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'HUJLQLQ�DPDFÕ��VD÷OÕN�ELOLPOHUL�LOH�LOJLOL�DODQODUGD�$NGHQL]�7ÕS�)DN�OWHVL�
YH�7�UNL\H¶GH�\DSÕODQ�DUDúWÕUPDODUÕ�XOXVDO�YH�XOXVODUDUDVÕ�ELOLP�oHYUHOHU-
LQH�VXQDUDN��GX\XUXOPDVÕ�YH�SD\ODúÕOPDVÕQD�NDWNÕ�VD÷ODPDN��EX�ED÷ODPGD�
7�UNL\H¶QLQ� WDQÕWÕOPDVÕQD� NDWNÕGD� EXOXQPDNWÕU�� $NGHQL]� 7ÕS� 'HUJLVL��
|QFHOLNOH�7�UNL\H� YH� G�Q\DGD� NRQX\OD� LOJLOL� W�P� WÕEEL� NXUXP� YH� ELOJL�
PHUNH]OHULQH� �FUHWVL]� RODUDN� EDVÕOÕ� \D� GD� HOHNWURQLN� RUWDPGD� GHUJL\H�
NROD\FD�HULúLOPH\L�VD÷ODPDQÕQ�\DQÕ�VÕUD��XOXVDO�YH�XOXVODUDUDVÕ�GL]LQOHUGH�
GH�\HU�DOPD\Õ�KHGHIOHPHNWHGLU��$NGHQL]�7ÕS�'HUJLVL��$NGHQL]�hQLYHUVLWH-
VL�7ÕS�)DN�OWHVL¶QLQ�ELOLPVHO�\D\ÕQ�RUJDQÕ�ROXS��HWLN�LONH�YH�NXUDOODUD�ED÷OÕ�
RODUDN� \ÕOGD� �o� NH]� ROPDN� �]HUH� �2FDN�� 0D\ÕV�� (\O�O�� G|UW� D\GD� ELU�
\D\ÕQODQDQ�ELOLPVHO�YH�KDNHPOL��GLVLSOLQOHUDUDVÕ�ELU�WÕS�GHUJLVLGLU�
$NGHQL]�7ÕS�'HUJLVLQLQ�NÕVDOWPDVÕ�$NG�7ÕS�'���$NG�0HG�-��GLU�
$NGHQL]�7ÕS�'HUJLVL��7h%ø7$.�8/$.%ø0�7�UN�7ÕS�'L]LQL��7�UN0HG-
OLQH� YH� 6RELDG� WDUDIÕQGDQ� GL]LQOHQPHNWHGLU�� 'HUJLQLQ� DPDFÕ�� VD÷OÕN�
ELOLPOHUL�LOH�LOJLOL�DODQODUGD�$NGHQL]�7ÕS�)DN�OWHVL�YH�7�UNL\H¶GH�\DSÕODQ�
DUDúWÕUPDODUÕ� XOXVDO� YH� XOXVODUDUDVÕ� ELOLP� oHYUHOHULQH� VXQDUDN�� GX\XUXO-
PDVÕ� YH� SD\ODúÕOPDVÕQD� NDWNÕ� VD÷ODPDN�� EX� ED÷ODPGD� 7�UNL\H¶QLQ�
WDQÕWÕOPDVÕQD� NDWNÕGD� EXOXQPDNWÕU�� $NGHQL]� 7ÕS� 'HUJLVL�� |QFHOLNOH�
7�UNL\H�YH�G�Q\DGD�NRQX\OD�LOJLOL�W�P�WÕEEL�NXUXP�YH�ELOJL�PHUNH]OHULQH�
�FUHWVL]� RODUDN� EDVÕOÕ� \D� GD� DoÕN� HULúLP� LOH� HOHNWURQLN� RUWDPGD� GHUJL\H�
NROD\FD�HULúLOPH\L�VD÷ODPDQÕQ�\DQÕ�VÕUD��XOXVDO�YH�XOXVODUDUDVÕ�GL]LQOHUGH�
GH�\HU�DOPD\Õ�KHGHIOHPHNWHGLU��%X�KHGHIOHU�GR÷UXOWXVXQGD��$NGHQL]�7ÕS�
'HUJLVL¶QGH�\D\ÕQODQPDVÕ�LVWHQLOHQ�PDNDOHOHULQ�GDKD�oRN�|]J�Q�DUDúWÕU-
PDODUÕ��WHPHO��NOLQLN�YH�HSLGHPL\RORMLN��LoHUPHVL�JHUHNPHNWHGLU��$\UÕFD�
HGLW|U�J|U�ú���GHUOHPH��ROJX�VXQXPX��HGLW|UH�PHNWXS��WHNQLN�QRWODU��WÕS�
H÷LWLPL�LOH�LOJLOL�\D]ÕODU��WÕS�WDULKoHVL�LOH�LOJLOL�\D]ÕODU��EL\RJUDIL�\D]ÕODUÕ�GD�
NDEXO� HGLOPHNWHGLU��*|QGHULOHQ�\D]ÕODUÕQ��GDKD�|QFH�\D]ÕOÕ� RODUDN�YH\D�
HOHNWURQLN� ELU� IRUPDWWD� \D\ÕQODQPDPÕú� YH\D� \D\ÕQODQPD� DPDFÕ\OD� ELU�
EDúND�GHUJL\H�YH\D�HOHNWURQLN�RUWDPD�J|QGHULOPHPLú�ROPDVÕ�JHUHNPHNWH-
GLU��*|QGHULOHFHN�\D]ÕODUGD��7�UN�GHUJLOHULQGH�\D\ÕQODQPÕú�PDNDOHOHUH�GH�
DWÕI� \DSÕOPDVÕ� |]HOOLNOH� DUDQPDNWDGÕU�� 'DKD� |QFHGHQ� EDVÕOÕ� RODUDN�
\D\ÕQODQDQ�$NGHQL]�7ÕS�'HUJLVL�\D\ÕQ�KD\DWÕQD�HOHNWURQLN�RODUDN�GHYDP�
HWWL÷LQGHQ� GDKD� |QFHGHQ� ���������� RODQ� ,661� QXPDUDVÕ� �����������
WDULKLQGHQ� LWLEDUHQ�����������úHNOLQGH�GH÷LúPLúWLU��'HUJLQLQ�\D\ÕQ�GLOL�
7�UNoH� YH� øQJLOL]FH¶GLU�� 7�UNoH� \D]ÕODUGD�� 7�UN� GLOLQLQ� E�W�QO�÷�Q�Q�
NRUXQPDVÕQD� GLNNDW� HGLOPHOL� YH� 7�UN� 'LO� .XUXPX¶QXQ� J�QFHO� EDVNÕ�
<D]ÕP�.ÕODYX]X�YH�7�UNoH�6|]O�÷��HVDV�DOÕQPDOÕGÕU��
7ÕS�WHULPOHULQLQ�NXOODQÕOPDVÕQGD�RODELOGL÷LQFH��7�UNoH�%LOLP�7HULPOHUL��
QLQ� NXOODQÕPÕQD� |]HQ� J|VWHULOPHOLGLU�� %XQXQ� LoLQ� \D]DUODU� 7�UN� 'LO�
.XUXPX
QXQ� �+HNLPOLN� 7HULPOHUL� .ÕODYX]X�� YH\D� GL÷HU� 7ÕS� 7HULPOHUL�
6|]O�NOHULQGHQ�\DUDUODQDELOLU�
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0DNDOHOHU�� \D]ÕQÕQ� \D\ÕQODQPDN� �]HUH� J|QGHULOGL÷LQL� YH� $NGHQL]� 7ÕS�
'HUJLVL¶QLQ�KDQJL�E|O�P���|]J�Q�DUDúWÕUPD��ROJX�VXQXPX��GHUOHPH��LoLQ�
EDúYXUXOGX÷XQX�EHOLUWHQ� ELU�PHNWXS�� \D]ÕQÕQ� HOHNWURQLN� IRUPXQX� LoHUHQ�
0LFURVRIW�:RUG������YH��]HULQGHNL�YHUVL\RQODUÕ� LOH�\D]ÕOPÕú�HOHNWURQLN�
GRV\DVÕ�LOH�W�P�\D]DUODUÕQ�LP]DODGÕ÷Õ�³7HOLI�+DNNÕ�'HYUL�)RUPX´�HNOHQHU-
HN� J|QGHULOPHOLGLU��<D]ÕODUÕQ� DOÕQPDVÕQÕQ� DUGÕQGDQ� \D]DUODUD�PDNDOHQLQ�
DOÕQGÕ÷Õ�� ELU� PDNDOH� QXPDUDVÕ� LOH� ELOGLULOHFHNWLU�� 7�P� \D]ÕúPDODUGD� EX�
PDNDOH� QXPDUDVÕ� NXOODQÕODFDNWÕU�� 0DNDOHOHUGH� DúD÷ÕGDNL� VÕUD� WDNLS�
HGLOPHOLGLU�YH�KHU�E|O�P�\HQL�ELU�VD\ID�LOH�EDúODPDOÕGÕU�

7�P�VD\IDODU�VÕUD\OD�QXPDUDODQGÕUÕOPDOÕGÕU��$NGHQL]�7ÕS�'HUJLVL��NHQGLV-
LQH�J|QGHULOHQ�\D]ÕODUÕ��KHP��o�Q�VKD�KDOLQGH��\D]ÕFÕ�oÕNWÕVÕ�RODUDN�YH�KHP�
GH� &'� YH�YH\D� (�SRVWD� X]DQWÕVÕ� RODUDN� HOHNWURQLN� PDNDOH� J|QGHULVL�
úHNOLQGH� NDEXO� HWPHNWHGLU�� (OHNWURQLN� J|QGHUL�� KHP� ]DPDQ� ND]DQGÕUÕS�
SRVWD� �FUHWLQGHQ� NXUWDUPDNWD�� KHP� GH� GH÷HUOHQGLUPH� V�UHFL� VÕUDVÕQGD�
PDNDOHQLQ� HOHNWURQLN� ELoLPL� J|QGHULOGL÷LQGHQ� �VW�QO�N� VD÷ODPDNWDGÕU��
dHYULPLoL�J|QGHULP��RQ�OLQH�VXEPLVVLRQ��LOH�ELUOLNWH�$NGHQL]�7ÕS�'HUJLVL�
ZHE� VLWHVL� �KWWSV���GHUJLSDUN�RUJ�WU�WU�SXE�DNG�� QLQ� LOJLOL� NÕVÕPODUÕQGDNL�
WDOLPDWODUÕQD�X\DUDN�GD�PDNDOH�J|QGHULOLS�� KDNHP�V�UHoOHUL� GH�EX�\ROOD�
GH÷HUOHQGLULOPHNWHGLU�� <D]DUODUÕQ� PDNDOHOHULQL� J|QGHUPHGHQ� |QFH� ELU�
HNVLNOLN� ROPDGÕ÷ÕQGDQ� HPLQ� ROPDODUÕ� LoLQ� DúD÷ÕGD� ELU� NRQWURO� OLVWHVL�
EXOXQPDNWDGÕU�

Cilt/Vol.8, No. 2, 2022



7KH� $NGHQL]� 0HGLFDO� -RXUQDO� LV� WKH� VFLHQWLILF� SXEOLFDWLRQ� RI� $NGHQL]�
8QLYHUVLW\�)DFXOW\�RI�0HGLFLQH�DQG�LV�D�SHHU�UHYLHZHG��LQWHUGLVFLSOLQDU\�
PHGLFDO�MRXUQDO�SXEOLVKHG�HYHU\�IRXU�PRQWKV��-DQXDU\��0D\��6HSWHPEHU��
DFFRUGLQJ�WR�HWKLFDO�SULQFLSOHV�DQG�UXOHV�
7KH�DEEUHYLDWLRQ�RI�$NGHQL]�0HGLFDO�-RXUQDO�LV�$NG�0HG�-���$NG�7ÕS�'�
7KH� $NGHQL]� 0HGLFDO� -RXUQDO� LV� WKH� VFLHQWLILF� SXEOLFDWLRQ� RI� $NGHQL]�
8QLYHUVLW\�)DFXOW\�RI�0HGLFLQH�DQG�LV�D�SHHU�UHYLHZHG��LQWHUGLVFLSOLQDU\�
PHGLFDO�MRXUQDO�SXEOLVKHG�HYHU\�IRXU�PRQWKV��-DQXDU\��0D\��6HSWHPEHU��
DFFRUGLQJ�WR�HWKLFDO�SULQFLSOHV�DQG�UXOHV�
7KH�DEEUHYLDWLRQ�RI�$NGHQL]�0HGLFDO�-RXUQDO�LV�$NG�0HG�-���$NG�7ÕS�'�
7KH�$NGHQL]�0HGLFDO� -RXUQDO� LV� LQGH[HG� E\� 7XUNLVK�0HGLFDO� ,QGH[� RI�
7h%ø7$.�8/$.%ø0��7XUN0HGOLQH��DQG�6RELDG�
7KH�DLP�RI�WKH�MRXUQDO�LV�WR�SUHVHQW�WKH�VWXGLHV�FRQGXFWHG�DW�WKH�$NGHQL]�
)DFXOW\�RI�0HGLFLQH� DQG� LQ�7XUNH\� LQ� WKH� ILHOGV�RI� KHDOWK� VFLHQFHV� DQG�
UHODWHG� DUHDV� WR� WKH� QDWLRQDO� DQG� LQWHUQDWLRQDO� VFLHQFH� HQYLURQPHQW� DQG�
FRQWULEXWH�WR�WKHLU�DQQRXQFHPHQW�DQG�VKDULQJ�DQG�WKHUHIRUH�WR�WKH�SURPR-
WLRQ�RI�7XUNH\�LQ�WKLV�FRQWH[W��7KH�$NGHQL]�0HGLFDO�-RXUQDO�LV�WDUJHWLQJ�WR�
SURYLGH�IUHH�DQG�HDV\�DFFHVV�WR�WKH�MRXUQDO�LQ�SULQWHG�RU�HOHFWURQLF�IRUP�IRU�
DOO� UHOHYDQW�PHGLFDO� LQVWLWXWLRQV� DQG� LQIRUPDWLRQ� FHQWHUV� LQ� 7XUNH\� DQG�
JOREDOO\�DQG�DOVR�WR�EH�LQFOXGHG�LQ�QDWLRQDO�DQG�LQWHUQDWLRQDO�LQGH[HV�



 
 

 
 

 
 
 

 
  

 

 

 

 

7KH�$NGHQL]�0HGLFDO�-RXUQDO�UHTXLUHV�WKH�DXWKRUV�WR�FRPSO\�ZLWK�UHVHDUFK�
DQG�SXEOLFDWLRQ�HWKLFV��&RPSOLDQFH�ZLWK�QDWLRQDO�DQG�LQWHUQDWLRQDO�HWKLFDO�
JXLGHOLQHV�DQG�UHFHLYLQJ�SHUPLVVLRQ�IURP�WKH�UHODWHG�HWKLFV�FRPPLWWHHV�DUH�
HVVHQWLDO� IRU� VWXGLHV� SHUIRUPHG� RQ� KXPDQV� DQG� DQLPDOV�� 7KH� ³(WKLFV�
&RPPLWWHH� $SSURYDO´� VKRXOG� EH� VHQW� WR� WKH� KWWSV���GHUJLSDUN�RUJ�WU�WU�-
SXE�DNG� DGGUHVV� RQOLQH�� &RPSOLDQFH� RI� DUWLFOHV� ZLWK� HWKLFV� UXOHV� LV� WKH�
UHVSRQVLELOLW\�RI�WKH�DXWKRUV�
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7KH�DUWLFOHV�VKRXOG�EH�VHQW�DV�DQ�HOHFWURQLF�ILOH�ZULWWHQ�LQ�0LFURVRIW�:RUG�
�����DQG�DERYH�YHUVLRQV�WRJHWKHU�ZLWK�WKH�³&RS\ULJKW�7UDQVIHU�)RUP´�DQG�
D�FRYHU�OHWWHU�VWDWLQJ�WKDW�WKH�DUWLFOH�LV�VHQW�IRU�SXEOLFDWLRQ�DQG�VSHFLI\LQJ�
WKH� UHOHYDQW� $NGHQL]� 0HGLFDO� -RXUQDO� VHFWLRQ� �RULJLQDO� UHVHDUFK�� FDVH�
SUHVHQWDWLRQ��FROOHFWHG�VWXGLHV����7KH�DXWKRU�ZLOO�EH�QRWLILHG�RI�WKH�UHFHLSW�
RI�WKH�DUWLFOH�ZLWK�DQ�DUWLFOH�QXPEHU��7KLV�DUWLFOH�QXPEHU�ZLOO�EH�XVHG�LQ�DOO�
FRUUHVSRQGHQFH��7KH� IROORZLQJ�RUGHU� VKRXOG�EH�XVHG� LQ� WKH� DUWLFOHV� DQG�
HDFK�SDUW�VKRXOG�VWDUW�ZLWK�D�QHZ�SDJH�

$OO� SDJHV� VKRXOG� EH� QXPEHUHG� FRQVHFXWLYHO\�� 7KH� $NGHQL]� 0HGLFDO�
-RXUQDO�DFFHSWV�DUWLFOHV�VHQW�DV� WKUHH�SULQWHG�FRSLHV�RU� LQ� WKH�IRUP�RI�DQ�
HOHFWURQLF�DUWLFOH�RQ�D�&'�DQG�RU�DV�DQ�H�PDLO�DWWDFKPHQW��(OHFWURQLF�PDLO�
VDYHV�WLPH�DQG�SRVWDO�IHHV�DQG�WKH�HOHFWURQLF�IRUP�RI�WKH�DUWLFOH�SURYLGHV�
DGYDQWDJHV� GXULQJ� WKH� HYDOXDWLRQ� SURFHVV�� 7KH� DUWLFOHV� VKRXOG� EH� VHQW�
RQOLQH� DFFRUGLQJ� WR� WKH� LQVWUXFWLRQV� LQ� WKH� UHODWHG� SDUWV� RI� WKH�$NGHQL]�
0HGLFDO� -RXUQDO� ZHEVLWH� �KWWSV���GHUJLSDUN�RUJ�WU�WU�SXE�DNG�� DQG� WKH�
SHHU�UHYLHZ�SURFHGXUH�ZLOO�SURFHHG�DV�VSHFLILHG��$�FKHFNOLVW�LV�SURYLGHG�
EHORZ�IRU�DXWKRUV� WR�PDNH�VXUH� WKDW� WKHUH�HYHU\WKLQJ�LV�FRPSOHWH�EHIRUH�
VHQGLQJ�WKHLU�DUWLFOHV�
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ABSTRACT
Objective: 
7KLV�VWXG\�ZDV�FRQGXFWHG�WR�GHWHUPLQH�WKH�HSLVWHPRORJLFDO�EHOLHIV�RI�WKH�QXUVLQJ�VWXGHQWV�DERXW�
WKH�,QWHUQHW�

Methods:
7KH�VWXG\�SRSXODWLRQ�FRQVLVWHG�RI������VWXGHQWV�VWXG\LQJ�DW�
WKH�$WDW�UN�8QLYHUVLW\�)DFXOW\�RI�1XUVLQJ�LQ�WKH�����������
DFDGHPLF� \HDU�� :LWKRXW� VDPSOLQJ� VHOHFWLRQ�� ���� VWXGHQWV��
ZKR�DJUHHG�WR�SDUWLFLSDWH�LQ�WKH�VWXG\��ZHUH�LQFOXGHG�LQ�WKH�
VWXG\�� $� ���LWHP� 3HUVRQDO� ,QIRUPDWLRQ� )RUP� DQG� WKH�
,QWHUQHW�RULHQWHG� (SLVWRPRORJLFDO� %HOLHI� 6FDOH�� WKH�7XUNLVK�
YDOLGLW\� DQG� UHOLDELOLW\� RI� ZKLFK� ZDV� DGDSWHG� E\� .ÕOÕo�
dDNPDN��.DUDR÷ODQ�DQG�<ÕOPD]�DQG�<ÕOPD]���������ZDV�XVHG�
IRU� GDWD� FROOHFWLRQ�(WKLFDO� FRPPLWWHH� DSSURYDO� DQG� SHUPLV�
VLRQ�IURP�WKH�UHODWHG�LQVWLWXWLRQ�ZDV�REWDLQHG�IRU�FRQGXFWLQJ�
WKH�UHVHDUFK��7KH�GDWD�FROOHFWHG�ZHUH�HYDOXDWHG�ZLWK�WKH�KHOS�
RI�VWDWLVWLFDO�SDFNDJH�SURJUDPV�LQ�D�FRPSXWHU�HQYLURQPHQW�

Results: 
7KHUH�ZDV�QR�GLIIHUHQFH�EHWZHHQ�HSLVWHPRORJLFDO�EHOLHIV�RI�
WKH� VWXGHQWV� DQG� DJH�� HGXFDWLRQ� OHYHO�� KDYLQJ� DQ� ,QWHUQHW�
FRQQHFWLRQ� LQ� WKHLU� SODFHV� RI� UHVLGHQFH�� GDLO\� ,QWHUQHW� XVH�
WLPH��WKH�SXUSRVH�RI�XVLQJ�WKH�,QWHUQHW�DQG�PHDQV�RI�FRQQHF�
WLRQ� WR� WKH� ,QWHUQHW�� KRZHYHU�� D� VLJQLILFDQW� GLIIHUHQFH� ZDV�
IRXQG�LQ�WHUPV�RI�VWXGHQWV
�JHQGHU�DQG�UHDVRQV�IRU�FKRRVLQJ�
WKH� GHSDUWPHQW� RI� QXUVLQJ�� � 7KH� &HUWDLQW\� DQG� VRXUFH� RI�
NQRZOHGJH�VXE�VFDOH�VFRUH�DYHUDJH�ZDV��������������MXVWLIL�
FDWLRQ�IRU�NQRZLQJ�VXE�VFDOH�VFRUH�DYHUDJH�ZDV�������������
VWUXFWXUH� RI� NQRZOHGJH� VXE�VFDOH� VFRUH� DYHUDJH� ZDV�
������������ DQG� WKH� WRWDO� VFDOH� VFRUH� DYHUDJH� ZDV�
������������

Conclusion: 
,W� ZDV� IRXQG� WKDW� WKH� HSLVWHPRORJLFDO� EHOLHIV� RI� QXUVLQJ�
VWXGHQWV� WRZDUGV� WKH� ,QWHUQHW� ZHUH� DW� D� PRGHUDWH�XQFOHDU�
OHYHO�
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ODPDODUÕQGD�J�YHQLOLU�YH�GR÷UX�ELOJLQLQ�EHOLUOHQPHVL��EXOXQ�
PDVÕ��HOGH�HGLOPHVL��GH÷HUOHQGLULOPHVL�YH�NXOODQÕPÕ�ROGXNoD�
|QHPOLGLU������+HPúLUHOHU�|]HOOLNOH�V�UHNOL�DUWDQ�ELOJL�ND\QDN�
ODUÕQGDQ�GR÷UX�ELOJL\H�XODúDELOPHOL�YH�NDUDU�DOPD\Õ�EDúDUD�
ELOPHOLGLUOHU�� 'ROD\ÕVÕ\OD� KHPúLUHOHULQ� NXOODQGÕNODUÕ� ELOJL�
ND\QDNODUÕQÕQ� J�YHQLUOL÷L� YHULOHQ� KL]PHWLQ� HWNLQOL÷LQL� GH�
HWNLOHPHNWHGLU��+HPúLUHOHU�EX�EHFHULOHUL��HQ�L\L�OLVDQV�|÷UHQ�
LPOHUL� V�UHFLQGH� HGLQHELOHFH÷L� YH� H÷LWLPOHUL� V�UHVLQFH�
JHOLúWLULOHELOHFH÷L�|]HOOLNOH�YXUJXODQPDNWDGÕU������+HPúLUHOLN�
OLVDQV�SURJUDPODUÕQGDQ�PH]XQ�RODQ�PHVOHN��\HOHULQLQ�VD÷OÕN�
EDNÕP�KL]PHWOHULQH�KHP�WHRULN�KHP�GH�X\JXODPD�EHFHULVL�
\|Q�\OH�|QHPOL�ELU�Lú�J�F��XQVXUX�RODUDN�NDWÕOPDNWDGÕUODU��%X�

WHPHO� XQVXU� LVH� |÷UHQFLOHULQ� VD÷OÕNOÕ� YH� \HWHUOL� ELOJL� DUDPD�
GDYUDQÕúÕ�VHUJLOHPHOHULQH�ED÷OÕGÕU�����
<XQDQFD�ELOJL� DQODPÕQD�JHOHQ� HSLVWHPL� LOH� ELOLP�YH�NXUDPÕ�
LIDGH�HGHQ�ORJRV�NHOLPHOHULQGHQ�ROXúDQ�HSLVWHPRORML��ELOJLQLQ�
QH�ROGX÷X�� QDVÕO� XODúÕODFD÷Õ�� ND\QD÷Õ�� \DSÕVÕ�� LPNkQÕ�� VÕQÕUÕ��
\|QWHPOHUL� YH� GH÷HUOHULQL� LQFHOH\HQ� IHOVHIL� ELU� DNÕPGÕU� �����
øQDQo�LVH��NLúLQLQ�ú�SKH�GX\PDNVÕ]ÕQ�GR÷UX�ROGX÷XQX�YDUVD\�
GÕ÷Õ� ROD\�� ROJX�� NLúL� \D� GD� QHVQH\H� NDUúÕ� ROXúWXUGX÷X� LoVHO�
NDEXO�G�U� ����� 6RQ� \ÕOODUGD� H÷LWLP� YH� SVLNRORML� DODQÕQGDNL�
oDOÕúPD�NRQXODUÕ�DUDVÕQGD�|QHP�ND]DQPD\D�EDúOD\DQ�HSLVWH�
PRORMLN�LQDQo��ELOJLQLQ�QH�ROGX÷X��QDVÕO��UHWLOGL÷L��VÕQÕUODUÕQÕQ�
QHOHU�ROGX÷X�YH�JHUoHNOLN�GHUHFHVL�LOH�ELUH\OHULQ�G�ú�QFH�YH�
LQDQoODUÕQÕ�WDQÕPODPDNWDGÕU������
%LUH\OHULQ� HSLVWHPRORMLN� LQDQo� G�]H\OHUL� RQODUÕQ� |÷UHQPHO�
HULQGH�|QHPOL�|Oo�GH�HWNLOLGLU��+RIHU���������VDELW�\HWHQH÷LQ�
YH� KÕ]OÕ� |÷UHQPHQLQ� HSLVWHPRORMLN� LQDQoODUOD� LOLúNLOL�
ROGX÷XQX�LIDGH�HWPLúWLU������'HU\DNXOX��������\DSPÕú�ROGX÷X�
oDOÕúPDGD� HSLVWHPRORMLN� LQDQo� LOH� |÷UHQFLOHULQ� |÷UHQPH� YH�
GHUV� oDOÕúPD� VWUDWHMLOHULQL� ����� *�URO� YH� DUNDGDúODUÕ� �������
oDOÕúPDODUÕQGD� |]� \HWHUOLOLN� G�]H\LQL� �����$NVDQ� YH� 6|]HU� ��
������oDOÕúPDVÕQGD�SUREOHP�o|]PH�EHFHULOHULQL������g]úDNHU�
YH� DUNDGDúODUÕQÕQ� ����� ������� \DSPÕú� ROGX÷X� oDOÕúPDGD�
EHQOLN� VD\JÕVÕQÕ�YH�%DúED\¶ÕQ� ��������\DSWÕ÷Õ� oDOÕúPDGD�GD�
HOHúWLUHO� G�ú�QPH� EHFHULOHULQL� LQFHOHGL÷L� J|U�OP�úW�U� ������
(SLVWHPRORMLN�LQDQo�YH�|÷UHQPH�LOH�LOJLOL�\DSÕODQ�oDOÕúPDODU�
LQFHOHQGL÷LQGH�HSLVWHPRORMLN�LQDQoODUÕ�\�NVHN�RODQ�|÷UHQFLO�
HULQ�� G�ú�N� RODQODUD� J|UH� GDKD� DYDQWDMOÕ� ROGX÷X�� DNDGHPLN�
EDúDUÕODUÕQÕQ� GDKD� \�NVHN� ROGX÷X� YH� \HQL� NDUúÕODúWÕNODUÕ�
ELOJLOHUL�QH�G�]H\GH�NDYUDGÕNODUÕQÕ�GHQHWOHPHGH�GDKD�EDúDUÕOÕ�
ROGXNODUÕ� J|U�OP�úW�U� ������$\UÕFD� HSLVWHPRORMLN� LQDQo� LOH�
GHUV�EDúDUÕVÕ�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�ROGX÷X����������HSLVWH�
PRORMLN�LQDQoODUÕ�\�NVHN�RODQ�|÷UHQFLOHULQ�QRW�RUWDODPDVÕQÕQ�
GD�\�NVHN�ROGX÷X�J|U�OP�úW�U��������

6D÷OÕN� H÷LWLPLQGH� HSLVWHPRORML� LQDQFÕ� GH÷HUOHQGLUPHN� YH�
QDVÕO� JHOLúWL÷LQL� DQODPDN�� |÷UHWLP� V�UHFLQGH� |QHPOL� YHUL�
VD÷OD\DELOLU�YH�H÷LWLP�SURJUDPODUÕQÕQ�G�]HQOHQPHVL�YH�X\JXQ�
|÷UHWLP� \|QWHPOHULQLQ� EHOLUOHQPHVL� DPDFÕ\OD� NXOODQÕODELOLU�
������+HPúLUHOLN�|÷UHQFLOHULQLQ�H÷LWLPOHULQL�ELWLUPHGHQ�|QFH�
LQWHUQHWWHQ�ELOJL�HOGH�HWPHN��EX�ELOJLQLQ�J�YHQLUOL÷LQL�GR÷UX�
OD\DELOPHN�� QLWHOLNOL� ELOJL\H� XODúPDN� LoLQ� WHNQRORMLN� YHUL\L�
QDVÕO�GR÷UX�úHNLOGH�NXOODQDFDNODUÕQÕ�|÷UHQPHOHUL�JHUHNPHNWH�
GLU� �����'ROD\ÕVÕ\OD� |÷UHQFLOHULQ� WHNQRORMLN� ELOJL� RNXU\D]DUÕ�
ROPDODUÕ�� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQGD� NL�
JHOLúPHOHUL� J|]OHPOHPHN� DoÕVÕQGDQ� HOGH� HGLOHFHN� YHULOHULQ�
VRQXoODUÕQD�GD\DOÕ�DQDOL]OHU�\DSÕOPDVÕ�JHUHNPHNWHGLU��%XUD�
GDQ�\ROD�oÕNDUDN�DUDúWÕUPD��KHPúLUHOLN�|÷UHQFLOHULQLQ�GHUVOHUL�
KDNNÕQGD�LQWHUQHWWHQ�HGLQGLNOHUL�ELOJLOHULQ�GR÷UXOX÷XQD�RODQ�
LQDQoODUÕQÕ� EHOLUOHPHN� DPDFÕ\OD� WDQÕPOD\ÕFÕ� WDVDUÕPGD�
\DSÕOPÕúWÕU��

$UDúWÕUPD�6RUXVX��� 
.DWÕOÕPFÕODUÕQ� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕ� QH�
G�]H\GHGLU"

$UDúWÕUPD�6RUXVX���
.DWÕOÕPFÕODUÕQ�FLQVL\HWLQH�J|UH�LQWHUQHWH�\|QHOLN�HSLVWHPROR�
MLN�LQDQo�G�]H\OHUL�DQODPOÕ�IDUNOÕOÕN�J|VWHULU�PL"

$UDúWÕUPD�6RUXVX��� .DWÕOÕPFÕODUÕQ�LQWHUQHW�NXOODQPD�V�UHVL�
LOH�LQWHUQHWH�\|QHOLN�HSLVWHPRORMLN�LQDQoODUÕ�DUDVÕQGD�QDVÕO�ELU�
LOLúNL�YDUGÕU"

GEREÇ ve YÖNTEM
+HPúLUHOLN�|÷UHQFLOHULQLQ�HSLVWHPRORMLN�LQDQoODUÕQÕ�EHOLUOHP�
HN� DPDFÕ\OD� WDQÕPOD\ÕFÕ� W�UGH� \DSÕODQ� oDOÕúPD� $WDW�UN�
hQLYHUVLWHVL� +HPúLUHOLN� )DN�OWHVL¶QGH� (\O�O�(NLP� �����
WDULKOHUL�DUDVÕQGD�\DSÕOPÕúWÕU��

Evren ve Örneklem: 
$UDúWÕUPDQÕQ� HYUHQLQL�� $WDW�UN� hQLYHUVLWHVL� +HPúLUHOLN�
)DN�OWHVL¶QLQ�E�W�Q�VÕQÕI�G�]H\OHULQGH�|÷UHQLP�J|UHQ�WRSODP�
����� KHPúLUHOLN� |÷UHQFLVL� ROXúWXUPXúWXU�� $UDúWÕUPDGD��
KHUKDQJL�ELU�|UQHNOHP�VHoLP�\|QWHPLQH�JLGLOPHGHQ��DUDúWÕU�
PD\D�NDWÕOPD\Õ�NDEXO�HGHQ�����|÷UHQFL�oDOÕúPD�NDSVDPÕQD�
DOÕQPÕúWÕU��

>MZQ�<WXTIUI�)ZItTIZÜ"
9HULOHULQ�WRSODQPDVÕQGD�DUDúWÕUPDFÕODU�WDUDIÕQGDQ�KD]ÕUODQDQ�
YH� |÷UHQFLOHULQ� VRV\R� GHPRJUDILN� |]HOOLNOHUL� LOH� LQWHUQHW�
NXOODQÕPÕQD�LOLúNLQ�ELOJLOHULQL�LoHUHQ����VRUXOXN�³.LúLVHO�%LOJL�
)RUPX´� YH� 7�UNoH� JHoHUOLOLN� J�YHQLOLUOL÷L� .ÕOÕo� dDNPDN��
.DUDR÷ODQ� <ÕOPD]� YH� <ÕOPD]� ������� WDUDIÕQGDQ� \DSÕODQ�
³øQWHUQHWH� <|QHOLN� (SLVWHPRORMLN� øQDQo� gOoH÷L´�
NXOODQÕOPÕúWÕU� ������ ³øQWHUQHWH�<|QHOLN� (SLVWHPRORMLN� øQDQo�
gOoH÷L��.HVLQOLN�YH�%LOJLQLQ�.D\QD÷Õ��&HUWDLQW\�DQG�6RXUFH�
RI� .QRZOHGJH�� VHNL]� PDGGH�� %LOJLQLQ� *HUHNoHOHQGLULOPHVL�
�-XVWLILFDWLRQ� IRU� .QRZLQJ�� G|UW� PDGGH� YH� %LOJLQLQ�<DSÕVÕ�
�6WUXFWXUH�RI�.QRZOHGJH��G|UW�PDGGH�ROPDN��]HUH�WRSODP��o�
IDNW|U� YH� ���PDGGHGHQ� ROXúPDNWDGÕU´�� ³gOoHNWHNL� %LOJLQLQ�
*HUHNoHOHQGLULOPHVL�IDNW|U��DOWÕQGDNL����������������PDGGHOHU�
WHUV�PDGGH�ROXS�GL÷HU�PDGGHOHU�ROXPOX�LIDGHOHUGHQ�ROXúPDN�
WDGÕU´�� ³gOoHN� RQOX� OLNHUW� úHNOLQGH� ROXS�� NDWÕOPD� G�]H\OHUL�
³����.HVLQOLNOH�.DWÕOPÕ\RUXP´�YH�³�����.HVLQOLNOH�.DWÕOÕ\R�
UXP´� DUDVÕQGD� GH÷HUOHQGLULOPHNWHGLU�� gOoHN� WRSODP� YH� DOW�
ER\XWODUÕQGDQ�DOÕQDQ�WRSODP�SXDQÕQ�\�NVHN�ROPDVÕ�|÷UHQFLOH�
ULQ� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQÕQ�
JHOLúPHPLú�ROJXQODúPDPÕú� �QDLYH�� ROGX÷XQX�� G�ú�N� SXDQ�
DOÕQPDVÕ� LVH� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQÕQ�
JHOLúPLú�ROJXQODúPÕú� �VRSKLVWLFDWHG��ROGX÷XQX�J|VWHUPHNWH�
GLU�� ³g÷UHQFLOHULQ� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQo�
|OoH÷LQGHQ����YH�DOWÕ�SXDQ�DOPDVÕ�JHOLúPLú�ROJXQODúPÕú�����
YH�����DUDVÕQGD�DOPDVÕ�RUWD�QHW�ROPD\DQ������YH��VW��DOPDVÕ�
LVH� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQÕQ�
JHOLúPHPLú�ROJXQODúPDPÕú� HSLVWHPRORMLN� LQDQFD� VDKLS�
ROGX÷X� úHNOLQGH� GH÷HUOHQGLULOPHNWHGLU´�� g]J�Q� |OoHNWHNL�
IDNW|UOHU� LoLQ�EXOXQDQ�&URQEDFK�DOID� Lo� WXWDUOÕOÕN�NDWVD\ÕODUÕ�
VÕUDVÕ\OD�� .HVLQOLN� YH� %LOJLQLQ� .D\QD÷Õ� LoLQ� ����� %LOJLQLQ�
*HUHNoHOHQGLULOPHVL� LoLQ� ���� YH� %LOJLQLQ� <DSÕVÕ� LoLQ� ����
ELoLPLQGHGLU��%X�DUDúWÕUPDGD� LVH�&URQEDFK�DOID� Lo� WXWDUOÕOÕN�
NDWVD\ÕODUÕ� VÕUDVÕ\OD��.HVLQOLN�YH�%LOJLQLQ�.D\QD÷Õ� LoLQ� �����
%LOJLQLQ�*HUHNoHOHQGLULOPHVL�LoLQ������%LOJLQLQ�<DSÕVÕ�LoLQ�����
YH�WRSODPGD�����ELoLPLQGHGLU�´

-\QS�3]Z]T�7VIaÜ"�
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�

SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
$WDW�UN� hQLYHUVLWHVL� +HPúLUHOLN� )DN�OWHVL� (WLN� .XUXOX�
WDUDIÕQGDQ�RQD\ODQPÕúWÕU��RQD\�WDULKL�������������������

3I\ÜTÜUKÜ�7VIUÜ"�
7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� +HOVLQNL� 'HNODUD�
V\RQXQD� J|UH� SURVHG�UOHUGHQ� |QFH� \D]ÕOÕ� ELOJLOHQGLULOPLú�
RQDP� DOÕQPÕúWÕU�� $\UÕFD� DUDúWÕUPDGD� NXOODQÕODQ� |OoHN� LoLQ�
øQWHUQHWH� <|QHOLN� (SLVWHPRORMLN� øQDQo� gOoH÷LQLQ� 7�UNoH�
X\DUODPDVÕQÕ�\DSPÕú�RODQ�*L]HP�.DUDR÷ODQ�<ÕOPD]�
GDQ�GD�
H�PDLO�\ROX\OD�L]LQ�DOÕQPÕúWÕU�

>MZQTMZQV�<WXTIVUI[Ü�^M�)VITQbQ"�
9HULOHULQ�WRSODQPDVÕQGD�RQOLQH�DQNHW�\|QWHPL�NXOODQÕOPÕúWÕU��
2OXúWXUXODQ�DQNHW�OLQNL�YH�oDOÕúPD�LOH�LOJLOL�ELOJLOHU�KHPúLUHOLN�
IDN�OWHVL� |÷UHQFL� ELOJL� VLVWHPL� �]HULQGHQ� |÷UHQFLOHULQ� FHS�
WHOHIRQODUÕQD� VPV� RODUDN� J|QGHULOPLúWLU�� øVWDWLVWLN� DQDOL�
]OHULQGH� 6366� ����� LVWDWLVWLN� SDNHW� SURJUDPÕ� NXOODQÕOPÕúWÕU��
7DQÕPOD\ÕFÕ�LVWDWLVWLNOHU�VD\Õ��Q���\�]GH������DULWPHWLN�RUWDOD�
PD�� VWDQGDUW� VDSPD� YH� RUWDQFD� RODUDN� EHOLUWLOPLúWLU�� 6�UHNOL�
GH÷LúNHQOHULQ� QRUPDOOLN� YDUVD\ÕPODUÕQÕ� WHVW� HWPHN� LoLQ� WHN�
|UQHNOHP� .ROPRJRURY� 6PLUQRY� WHVWL�� QRUPDO� GD÷ÕOÕP�
J|VWHUHQ�V�UHNOL�GH÷LúNHQOHUGH�KLSRWH]�WHVWOHUL�LoLQ�ED÷ÕPVÕ]�
|UQHNOHPOHUGH� W� WHVWL� YH� WHN� \|QO�� YDU\DQV� DQDOL]L�� QRUPDO�
GD÷ÕOÕP� J|VWHUPH\HQ� GH÷LúNHQOHUGH� KLSRWH]� WHVWOHUL� LoLQ�
0DQQ�:KLWQH\�8�YH�.UXVNDO�:DOOLV�WHVWOHUL�NXOODQÕOPÕúWÕU�

BULGULAR 
+HPúLUHOLN�|÷UHQFLOHULQLQ�HSLVWHPRORMLN�LQDQoODUÕQÕ�EHOLUOHP�
HN� DPDFÕ� LOH� \DSPÕú� ROGX÷XPX]� oDOÕúPDGD� |÷UHQFLOHULQ�
�����¶L�������\DúODUÕQGD�ROGX÷X�������¶X�NDGÕQ�YH������¶L�
KHPúLUHOLN����6ÕQÕI�|÷UHQFLVLGLU��dDOÕúPD\D�NDWÕODQ�|÷UHQFLOH�
ULQ� ����¶L� KHPúLUHOLN� E|O�P�Q�� VHYGLNOHUL� LoLQ�� �����¶L�
PHFEXUL� QHGHQOHUGHQ� YH� �� ���¶VÕ� LVH� DUNDGDú� WDYVL\HVL� LOH�
VHoWL÷LQL�EHOLUWPLúWLU���7DEOR�,��

7DEOR�,��g÷UHQFLOHULQ�6RV\R�GHPRJUDILN�g]HOOLNOHULQH�*|UH�
��������������'D÷ÕOÕPÕ��Q ����

dDOÕúPD\D� NDWÕODQ� |÷UHQFLOHULQ� �� ����¶VL� LNDPHW� HWWLNOHUL�
\HUGH�LQWHUQHW�ED÷ODQWÕVÕ�ROGX÷XQX��LQWHUQHWH�HQ�oRN���������
PRELO�WHOHIRQODUÕ�LOH�ED÷ODQGÕNODUÕQÕ�������¶��LQWHUQHW�NXOODQ�
PD� V�UHOHULQLQ� HQ� D]� ��� HQ� oRN� �� \ÕO� ROGX÷XQX� YH� J�QO�N�
LQWHUQHW� NXOODQPD� V�UHOHULQLQ� HQ� ID]OD� �������� �� LOH� �� VDDW�
DUDVÕQGD� ROGX÷XQX� EHOLUWPLúOHUGLU�� øQWHUQHWL� J�YHQOL� EXOPD�
GXUXPODUÕQD�EDNÕOGÕ÷ÕQGD������¶VL�J�YHQOL�ROGX÷XQX������¶L�

GH�LQWHUQHWL�]DPDQ�JHoLUPHN�DPDFÕ�LOH�NXOODQGÕNODUÕQÕ�EHOLUW�
PLúOHUGLU��7DEOR�,,���

7DEOR�,,��g÷UHQFLOHULQ�øQWHUQHW�.XOODQÕPÕQD�øOLúNLQ�g]HOOLNOHULQ�'D÷ÕOÕPÕ

g÷UHQFLOHULQ�øQWHUQHWH�<|QHOLN�(SLVWHPL\RORMLN�øQDQo�gOoH÷L�
DOW� ER\XW� SXDQ� RUWDODPDODUÕQD� EDNWÕ÷ÕPÕ]� GD� .HVLQOLN� YH�
%LOJLQLQ� .D\QD÷Õ� DOW� ER\XWXQGDQ� ������������� %LOJLQLQ�
*HUHNoHOHQGLULOPHVL� DOW� ER\XWXQGDQ� ������������ %LOJLQLQ�
<DSÕVÕ�DOW�ER\XWXQGDQ������������YH�|OoHN�WRSODP�SXDQÕQGD�
GD�������������DOGÕNODUÕ�J|U�OPHNWHGLU��7DEOR�,,,���

7DEOR�,,,��g÷UHQFLOHULQ�øQWHUQHWH�<|QHOLN�(SLVWHPRORMLN�øQDQo�gOoH÷L
�����������������$OW�%R\XW�3XDQ�2UWDODPDODUÕ

g÷UHQFLOHULQ� WDQÕWÕFÕ� |]HOOLNOHULQH� J|UH� LQWHUQHWH� \|QHOLN�
HSLVWHPL\RORMLN� LQDQo� |OoH÷L� SXDQ� RUWDODPDODUÕQÕ�
NDUúÕODúWÕUGÕ÷ÕPÕ]GD�\Dú�JUXSODUÕQD�YH�RNXGXNODUÕ�VÕQÕID�J|UH�
DOW� ER\XWODUGD� YH� |OoHN� WRSODP� SXDQ� DUDVÕQGD� KHUKDQJL� ELU�
DQODPOÕOÕN�\RNWXU���&LQVL\HW�GH÷LúNHQLQH�EDNWÕ÷ÕPÕ]GD�NDGÕQ�
ODUÕQ�|OoHN�WRSODP�SXDQÕQÕQ��������������HUNHNOHULQ�WRSODP�
SXDQÕQÕQ� ����������� ROGX÷X� YH� DUDGDNL� IDUNÕQ� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�ROGX÷X�EHOLUOHQPLúWLU��g÷UHQFLOHULQ�KHPúLUHOLN�
E|O�P�Q�� VHoPH� QHGHQOHULQH� J|UH� |OoHN� SXDQODUÕQD�
EDNWÕ÷ÕPÕ]� GD� %LOJLQLQ� *HUHNoHOHQGLULOPHVL� DOW� ER\XWXQGD�
PHVOH÷L�VHYGL÷L�LoLQ�VHoHQOHULQ�SXDQ�RUWDODPDVÕ���������������
PHVOH÷L� PHFEXUL� QHGHQOHUGHQ� VHoHQOHUGHQ� ��������������
DUNDGDú� WDYVL\HVL� LOH� VHoHQOHUGHQ� �������������� YH� GL÷HU�
VHEHSOHUOH� VHoHQOHUGHQ� ������������� GDKD� G�ú�N� ROGX÷X� YH�
DUDGDNL� IDUNÕQ� LVH� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ROGX÷X�EXOXQ�
PXúWXU��7DEOR�,9���

7DEOR�,9��g÷UHQFLOHULQ�7DQÕWÕFÕ�g]HOOLNOHULQH�*|UH�øQWHUQHWH�<|QHOLN�����
�����������������(SLVWHPRORMLN�øQDQo�gOoH÷L�3XDQ�2UWDODPDODUÕQÕQ�.DUúÕODúWÕUÕOPDVÕ

g÷UHQFLOHULQ� LNDPHW� HGLOHQ� \HULQ� LQWHUQHW� ED÷ODQWÕVÕ� ROPD�
GXUXPX�� J�QO�N� LQWHUQHW� NXOODQPD� V�UHVL�� LQWHUQHW� NXOODQÕP�
DPDFÕ� YH� LQWHUQHWH� ED÷ODQPDN� LoLQ� NXOODQGÕNODUÕ� FLKD]ODU�
|÷UHQFLOHULQ�HSLVWHPRORMLN�LQDQoODUÕ�YH�DOW�ER\XWODUÕ�DUDVÕQGD�
DQODPOÕ� ELU� IDUNOÕOÕN� \DUDWPDGÕ÷Õ� EHOLUOHQPLúWLU�� $QFDN�
LQWHUQHWL�NXOODQPD�V�UHOHULQH�EDNÕOGÕ÷ÕQGD�W�P�DOW�ER\XWODUGD�
YH� WRSODP� SXDQODUÕ� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕOÕN�
YDUGÕU�� g÷UHQFLOHULQ� LQWHUQHWL� J�YHQOL� EXOPD� GXUXPODUÕ�
LQFHOHQGL÷LQGH�LVH�.HVLQOLN�YH�%LOJLQLQ�.D\QD÷Õ�DOW�ER\XWX�LOH�
|OoHN� WRSODP� SXDQÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN�
ROGX÷X�VDSWDQPÕúWÕU��7DEOR�9����

7DEOR�9��g÷UHQFLOHULQ�øQWHUQHW�.XOODQÕPÕQD�øOLúNLQ�g]HOOLNOHULQH�*|UH��
����������������øQWHUQHWH�<|QHOLN�(SLVWHPRORMLN�øQDQo�gOoH÷L�
�����������������3XDQ�2UWDODPDODUÕQÕQ�.DUúÕODúWÕUÕOPDVÕ

<):<1̪5) 
%DNÕP� NDOLWHVLQLQ� DUWÕUÕOPDVÕ�� PDOL\HWLQLQ� G�ú�U�OPHVL� YH�
KDVWD�PHUNH]OL� EDNÕPÕQ� JHOLúWLULOPHVL�� KHPúLUHOHULQ�PHVOHNL�
ELOJL� YH� EHFHULOHULQL� DUWWÕUPDN� DPDFÕ\OD� ELOJL� YH� LOHWLúLP�
WHNQRORMLVLQGHQ� ID\GDODQPDODUÕ� LOH� P�PN�QG�U� ������
+HPúLUHOLN�|÷UHQFLOHULQLQ�HSLVWHPRORML�LQDQoODUÕQÕ�EHOLUOHPHN�
DPDFÕ� LOH� \DSWÕ÷ÕPÕ]� EX� DUDúWÕUPDGD� NDWÕOÕPFÕODUÕQ� WDQÕWÕFÕ�
|]HOOLNOHUL� LQFHOHQGL÷LQGH�� oR÷XQOX÷XQXQ� NDGÕQ� ��������
ROGX÷X� YH� �����¶�Q�Q� KHPúLUHOLN� E|O�P�Q�� VHYGL÷L� LoLQ�
VHoWL÷L� YH� �����¶LQLQ� ������ \Dú� DUDVÕQGD� ROGX÷X� EHOLUOHQ�
PLúWLU� �7DEOR� ,��� <DSÕODQ� oDOÕúPDODUGD� GD� LQWHUQHW�
NXOODQÕFÕODUÕQÕQ� E�\�N� oR÷XQOX÷XQXQ� |]HOOLNOH� ������ \Dú�
DUDOÕ÷ÕQGDNL�JHQo�\HWLúNLQOHUGHQ�ROXúWX÷X�J|U�OPHNWHGLU�������
7�UNL\H� øVWDWLVWLN� .XUXPX� ����� \ÕOÕ� YHULOHUL� GH� EHQ]HU�
úHNLOGH���ONHPL]GH�LQWHUQHW�NXOODQDQODUÕQ������¶VLQLQ�������
\Dú� JUXEXQGD� ROGX÷XQX� EHOLUWPLúWLU� ������ %X� DoÕGDQ� GH÷HU�
OHQGLULOGL÷LQGH� oDOÕúPDPÕ]GD� \HU� DODQ� |÷UHQFL� JUXEXQXQ�
\DúDPÕQGD�LQWHUQHW�|QHPOL�ELU�URO�R\QDPDNWDGÕU��$UDúWÕUPDGD�
|÷UHQFLOHULQ� LQWHUQHW� NXOODQÕPÕQD� LOLúNLQ� |]HOOLNOHULQLQ�
GD÷ÕOÕPÕ� LQFHOHQGL÷LQGH�� �����¶VLQLQ� LNDPHW� HGLOHQ� \HULQ�
LQWHUQHW� ED÷ODQWÕVÕ� EXOXQPDNWD�������¶�� ���� \ÕOGÕU� LQWHUQHW�
NXOODQPDNWD�� �����¶�� J�QGH� ���� VDDW� DUDVÕQGD� LQWHUQHW�
NXOODQPDNWD�������¶VL� GR÷UX� ELOJL\H� XODúPDN� LoLQ� LQWHUQHWL�
J�YHQOL� EXOPDNWDGÕU�� g÷UHQFLOHULQ� ���¶�� LQWHUQHWL� ]DPDQ�
JHoLUPH�DPDFÕ\OD�NXOODQÕUNHQ�������¶VL�PRELO�WHOHIRQ�NXOOD�
QDUDN�LQWHUQHW�XODúÕPÕQÕ�VD÷ODPDNWDGÕU��7DEOR�,,���%X�GXUXP��
�QLYHUVLWH� |÷UHQFLOHULQLQ� E�\�N� oR÷XQOX÷XQXQ� WHNQRORML�
NXOODQÕPÕQD�\DWNÕQ�<�YH�=�NXúD÷Õ�ROGX÷X�LQWHUQHW�YH�VRV\DO�
PHG\DQÕQ�|QHPOL�ELU�LOHWLúLP�DUDFÕ�RODUDN�NDEXO�HGLOGL÷L�J|]�
|Q�QH� DOÕQGÕ÷ÕQGD� úDúÕUWÕFÕ� GH÷LOGLU�� (SLVWHPRORMLN� LQDQo�
|OoH÷LQGH�ELUH\LQ�G�ú�N�SXDQ�DOPDVÕ�|÷UHQPH�NDELOL\HWLQLQ�
DUWDELOHFH÷LQH�� ELOJL\L� ROXúWXUDUDN� ELOJL� �UHWHELOHFH÷LQH��
|÷UHQPHQLQ� oDEDODU� VRQXFX� ROXúDFD÷ÕQD� YH� JHUoHNOHULQ�
]DPDQ� LoLQGH� GH÷LúHELOHFH÷LQH� RODQ� LQDQFÕQÕ� LIDGH� HGHU��
<�NVHN� SXDQ� DOPDVÕ� LVH� |÷UHQPH� NDELOL\HWLQLQ� JHQHWLN�
ROGX÷XQD�� ]HNL� ELUH\OHULQ� oDED� J|VWHUPHGHQ� GDKD� oDEXN�
|÷UHQGLNOHULQH��GL÷HUOHULQLQ�LVH�VÕQÕUOÕ�|÷UHQPH�\HWHQHNOHULQ�
GHQ�GROD\Õ�]RU�SUREOHPOHUL�QH�NDGDU�X÷UDúVDODU�GD�o|]HPH\H�
FHNOHULQH�� E|\OH� NLúLOHU� LoLQ� oDEDQÕQ� |÷UHQPH� LOH� VRQXoODQ�
PD\DFD÷ÕQD��JHUoHNOHULQ�NHVLQ�YH�GH÷LúPH]OL÷LQH�RODQ�LQDQFÕ�
LIDGH�HGHU�������$UDúWÕUPDGD��|÷UHQFLOHULQ�øQWHUQHWH�<|QHOLN�
(SLVWHPL\RORMLN�øQDQo�gOoH÷L�SXDQ�RUWDODPDODUÕQÕQ�GD÷ÕOÕPÕ�
LQFHOHQGL÷LQGH��NDWÕOÕPFÕODUÕQ�øQWHUQHWH�<|QHOLN�(SLVWHPL\R�
ORMLN� øQDQo� gOoH÷LQGHQ� DOGÕ÷Õ� RUWDODPD� SXDQ� RUWDODPDVÕ�
������������RODUDN�EXOXQPXúWXU��$\UÕFD��|÷UHQFLOHULQ�.HVLQ�
OLN�YH�%LOJLQLQ�.D\QD÷Õ�DOW�ER\XWXQGDQ��������������%LOJLQLQ�
*HUHNoHOHQGLULOPHVL� DOW� ER\XWXQGDQ� ������������ ELOJLQLQ�
\DSÕVÕ� DOW� ER\XWXQGDQ� ����������� SXDQÕ� DOPÕúODUGÕU� �7DEOR�
,,,��� gOoH÷LQ� SXDQ� DUDOÕNODUÕ� GLNNDWH� DOÕQGÕ÷ÕQGD� KHPúLUHOLN�
|÷UHQFLOHULQLQ� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQÕQ�
RUWD�G�]H\GH�\DQL�QHW�ROPDGÕ÷Õ�V|\OHQHELOLU��gOoH÷LQ�KHU�ELU�
DOW� ER\XWXQGDQ� DOÕQDQ� \�NVHN� SXDQ�� ELUH\LQ� R� DOW� ER\XWD�
LOLúNLQ� JHOLúPHPLú�ROJXQODúPDPÕú� HSLVWHPRORMLN� LQDQoODUD�
VDKLS�ROGX÷XQX��G�ú�N�SXDQ�LVH�JHOLúPLú�ROJXQODúPÕú�HSLVWH�
PRORMLN� LQDQoODUD� VDKLS� ROGX÷XQX� J|VWHUPHNWHGLU� ����� %X�
ELOJL\H�GD\DQDUDN��|÷UHQFL�KHPúLUHOHULQ�NHVLQOLN�YH�ELOJLQLQ�
ND\QD÷Õ�YH�ELOJLQLQ�\DSÕVÕ�LQDQoODUÕQÕQ�RUWD�G�]H\GH�ROGX÷X��
ELOJLQLQ� JHUHNoHOHQGLULOPHVL� LQDQoODUÕQÕQ� LVH� RUWD� G�]H\LQ�

�]HULQGH�ROGX÷X�J|U�OPHNWHGLU��<DQL��|÷UHQFL�KHPúLUHOHULQ�HQ�
JHOLúPLú� LQDQoODUÕQÕQ� ELOJLQLQ� JHUHNoHOHQGLULOPHVL� ROGX÷X�
DQODúÕOPDNWDGÕU�� dDOÕúPD� EXOJXODUÕPÕ]D� EHQ]HU� úHNLOGH�
.DUDR÷ODQ�<ÕOPD]�YH�.ÕOÕo�dDNPDN��������WDUDIÕQGDQ�|÷UHW�
PHQ� DGD\ODUÕQÕQ� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQÕ�
EHOLUOHPH\H� \|QHOLN� DUDúWÕUPDGD� GD� |÷UHWPHQ� DGD\ODUÕQÕQ�
LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQÕQ� RUWD� \DQL� QHW�
ROPD\DQ� G�]H\GH� ROGX÷X� EHOLUOHQPLúWLU� ������ $UDúWÕUPDGD�
|÷UHQFLOHULQ� HSLVWHPRORMLN� LQDQoODUÕQÕQ� \Dú� JUXSODUÕQD� J|UH�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUNOÕOÕN�J|VWHUPHGL÷L�VDSWDQ�
PÕúWÕU�� <DSÕODQ� oDOÕúPDODUGD� \Dú� JUXSODUÕ� LOH� HSLVWHPRORMLN�
LQDQoODUÕ� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUNOÕOÕN�
ROGX÷X�YH�\Dú�DUWWÕNoD�NDWÕOÕPFÕODUÕQ�GDKD�JHOLúPLú�HSLVWHPR�
ORMLN� LQDQFD� VDKLS� ROGXNODUÕ� ELOGLULOPLúWLU�� $QFDN� GL÷HU�
oDOÕúPDODUGDNL� VRQXoODU� LOH� oDOÕúPDPÕ]� EHQ]HUOLN� J|VWHUPH�
PHNWHGLU�� %XQXQ� QHGHQLQLQ� LVH�� oDOÕúPD� JUXEXQXQ� IDUNOÕOÕN�
J|VWHUPHVL� RODELOLU� ������ $UDúWÕUPDGD� |÷UHQFLOHULQ� WDQÕWÕFÕ�
|]HOOLNOHULQH� J|UH� LQWHUQHWH� \|QHOLN� HSLVWHPL\RORMLN� LQDQo�
|OoH÷L� SXDQ� RUWDODPDODUÕ� NDUúÕODúWÕUÕOGÕ÷ÕQGD�� NDGÕQODUÕQ�
øQWHUQHWH�<|QHOLN�(SLVWHPL\RORMLN�øQDQo�gOoH÷L�WRSODP�SXDQ�
RUWDODPDVÕ�HUNHNOHUH�J|UH�GDKD�G�ú�N�ROGX÷X�EHOLUOHQPLú�YH�
JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN� ROGX÷X�
VDSWDQPÕúWÕU��gOoHNWHQ�G�ú�N�SXDQ�DOÕQPDVÕ�LQWHUQHWH�\|QHOLN�
HSLVWHPRORMLN�LQDQoODUÕQÕQ�JHOLúPLú�ROGX÷XQX�J|VWHUPHNWHGLU��
%LoHU�YH�DUN��EHQ]HU�úHNLOGH�|÷UHWPHQ�DGD\ODUÕ\OD�ELU�oDOÕúPD�
\DSPÕú�YH�VRQXo�RODUDN�NDGÕQ�|÷UHWPHQ�DGD\ODUÕQÕQ�HSLVWHPL�
\RORMLN�LQDQoODUÕQÕQ�GDKD�ROXPOX�\|QGH�ROGX÷X�EHOLUOHPLúWLU�
������<DSÕODQ�ELU�oDOÕúPDGD�GD�NDGÕQ�|÷UHQFLOHU��HUNHN�|÷UHQ�
FLOHUH� J|UH� |÷UHQPHQLQ� \HWHQHNWHQ� oRN� J|VWHULOHQ� oDED\D�
ED÷OÕ�ROGX÷XQD�LQDQPDNWDGÕUODU�YH�EXOJX�HOGH�HGLOHQ�DUDúWÕU�
PD�EXOJXODUÕ\OD�EHQ]HUOLN�J|VWHUPHNWHGLU�������.DGÕQ�|÷UHQ�
FLOHULQ� HUNHN� |÷UHQFLOHUH� J|UH� GDKD� JHOLúPLú� HSLVWHPRORMLN�
LQDQoODUD� VDKLS� ROGX÷XQX� V|\OHPHNWHGLU�� 'HU\DNXOX� �������
\DSWÕ÷Õ� oDOÕúPDGD�� �QLYHUVLWH� |÷UHQFLOHULQLQ� ELOJL� YH� |÷UHQ�
PH\H�LOLúNLQ�LQDQoODUGD�DQODPOÕ�IDUN�EXOPDVD�GD�NÕ]�|÷UHQFLO�
HULQ�EX�DODQGDNL�SXDQ�RUWDODPDODUÕQÕQ�GDKD�\�NVHN�ROGX÷XQX�
VDSWDPÕúWÕU� ����� $UDúWÕUPDODUGD� FLQVL\HW� GH÷LúNHQLQH� J|UH�
IDUNOÕ� VRQXoODUD� XODúÕOPDVÕQÕQ� |÷UHQFLOHULQ� RNXO� GÕúÕQGDNL�
\DúDQWÕODUÕQGDQ�� |÷UHQFLOLN� VÕUDVÕQGDNL� \DúDQWÕODUGDQ� YH�
RNXOODUGD� H÷LWLP� YHUHQ� NLúLOHULQ� |÷UHWPH� DOÕúNDQOÕNODUÕQGDQ�
ND\QDNODQGÕ÷Õ� G�ú�Q�OPHNWHGLU�� $\QÕ� |÷UHQPH� RUWDPÕQGD�
EXOXQDQ�NÕ]�YH�HUNHN�|÷UHQFLOHULQ�HSLVWHPRORMLN�LQDQoODUÕQÕQ�
IDUNOÕOÕN�J|VWHUPHVLQLQ�IDUNOÕ�QHGHQOHUL�ROPDOÕGÕU��%X�QHGHQ�
OHU�DUDVÕQGD�H÷LWLPFLOHULQ�HSLVWHPRORMLN�LQDQoODUÕQÕQ�IDUNOÕOÕN�
J|VWHUPHVL�� |÷UHQPH� V�UHFLQGH� |÷UHQFLOHULQ� V�UHFH� NDWÕOÕP�
G�]H\L��|÷UHQFLOHULQ�NLúLVHO�|]HOOLNOHUL��VRV\R�N�OW�UHO�\DSÕQÕQ�
FLQVL\HWOHUH�\�NOHGL÷L�UROOHU�JLEL�GH÷LúNHQOHUL�VD\ÕODELOLU�
�$UDúWÕUPDGD�KHPúLUHOLN�E|O�P��VHoPH�QHGHQLQH�J|UH�|OoHN�
SXDQ�RUWDODPDODUÕ�NDUúÕODúWÕUÕOGÕ÷ÕQGD��E|O�PH�VHYHUHN�JHOHQ�
|÷UHQFLOHULQ�øQWHUQHWH�<|QHOLN�(SLVWHPL\RORMLN�øQDQo�gOoH÷L�
ELOJLQLQ� JHUHNoHOHQGLULOPHVL� DOW� ER\XW� SXDQ� RUWDODPDVÕQÕQ�
GL÷HU�JUXSODUD�J|UH�GDKD�G�ú�N�ROGX÷X�EHOLUOHQPLú�YH�JUXSODU�
DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN� ROGX÷X� VDSWDQ�
PÕúWÕU��S��������7DEOR�,9���hONHPL]GH�KHPúLUHOLN�PHVOH÷LQLQ�
JHOLúPHVL� YH� VWDW�V�Q�Q� DUWÕUÕOPDVÕ� LoLQ� PHVOH÷LQ� WDP�
DQODPÕ\OD� X\JXODQÕS� \HULQH� JHWLULOPHVL� |QHP� WDúÕPDNWDGÕU��
%X�QHGHQOH�EX�PHVOHNOHUL�VHoHQ�NLúLOHULQ�ELOLQoOL�RODUDN�VHoP�
HOHUL�� PHVOH÷L� L\L� WDQÕPDODUÕ�� NDEXOOHQPHOHUL� YH� VHYPHOHUL�

JHUHNPHNWHGLU� ������ %X� oDOÕúPDGD� |÷UHQFLOHULQ� oR÷XQ�
OX÷XQXQ�KHPúLUHOLN�E|O�P�Q��VHYHUHN�VHoPHOHUL��KHP�H÷LWLP�
NDOLWHVLQL� KHP� GH� ELUH\VHO� EDúDUÕ\Õ� DUWÕUDFD÷ÕQGDQ� |QHPOL�
J|U�OPHNWHGLU��%XQXQ� \DQÕQGD� EDúDUÕ\Õ� DUWÕUPDQÕQ� \ROODUÕQ�
GDQ� ELUL� GH� |÷UHQFLOHUH�� NHQGL� NHQGLQH� |÷UHQPH� EHFHULVL�
ND]DQGÕUPDN��PHVOHNL�YH�VRV\DO�KHGHIOHULQH�XODúDELOPHOHULQL�
VD÷ODPDN�LoLQ�LQWHUQHWH�\|QHOLN�EHFHULOHULQLQ�ND]DQGÕUÕOPDVÕ��
|QHPOL�RODQ�ELU�JHUHNOLOLNWLU��
�$UDúWÕUPDGD�HSLVWHPRORMLN�LQDQoODU�DoÕVÕQGDQ�VÕQÕI�G�]H\OHU�
LQH� J|UH� IDUNOÕOÕ÷ÕQ� ROPDGÕ÷Õ� EHOLUOHQPLúWLU�� <DSÕODQ� ELU�
DUDúWÕUPDGD�|÷UHQFLOHULQ�VÕQÕI�G�]H\OHUL�DUWWÕNoD�HSLVWHPROR�
MLN�LQDQoODUÕQÕQ�GD�DUWWÕ÷Õ�VDSWDQPÕúWÕU�������'L÷HU�ELU�oDOÕúPD�
GD� LVH� IHQ� ELOJLVL� |÷UHWPHQ� DGD\ODUÕ\OD� \DSÕOPÕú�� EHQ]HU�
úHNLOGH� HSLVWHPRORMLN� LQDQoODUÕQ� ]DPDQOD� GH÷LúHELOGL÷LQL�
J|VWHUPLúOHUGLU�������g÷UHQFLOHULQ�HSLVWHPRORMLN�LQDQoODUÕQÕQ�
VÕQÕI�G�]H\LQH�J|UH�IDUN�ROPDPDVÕ��YDU�RODQ�KHGHI�ND]DQÕP�
ODUÕQÕQ� \HQLGHQ� J|]GHQ� JHoLULOPHVLQL� JHUHNWLUPHNWHGLU��
d�QN�� ROPDVÕ� JHUHNHQ�� VÕQÕI� VHYL\HOHUL� DUWWÕNoD� DOÕQDQ�
H÷LWLPLQ�YH��QLYHUVLWH�H÷LWLPLQLQ�NLúLOHUH�NDWWÕ÷Õ�QLWHOLNOHULQ�
ELU�VRQXFX�RODUDN�HSLVWHPRORMLN�LQDQoODUÕQ�GD�DUWPDVÕ�JHUHN�
PHNWHGLU�� $UDúWÕUPDGD�� |÷UHQFLOHULQ� LQWHUQHW� NXOODQÕPÕQD�
LOLúNLQ� |]HOOLNOHULQH� J|UH� LQWHUQHWH� \|QHOLN� HSLVWHPL\RORMLN�
LQDQo�|OoH÷L�SXDQ�RUWDODPDODUÕ�NDUúÕODúWÕUÕOGÕ÷ÕQGD�����\ÕOGÕU�
LQWHUQHW�NXOODQDQ�|÷UHQFLOHULQ�.HVLQOLN�YH�%LOJLQLQ�.D\QD÷Õ��
%LOJLQLQ� <DSÕVÕ� YH� WRSODP� ER\XWWD� SXDQ� RUWDODPDVÕ� GL÷HU�
JUXSODUD� J|UH� GDKD� G�ú�N�� ELOJLQLQ� JHUHNoHOHQGLULOPHVL� DOW�
ER\XWXQGD� GD� GDKD� \�NVHN� ROGX÷X� EHOLUOHQPLú� YH� JUXSODU�
DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN� ROGX÷X� VDSWDQ�
PÕúWÕU� �S��������$\UÕFD�GR÷UX�ELOJL\H�XODúPDN� LoLQ� LQWHUQHWL�
NXOODQPD\Õ�J�YHQOL�EXOPD\DQ�|÷UHQFLOHULQ�.HVLQOLN�YH�%LOJL�
QLQ� .D\QD÷Õ� YH� WRSODP� ER\XWWD� DOGÕNODUÕ� SXDQ� RUWDODPDVÕ�
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ABSTRACT
Objective: 
7KLV�VWXG\�ZDV�FRQGXFWHG�WR�GHWHUPLQH�WKH�HSLVWHPRORJLFDO�EHOLHIV�RI�WKH�QXUVLQJ�VWXGHQWV�DERXW�
WKH�,QWHUQHW�

Methods:
7KH�VWXG\�SRSXODWLRQ�FRQVLVWHG�RI������VWXGHQWV�VWXG\LQJ�DW�
WKH�$WDW�UN�8QLYHUVLW\�)DFXOW\�RI�1XUVLQJ�LQ�WKH�����������
DFDGHPLF� \HDU�� :LWKRXW� VDPSOLQJ� VHOHFWLRQ�� ���� VWXGHQWV��
ZKR�DJUHHG�WR�SDUWLFLSDWH�LQ�WKH�VWXG\��ZHUH�LQFOXGHG�LQ�WKH�
VWXG\�� $� ���LWHP� 3HUVRQDO� ,QIRUPDWLRQ� )RUP� DQG� WKH�
,QWHUQHW�RULHQWHG� (SLVWRPRORJLFDO� %HOLHI� 6FDOH�� WKH�7XUNLVK�
YDOLGLW\� DQG� UHOLDELOLW\� RI� ZKLFK� ZDV� DGDSWHG� E\� .ÕOÕo�
dDNPDN��.DUDR÷ODQ�DQG�<ÕOPD]�DQG�<ÕOPD]���������ZDV�XVHG�
IRU� GDWD� FROOHFWLRQ�(WKLFDO� FRPPLWWHH� DSSURYDO� DQG� SHUPLV�
VLRQ�IURP�WKH�UHODWHG�LQVWLWXWLRQ�ZDV�REWDLQHG�IRU�FRQGXFWLQJ�
WKH�UHVHDUFK��7KH�GDWD�FROOHFWHG�ZHUH�HYDOXDWHG�ZLWK�WKH�KHOS�
RI�VWDWLVWLFDO�SDFNDJH�SURJUDPV�LQ�D�FRPSXWHU�HQYLURQPHQW�

Results: 
7KHUH�ZDV�QR�GLIIHUHQFH�EHWZHHQ�HSLVWHPRORJLFDO�EHOLHIV�RI�
WKH� VWXGHQWV� DQG� DJH�� HGXFDWLRQ� OHYHO�� KDYLQJ� DQ� ,QWHUQHW�
FRQQHFWLRQ� LQ� WKHLU� SODFHV� RI� UHVLGHQFH�� GDLO\� ,QWHUQHW� XVH�
WLPH��WKH�SXUSRVH�RI�XVLQJ�WKH�,QWHUQHW�DQG�PHDQV�RI�FRQQHF�
WLRQ� WR� WKH� ,QWHUQHW�� KRZHYHU�� D� VLJQLILFDQW� GLIIHUHQFH� ZDV�
IRXQG�LQ�WHUPV�RI�VWXGHQWV
�JHQGHU�DQG�UHDVRQV�IRU�FKRRVLQJ�
WKH� GHSDUWPHQW� RI� QXUVLQJ�� � 7KH� &HUWDLQW\� DQG� VRXUFH� RI�
NQRZOHGJH�VXE�VFDOH�VFRUH�DYHUDJH�ZDV��������������MXVWLIL�
FDWLRQ�IRU�NQRZLQJ�VXE�VFDOH�VFRUH�DYHUDJH�ZDV�������������
VWUXFWXUH� RI� NQRZOHGJH� VXE�VFDOH� VFRUH� DYHUDJH� ZDV�
������������ DQG� WKH� WRWDO� VFDOH� VFRUH� DYHUDJH� ZDV�
������������

Conclusion: 
,W� ZDV� IRXQG� WKDW� WKH� HSLVWHPRORJLFDO� EHOLHIV� RI� QXUVLQJ�
VWXGHQWV� WRZDUGV� WKH� ,QWHUQHW� ZHUH� DW� D� PRGHUDWH�XQFOHDU�
OHYHO�
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WHPHO� XQVXU� LVH� |÷UHQFLOHULQ� VD÷OÕNOÕ� YH� \HWHUOL� ELOJL� DUDPD�
GDYUDQÕúÕ�VHUJLOHPHOHULQH�ED÷OÕGÕU�����
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%LUH\OHULQ� HSLVWHPRORMLN� LQDQo� G�]H\OHUL� RQODUÕQ� |÷UHQPHO�
HULQGH�|QHPOL�|Oo�GH�HWNLOLGLU��+RIHU���������VDELW�\HWHQH÷LQ�
YH� KÕ]OÕ� |÷UHQPHQLQ� HSLVWHPRORMLN� LQDQoODUOD� LOLúNLOL�
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oDOÕúPDGD� HSLVWHPRORMLN� LQDQo� LOH� |÷UHQFLOHULQ� |÷UHQPH� YH�
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ROGXNODUÕ� J|U�OP�úW�U� ������$\UÕFD� HSLVWHPRORMLN� LQDQo� LOH�
GHUV�EDúDUÕVÕ�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�ROGX÷X����������HSLVWH�
PRORMLN�LQDQoODUÕ�\�NVHN�RODQ�|÷UHQFLOHULQ�QRW�RUWDODPDVÕQÕQ�
GD�\�NVHN�ROGX÷X�J|U�OP�úW�U��������

6D÷OÕN� H÷LWLPLQGH� HSLVWHPRORML� LQDQFÕ� GH÷HUOHQGLUPHN� YH�
QDVÕO� JHOLúWL÷LQL� DQODPDN�� |÷UHWLP� V�UHFLQGH� |QHPOL� YHUL�
VD÷OD\DELOLU�YH�H÷LWLP�SURJUDPODUÕQÕQ�G�]HQOHQPHVL�YH�X\JXQ�
|÷UHWLP� \|QWHPOHULQLQ� EHOLUOHQPHVL� DPDFÕ\OD� NXOODQÕODELOLU�
������+HPúLUHOLN�|÷UHQFLOHULQLQ�H÷LWLPOHULQL�ELWLUPHGHQ�|QFH�
LQWHUQHWWHQ�ELOJL�HOGH�HWPHN��EX�ELOJLQLQ�J�YHQLUOL÷LQL�GR÷UX�
OD\DELOPHN�� QLWHOLNOL� ELOJL\H� XODúPDN� LoLQ� WHNQRORMLN� YHUL\L�
QDVÕO�GR÷UX�úHNLOGH�NXOODQDFDNODUÕQÕ�|÷UHQPHOHUL�JHUHNPHNWH�
GLU� �����'ROD\ÕVÕ\OD� |÷UHQFLOHULQ� WHNQRORMLN� ELOJL� RNXU\D]DUÕ�
ROPDODUÕ�� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQGD� NL�
JHOLúPHOHUL� J|]OHPOHPHN� DoÕVÕQGDQ� HOGH� HGLOHFHN� YHULOHULQ�
VRQXoODUÕQD�GD\DOÕ�DQDOL]OHU�\DSÕOPDVÕ�JHUHNPHNWHGLU��%XUD�
GDQ�\ROD�oÕNDUDN�DUDúWÕUPD��KHPúLUHOLN�|÷UHQFLOHULQLQ�GHUVOHUL�
KDNNÕQGD�LQWHUQHWWHQ�HGLQGLNOHUL�ELOJLOHULQ�GR÷UXOX÷XQD�RODQ�
LQDQoODUÕQÕ� EHOLUOHPHN� DPDFÕ\OD� WDQÕPOD\ÕFÕ� WDVDUÕPGD�
\DSÕOPÕúWÕU��

$UDúWÕUPD�6RUXVX��� 
.DWÕOÕPFÕODUÕQ� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕ� QH�
G�]H\GHGLU"

$UDúWÕUPD�6RUXVX���
.DWÕOÕPFÕODUÕQ�FLQVL\HWLQH�J|UH�LQWHUQHWH�\|QHOLN�HSLVWHPROR�
MLN�LQDQo�G�]H\OHUL�DQODPOÕ�IDUNOÕOÕN�J|VWHULU�PL"

$UDúWÕUPD�6RUXVX��� .DWÕOÕPFÕODUÕQ�LQWHUQHW�NXOODQPD�V�UHVL�
LOH�LQWHUQHWH�\|QHOLN�HSLVWHPRORMLN�LQDQoODUÕ�DUDVÕQGD�QDVÕO�ELU�
LOLúNL�YDUGÕU"

GEREÇ ve YÖNTEM
+HPúLUHOLN�|÷UHQFLOHULQLQ�HSLVWHPRORMLN�LQDQoODUÕQÕ�EHOLUOHP�
HN� DPDFÕ\OD� WDQÕPOD\ÕFÕ� W�UGH� \DSÕODQ� oDOÕúPD� $WDW�UN�
hQLYHUVLWHVL� +HPúLUHOLN� )DN�OWHVL¶QGH� (\O�O�(NLP� �����
WDULKOHUL�DUDVÕQGD�\DSÕOPÕúWÕU��

Evren ve Örneklem: 
$UDúWÕUPDQÕQ� HYUHQLQL�� $WDW�UN� hQLYHUVLWHVL� +HPúLUHOLN�
)DN�OWHVL¶QLQ�E�W�Q�VÕQÕI�G�]H\OHULQGH�|÷UHQLP�J|UHQ�WRSODP�
����� KHPúLUHOLN� |÷UHQFLVL� ROXúWXUPXúWXU�� $UDúWÕUPDGD��
KHUKDQJL�ELU�|UQHNOHP�VHoLP�\|QWHPLQH�JLGLOPHGHQ��DUDúWÕU�
PD\D�NDWÕOPD\Õ�NDEXO�HGHQ�����|÷UHQFL�oDOÕúPD�NDSVDPÕQD�
DOÕQPÕúWÕU��

>MZQ�<WXTIUI�)ZItTIZÜ"
9HULOHULQ�WRSODQPDVÕQGD�DUDúWÕUPDFÕODU�WDUDIÕQGDQ�KD]ÕUODQDQ�
YH� |÷UHQFLOHULQ� VRV\R� GHPRJUDILN� |]HOOLNOHUL� LOH� LQWHUQHW�
NXOODQÕPÕQD�LOLúNLQ�ELOJLOHULQL�LoHUHQ����VRUXOXN�³.LúLVHO�%LOJL�
)RUPX´� YH� 7�UNoH� JHoHUOLOLN� J�YHQLOLUOL÷L� .ÕOÕo� dDNPDN��
.DUDR÷ODQ� <ÕOPD]� YH� <ÕOPD]� ������� WDUDIÕQGDQ� \DSÕODQ�
³øQWHUQHWH� <|QHOLN� (SLVWHPRORMLN� øQDQo� gOoH÷L´�
NXOODQÕOPÕúWÕU� ������ ³øQWHUQHWH�<|QHOLN� (SLVWHPRORMLN� øQDQo�
gOoH÷L��.HVLQOLN�YH�%LOJLQLQ�.D\QD÷Õ��&HUWDLQW\�DQG�6RXUFH�
RI� .QRZOHGJH�� VHNL]� PDGGH�� %LOJLQLQ� *HUHNoHOHQGLULOPHVL�
�-XVWLILFDWLRQ� IRU� .QRZLQJ�� G|UW� PDGGH� YH� %LOJLQLQ�<DSÕVÕ�
�6WUXFWXUH�RI�.QRZOHGJH��G|UW�PDGGH�ROPDN��]HUH�WRSODP��o�
IDNW|U� YH� ���PDGGHGHQ� ROXúPDNWDGÕU´�� ³gOoHNWHNL� %LOJLQLQ�
*HUHNoHOHQGLULOPHVL�IDNW|U��DOWÕQGDNL����������������PDGGHOHU�
WHUV�PDGGH�ROXS�GL÷HU�PDGGHOHU�ROXPOX�LIDGHOHUGHQ�ROXúPDN�
WDGÕU´�� ³gOoHN� RQOX� OLNHUW� úHNOLQGH� ROXS�� NDWÕOPD� G�]H\OHUL�
³����.HVLQOLNOH�.DWÕOPÕ\RUXP´�YH�³�����.HVLQOLNOH�.DWÕOÕ\R�
UXP´� DUDVÕQGD� GH÷HUOHQGLULOPHNWHGLU�� gOoHN� WRSODP� YH� DOW�
ER\XWODUÕQGDQ�DOÕQDQ�WRSODP�SXDQÕQ�\�NVHN�ROPDVÕ�|÷UHQFLOH�
ULQ� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQÕQ�
JHOLúPHPLú�ROJXQODúPDPÕú� �QDLYH�� ROGX÷XQX�� G�ú�N� SXDQ�
DOÕQPDVÕ� LVH� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQÕQ�
JHOLúPLú�ROJXQODúPÕú� �VRSKLVWLFDWHG��ROGX÷XQX�J|VWHUPHNWH�
GLU�� ³g÷UHQFLOHULQ� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQo�
|OoH÷LQGHQ����YH�DOWÕ�SXDQ�DOPDVÕ�JHOLúPLú�ROJXQODúPÕú�����
YH�����DUDVÕQGD�DOPDVÕ�RUWD�QHW�ROPD\DQ������YH��VW��DOPDVÕ�
LVH� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQÕQ�
JHOLúPHPLú�ROJXQODúPDPÕú� HSLVWHPRORMLN� LQDQFD� VDKLS�
ROGX÷X� úHNOLQGH� GH÷HUOHQGLULOPHNWHGLU´�� g]J�Q� |OoHNWHNL�
IDNW|UOHU� LoLQ�EXOXQDQ�&URQEDFK�DOID� Lo� WXWDUOÕOÕN�NDWVD\ÕODUÕ�
VÕUDVÕ\OD�� .HVLQOLN� YH� %LOJLQLQ� .D\QD÷Õ� LoLQ� ����� %LOJLQLQ�
*HUHNoHOHQGLULOPHVL� LoLQ� ���� YH� %LOJLQLQ� <DSÕVÕ� LoLQ� ����
ELoLPLQGHGLU��%X�DUDúWÕUPDGD� LVH�&URQEDFK�DOID� Lo� WXWDUOÕOÕN�
NDWVD\ÕODUÕ� VÕUDVÕ\OD��.HVLQOLN�YH�%LOJLQLQ�.D\QD÷Õ� LoLQ� �����
%LOJLQLQ�*HUHNoHOHQGLULOPHVL�LoLQ������%LOJLQLQ�<DSÕVÕ�LoLQ�����
YH�WRSODPGD�����ELoLPLQGHGLU�´

-\QS�3]Z]T�7VIaÜ"�
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�

SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
$WDW�UN� hQLYHUVLWHVL� +HPúLUHOLN� )DN�OWHVL� (WLN� .XUXOX�
WDUDIÕQGDQ�RQD\ODQPÕúWÕU��RQD\�WDULKL�������������������

3I\ÜTÜUKÜ�7VIUÜ"�
7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� +HOVLQNL� 'HNODUD�
V\RQXQD� J|UH� SURVHG�UOHUGHQ� |QFH� \D]ÕOÕ� ELOJLOHQGLULOPLú�
RQDP� DOÕQPÕúWÕU�� $\UÕFD� DUDúWÕUPDGD� NXOODQÕODQ� |OoHN� LoLQ�
øQWHUQHWH� <|QHOLN� (SLVWHPRORMLN� øQDQo� gOoH÷LQLQ� 7�UNoH�
X\DUODPDVÕQÕ�\DSPÕú�RODQ�*L]HP�.DUDR÷ODQ�<ÕOPD]�
GDQ�GD�
H�PDLO�\ROX\OD�L]LQ�DOÕQPÕúWÕU�

>MZQTMZQV�<WXTIVUI[Ü�^M�)VITQbQ"�
9HULOHULQ�WRSODQPDVÕQGD�RQOLQH�DQNHW�\|QWHPL�NXOODQÕOPÕúWÕU��
2OXúWXUXODQ�DQNHW�OLQNL�YH�oDOÕúPD�LOH�LOJLOL�ELOJLOHU�KHPúLUHOLN�
IDN�OWHVL� |÷UHQFL� ELOJL� VLVWHPL� �]HULQGHQ� |÷UHQFLOHULQ� FHS�
WHOHIRQODUÕQD� VPV� RODUDN� J|QGHULOPLúWLU�� øVWDWLVWLN� DQDOL�
]OHULQGH� 6366� ����� LVWDWLVWLN� SDNHW� SURJUDPÕ� NXOODQÕOPÕúWÕU��
7DQÕPOD\ÕFÕ�LVWDWLVWLNOHU�VD\Õ��Q���\�]GH������DULWPHWLN�RUWDOD�
PD�� VWDQGDUW� VDSPD� YH� RUWDQFD� RODUDN� EHOLUWLOPLúWLU�� 6�UHNOL�
GH÷LúNHQOHULQ� QRUPDOOLN� YDUVD\ÕPODUÕQÕ� WHVW� HWPHN� LoLQ� WHN�
|UQHNOHP� .ROPRJRURY� 6PLUQRY� WHVWL�� QRUPDO� GD÷ÕOÕP�
J|VWHUHQ�V�UHNOL�GH÷LúNHQOHUGH�KLSRWH]�WHVWOHUL�LoLQ�ED÷ÕPVÕ]�
|UQHNOHPOHUGH� W� WHVWL� YH� WHN� \|QO�� YDU\DQV� DQDOL]L�� QRUPDO�
GD÷ÕOÕP� J|VWHUPH\HQ� GH÷LúNHQOHUGH� KLSRWH]� WHVWOHUL� LoLQ�
0DQQ�:KLWQH\�8�YH�.UXVNDO�:DOOLV�WHVWOHUL�NXOODQÕOPÕúWÕU�

BULGULAR 
+HPúLUHOLN�|÷UHQFLOHULQLQ�HSLVWHPRORMLN�LQDQoODUÕQÕ�EHOLUOHP�
HN� DPDFÕ� LOH� \DSPÕú� ROGX÷XPX]� oDOÕúPDGD� |÷UHQFLOHULQ�
�����¶L�������\DúODUÕQGD�ROGX÷X�������¶X�NDGÕQ�YH������¶L�
KHPúLUHOLN����6ÕQÕI�|÷UHQFLVLGLU��dDOÕúPD\D�NDWÕODQ�|÷UHQFLOH�
ULQ� ����¶L� KHPúLUHOLN� E|O�P�Q�� VHYGLNOHUL� LoLQ�� �����¶L�
PHFEXUL� QHGHQOHUGHQ� YH� �� ���¶VÕ� LVH� DUNDGDú� WDYVL\HVL� LOH�
VHoWL÷LQL�EHOLUWPLúWLU���7DEOR�,��

7DEOR�,��g÷UHQFLOHULQ�6RV\R�GHPRJUDILN�g]HOOLNOHULQH�*|UH�
��������������'D÷ÕOÕPÕ��Q ����

dDOÕúPD\D� NDWÕODQ� |÷UHQFLOHULQ� �� ����¶VL� LNDPHW� HWWLNOHUL�
\HUGH�LQWHUQHW�ED÷ODQWÕVÕ�ROGX÷XQX��LQWHUQHWH�HQ�oRN���������
PRELO�WHOHIRQODUÕ�LOH�ED÷ODQGÕNODUÕQÕ�������¶��LQWHUQHW�NXOODQ�
PD� V�UHOHULQLQ� HQ� D]� ��� HQ� oRN� �� \ÕO� ROGX÷XQX� YH� J�QO�N�
LQWHUQHW� NXOODQPD� V�UHOHULQLQ� HQ� ID]OD� �������� �� LOH� �� VDDW�
DUDVÕQGD� ROGX÷XQX� EHOLUWPLúOHUGLU�� øQWHUQHWL� J�YHQOL� EXOPD�
GXUXPODUÕQD�EDNÕOGÕ÷ÕQGD������¶VL�J�YHQOL�ROGX÷XQX������¶L�

GH�LQWHUQHWL�]DPDQ�JHoLUPHN�DPDFÕ�LOH�NXOODQGÕNODUÕQÕ�EHOLUW�
PLúOHUGLU��7DEOR�,,���

7DEOR�,,��g÷UHQFLOHULQ�øQWHUQHW�.XOODQÕPÕQD�øOLúNLQ�g]HOOLNOHULQ�'D÷ÕOÕPÕ

g÷UHQFLOHULQ�øQWHUQHWH�<|QHOLN�(SLVWHPL\RORMLN�øQDQo�gOoH÷L�
DOW� ER\XW� SXDQ� RUWDODPDODUÕQD� EDNWÕ÷ÕPÕ]� GD� .HVLQOLN� YH�
%LOJLQLQ� .D\QD÷Õ� DOW� ER\XWXQGDQ� ������������� %LOJLQLQ�
*HUHNoHOHQGLULOPHVL� DOW� ER\XWXQGDQ� ������������ %LOJLQLQ�
<DSÕVÕ�DOW�ER\XWXQGDQ������������YH�|OoHN�WRSODP�SXDQÕQGD�
GD�������������DOGÕNODUÕ�J|U�OPHNWHGLU��7DEOR�,,,���

7DEOR�,,,��g÷UHQFLOHULQ�øQWHUQHWH�<|QHOLN�(SLVWHPRORMLN�øQDQo�gOoH÷L
�����������������$OW�%R\XW�3XDQ�2UWDODPDODUÕ

g÷UHQFLOHULQ� WDQÕWÕFÕ� |]HOOLNOHULQH� J|UH� LQWHUQHWH� \|QHOLN�
HSLVWHPL\RORMLN� LQDQo� |OoH÷L� SXDQ� RUWDODPDODUÕQÕ�
NDUúÕODúWÕUGÕ÷ÕPÕ]GD�\Dú�JUXSODUÕQD�YH�RNXGXNODUÕ�VÕQÕID�J|UH�
DOW� ER\XWODUGD� YH� |OoHN� WRSODP� SXDQ� DUDVÕQGD� KHUKDQJL� ELU�
DQODPOÕOÕN�\RNWXU���&LQVL\HW�GH÷LúNHQLQH�EDNWÕ÷ÕPÕ]GD�NDGÕQ�
ODUÕQ�|OoHN�WRSODP�SXDQÕQÕQ��������������HUNHNOHULQ�WRSODP�
SXDQÕQÕQ� ����������� ROGX÷X� YH� DUDGDNL� IDUNÕQ� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�ROGX÷X�EHOLUOHQPLúWLU��g÷UHQFLOHULQ�KHPúLUHOLN�
E|O�P�Q�� VHoPH� QHGHQOHULQH� J|UH� |OoHN� SXDQODUÕQD�
EDNWÕ÷ÕPÕ]� GD� %LOJLQLQ� *HUHNoHOHQGLULOPHVL� DOW� ER\XWXQGD�
PHVOH÷L�VHYGL÷L�LoLQ�VHoHQOHULQ�SXDQ�RUWDODPDVÕ���������������
PHVOH÷L� PHFEXUL� QHGHQOHUGHQ� VHoHQOHUGHQ� ��������������
DUNDGDú� WDYVL\HVL� LOH� VHoHQOHUGHQ� �������������� YH� GL÷HU�
VHEHSOHUOH� VHoHQOHUGHQ� ������������� GDKD� G�ú�N� ROGX÷X� YH�
DUDGDNL� IDUNÕQ� LVH� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ROGX÷X�EXOXQ�
PXúWXU��7DEOR�,9���

7DEOR�,9��g÷UHQFLOHULQ�7DQÕWÕFÕ�g]HOOLNOHULQH�*|UH�øQWHUQHWH�<|QHOLN�����
�����������������(SLVWHPRORMLN�øQDQo�gOoH÷L�3XDQ�2UWDODPDODUÕQÕQ�.DUúÕODúWÕUÕOPDVÕ

g÷UHQFLOHULQ� LNDPHW� HGLOHQ� \HULQ� LQWHUQHW� ED÷ODQWÕVÕ� ROPD�
GXUXPX�� J�QO�N� LQWHUQHW� NXOODQPD� V�UHVL�� LQWHUQHW� NXOODQÕP�
DPDFÕ� YH� LQWHUQHWH� ED÷ODQPDN� LoLQ� NXOODQGÕNODUÕ� FLKD]ODU�
|÷UHQFLOHULQ�HSLVWHPRORMLN�LQDQoODUÕ�YH�DOW�ER\XWODUÕ�DUDVÕQGD�
DQODPOÕ� ELU� IDUNOÕOÕN� \DUDWPDGÕ÷Õ� EHOLUOHQPLúWLU�� $QFDN�
LQWHUQHWL�NXOODQPD�V�UHOHULQH�EDNÕOGÕ÷ÕQGD�W�P�DOW�ER\XWODUGD�
YH� WRSODP� SXDQODUÕ� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕOÕN�
YDUGÕU�� g÷UHQFLOHULQ� LQWHUQHWL� J�YHQOL� EXOPD� GXUXPODUÕ�
LQFHOHQGL÷LQGH�LVH�.HVLQOLN�YH�%LOJLQLQ�.D\QD÷Õ�DOW�ER\XWX�LOH�
|OoHN� WRSODP� SXDQÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN�
ROGX÷X�VDSWDQPÕúWÕU��7DEOR�9����

7DEOR�9��g÷UHQFLOHULQ�øQWHUQHW�.XOODQÕPÕQD�øOLúNLQ�g]HOOLNOHULQH�*|UH��
����������������øQWHUQHWH�<|QHOLN�(SLVWHPRORMLN�øQDQo�gOoH÷L�
�����������������3XDQ�2UWDODPDODUÕQÕQ�.DUúÕODúWÕUÕOPDVÕ

<):<1̪5) 
%DNÕP� NDOLWHVLQLQ� DUWÕUÕOPDVÕ�� PDOL\HWLQLQ� G�ú�U�OPHVL� YH�
KDVWD�PHUNH]OL� EDNÕPÕQ� JHOLúWLULOPHVL�� KHPúLUHOHULQ�PHVOHNL�
ELOJL� YH� EHFHULOHULQL� DUWWÕUPDN� DPDFÕ\OD� ELOJL� YH� LOHWLúLP�
WHNQRORMLVLQGHQ� ID\GDODQPDODUÕ� LOH� P�PN�QG�U� ������
+HPúLUHOLN�|÷UHQFLOHULQLQ�HSLVWHPRORML�LQDQoODUÕQÕ�EHOLUOHPHN�
DPDFÕ� LOH� \DSWÕ÷ÕPÕ]� EX� DUDúWÕUPDGD� NDWÕOÕPFÕODUÕQ� WDQÕWÕFÕ�
|]HOOLNOHUL� LQFHOHQGL÷LQGH�� oR÷XQOX÷XQXQ� NDGÕQ� ��������
ROGX÷X� YH� �����¶�Q�Q� KHPúLUHOLN� E|O�P�Q�� VHYGL÷L� LoLQ�
VHoWL÷L� YH� �����¶LQLQ� ������ \Dú� DUDVÕQGD� ROGX÷X� EHOLUOHQ�
PLúWLU� �7DEOR� ,��� <DSÕODQ� oDOÕúPDODUGD� GD� LQWHUQHW�
NXOODQÕFÕODUÕQÕQ� E�\�N� oR÷XQOX÷XQXQ� |]HOOLNOH� ������ \Dú�
DUDOÕ÷ÕQGDNL�JHQo�\HWLúNLQOHUGHQ�ROXúWX÷X�J|U�OPHNWHGLU�������
7�UNL\H� øVWDWLVWLN� .XUXPX� ����� \ÕOÕ� YHULOHUL� GH� EHQ]HU�
úHNLOGH���ONHPL]GH�LQWHUQHW�NXOODQDQODUÕQ������¶VLQLQ�������
\Dú� JUXEXQGD� ROGX÷XQX� EHOLUWPLúWLU� ������ %X� DoÕGDQ� GH÷HU�
OHQGLULOGL÷LQGH� oDOÕúPDPÕ]GD� \HU� DODQ� |÷UHQFL� JUXEXQXQ�
\DúDPÕQGD�LQWHUQHW�|QHPOL�ELU�URO�R\QDPDNWDGÕU��$UDúWÕUPDGD�
|÷UHQFLOHULQ� LQWHUQHW� NXOODQÕPÕQD� LOLúNLQ� |]HOOLNOHULQLQ�
GD÷ÕOÕPÕ� LQFHOHQGL÷LQGH�� �����¶VLQLQ� LNDPHW� HGLOHQ� \HULQ�
LQWHUQHW� ED÷ODQWÕVÕ� EXOXQPDNWD�������¶�� ���� \ÕOGÕU� LQWHUQHW�
NXOODQPDNWD�� �����¶�� J�QGH� ���� VDDW� DUDVÕQGD� LQWHUQHW�
NXOODQPDNWD�������¶VL� GR÷UX� ELOJL\H� XODúPDN� LoLQ� LQWHUQHWL�
J�YHQOL� EXOPDNWDGÕU�� g÷UHQFLOHULQ� ���¶�� LQWHUQHWL� ]DPDQ�
JHoLUPH�DPDFÕ\OD�NXOODQÕUNHQ�������¶VL�PRELO�WHOHIRQ�NXOOD�
QDUDN�LQWHUQHW�XODúÕPÕQÕ�VD÷ODPDNWDGÕU��7DEOR�,,���%X�GXUXP��
�QLYHUVLWH� |÷UHQFLOHULQLQ� E�\�N� oR÷XQOX÷XQXQ� WHNQRORML�
NXOODQÕPÕQD�\DWNÕQ�<�YH�=�NXúD÷Õ�ROGX÷X�LQWHUQHW�YH�VRV\DO�
PHG\DQÕQ�|QHPOL�ELU�LOHWLúLP�DUDFÕ�RODUDN�NDEXO�HGLOGL÷L�J|]�
|Q�QH� DOÕQGÕ÷ÕQGD� úDúÕUWÕFÕ� GH÷LOGLU�� (SLVWHPRORMLN� LQDQo�
|OoH÷LQGH�ELUH\LQ�G�ú�N�SXDQ�DOPDVÕ�|÷UHQPH�NDELOL\HWLQLQ�
DUWDELOHFH÷LQH�� ELOJL\L� ROXúWXUDUDN� ELOJL� �UHWHELOHFH÷LQH��
|÷UHQPHQLQ� oDEDODU� VRQXFX� ROXúDFD÷ÕQD� YH� JHUoHNOHULQ�
]DPDQ� LoLQGH� GH÷LúHELOHFH÷LQH� RODQ� LQDQFÕQÕ� LIDGH� HGHU��
<�NVHN� SXDQ� DOPDVÕ� LVH� |÷UHQPH� NDELOL\HWLQLQ� JHQHWLN�
ROGX÷XQD�� ]HNL� ELUH\OHULQ� oDED� J|VWHUPHGHQ� GDKD� oDEXN�
|÷UHQGLNOHULQH��GL÷HUOHULQLQ�LVH�VÕQÕUOÕ�|÷UHQPH�\HWHQHNOHULQ�
GHQ�GROD\Õ�]RU�SUREOHPOHUL�QH�NDGDU�X÷UDúVDODU�GD�o|]HPH\H�
FHNOHULQH�� E|\OH� NLúLOHU� LoLQ� oDEDQÕQ� |÷UHQPH� LOH� VRQXoODQ�
PD\DFD÷ÕQD��JHUoHNOHULQ�NHVLQ�YH�GH÷LúPH]OL÷LQH�RODQ�LQDQFÕ�
LIDGH�HGHU�������$UDúWÕUPDGD��|÷UHQFLOHULQ�øQWHUQHWH�<|QHOLN�
(SLVWHPL\RORMLN�øQDQo�gOoH÷L�SXDQ�RUWDODPDODUÕQÕQ�GD÷ÕOÕPÕ�
LQFHOHQGL÷LQGH��NDWÕOÕPFÕODUÕQ�øQWHUQHWH�<|QHOLN�(SLVWHPL\R�
ORMLN� øQDQo� gOoH÷LQGHQ� DOGÕ÷Õ� RUWDODPD� SXDQ� RUWDODPDVÕ�
������������RODUDN�EXOXQPXúWXU��$\UÕFD��|÷UHQFLOHULQ�.HVLQ�
OLN�YH�%LOJLQLQ�.D\QD÷Õ�DOW�ER\XWXQGDQ��������������%LOJLQLQ�
*HUHNoHOHQGLULOPHVL� DOW� ER\XWXQGDQ� ������������ ELOJLQLQ�
\DSÕVÕ� DOW� ER\XWXQGDQ� ����������� SXDQÕ� DOPÕúODUGÕU� �7DEOR�
,,,��� gOoH÷LQ� SXDQ� DUDOÕNODUÕ� GLNNDWH� DOÕQGÕ÷ÕQGD� KHPúLUHOLN�
|÷UHQFLOHULQLQ� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQÕQ�
RUWD�G�]H\GH�\DQL�QHW�ROPDGÕ÷Õ�V|\OHQHELOLU��gOoH÷LQ�KHU�ELU�
DOW� ER\XWXQGDQ� DOÕQDQ� \�NVHN� SXDQ�� ELUH\LQ� R� DOW� ER\XWD�
LOLúNLQ� JHOLúPHPLú�ROJXQODúPDPÕú� HSLVWHPRORMLN� LQDQoODUD�
VDKLS�ROGX÷XQX��G�ú�N�SXDQ�LVH�JHOLúPLú�ROJXQODúPÕú�HSLVWH�
PRORMLN� LQDQoODUD� VDKLS� ROGX÷XQX� J|VWHUPHNWHGLU� ����� %X�
ELOJL\H�GD\DQDUDN��|÷UHQFL�KHPúLUHOHULQ�NHVLQOLN�YH�ELOJLQLQ�
ND\QD÷Õ�YH�ELOJLQLQ�\DSÕVÕ�LQDQoODUÕQÕQ�RUWD�G�]H\GH�ROGX÷X��
ELOJLQLQ� JHUHNoHOHQGLULOPHVL� LQDQoODUÕQÕQ� LVH� RUWD� G�]H\LQ�

�]HULQGH�ROGX÷X�J|U�OPHNWHGLU��<DQL��|÷UHQFL�KHPúLUHOHULQ�HQ�
JHOLúPLú� LQDQoODUÕQÕQ� ELOJLQLQ� JHUHNoHOHQGLULOPHVL� ROGX÷X�
DQODúÕOPDNWDGÕU�� dDOÕúPD� EXOJXODUÕPÕ]D� EHQ]HU� úHNLOGH�
.DUDR÷ODQ�<ÕOPD]�YH�.ÕOÕo�dDNPDN��������WDUDIÕQGDQ�|÷UHW�
PHQ� DGD\ODUÕQÕQ� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQÕ�
EHOLUOHPH\H� \|QHOLN� DUDúWÕUPDGD� GD� |÷UHWPHQ� DGD\ODUÕQÕQ�
LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQÕQ� RUWD� \DQL� QHW�
ROPD\DQ� G�]H\GH� ROGX÷X� EHOLUOHQPLúWLU� ������ $UDúWÕUPDGD�
|÷UHQFLOHULQ� HSLVWHPRORMLN� LQDQoODUÕQÕQ� \Dú� JUXSODUÕQD� J|UH�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUNOÕOÕN�J|VWHUPHGL÷L�VDSWDQ�
PÕúWÕU�� <DSÕODQ� oDOÕúPDODUGD� \Dú� JUXSODUÕ� LOH� HSLVWHPRORMLN�
LQDQoODUÕ� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUNOÕOÕN�
ROGX÷X�YH�\Dú�DUWWÕNoD�NDWÕOÕPFÕODUÕQ�GDKD�JHOLúPLú�HSLVWHPR�
ORMLN� LQDQFD� VDKLS� ROGXNODUÕ� ELOGLULOPLúWLU�� $QFDN� GL÷HU�
oDOÕúPDODUGDNL� VRQXoODU� LOH� oDOÕúPDPÕ]� EHQ]HUOLN� J|VWHUPH�
PHNWHGLU�� %XQXQ� QHGHQLQLQ� LVH�� oDOÕúPD� JUXEXQXQ� IDUNOÕOÕN�
J|VWHUPHVL� RODELOLU� ������ $UDúWÕUPDGD� |÷UHQFLOHULQ� WDQÕWÕFÕ�
|]HOOLNOHULQH� J|UH� LQWHUQHWH� \|QHOLN� HSLVWHPL\RORMLN� LQDQo�
|OoH÷L� SXDQ� RUWDODPDODUÕ� NDUúÕODúWÕUÕOGÕ÷ÕQGD�� NDGÕQODUÕQ�
øQWHUQHWH�<|QHOLN�(SLVWHPL\RORMLN�øQDQo�gOoH÷L�WRSODP�SXDQ�
RUWDODPDVÕ�HUNHNOHUH�J|UH�GDKD�G�ú�N�ROGX÷X�EHOLUOHQPLú�YH�
JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN� ROGX÷X�
VDSWDQPÕúWÕU��gOoHNWHQ�G�ú�N�SXDQ�DOÕQPDVÕ�LQWHUQHWH�\|QHOLN�
HSLVWHPRORMLN�LQDQoODUÕQÕQ�JHOLúPLú�ROGX÷XQX�J|VWHUPHNWHGLU��
%LoHU�YH�DUN��EHQ]HU�úHNLOGH�|÷UHWPHQ�DGD\ODUÕ\OD�ELU�oDOÕúPD�
\DSPÕú�YH�VRQXo�RODUDN�NDGÕQ�|÷UHWPHQ�DGD\ODUÕQÕQ�HSLVWHPL�
\RORMLN�LQDQoODUÕQÕQ�GDKD�ROXPOX�\|QGH�ROGX÷X�EHOLUOHPLúWLU�
������<DSÕODQ�ELU�oDOÕúPDGD�GD�NDGÕQ�|÷UHQFLOHU��HUNHN�|÷UHQ�
FLOHUH� J|UH� |÷UHQPHQLQ� \HWHQHNWHQ� oRN� J|VWHULOHQ� oDED\D�
ED÷OÕ�ROGX÷XQD�LQDQPDNWDGÕUODU�YH�EXOJX�HOGH�HGLOHQ�DUDúWÕU�
PD�EXOJXODUÕ\OD�EHQ]HUOLN�J|VWHUPHNWHGLU�������.DGÕQ�|÷UHQ�
FLOHULQ� HUNHN� |÷UHQFLOHUH� J|UH� GDKD� JHOLúPLú� HSLVWHPRORMLN�
LQDQoODUD� VDKLS� ROGX÷XQX� V|\OHPHNWHGLU�� 'HU\DNXOX� �������
\DSWÕ÷Õ� oDOÕúPDGD�� �QLYHUVLWH� |÷UHQFLOHULQLQ� ELOJL� YH� |÷UHQ�
PH\H�LOLúNLQ�LQDQoODUGD�DQODPOÕ�IDUN�EXOPDVD�GD�NÕ]�|÷UHQFLO�
HULQ�EX�DODQGDNL�SXDQ�RUWDODPDODUÕQÕQ�GDKD�\�NVHN�ROGX÷XQX�
VDSWDPÕúWÕU� ����� $UDúWÕUPDODUGD� FLQVL\HW� GH÷LúNHQLQH� J|UH�
IDUNOÕ� VRQXoODUD� XODúÕOPDVÕQÕQ� |÷UHQFLOHULQ� RNXO� GÕúÕQGDNL�
\DúDQWÕODUÕQGDQ�� |÷UHQFLOLN� VÕUDVÕQGDNL� \DúDQWÕODUGDQ� YH�
RNXOODUGD� H÷LWLP� YHUHQ� NLúLOHULQ� |÷UHWPH� DOÕúNDQOÕNODUÕQGDQ�
ND\QDNODQGÕ÷Õ� G�ú�Q�OPHNWHGLU�� $\QÕ� |÷UHQPH� RUWDPÕQGD�
EXOXQDQ�NÕ]�YH�HUNHN�|÷UHQFLOHULQ�HSLVWHPRORMLN�LQDQoODUÕQÕQ�
IDUNOÕOÕN�J|VWHUPHVLQLQ�IDUNOÕ�QHGHQOHUL�ROPDOÕGÕU��%X�QHGHQ�
OHU�DUDVÕQGD�H÷LWLPFLOHULQ�HSLVWHPRORMLN�LQDQoODUÕQÕQ�IDUNOÕOÕN�
J|VWHUPHVL�� |÷UHQPH� V�UHFLQGH� |÷UHQFLOHULQ� V�UHFH� NDWÕOÕP�
G�]H\L��|÷UHQFLOHULQ�NLúLVHO�|]HOOLNOHUL��VRV\R�N�OW�UHO�\DSÕQÕQ�
FLQVL\HWOHUH�\�NOHGL÷L�UROOHU�JLEL�GH÷LúNHQOHUL�VD\ÕODELOLU�
�$UDúWÕUPDGD�KHPúLUHOLN�E|O�P��VHoPH�QHGHQLQH�J|UH�|OoHN�
SXDQ�RUWDODPDODUÕ�NDUúÕODúWÕUÕOGÕ÷ÕQGD��E|O�PH�VHYHUHN�JHOHQ�
|÷UHQFLOHULQ�øQWHUQHWH�<|QHOLN�(SLVWHPL\RORMLN�øQDQo�gOoH÷L�
ELOJLQLQ� JHUHNoHOHQGLULOPHVL� DOW� ER\XW� SXDQ� RUWDODPDVÕQÕQ�
GL÷HU�JUXSODUD�J|UH�GDKD�G�ú�N�ROGX÷X�EHOLUOHQPLú�YH�JUXSODU�
DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN� ROGX÷X� VDSWDQ�
PÕúWÕU��S��������7DEOR�,9���hONHPL]GH�KHPúLUHOLN�PHVOH÷LQLQ�
JHOLúPHVL� YH� VWDW�V�Q�Q� DUWÕUÕOPDVÕ� LoLQ� PHVOH÷LQ� WDP�
DQODPÕ\OD� X\JXODQÕS� \HULQH� JHWLULOPHVL� |QHP� WDúÕPDNWDGÕU��
%X�QHGHQOH�EX�PHVOHNOHUL�VHoHQ�NLúLOHULQ�ELOLQoOL�RODUDN�VHoP�
HOHUL�� PHVOH÷L� L\L� WDQÕPDODUÕ�� NDEXOOHQPHOHUL� YH� VHYPHOHUL�

7�UNR÷OX�1��YH�DUN� $NG�7ÕS�'�����������

���

JHUHNPHNWHGLU� ������ %X� oDOÕúPDGD� |÷UHQFLOHULQ� oR÷XQ�
OX÷XQXQ�KHPúLUHOLN�E|O�P�Q��VHYHUHN�VHoPHOHUL��KHP�H÷LWLP�
NDOLWHVLQL� KHP� GH� ELUH\VHO� EDúDUÕ\Õ� DUWÕUDFD÷ÕQGDQ� |QHPOL�
J|U�OPHNWHGLU��%XQXQ� \DQÕQGD� EDúDUÕ\Õ� DUWÕUPDQÕQ� \ROODUÕQ�
GDQ� ELUL� GH� |÷UHQFLOHUH�� NHQGL� NHQGLQH� |÷UHQPH� EHFHULVL�
ND]DQGÕUPDN��PHVOHNL�YH�VRV\DO�KHGHIOHULQH�XODúDELOPHOHULQL�
VD÷ODPDN�LoLQ�LQWHUQHWH�\|QHOLN�EHFHULOHULQLQ�ND]DQGÕUÕOPDVÕ��
|QHPOL�RODQ�ELU�JHUHNOLOLNWLU��
�$UDúWÕUPDGD�HSLVWHPRORMLN�LQDQoODU�DoÕVÕQGDQ�VÕQÕI�G�]H\OHU�
LQH� J|UH� IDUNOÕOÕ÷ÕQ� ROPDGÕ÷Õ� EHOLUOHQPLúWLU�� <DSÕODQ� ELU�
DUDúWÕUPDGD�|÷UHQFLOHULQ�VÕQÕI�G�]H\OHUL�DUWWÕNoD�HSLVWHPROR�
MLN�LQDQoODUÕQÕQ�GD�DUWWÕ÷Õ�VDSWDQPÕúWÕU�������'L÷HU�ELU�oDOÕúPD�
GD� LVH� IHQ� ELOJLVL� |÷UHWPHQ� DGD\ODUÕ\OD� \DSÕOPÕú�� EHQ]HU�
úHNLOGH� HSLVWHPRORMLN� LQDQoODUÕQ� ]DPDQOD� GH÷LúHELOGL÷LQL�
J|VWHUPLúOHUGLU�������g÷UHQFLOHULQ�HSLVWHPRORMLN�LQDQoODUÕQÕQ�
VÕQÕI�G�]H\LQH�J|UH�IDUN�ROPDPDVÕ��YDU�RODQ�KHGHI�ND]DQÕP�
ODUÕQÕQ� \HQLGHQ� J|]GHQ� JHoLULOPHVLQL� JHUHNWLUPHNWHGLU��
d�QN�� ROPDVÕ� JHUHNHQ�� VÕQÕI� VHYL\HOHUL� DUWWÕNoD� DOÕQDQ�
H÷LWLPLQ�YH��QLYHUVLWH�H÷LWLPLQLQ�NLúLOHUH�NDWWÕ÷Õ�QLWHOLNOHULQ�
ELU�VRQXFX�RODUDN�HSLVWHPRORMLN�LQDQoODUÕQ�GD�DUWPDVÕ�JHUHN�
PHNWHGLU�� $UDúWÕUPDGD�� |÷UHQFLOHULQ� LQWHUQHW� NXOODQÕPÕQD�
LOLúNLQ� |]HOOLNOHULQH� J|UH� LQWHUQHWH� \|QHOLN� HSLVWHPL\RORMLN�
LQDQo�|OoH÷L�SXDQ�RUWDODPDODUÕ�NDUúÕODúWÕUÕOGÕ÷ÕQGD�����\ÕOGÕU�
LQWHUQHW�NXOODQDQ�|÷UHQFLOHULQ�.HVLQOLN�YH�%LOJLQLQ�.D\QD÷Õ��
%LOJLQLQ� <DSÕVÕ� YH� WRSODP� ER\XWWD� SXDQ� RUWDODPDVÕ� GL÷HU�
JUXSODUD� J|UH� GDKD� G�ú�N�� ELOJLQLQ� JHUHNoHOHQGLULOPHVL� DOW�
ER\XWXQGD� GD� GDKD� \�NVHN� ROGX÷X� EHOLUOHQPLú� YH� JUXSODU�
DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN� ROGX÷X� VDSWDQ�
PÕúWÕU� �S��������$\UÕFD�GR÷UX�ELOJL\H�XODúPDN� LoLQ� LQWHUQHWL�
NXOODQPD\Õ�J�YHQOL�EXOPD\DQ�|÷UHQFLOHULQ�.HVLQOLN�YH�%LOJL�
QLQ� .D\QD÷Õ� YH� WRSODP� ER\XWWD� DOGÕNODUÕ� SXDQ� RUWDODPDVÕ�
J�YHQOL�EXODQ�|÷UHQFLOHUH�J|UH�GDKD�G�ú�N�ROGX÷X�EXOXQPXú�
YH�JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUN�ROGX÷X�
VDSWDQPÕúWÕU��S���������7DEOR�9���g÷UHQFLOHULQ����¶���������
LQWHUQHWL� ]DPDQ� JHoLUPHN� LoLQ� NXOODQGÕ÷ÕQÕ� EHOLUWPLúWLU��
LQWHUQHW� NXOODQÕP� DPDFÕQD� J|UH� |OoHN� WRSODP� SXDQÕQD�
EDNÕOGÕ÷ÕQGD�H÷OHQFH�DPDFÕ�LOH�NXOODQDQODUÕQ���������WRSODP�
SXDQODUÕQÕQ���������������GDKD�G�ú�N�ROGX÷X�DQFDN�DUDGDNL�
IDUNÕQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ROPDGÕ÷Õ� WHVSLW� HGLOPLúWLU��
/LWHUDW�UGH� |÷UHQFLOHULQ� LQWHUQHWL� GDKD� oRN� ELOJL\H� HULúPH�
DUDFÕ� RODUDN� NXOODQGÕ÷ÕQÕ� LIDGH� HGHQ� oDOÕúPDODUÕQ� \DQÕ� VÕUD�
����� oDOÕúPD� EXOJXODUÕPÕ]D� SDUDOHO� RODUDN� |÷UHQFLOHULQ�
LQWHUQHWL� GDKD� oRN� VRV\DO� PHG\D� DPDFÕ� LOH� NXOODQGÕ÷ÕQÕ�
EHOLUWHQ�oDOÕúPDODU�GD�PHYFXWWXU�������g÷UHQFLOHULQLQ�LQWHUQH�
WL�E�\�N�RUDQGD�VRV\DO�ELU�H÷OHQFH�ND\QD÷Õ�RODUDN�J|UPHOHUL�
HSLVWHPRORMLN�LQDQoODUÕ��]HULQGH�HWNLOL�ROPDGÕ÷ÕQÕ�G�ú�QG�UH�
ELOLU��

;76=i�>-�l6-:ʈ4-:
$UDúWÕUPD� VRQXFXQGD� |÷UHQFLOHULQ� LQWHUQHWH� \|QHOLN� HSLVWH�
PRORMLN� LQDQoODUÕQGD� \Dú� JUXEX�� VÕQÕI�� LNDPHW� HWWL÷L� \HUGH�
LQWHUQHW� ED÷ODQWÕVÕ� ROPD� GXUXPX�� J�QO�N� LQWHUQHW� NXOODQPD�
V�UHVL��LQWHUQHWL�NXOODQPD�DPDFÕ�YH�LQWHUQHWH�ED÷ODQPD�DUDFÕ�
GH÷LúNHQOHUL� DoÕVÕQGDQ� ELU� IDUNOÕOÕN� J|U�OPH]NHQ�� FLQVL\HW�
DoÕVÕQGDQ�EDNÕOGÕ÷ÕQGD�NDGÕQODUÕQ�HUNHNOHUH�RUDQOD�HSLVWHPR�
ORMLN� LQDQoODUÕQÕQ� GDKD� JHOLúPLú�ROJXQODúPÕú� ROGX÷X�
J|U�OPHNWHGLU�� 6RQXo� RODUDN� KHPúLUHOLN� |÷UHQFLOHULQLQ�
LQWHUQHWH�\|QHOLN�HSLVWHPRORMLN�LQDQoODUÕQÕQ�RUWD�QHW�ROPD\DQ�
G�]H\GH� ROGX÷X� EHOLUOHQPLúWLU�� +HPúLUHOLN� |÷UHQFLOHULQLQ�
E�\�N� ELU� oR÷XQOX÷X� LQWHUQHWL� oHúLWOL� DPDoODUOD� NXOODQPDN�
WDGÕU�� $QFDN�� LQWHUQHW� NXOODQÕPÕQÕQ� |÷UHQFLOHULQ� JHOLúLPLQL�
GHVWHNOH\LFL�ELU�NXOODQÕP�DODQÕQD�\|QOHQGLULOPHVL�JHUHNPHN�
WHGLU�� %XQXQ� LoLQ� GH� KHPúLUHOLN� H÷LWLPLQH� |]J�Q� LQWHUQHWWH�
LoHULNOHU� YH� HWNLQOLNOHU� JHOLúWLULOHELOLU� \D� GD� |÷UHQFLOHULQ�
LQWHUQHWWH�EDúDUÕOÕ�ELU�DUDPD�\DSPD�EHFHULOHULQL�JHOLúWLUPHOHUL�
QL�GHVWHNOH\HFHN�H÷LWLPOHU�G�]HQOHQHELOLU�

(WLN�.XUXO�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
$WDW�UN� hQLYHUVLWHVL� +HPúLUHOLN� )DN�OWHVL� (WLN� .XUXOX�
WDUDIÕQGDQ�RQD\ODQPÕúWÕU��RQD\�WDULKL�������������������

.DWÕOÕPFÕ�2QDPÕ��
7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� +HOVLQNL� 'HNODUD�
V\RQXQD� J|UH� SURVHG�UOHUGHQ� |QFH� \D]ÕOÕ� ELOJLOHQGLULOPLú�
RQDP�DOÕQPÕúWÕU�

<D]DU�.DWNÕODUÕ��
)LNLU�±�1�7���(�.���6�.���7DVDUÕP� ��1�7���(�.���6�.���'HQH�
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ABSTRACT
Objective: 
7KLV�VWXG\�ZDV�FRQGXFWHG�WR�GHWHUPLQH�WKH�HSLVWHPRORJLFDO�EHOLHIV�RI�WKH�QXUVLQJ�VWXGHQWV�DERXW�
WKH�,QWHUQHW�

Methods:
7KH�VWXG\�SRSXODWLRQ�FRQVLVWHG�RI������VWXGHQWV�VWXG\LQJ�DW�
WKH�$WDW�UN�8QLYHUVLW\�)DFXOW\�RI�1XUVLQJ�LQ�WKH�����������
DFDGHPLF� \HDU�� :LWKRXW� VDPSOLQJ� VHOHFWLRQ�� ���� VWXGHQWV��
ZKR�DJUHHG�WR�SDUWLFLSDWH�LQ�WKH�VWXG\��ZHUH�LQFOXGHG�LQ�WKH�
VWXG\�� $� ���LWHP� 3HUVRQDO� ,QIRUPDWLRQ� )RUP� DQG� WKH�
,QWHUQHW�RULHQWHG� (SLVWRPRORJLFDO� %HOLHI� 6FDOH�� WKH�7XUNLVK�
YDOLGLW\� DQG� UHOLDELOLW\� RI� ZKLFK� ZDV� DGDSWHG� E\� .ÕOÕo�
dDNPDN��.DUDR÷ODQ�DQG�<ÕOPD]�DQG�<ÕOPD]���������ZDV�XVHG�
IRU� GDWD� FROOHFWLRQ�(WKLFDO� FRPPLWWHH� DSSURYDO� DQG� SHUPLV�
VLRQ�IURP�WKH�UHODWHG�LQVWLWXWLRQ�ZDV�REWDLQHG�IRU�FRQGXFWLQJ�
WKH�UHVHDUFK��7KH�GDWD�FROOHFWHG�ZHUH�HYDOXDWHG�ZLWK�WKH�KHOS�
RI�VWDWLVWLFDO�SDFNDJH�SURJUDPV�LQ�D�FRPSXWHU�HQYLURQPHQW�

Results: 
7KHUH�ZDV�QR�GLIIHUHQFH�EHWZHHQ�HSLVWHPRORJLFDO�EHOLHIV�RI�
WKH� VWXGHQWV� DQG� DJH�� HGXFDWLRQ� OHYHO�� KDYLQJ� DQ� ,QWHUQHW�
FRQQHFWLRQ� LQ� WKHLU� SODFHV� RI� UHVLGHQFH�� GDLO\� ,QWHUQHW� XVH�
WLPH��WKH�SXUSRVH�RI�XVLQJ�WKH�,QWHUQHW�DQG�PHDQV�RI�FRQQHF�
WLRQ� WR� WKH� ,QWHUQHW�� KRZHYHU�� D� VLJQLILFDQW� GLIIHUHQFH� ZDV�
IRXQG�LQ�WHUPV�RI�VWXGHQWV
�JHQGHU�DQG�UHDVRQV�IRU�FKRRVLQJ�
WKH� GHSDUWPHQW� RI� QXUVLQJ�� � 7KH� &HUWDLQW\� DQG� VRXUFH� RI�
NQRZOHGJH�VXE�VFDOH�VFRUH�DYHUDJH�ZDV��������������MXVWLIL�
FDWLRQ�IRU�NQRZLQJ�VXE�VFDOH�VFRUH�DYHUDJH�ZDV�������������
VWUXFWXUH� RI� NQRZOHGJH� VXE�VFDOH� VFRUH� DYHUDJH� ZDV�
������������ DQG� WKH� WRWDO� VFDOH� VFRUH� DYHUDJH� ZDV�
������������

Conclusion: 
,W� ZDV� IRXQG� WKDW� WKH� HSLVWHPRORJLFDO� EHOLHIV� RI� QXUVLQJ�
VWXGHQWV� WRZDUGV� WKH� ,QWHUQHW� ZHUH� DW� D� PRGHUDWH�XQFOHDU�
OHYHO�
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JHOLúPLú�ROJXQODúPÕú� �VRSKLVWLFDWHG��ROGX÷XQX�J|VWHUPHNWH�
GLU�� ³g÷UHQFLOHULQ� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQo�
|OoH÷LQGHQ����YH�DOWÕ�SXDQ�DOPDVÕ�JHOLúPLú�ROJXQODúPÕú�����
YH�����DUDVÕQGD�DOPDVÕ�RUWD�QHW�ROPD\DQ������YH��VW��DOPDVÕ�
LVH� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQÕQ�
JHOLúPHPLú�ROJXQODúPDPÕú� HSLVWHPRORMLN� LQDQFD� VDKLS�
ROGX÷X� úHNOLQGH� GH÷HUOHQGLULOPHNWHGLU´�� g]J�Q� |OoHNWHNL�
IDNW|UOHU� LoLQ�EXOXQDQ�&URQEDFK�DOID� Lo� WXWDUOÕOÕN�NDWVD\ÕODUÕ�
VÕUDVÕ\OD�� .HVLQOLN� YH� %LOJLQLQ� .D\QD÷Õ� LoLQ� ����� %LOJLQLQ�
*HUHNoHOHQGLULOPHVL� LoLQ� ���� YH� %LOJLQLQ� <DSÕVÕ� LoLQ� ����
ELoLPLQGHGLU��%X�DUDúWÕUPDGD� LVH�&URQEDFK�DOID� Lo� WXWDUOÕOÕN�
NDWVD\ÕODUÕ� VÕUDVÕ\OD��.HVLQOLN�YH�%LOJLQLQ�.D\QD÷Õ� LoLQ� �����
%LOJLQLQ�*HUHNoHOHQGLULOPHVL�LoLQ������%LOJLQLQ�<DSÕVÕ�LoLQ�����
YH�WRSODPGD�����ELoLPLQGHGLU�´

-\QS�3]Z]T�7VIaÜ"�
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�

SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
$WDW�UN� hQLYHUVLWHVL� +HPúLUHOLN� )DN�OWHVL� (WLN� .XUXOX�
WDUDIÕQGDQ�RQD\ODQPÕúWÕU��RQD\�WDULKL�������������������

3I\ÜTÜUKÜ�7VIUÜ"�
7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� +HOVLQNL� 'HNODUD�
V\RQXQD� J|UH� SURVHG�UOHUGHQ� |QFH� \D]ÕOÕ� ELOJLOHQGLULOPLú�
RQDP� DOÕQPÕúWÕU�� $\UÕFD� DUDúWÕUPDGD� NXOODQÕODQ� |OoHN� LoLQ�
øQWHUQHWH� <|QHOLN� (SLVWHPRORMLN� øQDQo� gOoH÷LQLQ� 7�UNoH�
X\DUODPDVÕQÕ�\DSPÕú�RODQ�*L]HP�.DUDR÷ODQ�<ÕOPD]�
GDQ�GD�
H�PDLO�\ROX\OD�L]LQ�DOÕQPÕúWÕU�

>MZQTMZQV�<WXTIVUI[Ü�^M�)VITQbQ"�
9HULOHULQ�WRSODQPDVÕQGD�RQOLQH�DQNHW�\|QWHPL�NXOODQÕOPÕúWÕU��
2OXúWXUXODQ�DQNHW�OLQNL�YH�oDOÕúPD�LOH�LOJLOL�ELOJLOHU�KHPúLUHOLN�
IDN�OWHVL� |÷UHQFL� ELOJL� VLVWHPL� �]HULQGHQ� |÷UHQFLOHULQ� FHS�
WHOHIRQODUÕQD� VPV� RODUDN� J|QGHULOPLúWLU�� øVWDWLVWLN� DQDOL�
]OHULQGH� 6366� ����� LVWDWLVWLN� SDNHW� SURJUDPÕ� NXOODQÕOPÕúWÕU��
7DQÕPOD\ÕFÕ�LVWDWLVWLNOHU�VD\Õ��Q���\�]GH������DULWPHWLN�RUWDOD�
PD�� VWDQGDUW� VDSPD� YH� RUWDQFD� RODUDN� EHOLUWLOPLúWLU�� 6�UHNOL�
GH÷LúNHQOHULQ� QRUPDOOLN� YDUVD\ÕPODUÕQÕ� WHVW� HWPHN� LoLQ� WHN�
|UQHNOHP� .ROPRJRURY� 6PLUQRY� WHVWL�� QRUPDO� GD÷ÕOÕP�
J|VWHUHQ�V�UHNOL�GH÷LúNHQOHUGH�KLSRWH]�WHVWOHUL�LoLQ�ED÷ÕPVÕ]�
|UQHNOHPOHUGH� W� WHVWL� YH� WHN� \|QO�� YDU\DQV� DQDOL]L�� QRUPDO�
GD÷ÕOÕP� J|VWHUPH\HQ� GH÷LúNHQOHUGH� KLSRWH]� WHVWOHUL� LoLQ�
0DQQ�:KLWQH\�8�YH�.UXVNDO�:DOOLV�WHVWOHUL�NXOODQÕOPÕúWÕU�

BULGULAR 
+HPúLUHOLN�|÷UHQFLOHULQLQ�HSLVWHPRORMLN�LQDQoODUÕQÕ�EHOLUOHP�
HN� DPDFÕ� LOH� \DSPÕú� ROGX÷XPX]� oDOÕúPDGD� |÷UHQFLOHULQ�
�����¶L�������\DúODUÕQGD�ROGX÷X�������¶X�NDGÕQ�YH������¶L�
KHPúLUHOLN����6ÕQÕI�|÷UHQFLVLGLU��dDOÕúPD\D�NDWÕODQ�|÷UHQFLOH�
ULQ� ����¶L� KHPúLUHOLN� E|O�P�Q�� VHYGLNOHUL� LoLQ�� �����¶L�
PHFEXUL� QHGHQOHUGHQ� YH� �� ���¶VÕ� LVH� DUNDGDú� WDYVL\HVL� LOH�
VHoWL÷LQL�EHOLUWPLúWLU���7DEOR�,��

7DEOR�,��g÷UHQFLOHULQ�6RV\R�GHPRJUDILN�g]HOOLNOHULQH�*|UH�
��������������'D÷ÕOÕPÕ��Q ����

dDOÕúPD\D� NDWÕODQ� |÷UHQFLOHULQ� �� ����¶VL� LNDPHW� HWWLNOHUL�
\HUGH�LQWHUQHW�ED÷ODQWÕVÕ�ROGX÷XQX��LQWHUQHWH�HQ�oRN���������
PRELO�WHOHIRQODUÕ�LOH�ED÷ODQGÕNODUÕQÕ�������¶��LQWHUQHW�NXOODQ�
PD� V�UHOHULQLQ� HQ� D]� ��� HQ� oRN� �� \ÕO� ROGX÷XQX� YH� J�QO�N�
LQWHUQHW� NXOODQPD� V�UHOHULQLQ� HQ� ID]OD� �������� �� LOH� �� VDDW�
DUDVÕQGD� ROGX÷XQX� EHOLUWPLúOHUGLU�� øQWHUQHWL� J�YHQOL� EXOPD�
GXUXPODUÕQD�EDNÕOGÕ÷ÕQGD������¶VL�J�YHQOL�ROGX÷XQX������¶L�

GH�LQWHUQHWL�]DPDQ�JHoLUPHN�DPDFÕ�LOH�NXOODQGÕNODUÕQÕ�EHOLUW�
PLúOHUGLU��7DEOR�,,���

7DEOR�,,��g÷UHQFLOHULQ�øQWHUQHW�.XOODQÕPÕQD�øOLúNLQ�g]HOOLNOHULQ�'D÷ÕOÕPÕ

g÷UHQFLOHULQ�øQWHUQHWH�<|QHOLN�(SLVWHPL\RORMLN�øQDQo�gOoH÷L�
DOW� ER\XW� SXDQ� RUWDODPDODUÕQD� EDNWÕ÷ÕPÕ]� GD� .HVLQOLN� YH�
%LOJLQLQ� .D\QD÷Õ� DOW� ER\XWXQGDQ� ������������� %LOJLQLQ�
*HUHNoHOHQGLULOPHVL� DOW� ER\XWXQGDQ� ������������ %LOJLQLQ�
<DSÕVÕ�DOW�ER\XWXQGDQ������������YH�|OoHN�WRSODP�SXDQÕQGD�
GD�������������DOGÕNODUÕ�J|U�OPHNWHGLU��7DEOR�,,,���

7DEOR�,,,��g÷UHQFLOHULQ�øQWHUQHWH�<|QHOLN�(SLVWHPRORMLN�øQDQo�gOoH÷L
�����������������$OW�%R\XW�3XDQ�2UWDODPDODUÕ

g÷UHQFLOHULQ� WDQÕWÕFÕ� |]HOOLNOHULQH� J|UH� LQWHUQHWH� \|QHOLN�
HSLVWHPL\RORMLN� LQDQo� |OoH÷L� SXDQ� RUWDODPDODUÕQÕ�
NDUúÕODúWÕUGÕ÷ÕPÕ]GD�\Dú�JUXSODUÕQD�YH�RNXGXNODUÕ�VÕQÕID�J|UH�
DOW� ER\XWODUGD� YH� |OoHN� WRSODP� SXDQ� DUDVÕQGD� KHUKDQJL� ELU�
DQODPOÕOÕN�\RNWXU���&LQVL\HW�GH÷LúNHQLQH�EDNWÕ÷ÕPÕ]GD�NDGÕQ�
ODUÕQ�|OoHN�WRSODP�SXDQÕQÕQ��������������HUNHNOHULQ�WRSODP�
SXDQÕQÕQ� ����������� ROGX÷X� YH� DUDGDNL� IDUNÕQ� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�ROGX÷X�EHOLUOHQPLúWLU��g÷UHQFLOHULQ�KHPúLUHOLN�
E|O�P�Q�� VHoPH� QHGHQOHULQH� J|UH� |OoHN� SXDQODUÕQD�
EDNWÕ÷ÕPÕ]� GD� %LOJLQLQ� *HUHNoHOHQGLULOPHVL� DOW� ER\XWXQGD�
PHVOH÷L�VHYGL÷L�LoLQ�VHoHQOHULQ�SXDQ�RUWDODPDVÕ���������������
PHVOH÷L� PHFEXUL� QHGHQOHUGHQ� VHoHQOHUGHQ� ��������������
DUNDGDú� WDYVL\HVL� LOH� VHoHQOHUGHQ� �������������� YH� GL÷HU�
VHEHSOHUOH� VHoHQOHUGHQ� ������������� GDKD� G�ú�N� ROGX÷X� YH�
DUDGDNL� IDUNÕQ� LVH� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ROGX÷X�EXOXQ�
PXúWXU��7DEOR�,9���

7DEOR�,9��g÷UHQFLOHULQ�7DQÕWÕFÕ�g]HOOLNOHULQH�*|UH�øQWHUQHWH�<|QHOLN�����
�����������������(SLVWHPRORMLN�øQDQo�gOoH÷L�3XDQ�2UWDODPDODUÕQÕQ�.DUúÕODúWÕUÕOPDVÕ

g÷UHQFLOHULQ� LNDPHW� HGLOHQ� \HULQ� LQWHUQHW� ED÷ODQWÕVÕ� ROPD�
GXUXPX�� J�QO�N� LQWHUQHW� NXOODQPD� V�UHVL�� LQWHUQHW� NXOODQÕP�
DPDFÕ� YH� LQWHUQHWH� ED÷ODQPDN� LoLQ� NXOODQGÕNODUÕ� FLKD]ODU�
|÷UHQFLOHULQ�HSLVWHPRORMLN�LQDQoODUÕ�YH�DOW�ER\XWODUÕ�DUDVÕQGD�
DQODPOÕ� ELU� IDUNOÕOÕN� \DUDWPDGÕ÷Õ� EHOLUOHQPLúWLU�� $QFDN�
LQWHUQHWL�NXOODQPD�V�UHOHULQH�EDNÕOGÕ÷ÕQGD�W�P�DOW�ER\XWODUGD�
YH� WRSODP� SXDQODUÕ� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕOÕN�
YDUGÕU�� g÷UHQFLOHULQ� LQWHUQHWL� J�YHQOL� EXOPD� GXUXPODUÕ�
LQFHOHQGL÷LQGH�LVH�.HVLQOLN�YH�%LOJLQLQ�.D\QD÷Õ�DOW�ER\XWX�LOH�
|OoHN� WRSODP� SXDQÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN�
ROGX÷X�VDSWDQPÕúWÕU��7DEOR�9����

7DEOR�9��g÷UHQFLOHULQ�øQWHUQHW�.XOODQÕPÕQD�øOLúNLQ�g]HOOLNOHULQH�*|UH��
����������������øQWHUQHWH�<|QHOLN�(SLVWHPRORMLN�øQDQo�gOoH÷L�
�����������������3XDQ�2UWDODPDODUÕQÕQ�.DUúÕODúWÕUÕOPDVÕ

<):<1̪5) 
%DNÕP� NDOLWHVLQLQ� DUWÕUÕOPDVÕ�� PDOL\HWLQLQ� G�ú�U�OPHVL� YH�
KDVWD�PHUNH]OL� EDNÕPÕQ� JHOLúWLULOPHVL�� KHPúLUHOHULQ�PHVOHNL�
ELOJL� YH� EHFHULOHULQL� DUWWÕUPDN� DPDFÕ\OD� ELOJL� YH� LOHWLúLP�
WHNQRORMLVLQGHQ� ID\GDODQPDODUÕ� LOH� P�PN�QG�U� ������
+HPúLUHOLN�|÷UHQFLOHULQLQ�HSLVWHPRORML�LQDQoODUÕQÕ�EHOLUOHPHN�
DPDFÕ� LOH� \DSWÕ÷ÕPÕ]� EX� DUDúWÕUPDGD� NDWÕOÕPFÕODUÕQ� WDQÕWÕFÕ�
|]HOOLNOHUL� LQFHOHQGL÷LQGH�� oR÷XQOX÷XQXQ� NDGÕQ� ��������
ROGX÷X� YH� �����¶�Q�Q� KHPúLUHOLN� E|O�P�Q�� VHYGL÷L� LoLQ�
VHoWL÷L� YH� �����¶LQLQ� ������ \Dú� DUDVÕQGD� ROGX÷X� EHOLUOHQ�
PLúWLU� �7DEOR� ,��� <DSÕODQ� oDOÕúPDODUGD� GD� LQWHUQHW�
NXOODQÕFÕODUÕQÕQ� E�\�N� oR÷XQOX÷XQXQ� |]HOOLNOH� ������ \Dú�
DUDOÕ÷ÕQGDNL�JHQo�\HWLúNLQOHUGHQ�ROXúWX÷X�J|U�OPHNWHGLU�������
7�UNL\H� øVWDWLVWLN� .XUXPX� ����� \ÕOÕ� YHULOHUL� GH� EHQ]HU�
úHNLOGH���ONHPL]GH�LQWHUQHW�NXOODQDQODUÕQ������¶VLQLQ�������
\Dú� JUXEXQGD� ROGX÷XQX� EHOLUWPLúWLU� ������ %X� DoÕGDQ� GH÷HU�
OHQGLULOGL÷LQGH� oDOÕúPDPÕ]GD� \HU� DODQ� |÷UHQFL� JUXEXQXQ�
\DúDPÕQGD�LQWHUQHW�|QHPOL�ELU�URO�R\QDPDNWDGÕU��$UDúWÕUPDGD�
|÷UHQFLOHULQ� LQWHUQHW� NXOODQÕPÕQD� LOLúNLQ� |]HOOLNOHULQLQ�
GD÷ÕOÕPÕ� LQFHOHQGL÷LQGH�� �����¶VLQLQ� LNDPHW� HGLOHQ� \HULQ�
LQWHUQHW� ED÷ODQWÕVÕ� EXOXQPDNWD�������¶�� ���� \ÕOGÕU� LQWHUQHW�
NXOODQPDNWD�� �����¶�� J�QGH� ���� VDDW� DUDVÕQGD� LQWHUQHW�
NXOODQPDNWD�������¶VL� GR÷UX� ELOJL\H� XODúPDN� LoLQ� LQWHUQHWL�
J�YHQOL� EXOPDNWDGÕU�� g÷UHQFLOHULQ� ���¶�� LQWHUQHWL� ]DPDQ�
JHoLUPH�DPDFÕ\OD�NXOODQÕUNHQ�������¶VL�PRELO�WHOHIRQ�NXOOD�
QDUDN�LQWHUQHW�XODúÕPÕQÕ�VD÷ODPDNWDGÕU��7DEOR�,,���%X�GXUXP��
�QLYHUVLWH� |÷UHQFLOHULQLQ� E�\�N� oR÷XQOX÷XQXQ� WHNQRORML�
NXOODQÕPÕQD�\DWNÕQ�<�YH�=�NXúD÷Õ�ROGX÷X�LQWHUQHW�YH�VRV\DO�
PHG\DQÕQ�|QHPOL�ELU�LOHWLúLP�DUDFÕ�RODUDN�NDEXO�HGLOGL÷L�J|]�
|Q�QH� DOÕQGÕ÷ÕQGD� úDúÕUWÕFÕ� GH÷LOGLU�� (SLVWHPRORMLN� LQDQo�
|OoH÷LQGH�ELUH\LQ�G�ú�N�SXDQ�DOPDVÕ�|÷UHQPH�NDELOL\HWLQLQ�
DUWDELOHFH÷LQH�� ELOJL\L� ROXúWXUDUDN� ELOJL� �UHWHELOHFH÷LQH��
|÷UHQPHQLQ� oDEDODU� VRQXFX� ROXúDFD÷ÕQD� YH� JHUoHNOHULQ�
]DPDQ� LoLQGH� GH÷LúHELOHFH÷LQH� RODQ� LQDQFÕQÕ� LIDGH� HGHU��
<�NVHN� SXDQ� DOPDVÕ� LVH� |÷UHQPH� NDELOL\HWLQLQ� JHQHWLN�
ROGX÷XQD�� ]HNL� ELUH\OHULQ� oDED� J|VWHUPHGHQ� GDKD� oDEXN�
|÷UHQGLNOHULQH��GL÷HUOHULQLQ�LVH�VÕQÕUOÕ�|÷UHQPH�\HWHQHNOHULQ�
GHQ�GROD\Õ�]RU�SUREOHPOHUL�QH�NDGDU�X÷UDúVDODU�GD�o|]HPH\H�
FHNOHULQH�� E|\OH� NLúLOHU� LoLQ� oDEDQÕQ� |÷UHQPH� LOH� VRQXoODQ�
PD\DFD÷ÕQD��JHUoHNOHULQ�NHVLQ�YH�GH÷LúPH]OL÷LQH�RODQ�LQDQFÕ�
LIDGH�HGHU�������$UDúWÕUPDGD��|÷UHQFLOHULQ�øQWHUQHWH�<|QHOLN�
(SLVWHPL\RORMLN�øQDQo�gOoH÷L�SXDQ�RUWDODPDODUÕQÕQ�GD÷ÕOÕPÕ�
LQFHOHQGL÷LQGH��NDWÕOÕPFÕODUÕQ�øQWHUQHWH�<|QHOLN�(SLVWHPL\R�
ORMLN� øQDQo� gOoH÷LQGHQ� DOGÕ÷Õ� RUWDODPD� SXDQ� RUWDODPDVÕ�
������������RODUDN�EXOXQPXúWXU��$\UÕFD��|÷UHQFLOHULQ�.HVLQ�
OLN�YH�%LOJLQLQ�.D\QD÷Õ�DOW�ER\XWXQGDQ��������������%LOJLQLQ�
*HUHNoHOHQGLULOPHVL� DOW� ER\XWXQGDQ� ������������ ELOJLQLQ�
\DSÕVÕ� DOW� ER\XWXQGDQ� ����������� SXDQÕ� DOPÕúODUGÕU� �7DEOR�
,,,��� gOoH÷LQ� SXDQ� DUDOÕNODUÕ� GLNNDWH� DOÕQGÕ÷ÕQGD� KHPúLUHOLN�
|÷UHQFLOHULQLQ� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQÕQ�
RUWD�G�]H\GH�\DQL�QHW�ROPDGÕ÷Õ�V|\OHQHELOLU��gOoH÷LQ�KHU�ELU�
DOW� ER\XWXQGDQ� DOÕQDQ� \�NVHN� SXDQ�� ELUH\LQ� R� DOW� ER\XWD�
LOLúNLQ� JHOLúPHPLú�ROJXQODúPDPÕú� HSLVWHPRORMLN� LQDQoODUD�
VDKLS�ROGX÷XQX��G�ú�N�SXDQ�LVH�JHOLúPLú�ROJXQODúPÕú�HSLVWH�
PRORMLN� LQDQoODUD� VDKLS� ROGX÷XQX� J|VWHUPHNWHGLU� ����� %X�
ELOJL\H�GD\DQDUDN��|÷UHQFL�KHPúLUHOHULQ�NHVLQOLN�YH�ELOJLQLQ�
ND\QD÷Õ�YH�ELOJLQLQ�\DSÕVÕ�LQDQoODUÕQÕQ�RUWD�G�]H\GH�ROGX÷X��
ELOJLQLQ� JHUHNoHOHQGLULOPHVL� LQDQoODUÕQÕQ� LVH� RUWD� G�]H\LQ�

�]HULQGH�ROGX÷X�J|U�OPHNWHGLU��<DQL��|÷UHQFL�KHPúLUHOHULQ�HQ�
JHOLúPLú� LQDQoODUÕQÕQ� ELOJLQLQ� JHUHNoHOHQGLULOPHVL� ROGX÷X�
DQODúÕOPDNWDGÕU�� dDOÕúPD� EXOJXODUÕPÕ]D� EHQ]HU� úHNLOGH�
.DUDR÷ODQ�<ÕOPD]�YH�.ÕOÕo�dDNPDN��������WDUDIÕQGDQ�|÷UHW�
PHQ� DGD\ODUÕQÕQ� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQÕ�
EHOLUOHPH\H� \|QHOLN� DUDúWÕUPDGD� GD� |÷UHWPHQ� DGD\ODUÕQÕQ�
LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQÕQ� RUWD� \DQL� QHW�
ROPD\DQ� G�]H\GH� ROGX÷X� EHOLUOHQPLúWLU� ������ $UDúWÕUPDGD�
|÷UHQFLOHULQ� HSLVWHPRORMLN� LQDQoODUÕQÕQ� \Dú� JUXSODUÕQD� J|UH�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUNOÕOÕN�J|VWHUPHGL÷L�VDSWDQ�
PÕúWÕU�� <DSÕODQ� oDOÕúPDODUGD� \Dú� JUXSODUÕ� LOH� HSLVWHPRORMLN�
LQDQoODUÕ� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUNOÕOÕN�
ROGX÷X�YH�\Dú�DUWWÕNoD�NDWÕOÕPFÕODUÕQ�GDKD�JHOLúPLú�HSLVWHPR�
ORMLN� LQDQFD� VDKLS� ROGXNODUÕ� ELOGLULOPLúWLU�� $QFDN� GL÷HU�
oDOÕúPDODUGDNL� VRQXoODU� LOH� oDOÕúPDPÕ]� EHQ]HUOLN� J|VWHUPH�
PHNWHGLU�� %XQXQ� QHGHQLQLQ� LVH�� oDOÕúPD� JUXEXQXQ� IDUNOÕOÕN�
J|VWHUPHVL� RODELOLU� ������ $UDúWÕUPDGD� |÷UHQFLOHULQ� WDQÕWÕFÕ�
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ABSTRACT
Objective: 
7KLV�VWXG\�ZDV�FRQGXFWHG�WR�GHWHUPLQH�WKH�HSLVWHPRORJLFDO�EHOLHIV�RI�WKH�QXUVLQJ�VWXGHQWV�DERXW�
WKH�,QWHUQHW�

Methods:
7KH�VWXG\�SRSXODWLRQ�FRQVLVWHG�RI������VWXGHQWV�VWXG\LQJ�DW�
WKH�$WDW�UN�8QLYHUVLW\�)DFXOW\�RI�1XUVLQJ�LQ�WKH�����������
DFDGHPLF� \HDU�� :LWKRXW� VDPSOLQJ� VHOHFWLRQ�� ���� VWXGHQWV��
ZKR�DJUHHG�WR�SDUWLFLSDWH�LQ�WKH�VWXG\��ZHUH�LQFOXGHG�LQ�WKH�
VWXG\�� $� ���LWHP� 3HUVRQDO� ,QIRUPDWLRQ� )RUP� DQG� WKH�
,QWHUQHW�RULHQWHG� (SLVWRPRORJLFDO� %HOLHI� 6FDOH�� WKH�7XUNLVK�
YDOLGLW\� DQG� UHOLDELOLW\� RI� ZKLFK� ZDV� DGDSWHG� E\� .ÕOÕo�
dDNPDN��.DUDR÷ODQ�DQG�<ÕOPD]�DQG�<ÕOPD]���������ZDV�XVHG�
IRU� GDWD� FROOHFWLRQ�(WKLFDO� FRPPLWWHH� DSSURYDO� DQG� SHUPLV�
VLRQ�IURP�WKH�UHODWHG�LQVWLWXWLRQ�ZDV�REWDLQHG�IRU�FRQGXFWLQJ�
WKH�UHVHDUFK��7KH�GDWD�FROOHFWHG�ZHUH�HYDOXDWHG�ZLWK�WKH�KHOS�
RI�VWDWLVWLFDO�SDFNDJH�SURJUDPV�LQ�D�FRPSXWHU�HQYLURQPHQW�

Results: 
7KHUH�ZDV�QR�GLIIHUHQFH�EHWZHHQ�HSLVWHPRORJLFDO�EHOLHIV�RI�
WKH� VWXGHQWV� DQG� DJH�� HGXFDWLRQ� OHYHO�� KDYLQJ� DQ� ,QWHUQHW�
FRQQHFWLRQ� LQ� WKHLU� SODFHV� RI� UHVLGHQFH�� GDLO\� ,QWHUQHW� XVH�
WLPH��WKH�SXUSRVH�RI�XVLQJ�WKH�,QWHUQHW�DQG�PHDQV�RI�FRQQHF�
WLRQ� WR� WKH� ,QWHUQHW�� KRZHYHU�� D� VLJQLILFDQW� GLIIHUHQFH� ZDV�
IRXQG�LQ�WHUPV�RI�VWXGHQWV
�JHQGHU�DQG�UHDVRQV�IRU�FKRRVLQJ�
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%LOJLQLQ� .D\QD÷Õ� DOW� ER\XWXQGDQ� ������������� %LOJLQLQ�
*HUHNoHOHQGLULOPHVL� DOW� ER\XWXQGDQ� ������������ %LOJLQLQ�
<DSÕVÕ�DOW�ER\XWXQGDQ������������YH�|OoHN�WRSODP�SXDQÕQGD�
GD�������������DOGÕNODUÕ�J|U�OPHNWHGLU��7DEOR�,,,���

7DEOR�,,,��g÷UHQFLOHULQ�øQWHUQHWH�<|QHOLN�(SLVWHPRORMLN�øQDQo�gOoH÷L
�����������������$OW�%R\XW�3XDQ�2UWDODPDODUÕ

g÷UHQFLOHULQ� WDQÕWÕFÕ� |]HOOLNOHULQH� J|UH� LQWHUQHWH� \|QHOLN�
HSLVWHPL\RORMLN� LQDQo� |OoH÷L� SXDQ� RUWDODPDODUÕQÕ�
NDUúÕODúWÕUGÕ÷ÕPÕ]GD�\Dú�JUXSODUÕQD�YH�RNXGXNODUÕ�VÕQÕID�J|UH�
DOW� ER\XWODUGD� YH� |OoHN� WRSODP� SXDQ� DUDVÕQGD� KHUKDQJL� ELU�
DQODPOÕOÕN�\RNWXU���&LQVL\HW�GH÷LúNHQLQH�EDNWÕ÷ÕPÕ]GD�NDGÕQ�
ODUÕQ�|OoHN�WRSODP�SXDQÕQÕQ��������������HUNHNOHULQ�WRSODP�
SXDQÕQÕQ� ����������� ROGX÷X� YH� DUDGDNL� IDUNÕQ� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�ROGX÷X�EHOLUOHQPLúWLU��g÷UHQFLOHULQ�KHPúLUHOLN�
E|O�P�Q�� VHoPH� QHGHQOHULQH� J|UH� |OoHN� SXDQODUÕQD�
EDNWÕ÷ÕPÕ]� GD� %LOJLQLQ� *HUHNoHOHQGLULOPHVL� DOW� ER\XWXQGD�
PHVOH÷L�VHYGL÷L�LoLQ�VHoHQOHULQ�SXDQ�RUWDODPDVÕ���������������
PHVOH÷L� PHFEXUL� QHGHQOHUGHQ� VHoHQOHUGHQ� ��������������
DUNDGDú� WDYVL\HVL� LOH� VHoHQOHUGHQ� �������������� YH� GL÷HU�
VHEHSOHUOH� VHoHQOHUGHQ� ������������� GDKD� G�ú�N� ROGX÷X� YH�
DUDGDNL� IDUNÕQ� LVH� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ROGX÷X�EXOXQ�
PXúWXU��7DEOR�,9���

7DEOR�,9��g÷UHQFLOHULQ�7DQÕWÕFÕ�g]HOOLNOHULQH�*|UH�øQWHUQHWH�<|QHOLN�����
�����������������(SLVWHPRORMLN�øQDQo�gOoH÷L�3XDQ�2UWDODPDODUÕQÕQ�.DUúÕODúWÕUÕOPDVÕ

g÷UHQFLOHULQ� LNDPHW� HGLOHQ� \HULQ� LQWHUQHW� ED÷ODQWÕVÕ� ROPD�
GXUXPX�� J�QO�N� LQWHUQHW� NXOODQPD� V�UHVL�� LQWHUQHW� NXOODQÕP�
DPDFÕ� YH� LQWHUQHWH� ED÷ODQPDN� LoLQ� NXOODQGÕNODUÕ� FLKD]ODU�
|÷UHQFLOHULQ�HSLVWHPRORMLN�LQDQoODUÕ�YH�DOW�ER\XWODUÕ�DUDVÕQGD�
DQODPOÕ� ELU� IDUNOÕOÕN� \DUDWPDGÕ÷Õ� EHOLUOHQPLúWLU�� $QFDN�
LQWHUQHWL�NXOODQPD�V�UHOHULQH�EDNÕOGÕ÷ÕQGD�W�P�DOW�ER\XWODUGD�
YH� WRSODP� SXDQODUÕ� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕOÕN�
YDUGÕU�� g÷UHQFLOHULQ� LQWHUQHWL� J�YHQOL� EXOPD� GXUXPODUÕ�
LQFHOHQGL÷LQGH�LVH�.HVLQOLN�YH�%LOJLQLQ�.D\QD÷Õ�DOW�ER\XWX�LOH�
|OoHN� WRSODP� SXDQÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN�
ROGX÷X�VDSWDQPÕúWÕU��7DEOR�9����

7DEOR�9��g÷UHQFLOHULQ�øQWHUQHW�.XOODQÕPÕQD�øOLúNLQ�g]HOOLNOHULQH�*|UH��
����������������øQWHUQHWH�<|QHOLN�(SLVWHPRORMLN�øQDQo�gOoH÷L�
�����������������3XDQ�2UWDODPDODUÕQÕQ�.DUúÕODúWÕUÕOPDVÕ

<):<1̪5) 
%DNÕP� NDOLWHVLQLQ� DUWÕUÕOPDVÕ�� PDOL\HWLQLQ� G�ú�U�OPHVL� YH�
KDVWD�PHUNH]OL� EDNÕPÕQ� JHOLúWLULOPHVL�� KHPúLUHOHULQ�PHVOHNL�
ELOJL� YH� EHFHULOHULQL� DUWWÕUPDN� DPDFÕ\OD� ELOJL� YH� LOHWLúLP�
WHNQRORMLVLQGHQ� ID\GDODQPDODUÕ� LOH� P�PN�QG�U� ������
+HPúLUHOLN�|÷UHQFLOHULQLQ�HSLVWHPRORML�LQDQoODUÕQÕ�EHOLUOHPHN�
DPDFÕ� LOH� \DSWÕ÷ÕPÕ]� EX� DUDúWÕUPDGD� NDWÕOÕPFÕODUÕQ� WDQÕWÕFÕ�
|]HOOLNOHUL� LQFHOHQGL÷LQGH�� oR÷XQOX÷XQXQ� NDGÕQ� ��������
ROGX÷X� YH� �����¶�Q�Q� KHPúLUHOLN� E|O�P�Q�� VHYGL÷L� LoLQ�
VHoWL÷L� YH� �����¶LQLQ� ������ \Dú� DUDVÕQGD� ROGX÷X� EHOLUOHQ�
PLúWLU� �7DEOR� ,��� <DSÕODQ� oDOÕúPDODUGD� GD� LQWHUQHW�
NXOODQÕFÕODUÕQÕQ� E�\�N� oR÷XQOX÷XQXQ� |]HOOLNOH� ������ \Dú�
DUDOÕ÷ÕQGDNL�JHQo�\HWLúNLQOHUGHQ�ROXúWX÷X�J|U�OPHNWHGLU�������
7�UNL\H� øVWDWLVWLN� .XUXPX� ����� \ÕOÕ� YHULOHUL� GH� EHQ]HU�
úHNLOGH���ONHPL]GH�LQWHUQHW�NXOODQDQODUÕQ������¶VLQLQ�������
\Dú� JUXEXQGD� ROGX÷XQX� EHOLUWPLúWLU� ������ %X� DoÕGDQ� GH÷HU�
OHQGLULOGL÷LQGH� oDOÕúPDPÕ]GD� \HU� DODQ� |÷UHQFL� JUXEXQXQ�
\DúDPÕQGD�LQWHUQHW�|QHPOL�ELU�URO�R\QDPDNWDGÕU��$UDúWÕUPDGD�
|÷UHQFLOHULQ� LQWHUQHW� NXOODQÕPÕQD� LOLúNLQ� |]HOOLNOHULQLQ�
GD÷ÕOÕPÕ� LQFHOHQGL÷LQGH�� �����¶VLQLQ� LNDPHW� HGLOHQ� \HULQ�
LQWHUQHW� ED÷ODQWÕVÕ� EXOXQPDNWD�������¶�� ���� \ÕOGÕU� LQWHUQHW�
NXOODQPDNWD�� �����¶�� J�QGH� ���� VDDW� DUDVÕQGD� LQWHUQHW�
NXOODQPDNWD�������¶VL� GR÷UX� ELOJL\H� XODúPDN� LoLQ� LQWHUQHWL�
J�YHQOL� EXOPDNWDGÕU�� g÷UHQFLOHULQ� ���¶�� LQWHUQHWL� ]DPDQ�
JHoLUPH�DPDFÕ\OD�NXOODQÕUNHQ�������¶VL�PRELO�WHOHIRQ�NXOOD�
QDUDN�LQWHUQHW�XODúÕPÕQÕ�VD÷ODPDNWDGÕU��7DEOR�,,���%X�GXUXP��
�QLYHUVLWH� |÷UHQFLOHULQLQ� E�\�N� oR÷XQOX÷XQXQ� WHNQRORML�
NXOODQÕPÕQD�\DWNÕQ�<�YH�=�NXúD÷Õ�ROGX÷X�LQWHUQHW�YH�VRV\DO�
PHG\DQÕQ�|QHPOL�ELU�LOHWLúLP�DUDFÕ�RODUDN�NDEXO�HGLOGL÷L�J|]�
|Q�QH� DOÕQGÕ÷ÕQGD� úDúÕUWÕFÕ� GH÷LOGLU�� (SLVWHPRORMLN� LQDQo�
|OoH÷LQGH�ELUH\LQ�G�ú�N�SXDQ�DOPDVÕ�|÷UHQPH�NDELOL\HWLQLQ�
DUWDELOHFH÷LQH�� ELOJL\L� ROXúWXUDUDN� ELOJL� �UHWHELOHFH÷LQH��
|÷UHQPHQLQ� oDEDODU� VRQXFX� ROXúDFD÷ÕQD� YH� JHUoHNOHULQ�
]DPDQ� LoLQGH� GH÷LúHELOHFH÷LQH� RODQ� LQDQFÕQÕ� LIDGH� HGHU��
<�NVHN� SXDQ� DOPDVÕ� LVH� |÷UHQPH� NDELOL\HWLQLQ� JHQHWLN�
ROGX÷XQD�� ]HNL� ELUH\OHULQ� oDED� J|VWHUPHGHQ� GDKD� oDEXN�
|÷UHQGLNOHULQH��GL÷HUOHULQLQ�LVH�VÕQÕUOÕ�|÷UHQPH�\HWHQHNOHULQ�
GHQ�GROD\Õ�]RU�SUREOHPOHUL�QH�NDGDU�X÷UDúVDODU�GD�o|]HPH\H�
FHNOHULQH�� E|\OH� NLúLOHU� LoLQ� oDEDQÕQ� |÷UHQPH� LOH� VRQXoODQ�
PD\DFD÷ÕQD��JHUoHNOHULQ�NHVLQ�YH�GH÷LúPH]OL÷LQH�RODQ�LQDQFÕ�
LIDGH�HGHU�������$UDúWÕUPDGD��|÷UHQFLOHULQ�øQWHUQHWH�<|QHOLN�
(SLVWHPL\RORMLN�øQDQo�gOoH÷L�SXDQ�RUWDODPDODUÕQÕQ�GD÷ÕOÕPÕ�
LQFHOHQGL÷LQGH��NDWÕOÕPFÕODUÕQ�øQWHUQHWH�<|QHOLN�(SLVWHPL\R�
ORMLN� øQDQo� gOoH÷LQGHQ� DOGÕ÷Õ� RUWDODPD� SXDQ� RUWDODPDVÕ�
������������RODUDN�EXOXQPXúWXU��$\UÕFD��|÷UHQFLOHULQ�.HVLQ�
OLN�YH�%LOJLQLQ�.D\QD÷Õ�DOW�ER\XWXQGDQ��������������%LOJLQLQ�
*HUHNoHOHQGLULOPHVL� DOW� ER\XWXQGDQ� ������������ ELOJLQLQ�
\DSÕVÕ� DOW� ER\XWXQGDQ� ����������� SXDQÕ� DOPÕúODUGÕU� �7DEOR�
,,,��� gOoH÷LQ� SXDQ� DUDOÕNODUÕ� GLNNDWH� DOÕQGÕ÷ÕQGD� KHPúLUHOLN�
|÷UHQFLOHULQLQ� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQÕQ�
RUWD�G�]H\GH�\DQL�QHW�ROPDGÕ÷Õ�V|\OHQHELOLU��gOoH÷LQ�KHU�ELU�
DOW� ER\XWXQGDQ� DOÕQDQ� \�NVHN� SXDQ�� ELUH\LQ� R� DOW� ER\XWD�
LOLúNLQ� JHOLúPHPLú�ROJXQODúPDPÕú� HSLVWHPRORMLN� LQDQoODUD�
VDKLS�ROGX÷XQX��G�ú�N�SXDQ�LVH�JHOLúPLú�ROJXQODúPÕú�HSLVWH�
PRORMLN� LQDQoODUD� VDKLS� ROGX÷XQX� J|VWHUPHNWHGLU� ����� %X�
ELOJL\H�GD\DQDUDN��|÷UHQFL�KHPúLUHOHULQ�NHVLQOLN�YH�ELOJLQLQ�
ND\QD÷Õ�YH�ELOJLQLQ�\DSÕVÕ�LQDQoODUÕQÕQ�RUWD�G�]H\GH�ROGX÷X��
ELOJLQLQ� JHUHNoHOHQGLULOPHVL� LQDQoODUÕQÕQ� LVH� RUWD� G�]H\LQ�

�]HULQGH�ROGX÷X�J|U�OPHNWHGLU��<DQL��|÷UHQFL�KHPúLUHOHULQ�HQ�
JHOLúPLú� LQDQoODUÕQÕQ� ELOJLQLQ� JHUHNoHOHQGLULOPHVL� ROGX÷X�
DQODúÕOPDNWDGÕU�� dDOÕúPD� EXOJXODUÕPÕ]D� EHQ]HU� úHNLOGH�
.DUDR÷ODQ�<ÕOPD]�YH�.ÕOÕo�dDNPDN��������WDUDIÕQGDQ�|÷UHW�
PHQ� DGD\ODUÕQÕQ� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQÕ�
EHOLUOHPH\H� \|QHOLN� DUDúWÕUPDGD� GD� |÷UHWPHQ� DGD\ODUÕQÕQ�
LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQÕQ� RUWD� \DQL� QHW�
ROPD\DQ� G�]H\GH� ROGX÷X� EHOLUOHQPLúWLU� ������ $UDúWÕUPDGD�
|÷UHQFLOHULQ� HSLVWHPRORMLN� LQDQoODUÕQÕQ� \Dú� JUXSODUÕQD� J|UH�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUNOÕOÕN�J|VWHUPHGL÷L�VDSWDQ�
PÕúWÕU�� <DSÕODQ� oDOÕúPDODUGD� \Dú� JUXSODUÕ� LOH� HSLVWHPRORMLN�
LQDQoODUÕ� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUNOÕOÕN�
ROGX÷X�YH�\Dú�DUWWÕNoD�NDWÕOÕPFÕODUÕQ�GDKD�JHOLúPLú�HSLVWHPR�
ORMLN� LQDQFD� VDKLS� ROGXNODUÕ� ELOGLULOPLúWLU�� $QFDN� GL÷HU�
oDOÕúPDODUGDNL� VRQXoODU� LOH� oDOÕúPDPÕ]� EHQ]HUOLN� J|VWHUPH�
PHNWHGLU�� %XQXQ� QHGHQLQLQ� LVH�� oDOÕúPD� JUXEXQXQ� IDUNOÕOÕN�
J|VWHUPHVL� RODELOLU� ������ $UDúWÕUPDGD� |÷UHQFLOHULQ� WDQÕWÕFÕ�
|]HOOLNOHULQH� J|UH� LQWHUQHWH� \|QHOLN� HSLVWHPL\RORMLN� LQDQo�
|OoH÷L� SXDQ� RUWDODPDODUÕ� NDUúÕODúWÕUÕOGÕ÷ÕQGD�� NDGÕQODUÕQ�
øQWHUQHWH�<|QHOLN�(SLVWHPL\RORMLN�øQDQo�gOoH÷L�WRSODP�SXDQ�
RUWDODPDVÕ�HUNHNOHUH�J|UH�GDKD�G�ú�N�ROGX÷X�EHOLUOHQPLú�YH�
JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN� ROGX÷X�
VDSWDQPÕúWÕU��gOoHNWHQ�G�ú�N�SXDQ�DOÕQPDVÕ�LQWHUQHWH�\|QHOLN�
HSLVWHPRORMLN�LQDQoODUÕQÕQ�JHOLúPLú�ROGX÷XQX�J|VWHUPHNWHGLU��
%LoHU�YH�DUN��EHQ]HU�úHNLOGH�|÷UHWPHQ�DGD\ODUÕ\OD�ELU�oDOÕúPD�
\DSPÕú�YH�VRQXo�RODUDN�NDGÕQ�|÷UHWPHQ�DGD\ODUÕQÕQ�HSLVWHPL�
\RORMLN�LQDQoODUÕQÕQ�GDKD�ROXPOX�\|QGH�ROGX÷X�EHOLUOHPLúWLU�
������<DSÕODQ�ELU�oDOÕúPDGD�GD�NDGÕQ�|÷UHQFLOHU��HUNHN�|÷UHQ�
FLOHUH� J|UH� |÷UHQPHQLQ� \HWHQHNWHQ� oRN� J|VWHULOHQ� oDED\D�
ED÷OÕ�ROGX÷XQD�LQDQPDNWDGÕUODU�YH�EXOJX�HOGH�HGLOHQ�DUDúWÕU�
PD�EXOJXODUÕ\OD�EHQ]HUOLN�J|VWHUPHNWHGLU�������.DGÕQ�|÷UHQ�
FLOHULQ� HUNHN� |÷UHQFLOHUH� J|UH� GDKD� JHOLúPLú� HSLVWHPRORMLN�
LQDQoODUD� VDKLS� ROGX÷XQX� V|\OHPHNWHGLU�� 'HU\DNXOX� �������
\DSWÕ÷Õ� oDOÕúPDGD�� �QLYHUVLWH� |÷UHQFLOHULQLQ� ELOJL� YH� |÷UHQ�
PH\H�LOLúNLQ�LQDQoODUGD�DQODPOÕ�IDUN�EXOPDVD�GD�NÕ]�|÷UHQFLO�
HULQ�EX�DODQGDNL�SXDQ�RUWDODPDODUÕQÕQ�GDKD�\�NVHN�ROGX÷XQX�
VDSWDPÕúWÕU� ����� $UDúWÕUPDODUGD� FLQVL\HW� GH÷LúNHQLQH� J|UH�
IDUNOÕ� VRQXoODUD� XODúÕOPDVÕQÕQ� |÷UHQFLOHULQ� RNXO� GÕúÕQGDNL�
\DúDQWÕODUÕQGDQ�� |÷UHQFLOLN� VÕUDVÕQGDNL� \DúDQWÕODUGDQ� YH�
RNXOODUGD� H÷LWLP� YHUHQ� NLúLOHULQ� |÷UHWPH� DOÕúNDQOÕNODUÕQGDQ�
ND\QDNODQGÕ÷Õ� G�ú�Q�OPHNWHGLU�� $\QÕ� |÷UHQPH� RUWDPÕQGD�
EXOXQDQ�NÕ]�YH�HUNHN�|÷UHQFLOHULQ�HSLVWHPRORMLN�LQDQoODUÕQÕQ�
IDUNOÕOÕN�J|VWHUPHVLQLQ�IDUNOÕ�QHGHQOHUL�ROPDOÕGÕU��%X�QHGHQ�
OHU�DUDVÕQGD�H÷LWLPFLOHULQ�HSLVWHPRORMLN�LQDQoODUÕQÕQ�IDUNOÕOÕN�
J|VWHUPHVL�� |÷UHQPH� V�UHFLQGH� |÷UHQFLOHULQ� V�UHFH� NDWÕOÕP�
G�]H\L��|÷UHQFLOHULQ�NLúLVHO�|]HOOLNOHUL��VRV\R�N�OW�UHO�\DSÕQÕQ�
FLQVL\HWOHUH�\�NOHGL÷L�UROOHU�JLEL�GH÷LúNHQOHUL�VD\ÕODELOLU�
�$UDúWÕUPDGD�KHPúLUHOLN�E|O�P��VHoPH�QHGHQLQH�J|UH�|OoHN�
SXDQ�RUWDODPDODUÕ�NDUúÕODúWÕUÕOGÕ÷ÕQGD��E|O�PH�VHYHUHN�JHOHQ�
|÷UHQFLOHULQ�øQWHUQHWH�<|QHOLN�(SLVWHPL\RORMLN�øQDQo�gOoH÷L�
ELOJLQLQ� JHUHNoHOHQGLULOPHVL� DOW� ER\XW� SXDQ� RUWDODPDVÕQÕQ�
GL÷HU�JUXSODUD�J|UH�GDKD�G�ú�N�ROGX÷X�EHOLUOHQPLú�YH�JUXSODU�
DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN� ROGX÷X� VDSWDQ�
PÕúWÕU��S��������7DEOR�,9���hONHPL]GH�KHPúLUHOLN�PHVOH÷LQLQ�
JHOLúPHVL� YH� VWDW�V�Q�Q� DUWÕUÕOPDVÕ� LoLQ� PHVOH÷LQ� WDP�
DQODPÕ\OD� X\JXODQÕS� \HULQH� JHWLULOPHVL� |QHP� WDúÕPDNWDGÕU��
%X�QHGHQOH�EX�PHVOHNOHUL�VHoHQ�NLúLOHULQ�ELOLQoOL�RODUDN�VHoP�
HOHUL�� PHVOH÷L� L\L� WDQÕPDODUÕ�� NDEXOOHQPHOHUL� YH� VHYPHOHUL�

JHUHNPHNWHGLU� ������ %X� oDOÕúPDGD� |÷UHQFLOHULQ� oR÷XQ�
OX÷XQXQ�KHPúLUHOLN�E|O�P�Q��VHYHUHN�VHoPHOHUL��KHP�H÷LWLP�
NDOLWHVLQL� KHP� GH� ELUH\VHO� EDúDUÕ\Õ� DUWÕUDFD÷ÕQGDQ� |QHPOL�
J|U�OPHNWHGLU��%XQXQ� \DQÕQGD� EDúDUÕ\Õ� DUWÕUPDQÕQ� \ROODUÕQ�
GDQ� ELUL� GH� |÷UHQFLOHUH�� NHQGL� NHQGLQH� |÷UHQPH� EHFHULVL�
ND]DQGÕUPDN��PHVOHNL�YH�VRV\DO�KHGHIOHULQH�XODúDELOPHOHULQL�
VD÷ODPDN�LoLQ�LQWHUQHWH�\|QHOLN�EHFHULOHULQLQ�ND]DQGÕUÕOPDVÕ��
|QHPOL�RODQ�ELU�JHUHNOLOLNWLU��
�$UDúWÕUPDGD�HSLVWHPRORMLN�LQDQoODU�DoÕVÕQGDQ�VÕQÕI�G�]H\OHU�
LQH� J|UH� IDUNOÕOÕ÷ÕQ� ROPDGÕ÷Õ� EHOLUOHQPLúWLU�� <DSÕODQ� ELU�
DUDúWÕUPDGD�|÷UHQFLOHULQ�VÕQÕI�G�]H\OHUL�DUWWÕNoD�HSLVWHPROR�
MLN�LQDQoODUÕQÕQ�GD�DUWWÕ÷Õ�VDSWDQPÕúWÕU�������'L÷HU�ELU�oDOÕúPD�
GD� LVH� IHQ� ELOJLVL� |÷UHWPHQ� DGD\ODUÕ\OD� \DSÕOPÕú�� EHQ]HU�
úHNLOGH� HSLVWHPRORMLN� LQDQoODUÕQ� ]DPDQOD� GH÷LúHELOGL÷LQL�
J|VWHUPLúOHUGLU�������g÷UHQFLOHULQ�HSLVWHPRORMLN�LQDQoODUÕQÕQ�
VÕQÕI�G�]H\LQH�J|UH�IDUN�ROPDPDVÕ��YDU�RODQ�KHGHI�ND]DQÕP�
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ABSTRACT
Objective: 
7KLV�VWXG\�ZDV�FRQGXFWHG�WR�GHWHUPLQH�WKH�HSLVWHPRORJLFDO�EHOLHIV�RI�WKH�QXUVLQJ�VWXGHQWV�DERXW�
WKH�,QWHUQHW�

Methods:
7KH�VWXG\�SRSXODWLRQ�FRQVLVWHG�RI������VWXGHQWV�VWXG\LQJ�DW�
WKH�$WDW�UN�8QLYHUVLW\�)DFXOW\�RI�1XUVLQJ�LQ�WKH�����������
DFDGHPLF� \HDU�� :LWKRXW� VDPSOLQJ� VHOHFWLRQ�� ���� VWXGHQWV��
ZKR�DJUHHG�WR�SDUWLFLSDWH�LQ�WKH�VWXG\��ZHUH�LQFOXGHG�LQ�WKH�
VWXG\�� $� ���LWHP� 3HUVRQDO� ,QIRUPDWLRQ� )RUP� DQG� WKH�
,QWHUQHW�RULHQWHG� (SLVWRPRORJLFDO� %HOLHI� 6FDOH�� WKH�7XUNLVK�
YDOLGLW\� DQG� UHOLDELOLW\� RI� ZKLFK� ZDV� DGDSWHG� E\� .ÕOÕo�
dDNPDN��.DUDR÷ODQ�DQG�<ÕOPD]�DQG�<ÕOPD]���������ZDV�XVHG�
IRU� GDWD� FROOHFWLRQ�(WKLFDO� FRPPLWWHH� DSSURYDO� DQG� SHUPLV�
VLRQ�IURP�WKH�UHODWHG�LQVWLWXWLRQ�ZDV�REWDLQHG�IRU�FRQGXFWLQJ�
WKH�UHVHDUFK��7KH�GDWD�FROOHFWHG�ZHUH�HYDOXDWHG�ZLWK�WKH�KHOS�
RI�VWDWLVWLFDO�SDFNDJH�SURJUDPV�LQ�D�FRPSXWHU�HQYLURQPHQW�

Results: 
7KHUH�ZDV�QR�GLIIHUHQFH�EHWZHHQ�HSLVWHPRORJLFDO�EHOLHIV�RI�
WKH� VWXGHQWV� DQG� DJH�� HGXFDWLRQ� OHYHO�� KDYLQJ� DQ� ,QWHUQHW�
FRQQHFWLRQ� LQ� WKHLU� SODFHV� RI� UHVLGHQFH�� GDLO\� ,QWHUQHW� XVH�
WLPH��WKH�SXUSRVH�RI�XVLQJ�WKH�,QWHUQHW�DQG�PHDQV�RI�FRQQHF�
WLRQ� WR� WKH� ,QWHUQHW�� KRZHYHU�� D� VLJQLILFDQW� GLIIHUHQFH� ZDV�
IRXQG�LQ�WHUPV�RI�VWXGHQWV
�JHQGHU�DQG�UHDVRQV�IRU�FKRRVLQJ�
WKH� GHSDUWPHQW� RI� QXUVLQJ�� � 7KH� &HUWDLQW\� DQG� VRXUFH� RI�
NQRZOHGJH�VXE�VFDOH�VFRUH�DYHUDJH�ZDV��������������MXVWLIL�
FDWLRQ�IRU�NQRZLQJ�VXE�VFDOH�VFRUH�DYHUDJH�ZDV�������������
VWUXFWXUH� RI� NQRZOHGJH� VXE�VFDOH� VFRUH� DYHUDJH� ZDV�
������������ DQG� WKH� WRWDO� VFDOH� VFRUH� DYHUDJH� ZDV�
������������

Conclusion: 
,W� ZDV� IRXQG� WKDW� WKH� HSLVWHPRORJLFDO� EHOLHIV� RI� QXUVLQJ�
VWXGHQWV� WRZDUGV� WKH� ,QWHUQHW� ZHUH� DW� D� PRGHUDWH�XQFOHDU�
OHYHO�
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(SLVWHPRORJLFDO�%HOLHIV��8VLQJ�,QWHUQHW��1XUVLQJ�

/ʈ:ʈ̪
0RGHUQ�VD÷OÕN�KL]PHWOHULQH�DLW�ELOJL�ND\QDNODUÕQGD�V�UHNOL�ELU�
DUWÕú�YH�GH÷LúLP�\DúDQPDNWDGÕU��%X�JHOLúPHOHU�VRQXFX�ROXúDQ�
ELOJL�ND\QDNODUÕQD�HULúLP�YH�HQ�GR÷UX�ELOJL\L�NXOODQPD�]RUXQ�
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ND\QDNODUÕQÕQ� J�YHQLUOL÷L� YHULOHQ� KL]PHWLQ� HWNLQOL÷LQL� GH�
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GÕ÷Õ� ROD\�� ROJX�� NLúL� \D� GD� QHVQH\H� NDUúÕ� ROXúWXUGX÷X� LoVHO�
NDEXO�G�U� ����� 6RQ� \ÕOODUGD� H÷LWLP� YH� SVLNRORML� DODQÕQGDNL�
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LQFHOHQGL÷LQGH�HSLVWHPRORMLN�LQDQoODUÕ�\�NVHN�RODQ�|÷UHQFLO�
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ELOJLOHUL�QH�G�]H\GH�NDYUDGÕNODUÕQÕ�GHQHWOHPHGH�GDKD�EDúDUÕOÕ�
ROGXNODUÕ� J|U�OP�úW�U� ������$\UÕFD� HSLVWHPRORMLN� LQDQo� LOH�
GHUV�EDúDUÕVÕ�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�ROGX÷X����������HSLVWH�
PRORMLN�LQDQoODUÕ�\�NVHN�RODQ�|÷UHQFLOHULQ�QRW�RUWDODPDVÕQÕQ�
GD�\�NVHN�ROGX÷X�J|U�OP�úW�U��������

6D÷OÕN� H÷LWLPLQGH� HSLVWHPRORML� LQDQFÕ� GH÷HUOHQGLUPHN� YH�
QDVÕO� JHOLúWL÷LQL� DQODPDN�� |÷UHWLP� V�UHFLQGH� |QHPOL� YHUL�
VD÷OD\DELOLU�YH�H÷LWLP�SURJUDPODUÕQÕQ�G�]HQOHQPHVL�YH�X\JXQ�
|÷UHWLP� \|QWHPOHULQLQ� EHOLUOHQPHVL� DPDFÕ\OD� NXOODQÕODELOLU�
������+HPúLUHOLN�|÷UHQFLOHULQLQ�H÷LWLPOHULQL�ELWLUPHGHQ�|QFH�
LQWHUQHWWHQ�ELOJL�HOGH�HWPHN��EX�ELOJLQLQ�J�YHQLUOL÷LQL�GR÷UX�
OD\DELOPHN�� QLWHOLNOL� ELOJL\H� XODúPDN� LoLQ� WHNQRORMLN� YHUL\L�
QDVÕO�GR÷UX�úHNLOGH�NXOODQDFDNODUÕQÕ�|÷UHQPHOHUL�JHUHNPHNWH�
GLU� �����'ROD\ÕVÕ\OD� |÷UHQFLOHULQ� WHNQRORMLN� ELOJL� RNXU\D]DUÕ�
ROPDODUÕ�� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQGD� NL�
JHOLúPHOHUL� J|]OHPOHPHN� DoÕVÕQGDQ� HOGH� HGLOHFHN� YHULOHULQ�
VRQXoODUÕQD�GD\DOÕ�DQDOL]OHU�\DSÕOPDVÕ�JHUHNPHNWHGLU��%XUD�
GDQ�\ROD�oÕNDUDN�DUDúWÕUPD��KHPúLUHOLN�|÷UHQFLOHULQLQ�GHUVOHUL�
KDNNÕQGD�LQWHUQHWWHQ�HGLQGLNOHUL�ELOJLOHULQ�GR÷UXOX÷XQD�RODQ�
LQDQoODUÕQÕ� EHOLUOHPHN� DPDFÕ\OD� WDQÕPOD\ÕFÕ� WDVDUÕPGD�
\DSÕOPÕúWÕU��

$UDúWÕUPD�6RUXVX��� 
.DWÕOÕPFÕODUÕQ� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕ� QH�
G�]H\GHGLU"

$UDúWÕUPD�6RUXVX���
.DWÕOÕPFÕODUÕQ�FLQVL\HWLQH�J|UH�LQWHUQHWH�\|QHOLN�HSLVWHPROR�
MLN�LQDQo�G�]H\OHUL�DQODPOÕ�IDUNOÕOÕN�J|VWHULU�PL"

$UDúWÕUPD�6RUXVX��� .DWÕOÕPFÕODUÕQ�LQWHUQHW�NXOODQPD�V�UHVL�
LOH�LQWHUQHWH�\|QHOLN�HSLVWHPRORMLN�LQDQoODUÕ�DUDVÕQGD�QDVÕO�ELU�
LOLúNL�YDUGÕU"

GEREÇ ve YÖNTEM
+HPúLUHOLN�|÷UHQFLOHULQLQ�HSLVWHPRORMLN�LQDQoODUÕQÕ�EHOLUOHP�
HN� DPDFÕ\OD� WDQÕPOD\ÕFÕ� W�UGH� \DSÕODQ� oDOÕúPD� $WDW�UN�
hQLYHUVLWHVL� +HPúLUHOLN� )DN�OWHVL¶QGH� (\O�O�(NLP� �����
WDULKOHUL�DUDVÕQGD�\DSÕOPÕúWÕU��

Evren ve Örneklem: 
$UDúWÕUPDQÕQ� HYUHQLQL�� $WDW�UN� hQLYHUVLWHVL� +HPúLUHOLN�
)DN�OWHVL¶QLQ�E�W�Q�VÕQÕI�G�]H\OHULQGH�|÷UHQLP�J|UHQ�WRSODP�
����� KHPúLUHOLN� |÷UHQFLVL� ROXúWXUPXúWXU�� $UDúWÕUPDGD��
KHUKDQJL�ELU�|UQHNOHP�VHoLP�\|QWHPLQH�JLGLOPHGHQ��DUDúWÕU�
PD\D�NDWÕOPD\Õ�NDEXO�HGHQ�����|÷UHQFL�oDOÕúPD�NDSVDPÕQD�
DOÕQPÕúWÕU��

>MZQ�<WXTIUI�)ZItTIZÜ"
9HULOHULQ�WRSODQPDVÕQGD�DUDúWÕUPDFÕODU�WDUDIÕQGDQ�KD]ÕUODQDQ�
YH� |÷UHQFLOHULQ� VRV\R� GHPRJUDILN� |]HOOLNOHUL� LOH� LQWHUQHW�
NXOODQÕPÕQD�LOLúNLQ�ELOJLOHULQL�LoHUHQ����VRUXOXN�³.LúLVHO�%LOJL�
)RUPX´� YH� 7�UNoH� JHoHUOLOLN� J�YHQLOLUOL÷L� .ÕOÕo� dDNPDN��
.DUDR÷ODQ� <ÕOPD]� YH� <ÕOPD]� ������� WDUDIÕQGDQ� \DSÕODQ�
³øQWHUQHWH� <|QHOLN� (SLVWHPRORMLN� øQDQo� gOoH÷L´�
NXOODQÕOPÕúWÕU� ������ ³øQWHUQHWH�<|QHOLN� (SLVWHPRORMLN� øQDQo�
gOoH÷L��.HVLQOLN�YH�%LOJLQLQ�.D\QD÷Õ��&HUWDLQW\�DQG�6RXUFH�
RI� .QRZOHGJH�� VHNL]� PDGGH�� %LOJLQLQ� *HUHNoHOHQGLULOPHVL�
�-XVWLILFDWLRQ� IRU� .QRZLQJ�� G|UW� PDGGH� YH� %LOJLQLQ�<DSÕVÕ�
�6WUXFWXUH�RI�.QRZOHGJH��G|UW�PDGGH�ROPDN��]HUH�WRSODP��o�
IDNW|U� YH� ���PDGGHGHQ� ROXúPDNWDGÕU´�� ³gOoHNWHNL� %LOJLQLQ�
*HUHNoHOHQGLULOPHVL�IDNW|U��DOWÕQGDNL����������������PDGGHOHU�
WHUV�PDGGH�ROXS�GL÷HU�PDGGHOHU�ROXPOX�LIDGHOHUGHQ�ROXúPDN�
WDGÕU´�� ³gOoHN� RQOX� OLNHUW� úHNOLQGH� ROXS�� NDWÕOPD� G�]H\OHUL�
³����.HVLQOLNOH�.DWÕOPÕ\RUXP´�YH�³�����.HVLQOLNOH�.DWÕOÕ\R�
UXP´� DUDVÕQGD� GH÷HUOHQGLULOPHNWHGLU�� gOoHN� WRSODP� YH� DOW�
ER\XWODUÕQGDQ�DOÕQDQ�WRSODP�SXDQÕQ�\�NVHN�ROPDVÕ�|÷UHQFLOH�
ULQ� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQÕQ�
JHOLúPHPLú�ROJXQODúPDPÕú� �QDLYH�� ROGX÷XQX�� G�ú�N� SXDQ�
DOÕQPDVÕ� LVH� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQÕQ�
JHOLúPLú�ROJXQODúPÕú� �VRSKLVWLFDWHG��ROGX÷XQX�J|VWHUPHNWH�
GLU�� ³g÷UHQFLOHULQ� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQo�
|OoH÷LQGHQ����YH�DOWÕ�SXDQ�DOPDVÕ�JHOLúPLú�ROJXQODúPÕú�����
YH�����DUDVÕQGD�DOPDVÕ�RUWD�QHW�ROPD\DQ������YH��VW��DOPDVÕ�
LVH� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQÕQ�
JHOLúPHPLú�ROJXQODúPDPÕú� HSLVWHPRORMLN� LQDQFD� VDKLS�
ROGX÷X� úHNOLQGH� GH÷HUOHQGLULOPHNWHGLU´�� g]J�Q� |OoHNWHNL�
IDNW|UOHU� LoLQ�EXOXQDQ�&URQEDFK�DOID� Lo� WXWDUOÕOÕN�NDWVD\ÕODUÕ�
VÕUDVÕ\OD�� .HVLQOLN� YH� %LOJLQLQ� .D\QD÷Õ� LoLQ� ����� %LOJLQLQ�
*HUHNoHOHQGLULOPHVL� LoLQ� ���� YH� %LOJLQLQ� <DSÕVÕ� LoLQ� ����
ELoLPLQGHGLU��%X�DUDúWÕUPDGD� LVH�&URQEDFK�DOID� Lo� WXWDUOÕOÕN�
NDWVD\ÕODUÕ� VÕUDVÕ\OD��.HVLQOLN�YH�%LOJLQLQ�.D\QD÷Õ� LoLQ� �����
%LOJLQLQ�*HUHNoHOHQGLULOPHVL�LoLQ������%LOJLQLQ�<DSÕVÕ�LoLQ�����
YH�WRSODPGD�����ELoLPLQGHGLU�´

-\QS�3]Z]T�7VIaÜ"�
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�

SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
$WDW�UN� hQLYHUVLWHVL� +HPúLUHOLN� )DN�OWHVL� (WLN� .XUXOX�
WDUDIÕQGDQ�RQD\ODQPÕúWÕU��RQD\�WDULKL�������������������

3I\ÜTÜUKÜ�7VIUÜ"�
7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� +HOVLQNL� 'HNODUD�
V\RQXQD� J|UH� SURVHG�UOHUGHQ� |QFH� \D]ÕOÕ� ELOJLOHQGLULOPLú�
RQDP� DOÕQPÕúWÕU�� $\UÕFD� DUDúWÕUPDGD� NXOODQÕODQ� |OoHN� LoLQ�
øQWHUQHWH� <|QHOLN� (SLVWHPRORMLN� øQDQo� gOoH÷LQLQ� 7�UNoH�
X\DUODPDVÕQÕ�\DSPÕú�RODQ�*L]HP�.DUDR÷ODQ�<ÕOPD]�
GDQ�GD�
H�PDLO�\ROX\OD�L]LQ�DOÕQPÕúWÕU�

>MZQTMZQV�<WXTIVUI[Ü�^M�)VITQbQ"�
9HULOHULQ�WRSODQPDVÕQGD�RQOLQH�DQNHW�\|QWHPL�NXOODQÕOPÕúWÕU��
2OXúWXUXODQ�DQNHW�OLQNL�YH�oDOÕúPD�LOH�LOJLOL�ELOJLOHU�KHPúLUHOLN�
IDN�OWHVL� |÷UHQFL� ELOJL� VLVWHPL� �]HULQGHQ� |÷UHQFLOHULQ� FHS�
WHOHIRQODUÕQD� VPV� RODUDN� J|QGHULOPLúWLU�� øVWDWLVWLN� DQDOL�
]OHULQGH� 6366� ����� LVWDWLVWLN� SDNHW� SURJUDPÕ� NXOODQÕOPÕúWÕU��
7DQÕPOD\ÕFÕ�LVWDWLVWLNOHU�VD\Õ��Q���\�]GH������DULWPHWLN�RUWDOD�
PD�� VWDQGDUW� VDSPD� YH� RUWDQFD� RODUDN� EHOLUWLOPLúWLU�� 6�UHNOL�
GH÷LúNHQOHULQ� QRUPDOOLN� YDUVD\ÕPODUÕQÕ� WHVW� HWPHN� LoLQ� WHN�
|UQHNOHP� .ROPRJRURY� 6PLUQRY� WHVWL�� QRUPDO� GD÷ÕOÕP�
J|VWHUHQ�V�UHNOL�GH÷LúNHQOHUGH�KLSRWH]�WHVWOHUL�LoLQ�ED÷ÕPVÕ]�
|UQHNOHPOHUGH� W� WHVWL� YH� WHN� \|QO�� YDU\DQV� DQDOL]L�� QRUPDO�
GD÷ÕOÕP� J|VWHUPH\HQ� GH÷LúNHQOHUGH� KLSRWH]� WHVWOHUL� LoLQ�
0DQQ�:KLWQH\�8�YH�.UXVNDO�:DOOLV�WHVWOHUL�NXOODQÕOPÕúWÕU�

BULGULAR 
+HPúLUHOLN�|÷UHQFLOHULQLQ�HSLVWHPRORMLN�LQDQoODUÕQÕ�EHOLUOHP�
HN� DPDFÕ� LOH� \DSPÕú� ROGX÷XPX]� oDOÕúPDGD� |÷UHQFLOHULQ�
�����¶L�������\DúODUÕQGD�ROGX÷X�������¶X�NDGÕQ�YH������¶L�
KHPúLUHOLN����6ÕQÕI�|÷UHQFLVLGLU��dDOÕúPD\D�NDWÕODQ�|÷UHQFLOH�
ULQ� ����¶L� KHPúLUHOLN� E|O�P�Q�� VHYGLNOHUL� LoLQ�� �����¶L�
PHFEXUL� QHGHQOHUGHQ� YH� �� ���¶VÕ� LVH� DUNDGDú� WDYVL\HVL� LOH�
VHoWL÷LQL�EHOLUWPLúWLU���7DEOR�,��

7DEOR�,��g÷UHQFLOHULQ�6RV\R�GHPRJUDILN�g]HOOLNOHULQH�*|UH�
��������������'D÷ÕOÕPÕ��Q ����

dDOÕúPD\D� NDWÕODQ� |÷UHQFLOHULQ� �� ����¶VL� LNDPHW� HWWLNOHUL�
\HUGH�LQWHUQHW�ED÷ODQWÕVÕ�ROGX÷XQX��LQWHUQHWH�HQ�oRN���������
PRELO�WHOHIRQODUÕ�LOH�ED÷ODQGÕNODUÕQÕ�������¶��LQWHUQHW�NXOODQ�
PD� V�UHOHULQLQ� HQ� D]� ��� HQ� oRN� �� \ÕO� ROGX÷XQX� YH� J�QO�N�
LQWHUQHW� NXOODQPD� V�UHOHULQLQ� HQ� ID]OD� �������� �� LOH� �� VDDW�
DUDVÕQGD� ROGX÷XQX� EHOLUWPLúOHUGLU�� øQWHUQHWL� J�YHQOL� EXOPD�
GXUXPODUÕQD�EDNÕOGÕ÷ÕQGD������¶VL�J�YHQOL�ROGX÷XQX������¶L�

GH�LQWHUQHWL�]DPDQ�JHoLUPHN�DPDFÕ�LOH�NXOODQGÕNODUÕQÕ�EHOLUW�
PLúOHUGLU��7DEOR�,,���

7DEOR�,,��g÷UHQFLOHULQ�øQWHUQHW�.XOODQÕPÕQD�øOLúNLQ�g]HOOLNOHULQ�'D÷ÕOÕPÕ

g÷UHQFLOHULQ�øQWHUQHWH�<|QHOLN�(SLVWHPL\RORMLN�øQDQo�gOoH÷L�
DOW� ER\XW� SXDQ� RUWDODPDODUÕQD� EDNWÕ÷ÕPÕ]� GD� .HVLQOLN� YH�
%LOJLQLQ� .D\QD÷Õ� DOW� ER\XWXQGDQ� ������������� %LOJLQLQ�
*HUHNoHOHQGLULOPHVL� DOW� ER\XWXQGDQ� ������������ %LOJLQLQ�
<DSÕVÕ�DOW�ER\XWXQGDQ������������YH�|OoHN�WRSODP�SXDQÕQGD�
GD�������������DOGÕNODUÕ�J|U�OPHNWHGLU��7DEOR�,,,���

7DEOR�,,,��g÷UHQFLOHULQ�øQWHUQHWH�<|QHOLN�(SLVWHPRORMLN�øQDQo�gOoH÷L
�����������������$OW�%R\XW�3XDQ�2UWDODPDODUÕ

g÷UHQFLOHULQ� WDQÕWÕFÕ� |]HOOLNOHULQH� J|UH� LQWHUQHWH� \|QHOLN�
HSLVWHPL\RORMLN� LQDQo� |OoH÷L� SXDQ� RUWDODPDODUÕQÕ�
NDUúÕODúWÕUGÕ÷ÕPÕ]GD�\Dú�JUXSODUÕQD�YH�RNXGXNODUÕ�VÕQÕID�J|UH�
DOW� ER\XWODUGD� YH� |OoHN� WRSODP� SXDQ� DUDVÕQGD� KHUKDQJL� ELU�
DQODPOÕOÕN�\RNWXU���&LQVL\HW�GH÷LúNHQLQH�EDNWÕ÷ÕPÕ]GD�NDGÕQ�
ODUÕQ�|OoHN�WRSODP�SXDQÕQÕQ��������������HUNHNOHULQ�WRSODP�
SXDQÕQÕQ� ����������� ROGX÷X� YH� DUDGDNL� IDUNÕQ� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�ROGX÷X�EHOLUOHQPLúWLU��g÷UHQFLOHULQ�KHPúLUHOLN�
E|O�P�Q�� VHoPH� QHGHQOHULQH� J|UH� |OoHN� SXDQODUÕQD�
EDNWÕ÷ÕPÕ]� GD� %LOJLQLQ� *HUHNoHOHQGLULOPHVL� DOW� ER\XWXQGD�
PHVOH÷L�VHYGL÷L�LoLQ�VHoHQOHULQ�SXDQ�RUWDODPDVÕ���������������
PHVOH÷L� PHFEXUL� QHGHQOHUGHQ� VHoHQOHUGHQ� ��������������
DUNDGDú� WDYVL\HVL� LOH� VHoHQOHUGHQ� �������������� YH� GL÷HU�
VHEHSOHUOH� VHoHQOHUGHQ� ������������� GDKD� G�ú�N� ROGX÷X� YH�
DUDGDNL� IDUNÕQ� LVH� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ROGX÷X�EXOXQ�
PXúWXU��7DEOR�,9���

7DEOR�,9��g÷UHQFLOHULQ�7DQÕWÕFÕ�g]HOOLNOHULQH�*|UH�øQWHUQHWH�<|QHOLN�����
�����������������(SLVWHPRORMLN�øQDQo�gOoH÷L�3XDQ�2UWDODPDODUÕQÕQ�.DUúÕODúWÕUÕOPDVÕ

g÷UHQFLOHULQ� LNDPHW� HGLOHQ� \HULQ� LQWHUQHW� ED÷ODQWÕVÕ� ROPD�
GXUXPX�� J�QO�N� LQWHUQHW� NXOODQPD� V�UHVL�� LQWHUQHW� NXOODQÕP�
DPDFÕ� YH� LQWHUQHWH� ED÷ODQPDN� LoLQ� NXOODQGÕNODUÕ� FLKD]ODU�
|÷UHQFLOHULQ�HSLVWHPRORMLN�LQDQoODUÕ�YH�DOW�ER\XWODUÕ�DUDVÕQGD�
DQODPOÕ� ELU� IDUNOÕOÕN� \DUDWPDGÕ÷Õ� EHOLUOHQPLúWLU�� $QFDN�
LQWHUQHWL�NXOODQPD�V�UHOHULQH�EDNÕOGÕ÷ÕQGD�W�P�DOW�ER\XWODUGD�
YH� WRSODP� SXDQODUÕ� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕOÕN�
YDUGÕU�� g÷UHQFLOHULQ� LQWHUQHWL� J�YHQOL� EXOPD� GXUXPODUÕ�
LQFHOHQGL÷LQGH�LVH�.HVLQOLN�YH�%LOJLQLQ�.D\QD÷Õ�DOW�ER\XWX�LOH�
|OoHN� WRSODP� SXDQÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN�
ROGX÷X�VDSWDQPÕúWÕU��7DEOR�9����

7DEOR�9��g÷UHQFLOHULQ�øQWHUQHW�.XOODQÕPÕQD�øOLúNLQ�g]HOOLNOHULQH�*|UH��
����������������øQWHUQHWH�<|QHOLN�(SLVWHPRORMLN�øQDQo�gOoH÷L�
�����������������3XDQ�2UWDODPDODUÕQÕQ�.DUúÕODúWÕUÕOPDVÕ

<):<1̪5) 
%DNÕP� NDOLWHVLQLQ� DUWÕUÕOPDVÕ�� PDOL\HWLQLQ� G�ú�U�OPHVL� YH�
KDVWD�PHUNH]OL� EDNÕPÕQ� JHOLúWLULOPHVL�� KHPúLUHOHULQ�PHVOHNL�
ELOJL� YH� EHFHULOHULQL� DUWWÕUPDN� DPDFÕ\OD� ELOJL� YH� LOHWLúLP�
WHNQRORMLVLQGHQ� ID\GDODQPDODUÕ� LOH� P�PN�QG�U� ������
+HPúLUHOLN�|÷UHQFLOHULQLQ�HSLVWHPRORML�LQDQoODUÕQÕ�EHOLUOHPHN�
DPDFÕ� LOH� \DSWÕ÷ÕPÕ]� EX� DUDúWÕUPDGD� NDWÕOÕPFÕODUÕQ� WDQÕWÕFÕ�
|]HOOLNOHUL� LQFHOHQGL÷LQGH�� oR÷XQOX÷XQXQ� NDGÕQ� ��������
ROGX÷X� YH� �����¶�Q�Q� KHPúLUHOLN� E|O�P�Q�� VHYGL÷L� LoLQ�
VHoWL÷L� YH� �����¶LQLQ� ������ \Dú� DUDVÕQGD� ROGX÷X� EHOLUOHQ�
PLúWLU� �7DEOR� ,��� <DSÕODQ� oDOÕúPDODUGD� GD� LQWHUQHW�
NXOODQÕFÕODUÕQÕQ� E�\�N� oR÷XQOX÷XQXQ� |]HOOLNOH� ������ \Dú�
DUDOÕ÷ÕQGDNL�JHQo�\HWLúNLQOHUGHQ�ROXúWX÷X�J|U�OPHNWHGLU�������
7�UNL\H� øVWDWLVWLN� .XUXPX� ����� \ÕOÕ� YHULOHUL� GH� EHQ]HU�
úHNLOGH���ONHPL]GH�LQWHUQHW�NXOODQDQODUÕQ������¶VLQLQ�������
\Dú� JUXEXQGD� ROGX÷XQX� EHOLUWPLúWLU� ������ %X� DoÕGDQ� GH÷HU�
OHQGLULOGL÷LQGH� oDOÕúPDPÕ]GD� \HU� DODQ� |÷UHQFL� JUXEXQXQ�
\DúDPÕQGD�LQWHUQHW�|QHPOL�ELU�URO�R\QDPDNWDGÕU��$UDúWÕUPDGD�
|÷UHQFLOHULQ� LQWHUQHW� NXOODQÕPÕQD� LOLúNLQ� |]HOOLNOHULQLQ�
GD÷ÕOÕPÕ� LQFHOHQGL÷LQGH�� �����¶VLQLQ� LNDPHW� HGLOHQ� \HULQ�
LQWHUQHW� ED÷ODQWÕVÕ� EXOXQPDNWD�������¶�� ���� \ÕOGÕU� LQWHUQHW�
NXOODQPDNWD�� �����¶�� J�QGH� ���� VDDW� DUDVÕQGD� LQWHUQHW�
NXOODQPDNWD�������¶VL� GR÷UX� ELOJL\H� XODúPDN� LoLQ� LQWHUQHWL�
J�YHQOL� EXOPDNWDGÕU�� g÷UHQFLOHULQ� ���¶�� LQWHUQHWL� ]DPDQ�
JHoLUPH�DPDFÕ\OD�NXOODQÕUNHQ�������¶VL�PRELO�WHOHIRQ�NXOOD�
QDUDN�LQWHUQHW�XODúÕPÕQÕ�VD÷ODPDNWDGÕU��7DEOR�,,���%X�GXUXP��
�QLYHUVLWH� |÷UHQFLOHULQLQ� E�\�N� oR÷XQOX÷XQXQ� WHNQRORML�
NXOODQÕPÕQD�\DWNÕQ�<�YH�=�NXúD÷Õ�ROGX÷X�LQWHUQHW�YH�VRV\DO�
PHG\DQÕQ�|QHPOL�ELU�LOHWLúLP�DUDFÕ�RODUDN�NDEXO�HGLOGL÷L�J|]�
|Q�QH� DOÕQGÕ÷ÕQGD� úDúÕUWÕFÕ� GH÷LOGLU�� (SLVWHPRORMLN� LQDQo�
|OoH÷LQGH�ELUH\LQ�G�ú�N�SXDQ�DOPDVÕ�|÷UHQPH�NDELOL\HWLQLQ�
DUWDELOHFH÷LQH�� ELOJL\L� ROXúWXUDUDN� ELOJL� �UHWHELOHFH÷LQH��
|÷UHQPHQLQ� oDEDODU� VRQXFX� ROXúDFD÷ÕQD� YH� JHUoHNOHULQ�
]DPDQ� LoLQGH� GH÷LúHELOHFH÷LQH� RODQ� LQDQFÕQÕ� LIDGH� HGHU��
<�NVHN� SXDQ� DOPDVÕ� LVH� |÷UHQPH� NDELOL\HWLQLQ� JHQHWLN�
ROGX÷XQD�� ]HNL� ELUH\OHULQ� oDED� J|VWHUPHGHQ� GDKD� oDEXN�
|÷UHQGLNOHULQH��GL÷HUOHULQLQ�LVH�VÕQÕUOÕ�|÷UHQPH�\HWHQHNOHULQ�
GHQ�GROD\Õ�]RU�SUREOHPOHUL�QH�NDGDU�X÷UDúVDODU�GD�o|]HPH\H�
FHNOHULQH�� E|\OH� NLúLOHU� LoLQ� oDEDQÕQ� |÷UHQPH� LOH� VRQXoODQ�
PD\DFD÷ÕQD��JHUoHNOHULQ�NHVLQ�YH�GH÷LúPH]OL÷LQH�RODQ�LQDQFÕ�
LIDGH�HGHU�������$UDúWÕUPDGD��|÷UHQFLOHULQ�øQWHUQHWH�<|QHOLN�
(SLVWHPL\RORMLN�øQDQo�gOoH÷L�SXDQ�RUWDODPDODUÕQÕQ�GD÷ÕOÕPÕ�
LQFHOHQGL÷LQGH��NDWÕOÕPFÕODUÕQ�øQWHUQHWH�<|QHOLN�(SLVWHPL\R�
ORMLN� øQDQo� gOoH÷LQGHQ� DOGÕ÷Õ� RUWDODPD� SXDQ� RUWDODPDVÕ�
������������RODUDN�EXOXQPXúWXU��$\UÕFD��|÷UHQFLOHULQ�.HVLQ�
OLN�YH�%LOJLQLQ�.D\QD÷Õ�DOW�ER\XWXQGDQ��������������%LOJLQLQ�
*HUHNoHOHQGLULOPHVL� DOW� ER\XWXQGDQ� ������������ ELOJLQLQ�
\DSÕVÕ� DOW� ER\XWXQGDQ� ����������� SXDQÕ� DOPÕúODUGÕU� �7DEOR�
,,,��� gOoH÷LQ� SXDQ� DUDOÕNODUÕ� GLNNDWH� DOÕQGÕ÷ÕQGD� KHPúLUHOLN�
|÷UHQFLOHULQLQ� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQÕQ�
RUWD�G�]H\GH�\DQL�QHW�ROPDGÕ÷Õ�V|\OHQHELOLU��gOoH÷LQ�KHU�ELU�
DOW� ER\XWXQGDQ� DOÕQDQ� \�NVHN� SXDQ�� ELUH\LQ� R� DOW� ER\XWD�
LOLúNLQ� JHOLúPHPLú�ROJXQODúPDPÕú� HSLVWHPRORMLN� LQDQoODUD�
VDKLS�ROGX÷XQX��G�ú�N�SXDQ�LVH�JHOLúPLú�ROJXQODúPÕú�HSLVWH�
PRORMLN� LQDQoODUD� VDKLS� ROGX÷XQX� J|VWHUPHNWHGLU� ����� %X�
ELOJL\H�GD\DQDUDN��|÷UHQFL�KHPúLUHOHULQ�NHVLQOLN�YH�ELOJLQLQ�
ND\QD÷Õ�YH�ELOJLQLQ�\DSÕVÕ�LQDQoODUÕQÕQ�RUWD�G�]H\GH�ROGX÷X��
ELOJLQLQ� JHUHNoHOHQGLULOPHVL� LQDQoODUÕQÕQ� LVH� RUWD� G�]H\LQ�

�]HULQGH�ROGX÷X�J|U�OPHNWHGLU��<DQL��|÷UHQFL�KHPúLUHOHULQ�HQ�
JHOLúPLú� LQDQoODUÕQÕQ� ELOJLQLQ� JHUHNoHOHQGLULOPHVL� ROGX÷X�
DQODúÕOPDNWDGÕU�� dDOÕúPD� EXOJXODUÕPÕ]D� EHQ]HU� úHNLOGH�
.DUDR÷ODQ�<ÕOPD]�YH�.ÕOÕo�dDNPDN��������WDUDIÕQGDQ�|÷UHW�
PHQ� DGD\ODUÕQÕQ� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQÕ�
EHOLUOHPH\H� \|QHOLN� DUDúWÕUPDGD� GD� |÷UHWPHQ� DGD\ODUÕQÕQ�
LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQÕQ� RUWD� \DQL� QHW�
ROPD\DQ� G�]H\GH� ROGX÷X� EHOLUOHQPLúWLU� ������ $UDúWÕUPDGD�
|÷UHQFLOHULQ� HSLVWHPRORMLN� LQDQoODUÕQÕQ� \Dú� JUXSODUÕQD� J|UH�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUNOÕOÕN�J|VWHUPHGL÷L�VDSWDQ�
PÕúWÕU�� <DSÕODQ� oDOÕúPDODUGD� \Dú� JUXSODUÕ� LOH� HSLVWHPRORMLN�
LQDQoODUÕ� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUNOÕOÕN�
ROGX÷X�YH�\Dú�DUWWÕNoD�NDWÕOÕPFÕODUÕQ�GDKD�JHOLúPLú�HSLVWHPR�
ORMLN� LQDQFD� VDKLS� ROGXNODUÕ� ELOGLULOPLúWLU�� $QFDN� GL÷HU�
oDOÕúPDODUGDNL� VRQXoODU� LOH� oDOÕúPDPÕ]� EHQ]HUOLN� J|VWHUPH�
PHNWHGLU�� %XQXQ� QHGHQLQLQ� LVH�� oDOÕúPD� JUXEXQXQ� IDUNOÕOÕN�
J|VWHUPHVL� RODELOLU� ������ $UDúWÕUPDGD� |÷UHQFLOHULQ� WDQÕWÕFÕ�
|]HOOLNOHULQH� J|UH� LQWHUQHWH� \|QHOLN� HSLVWHPL\RORMLN� LQDQo�
|OoH÷L� SXDQ� RUWDODPDODUÕ� NDUúÕODúWÕUÕOGÕ÷ÕQGD�� NDGÕQODUÕQ�
øQWHUQHWH�<|QHOLN�(SLVWHPL\RORMLN�øQDQo�gOoH÷L�WRSODP�SXDQ�
RUWDODPDVÕ�HUNHNOHUH�J|UH�GDKD�G�ú�N�ROGX÷X�EHOLUOHQPLú�YH�
JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN� ROGX÷X�
VDSWDQPÕúWÕU��gOoHNWHQ�G�ú�N�SXDQ�DOÕQPDVÕ�LQWHUQHWH�\|QHOLN�
HSLVWHPRORMLN�LQDQoODUÕQÕQ�JHOLúPLú�ROGX÷XQX�J|VWHUPHNWHGLU��
%LoHU�YH�DUN��EHQ]HU�úHNLOGH�|÷UHWPHQ�DGD\ODUÕ\OD�ELU�oDOÕúPD�
\DSPÕú�YH�VRQXo�RODUDN�NDGÕQ�|÷UHWPHQ�DGD\ODUÕQÕQ�HSLVWHPL�
\RORMLN�LQDQoODUÕQÕQ�GDKD�ROXPOX�\|QGH�ROGX÷X�EHOLUOHPLúWLU�
������<DSÕODQ�ELU�oDOÕúPDGD�GD�NDGÕQ�|÷UHQFLOHU��HUNHN�|÷UHQ�
FLOHUH� J|UH� |÷UHQPHQLQ� \HWHQHNWHQ� oRN� J|VWHULOHQ� oDED\D�
ED÷OÕ�ROGX÷XQD�LQDQPDNWDGÕUODU�YH�EXOJX�HOGH�HGLOHQ�DUDúWÕU�
PD�EXOJXODUÕ\OD�EHQ]HUOLN�J|VWHUPHNWHGLU�������.DGÕQ�|÷UHQ�
FLOHULQ� HUNHN� |÷UHQFLOHUH� J|UH� GDKD� JHOLúPLú� HSLVWHPRORMLN�
LQDQoODUD� VDKLS� ROGX÷XQX� V|\OHPHNWHGLU�� 'HU\DNXOX� �������
\DSWÕ÷Õ� oDOÕúPDGD�� �QLYHUVLWH� |÷UHQFLOHULQLQ� ELOJL� YH� |÷UHQ�
PH\H�LOLúNLQ�LQDQoODUGD�DQODPOÕ�IDUN�EXOPDVD�GD�NÕ]�|÷UHQFLO�
HULQ�EX�DODQGDNL�SXDQ�RUWDODPDODUÕQÕQ�GDKD�\�NVHN�ROGX÷XQX�
VDSWDPÕúWÕU� ����� $UDúWÕUPDODUGD� FLQVL\HW� GH÷LúNHQLQH� J|UH�
IDUNOÕ� VRQXoODUD� XODúÕOPDVÕQÕQ� |÷UHQFLOHULQ� RNXO� GÕúÕQGDNL�
\DúDQWÕODUÕQGDQ�� |÷UHQFLOLN� VÕUDVÕQGDNL� \DúDQWÕODUGDQ� YH�
RNXOODUGD� H÷LWLP� YHUHQ� NLúLOHULQ� |÷UHWPH� DOÕúNDQOÕNODUÕQGDQ�
ND\QDNODQGÕ÷Õ� G�ú�Q�OPHNWHGLU�� $\QÕ� |÷UHQPH� RUWDPÕQGD�
EXOXQDQ�NÕ]�YH�HUNHN�|÷UHQFLOHULQ�HSLVWHPRORMLN�LQDQoODUÕQÕQ�
IDUNOÕOÕN�J|VWHUPHVLQLQ�IDUNOÕ�QHGHQOHUL�ROPDOÕGÕU��%X�QHGHQ�
OHU�DUDVÕQGD�H÷LWLPFLOHULQ�HSLVWHPRORMLN�LQDQoODUÕQÕQ�IDUNOÕOÕN�
J|VWHUPHVL�� |÷UHQPH� V�UHFLQGH� |÷UHQFLOHULQ� V�UHFH� NDWÕOÕP�
G�]H\L��|÷UHQFLOHULQ�NLúLVHO�|]HOOLNOHUL��VRV\R�N�OW�UHO�\DSÕQÕQ�
FLQVL\HWOHUH�\�NOHGL÷L�UROOHU�JLEL�GH÷LúNHQOHUL�VD\ÕODELOLU�
�$UDúWÕUPDGD�KHPúLUHOLN�E|O�P��VHoPH�QHGHQLQH�J|UH�|OoHN�
SXDQ�RUWDODPDODUÕ�NDUúÕODúWÕUÕOGÕ÷ÕQGD��E|O�PH�VHYHUHN�JHOHQ�
|÷UHQFLOHULQ�øQWHUQHWH�<|QHOLN�(SLVWHPL\RORMLN�øQDQo�gOoH÷L�
ELOJLQLQ� JHUHNoHOHQGLULOPHVL� DOW� ER\XW� SXDQ� RUWDODPDVÕQÕQ�
GL÷HU�JUXSODUD�J|UH�GDKD�G�ú�N�ROGX÷X�EHOLUOHQPLú�YH�JUXSODU�
DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN� ROGX÷X� VDSWDQ�
PÕúWÕU��S��������7DEOR�,9���hONHPL]GH�KHPúLUHOLN�PHVOH÷LQLQ�
JHOLúPHVL� YH� VWDW�V�Q�Q� DUWÕUÕOPDVÕ� LoLQ� PHVOH÷LQ� WDP�
DQODPÕ\OD� X\JXODQÕS� \HULQH� JHWLULOPHVL� |QHP� WDúÕPDNWDGÕU��
%X�QHGHQOH�EX�PHVOHNOHUL�VHoHQ�NLúLOHULQ�ELOLQoOL�RODUDN�VHoP�
HOHUL�� PHVOH÷L� L\L� WDQÕPDODUÕ�� NDEXOOHQPHOHUL� YH� VHYPHOHUL�

JHUHNPHNWHGLU� ������ %X� oDOÕúPDGD� |÷UHQFLOHULQ� oR÷XQ�
OX÷XQXQ�KHPúLUHOLN�E|O�P�Q��VHYHUHN�VHoPHOHUL��KHP�H÷LWLP�
NDOLWHVLQL� KHP� GH� ELUH\VHO� EDúDUÕ\Õ� DUWÕUDFD÷ÕQGDQ� |QHPOL�
J|U�OPHNWHGLU��%XQXQ� \DQÕQGD� EDúDUÕ\Õ� DUWÕUPDQÕQ� \ROODUÕQ�
GDQ� ELUL� GH� |÷UHQFLOHUH�� NHQGL� NHQGLQH� |÷UHQPH� EHFHULVL�
ND]DQGÕUPDN��PHVOHNL�YH�VRV\DO�KHGHIOHULQH�XODúDELOPHOHULQL�
VD÷ODPDN�LoLQ�LQWHUQHWH�\|QHOLN�EHFHULOHULQLQ�ND]DQGÕUÕOPDVÕ��
|QHPOL�RODQ�ELU�JHUHNOLOLNWLU��
�$UDúWÕUPDGD�HSLVWHPRORMLN�LQDQoODU�DoÕVÕQGDQ�VÕQÕI�G�]H\OHU�
LQH� J|UH� IDUNOÕOÕ÷ÕQ� ROPDGÕ÷Õ� EHOLUOHQPLúWLU�� <DSÕODQ� ELU�
DUDúWÕUPDGD�|÷UHQFLOHULQ�VÕQÕI�G�]H\OHUL�DUWWÕNoD�HSLVWHPROR�
MLN�LQDQoODUÕQÕQ�GD�DUWWÕ÷Õ�VDSWDQPÕúWÕU�������'L÷HU�ELU�oDOÕúPD�
GD� LVH� IHQ� ELOJLVL� |÷UHWPHQ� DGD\ODUÕ\OD� \DSÕOPÕú�� EHQ]HU�
úHNLOGH� HSLVWHPRORMLN� LQDQoODUÕQ� ]DPDQOD� GH÷LúHELOGL÷LQL�
J|VWHUPLúOHUGLU�������g÷UHQFLOHULQ�HSLVWHPRORMLN�LQDQoODUÕQÕQ�
VÕQÕI�G�]H\LQH�J|UH�IDUN�ROPDPDVÕ��YDU�RODQ�KHGHI�ND]DQÕP�
ODUÕQÕQ� \HQLGHQ� J|]GHQ� JHoLULOPHVLQL� JHUHNWLUPHNWHGLU��
d�QN�� ROPDVÕ� JHUHNHQ�� VÕQÕI� VHYL\HOHUL� DUWWÕNoD� DOÕQDQ�
H÷LWLPLQ�YH��QLYHUVLWH�H÷LWLPLQLQ�NLúLOHUH�NDWWÕ÷Õ�QLWHOLNOHULQ�
ELU�VRQXFX�RODUDN�HSLVWHPRORMLN�LQDQoODUÕQ�GD�DUWPDVÕ�JHUHN�
PHNWHGLU�� $UDúWÕUPDGD�� |÷UHQFLOHULQ� LQWHUQHW� NXOODQÕPÕQD�
LOLúNLQ� |]HOOLNOHULQH� J|UH� LQWHUQHWH� \|QHOLN� HSLVWHPL\RORMLN�
LQDQo�|OoH÷L�SXDQ�RUWDODPDODUÕ�NDUúÕODúWÕUÕOGÕ÷ÕQGD�����\ÕOGÕU�
LQWHUQHW�NXOODQDQ�|÷UHQFLOHULQ�.HVLQOLN�YH�%LOJLQLQ�.D\QD÷Õ��
%LOJLQLQ� <DSÕVÕ� YH� WRSODP� ER\XWWD� SXDQ� RUWDODPDVÕ� GL÷HU�
JUXSODUD� J|UH� GDKD� G�ú�N�� ELOJLQLQ� JHUHNoHOHQGLULOPHVL� DOW�
ER\XWXQGD� GD� GDKD� \�NVHN� ROGX÷X� EHOLUOHQPLú� YH� JUXSODU�
DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN� ROGX÷X� VDSWDQ�
PÕúWÕU� �S��������$\UÕFD�GR÷UX�ELOJL\H�XODúPDN� LoLQ� LQWHUQHWL�
NXOODQPD\Õ�J�YHQOL�EXOPD\DQ�|÷UHQFLOHULQ�.HVLQOLN�YH�%LOJL�
QLQ� .D\QD÷Õ� YH� WRSODP� ER\XWWD� DOGÕNODUÕ� SXDQ� RUWDODPDVÕ�
J�YHQOL�EXODQ�|÷UHQFLOHUH�J|UH�GDKD�G�ú�N�ROGX÷X�EXOXQPXú�
YH�JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUN�ROGX÷X�
VDSWDQPÕúWÕU��S���������7DEOR�9���g÷UHQFLOHULQ����¶���������
LQWHUQHWL� ]DPDQ� JHoLUPHN� LoLQ� NXOODQGÕ÷ÕQÕ� EHOLUWPLúWLU��
LQWHUQHW� NXOODQÕP� DPDFÕQD� J|UH� |OoHN� WRSODP� SXDQÕQD�
EDNÕOGÕ÷ÕQGD�H÷OHQFH�DPDFÕ�LOH�NXOODQDQODUÕQ���������WRSODP�
SXDQODUÕQÕQ���������������GDKD�G�ú�N�ROGX÷X�DQFDN�DUDGDNL�
IDUNÕQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ROPDGÕ÷Õ� WHVSLW� HGLOPLúWLU��
/LWHUDW�UGH� |÷UHQFLOHULQ� LQWHUQHWL� GDKD� oRN� ELOJL\H� HULúPH�
DUDFÕ� RODUDN� NXOODQGÕ÷ÕQÕ� LIDGH� HGHQ� oDOÕúPDODUÕQ� \DQÕ� VÕUD�
����� oDOÕúPD� EXOJXODUÕPÕ]D� SDUDOHO� RODUDN� |÷UHQFLOHULQ�
LQWHUQHWL� GDKD� oRN� VRV\DO� PHG\D� DPDFÕ� LOH� NXOODQGÕ÷ÕQÕ�
EHOLUWHQ�oDOÕúPDODU�GD�PHYFXWWXU�������g÷UHQFLOHULQLQ�LQWHUQH�
WL�E�\�N�RUDQGD�VRV\DO�ELU�H÷OHQFH�ND\QD÷Õ�RODUDN�J|UPHOHUL�
HSLVWHPRORMLN�LQDQoODUÕ��]HULQGH�HWNLOL�ROPDGÕ÷ÕQÕ�G�ú�QG�UH�
ELOLU��

;76=i�>-�l6-:ʈ4-:
$UDúWÕUPD� VRQXFXQGD� |÷UHQFLOHULQ� LQWHUQHWH� \|QHOLN� HSLVWH�
PRORMLN� LQDQoODUÕQGD� \Dú� JUXEX�� VÕQÕI�� LNDPHW� HWWL÷L� \HUGH�
LQWHUQHW� ED÷ODQWÕVÕ� ROPD� GXUXPX�� J�QO�N� LQWHUQHW� NXOODQPD�
V�UHVL��LQWHUQHWL�NXOODQPD�DPDFÕ�YH�LQWHUQHWH�ED÷ODQPD�DUDFÕ�
GH÷LúNHQOHUL� DoÕVÕQGDQ� ELU� IDUNOÕOÕN� J|U�OPH]NHQ�� FLQVL\HW�
DoÕVÕQGDQ�EDNÕOGÕ÷ÕQGD�NDGÕQODUÕQ�HUNHNOHUH�RUDQOD�HSLVWHPR�
ORMLN� LQDQoODUÕQÕQ� GDKD� JHOLúPLú�ROJXQODúPÕú� ROGX÷X�
J|U�OPHNWHGLU�� 6RQXo� RODUDN� KHPúLUHOLN� |÷UHQFLOHULQLQ�
LQWHUQHWH�\|QHOLN�HSLVWHPRORMLN�LQDQoODUÕQÕQ�RUWD�QHW�ROPD\DQ�
G�]H\GH� ROGX÷X� EHOLUOHQPLúWLU�� +HPúLUHOLN� |÷UHQFLOHULQLQ�
E�\�N� ELU� oR÷XQOX÷X� LQWHUQHWL� oHúLWOL� DPDoODUOD� NXOODQPDN�
WDGÕU�� $QFDN�� LQWHUQHW� NXOODQÕPÕQÕQ� |÷UHQFLOHULQ� JHOLúLPLQL�
GHVWHNOH\LFL�ELU�NXOODQÕP�DODQÕQD�\|QOHQGLULOPHVL�JHUHNPHN�
WHGLU�� %XQXQ� LoLQ� GH� KHPúLUHOLN� H÷LWLPLQH� |]J�Q� LQWHUQHWWH�
LoHULNOHU� YH� HWNLQOLNOHU� JHOLúWLULOHELOLU� \D� GD� |÷UHQFLOHULQ�
LQWHUQHWWH�EDúDUÕOÕ�ELU�DUDPD�\DSPD�EHFHULOHULQL�JHOLúWLUPHOHUL�
QL�GHVWHNOH\HFHN�H÷LWLPOHU�G�]HQOHQHELOLU�

(WLN�.XUXO�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
$WDW�UN� hQLYHUVLWHVL� +HPúLUHOLN� )DN�OWHVL� (WLN� .XUXOX�
WDUDIÕQGDQ�RQD\ODQPÕúWÕU��RQD\�WDULKL�������������������

.DWÕOÕPFÕ�2QDPÕ��
7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� +HOVLQNL� 'HNODUD�
V\RQXQD� J|UH� SURVHG�UOHUGHQ� |QFH� \D]ÕOÕ� ELOJLOHQGLULOPLú�
RQDP�DOÕQPÕúWÕU�

<D]DU�.DWNÕODUÕ��
)LNLU�±�1�7���(�.���6�.���7DVDUÕP� ��1�7���(�.���6�.���'HQH�
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ABSTRACT
Objective: 
7KLV�VWXG\�ZDV�FRQGXFWHG�WR�GHWHUPLQH�WKH�HSLVWHPRORJLFDO�EHOLHIV�RI�WKH�QXUVLQJ�VWXGHQWV�DERXW�
WKH�,QWHUQHW�

Methods:
7KH�VWXG\�SRSXODWLRQ�FRQVLVWHG�RI������VWXGHQWV�VWXG\LQJ�DW�
WKH�$WDW�UN�8QLYHUVLW\�)DFXOW\�RI�1XUVLQJ�LQ�WKH�����������
DFDGHPLF� \HDU�� :LWKRXW� VDPSOLQJ� VHOHFWLRQ�� ���� VWXGHQWV��
ZKR�DJUHHG�WR�SDUWLFLSDWH�LQ�WKH�VWXG\��ZHUH�LQFOXGHG�LQ�WKH�
VWXG\�� $� ���LWHP� 3HUVRQDO� ,QIRUPDWLRQ� )RUP� DQG� WKH�
,QWHUQHW�RULHQWHG� (SLVWRPRORJLFDO� %HOLHI� 6FDOH�� WKH�7XUNLVK�
YDOLGLW\� DQG� UHOLDELOLW\� RI� ZKLFK� ZDV� DGDSWHG� E\� .ÕOÕo�
dDNPDN��.DUDR÷ODQ�DQG�<ÕOPD]�DQG�<ÕOPD]���������ZDV�XVHG�
IRU� GDWD� FROOHFWLRQ�(WKLFDO� FRPPLWWHH� DSSURYDO� DQG� SHUPLV�
VLRQ�IURP�WKH�UHODWHG�LQVWLWXWLRQ�ZDV�REWDLQHG�IRU�FRQGXFWLQJ�
WKH�UHVHDUFK��7KH�GDWD�FROOHFWHG�ZHUH�HYDOXDWHG�ZLWK�WKH�KHOS�
RI�VWDWLVWLFDO�SDFNDJH�SURJUDPV�LQ�D�FRPSXWHU�HQYLURQPHQW�

Results: 
7KHUH�ZDV�QR�GLIIHUHQFH�EHWZHHQ�HSLVWHPRORJLFDO�EHOLHIV�RI�
WKH� VWXGHQWV� DQG� DJH�� HGXFDWLRQ� OHYHO�� KDYLQJ� DQ� ,QWHUQHW�
FRQQHFWLRQ� LQ� WKHLU� SODFHV� RI� UHVLGHQFH�� GDLO\� ,QWHUQHW� XVH�
WLPH��WKH�SXUSRVH�RI�XVLQJ�WKH�,QWHUQHW�DQG�PHDQV�RI�FRQQHF�
WLRQ� WR� WKH� ,QWHUQHW�� KRZHYHU�� D� VLJQLILFDQW� GLIIHUHQFH� ZDV�
IRXQG�LQ�WHUPV�RI�VWXGHQWV
�JHQGHU�DQG�UHDVRQV�IRU�FKRRVLQJ�
WKH� GHSDUWPHQW� RI� QXUVLQJ�� � 7KH� &HUWDLQW\� DQG� VRXUFH� RI�
NQRZOHGJH�VXE�VFDOH�VFRUH�DYHUDJH�ZDV��������������MXVWLIL�
FDWLRQ�IRU�NQRZLQJ�VXE�VFDOH�VFRUH�DYHUDJH�ZDV�������������
VWUXFWXUH� RI� NQRZOHGJH� VXE�VFDOH� VFRUH� DYHUDJH� ZDV�
������������ DQG� WKH� WRWDO� VFDOH� VFRUH� DYHUDJH� ZDV�
������������

Conclusion: 
,W� ZDV� IRXQG� WKDW� WKH� HSLVWHPRORJLFDO� EHOLHIV� RI� QXUVLQJ�
VWXGHQWV� WRZDUGV� WKH� ,QWHUQHW� ZHUH� DW� D� PRGHUDWH�XQFOHDU�
OHYHO�
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JHOLúPLú�ROJXQODúPÕú� �VRSKLVWLFDWHG��ROGX÷XQX�J|VWHUPHNWH�
GLU�� ³g÷UHQFLOHULQ� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQo�
|OoH÷LQGHQ����YH�DOWÕ�SXDQ�DOPDVÕ�JHOLúPLú�ROJXQODúPÕú�����
YH�����DUDVÕQGD�DOPDVÕ�RUWD�QHW�ROPD\DQ������YH��VW��DOPDVÕ�
LVH� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQÕQ�
JHOLúPHPLú�ROJXQODúPDPÕú� HSLVWHPRORMLN� LQDQFD� VDKLS�
ROGX÷X� úHNOLQGH� GH÷HUOHQGLULOPHNWHGLU´�� g]J�Q� |OoHNWHNL�
IDNW|UOHU� LoLQ�EXOXQDQ�&URQEDFK�DOID� Lo� WXWDUOÕOÕN�NDWVD\ÕODUÕ�
VÕUDVÕ\OD�� .HVLQOLN� YH� %LOJLQLQ� .D\QD÷Õ� LoLQ� ����� %LOJLQLQ�
*HUHNoHOHQGLULOPHVL� LoLQ� ���� YH� %LOJLQLQ� <DSÕVÕ� LoLQ� ����
ELoLPLQGHGLU��%X�DUDúWÕUPDGD� LVH�&URQEDFK�DOID� Lo� WXWDUOÕOÕN�
NDWVD\ÕODUÕ� VÕUDVÕ\OD��.HVLQOLN�YH�%LOJLQLQ�.D\QD÷Õ� LoLQ� �����
%LOJLQLQ�*HUHNoHOHQGLULOPHVL�LoLQ������%LOJLQLQ�<DSÕVÕ�LoLQ�����
YH�WRSODPGD�����ELoLPLQGHGLU�´

-\QS�3]Z]T�7VIaÜ"�
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�

SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
$WDW�UN� hQLYHUVLWHVL� +HPúLUHOLN� )DN�OWHVL� (WLN� .XUXOX�
WDUDIÕQGDQ�RQD\ODQPÕúWÕU��RQD\�WDULKL�������������������

3I\ÜTÜUKÜ�7VIUÜ"�
7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� +HOVLQNL� 'HNODUD�
V\RQXQD� J|UH� SURVHG�UOHUGHQ� |QFH� \D]ÕOÕ� ELOJLOHQGLULOPLú�
RQDP� DOÕQPÕúWÕU�� $\UÕFD� DUDúWÕUPDGD� NXOODQÕODQ� |OoHN� LoLQ�
øQWHUQHWH� <|QHOLN� (SLVWHPRORMLN� øQDQo� gOoH÷LQLQ� 7�UNoH�
X\DUODPDVÕQÕ�\DSPÕú�RODQ�*L]HP�.DUDR÷ODQ�<ÕOPD]�
GDQ�GD�
H�PDLO�\ROX\OD�L]LQ�DOÕQPÕúWÕU�

>MZQTMZQV�<WXTIVUI[Ü�^M�)VITQbQ"�
9HULOHULQ�WRSODQPDVÕQGD�RQOLQH�DQNHW�\|QWHPL�NXOODQÕOPÕúWÕU��
2OXúWXUXODQ�DQNHW�OLQNL�YH�oDOÕúPD�LOH�LOJLOL�ELOJLOHU�KHPúLUHOLN�
IDN�OWHVL� |÷UHQFL� ELOJL� VLVWHPL� �]HULQGHQ� |÷UHQFLOHULQ� FHS�
WHOHIRQODUÕQD� VPV� RODUDN� J|QGHULOPLúWLU�� øVWDWLVWLN� DQDOL�
]OHULQGH� 6366� ����� LVWDWLVWLN� SDNHW� SURJUDPÕ� NXOODQÕOPÕúWÕU��
7DQÕPOD\ÕFÕ�LVWDWLVWLNOHU�VD\Õ��Q���\�]GH������DULWPHWLN�RUWDOD�
PD�� VWDQGDUW� VDSPD� YH� RUWDQFD� RODUDN� EHOLUWLOPLúWLU�� 6�UHNOL�
GH÷LúNHQOHULQ� QRUPDOOLN� YDUVD\ÕPODUÕQÕ� WHVW� HWPHN� LoLQ� WHN�
|UQHNOHP� .ROPRJRURY� 6PLUQRY� WHVWL�� QRUPDO� GD÷ÕOÕP�
J|VWHUHQ�V�UHNOL�GH÷LúNHQOHUGH�KLSRWH]�WHVWOHUL�LoLQ�ED÷ÕPVÕ]�
|UQHNOHPOHUGH� W� WHVWL� YH� WHN� \|QO�� YDU\DQV� DQDOL]L�� QRUPDO�
GD÷ÕOÕP� J|VWHUPH\HQ� GH÷LúNHQOHUGH� KLSRWH]� WHVWOHUL� LoLQ�
0DQQ�:KLWQH\�8�YH�.UXVNDO�:DOOLV�WHVWOHUL�NXOODQÕOPÕúWÕU�

BULGULAR 
+HPúLUHOLN�|÷UHQFLOHULQLQ�HSLVWHPRORMLN�LQDQoODUÕQÕ�EHOLUOHP�
HN� DPDFÕ� LOH� \DSPÕú� ROGX÷XPX]� oDOÕúPDGD� |÷UHQFLOHULQ�
�����¶L�������\DúODUÕQGD�ROGX÷X�������¶X�NDGÕQ�YH������¶L�
KHPúLUHOLN����6ÕQÕI�|÷UHQFLVLGLU��dDOÕúPD\D�NDWÕODQ�|÷UHQFLOH�
ULQ� ����¶L� KHPúLUHOLN� E|O�P�Q�� VHYGLNOHUL� LoLQ�� �����¶L�
PHFEXUL� QHGHQOHUGHQ� YH� �� ���¶VÕ� LVH� DUNDGDú� WDYVL\HVL� LOH�
VHoWL÷LQL�EHOLUWPLúWLU���7DEOR�,��

7DEOR�,��g÷UHQFLOHULQ�6RV\R�GHPRJUDILN�g]HOOLNOHULQH�*|UH�
��������������'D÷ÕOÕPÕ��Q ����

dDOÕúPD\D� NDWÕODQ� |÷UHQFLOHULQ� �� ����¶VL� LNDPHW� HWWLNOHUL�
\HUGH�LQWHUQHW�ED÷ODQWÕVÕ�ROGX÷XQX��LQWHUQHWH�HQ�oRN���������
PRELO�WHOHIRQODUÕ�LOH�ED÷ODQGÕNODUÕQÕ�������¶��LQWHUQHW�NXOODQ�
PD� V�UHOHULQLQ� HQ� D]� ��� HQ� oRN� �� \ÕO� ROGX÷XQX� YH� J�QO�N�
LQWHUQHW� NXOODQPD� V�UHOHULQLQ� HQ� ID]OD� �������� �� LOH� �� VDDW�
DUDVÕQGD� ROGX÷XQX� EHOLUWPLúOHUGLU�� øQWHUQHWL� J�YHQOL� EXOPD�
GXUXPODUÕQD�EDNÕOGÕ÷ÕQGD������¶VL�J�YHQOL�ROGX÷XQX������¶L�

GH�LQWHUQHWL�]DPDQ�JHoLUPHN�DPDFÕ�LOH�NXOODQGÕNODUÕQÕ�EHOLUW�
PLúOHUGLU��7DEOR�,,���

7DEOR�,,��g÷UHQFLOHULQ�øQWHUQHW�.XOODQÕPÕQD�øOLúNLQ�g]HOOLNOHULQ�'D÷ÕOÕPÕ

g÷UHQFLOHULQ�øQWHUQHWH�<|QHOLN�(SLVWHPL\RORMLN�øQDQo�gOoH÷L�
DOW� ER\XW� SXDQ� RUWDODPDODUÕQD� EDNWÕ÷ÕPÕ]� GD� .HVLQOLN� YH�
%LOJLQLQ� .D\QD÷Õ� DOW� ER\XWXQGDQ� ������������� %LOJLQLQ�
*HUHNoHOHQGLULOPHVL� DOW� ER\XWXQGDQ� ������������ %LOJLQLQ�
<DSÕVÕ�DOW�ER\XWXQGDQ������������YH�|OoHN�WRSODP�SXDQÕQGD�
GD�������������DOGÕNODUÕ�J|U�OPHNWHGLU��7DEOR�,,,���

7DEOR�,,,��g÷UHQFLOHULQ�øQWHUQHWH�<|QHOLN�(SLVWHPRORMLN�øQDQo�gOoH÷L
�����������������$OW�%R\XW�3XDQ�2UWDODPDODUÕ

g÷UHQFLOHULQ� WDQÕWÕFÕ� |]HOOLNOHULQH� J|UH� LQWHUQHWH� \|QHOLN�
HSLVWHPL\RORMLN� LQDQo� |OoH÷L� SXDQ� RUWDODPDODUÕQÕ�
NDUúÕODúWÕUGÕ÷ÕPÕ]GD�\Dú�JUXSODUÕQD�YH�RNXGXNODUÕ�VÕQÕID�J|UH�
DOW� ER\XWODUGD� YH� |OoHN� WRSODP� SXDQ� DUDVÕQGD� KHUKDQJL� ELU�
DQODPOÕOÕN�\RNWXU���&LQVL\HW�GH÷LúNHQLQH�EDNWÕ÷ÕPÕ]GD�NDGÕQ�
ODUÕQ�|OoHN�WRSODP�SXDQÕQÕQ��������������HUNHNOHULQ�WRSODP�
SXDQÕQÕQ� ����������� ROGX÷X� YH� DUDGDNL� IDUNÕQ� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�ROGX÷X�EHOLUOHQPLúWLU��g÷UHQFLOHULQ�KHPúLUHOLN�
E|O�P�Q�� VHoPH� QHGHQOHULQH� J|UH� |OoHN� SXDQODUÕQD�
EDNWÕ÷ÕPÕ]� GD� %LOJLQLQ� *HUHNoHOHQGLULOPHVL� DOW� ER\XWXQGD�
PHVOH÷L�VHYGL÷L�LoLQ�VHoHQOHULQ�SXDQ�RUWDODPDVÕ���������������
PHVOH÷L� PHFEXUL� QHGHQOHUGHQ� VHoHQOHUGHQ� ��������������
DUNDGDú� WDYVL\HVL� LOH� VHoHQOHUGHQ� �������������� YH� GL÷HU�
VHEHSOHUOH� VHoHQOHUGHQ� ������������� GDKD� G�ú�N� ROGX÷X� YH�
DUDGDNL� IDUNÕQ� LVH� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ROGX÷X�EXOXQ�
PXúWXU��7DEOR�,9���

7DEOR�,9��g÷UHQFLOHULQ�7DQÕWÕFÕ�g]HOOLNOHULQH�*|UH�øQWHUQHWH�<|QHOLN�����
�����������������(SLVWHPRORMLN�øQDQo�gOoH÷L�3XDQ�2UWDODPDODUÕQÕQ�.DUúÕODúWÕUÕOPDVÕ

g÷UHQFLOHULQ� LNDPHW� HGLOHQ� \HULQ� LQWHUQHW� ED÷ODQWÕVÕ� ROPD�
GXUXPX�� J�QO�N� LQWHUQHW� NXOODQPD� V�UHVL�� LQWHUQHW� NXOODQÕP�
DPDFÕ� YH� LQWHUQHWH� ED÷ODQPDN� LoLQ� NXOODQGÕNODUÕ� FLKD]ODU�
|÷UHQFLOHULQ�HSLVWHPRORMLN�LQDQoODUÕ�YH�DOW�ER\XWODUÕ�DUDVÕQGD�
DQODPOÕ� ELU� IDUNOÕOÕN� \DUDWPDGÕ÷Õ� EHOLUOHQPLúWLU�� $QFDN�
LQWHUQHWL�NXOODQPD�V�UHOHULQH�EDNÕOGÕ÷ÕQGD�W�P�DOW�ER\XWODUGD�
YH� WRSODP� SXDQODUÕ� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕOÕN�
YDUGÕU�� g÷UHQFLOHULQ� LQWHUQHWL� J�YHQOL� EXOPD� GXUXPODUÕ�
LQFHOHQGL÷LQGH�LVH�.HVLQOLN�YH�%LOJLQLQ�.D\QD÷Õ�DOW�ER\XWX�LOH�
|OoHN� WRSODP� SXDQÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN�
ROGX÷X�VDSWDQPÕúWÕU��7DEOR�9����

7DEOR�9��g÷UHQFLOHULQ�øQWHUQHW�.XOODQÕPÕQD�øOLúNLQ�g]HOOLNOHULQH�*|UH��
����������������øQWHUQHWH�<|QHOLN�(SLVWHPRORMLN�øQDQo�gOoH÷L�
�����������������3XDQ�2UWDODPDODUÕQÕQ�.DUúÕODúWÕUÕOPDVÕ

<):<1̪5) 
%DNÕP� NDOLWHVLQLQ� DUWÕUÕOPDVÕ�� PDOL\HWLQLQ� G�ú�U�OPHVL� YH�
KDVWD�PHUNH]OL� EDNÕPÕQ� JHOLúWLULOPHVL�� KHPúLUHOHULQ�PHVOHNL�
ELOJL� YH� EHFHULOHULQL� DUWWÕUPDN� DPDFÕ\OD� ELOJL� YH� LOHWLúLP�
WHNQRORMLVLQGHQ� ID\GDODQPDODUÕ� LOH� P�PN�QG�U� ������
+HPúLUHOLN�|÷UHQFLOHULQLQ�HSLVWHPRORML�LQDQoODUÕQÕ�EHOLUOHPHN�
DPDFÕ� LOH� \DSWÕ÷ÕPÕ]� EX� DUDúWÕUPDGD� NDWÕOÕPFÕODUÕQ� WDQÕWÕFÕ�
|]HOOLNOHUL� LQFHOHQGL÷LQGH�� oR÷XQOX÷XQXQ� NDGÕQ� ��������
ROGX÷X� YH� �����¶�Q�Q� KHPúLUHOLN� E|O�P�Q�� VHYGL÷L� LoLQ�
VHoWL÷L� YH� �����¶LQLQ� ������ \Dú� DUDVÕQGD� ROGX÷X� EHOLUOHQ�
PLúWLU� �7DEOR� ,��� <DSÕODQ� oDOÕúPDODUGD� GD� LQWHUQHW�
NXOODQÕFÕODUÕQÕQ� E�\�N� oR÷XQOX÷XQXQ� |]HOOLNOH� ������ \Dú�
DUDOÕ÷ÕQGDNL�JHQo�\HWLúNLQOHUGHQ�ROXúWX÷X�J|U�OPHNWHGLU�������
7�UNL\H� øVWDWLVWLN� .XUXPX� ����� \ÕOÕ� YHULOHUL� GH� EHQ]HU�
úHNLOGH���ONHPL]GH�LQWHUQHW�NXOODQDQODUÕQ������¶VLQLQ�������
\Dú� JUXEXQGD� ROGX÷XQX� EHOLUWPLúWLU� ������ %X� DoÕGDQ� GH÷HU�
OHQGLULOGL÷LQGH� oDOÕúPDPÕ]GD� \HU� DODQ� |÷UHQFL� JUXEXQXQ�
\DúDPÕQGD�LQWHUQHW�|QHPOL�ELU�URO�R\QDPDNWDGÕU��$UDúWÕUPDGD�
|÷UHQFLOHULQ� LQWHUQHW� NXOODQÕPÕQD� LOLúNLQ� |]HOOLNOHULQLQ�
GD÷ÕOÕPÕ� LQFHOHQGL÷LQGH�� �����¶VLQLQ� LNDPHW� HGLOHQ� \HULQ�
LQWHUQHW� ED÷ODQWÕVÕ� EXOXQPDNWD�������¶�� ���� \ÕOGÕU� LQWHUQHW�
NXOODQPDNWD�� �����¶�� J�QGH� ���� VDDW� DUDVÕQGD� LQWHUQHW�
NXOODQPDNWD�������¶VL� GR÷UX� ELOJL\H� XODúPDN� LoLQ� LQWHUQHWL�
J�YHQOL� EXOPDNWDGÕU�� g÷UHQFLOHULQ� ���¶�� LQWHUQHWL� ]DPDQ�
JHoLUPH�DPDFÕ\OD�NXOODQÕUNHQ�������¶VL�PRELO�WHOHIRQ�NXOOD�
QDUDN�LQWHUQHW�XODúÕPÕQÕ�VD÷ODPDNWDGÕU��7DEOR�,,���%X�GXUXP��
�QLYHUVLWH� |÷UHQFLOHULQLQ� E�\�N� oR÷XQOX÷XQXQ� WHNQRORML�
NXOODQÕPÕQD�\DWNÕQ�<�YH�=�NXúD÷Õ�ROGX÷X�LQWHUQHW�YH�VRV\DO�
PHG\DQÕQ�|QHPOL�ELU�LOHWLúLP�DUDFÕ�RODUDN�NDEXO�HGLOGL÷L�J|]�
|Q�QH� DOÕQGÕ÷ÕQGD� úDúÕUWÕFÕ� GH÷LOGLU�� (SLVWHPRORMLN� LQDQo�
|OoH÷LQGH�ELUH\LQ�G�ú�N�SXDQ�DOPDVÕ�|÷UHQPH�NDELOL\HWLQLQ�
DUWDELOHFH÷LQH�� ELOJL\L� ROXúWXUDUDN� ELOJL� �UHWHELOHFH÷LQH��
|÷UHQPHQLQ� oDEDODU� VRQXFX� ROXúDFD÷ÕQD� YH� JHUoHNOHULQ�
]DPDQ� LoLQGH� GH÷LúHELOHFH÷LQH� RODQ� LQDQFÕQÕ� LIDGH� HGHU��
<�NVHN� SXDQ� DOPDVÕ� LVH� |÷UHQPH� NDELOL\HWLQLQ� JHQHWLN�
ROGX÷XQD�� ]HNL� ELUH\OHULQ� oDED� J|VWHUPHGHQ� GDKD� oDEXN�
|÷UHQGLNOHULQH��GL÷HUOHULQLQ�LVH�VÕQÕUOÕ�|÷UHQPH�\HWHQHNOHULQ�
GHQ�GROD\Õ�]RU�SUREOHPOHUL�QH�NDGDU�X÷UDúVDODU�GD�o|]HPH\H�
FHNOHULQH�� E|\OH� NLúLOHU� LoLQ� oDEDQÕQ� |÷UHQPH� LOH� VRQXoODQ�
PD\DFD÷ÕQD��JHUoHNOHULQ�NHVLQ�YH�GH÷LúPH]OL÷LQH�RODQ�LQDQFÕ�
LIDGH�HGHU�������$UDúWÕUPDGD��|÷UHQFLOHULQ�øQWHUQHWH�<|QHOLN�
(SLVWHPL\RORMLN�øQDQo�gOoH÷L�SXDQ�RUWDODPDODUÕQÕQ�GD÷ÕOÕPÕ�
LQFHOHQGL÷LQGH��NDWÕOÕPFÕODUÕQ�øQWHUQHWH�<|QHOLN�(SLVWHPL\R�
ORMLN� øQDQo� gOoH÷LQGHQ� DOGÕ÷Õ� RUWDODPD� SXDQ� RUWDODPDVÕ�
������������RODUDN�EXOXQPXúWXU��$\UÕFD��|÷UHQFLOHULQ�.HVLQ�
OLN�YH�%LOJLQLQ�.D\QD÷Õ�DOW�ER\XWXQGDQ��������������%LOJLQLQ�
*HUHNoHOHQGLULOPHVL� DOW� ER\XWXQGDQ� ������������ ELOJLQLQ�
\DSÕVÕ� DOW� ER\XWXQGDQ� ����������� SXDQÕ� DOPÕúODUGÕU� �7DEOR�
,,,��� gOoH÷LQ� SXDQ� DUDOÕNODUÕ� GLNNDWH� DOÕQGÕ÷ÕQGD� KHPúLUHOLN�
|÷UHQFLOHULQLQ� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQÕQ�
RUWD�G�]H\GH�\DQL�QHW�ROPDGÕ÷Õ�V|\OHQHELOLU��gOoH÷LQ�KHU�ELU�
DOW� ER\XWXQGDQ� DOÕQDQ� \�NVHN� SXDQ�� ELUH\LQ� R� DOW� ER\XWD�
LOLúNLQ� JHOLúPHPLú�ROJXQODúPDPÕú� HSLVWHPRORMLN� LQDQoODUD�
VDKLS�ROGX÷XQX��G�ú�N�SXDQ�LVH�JHOLúPLú�ROJXQODúPÕú�HSLVWH�
PRORMLN� LQDQoODUD� VDKLS� ROGX÷XQX� J|VWHUPHNWHGLU� ����� %X�
ELOJL\H�GD\DQDUDN��|÷UHQFL�KHPúLUHOHULQ�NHVLQOLN�YH�ELOJLQLQ�
ND\QD÷Õ�YH�ELOJLQLQ�\DSÕVÕ�LQDQoODUÕQÕQ�RUWD�G�]H\GH�ROGX÷X��
ELOJLQLQ� JHUHNoHOHQGLULOPHVL� LQDQoODUÕQÕQ� LVH� RUWD� G�]H\LQ�

�]HULQGH�ROGX÷X�J|U�OPHNWHGLU��<DQL��|÷UHQFL�KHPúLUHOHULQ�HQ�
JHOLúPLú� LQDQoODUÕQÕQ� ELOJLQLQ� JHUHNoHOHQGLULOPHVL� ROGX÷X�
DQODúÕOPDNWDGÕU�� dDOÕúPD� EXOJXODUÕPÕ]D� EHQ]HU� úHNLOGH�
.DUDR÷ODQ�<ÕOPD]�YH�.ÕOÕo�dDNPDN��������WDUDIÕQGDQ�|÷UHW�
PHQ� DGD\ODUÕQÕQ� LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQÕ�
EHOLUOHPH\H� \|QHOLN� DUDúWÕUPDGD� GD� |÷UHWPHQ� DGD\ODUÕQÕQ�
LQWHUQHWH� \|QHOLN� HSLVWHPRORMLN� LQDQoODUÕQÕQ� RUWD� \DQL� QHW�
ROPD\DQ� G�]H\GH� ROGX÷X� EHOLUOHQPLúWLU� ������ $UDúWÕUPDGD�
|÷UHQFLOHULQ� HSLVWHPRORMLN� LQDQoODUÕQÕQ� \Dú� JUXSODUÕQD� J|UH�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUNOÕOÕN�J|VWHUPHGL÷L�VDSWDQ�
PÕúWÕU�� <DSÕODQ� oDOÕúPDODUGD� \Dú� JUXSODUÕ� LOH� HSLVWHPRORMLN�
LQDQoODUÕ� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUNOÕOÕN�
ROGX÷X�YH�\Dú�DUWWÕNoD�NDWÕOÕPFÕODUÕQ�GDKD�JHOLúPLú�HSLVWHPR�
ORMLN� LQDQFD� VDKLS� ROGXNODUÕ� ELOGLULOPLúWLU�� $QFDN� GL÷HU�
oDOÕúPDODUGDNL� VRQXoODU� LOH� oDOÕúPDPÕ]� EHQ]HUOLN� J|VWHUPH�
PHNWHGLU�� %XQXQ� QHGHQLQLQ� LVH�� oDOÕúPD� JUXEXQXQ� IDUNOÕOÕN�
J|VWHUPHVL� RODELOLU� ������ $UDúWÕUPDGD� |÷UHQFLOHULQ� WDQÕWÕFÕ�
|]HOOLNOHULQH� J|UH� LQWHUQHWH� \|QHOLN� HSLVWHPL\RORMLN� LQDQo�
|OoH÷L� SXDQ� RUWDODPDODUÕ� NDUúÕODúWÕUÕOGÕ÷ÕQGD�� NDGÕQODUÕQ�
øQWHUQHWH�<|QHOLN�(SLVWHPL\RORMLN�øQDQo�gOoH÷L�WRSODP�SXDQ�
RUWDODPDVÕ�HUNHNOHUH�J|UH�GDKD�G�ú�N�ROGX÷X�EHOLUOHQPLú�YH�
JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN� ROGX÷X�
VDSWDQPÕúWÕU��gOoHNWHQ�G�ú�N�SXDQ�DOÕQPDVÕ�LQWHUQHWH�\|QHOLN�
HSLVWHPRORMLN�LQDQoODUÕQÕQ�JHOLúPLú�ROGX÷XQX�J|VWHUPHNWHGLU��
%LoHU�YH�DUN��EHQ]HU�úHNLOGH�|÷UHWPHQ�DGD\ODUÕ\OD�ELU�oDOÕúPD�
\DSPÕú�YH�VRQXo�RODUDN�NDGÕQ�|÷UHWPHQ�DGD\ODUÕQÕQ�HSLVWHPL�
\RORMLN�LQDQoODUÕQÕQ�GDKD�ROXPOX�\|QGH�ROGX÷X�EHOLUOHPLúWLU�
������<DSÕODQ�ELU�oDOÕúPDGD�GD�NDGÕQ�|÷UHQFLOHU��HUNHN�|÷UHQ�
FLOHUH� J|UH� |÷UHQPHQLQ� \HWHQHNWHQ� oRN� J|VWHULOHQ� oDED\D�
ED÷OÕ�ROGX÷XQD�LQDQPDNWDGÕUODU�YH�EXOJX�HOGH�HGLOHQ�DUDúWÕU�
PD�EXOJXODUÕ\OD�EHQ]HUOLN�J|VWHUPHNWHGLU�������.DGÕQ�|÷UHQ�
FLOHULQ� HUNHN� |÷UHQFLOHUH� J|UH� GDKD� JHOLúPLú� HSLVWHPRORMLN�
LQDQoODUD� VDKLS� ROGX÷XQX� V|\OHPHNWHGLU�� 'HU\DNXOX� �������
\DSWÕ÷Õ� oDOÕúPDGD�� �QLYHUVLWH� |÷UHQFLOHULQLQ� ELOJL� YH� |÷UHQ�
PH\H�LOLúNLQ�LQDQoODUGD�DQODPOÕ�IDUN�EXOPDVD�GD�NÕ]�|÷UHQFLO�
HULQ�EX�DODQGDNL�SXDQ�RUWDODPDODUÕQÕQ�GDKD�\�NVHN�ROGX÷XQX�
VDSWDPÕúWÕU� ����� $UDúWÕUPDODUGD� FLQVL\HW� GH÷LúNHQLQH� J|UH�
IDUNOÕ� VRQXoODUD� XODúÕOPDVÕQÕQ� |÷UHQFLOHULQ� RNXO� GÕúÕQGDNL�
\DúDQWÕODUÕQGDQ�� |÷UHQFLOLN� VÕUDVÕQGDNL� \DúDQWÕODUGDQ� YH�
RNXOODUGD� H÷LWLP� YHUHQ� NLúLOHULQ� |÷UHWPH� DOÕúNDQOÕNODUÕQGDQ�
ND\QDNODQGÕ÷Õ� G�ú�Q�OPHNWHGLU�� $\QÕ� |÷UHQPH� RUWDPÕQGD�
EXOXQDQ�NÕ]�YH�HUNHN�|÷UHQFLOHULQ�HSLVWHPRORMLN�LQDQoODUÕQÕQ�
IDUNOÕOÕN�J|VWHUPHVLQLQ�IDUNOÕ�QHGHQOHUL�ROPDOÕGÕU��%X�QHGHQ�
OHU�DUDVÕQGD�H÷LWLPFLOHULQ�HSLVWHPRORMLN�LQDQoODUÕQÕQ�IDUNOÕOÕN�
J|VWHUPHVL�� |÷UHQPH� V�UHFLQGH� |÷UHQFLOHULQ� V�UHFH� NDWÕOÕP�
G�]H\L��|÷UHQFLOHULQ�NLúLVHO�|]HOOLNOHUL��VRV\R�N�OW�UHO�\DSÕQÕQ�
FLQVL\HWOHUH�\�NOHGL÷L�UROOHU�JLEL�GH÷LúNHQOHUL�VD\ÕODELOLU�
�$UDúWÕUPDGD�KHPúLUHOLN�E|O�P��VHoPH�QHGHQLQH�J|UH�|OoHN�
SXDQ�RUWDODPDODUÕ�NDUúÕODúWÕUÕOGÕ÷ÕQGD��E|O�PH�VHYHUHN�JHOHQ�
|÷UHQFLOHULQ�øQWHUQHWH�<|QHOLN�(SLVWHPL\RORMLN�øQDQo�gOoH÷L�
ELOJLQLQ� JHUHNoHOHQGLULOPHVL� DOW� ER\XW� SXDQ� RUWDODPDVÕQÕQ�
GL÷HU�JUXSODUD�J|UH�GDKD�G�ú�N�ROGX÷X�EHOLUOHQPLú�YH�JUXSODU�
DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN� ROGX÷X� VDSWDQ�
PÕúWÕU��S��������7DEOR�,9���hONHPL]GH�KHPúLUHOLN�PHVOH÷LQLQ�
JHOLúPHVL� YH� VWDW�V�Q�Q� DUWÕUÕOPDVÕ� LoLQ� PHVOH÷LQ� WDP�
DQODPÕ\OD� X\JXODQÕS� \HULQH� JHWLULOPHVL� |QHP� WDúÕPDNWDGÕU��
%X�QHGHQOH�EX�PHVOHNOHUL�VHoHQ�NLúLOHULQ�ELOLQoOL�RODUDN�VHoP�
HOHUL�� PHVOH÷L� L\L� WDQÕPDODUÕ�� NDEXOOHQPHOHUL� YH� VHYPHOHUL�

JHUHNPHNWHGLU� ������ %X� oDOÕúPDGD� |÷UHQFLOHULQ� oR÷XQ�
OX÷XQXQ�KHPúLUHOLN�E|O�P�Q��VHYHUHN�VHoPHOHUL��KHP�H÷LWLP�
NDOLWHVLQL� KHP� GH� ELUH\VHO� EDúDUÕ\Õ� DUWÕUDFD÷ÕQGDQ� |QHPOL�
J|U�OPHNWHGLU��%XQXQ� \DQÕQGD� EDúDUÕ\Õ� DUWÕUPDQÕQ� \ROODUÕQ�
GDQ� ELUL� GH� |÷UHQFLOHUH�� NHQGL� NHQGLQH� |÷UHQPH� EHFHULVL�
ND]DQGÕUPDN��PHVOHNL�YH�VRV\DO�KHGHIOHULQH�XODúDELOPHOHULQL�
VD÷ODPDN�LoLQ�LQWHUQHWH�\|QHOLN�EHFHULOHULQLQ�ND]DQGÕUÕOPDVÕ��
|QHPOL�RODQ�ELU�JHUHNOLOLNWLU��
�$UDúWÕUPDGD�HSLVWHPRORMLN�LQDQoODU�DoÕVÕQGDQ�VÕQÕI�G�]H\OHU�
LQH� J|UH� IDUNOÕOÕ÷ÕQ� ROPDGÕ÷Õ� EHOLUOHQPLúWLU�� <DSÕODQ� ELU�
DUDúWÕUPDGD�|÷UHQFLOHULQ�VÕQÕI�G�]H\OHUL�DUWWÕNoD�HSLVWHPROR�
MLN�LQDQoODUÕQÕQ�GD�DUWWÕ÷Õ�VDSWDQPÕúWÕU�������'L÷HU�ELU�oDOÕúPD�
GD� LVH� IHQ� ELOJLVL� |÷UHWPHQ� DGD\ODUÕ\OD� \DSÕOPÕú�� EHQ]HU�
úHNLOGH� HSLVWHPRORMLN� LQDQoODUÕQ� ]DPDQOD� GH÷LúHELOGL÷LQL�
J|VWHUPLúOHUGLU�������g÷UHQFLOHULQ�HSLVWHPRORMLN�LQDQoODUÕQÕQ�
VÕQÕI�G�]H\LQH�J|UH�IDUN�ROPDPDVÕ��YDU�RODQ�KHGHI�ND]DQÕP�
ODUÕQÕQ� \HQLGHQ� J|]GHQ� JHoLULOPHVLQL� JHUHNWLUPHNWHGLU��
d�QN�� ROPDVÕ� JHUHNHQ�� VÕQÕI� VHYL\HOHUL� DUWWÕNoD� DOÕQDQ�
H÷LWLPLQ�YH��QLYHUVLWH�H÷LWLPLQLQ�NLúLOHUH�NDWWÕ÷Õ�QLWHOLNOHULQ�
ELU�VRQXFX�RODUDN�HSLVWHPRORMLN�LQDQoODUÕQ�GD�DUWPDVÕ�JHUHN�
PHNWHGLU�� $UDúWÕUPDGD�� |÷UHQFLOHULQ� LQWHUQHW� NXOODQÕPÕQD�
LOLúNLQ� |]HOOLNOHULQH� J|UH� LQWHUQHWH� \|QHOLN� HSLVWHPL\RORMLN�
LQDQo�|OoH÷L�SXDQ�RUWDODPDODUÕ�NDUúÕODúWÕUÕOGÕ÷ÕQGD�����\ÕOGÕU�
LQWHUQHW�NXOODQDQ�|÷UHQFLOHULQ�.HVLQOLN�YH�%LOJLQLQ�.D\QD÷Õ��
%LOJLQLQ� <DSÕVÕ� YH� WRSODP� ER\XWWD� SXDQ� RUWDODPDVÕ� GL÷HU�
JUXSODUD� J|UH� GDKD� G�ú�N�� ELOJLQLQ� JHUHNoHOHQGLULOPHVL� DOW�
ER\XWXQGD� GD� GDKD� \�NVHN� ROGX÷X� EHOLUOHQPLú� YH� JUXSODU�
DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN� ROGX÷X� VDSWDQ�
PÕúWÕU� �S��������$\UÕFD�GR÷UX�ELOJL\H�XODúPDN� LoLQ� LQWHUQHWL�
NXOODQPD\Õ�J�YHQOL�EXOPD\DQ�|÷UHQFLOHULQ�.HVLQOLN�YH�%LOJL�
QLQ� .D\QD÷Õ� YH� WRSODP� ER\XWWD� DOGÕNODUÕ� SXDQ� RUWDODPDVÕ�
J�YHQOL�EXODQ�|÷UHQFLOHUH�J|UH�GDKD�G�ú�N�ROGX÷X�EXOXQPXú�
YH�JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUN�ROGX÷X�
VDSWDQPÕúWÕU��S���������7DEOR�9���g÷UHQFLOHULQ����¶���������
LQWHUQHWL� ]DPDQ� JHoLUPHN� LoLQ� NXOODQGÕ÷ÕQÕ� EHOLUWPLúWLU��
LQWHUQHW� NXOODQÕP� DPDFÕQD� J|UH� |OoHN� WRSODP� SXDQÕQD�
EDNÕOGÕ÷ÕQGD�H÷OHQFH�DPDFÕ�LOH�NXOODQDQODUÕQ���������WRSODP�
SXDQODUÕQÕQ���������������GDKD�G�ú�N�ROGX÷X�DQFDN�DUDGDNL�
IDUNÕQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ROPDGÕ÷Õ� WHVSLW� HGLOPLúWLU��
/LWHUDW�UGH� |÷UHQFLOHULQ� LQWHUQHWL� GDKD� oRN� ELOJL\H� HULúPH�
DUDFÕ� RODUDN� NXOODQGÕ÷ÕQÕ� LIDGH� HGHQ� oDOÕúPDODUÕQ� \DQÕ� VÕUD�
����� oDOÕúPD� EXOJXODUÕPÕ]D� SDUDOHO� RODUDN� |÷UHQFLOHULQ�
LQWHUQHWL� GDKD� oRN� VRV\DO� PHG\D� DPDFÕ� LOH� NXOODQGÕ÷ÕQÕ�
EHOLUWHQ�oDOÕúPDODU�GD�PHYFXWWXU�������g÷UHQFLOHULQLQ�LQWHUQH�
WL�E�\�N�RUDQGD�VRV\DO�ELU�H÷OHQFH�ND\QD÷Õ�RODUDN�J|UPHOHUL�
HSLVWHPRORMLN�LQDQoODUÕ��]HULQGH�HWNLOL�ROPDGÕ÷ÕQÕ�G�ú�QG�UH�
ELOLU��

;76=i�>-�l6-:ʈ4-:
$UDúWÕUPD� VRQXFXQGD� |÷UHQFLOHULQ� LQWHUQHWH� \|QHOLN� HSLVWH�
PRORMLN� LQDQoODUÕQGD� \Dú� JUXEX�� VÕQÕI�� LNDPHW� HWWL÷L� \HUGH�
LQWHUQHW� ED÷ODQWÕVÕ� ROPD� GXUXPX�� J�QO�N� LQWHUQHW� NXOODQPD�
V�UHVL��LQWHUQHWL�NXOODQPD�DPDFÕ�YH�LQWHUQHWH�ED÷ODQPD�DUDFÕ�
GH÷LúNHQOHUL� DoÕVÕQGDQ� ELU� IDUNOÕOÕN� J|U�OPH]NHQ�� FLQVL\HW�
DoÕVÕQGDQ�EDNÕOGÕ÷ÕQGD�NDGÕQODUÕQ�HUNHNOHUH�RUDQOD�HSLVWHPR�
ORMLN� LQDQoODUÕQÕQ� GDKD� JHOLúPLú�ROJXQODúPÕú� ROGX÷X�
J|U�OPHNWHGLU�� 6RQXo� RODUDN� KHPúLUHOLN� |÷UHQFLOHULQLQ�
LQWHUQHWH�\|QHOLN�HSLVWHPRORMLN�LQDQoODUÕQÕQ�RUWD�QHW�ROPD\DQ�
G�]H\GH� ROGX÷X� EHOLUOHQPLúWLU�� +HPúLUHOLN� |÷UHQFLOHULQLQ�
E�\�N� ELU� oR÷XQOX÷X� LQWHUQHWL� oHúLWOL� DPDoODUOD� NXOODQPDN�
WDGÕU�� $QFDN�� LQWHUQHW� NXOODQÕPÕQÕQ� |÷UHQFLOHULQ� JHOLúLPLQL�
GHVWHNOH\LFL�ELU�NXOODQÕP�DODQÕQD�\|QOHQGLULOPHVL�JHUHNPHN�
WHGLU�� %XQXQ� LoLQ� GH� KHPúLUHOLN� H÷LWLPLQH� |]J�Q� LQWHUQHWWH�
LoHULNOHU� YH� HWNLQOLNOHU� JHOLúWLULOHELOLU� \D� GD� |÷UHQFLOHULQ�
LQWHUQHWWH�EDúDUÕOÕ�ELU�DUDPD�\DSPD�EHFHULOHULQL�JHOLúWLUPHOHUL�
QL�GHVWHNOH\HFHN�H÷LWLPOHU�G�]HQOHQHELOLU�

(WLN�.XUXO�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
$WDW�UN� hQLYHUVLWHVL� +HPúLUHOLN� )DN�OWHVL� (WLN� .XUXOX�
WDUDIÕQGDQ�RQD\ODQPÕúWÕU��RQD\�WDULKL�������������������

.DWÕOÕPFÕ�2QDPÕ��
7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� +HOVLQNL� 'HNODUD�
V\RQXQD� J|UH� SURVHG�UOHUGHQ� |QFH� \D]ÕOÕ� ELOJLOHQGLULOPLú�
RQDP�DOÕQPÕúWÕU�

<D]DU�.DWNÕODUÕ��
)LNLU�±�1�7���(�.���6�.���7DVDUÕP� ��1�7���(�.���6�.���'HQH�
WOHPH���1�7���(�.����.D\QDNODU���1�7���(�.���6�.���9HUL�7RSODQ�
PDVÕ�YH�YH\D�øúOHPHVL�±�6�.���$QDOL]�YH�YH\D�<RUXP�±�1�7���
(�.��� /LWHUDW�U�7DUDPDVÕ� ��1�7��� (�.��� 6�.���<D]Õ\Õ�<D]DQ� ��
1�7���(�.���6�.���(OHúWLUHO�øQFHOHPH���1�7���(�.���6�.�

dÕNDU�dDWÕúPDVÕ�
�<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�
 
)LQDQVDO�'HVWHN��
%X�oDOÕúPD�LoLQ�KHUKDQJL�ELU�ILQDQVDO�GHVWHN�DOÕQPDPÕúWÕU�

6XQXOGX÷X�.RQJUH��������(NLP�������(U]XUXP�3DODQG|NHQ�
8OXVODUDUDVÕ�+HPúLUHOLN�(÷LWLP�.RQJUHVL¶QGH�V|]HO�ELOGLUL�
RODUDN�VXQXOPXúWXU�

7�UNR÷OX�1��YH�DUN� $NG�7ÕS�'�����������

���



<ÕOPD]�0��+HPúLUHOLN�EDNÕP�KL]PHWLQLQ�NDOLWH�
VLQL�JHOLúWLUPH�\ROX�RODUDN�NDQÕWD�GD\DOÕ�X\JXOD�
PD��&XPKXUL\HW�hQLYHUVLWHVL�+HPúLUHOLN�<�NVH�
NRNXOX�'HUJLVL��������������������

)D\GDOÕJ�O�g'��+HPúLUHOLN�|÷UHQFLOHULQGH�ELOJL�
RNXU\D]DUOÕ÷Õ�H÷LWLPL�������.DVÕP������WDULKLQ�
GH�JHUoHNOHúHQ��WK�,QWHUQDWLRQDO�6\PSRVLXP�RQ�
,QIRUPDWLRQ� 0DQDJHPHQW� LQ� DQ� &KDQJLQJ�
:RUOG¶GH� VXQXOPXúWXU�� �(ULúLP� WDULKL��
������������� KWWSV���DE�RUJ�WU�DE���ELOGL�
UL�����SGI

+DOOLOD��/��(���$O�=XEDLGL��5���$O�*KDPGL��1���	�
$OH[DQGHU��*��1XUVLQJ�VWXGHQWV
�XVH�RI�,QWHUQHW�
DQG�&RPSXWHU�IRU�WKHLU�(GXFDWLRQ�LQ�WKH�&ROOHJH�
RI�1XUVLQJ��,QW�-�1XUV�&OLQ�3UDFW��
�����������������

dDNPDN�(.��<ÕOPD]�)*.��<ÕOPD]�5��øQWHUQHWH�
\|QHOLN�HSLVWHPRORMLN�LQDQo�|OoH÷LQLQ�X\DUODPD�
oDOÕúPDVÕ��(÷LWLP�7HNQRORMLVL�.XUDP�YH�8\JXOD�
PD��������������������

'HU\DNXOX�'��(SLVWHPRORMLN�LQDQoODU��.X]JXQ�<��
'HU\DNXOX� '�� HGLW|UOHU�� (÷LWLPGH� %LUH\VHO�
)DUNOÕOÕNODU�� ��EDVÕP�� $QNDUD�� 1REHO�
<D\ÕQ�'D÷ÕWÕP����������������

7H]FL�(��(UGHQHU�0$��YH�$WLFL�6��7KH�HIIHFW�RI�
SUH�VHUYLFH� WHDFKHUV
�HSLVWHPRORJLFDO�EHOLHIV�RQ�
WHDFKLQJ� DSSURDFKHV�� 8QLYHUVDO� -RXUQDO� RI�
(GXFDWLRQDO�5HVHDUFK������������$�����������

+RIHU�%��3HUVRQDO�HSLVWHPRORJ\�UHVHDUFK��,PSOL�
FDWLRQV� IRU� WHDFKLQJ� DQG� OHDUQLQJ�� -RXUQDO� RI�
(GXFDWLRQDO� 3V\FKRORJ\� 5HYLHZ�� ������ �������
�������

*�URO�$��$OWXQEDú�6��YH�.DUDDVODQ�1��g÷UHWPHQ�
DGD\ODUÕQÕQ�|]�\HWHUOLN�LQDQoODUÕ�YH�HSLVWHPROR�
MLN� LQDQoODUÕ� �]HULQH� ELU� oDOÕúPD�� H�-RXUQDO� RI�
1HZ� :RUOG� 6FLHQFHV� $FDGHP\�� ������ ���
���������

$NVDQ�1��6|]HU�0$��hQLYHUVLWH� |÷UHQFLOHULQLQ�
HSLVWHPRORMLN� LQDQoODUÕ� LOH� SUREOHP� o|]PH�
EHFHULOHUL�DUDVÕQGDNL�LOLúNLOHU��$KL�(YUDQ�hQLYHU�
VLWHVL� .ÕUúHKLU� (÷LWLP� )DN�OWHVL� 'HUJLVL�� ������
������������

g]úDNHU� 0�� &DQSRODW� 0�� YH�<ÕOGÕ]� /�� %HGHQ�
H÷LWLPL� |÷UHWPHQ� DGD\ODUÕQÕQ� HSLVWHPRORMLN�
LQDQoODUÕ� YH� EHQOLN� VD\JÕODUÕ� DUDVÕQGDNL� LOLúNL��
1L÷GH� hQLYHUVLWHVL� %HGHQ� (÷LWLPL� YH� 6SRU�
%LOLPOHUL�'HUJLVL��������������������

%DúED\� 0�� (SLVWHPRORMLN� LQDQFÕQ� HOHúWLUHO�
G�ú�QPH�YH��VWELOLú�LOH�LOLúNLVLQLQ�\DSÕVDO�HúLWOLN�
PRGHOL�LOH�LQFHOHQPHVL��(÷LWLP�YH�%LOLP��
���������������������
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6FKRPPHU�0��(IIHFWV�RI�EHOLHIV�DERXW�WKH�QDWXUH�
RI� NQRZOHGJH� RQ� FRPSUHKHQVLRQ�� -RXUQDO� RI�
(GXFDWLRQDO�3V\FKRORJ\������������������������

7RSoX� 06�� 7�]�Q� g<�� (OHPHQWDU\� VWXGHQWV¶�
PHWDFRJQLWLRQ� DQG� HSLVWHPRORJLFDO� EHOLHIV�
FRQVLGHULQJ� VFLHQFH� DFKLHYHPHQW�� JHQGHU� DQG�
VRFLRHFRQRPLF� VWDWXV�� (OHPHQWDU\� (GXFDWLRQ�
2QOLQH����������������������

6DSDQFÕ�$��g÷UHWPHQ�DGD\ODUÕQÕQ�HSLVWHPRORMLN�
LQDQoODUÕ� LOH� ELOLú�VW�� G�]H\OHULQLQ� DNDGHPLN�
EDúDUÕ\OD� LOLúNLVL�� &HODO� %D\DU� hQLYHUVLWHVL�
6RV\DO�%LOLPOHU�'HUJLVL����������������������

(URO� 0�� (UFDQ� /�� 7�UNL\H¶GH� |÷UHQLP� J|UHQ�
\DEDQFÕ�X\UXNOX��QLYHUVLWH�|÷UHQFLOHULQLQ�NLúLVHO�
HSLVWHPRORMLOHUL�YH�EHQOLN�DOJÕODUÕQÕQ�LQFHOHQPH�
VL��(÷LWLPGH�.XUDP�YH�8\JXODPD���������������
��������

(YDQV�/��7URWWHU�'�5�� -RQHV�%*��5DJDLQ�5�0��
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ABSTRACT
Objective:
 L-theanine is one of the main amino acids of tea plant which can cross the blood brain barrier. 
In the central nervous system, L-theanine has certain effects on a number of neurotransmitter 
systems. In this study we tested whether acute application of L-theanine could induce any seizure 
like or inhibitory activity in the brain slice. 

Materials and Methods: 
Effects of L-theanine on epileptiform activity were investigated in two different brain regions. 
Horizontal hippocampal-entorhinal cortex slices were obtained from 30-35 days old C57BL/6 
mice. Extracellular field potentials were recorded from medial entorhinal cortex (EC) and CA3 
region of hippocampus. Epileptiform activity was induced by application of 4 Aminopyridine 
(4AP, 100 µM) in the brain slices and 50 µM L-theanine was applied. From the recordings, the 
duration and frequencies of ictal like events as well as frequency and amplitude of inter-ictal like 
activities were calculated.

Results: 
L-theanine alone did not initiate any synchronized activity. Although, bath application of L-the-
anine after 4AP-induced epileptiform acitivities, did not significantly alter the duration and 
frequency of ictal discharges, L-theanine attenuated the interictal discharges. In EC the frequen-
cies of interictal discharges were significantly decreased. In CA3, the amplitudes of interictal 
activities were significantly reduced. 

Conclusion: 
The present findings suggest that L-theanine do not induce any seizure like event but rather had 
a suppressive effect on ongoing epileptiform activity. 

Key Words: 
Theanine, 4 Aminopyridine, Brain Slice, Epileptiform activity, CA3, Entorhinal cortex

ÖZ
Amaç: 
L-theanine, kan beyin bariyerini geçebilen çay bitkisinin ana amino asitlerinden biridir. Merkezi 
VLQLU�VLVWHPLQGH��/�WKHDQLQH
LQ�ELU�GL]L�Q|URWUDQVPLWHU�VLVWHPL��]HULQGH�EHOLUOL�HWNLOHUL�YDUGÕU��%X�
oDOÕúPDGD��/�WKHDQLQH
QLQ�DNXW�X\JXODPDVÕQÕQ�EH\LQ�NHVLWOHULQGH�KHUKDQJL�ELU�Q|EHW�EHQ]HUL�YH\D�
LQKLEH�HGLFL�DNWLYLWH\H�\RO�DoÕS�DoPD\DFD÷ÕQÕ�WHVW�HWWLN�

Gereç ve Yöntemler: 
L-theanine'in epileptiform aktivite üzerindeki etkileri iki 
IDUNOÕ�EH\LQ�E|OJHVLQGH�DUDúWÕUÕOGÕ��<DWD\�KLSRNDPSDO�HQWRUL-
nal korteks dilimleri, 32-36 günlük C57BL/6 farelerinden 
HOGH� HGLOGL�� +�FUH� GÕúÕ� DODQ� SRWDQVL\HOOHUL� PHGLDO� HQWRULQDO�
korteks (EC) ve hipokampusun CA3 bölgesinden kaydedildi. 
Epileptiform aktivite, beyin dilimlerine 4 Aminopiridin (4AP, 
100 µM) uygulanarak indüklendi ve 50 µM L-theanine uygu-
ODQGÕ��.D\ÕWODUGDQ�LNWDO�EHQ]HUL�ROD\ODUÕQ�V�UHVL�YH�VÕNOÕ÷Õ�LOH�
LQWHULNWDO�EHQ]HUL�DNWLYLWHOHULQ�IUHNDQVÕ�YH�JHQOL÷L�KHVDSODQGÕ�

Bulgular: 
/�WKHDQLQH�WHN�EDúÕQD�KHUKDQJL�ELU�VHQNURQL]H�DNWLYLWH�EDúODW-
PDGÕ���$3�LOH�LQG�NOHQHQ�HSLOHSWLIRUP�DNWLYLWH�VRQUDVÕ�/�WKH-
DQLQH
LQ� EDQ\R� X\JXODPDVÕ� LNWDO� GHúDUMODUÕQ� V�UHVLQL� YH�
VÕNOÕ÷ÕQÕ�|QHPOL�|Oo�GH�GH÷LúWLUPHVH�GH��/�WKHDQLQH�LQWHULNWDO�
GHúDUMODUÕ�D]DOWWÕ��(&
GH�LQWHULNWDO�GHúDUMODUÕQ�VÕNOÕNODUÕ�DQODP-
OÕ�|Oo�GH�D]DOGÕ��&$�
WH�� LQWHULNWDO�DNWLYLWHOHULQ�DPSOLW�GOHUL�
DQODPOÕ�|Oo�GH�D]DOGÕ�

Sonuç: 
%XOJXODUÕPÕ]��/�WKHDQLQH
LQ�KHUKDQJL�ELU�Q|EHW�EHQ]HUL�ROD\�
X\DUPDGÕ÷ÕQÕ��EXQXQ�\HULQH�GHYDP�HGHQ�HSLOHSWLIRUP�DNWLYLWH�
�]HULQGH�EDVNÕOD\ÕFÕ�ELU�HWNL\H�VDKLS�ROGX÷XQX�J|VWHUPHNWH-
dir.

Anahtar Sözcükler: 
7KHDQLQH����$PLQRSLULGLQ��%H\LQ�.HVLWL��(SLOHSWLIRUP�DNWLYL-
WH���&$���(QWRULQDO�.RUWHNV

INTRODUCTION
L-theanine, a nonprotein derivative amino acid, is abundantly 
IRXQG�LQ�WHD�OHDYHV�DQG�DOVR�QDPHG�DV�Ȗ�JOXWDPLOHWK\ODPLG��
��1�HWK\OJOXWDPLQ�� Ȗ�JOXWDPLF�/�HWK\ODPLGH�� Ȗ�HWK\ODPL-
QR�/�JOXWDPLF�DFLG��DQG�Ȗ�/�JOX�HWK\ODPLGH������7HD�KDV�EHHQ�
consumed for over thousands of years and spread to all 
around the world. It has been shown that L-theanine can cross 
the blood brain barrier in rats (2). L-theanine has both 
psychological and physiological effects such as reduction in 
the heart rate and salivary immunoglobulin-A which most 
likely depends on the effects on sympathetic nervous system 
(3). L-theanine showed neuroprotective effects against dopa-
mine induced neurotoxicity via raising glutathione supply in 
DVWURF\WHV� ����� /�WKHDQLQH� DOVR� UHGXFHV�$P\ORLG�%HWD� �$ȕ��
������� OHYHOV�ZKLFK� UHVXOWHG� LQ�$ȕ�������� LQGXFHG�QHXURQDO�
cell death in the cortex and hippocampus (5). 
Glutamine participates in a variety of metabolic pathways 
which is synthesized from glutamate and ammonia in astro-
cytes, so it participates the amino acid needs in the synaptic 
neurotransmitter pools (6). It is thought that L-theanine might 
be able to take a part like glutamine in the brain because of 
the structural similarities (7). Accumulation of theanine in the 
brain is selectively inhibited by glutamine, thus theanine 
could suppress spontaneous and/or exocytotic release of 
glutamine (8). 
In the rat brain ischemia-reperfusion model, L-theanine has 
been shown to reduce the damage in the hippocampus, and it 

has been reported that this is achieved by inhibiting heme 
oxygenase-1 (HO-1) expression and activating the extracellu-
ODU� VLJQDO�UHJXODWHG� NLQDVH� ���� �(5.�� �� ��� SDWKZD\� ����� ,Q�
addition, L-theanine has been reported to have a neuroprotec-
tive effect by modulating GABAergic transmission (through 
the Gamma-Aminobutyric Acid-A (GABA-A) receptor) in 
the mouse ischemia model (10). L-theanine has been reported 
to increase the exocytosis of various neurotransmitters such 
as GABA, glycine and dopamine in the rat striatal neurons 
(11).
Epilepsy is a neurological disorder, characterized by recur-
rent spontaneous, unpredictable, synchronous neuronal 
discharges (12). In neuronal circuitry, the imbalance between 
synaptic inputs of excitation/inhibition and neuronal excit-
DELOLW\� KDYH�EHHQ� VXJJHVWHG� DV� WZR�PDMRU� QHXURQDO�PHFKD-
nisms leading to synchronized discharges (13). In spite of its 
neuroprotective effects and being involved in various 
neurotransmitter systems, the effects of L-theanine on seizure 
susceptibility has been reported in only few studies. It has 
been shown that acute and chronic administration of tea 
extracts, but not pure L-theanine, exerted proconvulsive 
effects (14). In a more recent study, the effects of 2 weeks 
application of L-theanine before the experiments were inves-
tigated. The results showed that L-theanine changed the 
convulsion thresholds of two seizure models. While increas-
ing the threshold for limbic seizures, L-theanine partially 
protected against generalized seizures (15). In the present 
study, for the first time, we described the acute effects of 
L-theanine on epileptiform activity in ex-vivo brain slices. 
We investigated whether (I) the acute application of L-the-
anine could induce any seizure like activity and (II) L-the-
anine has the potential to manipulate ongoing seizure like 
activity in two different brain regions. 

MATERIALS and METHODS
7KH�VWXG\�ZDV�DSSURYHG�E\�.DUDGHQL]�7HFKQLFDO�8QLYHUVLW\��
Animal Care and Ethics Committee (Approval number: 
53488718-108 and date: 08.01.2021) and complies with the 
*XLGH�IRU�WKH�&DUH�DQG�8VH�RI�/DERUDWRU\�$QLPDOV�SULQFLSOHV�
and tenets of the Helsinki Declaration. All the chemicals were 
purchased Sigma-Aldrich unless specified.

Slice Preparation
Acute brain slices were obtained from 30-35 days-old 14 
C57BL/6 female mice as described elsewhere (16, 17). Brief-
ly, following decapitation, brain was rapidly transferred into 
chilled (1.5–2 °C) artificial cerebrospinal fluid (ACSF) 
FRQWDLQLQJ�� ����P0�1D&O�� ����P0�.&O�� �����P0�1D+�-
PO4, 25 mM NaHCO3, 25 mM d-glucose, 2 mM CaCl2 and 
1.5 mM MgCl2. After the whole brain is immersed in cold 
$&6)� VROXWLRQ� IRU� ���� PLQXWHV�� ���� ȝP� WKLFN� KRUL]RQWDO�
hippocampal-EC slices were obtained by cutting the whole 
brain at the microtome (Leica VT100S, Germany) in ice-cold 
ACSF. Brain slices were transferred into the 30 ± 1 °C ACSF 
FRQWDLQLQJ�FKDPEHU�ZKLFK�ZDV�R[\JHQDWHG�ZLWK�����2��DQG�
���&2��DW�S+������IRU�UHFRYHU\�DW�OHDVW��K��%UDLQ�VOLFHV�ZHUH�
kept at the same ACSF conditions during the experiment.

Electrophysiological Recordings
The submerged recording chamber was used to record 
electrophysiological signals. The chamber was continuously 
perfused with oxygen saturated ACSF and the temperature of 
the chamber was maintained at 30 ± 1 °C. For the recordings, 
glass micropipette electrodes were used. The pipettes were 
positioned to two recording sites on the same slice (EC and 
hippocampus CA3 regions) (Fig. 1 A). Following the transfer, 
the slice was allowed to accommodate for 10-15 minutes and 
then 10 min of recording was monitored. During this period 
none of the studied slices showed abnormal activity or 
GLVFKDUJHV��$IWHU�WKDW�����ȝ0���$PLQRS\ULGLQH���$3��ZHUH�
applied to induce epileptiform activities and the epileptiform 
activities were observed within 20 min. 
To evaluate the effects of L-theanine on epileptiform activity, 
30 min of 4AP induced activities were recorded. Then the 
EDWK�VROXWLRQ�ZDV�UHSODFHG�E\�$&6)�FRQWDLQLQJ�����ȝ0��$3�
����ȝ0�/�WKHDQLQH��$IWHU����PLQ�LQFXEDWLRQ��WKH�DFWLYLW\�ZDV�
UHFRUGHG�IRU�DQRWKHU����PLQ����ȝ0�/�WKHDQLQH�FRQFHQWUDWLRQ�
indicated significant effect on rats brain slices against Alzhei-
mer diseases (18). Therefore same concentration was applied 
as a single dose for this experiment. 
Borosilicate glass pipettes were prepared for recordings. 
Pipettes were pulled by a puller (Sutter P-1000, Japan) from 
borosilicate glass capillaries (GB 150F-8P, Sutter, Japan). 
The pipettes were filled with ACSF and the resistances were 
DURXQG� ��0ȍ�� ([WUDFHOOXODU� ILHOG� SRWHQWLDOV� ZHUH� UHFRUGHG�
simultaneously from two channels both from the upper layers 
of medial EC and CA3 region of hippocampus (Figure 1). 
The analog biological signals were fed to a differential ampli-
fier (A-M systems Model 1700). The records were obtained 
under AC mode and filtered between 0.1 Hz – 5 kHz and 
amplified at x1000. Data were digitized at 5 kHz using a 
Digidata-1400 acquisition system. pCLAMP10 software 
�0ROHFXODU� 'HYLFHV�� 6XQQ\YDOH�� &$�� 86$�� ZDV� XVHG� IRU�
acquisition and off-line analysis.
The recordings were analyzed off-line. Similar to previous 
studies, 4AP induced epileptiform activities classified as ictal 
DQG�LQWHULFWDO�OLNH�HYHQWV�����������7KH�VKDUS�ULVH�GHIOHFWLRQV�
with an amplitude at least 4 times higher than baseline ampli-
tude were accepted as epileptiform activity (Fig. 1 B). Those 
activities which were lasted less than 4 s was named as 
“inter-ictal” (Fig. 1 D). However the duration of events which 
were longer than 4s were accepted as “ictal” (Fig. 1 C). The 
time points between initial deflection and return to baseline 
potentials were defined as the duration of synchronous 
events.

Statistical Analysis
Paired t-tests were performed for statistical analysis by using 
GraphPad Prism software. Data were presented as mean ± 
SEM and p < 0.05 was accepted as significant.

RESULTS
Field potentials of epileptiform activities were obtained from 
both EC and CA3 of the hippocampus (Fig. 1 A). 4AP 
induced either only interictal like activities (Fig. 2 B and C ) 

or both interictal and ictal like activities (Fig 1. B). At the 
outset, we tested whether L-theanine triggers any spikes or 
synchronous discharges that could be interpreted as an 
epileptiform activity. In six slices, bath application of 50 µM 
L-theanine did not induce any such activities (Fig-2A). Then 
the effects of acute application of L-theanine on ongoing 
epileptiform activity were investigated. 

Figure 1. Location of electrodes and field potential recordings samples from 
EC and CA3 of hippocampus. A. Position of recording electrodes.  B. The 
sample records of interictal and ictal like activities after 100 µM 4AP 
induced epileptiform discharges. (C) Ictal like activities. (D) Interictal-like 
activity.

Figure 2. Sample traces of basal and only interictal like events. A. Effect of 
L-theanine (50µM) alone without discharges which were similar to the basal 
activities in normal ACSF.   Only interictal like events records before (B) and 
after the application of L-theanine (C).  D. Amplitudes and interictal frequen-
cies at the EC and CA3 before and after L-theanine application (n=14), (***: 
p<0,005; *: p<0,05).

in EC interictal event frequency significantly reduced by 
L-theanine application (Figure 2.D). The average frequency 
ZDV����������������+]�EHIRUH�DQG�UHGXFHG�WR����������������
Hz (p= 0,0024; n=14) after L-theanine application. The 
amplitudes of interictal events were not affected (1,78 ± 0,30 
mV before and  1,52 ± 0,25 mV after). In CA3, L-theanine 
had no effect on frequency of interictal discharges; before 
0,0336 ± 0,003 Hz and after 0,031 ± 0,004 Hz., yet, dimin-
ished the amplitudes of interictal event from 1,86 ± 0,24  to 
����� �� ����� P9� VLJQLILFDQWO\� �S ������ DQG� Q ���� �)LJXUH�
2D).
Ictal events were observed only in 6 slices in EC and 5 in 
CA3. The durations and frequencies of ictal events were 
analyzed. L-theanine did not change the ictal parameters. In 
EC, the durations of ictal events were 25,30 ± 5,7 s and 33,78 
± 11,62 s after L-theanine. The frequencies were 0,0023 ± 
0,001 Hz and  0,0032 ± 0,001 Hz after L-theanine application 
�Q ����6LPLODUO\��LQ�&$���WKH�GXUDWLRQV��������������V�EHIRUH�
DQG�������������V�DIWHU��DQG�IUHTXHQFLHV������������������+]�
EHIRUH�DQG�����������������DIWHU��ZDV�QRW�FKDQJHG�E\�/�WKH-
anine (n= 5). 

DISCUSSION
In this study, we report for the first time the acute effects of 
L-theanine on brain slices by employing extracellular field 
potential records. Our results demonstrated two main 
findings. First, L-theanine application alone did not initiate 
any synchronized discharges. Second, when applied follow-
ing induction to epileptiform activity, L-theanine attenuated 
selectively the interictal like activities in EC and hippocam-
pus. 
Brain slice models constitute ideal preparations to study the 
functions of neuronal circuitry as the cellular structures, 
V\QDSVHV�DQG�SURMHFWLRQV�DUH�SURWHFWHG���$3�PRGHO�RI�EUDLQ�
slice seizure model has been commonly used as in vitro 
model of epilepsy. 4AP is a Potassium channel blocker and 
induces mainly two types of synchronous discharges (20). 
Ictal like events are observed in EC and spread to hippocam-
pus. The ictal like events generally last longer (>4s). In the 
present study we show that L-theanine did not alter the ictal 
duration and frequency. Previous studies suggested that fast 
ionotropic glutamatergic transmission and GABAA receptor 
mediated signaling is required for interictal discharges (21). 
Interictal-like events corralate with paroxysmal depolarizing 
shift which is subnormal fluctuation of membrane potential 
and requires activation of glutamate receptors (22). In this 
study, L-theanine could have interacted with glutamatergic 
transmission at a mild to moderate level. A previous study has 
shown that Theanine mildly inhibits the binding of glutamate 
WR�$03$��.DLQDWH�DQG�RWKHU�*OXWDPDWH�UHFHSWRUV�������
In the literature there are few studies that investigated the link 
between L-theanine and seizures. Tea consumption has been 
suggested to potentiate Pentilentetrazole induced convulsions 
(14). Schalier et al. investigated the effects of 14 days of 
L-theanine administration, not tea extract, on seizure suscep-
tibility. The doses of convulsant chemicals need to induce 
seizure are altered by L-theanine (15). The application period 
and the experimental models of the mentioned studies make 

it difficult to compare with our present findings. However, 
researchers showed that, L-theanine application decreased 
the susceptibility for limbic seizures (15). This particular 
finding supports our results as the slice model we have used 
is ideally mimics the limbic seizures (24). Another study that 
evaluated the acute effect of L-theanine is in line with our 
ILQGLQJV��<X� ;�� HW� DO�� VKRZHG� WKDW�� /�WKHDQLQH� DSSOLFDWLRQ�
enhanced the anticonvulsion capacity of pentobarbital 
sodium in a strychnine model of seizure (25). An earlier study 
DOVR�VKRZHG�WKDW��LQWUDSHULWRQHDO�LQMHFWLRQ�RI�7KHDQLQH�LQKLE-
ited the convulsive action of caffeine (26). Our findings 
showed suppressed interictal activity which is parallel to the 
reports where the acute effects of L-theanine were evaluated.  
In the present study we have investigated the effects on of 
L-theanine 50 µM. Repeating experiments with different 
doses would certainly give a better idea about the L-theanine 
on epileptiform activity. However in the literature, it is shown 
that L-theanine is an active molecule in the concentration 
range (1-100 µM) on cultured hippocampal neurons and 
induces an influx of Ca2+ depending on the NMDA receptors 
on mature hippocampal neurons (27).  It is also stated that 50 
µM L-theanine in brain slices contributes to NMDA receptor 
mediated synaptic transmission and modulates LTP (18). As 
can be seen from these reports, and also from our present 
findings, 50 µM L-theanine is sufficient to modulate synaptic 
and neuronal circuitry function. 

CONCLUSION
In this study L-theanine indicated mild to moderate effects in 
the 4AP induced epileptiform activity. Reduction in the 
interictal frequency at EC can be explained as L-theanine 
might increase extracellular GABA which resulted in Cl 
influx and inhibitions in the cells. Similarly in the rat brain, 
L-theanine modulates neurotransmitter concentrations and 
can cause increased exocytosis of GABA. However L-the-
anine has no effect on neuronal network function under 
normal physiological conditions which suggests that the 
effect of theanine is somehow eliminated in healthy neurons. 
Amplitude reduction at the hippocampus possibly related 
with the decrease in the number of stimulated neurons due to 
the activation of inhibitory neurons. In this case either 
inhomogeneity of inhibitory neurons might cause this result 
or L-theanine might affect GABA, Parvalbumin or type 3 
serotonin receptor.   Nevertheless extensive future studies are 
required to identify which inhibitory neurons are activated or 
which ionic pathway causes these results. 
L-theanine has an effect on neuronal cells that tend to be 
stimulated, therefore L-theanine might be considered as a 
supplementary molecule to control seizures. 
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ABSTRACT
Objective:
 L-theanine is one of the main amino acids of tea plant which can cross the blood brain barrier. 
In the central nervous system, L-theanine has certain effects on a number of neurotransmitter 
systems. In this study we tested whether acute application of L-theanine could induce any seizure 
like or inhibitory activity in the brain slice. 

Materials and Methods: 
Effects of L-theanine on epileptiform activity were investigated in two different brain regions. 
Horizontal hippocampal-entorhinal cortex slices were obtained from 30-35 days old C57BL/6 
mice. Extracellular field potentials were recorded from medial entorhinal cortex (EC) and CA3 
region of hippocampus. Epileptiform activity was induced by application of 4 Aminopyridine 
(4AP, 100 µM) in the brain slices and 50 µM L-theanine was applied. From the recordings, the 
duration and frequencies of ictal like events as well as frequency and amplitude of inter-ictal like 
activities were calculated.

Results: 
L-theanine alone did not initiate any synchronized activity. Although, bath application of L-the-
anine after 4AP-induced epileptiform acitivities, did not significantly alter the duration and 
frequency of ictal discharges, L-theanine attenuated the interictal discharges. In EC the frequen-
cies of interictal discharges were significantly decreased. In CA3, the amplitudes of interictal 
activities were significantly reduced. 

Conclusion: 
The present findings suggest that L-theanine do not induce any seizure like event but rather had 
a suppressive effect on ongoing epileptiform activity. 

Key Words: 
Theanine, 4 Aminopyridine, Brain Slice, Epileptiform activity, CA3, Entorhinal cortex

ÖZ
Amaç: 
L-theanine, kan beyin bariyerini geçebilen çay bitkisinin ana amino asitlerinden biridir. Merkezi 
VLQLU�VLVWHPLQGH��/�WKHDQLQH
LQ�ELU�GL]L�Q|URWUDQVPLWHU�VLVWHPL��]HULQGH�EHOLUOL�HWNLOHUL�YDUGÕU��%X�
oDOÕúPDGD��/�WKHDQLQH
QLQ�DNXW�X\JXODPDVÕQÕQ�EH\LQ�NHVLWOHULQGH�KHUKDQJL�ELU�Q|EHW�EHQ]HUL�YH\D�
LQKLEH�HGLFL�DNWLYLWH\H�\RO�DoÕS�DoPD\DFD÷ÕQÕ�WHVW�HWWLN�

Gereç ve Yöntemler: 
L-theanine'in epileptiform aktivite üzerindeki etkileri iki 
IDUNOÕ�EH\LQ�E|OJHVLQGH�DUDúWÕUÕOGÕ��<DWD\�KLSRNDPSDO�HQWRUL-
nal korteks dilimleri, 32-36 günlük C57BL/6 farelerinden 
HOGH� HGLOGL�� +�FUH� GÕúÕ� DODQ� SRWDQVL\HOOHUL� PHGLDO� HQWRULQDO�
korteks (EC) ve hipokampusun CA3 bölgesinden kaydedildi. 
Epileptiform aktivite, beyin dilimlerine 4 Aminopiridin (4AP, 
100 µM) uygulanarak indüklendi ve 50 µM L-theanine uygu-
ODQGÕ��.D\ÕWODUGDQ�LNWDO�EHQ]HUL�ROD\ODUÕQ�V�UHVL�YH�VÕNOÕ÷Õ�LOH�
LQWHULNWDO�EHQ]HUL�DNWLYLWHOHULQ�IUHNDQVÕ�YH�JHQOL÷L�KHVDSODQGÕ�

Bulgular: 
/�WKHDQLQH�WHN�EDúÕQD�KHUKDQJL�ELU�VHQNURQL]H�DNWLYLWH�EDúODW-
PDGÕ���$3�LOH�LQG�NOHQHQ�HSLOHSWLIRUP�DNWLYLWH�VRQUDVÕ�/�WKH-
DQLQH
LQ� EDQ\R� X\JXODPDVÕ� LNWDO� GHúDUMODUÕQ� V�UHVLQL� YH�
VÕNOÕ÷ÕQÕ�|QHPOL�|Oo�GH�GH÷LúWLUPHVH�GH��/�WKHDQLQH�LQWHULNWDO�
GHúDUMODUÕ�D]DOWWÕ��(&
GH�LQWHULNWDO�GHúDUMODUÕQ�VÕNOÕNODUÕ�DQODP-
OÕ�|Oo�GH�D]DOGÕ��&$�
WH�� LQWHULNWDO�DNWLYLWHOHULQ�DPSOLW�GOHUL�
DQODPOÕ�|Oo�GH�D]DOGÕ�

Sonuç: 
%XOJXODUÕPÕ]��/�WKHDQLQH
LQ�KHUKDQJL�ELU�Q|EHW�EHQ]HUL�ROD\�
X\DUPDGÕ÷ÕQÕ��EXQXQ�\HULQH�GHYDP�HGHQ�HSLOHSWLIRUP�DNWLYLWH�
�]HULQGH�EDVNÕOD\ÕFÕ�ELU�HWNL\H�VDKLS�ROGX÷XQX�J|VWHUPHNWH-
dir.

Anahtar Sözcükler: 
7KHDQLQH����$PLQRSLULGLQ��%H\LQ�.HVLWL��(SLOHSWLIRUP�DNWLYL-
WH���&$���(QWRULQDO�.RUWHNV

INTRODUCTION
L-theanine, a nonprotein derivative amino acid, is abundantly 
IRXQG�LQ�WHD�OHDYHV�DQG�DOVR�QDPHG�DV�Ȗ�JOXWDPLOHWK\ODPLG��
��1�HWK\OJOXWDPLQ�� Ȗ�JOXWDPLF�/�HWK\ODPLGH�� Ȗ�HWK\ODPL-
QR�/�JOXWDPLF�DFLG��DQG�Ȗ�/�JOX�HWK\ODPLGH������7HD�KDV�EHHQ�
consumed for over thousands of years and spread to all 
around the world. It has been shown that L-theanine can cross 
the blood brain barrier in rats (2). L-theanine has both 
psychological and physiological effects such as reduction in 
the heart rate and salivary immunoglobulin-A which most 
likely depends on the effects on sympathetic nervous system 
(3). L-theanine showed neuroprotective effects against dopa-
mine induced neurotoxicity via raising glutathione supply in 
DVWURF\WHV� ����� /�WKHDQLQH� DOVR� UHGXFHV�$P\ORLG�%HWD� �$ȕ��
������� OHYHOV�ZKLFK� UHVXOWHG� LQ�$ȕ�������� LQGXFHG�QHXURQDO�
cell death in the cortex and hippocampus (5). 
Glutamine participates in a variety of metabolic pathways 
which is synthesized from glutamate and ammonia in astro-
cytes, so it participates the amino acid needs in the synaptic 
neurotransmitter pools (6). It is thought that L-theanine might 
be able to take a part like glutamine in the brain because of 
the structural similarities (7). Accumulation of theanine in the 
brain is selectively inhibited by glutamine, thus theanine 
could suppress spontaneous and/or exocytotic release of 
glutamine (8). 
In the rat brain ischemia-reperfusion model, L-theanine has 
been shown to reduce the damage in the hippocampus, and it 

has been reported that this is achieved by inhibiting heme 
oxygenase-1 (HO-1) expression and activating the extracellu-
ODU� VLJQDO�UHJXODWHG� NLQDVH� ���� �(5.�� �� ��� SDWKZD\� ����� ,Q�
addition, L-theanine has been reported to have a neuroprotec-
tive effect by modulating GABAergic transmission (through 
the Gamma-Aminobutyric Acid-A (GABA-A) receptor) in 
the mouse ischemia model (10). L-theanine has been reported 
to increase the exocytosis of various neurotransmitters such 
as GABA, glycine and dopamine in the rat striatal neurons 
(11).
Epilepsy is a neurological disorder, characterized by recur-
rent spontaneous, unpredictable, synchronous neuronal 
discharges (12). In neuronal circuitry, the imbalance between 
synaptic inputs of excitation/inhibition and neuronal excit-
DELOLW\� KDYH�EHHQ� VXJJHVWHG� DV� WZR�PDMRU� QHXURQDO�PHFKD-
nisms leading to synchronized discharges (13). In spite of its 
neuroprotective effects and being involved in various 
neurotransmitter systems, the effects of L-theanine on seizure 
susceptibility has been reported in only few studies. It has 
been shown that acute and chronic administration of tea 
extracts, but not pure L-theanine, exerted proconvulsive 
effects (14). In a more recent study, the effects of 2 weeks 
application of L-theanine before the experiments were inves-
tigated. The results showed that L-theanine changed the 
convulsion thresholds of two seizure models. While increas-
ing the threshold for limbic seizures, L-theanine partially 
protected against generalized seizures (15). In the present 
study, for the first time, we described the acute effects of 
L-theanine on epileptiform activity in ex-vivo brain slices. 
We investigated whether (I) the acute application of L-the-
anine could induce any seizure like activity and (II) L-the-
anine has the potential to manipulate ongoing seizure like 
activity in two different brain regions. 

MATERIALS and METHODS
7KH�VWXG\�ZDV�DSSURYHG�E\�.DUDGHQL]�7HFKQLFDO�8QLYHUVLW\��
Animal Care and Ethics Committee (Approval number: 
53488718-108 and date: 08.01.2021) and complies with the 
*XLGH�IRU�WKH�&DUH�DQG�8VH�RI�/DERUDWRU\�$QLPDOV�SULQFLSOHV�
and tenets of the Helsinki Declaration. All the chemicals were 
purchased Sigma-Aldrich unless specified.

Slice Preparation
Acute brain slices were obtained from 30-35 days-old 14 
C57BL/6 female mice as described elsewhere (16, 17). Brief-
ly, following decapitation, brain was rapidly transferred into 
chilled (1.5–2 °C) artificial cerebrospinal fluid (ACSF) 
FRQWDLQLQJ�� ����P0�1D&O�� ����P0�.&O�� �����P0�1D+�-
PO4, 25 mM NaHCO3, 25 mM d-glucose, 2 mM CaCl2 and 
1.5 mM MgCl2. After the whole brain is immersed in cold 
$&6)� VROXWLRQ� IRU� ���� PLQXWHV�� ���� ȝP� WKLFN� KRUL]RQWDO�
hippocampal-EC slices were obtained by cutting the whole 
brain at the microtome (Leica VT100S, Germany) in ice-cold 
ACSF. Brain slices were transferred into the 30 ± 1 °C ACSF 
FRQWDLQLQJ�FKDPEHU�ZKLFK�ZDV�R[\JHQDWHG�ZLWK�����2��DQG�
���&2��DW�S+������IRU�UHFRYHU\�DW�OHDVW��K��%UDLQ�VOLFHV�ZHUH�
kept at the same ACSF conditions during the experiment.

Electrophysiological Recordings
The submerged recording chamber was used to record 
electrophysiological signals. The chamber was continuously 
perfused with oxygen saturated ACSF and the temperature of 
the chamber was maintained at 30 ± 1 °C. For the recordings, 
glass micropipette electrodes were used. The pipettes were 
positioned to two recording sites on the same slice (EC and 
hippocampus CA3 regions) (Fig. 1 A). Following the transfer, 
the slice was allowed to accommodate for 10-15 minutes and 
then 10 min of recording was monitored. During this period 
none of the studied slices showed abnormal activity or 
GLVFKDUJHV��$IWHU�WKDW�����ȝ0���$PLQRS\ULGLQH���$3��ZHUH�
applied to induce epileptiform activities and the epileptiform 
activities were observed within 20 min. 
To evaluate the effects of L-theanine on epileptiform activity, 
30 min of 4AP induced activities were recorded. Then the 
EDWK�VROXWLRQ�ZDV�UHSODFHG�E\�$&6)�FRQWDLQLQJ�����ȝ0��$3�
����ȝ0�/�WKHDQLQH��$IWHU����PLQ�LQFXEDWLRQ��WKH�DFWLYLW\�ZDV�
UHFRUGHG�IRU�DQRWKHU����PLQ����ȝ0�/�WKHDQLQH�FRQFHQWUDWLRQ�
indicated significant effect on rats brain slices against Alzhei-
mer diseases (18). Therefore same concentration was applied 
as a single dose for this experiment. 
Borosilicate glass pipettes were prepared for recordings. 
Pipettes were pulled by a puller (Sutter P-1000, Japan) from 
borosilicate glass capillaries (GB 150F-8P, Sutter, Japan). 
The pipettes were filled with ACSF and the resistances were 
DURXQG� ��0ȍ�� ([WUDFHOOXODU� ILHOG� SRWHQWLDOV� ZHUH� UHFRUGHG�
simultaneously from two channels both from the upper layers 
of medial EC and CA3 region of hippocampus (Figure 1). 
The analog biological signals were fed to a differential ampli-
fier (A-M systems Model 1700). The records were obtained 
under AC mode and filtered between 0.1 Hz – 5 kHz and 
amplified at x1000. Data were digitized at 5 kHz using a 
Digidata-1400 acquisition system. pCLAMP10 software 
�0ROHFXODU� 'HYLFHV�� 6XQQ\YDOH�� &$�� 86$�� ZDV� XVHG� IRU�
acquisition and off-line analysis.
The recordings were analyzed off-line. Similar to previous 
studies, 4AP induced epileptiform activities classified as ictal 
DQG�LQWHULFWDO�OLNH�HYHQWV�����������7KH�VKDUS�ULVH�GHIOHFWLRQV�
with an amplitude at least 4 times higher than baseline ampli-
tude were accepted as epileptiform activity (Fig. 1 B). Those 
activities which were lasted less than 4 s was named as 
“inter-ictal” (Fig. 1 D). However the duration of events which 
were longer than 4s were accepted as “ictal” (Fig. 1 C). The 
time points between initial deflection and return to baseline 
potentials were defined as the duration of synchronous 
events.

Statistical Analysis
Paired t-tests were performed for statistical analysis by using 
GraphPad Prism software. Data were presented as mean ± 
SEM and p < 0.05 was accepted as significant.

RESULTS
Field potentials of epileptiform activities were obtained from 
both EC and CA3 of the hippocampus (Fig. 1 A). 4AP 
induced either only interictal like activities (Fig. 2 B and C ) 

or both interictal and ictal like activities (Fig 1. B). At the 
outset, we tested whether L-theanine triggers any spikes or 
synchronous discharges that could be interpreted as an 
epileptiform activity. In six slices, bath application of 50 µM 
L-theanine did not induce any such activities (Fig-2A). Then 
the effects of acute application of L-theanine on ongoing 
epileptiform activity were investigated. 

Figure 1. Location of electrodes and field potential recordings samples from 
EC and CA3 of hippocampus. A. Position of recording electrodes.  B. The 
sample records of interictal and ictal like activities after 100 µM 4AP 
induced epileptiform discharges. (C) Ictal like activities. (D) Interictal-like 
activity.

Figure 2. Sample traces of basal and only interictal like events. A. Effect of 
L-theanine (50µM) alone without discharges which were similar to the basal 
activities in normal ACSF.   Only interictal like events records before (B) and 
after the application of L-theanine (C).  D. Amplitudes and interictal frequen-
cies at the EC and CA3 before and after L-theanine application (n=14), (***: 
p<0,005; *: p<0,05).

in EC interictal event frequency significantly reduced by 
L-theanine application (Figure 2.D). The average frequency 
ZDV����������������+]�EHIRUH�DQG�UHGXFHG�WR����������������
Hz (p= 0,0024; n=14) after L-theanine application. The 
amplitudes of interictal events were not affected (1,78 ± 0,30 
mV before and  1,52 ± 0,25 mV after). In CA3, L-theanine 
had no effect on frequency of interictal discharges; before 
0,0336 ± 0,003 Hz and after 0,031 ± 0,004 Hz., yet, dimin-
ished the amplitudes of interictal event from 1,86 ± 0,24  to 
����� �� ����� P9� VLJQLILFDQWO\� �S ������ DQG� Q ���� �)LJXUH�
2D).
Ictal events were observed only in 6 slices in EC and 5 in 
CA3. The durations and frequencies of ictal events were 
analyzed. L-theanine did not change the ictal parameters. In 
EC, the durations of ictal events were 25,30 ± 5,7 s and 33,78 
± 11,62 s after L-theanine. The frequencies were 0,0023 ± 
0,001 Hz and  0,0032 ± 0,001 Hz after L-theanine application 
�Q ����6LPLODUO\��LQ�&$���WKH�GXUDWLRQV��������������V�EHIRUH�
DQG�������������V�DIWHU��DQG�IUHTXHQFLHV������������������+]�
EHIRUH�DQG�����������������DIWHU��ZDV�QRW�FKDQJHG�E\�/�WKH-
anine (n= 5). 

DISCUSSION
In this study, we report for the first time the acute effects of 
L-theanine on brain slices by employing extracellular field 
potential records. Our results demonstrated two main 
findings. First, L-theanine application alone did not initiate 
any synchronized discharges. Second, when applied follow-
ing induction to epileptiform activity, L-theanine attenuated 
selectively the interictal like activities in EC and hippocam-
pus. 
Brain slice models constitute ideal preparations to study the 
functions of neuronal circuitry as the cellular structures, 
V\QDSVHV�DQG�SURMHFWLRQV�DUH�SURWHFWHG���$3�PRGHO�RI�EUDLQ�
slice seizure model has been commonly used as in vitro 
model of epilepsy. 4AP is a Potassium channel blocker and 
induces mainly two types of synchronous discharges (20). 
Ictal like events are observed in EC and spread to hippocam-
pus. The ictal like events generally last longer (>4s). In the 
present study we show that L-theanine did not alter the ictal 
duration and frequency. Previous studies suggested that fast 
ionotropic glutamatergic transmission and GABAA receptor 
mediated signaling is required for interictal discharges (21). 
Interictal-like events corralate with paroxysmal depolarizing 
shift which is subnormal fluctuation of membrane potential 
and requires activation of glutamate receptors (22). In this 
study, L-theanine could have interacted with glutamatergic 
transmission at a mild to moderate level. A previous study has 
shown that Theanine mildly inhibits the binding of glutamate 
WR�$03$��.DLQDWH�DQG�RWKHU�*OXWDPDWH�UHFHSWRUV�������
In the literature there are few studies that investigated the link 
between L-theanine and seizures. Tea consumption has been 
suggested to potentiate Pentilentetrazole induced convulsions 
(14). Schalier et al. investigated the effects of 14 days of 
L-theanine administration, not tea extract, on seizure suscep-
tibility. The doses of convulsant chemicals need to induce 
seizure are altered by L-theanine (15). The application period 
and the experimental models of the mentioned studies make 

it difficult to compare with our present findings. However, 
researchers showed that, L-theanine application decreased 
the susceptibility for limbic seizures (15). This particular 
finding supports our results as the slice model we have used 
is ideally mimics the limbic seizures (24). Another study that 
evaluated the acute effect of L-theanine is in line with our 
ILQGLQJV��<X� ;�� HW� DO�� VKRZHG� WKDW�� /�WKHDQLQH� DSSOLFDWLRQ�
enhanced the anticonvulsion capacity of pentobarbital 
sodium in a strychnine model of seizure (25). An earlier study 
DOVR�VKRZHG�WKDW��LQWUDSHULWRQHDO�LQMHFWLRQ�RI�7KHDQLQH�LQKLE-
ited the convulsive action of caffeine (26). Our findings 
showed suppressed interictal activity which is parallel to the 
reports where the acute effects of L-theanine were evaluated.  
In the present study we have investigated the effects on of 
L-theanine 50 µM. Repeating experiments with different 
doses would certainly give a better idea about the L-theanine 
on epileptiform activity. However in the literature, it is shown 
that L-theanine is an active molecule in the concentration 
range (1-100 µM) on cultured hippocampal neurons and 
induces an influx of Ca2+ depending on the NMDA receptors 
on mature hippocampal neurons (27).  It is also stated that 50 
µM L-theanine in brain slices contributes to NMDA receptor 
mediated synaptic transmission and modulates LTP (18). As 
can be seen from these reports, and also from our present 
findings, 50 µM L-theanine is sufficient to modulate synaptic 
and neuronal circuitry function. 

CONCLUSION
In this study L-theanine indicated mild to moderate effects in 
the 4AP induced epileptiform activity. Reduction in the 
interictal frequency at EC can be explained as L-theanine 
might increase extracellular GABA which resulted in Cl 
influx and inhibitions in the cells. Similarly in the rat brain, 
L-theanine modulates neurotransmitter concentrations and 
can cause increased exocytosis of GABA. However L-the-
anine has no effect on neuronal network function under 
normal physiological conditions which suggests that the 
effect of theanine is somehow eliminated in healthy neurons. 
Amplitude reduction at the hippocampus possibly related 
with the decrease in the number of stimulated neurons due to 
the activation of inhibitory neurons. In this case either 
inhomogeneity of inhibitory neurons might cause this result 
or L-theanine might affect GABA, Parvalbumin or type 3 
serotonin receptor.   Nevertheless extensive future studies are 
required to identify which inhibitory neurons are activated or 
which ionic pathway causes these results. 
L-theanine has an effect on neuronal cells that tend to be 
stimulated, therefore L-theanine might be considered as a 
supplementary molecule to control seizures. 
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ABSTRACT
Objective:
 L-theanine is one of the main amino acids of tea plant which can cross the blood brain barrier. 
In the central nervous system, L-theanine has certain effects on a number of neurotransmitter 
systems. In this study we tested whether acute application of L-theanine could induce any seizure 
like or inhibitory activity in the brain slice. 

Materials and Methods: 
Effects of L-theanine on epileptiform activity were investigated in two different brain regions. 
Horizontal hippocampal-entorhinal cortex slices were obtained from 30-35 days old C57BL/6 
mice. Extracellular field potentials were recorded from medial entorhinal cortex (EC) and CA3 
region of hippocampus. Epileptiform activity was induced by application of 4 Aminopyridine 
(4AP, 100 µM) in the brain slices and 50 µM L-theanine was applied. From the recordings, the 
duration and frequencies of ictal like events as well as frequency and amplitude of inter-ictal like 
activities were calculated.

Results: 
L-theanine alone did not initiate any synchronized activity. Although, bath application of L-the-
anine after 4AP-induced epileptiform acitivities, did not significantly alter the duration and 
frequency of ictal discharges, L-theanine attenuated the interictal discharges. In EC the frequen-
cies of interictal discharges were significantly decreased. In CA3, the amplitudes of interictal 
activities were significantly reduced. 

Conclusion: 
The present findings suggest that L-theanine do not induce any seizure like event but rather had 
a suppressive effect on ongoing epileptiform activity. 

Key Words: 
Theanine, 4 Aminopyridine, Brain Slice, Epileptiform activity, CA3, Entorhinal cortex

ÖZ
Amaç: 
L-theanine, kan beyin bariyerini geçebilen çay bitkisinin ana amino asitlerinden biridir. Merkezi 
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Gereç ve Yöntemler: 
L-theanine'in epileptiform aktivite üzerindeki etkileri iki 
IDUNOÕ�EH\LQ�E|OJHVLQGH�DUDúWÕUÕOGÕ��<DWD\�KLSRNDPSDO�HQWRUL-
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HOGH� HGLOGL�� +�FUH� GÕúÕ� DODQ� SRWDQVL\HOOHUL� PHGLDO� HQWRULQDO�
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100 µM) uygulanarak indüklendi ve 50 µM L-theanine uygu-
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INTRODUCTION
L-theanine, a nonprotein derivative amino acid, is abundantly 
IRXQG�LQ�WHD�OHDYHV�DQG�DOVR�QDPHG�DV�Ȗ�JOXWDPLOHWK\ODPLG��
��1�HWK\OJOXWDPLQ�� Ȗ�JOXWDPLF�/�HWK\ODPLGH�� Ȗ�HWK\ODPL-
QR�/�JOXWDPLF�DFLG��DQG�Ȗ�/�JOX�HWK\ODPLGH������7HD�KDV�EHHQ�
consumed for over thousands of years and spread to all 
around the world. It has been shown that L-theanine can cross 
the blood brain barrier in rats (2). L-theanine has both 
psychological and physiological effects such as reduction in 
the heart rate and salivary immunoglobulin-A which most 
likely depends on the effects on sympathetic nervous system 
(3). L-theanine showed neuroprotective effects against dopa-
mine induced neurotoxicity via raising glutathione supply in 
DVWURF\WHV� ����� /�WKHDQLQH� DOVR� UHGXFHV�$P\ORLG�%HWD� �$ȕ��
������� OHYHOV�ZKLFK� UHVXOWHG� LQ�$ȕ�������� LQGXFHG�QHXURQDO�
cell death in the cortex and hippocampus (5). 
Glutamine participates in a variety of metabolic pathways 
which is synthesized from glutamate and ammonia in astro-
cytes, so it participates the amino acid needs in the synaptic 
neurotransmitter pools (6). It is thought that L-theanine might 
be able to take a part like glutamine in the brain because of 
the structural similarities (7). Accumulation of theanine in the 
brain is selectively inhibited by glutamine, thus theanine 
could suppress spontaneous and/or exocytotic release of 
glutamine (8). 
In the rat brain ischemia-reperfusion model, L-theanine has 
been shown to reduce the damage in the hippocampus, and it 

has been reported that this is achieved by inhibiting heme 
oxygenase-1 (HO-1) expression and activating the extracellu-
ODU� VLJQDO�UHJXODWHG� NLQDVH� ���� �(5.�� �� ��� SDWKZD\� ����� ,Q�
addition, L-theanine has been reported to have a neuroprotec-
tive effect by modulating GABAergic transmission (through 
the Gamma-Aminobutyric Acid-A (GABA-A) receptor) in 
the mouse ischemia model (10). L-theanine has been reported 
to increase the exocytosis of various neurotransmitters such 
as GABA, glycine and dopamine in the rat striatal neurons 
(11).
Epilepsy is a neurological disorder, characterized by recur-
rent spontaneous, unpredictable, synchronous neuronal 
discharges (12). In neuronal circuitry, the imbalance between 
synaptic inputs of excitation/inhibition and neuronal excit-
DELOLW\� KDYH�EHHQ� VXJJHVWHG� DV� WZR�PDMRU� QHXURQDO�PHFKD-
nisms leading to synchronized discharges (13). In spite of its 
neuroprotective effects and being involved in various 
neurotransmitter systems, the effects of L-theanine on seizure 
susceptibility has been reported in only few studies. It has 
been shown that acute and chronic administration of tea 
extracts, but not pure L-theanine, exerted proconvulsive 
effects (14). In a more recent study, the effects of 2 weeks 
application of L-theanine before the experiments were inves-
tigated. The results showed that L-theanine changed the 
convulsion thresholds of two seizure models. While increas-
ing the threshold for limbic seizures, L-theanine partially 
protected against generalized seizures (15). In the present 
study, for the first time, we described the acute effects of 
L-theanine on epileptiform activity in ex-vivo brain slices. 
We investigated whether (I) the acute application of L-the-
anine could induce any seizure like activity and (II) L-the-
anine has the potential to manipulate ongoing seizure like 
activity in two different brain regions. 

MATERIALS and METHODS
7KH�VWXG\�ZDV�DSSURYHG�E\�.DUDGHQL]�7HFKQLFDO�8QLYHUVLW\��
Animal Care and Ethics Committee (Approval number: 
53488718-108 and date: 08.01.2021) and complies with the 
*XLGH�IRU�WKH�&DUH�DQG�8VH�RI�/DERUDWRU\�$QLPDOV�SULQFLSOHV�
and tenets of the Helsinki Declaration. All the chemicals were 
purchased Sigma-Aldrich unless specified.

Slice Preparation
Acute brain slices were obtained from 30-35 days-old 14 
C57BL/6 female mice as described elsewhere (16, 17). Brief-
ly, following decapitation, brain was rapidly transferred into 
chilled (1.5–2 °C) artificial cerebrospinal fluid (ACSF) 
FRQWDLQLQJ�� ����P0�1D&O�� ����P0�.&O�� �����P0�1D+�-
PO4, 25 mM NaHCO3, 25 mM d-glucose, 2 mM CaCl2 and 
1.5 mM MgCl2. After the whole brain is immersed in cold 
$&6)� VROXWLRQ� IRU� ���� PLQXWHV�� ���� ȝP� WKLFN� KRUL]RQWDO�
hippocampal-EC slices were obtained by cutting the whole 
brain at the microtome (Leica VT100S, Germany) in ice-cold 
ACSF. Brain slices were transferred into the 30 ± 1 °C ACSF 
FRQWDLQLQJ�FKDPEHU�ZKLFK�ZDV�R[\JHQDWHG�ZLWK�����2��DQG�
���&2��DW�S+������IRU�UHFRYHU\�DW�OHDVW��K��%UDLQ�VOLFHV�ZHUH�
kept at the same ACSF conditions during the experiment.

Electrophysiological Recordings
The submerged recording chamber was used to record 
electrophysiological signals. The chamber was continuously 
perfused with oxygen saturated ACSF and the temperature of 
the chamber was maintained at 30 ± 1 °C. For the recordings, 
glass micropipette electrodes were used. The pipettes were 
positioned to two recording sites on the same slice (EC and 
hippocampus CA3 regions) (Fig. 1 A). Following the transfer, 
the slice was allowed to accommodate for 10-15 minutes and 
then 10 min of recording was monitored. During this period 
none of the studied slices showed abnormal activity or 
GLVFKDUJHV��$IWHU�WKDW�����ȝ0���$PLQRS\ULGLQH���$3��ZHUH�
applied to induce epileptiform activities and the epileptiform 
activities were observed within 20 min. 
To evaluate the effects of L-theanine on epileptiform activity, 
30 min of 4AP induced activities were recorded. Then the 
EDWK�VROXWLRQ�ZDV�UHSODFHG�E\�$&6)�FRQWDLQLQJ�����ȝ0��$3�
����ȝ0�/�WKHDQLQH��$IWHU����PLQ�LQFXEDWLRQ��WKH�DFWLYLW\�ZDV�
UHFRUGHG�IRU�DQRWKHU����PLQ����ȝ0�/�WKHDQLQH�FRQFHQWUDWLRQ�
indicated significant effect on rats brain slices against Alzhei-
mer diseases (18). Therefore same concentration was applied 
as a single dose for this experiment. 
Borosilicate glass pipettes were prepared for recordings. 
Pipettes were pulled by a puller (Sutter P-1000, Japan) from 
borosilicate glass capillaries (GB 150F-8P, Sutter, Japan). 
The pipettes were filled with ACSF and the resistances were 
DURXQG� ��0ȍ�� ([WUDFHOOXODU� ILHOG� SRWHQWLDOV� ZHUH� UHFRUGHG�
simultaneously from two channels both from the upper layers 
of medial EC and CA3 region of hippocampus (Figure 1). 
The analog biological signals were fed to a differential ampli-
fier (A-M systems Model 1700). The records were obtained 
under AC mode and filtered between 0.1 Hz – 5 kHz and 
amplified at x1000. Data were digitized at 5 kHz using a 
Digidata-1400 acquisition system. pCLAMP10 software 
�0ROHFXODU� 'HYLFHV�� 6XQQ\YDOH�� &$�� 86$�� ZDV� XVHG� IRU�
acquisition and off-line analysis.
The recordings were analyzed off-line. Similar to previous 
studies, 4AP induced epileptiform activities classified as ictal 
DQG�LQWHULFWDO�OLNH�HYHQWV�����������7KH�VKDUS�ULVH�GHIOHFWLRQV�
with an amplitude at least 4 times higher than baseline ampli-
tude were accepted as epileptiform activity (Fig. 1 B). Those 
activities which were lasted less than 4 s was named as 
“inter-ictal” (Fig. 1 D). However the duration of events which 
were longer than 4s were accepted as “ictal” (Fig. 1 C). The 
time points between initial deflection and return to baseline 
potentials were defined as the duration of synchronous 
events.

Statistical Analysis
Paired t-tests were performed for statistical analysis by using 
GraphPad Prism software. Data were presented as mean ± 
SEM and p < 0.05 was accepted as significant.

RESULTS
Field potentials of epileptiform activities were obtained from 
both EC and CA3 of the hippocampus (Fig. 1 A). 4AP 
induced either only interictal like activities (Fig. 2 B and C ) 

or both interictal and ictal like activities (Fig 1. B). At the 
outset, we tested whether L-theanine triggers any spikes or 
synchronous discharges that could be interpreted as an 
epileptiform activity. In six slices, bath application of 50 µM 
L-theanine did not induce any such activities (Fig-2A). Then 
the effects of acute application of L-theanine on ongoing 
epileptiform activity were investigated. 

Figure 1. Location of electrodes and field potential recordings samples from 
EC and CA3 of hippocampus. A. Position of recording electrodes.  B. The 
sample records of interictal and ictal like activities after 100 µM 4AP 
induced epileptiform discharges. (C) Ictal like activities. (D) Interictal-like 
activity.

Figure 2. Sample traces of basal and only interictal like events. A. Effect of 
L-theanine (50µM) alone without discharges which were similar to the basal 
activities in normal ACSF.   Only interictal like events records before (B) and 
after the application of L-theanine (C).  D. Amplitudes and interictal frequen-
cies at the EC and CA3 before and after L-theanine application (n=14), (***: 
p<0,005; *: p<0,05).

in EC interictal event frequency significantly reduced by 
L-theanine application (Figure 2.D). The average frequency 
ZDV����������������+]�EHIRUH�DQG�UHGXFHG�WR����������������
Hz (p= 0,0024; n=14) after L-theanine application. The 
amplitudes of interictal events were not affected (1,78 ± 0,30 
mV before and  1,52 ± 0,25 mV after). In CA3, L-theanine 
had no effect on frequency of interictal discharges; before 
0,0336 ± 0,003 Hz and after 0,031 ± 0,004 Hz., yet, dimin-
ished the amplitudes of interictal event from 1,86 ± 0,24  to 
����� �� ����� P9� VLJQLILFDQWO\� �S ������ DQG� Q ���� �)LJXUH�
2D).
Ictal events were observed only in 6 slices in EC and 5 in 
CA3. The durations and frequencies of ictal events were 
analyzed. L-theanine did not change the ictal parameters. In 
EC, the durations of ictal events were 25,30 ± 5,7 s and 33,78 
± 11,62 s after L-theanine. The frequencies were 0,0023 ± 
0,001 Hz and  0,0032 ± 0,001 Hz after L-theanine application 
�Q ����6LPLODUO\��LQ�&$���WKH�GXUDWLRQV��������������V�EHIRUH�
DQG�������������V�DIWHU��DQG�IUHTXHQFLHV������������������+]�
EHIRUH�DQG�����������������DIWHU��ZDV�QRW�FKDQJHG�E\�/�WKH-
anine (n= 5). 

DISCUSSION
In this study, we report for the first time the acute effects of 
L-theanine on brain slices by employing extracellular field 
potential records. Our results demonstrated two main 
findings. First, L-theanine application alone did not initiate 
any synchronized discharges. Second, when applied follow-
ing induction to epileptiform activity, L-theanine attenuated 
selectively the interictal like activities in EC and hippocam-
pus. 
Brain slice models constitute ideal preparations to study the 
functions of neuronal circuitry as the cellular structures, 
V\QDSVHV�DQG�SURMHFWLRQV�DUH�SURWHFWHG���$3�PRGHO�RI�EUDLQ�
slice seizure model has been commonly used as in vitro 
model of epilepsy. 4AP is a Potassium channel blocker and 
induces mainly two types of synchronous discharges (20). 
Ictal like events are observed in EC and spread to hippocam-
pus. The ictal like events generally last longer (>4s). In the 
present study we show that L-theanine did not alter the ictal 
duration and frequency. Previous studies suggested that fast 
ionotropic glutamatergic transmission and GABAA receptor 
mediated signaling is required for interictal discharges (21). 
Interictal-like events corralate with paroxysmal depolarizing 
shift which is subnormal fluctuation of membrane potential 
and requires activation of glutamate receptors (22). In this 
study, L-theanine could have interacted with glutamatergic 
transmission at a mild to moderate level. A previous study has 
shown that Theanine mildly inhibits the binding of glutamate 
WR�$03$��.DLQDWH�DQG�RWKHU�*OXWDPDWH�UHFHSWRUV�������
In the literature there are few studies that investigated the link 
between L-theanine and seizures. Tea consumption has been 
suggested to potentiate Pentilentetrazole induced convulsions 
(14). Schalier et al. investigated the effects of 14 days of 
L-theanine administration, not tea extract, on seizure suscep-
tibility. The doses of convulsant chemicals need to induce 
seizure are altered by L-theanine (15). The application period 
and the experimental models of the mentioned studies make 

it difficult to compare with our present findings. However, 
researchers showed that, L-theanine application decreased 
the susceptibility for limbic seizures (15). This particular 
finding supports our results as the slice model we have used 
is ideally mimics the limbic seizures (24). Another study that 
evaluated the acute effect of L-theanine is in line with our 
ILQGLQJV��<X� ;�� HW� DO�� VKRZHG� WKDW�� /�WKHDQLQH� DSSOLFDWLRQ�
enhanced the anticonvulsion capacity of pentobarbital 
sodium in a strychnine model of seizure (25). An earlier study 
DOVR�VKRZHG�WKDW��LQWUDSHULWRQHDO�LQMHFWLRQ�RI�7KHDQLQH�LQKLE-
ited the convulsive action of caffeine (26). Our findings 
showed suppressed interictal activity which is parallel to the 
reports where the acute effects of L-theanine were evaluated.  
In the present study we have investigated the effects on of 
L-theanine 50 µM. Repeating experiments with different 
doses would certainly give a better idea about the L-theanine 
on epileptiform activity. However in the literature, it is shown 
that L-theanine is an active molecule in the concentration 
range (1-100 µM) on cultured hippocampal neurons and 
induces an influx of Ca2+ depending on the NMDA receptors 
on mature hippocampal neurons (27).  It is also stated that 50 
µM L-theanine in brain slices contributes to NMDA receptor 
mediated synaptic transmission and modulates LTP (18). As 
can be seen from these reports, and also from our present 
findings, 50 µM L-theanine is sufficient to modulate synaptic 
and neuronal circuitry function. 

CONCLUSION
In this study L-theanine indicated mild to moderate effects in 
the 4AP induced epileptiform activity. Reduction in the 
interictal frequency at EC can be explained as L-theanine 
might increase extracellular GABA which resulted in Cl 
influx and inhibitions in the cells. Similarly in the rat brain, 
L-theanine modulates neurotransmitter concentrations and 
can cause increased exocytosis of GABA. However L-the-
anine has no effect on neuronal network function under 
normal physiological conditions which suggests that the 
effect of theanine is somehow eliminated in healthy neurons. 
Amplitude reduction at the hippocampus possibly related 
with the decrease in the number of stimulated neurons due to 
the activation of inhibitory neurons. In this case either 
inhomogeneity of inhibitory neurons might cause this result 
or L-theanine might affect GABA, Parvalbumin or type 3 
serotonin receptor.   Nevertheless extensive future studies are 
required to identify which inhibitory neurons are activated or 
which ionic pathway causes these results. 
L-theanine has an effect on neuronal cells that tend to be 
stimulated, therefore L-theanine might be considered as a 
supplementary molecule to control seizures. 
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ABSTRACT
Objective:
 L-theanine is one of the main amino acids of tea plant which can cross the blood brain barrier. 
In the central nervous system, L-theanine has certain effects on a number of neurotransmitter 
systems. In this study we tested whether acute application of L-theanine could induce any seizure 
like or inhibitory activity in the brain slice. 

Materials and Methods: 
Effects of L-theanine on epileptiform activity were investigated in two different brain regions. 
Horizontal hippocampal-entorhinal cortex slices were obtained from 30-35 days old C57BL/6 
mice. Extracellular field potentials were recorded from medial entorhinal cortex (EC) and CA3 
region of hippocampus. Epileptiform activity was induced by application of 4 Aminopyridine 
(4AP, 100 µM) in the brain slices and 50 µM L-theanine was applied. From the recordings, the 
duration and frequencies of ictal like events as well as frequency and amplitude of inter-ictal like 
activities were calculated.

Results: 
L-theanine alone did not initiate any synchronized activity. Although, bath application of L-the-
anine after 4AP-induced epileptiform acitivities, did not significantly alter the duration and 
frequency of ictal discharges, L-theanine attenuated the interictal discharges. In EC the frequen-
cies of interictal discharges were significantly decreased. In CA3, the amplitudes of interictal 
activities were significantly reduced. 

Conclusion: 
The present findings suggest that L-theanine do not induce any seizure like event but rather had 
a suppressive effect on ongoing epileptiform activity. 
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INTRODUCTION
L-theanine, a nonprotein derivative amino acid, is abundantly 
IRXQG�LQ�WHD�OHDYHV�DQG�DOVR�QDPHG�DV�Ȗ�JOXWDPLOHWK\ODPLG��
��1�HWK\OJOXWDPLQ�� Ȗ�JOXWDPLF�/�HWK\ODPLGH�� Ȗ�HWK\ODPL-
QR�/�JOXWDPLF�DFLG��DQG�Ȗ�/�JOX�HWK\ODPLGH������7HD�KDV�EHHQ�
consumed for over thousands of years and spread to all 
around the world. It has been shown that L-theanine can cross 
the blood brain barrier in rats (2). L-theanine has both 
psychological and physiological effects such as reduction in 
the heart rate and salivary immunoglobulin-A which most 
likely depends on the effects on sympathetic nervous system 
(3). L-theanine showed neuroprotective effects against dopa-
mine induced neurotoxicity via raising glutathione supply in 
DVWURF\WHV� ����� /�WKHDQLQH� DOVR� UHGXFHV�$P\ORLG�%HWD� �$ȕ��
������� OHYHOV�ZKLFK� UHVXOWHG� LQ�$ȕ�������� LQGXFHG�QHXURQDO�
cell death in the cortex and hippocampus (5). 
Glutamine participates in a variety of metabolic pathways 
which is synthesized from glutamate and ammonia in astro-
cytes, so it participates the amino acid needs in the synaptic 
neurotransmitter pools (6). It is thought that L-theanine might 
be able to take a part like glutamine in the brain because of 
the structural similarities (7). Accumulation of theanine in the 
brain is selectively inhibited by glutamine, thus theanine 
could suppress spontaneous and/or exocytotic release of 
glutamine (8). 
In the rat brain ischemia-reperfusion model, L-theanine has 
been shown to reduce the damage in the hippocampus, and it 

has been reported that this is achieved by inhibiting heme 
oxygenase-1 (HO-1) expression and activating the extracellu-
ODU� VLJQDO�UHJXODWHG� NLQDVH� ���� �(5.�� �� ��� SDWKZD\� ����� ,Q�
addition, L-theanine has been reported to have a neuroprotec-
tive effect by modulating GABAergic transmission (through 
the Gamma-Aminobutyric Acid-A (GABA-A) receptor) in 
the mouse ischemia model (10). L-theanine has been reported 
to increase the exocytosis of various neurotransmitters such 
as GABA, glycine and dopamine in the rat striatal neurons 
(11).
Epilepsy is a neurological disorder, characterized by recur-
rent spontaneous, unpredictable, synchronous neuronal 
discharges (12). In neuronal circuitry, the imbalance between 
synaptic inputs of excitation/inhibition and neuronal excit-
DELOLW\� KDYH�EHHQ� VXJJHVWHG� DV� WZR�PDMRU� QHXURQDO�PHFKD-
nisms leading to synchronized discharges (13). In spite of its 
neuroprotective effects and being involved in various 
neurotransmitter systems, the effects of L-theanine on seizure 
susceptibility has been reported in only few studies. It has 
been shown that acute and chronic administration of tea 
extracts, but not pure L-theanine, exerted proconvulsive 
effects (14). In a more recent study, the effects of 2 weeks 
application of L-theanine before the experiments were inves-
tigated. The results showed that L-theanine changed the 
convulsion thresholds of two seizure models. While increas-
ing the threshold for limbic seizures, L-theanine partially 
protected against generalized seizures (15). In the present 
study, for the first time, we described the acute effects of 
L-theanine on epileptiform activity in ex-vivo brain slices. 
We investigated whether (I) the acute application of L-the-
anine could induce any seizure like activity and (II) L-the-
anine has the potential to manipulate ongoing seizure like 
activity in two different brain regions. 

MATERIALS and METHODS
7KH�VWXG\�ZDV�DSSURYHG�E\�.DUDGHQL]�7HFKQLFDO�8QLYHUVLW\��
Animal Care and Ethics Committee (Approval number: 
53488718-108 and date: 08.01.2021) and complies with the 
*XLGH�IRU�WKH�&DUH�DQG�8VH�RI�/DERUDWRU\�$QLPDOV�SULQFLSOHV�
and tenets of the Helsinki Declaration. All the chemicals were 
purchased Sigma-Aldrich unless specified.

Slice Preparation
Acute brain slices were obtained from 30-35 days-old 14 
C57BL/6 female mice as described elsewhere (16, 17). Brief-
ly, following decapitation, brain was rapidly transferred into 
chilled (1.5–2 °C) artificial cerebrospinal fluid (ACSF) 
FRQWDLQLQJ�� ����P0�1D&O�� ����P0�.&O�� �����P0�1D+�-
PO4, 25 mM NaHCO3, 25 mM d-glucose, 2 mM CaCl2 and 
1.5 mM MgCl2. After the whole brain is immersed in cold 
$&6)� VROXWLRQ� IRU� ���� PLQXWHV�� ���� ȝP� WKLFN� KRUL]RQWDO�
hippocampal-EC slices were obtained by cutting the whole 
brain at the microtome (Leica VT100S, Germany) in ice-cold 
ACSF. Brain slices were transferred into the 30 ± 1 °C ACSF 
FRQWDLQLQJ�FKDPEHU�ZKLFK�ZDV�R[\JHQDWHG�ZLWK�����2��DQG�
���&2��DW�S+������IRU�UHFRYHU\�DW�OHDVW��K��%UDLQ�VOLFHV�ZHUH�
kept at the same ACSF conditions during the experiment.

Electrophysiological Recordings
The submerged recording chamber was used to record 
electrophysiological signals. The chamber was continuously 
perfused with oxygen saturated ACSF and the temperature of 
the chamber was maintained at 30 ± 1 °C. For the recordings, 
glass micropipette electrodes were used. The pipettes were 
positioned to two recording sites on the same slice (EC and 
hippocampus CA3 regions) (Fig. 1 A). Following the transfer, 
the slice was allowed to accommodate for 10-15 minutes and 
then 10 min of recording was monitored. During this period 
none of the studied slices showed abnormal activity or 
GLVFKDUJHV��$IWHU�WKDW�����ȝ0���$PLQRS\ULGLQH���$3��ZHUH�
applied to induce epileptiform activities and the epileptiform 
activities were observed within 20 min. 
To evaluate the effects of L-theanine on epileptiform activity, 
30 min of 4AP induced activities were recorded. Then the 
EDWK�VROXWLRQ�ZDV�UHSODFHG�E\�$&6)�FRQWDLQLQJ�����ȝ0��$3�
����ȝ0�/�WKHDQLQH��$IWHU����PLQ�LQFXEDWLRQ��WKH�DFWLYLW\�ZDV�
UHFRUGHG�IRU�DQRWKHU����PLQ����ȝ0�/�WKHDQLQH�FRQFHQWUDWLRQ�
indicated significant effect on rats brain slices against Alzhei-
mer diseases (18). Therefore same concentration was applied 
as a single dose for this experiment. 
Borosilicate glass pipettes were prepared for recordings. 
Pipettes were pulled by a puller (Sutter P-1000, Japan) from 
borosilicate glass capillaries (GB 150F-8P, Sutter, Japan). 
The pipettes were filled with ACSF and the resistances were 
DURXQG� ��0ȍ�� ([WUDFHOOXODU� ILHOG� SRWHQWLDOV� ZHUH� UHFRUGHG�
simultaneously from two channels both from the upper layers 
of medial EC and CA3 region of hippocampus (Figure 1). 
The analog biological signals were fed to a differential ampli-
fier (A-M systems Model 1700). The records were obtained 
under AC mode and filtered between 0.1 Hz – 5 kHz and 
amplified at x1000. Data were digitized at 5 kHz using a 
Digidata-1400 acquisition system. pCLAMP10 software 
�0ROHFXODU� 'HYLFHV�� 6XQQ\YDOH�� &$�� 86$�� ZDV� XVHG� IRU�
acquisition and off-line analysis.
The recordings were analyzed off-line. Similar to previous 
studies, 4AP induced epileptiform activities classified as ictal 
DQG�LQWHULFWDO�OLNH�HYHQWV�����������7KH�VKDUS�ULVH�GHIOHFWLRQV�
with an amplitude at least 4 times higher than baseline ampli-
tude were accepted as epileptiform activity (Fig. 1 B). Those 
activities which were lasted less than 4 s was named as 
“inter-ictal” (Fig. 1 D). However the duration of events which 
were longer than 4s were accepted as “ictal” (Fig. 1 C). The 
time points between initial deflection and return to baseline 
potentials were defined as the duration of synchronous 
events.

Statistical Analysis
Paired t-tests were performed for statistical analysis by using 
GraphPad Prism software. Data were presented as mean ± 
SEM and p < 0.05 was accepted as significant.

RESULTS
Field potentials of epileptiform activities were obtained from 
both EC and CA3 of the hippocampus (Fig. 1 A). 4AP 
induced either only interictal like activities (Fig. 2 B and C ) 

or both interictal and ictal like activities (Fig 1. B). At the 
outset, we tested whether L-theanine triggers any spikes or 
synchronous discharges that could be interpreted as an 
epileptiform activity. In six slices, bath application of 50 µM 
L-theanine did not induce any such activities (Fig-2A). Then 
the effects of acute application of L-theanine on ongoing 
epileptiform activity were investigated. 

Figure 1. Location of electrodes and field potential recordings samples from 
EC and CA3 of hippocampus. A. Position of recording electrodes.  B. The 
sample records of interictal and ictal like activities after 100 µM 4AP 
induced epileptiform discharges. (C) Ictal like activities. (D) Interictal-like 
activity.

Figure 2. Sample traces of basal and only interictal like events. A. Effect of 
L-theanine (50µM) alone without discharges which were similar to the basal 
activities in normal ACSF.   Only interictal like events records before (B) and 
after the application of L-theanine (C).  D. Amplitudes and interictal frequen-
cies at the EC and CA3 before and after L-theanine application (n=14), (***: 
p<0,005; *: p<0,05).

in EC interictal event frequency significantly reduced by 
L-theanine application (Figure 2.D). The average frequency 
ZDV����������������+]�EHIRUH�DQG�UHGXFHG�WR����������������
Hz (p= 0,0024; n=14) after L-theanine application. The 
amplitudes of interictal events were not affected (1,78 ± 0,30 
mV before and  1,52 ± 0,25 mV after). In CA3, L-theanine 
had no effect on frequency of interictal discharges; before 
0,0336 ± 0,003 Hz and after 0,031 ± 0,004 Hz., yet, dimin-
ished the amplitudes of interictal event from 1,86 ± 0,24  to 
����� �� ����� P9� VLJQLILFDQWO\� �S ������ DQG� Q ���� �)LJXUH�
2D).
Ictal events were observed only in 6 slices in EC and 5 in 
CA3. The durations and frequencies of ictal events were 
analyzed. L-theanine did not change the ictal parameters. In 
EC, the durations of ictal events were 25,30 ± 5,7 s and 33,78 
± 11,62 s after L-theanine. The frequencies were 0,0023 ± 
0,001 Hz and  0,0032 ± 0,001 Hz after L-theanine application 
�Q ����6LPLODUO\��LQ�&$���WKH�GXUDWLRQV��������������V�EHIRUH�
DQG�������������V�DIWHU��DQG�IUHTXHQFLHV������������������+]�
EHIRUH�DQG�����������������DIWHU��ZDV�QRW�FKDQJHG�E\�/�WKH-
anine (n= 5). 

DISCUSSION
In this study, we report for the first time the acute effects of 
L-theanine on brain slices by employing extracellular field 
potential records. Our results demonstrated two main 
findings. First, L-theanine application alone did not initiate 
any synchronized discharges. Second, when applied follow-
ing induction to epileptiform activity, L-theanine attenuated 
selectively the interictal like activities in EC and hippocam-
pus. 
Brain slice models constitute ideal preparations to study the 
functions of neuronal circuitry as the cellular structures, 
V\QDSVHV�DQG�SURMHFWLRQV�DUH�SURWHFWHG���$3�PRGHO�RI�EUDLQ�
slice seizure model has been commonly used as in vitro 
model of epilepsy. 4AP is a Potassium channel blocker and 
induces mainly two types of synchronous discharges (20). 
Ictal like events are observed in EC and spread to hippocam-
pus. The ictal like events generally last longer (>4s). In the 
present study we show that L-theanine did not alter the ictal 
duration and frequency. Previous studies suggested that fast 
ionotropic glutamatergic transmission and GABAA receptor 
mediated signaling is required for interictal discharges (21). 
Interictal-like events corralate with paroxysmal depolarizing 
shift which is subnormal fluctuation of membrane potential 
and requires activation of glutamate receptors (22). In this 
study, L-theanine could have interacted with glutamatergic 
transmission at a mild to moderate level. A previous study has 
shown that Theanine mildly inhibits the binding of glutamate 
WR�$03$��.DLQDWH�DQG�RWKHU�*OXWDPDWH�UHFHSWRUV�������
In the literature there are few studies that investigated the link 
between L-theanine and seizures. Tea consumption has been 
suggested to potentiate Pentilentetrazole induced convulsions 
(14). Schalier et al. investigated the effects of 14 days of 
L-theanine administration, not tea extract, on seizure suscep-
tibility. The doses of convulsant chemicals need to induce 
seizure are altered by L-theanine (15). The application period 
and the experimental models of the mentioned studies make 

it difficult to compare with our present findings. However, 
researchers showed that, L-theanine application decreased 
the susceptibility for limbic seizures (15). This particular 
finding supports our results as the slice model we have used 
is ideally mimics the limbic seizures (24). Another study that 
evaluated the acute effect of L-theanine is in line with our 
ILQGLQJV��<X� ;�� HW� DO�� VKRZHG� WKDW�� /�WKHDQLQH� DSSOLFDWLRQ�
enhanced the anticonvulsion capacity of pentobarbital 
sodium in a strychnine model of seizure (25). An earlier study 
DOVR�VKRZHG�WKDW��LQWUDSHULWRQHDO�LQMHFWLRQ�RI�7KHDQLQH�LQKLE-
ited the convulsive action of caffeine (26). Our findings 
showed suppressed interictal activity which is parallel to the 
reports where the acute effects of L-theanine were evaluated.  
In the present study we have investigated the effects on of 
L-theanine 50 µM. Repeating experiments with different 
doses would certainly give a better idea about the L-theanine 
on epileptiform activity. However in the literature, it is shown 
that L-theanine is an active molecule in the concentration 
range (1-100 µM) on cultured hippocampal neurons and 
induces an influx of Ca2+ depending on the NMDA receptors 
on mature hippocampal neurons (27).  It is also stated that 50 
µM L-theanine in brain slices contributes to NMDA receptor 
mediated synaptic transmission and modulates LTP (18). As 
can be seen from these reports, and also from our present 
findings, 50 µM L-theanine is sufficient to modulate synaptic 
and neuronal circuitry function. 

CONCLUSION
In this study L-theanine indicated mild to moderate effects in 
the 4AP induced epileptiform activity. Reduction in the 
interictal frequency at EC can be explained as L-theanine 
might increase extracellular GABA which resulted in Cl 
influx and inhibitions in the cells. Similarly in the rat brain, 
L-theanine modulates neurotransmitter concentrations and 
can cause increased exocytosis of GABA. However L-the-
anine has no effect on neuronal network function under 
normal physiological conditions which suggests that the 
effect of theanine is somehow eliminated in healthy neurons. 
Amplitude reduction at the hippocampus possibly related 
with the decrease in the number of stimulated neurons due to 
the activation of inhibitory neurons. In this case either 
inhomogeneity of inhibitory neurons might cause this result 
or L-theanine might affect GABA, Parvalbumin or type 3 
serotonin receptor.   Nevertheless extensive future studies are 
required to identify which inhibitory neurons are activated or 
which ionic pathway causes these results. 
L-theanine has an effect on neuronal cells that tend to be 
stimulated, therefore L-theanine might be considered as a 
supplementary molecule to control seizures. 
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ABSTRACT
Objective:
 L-theanine is one of the main amino acids of tea plant which can cross the blood brain barrier. 
In the central nervous system, L-theanine has certain effects on a number of neurotransmitter 
systems. In this study we tested whether acute application of L-theanine could induce any seizure 
like or inhibitory activity in the brain slice. 

Materials and Methods: 
Effects of L-theanine on epileptiform activity were investigated in two different brain regions. 
Horizontal hippocampal-entorhinal cortex slices were obtained from 30-35 days old C57BL/6 
mice. Extracellular field potentials were recorded from medial entorhinal cortex (EC) and CA3 
region of hippocampus. Epileptiform activity was induced by application of 4 Aminopyridine 
(4AP, 100 µM) in the brain slices and 50 µM L-theanine was applied. From the recordings, the 
duration and frequencies of ictal like events as well as frequency and amplitude of inter-ictal like 
activities were calculated.

Results: 
L-theanine alone did not initiate any synchronized activity. Although, bath application of L-the-
anine after 4AP-induced epileptiform acitivities, did not significantly alter the duration and 
frequency of ictal discharges, L-theanine attenuated the interictal discharges. In EC the frequen-
cies of interictal discharges were significantly decreased. In CA3, the amplitudes of interictal 
activities were significantly reduced. 

Conclusion: 
The present findings suggest that L-theanine do not induce any seizure like event but rather had 
a suppressive effect on ongoing epileptiform activity. 

Key Words: 
Theanine, 4 Aminopyridine, Brain Slice, Epileptiform activity, CA3, Entorhinal cortex

ÖZ
Amaç: 
L-theanine, kan beyin bariyerini geçebilen çay bitkisinin ana amino asitlerinden biridir. Merkezi 
VLQLU�VLVWHPLQGH��/�WKHDQLQH
LQ�ELU�GL]L�Q|URWUDQVPLWHU�VLVWHPL��]HULQGH�EHOLUOL�HWNLOHUL�YDUGÕU��%X�
oDOÕúPDGD��/�WKHDQLQH
QLQ�DNXW�X\JXODPDVÕQÕQ�EH\LQ�NHVLWOHULQGH�KHUKDQJL�ELU�Q|EHW�EHQ]HUL�YH\D�
LQKLEH�HGLFL�DNWLYLWH\H�\RO�DoÕS�DoPD\DFD÷ÕQÕ�WHVW�HWWLN�

Gereç ve Yöntemler: 
L-theanine'in epileptiform aktivite üzerindeki etkileri iki 
IDUNOÕ�EH\LQ�E|OJHVLQGH�DUDúWÕUÕOGÕ��<DWD\�KLSRNDPSDO�HQWRUL-
nal korteks dilimleri, 32-36 günlük C57BL/6 farelerinden 
HOGH� HGLOGL�� +�FUH� GÕúÕ� DODQ� SRWDQVL\HOOHUL� PHGLDO� HQWRULQDO�
korteks (EC) ve hipokampusun CA3 bölgesinden kaydedildi. 
Epileptiform aktivite, beyin dilimlerine 4 Aminopiridin (4AP, 
100 µM) uygulanarak indüklendi ve 50 µM L-theanine uygu-
ODQGÕ��.D\ÕWODUGDQ�LNWDO�EHQ]HUL�ROD\ODUÕQ�V�UHVL�YH�VÕNOÕ÷Õ�LOH�
LQWHULNWDO�EHQ]HUL�DNWLYLWHOHULQ�IUHNDQVÕ�YH�JHQOL÷L�KHVDSODQGÕ�

Bulgular: 
/�WKHDQLQH�WHN�EDúÕQD�KHUKDQJL�ELU�VHQNURQL]H�DNWLYLWH�EDúODW-
PDGÕ���$3�LOH�LQG�NOHQHQ�HSLOHSWLIRUP�DNWLYLWH�VRQUDVÕ�/�WKH-
DQLQH
LQ� EDQ\R� X\JXODPDVÕ� LNWDO� GHúDUMODUÕQ� V�UHVLQL� YH�
VÕNOÕ÷ÕQÕ�|QHPOL�|Oo�GH�GH÷LúWLUPHVH�GH��/�WKHDQLQH�LQWHULNWDO�
GHúDUMODUÕ�D]DOWWÕ��(&
GH�LQWHULNWDO�GHúDUMODUÕQ�VÕNOÕNODUÕ�DQODP-
OÕ�|Oo�GH�D]DOGÕ��&$�
WH�� LQWHULNWDO�DNWLYLWHOHULQ�DPSOLW�GOHUL�
DQODPOÕ�|Oo�GH�D]DOGÕ�

Sonuç: 
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�]HULQGH�EDVNÕOD\ÕFÕ�ELU�HWNL\H�VDKLS�ROGX÷XQX�J|VWHUPHNWH-
dir.
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INTRODUCTION
L-theanine, a nonprotein derivative amino acid, is abundantly 
IRXQG�LQ�WHD�OHDYHV�DQG�DOVR�QDPHG�DV�Ȗ�JOXWDPLOHWK\ODPLG��
��1�HWK\OJOXWDPLQ�� Ȗ�JOXWDPLF�/�HWK\ODPLGH�� Ȗ�HWK\ODPL-
QR�/�JOXWDPLF�DFLG��DQG�Ȗ�/�JOX�HWK\ODPLGH������7HD�KDV�EHHQ�
consumed for over thousands of years and spread to all 
around the world. It has been shown that L-theanine can cross 
the blood brain barrier in rats (2). L-theanine has both 
psychological and physiological effects such as reduction in 
the heart rate and salivary immunoglobulin-A which most 
likely depends on the effects on sympathetic nervous system 
(3). L-theanine showed neuroprotective effects against dopa-
mine induced neurotoxicity via raising glutathione supply in 
DVWURF\WHV� ����� /�WKHDQLQH� DOVR� UHGXFHV�$P\ORLG�%HWD� �$ȕ��
������� OHYHOV�ZKLFK� UHVXOWHG� LQ�$ȕ�������� LQGXFHG�QHXURQDO�
cell death in the cortex and hippocampus (5). 
Glutamine participates in a variety of metabolic pathways 
which is synthesized from glutamate and ammonia in astro-
cytes, so it participates the amino acid needs in the synaptic 
neurotransmitter pools (6). It is thought that L-theanine might 
be able to take a part like glutamine in the brain because of 
the structural similarities (7). Accumulation of theanine in the 
brain is selectively inhibited by glutamine, thus theanine 
could suppress spontaneous and/or exocytotic release of 
glutamine (8). 
In the rat brain ischemia-reperfusion model, L-theanine has 
been shown to reduce the damage in the hippocampus, and it 

has been reported that this is achieved by inhibiting heme 
oxygenase-1 (HO-1) expression and activating the extracellu-
ODU� VLJQDO�UHJXODWHG� NLQDVH� ���� �(5.�� �� ��� SDWKZD\� ����� ,Q�
addition, L-theanine has been reported to have a neuroprotec-
tive effect by modulating GABAergic transmission (through 
the Gamma-Aminobutyric Acid-A (GABA-A) receptor) in 
the mouse ischemia model (10). L-theanine has been reported 
to increase the exocytosis of various neurotransmitters such 
as GABA, glycine and dopamine in the rat striatal neurons 
(11).
Epilepsy is a neurological disorder, characterized by recur-
rent spontaneous, unpredictable, synchronous neuronal 
discharges (12). In neuronal circuitry, the imbalance between 
synaptic inputs of excitation/inhibition and neuronal excit-
DELOLW\� KDYH�EHHQ� VXJJHVWHG� DV� WZR�PDMRU� QHXURQDO�PHFKD-
nisms leading to synchronized discharges (13). In spite of its 
neuroprotective effects and being involved in various 
neurotransmitter systems, the effects of L-theanine on seizure 
susceptibility has been reported in only few studies. It has 
been shown that acute and chronic administration of tea 
extracts, but not pure L-theanine, exerted proconvulsive 
effects (14). In a more recent study, the effects of 2 weeks 
application of L-theanine before the experiments were inves-
tigated. The results showed that L-theanine changed the 
convulsion thresholds of two seizure models. While increas-
ing the threshold for limbic seizures, L-theanine partially 
protected against generalized seizures (15). In the present 
study, for the first time, we described the acute effects of 
L-theanine on epileptiform activity in ex-vivo brain slices. 
We investigated whether (I) the acute application of L-the-
anine could induce any seizure like activity and (II) L-the-
anine has the potential to manipulate ongoing seizure like 
activity in two different brain regions. 

MATERIALS and METHODS
7KH�VWXG\�ZDV�DSSURYHG�E\�.DUDGHQL]�7HFKQLFDO�8QLYHUVLW\��
Animal Care and Ethics Committee (Approval number: 
53488718-108 and date: 08.01.2021) and complies with the 
*XLGH�IRU�WKH�&DUH�DQG�8VH�RI�/DERUDWRU\�$QLPDOV�SULQFLSOHV�
and tenets of the Helsinki Declaration. All the chemicals were 
purchased Sigma-Aldrich unless specified.

Slice Preparation
Acute brain slices were obtained from 30-35 days-old 14 
C57BL/6 female mice as described elsewhere (16, 17). Brief-
ly, following decapitation, brain was rapidly transferred into 
chilled (1.5–2 °C) artificial cerebrospinal fluid (ACSF) 
FRQWDLQLQJ�� ����P0�1D&O�� ����P0�.&O�� �����P0�1D+�-
PO4, 25 mM NaHCO3, 25 mM d-glucose, 2 mM CaCl2 and 
1.5 mM MgCl2. After the whole brain is immersed in cold 
$&6)� VROXWLRQ� IRU� ���� PLQXWHV�� ���� ȝP� WKLFN� KRUL]RQWDO�
hippocampal-EC slices were obtained by cutting the whole 
brain at the microtome (Leica VT100S, Germany) in ice-cold 
ACSF. Brain slices were transferred into the 30 ± 1 °C ACSF 
FRQWDLQLQJ�FKDPEHU�ZKLFK�ZDV�R[\JHQDWHG�ZLWK�����2��DQG�
���&2��DW�S+������IRU�UHFRYHU\�DW�OHDVW��K��%UDLQ�VOLFHV�ZHUH�
kept at the same ACSF conditions during the experiment.

Electrophysiological Recordings
The submerged recording chamber was used to record 
electrophysiological signals. The chamber was continuously 
perfused with oxygen saturated ACSF and the temperature of 
the chamber was maintained at 30 ± 1 °C. For the recordings, 
glass micropipette electrodes were used. The pipettes were 
positioned to two recording sites on the same slice (EC and 
hippocampus CA3 regions) (Fig. 1 A). Following the transfer, 
the slice was allowed to accommodate for 10-15 minutes and 
then 10 min of recording was monitored. During this period 
none of the studied slices showed abnormal activity or 
GLVFKDUJHV��$IWHU�WKDW�����ȝ0���$PLQRS\ULGLQH���$3��ZHUH�
applied to induce epileptiform activities and the epileptiform 
activities were observed within 20 min. 
To evaluate the effects of L-theanine on epileptiform activity, 
30 min of 4AP induced activities were recorded. Then the 
EDWK�VROXWLRQ�ZDV�UHSODFHG�E\�$&6)�FRQWDLQLQJ�����ȝ0��$3�
����ȝ0�/�WKHDQLQH��$IWHU����PLQ�LQFXEDWLRQ��WKH�DFWLYLW\�ZDV�
UHFRUGHG�IRU�DQRWKHU����PLQ����ȝ0�/�WKHDQLQH�FRQFHQWUDWLRQ�
indicated significant effect on rats brain slices against Alzhei-
mer diseases (18). Therefore same concentration was applied 
as a single dose for this experiment. 
Borosilicate glass pipettes were prepared for recordings. 
Pipettes were pulled by a puller (Sutter P-1000, Japan) from 
borosilicate glass capillaries (GB 150F-8P, Sutter, Japan). 
The pipettes were filled with ACSF and the resistances were 
DURXQG� ��0ȍ�� ([WUDFHOOXODU� ILHOG� SRWHQWLDOV� ZHUH� UHFRUGHG�
simultaneously from two channels both from the upper layers 
of medial EC and CA3 region of hippocampus (Figure 1). 
The analog biological signals were fed to a differential ampli-
fier (A-M systems Model 1700). The records were obtained 
under AC mode and filtered between 0.1 Hz – 5 kHz and 
amplified at x1000. Data were digitized at 5 kHz using a 
Digidata-1400 acquisition system. pCLAMP10 software 
�0ROHFXODU� 'HYLFHV�� 6XQQ\YDOH�� &$�� 86$�� ZDV� XVHG� IRU�
acquisition and off-line analysis.
The recordings were analyzed off-line. Similar to previous 
studies, 4AP induced epileptiform activities classified as ictal 
DQG�LQWHULFWDO�OLNH�HYHQWV�����������7KH�VKDUS�ULVH�GHIOHFWLRQV�
with an amplitude at least 4 times higher than baseline ampli-
tude were accepted as epileptiform activity (Fig. 1 B). Those 
activities which were lasted less than 4 s was named as 
“inter-ictal” (Fig. 1 D). However the duration of events which 
were longer than 4s were accepted as “ictal” (Fig. 1 C). The 
time points between initial deflection and return to baseline 
potentials were defined as the duration of synchronous 
events.

Statistical Analysis
Paired t-tests were performed for statistical analysis by using 
GraphPad Prism software. Data were presented as mean ± 
SEM and p < 0.05 was accepted as significant.

RESULTS
Field potentials of epileptiform activities were obtained from 
both EC and CA3 of the hippocampus (Fig. 1 A). 4AP 
induced either only interictal like activities (Fig. 2 B and C ) 

or both interictal and ictal like activities (Fig 1. B). At the 
outset, we tested whether L-theanine triggers any spikes or 
synchronous discharges that could be interpreted as an 
epileptiform activity. In six slices, bath application of 50 µM 
L-theanine did not induce any such activities (Fig-2A). Then 
the effects of acute application of L-theanine on ongoing 
epileptiform activity were investigated. 

Figure 1. Location of electrodes and field potential recordings samples from 
EC and CA3 of hippocampus. A. Position of recording electrodes.  B. The 
sample records of interictal and ictal like activities after 100 µM 4AP 
induced epileptiform discharges. (C) Ictal like activities. (D) Interictal-like 
activity.

Figure 2. Sample traces of basal and only interictal like events. A. Effect of 
L-theanine (50µM) alone without discharges which were similar to the basal 
activities in normal ACSF.   Only interictal like events records before (B) and 
after the application of L-theanine (C).  D. Amplitudes and interictal frequen-
cies at the EC and CA3 before and after L-theanine application (n=14), (***: 
p<0,005; *: p<0,05).

in EC interictal event frequency significantly reduced by 
L-theanine application (Figure 2.D). The average frequency 
ZDV����������������+]�EHIRUH�DQG�UHGXFHG�WR����������������
Hz (p= 0,0024; n=14) after L-theanine application. The 
amplitudes of interictal events were not affected (1,78 ± 0,30 
mV before and  1,52 ± 0,25 mV after). In CA3, L-theanine 
had no effect on frequency of interictal discharges; before 
0,0336 ± 0,003 Hz and after 0,031 ± 0,004 Hz., yet, dimin-
ished the amplitudes of interictal event from 1,86 ± 0,24  to 
����� �� ����� P9� VLJQLILFDQWO\� �S ������ DQG� Q ���� �)LJXUH�
2D).
Ictal events were observed only in 6 slices in EC and 5 in 
CA3. The durations and frequencies of ictal events were 
analyzed. L-theanine did not change the ictal parameters. In 
EC, the durations of ictal events were 25,30 ± 5,7 s and 33,78 
± 11,62 s after L-theanine. The frequencies were 0,0023 ± 
0,001 Hz and  0,0032 ± 0,001 Hz after L-theanine application 
�Q ����6LPLODUO\��LQ�&$���WKH�GXUDWLRQV��������������V�EHIRUH�
DQG�������������V�DIWHU��DQG�IUHTXHQFLHV������������������+]�
EHIRUH�DQG�����������������DIWHU��ZDV�QRW�FKDQJHG�E\�/�WKH-
anine (n= 5). 

DISCUSSION
In this study, we report for the first time the acute effects of 
L-theanine on brain slices by employing extracellular field 
potential records. Our results demonstrated two main 
findings. First, L-theanine application alone did not initiate 
any synchronized discharges. Second, when applied follow-
ing induction to epileptiform activity, L-theanine attenuated 
selectively the interictal like activities in EC and hippocam-
pus. 
Brain slice models constitute ideal preparations to study the 
functions of neuronal circuitry as the cellular structures, 
V\QDSVHV�DQG�SURMHFWLRQV�DUH�SURWHFWHG���$3�PRGHO�RI�EUDLQ�
slice seizure model has been commonly used as in vitro 
model of epilepsy. 4AP is a Potassium channel blocker and 
induces mainly two types of synchronous discharges (20). 
Ictal like events are observed in EC and spread to hippocam-
pus. The ictal like events generally last longer (>4s). In the 
present study we show that L-theanine did not alter the ictal 
duration and frequency. Previous studies suggested that fast 
ionotropic glutamatergic transmission and GABAA receptor 
mediated signaling is required for interictal discharges (21). 
Interictal-like events corralate with paroxysmal depolarizing 
shift which is subnormal fluctuation of membrane potential 
and requires activation of glutamate receptors (22). In this 
study, L-theanine could have interacted with glutamatergic 
transmission at a mild to moderate level. A previous study has 
shown that Theanine mildly inhibits the binding of glutamate 
WR�$03$��.DLQDWH�DQG�RWKHU�*OXWDPDWH�UHFHSWRUV�������
In the literature there are few studies that investigated the link 
between L-theanine and seizures. Tea consumption has been 
suggested to potentiate Pentilentetrazole induced convulsions 
(14). Schalier et al. investigated the effects of 14 days of 
L-theanine administration, not tea extract, on seizure suscep-
tibility. The doses of convulsant chemicals need to induce 
seizure are altered by L-theanine (15). The application period 
and the experimental models of the mentioned studies make 

it difficult to compare with our present findings. However, 
researchers showed that, L-theanine application decreased 
the susceptibility for limbic seizures (15). This particular 
finding supports our results as the slice model we have used 
is ideally mimics the limbic seizures (24). Another study that 
evaluated the acute effect of L-theanine is in line with our 
ILQGLQJV��<X� ;�� HW� DO�� VKRZHG� WKDW�� /�WKHDQLQH� DSSOLFDWLRQ�
enhanced the anticonvulsion capacity of pentobarbital 
sodium in a strychnine model of seizure (25). An earlier study 
DOVR�VKRZHG�WKDW��LQWUDSHULWRQHDO�LQMHFWLRQ�RI�7KHDQLQH�LQKLE-
ited the convulsive action of caffeine (26). Our findings 
showed suppressed interictal activity which is parallel to the 
reports where the acute effects of L-theanine were evaluated.  
In the present study we have investigated the effects on of 
L-theanine 50 µM. Repeating experiments with different 
doses would certainly give a better idea about the L-theanine 
on epileptiform activity. However in the literature, it is shown 
that L-theanine is an active molecule in the concentration 
range (1-100 µM) on cultured hippocampal neurons and 
induces an influx of Ca2+ depending on the NMDA receptors 
on mature hippocampal neurons (27).  It is also stated that 50 
µM L-theanine in brain slices contributes to NMDA receptor 
mediated synaptic transmission and modulates LTP (18). As 
can be seen from these reports, and also from our present 
findings, 50 µM L-theanine is sufficient to modulate synaptic 
and neuronal circuitry function. 

CONCLUSION
In this study L-theanine indicated mild to moderate effects in 
the 4AP induced epileptiform activity. Reduction in the 
interictal frequency at EC can be explained as L-theanine 
might increase extracellular GABA which resulted in Cl 
influx and inhibitions in the cells. Similarly in the rat brain, 
L-theanine modulates neurotransmitter concentrations and 
can cause increased exocytosis of GABA. However L-the-
anine has no effect on neuronal network function under 
normal physiological conditions which suggests that the 
effect of theanine is somehow eliminated in healthy neurons. 
Amplitude reduction at the hippocampus possibly related 
with the decrease in the number of stimulated neurons due to 
the activation of inhibitory neurons. In this case either 
inhomogeneity of inhibitory neurons might cause this result 
or L-theanine might affect GABA, Parvalbumin or type 3 
serotonin receptor.   Nevertheless extensive future studies are 
required to identify which inhibitory neurons are activated or 
which ionic pathway causes these results. 
L-theanine has an effect on neuronal cells that tend to be 
stimulated, therefore L-theanine might be considered as a 
supplementary molecule to control seizures. 
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ABSTRACT
Objective:
The aim of this study was to determine the quality of periodontal disease-related information 
provided on the Turkish webpages.

Methods: 
An internet search was performed with the term ‘gum disease’ using the Google search engine. 
The first 100 websites were analyzed for content presentation and quality of information by the 
Journal of the American Medical Association (JAMA) criteria and DISCERN instrument.

Results: 
Following the application of the exclusion criteria of this study, a total of 71 webpages were 
included for further analysis. According to the affiliation, 69% of the webpages belonged to a 
dental health center, 12% private hospital, 7% newspaper, 6% university, 3% professional 
organization, and 3% commercial. All websites assessed by the DISCERN instrument resulted in 
an average score of 2.21 (±1.01), indicating low to moderate quality. Of the 71 websites evaluat-
ed, only 38% fulfilled the authorship, 6% the attribution, and 18% the currency benchmarks of 
JAMA. According to the content presentation, 75% of the sites did not have proper information 
about oral hygiene instructions.

Conclusion: 
The present findings suggested that the quality of periodontal disease-related information provid-
ed on the Turkish webpages have important shortcomings.

Key Words:
Gingival disease, Internet, Public health informatics, Periodontal disease

ÖZ
Amaç: 
%X�oDOÕúPDQÕQ�DPDFÕ��GLúHWL�KDVWDOÕNODUÕ� LOH� LOJLOL�7�UNoH� LQWHUQHW� VLWHOHULQGHNL�ELOJL�NDOLWHVLQLQ�
GH÷HUOHQGLULOPHVLGLU�

Yöntem:
*RRJOH�DUDPD�PRWRUX�NXOODQÕODUDN��µGLúHWL�KDVWDOÕ÷Õ¶�WHULPL�LoLQ�DUDPD�\DSÕOGÕ��$UDPD�VRQXFX�LON�
����LQWHUQHW�VLWHVL��LoHULN�VXQXPX�YH�NDOLWH�DoÕVÕQGDQ�',6&(51�DUDFÕ�YH�-RXUQDO�RI�WKH�$PHULFDQ�
Medical Association (JAMA) kriterlerine göre analiz edildi.

Bulgular:
dDOÕúPD\D� DLW� GkKLO� HGLOPH� NULWHUOHULQH� X\DQ� WRSODP� ���
LQWHUQHW�VLWHVL�DQDOL]�HGLOGL��6LWHOHULQLQ����
X�|]HO�D÷Õ]�YH�GLú�
VD÷OÕ÷Õ� PHUNH]L�� ���¶VL� |]HO� KDVWDQH�� ��¶VL� JD]HWH� KDEHUL��
��¶VÕ� �QLYHUVLWH�� ��¶�� PHVOHN� NXUXOXúX� YH� ��¶�� WLFDUL�
NXUXOXúD� DLWWL�� 'H÷HUOHQGLULOHQ� W�P� LQWHUQHW� VLWHOHULQH� DLW�
',6&(51�RUWDODPD�SXDQÕ�������������ROXS��G�ú�N�RUWD�G�]H\�
NDOLWH�GH÷HUL�WHVSLW�HGLOGL��'H÷HUOHQGLULOHQ����LQWHUQHW�VLWHVLQ-
GHQ�\DOQÕ]FD����
L�\D]DUOÕN����
VÕ�ND\QDNoD�YH����
L�J�QFHO-
OLN�LOH�LOJLOL�-$0$�NULWHUOHULQL�NDUúÕODGÕ��øoHULN�VXQXPX�DoÕVÕQ-
GDQ�� LQWHUQHW� VLWHOHULQLQ����¶LQGH� RUDO� KLM\HQ� X\JXODPDODUÕ�
konusunda yeterli bilgi yoktu. 

Sonuçlar:
3HULRGRQWDO� KDVWDOÕNODU� LOH� LOJLOL� 7�UNoH� LQWHUQHW� VLWHOHULQLQ�
ELOJL�NDOLWHVLQGH�|QHPOL�HNVLNOLNOHU�EXOXQPDNWDGÕU��

Anahtar Sözcükler: 
'LúHWL�KDVWDOÕNODUÕ��øQWHUQHW��+DON�VD÷OÕ÷Õ�ELOLúLPL��3HULRGRQWDO�
KDVWDOÕN

INTRODUCTION
Internet is the most popular source of health-related informa-
tion for the public in general (1). People can enter keywords 
through a variety of search engines and in return, would 
receive rich content at the tip of their fingers within seconds. 
Ni Riordain et al., reported that over a third of patients 
presenting for dental treatment had searched their oral or 
dental condition online (2). 
Although such online information is easily accessible, it is 
increasingly difficult to distinguish for users whether resourc-
es are appropriate or not. The quality of medical information 
contained in websites has also become an increasingly 
important concern (3). This problem has led to the develop-
ment of validation methods to evaluate the quality of 
health-related webpages. The most commonly used are the 
DISCERN tool and the Journal of the American Medical 
Association (JAMA) criteria, which evaluate the website’s 
accessibility, usability, reliability, and quality of information 
(4-6).
Numerous studies have been performed to determine the 
content and quality of information about a variety of medical 
specialist areas on webpages. Studies evaluating online infor-
mation relating to dentistry, such as orthodontics, periodon-
tology, and oral surgery, reported the quality of internet infor-
PDWLRQ�DV�SRRU� ��������+RZHYHU�� WR� WKH�EHVW� RI�RXU�NQRZO-
edge, no study evaluated the quality of online information on 
periodontal disease in Turkish websites.
Periodontal disease (ie, gingivitis and periodontitis) is one of 
the most common public health problems affecting the 
tooth-supporting tissues and thereby leading to tooth loss 
(11). The disease has an important socio-economic impact on 
healthcare costs and patients' quality of life (12). The success-
ful management of the periodontal disease requires controls 
of both plaque biofilm and modifiable risk factors (13). In 
this context, the internet could play an important role in 
patients' awareness of periodontal disease and may promote 

oral health by providing reliable and accurate information.
Based on the statements above, the aim of this study was to 
evaluate the quality of periodontal disease-related informa-
tion provided in the Turkish websites by using DISCERN and 
JAMA scales.

MATERIALS and METHODS
Search Strategy 
$Q� LQWHUQHW� VHDUFK� ZDV� FRQGXFWHG� IRU� WKH� WHUP� µGLúHWL�
KDVWDOÕNODUÕ¶� �JXP� GLVHDVHV�� XVLQJ� WKH� VHDUFK� HQJLQH�
GoogleTM, in Turkey, on December 24, 2020. A simple 
search methodology was used to imitate the likely outcome of 
a search conducted by an individual with limited periodontal 
and internet knowledge. Although previous research indicat-
ed that users conducting an online search typically examine 
the first page of a search engine, we included the first 100 
webpages in the study to provide a thorough evaluation of the 
available online information (14).
Websites were excluded if they had no information on “gum 
disease”, were not in Turkish, had links to scientific articles 
of abstracts, duplicate websites, videos, online medical 
dictionaries, and non-accessible or membership/subscription 
requirements. The remaining 71 websites were scored by a 
single periodontist (ÖD), and then checked by the second 
periodontist (KÜ). The websites were categorized based on 
affiliation (10) and were evaluated on the presentation of 
information such as etiology, clinical signs and symptoms, 
and treatment process stages of periodontal disease.

Assessment of Quality 
The quality of the website information was evaluated using 
the JAMA benchmarks and the DISCERN instrument for 
website analysis.  
The JAMA benchmarks provide that a webpage must present 
the following standard concepts; authorship (proper identifi-
cation of author’s name, affiliations, and relevant credentials 
of medical content), attribution (complete references and 
sources of information of all contents presented on a 
website), disclosure (sponsorship, ownership, commercial 
support, or financing must be completely defined) and 
currency (providing dates when the content was uploaded) 
(5). 
The DISCERN instrument, developed at the University of 
Oxford, (www.discern.org.uk), consists of 16 questions that 
may be utilized to assess the quality of written information on 
health-related websites (4). The DISCERN tool questions 
were related to the reliability (Questions 1-8), quality of 
information on treatment choices (questions 9-15), and 
overall quality of the publication (question 16). Score of each 
question was rated on a 5-point scale (one = very poor, two = 
poor, three = moderate, four = good and five = excellent) (4).  

Statistical Analysis
Descriptive statistics for frequencies and percentages were 
calculated. The DISCERN tool results were expressed as the 
mean ± standard deviation. All calculations were undertaken 
using a statistical software package (IBM SPSS Statistics 23, 

Chicago, IL, USA). P value less than 0.05 were considered 
statistically significant. 

RESULTS
The search process generated 676.000 sites on the Google 
search engine. There were no English websites, as we select-
ed the Turkish language from the settings section of the 
Google search engine. Of the first 100 websites evaluated, 13 
sites were duplicated websites, 10 sites were advertising 
products, 5 were irrelevant, and 1 was video feed (www.you-
tube.com). After exclusion, a total of 71 websites were 
included (Figure 1). 

Figure 1: Flow Diagram for webpage selection process

Among the total 71 websites, 49 (69%) belonged to dental 
health center, 9 (12%) private hospital, 5 (7%) newspaper, 4 
(6%) university, 2 (3%) professional organization and 2 (3%) 
commercial (Table I). 

Table I: Categorization of Websites based on Affiliation

The website's content evaluation based on the presentation of 
information about the periodontal disease was represented in 
Table II. 

Table II: Content Analysis of Websites 

Twenty five percent of the websites have information on how 
to perform tooth brushing and the use of interdental cleaning 
devices. None of the websites included videos and audio 
illustrations, only twelve websites included images for 
content presentation.
The quality of the 71 selected websites, assessed by the 
DISCERN tool, resulted in a score of 2.21 (±1.01), indicating 
low to moderate quality (Figure 1). When Discern scores 
were evaluated, none of the websites received the highest 
score of five. Eleven websites (15%) received a score of four, 
19 received (27%) three, 15 received (21%) two, and 26 
webpages (37%) received a score of one. The questions with 
the poorest DISCERN scores were “does it describe the risks 
of each treatment?”,“is it clear when the information reported 
in the publication was produced?”, “does it describe how the 
treatment choices affect the overall quality of life?’’ and 
“does it provide details of additional sources of support and 
information?’’ (Figure 2).

Figure 2: Quality of information on gum disease of 71 
                   websites according to DISCERN instrument.

Concerning the total number of benchmarks obtained; four 
benchmarks have met the criteria in only one website (2%), 
three benchmarks met in 8 websites (11%), two benchmarks 
met in 17 websites (24%), one benchmark was met in 37 
websites (52%), and no benchmark was found in 8 websites 
(11%) (Table III). Forty-seven of the websites (66%) 
displayed an author and 58 websites (82%) had no date of 
presentation. 

Table III: Websites meeting JAMA Benchmarks and percentages

DISCUSSION
This is the first report analyzing the quality of information 
related to the periodontal disease on Turkish websites. The 
results of our study present that the majority of the informa-
tion on websites is of low quality and content. This result is 
consistent with previous studies related to periodontology (7, 
10, 15). Chestnutt et al., evaluated English webpages for 
LQIRUPDWLRQ�RQ�JXP�GLVHDVH�XVLQJ�([FLWH��<DKRR��DQG�+RWERW�
search engines, and reported that the reliability of the 
webpages was inadequate (15). A recent study examined the 
quality of German dentists’ webpages on periodontal disease 
using DISCERN and Minervation validation instruments for 
healthcare webpages (the LIDA instrument) and found that 
most of the websites on periodontitis need to be improved in 
quality (7). Kanmaz and Budunelli aimed to determine the 
quality of information about periodontal disease symptoms 
RQ�(QJOLVK�ZHESDJHV�E\�XVLQJ�',6&(51��-$0$��DQG�+HDOWK�
RQ�WKH�1HW�&RGH�RI�&RQGXFW�&HUWLILFDWLRQ��+21FRGH��WRROV��
The authors reported that the quality of the information for 
patients on the internet about periodontal disease is insuffi-
cient (10).

Although there is a huge amount of oral health related infor-
mation on the internet, patients may suffer difficulty locating 
the most beneficial sites. In this study, according to the 
DISCERN questionnaire, the overall average DISCERN 
score of the evaluated webpages was 2.21 (±1.01), indicating 
that the quality of information was insufficient (4). In conclu-
sion with previous studies, we also found that certain 
questions tended to be rated low, and no website reached a 
5-point score in all items (Figure II) (6, 10, 16). This result 
suggested that most websites have serious shortcomings. 
When considering the JAMA benchmarks, many websites 
failed to demonstrate information about the author (author-
ship), appropriate reference sources of information (attribu-
tion), and dates when the information was uploaded and 
updated (currency) (Table III). Only one website met the full 

JAMA benchmarks, while 52% of the websites achieved one 
benchmark. These results are in line with the articles evaluat-
ing the quality of the web-based information on various oral 
conditions (9, 14, 16). Information about the author and 
references is important, because it assures patients that the 
information they have read has been provided by an expert in 
the field with current scientific evidence.
When considering the content of the webpages searched in 
this study, bacterial biofilm (plaque) was discussed as the 
main etiological factor for periodontal disease in 92% of the 
71 sites analyzed (Table II). Basic knowledge of the impact of 
bacterial biofilm on periodontal health is essential. But only 
56% of the websites mention the risks of smoking on 
periodontal disease. Smoking is the main modifiable risk 
factor in the development and progression of periodontitis 
(17). The internet is effective in promoting a behavior change 
in the area of smoking cessation (18). Therefore, recommen-
dations on the importance of smoking cessation should be 
included in dental websites.

Based on the results of our analysis, 75% of the websites did 
not have any information on how to perform tooth brushing 
and the use of interdental cleaning devices (Table II). Educat-
ing the general population about effective oral hygiene proce-
dures is essential for the maintenance of periodontal health 
(12). Furthermore, our study found that although the 
periodontal treatment (nonsurgical and surgical) was 
discussed at 46 sites, 83% did not point out any risks related 
to treatment such as gingival recession or hypersensitivity. 
Kanmaz and Budunelli et al., observed similar findings in 
English websites (10). 

None of the websites analyzed in this study included videos 
and audio illustrations, only twelve websites included images 
for content presentation. Distiction between dental plaque 
and stains, food debris, or dental restorations may be difficult 
for laypeople. There may be excessive tooth brushing 
problems because stains will not be easily removed. For this 
reason, didactic online information may be supplemented 
with instructional images or videos. A previous study indicat-
ed that information supplied by video clips has increased 
patient consciousness on the treatment of oral ulcers (19). 
The current study has some limitations. First of all, the 
internet is a dynamic process and webpages may change over 
time. Secondly, only one search engine (Google) was used in 
this study, and other sources such as Yahoo, Medline, or 
social network sites (e.g. Facebook) were not evaluated. But 
according to the statistical report on internet development 
from the Turkish Statistical Institute in 2020, Google is one of 
the most commonly used search engines in Turkey (available 
at: https://www.inter- networldstats.com/). 

CONCLUSION
The present findings of this study suggested that the content 
and quality of online information related to periodontal 
disease on the Turkish websites are insufficient.
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ABSTRACT
Objective:
The aim of this study was to determine the quality of periodontal disease-related information 
provided on the Turkish webpages.

Methods: 
An internet search was performed with the term ‘gum disease’ using the Google search engine. 
The first 100 websites were analyzed for content presentation and quality of information by the 
Journal of the American Medical Association (JAMA) criteria and DISCERN instrument.

Results: 
Following the application of the exclusion criteria of this study, a total of 71 webpages were 
included for further analysis. According to the affiliation, 69% of the webpages belonged to a 
dental health center, 12% private hospital, 7% newspaper, 6% university, 3% professional 
organization, and 3% commercial. All websites assessed by the DISCERN instrument resulted in 
an average score of 2.21 (±1.01), indicating low to moderate quality. Of the 71 websites evaluat-
ed, only 38% fulfilled the authorship, 6% the attribution, and 18% the currency benchmarks of 
JAMA. According to the content presentation, 75% of the sites did not have proper information 
about oral hygiene instructions.

Conclusion: 
The present findings suggested that the quality of periodontal disease-related information provid-
ed on the Turkish webpages have important shortcomings.
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Gingival disease, Internet, Public health informatics, Periodontal disease
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INTRODUCTION
Internet is the most popular source of health-related informa-
tion for the public in general (1). People can enter keywords 
through a variety of search engines and in return, would 
receive rich content at the tip of their fingers within seconds. 
Ni Riordain et al., reported that over a third of patients 
presenting for dental treatment had searched their oral or 
dental condition online (2). 
Although such online information is easily accessible, it is 
increasingly difficult to distinguish for users whether resourc-
es are appropriate or not. The quality of medical information 
contained in websites has also become an increasingly 
important concern (3). This problem has led to the develop-
ment of validation methods to evaluate the quality of 
health-related webpages. The most commonly used are the 
DISCERN tool and the Journal of the American Medical 
Association (JAMA) criteria, which evaluate the website’s 
accessibility, usability, reliability, and quality of information 
(4-6).
Numerous studies have been performed to determine the 
content and quality of information about a variety of medical 
specialist areas on webpages. Studies evaluating online infor-
mation relating to dentistry, such as orthodontics, periodon-
tology, and oral surgery, reported the quality of internet infor-
PDWLRQ�DV�SRRU� ��������+RZHYHU�� WR� WKH�EHVW� RI�RXU�NQRZO-
edge, no study evaluated the quality of online information on 
periodontal disease in Turkish websites.
Periodontal disease (ie, gingivitis and periodontitis) is one of 
the most common public health problems affecting the 
tooth-supporting tissues and thereby leading to tooth loss 
(11). The disease has an important socio-economic impact on 
healthcare costs and patients' quality of life (12). The success-
ful management of the periodontal disease requires controls 
of both plaque biofilm and modifiable risk factors (13). In 
this context, the internet could play an important role in 
patients' awareness of periodontal disease and may promote 

oral health by providing reliable and accurate information.
Based on the statements above, the aim of this study was to 
evaluate the quality of periodontal disease-related informa-
tion provided in the Turkish websites by using DISCERN and 
JAMA scales.

MATERIALS and METHODS
Search Strategy 
$Q� LQWHUQHW� VHDUFK� ZDV� FRQGXFWHG� IRU� WKH� WHUP� µGLúHWL�
KDVWDOÕNODUÕ¶� �JXP� GLVHDVHV�� XVLQJ� WKH� VHDUFK� HQJLQH�
GoogleTM, in Turkey, on December 24, 2020. A simple 
search methodology was used to imitate the likely outcome of 
a search conducted by an individual with limited periodontal 
and internet knowledge. Although previous research indicat-
ed that users conducting an online search typically examine 
the first page of a search engine, we included the first 100 
webpages in the study to provide a thorough evaluation of the 
available online information (14).
Websites were excluded if they had no information on “gum 
disease”, were not in Turkish, had links to scientific articles 
of abstracts, duplicate websites, videos, online medical 
dictionaries, and non-accessible or membership/subscription 
requirements. The remaining 71 websites were scored by a 
single periodontist (ÖD), and then checked by the second 
periodontist (KÜ). The websites were categorized based on 
affiliation (10) and were evaluated on the presentation of 
information such as etiology, clinical signs and symptoms, 
and treatment process stages of periodontal disease.

Assessment of Quality 
The quality of the website information was evaluated using 
the JAMA benchmarks and the DISCERN instrument for 
website analysis.  
The JAMA benchmarks provide that a webpage must present 
the following standard concepts; authorship (proper identifi-
cation of author’s name, affiliations, and relevant credentials 
of medical content), attribution (complete references and 
sources of information of all contents presented on a 
website), disclosure (sponsorship, ownership, commercial 
support, or financing must be completely defined) and 
currency (providing dates when the content was uploaded) 
(5). 
The DISCERN instrument, developed at the University of 
Oxford, (www.discern.org.uk), consists of 16 questions that 
may be utilized to assess the quality of written information on 
health-related websites (4). The DISCERN tool questions 
were related to the reliability (Questions 1-8), quality of 
information on treatment choices (questions 9-15), and 
overall quality of the publication (question 16). Score of each 
question was rated on a 5-point scale (one = very poor, two = 
poor, three = moderate, four = good and five = excellent) (4).  

Statistical Analysis
Descriptive statistics for frequencies and percentages were 
calculated. The DISCERN tool results were expressed as the 
mean ± standard deviation. All calculations were undertaken 
using a statistical software package (IBM SPSS Statistics 23, 

Chicago, IL, USA). P value less than 0.05 were considered 
statistically significant. 

RESULTS
The search process generated 676.000 sites on the Google 
search engine. There were no English websites, as we select-
ed the Turkish language from the settings section of the 
Google search engine. Of the first 100 websites evaluated, 13 
sites were duplicated websites, 10 sites were advertising 
products, 5 were irrelevant, and 1 was video feed (www.you-
tube.com). After exclusion, a total of 71 websites were 
included (Figure 1). 

Figure 1: Flow Diagram for webpage selection process

Among the total 71 websites, 49 (69%) belonged to dental 
health center, 9 (12%) private hospital, 5 (7%) newspaper, 4 
(6%) university, 2 (3%) professional organization and 2 (3%) 
commercial (Table I). 

Table I: Categorization of Websites based on Affiliation

The website's content evaluation based on the presentation of 
information about the periodontal disease was represented in 
Table II. 

Table II: Content Analysis of Websites 

Twenty five percent of the websites have information on how 
to perform tooth brushing and the use of interdental cleaning 
devices. None of the websites included videos and audio 
illustrations, only twelve websites included images for 
content presentation.
The quality of the 71 selected websites, assessed by the 
DISCERN tool, resulted in a score of 2.21 (±1.01), indicating 
low to moderate quality (Figure 1). When Discern scores 
were evaluated, none of the websites received the highest 
score of five. Eleven websites (15%) received a score of four, 
19 received (27%) three, 15 received (21%) two, and 26 
webpages (37%) received a score of one. The questions with 
the poorest DISCERN scores were “does it describe the risks 
of each treatment?”,“is it clear when the information reported 
in the publication was produced?”, “does it describe how the 
treatment choices affect the overall quality of life?’’ and 
“does it provide details of additional sources of support and 
information?’’ (Figure 2).

Figure 2: Quality of information on gum disease of 71 
                   websites according to DISCERN instrument.

Concerning the total number of benchmarks obtained; four 
benchmarks have met the criteria in only one website (2%), 
three benchmarks met in 8 websites (11%), two benchmarks 
met in 17 websites (24%), one benchmark was met in 37 
websites (52%), and no benchmark was found in 8 websites 
(11%) (Table III). Forty-seven of the websites (66%) 
displayed an author and 58 websites (82%) had no date of 
presentation. 

Table III: Websites meeting JAMA Benchmarks and percentages

DISCUSSION
This is the first report analyzing the quality of information 
related to the periodontal disease on Turkish websites. The 
results of our study present that the majority of the informa-
tion on websites is of low quality and content. This result is 
consistent with previous studies related to periodontology (7, 
10, 15). Chestnutt et al., evaluated English webpages for 
LQIRUPDWLRQ�RQ�JXP�GLVHDVH�XVLQJ�([FLWH��<DKRR��DQG�+RWERW�
search engines, and reported that the reliability of the 
webpages was inadequate (15). A recent study examined the 
quality of German dentists’ webpages on periodontal disease 
using DISCERN and Minervation validation instruments for 
healthcare webpages (the LIDA instrument) and found that 
most of the websites on periodontitis need to be improved in 
quality (7). Kanmaz and Budunelli aimed to determine the 
quality of information about periodontal disease symptoms 
RQ�(QJOLVK�ZHESDJHV�E\�XVLQJ�',6&(51��-$0$��DQG�+HDOWK�
RQ�WKH�1HW�&RGH�RI�&RQGXFW�&HUWLILFDWLRQ��+21FRGH��WRROV��
The authors reported that the quality of the information for 
patients on the internet about periodontal disease is insuffi-
cient (10).

Although there is a huge amount of oral health related infor-
mation on the internet, patients may suffer difficulty locating 
the most beneficial sites. In this study, according to the 
DISCERN questionnaire, the overall average DISCERN 
score of the evaluated webpages was 2.21 (±1.01), indicating 
that the quality of information was insufficient (4). In conclu-
sion with previous studies, we also found that certain 
questions tended to be rated low, and no website reached a 
5-point score in all items (Figure II) (6, 10, 16). This result 
suggested that most websites have serious shortcomings. 
When considering the JAMA benchmarks, many websites 
failed to demonstrate information about the author (author-
ship), appropriate reference sources of information (attribu-
tion), and dates when the information was uploaded and 
updated (currency) (Table III). Only one website met the full 

JAMA benchmarks, while 52% of the websites achieved one 
benchmark. These results are in line with the articles evaluat-
ing the quality of the web-based information on various oral 
conditions (9, 14, 16). Information about the author and 
references is important, because it assures patients that the 
information they have read has been provided by an expert in 
the field with current scientific evidence.
When considering the content of the webpages searched in 
this study, bacterial biofilm (plaque) was discussed as the 
main etiological factor for periodontal disease in 92% of the 
71 sites analyzed (Table II). Basic knowledge of the impact of 
bacterial biofilm on periodontal health is essential. But only 
56% of the websites mention the risks of smoking on 
periodontal disease. Smoking is the main modifiable risk 
factor in the development and progression of periodontitis 
(17). The internet is effective in promoting a behavior change 
in the area of smoking cessation (18). Therefore, recommen-
dations on the importance of smoking cessation should be 
included in dental websites.

Based on the results of our analysis, 75% of the websites did 
not have any information on how to perform tooth brushing 
and the use of interdental cleaning devices (Table II). Educat-
ing the general population about effective oral hygiene proce-
dures is essential for the maintenance of periodontal health 
(12). Furthermore, our study found that although the 
periodontal treatment (nonsurgical and surgical) was 
discussed at 46 sites, 83% did not point out any risks related 
to treatment such as gingival recession or hypersensitivity. 
Kanmaz and Budunelli et al., observed similar findings in 
English websites (10). 

None of the websites analyzed in this study included videos 
and audio illustrations, only twelve websites included images 
for content presentation. Distiction between dental plaque 
and stains, food debris, or dental restorations may be difficult 
for laypeople. There may be excessive tooth brushing 
problems because stains will not be easily removed. For this 
reason, didactic online information may be supplemented 
with instructional images or videos. A previous study indicat-
ed that information supplied by video clips has increased 
patient consciousness on the treatment of oral ulcers (19). 
The current study has some limitations. First of all, the 
internet is a dynamic process and webpages may change over 
time. Secondly, only one search engine (Google) was used in 
this study, and other sources such as Yahoo, Medline, or 
social network sites (e.g. Facebook) were not evaluated. But 
according to the statistical report on internet development 
from the Turkish Statistical Institute in 2020, Google is one of 
the most commonly used search engines in Turkey (available 
at: https://www.inter- networldstats.com/). 

CONCLUSION
The present findings of this study suggested that the content 
and quality of online information related to periodontal 
disease on the Turkish websites are insufficient.
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ABSTRACT
Objective:
The aim of this study was to determine the quality of periodontal disease-related information 
provided on the Turkish webpages.

Methods: 
An internet search was performed with the term ‘gum disease’ using the Google search engine. 
The first 100 websites were analyzed for content presentation and quality of information by the 
Journal of the American Medical Association (JAMA) criteria and DISCERN instrument.

Results: 
Following the application of the exclusion criteria of this study, a total of 71 webpages were 
included for further analysis. According to the affiliation, 69% of the webpages belonged to a 
dental health center, 12% private hospital, 7% newspaper, 6% university, 3% professional 
organization, and 3% commercial. All websites assessed by the DISCERN instrument resulted in 
an average score of 2.21 (±1.01), indicating low to moderate quality. Of the 71 websites evaluat-
ed, only 38% fulfilled the authorship, 6% the attribution, and 18% the currency benchmarks of 
JAMA. According to the content presentation, 75% of the sites did not have proper information 
about oral hygiene instructions.

Conclusion: 
The present findings suggested that the quality of periodontal disease-related information provid-
ed on the Turkish webpages have important shortcomings.
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INTRODUCTION
Internet is the most popular source of health-related informa-
tion for the public in general (1). People can enter keywords 
through a variety of search engines and in return, would 
receive rich content at the tip of their fingers within seconds. 
Ni Riordain et al., reported that over a third of patients 
presenting for dental treatment had searched their oral or 
dental condition online (2). 
Although such online information is easily accessible, it is 
increasingly difficult to distinguish for users whether resourc-
es are appropriate or not. The quality of medical information 
contained in websites has also become an increasingly 
important concern (3). This problem has led to the develop-
ment of validation methods to evaluate the quality of 
health-related webpages. The most commonly used are the 
DISCERN tool and the Journal of the American Medical 
Association (JAMA) criteria, which evaluate the website’s 
accessibility, usability, reliability, and quality of information 
(4-6).
Numerous studies have been performed to determine the 
content and quality of information about a variety of medical 
specialist areas on webpages. Studies evaluating online infor-
mation relating to dentistry, such as orthodontics, periodon-
tology, and oral surgery, reported the quality of internet infor-
PDWLRQ�DV�SRRU� ��������+RZHYHU�� WR� WKH�EHVW� RI�RXU�NQRZO-
edge, no study evaluated the quality of online information on 
periodontal disease in Turkish websites.
Periodontal disease (ie, gingivitis and periodontitis) is one of 
the most common public health problems affecting the 
tooth-supporting tissues and thereby leading to tooth loss 
(11). The disease has an important socio-economic impact on 
healthcare costs and patients' quality of life (12). The success-
ful management of the periodontal disease requires controls 
of both plaque biofilm and modifiable risk factors (13). In 
this context, the internet could play an important role in 
patients' awareness of periodontal disease and may promote 

oral health by providing reliable and accurate information.
Based on the statements above, the aim of this study was to 
evaluate the quality of periodontal disease-related informa-
tion provided in the Turkish websites by using DISCERN and 
JAMA scales.

MATERIALS and METHODS
Search Strategy 
$Q� LQWHUQHW� VHDUFK� ZDV� FRQGXFWHG� IRU� WKH� WHUP� µGLúHWL�
KDVWDOÕNODUÕ¶� �JXP� GLVHDVHV�� XVLQJ� WKH� VHDUFK� HQJLQH�
GoogleTM, in Turkey, on December 24, 2020. A simple 
search methodology was used to imitate the likely outcome of 
a search conducted by an individual with limited periodontal 
and internet knowledge. Although previous research indicat-
ed that users conducting an online search typically examine 
the first page of a search engine, we included the first 100 
webpages in the study to provide a thorough evaluation of the 
available online information (14).
Websites were excluded if they had no information on “gum 
disease”, were not in Turkish, had links to scientific articles 
of abstracts, duplicate websites, videos, online medical 
dictionaries, and non-accessible or membership/subscription 
requirements. The remaining 71 websites were scored by a 
single periodontist (ÖD), and then checked by the second 
periodontist (KÜ). The websites were categorized based on 
affiliation (10) and were evaluated on the presentation of 
information such as etiology, clinical signs and symptoms, 
and treatment process stages of periodontal disease.

Assessment of Quality 
The quality of the website information was evaluated using 
the JAMA benchmarks and the DISCERN instrument for 
website analysis.  
The JAMA benchmarks provide that a webpage must present 
the following standard concepts; authorship (proper identifi-
cation of author’s name, affiliations, and relevant credentials 
of medical content), attribution (complete references and 
sources of information of all contents presented on a 
website), disclosure (sponsorship, ownership, commercial 
support, or financing must be completely defined) and 
currency (providing dates when the content was uploaded) 
(5). 
The DISCERN instrument, developed at the University of 
Oxford, (www.discern.org.uk), consists of 16 questions that 
may be utilized to assess the quality of written information on 
health-related websites (4). The DISCERN tool questions 
were related to the reliability (Questions 1-8), quality of 
information on treatment choices (questions 9-15), and 
overall quality of the publication (question 16). Score of each 
question was rated on a 5-point scale (one = very poor, two = 
poor, three = moderate, four = good and five = excellent) (4).  

Statistical Analysis
Descriptive statistics for frequencies and percentages were 
calculated. The DISCERN tool results were expressed as the 
mean ± standard deviation. All calculations were undertaken 
using a statistical software package (IBM SPSS Statistics 23, 

Chicago, IL, USA). P value less than 0.05 were considered 
statistically significant. 

RESULTS
The search process generated 676.000 sites on the Google 
search engine. There were no English websites, as we select-
ed the Turkish language from the settings section of the 
Google search engine. Of the first 100 websites evaluated, 13 
sites were duplicated websites, 10 sites were advertising 
products, 5 were irrelevant, and 1 was video feed (www.you-
tube.com). After exclusion, a total of 71 websites were 
included (Figure 1). 

Figure 1: Flow Diagram for webpage selection process

Among the total 71 websites, 49 (69%) belonged to dental 
health center, 9 (12%) private hospital, 5 (7%) newspaper, 4 
(6%) university, 2 (3%) professional organization and 2 (3%) 
commercial (Table I). 

Table I: Categorization of Websites based on Affiliation

The website's content evaluation based on the presentation of 
information about the periodontal disease was represented in 
Table II. 

Table II: Content Analysis of Websites 

Twenty five percent of the websites have information on how 
to perform tooth brushing and the use of interdental cleaning 
devices. None of the websites included videos and audio 
illustrations, only twelve websites included images for 
content presentation.
The quality of the 71 selected websites, assessed by the 
DISCERN tool, resulted in a score of 2.21 (±1.01), indicating 
low to moderate quality (Figure 1). When Discern scores 
were evaluated, none of the websites received the highest 
score of five. Eleven websites (15%) received a score of four, 
19 received (27%) three, 15 received (21%) two, and 26 
webpages (37%) received a score of one. The questions with 
the poorest DISCERN scores were “does it describe the risks 
of each treatment?”,“is it clear when the information reported 
in the publication was produced?”, “does it describe how the 
treatment choices affect the overall quality of life?’’ and 
“does it provide details of additional sources of support and 
information?’’ (Figure 2).

Figure 2: Quality of information on gum disease of 71 
                   websites according to DISCERN instrument.

Concerning the total number of benchmarks obtained; four 
benchmarks have met the criteria in only one website (2%), 
three benchmarks met in 8 websites (11%), two benchmarks 
met in 17 websites (24%), one benchmark was met in 37 
websites (52%), and no benchmark was found in 8 websites 
(11%) (Table III). Forty-seven of the websites (66%) 
displayed an author and 58 websites (82%) had no date of 
presentation. 

Table III: Websites meeting JAMA Benchmarks and percentages

DISCUSSION
This is the first report analyzing the quality of information 
related to the periodontal disease on Turkish websites. The 
results of our study present that the majority of the informa-
tion on websites is of low quality and content. This result is 
consistent with previous studies related to periodontology (7, 
10, 15). Chestnutt et al., evaluated English webpages for 
LQIRUPDWLRQ�RQ�JXP�GLVHDVH�XVLQJ�([FLWH��<DKRR��DQG�+RWERW�
search engines, and reported that the reliability of the 
webpages was inadequate (15). A recent study examined the 
quality of German dentists’ webpages on periodontal disease 
using DISCERN and Minervation validation instruments for 
healthcare webpages (the LIDA instrument) and found that 
most of the websites on periodontitis need to be improved in 
quality (7). Kanmaz and Budunelli aimed to determine the 
quality of information about periodontal disease symptoms 
RQ�(QJOLVK�ZHESDJHV�E\�XVLQJ�',6&(51��-$0$��DQG�+HDOWK�
RQ�WKH�1HW�&RGH�RI�&RQGXFW�&HUWLILFDWLRQ��+21FRGH��WRROV��
The authors reported that the quality of the information for 
patients on the internet about periodontal disease is insuffi-
cient (10).

Although there is a huge amount of oral health related infor-
mation on the internet, patients may suffer difficulty locating 
the most beneficial sites. In this study, according to the 
DISCERN questionnaire, the overall average DISCERN 
score of the evaluated webpages was 2.21 (±1.01), indicating 
that the quality of information was insufficient (4). In conclu-
sion with previous studies, we also found that certain 
questions tended to be rated low, and no website reached a 
5-point score in all items (Figure II) (6, 10, 16). This result 
suggested that most websites have serious shortcomings. 
When considering the JAMA benchmarks, many websites 
failed to demonstrate information about the author (author-
ship), appropriate reference sources of information (attribu-
tion), and dates when the information was uploaded and 
updated (currency) (Table III). Only one website met the full 

JAMA benchmarks, while 52% of the websites achieved one 
benchmark. These results are in line with the articles evaluat-
ing the quality of the web-based information on various oral 
conditions (9, 14, 16). Information about the author and 
references is important, because it assures patients that the 
information they have read has been provided by an expert in 
the field with current scientific evidence.
When considering the content of the webpages searched in 
this study, bacterial biofilm (plaque) was discussed as the 
main etiological factor for periodontal disease in 92% of the 
71 sites analyzed (Table II). Basic knowledge of the impact of 
bacterial biofilm on periodontal health is essential. But only 
56% of the websites mention the risks of smoking on 
periodontal disease. Smoking is the main modifiable risk 
factor in the development and progression of periodontitis 
(17). The internet is effective in promoting a behavior change 
in the area of smoking cessation (18). Therefore, recommen-
dations on the importance of smoking cessation should be 
included in dental websites.

Based on the results of our analysis, 75% of the websites did 
not have any information on how to perform tooth brushing 
and the use of interdental cleaning devices (Table II). Educat-
ing the general population about effective oral hygiene proce-
dures is essential for the maintenance of periodontal health 
(12). Furthermore, our study found that although the 
periodontal treatment (nonsurgical and surgical) was 
discussed at 46 sites, 83% did not point out any risks related 
to treatment such as gingival recession or hypersensitivity. 
Kanmaz and Budunelli et al., observed similar findings in 
English websites (10). 

None of the websites analyzed in this study included videos 
and audio illustrations, only twelve websites included images 
for content presentation. Distiction between dental plaque 
and stains, food debris, or dental restorations may be difficult 
for laypeople. There may be excessive tooth brushing 
problems because stains will not be easily removed. For this 
reason, didactic online information may be supplemented 
with instructional images or videos. A previous study indicat-
ed that information supplied by video clips has increased 
patient consciousness on the treatment of oral ulcers (19). 
The current study has some limitations. First of all, the 
internet is a dynamic process and webpages may change over 
time. Secondly, only one search engine (Google) was used in 
this study, and other sources such as Yahoo, Medline, or 
social network sites (e.g. Facebook) were not evaluated. But 
according to the statistical report on internet development 
from the Turkish Statistical Institute in 2020, Google is one of 
the most commonly used search engines in Turkey (available 
at: https://www.inter- networldstats.com/). 

CONCLUSION
The present findings of this study suggested that the content 
and quality of online information related to periodontal 
disease on the Turkish websites are insufficient.
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ABSTRACT
Objective:
The aim of this study was to determine the quality of periodontal disease-related information 
provided on the Turkish webpages.

Methods: 
An internet search was performed with the term ‘gum disease’ using the Google search engine. 
The first 100 websites were analyzed for content presentation and quality of information by the 
Journal of the American Medical Association (JAMA) criteria and DISCERN instrument.

Results: 
Following the application of the exclusion criteria of this study, a total of 71 webpages were 
included for further analysis. According to the affiliation, 69% of the webpages belonged to a 
dental health center, 12% private hospital, 7% newspaper, 6% university, 3% professional 
organization, and 3% commercial. All websites assessed by the DISCERN instrument resulted in 
an average score of 2.21 (±1.01), indicating low to moderate quality. Of the 71 websites evaluat-
ed, only 38% fulfilled the authorship, 6% the attribution, and 18% the currency benchmarks of 
JAMA. According to the content presentation, 75% of the sites did not have proper information 
about oral hygiene instructions.

Conclusion: 
The present findings suggested that the quality of periodontal disease-related information provid-
ed on the Turkish webpages have important shortcomings.
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INTRODUCTION
Internet is the most popular source of health-related informa-
tion for the public in general (1). People can enter keywords 
through a variety of search engines and in return, would 
receive rich content at the tip of their fingers within seconds. 
Ni Riordain et al., reported that over a third of patients 
presenting for dental treatment had searched their oral or 
dental condition online (2). 
Although such online information is easily accessible, it is 
increasingly difficult to distinguish for users whether resourc-
es are appropriate or not. The quality of medical information 
contained in websites has also become an increasingly 
important concern (3). This problem has led to the develop-
ment of validation methods to evaluate the quality of 
health-related webpages. The most commonly used are the 
DISCERN tool and the Journal of the American Medical 
Association (JAMA) criteria, which evaluate the website’s 
accessibility, usability, reliability, and quality of information 
(4-6).
Numerous studies have been performed to determine the 
content and quality of information about a variety of medical 
specialist areas on webpages. Studies evaluating online infor-
mation relating to dentistry, such as orthodontics, periodon-
tology, and oral surgery, reported the quality of internet infor-
PDWLRQ�DV�SRRU� ��������+RZHYHU�� WR� WKH�EHVW� RI�RXU�NQRZO-
edge, no study evaluated the quality of online information on 
periodontal disease in Turkish websites.
Periodontal disease (ie, gingivitis and periodontitis) is one of 
the most common public health problems affecting the 
tooth-supporting tissues and thereby leading to tooth loss 
(11). The disease has an important socio-economic impact on 
healthcare costs and patients' quality of life (12). The success-
ful management of the periodontal disease requires controls 
of both plaque biofilm and modifiable risk factors (13). In 
this context, the internet could play an important role in 
patients' awareness of periodontal disease and may promote 

oral health by providing reliable and accurate information.
Based on the statements above, the aim of this study was to 
evaluate the quality of periodontal disease-related informa-
tion provided in the Turkish websites by using DISCERN and 
JAMA scales.

MATERIALS and METHODS
Search Strategy 
$Q� LQWHUQHW� VHDUFK� ZDV� FRQGXFWHG� IRU� WKH� WHUP� µGLúHWL�
KDVWDOÕNODUÕ¶� �JXP� GLVHDVHV�� XVLQJ� WKH� VHDUFK� HQJLQH�
GoogleTM, in Turkey, on December 24, 2020. A simple 
search methodology was used to imitate the likely outcome of 
a search conducted by an individual with limited periodontal 
and internet knowledge. Although previous research indicat-
ed that users conducting an online search typically examine 
the first page of a search engine, we included the first 100 
webpages in the study to provide a thorough evaluation of the 
available online information (14).
Websites were excluded if they had no information on “gum 
disease”, were not in Turkish, had links to scientific articles 
of abstracts, duplicate websites, videos, online medical 
dictionaries, and non-accessible or membership/subscription 
requirements. The remaining 71 websites were scored by a 
single periodontist (ÖD), and then checked by the second 
periodontist (KÜ). The websites were categorized based on 
affiliation (10) and were evaluated on the presentation of 
information such as etiology, clinical signs and symptoms, 
and treatment process stages of periodontal disease.

Assessment of Quality 
The quality of the website information was evaluated using 
the JAMA benchmarks and the DISCERN instrument for 
website analysis.  
The JAMA benchmarks provide that a webpage must present 
the following standard concepts; authorship (proper identifi-
cation of author’s name, affiliations, and relevant credentials 
of medical content), attribution (complete references and 
sources of information of all contents presented on a 
website), disclosure (sponsorship, ownership, commercial 
support, or financing must be completely defined) and 
currency (providing dates when the content was uploaded) 
(5). 
The DISCERN instrument, developed at the University of 
Oxford, (www.discern.org.uk), consists of 16 questions that 
may be utilized to assess the quality of written information on 
health-related websites (4). The DISCERN tool questions 
were related to the reliability (Questions 1-8), quality of 
information on treatment choices (questions 9-15), and 
overall quality of the publication (question 16). Score of each 
question was rated on a 5-point scale (one = very poor, two = 
poor, three = moderate, four = good and five = excellent) (4).  

Statistical Analysis
Descriptive statistics for frequencies and percentages were 
calculated. The DISCERN tool results were expressed as the 
mean ± standard deviation. All calculations were undertaken 
using a statistical software package (IBM SPSS Statistics 23, 

Chicago, IL, USA). P value less than 0.05 were considered 
statistically significant. 

RESULTS
The search process generated 676.000 sites on the Google 
search engine. There were no English websites, as we select-
ed the Turkish language from the settings section of the 
Google search engine. Of the first 100 websites evaluated, 13 
sites were duplicated websites, 10 sites were advertising 
products, 5 were irrelevant, and 1 was video feed (www.you-
tube.com). After exclusion, a total of 71 websites were 
included (Figure 1). 

Figure 1: Flow Diagram for webpage selection process

Among the total 71 websites, 49 (69%) belonged to dental 
health center, 9 (12%) private hospital, 5 (7%) newspaper, 4 
(6%) university, 2 (3%) professional organization and 2 (3%) 
commercial (Table I). 

Table I: Categorization of Websites based on Affiliation

The website's content evaluation based on the presentation of 
information about the periodontal disease was represented in 
Table II. 

Table II: Content Analysis of Websites 

Twenty five percent of the websites have information on how 
to perform tooth brushing and the use of interdental cleaning 
devices. None of the websites included videos and audio 
illustrations, only twelve websites included images for 
content presentation.
The quality of the 71 selected websites, assessed by the 
DISCERN tool, resulted in a score of 2.21 (±1.01), indicating 
low to moderate quality (Figure 1). When Discern scores 
were evaluated, none of the websites received the highest 
score of five. Eleven websites (15%) received a score of four, 
19 received (27%) three, 15 received (21%) two, and 26 
webpages (37%) received a score of one. The questions with 
the poorest DISCERN scores were “does it describe the risks 
of each treatment?”,“is it clear when the information reported 
in the publication was produced?”, “does it describe how the 
treatment choices affect the overall quality of life?’’ and 
“does it provide details of additional sources of support and 
information?’’ (Figure 2).

Figure 2: Quality of information on gum disease of 71 
                   websites according to DISCERN instrument.

Concerning the total number of benchmarks obtained; four 
benchmarks have met the criteria in only one website (2%), 
three benchmarks met in 8 websites (11%), two benchmarks 
met in 17 websites (24%), one benchmark was met in 37 
websites (52%), and no benchmark was found in 8 websites 
(11%) (Table III). Forty-seven of the websites (66%) 
displayed an author and 58 websites (82%) had no date of 
presentation. 

Table III: Websites meeting JAMA Benchmarks and percentages

DISCUSSION
This is the first report analyzing the quality of information 
related to the periodontal disease on Turkish websites. The 
results of our study present that the majority of the informa-
tion on websites is of low quality and content. This result is 
consistent with previous studies related to periodontology (7, 
10, 15). Chestnutt et al., evaluated English webpages for 
LQIRUPDWLRQ�RQ�JXP�GLVHDVH�XVLQJ�([FLWH��<DKRR��DQG�+RWERW�
search engines, and reported that the reliability of the 
webpages was inadequate (15). A recent study examined the 
quality of German dentists’ webpages on periodontal disease 
using DISCERN and Minervation validation instruments for 
healthcare webpages (the LIDA instrument) and found that 
most of the websites on periodontitis need to be improved in 
quality (7). Kanmaz and Budunelli aimed to determine the 
quality of information about periodontal disease symptoms 
RQ�(QJOLVK�ZHESDJHV�E\�XVLQJ�',6&(51��-$0$��DQG�+HDOWK�
RQ�WKH�1HW�&RGH�RI�&RQGXFW�&HUWLILFDWLRQ��+21FRGH��WRROV��
The authors reported that the quality of the information for 
patients on the internet about periodontal disease is insuffi-
cient (10).

Although there is a huge amount of oral health related infor-
mation on the internet, patients may suffer difficulty locating 
the most beneficial sites. In this study, according to the 
DISCERN questionnaire, the overall average DISCERN 
score of the evaluated webpages was 2.21 (±1.01), indicating 
that the quality of information was insufficient (4). In conclu-
sion with previous studies, we also found that certain 
questions tended to be rated low, and no website reached a 
5-point score in all items (Figure II) (6, 10, 16). This result 
suggested that most websites have serious shortcomings. 
When considering the JAMA benchmarks, many websites 
failed to demonstrate information about the author (author-
ship), appropriate reference sources of information (attribu-
tion), and dates when the information was uploaded and 
updated (currency) (Table III). Only one website met the full 

JAMA benchmarks, while 52% of the websites achieved one 
benchmark. These results are in line with the articles evaluat-
ing the quality of the web-based information on various oral 
conditions (9, 14, 16). Information about the author and 
references is important, because it assures patients that the 
information they have read has been provided by an expert in 
the field with current scientific evidence.
When considering the content of the webpages searched in 
this study, bacterial biofilm (plaque) was discussed as the 
main etiological factor for periodontal disease in 92% of the 
71 sites analyzed (Table II). Basic knowledge of the impact of 
bacterial biofilm on periodontal health is essential. But only 
56% of the websites mention the risks of smoking on 
periodontal disease. Smoking is the main modifiable risk 
factor in the development and progression of periodontitis 
(17). The internet is effective in promoting a behavior change 
in the area of smoking cessation (18). Therefore, recommen-
dations on the importance of smoking cessation should be 
included in dental websites.

Based on the results of our analysis, 75% of the websites did 
not have any information on how to perform tooth brushing 
and the use of interdental cleaning devices (Table II). Educat-
ing the general population about effective oral hygiene proce-
dures is essential for the maintenance of periodontal health 
(12). Furthermore, our study found that although the 
periodontal treatment (nonsurgical and surgical) was 
discussed at 46 sites, 83% did not point out any risks related 
to treatment such as gingival recession or hypersensitivity. 
Kanmaz and Budunelli et al., observed similar findings in 
English websites (10). 

None of the websites analyzed in this study included videos 
and audio illustrations, only twelve websites included images 
for content presentation. Distiction between dental plaque 
and stains, food debris, or dental restorations may be difficult 
for laypeople. There may be excessive tooth brushing 
problems because stains will not be easily removed. For this 
reason, didactic online information may be supplemented 
with instructional images or videos. A previous study indicat-
ed that information supplied by video clips has increased 
patient consciousness on the treatment of oral ulcers (19). 
The current study has some limitations. First of all, the 
internet is a dynamic process and webpages may change over 
time. Secondly, only one search engine (Google) was used in 
this study, and other sources such as Yahoo, Medline, or 
social network sites (e.g. Facebook) were not evaluated. But 
according to the statistical report on internet development 
from the Turkish Statistical Institute in 2020, Google is one of 
the most commonly used search engines in Turkey (available 
at: https://www.inter- networldstats.com/). 

CONCLUSION
The present findings of this study suggested that the content 
and quality of online information related to periodontal 
disease on the Turkish websites are insufficient.
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ABSTRACT
Objective:
The aim of this study was to determine the quality of periodontal disease-related information 
provided on the Turkish webpages.

Methods: 
An internet search was performed with the term ‘gum disease’ using the Google search engine. 
The first 100 websites were analyzed for content presentation and quality of information by the 
Journal of the American Medical Association (JAMA) criteria and DISCERN instrument.

Results: 
Following the application of the exclusion criteria of this study, a total of 71 webpages were 
included for further analysis. According to the affiliation, 69% of the webpages belonged to a 
dental health center, 12% private hospital, 7% newspaper, 6% university, 3% professional 
organization, and 3% commercial. All websites assessed by the DISCERN instrument resulted in 
an average score of 2.21 (±1.01), indicating low to moderate quality. Of the 71 websites evaluat-
ed, only 38% fulfilled the authorship, 6% the attribution, and 18% the currency benchmarks of 
JAMA. According to the content presentation, 75% of the sites did not have proper information 
about oral hygiene instructions.

Conclusion: 
The present findings suggested that the quality of periodontal disease-related information provid-
ed on the Turkish webpages have important shortcomings.

Key Words:
Gingival disease, Internet, Public health informatics, Periodontal disease
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Medical Association (JAMA) kriterlerine göre analiz edildi.
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INTRODUCTION
Internet is the most popular source of health-related informa-
tion for the public in general (1). People can enter keywords 
through a variety of search engines and in return, would 
receive rich content at the tip of their fingers within seconds. 
Ni Riordain et al., reported that over a third of patients 
presenting for dental treatment had searched their oral or 
dental condition online (2). 
Although such online information is easily accessible, it is 
increasingly difficult to distinguish for users whether resourc-
es are appropriate or not. The quality of medical information 
contained in websites has also become an increasingly 
important concern (3). This problem has led to the develop-
ment of validation methods to evaluate the quality of 
health-related webpages. The most commonly used are the 
DISCERN tool and the Journal of the American Medical 
Association (JAMA) criteria, which evaluate the website’s 
accessibility, usability, reliability, and quality of information 
(4-6).
Numerous studies have been performed to determine the 
content and quality of information about a variety of medical 
specialist areas on webpages. Studies evaluating online infor-
mation relating to dentistry, such as orthodontics, periodon-
tology, and oral surgery, reported the quality of internet infor-
PDWLRQ�DV�SRRU� ��������+RZHYHU�� WR� WKH�EHVW� RI�RXU�NQRZO-
edge, no study evaluated the quality of online information on 
periodontal disease in Turkish websites.
Periodontal disease (ie, gingivitis and periodontitis) is one of 
the most common public health problems affecting the 
tooth-supporting tissues and thereby leading to tooth loss 
(11). The disease has an important socio-economic impact on 
healthcare costs and patients' quality of life (12). The success-
ful management of the periodontal disease requires controls 
of both plaque biofilm and modifiable risk factors (13). In 
this context, the internet could play an important role in 
patients' awareness of periodontal disease and may promote 

oral health by providing reliable and accurate information.
Based on the statements above, the aim of this study was to 
evaluate the quality of periodontal disease-related informa-
tion provided in the Turkish websites by using DISCERN and 
JAMA scales.

MATERIALS and METHODS
Search Strategy 
$Q� LQWHUQHW� VHDUFK� ZDV� FRQGXFWHG� IRU� WKH� WHUP� µGLúHWL�
KDVWDOÕNODUÕ¶� �JXP� GLVHDVHV�� XVLQJ� WKH� VHDUFK� HQJLQH�
GoogleTM, in Turkey, on December 24, 2020. A simple 
search methodology was used to imitate the likely outcome of 
a search conducted by an individual with limited periodontal 
and internet knowledge. Although previous research indicat-
ed that users conducting an online search typically examine 
the first page of a search engine, we included the first 100 
webpages in the study to provide a thorough evaluation of the 
available online information (14).
Websites were excluded if they had no information on “gum 
disease”, were not in Turkish, had links to scientific articles 
of abstracts, duplicate websites, videos, online medical 
dictionaries, and non-accessible or membership/subscription 
requirements. The remaining 71 websites were scored by a 
single periodontist (ÖD), and then checked by the second 
periodontist (KÜ). The websites were categorized based on 
affiliation (10) and were evaluated on the presentation of 
information such as etiology, clinical signs and symptoms, 
and treatment process stages of periodontal disease.

Assessment of Quality 
The quality of the website information was evaluated using 
the JAMA benchmarks and the DISCERN instrument for 
website analysis.  
The JAMA benchmarks provide that a webpage must present 
the following standard concepts; authorship (proper identifi-
cation of author’s name, affiliations, and relevant credentials 
of medical content), attribution (complete references and 
sources of information of all contents presented on a 
website), disclosure (sponsorship, ownership, commercial 
support, or financing must be completely defined) and 
currency (providing dates when the content was uploaded) 
(5). 
The DISCERN instrument, developed at the University of 
Oxford, (www.discern.org.uk), consists of 16 questions that 
may be utilized to assess the quality of written information on 
health-related websites (4). The DISCERN tool questions 
were related to the reliability (Questions 1-8), quality of 
information on treatment choices (questions 9-15), and 
overall quality of the publication (question 16). Score of each 
question was rated on a 5-point scale (one = very poor, two = 
poor, three = moderate, four = good and five = excellent) (4).  

Statistical Analysis
Descriptive statistics for frequencies and percentages were 
calculated. The DISCERN tool results were expressed as the 
mean ± standard deviation. All calculations were undertaken 
using a statistical software package (IBM SPSS Statistics 23, 

Chicago, IL, USA). P value less than 0.05 were considered 
statistically significant. 

RESULTS
The search process generated 676.000 sites on the Google 
search engine. There were no English websites, as we select-
ed the Turkish language from the settings section of the 
Google search engine. Of the first 100 websites evaluated, 13 
sites were duplicated websites, 10 sites were advertising 
products, 5 were irrelevant, and 1 was video feed (www.you-
tube.com). After exclusion, a total of 71 websites were 
included (Figure 1). 

Figure 1: Flow Diagram for webpage selection process

Among the total 71 websites, 49 (69%) belonged to dental 
health center, 9 (12%) private hospital, 5 (7%) newspaper, 4 
(6%) university, 2 (3%) professional organization and 2 (3%) 
commercial (Table I). 

Table I: Categorization of Websites based on Affiliation

The website's content evaluation based on the presentation of 
information about the periodontal disease was represented in 
Table II. 

Table II: Content Analysis of Websites 

Twenty five percent of the websites have information on how 
to perform tooth brushing and the use of interdental cleaning 
devices. None of the websites included videos and audio 
illustrations, only twelve websites included images for 
content presentation.
The quality of the 71 selected websites, assessed by the 
DISCERN tool, resulted in a score of 2.21 (±1.01), indicating 
low to moderate quality (Figure 1). When Discern scores 
were evaluated, none of the websites received the highest 
score of five. Eleven websites (15%) received a score of four, 
19 received (27%) three, 15 received (21%) two, and 26 
webpages (37%) received a score of one. The questions with 
the poorest DISCERN scores were “does it describe the risks 
of each treatment?”,“is it clear when the information reported 
in the publication was produced?”, “does it describe how the 
treatment choices affect the overall quality of life?’’ and 
“does it provide details of additional sources of support and 
information?’’ (Figure 2).

Figure 2: Quality of information on gum disease of 71 
                   websites according to DISCERN instrument.

Concerning the total number of benchmarks obtained; four 
benchmarks have met the criteria in only one website (2%), 
three benchmarks met in 8 websites (11%), two benchmarks 
met in 17 websites (24%), one benchmark was met in 37 
websites (52%), and no benchmark was found in 8 websites 
(11%) (Table III). Forty-seven of the websites (66%) 
displayed an author and 58 websites (82%) had no date of 
presentation. 

Table III: Websites meeting JAMA Benchmarks and percentages

DISCUSSION
This is the first report analyzing the quality of information 
related to the periodontal disease on Turkish websites. The 
results of our study present that the majority of the informa-
tion on websites is of low quality and content. This result is 
consistent with previous studies related to periodontology (7, 
10, 15). Chestnutt et al., evaluated English webpages for 
LQIRUPDWLRQ�RQ�JXP�GLVHDVH�XVLQJ�([FLWH��<DKRR��DQG�+RWERW�
search engines, and reported that the reliability of the 
webpages was inadequate (15). A recent study examined the 
quality of German dentists’ webpages on periodontal disease 
using DISCERN and Minervation validation instruments for 
healthcare webpages (the LIDA instrument) and found that 
most of the websites on periodontitis need to be improved in 
quality (7). Kanmaz and Budunelli aimed to determine the 
quality of information about periodontal disease symptoms 
RQ�(QJOLVK�ZHESDJHV�E\�XVLQJ�',6&(51��-$0$��DQG�+HDOWK�
RQ�WKH�1HW�&RGH�RI�&RQGXFW�&HUWLILFDWLRQ��+21FRGH��WRROV��
The authors reported that the quality of the information for 
patients on the internet about periodontal disease is insuffi-
cient (10).

Although there is a huge amount of oral health related infor-
mation on the internet, patients may suffer difficulty locating 
the most beneficial sites. In this study, according to the 
DISCERN questionnaire, the overall average DISCERN 
score of the evaluated webpages was 2.21 (±1.01), indicating 
that the quality of information was insufficient (4). In conclu-
sion with previous studies, we also found that certain 
questions tended to be rated low, and no website reached a 
5-point score in all items (Figure II) (6, 10, 16). This result 
suggested that most websites have serious shortcomings. 
When considering the JAMA benchmarks, many websites 
failed to demonstrate information about the author (author-
ship), appropriate reference sources of information (attribu-
tion), and dates when the information was uploaded and 
updated (currency) (Table III). Only one website met the full 

JAMA benchmarks, while 52% of the websites achieved one 
benchmark. These results are in line with the articles evaluat-
ing the quality of the web-based information on various oral 
conditions (9, 14, 16). Information about the author and 
references is important, because it assures patients that the 
information they have read has been provided by an expert in 
the field with current scientific evidence.
When considering the content of the webpages searched in 
this study, bacterial biofilm (plaque) was discussed as the 
main etiological factor for periodontal disease in 92% of the 
71 sites analyzed (Table II). Basic knowledge of the impact of 
bacterial biofilm on periodontal health is essential. But only 
56% of the websites mention the risks of smoking on 
periodontal disease. Smoking is the main modifiable risk 
factor in the development and progression of periodontitis 
(17). The internet is effective in promoting a behavior change 
in the area of smoking cessation (18). Therefore, recommen-
dations on the importance of smoking cessation should be 
included in dental websites.

Based on the results of our analysis, 75% of the websites did 
not have any information on how to perform tooth brushing 
and the use of interdental cleaning devices (Table II). Educat-
ing the general population about effective oral hygiene proce-
dures is essential for the maintenance of periodontal health 
(12). Furthermore, our study found that although the 
periodontal treatment (nonsurgical and surgical) was 
discussed at 46 sites, 83% did not point out any risks related 
to treatment such as gingival recession or hypersensitivity. 
Kanmaz and Budunelli et al., observed similar findings in 
English websites (10). 

None of the websites analyzed in this study included videos 
and audio illustrations, only twelve websites included images 
for content presentation. Distiction between dental plaque 
and stains, food debris, or dental restorations may be difficult 
for laypeople. There may be excessive tooth brushing 
problems because stains will not be easily removed. For this 
reason, didactic online information may be supplemented 
with instructional images or videos. A previous study indicat-
ed that information supplied by video clips has increased 
patient consciousness on the treatment of oral ulcers (19). 
The current study has some limitations. First of all, the 
internet is a dynamic process and webpages may change over 
time. Secondly, only one search engine (Google) was used in 
this study, and other sources such as Yahoo, Medline, or 
social network sites (e.g. Facebook) were not evaluated. But 
according to the statistical report on internet development 
from the Turkish Statistical Institute in 2020, Google is one of 
the most commonly used search engines in Turkey (available 
at: https://www.inter- networldstats.com/). 

CONCLUSION
The present findings of this study suggested that the content 
and quality of online information related to periodontal 
disease on the Turkish websites are insufficient.

Ethics Committee Approval: 
The study does not require ethics committee approval.

Author Contributions: 
Concept - Ö.D.; Design – Ö.D.; Supervision – Ö.D, K.Ü.; 
Resources – Ö.D.; Materials –Ö.D., K.Ü.; Data Collection 
and/or Processing – Ö.D., K.Ü.; Analysis and/ or Interpreta-
tion – Ö.D., K.Ü.; Literature Search – Ö.D.; Writing Manu-
script – Ö.D.; Critical Review – K.Ü. 

Conflict of Interest: 
The authors declare that they have no conflict of interest. 

Financial Disclosure: 
The authors declared that this study has received no financial 
support.

�'DOWDEDQ�g��DQG�hVW�Q�.�Akd Med J 2022; 8(2)

132



(\VHQEDFK� *�� .|KOHU� &�� +RZ� GR� FRQVXPHUV�
search for and appraise health information on the 
world wide web? Qualitative study using focus 
groups, usability tests, and in-depth interviews. 
BMJ 2002; 324:573-7.

Riordain RN, McCreary C. Dental patients' use 
of the Internet. British dental journal. 
2009;207(12):583-6; 75.

3DQJ�3&��&KDQJ�6��'HVLJQLQJ�+HDOWK�:HEVLWHV�
Based on Users' Web-Based Information-Seek-
ing Behaviors: A Mixed-Method Observational 
Study. J Med Internet Res 2016; 18:145.

Charnock D, Shepperd S, Needham G, Gann R. 
DISCERN: an instrument for judging the quality 
of written consumer health information on 
treatment choices. J Epidemiol Community 
+HDOWK�����������������

Silberg WM, Lundberg GD, Musacchio RA. 
Assessing, controlling, and assuring the quality 
of medical information on the Internet: Caveant 
lector et viewor--Let the reader and viewer 
beware. JAMA 1997; 277:1244-5.

López-Jornet P, Camacho-Alonso F. The quality 
of internet information relating to oral leukopla-
kia. Med Oral Patol Oral Cir Buccal 2010; 
15:727-31.

Schwendicke F, Stange J, Stange C, Graetz C. 
German dentists' websites on periodontitis have 
low quality of information. BMC Med Inform 
Decis Mak  2017; 17:114.

Patel U, Cobourne MT. Orthodontic extractions 
and the Internet: quality of online information 
available to the public. Am J Orthod Dentofacial 
Orthop 2011; 139:103-9.

Wiriyakijja P, Fedele S, Porter S, Ni Riordain R. 
Web-based information on the treatment of oral 
leukoplakia - quality and readability. J Oral 
Pathol Med 2016; 45:617-20.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Kanmaz B, Buduneli N. Evaluation of informa-
tion quality on the internet for periodontal 
disease patients. Oral Dis 2021; 27:348-56.

Kassebaum NJ, Bernabé E, Dahiya M, Bhandari 
B, Murray CJ, Marcenes W. Global burden of 
severe periodontitis in 1990-2010: a systematic 
review and meta-regression. J Dent Res 2014; 
93:1045-53.

3HWHUVHQ� 3(�� 2JDZD� +�� 7KH� JOREDO� EXUGHQ� RI�
periodontal disease: towards integration with 
chronic disease prevention and control. 
Periodontol 2000 2012; 60:15-39.

Arweiler NB, Auschill TM, Sculean A. Patient 
self-care of periodontal pocket infections. 
Periodontol 2000 2018; 76:164-79.

Abdouh I, Porter S, Fedele S, Elgendy N, Ni 
Riordain R. Web-based information on the 
treatment of the mouth in systemic sclerosis. 
BMC Rheumatol 2020; 4:61.

Chestnutt IG. The nature and quality of 
periodontal related patient information on the 
world-wide web. Br Dent J 2002; 193:657-9.

+X�;��3DQ�+��+H�:��+XD�+��<DQ�=��(YDOXDWLRQ�
of the content quality of websites for recurrent 
aphthous ulcers and oral lichen planus. BMC 
2UDO�+HDOWK��������������

Genco RJ, Borgnakke WS. Risk factors for 
periodontal disease. Periodontol 2000 2013; 
62:59-94.

Mutter ER, Oettingen G, Gollwitzer PM. An 
online randomised controlled trial of mental 
contrasting with implementation intentions as a 
smoking behaviour change intervention. 
3V\FKRO�+HDOWK�����������������

5LRUGDLQ�51��+RGJVRQ�7��&RQWHQW�DQG�TXDOLW\�RI�
website information on the treatment of oral 
ulcers. Br Dent J 2014; 217:15.

�'
DO
WD
ED
Q�
g
��D
QG
�h
VW
�Q
�.
�

A
kd

 M
ed

 J
 2

02
2;

 8
(2

)

133



ÖZ
Amaç: 
Pentacam Scheimpflug sistemi, Topcon KR-8100P otokeratorefraktometre ve Lenstar LS900 
EL\RPHWUL� LOH�|Oo�OHQ�NHUDWRPHWUL�GH÷HUOHUL� LoLQ�FLKD]ODUÕQ�X\XPXQD�KRUL]RQWDO�NRUQHD�oDSÕQÕQ�
HWNLVLQL�DUDúWÕUPDN�

Gereç ve Yöntemler: 
dDOÕúPD\D� ��� ROJXQXQ� ���� J|]�� GDKLO� HGLOGL�� dDOÕúPDGDNL� J|]OHU�� NRUQHD� oDSÕ� ����PP¶GHQ�
N�o�N�RODQODU��Q �����������JUXS���YH�NRUQHD�oDSÕ�!���PP�RODQODU��Q �����������JUXS���ROPDN�
�]HUH�LNL�JUXED�D\UÕOGÕ��7�P�J|]OHUGH�3HQWDFDP��7RSFRQ�YH�/HQVWDU�FLKD]ODUÕ�NXOODQÕODUDN�|Oo�OHQ�
.���G�]�NHUDWRPHWUL���.���GLN�NHUDWRPHWUL��YH�.P��RUWDODPD�NHUDWRPHWUL��NHUDWRPHWULN�|Oo�P�
YHULOHUL�JHUL\H�G|Q�N�RODUDN�LQFHOHQGL��(N�RODUDN��JUXSODU�GL÷HU�RN�OHU�EL\RPHWULN�GDWDODU�DoÕVÕQ-
GDQ�GD�NÕ\DVODQGÕ��&LKD]ODUÕQ�NHUDWRPHWUL�|Oo�POHUL�DoÕVÕQGDQ�X\XPXQX�VDSWDPDN� LoLQ�KHU� LNL�
JUXSWD� VÕQÕI� LoL� NRUHODV\RQ� NDWVD\ÕVÕ� �,&&�� YH� ���� /R$� �OLPLWV� RI� DJUHHPHQW�� KHVDSODQGÕ��
&LKD]ODUÕQ� LNLOL� NDUúÕODúWÕUPDODUÕQGD� ����/R$¶\D� J|UH� DOW� YH� �VW� OLPLWOHU� DUDVÕQGDNL� IDUN� ��'�
DOWÕQGD�LVH�FLKD]ODU�ELUELULQLQ�\HULQH�NXOODQÕODELOLU�NDEXO�HGLOGL��

Bulgular:
dDOÕúPDGDNL�KDVWDODUÕQ�\Dú�RUWDODPDVÕ������������ROXS��JUXSODU�DUDVÕQGD�KDVWDODUÕQ�\DúÕ��FLQVL\HWL�
LOH�J|]OHULQ�VIHULN�HúGH÷HUL�DoÕVÕQGDQ�DQODPOÕ�IDUN�\RNWX��S!�������*UXS��¶GHNL��RUWDODPD�.���.��
YH�.P� GH÷HUOHUL� E�W�Q� FLKD]ODUOD� JUXS� �¶GHQ� DQODPOÕ� RODUDN� GDKD� \�NVHN� EXOXQGX� �S��������
2UWDODPD�|Q�NDPDUD�GHULQOL÷L��DN|]�GHULQOLN�YH�DNVL\HO�X]XQOXN�|Oo�POHUL�LVH�JUXS��¶GH�JUXS��¶\H�
J|UH�DQODPOÕ�RODUDN�GDKD�G�ú�N�EXOXQGX��S��������+HU�LNL�JUXSWD�GD�FLKD]ODUÕQ�LNLOL�NDUúÕODúWÕUPD-
ODUÕQGD��|Oo�OHQ�.���.��YH�.P�GH÷HUOHUL�LoLQ�FLKD]ODU�,&&¶\H�J|UH����¶LQ��]HULQGH�ELUELUL\OH�
X\XPOX� EXOXQGX��+HU� LNL� JUXSWD� GD�.�� GH÷HUOHUL� LoLQ� FLKD]ODU� ELUELULQLQ� \HULQH� NXOODQÕODELOLU�
GH÷LOGL��*UXS��¶GH�LVH�.��YH�.P�LoLQ�E�W�Q�FLKD]ODU�ELUELULQLQ�\HULQH�NXOODQÕODELOLU�LGL��*UXS��¶GH�
ise K1 için sadece Lenstar-Topcon, Km için ise Pentacam-Lenstar ve Lenstar-Topcon birbirinin 
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ABSTRACT
Objective: 
7R� GHWHUPLQH� WKH� HIIHFW� RI� ZKLWH�WR�ZKLWH� �:7:�� FRUQHDO�
diameter on the agreement in keratometric readings obtained 
using Pentacam Scheimpflug system, Topcon KR-8100P 
DXWR�NHUDWRUHIUDFWRPHWHU��DQG�/HQVWDU�/6����ELRPHWHU�

Material and Methods: 
$�WRWDO�RI�����H\HV�RI����SDWLHQWV�ZHUH�H[DPLQHG�LQ�WKLV�VWXG\��
7KH�H\HV�LQ�WKH�VWXG\�ZHUH�GLYLGHG�LQWR�WZR�JURXSV�����H\HV�
��������ZLWK�FRUQHDO�GLDPHWHU�����PP�LQ�JURXS����DQG����
H\HV���������ZLWK�FRUQHDO�GLDPHWHU�!���PP�LQ�JURXS����7KH�
GDWD� RI� NHUDWRPHWULF� UHDGLQJV�� .�� �IODW� NHUDWRPHWU\��� .��
�VWHHS�NHUDWRPHWU\���DQG�.P��PHDQ�NHUDWRPHWU\��PHDVXUHG�
using the Pentacam, Topcon, and Lenstar devices was 
REWDLQHG� UHWURVSHFWLYHO\�� ,Q� DGGLWLRQ�� JURXSV� ZHUH� DOVR�
FRPSDUHG�LQ�WHUPV�RI�RWKHU�RFXODU�ELRPHWULF�GDWD��)RU�GHWHU-
mining the agreement of the devices for keratometric 
UHDGLQJV�� LQWHUFODVV� FRUUHODWLRQ� FRHIILFLHQW� �,&&�� DQG� ����
/R$� �OLPLWV� RI� DJUHHPHQW�� ZHUH� FDOFXODWHG� LQ� ERWK� RI� WKH�
JURXSV��$FFRUGLQJ� WR� ���� /R$�� LI� WKH� GLIIHUHQFH� EHWZHHQ�
ORZHU�DQG�XSSHU�OLPLWV�LV�EHORZ���'��WKH�GHYLFHV�ZHUH�FRQVLG-
HUHG�WR�EH�LQWHUFKDQJHDEOH�LQ�SDLUHG�FRPSDULVRQV�RI�GHYLFHV�

Results: 
7KH�PHDQ�DJH�RI� WKH�SDWLHQWV� LQ� WKH�VWXG\�ZDV�������������
DQG�WKHUH�ZDV�QR�VLJQLILFDQW�GLIIHUHQFH�IRU�DJH��VH[��VSKHULFDO�
HTXLYDOHQW��DQG�VLGH�EHWZHHQ�WKH�JURXSV��S!�������7KH�PHDQ�
.��� .��� DQG�.P� YDOXHV� RI� WKH� JURXS� �� ZHUH� VLJQLILFDQWO\�
KLJKHU�WKDQ�WKH�JURXS����S��������7KH�PHDQ�DQWHULRU�FKDPEHU�
GHSWK��DTXHRXV�GHSWK��DQG�D[LDO� OHQJWK�YDOXHV�ZHUH� VLJQLIL-
FDQWO\�ORZHU�LQ�WKH�JURXS����S��������,Q�SDLUHG�FRPSDULVRQV�
RI� WKH� GHYLFHV� LQ� ERWK� JURXSV�� WKH�.���.�� DQG�.P� YDOXHV�
measured by the devices were found to be compatible with 
HDFK�RWKHU�RYHU�����DFFRUGLQJ�WR�,&&��7KH�GHYLFHV�IRU�.��
YDOXHV�ZHUH�QRW�LQWHUFKDQJHDEOH�LQ�ERWK�JURXSV��,Q�JURXS����
DOO� GHYLFHV� IRU� .�� DQG� .P� ZHUH� XVHG� LQWHUFKDQJHDEO\�� ,Q�
*URXS����RQO\�/HQVWDU�7RSFRQ�IRU�.��DQG�3HQWDFDP�/HQVWDU�
DQG�/HQVWDU�7RSFRQ�IRU�.P�FDQ�EH�XVHG�LQWHUFKDQJHDEO\�

Conclusion: 
$OWKRXJK�WKUHH�GHYLFHV�DUH�VHHQ�VWDWLVWLFDOO\�FRPSDWLEOH�ZLWK�
each other in terms of keratometry measurements based on 

,&&� YDOXHV�� .�� PHDVXUHPHQWV� DFFRUGLQJ� WR� ���� /R$� DUH�
incompatible with each other regardless of the corneal diame-
WHU�DQG�DUH�QRW� LQWHUFKDQJHDEOH� LQ�FOLQLFDO�DSSOLFDWLRQV��)RU�
K1 and Km measurements, the agreement between devices is 
better and devices are interchangeable in the group with a 
FRUQHDO�GLDPHWHU!����PP�

Key Words: 
Pentacam Scheimpflug system, Keratometry, 
Lenstar biometer
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.HUDWRPHWUL� |Oo�POHUL�� NDWDUDNW� DPHOL\DWÕ� RODFDN�KDVWDODUGD�
J|]� LoL� OHQVL� �*ø/�� KHVDSODPDODUÕQGD� oRN� |QHPOLGLU�� 6RQ�
]DPDQODUGD�SUHPLXP�*ø/¶OHULQ�NXOODQÕPD�JLUPHVL\OH�DPHOL-
\DW� VRQUDVÕ� PLQLPXP� UHIUDNWLI� NXVXU� LOH� KDVWD\Õ� WHGDYL�
HGHELOPHN�DoÕVÕQGDQ�GR÷UX�NHUDWRPHWULN�|Oo�POHU�\DSPDQÕQ�
|QHPL�GDKD�GD�DUWPÕúWÕU��.HUDWRPHWUL�|Oo�POHUL�D\QÕ�]DPDQGD�
NHUDWRNRQXV�WDQÕVÕ�YH�WHGDYL�WDNLELQGH�GH�|QHPOLGLU��*HOLúHQ�
WHNQRORML� LOH� NHUDWRPHWUL� GH÷HUOHULQL� |OoPHN� \D� GD� |Oo�P�
KDWDODUÕQÕ� D]DOWPDN� LoLQ� IDUNOÕ� WHNQLNOHU� YH� \HQL� WHNQRORMLN�
DUDoODU�JHOLúWLULOPLúWLU������.HUDWRPHWUL�GH÷HUOHUL�VDSWDQÕUNHQ�
ELUELULQGHQ�IDUNOÕ�FLKD]ODUOD�|Oo�P�\DSPDN�|Oo�POHULQ�J�YH-
QLOLUOL÷LQL�DUWWÕUPDN�LoLQ�\DUGÕPFÕ�RODELOLU��$\UÕFD�JHOLúPHNWH�
RODQ��ONHOHUGH�RSWLN�EL\RPHWUL\H�XODúPD�SUREOHPL�QHGHQL\OH�
NDWDUDNW� DPHOL\DWÕQGDQ� |QFH� *ø/� KHVDSODQPDVÕQGD�
DSODQDV\RQ�YH�XOWUDVRQLN�EL\RPHWUL�NXOODQÕOPDVÕ�JHUHNHELOLU��
%HQ]HU�úHNLOGH�J|UPH�HNVHQL�ER\XQFD�RODQ�RUWDP�RSDVLWHVL��
G�ú�N� J|UPH� NHVNLQOL÷L� YH\D� ILNVDV\RQ� ND\EÕ� RODQ� ELU� J|]�
LoLQ�� RSWLN� EL\RPHWUL� LOH� |Oo�P� \DSPDN� P�PN�Q� GH÷LOVH��
$�WDUDPD�DSODQDV\RQ�LOH�*ø/�J�F��KHVDSODPDVÕ�YH�XOWUDVRQLN�
EL\RPHWUL�|Oo�POHUL�GLNNDWH�DOÕQÕU��%X�GXUXPGD�NHUDWRPHWULN�
|Oo�POHULQ�RWRNHUDWRUHIUDNWRPHWUH��WRSRJUDIL�YH\D�EDúND�ELU�
\|QWHPOH� HOGH� HGLOPHVL� JHUHNLU�� 3HQWDFDP� 6FKHLPSIOXJ�
VLVWHPL�� G|QHQ� ELU� 6FKHLPSIOXJ� NDPHUD� NXOODQDQ�� LQYD]LI�
ROPD\DQ� ELU� |Q� VHJPHQW� WRSRJUDILVLGLU�� .RUQHD\Õ�� |Q�
NDPDUD\Õ� YH� OHQVL� J|U�QW�OHPH� \HWHQH÷LQH� VDKLSWLU�� �����
\ÕOÕQGD�GLMLWDO�G|QHU�6FKHLPSIOXJ�VLVWHPL�NXOODQDQ�LON�NRUQHD�
YH� |Q� VHJPHQW� WRSRJUDIL� VLVWHPL� RODUDN� WDQÕWÕOGÕ�� %X� FLKD]��
NRUQHDQÕQ� H÷ULOL÷LQL� YH� GL\RSWULN� HúGH÷HULQL� |OoPHN� LoLQ�
PHUNH]L� ���� PP� NRUQHD� KDONDVÕQGD� ELUELULQH� GLN� LNL� DQD�
PHULG\HQL� GLNNDWH� DOÕU�� /HQVWDU� /6�����*ø/� LPSODQWDV\RQX�
LoLQ�X\JXQ�J�o�YH�*ø/�WLSLQLQ�EHOLUOHQPHVLQH�\DUGÕPFÕ�ROPDN�
�]HUH�RN�OHU� |Oo�POHU� HOGH� HWPHN�YH�KHVDSODPDODU� \DSPDN�
LoLQ�NXOODQÕODQ�WHPDVVÕ]�ELU�RSWLN�EL\RPHWUL�FLKD]ÕGÕU��/HQVWDU�
/6�����DNVL\HO�X]XQOX÷X��$8��|OoPHN�LoLQ�RSWLN�SUHQVLSOHUL�
�OD]HU� LQWHUIHURPHWUL�� NXOODQÕU� YH� NRUQHD� DSHNVLQGHQ� UHWLQD�
SLJPHQW� HSLWHOLQH� �53(�� RODQ� PHVDIH\L� |OoHU�� $8¶\D� HN�
RODUDN�� VDQWUDO� NRUQHD� NDOÕQOÕ÷Õ� �6..��� |Q� NDPDUD� GHULQOL÷L�
�g.'���OHQV�NDOÕQOÕ÷Õ��/.���.���.���G�]�PHULG\HQLQ�HNVHQL�
YH�OLPEXVWDQ�OLPEXVD�RODQ�PHVDIH\L�|OoHU��/HQVWDU��NHUDWRPH-
WUL�GH÷HUOHULQL�LNL�KDOND�KDOLQGH�G�]HQOHQPLú�LoWH������PP�YH�
GÕúWD������PP�oDSÕQGD����UHIOHNWLI�ÕúÕN�VSRWX�NXOODQDUDN�|OoHU��
7RSFRQ� .5� ����3� RWRNHUDWRUHIUDNWRPHWUH�� JHOLúPLú� WHVW�
KDVVDVL\HWL� LoLQ� G|QHU� SUL]PD� |Oo�P� VLVWHPL� YH� ��� 3ODFLGR�
KDONDVÕ� NXOODQDUDN� UHIUDNVL\RQ� YH� NHUDWRPHWUL\L� D\QÕ� DQGD�
|OoHQ�oRN�LúOHYOL�ELU�FLKD]GÕU��.RUQHDQÕQ�PHUNH]L�����PP
OLN�

NÕVPÕQÕQ� H÷ULOL÷LQL� GH÷HUOHQGLULU� YH� |Q� NRUQHDQÕQ� H÷ULOLN�
\DUÕoDSÕ�LOH�IDUNOÕ�ÕúÕQODUGDNL�GH÷LúLNOLNOHUL�EHOLUOHU�
dDOÕúPDPÕ]GD� OLPEXVWDQ�OLPEXVD� NRUQHD� oDSÕ� |Oo�POHUL�
IDUNOÕ� RODQ� J|]OHUL� LoHUHQ� LNL� JUXSWD�3HQWDFDP�6FKHLPSIOXJ�
sistemi, Lenstar LS900 biyometri ve Topcon otokeratorefrak-
WRPHWUH� FLKD]ODUÕQÕQ� NHUDWRPHWULN� GH÷HUOHULQ� |Oo�P�QGHNL�
X\XPX�GH÷HUOHQGLUHUHN��NRUQHD�oDSÕ�GH÷LúNHQLQLQ�FLKD]ODUÕQ�
X\XPXQD�HWNLVLQL�WHVW�HWPH\L�DPDoODGÕN�

GEREÇ ve YÖNTEMLER
dDOÕúPDGD�J|]�NOLQL÷LPL]GH�2FDN������$÷XVWRV������DUDVÕQ-
GD� UHIUDNWLI� FHUUDKL� LúOHPL�\DSÕOPÕú��3HQWDFDP�6FKHLPSIOXJ�
VLVWHPL� � �2FXOXV�:HW]ODU�� *HUPDQ\��� /HQVWDU� /6���� RSWLN�
EL\RPHWUL��+DDJ�6WUHLW�$*��.RHQL]��6ZLW]HUODQG��YH�7RSFRQ�
KR-8100P otokeratorefraktometre ile keratometri ölçüm 
ND\ÕWODUÕ� PHYFXW� RODQ� ��� KDVWDQÕQ� ���� J|]�QH� DLW� YHULOHU�
UHWURVSHNWLI� RODUDN� GH÷HUOHQGLULOGL�� dDOÕúPDGDNL� J|]OHU��
/HQVWDU�/6����EL\RPHWUL�FLKD]Õ\OD�|Oo�OHQ�OLPEXVWDQ�OLPEX-
VD�NRUQHD�oDSÕ�|Oo�P�QH�J|UH�!���PP�RODQODU�JUXS���YH�����
PP� RODQODU� JUXS� �� ROPDN� �]HUH� LNL� JUXED� D\UÕOGÕ�� 6RQ� DOWÕ�
KDIWD�LoLQGH�\XPXúDN�\D�GD�VHUW�NRQWDNW�OHQV�NXOODQÕP�|\N�V��
RODQ�� NHUDWRNRQXV� WDQÕVÕ� RODQ�� NRUQHD\D� P�GDKDOH� HGLOHUHN�
uygulanan herhangi bir cerrahi operasyon geçirme öyküsü 
RODQ��NRUQHDGDQ�|Oo�P�DOPD\Õ�HQJHOOH\HFHN�ER\XWWD�RSDVLWHVL�
RODQ��NRUQHDO�SDWRORMLVL�RODQ�YH����\Dú�DOWÕ�KDVWDODU�oDOÕúPD�
GÕúÕ� EÕUDNÕOGÕ��*UXSODUGDNL�KDVWDODUÕQ�\DúODUÕ�� FLQVL\HWOHUL� LOH�
JUXSODUGDNL� J|]OHULQ� WDUDI� IDUNOÕOÕNODUÕ� YH� UHIUDNWLI� NXVXU�
VIHULN�HúGH÷HUOHUL��6(��NDUúÕODúWÕUÕOGÕ��.���G�]�PHULG\HQ���.��
�GLN�PHULG\HQ��YH�.P��RUWDODPD�NHUDWRPHWUL��GH÷HUOHUL� LoLQ�
KHU� �o� FLKD]ÕQ� GD� ELUELUOHUL� LOH� RODQ� X\XPX� GH÷HUOHQGLULOGL��
&LKD]ODU� LOH� |Oo�OHQ� NRUQHDO� DVWLJPDWL]PD� �$67��� 6..��
g.'��DN|]�GHULQOL÷L��$'���$8�YH�/.�GH÷HUOHUL�LoLQ�JUXSODU�
NDUúÕODúWÕUÕOGÕ��%X�oDOÕúPD��%H\NR]�hQLYHUVLWHVL�$UDúWÕUPD�YH�
3URMH� *HOLúWLUPH� (WLN� .RPLV\RQXQGDQ� (WLN� .XUXO� RQD\Õ�
DOÕQDUDN�������������WDULKOL���������VD\ÕOÕ�NDUDU��YH�+HOVLQNL�
'HNODUDV\RQX¶QD�X\XODUDN�\DSÕOPÕúWÕU�

ʈ[\I\Q[\QS[MT�ʈVKMTMUMTMZ
dDOÕúPDGD�HOGH�HGLOHQ�EXOJXODU�GH÷HUOHQGLULOLUNHQ��LVWDWLVWLN-
VHO�DQDOL]OHU�LoLQ�,%0�6366�6WDWLVWLFV�����,%0�6366��7�UNL-
\H�� SURJUDPÕ� NXOODQÕOGÕ�� dDOÕúPD� YHULOHUL� GH÷HUOHQGLULOLUNHQ�
SDUDPHWUHOHULQ� QRUPDO� GD÷ÕOÕPD� X\JXQOX÷X� 6KDSLUR� :LONV�
WHVWL� LOH� GH÷HUOHQGLULOPLúWLU�� dDOÕúPD� YHULOHUL� GH÷HUOHQGLULO-
LUNHQ� WDQÕPOD\ÕFÕ� LVWDWLVWLNVHO�PHWRWODUÕQ� �RUWDODPD�� VWDQGDUW�
VDSPD�� IUHNDQV�� \DQÕ� VÕUD� QLFHOLNVHO� YHULOHULQ� NDUúÕODúWÕUÕO-
PDVÕQGD� QRUPDO� GD÷ÕOÕP� J|VWHUHQ� SDUDPHWUHOHULQ� LNL� JUXS�
DUDVÕ�NDUúÕODúWÕUPDODUÕQGD�6WXGHQW�W�WHVW�NXOODQÕOGÕ��1LWHOLNVHO�
YHULOHULQ� NDUúÕODúWÕUÕOPDVÕQGD� LVH� .L� .DUH� WHVWL� NXOODQÕOGÕ��
&LKD]ODUÕQ� X\XP� G�]H\OHULQLQ� EHOLUOHQPHVLQGH� VÕQÕI� LoL�
NRUHODV\RQ�NDWVD\ÕVÕ� �LQWHUFODVV� FRUUHODWLRQ�FRHIILFLHQW�,&&��
KHVDSODQGÕ��&LKD]ODUÕQ�NHUDWRPHWULN�|Oo�POHULQLQ�X\XPXQXQ�
OLPLWOHULQL� EHOLUOHPHN� LoLQ� ���� /R$� �OLPLWV� RI� DJUHHPHQW��
EDNÕOGÕ��$QODPOÕOÕN�S������G�]H\LQGH�GH÷HUOHQGLULOGL�
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.��LoLQ���'¶QLQ��]HULQGH��.��YH�.P�LoLQ���'¶QLQ�DOWÕQGDGÕU�
�7DEOR�,9��

Tablo IV. .HUDWRPHWULN�GH÷HUOHU�LoLQ�NRUQHD�oDSÕQD�J|UH�
����������������3HQWDFDP�7RSFRQ�FLKD]ODUÕQÕQ�X\XPX

/HQVWDU�YH�7RSFRQ�FLKD]ODUÕ�NDUúÕODúWÕUÕOGÕ÷Õ�]DPDQ�JUXS��¶GH��
.��LoLQ�����/R$¶\D�J|UH�DOW�YH��VW�OLPLWOHU�DUDVÕQGDNL�IDUN���
'¶QLQ��]HULQGH\NHQ��.��YH�.P�LoLQ���'¶QLQ�DOWÕQGDGÕU��*UXS�
�¶GH�LVH�EHQ]HU�úHNLOGH�����/R$¶\D�J|UH�DOW�YH��VW�OLPLWOHU�
DUDVÕQGDNL�IDUN�.��LoLQ���'¶QLQ��]HULQGH\NHQ��.��YH�.P�LoLQ�
��'¶QLQ�DOWÕQGDGÕU��7DEOR�9��

Tablo V. .HUDWRPHWULN�GH÷HUOHU�LoLQ�NRUQHD�oDSÕQD�J|UH�
���������������/HQVWDU�7RSFRQ�FLKD]ODUÕQÕQ�X\XPX

<):<1̪5)
2IWDOPRORML� SUDWL÷LQGH� NHUDWRPHWUL� GH÷HUOHULQLQ� GR÷UX�
|Oo�OPHVL� ELUELULQGHQ� IDUNOÕ� KDVWDOÕNODUÕQ� WDQÕ�� WHGDYL� YH�
WDNLELQGH� ROGXNoD� |QHPOLGLU��+DVVDV� NHUDWRPHWULN� |Oo�POHU�
VD\HVLQGH�J|]H�X\JXQ�H÷ULOL÷H�VDKLS�X\JXQ�NRQWDNW�OHQVOHULQ�
UHoHWHOHQPHVL�� GR÷UX� |Oo�OPHGL÷L� WDNGLUGH� FLGGL� UHIUDNWLI�
KDWDODUD� VHEHS� RODELOHQ� X\JXQ� *ø/¶LQ� EHOLUOHQPHVL� YH�
NHUDWRNRQXV� WDQÕVÕQÕQ� NRQXS� WHGDYL� VRQUDVÕ� WDNLELQLQ� GR÷UX�
úHNLOGH�\DSÕOPDVÕ�P�PN�Q�ROPDNWDGÕU��.HUDWRPHWULN�|Oo�P-
OHU�LoLQ�SHN�oRN�IDUNOÕ�FLKD]�NXOODQÕOPDNWDGÕU�YH�EX�FLKD]ODUÕQ�
KDVVDV� |Oo�POHU� DOPDVÕ� NDGDU� ELUELULQLQ� \HULQH� NXOODQÕODELO-
LUOL÷L� GH� |QHPOLGLU�� dDOÕúPDPÕ]GD� 3HQWDFDP� 6FKHLPSIOXJ�
sistemi, Lenstar LS 900 optik biyometri ve Topcon KR 
�����3�RWRUHIUDNWRPHWUH�FLKD]ODUÕQÕQ�NHUDWRPHWULN�|Oo�POHUL-
QLQ� ELUELUL\OH� X\XPXQX� YH� FLKD]ODU� DUDVÕQGDNL� X\XPXQ�
KRUL]RQWDO�NRUQHD�oDSÕQGDQ�HWNLOHQLS�HWNLOHQPHGL÷LQL�GH÷HU-
OHQGLUPH\L�DPDoODGÕN�
dDOÕúPDPÕ]GD��OLPEXVWDQ�OLPEXVD�NRUQHD�oDSÕQÕQ�����PP�YH�
!���PP�ROPDVÕQD�J|UH�D\UÕODQ�JUXSODU�DUDVÕQGD�\Dú��WDUDI�YH�
6(� DoÕVÕQGDQ� DQODPOÕ� IDUN� EXOXQPD]NHQ� �S!������� NHUDWR-
PHWULN�GH÷HUOHU�RODQ�.���.��YH�.P�GH÷HUOHULQGH�DQODPOÕ�IDUN�
EXOXQGX��S��������.���.��YH�.P�RUWDODPDODUÕ�KHU��o�FLKD]OD�
GD�NRUQHD�oDSÕ�����PP�RODQ�JUXSWD��GL÷HU�JUXED�J|UH�LVWDWLV-
WLNVHO�RODUDN�DQODPOÕ�ELoLPGH�GDKD�\�NVHN�EXOXQGX��.RUQHDO�
oDS�DUWWÕNoD�NRUQHDO�NÕUPD�J�F�Q�Q�D]DOGÕ÷Õ�J|U�OG���<DSÕODQ�
oDOÕúPDODUGD� OLPEXVWDQ�OLPEXVD� NRUQHDO� oDS� LOH� NRUQHDO�
NÕUPD�J�F��YH�$8�|Oo�POHUL�DUDVÕQGD�NRUHODV\RQ�WDQÕPODQ-
PÕúWÕU� ������� +RIIPDQQ� YH� DUN�� ���� NRUQHDO� oDS� LOH� NRUQHDO�
NXUYDW�U� DUDVÕQGD� DQODPOÕ� QHJDWLI� NRUHODV\RQ� �U ���������
,ULEDUUHQ� YH� DUN�� ���� NRUQHDO� oDS� LOH� NRUQHDO� NÕUPD� J�F��
DUDVÕQGD� QHJDWLI� NRUHODV\RQ� �U �������� ELOGLUPLúOHUGLU��
%HQ]HU�úHNLOGH��<D\FÕR÷OX�YH�DUN������GD�\DSWÕNODUÕ�oDOÕúPDGD�
NHUDWRPHWUL�GH÷HUOHUL�LOH�NRUQHD�oDSÕ�DUDVÕQGD�QHJDWLI�NRUHODV-
\RQ� ROGX÷XQX� ELOGLUPLúWLU�� 7RX]HDX� YH� DUN�� ���� LVH�
limbustan-limbusa korneal çap ile anterior korneal radius 
DUDVÕQGD� SR]LWLI� NRUHODV\RQ� �U ����� ROGX÷XQX� ELOGLUPLúWLU��
$NVLQH�oDOÕúPDODU�ROVD�GD�ELUoRN�\D]DU�EL]LP�oDOÕúPDPÕ]GD�
ROGX÷X�JLEL� OLPEXVWDQ�OLPEXVD�NRUQHDO� oDS� DUWWÕNoD�NRUQHDO�
NÕUPD�J�F�Q�Q�D]DOGÕ÷ÕQÕ�ELOGLUPLúWLU�
dDOÕúPDPÕ]GD��JUXSODU�DUDVÕQGD�NHUDWRPHWULN�GH÷HUOHU�GÕúÕQ-
GD�g.'�YH�$'�JLEL�|Q�VHJPHQW�SDUDPHWUHOHUL�YH�$8�DoÕVÕQ-
GDQ� GD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN� PHYFXWWX� �S��������
.RUQHDO� oDS� ���� PP� RODQ� JUXSWD�$8��$'� YH� g.'� GL÷HU�

JUXSWDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELoLPGH�G�ú�N�EXOXQGX�YH�
NRUQHDO� oDS� DUWWÕNoD�� EXQD� X\XPOX� úHNLOGH� J|]�Q� GL÷HU�
E�\�NO�N� |Oo�POHULQLQ� GH� DUWWÕ÷Õ� J|VWHULOGL�� /LWHUDW�UGHNL�
oDOÕúPDODUGD� X]XQ� J|]OHUGH� NRUQHDO� NÕUPD� J�F�� YH� OHQV�
J�F�Q�Q� GDKD� D]� ROGX÷X� YH� NÕVD� J|]OHUGH� EXQXQ� WDP� WHUVL�
ROGX÷X� YH� EX� VD\HGH� HPHWURSL]DV\RQXQ� VD÷ODQGÕ÷Õ�� J|]�Q�
GR÷XPGDQ�LWLEDUHQ�E�\�UNHQ�ED]Õ�EL\RPHWULN�SDUDPHWUHOHULQL�
GH÷LúWLUHUHN� HPHWURSL]DV\RQD� NDWNÕ� VD÷ODGÕ÷Õ� ELOGLULOPLúWLU�
�������%L]LP�oDOÕúPDPÕ]GD�GD�JHUHN�NHUDWRPHWULN�GH÷HUOHU�LOH�
LOJLOL� EXOJXODU� JHUHNVH� E�\�NO�N� |Oo�POHUL� EX� KLSRWH]OH�
X\XPOX� EXOXQPXúWXU�� dDOÕúPDPÕ]GD�� EX� KLSRWH]GHQ� IDUNOÕ�
RODUDN� OHQV� NÕUPD� J�F�Q�� HWNLOH\HELOHFHN� /.� DoÕVÕQGDQ�
JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN� EXOXQ-
PDPÕúWÕU��S!������

,&&��LNL�GH÷LúNHQ�DUDVÕQGDNL�X\XPXQ�VDSWDQPDVÕQGD�LVWDWLV-
WLNVHO� ELU� \|QWHP� RODUDN� NXOODQÕODELOLU�� DQFDN� ���� /R$��
FLKD]ODU�DUDVÕQGDNL�X\XPX�GH÷HUOHQGLUPHN� LoLQ�GDKD� L\L�ELU�
J|VWHUJHGLU� ������ )DUNOÕ� FLKD]ODUOD� \DSÕODQ� NHUDWRPHWULN�
|Oo�POHUL�NDUúÕODúWÕUPDN�LoLQ�GDU�ELU�/R$�����'
GHQ�N�o�N���L\L�
ELU�FLKD]�X\XPX�RODUDN�NDEXO�HGLOLU�����'
GHQ�D]VD�P�NHP-
PHO� ELU� X\XP� ROGX÷X� V|\OHQHELOLU�� $UDOÕN� �� '
GHQ� GDKD�
JHQLúVH�� FLKD]ODU� ELUELULQLQ� \HULQH� NXOODQÕODPD]� ������%L]LP�
oDOÕúPDPÕ]GD�KHU�LNL�JUXSWD�GD�\DSÕODQ�LNLOL�FLKD]�NDUúÕODúWÕU-
PDODUÕQGD�����/R$¶\D�J|UH�DOW�YH��VW�OLPLWOHU�DUDVÕQGDNL�IDUN�
.��GH÷HUOHUL�LoLQ���'¶QLQ��]HULQGH�EXOXQPXúWXU��.P�LoLQ�EX�
IDUN� NRUQHD� oDSÕ� ���� PP� RODQ� JUXSWDNL� 3HQWDFDP�7RSFRQ�
NDUúÕODúWÕUPDVÕ�KDULo�E�W�Q�NDUúÕODúWÕUPDODUGD���'¶QLQ�DOWÕQGD�
EXOXQPXúWXU�� .RUQHD� oDSÕ� ���� PP� RODQ� JUXSWD� 3HQWD-
FDP�7RSFRQ�NDUúÕODúWÕUPDVÕ�LoLQ�E�W�Q�NHUDWRPHWULN�GH÷HUOHU�
LoLQ� ����/R$¶\D� J|UH� DOW� YH� �VW� OLPLWOHU� DUDVÕQGDNL� IDUN� ��
'¶QLQ��]HULQGHGLU�YH�EX�JUXSWD�EX�LNL�FLKD]�DUDVÕQGD�HQ�G�ú�N�
NOLQLN� X\XP� ROGX÷X� V|\OHQHELOLU�� *HQHO� RODUDN� GD� FLKD]ODU�
DUDVÕQGDNL�X\XPVX]OXN�NRUQHD�oDSÕ�����PP�RODQ�JUXSWD�GDKD�
ID]ODGÕU�� &LKD]ODUÕQ� ELUELUL\OH� NDUúÕODúWÕUÕOPDVÕQGD� EXOXQDQ�
JHQLú�/R$�DUDOÕNODUÕ�QHGHQL\OH��FLKD]ODUÕQ�.��|Oo�POHUL�LoLQ�
ELUELUL� \HULQH� NXOODQÕODELOLUOL÷L� NRUQHD� oDSÕQGDQ� ED÷ÕPVÕ]�
RODUDN�NOLQLN�RODUDN�X\JXQ�EXOXQPDPÕúWÕU��.��YH�.P�LoLQ�LVH�
NRUQHD� oDSÕ� !��� PP� RODQ� JUXSWD� E�W�Q� FLKD]ODUÕQ� LNLOL�
NDUúÕODúWÕUPDVÕQGD�����/R$¶\D�J|UH�DOW�YH��VW�OLPLWOHU�DUDVÕQ-
GDNL�IDUN���'¶QLQ�DOWÕQGDGÕU�YH�EX�SDUDPHWUHOHU�LoLQ�FLKD]ODU�
EX�JUXSWD�ELUELUL�\HULQH�NXOODQÕODELOLU��.RUQHD�oDSÕ�����PP�
RODQ� JUXSWD� LVH� ���/R$¶\D� J|UH� IDUN� .�� LoLQ� VDGHFH�
/HQVWDU�7RSFRQ�NDUúÕODúWÕUPDVÕQGD��.P�LoLQ�LVH�VDGHFH�3HQWD-
FDP�/HQVWDU� YH� /HQVWDU�7RSFRQ� NDUúÕODúWÕUPDVÕQGD� ��'¶QLQ�
DOWÕQGDGÕU�
%LUoRN� oDOÕúPDGD�� /HQVWDU
ÕQ� VD÷OÕNOÕ� J|]OHUGH� VDSWDGÕ÷Õ�
NHUDWRPHWULN�GH÷HUOHU��,2/0DVWHU��&DUO=HLVV�0HGLWHF��-HQD��
$OPDQ\D���6LULXV�6FKHLPSIOXJ�3ODFLGR�WRSRJUDIÕ�YH�7RPH\-
5&������ RWRPDWLN� NHUDWRPHWUH� JLEL� GL÷HU� FLKD]ODUOD�
NDUúÕODúWÕUÕOGÕ� ��������� %XFNKXUVW� YH� DUN�� ����� /HQVWDU� LOH�
|Oo�OHQ� NRUQHDO� NXUYDW�U� |Oo�POHULQL� ,2/0DVWHU� LOH� EHQ]HU�
ELOGLUPLúWLU�� +RIIHU� YH� DUN�� ����� /HQVWDU� YH� ,2/0DVWHU� LOH�
NDWDUDNWOÕ�YH�VD\GDP�OHQVOL�J|]OHUGHQ�HOGH�HWWLNOHUL�|Oo�POHUL�
NDUúÕODúWÕUPÕú�YH�/HQVWDU�LOH�|Oo�OHQ�NHUDWRPHWUL�GH÷HUOHULQLQ�
GDKD� G�]� |Oo�OG�÷�Q�� ELOGLUVHOHU� GH� FLKD]ODU� DUDVÕQGD�
X\XPXQ� L\L� ROGX÷XQX� ELOGLUPLúWLU�� &KHQ� YH� DUN�� �����
6FKHLPSIOXJ�VLVWHP�LOH�/HQVWDU¶Õ�NDUúÕODúWÕUPÕú�YH�.P�GH÷HU-

OHUL� LoLQ� FLKD]ODUÕQ� NOLQLN� RODUDN� ELUELUL� \HULQH� NXOODQÕODEL-
OHFH÷LQL�ELOGLUPLúWLU��+XDQJ�YH�DUN��������/HQVWDU�NXOODQÕODUDN�
HOGH� HGLOHQ� .��� .�� YH� .P� GH÷HUOHULQLQ� 6FKHLPSIOXJ�
VLVWHPLQGHQ�GDKD�GLN�ROGX÷XQX�ELOGLULUNHQ�8FDNKDQ�YH�DUN��
�����GD��VD÷OÕNOÕ�J|]OHUGH�/HQVWDU
ÕQ�NHUDWRPHWULN�|Oo�POHUL-
QLQ�3HQWDFDP
GDQ�DQODPOÕ�GHUHFHGH�GDKD�GLN�ROGX÷XQX�EHOLUWWL�
�S����������%L]LP�oDOÕúPDPÕ]GD�3HQWDFDP�/HQVWDU�DUDVÕQGD�
E|\OH�ELU�IDUN�WHVSLW�HGLOPHVH�GH�/HQVWDU�7RSFRQ�NDUúÕODúWÕU-
PDVÕQGD� /HQVWDU¶ÕQ� |]HOOLNOH�.�� GH÷HULQL� GDKD� GLN� |OoW�÷��
J|]OHPOHQPLúWLU�� %HQ]HU� GXUXP� 3HQWDFDP�7RSFRQ�
NDUúÕODúWÕUPDVÕQGD�GD�PHYFXW�ROXS��3HQWDFDP¶ÕQ�|]HOOLNOH�.��
GH÷HULQL�7RSFRQ¶GDQ�GDKD�GLN�|OoW�÷��J|U�OP�úW�U�
dDOÕúPDGD� JUXSODUGD� \HU� DODQ� J|]OHULQ� RUWDODPD� NRUQHD�
oDSODUÕ�DUDVÕQGD�oRN�ID]OD�IDUN�ROPDPDVÕ�oDOÕúPDQÕQ�SRWDQVL-
\HO�ELU�NÕVÕWOÕOÕ÷ÕGÕU��*HOHFHNWH��SURVSHNWLI�RODUDN�WDVDUODQPÕú��
GDKD� ID]OD� VD\ÕGD� PLNURNRUQHD� YH� PDNURNRUQHDOÕ� J|]OHUL�
LoHUHQ�oDOÕúPDODU�SODQODQDUDN�GDKD�NHVLQ�VRQXoODUD
XODúÕODELOLU�

SONUÇ
dDOÕúPDPÕ]GD� NRUQHDO� oDS� DUWWÕNoD� NRUQHDO� NÕUPD� J�F�Q�Q�
D]DOGÕ÷Õ� YH� $8�� $'�� g.'� JLEL� GH÷HUOHULQ� GH�
HPHWURSL]DV\RQX� VD÷OD\DFDN� úHNLOGH� NRUQHDO� oDS� LOH� GR÷UX�
RUDQWÕOÕ��NHUDWRPHWUL\OH�WHUV�RUDQWÕOÕ�RODUDN�GH÷LúLP�J|VWHUGL÷L�
VDSWDQGÕ��3HQWDFDP�6FKHLPSIOXJ�VLVWHPL��7RSFRQ�.5�����3�
RWRNHUDWRUHIUDNWRPHWUH�YH�/HQVWDU�/6����EL\RPHWUL�FLKD]ODUÕ�
NHUDWRPHWUL� |Oo�POHUL� DoÕVÕQGDQ� KHU� QH� NDGDU� LVWDWLVWLNVHO�
olarak birbiriyle uyumlu gibi görünse de her iki grupta da 
JHQLú� ����/R$� DUDOÕNODUÕ� QHGHQL\OH�.�� |Oo�P�� LoLQ� NOLQLN�
RODUDN� ELUELUL� \HULQH� NXOODQÕP� DoÕVÕQGDQ� X\XPOX� EXOXQ-
PDPÕúWÕU��.��YH�.P�|Oo�POHUL�LoLQ�LVH�NRUQHD�oDSÕ�!���PP�
RODQ�JUXSWD�FLKD]ODU�X\XPOXGXU�YH�ELUELUL�\HULQH�NXOODQÕODELO-
LU��.RUQHD�oDSÕ�����PP�RODQ�JUXSWD�FLKD]ODU�DUDVÕ�X\XP�GDKD�
D]GÕU� YH� ELUELUL� \HULQH� NXOODQÕP� NRQXVXQGD� GLNNDWOL� ROPDN�
JHUHNOLGLU��

(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
%H\NR]� hQLYHUVLWHVL� $UDúWÕUPD� YH� 3URMH� *HOLúWLUPH� (WLN�
.RPLV\RQX� WDUDIÕQGDQ� RQD\ODQPÕúWÕU� �RQD\� QXPDUDVÕ��
��������
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)˓MXMQ�ZI�%VẺX�VQE�,EWXERIWM��
+ʯ^�/PMRM˓M��ˢWXERFYP��8ʳVOM]I

ORCID ID: 0000-0003-1359-8577

%]̉I�=E˓QYV�/%26%
ˢWXERFYP�7YPXER���%FHʳPLEQMH�,ER�
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ABSTRACT
Objective: 
7R� GHWHUPLQH� WKH� HIIHFW� RI� ZKLWH�WR�ZKLWH� �:7:�� FRUQHDO�
diameter on the agreement in keratometric readings obtained 
using Pentacam Scheimpflug system, Topcon KR-8100P 
DXWR�NHUDWRUHIUDFWRPHWHU��DQG�/HQVWDU�/6����ELRPHWHU�

Material and Methods: 
$�WRWDO�RI�����H\HV�RI����SDWLHQWV�ZHUH�H[DPLQHG�LQ�WKLV�VWXG\��
7KH�H\HV�LQ�WKH�VWXG\�ZHUH�GLYLGHG�LQWR�WZR�JURXSV�����H\HV�
��������ZLWK�FRUQHDO�GLDPHWHU�����PP�LQ�JURXS����DQG����
H\HV���������ZLWK�FRUQHDO�GLDPHWHU�!���PP�LQ�JURXS����7KH�
GDWD� RI� NHUDWRPHWULF� UHDGLQJV�� .�� �IODW� NHUDWRPHWU\��� .��
�VWHHS�NHUDWRPHWU\���DQG�.P��PHDQ�NHUDWRPHWU\��PHDVXUHG�
using the Pentacam, Topcon, and Lenstar devices was 
REWDLQHG� UHWURVSHFWLYHO\�� ,Q� DGGLWLRQ�� JURXSV� ZHUH� DOVR�
FRPSDUHG�LQ�WHUPV�RI�RWKHU�RFXODU�ELRPHWULF�GDWD��)RU�GHWHU-
mining the agreement of the devices for keratometric 
UHDGLQJV�� LQWHUFODVV� FRUUHODWLRQ� FRHIILFLHQW� �,&&�� DQG� ����
/R$� �OLPLWV� RI� DJUHHPHQW�� ZHUH� FDOFXODWHG� LQ� ERWK� RI� WKH�
JURXSV��$FFRUGLQJ� WR� ���� /R$�� LI� WKH� GLIIHUHQFH� EHWZHHQ�
ORZHU�DQG�XSSHU�OLPLWV�LV�EHORZ���'��WKH�GHYLFHV�ZHUH�FRQVLG-
HUHG�WR�EH�LQWHUFKDQJHDEOH�LQ�SDLUHG�FRPSDULVRQV�RI�GHYLFHV�

Results: 
7KH�PHDQ�DJH�RI� WKH�SDWLHQWV� LQ� WKH�VWXG\�ZDV�������������
DQG�WKHUH�ZDV�QR�VLJQLILFDQW�GLIIHUHQFH�IRU�DJH��VH[��VSKHULFDO�
HTXLYDOHQW��DQG�VLGH�EHWZHHQ�WKH�JURXSV��S!�������7KH�PHDQ�
.��� .��� DQG�.P� YDOXHV� RI� WKH� JURXS� �� ZHUH� VLJQLILFDQWO\�
KLJKHU�WKDQ�WKH�JURXS����S��������7KH�PHDQ�DQWHULRU�FKDPEHU�
GHSWK��DTXHRXV�GHSWK��DQG�D[LDO� OHQJWK�YDOXHV�ZHUH� VLJQLIL-
FDQWO\�ORZHU�LQ�WKH�JURXS����S��������,Q�SDLUHG�FRPSDULVRQV�
RI� WKH� GHYLFHV� LQ� ERWK� JURXSV�� WKH�.���.�� DQG�.P� YDOXHV�
measured by the devices were found to be compatible with 
HDFK�RWKHU�RYHU�����DFFRUGLQJ�WR�,&&��7KH�GHYLFHV�IRU�.��
YDOXHV�ZHUH�QRW�LQWHUFKDQJHDEOH�LQ�ERWK�JURXSV��,Q�JURXS����
DOO� GHYLFHV� IRU� .�� DQG� .P� ZHUH� XVHG� LQWHUFKDQJHDEO\�� ,Q�
*URXS����RQO\�/HQVWDU�7RSFRQ�IRU�.��DQG�3HQWDFDP�/HQVWDU�
DQG�/HQVWDU�7RSFRQ�IRU�.P�FDQ�EH�XVHG�LQWHUFKDQJHDEO\�

Conclusion: 
$OWKRXJK�WKUHH�GHYLFHV�DUH�VHHQ�VWDWLVWLFDOO\�FRPSDWLEOH�ZLWK�
each other in terms of keratometry measurements based on 

,&&� YDOXHV�� .�� PHDVXUHPHQWV� DFFRUGLQJ� WR� ���� /R$� DUH�
incompatible with each other regardless of the corneal diame-
WHU�DQG�DUH�QRW� LQWHUFKDQJHDEOH� LQ�FOLQLFDO�DSSOLFDWLRQV��)RU�
K1 and Km measurements, the agreement between devices is 
better and devices are interchangeable in the group with a 
FRUQHDO�GLDPHWHU!����PP�
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.HUDWRPHWUL� |Oo�POHUL�� NDWDUDNW� DPHOL\DWÕ� RODFDN�KDVWDODUGD�
J|]� LoL� OHQVL� �*ø/�� KHVDSODPDODUÕQGD� oRN� |QHPOLGLU�� 6RQ�
]DPDQODUGD�SUHPLXP�*ø/¶OHULQ�NXOODQÕPD�JLUPHVL\OH�DPHOL-
\DW� VRQUDVÕ� PLQLPXP� UHIUDNWLI� NXVXU� LOH� KDVWD\Õ� WHGDYL�
HGHELOPHN�DoÕVÕQGDQ�GR÷UX�NHUDWRPHWULN�|Oo�POHU�\DSPDQÕQ�
|QHPL�GDKD�GD�DUWPÕúWÕU��.HUDWRPHWUL�|Oo�POHUL�D\QÕ�]DPDQGD�
NHUDWRNRQXV�WDQÕVÕ�YH�WHGDYL�WDNLELQGH�GH�|QHPOLGLU��*HOLúHQ�
WHNQRORML� LOH� NHUDWRPHWUL� GH÷HUOHULQL� |OoPHN� \D� GD� |Oo�P�
KDWDODUÕQÕ� D]DOWPDN� LoLQ� IDUNOÕ� WHNQLNOHU� YH� \HQL� WHNQRORMLN�
DUDoODU�JHOLúWLULOPLúWLU������.HUDWRPHWUL�GH÷HUOHUL�VDSWDQÕUNHQ�
ELUELULQGHQ�IDUNOÕ�FLKD]ODUOD�|Oo�P�\DSPDN�|Oo�POHULQ�J�YH-
QLOLUOL÷LQL�DUWWÕUPDN�LoLQ�\DUGÕPFÕ�RODELOLU��$\UÕFD�JHOLúPHNWH�
RODQ��ONHOHUGH�RSWLN�EL\RPHWUL\H�XODúPD�SUREOHPL�QHGHQL\OH�
NDWDUDNW� DPHOL\DWÕQGDQ� |QFH� *ø/� KHVDSODQPDVÕQGD�
DSODQDV\RQ�YH�XOWUDVRQLN�EL\RPHWUL�NXOODQÕOPDVÕ�JHUHNHELOLU��
%HQ]HU�úHNLOGH�J|UPH�HNVHQL�ER\XQFD�RODQ�RUWDP�RSDVLWHVL��
G�ú�N� J|UPH� NHVNLQOL÷L� YH\D� ILNVDV\RQ� ND\EÕ� RODQ� ELU� J|]�
LoLQ�� RSWLN� EL\RPHWUL� LOH� |Oo�P� \DSPDN� P�PN�Q� GH÷LOVH��
$�WDUDPD�DSODQDV\RQ�LOH�*ø/�J�F��KHVDSODPDVÕ�YH�XOWUDVRQLN�
EL\RPHWUL�|Oo�POHUL�GLNNDWH�DOÕQÕU��%X�GXUXPGD�NHUDWRPHWULN�
|Oo�POHULQ�RWRNHUDWRUHIUDNWRPHWUH��WRSRJUDIL�YH\D�EDúND�ELU�
\|QWHPOH� HOGH� HGLOPHVL� JHUHNLU�� 3HQWDFDP� 6FKHLPSIOXJ�
VLVWHPL�� G|QHQ� ELU� 6FKHLPSIOXJ� NDPHUD� NXOODQDQ�� LQYD]LI�
ROPD\DQ� ELU� |Q� VHJPHQW� WRSRJUDILVLGLU�� .RUQHD\Õ�� |Q�
NDPDUD\Õ� YH� OHQVL� J|U�QW�OHPH� \HWHQH÷LQH� VDKLSWLU�� �����
\ÕOÕQGD�GLMLWDO�G|QHU�6FKHLPSIOXJ�VLVWHPL�NXOODQDQ�LON�NRUQHD�
YH� |Q� VHJPHQW� WRSRJUDIL� VLVWHPL� RODUDN� WDQÕWÕOGÕ�� %X� FLKD]��
NRUQHDQÕQ� H÷ULOL÷LQL� YH� GL\RSWULN� HúGH÷HULQL� |OoPHN� LoLQ�
PHUNH]L� ���� PP� NRUQHD� KDONDVÕQGD� ELUELULQH� GLN� LNL� DQD�
PHULG\HQL� GLNNDWH� DOÕU�� /HQVWDU� /6�����*ø/� LPSODQWDV\RQX�
LoLQ�X\JXQ�J�o�YH�*ø/�WLSLQLQ�EHOLUOHQPHVLQH�\DUGÕPFÕ�ROPDN�
�]HUH�RN�OHU� |Oo�POHU� HOGH� HWPHN�YH�KHVDSODPDODU� \DSPDN�
LoLQ�NXOODQÕODQ�WHPDVVÕ]�ELU�RSWLN�EL\RPHWUL�FLKD]ÕGÕU��/HQVWDU�
/6�����DNVL\HO�X]XQOX÷X��$8��|OoPHN�LoLQ�RSWLN�SUHQVLSOHUL�
�OD]HU� LQWHUIHURPHWUL�� NXOODQÕU� YH� NRUQHD� DSHNVLQGHQ� UHWLQD�
SLJPHQW� HSLWHOLQH� �53(�� RODQ� PHVDIH\L� |OoHU�� $8¶\D� HN�
RODUDN�� VDQWUDO� NRUQHD� NDOÕQOÕ÷Õ� �6..��� |Q� NDPDUD� GHULQOL÷L�
�g.'���OHQV�NDOÕQOÕ÷Õ��/.���.���.���G�]�PHULG\HQLQ�HNVHQL�
YH�OLPEXVWDQ�OLPEXVD�RODQ�PHVDIH\L�|OoHU��/HQVWDU��NHUDWRPH-
WUL�GH÷HUOHULQL�LNL�KDOND�KDOLQGH�G�]HQOHQPLú�LoWH������PP�YH�
GÕúWD������PP�oDSÕQGD����UHIOHNWLI�ÕúÕN�VSRWX�NXOODQDUDN�|OoHU��
7RSFRQ� .5� ����3� RWRNHUDWRUHIUDNWRPHWUH�� JHOLúPLú� WHVW�
KDVVDVL\HWL� LoLQ� G|QHU� SUL]PD� |Oo�P� VLVWHPL� YH� ��� 3ODFLGR�
KDONDVÕ� NXOODQDUDN� UHIUDNVL\RQ� YH� NHUDWRPHWUL\L� D\QÕ� DQGD�
|OoHQ�oRN�LúOHYOL�ELU�FLKD]GÕU��.RUQHDQÕQ�PHUNH]L�����PP
OLN�

NÕVPÕQÕQ� H÷ULOL÷LQL� GH÷HUOHQGLULU� YH� |Q� NRUQHDQÕQ� H÷ULOLN�
\DUÕoDSÕ�LOH�IDUNOÕ�ÕúÕQODUGDNL�GH÷LúLNOLNOHUL�EHOLUOHU�
dDOÕúPDPÕ]GD� OLPEXVWDQ�OLPEXVD� NRUQHD� oDSÕ� |Oo�POHUL�
IDUNOÕ� RODQ� J|]OHUL� LoHUHQ� LNL� JUXSWD�3HQWDFDP�6FKHLPSIOXJ�
sistemi, Lenstar LS900 biyometri ve Topcon otokeratorefrak-
WRPHWUH� FLKD]ODUÕQÕQ� NHUDWRPHWULN� GH÷HUOHULQ� |Oo�P�QGHNL�
X\XPX�GH÷HUOHQGLUHUHN��NRUQHD�oDSÕ�GH÷LúNHQLQLQ�FLKD]ODUÕQ�
X\XPXQD�HWNLVLQL�WHVW�HWPH\L�DPDoODGÕN�

GEREÇ ve YÖNTEMLER
dDOÕúPDGD�J|]�NOLQL÷LPL]GH�2FDN������$÷XVWRV������DUDVÕQ-
GD� UHIUDNWLI� FHUUDKL� LúOHPL�\DSÕOPÕú��3HQWDFDP�6FKHLPSIOXJ�
VLVWHPL� � �2FXOXV�:HW]ODU�� *HUPDQ\��� /HQVWDU� /6���� RSWLN�
EL\RPHWUL��+DDJ�6WUHLW�$*��.RHQL]��6ZLW]HUODQG��YH�7RSFRQ�
KR-8100P otokeratorefraktometre ile keratometri ölçüm 
ND\ÕWODUÕ� PHYFXW� RODQ� ��� KDVWDQÕQ� ���� J|]�QH� DLW� YHULOHU�
UHWURVSHNWLI� RODUDN� GH÷HUOHQGLULOGL�� dDOÕúPDGDNL� J|]OHU��
/HQVWDU�/6����EL\RPHWUL�FLKD]Õ\OD�|Oo�OHQ�OLPEXVWDQ�OLPEX-
VD�NRUQHD�oDSÕ�|Oo�P�QH�J|UH�!���PP�RODQODU�JUXS���YH�����
PP� RODQODU� JUXS� �� ROPDN� �]HUH� LNL� JUXED� D\UÕOGÕ�� 6RQ� DOWÕ�
KDIWD�LoLQGH�\XPXúDN�\D�GD�VHUW�NRQWDNW�OHQV�NXOODQÕP�|\N�V��
RODQ�� NHUDWRNRQXV� WDQÕVÕ� RODQ�� NRUQHD\D� P�GDKDOH� HGLOHUHN�
uygulanan herhangi bir cerrahi operasyon geçirme öyküsü 
RODQ��NRUQHDGDQ�|Oo�P�DOPD\Õ�HQJHOOH\HFHN�ER\XWWD�RSDVLWHVL�
RODQ��NRUQHDO�SDWRORMLVL�RODQ�YH����\Dú�DOWÕ�KDVWDODU�oDOÕúPD�
GÕúÕ� EÕUDNÕOGÕ��*UXSODUGDNL�KDVWDODUÕQ�\DúODUÕ�� FLQVL\HWOHUL� LOH�
JUXSODUGDNL� J|]OHULQ� WDUDI� IDUNOÕOÕNODUÕ� YH� UHIUDNWLI� NXVXU�
VIHULN�HúGH÷HUOHUL��6(��NDUúÕODúWÕUÕOGÕ��.���G�]�PHULG\HQ���.��
�GLN�PHULG\HQ��YH�.P��RUWDODPD�NHUDWRPHWUL��GH÷HUOHUL� LoLQ�
KHU� �o� FLKD]ÕQ� GD� ELUELUOHUL� LOH� RODQ� X\XPX� GH÷HUOHQGLULOGL��
&LKD]ODU� LOH� |Oo�OHQ� NRUQHDO� DVWLJPDWL]PD� �$67��� 6..��
g.'��DN|]�GHULQOL÷L��$'���$8�YH�/.�GH÷HUOHUL�LoLQ�JUXSODU�
NDUúÕODúWÕUÕOGÕ��%X�oDOÕúPD��%H\NR]�hQLYHUVLWHVL�$UDúWÕUPD�YH�
3URMH� *HOLúWLUPH� (WLN� .RPLV\RQXQGDQ� (WLN� .XUXO� RQD\Õ�
DOÕQDUDN�������������WDULKOL���������VD\ÕOÕ�NDUDU��YH�+HOVLQNL�
'HNODUDV\RQX¶QD�X\XODUDN�\DSÕOPÕúWÕU�

ʈ[\I\Q[\QS[MT�ʈVKMTMUMTMZ
dDOÕúPDGD�HOGH�HGLOHQ�EXOJXODU�GH÷HUOHQGLULOLUNHQ��LVWDWLVWLN-
VHO�DQDOL]OHU�LoLQ�,%0�6366�6WDWLVWLFV�����,%0�6366��7�UNL-
\H�� SURJUDPÕ� NXOODQÕOGÕ�� dDOÕúPD� YHULOHUL� GH÷HUOHQGLULOLUNHQ�
SDUDPHWUHOHULQ� QRUPDO� GD÷ÕOÕPD� X\JXQOX÷X� 6KDSLUR� :LONV�
WHVWL� LOH� GH÷HUOHQGLULOPLúWLU�� dDOÕúPD� YHULOHUL� GH÷HUOHQGLULO-
LUNHQ� WDQÕPOD\ÕFÕ� LVWDWLVWLNVHO�PHWRWODUÕQ� �RUWDODPD�� VWDQGDUW�
VDSPD�� IUHNDQV�� \DQÕ� VÕUD� QLFHOLNVHO� YHULOHULQ� NDUúÕODúWÕUÕO-
PDVÕQGD� QRUPDO� GD÷ÕOÕP� J|VWHUHQ� SDUDPHWUHOHULQ� LNL� JUXS�
DUDVÕ�NDUúÕODúWÕUPDODUÕQGD�6WXGHQW�W�WHVW�NXOODQÕOGÕ��1LWHOLNVHO�
YHULOHULQ� NDUúÕODúWÕUÕOPDVÕQGD� LVH� .L� .DUH� WHVWL� NXOODQÕOGÕ��
&LKD]ODUÕQ� X\XP� G�]H\OHULQLQ� EHOLUOHQPHVLQGH� VÕQÕI� LoL�
NRUHODV\RQ�NDWVD\ÕVÕ� �LQWHUFODVV� FRUUHODWLRQ�FRHIILFLHQW�,&&��
KHVDSODQGÕ��&LKD]ODUÕQ�NHUDWRPHWULN�|Oo�POHULQLQ�X\XPXQXQ�
OLPLWOHULQL� EHOLUOHPHN� LoLQ� ���� /R$� �OLPLWV� RI� DJUHHPHQW��
EDNÕOGÕ��$QODPOÕOÕN�S������G�]H\LQGH�GH÷HUOHQGLULOGL�

BULGULAR
dDOÕúPD� ��¶L� �������� NDGÕQ� YH� ��¶VL� �������� HUNHN� ROPDN�
�]HUH�WRSODP����KDVWDQÕQ�����J|]��LOH�\DSÕOPÕúWÕU��+DVWDODUÕQ�

\Dú� RUWDODPDVÕ� ����������¶W�U� ��������� dDOÕúPDGDNL� J|]OHU�
NRUQHD�oDSÕQD�J|UH�LNL�JUXED�D\UÕODUDN�LQFHOHQPLú�ROXS��JUXS�
�¶GH� NRUQHD� oDSÕ� ���PP¶QLQ� DOWÕQGD� ��� J|]� ��������� JUXS�
�¶GH�LVH����PP¶QLQ��]HULQGH����J|]���������EXOXQPDNWDGÕU��
*UXS� �¶GHNL� ��� J|]�Q� oDS� RUWDODPDVÕ� ������ ��������������
PP�ROXS��JUXS��¶GHNL����J|]�Q�NRUQHD�oDSÕ�RUWDODPDVÕ� LVH�
������PP¶GLU����������������
*UXSODUGDNL� KDVWDODUÕQ� JHQHO� |]HOOLNOHUL� LOH� J|]OHULQ� 6(� YH�
WDUDI�IDUNOÕOÕNODUÕ�NDUúÕODúWÕUPDVÕ�7DEOR�,¶GH�J|VWHULOPLúWLU�

Tablo I. *UXSODUGDNL�KDVWDODUÕQ�JHQHO�|]HOOLNOHULQ�YH�J|]OHULQ�VIHULN�HúGH÷HU������
���������������YH�WDUDI�IDUNOÕOÕNODUÕQÕQ�GH÷HUOHQGLULOPHVL

øNL� JUXS� GH÷LúLN� |Oo�P� SDUDPHWUHOHUL� DoÕVÕQGDQ�
NDUúÕODúWÕUÕOGÕ÷ÕQGD��KHU��o�FLKD]�LOH�GH�|Oo�OHQ�.���.��YH�.P�
GH÷HUOHUL� RUWDODPDODUÕ� JUXS� �¶GH� GL÷HU� JUXSWDQ� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�ELoLPGH�\�NVHN�EXOXQGX��S��������3HQWDFDP�
YH�/HQVWDU� LOH� |Oo�OHQ�g.'�� KHU� LNL� FLKD]OD� RODQ� |Oo�PGH��
JUXS��¶GH�GL÷HU�JUXED�J|UH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELoLP-
GH�G�ú�N�EXOXQGX��S��������$\UÕFD�/HQVWDU�LOH�|Oo�OHQ�$8�YH�
$'�GH÷HUL�GH�JUXS��¶GH��GL÷HU�JUXED�J|UH�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�ELoLPGH�G�ú�N�EXOXQGX��S��������$67��6..�YH�/.�
GH÷HUOHUL� DoÕVÕQGDQ� JUXSODU� DUDVÕQGD� DQODPOÕ� IDUN� WHVSLW�
HGLOPHGL� �S!������� gOo�P� SDUDPHWUHOHUL� IDUNOÕOÕNODUÕQÕQ�
JUXSODU�DUDVÕQGD�NDUúÕODúWÕUÕOPDVÕ�7DEOR�,,¶GH�J|VWHULOPLúWLU�

Tablo II. &LKD]ODUOD�|Oo�OHQ�IDUNOÕ�|Oo�P�SDUDPHWUHOHULQLQ�
����������������JUXSODU�DUDVÕ�NDUúÕODúWÕUPDVÕ

*UXSODUGD� FLKD]� X\XPODUÕQÕQ� LNLOL� NDUúÕODúWÕUÕOPDVÕ� LoLQ�
EDNÕODQ�RUWDODPD��VWDQGDUW�VDSPD��RUWDODPD�IDUN������/R$�YH�
,&&�7DEOR�,,,��,9�YH�9¶WH�J|VWHULOPLúWLU��
3HQWDFDP� YH� /HQVWDU� FLKD]ODUÕQÕQ� NDUúÕODúWÕUPDVÕQGD� JUXS�
�¶GH��.��YH�.��GH÷HUOHUL�LoLQ�����/R$¶\D�J|UH�DOW�OLPLW�YH�
�VW�OLPLWOHU�DUDVÕQGDNL�IDUN���'¶QLQ��]HULQGH\NHQ��.P�GH÷HUL�
LoLQ� �� '¶QLQ� DOWÕQGDGÕU�� *UXS� �¶GH� LVH� .�� LoLQ� �� '¶QLQ�
�]HULQGH\NHQ��.��YH�.P�LoLQ���'¶QLQ�DOWÕQGDGÕU��7DEOR�,,,��

Tablo III. .HUDWRPHWULN�GH÷HUOHU�LoLQ�NRUQHD�oDSÕQD�J|UH�
����������������3HQWDFDP�/HQVWDU�FLKD]ODUÕQÕQ�X\XPX

3HQWDFDP� YH� 7RSFRQ� FLKD]ODUÕQÕQ� NDUúÕODúWÕUPDVÕQGD�� JUXS�
�¶GH�����/R$¶\D�J|UH�DOW�YH��VW�OLPLWOHU�DUDVÕQGDNL�IDUN�W�P�
NHUDWRPHWULN�GH÷HUOHU�LoLQ���'¶QLQ��]HULQGHGLU��*UXS��¶GH�LVH��
.��LoLQ���'¶QLQ��]HULQGH��.��YH�.P�LoLQ���'¶QLQ�DOWÕQGDGÕU�
�7DEOR�,9��

Tablo IV. .HUDWRPHWULN�GH÷HUOHU�LoLQ�NRUQHD�oDSÕQD�J|UH�
����������������3HQWDFDP�7RSFRQ�FLKD]ODUÕQÕQ�X\XPX

/HQVWDU�YH�7RSFRQ�FLKD]ODUÕ�NDUúÕODúWÕUÕOGÕ÷Õ�]DPDQ�JUXS��¶GH��
.��LoLQ�����/R$¶\D�J|UH�DOW�YH��VW�OLPLWOHU�DUDVÕQGDNL�IDUN���
'¶QLQ��]HULQGH\NHQ��.��YH�.P�LoLQ���'¶QLQ�DOWÕQGDGÕU��*UXS�
�¶GH�LVH�EHQ]HU�úHNLOGH�����/R$¶\D�J|UH�DOW�YH��VW�OLPLWOHU�
DUDVÕQGDNL�IDUN�.��LoLQ���'¶QLQ��]HULQGH\NHQ��.��YH�.P�LoLQ�
��'¶QLQ�DOWÕQGDGÕU��7DEOR�9��

Tablo V. .HUDWRPHWULN�GH÷HUOHU�LoLQ�NRUQHD�oDSÕQD�J|UH�
���������������/HQVWDU�7RSFRQ�FLKD]ODUÕQÕQ�X\XPX

<):<1̪5)
2IWDOPRORML� SUDWL÷LQGH� NHUDWRPHWUL� GH÷HUOHULQLQ� GR÷UX�
|Oo�OPHVL� ELUELULQGHQ� IDUNOÕ� KDVWDOÕNODUÕQ� WDQÕ�� WHGDYL� YH�
WDNLELQGH� ROGXNoD� |QHPOLGLU��+DVVDV� NHUDWRPHWULN� |Oo�POHU�
VD\HVLQGH�J|]H�X\JXQ�H÷ULOL÷H�VDKLS�X\JXQ�NRQWDNW�OHQVOHULQ�
UHoHWHOHQPHVL�� GR÷UX� |Oo�OPHGL÷L� WDNGLUGH� FLGGL� UHIUDNWLI�
KDWDODUD� VHEHS� RODELOHQ� X\JXQ� *ø/¶LQ� EHOLUOHQPHVL� YH�
NHUDWRNRQXV� WDQÕVÕQÕQ� NRQXS� WHGDYL� VRQUDVÕ� WDNLELQLQ� GR÷UX�
úHNLOGH�\DSÕOPDVÕ�P�PN�Q�ROPDNWDGÕU��.HUDWRPHWULN�|Oo�P-
OHU�LoLQ�SHN�oRN�IDUNOÕ�FLKD]�NXOODQÕOPDNWDGÕU�YH�EX�FLKD]ODUÕQ�
KDVVDV� |Oo�POHU� DOPDVÕ� NDGDU� ELUELULQLQ� \HULQH� NXOODQÕODELO-
LUOL÷L� GH� |QHPOLGLU�� dDOÕúPDPÕ]GD� 3HQWDFDP� 6FKHLPSIOXJ�
sistemi, Lenstar LS 900 optik biyometri ve Topcon KR 
�����3�RWRUHIUDNWRPHWUH�FLKD]ODUÕQÕQ�NHUDWRPHWULN�|Oo�POHUL-
QLQ� ELUELUL\OH� X\XPXQX� YH� FLKD]ODU� DUDVÕQGDNL� X\XPXQ�
KRUL]RQWDO�NRUQHD�oDSÕQGDQ�HWNLOHQLS�HWNLOHQPHGL÷LQL�GH÷HU-
OHQGLUPH\L�DPDoODGÕN�
dDOÕúPDPÕ]GD��OLPEXVWDQ�OLPEXVD�NRUQHD�oDSÕQÕQ�����PP�YH�
!���PP�ROPDVÕQD�J|UH�D\UÕODQ�JUXSODU�DUDVÕQGD�\Dú��WDUDI�YH�
6(� DoÕVÕQGDQ� DQODPOÕ� IDUN� EXOXQPD]NHQ� �S!������� NHUDWR-
PHWULN�GH÷HUOHU�RODQ�.���.��YH�.P�GH÷HUOHULQGH�DQODPOÕ�IDUN�
EXOXQGX��S��������.���.��YH�.P�RUWDODPDODUÕ�KHU��o�FLKD]OD�
GD�NRUQHD�oDSÕ�����PP�RODQ�JUXSWD��GL÷HU�JUXED�J|UH�LVWDWLV-
WLNVHO�RODUDN�DQODPOÕ�ELoLPGH�GDKD�\�NVHN�EXOXQGX��.RUQHDO�
oDS�DUWWÕNoD�NRUQHDO�NÕUPD�J�F�Q�Q�D]DOGÕ÷Õ�J|U�OG���<DSÕODQ�
oDOÕúPDODUGD� OLPEXVWDQ�OLPEXVD� NRUQHDO� oDS� LOH� NRUQHDO�
NÕUPD�J�F��YH�$8�|Oo�POHUL�DUDVÕQGD�NRUHODV\RQ�WDQÕPODQ-
PÕúWÕU� ������� +RIIPDQQ� YH� DUN�� ���� NRUQHDO� oDS� LOH� NRUQHDO�
NXUYDW�U� DUDVÕQGD� DQODPOÕ� QHJDWLI� NRUHODV\RQ� �U ���������
,ULEDUUHQ� YH� DUN�� ���� NRUQHDO� oDS� LOH� NRUQHDO� NÕUPD� J�F��
DUDVÕQGD� QHJDWLI� NRUHODV\RQ� �U �������� ELOGLUPLúOHUGLU��
%HQ]HU�úHNLOGH��<D\FÕR÷OX�YH�DUN������GD�\DSWÕNODUÕ�oDOÕúPDGD�
NHUDWRPHWUL�GH÷HUOHUL�LOH�NRUQHD�oDSÕ�DUDVÕQGD�QHJDWLI�NRUHODV-
\RQ� ROGX÷XQX� ELOGLUPLúWLU�� 7RX]HDX� YH� DUN�� ���� LVH�
limbustan-limbusa korneal çap ile anterior korneal radius 
DUDVÕQGD� SR]LWLI� NRUHODV\RQ� �U ����� ROGX÷XQX� ELOGLUPLúWLU��
$NVLQH�oDOÕúPDODU�ROVD�GD�ELUoRN�\D]DU�EL]LP�oDOÕúPDPÕ]GD�
ROGX÷X�JLEL� OLPEXVWDQ�OLPEXVD�NRUQHDO� oDS� DUWWÕNoD�NRUQHDO�
NÕUPD�J�F�Q�Q�D]DOGÕ÷ÕQÕ�ELOGLUPLúWLU�
dDOÕúPDPÕ]GD��JUXSODU�DUDVÕQGD�NHUDWRPHWULN�GH÷HUOHU�GÕúÕQ-
GD�g.'�YH�$'�JLEL�|Q�VHJPHQW�SDUDPHWUHOHUL�YH�$8�DoÕVÕQ-
GDQ� GD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN� PHYFXWWX� �S��������
.RUQHDO� oDS� ���� PP� RODQ� JUXSWD�$8��$'� YH� g.'� GL÷HU�

JUXSWDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELoLPGH�G�ú�N�EXOXQGX�YH�
NRUQHDO� oDS� DUWWÕNoD�� EXQD� X\XPOX� úHNLOGH� J|]�Q� GL÷HU�
E�\�NO�N� |Oo�POHULQLQ� GH� DUWWÕ÷Õ� J|VWHULOGL�� /LWHUDW�UGHNL�
oDOÕúPDODUGD� X]XQ� J|]OHUGH� NRUQHDO� NÕUPD� J�F�� YH� OHQV�
J�F�Q�Q� GDKD� D]� ROGX÷X� YH� NÕVD� J|]OHUGH� EXQXQ� WDP� WHUVL�
ROGX÷X� YH� EX� VD\HGH� HPHWURSL]DV\RQXQ� VD÷ODQGÕ÷Õ�� J|]�Q�
GR÷XPGDQ�LWLEDUHQ�E�\�UNHQ�ED]Õ�EL\RPHWULN�SDUDPHWUHOHULQL�
GH÷LúWLUHUHN� HPHWURSL]DV\RQD� NDWNÕ� VD÷ODGÕ÷Õ� ELOGLULOPLúWLU�
�������%L]LP�oDOÕúPDPÕ]GD�GD�JHUHN�NHUDWRPHWULN�GH÷HUOHU�LOH�
LOJLOL� EXOJXODU� JHUHNVH� E�\�NO�N� |Oo�POHUL� EX� KLSRWH]OH�
X\XPOX� EXOXQPXúWXU�� dDOÕúPDPÕ]GD�� EX� KLSRWH]GHQ� IDUNOÕ�
RODUDN� OHQV� NÕUPD� J�F�Q�� HWNLOH\HELOHFHN� /.� DoÕVÕQGDQ�
JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN� EXOXQ-
PDPÕúWÕU��S!������

,&&��LNL�GH÷LúNHQ�DUDVÕQGDNL�X\XPXQ�VDSWDQPDVÕQGD�LVWDWLV-
WLNVHO� ELU� \|QWHP� RODUDN� NXOODQÕODELOLU�� DQFDN� ���� /R$��
FLKD]ODU�DUDVÕQGDNL�X\XPX�GH÷HUOHQGLUPHN� LoLQ�GDKD� L\L�ELU�
J|VWHUJHGLU� ������ )DUNOÕ� FLKD]ODUOD� \DSÕODQ� NHUDWRPHWULN�
|Oo�POHUL�NDUúÕODúWÕUPDN�LoLQ�GDU�ELU�/R$�����'
GHQ�N�o�N���L\L�
ELU�FLKD]�X\XPX�RODUDN�NDEXO�HGLOLU�����'
GHQ�D]VD�P�NHP-
PHO� ELU� X\XP� ROGX÷X� V|\OHQHELOLU�� $UDOÕN� �� '
GHQ� GDKD�
JHQLúVH�� FLKD]ODU� ELUELULQLQ� \HULQH� NXOODQÕODPD]� ������%L]LP�
oDOÕúPDPÕ]GD�KHU�LNL�JUXSWD�GD�\DSÕODQ�LNLOL�FLKD]�NDUúÕODúWÕU-
PDODUÕQGD�����/R$¶\D�J|UH�DOW�YH��VW�OLPLWOHU�DUDVÕQGDNL�IDUN�
.��GH÷HUOHUL�LoLQ���'¶QLQ��]HULQGH�EXOXQPXúWXU��.P�LoLQ�EX�
IDUN� NRUQHD� oDSÕ� ���� PP� RODQ� JUXSWDNL� 3HQWDFDP�7RSFRQ�
NDUúÕODúWÕUPDVÕ�KDULo�E�W�Q�NDUúÕODúWÕUPDODUGD���'¶QLQ�DOWÕQGD�
EXOXQPXúWXU�� .RUQHD� oDSÕ� ���� PP� RODQ� JUXSWD� 3HQWD-
FDP�7RSFRQ�NDUúÕODúWÕUPDVÕ�LoLQ�E�W�Q�NHUDWRPHWULN�GH÷HUOHU�
LoLQ� ����/R$¶\D� J|UH� DOW� YH� �VW� OLPLWOHU� DUDVÕQGDNL� IDUN� ��
'¶QLQ��]HULQGHGLU�YH�EX�JUXSWD�EX�LNL�FLKD]�DUDVÕQGD�HQ�G�ú�N�
NOLQLN� X\XP� ROGX÷X� V|\OHQHELOLU�� *HQHO� RODUDN� GD� FLKD]ODU�
DUDVÕQGDNL�X\XPVX]OXN�NRUQHD�oDSÕ�����PP�RODQ�JUXSWD�GDKD�
ID]ODGÕU�� &LKD]ODUÕQ� ELUELUL\OH� NDUúÕODúWÕUÕOPDVÕQGD� EXOXQDQ�
JHQLú�/R$�DUDOÕNODUÕ�QHGHQL\OH��FLKD]ODUÕQ�.��|Oo�POHUL�LoLQ�
ELUELUL� \HULQH� NXOODQÕODELOLUOL÷L� NRUQHD� oDSÕQGDQ� ED÷ÕPVÕ]�
RODUDN�NOLQLN�RODUDN�X\JXQ�EXOXQPDPÕúWÕU��.��YH�.P�LoLQ�LVH�
NRUQHD� oDSÕ� !��� PP� RODQ� JUXSWD� E�W�Q� FLKD]ODUÕQ� LNLOL�
NDUúÕODúWÕUPDVÕQGD�����/R$¶\D�J|UH�DOW�YH��VW�OLPLWOHU�DUDVÕQ-
GDNL�IDUN���'¶QLQ�DOWÕQGDGÕU�YH�EX�SDUDPHWUHOHU�LoLQ�FLKD]ODU�
EX�JUXSWD�ELUELUL�\HULQH�NXOODQÕODELOLU��.RUQHD�oDSÕ�����PP�
RODQ� JUXSWD� LVH� ���/R$¶\D� J|UH� IDUN� .�� LoLQ� VDGHFH�
/HQVWDU�7RSFRQ�NDUúÕODúWÕUPDVÕQGD��.P�LoLQ�LVH�VDGHFH�3HQWD-
FDP�/HQVWDU� YH� /HQVWDU�7RSFRQ� NDUúÕODúWÕUPDVÕQGD� ��'¶QLQ�
DOWÕQGDGÕU�
%LUoRN� oDOÕúPDGD�� /HQVWDU
ÕQ� VD÷OÕNOÕ� J|]OHUGH� VDSWDGÕ÷Õ�
NHUDWRPHWULN�GH÷HUOHU��,2/0DVWHU��&DUO=HLVV�0HGLWHF��-HQD��
$OPDQ\D���6LULXV�6FKHLPSIOXJ�3ODFLGR�WRSRJUDIÕ�YH�7RPH\-
5&������ RWRPDWLN� NHUDWRPHWUH� JLEL� GL÷HU� FLKD]ODUOD�
NDUúÕODúWÕUÕOGÕ� ��������� %XFNKXUVW� YH� DUN�� ����� /HQVWDU� LOH�
|Oo�OHQ� NRUQHDO� NXUYDW�U� |Oo�POHULQL� ,2/0DVWHU� LOH� EHQ]HU�
ELOGLUPLúWLU�� +RIIHU� YH� DUN�� ����� /HQVWDU� YH� ,2/0DVWHU� LOH�
NDWDUDNWOÕ�YH�VD\GDP�OHQVOL�J|]OHUGHQ�HOGH�HWWLNOHUL�|Oo�POHUL�
NDUúÕODúWÕUPÕú�YH�/HQVWDU�LOH�|Oo�OHQ�NHUDWRPHWUL�GH÷HUOHULQLQ�
GDKD� G�]� |Oo�OG�÷�Q�� ELOGLUVHOHU� GH� FLKD]ODU� DUDVÕQGD�
X\XPXQ� L\L� ROGX÷XQX� ELOGLUPLúWLU�� &KHQ� YH� DUN�� �����
6FKHLPSIOXJ�VLVWHP�LOH�/HQVWDU¶Õ�NDUúÕODúWÕUPÕú�YH�.P�GH÷HU-

OHUL� LoLQ� FLKD]ODUÕQ� NOLQLN� RODUDN� ELUELUL� \HULQH� NXOODQÕODEL-
OHFH÷LQL�ELOGLUPLúWLU��+XDQJ�YH�DUN��������/HQVWDU�NXOODQÕODUDN�
HOGH� HGLOHQ� .��� .�� YH� .P� GH÷HUOHULQLQ� 6FKHLPSIOXJ�
VLVWHPLQGHQ�GDKD�GLN�ROGX÷XQX�ELOGLULUNHQ�8FDNKDQ�YH�DUN��
�����GD��VD÷OÕNOÕ�J|]OHUGH�/HQVWDU
ÕQ�NHUDWRPHWULN�|Oo�POHUL-
QLQ�3HQWDFDP
GDQ�DQODPOÕ�GHUHFHGH�GDKD�GLN�ROGX÷XQX�EHOLUWWL�
�S����������%L]LP�oDOÕúPDPÕ]GD�3HQWDFDP�/HQVWDU�DUDVÕQGD�
E|\OH�ELU�IDUN�WHVSLW�HGLOPHVH�GH�/HQVWDU�7RSFRQ�NDUúÕODúWÕU-
PDVÕQGD� /HQVWDU¶ÕQ� |]HOOLNOH�.�� GH÷HULQL� GDKD� GLN� |OoW�÷��
J|]OHPOHQPLúWLU�� %HQ]HU� GXUXP� 3HQWDFDP�7RSFRQ�
NDUúÕODúWÕUPDVÕQGD�GD�PHYFXW�ROXS��3HQWDFDP¶ÕQ�|]HOOLNOH�.��
GH÷HULQL�7RSFRQ¶GDQ�GDKD�GLN�|OoW�÷��J|U�OP�úW�U�
dDOÕúPDGD� JUXSODUGD� \HU� DODQ� J|]OHULQ� RUWDODPD� NRUQHD�
oDSODUÕ�DUDVÕQGD�oRN�ID]OD�IDUN�ROPDPDVÕ�oDOÕúPDQÕQ�SRWDQVL-
\HO�ELU�NÕVÕWOÕOÕ÷ÕGÕU��*HOHFHNWH��SURVSHNWLI�RODUDN�WDVDUODQPÕú��
GDKD� ID]OD� VD\ÕGD� PLNURNRUQHD� YH� PDNURNRUQHDOÕ� J|]OHUL�
LoHUHQ�oDOÕúPDODU�SODQODQDUDN�GDKD�NHVLQ�VRQXoODUD
XODúÕODELOLU�

SONUÇ
dDOÕúPDPÕ]GD� NRUQHDO� oDS� DUWWÕNoD� NRUQHDO� NÕUPD� J�F�Q�Q�
D]DOGÕ÷Õ� YH� $8�� $'�� g.'� JLEL� GH÷HUOHULQ� GH�
HPHWURSL]DV\RQX� VD÷OD\DFDN� úHNLOGH� NRUQHDO� oDS� LOH� GR÷UX�
RUDQWÕOÕ��NHUDWRPHWUL\OH�WHUV�RUDQWÕOÕ�RODUDN�GH÷LúLP�J|VWHUGL÷L�
VDSWDQGÕ��3HQWDFDP�6FKHLPSIOXJ�VLVWHPL��7RSFRQ�.5�����3�
RWRNHUDWRUHIUDNWRPHWUH�YH�/HQVWDU�/6����EL\RPHWUL�FLKD]ODUÕ�
NHUDWRPHWUL� |Oo�POHUL� DoÕVÕQGDQ� KHU� QH� NDGDU� LVWDWLVWLNVHO�
olarak birbiriyle uyumlu gibi görünse de her iki grupta da 
JHQLú� ����/R$� DUDOÕNODUÕ� QHGHQL\OH�.�� |Oo�P�� LoLQ� NOLQLN�
RODUDN� ELUELUL� \HULQH� NXOODQÕP� DoÕVÕQGDQ� X\XPOX� EXOXQ-
PDPÕúWÕU��.��YH�.P�|Oo�POHUL�LoLQ�LVH�NRUQHD�oDSÕ�!���PP�
RODQ�JUXSWD�FLKD]ODU�X\XPOXGXU�YH�ELUELUL�\HULQH�NXOODQÕODELO-
LU��.RUQHD�oDSÕ�����PP�RODQ�JUXSWD�FLKD]ODU�DUDVÕ�X\XP�GDKD�
D]GÕU� YH� ELUELUL� \HULQH� NXOODQÕP� NRQXVXQGD� GLNNDWOL� ROPDN�
JHUHNOLGLU��

(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
%H\NR]� hQLYHUVLWHVL� $UDúWÕUPD� YH� 3URMH� *HOLúWLUPH� (WLN�
.RPLV\RQX� WDUDIÕQGDQ� RQD\ODQPÕúWÕU� �RQD\� QXPDUDVÕ��
��������

<D]DU�.DWNÕODUÕ��
)LNLU�±�+�8���7DVDUÕP���+�8���'HQHWOHPH���0�*�$���$�<�.���
.D\QDNODU� �� +�8���� 0DO]HPHOHU� ±� +�8��� 9HUL� 7RSODQPDVÕ�
YH�YH\D� øúOHPHVL�±�+�8���0�*�$�� �$QDOL]�YH�YH\D�<RUXP�±�
0�*�$��� /LWHUDW�U�7DUDPDVÕ� ��$�<�.���<D]Õ\Õ�<D]DQ� ��+�8���
0�*�$���(OHúWLUHO�øQFHOHPH���$�<�.�

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVDO�'HVWHN�
<D]DUODU�EX�oDOÕúPD�LoLQ�ILQDQVDO�GHVWHN�DOPDGÕNODUÕQÕ�EH\DQ�
HWPLúOHUGLU�
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ÖZ
Amaç: 
Pentacam Scheimpflug sistemi, Topcon KR-8100P otokeratorefraktometre ve Lenstar LS900 
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ABSTRACT
Objective: 
7R� GHWHUPLQH� WKH� HIIHFW� RI� ZKLWH�WR�ZKLWH� �:7:�� FRUQHDO�
diameter on the agreement in keratometric readings obtained 
using Pentacam Scheimpflug system, Topcon KR-8100P 
DXWR�NHUDWRUHIUDFWRPHWHU��DQG�/HQVWDU�/6����ELRPHWHU�

Material and Methods: 
$�WRWDO�RI�����H\HV�RI����SDWLHQWV�ZHUH�H[DPLQHG�LQ�WKLV�VWXG\��
7KH�H\HV�LQ�WKH�VWXG\�ZHUH�GLYLGHG�LQWR�WZR�JURXSV�����H\HV�
��������ZLWK�FRUQHDO�GLDPHWHU�����PP�LQ�JURXS����DQG����
H\HV���������ZLWK�FRUQHDO�GLDPHWHU�!���PP�LQ�JURXS����7KH�
GDWD� RI� NHUDWRPHWULF� UHDGLQJV�� .�� �IODW� NHUDWRPHWU\��� .��
�VWHHS�NHUDWRPHWU\���DQG�.P��PHDQ�NHUDWRPHWU\��PHDVXUHG�
using the Pentacam, Topcon, and Lenstar devices was 
REWDLQHG� UHWURVSHFWLYHO\�� ,Q� DGGLWLRQ�� JURXSV� ZHUH� DOVR�
FRPSDUHG�LQ�WHUPV�RI�RWKHU�RFXODU�ELRPHWULF�GDWD��)RU�GHWHU-
mining the agreement of the devices for keratometric 
UHDGLQJV�� LQWHUFODVV� FRUUHODWLRQ� FRHIILFLHQW� �,&&�� DQG� ����
/R$� �OLPLWV� RI� DJUHHPHQW�� ZHUH� FDOFXODWHG� LQ� ERWK� RI� WKH�
JURXSV��$FFRUGLQJ� WR� ���� /R$�� LI� WKH� GLIIHUHQFH� EHWZHHQ�
ORZHU�DQG�XSSHU�OLPLWV�LV�EHORZ���'��WKH�GHYLFHV�ZHUH�FRQVLG-
HUHG�WR�EH�LQWHUFKDQJHDEOH�LQ�SDLUHG�FRPSDULVRQV�RI�GHYLFHV�

Results: 
7KH�PHDQ�DJH�RI� WKH�SDWLHQWV� LQ� WKH�VWXG\�ZDV�������������
DQG�WKHUH�ZDV�QR�VLJQLILFDQW�GLIIHUHQFH�IRU�DJH��VH[��VSKHULFDO�
HTXLYDOHQW��DQG�VLGH�EHWZHHQ�WKH�JURXSV��S!�������7KH�PHDQ�
.��� .��� DQG�.P� YDOXHV� RI� WKH� JURXS� �� ZHUH� VLJQLILFDQWO\�
KLJKHU�WKDQ�WKH�JURXS����S��������7KH�PHDQ�DQWHULRU�FKDPEHU�
GHSWK��DTXHRXV�GHSWK��DQG�D[LDO� OHQJWK�YDOXHV�ZHUH� VLJQLIL-
FDQWO\�ORZHU�LQ�WKH�JURXS����S��������,Q�SDLUHG�FRPSDULVRQV�
RI� WKH� GHYLFHV� LQ� ERWK� JURXSV�� WKH�.���.�� DQG�.P� YDOXHV�
measured by the devices were found to be compatible with 
HDFK�RWKHU�RYHU�����DFFRUGLQJ�WR�,&&��7KH�GHYLFHV�IRU�.��
YDOXHV�ZHUH�QRW�LQWHUFKDQJHDEOH�LQ�ERWK�JURXSV��,Q�JURXS����
DOO� GHYLFHV� IRU� .�� DQG� .P� ZHUH� XVHG� LQWHUFKDQJHDEO\�� ,Q�
*URXS����RQO\�/HQVWDU�7RSFRQ�IRU�.��DQG�3HQWDFDP�/HQVWDU�
DQG�/HQVWDU�7RSFRQ�IRU�.P�FDQ�EH�XVHG�LQWHUFKDQJHDEO\�

Conclusion: 
$OWKRXJK�WKUHH�GHYLFHV�DUH�VHHQ�VWDWLVWLFDOO\�FRPSDWLEOH�ZLWK�
each other in terms of keratometry measurements based on 

,&&� YDOXHV�� .�� PHDVXUHPHQWV� DFFRUGLQJ� WR� ���� /R$� DUH�
incompatible with each other regardless of the corneal diame-
WHU�DQG�DUH�QRW� LQWHUFKDQJHDEOH� LQ�FOLQLFDO�DSSOLFDWLRQV��)RU�
K1 and Km measurements, the agreement between devices is 
better and devices are interchangeable in the group with a 
FRUQHDO�GLDPHWHU!����PP�
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Pentacam Scheimpflug system, Keratometry, 
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.HUDWRPHWUL� |Oo�POHUL�� NDWDUDNW� DPHOL\DWÕ� RODFDN�KDVWDODUGD�
J|]� LoL� OHQVL� �*ø/�� KHVDSODPDODUÕQGD� oRN� |QHPOLGLU�� 6RQ�
]DPDQODUGD�SUHPLXP�*ø/¶OHULQ�NXOODQÕPD�JLUPHVL\OH�DPHOL-
\DW� VRQUDVÕ� PLQLPXP� UHIUDNWLI� NXVXU� LOH� KDVWD\Õ� WHGDYL�
HGHELOPHN�DoÕVÕQGDQ�GR÷UX�NHUDWRPHWULN�|Oo�POHU�\DSPDQÕQ�
|QHPL�GDKD�GD�DUWPÕúWÕU��.HUDWRPHWUL�|Oo�POHUL�D\QÕ�]DPDQGD�
NHUDWRNRQXV�WDQÕVÕ�YH�WHGDYL�WDNLELQGH�GH�|QHPOLGLU��*HOLúHQ�
WHNQRORML� LOH� NHUDWRPHWUL� GH÷HUOHULQL� |OoPHN� \D� GD� |Oo�P�
KDWDODUÕQÕ� D]DOWPDN� LoLQ� IDUNOÕ� WHNQLNOHU� YH� \HQL� WHNQRORMLN�
DUDoODU�JHOLúWLULOPLúWLU������.HUDWRPHWUL�GH÷HUOHUL�VDSWDQÕUNHQ�
ELUELULQGHQ�IDUNOÕ�FLKD]ODUOD�|Oo�P�\DSPDN�|Oo�POHULQ�J�YH-
QLOLUOL÷LQL�DUWWÕUPDN�LoLQ�\DUGÕPFÕ�RODELOLU��$\UÕFD�JHOLúPHNWH�
RODQ��ONHOHUGH�RSWLN�EL\RPHWUL\H�XODúPD�SUREOHPL�QHGHQL\OH�
NDWDUDNW� DPHOL\DWÕQGDQ� |QFH� *ø/� KHVDSODQPDVÕQGD�
DSODQDV\RQ�YH�XOWUDVRQLN�EL\RPHWUL�NXOODQÕOPDVÕ�JHUHNHELOLU��
%HQ]HU�úHNLOGH�J|UPH�HNVHQL�ER\XQFD�RODQ�RUWDP�RSDVLWHVL��
G�ú�N� J|UPH� NHVNLQOL÷L� YH\D� ILNVDV\RQ� ND\EÕ� RODQ� ELU� J|]�
LoLQ�� RSWLN� EL\RPHWUL� LOH� |Oo�P� \DSPDN� P�PN�Q� GH÷LOVH��
$�WDUDPD�DSODQDV\RQ�LOH�*ø/�J�F��KHVDSODPDVÕ�YH�XOWUDVRQLN�
EL\RPHWUL�|Oo�POHUL�GLNNDWH�DOÕQÕU��%X�GXUXPGD�NHUDWRPHWULN�
|Oo�POHULQ�RWRNHUDWRUHIUDNWRPHWUH��WRSRJUDIL�YH\D�EDúND�ELU�
\|QWHPOH� HOGH� HGLOPHVL� JHUHNLU�� 3HQWDFDP� 6FKHLPSIOXJ�
VLVWHPL�� G|QHQ� ELU� 6FKHLPSIOXJ� NDPHUD� NXOODQDQ�� LQYD]LI�
ROPD\DQ� ELU� |Q� VHJPHQW� WRSRJUDILVLGLU�� .RUQHD\Õ�� |Q�
NDPDUD\Õ� YH� OHQVL� J|U�QW�OHPH� \HWHQH÷LQH� VDKLSWLU�� �����
\ÕOÕQGD�GLMLWDO�G|QHU�6FKHLPSIOXJ�VLVWHPL�NXOODQDQ�LON�NRUQHD�
YH� |Q� VHJPHQW� WRSRJUDIL� VLVWHPL� RODUDN� WDQÕWÕOGÕ�� %X� FLKD]��
NRUQHDQÕQ� H÷ULOL÷LQL� YH� GL\RSWULN� HúGH÷HULQL� |OoPHN� LoLQ�
PHUNH]L� ���� PP� NRUQHD� KDONDVÕQGD� ELUELULQH� GLN� LNL� DQD�
PHULG\HQL� GLNNDWH� DOÕU�� /HQVWDU� /6�����*ø/� LPSODQWDV\RQX�
LoLQ�X\JXQ�J�o�YH�*ø/�WLSLQLQ�EHOLUOHQPHVLQH�\DUGÕPFÕ�ROPDN�
�]HUH�RN�OHU� |Oo�POHU� HOGH� HWPHN�YH�KHVDSODPDODU� \DSPDN�
LoLQ�NXOODQÕODQ�WHPDVVÕ]�ELU�RSWLN�EL\RPHWUL�FLKD]ÕGÕU��/HQVWDU�
/6�����DNVL\HO�X]XQOX÷X��$8��|OoPHN�LoLQ�RSWLN�SUHQVLSOHUL�
�OD]HU� LQWHUIHURPHWUL�� NXOODQÕU� YH� NRUQHD� DSHNVLQGHQ� UHWLQD�
SLJPHQW� HSLWHOLQH� �53(�� RODQ� PHVDIH\L� |OoHU�� $8¶\D� HN�
RODUDN�� VDQWUDO� NRUQHD� NDOÕQOÕ÷Õ� �6..��� |Q� NDPDUD� GHULQOL÷L�
�g.'���OHQV�NDOÕQOÕ÷Õ��/.���.���.���G�]�PHULG\HQLQ�HNVHQL�
YH�OLPEXVWDQ�OLPEXVD�RODQ�PHVDIH\L�|OoHU��/HQVWDU��NHUDWRPH-
WUL�GH÷HUOHULQL�LNL�KDOND�KDOLQGH�G�]HQOHQPLú�LoWH������PP�YH�
GÕúWD������PP�oDSÕQGD����UHIOHNWLI�ÕúÕN�VSRWX�NXOODQDUDN�|OoHU��
7RSFRQ� .5� ����3� RWRNHUDWRUHIUDNWRPHWUH�� JHOLúPLú� WHVW�
KDVVDVL\HWL� LoLQ� G|QHU� SUL]PD� |Oo�P� VLVWHPL� YH� ��� 3ODFLGR�
KDONDVÕ� NXOODQDUDN� UHIUDNVL\RQ� YH� NHUDWRPHWUL\L� D\QÕ� DQGD�
|OoHQ�oRN�LúOHYOL�ELU�FLKD]GÕU��.RUQHDQÕQ�PHUNH]L�����PP
OLN�

NÕVPÕQÕQ� H÷ULOL÷LQL� GH÷HUOHQGLULU� YH� |Q� NRUQHDQÕQ� H÷ULOLN�
\DUÕoDSÕ�LOH�IDUNOÕ�ÕúÕQODUGDNL�GH÷LúLNOLNOHUL�EHOLUOHU�
dDOÕúPDPÕ]GD� OLPEXVWDQ�OLPEXVD� NRUQHD� oDSÕ� |Oo�POHUL�
IDUNOÕ� RODQ� J|]OHUL� LoHUHQ� LNL� JUXSWD�3HQWDFDP�6FKHLPSIOXJ�
sistemi, Lenstar LS900 biyometri ve Topcon otokeratorefrak-
WRPHWUH� FLKD]ODUÕQÕQ� NHUDWRPHWULN� GH÷HUOHULQ� |Oo�P�QGHNL�
X\XPX�GH÷HUOHQGLUHUHN��NRUQHD�oDSÕ�GH÷LúNHQLQLQ�FLKD]ODUÕQ�
X\XPXQD�HWNLVLQL�WHVW�HWPH\L�DPDoODGÕN�
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dDOÕúPDGD�J|]�NOLQL÷LPL]GH�2FDN������$÷XVWRV������DUDVÕQ-
GD� UHIUDNWLI� FHUUDKL� LúOHPL�\DSÕOPÕú��3HQWDFDP�6FKHLPSIOXJ�
VLVWHPL� � �2FXOXV�:HW]ODU�� *HUPDQ\��� /HQVWDU� /6���� RSWLN�
EL\RPHWUL��+DDJ�6WUHLW�$*��.RHQL]��6ZLW]HUODQG��YH�7RSFRQ�
KR-8100P otokeratorefraktometre ile keratometri ölçüm 
ND\ÕWODUÕ� PHYFXW� RODQ� ��� KDVWDQÕQ� ���� J|]�QH� DLW� YHULOHU�
UHWURVSHNWLI� RODUDN� GH÷HUOHQGLULOGL�� dDOÕúPDGDNL� J|]OHU��
/HQVWDU�/6����EL\RPHWUL�FLKD]Õ\OD�|Oo�OHQ�OLPEXVWDQ�OLPEX-
VD�NRUQHD�oDSÕ�|Oo�P�QH�J|UH�!���PP�RODQODU�JUXS���YH�����
PP� RODQODU� JUXS� �� ROPDN� �]HUH� LNL� JUXED� D\UÕOGÕ�� 6RQ� DOWÕ�
KDIWD�LoLQGH�\XPXúDN�\D�GD�VHUW�NRQWDNW�OHQV�NXOODQÕP�|\N�V��
RODQ�� NHUDWRNRQXV� WDQÕVÕ� RODQ�� NRUQHD\D� P�GDKDOH� HGLOHUHN�
uygulanan herhangi bir cerrahi operasyon geçirme öyküsü 
RODQ��NRUQHDGDQ�|Oo�P�DOPD\Õ�HQJHOOH\HFHN�ER\XWWD�RSDVLWHVL�
RODQ��NRUQHDO�SDWRORMLVL�RODQ�YH����\Dú�DOWÕ�KDVWDODU�oDOÕúPD�
GÕúÕ� EÕUDNÕOGÕ��*UXSODUGDNL�KDVWDODUÕQ�\DúODUÕ�� FLQVL\HWOHUL� LOH�
JUXSODUGDNL� J|]OHULQ� WDUDI� IDUNOÕOÕNODUÕ� YH� UHIUDNWLI� NXVXU�
VIHULN�HúGH÷HUOHUL��6(��NDUúÕODúWÕUÕOGÕ��.���G�]�PHULG\HQ���.��
�GLN�PHULG\HQ��YH�.P��RUWDODPD�NHUDWRPHWUL��GH÷HUOHUL� LoLQ�
KHU� �o� FLKD]ÕQ� GD� ELUELUOHUL� LOH� RODQ� X\XPX� GH÷HUOHQGLULOGL��
&LKD]ODU� LOH� |Oo�OHQ� NRUQHDO� DVWLJPDWL]PD� �$67��� 6..��
g.'��DN|]�GHULQOL÷L��$'���$8�YH�/.�GH÷HUOHUL�LoLQ�JUXSODU�
NDUúÕODúWÕUÕOGÕ��%X�oDOÕúPD��%H\NR]�hQLYHUVLWHVL�$UDúWÕUPD�YH�
3URMH� *HOLúWLUPH� (WLN� .RPLV\RQXQGDQ� (WLN� .XUXO� RQD\Õ�
DOÕQDUDN�������������WDULKOL���������VD\ÕOÕ�NDUDU��YH�+HOVLQNL�
'HNODUDV\RQX¶QD�X\XODUDN�\DSÕOPÕúWÕU�

ʈ[\I\Q[\QS[MT�ʈVKMTMUMTMZ
dDOÕúPDGD�HOGH�HGLOHQ�EXOJXODU�GH÷HUOHQGLULOLUNHQ��LVWDWLVWLN-
VHO�DQDOL]OHU�LoLQ�,%0�6366�6WDWLVWLFV�����,%0�6366��7�UNL-
\H�� SURJUDPÕ� NXOODQÕOGÕ�� dDOÕúPD� YHULOHUL� GH÷HUOHQGLULOLUNHQ�
SDUDPHWUHOHULQ� QRUPDO� GD÷ÕOÕPD� X\JXQOX÷X� 6KDSLUR� :LONV�
WHVWL� LOH� GH÷HUOHQGLULOPLúWLU�� dDOÕúPD� YHULOHUL� GH÷HUOHQGLULO-
LUNHQ� WDQÕPOD\ÕFÕ� LVWDWLVWLNVHO�PHWRWODUÕQ� �RUWDODPD�� VWDQGDUW�
VDSPD�� IUHNDQV�� \DQÕ� VÕUD� QLFHOLNVHO� YHULOHULQ� NDUúÕODúWÕUÕO-
PDVÕQGD� QRUPDO� GD÷ÕOÕP� J|VWHUHQ� SDUDPHWUHOHULQ� LNL� JUXS�
DUDVÕ�NDUúÕODúWÕUPDODUÕQGD�6WXGHQW�W�WHVW�NXOODQÕOGÕ��1LWHOLNVHO�
YHULOHULQ� NDUúÕODúWÕUÕOPDVÕQGD� LVH� .L� .DUH� WHVWL� NXOODQÕOGÕ��
&LKD]ODUÕQ� X\XP� G�]H\OHULQLQ� EHOLUOHQPHVLQGH� VÕQÕI� LoL�
NRUHODV\RQ�NDWVD\ÕVÕ� �LQWHUFODVV� FRUUHODWLRQ�FRHIILFLHQW�,&&��
KHVDSODQGÕ��&LKD]ODUÕQ�NHUDWRPHWULN�|Oo�POHULQLQ�X\XPXQXQ�
OLPLWOHULQL� EHOLUOHPHN� LoLQ� ���� /R$� �OLPLWV� RI� DJUHHPHQW��
EDNÕOGÕ��$QODPOÕOÕN�S������G�]H\LQGH�GH÷HUOHQGLULOGL�

BULGULAR
dDOÕúPD� ��¶L� �������� NDGÕQ� YH� ��¶VL� �������� HUNHN� ROPDN�
�]HUH�WRSODP����KDVWDQÕQ�����J|]��LOH�\DSÕOPÕúWÕU��+DVWDODUÕQ�

\Dú� RUWDODPDVÕ� ����������¶W�U� ��������� dDOÕúPDGDNL� J|]OHU�
NRUQHD�oDSÕQD�J|UH�LNL�JUXED�D\UÕODUDN�LQFHOHQPLú�ROXS��JUXS�
�¶GH� NRUQHD� oDSÕ� ���PP¶QLQ� DOWÕQGD� ��� J|]� ��������� JUXS�
�¶GH�LVH����PP¶QLQ��]HULQGH����J|]���������EXOXQPDNWDGÕU��
*UXS� �¶GHNL� ��� J|]�Q� oDS� RUWDODPDVÕ� ������ ��������������
PP�ROXS��JUXS��¶GHNL����J|]�Q�NRUQHD�oDSÕ�RUWDODPDVÕ� LVH�
������PP¶GLU����������������
*UXSODUGDNL� KDVWDODUÕQ� JHQHO� |]HOOLNOHUL� LOH� J|]OHULQ� 6(� YH�
WDUDI�IDUNOÕOÕNODUÕ�NDUúÕODúWÕUPDVÕ�7DEOR�,¶GH�J|VWHULOPLúWLU�

Tablo I. *UXSODUGDNL�KDVWDODUÕQ�JHQHO�|]HOOLNOHULQ�YH�J|]OHULQ�VIHULN�HúGH÷HU������
���������������YH�WDUDI�IDUNOÕOÕNODUÕQÕQ�GH÷HUOHQGLULOPHVL

øNL� JUXS� GH÷LúLN� |Oo�P� SDUDPHWUHOHUL� DoÕVÕQGDQ�
NDUúÕODúWÕUÕOGÕ÷ÕQGD��KHU��o�FLKD]�LOH�GH�|Oo�OHQ�.���.��YH�.P�
GH÷HUOHUL� RUWDODPDODUÕ� JUXS� �¶GH� GL÷HU� JUXSWDQ� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�ELoLPGH�\�NVHN�EXOXQGX��S��������3HQWDFDP�
YH�/HQVWDU� LOH� |Oo�OHQ�g.'�� KHU� LNL� FLKD]OD� RODQ� |Oo�PGH��
JUXS��¶GH�GL÷HU�JUXED�J|UH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELoLP-
GH�G�ú�N�EXOXQGX��S��������$\UÕFD�/HQVWDU�LOH�|Oo�OHQ�$8�YH�
$'�GH÷HUL�GH�JUXS��¶GH��GL÷HU�JUXED�J|UH�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�ELoLPGH�G�ú�N�EXOXQGX��S��������$67��6..�YH�/.�
GH÷HUOHUL� DoÕVÕQGDQ� JUXSODU� DUDVÕQGD� DQODPOÕ� IDUN� WHVSLW�
HGLOPHGL� �S!������� gOo�P� SDUDPHWUHOHUL� IDUNOÕOÕNODUÕQÕQ�
JUXSODU�DUDVÕQGD�NDUúÕODúWÕUÕOPDVÕ�7DEOR�,,¶GH�J|VWHULOPLúWLU�

Tablo II. &LKD]ODUOD�|Oo�OHQ�IDUNOÕ�|Oo�P�SDUDPHWUHOHULQLQ�
����������������JUXSODU�DUDVÕ�NDUúÕODúWÕUPDVÕ

*UXSODUGD� FLKD]� X\XPODUÕQÕQ� LNLOL� NDUúÕODúWÕUÕOPDVÕ� LoLQ�
EDNÕODQ�RUWDODPD��VWDQGDUW�VDSPD��RUWDODPD�IDUN������/R$�YH�
,&&�7DEOR�,,,��,9�YH�9¶WH�J|VWHULOPLúWLU��
3HQWDFDP� YH� /HQVWDU� FLKD]ODUÕQÕQ� NDUúÕODúWÕUPDVÕQGD� JUXS�
�¶GH��.��YH�.��GH÷HUOHUL�LoLQ�����/R$¶\D�J|UH�DOW�OLPLW�YH�
�VW�OLPLWOHU�DUDVÕQGDNL�IDUN���'¶QLQ��]HULQGH\NHQ��.P�GH÷HUL�
LoLQ� �� '¶QLQ� DOWÕQGDGÕU�� *UXS� �¶GH� LVH� .�� LoLQ� �� '¶QLQ�
�]HULQGH\NHQ��.��YH�.P�LoLQ���'¶QLQ�DOWÕQGDGÕU��7DEOR�,,,��

Tablo III. .HUDWRPHWULN�GH÷HUOHU�LoLQ�NRUQHD�oDSÕQD�J|UH�
����������������3HQWDFDP�/HQVWDU�FLKD]ODUÕQÕQ�X\XPX

3HQWDFDP� YH� 7RSFRQ� FLKD]ODUÕQÕQ� NDUúÕODúWÕUPDVÕQGD�� JUXS�
�¶GH�����/R$¶\D�J|UH�DOW�YH��VW�OLPLWOHU�DUDVÕQGDNL�IDUN�W�P�
NHUDWRPHWULN�GH÷HUOHU�LoLQ���'¶QLQ��]HULQGHGLU��*UXS��¶GH�LVH��
.��LoLQ���'¶QLQ��]HULQGH��.��YH�.P�LoLQ���'¶QLQ�DOWÕQGDGÕU�
�7DEOR�,9��

Tablo IV. .HUDWRPHWULN�GH÷HUOHU�LoLQ�NRUQHD�oDSÕQD�J|UH�
����������������3HQWDFDP�7RSFRQ�FLKD]ODUÕQÕQ�X\XPX

/HQVWDU�YH�7RSFRQ�FLKD]ODUÕ�NDUúÕODúWÕUÕOGÕ÷Õ�]DPDQ�JUXS��¶GH��
.��LoLQ�����/R$¶\D�J|UH�DOW�YH��VW�OLPLWOHU�DUDVÕQGDNL�IDUN���
'¶QLQ��]HULQGH\NHQ��.��YH�.P�LoLQ���'¶QLQ�DOWÕQGDGÕU��*UXS�
�¶GH�LVH�EHQ]HU�úHNLOGH�����/R$¶\D�J|UH�DOW�YH��VW�OLPLWOHU�
DUDVÕQGDNL�IDUN�.��LoLQ���'¶QLQ��]HULQGH\NHQ��.��YH�.P�LoLQ�
��'¶QLQ�DOWÕQGDGÕU��7DEOR�9��

Tablo V. .HUDWRPHWULN�GH÷HUOHU�LoLQ�NRUQHD�oDSÕQD�J|UH�
���������������/HQVWDU�7RSFRQ�FLKD]ODUÕQÕQ�X\XPX

<):<1̪5)
2IWDOPRORML� SUDWL÷LQGH� NHUDWRPHWUL� GH÷HUOHULQLQ� GR÷UX�
|Oo�OPHVL� ELUELULQGHQ� IDUNOÕ� KDVWDOÕNODUÕQ� WDQÕ�� WHGDYL� YH�
WDNLELQGH� ROGXNoD� |QHPOLGLU��+DVVDV� NHUDWRPHWULN� |Oo�POHU�
VD\HVLQGH�J|]H�X\JXQ�H÷ULOL÷H�VDKLS�X\JXQ�NRQWDNW�OHQVOHULQ�
UHoHWHOHQPHVL�� GR÷UX� |Oo�OPHGL÷L� WDNGLUGH� FLGGL� UHIUDNWLI�
KDWDODUD� VHEHS� RODELOHQ� X\JXQ� *ø/¶LQ� EHOLUOHQPHVL� YH�
NHUDWRNRQXV� WDQÕVÕQÕQ� NRQXS� WHGDYL� VRQUDVÕ� WDNLELQLQ� GR÷UX�
úHNLOGH�\DSÕOPDVÕ�P�PN�Q�ROPDNWDGÕU��.HUDWRPHWULN�|Oo�P-
OHU�LoLQ�SHN�oRN�IDUNOÕ�FLKD]�NXOODQÕOPDNWDGÕU�YH�EX�FLKD]ODUÕQ�
KDVVDV� |Oo�POHU� DOPDVÕ� NDGDU� ELUELULQLQ� \HULQH� NXOODQÕODELO-
LUOL÷L� GH� |QHPOLGLU�� dDOÕúPDPÕ]GD� 3HQWDFDP� 6FKHLPSIOXJ�
sistemi, Lenstar LS 900 optik biyometri ve Topcon KR 
�����3�RWRUHIUDNWRPHWUH�FLKD]ODUÕQÕQ�NHUDWRPHWULN�|Oo�POHUL-
QLQ� ELUELUL\OH� X\XPXQX� YH� FLKD]ODU� DUDVÕQGDNL� X\XPXQ�
KRUL]RQWDO�NRUQHD�oDSÕQGDQ�HWNLOHQLS�HWNLOHQPHGL÷LQL�GH÷HU-
OHQGLUPH\L�DPDoODGÕN�
dDOÕúPDPÕ]GD��OLPEXVWDQ�OLPEXVD�NRUQHD�oDSÕQÕQ�����PP�YH�
!���PP�ROPDVÕQD�J|UH�D\UÕODQ�JUXSODU�DUDVÕQGD�\Dú��WDUDI�YH�
6(� DoÕVÕQGDQ� DQODPOÕ� IDUN� EXOXQPD]NHQ� �S!������� NHUDWR-
PHWULN�GH÷HUOHU�RODQ�.���.��YH�.P�GH÷HUOHULQGH�DQODPOÕ�IDUN�
EXOXQGX��S��������.���.��YH�.P�RUWDODPDODUÕ�KHU��o�FLKD]OD�
GD�NRUQHD�oDSÕ�����PP�RODQ�JUXSWD��GL÷HU�JUXED�J|UH�LVWDWLV-
WLNVHO�RODUDN�DQODPOÕ�ELoLPGH�GDKD�\�NVHN�EXOXQGX��.RUQHDO�
oDS�DUWWÕNoD�NRUQHDO�NÕUPD�J�F�Q�Q�D]DOGÕ÷Õ�J|U�OG���<DSÕODQ�
oDOÕúPDODUGD� OLPEXVWDQ�OLPEXVD� NRUQHDO� oDS� LOH� NRUQHDO�
NÕUPD�J�F��YH�$8�|Oo�POHUL�DUDVÕQGD�NRUHODV\RQ�WDQÕPODQ-
PÕúWÕU� ������� +RIIPDQQ� YH� DUN�� ���� NRUQHDO� oDS� LOH� NRUQHDO�
NXUYDW�U� DUDVÕQGD� DQODPOÕ� QHJDWLI� NRUHODV\RQ� �U ���������
,ULEDUUHQ� YH� DUN�� ���� NRUQHDO� oDS� LOH� NRUQHDO� NÕUPD� J�F��
DUDVÕQGD� QHJDWLI� NRUHODV\RQ� �U �������� ELOGLUPLúOHUGLU��
%HQ]HU�úHNLOGH��<D\FÕR÷OX�YH�DUN������GD�\DSWÕNODUÕ�oDOÕúPDGD�
NHUDWRPHWUL�GH÷HUOHUL�LOH�NRUQHD�oDSÕ�DUDVÕQGD�QHJDWLI�NRUHODV-
\RQ� ROGX÷XQX� ELOGLUPLúWLU�� 7RX]HDX� YH� DUN�� ���� LVH�
limbustan-limbusa korneal çap ile anterior korneal radius 
DUDVÕQGD� SR]LWLI� NRUHODV\RQ� �U ����� ROGX÷XQX� ELOGLUPLúWLU��
$NVLQH�oDOÕúPDODU�ROVD�GD�ELUoRN�\D]DU�EL]LP�oDOÕúPDPÕ]GD�
ROGX÷X�JLEL� OLPEXVWDQ�OLPEXVD�NRUQHDO� oDS� DUWWÕNoD�NRUQHDO�
NÕUPD�J�F�Q�Q�D]DOGÕ÷ÕQÕ�ELOGLUPLúWLU�
dDOÕúPDPÕ]GD��JUXSODU�DUDVÕQGD�NHUDWRPHWULN�GH÷HUOHU�GÕúÕQ-
GD�g.'�YH�$'�JLEL�|Q�VHJPHQW�SDUDPHWUHOHUL�YH�$8�DoÕVÕQ-
GDQ� GD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN� PHYFXWWX� �S��������
.RUQHDO� oDS� ���� PP� RODQ� JUXSWD�$8��$'� YH� g.'� GL÷HU�

JUXSWDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELoLPGH�G�ú�N�EXOXQGX�YH�
NRUQHDO� oDS� DUWWÕNoD�� EXQD� X\XPOX� úHNLOGH� J|]�Q� GL÷HU�
E�\�NO�N� |Oo�POHULQLQ� GH� DUWWÕ÷Õ� J|VWHULOGL�� /LWHUDW�UGHNL�
oDOÕúPDODUGD� X]XQ� J|]OHUGH� NRUQHDO� NÕUPD� J�F�� YH� OHQV�
J�F�Q�Q� GDKD� D]� ROGX÷X� YH� NÕVD� J|]OHUGH� EXQXQ� WDP� WHUVL�
ROGX÷X� YH� EX� VD\HGH� HPHWURSL]DV\RQXQ� VD÷ODQGÕ÷Õ�� J|]�Q�
GR÷XPGDQ�LWLEDUHQ�E�\�UNHQ�ED]Õ�EL\RPHWULN�SDUDPHWUHOHULQL�
GH÷LúWLUHUHN� HPHWURSL]DV\RQD� NDWNÕ� VD÷ODGÕ÷Õ� ELOGLULOPLúWLU�
�������%L]LP�oDOÕúPDPÕ]GD�GD�JHUHN�NHUDWRPHWULN�GH÷HUOHU�LOH�
LOJLOL� EXOJXODU� JHUHNVH� E�\�NO�N� |Oo�POHUL� EX� KLSRWH]OH�
X\XPOX� EXOXQPXúWXU�� dDOÕúPDPÕ]GD�� EX� KLSRWH]GHQ� IDUNOÕ�
RODUDN� OHQV� NÕUPD� J�F�Q�� HWNLOH\HELOHFHN� /.� DoÕVÕQGDQ�
JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN� EXOXQ-
PDPÕúWÕU��S!������

,&&��LNL�GH÷LúNHQ�DUDVÕQGDNL�X\XPXQ�VDSWDQPDVÕQGD�LVWDWLV-
WLNVHO� ELU� \|QWHP� RODUDN� NXOODQÕODELOLU�� DQFDN� ���� /R$��
FLKD]ODU�DUDVÕQGDNL�X\XPX�GH÷HUOHQGLUPHN� LoLQ�GDKD� L\L�ELU�
J|VWHUJHGLU� ������ )DUNOÕ� FLKD]ODUOD� \DSÕODQ� NHUDWRPHWULN�
|Oo�POHUL�NDUúÕODúWÕUPDN�LoLQ�GDU�ELU�/R$�����'
GHQ�N�o�N���L\L�
ELU�FLKD]�X\XPX�RODUDN�NDEXO�HGLOLU�����'
GHQ�D]VD�P�NHP-
PHO� ELU� X\XP� ROGX÷X� V|\OHQHELOLU�� $UDOÕN� �� '
GHQ� GDKD�
JHQLúVH�� FLKD]ODU� ELUELULQLQ� \HULQH� NXOODQÕODPD]� ������%L]LP�
oDOÕúPDPÕ]GD�KHU�LNL�JUXSWD�GD�\DSÕODQ�LNLOL�FLKD]�NDUúÕODúWÕU-
PDODUÕQGD�����/R$¶\D�J|UH�DOW�YH��VW�OLPLWOHU�DUDVÕQGDNL�IDUN�
.��GH÷HUOHUL�LoLQ���'¶QLQ��]HULQGH�EXOXQPXúWXU��.P�LoLQ�EX�
IDUN� NRUQHD� oDSÕ� ���� PP� RODQ� JUXSWDNL� 3HQWDFDP�7RSFRQ�
NDUúÕODúWÕUPDVÕ�KDULo�E�W�Q�NDUúÕODúWÕUPDODUGD���'¶QLQ�DOWÕQGD�
EXOXQPXúWXU�� .RUQHD� oDSÕ� ���� PP� RODQ� JUXSWD� 3HQWD-
FDP�7RSFRQ�NDUúÕODúWÕUPDVÕ�LoLQ�E�W�Q�NHUDWRPHWULN�GH÷HUOHU�
LoLQ� ����/R$¶\D� J|UH� DOW� YH� �VW� OLPLWOHU� DUDVÕQGDNL� IDUN� ��
'¶QLQ��]HULQGHGLU�YH�EX�JUXSWD�EX�LNL�FLKD]�DUDVÕQGD�HQ�G�ú�N�
NOLQLN� X\XP� ROGX÷X� V|\OHQHELOLU�� *HQHO� RODUDN� GD� FLKD]ODU�
DUDVÕQGDNL�X\XPVX]OXN�NRUQHD�oDSÕ�����PP�RODQ�JUXSWD�GDKD�
ID]ODGÕU�� &LKD]ODUÕQ� ELUELUL\OH� NDUúÕODúWÕUÕOPDVÕQGD� EXOXQDQ�
JHQLú�/R$�DUDOÕNODUÕ�QHGHQL\OH��FLKD]ODUÕQ�.��|Oo�POHUL�LoLQ�
ELUELUL� \HULQH� NXOODQÕODELOLUOL÷L� NRUQHD� oDSÕQGDQ� ED÷ÕPVÕ]�
RODUDN�NOLQLN�RODUDN�X\JXQ�EXOXQPDPÕúWÕU��.��YH�.P�LoLQ�LVH�
NRUQHD� oDSÕ� !��� PP� RODQ� JUXSWD� E�W�Q� FLKD]ODUÕQ� LNLOL�
NDUúÕODúWÕUPDVÕQGD�����/R$¶\D�J|UH�DOW�YH��VW�OLPLWOHU�DUDVÕQ-
GDNL�IDUN���'¶QLQ�DOWÕQGDGÕU�YH�EX�SDUDPHWUHOHU�LoLQ�FLKD]ODU�
EX�JUXSWD�ELUELUL�\HULQH�NXOODQÕODELOLU��.RUQHD�oDSÕ�����PP�
RODQ� JUXSWD� LVH� ���/R$¶\D� J|UH� IDUN� .�� LoLQ� VDGHFH�
/HQVWDU�7RSFRQ�NDUúÕODúWÕUPDVÕQGD��.P�LoLQ�LVH�VDGHFH�3HQWD-
FDP�/HQVWDU� YH� /HQVWDU�7RSFRQ� NDUúÕODúWÕUPDVÕQGD� ��'¶QLQ�
DOWÕQGDGÕU�
%LUoRN� oDOÕúPDGD�� /HQVWDU
ÕQ� VD÷OÕNOÕ� J|]OHUGH� VDSWDGÕ÷Õ�
NHUDWRPHWULN�GH÷HUOHU��,2/0DVWHU��&DUO=HLVV�0HGLWHF��-HQD��
$OPDQ\D���6LULXV�6FKHLPSIOXJ�3ODFLGR�WRSRJUDIÕ�YH�7RPH\-
5&������ RWRPDWLN� NHUDWRPHWUH� JLEL� GL÷HU� FLKD]ODUOD�
NDUúÕODúWÕUÕOGÕ� ��������� %XFNKXUVW� YH� DUN�� ����� /HQVWDU� LOH�
|Oo�OHQ� NRUQHDO� NXUYDW�U� |Oo�POHULQL� ,2/0DVWHU� LOH� EHQ]HU�
ELOGLUPLúWLU�� +RIIHU� YH� DUN�� ����� /HQVWDU� YH� ,2/0DVWHU� LOH�
NDWDUDNWOÕ�YH�VD\GDP�OHQVOL�J|]OHUGHQ�HOGH�HWWLNOHUL�|Oo�POHUL�
NDUúÕODúWÕUPÕú�YH�/HQVWDU�LOH�|Oo�OHQ�NHUDWRPHWUL�GH÷HUOHULQLQ�
GDKD� G�]� |Oo�OG�÷�Q�� ELOGLUVHOHU� GH� FLKD]ODU� DUDVÕQGD�
X\XPXQ� L\L� ROGX÷XQX� ELOGLUPLúWLU�� &KHQ� YH� DUN�� �����
6FKHLPSIOXJ�VLVWHP�LOH�/HQVWDU¶Õ�NDUúÕODúWÕUPÕú�YH�.P�GH÷HU-

OHUL� LoLQ� FLKD]ODUÕQ� NOLQLN� RODUDN� ELUELUL� \HULQH� NXOODQÕODEL-
OHFH÷LQL�ELOGLUPLúWLU��+XDQJ�YH�DUN��������/HQVWDU�NXOODQÕODUDN�
HOGH� HGLOHQ� .��� .�� YH� .P� GH÷HUOHULQLQ� 6FKHLPSIOXJ�
VLVWHPLQGHQ�GDKD�GLN�ROGX÷XQX�ELOGLULUNHQ�8FDNKDQ�YH�DUN��
�����GD��VD÷OÕNOÕ�J|]OHUGH�/HQVWDU
ÕQ�NHUDWRPHWULN�|Oo�POHUL-
QLQ�3HQWDFDP
GDQ�DQODPOÕ�GHUHFHGH�GDKD�GLN�ROGX÷XQX�EHOLUWWL�
�S����������%L]LP�oDOÕúPDPÕ]GD�3HQWDFDP�/HQVWDU�DUDVÕQGD�
E|\OH�ELU�IDUN�WHVSLW�HGLOPHVH�GH�/HQVWDU�7RSFRQ�NDUúÕODúWÕU-
PDVÕQGD� /HQVWDU¶ÕQ� |]HOOLNOH�.�� GH÷HULQL� GDKD� GLN� |OoW�÷��
J|]OHPOHQPLúWLU�� %HQ]HU� GXUXP� 3HQWDFDP�7RSFRQ�
NDUúÕODúWÕUPDVÕQGD�GD�PHYFXW�ROXS��3HQWDFDP¶ÕQ�|]HOOLNOH�.��
GH÷HULQL�7RSFRQ¶GDQ�GDKD�GLN�|OoW�÷��J|U�OP�úW�U�
dDOÕúPDGD� JUXSODUGD� \HU� DODQ� J|]OHULQ� RUWDODPD� NRUQHD�
oDSODUÕ�DUDVÕQGD�oRN�ID]OD�IDUN�ROPDPDVÕ�oDOÕúPDQÕQ�SRWDQVL-
\HO�ELU�NÕVÕWOÕOÕ÷ÕGÕU��*HOHFHNWH��SURVSHNWLI�RODUDN�WDVDUODQPÕú��
GDKD� ID]OD� VD\ÕGD� PLNURNRUQHD� YH� PDNURNRUQHDOÕ� J|]OHUL�
LoHUHQ�oDOÕúPDODU�SODQODQDUDN�GDKD�NHVLQ�VRQXoODUD
XODúÕODELOLU�

SONUÇ
dDOÕúPDPÕ]GD� NRUQHDO� oDS� DUWWÕNoD� NRUQHDO� NÕUPD� J�F�Q�Q�
D]DOGÕ÷Õ� YH� $8�� $'�� g.'� JLEL� GH÷HUOHULQ� GH�
HPHWURSL]DV\RQX� VD÷OD\DFDN� úHNLOGH� NRUQHDO� oDS� LOH� GR÷UX�
RUDQWÕOÕ��NHUDWRPHWUL\OH�WHUV�RUDQWÕOÕ�RODUDN�GH÷LúLP�J|VWHUGL÷L�
VDSWDQGÕ��3HQWDFDP�6FKHLPSIOXJ�VLVWHPL��7RSFRQ�.5�����3�
RWRNHUDWRUHIUDNWRPHWUH�YH�/HQVWDU�/6����EL\RPHWUL�FLKD]ODUÕ�
NHUDWRPHWUL� |Oo�POHUL� DoÕVÕQGDQ� KHU� QH� NDGDU� LVWDWLVWLNVHO�
olarak birbiriyle uyumlu gibi görünse de her iki grupta da 
JHQLú� ����/R$� DUDOÕNODUÕ� QHGHQL\OH�.�� |Oo�P�� LoLQ� NOLQLN�
RODUDN� ELUELUL� \HULQH� NXOODQÕP� DoÕVÕQGDQ� X\XPOX� EXOXQ-
PDPÕúWÕU��.��YH�.P�|Oo�POHUL�LoLQ�LVH�NRUQHD�oDSÕ�!���PP�
RODQ�JUXSWD�FLKD]ODU�X\XPOXGXU�YH�ELUELUL�\HULQH�NXOODQÕODELO-
LU��.RUQHD�oDSÕ�����PP�RODQ�JUXSWD�FLKD]ODU�DUDVÕ�X\XP�GDKD�
D]GÕU� YH� ELUELUL� \HULQH� NXOODQÕP� NRQXVXQGD� GLNNDWOL� ROPDN�
JHUHNOLGLU��

(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
%H\NR]� hQLYHUVLWHVL� $UDúWÕUPD� YH� 3URMH� *HOLúWLUPH� (WLN�
.RPLV\RQX� WDUDIÕQGDQ� RQD\ODQPÕúWÕU� �RQD\� QXPDUDVÕ��
��������

<D]DU�.DWNÕODUÕ��
)LNLU�±�+�8���7DVDUÕP���+�8���'HQHWOHPH���0�*�$���$�<�.���
.D\QDNODU� �� +�8���� 0DO]HPHOHU� ±� +�8��� 9HUL� 7RSODQPDVÕ�
YH�YH\D� øúOHPHVL�±�+�8���0�*�$�� �$QDOL]�YH�YH\D�<RUXP�±�
0�*�$��� /LWHUDW�U�7DUDPDVÕ� ��$�<�.���<D]Õ\Õ�<D]DQ� ��+�8���
0�*�$���(OHúWLUHO�øQFHOHPH���$�<�.�

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVDO�'HVWHN�
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ABSTRACT
Objective: 
7R� GHWHUPLQH� WKH� HIIHFW� RI� ZKLWH�WR�ZKLWH� �:7:�� FRUQHDO�
diameter on the agreement in keratometric readings obtained 
using Pentacam Scheimpflug system, Topcon KR-8100P 
DXWR�NHUDWRUHIUDFWRPHWHU��DQG�/HQVWDU�/6����ELRPHWHU�

Material and Methods: 
$�WRWDO�RI�����H\HV�RI����SDWLHQWV�ZHUH�H[DPLQHG�LQ�WKLV�VWXG\��
7KH�H\HV�LQ�WKH�VWXG\�ZHUH�GLYLGHG�LQWR�WZR�JURXSV�����H\HV�
��������ZLWK�FRUQHDO�GLDPHWHU�����PP�LQ�JURXS����DQG����
H\HV���������ZLWK�FRUQHDO�GLDPHWHU�!���PP�LQ�JURXS����7KH�
GDWD� RI� NHUDWRPHWULF� UHDGLQJV�� .�� �IODW� NHUDWRPHWU\��� .��
�VWHHS�NHUDWRPHWU\���DQG�.P��PHDQ�NHUDWRPHWU\��PHDVXUHG�
using the Pentacam, Topcon, and Lenstar devices was 
REWDLQHG� UHWURVSHFWLYHO\�� ,Q� DGGLWLRQ�� JURXSV� ZHUH� DOVR�
FRPSDUHG�LQ�WHUPV�RI�RWKHU�RFXODU�ELRPHWULF�GDWD��)RU�GHWHU-
mining the agreement of the devices for keratometric 
UHDGLQJV�� LQWHUFODVV� FRUUHODWLRQ� FRHIILFLHQW� �,&&�� DQG� ����
/R$� �OLPLWV� RI� DJUHHPHQW�� ZHUH� FDOFXODWHG� LQ� ERWK� RI� WKH�
JURXSV��$FFRUGLQJ� WR� ���� /R$�� LI� WKH� GLIIHUHQFH� EHWZHHQ�
ORZHU�DQG�XSSHU�OLPLWV�LV�EHORZ���'��WKH�GHYLFHV�ZHUH�FRQVLG-
HUHG�WR�EH�LQWHUFKDQJHDEOH�LQ�SDLUHG�FRPSDULVRQV�RI�GHYLFHV�

Results: 
7KH�PHDQ�DJH�RI� WKH�SDWLHQWV� LQ� WKH�VWXG\�ZDV�������������
DQG�WKHUH�ZDV�QR�VLJQLILFDQW�GLIIHUHQFH�IRU�DJH��VH[��VSKHULFDO�
HTXLYDOHQW��DQG�VLGH�EHWZHHQ�WKH�JURXSV��S!�������7KH�PHDQ�
.��� .��� DQG�.P� YDOXHV� RI� WKH� JURXS� �� ZHUH� VLJQLILFDQWO\�
KLJKHU�WKDQ�WKH�JURXS����S��������7KH�PHDQ�DQWHULRU�FKDPEHU�
GHSWK��DTXHRXV�GHSWK��DQG�D[LDO� OHQJWK�YDOXHV�ZHUH� VLJQLIL-
FDQWO\�ORZHU�LQ�WKH�JURXS����S��������,Q�SDLUHG�FRPSDULVRQV�
RI� WKH� GHYLFHV� LQ� ERWK� JURXSV�� WKH�.���.�� DQG�.P� YDOXHV�
measured by the devices were found to be compatible with 
HDFK�RWKHU�RYHU�����DFFRUGLQJ�WR�,&&��7KH�GHYLFHV�IRU�.��
YDOXHV�ZHUH�QRW�LQWHUFKDQJHDEOH�LQ�ERWK�JURXSV��,Q�JURXS����
DOO� GHYLFHV� IRU� .�� DQG� .P� ZHUH� XVHG� LQWHUFKDQJHDEO\�� ,Q�
*URXS����RQO\�/HQVWDU�7RSFRQ�IRU�.��DQG�3HQWDFDP�/HQVWDU�
DQG�/HQVWDU�7RSFRQ�IRU�.P�FDQ�EH�XVHG�LQWHUFKDQJHDEO\�

Conclusion: 
$OWKRXJK�WKUHH�GHYLFHV�DUH�VHHQ�VWDWLVWLFDOO\�FRPSDWLEOH�ZLWK�
each other in terms of keratometry measurements based on 

,&&� YDOXHV�� .�� PHDVXUHPHQWV� DFFRUGLQJ� WR� ���� /R$� DUH�
incompatible with each other regardless of the corneal diame-
WHU�DQG�DUH�QRW� LQWHUFKDQJHDEOH� LQ�FOLQLFDO�DSSOLFDWLRQV��)RU�
K1 and Km measurements, the agreement between devices is 
better and devices are interchangeable in the group with a 
FRUQHDO�GLDPHWHU!����PP�
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Pentacam Scheimpflug system, Keratometry, 
Lenstar biometer

/ʈ:ʈ̪
.HUDWRPHWUL� |Oo�POHUL�� NDWDUDNW� DPHOL\DWÕ� RODFDN�KDVWDODUGD�
J|]� LoL� OHQVL� �*ø/�� KHVDSODPDODUÕQGD� oRN� |QHPOLGLU�� 6RQ�
]DPDQODUGD�SUHPLXP�*ø/¶OHULQ�NXOODQÕPD�JLUPHVL\OH�DPHOL-
\DW� VRQUDVÕ� PLQLPXP� UHIUDNWLI� NXVXU� LOH� KDVWD\Õ� WHGDYL�
HGHELOPHN�DoÕVÕQGDQ�GR÷UX�NHUDWRPHWULN�|Oo�POHU�\DSPDQÕQ�
|QHPL�GDKD�GD�DUWPÕúWÕU��.HUDWRPHWUL�|Oo�POHUL�D\QÕ�]DPDQGD�
NHUDWRNRQXV�WDQÕVÕ�YH�WHGDYL�WDNLELQGH�GH�|QHPOLGLU��*HOLúHQ�
WHNQRORML� LOH� NHUDWRPHWUL� GH÷HUOHULQL� |OoPHN� \D� GD� |Oo�P�
KDWDODUÕQÕ� D]DOWPDN� LoLQ� IDUNOÕ� WHNQLNOHU� YH� \HQL� WHNQRORMLN�
DUDoODU�JHOLúWLULOPLúWLU������.HUDWRPHWUL�GH÷HUOHUL�VDSWDQÕUNHQ�
ELUELULQGHQ�IDUNOÕ�FLKD]ODUOD�|Oo�P�\DSPDN�|Oo�POHULQ�J�YH-
QLOLUOL÷LQL�DUWWÕUPDN�LoLQ�\DUGÕPFÕ�RODELOLU��$\UÕFD�JHOLúPHNWH�
RODQ��ONHOHUGH�RSWLN�EL\RPHWUL\H�XODúPD�SUREOHPL�QHGHQL\OH�
NDWDUDNW� DPHOL\DWÕQGDQ� |QFH� *ø/� KHVDSODQPDVÕQGD�
DSODQDV\RQ�YH�XOWUDVRQLN�EL\RPHWUL�NXOODQÕOPDVÕ�JHUHNHELOLU��
%HQ]HU�úHNLOGH�J|UPH�HNVHQL�ER\XQFD�RODQ�RUWDP�RSDVLWHVL��
G�ú�N� J|UPH� NHVNLQOL÷L� YH\D� ILNVDV\RQ� ND\EÕ� RODQ� ELU� J|]�
LoLQ�� RSWLN� EL\RPHWUL� LOH� |Oo�P� \DSPDN� P�PN�Q� GH÷LOVH��
$�WDUDPD�DSODQDV\RQ�LOH�*ø/�J�F��KHVDSODPDVÕ�YH�XOWUDVRQLN�
EL\RPHWUL�|Oo�POHUL�GLNNDWH�DOÕQÕU��%X�GXUXPGD�NHUDWRPHWULN�
|Oo�POHULQ�RWRNHUDWRUHIUDNWRPHWUH��WRSRJUDIL�YH\D�EDúND�ELU�
\|QWHPOH� HOGH� HGLOPHVL� JHUHNLU�� 3HQWDFDP� 6FKHLPSIOXJ�
VLVWHPL�� G|QHQ� ELU� 6FKHLPSIOXJ� NDPHUD� NXOODQDQ�� LQYD]LI�
ROPD\DQ� ELU� |Q� VHJPHQW� WRSRJUDILVLGLU�� .RUQHD\Õ�� |Q�
NDPDUD\Õ� YH� OHQVL� J|U�QW�OHPH� \HWHQH÷LQH� VDKLSWLU�� �����
\ÕOÕQGD�GLMLWDO�G|QHU�6FKHLPSIOXJ�VLVWHPL�NXOODQDQ�LON�NRUQHD�
YH� |Q� VHJPHQW� WRSRJUDIL� VLVWHPL� RODUDN� WDQÕWÕOGÕ�� %X� FLKD]��
NRUQHDQÕQ� H÷ULOL÷LQL� YH� GL\RSWULN� HúGH÷HULQL� |OoPHN� LoLQ�
PHUNH]L� ���� PP� NRUQHD� KDONDVÕQGD� ELUELULQH� GLN� LNL� DQD�
PHULG\HQL� GLNNDWH� DOÕU�� /HQVWDU� /6�����*ø/� LPSODQWDV\RQX�
LoLQ�X\JXQ�J�o�YH�*ø/�WLSLQLQ�EHOLUOHQPHVLQH�\DUGÕPFÕ�ROPDN�
�]HUH�RN�OHU� |Oo�POHU� HOGH� HWPHN�YH�KHVDSODPDODU� \DSPDN�
LoLQ�NXOODQÕODQ�WHPDVVÕ]�ELU�RSWLN�EL\RPHWUL�FLKD]ÕGÕU��/HQVWDU�
/6�����DNVL\HO�X]XQOX÷X��$8��|OoPHN�LoLQ�RSWLN�SUHQVLSOHUL�
�OD]HU� LQWHUIHURPHWUL�� NXOODQÕU� YH� NRUQHD� DSHNVLQGHQ� UHWLQD�
SLJPHQW� HSLWHOLQH� �53(�� RODQ� PHVDIH\L� |OoHU�� $8¶\D� HN�
RODUDN�� VDQWUDO� NRUQHD� NDOÕQOÕ÷Õ� �6..��� |Q� NDPDUD� GHULQOL÷L�
�g.'���OHQV�NDOÕQOÕ÷Õ��/.���.���.���G�]�PHULG\HQLQ�HNVHQL�
YH�OLPEXVWDQ�OLPEXVD�RODQ�PHVDIH\L�|OoHU��/HQVWDU��NHUDWRPH-
WUL�GH÷HUOHULQL�LNL�KDOND�KDOLQGH�G�]HQOHQPLú�LoWH������PP�YH�
GÕúWD������PP�oDSÕQGD����UHIOHNWLI�ÕúÕN�VSRWX�NXOODQDUDN�|OoHU��
7RSFRQ� .5� ����3� RWRNHUDWRUHIUDNWRPHWUH�� JHOLúPLú� WHVW�
KDVVDVL\HWL� LoLQ� G|QHU� SUL]PD� |Oo�P� VLVWHPL� YH� ��� 3ODFLGR�
KDONDVÕ� NXOODQDUDN� UHIUDNVL\RQ� YH� NHUDWRPHWUL\L� D\QÕ� DQGD�
|OoHQ�oRN�LúOHYOL�ELU�FLKD]GÕU��.RUQHDQÕQ�PHUNH]L�����PP
OLN�

NÕVPÕQÕQ� H÷ULOL÷LQL� GH÷HUOHQGLULU� YH� |Q� NRUQHDQÕQ� H÷ULOLN�
\DUÕoDSÕ�LOH�IDUNOÕ�ÕúÕQODUGDNL�GH÷LúLNOLNOHUL�EHOLUOHU�
dDOÕúPDPÕ]GD� OLPEXVWDQ�OLPEXVD� NRUQHD� oDSÕ� |Oo�POHUL�
IDUNOÕ� RODQ� J|]OHUL� LoHUHQ� LNL� JUXSWD�3HQWDFDP�6FKHLPSIOXJ�
sistemi, Lenstar LS900 biyometri ve Topcon otokeratorefrak-
WRPHWUH� FLKD]ODUÕQÕQ� NHUDWRPHWULN� GH÷HUOHULQ� |Oo�P�QGHNL�
X\XPX�GH÷HUOHQGLUHUHN��NRUQHD�oDSÕ�GH÷LúNHQLQLQ�FLKD]ODUÕQ�
X\XPXQD�HWNLVLQL�WHVW�HWPH\L�DPDoODGÕN�

GEREÇ ve YÖNTEMLER
dDOÕúPDGD�J|]�NOLQL÷LPL]GH�2FDN������$÷XVWRV������DUDVÕQ-
GD� UHIUDNWLI� FHUUDKL� LúOHPL�\DSÕOPÕú��3HQWDFDP�6FKHLPSIOXJ�
VLVWHPL� � �2FXOXV�:HW]ODU�� *HUPDQ\��� /HQVWDU� /6���� RSWLN�
EL\RPHWUL��+DDJ�6WUHLW�$*��.RHQL]��6ZLW]HUODQG��YH�7RSFRQ�
KR-8100P otokeratorefraktometre ile keratometri ölçüm 
ND\ÕWODUÕ� PHYFXW� RODQ� ��� KDVWDQÕQ� ���� J|]�QH� DLW� YHULOHU�
UHWURVSHNWLI� RODUDN� GH÷HUOHQGLULOGL�� dDOÕúPDGDNL� J|]OHU��
/HQVWDU�/6����EL\RPHWUL�FLKD]Õ\OD�|Oo�OHQ�OLPEXVWDQ�OLPEX-
VD�NRUQHD�oDSÕ�|Oo�P�QH�J|UH�!���PP�RODQODU�JUXS���YH�����
PP� RODQODU� JUXS� �� ROPDN� �]HUH� LNL� JUXED� D\UÕOGÕ�� 6RQ� DOWÕ�
KDIWD�LoLQGH�\XPXúDN�\D�GD�VHUW�NRQWDNW�OHQV�NXOODQÕP�|\N�V��
RODQ�� NHUDWRNRQXV� WDQÕVÕ� RODQ�� NRUQHD\D� P�GDKDOH� HGLOHUHN�
uygulanan herhangi bir cerrahi operasyon geçirme öyküsü 
RODQ��NRUQHDGDQ�|Oo�P�DOPD\Õ�HQJHOOH\HFHN�ER\XWWD�RSDVLWHVL�
RODQ��NRUQHDO�SDWRORMLVL�RODQ�YH����\Dú�DOWÕ�KDVWDODU�oDOÕúPD�
GÕúÕ� EÕUDNÕOGÕ��*UXSODUGDNL�KDVWDODUÕQ�\DúODUÕ�� FLQVL\HWOHUL� LOH�
JUXSODUGDNL� J|]OHULQ� WDUDI� IDUNOÕOÕNODUÕ� YH� UHIUDNWLI� NXVXU�
VIHULN�HúGH÷HUOHUL��6(��NDUúÕODúWÕUÕOGÕ��.���G�]�PHULG\HQ���.��
�GLN�PHULG\HQ��YH�.P��RUWDODPD�NHUDWRPHWUL��GH÷HUOHUL� LoLQ�
KHU� �o� FLKD]ÕQ� GD� ELUELUOHUL� LOH� RODQ� X\XPX� GH÷HUOHQGLULOGL��
&LKD]ODU� LOH� |Oo�OHQ� NRUQHDO� DVWLJPDWL]PD� �$67��� 6..��
g.'��DN|]�GHULQOL÷L��$'���$8�YH�/.�GH÷HUOHUL�LoLQ�JUXSODU�
NDUúÕODúWÕUÕOGÕ��%X�oDOÕúPD��%H\NR]�hQLYHUVLWHVL�$UDúWÕUPD�YH�
3URMH� *HOLúWLUPH� (WLN� .RPLV\RQXQGDQ� (WLN� .XUXO� RQD\Õ�
DOÕQDUDN�������������WDULKOL���������VD\ÕOÕ�NDUDU��YH�+HOVLQNL�
'HNODUDV\RQX¶QD�X\XODUDN�\DSÕOPÕúWÕU�

ʈ[\I\Q[\QS[MT�ʈVKMTMUMTMZ
dDOÕúPDGD�HOGH�HGLOHQ�EXOJXODU�GH÷HUOHQGLULOLUNHQ��LVWDWLVWLN-
VHO�DQDOL]OHU�LoLQ�,%0�6366�6WDWLVWLFV�����,%0�6366��7�UNL-
\H�� SURJUDPÕ� NXOODQÕOGÕ�� dDOÕúPD� YHULOHUL� GH÷HUOHQGLULOLUNHQ�
SDUDPHWUHOHULQ� QRUPDO� GD÷ÕOÕPD� X\JXQOX÷X� 6KDSLUR� :LONV�
WHVWL� LOH� GH÷HUOHQGLULOPLúWLU�� dDOÕúPD� YHULOHUL� GH÷HUOHQGLULO-
LUNHQ� WDQÕPOD\ÕFÕ� LVWDWLVWLNVHO�PHWRWODUÕQ� �RUWDODPD�� VWDQGDUW�
VDSPD�� IUHNDQV�� \DQÕ� VÕUD� QLFHOLNVHO� YHULOHULQ� NDUúÕODúWÕUÕO-
PDVÕQGD� QRUPDO� GD÷ÕOÕP� J|VWHUHQ� SDUDPHWUHOHULQ� LNL� JUXS�
DUDVÕ�NDUúÕODúWÕUPDODUÕQGD�6WXGHQW�W�WHVW�NXOODQÕOGÕ��1LWHOLNVHO�
YHULOHULQ� NDUúÕODúWÕUÕOPDVÕQGD� LVH� .L� .DUH� WHVWL� NXOODQÕOGÕ��
&LKD]ODUÕQ� X\XP� G�]H\OHULQLQ� EHOLUOHQPHVLQGH� VÕQÕI� LoL�
NRUHODV\RQ�NDWVD\ÕVÕ� �LQWHUFODVV� FRUUHODWLRQ�FRHIILFLHQW�,&&��
KHVDSODQGÕ��&LKD]ODUÕQ�NHUDWRPHWULN�|Oo�POHULQLQ�X\XPXQXQ�
OLPLWOHULQL� EHOLUOHPHN� LoLQ� ���� /R$� �OLPLWV� RI� DJUHHPHQW��
EDNÕOGÕ��$QODPOÕOÕN�S������G�]H\LQGH�GH÷HUOHQGLULOGL�

BULGULAR
dDOÕúPD� ��¶L� �������� NDGÕQ� YH� ��¶VL� �������� HUNHN� ROPDN�
�]HUH�WRSODP����KDVWDQÕQ�����J|]��LOH�\DSÕOPÕúWÕU��+DVWDODUÕQ�

\Dú� RUWDODPDVÕ� ����������¶W�U� ��������� dDOÕúPDGDNL� J|]OHU�
NRUQHD�oDSÕQD�J|UH�LNL�JUXED�D\UÕODUDN�LQFHOHQPLú�ROXS��JUXS�
�¶GH� NRUQHD� oDSÕ� ���PP¶QLQ� DOWÕQGD� ��� J|]� ��������� JUXS�
�¶GH�LVH����PP¶QLQ��]HULQGH����J|]���������EXOXQPDNWDGÕU��
*UXS� �¶GHNL� ��� J|]�Q� oDS� RUWDODPDVÕ� ������ ��������������
PP�ROXS��JUXS��¶GHNL����J|]�Q�NRUQHD�oDSÕ�RUWDODPDVÕ� LVH�
������PP¶GLU����������������
*UXSODUGDNL� KDVWDODUÕQ� JHQHO� |]HOOLNOHUL� LOH� J|]OHULQ� 6(� YH�
WDUDI�IDUNOÕOÕNODUÕ�NDUúÕODúWÕUPDVÕ�7DEOR�,¶GH�J|VWHULOPLúWLU�

Tablo I. *UXSODUGDNL�KDVWDODUÕQ�JHQHO�|]HOOLNOHULQ�YH�J|]OHULQ�VIHULN�HúGH÷HU������
���������������YH�WDUDI�IDUNOÕOÕNODUÕQÕQ�GH÷HUOHQGLULOPHVL

øNL� JUXS� GH÷LúLN� |Oo�P� SDUDPHWUHOHUL� DoÕVÕQGDQ�
NDUúÕODúWÕUÕOGÕ÷ÕQGD��KHU��o�FLKD]�LOH�GH�|Oo�OHQ�.���.��YH�.P�
GH÷HUOHUL� RUWDODPDODUÕ� JUXS� �¶GH� GL÷HU� JUXSWDQ� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�ELoLPGH�\�NVHN�EXOXQGX��S��������3HQWDFDP�
YH�/HQVWDU� LOH� |Oo�OHQ�g.'�� KHU� LNL� FLKD]OD� RODQ� |Oo�PGH��
JUXS��¶GH�GL÷HU�JUXED�J|UH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELoLP-
GH�G�ú�N�EXOXQGX��S��������$\UÕFD�/HQVWDU�LOH�|Oo�OHQ�$8�YH�
$'�GH÷HUL�GH�JUXS��¶GH��GL÷HU�JUXED�J|UH�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�ELoLPGH�G�ú�N�EXOXQGX��S��������$67��6..�YH�/.�
GH÷HUOHUL� DoÕVÕQGDQ� JUXSODU� DUDVÕQGD� DQODPOÕ� IDUN� WHVSLW�
HGLOPHGL� �S!������� gOo�P� SDUDPHWUHOHUL� IDUNOÕOÕNODUÕQÕQ�
JUXSODU�DUDVÕQGD�NDUúÕODúWÕUÕOPDVÕ�7DEOR�,,¶GH�J|VWHULOPLúWLU�

Tablo II. &LKD]ODUOD�|Oo�OHQ�IDUNOÕ�|Oo�P�SDUDPHWUHOHULQLQ�
����������������JUXSODU�DUDVÕ�NDUúÕODúWÕUPDVÕ

*UXSODUGD� FLKD]� X\XPODUÕQÕQ� LNLOL� NDUúÕODúWÕUÕOPDVÕ� LoLQ�
EDNÕODQ�RUWDODPD��VWDQGDUW�VDSPD��RUWDODPD�IDUN������/R$�YH�
,&&�7DEOR�,,,��,9�YH�9¶WH�J|VWHULOPLúWLU��
3HQWDFDP� YH� /HQVWDU� FLKD]ODUÕQÕQ� NDUúÕODúWÕUPDVÕQGD� JUXS�
�¶GH��.��YH�.��GH÷HUOHUL�LoLQ�����/R$¶\D�J|UH�DOW�OLPLW�YH�
�VW�OLPLWOHU�DUDVÕQGDNL�IDUN���'¶QLQ��]HULQGH\NHQ��.P�GH÷HUL�
LoLQ� �� '¶QLQ� DOWÕQGDGÕU�� *UXS� �¶GH� LVH� .�� LoLQ� �� '¶QLQ�
�]HULQGH\NHQ��.��YH�.P�LoLQ���'¶QLQ�DOWÕQGDGÕU��7DEOR�,,,��

Tablo III. .HUDWRPHWULN�GH÷HUOHU�LoLQ�NRUQHD�oDSÕQD�J|UH�
����������������3HQWDFDP�/HQVWDU�FLKD]ODUÕQÕQ�X\XPX

3HQWDFDP� YH� 7RSFRQ� FLKD]ODUÕQÕQ� NDUúÕODúWÕUPDVÕQGD�� JUXS�
�¶GH�����/R$¶\D�J|UH�DOW�YH��VW�OLPLWOHU�DUDVÕQGDNL�IDUN�W�P�
NHUDWRPHWULN�GH÷HUOHU�LoLQ���'¶QLQ��]HULQGHGLU��*UXS��¶GH�LVH��
.��LoLQ���'¶QLQ��]HULQGH��.��YH�.P�LoLQ���'¶QLQ�DOWÕQGDGÕU�
�7DEOR�,9��

Tablo IV. .HUDWRPHWULN�GH÷HUOHU�LoLQ�NRUQHD�oDSÕQD�J|UH�
����������������3HQWDFDP�7RSFRQ�FLKD]ODUÕQÕQ�X\XPX

/HQVWDU�YH�7RSFRQ�FLKD]ODUÕ�NDUúÕODúWÕUÕOGÕ÷Õ�]DPDQ�JUXS��¶GH��
.��LoLQ�����/R$¶\D�J|UH�DOW�YH��VW�OLPLWOHU�DUDVÕQGDNL�IDUN���
'¶QLQ��]HULQGH\NHQ��.��YH�.P�LoLQ���'¶QLQ�DOWÕQGDGÕU��*UXS�
�¶GH�LVH�EHQ]HU�úHNLOGH�����/R$¶\D�J|UH�DOW�YH��VW�OLPLWOHU�
DUDVÕQGDNL�IDUN�.��LoLQ���'¶QLQ��]HULQGH\NHQ��.��YH�.P�LoLQ�
��'¶QLQ�DOWÕQGDGÕU��7DEOR�9��

Tablo V. .HUDWRPHWULN�GH÷HUOHU�LoLQ�NRUQHD�oDSÕQD�J|UH�
���������������/HQVWDU�7RSFRQ�FLKD]ODUÕQÕQ�X\XPX

<):<1̪5)
2IWDOPRORML� SUDWL÷LQGH� NHUDWRPHWUL� GH÷HUOHULQLQ� GR÷UX�
|Oo�OPHVL� ELUELULQGHQ� IDUNOÕ� KDVWDOÕNODUÕQ� WDQÕ�� WHGDYL� YH�
WDNLELQGH� ROGXNoD� |QHPOLGLU��+DVVDV� NHUDWRPHWULN� |Oo�POHU�
VD\HVLQGH�J|]H�X\JXQ�H÷ULOL÷H�VDKLS�X\JXQ�NRQWDNW�OHQVOHULQ�
UHoHWHOHQPHVL�� GR÷UX� |Oo�OPHGL÷L� WDNGLUGH� FLGGL� UHIUDNWLI�
KDWDODUD� VHEHS� RODELOHQ� X\JXQ� *ø/¶LQ� EHOLUOHQPHVL� YH�
NHUDWRNRQXV� WDQÕVÕQÕQ� NRQXS� WHGDYL� VRQUDVÕ� WDNLELQLQ� GR÷UX�
úHNLOGH�\DSÕOPDVÕ�P�PN�Q�ROPDNWDGÕU��.HUDWRPHWULN�|Oo�P-
OHU�LoLQ�SHN�oRN�IDUNOÕ�FLKD]�NXOODQÕOPDNWDGÕU�YH�EX�FLKD]ODUÕQ�
KDVVDV� |Oo�POHU� DOPDVÕ� NDGDU� ELUELULQLQ� \HULQH� NXOODQÕODELO-
LUOL÷L� GH� |QHPOLGLU�� dDOÕúPDPÕ]GD� 3HQWDFDP� 6FKHLPSIOXJ�
sistemi, Lenstar LS 900 optik biyometri ve Topcon KR 
�����3�RWRUHIUDNWRPHWUH�FLKD]ODUÕQÕQ�NHUDWRPHWULN�|Oo�POHUL-
QLQ� ELUELUL\OH� X\XPXQX� YH� FLKD]ODU� DUDVÕQGDNL� X\XPXQ�
KRUL]RQWDO�NRUQHD�oDSÕQGDQ�HWNLOHQLS�HWNLOHQPHGL÷LQL�GH÷HU-
OHQGLUPH\L�DPDoODGÕN�
dDOÕúPDPÕ]GD��OLPEXVWDQ�OLPEXVD�NRUQHD�oDSÕQÕQ�����PP�YH�
!���PP�ROPDVÕQD�J|UH�D\UÕODQ�JUXSODU�DUDVÕQGD�\Dú��WDUDI�YH�
6(� DoÕVÕQGDQ� DQODPOÕ� IDUN� EXOXQPD]NHQ� �S!������� NHUDWR-
PHWULN�GH÷HUOHU�RODQ�.���.��YH�.P�GH÷HUOHULQGH�DQODPOÕ�IDUN�
EXOXQGX��S��������.���.��YH�.P�RUWDODPDODUÕ�KHU��o�FLKD]OD�
GD�NRUQHD�oDSÕ�����PP�RODQ�JUXSWD��GL÷HU�JUXED�J|UH�LVWDWLV-
WLNVHO�RODUDN�DQODPOÕ�ELoLPGH�GDKD�\�NVHN�EXOXQGX��.RUQHDO�
oDS�DUWWÕNoD�NRUQHDO�NÕUPD�J�F�Q�Q�D]DOGÕ÷Õ�J|U�OG���<DSÕODQ�
oDOÕúPDODUGD� OLPEXVWDQ�OLPEXVD� NRUQHDO� oDS� LOH� NRUQHDO�
NÕUPD�J�F��YH�$8�|Oo�POHUL�DUDVÕQGD�NRUHODV\RQ�WDQÕPODQ-
PÕúWÕU� ������� +RIIPDQQ� YH� DUN�� ���� NRUQHDO� oDS� LOH� NRUQHDO�
NXUYDW�U� DUDVÕQGD� DQODPOÕ� QHJDWLI� NRUHODV\RQ� �U ���������
,ULEDUUHQ� YH� DUN�� ���� NRUQHDO� oDS� LOH� NRUQHDO� NÕUPD� J�F��
DUDVÕQGD� QHJDWLI� NRUHODV\RQ� �U �������� ELOGLUPLúOHUGLU��
%HQ]HU�úHNLOGH��<D\FÕR÷OX�YH�DUN������GD�\DSWÕNODUÕ�oDOÕúPDGD�
NHUDWRPHWUL�GH÷HUOHUL�LOH�NRUQHD�oDSÕ�DUDVÕQGD�QHJDWLI�NRUHODV-
\RQ� ROGX÷XQX� ELOGLUPLúWLU�� 7RX]HDX� YH� DUN�� ���� LVH�
limbustan-limbusa korneal çap ile anterior korneal radius 
DUDVÕQGD� SR]LWLI� NRUHODV\RQ� �U ����� ROGX÷XQX� ELOGLUPLúWLU��
$NVLQH�oDOÕúPDODU�ROVD�GD�ELUoRN�\D]DU�EL]LP�oDOÕúPDPÕ]GD�
ROGX÷X�JLEL� OLPEXVWDQ�OLPEXVD�NRUQHDO� oDS� DUWWÕNoD�NRUQHDO�
NÕUPD�J�F�Q�Q�D]DOGÕ÷ÕQÕ�ELOGLUPLúWLU�
dDOÕúPDPÕ]GD��JUXSODU�DUDVÕQGD�NHUDWRPHWULN�GH÷HUOHU�GÕúÕQ-
GD�g.'�YH�$'�JLEL�|Q�VHJPHQW�SDUDPHWUHOHUL�YH�$8�DoÕVÕQ-
GDQ� GD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN� PHYFXWWX� �S��������
.RUQHDO� oDS� ���� PP� RODQ� JUXSWD�$8��$'� YH� g.'� GL÷HU�

JUXSWDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELoLPGH�G�ú�N�EXOXQGX�YH�
NRUQHDO� oDS� DUWWÕNoD�� EXQD� X\XPOX� úHNLOGH� J|]�Q� GL÷HU�
E�\�NO�N� |Oo�POHULQLQ� GH� DUWWÕ÷Õ� J|VWHULOGL�� /LWHUDW�UGHNL�
oDOÕúPDODUGD� X]XQ� J|]OHUGH� NRUQHDO� NÕUPD� J�F�� YH� OHQV�
J�F�Q�Q� GDKD� D]� ROGX÷X� YH� NÕVD� J|]OHUGH� EXQXQ� WDP� WHUVL�
ROGX÷X� YH� EX� VD\HGH� HPHWURSL]DV\RQXQ� VD÷ODQGÕ÷Õ�� J|]�Q�
GR÷XPGDQ�LWLEDUHQ�E�\�UNHQ�ED]Õ�EL\RPHWULN�SDUDPHWUHOHULQL�
GH÷LúWLUHUHN� HPHWURSL]DV\RQD� NDWNÕ� VD÷ODGÕ÷Õ� ELOGLULOPLúWLU�
�������%L]LP�oDOÕúPDPÕ]GD�GD�JHUHN�NHUDWRPHWULN�GH÷HUOHU�LOH�
LOJLOL� EXOJXODU� JHUHNVH� E�\�NO�N� |Oo�POHUL� EX� KLSRWH]OH�
X\XPOX� EXOXQPXúWXU�� dDOÕúPDPÕ]GD�� EX� KLSRWH]GHQ� IDUNOÕ�
RODUDN� OHQV� NÕUPD� J�F�Q�� HWNLOH\HELOHFHN� /.� DoÕVÕQGDQ�
JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN� EXOXQ-
PDPÕúWÕU��S!������

,&&��LNL�GH÷LúNHQ�DUDVÕQGDNL�X\XPXQ�VDSWDQPDVÕQGD�LVWDWLV-
WLNVHO� ELU� \|QWHP� RODUDN� NXOODQÕODELOLU�� DQFDN� ���� /R$��
FLKD]ODU�DUDVÕQGDNL�X\XPX�GH÷HUOHQGLUPHN� LoLQ�GDKD� L\L�ELU�
J|VWHUJHGLU� ������ )DUNOÕ� FLKD]ODUOD� \DSÕODQ� NHUDWRPHWULN�
|Oo�POHUL�NDUúÕODúWÕUPDN�LoLQ�GDU�ELU�/R$�����'
GHQ�N�o�N���L\L�
ELU�FLKD]�X\XPX�RODUDN�NDEXO�HGLOLU�����'
GHQ�D]VD�P�NHP-
PHO� ELU� X\XP� ROGX÷X� V|\OHQHELOLU�� $UDOÕN� �� '
GHQ� GDKD�
JHQLúVH�� FLKD]ODU� ELUELULQLQ� \HULQH� NXOODQÕODPD]� ������%L]LP�
oDOÕúPDPÕ]GD�KHU�LNL�JUXSWD�GD�\DSÕODQ�LNLOL�FLKD]�NDUúÕODúWÕU-
PDODUÕQGD�����/R$¶\D�J|UH�DOW�YH��VW�OLPLWOHU�DUDVÕQGDNL�IDUN�
.��GH÷HUOHUL�LoLQ���'¶QLQ��]HULQGH�EXOXQPXúWXU��.P�LoLQ�EX�
IDUN� NRUQHD� oDSÕ� ���� PP� RODQ� JUXSWDNL� 3HQWDFDP�7RSFRQ�
NDUúÕODúWÕUPDVÕ�KDULo�E�W�Q�NDUúÕODúWÕUPDODUGD���'¶QLQ�DOWÕQGD�
EXOXQPXúWXU�� .RUQHD� oDSÕ� ���� PP� RODQ� JUXSWD� 3HQWD-
FDP�7RSFRQ�NDUúÕODúWÕUPDVÕ�LoLQ�E�W�Q�NHUDWRPHWULN�GH÷HUOHU�
LoLQ� ����/R$¶\D� J|UH� DOW� YH� �VW� OLPLWOHU� DUDVÕQGDNL� IDUN� ��
'¶QLQ��]HULQGHGLU�YH�EX�JUXSWD�EX�LNL�FLKD]�DUDVÕQGD�HQ�G�ú�N�
NOLQLN� X\XP� ROGX÷X� V|\OHQHELOLU�� *HQHO� RODUDN� GD� FLKD]ODU�
DUDVÕQGDNL�X\XPVX]OXN�NRUQHD�oDSÕ�����PP�RODQ�JUXSWD�GDKD�
ID]ODGÕU�� &LKD]ODUÕQ� ELUELUL\OH� NDUúÕODúWÕUÕOPDVÕQGD� EXOXQDQ�
JHQLú�/R$�DUDOÕNODUÕ�QHGHQL\OH��FLKD]ODUÕQ�.��|Oo�POHUL�LoLQ�
ELUELUL� \HULQH� NXOODQÕODELOLUOL÷L� NRUQHD� oDSÕQGDQ� ED÷ÕPVÕ]�
RODUDN�NOLQLN�RODUDN�X\JXQ�EXOXQPDPÕúWÕU��.��YH�.P�LoLQ�LVH�
NRUQHD� oDSÕ� !��� PP� RODQ� JUXSWD� E�W�Q� FLKD]ODUÕQ� LNLOL�
NDUúÕODúWÕUPDVÕQGD�����/R$¶\D�J|UH�DOW�YH��VW�OLPLWOHU�DUDVÕQ-
GDNL�IDUN���'¶QLQ�DOWÕQGDGÕU�YH�EX�SDUDPHWUHOHU�LoLQ�FLKD]ODU�
EX�JUXSWD�ELUELUL�\HULQH�NXOODQÕODELOLU��.RUQHD�oDSÕ�����PP�
RODQ� JUXSWD� LVH� ���/R$¶\D� J|UH� IDUN� .�� LoLQ� VDGHFH�
/HQVWDU�7RSFRQ�NDUúÕODúWÕUPDVÕQGD��.P�LoLQ�LVH�VDGHFH�3HQWD-
FDP�/HQVWDU� YH� /HQVWDU�7RSFRQ� NDUúÕODúWÕUPDVÕQGD� ��'¶QLQ�
DOWÕQGDGÕU�
%LUoRN� oDOÕúPDGD�� /HQVWDU
ÕQ� VD÷OÕNOÕ� J|]OHUGH� VDSWDGÕ÷Õ�
NHUDWRPHWULN�GH÷HUOHU��,2/0DVWHU��&DUO=HLVV�0HGLWHF��-HQD��
$OPDQ\D���6LULXV�6FKHLPSIOXJ�3ODFLGR�WRSRJUDIÕ�YH�7RPH\-
5&������ RWRPDWLN� NHUDWRPHWUH� JLEL� GL÷HU� FLKD]ODUOD�
NDUúÕODúWÕUÕOGÕ� ��������� %XFNKXUVW� YH� DUN�� ����� /HQVWDU� LOH�
|Oo�OHQ� NRUQHDO� NXUYDW�U� |Oo�POHULQL� ,2/0DVWHU� LOH� EHQ]HU�
ELOGLUPLúWLU�� +RIIHU� YH� DUN�� ����� /HQVWDU� YH� ,2/0DVWHU� LOH�
NDWDUDNWOÕ�YH�VD\GDP�OHQVOL�J|]OHUGHQ�HOGH�HWWLNOHUL�|Oo�POHUL�
NDUúÕODúWÕUPÕú�YH�/HQVWDU�LOH�|Oo�OHQ�NHUDWRPHWUL�GH÷HUOHULQLQ�
GDKD� G�]� |Oo�OG�÷�Q�� ELOGLUVHOHU� GH� FLKD]ODU� DUDVÕQGD�
X\XPXQ� L\L� ROGX÷XQX� ELOGLUPLúWLU�� &KHQ� YH� DUN�� �����
6FKHLPSIOXJ�VLVWHP�LOH�/HQVWDU¶Õ�NDUúÕODúWÕUPÕú�YH�.P�GH÷HU-

OHUL� LoLQ� FLKD]ODUÕQ� NOLQLN� RODUDN� ELUELUL� \HULQH� NXOODQÕODEL-
OHFH÷LQL�ELOGLUPLúWLU��+XDQJ�YH�DUN��������/HQVWDU�NXOODQÕODUDN�
HOGH� HGLOHQ� .��� .�� YH� .P� GH÷HUOHULQLQ� 6FKHLPSIOXJ�
VLVWHPLQGHQ�GDKD�GLN�ROGX÷XQX�ELOGLULUNHQ�8FDNKDQ�YH�DUN��
�����GD��VD÷OÕNOÕ�J|]OHUGH�/HQVWDU
ÕQ�NHUDWRPHWULN�|Oo�POHUL-
QLQ�3HQWDFDP
GDQ�DQODPOÕ�GHUHFHGH�GDKD�GLN�ROGX÷XQX�EHOLUWWL�
�S����������%L]LP�oDOÕúPDPÕ]GD�3HQWDFDP�/HQVWDU�DUDVÕQGD�
E|\OH�ELU�IDUN�WHVSLW�HGLOPHVH�GH�/HQVWDU�7RSFRQ�NDUúÕODúWÕU-
PDVÕQGD� /HQVWDU¶ÕQ� |]HOOLNOH�.�� GH÷HULQL� GDKD� GLN� |OoW�÷��
J|]OHPOHQPLúWLU�� %HQ]HU� GXUXP� 3HQWDFDP�7RSFRQ�
NDUúÕODúWÕUPDVÕQGD�GD�PHYFXW�ROXS��3HQWDFDP¶ÕQ�|]HOOLNOH�.��
GH÷HULQL�7RSFRQ¶GDQ�GDKD�GLN�|OoW�÷��J|U�OP�úW�U�
dDOÕúPDGD� JUXSODUGD� \HU� DODQ� J|]OHULQ� RUWDODPD� NRUQHD�
oDSODUÕ�DUDVÕQGD�oRN�ID]OD�IDUN�ROPDPDVÕ�oDOÕúPDQÕQ�SRWDQVL-
\HO�ELU�NÕVÕWOÕOÕ÷ÕGÕU��*HOHFHNWH��SURVSHNWLI�RODUDN�WDVDUODQPÕú��
GDKD� ID]OD� VD\ÕGD� PLNURNRUQHD� YH� PDNURNRUQHDOÕ� J|]OHUL�
LoHUHQ�oDOÕúPDODU�SODQODQDUDN�GDKD�NHVLQ�VRQXoODUD
XODúÕODELOLU�

SONUÇ
dDOÕúPDPÕ]GD� NRUQHDO� oDS� DUWWÕNoD� NRUQHDO� NÕUPD� J�F�Q�Q�
D]DOGÕ÷Õ� YH� $8�� $'�� g.'� JLEL� GH÷HUOHULQ� GH�
HPHWURSL]DV\RQX� VD÷OD\DFDN� úHNLOGH� NRUQHDO� oDS� LOH� GR÷UX�
RUDQWÕOÕ��NHUDWRPHWUL\OH�WHUV�RUDQWÕOÕ�RODUDN�GH÷LúLP�J|VWHUGL÷L�
VDSWDQGÕ��3HQWDFDP�6FKHLPSIOXJ�VLVWHPL��7RSFRQ�.5�����3�
RWRNHUDWRUHIUDNWRPHWUH�YH�/HQVWDU�/6����EL\RPHWUL�FLKD]ODUÕ�
NHUDWRPHWUL� |Oo�POHUL� DoÕVÕQGDQ� KHU� QH� NDGDU� LVWDWLVWLNVHO�
olarak birbiriyle uyumlu gibi görünse de her iki grupta da 
JHQLú� ����/R$� DUDOÕNODUÕ� QHGHQL\OH�.�� |Oo�P�� LoLQ� NOLQLN�
RODUDN� ELUELUL� \HULQH� NXOODQÕP� DoÕVÕQGDQ� X\XPOX� EXOXQ-
PDPÕúWÕU��.��YH�.P�|Oo�POHUL�LoLQ�LVH�NRUQHD�oDSÕ�!���PP�
RODQ�JUXSWD�FLKD]ODU�X\XPOXGXU�YH�ELUELUL�\HULQH�NXOODQÕODELO-
LU��.RUQHD�oDSÕ�����PP�RODQ�JUXSWD�FLKD]ODU�DUDVÕ�X\XP�GDKD�
D]GÕU� YH� ELUELUL� \HULQH� NXOODQÕP� NRQXVXQGD� GLNNDWOL� ROPDN�
JHUHNOLGLU��

(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
%H\NR]� hQLYHUVLWHVL� $UDúWÕUPD� YH� 3URMH� *HOLúWLUPH� (WLN�
.RPLV\RQX� WDUDIÕQGDQ� RQD\ODQPÕúWÕU� �RQD\� QXPDUDVÕ��
��������

<D]DU�.DWNÕODUÕ��
)LNLU�±�+�8���7DVDUÕP���+�8���'HQHWOHPH���0�*�$���$�<�.���
.D\QDNODU� �� +�8���� 0DO]HPHOHU� ±� +�8��� 9HUL� 7RSODQPDVÕ�
YH�YH\D� øúOHPHVL�±�+�8���0�*�$�� �$QDOL]�YH�YH\D�<RUXP�±�
0�*�$��� /LWHUDW�U�7DUDPDVÕ� ��$�<�.���<D]Õ\Õ�<D]DQ� ��+�8���
0�*�$���(OHúWLUHO�øQFHOHPH���$�<�.�

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVDO�'HVWHN�
<D]DUODU�EX�oDOÕúPD�LoLQ�ILQDQVDO�GHVWHN�DOPDGÕNODUÕQÕ�EH\DQ�
HWPLúOHUGLU�

8VOX�+��YH�DUN� $NG�7ÕS�'�����������

���



ÖZ
Amaç: 
Pentacam Scheimpflug sistemi, Topcon KR-8100P otokeratorefraktometre ve Lenstar LS900 
EL\RPHWUL� LOH�|Oo�OHQ�NHUDWRPHWUL�GH÷HUOHUL� LoLQ�FLKD]ODUÕQ�X\XPXQD�KRUL]RQWDO�NRUQHD�oDSÕQÕQ�
HWNLVLQL�DUDúWÕUPDN�

Gereç ve Yöntemler: 
dDOÕúPD\D� ��� ROJXQXQ� ���� J|]�� GDKLO� HGLOGL�� dDOÕúPDGDNL� J|]OHU�� NRUQHD� oDSÕ� ����PP¶GHQ�
N�o�N�RODQODU��Q �����������JUXS���YH�NRUQHD�oDSÕ�!���PP�RODQODU��Q �����������JUXS���ROPDN�
�]HUH�LNL�JUXED�D\UÕOGÕ��7�P�J|]OHUGH�3HQWDFDP��7RSFRQ�YH�/HQVWDU�FLKD]ODUÕ�NXOODQÕODUDN�|Oo�OHQ�
.���G�]�NHUDWRPHWUL���.���GLN�NHUDWRPHWUL��YH�.P��RUWDODPD�NHUDWRPHWUL��NHUDWRPHWULN�|Oo�P�
YHULOHUL�JHUL\H�G|Q�N�RODUDN�LQFHOHQGL��(N�RODUDN��JUXSODU�GL÷HU�RN�OHU�EL\RPHWULN�GDWDODU�DoÕVÕQ-
GDQ�GD�NÕ\DVODQGÕ��&LKD]ODUÕQ�NHUDWRPHWUL�|Oo�POHUL�DoÕVÕQGDQ�X\XPXQX�VDSWDPDN� LoLQ�KHU� LNL�
JUXSWD� VÕQÕI� LoL� NRUHODV\RQ� NDWVD\ÕVÕ� �,&&�� YH� ���� /R$� �OLPLWV� RI� DJUHHPHQW�� KHVDSODQGÕ��
&LKD]ODUÕQ� LNLOL� NDUúÕODúWÕUPDODUÕQGD� ����/R$¶\D� J|UH� DOW� YH� �VW� OLPLWOHU� DUDVÕQGDNL� IDUN� ��'�
DOWÕQGD�LVH�FLKD]ODU�ELUELULQLQ�\HULQH�NXOODQÕODELOLU�NDEXO�HGLOGL��

Bulgular:
dDOÕúPDGDNL�KDVWDODUÕQ�\Dú�RUWDODPDVÕ������������ROXS��JUXSODU�DUDVÕQGD�KDVWDODUÕQ�\DúÕ��FLQVL\HWL�
LOH�J|]OHULQ�VIHULN�HúGH÷HUL�DoÕVÕQGDQ�DQODPOÕ�IDUN�\RNWX��S!�������*UXS��¶GHNL��RUWDODPD�.���.��
YH�.P� GH÷HUOHUL� E�W�Q� FLKD]ODUOD� JUXS� �¶GHQ� DQODPOÕ� RODUDN� GDKD� \�NVHN� EXOXQGX� �S��������
2UWDODPD�|Q�NDPDUD�GHULQOL÷L��DN|]�GHULQOLN�YH�DNVL\HO�X]XQOXN�|Oo�POHUL�LVH�JUXS��¶GH�JUXS��¶\H�
J|UH�DQODPOÕ�RODUDN�GDKD�G�ú�N�EXOXQGX��S��������+HU�LNL�JUXSWD�GD�FLKD]ODUÕQ�LNLOL�NDUúÕODúWÕUPD-
ODUÕQGD��|Oo�OHQ�.���.��YH�.P�GH÷HUOHUL�LoLQ�FLKD]ODU�,&&¶\H�J|UH����¶LQ��]HULQGH�ELUELUL\OH�
X\XPOX� EXOXQGX��+HU� LNL� JUXSWD� GD�.�� GH÷HUOHUL� LoLQ� FLKD]ODU� ELUELULQLQ� \HULQH� NXOODQÕODELOLU�
GH÷LOGL��*UXS��¶GH�LVH�.��YH�.P�LoLQ�E�W�Q�FLKD]ODU�ELUELULQLQ�\HULQH�NXOODQÕODELOLU�LGL��*UXS��¶GH�
ise K1 için sadece Lenstar-Topcon, Km için ise Pentacam-Lenstar ve Lenstar-Topcon birbirinin 
\HULQH�NXOODQÕODELOLU�

Sonuç: 
ho�FLKD]GD�GD�NHUDWRPHWULN�|Oo�POHU�DoÕVÕQGDQ�KHU�QH�NDGDU�
,&&�GH÷HUOHUL�WHPHO�DOÕQGÕ÷ÕQGD�LVWDWLVWLNVHO�RODUDN�ELUELUL\OH�
X\XPOX�J|U�QVH�GH������/R$¶\D�J|UH�.��|Oo�POHUL�DoÕVÕQ-
GDQ�NRUQHD�oDSÕQGDQ�ED÷ÕPVÕ]�RODUDN�ELUELUL\OH�X\XPVX]GXU�
YH�NOLQLN�X\JXODPDODUGD�ELUELUL� \HULQH�NXOODQÕODPD]��.��YH�
.P� |Oo�POHUL� LoLQ� LVH� NRUQHD� oDSÕ� !��� PP� RODQ� JUXSWD�
FLKD]ODU�DUDVÕQGDNL�X\XP�GDKD�L\LGLU�YH�FLKD]ODU�ELUELUL�\HULQH�
NXOODQÕODELOLU�

Anahtar Sözcükler: 
Pentacam Scheimpflug sistemi, Keratometri, 
Lenstar biyometri

ABSTRACT
Objective: 
7R� GHWHUPLQH� WKH� HIIHFW� RI� ZKLWH�WR�ZKLWH� �:7:�� FRUQHDO�
diameter on the agreement in keratometric readings obtained 
using Pentacam Scheimpflug system, Topcon KR-8100P 
DXWR�NHUDWRUHIUDFWRPHWHU��DQG�/HQVWDU�/6����ELRPHWHU�

Material and Methods: 
$�WRWDO�RI�����H\HV�RI����SDWLHQWV�ZHUH�H[DPLQHG�LQ�WKLV�VWXG\��
7KH�H\HV�LQ�WKH�VWXG\�ZHUH�GLYLGHG�LQWR�WZR�JURXSV�����H\HV�
��������ZLWK�FRUQHDO�GLDPHWHU�����PP�LQ�JURXS����DQG����
H\HV���������ZLWK�FRUQHDO�GLDPHWHU�!���PP�LQ�JURXS����7KH�
GDWD� RI� NHUDWRPHWULF� UHDGLQJV�� .�� �IODW� NHUDWRPHWU\��� .��
�VWHHS�NHUDWRPHWU\���DQG�.P��PHDQ�NHUDWRPHWU\��PHDVXUHG�
using the Pentacam, Topcon, and Lenstar devices was 
REWDLQHG� UHWURVSHFWLYHO\�� ,Q� DGGLWLRQ�� JURXSV� ZHUH� DOVR�
FRPSDUHG�LQ�WHUPV�RI�RWKHU�RFXODU�ELRPHWULF�GDWD��)RU�GHWHU-
mining the agreement of the devices for keratometric 
UHDGLQJV�� LQWHUFODVV� FRUUHODWLRQ� FRHIILFLHQW� �,&&�� DQG� ����
/R$� �OLPLWV� RI� DJUHHPHQW�� ZHUH� FDOFXODWHG� LQ� ERWK� RI� WKH�
JURXSV��$FFRUGLQJ� WR� ���� /R$�� LI� WKH� GLIIHUHQFH� EHWZHHQ�
ORZHU�DQG�XSSHU�OLPLWV�LV�EHORZ���'��WKH�GHYLFHV�ZHUH�FRQVLG-
HUHG�WR�EH�LQWHUFKDQJHDEOH�LQ�SDLUHG�FRPSDULVRQV�RI�GHYLFHV�

Results: 
7KH�PHDQ�DJH�RI� WKH�SDWLHQWV� LQ� WKH�VWXG\�ZDV�������������
DQG�WKHUH�ZDV�QR�VLJQLILFDQW�GLIIHUHQFH�IRU�DJH��VH[��VSKHULFDO�
HTXLYDOHQW��DQG�VLGH�EHWZHHQ�WKH�JURXSV��S!�������7KH�PHDQ�
.��� .��� DQG�.P� YDOXHV� RI� WKH� JURXS� �� ZHUH� VLJQLILFDQWO\�
KLJKHU�WKDQ�WKH�JURXS����S��������7KH�PHDQ�DQWHULRU�FKDPEHU�
GHSWK��DTXHRXV�GHSWK��DQG�D[LDO� OHQJWK�YDOXHV�ZHUH� VLJQLIL-
FDQWO\�ORZHU�LQ�WKH�JURXS����S��������,Q�SDLUHG�FRPSDULVRQV�
RI� WKH� GHYLFHV� LQ� ERWK� JURXSV�� WKH�.���.�� DQG�.P� YDOXHV�
measured by the devices were found to be compatible with 
HDFK�RWKHU�RYHU�����DFFRUGLQJ�WR�,&&��7KH�GHYLFHV�IRU�.��
YDOXHV�ZHUH�QRW�LQWHUFKDQJHDEOH�LQ�ERWK�JURXSV��,Q�JURXS����
DOO� GHYLFHV� IRU� .�� DQG� .P� ZHUH� XVHG� LQWHUFKDQJHDEO\�� ,Q�
*URXS����RQO\�/HQVWDU�7RSFRQ�IRU�.��DQG�3HQWDFDP�/HQVWDU�
DQG�/HQVWDU�7RSFRQ�IRU�.P�FDQ�EH�XVHG�LQWHUFKDQJHDEO\�

Conclusion: 
$OWKRXJK�WKUHH�GHYLFHV�DUH�VHHQ�VWDWLVWLFDOO\�FRPSDWLEOH�ZLWK�
each other in terms of keratometry measurements based on 

,&&� YDOXHV�� .�� PHDVXUHPHQWV� DFFRUGLQJ� WR� ���� /R$� DUH�
incompatible with each other regardless of the corneal diame-
WHU�DQG�DUH�QRW� LQWHUFKDQJHDEOH� LQ�FOLQLFDO�DSSOLFDWLRQV��)RU�
K1 and Km measurements, the agreement between devices is 
better and devices are interchangeable in the group with a 
FRUQHDO�GLDPHWHU!����PP�
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.HUDWRPHWUL� |Oo�POHUL�� NDWDUDNW� DPHOL\DWÕ� RODFDN�KDVWDODUGD�
J|]� LoL� OHQVL� �*ø/�� KHVDSODPDODUÕQGD� oRN� |QHPOLGLU�� 6RQ�
]DPDQODUGD�SUHPLXP�*ø/¶OHULQ�NXOODQÕPD�JLUPHVL\OH�DPHOL-
\DW� VRQUDVÕ� PLQLPXP� UHIUDNWLI� NXVXU� LOH� KDVWD\Õ� WHGDYL�
HGHELOPHN�DoÕVÕQGDQ�GR÷UX�NHUDWRPHWULN�|Oo�POHU�\DSPDQÕQ�
|QHPL�GDKD�GD�DUWPÕúWÕU��.HUDWRPHWUL�|Oo�POHUL�D\QÕ�]DPDQGD�
NHUDWRNRQXV�WDQÕVÕ�YH�WHGDYL�WDNLELQGH�GH�|QHPOLGLU��*HOLúHQ�
WHNQRORML� LOH� NHUDWRPHWUL� GH÷HUOHULQL� |OoPHN� \D� GD� |Oo�P�
KDWDODUÕQÕ� D]DOWPDN� LoLQ� IDUNOÕ� WHNQLNOHU� YH� \HQL� WHNQRORMLN�
DUDoODU�JHOLúWLULOPLúWLU������.HUDWRPHWUL�GH÷HUOHUL�VDSWDQÕUNHQ�
ELUELULQGHQ�IDUNOÕ�FLKD]ODUOD�|Oo�P�\DSPDN�|Oo�POHULQ�J�YH-
QLOLUOL÷LQL�DUWWÕUPDN�LoLQ�\DUGÕPFÕ�RODELOLU��$\UÕFD�JHOLúPHNWH�
RODQ��ONHOHUGH�RSWLN�EL\RPHWUL\H�XODúPD�SUREOHPL�QHGHQL\OH�
NDWDUDNW� DPHOL\DWÕQGDQ� |QFH� *ø/� KHVDSODQPDVÕQGD�
DSODQDV\RQ�YH�XOWUDVRQLN�EL\RPHWUL�NXOODQÕOPDVÕ�JHUHNHELOLU��
%HQ]HU�úHNLOGH�J|UPH�HNVHQL�ER\XQFD�RODQ�RUWDP�RSDVLWHVL��
G�ú�N� J|UPH� NHVNLQOL÷L� YH\D� ILNVDV\RQ� ND\EÕ� RODQ� ELU� J|]�
LoLQ�� RSWLN� EL\RPHWUL� LOH� |Oo�P� \DSPDN� P�PN�Q� GH÷LOVH��
$�WDUDPD�DSODQDV\RQ�LOH�*ø/�J�F��KHVDSODPDVÕ�YH�XOWUDVRQLN�
EL\RPHWUL�|Oo�POHUL�GLNNDWH�DOÕQÕU��%X�GXUXPGD�NHUDWRPHWULN�
|Oo�POHULQ�RWRNHUDWRUHIUDNWRPHWUH��WRSRJUDIL�YH\D�EDúND�ELU�
\|QWHPOH� HOGH� HGLOPHVL� JHUHNLU�� 3HQWDFDP� 6FKHLPSIOXJ�
VLVWHPL�� G|QHQ� ELU� 6FKHLPSIOXJ� NDPHUD� NXOODQDQ�� LQYD]LI�
ROPD\DQ� ELU� |Q� VHJPHQW� WRSRJUDILVLGLU�� .RUQHD\Õ�� |Q�
NDPDUD\Õ� YH� OHQVL� J|U�QW�OHPH� \HWHQH÷LQH� VDKLSWLU�� �����
\ÕOÕQGD�GLMLWDO�G|QHU�6FKHLPSIOXJ�VLVWHPL�NXOODQDQ�LON�NRUQHD�
YH� |Q� VHJPHQW� WRSRJUDIL� VLVWHPL� RODUDN� WDQÕWÕOGÕ�� %X� FLKD]��
NRUQHDQÕQ� H÷ULOL÷LQL� YH� GL\RSWULN� HúGH÷HULQL� |OoPHN� LoLQ�
PHUNH]L� ���� PP� NRUQHD� KDONDVÕQGD� ELUELULQH� GLN� LNL� DQD�
PHULG\HQL� GLNNDWH� DOÕU�� /HQVWDU� /6�����*ø/� LPSODQWDV\RQX�
LoLQ�X\JXQ�J�o�YH�*ø/�WLSLQLQ�EHOLUOHQPHVLQH�\DUGÕPFÕ�ROPDN�
�]HUH�RN�OHU� |Oo�POHU� HOGH� HWPHN�YH�KHVDSODPDODU� \DSPDN�
LoLQ�NXOODQÕODQ�WHPDVVÕ]�ELU�RSWLN�EL\RPHWUL�FLKD]ÕGÕU��/HQVWDU�
/6�����DNVL\HO�X]XQOX÷X��$8��|OoPHN�LoLQ�RSWLN�SUHQVLSOHUL�
�OD]HU� LQWHUIHURPHWUL�� NXOODQÕU� YH� NRUQHD� DSHNVLQGHQ� UHWLQD�
SLJPHQW� HSLWHOLQH� �53(�� RODQ� PHVDIH\L� |OoHU�� $8¶\D� HN�
RODUDN�� VDQWUDO� NRUQHD� NDOÕQOÕ÷Õ� �6..��� |Q� NDPDUD� GHULQOL÷L�
�g.'���OHQV�NDOÕQOÕ÷Õ��/.���.���.���G�]�PHULG\HQLQ�HNVHQL�
YH�OLPEXVWDQ�OLPEXVD�RODQ�PHVDIH\L�|OoHU��/HQVWDU��NHUDWRPH-
WUL�GH÷HUOHULQL�LNL�KDOND�KDOLQGH�G�]HQOHQPLú�LoWH������PP�YH�
GÕúWD������PP�oDSÕQGD����UHIOHNWLI�ÕúÕN�VSRWX�NXOODQDUDN�|OoHU��
7RSFRQ� .5� ����3� RWRNHUDWRUHIUDNWRPHWUH�� JHOLúPLú� WHVW�
KDVVDVL\HWL� LoLQ� G|QHU� SUL]PD� |Oo�P� VLVWHPL� YH� ��� 3ODFLGR�
KDONDVÕ� NXOODQDUDN� UHIUDNVL\RQ� YH� NHUDWRPHWUL\L� D\QÕ� DQGD�
|OoHQ�oRN�LúOHYOL�ELU�FLKD]GÕU��.RUQHDQÕQ�PHUNH]L�����PP
OLN�

NÕVPÕQÕQ� H÷ULOL÷LQL� GH÷HUOHQGLULU� YH� |Q� NRUQHDQÕQ� H÷ULOLN�
\DUÕoDSÕ�LOH�IDUNOÕ�ÕúÕQODUGDNL�GH÷LúLNOLNOHUL�EHOLUOHU�
dDOÕúPDPÕ]GD� OLPEXVWDQ�OLPEXVD� NRUQHD� oDSÕ� |Oo�POHUL�
IDUNOÕ� RODQ� J|]OHUL� LoHUHQ� LNL� JUXSWD�3HQWDFDP�6FKHLPSIOXJ�
sistemi, Lenstar LS900 biyometri ve Topcon otokeratorefrak-
WRPHWUH� FLKD]ODUÕQÕQ� NHUDWRPHWULN� GH÷HUOHULQ� |Oo�P�QGHNL�
X\XPX�GH÷HUOHQGLUHUHN��NRUQHD�oDSÕ�GH÷LúNHQLQLQ�FLKD]ODUÕQ�
X\XPXQD�HWNLVLQL�WHVW�HWPH\L�DPDoODGÕN�

GEREÇ ve YÖNTEMLER
dDOÕúPDGD�J|]�NOLQL÷LPL]GH�2FDN������$÷XVWRV������DUDVÕQ-
GD� UHIUDNWLI� FHUUDKL� LúOHPL�\DSÕOPÕú��3HQWDFDP�6FKHLPSIOXJ�
VLVWHPL� � �2FXOXV�:HW]ODU�� *HUPDQ\��� /HQVWDU� /6���� RSWLN�
EL\RPHWUL��+DDJ�6WUHLW�$*��.RHQL]��6ZLW]HUODQG��YH�7RSFRQ�
KR-8100P otokeratorefraktometre ile keratometri ölçüm 
ND\ÕWODUÕ� PHYFXW� RODQ� ��� KDVWDQÕQ� ���� J|]�QH� DLW� YHULOHU�
UHWURVSHNWLI� RODUDN� GH÷HUOHQGLULOGL�� dDOÕúPDGDNL� J|]OHU��
/HQVWDU�/6����EL\RPHWUL�FLKD]Õ\OD�|Oo�OHQ�OLPEXVWDQ�OLPEX-
VD�NRUQHD�oDSÕ�|Oo�P�QH�J|UH�!���PP�RODQODU�JUXS���YH�����
PP� RODQODU� JUXS� �� ROPDN� �]HUH� LNL� JUXED� D\UÕOGÕ�� 6RQ� DOWÕ�
KDIWD�LoLQGH�\XPXúDN�\D�GD�VHUW�NRQWDNW�OHQV�NXOODQÕP�|\N�V��
RODQ�� NHUDWRNRQXV� WDQÕVÕ� RODQ�� NRUQHD\D� P�GDKDOH� HGLOHUHN�
uygulanan herhangi bir cerrahi operasyon geçirme öyküsü 
RODQ��NRUQHDGDQ�|Oo�P�DOPD\Õ�HQJHOOH\HFHN�ER\XWWD�RSDVLWHVL�
RODQ��NRUQHDO�SDWRORMLVL�RODQ�YH����\Dú�DOWÕ�KDVWDODU�oDOÕúPD�
GÕúÕ� EÕUDNÕOGÕ��*UXSODUGDNL�KDVWDODUÕQ�\DúODUÕ�� FLQVL\HWOHUL� LOH�
JUXSODUGDNL� J|]OHULQ� WDUDI� IDUNOÕOÕNODUÕ� YH� UHIUDNWLI� NXVXU�
VIHULN�HúGH÷HUOHUL��6(��NDUúÕODúWÕUÕOGÕ��.���G�]�PHULG\HQ���.��
�GLN�PHULG\HQ��YH�.P��RUWDODPD�NHUDWRPHWUL��GH÷HUOHUL� LoLQ�
KHU� �o� FLKD]ÕQ� GD� ELUELUOHUL� LOH� RODQ� X\XPX� GH÷HUOHQGLULOGL��
&LKD]ODU� LOH� |Oo�OHQ� NRUQHDO� DVWLJPDWL]PD� �$67��� 6..��
g.'��DN|]�GHULQOL÷L��$'���$8�YH�/.�GH÷HUOHUL�LoLQ�JUXSODU�
NDUúÕODúWÕUÕOGÕ��%X�oDOÕúPD��%H\NR]�hQLYHUVLWHVL�$UDúWÕUPD�YH�
3URMH� *HOLúWLUPH� (WLN� .RPLV\RQXQGDQ� (WLN� .XUXO� RQD\Õ�
DOÕQDUDN�������������WDULKOL���������VD\ÕOÕ�NDUDU��YH�+HOVLQNL�
'HNODUDV\RQX¶QD�X\XODUDN�\DSÕOPÕúWÕU�

ʈ[\I\Q[\QS[MT�ʈVKMTMUMTMZ
dDOÕúPDGD�HOGH�HGLOHQ�EXOJXODU�GH÷HUOHQGLULOLUNHQ��LVWDWLVWLN-
VHO�DQDOL]OHU�LoLQ�,%0�6366�6WDWLVWLFV�����,%0�6366��7�UNL-
\H�� SURJUDPÕ� NXOODQÕOGÕ�� dDOÕúPD� YHULOHUL� GH÷HUOHQGLULOLUNHQ�
SDUDPHWUHOHULQ� QRUPDO� GD÷ÕOÕPD� X\JXQOX÷X� 6KDSLUR� :LONV�
WHVWL� LOH� GH÷HUOHQGLULOPLúWLU�� dDOÕúPD� YHULOHUL� GH÷HUOHQGLULO-
LUNHQ� WDQÕPOD\ÕFÕ� LVWDWLVWLNVHO�PHWRWODUÕQ� �RUWDODPD�� VWDQGDUW�
VDSPD�� IUHNDQV�� \DQÕ� VÕUD� QLFHOLNVHO� YHULOHULQ� NDUúÕODúWÕUÕO-
PDVÕQGD� QRUPDO� GD÷ÕOÕP� J|VWHUHQ� SDUDPHWUHOHULQ� LNL� JUXS�
DUDVÕ�NDUúÕODúWÕUPDODUÕQGD�6WXGHQW�W�WHVW�NXOODQÕOGÕ��1LWHOLNVHO�
YHULOHULQ� NDUúÕODúWÕUÕOPDVÕQGD� LVH� .L� .DUH� WHVWL� NXOODQÕOGÕ��
&LKD]ODUÕQ� X\XP� G�]H\OHULQLQ� EHOLUOHQPHVLQGH� VÕQÕI� LoL�
NRUHODV\RQ�NDWVD\ÕVÕ� �LQWHUFODVV� FRUUHODWLRQ�FRHIILFLHQW�,&&��
KHVDSODQGÕ��&LKD]ODUÕQ�NHUDWRPHWULN�|Oo�POHULQLQ�X\XPXQXQ�
OLPLWOHULQL� EHOLUOHPHN� LoLQ� ���� /R$� �OLPLWV� RI� DJUHHPHQW��
EDNÕOGÕ��$QODPOÕOÕN�S������G�]H\LQGH�GH÷HUOHQGLULOGL�
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NRUQHD�oDSÕQD�J|UH�LNL�JUXED�D\UÕODUDN�LQFHOHQPLú�ROXS��JUXS�
�¶GH� NRUQHD� oDSÕ� ���PP¶QLQ� DOWÕQGD� ��� J|]� ��������� JUXS�
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*UXS� �¶GHNL� ��� J|]�Q� oDS� RUWDODPDVÕ� ������ ��������������
PP�ROXS��JUXS��¶GHNL����J|]�Q�NRUQHD�oDSÕ�RUWDODPDVÕ� LVH�
������PP¶GLU����������������
*UXSODUGDNL� KDVWDODUÕQ� JHQHO� |]HOOLNOHUL� LOH� J|]OHULQ� 6(� YH�
WDUDI�IDUNOÕOÕNODUÕ�NDUúÕODúWÕUPDVÕ�7DEOR�,¶GH�J|VWHULOPLúWLU�

Tablo I. *UXSODUGDNL�KDVWDODUÕQ�JHQHO�|]HOOLNOHULQ�YH�J|]OHULQ�VIHULN�HúGH÷HU������
���������������YH�WDUDI�IDUNOÕOÕNODUÕQÕQ�GH÷HUOHQGLULOPHVL

øNL� JUXS� GH÷LúLN� |Oo�P� SDUDPHWUHOHUL� DoÕVÕQGDQ�
NDUúÕODúWÕUÕOGÕ÷ÕQGD��KHU��o�FLKD]�LOH�GH�|Oo�OHQ�.���.��YH�.P�
GH÷HUOHUL� RUWDODPDODUÕ� JUXS� �¶GH� GL÷HU� JUXSWDQ� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�ELoLPGH�\�NVHN�EXOXQGX��S��������3HQWDFDP�
YH�/HQVWDU� LOH� |Oo�OHQ�g.'�� KHU� LNL� FLKD]OD� RODQ� |Oo�PGH��
JUXS��¶GH�GL÷HU�JUXED�J|UH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELoLP-
GH�G�ú�N�EXOXQGX��S��������$\UÕFD�/HQVWDU�LOH�|Oo�OHQ�$8�YH�
$'�GH÷HUL�GH�JUXS��¶GH��GL÷HU�JUXED�J|UH�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�ELoLPGH�G�ú�N�EXOXQGX��S��������$67��6..�YH�/.�
GH÷HUOHUL� DoÕVÕQGDQ� JUXSODU� DUDVÕQGD� DQODPOÕ� IDUN� WHVSLW�
HGLOPHGL� �S!������� gOo�P� SDUDPHWUHOHUL� IDUNOÕOÕNODUÕQÕQ�
JUXSODU�DUDVÕQGD�NDUúÕODúWÕUÕOPDVÕ�7DEOR�,,¶GH�J|VWHULOPLúWLU�

Tablo II. &LKD]ODUOD�|Oo�OHQ�IDUNOÕ�|Oo�P�SDUDPHWUHOHULQLQ�
����������������JUXSODU�DUDVÕ�NDUúÕODúWÕUPDVÕ

*UXSODUGD� FLKD]� X\XPODUÕQÕQ� LNLOL� NDUúÕODúWÕUÕOPDVÕ� LoLQ�
EDNÕODQ�RUWDODPD��VWDQGDUW�VDSPD��RUWDODPD�IDUN������/R$�YH�
,&&�7DEOR�,,,��,9�YH�9¶WH�J|VWHULOPLúWLU��
3HQWDFDP� YH� /HQVWDU� FLKD]ODUÕQÕQ� NDUúÕODúWÕUPDVÕQGD� JUXS�
�¶GH��.��YH�.��GH÷HUOHUL�LoLQ�����/R$¶\D�J|UH�DOW�OLPLW�YH�
�VW�OLPLWOHU�DUDVÕQGDNL�IDUN���'¶QLQ��]HULQGH\NHQ��.P�GH÷HUL�
LoLQ� �� '¶QLQ� DOWÕQGDGÕU�� *UXS� �¶GH� LVH� .�� LoLQ� �� '¶QLQ�
�]HULQGH\NHQ��.��YH�.P�LoLQ���'¶QLQ�DOWÕQGDGÕU��7DEOR�,,,��

Tablo III. .HUDWRPHWULN�GH÷HUOHU�LoLQ�NRUQHD�oDSÕQD�J|UH�
����������������3HQWDFDP�/HQVWDU�FLKD]ODUÕQÕQ�X\XPX

3HQWDFDP� YH� 7RSFRQ� FLKD]ODUÕQÕQ� NDUúÕODúWÕUPDVÕQGD�� JUXS�
�¶GH�����/R$¶\D�J|UH�DOW�YH��VW�OLPLWOHU�DUDVÕQGDNL�IDUN�W�P�
NHUDWRPHWULN�GH÷HUOHU�LoLQ���'¶QLQ��]HULQGHGLU��*UXS��¶GH�LVH��
.��LoLQ���'¶QLQ��]HULQGH��.��YH�.P�LoLQ���'¶QLQ�DOWÕQGDGÕU�
�7DEOR�,9��

Tablo IV. .HUDWRPHWULN�GH÷HUOHU�LoLQ�NRUQHD�oDSÕQD�J|UH�
����������������3HQWDFDP�7RSFRQ�FLKD]ODUÕQÕQ�X\XPX

/HQVWDU�YH�7RSFRQ�FLKD]ODUÕ�NDUúÕODúWÕUÕOGÕ÷Õ�]DPDQ�JUXS��¶GH��
.��LoLQ�����/R$¶\D�J|UH�DOW�YH��VW�OLPLWOHU�DUDVÕQGDNL�IDUN���
'¶QLQ��]HULQGH\NHQ��.��YH�.P�LoLQ���'¶QLQ�DOWÕQGDGÕU��*UXS�
�¶GH�LVH�EHQ]HU�úHNLOGH�����/R$¶\D�J|UH�DOW�YH��VW�OLPLWOHU�
DUDVÕQGDNL�IDUN�.��LoLQ���'¶QLQ��]HULQGH\NHQ��.��YH�.P�LoLQ�
��'¶QLQ�DOWÕQGDGÕU��7DEOR�9��

Tablo V. .HUDWRPHWULN�GH÷HUOHU�LoLQ�NRUQHD�oDSÕQD�J|UH�
���������������/HQVWDU�7RSFRQ�FLKD]ODUÕQÕQ�X\XPX

<):<1̪5)
2IWDOPRORML� SUDWL÷LQGH� NHUDWRPHWUL� GH÷HUOHULQLQ� GR÷UX�
|Oo�OPHVL� ELUELULQGHQ� IDUNOÕ� KDVWDOÕNODUÕQ� WDQÕ�� WHGDYL� YH�
WDNLELQGH� ROGXNoD� |QHPOLGLU��+DVVDV� NHUDWRPHWULN� |Oo�POHU�
VD\HVLQGH�J|]H�X\JXQ�H÷ULOL÷H�VDKLS�X\JXQ�NRQWDNW�OHQVOHULQ�
UHoHWHOHQPHVL�� GR÷UX� |Oo�OPHGL÷L� WDNGLUGH� FLGGL� UHIUDNWLI�
KDWDODUD� VHEHS� RODELOHQ� X\JXQ� *ø/¶LQ� EHOLUOHQPHVL� YH�
NHUDWRNRQXV� WDQÕVÕQÕQ� NRQXS� WHGDYL� VRQUDVÕ� WDNLELQLQ� GR÷UX�
úHNLOGH�\DSÕOPDVÕ�P�PN�Q�ROPDNWDGÕU��.HUDWRPHWULN�|Oo�P-
OHU�LoLQ�SHN�oRN�IDUNOÕ�FLKD]�NXOODQÕOPDNWDGÕU�YH�EX�FLKD]ODUÕQ�
KDVVDV� |Oo�POHU� DOPDVÕ� NDGDU� ELUELULQLQ� \HULQH� NXOODQÕODELO-
LUOL÷L� GH� |QHPOLGLU�� dDOÕúPDPÕ]GD� 3HQWDFDP� 6FKHLPSIOXJ�
sistemi, Lenstar LS 900 optik biyometri ve Topcon KR 
�����3�RWRUHIUDNWRPHWUH�FLKD]ODUÕQÕQ�NHUDWRPHWULN�|Oo�POHUL-
QLQ� ELUELUL\OH� X\XPXQX� YH� FLKD]ODU� DUDVÕQGDNL� X\XPXQ�
KRUL]RQWDO�NRUQHD�oDSÕQGDQ�HWNLOHQLS�HWNLOHQPHGL÷LQL�GH÷HU-
OHQGLUPH\L�DPDoODGÕN�
dDOÕúPDPÕ]GD��OLPEXVWDQ�OLPEXVD�NRUQHD�oDSÕQÕQ�����PP�YH�
!���PP�ROPDVÕQD�J|UH�D\UÕODQ�JUXSODU�DUDVÕQGD�\Dú��WDUDI�YH�
6(� DoÕVÕQGDQ� DQODPOÕ� IDUN� EXOXQPD]NHQ� �S!������� NHUDWR-
PHWULN�GH÷HUOHU�RODQ�.���.��YH�.P�GH÷HUOHULQGH�DQODPOÕ�IDUN�
EXOXQGX��S��������.���.��YH�.P�RUWDODPDODUÕ�KHU��o�FLKD]OD�
GD�NRUQHD�oDSÕ�����PP�RODQ�JUXSWD��GL÷HU�JUXED�J|UH�LVWDWLV-
WLNVHO�RODUDN�DQODPOÕ�ELoLPGH�GDKD�\�NVHN�EXOXQGX��.RUQHDO�
oDS�DUWWÕNoD�NRUQHDO�NÕUPD�J�F�Q�Q�D]DOGÕ÷Õ�J|U�OG���<DSÕODQ�
oDOÕúPDODUGD� OLPEXVWDQ�OLPEXVD� NRUQHDO� oDS� LOH� NRUQHDO�
NÕUPD�J�F��YH�$8�|Oo�POHUL�DUDVÕQGD�NRUHODV\RQ�WDQÕPODQ-
PÕúWÕU� ������� +RIIPDQQ� YH� DUN�� ���� NRUQHDO� oDS� LOH� NRUQHDO�
NXUYDW�U� DUDVÕQGD� DQODPOÕ� QHJDWLI� NRUHODV\RQ� �U ���������
,ULEDUUHQ� YH� DUN�� ���� NRUQHDO� oDS� LOH� NRUQHDO� NÕUPD� J�F��
DUDVÕQGD� QHJDWLI� NRUHODV\RQ� �U �������� ELOGLUPLúOHUGLU��
%HQ]HU�úHNLOGH��<D\FÕR÷OX�YH�DUN������GD�\DSWÕNODUÕ�oDOÕúPDGD�
NHUDWRPHWUL�GH÷HUOHUL�LOH�NRUQHD�oDSÕ�DUDVÕQGD�QHJDWLI�NRUHODV-
\RQ� ROGX÷XQX� ELOGLUPLúWLU�� 7RX]HDX� YH� DUN�� ���� LVH�
limbustan-limbusa korneal çap ile anterior korneal radius 
DUDVÕQGD� SR]LWLI� NRUHODV\RQ� �U ����� ROGX÷XQX� ELOGLUPLúWLU��
$NVLQH�oDOÕúPDODU�ROVD�GD�ELUoRN�\D]DU�EL]LP�oDOÕúPDPÕ]GD�
ROGX÷X�JLEL� OLPEXVWDQ�OLPEXVD�NRUQHDO� oDS� DUWWÕNoD�NRUQHDO�
NÕUPD�J�F�Q�Q�D]DOGÕ÷ÕQÕ�ELOGLUPLúWLU�
dDOÕúPDPÕ]GD��JUXSODU�DUDVÕQGD�NHUDWRPHWULN�GH÷HUOHU�GÕúÕQ-
GD�g.'�YH�$'�JLEL�|Q�VHJPHQW�SDUDPHWUHOHUL�YH�$8�DoÕVÕQ-
GDQ� GD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN� PHYFXWWX� �S��������
.RUQHDO� oDS� ���� PP� RODQ� JUXSWD�$8��$'� YH� g.'� GL÷HU�

JUXSWDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELoLPGH�G�ú�N�EXOXQGX�YH�
NRUQHDO� oDS� DUWWÕNoD�� EXQD� X\XPOX� úHNLOGH� J|]�Q� GL÷HU�
E�\�NO�N� |Oo�POHULQLQ� GH� DUWWÕ÷Õ� J|VWHULOGL�� /LWHUDW�UGHNL�
oDOÕúPDODUGD� X]XQ� J|]OHUGH� NRUQHDO� NÕUPD� J�F�� YH� OHQV�
J�F�Q�Q� GDKD� D]� ROGX÷X� YH� NÕVD� J|]OHUGH� EXQXQ� WDP� WHUVL�
ROGX÷X� YH� EX� VD\HGH� HPHWURSL]DV\RQXQ� VD÷ODQGÕ÷Õ�� J|]�Q�
GR÷XPGDQ�LWLEDUHQ�E�\�UNHQ�ED]Õ�EL\RPHWULN�SDUDPHWUHOHULQL�
GH÷LúWLUHUHN� HPHWURSL]DV\RQD� NDWNÕ� VD÷ODGÕ÷Õ� ELOGLULOPLúWLU�
�������%L]LP�oDOÕúPDPÕ]GD�GD�JHUHN�NHUDWRPHWULN�GH÷HUOHU�LOH�
LOJLOL� EXOJXODU� JHUHNVH� E�\�NO�N� |Oo�POHUL� EX� KLSRWH]OH�
X\XPOX� EXOXQPXúWXU�� dDOÕúPDPÕ]GD�� EX� KLSRWH]GHQ� IDUNOÕ�
RODUDN� OHQV� NÕUPD� J�F�Q�� HWNLOH\HELOHFHN� /.� DoÕVÕQGDQ�
JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN� EXOXQ-
PDPÕúWÕU��S!������

,&&��LNL�GH÷LúNHQ�DUDVÕQGDNL�X\XPXQ�VDSWDQPDVÕQGD�LVWDWLV-
WLNVHO� ELU� \|QWHP� RODUDN� NXOODQÕODELOLU�� DQFDN� ���� /R$��
FLKD]ODU�DUDVÕQGDNL�X\XPX�GH÷HUOHQGLUPHN� LoLQ�GDKD� L\L�ELU�
J|VWHUJHGLU� ������ )DUNOÕ� FLKD]ODUOD� \DSÕODQ� NHUDWRPHWULN�
|Oo�POHUL�NDUúÕODúWÕUPDN�LoLQ�GDU�ELU�/R$�����'
GHQ�N�o�N���L\L�
ELU�FLKD]�X\XPX�RODUDN�NDEXO�HGLOLU�����'
GHQ�D]VD�P�NHP-
PHO� ELU� X\XP� ROGX÷X� V|\OHQHELOLU�� $UDOÕN� �� '
GHQ� GDKD�
JHQLúVH�� FLKD]ODU� ELUELULQLQ� \HULQH� NXOODQÕODPD]� ������%L]LP�
oDOÕúPDPÕ]GD�KHU�LNL�JUXSWD�GD�\DSÕODQ�LNLOL�FLKD]�NDUúÕODúWÕU-
PDODUÕQGD�����/R$¶\D�J|UH�DOW�YH��VW�OLPLWOHU�DUDVÕQGDNL�IDUN�
.��GH÷HUOHUL�LoLQ���'¶QLQ��]HULQGH�EXOXQPXúWXU��.P�LoLQ�EX�
IDUN� NRUQHD� oDSÕ� ���� PP� RODQ� JUXSWDNL� 3HQWDFDP�7RSFRQ�
NDUúÕODúWÕUPDVÕ�KDULo�E�W�Q�NDUúÕODúWÕUPDODUGD���'¶QLQ�DOWÕQGD�
EXOXQPXúWXU�� .RUQHD� oDSÕ� ���� PP� RODQ� JUXSWD� 3HQWD-
FDP�7RSFRQ�NDUúÕODúWÕUPDVÕ�LoLQ�E�W�Q�NHUDWRPHWULN�GH÷HUOHU�
LoLQ� ����/R$¶\D� J|UH� DOW� YH� �VW� OLPLWOHU� DUDVÕQGDNL� IDUN� ��
'¶QLQ��]HULQGHGLU�YH�EX�JUXSWD�EX�LNL�FLKD]�DUDVÕQGD�HQ�G�ú�N�
NOLQLN� X\XP� ROGX÷X� V|\OHQHELOLU�� *HQHO� RODUDN� GD� FLKD]ODU�
DUDVÕQGDNL�X\XPVX]OXN�NRUQHD�oDSÕ�����PP�RODQ�JUXSWD�GDKD�
ID]ODGÕU�� &LKD]ODUÕQ� ELUELUL\OH� NDUúÕODúWÕUÕOPDVÕQGD� EXOXQDQ�
JHQLú�/R$�DUDOÕNODUÕ�QHGHQL\OH��FLKD]ODUÕQ�.��|Oo�POHUL�LoLQ�
ELUELUL� \HULQH� NXOODQÕODELOLUOL÷L� NRUQHD� oDSÕQGDQ� ED÷ÕPVÕ]�
RODUDN�NOLQLN�RODUDN�X\JXQ�EXOXQPDPÕúWÕU��.��YH�.P�LoLQ�LVH�
NRUQHD� oDSÕ� !��� PP� RODQ� JUXSWD� E�W�Q� FLKD]ODUÕQ� LNLOL�
NDUúÕODúWÕUPDVÕQGD�����/R$¶\D�J|UH�DOW�YH��VW�OLPLWOHU�DUDVÕQ-
GDNL�IDUN���'¶QLQ�DOWÕQGDGÕU�YH�EX�SDUDPHWUHOHU�LoLQ�FLKD]ODU�
EX�JUXSWD�ELUELUL�\HULQH�NXOODQÕODELOLU��.RUQHD�oDSÕ�����PP�
RODQ� JUXSWD� LVH� ���/R$¶\D� J|UH� IDUN� .�� LoLQ� VDGHFH�
/HQVWDU�7RSFRQ�NDUúÕODúWÕUPDVÕQGD��.P�LoLQ�LVH�VDGHFH�3HQWD-
FDP�/HQVWDU� YH� /HQVWDU�7RSFRQ� NDUúÕODúWÕUPDVÕQGD� ��'¶QLQ�
DOWÕQGDGÕU�
%LUoRN� oDOÕúPDGD�� /HQVWDU
ÕQ� VD÷OÕNOÕ� J|]OHUGH� VDSWDGÕ÷Õ�
NHUDWRPHWULN�GH÷HUOHU��,2/0DVWHU��&DUO=HLVV�0HGLWHF��-HQD��
$OPDQ\D���6LULXV�6FKHLPSIOXJ�3ODFLGR�WRSRJUDIÕ�YH�7RPH\-
5&������ RWRPDWLN� NHUDWRPHWUH� JLEL� GL÷HU� FLKD]ODUOD�
NDUúÕODúWÕUÕOGÕ� ��������� %XFNKXUVW� YH� DUN�� ����� /HQVWDU� LOH�
|Oo�OHQ� NRUQHDO� NXUYDW�U� |Oo�POHULQL� ,2/0DVWHU� LOH� EHQ]HU�
ELOGLUPLúWLU�� +RIIHU� YH� DUN�� ����� /HQVWDU� YH� ,2/0DVWHU� LOH�
NDWDUDNWOÕ�YH�VD\GDP�OHQVOL�J|]OHUGHQ�HOGH�HWWLNOHUL�|Oo�POHUL�
NDUúÕODúWÕUPÕú�YH�/HQVWDU�LOH�|Oo�OHQ�NHUDWRPHWUL�GH÷HUOHULQLQ�
GDKD� G�]� |Oo�OG�÷�Q�� ELOGLUVHOHU� GH� FLKD]ODU� DUDVÕQGD�
X\XPXQ� L\L� ROGX÷XQX� ELOGLUPLúWLU�� &KHQ� YH� DUN�� �����
6FKHLPSIOXJ�VLVWHP�LOH�/HQVWDU¶Õ�NDUúÕODúWÕUPÕú�YH�.P�GH÷HU-

OHUL� LoLQ� FLKD]ODUÕQ� NOLQLN� RODUDN� ELUELUL� \HULQH� NXOODQÕODEL-
OHFH÷LQL�ELOGLUPLúWLU��+XDQJ�YH�DUN��������/HQVWDU�NXOODQÕODUDN�
HOGH� HGLOHQ� .��� .�� YH� .P� GH÷HUOHULQLQ� 6FKHLPSIOXJ�
VLVWHPLQGHQ�GDKD�GLN�ROGX÷XQX�ELOGLULUNHQ�8FDNKDQ�YH�DUN��
�����GD��VD÷OÕNOÕ�J|]OHUGH�/HQVWDU
ÕQ�NHUDWRPHWULN�|Oo�POHUL-
QLQ�3HQWDFDP
GDQ�DQODPOÕ�GHUHFHGH�GDKD�GLN�ROGX÷XQX�EHOLUWWL�
�S����������%L]LP�oDOÕúPDPÕ]GD�3HQWDFDP�/HQVWDU�DUDVÕQGD�
E|\OH�ELU�IDUN�WHVSLW�HGLOPHVH�GH�/HQVWDU�7RSFRQ�NDUúÕODúWÕU-
PDVÕQGD� /HQVWDU¶ÕQ� |]HOOLNOH�.�� GH÷HULQL� GDKD� GLN� |OoW�÷��
J|]OHPOHQPLúWLU�� %HQ]HU� GXUXP� 3HQWDFDP�7RSFRQ�
NDUúÕODúWÕUPDVÕQGD�GD�PHYFXW�ROXS��3HQWDFDP¶ÕQ�|]HOOLNOH�.��
GH÷HULQL�7RSFRQ¶GDQ�GDKD�GLN�|OoW�÷��J|U�OP�úW�U�
dDOÕúPDGD� JUXSODUGD� \HU� DODQ� J|]OHULQ� RUWDODPD� NRUQHD�
oDSODUÕ�DUDVÕQGD�oRN�ID]OD�IDUN�ROPDPDVÕ�oDOÕúPDQÕQ�SRWDQVL-
\HO�ELU�NÕVÕWOÕOÕ÷ÕGÕU��*HOHFHNWH��SURVSHNWLI�RODUDN�WDVDUODQPÕú��
GDKD� ID]OD� VD\ÕGD� PLNURNRUQHD� YH� PDNURNRUQHDOÕ� J|]OHUL�
LoHUHQ�oDOÕúPDODU�SODQODQDUDN�GDKD�NHVLQ�VRQXoODUD
XODúÕODELOLU�

SONUÇ
dDOÕúPDPÕ]GD� NRUQHDO� oDS� DUWWÕNoD� NRUQHDO� NÕUPD� J�F�Q�Q�
D]DOGÕ÷Õ� YH� $8�� $'�� g.'� JLEL� GH÷HUOHULQ� GH�
HPHWURSL]DV\RQX� VD÷OD\DFDN� úHNLOGH� NRUQHDO� oDS� LOH� GR÷UX�
RUDQWÕOÕ��NHUDWRPHWUL\OH�WHUV�RUDQWÕOÕ�RODUDN�GH÷LúLP�J|VWHUGL÷L�
VDSWDQGÕ��3HQWDFDP�6FKHLPSIOXJ�VLVWHPL��7RSFRQ�.5�����3�
RWRNHUDWRUHIUDNWRPHWUH�YH�/HQVWDU�/6����EL\RPHWUL�FLKD]ODUÕ�
NHUDWRPHWUL� |Oo�POHUL� DoÕVÕQGDQ� KHU� QH� NDGDU� LVWDWLVWLNVHO�
olarak birbiriyle uyumlu gibi görünse de her iki grupta da 
JHQLú� ����/R$� DUDOÕNODUÕ� QHGHQL\OH�.�� |Oo�P�� LoLQ� NOLQLN�
RODUDN� ELUELUL� \HULQH� NXOODQÕP� DoÕVÕQGDQ� X\XPOX� EXOXQ-
PDPÕúWÕU��.��YH�.P�|Oo�POHUL�LoLQ�LVH�NRUQHD�oDSÕ�!���PP�
RODQ�JUXSWD�FLKD]ODU�X\XPOXGXU�YH�ELUELUL�\HULQH�NXOODQÕODELO-
LU��.RUQHD�oDSÕ�����PP�RODQ�JUXSWD�FLKD]ODU�DUDVÕ�X\XP�GDKD�
D]GÕU� YH� ELUELUL� \HULQH� NXOODQÕP� NRQXVXQGD� GLNNDWOL� ROPDN�
JHUHNOLGLU��

(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
%H\NR]� hQLYHUVLWHVL� $UDúWÕUPD� YH� 3URMH� *HOLúWLUPH� (WLN�
.RPLV\RQX� WDUDIÕQGDQ� RQD\ODQPÕúWÕU� �RQD\� QXPDUDVÕ��
��������

<D]DU�.DWNÕODUÕ��
)LNLU�±�+�8���7DVDUÕP���+�8���'HQHWOHPH���0�*�$���$�<�.���
.D\QDNODU� �� +�8���� 0DO]HPHOHU� ±� +�8��� 9HUL� 7RSODQPDVÕ�
YH�YH\D� øúOHPHVL�±�+�8���0�*�$�� �$QDOL]�YH�YH\D�<RUXP�±�
0�*�$��� /LWHUDW�U�7DUDPDVÕ� ��$�<�.���<D]Õ\Õ�<D]DQ� ��+�8���
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dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVDO�'HVWHN�
<D]DUODU�EX�oDOÕúPD�LoLQ�ILQDQVDO�GHVWHN�DOPDGÕNODUÕQÕ�EH\DQ�
HWPLúOHUGLU�
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WLRQV�� 7KRURIDUH�� 86$�� 6/$&.� ,QFRUSRUDWHG��
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5�IHU� )�� 6FKU|GHU� $�� (UE� &�� :KLWH�WR�ZKLWH�
corneal diameter: normal values in healthy 
KXPDQV� REWDLQHG�ZLWK� WKH�2UEVFDQ� ,,� WRSRJUD-
SK\�V\VWHP��&RUQHD����������������

+RIIPDQQ�3&��+�W]�::��$QDO\VLV�RI�ELRPHWU\�
and prevalence data for corneal astigmatism in 
���� ���� H\HV�� -� &DWDUDFW� 5HIUDFW� 6XUJ�
����������������

7RX]HDX� 2��$OORXFK� &�� %RUGHULH�9�� .RSLWR� 5��
/DURFKH�/��&RUUHODWLRQ� EHWZHHQ� UHIUDFWLRQ� DQG�
RFXODU� ELRPHWU\�� -� )U� 2SKWDOPRO��
���������������

,ULEDUUHQ� 5�� )XHQWHV� %RQWKRX[� )�� 3IRUWQHU� 7��
&KLDUDGLD� 3�� 6WHOO� :.�� &RUQHDO� SRZHU� LV�
FRUUHODWHG� ZLWK� DQWHULRU� FKDPEHU� GLDPHWHU��
,QYHVW�2SKWKDOPRO�9LV�6FL��������������������

<D\FÕR÷OX� 5$�� 3HOLW�$�� 7R\JDU� 2��$NRYD�<$��
2N�OHU�3DUDPHWUHOHU��*|]�øoL�%DVÕQFÕ�YH�*|]�Q�
5HIUDNWLI� *�F�� $UDVÕQGDNL� .RUHODV� \RQXQ�
øQFHOHQPHVL��7�.OLQ�2IWDOPRO���������������

*RUGRQ� 5$�� 'RQ]LV� 3%�� 5HIUDFWLYH� GHYHORS-
PHQW� RI� WKH� KXPDQ� H\H�� $UFK� 2SKWKDOPRO�
���������������

5RQQHEXUJHU� $�� %DVDUDE� -�� +RZODQG� +&��
*URZWK� RI� WKH� FRUQHD� IURP� LQIDQF\� WR� DGROHV-
FHQFH��2SKWKDOPLF�3K\VLRO�2SW��������������

,QDJDNL�<��7KH�UDSLG�FKDQJH�RI�FRUQHDO�FXUYDWXUH�
LQ� WKH� QHRQDWDO� SHULRG� DQG� LQIDQF\�� $UFK�
2SKWKDOPRO�����������������

%ODQG� -0��$OWPDQ�'*��6WDWLVWLFDO�PHWKRGV� IRU�
assessing agreement between two methods of 
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+XD�<��;X�=��4LX�:��HW�DO��3UHFLVLRQ��UHSHDWDELOL-
W\�DQG�UHSURGXFLELOLW\��DQG�DJUHHPHQW�RI�FRUQHDO�
power measurements obtained by Topcon 
.5��:� DQG� L7UDFH�� 3/26� 21(��
��������H���������

%XFNKXUVW�3-��:ROIIVRKQ�-6��6KDK�6�1DURR�6$��
'DYLHV�/1��%HUURZ�(-��$�QHZ�RSWLFDO�ORZ�FRKHU-
ence reflectometry device for ocular biometry in 
FDWDUDFW� SDWLHQWV�� %U� -� 2SKWKDOPRO��
�����������±����

+RIIHU�.-��6KDPPDV�+-��6DYLQL�*��&RPSDULVRQ�
RI� �� ODVHU� LQVWUXPHQWV� IRU� PHDVXULQJ� D[LDO�
OHQJWK��-�&DWDUDFW�5HIUDFW�6XUJ������������±���

&UX\VEHUJ� /3�� 'RRUV� 0�� 9HUEDNHO� )�� %HUHQG-
VFKRW�77��'H�%UDEDQGHU�-��1XLMWV�50��(YDOXD-
WLRQ�RI�WKH�/HQVWDU�/6����QRQ�FRQWDFW�ELRPHWHU��
%U�-�2SKWKDOPRO�������������±���

&KHQ�:��0F�$OLQGHQ�&��3HVXGRYV�.��:DQJ�4��
/X�)��)HQJ�<��HW�DO��6FKHLPSIOXJ�3ODFLGR�WRSRJ-
rapher and optical low-coherence reflectometry 
ELRPHWHU�� UHSHDWDELOLW\� DQG� DJUHHPHQW�� -�
&DWDUDFW�5HIUDFW�6XUJ�������������±���

+XDQJ�-��6DYLQL�*��6X�%��=KX�5��)HQJ�<��/LQ�6��
&KHQ�+��:DQJ�4�� &RPSDULVRQ� RI� NHUDWRPHWU\�
and white-to-white measurements obtained by 
Lenstar with those obtained by autokeratometry 
DQG� FRUQHDO� WRSRJUDSK\�� &RQW� /HQV� $QWHULRU�
(\H�������������������

+XDQJ�-��3HVXGRYV�.��:HQ�'��&KHQ�6��:ULJKW�7��
:DQJ�;��HW�DO��&RPSDULVRQ�RI�DQWHULRU�VHJPHQW�
measurements with rotating Scheimpflug 
photography and partial coherence reflectome-
WU\��-�&DWDUDFW�5HIUDFW�6XUJ�������������±���

�8FDNKDQ�22��$NEHO�9��%L\LNOL�=��.DQSRODW�$��
&RPSDULVRQ� RI� FRUQHDO� FXUYDWXUH� DQG� DQWHULRU�
chamber depth measurements using the manual 
NHUDWRPHWHU��/HQVWDU�/6����DQG� WKH�3HQWDFDP��
0LGGOH�(DVW�$IU�-�2SKWKDOPRO�������������±��
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ABSTRACT
Objective:
2XU�DLP�LQ�WKLV�VWXG\�ZDV�WR�SUHVHQW�WKH�JHQHUDO�FKDUDFWHULVWLFV�RI�WUDXPD�FDVHV�UHTXLULQJ�SHGLDW�
ULF� LQWHQVLYH� FDUH� IROORZ�XS� LQ�$QWDO\D� SURYLQFH� DQG� WR� UHYHDO� WKH� FDVHV� UHTXLULQJ� VXUJLFDO�
LQWHUYHQWLRQV��

Methods:
7UDXPD� FDVHV� WUHDWHG� LQ� WKH� SHGLDWULF� LQWHQVLYH� FDUH� XQLW�
EHWZHHQ�$XJXVW������DQG�2FWREHU������ZHUH�UHWURVSHFWLYHO\�
FROOHFWHG�

Results:
2QH� KXQGUHG� DQG� VL[� FDVHV� ���� JLUOV� DQG� ��� ER\V�� �ZLWK� D�
PHGLDQ�DJH�RI������PRQWKV��������������ZHUH�LQFOXGHG�LQ�WKH�
VWXG\���(LJKW\�WKUHH�SHUFHQW������RI�WKH�FDVHV�ZHUH����\HDUV�
ROG�RU�\RXQJHU��7KH�PRVW�FRPPRQ�IRUP�RI�WUDXPD�ZDV�WUDIILF�
DFFLGHQWV�LQ������������FDVHV�DQG�WKH�PRVW�FRPPRQ�SDWKROR�
JLHV�ZHUH�FUDQLDO�IUDFWXUHV�LQ����FDVHV����������LQWUDFUDQLDO�
KHPRUUKDJHV� LQ� ��� FDVHV� �������� DQG� OXQJ� FRQWXVLRQ� LQ� ���
FDVHV�����������6XUJLFDO�LQWHUYHQWLRQ�ZDV�UHTXLUHG�LQ�D�WRWDO�
RI����FDVHV����������ZKLOH�WKH�PRVW�IUHTXHQW�QHHG�IRU�VXUJHU\�
ZDV� QHXURVXUJLFDO� LQWHUYHQWLRQV� LQ� ��� FDVHV� ��������� )RXU�
�������FDVHV�GLG�QRW�VXUYLYH�WR�3,&8�GLVFKDUJH�

Conclusion:
7UDXPD�LV�VWLOO�DQ�LPSRUWDQW�FDXVH�RI�PRUWDOLW\�DQG�PRUELGLW\�
LQ� WKH� SHGLDWULF� DJH� JURXS��$OWKRXJK� WUDXPDV� DUH� D� PRUH�
FRPPRQ� FDXVH� RI� GHDWK� IRU� WKH� DGROHVFHQW� DJH� JURXS�� WKH�
UHVXOWV�RI�RXU�VWXG\�VKRZ�WKDW�WKH�QHHG�IRU�LQWHQVLYH�FDUH�IRU�
FKLOGUHQ� XQGHU� ��� \HDUV� RI� DJH� PD\� EH� PRUH� IUHTXHQW��
$OWKRXJK�WUDXPD�FDVHV�DUH�DFFHSWHG�LQ�WKH�VXUJLFDO�GLVHDVHV�
JURXS��RXU�VWXG\�VKRZV�WKDW�DOPRVW�����RI�WKH�FDVHV�FDQ�EH�
WUHDWHG�ZLWK�RQO\�PHGLFDO�LQWHQVLYH�FDUH�WUHDWPHQWV�

Key Words: 
3HGLDWULFV��$FFLGHQWDO�,QMXULHV��6XUJLFDO�3URFHGXUHV
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.RUX\XFX� KHNLPOLN� YH� WHGDYL� RODQDNODUÕQÕQ� DUWÕúÕ� oRFXN�
VD÷OÕ÷Õ� DODQÕQGD� |QHPOL� L\LOHúPHOHUH� QHGHQ� ROPXúVD� GD�
WUDYPDODUD�ED÷OÕ�|O�POHU�YH�NDOÕFÕ�VDNDWOÕNODU�KDOHQ�|QHPOL�ELU�
VD÷OÕN� VRUXQX� RODUDN� J|U�OPHNWHGLU��.�UHVHO�+DVWDOÕN�<�N��
����� 5DSRUX¶QGD� oRFXNODUGD� VRQ� RWX]� \ÕOGD� WUDYPDWLN�
\DUDODQPDODUGD� DQODPOÕ� ELU� D]DOPD� ROPDGÕ÷Õ� J|U�OPHNWHGLU�
�����.RUX\XFX�|QOHPOHU��HEHYH\Q�H÷LWLPOHUL�YH�XODúÕP�J�YHQ�
OL÷LQL� DUWWÕUDQ� �]RUXQOX� oRFXN� NROWX÷X� YE��� X\JXODPDODU�
oRFXNODUGD� WUDYPDWLN� \DUDODQPDODUÕQ� DUWPDVÕQÕ� HQJHOOHPHN�
WHGLU������%XQXQOD�ELUOLNWH��DFLO�VD÷OÕN�KL]PHWOHULQLQ�\D\JÕQ�
ODúPDVÕ�YH�KDVWDQHOHUGH�WHGDYL�HGLFL�KL]PHWOHULQ�L\LOHúWLULOPH�
VL��NDOÕFÕ� VDNDWOÕN�YH�|O�P�RUDQODUÕQÕ� D]DOWPDNWDGÕU��hONHP�
L]GH� oRFXN� KDVWDODUGD� WUDYPD� VRQUDVÕ� HUNHQ� G|QHPGH� FLGGL�
FHUUDKL� JLULúLP� JHUHNVLQLP� VÕNOÕ÷ÕQD� \|QHOLN� ELU� oDOÕúPD�
EXOXQPDPDNWDGÕU��%X�oDOÕúPDGDNL�DPDFÕPÕ]��$QWDO\D�LOLQGH�
ELU� H÷LWLP� YH� DUDúWÕUPD� KDVWDQHVLQGHNL� oRFXN� \R÷XQ� EDNÕP�
WDNLEL� JHUHNWLUHQ� WUDYPD� ROJXODUÕQÕQ� JHQHO� |]HOOLNOHULQL�
VXQPDN� YH� FHUUDKL� JLULúLP� JHUHNWLUHQ� ROJXODUÕ� YH� \DSÕODQ�
FHUUDKL�JLULúLPOHUL�RUWD\D�NR\PDNWÕU�
 
GEREÇ ve YÖNTEM
dDOÕúPD��\ÕOOÕN�RUWDODPD�����KDVWDQÕQ�WDNLS�HGLOGL÷L��WÕEEL�YH�
FHUUDKL� ROJXODU�� ��� \DWDNOÕ� ��� EDVDPDN� oRFXN� \R÷XQ� EDNÕP�
�QLWHVLQGH�\DSÕOPÕúWÕU��$÷XVWRV������LOH�(NLP������WDULKOHUL�
DUDVÕQGD�$QWDO\D�(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVL�oRFXN�\R÷XQ�

EDNÕP��QLWHVLQH�\DWÕUÕODQ�ROJXODU�JHUL\H�G|Q�N�RODUDN�J|]GHQ�
JHoLULOGL�� <DWÕú� VHEHEL� SULPHU� WUDYPDWLN� HW\RORMLOHU� RODQ�
ROJXODU�oDOÕúPD\D�GDKLO�HGLOGL��2OJXODUÕQ�GHPRJUDILN�YHULOHUL�
\OH� ELUOLNWH� 3ULVP� ����� �SHGLDWULF� ULVN� RI� PRUWDOLW\�� YH�
*ODVJRZ�NRPD�VNRUODUÕ��WUDYPD�úHNOL��HWNLOHQHQ�Y�FXW�E|OJHO�
HUL��\DSÕODQ�WÕEEL�YH�FHUUDKL�WHGDYLOHU�YH�WDEXUFXOXN�GXUXPODUÕ�
ND\GHGLOGL��&HUUDKL�WHGDYLOHUGH�LON�ELU�KDIWD�LoLQGH�YH�DPHOL�
\DWKDQH� NRúXOODUÕQGD� \DSÕODQ�P�GDKDOHOHU� GLNNDWH� DOÕQÕUNHQ�
\�]H\VHO�NHVLNOHUH�\DSÕODQ�EDVLW�FHUUDKL�P�GDKDOHOHU�GLNNDWH�
DOÕQPDGÕ��.DUGL\DN�NRQW�]\RQ�WDQÕVÕQGD�KLSRNVL�\D�GD�NDUGL�
\DN� DUUHVW� KLND\HVL� ROPD\DQ�� |]HOOLNOH� WRUDNV� WUDYPDOÕ�
ROJXODUGD� DUWPÕú� WURSRQLQ� G�]H\L� �7URSRQLQ� 7!��� QJ�/��
GLNNDWH�DOÕQGÕ��'HNVPHGHWRPLGLQ�VHGDV\RQX�G�ú�N�GR]ODUGD�
������PFJ�NJ�VDDW��YH�\�NOHPH�GR]X�\DSÕOPDGDQ�X\JXODQGÕ��
.OLQLN�JHUHNOLOL÷H�J|UH�GDKD�HUNHQ�\D�GD�LON����VDDW�VRQXQGD�
D]DOWÕODUDN� ������ VDDW� LoLQGH� VRQODQGÕUÕODFDN� úHNLOGH�
NXOODQÕOGÕ��
6�UHNOL�GH÷LúNHQOHU�RUWDQFD�YH�oH\UHNOLNOHU�DUDVÕ�PHVDIH�����
SHUVHQWLO���� SHUVHQWLO�� RODUDN� LIDGH� HGLOGL�� .DWHJRULN�
GH÷LúNHQOHU�Q�����RODUDN�LIDGH�HGLOGL��.DWHJRULN�GH÷LúNHQOHU�
LQ� JUXSODU� DUDVÕQGDNL� NDUúÕODúWÕUPDODUÕQGD� .L�NDUH� WHVWL�
NXOODQÕOGÕ�� 6�UHNOL� GH÷LúNHQOHULQ� �o� YH\D� GDKD� ID]OD� JUXS�
DUDVÕQGDNL� NDUúÕODúWÕUPDODUÕQGD� .UXVNDO�:DOOLV� WHVWL�
NXOODQÕOGÕ�� øVWDWLVWLNVHO� RODUDN� S������ ROPDVÕ� DQODPOÕ� NDEXO�
HGLOGL�� � øVWDWLVWLNVHO� KHVDSODPDODUGD� 6WDWLVWLFDO� 3DFNDJH� IRU�
6RFLDO� 6FLHQFHV� �6366�� IRU� :LQGRZV� V�U�P� ��� SURJUDPÕ�
NXOODQÕOGÕ��
%X� oDOÕúPD�$QWDO\D� (÷LWLP� YH�$UDúWÕUPD� KDVWDQHVL� NOLQLN�
DUDúWÕUPDODU� HWLN� NXUXOXQGD� ��������� EDúYXUX� QXPDUDVÕ� LOH�
GH÷HUOHQGLULOPLú� ROXS� ����������� WDULK� YH� ������ QXPDUDOÕ�
NDUDUOD� RQD\ODQPÕúWÕU�� dDOÕúPDPÕ]GD� ELOLPVHO� DUDúWÕUPD� YH�
\D\ÕQ� HWL÷L� LONHOHULQH� D\NÕUÕ� LoHULN� EXOXQPDPDNWD� ROXS�
+HOVLQNL�'HNOHUDV\RQX�LONHOHULQH�X\XOPXúWXU�
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JUXSODUÕQD� J|UH� D\UÕOGÕ÷ÕQGD� ���� \Dú� JUXEXQGD� ��� ROJX�
��������� ����� \Dú� JUXEXQGD� ��� ROJX� �������� YH� ���� \Dú�
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WUDYPD� úHNOL� ��� �������� ROJXGD� J|U�OHQ� WUDILN� ND]DODUÕ\GÕ�
�7DEOR�,���

2OJXODUÕQ� ��¶L� �������� KDVWDQHPL]� DFLO� VHUYLVLQGHQ� NDEXO�
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oHYUH�LOOHU��NDEXO�HGLOGL��2OJXODU�NDEXO�HGLOGLNOHUL�\HUH�J|UH�
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D]� ���>�����@� ROJX\D� NDUúÕOÕN� �� >����@� ROJX�� S �������
ROGX÷X� J|U�OG���2OJXODUÕQ� ��¶VLQGH� �������� NDID� WUDYPDVÕ��
��¶�QGH���������WRUDNV�WUDYPDVÕ����¶�QGH���������DEGRPHQ�
WUDYPDVÕ�� ��¶�QGH� �������� LVNHOHW� VLVWHPL� WUDYPDVÕ� YH�
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PHYFXWWX��7DEOR�,,���

2OJXODUÕQ�\DWÕúWDNL�*ODVJRZ�NRPD�VNRUODUÕ������������
3ULVP������VNRUODUÕ�LVH���������RODUDN�WHVSLW�HGLOGL��*UDILN����

��
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ABSTRACT
Objective:
2XU�DLP�LQ�WKLV�VWXG\�ZDV�WR�SUHVHQW�WKH�JHQHUDO�FKDUDFWHULVWLFV�RI�WUDXPD�FDVHV�UHTXLULQJ�SHGLDW�
ULF� LQWHQVLYH� FDUH� IROORZ�XS� LQ�$QWDO\D� SURYLQFH� DQG� WR� UHYHDO� WKH� FDVHV� UHTXLULQJ� VXUJLFDO�
LQWHUYHQWLRQV��

Methods:
7UDXPD� FDVHV� WUHDWHG� LQ� WKH� SHGLDWULF� LQWHQVLYH� FDUH� XQLW�
EHWZHHQ�$XJXVW������DQG�2FWREHU������ZHUH�UHWURVSHFWLYHO\�
FROOHFWHG�

Results:
2QH� KXQGUHG� DQG� VL[� FDVHV� ���� JLUOV� DQG� ��� ER\V�� �ZLWK� D�
PHGLDQ�DJH�RI������PRQWKV��������������ZHUH�LQFOXGHG�LQ�WKH�
VWXG\���(LJKW\�WKUHH�SHUFHQW������RI�WKH�FDVHV�ZHUH����\HDUV�
ROG�RU�\RXQJHU��7KH�PRVW�FRPPRQ�IRUP�RI�WUDXPD�ZDV�WUDIILF�
DFFLGHQWV�LQ������������FDVHV�DQG�WKH�PRVW�FRPPRQ�SDWKROR�
JLHV�ZHUH�FUDQLDO�IUDFWXUHV�LQ����FDVHV����������LQWUDFUDQLDO�
KHPRUUKDJHV� LQ� ��� FDVHV� �������� DQG� OXQJ� FRQWXVLRQ� LQ� ���
FDVHV�����������6XUJLFDO�LQWHUYHQWLRQ�ZDV�UHTXLUHG�LQ�D�WRWDO�
RI����FDVHV����������ZKLOH�WKH�PRVW�IUHTXHQW�QHHG�IRU�VXUJHU\�
ZDV� QHXURVXUJLFDO� LQWHUYHQWLRQV� LQ� ��� FDVHV� ��������� )RXU�
�������FDVHV�GLG�QRW�VXUYLYH�WR�3,&8�GLVFKDUJH�

Conclusion:
7UDXPD�LV�VWLOO�DQ�LPSRUWDQW�FDXVH�RI�PRUWDOLW\�DQG�PRUELGLW\�
LQ� WKH� SHGLDWULF� DJH� JURXS��$OWKRXJK� WUDXPDV� DUH� D� PRUH�
FRPPRQ� FDXVH� RI� GHDWK� IRU� WKH� DGROHVFHQW� DJH� JURXS�� WKH�
UHVXOWV�RI�RXU�VWXG\�VKRZ�WKDW�WKH�QHHG�IRU�LQWHQVLYH�FDUH�IRU�
FKLOGUHQ� XQGHU� ��� \HDUV� RI� DJH� PD\� EH� PRUH� IUHTXHQW��
$OWKRXJK�WUDXPD�FDVHV�DUH�DFFHSWHG�LQ�WKH�VXUJLFDO�GLVHDVHV�
JURXS��RXU�VWXG\�VKRZV�WKDW�DOPRVW�����RI�WKH�FDVHV�FDQ�EH�
WUHDWHG�ZLWK�RQO\�PHGLFDO�LQWHQVLYH�FDUH�WUHDWPHQWV�
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.RUX\XFX� KHNLPOLN� YH� WHGDYL� RODQDNODUÕQÕQ� DUWÕúÕ� oRFXN�
VD÷OÕ÷Õ� DODQÕQGD� |QHPOL� L\LOHúPHOHUH� QHGHQ� ROPXúVD� GD�
WUDYPDODUD�ED÷OÕ�|O�POHU�YH�NDOÕFÕ�VDNDWOÕNODU�KDOHQ�|QHPOL�ELU�
VD÷OÕN� VRUXQX� RODUDN� J|U�OPHNWHGLU��.�UHVHO�+DVWDOÕN�<�N��
����� 5DSRUX¶QGD� oRFXNODUGD� VRQ� RWX]� \ÕOGD� WUDYPDWLN�
\DUDODQPDODUGD� DQODPOÕ� ELU� D]DOPD� ROPDGÕ÷Õ� J|U�OPHNWHGLU�
�����.RUX\XFX�|QOHPOHU��HEHYH\Q�H÷LWLPOHUL�YH�XODúÕP�J�YHQ�
OL÷LQL� DUWWÕUDQ� �]RUXQOX� oRFXN� NROWX÷X� YE��� X\JXODPDODU�
oRFXNODUGD� WUDYPDWLN� \DUDODQPDODUÕQ� DUWPDVÕQÕ� HQJHOOHPHN�
WHGLU������%XQXQOD�ELUOLNWH��DFLO�VD÷OÕN�KL]PHWOHULQLQ�\D\JÕQ�
ODúPDVÕ�YH�KDVWDQHOHUGH�WHGDYL�HGLFL�KL]PHWOHULQ�L\LOHúWLULOPH�
VL��NDOÕFÕ� VDNDWOÕN�YH�|O�P�RUDQODUÕQÕ� D]DOWPDNWDGÕU��hONHP�
L]GH� oRFXN� KDVWDODUGD� WUDYPD� VRQUDVÕ� HUNHQ� G|QHPGH� FLGGL�
FHUUDKL� JLULúLP� JHUHNVLQLP� VÕNOÕ÷ÕQD� \|QHOLN� ELU� oDOÕúPD�
EXOXQPDPDNWDGÕU��%X�oDOÕúPDGDNL�DPDFÕPÕ]��$QWDO\D�LOLQGH�
ELU� H÷LWLP� YH� DUDúWÕUPD� KDVWDQHVLQGHNL� oRFXN� \R÷XQ� EDNÕP�
WDNLEL� JHUHNWLUHQ� WUDYPD� ROJXODUÕQÕQ� JHQHO� |]HOOLNOHULQL�
VXQPDN� YH� FHUUDKL� JLULúLP� JHUHNWLUHQ� ROJXODUÕ� YH� \DSÕODQ�
FHUUDKL�JLULúLPOHUL�RUWD\D�NR\PDNWÕU�
 
GEREÇ ve YÖNTEM
dDOÕúPD��\ÕOOÕN�RUWDODPD�����KDVWDQÕQ�WDNLS�HGLOGL÷L��WÕEEL�YH�
FHUUDKL� ROJXODU�� ��� \DWDNOÕ� ��� EDVDPDN� oRFXN� \R÷XQ� EDNÕP�
�QLWHVLQGH�\DSÕOPÕúWÕU��$÷XVWRV������LOH�(NLP������WDULKOHUL�
DUDVÕQGD�$QWDO\D�(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVL�oRFXN�\R÷XQ�

EDNÕP��QLWHVLQH�\DWÕUÕODQ�ROJXODU�JHUL\H�G|Q�N�RODUDN�J|]GHQ�
JHoLULOGL�� <DWÕú� VHEHEL� SULPHU� WUDYPDWLN� HW\RORMLOHU� RODQ�
ROJXODU�oDOÕúPD\D�GDKLO�HGLOGL��2OJXODUÕQ�GHPRJUDILN�YHULOHUL�
\OH� ELUOLNWH� 3ULVP� ����� �SHGLDWULF� ULVN� RI� PRUWDOLW\�� YH�
*ODVJRZ�NRPD�VNRUODUÕ��WUDYPD�úHNOL��HWNLOHQHQ�Y�FXW�E|OJHO�
HUL��\DSÕODQ�WÕEEL�YH�FHUUDKL�WHGDYLOHU�YH�WDEXUFXOXN�GXUXPODUÕ�
ND\GHGLOGL��&HUUDKL�WHGDYLOHUGH�LON�ELU�KDIWD�LoLQGH�YH�DPHOL�
\DWKDQH� NRúXOODUÕQGD� \DSÕODQ�P�GDKDOHOHU� GLNNDWH� DOÕQÕUNHQ�
\�]H\VHO�NHVLNOHUH�\DSÕODQ�EDVLW�FHUUDKL�P�GDKDOHOHU�GLNNDWH�
DOÕQPDGÕ��.DUGL\DN�NRQW�]\RQ�WDQÕVÕQGD�KLSRNVL�\D�GD�NDUGL�
\DN� DUUHVW� KLND\HVL� ROPD\DQ�� |]HOOLNOH� WRUDNV� WUDYPDOÕ�
ROJXODUGD� DUWPÕú� WURSRQLQ� G�]H\L� �7URSRQLQ� 7!��� QJ�/��
GLNNDWH�DOÕQGÕ��'HNVPHGHWRPLGLQ�VHGDV\RQX�G�ú�N�GR]ODUGD�
������PFJ�NJ�VDDW��YH�\�NOHPH�GR]X�\DSÕOPDGDQ�X\JXODQGÕ��
.OLQLN�JHUHNOLOL÷H�J|UH�GDKD�HUNHQ�\D�GD�LON����VDDW�VRQXQGD�
D]DOWÕODUDN� ������ VDDW� LoLQGH� VRQODQGÕUÕODFDN� úHNLOGH�
NXOODQÕOGÕ��
6�UHNOL�GH÷LúNHQOHU�RUWDQFD�YH�oH\UHNOLNOHU�DUDVÕ�PHVDIH�����
SHUVHQWLO���� SHUVHQWLO�� RODUDN� LIDGH� HGLOGL�� .DWHJRULN�
GH÷LúNHQOHU�Q�����RODUDN�LIDGH�HGLOGL��.DWHJRULN�GH÷LúNHQOHU�
LQ� JUXSODU� DUDVÕQGDNL� NDUúÕODúWÕUPDODUÕQGD� .L�NDUH� WHVWL�
NXOODQÕOGÕ�� 6�UHNOL� GH÷LúNHQOHULQ� �o� YH\D� GDKD� ID]OD� JUXS�
DUDVÕQGDNL� NDUúÕODúWÕUPDODUÕQGD� .UXVNDO�:DOOLV� WHVWL�
NXOODQÕOGÕ�� øVWDWLVWLNVHO� RODUDN� S������ ROPDVÕ� DQODPOÕ� NDEXO�
HGLOGL�� � øVWDWLVWLNVHO� KHVDSODPDODUGD� 6WDWLVWLFDO� 3DFNDJH� IRU�
6RFLDO� 6FLHQFHV� �6366�� IRU� :LQGRZV� V�U�P� ��� SURJUDPÕ�
NXOODQÕOGÕ��
%X� oDOÕúPD�$QWDO\D� (÷LWLP� YH�$UDúWÕUPD� KDVWDQHVL� NOLQLN�
DUDúWÕUPDODU� HWLN� NXUXOXQGD� ��������� EDúYXUX� QXPDUDVÕ� LOH�
GH÷HUOHQGLULOPLú� ROXS� ����������� WDULK� YH� ������ QXPDUDOÕ�
NDUDUOD� RQD\ODQPÕúWÕU�� dDOÕúPDPÕ]GD� ELOLPVHO� DUDúWÕUPD� YH�
\D\ÕQ� HWL÷L� LONHOHULQH� D\NÕUÕ� LoHULN� EXOXQPDPDNWD� ROXS�
+HOVLQNL�'HNOHUDV\RQX�LONHOHULQH�X\XOPXúWXU�

BULGULAR
dDOÕúPD\D�����ROJX�����NÕ]�YH����HUNHN��GDKLO�HGLOGL��2OJX�
ODUÕQ� RUWDQFD� \DúÕ� ����� D\GÕ� �������������� 2OJXODU� \Dú�
JUXSODUÕQD� J|UH� D\UÕOGÕ÷ÕQGD� ���� \Dú� JUXEXQGD� ��� ROJX�
��������� ����� \Dú� JUXEXQGD� ��� ROJX� �������� YH� ���� \Dú�
JUXEXQGD�LVH����������ROJX�EXOXQPDNWD\GÕ��(Q�VÕN�J|]OHQHQ�
WUDYPD� úHNOL� ��� �������� ROJXGD� J|U�OHQ� WUDILN� ND]DODUÕ\GÕ�
�7DEOR�,���

2OJXODUÕQ� ��¶L� �������� KDVWDQHPL]� DFLO� VHUYLVLQGHQ� NDEXO�
HGLOLUNHQ� ��� ROJX� �������� GL÷HU� KDVWDQHOHUGHQ� �LOoHOHU� YH�
oHYUH�LOOHU��NDEXO�HGLOGL��2OJXODU�NDEXO�HGLOGLNOHUL�\HUH�J|UH�
VÕQÕIODQGÕ÷ÕQGD��NHQGL�KDVWDQHPL]�GL÷HU�KDVWDQHOHU��KDVWDQH�
PL]�GÕúÕQGDQ�NDEXO�HGLOHQ�ROJXODUGD�DGROHVDQ�ROJXODUÕQ�GDKD�
D]� ���>�����@� ROJX\D� NDUúÕOÕN� �� >����@� ROJX�� S �������
ROGX÷X� J|U�OG���2OJXODUÕQ� ��¶VLQGH� �������� NDID� WUDYPDVÕ��
��¶�QGH���������WRUDNV�WUDYPDVÕ����¶�QGH���������DEGRPHQ�
WUDYPDVÕ�� ��¶�QGH� �������� LVNHOHW� VLVWHPL� WUDYPDVÕ� YH�
��¶VLQGH���������NDUGL\RYDVN�OHU�VLVWHP�WUDYPDVÕ�EXOJXODUÕ�
PHYFXWWX��7DEOR�,,���

2OJXODUÕQ�\DWÕúWDNL�*ODVJRZ�NRPD�VNRUODUÕ������������
3ULVP������VNRUODUÕ�LVH���������RODUDN�WHVSLW�HGLOGL��*UDILN����
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2OJXODUÕQ���¶LQH���������FHUUDKL�JLULúLP�\DSÕOGÕ�YH�EX�
ROJXODUGDQ�VDGHFH��¶VL��������\R÷XQ�EDNÕP�\DWÕúÕ�|QFHVLQGH�
DFLO� DPHOL\DW� HGLOHQ� �ELU� GHOLFL� WUDYPD\D� ED÷OÕ� ED÷ÕUVDN�
SHUIRUDV\RQX\OD�ELUOLNWH�RODQ�YHQD�NDYD�LQIHURU�\DUDODQPDVÕ�
ROJXVX�YH�ELU�H]LFL�N�QW�WUDYPD\D�ED÷OÕ�ED÷ÕUVDN�SHUIRUDV\RQX�
YH�DRUW�\DUDODQPDVÕ�ROJXVX���ROJXODUGÕ��7DEOR�,,,���

2OJXODUÕQ� ��¶XQGD� �������� VROXQXP� GHVWH÷L� JHUHNVLQLPL�
PHYFXWWX��2OJXODUÕQ���¶LQGH���������LQYD]LY�PHNDQLN�YHQWL�
ODV\RQ� �,09�� JHUHNLUNHQ� ��� �������� ROJXGD� QRQ�LQYD]LI�
YHQWLODV\RQ� �1,9�� WHNQLNOHUL� NXOODQÕOGÕ��7UDYPD� HW\RORMLOHUL�
LOH�,09�\D�GD�1,9�JHUHNVLQLPL�DUDVÕQGD�LVWDWLVWLNVHO�ED÷ODQWÕ�
J|U�OPHGL� �S ������� S �������� 7UDYPD� HW\RORMLVLQH� J|UH�
dRFXN� <R÷XQ� %DNÕP� \DWÕú� V�UHVL�� ,09� YH� 1,9� V�UHOHUL�
DoÕVÕQGDQ� GD� LVWDWLVWLNVHO� IDUNOÕOÕN� J|]OHQPHGL� �S �������
S �������S ��������3URILODNWLN�DQWLEL\RWLN������������ROJXGD�
NXOODQÕOGÕ��(Q�VÕN�NXOODQÕODQ�LGDPH�VÕYÕVÕ������������ROJXGD�
NXOODQÕODQ� ��� GHNVWUR]� ����� 1D&O¶G��� (Q� VÕN� NXOODQÕODQ�
VHGDWLI� LODo� ��� �������� ROJXGD� PLGD]RODP� LNHQ�� HQ� VÕN�
NXOODQÕODQ�DQDOMH]LN�LODo������������ROJXGD�NXOODQÕODQ�IHQWDQ�
LOGL��(QW�EH� ROPD\DQ�ROJXODUGD� HQ� VÕN� NXOODQÕODQ� VHGDWLI� YH�
DQDOMH]LN� LODoODU� VÕUDVÕ\OD� ��� ROJXGD� �������� NXOODQÕODQ�
GHNVPHGHWRPLGLQ� YH� ��� ROJXGD� �������� NXOODQÕODQ� SDUDVH�
WDPROG���'HNVPHGHWRPLGLQ�V�UHNOL�LQI�]\RQ�RODUDN�RUWDQFD���
J�Q� ������ V�UH\OH� �D]DPL��� J�Q�� NXOODQÕOGÕ� YH� EX�ROJXODUGD�
GHNVPHGHWRPLGLQ� LOLúNLOL� RODELOHFHN� FLGGL� ELU� KHPRGLQDPLN�
\DQ�HWNL�J|]OHQPHGL��9HUWHEUDO�NÕUÕNODUÕ�RODQ���ROJXGD���������
ú�SKHOL�PHGXOOD� VSLQDOLV� KDVDUÕ� QHGHQL\OH�� �� ROJXGD� �������
FLGGL��VW�KDYD�\ROX�|GHPL�QHGHQL\OH�YH�����������ROJXGD�GD�
HQW�EDV\RQ�LOLúNLOL�KDYD�\ROX�|GHPL�ú�SKHVL\OH�GHNVDPHWD]RQ�
NXOODQÕOGÕ��2WX]�VHNL]���������ROJXGD�NDQ�YH�NDQ��U�Q��WUDQV�
I�]\RQODUÕ�\DSÕOGÕ��2UWDQFD�\R÷XQ�EDNÕP�\DWÕú�V�UHVL���J�QG��
������� <HWPLú� ������ ROJX� \R÷XQ� EDNÕP� VRQUDVÕ� FHUUDKL�

NOLQLNOHUH�GHYUHGLOLUNHQ������������ROJX�JHQHO�oRFXN�VHUYLV�
LQH� GHYUHGLOGL�� 'RNX]� ROJX� ������� \R÷XQ� EDNÕP� VRQUDVÕ�
WDEXUFX� HGLOGL��<DúODUÕ� RUWDQFD� ��� D\� ������������� RODQ� �o�
HUNHN� YH� ELU� NÕ]� ROJX� ������� \R÷XQ� EDNÕP� \DWÕúÕ� VÕUDVÕQGD�
ND\EHGLOGL��.D\EHGLOHQ�ROJXODUÕQ��o��DUDo�GÕúÕ��ELUL� LVH�DUDo�
LoL� WUDILN� ND]DVÕ� QHGHQL\OH� WDNLS� HGLOHQ� ROJXODUGÕ�� øNL� ROJX�
DSQH� WHVWL� YH� NUDQLDO� J|U�QW�OHPH\OH� EH\LQ� |O�P�� RODUDN�
NDEXO� HGLOLUNHQ� GL÷HU� ROJXODU� WUDYPD� LOLúNLOL� oRNOX� RUJDQ�
\HWPH]OLNOHUL�QHGHQL\OH�ND\EHGLOGL�

<):<1̪5)
hONHPL]GH� DGROHVDQ� �!��� \Dú�� \Dú� JUXEXQGDNL� |O�POHULQ�
\DUÕVÕQD� \DNÕQÕ� WUDYPDODU� QHGHQL\OH� JHUoHNOHúPHNWHGLU��
7�UNL\H� øVWDWLVWLN� .XUXPX� YHULOHULQH� J|UH� ����� YH� �����
\ÕOODUÕQGD������\Dú�JUXEXQGD�WUDYPD�YH�]HKLUOHQPHOHUH�ED÷OÕ�
������������������HUNHN�����NÕ]��|O�P�ELOGLULOLUNHQ�������
\Dú�JUXEXQGD�EX�VD\Õ��������������RODUDN�J|U�OPHNWHGLU������
2UDQWÕVDO�RODUDN�G�ú�N�J|U�QVH�GH����\Dú�DOWÕ�WUDYPD�LOLúNLOL�
|O�POHU� ��� \Dú� YH� �VW�QGHNL� |O�POHULQ� \DUÕVÕQGDQ� ID]ODGÕU��
dDOÕúPDPÕ]GD� ROJXODUÕQ� ���¶GHQ� ID]ODVÕ� ��� \Dú� DOWÕ�
ROJXODUGÕU�YH�|O�P�ROJXODUÕQÕQ� WDPDPÕ�EX�JUXSWDGÕU��%XQXQ�
HQ� RODVÕ� VHEHEL� DGROHVDQ� \Dú� JUXEXQXQ� GDKD� VÕN� RUDQGD�
\�NVHN�HQHUMLOL�ND]DODUD�PDUX]�NDOÕ\RU�ROPDVÕ�YH�EX�QHGHQOH�
ROD\�\HUL�|O�POHULQLQ�EX�JUXSWD�GDKD�\�NVHN�ROPDVÕ�RODELOLU��
%XQXQOD�ELUOLNWH�KDVWD�JUXEXPX]XQ�\DNODúÕN�\DUÕVÕ� ��������
oHYUH�LO�\D�GD�LOoHOHUGHQ�VHYNOH�DOÕQDQ�ROJXODUGÕU�YH�DGROHVDQ�
ROJXODUGD�VHYN�\HULQH�HULúNLQ�\R÷XQ�EDNÕP�\D�GD�VHUYLV�WDNLEL�
GDKD�VÕN�WHUFLK�HGLOL\RU�JLEL�J|U�QPHNWHGLU��
7UDYPD� V�UHFLQLQ� QHGHQ� ROGX÷X� D÷UÕOÕ� X\DUDQODU�� \DEDQFÕ�
RUWDPODUGD� EXOXQPD� YH� DLOHGHQ� X]DN� ROPDN� JLEL� HWNHQOHU�
oRFXN� WUDYPD� ROJXODUÕQGD� DQNVL\HWH� YH� DMLWDV\RQD� VÕNOÕNOD�
QHGHQ� ROPDNWDGÕU�� %LOLQFL� DoÕN� KDVWDODUÕQ� \R÷XQ� EDNÕPGD�
DQQHVL� UHIDNDWLQGH� WDNLEL� VÕNOÕNOD� ROXPOX� HWNL� J|VWHUVH� GH�
VDNLQOL÷LQL� NRUX\DPD\DQ� HEHYH\QOHU� V�UHFL� ROXPVX]� \|QGH�
GH� HWNLOH\HELOPHNWHGLU�� %X� QHGHQOHUOH� DQDOMH]LN� YH� VHGDWLI�
X\JXODPDODUD�oRFXN�WUDYPD�ROJXODUÕQGD�VÕNOÕNOD�JHUHN�GX\XO�
PDNWDGÕU� ����� 2OJXODUÕPÕ]GD� HQ� VÕN� NXOODQÕODQ� VHGDWLI� DMDQ�
PLGD]RODP� LNHQ� HQW�EH� ROPD\DQ� ROJXODUGD� HQ� VÕN� DOID���
DJRQLVW�RODQ�GHNVPHGHWRPLGLQ�NXOODQÕOGÕ��0LGD]RODP�VHGDWLI�
YH� DQNVL\ROLWLN� HWNLQOL÷LQH� HN� RODUDN� DWHURJUDG� DPQHVWLN�
HWNLOHUL�GH�ROPDVÕ�QHGHQL\OH�SHGL\DWULN�VHGDV\RQ�LúOHPOHULQGH�
VÕNOÕNOD� NXOODQÕOPDNWDGÕU� ����� %XQXQOD� ELUOLNWH� DQDOMH]LN�
HWNLOHULQLQ� ROPDPDVÕ� YH� VROXQXP� GHSUHV\RQX� \DSDELOPHVL�
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ABSTRACT
Objective:
2XU�DLP�LQ�WKLV�VWXG\�ZDV�WR�SUHVHQW�WKH�JHQHUDO�FKDUDFWHULVWLFV�RI�WUDXPD�FDVHV�UHTXLULQJ�SHGLDW�
ULF� LQWHQVLYH� FDUH� IROORZ�XS� LQ�$QWDO\D� SURYLQFH� DQG� WR� UHYHDO� WKH� FDVHV� UHTXLULQJ� VXUJLFDO�
LQWHUYHQWLRQV��

Methods:
7UDXPD� FDVHV� WUHDWHG� LQ� WKH� SHGLDWULF� LQWHQVLYH� FDUH� XQLW�
EHWZHHQ�$XJXVW������DQG�2FWREHU������ZHUH�UHWURVSHFWLYHO\�
FROOHFWHG�

Results:
2QH� KXQGUHG� DQG� VL[� FDVHV� ���� JLUOV� DQG� ��� ER\V�� �ZLWK� D�
PHGLDQ�DJH�RI������PRQWKV��������������ZHUH�LQFOXGHG�LQ�WKH�
VWXG\���(LJKW\�WKUHH�SHUFHQW������RI�WKH�FDVHV�ZHUH����\HDUV�
ROG�RU�\RXQJHU��7KH�PRVW�FRPPRQ�IRUP�RI�WUDXPD�ZDV�WUDIILF�
DFFLGHQWV�LQ������������FDVHV�DQG�WKH�PRVW�FRPPRQ�SDWKROR�
JLHV�ZHUH�FUDQLDO�IUDFWXUHV�LQ����FDVHV����������LQWUDFUDQLDO�
KHPRUUKDJHV� LQ� ��� FDVHV� �������� DQG� OXQJ� FRQWXVLRQ� LQ� ���
FDVHV�����������6XUJLFDO�LQWHUYHQWLRQ�ZDV�UHTXLUHG�LQ�D�WRWDO�
RI����FDVHV����������ZKLOH�WKH�PRVW�IUHTXHQW�QHHG�IRU�VXUJHU\�
ZDV� QHXURVXUJLFDO� LQWHUYHQWLRQV� LQ� ��� FDVHV� ��������� )RXU�
�������FDVHV�GLG�QRW�VXUYLYH�WR�3,&8�GLVFKDUJH�

Conclusion:
7UDXPD�LV�VWLOO�DQ�LPSRUWDQW�FDXVH�RI�PRUWDOLW\�DQG�PRUELGLW\�
LQ� WKH� SHGLDWULF� DJH� JURXS��$OWKRXJK� WUDXPDV� DUH� D� PRUH�
FRPPRQ� FDXVH� RI� GHDWK� IRU� WKH� DGROHVFHQW� DJH� JURXS�� WKH�
UHVXOWV�RI�RXU�VWXG\�VKRZ�WKDW�WKH�QHHG�IRU�LQWHQVLYH�FDUH�IRU�
FKLOGUHQ� XQGHU� ��� \HDUV� RI� DJH� PD\� EH� PRUH� IUHTXHQW��
$OWKRXJK�WUDXPD�FDVHV�DUH�DFFHSWHG�LQ�WKH�VXUJLFDO�GLVHDVHV�
JURXS��RXU�VWXG\�VKRZV�WKDW�DOPRVW�����RI�WKH�FDVHV�FDQ�EH�
WUHDWHG�ZLWK�RQO\�PHGLFDO�LQWHQVLYH�FDUH�WUHDWPHQWV�
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ABSTRACT
Objective:
2XU�DLP�LQ�WKLV�VWXG\�ZDV�WR�SUHVHQW�WKH�JHQHUDO�FKDUDFWHULVWLFV�RI�WUDXPD�FDVHV�UHTXLULQJ�SHGLDW�
ULF� LQWHQVLYH� FDUH� IROORZ�XS� LQ�$QWDO\D� SURYLQFH� DQG� WR� UHYHDO� WKH� FDVHV� UHTXLULQJ� VXUJLFDO�
LQWHUYHQWLRQV��

Methods:
7UDXPD� FDVHV� WUHDWHG� LQ� WKH� SHGLDWULF� LQWHQVLYH� FDUH� XQLW�
EHWZHHQ�$XJXVW������DQG�2FWREHU������ZHUH�UHWURVSHFWLYHO\�
FROOHFWHG�

Results:
2QH� KXQGUHG� DQG� VL[� FDVHV� ���� JLUOV� DQG� ��� ER\V�� �ZLWK� D�
PHGLDQ�DJH�RI������PRQWKV��������������ZHUH�LQFOXGHG�LQ�WKH�
VWXG\���(LJKW\�WKUHH�SHUFHQW������RI�WKH�FDVHV�ZHUH����\HDUV�
ROG�RU�\RXQJHU��7KH�PRVW�FRPPRQ�IRUP�RI�WUDXPD�ZDV�WUDIILF�
DFFLGHQWV�LQ������������FDVHV�DQG�WKH�PRVW�FRPPRQ�SDWKROR�
JLHV�ZHUH�FUDQLDO�IUDFWXUHV�LQ����FDVHV����������LQWUDFUDQLDO�
KHPRUUKDJHV� LQ� ��� FDVHV� �������� DQG� OXQJ� FRQWXVLRQ� LQ� ���
FDVHV�����������6XUJLFDO�LQWHUYHQWLRQ�ZDV�UHTXLUHG�LQ�D�WRWDO�
RI����FDVHV����������ZKLOH�WKH�PRVW�IUHTXHQW�QHHG�IRU�VXUJHU\�
ZDV� QHXURVXUJLFDO� LQWHUYHQWLRQV� LQ� ��� FDVHV� ��������� )RXU�
�������FDVHV�GLG�QRW�VXUYLYH�WR�3,&8�GLVFKDUJH�

Conclusion:
7UDXPD�LV�VWLOO�DQ�LPSRUWDQW�FDXVH�RI�PRUWDOLW\�DQG�PRUELGLW\�
LQ� WKH� SHGLDWULF� DJH� JURXS��$OWKRXJK� WUDXPDV� DUH� D� PRUH�
FRPPRQ� FDXVH� RI� GHDWK� IRU� WKH� DGROHVFHQW� DJH� JURXS�� WKH�
UHVXOWV�RI�RXU�VWXG\�VKRZ�WKDW�WKH�QHHG�IRU�LQWHQVLYH�FDUH�IRU�
FKLOGUHQ� XQGHU� ��� \HDUV� RI� DJH� PD\� EH� PRUH� IUHTXHQW��
$OWKRXJK�WUDXPD�FDVHV�DUH�DFFHSWHG�LQ�WKH�VXUJLFDO�GLVHDVHV�
JURXS��RXU�VWXG\�VKRZV�WKDW�DOPRVW�����RI�WKH�FDVHV�FDQ�EH�
WUHDWHG�ZLWK�RQO\�PHGLFDO�LQWHQVLYH�FDUH�WUHDWPHQWV�
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.RUX\XFX� KHNLPOLN� YH� WHGDYL� RODQDNODUÕQÕQ� DUWÕúÕ� oRFXN�
VD÷OÕ÷Õ� DODQÕQGD� |QHPOL� L\LOHúPHOHUH� QHGHQ� ROPXúVD� GD�
WUDYPDODUD�ED÷OÕ�|O�POHU�YH�NDOÕFÕ�VDNDWOÕNODU�KDOHQ�|QHPOL�ELU�
VD÷OÕN� VRUXQX� RODUDN� J|U�OPHNWHGLU��.�UHVHO�+DVWDOÕN�<�N��
����� 5DSRUX¶QGD� oRFXNODUGD� VRQ� RWX]� \ÕOGD� WUDYPDWLN�
\DUDODQPDODUGD� DQODPOÕ� ELU� D]DOPD� ROPDGÕ÷Õ� J|U�OPHNWHGLU�
�����.RUX\XFX�|QOHPOHU��HEHYH\Q�H÷LWLPOHUL�YH�XODúÕP�J�YHQ�
OL÷LQL� DUWWÕUDQ� �]RUXQOX� oRFXN� NROWX÷X� YE��� X\JXODPDODU�
oRFXNODUGD� WUDYPDWLN� \DUDODQPDODUÕQ� DUWPDVÕQÕ� HQJHOOHPHN�
WHGLU������%XQXQOD�ELUOLNWH��DFLO�VD÷OÕN�KL]PHWOHULQLQ�\D\JÕQ�
ODúPDVÕ�YH�KDVWDQHOHUGH�WHGDYL�HGLFL�KL]PHWOHULQ�L\LOHúWLULOPH�
VL��NDOÕFÕ� VDNDWOÕN�YH�|O�P�RUDQODUÕQÕ� D]DOWPDNWDGÕU��hONHP�
L]GH� oRFXN� KDVWDODUGD� WUDYPD� VRQUDVÕ� HUNHQ� G|QHPGH� FLGGL�
FHUUDKL� JLULúLP� JHUHNVLQLP� VÕNOÕ÷ÕQD� \|QHOLN� ELU� oDOÕúPD�
EXOXQPDPDNWDGÕU��%X�oDOÕúPDGDNL�DPDFÕPÕ]��$QWDO\D�LOLQGH�
ELU� H÷LWLP� YH� DUDúWÕUPD� KDVWDQHVLQGHNL� oRFXN� \R÷XQ� EDNÕP�
WDNLEL� JHUHNWLUHQ� WUDYPD� ROJXODUÕQÕQ� JHQHO� |]HOOLNOHULQL�
VXQPDN� YH� FHUUDKL� JLULúLP� JHUHNWLUHQ� ROJXODUÕ� YH� \DSÕODQ�
FHUUDKL�JLULúLPOHUL�RUWD\D�NR\PDNWÕU�
 
GEREÇ ve YÖNTEM
dDOÕúPD��\ÕOOÕN�RUWDODPD�����KDVWDQÕQ�WDNLS�HGLOGL÷L��WÕEEL�YH�
FHUUDKL� ROJXODU�� ��� \DWDNOÕ� ��� EDVDPDN� oRFXN� \R÷XQ� EDNÕP�
�QLWHVLQGH�\DSÕOPÕúWÕU��$÷XVWRV������LOH�(NLP������WDULKOHUL�
DUDVÕQGD�$QWDO\D�(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVL�oRFXN�\R÷XQ�

EDNÕP��QLWHVLQH�\DWÕUÕODQ�ROJXODU�JHUL\H�G|Q�N�RODUDN�J|]GHQ�
JHoLULOGL�� <DWÕú� VHEHEL� SULPHU� WUDYPDWLN� HW\RORMLOHU� RODQ�
ROJXODU�oDOÕúPD\D�GDKLO�HGLOGL��2OJXODUÕQ�GHPRJUDILN�YHULOHUL�
\OH� ELUOLNWH� 3ULVP� ����� �SHGLDWULF� ULVN� RI� PRUWDOLW\�� YH�
*ODVJRZ�NRPD�VNRUODUÕ��WUDYPD�úHNOL��HWNLOHQHQ�Y�FXW�E|OJHO�
HUL��\DSÕODQ�WÕEEL�YH�FHUUDKL�WHGDYLOHU�YH�WDEXUFXOXN�GXUXPODUÕ�
ND\GHGLOGL��&HUUDKL�WHGDYLOHUGH�LON�ELU�KDIWD�LoLQGH�YH�DPHOL�
\DWKDQH� NRúXOODUÕQGD� \DSÕODQ�P�GDKDOHOHU� GLNNDWH� DOÕQÕUNHQ�
\�]H\VHO�NHVLNOHUH�\DSÕODQ�EDVLW�FHUUDKL�P�GDKDOHOHU�GLNNDWH�
DOÕQPDGÕ��.DUGL\DN�NRQW�]\RQ�WDQÕVÕQGD�KLSRNVL�\D�GD�NDUGL�
\DN� DUUHVW� KLND\HVL� ROPD\DQ�� |]HOOLNOH� WRUDNV� WUDYPDOÕ�
ROJXODUGD� DUWPÕú� WURSRQLQ� G�]H\L� �7URSRQLQ� 7!��� QJ�/��
GLNNDWH�DOÕQGÕ��'HNVPHGHWRPLGLQ�VHGDV\RQX�G�ú�N�GR]ODUGD�
������PFJ�NJ�VDDW��YH�\�NOHPH�GR]X�\DSÕOPDGDQ�X\JXODQGÕ��
.OLQLN�JHUHNOLOL÷H�J|UH�GDKD�HUNHQ�\D�GD�LON����VDDW�VRQXQGD�
D]DOWÕODUDN� ������ VDDW� LoLQGH� VRQODQGÕUÕODFDN� úHNLOGH�
NXOODQÕOGÕ��
6�UHNOL�GH÷LúNHQOHU�RUWDQFD�YH�oH\UHNOLNOHU�DUDVÕ�PHVDIH�����
SHUVHQWLO���� SHUVHQWLO�� RODUDN� LIDGH� HGLOGL�� .DWHJRULN�
GH÷LúNHQOHU�Q�����RODUDN�LIDGH�HGLOGL��.DWHJRULN�GH÷LúNHQOHU�
LQ� JUXSODU� DUDVÕQGDNL� NDUúÕODúWÕUPDODUÕQGD� .L�NDUH� WHVWL�
NXOODQÕOGÕ�� 6�UHNOL� GH÷LúNHQOHULQ� �o� YH\D� GDKD� ID]OD� JUXS�
DUDVÕQGDNL� NDUúÕODúWÕUPDODUÕQGD� .UXVNDO�:DOOLV� WHVWL�
NXOODQÕOGÕ�� øVWDWLVWLNVHO� RODUDN� S������ ROPDVÕ� DQODPOÕ� NDEXO�
HGLOGL�� � øVWDWLVWLNVHO� KHVDSODPDODUGD� 6WDWLVWLFDO� 3DFNDJH� IRU�
6RFLDO� 6FLHQFHV� �6366�� IRU� :LQGRZV� V�U�P� ��� SURJUDPÕ�
NXOODQÕOGÕ��
%X� oDOÕúPD�$QWDO\D� (÷LWLP� YH�$UDúWÕUPD� KDVWDQHVL� NOLQLN�
DUDúWÕUPDODU� HWLN� NXUXOXQGD� ��������� EDúYXUX� QXPDUDVÕ� LOH�
GH÷HUOHQGLULOPLú� ROXS� ����������� WDULK� YH� ������ QXPDUDOÕ�
NDUDUOD� RQD\ODQPÕúWÕU�� dDOÕúPDPÕ]GD� ELOLPVHO� DUDúWÕUPD� YH�
\D\ÕQ� HWL÷L� LONHOHULQH� D\NÕUÕ� LoHULN� EXOXQPDPDNWD� ROXS�
+HOVLQNL�'HNOHUDV\RQX�LONHOHULQH�X\XOPXúWXU�
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PL]�GÕúÕQGDQ�NDEXO�HGLOHQ�ROJXODUGD�DGROHVDQ�ROJXODUÕQ�GDKD�
D]� ���>�����@� ROJX\D� NDUúÕOÕN� �� >����@� ROJX�� S �������
ROGX÷X� J|U�OG���2OJXODUÕQ� ��¶VLQGH� �������� NDID� WUDYPDVÕ��
��¶�QGH���������WRUDNV�WUDYPDVÕ����¶�QGH���������DEGRPHQ�
WUDYPDVÕ�� ��¶�QGH� �������� LVNHOHW� VLVWHPL� WUDYPDVÕ� YH�
��¶VLQGH���������NDUGL\RYDVN�OHU�VLVWHP�WUDYPDVÕ�EXOJXODUÕ�
PHYFXWWX��7DEOR�,,���
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2OJXODUÕQ���¶LQH���������FHUUDKL�JLULúLP�\DSÕOGÕ�YH�EX�
ROJXODUGDQ�VDGHFH��¶VL��������\R÷XQ�EDNÕP�\DWÕúÕ�|QFHVLQGH�
DFLO� DPHOL\DW� HGLOHQ� �ELU� GHOLFL� WUDYPD\D� ED÷OÕ� ED÷ÕUVDN�
SHUIRUDV\RQX\OD�ELUOLNWH�RODQ�YHQD�NDYD�LQIHURU�\DUDODQPDVÕ�
ROJXVX�YH�ELU�H]LFL�N�QW�WUDYPD\D�ED÷OÕ�ED÷ÕUVDN�SHUIRUDV\RQX�
YH�DRUW�\DUDODQPDVÕ�ROJXVX���ROJXODUGÕ��7DEOR�,,,���

2OJXODUÕQ� ��¶XQGD� �������� VROXQXP� GHVWH÷L� JHUHNVLQLPL�
PHYFXWWX��2OJXODUÕQ���¶LQGH���������LQYD]LY�PHNDQLN�YHQWL�
ODV\RQ� �,09�� JHUHNLUNHQ� ��� �������� ROJXGD� QRQ�LQYD]LI�
YHQWLODV\RQ� �1,9�� WHNQLNOHUL� NXOODQÕOGÕ��7UDYPD� HW\RORMLOHUL�
LOH�,09�\D�GD�1,9�JHUHNVLQLPL�DUDVÕQGD�LVWDWLVWLNVHO�ED÷ODQWÕ�
J|U�OPHGL� �S ������� S �������� 7UDYPD� HW\RORMLVLQH� J|UH�
dRFXN� <R÷XQ� %DNÕP� \DWÕú� V�UHVL�� ,09� YH� 1,9� V�UHOHUL�
DoÕVÕQGDQ� GD� LVWDWLVWLNVHO� IDUNOÕOÕN� J|]OHQPHGL� �S �������
S �������S ��������3URILODNWLN�DQWLEL\RWLN������������ROJXGD�
NXOODQÕOGÕ��(Q�VÕN�NXOODQÕODQ�LGDPH�VÕYÕVÕ������������ROJXGD�
NXOODQÕODQ� ��� GHNVWUR]� ����� 1D&O¶G��� (Q� VÕN� NXOODQÕODQ�
VHGDWLI� LODo� ��� �������� ROJXGD� PLGD]RODP� LNHQ�� HQ� VÕN�
NXOODQÕODQ�DQDOMH]LN�LODo������������ROJXGD�NXOODQÕODQ�IHQWDQ�
LOGL��(QW�EH� ROPD\DQ�ROJXODUGD� HQ� VÕN� NXOODQÕODQ� VHGDWLI� YH�
DQDOMH]LN� LODoODU� VÕUDVÕ\OD� ��� ROJXGD� �������� NXOODQÕODQ�
GHNVPHGHWRPLGLQ� YH� ��� ROJXGD� �������� NXOODQÕODQ� SDUDVH�
WDPROG���'HNVPHGHWRPLGLQ�V�UHNOL�LQI�]\RQ�RODUDN�RUWDQFD���
J�Q� ������ V�UH\OH� �D]DPL��� J�Q�� NXOODQÕOGÕ� YH� EX�ROJXODUGD�
GHNVPHGHWRPLGLQ� LOLúNLOL� RODELOHFHN� FLGGL� ELU� KHPRGLQDPLN�
\DQ�HWNL�J|]OHQPHGL��9HUWHEUDO�NÕUÕNODUÕ�RODQ���ROJXGD���������
ú�SKHOL�PHGXOOD� VSLQDOLV� KDVDUÕ� QHGHQL\OH�� �� ROJXGD� �������
FLGGL��VW�KDYD�\ROX�|GHPL�QHGHQL\OH�YH�����������ROJXGD�GD�
HQW�EDV\RQ�LOLúNLOL�KDYD�\ROX�|GHPL�ú�SKHVL\OH�GHNVDPHWD]RQ�
NXOODQÕOGÕ��2WX]�VHNL]���������ROJXGD�NDQ�YH�NDQ��U�Q��WUDQV�
I�]\RQODUÕ�\DSÕOGÕ��2UWDQFD�\R÷XQ�EDNÕP�\DWÕú�V�UHVL���J�QG��
������� <HWPLú� ������ ROJX� \R÷XQ� EDNÕP� VRQUDVÕ� FHUUDKL�

NOLQLNOHUH�GHYUHGLOLUNHQ������������ROJX�JHQHO�oRFXN�VHUYLV�
LQH� GHYUHGLOGL�� 'RNX]� ROJX� ������� \R÷XQ� EDNÕP� VRQUDVÕ�
WDEXUFX� HGLOGL��<DúODUÕ� RUWDQFD� ��� D\� ������������� RODQ� �o�
HUNHN� YH� ELU� NÕ]� ROJX� ������� \R÷XQ� EDNÕP� \DWÕúÕ� VÕUDVÕQGD�
ND\EHGLOGL��.D\EHGLOHQ�ROJXODUÕQ��o��DUDo�GÕúÕ��ELUL� LVH�DUDo�
LoL� WUDILN� ND]DVÕ� QHGHQL\OH� WDNLS� HGLOHQ� ROJXODUGÕ�� øNL� ROJX�
DSQH� WHVWL� YH� NUDQLDO� J|U�QW�OHPH\OH� EH\LQ� |O�P�� RODUDN�
NDEXO� HGLOLUNHQ� GL÷HU� ROJXODU� WUDYPD� LOLúNLOL� oRNOX� RUJDQ�
\HWPH]OLNOHUL�QHGHQL\OH�ND\EHGLOGL�

<):<1̪5)
hONHPL]GH� DGROHVDQ� �!��� \Dú�� \Dú� JUXEXQGDNL� |O�POHULQ�
\DUÕVÕQD� \DNÕQÕ� WUDYPDODU� QHGHQL\OH� JHUoHNOHúPHNWHGLU��
7�UNL\H� øVWDWLVWLN� .XUXPX� YHULOHULQH� J|UH� ����� YH� �����
\ÕOODUÕQGD������\Dú�JUXEXQGD�WUDYPD�YH�]HKLUOHQPHOHUH�ED÷OÕ�
������������������HUNHN�����NÕ]��|O�P�ELOGLULOLUNHQ�������
\Dú�JUXEXQGD�EX�VD\Õ��������������RODUDN�J|U�OPHNWHGLU������
2UDQWÕVDO�RODUDN�G�ú�N�J|U�QVH�GH����\Dú�DOWÕ�WUDYPD�LOLúNLOL�
|O�POHU� ��� \Dú� YH� �VW�QGHNL� |O�POHULQ� \DUÕVÕQGDQ� ID]ODGÕU��
dDOÕúPDPÕ]GD� ROJXODUÕQ� ���¶GHQ� ID]ODVÕ� ��� \Dú� DOWÕ�
ROJXODUGÕU�YH�|O�P�ROJXODUÕQÕQ� WDPDPÕ�EX�JUXSWDGÕU��%XQXQ�
HQ� RODVÕ� VHEHEL� DGROHVDQ� \Dú� JUXEXQXQ� GDKD� VÕN� RUDQGD�
\�NVHN�HQHUMLOL�ND]DODUD�PDUX]�NDOÕ\RU�ROPDVÕ�YH�EX�QHGHQOH�
ROD\�\HUL�|O�POHULQLQ�EX�JUXSWD�GDKD�\�NVHN�ROPDVÕ�RODELOLU��
%XQXQOD�ELUOLNWH�KDVWD�JUXEXPX]XQ�\DNODúÕN�\DUÕVÕ� ��������
oHYUH�LO�\D�GD�LOoHOHUGHQ�VHYNOH�DOÕQDQ�ROJXODUGÕU�YH�DGROHVDQ�
ROJXODUGD�VHYN�\HULQH�HULúNLQ�\R÷XQ�EDNÕP�\D�GD�VHUYLV�WDNLEL�
GDKD�VÕN�WHUFLK�HGLOL\RU�JLEL�J|U�QPHNWHGLU��
7UDYPD� V�UHFLQLQ� QHGHQ� ROGX÷X� D÷UÕOÕ� X\DUDQODU�� \DEDQFÕ�
RUWDPODUGD� EXOXQPD� YH� DLOHGHQ� X]DN� ROPDN� JLEL� HWNHQOHU�
oRFXN� WUDYPD� ROJXODUÕQGD� DQNVL\HWH� YH� DMLWDV\RQD� VÕNOÕNOD�
QHGHQ� ROPDNWDGÕU�� %LOLQFL� DoÕN� KDVWDODUÕQ� \R÷XQ� EDNÕPGD�
DQQHVL� UHIDNDWLQGH� WDNLEL� VÕNOÕNOD� ROXPOX� HWNL� J|VWHUVH� GH�
VDNLQOL÷LQL� NRUX\DPD\DQ� HEHYH\QOHU� V�UHFL� ROXPVX]� \|QGH�
GH� HWNLOH\HELOPHNWHGLU�� %X� QHGHQOHUOH� DQDOMH]LN� YH� VHGDWLI�
X\JXODPDODUD�oRFXN�WUDYPD�ROJXODUÕQGD�VÕNOÕNOD�JHUHN�GX\XO�
PDNWDGÕU� ����� 2OJXODUÕPÕ]GD� HQ� VÕN� NXOODQÕODQ� VHGDWLI� DMDQ�
PLGD]RODP� LNHQ� HQW�EH� ROPD\DQ� ROJXODUGD� HQ� VÕN� DOID���
DJRQLVW�RODQ�GHNVPHGHWRPLGLQ�NXOODQÕOGÕ��0LGD]RODP�VHGDWLI�
YH� DQNVL\ROLWLN� HWNLQOL÷LQH� HN� RODUDN� DWHURJUDG� DPQHVWLN�
HWNLOHUL�GH�ROPDVÕ�QHGHQL\OH�SHGL\DWULN�VHGDV\RQ�LúOHPOHULQGH�
VÕNOÕNOD� NXOODQÕOPDNWDGÕU� ����� %XQXQOD� ELUOLNWH� DQDOMH]LN�
HWNLOHULQLQ� ROPDPDVÕ� YH� VROXQXP� GHSUHV\RQX� \DSDELOPHVL�
QHGHQL\OH�GLNNDWOH�NXOODQÕOPDVÕ�JHUHNHQ�ELU�LODoWÕU��'HNVPH�
GHWRPLGLQ�VHGDWLI�YH�DQNVL\ROLWLN�HWNLOHUL�RODQ�EXQXQOD�ELUOLN�
WH�RUWD�G�]H\GH�DQDOMH]L�GH�VD÷OD\DELOHQ�YH�VROXQXP�GHSUH�
V\RQX�\DSPD\DQ�ELU� LODoWÕU� �����(ULúNLQ� \Dú� JUXEXQGD������
\ÕOÕQGDQ�EHUL�NXOODQÕP�RQD\Õ�RODQ�EX�LODo�oRFXN�ROJXODUGD�GD�
DUWDQ� VÕNOÕNOD� NXOODQÕOPDNWDGÕU� ����� 'HNVPHGHWRPLGLQLQ�
NOLQL÷LPL]GH�WHUFLK�HGLOPHVLQGHNL�HQ�|QHPOL�QHGHQ�VROXQXP�
GHSUHV\RQX�\DSPDNVÕ]ÕQ�\HWHUOL�VHGDV\RQ�YH�DQDOMH]L�VD÷OD\�
DELOPHVLGLU��'HNVPHGHWRPLGLQ�LOH�LOJLOL�oDOÕúPDODU�oRFXNODU�
GD� X]XQ� V�UHOL� NXOODQÕPODUGD� ELOH� J�YHQOL� RODELOHFH÷LQL�
J|VWHUPHNWHGLU������
dRFXN� WUDYPD� ROJXODUÕQGD� FHUUDKL� JLULúLP� JHUHNOLOL÷L� IDUNOÕ�
oDOÕúPDODUD� NRQX� ROPXúWXU�� <RXVHI]DGHK� &KDERN� YH�
DUNDGDúODUÕQÕQ�����\DSWÕNODUÕ�YH�����ROJXQXQ�GH÷HUOHQGLULOGL÷L�
ELU� oDOÕúPDGD� DFLO� VHUYLVWH� GH÷HUOHQGLULOHQ� � oRFXN� WUDYPD�

ROJXODUÕQÕQ����¶VÕQGD�KHUKDQJL�ELU�FHUUDKL�JLULúLPLQ�JHUHNOL�
ROGX÷X� ELOGLULOPHNWHGLU�� 0F*DKD� YH� DUNDGDúODUÕQÕQ� �����
oDOÕúPDVÕQGD� LVH� DFLO� WUDYPD� VHUYLVLQH� JHWLULOHQ� ���� oRFXN�
ROJXGDQ� ��¶VLQGH� �������� FHUUDKL� JLULúLP� JHUHNWL÷L� ELOGLU�
LOPHNWHGLU�� dDOÕúPDPÕ]GD� FHUUDKL� JLULúLP� VÕNOÕ÷Õ� ������
RODUDN�J|U�OPHNWHGLU��%XQXQOD�ELUOLNWH�oDOÕúPDPÕ]GDNL�KDVWD�
JUXEX� \R÷XQ� EDNÕP� JHUHNWLUHQ� WUDYPD� ROJXODUÕGÕU�� dRFXN�
\R÷XQ�EDNÕPGD�WDNLS�HGLOHQ�WUDYPD�ROJXODUÕQÕQ�GHUOHQGL÷L�ELU�
oDOÕúPDGD�FHUUDKL�JLULúLP�VÕNOÕ÷Õ�����RODUDN�ELOGLULOPHNWHGLU�
������%X�RUDQ�oDOÕúPDPÕ]�YHULOHUL\OH�X\XPOX�J|U�QPHNWHGLU��
.ÕVÕWOÕ�KDVWD�VD\ÕVÕ�YH�KDVWDODUÕQ�X]XQ�G|QHP�WDNLS�YHULOHULQH�
XODúDPDPÕú� ROPDPÕ]� oDOÕúPDPÕ]ÕQ� HQ� |QHPOL� NÕVÕWOÕOÕNODUÕ�
DUDVÕQGDGÕU�� $\UÕFD� DFLO� VHUYLVH� EDúYXUDQ� WRSODP� oRFXN�
WUDYPD� ROJX� VD\ÕVÕQÕ� WHVSLW� HGHPHPHPL]� LON� EDúYXUX�
V�UHFLQGHNL� FHUUDKL� JHUHNVLQLP� VÕNOÕ÷ÕQÕ� WHVSLW� HWPHPL]L�
P�PN�Q�NÕOPDPÕúWÕU��%XQXQOD�ELUOLNWH�$QWDO\D�LOL��LOoHOHUL�YH�
NRPúX� LOOHUGHNL� \R÷XQ� EDNÕP� JHUHNWLUHELOHQ� SHGL\DWULN�
WUDYPD�ROJXODUÕQÕQ�JHQHO�|]HOOLNOHULQL�\DQVÕWDELOPHVL�QHGHQL�
\OH� oDOÕúPDPÕ]ÕQ� OLWHUDW�UH� ROXPOX� NDWNÕGD� EXOXQDFD÷Õ�
NDQDDWLQGH\L]���

SONUÇ
7UDYPD� KDOHQ� oRFXN� \Dú� JUXEXQGD� |QHPOL� ELU�PRUWDOLWH� YH�
PRUELGLWH�QHGHQLGLU��7UDYPDODU�DGROHVDQ�\Dú�JUXEX�LoLQ�GDKD�
VÕN� ELU� |O�P� VHEHEL� ROVD� GD� oDOÕúPDPÕ]� VRQXoODUÕ� ��� \Dú�
DOWÕQGD� oRFXN� \R÷XQ� EDNÕP� JHUHNVLQLPLQLQ� GDKD� VÕN� RODEL�
OHFH÷LQL� J|VWHUPHNWHGLU��7UDYPD� ROJXODUÕ� FHUUDKL� KDVWDOÕNODU�
JUXEXQGD� NDEXO� HGLOVH� GH� oDOÕúPDPÕ]�� ROJXODUÕQ� QHUHGH\VH�
���¶LQLQ� VDGHFH�PHGLNDO� \R÷XQ� EDNÕP� WHGDYLOHUL\OH� WHGDYL�
HGLOHELOHFH÷LQL�J|VWHUPHNWHGLU��(ULúNLQ�FHUUDKL�\R÷XQ�EDNÕP�
�QLWHOHULQGH� N�o�N� oRFXNODUÕQ� WDNLEL� ]RUOXNODUD� QHGHQ�
ROXUNHQ� JHQHO� SHGL\DWUL� X]PDQODUÕ� LoLQ� GH� WUDYPD� ROJXODUÕ�
oHNLQLOHQ�KDVWDODUGÕU��dRFXN�\R÷XQ�EDNÕP�YH�oRFXN�DFLO� WÕS�
X]PDQODUÕQÕQ� \D\JÕQODúPDVÕQÕQ� oRFXN� WUDYPD� ROJXODUÕQÕQ�
PRUWDOLWH� YH� PRUELGLWHVLQL� ROXPOX� \|QGH� HWNLOH\HFH÷L�
NDQDDWLQGH\L]�
(WLN�.XUXO�2QD\Õ��
%X� oDOÕúPD�$QWDO\D� (÷LWLP� YH�$UDúWÕUPD� KDVWDQHVL� NOLQLN�
DUDúWÕUPDODU� HWLN� NXUXOXQGD� ��������� EDúYXUX� QXPDUDVÕ� LOH�
GH÷HUOHQGLULOPLú� ROXS� ����������� WDULK� YH� ������ QXPDUDOÕ�
NDUDUOD� RQD\ODQPÕúWÕU�� dDOÕúPDPÕ]GD� ELOLPVHO� DUDúWÕUPD� YH�
\D\ÕQ� HWL÷L� LONHOHULQH� D\NÕUÕ� LoHULN� EXOXQPDPDNWD� ROXS�
+HOVLQNL�'HNOHUDV\RQX�LONHOHULQH�X\XOPXúWXU�
+DVWD�2QDPÕ��
dDOÕúPDQÕQ� JHUL\H� G|Q�N� WDVDUÕPÕQGDQ� GROD\Õ� KDVWD� RQDPÕ�
DOÕQDPDPÕúWÕU�� %X� oDOÕúPDGD� KDVWDODUÕ� WDQÕPOD\DELOHFHN�
NLúLVHO�ELOJLOHU�\HU�DOPDPDNWDGÕU�
<D]DU�.DWNÕODUÕ�
)LNLU� ±� +�6�.���$�7��� 7DVDUÕP� �� +�6�.���$�7��� 'HQHWOHPH� ��
+�6�.���$�7���.D\QDNODU���+�6�.���$�7���0DO]HPHOHU���+�6�.���
$�7���9HUL�7RSODQPDVÕ�YH�YH\D�øúOHPHVL���+�6�.���$�7���$QDOL]�
YH�YH\D�<RUXP� ±�+�6�.�/LWHUDW�U�7DUDPDVÕ� ��+�6�.���$�7���
<D]Õ\Õ�<D]DQ�±�+�6�.��(OHúWLUHO�øQFHOHPH�±�+�6�.��$�7�
dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�
)LQDQVDO�'HVWHN��
<D]DUODU�EX�oDOÕúPD�LoLQ�ILQDQVDO�GHVWHN�DOPDGÕNODUÕQÕ�EH\DQ�
HWPLúOHUGLU�
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0��$EEDVLIDUG�0��$EEDVL�.DQJHYDUL�0��$EEDV�
WDEDU� +��$EG�$OODK� )��$EGHODOLP�$��$EGROODKL�
0��*OREDO�EXUGHQ�RI�����GLVHDVHV�DQG�LQMXULHV�LQ�
���� FRXQWULHV� DQG� WHUULWRULHV�� ����±������ D�
V\VWHPDWLF� DQDO\VLV� IRU� WKH� *OREDO� %XUGHQ� RI�
'LVHDVH�6WXG\�������/DQFHW��������������±����

&RO� '�� %LFHU� 6�� 8JUDV�0�� *LUD\�7�� .XFXN�2��
&LOHU� (UGDJ�*��9LWULQHO�$��$� 6XUYH\� 6WXG\� RQ�
)DPLOLHV� &KLOG� &DU� 6DIHW\� 6HDWV� 8VDJH� DQG�
$ZDUHQHVV�� 7XUNLVK� -� 3HGLDWU� (PHUJ� ,QWHQVLYH�
&DUH�0HG����������±����

7�UNL\H� øVWDWLVWLN� .XUXPX� +DEHU� %�OWHQL��
76�������<D\ÕP�7DULKL�����1LVDQ�������(ULúLP�
7DULKL�����2FDN�������(ULúLP�DGUHVL��KWWSV���GD�
WD�WXLN�JRY�WU�%XOWHQ�,QGH["S 2OXP�1HGH�
QL�,VWDWLVWLNOHUL�����������

5DPDLDK�5��%KDQDQNHU� 6��*UDELQVN\�$�� 6HGD�
WLRQ� DQG� DQDOJHVLD� IRU� WKH� SHGL\DWULF� WUDXPD�
SDWLHQWV��,QW�-�&ULW�,OOQ�,QM�6FL�������������

3DFLILFL�*0��&OLQLFDO�3KDUPDFRORJ\�RI�0LGD]�
RODP� LQ� 1HRQDWHV� DQG� &KLOGUHQ�� (IIHFW� RI�
'LVHDVH²$� 5HYLHZ�� ,QW� -� 3HGLDWU� ������
������±���

*HUWOHU�5��%URZQ�+&��0LWFKHOO�'+��6LOYLXV�(1��
'H[PHGHWRPLGLQH��$�1RYHO�6HGDWLYH�$QDOJHVLF�
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%XFN�0/��'H[PHGHWRPLGLQH� XVH� LQ� SHGL\DWULF�
LQWHQVLYH�FDUH�DQG�SURFHGXUDO�VHGDWLRQ��-�3HGLDWU�
3KDUPDFRO�7KHU�����������±����

*XSWD� 3�� :KLWHVLGH�:�� 6DEDWL�$�� 7HVRUR� 70��
*RVVHWW� -0�� 7RELDV� -'�� 5RWK� 6-�� 6DIHW\� DQG�
HIILFDF\� RI� SURORQJHG� GH[PHGHWRPLGLQH� XVH� LQ�
FULWLFDOO\�LOO�FKLOGUHQ�ZLWK�KHDUW�GLVHDVH
��3HGLDWU�
&ULW�&DUH�0HG������������±��

<RXVHI]DGHK� FKDERN� 6�� 5DQMEDU� WDNOLPLH� )��
0DOHNSRXUL�5��5D]]DJKL�$��3UHGLFWLQJ�PRUWDOLW\��
KRVSLWDO� OHQJWK�RI� VWD\�DQG�QHHG� IRU� VXUJHU\� LQ�
SHGL\DWULF�WUDXPD�SDWLHQWV��&KLQHVH�-�7UDXPDWRO�
�����������±����

0F*DKD� ,,� 3�� *DUZH�7�� 6WHZDUW� .�� 6DUZDU� =��
5REELQV� -�� -RKQVRQ� -��/HWWRQ�5:��)DFWRUV� WKDW�
SUHGLFW�WKH�QHHG�IRU�HDUO\�VXUJHRQ�SUHVHQFH�LQ�WKH�
VHWWLQJ� RI� SHGL\DWULF� WUDXPD�� -� 3HGLDWU� 6XUJ��
(OVHYLHU�,QF������������±�����

&RXOWKDUG�0*��9DUJKHVH�9��+DUYH\�/3��*LOOHQ�
7&��.LPEOH�50��:DUH�56��$�UHYLHZ�RI�FKLOGUHQ�
ZLWK�VHYHUH�WUDXPD�DGPLWWHG�WR�SHGL\DWULF�LQWHQ�
VLYH� FDUH� LQ� 4XHHQVODQG�� $XVWUDOLD�� 0LQN� 5��
HGLWRU��3/R6�2QH���������H��������
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ùHNLO� ��dRNOX�PDQGLEXODU�0LOOHU�6ÕQÕI� ,� YH� ,,� GLúHWL� oHNLOPHOHULQLQ� WHGDYL�
VRQXoODUÕ�� 7�QHO� WHNQL÷L� �77�� LOH� VXEHSLWHO\DO� ED÷� GRNXVX� JUHIWL� �%'*��
X\JXODPDVÕQÕQ� EDúODQJÕo� J|U�Q�P��D���$PHOL\DW� VRQUDVÕ� �� D\OÕN� J|U�Q�P�
�E�� .RURQDOH� ND\GÕUÕODQ� IOHS� �.$)�� LOH� %'*� X\JXODPDVÕQÕQ� EDúODQJÕo�
J|U�Q�P���F���$PHOL\DW�VRQUDVÕ���D\��G�

7DEOR�,��EDúODQJÕo�YH�SRVWRSHUDWLI�SDUDPHWUHOHUL�|]HWOHPHNWH-
GLU��%DúODQJÕoWD� LNL� JUXS� DUDVÕQGD�3,��*,�� 3'��.$.�YH�6'�
GH÷HUOHULQGH� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN� \RNWX��..)���
%'*�JUXEXQXQ�EDúODQJÕo�.'�GH÷HUOHUL��NRQWURO�JUXEXQD�J|UH�
GDKD�\�NVHNWL��S� �������

7DEOR�,��%DúODQJÕoWD�YH����D\GDNL�NOLQLN�SDUDPHWUHOHU

*,� VNRUODUÕ� ��� D\GD� 77�%'*� JUXEXQGD� EDúODQJÕFD� J|UH�
DQODPOÕ� RODUDN� D]DOÕUNHQ� �S��������� &$)�%'*� JUXEXQGD�
EHQ]HUGL�� øNL� oDOÕúPD� JUXEX� DUDVÕQGD� ��� D\GD� 3,� SXDQODUÕ�
EDúODQJÕo�GH÷HUOHULQH�J|UH�DQODPOÕ�ELU�IDUN�YDUGÕ��6'�GH÷HU-
OHUL�KHU�LNL�JUXSWD�GD�EDúODQJÕFD�J|UH����D\GD�D]DOVD�GD�LVWDWLV-
WLNVHO� RODUDN� DQODPOÕ� IDUN� \RNWX�� %DúODQJÕo� LOH�
NDUúÕODúWÕUÕOGÕ÷ÕQGD�� KHU� LNL� WHGDYL� JUXEX� GD� �� D\GD� .$.�
GH÷HUOHULQL�|QHPOL�|Oo�GH�D]DOPÕúWÕ��S����������DQFDN����D\GD�
LNL�JUXS�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN�J|]OHQPHGL�
�S!��������'d�GH÷HUL� KHU� LNL� JUXSWD� GD� EDúODQJÕoWDQ� ��� D\D�
DQODPOÕ�RODUDN�D]DOGÕ� �S��������� �ùHNLO��E��G���$OWÕQFÕ�D\GD�
.'� GH÷HUOHUL� LNL� JUXS� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
ROPDVÕQD�UD÷PHQ��S!��������.'�GH÷HUOHUL�LVWDWLVWLNVHO�RODUDN�
ELUELULQGHQ�IDUNOÕ�GH÷LOGL�

ÖZ
Amaç: 
%X� oDOÕúPDQÕQ� DPDFÕ�� PDQGLEXODU� N|SHN� YH� N�o�N� D]Õ� GLúOHULQGHNL� GLúHWL� oHNLOPHVLQLQ�
WHGDYLVLQGH��W�QHO�WHNQL÷L��77��YH\D�NRURQDOH�ND\GÕUÕODQ�IOHS��..)��LOH�X\JXODQDQ�ED÷�GRNXVX�
JUHIWLQLQ��%'*��N|N�\�]H\L�|UWPHGHNL�EDúDUÕVÕQÕQ�NDUúÕODúWÕUPDOÕ�RODUDN�LQFHOHPHNWLU�

Gereç ve Yöntemler: 
%X�VSOLW�PRXWK�oDOÕúPD\D��oRNOX�GLúHWL�oHNLOPHVL�GHIHNWL�EXOXQDQ�\Dú�RUWDODPDVÕ������������\ÕO�
RODQ���KDVWD����HUNHN����NDGÕQ��NDWÕOGÕ��7RSODPGD�RWX]�VHNL]�GHIHNW�UDQGRPL]H�RODUDN�77���%'*�
YH\D�..)���%'*�JUXEXQD�GDKLO�HGLOGL��3ODN�LQGHNVL��3ø���JLQJLYDO�LQGHNV��*ø���VRQGDODPD�GHULQ-
OL÷L��6'���NOLQLN�DWDúPDQ�ND\EÕ��.$.���GLúHWL�oHNLOPH�GHULQOL÷L��'d��YH�NHUDWLQL]H�GRNX�JHQLúOL÷L�
�.'��JLEL�SHULRGRQWDO�SDUDPHWUHOHU�EDúODQJÕoWD�YH����D\GD�GH÷HUOHQGLULOGL�

Bulgular: 
%DúODQJÕoWDQ�DPHOL\DWWDQ�VRQUDNL����D\D�NDGDU�N|N�NDSVDPD�\�]GHVL�77���%'*�JUXEX�LoLQ���
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ABSTRACT
Objective: 
7KH�DLP�RI� WKLV� VWXG\�ZDV� WR�HYDOXDWH� WKH�HIIHFW�RI�FRQQHFWLYH� WLVVXH�JUDIW� �&7*��HLWKHU�ZLWK�
WXQQHO�WHFKQLTXH��77��RU�FRURQDOO\�DGYDQFHG�IODS��&$)��LQ�WKH�WUHDWPHQW�RI�JLQJLYDO�UHFHVVLRQ�LQ�
PDQGLEXODU�FDQLQH�DQG�SUHPRODUV��FRPSDUDWLYHO\�

Material and Methods: 
7KLV�UDQGRPL]HG��FRQWUROOHG��VSOLW�PRXWK�VWXG\��FRPSDUDWLYHO\����GHIHFWV�LQ���SDWLHQWV�����PDOHV��

N�o�N�D]Õ�GLúOHULQGHNL�oRNOX�GLúHWL�oHNLOPHOHULQLQ�WHGDYLVLQGH�
77� �� %'*� YH� �� YH\D�..)��%'*� NXOODQGÕNWDQ� VRQUD� .'�
GH÷HUOHULQL�GH÷HUOHQGLUHQ�oDOÕúPD�\RNWX��77���%'*���������
������ LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD�..)���%'*� �������� ������ LOH�
DQODPOÕ�ELU�.'�DUWÕúÕ�EXOXQGX��%X�oDOÕúPDGD��..)���%'*�
JUXEXQXQ�RUWDODPD�EDúODQJÕo�.'�GH÷HUL�77�JUXEXQXQNLQGHQ�
GDKD�\�NVHNWL��DQFDN����D\GD�KHU�LNL�JUXSWD�GD�EHQ]HUGL�
%X�oDOÕúPDGD��FHUUDKL�SURVHG�UOHUGHQ�VRQUD�KLoELU�|QHPOL�\DQ�
HWNL� ELOGLULOPHPLúWLU� YH\D� J|]OHQPHPLúWLU�� +DVWDODU�� ..)��
%'*�X\JXODQDQ�E|OJHOHUGH�KDILI�YH�RUWD�úLGHWWH�LQWUDRSHUDWLI�
YH� SRVWRSHUDWLI� D÷UÕ�� UDKDWVÕ]OÕN� YH� úLúOLN� ELOGLULUNHQ�� 77� ��
%'*�X\JXODQDQ�E|OJHOHUGH�KDILI�SRVWRSHUDWLI� UDKDWVÕ]OÕNWDQ�
EDKVHWPLúOHUGLU�

77�� E�\�N� PH]LDO�GLVWDO� X]DQWÕ� ROPDNVÕ]ÕQ� NRPúX� GLúOHULQ�
RUWD� EXNNDOÕQD� NDGDU� X]DWÕOGÕ�� %X� \|QWHP�� NRPúX� GLúOHULQ�
JLQJLYDO�PDUMLQLQ�ER]XOPDVÕQÕ�|QOHPHN�YH�PLQLPDO� LQYD]LY�
ELU� WHNQLN� NXOODQPDN� LoLQ� VHoLOGL�� %X� \DNODúÕP� IOHELQ�
KDUHNHWOLOL÷LQLQ�D]DOPDVÕQD�YH�DUGÕQGDQ�NRURQDO�\HU�GH÷LúWLU-
PHQLQ�D]DOPDVÕQD�YH�GLNLOGL÷LQGH�IOHELQ�GDKD�ID]OD�JHULOPHV-
LQH�\RO�DoPÕú�RODELOLU��%X�oDOÕúPDQÕQ�VÕQÕUODUÕ�GkKLOLQGH�KHP�
77���%'*�KHP�GH�..)���%'*�LúOHPOHUL�GLúHWL�oHNLOPHVLQLQ�
WHGDYLVLQGH� N|N� NDSDWPDGD� HWNLOL� ROPXúWXU��$QFDN�..)� LOH�
GDKD� L\L� NOLQLN� YH� HVWHWLN� VRQXoODU� HOGH� HGLOGL��gWH� \DQGDQ��
D]DOWÕOPÕú� FHUUDKL� WUDYPD� LOH�77�� GDKD� D]� KDVWD� VÕNÕQWÕVÕ� LOH�
VRQXoODQPÕúWÕU�� 77� GH÷HUOL� ELU� WHNQLN� ROPDVÕQD� UD÷PHQ��
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PX]�EX�oDOÕúPDGD�|]HOOLNOH�PDQGLEXODU�N|SHN�YH�N�o�N�D]Õ�
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SURVHG�U�Q�X\JXODQGÕ÷Õ�KDNNÕQGD�ELOJLVL�ROPD\DQ�ELU�GHQHWoL�
�0+��W�P�NOLQLN�|Oo�POHUL�\DSPÕúWÕU��3ODN�LQGHNVL��3ø��������
JLQJLYDO� LQGHNV� �*ø�� ������ VRQGDODPD�GHULQOL÷L� �6'��� NOLQLN�
DWDoPDQ�ND\EÕ��.$.���GLúHWL�oHNLOPH�GHULQOL÷L��'d��YH�.HUD-
WLQL]H� GRNX� JHQLúOL÷L� �.'�� GkKLO� ROPDN� �]HUH� SHULRGRQWDO�
SDUDPHWUHOHU� GH÷HUOHQGLULOGL�� %X� |Oo�POHU�� PLOLPHWUH� LOH�
NDOLEUH�HGLOPLú�:LOOLDPV�SHULRGRQWDO�SURE��+X�)ULHG\��&KLFD-
JR�� ,/��$%'�� LOH� WDEDQ� oL]JLVL�� ��� YH� ��� D\ODUGD� \DSÕOGÕ��
(QGHNV�SXDQODUÕ�DúD÷ÕGDNL�úHNLOGH�GH÷HUOHQGLULOGL�
��6'��'LúHWL�NHQDUÕQGDQ�GLúLQ�RUWD�\�]�QGHQ�FHELQ�
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+HU�LNL�FHUUDKL�RSHUDV\RQ�GD�SHULRGRQWDO�SODVWLN�FHUUDKL�NOLQLN�
GHQH\LPL� RODQ� WHN� ELU� RSHUDW|U� �1$.�� WDUDIÕQGDQ�
JHUoHNOHúWLULOPLúWLU��
..)�%'*�JUXEXQGD�GLúHWL�oHNLOPHOHULQLQ�WHGDYLVL�LoLQ�]DUI�
IOHS�WDVDUÕPÕ�NXOODQÕOGÕ�������/RNDO�DQHVWH]L\L�WDNLEHQ��GLúHWL�
oHNLOPHOHUL�RODQ�E|OJHQLQ�HQ�D]�ELU�GLú�PH]L\DOLQL�YH�HQ�D]�ELU�
GLú� GLVWDOLQL� LoHUHQ� LQWUDVXONXOHU� LQVL]\RQ� \DSÕOGÕ�� &HUUDKLVL�
\DSÕODQDQ� SDSLOLQ� NRURQDO� URWDV\RQXQX� VD÷ODPDN� LoLQ�
LQWHUGHQWDO�\XPXúDN�GRNX�VHYL\HVLQGH�REOLN�LQVL]\RQ�\DSÕOGÕ��
)OHS� GDKD� VRQUD� ELU� SHULRVW� HOHYDW|U�� LOH� PXNRJLQJLYDO�
ELUOHúLPH� NDGDU� \�NVHOWLOGL� YH� PXNRJLQJLYDO� ELUOHúLPLQ�
DSLNDOLQGH�NHVNLQ�\DWD\�ELU�SHULRVW�NHVLVL�LOH�PRELOL]H�HGLOGL��
+HUKDQJL� ELU� NDV� JHUJLQOL÷L� ROPD\DFDN� úHNLOGH� UDKDWODWÕOGÕ��
$oÕ÷D� oÕNDQ� N|N� \�]H\OHULQLQ� G�]HQOHQPHVL� GLNNDWOLFH�
\DSÕOGÕ��$QDWRPLN� LQWHUGHQWDO� SDSLO� GDKD� VRQUD� GLNNDWOL� ELU�
úHNLOGH� GHHSLWHOL]H� HGLOGL�� 'DKD� VRQUD� LNLQFL� DPHOL\DW� \HUL�
RODQ�GDPDNWDQ�³WUDS�GRRU´�WHNQL÷L\OH�ED÷�GRNXVX�JUHIWL�DOÕQGÕ�
������ 0LQH�VHPHQW� VÕQÕUÕQÕ� \DNODúÕN� �� PP� NRURQDOLQL� GH�
|UWHFHN�úHNLOGH�DoÕNWD�NDODQ�N|N�\�]H\LQH�UH]RUEH�RODQ�VXWXU-
ODU� NXOODQÕODUDN� ED÷� GRNXVX� \HUOHúWLULOGL�� 6ÕUDVÕ\OD��
\DUÕP�WDP�\DUÕP�NDOÕQOÕNWDNL�IOHSOHU�GDKD�VRQUD�SDVLI�RODUDN�
LOJLOL�GLúOHULQ�PLQH�VHPHQW�VÕQÕUÕQÕ�DúDFDN�úHNLOGH�\HUOHúWLULO-
GL�� 2SWLPDO� EXNNDO� IOHS� DGDSWDV\RQXQX� VD÷ODPDN� LoLQ� DVNÕ�
VXWXUODU� ����� SURSLOHQ� VXWXU�� (WKLFRQ�� -RKQVRQ� DQG� -RKQVRQ�
,QWO��6W��6WHYHQV��:ROXZH��%HOoLND���NXOODQÕOGÕ�
77�%'*� SURVHG�U�� =XKU� YH� DUNDGDúODUÕQÕQ� ����� PRGLIL\H�
PLNURFHUUDKL� W�QHO� WHNQL÷LQLQ� WDQÕPODUÕQD� X\JXQ� RODUDN�
JHUoHNOHúWLULOGL�� /RNDO� DQHVWH]L\L� WDNLEHQ� GLúHWL� oHNLOPHOHUL�
RODQ�E|OJHQLQ�HQ�D]�ELU�GLú�PH]L\DOLQL�YH�HQ�D]�ELU�GLú�GLVWDOLQL�
LoHUHQ� LQWUDVXONXOHU� LQVL]\RQ� \DSÕOGÕ�� .HVNLQ� W�QHO�
HOHYDW|UOHUL�NXOODQÕODUDN�IOHS��NRURQDO�\|QGH�SDVLI��JHULOLPVL]�
NDSDQPD\D�L]LQ�YHUPHN�LoLQ�PXJRJLQJLYDO�VÕQÕUD�NDGDU�WDP�
NDOÕQOÕN�RODUDN�NDOGÕUÕOGÕ��)OHELQ� Lo�\�]H\LQGH�NDODQ�NRODMHQ�
GHPHWOHU��IOHELQ��SDVLI�NRURQDO�\HU�GH÷LúWLUPHVL�HOGH�HGLOHQH�
NDGDU� *UDFH\� N�UHWOHU� �+X�)ULHG\�� &KLFDJR�� ,/�� 86$��
NXOODQÕODUDN�GLNNDWOLFH�NHVLOGL�YH�N|N�\�]H\OHUL�G�]HQOHQGL��
)OHS�SHUIRUDV\RQXQGDQ�NDoÕQPDN�LoLQ�|]HQ�J|VWHULOGL��'DKD�
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ED÷�GRNXVX�JUHIWL�DOÕQGÕ��%D÷�GRNXVX�JUHIWLQLQ�HOGH�HGLOPHVL-
QLQ�KHPHQ�DUGÕQGDQ�JUHIW�IOHELQ�KHU�LNL�XFXQD�GR÷UX�XODúDFDN�
úHNLOGH� ODWHUDO� \|QGH� \HUOHúWLULOGL�� )OHS� DVNÕ� VXWXU� �����
SURSLOHQ� VXWXU�� (WKLFRQ�� -RKQVRQ� DQG� -RKQVRQ� ,QWO�� 6W��
6WHYHQV��:ROXZH��%HOoLND��NXOODQÕODUDN�PLQH�VHPHQW�VÕQÕUÕQÕ�
��PP�NRURQDO�\|QGH�DúDFDN�úHNLOGH�NDSDWÕOGÕ�
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VLVLOLQ����J��J�QGH�LNL�NH]��$XJPHQWLQ��UHoHWH�HGLOGL��+DVWDODUD�
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\�]GHOHUL�EHOLUOHQPLúWLU�������+DVWDODU����YH����D\ODUGD�DPHOL-
\DW�E|OJHVLQL�GH÷HUOHQGLUPHN��VXSUDJLQJLYDO�WHPL]OLN�\DSPDN�
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9HULOHULQ� QRUPDOOL÷L� 6KDSLUR�:LON� WHVWL� NXOODQÕODUDN� WHVW�
HGLOGL�� 7�P� YHULOHU� QRUPDO� GD÷ÕOÕP� J|VWHUPHGL�� +HU� JUXS�
LoLQGH�YH�DUDVÕQGD�WHGDYL�|QFHVL�YH�VRQUDVÕ�|QHPOL�IDUNOÕOÕNODU�
:LOFR[RQ� WHVWL� LOH� WHVSLW� HGLOGL��%DúODQJÕoWD�� NOLQLN�SDUDPH-
WUHOHUGHNL�IDUNOÕOÕNODUÕQ�LVWDWLVWLNVHO�|QHPL�YH�LNL�JUXS�DUDVÕQ-
GDNL� N|N� NDSVDPÕ� \�]GHOHUL�� 0DQQ�:KLWQH\� 8� WHVWL�
NXOODQÕODUDN�DQDOL]�HGLOGL��7HPHO�NOLQLN�SHULRGRQWDO�SDUDPH-
WUHOHU� RUWDN� GH÷LúNHQOHU� RODUDN� NDEXO� HGLOGL� YH� oDOÕúPD�
JUXSODUÕ�DUDVÕQGDNL�IDUNOÕOÕNODUÕ�GH÷HUOHQGLUPHN�LoLQ�8QLYDUL-
DQW�DQDOL]�NXOODQÕOGÕ��$QODPOÕOÕN�G�]H\L�S������RODUDN�DOÕQGÕ�

BULGULAR
7�P� PXD\HQHOHU� VHNL]� NLúLGH� �RUWDODPD� \Dú� ����� �� ������
������\Dú����HUNHN����NDGÕQ����D\GD�WDPDPODQGÕ��%X�KDVWDODU-
GD�DOW�oHQH�N|SHN�GLúOHUL�YH�N�o�N�D]Õ�GLúOHULQGHNL����0LOOHU�
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N�o�N�D]Õ�GLúOHULQGH�GLúHWL�oHNLOPHVL�RODQ�KDVWDODUGD�..)���
%'*�YH�77���%'*
QLQ�SHULRGRQWDO�GRNXODU��]HULQGHNL�HWNLOH-
ULQLQ�NDUúÕODúWÕUÕOPDVÕ�\DSÕOPÕúWÕU�

GEREÇ ve YÖNTEMLER 
dDOÕúPD� 3RS�ODV\RQX�$NGHQL]� hQLYHUVLWHVL� 'Lú� +HNLPOL÷L�
)DN�OWHVL� 3HULRGRQWRORML�$QDELOLP� 'DOÕ
QGD� DOW� oHQH� N|SHN�
GLúL�YH�N�o�N�D]Õ�E|OJHVLQGH�VLPHWULN�GLúHWL�oHNLOPHVL�WHGDYLVL�
�..)�YH�77��X\JXODQPÕú��EDúODQJÕo�YH����D\�WDNLEL�ND\ÕWODUÕ�
WDP�RODQ���KDVWD�oDOÕúPD\D�GkKLO�HGLOGL��+DVWDODU�oDOÕúPDQÕQ�
DPDFÕ� YH� \|QWHPL� KDNNÕQGD� ELOJLOHQGLULOGLNWHQ� VRQUD�
ELOJLOHQGLULOPLú�RQDP�IRUPX�LP]DODGÕODU��6HoLOHQ�W�P�KDVWDODU�
WDPDPHQ�+HOVLQNL�'HNODUDV\RQX�LOH�\D]ÕOÕ�RODUDN�ELOJLOHQGL-
ULOGL� YH� oDOÕúPD� SURWRNRO�� RQD\ODQGÕ�� dDOÕúPD� SURWRNRO��
$NGHQL]�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�.OLQLN�$UDúWÕUPDODU�(WLN�
.XUXOX� WDUDIÕQGDQ� RQD\ODQGÕ� ����������� .$(.������� %X�
DUDúWÕUPD�� SHULRGRQWDO� YH� VLVWHPLN� RODUDN� VD÷OÕNOÕ�� VLJDUD�
LoPH\HQ� KDVWDODU� LoLQ� DúD÷ÕGDNL� GDKLO� HGLOPH� NULWHUOHULQH�
GD\DQPDNWDGÕU��%HQ]HU�ELODWHUDO�0LOOHU�6ÕQÕI� ,�YH\D�,,� ������
KHU� LNL� oHQHGH� N|SHN� GLúOHULQGH� YH\D� N�o�N� D]Õ� GLúOHULQGH�
EXOXQDQ�HQ�D]���PP
OLN�ORNDOL]H�GLúHWL�oHNLOPHOHUL��EHOLUOHQH-
ELOHQ� VHPHQW�PLQH� ED÷ODQWÕVÕ�� ��� \DúÕQGDQ� E�\�N� ROPD��
WHGDYL� HGLOHFHN� E|OJHGH� GLú� FDQOÕOÕ÷ÕQÕQ� YDUOÕ÷Õ� YH� UHVWRUD-
V\RQODUÕQ�YH�\�]H\VHO�o�U�NOHULQ�ROPDPDVÕ��VRQ����D\GD�HQ�
D]ÕQGDQ�LOJLOL�E|OJHOHUGH�SHULRGRQWDO�FHUUDKL�WHGDYL�X\JXODQ-
PDPÕú��'d�E|OJHVL�LoLQ�����PP
GH�GLú�HWL�VD÷OÕ÷Õ��YH�EHOLUWLOHQ�
%'*� LoLQ� HQ� D]� ���� PP� NDOÕQOÕNWD� \HWHUOL� SDODWDO� GRQ|U�

.|N� NDSVDPD� \�]GHVL� �� D\GD� 77�%'*� \DSÕODQ� E|OJHGH�
������� YH� ..)� �� %'*� \DSÕODQ� E|OJHGH� ������� RODUDN�
|Oo�OG��� øNL� JUXS� DUDVÕQGD� ��� D\GD� N|N� |UWPH� \�]GHOHULQLQ�
DQODPOÕ�IDUNOÕOÕNODU�ROGX÷X�J|U�OG���S��������
%DúODQJÕo�GH÷HUOHUL�LOH�NÕ\DVODQGÕ÷ÕQGD���D\GD�'d¶GHNL�IDUN�
77�%'*� JUXEXQGD� ����PP� LNHQ� ..)� �� %'*� JUXEXQGD�
����PP�RODUDN�EXOXQGX�YH�LNL�JUXS�DUDVÕQGD�DQODPOÕ�ELU�IDUN�
YDUGÕ���S���������.'¶GDNL�DUWÕú�77�%'*�JUXEXQGD�����PP�
LNHQ�..)� ��%'*� JUXEXQGD� ����PP� RODUDN� KHVDSODQGÕ� YH�
JUXSODU�DUDVÕQGD�IDUN�\RNWX��S!��������

<):<1̪5)
5DQGRPL]H�NRQWUROO��NOLQLN�oDOÕúPDGD����D\GD�DOW�oHQH�N|SHN�
GLúL�YH�N�o�N�D]Õ�E|OJHVLQGH�oRNOX�GLúHWL�oHNLOPHVL� WHGDYLVL�
LoLQ�77���%'*�LOH�..)�%'*�NOLQLN�VRQXoODUÕQÕ�NDUúÕODúWÕU-
DUDN�EHOLUOHPH\L�DPDoODGÕN��(OGH�HGLOHQ�YHULOHU��77���%'*�YH�
..)�%'*� 
QLQ� oRNOX� GLúHWL� oHNLOPHVLQLQ� NDSDWÕOPDVÕQGD�
HWNLOL�ELU�\|QWHP�ROGX÷XQX�J|VWHUPHNWHGLU��$OWÕ�D\OÕN�|Oo�P-
OHUL� WHPHO� GH÷HUOHQGLUPHOHUOH� NDUúÕODúWÕUÕUNHQ� .$.�� 'd� YH�
.'*�SDUDPHWUHOHULQGH�|QHPOL�ELU�L\LOHúPH�J|]OHQGL��$\UÕFD�
..)�%'*� NRPELQDV\RQX� LOH� GDKD� L\L� NOLQLN� YH� HVWHWLN�
VRQXoODU�HOGH�HGLOGL��0HYFXW�oDOÕúPDQÕQ�EXOJXODUÕ�� �DOW�oHQH�
oRNOX�GLúHWL�oHNLOPHVL�WHGDYLVLQGH�77���%'*�LOH�..)�%'*�
WHNQLNOHULQLQ� IDUNOÕ� N|N�NDSDQPD�RUDQODUÕQD� VDKLS�ROGXNODUÕ�
J|VWHUPLúWLU��VÕUDVÕ\OD�\�]GH�������YH��������
/LWHUDW�UGHNL�oDOÕúPDODUOD���������X\XPOX�RODUDN�EX�oDOÕúPD-
GD� KHU� LNL� WHGDYL� JUXEXQGD� GD� FHUUDKL� LúOHPGHQ� �� D\� VRQUD�
RUWDODPD�3,�VNRUODUÕQGD�|QHPOL�ELU�D]DOPD�J|U�OP�úW�U��%HONL�
GH�EX��KDVWDODUD�SODN�ROXúXPXQX�YH�ELULNLPLQL�|QOH\HQ�G�]HQ-

OL�YH�SHUL\RGLN�KDWÕUODPD�]L\DUHWOHULQGHQ�ND\QDNODQPDNWDGÕU�
.|N�\�]H\L�|UWPH�SURVHG�UOHUL�LoLQ�SRWDQVL\HO�DGD\ODU��HVWHWLN�
SUREOHPOHUGHQ� YH� N|N� DúÕUÕ� GX\DUOÕOÕ÷ÕQGDQ� \DNÕQDQ� GLúHWL�
oHNLOPHVL� RODQ�KDVWDODUGÕU��0XNRJLQJLYDO� FHUUDKL� \DSPDGDQ�
|QFH�N|N�\�]H\L�|UWPH�DODQÕ�HOGH�HWPHN�LoLQ�HQ�|QJ|U�OHELOLU�
FHUUDKL� WHNQLNOHU� VHoLOPHOLGLU�� 7HN� EDúÕQD� ..)� WHGDYLVL�
�������RUDQÕQGD�RUWDODPD�N|N�\�]H\L�|UW�P��VD÷ODU�YH�GLúHWL�
oHNLOPHVL� WHGDYLVL� LoLQ� KDOD� X\JXQ� ELU� VHoHQHNWLU� ������ %X�
oDOÕúPDQÕQ� VRQXoODUÕ�� GLúHWL� oHNLOPHOHULQLQ� ..)�%'*� LOH�
WHGDYL� HGLOPHVLQGHQ� VRQUD� GD� 6LOYD� YH� DUNDGDúODUÕ� ����� YH�
-HSVHQ� YH� DUNDGDúODUÕ� ����� WDUDIÕQGDQ� \D\ÕQODQDQ� GH÷HUOHUH�
�VÕUDVÕ\OD� ������ YH� ������� EHQ]HU� J|U�QPHNWHGLU�� %X�
oDOÕúPDGD��PDQGLEXODU�N|SHN�YH�N�o�N�D]Õ�GLúOHULQGH�VDGHFH�
oRNOX� GLúHWL� oHNLOPHOHUL� GkKLO� HGLOPLú� YH� N|N� \�]H\L� |UWPH�
\�]GHVL��������RODUDN�EXOXQPXúWXU��<D\ÕQODQPÕú�DUDúWÕUPD-
ODUGD� NDQÕWODU�� ..)� �� %'*� ELUOLNWH� X\JXODQPDVÕQÕQ� GLúHWL�
oHNLOPH�NXVXUODUÕQÕ�NDSDWPDN�LoLQ�HQ�EDúDUÕOÕ�YH�|QJ|U�OHELOLU�
FHUUDKL�WHNQLN�ROGX÷XQX�J|VWHUPLúWLU�

øQFH�GLúHWL�IHQRWLSL�YH�GDKD�D]�NHUDWLQL]H�GRNX�JLEL�LVWHQPH\-
HQ�DQDWRPLN�GXUXPODU�LoLQ�YHUWLNDO�ELU�NHVL\L�YH�PXNR]DQÕQ�
NRURQDO�LOHUOHPHVLQL�LoHUHQ�ELU�GLúHWL�oHNLOPHVL�\�]H\L�|UWPH�
SURVHG�U�Q�� JHUoHNOHúWLUPHN� ]RU� J|U�QPHNWHGLU� ���������
)OHELQ�SDVLI�RODUDN�NRURQDO�NRQXPODQGÕUPDVÕQÕ�VD÷ODPDN�LoLQ�
NDV� OLIOHUL� YH� DUWÕN� NRODMHQ� GHPHWOHUL� NHVLOPHOLGLU�� &HUUDKL�
VRQUDVÕ�IOHELQ�VWDELOLWHVL��VRUXQVX]�YH�KÕ]OÕ�ELU�L\LOHúPH�V�UHFL�
LoLQ�|QHPOL�ELU�NRQXGXU��*HOLúPLú�YDVN�ODUL]DV\RQ� LOH�GDKD�
L\L� NOLQLN� VRQXoODUÕQ� DOÕQDELOHFH÷L� |QH� V�U�OG�÷�� LoLQ� EX�
oDOÕúPDGD� ..)� \DNODúÕPÕ� GLNH\� NHVLOHUOH� NXOODQÕOPDPÕúWÕU�
������0|UPDQQ
ÕQ� KLVWRORMLN� RODUDN� J|VWHUGL÷L� IOHS� LoLQGHNL�
DQD�GLúHWL�GDPDUODUÕQÕQ�NRUXQPDVÕ�JUHIWLQ�EHVOHQPHVLQL�DUWÕUÕU�
�����
6RQ� G|QHPOHUGHNL� oDOÕúPDODU� �������������� 77¶OHUL� N|N�
NDSVDPD�SURVHG�UOHUL�LoLQ�DUDúWÕUÕOPÕú�EXQODUGDQ�ED]ÕODUÕ�HVDV�
RODUDN� ..)� LOH� NDUúÕODúWÕUPD\D� RGDNODQPÕúWÕU� ���������
%XQODUGDQ�ED]ÕODUÕ��oRNOX�GLúHWL�oHNLOPHOHULQGH�EX�NDUúÕODúWÕU-
PD\Õ�\DSPÕúODUGÕU����������*HOHQHNVHO�WUDSH]RLGDO�..)��LNL�
GLNH\� NHVL� LOH�� LOH� NDUúÕODúWÕUÕOGÕ÷Õ� HQ� HVNL� oDOÕúPDGD��77� ��
%'*�������YH�..)���%'*�������RUWDODPD�N|N�NDSVDPD�
RUDQODUÕ� HOGH� HGLOPLúWLU� ������ 'L÷HU� oDOÕúPDGD� ������ ELULQFL�
PRODUD�NDGDU��VW�YH�DOW�oHQHGH�WHNOL�YH�oRNOX�GLúHWL�oHNLOPHO-
HUL�LoHUHQ�ELU�SRS�ODV\RQGD�77���%'*���������GDKD�\�NVHN�
N|N�NDSVDPD�\�]GHVL���������LOH�VRQXoODQPÕúWÕU��6DQWDPDULD�
YH�DUN��������������WHNOL�PDNVLOOHU�oHNLOPH�NXVXUODUÕQÕQ�N|N�
NDSODPDVÕ�LoLQ�..)���%'*¶QLQ��77���%'*�
GHQ�GDKD�HWNLOL�
ROGX÷XQX� ELOGLUPLúOHUGLU�� %XQXQOD� EHQ]HU� VRQXFX� EXOGX÷X-
PX]�EX�oDOÕúPDGD�|]HOOLNOH�PDQGLEXODU�N|SHN�YH�N�o�N�D]Õ�
GLúOHUGH�oRNOX�'d�WHGDYLVLQLQ�VRQXoODUD�RGDNODQÕOPÕúWÕU��$OW�
oHQHGH�PXNRJLQJLYDO�FHUUDKLQLQ�GDKD�]RU�ROGX÷X�YH�N|NOHULQ�
NDSDWÕOPDVÕQÕQ�GDKD�]RU�ROGX÷X�\D\JÕQ�RODUDN�NDEXO�HGLOPHN-
WHGLU��$\UÕFD��..)���%'*�E|OJHVLQGHNL�'d¶GHNL�D]DOPD������
LNHQ��77��%'*�E|OJHVLQGH������RODUDN�EXOXQGX�YH�EX�IDUN�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ\GÕ�
dDOÕúPDPÕ]GD� .'� GH÷HUOHUL� LNL� JUXSWD� ��� D\GD� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�DUWÕú�J|VWHUGL��6DGHFH�6DOKL�YH�DUNDGDúODUÕ������
.'�ND]DQFÕQÕQ��77���%'*�LOH�..)��%'*�PDNVLOOHU�NHVLFL�
GLúOHU�� N|SHN� YH\D� N�o�N� D]Õ� GLúOHULQGHQ� GDKD� \�NVHN�
ROGX÷XQX� EXOPXúODUGÕU�� 'DKD� |QFH� PDQGLEXODU� N|SHN� YH�

.D\DU�1$�YH�+DWLSR÷OX�0�$NG�7ÕS�'�����������

dokusu. 
%X� NOLQLN� oDOÕúPD�� UDQGRPL]H� YH� VSOLW�PRXWK� ELU� NOLQLN�
oDOÕúPD�RODUDN�SODQODQPÕúWÕU��%DúODQJÕoWD�NOLQLN�SDUDPHWUHO-
HULQ�GH÷HUOHQGLULOPHVLQGHQ�VRQUD��VLPHWULN�JLQJLYDO�oHNLOPH�
GHIHNWOHUL�77���%'*�YH\D�..)���%'*�UDVWJHOH�VHoLOGL�
3TQVQS�,MɦMZTMVLQZUMTMZ
dDOÕúPD� V�UHVLQFH�� NDOLEUH� HGLOPLú� YH� KDQJL� FHUUDKL�
SURVHG�U�Q�X\JXODQGÕ÷Õ�KDNNÕQGD�ELOJLVL�ROPD\DQ�ELU�GHQHWoL�
�0+��W�P�NOLQLN�|Oo�POHUL�\DSPÕúWÕU��3ODN�LQGHNVL��3ø��������
JLQJLYDO� LQGHNV� �*ø�� ������ VRQGDODPD�GHULQOL÷L� �6'��� NOLQLN�
DWDoPDQ�ND\EÕ��.$.���GLúHWL�oHNLOPH�GHULQOL÷L��'d��YH�.HUD-
WLQL]H� GRNX� JHQLúOL÷L� �.'�� GkKLO� ROPDN� �]HUH� SHULRGRQWDO�
SDUDPHWUHOHU� GH÷HUOHQGLULOGL�� %X� |Oo�POHU�� PLOLPHWUH� LOH�
NDOLEUH�HGLOPLú�:LOOLDPV�SHULRGRQWDO�SURE��+X�)ULHG\��&KLFD-
JR�� ,/��$%'�� LOH� WDEDQ� oL]JLVL�� ��� YH� ��� D\ODUGD� \DSÕOGÕ��
(QGHNV�SXDQODUÕ�DúD÷ÕGDNL�úHNLOGH�GH÷HUOHQGLULOGL�
��6'��'LúHWL�NHQDUÕQGDQ�GLúLQ�RUWD�\�]�QGHQ�FHELQ�
���HQ�DOW�VÕQÕUÕQD�NDGDU�
��'d��'LúLQ�RUWD�\�]�\�]�Q�Q�VHUEHVW�GLúHWL�NHQDUÕQGDQ��������
���PLQH�VHPHQW�ELUOHúLPLQH�RODQ�PHVDIHVL�
��&HUUDKL�SURVHG�U
+HU�LNL�FHUUDKL�RSHUDV\RQ�GD�SHULRGRQWDO�SODVWLN�FHUUDKL�NOLQLN�
GHQH\LPL� RODQ� WHN� ELU� RSHUDW|U� �1$.�� WDUDIÕQGDQ�
JHUoHNOHúWLULOPLúWLU��
..)�%'*�JUXEXQGD�GLúHWL�oHNLOPHOHULQLQ�WHGDYLVL�LoLQ�]DUI�
IOHS�WDVDUÕPÕ�NXOODQÕOGÕ�������/RNDO�DQHVWH]L\L�WDNLEHQ��GLúHWL�
oHNLOPHOHUL�RODQ�E|OJHQLQ�HQ�D]�ELU�GLú�PH]L\DOLQL�YH�HQ�D]�ELU�
GLú� GLVWDOLQL� LoHUHQ� LQWUDVXONXOHU� LQVL]\RQ� \DSÕOGÕ�� &HUUDKLVL�
\DSÕODQDQ� SDSLOLQ� NRURQDO� URWDV\RQXQX� VD÷ODPDN� LoLQ�
LQWHUGHQWDO�\XPXúDN�GRNX�VHYL\HVLQGH�REOLN�LQVL]\RQ�\DSÕOGÕ��
)OHS� GDKD� VRQUD� ELU� SHULRVW� HOHYDW|U�� LOH� PXNRJLQJLYDO�
ELUOHúLPH� NDGDU� \�NVHOWLOGL� YH� PXNRJLQJLYDO� ELUOHúLPLQ�
DSLNDOLQGH�NHVNLQ�\DWD\�ELU�SHULRVW�NHVLVL�LOH�PRELOL]H�HGLOGL��
+HUKDQJL� ELU� NDV� JHUJLQOL÷L� ROPD\DFDN� úHNLOGH� UDKDWODWÕOGÕ��
$oÕ÷D� oÕNDQ� N|N� \�]H\OHULQLQ� G�]HQOHQPHVL� GLNNDWOLFH�
\DSÕOGÕ��$QDWRPLN� LQWHUGHQWDO� SDSLO� GDKD� VRQUD� GLNNDWOL� ELU�
úHNLOGH� GHHSLWHOL]H� HGLOGL�� 'DKD� VRQUD� LNLQFL� DPHOL\DW� \HUL�
RODQ�GDPDNWDQ�³WUDS�GRRU´�WHNQL÷L\OH�ED÷�GRNXVX�JUHIWL�DOÕQGÕ�
������ 0LQH�VHPHQW� VÕQÕUÕQÕ� \DNODúÕN� �� PP� NRURQDOLQL� GH�
|UWHFHN�úHNLOGH�DoÕNWD�NDODQ�N|N�\�]H\LQH�UH]RUEH�RODQ�VXWXU-
ODU� NXOODQÕODUDN� ED÷� GRNXVX� \HUOHúWLULOGL�� 6ÕUDVÕ\OD��
\DUÕP�WDP�\DUÕP�NDOÕQOÕNWDNL�IOHSOHU�GDKD�VRQUD�SDVLI�RODUDN�
LOJLOL�GLúOHULQ�PLQH�VHPHQW�VÕQÕUÕQÕ�DúDFDN�úHNLOGH�\HUOHúWLULO-
GL�� 2SWLPDO� EXNNDO� IOHS� DGDSWDV\RQXQX� VD÷ODPDN� LoLQ� DVNÕ�
VXWXUODU� ����� SURSLOHQ� VXWXU�� (WKLFRQ�� -RKQVRQ� DQG� -RKQVRQ�
,QWO��6W��6WHYHQV��:ROXZH��%HOoLND���NXOODQÕOGÕ�
77�%'*� SURVHG�U�� =XKU� YH� DUNDGDúODUÕQÕQ� ����� PRGLIL\H�
PLNURFHUUDKL� W�QHO� WHNQL÷LQLQ� WDQÕPODUÕQD� X\JXQ� RODUDN�
JHUoHNOHúWLULOGL�� /RNDO� DQHVWH]L\L� WDNLEHQ� GLúHWL� oHNLOPHOHUL�
RODQ�E|OJHQLQ�HQ�D]�ELU�GLú�PH]L\DOLQL�YH�HQ�D]�ELU�GLú�GLVWDOLQL�
LoHUHQ� LQWUDVXONXOHU� LQVL]\RQ� \DSÕOGÕ�� .HVNLQ� W�QHO�
HOHYDW|UOHUL�NXOODQÕODUDN�IOHS��NRURQDO�\|QGH�SDVLI��JHULOLPVL]�
NDSDQPD\D�L]LQ�YHUPHN�LoLQ�PXJRJLQJLYDO�VÕQÕUD�NDGDU�WDP�
NDOÕQOÕN�RODUDN�NDOGÕUÕOGÕ��)OHELQ� Lo�\�]H\LQGH�NDODQ�NRODMHQ�
GHPHWOHU��IOHELQ��SDVLI�NRURQDO�\HU�GH÷LúWLUPHVL�HOGH�HGLOHQH�
NDGDU� *UDFH\� N�UHWOHU� �+X�)ULHG\�� &KLFDJR�� ,/�� 86$��
NXOODQÕODUDN�GLNNDWOLFH�NHVLOGL�YH�N|N�\�]H\OHUL�G�]HQOHQGL��
)OHS�SHUIRUDV\RQXQGDQ�NDoÕQPDN�LoLQ�|]HQ�J|VWHULOGL��'DKD�

VRQUD�LNLQFL�DPHOL\DW�\HUL�RODQ�GDPDNWDQ�WUDS�GRRU�WHNQL÷L\OH�
ED÷�GRNXVX�JUHIWL�DOÕQGÕ��%D÷�GRNXVX�JUHIWLQLQ�HOGH�HGLOPHVL-
QLQ�KHPHQ�DUGÕQGDQ�JUHIW�IOHELQ�KHU�LNL�XFXQD�GR÷UX�XODúDFDN�
úHNLOGH� ODWHUDO� \|QGH� \HUOHúWLULOGL�� )OHS� DVNÕ� VXWXU� �����
SURSLOHQ� VXWXU�� (WKLFRQ�� -RKQVRQ� DQG� -RKQVRQ� ,QWO�� 6W��
6WHYHQV��:ROXZH��%HOoLND��NXOODQÕODUDN�PLQH�VHPHQW�VÕQÕUÕQÕ�
��PP�NRURQDO�\|QGH�DúDFDN�úHNLOGH�NDSDWÕOGÕ�

+MZZIPQ�[WVZI[Ü�JISÜU
&HUUDKL�LúOHPGHQ�VRQUD�W�P�KDVWDODUD�DQDOMH]LNOHU��J�QGH�LNL�
NH]�IOXUELSURIHQ�����PJ��0DMH]LN��YH�DQWLEL\RWLNOHU��DPRN-
VLVLOLQ����J��J�QGH�LNL�NH]��$XJPHQWLQ��UHoHWH�HGLOGL��+DVWDODUD�
LúOHPGHQ�VRQUDNL�J�Q��������.ORUKHNVLGLQ�LoHUHQ�JDUJDUD�LOH�
J�QGH�LNL�NH]�D÷Õ]ODUÕQÕ�oDONDODPDODUÕ�V|\OHQGL��+HUKDQJL�ELU�
PHNDQLN� WUDYPDGDQ� NDoÕQDUDN� E|OJHOHULQ� IÕUoDODQPDVÕ�
DoÕNODQGÕ��2Q�J�Q�VRQUD�FHUUDKL�E|OJHOHUGHNL�GLNLúOHU�DOÕQGÕ�
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DSLNDOLQGHNL�GLúHWLQLQ�NRURQDO�\|QGH�ND\GÕUÕOPDVÕ�SUHQVLELQH�
GD\DQDUDN�N|N�\�]H\L�|UW�OPHVLQL�DPDoODPDNWDGÕU�������6RQ�
\ÕOODUGD�SHULRGRQWDO�FHUUDKL�DODQÕQGD�NDQÕWD�GD\DOÕ�X\JXODPD-
ODU� YH� KDVWDODUÕQ� DUWDQ� HVWHWLN� EHNOHQWLOHUL� PHYFXW� WHGDYL�
PRGHOOHULQLQ� JHOLúPHVLQL� VD÷ODPÕúWÕU� ������ %X� JHOLúPHOHU�
|]HOOLNOH�\DUD�L\LOHúPHVLQLQ�KÕ]ODQPDVÕ��WHGDYL�HGLOHQ�E|OJHQ-
LQ�NDQODQPDVÕQÕ�DUWÕUPDN�YH�KDVWD�NRQIRUX��]HULQH�RGDNODQ-
PÕúWÕU�������%X�GXUXP�SHULRGRQWDO�SODVWLN�FHUUDKLGH�VSHVLILN�
HQGLNDV\RQODUGD�NXOODQÕODQ�IOHS�WDVDUÕPODUÕQÕQ�LOHUOHPHVLQL�YH�
JHOLúPHVLQL�VD÷ODPÕúWÕU��0LQLPDO�LQYD]LY�YH�GDKD�D]�LQVL]\RQ�
JHUHNWLUHQ�WHNQLNOHULQ�IOHS�YH�JUHIWH�VD÷ODGÕNODUÕ�NDQ�GHVWH÷L-
QL�� JHOHQHNVHO� IOHS� WDVDUÕPODUÕQD� RUDQOD� DQODPOÕ� |Oo�GH�
DUWWÕUGÕ÷Õ� ELOGLULOPLúWLU� ������ 6D÷ODGÕ÷Õ� DYDQWDMODUGDQ� GROD\Õ�
W�QHO� WHNQL÷L� VRQ����\ÕOGÕU�GLúHWL� oHNLOPHOHULQLQ� WHGDYLVLQGH�
VÕN�NXOODQÕOPD\D�EDúODQPÕúWÕU������������
dRNOX� GLúHWL� oHNLOPHOHULQLQ� |QJ|U�OHELOLU� NDSDWPD� LúOHPL��
SODVWLN� HVWHWLN� SHULRGRQWDO� FHUUDKLGH� KDOD� HQ� ]RUODQÕODQ�
GXUXPODUGDQ� ELULQL� WHPVLO� HWPHNWHGLU� ������ &HUUDKL� DODQÕQ�
E�\�NO�÷�QGHQ� GROD\Õ� GDKD� JHQLú� DYDVN�OHU� \�]H\� EXOXQ-
PDVÕ�� GDKD� ]D\ÕI� NDQ� DNÕúÕ�� GLú� N|NOHULQLQ� SR]LV\RQX�� VÕ÷�
YHVWLE�OOHU�� oHNLOPH�GHULQOLNOHULQGHNL� IDUNOÕOÕNODU�JLEL�DQDWR-
PLN�YDU\DV\RQODU�RSHUDV\RQX�YH�\DUD�L\LOHúPHVLQL�]RUODúWÕUDQ�
HWNHQOHUGHQGLU���������
g]HOOLNOH� DOW� oHQH�N|SHN�GLúL� YH� N�o�N� D]Õ� E|OJHVLQGH� VSOLW�
IOHS� \DNODúÕPÕQÕQ� X\JXODQPDVÕ� ]RU� RODELOLU� YH� L\LOHúPH�
DúDPDVÕQGD� IOHS�SHUIRUDV\RQX�YH� �� YH\D�JUHIW� QHNUR]X� ULVNL�
WDúÕU��77¶QLQ�%'*¶H�P�PN�Q�RODQ�HQ�L\L�NDQ�DNÕúÕQÕ�VD÷OD\D-
FD÷ÕQGDQ� ELUOLNWH� X\JXODQGÕNODUÕQGD�� DOW� oHQH� oRNOX� GLúHWL�
oHNLOPHVL� WHGDYLVLQGH�..)���%'*�X\JXODPDVÕ�NDGDU�HWNLOL�
RODELOHFH÷LQL�YDUVD\GÕN��%X�oDOÕúPDGD��PDQGLEXODU�N|SHN�YH�
N�o�N�D]Õ�GLúOHULQGH�GLúHWL�oHNLOPHVL�RODQ�KDVWDODUGD�..)���
%'*�YH�77���%'*
QLQ�SHULRGRQWDO�GRNXODU��]HULQGHNL�HWNLOH-
ULQLQ�NDUúÕODúWÕUÕOPDVÕ�\DSÕOPÕúWÕU�

GEREÇ ve YÖNTEMLER 
dDOÕúPD� 3RS�ODV\RQX�$NGHQL]� hQLYHUVLWHVL� 'Lú� +HNLPOL÷L�
)DN�OWHVL� 3HULRGRQWRORML�$QDELOLP� 'DOÕ
QGD� DOW� oHQH� N|SHN�
GLúL�YH�N�o�N�D]Õ�E|OJHVLQGH�VLPHWULN�GLúHWL�oHNLOPHVL�WHGDYLVL�
�..)�YH�77��X\JXODQPÕú��EDúODQJÕo�YH����D\�WDNLEL�ND\ÕWODUÕ�
WDP�RODQ���KDVWD�oDOÕúPD\D�GkKLO�HGLOGL��+DVWDODU�oDOÕúPDQÕQ�
DPDFÕ� YH� \|QWHPL� KDNNÕQGD� ELOJLOHQGLULOGLNWHQ� VRQUD�
ELOJLOHQGLULOPLú�RQDP�IRUPX�LP]DODGÕODU��6HoLOHQ�W�P�KDVWDODU�
WDPDPHQ�+HOVLQNL�'HNODUDV\RQX�LOH�\D]ÕOÕ�RODUDN�ELOJLOHQGL-
ULOGL� YH� oDOÕúPD� SURWRNRO�� RQD\ODQGÕ�� dDOÕúPD� SURWRNRO��
$NGHQL]�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�.OLQLN�$UDúWÕUPDODU�(WLN�
.XUXOX� WDUDIÕQGDQ� RQD\ODQGÕ� ����������� .$(.������� %X�
DUDúWÕUPD�� SHULRGRQWDO� YH� VLVWHPLN� RODUDN� VD÷OÕNOÕ�� VLJDUD�
LoPH\HQ� KDVWDODU� LoLQ� DúD÷ÕGDNL� GDKLO� HGLOPH� NULWHUOHULQH�
GD\DQPDNWDGÕU��%HQ]HU�ELODWHUDO�0LOOHU�6ÕQÕI� ,�YH\D�,,� ������
KHU� LNL� oHQHGH� N|SHN� GLúOHULQGH� YH\D� N�o�N� D]Õ� GLúOHULQGH�
EXOXQDQ�HQ�D]���PP
OLN�ORNDOL]H�GLúHWL�oHNLOPHOHUL��EHOLUOHQH-
ELOHQ� VHPHQW�PLQH� ED÷ODQWÕVÕ�� ��� \DúÕQGDQ� E�\�N� ROPD��
WHGDYL� HGLOHFHN� E|OJHGH� GLú� FDQOÕOÕ÷ÕQÕQ� YDUOÕ÷Õ� YH� UHVWRUD-
V\RQODUÕQ�YH�\�]H\VHO�o�U�NOHULQ�ROPDPDVÕ��VRQ����D\GD�HQ�
D]ÕQGDQ�LOJLOL�E|OJHOHUGH�SHULRGRQWDO�FHUUDKL�WHGDYL�X\JXODQ-
PDPÕú��'d�E|OJHVL�LoLQ�����PP
GH�GLú�HWL�VD÷OÕ÷Õ��YH�EHOLUWLOHQ�
%'*� LoLQ� HQ� D]� ���� PP� NDOÕQOÕNWD� \HWHUOL� SDODWDO� GRQ|U�

.|N� NDSVDPD� \�]GHVL� �� D\GD� 77�%'*� \DSÕODQ� E|OJHGH�
������� YH� ..)� �� %'*� \DSÕODQ� E|OJHGH� ������� RODUDN�
|Oo�OG��� øNL� JUXS� DUDVÕQGD� ��� D\GD� N|N� |UWPH� \�]GHOHULQLQ�
DQODPOÕ�IDUNOÕOÕNODU�ROGX÷X�J|U�OG���S��������
%DúODQJÕo�GH÷HUOHUL�LOH�NÕ\DVODQGÕ÷ÕQGD���D\GD�'d¶GHNL�IDUN�
77�%'*� JUXEXQGD� ����PP� LNHQ� ..)� �� %'*� JUXEXQGD�
����PP�RODUDN�EXOXQGX�YH�LNL�JUXS�DUDVÕQGD�DQODPOÕ�ELU�IDUN�
YDUGÕ���S���������.'¶GDNL�DUWÕú�77�%'*�JUXEXQGD�����PP�
LNHQ�..)� ��%'*� JUXEXQGD� ����PP� RODUDN� KHVDSODQGÕ� YH�
JUXSODU�DUDVÕQGD�IDUN�\RNWX��S!��������

<):<1̪5)
5DQGRPL]H�NRQWUROO��NOLQLN�oDOÕúPDGD����D\GD�DOW�oHQH�N|SHN�
GLúL�YH�N�o�N�D]Õ�E|OJHVLQGH�oRNOX�GLúHWL�oHNLOPHVL� WHGDYLVL�
LoLQ�77���%'*�LOH�..)�%'*�NOLQLN�VRQXoODUÕQÕ�NDUúÕODúWÕU-
DUDN�EHOLUOHPH\L�DPDoODGÕN��(OGH�HGLOHQ�YHULOHU��77���%'*�YH�
..)�%'*� 
QLQ� oRNOX� GLúHWL� oHNLOPHVLQLQ� NDSDWÕOPDVÕQGD�
HWNLOL�ELU�\|QWHP�ROGX÷XQX�J|VWHUPHNWHGLU��$OWÕ�D\OÕN�|Oo�P-
OHUL� WHPHO� GH÷HUOHQGLUPHOHUOH� NDUúÕODúWÕUÕUNHQ� .$.�� 'd� YH�
.'*�SDUDPHWUHOHULQGH�|QHPOL�ELU�L\LOHúPH�J|]OHQGL��$\UÕFD�
..)�%'*� NRPELQDV\RQX� LOH� GDKD� L\L� NOLQLN� YH� HVWHWLN�
VRQXoODU�HOGH�HGLOGL��0HYFXW�oDOÕúPDQÕQ�EXOJXODUÕ�� �DOW�oHQH�
oRNOX�GLúHWL�oHNLOPHVL�WHGDYLVLQGH�77���%'*�LOH�..)�%'*�
WHNQLNOHULQLQ� IDUNOÕ� N|N�NDSDQPD�RUDQODUÕQD� VDKLS�ROGXNODUÕ�
J|VWHUPLúWLU��VÕUDVÕ\OD�\�]GH�������YH��������
/LWHUDW�UGHNL�oDOÕúPDODUOD���������X\XPOX�RODUDN�EX�oDOÕúPD-
GD� KHU� LNL� WHGDYL� JUXEXQGD� GD� FHUUDKL� LúOHPGHQ� �� D\� VRQUD�
RUWDODPD�3,�VNRUODUÕQGD�|QHPOL�ELU�D]DOPD�J|U�OP�úW�U��%HONL�
GH�EX��KDVWDODUD�SODN�ROXúXPXQX�YH�ELULNLPLQL�|QOH\HQ�G�]HQ-

OL�YH�SHUL\RGLN�KDWÕUODPD�]L\DUHWOHULQGHQ�ND\QDNODQPDNWDGÕU�
.|N�\�]H\L�|UWPH�SURVHG�UOHUL�LoLQ�SRWDQVL\HO�DGD\ODU��HVWHWLN�
SUREOHPOHUGHQ� YH� N|N� DúÕUÕ� GX\DUOÕOÕ÷ÕQGDQ� \DNÕQDQ� GLúHWL�
oHNLOPHVL� RODQ�KDVWDODUGÕU��0XNRJLQJLYDO� FHUUDKL� \DSPDGDQ�
|QFH�N|N�\�]H\L�|UWPH�DODQÕ�HOGH�HWPHN�LoLQ�HQ�|QJ|U�OHELOLU�
FHUUDKL� WHNQLNOHU� VHoLOPHOLGLU�� 7HN� EDúÕQD� ..)� WHGDYLVL�
�������RUDQÕQGD�RUWDODPD�N|N�\�]H\L�|UW�P��VD÷ODU�YH�GLúHWL�
oHNLOPHVL� WHGDYLVL� LoLQ� KDOD� X\JXQ� ELU� VHoHQHNWLU� ������ %X�
oDOÕúPDQÕQ� VRQXoODUÕ�� GLúHWL� oHNLOPHOHULQLQ� ..)�%'*� LOH�
WHGDYL� HGLOPHVLQGHQ� VRQUD� GD� 6LOYD� YH� DUNDGDúODUÕ� ����� YH�
-HSVHQ� YH� DUNDGDúODUÕ� ����� WDUDIÕQGDQ� \D\ÕQODQDQ� GH÷HUOHUH�
�VÕUDVÕ\OD� ������ YH� ������� EHQ]HU� J|U�QPHNWHGLU�� %X�
oDOÕúPDGD��PDQGLEXODU�N|SHN�YH�N�o�N�D]Õ�GLúOHULQGH�VDGHFH�
oRNOX� GLúHWL� oHNLOPHOHUL� GkKLO� HGLOPLú� YH� N|N� \�]H\L� |UWPH�
\�]GHVL��������RODUDN�EXOXQPXúWXU��<D\ÕQODQPÕú�DUDúWÕUPD-
ODUGD� NDQÕWODU�� ..)� �� %'*� ELUOLNWH� X\JXODQPDVÕQÕQ� GLúHWL�
oHNLOPH�NXVXUODUÕQÕ�NDSDWPDN�LoLQ�HQ�EDúDUÕOÕ�YH�|QJ|U�OHELOLU�
FHUUDKL�WHNQLN�ROGX÷XQX�J|VWHUPLúWLU�

øQFH�GLúHWL�IHQRWLSL�YH�GDKD�D]�NHUDWLQL]H�GRNX�JLEL�LVWHQPH\-
HQ�DQDWRPLN�GXUXPODU�LoLQ�YHUWLNDO�ELU�NHVL\L�YH�PXNR]DQÕQ�
NRURQDO�LOHUOHPHVLQL�LoHUHQ�ELU�GLúHWL�oHNLOPHVL�\�]H\L�|UWPH�
SURVHG�U�Q�� JHUoHNOHúWLUPHN� ]RU� J|U�QPHNWHGLU� ���������
)OHELQ�SDVLI�RODUDN�NRURQDO�NRQXPODQGÕUPDVÕQÕ�VD÷ODPDN�LoLQ�
NDV� OLIOHUL� YH� DUWÕN� NRODMHQ� GHPHWOHUL� NHVLOPHOLGLU�� &HUUDKL�
VRQUDVÕ�IOHELQ�VWDELOLWHVL��VRUXQVX]�YH�KÕ]OÕ�ELU�L\LOHúPH�V�UHFL�
LoLQ�|QHPOL�ELU�NRQXGXU��*HOLúPLú�YDVN�ODUL]DV\RQ� LOH�GDKD�
L\L� NOLQLN� VRQXoODUÕQ� DOÕQDELOHFH÷L� |QH� V�U�OG�÷�� LoLQ� EX�
oDOÕúPDGD� ..)� \DNODúÕPÕ� GLNH\� NHVLOHUOH� NXOODQÕOPDPÕúWÕU�
������0|UPDQQ
ÕQ� KLVWRORMLN� RODUDN� J|VWHUGL÷L� IOHS� LoLQGHNL�
DQD�GLúHWL�GDPDUODUÕQÕQ�NRUXQPDVÕ�JUHIWLQ�EHVOHQPHVLQL�DUWÕUÕU�
�����
6RQ� G|QHPOHUGHNL� oDOÕúPDODU� �������������� 77¶OHUL� N|N�
NDSVDPD�SURVHG�UOHUL�LoLQ�DUDúWÕUÕOPÕú�EXQODUGDQ�ED]ÕODUÕ�HVDV�
RODUDN� ..)� LOH� NDUúÕODúWÕUPD\D� RGDNODQPÕúWÕU� ���������
%XQODUGDQ�ED]ÕODUÕ��oRNOX�GLúHWL�oHNLOPHOHULQGH�EX�NDUúÕODúWÕU-
PD\Õ�\DSPÕúODUGÕU����������*HOHQHNVHO�WUDSH]RLGDO�..)��LNL�
GLNH\� NHVL� LOH�� LOH� NDUúÕODúWÕUÕOGÕ÷Õ� HQ� HVNL� oDOÕúPDGD��77� ��
%'*�������YH�..)���%'*�������RUWDODPD�N|N�NDSVDPD�
RUDQODUÕ� HOGH� HGLOPLúWLU� ������ 'L÷HU� oDOÕúPDGD� ������ ELULQFL�
PRODUD�NDGDU��VW�YH�DOW�oHQHGH�WHNOL�YH�oRNOX�GLúHWL�oHNLOPHO-
HUL�LoHUHQ�ELU�SRS�ODV\RQGD�77���%'*���������GDKD�\�NVHN�
N|N�NDSVDPD�\�]GHVL���������LOH�VRQXoODQPÕúWÕU��6DQWDPDULD�
YH�DUN��������������WHNOL�PDNVLOOHU�oHNLOPH�NXVXUODUÕQÕQ�N|N�
NDSODPDVÕ�LoLQ�..)���%'*¶QLQ��77���%'*�
GHQ�GDKD�HWNLOL�
ROGX÷XQX� ELOGLUPLúOHUGLU�� %XQXQOD� EHQ]HU� VRQXFX� EXOGX÷X-
PX]�EX�oDOÕúPDGD�|]HOOLNOH�PDQGLEXODU�N|SHN�YH�N�o�N�D]Õ�
GLúOHUGH�oRNOX�'d�WHGDYLVLQLQ�VRQXoODUD�RGDNODQÕOPÕúWÕU��$OW�
oHQHGH�PXNRJLQJLYDO�FHUUDKLQLQ�GDKD�]RU�ROGX÷X�YH�N|NOHULQ�
NDSDWÕOPDVÕQÕQ�GDKD�]RU�ROGX÷X�\D\JÕQ�RODUDN�NDEXO�HGLOPHN-
WHGLU��$\UÕFD��..)���%'*�E|OJHVLQGHNL�'d¶GHNL�D]DOPD������
LNHQ��77��%'*�E|OJHVLQGH������RODUDN�EXOXQGX�YH�EX�IDUN�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ\GÕ�
dDOÕúPDPÕ]GD� .'� GH÷HUOHUL� LNL� JUXSWD� ��� D\GD� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�DUWÕú�J|VWHUGL��6DGHFH�6DOKL�YH�DUNDGDúODUÕ������
.'�ND]DQFÕQÕQ��77���%'*�LOH�..)��%'*�PDNVLOOHU�NHVLFL�
GLúOHU�� N|SHN� YH\D� N�o�N� D]Õ� GLúOHULQGHQ� GDKD� \�NVHN�
ROGX÷XQX� EXOPXúODUGÕU�� 'DKD� |QFH� PDQGLEXODU� N|SHN� YH�

dokusu. 
%X� NOLQLN� oDOÕúPD�� UDQGRPL]H� YH� VSOLW�PRXWK� ELU� NOLQLN�
oDOÕúPD�RODUDN�SODQODQPÕúWÕU��%DúODQJÕoWD�NOLQLN�SDUDPHWUHO-
HULQ�GH÷HUOHQGLULOPHVLQGHQ�VRQUD��VLPHWULN�JLQJLYDO�oHNLOPH�
GHIHNWOHUL�77���%'*�YH\D�..)���%'*�UDVWJHOH�VHoLOGL�
3TQVQS�,MɦMZTMVLQZUMTMZ
dDOÕúPD� V�UHVLQFH�� NDOLEUH� HGLOPLú� YH� KDQJL� FHUUDKL�
SURVHG�U�Q�X\JXODQGÕ÷Õ�KDNNÕQGD�ELOJLVL�ROPD\DQ�ELU�GHQHWoL�
�0+��W�P�NOLQLN�|Oo�POHUL�\DSPÕúWÕU��3ODN�LQGHNVL��3ø��������
JLQJLYDO� LQGHNV� �*ø�� ������ VRQGDODPD�GHULQOL÷L� �6'��� NOLQLN�
DWDoPDQ�ND\EÕ��.$.���GLúHWL�oHNLOPH�GHULQOL÷L��'d��YH�.HUD-
WLQL]H� GRNX� JHQLúOL÷L� �.'�� GkKLO� ROPDN� �]HUH� SHULRGRQWDO�
SDUDPHWUHOHU� GH÷HUOHQGLULOGL�� %X� |Oo�POHU�� PLOLPHWUH� LOH�
NDOLEUH�HGLOPLú�:LOOLDPV�SHULRGRQWDO�SURE��+X�)ULHG\��&KLFD-
JR�� ,/��$%'�� LOH� WDEDQ� oL]JLVL�� ��� YH� ��� D\ODUGD� \DSÕOGÕ��
(QGHNV�SXDQODUÕ�DúD÷ÕGDNL�úHNLOGH�GH÷HUOHQGLULOGL�
��6'��'LúHWL�NHQDUÕQGDQ�GLúLQ�RUWD�\�]�QGHQ�FHELQ�
���HQ�DOW�VÕQÕUÕQD�NDGDU�
��'d��'LúLQ�RUWD�\�]�\�]�Q�Q�VHUEHVW�GLúHWL�NHQDUÕQGDQ��������
���PLQH�VHPHQW�ELUOHúLPLQH�RODQ�PHVDIHVL�
��&HUUDKL�SURVHG�U
+HU�LNL�FHUUDKL�RSHUDV\RQ�GD�SHULRGRQWDO�SODVWLN�FHUUDKL�NOLQLN�
GHQH\LPL� RODQ� WHN� ELU� RSHUDW|U� �1$.�� WDUDIÕQGDQ�
JHUoHNOHúWLULOPLúWLU��
..)�%'*�JUXEXQGD�GLúHWL�oHNLOPHOHULQLQ�WHGDYLVL�LoLQ�]DUI�
IOHS�WDVDUÕPÕ�NXOODQÕOGÕ�������/RNDO�DQHVWH]L\L�WDNLEHQ��GLúHWL�
oHNLOPHOHUL�RODQ�E|OJHQLQ�HQ�D]�ELU�GLú�PH]L\DOLQL�YH�HQ�D]�ELU�
GLú� GLVWDOLQL� LoHUHQ� LQWUDVXONXOHU� LQVL]\RQ� \DSÕOGÕ�� &HUUDKLVL�
\DSÕODQDQ� SDSLOLQ� NRURQDO� URWDV\RQXQX� VD÷ODPDN� LoLQ�
LQWHUGHQWDO�\XPXúDN�GRNX�VHYL\HVLQGH�REOLN�LQVL]\RQ�\DSÕOGÕ��
)OHS� GDKD� VRQUD� ELU� SHULRVW� HOHYDW|U�� LOH� PXNRJLQJLYDO�
ELUOHúLPH� NDGDU� \�NVHOWLOGL� YH� PXNRJLQJLYDO� ELUOHúLPLQ�
DSLNDOLQGH�NHVNLQ�\DWD\�ELU�SHULRVW�NHVLVL�LOH�PRELOL]H�HGLOGL��
+HUKDQJL� ELU� NDV� JHUJLQOL÷L� ROPD\DFDN� úHNLOGH� UDKDWODWÕOGÕ��
$oÕ÷D� oÕNDQ� N|N� \�]H\OHULQLQ� G�]HQOHQPHVL� GLNNDWOLFH�
\DSÕOGÕ��$QDWRPLN� LQWHUGHQWDO� SDSLO� GDKD� VRQUD� GLNNDWOL� ELU�
úHNLOGH� GHHSLWHOL]H� HGLOGL�� 'DKD� VRQUD� LNLQFL� DPHOL\DW� \HUL�
RODQ�GDPDNWDQ�³WUDS�GRRU´�WHNQL÷L\OH�ED÷�GRNXVX�JUHIWL�DOÕQGÕ�
������ 0LQH�VHPHQW� VÕQÕUÕQÕ� \DNODúÕN� �� PP� NRURQDOLQL� GH�
|UWHFHN�úHNLOGH�DoÕNWD�NDODQ�N|N�\�]H\LQH�UH]RUEH�RODQ�VXWXU-
ODU� NXOODQÕODUDN� ED÷� GRNXVX� \HUOHúWLULOGL�� 6ÕUDVÕ\OD��
\DUÕP�WDP�\DUÕP�NDOÕQOÕNWDNL�IOHSOHU�GDKD�VRQUD�SDVLI�RODUDN�
LOJLOL�GLúOHULQ�PLQH�VHPHQW�VÕQÕUÕQÕ�DúDFDN�úHNLOGH�\HUOHúWLULO-
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\HO� ROGX÷X�� ELUGHQ� ID]OD� IDNW|U�Q� D\QÕ� DQGD� HWNL� HWPHVL� YH�
N�P�ODWLI�HWNLOHULQLQ�VRQXFXQGD�GLúHWL�oHNLOPHVLQH�\RO�DoWÕ÷Õ�
G�ú�Q�OPHNWHGLU������0H\GDQD�JHOHQ�GLúHWL�oHNLOPHVL��GLúHWL�
YH�DOYHRO�PXNR]D�DUDVÕQGDNL� VD÷OÕNOÕ� LOLúNLQLQ�ER]XOPDVÕ\OD�
PXNRJLQJLYDO�SUREOHPOHUL�RUWD\D�oÕNDUPDNWDGÕU��������'HQWLQ�
KDVVDVL\HWL��N|N�o�U�÷���SODN�NRQWURO�Q�Q�]RUODúPDVÕ��GLúHWL�
NHQDUÕQÕQ�DSLNDOH�GR÷UX�oHNLOPHVL\OH�HVWHWL÷LQ�ER]XOPDVÕ�JLEL�
SUREOHPOHU� NDUúÕODúÕODQ� VRUXQODU� DUDVÕQGDGÕU� �������+DVWDQÕQ�
oL÷QHPH� IRQNVL\RQXQXQ� ER]XOPDVÕ�� PH\GDQD� JHOHFHN� RODQ�
GRNX� KDUDEL\HWLQLQ� |QOHQPHVL� YH� HVWHWLN� ND\JÕODUÕQ� |Q�QH�
JHoLOPHVL�DPDFÕ\OD�N|N�\�]H\L�NDSDPD\Õ�DPDoOD\DQ�ELUoRN�
SHULRGRQWDO� SODVWLN� FHUUDKL� WHNQLN� SHULRGRQWRORML� DODQÕQGD�
UXWLQ�RODUDN�NXOODQÕOPDNWDGÕU������.XOODQÕODQ�WHNQLNOHU�DUDVÕQ-
GD� VDSOÕ� \XPXúDN� GRNX� JUHIWOHUL� �NURQDOH� ND\GÕUÕODQ� IOHS�
�..)���ODWHUDOH�ND\GÕUÕODQ�IOHS��oLIW�SDSLO�IOHS��VHUEHVW�GLúHWL�
JUHIWL��ED÷�GRNXVX�JUHIWL��%'*���K�FUHVL]�GHUPDO�PDWULNVOHU��
\|QOHQGLULOPLú�GRNX�UHMHQHUDV\RQODUÕ��PLQH�PDWULNV�SURWHLQ-
OHUL�� WURPERVLW� NRQVDQWLUHOHUL�� W�QHO� WHNQL÷L� �77�� YH\D� EX�
WHNQLNOHULQ�NRPELQDV\RQODUÕ�\HU�DOPDNWDGÕU�������������
+DVWDODUÕQ�HQ�oRN�úLNk\HW�HWWLNOHUL�GLú�KDVVDVL\HWL�YH�HVWHWLN�
ND\JÕODUÕQÕQ� |Q�QH� JHoLOPHVL� DGÕQD� oHNLOPH� E|OJHVLQGHNL�
GRNX\OD� ELUHELU� X\XP� VD÷OD\DQ�RWRMHQ�%'*��\D\JÕQ�RODUDN�
NXOODQÕOPDNWDGÕU� �������� $OÕQDQ� RWRMHQ� %'*¶QLQ� GLúHWL�
oHNLOPHVL�EXOXQDQ�E|OJH\H�\HUOHúWLUPHVLQGH�NXOODQÕODQ�ELUoRN�
FHUUDKL�WHNQLN�EXOXQPDNWDGÕU������*HoPLúWHQ�J�Q�P�]H�N|N�
NDSDPDVÕQGDNL� \�NVHN� EDúDUÕ� RUDQÕ� VHEHEL\OH� HQ� VÕN� WHUFLK�

HGLOHQL� ..)� FHUUDKLVLGLU� ��������� %X� WHNQLN� oHNLOPHQLQ�
DSLNDOLQGHNL�GLúHWLQLQ�NRURQDO�\|QGH�ND\GÕUÕOPDVÕ�SUHQVLELQH�
GD\DQDUDN�N|N�\�]H\L�|UW�OPHVLQL�DPDoODPDNWDGÕU�������6RQ�
\ÕOODUGD�SHULRGRQWDO�FHUUDKL�DODQÕQGD�NDQÕWD�GD\DOÕ�X\JXODPD-
ODU� YH� KDVWDODUÕQ� DUWDQ� HVWHWLN� EHNOHQWLOHUL� PHYFXW� WHGDYL�
PRGHOOHULQLQ� JHOLúPHVLQL� VD÷ODPÕúWÕU� ������ %X� JHOLúPHOHU�
|]HOOLNOH�\DUD�L\LOHúPHVLQLQ�KÕ]ODQPDVÕ��WHGDYL�HGLOHQ�E|OJHQ-
LQ�NDQODQPDVÕQÕ�DUWÕUPDN�YH�KDVWD�NRQIRUX��]HULQH�RGDNODQ-
PÕúWÕU�������%X�GXUXP�SHULRGRQWDO�SODVWLN�FHUUDKLGH�VSHVLILN�
HQGLNDV\RQODUGD�NXOODQÕODQ�IOHS�WDVDUÕPODUÕQÕQ�LOHUOHPHVLQL�YH�
JHOLúPHVLQL�VD÷ODPÕúWÕU��0LQLPDO�LQYD]LY�YH�GDKD�D]�LQVL]\RQ�
JHUHNWLUHQ�WHNQLNOHULQ�IOHS�YH�JUHIWH�VD÷ODGÕNODUÕ�NDQ�GHVWH÷L-
QL�� JHOHQHNVHO� IOHS� WDVDUÕPODUÕQD� RUDQOD� DQODPOÕ� |Oo�GH�
DUWWÕUGÕ÷Õ� ELOGLULOPLúWLU� ������ 6D÷ODGÕ÷Õ� DYDQWDMODUGDQ� GROD\Õ�
W�QHO� WHNQL÷L� VRQ����\ÕOGÕU�GLúHWL� oHNLOPHOHULQLQ� WHGDYLVLQGH�
VÕN�NXOODQÕOPD\D�EDúODQPÕúWÕU������������
dRNOX� GLúHWL� oHNLOPHOHULQLQ� |QJ|U�OHELOLU� NDSDWPD� LúOHPL��
SODVWLN� HVWHWLN� SHULRGRQWDO� FHUUDKLGH� KDOD� HQ� ]RUODQÕODQ�
GXUXPODUGDQ� ELULQL� WHPVLO� HWPHNWHGLU� ������ &HUUDKL� DODQÕQ�
E�\�NO�÷�QGHQ� GROD\Õ� GDKD� JHQLú� DYDVN�OHU� \�]H\� EXOXQ-
PDVÕ�� GDKD� ]D\ÕI� NDQ� DNÕúÕ�� GLú� N|NOHULQLQ� SR]LV\RQX�� VÕ÷�
YHVWLE�OOHU�� oHNLOPH�GHULQOLNOHULQGHNL� IDUNOÕOÕNODU�JLEL�DQDWR-
PLN�YDU\DV\RQODU�RSHUDV\RQX�YH�\DUD�L\LOHúPHVLQL�]RUODúWÕUDQ�
HWNHQOHUGHQGLU���������
g]HOOLNOH� DOW� oHQH�N|SHN�GLúL� YH� N�o�N� D]Õ� E|OJHVLQGH� VSOLW�
IOHS� \DNODúÕPÕQÕQ� X\JXODQPDVÕ� ]RU� RODELOLU� YH� L\LOHúPH�
DúDPDVÕQGD� IOHS�SHUIRUDV\RQX�YH� �� YH\D�JUHIW� QHNUR]X� ULVNL�
WDúÕU��77¶QLQ�%'*¶H�P�PN�Q�RODQ�HQ�L\L�NDQ�DNÕúÕQÕ�VD÷OD\D-
FD÷ÕQGDQ� ELUOLNWH� X\JXODQGÕNODUÕQGD�� DOW� oHQH� oRNOX� GLúHWL�
oHNLOPHVL� WHGDYLVLQGH�..)���%'*�X\JXODPDVÕ�NDGDU�HWNLOL�
RODELOHFH÷LQL�YDUVD\GÕN��%X�oDOÕúPDGD��PDQGLEXODU�N|SHN�YH�
N�o�N�D]Õ�GLúOHULQGH�GLúHWL�oHNLOPHVL�RODQ�KDVWDODUGD�..)���
%'*�YH�77���%'*
QLQ�SHULRGRQWDO�GRNXODU��]HULQGHNL�HWNLOH-
ULQLQ�NDUúÕODúWÕUÕOPDVÕ�\DSÕOPÕúWÕU�

GEREÇ ve YÖNTEMLER 
dDOÕúPD� 3RS�ODV\RQX�$NGHQL]� hQLYHUVLWHVL� 'Lú� +HNLPOL÷L�
)DN�OWHVL� 3HULRGRQWRORML�$QDELOLP� 'DOÕ
QGD� DOW� oHQH� N|SHN�
GLúL�YH�N�o�N�D]Õ�E|OJHVLQGH�VLPHWULN�GLúHWL�oHNLOPHVL�WHGDYLVL�
�..)�YH�77��X\JXODQPÕú��EDúODQJÕo�YH����D\�WDNLEL�ND\ÕWODUÕ�
WDP�RODQ���KDVWD�oDOÕúPD\D�GkKLO�HGLOGL��+DVWDODU�oDOÕúPDQÕQ�
DPDFÕ� YH� \|QWHPL� KDNNÕQGD� ELOJLOHQGLULOGLNWHQ� VRQUD�
ELOJLOHQGLULOPLú�RQDP�IRUPX�LP]DODGÕODU��6HoLOHQ�W�P�KDVWDODU�
WDPDPHQ�+HOVLQNL�'HNODUDV\RQX�LOH�\D]ÕOÕ�RODUDN�ELOJLOHQGL-
ULOGL� YH� oDOÕúPD� SURWRNRO�� RQD\ODQGÕ�� dDOÕúPD� SURWRNRO��
$NGHQL]�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�.OLQLN�$UDúWÕUPDODU�(WLN�
.XUXOX� WDUDIÕQGDQ� RQD\ODQGÕ� ����������� .$(.������� %X�
DUDúWÕUPD�� SHULRGRQWDO� YH� VLVWHPLN� RODUDN� VD÷OÕNOÕ�� VLJDUD�
LoPH\HQ� KDVWDODU� LoLQ� DúD÷ÕGDNL� GDKLO� HGLOPH� NULWHUOHULQH�
GD\DQPDNWDGÕU��%HQ]HU�ELODWHUDO�0LOOHU�6ÕQÕI� ,�YH\D�,,� ������
KHU� LNL� oHQHGH� N|SHN� GLúOHULQGH� YH\D� N�o�N� D]Õ� GLúOHULQGH�
EXOXQDQ�HQ�D]���PP
OLN�ORNDOL]H�GLúHWL�oHNLOPHOHUL��EHOLUOHQH-
ELOHQ� VHPHQW�PLQH� ED÷ODQWÕVÕ�� ��� \DúÕQGDQ� E�\�N� ROPD��
WHGDYL� HGLOHFHN� E|OJHGH� GLú� FDQOÕOÕ÷ÕQÕQ� YDUOÕ÷Õ� YH� UHVWRUD-
V\RQODUÕQ�YH�\�]H\VHO�o�U�NOHULQ�ROPDPDVÕ��VRQ����D\GD�HQ�
D]ÕQGDQ�LOJLOL�E|OJHOHUGH�SHULRGRQWDO�FHUUDKL�WHGDYL�X\JXODQ-
PDPÕú��'d�E|OJHVL�LoLQ�����PP
GH�GLú�HWL�VD÷OÕ÷Õ��YH�EHOLUWLOHQ�
%'*� LoLQ� HQ� D]� ���� PP� NDOÕQOÕNWD� \HWHUOL� SDODWDO� GRQ|U�

.D\DU�1$�YH�+DWLSR÷OX�0�$NG�7ÕS�'�����������

.|N� NDSVDPD� \�]GHVL� �� D\GD� 77�%'*� \DSÕODQ� E|OJHGH�
������� YH� ..)� �� %'*� \DSÕODQ� E|OJHGH� ������� RODUDN�
|Oo�OG��� øNL� JUXS� DUDVÕQGD� ��� D\GD� N|N� |UWPH� \�]GHOHULQLQ�
DQODPOÕ�IDUNOÕOÕNODU�ROGX÷X�J|U�OG���S��������
%DúODQJÕo�GH÷HUOHUL�LOH�NÕ\DVODQGÕ÷ÕQGD���D\GD�'d¶GHNL�IDUN�
77�%'*� JUXEXQGD� ����PP� LNHQ� ..)� �� %'*� JUXEXQGD�
����PP�RODUDN�EXOXQGX�YH�LNL�JUXS�DUDVÕQGD�DQODPOÕ�ELU�IDUN�
YDUGÕ���S���������.'¶GDNL�DUWÕú�77�%'*�JUXEXQGD�����PP�
LNHQ�..)� ��%'*� JUXEXQGD� ����PP� RODUDN� KHVDSODQGÕ� YH�
JUXSODU�DUDVÕQGD�IDUN�\RNWX��S!��������

<):<1̪5)
5DQGRPL]H�NRQWUROO��NOLQLN�oDOÕúPDGD����D\GD�DOW�oHQH�N|SHN�
GLúL�YH�N�o�N�D]Õ�E|OJHVLQGH�oRNOX�GLúHWL�oHNLOPHVL� WHGDYLVL�
LoLQ�77���%'*�LOH�..)�%'*�NOLQLN�VRQXoODUÕQÕ�NDUúÕODúWÕU-
DUDN�EHOLUOHPH\L�DPDoODGÕN��(OGH�HGLOHQ�YHULOHU��77���%'*�YH�
..)�%'*� 
QLQ� oRNOX� GLúHWL� oHNLOPHVLQLQ� NDSDWÕOPDVÕQGD�
HWNLOL�ELU�\|QWHP�ROGX÷XQX�J|VWHUPHNWHGLU��$OWÕ�D\OÕN�|Oo�P-
OHUL� WHPHO� GH÷HUOHQGLUPHOHUOH� NDUúÕODúWÕUÕUNHQ� .$.�� 'd� YH�
.'*�SDUDPHWUHOHULQGH�|QHPOL�ELU�L\LOHúPH�J|]OHQGL��$\UÕFD�
..)�%'*� NRPELQDV\RQX� LOH� GDKD� L\L� NOLQLN� YH� HVWHWLN�
VRQXoODU�HOGH�HGLOGL��0HYFXW�oDOÕúPDQÕQ�EXOJXODUÕ�� �DOW�oHQH�
oRNOX�GLúHWL�oHNLOPHVL�WHGDYLVLQGH�77���%'*�LOH�..)�%'*�
WHNQLNOHULQLQ� IDUNOÕ� N|N�NDSDQPD�RUDQODUÕQD� VDKLS�ROGXNODUÕ�
J|VWHUPLúWLU��VÕUDVÕ\OD�\�]GH�������YH��������
/LWHUDW�UGHNL�oDOÕúPDODUOD���������X\XPOX�RODUDN�EX�oDOÕúPD-
GD� KHU� LNL� WHGDYL� JUXEXQGD� GD� FHUUDKL� LúOHPGHQ� �� D\� VRQUD�
RUWDODPD�3,�VNRUODUÕQGD�|QHPOL�ELU�D]DOPD�J|U�OP�úW�U��%HONL�
GH�EX��KDVWDODUD�SODN�ROXúXPXQX�YH�ELULNLPLQL�|QOH\HQ�G�]HQ-

OL�YH�SHUL\RGLN�KDWÕUODPD�]L\DUHWOHULQGHQ�ND\QDNODQPDNWDGÕU�
.|N�\�]H\L�|UWPH�SURVHG�UOHUL�LoLQ�SRWDQVL\HO�DGD\ODU��HVWHWLN�
SUREOHPOHUGHQ� YH� N|N� DúÕUÕ� GX\DUOÕOÕ÷ÕQGDQ� \DNÕQDQ� GLúHWL�
oHNLOPHVL� RODQ�KDVWDODUGÕU��0XNRJLQJLYDO� FHUUDKL� \DSPDGDQ�
|QFH�N|N�\�]H\L�|UWPH�DODQÕ�HOGH�HWPHN�LoLQ�HQ�|QJ|U�OHELOLU�
FHUUDKL� WHNQLNOHU� VHoLOPHOLGLU�� 7HN� EDúÕQD� ..)� WHGDYLVL�
�������RUDQÕQGD�RUWDODPD�N|N�\�]H\L�|UW�P��VD÷ODU�YH�GLúHWL�
oHNLOPHVL� WHGDYLVL� LoLQ� KDOD� X\JXQ� ELU� VHoHQHNWLU� ������ %X�
oDOÕúPDQÕQ� VRQXoODUÕ�� GLúHWL� oHNLOPHOHULQLQ� ..)�%'*� LOH�
WHGDYL� HGLOPHVLQGHQ� VRQUD� GD� 6LOYD� YH� DUNDGDúODUÕ� ����� YH�
-HSVHQ� YH� DUNDGDúODUÕ� ����� WDUDIÕQGDQ� \D\ÕQODQDQ� GH÷HUOHUH�
�VÕUDVÕ\OD� ������ YH� ������� EHQ]HU� J|U�QPHNWHGLU�� %X�
oDOÕúPDGD��PDQGLEXODU�N|SHN�YH�N�o�N�D]Õ�GLúOHULQGH�VDGHFH�
oRNOX� GLúHWL� oHNLOPHOHUL� GkKLO� HGLOPLú� YH� N|N� \�]H\L� |UWPH�
\�]GHVL��������RODUDN�EXOXQPXúWXU��<D\ÕQODQPÕú�DUDúWÕUPD-
ODUGD� NDQÕWODU�� ..)� �� %'*� ELUOLNWH� X\JXODQPDVÕQÕQ� GLúHWL�
oHNLOPH�NXVXUODUÕQÕ�NDSDWPDN�LoLQ�HQ�EDúDUÕOÕ�YH�|QJ|U�OHELOLU�
FHUUDKL�WHNQLN�ROGX÷XQX�J|VWHUPLúWLU�

øQFH�GLúHWL�IHQRWLSL�YH�GDKD�D]�NHUDWLQL]H�GRNX�JLEL�LVWHQPH\-
HQ�DQDWRPLN�GXUXPODU�LoLQ�YHUWLNDO�ELU�NHVL\L�YH�PXNR]DQÕQ�
NRURQDO�LOHUOHPHVLQL�LoHUHQ�ELU�GLúHWL�oHNLOPHVL�\�]H\L�|UWPH�
SURVHG�U�Q�� JHUoHNOHúWLUPHN� ]RU� J|U�QPHNWHGLU� ���������
)OHELQ�SDVLI�RODUDN�NRURQDO�NRQXPODQGÕUPDVÕQÕ�VD÷ODPDN�LoLQ�
NDV� OLIOHUL� YH� DUWÕN� NRODMHQ� GHPHWOHUL� NHVLOPHOLGLU�� &HUUDKL�
VRQUDVÕ�IOHELQ�VWDELOLWHVL��VRUXQVX]�YH�KÕ]OÕ�ELU�L\LOHúPH�V�UHFL�
LoLQ�|QHPOL�ELU�NRQXGXU��*HOLúPLú�YDVN�ODUL]DV\RQ� LOH�GDKD�
L\L� NOLQLN� VRQXoODUÕQ� DOÕQDELOHFH÷L� |QH� V�U�OG�÷�� LoLQ� EX�
oDOÕúPDGD� ..)� \DNODúÕPÕ� GLNH\� NHVLOHUOH� NXOODQÕOPDPÕúWÕU�
������0|UPDQQ
ÕQ� KLVWRORMLN� RODUDN� J|VWHUGL÷L� IOHS� LoLQGHNL�
DQD�GLúHWL�GDPDUODUÕQÕQ�NRUXQPDVÕ�JUHIWLQ�EHVOHQPHVLQL�DUWÕUÕU�
�����
6RQ� G|QHPOHUGHNL� oDOÕúPDODU� �������������� 77¶OHUL� N|N�
NDSVDPD�SURVHG�UOHUL�LoLQ�DUDúWÕUÕOPÕú�EXQODUGDQ�ED]ÕODUÕ�HVDV�
RODUDN� ..)� LOH� NDUúÕODúWÕUPD\D� RGDNODQPÕúWÕU� ���������
%XQODUGDQ�ED]ÕODUÕ��oRNOX�GLúHWL�oHNLOPHOHULQGH�EX�NDUúÕODúWÕU-
PD\Õ�\DSPÕúODUGÕU����������*HOHQHNVHO�WUDSH]RLGDO�..)��LNL�
GLNH\� NHVL� LOH�� LOH� NDUúÕODúWÕUÕOGÕ÷Õ� HQ� HVNL� oDOÕúPDGD��77� ��
%'*�������YH�..)���%'*�������RUWDODPD�N|N�NDSVDPD�
RUDQODUÕ� HOGH� HGLOPLúWLU� ������ 'L÷HU� oDOÕúPDGD� ������ ELULQFL�
PRODUD�NDGDU��VW�YH�DOW�oHQHGH�WHNOL�YH�oRNOX�GLúHWL�oHNLOPHO-
HUL�LoHUHQ�ELU�SRS�ODV\RQGD�77���%'*���������GDKD�\�NVHN�
N|N�NDSVDPD�\�]GHVL���������LOH�VRQXoODQPÕúWÕU��6DQWDPDULD�
YH�DUN��������������WHNOL�PDNVLOOHU�oHNLOPH�NXVXUODUÕQÕQ�N|N�
NDSODPDVÕ�LoLQ�..)���%'*¶QLQ��77���%'*�
GHQ�GDKD�HWNLOL�
ROGX÷XQX� ELOGLUPLúOHUGLU�� %XQXQOD� EHQ]HU� VRQXFX� EXOGX÷X-
PX]�EX�oDOÕúPDGD�|]HOOLNOH�PDQGLEXODU�N|SHN�YH�N�o�N�D]Õ�
GLúOHUGH�oRNOX�'d�WHGDYLVLQLQ�VRQXoODUD�RGDNODQÕOPÕúWÕU��$OW�
oHQHGH�PXNRJLQJLYDO�FHUUDKLQLQ�GDKD�]RU�ROGX÷X�YH�N|NOHULQ�
NDSDWÕOPDVÕQÕQ�GDKD�]RU�ROGX÷X�\D\JÕQ�RODUDN�NDEXO�HGLOPHN-
WHGLU��$\UÕFD��..)���%'*�E|OJHVLQGHNL�'d¶GHNL�D]DOPD������
LNHQ��77��%'*�E|OJHVLQGH������RODUDN�EXOXQGX�YH�EX�IDUN�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ\GÕ�
dDOÕúPDPÕ]GD� .'� GH÷HUOHUL� LNL� JUXSWD� ��� D\GD� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�DUWÕú�J|VWHUGL��6DGHFH�6DOKL�YH�DUNDGDúODUÕ������
.'�ND]DQFÕQÕQ��77���%'*�LOH�..)��%'*�PDNVLOOHU�NHVLFL�
GLúOHU�� N|SHN� YH\D� N�o�N� D]Õ� GLúOHULQGHQ� GDKD� \�NVHN�
ROGX÷XQX� EXOPXúODUGÕU�� 'DKD� |QFH� PDQGLEXODU� N|SHN� YH�

���

dokusu. 
%X� NOLQLN� oDOÕúPD�� UDQGRPL]H� YH� VSOLW�PRXWK� ELU� NOLQLN�
oDOÕúPD�RODUDN�SODQODQPÕúWÕU��%DúODQJÕoWD�NOLQLN�SDUDPHWUHO-
HULQ�GH÷HUOHQGLULOPHVLQGHQ�VRQUD��VLPHWULN�JLQJLYDO�oHNLOPH�
GHIHNWOHUL�77���%'*�YH\D�..)���%'*�UDVWJHOH�VHoLOGL�
3TQVQS�,MɦMZTMVLQZUMTMZ
dDOÕúPD� V�UHVLQFH�� NDOLEUH� HGLOPLú� YH� KDQJL� FHUUDKL�
SURVHG�U�Q�X\JXODQGÕ÷Õ�KDNNÕQGD�ELOJLVL�ROPD\DQ�ELU�GHQHWoL�
�0+��W�P�NOLQLN�|Oo�POHUL�\DSPÕúWÕU��3ODN�LQGHNVL��3ø��������
JLQJLYDO� LQGHNV� �*ø�� ������ VRQGDODPD�GHULQOL÷L� �6'��� NOLQLN�
DWDoPDQ�ND\EÕ��.$.���GLúHWL�oHNLOPH�GHULQOL÷L��'d��YH�.HUD-
WLQL]H� GRNX� JHQLúOL÷L� �.'�� GkKLO� ROPDN� �]HUH� SHULRGRQWDO�
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&$)��&7*��3HULRGRQWDO�SDUDPHWHUV�LQFOXGLQJ�SODTXH�LQGH[�
�3,���JLQJLYDO�LQGH[��*,���SURELQJ�GHSWK��3'���FOLQLFDO�DWWDFK-
PHQW�ORVV��&$/���JLQJLYDO�UHFHVVLRQ�GHSWK��*5���DQG�NHUDWL-
QL]HG� WLVVXH� ZLGWK� �.7�� ZHUH� HYDOXDWHG� DW� EDVHOLQH� DQG� ��
PRQWKV�

Results: 
3HUFHQWDJH� RI� URRW� FRYHUDJH� IURP� EDVHOLQH� WR� �� PRQWKV�
SRVW�VXUJHU\�ZDV���������IRU�77�&7*�JURXS�DQG���������
IRU�&$)�&7*�JURXS��.HUDWLQL]HG�WLVVXH�ZLGWK�ZDV�LQFUHDVHG�
LQ�ERWK�JURXSV�IURP�EDVHOLQH�WR���PRQWKV��S���������DQG�WKLV�
LQFUHDVH�ZDV�VLPLODU�LQ�ERWK�JURXSV�

Conclusion:
%RWK� WHFKQLTXHV� ZHUH� HIIHFWLYH� LQ� URRW� FRYHUDJH� DQG�
LQFUHDVHG� WKH� NHUDWLQL]HG� WLVVXH�� &$)�&7*� JURXS� GHPRQ-
VWUDWHG�VLJQLILFDQWO\�EHWWHU�FOLQLFDO�RXWFRPHV�IRU�WKH�WUHDWPHQW�
RI�PXOWLSOH�PDQGLEXODU�JLQJLYDO�UHFHVVLRQV�FRPSDUHG�WR�77���
&7*��
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'LúHWL� oHNLOPHVL�� GLúHWL� NHQDUÕQÕQ� PLQH� VHPHQW� VÕQÕUÕQÕQ�
DSLNDOLQH� GR÷UX� \HU� GH÷LúWLUPHVL� LOH� N|N� \�]H\LQLQ� D÷Õ]�
RUWDPÕQD� DoÕOPDVÕ� úHNOLQGH� WDQÕPODQPDNWDGÕU� �������
*�Q�P�]GH�GLúHWL�oHNLOPHOHULQLQ�HWL\RORMLVLQLQ�PXOWLIDNW|UL-
\HO� ROGX÷X�� ELUGHQ� ID]OD� IDNW|U�Q� D\QÕ� DQGD� HWNL� HWPHVL� YH�
N�P�ODWLI�HWNLOHULQLQ�VRQXFXQGD�GLúHWL�oHNLOPHVLQH�\RO�DoWÕ÷Õ�
G�ú�Q�OPHNWHGLU������0H\GDQD�JHOHQ�GLúHWL�oHNLOPHVL��GLúHWL�
YH�DOYHRO�PXNR]D�DUDVÕQGDNL� VD÷OÕNOÕ� LOLúNLQLQ�ER]XOPDVÕ\OD�
PXNRJLQJLYDO�SUREOHPOHUL�RUWD\D�oÕNDUPDNWDGÕU��������'HQWLQ�
KDVVDVL\HWL��N|N�o�U�÷���SODN�NRQWURO�Q�Q�]RUODúPDVÕ��GLúHWL�
NHQDUÕQÕQ�DSLNDOH�GR÷UX�oHNLOPHVL\OH�HVWHWL÷LQ�ER]XOPDVÕ�JLEL�
SUREOHPOHU� NDUúÕODúÕODQ� VRUXQODU� DUDVÕQGDGÕU� �������+DVWDQÕQ�
oL÷QHPH� IRQNVL\RQXQXQ� ER]XOPDVÕ�� PH\GDQD� JHOHFHN� RODQ�
GRNX� KDUDEL\HWLQLQ� |QOHQPHVL� YH� HVWHWLN� ND\JÕODUÕQ� |Q�QH�
JHoLOPHVL�DPDFÕ\OD�N|N�\�]H\L�NDSDPD\Õ�DPDoOD\DQ�ELUoRN�
SHULRGRQWDO� SODVWLN� FHUUDKL� WHNQLN� SHULRGRQWRORML� DODQÕQGD�
UXWLQ�RODUDN�NXOODQÕOPDNWDGÕU������.XOODQÕODQ�WHNQLNOHU�DUDVÕQ-
GD� VDSOÕ� \XPXúDN� GRNX� JUHIWOHUL� �NURQDOH� ND\GÕUÕODQ� IOHS�
�..)���ODWHUDOH�ND\GÕUÕODQ�IOHS��oLIW�SDSLO�IOHS��VHUEHVW�GLúHWL�
JUHIWL��ED÷�GRNXVX�JUHIWL��%'*���K�FUHVL]�GHUPDO�PDWULNVOHU��
\|QOHQGLULOPLú�GRNX�UHMHQHUDV\RQODUÕ��PLQH�PDWULNV�SURWHLQ-
OHUL�� WURPERVLW� NRQVDQWLUHOHUL�� W�QHO� WHNQL÷L� �77�� YH\D� EX�
WHNQLNOHULQ�NRPELQDV\RQODUÕ�\HU�DOPDNWDGÕU�������������
+DVWDODUÕQ�HQ�oRN�úLNk\HW�HWWLNOHUL�GLú�KDVVDVL\HWL�YH�HVWHWLN�
ND\JÕODUÕQÕQ� |Q�QH� JHoLOPHVL� DGÕQD� oHNLOPH� E|OJHVLQGHNL�
GRNX\OD� ELUHELU� X\XP� VD÷OD\DQ�RWRMHQ�%'*��\D\JÕQ�RODUDN�
NXOODQÕOPDNWDGÕU� �������� $OÕQDQ� RWRMHQ� %'*¶QLQ� GLúHWL�
oHNLOPHVL�EXOXQDQ�E|OJH\H�\HUOHúWLUPHVLQGH�NXOODQÕODQ�ELUoRN�
FHUUDKL�WHNQLN�EXOXQPDNWDGÕU������*HoPLúWHQ�J�Q�P�]H�N|N�
NDSDPDVÕQGDNL� \�NVHN� EDúDUÕ� RUDQÕ� VHEHEL\OH� HQ� VÕN� WHUFLK�

HGLOHQL� ..)� FHUUDKLVLGLU� ��������� %X� WHNQLN� oHNLOPHQLQ�
DSLNDOLQGHNL�GLúHWLQLQ�NRURQDO�\|QGH�ND\GÕUÕOPDVÕ�SUHQVLELQH�
GD\DQDUDN�N|N�\�]H\L�|UW�OPHVLQL�DPDoODPDNWDGÕU�������6RQ�
\ÕOODUGD�SHULRGRQWDO�FHUUDKL�DODQÕQGD�NDQÕWD�GD\DOÕ�X\JXODPD-
ODU� YH� KDVWDODUÕQ� DUWDQ� HVWHWLN� EHNOHQWLOHUL� PHYFXW� WHGDYL�
PRGHOOHULQLQ� JHOLúPHVLQL� VD÷ODPÕúWÕU� ������ %X� JHOLúPHOHU�
|]HOOLNOH�\DUD�L\LOHúPHVLQLQ�KÕ]ODQPDVÕ��WHGDYL�HGLOHQ�E|OJHQ-
LQ�NDQODQPDVÕQÕ�DUWÕUPDN�YH�KDVWD�NRQIRUX��]HULQH�RGDNODQ-
PÕúWÕU�������%X�GXUXP�SHULRGRQWDO�SODVWLN�FHUUDKLGH�VSHVLILN�
HQGLNDV\RQODUGD�NXOODQÕODQ�IOHS�WDVDUÕPODUÕQÕQ�LOHUOHPHVLQL�YH�
JHOLúPHVLQL�VD÷ODPÕúWÕU��0LQLPDO�LQYD]LY�YH�GDKD�D]�LQVL]\RQ�
JHUHNWLUHQ�WHNQLNOHULQ�IOHS�YH�JUHIWH�VD÷ODGÕNODUÕ�NDQ�GHVWH÷L-
QL�� JHOHQHNVHO� IOHS� WDVDUÕPODUÕQD� RUDQOD� DQODPOÕ� |Oo�GH�
DUWWÕUGÕ÷Õ� ELOGLULOPLúWLU� ������ 6D÷ODGÕ÷Õ� DYDQWDMODUGDQ� GROD\Õ�
W�QHO� WHNQL÷L� VRQ����\ÕOGÕU�GLúHWL� oHNLOPHOHULQLQ� WHGDYLVLQGH�
VÕN�NXOODQÕOPD\D�EDúODQPÕúWÕU������������
dRNOX� GLúHWL� oHNLOPHOHULQLQ� |QJ|U�OHELOLU� NDSDWPD� LúOHPL��
SODVWLN� HVWHWLN� SHULRGRQWDO� FHUUDKLGH� KDOD� HQ� ]RUODQÕODQ�
GXUXPODUGDQ� ELULQL� WHPVLO� HWPHNWHGLU� ������ &HUUDKL� DODQÕQ�
E�\�NO�÷�QGHQ� GROD\Õ� GDKD� JHQLú� DYDVN�OHU� \�]H\� EXOXQ-
PDVÕ�� GDKD� ]D\ÕI� NDQ� DNÕúÕ�� GLú� N|NOHULQLQ� SR]LV\RQX�� VÕ÷�
YHVWLE�OOHU�� oHNLOPH�GHULQOLNOHULQGHNL� IDUNOÕOÕNODU�JLEL�DQDWR-
PLN�YDU\DV\RQODU�RSHUDV\RQX�YH�\DUD�L\LOHúPHVLQL�]RUODúWÕUDQ�
HWNHQOHUGHQGLU���������
g]HOOLNOH� DOW� oHQH�N|SHN�GLúL� YH� N�o�N� D]Õ� E|OJHVLQGH� VSOLW�
IOHS� \DNODúÕPÕQÕQ� X\JXODQPDVÕ� ]RU� RODELOLU� YH� L\LOHúPH�
DúDPDVÕQGD� IOHS�SHUIRUDV\RQX�YH� �� YH\D�JUHIW� QHNUR]X� ULVNL�
WDúÕU��77¶QLQ�%'*¶H�P�PN�Q�RODQ�HQ�L\L�NDQ�DNÕúÕQÕ�VD÷OD\D-
FD÷ÕQGDQ� ELUOLNWH� X\JXODQGÕNODUÕQGD�� DOW� oHQH� oRNOX� GLúHWL�
oHNLOPHVL� WHGDYLVLQGH�..)���%'*�X\JXODPDVÕ�NDGDU�HWNLOL�
RODELOHFH÷LQL�YDUVD\GÕN��%X�oDOÕúPDGD��PDQGLEXODU�N|SHN�YH�
N�o�N�D]Õ�GLúOHULQGH�GLúHWL�oHNLOPHVL�RODQ�KDVWDODUGD�..)���
%'*�YH�77���%'*
QLQ�SHULRGRQWDO�GRNXODU��]HULQGHNL�HWNLOH-
ULQLQ�NDUúÕODúWÕUÕOPDVÕ�\DSÕOPÕúWÕU�

GEREÇ ve YÖNTEMLER 
dDOÕúPD� 3RS�ODV\RQX�$NGHQL]� hQLYHUVLWHVL� 'Lú� +HNLPOL÷L�
)DN�OWHVL� 3HULRGRQWRORML�$QDELOLP� 'DOÕ
QGD� DOW� oHQH� N|SHN�
GLúL�YH�N�o�N�D]Õ�E|OJHVLQGH�VLPHWULN�GLúHWL�oHNLOPHVL�WHGDYLVL�
�..)�YH�77��X\JXODQPÕú��EDúODQJÕo�YH����D\�WDNLEL�ND\ÕWODUÕ�
WDP�RODQ���KDVWD�oDOÕúPD\D�GkKLO�HGLOGL��+DVWDODU�oDOÕúPDQÕQ�
DPDFÕ� YH� \|QWHPL� KDNNÕQGD� ELOJLOHQGLULOGLNWHQ� VRQUD�
ELOJLOHQGLULOPLú�RQDP�IRUPX�LP]DODGÕODU��6HoLOHQ�W�P�KDVWDODU�
WDPDPHQ�+HOVLQNL�'HNODUDV\RQX�LOH�\D]ÕOÕ�RODUDN�ELOJLOHQGL-
ULOGL� YH� oDOÕúPD� SURWRNRO�� RQD\ODQGÕ�� dDOÕúPD� SURWRNRO��
$NGHQL]�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�.OLQLN�$UDúWÕUPDODU�(WLN�
.XUXOX� WDUDIÕQGDQ� RQD\ODQGÕ� ����������� .$(.������� %X�
DUDúWÕUPD�� SHULRGRQWDO� YH� VLVWHPLN� RODUDN� VD÷OÕNOÕ�� VLJDUD�
LoPH\HQ� KDVWDODU� LoLQ� DúD÷ÕGDNL� GDKLO� HGLOPH� NULWHUOHULQH�
GD\DQPDNWDGÕU��%HQ]HU�ELODWHUDO�0LOOHU�6ÕQÕI� ,�YH\D�,,� ������
KHU� LNL� oHQHGH� N|SHN� GLúOHULQGH� YH\D� N�o�N� D]Õ� GLúOHULQGH�
EXOXQDQ�HQ�D]���PP
OLN�ORNDOL]H�GLúHWL�oHNLOPHOHUL��EHOLUOHQH-
ELOHQ� VHPHQW�PLQH� ED÷ODQWÕVÕ�� ��� \DúÕQGDQ� E�\�N� ROPD��
WHGDYL� HGLOHFHN� E|OJHGH� GLú� FDQOÕOÕ÷ÕQÕQ� YDUOÕ÷Õ� YH� UHVWRUD-
V\RQODUÕQ�YH�\�]H\VHO�o�U�NOHULQ�ROPDPDVÕ��VRQ����D\GD�HQ�
D]ÕQGDQ�LOJLOL�E|OJHOHUGH�SHULRGRQWDO�FHUUDKL�WHGDYL�X\JXODQ-
PDPÕú��'d�E|OJHVL�LoLQ�����PP
GH�GLú�HWL�VD÷OÕ÷Õ��YH�EHOLUWLOHQ�
%'*� LoLQ� HQ� D]� ���� PP� NDOÕQOÕNWD� \HWHUOL� SDODWDO� GRQ|U�

.|N� NDSVDPD� \�]GHVL� �� D\GD� 77�%'*� \DSÕODQ� E|OJHGH�
������� YH� ..)� �� %'*� \DSÕODQ� E|OJHGH� ������� RODUDN�
|Oo�OG��� øNL� JUXS� DUDVÕQGD� ��� D\GD� N|N� |UWPH� \�]GHOHULQLQ�
DQODPOÕ�IDUNOÕOÕNODU�ROGX÷X�J|U�OG���S��������
%DúODQJÕo�GH÷HUOHUL�LOH�NÕ\DVODQGÕ÷ÕQGD���D\GD�'d¶GHNL�IDUN�
77�%'*� JUXEXQGD� ����PP� LNHQ� ..)� �� %'*� JUXEXQGD�
����PP�RODUDN�EXOXQGX�YH�LNL�JUXS�DUDVÕQGD�DQODPOÕ�ELU�IDUN�
YDUGÕ���S���������.'¶GDNL�DUWÕú�77�%'*�JUXEXQGD�����PP�
LNHQ�..)� ��%'*� JUXEXQGD� ����PP� RODUDN� KHVDSODQGÕ� YH�
JUXSODU�DUDVÕQGD�IDUN�\RNWX��S!��������
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5DQGRPL]H�NRQWUROO��NOLQLN�oDOÕúPDGD����D\GD�DOW�oHQH�N|SHN�
GLúL�YH�N�o�N�D]Õ�E|OJHVLQGH�oRNOX�GLúHWL�oHNLOPHVL� WHGDYLVL�
LoLQ�77���%'*�LOH�..)�%'*�NOLQLN�VRQXoODUÕQÕ�NDUúÕODúWÕU-
DUDN�EHOLUOHPH\L�DPDoODGÕN��(OGH�HGLOHQ�YHULOHU��77���%'*�YH�
..)�%'*� 
QLQ� oRNOX� GLúHWL� oHNLOPHVLQLQ� NDSDWÕOPDVÕQGD�
HWNLOL�ELU�\|QWHP�ROGX÷XQX�J|VWHUPHNWHGLU��$OWÕ�D\OÕN�|Oo�P-
OHUL� WHPHO� GH÷HUOHQGLUPHOHUOH� NDUúÕODúWÕUÕUNHQ� .$.�� 'd� YH�
.'*�SDUDPHWUHOHULQGH�|QHPOL�ELU�L\LOHúPH�J|]OHQGL��$\UÕFD�
..)�%'*� NRPELQDV\RQX� LOH� GDKD� L\L� NOLQLN� YH� HVWHWLN�
VRQXoODU�HOGH�HGLOGL��0HYFXW�oDOÕúPDQÕQ�EXOJXODUÕ�� �DOW�oHQH�
oRNOX�GLúHWL�oHNLOPHVL�WHGDYLVLQGH�77���%'*�LOH�..)�%'*�
WHNQLNOHULQLQ� IDUNOÕ� N|N�NDSDQPD�RUDQODUÕQD� VDKLS�ROGXNODUÕ�
J|VWHUPLúWLU��VÕUDVÕ\OD�\�]GH�������YH��������
/LWHUDW�UGHNL�oDOÕúPDODUOD���������X\XPOX�RODUDN�EX�oDOÕúPD-
GD� KHU� LNL� WHGDYL� JUXEXQGD� GD� FHUUDKL� LúOHPGHQ� �� D\� VRQUD�
RUWDODPD�3,�VNRUODUÕQGD�|QHPOL�ELU�D]DOPD�J|U�OP�úW�U��%HONL�
GH�EX��KDVWDODUD�SODN�ROXúXPXQX�YH�ELULNLPLQL�|QOH\HQ�G�]HQ-

OL�YH�SHUL\RGLN�KDWÕUODPD�]L\DUHWOHULQGHQ�ND\QDNODQPDNWDGÕU�
.|N�\�]H\L�|UWPH�SURVHG�UOHUL�LoLQ�SRWDQVL\HO�DGD\ODU��HVWHWLN�
SUREOHPOHUGHQ� YH� N|N� DúÕUÕ� GX\DUOÕOÕ÷ÕQGDQ� \DNÕQDQ� GLúHWL�
oHNLOPHVL� RODQ�KDVWDODUGÕU��0XNRJLQJLYDO� FHUUDKL� \DSPDGDQ�
|QFH�N|N�\�]H\L�|UWPH�DODQÕ�HOGH�HWPHN�LoLQ�HQ�|QJ|U�OHELOLU�
FHUUDKL� WHNQLNOHU� VHoLOPHOLGLU�� 7HN� EDúÕQD� ..)� WHGDYLVL�
�������RUDQÕQGD�RUWDODPD�N|N�\�]H\L�|UW�P��VD÷ODU�YH�GLúHWL�
oHNLOPHVL� WHGDYLVL� LoLQ� KDOD� X\JXQ� ELU� VHoHQHNWLU� ������ %X�
oDOÕúPDQÕQ� VRQXoODUÕ�� GLúHWL� oHNLOPHOHULQLQ� ..)�%'*� LOH�
WHGDYL� HGLOPHVLQGHQ� VRQUD� GD� 6LOYD� YH� DUNDGDúODUÕ� ����� YH�
-HSVHQ� YH� DUNDGDúODUÕ� ����� WDUDIÕQGDQ� \D\ÕQODQDQ� GH÷HUOHUH�
�VÕUDVÕ\OD� ������ YH� ������� EHQ]HU� J|U�QPHNWHGLU�� %X�
oDOÕúPDGD��PDQGLEXODU�N|SHN�YH�N�o�N�D]Õ�GLúOHULQGH�VDGHFH�
oRNOX� GLúHWL� oHNLOPHOHUL� GkKLO� HGLOPLú� YH� N|N� \�]H\L� |UWPH�
\�]GHVL��������RODUDN�EXOXQPXúWXU��<D\ÕQODQPÕú�DUDúWÕUPD-
ODUGD� NDQÕWODU�� ..)� �� %'*� ELUOLNWH� X\JXODQPDVÕQÕQ� GLúHWL�
oHNLOPH�NXVXUODUÕQÕ�NDSDWPDN�LoLQ�HQ�EDúDUÕOÕ�YH�|QJ|U�OHELOLU�
FHUUDKL�WHNQLN�ROGX÷XQX�J|VWHUPLúWLU�

øQFH�GLúHWL�IHQRWLSL�YH�GDKD�D]�NHUDWLQL]H�GRNX�JLEL�LVWHQPH\-
HQ�DQDWRPLN�GXUXPODU�LoLQ�YHUWLNDO�ELU�NHVL\L�YH�PXNR]DQÕQ�
NRURQDO�LOHUOHPHVLQL�LoHUHQ�ELU�GLúHWL�oHNLOPHVL�\�]H\L�|UWPH�
SURVHG�U�Q�� JHUoHNOHúWLUPHN� ]RU� J|U�QPHNWHGLU� ���������
)OHELQ�SDVLI�RODUDN�NRURQDO�NRQXPODQGÕUPDVÕQÕ�VD÷ODPDN�LoLQ�
NDV� OLIOHUL� YH� DUWÕN� NRODMHQ� GHPHWOHUL� NHVLOPHOLGLU�� &HUUDKL�
VRQUDVÕ�IOHELQ�VWDELOLWHVL��VRUXQVX]�YH�KÕ]OÕ�ELU�L\LOHúPH�V�UHFL�
LoLQ�|QHPOL�ELU�NRQXGXU��*HOLúPLú�YDVN�ODUL]DV\RQ� LOH�GDKD�
L\L� NOLQLN� VRQXoODUÕQ� DOÕQDELOHFH÷L� |QH� V�U�OG�÷�� LoLQ� EX�
oDOÕúPDGD� ..)� \DNODúÕPÕ� GLNH\� NHVLOHUOH� NXOODQÕOPDPÕúWÕU�
������0|UPDQQ
ÕQ� KLVWRORMLN� RODUDN� J|VWHUGL÷L� IOHS� LoLQGHNL�
DQD�GLúHWL�GDPDUODUÕQÕQ�NRUXQPDVÕ�JUHIWLQ�EHVOHQPHVLQL�DUWÕUÕU�
�����
6RQ� G|QHPOHUGHNL� oDOÕúPDODU� �������������� 77¶OHUL� N|N�
NDSVDPD�SURVHG�UOHUL�LoLQ�DUDúWÕUÕOPÕú�EXQODUGDQ�ED]ÕODUÕ�HVDV�
RODUDN� ..)� LOH� NDUúÕODúWÕUPD\D� RGDNODQPÕúWÕU� ���������
%XQODUGDQ�ED]ÕODUÕ��oRNOX�GLúHWL�oHNLOPHOHULQGH�EX�NDUúÕODúWÕU-
PD\Õ�\DSPÕúODUGÕU����������*HOHQHNVHO�WUDSH]RLGDO�..)��LNL�
GLNH\� NHVL� LOH�� LOH� NDUúÕODúWÕUÕOGÕ÷Õ� HQ� HVNL� oDOÕúPDGD��77� ��
%'*�������YH�..)���%'*�������RUWDODPD�N|N�NDSVDPD�
RUDQODUÕ� HOGH� HGLOPLúWLU� ������ 'L÷HU� oDOÕúPDGD� ������ ELULQFL�
PRODUD�NDGDU��VW�YH�DOW�oHQHGH�WHNOL�YH�oRNOX�GLúHWL�oHNLOPHO-
HUL�LoHUHQ�ELU�SRS�ODV\RQGD�77���%'*���������GDKD�\�NVHN�
N|N�NDSVDPD�\�]GHVL���������LOH�VRQXoODQPÕúWÕU��6DQWDPDULD�
YH�DUN��������������WHNOL�PDNVLOOHU�oHNLOPH�NXVXUODUÕQÕQ�N|N�
NDSODPDVÕ�LoLQ�..)���%'*¶QLQ��77���%'*�
GHQ�GDKD�HWNLOL�
ROGX÷XQX� ELOGLUPLúOHUGLU�� %XQXQOD� EHQ]HU� VRQXFX� EXOGX÷X-
PX]�EX�oDOÕúPDGD�|]HOOLNOH�PDQGLEXODU�N|SHN�YH�N�o�N�D]Õ�
GLúOHUGH�oRNOX�'d�WHGDYLVLQLQ�VRQXoODUD�RGDNODQÕOPÕúWÕU��$OW�
oHQHGH�PXNRJLQJLYDO�FHUUDKLQLQ�GDKD�]RU�ROGX÷X�YH�N|NOHULQ�
NDSDWÕOPDVÕQÕQ�GDKD�]RU�ROGX÷X�\D\JÕQ�RODUDN�NDEXO�HGLOPHN-
WHGLU��$\UÕFD��..)���%'*�E|OJHVLQGHNL�'d¶GHNL�D]DOPD������
LNHQ��77��%'*�E|OJHVLQGH������RODUDN�EXOXQGX�YH�EX�IDUN�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ\GÕ�
dDOÕúPDPÕ]GD� .'� GH÷HUOHUL� LNL� JUXSWD� ��� D\GD� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�DUWÕú�J|VWHUGL��6DGHFH�6DOKL�YH�DUNDGDúODUÕ������
.'�ND]DQFÕQÕQ��77���%'*�LOH�..)��%'*�PDNVLOOHU�NHVLFL�
GLúOHU�� N|SHN� YH\D� N�o�N� D]Õ� GLúOHULQGHQ� GDKD� \�NVHN�
ROGX÷XQX� EXOPXúODUGÕU�� 'DKD� |QFH� PDQGLEXODU� N|SHN� YH�

dokusu. 
%X� NOLQLN� oDOÕúPD�� UDQGRPL]H� YH� VSOLW�PRXWK� ELU� NOLQLN�
oDOÕúPD�RODUDN�SODQODQPÕúWÕU��%DúODQJÕoWD�NOLQLN�SDUDPHWUHO-
HULQ�GH÷HUOHQGLULOPHVLQGHQ�VRQUD��VLPHWULN�JLQJLYDO�oHNLOPH�
GHIHNWOHUL�77���%'*�YH\D�..)���%'*�UDVWJHOH�VHoLOGL�
3TQVQS�,MɦMZTMVLQZUMTMZ
dDOÕúPD� V�UHVLQFH�� NDOLEUH� HGLOPLú� YH� KDQJL� FHUUDKL�
SURVHG�U�Q�X\JXODQGÕ÷Õ�KDNNÕQGD�ELOJLVL�ROPD\DQ�ELU�GHQHWoL�
�0+��W�P�NOLQLN�|Oo�POHUL�\DSPÕúWÕU��3ODN�LQGHNVL��3ø��������
JLQJLYDO� LQGHNV� �*ø�� ������ VRQGDODPD�GHULQOL÷L� �6'��� NOLQLN�
DWDoPDQ�ND\EÕ��.$.���GLúHWL�oHNLOPH�GHULQOL÷L��'d��YH�.HUD-
WLQL]H� GRNX� JHQLúOL÷L� �.'�� GkKLO� ROPDN� �]HUH� SHULRGRQWDO�
SDUDPHWUHOHU� GH÷HUOHQGLULOGL�� %X� |Oo�POHU�� PLOLPHWUH� LOH�
NDOLEUH�HGLOPLú�:LOOLDPV�SHULRGRQWDO�SURE��+X�)ULHG\��&KLFD-
JR�� ,/��$%'�� LOH� WDEDQ� oL]JLVL�� ��� YH� ��� D\ODUGD� \DSÕOGÕ��
(QGHNV�SXDQODUÕ�DúD÷ÕGDNL�úHNLOGH�GH÷HUOHQGLULOGL�
��6'��'LúHWL�NHQDUÕQGDQ�GLúLQ�RUWD�\�]�QGHQ�FHELQ�
���HQ�DOW�VÕQÕUÕQD�NDGDU�
��'d��'LúLQ�RUWD�\�]�\�]�Q�Q�VHUEHVW�GLúHWL�NHQDUÕQGDQ��������
���PLQH�VHPHQW�ELUOHúLPLQH�RODQ�PHVDIHVL�
��&HUUDKL�SURVHG�U
+HU�LNL�FHUUDKL�RSHUDV\RQ�GD�SHULRGRQWDO�SODVWLN�FHUUDKL�NOLQLN�
GHQH\LPL� RODQ� WHN� ELU� RSHUDW|U� �1$.�� WDUDIÕQGDQ�
JHUoHNOHúWLULOPLúWLU��
..)�%'*�JUXEXQGD�GLúHWL�oHNLOPHOHULQLQ�WHGDYLVL�LoLQ�]DUI�
IOHS�WDVDUÕPÕ�NXOODQÕOGÕ�������/RNDO�DQHVWH]L\L�WDNLEHQ��GLúHWL�
oHNLOPHOHUL�RODQ�E|OJHQLQ�HQ�D]�ELU�GLú�PH]L\DOLQL�YH�HQ�D]�ELU�
GLú� GLVWDOLQL� LoHUHQ� LQWUDVXONXOHU� LQVL]\RQ� \DSÕOGÕ�� &HUUDKLVL�
\DSÕODQDQ� SDSLOLQ� NRURQDO� URWDV\RQXQX� VD÷ODPDN� LoLQ�
LQWHUGHQWDO�\XPXúDN�GRNX�VHYL\HVLQGH�REOLN�LQVL]\RQ�\DSÕOGÕ��
)OHS� GDKD� VRQUD� ELU� SHULRVW� HOHYDW|U�� LOH� PXNRJLQJLYDO�
ELUOHúLPH� NDGDU� \�NVHOWLOGL� YH� PXNRJLQJLYDO� ELUOHúLPLQ�
DSLNDOLQGH�NHVNLQ�\DWD\�ELU�SHULRVW�NHVLVL�LOH�PRELOL]H�HGLOGL��
+HUKDQJL� ELU� NDV� JHUJLQOL÷L� ROPD\DFDN� úHNLOGH� UDKDWODWÕOGÕ��
$oÕ÷D� oÕNDQ� N|N� \�]H\OHULQLQ� G�]HQOHQPHVL� GLNNDWOLFH�
\DSÕOGÕ��$QDWRPLN� LQWHUGHQWDO� SDSLO� GDKD� VRQUD� GLNNDWOL� ELU�
úHNLOGH� GHHSLWHOL]H� HGLOGL�� 'DKD� VRQUD� LNLQFL� DPHOL\DW� \HUL�
RODQ�GDPDNWDQ�³WUDS�GRRU´�WHNQL÷L\OH�ED÷�GRNXVX�JUHIWL�DOÕQGÕ�
������ 0LQH�VHPHQW� VÕQÕUÕQÕ� \DNODúÕN� �� PP� NRURQDOLQL� GH�
|UWHFHN�úHNLOGH�DoÕNWD�NDODQ�N|N�\�]H\LQH�UH]RUEH�RODQ�VXWXU-
ODU� NXOODQÕODUDN� ED÷� GRNXVX� \HUOHúWLULOGL�� 6ÕUDVÕ\OD��
\DUÕP�WDP�\DUÕP�NDOÕQOÕNWDNL�IOHSOHU�GDKD�VRQUD�SDVLI�RODUDN�
LOJLOL�GLúOHULQ�PLQH�VHPHQW�VÕQÕUÕQÕ�DúDFDN�úHNLOGH�\HUOHúWLULO-
GL�� 2SWLPDO� EXNNDO� IOHS� DGDSWDV\RQXQX� VD÷ODPDN� LoLQ� DVNÕ�
VXWXUODU� ����� SURSLOHQ� VXWXU�� (WKLFRQ�� -RKQVRQ� DQG� -RKQVRQ�
,QWO��6W��6WHYHQV��:ROXZH��%HOoLND���NXOODQÕOGÕ�
77�%'*� SURVHG�U�� =XKU� YH� DUNDGDúODUÕQÕQ� ����� PRGLIL\H�
PLNURFHUUDKL� W�QHO� WHNQL÷LQLQ� WDQÕPODUÕQD� X\JXQ� RODUDN�
JHUoHNOHúWLULOGL�� /RNDO� DQHVWH]L\L� WDNLEHQ� GLúHWL� oHNLOPHOHUL�
RODQ�E|OJHQLQ�HQ�D]�ELU�GLú�PH]L\DOLQL�YH�HQ�D]�ELU�GLú�GLVWDOLQL�
LoHUHQ� LQWUDVXONXOHU� LQVL]\RQ� \DSÕOGÕ�� .HVNLQ� W�QHO�
HOHYDW|UOHUL�NXOODQÕODUDN�IOHS��NRURQDO�\|QGH�SDVLI��JHULOLPVL]�
NDSDQPD\D�L]LQ�YHUPHN�LoLQ�PXJRJLQJLYDO�VÕQÕUD�NDGDU�WDP�
NDOÕQOÕN�RODUDN�NDOGÕUÕOGÕ��)OHELQ� Lo�\�]H\LQGH�NDODQ�NRODMHQ�
GHPHWOHU��IOHELQ��SDVLI�NRURQDO�\HU�GH÷LúWLUPHVL�HOGH�HGLOHQH�
NDGDU� *UDFH\� N�UHWOHU� �+X�)ULHG\�� &KLFDJR�� ,/�� 86$��
NXOODQÕODUDN�GLNNDWOLFH�NHVLOGL�YH�N|N�\�]H\OHUL�G�]HQOHQGL��
)OHS�SHUIRUDV\RQXQGDQ�NDoÕQPDN�LoLQ�|]HQ�J|VWHULOGL��'DKD�

VRQUD�LNLQFL�DPHOL\DW�\HUL�RODQ�GDPDNWDQ�WUDS�GRRU�WHNQL÷L\OH�
ED÷�GRNXVX�JUHIWL�DOÕQGÕ��%D÷�GRNXVX�JUHIWLQLQ�HOGH�HGLOPHVL-
QLQ�KHPHQ�DUGÕQGDQ�JUHIW�IOHELQ�KHU�LNL�XFXQD�GR÷UX�XODúDFDN�
úHNLOGH� ODWHUDO� \|QGH� \HUOHúWLULOGL�� )OHS� DVNÕ� VXWXU� �����
SURSLOHQ� VXWXU�� (WKLFRQ�� -RKQVRQ� DQG� -RKQVRQ� ,QWO�� 6W��
6WHYHQV��:ROXZH��%HOoLND��NXOODQÕODUDN�PLQH�VHPHQW�VÕQÕUÕQÕ�
��PP�NRURQDO�\|QGH�DúDFDN�úHNLOGH�NDSDWÕOGÕ�

+MZZIPQ�[WVZI[Ü�JISÜU
&HUUDKL�LúOHPGHQ�VRQUD�W�P�KDVWDODUD�DQDOMH]LNOHU��J�QGH�LNL�
NH]�IOXUELSURIHQ�����PJ��0DMH]LN��YH�DQWLEL\RWLNOHU��DPRN-
VLVLOLQ����J��J�QGH�LNL�NH]��$XJPHQWLQ��UHoHWH�HGLOGL��+DVWDODUD�
LúOHPGHQ�VRQUDNL�J�Q��������.ORUKHNVLGLQ�LoHUHQ�JDUJDUD�LOH�
J�QGH�LNL�NH]�D÷Õ]ODUÕQÕ�oDONDODPDODUÕ�V|\OHQGL��+HUKDQJL�ELU�
PHNDQLN� WUDYPDGDQ� NDoÕQDUDN� E|OJHOHULQ� IÕUoDODQPDVÕ�
DoÕNODQGÕ��2Q�J�Q�VRQUD�FHUUDKL�E|OJHOHUGHNL�GLNLúOHU�DOÕQGÕ�
6WDQGDUW� IRUP�OH� J|UH�� N|N� NDSVDPÕ� YH� WDP� N|N� NDSVDPÕ�
\�]GHOHUL�EHOLUOHQPLúWLU�������+DVWDODU����YH����D\ODUGD�DPHOL-
\DW�E|OJHVLQL�GH÷HUOHQGLUPHN��VXSUDJLQJLYDO�WHPL]OLN�\DSPDN�
YH�D÷Õ]�KLM\HQL�SURVHG�UOHULQL�DoÕNODPDN�LoLQ�DPHOL\DW�VRQUDVÕ�
NRQWUROOHUH�oD÷UÕOGÕ�

ʈ[\I\Q[\QS[MT�)VITQb
gUQHN�ER\XWX��'d�PLQLPXP�NOLQLN�RODUDN�DQODPOÕ���PP
OLN�
IDUNÕ� � � ����� NXOODQÕODUDN�� YH� �� PP
OLN� VWDQGDUW� VDSPD\Õ�
VDSWDPDN� LoLQ�YDUVD\ÕODQ����
OLN� ELU� J�oOH� KHVDSODQGÕ��+HU�
LNL�JUXSWD�RUWDODPD�GH÷HUOHU�YH�VWDQGDUW�VDSPD� LIDGH�HGLOGL��
9HULOHULQ� QRUPDOOL÷L� 6KDSLUR�:LON� WHVWL� NXOODQÕODUDN� WHVW�
HGLOGL�� 7�P� YHULOHU� QRUPDO� GD÷ÕOÕP� J|VWHUPHGL�� +HU� JUXS�
LoLQGH�YH�DUDVÕQGD�WHGDYL�|QFHVL�YH�VRQUDVÕ�|QHPOL�IDUNOÕOÕNODU�
:LOFR[RQ� WHVWL� LOH� WHVSLW� HGLOGL��%DúODQJÕoWD�� NOLQLN�SDUDPH-
WUHOHUGHNL�IDUNOÕOÕNODUÕQ�LVWDWLVWLNVHO�|QHPL�YH�LNL�JUXS�DUDVÕQ-
GDNL� N|N� NDSVDPÕ� \�]GHOHUL�� 0DQQ�:KLWQH\� 8� WHVWL�
NXOODQÕODUDN�DQDOL]�HGLOGL��7HPHO�NOLQLN�SHULRGRQWDO�SDUDPH-
WUHOHU� RUWDN� GH÷LúNHQOHU� RODUDN� NDEXO� HGLOGL� YH� oDOÕúPD�
JUXSODUÕ�DUDVÕQGDNL�IDUNOÕOÕNODUÕ�GH÷HUOHQGLUPHN�LoLQ�8QLYDUL-
DQW�DQDOL]�NXOODQÕOGÕ��$QODPOÕOÕN�G�]H\L�S������RODUDN�DOÕQGÕ�

BULGULAR
7�P� PXD\HQHOHU� VHNL]� NLúLGH� �RUWDODPD� \Dú� ����� �� ������
������\Dú����HUNHN����NDGÕQ����D\GD�WDPDPODQGÕ��%X�KDVWDODU-
GD�DOW�oHQH�N|SHN�GLúOHUL�YH�N�o�N�D]Õ�GLúOHULQGHNL����0LOOHU�
6ÕQÕI�,�YH\D�,,�oHNLOPH�WLSL�GHIHNWOHU��ùHNLO��D�F��WHGDYL�HGLOP-
LúWLU�� +HU� LNL� JUXSODUÕQGDNL� W�P� DOÕFÕ� E|OJHOHUL� SRVWRSHUDWLI�
G|QHPH�LOLúNLQ�VRUXQVX]�ELU�úHNLOGH�L\LOHúPLúWLU�



:HQQVWU|P� -/�� 0XFRJLQJLYDO� WKHUDS\�� $QQ�
3HULRGRQWRO�����������������

$UPLWDJH�*&��'HYHORSPHQW� RI� D� FODVVLILFDWLRQ�
V\VWHP�IRU�SHULRGRQWDO�GLVHDVHV�DQG�FRQGLWLRQV��
$QQ�3HULRGRQWRO�������������

&KDPEURQH�/��6XNHNDYD�)��$UD~MR�0*��3XVWL-
JOLRQL�)(��&KDPEURQH�/$��/LPD�/$��5RRW‐FRY-
HUDJH�SURFHGXUHV� IRU� WKH� WUHDWPHQW�RI� ORFDOL]HG�
UHFHVVLRQ‐W\SH� GHIHFWV��$� &RFKUDQH� V\VWHPDWLF�
UHYLHZ��-�3HULRGRQWRO�����������������

0LOOHU� -U� 3'�� 5HJHQHUDWLYH� DQG� UHFRQVWUXFWLYH�
SHULRGRQWDO� SODVWLF� VXUJHU\�� 0XFRJLQJLYDO�
VXUJHU\��'HQW�&OLQ�1RUWK�$P��������������

&KDPEURQH� /�� 7DWDNLV� '1�� 3HULRGRQWDO� VRIW�
WLVVXH� URRW� FRYHUDJH� SURFHGXUHV��$� V\VWHPDWLF�
UHYLHZ�IURP�WKH�$$3�5HJHQHUDWLRQ�:RUNVKRS��-�
3HULRGRQWRO���������������

*UD]LDQL�)��*HQQDL�6��5ROGDQ�6��HW�DO��(IILFDF\�RI�
SHULRGRQWDO� SODVWLF� SURFHGXUHV� LQ� WKH� WUHDWPHQW�
RI�PXOWLSOH�JLQJLYDO�UHFHVVLRQV��-�&OLQ�3HULRGRQ-
WRO����������������

6XVLQ� &�� +DDV� $1�� 2SSHUPDQQ� 59�� +DXJH-
MRUGHQ� 2�� $OEDQGDU� -0�� *LQJLYDO� UHFHVVLRQ��
HSLGHPLRORJ\�DQG�ULVN�LQGLFDWRUV�LQ�D�UHSUHVHQWD-
WLYH� XUEDQ� %UD]LOLDQ� SRSXODWLRQ�� -� 3HULRGRQWRO�
�����������������

'DSULOH�*��*DWWR�05��&KHFFKL�/��7KH�HYROXWLRQ�
RI�EXFFDO�JLQJLYDO�UHFHVVLRQV�LQ�D�VWXGHQW�SRSX-
ODWLRQ�� D� �‐\HDU� IROORZ‐XS�� -� 3HULRGRQWRORJ\�
���������������

3UDWR� *3�� &ODXVHU� &�� &RUWHOOLQL� 3�� 3HULRGRQWDO�
SODVWLF� DQG� PXFRJLQJLYDO� VXUJHU\�� 3HULRGRQWRO�
��������������������

$URFD� 6�� .HJOHYLFK� 7�� 1LNROLGDNLV� '�� *HUD� ,��
1DJ\�.��$]]L�5��(WLHQQH�'��7UHDWPHQW�RI�FODVV�
,,,�PXOWLSOH�JLQJLYDO�UHFHVVLRQV��D�UDQGRPL]HG‐-
FOLQLFDO�WULDO��-�&OLQ�3HULRGRQWRO����������������

6FXOHDQ�$�� &RVJDUHD� 5�� 6WDKOL�$�� .DWVDURV� &��
$UZHLOHU�1%��%UHF[�0���'HSSH�+��7KH�PRGLILHG�
FRURQDOO\� DGYDQFHG� WXQQHO� FRPELQHG� ZLWK� DQ�
HQDPHO� PDWUL[� GHULYDWLYH� DQG� VXEHSLWKHOLDO�
FRQQHFWLYH� WLVVXH� JUDIW� IRU� WKH� WUHDWPHQW� RI�
LVRODWHG�PDQGLEXODU�0LOOHU�&ODVV�,�DQG�,,�JLQJL-
YDO� UHFHVVLRQV�� D� UHSRUW� RI� ��� FDVHV�� 4XLQWHV-
VHQFH�,QW�����������������

7RQHWWL�06��&RUWHOOLQL�3��3HOOHJULQL�*��1LHUL�0��
%RQDFFLQL� '��$OOHJUL�0�� %RXFKDUG� 3�� &DLUR� )��
&RQIRUWL�*���)RXUPRXVLV�,��*UD]LDQL�)��*XHUUHUR�
$�� +DOEHQ� -�� 0DOHW� -�� 5DVSHULQL� *�� 7RSROO� +��
:DFKWHO�+��:DOONDPP�%��=DEDOHJXL�,��=XKU�2��

;HQRJHQLF� FROODJHQ� PDWUL[� RU� DXWRORJRXV�
FRQQHFWLYH� WLVVXH� JUDIW� DV� DGMXQFW� WR� FRURQDOO\�
DGYDQFHG�IODSV�IRU�FRYHUDJH�RI�PXOWLSOH�DGMDFHQW�
JLQJLYDO� UHFHVVLRQ�� 5DQGRPL]HG� WULDO� DVVHVVLQJ�
non‐LQIHULRULW\�LQ�URRW�FRYHUDJH�DQG�VXSHULRULW\�
LQ� RUDO� KHDOWK‐UHODWHG� TXDOLW\� RI� OLIH�� -� &OLQ�
3HULRGRQWRO����������������

&KDPEURQH�/��&OLQLFDO�LQVLJKWV�DERXW�WKH�HYROX-
WLRQ�RI� URRW�FRYHUDJH�SURFHGXUHV��7KH�IODS�� WKH�
JUDIW�� DQG� WKH� VXUJHU\�� -� 3HULRGRQWRO� ������
���������

&DLUR� )�� 1LHUL� 0�� 3DJOLDUR� 8�� (IILFDF\� RI�
SHULRGRQWDO� SODVWLF� VXUJHU\� SURFHGXUHV� LQ� WKH�
WUHDWPHQW�RI�ORFDOL]HG�IDFLDO�JLQJLYDO�UHFHVVLRQV��
$� V\VWHPDWLF� UHYLHZ�� -� &OLQ� 3HULRGRQWRO� ������
���������

/DQJHU� %�� /DQJHU� /�� 6XEHSLWKHOLDO� FRQQHFWLYH�
WLVVXH� JUDIW� WHFKQLTXH� IRU� URRW� FRYHUDJH�� -�
3HULRGRQWRO�����������������

7DYHOOL� /��%DURRWFKL� 6��1JX\HQ�79��7DWWDQ�0��
5DYLGj� $�� :DQJ� +/�� (IILFDF\� RI� WXQQHO�
WHFKQLTXH� LQ� WKH� WUHDWPHQW� RI� ORFDOL]HG� DQG�
PXOWLSOH� JLQJLYDO� UHFHVVLRQV�� $� V\VWHPDWLF�
UHYLHZ�DQG�PHWD‐DQDO\VLV��-� �3HULRGRQWRO�������
�����������

5DVSHULQL�*��&RGDUL�0��/LPLUROL�(��$FXQ]R�5��
7DYHOOL�/��=QDPHQVNDLWH�/HYLFNLHQH�$��*UDIWOHVV�
7XQQHO�7HFKQLTXH�IRU�WKH�7UHDWPHQW�RI�0XOWLSOH�
*LQJLYDO�5HFHVVLRQV�LQ�6LWHV�ZLWK�7KLFN�RU�9HU\�
7KLFN�%LRW\SH��$�3URVSHFWLYH�&DVH�6HULHV��,QW�-�
3HULRGRQWLFV�5HVWRUDWLYH�'HQW������������������

=DEDOHJXL�,��6LFLOLD�$��&DPEUD�-��*LO�-��6DQ]�0��
7UHDWPHQW� RI� PXOWLSOH� DGMDFHQW� JLQJLYDO� UHFHV-
VLRQV� ZLWK� WKH� WXQQHO� VXEHSLWKHOLDO� FRQQHFWLYH�
WLVVXH�JUDIW��D�FOLQLFDO�UHSRUW��,QW�-�3HULRGRQWLFV�
5HVWRUDWLYH�'HQW������������������

6FXOHDQ�$�� &RVJDUHD� 5�� 6WDKOL�$�� .DWVDURV� &��
$UZHLOHU�1%��0LURQ�5-��'HSSH�+��7UHDWPHQW�RI�
PXOWLSOH� DGMDFHQW� PD[LOODU\� 0LOOHU� &ODVV� ,�� ,,��
DQG� ,,,� JLQJLYDO� UHFHVVLRQV� ZLWK� WKH� PRGLILHG�
FRURQDOO\�DGYDQFHG�WXQQHO��HQDPHO�PDWUL[�GHULY-
DWLYH��DQG�VXEHSLWKHOLDO�FRQQHFWLYH�WLVVXH�JUDIW��D�
UHSRUW� RI� ��� FDVHV�� 4XLQWHVVHQFH� ,QW� ������
���������

$URFD� 6��0ROQiU�%��:LQGLVFK� 3��*HUD� ,�� 6DOYL�
*(�� 1LNROLGDNLV� '�� 6FXOHDQ� $�� 7UHDWPHQW� RI�
PXOWLSOH�DGMDFHQW�0LOOHU�FODVV� ,�DQG�,,�JLQJLYDO�
UHFHVVLRQV�ZLWK�D�0RGLILHG�&RURQDOO\�$GYDQFHG�
7XQQHO��0&$7��WHFKQLTXH�DQG�D�FROODJHQ�PDWUL[�
RU�SDODWDO�FRQQHFWLYH�WLVVXH�JUDIW��D�UDQGRPL]HG��
FRQWUROOHG�FOLQLFDO�WULDO��-�&OLQ�3HULRGRQWRO�������
����������
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+RIPlQQHU�3��$OHVVDQGUL�5��/DXJLVFK�2��$URFD�
6��6DOYL�*(��6WDYURSRXORV�$��$URFD�6��6DOYL�*(��
6WDYURSRXORV� $�� 6FXOHDQ� $�� 3UHGLFWDELOLW\� RI�
VXUJLFDO�WHFKQLTXHV�XVHG�IRU�FRYHUDJH�RI�PXOWL-
SOH� DGMDFHQW�JLQJLYDO� UHFHVVLRQV²$�V\VWHPDWLF�
UHYLHZ��4XLQWHVVHQFH�,QW�����������������

0LOOHU�3'�-U��$�FODVVLILFDWLRQ�RIPDUJLQDO� WLVVXH�
UHFHVVLRQ��,QW�-�3HULRGRQWLFV�5HVWRU�'HQW�������
���±���

/RH�+���7KH�JLQJLYDO�LQGH[��WKH�SODTXH�LQGH[�DQG�
WKH�UHWHQWLRQ�LQGH[�V\VWHPV�-�3HULRGRQWRO��������
������±���

/RH�� +��� 	� 6LOQHVV�� -�� 3HULRGRQWDO� GLVHDVH� LQ�
SUHJQDQF\�� ,�� 3UHYDOHQFH� DQG� VHYHULW\�� $FWD�
2GRQWRO�6FDQG�������������±���

=XFFKHOOL�*��'H�6DQFWLV�0��7UHDWPHQW�RI�PXOWL-
SOH� UHFHVVLRQ�W\SH� GHIHFWV� LQ� SDWLHQWV� ZLWK�
HVWKHWLF� GHPDQGV�� -� 3HULRGRQWRO� ������
�����������

=XKU�2��)LFNO�6��:DFKWHO�+��%RO]�:��+�U]HOHU�
0%�� &RYHULQJ� RI� JLQJLYDO� UHFHVVLRQV� ZLWK� D�
PRGLILHG� PLFURVXUJLFDO� WXQQHO� WHFKQLTXH�� FDVH�
UHSRUW��,QW�-�3HULRGRQWLFV�5HVWRUDWLYH�'HQW�������
�����������

(UHQ� *�� $WLOOD� *�� 3ODWHOHW�ULFK� ILEULQ� LQ� WKH�
WUHDWPHQW� RI� ORFDOL]HG� JLQJLYDO� UHFHVVLRQV�� D�
VSOLW�PRXWK�UDQGRPL]HG�FOLQLFDO�WULDO��&OLQ�2UDO�
,QYHVWLJ�����������������

&XJLQL�0$��+DIIDMHH�$'��6PLWK�&��.HQW�5/��-U���
6RFUDQVN\� 66�� 7KH� HIIHFW� RI� VFDOLQJ� DQG� URRW�
SODQLQJ� RQ� WKH� FOLQLFDO� DQG� PLFURELRORJLFDO�
SDUDPHWHUV� RI� SHULRGRQWDO� GLVHDVHV�� ���PRQWK�
UHVXOWV��-�&OLQ�3HULRGRQWRO����������������

6DPHHUD�6��1DJDVUL�0��$UDYLQG�.XPDU�3��,QGHH-
YDU� 3��5DYLUDM�.��0XVDODLDK� 6��&RPSDULVRQ� RI�
WZR� VXUJLFDO� WHFKQLTXHV� LQ� WKH� WUHDWPHQW� RI�
PXOWLSOH�JLQJLYDO�UHFHVVLRQV�VDQGZLFKHG�ZLWK�D�
FRPELQDWLRQ�RI�$�35)�DQG�/�35)��6DXGL�'HQW�-�
���������������

5RFFX]]R�0��%XQLQR�0��1HHGOHPDQ�,��6DQ]�0��
3HULRGRQWDO� SODVWLF� VXUJHU\� IRU� WUHDWPHQW� RI�
ORFDOL]HG� JLQJLYDO� UHFHVVLRQV�� D� V\VWHPDWLF�
UHYLHZ��-�&OLQ�3HULRGRQWRO�����������������

6LOYD� 5&�� -RO\� -&�� GH� /LPD�$)�� 7DWDNLV� '1��
5RRW� FRYHUDJH� XVLQJ� WKH� FRURQDOO\� SRVLWLRQHG�
IODS�ZLWK�RU�ZLWKRXW� D� VXEHSLWKHOLDO� FRQQHFWLYH�
WLVVXH� JUDIW�� -RXUQDO� RI� SHULRGRQWRORJ\� ������
���������

-HSVHQ�.�� -HSVHQ�6��=XFFKHOOL�*�� 6WHIDQLQL�0��
6DQFWLV� 0�� %DOGLQL� 1�� *UHYHQ� %�� +HLQ]� %��
:HQQVWU|P� -�� &DVVHO� %��9LJQROHWWL� )�� 6DQ]�0��
7UHDWPHQW� RI� JLQJLYDO� UHFHVVLRQ� GHIHFWV�ZLWK� D�
FRURQDOO\�DGYDQFHG�IODS�DQG�D�[HQRJHQHLF�FROOD-
JHQ� PDWUL[�� D� PXOWLFHQWHU� UDQGRPL]HG� FOLQLFDO�
WULDO��-�&OLQ�3HULRGRQWRO���������������

=XFFKHOOL�*��0HOH�0��0D]]RWWL�&��0DU]DGRUL�0��
0RQWHEXJQROL� /�� 'H� 6DQFWLV� 0�� &RURQDOO\�
DGYDQFHG�IODS�ZLWK�DQG�ZLWKRXW�YHUWLFDO�UHOHDV-
LQJ�LQFLVLRQV�IRU�WKH�WUHDWPHQW�RI�PXOWLSOH�JLQJL-
YDO� UHFHVVLRQV�� D� FRPSDUDWLYH� FRQWUROOHG�
UDQGRPL]HG� FOLQLFDO� WULDO�� -� � 3HULRGRQWRO� ������
�����������

0|UPDQQ� :�� 0HLHU� &�� )LUHVWRQH�$�� *LQJLYDO�
EORRG�FLUFXODWLRQ�DIWHU�H[SHULPHQWDO�ZRXQGV� LQ�
PDQ��-�&OLQ�3HULRGRQWRO����������������

7KDOPDLU� 7�� )LFNO� 6��:DFKWHO� +�� &RYHUDJH� RI�
0XOWLSOH�0DQGLEXODU�*LQJLYDO�5HFHVVLRQV�8VLQJ�
7XQQHO�7HFKQLTXH�ZLWK�&RQQHFWLYH�7LVVXH�*UDIW��
$� 3URVSHFWLYH� &DVH� 6HULHV�� ,QW� -� 3HULRGRQWLFV�
5HVWRUDWLYH�'HQW������������������

6DQWDPDULD�03��1HYHV�)��6LOYHLUD�&$��0DWKLDV�
,)�� )HUQDQGHV�'LDV� 6%�� -DUGLQL� 0$1�� 7DWDNLV�
'1��&RQQHFWLYH�WLVVXH�JUDIW�DQG�WXQQHO�RU�WUDSH-
]RLGDO�IODS�IRU�WKH�WUHDWPHQW�RI�VLQJOH�PD[LOODU\�
JLQJLYDO�UHFHVVLRQV��D�UDQGRPL]HG�FOLQLFDO�WULDO��-�
&OLQ�3HULRGRQWRO����������������

$]DULSRXU�$��.LVVLQJHU�0��)DULQD�96��1RRUGHQ�
&-)9��*HUKROG�$\�$��:LOOHUVKDXVHQ�%��&RUWHOOL-
QL�3��5RRW�FRYHUDJH�ZLWK�FRQQHFWLYH�WLVVXH�JUDIW�
DVVRFLDWHG� ZLWK� FRURQDOO\� DGYDQFHG� IODS� RU�
WXQQHO� WHFKQLTXH�� D� UDQGRPL]HG�� GRXEOH�EOLQG��
PRQR�FHQWUH� FOLQLFDO� WULDO�� -� &OLQ� 3HULRGRQWRO�
������������������ �

7|]�P�7)��.HoHOL�+*��*�QF��*1��+DWLSR÷OX�+��
6HQJ�Q� '�� 7UHDWPHQW� RI� JLQJLYDO� UHFHVVLRQ��
FRPSDULVRQ� RI� WZR� WHFKQLTXHV� RI� VXEHSLWKHOLDO�
FRQQHFWLYH� WLVVXH� JUDIW�� -� � 3HULRGRQWRO� ������
����������

6DOKL� /�� /HFORX[� *�� 6HLGHO� /�� 5RPSHQ� (��
/DPEHUW�)��&RURQDOO\�DGYDQFHG�IODS�YHUVXV� WKH�
SRXFK� WHFKQLTXH� FRPELQHG� ZLWK� D� FRQQHFWLYH�
WLVVXH� JUDIW� WR� WUHDW� 0LOOHU
V� FODVV� ,� JLQJLYDO�
UHFHVVLRQ��D� UDQGRPL]HG�FRQWUROOHG� WULDO�� -�&OLQ�
3HULRGRQWRO������������������
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ABSTRACT
Objectives: 
7R�FRPSDUH�WKH�GURS�YROXPH��QXPEHU�RI�GURSV�SHU�PLOOLOLWHU��
QXPEHU�RI�GURSV�LQ�ERWWOH��ERWWOH�YROXPH�DQG�DQQXDO�FRVWV�RI�
WZR�PXOWL�GRVH�H\H�GURSV�FRQWDLQLQJ�ODWDQRSURVW�

Materials and Methods: 
;DODWDQ� DQG� /DWDSRO� H\H� GURSV� DYDLODEOH� LQ� 7XUNH\� ZHUH�
LQFOXGHG� LQ� WKLV� VWXG\�� 7KH� ILUVW� ��� GURSV� YROXPH� ZDV�
PHDVXUHG�ZLWK� D�PLFURSLSHWWH� DQG� WKH� DYHUDJH� RI� WKH� GURS�
YROXPH�ZDV�IRXQG��7KH�UHSHDWDELOLW\�FRHIILFLHQW�RI� WKH�ILUVW�
���GURSV�YROXPH�ZDV�FDOFXODWHG��1XPEHU�RI�GURSV�SHU�PLOOLOL-
WHU�� QXPEHU� RI� GURSV� LQ� ERWWOH� DQG� ERWWOH� YROXPH� ZHUH�
PHDVXUHG�LQ�D�JUDGXDWHG�F\OLQGHU�FDOLEUDWHG�LQ�LQFUHPHQWV�RI�
����PO��7KH�DQQXDO�FRVW�ZDV�FDOFXODWHG�EDVHG�RQ�WKH�QXPEHU�
RI�GURSV�LQ�WKH�ERWWOH�

Results:
7KH�GURS�YROXPH�ZDV��������O�DQG��������O�IRU�;DODWDQ�DQG�
/DWDSRO�� UHVSHFWLYHO\� �S �������� 7KH� ORZHVW�KLJKHVW� GURS�
YROXPH�DQG�UHSHDWDELOLW\�FRHIILFLHQW�IRU�;DODWDQ�ZHUH�������
�O� DQG� ������ �O�� UHVSHFWLYHO\�� ������ �O� DQG� ������ �O� IRU�
/DWDSRO��7KH�QXPEHU�RI�GURSV�SHU�PLOOLOLWHU�� WKH�QXPEHU�RI�
GURSV� LQ� WKH�ERWWOH� DQG� WKH�ERWWOH� YROXPH� IRU�;DODWDQ�ZHUH�
������GURSV�����GURSV�DQG������PO���DQG�������GURSV��������
GURSV�� DQG� ����� PO� IRU� /DWDSRO�� UHVSHFWLYHO\� �S �������
S ������DQG�S� �������UHVSHFWLYHO\���7KH�FRVW�SHU�GURS�DQG�
WKH� DQQXDO� FRVW� IRU� ;DODWDQ� ZHUH� ������� ₺� DQG� ������� ₺ 
UHVSHFWLYHO\���������DQG��������₺�IRU�/DWDSRO��S ������DQG�
S �������UHVSHFWLYHO\��

Conclusion:
7KH�QXPEHU�RI�GURSV�LQ�ERWWOH�DQG�ERWWOH�YROXPH�RI�;DODWDQ�LV�
VLJQLILFDQWO\� KLJKHU� WKDQ� /DWDSRO�� ZKLFK� FDXVHV� WKH� DQQXDO�
FRVW�RI�;DODWDQ�WR�EH�VLJQLILFDQWO\�ORZHU�

Key Words: 
'URS�YROXPH��'URS�QXPEHU��(\H�GURS��/DWDQRSURVW��&RVW

/ʈ:ʈ̪
7RSLNDO�SURVWDJODQGLQ� DQDORJODUÕ� DN|]�KXP|U�Q��YHDVNOHUDO�
\RO� �]HULQGHQ� GÕúD� DNÕPÕQÕ� DUWÕUDUDN� LQWUDRN�OHU� EDVÕQFÕ�
G�ú�U�U�� *�QO�N� WHN� GR]� X\JXODQDELOPHVL� YH� VLVWHPLN� \DQ�
HWNLVLQLQ�oRN�D]�ROPDVÕ�QHGHQL\OH�DoÕN�DoÕOÕ�JORNRP�YH�RN�OHU�
KLSHUWDQVL\RQ� WHGDYLVLQGH� DQD� VHoHQHNOHUGHQGLU� �������
/DWDQRSURVW�LoHUHQ�;DODWDQ���������3IL]HU��1HZ�<RUN��86$��
LON� SURVWDJODQGLQ� DQDOR÷X� RODUDN� ����¶GH� SDWHQW� DOGÕNWDQ�
VRQUD� J�Q�P�]H� NDGDU� oRN� VD\ÕGD� MHQHULN� LODo� NXOODQÕPD�
VXQXOPXúWXU�����
*ORNRP� KDVWDODUÕQÕQ� WHGDYL\H� X\XPXQXQ� ���¶LQ� DOWÕQGD�
ROGX÷X�� EXQD� QHGHQ� RODQ� HWPHQOHULQ� GH� LOHUL� \Dú�� PRWRU�
NRRUGLQDV\RQ� YH� EHFHUL� ]D\ÕIOÕ÷Õ�� URPDWRORMLN� KDVWDOÕN� YH�
J|UPH�D]OÕ÷Õ�ROGX÷X�ELOGLULOPLúWLU��������*ORNRP�KDVWDODUÕQÕQ�
ELU� GDPOD� GDPODWPD\D� oDOÕúÕUNHQ� ���� LOD� ���� � VD\ÕGD� ID]OD�
GDPOD�GDPODWWÕ÷Õ��KDVWDODUÕQ����¶QLQ�úLúHQLQ�HUNHQ�ELWPHVLQ-
GHQ�úLND\HW�HWWL÷L��KDVWDODUD�J|UH�HUNHQ�ELWPHVLQLQ�QHGHQLQLQ�
GDPOD� KDFPLQLQ� oRN� E�\�N� ROPDVÕ� YH� GDPODWPD� HVQDVÕQGD�

ELUGHQ� ID]OD�GDPODQÕQ� úLúHGHQ� oÕNPDVÕ� ROGX÷X� UDSRU� HGLOP-
LúWLU�������
%XJ�QH�NDGDU�\DSÕODQ�oDOÕúPDODUGD�ELU�J|]�GDPODVÕ�KDFPLQLQ�
������ �O� DUDVÕQGD� GH÷LúWL÷L�� J|]� \DúÕ� ILOPL� KDFPLQLQ� �� �O�
ROGX÷X�YH�RN�OHU�\�]H\LQ�GÕúD�WDúÕP�ROPDGDQ�HQ�ID]OD�����O�
VÕYÕ�NDSDVLWHVL�ROGX÷X�J|VWHULOPLúWLU��������
'DPOD� KDFPLQL� úLúHQLQ� oÕNÕú� oDSÕ�� LODo� VRO�V\RQXQXQ�
|]HOOLNOHUL� �\�]H\� JHULOLPL�� YLVNR]LWH�� NRKH]LWH�� GDQVLWH�� YE��
YH� GDPODWPD� DoÕVÕ� EHOLUOHPHNWHGLU� ��������� )DUNOÕ� J|]�
GDPODODUÕ�LoLQ�GDPOD�KDFPLQLQ�WHNUDUODQDELOLUOL÷L���������O�LOH�
���������O�DUDVÕQGD�GH÷LúPHNWHGLU�������3HN�oRN�IDNW|U�LODFÕQ�
RN�OHU� \�]H\GHQ� SHQHWUDV\RQXQX� HWNLOHU�� *|]� \DúÕ� KDFPL�
DQLGHQ�DUWWÕ÷ÕQGD�QD]RODNULPDO�VLVWHP�\ROX\OD�GUHQH�ROXU�YH�
LODo�GLO�H�ROXU��2N�OHU�\�]H\�GDKD�D]�V�UH�LODFD�PDUX]�NDOÕU�YH�
VRQXoWD�LODFÕQ�NRUQHD�YH�NRQMRQNWLYDGDQ�SHQHWUDV\RQX�D]DOÕU��
<LUPL��O�GDPOD�LOH�J|]�\DúÕ�ILOPLQGH�PDNVLPDO�LODo�NRQVDQW-
UDV\RQX� ROXúWXUXOGX÷X� GDPOD� KDFPLQLQ� DUWWÕUÕOPDVÕ\OD� LODo�
NRQVDQWUDV\RQXQXQ� DUWPD\DFD÷Õ�� ID]ODVÕQÕQ� LVUDI� ROGX÷X�
ELOGLULOPLúWLU���������
-HQHULN�LODo��RULMLQDO�LODoOD�D\QÕ�KDFLPGH�D\QÕ�PLNWDUGD�DNWLI�
PDGGH�LoHUGL÷LQGH�SUHNOLQLN�\D�GD�NOLQLN�oDOÕúPD�PHFEXUL\HWL�
ROPDGDQ�UXKVDW�DODELOPHNWHGLU��$QFDN�VRO�V\RQXQ�S+�GH÷HUL��
YLVNR]LWHVL��UHQJL��úLúH�PDWHU\DOL�YH�IL]LNVHO�|]HOOLNOHUL��HWNHQ�
PDGGH� GÕúÕQGDNL� LoHULNOHU�� GDPOD� KDFPL�� úLúHGHNL� WRSODP�
KDFPLQ�QH�RODFD÷Õ�YH�GDKD�SHN�oRN�GL÷HU�|]HOOLN�NHVLQ�NXUDO-
ODUD� ED÷ODQPDGÕ÷Õ� LoLQ� ILUPDGDQ� ILUPD\D� EX� |]HOOLNOHU�
GH÷LúPHNWH�� VRQXoWD� LVH� LODFÕQ� IDUPDNRNLQHWL÷L�� EL\R\DUDU-
ODQÕPÕ�YH�KDVWDQÕQ� LODFD�X\XPX� IDUNOÕOÕN�J|VWHUHELOPHNWHGLU�
����������
%X�oDOÕúPDGD�ODWDQRSURVW�LoHUHQ�oRNOX�GR]�J|]�GDPODODUÕQGDQ�
RULMLQDO�LODo�;DODWDQ�YH�MHQHULN�LODo�/DWDSRO¶XQ���������$EGL�
øEUDKLP��øVWDQEXO��7�UNL\H��GDPOD�KDFPL��PLOLOLWUHGHNL�GDPOD�
VD\ÕVÕ��úLúHGHNL�GDPOD�VD\ÕVÕ��úLúH�KDFPL�YH�\ÕOOÕN�PDOL\HWOHUL�
EDNÕPÕQGDQ�NDUúÕODúWÕUPDVÕ�DPDoODQPÕúWÕU�

GEREÇ ve YÖNTEM
dDOÕúPD�LQVDQ�\D�GD�KD\YDQ�|÷HVL�LoHUPHGL÷LQGHQ�HWLN�NXUXO�
RQD\Õ� JHUHNPHPHNWHGLU�� 7�UNL\H¶GH� HOGH� HGLOHELOLU� RODQ�
ODWDQRSURVW�HWNHQ�PDGGHVLQL�LoHUHQ���ILUPDQÕQ���J|]�GDPODVÕ�
oDOÕúPD\D�DOÕQGÕ��5HVLP�����

Resim 1.�ùLúH�GL]D\QODUÕQÕQ�GÕú�J|U�Q�P�

%XQODUGDQ�;DODWDQ� RULMLQDO� LODo�/DWDSRO� LVH� MHQHULN� LODo� LGL��
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Materials and Methods: 
;DODWDQ� DQG� /DWDSRO� H\H� GURSV� DYDLODEOH� LQ� 7XUNH\� ZHUH�
LQFOXGHG� LQ� WKLV� VWXG\�� 7KH� ILUVW� ��� GURSV� YROXPH� ZDV�
PHDVXUHG�ZLWK� D�PLFURSLSHWWH� DQG� WKH� DYHUDJH� RI� WKH� GURS�
YROXPH�ZDV�IRXQG��7KH�UHSHDWDELOLW\�FRHIILFLHQW�RI� WKH�ILUVW�
���GURSV�YROXPH�ZDV�FDOFXODWHG��1XPEHU�RI�GURSV�SHU�PLOOLOL-
WHU�� QXPEHU� RI� GURSV� LQ� ERWWOH� DQG� ERWWOH� YROXPH� ZHUH�
PHDVXUHG�LQ�D�JUDGXDWHG�F\OLQGHU�FDOLEUDWHG�LQ�LQFUHPHQWV�RI�
����PO��7KH�DQQXDO�FRVW�ZDV�FDOFXODWHG�EDVHG�RQ�WKH�QXPEHU�
RI�GURSV�LQ�WKH�ERWWOH�

Results:
7KH�GURS�YROXPH�ZDV��������O�DQG��������O�IRU�;DODWDQ�DQG�
/DWDSRO�� UHVSHFWLYHO\� �S �������� 7KH� ORZHVW�KLJKHVW� GURS�
YROXPH�DQG�UHSHDWDELOLW\�FRHIILFLHQW�IRU�;DODWDQ�ZHUH�������
�O� DQG� ������ �O�� UHVSHFWLYHO\�� ������ �O� DQG� ������ �O� IRU�
/DWDSRO��7KH�QXPEHU�RI�GURSV�SHU�PLOOLOLWHU�� WKH�QXPEHU�RI�
GURSV� LQ� WKH�ERWWOH� DQG� WKH�ERWWOH� YROXPH� IRU�;DODWDQ�ZHUH�
������GURSV�����GURSV�DQG������PO���DQG�������GURSV��������
GURSV�� DQG� ����� PO� IRU� /DWDSRO�� UHVSHFWLYHO\� �S �������
S ������DQG�S� �������UHVSHFWLYHO\���7KH�FRVW�SHU�GURS�DQG�
WKH� DQQXDO� FRVW� IRU� ;DODWDQ� ZHUH� ������� ₺� DQG� ������� ₺ 
UHVSHFWLYHO\���������DQG��������₺�IRU�/DWDSRO��S ������DQG�
S �������UHVSHFWLYHO\��

Conclusion:
7KH�QXPEHU�RI�GURSV�LQ�ERWWOH�DQG�ERWWOH�YROXPH�RI�;DODWDQ�LV�
VLJQLILFDQWO\� KLJKHU� WKDQ� /DWDSRO�� ZKLFK� FDXVHV� WKH� DQQXDO�
FRVW�RI�;DODWDQ�WR�EH�VLJQLILFDQWO\�ORZHU�
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/ʈ:ʈ̪
7RSLNDO�SURVWDJODQGLQ� DQDORJODUÕ� DN|]�KXP|U�Q��YHDVNOHUDO�
\RO� �]HULQGHQ� GÕúD� DNÕPÕQÕ� DUWÕUDUDN� LQWUDRN�OHU� EDVÕQFÕ�
G�ú�U�U�� *�QO�N� WHN� GR]� X\JXODQDELOPHVL� YH� VLVWHPLN� \DQ�
HWNLVLQLQ�oRN�D]�ROPDVÕ�QHGHQL\OH�DoÕN�DoÕOÕ�JORNRP�YH�RN�OHU�
KLSHUWDQVL\RQ� WHGDYLVLQGH� DQD� VHoHQHNOHUGHQGLU� �������
/DWDQRSURVW�LoHUHQ�;DODWDQ���������3IL]HU��1HZ�<RUN��86$��
LON� SURVWDJODQGLQ� DQDOR÷X� RODUDN� ����¶GH� SDWHQW� DOGÕNWDQ�
VRQUD� J�Q�P�]H� NDGDU� oRN� VD\ÕGD� MHQHULN� LODo� NXOODQÕPD�
VXQXOPXúWXU�����
*ORNRP� KDVWDODUÕQÕQ� WHGDYL\H� X\XPXQXQ� ���¶LQ� DOWÕQGD�
ROGX÷X�� EXQD� QHGHQ� RODQ� HWPHQOHULQ� GH� LOHUL� \Dú�� PRWRU�
NRRUGLQDV\RQ� YH� EHFHUL� ]D\ÕIOÕ÷Õ�� URPDWRORMLN� KDVWDOÕN� YH�
J|UPH�D]OÕ÷Õ�ROGX÷X�ELOGLULOPLúWLU��������*ORNRP�KDVWDODUÕQÕQ�
ELU� GDPOD� GDPODWPD\D� oDOÕúÕUNHQ� ���� LOD� ���� � VD\ÕGD� ID]OD�
GDPOD�GDPODWWÕ÷Õ��KDVWDODUÕQ����¶QLQ�úLúHQLQ�HUNHQ�ELWPHVLQ-
GHQ�úLND\HW�HWWL÷L��KDVWDODUD�J|UH�HUNHQ�ELWPHVLQLQ�QHGHQLQLQ�
GDPOD� KDFPLQLQ� oRN� E�\�N� ROPDVÕ� YH� GDPODWPD� HVQDVÕQGD�

ELUGHQ� ID]OD�GDPODQÕQ� úLúHGHQ� oÕNPDVÕ� ROGX÷X� UDSRU� HGLOP-
LúWLU�������
%XJ�QH�NDGDU�\DSÕODQ�oDOÕúPDODUGD�ELU�J|]�GDPODVÕ�KDFPLQLQ�
������ �O� DUDVÕQGD� GH÷LúWL÷L�� J|]� \DúÕ� ILOPL� KDFPLQLQ� �� �O�
ROGX÷X�YH�RN�OHU�\�]H\LQ�GÕúD�WDúÕP�ROPDGDQ�HQ�ID]OD�����O�
VÕYÕ�NDSDVLWHVL�ROGX÷X�J|VWHULOPLúWLU��������
'DPOD� KDFPLQL� úLúHQLQ� oÕNÕú� oDSÕ�� LODo� VRO�V\RQXQXQ�
|]HOOLNOHUL� �\�]H\� JHULOLPL�� YLVNR]LWH�� NRKH]LWH�� GDQVLWH�� YE��
YH� GDPODWPD� DoÕVÕ� EHOLUOHPHNWHGLU� ��������� )DUNOÕ� J|]�
GDPODODUÕ�LoLQ�GDPOD�KDFPLQLQ�WHNUDUODQDELOLUOL÷L���������O�LOH�
���������O�DUDVÕQGD�GH÷LúPHNWHGLU�������3HN�oRN�IDNW|U�LODFÕQ�
RN�OHU� \�]H\GHQ� SHQHWUDV\RQXQX� HWNLOHU�� *|]� \DúÕ� KDFPL�
DQLGHQ�DUWWÕ÷ÕQGD�QD]RODNULPDO�VLVWHP�\ROX\OD�GUHQH�ROXU�YH�
LODo�GLO�H�ROXU��2N�OHU�\�]H\�GDKD�D]�V�UH�LODFD�PDUX]�NDOÕU�YH�
VRQXoWD�LODFÕQ�NRUQHD�YH�NRQMRQNWLYDGDQ�SHQHWUDV\RQX�D]DOÕU��
<LUPL��O�GDPOD�LOH�J|]�\DúÕ�ILOPLQGH�PDNVLPDO�LODo�NRQVDQW-
UDV\RQX� ROXúWXUXOGX÷X� GDPOD� KDFPLQLQ� DUWWÕUÕOPDVÕ\OD� LODo�
NRQVDQWUDV\RQXQXQ� DUWPD\DFD÷Õ�� ID]ODVÕQÕQ� LVUDI� ROGX÷X�
ELOGLULOPLúWLU���������
-HQHULN�LODo��RULMLQDO�LODoOD�D\QÕ�KDFLPGH�D\QÕ�PLNWDUGD�DNWLI�
PDGGH�LoHUGL÷LQGH�SUHNOLQLN�\D�GD�NOLQLN�oDOÕúPD�PHFEXUL\HWL�
ROPDGDQ�UXKVDW�DODELOPHNWHGLU��$QFDN�VRO�V\RQXQ�S+�GH÷HUL��
YLVNR]LWHVL��UHQJL��úLúH�PDWHU\DOL�YH�IL]LNVHO�|]HOOLNOHUL��HWNHQ�
PDGGH� GÕúÕQGDNL� LoHULNOHU�� GDPOD� KDFPL�� úLúHGHNL� WRSODP�
KDFPLQ�QH�RODFD÷Õ�YH�GDKD�SHN�oRN�GL÷HU�|]HOOLN�NHVLQ�NXUDO-
ODUD� ED÷ODQPDGÕ÷Õ� LoLQ� ILUPDGDQ� ILUPD\D� EX� |]HOOLNOHU�
GH÷LúPHNWH�� VRQXoWD� LVH� LODFÕQ� IDUPDNRNLQHWL÷L�� EL\R\DUDU-
ODQÕPÕ�YH�KDVWDQÕQ� LODFD�X\XPX� IDUNOÕOÕN�J|VWHUHELOPHNWHGLU�
����������
%X�oDOÕúPDGD�ODWDQRSURVW�LoHUHQ�oRNOX�GR]�J|]�GDPODODUÕQGDQ�
RULMLQDO�LODo�;DODWDQ�YH�MHQHULN�LODo�/DWDSRO¶XQ���������$EGL�
øEUDKLP��øVWDQEXO��7�UNL\H��GDPOD�KDFPL��PLOLOLWUHGHNL�GDPOD�
VD\ÕVÕ��úLúHGHNL�GDPOD�VD\ÕVÕ��úLúH�KDFPL�YH�\ÕOOÕN�PDOL\HWOHUL�
EDNÕPÕQGDQ�NDUúÕODúWÕUPDVÕ�DPDoODQPÕúWÕU�

GEREÇ ve YÖNTEM
dDOÕúPD�LQVDQ�\D�GD�KD\YDQ�|÷HVL�LoHUPHGL÷LQGHQ�HWLN�NXUXO�
RQD\Õ� JHUHNPHPHNWHGLU�� 7�UNL\H¶GH� HOGH� HGLOHELOLU� RODQ�
ODWDQRSURVW�HWNHQ�PDGGHVLQL�LoHUHQ���ILUPDQÕQ���J|]�GDPODVÕ�
oDOÕúPD\D�DOÕQGÕ��5HVLP�����

Resim 1.�ùLúH�GL]D\QODUÕQÕQ�GÕú�J|U�Q�P�

%XQODUGDQ�;DODWDQ� RULMLQDO� LODo�/DWDSRO� LVH� MHQHULN� LODo� LGL��
'DPODODUÕQ�WLFDUL�LVLP���UHWLFL��IL\DW�YH�úLúH�KDFLP�|]HOOLNOHUL�
7DEOR�,¶GH�J|VWHULOGL��3DUWL�QXPDUDVÕ�D\QÕ�RODFDN�úHNLOGH�KHU�
GDPODGDQ���NXWX�VDWÕQ�DOÕQGÕ��'DPODODU�GLUHNW��UHWLFLGHQ�GH÷LO�
HF]DQHGHQ� WHPLQ� HGLOGL��0DOL\HW� KHVDEÕQGD� VRV\DO� J�YHQOLN�
NXUXPXQXQ� J�QFHO� JHUL� |GHPH� OLVWH� IL\DWODUÕ� HVDV� DOÕQGÕ�
�7DEOR�,���

Tablo I.�'DPODODUÕQ�WLFDUL�LVLPOHUL���UHWLFLOHUL��IL\DWODUÕ�YH�
���������������|QJ|U�OHQ�úLúH�KDFLPOHUL

dDOÕúPD�|QFHVL�GDPODODU����&�¶GH���VDDW�EHNOHWLOGL��'DPODW-
PD�LúOHPL�GDPOD�úLúHVL�WDP�YHUWLNDO�SR]LV\RQGD�]HPLQOH�����
DoÕ� ROXúWXUDFDN� úHNLOGH� \DSÕOGÕ�� +HU� ELU� GDPODWPD� LúOHPL�
VRQUDVÕ�úLúH������oHYULOLS�D÷]Õ�NDSDWÕOÕS����VDQL\H�EHNOHQHUHN�
KDVWDODUÕQ�GDPODWPD�PRGHOL�WDNOLW�HGLOGL��%HNOHPH�HVQDVÕQGD�
HYDSRUL]DV\RQX� |QOHPHN� LoLQ� HQVWU�PDQODUÕQ� DoÕN� NÕVÕPODUÕ�
GDLPD�NDSDOÕ�WXWXOGX��ùLúHGHQ�oÕNDQ�LON����GDPOD�����PO¶OLN�
(SSHQGRUI� W�S�QH� GDPODWÕODUDN�� VRQUDVÕQGD� ����� �O¶OLN�
PLNURSLSHWOH� �=KHMLDQJ� +XDZHL� 6FLHQWLILF� ,QVWUXPHQW� &R���
=KH�-LDQJ��&KLQD��|Oo�O�S�RUWDODPDVÕ�DOÕQDUDN�GDPOD�KDFPL�
EXOXQGX�� øON����GDPODQÕQ� WHNUDUODQDELOLUOLN�NDWVD\ÕVÕ�KHVDS-
ODQGÕ� �7HNUDUODQDELOLUOLN� NDWVD\ÕVÕ� D\QÕ� ODERUDWXDUGD�� D\QÕ�
PHWRGOD�� D\QÕ� FLKD]OD�� D\QÕ� QXPXQH� �]HULQGH� YH� D\QÕ� NLúL�
WDUDIÕQGDQ�\DSÕODQ�DQDOL]�VRQXoODUÕQÕQ�KHUKDQJL�LNLVL�DUDVÕQGD��
���� LKWLPDOOH� HQ� D]� YH\D� HQ� oRN� QH� NDGDU� IDUN� ROGX÷XQX�
J|VWHULU���0LOLOLWUHGHNL�GDPOD�VD\ÕVÕ��úLúHGHNL�GDPOD�VD\ÕVÕ�YH�
úLúH� KDFPL� KHVDSODQÕUNHQ� ���� PO¶OLN� DUWÕúODUÕ� RODQ� GHUHFHOL�
VLOLQGLU� NXOODQÕOGÕ��gOo�POHU� �� NH]� WHNUDUODQDUDN� DQDOL]� LoLQ�
RUWDODPDVÕ� NXOODQÕOGÕ�� <ÕOOÕN� PDOL\HW� KHVDEÕQGD� NXWX� ED]OÕ�
PDOL\HW�\HULQH�GDPOD� VD\ÕVÕ� ED]OÕ�PDOL\HW�KHVDEÕ�NXOODQÕOGÕ��
.XWX�IL\DWÕ�úLúHGHNL�RUWDODPD�GDPOD�VD\ÕVÕQD�E|O�QHUHN�GDPOD�
EDúÕQD�PDOL\HW�KHVDSODQGÕ��%LU�\ÕO�����J�Q��J�QO�N�GR]��[��
�ELODWHUDO�� YH� WRSODP� \ÕOOÕN� GR]� ���� GDPOD� RODFDN� úHNLOGH�
KHVDSODPD�\DSÕOGÕ�
9HULOHULQ� LVWDWLVWLNVHO� DQDOL]L� LoLQ� 6LJPD6WDW� ���� �6\VWDW�
6RIWZDUH� &R��� &$�� 86$�� YH� 0LQLWDE� ����� �//&� &R��� 3$��
86$��SDNHW�SURJUDPODUÕQGD�6WXGHQW¶V�W�YH� WHNUDUODQDELOLUOLN�
WHVWOHUL�NXOODQÕOGÕ��3�GH÷HULQLQ�����¶WHQ�N�o�N�ROPDVÕ�LVWDWLV-
WLNVHO�RODUDN�DQODPOÕ�NDEXO�HGLOGL��

BULGULAR
'DPOD�KDFPL�;DODWDQ�YH�/DWDSRO� LoLQ� VÕUDVÕ\OD��������O�YH�
������ �O� LGL� �S �������� ;DODWDQ� LoLQ� HQ� G�ú�N�HQ� \�NVHN�
GDPOD�KDFPL�YH�WHNUDUODQDELOLUOLN�NDWVD\ÕVÕ�VÕUDVÕ\OD��������O�
YH��������O��/DWDSRO�LoLQ�LVH��������O�YH��������O�EXOXQGX��
;DODWDQ�LoLQ�PLOLOLWUHGHNL�GDPOD�VD\ÕVÕ��úLúHGHNL�GDPOD�VD\ÕVÕ�
YH� úLúH� KDFPL� VÕUDVÕ\OD� ������GDPOD�� ��� GDPOD� YH� �����PO��
/DWDSRO� LoLQ� LVH� ������ GDPOD�� ������ GDPOD� YH� ����� PO� LGL�
�VÕUDVÕ\OD�S �������S ������YH�S ��������;DODWDQ�LoLQ�GDPOD�
EDúÕQD�PDOL\HW�YH�\ÕOOÕN�GDPOD�PDOL\HWL�VÕUDVÕ\OD��������₺�YH�
�������₺��/DWDSRO�LoLQ�LVH��������₺�YH��������₺�LGL��VÕUDVÕ\OD�
S ������YH�S ��������<ÕOOÕN�NXWX�NXOODQÕPÕ�;DODWDQ�LoLQ������

NXWX�� /DWDSRO� LoLQ� ����� NXWX� RODUDN� KHVDSODQGÕ� �S ��������
%XOJXODU�7DEOR�,,��ùHNLO���YH��¶GH�J|VWHULOGL�

Tablo II. 'DPODODUÕQ�IL]LNVHO�|]HOOLNOHULQLQ�YH�PDOL\HWOHULQLQ�
����������������NDUúÕODúWÕUÕOPDVÕ�

ùHNLO����D� 'DPOD�KDFLPOHULQLQ�NDUúÕODúWÕUÕOPDVÕ��

��������������E��0LOLOLWUHGHNL�GDPOD�VD\ÕODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕ��

��������������F��ùLúHGHNL�GDPOD�VD\ÕODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕ

ùHNLO���D��ùLúH�KDFLPOHULQLQ�NDUúÕODúWÕUÕOPDVÕ��

������������E��'DPOD�EDúÕQD��PDOL\HWOHULQ�NDUúÕODúWÕUÕOPDVÕ��

������������F��<ÕOOÕN�PDOL\HWOHULQ�NDUúÕODúWÕUÕOPDVÕ

<):<1̪5)
%LU�GDPODGD�EXOXQDQ� LODFÕQ����¶QXQGDQ�GDKD�D]Õ�ED]HQ�GH�
��¶GHQ�D]Õ�|Q�NDPDUD\D�JHoPHNWHGLU��'DPODWPD�VRQUDVÕ�J|]�
\DúÕ�KDFPLQLQ�QRUPDO�VHYL\HVLQH�G|QPHVL�LON�������VDQL\HGH�
GDKD� oRN� ROPDNOD� ELUOLNWH� ���� GDNLND� NDGDU� V�UPHNWHGLU��
'DPODQÕQ����¶GHQ�ID]ODVÕ�QD]RODNULPDO�VLVWHP�\ROX\OD�GUHQH�
RODUDN� QD]RIDUHQJHDO� PXNR]DGDQ� DEVRUEH� ROXS� VLVWHPLN�
GRODúÕPD� NDWÕOÕU� YH� EX� QHGHQOH� VLVWHPLN� \DQ� HWNLOHU� J|U�O�U�
�������
%LU�oDOÕúPDGD�����O�YH�����O�GDPOD�KDFPLQGHNL�NORQLGLQLQ�
LQWUDRN�OHU�EDVÕQo��]HULQGH�HWNLVLQLQ�D\QÕ�ROGX÷X�DQFDN�����O�
GDPOD� KDFPL� JUXEXQGD� VLVWHPLN� NDQ� EDVÕQFÕQGD� DQODPOÕ�
G�ú�úH�\RO�DoWÕ÷Õ�J|VWHULOPLúWLU�������%LU�EDúND�oDOÕúPDGD�LVH�
IHQLOHIULQ� GDPOD� KDFPL� ��� �O¶GHQ� �� �O¶\H� G�ú�U�OG�÷�QGH�
SXSLOOHU�GLODWDV\RQ�HWNLVL�GH÷LúPHPLúWLU�������'DPOD�KDFPL-
QLQ� ����� �O� DUDOÕ÷ÕQD� G�ú�U�OHELOHFH÷L� |QHULOPHNWHGLU�� %X�
úHNLOGH� GDPODQÕQ� GÕúD� WDúÕPÕQÕQ�� GUHQDMÕQÕQ�� VLVWHPLN� \DQ�
HWNLOHULQLQ�YH�PDOL\HWLQLQ�D]DODFD÷Õ��EXQD�NDUúÕQ�LODFÕQ�RN�OHU�
EL\R\DUDUODQÕPÕQÕQ� YH� WHUDS|WLN� \DQÕWÕQÕQ� GH÷LúPH\HFH÷L�
ELOGLULOPLúWLU���������
.RONR�YH�-HQVHQ������'DQLPDUND¶GD�;DODWDQ�YH���MHQHULN�LODFÕ�
NDSVD\DQ� oDOÕúPDVÕQGD� GDPOD� KDFPLQL� ������ �O� DUDOÕ÷ÕQGD�
EXOPXúWXU�� 0RRUH� YH� DUN�¶QÕQ� ����� $PHULND� %LUOHúLN�
'HYOHWOHUL¶QGH� ;DODWDQ� YH� �� MHQHULN� LODFÕ� NDSVD\DQ�
oDOÕúPDVÕQGD���LODo�LoLQ�GH�GDPOD�KDFPLQL�YHUWLNDO�SR]LV\RQ-
GD�����O�����¶OLN�DoÕGD� LVH�����O�EXOPXúWXU��$QJPR�YH�DUN��
����� LVH� +LQGLVWDQ¶GD� ;DODWDQ� YH� �� MHQHULN� LODFÕ� NDSVD\DQ�
oDOÕúPDVÕQGD�GDPOD�KDFPLQL�;DODWDQ�LoLQ��������O��GL÷HUOHUL�
LoLQ� ������������ �O� DUDOÕ÷ÕQGD� EXOPXúWXU�� 'DQLPDUND¶GD�
;DODWDQ� LoLQ� ROGXNoD� IDUNOÕ� GDPOD� KDFPLQH� QHGHQ� RODQ�
GXUXPXQ� �UHWLFL� ILUPDQÕQ� IDUNOÕ� �ONHOHUGH� IDUNOÕ� �UHWLP�
WHVLVOHULQGH� YH� IDUNOÕ� VWDQGDUWODUGD� �UHWLP� \DSÕ\RU� ROPDVÕ�
RODELOLU�� %X� oDOÕúPDGD� 0RRUH� YH� DUN�� ����� LOH�$QJPR� YH�
DUN�¶QÕQ������VRQXoODUÕQD�\DNÕQ�RODUDN�GDPOD�KDFPL�;DODWDQ�
LoLQ��������O��/DWDSRO�LoLQ��������O�EXOXQGX��
%XJ�QH�NDGDU�\DSÕODQ�oDOÕúPDODUGD�;DODWDQ�LoLQ�PLOLOLWUHGHNL�
GDPOD� VD\ÕVÕ� ���������� úLúHGHNL� GDPOD� VD\ÕVÕ� �����������YH�
úLúH�KDFPL����������PO�DUDOÕ÷ÕQGD��MHQHULN�ODWDQRSURVWODU�LoLQ�
LVH�PLOLOLWUHGHNL�GDPOD�VD\ÕVÕ�����������úLúHGHNL�GDPOD�VD\ÕVÕ�
���������YH�úLúH�KDFPL�����������PO�DUDOÕ÷ÕQGD�UDSRU�HGLOP-
LúWLU� �������������� %X� oDOÕúPDGD� OLWHUDW�UOH� NÕ\DVODQDELOLU�
RODUDN�;DODWDQ�YH�/DWDSRO� LoLQ� VÕUDVÕ\OD�PLOLOLWUHGHNL�GDPOD�
VD\ÕVÕ�������YH��������úLúHGHNL�GDPOD�VD\ÕVÕ����YH��������úLúH�

KDFPL������YH������PO�EXOXQGX�
4XHHQ�YH�DUN�������$PHULND�%LUOHúLN�'HYOHWOHUL¶QGH�����¶WH�
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ABSTRACT
Objectives: 
7R�FRPSDUH�WKH�GURS�YROXPH��QXPEHU�RI�GURSV�SHU�PLOOLOLWHU��
QXPEHU�RI�GURSV�LQ�ERWWOH��ERWWOH�YROXPH�DQG�DQQXDO�FRVWV�RI�
WZR�PXOWL�GRVH�H\H�GURSV�FRQWDLQLQJ�ODWDQRSURVW�

Materials and Methods: 
;DODWDQ� DQG� /DWDSRO� H\H� GURSV� DYDLODEOH� LQ� 7XUNH\� ZHUH�
LQFOXGHG� LQ� WKLV� VWXG\�� 7KH� ILUVW� ��� GURSV� YROXPH� ZDV�
PHDVXUHG�ZLWK� D�PLFURSLSHWWH� DQG� WKH� DYHUDJH� RI� WKH� GURS�
YROXPH�ZDV�IRXQG��7KH�UHSHDWDELOLW\�FRHIILFLHQW�RI� WKH�ILUVW�
���GURSV�YROXPH�ZDV�FDOFXODWHG��1XPEHU�RI�GURSV�SHU�PLOOLOL-
WHU�� QXPEHU� RI� GURSV� LQ� ERWWOH� DQG� ERWWOH� YROXPH� ZHUH�
PHDVXUHG�LQ�D�JUDGXDWHG�F\OLQGHU�FDOLEUDWHG�LQ�LQFUHPHQWV�RI�
����PO��7KH�DQQXDO�FRVW�ZDV�FDOFXODWHG�EDVHG�RQ�WKH�QXPEHU�
RI�GURSV�LQ�WKH�ERWWOH�

Results:
7KH�GURS�YROXPH�ZDV��������O�DQG��������O�IRU�;DODWDQ�DQG�
/DWDSRO�� UHVSHFWLYHO\� �S �������� 7KH� ORZHVW�KLJKHVW� GURS�
YROXPH�DQG�UHSHDWDELOLW\�FRHIILFLHQW�IRU�;DODWDQ�ZHUH�������
�O� DQG� ������ �O�� UHVSHFWLYHO\�� ������ �O� DQG� ������ �O� IRU�
/DWDSRO��7KH�QXPEHU�RI�GURSV�SHU�PLOOLOLWHU�� WKH�QXPEHU�RI�
GURSV� LQ� WKH�ERWWOH� DQG� WKH�ERWWOH� YROXPH� IRU�;DODWDQ�ZHUH�
������GURSV�����GURSV�DQG������PO���DQG�������GURSV��������
GURSV�� DQG� ����� PO� IRU� /DWDSRO�� UHVSHFWLYHO\� �S �������
S ������DQG�S� �������UHVSHFWLYHO\���7KH�FRVW�SHU�GURS�DQG�
WKH� DQQXDO� FRVW� IRU� ;DODWDQ� ZHUH� ������� ₺� DQG� ������� ₺ 
UHVSHFWLYHO\���������DQG��������₺�IRU�/DWDSRO��S ������DQG�
S �������UHVSHFWLYHO\��

Conclusion:
7KH�QXPEHU�RI�GURSV�LQ�ERWWOH�DQG�ERWWOH�YROXPH�RI�;DODWDQ�LV�
VLJQLILFDQWO\� KLJKHU� WKDQ� /DWDSRO�� ZKLFK� FDXVHV� WKH� DQQXDO�
FRVW�RI�;DODWDQ�WR�EH�VLJQLILFDQWO\�ORZHU�
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HYDSRUL]DV\RQX� |QOHPHN� LoLQ� HQVWU�PDQODUÕQ� DoÕN� NÕVÕPODUÕ�
GDLPD�NDSDOÕ�WXWXOGX��ùLúHGHQ�oÕNDQ�LON����GDPOD�����PO¶OLN�
(SSHQGRUI� W�S�QH� GDPODWÕODUDN�� VRQUDVÕQGD� ����� �O¶OLN�
PLNURSLSHWOH� �=KHMLDQJ� +XDZHL� 6FLHQWLILF� ,QVWUXPHQW� &R���
=KH�-LDQJ��&KLQD��|Oo�O�S�RUWDODPDVÕ�DOÕQDUDN�GDPOD�KDFPL�
EXOXQGX�� øON����GDPODQÕQ� WHNUDUODQDELOLUOLN�NDWVD\ÕVÕ�KHVDS-
ODQGÕ� �7HNUDUODQDELOLUOLN� NDWVD\ÕVÕ� D\QÕ� ODERUDWXDUGD�� D\QÕ�
PHWRGOD�� D\QÕ� FLKD]OD�� D\QÕ� QXPXQH� �]HULQGH� YH� D\QÕ� NLúL�
WDUDIÕQGDQ�\DSÕODQ�DQDOL]�VRQXoODUÕQÕQ�KHUKDQJL�LNLVL�DUDVÕQGD��
���� LKWLPDOOH� HQ� D]� YH\D� HQ� oRN� QH� NDGDU� IDUN� ROGX÷XQX�
J|VWHULU���0LOLOLWUHGHNL�GDPOD�VD\ÕVÕ��úLúHGHNL�GDPOD�VD\ÕVÕ�YH�
úLúH� KDFPL� KHVDSODQÕUNHQ� ���� PO¶OLN� DUWÕúODUÕ� RODQ� GHUHFHOL�
VLOLQGLU� NXOODQÕOGÕ��gOo�POHU� �� NH]� WHNUDUODQDUDN� DQDOL]� LoLQ�
RUWDODPDVÕ� NXOODQÕOGÕ�� <ÕOOÕN� PDOL\HW� KHVDEÕQGD� NXWX� ED]OÕ�
PDOL\HW�\HULQH�GDPOD� VD\ÕVÕ� ED]OÕ�PDOL\HW�KHVDEÕ�NXOODQÕOGÕ��
.XWX�IL\DWÕ�úLúHGHNL�RUWDODPD�GDPOD�VD\ÕVÕQD�E|O�QHUHN�GDPOD�
EDúÕQD�PDOL\HW�KHVDSODQGÕ��%LU�\ÕO�����J�Q��J�QO�N�GR]��[��
�ELODWHUDO�� YH� WRSODP� \ÕOOÕN� GR]� ���� GDPOD� RODFDN� úHNLOGH�
KHVDSODPD�\DSÕOGÕ�
9HULOHULQ� LVWDWLVWLNVHO� DQDOL]L� LoLQ� 6LJPD6WDW� ���� �6\VWDW�
6RIWZDUH� &R��� &$�� 86$�� YH� 0LQLWDE� ����� �//&� &R��� 3$��
86$��SDNHW�SURJUDPODUÕQGD�6WXGHQW¶V�W�YH� WHNUDUODQDELOLUOLN�
WHVWOHUL�NXOODQÕOGÕ��3�GH÷HULQLQ�����¶WHQ�N�o�N�ROPDVÕ�LVWDWLV-
WLNVHO�RODUDN�DQODPOÕ�NDEXO�HGLOGL��

BULGULAR
'DPOD�KDFPL�;DODWDQ�YH�/DWDSRO� LoLQ� VÕUDVÕ\OD��������O�YH�
������ �O� LGL� �S �������� ;DODWDQ� LoLQ� HQ� G�ú�N�HQ� \�NVHN�
GDPOD�KDFPL�YH�WHNUDUODQDELOLUOLN�NDWVD\ÕVÕ�VÕUDVÕ\OD��������O�
YH��������O��/DWDSRO�LoLQ�LVH��������O�YH��������O�EXOXQGX��
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%LU�GDPODGD�EXOXQDQ� LODFÕQ����¶QXQGDQ�GDKD�D]Õ�ED]HQ�GH�
��¶GHQ�D]Õ�|Q�NDPDUD\D�JHoPHNWHGLU��'DPODWPD�VRQUDVÕ�J|]�
\DúÕ�KDFPLQLQ�QRUPDO�VHYL\HVLQH�G|QPHVL�LON�������VDQL\HGH�
GDKD� oRN� ROPDNOD� ELUOLNWH� ���� GDNLND� NDGDU� V�UPHNWHGLU��
'DPODQÕQ����¶GHQ�ID]ODVÕ�QD]RODNULPDO�VLVWHP�\ROX\OD�GUHQH�
RODUDN� QD]RIDUHQJHDO� PXNR]DGDQ� DEVRUEH� ROXS� VLVWHPLN�
GRODúÕPD� NDWÕOÕU� YH� EX� QHGHQOH� VLVWHPLN� \DQ� HWNLOHU� J|U�O�U�
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%LU�oDOÕúPDGD�����O�YH�����O�GDPOD�KDFPLQGHNL�NORQLGLQLQ�
LQWUDRN�OHU�EDVÕQo��]HULQGH�HWNLVLQLQ�D\QÕ�ROGX÷X�DQFDN�����O�
GDPOD� KDFPL� JUXEXQGD� VLVWHPLN� NDQ� EDVÕQFÕQGD� DQODPOÕ�
G�ú�úH�\RO�DoWÕ÷Õ�J|VWHULOPLúWLU�������%LU�EDúND�oDOÕúPDGD�LVH�
IHQLOHIULQ� GDPOD� KDFPL� ��� �O¶GHQ� �� �O¶\H� G�ú�U�OG�÷�QGH�
SXSLOOHU�GLODWDV\RQ�HWNLVL�GH÷LúPHPLúWLU�������'DPOD�KDFPL-
QLQ� ����� �O� DUDOÕ÷ÕQD� G�ú�U�OHELOHFH÷L� |QHULOPHNWHGLU�� %X�
úHNLOGH� GDPODQÕQ� GÕúD� WDúÕPÕQÕQ�� GUHQDMÕQÕQ�� VLVWHPLN� \DQ�
HWNLOHULQLQ�YH�PDOL\HWLQLQ�D]DODFD÷Õ��EXQD�NDUúÕQ�LODFÕQ�RN�OHU�
EL\R\DUDUODQÕPÕQÕQ� YH� WHUDS|WLN� \DQÕWÕQÕQ� GH÷LúPH\HFH÷L�
ELOGLULOPLúWLU���������
.RONR�YH�-HQVHQ������'DQLPDUND¶GD�;DODWDQ�YH���MHQHULN�LODFÕ�
NDSVD\DQ� oDOÕúPDVÕQGD� GDPOD� KDFPLQL� ������ �O� DUDOÕ÷ÕQGD�
EXOPXúWXU�� 0RRUH� YH� DUN�¶QÕQ� ����� $PHULND� %LUOHúLN�
'HYOHWOHUL¶QGH� ;DODWDQ� YH� �� MHQHULN� LODFÕ� NDSVD\DQ�
oDOÕúPDVÕQGD���LODo�LoLQ�GH�GDPOD�KDFPLQL�YHUWLNDO�SR]LV\RQ-
GD�����O�����¶OLN�DoÕGD� LVH�����O�EXOPXúWXU��$QJPR�YH�DUN��
����� LVH� +LQGLVWDQ¶GD� ;DODWDQ� YH� �� MHQHULN� LODFÕ� NDSVD\DQ�
oDOÕúPDVÕQGD�GDPOD�KDFPLQL�;DODWDQ�LoLQ��������O��GL÷HUOHUL�
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LoLQ��������O��/DWDSRO�LoLQ��������O�EXOXQGX��
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úLúH�KDFPL����������PO�DUDOÕ÷ÕQGD��MHQHULN�ODWDQRSURVWODU�LoLQ�
LVH�PLOLOLWUHGHNL�GDPOD�VD\ÕVÕ�����������úLúHGHNL�GDPOD�VD\ÕVÕ�
���������YH�úLúH�KDFPL�����������PO�DUDOÕ÷ÕQGD�UDSRU�HGLOP-
LúWLU� �������������� %X� oDOÕúPDGD� OLWHUDW�UOH� NÕ\DVODQDELOLU�
RODUDN�;DODWDQ�YH�/DWDSRO� LoLQ� VÕUDVÕ\OD�PLOLOLWUHGHNL�GDPOD�
VD\ÕVÕ�������YH��������úLúHGHNL�GDPOD�VD\ÕVÕ����YH��������úLúH�

KDFPL������YH������PO�EXOXQGX�
4XHHQ�YH�DUN�������$PHULND�%LUOHúLN�'HYOHWOHUL¶QGH�����¶WH�
\DSWÕNODUÕ� oDOÕúPDGD� �� IDUNOÕ� ODWDQRSURVW� IRUP�ODV\RQX� LoLQ�
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IRUP�ODV\RQXQGD� RULMLQDO� LODFÕQ� �a���� 'DQLPDUND� .URQX��
MHQHULNOHUGHQ� \DNODúÕN� ��� NDW� GDKD� SDKDOÕ� ROGX÷XQX�
ELOGLUPLúWLU�� 'DKD� |QFHNL� oDOÕúPDODUÕQ� DNVLQH� EX� oDOÕúPDGD�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�RODUDN�/DWDSRO¶XQ�\ÕOOÕN�PDOL\HWL�
;DODWDQ¶GDQ������₺� ID]OD� EXOXQVD� GD� EX� IDUN� JHUoHN�\DúDP�
NRúXOODUÕQGD� HNRQRPLN� RODUDN� KDVWDODUÕQ� WHUFLKOHULQL�
GH÷LúWLUPHNWHQ� X]DN� JLEL� J|U�QPHNWHGLU��%X� VRQXo� úDúÕUWÕFÕ�
RODUDN�MHQHULN�LODoODUOD�GDKD�XFX]�WHGDYL�PDOL\HWLQLQ�RODFD÷Õ�
EHNOHQWLVLQH� D\NÕUÕ� ROPDNOD� ELUOLNWH� oDOÕúPDGD� VDGHFH� ELU�
MHQHULN� LODo� EXOXQGX÷XQGDQ� JHQHOOHQHPH]�� <XUWGÕúÕQGDQ�
IDUNOÕ� RODUDN� �ONHPL]GHNL� LODo� IL\DWODUÕ� VRV\DO� J�YHQOLN�
NXUXPXQFD� EHOLUOHQPHNWH� ROXS� RULMLQDO� YH� MHQHULN� LODo� LoLQ�
NXWX�ED]ÕQGD�D\QÕGÕU��7DEOR�,��
iITÜ̫UIVÜV�SÜ[Ü\TÜTÜSTIZÜ
gUQHNOHP�VD\ÕVÕQÕQ�D]�ROPDVÕ��GDPOD�KDFPLQLQ�GDQVLWRPHWULN�
\|QWHPOH�KHVDSODQPDPDVÕ�YH��GDPODWPD�DoÕVÕQÕQ�SDUDPHWUHO-
HUH� HWNLVLQLQ� GH÷HUOHQGLULOPHPHVL� oDOÕúPDPÕQ� NÕVÕWOD\ÕFÕ�
XQVXUODUÕQGDQGÕU�
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ABSTRACT
Objectives: 
7R�FRPSDUH�WKH�GURS�YROXPH��QXPEHU�RI�GURSV�SHU�PLOOLOLWHU��
QXPEHU�RI�GURSV�LQ�ERWWOH��ERWWOH�YROXPH�DQG�DQQXDO�FRVWV�RI�
WZR�PXOWL�GRVH�H\H�GURSV�FRQWDLQLQJ�ODWDQRSURVW�

Materials and Methods: 
;DODWDQ� DQG� /DWDSRO� H\H� GURSV� DYDLODEOH� LQ� 7XUNH\� ZHUH�
LQFOXGHG� LQ� WKLV� VWXG\�� 7KH� ILUVW� ��� GURSV� YROXPH� ZDV�
PHDVXUHG�ZLWK� D�PLFURSLSHWWH� DQG� WKH� DYHUDJH� RI� WKH� GURS�
YROXPH�ZDV�IRXQG��7KH�UHSHDWDELOLW\�FRHIILFLHQW�RI� WKH�ILUVW�
���GURSV�YROXPH�ZDV�FDOFXODWHG��1XPEHU�RI�GURSV�SHU�PLOOLOL-
WHU�� QXPEHU� RI� GURSV� LQ� ERWWOH� DQG� ERWWOH� YROXPH� ZHUH�
PHDVXUHG�LQ�D�JUDGXDWHG�F\OLQGHU�FDOLEUDWHG�LQ�LQFUHPHQWV�RI�
����PO��7KH�DQQXDO�FRVW�ZDV�FDOFXODWHG�EDVHG�RQ�WKH�QXPEHU�
RI�GURSV�LQ�WKH�ERWWOH�

Results:
7KH�GURS�YROXPH�ZDV��������O�DQG��������O�IRU�;DODWDQ�DQG�
/DWDSRO�� UHVSHFWLYHO\� �S �������� 7KH� ORZHVW�KLJKHVW� GURS�
YROXPH�DQG�UHSHDWDELOLW\�FRHIILFLHQW�IRU�;DODWDQ�ZHUH�������
�O� DQG� ������ �O�� UHVSHFWLYHO\�� ������ �O� DQG� ������ �O� IRU�
/DWDSRO��7KH�QXPEHU�RI�GURSV�SHU�PLOOLOLWHU�� WKH�QXPEHU�RI�
GURSV� LQ� WKH�ERWWOH� DQG� WKH�ERWWOH� YROXPH� IRU�;DODWDQ�ZHUH�
������GURSV�����GURSV�DQG������PO���DQG�������GURSV��������
GURSV�� DQG� ����� PO� IRU� /DWDSRO�� UHVSHFWLYHO\� �S �������
S ������DQG�S� �������UHVSHFWLYHO\���7KH�FRVW�SHU�GURS�DQG�
WKH� DQQXDO� FRVW� IRU� ;DODWDQ� ZHUH� ������� ₺� DQG� ������� ₺ 
UHVSHFWLYHO\���������DQG��������₺�IRU�/DWDSRO��S ������DQG�
S �������UHVSHFWLYHO\��

Conclusion:
7KH�QXPEHU�RI�GURSV�LQ�ERWWOH�DQG�ERWWOH�YROXPH�RI�;DODWDQ�LV�
VLJQLILFDQWO\� KLJKHU� WKDQ� /DWDSRO�� ZKLFK� FDXVHV� WKH� DQQXDO�
FRVW�RI�;DODWDQ�WR�EH�VLJQLILFDQWO\�ORZHU�
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7RSLNDO�SURVWDJODQGLQ� DQDORJODUÕ� DN|]�KXP|U�Q��YHDVNOHUDO�
\RO� �]HULQGHQ� GÕúD� DNÕPÕQÕ� DUWÕUDUDN� LQWUDRN�OHU� EDVÕQFÕ�
G�ú�U�U�� *�QO�N� WHN� GR]� X\JXODQDELOPHVL� YH� VLVWHPLN� \DQ�
HWNLVLQLQ�oRN�D]�ROPDVÕ�QHGHQL\OH�DoÕN�DoÕOÕ�JORNRP�YH�RN�OHU�
KLSHUWDQVL\RQ� WHGDYLVLQGH� DQD� VHoHQHNOHUGHQGLU� �������
/DWDQRSURVW�LoHUHQ�;DODWDQ���������3IL]HU��1HZ�<RUN��86$��
LON� SURVWDJODQGLQ� DQDOR÷X� RODUDN� ����¶GH� SDWHQW� DOGÕNWDQ�
VRQUD� J�Q�P�]H� NDGDU� oRN� VD\ÕGD� MHQHULN� LODo� NXOODQÕPD�
VXQXOPXúWXU�����
*ORNRP� KDVWDODUÕQÕQ� WHGDYL\H� X\XPXQXQ� ���¶LQ� DOWÕQGD�
ROGX÷X�� EXQD� QHGHQ� RODQ� HWPHQOHULQ� GH� LOHUL� \Dú�� PRWRU�
NRRUGLQDV\RQ� YH� EHFHUL� ]D\ÕIOÕ÷Õ�� URPDWRORMLN� KDVWDOÕN� YH�
J|UPH�D]OÕ÷Õ�ROGX÷X�ELOGLULOPLúWLU��������*ORNRP�KDVWDODUÕQÕQ�
ELU� GDPOD� GDPODWPD\D� oDOÕúÕUNHQ� ���� LOD� ���� � VD\ÕGD� ID]OD�
GDPOD�GDPODWWÕ÷Õ��KDVWDODUÕQ����¶QLQ�úLúHQLQ�HUNHQ�ELWPHVLQ-
GHQ�úLND\HW�HWWL÷L��KDVWDODUD�J|UH�HUNHQ�ELWPHVLQLQ�QHGHQLQLQ�
GDPOD� KDFPLQLQ� oRN� E�\�N� ROPDVÕ� YH� GDPODWPD� HVQDVÕQGD�

ELUGHQ� ID]OD�GDPODQÕQ� úLúHGHQ� oÕNPDVÕ� ROGX÷X� UDSRU� HGLOP-
LúWLU�������
%XJ�QH�NDGDU�\DSÕODQ�oDOÕúPDODUGD�ELU�J|]�GDPODVÕ�KDFPLQLQ�
������ �O� DUDVÕQGD� GH÷LúWL÷L�� J|]� \DúÕ� ILOPL� KDFPLQLQ� �� �O�
ROGX÷X�YH�RN�OHU�\�]H\LQ�GÕúD�WDúÕP�ROPDGDQ�HQ�ID]OD�����O�
VÕYÕ�NDSDVLWHVL�ROGX÷X�J|VWHULOPLúWLU��������
'DPOD� KDFPLQL� úLúHQLQ� oÕNÕú� oDSÕ�� LODo� VRO�V\RQXQXQ�
|]HOOLNOHUL� �\�]H\� JHULOLPL�� YLVNR]LWH�� NRKH]LWH�� GDQVLWH�� YE��
YH� GDPODWPD� DoÕVÕ� EHOLUOHPHNWHGLU� ��������� )DUNOÕ� J|]�
GDPODODUÕ�LoLQ�GDPOD�KDFPLQLQ�WHNUDUODQDELOLUOL÷L���������O�LOH�
���������O�DUDVÕQGD�GH÷LúPHNWHGLU�������3HN�oRN�IDNW|U�LODFÕQ�
RN�OHU� \�]H\GHQ� SHQHWUDV\RQXQX� HWNLOHU�� *|]� \DúÕ� KDFPL�
DQLGHQ�DUWWÕ÷ÕQGD�QD]RODNULPDO�VLVWHP�\ROX\OD�GUHQH�ROXU�YH�
LODo�GLO�H�ROXU��2N�OHU�\�]H\�GDKD�D]�V�UH�LODFD�PDUX]�NDOÕU�YH�
VRQXoWD�LODFÕQ�NRUQHD�YH�NRQMRQNWLYDGDQ�SHQHWUDV\RQX�D]DOÕU��
<LUPL��O�GDPOD�LOH�J|]�\DúÕ�ILOPLQGH�PDNVLPDO�LODo�NRQVDQW-
UDV\RQX� ROXúWXUXOGX÷X� GDPOD� KDFPLQLQ� DUWWÕUÕOPDVÕ\OD� LODo�
NRQVDQWUDV\RQXQXQ� DUWPD\DFD÷Õ�� ID]ODVÕQÕQ� LVUDI� ROGX÷X�
ELOGLULOPLúWLU���������
-HQHULN�LODo��RULMLQDO�LODoOD�D\QÕ�KDFLPGH�D\QÕ�PLNWDUGD�DNWLI�
PDGGH�LoHUGL÷LQGH�SUHNOLQLN�\D�GD�NOLQLN�oDOÕúPD�PHFEXUL\HWL�
ROPDGDQ�UXKVDW�DODELOPHNWHGLU��$QFDN�VRO�V\RQXQ�S+�GH÷HUL��
YLVNR]LWHVL��UHQJL��úLúH�PDWHU\DOL�YH�IL]LNVHO�|]HOOLNOHUL��HWNHQ�
PDGGH� GÕúÕQGDNL� LoHULNOHU�� GDPOD� KDFPL�� úLúHGHNL� WRSODP�
KDFPLQ�QH�RODFD÷Õ�YH�GDKD�SHN�oRN�GL÷HU�|]HOOLN�NHVLQ�NXUDO-
ODUD� ED÷ODQPDGÕ÷Õ� LoLQ� ILUPDGDQ� ILUPD\D� EX� |]HOOLNOHU�
GH÷LúPHNWH�� VRQXoWD� LVH� LODFÕQ� IDUPDNRNLQHWL÷L�� EL\R\DUDU-
ODQÕPÕ�YH�KDVWDQÕQ� LODFD�X\XPX� IDUNOÕOÕN�J|VWHUHELOPHNWHGLU�
����������
%X�oDOÕúPDGD�ODWDQRSURVW�LoHUHQ�oRNOX�GR]�J|]�GDPODODUÕQGDQ�
RULMLQDO�LODo�;DODWDQ�YH�MHQHULN�LODo�/DWDSRO¶XQ���������$EGL�
øEUDKLP��øVWDQEXO��7�UNL\H��GDPOD�KDFPL��PLOLOLWUHGHNL�GDPOD�
VD\ÕVÕ��úLúHGHNL�GDPOD�VD\ÕVÕ��úLúH�KDFPL�YH�\ÕOOÕN�PDOL\HWOHUL�
EDNÕPÕQGDQ�NDUúÕODúWÕUPDVÕ�DPDoODQPÕúWÕU�

GEREÇ ve YÖNTEM
dDOÕúPD�LQVDQ�\D�GD�KD\YDQ�|÷HVL�LoHUPHGL÷LQGHQ�HWLN�NXUXO�
RQD\Õ� JHUHNPHPHNWHGLU�� 7�UNL\H¶GH� HOGH� HGLOHELOLU� RODQ�
ODWDQRSURVW�HWNHQ�PDGGHVLQL�LoHUHQ���ILUPDQÕQ���J|]�GDPODVÕ�
oDOÕúPD\D�DOÕQGÕ��5HVLP�����

Resim 1.�ùLúH�GL]D\QODUÕQÕQ�GÕú�J|U�Q�P�

%XQODUGDQ�;DODWDQ� RULMLQDO� LODo�/DWDSRO� LVH� MHQHULN� LODo� LGL��
'DPODODUÕQ�WLFDUL�LVLP���UHWLFL��IL\DW�YH�úLúH�KDFLP�|]HOOLNOHUL�
7DEOR�,¶GH�J|VWHULOGL��3DUWL�QXPDUDVÕ�D\QÕ�RODFDN�úHNLOGH�KHU�
GDPODGDQ���NXWX�VDWÕQ�DOÕQGÕ��'DPODODU�GLUHNW��UHWLFLGHQ�GH÷LO�
HF]DQHGHQ� WHPLQ� HGLOGL��0DOL\HW� KHVDEÕQGD� VRV\DO� J�YHQOLN�
NXUXPXQXQ� J�QFHO� JHUL� |GHPH� OLVWH� IL\DWODUÕ� HVDV� DOÕQGÕ�
�7DEOR�,���

Tablo I.�'DPODODUÕQ�WLFDUL�LVLPOHUL���UHWLFLOHUL��IL\DWODUÕ�YH�
���������������|QJ|U�OHQ�úLúH�KDFLPOHUL

dDOÕúPD�|QFHVL�GDPODODU����&�¶GH���VDDW�EHNOHWLOGL��'DPODW-
PD�LúOHPL�GDPOD�úLúHVL�WDP�YHUWLNDO�SR]LV\RQGD�]HPLQOH�����
DoÕ� ROXúWXUDFDN� úHNLOGH� \DSÕOGÕ�� +HU� ELU� GDPODWPD� LúOHPL�
VRQUDVÕ�úLúH������oHYULOLS�D÷]Õ�NDSDWÕOÕS����VDQL\H�EHNOHQHUHN�
KDVWDODUÕQ�GDPODWPD�PRGHOL�WDNOLW�HGLOGL��%HNOHPH�HVQDVÕQGD�
HYDSRUL]DV\RQX� |QOHPHN� LoLQ� HQVWU�PDQODUÕQ� DoÕN� NÕVÕPODUÕ�
GDLPD�NDSDOÕ�WXWXOGX��ùLúHGHQ�oÕNDQ�LON����GDPOD�����PO¶OLN�
(SSHQGRUI� W�S�QH� GDPODWÕODUDN�� VRQUDVÕQGD� ����� �O¶OLN�
PLNURSLSHWOH� �=KHMLDQJ� +XDZHL� 6FLHQWLILF� ,QVWUXPHQW� &R���
=KH�-LDQJ��&KLQD��|Oo�O�S�RUWDODPDVÕ�DOÕQDUDN�GDPOD�KDFPL�
EXOXQGX�� øON����GDPODQÕQ� WHNUDUODQDELOLUOLN�NDWVD\ÕVÕ�KHVDS-
ODQGÕ� �7HNUDUODQDELOLUOLN� NDWVD\ÕVÕ� D\QÕ� ODERUDWXDUGD�� D\QÕ�
PHWRGOD�� D\QÕ� FLKD]OD�� D\QÕ� QXPXQH� �]HULQGH� YH� D\QÕ� NLúL�
WDUDIÕQGDQ�\DSÕODQ�DQDOL]�VRQXoODUÕQÕQ�KHUKDQJL�LNLVL�DUDVÕQGD��
���� LKWLPDOOH� HQ� D]� YH\D� HQ� oRN� QH� NDGDU� IDUN� ROGX÷XQX�
J|VWHULU���0LOLOLWUHGHNL�GDPOD�VD\ÕVÕ��úLúHGHNL�GDPOD�VD\ÕVÕ�YH�
úLúH� KDFPL� KHVDSODQÕUNHQ� ���� PO¶OLN� DUWÕúODUÕ� RODQ� GHUHFHOL�
VLOLQGLU� NXOODQÕOGÕ��gOo�POHU� �� NH]� WHNUDUODQDUDN� DQDOL]� LoLQ�
RUWDODPDVÕ� NXOODQÕOGÕ�� <ÕOOÕN� PDOL\HW� KHVDEÕQGD� NXWX� ED]OÕ�
PDOL\HW�\HULQH�GDPOD� VD\ÕVÕ� ED]OÕ�PDOL\HW�KHVDEÕ�NXOODQÕOGÕ��
.XWX�IL\DWÕ�úLúHGHNL�RUWDODPD�GDPOD�VD\ÕVÕQD�E|O�QHUHN�GDPOD�
EDúÕQD�PDOL\HW�KHVDSODQGÕ��%LU�\ÕO�����J�Q��J�QO�N�GR]��[��
�ELODWHUDO�� YH� WRSODP� \ÕOOÕN� GR]� ���� GDPOD� RODFDN� úHNLOGH�
KHVDSODPD�\DSÕOGÕ�
9HULOHULQ� LVWDWLVWLNVHO� DQDOL]L� LoLQ� 6LJPD6WDW� ���� �6\VWDW�
6RIWZDUH� &R��� &$�� 86$�� YH� 0LQLWDE� ����� �//&� &R��� 3$��
86$��SDNHW�SURJUDPODUÕQGD�6WXGHQW¶V�W�YH� WHNUDUODQDELOLUOLN�
WHVWOHUL�NXOODQÕOGÕ��3�GH÷HULQLQ�����¶WHQ�N�o�N�ROPDVÕ�LVWDWLV-
WLNVHO�RODUDN�DQODPOÕ�NDEXO�HGLOGL��

BULGULAR
'DPOD�KDFPL�;DODWDQ�YH�/DWDSRO� LoLQ� VÕUDVÕ\OD��������O�YH�
������ �O� LGL� �S �������� ;DODWDQ� LoLQ� HQ� G�ú�N�HQ� \�NVHN�
GDPOD�KDFPL�YH�WHNUDUODQDELOLUOLN�NDWVD\ÕVÕ�VÕUDVÕ\OD��������O�
YH��������O��/DWDSRO�LoLQ�LVH��������O�YH��������O�EXOXQGX��
;DODWDQ�LoLQ�PLOLOLWUHGHNL�GDPOD�VD\ÕVÕ��úLúHGHNL�GDPOD�VD\ÕVÕ�
YH� úLúH� KDFPL� VÕUDVÕ\OD� ������GDPOD�� ��� GDPOD� YH� �����PO��
/DWDSRO� LoLQ� LVH� ������ GDPOD�� ������ GDPOD� YH� ����� PO� LGL�
�VÕUDVÕ\OD�S �������S ������YH�S ��������;DODWDQ�LoLQ�GDPOD�
EDúÕQD�PDOL\HW�YH�\ÕOOÕN�GDPOD�PDOL\HWL�VÕUDVÕ\OD��������₺�YH�
�������₺��/DWDSRO�LoLQ�LVH��������₺�YH��������₺�LGL��VÕUDVÕ\OD�
S ������YH�S ��������<ÕOOÕN�NXWX�NXOODQÕPÕ�;DODWDQ�LoLQ������

NXWX�� /DWDSRO� LoLQ� ����� NXWX� RODUDN� KHVDSODQGÕ� �S ��������
%XOJXODU�7DEOR�,,��ùHNLO���YH��¶GH�J|VWHULOGL�

Tablo II. 'DPODODUÕQ�IL]LNVHO�|]HOOLNOHULQLQ�YH�PDOL\HWOHULQLQ�
����������������NDUúÕODúWÕUÕOPDVÕ�

ùHNLO����D� 'DPOD�KDFLPOHULQLQ�NDUúÕODúWÕUÕOPDVÕ��

��������������E��0LOLOLWUHGHNL�GDPOD�VD\ÕODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕ��

��������������F��ùLúHGHNL�GDPOD�VD\ÕODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕ

ùHNLO���D��ùLúH�KDFLPOHULQLQ�NDUúÕODúWÕUÕOPDVÕ��

������������E��'DPOD�EDúÕQD��PDOL\HWOHULQ�NDUúÕODúWÕUÕOPDVÕ��

������������F��<ÕOOÕN�PDOL\HWOHULQ�NDUúÕODúWÕUÕOPDVÕ

<):<1̪5)
%LU�GDPODGD�EXOXQDQ� LODFÕQ����¶QXQGDQ�GDKD�D]Õ�ED]HQ�GH�
��¶GHQ�D]Õ�|Q�NDPDUD\D�JHoPHNWHGLU��'DPODWPD�VRQUDVÕ�J|]�
\DúÕ�KDFPLQLQ�QRUPDO�VHYL\HVLQH�G|QPHVL�LON�������VDQL\HGH�
GDKD� oRN� ROPDNOD� ELUOLNWH� ���� GDNLND� NDGDU� V�UPHNWHGLU��
'DPODQÕQ����¶GHQ�ID]ODVÕ�QD]RODNULPDO�VLVWHP�\ROX\OD�GUHQH�
RODUDN� QD]RIDUHQJHDO� PXNR]DGDQ� DEVRUEH� ROXS� VLVWHPLN�
GRODúÕPD� NDWÕOÕU� YH� EX� QHGHQOH� VLVWHPLN� \DQ� HWNLOHU� J|U�O�U�
�������
%LU�oDOÕúPDGD�����O�YH�����O�GDPOD�KDFPLQGHNL�NORQLGLQLQ�
LQWUDRN�OHU�EDVÕQo��]HULQGH�HWNLVLQLQ�D\QÕ�ROGX÷X�DQFDN�����O�
GDPOD� KDFPL� JUXEXQGD� VLVWHPLN� NDQ� EDVÕQFÕQGD� DQODPOÕ�
G�ú�úH�\RO�DoWÕ÷Õ�J|VWHULOPLúWLU�������%LU�EDúND�oDOÕúPDGD�LVH�
IHQLOHIULQ� GDPOD� KDFPL� ��� �O¶GHQ� �� �O¶\H� G�ú�U�OG�÷�QGH�
SXSLOOHU�GLODWDV\RQ�HWNLVL�GH÷LúPHPLúWLU�������'DPOD�KDFPL-
QLQ� ����� �O� DUDOÕ÷ÕQD� G�ú�U�OHELOHFH÷L� |QHULOPHNWHGLU�� %X�
úHNLOGH� GDPODQÕQ� GÕúD� WDúÕPÕQÕQ�� GUHQDMÕQÕQ�� VLVWHPLN� \DQ�
HWNLOHULQLQ�YH�PDOL\HWLQLQ�D]DODFD÷Õ��EXQD�NDUúÕQ�LODFÕQ�RN�OHU�
EL\R\DUDUODQÕPÕQÕQ� YH� WHUDS|WLN� \DQÕWÕQÕQ� GH÷LúPH\HFH÷L�
ELOGLULOPLúWLU���������
.RONR�YH�-HQVHQ������'DQLPDUND¶GD�;DODWDQ�YH���MHQHULN�LODFÕ�
NDSVD\DQ� oDOÕúPDVÕQGD� GDPOD� KDFPLQL� ������ �O� DUDOÕ÷ÕQGD�
EXOPXúWXU�� 0RRUH� YH� DUN�¶QÕQ� ����� $PHULND� %LUOHúLN�
'HYOHWOHUL¶QGH� ;DODWDQ� YH� �� MHQHULN� LODFÕ� NDSVD\DQ�
oDOÕúPDVÕQGD���LODo�LoLQ�GH�GDPOD�KDFPLQL�YHUWLNDO�SR]LV\RQ-
GD�����O�����¶OLN�DoÕGD� LVH�����O�EXOPXúWXU��$QJPR�YH�DUN��
����� LVH� +LQGLVWDQ¶GD� ;DODWDQ� YH� �� MHQHULN� LODFÕ� NDSVD\DQ�
oDOÕúPDVÕQGD�GDPOD�KDFPLQL�;DODWDQ�LoLQ��������O��GL÷HUOHUL�
LoLQ� ������������ �O� DUDOÕ÷ÕQGD� EXOPXúWXU�� 'DQLPDUND¶GD�
;DODWDQ� LoLQ� ROGXNoD� IDUNOÕ� GDPOD� KDFPLQH� QHGHQ� RODQ�
GXUXPXQ� �UHWLFL� ILUPDQÕQ� IDUNOÕ� �ONHOHUGH� IDUNOÕ� �UHWLP�
WHVLVOHULQGH� YH� IDUNOÕ� VWDQGDUWODUGD� �UHWLP� \DSÕ\RU� ROPDVÕ�
RODELOLU�� %X� oDOÕúPDGD� 0RRUH� YH� DUN�� ����� LOH�$QJPR� YH�
DUN�¶QÕQ������VRQXoODUÕQD�\DNÕQ�RODUDN�GDPOD�KDFPL�;DODWDQ�
LoLQ��������O��/DWDSRO�LoLQ��������O�EXOXQGX��
%XJ�QH�NDGDU�\DSÕODQ�oDOÕúPDODUGD�;DODWDQ�LoLQ�PLOLOLWUHGHNL�
GDPOD� VD\ÕVÕ� ���������� úLúHGHNL� GDPOD� VD\ÕVÕ� �����������YH�
úLúH�KDFPL����������PO�DUDOÕ÷ÕQGD��MHQHULN�ODWDQRSURVWODU�LoLQ�
LVH�PLOLOLWUHGHNL�GDPOD�VD\ÕVÕ�����������úLúHGHNL�GDPOD�VD\ÕVÕ�
���������YH�úLúH�KDFPL�����������PO�DUDOÕ÷ÕQGD�UDSRU�HGLOP-
LúWLU� �������������� %X� oDOÕúPDGD� OLWHUDW�UOH� NÕ\DVODQDELOLU�
RODUDN�;DODWDQ�YH�/DWDSRO� LoLQ� VÕUDVÕ\OD�PLOLOLWUHGHNL�GDPOD�
VD\ÕVÕ�������YH��������úLúHGHNL�GDPOD�VD\ÕVÕ����YH��������úLúH�

KDFPL������YH������PO�EXOXQGX�
4XHHQ�YH�DUN�������$PHULND�%LUOHúLN�'HYOHWOHUL¶QGH�����¶WH�
\DSWÕNODUÕ� oDOÕúPDGD� �� IDUNOÕ� ODWDQRSURVW� IRUP�ODV\RQX� LoLQ�
\ÕOOÕN� PDOL\HWLQ� ��������� �� DUDOÕ÷ÕQGD� ROGX÷XQX�� RULMLQDO�
LODFÕQ�HQ�\�NVHN�PDOL\HWH�VDKLS�ROGX÷XQX�ELOGLUPLúWLU��.RONR�
YH� -HQVHQ� ����� ����¶GD� 'DQLPDUND¶GD� �� IDUNOÕ� ODWDQRSURVW�
IRUP�ODV\RQXQGD� RULMLQDO� LODFÕQ� �a���� 'DQLPDUND� .URQX��
MHQHULNOHUGHQ� \DNODúÕN� ��� NDW� GDKD� SDKDOÕ� ROGX÷XQX�
ELOGLUPLúWLU�� 'DKD� |QFHNL� oDOÕúPDODUÕQ� DNVLQH� EX� oDOÕúPDGD�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�RODUDN�/DWDSRO¶XQ�\ÕOOÕN�PDOL\HWL�
;DODWDQ¶GDQ������₺� ID]OD� EXOXQVD� GD� EX� IDUN� JHUoHN�\DúDP�
NRúXOODUÕQGD� HNRQRPLN� RODUDN� KDVWDODUÕQ� WHUFLKOHULQL�
GH÷LúWLUPHNWHQ� X]DN� JLEL� J|U�QPHNWHGLU��%X� VRQXo� úDúÕUWÕFÕ�
RODUDN�MHQHULN�LODoODUOD�GDKD�XFX]�WHGDYL�PDOL\HWLQLQ�RODFD÷Õ�
EHNOHQWLVLQH� D\NÕUÕ� ROPDNOD� ELUOLNWH� oDOÕúPDGD� VDGHFH� ELU�
MHQHULN� LODo� EXOXQGX÷XQGDQ� JHQHOOHQHPH]�� <XUWGÕúÕQGDQ�
IDUNOÕ� RODUDN� �ONHPL]GHNL� LODo� IL\DWODUÕ� VRV\DO� J�YHQOLN�
NXUXPXQFD� EHOLUOHQPHNWH� ROXS� RULMLQDO� YH� MHQHULN� LODo� LoLQ�
NXWX�ED]ÕQGD�D\QÕGÕU��7DEOR�,��
iITÜ̫UIVÜV�SÜ[Ü\TÜTÜSTIZÜ
gUQHNOHP�VD\ÕVÕQÕQ�D]�ROPDVÕ��GDPOD�KDFPLQLQ�GDQVLWRPHWULN�
\|QWHPOH�KHVDSODQPDPDVÕ�YH��GDPODWPD�DoÕVÕQÕQ�SDUDPHWUHO-
HUH� HWNLVLQLQ� GH÷HUOHQGLULOPHPHVL� oDOÕúPDPÕQ� NÕVÕWOD\ÕFÕ�
XQVXUODUÕQGDQGÕU�

SONUÇ
dDOÕúPDGD� ;DODWDQ� YH� /DWDSRO� DUDVÕQGD� GDPOD� KDFPL� YH�
PLOLOLWUHGHNL�GDPOD�VD\ÕVÕ�EDNÕPÕQGDQ�IDUN�ROPDGÕ÷Õ��úLúHGHNL�
GDPOD�VD\ÕVÕ�YH�úLúH�KDFPLQLQ�;DODWDQ¶GD�GDKD�ID]OD�ROGX÷X��
/DWDSROXQ�LVH�\ÕOOÕN�PDOL\HWLQLQ�GDKD�ID]OD�ROGX÷X�EXOXQGX��
/LWHUDW�UGHNL� ELOJLOHU� ÕúÕ÷ÕQGD� GDPOD� KDFPLQLQ� D]DOWÕOPDVÕ�
WHGDYLQLQ� HWNLQOL÷LQL� GH÷LúWLUPHGHQ� PDOL\HWL� D]DOWDELOLU�� (N�
RODUDN�MHQHULN�LODo�UXKVDWÕ�YHULOLUNHQ�IDUPDV|WLN�HúGH÷HUOLOL÷H�
HN�RODUDN�LODo�VRO�V\RQX�YH�úLúH\H�DLW�SHN�oRN�IL]LNRNLP\DVDO�
|]HOOL÷LQ�GH��GDPOD�KDFPL��úLúHGHNL�GDPOD�VD\ÕVÕ��úLúH�KDFPL��
\�]H\�JHULOLPL��S+��úLúH�PDWHU\DOL��úLúH�VHUWOL÷L��úLúH�UHQJL�YE���
GH÷HUOHQGLULOPHVL� JHUHNLU�� DQFDN� EX� úHNLOGH� WDP� RODUDN�
RULMLQDO�YH�MHQHULN�LODo�HúGH÷HUOLOL÷LQGHQ�EDKVHGLOHELOLU�

7XQFHU�ø� $NG�7ÕS�'�����������

���



+HMNDO�7:��&DPUDV�&%��3URVWDJODQGLQ�DQDORJV�
LQ� WKH� WUHDWPHQW� RI� JODXFRPD�� 6HPLQ�2SKWKDO-
PRO�����������������

�/LQ�/��=KDR�<-��&KHZ�37��6QJ�&&��:RQJ�+7��
<LS�/:��:X�76��%DXWLVWD�'��7HQJ�0��.KRR�$/��
/LP�%3��&RPSDUDWLYH�HIILFDF\�DQG�WROHUDELOLW\�RI�
WRSLFDO� SURVWDJODQGLQ� DQDORJXHV� IRU� SULPDU\�
RSHQ�DQJOH� JODXFRPD� DQG� RFXODU� K\SHUWHQVLRQ��
$QQ�3KDUPDFRWKHU������������������

.RONR�0��+RUZLW]�$��7K\JHVHQ� -�� -HSSHVHQ� -��
7RUS�3HGHUVHQ�&��7KH�3UHYDOHQFH�DQG�,QFLGHQFH�
RI� *ODXFRPD� LQ� 'HQPDUN� LQ� D� )LIWHHQ� <HDU�
3HULRG�� $� 1DWLRQZLGH� 6WXG\�� 3/R6� 2QH��
��������H��������

2NHNH�&2��4XLJOH\�+$��-DPSHO�+'��<LQJ�*6��
3O\OHU�5-��-LDQJ�<��)ULHGPDQ�'6��,QWHUYHQWLRQV�
LPSURYH�SRRU�DGKHUHQFH�ZLWK�RQFH�GDLO\�JODXFR-
PD� PHGLFDWLRQV� LQ� HOHFWURQLFDOO\� PRQLWRUHG�
SDWLHQWV��2SKWKDOPRORJ\�������������������

1HZPDQ�&DVH\� 3$�� 5RELQ� $/�� %ODFKOH\� 7��
)DUULV�.��+HLVOHU�0��5HVQLFRZ�.��/HH�33��7KH�
PRVW�FRPPRQ�EDUULHUV� WR�JODXFRPD�PHGLFDWLRQ�
DGKHUHQFH�� D� FURVV�VHFWLRQDO� VXUYH\�� 2SKWKDO-
PRORJ\�������������������

6WRQH�-/��5RELQ�$/��1RYDFN�*'��&RYHUW�':��
&DJOH�*'��$Q�REMHFWLYH� HYDOXDWLRQ�RI� H\HGURS�
LQVWLOODWLRQ� LQ� SDWLHQWV� ZLWK� JODXFRPD�� $UFK�
2SKWKDOPRO�����������������
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ABSTRACT
Objective:
This study aimed to examine the epidemiological and clinical characteristics of geriatric patients 
who presented to the emergency department (ED) with ocular complaints and were referred for 
an ophthalmology consultation and to evaluate the efficacy of visual acuity (VA) as an indicator 
of urgency of care.

Material and Methods:
The data of 730 patients were retrospectively analyzed. Age, gender, presentation complaints, 
presentation time, pre-diagnoses made by the ED physician, definitive diagnosis, VA (logMAR) 
measurements and urgency of care were recorded.

Results: 
The mean age of the patients was 72.7 ± 7.1 years. The percentage of patients presenting to ED 
during evening shift hours was 60.3%, and the rate of presentation on weekdays was 75.8% 
(p<0.05). The agreement rate between the pre-diagnosis of the ED physicians and the final 
diagnosis of the ophthalmologists was 65.2%. The most common reasons for presenting to ED 
were infection (21%) and trauma (19.9%). No pathological finding was present in 10.1%. 
According to the classification of urgency of care, 52.6% of the cases were evaluated as urgent, 
24.3% as semi-urgent, and 23.1% as non-urgent. VA was the lowest (1.49 ± 1.06 logMAR) in the 
urgent group (p<0.01).

Conclusion: 
We consider that low VA can be of great help in evaluating the urgency of geriatric patients 
presenting to ED. In addition, rather than ED, geriatric patients applying to health institutions 
where they can receive outpatient clinic service for non-emergency ocular diseases may allow 
ED to provide better service to other patients with more serious problems.

Key Words: 
Geriatrics, Emergency department, Eye-related emergency, Ocular emergency

ÖZ
/QZQ̫"�
2N�OHU� úLND\HWOH� DFLO� VHUYLVH� �$6�� EDúYXUDQ� YH� RIWDOPRORML�
NRQV�OWDV\RQX�LVWHQHQ�JHULDWULN�KDVWDODUÕQ�HSLGHPL\RORMLN�YH�
NOLQLN� |]HOOLNOHULQLQ� LQFHOHQPHVL�� J|UPH� NHVNLQOL÷LQLQ�
DFLOL\HW�J|VWHUJHVL�RODUDN�HWNLQOL÷LQLQ�GH÷HUOHQGLULOPHVL��

Gereç ve Yöntemler: 
<HGL�\�]�RWX]�KDVWDQÕQ�YHULOHUL�UHWURVSHNWLI�RODUDN�LQFHOHQGL��
<Dú��FLQVL\HW��EDúYXUX�úLND\HWOHUL��EDúYXUX�]DPDQÕ��$6�KHNLPL�
WDUDIÕQGDQ�NRQXODQ�|Q�WDQÕODUÕ��NHVLQ�WDQÕODUÕ��J|UPH�NHVNLQ-
OLNOHUL��ORJ0$5���DFLOL\HW�GXUXPODUÕ�ND\GHGLOGL�

Bulgular: 
+DVWDODUÕQ�\Dú�RUWDODPDVÕ������������ LGL��6DDW�RODUDN�DNúDP�
YDUGL\DVÕQGD�$6� EDúYXUX� RUDQÕ� ������� J�Q� GD÷ÕOÕPGD� GD�
KDIWD�LoL�EDúYXUX�RUDQODUÕ�GD�������LGL��S��������$FLO�KHNLP-
OHULQ� |Q� WDQÕVÕ� LOH� RIWDOPRORJODUÕQ� NHVLQ� WDQÕ� X\XP� RUDQÕ�
������ LGL��+DVWDODUÕQ� HQ� VÕN� EDúYXUX� QHGHQLQLQ� HQIHNVL\RQ�
������ YH� WUDYPD� �������� ROGX÷X� J|U�OG��� +DVWDODUÕQ�
�����¶LQGH�SDWRORMLN�EXOJX�L]OHQPHGL��$FLOL\HW�VÕQÕIODPDVÕQD�
EDNWÕ÷ÕPÕ]�]DPDQ�LVH�������KDVWD�DFLO��������KDVWD�\DUÕDFLO�
YH�������KDVWD�DFLO�ROPD\DQ�RODUDN�GH÷HUOHQGLULOGL��*|UPH�
NHVNLQOL÷LQLQ�DFLO�JUXSWD�HQ�G�ú�N������������ORJ0$5���DFLO�
olmayan grupta (72,82±7,3 logMAR) en yüksekti (p<0.01).

Sonuç: 
g]HOOLNOH�$6� EDúYXUDQ� JHULDWULN� KDVWDODUÕQ� DFLOL\HW� GXUXP-
ODUÕQÕQ�GH÷HUOHQGLULOPHVLQGH�G�ú�N�J|UPH�NHVNLQOL÷LQLQ�EL]H�
ROGXNoD�\DUGÕPFÕ�RODELOHFH÷LQL�G�ú�QPHNWH\L]��$\UÕFD�KDVWD-
ODUÕ� DFLO� ROPD\DQ� RN�OHU� KDVWDOÕNODU� LoLQ� $6� EDúYXUPDN�
\HULQH��SROLNOLQLN�KL]PHWL�DODELOHFHNOHUL�VD÷OÕN�NXUXOXúODUÕQD�
EDúYXUPDODUÕ�$6�GDKD�FLGGL�VRUXQODUÕ�RODQ�KDVWDODUD�GDKD�L\L�
KL]PHW�YHUPHVLQH�RODQDN�VD÷OD\DELOHFH÷LQL�G�ú�QPHNWH\L]�

Anahtar Sözcükler:
*HULDWULN��$FLO�VHUYLV��*|]OH�LOLúNLOL�DFLOOHU��2N�OHU�DFLOOHU

INTRODUCTION
Globally, individuals aged 65 and over are considered as the 
elderly, and their proportion to the total population is increas-
ing day by day. While the elderly population in Turkey was 
6,192,962 (8%) in 2014, it increased by 21.9% in the last five 
years, reaching 7,550,727 (9.1%) in 2019 (1). Population 
estimates show that this increase in the elderly population 
ZLOO�FRQWLQXH��$FFRUGLQJ�WR�SRSXODWLRQ�SURMHFWLRQV��WKH�HOGHU-
ly population ratio is expected to reach 20% of the population 
within the next five years (1). The increase in the rate of the 
elderly population over the years has resulted in the necessity 
to better identify their health problems and develop appropri-
ate approaches. The aging of the population is a global 
phenomenon. Among the factors that prevent the elderly from 
living a healthy life are various psychological and social 
problems that occur at an advanced age and the high 
incidence of diseases. Given the aging of the population, the 
health system must be prepared to serve an increasing 
number of geriatric individuals. The elderly is affected by 

PXOWLSOH� GLVHDVHV� DIIHFWLQJ�PRUELGLW\�� 6LJQV� DQG� V\PSWRPV�
vary for each individual and are generally atypical, making it 
often difficult to diagnose patients. With the growing geriatric 
population, their need for healthcare services also increases 
(2). In particular, geriatric patients constitute a significant 
portion of presentations to the emergency department (ED) 
(3). Ünsal et al. reported that the rate of ED presentation 
among geriatric patients was 12.1-13.8% (4). Previous 
studies have also reported that geriatric patients present to ED 
more frequently and with complex problems, require more 
radiological and laboratory tests, and receive longer-term 
treatment due to their existing comorbidities (5,6).
Visual function is one of the important indicators of health 
(7). In the geriatric population, eye diseases are very common 
and their impact on the quality of life of patients is very high. 
In addition, ocular pathologies constitute an important part of 
ED presentations. Ophthalmological pathologies that 
increase with age can cause the irreversible loss of eye 
function if not properly diagnosed and treated (8,9). It is 
important to examine the ED presentation characteristics of 
the patients for the development of diagnosis and treatment 
algorithms. In this study, we aimed to examine the epidemio-
logical and clinical features of geriatric patients who present-
ed to the ED of a tertiary hospital with eye complaints and 
were referred to an ophthalmologist for an emergency exam-
ination and to evaluate the efficacy of visual acuity as an 
indicator of urgency of care.

5)<-:ʈ)4�IVL�5-<07,;
6WXG\�3RSXODWLRQ��7KLV�UHWURVSHFWLYH�VWXG\�ZDV�DSSURYHG�E\�
the local ethics committee of Akdeniz University Faculty of 
0HGLFLQH� �$SSURYDO� 1XPEHU�� .$(.������ ������������
where the study was conducted in compliance with the ethical 
standards set out in the Declaration of Helsinki. The records 
of patients aged 65 and over who presented to ED and were 
referred for an ophthalmology consultation between January 
1, 2018 and December 31, 2019 were retrospectively 
reviewed. Patients whose records could not be reached were 
excluded from the study.

Data Collection: 
The patients’ age, gender, presentation complaints, presenta-
tion time, pre-diagnoses made by the ED physician, definitive 
diagnoses, visual acuity (logMAR) measurements, urgency 
of care (urgent, semi-urgent, and non-urgent), hospitalization 
requirement, and repeated ED presentations with the same 
complaint were recorded. In addition, for the patients present-
ing with trauma, the type and cause of trauma, location of 
LQMXU\�� DQG� VXUJLFDO� UHTXLUHPHQW� ZHUH� QRWHG�� 3UHVHQWDWLRQ�
KRXUV�ZHUH� GLYLGHG� LQWR� WKUHH� VKLIWV��PRUQLQJ� ��� D�P�� WR� ��
p.m.), evening (4 p.m. to 12 a.m.), and night (12 a.m. to 8 
a.m.). In addition, the seasonal and weekday/weekend distri-
butions of the presentations were examined. The visual acuity 
of the eye causing the complaints was recorded, and if there 
were complaints in both eyes, the visual acuity of the eye 
with poorer visual function was evaluated. The LogMAR 
visual acuity of 2 was used to determine patients with finger 

counting level, and 2.3, 2.8 and 3 were used to determine 
those with hand movements, light perception, and no light 
perception, respectively. Outcomes were determined as 
discharge from ED and admission to the ophthalmology 
service for surgical or medical treatment.

Categorization:
 In light of the classifications used in previous studies (10,11), 
the patients were divided into three groups according to the 
XUJHQF\�RI�FDUH��XUJHQW��VHPL�XUJHQW��DQG�QRQ�XUJHQW��3RVVL-
ble ocular emergencies were included in the urgent group, 
semi-emergent ocular findings in the semi-urgent group, 
non-emergent ocular findings in the non-urgent group, and 
patients presenting to ED with non-ocular complaints that did 
not require urgent treatment and underwent etiology-oriented 
examinations were included in the non-urgent group. Presen-
tations to ED within one month after any eye surgery were 
evaluated under a separate group. In addition, considering 
ocular pathologies, the cases were classified as eyelid, anteri-
or segment, posterior segment, orbital, other (non-ocular 
complaints, examinations for etiology) and normal.

Statistical Analysis
6WDWLVWLFDO�DQDO\VLV�ZDV�SHUIRUPHG�XVLQJ�,%0�6366��YHUVLRQ�
����� �6366� ,QF��� ,/�86$�� VRIWZDUH��7R� GHILQH� WKH� VDPSOH��
continuous variables were expressed as mean ± standard 
deviation and median (minimum-maximum) values and 
categorical variables as numbers and percentages. Normality 
ZDV� WHVWHG� XVLQJ� WKH� 6KDSLUR±:LON� WHVW� LQ� JURXSV� ZLWK� D�
VDPSOH� VL]H� RI� ���� DQG� WKH� .ROPRJRURY±6PLUQRY� WHVW� LQ�
groups with a sample size of >50. In the comparison of the 
continuous data, the chi-square test was applied to the 
non-normally distributed data, and the independent-samples 
t-test was used for the data with a normal distribution. The 
results were evaluated at the 95% confidence interval, and a p 
value of <0.05 was considered statistically significant.

:-;=4<;
The data of 730 patients aged 65 and over who presented to 
ED between January 1, 2018 and December 31, 2019 and 
were referred for an ophthalmology consultation were 
analyzed. The data on the demographic and presentation 
characteristics of the patients are summarized in Table I. The 
mean age of the patients was 72.7 ± 7.1 years, and the presen-
tation rate was higher among women (54.2%). Of the presen-
tations, 60.3% occurred during the evening shift, 32.3% 
during the night shift, and 7.4% during the morning shift. The 
rate of weekday presentations was 75.8%. There was no 
significant difference in seasonal distribution.
The patients were first evaluated by an ED physician and then 
referred to an ophthalmologist with a pre-diagnosis. The 
agreement rate between the pre-diagnosis of the ED physi-
cians and the final diagnosis of the ophthalmologists was 
65.2%. Pathologies were observed in the anterior segment in 
52.5% of the patients, posterior segment in 21.6%, eyelid in 
8.1%, and orbital in 5.1% while extraocular pathologies were 
seen in 5.1% of the patients and no pathological finding was 

present in 10.1% (Table II). 
Table I: Demographic and presentation characteristics of the patients

Table II: Pathology localization and emergency classification of the patients

The most common reasons for ED presentation were infec-
tion (21%) and trauma (19.9%). Examining trauma factors, it 
was seen that the three most common factors were wooden 
REMHFWV��Q� ������IDOOV��Q� ������DQG�WUDIILF�DFFLGHQWV��Q� ������
1LQHW\�VL[���������RI�WKH�LQMXULHV�RFFXUUHG�RXWGRRUV�DQG����
(33.8%) indoors (Table III).

and Emergency to be used in the triage of patients with 
ophthalmology complaints. In this system, redness, pain, loss 
of vision, and open eye risk were used as parameters, and 
patients were classified as urgent or non-urgent according to 
WKH�VFRULQJ�PDGH�EDVHG�RQ�WKHVH�SDUDPHWHUV�������6LPLODUO\��
other studies have reported that low visual acuity can be used 
for hospitalization indication and ED triage (24,25). We also 
consider that visual acuity is an important factor in showing 
the urgency of ED cases during the examinations performed 
before referring them for an ophthalmology consultation.
There are many reasons why the geriatric population is more 
difficult to treat than younger patients. They require special 
attention and care from the first time they present to the 
hospital. Obtaining history can also be more difficult than 
expected, especially when there are communication 
problems. In this group, symptoms are generally atypical, and 
there are often no classical physical examination findings. In 
addition, many diseases occur almost exclusively in the 
elderly and cause permanent problems if not properly treated. 
Therefore, there is a need for a diagnosis system and medical 
care services specific to geriatric patients. It is especially 
important to evaluate the urgency of geriatric patients that 
present to ED. We consider that low visual acuity can be of 
great assistance in this evaluation. In addition, closer outpa-
tient clinic follow-up and easier-to-use and less (combined) 
drug choices can be preferred to increase compliance with 
prescribed medical treatment. 
Our study also has certain limitations, such as a relatively 
small sample size and retrospective design. In addition, 
patients who presented to ED and requested an ophthalmolo-
gy consultation were included in the study, but the data of 
those with ocular complaints who were treated and 
discharged by ED physicians were excluded, which may have 
resulted in missing information. Despite these limitations, 
this study also has some strengths. While similar previous 
studies used diagnosis codes (10,11), we directly evaluated 
the ophthalmologist examination notes, increasing the 
accuracy of the diagnoses. In addition, in contrast to previous 
research targeting the general population (16), we evaluated a 
specific patient group; i.e., geriatric patients; therefore, we 
consider our data to be valuable from an epidemiological 
point of view despite the smaller number of patients.

+76+4=;176
We consider that low visual acuity can be of great help in 
evaluating the urgency of geriatric patients presenting to ED. 
Approximately a quarter of geriatric patients that visited ED 
due to ocular problems were diagnosed with non-urgent 
FRQGLWLRQV��%HWWHU�LQIRUPLQJ�DQG�HQFRXUDJLQJ�WKHVH�SDWLHQWV�
to seek outpatient services rather than ED for non-emergency 
ocular diseases can allow ED to provide better services to 
patients with more serious problems. Furthermore, it is 
important to determine the ED presentation characteristics of 
the geriatric patients for the development of diagnosis and 
treatment algorithms.
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Table III: Distribution of the patients according to the causative 
                 factor and place of trauma 

According to the urgency classification, 52.6% of the cases 
were evaluated as urgent, 24.3% as semi-urgent, and 23.1% 
as non-urgent (Table II). The distribution of the diagnoses 
according to the urgency categories are given in Table IV and 
demographic and presentation characteristics according to 
urgency classifications are shown in Table V. There was no 
statistical difference in the urgency classification of the 
patients in terms of gender and seasonal distributions (p > 
0.05). Concerning the days of the week, there was a higher 
rate of weekday presentations in the urgent group (p < 0.01). 
There was no difference between the morning and evening 
QLJKW�VKLIWV�LQ�WHUPV�RI�XUJHQF\�GLVWULEXWLRQ��S� ��������
Visual acuity was the lowest (1.49 ± 1.06 logMAR) in the 
urgent group and the highest (72.82 ± 7.3 logMAR) in the 
non-urgent group (p < 0.01). The most common outcome was 
hospitalization in the urgent group and discharge from ED 
after treatment in the non-urgent group (p < 0.001).
Of all the patients, 625 (85.6%) were discharged after the 
ophthalmological examination, and 105 (14.4%) were hospi-
WDOL]HG��6XUJLFDO� WUHDWPHQW�ZDV�DSSOLHG� WR���� �������RI� WKH�
hospitalized patients (Table II). Primary repair was 
SHUIRUPHG� LQ� ��� ������� SDWLHQWV� GXH� WR� RSHQ� JOREH� LQMXU\��
evisceration was undertaken in 12 (1.6%) patients, lens 
extraction and/or intraocular lens implantation in eight 
(1.1%) patients, cryotherapy in four (0.5%) patients, and 
SULPDU\� VXWXULQJ� LQ� RQH� ������� SDWLHQW� GXH� WR� FRQMXQFWLYDO�
incision.

Table IV: Distribution of the patients’ diagnoses according to the urgency      
                 classification 
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Epidemiological and Clinical Features Of 
Eye-Related Emergency Department Visits 
Involving An Ophthalmology Consultation 
In Geriatrics
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a Including retinal artery and vein occlusion
b Including postoperative and endogenous endophthalmitis
F�,QFOXGLQJ�EDFWHULDO��YLUDO�DQG�DOOHUJLF�FRQMXQFWLYLWLV
d Including cellulitis outside the orbit and dermatitis
e Including diabetic, hypertensive and myopic retinopathy
f Including extraocular skin infection
g Including dacryocystitis
h Including complications during cataract surgery, postoperative wound 
check, unspecific discomfort after ocular surgery, and nasolacrimal stent 
dislocation

Table V: Demographic and presentation characteristics according 
              to the urgency classification

DISCUSSION
The geriatric population is growing globally, and the rate of 
referrals to healthcare institutions is also increasing (2). In 
previous studies, the rate of ED presentations with ophthal-
mic complaints was reported to be between 1.5 and 3.4% 
(8,10-12). Patients presenting to ED with eye complaints are 
first evaluated by an ED physician, and ophthalmology 
consultation is requested in cases deemed necessary. In 
geriatric patients presenting to ED with ocular complaints, 
the agreement rate between the pre-diagnosis of ED physi-
cians and ophthalmologists was reported as 65.2% in a previ-
ous study (13), which is similar to our finding. For the trauma 
and infection cases, we found this rate to be 94.5% and 
�������UHVSHFWLYHO\��%RWK�DQDPQHVLV�DQG�SK\VLFDO�H[DPLQD-
tion findings of patients diagnosed with trauma and infection 
provide more guiding data. This results in higher agreement 

between their pre-diagnoses and definitive diagnoses.
We determined that a higher proportion of ED presentations 
belonged to the female patients (54.2%). When we examined 
the characteristics of the presentation time, we detected no 
difference in seasonal distribution, similar to previous studies 
(11). We observed that there was a higher rate of presenta-
tions on weekdays (75.8%) compared to weekends (24.2%), 
which is also consistent with the literature (11). Concerning 
the distribution of presentations according to the hours of the 
day, they mostly occurred during the evening shift (60.3%). 
We consider that the reason for the lower number of daytime 
presentations (7.4%) is that the patients can be directly exam-
ined by an ophthalmologist during working hours.
The examination of the localization of ophthalmic patholo-
gies revealed that the most common localization was the 
DQWHULRU� VHJPHQW� ��������� 6LQFH� DQWHULRU� VHJPHQW� SDWKROR-
gies generally cause pain and redness, patients are more 
concerned about these symptoms; therefore, they present to 
ED at a higher rate due to these complaints. The most 
frequent diagnoses of the patients were infection and trauma. 
Among those diagnosed with trauma, ocular surface trauma 
DQG� WUDXPDWLF� VXEFRQMXQFWLYDO� KHPRUUKDJH� ZHUH� WKH� PRVW�
FRPPRQ�� 7UDXPD� ZDV� FDXVHG� E\� ZRRGHQ� REMHFWV� LQ� ���
patients, falls in 26 patients, and traffic accidents in 11 
SDWLHQWV�� 6LPLODUO\�� SUHYLRXV� VWXGLHV� GHILQHG� WKH� PRVW�
common causes of ocular trauma in geriatric patients as falls 
DQG� ZRRGHQ� REMHFWV� ���������:H� IRXQG� WKDW� ������ RI� WKH�
WUDXPD� SDWLHQWV� OLYHG� LQ� UXUDO� DUHDV�� DQG� LQMXULHV� UHODWHG� WR�
wood occurred especially after wood chopping and tree 
SUXQLQJ�� 1LQHW\�VL[� �������� RI� WKH� LQMXULHV� RFFXUUHG�
RXWGRRUV��DQG������������LQGRRUV��2SHQ�JOREH�LQMXULHV�ZHUH�
observed in 15 of the trauma cases.
In our study, according to the urgency classification, 52.6% 
of the cases were evaluated as urgent, and the rate of the 
patients in the urgent group was similar to previous studies 
(41.2% and 74.7%) (11,16). In the urgent group, the most 
frequent reasons for ED presentation was glaucoma crisis 
(8%). When we examined the patients with high intraocular 
pressure in more detail, we found that 84.7% had been previ-
ously diagnosed with glaucoma but were not properly or 
regularly using the prescribed medical treatment. In the 
literature, it has been reported that 30-80% of glaucoma 
patients do not comply with medical treatment (17,18). We 
also found that compliance with medical treatment was lower 
in the geriatric patient group; therefore, it is very difficult to 
control intraocular pressure in these patients. Uncontrolled 
intraocular pressure can cause glaucoma progression, 
irreversible loss of vision, and severe eye pain (19-22).
We did not detect a significant difference in the gender and 
seasonal distribution of patients according to the urgency 
classification. Concerning the distribution according to the 
days of the week, weekday presentations were higher in the 
urgent group. However, there was no significant difference 
between the morning, evening and night shifts in relation to 
the rate of presentations. Visual acuity was significantly 
lower in the urgent group, which is in agreement with previ-
ous studies (16). Rossi et al. developed an examination 
DOJRULWKP�FDOOHG�WKH�5RPH�(\H�6FRULQJ�6\VWHP�IRU�8UJHQF\�



ABSTRACT
Objective:
This study aimed to examine the epidemiological and clinical characteristics of geriatric patients 
who presented to the emergency department (ED) with ocular complaints and were referred for 
an ophthalmology consultation and to evaluate the efficacy of visual acuity (VA) as an indicator 
of urgency of care.

Material and Methods:
The data of 730 patients were retrospectively analyzed. Age, gender, presentation complaints, 
presentation time, pre-diagnoses made by the ED physician, definitive diagnosis, VA (logMAR) 
measurements and urgency of care were recorded.

Results: 
The mean age of the patients was 72.7 ± 7.1 years. The percentage of patients presenting to ED 
during evening shift hours was 60.3%, and the rate of presentation on weekdays was 75.8% 
(p<0.05). The agreement rate between the pre-diagnosis of the ED physicians and the final 
diagnosis of the ophthalmologists was 65.2%. The most common reasons for presenting to ED 
were infection (21%) and trauma (19.9%). No pathological finding was present in 10.1%. 
According to the classification of urgency of care, 52.6% of the cases were evaluated as urgent, 
24.3% as semi-urgent, and 23.1% as non-urgent. VA was the lowest (1.49 ± 1.06 logMAR) in the 
urgent group (p<0.01).

Conclusion: 
We consider that low VA can be of great help in evaluating the urgency of geriatric patients 
presenting to ED. In addition, rather than ED, geriatric patients applying to health institutions 
where they can receive outpatient clinic service for non-emergency ocular diseases may allow 
ED to provide better service to other patients with more serious problems.

Key Words: 
Geriatrics, Emergency department, Eye-related emergency, Ocular emergency

ÖZ
/QZQ̫"�
2N�OHU� úLND\HWOH� DFLO� VHUYLVH� �$6�� EDúYXUDQ� YH� RIWDOPRORML�
NRQV�OWDV\RQX�LVWHQHQ�JHULDWULN�KDVWDODUÕQ�HSLGHPL\RORMLN�YH�
NOLQLN� |]HOOLNOHULQLQ� LQFHOHQPHVL�� J|UPH� NHVNLQOL÷LQLQ�
DFLOL\HW�J|VWHUJHVL�RODUDN�HWNLQOL÷LQLQ�GH÷HUOHQGLULOPHVL��

Gereç ve Yöntemler: 
<HGL�\�]�RWX]�KDVWDQÕQ�YHULOHUL�UHWURVSHNWLI�RODUDN�LQFHOHQGL��
<Dú��FLQVL\HW��EDúYXUX�úLND\HWOHUL��EDúYXUX�]DPDQÕ��$6�KHNLPL�
WDUDIÕQGDQ�NRQXODQ�|Q�WDQÕODUÕ��NHVLQ�WDQÕODUÕ��J|UPH�NHVNLQ-
OLNOHUL��ORJ0$5���DFLOL\HW�GXUXPODUÕ�ND\GHGLOGL�

Bulgular: 
+DVWDODUÕQ�\Dú�RUWDODPDVÕ������������ LGL��6DDW�RODUDN�DNúDP�
YDUGL\DVÕQGD�$6� EDúYXUX� RUDQÕ� ������� J�Q� GD÷ÕOÕPGD� GD�
KDIWD�LoL�EDúYXUX�RUDQODUÕ�GD�������LGL��S��������$FLO�KHNLP-
OHULQ� |Q� WDQÕVÕ� LOH� RIWDOPRORJODUÕQ� NHVLQ� WDQÕ� X\XP� RUDQÕ�
������ LGL��+DVWDODUÕQ� HQ� VÕN� EDúYXUX� QHGHQLQLQ� HQIHNVL\RQ�
������ YH� WUDYPD� �������� ROGX÷X� J|U�OG��� +DVWDODUÕQ�
�����¶LQGH�SDWRORMLN�EXOJX�L]OHQPHGL��$FLOL\HW�VÕQÕIODPDVÕQD�
EDNWÕ÷ÕPÕ]�]DPDQ�LVH�������KDVWD�DFLO��������KDVWD�\DUÕDFLO�
YH�������KDVWD�DFLO�ROPD\DQ�RODUDN�GH÷HUOHQGLULOGL��*|UPH�
NHVNLQOL÷LQLQ�DFLO�JUXSWD�HQ�G�ú�N������������ORJ0$5���DFLO�
olmayan grupta (72,82±7,3 logMAR) en yüksekti (p<0.01).

Sonuç: 
g]HOOLNOH�$6� EDúYXUDQ� JHULDWULN� KDVWDODUÕQ� DFLOL\HW� GXUXP-
ODUÕQÕQ�GH÷HUOHQGLULOPHVLQGH�G�ú�N�J|UPH�NHVNLQOL÷LQLQ�EL]H�
ROGXNoD�\DUGÕPFÕ�RODELOHFH÷LQL�G�ú�QPHNWH\L]��$\UÕFD�KDVWD-
ODUÕ� DFLO� ROPD\DQ� RN�OHU� KDVWDOÕNODU� LoLQ� $6� EDúYXUPDN�
\HULQH��SROLNOLQLN�KL]PHWL�DODELOHFHNOHUL�VD÷OÕN�NXUXOXúODUÕQD�
EDúYXUPDODUÕ�$6�GDKD�FLGGL�VRUXQODUÕ�RODQ�KDVWDODUD�GDKD�L\L�
KL]PHW�YHUPHVLQH�RODQDN�VD÷OD\DELOHFH÷LQL�G�ú�QPHNWH\L]�

Anahtar Sözcükler:
*HULDWULN��$FLO�VHUYLV��*|]OH�LOLúNLOL�DFLOOHU��2N�OHU�DFLOOHU

INTRODUCTION
Globally, individuals aged 65 and over are considered as the 
elderly, and their proportion to the total population is increas-
ing day by day. While the elderly population in Turkey was 
6,192,962 (8%) in 2014, it increased by 21.9% in the last five 
years, reaching 7,550,727 (9.1%) in 2019 (1). Population 
estimates show that this increase in the elderly population 
ZLOO�FRQWLQXH��$FFRUGLQJ�WR�SRSXODWLRQ�SURMHFWLRQV��WKH�HOGHU-
ly population ratio is expected to reach 20% of the population 
within the next five years (1). The increase in the rate of the 
elderly population over the years has resulted in the necessity 
to better identify their health problems and develop appropri-
ate approaches. The aging of the population is a global 
phenomenon. Among the factors that prevent the elderly from 
living a healthy life are various psychological and social 
problems that occur at an advanced age and the high 
incidence of diseases. Given the aging of the population, the 
health system must be prepared to serve an increasing 
number of geriatric individuals. The elderly is affected by 

PXOWLSOH� GLVHDVHV� DIIHFWLQJ�PRUELGLW\�� 6LJQV� DQG� V\PSWRPV�
vary for each individual and are generally atypical, making it 
often difficult to diagnose patients. With the growing geriatric 
population, their need for healthcare services also increases 
(2). In particular, geriatric patients constitute a significant 
portion of presentations to the emergency department (ED) 
(3). Ünsal et al. reported that the rate of ED presentation 
among geriatric patients was 12.1-13.8% (4). Previous 
studies have also reported that geriatric patients present to ED 
more frequently and with complex problems, require more 
radiological and laboratory tests, and receive longer-term 
treatment due to their existing comorbidities (5,6).
Visual function is one of the important indicators of health 
(7). In the geriatric population, eye diseases are very common 
and their impact on the quality of life of patients is very high. 
In addition, ocular pathologies constitute an important part of 
ED presentations. Ophthalmological pathologies that 
increase with age can cause the irreversible loss of eye 
function if not properly diagnosed and treated (8,9). It is 
important to examine the ED presentation characteristics of 
the patients for the development of diagnosis and treatment 
algorithms. In this study, we aimed to examine the epidemio-
logical and clinical features of geriatric patients who present-
ed to the ED of a tertiary hospital with eye complaints and 
were referred to an ophthalmologist for an emergency exam-
ination and to evaluate the efficacy of visual acuity as an 
indicator of urgency of care.

5)<-:ʈ)4�IVL�5-<07,;
6WXG\�3RSXODWLRQ��7KLV�UHWURVSHFWLYH�VWXG\�ZDV�DSSURYHG�E\�
the local ethics committee of Akdeniz University Faculty of 
0HGLFLQH� �$SSURYDO� 1XPEHU�� .$(.������ ������������
where the study was conducted in compliance with the ethical 
standards set out in the Declaration of Helsinki. The records 
of patients aged 65 and over who presented to ED and were 
referred for an ophthalmology consultation between January 
1, 2018 and December 31, 2019 were retrospectively 
reviewed. Patients whose records could not be reached were 
excluded from the study.

Data Collection: 
The patients’ age, gender, presentation complaints, presenta-
tion time, pre-diagnoses made by the ED physician, definitive 
diagnoses, visual acuity (logMAR) measurements, urgency 
of care (urgent, semi-urgent, and non-urgent), hospitalization 
requirement, and repeated ED presentations with the same 
complaint were recorded. In addition, for the patients present-
ing with trauma, the type and cause of trauma, location of 
LQMXU\�� DQG� VXUJLFDO� UHTXLUHPHQW� ZHUH� QRWHG�� 3UHVHQWDWLRQ�
KRXUV�ZHUH� GLYLGHG� LQWR� WKUHH� VKLIWV��PRUQLQJ� ��� D�P�� WR� ��
p.m.), evening (4 p.m. to 12 a.m.), and night (12 a.m. to 8 
a.m.). In addition, the seasonal and weekday/weekend distri-
butions of the presentations were examined. The visual acuity 
of the eye causing the complaints was recorded, and if there 
were complaints in both eyes, the visual acuity of the eye 
with poorer visual function was evaluated. The LogMAR 
visual acuity of 2 was used to determine patients with finger 

counting level, and 2.3, 2.8 and 3 were used to determine 
those with hand movements, light perception, and no light 
perception, respectively. Outcomes were determined as 
discharge from ED and admission to the ophthalmology 
service for surgical or medical treatment.

Categorization:
 In light of the classifications used in previous studies (10,11), 
the patients were divided into three groups according to the 
XUJHQF\�RI�FDUH��XUJHQW��VHPL�XUJHQW��DQG�QRQ�XUJHQW��3RVVL-
ble ocular emergencies were included in the urgent group, 
semi-emergent ocular findings in the semi-urgent group, 
non-emergent ocular findings in the non-urgent group, and 
patients presenting to ED with non-ocular complaints that did 
not require urgent treatment and underwent etiology-oriented 
examinations were included in the non-urgent group. Presen-
tations to ED within one month after any eye surgery were 
evaluated under a separate group. In addition, considering 
ocular pathologies, the cases were classified as eyelid, anteri-
or segment, posterior segment, orbital, other (non-ocular 
complaints, examinations for etiology) and normal.

Statistical Analysis
6WDWLVWLFDO�DQDO\VLV�ZDV�SHUIRUPHG�XVLQJ�,%0�6366��YHUVLRQ�
����� �6366� ,QF��� ,/�86$�� VRIWZDUH��7R� GHILQH� WKH� VDPSOH��
continuous variables were expressed as mean ± standard 
deviation and median (minimum-maximum) values and 
categorical variables as numbers and percentages. Normality 
ZDV� WHVWHG� XVLQJ� WKH� 6KDSLUR±:LON� WHVW� LQ� JURXSV� ZLWK� D�
VDPSOH� VL]H� RI� ���� DQG� WKH� .ROPRJRURY±6PLUQRY� WHVW� LQ�
groups with a sample size of >50. In the comparison of the 
continuous data, the chi-square test was applied to the 
non-normally distributed data, and the independent-samples 
t-test was used for the data with a normal distribution. The 
results were evaluated at the 95% confidence interval, and a p 
value of <0.05 was considered statistically significant.

:-;=4<;
The data of 730 patients aged 65 and over who presented to 
ED between January 1, 2018 and December 31, 2019 and 
were referred for an ophthalmology consultation were 
analyzed. The data on the demographic and presentation 
characteristics of the patients are summarized in Table I. The 
mean age of the patients was 72.7 ± 7.1 years, and the presen-
tation rate was higher among women (54.2%). Of the presen-
tations, 60.3% occurred during the evening shift, 32.3% 
during the night shift, and 7.4% during the morning shift. The 
rate of weekday presentations was 75.8%. There was no 
significant difference in seasonal distribution.
The patients were first evaluated by an ED physician and then 
referred to an ophthalmologist with a pre-diagnosis. The 
agreement rate between the pre-diagnosis of the ED physi-
cians and the final diagnosis of the ophthalmologists was 
65.2%. Pathologies were observed in the anterior segment in 
52.5% of the patients, posterior segment in 21.6%, eyelid in 
8.1%, and orbital in 5.1% while extraocular pathologies were 
seen in 5.1% of the patients and no pathological finding was 

present in 10.1% (Table II). 
Table I: Demographic and presentation characteristics of the patients

Table II: Pathology localization and emergency classification of the patients

The most common reasons for ED presentation were infec-
tion (21%) and trauma (19.9%). Examining trauma factors, it 
was seen that the three most common factors were wooden 
REMHFWV��Q� ������IDOOV��Q� ������DQG�WUDIILF�DFFLGHQWV��Q� ������
1LQHW\�VL[���������RI�WKH�LQMXULHV�RFFXUUHG�RXWGRRUV�DQG����
(33.8%) indoors (Table III).
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and Emergency to be used in the triage of patients with 
ophthalmology complaints. In this system, redness, pain, loss 
of vision, and open eye risk were used as parameters, and 
patients were classified as urgent or non-urgent according to 
WKH�VFRULQJ�PDGH�EDVHG�RQ�WKHVH�SDUDPHWHUV�������6LPLODUO\��
other studies have reported that low visual acuity can be used 
for hospitalization indication and ED triage (24,25). We also 
consider that visual acuity is an important factor in showing 
the urgency of ED cases during the examinations performed 
before referring them for an ophthalmology consultation.
There are many reasons why the geriatric population is more 
difficult to treat than younger patients. They require special 
attention and care from the first time they present to the 
hospital. Obtaining history can also be more difficult than 
expected, especially when there are communication 
problems. In this group, symptoms are generally atypical, and 
there are often no classical physical examination findings. In 
addition, many diseases occur almost exclusively in the 
elderly and cause permanent problems if not properly treated. 
Therefore, there is a need for a diagnosis system and medical 
care services specific to geriatric patients. It is especially 
important to evaluate the urgency of geriatric patients that 
present to ED. We consider that low visual acuity can be of 
great assistance in this evaluation. In addition, closer outpa-
tient clinic follow-up and easier-to-use and less (combined) 
drug choices can be preferred to increase compliance with 
prescribed medical treatment. 
Our study also has certain limitations, such as a relatively 
small sample size and retrospective design. In addition, 
patients who presented to ED and requested an ophthalmolo-
gy consultation were included in the study, but the data of 
those with ocular complaints who were treated and 
discharged by ED physicians were excluded, which may have 
resulted in missing information. Despite these limitations, 
this study also has some strengths. While similar previous 
studies used diagnosis codes (10,11), we directly evaluated 
the ophthalmologist examination notes, increasing the 
accuracy of the diagnoses. In addition, in contrast to previous 
research targeting the general population (16), we evaluated a 
specific patient group; i.e., geriatric patients; therefore, we 
consider our data to be valuable from an epidemiological 
point of view despite the smaller number of patients.

+76+4=;176
We consider that low visual acuity can be of great help in 
evaluating the urgency of geriatric patients presenting to ED. 
Approximately a quarter of geriatric patients that visited ED 
due to ocular problems were diagnosed with non-urgent 
FRQGLWLRQV��%HWWHU�LQIRUPLQJ�DQG�HQFRXUDJLQJ�WKHVH�SDWLHQWV�
to seek outpatient services rather than ED for non-emergency 
ocular diseases can allow ED to provide better services to 
patients with more serious problems. Furthermore, it is 
important to determine the ED presentation characteristics of 
the geriatric patients for the development of diagnosis and 
treatment algorithms.
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Table III: Distribution of the patients according to the causative 
                 factor and place of trauma 

According to the urgency classification, 52.6% of the cases 
were evaluated as urgent, 24.3% as semi-urgent, and 23.1% 
as non-urgent (Table II). The distribution of the diagnoses 
according to the urgency categories are given in Table IV and 
demographic and presentation characteristics according to 
urgency classifications are shown in Table V. There was no 
statistical difference in the urgency classification of the 
patients in terms of gender and seasonal distributions (p > 
0.05). Concerning the days of the week, there was a higher 
rate of weekday presentations in the urgent group (p < 0.01). 
There was no difference between the morning and evening 
QLJKW�VKLIWV�LQ�WHUPV�RI�XUJHQF\�GLVWULEXWLRQ��S� ��������
Visual acuity was the lowest (1.49 ± 1.06 logMAR) in the 
urgent group and the highest (72.82 ± 7.3 logMAR) in the 
non-urgent group (p < 0.01). The most common outcome was 
hospitalization in the urgent group and discharge from ED 
after treatment in the non-urgent group (p < 0.001).
Of all the patients, 625 (85.6%) were discharged after the 
ophthalmological examination, and 105 (14.4%) were hospi-
WDOL]HG��6XUJLFDO� WUHDWPHQW�ZDV�DSSOLHG� WR���� �������RI� WKH�
hospitalized patients (Table II). Primary repair was 
SHUIRUPHG� LQ� ��� ������� SDWLHQWV� GXH� WR� RSHQ� JOREH� LQMXU\��
evisceration was undertaken in 12 (1.6%) patients, lens 
extraction and/or intraocular lens implantation in eight 
(1.1%) patients, cryotherapy in four (0.5%) patients, and 
SULPDU\� VXWXULQJ� LQ� RQH� ������� SDWLHQW� GXH� WR� FRQMXQFWLYDO�
incision.

Table IV: Distribution of the patients’ diagnoses according to the urgency      
                 classification 

a Including retinal artery and vein occlusion
b Including postoperative and endogenous endophthalmitis
F�,QFOXGLQJ�EDFWHULDO��YLUDO�DQG�DOOHUJLF�FRQMXQFWLYLWLV
d Including cellulitis outside the orbit and dermatitis
e Including diabetic, hypertensive and myopic retinopathy
f Including extraocular skin infection
g Including dacryocystitis
h Including complications during cataract surgery, postoperative wound 
check, unspecific discomfort after ocular surgery, and nasolacrimal stent 
dislocation

Table V: Demographic and presentation characteristics according 
              to the urgency classification

DISCUSSION
The geriatric population is growing globally, and the rate of 
referrals to healthcare institutions is also increasing (2). In 
previous studies, the rate of ED presentations with ophthal-
mic complaints was reported to be between 1.5 and 3.4% 
(8,10-12). Patients presenting to ED with eye complaints are 
first evaluated by an ED physician, and ophthalmology 
consultation is requested in cases deemed necessary. In 
geriatric patients presenting to ED with ocular complaints, 
the agreement rate between the pre-diagnosis of ED physi-
cians and ophthalmologists was reported as 65.2% in a previ-
ous study (13), which is similar to our finding. For the trauma 
and infection cases, we found this rate to be 94.5% and 
�������UHVSHFWLYHO\��%RWK�DQDPQHVLV�DQG�SK\VLFDO�H[DPLQD-
tion findings of patients diagnosed with trauma and infection 
provide more guiding data. This results in higher agreement 

between their pre-diagnoses and definitive diagnoses.
We determined that a higher proportion of ED presentations 
belonged to the female patients (54.2%). When we examined 
the characteristics of the presentation time, we detected no 
difference in seasonal distribution, similar to previous studies 
(11). We observed that there was a higher rate of presenta-
tions on weekdays (75.8%) compared to weekends (24.2%), 
which is also consistent with the literature (11). Concerning 
the distribution of presentations according to the hours of the 
day, they mostly occurred during the evening shift (60.3%). 
We consider that the reason for the lower number of daytime 
presentations (7.4%) is that the patients can be directly exam-
ined by an ophthalmologist during working hours.
The examination of the localization of ophthalmic patholo-
gies revealed that the most common localization was the 
DQWHULRU� VHJPHQW� ��������� 6LQFH� DQWHULRU� VHJPHQW� SDWKROR-
gies generally cause pain and redness, patients are more 
concerned about these symptoms; therefore, they present to 
ED at a higher rate due to these complaints. The most 
frequent diagnoses of the patients were infection and trauma. 
Among those diagnosed with trauma, ocular surface trauma 
DQG� WUDXPDWLF� VXEFRQMXQFWLYDO� KHPRUUKDJH� ZHUH� WKH� PRVW�
FRPPRQ�� 7UDXPD� ZDV� FDXVHG� E\� ZRRGHQ� REMHFWV� LQ� ���
patients, falls in 26 patients, and traffic accidents in 11 
SDWLHQWV�� 6LPLODUO\�� SUHYLRXV� VWXGLHV� GHILQHG� WKH� PRVW�
common causes of ocular trauma in geriatric patients as falls 
DQG� ZRRGHQ� REMHFWV� ���������:H� IRXQG� WKDW� ������ RI� WKH�
WUDXPD� SDWLHQWV� OLYHG� LQ� UXUDO� DUHDV�� DQG� LQMXULHV� UHODWHG� WR�
wood occurred especially after wood chopping and tree 
SUXQLQJ�� 1LQHW\�VL[� �������� RI� WKH� LQMXULHV� RFFXUUHG�
RXWGRRUV��DQG������������LQGRRUV��2SHQ�JOREH�LQMXULHV�ZHUH�
observed in 15 of the trauma cases.
In our study, according to the urgency classification, 52.6% 
of the cases were evaluated as urgent, and the rate of the 
patients in the urgent group was similar to previous studies 
(41.2% and 74.7%) (11,16). In the urgent group, the most 
frequent reasons for ED presentation was glaucoma crisis 
(8%). When we examined the patients with high intraocular 
pressure in more detail, we found that 84.7% had been previ-
ously diagnosed with glaucoma but were not properly or 
regularly using the prescribed medical treatment. In the 
literature, it has been reported that 30-80% of glaucoma 
patients do not comply with medical treatment (17,18). We 
also found that compliance with medical treatment was lower 
in the geriatric patient group; therefore, it is very difficult to 
control intraocular pressure in these patients. Uncontrolled 
intraocular pressure can cause glaucoma progression, 
irreversible loss of vision, and severe eye pain (19-22).
We did not detect a significant difference in the gender and 
seasonal distribution of patients according to the urgency 
classification. Concerning the distribution according to the 
days of the week, weekday presentations were higher in the 
urgent group. However, there was no significant difference 
between the morning, evening and night shifts in relation to 
the rate of presentations. Visual acuity was significantly 
lower in the urgent group, which is in agreement with previ-
ous studies (16). Rossi et al. developed an examination 
DOJRULWKP�FDOOHG�WKH�5RPH�(\H�6FRULQJ�6\VWHP�IRU�8UJHQF\�
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ABSTRACT
Objective:
This study aimed to examine the epidemiological and clinical characteristics of geriatric patients 
who presented to the emergency department (ED) with ocular complaints and were referred for 
an ophthalmology consultation and to evaluate the efficacy of visual acuity (VA) as an indicator 
of urgency of care.

Material and Methods:
The data of 730 patients were retrospectively analyzed. Age, gender, presentation complaints, 
presentation time, pre-diagnoses made by the ED physician, definitive diagnosis, VA (logMAR) 
measurements and urgency of care were recorded.

Results: 
The mean age of the patients was 72.7 ± 7.1 years. The percentage of patients presenting to ED 
during evening shift hours was 60.3%, and the rate of presentation on weekdays was 75.8% 
(p<0.05). The agreement rate between the pre-diagnosis of the ED physicians and the final 
diagnosis of the ophthalmologists was 65.2%. The most common reasons for presenting to ED 
were infection (21%) and trauma (19.9%). No pathological finding was present in 10.1%. 
According to the classification of urgency of care, 52.6% of the cases were evaluated as urgent, 
24.3% as semi-urgent, and 23.1% as non-urgent. VA was the lowest (1.49 ± 1.06 logMAR) in the 
urgent group (p<0.01).

Conclusion: 
We consider that low VA can be of great help in evaluating the urgency of geriatric patients 
presenting to ED. In addition, rather than ED, geriatric patients applying to health institutions 
where they can receive outpatient clinic service for non-emergency ocular diseases may allow 
ED to provide better service to other patients with more serious problems.

Key Words: 
Geriatrics, Emergency department, Eye-related emergency, Ocular emergency
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2N�OHU� úLND\HWOH� DFLO� VHUYLVH� �$6�� EDúYXUDQ� YH� RIWDOPRORML�
NRQV�OWDV\RQX�LVWHQHQ�JHULDWULN�KDVWDODUÕQ�HSLGHPL\RORMLN�YH�
NOLQLN� |]HOOLNOHULQLQ� LQFHOHQPHVL�� J|UPH� NHVNLQOL÷LQLQ�
DFLOL\HW�J|VWHUJHVL�RODUDN�HWNLQOL÷LQLQ�GH÷HUOHQGLULOPHVL��

Gereç ve Yöntemler: 
<HGL�\�]�RWX]�KDVWDQÕQ�YHULOHUL�UHWURVSHNWLI�RODUDN�LQFHOHQGL��
<Dú��FLQVL\HW��EDúYXUX�úLND\HWOHUL��EDúYXUX�]DPDQÕ��$6�KHNLPL�
WDUDIÕQGDQ�NRQXODQ�|Q�WDQÕODUÕ��NHVLQ�WDQÕODUÕ��J|UPH�NHVNLQ-
OLNOHUL��ORJ0$5���DFLOL\HW�GXUXPODUÕ�ND\GHGLOGL�

Bulgular: 
+DVWDODUÕQ�\Dú�RUWDODPDVÕ������������ LGL��6DDW�RODUDN�DNúDP�
YDUGL\DVÕQGD�$6� EDúYXUX� RUDQÕ� ������� J�Q� GD÷ÕOÕPGD� GD�
KDIWD�LoL�EDúYXUX�RUDQODUÕ�GD�������LGL��S��������$FLO�KHNLP-
OHULQ� |Q� WDQÕVÕ� LOH� RIWDOPRORJODUÕQ� NHVLQ� WDQÕ� X\XP� RUDQÕ�
������ LGL��+DVWDODUÕQ� HQ� VÕN� EDúYXUX� QHGHQLQLQ� HQIHNVL\RQ�
������ YH� WUDYPD� �������� ROGX÷X� J|U�OG��� +DVWDODUÕQ�
�����¶LQGH�SDWRORMLN�EXOJX�L]OHQPHGL��$FLOL\HW�VÕQÕIODPDVÕQD�
EDNWÕ÷ÕPÕ]�]DPDQ�LVH�������KDVWD�DFLO��������KDVWD�\DUÕDFLO�
YH�������KDVWD�DFLO�ROPD\DQ�RODUDN�GH÷HUOHQGLULOGL��*|UPH�
NHVNLQOL÷LQLQ�DFLO�JUXSWD�HQ�G�ú�N������������ORJ0$5���DFLO�
olmayan grupta (72,82±7,3 logMAR) en yüksekti (p<0.01).

Sonuç: 
g]HOOLNOH�$6� EDúYXUDQ� JHULDWULN� KDVWDODUÕQ� DFLOL\HW� GXUXP-
ODUÕQÕQ�GH÷HUOHQGLULOPHVLQGH�G�ú�N�J|UPH�NHVNLQOL÷LQLQ�EL]H�
ROGXNoD�\DUGÕPFÕ�RODELOHFH÷LQL�G�ú�QPHNWH\L]��$\UÕFD�KDVWD-
ODUÕ� DFLO� ROPD\DQ� RN�OHU� KDVWDOÕNODU� LoLQ� $6� EDúYXUPDN�
\HULQH��SROLNOLQLN�KL]PHWL�DODELOHFHNOHUL�VD÷OÕN�NXUXOXúODUÕQD�
EDúYXUPDODUÕ�$6�GDKD�FLGGL�VRUXQODUÕ�RODQ�KDVWDODUD�GDKD�L\L�
KL]PHW�YHUPHVLQH�RODQDN�VD÷OD\DELOHFH÷LQL�G�ú�QPHNWH\L]�

Anahtar Sözcükler:
*HULDWULN��$FLO�VHUYLV��*|]OH�LOLúNLOL�DFLOOHU��2N�OHU�DFLOOHU

INTRODUCTION
Globally, individuals aged 65 and over are considered as the 
elderly, and their proportion to the total population is increas-
ing day by day. While the elderly population in Turkey was 
6,192,962 (8%) in 2014, it increased by 21.9% in the last five 
years, reaching 7,550,727 (9.1%) in 2019 (1). Population 
estimates show that this increase in the elderly population 
ZLOO�FRQWLQXH��$FFRUGLQJ�WR�SRSXODWLRQ�SURMHFWLRQV��WKH�HOGHU-
ly population ratio is expected to reach 20% of the population 
within the next five years (1). The increase in the rate of the 
elderly population over the years has resulted in the necessity 
to better identify their health problems and develop appropri-
ate approaches. The aging of the population is a global 
phenomenon. Among the factors that prevent the elderly from 
living a healthy life are various psychological and social 
problems that occur at an advanced age and the high 
incidence of diseases. Given the aging of the population, the 
health system must be prepared to serve an increasing 
number of geriatric individuals. The elderly is affected by 

PXOWLSOH� GLVHDVHV� DIIHFWLQJ�PRUELGLW\�� 6LJQV� DQG� V\PSWRPV�
vary for each individual and are generally atypical, making it 
often difficult to diagnose patients. With the growing geriatric 
population, their need for healthcare services also increases 
(2). In particular, geriatric patients constitute a significant 
portion of presentations to the emergency department (ED) 
(3). Ünsal et al. reported that the rate of ED presentation 
among geriatric patients was 12.1-13.8% (4). Previous 
studies have also reported that geriatric patients present to ED 
more frequently and with complex problems, require more 
radiological and laboratory tests, and receive longer-term 
treatment due to their existing comorbidities (5,6).
Visual function is one of the important indicators of health 
(7). In the geriatric population, eye diseases are very common 
and their impact on the quality of life of patients is very high. 
In addition, ocular pathologies constitute an important part of 
ED presentations. Ophthalmological pathologies that 
increase with age can cause the irreversible loss of eye 
function if not properly diagnosed and treated (8,9). It is 
important to examine the ED presentation characteristics of 
the patients for the development of diagnosis and treatment 
algorithms. In this study, we aimed to examine the epidemio-
logical and clinical features of geriatric patients who present-
ed to the ED of a tertiary hospital with eye complaints and 
were referred to an ophthalmologist for an emergency exam-
ination and to evaluate the efficacy of visual acuity as an 
indicator of urgency of care.

5)<-:ʈ)4�IVL�5-<07,;
6WXG\�3RSXODWLRQ��7KLV�UHWURVSHFWLYH�VWXG\�ZDV�DSSURYHG�E\�
the local ethics committee of Akdeniz University Faculty of 
0HGLFLQH� �$SSURYDO� 1XPEHU�� .$(.������ ������������
where the study was conducted in compliance with the ethical 
standards set out in the Declaration of Helsinki. The records 
of patients aged 65 and over who presented to ED and were 
referred for an ophthalmology consultation between January 
1, 2018 and December 31, 2019 were retrospectively 
reviewed. Patients whose records could not be reached were 
excluded from the study.

Data Collection: 
The patients’ age, gender, presentation complaints, presenta-
tion time, pre-diagnoses made by the ED physician, definitive 
diagnoses, visual acuity (logMAR) measurements, urgency 
of care (urgent, semi-urgent, and non-urgent), hospitalization 
requirement, and repeated ED presentations with the same 
complaint were recorded. In addition, for the patients present-
ing with trauma, the type and cause of trauma, location of 
LQMXU\�� DQG� VXUJLFDO� UHTXLUHPHQW� ZHUH� QRWHG�� 3UHVHQWDWLRQ�
KRXUV�ZHUH� GLYLGHG� LQWR� WKUHH� VKLIWV��PRUQLQJ� ��� D�P�� WR� ��
p.m.), evening (4 p.m. to 12 a.m.), and night (12 a.m. to 8 
a.m.). In addition, the seasonal and weekday/weekend distri-
butions of the presentations were examined. The visual acuity 
of the eye causing the complaints was recorded, and if there 
were complaints in both eyes, the visual acuity of the eye 
with poorer visual function was evaluated. The LogMAR 
visual acuity of 2 was used to determine patients with finger 

counting level, and 2.3, 2.8 and 3 were used to determine 
those with hand movements, light perception, and no light 
perception, respectively. Outcomes were determined as 
discharge from ED and admission to the ophthalmology 
service for surgical or medical treatment.

Categorization:
 In light of the classifications used in previous studies (10,11), 
the patients were divided into three groups according to the 
XUJHQF\�RI�FDUH��XUJHQW��VHPL�XUJHQW��DQG�QRQ�XUJHQW��3RVVL-
ble ocular emergencies were included in the urgent group, 
semi-emergent ocular findings in the semi-urgent group, 
non-emergent ocular findings in the non-urgent group, and 
patients presenting to ED with non-ocular complaints that did 
not require urgent treatment and underwent etiology-oriented 
examinations were included in the non-urgent group. Presen-
tations to ED within one month after any eye surgery were 
evaluated under a separate group. In addition, considering 
ocular pathologies, the cases were classified as eyelid, anteri-
or segment, posterior segment, orbital, other (non-ocular 
complaints, examinations for etiology) and normal.

Statistical Analysis
6WDWLVWLFDO�DQDO\VLV�ZDV�SHUIRUPHG�XVLQJ�,%0�6366��YHUVLRQ�
����� �6366� ,QF��� ,/�86$�� VRIWZDUH��7R� GHILQH� WKH� VDPSOH��
continuous variables were expressed as mean ± standard 
deviation and median (minimum-maximum) values and 
categorical variables as numbers and percentages. Normality 
ZDV� WHVWHG� XVLQJ� WKH� 6KDSLUR±:LON� WHVW� LQ� JURXSV� ZLWK� D�
VDPSOH� VL]H� RI� ���� DQG� WKH� .ROPRJRURY±6PLUQRY� WHVW� LQ�
groups with a sample size of >50. In the comparison of the 
continuous data, the chi-square test was applied to the 
non-normally distributed data, and the independent-samples 
t-test was used for the data with a normal distribution. The 
results were evaluated at the 95% confidence interval, and a p 
value of <0.05 was considered statistically significant.

:-;=4<;
The data of 730 patients aged 65 and over who presented to 
ED between January 1, 2018 and December 31, 2019 and 
were referred for an ophthalmology consultation were 
analyzed. The data on the demographic and presentation 
characteristics of the patients are summarized in Table I. The 
mean age of the patients was 72.7 ± 7.1 years, and the presen-
tation rate was higher among women (54.2%). Of the presen-
tations, 60.3% occurred during the evening shift, 32.3% 
during the night shift, and 7.4% during the morning shift. The 
rate of weekday presentations was 75.8%. There was no 
significant difference in seasonal distribution.
The patients were first evaluated by an ED physician and then 
referred to an ophthalmologist with a pre-diagnosis. The 
agreement rate between the pre-diagnosis of the ED physi-
cians and the final diagnosis of the ophthalmologists was 
65.2%. Pathologies were observed in the anterior segment in 
52.5% of the patients, posterior segment in 21.6%, eyelid in 
8.1%, and orbital in 5.1% while extraocular pathologies were 
seen in 5.1% of the patients and no pathological finding was 

present in 10.1% (Table II). 
Table I: Demographic and presentation characteristics of the patients

Table II: Pathology localization and emergency classification of the patients

The most common reasons for ED presentation were infec-
tion (21%) and trauma (19.9%). Examining trauma factors, it 
was seen that the three most common factors were wooden 
REMHFWV��Q� ������IDOOV��Q� ������DQG�WUDIILF�DFFLGHQWV��Q� ������
1LQHW\�VL[���������RI�WKH�LQMXULHV�RFFXUUHG�RXWGRRUV�DQG����
(33.8%) indoors (Table III).

and Emergency to be used in the triage of patients with 
ophthalmology complaints. In this system, redness, pain, loss 
of vision, and open eye risk were used as parameters, and 
patients were classified as urgent or non-urgent according to 
WKH�VFRULQJ�PDGH�EDVHG�RQ�WKHVH�SDUDPHWHUV�������6LPLODUO\��
other studies have reported that low visual acuity can be used 
for hospitalization indication and ED triage (24,25). We also 
consider that visual acuity is an important factor in showing 
the urgency of ED cases during the examinations performed 
before referring them for an ophthalmology consultation.
There are many reasons why the geriatric population is more 
difficult to treat than younger patients. They require special 
attention and care from the first time they present to the 
hospital. Obtaining history can also be more difficult than 
expected, especially when there are communication 
problems. In this group, symptoms are generally atypical, and 
there are often no classical physical examination findings. In 
addition, many diseases occur almost exclusively in the 
elderly and cause permanent problems if not properly treated. 
Therefore, there is a need for a diagnosis system and medical 
care services specific to geriatric patients. It is especially 
important to evaluate the urgency of geriatric patients that 
present to ED. We consider that low visual acuity can be of 
great assistance in this evaluation. In addition, closer outpa-
tient clinic follow-up and easier-to-use and less (combined) 
drug choices can be preferred to increase compliance with 
prescribed medical treatment. 
Our study also has certain limitations, such as a relatively 
small sample size and retrospective design. In addition, 
patients who presented to ED and requested an ophthalmolo-
gy consultation were included in the study, but the data of 
those with ocular complaints who were treated and 
discharged by ED physicians were excluded, which may have 
resulted in missing information. Despite these limitations, 
this study also has some strengths. While similar previous 
studies used diagnosis codes (10,11), we directly evaluated 
the ophthalmologist examination notes, increasing the 
accuracy of the diagnoses. In addition, in contrast to previous 
research targeting the general population (16), we evaluated a 
specific patient group; i.e., geriatric patients; therefore, we 
consider our data to be valuable from an epidemiological 
point of view despite the smaller number of patients.

+76+4=;176
We consider that low visual acuity can be of great help in 
evaluating the urgency of geriatric patients presenting to ED. 
Approximately a quarter of geriatric patients that visited ED 
due to ocular problems were diagnosed with non-urgent 
FRQGLWLRQV��%HWWHU�LQIRUPLQJ�DQG�HQFRXUDJLQJ�WKHVH�SDWLHQWV�
to seek outpatient services rather than ED for non-emergency 
ocular diseases can allow ED to provide better services to 
patients with more serious problems. Furthermore, it is 
important to determine the ED presentation characteristics of 
the geriatric patients for the development of diagnosis and 
treatment algorithms.
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Table III: Distribution of the patients according to the causative 
                 factor and place of trauma 

According to the urgency classification, 52.6% of the cases 
were evaluated as urgent, 24.3% as semi-urgent, and 23.1% 
as non-urgent (Table II). The distribution of the diagnoses 
according to the urgency categories are given in Table IV and 
demographic and presentation characteristics according to 
urgency classifications are shown in Table V. There was no 
statistical difference in the urgency classification of the 
patients in terms of gender and seasonal distributions (p > 
0.05). Concerning the days of the week, there was a higher 
rate of weekday presentations in the urgent group (p < 0.01). 
There was no difference between the morning and evening 
QLJKW�VKLIWV�LQ�WHUPV�RI�XUJHQF\�GLVWULEXWLRQ��S� ��������
Visual acuity was the lowest (1.49 ± 1.06 logMAR) in the 
urgent group and the highest (72.82 ± 7.3 logMAR) in the 
non-urgent group (p < 0.01). The most common outcome was 
hospitalization in the urgent group and discharge from ED 
after treatment in the non-urgent group (p < 0.001).
Of all the patients, 625 (85.6%) were discharged after the 
ophthalmological examination, and 105 (14.4%) were hospi-
WDOL]HG��6XUJLFDO� WUHDWPHQW�ZDV�DSSOLHG� WR���� �������RI� WKH�
hospitalized patients (Table II). Primary repair was 
SHUIRUPHG� LQ� ��� ������� SDWLHQWV� GXH� WR� RSHQ� JOREH� LQMXU\��
evisceration was undertaken in 12 (1.6%) patients, lens 
extraction and/or intraocular lens implantation in eight 
(1.1%) patients, cryotherapy in four (0.5%) patients, and 
SULPDU\� VXWXULQJ� LQ� RQH� ������� SDWLHQW� GXH� WR� FRQMXQFWLYDO�
incision.

Table IV: Distribution of the patients’ diagnoses according to the urgency      
                 classification 
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a Including retinal artery and vein occlusion
b Including postoperative and endogenous endophthalmitis
F�,QFOXGLQJ�EDFWHULDO��YLUDO�DQG�DOOHUJLF�FRQMXQFWLYLWLV
d Including cellulitis outside the orbit and dermatitis
e Including diabetic, hypertensive and myopic retinopathy
f Including extraocular skin infection
g Including dacryocystitis
h Including complications during cataract surgery, postoperative wound 
check, unspecific discomfort after ocular surgery, and nasolacrimal stent 
dislocation

Table V: Demographic and presentation characteristics according 
              to the urgency classification

DISCUSSION
The geriatric population is growing globally, and the rate of 
referrals to healthcare institutions is also increasing (2). In 
previous studies, the rate of ED presentations with ophthal-
mic complaints was reported to be between 1.5 and 3.4% 
(8,10-12). Patients presenting to ED with eye complaints are 
first evaluated by an ED physician, and ophthalmology 
consultation is requested in cases deemed necessary. In 
geriatric patients presenting to ED with ocular complaints, 
the agreement rate between the pre-diagnosis of ED physi-
cians and ophthalmologists was reported as 65.2% in a previ-
ous study (13), which is similar to our finding. For the trauma 
and infection cases, we found this rate to be 94.5% and 
�������UHVSHFWLYHO\��%RWK�DQDPQHVLV�DQG�SK\VLFDO�H[DPLQD-
tion findings of patients diagnosed with trauma and infection 
provide more guiding data. This results in higher agreement 

between their pre-diagnoses and definitive diagnoses.
We determined that a higher proportion of ED presentations 
belonged to the female patients (54.2%). When we examined 
the characteristics of the presentation time, we detected no 
difference in seasonal distribution, similar to previous studies 
(11). We observed that there was a higher rate of presenta-
tions on weekdays (75.8%) compared to weekends (24.2%), 
which is also consistent with the literature (11). Concerning 
the distribution of presentations according to the hours of the 
day, they mostly occurred during the evening shift (60.3%). 
We consider that the reason for the lower number of daytime 
presentations (7.4%) is that the patients can be directly exam-
ined by an ophthalmologist during working hours.
The examination of the localization of ophthalmic patholo-
gies revealed that the most common localization was the 
DQWHULRU� VHJPHQW� ��������� 6LQFH� DQWHULRU� VHJPHQW� SDWKROR-
gies generally cause pain and redness, patients are more 
concerned about these symptoms; therefore, they present to 
ED at a higher rate due to these complaints. The most 
frequent diagnoses of the patients were infection and trauma. 
Among those diagnosed with trauma, ocular surface trauma 
DQG� WUDXPDWLF� VXEFRQMXQFWLYDO� KHPRUUKDJH� ZHUH� WKH� PRVW�
FRPPRQ�� 7UDXPD� ZDV� FDXVHG� E\� ZRRGHQ� REMHFWV� LQ� ���
patients, falls in 26 patients, and traffic accidents in 11 
SDWLHQWV�� 6LPLODUO\�� SUHYLRXV� VWXGLHV� GHILQHG� WKH� PRVW�
common causes of ocular trauma in geriatric patients as falls 
DQG� ZRRGHQ� REMHFWV� ���������:H� IRXQG� WKDW� ������ RI� WKH�
WUDXPD� SDWLHQWV� OLYHG� LQ� UXUDO� DUHDV�� DQG� LQMXULHV� UHODWHG� WR�
wood occurred especially after wood chopping and tree 
SUXQLQJ�� 1LQHW\�VL[� �������� RI� WKH� LQMXULHV� RFFXUUHG�
RXWGRRUV��DQG������������LQGRRUV��2SHQ�JOREH�LQMXULHV�ZHUH�
observed in 15 of the trauma cases.
In our study, according to the urgency classification, 52.6% 
of the cases were evaluated as urgent, and the rate of the 
patients in the urgent group was similar to previous studies 
(41.2% and 74.7%) (11,16). In the urgent group, the most 
frequent reasons for ED presentation was glaucoma crisis 
(8%). When we examined the patients with high intraocular 
pressure in more detail, we found that 84.7% had been previ-
ously diagnosed with glaucoma but were not properly or 
regularly using the prescribed medical treatment. In the 
literature, it has been reported that 30-80% of glaucoma 
patients do not comply with medical treatment (17,18). We 
also found that compliance with medical treatment was lower 
in the geriatric patient group; therefore, it is very difficult to 
control intraocular pressure in these patients. Uncontrolled 
intraocular pressure can cause glaucoma progression, 
irreversible loss of vision, and severe eye pain (19-22).
We did not detect a significant difference in the gender and 
seasonal distribution of patients according to the urgency 
classification. Concerning the distribution according to the 
days of the week, weekday presentations were higher in the 
urgent group. However, there was no significant difference 
between the morning, evening and night shifts in relation to 
the rate of presentations. Visual acuity was significantly 
lower in the urgent group, which is in agreement with previ-
ous studies (16). Rossi et al. developed an examination 
DOJRULWKP�FDOOHG�WKH�5RPH�(\H�6FRULQJ�6\VWHP�IRU�8UJHQF\�



ABSTRACT
Objective:
This study aimed to examine the epidemiological and clinical characteristics of geriatric patients 
who presented to the emergency department (ED) with ocular complaints and were referred for 
an ophthalmology consultation and to evaluate the efficacy of visual acuity (VA) as an indicator 
of urgency of care.

Material and Methods:
The data of 730 patients were retrospectively analyzed. Age, gender, presentation complaints, 
presentation time, pre-diagnoses made by the ED physician, definitive diagnosis, VA (logMAR) 
measurements and urgency of care were recorded.

Results: 
The mean age of the patients was 72.7 ± 7.1 years. The percentage of patients presenting to ED 
during evening shift hours was 60.3%, and the rate of presentation on weekdays was 75.8% 
(p<0.05). The agreement rate between the pre-diagnosis of the ED physicians and the final 
diagnosis of the ophthalmologists was 65.2%. The most common reasons for presenting to ED 
were infection (21%) and trauma (19.9%). No pathological finding was present in 10.1%. 
According to the classification of urgency of care, 52.6% of the cases were evaluated as urgent, 
24.3% as semi-urgent, and 23.1% as non-urgent. VA was the lowest (1.49 ± 1.06 logMAR) in the 
urgent group (p<0.01).

Conclusion: 
We consider that low VA can be of great help in evaluating the urgency of geriatric patients 
presenting to ED. In addition, rather than ED, geriatric patients applying to health institutions 
where they can receive outpatient clinic service for non-emergency ocular diseases may allow 
ED to provide better service to other patients with more serious problems.
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INTRODUCTION
Globally, individuals aged 65 and over are considered as the 
elderly, and their proportion to the total population is increas-
ing day by day. While the elderly population in Turkey was 
6,192,962 (8%) in 2014, it increased by 21.9% in the last five 
years, reaching 7,550,727 (9.1%) in 2019 (1). Population 
estimates show that this increase in the elderly population 
ZLOO�FRQWLQXH��$FFRUGLQJ�WR�SRSXODWLRQ�SURMHFWLRQV��WKH�HOGHU-
ly population ratio is expected to reach 20% of the population 
within the next five years (1). The increase in the rate of the 
elderly population over the years has resulted in the necessity 
to better identify their health problems and develop appropri-
ate approaches. The aging of the population is a global 
phenomenon. Among the factors that prevent the elderly from 
living a healthy life are various psychological and social 
problems that occur at an advanced age and the high 
incidence of diseases. Given the aging of the population, the 
health system must be prepared to serve an increasing 
number of geriatric individuals. The elderly is affected by 

PXOWLSOH� GLVHDVHV� DIIHFWLQJ�PRUELGLW\�� 6LJQV� DQG� V\PSWRPV�
vary for each individual and are generally atypical, making it 
often difficult to diagnose patients. With the growing geriatric 
population, their need for healthcare services also increases 
(2). In particular, geriatric patients constitute a significant 
portion of presentations to the emergency department (ED) 
(3). Ünsal et al. reported that the rate of ED presentation 
among geriatric patients was 12.1-13.8% (4). Previous 
studies have also reported that geriatric patients present to ED 
more frequently and with complex problems, require more 
radiological and laboratory tests, and receive longer-term 
treatment due to their existing comorbidities (5,6).
Visual function is one of the important indicators of health 
(7). In the geriatric population, eye diseases are very common 
and their impact on the quality of life of patients is very high. 
In addition, ocular pathologies constitute an important part of 
ED presentations. Ophthalmological pathologies that 
increase with age can cause the irreversible loss of eye 
function if not properly diagnosed and treated (8,9). It is 
important to examine the ED presentation characteristics of 
the patients for the development of diagnosis and treatment 
algorithms. In this study, we aimed to examine the epidemio-
logical and clinical features of geriatric patients who present-
ed to the ED of a tertiary hospital with eye complaints and 
were referred to an ophthalmologist for an emergency exam-
ination and to evaluate the efficacy of visual acuity as an 
indicator of urgency of care.

5)<-:ʈ)4�IVL�5-<07,;
6WXG\�3RSXODWLRQ��7KLV�UHWURVSHFWLYH�VWXG\�ZDV�DSSURYHG�E\�
the local ethics committee of Akdeniz University Faculty of 
0HGLFLQH� �$SSURYDO� 1XPEHU�� .$(.������ ������������
where the study was conducted in compliance with the ethical 
standards set out in the Declaration of Helsinki. The records 
of patients aged 65 and over who presented to ED and were 
referred for an ophthalmology consultation between January 
1, 2018 and December 31, 2019 were retrospectively 
reviewed. Patients whose records could not be reached were 
excluded from the study.

Data Collection: 
The patients’ age, gender, presentation complaints, presenta-
tion time, pre-diagnoses made by the ED physician, definitive 
diagnoses, visual acuity (logMAR) measurements, urgency 
of care (urgent, semi-urgent, and non-urgent), hospitalization 
requirement, and repeated ED presentations with the same 
complaint were recorded. In addition, for the patients present-
ing with trauma, the type and cause of trauma, location of 
LQMXU\�� DQG� VXUJLFDO� UHTXLUHPHQW� ZHUH� QRWHG�� 3UHVHQWDWLRQ�
KRXUV�ZHUH� GLYLGHG� LQWR� WKUHH� VKLIWV��PRUQLQJ� ��� D�P�� WR� ��
p.m.), evening (4 p.m. to 12 a.m.), and night (12 a.m. to 8 
a.m.). In addition, the seasonal and weekday/weekend distri-
butions of the presentations were examined. The visual acuity 
of the eye causing the complaints was recorded, and if there 
were complaints in both eyes, the visual acuity of the eye 
with poorer visual function was evaluated. The LogMAR 
visual acuity of 2 was used to determine patients with finger 

counting level, and 2.3, 2.8 and 3 were used to determine 
those with hand movements, light perception, and no light 
perception, respectively. Outcomes were determined as 
discharge from ED and admission to the ophthalmology 
service for surgical or medical treatment.

Categorization:
 In light of the classifications used in previous studies (10,11), 
the patients were divided into three groups according to the 
XUJHQF\�RI�FDUH��XUJHQW��VHPL�XUJHQW��DQG�QRQ�XUJHQW��3RVVL-
ble ocular emergencies were included in the urgent group, 
semi-emergent ocular findings in the semi-urgent group, 
non-emergent ocular findings in the non-urgent group, and 
patients presenting to ED with non-ocular complaints that did 
not require urgent treatment and underwent etiology-oriented 
examinations were included in the non-urgent group. Presen-
tations to ED within one month after any eye surgery were 
evaluated under a separate group. In addition, considering 
ocular pathologies, the cases were classified as eyelid, anteri-
or segment, posterior segment, orbital, other (non-ocular 
complaints, examinations for etiology) and normal.

Statistical Analysis
6WDWLVWLFDO�DQDO\VLV�ZDV�SHUIRUPHG�XVLQJ�,%0�6366��YHUVLRQ�
����� �6366� ,QF��� ,/�86$�� VRIWZDUH��7R� GHILQH� WKH� VDPSOH��
continuous variables were expressed as mean ± standard 
deviation and median (minimum-maximum) values and 
categorical variables as numbers and percentages. Normality 
ZDV� WHVWHG� XVLQJ� WKH� 6KDSLUR±:LON� WHVW� LQ� JURXSV� ZLWK� D�
VDPSOH� VL]H� RI� ���� DQG� WKH� .ROPRJRURY±6PLUQRY� WHVW� LQ�
groups with a sample size of >50. In the comparison of the 
continuous data, the chi-square test was applied to the 
non-normally distributed data, and the independent-samples 
t-test was used for the data with a normal distribution. The 
results were evaluated at the 95% confidence interval, and a p 
value of <0.05 was considered statistically significant.
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The data of 730 patients aged 65 and over who presented to 
ED between January 1, 2018 and December 31, 2019 and 
were referred for an ophthalmology consultation were 
analyzed. The data on the demographic and presentation 
characteristics of the patients are summarized in Table I. The 
mean age of the patients was 72.7 ± 7.1 years, and the presen-
tation rate was higher among women (54.2%). Of the presen-
tations, 60.3% occurred during the evening shift, 32.3% 
during the night shift, and 7.4% during the morning shift. The 
rate of weekday presentations was 75.8%. There was no 
significant difference in seasonal distribution.
The patients were first evaluated by an ED physician and then 
referred to an ophthalmologist with a pre-diagnosis. The 
agreement rate between the pre-diagnosis of the ED physi-
cians and the final diagnosis of the ophthalmologists was 
65.2%. Pathologies were observed in the anterior segment in 
52.5% of the patients, posterior segment in 21.6%, eyelid in 
8.1%, and orbital in 5.1% while extraocular pathologies were 
seen in 5.1% of the patients and no pathological finding was 

present in 10.1% (Table II). 
Table I: Demographic and presentation characteristics of the patients

Table II: Pathology localization and emergency classification of the patients

The most common reasons for ED presentation were infec-
tion (21%) and trauma (19.9%). Examining trauma factors, it 
was seen that the three most common factors were wooden 
REMHFWV��Q� ������IDOOV��Q� ������DQG�WUDIILF�DFFLGHQWV��Q� ������
1LQHW\�VL[���������RI�WKH�LQMXULHV�RFFXUUHG�RXWGRRUV�DQG����
(33.8%) indoors (Table III).

and Emergency to be used in the triage of patients with 
ophthalmology complaints. In this system, redness, pain, loss 
of vision, and open eye risk were used as parameters, and 
patients were classified as urgent or non-urgent according to 
WKH�VFRULQJ�PDGH�EDVHG�RQ�WKHVH�SDUDPHWHUV�������6LPLODUO\��
other studies have reported that low visual acuity can be used 
for hospitalization indication and ED triage (24,25). We also 
consider that visual acuity is an important factor in showing 
the urgency of ED cases during the examinations performed 
before referring them for an ophthalmology consultation.
There are many reasons why the geriatric population is more 
difficult to treat than younger patients. They require special 
attention and care from the first time they present to the 
hospital. Obtaining history can also be more difficult than 
expected, especially when there are communication 
problems. In this group, symptoms are generally atypical, and 
there are often no classical physical examination findings. In 
addition, many diseases occur almost exclusively in the 
elderly and cause permanent problems if not properly treated. 
Therefore, there is a need for a diagnosis system and medical 
care services specific to geriatric patients. It is especially 
important to evaluate the urgency of geriatric patients that 
present to ED. We consider that low visual acuity can be of 
great assistance in this evaluation. In addition, closer outpa-
tient clinic follow-up and easier-to-use and less (combined) 
drug choices can be preferred to increase compliance with 
prescribed medical treatment. 
Our study also has certain limitations, such as a relatively 
small sample size and retrospective design. In addition, 
patients who presented to ED and requested an ophthalmolo-
gy consultation were included in the study, but the data of 
those with ocular complaints who were treated and 
discharged by ED physicians were excluded, which may have 
resulted in missing information. Despite these limitations, 
this study also has some strengths. While similar previous 
studies used diagnosis codes (10,11), we directly evaluated 
the ophthalmologist examination notes, increasing the 
accuracy of the diagnoses. In addition, in contrast to previous 
research targeting the general population (16), we evaluated a 
specific patient group; i.e., geriatric patients; therefore, we 
consider our data to be valuable from an epidemiological 
point of view despite the smaller number of patients.

+76+4=;176
We consider that low visual acuity can be of great help in 
evaluating the urgency of geriatric patients presenting to ED. 
Approximately a quarter of geriatric patients that visited ED 
due to ocular problems were diagnosed with non-urgent 
FRQGLWLRQV��%HWWHU�LQIRUPLQJ�DQG�HQFRXUDJLQJ�WKHVH�SDWLHQWV�
to seek outpatient services rather than ED for non-emergency 
ocular diseases can allow ED to provide better services to 
patients with more serious problems. Furthermore, it is 
important to determine the ED presentation characteristics of 
the geriatric patients for the development of diagnosis and 
treatment algorithms.
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Table III: Distribution of the patients according to the causative 
                 factor and place of trauma 

According to the urgency classification, 52.6% of the cases 
were evaluated as urgent, 24.3% as semi-urgent, and 23.1% 
as non-urgent (Table II). The distribution of the diagnoses 
according to the urgency categories are given in Table IV and 
demographic and presentation characteristics according to 
urgency classifications are shown in Table V. There was no 
statistical difference in the urgency classification of the 
patients in terms of gender and seasonal distributions (p > 
0.05). Concerning the days of the week, there was a higher 
rate of weekday presentations in the urgent group (p < 0.01). 
There was no difference between the morning and evening 
QLJKW�VKLIWV�LQ�WHUPV�RI�XUJHQF\�GLVWULEXWLRQ��S� ��������
Visual acuity was the lowest (1.49 ± 1.06 logMAR) in the 
urgent group and the highest (72.82 ± 7.3 logMAR) in the 
non-urgent group (p < 0.01). The most common outcome was 
hospitalization in the urgent group and discharge from ED 
after treatment in the non-urgent group (p < 0.001).
Of all the patients, 625 (85.6%) were discharged after the 
ophthalmological examination, and 105 (14.4%) were hospi-
WDOL]HG��6XUJLFDO� WUHDWPHQW�ZDV�DSSOLHG� WR���� �������RI� WKH�
hospitalized patients (Table II). Primary repair was 
SHUIRUPHG� LQ� ��� ������� SDWLHQWV� GXH� WR� RSHQ� JOREH� LQMXU\��
evisceration was undertaken in 12 (1.6%) patients, lens 
extraction and/or intraocular lens implantation in eight 
(1.1%) patients, cryotherapy in four (0.5%) patients, and 
SULPDU\� VXWXULQJ� LQ� RQH� ������� SDWLHQW� GXH� WR� FRQMXQFWLYDO�
incision.

Table IV: Distribution of the patients’ diagnoses according to the urgency      
                 classification 
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a Including retinal artery and vein occlusion
b Including postoperative and endogenous endophthalmitis
F�,QFOXGLQJ�EDFWHULDO��YLUDO�DQG�DOOHUJLF�FRQMXQFWLYLWLV
d Including cellulitis outside the orbit and dermatitis
e Including diabetic, hypertensive and myopic retinopathy
f Including extraocular skin infection
g Including dacryocystitis
h Including complications during cataract surgery, postoperative wound 
check, unspecific discomfort after ocular surgery, and nasolacrimal stent 
dislocation

Table V: Demographic and presentation characteristics according 
              to the urgency classification

DISCUSSION
The geriatric population is growing globally, and the rate of 
referrals to healthcare institutions is also increasing (2). In 
previous studies, the rate of ED presentations with ophthal-
mic complaints was reported to be between 1.5 and 3.4% 
(8,10-12). Patients presenting to ED with eye complaints are 
first evaluated by an ED physician, and ophthalmology 
consultation is requested in cases deemed necessary. In 
geriatric patients presenting to ED with ocular complaints, 
the agreement rate between the pre-diagnosis of ED physi-
cians and ophthalmologists was reported as 65.2% in a previ-
ous study (13), which is similar to our finding. For the trauma 
and infection cases, we found this rate to be 94.5% and 
�������UHVSHFWLYHO\��%RWK�DQDPQHVLV�DQG�SK\VLFDO�H[DPLQD-
tion findings of patients diagnosed with trauma and infection 
provide more guiding data. This results in higher agreement 

between their pre-diagnoses and definitive diagnoses.
We determined that a higher proportion of ED presentations 
belonged to the female patients (54.2%). When we examined 
the characteristics of the presentation time, we detected no 
difference in seasonal distribution, similar to previous studies 
(11). We observed that there was a higher rate of presenta-
tions on weekdays (75.8%) compared to weekends (24.2%), 
which is also consistent with the literature (11). Concerning 
the distribution of presentations according to the hours of the 
day, they mostly occurred during the evening shift (60.3%). 
We consider that the reason for the lower number of daytime 
presentations (7.4%) is that the patients can be directly exam-
ined by an ophthalmologist during working hours.
The examination of the localization of ophthalmic patholo-
gies revealed that the most common localization was the 
DQWHULRU� VHJPHQW� ��������� 6LQFH� DQWHULRU� VHJPHQW� SDWKROR-
gies generally cause pain and redness, patients are more 
concerned about these symptoms; therefore, they present to 
ED at a higher rate due to these complaints. The most 
frequent diagnoses of the patients were infection and trauma. 
Among those diagnosed with trauma, ocular surface trauma 
DQG� WUDXPDWLF� VXEFRQMXQFWLYDO� KHPRUUKDJH� ZHUH� WKH� PRVW�
FRPPRQ�� 7UDXPD� ZDV� FDXVHG� E\� ZRRGHQ� REMHFWV� LQ� ���
patients, falls in 26 patients, and traffic accidents in 11 
SDWLHQWV�� 6LPLODUO\�� SUHYLRXV� VWXGLHV� GHILQHG� WKH� PRVW�
common causes of ocular trauma in geriatric patients as falls 
DQG� ZRRGHQ� REMHFWV� ���������:H� IRXQG� WKDW� ������ RI� WKH�
WUDXPD� SDWLHQWV� OLYHG� LQ� UXUDO� DUHDV�� DQG� LQMXULHV� UHODWHG� WR�
wood occurred especially after wood chopping and tree 
SUXQLQJ�� 1LQHW\�VL[� �������� RI� WKH� LQMXULHV� RFFXUUHG�
RXWGRRUV��DQG������������LQGRRUV��2SHQ�JOREH�LQMXULHV�ZHUH�
observed in 15 of the trauma cases.
In our study, according to the urgency classification, 52.6% 
of the cases were evaluated as urgent, and the rate of the 
patients in the urgent group was similar to previous studies 
(41.2% and 74.7%) (11,16). In the urgent group, the most 
frequent reasons for ED presentation was glaucoma crisis 
(8%). When we examined the patients with high intraocular 
pressure in more detail, we found that 84.7% had been previ-
ously diagnosed with glaucoma but were not properly or 
regularly using the prescribed medical treatment. In the 
literature, it has been reported that 30-80% of glaucoma 
patients do not comply with medical treatment (17,18). We 
also found that compliance with medical treatment was lower 
in the geriatric patient group; therefore, it is very difficult to 
control intraocular pressure in these patients. Uncontrolled 
intraocular pressure can cause glaucoma progression, 
irreversible loss of vision, and severe eye pain (19-22).
We did not detect a significant difference in the gender and 
seasonal distribution of patients according to the urgency 
classification. Concerning the distribution according to the 
days of the week, weekday presentations were higher in the 
urgent group. However, there was no significant difference 
between the morning, evening and night shifts in relation to 
the rate of presentations. Visual acuity was significantly 
lower in the urgent group, which is in agreement with previ-
ous studies (16). Rossi et al. developed an examination 
DOJRULWKP�FDOOHG�WKH�5RPH�(\H�6FRULQJ�6\VWHP�IRU�8UJHQF\�
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������ LGL��+DVWDODUÕQ� HQ� VÕN� EDúYXUX� QHGHQLQLQ� HQIHNVL\RQ�
������ YH� WUDYPD� �������� ROGX÷X� J|U�OG��� +DVWDODUÕQ�
�����¶LQGH�SDWRORMLN�EXOJX�L]OHQPHGL��$FLOL\HW�VÕQÕIODPDVÕQD�
EDNWÕ÷ÕPÕ]�]DPDQ�LVH�������KDVWD�DFLO��������KDVWD�\DUÕDFLO�
YH�������KDVWD�DFLO�ROPD\DQ�RODUDN�GH÷HUOHQGLULOGL��*|UPH�
NHVNLQOL÷LQLQ�DFLO�JUXSWD�HQ�G�ú�N������������ORJ0$5���DFLO�
olmayan grupta (72,82±7,3 logMAR) en yüksekti (p<0.01).
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INTRODUCTION
Globally, individuals aged 65 and over are considered as the 
elderly, and their proportion to the total population is increas-
ing day by day. While the elderly population in Turkey was 
6,192,962 (8%) in 2014, it increased by 21.9% in the last five 
years, reaching 7,550,727 (9.1%) in 2019 (1). Population 
estimates show that this increase in the elderly population 
ZLOO�FRQWLQXH��$FFRUGLQJ�WR�SRSXODWLRQ�SURMHFWLRQV��WKH�HOGHU-
ly population ratio is expected to reach 20% of the population 
within the next five years (1). The increase in the rate of the 
elderly population over the years has resulted in the necessity 
to better identify their health problems and develop appropri-
ate approaches. The aging of the population is a global 
phenomenon. Among the factors that prevent the elderly from 
living a healthy life are various psychological and social 
problems that occur at an advanced age and the high 
incidence of diseases. Given the aging of the population, the 
health system must be prepared to serve an increasing 
number of geriatric individuals. The elderly is affected by 

PXOWLSOH� GLVHDVHV� DIIHFWLQJ�PRUELGLW\�� 6LJQV� DQG� V\PSWRPV�
vary for each individual and are generally atypical, making it 
often difficult to diagnose patients. With the growing geriatric 
population, their need for healthcare services also increases 
(2). In particular, geriatric patients constitute a significant 
portion of presentations to the emergency department (ED) 
(3). Ünsal et al. reported that the rate of ED presentation 
among geriatric patients was 12.1-13.8% (4). Previous 
studies have also reported that geriatric patients present to ED 
more frequently and with complex problems, require more 
radiological and laboratory tests, and receive longer-term 
treatment due to their existing comorbidities (5,6).
Visual function is one of the important indicators of health 
(7). In the geriatric population, eye diseases are very common 
and their impact on the quality of life of patients is very high. 
In addition, ocular pathologies constitute an important part of 
ED presentations. Ophthalmological pathologies that 
increase with age can cause the irreversible loss of eye 
function if not properly diagnosed and treated (8,9). It is 
important to examine the ED presentation characteristics of 
the patients for the development of diagnosis and treatment 
algorithms. In this study, we aimed to examine the epidemio-
logical and clinical features of geriatric patients who present-
ed to the ED of a tertiary hospital with eye complaints and 
were referred to an ophthalmologist for an emergency exam-
ination and to evaluate the efficacy of visual acuity as an 
indicator of urgency of care.

5)<-:ʈ)4�IVL�5-<07,;
6WXG\�3RSXODWLRQ��7KLV�UHWURVSHFWLYH�VWXG\�ZDV�DSSURYHG�E\�
the local ethics committee of Akdeniz University Faculty of 
0HGLFLQH� �$SSURYDO� 1XPEHU�� .$(.������ ������������
where the study was conducted in compliance with the ethical 
standards set out in the Declaration of Helsinki. The records 
of patients aged 65 and over who presented to ED and were 
referred for an ophthalmology consultation between January 
1, 2018 and December 31, 2019 were retrospectively 
reviewed. Patients whose records could not be reached were 
excluded from the study.

Data Collection: 
The patients’ age, gender, presentation complaints, presenta-
tion time, pre-diagnoses made by the ED physician, definitive 
diagnoses, visual acuity (logMAR) measurements, urgency 
of care (urgent, semi-urgent, and non-urgent), hospitalization 
requirement, and repeated ED presentations with the same 
complaint were recorded. In addition, for the patients present-
ing with trauma, the type and cause of trauma, location of 
LQMXU\�� DQG� VXUJLFDO� UHTXLUHPHQW� ZHUH� QRWHG�� 3UHVHQWDWLRQ�
KRXUV�ZHUH� GLYLGHG� LQWR� WKUHH� VKLIWV��PRUQLQJ� ��� D�P�� WR� ��
p.m.), evening (4 p.m. to 12 a.m.), and night (12 a.m. to 8 
a.m.). In addition, the seasonal and weekday/weekend distri-
butions of the presentations were examined. The visual acuity 
of the eye causing the complaints was recorded, and if there 
were complaints in both eyes, the visual acuity of the eye 
with poorer visual function was evaluated. The LogMAR 
visual acuity of 2 was used to determine patients with finger 

counting level, and 2.3, 2.8 and 3 were used to determine 
those with hand movements, light perception, and no light 
perception, respectively. Outcomes were determined as 
discharge from ED and admission to the ophthalmology 
service for surgical or medical treatment.

Categorization:
 In light of the classifications used in previous studies (10,11), 
the patients were divided into three groups according to the 
XUJHQF\�RI�FDUH��XUJHQW��VHPL�XUJHQW��DQG�QRQ�XUJHQW��3RVVL-
ble ocular emergencies were included in the urgent group, 
semi-emergent ocular findings in the semi-urgent group, 
non-emergent ocular findings in the non-urgent group, and 
patients presenting to ED with non-ocular complaints that did 
not require urgent treatment and underwent etiology-oriented 
examinations were included in the non-urgent group. Presen-
tations to ED within one month after any eye surgery were 
evaluated under a separate group. In addition, considering 
ocular pathologies, the cases were classified as eyelid, anteri-
or segment, posterior segment, orbital, other (non-ocular 
complaints, examinations for etiology) and normal.

Statistical Analysis
6WDWLVWLFDO�DQDO\VLV�ZDV�SHUIRUPHG�XVLQJ�,%0�6366��YHUVLRQ�
����� �6366� ,QF��� ,/�86$�� VRIWZDUH��7R� GHILQH� WKH� VDPSOH��
continuous variables were expressed as mean ± standard 
deviation and median (minimum-maximum) values and 
categorical variables as numbers and percentages. Normality 
ZDV� WHVWHG� XVLQJ� WKH� 6KDSLUR±:LON� WHVW� LQ� JURXSV� ZLWK� D�
VDPSOH� VL]H� RI� ���� DQG� WKH� .ROPRJRURY±6PLUQRY� WHVW� LQ�
groups with a sample size of >50. In the comparison of the 
continuous data, the chi-square test was applied to the 
non-normally distributed data, and the independent-samples 
t-test was used for the data with a normal distribution. The 
results were evaluated at the 95% confidence interval, and a p 
value of <0.05 was considered statistically significant.

:-;=4<;
The data of 730 patients aged 65 and over who presented to 
ED between January 1, 2018 and December 31, 2019 and 
were referred for an ophthalmology consultation were 
analyzed. The data on the demographic and presentation 
characteristics of the patients are summarized in Table I. The 
mean age of the patients was 72.7 ± 7.1 years, and the presen-
tation rate was higher among women (54.2%). Of the presen-
tations, 60.3% occurred during the evening shift, 32.3% 
during the night shift, and 7.4% during the morning shift. The 
rate of weekday presentations was 75.8%. There was no 
significant difference in seasonal distribution.
The patients were first evaluated by an ED physician and then 
referred to an ophthalmologist with a pre-diagnosis. The 
agreement rate between the pre-diagnosis of the ED physi-
cians and the final diagnosis of the ophthalmologists was 
65.2%. Pathologies were observed in the anterior segment in 
52.5% of the patients, posterior segment in 21.6%, eyelid in 
8.1%, and orbital in 5.1% while extraocular pathologies were 
seen in 5.1% of the patients and no pathological finding was 

present in 10.1% (Table II). 
Table I: Demographic and presentation characteristics of the patients

Table II: Pathology localization and emergency classification of the patients

The most common reasons for ED presentation were infec-
tion (21%) and trauma (19.9%). Examining trauma factors, it 
was seen that the three most common factors were wooden 
REMHFWV��Q� ������IDOOV��Q� ������DQG�WUDIILF�DFFLGHQWV��Q� ������
1LQHW\�VL[���������RI�WKH�LQMXULHV�RFFXUUHG�RXWGRRUV�DQG����
(33.8%) indoors (Table III).

and Emergency to be used in the triage of patients with 
ophthalmology complaints. In this system, redness, pain, loss 
of vision, and open eye risk were used as parameters, and 
patients were classified as urgent or non-urgent according to 
WKH�VFRULQJ�PDGH�EDVHG�RQ�WKHVH�SDUDPHWHUV�������6LPLODUO\��
other studies have reported that low visual acuity can be used 
for hospitalization indication and ED triage (24,25). We also 
consider that visual acuity is an important factor in showing 
the urgency of ED cases during the examinations performed 
before referring them for an ophthalmology consultation.
There are many reasons why the geriatric population is more 
difficult to treat than younger patients. They require special 
attention and care from the first time they present to the 
hospital. Obtaining history can also be more difficult than 
expected, especially when there are communication 
problems. In this group, symptoms are generally atypical, and 
there are often no classical physical examination findings. In 
addition, many diseases occur almost exclusively in the 
elderly and cause permanent problems if not properly treated. 
Therefore, there is a need for a diagnosis system and medical 
care services specific to geriatric patients. It is especially 
important to evaluate the urgency of geriatric patients that 
present to ED. We consider that low visual acuity can be of 
great assistance in this evaluation. In addition, closer outpa-
tient clinic follow-up and easier-to-use and less (combined) 
drug choices can be preferred to increase compliance with 
prescribed medical treatment. 
Our study also has certain limitations, such as a relatively 
small sample size and retrospective design. In addition, 
patients who presented to ED and requested an ophthalmolo-
gy consultation were included in the study, but the data of 
those with ocular complaints who were treated and 
discharged by ED physicians were excluded, which may have 
resulted in missing information. Despite these limitations, 
this study also has some strengths. While similar previous 
studies used diagnosis codes (10,11), we directly evaluated 
the ophthalmologist examination notes, increasing the 
accuracy of the diagnoses. In addition, in contrast to previous 
research targeting the general population (16), we evaluated a 
specific patient group; i.e., geriatric patients; therefore, we 
consider our data to be valuable from an epidemiological 
point of view despite the smaller number of patients.

+76+4=;176
We consider that low visual acuity can be of great help in 
evaluating the urgency of geriatric patients presenting to ED. 
Approximately a quarter of geriatric patients that visited ED 
due to ocular problems were diagnosed with non-urgent 
FRQGLWLRQV��%HWWHU�LQIRUPLQJ�DQG�HQFRXUDJLQJ�WKHVH�SDWLHQWV�
to seek outpatient services rather than ED for non-emergency 
ocular diseases can allow ED to provide better services to 
patients with more serious problems. Furthermore, it is 
important to determine the ED presentation characteristics of 
the geriatric patients for the development of diagnosis and 
treatment algorithms.
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Table III: Distribution of the patients according to the causative 
                 factor and place of trauma 

According to the urgency classification, 52.6% of the cases 
were evaluated as urgent, 24.3% as semi-urgent, and 23.1% 
as non-urgent (Table II). The distribution of the diagnoses 
according to the urgency categories are given in Table IV and 
demographic and presentation characteristics according to 
urgency classifications are shown in Table V. There was no 
statistical difference in the urgency classification of the 
patients in terms of gender and seasonal distributions (p > 
0.05). Concerning the days of the week, there was a higher 
rate of weekday presentations in the urgent group (p < 0.01). 
There was no difference between the morning and evening 
QLJKW�VKLIWV�LQ�WHUPV�RI�XUJHQF\�GLVWULEXWLRQ��S� ��������
Visual acuity was the lowest (1.49 ± 1.06 logMAR) in the 
urgent group and the highest (72.82 ± 7.3 logMAR) in the 
non-urgent group (p < 0.01). The most common outcome was 
hospitalization in the urgent group and discharge from ED 
after treatment in the non-urgent group (p < 0.001).
Of all the patients, 625 (85.6%) were discharged after the 
ophthalmological examination, and 105 (14.4%) were hospi-
WDOL]HG��6XUJLFDO� WUHDWPHQW�ZDV�DSSOLHG� WR���� �������RI� WKH�
hospitalized patients (Table II). Primary repair was 
SHUIRUPHG� LQ� ��� ������� SDWLHQWV� GXH� WR� RSHQ� JOREH� LQMXU\��
evisceration was undertaken in 12 (1.6%) patients, lens 
extraction and/or intraocular lens implantation in eight 
(1.1%) patients, cryotherapy in four (0.5%) patients, and 
SULPDU\� VXWXULQJ� LQ� RQH� ������� SDWLHQW� GXH� WR� FRQMXQFWLYDO�
incision.

Table IV: Distribution of the patients’ diagnoses according to the urgency      
                 classification 

a Including retinal artery and vein occlusion
b Including postoperative and endogenous endophthalmitis
F�,QFOXGLQJ�EDFWHULDO��YLUDO�DQG�DOOHUJLF�FRQMXQFWLYLWLV
d Including cellulitis outside the orbit and dermatitis
e Including diabetic, hypertensive and myopic retinopathy
f Including extraocular skin infection
g Including dacryocystitis
h Including complications during cataract surgery, postoperative wound 
check, unspecific discomfort after ocular surgery, and nasolacrimal stent 
dislocation

Table V: Demographic and presentation characteristics according 
              to the urgency classification

DISCUSSION
The geriatric population is growing globally, and the rate of 
referrals to healthcare institutions is also increasing (2). In 
previous studies, the rate of ED presentations with ophthal-
mic complaints was reported to be between 1.5 and 3.4% 
(8,10-12). Patients presenting to ED with eye complaints are 
first evaluated by an ED physician, and ophthalmology 
consultation is requested in cases deemed necessary. In 
geriatric patients presenting to ED with ocular complaints, 
the agreement rate between the pre-diagnosis of ED physi-
cians and ophthalmologists was reported as 65.2% in a previ-
ous study (13), which is similar to our finding. For the trauma 
and infection cases, we found this rate to be 94.5% and 
�������UHVSHFWLYHO\��%RWK�DQDPQHVLV�DQG�SK\VLFDO�H[DPLQD-
tion findings of patients diagnosed with trauma and infection 
provide more guiding data. This results in higher agreement 

between their pre-diagnoses and definitive diagnoses.
We determined that a higher proportion of ED presentations 
belonged to the female patients (54.2%). When we examined 
the characteristics of the presentation time, we detected no 
difference in seasonal distribution, similar to previous studies 
(11). We observed that there was a higher rate of presenta-
tions on weekdays (75.8%) compared to weekends (24.2%), 
which is also consistent with the literature (11). Concerning 
the distribution of presentations according to the hours of the 
day, they mostly occurred during the evening shift (60.3%). 
We consider that the reason for the lower number of daytime 
presentations (7.4%) is that the patients can be directly exam-
ined by an ophthalmologist during working hours.
The examination of the localization of ophthalmic patholo-
gies revealed that the most common localization was the 
DQWHULRU� VHJPHQW� ��������� 6LQFH� DQWHULRU� VHJPHQW� SDWKROR-
gies generally cause pain and redness, patients are more 
concerned about these symptoms; therefore, they present to 
ED at a higher rate due to these complaints. The most 
frequent diagnoses of the patients were infection and trauma. 
Among those diagnosed with trauma, ocular surface trauma 
DQG� WUDXPDWLF� VXEFRQMXQFWLYDO� KHPRUUKDJH� ZHUH� WKH� PRVW�
FRPPRQ�� 7UDXPD� ZDV� FDXVHG� E\� ZRRGHQ� REMHFWV� LQ� ���
patients, falls in 26 patients, and traffic accidents in 11 
SDWLHQWV�� 6LPLODUO\�� SUHYLRXV� VWXGLHV� GHILQHG� WKH� PRVW�
common causes of ocular trauma in geriatric patients as falls 
DQG� ZRRGHQ� REMHFWV� ���������:H� IRXQG� WKDW� ������ RI� WKH�
WUDXPD� SDWLHQWV� OLYHG� LQ� UXUDO� DUHDV�� DQG� LQMXULHV� UHODWHG� WR�
wood occurred especially after wood chopping and tree 
SUXQLQJ�� 1LQHW\�VL[� �������� RI� WKH� LQMXULHV� RFFXUUHG�
RXWGRRUV��DQG������������LQGRRUV��2SHQ�JOREH�LQMXULHV�ZHUH�
observed in 15 of the trauma cases.
In our study, according to the urgency classification, 52.6% 
of the cases were evaluated as urgent, and the rate of the 
patients in the urgent group was similar to previous studies 
(41.2% and 74.7%) (11,16). In the urgent group, the most 
frequent reasons for ED presentation was glaucoma crisis 
(8%). When we examined the patients with high intraocular 
pressure in more detail, we found that 84.7% had been previ-
ously diagnosed with glaucoma but were not properly or 
regularly using the prescribed medical treatment. In the 
literature, it has been reported that 30-80% of glaucoma 
patients do not comply with medical treatment (17,18). We 
also found that compliance with medical treatment was lower 
in the geriatric patient group; therefore, it is very difficult to 
control intraocular pressure in these patients. Uncontrolled 
intraocular pressure can cause glaucoma progression, 
irreversible loss of vision, and severe eye pain (19-22).
We did not detect a significant difference in the gender and 
seasonal distribution of patients according to the urgency 
classification. Concerning the distribution according to the 
days of the week, weekday presentations were higher in the 
urgent group. However, there was no significant difference 
between the morning, evening and night shifts in relation to 
the rate of presentations. Visual acuity was significantly 
lower in the urgent group, which is in agreement with previ-
ous studies (16). Rossi et al. developed an examination 
DOJRULWKP�FDOOHG�WKH�5RPH�(\H�6FRULQJ�6\VWHP�IRU�8UJHQF\�
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ABSTRACT
Objective:
This study aimed to examine the epidemiological and clinical characteristics of geriatric patients 
who presented to the emergency department (ED) with ocular complaints and were referred for 
an ophthalmology consultation and to evaluate the efficacy of visual acuity (VA) as an indicator 
of urgency of care.

Material and Methods:
The data of 730 patients were retrospectively analyzed. Age, gender, presentation complaints, 
presentation time, pre-diagnoses made by the ED physician, definitive diagnosis, VA (logMAR) 
measurements and urgency of care were recorded.

Results: 
The mean age of the patients was 72.7 ± 7.1 years. The percentage of patients presenting to ED 
during evening shift hours was 60.3%, and the rate of presentation on weekdays was 75.8% 
(p<0.05). The agreement rate between the pre-diagnosis of the ED physicians and the final 
diagnosis of the ophthalmologists was 65.2%. The most common reasons for presenting to ED 
were infection (21%) and trauma (19.9%). No pathological finding was present in 10.1%. 
According to the classification of urgency of care, 52.6% of the cases were evaluated as urgent, 
24.3% as semi-urgent, and 23.1% as non-urgent. VA was the lowest (1.49 ± 1.06 logMAR) in the 
urgent group (p<0.01).

Conclusion: 
We consider that low VA can be of great help in evaluating the urgency of geriatric patients 
presenting to ED. In addition, rather than ED, geriatric patients applying to health institutions 
where they can receive outpatient clinic service for non-emergency ocular diseases may allow 
ED to provide better service to other patients with more serious problems.

Key Words: 
Geriatrics, Emergency department, Eye-related emergency, Ocular emergency
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2N�OHU� úLND\HWOH� DFLO� VHUYLVH� �$6�� EDúYXUDQ� YH� RIWDOPRORML�
NRQV�OWDV\RQX�LVWHQHQ�JHULDWULN�KDVWDODUÕQ�HSLGHPL\RORMLN�YH�
NOLQLN� |]HOOLNOHULQLQ� LQFHOHQPHVL�� J|UPH� NHVNLQOL÷LQLQ�
DFLOL\HW�J|VWHUJHVL�RODUDN�HWNLQOL÷LQLQ�GH÷HUOHQGLULOPHVL��

Gereç ve Yöntemler: 
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WDUDIÕQGDQ�NRQXODQ�|Q�WDQÕODUÕ��NHVLQ�WDQÕODUÕ��J|UPH�NHVNLQ-
OLNOHUL��ORJ0$5���DFLOL\HW�GXUXPODUÕ�ND\GHGLOGL�

Bulgular: 
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KDIWD�LoL�EDúYXUX�RUDQODUÕ�GD�������LGL��S��������$FLO�KHNLP-
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�����¶LQGH�SDWRORMLN�EXOJX�L]OHQPHGL��$FLOL\HW�VÕQÕIODPDVÕQD�
EDNWÕ÷ÕPÕ]�]DPDQ�LVH�������KDVWD�DFLO��������KDVWD�\DUÕDFLO�
YH�������KDVWD�DFLO�ROPD\DQ�RODUDN�GH÷HUOHQGLULOGL��*|UPH�
NHVNLQOL÷LQLQ�DFLO�JUXSWD�HQ�G�ú�N������������ORJ0$5���DFLO�
olmayan grupta (72,82±7,3 logMAR) en yüksekti (p<0.01).
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INTRODUCTION
Globally, individuals aged 65 and over are considered as the 
elderly, and their proportion to the total population is increas-
ing day by day. While the elderly population in Turkey was 
6,192,962 (8%) in 2014, it increased by 21.9% in the last five 
years, reaching 7,550,727 (9.1%) in 2019 (1). Population 
estimates show that this increase in the elderly population 
ZLOO�FRQWLQXH��$FFRUGLQJ�WR�SRSXODWLRQ�SURMHFWLRQV��WKH�HOGHU-
ly population ratio is expected to reach 20% of the population 
within the next five years (1). The increase in the rate of the 
elderly population over the years has resulted in the necessity 
to better identify their health problems and develop appropri-
ate approaches. The aging of the population is a global 
phenomenon. Among the factors that prevent the elderly from 
living a healthy life are various psychological and social 
problems that occur at an advanced age and the high 
incidence of diseases. Given the aging of the population, the 
health system must be prepared to serve an increasing 
number of geriatric individuals. The elderly is affected by 

PXOWLSOH� GLVHDVHV� DIIHFWLQJ�PRUELGLW\�� 6LJQV� DQG� V\PSWRPV�
vary for each individual and are generally atypical, making it 
often difficult to diagnose patients. With the growing geriatric 
population, their need for healthcare services also increases 
(2). In particular, geriatric patients constitute a significant 
portion of presentations to the emergency department (ED) 
(3). Ünsal et al. reported that the rate of ED presentation 
among geriatric patients was 12.1-13.8% (4). Previous 
studies have also reported that geriatric patients present to ED 
more frequently and with complex problems, require more 
radiological and laboratory tests, and receive longer-term 
treatment due to their existing comorbidities (5,6).
Visual function is one of the important indicators of health 
(7). In the geriatric population, eye diseases are very common 
and their impact on the quality of life of patients is very high. 
In addition, ocular pathologies constitute an important part of 
ED presentations. Ophthalmological pathologies that 
increase with age can cause the irreversible loss of eye 
function if not properly diagnosed and treated (8,9). It is 
important to examine the ED presentation characteristics of 
the patients for the development of diagnosis and treatment 
algorithms. In this study, we aimed to examine the epidemio-
logical and clinical features of geriatric patients who present-
ed to the ED of a tertiary hospital with eye complaints and 
were referred to an ophthalmologist for an emergency exam-
ination and to evaluate the efficacy of visual acuity as an 
indicator of urgency of care.

5)<-:ʈ)4�IVL�5-<07,;
6WXG\�3RSXODWLRQ��7KLV�UHWURVSHFWLYH�VWXG\�ZDV�DSSURYHG�E\�
the local ethics committee of Akdeniz University Faculty of 
0HGLFLQH� �$SSURYDO� 1XPEHU�� .$(.������ ������������
where the study was conducted in compliance with the ethical 
standards set out in the Declaration of Helsinki. The records 
of patients aged 65 and over who presented to ED and were 
referred for an ophthalmology consultation between January 
1, 2018 and December 31, 2019 were retrospectively 
reviewed. Patients whose records could not be reached were 
excluded from the study.

Data Collection: 
The patients’ age, gender, presentation complaints, presenta-
tion time, pre-diagnoses made by the ED physician, definitive 
diagnoses, visual acuity (logMAR) measurements, urgency 
of care (urgent, semi-urgent, and non-urgent), hospitalization 
requirement, and repeated ED presentations with the same 
complaint were recorded. In addition, for the patients present-
ing with trauma, the type and cause of trauma, location of 
LQMXU\�� DQG� VXUJLFDO� UHTXLUHPHQW� ZHUH� QRWHG�� 3UHVHQWDWLRQ�
KRXUV�ZHUH� GLYLGHG� LQWR� WKUHH� VKLIWV��PRUQLQJ� ��� D�P�� WR� ��
p.m.), evening (4 p.m. to 12 a.m.), and night (12 a.m. to 8 
a.m.). In addition, the seasonal and weekday/weekend distri-
butions of the presentations were examined. The visual acuity 
of the eye causing the complaints was recorded, and if there 
were complaints in both eyes, the visual acuity of the eye 
with poorer visual function was evaluated. The LogMAR 
visual acuity of 2 was used to determine patients with finger 

counting level, and 2.3, 2.8 and 3 were used to determine 
those with hand movements, light perception, and no light 
perception, respectively. Outcomes were determined as 
discharge from ED and admission to the ophthalmology 
service for surgical or medical treatment.

Categorization:
 In light of the classifications used in previous studies (10,11), 
the patients were divided into three groups according to the 
XUJHQF\�RI�FDUH��XUJHQW��VHPL�XUJHQW��DQG�QRQ�XUJHQW��3RVVL-
ble ocular emergencies were included in the urgent group, 
semi-emergent ocular findings in the semi-urgent group, 
non-emergent ocular findings in the non-urgent group, and 
patients presenting to ED with non-ocular complaints that did 
not require urgent treatment and underwent etiology-oriented 
examinations were included in the non-urgent group. Presen-
tations to ED within one month after any eye surgery were 
evaluated under a separate group. In addition, considering 
ocular pathologies, the cases were classified as eyelid, anteri-
or segment, posterior segment, orbital, other (non-ocular 
complaints, examinations for etiology) and normal.

Statistical Analysis
6WDWLVWLFDO�DQDO\VLV�ZDV�SHUIRUPHG�XVLQJ�,%0�6366��YHUVLRQ�
����� �6366� ,QF��� ,/�86$�� VRIWZDUH��7R� GHILQH� WKH� VDPSOH��
continuous variables were expressed as mean ± standard 
deviation and median (minimum-maximum) values and 
categorical variables as numbers and percentages. Normality 
ZDV� WHVWHG� XVLQJ� WKH� 6KDSLUR±:LON� WHVW� LQ� JURXSV� ZLWK� D�
VDPSOH� VL]H� RI� ���� DQG� WKH� .ROPRJRURY±6PLUQRY� WHVW� LQ�
groups with a sample size of >50. In the comparison of the 
continuous data, the chi-square test was applied to the 
non-normally distributed data, and the independent-samples 
t-test was used for the data with a normal distribution. The 
results were evaluated at the 95% confidence interval, and a p 
value of <0.05 was considered statistically significant.

:-;=4<;
The data of 730 patients aged 65 and over who presented to 
ED between January 1, 2018 and December 31, 2019 and 
were referred for an ophthalmology consultation were 
analyzed. The data on the demographic and presentation 
characteristics of the patients are summarized in Table I. The 
mean age of the patients was 72.7 ± 7.1 years, and the presen-
tation rate was higher among women (54.2%). Of the presen-
tations, 60.3% occurred during the evening shift, 32.3% 
during the night shift, and 7.4% during the morning shift. The 
rate of weekday presentations was 75.8%. There was no 
significant difference in seasonal distribution.
The patients were first evaluated by an ED physician and then 
referred to an ophthalmologist with a pre-diagnosis. The 
agreement rate between the pre-diagnosis of the ED physi-
cians and the final diagnosis of the ophthalmologists was 
65.2%. Pathologies were observed in the anterior segment in 
52.5% of the patients, posterior segment in 21.6%, eyelid in 
8.1%, and orbital in 5.1% while extraocular pathologies were 
seen in 5.1% of the patients and no pathological finding was 

present in 10.1% (Table II). 
Table I: Demographic and presentation characteristics of the patients

Table II: Pathology localization and emergency classification of the patients

The most common reasons for ED presentation were infec-
tion (21%) and trauma (19.9%). Examining trauma factors, it 
was seen that the three most common factors were wooden 
REMHFWV��Q� ������IDOOV��Q� ������DQG�WUDIILF�DFFLGHQWV��Q� ������
1LQHW\�VL[���������RI�WKH�LQMXULHV�RFFXUUHG�RXWGRRUV�DQG����
(33.8%) indoors (Table III).

and Emergency to be used in the triage of patients with 
ophthalmology complaints. In this system, redness, pain, loss 
of vision, and open eye risk were used as parameters, and 
patients were classified as urgent or non-urgent according to 
WKH�VFRULQJ�PDGH�EDVHG�RQ�WKHVH�SDUDPHWHUV�������6LPLODUO\��
other studies have reported that low visual acuity can be used 
for hospitalization indication and ED triage (24,25). We also 
consider that visual acuity is an important factor in showing 
the urgency of ED cases during the examinations performed 
before referring them for an ophthalmology consultation.
There are many reasons why the geriatric population is more 
difficult to treat than younger patients. They require special 
attention and care from the first time they present to the 
hospital. Obtaining history can also be more difficult than 
expected, especially when there are communication 
problems. In this group, symptoms are generally atypical, and 
there are often no classical physical examination findings. In 
addition, many diseases occur almost exclusively in the 
elderly and cause permanent problems if not properly treated. 
Therefore, there is a need for a diagnosis system and medical 
care services specific to geriatric patients. It is especially 
important to evaluate the urgency of geriatric patients that 
present to ED. We consider that low visual acuity can be of 
great assistance in this evaluation. In addition, closer outpa-
tient clinic follow-up and easier-to-use and less (combined) 
drug choices can be preferred to increase compliance with 
prescribed medical treatment. 
Our study also has certain limitations, such as a relatively 
small sample size and retrospective design. In addition, 
patients who presented to ED and requested an ophthalmolo-
gy consultation were included in the study, but the data of 
those with ocular complaints who were treated and 
discharged by ED physicians were excluded, which may have 
resulted in missing information. Despite these limitations, 
this study also has some strengths. While similar previous 
studies used diagnosis codes (10,11), we directly evaluated 
the ophthalmologist examination notes, increasing the 
accuracy of the diagnoses. In addition, in contrast to previous 
research targeting the general population (16), we evaluated a 
specific patient group; i.e., geriatric patients; therefore, we 
consider our data to be valuable from an epidemiological 
point of view despite the smaller number of patients.

+76+4=;176
We consider that low visual acuity can be of great help in 
evaluating the urgency of geriatric patients presenting to ED. 
Approximately a quarter of geriatric patients that visited ED 
due to ocular problems were diagnosed with non-urgent 
FRQGLWLRQV��%HWWHU�LQIRUPLQJ�DQG�HQFRXUDJLQJ�WKHVH�SDWLHQWV�
to seek outpatient services rather than ED for non-emergency 
ocular diseases can allow ED to provide better services to 
patients with more serious problems. Furthermore, it is 
important to determine the ED presentation characteristics of 
the geriatric patients for the development of diagnosis and 
treatment algorithms.
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Table III: Distribution of the patients according to the causative 
                 factor and place of trauma 

According to the urgency classification, 52.6% of the cases 
were evaluated as urgent, 24.3% as semi-urgent, and 23.1% 
as non-urgent (Table II). The distribution of the diagnoses 
according to the urgency categories are given in Table IV and 
demographic and presentation characteristics according to 
urgency classifications are shown in Table V. There was no 
statistical difference in the urgency classification of the 
patients in terms of gender and seasonal distributions (p > 
0.05). Concerning the days of the week, there was a higher 
rate of weekday presentations in the urgent group (p < 0.01). 
There was no difference between the morning and evening 
QLJKW�VKLIWV�LQ�WHUPV�RI�XUJHQF\�GLVWULEXWLRQ��S� ��������
Visual acuity was the lowest (1.49 ± 1.06 logMAR) in the 
urgent group and the highest (72.82 ± 7.3 logMAR) in the 
non-urgent group (p < 0.01). The most common outcome was 
hospitalization in the urgent group and discharge from ED 
after treatment in the non-urgent group (p < 0.001).
Of all the patients, 625 (85.6%) were discharged after the 
ophthalmological examination, and 105 (14.4%) were hospi-
WDOL]HG��6XUJLFDO� WUHDWPHQW�ZDV�DSSOLHG� WR���� �������RI� WKH�
hospitalized patients (Table II). Primary repair was 
SHUIRUPHG� LQ� ��� ������� SDWLHQWV� GXH� WR� RSHQ� JOREH� LQMXU\��
evisceration was undertaken in 12 (1.6%) patients, lens 
extraction and/or intraocular lens implantation in eight 
(1.1%) patients, cryotherapy in four (0.5%) patients, and 
SULPDU\� VXWXULQJ� LQ� RQH� ������� SDWLHQW� GXH� WR� FRQMXQFWLYDO�
incision.

Table IV: Distribution of the patients’ diagnoses according to the urgency      
                 classification 

a Including retinal artery and vein occlusion
b Including postoperative and endogenous endophthalmitis
F�,QFOXGLQJ�EDFWHULDO��YLUDO�DQG�DOOHUJLF�FRQMXQFWLYLWLV
d Including cellulitis outside the orbit and dermatitis
e Including diabetic, hypertensive and myopic retinopathy
f Including extraocular skin infection
g Including dacryocystitis
h Including complications during cataract surgery, postoperative wound 
check, unspecific discomfort after ocular surgery, and nasolacrimal stent 
dislocation

Table V: Demographic and presentation characteristics according 
              to the urgency classification

DISCUSSION
The geriatric population is growing globally, and the rate of 
referrals to healthcare institutions is also increasing (2). In 
previous studies, the rate of ED presentations with ophthal-
mic complaints was reported to be between 1.5 and 3.4% 
(8,10-12). Patients presenting to ED with eye complaints are 
first evaluated by an ED physician, and ophthalmology 
consultation is requested in cases deemed necessary. In 
geriatric patients presenting to ED with ocular complaints, 
the agreement rate between the pre-diagnosis of ED physi-
cians and ophthalmologists was reported as 65.2% in a previ-
ous study (13), which is similar to our finding. For the trauma 
and infection cases, we found this rate to be 94.5% and 
�������UHVSHFWLYHO\��%RWK�DQDPQHVLV�DQG�SK\VLFDO�H[DPLQD-
tion findings of patients diagnosed with trauma and infection 
provide more guiding data. This results in higher agreement 

between their pre-diagnoses and definitive diagnoses.
We determined that a higher proportion of ED presentations 
belonged to the female patients (54.2%). When we examined 
the characteristics of the presentation time, we detected no 
difference in seasonal distribution, similar to previous studies 
(11). We observed that there was a higher rate of presenta-
tions on weekdays (75.8%) compared to weekends (24.2%), 
which is also consistent with the literature (11). Concerning 
the distribution of presentations according to the hours of the 
day, they mostly occurred during the evening shift (60.3%). 
We consider that the reason for the lower number of daytime 
presentations (7.4%) is that the patients can be directly exam-
ined by an ophthalmologist during working hours.
The examination of the localization of ophthalmic patholo-
gies revealed that the most common localization was the 
DQWHULRU� VHJPHQW� ��������� 6LQFH� DQWHULRU� VHJPHQW� SDWKROR-
gies generally cause pain and redness, patients are more 
concerned about these symptoms; therefore, they present to 
ED at a higher rate due to these complaints. The most 
frequent diagnoses of the patients were infection and trauma. 
Among those diagnosed with trauma, ocular surface trauma 
DQG� WUDXPDWLF� VXEFRQMXQFWLYDO� KHPRUUKDJH� ZHUH� WKH� PRVW�
FRPPRQ�� 7UDXPD� ZDV� FDXVHG� E\� ZRRGHQ� REMHFWV� LQ� ���
patients, falls in 26 patients, and traffic accidents in 11 
SDWLHQWV�� 6LPLODUO\�� SUHYLRXV� VWXGLHV� GHILQHG� WKH� PRVW�
common causes of ocular trauma in geriatric patients as falls 
DQG� ZRRGHQ� REMHFWV� ���������:H� IRXQG� WKDW� ������ RI� WKH�
WUDXPD� SDWLHQWV� OLYHG� LQ� UXUDO� DUHDV�� DQG� LQMXULHV� UHODWHG� WR�
wood occurred especially after wood chopping and tree 
SUXQLQJ�� 1LQHW\�VL[� �������� RI� WKH� LQMXULHV� RFFXUUHG�
RXWGRRUV��DQG������������LQGRRUV��2SHQ�JOREH�LQMXULHV�ZHUH�
observed in 15 of the trauma cases.
In our study, according to the urgency classification, 52.6% 
of the cases were evaluated as urgent, and the rate of the 
patients in the urgent group was similar to previous studies 
(41.2% and 74.7%) (11,16). In the urgent group, the most 
frequent reasons for ED presentation was glaucoma crisis 
(8%). When we examined the patients with high intraocular 
pressure in more detail, we found that 84.7% had been previ-
ously diagnosed with glaucoma but were not properly or 
regularly using the prescribed medical treatment. In the 
literature, it has been reported that 30-80% of glaucoma 
patients do not comply with medical treatment (17,18). We 
also found that compliance with medical treatment was lower 
in the geriatric patient group; therefore, it is very difficult to 
control intraocular pressure in these patients. Uncontrolled 
intraocular pressure can cause glaucoma progression, 
irreversible loss of vision, and severe eye pain (19-22).
We did not detect a significant difference in the gender and 
seasonal distribution of patients according to the urgency 
classification. Concerning the distribution according to the 
days of the week, weekday presentations were higher in the 
urgent group. However, there was no significant difference 
between the morning, evening and night shifts in relation to 
the rate of presentations. Visual acuity was significantly 
lower in the urgent group, which is in agreement with previ-
ous studies (16). Rossi et al. developed an examination 
DOJRULWKP�FDOOHG�WKH�5RPH�(\H�6FRULQJ�6\VWHP�IRU�8UJHQF\�



7�5��3ULPH�0LQLVWHU�RI�7XUNH\��7XUNLVK�6WDWLVWL-
FDO� ,QVWLWXWH¶V� GDWD� ������ �7XUN6WDW�� 3RSXODWLRQ�
&HQVXVHV���������������7XUN6WDW��$GGUHVV�%DVHG�
3RSXODWLRQ� 5HJLVWUDULRQ� 6\VWHP�� ����� �� ������
7XUN6WDW��3RSXODWLRQ�3URMHFWLRQV������� ��������
KWWSV���GDWD�WXLN�JRY�WU�%XOWHQ�,QGH["S ,VWDWLV-
tiklerle-Yaslilar-2019-33712.

Arai H, Ouchi Y, Yokode M, Ito H, Uematsu H, 
(WR� )�� 2VKLPD� 6�� 2WD� .�� 6DLWR� <�� 6DVDNL� +��
7VXERWD� .�� )XNX\DPD� +�� +RQGD�<�� ,JXFKL�$��
7RED�.��+RVRL�7��.LWD�7��0HPEHUV�RI�6XEFRP-
mittee for Aging. Toward the realization of a 
EHWWHU�DJHG�VRFLHW\��PHVVDJHV�IURP�JHURQWRORJ\�
and geriatrics. Geriatr Gerontol Int. 
������������������

6KDQNDU� .1�� %KDWLD� %.�� 6FKXXU� -'�� 7RZDUG�
SDWLHQW�FHQWHUHG� FDUH�� D� V\VWHPDWLF� UHYLHZ� RI�
older adults' views of quality emergency care. 
$QQ�(PHUJ�0HG���������������������H��

8QVDO�$��$\UDQFL�8��$OSHU�&HYLN�$��0HWLQWDV�6��
Arslantas D, Unluoglu I. Use of emergency 
departments by elderly patients in a city of West-
ern Turkey. Eur J Emerg Med. 
�����������������

8QVDO�$�� &HYLN�$$�� 0HWLQWDV� 6��$UVODQWDV� '��
,QDQ�2d��<DúOL�KDVWDODULQ�DFLO�VHUYLV�EDúYXUXODUÕ��
7XUNLVK�-RXUQDO�RI�*HULDWULFV�����������������

.DKQ�-+��0DJDXUDQ�%*�-U��2OVKDNHU�-6��6KDQ-
NDU�.1��&XUUHQW�7UHQGV�LQ�*HULDWULF�(PHUJHQF\�
Medicine. Emerg Med Clin North Am. 
�������������������

/DIRUJH� 5*�� 6SHFWRU� :'�� 6WHUQEHUJ� -�� 7KH�
relationship of vision and hearing impairment to 
one-year mortality and functional decline. J 
$JLQJ�+HDOWK����������������

9D]LUL� .�� 6FKZDUW]� 6*�� )O\QQ� +:� -U�� .LVKRU�
.6�� 0RVKIHJKL� $$�� (\H�UHODWHG� (PHUJHQF\�
'HSDUWPHQW� 9LVLWV� LQ� WKH� 8QLWHG� 6WDWHV�� ������
2SKWKDOPRORJ\���������������������

*RUGRQ� .'�� 7KH� LQFLGHQFH� RI� H\H� LQMXULHV� LQ�
&DQDGD��&DQ�-�2SKWKDOPRO�������������������

6WDJJ�%&��6KDK�00��7DOZDU�1��3DGRYDQL�&ODX-
GLR� '$�� :RRGZDUG� 0$�� 6WHLQ� -'�� )DFWRUV�
Affecting Visits to the Emergency Department 
for Urgent and Nonurgent Ocular Conditions. 
2SKWKDOPRORJ\����������������������

&KDQQD� 5�� =DIDU� 61�� &DQQHU� -.�� +DULQJ� 56��
6FKQHLGHU�(%�� )ULHGPDQ�'6��(SLGHPLRORJ\� RI�
Eye-Related Emergency Department Visits. 
-$0$�2SKWKDOPRO���������������������

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

%HUQVWHLQ�6/��$URQVN\�'��'XVHMD�5��(SVWHLQ�6��
Handel D, Hwang U, McCarthy M, John McCo-
QQHOO�.��3LQHV�-0��5DWKOHY�1��6FKDIHUPH\HU�5��
=ZHPHU� )�� 6FKXOO� 0��$VSOLQ� %5�� 6RFLHW\� IRU�
Academic Emergency Medicine, Emergency 
Department Crowding Task Force. The effect of 
emergency department crowding on clinically 
oriented outcomes. Acad Emerg Med. 
�����������������

'RFKHUW\� *�� +ZDQJ� -�� <DQJ� 0�� (DGLH� %��
&ODSVRQ� .�� 6LHYHU� -�� :DUQHU� 6-�� 3URVSHFWLYH�
analysis of emergency ophthalmic referrals in a 
Canadian tertiary teaching hospital. Can J 
2SKWKDOPRO����������������������

<�NVHO� +�� 7�UNF�� )0�� dÕQDU� <�� &LQJ�� $.��
6DKLQ�$��6DKLQ�0��g]NXUW�=��0XUDW�0��dDoD�,��
Etiology and prognosis of penetrating eye 
LQMXULHV�LQ�JHULDWULF�SDWLHQWV�LQ�WKH�6RXWKHDVWHUQ�
region of Anatolia Turkey. Ulus Travma Acil 
&HUUDKL�'HUJ�������������������

Andreoli MT, Andreoli CM. Geriatric traumatic 
RSHQ� JOREH� LQMXULHV�� 2SKWKDOPRORJ\��
�������������������

.DQJ�(<��7DL�:&��/LQ�-<��+XDQJ�&-��<HK�3+��
:X�:&��:DQJ� )/�� /LX� /�� /DL� &&�� &KHQ� .-��
Eye-related Emergency Department Visits with 
2SKWKDOPRORJ\�&RQVXOWDWLRQ� LQ�7DLZDQ��9LVXDO�
$FXLW\�DV�DQ�,QGLFDWRU�RI�2FXODU�(PHUJHQF\��6FL�
5HS�������������������

2OWKRII� &0�� 6FKRXWHQ� -6�� YDQ� GH� %RUQH� %:��
Webers CA. Noncompliance with ocular hypo-
tensive treatment in patients with glaucoma or 
ocular hypertension an evidence-based review. 
2SKWKDOPRORJ\�����������������������

6FKZDUW]� *)�� 4XLJOH\� +$�� $GKHUHQFH� DQG�
SHUVLVWHQFH� ZLWK� JODXFRPD� WKHUDS\�� 6XUY�
2SKWKDOPRO����������6XSSO��6�������

6WHZDUW�:&��&KRUDN�53��+XQW�++��6HWKXUDPDQ�
G. Factors associated with visual loss in patients 
with advanced glaucomatous changes in the 
optic nerve head. Am J Ophthalmol. 
��������������������

5RVVL�*&��3DVLQHWWL�*0��6FXGHOOHU�/��5DGDHOOL�
5��%LDQFKL�3(��'R�DGKHUHQFH�UDWHV�DQG�JODXFR-
PDWRXV�YLVXDO�ILHOG�SURJUHVVLRQ�FRUUHODWH"�(XU�-�
2SKWKDOPRO��������������������

6OHDWK�%��%ODORFN�6��&RYHUW�'��6WRQH�-/��6NLQQHU�
$&�� 0XLU� .�� 5RELQ� $/�� 7KH� UHODWLRQVKLS�
between glaucoma medication adherence, eye 
drop technique, and visual field defect severity. 
2SKWKDOPRORJ\�������������������������

d
HW
LQ
ND
\D
�<
DS
UD
N�
$
��D
QG
�øO
KD
Q�
+
'
�A

kd
 M

ed
 J 

20
22

; 8
(2

)

164



3DXOD� -6��)XUWDGR� -0��6DQWRV�$6��&RHOKR�5GH�
M, Rocha EM, Rodrigues Mde L. Risk factors 
for blindness in patients with open-angle glauco-
PD�IROORZHG�XS�IRU�DW� OHDVW����\HDUV��$UT�%UDV�
2IWDOPRO��������������������

5RVVL� 7�� %RFFDVVLQL� %�� &HGURQH� &�� ,RVVD� 0��
Mutolo MG, Lesnoni G, Mutolo PA. Testing the 
UHOLDELOLW\� RI� DQ� H\H�GHGLFDWHG� WULDJLQJ� V\VWHP��
WKH� 5(6&8(�� (XU� -� 2SKWKDOPRO��
������������������

22.

23.

24.

25.

&KDQJ�&+��&KHQ�&/��+R�&.��/DL�<+��+X�5&��
<HQ�</��+RVSLWDOL]HG�H\H�LQMXU\�LQ�D�ODUJH�LQGXV-
WULDO� FLW\� RI� 6RXWK�(DVWHUQ�$VLD�� *UDHIHV�$UFK�
&OLQ�([S�2SKWKDOPRO���������������������

*RGEROH�1-��6HHIHOGW�(6��5D\PRQG�:5��.DUHVK�
JW, Morgenstern A, Egan JA, Colyer MH, 
0D]]ROL�5$��6LPSOLILHG�0HWKRG�IRU�5DSLG�)LHOG�
Assessment of Visual Acuity by First Respond-
HUV�$IWHU�2FXODU�,QMXU\��0LO�0HG�����������VXS-
SOB������������

14

d
HW
LQ
ND
\D
�<
DS
UD
N�
$
��D
QG
�øO
KD
Q�
+
'
�A

kd
 M

ed
 J 

20
22

; 8
(2

)

165



ÖZ
Amaç: 
6DOJÕQÕQ�SVLNRORMLN�ER\XWXQXQ�\R÷XQ�J|U�OG�÷��&29,'����SDQGHPLVLQGH�LPP�QV�SUHVLIOHULQ�
\R÷XQ�NXOODQÕOGÕ÷Õ�URPDWRORMLN�KDVWDOÕNODUGD�WHGDYLGH�NDOÕPÕ�ROXPVX]�HWNLOH\HELOHFH÷L�G�ú�Q�OH�
ELOLU��dDOÕúPDPÕ]GD�URPDWRORML�KDVWDODUÕQÕQ�LODoODUÕ�EÕUDNPD�RUDQODUÕ�YH�LOLúNLOL�YHULOHUL�LQFHOHPHN�
LVWHGLN�

Gereç ve Yöntemler: 
.D\VHUL� ùHKLU� (÷LWLP� $UDúWÕUPD� +DVWDQHVL� 5RPDWRORML� SROLNOLQLNOHULQGH� &29,'���� VDOJÕQÕ�
|QFHVLQGHNL�VRQ�ELU�\ÕO�LoHULVLQGH�G�]HQOL�WDNLSOHULQH�GHYDP�HGHQOHUGHQ�UXWLQ�SROLNOLQLN�NRQWURO�
]DPDQÕ� ��1LVDQ±���+D]LUDQ� ����� DUDVÕQGD� RODQ� YH� EX� G|QHP� LoHULVLQGH� SROLNOLQLN� ]L\DUHWLQH�
JHOHQ�����KDVWD�oDOÕúPD\D�DOÕQGÕ��%X�KDVWDODUD�HN�RODUDN�VRQ�ELU�\ÕO�LoHULVLQGH�SROLNOLQLN�NRQWURO�
OHULQH� G�]HQOL� JHOHQOHU� DUDVÕQGD� ROXúWXUXODQ� ELU� OLVWH� LoHULVLQGHQ� ���� KDVWD� GD� UDVWJHOH� VHoLP�
\|QWHPL\OH�VHoLOGL��6HoLOHQ�EX�����KDVWD\D�GD�FHS�WHOHIRQODUÕ�YDVÕWDVÕ\OD�XODúÕODUDN�RQDP�LVWHQGL��
���� KDVWDQÕQ� ���¶�� oDOÕúPD\Õ� NDEXO� HWWL��7RSODP� ���� NLúL� LOH� oDOÕúPD� WDPDPODQGÕ�� +DVWDODUD�
SDQGHPL�|QFHVL�NXOODQGÕNODUÕ�LODoODUÕQÕ�NHVLS�NHVPHGLNOHUL��NHVHQOHULQ�NHVPH�JHUHNoHOHUL��KDQJL�
LODFÕ�LODoODUÕ� NHVWLNOHUL�� KDVWDOÕNODUÕQÕQ� YH�YH\D� NXOODQGÕNODUÕ� LODoODUÕQ�&29,'���¶D� \DNDODQPD�
ULVNOHULQL�DUWWÕUÕS�DUWWÕUPDGÕ÷Õ�VRUXOGX�

Bulgular: 
6WHURLG�NXOODQDQ�������KDVWD� �������� LODFÕQÕ� NHVPLú� LGL��0HWRWUHNVDW� NXOODQDQ������� ��������
KDVWD��VXOIDVDOD]LQ�NXOODQDQ���������������KDVWD��OHIOXQRPLG�NXOODQDQ����������������KLGURNVLN�
ORUDNLQ� NXOODQDQ� ������ �������� KDVWD� LODFÕQÕ� NXOODQPD\Õ� EÕUDNPÕúWÕ�� %L\RORMLN� DMDQ� NXOODQDQ�
KDVWDODUGDNL�LODo�NHVHQ�KDVWD�RUDQÕ�LVH���������������VDSWDQPÕú�ROXS�HQ�\�NVHN�LODo�WHUN�HWPH�
RUDQÕ�RODUDN�J|]OHQGL��øODFÕQÕ�NHVHQ����KDVWDQÕQ���¶X���������WHOHYL]\RQ��JD]HWH�YH�VRV\DO�PHG\D�
DUDFÕOÕ÷Õ\OD�GX\GXNODUÕ�VHEHEL\OH����¶����������ELU�GRNWRU�YH\D�HF]DFÕ�WDYVL\HVL\OH����¶X���������
LODo� WHPLQ� VRUXQX� VHEHEL\OH�� �¶VL� ������� LVH� KHUKDQJL� ELU� VHEHS� ELOGLUPHGHQ� NHQGL� NDUDUÕ\OD�
NHVPLúWLU��.XOODQGÕ÷Õ�EL\RORMLN�LODoODUÕ�NHVHQ����KDVWDQÕQ���¶LQLQ�������ELU�GRNWRU�YH\D�HF]DFÕ�
WDYVL\HVL\OH�NHVWL÷L�J|U�OP�úW�U��

Sonuç: 
dDOÕúPDPÕ]ÕQ�HQ�|QHPOL�EXOJXVX��URPDWL]PDO�KDVWDOÕ÷Õ�RODQODUGD�HQ�\�NVHN�RUDQGD�LODo�NHVPH�
RUDQÕQÕQ�EL\RORMLN�DMDQ�NXOODQDQ�NLúLOHUGH�ROGX÷X�J|U�OP�úW�U�

Anahtar Sözcükler: 
$GKHUHQV�� &29,'����� øPP�QV�SUHVLI� LODo�� .RPSOLDQV��
5RPDWRORMLN�+DVWDOÕN

ABSTRACT
Objective: 
7KH� &29,'���� SDQGHPLF�� KROGLQJ� LQWHQVH� SV\FKRORJLFDO�
GLPHQVLRQV��FDQ�EH�WKRXJKW�WR�QHJDWLYHO\�DIIHFW�WKH�WUHDWPHQW�
FRPSOLDQFH��,Q�RXU�VWXG\��ZH�ZDQWHG�WR�H[DPLQH�WKH�PHGLFD�
WLRQ� GLVFRQWLQXDWLRQ� UDWHV� DQG� LWV� UHODWHG� FRQGLWLRQV� LQ�
UKHXPDWRORJLF�SDWLHQWV�

Methods: 
2I�WKRVH�ZKR�FRQWLQXHG�WKHLU�UHJXODU�IROORZ�XS�LQ�WKH�.D\VHUL�
&LW\�7UDLQLQJ� DQG�5HVHDUFK�+RVSLWDO�5KHXPDWRORJ\� RXWSD�
WLHQW�FOLQLFV�LQ�WKH�ODVW�\HDU�EHIRUH�WKH�&29,'����SDQGHPLF��
���� SDWLHQWV� ZKR� KDG� D� URXWLQH� RXWSDWLHQW� FOLQLF� FKHFN�XS�
EHWZHHQ���$SULO�DQG����-XQH������DQG�YLVLWHG�WKH�SRO\FOLQLF�
GXULQJ�WKLV�SHULRG�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��,Q�DGGLWLRQ�WR�
WKHVH�SDWLHQWV�� ����SDWLHQWV�ZHUH� UDQGRPO\� VHOHFWHG� IURP�D�
OLVW�FUHDWHG�DPRQJ�WKRVH�ZKR�FDPH�WR�WKH�SRO\FOLQLF�UHJXODUO\�
LQ�WKH�ODVW�\HDU��7KHVH�����VHOHFWHG�SDWLHQWV�ZHUH�UHDFKHG�YLD�
PRELOH�SKRQHV�DQG�WKHLU�FRQVHQW�ZDV�UHTXHVWHG������RI�����
SDWLHQWV�JDYH�FRQVHQW�WR�WKH�VWXG\��7KH�VWXG\�ZDV�FRPSOHWHG�
ZLWK�D�WRWDO�RI�����SDWLHQWV��7KH�SDWLHQWV�ZHUH�DVNHG�ZKHWKHU�
WKH\�VWRSSHG�WKHLU�PHGLFDWLRQV��WKH�UHDVRQV�IRU�WKH�GLVFRQWLQ�
XDWLRQ��ZKLFK�GUXJ�V��WKH\�VWRSSHG��DQG�ZKHWKHU�WKHLU�GLVHDVH�
DQG�RU�GUXJV�LQFUHDVHG�WKHLU�ULVN�RI�&29,'����

Results: 
������SDWLHQWV���������XVLQJ�VWHURLGV��VWRSSHG�VWHURLGV��������
SDWLHQWV���������XVLQJ�PHWKRWUH[DWH����������������SDWLHQWV�
XVLQJ� VXOIDVDOD]LQH�� ������ �������� SDWLHQWV� XVLQJ� OHIOXQR�
PLGH�� ������ �������� SDWLHQWV� XVLQJ� K\GUR[\FKORUDFLQH�
VWRSSHG�WKHLU�PHGLFDWLRQ��7KH�UDWH�RI�SDWLHQWV�ZKR�GLVFRQWLQ�
XHG� PHGLFDWLRQ� DPRQJ� WKRVH� XVLQJ� ELRORJLFDO� DJHQWV� ZDV�
������ ���������$PRQJ� ��� SDWLHQWV� ZKR� GLVFRQWLQXHG� WKHLU�
PHGLFDWLRQ�������������KDYH�VWRSSHG�XVLQJ�WKHLU�PHGLFDWLRQ�
EHFDXVH�RI�ZKDW� WKH\�KHDUG� WKURXJK� WHOHYLVLRQ��QHZVSDSHUV�
DQG�VRFLDO�PHGLD�������������RI�WKHP�ZLWK�WKH�UHFRPPHQGD�
WLRQ� RI� D� GRFWRU� RU� SKDUPDFLVW�� ��� �������� RI� WKHP�GXH� WR�
GUXJ�VXSSO\�SUREOHP�DQG����������RI�WKHP�VWRSSHG�E\�WKHLU�
RZQ�GHFLVLRQ�ZLWKRXW�JLYLQJ�DQ\�UHDVRQ��,W�ZDV�REVHUYHG�WKDW�
��� ������ RI� WKH� ��� SDWLHQWV� ZKR� VWRSSHG� XVLQJ� ELRORJLFDO�
GUXJV��GLG�VR�ZLWK�WKH�UHFRPPHQGDWLRQ�RI�D�GRFWRU�RU�SKDUPD�
FLVW�

Conclusion: 
7KH�PRVW�LPSRUWDQW�ILQGLQJ�RI�RXU�VWXG\�ZDV�WKH�REVHUYDWLRQ�
WKDW� WKH� KLJKHVW� UDWH� RI� GUXJ� ZLWKGUDZDO� LQ� SDWLHQWV� ZLWK�
UKHXPDWLF�GLVHDVH�ZDV�WKRVH�ZKR�XVHG�ELRORJLFDO�DJHQWV�

Key Words: 
$GKHUHQFH�� &29,'����� &RPSOLDQFH�� ,PPXQRVXSSUHVVLYH�
GUXJ��5KHXPDWRORJLFDO�'LVHDVH

/ʈ:ʈ̪
5RPDWRORMLN�KDVWDODUÕQ�D]ÕPVDQPD\DFDN�ELU�NÕVPÕ�WHGDYLOHUL�
QL�|QHULOHQ�úHNLOGH�X\JXODPDPDNWDGÕU�YH�EX�GXUXP�SURJQR]X�
ROXPVX]�\|QGH�HWNLOHPHNWHGLU������$GKHUHQV�YH�NRPSOL\DQV�
WHULPOHUL�JHQHO�RODUDN�Hú�DQODPOÕ�� VLQRQLP��JLEL�NXOODQÕOVD�GD�
DGKHUHQV��KDVWDODUÕQ�NHQGL� L\LOLNOHUL� LoLQ� VRUXPOXOXN�DOÕUNHQ�
UHoHWHOL�WHGDYL\L�WDNLS�HWPHOHUL�LoLQ�DNWLI�ELU�VHoLPGLU��.RP�
SOL\DQV��ELU�KDVWDQÕQ�GRNWRUXQ�WDOLPDWODUÕQÕ�WDNLS�HWWL÷L�SDVLI�
ELU� GDYUDQÕúWÕU��$GKHUHQV� GDKD� SR]LWLI� �HWNHQ�� ELU� GDYUDQÕú�
ROXS��UHoHWH�HGLOPLú�ELU�NRUVH�WDNPDN�JLEL�J�QO�N�ELU�UHMLPL�
WDNLS� HWPHVL� JHUHNHQ� KDVWD� WDUDIÕQGDQ� ELU� \DúDP� WDU]Õ�
GH÷LúLNOL÷LQH�QHGHQ�RODQ�SURDNWLI�GDYUDQÕúWÕU��%XQD�NDUúÕOÕN��
NRPSOL\DQV�� GDKD� HGLOJHQ� ELU� GDYUDQÕú� ROXS� EDVLWoH� GRNWRU�
WDUDIÕQGDQ�³NHQGLVLQH�V|\OHQGL÷L�JLEL´�YHULOHQ�WDOLPDWODUÕQ�ELU�
OLVWHVLQL�WDNLS�HGHUHN�VHUJLOHQHQ�ELU�GDYUDQÕúWÕU������$GKHUHQV�
��NRPSOL\DQV�WHULPOHUL�LOH�VÕNOÕNOD�EHQ]HU�DQODPGD�NXOODQÕOVD�
GD�LODFD�SHUVLVWDQV��WHGDYL\H�EHOLUOHQHQ�V�UH�ER\XQFD�GHYDP�
HWPH� H\OHPLQL� LIDGH� HGHU�� �7HGDYLQLQ� EDúODPDVÕQGDQ�
VRQODQGÕUÕOPDVÕQD� NDGDU� JHoHQ� V�UH�� RODUDN� WDQÕPODQDELOLU�
�����
%LOLQGL÷L��]HUH�LON�NH]���$UDOÕN�����
GD�dLQ
LQ�+XEHL�E|OJHVL�
QLQ� EDúNHQWL� :XKDQ
GD� RUWD\D� oÕNDQ� $÷ÕU� $NXW� 6ROXQXP�
<HWPH]OL÷L� 6HQGURPX� &RURQDYLUXV���� �6$56�&R9���� DGOÕ�
YLU�V� oRN� NÕVD� V�UHGH� W�P� G�Q\D\D� \D\ÕOGÕ� YH� KDVWDOÕN�
&29,'����RODUDN�DGODQGÕUÕOGÕ��'�Q\D�6D÷OÕN�gUJ�W��WDUDIÕQ�
GDQ�GD����0DUW������WDULKLQGH�GH�SDQGHPL�RODUDN�LODQ�HGLOGL�
����� :DQJ� YH� DUNDGDúODUÕQÕQ�� &29,'���� VDOJÕQÕQÕQ� LON�
DúDPDVÕQGDNL�SVLNRORMLN�VRUXQODUÕ�HOH�DOPDN�LoLQ�EDúODWWÕNODUÕ�
ELU�oDOÕúPDGD�������NDWÕOÕPFÕGDQ�������
L�VDOJÕQÕQ�SVLNRORMLN�
HWNLVLQL� RUWD� YH\D� úLGGHWOL� RODUDN� GH÷HUOHQGLUPLúOHUGLU� ������
6DOJÕQÕQ� SVLNRORMLN� HWNLVLQLQ� EX� NDGDU� \R÷XQ� J|U�OG�÷��
&29,'����SDQGHPL�V�UHFLQLQ�LPP�QV�SUHVLI�LODoODUÕQ�\R÷XQ�
ELU�úHNLOGH�NXOODQÕOGÕ÷Õ�URPDWRORMLN�KDVWDOÕNODUGD�NRPSOL\DQV��
DGKHUHQV�YH�SHUVLVWDQV�GXUXPODUÕQÕ�ROXPVX]�HWNLOHPLú�RODEL�
OHFH÷L�DúLNkUGÕU��%L]�GH�oDOÕúPDPÕ]GD�URPDWRORMLN�KDVWDODUÕQ�
LODoODUD�NRPSOL\DQV��DGKHUHQV�YH�SHUVLVWDQV�GXUXPODUÕQÕQ�YH�
LOLúNLOL�RODELOHFHN�YHULOHUL�LQFHOHPHN�LVWHGLN��

METOD
.D\VHUL� ùHKLU� (÷LWLP� $UDúWÕUPD� +DVWDQHVL� 5RPDWRORML�
SROLNOLQLNOHULQGH�&29,'���� VDOJÕQÕ�|QFHVLQGHNL� VRQ�ELU� \ÕO�
LoHULVLQGH�G�]HQOL�WDNLSOHULQH�GHYDP�HGHQ�KDVWDODU�oDOÕúPD\D�
DOÕQPÕúWÕU�� +DVWDODUGDQ� UXWLQ� SROLNOLQLN� NRQWURO� ]DPDQÕ� ��
1LVDQ±���+D]LUDQ������DUDVÕQGD�RODQ�YH�EX�G|QHP�LoHULVLQGH�
SROLNOLQLN� ]L\DUHWLQH� JHOHQ� ���� KDVWD� oDOÕúPD\D� LON� JUXS�
RODUDN� DOÕQGÕ�� %X� KDVWDODUD� HN� RODUDN� VRQ� ELU� \ÕO� LoHULVLQGH�
SROLNOLQLN�NRQWUROOHULQH�G�]HQOL�JHOHQOHU�DUDVÕQGDQ�ROXúWXUX�
ODQ�ELU�OLVWH�LoHULVLQGHQ�����KDVWD�GD�UDVWJHOH�VHoLP�\|QWHPL�
\OH� VHoLOGL�� 6HoLOHQ� EX� ���� KDVWD\D� GD� KDVWDQH� ND\ÕWODUÕQGD�
EXOXQDQ� FHS� WHOHIRQODUÕ� YDVÕWDVÕ\OD� XODúÕODUDN� LOJLOL� oDOÕúPD�
LoLQ� RQDP� LVWHQGL�� /LVWHGHNL� ���� KDVWDQÕQ� ���¶�� oDOÕúPD\Õ�
NDEXO� HWWL�� 7RSODP� KDVWD� VD\ÕVÕ� RODQ� ���� NLúLOLN� JUXS� LOH�
oDOÕúPD�WDPDPODQGÕ��+DVWDODUÕQ�\Dú��FLQVL\HW��H÷LWLP�G�]H\L��
KDQJL� KDVWDOÕNODUÕ� ROGX÷X�� NDo� \ÕOOÕN� KDVWD� ROGXNODUÕ��
NXOODQGÕNODUÕ� LODoODUÕ�� &29,'���� V�UHFLQGH� KDVWDOÕ÷D�
\DNDODQPDPDN� LoLQ� KHUKDQJL� ELU� YLWDPLQ� YH�YH\D� ELWNLVHO�
�U�Q� DOÕS� DOPDGÕNODUÕ� QRW� HGLOGL��$\UÕFD� VRQ� RODUDN� GD� LOJLOL�
KDVWDODUD� SDQGHPL� |QFHVL� NXOODQGÕNODUÕ� LODoODUÕQÕ� NHVLS�

NHVPHGLNOHUL�� NHVHQOHULQ� NHVPH� JHUHNoHOHUL�� KDQJL�
LODFÕ�LODoODUÕ� NHVWLNOHUL�� KDVWDOÕNODUÕQÕQ� YH�YH\D� NXOODQGÕNODUÕ�
LODoODUÕQ�&29,'���¶D�\DNDODQPD�ULVNOHULQL�DUWWÕUÕS�DUWWÕUPD�
GÕ÷Õ� |QFHGHQ� KD]ÕUODQPÕú� ELU� DQNHW� NXOODQÕODUDN� SROLNOLQLN�
YL]LWOHULQH�JHOHQOHUH�GLUHNW�DQNHW�YHULOHUHN��JHOHPH\HQOHUH�GH�
WHOHIRQ� DUDFÕOÕ÷Õ\OD� VRUXOGX�� +DVWDODUGDQ� LOJLOL� oDOÕúPD\D�
NDWÕOÕP� LoLQ� +HOVLQNL� 'HNODUDV\RQX� X\DUÕQFD� SROLNOLQL÷H�
EDúYXUDPD\DQODUGDQ� WHOHIRQ� LOH� V|]HO� RODUDN�� SROLNOLQLN�
úDUWODUÕQGD� GH÷HUOHQGLULOHQOHU� LoLQ� � GLUHNW� \�]� \�]H� V|]HO�
RODUDN�DOÕQPÕúWÕU��%X�oDOÕúPD� LoLQ�6D÷OÕN�%DNDQOÕ÷Õ�.D\VHUL�
(÷LWLP� YH� $UDúWÕUPD� +DVWDQHVL� 7ÕSWD� 8]PDQOÕN� (÷LWLP�
.XUXOX� WDUDIÕQGDQ� ��� QR¶OX� oDOÕúPD� RODUDN� �����������
WDULKLQGH�RQD\�DOÕQPÕúWÕU�

ʈ[\I\Q[\QS[MT�)VITQbTMZ
)UHNDQVODU� LoLQ� \�]GH� RUDQODUÕ� YH� WRSODP� \�]GH� RUDQODUÕ�
NXOODQÕOPÕúWÕU��%X�RUDQODU�LoLQ�GHPRJUDILN�WDEORODU�ROXúWXUXO�
GX�� 9HULOHULQ� QRUPDO� GD÷ÕOÕPÕQÕ� NRQWURO� HWPHN� LoLQ� 6KDS�
LUR�:LON�WHVWL�NXOODQÕOGÕ��1RUPDO�GD÷ÕOPD\DQ�V�UHNOL�YHULOHULQ�
LNL� JUXEXQX� NDUúÕODúWÕUPDN� LoLQ�� 0DQQ�:KLWQH\� 8� WHVWL�
NXOODQÕOGÕ� YH� QRUPDO� GD÷ÕOPÕú� V�UHNOL� YHULOHU� LoLQ� 6WXGHQW� W�
WHVWL�NXOODQÕOGÕ��*UXSODU�DUDVÕ�SUHYHODQV�RUDQODUÕ�.L�NDUH�WHVWL�
YH\D� )LVKHU
ÕQ� NHVLQOLOLN� WHVWL� LOH� NDUúÕODúWÕUÕOGÕ��$QODPOÕOÕN�
LoHUHQ�GH÷LúNHQOHU�LoLQ�NDUúÕODúWÕUPD�WDEORODUÕ�\DSÕOGÕ��7�P�S�
GH÷HUOHUL��o�GH÷HUOLNOL�YHULOGL��øVWDWLVWLNVHO�DQDOL]OHU�6WDWLVWLFDO�
3DFNDJH�IRU�WKH�6RFLDO�6FLHQFHV�VRIWZDUH�YHUVLRQ�������,%0��
$UPRQN��1<��86$�� NXOODQÕODUDN� \DSÕOGÕ��2ODVÕOÕN� GH÷HUOHUL�
������DQODPOÕ�NDEXO�HGLOGL�

BULGULAR
øNL� \�]� EHú� KDVWDQÕQ� ���� �������¶L� NDGÕQ� YH� KDVWDODUÕQ�
PHG\DQ� \Dú� RUWDODPDVÕ� ��� \ÕO� LGL�� 'HPRJUDILN� YHULOHUL� YH�
WDQÕODUÕ�7DEOR� ,¶GH� |]HWOHQHQ� KDVWDODUGDQ� �o� KDVWDQÕQ�5$���
VHNRQGHU�6M6��LNL�KDVWDQÕQ�6S$���)0)��ELU�KDVWDQÕQ�VLVWHPLN�
VNOHUR]� �� 6M6� YH� ELU� KDVWDQÕQ� GD� WHPSRUDO� DUWUHULW� �� 305�
KDVWDOÕNODUÕ� EHUDEHU�EXOXQPDNWD\GÕ��+DVWDODUÕQ�KDVWDOÕN�\DúÕ�
RUWDODPDODUÕ�����������\ÕO�LGL��2Q�ELU��������KDVWD�RNXU\D]DU�
GH÷LOGL�����������KDVWD�RNXOD�JLWPHPLú�DQFDN�RNXU\D]DU�LGL��
6HNVHQ�LNL�������KDVWD�LONRNXO������������KDVWD�RUWDRNXO�����
��������KDVWD�OLVH�������������KDVWD�OLVDQV�YH��o��������KDVWD�
LVH�\�NVHN�OLVDQV�PH]XQX�LGL��7DEOR�,���.RPRUELG�KDVWDOÕNODU�
J|]GHQ�JHoLULOGL÷L�]DPDQ�GD�úX�YHULOHU�HOGH�HGLOGL��$OWPÕú��o�
��������KDVWDGD�KLSHUWDQVL\RQ�������������KDVWDGD�GL\DEHWHV�
PHOOLWXV�� ��� ������� KDVWDGD� DVWÕP� YH\D� NURQLN� REVWU�NWLI�
DNFL÷HU� KDVWDOÕ÷Õ�� ��� ������� KDVWDGD� WLURLG� SDWRORMLVL�� ���
������� KDVWDGD� DWHURVNOHURWLN� NDOS� KDVWDOÕ÷Õ�NRQMHVWLI� NDOS�
\HWPH]OL÷L�� EHú� ������� KDVWDGD� NURQLN� E|EUHN� KDVWDOÕ÷Õ�� �o�
������� KDVWDGD�PHPH� NDQVHUL� |\N�V��� LNL� ����� KDVWDGD� GD�
LQIODPDWXDU�EDUVDN�KDVWDOÕ÷Õ�PHYFXW�LGL��
6RUJXODPD�\DSÕODQ�G|QHP�RODQ�1LVDQ�±�+D]LUDQ������DUDVÕQ�
GD� ������ ������� KDVWDQÕQ� NHQGLVL� &29,'���� KDVWDOÕ÷ÕQD�
\DNDODQPÕú� LNHQ� ������ ������� KDVWDQÕQ� ELULQFL� GHUHFH�
DNUDEDVÕQGD�KDVWDOÕN�J|U�OP�ú�LGL��+DVWDODUGDQ����������¶VL�
&29,'���� KDVWDOÕ÷ÕQD� \DNDODQPDPDN� LoLQ� GHVWHN� WHGDYL�
RODUDN�ELWNLVHO�GHVWHN�WHGDYLVL�YH�YH\D�PXOWL�YLWDPLQ�WDNYL\H�
VL�DOGÕ÷ÕQÕ�EH\DQ�HWWL��
+DVWDODUÕQ�WDPDPÕ�HQ�D]�ELU�LODo�NXOODQÕ\RUGX�YH�LODoVÕ]�WDNLS�

HGLOHQ� KDVWD� \RNWX�� øODoODUÕQÕQ� ELU� NÕVPÕQÕ� YH\D� WDPDPÕQÕ�
NHVHQOHULQ�VD\ÕVÕ������������LGL�YH�NDGÕQODUGD�EX�RUDQ��������
��������LNHQ�HUNHNOHUGH���������������LGL��S ��������øNL�\�]�
EHú� KDVWDQÕQ� ��¶VL� �������� KDVWDOÕNODUÕQÕQ� &29,'���¶D�
\DNDODQPD� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� G�ú�Q�\RUNHQ� NDGÕQODUGD� EX�
RUDQ� ������� �������� HUNHNOHUGH� LVH� ������ �������� LGL�
�S �������� .XOODQPDNWD� ROGXNODUÕ� LODoODUÕQ� &29,'���¶D�
\DNDODQPD� ULVNLQL� DUWWÕUPD� G�ú�QFHVL� ��� KDVWDGD� ��������
PHYFXWWX� >NDGÕQ�HUNHN�� ������� �������¶H� NDUúÕ� ������
���������S ������@��

Tablo I: +DVWDODUÕQ�GHPRJUDILN�|]HOOLNOHUL��Q� ������


�����KDVWDQÕQ�5$���VHNRQGHU�6M6����KDVWDQÕQ�6S$���)0)����KDVWDQÕQ�VLVWHPLN�
VNOHUR]���6M6�YH���KDVWDQÕQ�GD�WHPSRUDO�DUWUHULW���305�EHUDEHU�EXOXQPDNWD\�
GÕ� .ÕVDOWPDODU�� ,45� �LQWHUTXDUWLOH� UDQJH��� oH\UHNOLNOHU� DUDVÕ� DUDOÕN�� 6/(��
6LVWHPLN�OXSXV�HULWHPDWR]XV��6M6��6M|JUHQ�6HQGURPX��8'%'+��XQGLIHUDQVL�
\H�ED÷�GRNX�KDVWDOÕ÷Õ��0%'+��PLNVW�ED÷�GRNX�KDVWDOÕ÷Õ���'+$��GHY�K�FUHOL�
DUWHULW�� 305�� 3ROLPL\DOMLD� WRPDWLND�� )0)�� $LOHYL� $NGHQL]� $WHúL�� 66��
6WDQGDUW� VDSPD�� 16$,'�� QRQ�VWHURLGDO� DQWLLQIODPDWXDU� LODo�� E'0$5'��
EL\RORMLN� KDVWDOÕN�PRGLIL\H� HGLFL� LODo�� WV'0$5'�� KHGHIH� \|QHOLN� KDVWDOÕN�
PRGLIL\H�HGLFL�LODo

+DVWDODUÕQ�URPDWRORMLN�KDVWDOÕNODUÕQÕQ�&29,'����ULVN�DUWÕúÕ�
QD� VHEHS� ROPD� G�ú�QFHVL� KLoELU� KDVWDOÕN� LoLQ� GL÷HUOHULQGHQ�
GDKD�ID]OD�GH÷LOGL��gUQH÷LQ�5$¶OÕ����KDVWDQÕQ���¶L����������
5$¶QÕQ� &29,'���¶D� \DNDODQPD� ULVNLQL� DUWWÕUGÕ÷ÕQÕ�
G�ú�Q�\RUNHQ� JHUL\H� NDODQ� ���� KDVWDQÕQ� ��¶VL� ��� ������
KDVWDOÕNODUÕQÕQ� &29,'���� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� G�ú�Q�\RUGX�
�S �������� 6S$�� 36$� YH� 6/(� KDVWDODUÕQGD� GD� YHULOHULQ�
GD÷ÕOÕPÕ� LVWDWLVWLNv� RODUDN� DQODPOÕ� VDSWDQPDPÕúWÕ� �6ÕUDVÕ\OD�
������ �������¶H� NDUúÕ� ������� ��������� ����� �����¶H� NDUúÕ�
��������������������������¶H�NDUúÕ����������������YH�VÕUDVÕ\�
OD�S�GH÷HUOHUL���������������YH���������
16$,'� NXOODQDQ� ��� KDVWDGD� 16$,'� NHVPH� RUDQÕ� ������
�Q ���� LGL�� 6WHURLG� NXOODQDQ� ������ KDVWD� �������� LODFÕQÕ�
NHVPLú�LNHQ�PHWRWUHNVDW�NXOODQDQ���������������KDVWD�LODFÕQÕ�
NHVPLúWL��6XOIDVDOD]LQ�NXOODQDQ���������������KDVWD��OHIOXQR�
PLG�NXOODQDQ���������������KDVWD��KLGURNVLNORUDNLQ�NXOODQDQ�
������ �������� KDVWD�� NROúLVLQ� NXOODQDQ� ����� ������ KDVWD�
LODoODUÕQÕ� WHUN� HWPLúWL�� %L\RORMLN� DMDQ� NXOODQDQ� KDVWDODUGDNL�
LODo� NHVHQ� KDVWD� RUDQÕ� ������ �������� LGL�� %L\RORMLN� DMDQÕ�
PRQRWHUDSL�RODUDN�NXOODQDQ�KDVWD�VD\ÕVÕ������������LGL��%L\R�
ORMLN�DMDQ�NXOODQDQ�KDVWDODUÕQ�Hú�]DPDQOÕ�RODUDN�NXOODQGÕNODUÕ�
LODoODUÕ� LVH� úX� úHNLOGH� LGL�� 16$,'� ��� ��������� VWHURLG� ��
��������� OHIOXQRPLG� �� ��������� PHWRWUHNVDW� �� �������� YH�
VXOIDVDOD]LQ��� ��������16$,'���EL\RORMLN�DMDQ�NXOODQDQ����
KDVWDGD� 16$,'� NHVPH� RUDQÕ� ����� ������� LNHQ� EL\RORMLN�
NHVPH�RUDQÕ��������������LGL��S ��������6WHURLG���EL\RORMLN�
DMDQ�NXOODQDQ�DOWÕ�KDVWDGD�VWHURLGL�YH�EL\RORMLN�WHGDYL\L�NHVHQ�
KDVWD� VD\ÕVÕ� ���� �������� LGL�� /HIOXQRPLG� �� EL\RORMLN� DMDQ�
NXOODQDQ�DOWÕ�KDVWDGD�OHIOXQRPLG�NHVHQ�KDVWD�\RNNHQ�EL\ROR�
MLN� WHGDYL\L� NHVHQ� KDVWD� VD\ÕVÕ� ���� ������� �� LGL� �S ��������
0HWRWUHNVDW�YH�EL\RORMLN�DMDQ�NXOODQDQ�EHú�KDVWDGD�LVH�KLoELU�
KDVWD�PHWRWUHNVDWÕ�YH\D�EL\RORMLN�WHGDYLVLQL�NHVPHPLúWL��<LQH�
VXOIDVDOD]LQ���EL\RORMLN�DMDQ�NXOODQDQ��o�KDVWDGD�VXOIDVDOD]LQ�
KLo�WHUN�HGLOPHPLúNHQ�LNL�KDVWD�EL\RORMLN�WHGDYLVLQL�NHVPLúWL��
%L\RORMLN� DMDQ� NXOODQDQ� ��� KDVWDQÕQ� ��¶�� ��������
NXOODQGÕNODUÕ�DMDQÕQ�&29,'����\DNDODQPD�ULVNLQL�DUWWÕUGÕ÷ÕQÕ�
G�ú�QPHNWH\GL�� $]DWL\RS�ULQ� NXOODQDQ� KDVWDODUGDNL� LODo�
NHVHQ�KDVWD�RUDQÕ�������������RODUDN�VDSWDQGÕ��<LQH�EX�D]DWL\�
RS�ULQ�NXOODQDQ�\HGL�KDVWDQÕQ��¶L���������NXOODQGÕNODUÕ�LODFÕQ�
&29,'���¶D� \DNDODQPD� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� G�ú�QPHNWH\GL��
gWH� \DQGDQ� PHWRWUHNVDW� NXOODQDQ� ��� KDVWDQÕQ� ��¶X� �������
VXOIDVDOD]LQ�NXOODQDQ����KDVWDQÕQ���¶VL����������KLGURNVLNORU�
DNLQ�NXOODQDQ����KDVWDQÕQ�GRNX]X�������NXOODQGÕNODUÕ�DMDQÕQ�
&29,'���¶D� \DNDODQPD� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� G�ú�QPHNWH\GL��
16$,'�NXOODQDQ�KDVWDODUGD� LODoODUÕQ�&29,'���¶D�\DNDODQ�
PD�ULVNLQGH�DUWÕú�ND\JÕVÕ�������������LGL��5HVLP��D¶GD�LOJLOL�
LODoODUÕQ�NHVLOPH���GHYDP�HWPH�RUDQODUÕ�YH�5HVLP��E¶GH�LVH�EX�
LODoODUÕQ�&29,'����KDVWDOÕ÷ÕQD�\DNDODQPD�RODVÕOÕ÷ÕQÕ�DUWWÕU�
PD�G�ú�QFHVL�RUDQODUÕ�YHULOPHNWHGLU��
(÷LWLP� G�]H\L� LOH� LOJLOL� YHULOHULQ� DQDOL]LQGH�� OLVDQV� YH�
OLVDQV�VW�� PH]XQODUÕQGD� LODo� EÕUDNPD� RUDQODUÕ� GL÷HU� H÷LWLP�
VHYL\HOHUL� LOH� EHQ]HU� LGL� >����� �������� YV� ������� ���������
S �����@��$QFDN� D\QÕ� NLúLOHULQ� KDVWDOÕNODUÕ� YH� NXOODQPDNWD�
ROGXNODUÕ�LODoODU�VHEHEL\OH�&29,'���¶D�\DNDODQPD�ULVN�DUWÕúÕ�
ROXS�ROPDGÕ÷Õ�VRUJXODQGÕ÷ÕQGD�EX�RUDQ�GL÷HU�H÷LWLP�VHYL\HO�
HULQH� RUDQOD� \�NVHN� VDSWDQGÕ� >+DVWDOÕN� VHEHEL\OH� ULVN� DUWÕúÕ�
G�ú�QFHVL�LoLQ��������������YV�����������������S�������YH�
NXOODQPDNWD� ROGX÷X� LODoODU� LoLQ�� ������ ������ YV� �������

�������S �����@���
øODo� NHVPH� JHUHNoHOHUL� VRUJXODQDQ� ��� KDVWDGD� úX� VRQXoODU�
HOGH� HGLOPLúWLU�� ��¶X� �������� WHOHYL]\RQ�� JD]HWH� YH� VRV\DO�
PHG\D� DUDFÕOÕ÷Õ\OD� GX\GXNODUÕ� VHEHEL\OH�� ��¶�� �������� ELU�
GRNWRU� YH\D� HF]DFÕ� WDYVL\HVL\OH�� ��¶X� �������� LODo� WHPLQ�
VRUXQX� VHEHEL\OH�� �¶VL� ������� LVH� KHUKDQJL� ELU� VHEHS�
ELOGLUPHGHQ� NHQGL� NDUDUÕ\OD� NHVPLúWLU�� .XOODQGÕ÷Õ� EL\RORMLN�
LODoODUÕ� NHVHQ� ��� KDVWDQÕQ� ��¶LQLQ� ������ ELU� GRNWRU� YH\D�
HF]DFÕ� WDYVL\HVL\OH� NHVWL÷L� J|U�OP�úW�U�� øODo� WHPLQ� VRUXQX�
VHEHEL\OH� LODFÕQÕ� NHVHQOHU� LoHULVLQGH� EX� RUDQÕQ� HQ� \�NVHN�
ROGX÷X�LODo��������������LOH�KLGURNVLNORUDNLQGL��'RNWRU�YH\D�
HF]DFÕ� WDYVL\HVL� LOH� LODFÕQÕ�NHVHQOHU� LoHULVLQGH� LVH�HQ�\�NVHN�
RUDQ�������������LOH�EL\RORMLN�DMDQODUGD�LNHQ�LNLQFL�HQ�VÕN�EX�
VHEHSOH�NHVLOHQ�LODo�JUXEX�LVH��������������LOH�VWHURLGOHU�LGL��

Resim 1 +DVWDODUÕQ�.XOODQGÕNODUÕ�øODoODUÕ

<):<1̪5)
&29,'����KDVWDOÕ÷ÕQÕQ�LQVDQ�LPP�Q�VLVWHPLQH�YHUGL÷L�KDVDU�
ODU� YH� KDVWDOÕ÷ÕQ� LPP�Q� SDWRJHQH]L� (\O�O� ����� LWLEDUL\OH�
KDOHQ� EHOLUVL]OL÷LQL� NRUXPDNWDGÕU�� 7�P� LQVDQODUGD� ROGX÷X�
NDGDU� URPDWRORLN� KDVWDOÕ÷D� VDKLS� NLúLOHUGH� YH� RQODUÕ� WHGDYL�
HGHQOHUGH� EX� EHOLUVL]OLN� HQGLúH� YHULFLGLU�� 5RPDWRORMLN�
KDVWDOÕNODUOD� LOJLOHQHQ� NOLQLV\HQOHU�� EX� EHOLUVL]OLN� YH� ND\JÕ�
NRQXVXQGD�KDVWDODUÕQÕ�H÷LWPHOL�YH�YDU�RODQ�NDQÕWD�GD\DOÕ� WÕS�
YHULOHUL� LOH� EX� ND\JÕ\Õ� HQ� D]D� LQGLUPHOLGLUOHU� ����� %L]LP� EX�
oDOÕúPDGDNL�DPDFÕPÕ]��]DWHQ�&29,'����NRQXVXQGD�ROGXNoD�
ID]OD� ELOJL� NLUOLOL÷LQLQ� ROGX÷X� ELU� RUWDPGD�� KDVWDODUÕQ�
KDVWDOÕNODUÕ�YH�NXOODQGÕNODUÕ�WHUN�HWWLNOHUL� LODoODUÕ�NRQXVXQGD�
ND\JÕODUÕQÕ� WHVSLW� HWPHNWLU�� %X� oDOÕúPDQÕQ� VRQXoODUÕ�� URPD�
WL]PDO�KDVWDOÕ÷Õ�RODQ�KDVWDODUGD�D��KDVWDOÕ÷ÕQ�YH�YH\D�LODoODUÕQ�
&29,'����ULVNL��]HULQGHNL�HWNLVLQH�LOLúNLQ�ND\JÕQÕQ�\�NVHN��
E��ND\JÕQÕQ�H÷LWLP�VHYL\HVL�\�NVHN��OLVDQV��OLVDQV�VW��PH]XQ�
ODUÕ�� NLúLOHUGH� GDKD� ID]OD�� F�� D]DWL\RS�ULQ� YH� EL\RORMLN� DMDQ�
NXOODQDQ� KDVWDODUGD� LODoODUÕ� WHUN� HWPH� RUDQODUÕQÕQ� \�NVHN�
ROGX÷XQX�RUWD\D�oÕNDUPÕúWÕU��

:DQJ� YH� DUNDGDúODUÕ�� 'HSUHV\RQ�� $QNVL\HWH� YH� 6WUHV�
gOoH÷L���¶L��'$66�����NXOODQDUDN�&29,'����VDOJÕQÕQÕQ�LON�
DúDPDVÕQGDNL� SVLNRORMLN� VRUXQODUÕ� HOH� DOPDN� LoLQ� ELU� DQNHW�
oDOÕúPDVÕ�G�]HQOHPLúOHUGLU��%LQ�LNL\�]�RQELU�NDWÕOÕPFÕQÕQ���
����
L� VDOJÕQÕQ� SVLNRORMLN� HWNLVLQL� RUWD� YH\D� úLGGHWOL� RODUDN�
GH÷HUOHQGLUGL��������
L�RUWD�LOD�úLGGHWOL�DQNVL\HWH�VHPSWRPODUÕ�
ELOGLUGL���������RUWD�LOD�úLGGHWOL�GHSUHVLI�VHPSWRPODU�ELOGLUGL�
YH������
L� RUWD� LOD� úLGGHWOL� VWUHV� VHYL\HOHULQH� VDKLSOHUGL� �����
dDOÕúPDPÕ]GD�GD�J|U�OG�÷��JLEL�KDVWDODUÕQ�|QHPOL�ELU�NÕVPÕ��
DOWWD� \DWDQ� KDVWDOÕNODUÕQÕQ� &29,'���
D� \DNDODQPD� ULVNLQL�
DUWÕUGÕ÷ÕQGDQ� HQGLúHOL\GL�� &29,'���� VDOJÕQÕ� |QFHVLQGH� EX�
NRQX\OD� LOJLOL� \DSÕOPÕú�5$��6/(�YH�$1&$� LOLúNLOL� YDVN�OLW�
KDVWDOÕNODUÕQÕ� LoHUHQ� KDVWD� JUXSODUÕQGD� |]HOOLNOH� \�NVHN�
KDVWDOÕN� DNWLYLWHVL� G|QHPOHULQGH� HQIHNVL\RQ� RODVÕOÕ÷ÕQÕQ�
DUWWÕ÷ÕQD� GDLU� NDQÕWODU� PHYFXWWXU� ��±���� dDOÕúPDPÕ]ÕQ� ELU�
EDúND� oDUSÕFÕ� EXOJXVX� LVH�KDVWDODUÕPÕ]ÕQ����¶XQGDQ� ID]ODVÕ�
NXOODQPDNWD� ROGXNODUÕ� LODoODUÕQ� KDVWDOÕ÷D� \DNDODQPD� ULVNLQL�
DUWWÕUGÕ÷ÕQÕ� G�ú�QPHNWH\GL�� %X� NRQX\OD� LOJLOL� \DSÕODQ� ELU�
GH÷HUOHQGLUPHGH� DUDúWÕUPDFÕODU� V|]� NRQXVX� LPP�QV�SUHVLI�
LODoODUÕQ� KDVWDODUÕQ��� ��
VÕQGD�� &29,'���
D� \DNDODQPDODUÕ�
GXUXPXQGD� GDKD� ID]OD� KDVWD� ROPD� ULVNLQL� DUWÕUDFD÷ÕQGDQ�
HQGLúH�GX\GXNODUÕQÕ�VDSWDPÕúODUGÕU�������%DKVH�NRQX�oDOÕúPD�
GD�KDVWDODUÕQ�G�ú�QFHVLQH�J|UH�KDVWDOÕ÷D�\DNDODQPD�NRQXVXQ�
GD� ULVN� DUWÕúÕQÕQ� HQ� \R÷XQ� KLVVHGLOGL÷L� LODoODU� LVH� EL\RORMLN�
DMDQODU�� PLNRIHQRODW� YH� VLNORIRVIDPLG� RODUDN� VDSWDQPÕúWÕU��
%L]LP� oDOÕúPDPÕ]GD� GD�� KDVWDODUÕQ� DOJÕVÕQD� J|UH��
NXOODQGÕNODUÕ� LODoODUÕQ�&29,'���¶D� \DNDODQPD� ULVN� DUWÕúÕQD�
VHEHS� ROGX÷X� G�ú�QFHVL� HQ� \�NVHN� RUDQGD� D]DWL\RS�ULQ� YH�
EL\RORMLN� DMDQ� NXOODQDQ� KDVWDODUGD� ROGX÷X� J|U�OP�úW�U��
%XQXQ�VHEHELQLQ�|]HOOLNOH�EL\RORMLN�DMDQODUÕQ��ONHPL]GH�LODo�
J�YHQOLN�YH�KDVWD�J�YHQOLN�L]OHP�IRUPODUÕ�DUDFÕOÕ÷Õ\OD�L]OHPH�
WDEL� ROPDVÕ� YH� EX� L]OHP� IRUPODUÕQGD�� NXOODQÕODQ� EL\RORMLN�
LODoODUÕQ�HQIHNVL\RQ�ULVNLQL�GH�DUWWÕUGÕ÷ÕQD�GDLU�ELOJLOHULQ�\HU�
DOPDVÕ�ROGX÷XQX�G�ú�Q�\RUX]��$\UÕFD�ELU�GL÷HU�VHEHS�GH�EX�
LODoODUÕQ�EDúODQPDGDQ�|QFH�KDVWDODUÕQ�YLUDO�KHSDWLW��PDOLJQLWH�
YH� W�EHUN�OR]�DUDúWÕUÕOPDVÕ�JLEL�|Q�DUDúWÕUPDODUGDQ�JHoPHVL�
YH� JHUH÷LQGH� GH� LOJLOL� WHGDYLOHU� EDúODQPDGDQ� WHGDYLQLQ�
YHULOPHPHVL�� HQIHNVL\RQ� YDUOÕ÷ÕQGD� GD� EX� LODoODUÕ� \DSPD�

PDVÕQÕQ� WHONLQ� HGLOPHVL� VD\HVLQGH� KDVWDODUÕQ� EX� NRQXODUGD�
KDVVDVL\HWLQLQ� YH� IDUNÕQGDOÕ÷ÕQÕQ� DUWWÕUÕOPÕú� ROPDVÕ� RODELOLU��
$QFDN� oDOÕúPDPÕ]GD� EX� IDUNÕQGDOÕN� YH� KDVVDVL\HW� LOH� LOJLOL�
KHUKDQJL�ELU�GHWD\OÕ�VRUJXODPD�\DSÕODPDPÕúWÕU��$\UÕFD�D]DWL\�
RS�ULQ� YH� EL\RORMLN� DMDQODU� GÕúÕQGD�� NXOODQGÕNODUÕ� LODoODUÕQ�
&29,'���¶D�\DNDODQPD�ULVN�DUWÕúÕQD�VHEHS�ROGX÷X�G�ú�QFHVL�
RUDQÕ� GL÷HU� LODoODUGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� VDSWDQ�
PDPÕúWÕU��+DWWD�PHWRWUHNVDW��VXOIDVDOD]LQ�YH�KLGURNVLNORUDNLQ�
NXOODQDQODUGD� LOJLOL� LODoODUÕQ� &29,'���¶D� \DNDODQPD� ULVN�
DUWÕúÕQD�VHEHS�ROGX÷X�G�ú�QFHVL�RUDQÕ�NXOODQPD\DQODUD�J|UH�
GDKD�G�ú�N�VDSWDQPÕúWÕU��

%L\RORMLN� DMDQODUÕQ� NHVLOPHVLQLQ� HQ� E�\�N� JHUHNoHVLQLQ�
GRNWRU� YH\D� HF]DFÕ� WDYVL\HVL� ROGX÷X� J|]OHQPLúWLU�� %XQD� GD�
VHEHEL\HW� YHUHQ� GXUXPXQ� SDQGHPLQLQ� LON� LNL��o� D\ÕQGD�
URPDWRORML�FDPLDVÕQGD�GDKL�EL\RORMLN�DMDQODUÕQ�LPP�QV�SUH�
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%VẺX�VQE�,EWXERIWM��
*M^MOWIP�8�T�ZI�6ILEFMPMXEW]SR���
6SQEXSPSNM�/PMRM˓M��
/E]WIVM��8ʳVOM]I

36'-(�-(���������������������

+IPM̉�8EVMLM : %VE���������
Received
/EFYP�8EVMLM : 1EV���������
Accepted
)�=E]�R�8EVMLM� ��1E]��������
Online published

=E^�̉QE�%HVIWM
Correspondence Address

7EQIX�/%6%,%2
/E]WIVM�̈ILMV�)˓MXMQ�ZI�
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ABSTRACT
Objective: 
7KH� &29,'���� SDQGHPLF�� KROGLQJ� LQWHQVH� SV\FKRORJLFDO�
GLPHQVLRQV��FDQ�EH�WKRXJKW�WR�QHJDWLYHO\�DIIHFW�WKH�WUHDWPHQW�
FRPSOLDQFH��,Q�RXU�VWXG\��ZH�ZDQWHG�WR�H[DPLQH�WKH�PHGLFD�
WLRQ� GLVFRQWLQXDWLRQ� UDWHV� DQG� LWV� UHODWHG� FRQGLWLRQV� LQ�
UKHXPDWRORJLF�SDWLHQWV�

Methods: 
2I�WKRVH�ZKR�FRQWLQXHG�WKHLU�UHJXODU�IROORZ�XS�LQ�WKH�.D\VHUL�
&LW\�7UDLQLQJ� DQG�5HVHDUFK�+RVSLWDO�5KHXPDWRORJ\� RXWSD�
WLHQW�FOLQLFV�LQ�WKH�ODVW�\HDU�EHIRUH�WKH�&29,'����SDQGHPLF��
���� SDWLHQWV� ZKR� KDG� D� URXWLQH� RXWSDWLHQW� FOLQLF� FKHFN�XS�
EHWZHHQ���$SULO�DQG����-XQH������DQG�YLVLWHG�WKH�SRO\FOLQLF�
GXULQJ�WKLV�SHULRG�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��,Q�DGGLWLRQ�WR�
WKHVH�SDWLHQWV�� ����SDWLHQWV�ZHUH� UDQGRPO\� VHOHFWHG� IURP�D�
OLVW�FUHDWHG�DPRQJ�WKRVH�ZKR�FDPH�WR�WKH�SRO\FOLQLF�UHJXODUO\�
LQ�WKH�ODVW�\HDU��7KHVH�����VHOHFWHG�SDWLHQWV�ZHUH�UHDFKHG�YLD�
PRELOH�SKRQHV�DQG�WKHLU�FRQVHQW�ZDV�UHTXHVWHG������RI�����
SDWLHQWV�JDYH�FRQVHQW�WR�WKH�VWXG\��7KH�VWXG\�ZDV�FRPSOHWHG�
ZLWK�D�WRWDO�RI�����SDWLHQWV��7KH�SDWLHQWV�ZHUH�DVNHG�ZKHWKHU�
WKH\�VWRSSHG�WKHLU�PHGLFDWLRQV��WKH�UHDVRQV�IRU�WKH�GLVFRQWLQ�
XDWLRQ��ZKLFK�GUXJ�V��WKH\�VWRSSHG��DQG�ZKHWKHU�WKHLU�GLVHDVH�
DQG�RU�GUXJV�LQFUHDVHG�WKHLU�ULVN�RI�&29,'����

Results: 
������SDWLHQWV���������XVLQJ�VWHURLGV��VWRSSHG�VWHURLGV��������
SDWLHQWV���������XVLQJ�PHWKRWUH[DWH����������������SDWLHQWV�
XVLQJ� VXOIDVDOD]LQH�� ������ �������� SDWLHQWV� XVLQJ� OHIOXQR�
PLGH�� ������ �������� SDWLHQWV� XVLQJ� K\GUR[\FKORUDFLQH�
VWRSSHG�WKHLU�PHGLFDWLRQ��7KH�UDWH�RI�SDWLHQWV�ZKR�GLVFRQWLQ�
XHG� PHGLFDWLRQ� DPRQJ� WKRVH� XVLQJ� ELRORJLFDO� DJHQWV� ZDV�
������ ���������$PRQJ� ��� SDWLHQWV� ZKR� GLVFRQWLQXHG� WKHLU�
PHGLFDWLRQ�������������KDYH�VWRSSHG�XVLQJ�WKHLU�PHGLFDWLRQ�
EHFDXVH�RI�ZKDW� WKH\�KHDUG� WKURXJK� WHOHYLVLRQ��QHZVSDSHUV�
DQG�VRFLDO�PHGLD�������������RI�WKHP�ZLWK�WKH�UHFRPPHQGD�
WLRQ� RI� D� GRFWRU� RU� SKDUPDFLVW�� ��� �������� RI� WKHP�GXH� WR�
GUXJ�VXSSO\�SUREOHP�DQG����������RI�WKHP�VWRSSHG�E\�WKHLU�
RZQ�GHFLVLRQ�ZLWKRXW�JLYLQJ�DQ\�UHDVRQ��,W�ZDV�REVHUYHG�WKDW�
��� ������ RI� WKH� ��� SDWLHQWV� ZKR� VWRSSHG� XVLQJ� ELRORJLFDO�
GUXJV��GLG�VR�ZLWK�WKH�UHFRPPHQGDWLRQ�RI�D�GRFWRU�RU�SKDUPD�
FLVW�

Conclusion: 
7KH�PRVW�LPSRUWDQW�ILQGLQJ�RI�RXU�VWXG\�ZDV�WKH�REVHUYDWLRQ�
WKDW� WKH� KLJKHVW� UDWH� RI� GUXJ� ZLWKGUDZDO� LQ� SDWLHQWV� ZLWK�
UKHXPDWLF�GLVHDVH�ZDV�WKRVH�ZKR�XVHG�ELRORJLFDO�DJHQWV�

Key Words: 
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%LOLQGL÷L��]HUH�LON�NH]���$UDOÕN�����
GD�dLQ
LQ�+XEHL�E|OJHVL�
QLQ� EDúNHQWL� :XKDQ
GD� RUWD\D� oÕNDQ� $÷ÕU� $NXW� 6ROXQXP�
<HWPH]OL÷L� 6HQGURPX� &RURQDYLUXV���� �6$56�&R9���� DGOÕ�
YLU�V� oRN� NÕVD� V�UHGH� W�P� G�Q\D\D� \D\ÕOGÕ� YH� KDVWDOÕN�
&29,'����RODUDN�DGODQGÕUÕOGÕ��'�Q\D�6D÷OÕN�gUJ�W��WDUDIÕQ�
GDQ�GD����0DUW������WDULKLQGH�GH�SDQGHPL�RODUDN�LODQ�HGLOGL�
����� :DQJ� YH� DUNDGDúODUÕQÕQ�� &29,'���� VDOJÕQÕQÕQ� LON�
DúDPDVÕQGDNL�SVLNRORMLN�VRUXQODUÕ�HOH�DOPDN�LoLQ�EDúODWWÕNODUÕ�
ELU�oDOÕúPDGD�������NDWÕOÕPFÕGDQ�������
L�VDOJÕQÕQ�SVLNRORMLN�
HWNLVLQL� RUWD� YH\D� úLGGHWOL� RODUDN� GH÷HUOHQGLUPLúOHUGLU� ������
6DOJÕQÕQ� SVLNRORMLN� HWNLVLQLQ� EX� NDGDU� \R÷XQ� J|U�OG�÷��
&29,'����SDQGHPL�V�UHFLQLQ�LPP�QV�SUHVLI�LODoODUÕQ�\R÷XQ�
ELU�úHNLOGH�NXOODQÕOGÕ÷Õ�URPDWRORMLN�KDVWDOÕNODUGD�NRPSOL\DQV��
DGKHUHQV�YH�SHUVLVWDQV�GXUXPODUÕQÕ�ROXPVX]�HWNLOHPLú�RODEL�
OHFH÷L�DúLNkUGÕU��%L]�GH�oDOÕúPDPÕ]GD�URPDWRORMLN�KDVWDODUÕQ�
LODoODUD�NRPSOL\DQV��DGKHUHQV�YH�SHUVLVWDQV�GXUXPODUÕQÕQ�YH�
LOLúNLOL�RODELOHFHN�YHULOHUL�LQFHOHPHN�LVWHGLN��

METOD
.D\VHUL� ùHKLU� (÷LWLP� $UDúWÕUPD� +DVWDQHVL� 5RPDWRORML�
SROLNOLQLNOHULQGH�&29,'���� VDOJÕQÕ�|QFHVLQGHNL� VRQ�ELU� \ÕO�
LoHULVLQGH�G�]HQOL�WDNLSOHULQH�GHYDP�HGHQ�KDVWDODU�oDOÕúPD\D�
DOÕQPÕúWÕU�� +DVWDODUGDQ� UXWLQ� SROLNOLQLN� NRQWURO� ]DPDQÕ� ��
1LVDQ±���+D]LUDQ������DUDVÕQGD�RODQ�YH�EX�G|QHP�LoHULVLQGH�
SROLNOLQLN� ]L\DUHWLQH� JHOHQ� ���� KDVWD� oDOÕúPD\D� LON� JUXS�
RODUDN� DOÕQGÕ�� %X� KDVWDODUD� HN� RODUDN� VRQ� ELU� \ÕO� LoHULVLQGH�
SROLNOLQLN�NRQWUROOHULQH�G�]HQOL�JHOHQOHU�DUDVÕQGDQ�ROXúWXUX�
ODQ�ELU�OLVWH�LoHULVLQGHQ�����KDVWD�GD�UDVWJHOH�VHoLP�\|QWHPL�
\OH� VHoLOGL�� 6HoLOHQ� EX� ���� KDVWD\D� GD� KDVWDQH� ND\ÕWODUÕQGD�
EXOXQDQ� FHS� WHOHIRQODUÕ� YDVÕWDVÕ\OD� XODúÕODUDN� LOJLOL� oDOÕúPD�
LoLQ� RQDP� LVWHQGL�� /LVWHGHNL� ���� KDVWDQÕQ� ���¶�� oDOÕúPD\Õ�
NDEXO� HWWL�� 7RSODP� KDVWD� VD\ÕVÕ� RODQ� ���� NLúLOLN� JUXS� LOH�
oDOÕúPD�WDPDPODQGÕ��+DVWDODUÕQ�\Dú��FLQVL\HW��H÷LWLP�G�]H\L��
KDQJL� KDVWDOÕNODUÕ� ROGX÷X�� NDo� \ÕOOÕN� KDVWD� ROGXNODUÕ��
NXOODQGÕNODUÕ� LODoODUÕ�� &29,'���� V�UHFLQGH� KDVWDOÕ÷D�
\DNDODQPDPDN� LoLQ� KHUKDQJL� ELU� YLWDPLQ� YH�YH\D� ELWNLVHO�
�U�Q� DOÕS� DOPDGÕNODUÕ� QRW� HGLOGL��$\UÕFD� VRQ� RODUDN� GD� LOJLOL�
KDVWDODUD� SDQGHPL� |QFHVL� NXOODQGÕNODUÕ� LODoODUÕQÕ� NHVLS�

NHVPHGLNOHUL�� NHVHQOHULQ� NHVPH� JHUHNoHOHUL�� KDQJL�
LODFÕ�LODoODUÕ� NHVWLNOHUL�� KDVWDOÕNODUÕQÕQ� YH�YH\D� NXOODQGÕNODUÕ�
LODoODUÕQ�&29,'���¶D�\DNDODQPD�ULVNOHULQL�DUWWÕUÕS�DUWWÕUPD�
GÕ÷Õ� |QFHGHQ� KD]ÕUODQPÕú� ELU� DQNHW� NXOODQÕODUDN� SROLNOLQLN�
YL]LWOHULQH�JHOHQOHUH�GLUHNW�DQNHW�YHULOHUHN��JHOHPH\HQOHUH�GH�
WHOHIRQ� DUDFÕOÕ÷Õ\OD� VRUXOGX�� +DVWDODUGDQ� LOJLOL� oDOÕúPD\D�
NDWÕOÕP� LoLQ� +HOVLQNL� 'HNODUDV\RQX� X\DUÕQFD� SROLNOLQL÷H�
EDúYXUDPD\DQODUGDQ� WHOHIRQ� LOH� V|]HO� RODUDN�� SROLNOLQLN�
úDUWODUÕQGD� GH÷HUOHQGLULOHQOHU� LoLQ� � GLUHNW� \�]� \�]H� V|]HO�
RODUDN�DOÕQPÕúWÕU��%X�oDOÕúPD� LoLQ�6D÷OÕN�%DNDQOÕ÷Õ�.D\VHUL�
(÷LWLP� YH� $UDúWÕUPD� +DVWDQHVL� 7ÕSWD� 8]PDQOÕN� (÷LWLP�
.XUXOX� WDUDIÕQGDQ� ��� QR¶OX� oDOÕúPD� RODUDN� �����������
WDULKLQGH�RQD\�DOÕQPÕúWÕU�

ʈ[\I\Q[\QS[MT�)VITQbTMZ
)UHNDQVODU� LoLQ� \�]GH� RUDQODUÕ� YH� WRSODP� \�]GH� RUDQODUÕ�
NXOODQÕOPÕúWÕU��%X�RUDQODU�LoLQ�GHPRJUDILN�WDEORODU�ROXúWXUXO�
GX�� 9HULOHULQ� QRUPDO� GD÷ÕOÕPÕQÕ� NRQWURO� HWPHN� LoLQ� 6KDS�
LUR�:LON�WHVWL�NXOODQÕOGÕ��1RUPDO�GD÷ÕOPD\DQ�V�UHNOL�YHULOHULQ�
LNL� JUXEXQX� NDUúÕODúWÕUPDN� LoLQ�� 0DQQ�:KLWQH\� 8� WHVWL�
NXOODQÕOGÕ� YH� QRUPDO� GD÷ÕOPÕú� V�UHNOL� YHULOHU� LoLQ� 6WXGHQW� W�
WHVWL�NXOODQÕOGÕ��*UXSODU�DUDVÕ�SUHYHODQV�RUDQODUÕ�.L�NDUH�WHVWL�
YH\D� )LVKHU
ÕQ� NHVLQOLOLN� WHVWL� LOH� NDUúÕODúWÕUÕOGÕ��$QODPOÕOÕN�
LoHUHQ�GH÷LúNHQOHU�LoLQ�NDUúÕODúWÕUPD�WDEORODUÕ�\DSÕOGÕ��7�P�S�
GH÷HUOHUL��o�GH÷HUOLNOL�YHULOGL��øVWDWLVWLNVHO�DQDOL]OHU�6WDWLVWLFDO�
3DFNDJH�IRU�WKH�6RFLDO�6FLHQFHV�VRIWZDUH�YHUVLRQ�������,%0��
$UPRQN��1<��86$�� NXOODQÕODUDN� \DSÕOGÕ��2ODVÕOÕN� GH÷HUOHUL�
������DQODPOÕ�NDEXO�HGLOGL�

BULGULAR
øNL� \�]� EHú� KDVWDQÕQ� ���� �������¶L� NDGÕQ� YH� KDVWDODUÕQ�
PHG\DQ� \Dú� RUWDODPDVÕ� ��� \ÕO� LGL�� 'HPRJUDILN� YHULOHUL� YH�
WDQÕODUÕ�7DEOR� ,¶GH� |]HWOHQHQ� KDVWDODUGDQ� �o� KDVWDQÕQ�5$���
VHNRQGHU�6M6��LNL�KDVWDQÕQ�6S$���)0)��ELU�KDVWDQÕQ�VLVWHPLN�
VNOHUR]� �� 6M6� YH� ELU� KDVWDQÕQ� GD� WHPSRUDO� DUWUHULW� �� 305�
KDVWDOÕNODUÕ� EHUDEHU�EXOXQPDNWD\GÕ��+DVWDODUÕQ�KDVWDOÕN�\DúÕ�
RUWDODPDODUÕ�����������\ÕO�LGL��2Q�ELU��������KDVWD�RNXU\D]DU�
GH÷LOGL�����������KDVWD�RNXOD�JLWPHPLú�DQFDN�RNXU\D]DU�LGL��
6HNVHQ�LNL�������KDVWD�LONRNXO������������KDVWD�RUWDRNXO�����
��������KDVWD�OLVH�������������KDVWD�OLVDQV�YH��o��������KDVWD�
LVH�\�NVHN�OLVDQV�PH]XQX�LGL��7DEOR�,���.RPRUELG�KDVWDOÕNODU�
J|]GHQ�JHoLULOGL÷L�]DPDQ�GD�úX�YHULOHU�HOGH�HGLOGL��$OWPÕú��o�
��������KDVWDGD�KLSHUWDQVL\RQ�������������KDVWDGD�GL\DEHWHV�
PHOOLWXV�� ��� ������� KDVWDGD� DVWÕP� YH\D� NURQLN� REVWU�NWLI�
DNFL÷HU� KDVWDOÕ÷Õ�� ��� ������� KDVWDGD� WLURLG� SDWRORMLVL�� ���
������� KDVWDGD� DWHURVNOHURWLN� NDOS� KDVWDOÕ÷Õ�NRQMHVWLI� NDOS�
\HWPH]OL÷L�� EHú� ������� KDVWDGD� NURQLN� E|EUHN� KDVWDOÕ÷Õ�� �o�
������� KDVWDGD�PHPH� NDQVHUL� |\N�V��� LNL� ����� KDVWDGD� GD�
LQIODPDWXDU�EDUVDN�KDVWDOÕ÷Õ�PHYFXW�LGL��
6RUJXODPD�\DSÕODQ�G|QHP�RODQ�1LVDQ�±�+D]LUDQ������DUDVÕQ�
GD� ������ ������� KDVWDQÕQ� NHQGLVL� &29,'���� KDVWDOÕ÷ÕQD�
\DNDODQPÕú� LNHQ� ������ ������� KDVWDQÕQ� ELULQFL� GHUHFH�
DNUDEDVÕQGD�KDVWDOÕN�J|U�OP�ú�LGL��+DVWDODUGDQ����������¶VL�
&29,'���� KDVWDOÕ÷ÕQD� \DNDODQPDPDN� LoLQ� GHVWHN� WHGDYL�
RODUDN�ELWNLVHO�GHVWHN�WHGDYLVL�YH�YH\D�PXOWL�YLWDPLQ�WDNYL\H�
VL�DOGÕ÷ÕQÕ�EH\DQ�HWWL��
+DVWDODUÕQ�WDPDPÕ�HQ�D]�ELU�LODo�NXOODQÕ\RUGX�YH�LODoVÕ]�WDNLS�

HGLOHQ� KDVWD� \RNWX�� øODoODUÕQÕQ� ELU� NÕVPÕQÕ� YH\D� WDPDPÕQÕ�
NHVHQOHULQ�VD\ÕVÕ������������LGL�YH�NDGÕQODUGD�EX�RUDQ��������
��������LNHQ�HUNHNOHUGH���������������LGL��S ��������øNL�\�]�
EHú� KDVWDQÕQ� ��¶VL� �������� KDVWDOÕNODUÕQÕQ� &29,'���¶D�
\DNDODQPD� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� G�ú�Q�\RUNHQ� NDGÕQODUGD� EX�
RUDQ� ������� �������� HUNHNOHUGH� LVH� ������ �������� LGL�
�S �������� .XOODQPDNWD� ROGXNODUÕ� LODoODUÕQ� &29,'���¶D�
\DNDODQPD� ULVNLQL� DUWWÕUPD� G�ú�QFHVL� ��� KDVWDGD� ��������
PHYFXWWX� >NDGÕQ�HUNHN�� ������� �������¶H� NDUúÕ� ������
���������S ������@��

Tablo I: +DVWDODUÕQ�GHPRJUDILN�|]HOOLNOHUL��Q� ������


�����KDVWDQÕQ�5$���VHNRQGHU�6M6����KDVWDQÕQ�6S$���)0)����KDVWDQÕQ�VLVWHPLN�
VNOHUR]���6M6�YH���KDVWDQÕQ�GD�WHPSRUDO�DUWUHULW���305�EHUDEHU�EXOXQPDNWD\�
GÕ� .ÕVDOWPDODU�� ,45� �LQWHUTXDUWLOH� UDQJH��� oH\UHNOLNOHU� DUDVÕ� DUDOÕN�� 6/(��
6LVWHPLN�OXSXV�HULWHPDWR]XV��6M6��6M|JUHQ�6HQGURPX��8'%'+��XQGLIHUDQVL�
\H�ED÷�GRNX�KDVWDOÕ÷Õ��0%'+��PLNVW�ED÷�GRNX�KDVWDOÕ÷Õ���'+$��GHY�K�FUHOL�
DUWHULW�� 305�� 3ROLPL\DOMLD� WRPDWLND�� )0)�� $LOHYL� $NGHQL]� $WHúL�� 66��
6WDQGDUW� VDSPD�� 16$,'�� QRQ�VWHURLGDO� DQWLLQIODPDWXDU� LODo�� E'0$5'��
EL\RORMLN� KDVWDOÕN�PRGLIL\H� HGLFL� LODo�� WV'0$5'�� KHGHIH� \|QHOLN� KDVWDOÕN�
PRGLIL\H�HGLFL�LODo

+DVWDODUÕQ�URPDWRORMLN�KDVWDOÕNODUÕQÕQ�&29,'����ULVN�DUWÕúÕ�
QD� VHEHS� ROPD� G�ú�QFHVL� KLoELU� KDVWDOÕN� LoLQ� GL÷HUOHULQGHQ�
GDKD�ID]OD�GH÷LOGL��gUQH÷LQ�5$¶OÕ����KDVWDQÕQ���¶L����������
5$¶QÕQ� &29,'���¶D� \DNDODQPD� ULVNLQL� DUWWÕUGÕ÷ÕQÕ�
G�ú�Q�\RUNHQ� JHUL\H� NDODQ� ���� KDVWDQÕQ� ��¶VL� ��� ������
KDVWDOÕNODUÕQÕQ� &29,'���� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� G�ú�Q�\RUGX�
�S �������� 6S$�� 36$� YH� 6/(� KDVWDODUÕQGD� GD� YHULOHULQ�
GD÷ÕOÕPÕ� LVWDWLVWLNv� RODUDN� DQODPOÕ� VDSWDQPDPÕúWÕ� �6ÕUDVÕ\OD�
������ �������¶H� NDUúÕ� ������� ��������� ����� �����¶H� NDUúÕ�
��������������������������¶H�NDUúÕ����������������YH�VÕUDVÕ\�
OD�S�GH÷HUOHUL���������������YH���������
16$,'� NXOODQDQ� ��� KDVWDGD� 16$,'� NHVPH� RUDQÕ� ������
�Q ���� LGL�� 6WHURLG� NXOODQDQ� ������ KDVWD� �������� LODFÕQÕ�
NHVPLú�LNHQ�PHWRWUHNVDW�NXOODQDQ���������������KDVWD�LODFÕQÕ�
NHVPLúWL��6XOIDVDOD]LQ�NXOODQDQ���������������KDVWD��OHIOXQR�
PLG�NXOODQDQ���������������KDVWD��KLGURNVLNORUDNLQ�NXOODQDQ�
������ �������� KDVWD�� NROúLVLQ� NXOODQDQ� ����� ������ KDVWD�
LODoODUÕQÕ� WHUN� HWPLúWL�� %L\RORMLN� DMDQ� NXOODQDQ� KDVWDODUGDNL�
LODo� NHVHQ� KDVWD� RUDQÕ� ������ �������� LGL�� %L\RORMLN� DMDQÕ�
PRQRWHUDSL�RODUDN�NXOODQDQ�KDVWD�VD\ÕVÕ������������LGL��%L\R�
ORMLN�DMDQ�NXOODQDQ�KDVWDODUÕQ�Hú�]DPDQOÕ�RODUDN�NXOODQGÕNODUÕ�
LODoODUÕ� LVH� úX� úHNLOGH� LGL�� 16$,'� ��� ��������� VWHURLG� ��
��������� OHIOXQRPLG� �� ��������� PHWRWUHNVDW� �� �������� YH�
VXOIDVDOD]LQ��� ��������16$,'���EL\RORMLN�DMDQ�NXOODQDQ����
KDVWDGD� 16$,'� NHVPH� RUDQÕ� ����� ������� LNHQ� EL\RORMLN�
NHVPH�RUDQÕ��������������LGL��S ��������6WHURLG���EL\RORMLN�
DMDQ�NXOODQDQ�DOWÕ�KDVWDGD�VWHURLGL�YH�EL\RORMLN�WHGDYL\L�NHVHQ�
KDVWD� VD\ÕVÕ� ���� �������� LGL�� /HIOXQRPLG� �� EL\RORMLN� DMDQ�
NXOODQDQ�DOWÕ�KDVWDGD�OHIOXQRPLG�NHVHQ�KDVWD�\RNNHQ�EL\ROR�
MLN� WHGDYL\L� NHVHQ� KDVWD� VD\ÕVÕ� ���� ������� �� LGL� �S ��������
0HWRWUHNVDW�YH�EL\RORMLN�DMDQ�NXOODQDQ�EHú�KDVWDGD�LVH�KLoELU�
KDVWD�PHWRWUHNVDWÕ�YH\D�EL\RORMLN�WHGDYLVLQL�NHVPHPLúWL��<LQH�
VXOIDVDOD]LQ���EL\RORMLN�DMDQ�NXOODQDQ��o�KDVWDGD�VXOIDVDOD]LQ�
KLo�WHUN�HGLOPHPLúNHQ�LNL�KDVWD�EL\RORMLN�WHGDYLVLQL�NHVPLúWL��
%L\RORMLN� DMDQ� NXOODQDQ� ��� KDVWDQÕQ� ��¶�� ��������
NXOODQGÕNODUÕ�DMDQÕQ�&29,'����\DNDODQPD�ULVNLQL�DUWWÕUGÕ÷ÕQÕ�
G�ú�QPHNWH\GL�� $]DWL\RS�ULQ� NXOODQDQ� KDVWDODUGDNL� LODo�
NHVHQ�KDVWD�RUDQÕ�������������RODUDN�VDSWDQGÕ��<LQH�EX�D]DWL\�
RS�ULQ�NXOODQDQ�\HGL�KDVWDQÕQ��¶L���������NXOODQGÕNODUÕ�LODFÕQ�
&29,'���¶D� \DNDODQPD� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� G�ú�QPHNWH\GL��
gWH� \DQGDQ� PHWRWUHNVDW� NXOODQDQ� ��� KDVWDQÕQ� ��¶X� �������
VXOIDVDOD]LQ�NXOODQDQ����KDVWDQÕQ���¶VL����������KLGURNVLNORU�
DNLQ�NXOODQDQ����KDVWDQÕQ�GRNX]X�������NXOODQGÕNODUÕ�DMDQÕQ�
&29,'���¶D� \DNDODQPD� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� G�ú�QPHNWH\GL��
16$,'�NXOODQDQ�KDVWDODUGD� LODoODUÕQ�&29,'���¶D�\DNDODQ�
PD�ULVNLQGH�DUWÕú�ND\JÕVÕ�������������LGL��5HVLP��D¶GD�LOJLOL�
LODoODUÕQ�NHVLOPH���GHYDP�HWPH�RUDQODUÕ�YH�5HVLP��E¶GH�LVH�EX�
LODoODUÕQ�&29,'����KDVWDOÕ÷ÕQD�\DNDODQPD�RODVÕOÕ÷ÕQÕ�DUWWÕU�
PD�G�ú�QFHVL�RUDQODUÕ�YHULOPHNWHGLU��
(÷LWLP� G�]H\L� LOH� LOJLOL� YHULOHULQ� DQDOL]LQGH�� OLVDQV� YH�
OLVDQV�VW�� PH]XQODUÕQGD� LODo� EÕUDNPD� RUDQODUÕ� GL÷HU� H÷LWLP�
VHYL\HOHUL� LOH� EHQ]HU� LGL� >����� �������� YV� ������� ���������
S �����@��$QFDN� D\QÕ� NLúLOHULQ� KDVWDOÕNODUÕ� YH� NXOODQPDNWD�
ROGXNODUÕ�LODoODU�VHEHEL\OH�&29,'���¶D�\DNDODQPD�ULVN�DUWÕúÕ�
ROXS�ROPDGÕ÷Õ�VRUJXODQGÕ÷ÕQGD�EX�RUDQ�GL÷HU�H÷LWLP�VHYL\HO�
HULQH� RUDQOD� \�NVHN� VDSWDQGÕ� >+DVWDOÕN� VHEHEL\OH� ULVN� DUWÕúÕ�
G�ú�QFHVL�LoLQ��������������YV�����������������S�������YH�
NXOODQPDNWD� ROGX÷X� LODoODU� LoLQ�� ������ ������ YV� �������

�������S �����@���
øODo� NHVPH� JHUHNoHOHUL� VRUJXODQDQ� ��� KDVWDGD� úX� VRQXoODU�
HOGH� HGLOPLúWLU�� ��¶X� �������� WHOHYL]\RQ�� JD]HWH� YH� VRV\DO�
PHG\D� DUDFÕOÕ÷Õ\OD� GX\GXNODUÕ� VHEHEL\OH�� ��¶�� �������� ELU�
GRNWRU� YH\D� HF]DFÕ� WDYVL\HVL\OH�� ��¶X� �������� LODo� WHPLQ�
VRUXQX� VHEHEL\OH�� �¶VL� ������� LVH� KHUKDQJL� ELU� VHEHS�
ELOGLUPHGHQ� NHQGL� NDUDUÕ\OD� NHVPLúWLU�� .XOODQGÕ÷Õ� EL\RORMLN�
LODoODUÕ� NHVHQ� ��� KDVWDQÕQ� ��¶LQLQ� ������ ELU� GRNWRU� YH\D�
HF]DFÕ� WDYVL\HVL\OH� NHVWL÷L� J|U�OP�úW�U�� øODo� WHPLQ� VRUXQX�
VHEHEL\OH� LODFÕQÕ� NHVHQOHU� LoHULVLQGH� EX� RUDQÕQ� HQ� \�NVHN�
ROGX÷X�LODo��������������LOH�KLGURNVLNORUDNLQGL��'RNWRU�YH\D�
HF]DFÕ� WDYVL\HVL� LOH� LODFÕQÕ�NHVHQOHU� LoHULVLQGH� LVH�HQ�\�NVHN�
RUDQ�������������LOH�EL\RORMLN�DMDQODUGD�LNHQ�LNLQFL�HQ�VÕN�EX�
VHEHSOH�NHVLOHQ�LODo�JUXEX�LVH��������������LOH�VWHURLGOHU�LGL��

Resim 1 +DVWDODUÕQ�.XOODQGÕNODUÕ�øODoODUÕ

<):<1̪5)
&29,'����KDVWDOÕ÷ÕQÕQ�LQVDQ�LPP�Q�VLVWHPLQH�YHUGL÷L�KDVDU�
ODU� YH� KDVWDOÕ÷ÕQ� LPP�Q� SDWRJHQH]L� (\O�O� ����� LWLEDUL\OH�
KDOHQ� EHOLUVL]OL÷LQL� NRUXPDNWDGÕU�� 7�P� LQVDQODUGD� ROGX÷X�
NDGDU� URPDWRORLN� KDVWDOÕ÷D� VDKLS� NLúLOHUGH� YH� RQODUÕ� WHGDYL�
HGHQOHUGH� EX� EHOLUVL]OLN� HQGLúH� YHULFLGLU�� 5RPDWRORMLN�
KDVWDOÕNODUOD� LOJLOHQHQ� NOLQLV\HQOHU�� EX� EHOLUVL]OLN� YH� ND\JÕ�
NRQXVXQGD�KDVWDODUÕQÕ�H÷LWPHOL�YH�YDU�RODQ�NDQÕWD�GD\DOÕ� WÕS�
YHULOHUL� LOH� EX� ND\JÕ\Õ� HQ� D]D� LQGLUPHOLGLUOHU� ����� %L]LP� EX�
oDOÕúPDGDNL�DPDFÕPÕ]��]DWHQ�&29,'����NRQXVXQGD�ROGXNoD�
ID]OD� ELOJL� NLUOLOL÷LQLQ� ROGX÷X� ELU� RUWDPGD�� KDVWDODUÕQ�
KDVWDOÕNODUÕ�YH�NXOODQGÕNODUÕ�WHUN�HWWLNOHUL� LODoODUÕ�NRQXVXQGD�
ND\JÕODUÕQÕ� WHVSLW� HWPHNWLU�� %X� oDOÕúPDQÕQ� VRQXoODUÕ�� URPD�
WL]PDO�KDVWDOÕ÷Õ�RODQ�KDVWDODUGD�D��KDVWDOÕ÷ÕQ�YH�YH\D�LODoODUÕQ�
&29,'����ULVNL��]HULQGHNL�HWNLVLQH�LOLúNLQ�ND\JÕQÕQ�\�NVHN��
E��ND\JÕQÕQ�H÷LWLP�VHYL\HVL�\�NVHN��OLVDQV��OLVDQV�VW��PH]XQ�
ODUÕ�� NLúLOHUGH� GDKD� ID]OD�� F�� D]DWL\RS�ULQ� YH� EL\RORMLN� DMDQ�
NXOODQDQ� KDVWDODUGD� LODoODUÕ� WHUN� HWPH� RUDQODUÕQÕQ� \�NVHN�
ROGX÷XQX�RUWD\D�oÕNDUPÕúWÕU��

:DQJ� YH� DUNDGDúODUÕ�� 'HSUHV\RQ�� $QNVL\HWH� YH� 6WUHV�
gOoH÷L���¶L��'$66�����NXOODQDUDN�&29,'����VDOJÕQÕQÕQ�LON�
DúDPDVÕQGDNL� SVLNRORMLN� VRUXQODUÕ� HOH� DOPDN� LoLQ� ELU� DQNHW�
oDOÕúPDVÕ�G�]HQOHPLúOHUGLU��%LQ�LNL\�]�RQELU�NDWÕOÕPFÕQÕQ���
����
L� VDOJÕQÕQ� SVLNRORMLN� HWNLVLQL� RUWD� YH\D� úLGGHWOL� RODUDN�
GH÷HUOHQGLUGL��������
L�RUWD�LOD�úLGGHWOL�DQNVL\HWH�VHPSWRPODUÕ�
ELOGLUGL���������RUWD�LOD�úLGGHWOL�GHSUHVLI�VHPSWRPODU�ELOGLUGL�
YH������
L� RUWD� LOD� úLGGHWOL� VWUHV� VHYL\HOHULQH� VDKLSOHUGL� �����
dDOÕúPDPÕ]GD�GD�J|U�OG�÷��JLEL�KDVWDODUÕQ�|QHPOL�ELU�NÕVPÕ��
DOWWD� \DWDQ� KDVWDOÕNODUÕQÕQ� &29,'���
D� \DNDODQPD� ULVNLQL�
DUWÕUGÕ÷ÕQGDQ� HQGLúHOL\GL�� &29,'���� VDOJÕQÕ� |QFHVLQGH� EX�
NRQX\OD� LOJLOL� \DSÕOPÕú�5$��6/(�YH�$1&$� LOLúNLOL� YDVN�OLW�
KDVWDOÕNODUÕQÕ� LoHUHQ� KDVWD� JUXSODUÕQGD� |]HOOLNOH� \�NVHN�
KDVWDOÕN� DNWLYLWHVL� G|QHPOHULQGH� HQIHNVL\RQ� RODVÕOÕ÷ÕQÕQ�
DUWWÕ÷ÕQD� GDLU� NDQÕWODU� PHYFXWWXU� ��±���� dDOÕúPDPÕ]ÕQ� ELU�
EDúND� oDUSÕFÕ� EXOJXVX� LVH�KDVWDODUÕPÕ]ÕQ����¶XQGDQ� ID]ODVÕ�
NXOODQPDNWD� ROGXNODUÕ� LODoODUÕQ� KDVWDOÕ÷D� \DNDODQPD� ULVNLQL�
DUWWÕUGÕ÷ÕQÕ� G�ú�QPHNWH\GL�� %X� NRQX\OD� LOJLOL� \DSÕODQ� ELU�
GH÷HUOHQGLUPHGH� DUDúWÕUPDFÕODU� V|]� NRQXVX� LPP�QV�SUHVLI�
LODoODUÕQ� KDVWDODUÕQ��� ��
VÕQGD�� &29,'���
D� \DNDODQPDODUÕ�
GXUXPXQGD� GDKD� ID]OD� KDVWD� ROPD� ULVNLQL� DUWÕUDFD÷ÕQGDQ�
HQGLúH�GX\GXNODUÕQÕ�VDSWDPÕúODUGÕU�������%DKVH�NRQX�oDOÕúPD�
GD�KDVWDODUÕQ�G�ú�QFHVLQH�J|UH�KDVWDOÕ÷D�\DNDODQPD�NRQXVXQ�
GD� ULVN� DUWÕúÕQÕQ� HQ� \R÷XQ� KLVVHGLOGL÷L� LODoODU� LVH� EL\RORMLN�
DMDQODU�� PLNRIHQRODW� YH� VLNORIRVIDPLG� RODUDN� VDSWDQPÕúWÕU��
%L]LP� oDOÕúPDPÕ]GD� GD�� KDVWDODUÕQ� DOJÕVÕQD� J|UH��
NXOODQGÕNODUÕ� LODoODUÕQ�&29,'���¶D� \DNDODQPD� ULVN� DUWÕúÕQD�
VHEHS� ROGX÷X� G�ú�QFHVL� HQ� \�NVHN� RUDQGD� D]DWL\RS�ULQ� YH�
EL\RORMLN� DMDQ� NXOODQDQ� KDVWDODUGD� ROGX÷X� J|U�OP�úW�U��
%XQXQ�VHEHELQLQ�|]HOOLNOH�EL\RORMLN�DMDQODUÕQ��ONHPL]GH�LODo�
J�YHQOLN�YH�KDVWD�J�YHQOLN�L]OHP�IRUPODUÕ�DUDFÕOÕ÷Õ\OD�L]OHPH�
WDEL� ROPDVÕ� YH� EX� L]OHP� IRUPODUÕQGD�� NXOODQÕODQ� EL\RORMLN�
LODoODUÕQ�HQIHNVL\RQ�ULVNLQL�GH�DUWWÕUGÕ÷ÕQD�GDLU�ELOJLOHULQ�\HU�
DOPDVÕ�ROGX÷XQX�G�ú�Q�\RUX]��$\UÕFD�ELU�GL÷HU�VHEHS�GH�EX�
LODoODUÕQ�EDúODQPDGDQ�|QFH�KDVWDODUÕQ�YLUDO�KHSDWLW��PDOLJQLWH�
YH� W�EHUN�OR]�DUDúWÕUÕOPDVÕ�JLEL�|Q�DUDúWÕUPDODUGDQ�JHoPHVL�
YH� JHUH÷LQGH� GH� LOJLOL� WHGDYLOHU� EDúODQPDGDQ� WHGDYLQLQ�
YHULOPHPHVL�� HQIHNVL\RQ� YDUOÕ÷ÕQGD� GD� EX� LODoODUÕ� \DSPD�

PDVÕQÕQ� WHONLQ� HGLOPHVL� VD\HVLQGH� KDVWDODUÕQ� EX� NRQXODUGD�
KDVVDVL\HWLQLQ� YH� IDUNÕQGDOÕ÷ÕQÕQ� DUWWÕUÕOPÕú� ROPDVÕ� RODELOLU��
$QFDN� oDOÕúPDPÕ]GD� EX� IDUNÕQGDOÕN� YH� KDVVDVL\HW� LOH� LOJLOL�
KHUKDQJL�ELU�GHWD\OÕ�VRUJXODPD�\DSÕODPDPÕúWÕU��$\UÕFD�D]DWL\�
RS�ULQ� YH� EL\RORMLN� DMDQODU� GÕúÕQGD�� NXOODQGÕNODUÕ� LODoODUÕQ�
&29,'���¶D�\DNDODQPD�ULVN�DUWÕúÕQD�VHEHS�ROGX÷X�G�ú�QFHVL�
RUDQÕ� GL÷HU� LODoODUGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� VDSWDQ�
PDPÕúWÕU��+DWWD�PHWRWUHNVDW��VXOIDVDOD]LQ�YH�KLGURNVLNORUDNLQ�
NXOODQDQODUGD� LOJLOL� LODoODUÕQ� &29,'���¶D� \DNDODQPD� ULVN�
DUWÕúÕQD�VHEHS�ROGX÷X�G�ú�QFHVL�RUDQÕ�NXOODQPD\DQODUD�J|UH�
GDKD�G�ú�N�VDSWDQPÕúWÕU��

%L\RORMLN� DMDQODUÕQ� NHVLOPHVLQLQ� HQ� E�\�N� JHUHNoHVLQLQ�
GRNWRU� YH\D� HF]DFÕ� WDYVL\HVL� ROGX÷X� J|]OHQPLúWLU�� %XQD� GD�
VHEHEL\HW� YHUHQ� GXUXPXQ� SDQGHPLQLQ� LON� LNL��o� D\ÕQGD�
URPDWRORML�FDPLDVÕQGD�GDKL�EL\RORMLN�DMDQODUÕQ�LPP�QV�SUH�
VLI� HWNLOHULQLQ� HQIHNVL\RQ� RODVÕOÕ÷ÕQÕ� DUWWÕUWPDVÕ\OD� LOJLOL�
HQGLúHOHU�ROGX÷XQX�G�ú�QPHNWH\L]�������$PHULND�5RPDWRORML�
&HPL\HWL¶QLQ� �$&5�� 1LVDQ� ����¶GH� ELULQFL� YHUVL\RQXQX�
\D\ÕQODGÕ÷Õ�³&29,'����3DQGHPLVL�6ÕUDVÕQGD�<HWLúNLQ�+DVWD�
ODUGD�5RPDWL]PDO�+DVWDOÕ÷ÕQ�<|QHWLPL� LoLQ�$&5�.ÕODYX]X��
9HUVL\RQ� �´GH� LOJLOL� EL\RORMLN� DMDQODUÕQ�� 6$56�&R9���
YLU�V�\OH�HQIHNWH�RODQ�YH\D�HQIHNWH�ELUL\OH�WHPDVÕ�RODQ�NLúLOHU�
GÕúÕQGD�� NHVLOPHPHVLQLQ� YH\D� HUWHOHQPHPHVLQLQ� DoÕNoD�
ELOGLULOPLú�ROPDVÕQD�UD÷PHQ�ED]Õ�KHNLP�YH�KHNLP�GÕúÕ�VD÷OÕN�
oDOÕúDQODUÕQÕQ� EL\RORMLN� WHGDYLOHUL� HUWHOHPH� |QHULOHUL� ROGX÷X�
oDOÕúPDPÕ]GD�GD�EHOLUOHQPLúWLU��øOJLOL�NODYX]XQ�LNLQFL�YHUVL\�
RQXQGD� GD� 6$56�&R9��� YLU�V�� LOH� HQIHNWH� YH\D� WHPDVOÕ�
ELUH\OHU�GÕúÕQGD�LODoODUÕQ�NHVLOPHVL�GÕúÕQGD�HN�NHVPH�|QHULVL�
ROPDGÕ÷ÕQÕ� GHNODUH� HWPLúWLU� ������ <LQH� KLGURNVLNORUDNLQLQ�
NHVLOPHVLQGH� LODFÕQ� WHPLQLQGHNL� ]RUOXNODU� ROGX÷X�
J|U�OP�úW�U�� %XQGDNL� VHEHELQ� GH� KLGURNVLNORUDNLQLQ� KDOHQ�
7�UNL\H�&XPKXUL\HWL�6D÷OÕN�%DNDQOÕ÷Õ� WDUDIÕQFD�&29,'����
WHGDYLVLQGH� NXOODQÕODQ� LODoODU� OLVWHVLQGH� J|VWHULOPHVL�
ROGX÷XQX� G�ú�QPHNWH\L]� ������ $\UÕFD� KLGURNVLNORUDNLQ��
&29,'���¶GD�NXOODQÕPÕ�VHEHEL\OH��6RV\DO�*�YHQOLN�.XUXPX�
�6*.��WDUDIÕQGDQ��LODo�JHUL�|GHPH�OLVWHVLQGHNL�GL÷HU�LODoODU�
GDQ� IDUNOÕ� RODUDN�� SDQGHPL� G|QHPLQGHNL� LODo� WHPLQL� LoLQ�
oÕNDUÕOPÕú�NROD\OÕNODUGDQ�PXDI�EÕUDNÕOPÕúWÕU��g\OH�NL�DQWLKLS�
HUWDQVLIOHU�� DQWLGL\DEHWLNOHU� YH� GL÷HU� ELUoRN� LODo� JUXEXQGD�
ROGX÷X� JLEL� KDVWDQÕQ� GRNWRU� YH� KDVWDQH� ]L\DUHWL� JHUHNWLU�
PHGHQ� LOJLOL� LODoODUÕQ� UDSRUXQXQ� GHYDP� HWPHVL� GXUXPXQGD�
LODoODU� HF]DQHGHQ� DOÕQDELOL\RUGX� YH�IDNDW� KLGURNVLNORUDNLQ�
LoLQ� EX� GXUXP� V|]� NRQXVX� ROPDGÕ� YH� KDVWDODUÕQ� GRNWRU� YH�
KDVWDQH�]L\DUHWOHUL�PHFEXUL�NÕOÕQGÕ��

SONUÇ 
&29,'���¶XQ� LPP�QRSDWRJHQH]L� YH� URPDWRORMLN�
KDVWDOÕNODUÕQ� &29,'���� VH\ULQH� HWNLVL� KDOHQ� WDUWÕúPDOÕ� ELU�
NRQXGXU�� %L]LP� EX� oDOÕúPDGDNL� DPDFÕPÕ]�� URPDWRORMLN�
KDVWDOÕ÷Õ�EXOXQDQ�KDVWDODUÕQ�KDVWDOÕNODUÕ�YH�NXOODQGÕNODUÕ�WHUN�
HWWLNOHUL� LODoODUÕ� NRQXVXQGD� ND\JÕODUÕQÕ�� KDQJL� LODoODUÕ� QH�
RUDQGD� WHUN� HWWLNOHUL� YH� EX� LODoODUÕ� WHUN� HWPH� JHUHNoHOHULQL�
WHVSLW�HWPHNWLU��dDOÕúPDPÕ]ÕQ�VRQXoODUÕQD�J|UH�GH�URPDWL]PDO�
KDVWDOÕ÷Õ� RODQ� KDVWDODUGD� D�� KDVWDOÕ÷ÕQ� YH�YH\D� LODoODUÕQ�
&29,'����ULVNL��]HULQGHNL�HWNLVLQH�LOLúNLQ�ND\JÕQÕQ�\�NVHN��
E��ND\JÕQÕQ�H÷LWLP�VHYL\HVL�\�NVHN��OLVDQV��OLVDQV�VW��PH]XQ�

.DUDKDQ�6��YH�DUN� $NG�7ÕS�'�����������

���

ODUÕ�� NLúLOHUGH� GDKD� ID]OD�� F�� D]DWL\RS�ULQ� YH� EL\RORMLN� DMDQ�
NXOODQDQ� KDVWDODUGD� LODoODUÕ� WHUN� HWPH� RUDQODUÕQÕQ� \�NVHN�
ROGX÷XQX�RUWD\D�oÕNDUPÕúWÕU��

(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
6D÷OÕN� %DNDQOÕ÷Õ� .D\VHUL� (÷LWLP� YH� $UDúWÕUPD� +DVWDQHVL�
7ÕSWD� 8]PDQOÕN� (÷LWLP� .XUXOX� WDUDIÕQGDQ� RQD\ODQPÕúWÕU�
�RQD\�WDULKL�YH�QXPDUDVÕ�������������YH���������������

+DVWD�2QDPÕ��
7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� +HOVLQNL� 'HNODUD�
V\RQXQD� J|UH� SURVHG�UOHUGHQ� |QFH� \D]ÕOÕ� ELOJLOHQGLULOPLú�
RQDP�DOÕQPÕúWÕU�

<D]DU�.DWNÕODUÕ��
)LNLU�±�6�.���7DVDUÕP�±�6�.���.�(���'HQHWOHPH�±�6�.���.�(���
.D\QDNODU���6�.���.�(���0�g���1�<���0DO]HPHOHU���6�.���.�(���
0�g���1�<���9HUL�7RSODQPDVÕ�YH�YH\D�øúOHPHVL� ��6�.���.�(���
0�g��� 1�<���$QDOL]� YH�YH\D�<RUXP� �� 6�.��� .�(��� /LWHUDW�U�
7DUDPDVÕ���6�.���.�(���<D]Õ\Õ�<D]DQ���6�.���(OHúWLUHO�øQFHOHPH�
��6�.���.�(���0�g���1�<�

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�

Finansal Destek: 
<D]DUODU�EX�oDOÕúPD�LoLQ�ILQDQVDO�GHVWHN�DOPDGÕNODUÕQÕ�EH\DQ�
HWPLúOHUGLU�

6XQXOGX÷X� .RQJUH�� 7�UN� 5RPDWRORML� 'HUQH÷L� ����� 8OXVDO�
5RPDWRORML�%XOXúPDVÕ´�GLMLWDO�NRQJUH�SODWIRUPXQGD�
������(NLP������WDULKOHUL�DUDVÕQGD�V|]O��ELOGLUL�RODUDN�VXQXO�
PXúWXU�
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ÖZ
Amaç: 
6DOJÕQÕQ�SVLNRORMLN�ER\XWXQXQ�\R÷XQ�J|U�OG�÷��&29,'����SDQGHPLVLQGH�LPP�QV�SUHVLIOHULQ�
\R÷XQ�NXOODQÕOGÕ÷Õ�URPDWRORMLN�KDVWDOÕNODUGD�WHGDYLGH�NDOÕPÕ�ROXPVX]�HWNLOH\HELOHFH÷L�G�ú�Q�OH�
ELOLU��dDOÕúPDPÕ]GD�URPDWRORML�KDVWDODUÕQÕQ�LODoODUÕ�EÕUDNPD�RUDQODUÕ�YH�LOLúNLOL�YHULOHUL�LQFHOHPHN�
LVWHGLN�

Gereç ve Yöntemler: 
.D\VHUL� ùHKLU� (÷LWLP� $UDúWÕUPD� +DVWDQHVL� 5RPDWRORML� SROLNOLQLNOHULQGH� &29,'���� VDOJÕQÕ�
|QFHVLQGHNL�VRQ�ELU�\ÕO�LoHULVLQGH�G�]HQOL�WDNLSOHULQH�GHYDP�HGHQOHUGHQ�UXWLQ�SROLNOLQLN�NRQWURO�
]DPDQÕ� ��1LVDQ±���+D]LUDQ� ����� DUDVÕQGD� RODQ� YH� EX� G|QHP� LoHULVLQGH� SROLNOLQLN� ]L\DUHWLQH�
JHOHQ�����KDVWD�oDOÕúPD\D�DOÕQGÕ��%X�KDVWDODUD�HN�RODUDN�VRQ�ELU�\ÕO�LoHULVLQGH�SROLNOLQLN�NRQWURO�
OHULQH� G�]HQOL� JHOHQOHU� DUDVÕQGD� ROXúWXUXODQ� ELU� OLVWH� LoHULVLQGHQ� ���� KDVWD� GD� UDVWJHOH� VHoLP�
\|QWHPL\OH�VHoLOGL��6HoLOHQ�EX�����KDVWD\D�GD�FHS�WHOHIRQODUÕ�YDVÕWDVÕ\OD�XODúÕODUDN�RQDP�LVWHQGL��
���� KDVWDQÕQ� ���¶�� oDOÕúPD\Õ� NDEXO� HWWL��7RSODP� ���� NLúL� LOH� oDOÕúPD� WDPDPODQGÕ�� +DVWDODUD�
SDQGHPL�|QFHVL�NXOODQGÕNODUÕ�LODoODUÕQÕ�NHVLS�NHVPHGLNOHUL��NHVHQOHULQ�NHVPH�JHUHNoHOHUL��KDQJL�
LODFÕ�LODoODUÕ� NHVWLNOHUL�� KDVWDOÕNODUÕQÕQ� YH�YH\D� NXOODQGÕNODUÕ� LODoODUÕQ�&29,'���¶D� \DNDODQPD�
ULVNOHULQL�DUWWÕUÕS�DUWWÕUPDGÕ÷Õ�VRUXOGX�

Bulgular: 
6WHURLG�NXOODQDQ�������KDVWD� �������� LODFÕQÕ� NHVPLú� LGL��0HWRWUHNVDW� NXOODQDQ������� ��������
KDVWD��VXOIDVDOD]LQ�NXOODQDQ���������������KDVWD��OHIOXQRPLG�NXOODQDQ����������������KLGURNVLN�
ORUDNLQ� NXOODQDQ� ������ �������� KDVWD� LODFÕQÕ� NXOODQPD\Õ� EÕUDNPÕúWÕ�� %L\RORMLN� DMDQ� NXOODQDQ�
KDVWDODUGDNL�LODo�NHVHQ�KDVWD�RUDQÕ�LVH���������������VDSWDQPÕú�ROXS�HQ�\�NVHN�LODo�WHUN�HWPH�
RUDQÕ�RODUDN�J|]OHQGL��øODFÕQÕ�NHVHQ����KDVWDQÕQ���¶X���������WHOHYL]\RQ��JD]HWH�YH�VRV\DO�PHG\D�
DUDFÕOÕ÷Õ\OD�GX\GXNODUÕ�VHEHEL\OH����¶����������ELU�GRNWRU�YH\D�HF]DFÕ�WDYVL\HVL\OH����¶X���������
LODo� WHPLQ� VRUXQX� VHEHEL\OH�� �¶VL� ������� LVH� KHUKDQJL� ELU� VHEHS� ELOGLUPHGHQ� NHQGL� NDUDUÕ\OD�
NHVPLúWLU��.XOODQGÕ÷Õ�EL\RORMLN�LODoODUÕ�NHVHQ����KDVWDQÕQ���¶LQLQ�������ELU�GRNWRU�YH\D�HF]DFÕ�
WDYVL\HVL\OH�NHVWL÷L�J|U�OP�úW�U��

Sonuç: 
dDOÕúPDPÕ]ÕQ�HQ�|QHPOL�EXOJXVX��URPDWL]PDO�KDVWDOÕ÷Õ�RODQODUGD�HQ�\�NVHN�RUDQGD�LODo�NHVPH�
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Anahtar Sözcükler: 
$GKHUHQV�� &29,'����� øPP�QV�SUHVLI� LODo�� .RPSOLDQV��
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ABSTRACT
Objective: 
7KH� &29,'���� SDQGHPLF�� KROGLQJ� LQWHQVH� SV\FKRORJLFDO�
GLPHQVLRQV��FDQ�EH�WKRXJKW�WR�QHJDWLYHO\�DIIHFW�WKH�WUHDWPHQW�
FRPSOLDQFH��,Q�RXU�VWXG\��ZH�ZDQWHG�WR�H[DPLQH�WKH�PHGLFD�
WLRQ� GLVFRQWLQXDWLRQ� UDWHV� DQG� LWV� UHODWHG� FRQGLWLRQV� LQ�
UKHXPDWRORJLF�SDWLHQWV�

Methods: 
2I�WKRVH�ZKR�FRQWLQXHG�WKHLU�UHJXODU�IROORZ�XS�LQ�WKH�.D\VHUL�
&LW\�7UDLQLQJ� DQG�5HVHDUFK�+RVSLWDO�5KHXPDWRORJ\� RXWSD�
WLHQW�FOLQLFV�LQ�WKH�ODVW�\HDU�EHIRUH�WKH�&29,'����SDQGHPLF��
���� SDWLHQWV� ZKR� KDG� D� URXWLQH� RXWSDWLHQW� FOLQLF� FKHFN�XS�
EHWZHHQ���$SULO�DQG����-XQH������DQG�YLVLWHG�WKH�SRO\FOLQLF�
GXULQJ�WKLV�SHULRG�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��,Q�DGGLWLRQ�WR�
WKHVH�SDWLHQWV�� ����SDWLHQWV�ZHUH� UDQGRPO\� VHOHFWHG� IURP�D�
OLVW�FUHDWHG�DPRQJ�WKRVH�ZKR�FDPH�WR�WKH�SRO\FOLQLF�UHJXODUO\�
LQ�WKH�ODVW�\HDU��7KHVH�����VHOHFWHG�SDWLHQWV�ZHUH�UHDFKHG�YLD�
PRELOH�SKRQHV�DQG�WKHLU�FRQVHQW�ZDV�UHTXHVWHG������RI�����
SDWLHQWV�JDYH�FRQVHQW�WR�WKH�VWXG\��7KH�VWXG\�ZDV�FRPSOHWHG�
ZLWK�D�WRWDO�RI�����SDWLHQWV��7KH�SDWLHQWV�ZHUH�DVNHG�ZKHWKHU�
WKH\�VWRSSHG�WKHLU�PHGLFDWLRQV��WKH�UHDVRQV�IRU�WKH�GLVFRQWLQ�
XDWLRQ��ZKLFK�GUXJ�V��WKH\�VWRSSHG��DQG�ZKHWKHU�WKHLU�GLVHDVH�
DQG�RU�GUXJV�LQFUHDVHG�WKHLU�ULVN�RI�&29,'����

Results: 
������SDWLHQWV���������XVLQJ�VWHURLGV��VWRSSHG�VWHURLGV��������
SDWLHQWV���������XVLQJ�PHWKRWUH[DWH����������������SDWLHQWV�
XVLQJ� VXOIDVDOD]LQH�� ������ �������� SDWLHQWV� XVLQJ� OHIOXQR�
PLGH�� ������ �������� SDWLHQWV� XVLQJ� K\GUR[\FKORUDFLQH�
VWRSSHG�WKHLU�PHGLFDWLRQ��7KH�UDWH�RI�SDWLHQWV�ZKR�GLVFRQWLQ�
XHG� PHGLFDWLRQ� DPRQJ� WKRVH� XVLQJ� ELRORJLFDO� DJHQWV� ZDV�
������ ���������$PRQJ� ��� SDWLHQWV� ZKR� GLVFRQWLQXHG� WKHLU�
PHGLFDWLRQ�������������KDYH�VWRSSHG�XVLQJ�WKHLU�PHGLFDWLRQ�
EHFDXVH�RI�ZKDW� WKH\�KHDUG� WKURXJK� WHOHYLVLRQ��QHZVSDSHUV�
DQG�VRFLDO�PHGLD�������������RI�WKHP�ZLWK�WKH�UHFRPPHQGD�
WLRQ� RI� D� GRFWRU� RU� SKDUPDFLVW�� ��� �������� RI� WKHP�GXH� WR�
GUXJ�VXSSO\�SUREOHP�DQG����������RI�WKHP�VWRSSHG�E\�WKHLU�
RZQ�GHFLVLRQ�ZLWKRXW�JLYLQJ�DQ\�UHDVRQ��,W�ZDV�REVHUYHG�WKDW�
��� ������ RI� WKH� ��� SDWLHQWV� ZKR� VWRSSHG� XVLQJ� ELRORJLFDO�
GUXJV��GLG�VR�ZLWK�WKH�UHFRPPHQGDWLRQ�RI�D�GRFWRU�RU�SKDUPD�
FLVW�

Conclusion: 
7KH�PRVW�LPSRUWDQW�ILQGLQJ�RI�RXU�VWXG\�ZDV�WKH�REVHUYDWLRQ�
WKDW� WKH� KLJKHVW� UDWH� RI� GUXJ� ZLWKGUDZDO� LQ� SDWLHQWV� ZLWK�
UKHXPDWLF�GLVHDVH�ZDV�WKRVH�ZKR�XVHG�ELRORJLFDO�DJHQWV�
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$GKHUHQFH�� &29,'����� &RPSOLDQFH�� ,PPXQRVXSSUHVVLYH�
GUXJ��5KHXPDWRORJLFDO�'LVHDVH

/ʈ:ʈ̪
5RPDWRORMLN�KDVWDODUÕQ�D]ÕPVDQPD\DFDN�ELU�NÕVPÕ�WHGDYLOHUL�
QL�|QHULOHQ�úHNLOGH�X\JXODPDPDNWDGÕU�YH�EX�GXUXP�SURJQR]X�
ROXPVX]�\|QGH�HWNLOHPHNWHGLU������$GKHUHQV�YH�NRPSOL\DQV�
WHULPOHUL�JHQHO�RODUDN�Hú�DQODPOÕ�� VLQRQLP��JLEL�NXOODQÕOVD�GD�
DGKHUHQV��KDVWDODUÕQ�NHQGL� L\LOLNOHUL� LoLQ� VRUXPOXOXN�DOÕUNHQ�
UHoHWHOL�WHGDYL\L�WDNLS�HWPHOHUL�LoLQ�DNWLI�ELU�VHoLPGLU��.RP�
SOL\DQV��ELU�KDVWDQÕQ�GRNWRUXQ�WDOLPDWODUÕQÕ�WDNLS�HWWL÷L�SDVLI�
ELU� GDYUDQÕúWÕU��$GKHUHQV� GDKD� SR]LWLI� �HWNHQ�� ELU� GDYUDQÕú�
ROXS��UHoHWH�HGLOPLú�ELU�NRUVH�WDNPDN�JLEL�J�QO�N�ELU�UHMLPL�
WDNLS� HWPHVL� JHUHNHQ� KDVWD� WDUDIÕQGDQ� ELU� \DúDP� WDU]Õ�
GH÷LúLNOL÷LQH�QHGHQ�RODQ�SURDNWLI�GDYUDQÕúWÕU��%XQD�NDUúÕOÕN��
NRPSOL\DQV�� GDKD� HGLOJHQ� ELU� GDYUDQÕú� ROXS� EDVLWoH� GRNWRU�
WDUDIÕQGDQ�³NHQGLVLQH�V|\OHQGL÷L�JLEL´�YHULOHQ�WDOLPDWODUÕQ�ELU�
OLVWHVLQL�WDNLS�HGHUHN�VHUJLOHQHQ�ELU�GDYUDQÕúWÕU������$GKHUHQV�
��NRPSOL\DQV�WHULPOHUL�LOH�VÕNOÕNOD�EHQ]HU�DQODPGD�NXOODQÕOVD�
GD�LODFD�SHUVLVWDQV��WHGDYL\H�EHOLUOHQHQ�V�UH�ER\XQFD�GHYDP�
HWPH� H\OHPLQL� LIDGH� HGHU�� �7HGDYLQLQ� EDúODPDVÕQGDQ�
VRQODQGÕUÕOPDVÕQD� NDGDU� JHoHQ� V�UH�� RODUDN� WDQÕPODQDELOLU�
�����
%LOLQGL÷L��]HUH�LON�NH]���$UDOÕN�����
GD�dLQ
LQ�+XEHL�E|OJHVL�
QLQ� EDúNHQWL� :XKDQ
GD� RUWD\D� oÕNDQ� $÷ÕU� $NXW� 6ROXQXP�
<HWPH]OL÷L� 6HQGURPX� &RURQDYLUXV���� �6$56�&R9���� DGOÕ�
YLU�V� oRN� NÕVD� V�UHGH� W�P� G�Q\D\D� \D\ÕOGÕ� YH� KDVWDOÕN�
&29,'����RODUDN�DGODQGÕUÕOGÕ��'�Q\D�6D÷OÕN�gUJ�W��WDUDIÕQ�
GDQ�GD����0DUW������WDULKLQGH�GH�SDQGHPL�RODUDN�LODQ�HGLOGL�
����� :DQJ� YH� DUNDGDúODUÕQÕQ�� &29,'���� VDOJÕQÕQÕQ� LON�
DúDPDVÕQGDNL�SVLNRORMLN�VRUXQODUÕ�HOH�DOPDN�LoLQ�EDúODWWÕNODUÕ�
ELU�oDOÕúPDGD�������NDWÕOÕPFÕGDQ�������
L�VDOJÕQÕQ�SVLNRORMLN�
HWNLVLQL� RUWD� YH\D� úLGGHWOL� RODUDN� GH÷HUOHQGLUPLúOHUGLU� ������
6DOJÕQÕQ� SVLNRORMLN� HWNLVLQLQ� EX� NDGDU� \R÷XQ� J|U�OG�÷��
&29,'����SDQGHPL�V�UHFLQLQ�LPP�QV�SUHVLI�LODoODUÕQ�\R÷XQ�
ELU�úHNLOGH�NXOODQÕOGÕ÷Õ�URPDWRORMLN�KDVWDOÕNODUGD�NRPSOL\DQV��
DGKHUHQV�YH�SHUVLVWDQV�GXUXPODUÕQÕ�ROXPVX]�HWNLOHPLú�RODEL�
OHFH÷L�DúLNkUGÕU��%L]�GH�oDOÕúPDPÕ]GD�URPDWRORMLN�KDVWDODUÕQ�
LODoODUD�NRPSOL\DQV��DGKHUHQV�YH�SHUVLVWDQV�GXUXPODUÕQÕQ�YH�
LOLúNLOL�RODELOHFHN�YHULOHUL�LQFHOHPHN�LVWHGLN��

METOD
.D\VHUL� ùHKLU� (÷LWLP� $UDúWÕUPD� +DVWDQHVL� 5RPDWRORML�
SROLNOLQLNOHULQGH�&29,'���� VDOJÕQÕ�|QFHVLQGHNL� VRQ�ELU� \ÕO�
LoHULVLQGH�G�]HQOL�WDNLSOHULQH�GHYDP�HGHQ�KDVWDODU�oDOÕúPD\D�
DOÕQPÕúWÕU�� +DVWDODUGDQ� UXWLQ� SROLNOLQLN� NRQWURO� ]DPDQÕ� ��
1LVDQ±���+D]LUDQ������DUDVÕQGD�RODQ�YH�EX�G|QHP�LoHULVLQGH�
SROLNOLQLN� ]L\DUHWLQH� JHOHQ� ���� KDVWD� oDOÕúPD\D� LON� JUXS�
RODUDN� DOÕQGÕ�� %X� KDVWDODUD� HN� RODUDN� VRQ� ELU� \ÕO� LoHULVLQGH�
SROLNOLQLN�NRQWUROOHULQH�G�]HQOL�JHOHQOHU�DUDVÕQGDQ�ROXúWXUX�
ODQ�ELU�OLVWH�LoHULVLQGHQ�����KDVWD�GD�UDVWJHOH�VHoLP�\|QWHPL�
\OH� VHoLOGL�� 6HoLOHQ� EX� ���� KDVWD\D� GD� KDVWDQH� ND\ÕWODUÕQGD�
EXOXQDQ� FHS� WHOHIRQODUÕ� YDVÕWDVÕ\OD� XODúÕODUDN� LOJLOL� oDOÕúPD�
LoLQ� RQDP� LVWHQGL�� /LVWHGHNL� ���� KDVWDQÕQ� ���¶�� oDOÕúPD\Õ�
NDEXO� HWWL�� 7RSODP� KDVWD� VD\ÕVÕ� RODQ� ���� NLúLOLN� JUXS� LOH�
oDOÕúPD�WDPDPODQGÕ��+DVWDODUÕQ�\Dú��FLQVL\HW��H÷LWLP�G�]H\L��
KDQJL� KDVWDOÕNODUÕ� ROGX÷X�� NDo� \ÕOOÕN� KDVWD� ROGXNODUÕ��
NXOODQGÕNODUÕ� LODoODUÕ�� &29,'���� V�UHFLQGH� KDVWDOÕ÷D�
\DNDODQPDPDN� LoLQ� KHUKDQJL� ELU� YLWDPLQ� YH�YH\D� ELWNLVHO�
�U�Q� DOÕS� DOPDGÕNODUÕ� QRW� HGLOGL��$\UÕFD� VRQ� RODUDN� GD� LOJLOL�
KDVWDODUD� SDQGHPL� |QFHVL� NXOODQGÕNODUÕ� LODoODUÕQÕ� NHVLS�

NHVPHGLNOHUL�� NHVHQOHULQ� NHVPH� JHUHNoHOHUL�� KDQJL�
LODFÕ�LODoODUÕ� NHVWLNOHUL�� KDVWDOÕNODUÕQÕQ� YH�YH\D� NXOODQGÕNODUÕ�
LODoODUÕQ�&29,'���¶D�\DNDODQPD�ULVNOHULQL�DUWWÕUÕS�DUWWÕUPD�
GÕ÷Õ� |QFHGHQ� KD]ÕUODQPÕú� ELU� DQNHW� NXOODQÕODUDN� SROLNOLQLN�
YL]LWOHULQH�JHOHQOHUH�GLUHNW�DQNHW�YHULOHUHN��JHOHPH\HQOHUH�GH�
WHOHIRQ� DUDFÕOÕ÷Õ\OD� VRUXOGX�� +DVWDODUGDQ� LOJLOL� oDOÕúPD\D�
NDWÕOÕP� LoLQ� +HOVLQNL� 'HNODUDV\RQX� X\DUÕQFD� SROLNOLQL÷H�
EDúYXUDPD\DQODUGDQ� WHOHIRQ� LOH� V|]HO� RODUDN�� SROLNOLQLN�
úDUWODUÕQGD� GH÷HUOHQGLULOHQOHU� LoLQ� � GLUHNW� \�]� \�]H� V|]HO�
RODUDN�DOÕQPÕúWÕU��%X�oDOÕúPD� LoLQ�6D÷OÕN�%DNDQOÕ÷Õ�.D\VHUL�
(÷LWLP� YH� $UDúWÕUPD� +DVWDQHVL� 7ÕSWD� 8]PDQOÕN� (÷LWLP�
.XUXOX� WDUDIÕQGDQ� ��� QR¶OX� oDOÕúPD� RODUDN� �����������
WDULKLQGH�RQD\�DOÕQPÕúWÕU�

ʈ[\I\Q[\QS[MT�)VITQbTMZ
)UHNDQVODU� LoLQ� \�]GH� RUDQODUÕ� YH� WRSODP� \�]GH� RUDQODUÕ�
NXOODQÕOPÕúWÕU��%X�RUDQODU�LoLQ�GHPRJUDILN�WDEORODU�ROXúWXUXO�
GX�� 9HULOHULQ� QRUPDO� GD÷ÕOÕPÕQÕ� NRQWURO� HWPHN� LoLQ� 6KDS�
LUR�:LON�WHVWL�NXOODQÕOGÕ��1RUPDO�GD÷ÕOPD\DQ�V�UHNOL�YHULOHULQ�
LNL� JUXEXQX� NDUúÕODúWÕUPDN� LoLQ�� 0DQQ�:KLWQH\� 8� WHVWL�
NXOODQÕOGÕ� YH� QRUPDO� GD÷ÕOPÕú� V�UHNOL� YHULOHU� LoLQ� 6WXGHQW� W�
WHVWL�NXOODQÕOGÕ��*UXSODU�DUDVÕ�SUHYHODQV�RUDQODUÕ�.L�NDUH�WHVWL�
YH\D� )LVKHU
ÕQ� NHVLQOLOLN� WHVWL� LOH� NDUúÕODúWÕUÕOGÕ��$QODPOÕOÕN�
LoHUHQ�GH÷LúNHQOHU�LoLQ�NDUúÕODúWÕUPD�WDEORODUÕ�\DSÕOGÕ��7�P�S�
GH÷HUOHUL��o�GH÷HUOLNOL�YHULOGL��øVWDWLVWLNVHO�DQDOL]OHU�6WDWLVWLFDO�
3DFNDJH�IRU�WKH�6RFLDO�6FLHQFHV�VRIWZDUH�YHUVLRQ�������,%0��
$UPRQN��1<��86$�� NXOODQÕODUDN� \DSÕOGÕ��2ODVÕOÕN� GH÷HUOHUL�
������DQODPOÕ�NDEXO�HGLOGL�

BULGULAR
øNL� \�]� EHú� KDVWDQÕQ� ���� �������¶L� NDGÕQ� YH� KDVWDODUÕQ�
PHG\DQ� \Dú� RUWDODPDVÕ� ��� \ÕO� LGL�� 'HPRJUDILN� YHULOHUL� YH�
WDQÕODUÕ�7DEOR� ,¶GH� |]HWOHQHQ� KDVWDODUGDQ� �o� KDVWDQÕQ�5$���
VHNRQGHU�6M6��LNL�KDVWDQÕQ�6S$���)0)��ELU�KDVWDQÕQ�VLVWHPLN�
VNOHUR]� �� 6M6� YH� ELU� KDVWDQÕQ� GD� WHPSRUDO� DUWUHULW� �� 305�
KDVWDOÕNODUÕ� EHUDEHU�EXOXQPDNWD\GÕ��+DVWDODUÕQ�KDVWDOÕN�\DúÕ�
RUWDODPDODUÕ�����������\ÕO�LGL��2Q�ELU��������KDVWD�RNXU\D]DU�
GH÷LOGL�����������KDVWD�RNXOD�JLWPHPLú�DQFDN�RNXU\D]DU�LGL��
6HNVHQ�LNL�������KDVWD�LONRNXO������������KDVWD�RUWDRNXO�����
��������KDVWD�OLVH�������������KDVWD�OLVDQV�YH��o��������KDVWD�
LVH�\�NVHN�OLVDQV�PH]XQX�LGL��7DEOR�,���.RPRUELG�KDVWDOÕNODU�
J|]GHQ�JHoLULOGL÷L�]DPDQ�GD�úX�YHULOHU�HOGH�HGLOGL��$OWPÕú��o�
��������KDVWDGD�KLSHUWDQVL\RQ�������������KDVWDGD�GL\DEHWHV�
PHOOLWXV�� ��� ������� KDVWDGD� DVWÕP� YH\D� NURQLN� REVWU�NWLI�
DNFL÷HU� KDVWDOÕ÷Õ�� ��� ������� KDVWDGD� WLURLG� SDWRORMLVL�� ���
������� KDVWDGD� DWHURVNOHURWLN� NDOS� KDVWDOÕ÷Õ�NRQMHVWLI� NDOS�
\HWPH]OL÷L�� EHú� ������� KDVWDGD� NURQLN� E|EUHN� KDVWDOÕ÷Õ�� �o�
������� KDVWDGD�PHPH� NDQVHUL� |\N�V��� LNL� ����� KDVWDGD� GD�
LQIODPDWXDU�EDUVDN�KDVWDOÕ÷Õ�PHYFXW�LGL��
6RUJXODPD�\DSÕODQ�G|QHP�RODQ�1LVDQ�±�+D]LUDQ������DUDVÕQ�
GD� ������ ������� KDVWDQÕQ� NHQGLVL� &29,'���� KDVWDOÕ÷ÕQD�
\DNDODQPÕú� LNHQ� ������ ������� KDVWDQÕQ� ELULQFL� GHUHFH�
DNUDEDVÕQGD�KDVWDOÕN�J|U�OP�ú�LGL��+DVWDODUGDQ����������¶VL�
&29,'���� KDVWDOÕ÷ÕQD� \DNDODQPDPDN� LoLQ� GHVWHN� WHGDYL�
RODUDN�ELWNLVHO�GHVWHN�WHGDYLVL�YH�YH\D�PXOWL�YLWDPLQ�WDNYL\H�
VL�DOGÕ÷ÕQÕ�EH\DQ�HWWL��
+DVWDODUÕQ�WDPDPÕ�HQ�D]�ELU�LODo�NXOODQÕ\RUGX�YH�LODoVÕ]�WDNLS�

HGLOHQ� KDVWD� \RNWX�� øODoODUÕQÕQ� ELU� NÕVPÕQÕ� YH\D� WDPDPÕQÕ�
NHVHQOHULQ�VD\ÕVÕ������������LGL�YH�NDGÕQODUGD�EX�RUDQ��������
��������LNHQ�HUNHNOHUGH���������������LGL��S ��������øNL�\�]�
EHú� KDVWDQÕQ� ��¶VL� �������� KDVWDOÕNODUÕQÕQ� &29,'���¶D�
\DNDODQPD� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� G�ú�Q�\RUNHQ� NDGÕQODUGD� EX�
RUDQ� ������� �������� HUNHNOHUGH� LVH� ������ �������� LGL�
�S �������� .XOODQPDNWD� ROGXNODUÕ� LODoODUÕQ� &29,'���¶D�
\DNDODQPD� ULVNLQL� DUWWÕUPD� G�ú�QFHVL� ��� KDVWDGD� ��������
PHYFXWWX� >NDGÕQ�HUNHN�� ������� �������¶H� NDUúÕ� ������
���������S ������@��

Tablo I: +DVWDODUÕQ�GHPRJUDILN�|]HOOLNOHUL��Q� ������


�����KDVWDQÕQ�5$���VHNRQGHU�6M6����KDVWDQÕQ�6S$���)0)����KDVWDQÕQ�VLVWHPLN�
VNOHUR]���6M6�YH���KDVWDQÕQ�GD�WHPSRUDO�DUWUHULW���305�EHUDEHU�EXOXQPDNWD\�
GÕ� .ÕVDOWPDODU�� ,45� �LQWHUTXDUWLOH� UDQJH��� oH\UHNOLNOHU� DUDVÕ� DUDOÕN�� 6/(��
6LVWHPLN�OXSXV�HULWHPDWR]XV��6M6��6M|JUHQ�6HQGURPX��8'%'+��XQGLIHUDQVL�
\H�ED÷�GRNX�KDVWDOÕ÷Õ��0%'+��PLNVW�ED÷�GRNX�KDVWDOÕ÷Õ���'+$��GHY�K�FUHOL�
DUWHULW�� 305�� 3ROLPL\DOMLD� WRPDWLND�� )0)�� $LOHYL� $NGHQL]� $WHúL�� 66��
6WDQGDUW� VDSPD�� 16$,'�� QRQ�VWHURLGDO� DQWLLQIODPDWXDU� LODo�� E'0$5'��
EL\RORMLN� KDVWDOÕN�PRGLIL\H� HGLFL� LODo�� WV'0$5'�� KHGHIH� \|QHOLN� KDVWDOÕN�
PRGLIL\H�HGLFL�LODo

+DVWDODUÕQ�URPDWRORMLN�KDVWDOÕNODUÕQÕQ�&29,'����ULVN�DUWÕúÕ�
QD� VHEHS� ROPD� G�ú�QFHVL� KLoELU� KDVWDOÕN� LoLQ� GL÷HUOHULQGHQ�
GDKD�ID]OD�GH÷LOGL��gUQH÷LQ�5$¶OÕ����KDVWDQÕQ���¶L����������
5$¶QÕQ� &29,'���¶D� \DNDODQPD� ULVNLQL� DUWWÕUGÕ÷ÕQÕ�
G�ú�Q�\RUNHQ� JHUL\H� NDODQ� ���� KDVWDQÕQ� ��¶VL� ��� ������
KDVWDOÕNODUÕQÕQ� &29,'���� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� G�ú�Q�\RUGX�
�S �������� 6S$�� 36$� YH� 6/(� KDVWDODUÕQGD� GD� YHULOHULQ�
GD÷ÕOÕPÕ� LVWDWLVWLNv� RODUDN� DQODPOÕ� VDSWDQPDPÕúWÕ� �6ÕUDVÕ\OD�
������ �������¶H� NDUúÕ� ������� ��������� ����� �����¶H� NDUúÕ�
��������������������������¶H�NDUúÕ����������������YH�VÕUDVÕ\�
OD�S�GH÷HUOHUL���������������YH���������
16$,'� NXOODQDQ� ��� KDVWDGD� 16$,'� NHVPH� RUDQÕ� ������
�Q ���� LGL�� 6WHURLG� NXOODQDQ� ������ KDVWD� �������� LODFÕQÕ�
NHVPLú�LNHQ�PHWRWUHNVDW�NXOODQDQ���������������KDVWD�LODFÕQÕ�
NHVPLúWL��6XOIDVDOD]LQ�NXOODQDQ���������������KDVWD��OHIOXQR�
PLG�NXOODQDQ���������������KDVWD��KLGURNVLNORUDNLQ�NXOODQDQ�
������ �������� KDVWD�� NROúLVLQ� NXOODQDQ� ����� ������ KDVWD�
LODoODUÕQÕ� WHUN� HWPLúWL�� %L\RORMLN� DMDQ� NXOODQDQ� KDVWDODUGDNL�
LODo� NHVHQ� KDVWD� RUDQÕ� ������ �������� LGL�� %L\RORMLN� DMDQÕ�
PRQRWHUDSL�RODUDN�NXOODQDQ�KDVWD�VD\ÕVÕ������������LGL��%L\R�
ORMLN�DMDQ�NXOODQDQ�KDVWDODUÕQ�Hú�]DPDQOÕ�RODUDN�NXOODQGÕNODUÕ�
LODoODUÕ� LVH� úX� úHNLOGH� LGL�� 16$,'� ��� ��������� VWHURLG� ��
��������� OHIOXQRPLG� �� ��������� PHWRWUHNVDW� �� �������� YH�
VXOIDVDOD]LQ��� ��������16$,'���EL\RORMLN�DMDQ�NXOODQDQ����
KDVWDGD� 16$,'� NHVPH� RUDQÕ� ����� ������� LNHQ� EL\RORMLN�
NHVPH�RUDQÕ��������������LGL��S ��������6WHURLG���EL\RORMLN�
DMDQ�NXOODQDQ�DOWÕ�KDVWDGD�VWHURLGL�YH�EL\RORMLN�WHGDYL\L�NHVHQ�
KDVWD� VD\ÕVÕ� ���� �������� LGL�� /HIOXQRPLG� �� EL\RORMLN� DMDQ�
NXOODQDQ�DOWÕ�KDVWDGD�OHIOXQRPLG�NHVHQ�KDVWD�\RNNHQ�EL\ROR�
MLN� WHGDYL\L� NHVHQ� KDVWD� VD\ÕVÕ� ���� ������� �� LGL� �S ��������
0HWRWUHNVDW�YH�EL\RORMLN�DMDQ�NXOODQDQ�EHú�KDVWDGD�LVH�KLoELU�
KDVWD�PHWRWUHNVDWÕ�YH\D�EL\RORMLN�WHGDYLVLQL�NHVPHPLúWL��<LQH�
VXOIDVDOD]LQ���EL\RORMLN�DMDQ�NXOODQDQ��o�KDVWDGD�VXOIDVDOD]LQ�
KLo�WHUN�HGLOPHPLúNHQ�LNL�KDVWD�EL\RORMLN�WHGDYLVLQL�NHVPLúWL��
%L\RORMLN� DMDQ� NXOODQDQ� ��� KDVWDQÕQ� ��¶�� ��������
NXOODQGÕNODUÕ�DMDQÕQ�&29,'����\DNDODQPD�ULVNLQL�DUWWÕUGÕ÷ÕQÕ�
G�ú�QPHNWH\GL�� $]DWL\RS�ULQ� NXOODQDQ� KDVWDODUGDNL� LODo�
NHVHQ�KDVWD�RUDQÕ�������������RODUDN�VDSWDQGÕ��<LQH�EX�D]DWL\�
RS�ULQ�NXOODQDQ�\HGL�KDVWDQÕQ��¶L���������NXOODQGÕNODUÕ�LODFÕQ�
&29,'���¶D� \DNDODQPD� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� G�ú�QPHNWH\GL��
gWH� \DQGDQ� PHWRWUHNVDW� NXOODQDQ� ��� KDVWDQÕQ� ��¶X� �������
VXOIDVDOD]LQ�NXOODQDQ����KDVWDQÕQ���¶VL����������KLGURNVLNORU�
DNLQ�NXOODQDQ����KDVWDQÕQ�GRNX]X�������NXOODQGÕNODUÕ�DMDQÕQ�
&29,'���¶D� \DNDODQPD� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� G�ú�QPHNWH\GL��
16$,'�NXOODQDQ�KDVWDODUGD� LODoODUÕQ�&29,'���¶D�\DNDODQ�
PD�ULVNLQGH�DUWÕú�ND\JÕVÕ�������������LGL��5HVLP��D¶GD�LOJLOL�
LODoODUÕQ�NHVLOPH���GHYDP�HWPH�RUDQODUÕ�YH�5HVLP��E¶GH�LVH�EX�
LODoODUÕQ�&29,'����KDVWDOÕ÷ÕQD�\DNDODQPD�RODVÕOÕ÷ÕQÕ�DUWWÕU�
PD�G�ú�QFHVL�RUDQODUÕ�YHULOPHNWHGLU��
(÷LWLP� G�]H\L� LOH� LOJLOL� YHULOHULQ� DQDOL]LQGH�� OLVDQV� YH�
OLVDQV�VW�� PH]XQODUÕQGD� LODo� EÕUDNPD� RUDQODUÕ� GL÷HU� H÷LWLP�
VHYL\HOHUL� LOH� EHQ]HU� LGL� >����� �������� YV� ������� ���������
S �����@��$QFDN� D\QÕ� NLúLOHULQ� KDVWDOÕNODUÕ� YH� NXOODQPDNWD�
ROGXNODUÕ�LODoODU�VHEHEL\OH�&29,'���¶D�\DNDODQPD�ULVN�DUWÕúÕ�
ROXS�ROPDGÕ÷Õ�VRUJXODQGÕ÷ÕQGD�EX�RUDQ�GL÷HU�H÷LWLP�VHYL\HO�
HULQH� RUDQOD� \�NVHN� VDSWDQGÕ� >+DVWDOÕN� VHEHEL\OH� ULVN� DUWÕúÕ�
G�ú�QFHVL�LoLQ��������������YV�����������������S�������YH�
NXOODQPDNWD� ROGX÷X� LODoODU� LoLQ�� ������ ������ YV� �������

�������S �����@���
øODo� NHVPH� JHUHNoHOHUL� VRUJXODQDQ� ��� KDVWDGD� úX� VRQXoODU�
HOGH� HGLOPLúWLU�� ��¶X� �������� WHOHYL]\RQ�� JD]HWH� YH� VRV\DO�
PHG\D� DUDFÕOÕ÷Õ\OD� GX\GXNODUÕ� VHEHEL\OH�� ��¶�� �������� ELU�
GRNWRU� YH\D� HF]DFÕ� WDYVL\HVL\OH�� ��¶X� �������� LODo� WHPLQ�
VRUXQX� VHEHEL\OH�� �¶VL� ������� LVH� KHUKDQJL� ELU� VHEHS�
ELOGLUPHGHQ� NHQGL� NDUDUÕ\OD� NHVPLúWLU�� .XOODQGÕ÷Õ� EL\RORMLN�
LODoODUÕ� NHVHQ� ��� KDVWDQÕQ� ��¶LQLQ� ������ ELU� GRNWRU� YH\D�
HF]DFÕ� WDYVL\HVL\OH� NHVWL÷L� J|U�OP�úW�U�� øODo� WHPLQ� VRUXQX�
VHEHEL\OH� LODFÕQÕ� NHVHQOHU� LoHULVLQGH� EX� RUDQÕQ� HQ� \�NVHN�
ROGX÷X�LODo��������������LOH�KLGURNVLNORUDNLQGL��'RNWRU�YH\D�
HF]DFÕ� WDYVL\HVL� LOH� LODFÕQÕ�NHVHQOHU� LoHULVLQGH� LVH�HQ�\�NVHN�
RUDQ�������������LOH�EL\RORMLN�DMDQODUGD�LNHQ�LNLQFL�HQ�VÕN�EX�
VHEHSOH�NHVLOHQ�LODo�JUXEX�LVH��������������LOH�VWHURLGOHU�LGL��

Resim 1 +DVWDODUÕQ�.XOODQGÕNODUÕ�øODoODUÕ

<):<1̪5)
&29,'����KDVWDOÕ÷ÕQÕQ�LQVDQ�LPP�Q�VLVWHPLQH�YHUGL÷L�KDVDU�
ODU� YH� KDVWDOÕ÷ÕQ� LPP�Q� SDWRJHQH]L� (\O�O� ����� LWLEDUL\OH�
KDOHQ� EHOLUVL]OL÷LQL� NRUXPDNWDGÕU�� 7�P� LQVDQODUGD� ROGX÷X�
NDGDU� URPDWRORLN� KDVWDOÕ÷D� VDKLS� NLúLOHUGH� YH� RQODUÕ� WHGDYL�
HGHQOHUGH� EX� EHOLUVL]OLN� HQGLúH� YHULFLGLU�� 5RPDWRORMLN�
KDVWDOÕNODUOD� LOJLOHQHQ� NOLQLV\HQOHU�� EX� EHOLUVL]OLN� YH� ND\JÕ�
NRQXVXQGD�KDVWDODUÕQÕ�H÷LWPHOL�YH�YDU�RODQ�NDQÕWD�GD\DOÕ� WÕS�
YHULOHUL� LOH� EX� ND\JÕ\Õ� HQ� D]D� LQGLUPHOLGLUOHU� ����� %L]LP� EX�
oDOÕúPDGDNL�DPDFÕPÕ]��]DWHQ�&29,'����NRQXVXQGD�ROGXNoD�
ID]OD� ELOJL� NLUOLOL÷LQLQ� ROGX÷X� ELU� RUWDPGD�� KDVWDODUÕQ�
KDVWDOÕNODUÕ�YH�NXOODQGÕNODUÕ�WHUN�HWWLNOHUL� LODoODUÕ�NRQXVXQGD�
ND\JÕODUÕQÕ� WHVSLW� HWPHNWLU�� %X� oDOÕúPDQÕQ� VRQXoODUÕ�� URPD�
WL]PDO�KDVWDOÕ÷Õ�RODQ�KDVWDODUGD�D��KDVWDOÕ÷ÕQ�YH�YH\D�LODoODUÕQ�
&29,'����ULVNL��]HULQGHNL�HWNLVLQH�LOLúNLQ�ND\JÕQÕQ�\�NVHN��
E��ND\JÕQÕQ�H÷LWLP�VHYL\HVL�\�NVHN��OLVDQV��OLVDQV�VW��PH]XQ�
ODUÕ�� NLúLOHUGH� GDKD� ID]OD�� F�� D]DWL\RS�ULQ� YH� EL\RORMLN� DMDQ�
NXOODQDQ� KDVWDODUGD� LODoODUÕ� WHUN� HWPH� RUDQODUÕQÕQ� \�NVHN�
ROGX÷XQX�RUWD\D�oÕNDUPÕúWÕU��

:DQJ� YH� DUNDGDúODUÕ�� 'HSUHV\RQ�� $QNVL\HWH� YH� 6WUHV�
gOoH÷L���¶L��'$66�����NXOODQDUDN�&29,'����VDOJÕQÕQÕQ�LON�
DúDPDVÕQGDNL� SVLNRORMLN� VRUXQODUÕ� HOH� DOPDN� LoLQ� ELU� DQNHW�
oDOÕúPDVÕ�G�]HQOHPLúOHUGLU��%LQ�LNL\�]�RQELU�NDWÕOÕPFÕQÕQ���
����
L� VDOJÕQÕQ� SVLNRORMLN� HWNLVLQL� RUWD� YH\D� úLGGHWOL� RODUDN�
GH÷HUOHQGLUGL��������
L�RUWD�LOD�úLGGHWOL�DQNVL\HWH�VHPSWRPODUÕ�
ELOGLUGL���������RUWD�LOD�úLGGHWOL�GHSUHVLI�VHPSWRPODU�ELOGLUGL�
YH������
L� RUWD� LOD� úLGGHWOL� VWUHV� VHYL\HOHULQH� VDKLSOHUGL� �����
dDOÕúPDPÕ]GD�GD�J|U�OG�÷��JLEL�KDVWDODUÕQ�|QHPOL�ELU�NÕVPÕ��
DOWWD� \DWDQ� KDVWDOÕNODUÕQÕQ� &29,'���
D� \DNDODQPD� ULVNLQL�
DUWÕUGÕ÷ÕQGDQ� HQGLúHOL\GL�� &29,'���� VDOJÕQÕ� |QFHVLQGH� EX�
NRQX\OD� LOJLOL� \DSÕOPÕú�5$��6/(�YH�$1&$� LOLúNLOL� YDVN�OLW�
KDVWDOÕNODUÕQÕ� LoHUHQ� KDVWD� JUXSODUÕQGD� |]HOOLNOH� \�NVHN�
KDVWDOÕN� DNWLYLWHVL� G|QHPOHULQGH� HQIHNVL\RQ� RODVÕOÕ÷ÕQÕQ�
DUWWÕ÷ÕQD� GDLU� NDQÕWODU� PHYFXWWXU� ��±���� dDOÕúPDPÕ]ÕQ� ELU�
EDúND� oDUSÕFÕ� EXOJXVX� LVH�KDVWDODUÕPÕ]ÕQ����¶XQGDQ� ID]ODVÕ�
NXOODQPDNWD� ROGXNODUÕ� LODoODUÕQ� KDVWDOÕ÷D� \DNDODQPD� ULVNLQL�
DUWWÕUGÕ÷ÕQÕ� G�ú�QPHNWH\GL�� %X� NRQX\OD� LOJLOL� \DSÕODQ� ELU�
GH÷HUOHQGLUPHGH� DUDúWÕUPDFÕODU� V|]� NRQXVX� LPP�QV�SUHVLI�
LODoODUÕQ� KDVWDODUÕQ��� ��
VÕQGD�� &29,'���
D� \DNDODQPDODUÕ�
GXUXPXQGD� GDKD� ID]OD� KDVWD� ROPD� ULVNLQL� DUWÕUDFD÷ÕQGDQ�
HQGLúH�GX\GXNODUÕQÕ�VDSWDPÕúODUGÕU�������%DKVH�NRQX�oDOÕúPD�
GD�KDVWDODUÕQ�G�ú�QFHVLQH�J|UH�KDVWDOÕ÷D�\DNDODQPD�NRQXVXQ�
GD� ULVN� DUWÕúÕQÕQ� HQ� \R÷XQ� KLVVHGLOGL÷L� LODoODU� LVH� EL\RORMLN�
DMDQODU�� PLNRIHQRODW� YH� VLNORIRVIDPLG� RODUDN� VDSWDQPÕúWÕU��
%L]LP� oDOÕúPDPÕ]GD� GD�� KDVWDODUÕQ� DOJÕVÕQD� J|UH��
NXOODQGÕNODUÕ� LODoODUÕQ�&29,'���¶D� \DNDODQPD� ULVN� DUWÕúÕQD�
VHEHS� ROGX÷X� G�ú�QFHVL� HQ� \�NVHN� RUDQGD� D]DWL\RS�ULQ� YH�
EL\RORMLN� DMDQ� NXOODQDQ� KDVWDODUGD� ROGX÷X� J|U�OP�úW�U��
%XQXQ�VHEHELQLQ�|]HOOLNOH�EL\RORMLN�DMDQODUÕQ��ONHPL]GH�LODo�
J�YHQOLN�YH�KDVWD�J�YHQOLN�L]OHP�IRUPODUÕ�DUDFÕOÕ÷Õ\OD�L]OHPH�
WDEL� ROPDVÕ� YH� EX� L]OHP� IRUPODUÕQGD�� NXOODQÕODQ� EL\RORMLN�
LODoODUÕQ�HQIHNVL\RQ�ULVNLQL�GH�DUWWÕUGÕ÷ÕQD�GDLU�ELOJLOHULQ�\HU�
DOPDVÕ�ROGX÷XQX�G�ú�Q�\RUX]��$\UÕFD�ELU�GL÷HU�VHEHS�GH�EX�
LODoODUÕQ�EDúODQPDGDQ�|QFH�KDVWDODUÕQ�YLUDO�KHSDWLW��PDOLJQLWH�
YH� W�EHUN�OR]�DUDúWÕUÕOPDVÕ�JLEL�|Q�DUDúWÕUPDODUGDQ�JHoPHVL�
YH� JHUH÷LQGH� GH� LOJLOL� WHGDYLOHU� EDúODQPDGDQ� WHGDYLQLQ�
YHULOPHPHVL�� HQIHNVL\RQ� YDUOÕ÷ÕQGD� GD� EX� LODoODUÕ� \DSPD�

PDVÕQÕQ� WHONLQ� HGLOPHVL� VD\HVLQGH� KDVWDODUÕQ� EX� NRQXODUGD�
KDVVDVL\HWLQLQ� YH� IDUNÕQGDOÕ÷ÕQÕQ� DUWWÕUÕOPÕú� ROPDVÕ� RODELOLU��
$QFDN� oDOÕúPDPÕ]GD� EX� IDUNÕQGDOÕN� YH� KDVVDVL\HW� LOH� LOJLOL�
KHUKDQJL�ELU�GHWD\OÕ�VRUJXODPD�\DSÕODPDPÕúWÕU��$\UÕFD�D]DWL\�
RS�ULQ� YH� EL\RORMLN� DMDQODU� GÕúÕQGD�� NXOODQGÕNODUÕ� LODoODUÕQ�
&29,'���¶D�\DNDODQPD�ULVN�DUWÕúÕQD�VHEHS�ROGX÷X�G�ú�QFHVL�
RUDQÕ� GL÷HU� LODoODUGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� VDSWDQ�
PDPÕúWÕU��+DWWD�PHWRWUHNVDW��VXOIDVDOD]LQ�YH�KLGURNVLNORUDNLQ�
NXOODQDQODUGD� LOJLOL� LODoODUÕQ� &29,'���¶D� \DNDODQPD� ULVN�
DUWÕúÕQD�VHEHS�ROGX÷X�G�ú�QFHVL�RUDQÕ�NXOODQPD\DQODUD�J|UH�
GDKD�G�ú�N�VDSWDQPÕúWÕU��

%L\RORMLN� DMDQODUÕQ� NHVLOPHVLQLQ� HQ� E�\�N� JHUHNoHVLQLQ�
GRNWRU� YH\D� HF]DFÕ� WDYVL\HVL� ROGX÷X� J|]OHQPLúWLU�� %XQD� GD�
VHEHEL\HW� YHUHQ� GXUXPXQ� SDQGHPLQLQ� LON� LNL��o� D\ÕQGD�
URPDWRORML�FDPLDVÕQGD�GDKL�EL\RORMLN�DMDQODUÕQ�LPP�QV�SUH�
VLI� HWNLOHULQLQ� HQIHNVL\RQ� RODVÕOÕ÷ÕQÕ� DUWWÕUWPDVÕ\OD� LOJLOL�
HQGLúHOHU�ROGX÷XQX�G�ú�QPHNWH\L]�������$PHULND�5RPDWRORML�
&HPL\HWL¶QLQ� �$&5�� 1LVDQ� ����¶GH� ELULQFL� YHUVL\RQXQX�
\D\ÕQODGÕ÷Õ�³&29,'����3DQGHPLVL�6ÕUDVÕQGD�<HWLúNLQ�+DVWD�
ODUGD�5RPDWL]PDO�+DVWDOÕ÷ÕQ�<|QHWLPL� LoLQ�$&5�.ÕODYX]X��
9HUVL\RQ� �´GH� LOJLOL� EL\RORMLN� DMDQODUÕQ�� 6$56�&R9���
YLU�V�\OH�HQIHNWH�RODQ�YH\D�HQIHNWH�ELUL\OH�WHPDVÕ�RODQ�NLúLOHU�
GÕúÕQGD�� NHVLOPHPHVLQLQ� YH\D� HUWHOHQPHPHVLQLQ� DoÕNoD�
ELOGLULOPLú�ROPDVÕQD�UD÷PHQ�ED]Õ�KHNLP�YH�KHNLP�GÕúÕ�VD÷OÕN�
oDOÕúDQODUÕQÕQ� EL\RORMLN� WHGDYLOHUL� HUWHOHPH� |QHULOHUL� ROGX÷X�
oDOÕúPDPÕ]GD�GD�EHOLUOHQPLúWLU��øOJLOL�NODYX]XQ�LNLQFL�YHUVL\�
RQXQGD� GD� 6$56�&R9��� YLU�V�� LOH� HQIHNWH� YH\D� WHPDVOÕ�
ELUH\OHU�GÕúÕQGD�LODoODUÕQ�NHVLOPHVL�GÕúÕQGD�HN�NHVPH�|QHULVL�
ROPDGÕ÷ÕQÕ� GHNODUH� HWPLúWLU� ������ <LQH� KLGURNVLNORUDNLQLQ�
NHVLOPHVLQGH� LODFÕQ� WHPLQLQGHNL� ]RUOXNODU� ROGX÷X�
J|U�OP�úW�U�� %XQGDNL� VHEHELQ� GH� KLGURNVLNORUDNLQLQ� KDOHQ�
7�UNL\H�&XPKXUL\HWL�6D÷OÕN�%DNDQOÕ÷Õ� WDUDIÕQFD�&29,'����
WHGDYLVLQGH� NXOODQÕODQ� LODoODU� OLVWHVLQGH� J|VWHULOPHVL�
ROGX÷XQX� G�ú�QPHNWH\L]� ������ $\UÕFD� KLGURNVLNORUDNLQ��
&29,'���¶GD�NXOODQÕPÕ�VHEHEL\OH��6RV\DO�*�YHQOLN�.XUXPX�
�6*.��WDUDIÕQGDQ��LODo�JHUL�|GHPH�OLVWHVLQGHNL�GL÷HU�LODoODU�
GDQ� IDUNOÕ� RODUDN�� SDQGHPL� G|QHPLQGHNL� LODo� WHPLQL� LoLQ�
oÕNDUÕOPÕú�NROD\OÕNODUGDQ�PXDI�EÕUDNÕOPÕúWÕU��g\OH�NL�DQWLKLS�
HUWDQVLIOHU�� DQWLGL\DEHWLNOHU� YH� GL÷HU� ELUoRN� LODo� JUXEXQGD�
ROGX÷X� JLEL� KDVWDQÕQ� GRNWRU� YH� KDVWDQH� ]L\DUHWL� JHUHNWLU�
PHGHQ� LOJLOL� LODoODUÕQ� UDSRUXQXQ� GHYDP� HWPHVL� GXUXPXQGD�
LODoODU� HF]DQHGHQ� DOÕQDELOL\RUGX� YH�IDNDW� KLGURNVLNORUDNLQ�
LoLQ� EX� GXUXP� V|]� NRQXVX� ROPDGÕ� YH� KDVWDODUÕQ� GRNWRU� YH�
KDVWDQH�]L\DUHWOHUL�PHFEXUL�NÕOÕQGÕ��

SONUÇ 
&29,'���¶XQ� LPP�QRSDWRJHQH]L� YH� URPDWRORMLN�
KDVWDOÕNODUÕQ� &29,'���� VH\ULQH� HWNLVL� KDOHQ� WDUWÕúPDOÕ� ELU�
NRQXGXU�� %L]LP� EX� oDOÕúPDGDNL� DPDFÕPÕ]�� URPDWRORMLN�
KDVWDOÕ÷Õ�EXOXQDQ�KDVWDODUÕQ�KDVWDOÕNODUÕ�YH�NXOODQGÕNODUÕ�WHUN�
HWWLNOHUL� LODoODUÕ� NRQXVXQGD� ND\JÕODUÕQÕ�� KDQJL� LODoODUÕ� QH�
RUDQGD� WHUN� HWWLNOHUL� YH� EX� LODoODUÕ� WHUN� HWPH� JHUHNoHOHULQL�
WHVSLW�HWPHNWLU��dDOÕúPDPÕ]ÕQ�VRQXoODUÕQD�J|UH�GH�URPDWL]PDO�
KDVWDOÕ÷Õ� RODQ� KDVWDODUGD� D�� KDVWDOÕ÷ÕQ� YH�YH\D� LODoODUÕQ�
&29,'����ULVNL��]HULQGHNL�HWNLVLQH�LOLúNLQ�ND\JÕQÕQ�\�NVHN��
E��ND\JÕQÕQ�H÷LWLP�VHYL\HVL�\�NVHN��OLVDQV��OLVDQV�VW��PH]XQ�

ODUÕ�� NLúLOHUGH� GDKD� ID]OD�� F�� D]DWL\RS�ULQ� YH� EL\RORMLN� DMDQ�
NXOODQDQ� KDVWDODUGD� LODoODUÕ� WHUN� HWPH� RUDQODUÕQÕQ� \�NVHN�
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ABSTRACT
Objective: 
7KH� &29,'���� SDQGHPLF�� KROGLQJ� LQWHQVH� SV\FKRORJLFDO�
GLPHQVLRQV��FDQ�EH�WKRXJKW�WR�QHJDWLYHO\�DIIHFW�WKH�WUHDWPHQW�
FRPSOLDQFH��,Q�RXU�VWXG\��ZH�ZDQWHG�WR�H[DPLQH�WKH�PHGLFD�
WLRQ� GLVFRQWLQXDWLRQ� UDWHV� DQG� LWV� UHODWHG� FRQGLWLRQV� LQ�
UKHXPDWRORJLF�SDWLHQWV�

Methods: 
2I�WKRVH�ZKR�FRQWLQXHG�WKHLU�UHJXODU�IROORZ�XS�LQ�WKH�.D\VHUL�
&LW\�7UDLQLQJ� DQG�5HVHDUFK�+RVSLWDO�5KHXPDWRORJ\� RXWSD�
WLHQW�FOLQLFV�LQ�WKH�ODVW�\HDU�EHIRUH�WKH�&29,'����SDQGHPLF��
���� SDWLHQWV� ZKR� KDG� D� URXWLQH� RXWSDWLHQW� FOLQLF� FKHFN�XS�
EHWZHHQ���$SULO�DQG����-XQH������DQG�YLVLWHG�WKH�SRO\FOLQLF�
GXULQJ�WKLV�SHULRG�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��,Q�DGGLWLRQ�WR�
WKHVH�SDWLHQWV�� ����SDWLHQWV�ZHUH� UDQGRPO\� VHOHFWHG� IURP�D�
OLVW�FUHDWHG�DPRQJ�WKRVH�ZKR�FDPH�WR�WKH�SRO\FOLQLF�UHJXODUO\�
LQ�WKH�ODVW�\HDU��7KHVH�����VHOHFWHG�SDWLHQWV�ZHUH�UHDFKHG�YLD�
PRELOH�SKRQHV�DQG�WKHLU�FRQVHQW�ZDV�UHTXHVWHG������RI�����
SDWLHQWV�JDYH�FRQVHQW�WR�WKH�VWXG\��7KH�VWXG\�ZDV�FRPSOHWHG�
ZLWK�D�WRWDO�RI�����SDWLHQWV��7KH�SDWLHQWV�ZHUH�DVNHG�ZKHWKHU�
WKH\�VWRSSHG�WKHLU�PHGLFDWLRQV��WKH�UHDVRQV�IRU�WKH�GLVFRQWLQ�
XDWLRQ��ZKLFK�GUXJ�V��WKH\�VWRSSHG��DQG�ZKHWKHU�WKHLU�GLVHDVH�
DQG�RU�GUXJV�LQFUHDVHG�WKHLU�ULVN�RI�&29,'����

Results: 
������SDWLHQWV���������XVLQJ�VWHURLGV��VWRSSHG�VWHURLGV��������
SDWLHQWV���������XVLQJ�PHWKRWUH[DWH����������������SDWLHQWV�
XVLQJ� VXOIDVDOD]LQH�� ������ �������� SDWLHQWV� XVLQJ� OHIOXQR�
PLGH�� ������ �������� SDWLHQWV� XVLQJ� K\GUR[\FKORUDFLQH�
VWRSSHG�WKHLU�PHGLFDWLRQ��7KH�UDWH�RI�SDWLHQWV�ZKR�GLVFRQWLQ�
XHG� PHGLFDWLRQ� DPRQJ� WKRVH� XVLQJ� ELRORJLFDO� DJHQWV� ZDV�
������ ���������$PRQJ� ��� SDWLHQWV� ZKR� GLVFRQWLQXHG� WKHLU�
PHGLFDWLRQ�������������KDYH�VWRSSHG�XVLQJ�WKHLU�PHGLFDWLRQ�
EHFDXVH�RI�ZKDW� WKH\�KHDUG� WKURXJK� WHOHYLVLRQ��QHZVSDSHUV�
DQG�VRFLDO�PHGLD�������������RI�WKHP�ZLWK�WKH�UHFRPPHQGD�
WLRQ� RI� D� GRFWRU� RU� SKDUPDFLVW�� ��� �������� RI� WKHP�GXH� WR�
GUXJ�VXSSO\�SUREOHP�DQG����������RI�WKHP�VWRSSHG�E\�WKHLU�
RZQ�GHFLVLRQ�ZLWKRXW�JLYLQJ�DQ\�UHDVRQ��,W�ZDV�REVHUYHG�WKDW�
��� ������ RI� WKH� ��� SDWLHQWV� ZKR� VWRSSHG� XVLQJ� ELRORJLFDO�
GUXJV��GLG�VR�ZLWK�WKH�UHFRPPHQGDWLRQ�RI�D�GRFWRU�RU�SKDUPD�
FLVW�

Conclusion: 
7KH�PRVW�LPSRUWDQW�ILQGLQJ�RI�RXU�VWXG\�ZDV�WKH�REVHUYDWLRQ�
WKDW� WKH� KLJKHVW� UDWH� RI� GUXJ� ZLWKGUDZDO� LQ� SDWLHQWV� ZLWK�
UKHXPDWLF�GLVHDVH�ZDV�WKRVH�ZKR�XVHG�ELRORJLFDO�DJHQWV�

Key Words: 
$GKHUHQFH�� &29,'����� &RPSOLDQFH�� ,PPXQRVXSSUHVVLYH�
GUXJ��5KHXPDWRORJLFDO�'LVHDVH

/ʈ:ʈ̪
5RPDWRORMLN�KDVWDODUÕQ�D]ÕPVDQPD\DFDN�ELU�NÕVPÕ�WHGDYLOHUL�
QL�|QHULOHQ�úHNLOGH�X\JXODPDPDNWDGÕU�YH�EX�GXUXP�SURJQR]X�
ROXPVX]�\|QGH�HWNLOHPHNWHGLU������$GKHUHQV�YH�NRPSOL\DQV�
WHULPOHUL�JHQHO�RODUDN�Hú�DQODPOÕ�� VLQRQLP��JLEL�NXOODQÕOVD�GD�
DGKHUHQV��KDVWDODUÕQ�NHQGL� L\LOLNOHUL� LoLQ� VRUXPOXOXN�DOÕUNHQ�
UHoHWHOL�WHGDYL\L�WDNLS�HWPHOHUL�LoLQ�DNWLI�ELU�VHoLPGLU��.RP�
SOL\DQV��ELU�KDVWDQÕQ�GRNWRUXQ�WDOLPDWODUÕQÕ�WDNLS�HWWL÷L�SDVLI�
ELU� GDYUDQÕúWÕU��$GKHUHQV� GDKD� SR]LWLI� �HWNHQ�� ELU� GDYUDQÕú�
ROXS��UHoHWH�HGLOPLú�ELU�NRUVH�WDNPDN�JLEL�J�QO�N�ELU�UHMLPL�
WDNLS� HWPHVL� JHUHNHQ� KDVWD� WDUDIÕQGDQ� ELU� \DúDP� WDU]Õ�
GH÷LúLNOL÷LQH�QHGHQ�RODQ�SURDNWLI�GDYUDQÕúWÕU��%XQD�NDUúÕOÕN��
NRPSOL\DQV�� GDKD� HGLOJHQ� ELU� GDYUDQÕú� ROXS� EDVLWoH� GRNWRU�
WDUDIÕQGDQ�³NHQGLVLQH�V|\OHQGL÷L�JLEL´�YHULOHQ�WDOLPDWODUÕQ�ELU�
OLVWHVLQL�WDNLS�HGHUHN�VHUJLOHQHQ�ELU�GDYUDQÕúWÕU������$GKHUHQV�
��NRPSOL\DQV�WHULPOHUL�LOH�VÕNOÕNOD�EHQ]HU�DQODPGD�NXOODQÕOVD�
GD�LODFD�SHUVLVWDQV��WHGDYL\H�EHOLUOHQHQ�V�UH�ER\XQFD�GHYDP�
HWPH� H\OHPLQL� LIDGH� HGHU�� �7HGDYLQLQ� EDúODPDVÕQGDQ�
VRQODQGÕUÕOPDVÕQD� NDGDU� JHoHQ� V�UH�� RODUDN� WDQÕPODQDELOLU�
�����
%LOLQGL÷L��]HUH�LON�NH]���$UDOÕN�����
GD�dLQ
LQ�+XEHL�E|OJHVL�
QLQ� EDúNHQWL� :XKDQ
GD� RUWD\D� oÕNDQ� $÷ÕU� $NXW� 6ROXQXP�
<HWPH]OL÷L� 6HQGURPX� &RURQDYLUXV���� �6$56�&R9���� DGOÕ�
YLU�V� oRN� NÕVD� V�UHGH� W�P� G�Q\D\D� \D\ÕOGÕ� YH� KDVWDOÕN�
&29,'����RODUDN�DGODQGÕUÕOGÕ��'�Q\D�6D÷OÕN�gUJ�W��WDUDIÕQ�
GDQ�GD����0DUW������WDULKLQGH�GH�SDQGHPL�RODUDN�LODQ�HGLOGL�
����� :DQJ� YH� DUNDGDúODUÕQÕQ�� &29,'���� VDOJÕQÕQÕQ� LON�
DúDPDVÕQGDNL�SVLNRORMLN�VRUXQODUÕ�HOH�DOPDN�LoLQ�EDúODWWÕNODUÕ�
ELU�oDOÕúPDGD�������NDWÕOÕPFÕGDQ�������
L�VDOJÕQÕQ�SVLNRORMLN�
HWNLVLQL� RUWD� YH\D� úLGGHWOL� RODUDN� GH÷HUOHQGLUPLúOHUGLU� ������
6DOJÕQÕQ� SVLNRORMLN� HWNLVLQLQ� EX� NDGDU� \R÷XQ� J|U�OG�÷��
&29,'����SDQGHPL�V�UHFLQLQ�LPP�QV�SUHVLI�LODoODUÕQ�\R÷XQ�
ELU�úHNLOGH�NXOODQÕOGÕ÷Õ�URPDWRORMLN�KDVWDOÕNODUGD�NRPSOL\DQV��
DGKHUHQV�YH�SHUVLVWDQV�GXUXPODUÕQÕ�ROXPVX]�HWNLOHPLú�RODEL�
OHFH÷L�DúLNkUGÕU��%L]�GH�oDOÕúPDPÕ]GD�URPDWRORMLN�KDVWDODUÕQ�
LODoODUD�NRPSOL\DQV��DGKHUHQV�YH�SHUVLVWDQV�GXUXPODUÕQÕQ�YH�
LOLúNLOL�RODELOHFHN�YHULOHUL�LQFHOHPHN�LVWHGLN��

METOD
.D\VHUL� ùHKLU� (÷LWLP� $UDúWÕUPD� +DVWDQHVL� 5RPDWRORML�
SROLNOLQLNOHULQGH�&29,'���� VDOJÕQÕ�|QFHVLQGHNL� VRQ�ELU� \ÕO�
LoHULVLQGH�G�]HQOL�WDNLSOHULQH�GHYDP�HGHQ�KDVWDODU�oDOÕúPD\D�
DOÕQPÕúWÕU�� +DVWDODUGDQ� UXWLQ� SROLNOLQLN� NRQWURO� ]DPDQÕ� ��
1LVDQ±���+D]LUDQ������DUDVÕQGD�RODQ�YH�EX�G|QHP�LoHULVLQGH�
SROLNOLQLN� ]L\DUHWLQH� JHOHQ� ���� KDVWD� oDOÕúPD\D� LON� JUXS�
RODUDN� DOÕQGÕ�� %X� KDVWDODUD� HN� RODUDN� VRQ� ELU� \ÕO� LoHULVLQGH�
SROLNOLQLN�NRQWUROOHULQH�G�]HQOL�JHOHQOHU�DUDVÕQGDQ�ROXúWXUX�
ODQ�ELU�OLVWH�LoHULVLQGHQ�����KDVWD�GD�UDVWJHOH�VHoLP�\|QWHPL�
\OH� VHoLOGL�� 6HoLOHQ� EX� ���� KDVWD\D� GD� KDVWDQH� ND\ÕWODUÕQGD�
EXOXQDQ� FHS� WHOHIRQODUÕ� YDVÕWDVÕ\OD� XODúÕODUDN� LOJLOL� oDOÕúPD�
LoLQ� RQDP� LVWHQGL�� /LVWHGHNL� ���� KDVWDQÕQ� ���¶�� oDOÕúPD\Õ�
NDEXO� HWWL�� 7RSODP� KDVWD� VD\ÕVÕ� RODQ� ���� NLúLOLN� JUXS� LOH�
oDOÕúPD�WDPDPODQGÕ��+DVWDODUÕQ�\Dú��FLQVL\HW��H÷LWLP�G�]H\L��
KDQJL� KDVWDOÕNODUÕ� ROGX÷X�� NDo� \ÕOOÕN� KDVWD� ROGXNODUÕ��
NXOODQGÕNODUÕ� LODoODUÕ�� &29,'���� V�UHFLQGH� KDVWDOÕ÷D�
\DNDODQPDPDN� LoLQ� KHUKDQJL� ELU� YLWDPLQ� YH�YH\D� ELWNLVHO�
�U�Q� DOÕS� DOPDGÕNODUÕ� QRW� HGLOGL��$\UÕFD� VRQ� RODUDN� GD� LOJLOL�
KDVWDODUD� SDQGHPL� |QFHVL� NXOODQGÕNODUÕ� LODoODUÕQÕ� NHVLS�

NHVPHGLNOHUL�� NHVHQOHULQ� NHVPH� JHUHNoHOHUL�� KDQJL�
LODFÕ�LODoODUÕ� NHVWLNOHUL�� KDVWDOÕNODUÕQÕQ� YH�YH\D� NXOODQGÕNODUÕ�
LODoODUÕQ�&29,'���¶D�\DNDODQPD�ULVNOHULQL�DUWWÕUÕS�DUWWÕUPD�
GÕ÷Õ� |QFHGHQ� KD]ÕUODQPÕú� ELU� DQNHW� NXOODQÕODUDN� SROLNOLQLN�
YL]LWOHULQH�JHOHQOHUH�GLUHNW�DQNHW�YHULOHUHN��JHOHPH\HQOHUH�GH�
WHOHIRQ� DUDFÕOÕ÷Õ\OD� VRUXOGX�� +DVWDODUGDQ� LOJLOL� oDOÕúPD\D�
NDWÕOÕP� LoLQ� +HOVLQNL� 'HNODUDV\RQX� X\DUÕQFD� SROLNOLQL÷H�
EDúYXUDPD\DQODUGDQ� WHOHIRQ� LOH� V|]HO� RODUDN�� SROLNOLQLN�
úDUWODUÕQGD� GH÷HUOHQGLULOHQOHU� LoLQ� � GLUHNW� \�]� \�]H� V|]HO�
RODUDN�DOÕQPÕúWÕU��%X�oDOÕúPD� LoLQ�6D÷OÕN�%DNDQOÕ÷Õ�.D\VHUL�
(÷LWLP� YH� $UDúWÕUPD� +DVWDQHVL� 7ÕSWD� 8]PDQOÕN� (÷LWLP�
.XUXOX� WDUDIÕQGDQ� ��� QR¶OX� oDOÕúPD� RODUDN� �����������
WDULKLQGH�RQD\�DOÕQPÕúWÕU�

ʈ[\I\Q[\QS[MT�)VITQbTMZ
)UHNDQVODU� LoLQ� \�]GH� RUDQODUÕ� YH� WRSODP� \�]GH� RUDQODUÕ�
NXOODQÕOPÕúWÕU��%X�RUDQODU�LoLQ�GHPRJUDILN�WDEORODU�ROXúWXUXO�
GX�� 9HULOHULQ� QRUPDO� GD÷ÕOÕPÕQÕ� NRQWURO� HWPHN� LoLQ� 6KDS�
LUR�:LON�WHVWL�NXOODQÕOGÕ��1RUPDO�GD÷ÕOPD\DQ�V�UHNOL�YHULOHULQ�
LNL� JUXEXQX� NDUúÕODúWÕUPDN� LoLQ�� 0DQQ�:KLWQH\� 8� WHVWL�
NXOODQÕOGÕ� YH� QRUPDO� GD÷ÕOPÕú� V�UHNOL� YHULOHU� LoLQ� 6WXGHQW� W�
WHVWL�NXOODQÕOGÕ��*UXSODU�DUDVÕ�SUHYHODQV�RUDQODUÕ�.L�NDUH�WHVWL�
YH\D� )LVKHU
ÕQ� NHVLQOLOLN� WHVWL� LOH� NDUúÕODúWÕUÕOGÕ��$QODPOÕOÕN�
LoHUHQ�GH÷LúNHQOHU�LoLQ�NDUúÕODúWÕUPD�WDEORODUÕ�\DSÕOGÕ��7�P�S�
GH÷HUOHUL��o�GH÷HUOLNOL�YHULOGL��øVWDWLVWLNVHO�DQDOL]OHU�6WDWLVWLFDO�
3DFNDJH�IRU�WKH�6RFLDO�6FLHQFHV�VRIWZDUH�YHUVLRQ�������,%0��
$UPRQN��1<��86$�� NXOODQÕODUDN� \DSÕOGÕ��2ODVÕOÕN� GH÷HUOHUL�
������DQODPOÕ�NDEXO�HGLOGL�

BULGULAR
øNL� \�]� EHú� KDVWDQÕQ� ���� �������¶L� NDGÕQ� YH� KDVWDODUÕQ�
PHG\DQ� \Dú� RUWDODPDVÕ� ��� \ÕO� LGL�� 'HPRJUDILN� YHULOHUL� YH�
WDQÕODUÕ�7DEOR� ,¶GH� |]HWOHQHQ� KDVWDODUGDQ� �o� KDVWDQÕQ�5$���
VHNRQGHU�6M6��LNL�KDVWDQÕQ�6S$���)0)��ELU�KDVWDQÕQ�VLVWHPLN�
VNOHUR]� �� 6M6� YH� ELU� KDVWDQÕQ� GD� WHPSRUDO� DUWUHULW� �� 305�
KDVWDOÕNODUÕ� EHUDEHU�EXOXQPDNWD\GÕ��+DVWDODUÕQ�KDVWDOÕN�\DúÕ�
RUWDODPDODUÕ�����������\ÕO�LGL��2Q�ELU��������KDVWD�RNXU\D]DU�
GH÷LOGL�����������KDVWD�RNXOD�JLWPHPLú�DQFDN�RNXU\D]DU�LGL��
6HNVHQ�LNL�������KDVWD�LONRNXO������������KDVWD�RUWDRNXO�����
��������KDVWD�OLVH�������������KDVWD�OLVDQV�YH��o��������KDVWD�
LVH�\�NVHN�OLVDQV�PH]XQX�LGL��7DEOR�,���.RPRUELG�KDVWDOÕNODU�
J|]GHQ�JHoLULOGL÷L�]DPDQ�GD�úX�YHULOHU�HOGH�HGLOGL��$OWPÕú��o�
��������KDVWDGD�KLSHUWDQVL\RQ�������������KDVWDGD�GL\DEHWHV�
PHOOLWXV�� ��� ������� KDVWDGD� DVWÕP� YH\D� NURQLN� REVWU�NWLI�
DNFL÷HU� KDVWDOÕ÷Õ�� ��� ������� KDVWDGD� WLURLG� SDWRORMLVL�� ���
������� KDVWDGD� DWHURVNOHURWLN� NDOS� KDVWDOÕ÷Õ�NRQMHVWLI� NDOS�
\HWPH]OL÷L�� EHú� ������� KDVWDGD� NURQLN� E|EUHN� KDVWDOÕ÷Õ�� �o�
������� KDVWDGD�PHPH� NDQVHUL� |\N�V��� LNL� ����� KDVWDGD� GD�
LQIODPDWXDU�EDUVDN�KDVWDOÕ÷Õ�PHYFXW�LGL��
6RUJXODPD�\DSÕODQ�G|QHP�RODQ�1LVDQ�±�+D]LUDQ������DUDVÕQ�
GD� ������ ������� KDVWDQÕQ� NHQGLVL� &29,'���� KDVWDOÕ÷ÕQD�
\DNDODQPÕú� LNHQ� ������ ������� KDVWDQÕQ� ELULQFL� GHUHFH�
DNUDEDVÕQGD�KDVWDOÕN�J|U�OP�ú�LGL��+DVWDODUGDQ����������¶VL�
&29,'���� KDVWDOÕ÷ÕQD� \DNDODQPDPDN� LoLQ� GHVWHN� WHGDYL�
RODUDN�ELWNLVHO�GHVWHN�WHGDYLVL�YH�YH\D�PXOWL�YLWDPLQ�WDNYL\H�
VL�DOGÕ÷ÕQÕ�EH\DQ�HWWL��
+DVWDODUÕQ�WDPDPÕ�HQ�D]�ELU�LODo�NXOODQÕ\RUGX�YH�LODoVÕ]�WDNLS�

HGLOHQ� KDVWD� \RNWX�� øODoODUÕQÕQ� ELU� NÕVPÕQÕ� YH\D� WDPDPÕQÕ�
NHVHQOHULQ�VD\ÕVÕ������������LGL�YH�NDGÕQODUGD�EX�RUDQ��������
��������LNHQ�HUNHNOHUGH���������������LGL��S ��������øNL�\�]�
EHú� KDVWDQÕQ� ��¶VL� �������� KDVWDOÕNODUÕQÕQ� &29,'���¶D�
\DNDODQPD� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� G�ú�Q�\RUNHQ� NDGÕQODUGD� EX�
RUDQ� ������� �������� HUNHNOHUGH� LVH� ������ �������� LGL�
�S �������� .XOODQPDNWD� ROGXNODUÕ� LODoODUÕQ� &29,'���¶D�
\DNDODQPD� ULVNLQL� DUWWÕUPD� G�ú�QFHVL� ��� KDVWDGD� ��������
PHYFXWWX� >NDGÕQ�HUNHN�� ������� �������¶H� NDUúÕ� ������
���������S ������@��

Tablo I: +DVWDODUÕQ�GHPRJUDILN�|]HOOLNOHUL��Q� ������


�����KDVWDQÕQ�5$���VHNRQGHU�6M6����KDVWDQÕQ�6S$���)0)����KDVWDQÕQ�VLVWHPLN�
VNOHUR]���6M6�YH���KDVWDQÕQ�GD�WHPSRUDO�DUWUHULW���305�EHUDEHU�EXOXQPDNWD\�
GÕ� .ÕVDOWPDODU�� ,45� �LQWHUTXDUWLOH� UDQJH��� oH\UHNOLNOHU� DUDVÕ� DUDOÕN�� 6/(��
6LVWHPLN�OXSXV�HULWHPDWR]XV��6M6��6M|JUHQ�6HQGURPX��8'%'+��XQGLIHUDQVL�
\H�ED÷�GRNX�KDVWDOÕ÷Õ��0%'+��PLNVW�ED÷�GRNX�KDVWDOÕ÷Õ���'+$��GHY�K�FUHOL�
DUWHULW�� 305�� 3ROLPL\DOMLD� WRPDWLND�� )0)�� $LOHYL� $NGHQL]� $WHúL�� 66��
6WDQGDUW� VDSPD�� 16$,'�� QRQ�VWHURLGDO� DQWLLQIODPDWXDU� LODo�� E'0$5'��
EL\RORMLN� KDVWDOÕN�PRGLIL\H� HGLFL� LODo�� WV'0$5'�� KHGHIH� \|QHOLN� KDVWDOÕN�
PRGLIL\H�HGLFL�LODo

+DVWDODUÕQ�URPDWRORMLN�KDVWDOÕNODUÕQÕQ�&29,'����ULVN�DUWÕúÕ�
QD� VHEHS� ROPD� G�ú�QFHVL� KLoELU� KDVWDOÕN� LoLQ� GL÷HUOHULQGHQ�
GDKD�ID]OD�GH÷LOGL��gUQH÷LQ�5$¶OÕ����KDVWDQÕQ���¶L����������
5$¶QÕQ� &29,'���¶D� \DNDODQPD� ULVNLQL� DUWWÕUGÕ÷ÕQÕ�
G�ú�Q�\RUNHQ� JHUL\H� NDODQ� ���� KDVWDQÕQ� ��¶VL� ��� ������
KDVWDOÕNODUÕQÕQ� &29,'���� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� G�ú�Q�\RUGX�
�S �������� 6S$�� 36$� YH� 6/(� KDVWDODUÕQGD� GD� YHULOHULQ�
GD÷ÕOÕPÕ� LVWDWLVWLNv� RODUDN� DQODPOÕ� VDSWDQPDPÕúWÕ� �6ÕUDVÕ\OD�
������ �������¶H� NDUúÕ� ������� ��������� ����� �����¶H� NDUúÕ�
��������������������������¶H�NDUúÕ����������������YH�VÕUDVÕ\�
OD�S�GH÷HUOHUL���������������YH���������
16$,'� NXOODQDQ� ��� KDVWDGD� 16$,'� NHVPH� RUDQÕ� ������
�Q ���� LGL�� 6WHURLG� NXOODQDQ� ������ KDVWD� �������� LODFÕQÕ�
NHVPLú�LNHQ�PHWRWUHNVDW�NXOODQDQ���������������KDVWD�LODFÕQÕ�
NHVPLúWL��6XOIDVDOD]LQ�NXOODQDQ���������������KDVWD��OHIOXQR�
PLG�NXOODQDQ���������������KDVWD��KLGURNVLNORUDNLQ�NXOODQDQ�
������ �������� KDVWD�� NROúLVLQ� NXOODQDQ� ����� ������ KDVWD�
LODoODUÕQÕ� WHUN� HWPLúWL�� %L\RORMLN� DMDQ� NXOODQDQ� KDVWDODUGDNL�
LODo� NHVHQ� KDVWD� RUDQÕ� ������ �������� LGL�� %L\RORMLN� DMDQÕ�
PRQRWHUDSL�RODUDN�NXOODQDQ�KDVWD�VD\ÕVÕ������������LGL��%L\R�
ORMLN�DMDQ�NXOODQDQ�KDVWDODUÕQ�Hú�]DPDQOÕ�RODUDN�NXOODQGÕNODUÕ�
LODoODUÕ� LVH� úX� úHNLOGH� LGL�� 16$,'� ��� ��������� VWHURLG� ��
��������� OHIOXQRPLG� �� ��������� PHWRWUHNVDW� �� �������� YH�
VXOIDVDOD]LQ��� ��������16$,'���EL\RORMLN�DMDQ�NXOODQDQ����
KDVWDGD� 16$,'� NHVPH� RUDQÕ� ����� ������� LNHQ� EL\RORMLN�
NHVPH�RUDQÕ��������������LGL��S ��������6WHURLG���EL\RORMLN�
DMDQ�NXOODQDQ�DOWÕ�KDVWDGD�VWHURLGL�YH�EL\RORMLN�WHGDYL\L�NHVHQ�
KDVWD� VD\ÕVÕ� ���� �������� LGL�� /HIOXQRPLG� �� EL\RORMLN� DMDQ�
NXOODQDQ�DOWÕ�KDVWDGD�OHIOXQRPLG�NHVHQ�KDVWD�\RNNHQ�EL\ROR�
MLN� WHGDYL\L� NHVHQ� KDVWD� VD\ÕVÕ� ���� ������� �� LGL� �S ��������
0HWRWUHNVDW�YH�EL\RORMLN�DMDQ�NXOODQDQ�EHú�KDVWDGD�LVH�KLoELU�
KDVWD�PHWRWUHNVDWÕ�YH\D�EL\RORMLN�WHGDYLVLQL�NHVPHPLúWL��<LQH�
VXOIDVDOD]LQ���EL\RORMLN�DMDQ�NXOODQDQ��o�KDVWDGD�VXOIDVDOD]LQ�
KLo�WHUN�HGLOPHPLúNHQ�LNL�KDVWD�EL\RORMLN�WHGDYLVLQL�NHVPLúWL��
%L\RORMLN� DMDQ� NXOODQDQ� ��� KDVWDQÕQ� ��¶�� ��������
NXOODQGÕNODUÕ�DMDQÕQ�&29,'����\DNDODQPD�ULVNLQL�DUWWÕUGÕ÷ÕQÕ�
G�ú�QPHNWH\GL�� $]DWL\RS�ULQ� NXOODQDQ� KDVWDODUGDNL� LODo�
NHVHQ�KDVWD�RUDQÕ�������������RODUDN�VDSWDQGÕ��<LQH�EX�D]DWL\�
RS�ULQ�NXOODQDQ�\HGL�KDVWDQÕQ��¶L���������NXOODQGÕNODUÕ�LODFÕQ�
&29,'���¶D� \DNDODQPD� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� G�ú�QPHNWH\GL��
gWH� \DQGDQ� PHWRWUHNVDW� NXOODQDQ� ��� KDVWDQÕQ� ��¶X� �������
VXOIDVDOD]LQ�NXOODQDQ����KDVWDQÕQ���¶VL����������KLGURNVLNORU�
DNLQ�NXOODQDQ����KDVWDQÕQ�GRNX]X�������NXOODQGÕNODUÕ�DMDQÕQ�
&29,'���¶D� \DNDODQPD� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� G�ú�QPHNWH\GL��
16$,'�NXOODQDQ�KDVWDODUGD� LODoODUÕQ�&29,'���¶D�\DNDODQ�
PD�ULVNLQGH�DUWÕú�ND\JÕVÕ�������������LGL��5HVLP��D¶GD�LOJLOL�
LODoODUÕQ�NHVLOPH���GHYDP�HWPH�RUDQODUÕ�YH�5HVLP��E¶GH�LVH�EX�
LODoODUÕQ�&29,'����KDVWDOÕ÷ÕQD�\DNDODQPD�RODVÕOÕ÷ÕQÕ�DUWWÕU�
PD�G�ú�QFHVL�RUDQODUÕ�YHULOPHNWHGLU��
(÷LWLP� G�]H\L� LOH� LOJLOL� YHULOHULQ� DQDOL]LQGH�� OLVDQV� YH�
OLVDQV�VW�� PH]XQODUÕQGD� LODo� EÕUDNPD� RUDQODUÕ� GL÷HU� H÷LWLP�
VHYL\HOHUL� LOH� EHQ]HU� LGL� >����� �������� YV� ������� ���������
S �����@��$QFDN� D\QÕ� NLúLOHULQ� KDVWDOÕNODUÕ� YH� NXOODQPDNWD�
ROGXNODUÕ�LODoODU�VHEHEL\OH�&29,'���¶D�\DNDODQPD�ULVN�DUWÕúÕ�
ROXS�ROPDGÕ÷Õ�VRUJXODQGÕ÷ÕQGD�EX�RUDQ�GL÷HU�H÷LWLP�VHYL\HO�
HULQH� RUDQOD� \�NVHN� VDSWDQGÕ� >+DVWDOÕN� VHEHEL\OH� ULVN� DUWÕúÕ�
G�ú�QFHVL�LoLQ��������������YV�����������������S�������YH�
NXOODQPDNWD� ROGX÷X� LODoODU� LoLQ�� ������ ������ YV� �������

�������S �����@���
øODo� NHVPH� JHUHNoHOHUL� VRUJXODQDQ� ��� KDVWDGD� úX� VRQXoODU�
HOGH� HGLOPLúWLU�� ��¶X� �������� WHOHYL]\RQ�� JD]HWH� YH� VRV\DO�
PHG\D� DUDFÕOÕ÷Õ\OD� GX\GXNODUÕ� VHEHEL\OH�� ��¶�� �������� ELU�
GRNWRU� YH\D� HF]DFÕ� WDYVL\HVL\OH�� ��¶X� �������� LODo� WHPLQ�
VRUXQX� VHEHEL\OH�� �¶VL� ������� LVH� KHUKDQJL� ELU� VHEHS�
ELOGLUPHGHQ� NHQGL� NDUDUÕ\OD� NHVPLúWLU�� .XOODQGÕ÷Õ� EL\RORMLN�
LODoODUÕ� NHVHQ� ��� KDVWDQÕQ� ��¶LQLQ� ������ ELU� GRNWRU� YH\D�
HF]DFÕ� WDYVL\HVL\OH� NHVWL÷L� J|U�OP�úW�U�� øODo� WHPLQ� VRUXQX�
VHEHEL\OH� LODFÕQÕ� NHVHQOHU� LoHULVLQGH� EX� RUDQÕQ� HQ� \�NVHN�
ROGX÷X�LODo��������������LOH�KLGURNVLNORUDNLQGL��'RNWRU�YH\D�
HF]DFÕ� WDYVL\HVL� LOH� LODFÕQÕ�NHVHQOHU� LoHULVLQGH� LVH�HQ�\�NVHN�
RUDQ�������������LOH�EL\RORMLN�DMDQODUGD�LNHQ�LNLQFL�HQ�VÕN�EX�
VHEHSOH�NHVLOHQ�LODo�JUXEX�LVH��������������LOH�VWHURLGOHU�LGL��

Resim 1 +DVWDODUÕQ�.XOODQGÕNODUÕ�øODoODUÕ

<):<1̪5)
&29,'����KDVWDOÕ÷ÕQÕQ�LQVDQ�LPP�Q�VLVWHPLQH�YHUGL÷L�KDVDU�
ODU� YH� KDVWDOÕ÷ÕQ� LPP�Q� SDWRJHQH]L� (\O�O� ����� LWLEDUL\OH�
KDOHQ� EHOLUVL]OL÷LQL� NRUXPDNWDGÕU�� 7�P� LQVDQODUGD� ROGX÷X�
NDGDU� URPDWRORLN� KDVWDOÕ÷D� VDKLS� NLúLOHUGH� YH� RQODUÕ� WHGDYL�
HGHQOHUGH� EX� EHOLUVL]OLN� HQGLúH� YHULFLGLU�� 5RPDWRORMLN�
KDVWDOÕNODUOD� LOJLOHQHQ� NOLQLV\HQOHU�� EX� EHOLUVL]OLN� YH� ND\JÕ�
NRQXVXQGD�KDVWDODUÕQÕ�H÷LWPHOL�YH�YDU�RODQ�NDQÕWD�GD\DOÕ� WÕS�
YHULOHUL� LOH� EX� ND\JÕ\Õ� HQ� D]D� LQGLUPHOLGLUOHU� ����� %L]LP� EX�
oDOÕúPDGDNL�DPDFÕPÕ]��]DWHQ�&29,'����NRQXVXQGD�ROGXNoD�
ID]OD� ELOJL� NLUOLOL÷LQLQ� ROGX÷X� ELU� RUWDPGD�� KDVWDODUÕQ�
KDVWDOÕNODUÕ�YH�NXOODQGÕNODUÕ�WHUN�HWWLNOHUL� LODoODUÕ�NRQXVXQGD�
ND\JÕODUÕQÕ� WHVSLW� HWPHNWLU�� %X� oDOÕúPDQÕQ� VRQXoODUÕ�� URPD�
WL]PDO�KDVWDOÕ÷Õ�RODQ�KDVWDODUGD�D��KDVWDOÕ÷ÕQ�YH�YH\D�LODoODUÕQ�
&29,'����ULVNL��]HULQGHNL�HWNLVLQH�LOLúNLQ�ND\JÕQÕQ�\�NVHN��
E��ND\JÕQÕQ�H÷LWLP�VHYL\HVL�\�NVHN��OLVDQV��OLVDQV�VW��PH]XQ�
ODUÕ�� NLúLOHUGH� GDKD� ID]OD�� F�� D]DWL\RS�ULQ� YH� EL\RORMLN� DMDQ�
NXOODQDQ� KDVWDODUGD� LODoODUÕ� WHUN� HWPH� RUDQODUÕQÕQ� \�NVHN�
ROGX÷XQX�RUWD\D�oÕNDUPÕúWÕU��

:DQJ� YH� DUNDGDúODUÕ�� 'HSUHV\RQ�� $QNVL\HWH� YH� 6WUHV�
gOoH÷L���¶L��'$66�����NXOODQDUDN�&29,'����VDOJÕQÕQÕQ�LON�
DúDPDVÕQGDNL� SVLNRORMLN� VRUXQODUÕ� HOH� DOPDN� LoLQ� ELU� DQNHW�
oDOÕúPDVÕ�G�]HQOHPLúOHUGLU��%LQ�LNL\�]�RQELU�NDWÕOÕPFÕQÕQ���
����
L� VDOJÕQÕQ� SVLNRORMLN� HWNLVLQL� RUWD� YH\D� úLGGHWOL� RODUDN�
GH÷HUOHQGLUGL��������
L�RUWD�LOD�úLGGHWOL�DQNVL\HWH�VHPSWRPODUÕ�
ELOGLUGL���������RUWD�LOD�úLGGHWOL�GHSUHVLI�VHPSWRPODU�ELOGLUGL�
YH������
L� RUWD� LOD� úLGGHWOL� VWUHV� VHYL\HOHULQH� VDKLSOHUGL� �����
dDOÕúPDPÕ]GD�GD�J|U�OG�÷��JLEL�KDVWDODUÕQ�|QHPOL�ELU�NÕVPÕ��
DOWWD� \DWDQ� KDVWDOÕNODUÕQÕQ� &29,'���
D� \DNDODQPD� ULVNLQL�
DUWÕUGÕ÷ÕQGDQ� HQGLúHOL\GL�� &29,'���� VDOJÕQÕ� |QFHVLQGH� EX�
NRQX\OD� LOJLOL� \DSÕOPÕú�5$��6/(�YH�$1&$� LOLúNLOL� YDVN�OLW�
KDVWDOÕNODUÕQÕ� LoHUHQ� KDVWD� JUXSODUÕQGD� |]HOOLNOH� \�NVHN�
KDVWDOÕN� DNWLYLWHVL� G|QHPOHULQGH� HQIHNVL\RQ� RODVÕOÕ÷ÕQÕQ�
DUWWÕ÷ÕQD� GDLU� NDQÕWODU� PHYFXWWXU� ��±���� dDOÕúPDPÕ]ÕQ� ELU�
EDúND� oDUSÕFÕ� EXOJXVX� LVH�KDVWDODUÕPÕ]ÕQ����¶XQGDQ� ID]ODVÕ�
NXOODQPDNWD� ROGXNODUÕ� LODoODUÕQ� KDVWDOÕ÷D� \DNDODQPD� ULVNLQL�
DUWWÕUGÕ÷ÕQÕ� G�ú�QPHNWH\GL�� %X� NRQX\OD� LOJLOL� \DSÕODQ� ELU�
GH÷HUOHQGLUPHGH� DUDúWÕUPDFÕODU� V|]� NRQXVX� LPP�QV�SUHVLI�
LODoODUÕQ� KDVWDODUÕQ��� ��
VÕQGD�� &29,'���
D� \DNDODQPDODUÕ�
GXUXPXQGD� GDKD� ID]OD� KDVWD� ROPD� ULVNLQL� DUWÕUDFD÷ÕQGDQ�
HQGLúH�GX\GXNODUÕQÕ�VDSWDPÕúODUGÕU�������%DKVH�NRQX�oDOÕúPD�
GD�KDVWDODUÕQ�G�ú�QFHVLQH�J|UH�KDVWDOÕ÷D�\DNDODQPD�NRQXVXQ�
GD� ULVN� DUWÕúÕQÕQ� HQ� \R÷XQ� KLVVHGLOGL÷L� LODoODU� LVH� EL\RORMLN�
DMDQODU�� PLNRIHQRODW� YH� VLNORIRVIDPLG� RODUDN� VDSWDQPÕúWÕU��
%L]LP� oDOÕúPDPÕ]GD� GD�� KDVWDODUÕQ� DOJÕVÕQD� J|UH��
NXOODQGÕNODUÕ� LODoODUÕQ�&29,'���¶D� \DNDODQPD� ULVN� DUWÕúÕQD�
VHEHS� ROGX÷X� G�ú�QFHVL� HQ� \�NVHN� RUDQGD� D]DWL\RS�ULQ� YH�
EL\RORMLN� DMDQ� NXOODQDQ� KDVWDODUGD� ROGX÷X� J|U�OP�úW�U��
%XQXQ�VHEHELQLQ�|]HOOLNOH�EL\RORMLN�DMDQODUÕQ��ONHPL]GH�LODo�
J�YHQOLN�YH�KDVWD�J�YHQOLN�L]OHP�IRUPODUÕ�DUDFÕOÕ÷Õ\OD�L]OHPH�
WDEL� ROPDVÕ� YH� EX� L]OHP� IRUPODUÕQGD�� NXOODQÕODQ� EL\RORMLN�
LODoODUÕQ�HQIHNVL\RQ�ULVNLQL�GH�DUWWÕUGÕ÷ÕQD�GDLU�ELOJLOHULQ�\HU�
DOPDVÕ�ROGX÷XQX�G�ú�Q�\RUX]��$\UÕFD�ELU�GL÷HU�VHEHS�GH�EX�
LODoODUÕQ�EDúODQPDGDQ�|QFH�KDVWDODUÕQ�YLUDO�KHSDWLW��PDOLJQLWH�
YH� W�EHUN�OR]�DUDúWÕUÕOPDVÕ�JLEL�|Q�DUDúWÕUPDODUGDQ�JHoPHVL�
YH� JHUH÷LQGH� GH� LOJLOL� WHGDYLOHU� EDúODQPDGDQ� WHGDYLQLQ�
YHULOPHPHVL�� HQIHNVL\RQ� YDUOÕ÷ÕQGD� GD� EX� LODoODUÕ� \DSPD�
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ABSTRACT
Objective: 
7KH� &29,'���� SDQGHPLF�� KROGLQJ� LQWHQVH� SV\FKRORJLFDO�
GLPHQVLRQV��FDQ�EH�WKRXJKW�WR�QHJDWLYHO\�DIIHFW�WKH�WUHDWPHQW�
FRPSOLDQFH��,Q�RXU�VWXG\��ZH�ZDQWHG�WR�H[DPLQH�WKH�PHGLFD�
WLRQ� GLVFRQWLQXDWLRQ� UDWHV� DQG� LWV� UHODWHG� FRQGLWLRQV� LQ�
UKHXPDWRORJLF�SDWLHQWV�

Methods: 
2I�WKRVH�ZKR�FRQWLQXHG�WKHLU�UHJXODU�IROORZ�XS�LQ�WKH�.D\VHUL�
&LW\�7UDLQLQJ� DQG�5HVHDUFK�+RVSLWDO�5KHXPDWRORJ\� RXWSD�
WLHQW�FOLQLFV�LQ�WKH�ODVW�\HDU�EHIRUH�WKH�&29,'����SDQGHPLF��
���� SDWLHQWV� ZKR� KDG� D� URXWLQH� RXWSDWLHQW� FOLQLF� FKHFN�XS�
EHWZHHQ���$SULO�DQG����-XQH������DQG�YLVLWHG�WKH�SRO\FOLQLF�
GXULQJ�WKLV�SHULRG�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��,Q�DGGLWLRQ�WR�
WKHVH�SDWLHQWV�� ����SDWLHQWV�ZHUH� UDQGRPO\� VHOHFWHG� IURP�D�
OLVW�FUHDWHG�DPRQJ�WKRVH�ZKR�FDPH�WR�WKH�SRO\FOLQLF�UHJXODUO\�
LQ�WKH�ODVW�\HDU��7KHVH�����VHOHFWHG�SDWLHQWV�ZHUH�UHDFKHG�YLD�
PRELOH�SKRQHV�DQG�WKHLU�FRQVHQW�ZDV�UHTXHVWHG������RI�����
SDWLHQWV�JDYH�FRQVHQW�WR�WKH�VWXG\��7KH�VWXG\�ZDV�FRPSOHWHG�
ZLWK�D�WRWDO�RI�����SDWLHQWV��7KH�SDWLHQWV�ZHUH�DVNHG�ZKHWKHU�
WKH\�VWRSSHG�WKHLU�PHGLFDWLRQV��WKH�UHDVRQV�IRU�WKH�GLVFRQWLQ�
XDWLRQ��ZKLFK�GUXJ�V��WKH\�VWRSSHG��DQG�ZKHWKHU�WKHLU�GLVHDVH�
DQG�RU�GUXJV�LQFUHDVHG�WKHLU�ULVN�RI�&29,'����

Results: 
������SDWLHQWV���������XVLQJ�VWHURLGV��VWRSSHG�VWHURLGV��������
SDWLHQWV���������XVLQJ�PHWKRWUH[DWH����������������SDWLHQWV�
XVLQJ� VXOIDVDOD]LQH�� ������ �������� SDWLHQWV� XVLQJ� OHIOXQR�
PLGH�� ������ �������� SDWLHQWV� XVLQJ� K\GUR[\FKORUDFLQH�
VWRSSHG�WKHLU�PHGLFDWLRQ��7KH�UDWH�RI�SDWLHQWV�ZKR�GLVFRQWLQ�
XHG� PHGLFDWLRQ� DPRQJ� WKRVH� XVLQJ� ELRORJLFDO� DJHQWV� ZDV�
������ ���������$PRQJ� ��� SDWLHQWV� ZKR� GLVFRQWLQXHG� WKHLU�
PHGLFDWLRQ�������������KDYH�VWRSSHG�XVLQJ�WKHLU�PHGLFDWLRQ�
EHFDXVH�RI�ZKDW� WKH\�KHDUG� WKURXJK� WHOHYLVLRQ��QHZVSDSHUV�
DQG�VRFLDO�PHGLD�������������RI�WKHP�ZLWK�WKH�UHFRPPHQGD�
WLRQ� RI� D� GRFWRU� RU� SKDUPDFLVW�� ��� �������� RI� WKHP�GXH� WR�
GUXJ�VXSSO\�SUREOHP�DQG����������RI�WKHP�VWRSSHG�E\�WKHLU�
RZQ�GHFLVLRQ�ZLWKRXW�JLYLQJ�DQ\�UHDVRQ��,W�ZDV�REVHUYHG�WKDW�
��� ������ RI� WKH� ��� SDWLHQWV� ZKR� VWRSSHG� XVLQJ� ELRORJLFDO�
GUXJV��GLG�VR�ZLWK�WKH�UHFRPPHQGDWLRQ�RI�D�GRFWRU�RU�SKDUPD�
FLVW�

Conclusion: 
7KH�PRVW�LPSRUWDQW�ILQGLQJ�RI�RXU�VWXG\�ZDV�WKH�REVHUYDWLRQ�
WKDW� WKH� KLJKHVW� UDWH� RI� GUXJ� ZLWKGUDZDO� LQ� SDWLHQWV� ZLWK�
UKHXPDWLF�GLVHDVH�ZDV�WKRVH�ZKR�XVHG�ELRORJLFDO�DJHQWV�
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DúDPDVÕQGDNL�SVLNRORMLN�VRUXQODUÕ�HOH�DOPDN�LoLQ�EDúODWWÕNODUÕ�
ELU�oDOÕúPDGD�������NDWÕOÕPFÕGDQ�������
L�VDOJÕQÕQ�SVLNRORMLN�
HWNLVLQL� RUWD� YH\D� úLGGHWOL� RODUDN� GH÷HUOHQGLUPLúOHUGLU� ������
6DOJÕQÕQ� SVLNRORMLN� HWNLVLQLQ� EX� NDGDU� \R÷XQ� J|U�OG�÷��
&29,'����SDQGHPL�V�UHFLQLQ�LPP�QV�SUHVLI�LODoODUÕQ�\R÷XQ�
ELU�úHNLOGH�NXOODQÕOGÕ÷Õ�URPDWRORMLN�KDVWDOÕNODUGD�NRPSOL\DQV��
DGKHUHQV�YH�SHUVLVWDQV�GXUXPODUÕQÕ�ROXPVX]�HWNLOHPLú�RODEL�
OHFH÷L�DúLNkUGÕU��%L]�GH�oDOÕúPDPÕ]GD�URPDWRORMLN�KDVWDODUÕQ�
LODoODUD�NRPSOL\DQV��DGKHUHQV�YH�SHUVLVWDQV�GXUXPODUÕQÕQ�YH�
LOLúNLOL�RODELOHFHN�YHULOHUL�LQFHOHPHN�LVWHGLN��

METOD
.D\VHUL� ùHKLU� (÷LWLP� $UDúWÕUPD� +DVWDQHVL� 5RPDWRORML�
SROLNOLQLNOHULQGH�&29,'���� VDOJÕQÕ�|QFHVLQGHNL� VRQ�ELU� \ÕO�
LoHULVLQGH�G�]HQOL�WDNLSOHULQH�GHYDP�HGHQ�KDVWDODU�oDOÕúPD\D�
DOÕQPÕúWÕU�� +DVWDODUGDQ� UXWLQ� SROLNOLQLN� NRQWURO� ]DPDQÕ� ��
1LVDQ±���+D]LUDQ������DUDVÕQGD�RODQ�YH�EX�G|QHP�LoHULVLQGH�
SROLNOLQLN� ]L\DUHWLQH� JHOHQ� ���� KDVWD� oDOÕúPD\D� LON� JUXS�
RODUDN� DOÕQGÕ�� %X� KDVWDODUD� HN� RODUDN� VRQ� ELU� \ÕO� LoHULVLQGH�
SROLNOLQLN�NRQWUROOHULQH�G�]HQOL�JHOHQOHU�DUDVÕQGDQ�ROXúWXUX�
ODQ�ELU�OLVWH�LoHULVLQGHQ�����KDVWD�GD�UDVWJHOH�VHoLP�\|QWHPL�
\OH� VHoLOGL�� 6HoLOHQ� EX� ���� KDVWD\D� GD� KDVWDQH� ND\ÕWODUÕQGD�
EXOXQDQ� FHS� WHOHIRQODUÕ� YDVÕWDVÕ\OD� XODúÕODUDN� LOJLOL� oDOÕúPD�
LoLQ� RQDP� LVWHQGL�� /LVWHGHNL� ���� KDVWDQÕQ� ���¶�� oDOÕúPD\Õ�
NDEXO� HWWL�� 7RSODP� KDVWD� VD\ÕVÕ� RODQ� ���� NLúLOLN� JUXS� LOH�
oDOÕúPD�WDPDPODQGÕ��+DVWDODUÕQ�\Dú��FLQVL\HW��H÷LWLP�G�]H\L��
KDQJL� KDVWDOÕNODUÕ� ROGX÷X�� NDo� \ÕOOÕN� KDVWD� ROGXNODUÕ��
NXOODQGÕNODUÕ� LODoODUÕ�� &29,'���� V�UHFLQGH� KDVWDOÕ÷D�
\DNDODQPDPDN� LoLQ� KHUKDQJL� ELU� YLWDPLQ� YH�YH\D� ELWNLVHO�
�U�Q� DOÕS� DOPDGÕNODUÕ� QRW� HGLOGL��$\UÕFD� VRQ� RODUDN� GD� LOJLOL�
KDVWDODUD� SDQGHPL� |QFHVL� NXOODQGÕNODUÕ� LODoODUÕQÕ� NHVLS�

NHVPHGLNOHUL�� NHVHQOHULQ� NHVPH� JHUHNoHOHUL�� KDQJL�
LODFÕ�LODoODUÕ� NHVWLNOHUL�� KDVWDOÕNODUÕQÕQ� YH�YH\D� NXOODQGÕNODUÕ�
LODoODUÕQ�&29,'���¶D�\DNDODQPD�ULVNOHULQL�DUWWÕUÕS�DUWWÕUPD�
GÕ÷Õ� |QFHGHQ� KD]ÕUODQPÕú� ELU� DQNHW� NXOODQÕODUDN� SROLNOLQLN�
YL]LWOHULQH�JHOHQOHUH�GLUHNW�DQNHW�YHULOHUHN��JHOHPH\HQOHUH�GH�
WHOHIRQ� DUDFÕOÕ÷Õ\OD� VRUXOGX�� +DVWDODUGDQ� LOJLOL� oDOÕúPD\D�
NDWÕOÕP� LoLQ� +HOVLQNL� 'HNODUDV\RQX� X\DUÕQFD� SROLNOLQL÷H�
EDúYXUDPD\DQODUGDQ� WHOHIRQ� LOH� V|]HO� RODUDN�� SROLNOLQLN�
úDUWODUÕQGD� GH÷HUOHQGLULOHQOHU� LoLQ� � GLUHNW� \�]� \�]H� V|]HO�
RODUDN�DOÕQPÕúWÕU��%X�oDOÕúPD� LoLQ�6D÷OÕN�%DNDQOÕ÷Õ�.D\VHUL�
(÷LWLP� YH� $UDúWÕUPD� +DVWDQHVL� 7ÕSWD� 8]PDQOÕN� (÷LWLP�
.XUXOX� WDUDIÕQGDQ� ��� QR¶OX� oDOÕúPD� RODUDN� �����������
WDULKLQGH�RQD\�DOÕQPÕúWÕU�

ʈ[\I\Q[\QS[MT�)VITQbTMZ
)UHNDQVODU� LoLQ� \�]GH� RUDQODUÕ� YH� WRSODP� \�]GH� RUDQODUÕ�
NXOODQÕOPÕúWÕU��%X�RUDQODU�LoLQ�GHPRJUDILN�WDEORODU�ROXúWXUXO�
GX�� 9HULOHULQ� QRUPDO� GD÷ÕOÕPÕQÕ� NRQWURO� HWPHN� LoLQ� 6KDS�
LUR�:LON�WHVWL�NXOODQÕOGÕ��1RUPDO�GD÷ÕOPD\DQ�V�UHNOL�YHULOHULQ�
LNL� JUXEXQX� NDUúÕODúWÕUPDN� LoLQ�� 0DQQ�:KLWQH\� 8� WHVWL�
NXOODQÕOGÕ� YH� QRUPDO� GD÷ÕOPÕú� V�UHNOL� YHULOHU� LoLQ� 6WXGHQW� W�
WHVWL�NXOODQÕOGÕ��*UXSODU�DUDVÕ�SUHYHODQV�RUDQODUÕ�.L�NDUH�WHVWL�
YH\D� )LVKHU
ÕQ� NHVLQOLOLN� WHVWL� LOH� NDUúÕODúWÕUÕOGÕ��$QODPOÕOÕN�
LoHUHQ�GH÷LúNHQOHU�LoLQ�NDUúÕODúWÕUPD�WDEORODUÕ�\DSÕOGÕ��7�P�S�
GH÷HUOHUL��o�GH÷HUOLNOL�YHULOGL��øVWDWLVWLNVHO�DQDOL]OHU�6WDWLVWLFDO�
3DFNDJH�IRU�WKH�6RFLDO�6FLHQFHV�VRIWZDUH�YHUVLRQ�������,%0��
$UPRQN��1<��86$�� NXOODQÕODUDN� \DSÕOGÕ��2ODVÕOÕN� GH÷HUOHUL�
������DQODPOÕ�NDEXO�HGLOGL�

BULGULAR
øNL� \�]� EHú� KDVWDQÕQ� ���� �������¶L� NDGÕQ� YH� KDVWDODUÕQ�
PHG\DQ� \Dú� RUWDODPDVÕ� ��� \ÕO� LGL�� 'HPRJUDILN� YHULOHUL� YH�
WDQÕODUÕ�7DEOR� ,¶GH� |]HWOHQHQ� KDVWDODUGDQ� �o� KDVWDQÕQ�5$���
VHNRQGHU�6M6��LNL�KDVWDQÕQ�6S$���)0)��ELU�KDVWDQÕQ�VLVWHPLN�
VNOHUR]� �� 6M6� YH� ELU� KDVWDQÕQ� GD� WHPSRUDO� DUWUHULW� �� 305�
KDVWDOÕNODUÕ� EHUDEHU�EXOXQPDNWD\GÕ��+DVWDODUÕQ�KDVWDOÕN�\DúÕ�
RUWDODPDODUÕ�����������\ÕO�LGL��2Q�ELU��������KDVWD�RNXU\D]DU�
GH÷LOGL�����������KDVWD�RNXOD�JLWPHPLú�DQFDN�RNXU\D]DU�LGL��
6HNVHQ�LNL�������KDVWD�LONRNXO������������KDVWD�RUWDRNXO�����
��������KDVWD�OLVH�������������KDVWD�OLVDQV�YH��o��������KDVWD�
LVH�\�NVHN�OLVDQV�PH]XQX�LGL��7DEOR�,���.RPRUELG�KDVWDOÕNODU�
J|]GHQ�JHoLULOGL÷L�]DPDQ�GD�úX�YHULOHU�HOGH�HGLOGL��$OWPÕú��o�
��������KDVWDGD�KLSHUWDQVL\RQ�������������KDVWDGD�GL\DEHWHV�
PHOOLWXV�� ��� ������� KDVWDGD� DVWÕP� YH\D� NURQLN� REVWU�NWLI�
DNFL÷HU� KDVWDOÕ÷Õ�� ��� ������� KDVWDGD� WLURLG� SDWRORMLVL�� ���
������� KDVWDGD� DWHURVNOHURWLN� NDOS� KDVWDOÕ÷Õ�NRQMHVWLI� NDOS�
\HWPH]OL÷L�� EHú� ������� KDVWDGD� NURQLN� E|EUHN� KDVWDOÕ÷Õ�� �o�
������� KDVWDGD�PHPH� NDQVHUL� |\N�V��� LNL� ����� KDVWDGD� GD�
LQIODPDWXDU�EDUVDN�KDVWDOÕ÷Õ�PHYFXW�LGL��
6RUJXODPD�\DSÕODQ�G|QHP�RODQ�1LVDQ�±�+D]LUDQ������DUDVÕQ�
GD� ������ ������� KDVWDQÕQ� NHQGLVL� &29,'���� KDVWDOÕ÷ÕQD�
\DNDODQPÕú� LNHQ� ������ ������� KDVWDQÕQ� ELULQFL� GHUHFH�
DNUDEDVÕQGD�KDVWDOÕN�J|U�OP�ú�LGL��+DVWDODUGDQ����������¶VL�
&29,'���� KDVWDOÕ÷ÕQD� \DNDODQPDPDN� LoLQ� GHVWHN� WHGDYL�
RODUDN�ELWNLVHO�GHVWHN�WHGDYLVL�YH�YH\D�PXOWL�YLWDPLQ�WDNYL\H�
VL�DOGÕ÷ÕQÕ�EH\DQ�HWWL��
+DVWDODUÕQ�WDPDPÕ�HQ�D]�ELU�LODo�NXOODQÕ\RUGX�YH�LODoVÕ]�WDNLS�

HGLOHQ� KDVWD� \RNWX�� øODoODUÕQÕQ� ELU� NÕVPÕQÕ� YH\D� WDPDPÕQÕ�
NHVHQOHULQ�VD\ÕVÕ������������LGL�YH�NDGÕQODUGD�EX�RUDQ��������
��������LNHQ�HUNHNOHUGH���������������LGL��S ��������øNL�\�]�
EHú� KDVWDQÕQ� ��¶VL� �������� KDVWDOÕNODUÕQÕQ� &29,'���¶D�
\DNDODQPD� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� G�ú�Q�\RUNHQ� NDGÕQODUGD� EX�
RUDQ� ������� �������� HUNHNOHUGH� LVH� ������ �������� LGL�
�S �������� .XOODQPDNWD� ROGXNODUÕ� LODoODUÕQ� &29,'���¶D�
\DNDODQPD� ULVNLQL� DUWWÕUPD� G�ú�QFHVL� ��� KDVWDGD� ��������
PHYFXWWX� >NDGÕQ�HUNHN�� ������� �������¶H� NDUúÕ� ������
���������S ������@��

Tablo I: +DVWDODUÕQ�GHPRJUDILN�|]HOOLNOHUL��Q� ������


�����KDVWDQÕQ�5$���VHNRQGHU�6M6����KDVWDQÕQ�6S$���)0)����KDVWDQÕQ�VLVWHPLN�
VNOHUR]���6M6�YH���KDVWDQÕQ�GD�WHPSRUDO�DUWUHULW���305�EHUDEHU�EXOXQPDNWD\�
GÕ� .ÕVDOWPDODU�� ,45� �LQWHUTXDUWLOH� UDQJH��� oH\UHNOLNOHU� DUDVÕ� DUDOÕN�� 6/(��
6LVWHPLN�OXSXV�HULWHPDWR]XV��6M6��6M|JUHQ�6HQGURPX��8'%'+��XQGLIHUDQVL�
\H�ED÷�GRNX�KDVWDOÕ÷Õ��0%'+��PLNVW�ED÷�GRNX�KDVWDOÕ÷Õ���'+$��GHY�K�FUHOL�
DUWHULW�� 305�� 3ROLPL\DOMLD� WRPDWLND�� )0)�� $LOHYL� $NGHQL]� $WHúL�� 66��
6WDQGDUW� VDSPD�� 16$,'�� QRQ�VWHURLGDO� DQWLLQIODPDWXDU� LODo�� E'0$5'��
EL\RORMLN� KDVWDOÕN�PRGLIL\H� HGLFL� LODo�� WV'0$5'�� KHGHIH� \|QHOLN� KDVWDOÕN�
PRGLIL\H�HGLFL�LODo

+DVWDODUÕQ�URPDWRORMLN�KDVWDOÕNODUÕQÕQ�&29,'����ULVN�DUWÕúÕ�
QD� VHEHS� ROPD� G�ú�QFHVL� KLoELU� KDVWDOÕN� LoLQ� GL÷HUOHULQGHQ�
GDKD�ID]OD�GH÷LOGL��gUQH÷LQ�5$¶OÕ����KDVWDQÕQ���¶L����������
5$¶QÕQ� &29,'���¶D� \DNDODQPD� ULVNLQL� DUWWÕUGÕ÷ÕQÕ�
G�ú�Q�\RUNHQ� JHUL\H� NDODQ� ���� KDVWDQÕQ� ��¶VL� ��� ������
KDVWDOÕNODUÕQÕQ� &29,'���� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� G�ú�Q�\RUGX�
�S �������� 6S$�� 36$� YH� 6/(� KDVWDODUÕQGD� GD� YHULOHULQ�
GD÷ÕOÕPÕ� LVWDWLVWLNv� RODUDN� DQODPOÕ� VDSWDQPDPÕúWÕ� �6ÕUDVÕ\OD�
������ �������¶H� NDUúÕ� ������� ��������� ����� �����¶H� NDUúÕ�
��������������������������¶H�NDUúÕ����������������YH�VÕUDVÕ\�
OD�S�GH÷HUOHUL���������������YH���������
16$,'� NXOODQDQ� ��� KDVWDGD� 16$,'� NHVPH� RUDQÕ� ������
�Q ���� LGL�� 6WHURLG� NXOODQDQ� ������ KDVWD� �������� LODFÕQÕ�
NHVPLú�LNHQ�PHWRWUHNVDW�NXOODQDQ���������������KDVWD�LODFÕQÕ�
NHVPLúWL��6XOIDVDOD]LQ�NXOODQDQ���������������KDVWD��OHIOXQR�
PLG�NXOODQDQ���������������KDVWD��KLGURNVLNORUDNLQ�NXOODQDQ�
������ �������� KDVWD�� NROúLVLQ� NXOODQDQ� ����� ������ KDVWD�
LODoODUÕQÕ� WHUN� HWPLúWL�� %L\RORMLN� DMDQ� NXOODQDQ� KDVWDODUGDNL�
LODo� NHVHQ� KDVWD� RUDQÕ� ������ �������� LGL�� %L\RORMLN� DMDQÕ�
PRQRWHUDSL�RODUDN�NXOODQDQ�KDVWD�VD\ÕVÕ������������LGL��%L\R�
ORMLN�DMDQ�NXOODQDQ�KDVWDODUÕQ�Hú�]DPDQOÕ�RODUDN�NXOODQGÕNODUÕ�
LODoODUÕ� LVH� úX� úHNLOGH� LGL�� 16$,'� ��� ��������� VWHURLG� ��
��������� OHIOXQRPLG� �� ��������� PHWRWUHNVDW� �� �������� YH�
VXOIDVDOD]LQ��� ��������16$,'���EL\RORMLN�DMDQ�NXOODQDQ����
KDVWDGD� 16$,'� NHVPH� RUDQÕ� ����� ������� LNHQ� EL\RORMLN�
NHVPH�RUDQÕ��������������LGL��S ��������6WHURLG���EL\RORMLN�
DMDQ�NXOODQDQ�DOWÕ�KDVWDGD�VWHURLGL�YH�EL\RORMLN�WHGDYL\L�NHVHQ�
KDVWD� VD\ÕVÕ� ���� �������� LGL�� /HIOXQRPLG� �� EL\RORMLN� DMDQ�
NXOODQDQ�DOWÕ�KDVWDGD�OHIOXQRPLG�NHVHQ�KDVWD�\RNNHQ�EL\ROR�
MLN� WHGDYL\L� NHVHQ� KDVWD� VD\ÕVÕ� ���� ������� �� LGL� �S ��������
0HWRWUHNVDW�YH�EL\RORMLN�DMDQ�NXOODQDQ�EHú�KDVWDGD�LVH�KLoELU�
KDVWD�PHWRWUHNVDWÕ�YH\D�EL\RORMLN�WHGDYLVLQL�NHVPHPLúWL��<LQH�
VXOIDVDOD]LQ���EL\RORMLN�DMDQ�NXOODQDQ��o�KDVWDGD�VXOIDVDOD]LQ�
KLo�WHUN�HGLOPHPLúNHQ�LNL�KDVWD�EL\RORMLN�WHGDYLVLQL�NHVPLúWL��
%L\RORMLN� DMDQ� NXOODQDQ� ��� KDVWDQÕQ� ��¶�� ��������
NXOODQGÕNODUÕ�DMDQÕQ�&29,'����\DNDODQPD�ULVNLQL�DUWWÕUGÕ÷ÕQÕ�
G�ú�QPHNWH\GL�� $]DWL\RS�ULQ� NXOODQDQ� KDVWDODUGDNL� LODo�
NHVHQ�KDVWD�RUDQÕ�������������RODUDN�VDSWDQGÕ��<LQH�EX�D]DWL\�
RS�ULQ�NXOODQDQ�\HGL�KDVWDQÕQ��¶L���������NXOODQGÕNODUÕ�LODFÕQ�
&29,'���¶D� \DNDODQPD� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� G�ú�QPHNWH\GL��
gWH� \DQGDQ� PHWRWUHNVDW� NXOODQDQ� ��� KDVWDQÕQ� ��¶X� �������
VXOIDVDOD]LQ�NXOODQDQ����KDVWDQÕQ���¶VL����������KLGURNVLNORU�
DNLQ�NXOODQDQ����KDVWDQÕQ�GRNX]X�������NXOODQGÕNODUÕ�DMDQÕQ�
&29,'���¶D� \DNDODQPD� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� G�ú�QPHNWH\GL��
16$,'�NXOODQDQ�KDVWDODUGD� LODoODUÕQ�&29,'���¶D�\DNDODQ�
PD�ULVNLQGH�DUWÕú�ND\JÕVÕ�������������LGL��5HVLP��D¶GD�LOJLOL�
LODoODUÕQ�NHVLOPH���GHYDP�HWPH�RUDQODUÕ�YH�5HVLP��E¶GH�LVH�EX�
LODoODUÕQ�&29,'����KDVWDOÕ÷ÕQD�\DNDODQPD�RODVÕOÕ÷ÕQÕ�DUWWÕU�
PD�G�ú�QFHVL�RUDQODUÕ�YHULOPHNWHGLU��
(÷LWLP� G�]H\L� LOH� LOJLOL� YHULOHULQ� DQDOL]LQGH�� OLVDQV� YH�
OLVDQV�VW�� PH]XQODUÕQGD� LODo� EÕUDNPD� RUDQODUÕ� GL÷HU� H÷LWLP�
VHYL\HOHUL� LOH� EHQ]HU� LGL� >����� �������� YV� ������� ���������
S �����@��$QFDN� D\QÕ� NLúLOHULQ� KDVWDOÕNODUÕ� YH� NXOODQPDNWD�
ROGXNODUÕ�LODoODU�VHEHEL\OH�&29,'���¶D�\DNDODQPD�ULVN�DUWÕúÕ�
ROXS�ROPDGÕ÷Õ�VRUJXODQGÕ÷ÕQGD�EX�RUDQ�GL÷HU�H÷LWLP�VHYL\HO�
HULQH� RUDQOD� \�NVHN� VDSWDQGÕ� >+DVWDOÕN� VHEHEL\OH� ULVN� DUWÕúÕ�
G�ú�QFHVL�LoLQ��������������YV�����������������S�������YH�
NXOODQPDNWD� ROGX÷X� LODoODU� LoLQ�� ������ ������ YV� �������

�������S �����@���
øODo� NHVPH� JHUHNoHOHUL� VRUJXODQDQ� ��� KDVWDGD� úX� VRQXoODU�
HOGH� HGLOPLúWLU�� ��¶X� �������� WHOHYL]\RQ�� JD]HWH� YH� VRV\DO�
PHG\D� DUDFÕOÕ÷Õ\OD� GX\GXNODUÕ� VHEHEL\OH�� ��¶�� �������� ELU�
GRNWRU� YH\D� HF]DFÕ� WDYVL\HVL\OH�� ��¶X� �������� LODo� WHPLQ�
VRUXQX� VHEHEL\OH�� �¶VL� ������� LVH� KHUKDQJL� ELU� VHEHS�
ELOGLUPHGHQ� NHQGL� NDUDUÕ\OD� NHVPLúWLU�� .XOODQGÕ÷Õ� EL\RORMLN�
LODoODUÕ� NHVHQ� ��� KDVWDQÕQ� ��¶LQLQ� ������ ELU� GRNWRU� YH\D�
HF]DFÕ� WDYVL\HVL\OH� NHVWL÷L� J|U�OP�úW�U�� øODo� WHPLQ� VRUXQX�
VHEHEL\OH� LODFÕQÕ� NHVHQOHU� LoHULVLQGH� EX� RUDQÕQ� HQ� \�NVHN�
ROGX÷X�LODo��������������LOH�KLGURNVLNORUDNLQGL��'RNWRU�YH\D�
HF]DFÕ� WDYVL\HVL� LOH� LODFÕQÕ�NHVHQOHU� LoHULVLQGH� LVH�HQ�\�NVHN�
RUDQ�������������LOH�EL\RORMLN�DMDQODUGD�LNHQ�LNLQFL�HQ�VÕN�EX�
VHEHSOH�NHVLOHQ�LODo�JUXEX�LVH��������������LOH�VWHURLGOHU�LGL��

Resim 1 +DVWDODUÕQ�.XOODQGÕNODUÕ�øODoODUÕ

<):<1̪5)
&29,'����KDVWDOÕ÷ÕQÕQ�LQVDQ�LPP�Q�VLVWHPLQH�YHUGL÷L�KDVDU�
ODU� YH� KDVWDOÕ÷ÕQ� LPP�Q� SDWRJHQH]L� (\O�O� ����� LWLEDUL\OH�
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GXUXPXQGD� GDKD� ID]OD� KDVWD� ROPD� ULVNLQL� DUWÕUDFD÷ÕQGDQ�
HQGLúH�GX\GXNODUÕQÕ�VDSWDPÕúODUGÕU�������%DKVH�NRQX�oDOÕúPD�
GD�KDVWDODUÕQ�G�ú�QFHVLQH�J|UH�KDVWDOÕ÷D�\DNDODQPD�NRQXVXQ�
GD� ULVN� DUWÕúÕQÕQ� HQ� \R÷XQ� KLVVHGLOGL÷L� LODoODU� LVH� EL\RORMLN�
DMDQODU�� PLNRIHQRODW� YH� VLNORIRVIDPLG� RODUDN� VDSWDQPÕúWÕU��
%L]LP� oDOÕúPDPÕ]GD� GD�� KDVWDODUÕQ� DOJÕVÕQD� J|UH��
NXOODQGÕNODUÕ� LODoODUÕQ�&29,'���¶D� \DNDODQPD� ULVN� DUWÕúÕQD�
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EL\RORMLN� DMDQ� NXOODQDQ� KDVWDODUGD� ROGX÷X� J|U�OP�úW�U��
%XQXQ�VHEHELQLQ�|]HOOLNOH�EL\RORMLN�DMDQODUÕQ��ONHPL]GH�LODo�
J�YHQOLN�YH�KDVWD�J�YHQOLN�L]OHP�IRUPODUÕ�DUDFÕOÕ÷Õ\OD�L]OHPH�
WDEL� ROPDVÕ� YH� EX� L]OHP� IRUPODUÕQGD�� NXOODQÕODQ� EL\RORMLN�
LODoODUÕQ�HQIHNVL\RQ�ULVNLQL�GH�DUWWÕUGÕ÷ÕQD�GDLU�ELOJLOHULQ�\HU�
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NXOODQDQODUGD� LOJLOL� LODoODUÕQ� &29,'���¶D� \DNDODQPD� ULVN�
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GRNWRU� YH\D� HF]DFÕ� WDYVL\HVL� ROGX÷X� J|]OHQPLúWLU�� %XQD� GD�
VHEHEL\HW� YHUHQ� GXUXPXQ� SDQGHPLQLQ� LON� LNL��o� D\ÕQGD�
URPDWRORML�FDPLDVÕQGD�GDKL�EL\RORMLN�DMDQODUÕQ�LPP�QV�SUH�
VLI� HWNLOHULQLQ� HQIHNVL\RQ� RODVÕOÕ÷ÕQÕ� DUWWÕUWPDVÕ\OD� LOJLOL�
HQGLúHOHU�ROGX÷XQX�G�ú�QPHNWH\L]�������$PHULND�5RPDWRORML�
&HPL\HWL¶QLQ� �$&5�� 1LVDQ� ����¶GH� ELULQFL� YHUVL\RQXQX�
\D\ÕQODGÕ÷Õ�³&29,'����3DQGHPLVL�6ÕUDVÕQGD�<HWLúNLQ�+DVWD�
ODUGD�5RPDWL]PDO�+DVWDOÕ÷ÕQ�<|QHWLPL� LoLQ�$&5�.ÕODYX]X��
9HUVL\RQ� �´GH� LOJLOL� EL\RORMLN� DMDQODUÕQ�� 6$56�&R9���
YLU�V�\OH�HQIHNWH�RODQ�YH\D�HQIHNWH�ELUL\OH�WHPDVÕ�RODQ�NLúLOHU�
GÕúÕQGD�� NHVLOPHPHVLQLQ� YH\D� HUWHOHQPHPHVLQLQ� DoÕNoD�
ELOGLULOPLú�ROPDVÕQD�UD÷PHQ�ED]Õ�KHNLP�YH�KHNLP�GÕúÕ�VD÷OÕN�
oDOÕúDQODUÕQÕQ� EL\RORMLN� WHGDYLOHUL� HUWHOHPH� |QHULOHUL� ROGX÷X�
oDOÕúPDPÕ]GD�GD�EHOLUOHQPLúWLU��øOJLOL�NODYX]XQ�LNLQFL�YHUVL\�
RQXQGD� GD� 6$56�&R9��� YLU�V�� LOH� HQIHNWH� YH\D� WHPDVOÕ�
ELUH\OHU�GÕúÕQGD�LODoODUÕQ�NHVLOPHVL�GÕúÕQGD�HN�NHVPH�|QHULVL�
ROPDGÕ÷ÕQÕ� GHNODUH� HWPLúWLU� ������ <LQH� KLGURNVLNORUDNLQLQ�
NHVLOPHVLQGH� LODFÕQ� WHPLQLQGHNL� ]RUOXNODU� ROGX÷X�
J|U�OP�úW�U�� %XQGDNL� VHEHELQ� GH� KLGURNVLNORUDNLQLQ� KDOHQ�
7�UNL\H�&XPKXUL\HWL�6D÷OÕN�%DNDQOÕ÷Õ� WDUDIÕQFD�&29,'����
WHGDYLVLQGH� NXOODQÕODQ� LODoODU� OLVWHVLQGH� J|VWHULOPHVL�
ROGX÷XQX� G�ú�QPHNWH\L]� ������ $\UÕFD� KLGURNVLNORUDNLQ��
&29,'���¶GD�NXOODQÕPÕ�VHEHEL\OH��6RV\DO�*�YHQOLN�.XUXPX�
�6*.��WDUDIÕQGDQ��LODo�JHUL�|GHPH�OLVWHVLQGHNL�GL÷HU�LODoODU�
GDQ� IDUNOÕ� RODUDN�� SDQGHPL� G|QHPLQGHNL� LODo� WHPLQL� LoLQ�
oÕNDUÕOPÕú�NROD\OÕNODUGDQ�PXDI�EÕUDNÕOPÕúWÕU��g\OH�NL�DQWLKLS�
HUWDQVLIOHU�� DQWLGL\DEHWLNOHU� YH� GL÷HU� ELUoRN� LODo� JUXEXQGD�
ROGX÷X� JLEL� KDVWDQÕQ� GRNWRU� YH� KDVWDQH� ]L\DUHWL� JHUHNWLU�
PHGHQ� LOJLOL� LODoODUÕQ� UDSRUXQXQ� GHYDP� HWPHVL� GXUXPXQGD�
LODoODU� HF]DQHGHQ� DOÕQDELOL\RUGX� YH�IDNDW� KLGURNVLNORUDNLQ�
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KDVWDQH�]L\DUHWOHUL�PHFEXUL�NÕOÕQGÕ��
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ABSTRACT
Objective: 
7KH� &29,'���� SDQGHPLF�� KROGLQJ� LQWHQVH� SV\FKRORJLFDO�
GLPHQVLRQV��FDQ�EH�WKRXJKW�WR�QHJDWLYHO\�DIIHFW�WKH�WUHDWPHQW�
FRPSOLDQFH��,Q�RXU�VWXG\��ZH�ZDQWHG�WR�H[DPLQH�WKH�PHGLFD�
WLRQ� GLVFRQWLQXDWLRQ� UDWHV� DQG� LWV� UHODWHG� FRQGLWLRQV� LQ�
UKHXPDWRORJLF�SDWLHQWV�

Methods: 
2I�WKRVH�ZKR�FRQWLQXHG�WKHLU�UHJXODU�IROORZ�XS�LQ�WKH�.D\VHUL�
&LW\�7UDLQLQJ� DQG�5HVHDUFK�+RVSLWDO�5KHXPDWRORJ\� RXWSD�
WLHQW�FOLQLFV�LQ�WKH�ODVW�\HDU�EHIRUH�WKH�&29,'����SDQGHPLF��
���� SDWLHQWV� ZKR� KDG� D� URXWLQH� RXWSDWLHQW� FOLQLF� FKHFN�XS�
EHWZHHQ���$SULO�DQG����-XQH������DQG�YLVLWHG�WKH�SRO\FOLQLF�
GXULQJ�WKLV�SHULRG�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��,Q�DGGLWLRQ�WR�
WKHVH�SDWLHQWV�� ����SDWLHQWV�ZHUH� UDQGRPO\� VHOHFWHG� IURP�D�
OLVW�FUHDWHG�DPRQJ�WKRVH�ZKR�FDPH�WR�WKH�SRO\FOLQLF�UHJXODUO\�
LQ�WKH�ODVW�\HDU��7KHVH�����VHOHFWHG�SDWLHQWV�ZHUH�UHDFKHG�YLD�
PRELOH�SKRQHV�DQG�WKHLU�FRQVHQW�ZDV�UHTXHVWHG������RI�����
SDWLHQWV�JDYH�FRQVHQW�WR�WKH�VWXG\��7KH�VWXG\�ZDV�FRPSOHWHG�
ZLWK�D�WRWDO�RI�����SDWLHQWV��7KH�SDWLHQWV�ZHUH�DVNHG�ZKHWKHU�
WKH\�VWRSSHG�WKHLU�PHGLFDWLRQV��WKH�UHDVRQV�IRU�WKH�GLVFRQWLQ�
XDWLRQ��ZKLFK�GUXJ�V��WKH\�VWRSSHG��DQG�ZKHWKHU�WKHLU�GLVHDVH�
DQG�RU�GUXJV�LQFUHDVHG�WKHLU�ULVN�RI�&29,'����

Results: 
������SDWLHQWV���������XVLQJ�VWHURLGV��VWRSSHG�VWHURLGV��������
SDWLHQWV���������XVLQJ�PHWKRWUH[DWH����������������SDWLHQWV�
XVLQJ� VXOIDVDOD]LQH�� ������ �������� SDWLHQWV� XVLQJ� OHIOXQR�
PLGH�� ������ �������� SDWLHQWV� XVLQJ� K\GUR[\FKORUDFLQH�
VWRSSHG�WKHLU�PHGLFDWLRQ��7KH�UDWH�RI�SDWLHQWV�ZKR�GLVFRQWLQ�
XHG� PHGLFDWLRQ� DPRQJ� WKRVH� XVLQJ� ELRORJLFDO� DJHQWV� ZDV�
������ ���������$PRQJ� ��� SDWLHQWV� ZKR� GLVFRQWLQXHG� WKHLU�
PHGLFDWLRQ�������������KDYH�VWRSSHG�XVLQJ�WKHLU�PHGLFDWLRQ�
EHFDXVH�RI�ZKDW� WKH\�KHDUG� WKURXJK� WHOHYLVLRQ��QHZVSDSHUV�
DQG�VRFLDO�PHGLD�������������RI�WKHP�ZLWK�WKH�UHFRPPHQGD�
WLRQ� RI� D� GRFWRU� RU� SKDUPDFLVW�� ��� �������� RI� WKHP�GXH� WR�
GUXJ�VXSSO\�SUREOHP�DQG����������RI�WKHP�VWRSSHG�E\�WKHLU�
RZQ�GHFLVLRQ�ZLWKRXW�JLYLQJ�DQ\�UHDVRQ��,W�ZDV�REVHUYHG�WKDW�
��� ������ RI� WKH� ��� SDWLHQWV� ZKR� VWRSSHG� XVLQJ� ELRORJLFDO�
GUXJV��GLG�VR�ZLWK�WKH�UHFRPPHQGDWLRQ�RI�D�GRFWRU�RU�SKDUPD�
FLVW�

Conclusion: 
7KH�PRVW�LPSRUWDQW�ILQGLQJ�RI�RXU�VWXG\�ZDV�WKH�REVHUYDWLRQ�
WKDW� WKH� KLJKHVW� UDWH� RI� GUXJ� ZLWKGUDZDO� LQ� SDWLHQWV� ZLWK�
UKHXPDWLF�GLVHDVH�ZDV�WKRVH�ZKR�XVHG�ELRORJLFDO�DJHQWV�

Key Words: 
$GKHUHQFH�� &29,'����� &RPSOLDQFH�� ,PPXQRVXSSUHVVLYH�
GUXJ��5KHXPDWRORJLFDO�'LVHDVH

/ʈ:ʈ̪
5RPDWRORMLN�KDVWDODUÕQ�D]ÕPVDQPD\DFDN�ELU�NÕVPÕ�WHGDYLOHUL�
QL�|QHULOHQ�úHNLOGH�X\JXODPDPDNWDGÕU�YH�EX�GXUXP�SURJQR]X�
ROXPVX]�\|QGH�HWNLOHPHNWHGLU������$GKHUHQV�YH�NRPSOL\DQV�
WHULPOHUL�JHQHO�RODUDN�Hú�DQODPOÕ�� VLQRQLP��JLEL�NXOODQÕOVD�GD�
DGKHUHQV��KDVWDODUÕQ�NHQGL� L\LOLNOHUL� LoLQ� VRUXPOXOXN�DOÕUNHQ�
UHoHWHOL�WHGDYL\L�WDNLS�HWPHOHUL�LoLQ�DNWLI�ELU�VHoLPGLU��.RP�
SOL\DQV��ELU�KDVWDQÕQ�GRNWRUXQ�WDOLPDWODUÕQÕ�WDNLS�HWWL÷L�SDVLI�
ELU� GDYUDQÕúWÕU��$GKHUHQV� GDKD� SR]LWLI� �HWNHQ�� ELU� GDYUDQÕú�
ROXS��UHoHWH�HGLOPLú�ELU�NRUVH�WDNPDN�JLEL�J�QO�N�ELU�UHMLPL�
WDNLS� HWPHVL� JHUHNHQ� KDVWD� WDUDIÕQGDQ� ELU� \DúDP� WDU]Õ�
GH÷LúLNOL÷LQH�QHGHQ�RODQ�SURDNWLI�GDYUDQÕúWÕU��%XQD�NDUúÕOÕN��
NRPSOL\DQV�� GDKD� HGLOJHQ� ELU� GDYUDQÕú� ROXS� EDVLWoH� GRNWRU�
WDUDIÕQGDQ�³NHQGLVLQH�V|\OHQGL÷L�JLEL´�YHULOHQ�WDOLPDWODUÕQ�ELU�
OLVWHVLQL�WDNLS�HGHUHN�VHUJLOHQHQ�ELU�GDYUDQÕúWÕU������$GKHUHQV�
��NRPSOL\DQV�WHULPOHUL�LOH�VÕNOÕNOD�EHQ]HU�DQODPGD�NXOODQÕOVD�
GD�LODFD�SHUVLVWDQV��WHGDYL\H�EHOLUOHQHQ�V�UH�ER\XQFD�GHYDP�
HWPH� H\OHPLQL� LIDGH� HGHU�� �7HGDYLQLQ� EDúODPDVÕQGDQ�
VRQODQGÕUÕOPDVÕQD� NDGDU� JHoHQ� V�UH�� RODUDN� WDQÕPODQDELOLU�
�����
%LOLQGL÷L��]HUH�LON�NH]���$UDOÕN�����
GD�dLQ
LQ�+XEHL�E|OJHVL�
QLQ� EDúNHQWL� :XKDQ
GD� RUWD\D� oÕNDQ� $÷ÕU� $NXW� 6ROXQXP�
<HWPH]OL÷L� 6HQGURPX� &RURQDYLUXV���� �6$56�&R9���� DGOÕ�
YLU�V� oRN� NÕVD� V�UHGH� W�P� G�Q\D\D� \D\ÕOGÕ� YH� KDVWDOÕN�
&29,'����RODUDN�DGODQGÕUÕOGÕ��'�Q\D�6D÷OÕN�gUJ�W��WDUDIÕQ�
GDQ�GD����0DUW������WDULKLQGH�GH�SDQGHPL�RODUDN�LODQ�HGLOGL�
����� :DQJ� YH� DUNDGDúODUÕQÕQ�� &29,'���� VDOJÕQÕQÕQ� LON�
DúDPDVÕQGDNL�SVLNRORMLN�VRUXQODUÕ�HOH�DOPDN�LoLQ�EDúODWWÕNODUÕ�
ELU�oDOÕúPDGD�������NDWÕOÕPFÕGDQ�������
L�VDOJÕQÕQ�SVLNRORMLN�
HWNLVLQL� RUWD� YH\D� úLGGHWOL� RODUDN� GH÷HUOHQGLUPLúOHUGLU� ������
6DOJÕQÕQ� SVLNRORMLN� HWNLVLQLQ� EX� NDGDU� \R÷XQ� J|U�OG�÷��
&29,'����SDQGHPL�V�UHFLQLQ�LPP�QV�SUHVLI�LODoODUÕQ�\R÷XQ�
ELU�úHNLOGH�NXOODQÕOGÕ÷Õ�URPDWRORMLN�KDVWDOÕNODUGD�NRPSOL\DQV��
DGKHUHQV�YH�SHUVLVWDQV�GXUXPODUÕQÕ�ROXPVX]�HWNLOHPLú�RODEL�
OHFH÷L�DúLNkUGÕU��%L]�GH�oDOÕúPDPÕ]GD�URPDWRORMLN�KDVWDODUÕQ�
LODoODUD�NRPSOL\DQV��DGKHUHQV�YH�SHUVLVWDQV�GXUXPODUÕQÕQ�YH�
LOLúNLOL�RODELOHFHN�YHULOHUL�LQFHOHPHN�LVWHGLN��

METOD
.D\VHUL� ùHKLU� (÷LWLP� $UDúWÕUPD� +DVWDQHVL� 5RPDWRORML�
SROLNOLQLNOHULQGH�&29,'���� VDOJÕQÕ�|QFHVLQGHNL� VRQ�ELU� \ÕO�
LoHULVLQGH�G�]HQOL�WDNLSOHULQH�GHYDP�HGHQ�KDVWDODU�oDOÕúPD\D�
DOÕQPÕúWÕU�� +DVWDODUGDQ� UXWLQ� SROLNOLQLN� NRQWURO� ]DPDQÕ� ��
1LVDQ±���+D]LUDQ������DUDVÕQGD�RODQ�YH�EX�G|QHP�LoHULVLQGH�
SROLNOLQLN� ]L\DUHWLQH� JHOHQ� ���� KDVWD� oDOÕúPD\D� LON� JUXS�
RODUDN� DOÕQGÕ�� %X� KDVWDODUD� HN� RODUDN� VRQ� ELU� \ÕO� LoHULVLQGH�
SROLNOLQLN�NRQWUROOHULQH�G�]HQOL�JHOHQOHU�DUDVÕQGDQ�ROXúWXUX�
ODQ�ELU�OLVWH�LoHULVLQGHQ�����KDVWD�GD�UDVWJHOH�VHoLP�\|QWHPL�
\OH� VHoLOGL�� 6HoLOHQ� EX� ���� KDVWD\D� GD� KDVWDQH� ND\ÕWODUÕQGD�
EXOXQDQ� FHS� WHOHIRQODUÕ� YDVÕWDVÕ\OD� XODúÕODUDN� LOJLOL� oDOÕúPD�
LoLQ� RQDP� LVWHQGL�� /LVWHGHNL� ���� KDVWDQÕQ� ���¶�� oDOÕúPD\Õ�
NDEXO� HWWL�� 7RSODP� KDVWD� VD\ÕVÕ� RODQ� ���� NLúLOLN� JUXS� LOH�
oDOÕúPD�WDPDPODQGÕ��+DVWDODUÕQ�\Dú��FLQVL\HW��H÷LWLP�G�]H\L��
KDQJL� KDVWDOÕNODUÕ� ROGX÷X�� NDo� \ÕOOÕN� KDVWD� ROGXNODUÕ��
NXOODQGÕNODUÕ� LODoODUÕ�� &29,'���� V�UHFLQGH� KDVWDOÕ÷D�
\DNDODQPDPDN� LoLQ� KHUKDQJL� ELU� YLWDPLQ� YH�YH\D� ELWNLVHO�
�U�Q� DOÕS� DOPDGÕNODUÕ� QRW� HGLOGL��$\UÕFD� VRQ� RODUDN� GD� LOJLOL�
KDVWDODUD� SDQGHPL� |QFHVL� NXOODQGÕNODUÕ� LODoODUÕQÕ� NHVLS�

NHVPHGLNOHUL�� NHVHQOHULQ� NHVPH� JHUHNoHOHUL�� KDQJL�
LODFÕ�LODoODUÕ� NHVWLNOHUL�� KDVWDOÕNODUÕQÕQ� YH�YH\D� NXOODQGÕNODUÕ�
LODoODUÕQ�&29,'���¶D�\DNDODQPD�ULVNOHULQL�DUWWÕUÕS�DUWWÕUPD�
GÕ÷Õ� |QFHGHQ� KD]ÕUODQPÕú� ELU� DQNHW� NXOODQÕODUDN� SROLNOLQLN�
YL]LWOHULQH�JHOHQOHUH�GLUHNW�DQNHW�YHULOHUHN��JHOHPH\HQOHUH�GH�
WHOHIRQ� DUDFÕOÕ÷Õ\OD� VRUXOGX�� +DVWDODUGDQ� LOJLOL� oDOÕúPD\D�
NDWÕOÕP� LoLQ� +HOVLQNL� 'HNODUDV\RQX� X\DUÕQFD� SROLNOLQL÷H�
EDúYXUDPD\DQODUGDQ� WHOHIRQ� LOH� V|]HO� RODUDN�� SROLNOLQLN�
úDUWODUÕQGD� GH÷HUOHQGLULOHQOHU� LoLQ� � GLUHNW� \�]� \�]H� V|]HO�
RODUDN�DOÕQPÕúWÕU��%X�oDOÕúPD� LoLQ�6D÷OÕN�%DNDQOÕ÷Õ�.D\VHUL�
(÷LWLP� YH� $UDúWÕUPD� +DVWDQHVL� 7ÕSWD� 8]PDQOÕN� (÷LWLP�
.XUXOX� WDUDIÕQGDQ� ��� QR¶OX� oDOÕúPD� RODUDN� �����������
WDULKLQGH�RQD\�DOÕQPÕúWÕU�

ʈ[\I\Q[\QS[MT�)VITQbTMZ
)UHNDQVODU� LoLQ� \�]GH� RUDQODUÕ� YH� WRSODP� \�]GH� RUDQODUÕ�
NXOODQÕOPÕúWÕU��%X�RUDQODU�LoLQ�GHPRJUDILN�WDEORODU�ROXúWXUXO�
GX�� 9HULOHULQ� QRUPDO� GD÷ÕOÕPÕQÕ� NRQWURO� HWPHN� LoLQ� 6KDS�
LUR�:LON�WHVWL�NXOODQÕOGÕ��1RUPDO�GD÷ÕOPD\DQ�V�UHNOL�YHULOHULQ�
LNL� JUXEXQX� NDUúÕODúWÕUPDN� LoLQ�� 0DQQ�:KLWQH\� 8� WHVWL�
NXOODQÕOGÕ� YH� QRUPDO� GD÷ÕOPÕú� V�UHNOL� YHULOHU� LoLQ� 6WXGHQW� W�
WHVWL�NXOODQÕOGÕ��*UXSODU�DUDVÕ�SUHYHODQV�RUDQODUÕ�.L�NDUH�WHVWL�
YH\D� )LVKHU
ÕQ� NHVLQOLOLN� WHVWL� LOH� NDUúÕODúWÕUÕOGÕ��$QODPOÕOÕN�
LoHUHQ�GH÷LúNHQOHU�LoLQ�NDUúÕODúWÕUPD�WDEORODUÕ�\DSÕOGÕ��7�P�S�
GH÷HUOHUL��o�GH÷HUOLNOL�YHULOGL��øVWDWLVWLNVHO�DQDOL]OHU�6WDWLVWLFDO�
3DFNDJH�IRU�WKH�6RFLDO�6FLHQFHV�VRIWZDUH�YHUVLRQ�������,%0��
$UPRQN��1<��86$�� NXOODQÕODUDN� \DSÕOGÕ��2ODVÕOÕN� GH÷HUOHUL�
������DQODPOÕ�NDEXO�HGLOGL�

BULGULAR
øNL� \�]� EHú� KDVWDQÕQ� ���� �������¶L� NDGÕQ� YH� KDVWDODUÕQ�
PHG\DQ� \Dú� RUWDODPDVÕ� ��� \ÕO� LGL�� 'HPRJUDILN� YHULOHUL� YH�
WDQÕODUÕ�7DEOR� ,¶GH� |]HWOHQHQ� KDVWDODUGDQ� �o� KDVWDQÕQ�5$���
VHNRQGHU�6M6��LNL�KDVWDQÕQ�6S$���)0)��ELU�KDVWDQÕQ�VLVWHPLN�
VNOHUR]� �� 6M6� YH� ELU� KDVWDQÕQ� GD� WHPSRUDO� DUWUHULW� �� 305�
KDVWDOÕNODUÕ� EHUDEHU�EXOXQPDNWD\GÕ��+DVWDODUÕQ�KDVWDOÕN�\DúÕ�
RUWDODPDODUÕ�����������\ÕO�LGL��2Q�ELU��������KDVWD�RNXU\D]DU�
GH÷LOGL�����������KDVWD�RNXOD�JLWPHPLú�DQFDN�RNXU\D]DU�LGL��
6HNVHQ�LNL�������KDVWD�LONRNXO������������KDVWD�RUWDRNXO�����
��������KDVWD�OLVH�������������KDVWD�OLVDQV�YH��o��������KDVWD�
LVH�\�NVHN�OLVDQV�PH]XQX�LGL��7DEOR�,���.RPRUELG�KDVWDOÕNODU�
J|]GHQ�JHoLULOGL÷L�]DPDQ�GD�úX�YHULOHU�HOGH�HGLOGL��$OWPÕú��o�
��������KDVWDGD�KLSHUWDQVL\RQ�������������KDVWDGD�GL\DEHWHV�
PHOOLWXV�� ��� ������� KDVWDGD� DVWÕP� YH\D� NURQLN� REVWU�NWLI�
DNFL÷HU� KDVWDOÕ÷Õ�� ��� ������� KDVWDGD� WLURLG� SDWRORMLVL�� ���
������� KDVWDGD� DWHURVNOHURWLN� NDOS� KDVWDOÕ÷Õ�NRQMHVWLI� NDOS�
\HWPH]OL÷L�� EHú� ������� KDVWDGD� NURQLN� E|EUHN� KDVWDOÕ÷Õ�� �o�
������� KDVWDGD�PHPH� NDQVHUL� |\N�V��� LNL� ����� KDVWDGD� GD�
LQIODPDWXDU�EDUVDN�KDVWDOÕ÷Õ�PHYFXW�LGL��
6RUJXODPD�\DSÕODQ�G|QHP�RODQ�1LVDQ�±�+D]LUDQ������DUDVÕQ�
GD� ������ ������� KDVWDQÕQ� NHQGLVL� &29,'���� KDVWDOÕ÷ÕQD�
\DNDODQPÕú� LNHQ� ������ ������� KDVWDQÕQ� ELULQFL� GHUHFH�
DNUDEDVÕQGD�KDVWDOÕN�J|U�OP�ú�LGL��+DVWDODUGDQ����������¶VL�
&29,'���� KDVWDOÕ÷ÕQD� \DNDODQPDPDN� LoLQ� GHVWHN� WHGDYL�
RODUDN�ELWNLVHO�GHVWHN�WHGDYLVL�YH�YH\D�PXOWL�YLWDPLQ�WDNYL\H�
VL�DOGÕ÷ÕQÕ�EH\DQ�HWWL��
+DVWDODUÕQ�WDPDPÕ�HQ�D]�ELU�LODo�NXOODQÕ\RUGX�YH�LODoVÕ]�WDNLS�

HGLOHQ� KDVWD� \RNWX�� øODoODUÕQÕQ� ELU� NÕVPÕQÕ� YH\D� WDPDPÕQÕ�
NHVHQOHULQ�VD\ÕVÕ������������LGL�YH�NDGÕQODUGD�EX�RUDQ��������
��������LNHQ�HUNHNOHUGH���������������LGL��S ��������øNL�\�]�
EHú� KDVWDQÕQ� ��¶VL� �������� KDVWDOÕNODUÕQÕQ� &29,'���¶D�
\DNDODQPD� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� G�ú�Q�\RUNHQ� NDGÕQODUGD� EX�
RUDQ� ������� �������� HUNHNOHUGH� LVH� ������ �������� LGL�
�S �������� .XOODQPDNWD� ROGXNODUÕ� LODoODUÕQ� &29,'���¶D�
\DNDODQPD� ULVNLQL� DUWWÕUPD� G�ú�QFHVL� ��� KDVWDGD� ��������
PHYFXWWX� >NDGÕQ�HUNHN�� ������� �������¶H� NDUúÕ� ������
���������S ������@��

Tablo I: +DVWDODUÕQ�GHPRJUDILN�|]HOOLNOHUL��Q� ������


�����KDVWDQÕQ�5$���VHNRQGHU�6M6����KDVWDQÕQ�6S$���)0)����KDVWDQÕQ�VLVWHPLN�
VNOHUR]���6M6�YH���KDVWDQÕQ�GD�WHPSRUDO�DUWUHULW���305�EHUDEHU�EXOXQPDNWD\�
GÕ� .ÕVDOWPDODU�� ,45� �LQWHUTXDUWLOH� UDQJH��� oH\UHNOLNOHU� DUDVÕ� DUDOÕN�� 6/(��
6LVWHPLN�OXSXV�HULWHPDWR]XV��6M6��6M|JUHQ�6HQGURPX��8'%'+��XQGLIHUDQVL�
\H�ED÷�GRNX�KDVWDOÕ÷Õ��0%'+��PLNVW�ED÷�GRNX�KDVWDOÕ÷Õ���'+$��GHY�K�FUHOL�
DUWHULW�� 305�� 3ROLPL\DOMLD� WRPDWLND�� )0)�� $LOHYL� $NGHQL]� $WHúL�� 66��
6WDQGDUW� VDSPD�� 16$,'�� QRQ�VWHURLGDO� DQWLLQIODPDWXDU� LODo�� E'0$5'��
EL\RORMLN� KDVWDOÕN�PRGLIL\H� HGLFL� LODo�� WV'0$5'�� KHGHIH� \|QHOLN� KDVWDOÕN�
PRGLIL\H�HGLFL�LODo

+DVWDODUÕQ�URPDWRORMLN�KDVWDOÕNODUÕQÕQ�&29,'����ULVN�DUWÕúÕ�
QD� VHEHS� ROPD� G�ú�QFHVL� KLoELU� KDVWDOÕN� LoLQ� GL÷HUOHULQGHQ�
GDKD�ID]OD�GH÷LOGL��gUQH÷LQ�5$¶OÕ����KDVWDQÕQ���¶L����������
5$¶QÕQ� &29,'���¶D� \DNDODQPD� ULVNLQL� DUWWÕUGÕ÷ÕQÕ�
G�ú�Q�\RUNHQ� JHUL\H� NDODQ� ���� KDVWDQÕQ� ��¶VL� ��� ������
KDVWDOÕNODUÕQÕQ� &29,'���� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� G�ú�Q�\RUGX�
�S �������� 6S$�� 36$� YH� 6/(� KDVWDODUÕQGD� GD� YHULOHULQ�
GD÷ÕOÕPÕ� LVWDWLVWLNv� RODUDN� DQODPOÕ� VDSWDQPDPÕúWÕ� �6ÕUDVÕ\OD�
������ �������¶H� NDUúÕ� ������� ��������� ����� �����¶H� NDUúÕ�
��������������������������¶H�NDUúÕ����������������YH�VÕUDVÕ\�
OD�S�GH÷HUOHUL���������������YH���������
16$,'� NXOODQDQ� ��� KDVWDGD� 16$,'� NHVPH� RUDQÕ� ������
�Q ���� LGL�� 6WHURLG� NXOODQDQ� ������ KDVWD� �������� LODFÕQÕ�
NHVPLú�LNHQ�PHWRWUHNVDW�NXOODQDQ���������������KDVWD�LODFÕQÕ�
NHVPLúWL��6XOIDVDOD]LQ�NXOODQDQ���������������KDVWD��OHIOXQR�
PLG�NXOODQDQ���������������KDVWD��KLGURNVLNORUDNLQ�NXOODQDQ�
������ �������� KDVWD�� NROúLVLQ� NXOODQDQ� ����� ������ KDVWD�
LODoODUÕQÕ� WHUN� HWPLúWL�� %L\RORMLN� DMDQ� NXOODQDQ� KDVWDODUGDNL�
LODo� NHVHQ� KDVWD� RUDQÕ� ������ �������� LGL�� %L\RORMLN� DMDQÕ�
PRQRWHUDSL�RODUDN�NXOODQDQ�KDVWD�VD\ÕVÕ������������LGL��%L\R�
ORMLN�DMDQ�NXOODQDQ�KDVWDODUÕQ�Hú�]DPDQOÕ�RODUDN�NXOODQGÕNODUÕ�
LODoODUÕ� LVH� úX� úHNLOGH� LGL�� 16$,'� ��� ��������� VWHURLG� ��
��������� OHIOXQRPLG� �� ��������� PHWRWUHNVDW� �� �������� YH�
VXOIDVDOD]LQ��� ��������16$,'���EL\RORMLN�DMDQ�NXOODQDQ����
KDVWDGD� 16$,'� NHVPH� RUDQÕ� ����� ������� LNHQ� EL\RORMLN�
NHVPH�RUDQÕ��������������LGL��S ��������6WHURLG���EL\RORMLN�
DMDQ�NXOODQDQ�DOWÕ�KDVWDGD�VWHURLGL�YH�EL\RORMLN�WHGDYL\L�NHVHQ�
KDVWD� VD\ÕVÕ� ���� �������� LGL�� /HIOXQRPLG� �� EL\RORMLN� DMDQ�
NXOODQDQ�DOWÕ�KDVWDGD�OHIOXQRPLG�NHVHQ�KDVWD�\RNNHQ�EL\ROR�
MLN� WHGDYL\L� NHVHQ� KDVWD� VD\ÕVÕ� ���� ������� �� LGL� �S ��������
0HWRWUHNVDW�YH�EL\RORMLN�DMDQ�NXOODQDQ�EHú�KDVWDGD�LVH�KLoELU�
KDVWD�PHWRWUHNVDWÕ�YH\D�EL\RORMLN�WHGDYLVLQL�NHVPHPLúWL��<LQH�
VXOIDVDOD]LQ���EL\RORMLN�DMDQ�NXOODQDQ��o�KDVWDGD�VXOIDVDOD]LQ�
KLo�WHUN�HGLOPHPLúNHQ�LNL�KDVWD�EL\RORMLN�WHGDYLVLQL�NHVPLúWL��
%L\RORMLN� DMDQ� NXOODQDQ� ��� KDVWDQÕQ� ��¶�� ��������
NXOODQGÕNODUÕ�DMDQÕQ�&29,'����\DNDODQPD�ULVNLQL�DUWWÕUGÕ÷ÕQÕ�
G�ú�QPHNWH\GL�� $]DWL\RS�ULQ� NXOODQDQ� KDVWDODUGDNL� LODo�
NHVHQ�KDVWD�RUDQÕ�������������RODUDN�VDSWDQGÕ��<LQH�EX�D]DWL\�
RS�ULQ�NXOODQDQ�\HGL�KDVWDQÕQ��¶L���������NXOODQGÕNODUÕ�LODFÕQ�
&29,'���¶D� \DNDODQPD� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� G�ú�QPHNWH\GL��
gWH� \DQGDQ� PHWRWUHNVDW� NXOODQDQ� ��� KDVWDQÕQ� ��¶X� �������
VXOIDVDOD]LQ�NXOODQDQ����KDVWDQÕQ���¶VL����������KLGURNVLNORU�
DNLQ�NXOODQDQ����KDVWDQÕQ�GRNX]X�������NXOODQGÕNODUÕ�DMDQÕQ�
&29,'���¶D� \DNDODQPD� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� G�ú�QPHNWH\GL��
16$,'�NXOODQDQ�KDVWDODUGD� LODoODUÕQ�&29,'���¶D�\DNDODQ�
PD�ULVNLQGH�DUWÕú�ND\JÕVÕ�������������LGL��5HVLP��D¶GD�LOJLOL�
LODoODUÕQ�NHVLOPH���GHYDP�HWPH�RUDQODUÕ�YH�5HVLP��E¶GH�LVH�EX�
LODoODUÕQ�&29,'����KDVWDOÕ÷ÕQD�\DNDODQPD�RODVÕOÕ÷ÕQÕ�DUWWÕU�
PD�G�ú�QFHVL�RUDQODUÕ�YHULOPHNWHGLU��
(÷LWLP� G�]H\L� LOH� LOJLOL� YHULOHULQ� DQDOL]LQGH�� OLVDQV� YH�
OLVDQV�VW�� PH]XQODUÕQGD� LODo� EÕUDNPD� RUDQODUÕ� GL÷HU� H÷LWLP�
VHYL\HOHUL� LOH� EHQ]HU� LGL� >����� �������� YV� ������� ���������
S �����@��$QFDN� D\QÕ� NLúLOHULQ� KDVWDOÕNODUÕ� YH� NXOODQPDNWD�
ROGXNODUÕ�LODoODU�VHEHEL\OH�&29,'���¶D�\DNDODQPD�ULVN�DUWÕúÕ�
ROXS�ROPDGÕ÷Õ�VRUJXODQGÕ÷ÕQGD�EX�RUDQ�GL÷HU�H÷LWLP�VHYL\HO�
HULQH� RUDQOD� \�NVHN� VDSWDQGÕ� >+DVWDOÕN� VHEHEL\OH� ULVN� DUWÕúÕ�
G�ú�QFHVL�LoLQ��������������YV�����������������S�������YH�
NXOODQPDNWD� ROGX÷X� LODoODU� LoLQ�� ������ ������ YV� �������

�������S �����@���
øODo� NHVPH� JHUHNoHOHUL� VRUJXODQDQ� ��� KDVWDGD� úX� VRQXoODU�
HOGH� HGLOPLúWLU�� ��¶X� �������� WHOHYL]\RQ�� JD]HWH� YH� VRV\DO�
PHG\D� DUDFÕOÕ÷Õ\OD� GX\GXNODUÕ� VHEHEL\OH�� ��¶�� �������� ELU�
GRNWRU� YH\D� HF]DFÕ� WDYVL\HVL\OH�� ��¶X� �������� LODo� WHPLQ�
VRUXQX� VHEHEL\OH�� �¶VL� ������� LVH� KHUKDQJL� ELU� VHEHS�
ELOGLUPHGHQ� NHQGL� NDUDUÕ\OD� NHVPLúWLU�� .XOODQGÕ÷Õ� EL\RORMLN�
LODoODUÕ� NHVHQ� ��� KDVWDQÕQ� ��¶LQLQ� ������ ELU� GRNWRU� YH\D�
HF]DFÕ� WDYVL\HVL\OH� NHVWL÷L� J|U�OP�úW�U�� øODo� WHPLQ� VRUXQX�
VHEHEL\OH� LODFÕQÕ� NHVHQOHU� LoHULVLQGH� EX� RUDQÕQ� HQ� \�NVHN�
ROGX÷X�LODo��������������LOH�KLGURNVLNORUDNLQGL��'RNWRU�YH\D�
HF]DFÕ� WDYVL\HVL� LOH� LODFÕQÕ�NHVHQOHU� LoHULVLQGH� LVH�HQ�\�NVHN�
RUDQ�������������LOH�EL\RORMLN�DMDQODUGD�LNHQ�LNLQFL�HQ�VÕN�EX�
VHEHSOH�NHVLOHQ�LODo�JUXEX�LVH��������������LOH�VWHURLGOHU�LGL��

Resim 1 +DVWDODUÕQ�.XOODQGÕNODUÕ�øODoODUÕ

<):<1̪5)
&29,'����KDVWDOÕ÷ÕQÕQ�LQVDQ�LPP�Q�VLVWHPLQH�YHUGL÷L�KDVDU�
ODU� YH� KDVWDOÕ÷ÕQ� LPP�Q� SDWRJHQH]L� (\O�O� ����� LWLEDUL\OH�
KDOHQ� EHOLUVL]OL÷LQL� NRUXPDNWDGÕU�� 7�P� LQVDQODUGD� ROGX÷X�
NDGDU� URPDWRORLN� KDVWDOÕ÷D� VDKLS� NLúLOHUGH� YH� RQODUÕ� WHGDYL�
HGHQOHUGH� EX� EHOLUVL]OLN� HQGLúH� YHULFLGLU�� 5RPDWRORMLN�
KDVWDOÕNODUOD� LOJLOHQHQ� NOLQLV\HQOHU�� EX� EHOLUVL]OLN� YH� ND\JÕ�
NRQXVXQGD�KDVWDODUÕQÕ�H÷LWPHOL�YH�YDU�RODQ�NDQÕWD�GD\DOÕ� WÕS�
YHULOHUL� LOH� EX� ND\JÕ\Õ� HQ� D]D� LQGLUPHOLGLUOHU� ����� %L]LP� EX�
oDOÕúPDGDNL�DPDFÕPÕ]��]DWHQ�&29,'����NRQXVXQGD�ROGXNoD�
ID]OD� ELOJL� NLUOLOL÷LQLQ� ROGX÷X� ELU� RUWDPGD�� KDVWDODUÕQ�
KDVWDOÕNODUÕ�YH�NXOODQGÕNODUÕ�WHUN�HWWLNOHUL� LODoODUÕ�NRQXVXQGD�
ND\JÕODUÕQÕ� WHVSLW� HWPHNWLU�� %X� oDOÕúPDQÕQ� VRQXoODUÕ�� URPD�
WL]PDO�KDVWDOÕ÷Õ�RODQ�KDVWDODUGD�D��KDVWDOÕ÷ÕQ�YH�YH\D�LODoODUÕQ�
&29,'����ULVNL��]HULQGHNL�HWNLVLQH�LOLúNLQ�ND\JÕQÕQ�\�NVHN��
E��ND\JÕQÕQ�H÷LWLP�VHYL\HVL�\�NVHN��OLVDQV��OLVDQV�VW��PH]XQ�
ODUÕ�� NLúLOHUGH� GDKD� ID]OD�� F�� D]DWL\RS�ULQ� YH� EL\RORMLN� DMDQ�
NXOODQDQ� KDVWDODUGD� LODoODUÕ� WHUN� HWPH� RUDQODUÕQÕQ� \�NVHN�
ROGX÷XQX�RUWD\D�oÕNDUPÕúWÕU��

:DQJ� YH� DUNDGDúODUÕ�� 'HSUHV\RQ�� $QNVL\HWH� YH� 6WUHV�
gOoH÷L���¶L��'$66�����NXOODQDUDN�&29,'����VDOJÕQÕQÕQ�LON�
DúDPDVÕQGDNL� SVLNRORMLN� VRUXQODUÕ� HOH� DOPDN� LoLQ� ELU� DQNHW�
oDOÕúPDVÕ�G�]HQOHPLúOHUGLU��%LQ�LNL\�]�RQELU�NDWÕOÕPFÕQÕQ���
����
L� VDOJÕQÕQ� SVLNRORMLN� HWNLVLQL� RUWD� YH\D� úLGGHWOL� RODUDN�
GH÷HUOHQGLUGL��������
L�RUWD�LOD�úLGGHWOL�DQNVL\HWH�VHPSWRPODUÕ�
ELOGLUGL���������RUWD�LOD�úLGGHWOL�GHSUHVLI�VHPSWRPODU�ELOGLUGL�
YH������
L� RUWD� LOD� úLGGHWOL� VWUHV� VHYL\HOHULQH� VDKLSOHUGL� �����
dDOÕúPDPÕ]GD�GD�J|U�OG�÷��JLEL�KDVWDODUÕQ�|QHPOL�ELU�NÕVPÕ��
DOWWD� \DWDQ� KDVWDOÕNODUÕQÕQ� &29,'���
D� \DNDODQPD� ULVNLQL�
DUWÕUGÕ÷ÕQGDQ� HQGLúHOL\GL�� &29,'���� VDOJÕQÕ� |QFHVLQGH� EX�
NRQX\OD� LOJLOL� \DSÕOPÕú�5$��6/(�YH�$1&$� LOLúNLOL� YDVN�OLW�
KDVWDOÕNODUÕQÕ� LoHUHQ� KDVWD� JUXSODUÕQGD� |]HOOLNOH� \�NVHN�
KDVWDOÕN� DNWLYLWHVL� G|QHPOHULQGH� HQIHNVL\RQ� RODVÕOÕ÷ÕQÕQ�
DUWWÕ÷ÕQD� GDLU� NDQÕWODU� PHYFXWWXU� ��±���� dDOÕúPDPÕ]ÕQ� ELU�
EDúND� oDUSÕFÕ� EXOJXVX� LVH�KDVWDODUÕPÕ]ÕQ����¶XQGDQ� ID]ODVÕ�
NXOODQPDNWD� ROGXNODUÕ� LODoODUÕQ� KDVWDOÕ÷D� \DNDODQPD� ULVNLQL�
DUWWÕUGÕ÷ÕQÕ� G�ú�QPHNWH\GL�� %X� NRQX\OD� LOJLOL� \DSÕODQ� ELU�
GH÷HUOHQGLUPHGH� DUDúWÕUPDFÕODU� V|]� NRQXVX� LPP�QV�SUHVLI�
LODoODUÕQ� KDVWDODUÕQ��� ��
VÕQGD�� &29,'���
D� \DNDODQPDODUÕ�
GXUXPXQGD� GDKD� ID]OD� KDVWD� ROPD� ULVNLQL� DUWÕUDFD÷ÕQGDQ�
HQGLúH�GX\GXNODUÕQÕ�VDSWDPÕúODUGÕU�������%DKVH�NRQX�oDOÕúPD�
GD�KDVWDODUÕQ�G�ú�QFHVLQH�J|UH�KDVWDOÕ÷D�\DNDODQPD�NRQXVXQ�
GD� ULVN� DUWÕúÕQÕQ� HQ� \R÷XQ� KLVVHGLOGL÷L� LODoODU� LVH� EL\RORMLN�
DMDQODU�� PLNRIHQRODW� YH� VLNORIRVIDPLG� RODUDN� VDSWDQPÕúWÕU��
%L]LP� oDOÕúPDPÕ]GD� GD�� KDVWDODUÕQ� DOJÕVÕQD� J|UH��
NXOODQGÕNODUÕ� LODoODUÕQ�&29,'���¶D� \DNDODQPD� ULVN� DUWÕúÕQD�
VHEHS� ROGX÷X� G�ú�QFHVL� HQ� \�NVHN� RUDQGD� D]DWL\RS�ULQ� YH�
EL\RORMLN� DMDQ� NXOODQDQ� KDVWDODUGD� ROGX÷X� J|U�OP�úW�U��
%XQXQ�VHEHELQLQ�|]HOOLNOH�EL\RORMLN�DMDQODUÕQ��ONHPL]GH�LODo�
J�YHQOLN�YH�KDVWD�J�YHQOLN�L]OHP�IRUPODUÕ�DUDFÕOÕ÷Õ\OD�L]OHPH�
WDEL� ROPDVÕ� YH� EX� L]OHP� IRUPODUÕQGD�� NXOODQÕODQ� EL\RORMLN�
LODoODUÕQ�HQIHNVL\RQ�ULVNLQL�GH�DUWWÕUGÕ÷ÕQD�GDLU�ELOJLOHULQ�\HU�
DOPDVÕ�ROGX÷XQX�G�ú�Q�\RUX]��$\UÕFD�ELU�GL÷HU�VHEHS�GH�EX�
LODoODUÕQ�EDúODQPDGDQ�|QFH�KDVWDODUÕQ�YLUDO�KHSDWLW��PDOLJQLWH�
YH� W�EHUN�OR]�DUDúWÕUÕOPDVÕ�JLEL�|Q�DUDúWÕUPDODUGDQ�JHoPHVL�
YH� JHUH÷LQGH� GH� LOJLOL� WHGDYLOHU� EDúODQPDGDQ� WHGDYLQLQ�
YHULOPHPHVL�� HQIHNVL\RQ� YDUOÕ÷ÕQGD� GD� EX� LODoODUÕ� \DSPD�

PDVÕQÕQ� WHONLQ� HGLOPHVL� VD\HVLQGH� KDVWDODUÕQ� EX� NRQXODUGD�
KDVVDVL\HWLQLQ� YH� IDUNÕQGDOÕ÷ÕQÕQ� DUWWÕUÕOPÕú� ROPDVÕ� RODELOLU��
$QFDN� oDOÕúPDPÕ]GD� EX� IDUNÕQGDOÕN� YH� KDVVDVL\HW� LOH� LOJLOL�
KHUKDQJL�ELU�GHWD\OÕ�VRUJXODPD�\DSÕODPDPÕúWÕU��$\UÕFD�D]DWL\�
RS�ULQ� YH� EL\RORMLN� DMDQODU� GÕúÕQGD�� NXOODQGÕNODUÕ� LODoODUÕQ�
&29,'���¶D�\DNDODQPD�ULVN�DUWÕúÕQD�VHEHS�ROGX÷X�G�ú�QFHVL�
RUDQÕ� GL÷HU� LODoODUGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� VDSWDQ�
PDPÕúWÕU��+DWWD�PHWRWUHNVDW��VXOIDVDOD]LQ�YH�KLGURNVLNORUDNLQ�
NXOODQDQODUGD� LOJLOL� LODoODUÕQ� &29,'���¶D� \DNDODQPD� ULVN�
DUWÕúÕQD�VHEHS�ROGX÷X�G�ú�QFHVL�RUDQÕ�NXOODQPD\DQODUD�J|UH�
GDKD�G�ú�N�VDSWDQPÕúWÕU��

%L\RORMLN� DMDQODUÕQ� NHVLOPHVLQLQ� HQ� E�\�N� JHUHNoHVLQLQ�
GRNWRU� YH\D� HF]DFÕ� WDYVL\HVL� ROGX÷X� J|]OHQPLúWLU�� %XQD� GD�
VHEHEL\HW� YHUHQ� GXUXPXQ� SDQGHPLQLQ� LON� LNL��o� D\ÕQGD�
URPDWRORML�FDPLDVÕQGD�GDKL�EL\RORMLN�DMDQODUÕQ�LPP�QV�SUH�
VLI� HWNLOHULQLQ� HQIHNVL\RQ� RODVÕOÕ÷ÕQÕ� DUWWÕUWPDVÕ\OD� LOJLOL�
HQGLúHOHU�ROGX÷XQX�G�ú�QPHNWH\L]�������$PHULND�5RPDWRORML�
&HPL\HWL¶QLQ� �$&5�� 1LVDQ� ����¶GH� ELULQFL� YHUVL\RQXQX�
\D\ÕQODGÕ÷Õ�³&29,'����3DQGHPLVL�6ÕUDVÕQGD�<HWLúNLQ�+DVWD�
ODUGD�5RPDWL]PDO�+DVWDOÕ÷ÕQ�<|QHWLPL� LoLQ�$&5�.ÕODYX]X��
9HUVL\RQ� �´GH� LOJLOL� EL\RORMLN� DMDQODUÕQ�� 6$56�&R9���
YLU�V�\OH�HQIHNWH�RODQ�YH\D�HQIHNWH�ELUL\OH�WHPDVÕ�RODQ�NLúLOHU�
GÕúÕQGD�� NHVLOPHPHVLQLQ� YH\D� HUWHOHQPHPHVLQLQ� DoÕNoD�
ELOGLULOPLú�ROPDVÕQD�UD÷PHQ�ED]Õ�KHNLP�YH�KHNLP�GÕúÕ�VD÷OÕN�
oDOÕúDQODUÕQÕQ� EL\RORMLN� WHGDYLOHUL� HUWHOHPH� |QHULOHUL� ROGX÷X�
oDOÕúPDPÕ]GD�GD�EHOLUOHQPLúWLU��øOJLOL�NODYX]XQ�LNLQFL�YHUVL\�
RQXQGD� GD� 6$56�&R9��� YLU�V�� LOH� HQIHNWH� YH\D� WHPDVOÕ�
ELUH\OHU�GÕúÕQGD�LODoODUÕQ�NHVLOPHVL�GÕúÕQGD�HN�NHVPH�|QHULVL�
ROPDGÕ÷ÕQÕ� GHNODUH� HWPLúWLU� ������ <LQH� KLGURNVLNORUDNLQLQ�
NHVLOPHVLQGH� LODFÕQ� WHPLQLQGHNL� ]RUOXNODU� ROGX÷X�
J|U�OP�úW�U�� %XQGDNL� VHEHELQ� GH� KLGURNVLNORUDNLQLQ� KDOHQ�
7�UNL\H�&XPKXUL\HWL�6D÷OÕN�%DNDQOÕ÷Õ� WDUDIÕQFD�&29,'����
WHGDYLVLQGH� NXOODQÕODQ� LODoODU� OLVWHVLQGH� J|VWHULOPHVL�
ROGX÷XQX� G�ú�QPHNWH\L]� ������ $\UÕFD� KLGURNVLNORUDNLQ��
&29,'���¶GD�NXOODQÕPÕ�VHEHEL\OH��6RV\DO�*�YHQOLN�.XUXPX�
�6*.��WDUDIÕQGDQ��LODo�JHUL�|GHPH�OLVWHVLQGHNL�GL÷HU�LODoODU�
GDQ� IDUNOÕ� RODUDN�� SDQGHPL� G|QHPLQGHNL� LODo� WHPLQL� LoLQ�
oÕNDUÕOPÕú�NROD\OÕNODUGDQ�PXDI�EÕUDNÕOPÕúWÕU��g\OH�NL�DQWLKLS�
HUWDQVLIOHU�� DQWLGL\DEHWLNOHU� YH� GL÷HU� ELUoRN� LODo� JUXEXQGD�
ROGX÷X� JLEL� KDVWDQÕQ� GRNWRU� YH� KDVWDQH� ]L\DUHWL� JHUHNWLU�
PHGHQ� LOJLOL� LODoODUÕQ� UDSRUXQXQ� GHYDP� HWPHVL� GXUXPXQGD�
LODoODU� HF]DQHGHQ� DOÕQDELOL\RUGX� YH�IDNDW� KLGURNVLNORUDNLQ�
LoLQ� EX� GXUXP� V|]� NRQXVX� ROPDGÕ� YH� KDVWDODUÕQ� GRNWRU� YH�
KDVWDQH�]L\DUHWOHUL�PHFEXUL�NÕOÕQGÕ��

SONUÇ 
&29,'���¶XQ� LPP�QRSDWRJHQH]L� YH� URPDWRORMLN�
KDVWDOÕNODUÕQ� &29,'���� VH\ULQH� HWNLVL� KDOHQ� WDUWÕúPDOÕ� ELU�
NRQXGXU�� %L]LP� EX� oDOÕúPDGDNL� DPDFÕPÕ]�� URPDWRORMLN�
KDVWDOÕ÷Õ�EXOXQDQ�KDVWDODUÕQ�KDVWDOÕNODUÕ�YH�NXOODQGÕNODUÕ�WHUN�
HWWLNOHUL� LODoODUÕ� NRQXVXQGD� ND\JÕODUÕQÕ�� KDQJL� LODoODUÕ� QH�
RUDQGD� WHUN� HWWLNOHUL� YH� EX� LODoODUÕ� WHUN� HWPH� JHUHNoHOHULQL�
WHVSLW�HWPHNWLU��dDOÕúPDPÕ]ÕQ�VRQXoODUÕQD�J|UH�GH�URPDWL]PDO�
KDVWDOÕ÷Õ� RODQ� KDVWDODUGD� D�� KDVWDOÕ÷ÕQ� YH�YH\D� LODoODUÕQ�
&29,'����ULVNL��]HULQGHNL�HWNLVLQH�LOLúNLQ�ND\JÕQÕQ�\�NVHN��
E��ND\JÕQÕQ�H÷LWLP�VHYL\HVL�\�NVHN��OLVDQV��OLVDQV�VW��PH]XQ�

ODUÕ�� NLúLOHUGH� GDKD� ID]OD�� F�� D]DWL\RS�ULQ� YH� EL\RORMLN� DMDQ�
NXOODQDQ� KDVWDODUGD� LODoODUÕ� WHUN� HWPH� RUDQODUÕQÕQ� \�NVHN�
ROGX÷XQX�RUWD\D�oÕNDUPÕúWÕU��

(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
6D÷OÕN� %DNDQOÕ÷Õ� .D\VHUL� (÷LWLP� YH� $UDúWÕUPD� +DVWDQHVL�
7ÕSWD� 8]PDQOÕN� (÷LWLP� .XUXOX� WDUDIÕQGDQ� RQD\ODQPÕúWÕU�
�RQD\�WDULKL�YH�QXPDUDVÕ�������������YH���������������

+DVWD�2QDPÕ��
7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� +HOVLQNL� 'HNODUD�
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0DUHQJR�0)�� 6XDUH]�$OPD]RU�0(�� ,PSURYLQJ�
WUHDWPHQW�DGKHUHQFH�LQ�SDWLHQWV�ZLWK�UKHXPDWRLG�
DUWKULWLV�� ZKDW� DUH� WKH� � RSWLRQV"� ,QW� -� &OLQ�
5KHXPWRO����������������±����

5LFKLH� '�� :KDW� ,V� 7KH� 'LIIHUHQFH� %HWZHHQ�
$GKHUHQFH� 9HUVXV� &RPSOLDQFH� ,Q� 3DWLHQW�
%HKDYLRU"� >,QWHUQHW@�� 3RGLDWU\� 7RGD\�� �����
� K W W S V � � � Z Z Z � S R G L D W U \ W R �
GD\� FRP�E ORJJHG �ZKD W �G L I I H U HQFH �EH �
WZHHQ�DGKHUHQFH�YHUVXV�FRPSOLDQFH�SDWLHQW�EH
KDYLRU�

&UDPHU� -$�� 5R\� $�� %XUUHOO� $�� )DLUFKLOG� &-��
)XOGHRUH�0-��2OOHQGRUI�'$��:RQJ�3.��0HGLFD�
WLRQ� FRPSOLDQFH� DQG� SHUVLVWHQFH�� WHUPLQRORJ\�
DQG�GHILQLWLRQV��9DOXH�+HDO� � -� ,QW�6RF�3KDUPD�
FRHFRQRPLFV��2XWFRPHV�5HV���������������±���

*KDQQDP�0��$OVKDHU�4��$O�&KDODEL�0��=DNDUQD�
/�� 5REHUWVRQ� -�� 0DQRXVDNLV� *�� 1HXURORJLFDO�
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V\VWHPDWLF�UHYLHZ��
-�1|URO������������������������

6RORPRX� ,�� &RQVWDQWLQLGRX� )�� 3UHYDOHQFH� DQG�
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GXULQJ� WKH�&29,'���� �3DQGHPLF� DQG�&RPSOL�
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&OHDQWKRXV�6��,VHQEHUJ�'$��1HZPDQ�63��&DQR�
6-��3DWLHQW�8QFHUWDLQW\�4XHVWLRQQDLUH�5KHXPD�
WRORJ\��384�5���GHYHORSPHQW�DQG�YDOLGDWLRQ��RI�
D� QHZ�SDWLHQW�UHSRUWHG� RXWFRPH� LQVWUXPHQW� IRU�
V\VWHPLF� OXSXV� HU\WKHPDWRVXV� �6/(�� DQG�
UKHXPDWRLG� DUWKULWLV� �5$�� LQ� D�PL[HG�PHWKRGV�
VWXG\��+HDOWK�4XDO�/LIH�2XWFRPHV��������������
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WLJDWRUV��+LJK�GLVHDVH�DFWLYLW\�LV�DVVRFLDWHG�ZLWK�
DQ� LQFUHDVHG� ULVN� RI� LQIHFWLRQ� LQ� SDWLHQWV� �ZLWK�
UKHXPDWRLG� DUWKULWLV�� $QQ� 5KHXP� 'LV��
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-XQJ�-�<��6XK�&�+��,QIHFWLRQ�LQ�V\VWHPLF�OXSXV�
HU\WKHPDWRVXV��VLPLODULWLHV��DQG�GLIIHUHQFHV�ZLWK�
OXSXV� � IODUH�� .RUHDQ� -� ,QWHUQ� 0HG��
��������������±����

.URQELFKOHU�$��-D\QH�'5:��0D\HU�*��)UHTXHQ�
F\�� ULVN� IDFWRUV� DQG�SURSK\OD[LV� RI� LQIHFWLRQ� LQ�
$1&$�DVVRFLDWHG�YDVFXOLWLV��(XU�-�&OLQ�,QYHVW��
��������������±����

$QWRQ\�$�� &RQQHOO\� .�� 'H� 6LOYD� 7�� (DGHV� /��
7LOOHWW�:��$\RXE�6��HW�DO��3HUVSHFWLYHV�RI�3DWLHQWV�
:LWK�5KHXPDWLF�'LVHDVHV�LQ�WKH�(DUO\�3KDVH�RI�
&29,'����� $UWKULWLV� &DUH� 5HV� �+RERNHQ���
���������������±����

7�UN� 5RPDWRORML� 'HUQH÷L�� 7�UNL\H� 5RPDWRORML�
'HUQH÷L�&RURQDYLU�V��&RYLG�����6DOJÕQÕ�gQHULO�
HUL� >,QWHUQHW@�� ����� �KWWS���ZZZ�URPDWROR�
ML�RUJ�+DEHUOHU�����

0LNXOV�75�� -RKQVRQ�65��)UDHQNHO�/��$UDVDUDW�
QDP� 5-�� %DGHQ� /5�� %HUPDV� %/�� &KDWKDP�:��
&RKHQ�6��&RVWHQEDGHU�.��*UDYDOOHVH�(0��.DOLO�
$&��:HLQEODWW� 0(��:LQWKURS� .��0XGDQR�$6��
7XUQHU�$��6DDJ�.*��$PHULFDQ�&ROOHJH�RI�5KHX�
PDWRORJ\� *XLGDQFH� IRU� WKH� 0DQDJHPHQW� RI�
5KHXPDWLF�'LVHDVH�LQ��$GXOW�3DWLHQWV�'XULQJ�WKH�
&29,'���� 3DQGHPLF�� $UWKULWLV� 5KHXPDWRO�
�������������������

.DPX� +DVWDQHOHU� *HQHO� 0�G�UO�÷��� 7HGDULN�
3ODQODPD� 6WRN� YH� /RMLVWLN� <|QHWLPL� 'DLUH�
%DúNDQOÕ÷Õ�� � +DVWDQH� (F]DFÕOÕ÷Õ� <|QHWLPL�
%LULPL��&29,'�����6$56�&R9��(QIHNVL\RQX��
7HGDYLVLQGH� .XOODQÕODFDN� øODoODUD� øOLúNLQ�
%LOJLOHQGLUPH�+LGURNVLNORURNLQ� 6�OIDW� ����0J�
)LOP� 7DEOHW� >,QWHUQHW@�� ������ �KWWSV���GR�
V\DPHUNH]�VDJOLN�JRY�WU�(NOHQWL�������KL�
G U R N V L N �
ORURNLQ�VXOIDW�����PJ�ILOP�WDEOHW��JXQFHOOHPH�
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5DG\DV\RQ� WHGDYLVLQLQ� GR÷UXOX÷XQXQ�NDOLWH� NRQWURO��� WHGDYL� |QFHVL� YH� GHYDP�HWWL÷L� W�P� V�UH�
ER\XQFD�GR]LPHWULN�YH�JHRPHWULN�ELU�GL]L�WHVW�JHUHNWLUPHNWHGLU��dDOÕúPDGD��RQ�\ÕOOÕN�SHUL\RG�LoLQ��
DUÕ]D�VHEHEL\OH�SDUoD�GH÷LúLPL�YH�YH\D�\ÕOOÕN�/LQHHU�+Õ]ODQGÕUÕFÕ�&LKD]Õ�NDOLWH�NRQWURO�LúOHPOHUL�
ER\XQFD�HOGH�HGLOHQ�<�]GH�'HULQ�'R]��<''��YH�,úÕQ�3URILO��,3��SDUDPHWUHOHULQL�LQFHOHPHN�YH�
7HGDYL�3ODQODPD�6LVWHPLQH��736��DNWDUÕODQ�|Oo�P�SDUDPHWUHOHUL�LOH�DUDODUÕQGDNL�IDUNODUÕ�GH÷HU-
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Gereç ve Yöntemler: 
dDOÕúPD\D�������.DVÕP�±������(\O�O�WDULKOHUL�DUDVÕQGD��6D÷OÕN�%LOLPOHUL�hQLYHUVLWHVL��$QWDO\D
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ABSTRACT
Objective: 
4XDOLW\�FRQWURO�RI�WKH�DFFXUDF\�RI�UDGLDWLRQ�WKHUDS\�UHTXLUHV�D�VHULHV�RI�GRVLPHWULF�DQG�JHRPHWULF�
WHVWV�GXULQJ�DQG�EHIRUH� WKH� WUHDWPHQW�SHULRG��,Q� WKLV�VWXG\�� LW� LV�DLPHG�WR�H[DPLQH�WKH�3HUFHQW�
'HSWK�'RVH��3''��DQG�%HDP�3URILOH��%3��SDUDPHWHUV�REWDLQHG�GXULQJ�WKH�SDUWV�UHSODFHPHQW�GXH�
WR�EUHDNGRZQ�DQG���RU�GXULQJ�WKH�DQQXDO�/LQHDU�$FFHODUDWRU��/,1$&��TXDOLW\�FRQWURO�SURFHVVHV�

IRU� D� SHULRG� RI� WHQ� \HDUV�� DQG� WR� HYDOXDWH� WKH� GHYLDWLRQV�
EHWZHHQ� WKH� PHDVXUHPHQW� SDUDPHWHUV� WUDQVIHUUHG� WR� 7UHDW-
PHQW�3ODQQLQJ�6\VWHP�

Material and Methods:
�,Q�WKLV�VWXG\��WKH�3''�DQG�%3�SDUDPHWHUV�REWDLQHG�GXULQJ�WKH�
/,1$&�TXDOLW\�FRQWURO�SURFHVVHV�IRU�(OHNWD�EUDQG��6\QHUJ\�
3ODWIRUP�PRGHO�/LQHDU�DFFHOHUDWRU�� ORFDWHG�LQ� WKH�5DGLDWLRQ�
2QFRORJ\�'HSDUWPHQW�RI�WKH�8QLYHUVLW\�RI�+HDOWK�6FLHQFHV��
$QWDO\D�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO��EHWZHHQ�1RYHPEHU�
�����DQG�6HSWHPEHU������ZHUH�LQFOXGHG�

Results: 
)RU�WKH���09��WKH�KLJKHVW�GLIIHUHQFH�ZDV�IRXQG�WR�EH�����PP�
IRU�WKH�5���LQ�0DUFK�������)RU�WKH����09��WKH�ODUJHVW�GLIIHU-
HQFH�ZDV�����PP�IRU�WKH�5���LQ�)HEUXDU\�������7KH�ELJJHVW�
GLIIHUHQFH� IRU� WKH�)ODWQHVV�SDUDPHWHU�REWDLQHG� IURP� WKH�%3�
FXUYH�ZDV�IRXQG�WR�EH������LQ�WKH�$%�GLUHFWLRQ�LQ�'HFHPEHU�
�����IRU���09�

Conclusion: 
,Q� VLWXDWLRQV� ZKHUH� WKH� HQHUJ\� DQG� SURILOH� SDUDPHWHUV� RI��
/,1$&� GHYLFHV� DUH� OLNHO\� WR� FKDQJH�� ZDWHU� SKDQWRP�
PHDVXUHPHQWV�VKRXOG�EH�PDGH�DQG�UH�HYDOXDWHG�DFFRUGLQJ�WR�
WKH�YDOXHV�WUDQVIHUUHG�WR�WKH�WUHDWPHQW�SODQQLQJ�V\VWHP�

Key Words:
/LQHDU�$FFHODUDWRU��3HUFHQW�'HSWK�'RVH��%HDP�3URILOH

/ʈ:ʈ̪
5DG\RWHUDSLQLQ� �57�� WHPHO� DPDFÕ�� \DQ� HWNLOHUL� HQ� D]D�
LQGLUPHN� LoLQ�� oHYUHGHNL� QRUPDO� GRNX� YH� NULWLN� RUJDQ�
GR]ODUÕQÕ� NDEXO� HGLOHELOLU� WROHUDQV� VÕQÕUODUÕ� LoLQGH� WXWDUNHQ��
KHGHI� KDFLPGH� UHoHWH� HGLOHQ� GR]X� VD÷OD\DELOPHNWLU� �����
5DG\RWHUDSLGH� NXOODQÕODQ� HQ� \D\JÕQ� FLKD]ODUGDQ� ELUL�/LQHHU�
KÕ]ODQGÕUÕFÕODUGÕU� �/ø1$.��� /ø1$.¶WD�� �UHWLOHQ� HOHNWURQODU��
KÕ]ODQDQ� GDOJD� NÕODYX]ODUÕQGDQ� JHoHUNHQ� X\JXODQDQ� UDG\R�
IUHNDQV�VHEHEL\OH�HQHUML�ND]DQÕU��%X�\�NVHN�HQHUMLOL�HOHNWURQ�
GHPHWOHUL�� \�NVHN� DWRP� QXPDUDOÕ� ELU� KHGHIOH� �JHQHOOLNOH��
WXQJVWHQ��HWNLOHúLPH�JLUPHGHQ�|QFH�ELUoRN�/ø1$.¶�WD�E�NPH�
PÕNQDWÕVODUÕ�VLVWHPL�WDUDIÕQGDQ�E�N�O�U��%X�PÕNQDWÕV�VLVWHPL�
D\UÕFD� RGDNODPD� YH� \|QOHQGLUPH� ERELQOHUL� LoHULU�� %�NPH�
PÕNQDWÕVÕ�� HOHNWURQ� DNÕúÕQÕQ� \|Q�Q�� GH÷LúWLUPHN� LoLQ�
NXOODQÕOÕU��$\QÕ�]DPDQGD��EHOLUOL�HQHUML\H�VDKLS�HOHNWURQODUÕQ�
ELU�oÕNÕú�SHQFHUHVLQGHQ�JHoPHOHULQH�L]LQ�YHUHUHN��VHoPH\H�GH�
KL]PHW� HGHU�� (OHNWURQODU� oÕNWÕNWDQ� VRQUD� WXQJVWHQ� KHGHIH�
oDUSDU� YH� %UHPVVWUDKOXQJ� HWNLOHúLPL� LOH� IRWRQODU� �UHWLU��
dR÷XQOXNOD��LOHUL\H�GR÷UX�\D\ÕODQ�GDU�IRWRQ�ÕúÕQÕ��GDKD�VRQUD�
G�]OHúWLULFL� ELU� ILOWUHGHQ� JHoLULOLU��7�P� EX� \RO� ER\XQFD� \HU�
DODQ�VLVWHP�SDUoDODUÕ�YH���YH\D�EX�E|O�P��HWNLOH\HQ�DUÕ]DODU��
FLKD]ÕQ� YDU� RODQ� IRWRQ� HQHUMLVL� YH� EHOLUOHQHQ� DODQ� ER\XQFD�
G�]J�QO�÷��YH�VLPHWULVL�DoÕVÕQGDQ�|QHP�WHúNLO�HWPHNWHGLU�����
5DG\RWHUDSL�FLKD]ODUÕQÕQ�NXOODQÕPÕ�NDQVHU� WHGDYLOHULQGH�VRQ�
GHUHFH� ID\GDOÕ� ROPDNOD� ELUOLNWH� oHúLWOL� ND]DODUÕQ� RUWD\D�
oÕNDELOPH�ULVNL�YDUGÕU��ø\RQL]H�UDG\DV\RQ�WHGDYLVLQGH�EX�ND]D�
ULVNLQL�RUWDGDQ�NDOGÕUPDN�LoLQ�NDOLWH�NRQWURO��..��SURJUDP-
ODUÕQ� ROXúWXUXOPDVÕ� YH� XOXVODUDUDVÕ� G�]HQOHPHOHUH� X\XOPDVÕ�

HVDVWÕU� ����� .DOLWH� .RQWURO�� ³*HUoHN� NDOLWH� SHUIRUPDQVÕQÕQ�
PHYFXW�VWDQGDUWODUOD�NDUúÕODúWÕUPDNWÕU��gOo�P��G�]HQOH\LFL�ELU�
V�UHo� LoHUHQ�� VWDQGDUWODUD� X\XPX� NRUXPDN� YH\D� \HQLGHQ�
ND]DQPDN�LoLQ�JHUHNOL�H\OHPOHUGLU´� �����..��NDOLWH�J�YHQF-
HVLQLQ� WHNQLN� \|Q�� LOH� LOJLOHQLU�� ELU� FLKD]� SDUDPHWUHVLQLQ�
PHYFXW� SHUIRUPDQVÕQÕ� GH÷HUOHQGLULU�� SDUDPHWUH\L� EHOLUOHQHQ�
VWDQGDUWODUOD� NDUúÕODúWÕUÕU� YH� LVWHQHQ� KHGHIH� XODúPDN� LoLQ�
VDSPD��]HULQGH�oDOÕúÕU��
5DG\RWHUDSLQLQ� NDUPDúÕN� ELU� V�UHo� ROGX÷X� \DGVÕQDPD]� ELU�
JHUoHNWLU��d�QN��UDG\RWHUDSL��NDQVHUOL�K�FUHOHULQ�J|U�OHPH\-
HQ�ELU�úH\��UDG\DV\RQ��LOH�WHGDYLVLGLU������.DQVHU�WHGDYLVL�LoLQ�
GR÷UX�GR]�X\JXODPDVÕQÕQ�WHPHO�DPDFÕ�LVH��ELU�KÕ]ODQGÕUÕFÕQÕQ�
UDG\DV\RQ� �UHWLPLQGH� D]� ELU� VDSPD� VD÷OD\DELOPHNWLU� �����
/ø1$.
Õ� NOLQLN� NXOODQÕP� LoLQ� GHYUH\H� DOPD� V�UHFL�� KHU� ELU�
KDVWD� LoLQ� RSWLPXP� UDG\DV\RQ� X\JXODPDVÕQÕ� YH� WHGDYL�
WHNQL÷LQL� VHoPHN� LoLQ� NXOODQÕODQ� WHGDYL� SODQODPD� VLVWHPLQH�
�736��DNWDUPDN��]HUH�NDSVDPOÕ�|Oo�POHU�LoHUPHNWHGLU��'R]L-
PHWULN� |Oo�POHU� LoLQ� HQ� WHPHO� U|ODWLI� |Oo�POHU�� ;�ÕúÕQÕQÕQ�
GHULQOL÷H�ED÷OÕ�RODUDN�GH÷LúLPLQL�J|VWHUHQ�<''�YH�EHOOL�ELU�
GHULQOLNWH� ÕúÕQÕQ� G�]J�QO�÷�Q�� YH� VLPHWULVLQL� J|VWHUHQ� ,3�
SDUDPHWUHOHULQGHQ�ROXúPDNWDGÕU������<''��EHOOL�ELU�GHULQOLNWH�
|Oo�OHQ� UDG\DV\RQ� GR]XQXQ�� PDNVLPXP� GR]� GHULQOL÷LQGH�
|Oo�OHQ�GR]D�E|O�QPHVL\OH�KHVDSODQÕU� �����..�SURJUDPODUÕ��
JHQHOOLNOH� \D\ÕQODQPÕú� NÕODYX]ODUGDNL� NRQWURO� VÕNOÕ÷Õ�� WHVW�
\|QWHPOHUL� YH� WROHUDQVODUÕ� WDNLS� HWPHNWHGLU� ����� %X� NÕODYX-
]ODUÕQ�ÕúÕ÷ÕQGD��FLKD]ÕQ�EHOOL�VWDQGDUWODUGD�JHRPHWULN�OLPLWOHU�
LoLQGH� \HU� DOGÕ÷Õ� DUDúWÕUÕOGÕNWDQ� VRQUD� GR]LPHWULN� |Oo�POHUH�
EDúODQÕU��
'R÷UX� GR]� WHVSLWL�� L\L� ELU� UDG\DV\RQ� WHGDYLVLQLQ� WHPHOLGLU��
736� PRGHOOHPHVL� LOH� /ø1$.� |]HOOLNOHUL� DUDVÕQGD� \�NVHN�
G�]H\GH�ELU�X\XPD�XODúÕOPDVÕQÕ�YH�V�UG�U�OPHVLQL�VD÷ODPDN�
PHGLNDO� IL]LNoLQLQ� J|UHYLGLU� ������ /ø1$.¶ODU� LoLQ� W�P�..�
SURJUDPODUÕQÕQ�DPDFÕ��FLKD]�|]HOOLNOHULQLQ��NDEXO�YH�GHYUH\H�
DOPD� VÕUDVÕQGD� HOGH� HGLOHQ� WHPHO� GH÷HUOHUGHQ� VDSPDPDVÕQÕ�
JDUDQWL� HWPHNWLU� ����� 'DKD� GD� |QHPOLVL�� 736¶GH� NL� ÕúÕQ�
PRGHOOHULQLQ�� NXOODQÕPÕ� GHYDP� HGHQ� /ø1$.� LoLQ� X\JXQ�
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YH� ����PP�EXOXQXUNHQ�� �����\ÕOÕ�0DUW� YH�$UDOÕN� D\ODUÕQGD�
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ùHNLO������YH����09�IRWRQ�HQHUMLOHUL�LoLQ�<''�H÷ULOHUL

�����\ÕOÕ�1LVDQ�YH�.DVÕP�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�������
YH�����PP�����09�LoLQ������YH����PP�EXOXQXUNHQ�������\ÕOÕ�
0D\ÕV�YH�(\O�O�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�����YH������PP��
���09�LoLQ�����YH�����PP�EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�
.DVÕP�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ������YH������PP�����09�
LoLQ�����YH�����PP�������\ÕOÕ�ùXEDW�YH�(\O�O�D\ODUÕQGD�VÕUDVÕ\-
OD� ��09� LoLQ� ����� YH� ����PP����09� LoLQ� ���� YH� ����PP�
EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�(\O�O�D\ODUÕQGD�VÕUDVÕ\OD���
09�LoLQ�����YH�����PP�����09�LoLQ�����YH�����PP�EXOXQPXú-
WXU�� 5���� �� 09¶� GH� ����� \ÕOÕ� ùXEDW� YH� .DVÕP� D\ODUÕ� LoLQ�
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VÕUDVÕ\OD�����YH����PP�EXOXQXUNHQ�������\ÕOÕ�0DUW�YH�$UDOÕN�
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�����0DUW�D\ÕQGD������LNHQ��*7�\|QGH������0D\ÕV�D\ÕQGD�
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ABSTRACT
Objective: 
4XDOLW\�FRQWURO�RI�WKH�DFFXUDF\�RI�UDGLDWLRQ�WKHUDS\�UHTXLUHV�D�VHULHV�RI�GRVLPHWULF�DQG�JHRPHWULF�
WHVWV�GXULQJ�DQG�EHIRUH� WKH� WUHDWPHQW�SHULRG��,Q� WKLV�VWXG\�� LW� LV�DLPHG�WR�H[DPLQH�WKH�3HUFHQW�
'HSWK�'RVH��3''��DQG�%HDP�3URILOH��%3��SDUDPHWHUV�REWDLQHG�GXULQJ�WKH�SDUWV�UHSODFHPHQW�GXH�
WR�EUHDNGRZQ�DQG���RU�GXULQJ�WKH�DQQXDO�/LQHDU�$FFHODUDWRU��/,1$&��TXDOLW\�FRQWURO�SURFHVVHV�

IRU� D� SHULRG� RI� WHQ� \HDUV�� DQG� WR� HYDOXDWH� WKH� GHYLDWLRQV�
EHWZHHQ� WKH� PHDVXUHPHQW� SDUDPHWHUV� WUDQVIHUUHG� WR� 7UHDW-
PHQW�3ODQQLQJ�6\VWHP�

Material and Methods:
�,Q�WKLV�VWXG\��WKH�3''�DQG�%3�SDUDPHWHUV�REWDLQHG�GXULQJ�WKH�
/,1$&�TXDOLW\�FRQWURO�SURFHVVHV�IRU�(OHNWD�EUDQG��6\QHUJ\�
3ODWIRUP�PRGHO�/LQHDU�DFFHOHUDWRU�� ORFDWHG�LQ� WKH�5DGLDWLRQ�
2QFRORJ\�'HSDUWPHQW�RI�WKH�8QLYHUVLW\�RI�+HDOWK�6FLHQFHV��
$QWDO\D�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO��EHWZHHQ�1RYHPEHU�
�����DQG�6HSWHPEHU������ZHUH�LQFOXGHG�

Results: 
)RU�WKH���09��WKH�KLJKHVW�GLIIHUHQFH�ZDV�IRXQG�WR�EH�����PP�
IRU�WKH�5���LQ�0DUFK�������)RU�WKH����09��WKH�ODUJHVW�GLIIHU-
HQFH�ZDV�����PP�IRU�WKH�5���LQ�)HEUXDU\�������7KH�ELJJHVW�
GLIIHUHQFH� IRU� WKH�)ODWQHVV�SDUDPHWHU�REWDLQHG� IURP� WKH�%3�
FXUYH�ZDV�IRXQG�WR�EH������LQ�WKH�$%�GLUHFWLRQ�LQ�'HFHPEHU�
�����IRU���09�

Conclusion: 
,Q� VLWXDWLRQV� ZKHUH� WKH� HQHUJ\� DQG� SURILOH� SDUDPHWHUV� RI��
/,1$&� GHYLFHV� DUH� OLNHO\� WR� FKDQJH�� ZDWHU� SKDQWRP�
PHDVXUHPHQWV�VKRXOG�EH�PDGH�DQG�UH�HYDOXDWHG�DFFRUGLQJ�WR�
WKH�YDOXHV�WUDQVIHUUHG�WR�WKH�WUHDWPHQW�SODQQLQJ�V\VWHP�

Key Words:
/LQHDU�$FFHODUDWRU��3HUFHQW�'HSWK�'RVH��%HDP�3URILOH
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JHUoHNWLU��d�QN��UDG\RWHUDSL��NDQVHUOL�K�FUHOHULQ�J|U�OHPH\-
HQ�ELU�úH\��UDG\DV\RQ��LOH�WHGDYLVLGLU������.DQVHU�WHGDYLVL�LoLQ�
GR÷UX�GR]�X\JXODPDVÕQÕQ�WHPHO�DPDFÕ�LVH��ELU�KÕ]ODQGÕUÕFÕQÕQ�
UDG\DV\RQ� �UHWLPLQGH� D]� ELU� VDSPD� VD÷OD\DELOPHNWLU� �����
/ø1$.
Õ� NOLQLN� NXOODQÕP� LoLQ� GHYUH\H� DOPD� V�UHFL�� KHU� ELU�
KDVWD� LoLQ� RSWLPXP� UDG\DV\RQ� X\JXODPDVÕQÕ� YH� WHGDYL�
WHNQL÷LQL� VHoPHN� LoLQ� NXOODQÕODQ� WHGDYL� SODQODPD� VLVWHPLQH�
�736��DNWDUPDN��]HUH�NDSVDPOÕ�|Oo�POHU�LoHUPHNWHGLU��'R]L-
PHWULN� |Oo�POHU� LoLQ� HQ� WHPHO� U|ODWLI� |Oo�POHU�� ;�ÕúÕQÕQÕQ�
GHULQOL÷H�ED÷OÕ�RODUDN�GH÷LúLPLQL�J|VWHUHQ�<''�YH�EHOOL�ELU�
GHULQOLNWH� ÕúÕQÕQ� G�]J�QO�÷�Q�� YH� VLPHWULVLQL� J|VWHUHQ� ,3�
SDUDPHWUHOHULQGHQ�ROXúPDNWDGÕU������<''��EHOOL�ELU�GHULQOLNWH�
|Oo�OHQ� UDG\DV\RQ� GR]XQXQ�� PDNVLPXP� GR]� GHULQOL÷LQGH�
|Oo�OHQ�GR]D�E|O�QPHVL\OH�KHVDSODQÕU� �����..�SURJUDPODUÕ��
JHQHOOLNOH� \D\ÕQODQPÕú� NÕODYX]ODUGDNL� NRQWURO� VÕNOÕ÷Õ�� WHVW�
\|QWHPOHUL� YH� WROHUDQVODUÕ� WDNLS� HWPHNWHGLU� ����� %X� NÕODYX-
]ODUÕQ�ÕúÕ÷ÕQGD��FLKD]ÕQ�EHOOL�VWDQGDUWODUGD�JHRPHWULN�OLPLWOHU�
LoLQGH� \HU� DOGÕ÷Õ� DUDúWÕUÕOGÕNWDQ� VRQUD� GR]LPHWULN� |Oo�POHUH�
EDúODQÕU��
'R÷UX� GR]� WHVSLWL�� L\L� ELU� UDG\DV\RQ� WHGDYLVLQLQ� WHPHOLGLU��
736� PRGHOOHPHVL� LOH� /ø1$.� |]HOOLNOHUL� DUDVÕQGD� \�NVHN�
G�]H\GH�ELU�X\XPD�XODúÕOPDVÕQÕ�YH�V�UG�U�OPHVLQL�VD÷ODPDN�
PHGLNDO� IL]LNoLQLQ� J|UHYLGLU� ������ /ø1$.¶ODU� LoLQ� W�P�..�
SURJUDPODUÕQÕQ�DPDFÕ��FLKD]�|]HOOLNOHULQLQ��NDEXO�YH�GHYUH\H�
DOPD� VÕUDVÕQGD� HOGH� HGLOHQ� WHPHO� GH÷HUOHUGHQ� VDSPDPDVÕQÕ�
JDUDQWL� HWPHNWLU� ����� 'DKD� GD� |QHPOLVL�� 736¶GH� NL� ÕúÕQ�
PRGHOOHULQLQ�� NXOODQÕPÕ� GHYDP� HGHQ� /ø1$.� LoLQ� X\JXQ�
ROGX÷X� GR÷UXODQPDOÕGÕU� ������ /ø1$.¶WD� KDVWD� DOÕQPD\D�
GHYDP�HGLOGL÷L� V�UHFH��<''�YH� ,3� SDUDPHWUHOHULQLQ�� WHGDYL�
SODQODPD� VLVWHPLQH� DNWDUÕODQ� SDUDPHWUHOHUOH�
NDUúÕODúWÕUÕOGÕ÷ÕQGD��������7*�����LoLQGH�NDOPDVÕ�JHUHNPHN-
WHGLU�������
%X� oDOÕúPDGD� DPDo�� ��� \ÕOOÕN� SHUL\RG� LoLQ�� DUÕ]D� VHEHEL\OH�
SDUoD�GH÷LúLPL�YH�YH\D�\ÕOOÕN�/ø1$.�..�LúOHPOHUL�ER\XQFD�
HOGH�HGLOHQ�<''�YH�,3�SDUDPHWUHOHULQL� LQFHOHPHN�YH�736¶H�
DNWDUÕODQ� |Oo�P� SDUDPHWUHOHUL� LOH� DUDVÕQGDNL� IDUNODUÕ� GH÷HU-
OHQGLUPHNWLU�

GEREÇ ve YÖNTEMLER
dDOÕúPD\D�� ����� .DVÕP� ±� ����� (\O�O� WDULKOHUL� DUDVÕQGD��
6D÷OÕN� %LOLPOHUL� hQLYHUVLWHVL��$QWDO\D� (÷LWLP� YH�$UDúWÕUPD�
+DVWDQHVL��5DG\DV\RQ�2QNRORMLVL�E|O�P�QGH�EXOXQDQ�(OHNWD�
PDUND��6\QHUJ\�3ODWIRUP�PRGHO�/LQHHU�KÕ]ODQGÕUÕFÕ¶�GD��FLKD]�
NDOLWH� NRQWURO� LúOHPOHUL� VÕUDVÕQGD� HOGH� HGLOHQ� <''� YH� ,3�
SDUDPHWUHOHUL�GDKLO� HGLOPLúWLU��gOo�POHU����YH����09�IRWRQ�
HQHUMLOHUL� LoLQ�� ,%$� PDUND� VX� IDQWRPX� �,%$�'RVLPHWU\��
6FKZDU]HQEUXFN��*HUPDQ\�%OXH�3KDQWRP��NXOODQÕODUDN�HOGH�
HGLOPLúWLU��7�P�|Oo�POHUGH�������FF�DNWLI�KDFPH�VDKLS� ,%$�
&&���PRGHO� L\RQ� RGDVÕ� �,%$�'RVLPHWU\�� 6FKZDU]HQEUXFN��

*HUPDQ\�� NXOODQÕOPÕúWÕU�� gOo�P� NXUXOXPX� ùHNLO� �¶GH�
J|VWHULOGL÷L� JLEL� ND\QDN�\�]H\� X]DNOÕ÷Õ� �.<8�� ���� FP�
RODFDN� úHNLOGH� D\DUODQPÕúWÕU�� ùHNLO� �¶GH� 7�� G� GHULQOL÷LQGH�
DEVRUEH� HGLOHQ�� 3� LVH� VDELW� ELU� UHIHUDQV� GHULQOLNWH� �GPD[��
DEVRUEH�HGLOHQ�GR]GXU�

ùHNLO����6X�IDQWRPX�|Oo�POHUL�LoLQ�NXUXOXPXQ�úHPDWLN�J|VWHULPL

��[���FP��DODQ�ER\XWXQGD�HOGH�HGLOHQ�<''��PDNVLPXP�GR]�
GHULQOL÷LQGH�����RODFDN�úHNLOGH�QRUPDOL]H�HGLOPLúWLU��'H÷HU-
OHQGLUPH\H�� HOGH� HGLOHQ�<''� H÷ULOHULQGHQ�� ����� ���� YH� ���
PP�GHULQOLNWHNL�\�]GH�GHULQ�GR]ODU��VÕUDVÕ\OD��'�����'����YH�
'����LOH�PDNVLPXP�GR]�GHULQOL÷L��5������0DNVLPXP�GR]XQ�
���¶�VLQLQ�JHoWL÷L�GHULQOLN��5����0DNVLPXP�GR]XQ�����¶QLQ�
JHoWL÷L�GHULQOLN��5����YH�0DNVLPXP�GR]XQ�����¶QÕQ�JHoWL÷L�
GHULQOLN��5����SDUDPHWUHOHUL�GDKLO�HGLOPLúWLU��$\UÕFD��'����YH�
'���� SDUDPHWUHOHULQGHQ� KHVDSODQDQ� 'RNX�)DQWRP� 2UDQÕ�
�')2�������KHVDSODQPÕú�YH�NDOLWH�LQGHNVL��.L��RODUDN�oDOÕúPD-
\D�GDKLO�HGLOPLúWLU��
,úÕQ� 3URILO� GH÷HUOHQGLULOPHVLQGH� LVH�� DOÕQDQ� W�P� SURILOOHU�
PHUNH]L� HNVHQGH� ���� RODFDN� úHNLOGH� QRUPDOL]H� HGLOPLúWLU��
��[���FP��DODQ�ER\XWXQGD������PP�GHULQOLNOHUGH�JDQWUL�WDU-
JHW� \|Q�QGH� ER\XQD� �*7�� YH� $�%� \|Q�QGH� HQLQH� �$%��
SURILOOHU� DOÕQPÕúWÕU�� 3URILO� H÷ULOHULQGHQ�� DODQ� VLPHWUL� YH�
G�]J�QO�N�SDUDPHWUHOHUL�HOGH�HGLOPLúWLU��6LPHWUL�KHVDSODPD-
ODUÕ�� QRNWD� IDUNÕ� SUHQVLELQH� J|UH� KHVDSODQPÕúWÕU�� %X� KHVDED�
J|UH�� G�]OHúWLULOPLú� DODQ� ER\XQFD�� PHUNH]� HNVHQGHQ� HúLW�
X]DNOÕNWDNL�JUDIL÷LQ�VROXQGDNL�YH�VD÷ÕQGDNL�QRNWDODU�DUDVÕQ-
GDNL�PDNVLPXP�GR]�IDUNÕ��VLPHWUL�RODUDN�WDQÕPODQPÕúWÕU�
&LKD]�NXUXOXPXQGD��NDEXO�HGLOHQ�YH�736¶�H�DNWDUÕODQ�SDUDPH-
WUH� GH÷HUOHUL� UHIHUDQV� GH÷HU� NDEXO� HGLOPLúWLU�� ����������
\ÕOODUÕ�DUDVÕQGD�JHUoHNOHúWLULOHQ����|Oo�P��\ÕOGD�LNL�NH]�ROPDN�
�]HUH��LoLQ�LVH�IDUNODU��5�����5����5����5���LoLQ�PLOL�PHWUH�
�PP�� RODUDN� EXOXQXUNHQ�'����'�����'�����.L�� \�]GH� ����
RODUDN� DUDúWÕUÕOPÕúWÕU�� '�]J�QO�N� YH� 6LPHWUL� SDUDPHWUHOHUL�
LoLQ�LVH�\�]GH�GH÷HUOHQGLUPH�\DSÕOPÕúWÕU�

BULGULAR
6X�IDQWRPXQGD�HOGH�HGLOHQ���YH����09�LoLQ�\�]GH�GHULQ�GR]�
H÷ULOHUL�úHNLO��¶�GH�J|U�OPHNWHGLU��.DVÕP������WDULKLQGH�<''�
H÷ULVLQGHQ� HOGH� HGLOHQ�5�����5����5���YH�5���GH÷HUOHULQH�
J|UH������ùXEDW�������(\O�O�WDULKOHUL�DUDVÕQGDNL�GH÷LúLPOHU�

�PP�� HOGH� HGLOPLúWLU��5����� ��09� LoLQ� ����� \ÕOÕ� ùXEDW� YH�
.DVÕP�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�����YH�����PP�����09�
LoLQ��������YH������PP�EXOXQXUNHQ�������\ÕOÕ�0DUW�YH�$UDOÕN�
D\ODUÕQGD�VÕUDVÕ\OD��09�LoLQ������YH�����PP�����09�LoLQ�����
YH������PP�EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�$UDOÕN�D\ODUÕQGD�
VÕUDVÕ\OD���09�LoLQ�����YH�����PP�����09�LoLQ�����YH������
PP�EXOXQXUNHQ�������\ÕOÕ�0DUW�YH�$UDOÕN�D\ODUÕQGD�VÕUDVÕ\OD�
��09�LoLQ�����YH�����PP�����09�LoLQ������YH������PP�EXOXQ-
PXúWXU�������\ÕOÕ�1LVDQ�YH�.DVÕP�D\ODUÕQGD�VÕUDVÕ\OD���09�
LoLQ�������YH�����PP�����09�LoLQ�������YH�����PP�EXOXQXUNHQ��
�����\ÕOÕ�0D\ÕV�YH�(\O�O�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�����YH�
�����PP�����09�LoLQ������YH�����PP�EXOXQPXúWXU�������\ÕOÕ�
ùXEDW�YH�.DVÕP�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�����YH�����PP��
���09�LoLQ������YH������PP�EXOXQXUNHQ�������\ÕOÕ�ùXEDW�YH�
(\O�O�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�����YH�����PP�����09�
LoLQ������YH������PP�EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�(\O�O�
D\ODUÕQGD�VÕUDVÕ\OD������YH������PP�����09�LoLQ������YH�����
PP� EXOXQPXúWXU�� 5��� GH÷HUL�� ����� \ÕOÕ� ùXEDW� YH� .DVÕP�
D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ������YH������PP�����09�LoLQ�����
YH� ����PP�EXOXQXUNHQ�� �����\ÕOÕ�0DUW� YH�$UDOÕN� D\ODUÕQGD�
VÕUDVÕ\OD������YH�����PP�����09�LoLQ�����YH�����PP�EXOXQ-
PXúWXU�������\ÕOÕ�ùXEDW�YH�$UDOÕN�D\ODUÕQGD�VÕUDVÕ\OD���09�
LoLQ������YH�����PP�����09�LoLQ�����YH�����PP�EXOXQXUNHQ�
�����\ÕOÕ�0DUW�YH�$UDOÕN�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�����YH�
����PP�����09�LoLQ�������YH������PP�EXOXQPXúWXU��

ùHNLO������YH����09�IRWRQ�HQHUMLOHUL�LoLQ�<''�H÷ULOHUL

�����\ÕOÕ�1LVDQ�YH�.DVÕP�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�������
YH�����PP�����09�LoLQ������YH����PP�EXOXQXUNHQ�������\ÕOÕ�
0D\ÕV�YH�(\O�O�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�����YH������PP��
���09�LoLQ�����YH�����PP�EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�
.DVÕP�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ������YH������PP�����09�
LoLQ�����YH�����PP�������\ÕOÕ�ùXEDW�YH�(\O�O�D\ODUÕQGD�VÕUDVÕ\-
OD� ��09� LoLQ� ����� YH� ����PP����09� LoLQ� ���� YH� ����PP�
EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�(\O�O�D\ODUÕQGD�VÕUDVÕ\OD���
09�LoLQ�����YH�����PP�����09�LoLQ�����YH�����PP�EXOXQPXú-
WXU�� 5���� �� 09¶� GH� ����� \ÕOÕ� ùXEDW� YH� .DVÕP� D\ODUÕ� LoLQ�
VÕUDVÕ\OD�����YH������PP�����09¶GH�VÕUDVÕ\OD�����YH�����PP�
EXOXQXUNHQ�� �����\ÕOÕ�0DUW� YH�$UDOÕN� D\ODUÕ� LoLQ� ��09¶�GH�
VÕUDVÕ\OD�����YH�����PP�����09¶�GH�VÕUDVÕ\OD�����YH�����PP�
EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�$UDOÕN�D\ODUÕ�LoLQ���09¶�GH�
VÕUDVÕ\OD�����YH�����PP�EXOXQXUNHQ����09¶�GH�VÕUDVÕ\OD�����
YH�����PP�EXOXQXUNHQ�������\ÕOÕ�0DUW�YH�$UDOÕN�D\ODUÕ�LoLQ���
09¶�GH�VÕUDVÕ\OD������YH�����PP�����09¶�GH�VÕUDVÕ\OD�����YH�
����PP�EXOXQPXúWXU�������\ÕOÕ�1LVDQ�YH�.DVÕP�D\ODUÕ�LoLQ���
09¶�GH�VÕUDVÕ\OD������YH�����PP�����09¶�GH�VÕUDVÕ\OD�����YH�
����PP�EXOXQXUNHQ�������\ÕOÕ�0D\ÕV�YH�(\O�O�D\ODUÕ� LoLQ���

09¶�GH�VÕUDVÕ\OD�����YH�����PP����09¶�GH�VÕUDVÕ\OD�����YH�
����PP�EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�.DVÕP�D\ODUÕ�LoLQ���
09¶�GH�VÕUDVÕ\OD������YH�����PP�����09¶�GH�VÕUDVÕ\OD�����YH�
����PP�EXOXQXUNHQ�� �����\ÕOÕ� ùXEDW� YH�(\O�O� D\ODUÕ� LoLQ� ��
09¶�GH�VÕUDVÕ\OD������YH�����PP����09¶�GH�VÕUDVÕ\OD�����YH�
����PP�EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�(\O�O�D\ODUÕ�LoLQ���
09¶�GH�VÕUDVÕ\OD�����YH�����PP�����09¶�GH�VÕUDVÕ\OD�����YH�
���� PP� EXOXQPXúWXU�� 5���� ��09� LoLQ� ����� \ÕOÕ� ùXEDW� YH�
.DVÕP�D\ODUÕ�LoLQ�VÕUDVÕ\OD�����YH�����PP�����09�LoLQ�VÕUDVÕ\-
OD� ���� YH� ���� PP� EXOXQXUNHQ�� ����� \ÕOÕ� 0DUW� YH�$UDOÕN�
D\ODUÕQGD� ��09¶� GH� VÕUDVÕ\OD� ���� YH� ���� PP�� ���09� LoLQ�
VÕUDVÕ\OD�����YH�����PP�EXOXQGX�������\ÕOÕ�ùXEDW�YH�$UDOÕN�
D\ODUÕQGD���09� LoLQ� VÕUDVÕ\OD� �����YH�����PP�����09� LoLQ�
VÕUDVÕ\OD�����YH����PP�EXOXQXUNHQ�������\ÕOÕ�0DUW�YH�$UDOÕN�
D\ODUÕ�LoLQ�VÕUDVÕ\OD�����YH�����PP�����09�LoLQ�VÕUDVÕ\OD������
YH�����PP�EXOXQGX�������\ÕOÕ�1LVDQ�YH�.DVÕP�D\ODUÕQGD���
09�LoLQ�VÕUDVÕ\OD�����YH�����PP�����09�LoLQ�VÕUDVÕ\OD������YH�
���PP�EXOXQXUNHQ�������\ÕOÕ�0D\ÕV�YH�(\O�O�D\ODUÕQGD���09�
LoLQ�VÕUDVÕ\OD�����YH������PP����09�LoLQ�VÕUDVÕ\OD�����YH�����
PP�EXOXQGX�������\ÕOÕ�ùXEDW�YH�.DVÕP�D\ODUÕQGD���09�LoLQ�
VÕUDVÕ\OD������YH�����PP�����09�LoLQ�VÕUDVÕ\OD�����YH�����PP�
EXOXQXUNHQ�� ����� \ÕOÕ� ùXEDW� YH� (\O�O� D\ODUÕQGD� ��09� LoLQ�
VÕUDVÕ\OD������YH������PP�����09�LoLQ�VÕUDVÕ\OD������YH������
PP�EXOXQGX�������\ÕOÕ�ùXEDW�YH�(\O�O�D\ODUÕQGD���09�LoLQ�
VÕUDVÕ\OD������YH������PP�����09�LoLQ�VÕUDVÕ\OD�����YH�����PP�
EXOXQGX�� 2UWDODPD� IDUNODU� YH� VWDQGDUW� VDSPDODUÕ� LVH� 5�����
5���� 5��� YH� 5��� LoLQ� VÕUDVÕ\OD� �� 09¶GH� �����������
���������������������YH�����������PP�RODUDN�HOGH�HGLOLUNHQ��
��� 09¶GH� ����������� ����������� ���������� YH� ����������
PP�RODUDN�HOGH�HGLOPLúWLU�

��09�LoLQ�������.DVÕP�LOH������.DVÕP�WDULKOHUL�DUDVÕQGD�HOGH�
HGLOHQ�<''�|Oo�POHULQH�DLW�'����'�����'����YH�.L�SDUDPH-
WUHOHULQLQ�GH÷LúLP�JUDIL÷L�ùHNLO��¶GH�J|U�OPHNWHGLU��%XOJXODUD�
J|UH�HQ�\�NVHN�IDUN��'���LoLQ������$UDOÕN�D\ÕQGD�������'����
LoLQ������$UDOÕN�D\ÕQGD�������'����LoLQ������$UDOÕN�YH������
.DVÕP�D\ODUÕQGD������YH�.L� LoLQ������(\O�O� D\ÕQGD� ������
RODUDN�EXOXQPXúWXU��2UWDODPD� IDUNODU� YH� VWDQGDUW� VDSPDODUÕ�
LVH� '���� '����� '���� YH� .L� LoLQ� VÕUDVÕ\OD� ������������
�����������������������YH������������RODUDN�HOGH�HGLOP-
LúWLU�

ùHNLO������09��<''�H÷ULVLQGHQ�HOGH�HGLOHQ�'����'�����'����YH�.L�
��������������SDUDPHWUHOHULQLQ������.DVÕP�WDULKOL�GH÷HUOHULQH�J|UH�GH÷LúLP�JUDIL÷L

���09�LoLQ�������.DVÕP�LOH������(\O�O�WDULKOHUL�DUDVÕQGD�HOGH�
HGLOHQ�<''�|Oo�POHULQH�DLW�'����'�����'����YH�.L�SDUDPH-

WUHOHULQLQ�GH÷LúLP�JUDIL÷L�ùHNLO��¶GH�J|U�OPHNWHGLU��%XOJXODUD�
J|UH�HQ�\�NVHN�IDUN��'���LoLQ������ùXEDW�D\ÕQGD�������'����
LoLQ������ùXEDW������.DVÕP�D\ODUÕQGD�������'����LoLQ������
.DVÕP� D\ÕQGD� ������ YH� .L� LoLQ� ����� (\O�O� D\ÕQGD� ������
RODUDN�EXOXQPXúWXU��2UWDODPD� IDUNODU� YH� VWDQGDUW� VDSPDODUÕ�
LVH� '���� '����� '���� YH� .L� LoLQ� VÕUDVÕ\OD� ������������
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ABSTRACT
Objective: 
4XDOLW\�FRQWURO�RI�WKH�DFFXUDF\�RI�UDGLDWLRQ�WKHUDS\�UHTXLUHV�D�VHULHV�RI�GRVLPHWULF�DQG�JHRPHWULF�
WHVWV�GXULQJ�DQG�EHIRUH� WKH� WUHDWPHQW�SHULRG��,Q� WKLV�VWXG\�� LW� LV�DLPHG�WR�H[DPLQH�WKH�3HUFHQW�
'HSWK�'RVH��3''��DQG�%HDP�3URILOH��%3��SDUDPHWHUV�REWDLQHG�GXULQJ�WKH�SDUWV�UHSODFHPHQW�GXH�
WR�EUHDNGRZQ�DQG���RU�GXULQJ�WKH�DQQXDO�/LQHDU�$FFHODUDWRU��/,1$&��TXDOLW\�FRQWURO�SURFHVVHV�

IRU� D� SHULRG� RI� WHQ� \HDUV�� DQG� WR� HYDOXDWH� WKH� GHYLDWLRQV�
EHWZHHQ� WKH� PHDVXUHPHQW� SDUDPHWHUV� WUDQVIHUUHG� WR� 7UHDW-
PHQW�3ODQQLQJ�6\VWHP�

Material and Methods:
�,Q�WKLV�VWXG\��WKH�3''�DQG�%3�SDUDPHWHUV�REWDLQHG�GXULQJ�WKH�
/,1$&�TXDOLW\�FRQWURO�SURFHVVHV�IRU�(OHNWD�EUDQG��6\QHUJ\�
3ODWIRUP�PRGHO�/LQHDU�DFFHOHUDWRU�� ORFDWHG�LQ� WKH�5DGLDWLRQ�
2QFRORJ\�'HSDUWPHQW�RI�WKH�8QLYHUVLW\�RI�+HDOWK�6FLHQFHV��
$QWDO\D�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO��EHWZHHQ�1RYHPEHU�
�����DQG�6HSWHPEHU������ZHUH�LQFOXGHG�

Results: 
)RU�WKH���09��WKH�KLJKHVW�GLIIHUHQFH�ZDV�IRXQG�WR�EH�����PP�
IRU�WKH�5���LQ�0DUFK�������)RU�WKH����09��WKH�ODUJHVW�GLIIHU-
HQFH�ZDV�����PP�IRU�WKH�5���LQ�)HEUXDU\�������7KH�ELJJHVW�
GLIIHUHQFH� IRU� WKH�)ODWQHVV�SDUDPHWHU�REWDLQHG� IURP� WKH�%3�
FXUYH�ZDV�IRXQG�WR�EH������LQ�WKH�$%�GLUHFWLRQ�LQ�'HFHPEHU�
�����IRU���09�

Conclusion: 
,Q� VLWXDWLRQV� ZKHUH� WKH� HQHUJ\� DQG� SURILOH� SDUDPHWHUV� RI��
/,1$&� GHYLFHV� DUH� OLNHO\� WR� FKDQJH�� ZDWHU� SKDQWRP�
PHDVXUHPHQWV�VKRXOG�EH�PDGH�DQG�UH�HYDOXDWHG�DFFRUGLQJ�WR�
WKH�YDOXHV�WUDQVIHUUHG�WR�WKH�WUHDWPHQW�SODQQLQJ�V\VWHP�
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ULVNLQL�RUWDGDQ�NDOGÕUPDN�LoLQ�NDOLWH�NRQWURO��..��SURJUDP-
ODUÕQ� ROXúWXUXOPDVÕ� YH� XOXVODUDUDVÕ� G�]HQOHPHOHUH� X\XOPDVÕ�

HVDVWÕU� ����� .DOLWH� .RQWURO�� ³*HUoHN� NDOLWH� SHUIRUPDQVÕQÕQ�
PHYFXW�VWDQGDUWODUOD�NDUúÕODúWÕUPDNWÕU��gOo�P��G�]HQOH\LFL�ELU�
V�UHo� LoHUHQ�� VWDQGDUWODUD� X\XPX� NRUXPDN� YH\D� \HQLGHQ�
ND]DQPDN�LoLQ�JHUHNOL�H\OHPOHUGLU´� �����..��NDOLWH�J�YHQF-
HVLQLQ� WHNQLN� \|Q�� LOH� LOJLOHQLU�� ELU� FLKD]� SDUDPHWUHVLQLQ�
PHYFXW� SHUIRUPDQVÕQÕ� GH÷HUOHQGLULU�� SDUDPHWUH\L� EHOLUOHQHQ�
VWDQGDUWODUOD� NDUúÕODúWÕUÕU� YH� LVWHQHQ� KHGHIH� XODúPDN� LoLQ�
VDSPD��]HULQGH�oDOÕúÕU��
5DG\RWHUDSLQLQ� NDUPDúÕN� ELU� V�UHo� ROGX÷X� \DGVÕQDPD]� ELU�
JHUoHNWLU��d�QN��UDG\RWHUDSL��NDQVHUOL�K�FUHOHULQ�J|U�OHPH\-
HQ�ELU�úH\��UDG\DV\RQ��LOH�WHGDYLVLGLU������.DQVHU�WHGDYLVL�LoLQ�
GR÷UX�GR]�X\JXODPDVÕQÕQ�WHPHO�DPDFÕ�LVH��ELU�KÕ]ODQGÕUÕFÕQÕQ�
UDG\DV\RQ� �UHWLPLQGH� D]� ELU� VDSPD� VD÷OD\DELOPHNWLU� �����
/ø1$.
Õ� NOLQLN� NXOODQÕP� LoLQ� GHYUH\H� DOPD� V�UHFL�� KHU� ELU�
KDVWD� LoLQ� RSWLPXP� UDG\DV\RQ� X\JXODPDVÕQÕ� YH� WHGDYL�
WHNQL÷LQL� VHoPHN� LoLQ� NXOODQÕODQ� WHGDYL� SODQODPD� VLVWHPLQH�
�736��DNWDUPDN��]HUH�NDSVDPOÕ�|Oo�POHU�LoHUPHNWHGLU��'R]L-
PHWULN� |Oo�POHU� LoLQ� HQ� WHPHO� U|ODWLI� |Oo�POHU�� ;�ÕúÕQÕQÕQ�
GHULQOL÷H�ED÷OÕ�RODUDN�GH÷LúLPLQL�J|VWHUHQ�<''�YH�EHOOL�ELU�
GHULQOLNWH� ÕúÕQÕQ� G�]J�QO�÷�Q�� YH� VLPHWULVLQL� J|VWHUHQ� ,3�
SDUDPHWUHOHULQGHQ�ROXúPDNWDGÕU������<''��EHOOL�ELU�GHULQOLNWH�
|Oo�OHQ� UDG\DV\RQ� GR]XQXQ�� PDNVLPXP� GR]� GHULQOL÷LQGH�
|Oo�OHQ�GR]D�E|O�QPHVL\OH�KHVDSODQÕU� �����..�SURJUDPODUÕ��
JHQHOOLNOH� \D\ÕQODQPÕú� NÕODYX]ODUGDNL� NRQWURO� VÕNOÕ÷Õ�� WHVW�
\|QWHPOHUL� YH� WROHUDQVODUÕ� WDNLS� HWPHNWHGLU� ����� %X� NÕODYX-
]ODUÕQ�ÕúÕ÷ÕQGD��FLKD]ÕQ�EHOOL�VWDQGDUWODUGD�JHRPHWULN�OLPLWOHU�
LoLQGH� \HU� DOGÕ÷Õ� DUDúWÕUÕOGÕNWDQ� VRQUD� GR]LPHWULN� |Oo�POHUH�
EDúODQÕU��
'R÷UX� GR]� WHVSLWL�� L\L� ELU� UDG\DV\RQ� WHGDYLVLQLQ� WHPHOLGLU��
736� PRGHOOHPHVL� LOH� /ø1$.� |]HOOLNOHUL� DUDVÕQGD� \�NVHN�
G�]H\GH�ELU�X\XPD�XODúÕOPDVÕQÕ�YH�V�UG�U�OPHVLQL�VD÷ODPDN�
PHGLNDO� IL]LNoLQLQ� J|UHYLGLU� ������ /ø1$.¶ODU� LoLQ� W�P�..�
SURJUDPODUÕQÕQ�DPDFÕ��FLKD]�|]HOOLNOHULQLQ��NDEXO�YH�GHYUH\H�
DOPD� VÕUDVÕQGD� HOGH� HGLOHQ� WHPHO� GH÷HUOHUGHQ� VDSPDPDVÕQÕ�
JDUDQWL� HWPHNWLU� ����� 'DKD� GD� |QHPOLVL�� 736¶GH� NL� ÕúÕQ�
PRGHOOHULQLQ�� NXOODQÕPÕ� GHYDP� HGHQ� /ø1$.� LoLQ� X\JXQ�
ROGX÷X� GR÷UXODQPDOÕGÕU� ������ /ø1$.¶WD� KDVWD� DOÕQPD\D�
GHYDP�HGLOGL÷L� V�UHFH��<''�YH� ,3� SDUDPHWUHOHULQLQ�� WHGDYL�
SODQODPD� VLVWHPLQH� DNWDUÕODQ� SDUDPHWUHOHUOH�
NDUúÕODúWÕUÕOGÕ÷ÕQGD��������7*�����LoLQGH�NDOPDVÕ�JHUHNPHN-
WHGLU�������
%X� oDOÕúPDGD� DPDo�� ��� \ÕOOÕN� SHUL\RG� LoLQ�� DUÕ]D� VHEHEL\OH�
SDUoD�GH÷LúLPL�YH�YH\D�\ÕOOÕN�/ø1$.�..�LúOHPOHUL�ER\XQFD�
HOGH�HGLOHQ�<''�YH�,3�SDUDPHWUHOHULQL� LQFHOHPHN�YH�736¶H�
DNWDUÕODQ� |Oo�P� SDUDPHWUHOHUL� LOH� DUDVÕQGDNL� IDUNODUÕ� GH÷HU-
OHQGLUPHNWLU�

GEREÇ ve YÖNTEMLER
dDOÕúPD\D�� ����� .DVÕP� ±� ����� (\O�O� WDULKOHUL� DUDVÕQGD��
6D÷OÕN� %LOLPOHUL� hQLYHUVLWHVL��$QWDO\D� (÷LWLP� YH�$UDúWÕUPD�
+DVWDQHVL��5DG\DV\RQ�2QNRORMLVL�E|O�P�QGH�EXOXQDQ�(OHNWD�
PDUND��6\QHUJ\�3ODWIRUP�PRGHO�/LQHHU�KÕ]ODQGÕUÕFÕ¶�GD��FLKD]�
NDOLWH� NRQWURO� LúOHPOHUL� VÕUDVÕQGD� HOGH� HGLOHQ� <''� YH� ,3�
SDUDPHWUHOHUL�GDKLO� HGLOPLúWLU��gOo�POHU����YH����09�IRWRQ�
HQHUMLOHUL� LoLQ�� ,%$� PDUND� VX� IDQWRPX� �,%$�'RVLPHWU\��
6FKZDU]HQEUXFN��*HUPDQ\�%OXH�3KDQWRP��NXOODQÕODUDN�HOGH�
HGLOPLúWLU��7�P�|Oo�POHUGH�������FF�DNWLI�KDFPH�VDKLS� ,%$�
&&���PRGHO� L\RQ� RGDVÕ� �,%$�'RVLPHWU\�� 6FKZDU]HQEUXFN��

*HUPDQ\�� NXOODQÕOPÕúWÕU�� gOo�P� NXUXOXPX� ùHNLO� �¶GH�
J|VWHULOGL÷L� JLEL� ND\QDN�\�]H\� X]DNOÕ÷Õ� �.<8�� ���� FP�
RODFDN� úHNLOGH� D\DUODQPÕúWÕU�� ùHNLO� �¶GH� 7�� G� GHULQOL÷LQGH�
DEVRUEH� HGLOHQ�� 3� LVH� VDELW� ELU� UHIHUDQV� GHULQOLNWH� �GPD[��
DEVRUEH�HGLOHQ�GR]GXU�

ùHNLO����6X�IDQWRPX�|Oo�POHUL�LoLQ�NXUXOXPXQ�úHPDWLN�J|VWHULPL

��[���FP��DODQ�ER\XWXQGD�HOGH�HGLOHQ�<''��PDNVLPXP�GR]�
GHULQOL÷LQGH�����RODFDN�úHNLOGH�QRUPDOL]H�HGLOPLúWLU��'H÷HU-
OHQGLUPH\H�� HOGH� HGLOHQ�<''� H÷ULOHULQGHQ�� ����� ���� YH� ���
PP�GHULQOLNWHNL�\�]GH�GHULQ�GR]ODU��VÕUDVÕ\OD��'�����'����YH�
'����LOH�PDNVLPXP�GR]�GHULQOL÷L��5������0DNVLPXP�GR]XQ�
���¶�VLQLQ�JHoWL÷L�GHULQOLN��5����0DNVLPXP�GR]XQ�����¶QLQ�
JHoWL÷L�GHULQOLN��5����YH�0DNVLPXP�GR]XQ�����¶QÕQ�JHoWL÷L�
GHULQOLN��5����SDUDPHWUHOHUL�GDKLO�HGLOPLúWLU��$\UÕFD��'����YH�
'���� SDUDPHWUHOHULQGHQ� KHVDSODQDQ� 'RNX�)DQWRP� 2UDQÕ�
�')2�������KHVDSODQPÕú�YH�NDOLWH�LQGHNVL��.L��RODUDN�oDOÕúPD-
\D�GDKLO�HGLOPLúWLU��
,úÕQ� 3URILO� GH÷HUOHQGLULOPHVLQGH� LVH�� DOÕQDQ� W�P� SURILOOHU�
PHUNH]L� HNVHQGH� ���� RODFDN� úHNLOGH� QRUPDOL]H� HGLOPLúWLU��
��[���FP��DODQ�ER\XWXQGD������PP�GHULQOLNOHUGH�JDQWUL�WDU-
JHW� \|Q�QGH� ER\XQD� �*7�� YH� $�%� \|Q�QGH� HQLQH� �$%��
SURILOOHU� DOÕQPÕúWÕU�� 3URILO� H÷ULOHULQGHQ�� DODQ� VLPHWUL� YH�
G�]J�QO�N�SDUDPHWUHOHUL�HOGH�HGLOPLúWLU��6LPHWUL�KHVDSODPD-
ODUÕ�� QRNWD� IDUNÕ� SUHQVLELQH� J|UH� KHVDSODQPÕúWÕU�� %X� KHVDED�
J|UH�� G�]OHúWLULOPLú� DODQ� ER\XQFD�� PHUNH]� HNVHQGHQ� HúLW�
X]DNOÕNWDNL�JUDIL÷LQ�VROXQGDNL�YH�VD÷ÕQGDNL�QRNWDODU�DUDVÕQ-
GDNL�PDNVLPXP�GR]�IDUNÕ��VLPHWUL�RODUDN�WDQÕPODQPÕúWÕU�
&LKD]�NXUXOXPXQGD��NDEXO�HGLOHQ�YH�736¶�H�DNWDUÕODQ�SDUDPH-
WUH� GH÷HUOHUL� UHIHUDQV� GH÷HU� NDEXO� HGLOPLúWLU�� ����������
\ÕOODUÕ�DUDVÕQGD�JHUoHNOHúWLULOHQ����|Oo�P��\ÕOGD�LNL�NH]�ROPDN�
�]HUH��LoLQ�LVH�IDUNODU��5�����5����5����5���LoLQ�PLOL�PHWUH�
�PP�� RODUDN� EXOXQXUNHQ�'����'�����'�����.L�� \�]GH� ����
RODUDN� DUDúWÕUÕOPÕúWÕU�� '�]J�QO�N� YH� 6LPHWUL� SDUDPHWUHOHUL�
LoLQ�LVH�\�]GH�GH÷HUOHQGLUPH�\DSÕOPÕúWÕU�

BULGULAR
6X�IDQWRPXQGD�HOGH�HGLOHQ���YH����09�LoLQ�\�]GH�GHULQ�GR]�
H÷ULOHUL�úHNLO��¶�GH�J|U�OPHNWHGLU��.DVÕP������WDULKLQGH�<''�
H÷ULVLQGHQ� HOGH� HGLOHQ�5�����5����5���YH�5���GH÷HUOHULQH�
J|UH������ùXEDW�������(\O�O�WDULKOHUL�DUDVÕQGDNL�GH÷LúLPOHU�

�PP�� HOGH� HGLOPLúWLU��5����� ��09� LoLQ� ����� \ÕOÕ� ùXEDW� YH�
.DVÕP�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�����YH�����PP�����09�
LoLQ��������YH������PP�EXOXQXUNHQ�������\ÕOÕ�0DUW�YH�$UDOÕN�
D\ODUÕQGD�VÕUDVÕ\OD��09�LoLQ������YH�����PP�����09�LoLQ�����
YH������PP�EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�$UDOÕN�D\ODUÕQGD�
VÕUDVÕ\OD���09�LoLQ�����YH�����PP�����09�LoLQ�����YH������
PP�EXOXQXUNHQ�������\ÕOÕ�0DUW�YH�$UDOÕN�D\ODUÕQGD�VÕUDVÕ\OD�
��09�LoLQ�����YH�����PP�����09�LoLQ������YH������PP�EXOXQ-
PXúWXU�������\ÕOÕ�1LVDQ�YH�.DVÕP�D\ODUÕQGD�VÕUDVÕ\OD���09�
LoLQ�������YH�����PP�����09�LoLQ�������YH�����PP�EXOXQXUNHQ��
�����\ÕOÕ�0D\ÕV�YH�(\O�O�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�����YH�
�����PP�����09�LoLQ������YH�����PP�EXOXQPXúWXU�������\ÕOÕ�
ùXEDW�YH�.DVÕP�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�����YH�����PP��
���09�LoLQ������YH������PP�EXOXQXUNHQ�������\ÕOÕ�ùXEDW�YH�
(\O�O�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�����YH�����PP�����09�
LoLQ������YH������PP�EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�(\O�O�
D\ODUÕQGD�VÕUDVÕ\OD������YH������PP�����09�LoLQ������YH�����
PP� EXOXQPXúWXU�� 5��� GH÷HUL�� ����� \ÕOÕ� ùXEDW� YH� .DVÕP�
D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ������YH������PP�����09�LoLQ�����
YH� ����PP�EXOXQXUNHQ�� �����\ÕOÕ�0DUW� YH�$UDOÕN� D\ODUÕQGD�
VÕUDVÕ\OD������YH�����PP�����09�LoLQ�����YH�����PP�EXOXQ-
PXúWXU�������\ÕOÕ�ùXEDW�YH�$UDOÕN�D\ODUÕQGD�VÕUDVÕ\OD���09�
LoLQ������YH�����PP�����09�LoLQ�����YH�����PP�EXOXQXUNHQ�
�����\ÕOÕ�0DUW�YH�$UDOÕN�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�����YH�
����PP�����09�LoLQ�������YH������PP�EXOXQPXúWXU��

ùHNLO������YH����09�IRWRQ�HQHUMLOHUL�LoLQ�<''�H÷ULOHUL

�����\ÕOÕ�1LVDQ�YH�.DVÕP�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�������
YH�����PP�����09�LoLQ������YH����PP�EXOXQXUNHQ�������\ÕOÕ�
0D\ÕV�YH�(\O�O�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�����YH������PP��
���09�LoLQ�����YH�����PP�EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�
.DVÕP�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ������YH������PP�����09�
LoLQ�����YH�����PP�������\ÕOÕ�ùXEDW�YH�(\O�O�D\ODUÕQGD�VÕUDVÕ\-
OD� ��09� LoLQ� ����� YH� ����PP����09� LoLQ� ���� YH� ����PP�
EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�(\O�O�D\ODUÕQGD�VÕUDVÕ\OD���
09�LoLQ�����YH�����PP�����09�LoLQ�����YH�����PP�EXOXQPXú-
WXU�� 5���� �� 09¶� GH� ����� \ÕOÕ� ùXEDW� YH� .DVÕP� D\ODUÕ� LoLQ�
VÕUDVÕ\OD�����YH������PP�����09¶GH�VÕUDVÕ\OD�����YH�����PP�
EXOXQXUNHQ�� �����\ÕOÕ�0DUW� YH�$UDOÕN� D\ODUÕ� LoLQ� ��09¶�GH�
VÕUDVÕ\OD�����YH�����PP�����09¶�GH�VÕUDVÕ\OD�����YH�����PP�
EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�$UDOÕN�D\ODUÕ�LoLQ���09¶�GH�
VÕUDVÕ\OD�����YH�����PP�EXOXQXUNHQ����09¶�GH�VÕUDVÕ\OD�����
YH�����PP�EXOXQXUNHQ�������\ÕOÕ�0DUW�YH�$UDOÕN�D\ODUÕ�LoLQ���
09¶�GH�VÕUDVÕ\OD������YH�����PP�����09¶�GH�VÕUDVÕ\OD�����YH�
����PP�EXOXQPXúWXU�������\ÕOÕ�1LVDQ�YH�.DVÕP�D\ODUÕ�LoLQ���
09¶�GH�VÕUDVÕ\OD������YH�����PP�����09¶�GH�VÕUDVÕ\OD�����YH�
����PP�EXOXQXUNHQ�������\ÕOÕ�0D\ÕV�YH�(\O�O�D\ODUÕ� LoLQ���

09¶�GH�VÕUDVÕ\OD�����YH�����PP����09¶�GH�VÕUDVÕ\OD�����YH�
����PP�EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�.DVÕP�D\ODUÕ�LoLQ���
09¶�GH�VÕUDVÕ\OD������YH�����PP�����09¶�GH�VÕUDVÕ\OD�����YH�
����PP�EXOXQXUNHQ�� �����\ÕOÕ� ùXEDW� YH�(\O�O� D\ODUÕ� LoLQ� ��
09¶�GH�VÕUDVÕ\OD������YH�����PP����09¶�GH�VÕUDVÕ\OD�����YH�
����PP�EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�(\O�O�D\ODUÕ�LoLQ���
09¶�GH�VÕUDVÕ\OD�����YH�����PP�����09¶�GH�VÕUDVÕ\OD�����YH�
���� PP� EXOXQPXúWXU�� 5���� ��09� LoLQ� ����� \ÕOÕ� ùXEDW� YH�
.DVÕP�D\ODUÕ�LoLQ�VÕUDVÕ\OD�����YH�����PP�����09�LoLQ�VÕUDVÕ\-
OD� ���� YH� ���� PP� EXOXQXUNHQ�� ����� \ÕOÕ� 0DUW� YH�$UDOÕN�
D\ODUÕQGD� ��09¶� GH� VÕUDVÕ\OD� ���� YH� ���� PP�� ���09� LoLQ�
VÕUDVÕ\OD�����YH�����PP�EXOXQGX�������\ÕOÕ�ùXEDW�YH�$UDOÕN�
D\ODUÕQGD���09� LoLQ� VÕUDVÕ\OD� �����YH�����PP�����09� LoLQ�
VÕUDVÕ\OD�����YH����PP�EXOXQXUNHQ�������\ÕOÕ�0DUW�YH�$UDOÕN�
D\ODUÕ�LoLQ�VÕUDVÕ\OD�����YH�����PP�����09�LoLQ�VÕUDVÕ\OD������
YH�����PP�EXOXQGX�������\ÕOÕ�1LVDQ�YH�.DVÕP�D\ODUÕQGD���
09�LoLQ�VÕUDVÕ\OD�����YH�����PP�����09�LoLQ�VÕUDVÕ\OD������YH�
���PP�EXOXQXUNHQ�������\ÕOÕ�0D\ÕV�YH�(\O�O�D\ODUÕQGD���09�
LoLQ�VÕUDVÕ\OD�����YH������PP����09�LoLQ�VÕUDVÕ\OD�����YH�����
PP�EXOXQGX�������\ÕOÕ�ùXEDW�YH�.DVÕP�D\ODUÕQGD���09�LoLQ�
VÕUDVÕ\OD������YH�����PP�����09�LoLQ�VÕUDVÕ\OD�����YH�����PP�
EXOXQXUNHQ�� ����� \ÕOÕ� ùXEDW� YH� (\O�O� D\ODUÕQGD� ��09� LoLQ�
VÕUDVÕ\OD������YH������PP�����09�LoLQ�VÕUDVÕ\OD������YH������
PP�EXOXQGX�������\ÕOÕ�ùXEDW�YH�(\O�O�D\ODUÕQGD���09�LoLQ�
VÕUDVÕ\OD������YH������PP�����09�LoLQ�VÕUDVÕ\OD�����YH�����PP�
EXOXQGX�� 2UWDODPD� IDUNODU� YH� VWDQGDUW� VDSPDODUÕ� LVH� 5�����
5���� 5��� YH� 5��� LoLQ� VÕUDVÕ\OD� �� 09¶GH� �����������
���������������������YH�����������PP�RODUDN�HOGH�HGLOLUNHQ��
��� 09¶GH� ����������� ����������� ���������� YH� ����������
PP�RODUDN�HOGH�HGLOPLúWLU�

��09�LoLQ�������.DVÕP�LOH������.DVÕP�WDULKOHUL�DUDVÕQGD�HOGH�
HGLOHQ�<''�|Oo�POHULQH�DLW�'����'�����'����YH�.L�SDUDPH-
WUHOHULQLQ�GH÷LúLP�JUDIL÷L�ùHNLO��¶GH�J|U�OPHNWHGLU��%XOJXODUD�
J|UH�HQ�\�NVHN�IDUN��'���LoLQ������$UDOÕN�D\ÕQGD�������'����
LoLQ������$UDOÕN�D\ÕQGD�������'����LoLQ������$UDOÕN�YH������
.DVÕP�D\ODUÕQGD������YH�.L� LoLQ������(\O�O� D\ÕQGD� ������
RODUDN�EXOXQPXúWXU��2UWDODPD� IDUNODU� YH� VWDQGDUW� VDSPDODUÕ�
LVH� '���� '����� '���� YH� .L� LoLQ� VÕUDVÕ\OD� ������������
�����������������������YH������������RODUDN�HOGH�HGLOP-
LúWLU�

ùHNLO������09��<''�H÷ULVLQGHQ�HOGH�HGLOHQ�'����'�����'����YH�.L�
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ABSTRACT
Objective: 
4XDOLW\�FRQWURO�RI�WKH�DFFXUDF\�RI�UDGLDWLRQ�WKHUDS\�UHTXLUHV�D�VHULHV�RI�GRVLPHWULF�DQG�JHRPHWULF�
WHVWV�GXULQJ�DQG�EHIRUH� WKH� WUHDWPHQW�SHULRG��,Q� WKLV�VWXG\�� LW� LV�DLPHG�WR�H[DPLQH�WKH�3HUFHQW�
'HSWK�'RVH��3''��DQG�%HDP�3URILOH��%3��SDUDPHWHUV�REWDLQHG�GXULQJ�WKH�SDUWV�UHSODFHPHQW�GXH�
WR�EUHDNGRZQ�DQG���RU�GXULQJ�WKH�DQQXDO�/LQHDU�$FFHODUDWRU��/,1$&��TXDOLW\�FRQWURO�SURFHVVHV�

IRU� D� SHULRG� RI� WHQ� \HDUV�� DQG� WR� HYDOXDWH� WKH� GHYLDWLRQV�
EHWZHHQ� WKH� PHDVXUHPHQW� SDUDPHWHUV� WUDQVIHUUHG� WR� 7UHDW-
PHQW�3ODQQLQJ�6\VWHP�

Material and Methods:
�,Q�WKLV�VWXG\��WKH�3''�DQG�%3�SDUDPHWHUV�REWDLQHG�GXULQJ�WKH�
/,1$&�TXDOLW\�FRQWURO�SURFHVVHV�IRU�(OHNWD�EUDQG��6\QHUJ\�
3ODWIRUP�PRGHO�/LQHDU�DFFHOHUDWRU�� ORFDWHG�LQ� WKH�5DGLDWLRQ�
2QFRORJ\�'HSDUWPHQW�RI�WKH�8QLYHUVLW\�RI�+HDOWK�6FLHQFHV��
$QWDO\D�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO��EHWZHHQ�1RYHPEHU�
�����DQG�6HSWHPEHU������ZHUH�LQFOXGHG�

Results: 
)RU�WKH���09��WKH�KLJKHVW�GLIIHUHQFH�ZDV�IRXQG�WR�EH�����PP�
IRU�WKH�5���LQ�0DUFK�������)RU�WKH����09��WKH�ODUJHVW�GLIIHU-
HQFH�ZDV�����PP�IRU�WKH�5���LQ�)HEUXDU\�������7KH�ELJJHVW�
GLIIHUHQFH� IRU� WKH�)ODWQHVV�SDUDPHWHU�REWDLQHG� IURP� WKH�%3�
FXUYH�ZDV�IRXQG�WR�EH������LQ�WKH�$%�GLUHFWLRQ�LQ�'HFHPEHU�
�����IRU���09�

Conclusion: 
,Q� VLWXDWLRQV� ZKHUH� WKH� HQHUJ\� DQG� SURILOH� SDUDPHWHUV� RI��
/,1$&� GHYLFHV� DUH� OLNHO\� WR� FKDQJH�� ZDWHU� SKDQWRP�
PHDVXUHPHQWV�VKRXOG�EH�PDGH�DQG�UH�HYDOXDWHG�DFFRUGLQJ�WR�
WKH�YDOXHV�WUDQVIHUUHG�WR�WKH�WUHDWPHQW�SODQQLQJ�V\VWHP�
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G�]OHúWLULFL� ELU� ILOWUHGHQ� JHoLULOLU��7�P� EX� \RO� ER\XQFD� \HU�
DODQ�VLVWHP�SDUoDODUÕ�YH���YH\D�EX�E|O�P��HWNLOH\HQ�DUÕ]DODU��
FLKD]ÕQ� YDU� RODQ� IRWRQ� HQHUMLVL� YH� EHOLUOHQHQ� DODQ� ER\XQFD�
G�]J�QO�÷��YH�VLPHWULVL�DoÕVÕQGDQ�|QHP�WHúNLO�HWPHNWHGLU�����
5DG\RWHUDSL�FLKD]ODUÕQÕQ�NXOODQÕPÕ�NDQVHU� WHGDYLOHULQGH�VRQ�
GHUHFH� ID\GDOÕ� ROPDNOD� ELUOLNWH� oHúLWOL� ND]DODUÕQ� RUWD\D�
oÕNDELOPH�ULVNL�YDUGÕU��ø\RQL]H�UDG\DV\RQ�WHGDYLVLQGH�EX�ND]D�
ULVNLQL�RUWDGDQ�NDOGÕUPDN�LoLQ�NDOLWH�NRQWURO��..��SURJUDP-
ODUÕQ� ROXúWXUXOPDVÕ� YH� XOXVODUDUDVÕ� G�]HQOHPHOHUH� X\XOPDVÕ�

HVDVWÕU� ����� .DOLWH� .RQWURO�� ³*HUoHN� NDOLWH� SHUIRUPDQVÕQÕQ�
PHYFXW�VWDQGDUWODUOD�NDUúÕODúWÕUPDNWÕU��gOo�P��G�]HQOH\LFL�ELU�
V�UHo� LoHUHQ�� VWDQGDUWODUD� X\XPX� NRUXPDN� YH\D� \HQLGHQ�
ND]DQPDN�LoLQ�JHUHNOL�H\OHPOHUGLU´� �����..��NDOLWH�J�YHQF-
HVLQLQ� WHNQLN� \|Q�� LOH� LOJLOHQLU�� ELU� FLKD]� SDUDPHWUHVLQLQ�
PHYFXW� SHUIRUPDQVÕQÕ� GH÷HUOHQGLULU�� SDUDPHWUH\L� EHOLUOHQHQ�
VWDQGDUWODUOD� NDUúÕODúWÕUÕU� YH� LVWHQHQ� KHGHIH� XODúPDN� LoLQ�
VDSPD��]HULQGH�oDOÕúÕU��
5DG\RWHUDSLQLQ� NDUPDúÕN� ELU� V�UHo� ROGX÷X� \DGVÕQDPD]� ELU�
JHUoHNWLU��d�QN��UDG\RWHUDSL��NDQVHUOL�K�FUHOHULQ�J|U�OHPH\-
HQ�ELU�úH\��UDG\DV\RQ��LOH�WHGDYLVLGLU������.DQVHU�WHGDYLVL�LoLQ�
GR÷UX�GR]�X\JXODPDVÕQÕQ�WHPHO�DPDFÕ�LVH��ELU�KÕ]ODQGÕUÕFÕQÕQ�
UDG\DV\RQ� �UHWLPLQGH� D]� ELU� VDSPD� VD÷OD\DELOPHNWLU� �����
/ø1$.
Õ� NOLQLN� NXOODQÕP� LoLQ� GHYUH\H� DOPD� V�UHFL�� KHU� ELU�
KDVWD� LoLQ� RSWLPXP� UDG\DV\RQ� X\JXODPDVÕQÕ� YH� WHGDYL�
WHNQL÷LQL� VHoPHN� LoLQ� NXOODQÕODQ� WHGDYL� SODQODPD� VLVWHPLQH�
�736��DNWDUPDN��]HUH�NDSVDPOÕ�|Oo�POHU�LoHUPHNWHGLU��'R]L-
PHWULN� |Oo�POHU� LoLQ� HQ� WHPHO� U|ODWLI� |Oo�POHU�� ;�ÕúÕQÕQÕQ�
GHULQOL÷H�ED÷OÕ�RODUDN�GH÷LúLPLQL�J|VWHUHQ�<''�YH�EHOOL�ELU�
GHULQOLNWH� ÕúÕQÕQ� G�]J�QO�÷�Q�� YH� VLPHWULVLQL� J|VWHUHQ� ,3�
SDUDPHWUHOHULQGHQ�ROXúPDNWDGÕU������<''��EHOOL�ELU�GHULQOLNWH�
|Oo�OHQ� UDG\DV\RQ� GR]XQXQ�� PDNVLPXP� GR]� GHULQOL÷LQGH�
|Oo�OHQ�GR]D�E|O�QPHVL\OH�KHVDSODQÕU� �����..�SURJUDPODUÕ��
JHQHOOLNOH� \D\ÕQODQPÕú� NÕODYX]ODUGDNL� NRQWURO� VÕNOÕ÷Õ�� WHVW�
\|QWHPOHUL� YH� WROHUDQVODUÕ� WDNLS� HWPHNWHGLU� ����� %X� NÕODYX-
]ODUÕQ�ÕúÕ÷ÕQGD��FLKD]ÕQ�EHOOL�VWDQGDUWODUGD�JHRPHWULN�OLPLWOHU�
LoLQGH� \HU� DOGÕ÷Õ� DUDúWÕUÕOGÕNWDQ� VRQUD� GR]LPHWULN� |Oo�POHUH�
EDúODQÕU��
'R÷UX� GR]� WHVSLWL�� L\L� ELU� UDG\DV\RQ� WHGDYLVLQLQ� WHPHOLGLU��
736� PRGHOOHPHVL� LOH� /ø1$.� |]HOOLNOHUL� DUDVÕQGD� \�NVHN�
G�]H\GH�ELU�X\XPD�XODúÕOPDVÕQÕ�YH�V�UG�U�OPHVLQL�VD÷ODPDN�
PHGLNDO� IL]LNoLQLQ� J|UHYLGLU� ������ /ø1$.¶ODU� LoLQ� W�P�..�
SURJUDPODUÕQÕQ�DPDFÕ��FLKD]�|]HOOLNOHULQLQ��NDEXO�YH�GHYUH\H�
DOPD� VÕUDVÕQGD� HOGH� HGLOHQ� WHPHO� GH÷HUOHUGHQ� VDSPDPDVÕQÕ�
JDUDQWL� HWPHNWLU� ����� 'DKD� GD� |QHPOLVL�� 736¶GH� NL� ÕúÕQ�
PRGHOOHULQLQ�� NXOODQÕPÕ� GHYDP� HGHQ� /ø1$.� LoLQ� X\JXQ�
ROGX÷X� GR÷UXODQPDOÕGÕU� ������ /ø1$.¶WD� KDVWD� DOÕQPD\D�
GHYDP�HGLOGL÷L� V�UHFH��<''�YH� ,3� SDUDPHWUHOHULQLQ�� WHGDYL�
SODQODPD� VLVWHPLQH� DNWDUÕODQ� SDUDPHWUHOHUOH�
NDUúÕODúWÕUÕOGÕ÷ÕQGD��������7*�����LoLQGH�NDOPDVÕ�JHUHNPHN-
WHGLU�������
%X� oDOÕúPDGD� DPDo�� ��� \ÕOOÕN� SHUL\RG� LoLQ�� DUÕ]D� VHEHEL\OH�
SDUoD�GH÷LúLPL�YH�YH\D�\ÕOOÕN�/ø1$.�..�LúOHPOHUL�ER\XQFD�
HOGH�HGLOHQ�<''�YH�,3�SDUDPHWUHOHULQL� LQFHOHPHN�YH�736¶H�
DNWDUÕODQ� |Oo�P� SDUDPHWUHOHUL� LOH� DUDVÕQGDNL� IDUNODUÕ� GH÷HU-
OHQGLUPHNWLU�

GEREÇ ve YÖNTEMLER
dDOÕúPD\D�� ����� .DVÕP� ±� ����� (\O�O� WDULKOHUL� DUDVÕQGD��
6D÷OÕN� %LOLPOHUL� hQLYHUVLWHVL��$QWDO\D� (÷LWLP� YH�$UDúWÕUPD�
+DVWDQHVL��5DG\DV\RQ�2QNRORMLVL�E|O�P�QGH�EXOXQDQ�(OHNWD�
PDUND��6\QHUJ\�3ODWIRUP�PRGHO�/LQHHU�KÕ]ODQGÕUÕFÕ¶�GD��FLKD]�
NDOLWH� NRQWURO� LúOHPOHUL� VÕUDVÕQGD� HOGH� HGLOHQ� <''� YH� ,3�
SDUDPHWUHOHUL�GDKLO� HGLOPLúWLU��gOo�POHU����YH����09�IRWRQ�
HQHUMLOHUL� LoLQ�� ,%$� PDUND� VX� IDQWRPX� �,%$�'RVLPHWU\��
6FKZDU]HQEUXFN��*HUPDQ\�%OXH�3KDQWRP��NXOODQÕODUDN�HOGH�
HGLOPLúWLU��7�P�|Oo�POHUGH�������FF�DNWLI�KDFPH�VDKLS� ,%$�
&&���PRGHO� L\RQ� RGDVÕ� �,%$�'RVLPHWU\�� 6FKZDU]HQEUXFN��

*HUPDQ\�� NXOODQÕOPÕúWÕU�� gOo�P� NXUXOXPX� ùHNLO� �¶GH�
J|VWHULOGL÷L� JLEL� ND\QDN�\�]H\� X]DNOÕ÷Õ� �.<8�� ���� FP�
RODFDN� úHNLOGH� D\DUODQPÕúWÕU�� ùHNLO� �¶GH� 7�� G� GHULQOL÷LQGH�
DEVRUEH� HGLOHQ�� 3� LVH� VDELW� ELU� UHIHUDQV� GHULQOLNWH� �GPD[��
DEVRUEH�HGLOHQ�GR]GXU�

ùHNLO����6X�IDQWRPX�|Oo�POHUL�LoLQ�NXUXOXPXQ�úHPDWLN�J|VWHULPL

��[���FP��DODQ�ER\XWXQGD�HOGH�HGLOHQ�<''��PDNVLPXP�GR]�
GHULQOL÷LQGH�����RODFDN�úHNLOGH�QRUPDOL]H�HGLOPLúWLU��'H÷HU-
OHQGLUPH\H�� HOGH� HGLOHQ�<''� H÷ULOHULQGHQ�� ����� ���� YH� ���
PP�GHULQOLNWHNL�\�]GH�GHULQ�GR]ODU��VÕUDVÕ\OD��'�����'����YH�
'����LOH�PDNVLPXP�GR]�GHULQOL÷L��5������0DNVLPXP�GR]XQ�
���¶�VLQLQ�JHoWL÷L�GHULQOLN��5����0DNVLPXP�GR]XQ�����¶QLQ�
JHoWL÷L�GHULQOLN��5����YH�0DNVLPXP�GR]XQ�����¶QÕQ�JHoWL÷L�
GHULQOLN��5����SDUDPHWUHOHUL�GDKLO�HGLOPLúWLU��$\UÕFD��'����YH�
'���� SDUDPHWUHOHULQGHQ� KHVDSODQDQ� 'RNX�)DQWRP� 2UDQÕ�
�')2�������KHVDSODQPÕú�YH�NDOLWH�LQGHNVL��.L��RODUDN�oDOÕúPD-
\D�GDKLO�HGLOPLúWLU��
,úÕQ� 3URILO� GH÷HUOHQGLULOPHVLQGH� LVH�� DOÕQDQ� W�P� SURILOOHU�
PHUNH]L� HNVHQGH� ���� RODFDN� úHNLOGH� QRUPDOL]H� HGLOPLúWLU��
��[���FP��DODQ�ER\XWXQGD������PP�GHULQOLNOHUGH�JDQWUL�WDU-
JHW� \|Q�QGH� ER\XQD� �*7�� YH� $�%� \|Q�QGH� HQLQH� �$%��
SURILOOHU� DOÕQPÕúWÕU�� 3URILO� H÷ULOHULQGHQ�� DODQ� VLPHWUL� YH�
G�]J�QO�N�SDUDPHWUHOHUL�HOGH�HGLOPLúWLU��6LPHWUL�KHVDSODPD-
ODUÕ�� QRNWD� IDUNÕ� SUHQVLELQH� J|UH� KHVDSODQPÕúWÕU�� %X� KHVDED�
J|UH�� G�]OHúWLULOPLú� DODQ� ER\XQFD�� PHUNH]� HNVHQGHQ� HúLW�
X]DNOÕNWDNL�JUDIL÷LQ�VROXQGDNL�YH�VD÷ÕQGDNL�QRNWDODU�DUDVÕQ-
GDNL�PDNVLPXP�GR]�IDUNÕ��VLPHWUL�RODUDN�WDQÕPODQPÕúWÕU�
&LKD]�NXUXOXPXQGD��NDEXO�HGLOHQ�YH�736¶�H�DNWDUÕODQ�SDUDPH-
WUH� GH÷HUOHUL� UHIHUDQV� GH÷HU� NDEXO� HGLOPLúWLU�� ����������
\ÕOODUÕ�DUDVÕQGD�JHUoHNOHúWLULOHQ����|Oo�P��\ÕOGD�LNL�NH]�ROPDN�
�]HUH��LoLQ�LVH�IDUNODU��5�����5����5����5���LoLQ�PLOL�PHWUH�
�PP�� RODUDN� EXOXQXUNHQ�'����'�����'�����.L�� \�]GH� ����
RODUDN� DUDúWÕUÕOPÕúWÕU�� '�]J�QO�N� YH� 6LPHWUL� SDUDPHWUHOHUL�
LoLQ�LVH�\�]GH�GH÷HUOHQGLUPH�\DSÕOPÕúWÕU�

BULGULAR
6X�IDQWRPXQGD�HOGH�HGLOHQ���YH����09�LoLQ�\�]GH�GHULQ�GR]�
H÷ULOHUL�úHNLO��¶�GH�J|U�OPHNWHGLU��.DVÕP������WDULKLQGH�<''�
H÷ULVLQGHQ� HOGH� HGLOHQ�5�����5����5���YH�5���GH÷HUOHULQH�
J|UH������ùXEDW�������(\O�O�WDULKOHUL�DUDVÕQGDNL�GH÷LúLPOHU�

�PP�� HOGH� HGLOPLúWLU��5����� ��09� LoLQ� ����� \ÕOÕ� ùXEDW� YH�
.DVÕP�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�����YH�����PP�����09�
LoLQ��������YH������PP�EXOXQXUNHQ�������\ÕOÕ�0DUW�YH�$UDOÕN�
D\ODUÕQGD�VÕUDVÕ\OD��09�LoLQ������YH�����PP�����09�LoLQ�����
YH������PP�EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�$UDOÕN�D\ODUÕQGD�
VÕUDVÕ\OD���09�LoLQ�����YH�����PP�����09�LoLQ�����YH������
PP�EXOXQXUNHQ�������\ÕOÕ�0DUW�YH�$UDOÕN�D\ODUÕQGD�VÕUDVÕ\OD�
��09�LoLQ�����YH�����PP�����09�LoLQ������YH������PP�EXOXQ-
PXúWXU�������\ÕOÕ�1LVDQ�YH�.DVÕP�D\ODUÕQGD�VÕUDVÕ\OD���09�
LoLQ�������YH�����PP�����09�LoLQ�������YH�����PP�EXOXQXUNHQ��
�����\ÕOÕ�0D\ÕV�YH�(\O�O�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�����YH�
�����PP�����09�LoLQ������YH�����PP�EXOXQPXúWXU�������\ÕOÕ�
ùXEDW�YH�.DVÕP�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�����YH�����PP��
���09�LoLQ������YH������PP�EXOXQXUNHQ�������\ÕOÕ�ùXEDW�YH�
(\O�O�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�����YH�����PP�����09�
LoLQ������YH������PP�EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�(\O�O�
D\ODUÕQGD�VÕUDVÕ\OD������YH������PP�����09�LoLQ������YH�����
PP� EXOXQPXúWXU�� 5��� GH÷HUL�� ����� \ÕOÕ� ùXEDW� YH� .DVÕP�
D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ������YH������PP�����09�LoLQ�����
YH� ����PP�EXOXQXUNHQ�� �����\ÕOÕ�0DUW� YH�$UDOÕN� D\ODUÕQGD�
VÕUDVÕ\OD������YH�����PP�����09�LoLQ�����YH�����PP�EXOXQ-
PXúWXU�������\ÕOÕ�ùXEDW�YH�$UDOÕN�D\ODUÕQGD�VÕUDVÕ\OD���09�
LoLQ������YH�����PP�����09�LoLQ�����YH�����PP�EXOXQXUNHQ�
�����\ÕOÕ�0DUW�YH�$UDOÕN�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�����YH�
����PP�����09�LoLQ�������YH������PP�EXOXQPXúWXU��

ùHNLO������YH����09�IRWRQ�HQHUMLOHUL�LoLQ�<''�H÷ULOHUL

�����\ÕOÕ�1LVDQ�YH�.DVÕP�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�������
YH�����PP�����09�LoLQ������YH����PP�EXOXQXUNHQ�������\ÕOÕ�
0D\ÕV�YH�(\O�O�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�����YH������PP��
���09�LoLQ�����YH�����PP�EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�
.DVÕP�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ������YH������PP�����09�
LoLQ�����YH�����PP�������\ÕOÕ�ùXEDW�YH�(\O�O�D\ODUÕQGD�VÕUDVÕ\-
OD� ��09� LoLQ� ����� YH� ����PP����09� LoLQ� ���� YH� ����PP�
EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�(\O�O�D\ODUÕQGD�VÕUDVÕ\OD���
09�LoLQ�����YH�����PP�����09�LoLQ�����YH�����PP�EXOXQPXú-
WXU�� 5���� �� 09¶� GH� ����� \ÕOÕ� ùXEDW� YH� .DVÕP� D\ODUÕ� LoLQ�
VÕUDVÕ\OD�����YH������PP�����09¶GH�VÕUDVÕ\OD�����YH�����PP�
EXOXQXUNHQ�� �����\ÕOÕ�0DUW� YH�$UDOÕN� D\ODUÕ� LoLQ� ��09¶�GH�
VÕUDVÕ\OD�����YH�����PP�����09¶�GH�VÕUDVÕ\OD�����YH�����PP�
EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�$UDOÕN�D\ODUÕ�LoLQ���09¶�GH�
VÕUDVÕ\OD�����YH�����PP�EXOXQXUNHQ����09¶�GH�VÕUDVÕ\OD�����
YH�����PP�EXOXQXUNHQ�������\ÕOÕ�0DUW�YH�$UDOÕN�D\ODUÕ�LoLQ���
09¶�GH�VÕUDVÕ\OD������YH�����PP�����09¶�GH�VÕUDVÕ\OD�����YH�
����PP�EXOXQPXúWXU�������\ÕOÕ�1LVDQ�YH�.DVÕP�D\ODUÕ�LoLQ���
09¶�GH�VÕUDVÕ\OD������YH�����PP�����09¶�GH�VÕUDVÕ\OD�����YH�
����PP�EXOXQXUNHQ�������\ÕOÕ�0D\ÕV�YH�(\O�O�D\ODUÕ� LoLQ���

09¶�GH�VÕUDVÕ\OD�����YH�����PP����09¶�GH�VÕUDVÕ\OD�����YH�
����PP�EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�.DVÕP�D\ODUÕ�LoLQ���
09¶�GH�VÕUDVÕ\OD������YH�����PP�����09¶�GH�VÕUDVÕ\OD�����YH�
����PP�EXOXQXUNHQ�� �����\ÕOÕ� ùXEDW� YH�(\O�O� D\ODUÕ� LoLQ� ��
09¶�GH�VÕUDVÕ\OD������YH�����PP����09¶�GH�VÕUDVÕ\OD�����YH�
����PP�EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�(\O�O�D\ODUÕ�LoLQ���
09¶�GH�VÕUDVÕ\OD�����YH�����PP�����09¶�GH�VÕUDVÕ\OD�����YH�
���� PP� EXOXQPXúWXU�� 5���� ��09� LoLQ� ����� \ÕOÕ� ùXEDW� YH�
.DVÕP�D\ODUÕ�LoLQ�VÕUDVÕ\OD�����YH�����PP�����09�LoLQ�VÕUDVÕ\-
OD� ���� YH� ���� PP� EXOXQXUNHQ�� ����� \ÕOÕ� 0DUW� YH�$UDOÕN�
D\ODUÕQGD� ��09¶� GH� VÕUDVÕ\OD� ���� YH� ���� PP�� ���09� LoLQ�
VÕUDVÕ\OD�����YH�����PP�EXOXQGX�������\ÕOÕ�ùXEDW�YH�$UDOÕN�
D\ODUÕQGD���09� LoLQ� VÕUDVÕ\OD� �����YH�����PP�����09� LoLQ�
VÕUDVÕ\OD�����YH����PP�EXOXQXUNHQ�������\ÕOÕ�0DUW�YH�$UDOÕN�
D\ODUÕ�LoLQ�VÕUDVÕ\OD�����YH�����PP�����09�LoLQ�VÕUDVÕ\OD������
YH�����PP�EXOXQGX�������\ÕOÕ�1LVDQ�YH�.DVÕP�D\ODUÕQGD���
09�LoLQ�VÕUDVÕ\OD�����YH�����PP�����09�LoLQ�VÕUDVÕ\OD������YH�
���PP�EXOXQXUNHQ�������\ÕOÕ�0D\ÕV�YH�(\O�O�D\ODUÕQGD���09�
LoLQ�VÕUDVÕ\OD�����YH������PP����09�LoLQ�VÕUDVÕ\OD�����YH�����
PP�EXOXQGX�������\ÕOÕ�ùXEDW�YH�.DVÕP�D\ODUÕQGD���09�LoLQ�
VÕUDVÕ\OD������YH�����PP�����09�LoLQ�VÕUDVÕ\OD�����YH�����PP�
EXOXQXUNHQ�� ����� \ÕOÕ� ùXEDW� YH� (\O�O� D\ODUÕQGD� ��09� LoLQ�
VÕUDVÕ\OD������YH������PP�����09�LoLQ�VÕUDVÕ\OD������YH������
PP�EXOXQGX�������\ÕOÕ�ùXEDW�YH�(\O�O�D\ODUÕQGD���09�LoLQ�
VÕUDVÕ\OD������YH������PP�����09�LoLQ�VÕUDVÕ\OD�����YH�����PP�
EXOXQGX�� 2UWDODPD� IDUNODU� YH� VWDQGDUW� VDSPDODUÕ� LVH� 5�����
5���� 5��� YH� 5��� LoLQ� VÕUDVÕ\OD� �� 09¶GH� �����������
���������������������YH�����������PP�RODUDN�HOGH�HGLOLUNHQ��
��� 09¶GH� ����������� ����������� ���������� YH� ����������
PP�RODUDN�HOGH�HGLOPLúWLU�

��09�LoLQ�������.DVÕP�LOH������.DVÕP�WDULKOHUL�DUDVÕQGD�HOGH�
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ABSTRACT
Objective: 
4XDOLW\�FRQWURO�RI�WKH�DFFXUDF\�RI�UDGLDWLRQ�WKHUDS\�UHTXLUHV�D�VHULHV�RI�GRVLPHWULF�DQG�JHRPHWULF�
WHVWV�GXULQJ�DQG�EHIRUH� WKH� WUHDWPHQW�SHULRG��,Q� WKLV�VWXG\�� LW� LV�DLPHG�WR�H[DPLQH�WKH�3HUFHQW�
'HSWK�'RVH��3''��DQG�%HDP�3URILOH��%3��SDUDPHWHUV�REWDLQHG�GXULQJ�WKH�SDUWV�UHSODFHPHQW�GXH�
WR�EUHDNGRZQ�DQG���RU�GXULQJ�WKH�DQQXDO�/LQHDU�$FFHODUDWRU��/,1$&��TXDOLW\�FRQWURO�SURFHVVHV�

IRU� D� SHULRG� RI� WHQ� \HDUV�� DQG� WR� HYDOXDWH� WKH� GHYLDWLRQV�
EHWZHHQ� WKH� PHDVXUHPHQW� SDUDPHWHUV� WUDQVIHUUHG� WR� 7UHDW-
PHQW�3ODQQLQJ�6\VWHP�

Material and Methods:
�,Q�WKLV�VWXG\��WKH�3''�DQG�%3�SDUDPHWHUV�REWDLQHG�GXULQJ�WKH�
/,1$&�TXDOLW\�FRQWURO�SURFHVVHV�IRU�(OHNWD�EUDQG��6\QHUJ\�
3ODWIRUP�PRGHO�/LQHDU�DFFHOHUDWRU�� ORFDWHG�LQ� WKH�5DGLDWLRQ�
2QFRORJ\�'HSDUWPHQW�RI�WKH�8QLYHUVLW\�RI�+HDOWK�6FLHQFHV��
$QWDO\D�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO��EHWZHHQ�1RYHPEHU�
�����DQG�6HSWHPEHU������ZHUH�LQFOXGHG�

Results: 
)RU�WKH���09��WKH�KLJKHVW�GLIIHUHQFH�ZDV�IRXQG�WR�EH�����PP�
IRU�WKH�5���LQ�0DUFK�������)RU�WKH����09��WKH�ODUJHVW�GLIIHU-
HQFH�ZDV�����PP�IRU�WKH�5���LQ�)HEUXDU\�������7KH�ELJJHVW�
GLIIHUHQFH� IRU� WKH�)ODWQHVV�SDUDPHWHU�REWDLQHG� IURP� WKH�%3�
FXUYH�ZDV�IRXQG�WR�EH������LQ�WKH�$%�GLUHFWLRQ�LQ�'HFHPEHU�
�����IRU���09�

Conclusion: 
,Q� VLWXDWLRQV� ZKHUH� WKH� HQHUJ\� DQG� SURILOH� SDUDPHWHUV� RI��
/,1$&� GHYLFHV� DUH� OLNHO\� WR� FKDQJH�� ZDWHU� SKDQWRP�
PHDVXUHPHQWV�VKRXOG�EH�PDGH�DQG�UH�HYDOXDWHG�DFFRUGLQJ�WR�
WKH�YDOXHV�WUDQVIHUUHG�WR�WKH�WUHDWPHQW�SODQQLQJ�V\VWHP�
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WXQJVWHQ��HWNLOHúLPH�JLUPHGHQ�|QFH�ELUoRN�/ø1$.¶�WD�E�NPH�
PÕNQDWÕVODUÕ�VLVWHPL�WDUDIÕQGDQ�E�N�O�U��%X�PÕNQDWÕV�VLVWHPL�
D\UÕFD� RGDNODPD� YH� \|QOHQGLUPH� ERELQOHUL� LoHULU�� %�NPH�
PÕNQDWÕVÕ�� HOHNWURQ� DNÕúÕQÕQ� \|Q�Q�� GH÷LúWLUPHN� LoLQ�
NXOODQÕOÕU��$\QÕ�]DPDQGD��EHOLUOL�HQHUML\H�VDKLS�HOHNWURQODUÕQ�
ELU�oÕNÕú�SHQFHUHVLQGHQ�JHoPHOHULQH�L]LQ�YHUHUHN��VHoPH\H�GH�
KL]PHW� HGHU�� (OHNWURQODU� oÕNWÕNWDQ� VRQUD� WXQJVWHQ� KHGHIH�
oDUSDU� YH� %UHPVVWUDKOXQJ� HWNLOHúLPL� LOH� IRWRQODU� �UHWLU��
dR÷XQOXNOD��LOHUL\H�GR÷UX�\D\ÕODQ�GDU�IRWRQ�ÕúÕQÕ��GDKD�VRQUD�
G�]OHúWLULFL� ELU� ILOWUHGHQ� JHoLULOLU��7�P� EX� \RO� ER\XQFD� \HU�
DODQ�VLVWHP�SDUoDODUÕ�YH���YH\D�EX�E|O�P��HWNLOH\HQ�DUÕ]DODU��
FLKD]ÕQ� YDU� RODQ� IRWRQ� HQHUMLVL� YH� EHOLUOHQHQ� DODQ� ER\XQFD�
G�]J�QO�÷��YH�VLPHWULVL�DoÕVÕQGDQ�|QHP�WHúNLO�HWPHNWHGLU�����
5DG\RWHUDSL�FLKD]ODUÕQÕQ�NXOODQÕPÕ�NDQVHU� WHGDYLOHULQGH�VRQ�
GHUHFH� ID\GDOÕ� ROPDNOD� ELUOLNWH� oHúLWOL� ND]DODUÕQ� RUWD\D�
oÕNDELOPH�ULVNL�YDUGÕU��ø\RQL]H�UDG\DV\RQ�WHGDYLVLQGH�EX�ND]D�
ULVNLQL�RUWDGDQ�NDOGÕUPDN�LoLQ�NDOLWH�NRQWURO��..��SURJUDP-
ODUÕQ� ROXúWXUXOPDVÕ� YH� XOXVODUDUDVÕ� G�]HQOHPHOHUH� X\XOPDVÕ�

HVDVWÕU� ����� .DOLWH� .RQWURO�� ³*HUoHN� NDOLWH� SHUIRUPDQVÕQÕQ�
PHYFXW�VWDQGDUWODUOD�NDUúÕODúWÕUPDNWÕU��gOo�P��G�]HQOH\LFL�ELU�
V�UHo� LoHUHQ�� VWDQGDUWODUD� X\XPX� NRUXPDN� YH\D� \HQLGHQ�
ND]DQPDN�LoLQ�JHUHNOL�H\OHPOHUGLU´� �����..��NDOLWH�J�YHQF-
HVLQLQ� WHNQLN� \|Q�� LOH� LOJLOHQLU�� ELU� FLKD]� SDUDPHWUHVLQLQ�
PHYFXW� SHUIRUPDQVÕQÕ� GH÷HUOHQGLULU�� SDUDPHWUH\L� EHOLUOHQHQ�
VWDQGDUWODUOD� NDUúÕODúWÕUÕU� YH� LVWHQHQ� KHGHIH� XODúPDN� LoLQ�
VDSPD��]HULQGH�oDOÕúÕU��
5DG\RWHUDSLQLQ� NDUPDúÕN� ELU� V�UHo� ROGX÷X� \DGVÕQDPD]� ELU�
JHUoHNWLU��d�QN��UDG\RWHUDSL��NDQVHUOL�K�FUHOHULQ�J|U�OHPH\-
HQ�ELU�úH\��UDG\DV\RQ��LOH�WHGDYLVLGLU������.DQVHU�WHGDYLVL�LoLQ�
GR÷UX�GR]�X\JXODPDVÕQÕQ�WHPHO�DPDFÕ�LVH��ELU�KÕ]ODQGÕUÕFÕQÕQ�
UDG\DV\RQ� �UHWLPLQGH� D]� ELU� VDSPD� VD÷OD\DELOPHNWLU� �����
/ø1$.
Õ� NOLQLN� NXOODQÕP� LoLQ� GHYUH\H� DOPD� V�UHFL�� KHU� ELU�
KDVWD� LoLQ� RSWLPXP� UDG\DV\RQ� X\JXODPDVÕQÕ� YH� WHGDYL�
WHNQL÷LQL� VHoPHN� LoLQ� NXOODQÕODQ� WHGDYL� SODQODPD� VLVWHPLQH�
�736��DNWDUPDN��]HUH�NDSVDPOÕ�|Oo�POHU�LoHUPHNWHGLU��'R]L-
PHWULN� |Oo�POHU� LoLQ� HQ� WHPHO� U|ODWLI� |Oo�POHU�� ;�ÕúÕQÕQÕQ�
GHULQOL÷H�ED÷OÕ�RODUDN�GH÷LúLPLQL�J|VWHUHQ�<''�YH�EHOOL�ELU�
GHULQOLNWH� ÕúÕQÕQ� G�]J�QO�÷�Q�� YH� VLPHWULVLQL� J|VWHUHQ� ,3�
SDUDPHWUHOHULQGHQ�ROXúPDNWDGÕU������<''��EHOOL�ELU�GHULQOLNWH�
|Oo�OHQ� UDG\DV\RQ� GR]XQXQ�� PDNVLPXP� GR]� GHULQOL÷LQGH�
|Oo�OHQ�GR]D�E|O�QPHVL\OH�KHVDSODQÕU� �����..�SURJUDPODUÕ��
JHQHOOLNOH� \D\ÕQODQPÕú� NÕODYX]ODUGDNL� NRQWURO� VÕNOÕ÷Õ�� WHVW�
\|QWHPOHUL� YH� WROHUDQVODUÕ� WDNLS� HWPHNWHGLU� ����� %X� NÕODYX-
]ODUÕQ�ÕúÕ÷ÕQGD��FLKD]ÕQ�EHOOL�VWDQGDUWODUGD�JHRPHWULN�OLPLWOHU�
LoLQGH� \HU� DOGÕ÷Õ� DUDúWÕUÕOGÕNWDQ� VRQUD� GR]LPHWULN� |Oo�POHUH�
EDúODQÕU��
'R÷UX� GR]� WHVSLWL�� L\L� ELU� UDG\DV\RQ� WHGDYLVLQLQ� WHPHOLGLU��
736� PRGHOOHPHVL� LOH� /ø1$.� |]HOOLNOHUL� DUDVÕQGD� \�NVHN�
G�]H\GH�ELU�X\XPD�XODúÕOPDVÕQÕ�YH�V�UG�U�OPHVLQL�VD÷ODPDN�
PHGLNDO� IL]LNoLQLQ� J|UHYLGLU� ������ /ø1$.¶ODU� LoLQ� W�P�..�
SURJUDPODUÕQÕQ�DPDFÕ��FLKD]�|]HOOLNOHULQLQ��NDEXO�YH�GHYUH\H�
DOPD� VÕUDVÕQGD� HOGH� HGLOHQ� WHPHO� GH÷HUOHUGHQ� VDSPDPDVÕQÕ�
JDUDQWL� HWPHNWLU� ����� 'DKD� GD� |QHPOLVL�� 736¶GH� NL� ÕúÕQ�
PRGHOOHULQLQ�� NXOODQÕPÕ� GHYDP� HGHQ� /ø1$.� LoLQ� X\JXQ�
ROGX÷X� GR÷UXODQPDOÕGÕU� ������ /ø1$.¶WD� KDVWD� DOÕQPD\D�
GHYDP�HGLOGL÷L� V�UHFH��<''�YH� ,3� SDUDPHWUHOHULQLQ�� WHGDYL�
SODQODPD� VLVWHPLQH� DNWDUÕODQ� SDUDPHWUHOHUOH�
NDUúÕODúWÕUÕOGÕ÷ÕQGD��������7*�����LoLQGH�NDOPDVÕ�JHUHNPHN-
WHGLU�������
%X� oDOÕúPDGD� DPDo�� ��� \ÕOOÕN� SHUL\RG� LoLQ�� DUÕ]D� VHEHEL\OH�
SDUoD�GH÷LúLPL�YH�YH\D�\ÕOOÕN�/ø1$.�..�LúOHPOHUL�ER\XQFD�
HOGH�HGLOHQ�<''�YH�,3�SDUDPHWUHOHULQL� LQFHOHPHN�YH�736¶H�
DNWDUÕODQ� |Oo�P� SDUDPHWUHOHUL� LOH� DUDVÕQGDNL� IDUNODUÕ� GH÷HU-
OHQGLUPHNWLU�

GEREÇ ve YÖNTEMLER
dDOÕúPD\D�� ����� .DVÕP� ±� ����� (\O�O� WDULKOHUL� DUDVÕQGD��
6D÷OÕN� %LOLPOHUL� hQLYHUVLWHVL��$QWDO\D� (÷LWLP� YH�$UDúWÕUPD�
+DVWDQHVL��5DG\DV\RQ�2QNRORMLVL�E|O�P�QGH�EXOXQDQ�(OHNWD�
PDUND��6\QHUJ\�3ODWIRUP�PRGHO�/LQHHU�KÕ]ODQGÕUÕFÕ¶�GD��FLKD]�
NDOLWH� NRQWURO� LúOHPOHUL� VÕUDVÕQGD� HOGH� HGLOHQ� <''� YH� ,3�
SDUDPHWUHOHUL�GDKLO� HGLOPLúWLU��gOo�POHU����YH����09�IRWRQ�
HQHUMLOHUL� LoLQ�� ,%$� PDUND� VX� IDQWRPX� �,%$�'RVLPHWU\��
6FKZDU]HQEUXFN��*HUPDQ\�%OXH�3KDQWRP��NXOODQÕODUDN�HOGH�
HGLOPLúWLU��7�P�|Oo�POHUGH�������FF�DNWLI�KDFPH�VDKLS� ,%$�
&&���PRGHO� L\RQ� RGDVÕ� �,%$�'RVLPHWU\�� 6FKZDU]HQEUXFN��

*HUPDQ\�� NXOODQÕOPÕúWÕU�� gOo�P� NXUXOXPX� ùHNLO� �¶GH�
J|VWHULOGL÷L� JLEL� ND\QDN�\�]H\� X]DNOÕ÷Õ� �.<8�� ���� FP�
RODFDN� úHNLOGH� D\DUODQPÕúWÕU�� ùHNLO� �¶GH� 7�� G� GHULQOL÷LQGH�
DEVRUEH� HGLOHQ�� 3� LVH� VDELW� ELU� UHIHUDQV� GHULQOLNWH� �GPD[��
DEVRUEH�HGLOHQ�GR]GXU�

ùHNLO����6X�IDQWRPX�|Oo�POHUL�LoLQ�NXUXOXPXQ�úHPDWLN�J|VWHULPL

��[���FP��DODQ�ER\XWXQGD�HOGH�HGLOHQ�<''��PDNVLPXP�GR]�
GHULQOL÷LQGH�����RODFDN�úHNLOGH�QRUPDOL]H�HGLOPLúWLU��'H÷HU-
OHQGLUPH\H�� HOGH� HGLOHQ�<''� H÷ULOHULQGHQ�� ����� ���� YH� ���
PP�GHULQOLNWHNL�\�]GH�GHULQ�GR]ODU��VÕUDVÕ\OD��'�����'����YH�
'����LOH�PDNVLPXP�GR]�GHULQOL÷L��5������0DNVLPXP�GR]XQ�
���¶�VLQLQ�JHoWL÷L�GHULQOLN��5����0DNVLPXP�GR]XQ�����¶QLQ�
JHoWL÷L�GHULQOLN��5����YH�0DNVLPXP�GR]XQ�����¶QÕQ�JHoWL÷L�
GHULQOLN��5����SDUDPHWUHOHUL�GDKLO�HGLOPLúWLU��$\UÕFD��'����YH�
'���� SDUDPHWUHOHULQGHQ� KHVDSODQDQ� 'RNX�)DQWRP� 2UDQÕ�
�')2�������KHVDSODQPÕú�YH�NDOLWH�LQGHNVL��.L��RODUDN�oDOÕúPD-
\D�GDKLO�HGLOPLúWLU��
,úÕQ� 3URILO� GH÷HUOHQGLULOPHVLQGH� LVH�� DOÕQDQ� W�P� SURILOOHU�
PHUNH]L� HNVHQGH� ���� RODFDN� úHNLOGH� QRUPDOL]H� HGLOPLúWLU��
��[���FP��DODQ�ER\XWXQGD������PP�GHULQOLNOHUGH�JDQWUL�WDU-
JHW� \|Q�QGH� ER\XQD� �*7�� YH� $�%� \|Q�QGH� HQLQH� �$%��
SURILOOHU� DOÕQPÕúWÕU�� 3URILO� H÷ULOHULQGHQ�� DODQ� VLPHWUL� YH�
G�]J�QO�N�SDUDPHWUHOHUL�HOGH�HGLOPLúWLU��6LPHWUL�KHVDSODPD-
ODUÕ�� QRNWD� IDUNÕ� SUHQVLELQH� J|UH� KHVDSODQPÕúWÕU�� %X� KHVDED�
J|UH�� G�]OHúWLULOPLú� DODQ� ER\XQFD�� PHUNH]� HNVHQGHQ� HúLW�
X]DNOÕNWDNL�JUDIL÷LQ�VROXQGDNL�YH�VD÷ÕQGDNL�QRNWDODU�DUDVÕQ-
GDNL�PDNVLPXP�GR]�IDUNÕ��VLPHWUL�RODUDN�WDQÕPODQPÕúWÕU�
&LKD]�NXUXOXPXQGD��NDEXO�HGLOHQ�YH�736¶�H�DNWDUÕODQ�SDUDPH-
WUH� GH÷HUOHUL� UHIHUDQV� GH÷HU� NDEXO� HGLOPLúWLU�� ����������
\ÕOODUÕ�DUDVÕQGD�JHUoHNOHúWLULOHQ����|Oo�P��\ÕOGD�LNL�NH]�ROPDN�
�]HUH��LoLQ�LVH�IDUNODU��5�����5����5����5���LoLQ�PLOL�PHWUH�
�PP�� RODUDN� EXOXQXUNHQ�'����'�����'�����.L�� \�]GH� ����
RODUDN� DUDúWÕUÕOPÕúWÕU�� '�]J�QO�N� YH� 6LPHWUL� SDUDPHWUHOHUL�
LoLQ�LVH�\�]GH�GH÷HUOHQGLUPH�\DSÕOPÕúWÕU�

BULGULAR
6X�IDQWRPXQGD�HOGH�HGLOHQ���YH����09�LoLQ�\�]GH�GHULQ�GR]�
H÷ULOHUL�úHNLO��¶�GH�J|U�OPHNWHGLU��.DVÕP������WDULKLQGH�<''�
H÷ULVLQGHQ� HOGH� HGLOHQ�5�����5����5���YH�5���GH÷HUOHULQH�
J|UH������ùXEDW�������(\O�O�WDULKOHUL�DUDVÕQGDNL�GH÷LúLPOHU�

�PP�� HOGH� HGLOPLúWLU��5����� ��09� LoLQ� ����� \ÕOÕ� ùXEDW� YH�
.DVÕP�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�����YH�����PP�����09�
LoLQ��������YH������PP�EXOXQXUNHQ�������\ÕOÕ�0DUW�YH�$UDOÕN�
D\ODUÕQGD�VÕUDVÕ\OD��09�LoLQ������YH�����PP�����09�LoLQ�����
YH������PP�EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�$UDOÕN�D\ODUÕQGD�
VÕUDVÕ\OD���09�LoLQ�����YH�����PP�����09�LoLQ�����YH������
PP�EXOXQXUNHQ�������\ÕOÕ�0DUW�YH�$UDOÕN�D\ODUÕQGD�VÕUDVÕ\OD�
��09�LoLQ�����YH�����PP�����09�LoLQ������YH������PP�EXOXQ-
PXúWXU�������\ÕOÕ�1LVDQ�YH�.DVÕP�D\ODUÕQGD�VÕUDVÕ\OD���09�
LoLQ�������YH�����PP�����09�LoLQ�������YH�����PP�EXOXQXUNHQ��
�����\ÕOÕ�0D\ÕV�YH�(\O�O�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�����YH�
�����PP�����09�LoLQ������YH�����PP�EXOXQPXúWXU�������\ÕOÕ�
ùXEDW�YH�.DVÕP�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�����YH�����PP��
���09�LoLQ������YH������PP�EXOXQXUNHQ�������\ÕOÕ�ùXEDW�YH�
(\O�O�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�����YH�����PP�����09�
LoLQ������YH������PP�EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�(\O�O�
D\ODUÕQGD�VÕUDVÕ\OD������YH������PP�����09�LoLQ������YH�����
PP� EXOXQPXúWXU�� 5��� GH÷HUL�� ����� \ÕOÕ� ùXEDW� YH� .DVÕP�
D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ������YH������PP�����09�LoLQ�����
YH� ����PP�EXOXQXUNHQ�� �����\ÕOÕ�0DUW� YH�$UDOÕN� D\ODUÕQGD�
VÕUDVÕ\OD������YH�����PP�����09�LoLQ�����YH�����PP�EXOXQ-
PXúWXU�������\ÕOÕ�ùXEDW�YH�$UDOÕN�D\ODUÕQGD�VÕUDVÕ\OD���09�
LoLQ������YH�����PP�����09�LoLQ�����YH�����PP�EXOXQXUNHQ�
�����\ÕOÕ�0DUW�YH�$UDOÕN�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�����YH�
����PP�����09�LoLQ�������YH������PP�EXOXQPXúWXU��

ùHNLO������YH����09�IRWRQ�HQHUMLOHUL�LoLQ�<''�H÷ULOHUL

�����\ÕOÕ�1LVDQ�YH�.DVÕP�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�������
YH�����PP�����09�LoLQ������YH����PP�EXOXQXUNHQ�������\ÕOÕ�
0D\ÕV�YH�(\O�O�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ�����YH������PP��
���09�LoLQ�����YH�����PP�EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�
.DVÕP�D\ODUÕQGD�VÕUDVÕ\OD���09�LoLQ������YH������PP�����09�
LoLQ�����YH�����PP�������\ÕOÕ�ùXEDW�YH�(\O�O�D\ODUÕQGD�VÕUDVÕ\-
OD� ��09� LoLQ� ����� YH� ����PP����09� LoLQ� ���� YH� ����PP�
EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�(\O�O�D\ODUÕQGD�VÕUDVÕ\OD���
09�LoLQ�����YH�����PP�����09�LoLQ�����YH�����PP�EXOXQPXú-
WXU�� 5���� �� 09¶� GH� ����� \ÕOÕ� ùXEDW� YH� .DVÕP� D\ODUÕ� LoLQ�
VÕUDVÕ\OD�����YH������PP�����09¶GH�VÕUDVÕ\OD�����YH�����PP�
EXOXQXUNHQ�� �����\ÕOÕ�0DUW� YH�$UDOÕN� D\ODUÕ� LoLQ� ��09¶�GH�
VÕUDVÕ\OD�����YH�����PP�����09¶�GH�VÕUDVÕ\OD�����YH�����PP�
EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�$UDOÕN�D\ODUÕ�LoLQ���09¶�GH�
VÕUDVÕ\OD�����YH�����PP�EXOXQXUNHQ����09¶�GH�VÕUDVÕ\OD�����
YH�����PP�EXOXQXUNHQ�������\ÕOÕ�0DUW�YH�$UDOÕN�D\ODUÕ�LoLQ���
09¶�GH�VÕUDVÕ\OD������YH�����PP�����09¶�GH�VÕUDVÕ\OD�����YH�
����PP�EXOXQPXúWXU�������\ÕOÕ�1LVDQ�YH�.DVÕP�D\ODUÕ�LoLQ���
09¶�GH�VÕUDVÕ\OD������YH�����PP�����09¶�GH�VÕUDVÕ\OD�����YH�
����PP�EXOXQXUNHQ�������\ÕOÕ�0D\ÕV�YH�(\O�O�D\ODUÕ� LoLQ���

09¶�GH�VÕUDVÕ\OD�����YH�����PP����09¶�GH�VÕUDVÕ\OD�����YH�
����PP�EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�.DVÕP�D\ODUÕ�LoLQ���
09¶�GH�VÕUDVÕ\OD������YH�����PP�����09¶�GH�VÕUDVÕ\OD�����YH�
����PP�EXOXQXUNHQ�� �����\ÕOÕ� ùXEDW� YH�(\O�O� D\ODUÕ� LoLQ� ��
09¶�GH�VÕUDVÕ\OD������YH�����PP����09¶�GH�VÕUDVÕ\OD�����YH�
����PP�EXOXQPXúWXU�������\ÕOÕ�ùXEDW�YH�(\O�O�D\ODUÕ�LoLQ���
09¶�GH�VÕUDVÕ\OD�����YH�����PP�����09¶�GH�VÕUDVÕ\OD�����YH�
���� PP� EXOXQPXúWXU�� 5���� ��09� LoLQ� ����� \ÕOÕ� ùXEDW� YH�
.DVÕP�D\ODUÕ�LoLQ�VÕUDVÕ\OD�����YH�����PP�����09�LoLQ�VÕUDVÕ\-
OD� ���� YH� ���� PP� EXOXQXUNHQ�� ����� \ÕOÕ� 0DUW� YH�$UDOÕN�
D\ODUÕQGD� ��09¶� GH� VÕUDVÕ\OD� ���� YH� ���� PP�� ���09� LoLQ�
VÕUDVÕ\OD�����YH�����PP�EXOXQGX�������\ÕOÕ�ùXEDW�YH�$UDOÕN�
D\ODUÕQGD���09� LoLQ� VÕUDVÕ\OD� �����YH�����PP�����09� LoLQ�
VÕUDVÕ\OD�����YH����PP�EXOXQXUNHQ�������\ÕOÕ�0DUW�YH�$UDOÕN�
D\ODUÕ�LoLQ�VÕUDVÕ\OD�����YH�����PP�����09�LoLQ�VÕUDVÕ\OD������
YH�����PP�EXOXQGX�������\ÕOÕ�1LVDQ�YH�.DVÕP�D\ODUÕQGD���
09�LoLQ�VÕUDVÕ\OD�����YH�����PP�����09�LoLQ�VÕUDVÕ\OD������YH�
���PP�EXOXQXUNHQ�������\ÕOÕ�0D\ÕV�YH�(\O�O�D\ODUÕQGD���09�
LoLQ�VÕUDVÕ\OD�����YH������PP����09�LoLQ�VÕUDVÕ\OD�����YH�����
PP�EXOXQGX�������\ÕOÕ�ùXEDW�YH�.DVÕP�D\ODUÕQGD���09�LoLQ�
VÕUDVÕ\OD������YH�����PP�����09�LoLQ�VÕUDVÕ\OD�����YH�����PP�
EXOXQXUNHQ�� ����� \ÕOÕ� ùXEDW� YH� (\O�O� D\ODUÕQGD� ��09� LoLQ�
VÕUDVÕ\OD������YH������PP�����09�LoLQ�VÕUDVÕ\OD������YH������
PP�EXOXQGX�������\ÕOÕ�ùXEDW�YH�(\O�O�D\ODUÕQGD���09�LoLQ�
VÕUDVÕ\OD������YH������PP�����09�LoLQ�VÕUDVÕ\OD�����YH�����PP�
EXOXQGX�� 2UWDODPD� IDUNODU� YH� VWDQGDUW� VDSPDODUÕ� LVH� 5�����
5���� 5��� YH� 5��� LoLQ� VÕUDVÕ\OD� �� 09¶GH� �����������
���������������������YH�����������PP�RODUDN�HOGH�HGLOLUNHQ��
��� 09¶GH� ����������� ����������� ���������� YH� ����������
PP�RODUDN�HOGH�HGLOPLúWLU�

��09�LoLQ�������.DVÕP�LOH������.DVÕP�WDULKOHUL�DUDVÕQGD�HOGH�
HGLOHQ�<''�|Oo�POHULQH�DLW�'����'�����'����YH�.L�SDUDPH-
WUHOHULQLQ�GH÷LúLP�JUDIL÷L�ùHNLO��¶GH�J|U�OPHNWHGLU��%XOJXODUD�
J|UH�HQ�\�NVHN�IDUN��'���LoLQ������$UDOÕN�D\ÕQGD�������'����
LoLQ������$UDOÕN�D\ÕQGD�������'����LoLQ������$UDOÕN�YH������
.DVÕP�D\ODUÕQGD������YH�.L� LoLQ������(\O�O� D\ÕQGD� ������
RODUDN�EXOXQPXúWXU��2UWDODPD� IDUNODU� YH� VWDQGDUW� VDSPDODUÕ�
LVH� '���� '����� '���� YH� .L� LoLQ� VÕUDVÕ\OD� ������������
�����������������������YH������������RODUDN�HOGH�HGLOP-
LúWLU�

ùHNLO������09��<''�H÷ULVLQGHQ�HOGH�HGLOHQ�'����'�����'����YH�.L�
��������������SDUDPHWUHOHULQLQ������.DVÕP�WDULKOL�GH÷HUOHULQH�J|UH�GH÷LúLP�JUDIL÷L

���09�LoLQ�������.DVÕP�LOH������(\O�O�WDULKOHUL�DUDVÕQGD�HOGH�
HGLOHQ�<''�|Oo�POHULQH�DLW�'����'�����'����YH�.L�SDUDPH-

WUHOHULQLQ�GH÷LúLP�JUDIL÷L�ùHNLO��¶GH�J|U�OPHNWHGLU��%XOJXODUD�
J|UH�HQ�\�NVHN�IDUN��'���LoLQ������ùXEDW�D\ÕQGD�������'����
LoLQ������ùXEDW������.DVÕP�D\ODUÕQGD�������'����LoLQ������
.DVÕP� D\ÕQGD� ������ YH� .L� LoLQ� ����� (\O�O� D\ÕQGD� ������
RODUDN�EXOXQPXúWXU��2UWDODPD� IDUNODU� YH� VWDQGDUW� VDSPDODUÕ�
LVH� '���� '����� '���� YH� .L� LoLQ� VÕUDVÕ\OD� ������������
�����������������������YH������������RODUDN�EXOXQPXú-
WXU�

ùHNLO�������09��<''�H÷ULVLQGHQ�HOGH�HGLOHQ�'����'�����'����YH�
�����������.L�SDUDPHWUHOHULQLQ������.DVÕP�WDULKOL�GH÷HUOHULQH�J|UH�GH÷LúLP�JUDIL÷L

�� �ùHNLO��D��YH����09��ùHNLO��E�� LoLQ�������.DVÕP��������
(\O�O�\ÕOODUÕ�DUDVÕQGDNL�*7�YH�$%�G�]OHPOHUGHNL�,3�H÷ULOHUL�
ùHNLO��¶�GH�J|U�OPHNWHGLU�

ùHNLO������09������.DVÕP������(\O�O�DUDVÕ�SURILO�H÷ULOHUL��D������09������
.DVÕP��������(\O�O�DUDVÕ�SURILO�H÷ULOHUL��E�

,3¶GHQ�HOGH�HGLOHQ�G�]J�QO�N�YH�VLPHWUL�\�]GH�GH÷HUOHUL�*7�
YH�$%�G�]OHPOHU�LoL�7DEOR�,¶GH�\HU�DOPDNWDGÕU��

7DEOR�,��,úÕQ�3URILO�(÷ULOHULQGHQ�HOGH�HGLOHQ�'�]J�QO�N�YH�
���������������6LPHWUL���GH÷HUOHUL

%XOJXODUD� J|UH�� G�]J�QO�N� NDEXO� GH÷HUOHUL� LOH� HQ� E�\�N�
IDNODU����09�LoLQ�$%�\|QGH������$UDOÕN�D\ÕQGD������LNHQ��
*7� \|QGH� ����� .DVÕP� D\ÕQGD� ����� RODUDN� EXOXQPXúWXU��
2UWDODPD� IDUN� YH� VWDQGDUW� VDSPDODUÕ� LVH� $%� YH� *7� LoLQ�
VÕUDVÕ\OD�����������YH�����������RODUDN�HOGH�HGLOPLúWLU��6LPH-
WUL�NDEXO�GH÷HUOHUL� LOH�HQ�E�\�N�IDUNODU� LVH��$%�\|QGH������
.DVÕP�D\ÕQGD�������LNHQ��*7�\|QGH������(\O�O�D\ÕQGD������
RODUDN�EXOXQPXúWXU��2UWDODPD�IDUN�YH�VWDQGDUW�VDSPDODUÕ�LVH�
$%� YH� *7� LoLQ� VÕUDVÕ\OD� ���������� YH� ������ ����� RODUDN�
EXOXQPXúWXU���
���09� LoLQ�$%� \|QGH� �����1LVDQ� �� ����� (\O�O� D\ODUÕQGD�
�����LNHQ��*7�\|QGH������$UDOÕN�D\ÕQGD������RODUDN�EXOXQ-
PXúWXU��2UWDODPD� IDUN� YH� VWDQGDUW� VDSPDODUÕ� LVH�$%�YH�*7�
LoLQ� VÕUDVÕ\OD� ���������� YH� ���������� RODUDN� EXOXQPXúWXU��
6LPHWUL� NDEXO� GH÷HUOHUL� LOH� HQ� E�\�N� IDUNODU� LVH��$%�\|QGH�
�����0DUW�D\ÕQGD������LNHQ��*7�\|QGH������0D\ÕV�D\ÕQGD�
�����RODUDN�EXOXQPXúWXU��2UWDODPD�IDUN�YH�VWDQGDUW�VDSPD-
ODUÕ� LVH�$%� YH� *7� LoLQ� VÕUDVÕ\OD� ���������� YH� ����������
RODUDN�EXOXQPXúWXU���

<):<1̪5)�^M�;76=i
5DG\DV\RQ�LOH�NDQVHU�WHGDYLVL��736¶GH��KDVWDODUÕQ�ELOJLVD\DUOÕ�
WRPRJUDIL�J|U�QW�OHUL��]HULQGH�\DSÕODQ�WHGDYL�SODQODUÕQD�J|UH�
X\JXODQPDNWDGÕU�� +DVWD� WHGDYL� SODQODPDODUÕ� \DSÕOÕUNHQ��
VLVWHPH� \�NOHQHQ� |Oo�POHULQH� DLW� GR]LPHWULN� SDUDPHWUHOHU�
NXOODQÕOPDNWDGÕU�� %X� SDUDPHWUHOHU�� PHUNH]L� HNVHQ� ER\XQFD�
GH÷LúHQ� GR]� \�]GHVL� �<''��� 'RNX�IDQWRP� RUDQÕ� �')2���
'RNX�PDNVLPXP� RUDQÕ� �'02��� ÕúÕQ� SURILOOHULQLQ� KHP�
UHIHUDQV�KHP�GH�UHIHUDQV�ROPD\DQ�NRúXOODU�LoLQ�DODQ�ER\XWXQD�
ED÷OÕ�YHULP�IDNW|UOHULGLU������
dDOÕúPDGD�� 736¶H� DNWDUÕODFDN� |Oo�P� SDUDPHWUHOHUL� øQJLOL]�
5DG\RORML� 'HUJLVL� ��� ����� YH� 8OXVODUDUDVÕ� (OHNWURWHNQLN�
.RPLV\RQX� �,(&� ������� SURWRNRO�� ����� L]OHQHUHN� GH÷HU-
OHQGLULOPLúWLU��/LQHHU�KÕ]ODQGÕUÕFÕODUÕQ��X]XQ�ELU�SHUL\RG� LoLQ�
HQHUML�NDUDUOÕOÕ÷Õ�KDNNÕQGD�\HWHUOL�VD\ÕGD�\D\ÕQ�ROPDGÕ÷Õ�LoLQ�
EXOJXODUÕPÕ]OD� |QFHNL� DUDúWÕUPDODU� DUDVÕQGD� GR÷UXGDQ� ELU�
NDUúÕODúWÕUPD�\DSÕODPDPÕúWÕU��%XQXQOD�ELUOLNWH��3HQJ�YH�DUN��
EDúND� ELU� W�U� (OHNWD� OLQHHU� KÕ]ODQGÕUÕFÕGD�� HQHUMLQLQ� ����
DUDOÕ÷ÕQGD�NDOGÕ÷ÕQÕ�J|VWHUHQ�ELU�oDOÕúPD�\D\ÕQODPÕúWÕU�������
<''� |Oo�POHULQGH�� ÕúÕQ� NDOLWHVL� SDUDPHWUHOHUL� GH÷HU-
OHQGLUPHVLQGH�� |]HOOLNOH�'�����')2������ YH�5��� SDUDPH-
WUHOHULQLQ�\DQÕ�VÕUD�5���SDUDPHWUHVLQLQ�GH�GH÷HUOHQGLULOPHVL�
|QHULOPHNWHGLU� ������ %L]LP� oDOÕúPDPÕ]GD� ��� \ÕOOÕN� SHUL\RG�
ER\XQFD�� 736¶� H� \�NOHQHQ� GH÷HUOHU� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD�
W�P�YHULOHU��ELUNDo�DGHW�����PP���������IDUN�GÕúÕQGD���PP���
�� �� OLPLWOHUL� LoLQGH� EXOXQPXúWXU��$QFDN� \ÕOODU� DUDVÕQGDNL�
IDUNODU��ED]Õ�GH÷HUOHUGH��PP������GÕúÕQGDGÕU��%X��XOXVODUDUDVÕ�
SURWRNROOHUGH� ELU� GH÷HUOHQGLUPH� YH� KDWD� NULWHUL� ROPDPDNOD�
EHUDEHU�� DUDGDNL� IDUNÕQ�E�\�NO�÷��ROGXNoD�GLNNDW� oHNLFLGLU��
(Q�E�\�N�IDUN���09�LoLQ�5����GH÷HULQGH�������.DVÕP���PP�
LNHQ� ����� (\O�O� D\ÕQGD� �����PP� ROGX÷X� LoLQ� ����PP� IDUN�
EXOXQPDNWDGÕU�����09�LoLQ�LVH�HQ�E�\�N�IDUN�5���GH÷HULQGH�
�����0DUW�±�����PP�LNHQ������ùXEDW�D\ÕQGD�����PP�ROGX÷X�
LoLQ�����PP�IDUN�ROGX÷X�J|U�QPHNWHGLU�

$UÕ]D�VRQUDVÕ�LON�|Oo�POHUGH��W�P�SDUDPHWUHOHULQ�OLPLW�GÕúÕQD�
oÕNWÕ÷Õ�YH�YH\D�OLPLWH�oRN�\DNODúWÕ÷Õ�J|U�OP�úW�U��g]HOOLNOH��
E�N�OPH�PÕNQDWÕVODUÕ�YH�EXQODUÕ�HWNLOH\HQ�PHNDQLN�SDUoDODUÕQ�
GH÷LúLPLQGH�� HQHUML� YH� SURILO� G�]J�QO�÷�Q�Q� HWNLOHQGL÷LQH�
GDLU� oDOÕúPDODU� PHYFXWWXU� ����� %X� PHNDQLN� GH÷LúLPOHULQ�
DUGÕQGDQ�JHUHNOL�D\DUODUÕQ�\DSÕOPDPDVÕ�YH�|Oo�POHULQ�WHNUDU-
ODQPDPDVÕ� GXUXPXQGD����¶GDQ� GDKD� \�NVHN� IDUNOÕOÕNODUÕQ�
GR÷DELOHFH÷L�ELOGLULOPLúWLU� �����5XWLQ�SDUoD�GH÷LúLPL�VRQUDVÕ�
DOÕQDQ�|Oo�POHUGH�NOLQLN�WHFU�EHPL]GH�\DNODúÕN����FLYDUÕQGD�
IDUNOÕOÕNODU�J|UHELOPHNOH�EHUDEHU��FLKD]GD�\DSÕODQ�D\DUODPD-
ODU� VRQXFX�EXOJXODUÕPÕ]GD�YDU�RODQ�GH÷HUOHU�HOGH�HGLOPLúWLU��
%XOJXODUGD��KDVWD�VD\ÕVÕQÕQ�DUWÕúÕ�YH\D�FLKD]ÕQ�\ÕO�RODUDN�\Dú�
DOPDVÕQD� SDUDOHO� ELU� GH÷LúLP� J|U�OPHPLúWLU��$\QÕ� ]DPDQGD��
<''�SDUDPHWUHOHULQLQ�KHUKDQJL�ELULQGH�J|U�OHQ�PDNVLPXP�
IDUNÕQ�GL÷HU�SDUDPHWUHOHULQ�SDUDOHO�RODUDN�GH÷LúLPLQH�GDLU�ELU�
EXOJX\D�UDVWODQPDPÕúWÕU��$ODQ�G�]J�QO�÷�Q�Q�GH÷LúLP�RUDQÕ�
LOH�VLPHWUL�GH÷LúLP�RUDQÕQGD�GD�ELU�SDUDOHOOLN�J|U�OPHPHNOH�
EHUDEHU�� $%� LOH� *7� DUDVÕQGDNL� IDUNODU� LoLQGH� SDUDOHO� ELU�
GH÷LúLP�ROPDGÕ÷Õ�EXOXQPXúWXU�
')2������ YH� ��� FP� GHULQOLNWHNL� |Oo�POHU� N4� EHOLUOHQPH-
VLQGH�|QHPOLGLU�������.4�GH÷HULQLQ�DEVRUEH�GR]�|Oo�POHULQGH�
|QHPOL� ELU� SDUDPHWUH� ROPDVÕ� VHEHEL\OH� oDOÕúPD� GD� VÕQÕUODU�
LoLQGH� ����� GH÷LúPLú� ROPDVÕ� DEVRUEH� GR]� |Oo�POHULQGH�
NXOODQÕODQ� SDUDPHWUHOHU� LoLQGH� KHUKDQJL� ELU� GH÷LúLNOL÷H�
JLGLOPHVLQH�JHUHN�ROPDGÕ÷ÕQÕ�J|VWHUPLúWLU�
/LQHHU� +Õ]ODQGÕUÕFÕ� FLKD]ODUÕQÕQ�� |]HOOLNOH� HQHUML� YH� SURILO�
SDUDPHWUHOHULQ�GH÷LúPH�RODVÕOÕ÷Õ�LoHUHQ�GXUXPODUGD��VX�IDQWR-
PX� |Oo�POHULQLQ� \DSÕOPDVÕ� YH� WHGDYL� SODQODPD� VLVWHPLQH�
DNWDUÕODQ�GH÷HUOHUH�J|UH�WHNUDU�GH÷HUOHQGLULOPHVL�JHUHNPHNWH-
GLU�

(WLN�.XUXO��
dDOÕúPD�� LQVDQ� YH� KD\YDQ� �]HULQGH� \DSÕODQ� ELU� oDOÕúPD�
ROPDGÕ÷Õ�� FLKD]� NDOLWH� NRQWURO�Q�Q� UHWURVSHNWLI� ELU� GH÷HU-
OHQGLUPHVL�ROGX÷X�LoLQ�HWLN�NXUXO�EDúYXUXVX�\DSÕOPDPÕúWÕU�

<D]DU�.DWNÕODUÕ��
)LNLU� ��$�ø�� ��7DVDUÕP�±�$�ø��'HQHWOHPH�ø�+�6���.D\QDNODU�±�
$�ø��� ø�+�6��� 0DO]HPHOHU� ±�$�ø��� 9HUL� 7RSODQPDVÕ� YH�YH\D�
øúOHPHVL���$�ø���$QDOL]�YH�YH\D�<RUXP�±�$�ø���ø�+�6���/LWHUDW�U�
7DUDPDVÕ���$�ø���ø�+�6��<D]Õ\Õ�<D]DQ���$�ø����(OHúWLUHO�øQFHOHPH�
±�ø�+�6
dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVDO�'HVWHN��
<D]DUODU�EX�oDOÕúPD�LoLQ�ILQDQVDO�GHVWHN�DOPDGÕNODUÕQÕ�EH\DQ�
HWPLúOHUGLU�

øQDO�$��YH�6DUS�Q�ø+�$NG�7ÕS�'�����������
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%LOWHNLQ�)��<D]ÕFÕ�*��&HQJL]�0��'R÷DQ�$��hQO��
%�� <H÷LQHU� 0�� g]\L÷LW� *�� 'RVLPHWULF� DQG�
0HFKDQLFDO� 6WDELOLW\� RI� &\EHU.QLIH� 5RERWLF�
5DGLRVXUJHU\�8QLW����<HDUV¶�&OLQLFDO�([SHULHQFH��
7XUN�-�2QFRO������������������

+RVVDLQD�0��5KRDGHVDD�-��2Q�EHDP�TXDOLW\�DQG�
IODWQHVV� RI� UDGLRWKHUDS\� PHJDYROWDJH� SKRWRQ�
EHDPV��$XVWUDODV�3K\V�(QJ�6FL�0HG��
���������������±���

ùDKLQHU� 7�� .XUW� 0�� (NHU� 6�� *�O� 66�� /LQHHU�
KÕ]ODQGÕUÕFÕ� UDG\RWHUDSL� FLKD]ÕQÕQ� \DSÕVÕQGD�
EXOXQDQ� PRQLW|U� L\RQ� RGDVÕQÕQ� NDOLWH� NRQWURO�
WHVWOHULQLQ� X\JXQOX÷XQXQ� EHOLUOHQPHVL�� )1*�	�
%LOLP�7ÕS�'HUJLVL������������������

7KZDLWHV� ',�� &HQWUH� (&�� +RVSLWDO�:*�� .LQJ-
GRP�8��0LMQKHHU�%-��0LOOV� -$��4XDOLW\�$VVXU-
DQFH� RI� ([WHUQDO� %HDP� 5DGLRWKHUDS\�� &KDSWHU�
���4XDOLW\�$VVXUDQFH���������������

0DFNLH� 75�� /LQDF� %DVHG� 5DGLRVXUJHU\� DQG�
6WHUHRWDFWLF� 5DGLRWKHUDS\�� 'HSWV�� 2I� 0HGLFDO�
3K\VLFV�� +XPDQ� 2QFRORJ\�� DQG� (QJLQHHULQJ�
3K\VLFV�8QLYHUVLW\�RI�:LVFRQVLQ�VHPLQDU�
����������

8GGLQ�7��4XDOLW\�FRQWURO�RI�PRGHUQ�OLQHDU�DFFHO-
HUDWRU� GRVH� VWDELOLW\� ORQJ� DQG� VKRUW�WHUP��
&RQI�3URF�&����������������������

,VODP�00��.KDQ�.$��%KXL\DQ�00+��0HDVXUH-
PHQW� RI� 3HUFHQWDJH� 'HSWK� 'RVH� RI� D� /LQHDU�
$FFHOHUDWRU� IRU� �� 09� DQG� ��� 09� 3KRWRQ�
(QHUJLHV�� 1XFOHDU� 6FLHQFH� DQG� $SSOLFDWLRQV��
�����������	�

3DFNDUG� &�� &DOFXODWLRQ� RI� SHUFHQWDJH� GHSWK�
GRVH��5DGLRORJ\�6RFLHW\�RI�1RUWK�$PHULFD����QG�
VFLHQWLILF�DVVHPEO\�DQG�DQQXDO�PHHWLQJ��&KLFD-
JR��,OOLRLV���������������������

.OHLQ�(��+DQOH\�-��%D\RXWK�-��<LQ�)��6LPRQ�:��
'UHVVHU�6��6HUDJR�&��$JXLUUH�)��0D�/��$UMRPDQ-
G\�%��/LX�&��6DQGLQ�&��+ROPHV�7��7DVN�JURXS�
����UHSRUW��TXDOLW\�DVVXUDQFH�RI�PHGLFDO�DFFHOHU-
DWRUV��0HG�3K\V���������������±���
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.HUQV� -5��)ROORZLOO�'��/RZHQVWHLQ� -��0ROLQHX�
$�� $OYDUH]� 3�7D\ORU� 3$�� .U\� 6)�� 5HIHUHQFH�
GRVLPHWU\� GDWD� DQG� PRGHOLQJ� FKDOOHQJHV� IRU�
(OHNWD�DFFHOHUDWRUV�EDVHG�RQ�,52&�+RXVWRQ�6LWH�
9LVLW�'DWD��0HG�3K\V�������������������±���V

6PLWK�.��%DOWHU�3��'XKRQ�-��:KLWH��*$��9DVV\�
'/��0LOOHU� 5$�� 6HUDJR� &)�� � )DLUREHQ7� � � /$��
$$30�0HGLFDO�3K\VLFV�3UDFWLFH�*XLGHOLQH���D���
/LQHDU� DFFHOHUDWRU� SHUIRUPDQFH� WHVWV�� -� $SSO�
&OLQ�0HG�3K\V����������������±���

.XWFKHU�*-��&RLD�/��*LOOLQ�0��+DQVRQ�6��/HLEHO�
6��0RUWRQ�5-��3DOWD� -��3XUG\� -�� �5HLQVWHLQ�/(��
6YHQVVRQ�*.��:HOOHU�0��:LQJILHOG�/��&RPSUH-
KHQVLYH� 4$� IRU� UDGLDWLRQ� RQFRORJ\�� 5HSRUW� RI�
$$30�UDGLDWLRQ�WKHUDS\�FRPPLWWHH�WDVN�JURXS�
�����0HG�3K\V�����������������±���

,QWHUQDWLRQDO� $WRPLF� (QHUJ\� $JHQF\� $EVRUEH�
GRVHEGHWHUPLQDWLRQ�LQ�H[WHUQDO�EHDP�UDGLRWKHUD-
S\��DQ�LQWHUQDWLRQDOEFRGH�RI�SUDFWLFH�IRU�GRVLPH-
WU\�EDVHG�RQ�VWDQGDUGV�RI�DEVRUEH�GRVH�WR�ZDWHU��
7HFQLFDO� 5HSRUWV� 6HULHV� 1R�� ����� 9LHQQD��
$XVWULD�������

'D\�0-�DQG�$LUG�(*��&HQWUDO�$[LV�'HSWK�'RVH�
'DWD� IRU� 8VH� LQ� 5DGLRWKHUDS\�� %-5�� 6XS� ����
��������V�

,(&� �,QWHUQDWLRQDO� (OHFWURWHFKQLFDO� &RPPLV-
VLRQ���³0HGLFDO�HOHFWULFDO�HTXLSPHQW�0HGLFDO������
HOHFWURQ� DFFHODUDWRUV�)XQFWLRQDO� SHUIRUPDQFH�
FKDUDFWHULVWLFV�´� 6WDQGDUG� ,(&�������� ,(&��
*HQHYD�������
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.L����LIDGHVL�LoLQ�����FXWW�RI�GH÷HUL�NXOODQÕOGÕ÷ÕQGD���������
LOH�X\XP�RUDQÕ�GDKD�\�NVHN�EXOXQGX��NDSSD���������7DEOR�,,���
+(5���X\XPX� VDGHFH� ø+.� LOH�GH÷HUOHQGLULOGL÷LQGH��������
�.DSSD�� ������ S�������� LOH� LVWDWLVWLNVHO� RODUDN� |QHPOL�
GHUHFHGH� X\XP�J|VWHULU� LNHQ�� ø+.�YH�)ø6+� VRQXFXQD� J|UH�
GH÷HUOHQGLULOGL÷LQGH��������.DSSD��������S��������LOH�QHUHG�
H\VH�P�NHPPHO�ELU�X\XP�VHUJLOHGL��7DEOR�,,,���

Tablo III.�.RU�L÷QH�EL\RSVL�LOH�FHUUDKL�VSHVPHQOHU�DUDVÕQGD
�����������������+(5��GXUXPX�NDUúÕODúWÕUÕOPDVÕ

0ROHN�OHU� DOW� WLSOHQGLUPH� DoÕVÕQGDQ��� ����� LOH� LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� YH� |QHPOL� GHUHFHGH� L\L� ELU� X\XP� J|VWHUGL��
�.DSSD������� S���������0ROHN�OHU� DOW� WLSOHU� DUDVÕQGD� HQ� L\L�
X\XP� J|VWHUHQ� JUXS� +(5� SR]LWLI� YH� WULSOH� QHJDWLI� RODUDN�
VDSWDQGÕ��7DEOR�,9��

7DEOR�,9���.RU�L÷QH�EL\RSVL�LOH�FHUUDKL�VSHVPHQOHU�DUDVÕQGD�
�������������������0ROHN�OHU�VXEWLSOHQGLUPH�DUDVÕQGDNL�X\XP

<):<1̪5)
0HPH� NDQVHUL� LOHUL� \Dú� NDGÕQODUGD� J|U�OPHNOH� ELUOLNWH� VRQ�
\ÕOODUGD� ��� \Dú� DOWÕ� NDGÕQODUGD� VÕNOÕ÷Õ� JLGHUHN� DUWPDNWDGÕU��
*HQoOHUGH�PHPH�NDQVHUL� J|U�OPH� VÕNOÕ÷ÕQÕQ� DUWPDVÕ�QHGHQL�
LOH� WHGDYL� VHoHQHNOHUL� DUDVÕQGD� EXOXQDQ� PHPH� NRUX\XFX�
FHUUDKL�YH�QHRDGMXYDQ�WHGDYLOHU�|Q�SODQD�oÕNPDNWDGÕU��1HRDG�
MXYDQ�WHGDYL�J�Q�P�]GH�WDUWÕúPDOÕ�ROPDNOD�ELUOLNWH��LQRSHUD�
EOH�ELU�W�P|U��RSHUDEOH�KDOH�JHWLUPHN��GDKD�ID]OD�NRQVHUYDWLI�
FHUUDKL\H� L]LQ� YHUPHN��PHWDVWD]� ULVNL� \�NVHN� YH� ORNDO� LOHUL�
HYUH� W�P|U�� RODQ� KDVWDODUGD� SUHRSHUDWLI� VLVWHPLN� WHGDYL\H�
EDúODPDN�DPDFÕ\OD�NXOODQÕOPDNWDGÕU���������
0HPH� NDQVHULQGH� W�P|U� GHUHFHVLQLQ� DUWPDVÕ� GLIHUDQVL�
DV\RQXQ� D]DOPDVÕ� SURJQRVWLN� DoÕGDQ� |QHPOLGLU� ������ %X�
oDOÕúPDGD� W�P|U� GHUHFHOHUL� DoÕVÕQGDQ� EDNÕOGÕ÷ÕQGD�� JUDGH�
�¶QLQ��������JUDGH��¶�Q�������YH�JUDGH��¶LQ�������RUDQÕQGD�
ROGX÷X� J|U�OG��� 1RWWLQJKDP� VLVWHPL� NXOODQÕODUDN�
JHUoHNOHúWLULOHQ�W�P|U�GHUHFHOHQGLUPHVLQGH��SDWRORJODU�DUDVÕ�
J|]OHP� X\XPXQXQ� \�NVHN� ROGX÷X� ELOGLULOPLúWLU� ������ %X�
oDOÕúPDGD� GD� EL\RSVL� YH� UH]HNVL\RQ� PDWHU\DOOHULQH� YHULOHQ�
W�P|U�GHUHFHVL�X\XPX�������RODUDN�VDSWDQGÕ�
ø÷QH� NRU� EL\RSVL� WHNQL÷LQLQ� RSHUDV\RQ� |QFHVL� LQYD]LY�
NDUVLQRP� WDQÕVÕ� NR\PDN� YH� KLVWRSDWRORMLN� WDQÕ� GÕúÕQGD� (5��
35��+(5��YH�.L����JLEL�SURJQRVWLN�YH�SUHGLNWLI�GH÷HUL�RODQ�
PROHN�OHU�EHOLUWHoOHULQ�DQDOL]L�LoLQ�\HWHUOL�GRNX�
VD÷OD\DELOGL÷L�NDQÕWODQPÕúWÕU����������%LUoRN�oDOÕúPD�NRU�L÷QH�
EL\RSVL�LOH�FHUUDKL�VSHVPHQOHU�DUDVÕQGDNL�PROHN�OHU�EL\REH�
OLUWHo� NRUHODV\RQXQX� GH÷HUOHQGLUPLú� YH� �������� DUDVÕQGD�
NRUHODV\RQ� RUDQÕ� J|VWHULOPLúWLU�� 8\XPVX]OX÷XQ� SRWDQVL\HO�
QHGHQOHUL�DUDVÕQGD�EL\RSVLQLQ�DOÕQPD�\HULQLQ�VHoLPL�YH�GRNX�
WHVSLW�ILNVDV\RQX� VÕUDVÕQGDNL� DNVDNOÕNODU� J|VWHULOPHNWHGLU�
���������%X�oDOÕúPDGD�NRU�EL\RSVL�LOH�FHUUDKL�VSHVPHQ�DUDVÕQ�
GD�(5�LOH�������YH�35�LOH�������LOH�P�NHPPHOH�\DNÕQ�X\XP�
J|VWHUGL��.RU�EL\RSVLGH�(5�QHJDWLI���ROJX�FHUUDKL�VSHVPHQGH�
SR]LWLI��(5�SR]LWLI���ROJX�FHUUDKL� VSHVPHQGH�QHJDWLI�RODUDN�
VDSWDQGÕ�� 35� GXUXPXQGD� ��� X\XPVX]� YDND� VDSWDQGÕ�� .RU�
EL\RSVLGH� ��� SR]LWLI� ROJX� QHJDWLI�� �� QHJDWLI� ROJX� GD� SR]LWLI�
RODUDN� WHVSLW� HGLOGL��%X�GH÷LúLPOHULQ� DQD�QHGHQOHUL� DUDVÕQGD�
W�P|U�KHWHURMHQOL÷L�EDúWD�ROPDN��]HUH�NRU�EL\RSVLOHULQ�ID]OD�
ILNVDV\RQX�� FHUUDKL� VSHVPHQOHULQ� \HWHUVL]� ILNVDV\RQX�� IDUNOÕ�
NORQGD�DQWLNRU�NXOODQÕPÕ�JLEL�PXOWLIDNW|UL\HO�ND\QDNOÕ�RODEL�
OHFH÷LQL�G�ú�QPHNWH\L]��
0HWD�DQDOL]�\DSÕODQ�ELU�oDOÕúPDGD�(5��35��+(5��YH�.L����
EHOLUWHoOHULQ�NRU�L÷QH�EL\RSVL�YH�FHUUDKL�VSHVPHQOHU�DUDVÕQGD�
NRUHODV\RQ�ROGX÷XQX�J|VWHUPHNWHGLU��
$\UÕFD�PROHN�OHU�DOW�WLSOHQGLUPH�DoÕVÕQGDQ�GD�L\L�ELU�NRUHODV�
\RQ�ROGX÷X�ELOGLULOPLúWLU�����������%L]LP�oDOÕúPDPÕ]GD�+(5��
UHVHSW|U� LOH� ER\DQPD� GXUXPX� NÕ\DVODQGÕ÷ÕQGD� L÷QH� NRU�
EL\RSVLVL�LOH�FHUUDKL�|UQHNOHU�DUDVÕQGD�QHUHGH\VH�P�NHPPHO�
ELU�NRUHODV\RQ�J|]OHQPHNWHGLU��%XOJXODU�|QFHNL�oDOÕúPDODUD�
SDUDOHO�RODUDN�VDSWDQGÕ��ø÷QH�NRU�EL\RSVL�LOH�FHUUDKL�|UQHNOHU�
DUDVÕQGDNL�LPP�QRKLVWRNLP\DVDO�YH�KRUPRQ�UHVHSW|U�G�]H\L�
NRUHODV\RQ� ER]XNOXNODUÕQÕQ� HQ� |QHPOL� QHGHQOHUL� W�P|U�Q�
KHWHURMHQ�ROPDVÕ�YH�EL\RSVLQLQ�N�o�N�ELU�DODQÕ�LoHUPHVLQGHQ�
ND\QDNOÕ�ROGX÷X�G�ú�Q�OG���$JUHVLI�VH\LU�J|VWHUHQ�/XPLQDO�
%��+(5��YH�WULSOH�QHJDWLI�DOW�WLSWHNL�ROJXODU�LoLQ�QHRDGMXYDQ�
WHGDYL�|QHPOL�DYDQWDMODU�VD÷OD\DELOPHNWHGLU��g]HOOLNOH�KHGHIH�
\|QHOLN� +(5�� WHGDYLVL� KDVWDODU� LoLQ� HWNLOL� ELU� VHoHQHN�
ROGX÷XQGDQ�NRU�EL\RSVLGH�WDQÕPODQPDVÕ�|QHPOLGLU�����������

%X� oDOÕúPDGD�� W�P|U�Q� NRU� EL\RSVLVL� LOH� FHUUDKL� VSHVPHQL�
DUDVÕQGD� +(5� �� SR]LWLIOLN� G�]H\LQLQ� NRUHODV\RQX� |QFHNL�
UDSRUODU� ������ ����� DUDVÕQGD�� LOH� EHQ]HU� �� ����� �.DSSD��
������ RUDQGD� VDSWDQGÕ��%D]Õ� oDOÕúPDODUGD� EX� RUDQÕQ� \�NVHN�
ROPDVÕ�� W�P|U� KHWHURMHQOL÷LQLQ� �VWHVLQGHQ� JHOPHN� LoLQ�
KDVWDGDQ� oRN� VD\ÕGD� NRU� EL\RSVL� DOÕQPDVÕQD� ED÷ODQPÕúWÕU��
$\UÕFD� EX� ROJXODUGD� WDQÕQÕQ� J�YHQLUOL÷LQL� DUWWÕUPDN� LoLQ�
$PHULNDQ� .OLQLN� 2QNRORML� 'HUQH÷L� ��$PHULNDQ� 3DWRORJODU�
.ROHML� �$6&2�&$3�� \|QHUJHOHULQH� X\JXQ� RODUDN� ���
ROJXODUÕQ� ),6+�6,6+� WHNQLNOHULQLQ� NXOODQÕOPDVÕQÕQ� HWNLOL�
ROGX÷X�úHNOLQGH�\RUXPODQPÕúWÕU�������*UHHU�YH�DUN��NRU�L÷QH�
EL\RSVL� YH� FHUUDKL� |UQHNOHU� DUDVÕQGDNL� (5� YH� 35� NRUHODV�
\RQXQXQ� PXOWLSO� EL\RSVLOHU� LOH� DúÕODELOHFH÷LQL� EHOLUWPLúWLU��
)DNDW�W�P|U�KHWHURMHQOL÷L�PHYFXW�ROGX÷XQGD�+(5��NRUHODV�
\RQXQXQ�VÕQÕUOÕ�ROGX÷XQX�ELOGLUPLúOHUGLU������
.RU� L÷QH� EL\RSVLGHQ� VRQUD� FHUUDKL� ]DPDQ� DUDOÕ÷ÕQÕQ� .L����
GH÷LúLNOL÷LQL�HWNLOH\HELOHFH÷LQL�J|VWHUHQ�oDOÕúPDODU�
ELOGLULOPLúWLU�� .RU� L÷QH� EL\RSVLGHQ� VRQUDNL� �� J�Q� LoLQGH�
DPHOL\DW�RODQODU�DUDVÕQGD�.L����SUROLIHUDV\RQ�DUWÕúÕ�L]OHQPH]�
NHQ�� DPHOL\DW� V�UHVL���J�QGHQ� ID]OD�RODQODUGD�.L���� LQGHN�
VLQGH����RUDQÕQGD�ELU�DUWÕú�ROGX÷X��FHUUDKL�]DPDQ�DUDOÕ÷ÕQÕQ�
X]XQ� ROPDVÕQÕQ� .L���� SUROLIHUDV\RQXQX� DUWÕUDELOHFH÷LQL�
J|VWHUPLúWLU� ������ )DUNOÕ� ELU� oDOÕúPDGD� LVH� FHUUDKL� ]DPDQ�
DUDOÕ÷ÕQÕQ�RUWDODPD����J�QGHQ�GDKD�X]XQ�V�UHGH�.L����GH÷HU�
LQL�DUWÕUPDGÕ÷Õ�WHVSLW�HGLOPLúWLU�������<DUD�L\LOHúPH�V�UHoOHUL�
QLQ�QHGHQ�ROGX÷X�.L����LQGHNVLQGH�JHoLFL�DUWÕú��GDKD�X]XQ�ELU�
FHUUDKL� ]DPDQ� DUDOÕ÷ÕQGDQ� VRQUD� PXKWHPHOHQ� D]DODELOHFH÷L�
VRQXFXQD� YDUÕOPÕúWÕU� ������ %L]LP� oDOÕúPDPÕ]GD� ��� YDNDGD�
FHUUDKL�VSHVPHQGH�.L����SUROLIHUDV\RQ�LQGHNVL�DUWÕú�VDSWDQGÕ��
dDOÕúPD\D�DOÕQDQ�W�P�YDNDODU�NRU�EL\RSVL�VRQUDVÕ���J�QGHQ�
ID]OD� V�UHGH� FHUUDKL� \DSÕOGÕ÷ÕQGDQ�� EL\RSVL� VRQUDVÕ� FHUUDKL�
]DPDQ� DUDOÕ÷ÕQÕQ� .L���� SUROLIHUDV\RQ� LQGHNVLQL� DUWÕUDQ�
IDNW|UOHUGHQ�ELUL�RODUDN�\RUXPODQDELOLU��8\XPVX]OX÷XQ�GL÷HU�
ELU� QHGHQL� PHPH� NDQVHULQGH� .L���� LQGHNVLQLQ� W�P|U� LoL�
KHWHURMHQOL÷LGLU�� &HUUDKL� VSHVPHQGH� .L���� LQGHNVL� VÕFDN�
QRNWDODUÕ� LoHUHQ�� JHQHOOLNOH� W�P|U�Q� oHYUHVLQL� WHPVLO� HGHQ�
|UQHNOHUGHQ� GH÷HUOHQGLULOLU�� .RU� L÷QH� EL\RSVLVL�� FHUUDKL�
|UQHNOHUGHQ� |QHPOL� |Oo�GH� GDKD� D]� W�P|U� K�FUHVL� LoHULU� YH�
oR÷XQOXNOD�W�P|U�Q�PHUNH]L�NÕVPÕQGDQ�DOÕQÕU��$\UÕFD�EL\RSVL�
WLSL��ILNVDV\RQ�V�UHVL��ILNVDWLI�WLSL��ILNVDWLIWH�JHoHQ�V�UH��VDNOD�
PD�WLSL�YH�|Oo�P�\|QWHPL�JLEL�ELUoRN�IDNW|U�Q�.L����ER\D�
PDVÕQÕ�YH�|Oo�P�Q��HWNLOH\HELOHFH÷L�oDOÕúPDODUGD�ELOGLULOPH�
NWHGLU��&HUUDKL� |UQHNOHULQ�PHUNH]GH� WDP�ROPD\DQ� SHULIHUGH�
L\L� ILNVDV\RQ� J|VWHUPHVL� QHGHQL\OH� FHUUDKL� VSHVPHQOHUGH�
SHULIHUGH� GDKD� L\L� ER\DQPD� L]OHQLU� ������ $\UÕFD� FHUUDKL�
|UQHNOHU� W�P|U� oÕNDUÕOPDVÕ� VÕUDVÕQGD� LVNHPL\H� PDUX]� NDOÕU��
+LSRNVLN�KDVDU��FHUUDKL�|UQHNOHUGH�NDQVHU�K�FUHOHULQLQ�DSRS�
WR]XQGDQ� GROD\Õ� GDKD� G�ú�N� ELU� SUROLIHUDV\RQ� LQGHNVLQH�
QHGHQ� ROXU�� %LU� GL÷HU� IDNW|U� GH� PHPH� GRNXVXQXQ� \D÷OÕ�
ROPDVÕQGDQ�GROD\Õ�PDVWHNWRPL�|UQHNOHULQLQ�VÕNOÕNOD�\HWHUVL]�
ILNVDV\RQ�VRQXFX�VDGHFH�SR]LWLI�W�P|U�K�FUHOHULQLQ�VD\ÕVÕQÕQ�
D]DOPDVÕQD�GH÷LO��D\QÕ�]DPDQGD�.L���¶QLQ�]D\ÕI�ER\DQPDVÕ�
QD�GD�VHEHS�ROPDNWDGÕU�������%L]LP�oDOÕúPDPÕ]GD���YDNDGD�
FHUUDKL� VSHVPHQGH� NRU� EL\RSVL\H� J|UH� GDKD� G�ú�N� .L����
GH÷HUL�VDSWDQGÕ��%X�YDNDODUÕQ�FHUUDKL�KLSRNVL�YH�VSHVPHQOHULQ�
\HWHUVL]� ILNVDV\RQX� VRQXFX� G�ú�N� .L���� GH÷HULQH� QHGHQ�
RODELOHFH÷LQL�G�ú�QPHNWH\L]��
dDOÕúPDPÕ]GD�ROJXODUÕQ����¶�QGH�NRU�L÷QH�EL\RSVL�LOH�FHUUD�

KL�VSHVPHQ�DUDVÕQGD�PROHN�OHU�VÕQÕIODQGÕUPD�IDUNOÕOÕ÷Õ�L]OHQ�
GL��.RU�EL\RSVLGH���YDND�/XPLQDO�$�LNHQ�FHUUDKL�VSHVPHQGH�
/XPLQDO� %� RODUDN� JHoLú� J|VWHUGL�� %X� PROHN�OHU� DOW� WLS�
GH÷LúLPL� .L���� SUROLIHUDV\RQ� LQGHNVLQLQ� IDUNOÕOÕ÷ÕQGDQ�
ND\QDNODQPDNWDGÕU��7�P|U�oHYUHVL�LQILOWUDWLI�]RQGD��
SUROLIHUDV\RQXQ�ID]OD�ROPDVÕQGDQ�GROD\Õ�NRU� L÷QH�EL\RSVLGH�
W�P|U� DOÕQPD� \HULQH� ED÷OÕ� IDUNOÕOÕNWDQ� ND\QDNODQGÕ÷ÕQÕ�
G�ú�Q�\RUX]��.RU�EL\RSVLGH���ROJX�/XPLQDO�$�LNHQ�FHUUDKL�
VSHVPHQGH���ROJX�/XPLQDO�%�+(5��SR]LWLI����ROJX�LVH�WULSOH�
QHJDWLI�RODUDN�JHoLú�J|VWHUGL��.RU�EL\RSVLGH���ROJX�/XPLQDO�%�
LNHQ�+(5��SR]LWLI����ROJX�WULSOH�QHJDWLI�LNHQ�/XPLQDO�RODUDN�
VÕQÕIODQGÕUÕOPÕúWÕU��%X�GXUXP�KRUPRQ�UHVHSW|U�
HNVSUHV\RQXQXQ� GH÷LúPHVLQH� YH� +(5�� GXUXPXQ� FHUUDKL�
VSHVPHQGH�IDUNOÕOÕN�J|VWHUPHVLQH�ED÷OÕGÕU��%X�WXWDUVÕ]OÕNODUÕQ�
QHGHQL�RODUDN�FHUUDKL�VSHVPHQOHULQ�ODERUDWXYDUD�JHo�JHOPH�
VLQGHQ�ND\QDNOÕ�\HWHUVL]�IRUPDOLQ�ILNVDV\RQX��NRU�EL\RSVLOH�
ULQ� DúÕUÕ� ILNVDV\RQX�� NRU� L÷QH� EL\RSVL� \|QWHPOHUL�� FHUUDKL�
]DPDQ�DUDOÕ÷Õ�YH�W�P|U�KHWHURMHQOL÷L�RODUDN�G�ú�QPHNWH\L]��

SONUÇ
ø÷QH� NRU� EL\RSVLVL� PHPH� NDQVHUL� WDQÕVÕ� NR\PDGD� VSHVPHQ�
NDGDU� HWNLOL� J|U�QPHNWHGLU�� � .ÕUN� \Dú� DOWÕ� PHPH� NDQVHUL�
ROJXODUÕQGDNL�DUWÕú�WUHQGL�NRU�EL\RSVLOHULQL�FHUUDKL�|QFHVL�L\L�
ELU�VHoHQHN�\DSPDNWDGÕU��.RU�EL\RSVL�WDQÕ�NR\PDGDNL�HWNLQ�
OL÷L�GÕúÕQGD�JHQo�KDVWDODUGD�ú�SKHOL�ROJXODUGD�KDVWDODUÕ�ID]OD�
FHUUDKL�LúOHPOHUGHQ�NRUXPDN�DoÕVÕQGDQ�HWNLOL�J|U�QPHNWHGLU��
$\UÕFD� ORNDO� LOHUL� HYUH�� LQRSHUDEOH� W�P|UOHU� JLEL� W�P|U�
\�N�Q�� D]DOWPDN� YH� RSHUDV\RQ� |QFHVL� VLVWHPLN� WHGDYL\H�
RODQDN� VD÷ODPDN� LoLQ� PROHN�OHU� DOW� WLSOHQGLUPH� \DSDUDN�
WHGDYL\L� \|QOHQGLUPHGH� NRU� EL\RSVLQLQ� HWNLOL� RODELOHFH÷LQL�
G�ú�QPHNWH\L]��.RU�EL\RSVLGHNL�HQ�|QHPOL�SUREOHPLQ�W�P|U�
KHWHURMHQLWHVLQGHQ� ND\QDNODQGÕ÷Õ� V|\OHQHELOLU�� %X� VRUXQXQ�
PXOWLSOH� EL\RSVLOHU� YH� UDG\ROR÷XQ� WHFU�EHVL� LOH� DUWWÕUÕODEL�
OHFH÷L�G�ú�Q�OPHNWHGLU�
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dÕNDU� oDWÕúPDVÕ�� 0DNDOHQLQ� \D]DUODUÕ� DUDVÕQGD� oÕNDU�
oDWÕúPDVÕ�EXOXQPDPDNWDGÕU��

)LQDQVPDQ� YH\D� 0DOL� 'HVWHN�� %X� oDOÕúPDGD� ILQDQVPDQ�
YH\D�PDOL�GHVWHN�DOÕQPDPÕúWÕU�
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%OH�8�T�(����������
��������

7YRYPHY˓Y�/SRKVI��
987%/����XL�-RXIVREXMSREP�
1IHMGMRI�ERH�,IEPXL�7GMIRGIW�
6IWIEVGLIW�'SRKVIWW�����

4�REV�')0)40ˢ
%ROEVE�)˓MXMQ�ZI�%VẺX�VQE�
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GL�� 0DPRJUDILGH� ROJXODUÕQ� �����¶LQGH� %,5$'6� �� OH]\RQ�
WHVSLW� HGLOPLúWLU�� +LVWRORMLN� RODUDN� YDNDODUÕQ� ���� �������¶L�
VSHVLIL\H�HGLOHPH\HQ�GXNWDO�NDUVLQRP�YH�����������¶L�JUDGH�
��PHPH�NDQVHUL�RODUDN�VDSWDQGÕ��7DEOR�,��

Tablo I��7�P|U�Q�KLVWRSDWRORMLN�YH�UDG\RORMLN�|]HOOLNOHUL

0HPH�NDUVLQRPX�WDQÕVÕ�DODQ�ROJXODUÕQ�WDQÕVDO�NRU�EL\RSVL�YH�
UH]HNVL\RQ� PDWHU\DOOHUL� DUDVÕQGDNL� W�P|U� KLVWRORMLN� GHUHFH�
X\XPX�������RODUDN�VDSWDQGÕ��.RU�L÷QH�EL\RSVLOHUL�YH�FHUUDKL�
VSHVPHQOHU� DUDVÕQGD� KRUPRQ� UHVHSW|U� NRUHODV\RQX� LoLQ�
\DSÕODQ� GH÷HUOHQGLUPHGH�� (5¶GH� ������ �NDSSD������� S� ��
�������YH�35¶GH��������NDSSD�������S����������EXOXQGX��%X�
NRUHODV\RQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ\GÕ�� 35� NRUHODV\RQX�
(5¶\H�J|UH�ELUD]�G�ú�N�EXOXQGX��7DEOR�,,��

Tablo II��.RU�L÷QH�EL\RSVL�LOH�FHUUDKL�VSHVPHQOHU�DUDVÕQGD�+RUPRQ�UHVHSW|U���
������������������(5��35��GXUXPX�YH�.L����SUROLIHUDV\RQ�LQGHNVOHULQLQ�
�����������������NDUúÕODúWÕUÕOPDVÕ

.L���HNVSUHV\RQ�GH÷HUL�WZR�SDLUHG�VDPSOHV�W�WHVW�NXOODQÕODUDN�
NRU�L÷QH�EL\RSVL�YH�FHUUDKL�VSHVPHQOHU�NDUúÕODúWÕUÕOPÕúWÕU��.RU�
L÷QH� EL\RSVL� LoLQ� RUWDODPD� GH÷HU� ������������ YH� FHUUDKL�
VSHVPHQOHU� LoLQ� ������ ������� RODUDN� VDSWDQGÕ� �3� ���������
.L����LIDGHVL�LoLQ�����FXWW�RI�GH÷HUL�NXOODQÕOGÕ÷ÕQGD���������
LOH�X\XP�RUDQÕ�GDKD�\�NVHN�EXOXQGX��NDSSD���������7DEOR�,,���
+(5���X\XPX� VDGHFH� ø+.� LOH�GH÷HUOHQGLULOGL÷LQGH��������
�.DSSD�� ������ S�������� LOH� LVWDWLVWLNVHO� RODUDN� |QHPOL�
GHUHFHGH� X\XP�J|VWHULU� LNHQ�� ø+.�YH�)ø6+� VRQXFXQD� J|UH�
GH÷HUOHQGLULOGL÷LQGH��������.DSSD��������S��������LOH�QHUHG�
H\VH�P�NHPPHO�ELU�X\XP�VHUJLOHGL��7DEOR�,,,���

Tablo III.�.RU�L÷QH�EL\RSVL�LOH�FHUUDKL�VSHVPHQOHU�DUDVÕQGD
�����������������+(5��GXUXPX�NDUúÕODúWÕUÕOPDVÕ

0ROHN�OHU� DOW� WLSOHQGLUPH� DoÕVÕQGDQ��� ����� LOH� LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� YH� |QHPOL� GHUHFHGH� L\L� ELU� X\XP� J|VWHUGL��
�.DSSD������� S���������0ROHN�OHU� DOW� WLSOHU� DUDVÕQGD� HQ� L\L�
X\XP� J|VWHUHQ� JUXS� +(5� SR]LWLI� YH� WULSOH� QHJDWLI� RODUDN�
VDSWDQGÕ��7DEOR�,9��

7DEOR�,9���.RU�L÷QH�EL\RSVL�LOH�FHUUDKL�VSHVPHQOHU�DUDVÕQGD�
�������������������0ROHN�OHU�VXEWLSOHQGLUPH�DUDVÕQGDNL�X\XP

<):<1̪5)
0HPH� NDQVHUL� LOHUL� \Dú� NDGÕQODUGD� J|U�OPHNOH� ELUOLNWH� VRQ�
\ÕOODUGD� ��� \Dú� DOWÕ� NDGÕQODUGD� VÕNOÕ÷Õ� JLGHUHN� DUWPDNWDGÕU��
*HQoOHUGH�PHPH�NDQVHUL� J|U�OPH� VÕNOÕ÷ÕQÕQ� DUWPDVÕ�QHGHQL�
LOH� WHGDYL� VHoHQHNOHUL� DUDVÕQGD� EXOXQDQ� PHPH� NRUX\XFX�
FHUUDKL�YH�QHRDGMXYDQ�WHGDYLOHU�|Q�SODQD�oÕNPDNWDGÕU��1HRDG�
MXYDQ�WHGDYL�J�Q�P�]GH�WDUWÕúPDOÕ�ROPDNOD�ELUOLNWH��LQRSHUD�
EOH�ELU�W�P|U��RSHUDEOH�KDOH�JHWLUPHN��GDKD�ID]OD�NRQVHUYDWLI�
FHUUDKL\H� L]LQ� YHUPHN��PHWDVWD]� ULVNL� \�NVHN� YH� ORNDO� LOHUL�
HYUH� W�P|U�� RODQ� KDVWDODUGD� SUHRSHUDWLI� VLVWHPLN� WHGDYL\H�
EDúODPDN�DPDFÕ\OD�NXOODQÕOPDNWDGÕU���������
0HPH� NDQVHULQGH� W�P|U� GHUHFHVLQLQ� DUWPDVÕ� GLIHUDQVL�
DV\RQXQ� D]DOPDVÕ� SURJQRVWLN� DoÕGDQ� |QHPOLGLU� ������ %X�
oDOÕúPDGD� W�P|U� GHUHFHOHUL� DoÕVÕQGDQ� EDNÕOGÕ÷ÕQGD�� JUDGH�
�¶QLQ��������JUDGH��¶�Q�������YH�JUDGH��¶LQ�������RUDQÕQGD�
ROGX÷X� J|U�OG��� 1RWWLQJKDP� VLVWHPL� NXOODQÕODUDN�
JHUoHNOHúWLULOHQ�W�P|U�GHUHFHOHQGLUPHVLQGH��SDWRORJODU�DUDVÕ�
J|]OHP� X\XPXQXQ� \�NVHN� ROGX÷X� ELOGLULOPLúWLU� ������ %X�
oDOÕúPDGD� GD� EL\RSVL� YH� UH]HNVL\RQ� PDWHU\DOOHULQH� YHULOHQ�
W�P|U�GHUHFHVL�X\XPX�������RODUDN�VDSWDQGÕ�
ø÷QH� NRU� EL\RSVL� WHNQL÷LQLQ� RSHUDV\RQ� |QFHVL� LQYD]LY�
NDUVLQRP� WDQÕVÕ� NR\PDN� YH� KLVWRSDWRORMLN� WDQÕ� GÕúÕQGD� (5��
35��+(5��YH�.L����JLEL�SURJQRVWLN�YH�SUHGLNWLI�GH÷HUL�RODQ�
PROHN�OHU�EHOLUWHoOHULQ�DQDOL]L�LoLQ�\HWHUOL�GRNX�
VD÷OD\DELOGL÷L�NDQÕWODQPÕúWÕU����������%LUoRN�oDOÕúPD�NRU�L÷QH�
EL\RSVL�LOH�FHUUDKL�VSHVPHQOHU�DUDVÕQGDNL�PROHN�OHU�EL\REH�
OLUWHo� NRUHODV\RQXQX� GH÷HUOHQGLUPLú� YH� �������� DUDVÕQGD�
NRUHODV\RQ� RUDQÕ� J|VWHULOPLúWLU�� 8\XPVX]OX÷XQ� SRWDQVL\HO�
QHGHQOHUL�DUDVÕQGD�EL\RSVLQLQ�DOÕQPD�\HULQLQ�VHoLPL�YH�GRNX�
WHVSLW�ILNVDV\RQX� VÕUDVÕQGDNL� DNVDNOÕNODU� J|VWHULOPHNWHGLU�
���������%X�oDOÕúPDGD�NRU�EL\RSVL�LOH�FHUUDKL�VSHVPHQ�DUDVÕQ�
GD�(5�LOH�������YH�35�LOH�������LOH�P�NHPPHOH�\DNÕQ�X\XP�
J|VWHUGL��.RU�EL\RSVLGH�(5�QHJDWLI���ROJX�FHUUDKL�VSHVPHQGH�
SR]LWLI��(5�SR]LWLI���ROJX�FHUUDKL� VSHVPHQGH�QHJDWLI�RODUDN�
VDSWDQGÕ�� 35� GXUXPXQGD� ��� X\XPVX]� YDND� VDSWDQGÕ�� .RU�
EL\RSVLGH� ��� SR]LWLI� ROJX� QHJDWLI�� �� QHJDWLI� ROJX� GD� SR]LWLI�
RODUDN� WHVSLW� HGLOGL��%X�GH÷LúLPOHULQ� DQD�QHGHQOHUL� DUDVÕQGD�
W�P|U�KHWHURMHQOL÷L�EDúWD�ROPDN��]HUH�NRU�EL\RSVLOHULQ�ID]OD�
ILNVDV\RQX�� FHUUDKL� VSHVPHQOHULQ� \HWHUVL]� ILNVDV\RQX�� IDUNOÕ�
NORQGD�DQWLNRU�NXOODQÕPÕ�JLEL�PXOWLIDNW|UL\HO�ND\QDNOÕ�RODEL�
OHFH÷LQL�G�ú�QPHNWH\L]��
0HWD�DQDOL]�\DSÕODQ�ELU�oDOÕúPDGD�(5��35��+(5��YH�.L����
EHOLUWHoOHULQ�NRU�L÷QH�EL\RSVL�YH�FHUUDKL�VSHVPHQOHU�DUDVÕQGD�
NRUHODV\RQ�ROGX÷XQX�J|VWHUPHNWHGLU��
$\UÕFD�PROHN�OHU�DOW�WLSOHQGLUPH�DoÕVÕQGDQ�GD�L\L�ELU�NRUHODV�
\RQ�ROGX÷X�ELOGLULOPLúWLU�����������%L]LP�oDOÕúPDPÕ]GD�+(5��
UHVHSW|U� LOH� ER\DQPD� GXUXPX� NÕ\DVODQGÕ÷ÕQGD� L÷QH� NRU�
EL\RSVLVL�LOH�FHUUDKL�|UQHNOHU�DUDVÕQGD�QHUHGH\VH�P�NHPPHO�
ELU�NRUHODV\RQ�J|]OHQPHNWHGLU��%XOJXODU�|QFHNL�oDOÕúPDODUD�
SDUDOHO�RODUDN�VDSWDQGÕ��ø÷QH�NRU�EL\RSVL�LOH�FHUUDKL�|UQHNOHU�
DUDVÕQGDNL�LPP�QRKLVWRNLP\DVDO�YH�KRUPRQ�UHVHSW|U�G�]H\L�
NRUHODV\RQ� ER]XNOXNODUÕQÕQ� HQ� |QHPOL� QHGHQOHUL� W�P|U�Q�
KHWHURMHQ�ROPDVÕ�YH�EL\RSVLQLQ�N�o�N�ELU�DODQÕ�LoHUPHVLQGHQ�
ND\QDNOÕ�ROGX÷X�G�ú�Q�OG���$JUHVLI�VH\LU�J|VWHUHQ�/XPLQDO�
%��+(5��YH�WULSOH�QHJDWLI�DOW�WLSWHNL�ROJXODU�LoLQ�QHRDGMXYDQ�
WHGDYL�|QHPOL�DYDQWDMODU�VD÷OD\DELOPHNWHGLU��g]HOOLNOH�KHGHIH�
\|QHOLN� +(5�� WHGDYLVL� KDVWDODU� LoLQ� HWNLOL� ELU� VHoHQHN�
ROGX÷XQGDQ�NRU�EL\RSVLGH�WDQÕPODQPDVÕ�|QHPOLGLU�����������

%X� oDOÕúPDGD�� W�P|U�Q� NRU� EL\RSVLVL� LOH� FHUUDKL� VSHVPHQL�
DUDVÕQGD� +(5� �� SR]LWLIOLN� G�]H\LQLQ� NRUHODV\RQX� |QFHNL�
UDSRUODU� ������ ����� DUDVÕQGD�� LOH� EHQ]HU� �� ����� �.DSSD��
������ RUDQGD� VDSWDQGÕ��%D]Õ� oDOÕúPDODUGD� EX� RUDQÕQ� \�NVHN�
ROPDVÕ�� W�P|U� KHWHURMHQOL÷LQLQ� �VWHVLQGHQ� JHOPHN� LoLQ�
KDVWDGDQ� oRN� VD\ÕGD� NRU� EL\RSVL� DOÕQPDVÕQD� ED÷ODQPÕúWÕU��
$\UÕFD� EX� ROJXODUGD� WDQÕQÕQ� J�YHQLUOL÷LQL� DUWWÕUPDN� LoLQ�
$PHULNDQ� .OLQLN� 2QNRORML� 'HUQH÷L� ��$PHULNDQ� 3DWRORJODU�
.ROHML� �$6&2�&$3�� \|QHUJHOHULQH� X\JXQ� RODUDN� ���
ROJXODUÕQ� ),6+�6,6+� WHNQLNOHULQLQ� NXOODQÕOPDVÕQÕQ� HWNLOL�
ROGX÷X�úHNOLQGH�\RUXPODQPÕúWÕU�������*UHHU�YH�DUN��NRU�L÷QH�
EL\RSVL� YH� FHUUDKL� |UQHNOHU� DUDVÕQGDNL� (5� YH� 35� NRUHODV�
\RQXQXQ� PXOWLSO� EL\RSVLOHU� LOH� DúÕODELOHFH÷LQL� EHOLUWPLúWLU��
)DNDW�W�P|U�KHWHURMHQOL÷L�PHYFXW�ROGX÷XQGD�+(5��NRUHODV�
\RQXQXQ�VÕQÕUOÕ�ROGX÷XQX�ELOGLUPLúOHUGLU������
.RU� L÷QH� EL\RSVLGHQ� VRQUD� FHUUDKL� ]DPDQ� DUDOÕ÷ÕQÕQ� .L����
GH÷LúLNOL÷LQL�HWNLOH\HELOHFH÷LQL�J|VWHUHQ�oDOÕúPDODU�
ELOGLULOPLúWLU�� .RU� L÷QH� EL\RSVLGHQ� VRQUDNL� �� J�Q� LoLQGH�
DPHOL\DW�RODQODU�DUDVÕQGD�.L����SUROLIHUDV\RQ�DUWÕúÕ�L]OHQPH]�
NHQ�� DPHOL\DW� V�UHVL���J�QGHQ� ID]OD�RODQODUGD�.L���� LQGHN�
VLQGH����RUDQÕQGD�ELU�DUWÕú�ROGX÷X��FHUUDKL�]DPDQ�DUDOÕ÷ÕQÕQ�
X]XQ� ROPDVÕQÕQ� .L���� SUROLIHUDV\RQXQX� DUWÕUDELOHFH÷LQL�
J|VWHUPLúWLU� ������ )DUNOÕ� ELU� oDOÕúPDGD� LVH� FHUUDKL� ]DPDQ�
DUDOÕ÷ÕQÕQ�RUWDODPD����J�QGHQ�GDKD�X]XQ�V�UHGH�.L����GH÷HU�
LQL�DUWÕUPDGÕ÷Õ�WHVSLW�HGLOPLúWLU�������<DUD�L\LOHúPH�V�UHoOHUL�
QLQ�QHGHQ�ROGX÷X�.L����LQGHNVLQGH�JHoLFL�DUWÕú��GDKD�X]XQ�ELU�
FHUUDKL� ]DPDQ� DUDOÕ÷ÕQGDQ� VRQUD� PXKWHPHOHQ� D]DODELOHFH÷L�
VRQXFXQD� YDUÕOPÕúWÕU� ������ %L]LP� oDOÕúPDPÕ]GD� ��� YDNDGD�
FHUUDKL�VSHVPHQGH�.L����SUROLIHUDV\RQ�LQGHNVL�DUWÕú�VDSWDQGÕ��
dDOÕúPD\D�DOÕQDQ�W�P�YDNDODU�NRU�EL\RSVL�VRQUDVÕ���J�QGHQ�
ID]OD� V�UHGH� FHUUDKL� \DSÕOGÕ÷ÕQGDQ�� EL\RSVL� VRQUDVÕ� FHUUDKL�
]DPDQ� DUDOÕ÷ÕQÕQ� .L���� SUROLIHUDV\RQ� LQGHNVLQL� DUWÕUDQ�
IDNW|UOHUGHQ�ELUL�RODUDN�\RUXPODQDELOLU��8\XPVX]OX÷XQ�GL÷HU�
ELU� QHGHQL� PHPH� NDQVHULQGH� .L���� LQGHNVLQLQ� W�P|U� LoL�
KHWHURMHQOL÷LGLU�� &HUUDKL� VSHVPHQGH� .L���� LQGHNVL� VÕFDN�
QRNWDODUÕ� LoHUHQ�� JHQHOOLNOH� W�P|U�Q� oHYUHVLQL� WHPVLO� HGHQ�
|UQHNOHUGHQ� GH÷HUOHQGLULOLU�� .RU� L÷QH� EL\RSVLVL�� FHUUDKL�
|UQHNOHUGHQ� |QHPOL� |Oo�GH� GDKD� D]� W�P|U� K�FUHVL� LoHULU� YH�
oR÷XQOXNOD�W�P|U�Q�PHUNH]L�NÕVPÕQGDQ�DOÕQÕU��$\UÕFD�EL\RSVL�
WLSL��ILNVDV\RQ�V�UHVL��ILNVDWLI�WLSL��ILNVDWLIWH�JHoHQ�V�UH��VDNOD�
PD�WLSL�YH�|Oo�P�\|QWHPL�JLEL�ELUoRN�IDNW|U�Q�.L����ER\D�
PDVÕQÕ�YH�|Oo�P�Q��HWNLOH\HELOHFH÷L�oDOÕúPDODUGD�ELOGLULOPH�
NWHGLU��&HUUDKL� |UQHNOHULQ�PHUNH]GH� WDP�ROPD\DQ� SHULIHUGH�
L\L� ILNVDV\RQ� J|VWHUPHVL� QHGHQL\OH� FHUUDKL� VSHVPHQOHUGH�
SHULIHUGH� GDKD� L\L� ER\DQPD� L]OHQLU� ������ $\UÕFD� FHUUDKL�
|UQHNOHU� W�P|U� oÕNDUÕOPDVÕ� VÕUDVÕQGD� LVNHPL\H� PDUX]� NDOÕU��
+LSRNVLN�KDVDU��FHUUDKL�|UQHNOHUGH�NDQVHU�K�FUHOHULQLQ�DSRS�
WR]XQGDQ� GROD\Õ� GDKD� G�ú�N� ELU� SUROLIHUDV\RQ� LQGHNVLQH�
QHGHQ� ROXU�� %LU� GL÷HU� IDNW|U� GH� PHPH� GRNXVXQXQ� \D÷OÕ�
ROPDVÕQGDQ�GROD\Õ�PDVWHNWRPL�|UQHNOHULQLQ�VÕNOÕNOD�\HWHUVL]�
ILNVDV\RQ�VRQXFX�VDGHFH�SR]LWLI�W�P|U�K�FUHOHULQLQ�VD\ÕVÕQÕQ�
D]DOPDVÕQD�GH÷LO��D\QÕ�]DPDQGD�.L���¶QLQ�]D\ÕI�ER\DQPDVÕ�
QD�GD�VHEHS�ROPDNWDGÕU�������%L]LP�oDOÕúPDPÕ]GD���YDNDGD�
FHUUDKL� VSHVPHQGH� NRU� EL\RSVL\H� J|UH� GDKD� G�ú�N� .L����
GH÷HUL�VDSWDQGÕ��%X�YDNDODUÕQ�FHUUDKL�KLSRNVL�YH�VSHVPHQOHULQ�
\HWHUVL]� ILNVDV\RQX� VRQXFX� G�ú�N� .L���� GH÷HULQH� QHGHQ�
RODELOHFH÷LQL�G�ú�QPHNWH\L]��
dDOÕúPDPÕ]GD�ROJXODUÕQ����¶�QGH�NRU�L÷QH�EL\RSVL�LOH�FHUUD�

KL�VSHVPHQ�DUDVÕQGD�PROHN�OHU�VÕQÕIODQGÕUPD�IDUNOÕOÕ÷Õ�L]OHQ�
GL��.RU�EL\RSVLGH���YDND�/XPLQDO�$�LNHQ�FHUUDKL�VSHVPHQGH�
/XPLQDO� %� RODUDN� JHoLú� J|VWHUGL�� %X� PROHN�OHU� DOW� WLS�
GH÷LúLPL� .L���� SUROLIHUDV\RQ� LQGHNVLQLQ� IDUNOÕOÕ÷ÕQGDQ�
ND\QDNODQPDNWDGÕU��7�P|U�oHYUHVL�LQILOWUDWLI�]RQGD��
SUROLIHUDV\RQXQ�ID]OD�ROPDVÕQGDQ�GROD\Õ�NRU� L÷QH�EL\RSVLGH�
W�P|U� DOÕQPD� \HULQH� ED÷OÕ� IDUNOÕOÕNWDQ� ND\QDNODQGÕ÷ÕQÕ�
G�ú�Q�\RUX]��.RU�EL\RSVLGH���ROJX�/XPLQDO�$�LNHQ�FHUUDKL�
VSHVPHQGH���ROJX�/XPLQDO�%�+(5��SR]LWLI����ROJX�LVH�WULSOH�
QHJDWLI�RODUDN�JHoLú�J|VWHUGL��.RU�EL\RSVLGH���ROJX�/XPLQDO�%�
LNHQ�+(5��SR]LWLI����ROJX�WULSOH�QHJDWLI�LNHQ�/XPLQDO�RODUDN�
VÕQÕIODQGÕUÕOPÕúWÕU��%X�GXUXP�KRUPRQ�UHVHSW|U�
HNVSUHV\RQXQXQ� GH÷LúPHVLQH� YH� +(5�� GXUXPXQ� FHUUDKL�
VSHVPHQGH�IDUNOÕOÕN�J|VWHUPHVLQH�ED÷OÕGÕU��%X�WXWDUVÕ]OÕNODUÕQ�
QHGHQL�RODUDN�FHUUDKL�VSHVPHQOHULQ�ODERUDWXYDUD�JHo�JHOPH�
VLQGHQ�ND\QDNOÕ�\HWHUVL]�IRUPDOLQ�ILNVDV\RQX��NRU�EL\RSVLOH�
ULQ� DúÕUÕ� ILNVDV\RQX�� NRU� L÷QH� EL\RSVL� \|QWHPOHUL�� FHUUDKL�
]DPDQ�DUDOÕ÷Õ�YH�W�P|U�KHWHURMHQOL÷L�RODUDN�G�ú�QPHNWH\L]��

SONUÇ
ø÷QH� NRU� EL\RSVLVL� PHPH� NDQVHUL� WDQÕVÕ� NR\PDGD� VSHVPHQ�
NDGDU� HWNLOL� J|U�QPHNWHGLU�� � .ÕUN� \Dú� DOWÕ� PHPH� NDQVHUL�
ROJXODUÕQGDNL�DUWÕú�WUHQGL�NRU�EL\RSVLOHULQL�FHUUDKL�|QFHVL�L\L�
ELU�VHoHQHN�\DSPDNWDGÕU��.RU�EL\RSVL�WDQÕ�NR\PDGDNL�HWNLQ�
OL÷L�GÕúÕQGD�JHQo�KDVWDODUGD�ú�SKHOL�ROJXODUGD�KDVWDODUÕ�ID]OD�
FHUUDKL�LúOHPOHUGHQ�NRUXPDN�DoÕVÕQGDQ�HWNLOL�J|U�QPHNWHGLU��
$\UÕFD� ORNDO� LOHUL� HYUH�� LQRSHUDEOH� W�P|UOHU� JLEL� W�P|U�
\�N�Q�� D]DOWPDN� YH� RSHUDV\RQ� |QFHVL� VLVWHPLN� WHGDYL\H�
RODQDN� VD÷ODPDN� LoLQ� PROHN�OHU� DOW� WLSOHQGLUPH� \DSDUDN�
WHGDYL\L� \|QOHQGLUPHGH� NRU� EL\RSVLQLQ� HWNLOL� RODELOHFH÷LQL�
G�ú�QPHNWH\L]��.RU�EL\RSVLGHNL�HQ�|QHPOL�SUREOHPLQ�W�P|U�
KHWHURMHQLWHVLQGHQ� ND\QDNODQGÕ÷Õ� V|\OHQHELOLU�� %X� VRUXQXQ�
PXOWLSOH� EL\RSVLOHU� YH� UDG\ROR÷XQ� WHFU�EHVL� LOH� DUWWÕUÕODEL�
OHFH÷L�G�ú�Q�OPHNWHGLU�

YAZAR KATKI
)LNLU�.DYUDP��3�&���6�&�
7DVDUÕP��3�&���ø�%�
'HQHWOHPH�'DQÕúPDQOÕN��3�&���6�&�
9HUL�WRSODPD�YH�YH\D�LúOHPH��3�&���ø�%�
$QDOL]�YH\D�\RUXP��3�&���6�&���3�6�g�
/LWHUDW�U�WDUDPDVÕ��3�&���ø�%�
0DNDOHQLQ�\D]ÕPÕ��3�&�
(OHúWLUHO�LQFHOHPH��6�+���3�6�g�

(WLN� .RPLWH� 2QD\Õ�� 0DNDOHPL]GH� $UDúWÕUPD� YH� <D\ÕQ�
(WL÷LQH� X\JXQ� RODUDN� (WLN� .RPLWH� 2QD\Õ� 6D÷OÕN� %DNDQOÕ÷Õ�
$QNDUD� (÷LWLP� YH�$UDúWÕUPD�+DVWDQHVL� .OLQLN�$UDúWÕUPDODU�
(WLN� .XUXO� %DúNDQOÕ÷ÕQGDQ� (���� VD\ÕOÕ� ���� QR¶OX� oDOÕúPD�
RODUDN������������WDULKLQGH�DOÕQPÕúWÕU�

dÕNDU� oDWÕúPDVÕ�� 0DNDOHQLQ� \D]DUODUÕ� DUDVÕQGD� oÕNDU�
oDWÕúPDVÕ�EXOXQPDPDNWDGÕU��

)LQDQVPDQ� YH\D� 0DOL� 'HVWHN�� %X� oDOÕúPDGD� ILQDQVPDQ�
YH\D�PDOL�GHVWHN�DOÕQPDPÕúWÕU�

&HOHSOL�3��YH�DUN� $NG�7ÕS�'�����������

���



&HOHSOL�3��YH�DUN�$NG�7ÕS�'�����������

ÖZ
Amaç: 
�øQYD]LY�PHPH�NDQVHULQGH�\DSÕODQ�NRU�L÷QH�EL\RSVLOHUL�LOH�FHUUDKL�VSHVPHQGH�gVWURMHQ�UHVHSW|U��
�(5��� 3URJHVWHURQ� UHVHSW|U�� �35��� LQVDQ� HSLGHUPDO� E�\�PH� IDNW|U�� UHVHSW|U�� �� �+(5��� YH�
.L���¶QLQ�WDQÕVDO�YH�SURJQRVWLN�GH÷HULQL�NDUúÕODúWÕUPDN��

Gereç ve Yöntemler: 
.RU� L÷QH� EL\RSVL� LOH� WDQÕ� DOPÕú� YH� FHUUDKL� RODUDN� oÕNDUÕOPÕú� ����PHPH� VSHVPHQL� UHWURVSHNWLI�
RODUDN�LQFHOHQGL��

Bulgular: 
.RU� L÷QH� EL\RSVLOHU� LOH� FHUUDKL� VSHVPHQOHUGHNL� (5� ER\DQPD� G�]H\L������� �NDSSD������� S� ��
�������YH�35�ER\DQPD�G�]H\L������� �NDSSD����������������RUDQÕQGD�NRUHOH�ROGX÷X�J|U�OG���
.L����LIDGHVL�LoLQ�����FXW�RI�GH÷HUL�NXOODQÕOGÕ÷ÕQGD��������LOH�NRUHODV\RQ�RUDQÕ�\�NVHN�EXOXQGX�
�NDSSD�� ������� +(5�� NRUHODV\RQX�� ø+.� YH� )ø6+� VRQXFXQD� J|UH� GH÷HUOHQGLULOGL÷LQGH�������
�NDSSD��������S���������LOH�NRUHODV\RQ�VHUJLOHGL��0ROHN�OHU�DOW�WLSOHQGLUPH�DoÕVÕQGDQ�������LOH�
LVWDWLVWLNVHO�RODUDN�DQODPOÕGÕU��.DSSD�������S����������

Sonuçlar: 
.RU�L÷QH�EL\RSVLQLQ�(5��35�YH�+(5��JLEL�KRUPRQ�UHVHSW|UOHULQLQ�VSHVPHQLQ�EL\RORMLN�SURILOLQL�
\DQVÕWPDVÕ�DoÕVÕQGDQ�J�YHQLOLU�ROGX÷X�J|]OHQGL��
.L����LQGHNVLQGHNL�X\XPVX]OX÷XQ�EL\RSVL�LOH�FHUUDKL�DUDVÕQGDNL�V�UH�YH�GRNX�WDNLS�SURVHVLQGHQ�
ND\QDNODQDELOHFH÷L�G�ú�Q�OG���

Anahtar Sözcükler: 
0HPH�NDQVHUL��.RU�L÷QH�EL\RSVL��(5��35��+(5�

ABSTRACT
Objective: 
7R�FRPSDUH�WKH�GLDJQRVWLF�DQG�SURJQRVWLF�YDOXH�RI�(VWURJHQ�UHFHSWRU��(5���3URJHVWHURQH�UHFHS�
WRU��35���+XPDQ�HSLGHUPDO�JURZWK�IDFWRU�UHFHSWRU����+(5���DQG�.L����LQ�VXUJLFDO�VSHFLPHQV�
REWDLQHG�E\�FRUH�QHHGOH�ELRSVLHV�SHUIRUPHG�LQ�LQYDVLYH�EUHDVW�FDQFHU�

Material and Methods:
�����EUHDVW�VSHFLPHQV�GLDJQRVHG�ZLWK�FRUH�QHHGOH�ELRSV\�DQG�
VXUJLFDOO\�H[FLVHG�ZHUH�DQDO\]HG�UHWURVSHFWLYHO\��

Results: 
(5�VWDLQLQJ�OHYHO�LQ�VXUJLFDO�VSHFLPHQV�ZDV�FRUUHODWHG�ZLWK�
FRUH� QHHGOH� ELRSVLHV� DW� D� UDWH� RI� ������ �NDSSD�� ������ S�
�������� DQG� 35� VWDLQLQJ� OHYHO� RI� ������ �NDSSD�� ������
���������:KHQ� WKH� FXW�RII� YDOXH� RI� ����ZDV� XVHG� IRU� WKH�
.L����H[SUHVVLRQ��WKH�FRUUHODWLRQ�UDWH�ZLWK�������ZDV�IRXQG�
WR� EH� KLJK� �NDSSD�� �������+(5�� FRUUHODWLRQ�ZDV� FRUUHODWHG�
ZLWK��������NDSSD��������S���������ZKHQ�HYDOXDWHG�DFFRUG�
LQJ� WR� WKH� UHVXOWV� RI� ,+&� DQG�),6+�� ,Q� WHUPV� RI�PROHFXODU�
VXEW\SLQJ�� LW� LV� VWDWLVWLFDOO\� VLJQLILFDQW�ZLWK������� �.DSSD��
������S���������

Conclusion: 
,W�ZDV�REVHUYHG�WKDW�FRUH�QHHGOH�ELRSV\�ZDV�UHOLDEOH�LQ�WHUPV�
RI� UHIOHFWLQJ� WKH� ELRORJLFDO� SURILOH� RI� WKH� VSHFLPHQ� RI�
KRUPRQH�UHFHSWRUV�VXFK�DV�(5��35��DQG�+(5��
,W� LV� FRQFOXGHG� WKDW� WKH� LQFRQVLVWHQF\� LQ� WKH� .L���� LQGH[�
PLJKW�EH�GXH�WR�WKH�WLPH�EHWZHHQ�ELRSV\�DQG�VXUJHU\�DQG�WKH�
WLVVXH�IROORZ�XS�SURFHVV�

Key Words: 
%UHDVW�FDQFHU��&RUH�1HHGOH�%LRSV\��(5��35��+(5�

(WLN�.RPLWH�2QD\Õ��
0DNDOHPL]GH�$UDúWÕUPD�YH�<D\ÕQ�(WL÷LQH�X\JXQ�RODUDN�(WLN�
.RPLWH�2QD\Õ�6D÷OÕN�%DNDQOÕ÷Õ�$QNDUD�(÷LWLP�YH�$UDúWÕUPD�
+DVWDQHVL� .OLQLN� $UDúWÕUPDODU� (WLN� .XUXO� %DúNDQOÕ÷ÕQGDQ�
(���� VD\ÕOÕ� ���� QR¶OX� oDOÕúPD� RODUDN� ����������� WDULKLQGH�
DOÕQPÕúWÕU�

/ʈ:ʈ̪
0HPH� NDQVHUL� NDGÕQODUGD� HQ� VÕN� J|U�OHQ� PDOLJQLWHGLU� YH�
NDQVHU�LOH�LOLúNLOL�|O�POHULQ�|QGH�JHOHQ�LNLQFL�QHGHQLGLU��������
0HPH�NDQVHULQLQ�HUNHQ�HYUHVLQGH��WHGDYL�SURVHG�U��PDVWHN�
WRPL� \D� GD� OXPSHNWRPL\H� HN� RODUDN� DGMXYDQ� WHGDYLOHUL�
LoHUPHNWHGLU��$GMXYDQ� WHGDYL�RODUDN�HQGRNULQ�� VLWRWRNVLN�YH�
DQWL� LQVDQ� HSLGHUPDO� E�\�PH� IDNW|U�� UHVHSW|U�� �� �$QWL�
+XPDQ� (SLGHUPDO� *URZWK� )DFWRU5HFHSWRU� �� �� DQWL�+(5���
WHGDYL�NXOODQÕOPDNWDGÕU��0ROHN�OHU�DOW�WLSOHQGLUPH�\DSÕODUDN�
X\JXQ� WHGDYL� VHoLPLQH� NDUDU� YHULOLU� YH� SURJQR]� WDKPLQL�
\DSÕODELOPHNWHGLU������

0HPH� NDQVHUL� KHWHURMHQ� ELU� KDVWDOÕN� JUXEXQX� ROXúWXUXU��
/XPLQDO�$��/XPLQDO�%��+(5��SR]LWLI�YH�WULSOH�QHJDWLI�ROPDN�
�]HUH� G|UW� WHPHO� PROHN�OHU� DOW� WLSWH� VÕQÕIODQGÕUÕOÕU� �������
0HPH�NDQVHULQL�PROHN�OHU�DOW�WLSOHUH�J|UH�VÕQÕIODQGÕUDELOPHN�
LoLQ�|VWURMHQ�UHVHSW|U���(VWURJHQ�5HFHSWRU���(5���SURJHVWHURQ�
UHVHSW|U���3URJHVWHURQH�5HFHSWRU���35���+(5��YH�.L����LOH�
LPP�QKLVWRNLP\DVDO� ER\DQPD� GH÷HUOHUL� NXOODQÕOÕU� �������
øQYD]LY� PHPH� NDQVHULQGH� QHRDGMXYDQ� VLVWHPLN� WHGDYLOHULQ�
EHOLUOHQPHVL�LoLQ�NRU�L÷QH�EL\RSVLOHULQLQ�PROHN�OHU�VÕQÕIODQ�
GÕUÕOPDVÕQÕQ�GR÷UX�\DSÕOPDVÕ�|QHPOLGLU��1HRDGMXYDQ�WHGDYL��
W�P|U� ER\XWXQX� N�o�OWHELOHFH÷L��PHPH�NRUX\XFX� DPHOL\DWÕ�

NROD\ODúWÕUDELOHFH÷L�� X]DN� PLNURPHWDVWD]Õ� D]DOWDELOHFH÷L� YH�
DNVLOOD\Õ�NRUXPD\Õ�NROD\ODúWÕUDELOGL÷L�LoLQ�|QHPOLGLU��1HRDG�
MXYDQ� WHGDYL� VRQUDVÕ� W�P|U� WDP� YH\D� SDUVL\HO� UHJUHV\RQ�
J|VWHUHELOLU��$\UÕFD�QHRDGMXYDQ�WHGDYL�LOH�W�P|U�Q�KLVWRORMLN�
GHUHFHVL�YH�KRUPRQ�UHVHSW|U�G�]H\OHUL�GH÷LúHELOLU� �������%X�
QHGHQOH� WHGDYL� |QFHVL� \DSÕODFDN� NRU� L÷QH� EL\RSVLVL� WHGDYL�
SODQÕQÕ� HWNLOHPHVL� YH� SURJQRVWLN� EHOLUWHoOHU� KDNNÕQGD� ELOJL�
YHUPHVL�DoÕVÕQGDQ�ROGXNoD�GH÷HUOLGLU���
%X�oDOÕúPDGD�DPDo��NRU�L÷QH�EL\RSVLOHULQGH�WDQÕ�DOPÕú�PHPH�
NDQVHUOHULQLQ�KRUPRQ�UHVHSW|U�(5�35���+(5��YH�
SUROLIHUDV\RQ� EHOLUWHoOHULQLQ� GH÷HUOHQGLULOGL÷L� PROHN�OHU�
VÕQÕIODPD\Õ�FHUUDKL�VSHVPHQOHUL�LOH�NDUúÕODúWÕUPDNWÕU�

GEREÇ ve YÖNTEMLER
0DNDOHPL]GH�$UDúWÕUPD�YH�<D\ÕQ�(WL÷LQH�X\JXQ�RODUDN�(WLN�
.RPLWH�2QD\Õ�6D÷OÕN�%DNDQOÕ÷Õ�$QNDUD�(÷LWLP�YH�$UDúWÕUPD�
+DVWDQHVL� .OLQLN� $UDúWÕUPDODU� (WLN� .XUXO� %DúNDQOÕ÷ÕQGDQ�
(���� VD\ÕOÕ� ���� QR¶OX� oDOÕúPD� RODUDN� ����������� WDULKLQGH�
DOÕQPÕúWÕU�� %X� oDOÕúPDPÕ]GD� ���� NRU� L÷QH� EL\RSVL� VRQXFX�
PHPH�NDQVHUL�WDQÕVÕ�DOPÕú�YH�FHUUDKL�RSHUDV\RQ�X\JXODQPÕú�
LQYD]LY�PHPH�NDQVHUOL�YDNDODUGD�KDVWDODUÕQ�\DúÕ�� UDG\RORMLN�
EXOJXODUÕ�� KLVWRORMLN� WLSOHUL�� KLVWRORMLN� JUDGHOHUL�� RSHUDV\RQ�
úHNOL��(5��35��+(5��YH�.L����LPP�QKLVWRNLP\DVDO�ER\DQPD�
VRQXoODUÕQÕ�J|]�|Q�QH�DODUDN�UHWURVSHNWLI�RODUDN�DQDOL]�HWWLN��
ø÷QH� NRU� EL\RSVL� |UQHNOHUL�� ����� VDDW� ���� IRUPDOLQ�
ILNVDV\RQXQX�WDNLEHQ�UXWLQ�KLVWRNLP\DVDO�WDNLS�VRQUDVÕ�SDUDI�
LQH� J|P�OHUHN� �� PLNURQOXN� +HPDWRNVLOHQ� (R]LQ�+	(�� LOH�
ER\DQDUDN� \DSÕODQ� NHVLWOHUGHQ� PRUIRORMLN� GH÷HUOHQGLUPH�
\DSÕOGÕ��&HUUDKL�VSHVPHQOHU�SDWRORML�ODERUDWXDUÕQGD�LON�RODUDN�
�� FP¶OLN� NHVLWOHU� úHNOLQGH� DOÕQDUDN� ����� VDDW����� IRUPDOLQ�
ILNVDV\RQXQD� EÕUDNÕOGÕ�� 'DKD� VRQUD� UXWLQ� KLVWRSDWRORMLN�
WDNLSOHU�VRQUDVÕ�+	(�NHVLWOHU�LOH�PRUIRORML\H�GD\DOÕ�LQFHOHPH�
\DSÕOGÕ��2SHUDV\RQ�|QFHVL�QHRDGMXYDQ�WHGDYL�DODQODU�oDOÕúPD�
\D�GDKLO�HGLOPHGL��(5�YH�35�ER\DQPDODUÕ�SR]LWLI� Lo�NRQWURO�
NXOODQÕODUDN� ]HPLQ� ER\DQPDVÕ� ROPD\DQ� Q�NOHHU� ER\DQPD�
\�]GHVL� ��� YH� �]HUL� SR]LWLI� RODUDN� \RUXPODQGÕ�� &HUUDKL�
VSHVPHQOHUGH�(5�� 35� QHJDWLIOL÷LQGH� IDUNOÕ� HQ� D]� �� EORNWDQ�
LPP�QKLVWRNLP\DVDO�ER\DPD�WHNUDU�HGLOGL�

+(5��ER\DQPD�G�]H\L��SR]LWLI�NRQWURO�HúOL÷LQGH�LPP�QRKLV�
WRNLP\D� �,+.�� LOH� ���� DUDVÕQGD� VNRUODQGÕ�� ��� ER\DQPD� \RN�
YH\D�LQYD]LY�W�P|U�K�FUHOHULQLQ�����
�GDQ�D]ÕQGD�VLWRSOD]PLN�
YH�YH\D�LQNRPSOHW�PHPEUDQ|]�]D\ÕI�ER\DQPD�RODUDN�WDQÕP�
ODQGÕ����������
GDQ� ID]OD� LQYD]LY� W�P|U�K�FUHOHULQGH�VROXN�
YH\D�]RU�VHoLOHELOHQ��LQNRPSOHW�PHPEUDQ|]�ER\DQPD�RODUDN�
WDQÕPODQGÕ����������¶GDQ� ID]OD� LQYD]LY� W�P|U�K�FUHOHULQGH�
]D\ÕI�RUWD� GHUHFHOL� NRPSOHW� PHPEUDQ|]� ER\DQPD� �HúGH÷HU�
NDEXO�HGLOLU��RODUDN�WDQÕPODQGÕ������LQYD]LY�W�P|U�K�FUHOHUL�
QLQ����¶GDQ�ID]ODVÕQGD�\R÷XQ�NRPSOHW�PHPEUDQ|]�ER\DQPD�
RODUDN�WDQÕPODQGÕ������$6&2���&$3�\|QHUJHOHULQH�J|UH�6NRU�
�� YH� ��� YDNDODUÕ� QHJDWLI� RODUDN� NDEXO� HGLOLUNHQ�� 6NRU� ���
YDNDODUÕQ� +(5�� JHQ� DPSOLILNDV\RQXQX� GR÷UXODPDN� LoLQ�
+(5��),6+�GH÷HUOHUL�KDVWDQH�ND\ÕW�VLVWHPLQGHQ�HOGH�HGLOGL��
6NRU����YDNDODU�+(5��SR]LWLI�RODUDN�GH÷HUOHQGLULOGL�����
.L����LOH�Q�NOHHU�ER\DQPD�J|VWHUHQ�LQYD]LY�W�P|U�K�FUHOHUL�
QLQ� \�]GHVL� GH÷HUOHQGLULOGL��<�NVHN� NL���� SUROLIHUDV\RQXQD�
VDKLS� VÕFDN� QRNWDODUÕ� LoHUHQ� [���¶O�N� E�\�WPHGH� �� RGDN�
VD\ÕODUDN�\�]GH�GH÷HU�YHULOGL�������0ROHN�OHU�DOW�WLSOHU�/XPL�

QDO�$�� /XPLQDO� %�� +(5�� SR]LWLI� YH� 7ULSOH� QHJDWLI� RODUDN�
VÕQÕIODQGÕUÕOGÕ��
/XPLQDO�$��(5�YH���YH\D�35�SR]LWLI��+(5��QHJDWLI��.L������
������/XPLQDO�%��(5�YH� ��YH\D�35�SR]LWLI��+(5��QHJDWLI��
.L��� �� ����YH\D�(5� YH� �� YH\D� 35� SR]LWLI��+(5�� SR]LWLI��
KHUKDQJL�ELU�.L�����+(5��SR]LWLI��(5�YH�35�QHJDWLI��+(5��
SR]LWLI�� 7ULSOH� QHJDWLI� �ED]DO� EHQ]HUL��� (5�� 35� YH� +(5��
QHJDWLI�� 'DKD� VRQUD� /XPLQDO� %� DOW� WLSL� /XPLQDO� %� +(5��
QHJDWLI��(5�YH���YH\D�35�SR]LWLI��+(5��QHJDWLI��.L����������
YH�/XPLQDO�%�+(5��SR]LWLI��(5�YH���YH\D�35�SR]LWLI��+(5��
SR]LWLI��KHUKDQJL�ELU�.L�����RODUDN�LNL�VÕQÕID�D\UÕOPÕúWÕU��������
øVWDWLVWLNVHO� DQDOL]OHU�� ,%0� 6366�� ���� 9HUVL\RQ� LVWDWLVWLN�
SURJUDPÕ�LOH�\DSÕOPÕúWÕU��9HULOHULQ�GH÷HUOHQGLULOPHVL�NOLQLNR�
SDWRORMLN� SDUDPHWUHOHU� WDQÕPOD\ÕFÕ� LVWDWLVWLNVHO� PHWRWODU�
�RUWDODPD�� VWDQGDUW� VDSPD�� VÕNOÕN� YH� \�]GH� GD÷ÕOÕPODUÕ��
NXOODQÕODUDN� \DSÕOPÕúWÕU�� .RU� L÷QH� EL\RSVL� LOH� FHUUDKL�
VSHVPHQOHU� DUDVÕQGDNL� KRUPRQ� UHVHSW|U� GXUXPX�� +(5�� YH�
PROHN�OHU�DOW�WLSOHULQ�NDUúÕODúWÕUÕOPDVÕ�\�]GH�YH�.DSSD�GH÷HUL�
RODUDN�KHVDSODQGÕ��.DSSD�GH÷HUL������+Lo�X\XúPD�ROPDPDVÕ��
���������gQHPVL]�X\XúPD�����������2UWD�GHUHFHGH�X\XúPD��
�����������(NVHUL\HWOH�X\XúPD�������������gQHPOL�GHUHFHGH�
X\XúPD�������������1HUHGH\VH�P�NHPPHO�NRUHODV\RQ�NDEXO�
HGLOGL�� 3�GH÷HUOHUL�� .L�NDUH� WHVWL� YH\D� )LVKHU¶V� H[DFW� WHVW�
NXOODQÕODUDN� KHVDSODQGÕ� YH� 3� ������ GH÷HUOHUL� DQODPOÕ� NDEXO�
HGLOGL�

BULGULAR
.RU� L÷QH� EL\RSVL� LOH� NDQVHU� WDQÕVÕ� NRQXODQ� YH� VRQUDVÕQGD�
FHUUDKL� RSHUDV\RQ� \DSÕODQ� WRSODPGD� ���� PHPH� HNVL]\RQ�
PDWHU\DOL� GH÷HUOHQGLULOGL�� +DVWDODUÕQ� �����¶LQH� PHPH�
NRUX\XFX� FHUUDKL� YH� �����¶VLQH� UDGLNDO� PDVWHNWRPL� X\JX�
ODQGÕ��+DVWDODUÕQ�NRU�L÷QH�EL\RSVLGHQ�VRQUD��HQ�HUNHQ�FHUUDKL�
X\JXODPDVÕ� �� J�QGHQ� GDKD� X]XQ� V�UH� RODUDN� WHVSLW� HGLOGL��
øQYD]LY�PHPH�NDQVHUOL�HQ�N�o�N�KDVWD�\DúÕ�����HQ�E�\�N����
ROPDNOD�ELUOLNWH�\Dú�RUWDODPDVÕ����RODUDN�VDSWDQGÕ��+DVWDODUÕQ�
������¶VÕ����\Dú��]HUL� L]OHQGL��øQYD]LY�W�P|U�Q����¶VL�VD÷�
PHPHGH�����¶VÕ�VRO�PHPHGH�YH���¶VL�ELODWHUDO�RODUDN�L]OHQ�
GL�� 0DPRJUDILGH� ROJXODUÕQ� �����¶LQGH� %,5$'6� �� OH]\RQ�
WHVSLW� HGLOPLúWLU�� +LVWRORMLN� RODUDN� YDNDODUÕQ� ���� �������¶L�
VSHVLIL\H�HGLOHPH\HQ�GXNWDO�NDUVLQRP�YH�����������¶L�JUDGH�
��PHPH�NDQVHUL�RODUDN�VDSWDQGÕ��7DEOR�,��

Tablo I��7�P|U�Q�KLVWRSDWRORMLN�YH�UDG\RORMLN�|]HOOLNOHUL

0HPH�NDUVLQRPX�WDQÕVÕ�DODQ�ROJXODUÕQ�WDQÕVDO�NRU�EL\RSVL�YH�
UH]HNVL\RQ� PDWHU\DOOHUL� DUDVÕQGDNL� W�P|U� KLVWRORMLN� GHUHFH�
X\XPX�������RODUDN�VDSWDQGÕ��.RU�L÷QH�EL\RSVLOHUL�YH�FHUUDKL�
VSHVPHQOHU� DUDVÕQGD� KRUPRQ� UHVHSW|U� NRUHODV\RQX� LoLQ�
\DSÕODQ� GH÷HUOHQGLUPHGH�� (5¶GH� ������ �NDSSD������� S� ��
�������YH�35¶GH��������NDSSD�������S����������EXOXQGX��%X�
NRUHODV\RQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ\GÕ�� 35� NRUHODV\RQX�
(5¶\H�J|UH�ELUD]�G�ú�N�EXOXQGX��7DEOR�,,��

Tablo II��.RU�L÷QH�EL\RSVL�LOH�FHUUDKL�VSHVPHQOHU�DUDVÕQGD�+RUPRQ�UHVHSW|U���
������������������(5��35��GXUXPX�YH�.L����SUROLIHUDV\RQ�LQGHNVOHULQLQ�
�����������������NDUúÕODúWÕUÕOPDVÕ

.L���HNVSUHV\RQ�GH÷HUL�WZR�SDLUHG�VDPSOHV�W�WHVW�NXOODQÕODUDN�
NRU�L÷QH�EL\RSVL�YH�FHUUDKL�VSHVPHQOHU�NDUúÕODúWÕUÕOPÕúWÕU��.RU�
L÷QH� EL\RSVL� LoLQ� RUWDODPD� GH÷HU� ������������ YH� FHUUDKL�
VSHVPHQOHU� LoLQ� ������ ������� RODUDN� VDSWDQGÕ� �3� ���������
.L����LIDGHVL�LoLQ�����FXWW�RI�GH÷HUL�NXOODQÕOGÕ÷ÕQGD���������
LOH�X\XP�RUDQÕ�GDKD�\�NVHN�EXOXQGX��NDSSD���������7DEOR�,,���
+(5���X\XPX� VDGHFH� ø+.� LOH�GH÷HUOHQGLULOGL÷LQGH��������
�.DSSD�� ������ S�������� LOH� LVWDWLVWLNVHO� RODUDN� |QHPOL�
GHUHFHGH� X\XP�J|VWHULU� LNHQ�� ø+.�YH�)ø6+� VRQXFXQD� J|UH�
GH÷HUOHQGLULOGL÷LQGH��������.DSSD��������S��������LOH�QHUHG�
H\VH�P�NHPPHO�ELU�X\XP�VHUJLOHGL��7DEOR�,,,���

Tablo III.�.RU�L÷QH�EL\RSVL�LOH�FHUUDKL�VSHVPHQOHU�DUDVÕQGD
�����������������+(5��GXUXPX�NDUúÕODúWÕUÕOPDVÕ

0ROHN�OHU� DOW� WLSOHQGLUPH� DoÕVÕQGDQ��� ����� LOH� LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� YH� |QHPOL� GHUHFHGH� L\L� ELU� X\XP� J|VWHUGL��
�.DSSD������� S���������0ROHN�OHU� DOW� WLSOHU� DUDVÕQGD� HQ� L\L�
X\XP� J|VWHUHQ� JUXS� +(5� SR]LWLI� YH� WULSOH� QHJDWLI� RODUDN�
VDSWDQGÕ��7DEOR�,9��

7DEOR�,9���.RU�L÷QH�EL\RSVL�LOH�FHUUDKL�VSHVPHQOHU�DUDVÕQGD�
�������������������0ROHN�OHU�VXEWLSOHQGLUPH�DUDVÕQGDNL�X\XP

<):<1̪5)
0HPH� NDQVHUL� LOHUL� \Dú� NDGÕQODUGD� J|U�OPHNOH� ELUOLNWH� VRQ�
\ÕOODUGD� ��� \Dú� DOWÕ� NDGÕQODUGD� VÕNOÕ÷Õ� JLGHUHN� DUWPDNWDGÕU��
*HQoOHUGH�PHPH�NDQVHUL� J|U�OPH� VÕNOÕ÷ÕQÕQ� DUWPDVÕ�QHGHQL�
LOH� WHGDYL� VHoHQHNOHUL� DUDVÕQGD� EXOXQDQ� PHPH� NRUX\XFX�
FHUUDKL�YH�QHRDGMXYDQ�WHGDYLOHU�|Q�SODQD�oÕNPDNWDGÕU��1HRDG�
MXYDQ�WHGDYL�J�Q�P�]GH�WDUWÕúPDOÕ�ROPDNOD�ELUOLNWH��LQRSHUD�
EOH�ELU�W�P|U��RSHUDEOH�KDOH�JHWLUPHN��GDKD�ID]OD�NRQVHUYDWLI�
FHUUDKL\H� L]LQ� YHUPHN��PHWDVWD]� ULVNL� \�NVHN� YH� ORNDO� LOHUL�
HYUH� W�P|U�� RODQ� KDVWDODUGD� SUHRSHUDWLI� VLVWHPLN� WHGDYL\H�
EDúODPDN�DPDFÕ\OD�NXOODQÕOPDNWDGÕU���������
0HPH� NDQVHULQGH� W�P|U� GHUHFHVLQLQ� DUWPDVÕ� GLIHUDQVL�
DV\RQXQ� D]DOPDVÕ� SURJQRVWLN� DoÕGDQ� |QHPOLGLU� ������ %X�
oDOÕúPDGD� W�P|U� GHUHFHOHUL� DoÕVÕQGDQ� EDNÕOGÕ÷ÕQGD�� JUDGH�
�¶QLQ��������JUDGH��¶�Q�������YH�JUDGH��¶LQ�������RUDQÕQGD�
ROGX÷X� J|U�OG��� 1RWWLQJKDP� VLVWHPL� NXOODQÕODUDN�
JHUoHNOHúWLULOHQ�W�P|U�GHUHFHOHQGLUPHVLQGH��SDWRORJODU�DUDVÕ�
J|]OHP� X\XPXQXQ� \�NVHN� ROGX÷X� ELOGLULOPLúWLU� ������ %X�
oDOÕúPDGD� GD� EL\RSVL� YH� UH]HNVL\RQ� PDWHU\DOOHULQH� YHULOHQ�
W�P|U�GHUHFHVL�X\XPX�������RODUDN�VDSWDQGÕ�
ø÷QH� NRU� EL\RSVL� WHNQL÷LQLQ� RSHUDV\RQ� |QFHVL� LQYD]LY�
NDUVLQRP� WDQÕVÕ� NR\PDN� YH� KLVWRSDWRORMLN� WDQÕ� GÕúÕQGD� (5��
35��+(5��YH�.L����JLEL�SURJQRVWLN�YH�SUHGLNWLI�GH÷HUL�RODQ�
PROHN�OHU�EHOLUWHoOHULQ�DQDOL]L�LoLQ�\HWHUOL�GRNX�
VD÷OD\DELOGL÷L�NDQÕWODQPÕúWÕU����������%LUoRN�oDOÕúPD�NRU�L÷QH�
EL\RSVL�LOH�FHUUDKL�VSHVPHQOHU�DUDVÕQGDNL�PROHN�OHU�EL\REH�
OLUWHo� NRUHODV\RQXQX� GH÷HUOHQGLUPLú� YH� �������� DUDVÕQGD�
NRUHODV\RQ� RUDQÕ� J|VWHULOPLúWLU�� 8\XPVX]OX÷XQ� SRWDQVL\HO�
QHGHQOHUL�DUDVÕQGD�EL\RSVLQLQ�DOÕQPD�\HULQLQ�VHoLPL�YH�GRNX�
WHVSLW�ILNVDV\RQX� VÕUDVÕQGDNL� DNVDNOÕNODU� J|VWHULOPHNWHGLU�
���������%X�oDOÕúPDGD�NRU�EL\RSVL�LOH�FHUUDKL�VSHVPHQ�DUDVÕQ�
GD�(5�LOH�������YH�35�LOH�������LOH�P�NHPPHOH�\DNÕQ�X\XP�
J|VWHUGL��.RU�EL\RSVLGH�(5�QHJDWLI���ROJX�FHUUDKL�VSHVPHQGH�
SR]LWLI��(5�SR]LWLI���ROJX�FHUUDKL� VSHVPHQGH�QHJDWLI�RODUDN�
VDSWDQGÕ�� 35� GXUXPXQGD� ��� X\XPVX]� YDND� VDSWDQGÕ�� .RU�
EL\RSVLGH� ��� SR]LWLI� ROJX� QHJDWLI�� �� QHJDWLI� ROJX� GD� SR]LWLI�
RODUDN� WHVSLW� HGLOGL��%X�GH÷LúLPOHULQ� DQD�QHGHQOHUL� DUDVÕQGD�
W�P|U�KHWHURMHQOL÷L�EDúWD�ROPDN��]HUH�NRU�EL\RSVLOHULQ�ID]OD�
ILNVDV\RQX�� FHUUDKL� VSHVPHQOHULQ� \HWHUVL]� ILNVDV\RQX�� IDUNOÕ�
NORQGD�DQWLNRU�NXOODQÕPÕ�JLEL�PXOWLIDNW|UL\HO�ND\QDNOÕ�RODEL�
OHFH÷LQL�G�ú�QPHNWH\L]��
0HWD�DQDOL]�\DSÕODQ�ELU�oDOÕúPDGD�(5��35��+(5��YH�.L����
EHOLUWHoOHULQ�NRU�L÷QH�EL\RSVL�YH�FHUUDKL�VSHVPHQOHU�DUDVÕQGD�
NRUHODV\RQ�ROGX÷XQX�J|VWHUPHNWHGLU��
$\UÕFD�PROHN�OHU�DOW�WLSOHQGLUPH�DoÕVÕQGDQ�GD�L\L�ELU�NRUHODV�
\RQ�ROGX÷X�ELOGLULOPLúWLU�����������%L]LP�oDOÕúPDPÕ]GD�+(5��
UHVHSW|U� LOH� ER\DQPD� GXUXPX� NÕ\DVODQGÕ÷ÕQGD� L÷QH� NRU�
EL\RSVLVL�LOH�FHUUDKL�|UQHNOHU�DUDVÕQGD�QHUHGH\VH�P�NHPPHO�
ELU�NRUHODV\RQ�J|]OHQPHNWHGLU��%XOJXODU�|QFHNL�oDOÕúPDODUD�
SDUDOHO�RODUDN�VDSWDQGÕ��ø÷QH�NRU�EL\RSVL�LOH�FHUUDKL�|UQHNOHU�
DUDVÕQGDNL�LPP�QRKLVWRNLP\DVDO�YH�KRUPRQ�UHVHSW|U�G�]H\L�
NRUHODV\RQ� ER]XNOXNODUÕQÕQ� HQ� |QHPOL� QHGHQOHUL� W�P|U�Q�
KHWHURMHQ�ROPDVÕ�YH�EL\RSVLQLQ�N�o�N�ELU�DODQÕ�LoHUPHVLQGHQ�
ND\QDNOÕ�ROGX÷X�G�ú�Q�OG���$JUHVLI�VH\LU�J|VWHUHQ�/XPLQDO�
%��+(5��YH�WULSOH�QHJDWLI�DOW�WLSWHNL�ROJXODU�LoLQ�QHRDGMXYDQ�
WHGDYL�|QHPOL�DYDQWDMODU�VD÷OD\DELOPHNWHGLU��g]HOOLNOH�KHGHIH�
\|QHOLN� +(5�� WHGDYLVL� KDVWDODU� LoLQ� HWNLOL� ELU� VHoHQHN�
ROGX÷XQGDQ�NRU�EL\RSVLGH�WDQÕPODQPDVÕ�|QHPOLGLU�����������

%X� oDOÕúPDGD�� W�P|U�Q� NRU� EL\RSVLVL� LOH� FHUUDKL� VSHVPHQL�
DUDVÕQGD� +(5� �� SR]LWLIOLN� G�]H\LQLQ� NRUHODV\RQX� |QFHNL�
UDSRUODU� ������ ����� DUDVÕQGD�� LOH� EHQ]HU� �� ����� �.DSSD��
������ RUDQGD� VDSWDQGÕ��%D]Õ� oDOÕúPDODUGD� EX� RUDQÕQ� \�NVHN�
ROPDVÕ�� W�P|U� KHWHURMHQOL÷LQLQ� �VWHVLQGHQ� JHOPHN� LoLQ�
KDVWDGDQ� oRN� VD\ÕGD� NRU� EL\RSVL� DOÕQPDVÕQD� ED÷ODQPÕúWÕU��
$\UÕFD� EX� ROJXODUGD� WDQÕQÕQ� J�YHQLUOL÷LQL� DUWWÕUPDN� LoLQ�
$PHULNDQ� .OLQLN� 2QNRORML� 'HUQH÷L� ��$PHULNDQ� 3DWRORJODU�
.ROHML� �$6&2�&$3�� \|QHUJHOHULQH� X\JXQ� RODUDN� ���
ROJXODUÕQ� ),6+�6,6+� WHNQLNOHULQLQ� NXOODQÕOPDVÕQÕQ� HWNLOL�
ROGX÷X�úHNOLQGH�\RUXPODQPÕúWÕU�������*UHHU�YH�DUN��NRU�L÷QH�
EL\RSVL� YH� FHUUDKL� |UQHNOHU� DUDVÕQGDNL� (5� YH� 35� NRUHODV�
\RQXQXQ� PXOWLSO� EL\RSVLOHU� LOH� DúÕODELOHFH÷LQL� EHOLUWPLúWLU��
)DNDW�W�P|U�KHWHURMHQOL÷L�PHYFXW�ROGX÷XQGD�+(5��NRUHODV�
\RQXQXQ�VÕQÕUOÕ�ROGX÷XQX�ELOGLUPLúOHUGLU������
.RU� L÷QH� EL\RSVLGHQ� VRQUD� FHUUDKL� ]DPDQ� DUDOÕ÷ÕQÕQ� .L����
GH÷LúLNOL÷LQL�HWNLOH\HELOHFH÷LQL�J|VWHUHQ�oDOÕúPDODU�
ELOGLULOPLúWLU�� .RU� L÷QH� EL\RSVLGHQ� VRQUDNL� �� J�Q� LoLQGH�
DPHOL\DW�RODQODU�DUDVÕQGD�.L����SUROLIHUDV\RQ�DUWÕúÕ�L]OHQPH]�
NHQ�� DPHOL\DW� V�UHVL���J�QGHQ� ID]OD�RODQODUGD�.L���� LQGHN�
VLQGH����RUDQÕQGD�ELU�DUWÕú�ROGX÷X��FHUUDKL�]DPDQ�DUDOÕ÷ÕQÕQ�
X]XQ� ROPDVÕQÕQ� .L���� SUROLIHUDV\RQXQX� DUWÕUDELOHFH÷LQL�
J|VWHUPLúWLU� ������ )DUNOÕ� ELU� oDOÕúPDGD� LVH� FHUUDKL� ]DPDQ�
DUDOÕ÷ÕQÕQ�RUWDODPD����J�QGHQ�GDKD�X]XQ�V�UHGH�.L����GH÷HU�
LQL�DUWÕUPDGÕ÷Õ�WHVSLW�HGLOPLúWLU�������<DUD�L\LOHúPH�V�UHoOHUL�
QLQ�QHGHQ�ROGX÷X�.L����LQGHNVLQGH�JHoLFL�DUWÕú��GDKD�X]XQ�ELU�
FHUUDKL� ]DPDQ� DUDOÕ÷ÕQGDQ� VRQUD� PXKWHPHOHQ� D]DODELOHFH÷L�
VRQXFXQD� YDUÕOPÕúWÕU� ������ %L]LP� oDOÕúPDPÕ]GD� ��� YDNDGD�
FHUUDKL�VSHVPHQGH�.L����SUROLIHUDV\RQ�LQGHNVL�DUWÕú�VDSWDQGÕ��
dDOÕúPD\D�DOÕQDQ�W�P�YDNDODU�NRU�EL\RSVL�VRQUDVÕ���J�QGHQ�
ID]OD� V�UHGH� FHUUDKL� \DSÕOGÕ÷ÕQGDQ�� EL\RSVL� VRQUDVÕ� FHUUDKL�
]DPDQ� DUDOÕ÷ÕQÕQ� .L���� SUROLIHUDV\RQ� LQGHNVLQL� DUWÕUDQ�
IDNW|UOHUGHQ�ELUL�RODUDN�\RUXPODQDELOLU��8\XPVX]OX÷XQ�GL÷HU�
ELU� QHGHQL� PHPH� NDQVHULQGH� .L���� LQGHNVLQLQ� W�P|U� LoL�
KHWHURMHQOL÷LGLU�� &HUUDKL� VSHVPHQGH� .L���� LQGHNVL� VÕFDN�
QRNWDODUÕ� LoHUHQ�� JHQHOOLNOH� W�P|U�Q� oHYUHVLQL� WHPVLO� HGHQ�
|UQHNOHUGHQ� GH÷HUOHQGLULOLU�� .RU� L÷QH� EL\RSVLVL�� FHUUDKL�
|UQHNOHUGHQ� |QHPOL� |Oo�GH� GDKD� D]� W�P|U� K�FUHVL� LoHULU� YH�
oR÷XQOXNOD�W�P|U�Q�PHUNH]L�NÕVPÕQGDQ�DOÕQÕU��$\UÕFD�EL\RSVL�
WLSL��ILNVDV\RQ�V�UHVL��ILNVDWLI�WLSL��ILNVDWLIWH�JHoHQ�V�UH��VDNOD�
PD�WLSL�YH�|Oo�P�\|QWHPL�JLEL�ELUoRN�IDNW|U�Q�.L����ER\D�
PDVÕQÕ�YH�|Oo�P�Q��HWNLOH\HELOHFH÷L�oDOÕúPDODUGD�ELOGLULOPH�
NWHGLU��&HUUDKL� |UQHNOHULQ�PHUNH]GH� WDP�ROPD\DQ� SHULIHUGH�
L\L� ILNVDV\RQ� J|VWHUPHVL� QHGHQL\OH� FHUUDKL� VSHVPHQOHUGH�
SHULIHUGH� GDKD� L\L� ER\DQPD� L]OHQLU� ������ $\UÕFD� FHUUDKL�
|UQHNOHU� W�P|U� oÕNDUÕOPDVÕ� VÕUDVÕQGD� LVNHPL\H� PDUX]� NDOÕU��
+LSRNVLN�KDVDU��FHUUDKL�|UQHNOHUGH�NDQVHU�K�FUHOHULQLQ�DSRS�
WR]XQGDQ� GROD\Õ� GDKD� G�ú�N� ELU� SUROLIHUDV\RQ� LQGHNVLQH�
QHGHQ� ROXU�� %LU� GL÷HU� IDNW|U� GH� PHPH� GRNXVXQXQ� \D÷OÕ�
ROPDVÕQGDQ�GROD\Õ�PDVWHNWRPL�|UQHNOHULQLQ�VÕNOÕNOD�\HWHUVL]�
ILNVDV\RQ�VRQXFX�VDGHFH�SR]LWLI�W�P|U�K�FUHOHULQLQ�VD\ÕVÕQÕQ�
D]DOPDVÕQD�GH÷LO��D\QÕ�]DPDQGD�.L���¶QLQ�]D\ÕI�ER\DQPDVÕ�
QD�GD�VHEHS�ROPDNWDGÕU�������%L]LP�oDOÕúPDPÕ]GD���YDNDGD�
FHUUDKL� VSHVPHQGH� NRU� EL\RSVL\H� J|UH� GDKD� G�ú�N� .L����
GH÷HUL�VDSWDQGÕ��%X�YDNDODUÕQ�FHUUDKL�KLSRNVL�YH�VSHVPHQOHULQ�
\HWHUVL]� ILNVDV\RQX� VRQXFX� G�ú�N� .L���� GH÷HULQH� QHGHQ�
RODELOHFH÷LQL�G�ú�QPHNWH\L]��
dDOÕúPDPÕ]GD�ROJXODUÕQ����¶�QGH�NRU�L÷QH�EL\RSVL�LOH�FHUUD�

KL�VSHVPHQ�DUDVÕQGD�PROHN�OHU�VÕQÕIODQGÕUPD�IDUNOÕOÕ÷Õ�L]OHQ�
GL��.RU�EL\RSVLGH���YDND�/XPLQDO�$�LNHQ�FHUUDKL�VSHVPHQGH�
/XPLQDO� %� RODUDN� JHoLú� J|VWHUGL�� %X� PROHN�OHU� DOW� WLS�
GH÷LúLPL� .L���� SUROLIHUDV\RQ� LQGHNVLQLQ� IDUNOÕOÕ÷ÕQGDQ�
ND\QDNODQPDNWDGÕU��7�P|U�oHYUHVL�LQILOWUDWLI�]RQGD��
SUROLIHUDV\RQXQ�ID]OD�ROPDVÕQGDQ�GROD\Õ�NRU� L÷QH�EL\RSVLGH�
W�P|U� DOÕQPD� \HULQH� ED÷OÕ� IDUNOÕOÕNWDQ� ND\QDNODQGÕ÷ÕQÕ�
G�ú�Q�\RUX]��.RU�EL\RSVLGH���ROJX�/XPLQDO�$�LNHQ�FHUUDKL�
VSHVPHQGH���ROJX�/XPLQDO�%�+(5��SR]LWLI����ROJX�LVH�WULSOH�
QHJDWLI�RODUDN�JHoLú�J|VWHUGL��.RU�EL\RSVLGH���ROJX�/XPLQDO�%�
LNHQ�+(5��SR]LWLI����ROJX�WULSOH�QHJDWLI�LNHQ�/XPLQDO�RODUDN�
VÕQÕIODQGÕUÕOPÕúWÕU��%X�GXUXP�KRUPRQ�UHVHSW|U�
HNVSUHV\RQXQXQ� GH÷LúPHVLQH� YH� +(5�� GXUXPXQ� FHUUDKL�
VSHVPHQGH�IDUNOÕOÕN�J|VWHUPHVLQH�ED÷OÕGÕU��%X�WXWDUVÕ]OÕNODUÕQ�
QHGHQL�RODUDN�FHUUDKL�VSHVPHQOHULQ�ODERUDWXYDUD�JHo�JHOPH�
VLQGHQ�ND\QDNOÕ�\HWHUVL]�IRUPDOLQ�ILNVDV\RQX��NRU�EL\RSVLOH�
ULQ� DúÕUÕ� ILNVDV\RQX�� NRU� L÷QH� EL\RSVL� \|QWHPOHUL�� FHUUDKL�
]DPDQ�DUDOÕ÷Õ�YH�W�P|U�KHWHURMHQOL÷L�RODUDN�G�ú�QPHNWH\L]��

SONUÇ
ø÷QH� NRU� EL\RSVLVL� PHPH� NDQVHUL� WDQÕVÕ� NR\PDGD� VSHVPHQ�
NDGDU� HWNLOL� J|U�QPHNWHGLU�� � .ÕUN� \Dú� DOWÕ� PHPH� NDQVHUL�
ROJXODUÕQGDNL�DUWÕú�WUHQGL�NRU�EL\RSVLOHULQL�FHUUDKL�|QFHVL�L\L�
ELU�VHoHQHN�\DSPDNWDGÕU��.RU�EL\RSVL�WDQÕ�NR\PDGDNL�HWNLQ�
OL÷L�GÕúÕQGD�JHQo�KDVWDODUGD�ú�SKHOL�ROJXODUGD�KDVWDODUÕ�ID]OD�
FHUUDKL�LúOHPOHUGHQ�NRUXPDN�DoÕVÕQGDQ�HWNLOL�J|U�QPHNWHGLU��
$\UÕFD� ORNDO� LOHUL� HYUH�� LQRSHUDEOH� W�P|UOHU� JLEL� W�P|U�
\�N�Q�� D]DOWPDN� YH� RSHUDV\RQ� |QFHVL� VLVWHPLN� WHGDYL\H�
RODQDN� VD÷ODPDN� LoLQ� PROHN�OHU� DOW� WLSOHQGLUPH� \DSDUDN�
WHGDYL\L� \|QOHQGLUPHGH� NRU� EL\RSVLQLQ� HWNLOL� RODELOHFH÷LQL�
G�ú�QPHNWH\L]��.RU�EL\RSVLGHNL�HQ�|QHPOL�SUREOHPLQ�W�P|U�
KHWHURMHQLWHVLQGHQ� ND\QDNODQGÕ÷Õ� V|\OHQHELOLU�� %X� VRUXQXQ�
PXOWLSOH� EL\RSVLOHU� YH� UDG\ROR÷XQ� WHFU�EHVL� LOH� DUWWÕUÕODEL�
OHFH÷L�G�ú�Q�OPHNWHGLU�

YAZAR KATKI
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�����������������NDUúÕODúWÕUÕOPDVÕ

.L���HNVSUHV\RQ�GH÷HUL�WZR�SDLUHG�VDPSOHV�W�WHVW�NXOODQÕODUDN�
NRU�L÷QH�EL\RSVL�YH�FHUUDKL�VSHVPHQOHU�NDUúÕODúWÕUÕOPÕúWÕU��.RU�
L÷QH� EL\RSVL� LoLQ� RUWDODPD� GH÷HU� ������������ YH� FHUUDKL�
VSHVPHQOHU� LoLQ� ������ ������� RODUDN� VDSWDQGÕ� �3� ���������
.L����LIDGHVL�LoLQ�����FXWW�RI�GH÷HUL�NXOODQÕOGÕ÷ÕQGD���������
LOH�X\XP�RUDQÕ�GDKD�\�NVHN�EXOXQGX��NDSSD���������7DEOR�,,���
+(5���X\XPX� VDGHFH� ø+.� LOH�GH÷HUOHQGLULOGL÷LQGH��������
�.DSSD�� ������ S�������� LOH� LVWDWLVWLNVHO� RODUDN� |QHPOL�
GHUHFHGH� X\XP�J|VWHULU� LNHQ�� ø+.�YH�)ø6+� VRQXFXQD� J|UH�
GH÷HUOHQGLULOGL÷LQGH��������.DSSD��������S��������LOH�QHUHG�
H\VH�P�NHPPHO�ELU�X\XP�VHUJLOHGL��7DEOR�,,,���

Tablo III.�.RU�L÷QH�EL\RSVL�LOH�FHUUDKL�VSHVPHQOHU�DUDVÕQGD
�����������������+(5��GXUXPX�NDUúÕODúWÕUÕOPDVÕ

0ROHN�OHU� DOW� WLSOHQGLUPH� DoÕVÕQGDQ��� ����� LOH� LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� YH� |QHPOL� GHUHFHGH� L\L� ELU� X\XP� J|VWHUGL��
�.DSSD������� S���������0ROHN�OHU� DOW� WLSOHU� DUDVÕQGD� HQ� L\L�
X\XP� J|VWHUHQ� JUXS� +(5� SR]LWLI� YH� WULSOH� QHJDWLI� RODUDN�
VDSWDQGÕ��7DEOR�,9��

7DEOR�,9���.RU�L÷QH�EL\RSVL�LOH�FHUUDKL�VSHVPHQOHU�DUDVÕQGD�
�������������������0ROHN�OHU�VXEWLSOHQGLUPH�DUDVÕQGDNL�X\XP

<):<1̪5)
0HPH� NDQVHUL� LOHUL� \Dú� NDGÕQODUGD� J|U�OPHNOH� ELUOLNWH� VRQ�
\ÕOODUGD� ��� \Dú� DOWÕ� NDGÕQODUGD� VÕNOÕ÷Õ� JLGHUHN� DUWPDNWDGÕU��
*HQoOHUGH�PHPH�NDQVHUL� J|U�OPH� VÕNOÕ÷ÕQÕQ� DUWPDVÕ�QHGHQL�
LOH� WHGDYL� VHoHQHNOHUL� DUDVÕQGD� EXOXQDQ� PHPH� NRUX\XFX�
FHUUDKL�YH�QHRDGMXYDQ�WHGDYLOHU�|Q�SODQD�oÕNPDNWDGÕU��1HRDG�
MXYDQ�WHGDYL�J�Q�P�]GH�WDUWÕúPDOÕ�ROPDNOD�ELUOLNWH��LQRSHUD�
EOH�ELU�W�P|U��RSHUDEOH�KDOH�JHWLUPHN��GDKD�ID]OD�NRQVHUYDWLI�
FHUUDKL\H� L]LQ� YHUPHN��PHWDVWD]� ULVNL� \�NVHN� YH� ORNDO� LOHUL�
HYUH� W�P|U�� RODQ� KDVWDODUGD� SUHRSHUDWLI� VLVWHPLN� WHGDYL\H�
EDúODPDN�DPDFÕ\OD�NXOODQÕOPDNWDGÕU���������
0HPH� NDQVHULQGH� W�P|U� GHUHFHVLQLQ� DUWPDVÕ� GLIHUDQVL�
DV\RQXQ� D]DOPDVÕ� SURJQRVWLN� DoÕGDQ� |QHPOLGLU� ������ %X�
oDOÕúPDGD� W�P|U� GHUHFHOHUL� DoÕVÕQGDQ� EDNÕOGÕ÷ÕQGD�� JUDGH�
�¶QLQ��������JUDGH��¶�Q�������YH�JUDGH��¶LQ�������RUDQÕQGD�
ROGX÷X� J|U�OG��� 1RWWLQJKDP� VLVWHPL� NXOODQÕODUDN�
JHUoHNOHúWLULOHQ�W�P|U�GHUHFHOHQGLUPHVLQGH��SDWRORJODU�DUDVÕ�
J|]OHP� X\XPXQXQ� \�NVHN� ROGX÷X� ELOGLULOPLúWLU� ������ %X�
oDOÕúPDGD� GD� EL\RSVL� YH� UH]HNVL\RQ� PDWHU\DOOHULQH� YHULOHQ�
W�P|U�GHUHFHVL�X\XPX�������RODUDN�VDSWDQGÕ�
ø÷QH� NRU� EL\RSVL� WHNQL÷LQLQ� RSHUDV\RQ� |QFHVL� LQYD]LY�
NDUVLQRP� WDQÕVÕ� NR\PDN� YH� KLVWRSDWRORMLN� WDQÕ� GÕúÕQGD� (5��
35��+(5��YH�.L����JLEL�SURJQRVWLN�YH�SUHGLNWLI�GH÷HUL�RODQ�
PROHN�OHU�EHOLUWHoOHULQ�DQDOL]L�LoLQ�\HWHUOL�GRNX�
VD÷OD\DELOGL÷L�NDQÕWODQPÕúWÕU����������%LUoRN�oDOÕúPD�NRU�L÷QH�
EL\RSVL�LOH�FHUUDKL�VSHVPHQOHU�DUDVÕQGDNL�PROHN�OHU�EL\REH�
OLUWHo� NRUHODV\RQXQX� GH÷HUOHQGLUPLú� YH� �������� DUDVÕQGD�
NRUHODV\RQ� RUDQÕ� J|VWHULOPLúWLU�� 8\XPVX]OX÷XQ� SRWDQVL\HO�
QHGHQOHUL�DUDVÕQGD�EL\RSVLQLQ�DOÕQPD�\HULQLQ�VHoLPL�YH�GRNX�
WHVSLW�ILNVDV\RQX� VÕUDVÕQGDNL� DNVDNOÕNODU� J|VWHULOPHNWHGLU�
���������%X�oDOÕúPDGD�NRU�EL\RSVL�LOH�FHUUDKL�VSHVPHQ�DUDVÕQ�
GD�(5�LOH�������YH�35�LOH�������LOH�P�NHPPHOH�\DNÕQ�X\XP�
J|VWHUGL��.RU�EL\RSVLGH�(5�QHJDWLI���ROJX�FHUUDKL�VSHVPHQGH�
SR]LWLI��(5�SR]LWLI���ROJX�FHUUDKL� VSHVPHQGH�QHJDWLI�RODUDN�
VDSWDQGÕ�� 35� GXUXPXQGD� ��� X\XPVX]� YDND� VDSWDQGÕ�� .RU�
EL\RSVLGH� ��� SR]LWLI� ROJX� QHJDWLI�� �� QHJDWLI� ROJX� GD� SR]LWLI�
RODUDN� WHVSLW� HGLOGL��%X�GH÷LúLPOHULQ� DQD�QHGHQOHUL� DUDVÕQGD�
W�P|U�KHWHURMHQOL÷L�EDúWD�ROPDN��]HUH�NRU�EL\RSVLOHULQ�ID]OD�
ILNVDV\RQX�� FHUUDKL� VSHVPHQOHULQ� \HWHUVL]� ILNVDV\RQX�� IDUNOÕ�
NORQGD�DQWLNRU�NXOODQÕPÕ�JLEL�PXOWLIDNW|UL\HO�ND\QDNOÕ�RODEL�
OHFH÷LQL�G�ú�QPHNWH\L]��
0HWD�DQDOL]�\DSÕODQ�ELU�oDOÕúPDGD�(5��35��+(5��YH�.L����
EHOLUWHoOHULQ�NRU�L÷QH�EL\RSVL�YH�FHUUDKL�VSHVPHQOHU�DUDVÕQGD�
NRUHODV\RQ�ROGX÷XQX�J|VWHUPHNWHGLU��
$\UÕFD�PROHN�OHU�DOW�WLSOHQGLUPH�DoÕVÕQGDQ�GD�L\L�ELU�NRUHODV�
\RQ�ROGX÷X�ELOGLULOPLúWLU�����������%L]LP�oDOÕúPDPÕ]GD�+(5��
UHVHSW|U� LOH� ER\DQPD� GXUXPX� NÕ\DVODQGÕ÷ÕQGD� L÷QH� NRU�
EL\RSVLVL�LOH�FHUUDKL�|UQHNOHU�DUDVÕQGD�QHUHGH\VH�P�NHPPHO�
ELU�NRUHODV\RQ�J|]OHQPHNWHGLU��%XOJXODU�|QFHNL�oDOÕúPDODUD�
SDUDOHO�RODUDN�VDSWDQGÕ��ø÷QH�NRU�EL\RSVL�LOH�FHUUDKL�|UQHNOHU�
DUDVÕQGDNL�LPP�QRKLVWRNLP\DVDO�YH�KRUPRQ�UHVHSW|U�G�]H\L�
NRUHODV\RQ� ER]XNOXNODUÕQÕQ� HQ� |QHPOL� QHGHQOHUL� W�P|U�Q�
KHWHURMHQ�ROPDVÕ�YH�EL\RSVLQLQ�N�o�N�ELU�DODQÕ�LoHUPHVLQGHQ�
ND\QDNOÕ�ROGX÷X�G�ú�Q�OG���$JUHVLI�VH\LU�J|VWHUHQ�/XPLQDO�
%��+(5��YH�WULSOH�QHJDWLI�DOW�WLSWHNL�ROJXODU�LoLQ�QHRDGMXYDQ�
WHGDYL�|QHPOL�DYDQWDMODU�VD÷OD\DELOPHNWHGLU��g]HOOLNOH�KHGHIH�
\|QHOLN� +(5�� WHGDYLVL� KDVWDODU� LoLQ� HWNLOL� ELU� VHoHQHN�
ROGX÷XQGDQ�NRU�EL\RSVLGH�WDQÕPODQPDVÕ�|QHPOLGLU�����������

%X� oDOÕúPDGD�� W�P|U�Q� NRU� EL\RSVLVL� LOH� FHUUDKL� VSHVPHQL�
DUDVÕQGD� +(5� �� SR]LWLIOLN� G�]H\LQLQ� NRUHODV\RQX� |QFHNL�
UDSRUODU� ������ ����� DUDVÕQGD�� LOH� EHQ]HU� �� ����� �.DSSD��
������ RUDQGD� VDSWDQGÕ��%D]Õ� oDOÕúPDODUGD� EX� RUDQÕQ� \�NVHN�
ROPDVÕ�� W�P|U� KHWHURMHQOL÷LQLQ� �VWHVLQGHQ� JHOPHN� LoLQ�
KDVWDGDQ� oRN� VD\ÕGD� NRU� EL\RSVL� DOÕQPDVÕQD� ED÷ODQPÕúWÕU��
$\UÕFD� EX� ROJXODUGD� WDQÕQÕQ� J�YHQLUOL÷LQL� DUWWÕUPDN� LoLQ�
$PHULNDQ� .OLQLN� 2QNRORML� 'HUQH÷L� ��$PHULNDQ� 3DWRORJODU�
.ROHML� �$6&2�&$3�� \|QHUJHOHULQH� X\JXQ� RODUDN� ���
ROJXODUÕQ� ),6+�6,6+� WHNQLNOHULQLQ� NXOODQÕOPDVÕQÕQ� HWNLOL�
ROGX÷X�úHNOLQGH�\RUXPODQPÕúWÕU�������*UHHU�YH�DUN��NRU�L÷QH�
EL\RSVL� YH� FHUUDKL� |UQHNOHU� DUDVÕQGDNL� (5� YH� 35� NRUHODV�
\RQXQXQ� PXOWLSO� EL\RSVLOHU� LOH� DúÕODELOHFH÷LQL� EHOLUWPLúWLU��
)DNDW�W�P|U�KHWHURMHQOL÷L�PHYFXW�ROGX÷XQGD�+(5��NRUHODV�
\RQXQXQ�VÕQÕUOÕ�ROGX÷XQX�ELOGLUPLúOHUGLU������
.RU� L÷QH� EL\RSVLGHQ� VRQUD� FHUUDKL� ]DPDQ� DUDOÕ÷ÕQÕQ� .L����
GH÷LúLNOL÷LQL�HWNLOH\HELOHFH÷LQL�J|VWHUHQ�oDOÕúPDODU�
ELOGLULOPLúWLU�� .RU� L÷QH� EL\RSVLGHQ� VRQUDNL� �� J�Q� LoLQGH�
DPHOL\DW�RODQODU�DUDVÕQGD�.L����SUROLIHUDV\RQ�DUWÕúÕ�L]OHQPH]�
NHQ�� DPHOL\DW� V�UHVL���J�QGHQ� ID]OD�RODQODUGD�.L���� LQGHN�
VLQGH����RUDQÕQGD�ELU�DUWÕú�ROGX÷X��FHUUDKL�]DPDQ�DUDOÕ÷ÕQÕQ�
X]XQ� ROPDVÕQÕQ� .L���� SUROLIHUDV\RQXQX� DUWÕUDELOHFH÷LQL�
J|VWHUPLúWLU� ������ )DUNOÕ� ELU� oDOÕúPDGD� LVH� FHUUDKL� ]DPDQ�
DUDOÕ÷ÕQÕQ�RUWDODPD����J�QGHQ�GDKD�X]XQ�V�UHGH�.L����GH÷HU�
LQL�DUWÕUPDGÕ÷Õ�WHVSLW�HGLOPLúWLU�������<DUD�L\LOHúPH�V�UHoOHUL�
QLQ�QHGHQ�ROGX÷X�.L����LQGHNVLQGH�JHoLFL�DUWÕú��GDKD�X]XQ�ELU�
FHUUDKL� ]DPDQ� DUDOÕ÷ÕQGDQ� VRQUD� PXKWHPHOHQ� D]DODELOHFH÷L�
VRQXFXQD� YDUÕOPÕúWÕU� ������ %L]LP� oDOÕúPDPÕ]GD� ��� YDNDGD�
FHUUDKL�VSHVPHQGH�.L����SUROLIHUDV\RQ�LQGHNVL�DUWÕú�VDSWDQGÕ��
dDOÕúPD\D�DOÕQDQ�W�P�YDNDODU�NRU�EL\RSVL�VRQUDVÕ���J�QGHQ�
ID]OD� V�UHGH� FHUUDKL� \DSÕOGÕ÷ÕQGDQ�� EL\RSVL� VRQUDVÕ� FHUUDKL�
]DPDQ� DUDOÕ÷ÕQÕQ� .L���� SUROLIHUDV\RQ� LQGHNVLQL� DUWÕUDQ�
IDNW|UOHUGHQ�ELUL�RODUDN�\RUXPODQDELOLU��8\XPVX]OX÷XQ�GL÷HU�
ELU� QHGHQL� PHPH� NDQVHULQGH� .L���� LQGHNVLQLQ� W�P|U� LoL�
KHWHURMHQOL÷LGLU�� &HUUDKL� VSHVPHQGH� .L���� LQGHNVL� VÕFDN�
QRNWDODUÕ� LoHUHQ�� JHQHOOLNOH� W�P|U�Q� oHYUHVLQL� WHPVLO� HGHQ�
|UQHNOHUGHQ� GH÷HUOHQGLULOLU�� .RU� L÷QH� EL\RSVLVL�� FHUUDKL�
|UQHNOHUGHQ� |QHPOL� |Oo�GH� GDKD� D]� W�P|U� K�FUHVL� LoHULU� YH�
oR÷XQOXNOD�W�P|U�Q�PHUNH]L�NÕVPÕQGDQ�DOÕQÕU��$\UÕFD�EL\RSVL�
WLSL��ILNVDV\RQ�V�UHVL��ILNVDWLI�WLSL��ILNVDWLIWH�JHoHQ�V�UH��VDNOD�
PD�WLSL�YH�|Oo�P�\|QWHPL�JLEL�ELUoRN�IDNW|U�Q�.L����ER\D�
PDVÕQÕ�YH�|Oo�P�Q��HWNLOH\HELOHFH÷L�oDOÕúPDODUGD�ELOGLULOPH�
NWHGLU��&HUUDKL� |UQHNOHULQ�PHUNH]GH� WDP�ROPD\DQ� SHULIHUGH�
L\L� ILNVDV\RQ� J|VWHUPHVL� QHGHQL\OH� FHUUDKL� VSHVPHQOHUGH�
SHULIHUGH� GDKD� L\L� ER\DQPD� L]OHQLU� ������ $\UÕFD� FHUUDKL�
|UQHNOHU� W�P|U� oÕNDUÕOPDVÕ� VÕUDVÕQGD� LVNHPL\H� PDUX]� NDOÕU��
+LSRNVLN�KDVDU��FHUUDKL�|UQHNOHUGH�NDQVHU�K�FUHOHULQLQ�DSRS�
WR]XQGDQ� GROD\Õ� GDKD� G�ú�N� ELU� SUROLIHUDV\RQ� LQGHNVLQH�
QHGHQ� ROXU�� %LU� GL÷HU� IDNW|U� GH� PHPH� GRNXVXQXQ� \D÷OÕ�
ROPDVÕQGDQ�GROD\Õ�PDVWHNWRPL�|UQHNOHULQLQ�VÕNOÕNOD�\HWHUVL]�
ILNVDV\RQ�VRQXFX�VDGHFH�SR]LWLI�W�P|U�K�FUHOHULQLQ�VD\ÕVÕQÕQ�
D]DOPDVÕQD�GH÷LO��D\QÕ�]DPDQGD�.L���¶QLQ�]D\ÕI�ER\DQPDVÕ�
QD�GD�VHEHS�ROPDNWDGÕU�������%L]LP�oDOÕúPDPÕ]GD���YDNDGD�
FHUUDKL� VSHVPHQGH� NRU� EL\RSVL\H� J|UH� GDKD� G�ú�N� .L����
GH÷HUL�VDSWDQGÕ��%X�YDNDODUÕQ�FHUUDKL�KLSRNVL�YH�VSHVPHQOHULQ�
\HWHUVL]� ILNVDV\RQX� VRQXFX� G�ú�N� .L���� GH÷HULQH� QHGHQ�
RODELOHFH÷LQL�G�ú�QPHNWH\L]��
dDOÕúPDPÕ]GD�ROJXODUÕQ����¶�QGH�NRU�L÷QH�EL\RSVL�LOH�FHUUD�

KL�VSHVPHQ�DUDVÕQGD�PROHN�OHU�VÕQÕIODQGÕUPD�IDUNOÕOÕ÷Õ�L]OHQ�
GL��.RU�EL\RSVLGH���YDND�/XPLQDO�$�LNHQ�FHUUDKL�VSHVPHQGH�
/XPLQDO� %� RODUDN� JHoLú� J|VWHUGL�� %X� PROHN�OHU� DOW� WLS�
GH÷LúLPL� .L���� SUROLIHUDV\RQ� LQGHNVLQLQ� IDUNOÕOÕ÷ÕQGDQ�
ND\QDNODQPDNWDGÕU��7�P|U�oHYUHVL�LQILOWUDWLI�]RQGD��
SUROLIHUDV\RQXQ�ID]OD�ROPDVÕQGDQ�GROD\Õ�NRU� L÷QH�EL\RSVLGH�
W�P|U� DOÕQPD� \HULQH� ED÷OÕ� IDUNOÕOÕNWDQ� ND\QDNODQGÕ÷ÕQÕ�
G�ú�Q�\RUX]��.RU�EL\RSVLGH���ROJX�/XPLQDO�$�LNHQ�FHUUDKL�
VSHVPHQGH���ROJX�/XPLQDO�%�+(5��SR]LWLI����ROJX�LVH�WULSOH�
QHJDWLI�RODUDN�JHoLú�J|VWHUGL��.RU�EL\RSVLGH���ROJX�/XPLQDO�%�
LNHQ�+(5��SR]LWLI����ROJX�WULSOH�QHJDWLI�LNHQ�/XPLQDO�RODUDN�
VÕQÕIODQGÕUÕOPÕúWÕU��%X�GXUXP�KRUPRQ�UHVHSW|U�
HNVSUHV\RQXQXQ� GH÷LúPHVLQH� YH� +(5�� GXUXPXQ� FHUUDKL�
VSHVPHQGH�IDUNOÕOÕN�J|VWHUPHVLQH�ED÷OÕGÕU��%X�WXWDUVÕ]OÕNODUÕQ�
QHGHQL�RODUDN�FHUUDKL�VSHVPHQOHULQ�ODERUDWXYDUD�JHo�JHOPH�
VLQGHQ�ND\QDNOÕ�\HWHUVL]�IRUPDOLQ�ILNVDV\RQX��NRU�EL\RSVLOH�
ULQ� DúÕUÕ� ILNVDV\RQX�� NRU� L÷QH� EL\RSVL� \|QWHPOHUL�� FHUUDKL�
]DPDQ�DUDOÕ÷Õ�YH�W�P|U�KHWHURMHQOL÷L�RODUDN�G�ú�QPHNWH\L]��

SONUÇ
ø÷QH� NRU� EL\RSVLVL� PHPH� NDQVHUL� WDQÕVÕ� NR\PDGD� VSHVPHQ�
NDGDU� HWNLOL� J|U�QPHNWHGLU�� � .ÕUN� \Dú� DOWÕ� PHPH� NDQVHUL�
ROJXODUÕQGDNL�DUWÕú�WUHQGL�NRU�EL\RSVLOHULQL�FHUUDKL�|QFHVL�L\L�
ELU�VHoHQHN�\DSPDNWDGÕU��.RU�EL\RSVL�WDQÕ�NR\PDGDNL�HWNLQ�
OL÷L�GÕúÕQGD�JHQo�KDVWDODUGD�ú�SKHOL�ROJXODUGD�KDVWDODUÕ�ID]OD�
FHUUDKL�LúOHPOHUGHQ�NRUXPDN�DoÕVÕQGDQ�HWNLOL�J|U�QPHNWHGLU��
$\UÕFD� ORNDO� LOHUL� HYUH�� LQRSHUDEOH� W�P|UOHU� JLEL� W�P|U�
\�N�Q�� D]DOWPDN� YH� RSHUDV\RQ� |QFHVL� VLVWHPLN� WHGDYL\H�
RODQDN� VD÷ODPDN� LoLQ� PROHN�OHU� DOW� WLSOHQGLUPH� \DSDUDN�
WHGDYL\L� \|QOHQGLUPHGH� NRU� EL\RSVLQLQ� HWNLOL� RODELOHFH÷LQL�
G�ú�QPHNWH\L]��.RU�EL\RSVLGHNL�HQ�|QHPOL�SUREOHPLQ�W�P|U�
KHWHURMHQLWHVLQGHQ� ND\QDNODQGÕ÷Õ� V|\OHQHELOLU�� %X� VRUXQXQ�
PXOWLSOH� EL\RSVLOHU� YH� UDG\ROR÷XQ� WHFU�EHVL� LOH� DUWWÕUÕODEL�
OHFH÷L�G�ú�Q�OPHNWHGLU�

YAZAR KATKI
)LNLU�.DYUDP��3�&���6�&�
7DVDUÕP��3�&���ø�%�
'HQHWOHPH�'DQÕúPDQOÕN��3�&���6�&�
9HUL�WRSODPD�YH�YH\D�LúOHPH��3�&���ø�%�
$QDOL]�YH\D�\RUXP��3�&���6�&���3�6�g�
/LWHUDW�U�WDUDPDVÕ��3�&���ø�%�
0DNDOHQLQ�\D]ÕPÕ��3�&�
(OHúWLUHO�LQFHOHPH��6�+���3�6�g�

(WLN� .RPLWH� 2QD\Õ�� 0DNDOHPL]GH� $UDúWÕUPD� YH� <D\ÕQ�
(WL÷LQH� X\JXQ� RODUDN� (WLN� .RPLWH� 2QD\Õ� 6D÷OÕN� %DNDQOÕ÷Õ�
$QNDUD� (÷LWLP� YH�$UDúWÕUPD�+DVWDQHVL� .OLQLN�$UDúWÕUPDODU�
(WLN� .XUXO� %DúNDQOÕ÷ÕQGDQ� (���� VD\ÕOÕ� ���� QR¶OX� oDOÕúPD�
RODUDN������������WDULKLQGH�DOÕQPÕúWÕU�

dÕNDU� oDWÕúPDVÕ�� 0DNDOHQLQ� \D]DUODUÕ� DUDVÕQGD� oÕNDU�
oDWÕúPDVÕ�EXOXQPDPDNWDGÕU��

)LQDQVPDQ� YH\D� 0DOL� 'HVWHN�� %X� oDOÕúPDGD� ILQDQVPDQ�
YH\D�PDOL�GHVWHN�DOÕQPDPÕúWÕU�
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�.DSSD�� ������ S�������� LOH� LVWDWLVWLNVHO� RODUDN� |QHPOL�
GHUHFHGH� X\XP�J|VWHULU� LNHQ�� ø+.�YH�)ø6+� VRQXFXQD� J|UH�
GH÷HUOHQGLULOGL÷LQGH��������.DSSD��������S��������LOH�QHUHG�
H\VH�P�NHPPHO�ELU�X\XP�VHUJLOHGL��7DEOR�,,,���

Tablo III.�.RU�L÷QH�EL\RSVL�LOH�FHUUDKL�VSHVPHQOHU�DUDVÕQGD
�����������������+(5��GXUXPX�NDUúÕODúWÕUÕOPDVÕ

0ROHN�OHU� DOW� WLSOHQGLUPH� DoÕVÕQGDQ��� ����� LOH� LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� YH� |QHPOL� GHUHFHGH� L\L� ELU� X\XP� J|VWHUGL��
�.DSSD������� S���������0ROHN�OHU� DOW� WLSOHU� DUDVÕQGD� HQ� L\L�
X\XP� J|VWHUHQ� JUXS� +(5� SR]LWLI� YH� WULSOH� QHJDWLI� RODUDN�
VDSWDQGÕ��7DEOR�,9��

7DEOR�,9���.RU�L÷QH�EL\RSVL�LOH�FHUUDKL�VSHVPHQOHU�DUDVÕQGD�
�������������������0ROHN�OHU�VXEWLSOHQGLUPH�DUDVÕQGDNL�X\XP

<):<1̪5)
0HPH� NDQVHUL� LOHUL� \Dú� NDGÕQODUGD� J|U�OPHNOH� ELUOLNWH� VRQ�
\ÕOODUGD� ��� \Dú� DOWÕ� NDGÕQODUGD� VÕNOÕ÷Õ� JLGHUHN� DUWPDNWDGÕU��
*HQoOHUGH�PHPH�NDQVHUL� J|U�OPH� VÕNOÕ÷ÕQÕQ� DUWPDVÕ�QHGHQL�
LOH� WHGDYL� VHoHQHNOHUL� DUDVÕQGD� EXOXQDQ� PHPH� NRUX\XFX�
FHUUDKL�YH�QHRDGMXYDQ�WHGDYLOHU�|Q�SODQD�oÕNPDNWDGÕU��1HRDG�
MXYDQ�WHGDYL�J�Q�P�]GH�WDUWÕúPDOÕ�ROPDNOD�ELUOLNWH��LQRSHUD�
EOH�ELU�W�P|U��RSHUDEOH�KDOH�JHWLUPHN��GDKD�ID]OD�NRQVHUYDWLI�
FHUUDKL\H� L]LQ� YHUPHN��PHWDVWD]� ULVNL� \�NVHN� YH� ORNDO� LOHUL�
HYUH� W�P|U�� RODQ� KDVWDODUGD� SUHRSHUDWLI� VLVWHPLN� WHGDYL\H�
EDúODPDN�DPDFÕ\OD�NXOODQÕOPDNWDGÕU���������
0HPH� NDQVHULQGH� W�P|U� GHUHFHVLQLQ� DUWPDVÕ� GLIHUDQVL�
DV\RQXQ� D]DOPDVÕ� SURJQRVWLN� DoÕGDQ� |QHPOLGLU� ������ %X�
oDOÕúPDGD� W�P|U� GHUHFHOHUL� DoÕVÕQGDQ� EDNÕOGÕ÷ÕQGD�� JUDGH�
�¶QLQ��������JUDGH��¶�Q�������YH�JUDGH��¶LQ�������RUDQÕQGD�
ROGX÷X� J|U�OG��� 1RWWLQJKDP� VLVWHPL� NXOODQÕODUDN�
JHUoHNOHúWLULOHQ�W�P|U�GHUHFHOHQGLUPHVLQGH��SDWRORJODU�DUDVÕ�
J|]OHP� X\XPXQXQ� \�NVHN� ROGX÷X� ELOGLULOPLúWLU� ������ %X�
oDOÕúPDGD� GD� EL\RSVL� YH� UH]HNVL\RQ� PDWHU\DOOHULQH� YHULOHQ�
W�P|U�GHUHFHVL�X\XPX�������RODUDN�VDSWDQGÕ�
ø÷QH� NRU� EL\RSVL� WHNQL÷LQLQ� RSHUDV\RQ� |QFHVL� LQYD]LY�
NDUVLQRP� WDQÕVÕ� NR\PDN� YH� KLVWRSDWRORMLN� WDQÕ� GÕúÕQGD� (5��
35��+(5��YH�.L����JLEL�SURJQRVWLN�YH�SUHGLNWLI�GH÷HUL�RODQ�
PROHN�OHU�EHOLUWHoOHULQ�DQDOL]L�LoLQ�\HWHUOL�GRNX�
VD÷OD\DELOGL÷L�NDQÕWODQPÕúWÕU����������%LUoRN�oDOÕúPD�NRU�L÷QH�
EL\RSVL�LOH�FHUUDKL�VSHVPHQOHU�DUDVÕQGDNL�PROHN�OHU�EL\REH�
OLUWHo� NRUHODV\RQXQX� GH÷HUOHQGLUPLú� YH� �������� DUDVÕQGD�
NRUHODV\RQ� RUDQÕ� J|VWHULOPLúWLU�� 8\XPVX]OX÷XQ� SRWDQVL\HO�
QHGHQOHUL�DUDVÕQGD�EL\RSVLQLQ�DOÕQPD�\HULQLQ�VHoLPL�YH�GRNX�
WHVSLW�ILNVDV\RQX� VÕUDVÕQGDNL� DNVDNOÕNODU� J|VWHULOPHNWHGLU�
���������%X�oDOÕúPDGD�NRU�EL\RSVL�LOH�FHUUDKL�VSHVPHQ�DUDVÕQ�
GD�(5�LOH�������YH�35�LOH�������LOH�P�NHPPHOH�\DNÕQ�X\XP�
J|VWHUGL��.RU�EL\RSVLGH�(5�QHJDWLI���ROJX�FHUUDKL�VSHVPHQGH�
SR]LWLI��(5�SR]LWLI���ROJX�FHUUDKL� VSHVPHQGH�QHJDWLI�RODUDN�
VDSWDQGÕ�� 35� GXUXPXQGD� ��� X\XPVX]� YDND� VDSWDQGÕ�� .RU�
EL\RSVLGH� ��� SR]LWLI� ROJX� QHJDWLI�� �� QHJDWLI� ROJX� GD� SR]LWLI�
RODUDN� WHVSLW� HGLOGL��%X�GH÷LúLPOHULQ� DQD�QHGHQOHUL� DUDVÕQGD�
W�P|U�KHWHURMHQOL÷L�EDúWD�ROPDN��]HUH�NRU�EL\RSVLOHULQ�ID]OD�
ILNVDV\RQX�� FHUUDKL� VSHVPHQOHULQ� \HWHUVL]� ILNVDV\RQX�� IDUNOÕ�
NORQGD�DQWLNRU�NXOODQÕPÕ�JLEL�PXOWLIDNW|UL\HO�ND\QDNOÕ�RODEL�
OHFH÷LQL�G�ú�QPHNWH\L]��
0HWD�DQDOL]�\DSÕODQ�ELU�oDOÕúPDGD�(5��35��+(5��YH�.L����
EHOLUWHoOHULQ�NRU�L÷QH�EL\RSVL�YH�FHUUDKL�VSHVPHQOHU�DUDVÕQGD�
NRUHODV\RQ�ROGX÷XQX�J|VWHUPHNWHGLU��
$\UÕFD�PROHN�OHU�DOW�WLSOHQGLUPH�DoÕVÕQGDQ�GD�L\L�ELU�NRUHODV�
\RQ�ROGX÷X�ELOGLULOPLúWLU�����������%L]LP�oDOÕúPDPÕ]GD�+(5��
UHVHSW|U� LOH� ER\DQPD� GXUXPX� NÕ\DVODQGÕ÷ÕQGD� L÷QH� NRU�
EL\RSVLVL�LOH�FHUUDKL�|UQHNOHU�DUDVÕQGD�QHUHGH\VH�P�NHPPHO�
ELU�NRUHODV\RQ�J|]OHQPHNWHGLU��%XOJXODU�|QFHNL�oDOÕúPDODUD�
SDUDOHO�RODUDN�VDSWDQGÕ��ø÷QH�NRU�EL\RSVL�LOH�FHUUDKL�|UQHNOHU�
DUDVÕQGDNL�LPP�QRKLVWRNLP\DVDO�YH�KRUPRQ�UHVHSW|U�G�]H\L�
NRUHODV\RQ� ER]XNOXNODUÕQÕQ� HQ� |QHPOL� QHGHQOHUL� W�P|U�Q�
KHWHURMHQ�ROPDVÕ�YH�EL\RSVLQLQ�N�o�N�ELU�DODQÕ�LoHUPHVLQGHQ�
ND\QDNOÕ�ROGX÷X�G�ú�Q�OG���$JUHVLI�VH\LU�J|VWHUHQ�/XPLQDO�
%��+(5��YH�WULSOH�QHJDWLI�DOW�WLSWHNL�ROJXODU�LoLQ�QHRDGMXYDQ�
WHGDYL�|QHPOL�DYDQWDMODU�VD÷OD\DELOPHNWHGLU��g]HOOLNOH�KHGHIH�
\|QHOLN� +(5�� WHGDYLVL� KDVWDODU� LoLQ� HWNLOL� ELU� VHoHQHN�
ROGX÷XQGDQ�NRU�EL\RSVLGH�WDQÕPODQPDVÕ�|QHPOLGLU�����������

%X� oDOÕúPDGD�� W�P|U�Q� NRU� EL\RSVLVL� LOH� FHUUDKL� VSHVPHQL�
DUDVÕQGD� +(5� �� SR]LWLIOLN� G�]H\LQLQ� NRUHODV\RQX� |QFHNL�
UDSRUODU� ������ ����� DUDVÕQGD�� LOH� EHQ]HU� �� ����� �.DSSD��
������ RUDQGD� VDSWDQGÕ��%D]Õ� oDOÕúPDODUGD� EX� RUDQÕQ� \�NVHN�
ROPDVÕ�� W�P|U� KHWHURMHQOL÷LQLQ� �VWHVLQGHQ� JHOPHN� LoLQ�
KDVWDGDQ� oRN� VD\ÕGD� NRU� EL\RSVL� DOÕQPDVÕQD� ED÷ODQPÕúWÕU��
$\UÕFD� EX� ROJXODUGD� WDQÕQÕQ� J�YHQLUOL÷LQL� DUWWÕUPDN� LoLQ�
$PHULNDQ� .OLQLN� 2QNRORML� 'HUQH÷L� ��$PHULNDQ� 3DWRORJODU�
.ROHML� �$6&2�&$3�� \|QHUJHOHULQH� X\JXQ� RODUDN� ���
ROJXODUÕQ� ),6+�6,6+� WHNQLNOHULQLQ� NXOODQÕOPDVÕQÕQ� HWNLOL�
ROGX÷X�úHNOLQGH�\RUXPODQPÕúWÕU�������*UHHU�YH�DUN��NRU�L÷QH�
EL\RSVL� YH� FHUUDKL� |UQHNOHU� DUDVÕQGDNL� (5� YH� 35� NRUHODV�
\RQXQXQ� PXOWLSO� EL\RSVLOHU� LOH� DúÕODELOHFH÷LQL� EHOLUWPLúWLU��
)DNDW�W�P|U�KHWHURMHQOL÷L�PHYFXW�ROGX÷XQGD�+(5��NRUHODV�
\RQXQXQ�VÕQÕUOÕ�ROGX÷XQX�ELOGLUPLúOHUGLU������
.RU� L÷QH� EL\RSVLGHQ� VRQUD� FHUUDKL� ]DPDQ� DUDOÕ÷ÕQÕQ� .L����
GH÷LúLNOL÷LQL�HWNLOH\HELOHFH÷LQL�J|VWHUHQ�oDOÕúPDODU�
ELOGLULOPLúWLU�� .RU� L÷QH� EL\RSVLGHQ� VRQUDNL� �� J�Q� LoLQGH�
DPHOL\DW�RODQODU�DUDVÕQGD�.L����SUROLIHUDV\RQ�DUWÕúÕ�L]OHQPH]�
NHQ�� DPHOL\DW� V�UHVL���J�QGHQ� ID]OD�RODQODUGD�.L���� LQGHN�
VLQGH����RUDQÕQGD�ELU�DUWÕú�ROGX÷X��FHUUDKL�]DPDQ�DUDOÕ÷ÕQÕQ�
X]XQ� ROPDVÕQÕQ� .L���� SUROLIHUDV\RQXQX� DUWÕUDELOHFH÷LQL�
J|VWHUPLúWLU� ������ )DUNOÕ� ELU� oDOÕúPDGD� LVH� FHUUDKL� ]DPDQ�
DUDOÕ÷ÕQÕQ�RUWDODPD����J�QGHQ�GDKD�X]XQ�V�UHGH�.L����GH÷HU�
LQL�DUWÕUPDGÕ÷Õ�WHVSLW�HGLOPLúWLU�������<DUD�L\LOHúPH�V�UHoOHUL�
QLQ�QHGHQ�ROGX÷X�.L����LQGHNVLQGH�JHoLFL�DUWÕú��GDKD�X]XQ�ELU�
FHUUDKL� ]DPDQ� DUDOÕ÷ÕQGDQ� VRQUD� PXKWHPHOHQ� D]DODELOHFH÷L�
VRQXFXQD� YDUÕOPÕúWÕU� ������ %L]LP� oDOÕúPDPÕ]GD� ��� YDNDGD�
FHUUDKL�VSHVPHQGH�.L����SUROLIHUDV\RQ�LQGHNVL�DUWÕú�VDSWDQGÕ��
dDOÕúPD\D�DOÕQDQ�W�P�YDNDODU�NRU�EL\RSVL�VRQUDVÕ���J�QGHQ�
ID]OD� V�UHGH� FHUUDKL� \DSÕOGÕ÷ÕQGDQ�� EL\RSVL� VRQUDVÕ� FHUUDKL�
]DPDQ� DUDOÕ÷ÕQÕQ� .L���� SUROLIHUDV\RQ� LQGHNVLQL� DUWÕUDQ�
IDNW|UOHUGHQ�ELUL�RODUDN�\RUXPODQDELOLU��8\XPVX]OX÷XQ�GL÷HU�
ELU� QHGHQL� PHPH� NDQVHULQGH� .L���� LQGHNVLQLQ� W�P|U� LoL�
KHWHURMHQOL÷LGLU�� &HUUDKL� VSHVPHQGH� .L���� LQGHNVL� VÕFDN�
QRNWDODUÕ� LoHUHQ�� JHQHOOLNOH� W�P|U�Q� oHYUHVLQL� WHPVLO� HGHQ�
|UQHNOHUGHQ� GH÷HUOHQGLULOLU�� .RU� L÷QH� EL\RSVLVL�� FHUUDKL�
|UQHNOHUGHQ� |QHPOL� |Oo�GH� GDKD� D]� W�P|U� K�FUHVL� LoHULU� YH�
oR÷XQOXNOD�W�P|U�Q�PHUNH]L�NÕVPÕQGDQ�DOÕQÕU��$\UÕFD�EL\RSVL�
WLSL��ILNVDV\RQ�V�UHVL��ILNVDWLI�WLSL��ILNVDWLIWH�JHoHQ�V�UH��VDNOD�
PD�WLSL�YH�|Oo�P�\|QWHPL�JLEL�ELUoRN�IDNW|U�Q�.L����ER\D�
PDVÕQÕ�YH�|Oo�P�Q��HWNLOH\HELOHFH÷L�oDOÕúPDODUGD�ELOGLULOPH�
NWHGLU��&HUUDKL� |UQHNOHULQ�PHUNH]GH� WDP�ROPD\DQ� SHULIHUGH�
L\L� ILNVDV\RQ� J|VWHUPHVL� QHGHQL\OH� FHUUDKL� VSHVPHQOHUGH�
SHULIHUGH� GDKD� L\L� ER\DQPD� L]OHQLU� ������ $\UÕFD� FHUUDKL�
|UQHNOHU� W�P|U� oÕNDUÕOPDVÕ� VÕUDVÕQGD� LVNHPL\H� PDUX]� NDOÕU��
+LSRNVLN�KDVDU��FHUUDKL�|UQHNOHUGH�NDQVHU�K�FUHOHULQLQ�DSRS�
WR]XQGDQ� GROD\Õ� GDKD� G�ú�N� ELU� SUROLIHUDV\RQ� LQGHNVLQH�
QHGHQ� ROXU�� %LU� GL÷HU� IDNW|U� GH� PHPH� GRNXVXQXQ� \D÷OÕ�
ROPDVÕQGDQ�GROD\Õ�PDVWHNWRPL�|UQHNOHULQLQ�VÕNOÕNOD�\HWHUVL]�
ILNVDV\RQ�VRQXFX�VDGHFH�SR]LWLI�W�P|U�K�FUHOHULQLQ�VD\ÕVÕQÕQ�
D]DOPDVÕQD�GH÷LO��D\QÕ�]DPDQGD�.L���¶QLQ�]D\ÕI�ER\DQPDVÕ�
QD�GD�VHEHS�ROPDNWDGÕU�������%L]LP�oDOÕúPDPÕ]GD���YDNDGD�
FHUUDKL� VSHVPHQGH� NRU� EL\RSVL\H� J|UH� GDKD� G�ú�N� .L����
GH÷HUL�VDSWDQGÕ��%X�YDNDODUÕQ�FHUUDKL�KLSRNVL�YH�VSHVPHQOHULQ�
\HWHUVL]� ILNVDV\RQX� VRQXFX� G�ú�N� .L���� GH÷HULQH� QHGHQ�
RODELOHFH÷LQL�G�ú�QPHNWH\L]��
dDOÕúPDPÕ]GD�ROJXODUÕQ����¶�QGH�NRU�L÷QH�EL\RSVL�LOH�FHUUD�

KL�VSHVPHQ�DUDVÕQGD�PROHN�OHU�VÕQÕIODQGÕUPD�IDUNOÕOÕ÷Õ�L]OHQ�
GL��.RU�EL\RSVLGH���YDND�/XPLQDO�$�LNHQ�FHUUDKL�VSHVPHQGH�
/XPLQDO� %� RODUDN� JHoLú� J|VWHUGL�� %X� PROHN�OHU� DOW� WLS�
GH÷LúLPL� .L���� SUROLIHUDV\RQ� LQGHNVLQLQ� IDUNOÕOÕ÷ÕQGDQ�
ND\QDNODQPDNWDGÕU��7�P|U�oHYUHVL�LQILOWUDWLI�]RQGD��
SUROLIHUDV\RQXQ�ID]OD�ROPDVÕQGDQ�GROD\Õ�NRU� L÷QH�EL\RSVLGH�
W�P|U� DOÕQPD� \HULQH� ED÷OÕ� IDUNOÕOÕNWDQ� ND\QDNODQGÕ÷ÕQÕ�
G�ú�Q�\RUX]��.RU�EL\RSVLGH���ROJX�/XPLQDO�$�LNHQ�FHUUDKL�
VSHVPHQGH���ROJX�/XPLQDO�%�+(5��SR]LWLI����ROJX�LVH�WULSOH�
QHJDWLI�RODUDN�JHoLú�J|VWHUGL��.RU�EL\RSVLGH���ROJX�/XPLQDO�%�
LNHQ�+(5��SR]LWLI����ROJX�WULSOH�QHJDWLI�LNHQ�/XPLQDO�RODUDN�
VÕQÕIODQGÕUÕOPÕúWÕU��%X�GXUXP�KRUPRQ�UHVHSW|U�
HNVSUHV\RQXQXQ� GH÷LúPHVLQH� YH� +(5�� GXUXPXQ� FHUUDKL�
VSHVPHQGH�IDUNOÕOÕN�J|VWHUPHVLQH�ED÷OÕGÕU��%X�WXWDUVÕ]OÕNODUÕQ�
QHGHQL�RODUDN�FHUUDKL�VSHVPHQOHULQ�ODERUDWXYDUD�JHo�JHOPH�
VLQGHQ�ND\QDNOÕ�\HWHUVL]�IRUPDOLQ�ILNVDV\RQX��NRU�EL\RSVLOH�
ULQ� DúÕUÕ� ILNVDV\RQX�� NRU� L÷QH� EL\RSVL� \|QWHPOHUL�� FHUUDKL�
]DPDQ�DUDOÕ÷Õ�YH�W�P|U�KHWHURMHQOL÷L�RODUDN�G�ú�QPHNWH\L]��

SONUÇ
ø÷QH� NRU� EL\RSVLVL� PHPH� NDQVHUL� WDQÕVÕ� NR\PDGD� VSHVPHQ�
NDGDU� HWNLOL� J|U�QPHNWHGLU�� � .ÕUN� \Dú� DOWÕ� PHPH� NDQVHUL�
ROJXODUÕQGDNL�DUWÕú�WUHQGL�NRU�EL\RSVLOHULQL�FHUUDKL�|QFHVL�L\L�
ELU�VHoHQHN�\DSPDNWDGÕU��.RU�EL\RSVL�WDQÕ�NR\PDGDNL�HWNLQ�
OL÷L�GÕúÕQGD�JHQo�KDVWDODUGD�ú�SKHOL�ROJXODUGD�KDVWDODUÕ�ID]OD�
FHUUDKL�LúOHPOHUGHQ�NRUXPDN�DoÕVÕQGDQ�HWNLOL�J|U�QPHNWHGLU��
$\UÕFD� ORNDO� LOHUL� HYUH�� LQRSHUDEOH� W�P|UOHU� JLEL� W�P|U�
\�N�Q�� D]DOWPDN� YH� RSHUDV\RQ� |QFHVL� VLVWHPLN� WHGDYL\H�
RODQDN� VD÷ODPDN� LoLQ� PROHN�OHU� DOW� WLSOHQGLUPH� \DSDUDN�
WHGDYL\L� \|QOHQGLUPHGH� NRU� EL\RSVLQLQ� HWNLOL� RODELOHFH÷LQL�
G�ú�QPHNWH\L]��.RU�EL\RSVLGHNL�HQ�|QHPOL�SUREOHPLQ�W�P|U�
KHWHURMHQLWHVLQGHQ� ND\QDNODQGÕ÷Õ� V|\OHQHELOLU�� %X� VRUXQXQ�
PXOWLSOH� EL\RSVLOHU� YH� UDG\ROR÷XQ� WHFU�EHVL� LOH� DUWWÕUÕODEL�
OHFH÷L�G�ú�Q�OPHNWHGLU�

YAZAR KATKI
)LNLU�.DYUDP��3�&���6�&�
7DVDUÕP��3�&���ø�%�
'HQHWOHPH�'DQÕúPDQOÕN��3�&���6�&�
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/LWHUDW�U�WDUDPDVÕ��3�&���ø�%�
0DNDOHQLQ�\D]ÕPÕ��3�&�
(OHúWLUHO�LQFHOHPH��6�+���3�6�g�

(WLN� .RPLWH� 2QD\Õ�� 0DNDOHPL]GH� $UDúWÕUPD� YH� <D\ÕQ�
(WL÷LQH� X\JXQ� RODUDN� (WLN� .RPLWH� 2QD\Õ� 6D÷OÕN� %DNDQOÕ÷Õ�
$QNDUD� (÷LWLP� YH�$UDúWÕUPD�+DVWDQHVL� .OLQLN�$UDúWÕUPDODU�
(WLN� .XUXO� %DúNDQOÕ÷ÕQGDQ� (���� VD\ÕOÕ� ���� QR¶OX� oDOÕúPD�
RODUDN������������WDULKLQGH�DOÕQPÕúWÕU�

dÕNDU� oDWÕúPDVÕ�� 0DNDOHQLQ� \D]DUODUÕ� DUDVÕQGD� oÕNDU�
oDWÕúPDVÕ�EXOXQPDPDNWDGÕU��

)LQDQVPDQ� YH\D� 0DOL� 'HVWHN�� %X� oDOÕúPDGD� ILQDQVPDQ�
YH\D�PDOL�GHVWHN�DOÕQPDPÕúWÕU�

&HOHSOL�3��YH�DUN�$NG�7ÕS�'�����������

���
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Material and Methods:
�����EUHDVW�VSHFLPHQV�GLDJQRVHG�ZLWK�FRUH�QHHGOH�ELRSV\�DQG�
VXUJLFDOO\�H[FLVHG�ZHUH�DQDO\]HG�UHWURVSHFWLYHO\��

Results: 
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WKH� 3ULPDU\� 7KHUDS\� RI� (DUO\� %UHDVW� &DQFHU�
������$QQ�2QFRO�������������������

8QWFK�0��.RQHFQ\�*(��3DHSNH�6��YRQ�0LQFN�
ZLW]�*��&XUUHQW�DQG�IXWXUH�UROH�RI�QHRDGMXYDQW�
WKHUDS\� IRU� EUHDVW� FDQFHU�� %UHDVW� ������ ����
��������

�7HVKRPH�0��+XQW�..��1HRDGMXYDQW�WKHUDS\�LQ�
WKH�WUHDWPHQW�RI�EUHDVW�FDQFHU��6XUJ�2QFRO�&OLQ�
1�$P�������������������

/RLEO�6��'HQNHUW�&��YRQ�0LQFNZLW]�*��1HRDGMX�
YDQW� WUHDWPHQW� RI� EUHDVW� FDQFHU��&OLQLFDO� DQG�
UHVHDUFK�SHUVSHFWLYH��%UHDVW����������6XSSO�
���6�����

$OOUHG�'&��+DUYH\�-0��%HUDUGR�0��&ODUN�*0��
3URJQRVWLF� DQG� SUHGLFWLYH� IDFWRUV� LQ� EUHDVW�
FDQFHU�E\� LPPXQRKLVWRFKHPLFDO�DQDO\VLV��0RG�
3DWKRO������������������

:ROII� $&�� +DPPRQG� 0(+�� $OOLVRQ� .+��
+DUYH\�%(��0DQJX�3%��%DUWOHWW�-06��%LORXV�0��
(OOLV� ,2��)LW]JLEERQV�3��+DQQD�:��-HQNLQV�5%��
3UHVV� 0)�� 6SHDUV� 3$�� 9DQFH� *+�� 9LDOH� *��
0F6KDQH� /0�� 'RZVHWW� 0�� +XPDQ� (SLGHUPDO�
*URZWK� )DFWRU� 5HFHSWRU� �� 7HVWLQJ� LQ� %UHDVW�
&DQFHU��$PHULFDQ� 6RFLHW\� RI� &OLQLFDO� 2QFROR�
J\�&ROOHJH� RI� $PHULFDQ� 3DWKRORJLVWV� &OLQLFDO�
3UDFWLFH� *XLGHOLQH� )RFXVHG� 8SGDWH�� -� &OLQ�
2QFRO�������������������

&KR�8��.LP�+(��2K�:-��<HR�0.��6RQJ�%-��/HH�
$�� 7KH� /RQJ�WHUP� 3URJQRVWLF� 3HUIRUPDQFH� RI�
.L���� LQ� 3ULPDU\� 2SHUDEOH� %UHDVW� &DQFHU� DQG�
(YDOXDWLRQ�RI�,WV�2SWLPDO�&XWRII�9DOXH��$SSO�
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9DLG\D� -6�� 0DVVDUXW� 6�� 9DLG\D� +-��$OH[DQGHU�
(&��5LFKDUGV�7��&DULV� -$�� 6LURKL�%��7RELDV� -6�
5HWKLQNLQJ� QHRDGMXYDQW� FKHPRWKHUDS\� IRU�
EUHDVW�FDQFHU��%0-�������������M�����

5H\DO� )�� +DP\�$6�� 3LFFDUW� 0-�� 1HRDGMXYDQW�
WUHDWPHQW�WKH� IXWXUH� RI� SDWLHQWV� ZLWK� EUHDVW�
FDQFHU��(602�2SHQ�������������H��������

'DYLGVRQ�70��5HQGL�0+��)UHGHULFN�3'��2QHJD�
7��$OOLVRQ�.+��0HUFDQ�(��%UXQ\p�77��6KDSLUR�
/*�� :HDYHU� '/�� (OPRUH� -*�� %UHDVW� FDQFHU�
SURJQRVWLF�IDFWRUV�LQ�WKH�GLJLWDO�HUD��FRPSDULVRQ�
RI� QRWWLQJKDP� JUDGH� XVLQJ�ZKROH� VOLGH� ÕPDJHV�
DQG�JODVV�VOLGHV��-�3DWKRO�,QIRUP��������������

:ROII� $&�� +DPPRQG� 0(�� 6FKZDUW]� -1��
+DJHUW\�./��$OOUHG�'&��&RWH�5-��'RZVHWW�0��
)LW]JLEERQV� 3/�� +DQQD� :0�� /DQJHU� $��
0F6KDQH�/0��3DLN�6��3HJUDP�0'��3HUH]�($��
3UHVV� 0)�� 5KRGHV�$�� 6WXUJHRQ� &�� 7DXEH� 6(��
7XEEV�5��9DQFH�*+��9DQ�GH�9LMYHU�0��:KHHOHU�
70�� +D\HV� ')��$PHULFDQ� 6RFLHW\� RI� &OLQLFDO�
2QFRORJ\�&ROOHJH� RI� $PHULFDQ� 3DWKRORJLVWV��
$PHULFDQ�6RFLHW\�RI�&OLQLFDO�2QFRORJ\�&ROOHJH�
RI�$PHULFDQ�3DWKRORJLVWV�JXLGHOLQH� UHFRPPHQ�
GDWLRQV� IRU� KXPDQ� HSLGHUPDO� JURZWK� IDFWRU�
UHFHSWRU��� WHVWLQJ� LQ�EUHDVW�FDQFHU��$UFK�3DWKRO�
/DE�0HG��������������������

6HQNXV� (�� .\ULDNLGHV� 6�� 3HQDXOW�/ORUFD� )��
3RRUWPDQV�3��7KRPSVRQ�$��=DFNULVVRQ�6��HW�DO��
3ULPDU\�EUHDVW�FDQFHU��(602�&OLQLFDO�3UDFWLFH�
*XLGHOLQHV� IRU� GLDJQRVLV�� WUHDWPHQW� DQG�
IROORZ�XS�� $QQ� 2QFRO�� ������ ���6XSSO� ����
YL�±����

*UHHU�/7��5RVPDQ�0��0\ODQGHU�:&��+RRNH�-��
.RYDWLFK�$��6DZ\HU�.��%XUDV�55��6KULYHU�&'��
7DIUD�/��'RHV�EUHDVW�WXPRU�KHWHURJHQHLW\�QHFHV�
VLWDWH� IXUWKHU� LPPXQRKLVWRFKHPLFDO� VWDLQLQJ�RQ�
VXUJLFDO�VSHFLPHQV"�-�$P�&ROO�6XUJ������������
�������

&KHQ� ;��<XDQ�<�� *X� =�� 6KHQ� .��$FFXUDF\� RI�
HVWURJHQ� UHFHSWRU�� SURJHVWHURQH� UHFHSWRU�� DQG�
+(5�� VWDWXV� EHWZHHQ� FRUH� QHHGOH� DQG� RSHQ�
H[FLVLRQ�ELRSV\�LQ�EUHDVW�FDQFHU��D�PHWD�DQDO\�
VLV�� %UHDVW� &DQFHU� 5HV� 7UHDW�� ������ ��������
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/L�<��&KHQ�:��:DQJ� -��<XDQ�<�� )HL�;�� -LQ�;��
6KHQ� .�� 3UHRSHUDWLYH� FRUH� QHHGOH� ELRSV\� LV�
DFFXUDWH� LQ� GHWHUPLQLQJ�PROHFXODU� VXEW\SHV� LQ�
LQYDVLYH�EUHDVW�FDQFHU��%0&�&DQFHU������������
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ABSTRACT
Objective: 
7R�FRPSDUH�WKH�GLDJQRVWLF�DQG�SURJQRVWLF�YDOXH�RI�(VWURJHQ�UHFHSWRU��(5���3URJHVWHURQH�UHFHS�
WRU��35���+XPDQ�HSLGHUPDO�JURZWK�IDFWRU�UHFHSWRU����+(5���DQG�.L����LQ�VXUJLFDO�VSHFLPHQV�
REWDLQHG�E\�FRUH�QHHGOH�ELRSVLHV�SHUIRUPHG�LQ�LQYDVLYH�EUHDVW�FDQFHU�

Material and Methods:
�����EUHDVW�VSHFLPHQV�GLDJQRVHG�ZLWK�FRUH�QHHGOH�ELRSV\�DQG�
VXUJLFDOO\�H[FLVHG�ZHUH�DQDO\]HG�UHWURVSHFWLYHO\��

Results: 
(5�VWDLQLQJ�OHYHO�LQ�VXUJLFDO�VSHFLPHQV�ZDV�FRUUHODWHG�ZLWK�
FRUH� QHHGOH� ELRSVLHV� DW� D� UDWH� RI� ������ �NDSSD�� ������ S�
�������� DQG� 35� VWDLQLQJ� OHYHO� RI� ������ �NDSSD�� ������
���������:KHQ� WKH� FXW�RII� YDOXH� RI� ����ZDV� XVHG� IRU� WKH�
.L����H[SUHVVLRQ��WKH�FRUUHODWLRQ�UDWH�ZLWK�������ZDV�IRXQG�
WR� EH� KLJK� �NDSSD�� �������+(5�� FRUUHODWLRQ�ZDV� FRUUHODWHG�
ZLWK��������NDSSD��������S���������ZKHQ�HYDOXDWHG�DFFRUG�
LQJ� WR� WKH� UHVXOWV� RI� ,+&� DQG�),6+�� ,Q� WHUPV� RI�PROHFXODU�
VXEW\SLQJ�� LW� LV� VWDWLVWLFDOO\� VLJQLILFDQW�ZLWK������� �.DSSD��
������S���������

Conclusion: 
,W�ZDV�REVHUYHG�WKDW�FRUH�QHHGOH�ELRSV\�ZDV�UHOLDEOH�LQ�WHUPV�
RI� UHIOHFWLQJ� WKH� ELRORJLFDO� SURILOH� RI� WKH� VSHFLPHQ� RI�
KRUPRQH�UHFHSWRUV�VXFK�DV�(5��35��DQG�+(5��
,W� LV� FRQFOXGHG� WKDW� WKH� LQFRQVLVWHQF\� LQ� WKH� .L���� LQGH[�
PLJKW�EH�GXH�WR�WKH�WLPH�EHWZHHQ�ELRSV\�DQG�VXUJHU\�DQG�WKH�
WLVVXH�IROORZ�XS�SURFHVV�
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+DVWDQHVL� .OLQLN� $UDúWÕUPDODU� (WLN� .XUXO� %DúNDQOÕ÷ÕQGDQ�
(���� VD\ÕOÕ� ���� QR¶OX� oDOÕúPD� RODUDN� ����������� WDULKLQGH�
DOÕQPÕúWÕU�

/ʈ:ʈ̪
0HPH� NDQVHUL� NDGÕQODUGD� HQ� VÕN� J|U�OHQ� PDOLJQLWHGLU� YH�
NDQVHU�LOH�LOLúNLOL�|O�POHULQ�|QGH�JHOHQ�LNLQFL�QHGHQLGLU��������
0HPH�NDQVHULQLQ�HUNHQ�HYUHVLQGH��WHGDYL�SURVHG�U��PDVWHN�
WRPL� \D� GD� OXPSHNWRPL\H� HN� RODUDN� DGMXYDQ� WHGDYLOHUL�
LoHUPHNWHGLU��$GMXYDQ� WHGDYL�RODUDN�HQGRNULQ�� VLWRWRNVLN�YH�
DQWL� LQVDQ� HSLGHUPDO� E�\�PH� IDNW|U�� UHVHSW|U�� �� �$QWL�
+XPDQ� (SLGHUPDO� *URZWK� )DFWRU5HFHSWRU� �� �� DQWL�+(5���
WHGDYL�NXOODQÕOPDNWDGÕU��0ROHN�OHU�DOW�WLSOHQGLUPH�\DSÕODUDN�
X\JXQ� WHGDYL� VHoLPLQH� NDUDU� YHULOLU� YH� SURJQR]� WDKPLQL�
\DSÕODELOPHNWHGLU������

0HPH� NDQVHUL� KHWHURMHQ� ELU� KDVWDOÕN� JUXEXQX� ROXúWXUXU��
/XPLQDO�$��/XPLQDO�%��+(5��SR]LWLI�YH�WULSOH�QHJDWLI�ROPDN�
�]HUH� G|UW� WHPHO� PROHN�OHU� DOW� WLSWH� VÕQÕIODQGÕUÕOÕU� �������
0HPH�NDQVHULQL�PROHN�OHU�DOW�WLSOHUH�J|UH�VÕQÕIODQGÕUDELOPHN�
LoLQ�|VWURMHQ�UHVHSW|U���(VWURJHQ�5HFHSWRU���(5���SURJHVWHURQ�
UHVHSW|U���3URJHVWHURQH�5HFHSWRU���35���+(5��YH�.L����LOH�
LPP�QKLVWRNLP\DVDO� ER\DQPD� GH÷HUOHUL� NXOODQÕOÕU� �������
øQYD]LY� PHPH� NDQVHULQGH� QHRDGMXYDQ� VLVWHPLN� WHGDYLOHULQ�
EHOLUOHQPHVL�LoLQ�NRU�L÷QH�EL\RSVLOHULQLQ�PROHN�OHU�VÕQÕIODQ�
GÕUÕOPDVÕQÕQ�GR÷UX�\DSÕOPDVÕ�|QHPOLGLU��1HRDGMXYDQ�WHGDYL��
W�P|U� ER\XWXQX� N�o�OWHELOHFH÷L��PHPH�NRUX\XFX� DPHOL\DWÕ�

NROD\ODúWÕUDELOHFH÷L�� X]DN� PLNURPHWDVWD]Õ� D]DOWDELOHFH÷L� YH�
DNVLOOD\Õ�NRUXPD\Õ�NROD\ODúWÕUDELOGL÷L�LoLQ�|QHPOLGLU��1HRDG�
MXYDQ� WHGDYL� VRQUDVÕ� W�P|U� WDP� YH\D� SDUVL\HO� UHJUHV\RQ�
J|VWHUHELOLU��$\UÕFD�QHRDGMXYDQ�WHGDYL�LOH�W�P|U�Q�KLVWRORMLN�
GHUHFHVL�YH�KRUPRQ�UHVHSW|U�G�]H\OHUL�GH÷LúHELOLU� �������%X�
QHGHQOH� WHGDYL� |QFHVL� \DSÕODFDN� NRU� L÷QH� EL\RSVLVL� WHGDYL�
SODQÕQÕ� HWNLOHPHVL� YH� SURJQRVWLN� EHOLUWHoOHU� KDNNÕQGD� ELOJL�
YHUPHVL�DoÕVÕQGDQ�ROGXNoD�GH÷HUOLGLU���
%X�oDOÕúPDGD�DPDo��NRU�L÷QH�EL\RSVLOHULQGH�WDQÕ�DOPÕú�PHPH�
NDQVHUOHULQLQ�KRUPRQ�UHVHSW|U�(5�35���+(5��YH�
SUROLIHUDV\RQ� EHOLUWHoOHULQLQ� GH÷HUOHQGLULOGL÷L� PROHN�OHU�
VÕQÕIODPD\Õ�FHUUDKL�VSHVPHQOHUL�LOH�NDUúÕODúWÕUPDNWÕU�
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LQYD]LY�PHPH�NDQVHUOL�YDNDODUGD�KDVWDODUÕQ�\DúÕ�� UDG\RORMLN�
EXOJXODUÕ�� KLVWRORMLN� WLSOHUL�� KLVWRORMLN� JUDGHOHUL�� RSHUDV\RQ�
úHNOL��(5��35��+(5��YH�.L����LPP�QKLVWRNLP\DVDO�ER\DQPD�
VRQXoODUÕQÕ�J|]�|Q�QH�DODUDN�UHWURVSHNWLI�RODUDN�DQDOL]�HWWLN��
ø÷QH� NRU� EL\RSVL� |UQHNOHUL�� ����� VDDW� ���� IRUPDOLQ�
ILNVDV\RQXQX�WDNLEHQ�UXWLQ�KLVWRNLP\DVDO�WDNLS�VRQUDVÕ�SDUDI�
LQH� J|P�OHUHN� �� PLNURQOXN� +HPDWRNVLOHQ� (R]LQ�+	(�� LOH�
ER\DQDUDN� \DSÕODQ� NHVLWOHUGHQ� PRUIRORMLN� GH÷HUOHQGLUPH�
\DSÕOGÕ��&HUUDKL�VSHVPHQOHU�SDWRORML�ODERUDWXDUÕQGD�LON�RODUDN�
�� FP¶OLN� NHVLWOHU� úHNOLQGH� DOÕQDUDN� ����� VDDW����� IRUPDOLQ�
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]D\ÕI�RUWD� GHUHFHOL� NRPSOHW� PHPEUDQ|]� ER\DQPD� �HúGH÷HU�
NDEXO�HGLOLU��RODUDN�WDQÕPODQGÕ������LQYD]LY�W�P|U�K�FUHOHUL�
QLQ����¶GDQ�ID]ODVÕQGD�\R÷XQ�NRPSOHW�PHPEUDQ|]�ER\DQPD�
RODUDN�WDQÕPODQGÕ������$6&2���&$3�\|QHUJHOHULQH�J|UH�6NRU�
�� YH� ��� YDNDODUÕ� QHJDWLI� RODUDN� NDEXO� HGLOLUNHQ�� 6NRU� ���
YDNDODUÕQ� +(5�� JHQ� DPSOLILNDV\RQXQX� GR÷UXODPDN� LoLQ�
+(5��),6+�GH÷HUOHUL�KDVWDQH�ND\ÕW�VLVWHPLQGHQ�HOGH�HGLOGL��
6NRU����YDNDODU�+(5��SR]LWLI�RODUDN�GH÷HUOHQGLULOGL�����
.L����LOH�Q�NOHHU�ER\DQPD�J|VWHUHQ�LQYD]LY�W�P|U�K�FUHOHUL�
QLQ� \�]GHVL� GH÷HUOHQGLULOGL��<�NVHN� NL���� SUROLIHUDV\RQXQD�
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VD\ÕODUDN�\�]GH�GH÷HU�YHULOGL�������0ROHN�OHU�DOW�WLSOHU�/XPL�

QDO�$�� /XPLQDO� %�� +(5�� SR]LWLI� YH� 7ULSOH� QHJDWLI� RODUDN�
VÕQÕIODQGÕUÕOGÕ��
/XPLQDO�$��(5�YH���YH\D�35�SR]LWLI��+(5��QHJDWLI��.L������
������/XPLQDO�%��(5�YH� ��YH\D�35�SR]LWLI��+(5��QHJDWLI��
.L��� �� ����YH\D�(5� YH� �� YH\D� 35� SR]LWLI��+(5�� SR]LWLI��
KHUKDQJL�ELU�.L�����+(5��SR]LWLI��(5�YH�35�QHJDWLI��+(5��
SR]LWLI�� 7ULSOH� QHJDWLI� �ED]DO� EHQ]HUL��� (5�� 35� YH� +(5��
QHJDWLI�� 'DKD� VRQUD� /XPLQDO� %� DOW� WLSL� /XPLQDO� %� +(5��
QHJDWLI��(5�YH���YH\D�35�SR]LWLI��+(5��QHJDWLI��.L����������
YH�/XPLQDO�%�+(5��SR]LWLI��(5�YH���YH\D�35�SR]LWLI��+(5��
SR]LWLI��KHUKDQJL�ELU�.L�����RODUDN�LNL�VÕQÕID�D\UÕOPÕúWÕU��������
øVWDWLVWLNVHO� DQDOL]OHU�� ,%0� 6366�� ���� 9HUVL\RQ� LVWDWLVWLN�
SURJUDPÕ�LOH�\DSÕOPÕúWÕU��9HULOHULQ�GH÷HUOHQGLULOPHVL�NOLQLNR�
SDWRORMLN� SDUDPHWUHOHU� WDQÕPOD\ÕFÕ� LVWDWLVWLNVHO� PHWRWODU�
�RUWDODPD�� VWDQGDUW� VDSPD�� VÕNOÕN� YH� \�]GH� GD÷ÕOÕPODUÕ��
NXOODQÕODUDN� \DSÕOPÕúWÕU�� .RU� L÷QH� EL\RSVL� LOH� FHUUDKL�
VSHVPHQOHU� DUDVÕQGDNL� KRUPRQ� UHVHSW|U� GXUXPX�� +(5�� YH�
PROHN�OHU�DOW�WLSOHULQ�NDUúÕODúWÕUÕOPDVÕ�\�]GH�YH�.DSSD�GH÷HUL�
RODUDN�KHVDSODQGÕ��.DSSD�GH÷HUL������+Lo�X\XúPD�ROPDPDVÕ��
���������gQHPVL]�X\XúPD�����������2UWD�GHUHFHGH�X\XúPD��
�����������(NVHUL\HWOH�X\XúPD�������������gQHPOL�GHUHFHGH�
X\XúPD�������������1HUHGH\VH�P�NHPPHO�NRUHODV\RQ�NDEXO�
HGLOGL�� 3�GH÷HUOHUL�� .L�NDUH� WHVWL� YH\D� )LVKHU¶V� H[DFW� WHVW�
NXOODQÕODUDN� KHVDSODQGÕ� YH� 3� ������ GH÷HUOHUL� DQODPOÕ� NDEXO�
HGLOGL�

BULGULAR
.RU� L÷QH� EL\RSVL� LOH� NDQVHU� WDQÕVÕ� NRQXODQ� YH� VRQUDVÕQGD�
FHUUDKL� RSHUDV\RQ� \DSÕODQ� WRSODPGD� ���� PHPH� HNVL]\RQ�
PDWHU\DOL� GH÷HUOHQGLULOGL�� +DVWDODUÕQ� �����¶LQH� PHPH�
NRUX\XFX� FHUUDKL� YH� �����¶VLQH� UDGLNDO� PDVWHNWRPL� X\JX�
ODQGÕ��+DVWDODUÕQ�NRU�L÷QH�EL\RSVLGHQ�VRQUD��HQ�HUNHQ�FHUUDKL�
X\JXODPDVÕ� �� J�QGHQ� GDKD� X]XQ� V�UH� RODUDN� WHVSLW� HGLOGL��
øQYD]LY�PHPH�NDQVHUOL�HQ�N�o�N�KDVWD�\DúÕ�����HQ�E�\�N����
ROPDNOD�ELUOLNWH�\Dú�RUWDODPDVÕ����RODUDN�VDSWDQGÕ��+DVWDODUÕQ�
������¶VÕ����\Dú��]HUL� L]OHQGL��øQYD]LY�W�P|U�Q����¶VL�VD÷�
PHPHGH�����¶VÕ�VRO�PHPHGH�YH���¶VL�ELODWHUDO�RODUDN�L]OHQ�
GL�� 0DPRJUDILGH� ROJXODUÕQ� �����¶LQGH� %,5$'6� �� OH]\RQ�
WHVSLW� HGLOPLúWLU�� +LVWRORMLN� RODUDN� YDNDODUÕQ� ���� �������¶L�
VSHVLIL\H�HGLOHPH\HQ�GXNWDO�NDUVLQRP�YH�����������¶L�JUDGH�
��PHPH�NDQVHUL�RODUDN�VDSWDQGÕ��7DEOR�,��

Tablo I��7�P|U�Q�KLVWRSDWRORMLN�YH�UDG\RORMLN�|]HOOLNOHUL

0HPH�NDUVLQRPX�WDQÕVÕ�DODQ�ROJXODUÕQ�WDQÕVDO�NRU�EL\RSVL�YH�
UH]HNVL\RQ� PDWHU\DOOHUL� DUDVÕQGDNL� W�P|U� KLVWRORMLN� GHUHFH�
X\XPX�������RODUDN�VDSWDQGÕ��.RU�L÷QH�EL\RSVLOHUL�YH�FHUUDKL�
VSHVPHQOHU� DUDVÕQGD� KRUPRQ� UHVHSW|U� NRUHODV\RQX� LoLQ�
\DSÕODQ� GH÷HUOHQGLUPHGH�� (5¶GH� ������ �NDSSD������� S� ��
�������YH�35¶GH��������NDSSD�������S����������EXOXQGX��%X�
NRUHODV\RQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ\GÕ�� 35� NRUHODV\RQX�
(5¶\H�J|UH�ELUD]�G�ú�N�EXOXQGX��7DEOR�,,��

Tablo II��.RU�L÷QH�EL\RSVL�LOH�FHUUDKL�VSHVPHQOHU�DUDVÕQGD�+RUPRQ�UHVHSW|U���
������������������(5��35��GXUXPX�YH�.L����SUROLIHUDV\RQ�LQGHNVOHULQLQ�
�����������������NDUúÕODúWÕUÕOPDVÕ

.L���HNVSUHV\RQ�GH÷HUL�WZR�SDLUHG�VDPSOHV�W�WHVW�NXOODQÕODUDN�
NRU�L÷QH�EL\RSVL�YH�FHUUDKL�VSHVPHQOHU�NDUúÕODúWÕUÕOPÕúWÕU��.RU�
L÷QH� EL\RSVL� LoLQ� RUWDODPD� GH÷HU� ������������ YH� FHUUDKL�
VSHVPHQOHU� LoLQ� ������ ������� RODUDN� VDSWDQGÕ� �3� ���������
.L����LIDGHVL�LoLQ�����FXWW�RI�GH÷HUL�NXOODQÕOGÕ÷ÕQGD���������
LOH�X\XP�RUDQÕ�GDKD�\�NVHN�EXOXQGX��NDSSD���������7DEOR�,,���
+(5���X\XPX� VDGHFH� ø+.� LOH�GH÷HUOHQGLULOGL÷LQGH��������
�.DSSD�� ������ S�������� LOH� LVWDWLVWLNVHO� RODUDN� |QHPOL�
GHUHFHGH� X\XP�J|VWHULU� LNHQ�� ø+.�YH�)ø6+� VRQXFXQD� J|UH�
GH÷HUOHQGLULOGL÷LQGH��������.DSSD��������S��������LOH�QHUHG�
H\VH�P�NHPPHO�ELU�X\XP�VHUJLOHGL��7DEOR�,,,���

Tablo III.�.RU�L÷QH�EL\RSVL�LOH�FHUUDKL�VSHVPHQOHU�DUDVÕQGD
�����������������+(5��GXUXPX�NDUúÕODúWÕUÕOPDVÕ

0ROHN�OHU� DOW� WLSOHQGLUPH� DoÕVÕQGDQ��� ����� LOH� LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� YH� |QHPOL� GHUHFHGH� L\L� ELU� X\XP� J|VWHUGL��
�.DSSD������� S���������0ROHN�OHU� DOW� WLSOHU� DUDVÕQGD� HQ� L\L�
X\XP� J|VWHUHQ� JUXS� +(5� SR]LWLI� YH� WULSOH� QHJDWLI� RODUDN�
VDSWDQGÕ��7DEOR�,9��

7DEOR�,9���.RU�L÷QH�EL\RSVL�LOH�FHUUDKL�VSHVPHQOHU�DUDVÕQGD�
�������������������0ROHN�OHU�VXEWLSOHQGLUPH�DUDVÕQGDNL�X\XP

<):<1̪5)
0HPH� NDQVHUL� LOHUL� \Dú� NDGÕQODUGD� J|U�OPHNOH� ELUOLNWH� VRQ�
\ÕOODUGD� ��� \Dú� DOWÕ� NDGÕQODUGD� VÕNOÕ÷Õ� JLGHUHN� DUWPDNWDGÕU��
*HQoOHUGH�PHPH�NDQVHUL� J|U�OPH� VÕNOÕ÷ÕQÕQ� DUWPDVÕ�QHGHQL�
LOH� WHGDYL� VHoHQHNOHUL� DUDVÕQGD� EXOXQDQ� PHPH� NRUX\XFX�
FHUUDKL�YH�QHRDGMXYDQ�WHGDYLOHU�|Q�SODQD�oÕNPDNWDGÕU��1HRDG�
MXYDQ�WHGDYL�J�Q�P�]GH�WDUWÕúPDOÕ�ROPDNOD�ELUOLNWH��LQRSHUD�
EOH�ELU�W�P|U��RSHUDEOH�KDOH�JHWLUPHN��GDKD�ID]OD�NRQVHUYDWLI�
FHUUDKL\H� L]LQ� YHUPHN��PHWDVWD]� ULVNL� \�NVHN� YH� ORNDO� LOHUL�
HYUH� W�P|U�� RODQ� KDVWDODUGD� SUHRSHUDWLI� VLVWHPLN� WHGDYL\H�
EDúODPDN�DPDFÕ\OD�NXOODQÕOPDNWDGÕU���������
0HPH� NDQVHULQGH� W�P|U� GHUHFHVLQLQ� DUWPDVÕ� GLIHUDQVL�
DV\RQXQ� D]DOPDVÕ� SURJQRVWLN� DoÕGDQ� |QHPOLGLU� ������ %X�
oDOÕúPDGD� W�P|U� GHUHFHOHUL� DoÕVÕQGDQ� EDNÕOGÕ÷ÕQGD�� JUDGH�
�¶QLQ��������JUDGH��¶�Q�������YH�JUDGH��¶LQ�������RUDQÕQGD�
ROGX÷X� J|U�OG��� 1RWWLQJKDP� VLVWHPL� NXOODQÕODUDN�
JHUoHNOHúWLULOHQ�W�P|U�GHUHFHOHQGLUPHVLQGH��SDWRORJODU�DUDVÕ�
J|]OHP� X\XPXQXQ� \�NVHN� ROGX÷X� ELOGLULOPLúWLU� ������ %X�
oDOÕúPDGD� GD� EL\RSVL� YH� UH]HNVL\RQ� PDWHU\DOOHULQH� YHULOHQ�
W�P|U�GHUHFHVL�X\XPX�������RODUDN�VDSWDQGÕ�
ø÷QH� NRU� EL\RSVL� WHNQL÷LQLQ� RSHUDV\RQ� |QFHVL� LQYD]LY�
NDUVLQRP� WDQÕVÕ� NR\PDN� YH� KLVWRSDWRORMLN� WDQÕ� GÕúÕQGD� (5��
35��+(5��YH�.L����JLEL�SURJQRVWLN�YH�SUHGLNWLI�GH÷HUL�RODQ�
PROHN�OHU�EHOLUWHoOHULQ�DQDOL]L�LoLQ�\HWHUOL�GRNX�
VD÷OD\DELOGL÷L�NDQÕWODQPÕúWÕU����������%LUoRN�oDOÕúPD�NRU�L÷QH�
EL\RSVL�LOH�FHUUDKL�VSHVPHQOHU�DUDVÕQGDNL�PROHN�OHU�EL\REH�
OLUWHo� NRUHODV\RQXQX� GH÷HUOHQGLUPLú� YH� �������� DUDVÕQGD�
NRUHODV\RQ� RUDQÕ� J|VWHULOPLúWLU�� 8\XPVX]OX÷XQ� SRWDQVL\HO�
QHGHQOHUL�DUDVÕQGD�EL\RSVLQLQ�DOÕQPD�\HULQLQ�VHoLPL�YH�GRNX�
WHVSLW�ILNVDV\RQX� VÕUDVÕQGDNL� DNVDNOÕNODU� J|VWHULOPHNWHGLU�
���������%X�oDOÕúPDGD�NRU�EL\RSVL�LOH�FHUUDKL�VSHVPHQ�DUDVÕQ�
GD�(5�LOH�������YH�35�LOH�������LOH�P�NHPPHOH�\DNÕQ�X\XP�
J|VWHUGL��.RU�EL\RSVLGH�(5�QHJDWLI���ROJX�FHUUDKL�VSHVPHQGH�
SR]LWLI��(5�SR]LWLI���ROJX�FHUUDKL� VSHVPHQGH�QHJDWLI�RODUDN�
VDSWDQGÕ�� 35� GXUXPXQGD� ��� X\XPVX]� YDND� VDSWDQGÕ�� .RU�
EL\RSVLGH� ��� SR]LWLI� ROJX� QHJDWLI�� �� QHJDWLI� ROJX� GD� SR]LWLI�
RODUDN� WHVSLW� HGLOGL��%X�GH÷LúLPOHULQ� DQD�QHGHQOHUL� DUDVÕQGD�
W�P|U�KHWHURMHQOL÷L�EDúWD�ROPDN��]HUH�NRU�EL\RSVLOHULQ�ID]OD�
ILNVDV\RQX�� FHUUDKL� VSHVPHQOHULQ� \HWHUVL]� ILNVDV\RQX�� IDUNOÕ�
NORQGD�DQWLNRU�NXOODQÕPÕ�JLEL�PXOWLIDNW|UL\HO�ND\QDNOÕ�RODEL�
OHFH÷LQL�G�ú�QPHNWH\L]��
0HWD�DQDOL]�\DSÕODQ�ELU�oDOÕúPDGD�(5��35��+(5��YH�.L����
EHOLUWHoOHULQ�NRU�L÷QH�EL\RSVL�YH�FHUUDKL�VSHVPHQOHU�DUDVÕQGD�
NRUHODV\RQ�ROGX÷XQX�J|VWHUPHNWHGLU��
$\UÕFD�PROHN�OHU�DOW�WLSOHQGLUPH�DoÕVÕQGDQ�GD�L\L�ELU�NRUHODV�
\RQ�ROGX÷X�ELOGLULOPLúWLU�����������%L]LP�oDOÕúPDPÕ]GD�+(5��
UHVHSW|U� LOH� ER\DQPD� GXUXPX� NÕ\DVODQGÕ÷ÕQGD� L÷QH� NRU�
EL\RSVLVL�LOH�FHUUDKL�|UQHNOHU�DUDVÕQGD�QHUHGH\VH�P�NHPPHO�
ELU�NRUHODV\RQ�J|]OHQPHNWHGLU��%XOJXODU�|QFHNL�oDOÕúPDODUD�
SDUDOHO�RODUDN�VDSWDQGÕ��ø÷QH�NRU�EL\RSVL�LOH�FHUUDKL�|UQHNOHU�
DUDVÕQGDNL�LPP�QRKLVWRNLP\DVDO�YH�KRUPRQ�UHVHSW|U�G�]H\L�
NRUHODV\RQ� ER]XNOXNODUÕQÕQ� HQ� |QHPOL� QHGHQOHUL� W�P|U�Q�
KHWHURMHQ�ROPDVÕ�YH�EL\RSVLQLQ�N�o�N�ELU�DODQÕ�LoHUPHVLQGHQ�
ND\QDNOÕ�ROGX÷X�G�ú�Q�OG���$JUHVLI�VH\LU�J|VWHUHQ�/XPLQDO�
%��+(5��YH�WULSOH�QHJDWLI�DOW�WLSWHNL�ROJXODU�LoLQ�QHRDGMXYDQ�
WHGDYL�|QHPOL�DYDQWDMODU�VD÷OD\DELOPHNWHGLU��g]HOOLNOH�KHGHIH�
\|QHOLN� +(5�� WHGDYLVL� KDVWDODU� LoLQ� HWNLOL� ELU� VHoHQHN�
ROGX÷XQGDQ�NRU�EL\RSVLGH�WDQÕPODQPDVÕ�|QHPOLGLU�����������

%X� oDOÕúPDGD�� W�P|U�Q� NRU� EL\RSVLVL� LOH� FHUUDKL� VSHVPHQL�
DUDVÕQGD� +(5� �� SR]LWLIOLN� G�]H\LQLQ� NRUHODV\RQX� |QFHNL�
UDSRUODU� ������ ����� DUDVÕQGD�� LOH� EHQ]HU� �� ����� �.DSSD��
������ RUDQGD� VDSWDQGÕ��%D]Õ� oDOÕúPDODUGD� EX� RUDQÕQ� \�NVHN�
ROPDVÕ�� W�P|U� KHWHURMHQOL÷LQLQ� �VWHVLQGHQ� JHOPHN� LoLQ�
KDVWDGDQ� oRN� VD\ÕGD� NRU� EL\RSVL� DOÕQPDVÕQD� ED÷ODQPÕúWÕU��
$\UÕFD� EX� ROJXODUGD� WDQÕQÕQ� J�YHQLUOL÷LQL� DUWWÕUPDN� LoLQ�
$PHULNDQ� .OLQLN� 2QNRORML� 'HUQH÷L� ��$PHULNDQ� 3DWRORJODU�
.ROHML� �$6&2�&$3�� \|QHUJHOHULQH� X\JXQ� RODUDN� ���
ROJXODUÕQ� ),6+�6,6+� WHNQLNOHULQLQ� NXOODQÕOPDVÕQÕQ� HWNLOL�
ROGX÷X�úHNOLQGH�\RUXPODQPÕúWÕU�������*UHHU�YH�DUN��NRU�L÷QH�
EL\RSVL� YH� FHUUDKL� |UQHNOHU� DUDVÕQGDNL� (5� YH� 35� NRUHODV�
\RQXQXQ� PXOWLSO� EL\RSVLOHU� LOH� DúÕODELOHFH÷LQL� EHOLUWPLúWLU��
)DNDW�W�P|U�KHWHURMHQOL÷L�PHYFXW�ROGX÷XQGD�+(5��NRUHODV�
\RQXQXQ�VÕQÕUOÕ�ROGX÷XQX�ELOGLUPLúOHUGLU������
.RU� L÷QH� EL\RSVLGHQ� VRQUD� FHUUDKL� ]DPDQ� DUDOÕ÷ÕQÕQ� .L����
GH÷LúLNOL÷LQL�HWNLOH\HELOHFH÷LQL�J|VWHUHQ�oDOÕúPDODU�
ELOGLULOPLúWLU�� .RU� L÷QH� EL\RSVLGHQ� VRQUDNL� �� J�Q� LoLQGH�
DPHOL\DW�RODQODU�DUDVÕQGD�.L����SUROLIHUDV\RQ�DUWÕúÕ�L]OHQPH]�
NHQ�� DPHOL\DW� V�UHVL���J�QGHQ� ID]OD�RODQODUGD�.L���� LQGHN�
VLQGH����RUDQÕQGD�ELU�DUWÕú�ROGX÷X��FHUUDKL�]DPDQ�DUDOÕ÷ÕQÕQ�
X]XQ� ROPDVÕQÕQ� .L���� SUROLIHUDV\RQXQX� DUWÕUDELOHFH÷LQL�
J|VWHUPLúWLU� ������ )DUNOÕ� ELU� oDOÕúPDGD� LVH� FHUUDKL� ]DPDQ�
DUDOÕ÷ÕQÕQ�RUWDODPD����J�QGHQ�GDKD�X]XQ�V�UHGH�.L����GH÷HU�
LQL�DUWÕUPDGÕ÷Õ�WHVSLW�HGLOPLúWLU�������<DUD�L\LOHúPH�V�UHoOHUL�
QLQ�QHGHQ�ROGX÷X�.L����LQGHNVLQGH�JHoLFL�DUWÕú��GDKD�X]XQ�ELU�
FHUUDKL� ]DPDQ� DUDOÕ÷ÕQGDQ� VRQUD� PXKWHPHOHQ� D]DODELOHFH÷L�
VRQXFXQD� YDUÕOPÕúWÕU� ������ %L]LP� oDOÕúPDPÕ]GD� ��� YDNDGD�
FHUUDKL�VSHVPHQGH�.L����SUROLIHUDV\RQ�LQGHNVL�DUWÕú�VDSWDQGÕ��
dDOÕúPD\D�DOÕQDQ�W�P�YDNDODU�NRU�EL\RSVL�VRQUDVÕ���J�QGHQ�
ID]OD� V�UHGH� FHUUDKL� \DSÕOGÕ÷ÕQGDQ�� EL\RSVL� VRQUDVÕ� FHUUDKL�
]DPDQ� DUDOÕ÷ÕQÕQ� .L���� SUROLIHUDV\RQ� LQGHNVLQL� DUWÕUDQ�
IDNW|UOHUGHQ�ELUL�RODUDN�\RUXPODQDELOLU��8\XPVX]OX÷XQ�GL÷HU�
ELU� QHGHQL� PHPH� NDQVHULQGH� .L���� LQGHNVLQLQ� W�P|U� LoL�
KHWHURMHQOL÷LGLU�� &HUUDKL� VSHVPHQGH� .L���� LQGHNVL� VÕFDN�
QRNWDODUÕ� LoHUHQ�� JHQHOOLNOH� W�P|U�Q� oHYUHVLQL� WHPVLO� HGHQ�
|UQHNOHUGHQ� GH÷HUOHQGLULOLU�� .RU� L÷QH� EL\RSVLVL�� FHUUDKL�
|UQHNOHUGHQ� |QHPOL� |Oo�GH� GDKD� D]� W�P|U� K�FUHVL� LoHULU� YH�
oR÷XQOXNOD�W�P|U�Q�PHUNH]L�NÕVPÕQGDQ�DOÕQÕU��$\UÕFD�EL\RSVL�
WLSL��ILNVDV\RQ�V�UHVL��ILNVDWLI�WLSL��ILNVDWLIWH�JHoHQ�V�UH��VDNOD�
PD�WLSL�YH�|Oo�P�\|QWHPL�JLEL�ELUoRN�IDNW|U�Q�.L����ER\D�
PDVÕQÕ�YH�|Oo�P�Q��HWNLOH\HELOHFH÷L�oDOÕúPDODUGD�ELOGLULOPH�
NWHGLU��&HUUDKL� |UQHNOHULQ�PHUNH]GH� WDP�ROPD\DQ� SHULIHUGH�
L\L� ILNVDV\RQ� J|VWHUPHVL� QHGHQL\OH� FHUUDKL� VSHVPHQOHUGH�
SHULIHUGH� GDKD� L\L� ER\DQPD� L]OHQLU� ������ $\UÕFD� FHUUDKL�
|UQHNOHU� W�P|U� oÕNDUÕOPDVÕ� VÕUDVÕQGD� LVNHPL\H� PDUX]� NDOÕU��
+LSRNVLN�KDVDU��FHUUDKL�|UQHNOHUGH�NDQVHU�K�FUHOHULQLQ�DSRS�
WR]XQGDQ� GROD\Õ� GDKD� G�ú�N� ELU� SUROLIHUDV\RQ� LQGHNVLQH�
QHGHQ� ROXU�� %LU� GL÷HU� IDNW|U� GH� PHPH� GRNXVXQXQ� \D÷OÕ�
ROPDVÕQGDQ�GROD\Õ�PDVWHNWRPL�|UQHNOHULQLQ�VÕNOÕNOD�\HWHUVL]�
ILNVDV\RQ�VRQXFX�VDGHFH�SR]LWLI�W�P|U�K�FUHOHULQLQ�VD\ÕVÕQÕQ�
D]DOPDVÕQD�GH÷LO��D\QÕ�]DPDQGD�.L���¶QLQ�]D\ÕI�ER\DQPDVÕ�
QD�GD�VHEHS�ROPDNWDGÕU�������%L]LP�oDOÕúPDPÕ]GD���YDNDGD�
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ABSTRACT
Objectives: 
7R� GHWHUPLQH� WKH� UHODWLRQVKLS� EHWZHHQ� ERG\� PDVV� LQGH[�
�%0,��DQG�EUHDVW�FDQFHU�VXEW\SHV�DFFRUGLQJ�WR�PHQRSDXVDO�
VWDWXV�

Methods: 
0HGLFDO�UHFRUGV�RI�����SDWLHQWV�ZKR�ZHUH�IROORZHG�XS�ZLWK�
WKH� GLDJQRVLV� RI� EUHDVW� FDQFHU� LQ� $QWDO\D� 7UDLQLQJ� DQG�
5HVHDUFK� +RVSLWDO� ZHUH� UHWURVSHFWLYHO\� UHYLHZHG�� 7KH�
SDWLHQWV� ZHUH� GLYLGHG� LQWR� WZR� JURXSV� DFFRUGLQJ� WR�PHQR-
SDXVDO� VWDWXV� DV� SUHPHQRSDXVDO� DQG� SRVWPHQRSDXVDO�� 7KH�
JURXSV� ZHUH� IXUWKHU� FDWHJRUL]HG� LQWR� VXEJURXSV� DV� QRUPDO�
ZHLJKW�� RYHUZHLJKW�� DQG� REHVH� DFFRUGLQJ� WR� WKH� %0,�� )RU�
EUHDVW� FDQFHU� VXEW\SH�DQDO\VLV�� WKH�6W��*DOOHQ�FODVVLILFDWLRQ�
ZDV� XVHG�� 7KH� HIIHFW� RI� %0,� RQ� EUHDVW� FDQFHU� VXEW\SHV�
DFFRUGLQJ�WR�PHQRSDXVDO�VWDWXV�ZDV�DQDO\]HG�

Results: 
2I�WKH�����SDWLHQWV���������Q �����ZHUH�SUHPHQRSDXVDO�DQG�
������ �Q ����� ZHUH� SRVWPHQRSDXVDO�� :KHQ� WKH� SDWLHQWV�
ZHUH� FDWHJRUL]HG� DFFRUGLQJ� WR� WKH� %0,�� WKH� UDWH� RI�
RYHUZHLJKW� DQG� REHVH� SDWLHQWV� LQ� WKH� SUHPHQRSDXVDO� JURXS�
ZDV�������ZKLOH�WKLV�YDOXH�ZDV�������LQ�WKH�SRVWPHQRSDXVDO�
JURXS�� ,W�ZDV� REVHUYHG� WKDW� WKH� QXPEHU� RI� RYHUZHLJKW� DQG�
REHVH� SDWLHQWV� ZDV� VWDWLVWLFDOO\� VLJQLILFDQWO\� KLJKHU� LQ� WKH�
SRVWPHQRSDXVDO�JURXS��+RZHYHU��QR�VWDWLVWLFDOO\�VLJQLILFDQW�
FRUUHODWLRQ� ZDV� IRXQG� LQ� WKH� DQDO\VHV� SHUIRUPHG� EHWZHHQ�
%0,� DQG� EUHDVW� FDQFHU� LPPXQRKLVWRFKHPLFDO� VXEW\SHV� LQ�
HLWKHU�JURXS�

Conclusions: 
7KH� ILQGLQJV� RI� WKLV� VWXG\� VXSSRUW� WKDW� REHVLW\� FDXVHV� DQ�
LQFUHDVHG�ULVN�RI�EUHDVW�FDQFHU�LQ�WKH�SRVWPHQRSDXVDO�SHULRG��
LQGHSHQGHQW�RI�EUHDVW�FDQFHU�LPPXQRKLVWRFKHPLFDO�VXEW\SHV��
7KH�UHODWLRQVKLS�EHWZHHQ�REHVLW\�DQG�EUHDVW�FDQFHU�VKRXOG�EH�
HYDOXDWHG� WRJHWKHU�ZLWK�ULVN�IDFWRUV��VXFK�DV� IDPLO\�KLVWRU\��
HWKQLFLW\��DQG�XVH�RI�KRUPRQH�UHSODFHPHQW�WKHUDS\�VLQFH�WKHLU�
UROHV�KDYH�EHHQ�PRUH�FOHDUO\�GHILQHG�LQ�WKH�HWLRORJ\�RI�EUHDVW�
FDQFHU�WKDQ�REHVLW\�
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2EH]LWH��G�Q\DGD�SUHYDODQVÕ�KÕ]OD�DUWDQ�\�NVHN�HQHUML�DOÕPÕQD�
VHNRQGHU� RODUDN� Y�FXWWD� DúÕUÕ� \D÷� ELULNLPL� LOH� JHOLúLU� �����

0XOWLIDNW|UL\HO� ELU� KDVWDOÕN� RODUDN� NDEXO� HGLOHQ� REH]LWH��
J�Q�P�]GH� |QOHQHELOLU� |O�POHULQ� VLJDUDGDQ� VRQUD� JHOHQ�
LNLQFL� HQ� |QHPOL� QHGHQLGLU��2EH]LWH�� EDúWD� WLS� �� GL\DEHW� YH�
NDOS�GDPDU�KDVWDOÕNODUÕ�ROPDN��]HUH�KLSHUWDQVL\RQ��VHUHEUR-
YDVN�OHU�KDVWDOÕN�YH�LoLQGH�NDGÕQODUGD�HQ�VÕN�J|U�OHQ�NDQVHU�
WLSL� RODQ� PHPH� NDQVHULQLQ� GH� ROGX÷X� oHúLWOL� NDQVHUOHU� JLEL�
ELUoRN� VD÷OÕN� VRUXQXQD� QHGHQ� RODUDN� VD÷OÕN� KDUFDPDODUÕQÕ�
DUWWÕUPDNWDGÕU�����
2EH]LWH�PHPH�NDQVHULQLQ�ULVN�IDNW|UOHULQGHQ�ELULGLU��%XQXQOD�
ELUOLNWH�PHPH�NDQVHUL�ULVN�IDNW|UOHULQLQ�PHQRSR]�GXUXPXQD��
PROHN�OHU�DOW�WLSOHUH�YH�HWQLN�N|NHQH�J|UH�GH÷LúWL÷L�ELOLQPHN-
WHGLU� ����� 'ROD\ÕVÕ\OD� OLWHUDW�UGH� REH]LWH� YH� PHPH� NDQVHUL�
LOLúNLVL��PHQRSR]DO�GXUXPD�� HWQLVLWH\H�YH� LPP�QKLVWRNLP\-
DVDO� DOW� WLSOHUH� J|UH� IDUNOÕ� DoÕODUGDQ� LQFHOHQPLú� YH� ELUoRN�
oDOÕúPD\D�NRQX�EDúOÕ÷Õ�ROPXúWXU��
2EH]LWH�YH�PHPH�NDQVHUL�DUDVÕQGDNL�LOLúNL\L�DoÕNOD\DQ�oHúLWOL�
SRWDQVL\HO� WHRULOHU�PHYFXWWXU�YH�EXQODU�JHQHOOLNOH�PHQRSR]�
GXUXPXQD�J|UH� úHNLOOHQGLULOPLúWLU��/LWHUDW�UGH�HSLGHPL\ROR-
MLN�oDOÕúPDODUGD��REH]LWH�LOH�PHQRSR]�VRQUDVÕ�PHPH�NDQVHUL�
ULVNL�DUDVÕQGD�SR]LWLI�ELU�LOLúNL�J|VWHULOPLúNHQ��SUHPHQRSR]DO�
PHPH�NDQVHUL�RODQ�KDVWDODUGD�QHJDWLI�ELU�LOLúNL�ROGX÷X�UDSRU-
ODQPÕúWÕU������3RVWPHQRSR]DO�NDGÕQODUGD�DQD�|VWURMHQ�ND\QD÷Õ�
\D÷� GRNXGDNL� DQGURVWHQHGLRQ¶XQ� |VWURGLROH� G|Q�úPHVL�
ROGX÷XQGDQ��REH]LWH�NDGÕQODUÕQ�|VWURMHQH�RODQ�PDUX]L\HWLQLQ�
PHQRSR]GD�GD�GHYDP�HWPHVLQH�QHGHQ�ROXU��2EH]LWH�ND\QDNOÕ�
RUWD\D�oÕNDQ�|VWURMHQ�PDUX]L\HWL�LVH�SRVWPHQRSR]DO�NDGÕQODU-
GD�DUWPÕú�PHPH�NDQVHUL�ULVNL�LOH�LOLúNLOLGLU������3UHPHQRPR]DO�
G|QHPGH�LVH�REH]LWH�QHGHQL\OH�RUWD\D�oÕNDQ�X]XQ�YH�G�]HQVL]�
DGHW� G|QJ�V�Q�Q�� |VWURMHQ� PDUX]L\HWLQL� D]DOWDUDN� KRUPRQ�
UHVHSW|U��SR]LWLI�PHPH�NDQVHUL�ULVNLQL�D]DOWWÕ÷Õ�NDEXO�HGLOPH-
NWHGLU�����
gVWURMHQ�PDUX]L\HWLQH�ED÷OÕ�SUHPHQRSR]DO�YH�SRVWPHQRSR]DO�
KRUPRQ�UHVHSW|U��SR]LWLI�PHPH�NDQVHULQGHNL�ULVN�GH÷LúLNOL÷L�
REH]LWH�YH�KRUPRQ�UHVHSW|U��SR]LWLI�PHPH�NDQVHUL�LOLúNLVLQL�
DoÕNODQDELOLU� NÕOPDNWDGÕU�� $QFDN� REH]LWHQLQ� SUHPHQRSR]DO�
NDGÕQODUGD� �oO�� QHJDWLI� PHPH� NDQVHUL� ULVNLQL� DUWWÕUGÕ÷ÕQÕ�
J|VWHUHQ� VRQ� NDQÕWODU� REH]LWH� YH� PHPH� NDQVHUL� DUDVÕQGDNL�
LOLúNLQLQ�WDKPLQ�HGLOHQLQ�DNVLQH�KRUPRQ�UHVHSW|U�GXUXPX�YH�
|VWURMHQ� PDUX]L\HWL� LOH� VÕQÕUOÕ� ROPDGÕ÷ÕQÕ� J|VWHUPLú� YH�
GXUXPX� GDKD� NDUPDúÕN� KDOH� VRNPXúWXU� ������� 'ROD\ÕVÕ\OD�
J�Q�P�]GH� REH]LWHQLQ� PHPH� NDQVHULQLQ� LPP�QKLVWRNLP\-
DVDO�DOW�WLSOHUL��]HULQGHNL�RODVÕ�HWNLOHUL�KDOHQ�PHQRSR]�|QFHVL�
YH� VRQUDVÕ� KDVWDODUGD� EHOLUVL]OL÷LQL� NRUXPDNWDGÕU� �����*HQLú�
KDVWD�|UQHNOHPL�YH�X]XQ�G|QHP�WDNLS�VRQXoODUÕQÕ� LoHUHQ�EX�
oDOÕúPDGD�� REH]LWHQLQ� REMHNWLI� EHOLUOH\LFLVL� RODUDN� NDEXO�
HGLOHQ� Y�FXW� NLWOH� LQGHNVL� �9.ø�� LOH� PHPH� NDQVHULQLQ�
LPP�QRKLVWRNLP\DVDO� DOW� WLSOHUL� DUDVÕQGDNL� LOLúNLQLQ� YH�
REH]LWHQLQ�PHQRSR]�|QFHVL�YH�VRQUDVÕ�EX�KDVWDODUGD�HWNLVLQLQ�
ROXS�ROPDGÕ÷ÕQÕQ�EHOLUOHQPHVL�DPDoODQGÕ�

GEREÇ ve YÖNTEM
%X�oDOÕúPD�LoLQ�6D÷OÕN�%LOLPOHUL�hQLYHUVLWHVL�$QWDO\D�(÷LWLP�
YH�$UDúWÕUPD�+DVWDQHVL�.OLQLN�$UDúWÕUPDODU�(WLN�.XUXOX¶QGDQ�
RQD\�DOÕQPÕúWÕU� �������������������+DVWD�GRV\DODUÕQD�HULúLP�
LoLQ� $QWDO\D� (÷LWLP� YH� $UDúWÕUPD� +DVWDQHVL� %DúKHNLP-
OL÷L¶QGHQ� RQD\� DOÕQPÕúWÕU�� dDOÕúPD�� +HOVLQNL� 'HNODUDV\RQ�
LONHOHULQH�X\JXQ�RODUDN�\�U�W�OP�úW�U��dDOÕúPDPÕ]GD�DUDúWÕU-
PD�YH�\D\ÕQ�HWL÷LQH�X\XOPXúWXU��

1- Hasta popülasyonu
3URVSHNWLI�YHUL�JLULúL�LOH�KD]ÕUODQPÕú�ELU�YHULWDEDQÕQÕQ�UHWURV-
SHNWLI�DQDOL]LQL�LoHUHQ�EX�oDOÕúPDGD������������\ÕOODUÕ�DUDVÕQ-
GD�6D÷OÕN�%LOLPOHUL�hQLYHUVLWHVL��$QWDO\D�(÷LWLP�YH�$UDúWÕUPD�
+DVWDQHVL�2QNRORML�E|O�P�QGH�PHPH�NDQVHUL�WDQÕVÕ\OD�WDNLS�
HGLOPLú�����KDVWDVÕQÕQ�WÕEEL�ND\ÕWODUÕ�JHUL\H�G|Q�N�LQFHOHQGL��
9�FXW� NLWOH� LQGHNVL� ND\GÕ�� |VWURMHQ� YH� SURJHVWHURQ� UHVHSW|U�
GXUXPX��+(5��GXUXPX�YH\D�.L����LQGHNVL�YHULOHUL�ROPD\DQ�
KDVWDODU�GÕúODQGÕ��.DODQ�����KDVWD�oDOÕúPD\D�GDKLO�HGLOGL��
+DVWDODUD�DLW�\Dú��9.ø��PHQRSR]�GXUXPX��W�P|U�KLVWRSDWROR-
MLVL�� W�P|U� LPP�Q� DOW� WLSOHUL�� W�P|U� GHUHFHVL�� OHQIRYDVN�OHU�
LQYD]\RQ��/9ø���SHULQ|UDO�LQYD]\RQ��31ø���|VWURMHQ�UHVHSW|U�
�(5��� SURJHVWHURQ� UHVHSW|U� �35��� +(5�� GXUXPX� YH� .L����
LQGHNVL�YHULOHULQL�LoHUHQ�GHPRJUDILN�YH�SDWRORMLN�NDUDNWHULV-
WLNOHU�ND\GHGLOGL��(N�RODUDN�� KDVWDODUÕQ� ORNR�UHM\RQHO� UHN�U-
UHQV��JHQHO�VD÷NDOÕP�YH�PHPH�NDQVHUL�VSHVLILN�PRUWDOLWH�JLEL�
NOLQLN�YHULOHUL�DQDOL]�HGLOGL�

���9.ø�YH�7�P|U�DOW�WLSOHUL�WDQÕPODPDODUÕ
+RUPRQ� UHVHSW|UOHUL� $6&2� �� &$3� �� NÕODYX]ODUÕQD� J|UH�
EHOLUOHQGL� ����� +(5��� UHVHSW|UOHUL� LPP�QRKLVWRNLP\DVDO�
DQDOL]GH� �� SR]LWLI� VRQXFX� RODQ� W�P� KDVWDODU� GDKLO� HGLOGL��
+(5���GXUXPX���SR]LWLI� YH\D���SR]LWLI�ROGX÷X�GXUXPODUGD�
+(5��JHQ�DPSOLILNDV\RQ�LoLQ�),6+�DQDOL]OHUL�\DSÕOGÕ��7�P|U�
LPP�Q� KLVWRSDWRORMLN� DOW� WLSOHUL� LoLQ� 6W�� *DOOHQ
GH� VXQXODQ�
PHPH�NDQVHUL�DOW�WLSOHUL�LoLQ�\HQL�VÕQÕIODPD�VLVWHPL�NXOODQÕOGÕ�
������ +LVWRSDWRORMLN� DOW� JUXS� RODUDN� /XPLQDO� $�� (5� ����
YH�YH\D� 35� ����� +(5������� .L�������� /XPLQDO� %�+(5���
QHJDWLI��(5����YH�YH\D�35�����+(5�������.L���������/XPL-
QDO� %�+(5��� SR]LWLI�� (5���� YH�YH\D� 35����� +(5�������
KHUKDQJL�ELU�.L�����+(5���SR]LWLI��(5�����35�����+(5�������
KHUKDQJL� ELU� .L����� hoO�� QHJDWLI�� (5����� 35����� +(5������
úHNOLQGH�EHOLUOHQGL��9.ø��D÷ÕUOÕN��NJ����ER\���P���IRUP�O��LOH�
KHVDSODQGÕ��+DVWDODU�9.ø�GH÷HUOHULQH�J|UH��9.ø�����QRUPDO�
NLOROX��� 9.ø��������� �ID]OD� NLOROX��� 9.ø�� ���� REH]� JUXS�
RODUDN�VÕQÕIODQGÕUÕOGÕ�������

���øVWDWLVWLNVHO�DQDOL]
7�P� LVWDWLVWLNVHO� DQDOL]OHU��:LQGRZV� LoLQ� ³6RV\DO� %LOLPOHU�
øVWDWLVWLN� 3DNHWL´� ����� V�U�P�� �6366��$UPRQN�� 1<�� ,%0�
&RUS��� ELOJLVD\DU� SURJUDPÕ�NXOODQÕODUDN�\DSÕOGÕ��7�P�DQDOL-
]OHUGH� 3� GH÷HUL� �� ����� DQODPOÕ� RODUDN� NDEXO� HGLOGL��7DQÕP-
OD\ÕFÕ�DQDOL]�LoLQ�NDWHJRULN�GH÷LúNHQOHU�IUHNDQV�RODUDN�WDQÕP-
ODQGÕ��.RUHODV\RQ� DQDOL]OHUL� LoLQ�6SHDUPDQ�NRUHODV\RQ� WHVWL�
NXOODQÕOGÕ��<�]GH�YH�QLFHO�GH÷LúNHQOHUOH�GD÷ÕOÕPODU�PHG\DQ��
PLQLPXP� YH�PDNVLPXP� GH÷HUOHU� RODUDN� YHULOGL�� .DWHJRULN�
GH÷LúNHQOHU�LoLQ�.L�NDUH�YH\D�)LVKHU�NHVLQ�WHVWL�NXOODQÕOGÕ�

BULGULAR
+DVWD�|]HOOLNOHUL�
dDOÕúPD� SRS�ODV\RQXQX� ROXúWXUDQ� ���� KDVWDQÕQ� ���¶X�
��������SUHPHQRSR]DO��������������LVH�SRVWPHQRSR]DO�LGL��
7�P� KDVWDODUÕQ� WDQÕ� DQÕQGD� RUWDODPD� \DúÕ� ���������� ROXS��
SUHPHQRSR]DO� YH� SRVWPHQRSR]DO� JUXSWD� VÕUDVÕ\OD� ������YH�
�������LGL��7�P�KDVWDODUÕQ�WDQÕ�DQÕQGD�RUWDODPD�9.ø�GH÷HUL�
��������� ROXS�� SUHPHQRSR]DO� YH� SRVWPHQRSR]DO� JUXSWD�
VÕUDVÕ\OD� ��������� YH� ��������� LGL�� 3UHPHQRSR]DO� YH�

SRVWPHQRSR]DO� JUXSWDNL� KDVWDODU� RUWDODPD�9.ø� GH÷HUOHULQH�
J|UH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�LNL�JUXS�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�IDUNOÕOÕN�L]OHQPHGL��S ��������
+DVWDODU�9.ø� DOW� JUXSODUÕQD� J|UH� GH÷HUOHQGLULOGL÷LQGH�� W�P�
KDVWDODUÕQ����¶VL���������QRUPDO�NLOROX�����¶L���������ID]OD�
NLOROX� YH� ���¶VL� �������� REH]� LGL�� 9.ø� JUXSODUÕ� PHQRSR]�
GXUXPXQD�J|UH�WDEDNDODQGÕUÕOGÕ÷ÕQGD�SUHPHQRSR]DO�JUXSWDNL�
KDVWDODUGD�QRUPDO�NLOROX�� ID]OD�NLOROX�YH�REH]�KDVWD�VD\ÕODUÕ�
VÕUDVÕ\OD� ���� ��������� ���� �������� YH� ��¶L� �������� ROXS�
SRVWPHQRSR]DO�JUXSWD� LVH�EX�GH÷HUOHU� VÕUDVÕ\OD���� ���������
������������YH��������������RODUDN�KHVDSODQGÕ��+DVWDODUD�DLW�
NOLQLN�YH�KLVWRSDWRORMLN�|]HOOLNOHU�7DEOR�,¶GH�J|VWHULOPLúWLU�

7DEOR�,��+DVWDODUÕQ�.OLQLN�YH�+LVWRSDWRORMLN�g]HOOLNOHUL

øPP�QKLVWRNLP\DVDO�VXEWLS�DQDOL]L�VRQXoODUÕ��
+DVWDODU�PHPH�NDQVHUL�DOW�WLSOHULQH�J|UH�VÕQÕIODQGÕUÕOGÕ÷ÕQGD�
W�P�KDVWDODU� LoLQGH� OXPLQDO�$�� OXPLQDO�%�+(5������ OXPLQDO�
%�+(5������+(5��SR]LWLI�YH��oO��QHJDWLI�VXEJUXSODUÕQGDNL�
KDVWD�VD\ÕODUÕ�VÕUDVÕ\OD��������������������������������������
����������YH�����������RODUDN�VÕQÕIODQGÕ�
+DVWDODU�PHQRSR]�GXUXPXQD�ED÷OÕ�RODUDN�PHPH�NDQVHUL�DOW�
WLSOHULQH� J|UH� WDEDNDODQGÕUÕOGÕ÷ÕQGD� SUHPHQRSR]DO� KDVWDODU�
LoLQGH� OXPLQDO�$�� OXPLQDO�%�+(5������ OXPLQDO�%�+(5������
+(5��SR]LWLI�YH��oO��QHJDWLI�VXEJUXSODUÕQGDNL�KDVWD�VD\ÕODUÕ�
VÕUDVÕ\OD�����������������������������������������������YH�
��� ������� RODUDN� VÕQÕIODQGÕ�� 3RVWPHQRSR]DO� JUXSWD� LVH� EX�
GH÷HUOHU� VÕUDVÕ\OD� ���� ��������� ��� �������� ��� ��������� ���
�������YH�����������RODUDN�KHVDSODQGÕ�
7DEOR�,,¶GH�PHQRSR]�GXUXPXQD�J|UH�PHPH�NDQVHUL�DOW�WLSOHUL-
QLQ�9.ø�LOH�LOLúNLVL�J|VWHULOPLúWLU�

PDVÕ�� EX� LOLúNLQLQ� J�F�Q�Q� D\GÕQODWÕOPDVÕQGD� EHOLUOH\LFL�
RODFDNWÕU�
(WLN�.RPLWH�2QD\Õ� 
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
6D÷OÕN� %LOLPOHUL� hQLYHUVLWHVL�$QWDO\D� (÷LWLP� YH�$UDúWÕUPD�
+DVWDQHVL� .OLQLN� $UDúWÕUPDODU� (WLN� .XUXOX¶QGDQ� RQD\�
DOÕQPÕúWÕU�������������������

<D]DU�.DWNÕODUÕ��
)LNLU� ±�0�ø�7���0�.���0�d���7DVDUÕP� ��0�ø�7���0�.���0�d���
'HQHWOHPH�±�%�2���7�d���.D\QDNODU�±�'�<���1�$��� ø�%���9HUL�
7RSODQPDVÕ� YH�YH\D� øúOHQPHVL� �� '�<��� 2�'�.�� 1�$��� 6�(��
$QDOL]� YH�YH\D� <RUXP� �� 0�ø�7��� 0�.��� 0�d��� /LWHUDW�U�
7DUDPDVÕ���0�ø�7���0�.���0�d���<D]Õ\Õ�<D]DQ���0�ø�7���0�.���
0�d���'�.��(OHúWLUHO�øQFHOHPH�±�%�2���7�d�

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVDO�'HVWHN��
<D]DUODU�EX�oDOÕúPD�LoLQ�ILQDQVDO�GHVWHN�DOPDGÕNODUÕQÕ�EH\DQ�
HWPLúOHUGLU�

6XQXOGX÷X�.RQJUH� 
.DQVHU� *�QFHO� 0HPH� .DQVHUL� 6HPSR]\XPX�.DQVHUGH�
*�QFHO�*HOLúPHOHU�����

YH� REH]LWHVL� RODQODUÕQ� VD\ÕVÕ� ���� �������� ROXS�� EX� VD\Õ�
SRVWPHQRSR]DO� KDVWDODUGD� ���� �������� RODUDN� VDSWDQGÕ��
øVWDWLVWLNVHO�RODUDN�NLOR�ID]ODOÕ÷Õ�YH�REH]LWHVL�RODQ�KDVWD�RUDQÕ�
SRVWPHQRSR]DO� JUXSWD� DQODPOÕ� RODUDN� GDKD� ID]OD� LGL�
�S���������dDOÕúPDPÕ]GD�HOGH�HWWL÷LPL]�EX�VRQXo�OLWHUDW�UOH�
X\XPOX� RODUDN� SRVWPHQRSR]DO� NDGÕQODUGD� REH]LWHQLQ�PHPH�
NDQVHUL� ULVNLQL� DUWWÕUGÕ÷Õ� \|Q�QGHNL� ELOJLOHUOH� SDUDOHOOLN�
J|VWHUPHNWHGLU�� �$QFDN� \DSPÕú� ROGX÷XPX]� VXEJUXS� DQDOL-
]OHULQGH� JHUHN� SUHPHQRSR]DO� JHUHNVH� GH� SRVWPHQRSR]DO�
KDVWDODU�LoLQGH�QRUPDO�NLOROX��ID]OD�NLOROX�YH�REH]�JUXSWD�\HU�
DODQ�KDVWDODU�DUDVÕQGD�|VWURMHQ�YH�SURJHVWHURQ�UHVHSW|U�SR]LWL-
IOL÷L� DoÕVÕQGDQ� JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
IDUNOÕOÕN� L]OHQPHPLúWLU� �7DEOR� ,,,��� %X� VRQXo� PHQRSR]DO�
GXUXPD�ED÷OÕ�RODUDN�REH]LWHQLQ�PHPH�NDQVHUL�ULVNL��]HULQGH-
NL� HWNLVLQLQ� KRUPRQDO� VHEHSOHUOH� VÕQÕUOÕ� ROPDGÕ÷ÕQÕ�
G�ú�QG�UPHNWHGLU��8QXWXOPDPDOÕGÕU�NL��\�NVHN�9.ø�VHYL\HO-
HUL� \�NVHN� LQV�OLQ� YH� ,*)��� VHYL\HOHUL� LOH� LOLúNLOLGLU� ������
$\UÕFD��REH]LWH\H�ED÷OÕ�RODUDN�PHPH�DGLSR]�VWURPDO�K�FUHO-
HULQGH� S��� HNVSUHV\RQX� YH� SURVWDJODQGLQ� (�� GRZQ�
UHJ�ODV\RQX�JLEL�PHWDEROLN�\ROODU�WHWLNOHQPHNWHGLU�������%X�
EXOJXODU�GR÷UXOWXVXQGD�REH]LWHQLQ�PHPH�NDQVHUL�JHOLúLPLQG-
HNL� KRUPRQDO� HWNLOHUL�� HúOLN� HGHQ�PHWDEROLN� ER]XNOXNODU� YH�
IDUNOÕ� ULVN� IDNW|UOHUL� WDUDIÕQGDQ� ROXúWXUXODQ� ELU� E�W�Q�Q�
SDUoDVÕ�JLEL�J|U�QPHNWHGLU���
0HPH� NDQVHUL�� |VWURMHQ� UHVHSW|U��� SURJHVWHURQ� UHVHSW|U���
+(5��UHVHSW|U��YH�.L����LQGHNVL�GXUXPXQD�J|UH�IDUNOÕ�KLVWR-
SDWRORMLN�DOW�WLSOHUH�NDWHJRUL]H�HGLOHQ�VLVWHPLN�ELU�KDVWDOÕNWÕU��
0HPH�NDQVHUL�JHOLúLPLQGH�L\L�WDQÕPODQPÕú�ULVN�IDNW|UOHULQLQ�
\DQÕVÕUD�REH]LWH�JLEL�LOLúNL�G�]H\L�QHW�RODUDN�EHOLUOHQHPHPLú�
ULVN�IDNW|UOHUL�GH�PHYFXWWXU��'ROD\ÕVÕ\OD�OLWHUDW�UGH�REH]LWH�YH�
PHPH� NDQVHUL� LOLúNLVL� IDUNOÕ� \|QOHUGHQ� LQFHOHQPLúWLU��
0HQRSR]DO�GXUXPD�J|UH�REH]LWH�YH�PHPH�NDQVHUL� LOLúNLVLQL�
LQFHOH\HQ� oDOÕúPDODUGD� JHQHO� NDQÕ�� oDOÕúPDPÕ]ÕQ� GD� ELU�
EXOJXVX� RODQ�� REH]LWHQLQ� SRVWPHQRSR]DO� PHPH� NDQVHUL�
JHOLúLPLQGH�ULVN�DUWÕúÕ�LOH�LOLúNLOL�ROXúXGXU��$QFDN�REH]LWHQLQ�
JHUHN� SUHPHQRSR]DO� JHUHNVH� GH� SRVWPHQRSR]DO� G|QHPGH�
PHPH�NDQVHULQLQ� LPP�QKLVWRNLP\DVDO�VXEWLSOHUL��]HULQGHNL�
HWNLVL� KDOHQ� EHOLUVL]OL÷LQL� NRUXPDNWDGÕU� ����� /LWHUDW�UGH�
REH]LWHQLQ� PHPH� NDQVHUL� VXEWLSOHUL� �]HULQGHNL� HWNLVLQL�
LQFHOH\HQ� oDOÕúPDODUGD� IDUNOÕ� VRQXoODU� HOGH� HGLOPLúWLU��<DQJ�
YH� DUN�� REH]LWHQLQ� SUHPHQRSR]DO� G|QHPGH� PHPH� NDQVHUL�
JHOLúPH� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� YH� EX� HWNLQLQ�/XPLQDO�$� VXEWLSL�
�]HULQGHQ� JHUoHNOHúWL÷LQL� UDSRUODPÕúWÕU� ������ %XQD� NDUúÕOÕN��
&DUROLQH� %UHDVW� &DQFHU� 6WXG\� oDOÕúPDVÕQGD� LVH� REH]LWHQLQ�
SUHPHQRSR]DO� PHPH� NDQVHULQGH� ULVN� DUWÕúÕQGDNL� HWNLVLQLQ�
/XPLQDO�$�VXEWLSLQGHQ�]L\DGH��oO��QHJDWLI�VXEWLSL��]HULQGHQ�
JHUoHNOHúWL÷L�J|VWHULOPLúWLU������2EH]LWHQLQ�IDUNOÕ�PHQRSR]DO�
GXUXPODUGD� IDUNOÕ� PHPH� NDQVHUL� VXEWLSOHUL� �]HULQGHQ� HWNL�
J|VWHUGL÷LQL� UDSRUOD\DQ� EX� oDOÕúPDODUD� NDUúÕQ� OLWHUDW�UGH�
REH]LWH� YH� PHPH� NDQVHUL� LOLúNLVLQLQ� PHPH� NDQVHUL� VXEWL-
SOHULQGHQ�ED÷ÕPVÕ]�ROGX÷XQX�J|VWHUHQ�oDOÕúPDODU�GD�PHYFXW-
WXU�� %LJOLD� YH� DUN�� \D\ÕQODPÕú� ROGX÷X� oDOÕúPDGD�� QH�
SUHPHQRSR]DO� QH� GH� SRVWPHQRSR]DO� G|QHPGH� REH]LWH� LOH�
PHPH�NDQVHUL�VXEWLSOHUL�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�
ELU� LOLúNL� L]OHPHGLNOHULQL� UDSRUODPÕúWÕU� ����� %X� oDOÕúPDGD�
\DSPÕú� ROGX÷XPX]� NRUHODV\RQ� DQDOL]OHULQGH� REH]LWHQLQ�
PHPH� NDQVHUL� LPP�QKLVWRNLP\DVDO� VXEWLSOHUL� �]HULQGHNL�
HWNLVLQLQ� 9.ø� GH÷HULQGHNL� DUWÕúWDQ� ED÷ÕPVÕ]� ROGX÷X� YH� EX�

LOLúNLQLQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� NRUHODV\RQ� J|VWHU-
PHGL÷L� EXOXQPXúWXU� �7DEOR� ,,��� %HQ]HU� úHNLOGH� oDOÕúPDGD�
GH÷HUOHQGLULOHQ�ELU�GL÷HU�IDNW|U�RODQ�JHQHO�VD÷NDOÕP�YH�PHPH�
NDQVHUL�VSHVLILN�PRUWDOLWH�VRQXoODUÕQGD�GD�PHQRSR]DO�GXUXP�
YH� VXEJUXSODUD� J|UH� \DSÕODQ� DQDOL]OHUGH� JUXSODU� DUDVÕQGD�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUNOÕOÕN� L]OHQPHPLúWLU�� 0HYFXW�
EXOJXODU�GR÷UXOWXVXQGD�REH]LWH�YH�PHPH�NDQVHUL�DUDVÕQGDNL�
LOLúNLQLQ� PHPH� NDQVHUL� DOWWLSOHULQGHQ� ED÷ÕPVÕ]� RODUDN�
SRVWPHQRSR]DO�G|QHPGH� ULVN�DUWÕúÕ� LOH� LOLúNL�ROGX÷X� VRQXFX�
|Q� SODQD� oÕNPDNWDGÕU��$QFDN� REH]LWH��PHPH� NDQVHUL� JHOLúL-
PLQGH�WHN�ULVN�IDNW|U��GH÷LOGLU��$LOHGH�PHPH�NDQVHUL�|\N�V���
KRUPRQ�UHSODVPDQ� WHGDYLVL��HUNHQ�PHQDUú��JHo�PHQRSR]�YH�
HWQLN� N|NHQ� JLEL� PHPH� NDQVHUL� HW\RORMLVLQGH� URO� R\QDGÕ÷Õ�
GDKD�L\L�EHOJHOHQPLú�ULVN�IDNW|UOHULQLQ�YDUOÕ÷Õ�ELOLQPHNWHGLU��
%XQXQOD�ELUOLNWH��PHPH�NDQVHUL�DOWWLSOHUL�HWQLN�N|NHQH�J|UH�
IDUNOÕ� GD÷ÕOÕPODU� VHUJLOHPHNWHGLU� ���������$\UÕFD� REH]LWHQLQ�
PHPH� NDQVHUL� �]HULQGHNL� HWNLVLQLQ� HWQLN� N|NHQH� J|UH�
GH÷LúWL÷LQL� J|VWHUHQ� oDOÕúPDODU� GD� PHYFXWWXU� ������ hVWHOLN�
OLWHUDW�UGHNL� REH]LWH� LOH� PHPH� NDQVHUL� DUDVÕQGDNL� LOLúNL\L�
LQFHOH\HQ� oDOÕúPDODUÕQ� VRQXoODUÕQGDNL� WXWDUVÕ]OÕNODUÕQ� DQD�
ND\QD÷Õ� RODUDN� HWQLVLWHGHNL� KHWHURMHQOLN� J|VWHULOPHNWHGLU�
������ 7�P� EX� EXOJXODU�� 9.ø� LOH� PHPH� NDQVHUL� DUDVÕQGDNL�
LOLúNLQLQ� PHQRSR]DO� GXUXPD� YH� HWQLVLWH\H� J|UH� IDUNOÕOÕNODU�
J|VWHUHELOHFH÷LQH� YH� REH]LWHQLQ� PHPH� NDQVHUL� VXEWLSOHUL�
�]HULQGHNL� HWNLVLQLQ� IDUNOÕ� VHYL\HOHUGH� RODELOHFH÷LQH� LúDUHW�
HWPHNWHGLU�
%X� oDOÕúPDQÕQ� ED]Õ� VÕQÕUOÕOÕNODUÕ� YDUGÕ��%LULQFLVL�� REH]LWHQLQ�
EHOLUOH\LFLVL�RODUDN�\DOQÕ]FD�9.ø�NXOODQÕOPÕúWÕU��+HU�QH�NDGDU�
9.ø� REH]LWH� LoLQ� ELU� EHOLUWHo� ROVD� GD� Y�FXWWDNL� NDV� YH� \D÷�
GRNX� RUDQÕQÕQ� J|VWHUJHVL� RODUDN� WHN� EDúÕQD� \HWHUOL� GH÷LOGLU��
øNLQFL� RODUDN�� \DSÕODQ� DQDOL]OHUGH� DLOH� |\N�V�� YH� KRUPRQ�
UHSODVPDQ�WHGDYLVL�NXOODQÕPÕ�JLEL�PHPH�NDQVHUL�HW\RORMLVLQGH�
URO�R\QD\DQ�ULVN�IDNW|UOHULQLQ�YHULOHULQH�VDKLS�GH÷LOGLN��6RQ�
RODUDN�9.ø�GH÷HUOHUL� WDQÕ�DQÕQGDNL�GH÷HUOHUL� WHPVLO�HWPHNWH�
ROXS� WDNLS� G|QHPLQGHNL� 9.ø� GH÷HUOHULQGHNL� GH÷LúLNOLNOHU�
DQDOL]� HGLOPHGL�� %XQD� NDUúÕOÕN�� oDOÕúPDPÕ]ÕQ� J�oO�� \|QOHUL�
LVH�úX�úHNLOGH�VÕUDODQDELOLU��9.ø�GH÷HUOHULQLQ�KDVWD�EH\DQÕQD�
J|UH�GH÷LO�GH�SURIHV\RQHO�VD÷OÕN�HNLEL� WDUDIÕQGDQ�|Oo�OPHVL��
SURVSHNWLI�YHUL�JLULúL�LOH�KD]ÕUODQPÕú�ELU�YHULWDEDQÕQÕQ�DQDOL]�
HGLOPHVL�� JHQLú� |UQHNOHP� E�\�NO�÷�� YH� +(5�� UHVHSW|U�
GXUXPX�LOH�.L����LQGHNVL�YHULOHULQL�GH�LoHUHQ�HQ�\HQL�PHPH�
NDQVHUL�VXEWLS�NODVLILNDV\RQXQXQ�NXOODQÕOPÕú�ROPDVÕ�
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6D÷NDOÕP�VRQXoODUÕ�
7�P� KDVWDODUÕQ� RUWDODPD� JHQHO� VD÷NDOÕP� V�UHVL� ������
�������������� D\� ROXS�� SUHPHQRSR]DO� YH� SRVWPHQRSR]DO�
JUXSWD�VÕUDVÕ\OD��������������±��������YH��������������±������
��� D\� RODUDN� L]OHQPLúWLU�� *HQHO� VD÷NDOÕP� V�UHOHUL� DoÕVÕQGDQ�
SUHPHQRSR]DO�YH�SRVWPHQRSR]DO�JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�IDUNOÕOÕN�L]OHQPHPLúWLU��S��������

7�P�KDVWDODUÕQ�RUWDODPD�KDVWDOÕNOÕVÕ]�VD÷NDOÕP�V�UHVL�������
������� ±� ������� D\� ROXS�� SUHPHQRSR]DO� YH� SRVWPHQRSR]DO�
JUXSWD�VÕUDVÕ\OD��������������±��������YH���������������������
D\�RODUDN�L]OHQPLúWLU��+DVWDOÕNVÕ]�VD÷NDOÕP�V�UHOHUL�DoÕVÕQGDQ�
SUHPHQRSR]DO�YH�SRVWPHQRSR]DO�JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�IDUNOÕOÕN�L]OHQPHPLúWLU��S��������
7�P�KDVWDODUGD�PHPH�NDQVHUL�VSHVLILN�PRUWDOLWH�RUDQÕ������
ROXS��SUHPHQRSR]DO�YH�SRVWPHQRSR]DO�JUXSWD�VÕUDVÕ\OD������
YH� ����� RODUDN� L]OHQPLúWLU�� 0HPH� NDQVHULQH� VSHVLILN�
PRUWDOLWH� RUDQÕ� DoÕVÕQGDQ� SUHPHQRSR]DO� YH� SRVWPHQRSR]DO�
JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUNOÕOÕN� L]OHQ-
PHPLúWLU��S��������

<):<1̪5)
2EH]LWH� YH� PHPH� NDQVHUL� DUDVÕQGDNL� LOLúNLQLQ� PHQRSR]DO�
GXUXPD� YH� LPP�QKLVWRNLP\DVDO� DOW� WLSOHUH� J|UH� GH÷LúWL÷LQL�
J|VWHUHQ�oDOÕúPDODU�ROPDVÕQD�UD÷PHQ��OLWHUDW�UGH�EX�NRQXGD-
NL�oHOLúNLOHU�PHYFXGL\HWLQL�NRUXPDNWDGÕU��%X�oDOÕúPDGD��DúÕUÕ�
NLOR� YH� REH]LWHQLQ� SRVWPHQRSR]DO� G|QHPGH� PHPH� NDQVHUL�
ULVNLQGH�DUWÕú�LOH�LOLúNLOL�ROGX÷X�DQFDN�PHPH�NDQVHUL�VXEWLSOHUL�
�]HULQGH� GR÷UXGDQ� ELU� HWNLVLQLQ� ROPDGÕ÷Õ� EXOXQPXúWXU��
0HQRSR]�GXUXPX�YH�VXEWLSOHUH�J|UH�WDEDNDODQGÕUÕOPÕú�PHPH�
NDQVHUL� JUXSODUÕ� DUDVÕQGD� \DSÕODQ� VD÷NDOÕP� DQDOL]OHULQGH� GH�
JHQHO� VD÷NDOÕP� YH� PHPH� NDQVHUL� VSHVLILN� PRUWDOLWH�
VRQXoODUÕQÕQ� Y�FXW� NLWOH� LQGHNVL� LOH� GLUHN� LOLúNLOL� ROPDGÕ÷Õ�
J|U�OP�úW�U��
$úÕUÕ�NLOR��ELUoRN�NDQVHU�W�U�QGH�ULVN�DUWÕúÕ�LOH�LOLúNLOLGLU��7�P�
NDQVHUOHULQ� \�]GH� ��
ÕQGD� HWNHQOHUGHQ� ELULQLQ� DúÕUÕ� NLOR� YH�
úLúPDQOÕN� ROGX÷X� WDKPLQ� HGLOPHNWHGLU� ������ /LWHUDW�UGH�
\DSÕODQ� PHWD�DQDOL]OHUGH�� REH]LWHQLQ�� NDGÕQODUGD� HQ� VÕN�
J|U�OHQ� NDQVHU� RODQ� PHPH� NDQVHUL� GH� GDKLO� ROPDN� �]HUH�
ELUoRN�NDQVHU�W�U��LOH�LOLúNLOL�ROGX÷XQX�J|VWHUHQ�J�oO��NDQÕWODU�
EXOXQPXúWXU� ��������� 2EH]LWH� YH� PHPH� NDQVHUL� DUDVÕQGDNL�
LOLúNLQLQ�DOWÕQGD�\DWDQ�EL\RORMLN�PHNDQL]PDODU�DUDVÕQGD�ORNDO�
YH� VLVWHPLN� GH÷LúLPOHU� \HU� DOPDNWDGÕU�� &LQVL\HW� KRUPRQX�
PHWDEROL]PDVÕ�� DGLSRNLQ� VLQ\DOL]DV\RQX�� VXENOLQLN�
LQIODPDV\RQ��KLSHUJOLVHPL��KLSHULQV�OLQHPL�YH�DUWPÕú� ,*)���
HWNLVL� JLEL� PHNDQL]PDODU� EX� GH÷LúLPOHULQ� QHGHQL� RODUDN�
ELOLQPHNWHGLU����������
�2EH]LWH�LOH�LOLúNLOL�PHPH�NDQVHUL�ULVNLQLQ�PHQRSR]DO�GXUXPD�
J|UH� IDUNOÕOÕN� J|VWHUGL÷L� ELOLQPHNWHGLU�� *HQHO� RODUDN�� GDKD�
\�NVHN�ELU�Y�FXW�NLWOH�LQGHNVLQLQ�SRVWPHQRSR]DO�NDGÕQODUGD�
PHPH� NDQVHUL� ULVNLQL� DUWWÕUGÕ÷Õ� NDEXO� HGLOPHNWHGLU� ���������
0HQRSR]DO�GXUXPD�J|UH�REH]LWHQLQ�PHPH�NDQVHUL��]HULQGHNL�
HWNLVLQL� GH÷HUOHQGLUHQ� oDOÕúPDODUGD� HVDV� EHOLUOH\LFL� IDNW|U�
RODUDN� JHQHOOLNOH� ³|VWURMHQ� PDUX]L\HWL´� |QH� V�U�OPHNWHGLU��
gVWURMHQ�PDUX]L\HWL�KLSRWH]LQH�GD\DQDQ�oDOÕúPDODUÕQ�EXOJX-
ODUÕ�� REH]LWHQLQ� SRVWPHQRSR]DO� KRUPRQ� UHVHSW|U�� �(5�35��
SR]LWLI� PHPH� NDQVHUL� VXEWLSOHULQGH� ULVN� DUWÕúÕ� LOH� LOLúNLOL�
ROGX÷X�\|Q�QGHGLU�������dDOÕúPDODUGD�DGLSR]�GRNX�ND\QDNOÕ�
DUWPÕú� |VWURMHQ� VHYL\HOHULQLQ�� NDGÕQODUGD� SRVWPHQRSR]DO�
G|QHPGH� GH� |VWURMHQ�PDUX]L\HWLQLQ� GHYDP� HWPHVLQH� QHGHQ�
ROGX÷X�VDYXQXOPDNWDGÕU� ������$\QÕ�KLSRWH]GHQ�\ROD�oÕNDUDN�
SUHPHQRSR]DO� G|QHPGH� REH]LWH� ND\QDNOÕ� G�]HQVL]� DGHW�
G|QJ�OHULQLQ� |VWURMHQ� PDUX]L\HWLQL� D]DOWWÕ÷Õ�� GROD\ÕVÕ\OD� GD�
KRUPRQ�UHVHSW|U��SR]LWLI�PHPH�NDQVHUL�VXEWLSOHUL�LoLQ�U|ODWLI�
RODUDN� NRUX\XFX� ELU� HWNL� J|VWHUGL÷L� YDUVD\ÕOPDNWDGÕU� ������
<DSWÕ÷ÕPÕ]�oDOÕúPDGD��SUHPHQRSR]DO�KDVWDODUGD�NLOR�ID]ODOÕ÷Õ�
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+DVWDQHVLQGH�PHPH�NDQVHUL�WDQÕVÕ�LOH�WDNLS�HGLOHQ�����KDVWDQÕQ�
GRV\DODUÕ�JHUL\H�G|Q�N�WDUDQGÕ�YH�GHPRJUDILN��NOLQLN�YH�SDWROR-
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0HPH� NDQVHUL� VXEWLS� DQDOL]L� LoLQ� 6W�� *DOOHQ� NODVLILNDV\RQX�
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ABSTRACT
Objectives: 
7R� GHWHUPLQH� WKH� UHODWLRQVKLS� EHWZHHQ� ERG\� PDVV� LQGH[�
�%0,��DQG�EUHDVW�FDQFHU�VXEW\SHV�DFFRUGLQJ�WR�PHQRSDXVDO�
VWDWXV�

Methods: 
0HGLFDO�UHFRUGV�RI�����SDWLHQWV�ZKR�ZHUH�IROORZHG�XS�ZLWK�
WKH� GLDJQRVLV� RI� EUHDVW� FDQFHU� LQ� $QWDO\D� 7UDLQLQJ� DQG�
5HVHDUFK� +RVSLWDO� ZHUH� UHWURVSHFWLYHO\� UHYLHZHG�� 7KH�
SDWLHQWV� ZHUH� GLYLGHG� LQWR� WZR� JURXSV� DFFRUGLQJ� WR�PHQR-
SDXVDO� VWDWXV� DV� SUHPHQRSDXVDO� DQG� SRVWPHQRSDXVDO�� 7KH�
JURXSV� ZHUH� IXUWKHU� FDWHJRUL]HG� LQWR� VXEJURXSV� DV� QRUPDO�
ZHLJKW�� RYHUZHLJKW�� DQG� REHVH� DFFRUGLQJ� WR� WKH� %0,�� )RU�
EUHDVW� FDQFHU� VXEW\SH�DQDO\VLV�� WKH�6W��*DOOHQ�FODVVLILFDWLRQ�
ZDV� XVHG�� 7KH� HIIHFW� RI� %0,� RQ� EUHDVW� FDQFHU� VXEW\SHV�
DFFRUGLQJ�WR�PHQRSDXVDO�VWDWXV�ZDV�DQDO\]HG�

Results: 
2I�WKH�����SDWLHQWV���������Q �����ZHUH�SUHPHQRSDXVDO�DQG�
������ �Q ����� ZHUH� SRVWPHQRSDXVDO�� :KHQ� WKH� SDWLHQWV�
ZHUH� FDWHJRUL]HG� DFFRUGLQJ� WR� WKH� %0,�� WKH� UDWH� RI�
RYHUZHLJKW� DQG� REHVH� SDWLHQWV� LQ� WKH� SUHPHQRSDXVDO� JURXS�
ZDV�������ZKLOH�WKLV�YDOXH�ZDV�������LQ�WKH�SRVWPHQRSDXVDO�
JURXS�� ,W�ZDV� REVHUYHG� WKDW� WKH� QXPEHU� RI� RYHUZHLJKW� DQG�
REHVH� SDWLHQWV� ZDV� VWDWLVWLFDOO\� VLJQLILFDQWO\� KLJKHU� LQ� WKH�
SRVWPHQRSDXVDO�JURXS��+RZHYHU��QR�VWDWLVWLFDOO\�VLJQLILFDQW�
FRUUHODWLRQ� ZDV� IRXQG� LQ� WKH� DQDO\VHV� SHUIRUPHG� EHWZHHQ�
%0,� DQG� EUHDVW� FDQFHU� LPPXQRKLVWRFKHPLFDO� VXEW\SHV� LQ�
HLWKHU�JURXS�

Conclusions: 
7KH� ILQGLQJV� RI� WKLV� VWXG\� VXSSRUW� WKDW� REHVLW\� FDXVHV� DQ�
LQFUHDVHG�ULVN�RI�EUHDVW�FDQFHU�LQ�WKH�SRVWPHQRSDXVDO�SHULRG��
LQGHSHQGHQW�RI�EUHDVW�FDQFHU�LPPXQRKLVWRFKHPLFDO�VXEW\SHV��
7KH�UHODWLRQVKLS�EHWZHHQ�REHVLW\�DQG�EUHDVW�FDQFHU�VKRXOG�EH�
HYDOXDWHG� WRJHWKHU�ZLWK�ULVN�IDFWRUV��VXFK�DV� IDPLO\�KLVWRU\��
HWKQLFLW\��DQG�XVH�RI�KRUPRQH�UHSODFHPHQW�WKHUDS\�VLQFH�WKHLU�
UROHV�KDYH�EHHQ�PRUH�FOHDUO\�GHILQHG�LQ�WKH�HWLRORJ\�RI�EUHDVW�
FDQFHU�WKDQ�REHVLW\�

Key Words: 
%RG\�PDVV�LQGH[��%UHDVW�FDQFHU��0HQRSDXVDO�VWDWXV��0ROHFX-
ODU�VXEW\SHV�

/ʈ:ʈ̪
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0XOWLIDNW|UL\HO� ELU� KDVWDOÕN� RODUDN� NDEXO� HGLOHQ� REH]LWH��
J�Q�P�]GH� |QOHQHELOLU� |O�POHULQ� VLJDUDGDQ� VRQUD� JHOHQ�
LNLQFL� HQ� |QHPOL� QHGHQLGLU��2EH]LWH�� EDúWD� WLS� �� GL\DEHW� YH�
NDOS�GDPDU�KDVWDOÕNODUÕ�ROPDN��]HUH�KLSHUWDQVL\RQ��VHUHEUR-
YDVN�OHU�KDVWDOÕN�YH�LoLQGH�NDGÕQODUGD�HQ�VÕN�J|U�OHQ�NDQVHU�
WLSL� RODQ� PHPH� NDQVHULQLQ� GH� ROGX÷X� oHúLWOL� NDQVHUOHU� JLEL�
ELUoRN� VD÷OÕN� VRUXQXQD� QHGHQ� RODUDN� VD÷OÕN� KDUFDPDODUÕQÕ�
DUWWÕUPDNWDGÕU�����
2EH]LWH�PHPH�NDQVHULQLQ�ULVN�IDNW|UOHULQGHQ�ELULGLU��%XQXQOD�
ELUOLNWH�PHPH�NDQVHUL�ULVN�IDNW|UOHULQLQ�PHQRSR]�GXUXPXQD��
PROHN�OHU�DOW�WLSOHUH�YH�HWQLN�N|NHQH�J|UH�GH÷LúWL÷L�ELOLQPHN-
WHGLU� ����� 'ROD\ÕVÕ\OD� OLWHUDW�UGH� REH]LWH� YH� PHPH� NDQVHUL�
LOLúNLVL��PHQRSR]DO�GXUXPD�� HWQLVLWH\H�YH� LPP�QKLVWRNLP\-
DVDO� DOW� WLSOHUH� J|UH� IDUNOÕ� DoÕODUGDQ� LQFHOHQPLú� YH� ELUoRN�
oDOÕúPD\D�NRQX�EDúOÕ÷Õ�ROPXúWXU��
2EH]LWH�YH�PHPH�NDQVHUL�DUDVÕQGDNL�LOLúNL\L�DoÕNOD\DQ�oHúLWOL�
SRWDQVL\HO� WHRULOHU�PHYFXWWXU�YH�EXQODU�JHQHOOLNOH�PHQRSR]�
GXUXPXQD�J|UH� úHNLOOHQGLULOPLúWLU��/LWHUDW�UGH�HSLGHPL\ROR-
MLN�oDOÕúPDODUGD��REH]LWH�LOH�PHQRSR]�VRQUDVÕ�PHPH�NDQVHUL�
ULVNL�DUDVÕQGD�SR]LWLI�ELU�LOLúNL�J|VWHULOPLúNHQ��SUHPHQRSR]DO�
PHPH�NDQVHUL�RODQ�KDVWDODUGD�QHJDWLI�ELU�LOLúNL�ROGX÷X�UDSRU-
ODQPÕúWÕU������3RVWPHQRSR]DO�NDGÕQODUGD�DQD�|VWURMHQ�ND\QD÷Õ�
\D÷� GRNXGDNL� DQGURVWHQHGLRQ¶XQ� |VWURGLROH� G|Q�úPHVL�
ROGX÷XQGDQ��REH]LWH�NDGÕQODUÕQ�|VWURMHQH�RODQ�PDUX]L\HWLQLQ�
PHQRSR]GD�GD�GHYDP�HWPHVLQH�QHGHQ�ROXU��2EH]LWH�ND\QDNOÕ�
RUWD\D�oÕNDQ�|VWURMHQ�PDUX]L\HWL�LVH�SRVWPHQRSR]DO�NDGÕQODU-
GD�DUWPÕú�PHPH�NDQVHUL�ULVNL�LOH�LOLúNLOLGLU������3UHPHQRPR]DO�
G|QHPGH�LVH�REH]LWH�QHGHQL\OH�RUWD\D�oÕNDQ�X]XQ�YH�G�]HQVL]�
DGHW� G|QJ�V�Q�Q�� |VWURMHQ� PDUX]L\HWLQL� D]DOWDUDN� KRUPRQ�
UHVHSW|U��SR]LWLI�PHPH�NDQVHUL�ULVNLQL�D]DOWWÕ÷Õ�NDEXO�HGLOPH-
NWHGLU�����
gVWURMHQ�PDUX]L\HWLQH�ED÷OÕ�SUHPHQRSR]DO�YH�SRVWPHQRSR]DO�
KRUPRQ�UHVHSW|U��SR]LWLI�PHPH�NDQVHULQGHNL�ULVN�GH÷LúLNOL÷L�
REH]LWH�YH�KRUPRQ�UHVHSW|U��SR]LWLI�PHPH�NDQVHUL�LOLúNLVLQL�
DoÕNODQDELOLU� NÕOPDNWDGÕU�� $QFDN� REH]LWHQLQ� SUHPHQRSR]DO�
NDGÕQODUGD� �oO�� QHJDWLI� PHPH� NDQVHUL� ULVNLQL� DUWWÕUGÕ÷ÕQÕ�
J|VWHUHQ� VRQ� NDQÕWODU� REH]LWH� YH� PHPH� NDQVHUL� DUDVÕQGDNL�
LOLúNLQLQ�WDKPLQ�HGLOHQLQ�DNVLQH�KRUPRQ�UHVHSW|U�GXUXPX�YH�
|VWURMHQ� PDUX]L\HWL� LOH� VÕQÕUOÕ� ROPDGÕ÷ÕQÕ� J|VWHUPLú� YH�
GXUXPX� GDKD� NDUPDúÕN� KDOH� VRNPXúWXU� ������� 'ROD\ÕVÕ\OD�
J�Q�P�]GH� REH]LWHQLQ� PHPH� NDQVHULQLQ� LPP�QKLVWRNLP\-
DVDO�DOW�WLSOHUL��]HULQGHNL�RODVÕ�HWNLOHUL�KDOHQ�PHQRSR]�|QFHVL�
YH� VRQUDVÕ� KDVWDODUGD� EHOLUVL]OL÷LQL� NRUXPDNWDGÕU� �����*HQLú�
KDVWD�|UQHNOHPL�YH�X]XQ�G|QHP�WDNLS�VRQXoODUÕQÕ� LoHUHQ�EX�
oDOÕúPDGD�� REH]LWHQLQ� REMHNWLI� EHOLUOH\LFLVL� RODUDN� NDEXO�
HGLOHQ� Y�FXW� NLWOH� LQGHNVL� �9.ø�� LOH� PHPH� NDQVHULQLQ�
LPP�QRKLVWRNLP\DVDO� DOW� WLSOHUL� DUDVÕQGDNL� LOLúNLQLQ� YH�
REH]LWHQLQ�PHQRSR]�|QFHVL�YH�VRQUDVÕ�EX�KDVWDODUGD�HWNLVLQLQ�
ROXS�ROPDGÕ÷ÕQÕQ�EHOLUOHQPHVL�DPDoODQGÕ�

GEREÇ ve YÖNTEM
%X�oDOÕúPD�LoLQ�6D÷OÕN�%LOLPOHUL�hQLYHUVLWHVL�$QWDO\D�(÷LWLP�
YH�$UDúWÕUPD�+DVWDQHVL�.OLQLN�$UDúWÕUPDODU�(WLN�.XUXOX¶QGDQ�
RQD\�DOÕQPÕúWÕU� �������������������+DVWD�GRV\DODUÕQD�HULúLP�
LoLQ� $QWDO\D� (÷LWLP� YH� $UDúWÕUPD� +DVWDQHVL� %DúKHNLP-
OL÷L¶QGHQ� RQD\� DOÕQPÕúWÕU�� dDOÕúPD�� +HOVLQNL� 'HNODUDV\RQ�
LONHOHULQH�X\JXQ�RODUDN�\�U�W�OP�úW�U��dDOÕúPDPÕ]GD�DUDúWÕU-
PD�YH�\D\ÕQ�HWL÷LQH�X\XOPXúWXU��

1- Hasta popülasyonu
3URVSHNWLI�YHUL�JLULúL�LOH�KD]ÕUODQPÕú�ELU�YHULWDEDQÕQÕQ�UHWURV-
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GD�6D÷OÕN�%LOLPOHUL�hQLYHUVLWHVL��$QWDO\D�(÷LWLP�YH�$UDúWÕUPD�
+DVWDQHVL�2QNRORML�E|O�P�QGH�PHPH�NDQVHUL�WDQÕVÕ\OD�WDNLS�
HGLOPLú�����KDVWDVÕQÕQ�WÕEEL�ND\ÕWODUÕ�JHUL\H�G|Q�N�LQFHOHQGL��
9�FXW� NLWOH� LQGHNVL� ND\GÕ�� |VWURMHQ� YH� SURJHVWHURQ� UHVHSW|U�
GXUXPX��+(5��GXUXPX�YH\D�.L����LQGHNVL�YHULOHUL�ROPD\DQ�
KDVWDODU�GÕúODQGÕ��.DODQ�����KDVWD�oDOÕúPD\D�GDKLO�HGLOGL��
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YH� REH]LWHVL� RODQODUÕQ� VD\ÕVÕ� ���� �������� ROXS�� EX� VD\Õ�
SRVWPHQRSR]DO� KDVWDODUGD� ���� �������� RODUDN� VDSWDQGÕ��
øVWDWLVWLNVHO�RODUDN�NLOR�ID]ODOÕ÷Õ�YH�REH]LWHVL�RODQ�KDVWD�RUDQÕ�
SRVWPHQRSR]DO� JUXSWD� DQODPOÕ� RODUDN� GDKD� ID]OD� LGL�
�S���������dDOÕúPDPÕ]GD�HOGH�HWWL÷LPL]�EX�VRQXo�OLWHUDW�UOH�
X\XPOX� RODUDN� SRVWPHQRSR]DO� NDGÕQODUGD� REH]LWHQLQ�PHPH�
NDQVHUL� ULVNLQL� DUWWÕUGÕ÷Õ� \|Q�QGHNL� ELOJLOHUOH� SDUDOHOOLN�
J|VWHUPHNWHGLU�� �$QFDN� \DSPÕú� ROGX÷XPX]� VXEJUXS� DQDOL-
]OHULQGH� JHUHN� SUHPHQRSR]DO� JHUHNVH� GH� SRVWPHQRSR]DO�
KDVWDODU�LoLQGH�QRUPDO�NLOROX��ID]OD�NLOROX�YH�REH]�JUXSWD�\HU�
DODQ�KDVWDODU�DUDVÕQGD�|VWURMHQ�YH�SURJHVWHURQ�UHVHSW|U�SR]LWL-
IOL÷L� DoÕVÕQGDQ� JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
IDUNOÕOÕN� L]OHQPHPLúWLU� �7DEOR� ,,,��� %X� VRQXo� PHQRSR]DO�
GXUXPD�ED÷OÕ�RODUDN�REH]LWHQLQ�PHPH�NDQVHUL�ULVNL��]HULQGH-
NL� HWNLVLQLQ� KRUPRQDO� VHEHSOHUOH� VÕQÕUOÕ� ROPDGÕ÷ÕQÕ�
G�ú�QG�UPHNWHGLU��8QXWXOPDPDOÕGÕU�NL��\�NVHN�9.ø�VHYL\HO-
HUL� \�NVHN� LQV�OLQ� YH� ,*)��� VHYL\HOHUL� LOH� LOLúNLOLGLU� ������
$\UÕFD��REH]LWH\H�ED÷OÕ�RODUDN�PHPH�DGLSR]�VWURPDO�K�FUHO-
HULQGH� S��� HNVSUHV\RQX� YH� SURVWDJODQGLQ� (�� GRZQ�
UHJ�ODV\RQX�JLEL�PHWDEROLN�\ROODU�WHWLNOHQPHNWHGLU�������%X�
EXOJXODU�GR÷UXOWXVXQGD�REH]LWHQLQ�PHPH�NDQVHUL�JHOLúLPLQG-
HNL� KRUPRQDO� HWNLOHUL�� HúOLN� HGHQ�PHWDEROLN� ER]XNOXNODU� YH�
IDUNOÕ� ULVN� IDNW|UOHUL� WDUDIÕQGDQ� ROXúWXUXODQ� ELU� E�W�Q�Q�
SDUoDVÕ�JLEL�J|U�QPHNWHGLU���
0HPH� NDQVHUL�� |VWURMHQ� UHVHSW|U��� SURJHVWHURQ� UHVHSW|U���
+(5��UHVHSW|U��YH�.L����LQGHNVL�GXUXPXQD�J|UH�IDUNOÕ�KLVWR-
SDWRORMLN�DOW�WLSOHUH�NDWHJRUL]H�HGLOHQ�VLVWHPLN�ELU�KDVWDOÕNWÕU��
0HPH�NDQVHUL�JHOLúLPLQGH�L\L�WDQÕPODQPÕú�ULVN�IDNW|UOHULQLQ�
\DQÕVÕUD�REH]LWH�JLEL�LOLúNL�G�]H\L�QHW�RODUDN�EHOLUOHQHPHPLú�
ULVN�IDNW|UOHUL�GH�PHYFXWWXU��'ROD\ÕVÕ\OD�OLWHUDW�UGH�REH]LWH�YH�
PHPH� NDQVHUL� LOLúNLVL� IDUNOÕ� \|QOHUGHQ� LQFHOHQPLúWLU��
0HQRSR]DO�GXUXPD�J|UH�REH]LWH�YH�PHPH�NDQVHUL� LOLúNLVLQL�
LQFHOH\HQ� oDOÕúPDODUGD� JHQHO� NDQÕ�� oDOÕúPDPÕ]ÕQ� GD� ELU�
EXOJXVX� RODQ�� REH]LWHQLQ� SRVWPHQRSR]DO� PHPH� NDQVHUL�
JHOLúLPLQGH�ULVN�DUWÕúÕ�LOH�LOLúNLOL�ROXúXGXU��$QFDN�REH]LWHQLQ�
JHUHN� SUHPHQRSR]DO� JHUHNVH� GH� SRVWPHQRSR]DO� G|QHPGH�
PHPH�NDQVHULQLQ� LPP�QKLVWRNLP\DVDO�VXEWLSOHUL��]HULQGHNL�
HWNLVL� KDOHQ� EHOLUVL]OL÷LQL� NRUXPDNWDGÕU� ����� /LWHUDW�UGH�
REH]LWHQLQ� PHPH� NDQVHUL� VXEWLSOHUL� �]HULQGHNL� HWNLVLQL�
LQFHOH\HQ� oDOÕúPDODUGD� IDUNOÕ� VRQXoODU� HOGH� HGLOPLúWLU��<DQJ�
YH� DUN�� REH]LWHQLQ� SUHPHQRSR]DO� G|QHPGH� PHPH� NDQVHUL�
JHOLúPH� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� YH� EX� HWNLQLQ�/XPLQDO�$� VXEWLSL�
�]HULQGHQ� JHUoHNOHúWL÷LQL� UDSRUODPÕúWÕU� ������ %XQD� NDUúÕOÕN��
&DUROLQH� %UHDVW� &DQFHU� 6WXG\� oDOÕúPDVÕQGD� LVH� REH]LWHQLQ�
SUHPHQRSR]DO� PHPH� NDQVHULQGH� ULVN� DUWÕúÕQGDNL� HWNLVLQLQ�
/XPLQDO�$�VXEWLSLQGHQ�]L\DGH��oO��QHJDWLI�VXEWLSL��]HULQGHQ�
JHUoHNOHúWL÷L�J|VWHULOPLúWLU������2EH]LWHQLQ�IDUNOÕ�PHQRSR]DO�
GXUXPODUGD� IDUNOÕ� PHPH� NDQVHUL� VXEWLSOHUL� �]HULQGHQ� HWNL�
J|VWHUGL÷LQL� UDSRUOD\DQ� EX� oDOÕúPDODUD� NDUúÕQ� OLWHUDW�UGH�
REH]LWH� YH� PHPH� NDQVHUL� LOLúNLVLQLQ� PHPH� NDQVHUL� VXEWL-
SOHULQGHQ�ED÷ÕPVÕ]�ROGX÷XQX�J|VWHUHQ�oDOÕúPDODU�GD�PHYFXW-
WXU�� %LJOLD� YH� DUN�� \D\ÕQODPÕú� ROGX÷X� oDOÕúPDGD�� QH�
SUHPHQRSR]DO� QH� GH� SRVWPHQRSR]DO� G|QHPGH� REH]LWH� LOH�
PHPH�NDQVHUL�VXEWLSOHUL�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�
ELU� LOLúNL� L]OHPHGLNOHULQL� UDSRUODPÕúWÕU� ����� %X� oDOÕúPDGD�
\DSPÕú� ROGX÷XPX]� NRUHODV\RQ� DQDOL]OHULQGH� REH]LWHQLQ�
PHPH� NDQVHUL� LPP�QKLVWRNLP\DVDO� VXEWLSOHUL� �]HULQGHNL�
HWNLVLQLQ� 9.ø� GH÷HULQGHNL� DUWÕúWDQ� ED÷ÕPVÕ]� ROGX÷X� YH� EX�

LOLúNLQLQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� NRUHODV\RQ� J|VWHU-
PHGL÷L� EXOXQPXúWXU� �7DEOR� ,,��� %HQ]HU� úHNLOGH� oDOÕúPDGD�
GH÷HUOHQGLULOHQ�ELU�GL÷HU�IDNW|U�RODQ�JHQHO�VD÷NDOÕP�YH�PHPH�
NDQVHUL�VSHVLILN�PRUWDOLWH�VRQXoODUÕQGD�GD�PHQRSR]DO�GXUXP�
YH� VXEJUXSODUD� J|UH� \DSÕODQ� DQDOL]OHUGH� JUXSODU� DUDVÕQGD�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUNOÕOÕN� L]OHQPHPLúWLU�� 0HYFXW�
EXOJXODU�GR÷UXOWXVXQGD�REH]LWH�YH�PHPH�NDQVHUL�DUDVÕQGDNL�
LOLúNLQLQ� PHPH� NDQVHUL� DOWWLSOHULQGHQ� ED÷ÕPVÕ]� RODUDN�
SRVWPHQRSR]DO�G|QHPGH� ULVN�DUWÕúÕ� LOH� LOLúNL�ROGX÷X� VRQXFX�
|Q� SODQD� oÕNPDNWDGÕU��$QFDN� REH]LWH��PHPH� NDQVHUL� JHOLúL-
PLQGH�WHN�ULVN�IDNW|U��GH÷LOGLU��$LOHGH�PHPH�NDQVHUL�|\N�V���
KRUPRQ�UHSODVPDQ� WHGDYLVL��HUNHQ�PHQDUú��JHo�PHQRSR]�YH�
HWQLN� N|NHQ� JLEL� PHPH� NDQVHUL� HW\RORMLVLQGH� URO� R\QDGÕ÷Õ�
GDKD�L\L�EHOJHOHQPLú�ULVN�IDNW|UOHULQLQ�YDUOÕ÷Õ�ELOLQPHNWHGLU��
%XQXQOD�ELUOLNWH��PHPH�NDQVHUL�DOWWLSOHUL�HWQLN�N|NHQH�J|UH�
IDUNOÕ� GD÷ÕOÕPODU� VHUJLOHPHNWHGLU� ���������$\UÕFD� REH]LWHQLQ�
PHPH� NDQVHUL� �]HULQGHNL� HWNLVLQLQ� HWQLN� N|NHQH� J|UH�
GH÷LúWL÷LQL� J|VWHUHQ� oDOÕúPDODU� GD� PHYFXWWXU� ������ hVWHOLN�
OLWHUDW�UGHNL� REH]LWH� LOH� PHPH� NDQVHUL� DUDVÕQGDNL� LOLúNL\L�
LQFHOH\HQ� oDOÕúPDODUÕQ� VRQXoODUÕQGDNL� WXWDUVÕ]OÕNODUÕQ� DQD�
ND\QD÷Õ� RODUDN� HWQLVLWHGHNL� KHWHURMHQOLN� J|VWHULOPHNWHGLU�
������ 7�P� EX� EXOJXODU�� 9.ø� LOH� PHPH� NDQVHUL� DUDVÕQGDNL�
LOLúNLQLQ� PHQRSR]DO� GXUXPD� YH� HWQLVLWH\H� J|UH� IDUNOÕOÕNODU�
J|VWHUHELOHFH÷LQH� YH� REH]LWHQLQ� PHPH� NDQVHUL� VXEWLSOHUL�
�]HULQGHNL� HWNLVLQLQ� IDUNOÕ� VHYL\HOHUGH� RODELOHFH÷LQH� LúDUHW�
HWPHNWHGLU�
%X� oDOÕúPDQÕQ� ED]Õ� VÕQÕUOÕOÕNODUÕ� YDUGÕ��%LULQFLVL�� REH]LWHQLQ�
EHOLUOH\LFLVL�RODUDN�\DOQÕ]FD�9.ø�NXOODQÕOPÕúWÕU��+HU�QH�NDGDU�
9.ø� REH]LWH� LoLQ� ELU� EHOLUWHo� ROVD� GD� Y�FXWWDNL� NDV� YH� \D÷�
GRNX� RUDQÕQÕQ� J|VWHUJHVL� RODUDN� WHN� EDúÕQD� \HWHUOL� GH÷LOGLU��
øNLQFL� RODUDN�� \DSÕODQ� DQDOL]OHUGH� DLOH� |\N�V�� YH� KRUPRQ�
UHSODVPDQ�WHGDYLVL�NXOODQÕPÕ�JLEL�PHPH�NDQVHUL�HW\RORMLVLQGH�
URO�R\QD\DQ�ULVN�IDNW|UOHULQLQ�YHULOHULQH�VDKLS�GH÷LOGLN��6RQ�
RODUDN�9.ø�GH÷HUOHUL� WDQÕ�DQÕQGDNL�GH÷HUOHUL� WHPVLO�HWPHNWH�
ROXS� WDNLS� G|QHPLQGHNL� 9.ø� GH÷HUOHULQGHNL� GH÷LúLNOLNOHU�
DQDOL]� HGLOPHGL�� %XQD� NDUúÕOÕN�� oDOÕúPDPÕ]ÕQ� J�oO�� \|QOHUL�
LVH�úX�úHNLOGH�VÕUDODQDELOLU��9.ø�GH÷HUOHULQLQ�KDVWD�EH\DQÕQD�
J|UH�GH÷LO�GH�SURIHV\RQHO�VD÷OÕN�HNLEL� WDUDIÕQGDQ�|Oo�OPHVL��
SURVSHNWLI�YHUL�JLULúL�LOH�KD]ÕUODQPÕú�ELU�YHULWDEDQÕQÕQ�DQDOL]�
HGLOPHVL�� JHQLú� |UQHNOHP� E�\�NO�÷�� YH� +(5�� UHVHSW|U�
GXUXPX�LOH�.L����LQGHNVL�YHULOHULQL�GH�LoHUHQ�HQ�\HQL�PHPH�
NDQVHUL�VXEWLS�NODVLILNDV\RQXQXQ�NXOODQÕOPÕú�ROPDVÕ�

SONUÇ
6RQXo�RODUDN��Y�FXW�NLWOH�LQGHNVLQGHNL�DUWÕúÕQ�SRVWPHQRSR]DO�
G|QHPGH�PHPH�NDQVHUL� ULVNLQL� DUWWÕUGÕ÷Õ� DQFDN�EX�HWNLVLQLQ�
PHPH�NDQVHUL�VXEWLSOHULQGHQ�ED÷ÕPVÕ]�ROGX÷X�EXOXQPXúWXU��
%XQXQOD�ELUOLNWH�REH]LWHQLQ�JHQHO�VD÷NDOÕP��]HULQGHNL�HWNLVL-
QLQ�GH�PHPH�NDQVHUL�VXEWLSOHULQGHQ�ED÷ÕPVÕ]�ROGX÷X�EXOXQ-
PXúWXU�� 2EH]LWHQLQ�� PHPH� NDQVHUL� YH� VXEWLSOHUL� �]HULQGHNL�
HWNLOHULQLQ� GH÷HUOHQGLULOPHVLQGH� Y�FXW� NLWOH� LQGHNVLQLQ� WHN�
SDUDPHWUH� RODUDN� HOH� DOÕQPDVÕQÕQ� oDOÕúPD� VRQXoODUÕQGD�
IDUNOÕOÕNODU� \DUDWDELOHFH÷L� J|]� |Q�QGH� EXOXQGXUXOPDOÕ�� EX�
LOLúNLQLQ�PHQRSR]DO�GXUXPD��DLOH�|\N�V�QH��KRUPRQ�UHSODV-
PDQ� WHGDYLVL� NXOODQÕPÕQD� YH� HWQLVLWH\H� J|UH� IDUNOÕOÕNODU�
J|VWHUHELOHFH÷L� DNÕOGD� WXWXOPDOÕGÕU�� 0HPH� NDQVHUL� ULVN�
IDNW|UOHULQLQ� KRPRMHQOL÷LQLQ� VD÷ODQGÕ÷Õ� oDOÕúPDODUÕQ� \DSÕO-
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7DEOR�,,��3UHPHQRSR]DO�YH�3RVWPHQRSR]DO�+DVWDODUGD�9.ø¶QH�J|UH��������
����������������0ROHN�OHU�6XEWLSOHULQ�'D÷ÕOÕPÕ

3UHPHQRSR]DO� YH� SRVWPHQRSR]DO� JUXSODUGD� LPP�QKLV-
WRNLP\DVDO� VXEWLSOHULQ� Y�FXW� NLWOH� LQGHNVL� LOH� LOLúNLVLQLQ�
GH÷HUOHQGLULOGL÷L� NRUHODV\RQ� DQDOL]OHULQGH� DUDGDNL� LOLúNLQLQ�
J�F�� ]D\ÕI� RODUDN� L]OHQPLú� ROXS� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
IDUNOÕOÕN�EXOXQPDPÕúWÕU�
$\QÕ�%0,�JUXEXQGD�RODQ�KDVWDODU� LoLQGH��PHQRSR]�GXUXPX�
YH�VXEWLSOHUH�J|UH�\DSÕODQ�GH÷HUOHQGLUPHGH�SUHPHQRSR]DO�YH�
SRVWPHQRSR]DO�KDVWDODUGD�VXEWLS�GD÷ÕOÕPÕ�DoÕVÕQGDQ�DQODPOÕ�
IDUNOÕOÕN�L]OHQPHPLúWLU��S �������S �������
7DEOR�,,,¶WH�KDVWDODUD�DLW�NOLQLN�YH�KLVWRSDWRORMLN�|]HOOLNOHULQ�
9.ø�LOH�LOLúNLVL�J|VWHULOPLúWLU�

7DEOR�,,,��9�FXW�.LWOH�øQGHNVLQH�J|UH�.OLQLN�YH�+LVWRSDWRORMLN�%XOJXODU

6D÷NDOÕP�VRQXoODUÕ�
7�P� KDVWDODUÕQ� RUWDODPD� JHQHO� VD÷NDOÕP� V�UHVL� ������
�������������� D\� ROXS�� SUHPHQRSR]DO� YH� SRVWPHQRSR]DO�
JUXSWD�VÕUDVÕ\OD��������������±��������YH��������������±������
��� D\� RODUDN� L]OHQPLúWLU�� *HQHO� VD÷NDOÕP� V�UHOHUL� DoÕVÕQGDQ�
SUHPHQRSR]DO�YH�SRVWPHQRSR]DO�JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�IDUNOÕOÕN�L]OHQPHPLúWLU��S��������

7�P�KDVWDODUÕQ�RUWDODPD�KDVWDOÕNOÕVÕ]�VD÷NDOÕP�V�UHVL�������
������� ±� ������� D\� ROXS�� SUHPHQRSR]DO� YH� SRVWPHQRSR]DO�
JUXSWD�VÕUDVÕ\OD��������������±��������YH���������������������
D\�RODUDN�L]OHQPLúWLU��+DVWDOÕNVÕ]�VD÷NDOÕP�V�UHOHUL�DoÕVÕQGDQ�
SUHPHQRSR]DO�YH�SRVWPHQRSR]DO�JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�IDUNOÕOÕN�L]OHQPHPLúWLU��S��������
7�P�KDVWDODUGD�PHPH�NDQVHUL�VSHVLILN�PRUWDOLWH�RUDQÕ������
ROXS��SUHPHQRSR]DO�YH�SRVWPHQRSR]DO�JUXSWD�VÕUDVÕ\OD������
YH� ����� RODUDN� L]OHQPLúWLU�� 0HPH� NDQVHULQH� VSHVLILN�
PRUWDOLWH� RUDQÕ� DoÕVÕQGDQ� SUHPHQRSR]DO� YH� SRVWPHQRSR]DO�
JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUNOÕOÕN� L]OHQ-
PHPLúWLU��S��������

<):<1̪5)
2EH]LWH� YH� PHPH� NDQVHUL� DUDVÕQGDNL� LOLúNLQLQ� PHQRSR]DO�
GXUXPD� YH� LPP�QKLVWRNLP\DVDO� DOW� WLSOHUH� J|UH� GH÷LúWL÷LQL�
J|VWHUHQ�oDOÕúPDODU�ROPDVÕQD�UD÷PHQ��OLWHUDW�UGH�EX�NRQXGD-
NL�oHOLúNLOHU�PHYFXGL\HWLQL�NRUXPDNWDGÕU��%X�oDOÕúPDGD��DúÕUÕ�
NLOR� YH� REH]LWHQLQ� SRVWPHQRSR]DO� G|QHPGH� PHPH� NDQVHUL�
ULVNLQGH�DUWÕú�LOH�LOLúNLOL�ROGX÷X�DQFDN�PHPH�NDQVHUL�VXEWLSOHUL�
�]HULQGH� GR÷UXGDQ� ELU� HWNLVLQLQ� ROPDGÕ÷Õ� EXOXQPXúWXU��
0HQRSR]�GXUXPX�YH�VXEWLSOHUH�J|UH�WDEDNDODQGÕUÕOPÕú�PHPH�
NDQVHUL� JUXSODUÕ� DUDVÕQGD� \DSÕODQ� VD÷NDOÕP� DQDOL]OHULQGH� GH�
JHQHO� VD÷NDOÕP� YH� PHPH� NDQVHUL� VSHVLILN� PRUWDOLWH�
VRQXoODUÕQÕQ� Y�FXW� NLWOH� LQGHNVL� LOH� GLUHN� LOLúNLOL� ROPDGÕ÷Õ�
J|U�OP�úW�U��
$úÕUÕ�NLOR��ELUoRN�NDQVHU�W�U�QGH�ULVN�DUWÕúÕ�LOH�LOLúNLOLGLU��7�P�
NDQVHUOHULQ� \�]GH� ��
ÕQGD� HWNHQOHUGHQ� ELULQLQ� DúÕUÕ� NLOR� YH�
úLúPDQOÕN� ROGX÷X� WDKPLQ� HGLOPHNWHGLU� ������ /LWHUDW�UGH�
\DSÕODQ� PHWD�DQDOL]OHUGH�� REH]LWHQLQ�� NDGÕQODUGD� HQ� VÕN�
J|U�OHQ� NDQVHU� RODQ� PHPH� NDQVHUL� GH� GDKLO� ROPDN� �]HUH�
ELUoRN�NDQVHU�W�U��LOH�LOLúNLOL�ROGX÷XQX�J|VWHUHQ�J�oO��NDQÕWODU�
EXOXQPXúWXU� ��������� 2EH]LWH� YH� PHPH� NDQVHUL� DUDVÕQGDNL�
LOLúNLQLQ�DOWÕQGD�\DWDQ�EL\RORMLN�PHNDQL]PDODU�DUDVÕQGD�ORNDO�
YH� VLVWHPLN� GH÷LúLPOHU� \HU� DOPDNWDGÕU�� &LQVL\HW� KRUPRQX�
PHWDEROL]PDVÕ�� DGLSRNLQ� VLQ\DOL]DV\RQX�� VXENOLQLN�
LQIODPDV\RQ��KLSHUJOLVHPL��KLSHULQV�OLQHPL�YH�DUWPÕú� ,*)���
HWNLVL� JLEL� PHNDQL]PDODU� EX� GH÷LúLPOHULQ� QHGHQL� RODUDN�
ELOLQPHNWHGLU����������
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\�NVHN�ELU�Y�FXW�NLWOH�LQGHNVLQLQ�SRVWPHQRSR]DO�NDGÕQODUGD�
PHPH� NDQVHUL� ULVNLQL� DUWWÕUGÕ÷Õ� NDEXO� HGLOPHNWHGLU� ���������
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gVWURMHQ�PDUX]L\HWL�KLSRWH]LQH�GD\DQDQ�oDOÕúPDODUÕQ�EXOJX-
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ABSTRACT
Objectives: 
7R� GHWHUPLQH� WKH� UHODWLRQVKLS� EHWZHHQ� ERG\� PDVV� LQGH[�
�%0,��DQG�EUHDVW�FDQFHU�VXEW\SHV�DFFRUGLQJ�WR�PHQRSDXVDO�
VWDWXV�

Methods: 
0HGLFDO�UHFRUGV�RI�����SDWLHQWV�ZKR�ZHUH�IROORZHG�XS�ZLWK�
WKH� GLDJQRVLV� RI� EUHDVW� FDQFHU� LQ� $QWDO\D� 7UDLQLQJ� DQG�
5HVHDUFK� +RVSLWDO� ZHUH� UHWURVSHFWLYHO\� UHYLHZHG�� 7KH�
SDWLHQWV� ZHUH� GLYLGHG� LQWR� WZR� JURXSV� DFFRUGLQJ� WR�PHQR-
SDXVDO� VWDWXV� DV� SUHPHQRSDXVDO� DQG� SRVWPHQRSDXVDO�� 7KH�
JURXSV� ZHUH� IXUWKHU� FDWHJRUL]HG� LQWR� VXEJURXSV� DV� QRUPDO�
ZHLJKW�� RYHUZHLJKW�� DQG� REHVH� DFFRUGLQJ� WR� WKH� %0,�� )RU�
EUHDVW� FDQFHU� VXEW\SH�DQDO\VLV�� WKH�6W��*DOOHQ�FODVVLILFDWLRQ�
ZDV� XVHG�� 7KH� HIIHFW� RI� %0,� RQ� EUHDVW� FDQFHU� VXEW\SHV�
DFFRUGLQJ�WR�PHQRSDXVDO�VWDWXV�ZDV�DQDO\]HG�

Results: 
2I�WKH�����SDWLHQWV���������Q �����ZHUH�SUHPHQRSDXVDO�DQG�
������ �Q ����� ZHUH� SRVWPHQRSDXVDO�� :KHQ� WKH� SDWLHQWV�
ZHUH� FDWHJRUL]HG� DFFRUGLQJ� WR� WKH� %0,�� WKH� UDWH� RI�
RYHUZHLJKW� DQG� REHVH� SDWLHQWV� LQ� WKH� SUHPHQRSDXVDO� JURXS�
ZDV�������ZKLOH�WKLV�YDOXH�ZDV�������LQ�WKH�SRVWPHQRSDXVDO�
JURXS�� ,W�ZDV� REVHUYHG� WKDW� WKH� QXPEHU� RI� RYHUZHLJKW� DQG�
REHVH� SDWLHQWV� ZDV� VWDWLVWLFDOO\� VLJQLILFDQWO\� KLJKHU� LQ� WKH�
SRVWPHQRSDXVDO�JURXS��+RZHYHU��QR�VWDWLVWLFDOO\�VLJQLILFDQW�
FRUUHODWLRQ� ZDV� IRXQG� LQ� WKH� DQDO\VHV� SHUIRUPHG� EHWZHHQ�
%0,� DQG� EUHDVW� FDQFHU� LPPXQRKLVWRFKHPLFDO� VXEW\SHV� LQ�
HLWKHU�JURXS�

Conclusions: 
7KH� ILQGLQJV� RI� WKLV� VWXG\� VXSSRUW� WKDW� REHVLW\� FDXVHV� DQ�
LQFUHDVHG�ULVN�RI�EUHDVW�FDQFHU�LQ�WKH�SRVWPHQRSDXVDO�SHULRG��
LQGHSHQGHQW�RI�EUHDVW�FDQFHU�LPPXQRKLVWRFKHPLFDO�VXEW\SHV��
7KH�UHODWLRQVKLS�EHWZHHQ�REHVLW\�DQG�EUHDVW�FDQFHU�VKRXOG�EH�
HYDOXDWHG� WRJHWKHU�ZLWK�ULVN�IDFWRUV��VXFK�DV� IDPLO\�KLVWRU\��
HWKQLFLW\��DQG�XVH�RI�KRUPRQH�UHSODFHPHQW�WKHUDS\�VLQFH�WKHLU�
UROHV�KDYH�EHHQ�PRUH�FOHDUO\�GHILQHG�LQ�WKH�HWLRORJ\�RI�EUHDVW�
FDQFHU�WKDQ�REHVLW\�
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WHGLU� ����� 'ROD\ÕVÕ\OD� OLWHUDW�UGH� REH]LWH� YH� PHPH� NDQVHUL�
LOLúNLVL��PHQRSR]DO�GXUXPD�� HWQLVLWH\H�YH� LPP�QKLVWRNLP\-
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oDOÕúPDGD�� REH]LWHQLQ� REMHNWLI� EHOLUOH\LFLVL� RODUDN� NDEXO�
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KDVWDODU�GÕúODQGÕ��.DODQ�����KDVWD�oDOÕúPD\D�GDKLO�HGLOGL��
+DVWDODUD�DLW�\Dú��9.ø��PHQRSR]�GXUXPX��W�P|U�KLVWRSDWROR-
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NXOODQÕOGÕ��<�]GH�YH�QLFHO�GH÷LúNHQOHUOH�GD÷ÕOÕPODU�PHG\DQ��
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7�P� KDVWDODUÕQ� WDQÕ� DQÕQGD� RUWDODPD� \DúÕ� ���������� ROXS��
SUHPHQRSR]DO� YH� SRVWPHQRSR]DO� JUXSWD� VÕUDVÕ\OD� ������YH�
�������LGL��7�P�KDVWDODUÕQ�WDQÕ�DQÕQGD�RUWDODPD�9.ø�GH÷HUL�
��������� ROXS�� SUHPHQRSR]DO� YH� SRVWPHQRSR]DO� JUXSWD�
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GXUXPXQD�J|UH�WDEDNDODQGÕUÕOGÕ÷ÕQGD�SUHPHQRSR]DO�JUXSWDNL�
KDVWDODUGD�QRUPDO�NLOROX�� ID]OD�NLOROX�YH�REH]�KDVWD�VD\ÕODUÕ�
VÕUDVÕ\OD� ���� ��������� ���� �������� YH� ��¶L� �������� ROXS�
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YH� REH]LWHVL� RODQODUÕQ� VD\ÕVÕ� ���� �������� ROXS�� EX� VD\Õ�
SRVWPHQRSR]DO� KDVWDODUGD� ���� �������� RODUDN� VDSWDQGÕ��
øVWDWLVWLNVHO�RODUDN�NLOR�ID]ODOÕ÷Õ�YH�REH]LWHVL�RODQ�KDVWD�RUDQÕ�
SRVWPHQRSR]DO� JUXSWD� DQODPOÕ� RODUDN� GDKD� ID]OD� LGL�
�S���������dDOÕúPDPÕ]GD�HOGH�HWWL÷LPL]�EX�VRQXo�OLWHUDW�UOH�
X\XPOX� RODUDN� SRVWPHQRSR]DO� NDGÕQODUGD� REH]LWHQLQ�PHPH�
NDQVHUL� ULVNLQL� DUWWÕUGÕ÷Õ� \|Q�QGHNL� ELOJLOHUOH� SDUDOHOOLN�
J|VWHUPHNWHGLU�� �$QFDN� \DSPÕú� ROGX÷XPX]� VXEJUXS� DQDOL-
]OHULQGH� JHUHN� SUHPHQRSR]DO� JHUHNVH� GH� SRVWPHQRSR]DO�
KDVWDODU�LoLQGH�QRUPDO�NLOROX��ID]OD�NLOROX�YH�REH]�JUXSWD�\HU�
DODQ�KDVWDODU�DUDVÕQGD�|VWURMHQ�YH�SURJHVWHURQ�UHVHSW|U�SR]LWL-
IOL÷L� DoÕVÕQGDQ� JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
IDUNOÕOÕN� L]OHQPHPLúWLU� �7DEOR� ,,,��� %X� VRQXo� PHQRSR]DO�
GXUXPD�ED÷OÕ�RODUDN�REH]LWHQLQ�PHPH�NDQVHUL�ULVNL��]HULQGH-
NL� HWNLVLQLQ� KRUPRQDO� VHEHSOHUOH� VÕQÕUOÕ� ROPDGÕ÷ÕQÕ�
G�ú�QG�UPHNWHGLU��8QXWXOPDPDOÕGÕU�NL��\�NVHN�9.ø�VHYL\HO-
HUL� \�NVHN� LQV�OLQ� YH� ,*)��� VHYL\HOHUL� LOH� LOLúNLOLGLU� ������
$\UÕFD��REH]LWH\H�ED÷OÕ�RODUDN�PHPH�DGLSR]�VWURPDO�K�FUHO-
HULQGH� S��� HNVSUHV\RQX� YH� SURVWDJODQGLQ� (�� GRZQ�
UHJ�ODV\RQX�JLEL�PHWDEROLN�\ROODU�WHWLNOHQPHNWHGLU�������%X�
EXOJXODU�GR÷UXOWXVXQGD�REH]LWHQLQ�PHPH�NDQVHUL�JHOLúLPLQG-
HNL� KRUPRQDO� HWNLOHUL�� HúOLN� HGHQ�PHWDEROLN� ER]XNOXNODU� YH�
IDUNOÕ� ULVN� IDNW|UOHUL� WDUDIÕQGDQ� ROXúWXUXODQ� ELU� E�W�Q�Q�
SDUoDVÕ�JLEL�J|U�QPHNWHGLU���
0HPH� NDQVHUL�� |VWURMHQ� UHVHSW|U��� SURJHVWHURQ� UHVHSW|U���
+(5��UHVHSW|U��YH�.L����LQGHNVL�GXUXPXQD�J|UH�IDUNOÕ�KLVWR-
SDWRORMLN�DOW�WLSOHUH�NDWHJRUL]H�HGLOHQ�VLVWHPLN�ELU�KDVWDOÕNWÕU��
0HPH�NDQVHUL�JHOLúLPLQGH�L\L�WDQÕPODQPÕú�ULVN�IDNW|UOHULQLQ�
\DQÕVÕUD�REH]LWH�JLEL�LOLúNL�G�]H\L�QHW�RODUDN�EHOLUOHQHPHPLú�
ULVN�IDNW|UOHUL�GH�PHYFXWWXU��'ROD\ÕVÕ\OD�OLWHUDW�UGH�REH]LWH�YH�
PHPH� NDQVHUL� LOLúNLVL� IDUNOÕ� \|QOHUGHQ� LQFHOHQPLúWLU��
0HQRSR]DO�GXUXPD�J|UH�REH]LWH�YH�PHPH�NDQVHUL� LOLúNLVLQL�
LQFHOH\HQ� oDOÕúPDODUGD� JHQHO� NDQÕ�� oDOÕúPDPÕ]ÕQ� GD� ELU�
EXOJXVX� RODQ�� REH]LWHQLQ� SRVWPHQRSR]DO� PHPH� NDQVHUL�
JHOLúLPLQGH�ULVN�DUWÕúÕ�LOH�LOLúNLOL�ROXúXGXU��$QFDN�REH]LWHQLQ�
JHUHN� SUHPHQRSR]DO� JHUHNVH� GH� SRVWPHQRSR]DO� G|QHPGH�
PHPH�NDQVHULQLQ� LPP�QKLVWRNLP\DVDO�VXEWLSOHUL��]HULQGHNL�
HWNLVL� KDOHQ� EHOLUVL]OL÷LQL� NRUXPDNWDGÕU� ����� /LWHUDW�UGH�
REH]LWHQLQ� PHPH� NDQVHUL� VXEWLSOHUL� �]HULQGHNL� HWNLVLQL�
LQFHOH\HQ� oDOÕúPDODUGD� IDUNOÕ� VRQXoODU� HOGH� HGLOPLúWLU��<DQJ�
YH� DUN�� REH]LWHQLQ� SUHPHQRSR]DO� G|QHPGH� PHPH� NDQVHUL�
JHOLúPH� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� YH� EX� HWNLQLQ�/XPLQDO�$� VXEWLSL�
�]HULQGHQ� JHUoHNOHúWL÷LQL� UDSRUODPÕúWÕU� ������ %XQD� NDUúÕOÕN��
&DUROLQH� %UHDVW� &DQFHU� 6WXG\� oDOÕúPDVÕQGD� LVH� REH]LWHQLQ�
SUHPHQRSR]DO� PHPH� NDQVHULQGH� ULVN� DUWÕúÕQGDNL� HWNLVLQLQ�
/XPLQDO�$�VXEWLSLQGHQ�]L\DGH��oO��QHJDWLI�VXEWLSL��]HULQGHQ�
JHUoHNOHúWL÷L�J|VWHULOPLúWLU������2EH]LWHQLQ�IDUNOÕ�PHQRSR]DO�
GXUXPODUGD� IDUNOÕ� PHPH� NDQVHUL� VXEWLSOHUL� �]HULQGHQ� HWNL�
J|VWHUGL÷LQL� UDSRUOD\DQ� EX� oDOÕúPDODUD� NDUúÕQ� OLWHUDW�UGH�
REH]LWH� YH� PHPH� NDQVHUL� LOLúNLVLQLQ� PHPH� NDQVHUL� VXEWL-
SOHULQGHQ�ED÷ÕPVÕ]�ROGX÷XQX�J|VWHUHQ�oDOÕúPDODU�GD�PHYFXW-
WXU�� %LJOLD� YH� DUN�� \D\ÕQODPÕú� ROGX÷X� oDOÕúPDGD�� QH�
SUHPHQRSR]DO� QH� GH� SRVWPHQRSR]DO� G|QHPGH� REH]LWH� LOH�
PHPH�NDQVHUL�VXEWLSOHUL�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�
ELU� LOLúNL� L]OHPHGLNOHULQL� UDSRUODPÕúWÕU� ����� %X� oDOÕúPDGD�
\DSPÕú� ROGX÷XPX]� NRUHODV\RQ� DQDOL]OHULQGH� REH]LWHQLQ�
PHPH� NDQVHUL� LPP�QKLVWRNLP\DVDO� VXEWLSOHUL� �]HULQGHNL�
HWNLVLQLQ� 9.ø� GH÷HULQGHNL� DUWÕúWDQ� ED÷ÕPVÕ]� ROGX÷X� YH� EX�

LOLúNLQLQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� NRUHODV\RQ� J|VWHU-
PHGL÷L� EXOXQPXúWXU� �7DEOR� ,,��� %HQ]HU� úHNLOGH� oDOÕúPDGD�
GH÷HUOHQGLULOHQ�ELU�GL÷HU�IDNW|U�RODQ�JHQHO�VD÷NDOÕP�YH�PHPH�
NDQVHUL�VSHVLILN�PRUWDOLWH�VRQXoODUÕQGD�GD�PHQRSR]DO�GXUXP�
YH� VXEJUXSODUD� J|UH� \DSÕODQ� DQDOL]OHUGH� JUXSODU� DUDVÕQGD�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUNOÕOÕN� L]OHQPHPLúWLU�� 0HYFXW�
EXOJXODU�GR÷UXOWXVXQGD�REH]LWH�YH�PHPH�NDQVHUL�DUDVÕQGDNL�
LOLúNLQLQ� PHPH� NDQVHUL� DOWWLSOHULQGHQ� ED÷ÕPVÕ]� RODUDN�
SRVWPHQRSR]DO�G|QHPGH� ULVN�DUWÕúÕ� LOH� LOLúNL�ROGX÷X� VRQXFX�
|Q� SODQD� oÕNPDNWDGÕU��$QFDN� REH]LWH��PHPH� NDQVHUL� JHOLúL-
PLQGH�WHN�ULVN�IDNW|U��GH÷LOGLU��$LOHGH�PHPH�NDQVHUL�|\N�V���
KRUPRQ�UHSODVPDQ� WHGDYLVL��HUNHQ�PHQDUú��JHo�PHQRSR]�YH�
HWQLN� N|NHQ� JLEL� PHPH� NDQVHUL� HW\RORMLVLQGH� URO� R\QDGÕ÷Õ�
GDKD�L\L�EHOJHOHQPLú�ULVN�IDNW|UOHULQLQ�YDUOÕ÷Õ�ELOLQPHNWHGLU��
%XQXQOD�ELUOLNWH��PHPH�NDQVHUL�DOWWLSOHUL�HWQLN�N|NHQH�J|UH�
IDUNOÕ� GD÷ÕOÕPODU� VHUJLOHPHNWHGLU� ���������$\UÕFD� REH]LWHQLQ�
PHPH� NDQVHUL� �]HULQGHNL� HWNLVLQLQ� HWQLN� N|NHQH� J|UH�
GH÷LúWL÷LQL� J|VWHUHQ� oDOÕúPDODU� GD� PHYFXWWXU� ������ hVWHOLN�
OLWHUDW�UGHNL� REH]LWH� LOH� PHPH� NDQVHUL� DUDVÕQGDNL� LOLúNL\L�
LQFHOH\HQ� oDOÕúPDODUÕQ� VRQXoODUÕQGDNL� WXWDUVÕ]OÕNODUÕQ� DQD�
ND\QD÷Õ� RODUDN� HWQLVLWHGHNL� KHWHURMHQOLN� J|VWHULOPHNWHGLU�
������ 7�P� EX� EXOJXODU�� 9.ø� LOH� PHPH� NDQVHUL� DUDVÕQGDNL�
LOLúNLQLQ� PHQRSR]DO� GXUXPD� YH� HWQLVLWH\H� J|UH� IDUNOÕOÕNODU�
J|VWHUHELOHFH÷LQH� YH� REH]LWHQLQ� PHPH� NDQVHUL� VXEWLSOHUL�
�]HULQGHNL� HWNLVLQLQ� IDUNOÕ� VHYL\HOHUGH� RODELOHFH÷LQH� LúDUHW�
HWPHNWHGLU�
%X� oDOÕúPDQÕQ� ED]Õ� VÕQÕUOÕOÕNODUÕ� YDUGÕ��%LULQFLVL�� REH]LWHQLQ�
EHOLUOH\LFLVL�RODUDN�\DOQÕ]FD�9.ø�NXOODQÕOPÕúWÕU��+HU�QH�NDGDU�
9.ø� REH]LWH� LoLQ� ELU� EHOLUWHo� ROVD� GD� Y�FXWWDNL� NDV� YH� \D÷�
GRNX� RUDQÕQÕQ� J|VWHUJHVL� RODUDN� WHN� EDúÕQD� \HWHUOL� GH÷LOGLU��
øNLQFL� RODUDN�� \DSÕODQ� DQDOL]OHUGH� DLOH� |\N�V�� YH� KRUPRQ�
UHSODVPDQ�WHGDYLVL�NXOODQÕPÕ�JLEL�PHPH�NDQVHUL�HW\RORMLVLQGH�
URO�R\QD\DQ�ULVN�IDNW|UOHULQLQ�YHULOHULQH�VDKLS�GH÷LOGLN��6RQ�
RODUDN�9.ø�GH÷HUOHUL� WDQÕ�DQÕQGDNL�GH÷HUOHUL� WHPVLO�HWPHNWH�
ROXS� WDNLS� G|QHPLQGHNL� 9.ø� GH÷HUOHULQGHNL� GH÷LúLNOLNOHU�
DQDOL]� HGLOPHGL�� %XQD� NDUúÕOÕN�� oDOÕúPDPÕ]ÕQ� J�oO�� \|QOHUL�
LVH�úX�úHNLOGH�VÕUDODQDELOLU��9.ø�GH÷HUOHULQLQ�KDVWD�EH\DQÕQD�
J|UH�GH÷LO�GH�SURIHV\RQHO�VD÷OÕN�HNLEL� WDUDIÕQGDQ�|Oo�OPHVL��
SURVSHNWLI�YHUL�JLULúL�LOH�KD]ÕUODQPÕú�ELU�YHULWDEDQÕQÕQ�DQDOL]�
HGLOPHVL�� JHQLú� |UQHNOHP� E�\�NO�÷�� YH� +(5�� UHVHSW|U�
GXUXPX�LOH�.L����LQGHNVL�YHULOHULQL�GH�LoHUHQ�HQ�\HQL�PHPH�
NDQVHUL�VXEWLS�NODVLILNDV\RQXQXQ�NXOODQÕOPÕú�ROPDVÕ�
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GH÷HUOHQGLULOGL÷L� NRUHODV\RQ� DQDOL]OHULQGH� DUDGDNL� LOLúNLQLQ�
J�F�� ]D\ÕI� RODUDN� L]OHQPLú� ROXS� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
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7DEOR�,,,��9�FXW�.LWOH�øQGHNVLQH�J|UH�.OLQLN�YH�+LVWRSDWRORMLN�%XOJXODU

6D÷NDOÕP�VRQXoODUÕ�
7�P� KDVWDODUÕQ� RUWDODPD� JHQHO� VD÷NDOÕP� V�UHVL� ������
�������������� D\� ROXS�� SUHPHQRSR]DO� YH� SRVWPHQRSR]DO�
JUXSWD�VÕUDVÕ\OD��������������±��������YH��������������±������
��� D\� RODUDN� L]OHQPLúWLU�� *HQHO� VD÷NDOÕP� V�UHOHUL� DoÕVÕQGDQ�
SUHPHQRSR]DO�YH�SRVWPHQRSR]DO�JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�IDUNOÕOÕN�L]OHQPHPLúWLU��S��������

7�P�KDVWDODUÕQ�RUWDODPD�KDVWDOÕNOÕVÕ]�VD÷NDOÕP�V�UHVL�������
������� ±� ������� D\� ROXS�� SUHPHQRSR]DO� YH� SRVWPHQRSR]DO�
JUXSWD�VÕUDVÕ\OD��������������±��������YH���������������������
D\�RODUDN�L]OHQPLúWLU��+DVWDOÕNVÕ]�VD÷NDOÕP�V�UHOHUL�DoÕVÕQGDQ�
SUHPHQRSR]DO�YH�SRVWPHQRSR]DO�JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�IDUNOÕOÕN�L]OHQPHPLúWLU��S��������
7�P�KDVWDODUGD�PHPH�NDQVHUL�VSHVLILN�PRUWDOLWH�RUDQÕ������
ROXS��SUHPHQRSR]DO�YH�SRVWPHQRSR]DO�JUXSWD�VÕUDVÕ\OD������
YH� ����� RODUDN� L]OHQPLúWLU�� 0HPH� NDQVHULQH� VSHVLILN�
PRUWDOLWH� RUDQÕ� DoÕVÕQGDQ� SUHPHQRSR]DO� YH� SRVWPHQRSR]DO�
JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUNOÕOÕN� L]OHQ-
PHPLúWLU��S��������

<):<1̪5)
2EH]LWH� YH� PHPH� NDQVHUL� DUDVÕQGDNL� LOLúNLQLQ� PHQRSR]DO�
GXUXPD� YH� LPP�QKLVWRNLP\DVDO� DOW� WLSOHUH� J|UH� GH÷LúWL÷LQL�
J|VWHUHQ�oDOÕúPDODU�ROPDVÕQD�UD÷PHQ��OLWHUDW�UGH�EX�NRQXGD-
NL�oHOLúNLOHU�PHYFXGL\HWLQL�NRUXPDNWDGÕU��%X�oDOÕúPDGD��DúÕUÕ�
NLOR� YH� REH]LWHQLQ� SRVWPHQRSR]DO� G|QHPGH� PHPH� NDQVHUL�
ULVNLQGH�DUWÕú�LOH�LOLúNLOL�ROGX÷X�DQFDN�PHPH�NDQVHUL�VXEWLSOHUL�
�]HULQGH� GR÷UXGDQ� ELU� HWNLVLQLQ� ROPDGÕ÷Õ� EXOXQPXúWXU��
0HQRSR]�GXUXPX�YH�VXEWLSOHUH�J|UH�WDEDNDODQGÕUÕOPÕú�PHPH�
NDQVHUL� JUXSODUÕ� DUDVÕQGD� \DSÕODQ� VD÷NDOÕP� DQDOL]OHULQGH� GH�
JHQHO� VD÷NDOÕP� YH� PHPH� NDQVHUL� VSHVLILN� PRUWDOLWH�
VRQXoODUÕQÕQ� Y�FXW� NLWOH� LQGHNVL� LOH� GLUHN� LOLúNLOL� ROPDGÕ÷Õ�
J|U�OP�úW�U��
$úÕUÕ�NLOR��ELUoRN�NDQVHU�W�U�QGH�ULVN�DUWÕúÕ�LOH�LOLúNLOLGLU��7�P�
NDQVHUOHULQ� \�]GH� ��
ÕQGD� HWNHQOHUGHQ� ELULQLQ� DúÕUÕ� NLOR� YH�
úLúPDQOÕN� ROGX÷X� WDKPLQ� HGLOPHNWHGLU� ������ /LWHUDW�UGH�
\DSÕODQ� PHWD�DQDOL]OHUGH�� REH]LWHQLQ�� NDGÕQODUGD� HQ� VÕN�
J|U�OHQ� NDQVHU� RODQ� PHPH� NDQVHUL� GH� GDKLO� ROPDN� �]HUH�
ELUoRN�NDQVHU�W�U��LOH�LOLúNLOL�ROGX÷XQX�J|VWHUHQ�J�oO��NDQÕWODU�
EXOXQPXúWXU� ��������� 2EH]LWH� YH� PHPH� NDQVHUL� DUDVÕQGDNL�
LOLúNLQLQ�DOWÕQGD�\DWDQ�EL\RORMLN�PHNDQL]PDODU�DUDVÕQGD�ORNDO�
YH� VLVWHPLN� GH÷LúLPOHU� \HU� DOPDNWDGÕU�� &LQVL\HW� KRUPRQX�
PHWDEROL]PDVÕ�� DGLSRNLQ� VLQ\DOL]DV\RQX�� VXENOLQLN�
LQIODPDV\RQ��KLSHUJOLVHPL��KLSHULQV�OLQHPL�YH�DUWPÕú� ,*)���
HWNLVL� JLEL� PHNDQL]PDODU� EX� GH÷LúLPOHULQ� QHGHQL� RODUDN�
ELOLQPHNWHGLU����������
�2EH]LWH�LOH�LOLúNLOL�PHPH�NDQVHUL�ULVNLQLQ�PHQRSR]DO�GXUXPD�
J|UH� IDUNOÕOÕN� J|VWHUGL÷L� ELOLQPHNWHGLU�� *HQHO� RODUDN�� GDKD�
\�NVHN�ELU�Y�FXW�NLWOH�LQGHNVLQLQ�SRVWPHQRSR]DO�NDGÕQODUGD�
PHPH� NDQVHUL� ULVNLQL� DUWWÕUGÕ÷Õ� NDEXO� HGLOPHNWHGLU� ���������
0HQRSR]DO�GXUXPD�J|UH�REH]LWHQLQ�PHPH�NDQVHUL��]HULQGHNL�
HWNLVLQL� GH÷HUOHQGLUHQ� oDOÕúPDODUGD� HVDV� EHOLUOH\LFL� IDNW|U�
RODUDN� JHQHOOLNOH� ³|VWURMHQ� PDUX]L\HWL´� |QH� V�U�OPHNWHGLU��
gVWURMHQ�PDUX]L\HWL�KLSRWH]LQH�GD\DQDQ�oDOÕúPDODUÕQ�EXOJX-
ODUÕ�� REH]LWHQLQ� SRVWPHQRSR]DO� KRUPRQ� UHVHSW|U�� �(5�35��
SR]LWLI� PHPH� NDQVHUL� VXEWLSOHULQGH� ULVN� DUWÕúÕ� LOH� LOLúNLOL�
ROGX÷X�\|Q�QGHGLU�������dDOÕúPDODUGD�DGLSR]�GRNX�ND\QDNOÕ�
DUWPÕú� |VWURMHQ� VHYL\HOHULQLQ�� NDGÕQODUGD� SRVWPHQRSR]DO�
G|QHPGH� GH� |VWURMHQ�PDUX]L\HWLQLQ� GHYDP� HWPHVLQH� QHGHQ�
ROGX÷X�VDYXQXOPDNWDGÕU� ������$\QÕ�KLSRWH]GHQ�\ROD�oÕNDUDN�
SUHPHQRSR]DO� G|QHPGH� REH]LWH� ND\QDNOÕ� G�]HQVL]� DGHW�
G|QJ�OHULQLQ� |VWURMHQ� PDUX]L\HWLQL� D]DOWWÕ÷Õ�� GROD\ÕVÕ\OD� GD�
KRUPRQ�UHVHSW|U��SR]LWLI�PHPH�NDQVHUL�VXEWLSOHUL�LoLQ�U|ODWLI�
RODUDN� NRUX\XFX� ELU� HWNL� J|VWHUGL÷L� YDUVD\ÕOPDNWDGÕU� ������
<DSWÕ÷ÕPÕ]�oDOÕúPDGD��SUHPHQRSR]DO�KDVWDODUGD�NLOR�ID]ODOÕ÷Õ�



ÖZ
Amaç: 
%X�oDOÕúPDQÕQ�DPDFÕ�Y�FXW�NLWOH�LQGHNVLQLQ�PHQRSR]DO�GXUXPD�
J|UH�PHPH� NDQVHUL� VXEWLSOHUL� LOH� RODQ� LOLúNLVLQLQ� EHOLUOHQPH-
VLGLU�

Yöntem: 
6D÷OÕN� %LOLPOHUL� hQLYHUVLWHVL�� $QWDO\D� (÷LWLP� YH�$UDúWÕUPD�
+DVWDQHVLQGH�PHPH�NDQVHUL�WDQÕVÕ�LOH�WDNLS�HGLOHQ�����KDVWDQÕQ�
GRV\DODUÕ�JHUL\H�G|Q�N�WDUDQGÕ�YH�GHPRJUDILN��NOLQLN�YH�SDWROR-
MLN� NDUDNWHULVWLNOHUL� ND\GHGLOGL�� +DVWDODU�� PHQRSR]DO� GXUXPD�
J|UH�SUHPHQRSR]DO�YH�SRVWPHQRSR]DO�ROPDN��]HUH� LNL�JUXED�
D\UÕOGÕ�� *UXSODU� Y�FXW� NLWOH� LQGHNVL� YHULOHULQH� J|UH� QRUPDO�
NLOROX��DúÕUÕ�NLOROX�YH�REH]�RODUDN�DOW�JUXSODUD�NDWHJRUL]H�HGLOGL��
0HPH� NDQVHUL� VXEWLS� DQDOL]L� LoLQ� 6W�� *DOOHQ� NODVLILNDV\RQX�
NXOODQÕOGÕ�� 0HQRSR]DO� GXUXPD� J|UH� Y�FXW� NLWOH� LQGHNVLQLQ�
PHPH�NDQVHUL�VXEWLSOHUL��]HULQGHNL�HWNLVL�DQDOL]�HGLOGL�

Bulgular:
����KDVWDQÕQ������¶L��Q�������SUHPHQRSR]DO�������¶VL��Q�������
LVH�SRVWPHQRSR]DO� LGL��+DVWDODU�Y�FXW�NLWOH� LQGHNVL�YHULOHULQH�
J|UH� NDWHJRUL]H� HGLOGL÷LQGH� SUHPHQRSR]DO� JUXSWD� DúÕUÕ� NLOROX�
YH�REH]�KDVWD�RUDQÕ�������ROXS�EX�GH÷HU�SRVWPHQRSR]DO�JUXSWD�
������ RODUDN� L]OHQGL�� $úÕUÕ� NLOROX� YH� REH]� KDVWD� VD\ÕVÕQÕQ�
SRVWPHQRSR]DO�JUXSWD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�úHNLOGH�GDKD�
ID]OD�ROGX÷X� L]OHQGL��1H�SUHPHQRSR]DO�QH�GH�SRVWPHQRSR]DO�
JUXSWD�Y�FXW�NLWOH�LQGHNVL�LOH�PHPH�NDQVHUL�LPP�QKLVWRNLP\-
DVDO�VXEWLSOHUL�DUDVÕQGD�\DSÕODQ�DQDOL]OHUGH�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�ELU�NRUHODV\RQ�L]OHQPHGL�

Sonuçlar: 
%X�oDOÕúPDQÕQ�EXOJXODUÕ��REH]LWHQLQ�PHPH�NDQVHUL�LPP�QKLV-
WRNLP\DVDO� VXEWLSOHULQGHQ� ED÷ÕPVÕ]� RODUDN� SRVWPHQRSR]DO�
G|QHPGH� PHPH� NDQVHUL� ULVNLQGH� DUWÕúD� QHGHQ� ROGX÷XQX�
GHVWHNOHPHNWHGLU�� 2EH]LWH� YH� PHPH� NDQVHUL� LOLúNLVL�� PHPH�

NDQVHUL�HW\RORMLVLQGHNL�UROOHUL�REH]LWH\H�J|UH�GDKD�QHW�RODUDN�
EHOLUOHQPLú�RODQ�DLOH�|\N�V���HWQLVLWH�YH�KRUPRQ� UHSODVPDQ�
WHGDYLVL�NXOODQÕPÕ�JLEL�ULVN�IDNW|UOHUL\OH�ELUOLNWH�GH÷HUOHQGLU-
LOPHOLGLU��

Anahtar Sözcükler:
9�FXW� NLWOH� LQGHNVL�� 0HPH� NDQVHUL�� 0HQRSR]DO� GXUXP��
0ROHN�OHU�VXEWLSOHU

ABSTRACT
Objectives: 
7R� GHWHUPLQH� WKH� UHODWLRQVKLS� EHWZHHQ� ERG\� PDVV� LQGH[�
�%0,��DQG�EUHDVW�FDQFHU�VXEW\SHV�DFFRUGLQJ�WR�PHQRSDXVDO�
VWDWXV�

Methods: 
0HGLFDO�UHFRUGV�RI�����SDWLHQWV�ZKR�ZHUH�IROORZHG�XS�ZLWK�
WKH� GLDJQRVLV� RI� EUHDVW� FDQFHU� LQ� $QWDO\D� 7UDLQLQJ� DQG�
5HVHDUFK� +RVSLWDO� ZHUH� UHWURVSHFWLYHO\� UHYLHZHG�� 7KH�
SDWLHQWV� ZHUH� GLYLGHG� LQWR� WZR� JURXSV� DFFRUGLQJ� WR�PHQR-
SDXVDO� VWDWXV� DV� SUHPHQRSDXVDO� DQG� SRVWPHQRSDXVDO�� 7KH�
JURXSV� ZHUH� IXUWKHU� FDWHJRUL]HG� LQWR� VXEJURXSV� DV� QRUPDO�
ZHLJKW�� RYHUZHLJKW�� DQG� REHVH� DFFRUGLQJ� WR� WKH� %0,�� )RU�
EUHDVW� FDQFHU� VXEW\SH�DQDO\VLV�� WKH�6W��*DOOHQ�FODVVLILFDWLRQ�
ZDV� XVHG�� 7KH� HIIHFW� RI� %0,� RQ� EUHDVW� FDQFHU� VXEW\SHV�
DFFRUGLQJ�WR�PHQRSDXVDO�VWDWXV�ZDV�DQDO\]HG�

Results: 
2I�WKH�����SDWLHQWV���������Q �����ZHUH�SUHPHQRSDXVDO�DQG�
������ �Q ����� ZHUH� SRVWPHQRSDXVDO�� :KHQ� WKH� SDWLHQWV�
ZHUH� FDWHJRUL]HG� DFFRUGLQJ� WR� WKH� %0,�� WKH� UDWH� RI�
RYHUZHLJKW� DQG� REHVH� SDWLHQWV� LQ� WKH� SUHPHQRSDXVDO� JURXS�
ZDV�������ZKLOH�WKLV�YDOXH�ZDV�������LQ�WKH�SRVWPHQRSDXVDO�
JURXS�� ,W�ZDV� REVHUYHG� WKDW� WKH� QXPEHU� RI� RYHUZHLJKW� DQG�
REHVH� SDWLHQWV� ZDV� VWDWLVWLFDOO\� VLJQLILFDQWO\� KLJKHU� LQ� WKH�
SRVWPHQRSDXVDO�JURXS��+RZHYHU��QR�VWDWLVWLFDOO\�VLJQLILFDQW�
FRUUHODWLRQ� ZDV� IRXQG� LQ� WKH� DQDO\VHV� SHUIRUPHG� EHWZHHQ�
%0,� DQG� EUHDVW� FDQFHU� LPPXQRKLVWRFKHPLFDO� VXEW\SHV� LQ�
HLWKHU�JURXS�

Conclusions: 
7KH� ILQGLQJV� RI� WKLV� VWXG\� VXSSRUW� WKDW� REHVLW\� FDXVHV� DQ�
LQFUHDVHG�ULVN�RI�EUHDVW�FDQFHU�LQ�WKH�SRVWPHQRSDXVDO�SHULRG��
LQGHSHQGHQW�RI�EUHDVW�FDQFHU�LPPXQRKLVWRFKHPLFDO�VXEW\SHV��
7KH�UHODWLRQVKLS�EHWZHHQ�REHVLW\�DQG�EUHDVW�FDQFHU�VKRXOG�EH�
HYDOXDWHG� WRJHWKHU�ZLWK�ULVN�IDFWRUV��VXFK�DV� IDPLO\�KLVWRU\��
HWKQLFLW\��DQG�XVH�RI�KRUPRQH�UHSODFHPHQW�WKHUDS\�VLQFH�WKHLU�
UROHV�KDYH�EHHQ�PRUH�FOHDUO\�GHILQHG�LQ�WKH�HWLRORJ\�RI�EUHDVW�
FDQFHU�WKDQ�REHVLW\�

Key Words: 
%RG\�PDVV�LQGH[��%UHDVW�FDQFHU��0HQRSDXVDO�VWDWXV��0ROHFX-
ODU�VXEW\SHV�

/ʈ:ʈ̪
2EH]LWH��G�Q\DGD�SUHYDODQVÕ�KÕ]OD�DUWDQ�\�NVHN�HQHUML�DOÕPÕQD�
VHNRQGHU� RODUDN� Y�FXWWD� DúÕUÕ� \D÷� ELULNLPL� LOH� JHOLúLU� �����

0XOWLIDNW|UL\HO� ELU� KDVWDOÕN� RODUDN� NDEXO� HGLOHQ� REH]LWH��
J�Q�P�]GH� |QOHQHELOLU� |O�POHULQ� VLJDUDGDQ� VRQUD� JHOHQ�
LNLQFL� HQ� |QHPOL� QHGHQLGLU��2EH]LWH�� EDúWD� WLS� �� GL\DEHW� YH�
NDOS�GDPDU�KDVWDOÕNODUÕ�ROPDN��]HUH�KLSHUWDQVL\RQ��VHUHEUR-
YDVN�OHU�KDVWDOÕN�YH�LoLQGH�NDGÕQODUGD�HQ�VÕN�J|U�OHQ�NDQVHU�
WLSL� RODQ� PHPH� NDQVHULQLQ� GH� ROGX÷X� oHúLWOL� NDQVHUOHU� JLEL�
ELUoRN� VD÷OÕN� VRUXQXQD� QHGHQ� RODUDN� VD÷OÕN� KDUFDPDODUÕQÕ�
DUWWÕUPDNWDGÕU�����
2EH]LWH�PHPH�NDQVHULQLQ�ULVN�IDNW|UOHULQGHQ�ELULGLU��%XQXQOD�
ELUOLNWH�PHPH�NDQVHUL�ULVN�IDNW|UOHULQLQ�PHQRSR]�GXUXPXQD��
PROHN�OHU�DOW�WLSOHUH�YH�HWQLN�N|NHQH�J|UH�GH÷LúWL÷L�ELOLQPHN-
WHGLU� ����� 'ROD\ÕVÕ\OD� OLWHUDW�UGH� REH]LWH� YH� PHPH� NDQVHUL�
LOLúNLVL��PHQRSR]DO�GXUXPD�� HWQLVLWH\H�YH� LPP�QKLVWRNLP\-
DVDO� DOW� WLSOHUH� J|UH� IDUNOÕ� DoÕODUGDQ� LQFHOHQPLú� YH� ELUoRN�
oDOÕúPD\D�NRQX�EDúOÕ÷Õ�ROPXúWXU��
2EH]LWH�YH�PHPH�NDQVHUL�DUDVÕQGDNL�LOLúNL\L�DoÕNOD\DQ�oHúLWOL�
SRWDQVL\HO� WHRULOHU�PHYFXWWXU�YH�EXQODU�JHQHOOLNOH�PHQRSR]�
GXUXPXQD�J|UH� úHNLOOHQGLULOPLúWLU��/LWHUDW�UGH�HSLGHPL\ROR-
MLN�oDOÕúPDODUGD��REH]LWH�LOH�PHQRSR]�VRQUDVÕ�PHPH�NDQVHUL�
ULVNL�DUDVÕQGD�SR]LWLI�ELU�LOLúNL�J|VWHULOPLúNHQ��SUHPHQRSR]DO�
PHPH�NDQVHUL�RODQ�KDVWDODUGD�QHJDWLI�ELU�LOLúNL�ROGX÷X�UDSRU-
ODQPÕúWÕU������3RVWPHQRSR]DO�NDGÕQODUGD�DQD�|VWURMHQ�ND\QD÷Õ�
\D÷� GRNXGDNL� DQGURVWHQHGLRQ¶XQ� |VWURGLROH� G|Q�úPHVL�
ROGX÷XQGDQ��REH]LWH�NDGÕQODUÕQ�|VWURMHQH�RODQ�PDUX]L\HWLQLQ�
PHQRSR]GD�GD�GHYDP�HWPHVLQH�QHGHQ�ROXU��2EH]LWH�ND\QDNOÕ�
RUWD\D�oÕNDQ�|VWURMHQ�PDUX]L\HWL�LVH�SRVWPHQRSR]DO�NDGÕQODU-
GD�DUWPÕú�PHPH�NDQVHUL�ULVNL�LOH�LOLúNLOLGLU������3UHPHQRPR]DO�
G|QHPGH�LVH�REH]LWH�QHGHQL\OH�RUWD\D�oÕNDQ�X]XQ�YH�G�]HQVL]�
DGHW� G|QJ�V�Q�Q�� |VWURMHQ� PDUX]L\HWLQL� D]DOWDUDN� KRUPRQ�
UHVHSW|U��SR]LWLI�PHPH�NDQVHUL�ULVNLQL�D]DOWWÕ÷Õ�NDEXO�HGLOPH-
NWHGLU�����
gVWURMHQ�PDUX]L\HWLQH�ED÷OÕ�SUHPHQRSR]DO�YH�SRVWPHQRSR]DO�
KRUPRQ�UHVHSW|U��SR]LWLI�PHPH�NDQVHULQGHNL�ULVN�GH÷LúLNOL÷L�
REH]LWH�YH�KRUPRQ�UHVHSW|U��SR]LWLI�PHPH�NDQVHUL�LOLúNLVLQL�
DoÕNODQDELOLU� NÕOPDNWDGÕU�� $QFDN� REH]LWHQLQ� SUHPHQRSR]DO�
NDGÕQODUGD� �oO�� QHJDWLI� PHPH� NDQVHUL� ULVNLQL� DUWWÕUGÕ÷ÕQÕ�
J|VWHUHQ� VRQ� NDQÕWODU� REH]LWH� YH� PHPH� NDQVHUL� DUDVÕQGDNL�
LOLúNLQLQ�WDKPLQ�HGLOHQLQ�DNVLQH�KRUPRQ�UHVHSW|U�GXUXPX�YH�
|VWURMHQ� PDUX]L\HWL� LOH� VÕQÕUOÕ� ROPDGÕ÷ÕQÕ� J|VWHUPLú� YH�
GXUXPX� GDKD� NDUPDúÕN� KDOH� VRNPXúWXU� ������� 'ROD\ÕVÕ\OD�
J�Q�P�]GH� REH]LWHQLQ� PHPH� NDQVHULQLQ� LPP�QKLVWRNLP\-
DVDO�DOW�WLSOHUL��]HULQGHNL�RODVÕ�HWNLOHUL�KDOHQ�PHQRSR]�|QFHVL�
YH� VRQUDVÕ� KDVWDODUGD� EHOLUVL]OL÷LQL� NRUXPDNWDGÕU� �����*HQLú�
KDVWD�|UQHNOHPL�YH�X]XQ�G|QHP�WDNLS�VRQXoODUÕQÕ� LoHUHQ�EX�
oDOÕúPDGD�� REH]LWHQLQ� REMHNWLI� EHOLUOH\LFLVL� RODUDN� NDEXO�
HGLOHQ� Y�FXW� NLWOH� LQGHNVL� �9.ø�� LOH� PHPH� NDQVHULQLQ�
LPP�QRKLVWRNLP\DVDO� DOW� WLSOHUL� DUDVÕQGDNL� LOLúNLQLQ� YH�
REH]LWHQLQ�PHQRSR]�|QFHVL�YH�VRQUDVÕ�EX�KDVWDODUGD�HWNLVLQLQ�
ROXS�ROPDGÕ÷ÕQÕQ�EHOLUOHQPHVL�DPDoODQGÕ�

GEREÇ ve YÖNTEM
%X�oDOÕúPD�LoLQ�6D÷OÕN�%LOLPOHUL�hQLYHUVLWHVL�$QWDO\D�(÷LWLP�
YH�$UDúWÕUPD�+DVWDQHVL�.OLQLN�$UDúWÕUPDODU�(WLN�.XUXOX¶QGDQ�
RQD\�DOÕQPÕúWÕU� �������������������+DVWD�GRV\DODUÕQD�HULúLP�
LoLQ� $QWDO\D� (÷LWLP� YH� $UDúWÕUPD� +DVWDQHVL� %DúKHNLP-
OL÷L¶QGHQ� RQD\� DOÕQPÕúWÕU�� dDOÕúPD�� +HOVLQNL� 'HNODUDV\RQ�
LONHOHULQH�X\JXQ�RODUDN�\�U�W�OP�úW�U��dDOÕúPDPÕ]GD�DUDúWÕU-
PD�YH�\D\ÕQ�HWL÷LQH�X\XOPXúWXU��

1- Hasta popülasyonu
3URVSHNWLI�YHUL�JLULúL�LOH�KD]ÕUODQPÕú�ELU�YHULWDEDQÕQÕQ�UHWURV-
SHNWLI�DQDOL]LQL�LoHUHQ�EX�oDOÕúPDGD������������\ÕOODUÕ�DUDVÕQ-
GD�6D÷OÕN�%LOLPOHUL�hQLYHUVLWHVL��$QWDO\D�(÷LWLP�YH�$UDúWÕUPD�
+DVWDQHVL�2QNRORML�E|O�P�QGH�PHPH�NDQVHUL�WDQÕVÕ\OD�WDNLS�
HGLOPLú�����KDVWDVÕQÕQ�WÕEEL�ND\ÕWODUÕ�JHUL\H�G|Q�N�LQFHOHQGL��
9�FXW� NLWOH� LQGHNVL� ND\GÕ�� |VWURMHQ� YH� SURJHVWHURQ� UHVHSW|U�
GXUXPX��+(5��GXUXPX�YH\D�.L����LQGHNVL�YHULOHUL�ROPD\DQ�
KDVWDODU�GÕúODQGÕ��.DODQ�����KDVWD�oDOÕúPD\D�GDKLO�HGLOGL��
+DVWDODUD�DLW�\Dú��9.ø��PHQRSR]�GXUXPX��W�P|U�KLVWRSDWROR-
MLVL�� W�P|U� LPP�Q� DOW� WLSOHUL�� W�P|U� GHUHFHVL�� OHQIRYDVN�OHU�
LQYD]\RQ��/9ø���SHULQ|UDO�LQYD]\RQ��31ø���|VWURMHQ�UHVHSW|U�
�(5��� SURJHVWHURQ� UHVHSW|U� �35��� +(5�� GXUXPX� YH� .L����
LQGHNVL�YHULOHULQL�LoHUHQ�GHPRJUDILN�YH�SDWRORMLN�NDUDNWHULV-
WLNOHU�ND\GHGLOGL��(N�RODUDN�� KDVWDODUÕQ� ORNR�UHM\RQHO� UHN�U-
UHQV��JHQHO�VD÷NDOÕP�YH�PHPH�NDQVHUL�VSHVLILN�PRUWDOLWH�JLEL�
NOLQLN�YHULOHUL�DQDOL]�HGLOGL�

���9.ø�YH�7�P|U�DOW�WLSOHUL�WDQÕPODPDODUÕ
+RUPRQ� UHVHSW|UOHUL� $6&2� �� &$3� �� NÕODYX]ODUÕQD� J|UH�
EHOLUOHQGL� ����� +(5��� UHVHSW|UOHUL� LPP�QRKLVWRNLP\DVDO�
DQDOL]GH� �� SR]LWLI� VRQXFX� RODQ� W�P� KDVWDODU� GDKLO� HGLOGL��
+(5���GXUXPX���SR]LWLI� YH\D���SR]LWLI�ROGX÷X�GXUXPODUGD�
+(5��JHQ�DPSOLILNDV\RQ�LoLQ�),6+�DQDOL]OHUL�\DSÕOGÕ��7�P|U�
LPP�Q� KLVWRSDWRORMLN� DOW� WLSOHUL� LoLQ� 6W�� *DOOHQ
GH� VXQXODQ�
PHPH�NDQVHUL�DOW�WLSOHUL�LoLQ�\HQL�VÕQÕIODPD�VLVWHPL�NXOODQÕOGÕ�
������ +LVWRSDWRORMLN� DOW� JUXS� RODUDN� /XPLQDO� $�� (5� ����
YH�YH\D� 35� ����� +(5������� .L�������� /XPLQDO� %�+(5���
QHJDWLI��(5����YH�YH\D�35�����+(5�������.L���������/XPL-
QDO� %�+(5��� SR]LWLI�� (5���� YH�YH\D� 35����� +(5�������
KHUKDQJL�ELU�.L�����+(5���SR]LWLI��(5�����35�����+(5�������
KHUKDQJL� ELU� .L����� hoO�� QHJDWLI�� (5����� 35����� +(5������
úHNOLQGH�EHOLUOHQGL��9.ø��D÷ÕUOÕN��NJ����ER\���P���IRUP�O��LOH�
KHVDSODQGÕ��+DVWDODU�9.ø�GH÷HUOHULQH�J|UH��9.ø�����QRUPDO�
NLOROX��� 9.ø��������� �ID]OD� NLOROX��� 9.ø�� ���� REH]� JUXS�
RODUDN�VÕQÕIODQGÕUÕOGÕ�������

���øVWDWLVWLNVHO�DQDOL]
7�P� LVWDWLVWLNVHO� DQDOL]OHU��:LQGRZV� LoLQ� ³6RV\DO� %LOLPOHU�
øVWDWLVWLN� 3DNHWL´� ����� V�U�P�� �6366��$UPRQN�� 1<�� ,%0�
&RUS��� ELOJLVD\DU� SURJUDPÕ�NXOODQÕODUDN�\DSÕOGÕ��7�P�DQDOL-
]OHUGH� 3� GH÷HUL� �� ����� DQODPOÕ� RODUDN� NDEXO� HGLOGL��7DQÕP-
OD\ÕFÕ�DQDOL]�LoLQ�NDWHJRULN�GH÷LúNHQOHU�IUHNDQV�RODUDN�WDQÕP-
ODQGÕ��.RUHODV\RQ� DQDOL]OHUL� LoLQ�6SHDUPDQ�NRUHODV\RQ� WHVWL�
NXOODQÕOGÕ��<�]GH�YH�QLFHO�GH÷LúNHQOHUOH�GD÷ÕOÕPODU�PHG\DQ��
PLQLPXP� YH�PDNVLPXP� GH÷HUOHU� RODUDN� YHULOGL�� .DWHJRULN�
GH÷LúNHQOHU�LoLQ�.L�NDUH�YH\D�)LVKHU�NHVLQ�WHVWL�NXOODQÕOGÕ�

BULGULAR
+DVWD�|]HOOLNOHUL�
dDOÕúPD� SRS�ODV\RQXQX� ROXúWXUDQ� ���� KDVWDQÕQ� ���¶X�
��������SUHPHQRSR]DO��������������LVH�SRVWPHQRSR]DO�LGL��
7�P� KDVWDODUÕQ� WDQÕ� DQÕQGD� RUWDODPD� \DúÕ� ���������� ROXS��
SUHPHQRSR]DO� YH� SRVWPHQRSR]DO� JUXSWD� VÕUDVÕ\OD� ������YH�
�������LGL��7�P�KDVWDODUÕQ�WDQÕ�DQÕQGD�RUWDODPD�9.ø�GH÷HUL�
��������� ROXS�� SUHPHQRSR]DO� YH� SRVWPHQRSR]DO� JUXSWD�
VÕUDVÕ\OD� ��������� YH� ��������� LGL�� 3UHPHQRSR]DO� YH�

SRVWPHQRSR]DO� JUXSWDNL� KDVWDODU� RUWDODPD�9.ø� GH÷HUOHULQH�
J|UH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�LNL�JUXS�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�IDUNOÕOÕN�L]OHQPHGL��S ��������
+DVWDODU�9.ø� DOW� JUXSODUÕQD� J|UH� GH÷HUOHQGLULOGL÷LQGH�� W�P�
KDVWDODUÕQ����¶VL���������QRUPDO�NLOROX�����¶L���������ID]OD�
NLOROX� YH� ���¶VL� �������� REH]� LGL�� 9.ø� JUXSODUÕ� PHQRSR]�
GXUXPXQD�J|UH�WDEDNDODQGÕUÕOGÕ÷ÕQGD�SUHPHQRSR]DO�JUXSWDNL�
KDVWDODUGD�QRUPDO�NLOROX�� ID]OD�NLOROX�YH�REH]�KDVWD�VD\ÕODUÕ�
VÕUDVÕ\OD� ���� ��������� ���� �������� YH� ��¶L� �������� ROXS�
SRVWPHQRSR]DO�JUXSWD� LVH�EX�GH÷HUOHU� VÕUDVÕ\OD���� ���������
������������YH��������������RODUDN�KHVDSODQGÕ��+DVWDODUD�DLW�
NOLQLN�YH�KLVWRSDWRORMLN�|]HOOLNOHU�7DEOR�,¶GH�J|VWHULOPLúWLU�

7DEOR�,��+DVWDODUÕQ�.OLQLN�YH�+LVWRSDWRORMLN�g]HOOLNOHUL

øPP�QKLVWRNLP\DVDO�VXEWLS�DQDOL]L�VRQXoODUÕ��
+DVWDODU�PHPH�NDQVHUL�DOW�WLSOHULQH�J|UH�VÕQÕIODQGÕUÕOGÕ÷ÕQGD�
W�P�KDVWDODU� LoLQGH� OXPLQDO�$�� OXPLQDO�%�+(5������ OXPLQDO�
%�+(5������+(5��SR]LWLI�YH��oO��QHJDWLI�VXEJUXSODUÕQGDNL�
KDVWD�VD\ÕODUÕ�VÕUDVÕ\OD��������������������������������������
����������YH�����������RODUDN�VÕQÕIODQGÕ�
+DVWDODU�PHQRSR]�GXUXPXQD�ED÷OÕ�RODUDN�PHPH�NDQVHUL�DOW�
WLSOHULQH� J|UH� WDEDNDODQGÕUÕOGÕ÷ÕQGD� SUHPHQRSR]DO� KDVWDODU�
LoLQGH� OXPLQDO�$�� OXPLQDO�%�+(5������ OXPLQDO�%�+(5������
+(5��SR]LWLI�YH��oO��QHJDWLI�VXEJUXSODUÕQGDNL�KDVWD�VD\ÕODUÕ�
VÕUDVÕ\OD�����������������������������������������������YH�
��� ������� RODUDN� VÕQÕIODQGÕ�� 3RVWPHQRSR]DO� JUXSWD� LVH� EX�
GH÷HUOHU� VÕUDVÕ\OD� ���� ��������� ��� �������� ��� ��������� ���
�������YH�����������RODUDN�KHVDSODQGÕ�
7DEOR�,,¶GH�PHQRSR]�GXUXPXQD�J|UH�PHPH�NDQVHUL�DOW�WLSOHUL-
QLQ�9.ø�LOH�LOLúNLVL�J|VWHULOPLúWLU�

PDVÕ�� EX� LOLúNLQLQ� J�F�Q�Q� D\GÕQODWÕOPDVÕQGD� EHOLUOH\LFL�
RODFDNWÕU�
(WLN�.RPLWH�2QD\Õ� 
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
6D÷OÕN� %LOLPOHUL� hQLYHUVLWHVL�$QWDO\D� (÷LWLP� YH�$UDúWÕUPD�
+DVWDQHVL� .OLQLN� $UDúWÕUPDODU� (WLN� .XUXOX¶QGDQ� RQD\�
DOÕQPÕúWÕU�������������������

<D]DU�.DWNÕODUÕ��
)LNLU� ±�0�ø�7���0�.���0�d���7DVDUÕP� ��0�ø�7���0�.���0�d���
'HQHWOHPH�±�%�2���7�d���.D\QDNODU�±�'�<���1�$��� ø�%���9HUL�
7RSODQPDVÕ� YH�YH\D� øúOHQPHVL� �� '�<��� 2�'�.�� 1�$��� 6�(��
$QDOL]� YH�YH\D� <RUXP� �� 0�ø�7��� 0�.��� 0�d��� /LWHUDW�U�
7DUDPDVÕ���0�ø�7���0�.���0�d���<D]Õ\Õ�<D]DQ���0�ø�7���0�.���
0�d���'�.��(OHúWLUHO�øQFHOHPH�±�%�2���7�d�

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVDO�'HVWHN��
<D]DUODU�EX�oDOÕúPD�LoLQ�ILQDQVDO�GHVWHN�DOPDGÕNODUÕQÕ�EH\DQ�
HWPLúOHUGLU�

6XQXOGX÷X�.RQJUH� 
.DQVHU� *�QFHO� 0HPH� .DQVHUL� 6HPSR]\XPX�.DQVHUGH�
*�QFHO�*HOLúPHOHU�����

YH� REH]LWHVL� RODQODUÕQ� VD\ÕVÕ� ���� �������� ROXS�� EX� VD\Õ�
SRVWPHQRSR]DO� KDVWDODUGD� ���� �������� RODUDN� VDSWDQGÕ��
øVWDWLVWLNVHO�RODUDN�NLOR�ID]ODOÕ÷Õ�YH�REH]LWHVL�RODQ�KDVWD�RUDQÕ�
SRVWPHQRSR]DO� JUXSWD� DQODPOÕ� RODUDN� GDKD� ID]OD� LGL�
�S���������dDOÕúPDPÕ]GD�HOGH�HWWL÷LPL]�EX�VRQXo�OLWHUDW�UOH�
X\XPOX� RODUDN� SRVWPHQRSR]DO� NDGÕQODUGD� REH]LWHQLQ�PHPH�
NDQVHUL� ULVNLQL� DUWWÕUGÕ÷Õ� \|Q�QGHNL� ELOJLOHUOH� SDUDOHOOLN�
J|VWHUPHNWHGLU�� �$QFDN� \DSPÕú� ROGX÷XPX]� VXEJUXS� DQDOL-
]OHULQGH� JHUHN� SUHPHQRSR]DO� JHUHNVH� GH� SRVWPHQRSR]DO�
KDVWDODU�LoLQGH�QRUPDO�NLOROX��ID]OD�NLOROX�YH�REH]�JUXSWD�\HU�
DODQ�KDVWDODU�DUDVÕQGD�|VWURMHQ�YH�SURJHVWHURQ�UHVHSW|U�SR]LWL-
IOL÷L� DoÕVÕQGDQ� JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
IDUNOÕOÕN� L]OHQPHPLúWLU� �7DEOR� ,,,��� %X� VRQXo� PHQRSR]DO�
GXUXPD�ED÷OÕ�RODUDN�REH]LWHQLQ�PHPH�NDQVHUL�ULVNL��]HULQGH-
NL� HWNLVLQLQ� KRUPRQDO� VHEHSOHUOH� VÕQÕUOÕ� ROPDGÕ÷ÕQÕ�
G�ú�QG�UPHNWHGLU��8QXWXOPDPDOÕGÕU�NL��\�NVHN�9.ø�VHYL\HO-
HUL� \�NVHN� LQV�OLQ� YH� ,*)��� VHYL\HOHUL� LOH� LOLúNLOLGLU� ������
$\UÕFD��REH]LWH\H�ED÷OÕ�RODUDN�PHPH�DGLSR]�VWURPDO�K�FUHO-
HULQGH� S��� HNVSUHV\RQX� YH� SURVWDJODQGLQ� (�� GRZQ�
UHJ�ODV\RQX�JLEL�PHWDEROLN�\ROODU�WHWLNOHQPHNWHGLU�������%X�
EXOJXODU�GR÷UXOWXVXQGD�REH]LWHQLQ�PHPH�NDQVHUL�JHOLúLPLQG-
HNL� KRUPRQDO� HWNLOHUL�� HúOLN� HGHQ�PHWDEROLN� ER]XNOXNODU� YH�
IDUNOÕ� ULVN� IDNW|UOHUL� WDUDIÕQGDQ� ROXúWXUXODQ� ELU� E�W�Q�Q�
SDUoDVÕ�JLEL�J|U�QPHNWHGLU���
0HPH� NDQVHUL�� |VWURMHQ� UHVHSW|U��� SURJHVWHURQ� UHVHSW|U���
+(5��UHVHSW|U��YH�.L����LQGHNVL�GXUXPXQD�J|UH�IDUNOÕ�KLVWR-
SDWRORMLN�DOW�WLSOHUH�NDWHJRUL]H�HGLOHQ�VLVWHPLN�ELU�KDVWDOÕNWÕU��
0HPH�NDQVHUL�JHOLúLPLQGH�L\L�WDQÕPODQPÕú�ULVN�IDNW|UOHULQLQ�
\DQÕVÕUD�REH]LWH�JLEL�LOLúNL�G�]H\L�QHW�RODUDN�EHOLUOHQHPHPLú�
ULVN�IDNW|UOHUL�GH�PHYFXWWXU��'ROD\ÕVÕ\OD�OLWHUDW�UGH�REH]LWH�YH�
PHPH� NDQVHUL� LOLúNLVL� IDUNOÕ� \|QOHUGHQ� LQFHOHQPLúWLU��
0HQRSR]DO�GXUXPD�J|UH�REH]LWH�YH�PHPH�NDQVHUL� LOLúNLVLQL�
LQFHOH\HQ� oDOÕúPDODUGD� JHQHO� NDQÕ�� oDOÕúPDPÕ]ÕQ� GD� ELU�
EXOJXVX� RODQ�� REH]LWHQLQ� SRVWPHQRSR]DO� PHPH� NDQVHUL�
JHOLúLPLQGH�ULVN�DUWÕúÕ�LOH�LOLúNLOL�ROXúXGXU��$QFDN�REH]LWHQLQ�
JHUHN� SUHPHQRSR]DO� JHUHNVH� GH� SRVWPHQRSR]DO� G|QHPGH�
PHPH�NDQVHULQLQ� LPP�QKLVWRNLP\DVDO�VXEWLSOHUL��]HULQGHNL�
HWNLVL� KDOHQ� EHOLUVL]OL÷LQL� NRUXPDNWDGÕU� ����� /LWHUDW�UGH�
REH]LWHQLQ� PHPH� NDQVHUL� VXEWLSOHUL� �]HULQGHNL� HWNLVLQL�
LQFHOH\HQ� oDOÕúPDODUGD� IDUNOÕ� VRQXoODU� HOGH� HGLOPLúWLU��<DQJ�
YH� DUN�� REH]LWHQLQ� SUHPHQRSR]DO� G|QHPGH� PHPH� NDQVHUL�
JHOLúPH� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� YH� EX� HWNLQLQ�/XPLQDO�$� VXEWLSL�
�]HULQGHQ� JHUoHNOHúWL÷LQL� UDSRUODPÕúWÕU� ������ %XQD� NDUúÕOÕN��
&DUROLQH� %UHDVW� &DQFHU� 6WXG\� oDOÕúPDVÕQGD� LVH� REH]LWHQLQ�
SUHPHQRSR]DO� PHPH� NDQVHULQGH� ULVN� DUWÕúÕQGDNL� HWNLVLQLQ�
/XPLQDO�$�VXEWLSLQGHQ�]L\DGH��oO��QHJDWLI�VXEWLSL��]HULQGHQ�
JHUoHNOHúWL÷L�J|VWHULOPLúWLU������2EH]LWHQLQ�IDUNOÕ�PHQRSR]DO�
GXUXPODUGD� IDUNOÕ� PHPH� NDQVHUL� VXEWLSOHUL� �]HULQGHQ� HWNL�
J|VWHUGL÷LQL� UDSRUOD\DQ� EX� oDOÕúPDODUD� NDUúÕQ� OLWHUDW�UGH�
REH]LWH� YH� PHPH� NDQVHUL� LOLúNLVLQLQ� PHPH� NDQVHUL� VXEWL-
SOHULQGHQ�ED÷ÕPVÕ]�ROGX÷XQX�J|VWHUHQ�oDOÕúPDODU�GD�PHYFXW-
WXU�� %LJOLD� YH� DUN�� \D\ÕQODPÕú� ROGX÷X� oDOÕúPDGD�� QH�
SUHPHQRSR]DO� QH� GH� SRVWPHQRSR]DO� G|QHPGH� REH]LWH� LOH�
PHPH�NDQVHUL�VXEWLSOHUL�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�
ELU� LOLúNL� L]OHPHGLNOHULQL� UDSRUODPÕúWÕU� ����� %X� oDOÕúPDGD�
\DSPÕú� ROGX÷XPX]� NRUHODV\RQ� DQDOL]OHULQGH� REH]LWHQLQ�
PHPH� NDQVHUL� LPP�QKLVWRNLP\DVDO� VXEWLSOHUL� �]HULQGHNL�
HWNLVLQLQ� 9.ø� GH÷HULQGHNL� DUWÕúWDQ� ED÷ÕPVÕ]� ROGX÷X� YH� EX�

LOLúNLQLQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� NRUHODV\RQ� J|VWHU-
PHGL÷L� EXOXQPXúWXU� �7DEOR� ,,��� %HQ]HU� úHNLOGH� oDOÕúPDGD�
GH÷HUOHQGLULOHQ�ELU�GL÷HU�IDNW|U�RODQ�JHQHO�VD÷NDOÕP�YH�PHPH�
NDQVHUL�VSHVLILN�PRUWDOLWH�VRQXoODUÕQGD�GD�PHQRSR]DO�GXUXP�
YH� VXEJUXSODUD� J|UH� \DSÕODQ� DQDOL]OHUGH� JUXSODU� DUDVÕQGD�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUNOÕOÕN� L]OHQPHPLúWLU�� 0HYFXW�
EXOJXODU�GR÷UXOWXVXQGD�REH]LWH�YH�PHPH�NDQVHUL�DUDVÕQGDNL�
LOLúNLQLQ� PHPH� NDQVHUL� DOWWLSOHULQGHQ� ED÷ÕPVÕ]� RODUDN�
SRVWPHQRSR]DO�G|QHPGH� ULVN�DUWÕúÕ� LOH� LOLúNL�ROGX÷X� VRQXFX�
|Q� SODQD� oÕNPDNWDGÕU��$QFDN� REH]LWH��PHPH� NDQVHUL� JHOLúL-
PLQGH�WHN�ULVN�IDNW|U��GH÷LOGLU��$LOHGH�PHPH�NDQVHUL�|\N�V���
KRUPRQ�UHSODVPDQ� WHGDYLVL��HUNHQ�PHQDUú��JHo�PHQRSR]�YH�
HWQLN� N|NHQ� JLEL� PHPH� NDQVHUL� HW\RORMLVLQGH� URO� R\QDGÕ÷Õ�
GDKD�L\L�EHOJHOHQPLú�ULVN�IDNW|UOHULQLQ�YDUOÕ÷Õ�ELOLQPHNWHGLU��
%XQXQOD�ELUOLNWH��PHPH�NDQVHUL�DOWWLSOHUL�HWQLN�N|NHQH�J|UH�
IDUNOÕ� GD÷ÕOÕPODU� VHUJLOHPHNWHGLU� ���������$\UÕFD� REH]LWHQLQ�
PHPH� NDQVHUL� �]HULQGHNL� HWNLVLQLQ� HWQLN� N|NHQH� J|UH�
GH÷LúWL÷LQL� J|VWHUHQ� oDOÕúPDODU� GD� PHYFXWWXU� ������ hVWHOLN�
OLWHUDW�UGHNL� REH]LWH� LOH� PHPH� NDQVHUL� DUDVÕQGDNL� LOLúNL\L�
LQFHOH\HQ� oDOÕúPDODUÕQ� VRQXoODUÕQGDNL� WXWDUVÕ]OÕNODUÕQ� DQD�
ND\QD÷Õ� RODUDN� HWQLVLWHGHNL� KHWHURMHQOLN� J|VWHULOPHNWHGLU�
������ 7�P� EX� EXOJXODU�� 9.ø� LOH� PHPH� NDQVHUL� DUDVÕQGDNL�
LOLúNLQLQ� PHQRSR]DO� GXUXPD� YH� HWQLVLWH\H� J|UH� IDUNOÕOÕNODU�
J|VWHUHELOHFH÷LQH� YH� REH]LWHQLQ� PHPH� NDQVHUL� VXEWLSOHUL�
�]HULQGHNL� HWNLVLQLQ� IDUNOÕ� VHYL\HOHUGH� RODELOHFH÷LQH� LúDUHW�
HWPHNWHGLU�
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ABSTRACT
Objectives: 
7R� GHWHUPLQH� WKH� UHODWLRQVKLS� EHWZHHQ� ERG\� PDVV� LQGH[�
�%0,��DQG�EUHDVW�FDQFHU�VXEW\SHV�DFFRUGLQJ�WR�PHQRSDXVDO�
VWDWXV�

Methods: 
0HGLFDO�UHFRUGV�RI�����SDWLHQWV�ZKR�ZHUH�IROORZHG�XS�ZLWK�
WKH� GLDJQRVLV� RI� EUHDVW� FDQFHU� LQ� $QWDO\D� 7UDLQLQJ� DQG�
5HVHDUFK� +RVSLWDO� ZHUH� UHWURVSHFWLYHO\� UHYLHZHG�� 7KH�
SDWLHQWV� ZHUH� GLYLGHG� LQWR� WZR� JURXSV� DFFRUGLQJ� WR�PHQR-
SDXVDO� VWDWXV� DV� SUHPHQRSDXVDO� DQG� SRVWPHQRSDXVDO�� 7KH�
JURXSV� ZHUH� IXUWKHU� FDWHJRUL]HG� LQWR� VXEJURXSV� DV� QRUPDO�
ZHLJKW�� RYHUZHLJKW�� DQG� REHVH� DFFRUGLQJ� WR� WKH� %0,�� )RU�
EUHDVW� FDQFHU� VXEW\SH�DQDO\VLV�� WKH�6W��*DOOHQ�FODVVLILFDWLRQ�
ZDV� XVHG�� 7KH� HIIHFW� RI� %0,� RQ� EUHDVW� FDQFHU� VXEW\SHV�
DFFRUGLQJ�WR�PHQRSDXVDO�VWDWXV�ZDV�DQDO\]HG�

Results: 
2I�WKH�����SDWLHQWV���������Q �����ZHUH�SUHPHQRSDXVDO�DQG�
������ �Q ����� ZHUH� SRVWPHQRSDXVDO�� :KHQ� WKH� SDWLHQWV�
ZHUH� FDWHJRUL]HG� DFFRUGLQJ� WR� WKH� %0,�� WKH� UDWH� RI�
RYHUZHLJKW� DQG� REHVH� SDWLHQWV� LQ� WKH� SUHPHQRSDXVDO� JURXS�
ZDV�������ZKLOH�WKLV�YDOXH�ZDV�������LQ�WKH�SRVWPHQRSDXVDO�
JURXS�� ,W�ZDV� REVHUYHG� WKDW� WKH� QXPEHU� RI� RYHUZHLJKW� DQG�
REHVH� SDWLHQWV� ZDV� VWDWLVWLFDOO\� VLJQLILFDQWO\� KLJKHU� LQ� WKH�
SRVWPHQRSDXVDO�JURXS��+RZHYHU��QR�VWDWLVWLFDOO\�VLJQLILFDQW�
FRUUHODWLRQ� ZDV� IRXQG� LQ� WKH� DQDO\VHV� SHUIRUPHG� EHWZHHQ�
%0,� DQG� EUHDVW� FDQFHU� LPPXQRKLVWRFKHPLFDO� VXEW\SHV� LQ�
HLWKHU�JURXS�

Conclusions: 
7KH� ILQGLQJV� RI� WKLV� VWXG\� VXSSRUW� WKDW� REHVLW\� FDXVHV� DQ�
LQFUHDVHG�ULVN�RI�EUHDVW�FDQFHU�LQ�WKH�SRVWPHQRSDXVDO�SHULRG��
LQGHSHQGHQW�RI�EUHDVW�FDQFHU�LPPXQRKLVWRFKHPLFDO�VXEW\SHV��
7KH�UHODWLRQVKLS�EHWZHHQ�REHVLW\�DQG�EUHDVW�FDQFHU�VKRXOG�EH�
HYDOXDWHG� WRJHWKHU�ZLWK�ULVN�IDFWRUV��VXFK�DV� IDPLO\�KLVWRU\��
HWKQLFLW\��DQG�XVH�RI�KRUPRQH�UHSODFHPHQW�WKHUDS\�VLQFH�WKHLU�
UROHV�KDYH�EHHQ�PRUH�FOHDUO\�GHILQHG�LQ�WKH�HWLRORJ\�RI�EUHDVW�
FDQFHU�WKDQ�REHVLW\�
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LOLúNLVL��PHQRSR]DO�GXUXPD�� HWQLVLWH\H�YH� LPP�QKLVWRNLP\-
DVDO� DOW� WLSOHUH� J|UH� IDUNOÕ� DoÕODUGDQ� LQFHOHQPLú� YH� ELUoRN�
oDOÕúPD\D�NRQX�EDúOÕ÷Õ�ROPXúWXU��
2EH]LWH�YH�PHPH�NDQVHUL�DUDVÕQGDNL�LOLúNL\L�DoÕNOD\DQ�oHúLWOL�
SRWDQVL\HO� WHRULOHU�PHYFXWWXU�YH�EXQODU�JHQHOOLNOH�PHQRSR]�
GXUXPXQD�J|UH� úHNLOOHQGLULOPLúWLU��/LWHUDW�UGH�HSLGHPL\ROR-
MLN�oDOÕúPDODUGD��REH]LWH�LOH�PHQRSR]�VRQUDVÕ�PHPH�NDQVHUL�
ULVNL�DUDVÕQGD�SR]LWLI�ELU�LOLúNL�J|VWHULOPLúNHQ��SUHPHQRSR]DO�
PHPH�NDQVHUL�RODQ�KDVWDODUGD�QHJDWLI�ELU�LOLúNL�ROGX÷X�UDSRU-
ODQPÕúWÕU������3RVWPHQRSR]DO�NDGÕQODUGD�DQD�|VWURMHQ�ND\QD÷Õ�
\D÷� GRNXGDNL� DQGURVWHQHGLRQ¶XQ� |VWURGLROH� G|Q�úPHVL�
ROGX÷XQGDQ��REH]LWH�NDGÕQODUÕQ�|VWURMHQH�RODQ�PDUX]L\HWLQLQ�
PHQRSR]GD�GD�GHYDP�HWPHVLQH�QHGHQ�ROXU��2EH]LWH�ND\QDNOÕ�
RUWD\D�oÕNDQ�|VWURMHQ�PDUX]L\HWL�LVH�SRVWPHQRSR]DO�NDGÕQODU-
GD�DUWPÕú�PHPH�NDQVHUL�ULVNL�LOH�LOLúNLOLGLU������3UHPHQRPR]DO�
G|QHPGH�LVH�REH]LWH�QHGHQL\OH�RUWD\D�oÕNDQ�X]XQ�YH�G�]HQVL]�
DGHW� G|QJ�V�Q�Q�� |VWURMHQ� PDUX]L\HWLQL� D]DOWDUDN� KRUPRQ�
UHVHSW|U��SR]LWLI�PHPH�NDQVHUL�ULVNLQL�D]DOWWÕ÷Õ�NDEXO�HGLOPH-
NWHGLU�����
gVWURMHQ�PDUX]L\HWLQH�ED÷OÕ�SUHPHQRSR]DO�YH�SRVWPHQRSR]DO�
KRUPRQ�UHVHSW|U��SR]LWLI�PHPH�NDQVHULQGHNL�ULVN�GH÷LúLNOL÷L�
REH]LWH�YH�KRUPRQ�UHVHSW|U��SR]LWLI�PHPH�NDQVHUL�LOLúNLVLQL�
DoÕNODQDELOLU� NÕOPDNWDGÕU�� $QFDN� REH]LWHQLQ� SUHPHQRSR]DO�
NDGÕQODUGD� �oO�� QHJDWLI� PHPH� NDQVHUL� ULVNLQL� DUWWÕUGÕ÷ÕQÕ�
J|VWHUHQ� VRQ� NDQÕWODU� REH]LWH� YH� PHPH� NDQVHUL� DUDVÕQGDNL�
LOLúNLQLQ�WDKPLQ�HGLOHQLQ�DNVLQH�KRUPRQ�UHVHSW|U�GXUXPX�YH�
|VWURMHQ� PDUX]L\HWL� LOH� VÕQÕUOÕ� ROPDGÕ÷ÕQÕ� J|VWHUPLú� YH�
GXUXPX� GDKD� NDUPDúÕN� KDOH� VRNPXúWXU� ������� 'ROD\ÕVÕ\OD�
J�Q�P�]GH� REH]LWHQLQ� PHPH� NDQVHULQLQ� LPP�QKLVWRNLP\-
DVDO�DOW�WLSOHUL��]HULQGHNL�RODVÕ�HWNLOHUL�KDOHQ�PHQRSR]�|QFHVL�
YH� VRQUDVÕ� KDVWDODUGD� EHOLUVL]OL÷LQL� NRUXPDNWDGÕU� �����*HQLú�
KDVWD�|UQHNOHPL�YH�X]XQ�G|QHP�WDNLS�VRQXoODUÕQÕ� LoHUHQ�EX�
oDOÕúPDGD�� REH]LWHQLQ� REMHNWLI� EHOLUOH\LFLVL� RODUDN� NDEXO�
HGLOHQ� Y�FXW� NLWOH� LQGHNVL� �9.ø�� LOH� PHPH� NDQVHULQLQ�
LPP�QRKLVWRNLP\DVDO� DOW� WLSOHUL� DUDVÕQGDNL� LOLúNLQLQ� YH�
REH]LWHQLQ�PHQRSR]�|QFHVL�YH�VRQUDVÕ�EX�KDVWDODUGD�HWNLVLQLQ�
ROXS�ROPDGÕ÷ÕQÕQ�EHOLUOHQPHVL�DPDoODQGÕ�

GEREÇ ve YÖNTEM
%X�oDOÕúPD�LoLQ�6D÷OÕN�%LOLPOHUL�hQLYHUVLWHVL�$QWDO\D�(÷LWLP�
YH�$UDúWÕUPD�+DVWDQHVL�.OLQLN�$UDúWÕUPDODU�(WLN�.XUXOX¶QGDQ�
RQD\�DOÕQPÕúWÕU� �������������������+DVWD�GRV\DODUÕQD�HULúLP�
LoLQ� $QWDO\D� (÷LWLP� YH� $UDúWÕUPD� +DVWDQHVL� %DúKHNLP-
OL÷L¶QGHQ� RQD\� DOÕQPÕúWÕU�� dDOÕúPD�� +HOVLQNL� 'HNODUDV\RQ�
LONHOHULQH�X\JXQ�RODUDN�\�U�W�OP�úW�U��dDOÕúPDPÕ]GD�DUDúWÕU-
PD�YH�\D\ÕQ�HWL÷LQH�X\XOPXúWXU��

1- Hasta popülasyonu
3URVSHNWLI�YHUL�JLULúL�LOH�KD]ÕUODQPÕú�ELU�YHULWDEDQÕQÕQ�UHWURV-
SHNWLI�DQDOL]LQL�LoHUHQ�EX�oDOÕúPDGD������������\ÕOODUÕ�DUDVÕQ-
GD�6D÷OÕN�%LOLPOHUL�hQLYHUVLWHVL��$QWDO\D�(÷LWLP�YH�$UDúWÕUPD�
+DVWDQHVL�2QNRORML�E|O�P�QGH�PHPH�NDQVHUL�WDQÕVÕ\OD�WDNLS�
HGLOPLú�����KDVWDVÕQÕQ�WÕEEL�ND\ÕWODUÕ�JHUL\H�G|Q�N�LQFHOHQGL��
9�FXW� NLWOH� LQGHNVL� ND\GÕ�� |VWURMHQ� YH� SURJHVWHURQ� UHVHSW|U�
GXUXPX��+(5��GXUXPX�YH\D�.L����LQGHNVL�YHULOHUL�ROPD\DQ�
KDVWDODU�GÕúODQGÕ��.DODQ�����KDVWD�oDOÕúPD\D�GDKLO�HGLOGL��
+DVWDODUD�DLW�\Dú��9.ø��PHQRSR]�GXUXPX��W�P|U�KLVWRSDWROR-
MLVL�� W�P|U� LPP�Q� DOW� WLSOHUL�� W�P|U� GHUHFHVL�� OHQIRYDVN�OHU�
LQYD]\RQ��/9ø���SHULQ|UDO�LQYD]\RQ��31ø���|VWURMHQ�UHVHSW|U�
�(5��� SURJHVWHURQ� UHVHSW|U� �35��� +(5�� GXUXPX� YH� .L����
LQGHNVL�YHULOHULQL�LoHUHQ�GHPRJUDILN�YH�SDWRORMLN�NDUDNWHULV-
WLNOHU�ND\GHGLOGL��(N�RODUDN�� KDVWDODUÕQ� ORNR�UHM\RQHO� UHN�U-
UHQV��JHQHO�VD÷NDOÕP�YH�PHPH�NDQVHUL�VSHVLILN�PRUWDOLWH�JLEL�
NOLQLN�YHULOHUL�DQDOL]�HGLOGL�

���9.ø�YH�7�P|U�DOW�WLSOHUL�WDQÕPODPDODUÕ
+RUPRQ� UHVHSW|UOHUL� $6&2� �� &$3� �� NÕODYX]ODUÕQD� J|UH�
EHOLUOHQGL� ����� +(5��� UHVHSW|UOHUL� LPP�QRKLVWRNLP\DVDO�
DQDOL]GH� �� SR]LWLI� VRQXFX� RODQ� W�P� KDVWDODU� GDKLO� HGLOGL��
+(5���GXUXPX���SR]LWLI� YH\D���SR]LWLI�ROGX÷X�GXUXPODUGD�
+(5��JHQ�DPSOLILNDV\RQ�LoLQ�),6+�DQDOL]OHUL�\DSÕOGÕ��7�P|U�
LPP�Q� KLVWRSDWRORMLN� DOW� WLSOHUL� LoLQ� 6W�� *DOOHQ
GH� VXQXODQ�
PHPH�NDQVHUL�DOW�WLSOHUL�LoLQ�\HQL�VÕQÕIODPD�VLVWHPL�NXOODQÕOGÕ�
������ +LVWRSDWRORMLN� DOW� JUXS� RODUDN� /XPLQDO� $�� (5� ����
YH�YH\D� 35� ����� +(5������� .L�������� /XPLQDO� %�+(5���
QHJDWLI��(5����YH�YH\D�35�����+(5�������.L���������/XPL-
QDO� %�+(5��� SR]LWLI�� (5���� YH�YH\D� 35����� +(5�������
KHUKDQJL�ELU�.L�����+(5���SR]LWLI��(5�����35�����+(5�������
KHUKDQJL� ELU� .L����� hoO�� QHJDWLI�� (5����� 35����� +(5������
úHNOLQGH�EHOLUOHQGL��9.ø��D÷ÕUOÕN��NJ����ER\���P���IRUP�O��LOH�
KHVDSODQGÕ��+DVWDODU�9.ø�GH÷HUOHULQH�J|UH��9.ø�����QRUPDO�
NLOROX��� 9.ø��������� �ID]OD� NLOROX��� 9.ø�� ���� REH]� JUXS�
RODUDN�VÕQÕIODQGÕUÕOGÕ�������

���øVWDWLVWLNVHO�DQDOL]
7�P� LVWDWLVWLNVHO� DQDOL]OHU��:LQGRZV� LoLQ� ³6RV\DO� %LOLPOHU�
øVWDWLVWLN� 3DNHWL´� ����� V�U�P�� �6366��$UPRQN�� 1<�� ,%0�
&RUS��� ELOJLVD\DU� SURJUDPÕ�NXOODQÕODUDN�\DSÕOGÕ��7�P�DQDOL-
]OHUGH� 3� GH÷HUL� �� ����� DQODPOÕ� RODUDN� NDEXO� HGLOGL��7DQÕP-
OD\ÕFÕ�DQDOL]�LoLQ�NDWHJRULN�GH÷LúNHQOHU�IUHNDQV�RODUDN�WDQÕP-
ODQGÕ��.RUHODV\RQ� DQDOL]OHUL� LoLQ�6SHDUPDQ�NRUHODV\RQ� WHVWL�
NXOODQÕOGÕ��<�]GH�YH�QLFHO�GH÷LúNHQOHUOH�GD÷ÕOÕPODU�PHG\DQ��
PLQLPXP� YH�PDNVLPXP� GH÷HUOHU� RODUDN� YHULOGL�� .DWHJRULN�
GH÷LúNHQOHU�LoLQ�.L�NDUH�YH\D�)LVKHU�NHVLQ�WHVWL�NXOODQÕOGÕ�

BULGULAR
+DVWD�|]HOOLNOHUL�
dDOÕúPD� SRS�ODV\RQXQX� ROXúWXUDQ� ���� KDVWDQÕQ� ���¶X�
��������SUHPHQRSR]DO��������������LVH�SRVWPHQRSR]DO�LGL��
7�P� KDVWDODUÕQ� WDQÕ� DQÕQGD� RUWDODPD� \DúÕ� ���������� ROXS��
SUHPHQRSR]DO� YH� SRVWPHQRSR]DO� JUXSWD� VÕUDVÕ\OD� ������YH�
�������LGL��7�P�KDVWDODUÕQ�WDQÕ�DQÕQGD�RUWDODPD�9.ø�GH÷HUL�
��������� ROXS�� SUHPHQRSR]DO� YH� SRVWPHQRSR]DO� JUXSWD�
VÕUDVÕ\OD� ��������� YH� ��������� LGL�� 3UHPHQRSR]DO� YH�

SRVWPHQRSR]DO� JUXSWDNL� KDVWDODU� RUWDODPD�9.ø� GH÷HUOHULQH�
J|UH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�LNL�JUXS�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�IDUNOÕOÕN�L]OHQPHGL��S ��������
+DVWDODU�9.ø� DOW� JUXSODUÕQD� J|UH� GH÷HUOHQGLULOGL÷LQGH�� W�P�
KDVWDODUÕQ����¶VL���������QRUPDO�NLOROX�����¶L���������ID]OD�
NLOROX� YH� ���¶VL� �������� REH]� LGL�� 9.ø� JUXSODUÕ� PHQRSR]�
GXUXPXQD�J|UH�WDEDNDODQGÕUÕOGÕ÷ÕQGD�SUHPHQRSR]DO�JUXSWDNL�
KDVWDODUGD�QRUPDO�NLOROX�� ID]OD�NLOROX�YH�REH]�KDVWD�VD\ÕODUÕ�
VÕUDVÕ\OD� ���� ��������� ���� �������� YH� ��¶L� �������� ROXS�
SRVWPHQRSR]DO�JUXSWD� LVH�EX�GH÷HUOHU� VÕUDVÕ\OD���� ���������
������������YH��������������RODUDN�KHVDSODQGÕ��+DVWDODUD�DLW�
NOLQLN�YH�KLVWRSDWRORMLN�|]HOOLNOHU�7DEOR�,¶GH�J|VWHULOPLúWLU�

7DEOR�,��+DVWDODUÕQ�.OLQLN�YH�+LVWRSDWRORMLN�g]HOOLNOHUL

øPP�QKLVWRNLP\DVDO�VXEWLS�DQDOL]L�VRQXoODUÕ��
+DVWDODU�PHPH�NDQVHUL�DOW�WLSOHULQH�J|UH�VÕQÕIODQGÕUÕOGÕ÷ÕQGD�
W�P�KDVWDODU� LoLQGH� OXPLQDO�$�� OXPLQDO�%�+(5������ OXPLQDO�
%�+(5������+(5��SR]LWLI�YH��oO��QHJDWLI�VXEJUXSODUÕQGDNL�
KDVWD�VD\ÕODUÕ�VÕUDVÕ\OD��������������������������������������
����������YH�����������RODUDN�VÕQÕIODQGÕ�
+DVWDODU�PHQRSR]�GXUXPXQD�ED÷OÕ�RODUDN�PHPH�NDQVHUL�DOW�
WLSOHULQH� J|UH� WDEDNDODQGÕUÕOGÕ÷ÕQGD� SUHPHQRSR]DO� KDVWDODU�
LoLQGH� OXPLQDO�$�� OXPLQDO�%�+(5������ OXPLQDO�%�+(5������
+(5��SR]LWLI�YH��oO��QHJDWLI�VXEJUXSODUÕQGDNL�KDVWD�VD\ÕODUÕ�
VÕUDVÕ\OD�����������������������������������������������YH�
��� ������� RODUDN� VÕQÕIODQGÕ�� 3RVWPHQRSR]DO� JUXSWD� LVH� EX�
GH÷HUOHU� VÕUDVÕ\OD� ���� ��������� ��� �������� ��� ��������� ���
�������YH�����������RODUDN�KHVDSODQGÕ�
7DEOR�,,¶GH�PHQRSR]�GXUXPXQD�J|UH�PHPH�NDQVHUL�DOW�WLSOHUL-
QLQ�9.ø�LOH�LOLúNLVL�J|VWHULOPLúWLU�

PDVÕ�� EX� LOLúNLQLQ� J�F�Q�Q� D\GÕQODWÕOPDVÕQGD� EHOLUOH\LFL�
RODFDNWÕU�
(WLN�.RPLWH�2QD\Õ� 
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
6D÷OÕN� %LOLPOHUL� hQLYHUVLWHVL�$QWDO\D� (÷LWLP� YH�$UDúWÕUPD�
+DVWDQHVL� .OLQLN� $UDúWÕUPDODU� (WLN� .XUXOX¶QGDQ� RQD\�
DOÕQPÕúWÕU�������������������

<D]DU�.DWNÕODUÕ��
)LNLU� ±�0�ø�7���0�.���0�d���7DVDUÕP� ��0�ø�7���0�.���0�d���
'HQHWOHPH�±�%�2���7�d���.D\QDNODU�±�'�<���1�$��� ø�%���9HUL�
7RSODQPDVÕ� YH�YH\D� øúOHQPHVL� �� '�<��� 2�'�.�� 1�$��� 6�(��
$QDOL]� YH�YH\D� <RUXP� �� 0�ø�7��� 0�.��� 0�d��� /LWHUDW�U�
7DUDPDVÕ���0�ø�7���0�.���0�d���<D]Õ\Õ�<D]DQ���0�ø�7���0�.���
0�d���'�.��(OHúWLUHO�øQFHOHPH�±�%�2���7�d�

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVDO�'HVWHN��
<D]DUODU�EX�oDOÕúPD�LoLQ�ILQDQVDO�GHVWHN�DOPDGÕNODUÕQÕ�EH\DQ�
HWPLúOHUGLU�

6XQXOGX÷X�.RQJUH� 
.DQVHU� *�QFHO� 0HPH� .DQVHUL� 6HPSR]\XPX�.DQVHUGH�
*�QFHO�*HOLúPHOHU�����

YH� REH]LWHVL� RODQODUÕQ� VD\ÕVÕ� ���� �������� ROXS�� EX� VD\Õ�
SRVWPHQRSR]DO� KDVWDODUGD� ���� �������� RODUDN� VDSWDQGÕ��
øVWDWLVWLNVHO�RODUDN�NLOR�ID]ODOÕ÷Õ�YH�REH]LWHVL�RODQ�KDVWD�RUDQÕ�
SRVWPHQRSR]DO� JUXSWD� DQODPOÕ� RODUDN� GDKD� ID]OD� LGL�
�S���������dDOÕúPDPÕ]GD�HOGH�HWWL÷LPL]�EX�VRQXo�OLWHUDW�UOH�
X\XPOX� RODUDN� SRVWPHQRSR]DO� NDGÕQODUGD� REH]LWHQLQ�PHPH�
NDQVHUL� ULVNLQL� DUWWÕUGÕ÷Õ� \|Q�QGHNL� ELOJLOHUOH� SDUDOHOOLN�
J|VWHUPHNWHGLU�� �$QFDN� \DSPÕú� ROGX÷XPX]� VXEJUXS� DQDOL-
]OHULQGH� JHUHN� SUHPHQRSR]DO� JHUHNVH� GH� SRVWPHQRSR]DO�
KDVWDODU�LoLQGH�QRUPDO�NLOROX��ID]OD�NLOROX�YH�REH]�JUXSWD�\HU�
DODQ�KDVWDODU�DUDVÕQGD�|VWURMHQ�YH�SURJHVWHURQ�UHVHSW|U�SR]LWL-
IOL÷L� DoÕVÕQGDQ� JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
IDUNOÕOÕN� L]OHQPHPLúWLU� �7DEOR� ,,,��� %X� VRQXo� PHQRSR]DO�
GXUXPD�ED÷OÕ�RODUDN�REH]LWHQLQ�PHPH�NDQVHUL�ULVNL��]HULQGH-
NL� HWNLVLQLQ� KRUPRQDO� VHEHSOHUOH� VÕQÕUOÕ� ROPDGÕ÷ÕQÕ�
G�ú�QG�UPHNWHGLU��8QXWXOPDPDOÕGÕU�NL��\�NVHN�9.ø�VHYL\HO-
HUL� \�NVHN� LQV�OLQ� YH� ,*)��� VHYL\HOHUL� LOH� LOLúNLOLGLU� ������
$\UÕFD��REH]LWH\H�ED÷OÕ�RODUDN�PHPH�DGLSR]�VWURPDO�K�FUHO-
HULQGH� S��� HNVSUHV\RQX� YH� SURVWDJODQGLQ� (�� GRZQ�
UHJ�ODV\RQX�JLEL�PHWDEROLN�\ROODU�WHWLNOHQPHNWHGLU�������%X�
EXOJXODU�GR÷UXOWXVXQGD�REH]LWHQLQ�PHPH�NDQVHUL�JHOLúLPLQG-
HNL� KRUPRQDO� HWNLOHUL�� HúOLN� HGHQ�PHWDEROLN� ER]XNOXNODU� YH�
IDUNOÕ� ULVN� IDNW|UOHUL� WDUDIÕQGDQ� ROXúWXUXODQ� ELU� E�W�Q�Q�
SDUoDVÕ�JLEL�J|U�QPHNWHGLU���
0HPH� NDQVHUL�� |VWURMHQ� UHVHSW|U��� SURJHVWHURQ� UHVHSW|U���
+(5��UHVHSW|U��YH�.L����LQGHNVL�GXUXPXQD�J|UH�IDUNOÕ�KLVWR-
SDWRORMLN�DOW�WLSOHUH�NDWHJRUL]H�HGLOHQ�VLVWHPLN�ELU�KDVWDOÕNWÕU��
0HPH�NDQVHUL�JHOLúLPLQGH�L\L�WDQÕPODQPÕú�ULVN�IDNW|UOHULQLQ�
\DQÕVÕUD�REH]LWH�JLEL�LOLúNL�G�]H\L�QHW�RODUDN�EHOLUOHQHPHPLú�
ULVN�IDNW|UOHUL�GH�PHYFXWWXU��'ROD\ÕVÕ\OD�OLWHUDW�UGH�REH]LWH�YH�
PHPH� NDQVHUL� LOLúNLVL� IDUNOÕ� \|QOHUGHQ� LQFHOHQPLúWLU��
0HQRSR]DO�GXUXPD�J|UH�REH]LWH�YH�PHPH�NDQVHUL� LOLúNLVLQL�
LQFHOH\HQ� oDOÕúPDODUGD� JHQHO� NDQÕ�� oDOÕúPDPÕ]ÕQ� GD� ELU�
EXOJXVX� RODQ�� REH]LWHQLQ� SRVWPHQRSR]DO� PHPH� NDQVHUL�
JHOLúLPLQGH�ULVN�DUWÕúÕ�LOH�LOLúNLOL�ROXúXGXU��$QFDN�REH]LWHQLQ�
JHUHN� SUHPHQRSR]DO� JHUHNVH� GH� SRVWPHQRSR]DO� G|QHPGH�
PHPH�NDQVHULQLQ� LPP�QKLVWRNLP\DVDO�VXEWLSOHUL��]HULQGHNL�
HWNLVL� KDOHQ� EHOLUVL]OL÷LQL� NRUXPDNWDGÕU� ����� /LWHUDW�UGH�
REH]LWHQLQ� PHPH� NDQVHUL� VXEWLSOHUL� �]HULQGHNL� HWNLVLQL�
LQFHOH\HQ� oDOÕúPDODUGD� IDUNOÕ� VRQXoODU� HOGH� HGLOPLúWLU��<DQJ�
YH� DUN�� REH]LWHQLQ� SUHPHQRSR]DO� G|QHPGH� PHPH� NDQVHUL�
JHOLúPH� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� YH� EX� HWNLQLQ�/XPLQDO�$� VXEWLSL�
�]HULQGHQ� JHUoHNOHúWL÷LQL� UDSRUODPÕúWÕU� ������ %XQD� NDUúÕOÕN��
&DUROLQH� %UHDVW� &DQFHU� 6WXG\� oDOÕúPDVÕQGD� LVH� REH]LWHQLQ�
SUHPHQRSR]DO� PHPH� NDQVHULQGH� ULVN� DUWÕúÕQGDNL� HWNLVLQLQ�
/XPLQDO�$�VXEWLSLQGHQ�]L\DGH��oO��QHJDWLI�VXEWLSL��]HULQGHQ�
JHUoHNOHúWL÷L�J|VWHULOPLúWLU������2EH]LWHQLQ�IDUNOÕ�PHQRSR]DO�
GXUXPODUGD� IDUNOÕ� PHPH� NDQVHUL� VXEWLSOHUL� �]HULQGHQ� HWNL�
J|VWHUGL÷LQL� UDSRUOD\DQ� EX� oDOÕúPDODUD� NDUúÕQ� OLWHUDW�UGH�
REH]LWH� YH� PHPH� NDQVHUL� LOLúNLVLQLQ� PHPH� NDQVHUL� VXEWL-
SOHULQGHQ�ED÷ÕPVÕ]�ROGX÷XQX�J|VWHUHQ�oDOÕúPDODU�GD�PHYFXW-
WXU�� %LJOLD� YH� DUN�� \D\ÕQODPÕú� ROGX÷X� oDOÕúPDGD�� QH�
SUHPHQRSR]DO� QH� GH� SRVWPHQRSR]DO� G|QHPGH� REH]LWH� LOH�
PHPH�NDQVHUL�VXEWLSOHUL�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�
ELU� LOLúNL� L]OHPHGLNOHULQL� UDSRUODPÕúWÕU� ����� %X� oDOÕúPDGD�
\DSPÕú� ROGX÷XPX]� NRUHODV\RQ� DQDOL]OHULQGH� REH]LWHQLQ�
PHPH� NDQVHUL� LPP�QKLVWRNLP\DVDO� VXEWLSOHUL� �]HULQGHNL�
HWNLVLQLQ� 9.ø� GH÷HULQGHNL� DUWÕúWDQ� ED÷ÕPVÕ]� ROGX÷X� YH� EX�

LOLúNLQLQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� NRUHODV\RQ� J|VWHU-
PHGL÷L� EXOXQPXúWXU� �7DEOR� ,,��� %HQ]HU� úHNLOGH� oDOÕúPDGD�
GH÷HUOHQGLULOHQ�ELU�GL÷HU�IDNW|U�RODQ�JHQHO�VD÷NDOÕP�YH�PHPH�
NDQVHUL�VSHVLILN�PRUWDOLWH�VRQXoODUÕQGD�GD�PHQRSR]DO�GXUXP�
YH� VXEJUXSODUD� J|UH� \DSÕODQ� DQDOL]OHUGH� JUXSODU� DUDVÕQGD�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUNOÕOÕN� L]OHQPHPLúWLU�� 0HYFXW�
EXOJXODU�GR÷UXOWXVXQGD�REH]LWH�YH�PHPH�NDQVHUL�DUDVÕQGDNL�
LOLúNLQLQ� PHPH� NDQVHUL� DOWWLSOHULQGHQ� ED÷ÕPVÕ]� RODUDN�
SRVWPHQRSR]DO�G|QHPGH� ULVN�DUWÕúÕ� LOH� LOLúNL�ROGX÷X� VRQXFX�
|Q� SODQD� oÕNPDNWDGÕU��$QFDN� REH]LWH��PHPH� NDQVHUL� JHOLúL-
PLQGH�WHN�ULVN�IDNW|U��GH÷LOGLU��$LOHGH�PHPH�NDQVHUL�|\N�V���
KRUPRQ�UHSODVPDQ� WHGDYLVL��HUNHQ�PHQDUú��JHo�PHQRSR]�YH�
HWQLN� N|NHQ� JLEL� PHPH� NDQVHUL� HW\RORMLVLQGH� URO� R\QDGÕ÷Õ�
GDKD�L\L�EHOJHOHQPLú�ULVN�IDNW|UOHULQLQ�YDUOÕ÷Õ�ELOLQPHNWHGLU��
%XQXQOD�ELUOLNWH��PHPH�NDQVHUL�DOWWLSOHUL�HWQLN�N|NHQH�J|UH�
IDUNOÕ� GD÷ÕOÕPODU� VHUJLOHPHNWHGLU� ���������$\UÕFD� REH]LWHQLQ�
PHPH� NDQVHUL� �]HULQGHNL� HWNLVLQLQ� HWQLN� N|NHQH� J|UH�
GH÷LúWL÷LQL� J|VWHUHQ� oDOÕúPDODU� GD� PHYFXWWXU� ������ hVWHOLN�
OLWHUDW�UGHNL� REH]LWH� LOH� PHPH� NDQVHUL� DUDVÕQGDNL� LOLúNL\L�
LQFHOH\HQ� oDOÕúPDODUÕQ� VRQXoODUÕQGDNL� WXWDUVÕ]OÕNODUÕQ� DQD�
ND\QD÷Õ� RODUDN� HWQLVLWHGHNL� KHWHURMHQOLN� J|VWHULOPHNWHGLU�
������ 7�P� EX� EXOJXODU�� 9.ø� LOH� PHPH� NDQVHUL� DUDVÕQGDNL�
LOLúNLQLQ� PHQRSR]DO� GXUXPD� YH� HWQLVLWH\H� J|UH� IDUNOÕOÕNODU�
J|VWHUHELOHFH÷LQH� YH� REH]LWHQLQ� PHPH� NDQVHUL� VXEWLSOHUL�
�]HULQGHNL� HWNLVLQLQ� IDUNOÕ� VHYL\HOHUGH� RODELOHFH÷LQH� LúDUHW�
HWPHNWHGLU�
%X� oDOÕúPDQÕQ� ED]Õ� VÕQÕUOÕOÕNODUÕ� YDUGÕ��%LULQFLVL�� REH]LWHQLQ�
EHOLUOH\LFLVL�RODUDN�\DOQÕ]FD�9.ø�NXOODQÕOPÕúWÕU��+HU�QH�NDGDU�
9.ø� REH]LWH� LoLQ� ELU� EHOLUWHo� ROVD� GD� Y�FXWWDNL� NDV� YH� \D÷�
GRNX� RUDQÕQÕQ� J|VWHUJHVL� RODUDN� WHN� EDúÕQD� \HWHUOL� GH÷LOGLU��
øNLQFL� RODUDN�� \DSÕODQ� DQDOL]OHUGH� DLOH� |\N�V�� YH� KRUPRQ�
UHSODVPDQ�WHGDYLVL�NXOODQÕPÕ�JLEL�PHPH�NDQVHUL�HW\RORMLVLQGH�
URO�R\QD\DQ�ULVN�IDNW|UOHULQLQ�YHULOHULQH�VDKLS�GH÷LOGLN��6RQ�
RODUDN�9.ø�GH÷HUOHUL� WDQÕ�DQÕQGDNL�GH÷HUOHUL� WHPVLO�HWPHNWH�
ROXS� WDNLS� G|QHPLQGHNL� 9.ø� GH÷HUOHULQGHNL� GH÷LúLNOLNOHU�
DQDOL]� HGLOPHGL�� %XQD� NDUúÕOÕN�� oDOÕúPDPÕ]ÕQ� J�oO�� \|QOHUL�
LVH�úX�úHNLOGH�VÕUDODQDELOLU��9.ø�GH÷HUOHULQLQ�KDVWD�EH\DQÕQD�
J|UH�GH÷LO�GH�SURIHV\RQHO�VD÷OÕN�HNLEL� WDUDIÕQGDQ�|Oo�OPHVL��
SURVSHNWLI�YHUL�JLULúL�LOH�KD]ÕUODQPÕú�ELU�YHULWDEDQÕQÕQ�DQDOL]�
HGLOPHVL�� JHQLú� |UQHNOHP� E�\�NO�÷�� YH� +(5�� UHVHSW|U�
GXUXPX�LOH�.L����LQGHNVL�YHULOHULQL�GH�LoHUHQ�HQ�\HQL�PHPH�
NDQVHUL�VXEWLS�NODVLILNDV\RQXQXQ�NXOODQÕOPÕú�ROPDVÕ�
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7DEOR�,,��3UHPHQRSR]DO�YH�3RVWPHQRSR]DO�+DVWDODUGD�9.ø¶QH�J|UH��������
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$\QÕ�%0,�JUXEXQGD�RODQ�KDVWDODU� LoLQGH��PHQRSR]�GXUXPX�
YH�VXEWLSOHUH�J|UH�\DSÕODQ�GH÷HUOHQGLUPHGH�SUHPHQRSR]DO�YH�
SRVWPHQRSR]DO�KDVWDODUGD�VXEWLS�GD÷ÕOÕPÕ�DoÕVÕQGDQ�DQODPOÕ�
IDUNOÕOÕN�L]OHQPHPLúWLU��S �������S �������
7DEOR�,,,¶WH�KDVWDODUD�DLW�NOLQLN�YH�KLVWRSDWRORMLN�|]HOOLNOHULQ�
9.ø�LOH�LOLúNLVL�J|VWHULOPLúWLU�

7DEOR�,,,��9�FXW�.LWOH�øQGHNVLQH�J|UH�.OLQLN�YH�+LVWRSDWRORMLN�%XOJXODU

6D÷NDOÕP�VRQXoODUÕ�
7�P� KDVWDODUÕQ� RUWDODPD� JHQHO� VD÷NDOÕP� V�UHVL� ������
�������������� D\� ROXS�� SUHPHQRSR]DO� YH� SRVWPHQRSR]DO�
JUXSWD�VÕUDVÕ\OD��������������±��������YH��������������±������
��� D\� RODUDN� L]OHQPLúWLU�� *HQHO� VD÷NDOÕP� V�UHOHUL� DoÕVÕQGDQ�
SUHPHQRSR]DO�YH�SRVWPHQRSR]DO�JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�IDUNOÕOÕN�L]OHQPHPLúWLU��S��������

7�P�KDVWDODUÕQ�RUWDODPD�KDVWDOÕNOÕVÕ]�VD÷NDOÕP�V�UHVL�������
������� ±� ������� D\� ROXS�� SUHPHQRSR]DO� YH� SRVWPHQRSR]DO�
JUXSWD�VÕUDVÕ\OD��������������±��������YH���������������������
D\�RODUDN�L]OHQPLúWLU��+DVWDOÕNVÕ]�VD÷NDOÕP�V�UHOHUL�DoÕVÕQGDQ�
SUHPHQRSR]DO�YH�SRVWPHQRSR]DO�JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�IDUNOÕOÕN�L]OHQPHPLúWLU��S��������
7�P�KDVWDODUGD�PHPH�NDQVHUL�VSHVLILN�PRUWDOLWH�RUDQÕ������
ROXS��SUHPHQRSR]DO�YH�SRVWPHQRSR]DO�JUXSWD�VÕUDVÕ\OD������
YH� ����� RODUDN� L]OHQPLúWLU�� 0HPH� NDQVHULQH� VSHVLILN�
PRUWDOLWH� RUDQÕ� DoÕVÕQGDQ� SUHPHQRSR]DO� YH� SRVWPHQRSR]DO�
JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUNOÕOÕN� L]OHQ-
PHPLúWLU��S��������

<):<1̪5)
2EH]LWH� YH� PHPH� NDQVHUL� DUDVÕQGDNL� LOLúNLQLQ� PHQRSR]DO�
GXUXPD� YH� LPP�QKLVWRNLP\DVDO� DOW� WLSOHUH� J|UH� GH÷LúWL÷LQL�
J|VWHUHQ�oDOÕúPDODU�ROPDVÕQD�UD÷PHQ��OLWHUDW�UGH�EX�NRQXGD-
NL�oHOLúNLOHU�PHYFXGL\HWLQL�NRUXPDNWDGÕU��%X�oDOÕúPDGD��DúÕUÕ�
NLOR� YH� REH]LWHQLQ� SRVWPHQRSR]DO� G|QHPGH� PHPH� NDQVHUL�
ULVNLQGH�DUWÕú�LOH�LOLúNLOL�ROGX÷X�DQFDN�PHPH�NDQVHUL�VXEWLSOHUL�
�]HULQGH� GR÷UXGDQ� ELU� HWNLVLQLQ� ROPDGÕ÷Õ� EXOXQPXúWXU��
0HQRSR]�GXUXPX�YH�VXEWLSOHUH�J|UH�WDEDNDODQGÕUÕOPÕú�PHPH�
NDQVHUL� JUXSODUÕ� DUDVÕQGD� \DSÕODQ� VD÷NDOÕP� DQDOL]OHULQGH� GH�
JHQHO� VD÷NDOÕP� YH� PHPH� NDQVHUL� VSHVLILN� PRUWDOLWH�
VRQXoODUÕQÕQ� Y�FXW� NLWOH� LQGHNVL� LOH� GLUHN� LOLúNLOL� ROPDGÕ÷Õ�
J|U�OP�úW�U��
$úÕUÕ�NLOR��ELUoRN�NDQVHU�W�U�QGH�ULVN�DUWÕúÕ�LOH�LOLúNLOLGLU��7�P�
NDQVHUOHULQ� \�]GH� ��
ÕQGD� HWNHQOHUGHQ� ELULQLQ� DúÕUÕ� NLOR� YH�
úLúPDQOÕN� ROGX÷X� WDKPLQ� HGLOPHNWHGLU� ������ /LWHUDW�UGH�
\DSÕODQ� PHWD�DQDOL]OHUGH�� REH]LWHQLQ�� NDGÕQODUGD� HQ� VÕN�
J|U�OHQ� NDQVHU� RODQ� PHPH� NDQVHUL� GH� GDKLO� ROPDN� �]HUH�
ELUoRN�NDQVHU�W�U��LOH�LOLúNLOL�ROGX÷XQX�J|VWHUHQ�J�oO��NDQÕWODU�
EXOXQPXúWXU� ��������� 2EH]LWH� YH� PHPH� NDQVHUL� DUDVÕQGDNL�
LOLúNLQLQ�DOWÕQGD�\DWDQ�EL\RORMLN�PHNDQL]PDODU�DUDVÕQGD�ORNDO�
YH� VLVWHPLN� GH÷LúLPOHU� \HU� DOPDNWDGÕU�� &LQVL\HW� KRUPRQX�
PHWDEROL]PDVÕ�� DGLSRNLQ� VLQ\DOL]DV\RQX�� VXENOLQLN�
LQIODPDV\RQ��KLSHUJOLVHPL��KLSHULQV�OLQHPL�YH�DUWPÕú� ,*)���
HWNLVL� JLEL� PHNDQL]PDODU� EX� GH÷LúLPOHULQ� QHGHQL� RODUDN�
ELOLQPHNWHGLU����������
�2EH]LWH�LOH�LOLúNLOL�PHPH�NDQVHUL�ULVNLQLQ�PHQRSR]DO�GXUXPD�
J|UH� IDUNOÕOÕN� J|VWHUGL÷L� ELOLQPHNWHGLU�� *HQHO� RODUDN�� GDKD�
\�NVHN�ELU�Y�FXW�NLWOH�LQGHNVLQLQ�SRVWPHQRSR]DO�NDGÕQODUGD�
PHPH� NDQVHUL� ULVNLQL� DUWWÕUGÕ÷Õ� NDEXO� HGLOPHNWHGLU� ���������
0HQRSR]DO�GXUXPD�J|UH�REH]LWHQLQ�PHPH�NDQVHUL��]HULQGHNL�
HWNLVLQL� GH÷HUOHQGLUHQ� oDOÕúPDODUGD� HVDV� EHOLUOH\LFL� IDNW|U�
RODUDN� JHQHOOLNOH� ³|VWURMHQ� PDUX]L\HWL´� |QH� V�U�OPHNWHGLU��
gVWURMHQ�PDUX]L\HWL�KLSRWH]LQH�GD\DQDQ�oDOÕúPDODUÕQ�EXOJX-
ODUÕ�� REH]LWHQLQ� SRVWPHQRSR]DO� KRUPRQ� UHVHSW|U�� �(5�35��
SR]LWLI� PHPH� NDQVHUL� VXEWLSOHULQGH� ULVN� DUWÕúÕ� LOH� LOLúNLOL�
ROGX÷X�\|Q�QGHGLU�������dDOÕúPDODUGD�DGLSR]�GRNX�ND\QDNOÕ�
DUWPÕú� |VWURMHQ� VHYL\HOHULQLQ�� NDGÕQODUGD� SRVWPHQRSR]DO�
G|QHPGH� GH� |VWURMHQ�PDUX]L\HWLQLQ� GHYDP� HWPHVLQH� QHGHQ�
ROGX÷X�VDYXQXOPDNWDGÕU� ������$\QÕ�KLSRWH]GHQ�\ROD�oÕNDUDN�
SUHPHQRSR]DO� G|QHPGH� REH]LWH� ND\QDNOÕ� G�]HQVL]� DGHW�
G|QJ�OHULQLQ� |VWURMHQ� PDUX]L\HWLQL� D]DOWWÕ÷Õ�� GROD\ÕVÕ\OD� GD�
KRUPRQ�UHVHSW|U��SR]LWLI�PHPH�NDQVHUL�VXEWLSOHUL�LoLQ�U|ODWLI�
RODUDN� NRUX\XFX� ELU� HWNL� J|VWHUGL÷L� YDUVD\ÕOPDNWDGÕU� ������
<DSWÕ÷ÕPÕ]�oDOÕúPDGD��SUHPHQRSR]DO�KDVWDODUGD�NLOR�ID]ODOÕ÷Õ�
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ABSTRACT
Objectives: 
7R� GHWHUPLQH� WKH� UHODWLRQVKLS� EHWZHHQ� ERG\� PDVV� LQGH[�
�%0,��DQG�EUHDVW�FDQFHU�VXEW\SHV�DFFRUGLQJ�WR�PHQRSDXVDO�
VWDWXV�

Methods: 
0HGLFDO�UHFRUGV�RI�����SDWLHQWV�ZKR�ZHUH�IROORZHG�XS�ZLWK�
WKH� GLDJQRVLV� RI� EUHDVW� FDQFHU� LQ� $QWDO\D� 7UDLQLQJ� DQG�
5HVHDUFK� +RVSLWDO� ZHUH� UHWURVSHFWLYHO\� UHYLHZHG�� 7KH�
SDWLHQWV� ZHUH� GLYLGHG� LQWR� WZR� JURXSV� DFFRUGLQJ� WR�PHQR-
SDXVDO� VWDWXV� DV� SUHPHQRSDXVDO� DQG� SRVWPHQRSDXVDO�� 7KH�
JURXSV� ZHUH� IXUWKHU� FDWHJRUL]HG� LQWR� VXEJURXSV� DV� QRUPDO�
ZHLJKW�� RYHUZHLJKW�� DQG� REHVH� DFFRUGLQJ� WR� WKH� %0,�� )RU�
EUHDVW� FDQFHU� VXEW\SH�DQDO\VLV�� WKH�6W��*DOOHQ�FODVVLILFDWLRQ�
ZDV� XVHG�� 7KH� HIIHFW� RI� %0,� RQ� EUHDVW� FDQFHU� VXEW\SHV�
DFFRUGLQJ�WR�PHQRSDXVDO�VWDWXV�ZDV�DQDO\]HG�

Results: 
2I�WKH�����SDWLHQWV���������Q �����ZHUH�SUHPHQRSDXVDO�DQG�
������ �Q ����� ZHUH� SRVWPHQRSDXVDO�� :KHQ� WKH� SDWLHQWV�
ZHUH� FDWHJRUL]HG� DFFRUGLQJ� WR� WKH� %0,�� WKH� UDWH� RI�
RYHUZHLJKW� DQG� REHVH� SDWLHQWV� LQ� WKH� SUHPHQRSDXVDO� JURXS�
ZDV�������ZKLOH�WKLV�YDOXH�ZDV�������LQ�WKH�SRVWPHQRSDXVDO�
JURXS�� ,W�ZDV� REVHUYHG� WKDW� WKH� QXPEHU� RI� RYHUZHLJKW� DQG�
REHVH� SDWLHQWV� ZDV� VWDWLVWLFDOO\� VLJQLILFDQWO\� KLJKHU� LQ� WKH�
SRVWPHQRSDXVDO�JURXS��+RZHYHU��QR�VWDWLVWLFDOO\�VLJQLILFDQW�
FRUUHODWLRQ� ZDV� IRXQG� LQ� WKH� DQDO\VHV� SHUIRUPHG� EHWZHHQ�
%0,� DQG� EUHDVW� FDQFHU� LPPXQRKLVWRFKHPLFDO� VXEW\SHV� LQ�
HLWKHU�JURXS�

Conclusions: 
7KH� ILQGLQJV� RI� WKLV� VWXG\� VXSSRUW� WKDW� REHVLW\� FDXVHV� DQ�
LQFUHDVHG�ULVN�RI�EUHDVW�FDQFHU�LQ�WKH�SRVWPHQRSDXVDO�SHULRG��
LQGHSHQGHQW�RI�EUHDVW�FDQFHU�LPPXQRKLVWRFKHPLFDO�VXEW\SHV��
7KH�UHODWLRQVKLS�EHWZHHQ�REHVLW\�DQG�EUHDVW�FDQFHU�VKRXOG�EH�
HYDOXDWHG� WRJHWKHU�ZLWK�ULVN�IDFWRUV��VXFK�DV� IDPLO\�KLVWRU\��
HWKQLFLW\��DQG�XVH�RI�KRUPRQH�UHSODFHPHQW�WKHUDS\�VLQFH�WKHLU�
UROHV�KDYH�EHHQ�PRUH�FOHDUO\�GHILQHG�LQ�WKH�HWLRORJ\�RI�EUHDVW�
FDQFHU�WKDQ�REHVLW\�
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GEREÇ ve YÖNTEM
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J|UH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�LNL�JUXS�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�IDUNOÕOÕN�L]OHQPHGL��S ��������
+DVWDODU�9.ø� DOW� JUXSODUÕQD� J|UH� GH÷HUOHQGLULOGL÷LQGH�� W�P�
KDVWDODUÕQ����¶VL���������QRUPDO�NLOROX�����¶L���������ID]OD�
NLOROX� YH� ���¶VL� �������� REH]� LGL�� 9.ø� JUXSODUÕ� PHQRSR]�
GXUXPXQD�J|UH�WDEDNDODQGÕUÕOGÕ÷ÕQGD�SUHPHQRSR]DO�JUXSWDNL�
KDVWDODUGD�QRUPDO�NLOROX�� ID]OD�NLOROX�YH�REH]�KDVWD�VD\ÕODUÕ�
VÕUDVÕ\OD� ���� ��������� ���� �������� YH� ��¶L� �������� ROXS�
SRVWPHQRSR]DO�JUXSWD� LVH�EX�GH÷HUOHU� VÕUDVÕ\OD���� ���������
������������YH��������������RODUDN�KHVDSODQGÕ��+DVWDODUD�DLW�
NOLQLN�YH�KLVWRSDWRORMLN�|]HOOLNOHU�7DEOR�,¶GH�J|VWHULOPLúWLU�

7DEOR�,��+DVWDODUÕQ�.OLQLN�YH�+LVWRSDWRORMLN�g]HOOLNOHUL

øPP�QKLVWRNLP\DVDO�VXEWLS�DQDOL]L�VRQXoODUÕ��
+DVWDODU�PHPH�NDQVHUL�DOW�WLSOHULQH�J|UH�VÕQÕIODQGÕUÕOGÕ÷ÕQGD�
W�P�KDVWDODU� LoLQGH� OXPLQDO�$�� OXPLQDO�%�+(5������ OXPLQDO�
%�+(5������+(5��SR]LWLI�YH��oO��QHJDWLI�VXEJUXSODUÕQGDNL�
KDVWD�VD\ÕODUÕ�VÕUDVÕ\OD��������������������������������������
����������YH�����������RODUDN�VÕQÕIODQGÕ�
+DVWDODU�PHQRSR]�GXUXPXQD�ED÷OÕ�RODUDN�PHPH�NDQVHUL�DOW�
WLSOHULQH� J|UH� WDEDNDODQGÕUÕOGÕ÷ÕQGD� SUHPHQRSR]DO� KDVWDODU�
LoLQGH� OXPLQDO�$�� OXPLQDO�%�+(5������ OXPLQDO�%�+(5������
+(5��SR]LWLI�YH��oO��QHJDWLI�VXEJUXSODUÕQGDNL�KDVWD�VD\ÕODUÕ�
VÕUDVÕ\OD�����������������������������������������������YH�
��� ������� RODUDN� VÕQÕIODQGÕ�� 3RVWPHQRSR]DO� JUXSWD� LVH� EX�
GH÷HUOHU� VÕUDVÕ\OD� ���� ��������� ��� �������� ��� ��������� ���
�������YH�����������RODUDN�KHVDSODQGÕ�
7DEOR�,,¶GH�PHQRSR]�GXUXPXQD�J|UH�PHPH�NDQVHUL�DOW�WLSOHUL-
QLQ�9.ø�LOH�LOLúNLVL�J|VWHULOPLúWLU�

PDVÕ�� EX� LOLúNLQLQ� J�F�Q�Q� D\GÕQODWÕOPDVÕQGD� EHOLUOH\LFL�
RODFDNWÕU�
(WLN�.RPLWH�2QD\Õ� 
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
6D÷OÕN� %LOLPOHUL� hQLYHUVLWHVL�$QWDO\D� (÷LWLP� YH�$UDúWÕUPD�
+DVWDQHVL� .OLQLN� $UDúWÕUPDODU� (WLN� .XUXOX¶QGDQ� RQD\�
DOÕQPÕúWÕU�������������������

<D]DU�.DWNÕODUÕ��
)LNLU� ±�0�ø�7���0�.���0�d���7DVDUÕP� ��0�ø�7���0�.���0�d���
'HQHWOHPH�±�%�2���7�d���.D\QDNODU�±�'�<���1�$��� ø�%���9HUL�
7RSODQPDVÕ� YH�YH\D� øúOHQPHVL� �� '�<��� 2�'�.�� 1�$��� 6�(��
$QDOL]� YH�YH\D� <RUXP� �� 0�ø�7��� 0�.��� 0�d��� /LWHUDW�U�
7DUDPDVÕ���0�ø�7���0�.���0�d���<D]Õ\Õ�<D]DQ���0�ø�7���0�.���
0�d���'�.��(OHúWLUHO�øQFHOHPH�±�%�2���7�d�

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVDO�'HVWHN��
<D]DUODU�EX�oDOÕúPD�LoLQ�ILQDQVDO�GHVWHN�DOPDGÕNODUÕQÕ�EH\DQ�
HWPLúOHUGLU�

6XQXOGX÷X�.RQJUH� 
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YH� REH]LWHVL� RODQODUÕQ� VD\ÕVÕ� ���� �������� ROXS�� EX� VD\Õ�
SRVWPHQRSR]DO� KDVWDODUGD� ���� �������� RODUDN� VDSWDQGÕ��
øVWDWLVWLNVHO�RODUDN�NLOR�ID]ODOÕ÷Õ�YH�REH]LWHVL�RODQ�KDVWD�RUDQÕ�
SRVWPHQRSR]DO� JUXSWD� DQODPOÕ� RODUDN� GDKD� ID]OD� LGL�
�S���������dDOÕúPDPÕ]GD�HOGH�HWWL÷LPL]�EX�VRQXo�OLWHUDW�UOH�
X\XPOX� RODUDN� SRVWPHQRSR]DO� NDGÕQODUGD� REH]LWHQLQ�PHPH�
NDQVHUL� ULVNLQL� DUWWÕUGÕ÷Õ� \|Q�QGHNL� ELOJLOHUOH� SDUDOHOOLN�
J|VWHUPHNWHGLU�� �$QFDN� \DSPÕú� ROGX÷XPX]� VXEJUXS� DQDOL-
]OHULQGH� JHUHN� SUHPHQRSR]DO� JHUHNVH� GH� SRVWPHQRSR]DO�
KDVWDODU�LoLQGH�QRUPDO�NLOROX��ID]OD�NLOROX�YH�REH]�JUXSWD�\HU�
DODQ�KDVWDODU�DUDVÕQGD�|VWURMHQ�YH�SURJHVWHURQ�UHVHSW|U�SR]LWL-
IOL÷L� DoÕVÕQGDQ� JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
IDUNOÕOÕN� L]OHQPHPLúWLU� �7DEOR� ,,,��� %X� VRQXo� PHQRSR]DO�
GXUXPD�ED÷OÕ�RODUDN�REH]LWHQLQ�PHPH�NDQVHUL�ULVNL��]HULQGH-
NL� HWNLVLQLQ� KRUPRQDO� VHEHSOHUOH� VÕQÕUOÕ� ROPDGÕ÷ÕQÕ�
G�ú�QG�UPHNWHGLU��8QXWXOPDPDOÕGÕU�NL��\�NVHN�9.ø�VHYL\HO-
HUL� \�NVHN� LQV�OLQ� YH� ,*)��� VHYL\HOHUL� LOH� LOLúNLOLGLU� ������
$\UÕFD��REH]LWH\H�ED÷OÕ�RODUDN�PHPH�DGLSR]�VWURPDO�K�FUHO-
HULQGH� S��� HNVSUHV\RQX� YH� SURVWDJODQGLQ� (�� GRZQ�
UHJ�ODV\RQX�JLEL�PHWDEROLN�\ROODU�WHWLNOHQPHNWHGLU�������%X�
EXOJXODU�GR÷UXOWXVXQGD�REH]LWHQLQ�PHPH�NDQVHUL�JHOLúLPLQG-
HNL� KRUPRQDO� HWNLOHUL�� HúOLN� HGHQ�PHWDEROLN� ER]XNOXNODU� YH�
IDUNOÕ� ULVN� IDNW|UOHUL� WDUDIÕQGDQ� ROXúWXUXODQ� ELU� E�W�Q�Q�
SDUoDVÕ�JLEL�J|U�QPHNWHGLU���
0HPH� NDQVHUL�� |VWURMHQ� UHVHSW|U��� SURJHVWHURQ� UHVHSW|U���
+(5��UHVHSW|U��YH�.L����LQGHNVL�GXUXPXQD�J|UH�IDUNOÕ�KLVWR-
SDWRORMLN�DOW�WLSOHUH�NDWHJRUL]H�HGLOHQ�VLVWHPLN�ELU�KDVWDOÕNWÕU��
0HPH�NDQVHUL�JHOLúLPLQGH�L\L�WDQÕPODQPÕú�ULVN�IDNW|UOHULQLQ�
\DQÕVÕUD�REH]LWH�JLEL�LOLúNL�G�]H\L�QHW�RODUDN�EHOLUOHQHPHPLú�
ULVN�IDNW|UOHUL�GH�PHYFXWWXU��'ROD\ÕVÕ\OD�OLWHUDW�UGH�REH]LWH�YH�
PHPH� NDQVHUL� LOLúNLVL� IDUNOÕ� \|QOHUGHQ� LQFHOHQPLúWLU��
0HQRSR]DO�GXUXPD�J|UH�REH]LWH�YH�PHPH�NDQVHUL� LOLúNLVLQL�
LQFHOH\HQ� oDOÕúPDODUGD� JHQHO� NDQÕ�� oDOÕúPDPÕ]ÕQ� GD� ELU�
EXOJXVX� RODQ�� REH]LWHQLQ� SRVWPHQRSR]DO� PHPH� NDQVHUL�
JHOLúLPLQGH�ULVN�DUWÕúÕ�LOH�LOLúNLOL�ROXúXGXU��$QFDN�REH]LWHQLQ�
JHUHN� SUHPHQRSR]DO� JHUHNVH� GH� SRVWPHQRSR]DO� G|QHPGH�
PHPH�NDQVHULQLQ� LPP�QKLVWRNLP\DVDO�VXEWLSOHUL��]HULQGHNL�
HWNLVL� KDOHQ� EHOLUVL]OL÷LQL� NRUXPDNWDGÕU� ����� /LWHUDW�UGH�
REH]LWHQLQ� PHPH� NDQVHUL� VXEWLSOHUL� �]HULQGHNL� HWNLVLQL�
LQFHOH\HQ� oDOÕúPDODUGD� IDUNOÕ� VRQXoODU� HOGH� HGLOPLúWLU��<DQJ�
YH� DUN�� REH]LWHQLQ� SUHPHQRSR]DO� G|QHPGH� PHPH� NDQVHUL�
JHOLúPH� ULVNLQL� DUWWÕUGÕ÷ÕQÕ� YH� EX� HWNLQLQ�/XPLQDO�$� VXEWLSL�
�]HULQGHQ� JHUoHNOHúWL÷LQL� UDSRUODPÕúWÕU� ������ %XQD� NDUúÕOÕN��
&DUROLQH� %UHDVW� &DQFHU� 6WXG\� oDOÕúPDVÕQGD� LVH� REH]LWHQLQ�
SUHPHQRSR]DO� PHPH� NDQVHULQGH� ULVN� DUWÕúÕQGDNL� HWNLVLQLQ�
/XPLQDO�$�VXEWLSLQGHQ�]L\DGH��oO��QHJDWLI�VXEWLSL��]HULQGHQ�
JHUoHNOHúWL÷L�J|VWHULOPLúWLU������2EH]LWHQLQ�IDUNOÕ�PHQRSR]DO�
GXUXPODUGD� IDUNOÕ� PHPH� NDQVHUL� VXEWLSOHUL� �]HULQGHQ� HWNL�
J|VWHUGL÷LQL� UDSRUOD\DQ� EX� oDOÕúPDODUD� NDUúÕQ� OLWHUDW�UGH�
REH]LWH� YH� PHPH� NDQVHUL� LOLúNLVLQLQ� PHPH� NDQVHUL� VXEWL-
SOHULQGHQ�ED÷ÕPVÕ]�ROGX÷XQX�J|VWHUHQ�oDOÕúPDODU�GD�PHYFXW-
WXU�� %LJOLD� YH� DUN�� \D\ÕQODPÕú� ROGX÷X� oDOÕúPDGD�� QH�
SUHPHQRSR]DO� QH� GH� SRVWPHQRSR]DO� G|QHPGH� REH]LWH� LOH�
PHPH�NDQVHUL�VXEWLSOHUL�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�
ELU� LOLúNL� L]OHPHGLNOHULQL� UDSRUODPÕúWÕU� ����� %X� oDOÕúPDGD�
\DSPÕú� ROGX÷XPX]� NRUHODV\RQ� DQDOL]OHULQGH� REH]LWHQLQ�
PHPH� NDQVHUL� LPP�QKLVWRNLP\DVDO� VXEWLSOHUL� �]HULQGHNL�
HWNLVLQLQ� 9.ø� GH÷HULQGHNL� DUWÕúWDQ� ED÷ÕPVÕ]� ROGX÷X� YH� EX�

LOLúNLQLQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� NRUHODV\RQ� J|VWHU-
PHGL÷L� EXOXQPXúWXU� �7DEOR� ,,��� %HQ]HU� úHNLOGH� oDOÕúPDGD�
GH÷HUOHQGLULOHQ�ELU�GL÷HU�IDNW|U�RODQ�JHQHO�VD÷NDOÕP�YH�PHPH�
NDQVHUL�VSHVLILN�PRUWDOLWH�VRQXoODUÕQGD�GD�PHQRSR]DO�GXUXP�
YH� VXEJUXSODUD� J|UH� \DSÕODQ� DQDOL]OHUGH� JUXSODU� DUDVÕQGD�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUNOÕOÕN� L]OHQPHPLúWLU�� 0HYFXW�
EXOJXODU�GR÷UXOWXVXQGD�REH]LWH�YH�PHPH�NDQVHUL�DUDVÕQGDNL�
LOLúNLQLQ� PHPH� NDQVHUL� DOWWLSOHULQGHQ� ED÷ÕPVÕ]� RODUDN�
SRVWPHQRSR]DO�G|QHPGH� ULVN�DUWÕúÕ� LOH� LOLúNL�ROGX÷X� VRQXFX�
|Q� SODQD� oÕNPDNWDGÕU��$QFDN� REH]LWH��PHPH� NDQVHUL� JHOLúL-
PLQGH�WHN�ULVN�IDNW|U��GH÷LOGLU��$LOHGH�PHPH�NDQVHUL�|\N�V���
KRUPRQ�UHSODVPDQ� WHGDYLVL��HUNHQ�PHQDUú��JHo�PHQRSR]�YH�
HWQLN� N|NHQ� JLEL� PHPH� NDQVHUL� HW\RORMLVLQGH� URO� R\QDGÕ÷Õ�
GDKD�L\L�EHOJHOHQPLú�ULVN�IDNW|UOHULQLQ�YDUOÕ÷Õ�ELOLQPHNWHGLU��
%XQXQOD�ELUOLNWH��PHPH�NDQVHUL�DOWWLSOHUL�HWQLN�N|NHQH�J|UH�
IDUNOÕ� GD÷ÕOÕPODU� VHUJLOHPHNWHGLU� ���������$\UÕFD� REH]LWHQLQ�
PHPH� NDQVHUL� �]HULQGHNL� HWNLVLQLQ� HWQLN� N|NHQH� J|UH�
GH÷LúWL÷LQL� J|VWHUHQ� oDOÕúPDODU� GD� PHYFXWWXU� ������ hVWHOLN�
OLWHUDW�UGHNL� REH]LWH� LOH� PHPH� NDQVHUL� DUDVÕQGDNL� LOLúNL\L�
LQFHOH\HQ� oDOÕúPDODUÕQ� VRQXoODUÕQGDNL� WXWDUVÕ]OÕNODUÕQ� DQD�
ND\QD÷Õ� RODUDN� HWQLVLWHGHNL� KHWHURMHQOLN� J|VWHULOPHNWHGLU�
������ 7�P� EX� EXOJXODU�� 9.ø� LOH� PHPH� NDQVHUL� DUDVÕQGDNL�
LOLúNLQLQ� PHQRSR]DO� GXUXPD� YH� HWQLVLWH\H� J|UH� IDUNOÕOÕNODU�
J|VWHUHELOHFH÷LQH� YH� REH]LWHQLQ� PHPH� NDQVHUL� VXEWLSOHUL�
�]HULQGHNL� HWNLVLQLQ� IDUNOÕ� VHYL\HOHUGH� RODELOHFH÷LQH� LúDUHW�
HWPHNWHGLU�
%X� oDOÕúPDQÕQ� ED]Õ� VÕQÕUOÕOÕNODUÕ� YDUGÕ��%LULQFLVL�� REH]LWHQLQ�
EHOLUOH\LFLVL�RODUDN�\DOQÕ]FD�9.ø�NXOODQÕOPÕúWÕU��+HU�QH�NDGDU�
9.ø� REH]LWH� LoLQ� ELU� EHOLUWHo� ROVD� GD� Y�FXWWDNL� NDV� YH� \D÷�
GRNX� RUDQÕQÕQ� J|VWHUJHVL� RODUDN� WHN� EDúÕQD� \HWHUOL� GH÷LOGLU��
øNLQFL� RODUDN�� \DSÕODQ� DQDOL]OHUGH� DLOH� |\N�V�� YH� KRUPRQ�
UHSODVPDQ�WHGDYLVL�NXOODQÕPÕ�JLEL�PHPH�NDQVHUL�HW\RORMLVLQGH�
URO�R\QD\DQ�ULVN�IDNW|UOHULQLQ�YHULOHULQH�VDKLS�GH÷LOGLN��6RQ�
RODUDN�9.ø�GH÷HUOHUL� WDQÕ�DQÕQGDNL�GH÷HUOHUL� WHPVLO�HWPHNWH�
ROXS� WDNLS� G|QHPLQGHNL� 9.ø� GH÷HUOHULQGHNL� GH÷LúLNOLNOHU�
DQDOL]� HGLOPHGL�� %XQD� NDUúÕOÕN�� oDOÕúPDPÕ]ÕQ� J�oO�� \|QOHUL�
LVH�úX�úHNLOGH�VÕUDODQDELOLU��9.ø�GH÷HUOHULQLQ�KDVWD�EH\DQÕQD�
J|UH�GH÷LO�GH�SURIHV\RQHO�VD÷OÕN�HNLEL� WDUDIÕQGDQ�|Oo�OPHVL��
SURVSHNWLI�YHUL�JLULúL�LOH�KD]ÕUODQPÕú�ELU�YHULWDEDQÕQÕQ�DQDOL]�
HGLOPHVL�� JHQLú� |UQHNOHP� E�\�NO�÷�� YH� +(5�� UHVHSW|U�
GXUXPX�LOH�.L����LQGHNVL�YHULOHULQL�GH�LoHUHQ�HQ�\HQL�PHPH�
NDQVHUL�VXEWLS�NODVLILNDV\RQXQXQ�NXOODQÕOPÕú�ROPDVÕ�

SONUÇ
6RQXo�RODUDN��Y�FXW�NLWOH�LQGHNVLQGHNL�DUWÕúÕQ�SRVWPHQRSR]DO�
G|QHPGH�PHPH�NDQVHUL� ULVNLQL� DUWWÕUGÕ÷Õ� DQFDN�EX�HWNLVLQLQ�
PHPH�NDQVHUL�VXEWLSOHULQGHQ�ED÷ÕPVÕ]�ROGX÷X�EXOXQPXúWXU��
%XQXQOD�ELUOLNWH�REH]LWHQLQ�JHQHO�VD÷NDOÕP��]HULQGHNL�HWNLVL-
QLQ�GH�PHPH�NDQVHUL�VXEWLSOHULQGHQ�ED÷ÕPVÕ]�ROGX÷X�EXOXQ-
PXúWXU�� 2EH]LWHQLQ�� PHPH� NDQVHUL� YH� VXEWLSOHUL� �]HULQGHNL�
HWNLOHULQLQ� GH÷HUOHQGLULOPHVLQGH� Y�FXW� NLWOH� LQGHNVLQLQ� WHN�
SDUDPHWUH� RODUDN� HOH� DOÕQPDVÕQÕQ� oDOÕúPD� VRQXoODUÕQGD�
IDUNOÕOÕNODU� \DUDWDELOHFH÷L� J|]� |Q�QGH� EXOXQGXUXOPDOÕ�� EX�
LOLúNLQLQ�PHQRSR]DO�GXUXPD��DLOH�|\N�V�QH��KRUPRQ�UHSODV-
PDQ� WHGDYLVL� NXOODQÕPÕQD� YH� HWQLVLWH\H� J|UH� IDUNOÕOÕNODU�
J|VWHUHELOHFH÷L� DNÕOGD� WXWXOPDOÕGÕU�� 0HPH� NDQVHUL� ULVN�
IDNW|UOHULQLQ� KRPRMHQOL÷LQLQ� VD÷ODQGÕ÷Õ� oDOÕúPDODUÕQ� \DSÕO-
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7DEOR�,,��3UHPHQRSR]DO�YH�3RVWPHQRSR]DO�+DVWDODUGD�9.ø¶QH�J|UH��������
����������������0ROHN�OHU�6XEWLSOHULQ�'D÷ÕOÕPÕ

3UHPHQRSR]DO� YH� SRVWPHQRSR]DO� JUXSODUGD� LPP�QKLV-
WRNLP\DVDO� VXEWLSOHULQ� Y�FXW� NLWOH� LQGHNVL� LOH� LOLúNLVLQLQ�
GH÷HUOHQGLULOGL÷L� NRUHODV\RQ� DQDOL]OHULQGH� DUDGDNL� LOLúNLQLQ�
J�F�� ]D\ÕI� RODUDN� L]OHQPLú� ROXS� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
IDUNOÕOÕN�EXOXQPDPÕúWÕU�
$\QÕ�%0,�JUXEXQGD�RODQ�KDVWDODU� LoLQGH��PHQRSR]�GXUXPX�
YH�VXEWLSOHUH�J|UH�\DSÕODQ�GH÷HUOHQGLUPHGH�SUHPHQRSR]DO�YH�
SRVWPHQRSR]DO�KDVWDODUGD�VXEWLS�GD÷ÕOÕPÕ�DoÕVÕQGDQ�DQODPOÕ�
IDUNOÕOÕN�L]OHQPHPLúWLU��S �������S �������
7DEOR�,,,¶WH�KDVWDODUD�DLW�NOLQLN�YH�KLVWRSDWRORMLN�|]HOOLNOHULQ�
9.ø�LOH�LOLúNLVL�J|VWHULOPLúWLU�

7DEOR�,,,��9�FXW�.LWOH�øQGHNVLQH�J|UH�.OLQLN�YH�+LVWRSDWRORMLN�%XOJXODU

6D÷NDOÕP�VRQXoODUÕ�
7�P� KDVWDODUÕQ� RUWDODPD� JHQHO� VD÷NDOÕP� V�UHVL� ������
�������������� D\� ROXS�� SUHPHQRSR]DO� YH� SRVWPHQRSR]DO�
JUXSWD�VÕUDVÕ\OD��������������±��������YH��������������±������
��� D\� RODUDN� L]OHQPLúWLU�� *HQHO� VD÷NDOÕP� V�UHOHUL� DoÕVÕQGDQ�
SUHPHQRSR]DO�YH�SRVWPHQRSR]DO�JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�IDUNOÕOÕN�L]OHQPHPLúWLU��S��������

7�P�KDVWDODUÕQ�RUWDODPD�KDVWDOÕNOÕVÕ]�VD÷NDOÕP�V�UHVL�������
������� ±� ������� D\� ROXS�� SUHPHQRSR]DO� YH� SRVWPHQRSR]DO�
JUXSWD�VÕUDVÕ\OD��������������±��������YH���������������������
D\�RODUDN�L]OHQPLúWLU��+DVWDOÕNVÕ]�VD÷NDOÕP�V�UHOHUL�DoÕVÕQGDQ�
SUHPHQRSR]DO�YH�SRVWPHQRSR]DO�JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�IDUNOÕOÕN�L]OHQPHPLúWLU��S��������
7�P�KDVWDODUGD�PHPH�NDQVHUL�VSHVLILN�PRUWDOLWH�RUDQÕ������
ROXS��SUHPHQRSR]DO�YH�SRVWPHQRSR]DO�JUXSWD�VÕUDVÕ\OD������
YH� ����� RODUDN� L]OHQPLúWLU�� 0HPH� NDQVHULQH� VSHVLILN�
PRUWDOLWH� RUDQÕ� DoÕVÕQGDQ� SUHPHQRSR]DO� YH� SRVWPHQRSR]DO�
JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUNOÕOÕN� L]OHQ-
PHPLúWLU��S��������

<):<1̪5)
2EH]LWH� YH� PHPH� NDQVHUL� DUDVÕQGDNL� LOLúNLQLQ� PHQRSR]DO�
GXUXPD� YH� LPP�QKLVWRNLP\DVDO� DOW� WLSOHUH� J|UH� GH÷LúWL÷LQL�
J|VWHUHQ�oDOÕúPDODU�ROPDVÕQD�UD÷PHQ��OLWHUDW�UGH�EX�NRQXGD-
NL�oHOLúNLOHU�PHYFXGL\HWLQL�NRUXPDNWDGÕU��%X�oDOÕúPDGD��DúÕUÕ�
NLOR� YH� REH]LWHQLQ� SRVWPHQRSR]DO� G|QHPGH� PHPH� NDQVHUL�
ULVNLQGH�DUWÕú�LOH�LOLúNLOL�ROGX÷X�DQFDN�PHPH�NDQVHUL�VXEWLSOHUL�
�]HULQGH� GR÷UXGDQ� ELU� HWNLVLQLQ� ROPDGÕ÷Õ� EXOXQPXúWXU��
0HQRSR]�GXUXPX�YH�VXEWLSOHUH�J|UH�WDEDNDODQGÕUÕOPÕú�PHPH�
NDQVHUL� JUXSODUÕ� DUDVÕQGD� \DSÕODQ� VD÷NDOÕP� DQDOL]OHULQGH� GH�
JHQHO� VD÷NDOÕP� YH� PHPH� NDQVHUL� VSHVLILN� PRUWDOLWH�
VRQXoODUÕQÕQ� Y�FXW� NLWOH� LQGHNVL� LOH� GLUHN� LOLúNLOL� ROPDGÕ÷Õ�
J|U�OP�úW�U��
$úÕUÕ�NLOR��ELUoRN�NDQVHU�W�U�QGH�ULVN�DUWÕúÕ�LOH�LOLúNLOLGLU��7�P�
NDQVHUOHULQ� \�]GH� ��
ÕQGD� HWNHQOHUGHQ� ELULQLQ� DúÕUÕ� NLOR� YH�
úLúPDQOÕN� ROGX÷X� WDKPLQ� HGLOPHNWHGLU� ������ /LWHUDW�UGH�
\DSÕODQ� PHWD�DQDOL]OHUGH�� REH]LWHQLQ�� NDGÕQODUGD� HQ� VÕN�
J|U�OHQ� NDQVHU� RODQ� PHPH� NDQVHUL� GH� GDKLO� ROPDN� �]HUH�
ELUoRN�NDQVHU�W�U��LOH�LOLúNLOL�ROGX÷XQX�J|VWHUHQ�J�oO��NDQÕWODU�
EXOXQPXúWXU� ��������� 2EH]LWH� YH� PHPH� NDQVHUL� DUDVÕQGDNL�
LOLúNLQLQ�DOWÕQGD�\DWDQ�EL\RORMLN�PHNDQL]PDODU�DUDVÕQGD�ORNDO�
YH� VLVWHPLN� GH÷LúLPOHU� \HU� DOPDNWDGÕU�� &LQVL\HW� KRUPRQX�
PHWDEROL]PDVÕ�� DGLSRNLQ� VLQ\DOL]DV\RQX�� VXENOLQLN�
LQIODPDV\RQ��KLSHUJOLVHPL��KLSHULQV�OLQHPL�YH�DUWPÕú� ,*)���
HWNLVL� JLEL� PHNDQL]PDODU� EX� GH÷LúLPOHULQ� QHGHQL� RODUDN�
ELOLQPHNWHGLU����������
�2EH]LWH�LOH�LOLúNLOL�PHPH�NDQVHUL�ULVNLQLQ�PHQRSR]DO�GXUXPD�
J|UH� IDUNOÕOÕN� J|VWHUGL÷L� ELOLQPHNWHGLU�� *HQHO� RODUDN�� GDKD�
\�NVHN�ELU�Y�FXW�NLWOH�LQGHNVLQLQ�SRVWPHQRSR]DO�NDGÕQODUGD�
PHPH� NDQVHUL� ULVNLQL� DUWWÕUGÕ÷Õ� NDEXO� HGLOPHNWHGLU� ���������
0HQRSR]DO�GXUXPD�J|UH�REH]LWHQLQ�PHPH�NDQVHUL��]HULQGHNL�
HWNLVLQL� GH÷HUOHQGLUHQ� oDOÕúPDODUGD� HVDV� EHOLUOH\LFL� IDNW|U�
RODUDN� JHQHOOLNOH� ³|VWURMHQ� PDUX]L\HWL´� |QH� V�U�OPHNWHGLU��
gVWURMHQ�PDUX]L\HWL�KLSRWH]LQH�GD\DQDQ�oDOÕúPDODUÕQ�EXOJX-
ODUÕ�� REH]LWHQLQ� SRVWPHQRSR]DO� KRUPRQ� UHVHSW|U�� �(5�35��
SR]LWLI� PHPH� NDQVHUL� VXEWLSOHULQGH� ULVN� DUWÕúÕ� LOH� LOLúNLOL�
ROGX÷X�\|Q�QGHGLU�������dDOÕúPDODUGD�DGLSR]�GRNX�ND\QDNOÕ�
DUWPÕú� |VWURMHQ� VHYL\HOHULQLQ�� NDGÕQODUGD� SRVWPHQRSR]DO�
G|QHPGH� GH� |VWURMHQ�PDUX]L\HWLQLQ� GHYDP� HWPHVLQH� QHGHQ�
ROGX÷X�VDYXQXOPDNWDGÕU� ������$\QÕ�KLSRWH]GHQ�\ROD�oÕNDUDN�
SUHPHQRSR]DO� G|QHPGH� REH]LWH� ND\QDNOÕ� G�]HQVL]� DGHW�
G|QJ�OHULQLQ� |VWURMHQ� PDUX]L\HWLQL� D]DOWWÕ÷Õ�� GROD\ÕVÕ\OD� GD�
KRUPRQ�UHVHSW|U��SR]LWLI�PHPH�NDQVHUL�VXEWLSOHUL�LoLQ�U|ODWLI�
RODUDN� NRUX\XFX� ELU� HWNL� J|VWHUGL÷L� YDUVD\ÕOPDNWDGÕU� ������
<DSWÕ÷ÕPÕ]�oDOÕúPDGD��SUHPHQRSR]DO�KDVWDODUGD�NLOR�ID]ODOÕ÷Õ�



:RUOG�+HDOWK�2UJDQL]DWLRQ��:+2�IDFW�VKHHW�RQ�
RYHUZHLJKW� DQG� REHVLW\�� KWWSV���ZZZ�ZKR�LQ-
W � QHZV � URRP� IDF W � VKHH W V � GH W D L O � REHV L -
W\�DQG�RYHUZHLJKW����HULúLP�WDULKL�������������

0LOOLNDQ� 5&�� 1HZPDQ� %�� 7VH� &.�� 0RRUPDQ�
3*��&RQZD\�.��'UHVVOHU�/*��6PLWK�/9��/DEERN�
0+��*HUDGWV�-��%HQVHQ�-7��-DFNVRQ�6��1\DQWH�6��
/LYDV\�&��&DUH\�/��(DUS�+6��3HURX�&0��(SLGH-
PLRORJ\� RI� EDVDO�OLNH� EUHDVW� FDQFHU�� %UHDVW�
&DQFHU�5HV�7UHDW����������������������

(LFKKRO]HU�0��+XDQJ�'-��0RGODVLDN�$��6FKPLG�
60��6FK|W]DX�$��5RKUPDQQ�6��*�WK�8��,PSDFW�
RI� ERG\�PDVV� LQGH[� RQ� SURJQRVWLFDOO\� UHOHYDQW�
EUHDVW�FDQFHU�WXPRU�FKDUDFWHULVWLFV��%UHDVW�&DUH�
�%DVHO�����������������������

7KRPDV� +9�� .H\� 7-�� $OOHQ� '6�� 0RRUH� -:��
'RZVHWW�0��)HQWLPDQ�,6��:DQJ�'<��5H��5HYHU-
VDO�RI�UHODWLRQ�EHWZHHQ�ERG\�PDVV�DQG�HQGRJH-
QRXV� HVWURJHQ� FRQFHQWUDWLRQV� ZLWK�PHQRSDXVDO�
VWDWXV��-�1DWO�&DQFHU�,QVW����������������������

+HQGHUVRQ�%(��5RVV�5.��-XGG�+/��.UDLOR�0'��
3LNH�0&��'R�UHJXODU�RYXODWRU\�F\FOHV� LQFUHDVH�
EUHDVW� FDQFHU� ULVN"� &DQFHU�� ������
����������������

/L�+��6XQ�;��0LOOHU�(��:DQJ�4��7DR�3��/LX�/��
=KDR�<��:DQJ�0��4L�<��/L�-��%0,��UHSURGXFWLYH�
IDFWRUV��DQG�EUHDVW�FDQFHU�PROHFXODU�VXEW\SHV��D�
FDVH�FRQWURO�VWXG\�DQGPHWD�DQDO\VLV��-�(SLGHPL-
RO����������������±����

3LHURERQ�0��)UDQNHQIHOG�&/��2EHVLW\�DV�D�ULVN�
IDFWRU� IRU� WULSOH�QHJDWLYH� EUHDVW� FDQFHUV�� $�
V\VWHPDWLF� UHYLHZ� DQG� PHWD�DQDO\VLV�� %UHDVW�
&DQFHU�5HV�7UHDW�������������������

%LJOLD� 1�� 3HDQR� (�� 6JDQGXUUD� 3�� 0RJJLR� *��
3HFFKLR� 6�� 0DJJLRURWWR� )�� 6LVPRQGL� 3�� %RG\�
PDVV�LQGH[��%0,��DQG�EUHDVW�FDQFHU��LPSDFW�RQ�
WXPRU�KLVWRSDWKRORJLF�IHDWXUHV��FDQFHU�VXEW\SHV�
DQG� UHFXUUHQFH� UDWH� LQ�SUH� DQG�SRVWPHQRSDXVDO�
ZRPHQ�� *\QHFRO� (QGRFULQRO�� ������
���������������

+DPPRQG� 0(�� +D\HV� ')�� 'RZVHWW� 0�� HW� DO��
$PHULFDQ�6RFLHW\�RI�&OLQLFDO�2QFRORJ\�&ROOHJH�
RI�$PHULFDQ�3DWKRORJLVWV�JXLGHOLQH� UHFRPPHQ-
GDWLRQV� IRU� LPPXQRKLVWRFKHPLFDO� WHVWLQJ� RI�
HVWURJHQ� DQG� SURJHVWHURQH� UHFHSWRUV� LQ� EUHDVW�
FDQFHU��-�&OLQ�2QFRO��������������������������

&RDWHV�$6��:LQHU�(3��*ROGKLUVFK�$��*HOEHU�5'��
*QDQW� 0�� 3LFFDUW�*HEKDUW� 0�� 7K�UOLPDQQ� %��
6HQQ� +-�� 3DQHO� 0HPEHUV�� 7DLORULQJ� WKHUD-
SLHV��LPSURYLQJ�WKH�PDQDJHPHQW�RI�HDUO\�EUHDVW�
FDQFHU��6W�*DOOHQ� ,QWHUQDWLRQDO�([SHUW�&RQVHQ-
VXV�RQ�WKH�3ULPDU\�7KHUDS\�RI�(DUO\�%UHDVW�
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&DQFHU�������$QQ�2QFRO�����������������������

:RUOG�+HDOWK�2UJDQLVDWLRQ�(XURSH��%RG\�PDVV�
LQGH[� �� %0,�� KWWS���ZZZ�HXUR�ZKR�LQ-
W � H Q � K H D O W K � W R S L F V � G L V H D V H � S U H Y H Q -
WLRQ�QXWULWLRQ�D�KHDOWK\�OLIHVW\OH�ERG\�PDVV�LQG
H[�EPL��HULúLP�WDULKL��������������

6WHHOH� &%�� 7KRPDV� &&�� +HQOH\� 6-�� 0DVVHWWL�
*0��*DOXVND�'$��$JXUV�&ROOLQV�7��3XFNHWW�0��
5LFKDUGVRQ�/&��9LWDO�6LJQV��7UHQGV�LQ�,QFLGHQFH�
RI� &DQFHUV� $VVRFLDWHG� ZLWK� 2YHUZHLJKW� DQG�
2EHVLW\� �� 8QLWHG� 6WDWHV�� ����������� 00:5�
0RUE�0RUWDO�:NO\�5HS���������������

.\UJLRX�0��.DOOLDOD�,��0DUNR]DQQHV�*��*XQWHU�
0-��3DUDVNHYDLGLV�(��*DEUD�+��0DUWLQ�+LUVFK�3��
7VLOLGLV� ..�� $GLSRVLW\� DQG� FDQFHU� DW� PDMRU�
DQDWRPLFDO� VLWHV��XPEUHOOD� UHYLHZ�RI� WKH� OLWHUD-
WXUH��%0-�����������M����

)DQJ�;��:HL�-��+H�;��/LDQ�-��+DQ�'��$Q�3��=KRX�
7��/LX�6��:DQJ�)��0LQ�-��4XDQWLWDWLYH�DVVRFLDWLRQ�
EHWZHHQ�ERG\�PDVV�LQGH[�DQG�WKH�ULVN�RI�FDQFHU��
$� JOREDO� 0HWD�DQDO\VLV� RI� SURVSHFWLYH� FRKRUW�
VWXGLHV��,QW�-�&DQFHU��������������������������

5HQHKDQ�$*��=ZDKOHQ�0��(JJHU�0��$GLSRVLW\�
DQG�FDQFHU�ULVN��QHZ�PHFKDQLVWLF�LQVLJKWV�IURP�
HSLGHPLRORJ\�� 1DW� 5HY� &DQFHU��
��������������±���

3DUN�-��0RUOH\�76��.LP�0��&OHJJ�'-��6FKHUHU�
3(��2EHVLW\� DQG� FDQFHU±�PHFKDQLVPV�XQGHUO\-
LQJ�WXPRXU�SURJUHVVLRQ�DQG�UHFXUUHQFH��1DW�5HY�
(QGRFULQRO����������������±���

/DKPDQQ�3+��+RIIPDQQ�.��$OOHQ�1��HW�DO��%RG\�
VL]H� DQG� EUHDVW� FDQFHU� ULVN�� ILQGLQJV� IURP� WKH�
(XURSHDQ�3URVSHFWLYH�,QYHVWLJDWLRQ�LQWR�&DQFHU�
$QG� 1XWULWLRQ� �(3,&��� ,QW� -� &DQFHU� ������
��������

$OVDNHU� 0'�� -DQV]N\� ,�� 2SGDKO� 6�� 9DWWHQ� /-��
5RPXQGVWDG� 35��:HLJKW� FKDQJH� LQ� DGXOWKRRG�
DQG� ULVN� RI� SRVWPHQRSDXVDO� EUHDVW� FDQFHU�� WKH�
+817� VWXG\� RI� 1RUZD\�� %U� -� &DQFHU� ������
���������

/DXE\�6HFUHWDQ� %�� 6FRFFLDQWL� &�� /RRPLV� '��
*URVVH�<�� %LDQFKLQL� )�� 6WUDLI� .�� ,QWHUQDWLRQDO�
$JHQF\� IRU� 5HVHDUFK� RQ� &DQFHU� +DQGERRN�
:RUNLQJ� *URXS�� %RG\� )DWQHVV� DQG�
&DQFHU��9LHZSRLQW� RI� WKH� ,$5&� :RUNLQJ�
*URXS��1�(QJO�-�0HG���������������

:LGVFKZHQGWHU�3��)ULHGO�7:��6FKZHQWQHU�/��HW�
DO��7KH�LQIOXHQFH�RI�REHVLW\�RQ�VXUYLYDO�LQ�HDUO\��
KLJK�ULVN�EUHDVW�FDQFHU��UHVXOWV�IURP�WKH�UDQGRP-
L]HG�68&&(66�$�WULDO��%UHDVW�&DQFHU�5HV��������
�����������
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6X]XNL�5��2UVLQL�1��6DML�6��HW�DO��%RG\�ZHLJKW�
DQG�LQFLGHQFH�RI�EUHDVW�FDQFHU�GHILQHG�E\�HVWUR-
JHQ� DQG� SURJHVWHURQH� UHFHSWRU� VWDWXV�� $�
PHWD�DQDO\VLV��,QW�-�&DQFHU�������������������

&OHDU\�03��0DLKOH�1-��7KH� UROH�RI�ERG\�PDVV�
LQGH[�LQ�WKH�UHODWLYH�ULVN�RI�GHYHORSLQJ�SUHPHQR-
SDXVDO� YHUVXV� SRVWPHQRSDXVDO� EUHDVW� FDQFHU��
3URF�6RF�([S�%LRO�0HG����������������±���

*XQWHU� 0-�� +RRYHU� '5��<X� +�� HW� DO�� ,QVXOLQ��
LQVXOLQ�OLNH� JURZWK� IDFWRU�,�� DQG� ULVN� RI� EUHDVW�
FDQFHU�LQ�SRVWPHQRSDXVDO�ZRPHQ��-�1DWO�&DQFHU�
,QVW��������������

3HWUHOOL� -0��&DOOH�((��5RGULJXH]�&��7KXQ�0-��
%RG\�PDVV� LQGH[�� KHLJKW�� DQG� SRVWPHQRSDXVDO�
EUHDVW�FDQFHU�PRUWDOLW\�LQ�D�SURVSHFWLYH�FRKRUW�RI�
86� ZRPHQ�� &DQFHU� &DXVHV� &RQWURO�
�����������±���

<DQJ� ;5�� &KDQJ�&ODXGH� -�� *RRGH� (/�HW� DO��
$VVRFLDWLRQV� RI� EUHDVW� FDQFHU� ULVN� IDFWRUV�ZLWK�
WXPRU� VXEW\SHV�� D� SRROHG� DQDO\VLV� IURP� WKH�
%UHDVW�&DQFHU�$VVRFLDWLRQ�&RQVRUWLXP�VWXGLHV��-�
1DWO�&DQFHU�,QVW����������������H����

&KHQ� /�� /L� &,�� 7DQJ� 07�� 3RUWHU� 3�� +LOO� '$��
:LJJLQV�&/��&RRN�/6��5HSURGXFWLYH�IDFWRUV�DQG�
ULVN�RI�OXPLQDO��+(5��RYHUH[SUHVVLQJ�DQG�WULSOH�
QHJDWLYH� EUHDVW� FDQFHU� DPRQJ� PXOWLHWKQLF�
ZRPHQ�� &DQFHU� (SLGHPLRO� %LRPDUNHUV� 3UHY��
�����������������±�������

+RZODGHU� 1��$OWHNUXVH� 6)�� /L� &,�� &KHQ� 9:��
&ODUNH�&$��5LHV�/$��&URQLQ�.$��86�LQFLGHQFH�
RI� EUHDVW� FDQFHU� VXEW\SHV� GHILQHG� E\� MRLQW�
KRUPRQH� UHFHSWRU� DQG� +(5�� VWDWXV�� -� 1DWO�
&DQFHU�,QVW���������������GMX����

:DFNHU�0��5LVHQGDO�%��:HVWHUOLQG�.��/H]RWWH�'��
%\HUV� 7�� (WKQLFLW\�� ERG\� VL]H�� DQG� HVWURJHQ�
OHYHOV�LQ�SRVWPHQRSDXVDO�+LVSDQLF�DQG�QRQ�+LV-
SDQLF� ZKLWH� ZRPHQ�� -� :RPHQV� +HDOWK�
�������������������

+XR� '�� ,NSDWW� )�� .KUDPWVRY�$�� 'DQJRX� -0��
1DQGD�5��'LJQDP�-��=KDQJ�%��*UXVKNR�7��=KDQJ�
&�� 2OXZDVROD� 2�� 0DODND� '�� 0DODPL� 6��
2GHWXQGH� $�� $GHR\H� $2�� ,\DUH� )�� )DOXVL� $��
3HURX�&0��2ORSDGH�2,��3RSXODWLRQ�GLIIHUHQFHV�
LQ� EUHDVW� FDQFHU�� VXUYH\� LQ� LQGLJHQRXV�$IULFDQ�
ZRPHQ� UHYHDOV� RYHU�� UHSUHVHQWDWLRQ� RI�
WULSOH�QHJDWLYH�EUHDVW�FDQFHU��-�&OLQ�2QFRO�������
��������±������

2ORSDGH� 2,�� *UXVKNR� 7$�� 1DQGD� 5�� +XR� '��
$GYDQFHV�LQ�EUHDVW�FDQFHU��SDWKZD\V�WR�SHUVRQ-
DOL]HG� PHGLFLQH�� &OLQ� &DQFHU� 5HV� ������ ����
����±�����

:DQJ�-��<DQJ�'/��&KHQ�==��*RX�%)��$VVRFLD-
WLRQV�RI�ERG\�PDVV�LQGH[�ZLWK�FDQFHU�LQFLGHQFH�
DPRQJ� SRSXODWLRQV�� JHQGHUV�� DQG� PHQRSDXVDO�
VWDWXV��$� V\VWHPDWLF� UHYLHZ� DQG�PHWD�DQDO\VLV��
&DQFHU�(SLGHPLRO����������������

$PDGRX�$�� )HUUDUL� 3��0XZRQJH�5��0RVNDO�$��
%LHVV\� &�� 5RPLHX� ,�� +DLQDXW� 3�� 2YHUZHLJKW��
REHVLW\�DQG�ULVN�RI�SUHPHQRSDXVDO�EUHDVW�FDQFHU�
DFFRUGLQJ�WR�HWKQLFLW\��D�V\VWHPDWLF�UHYLHZ�DQG�
GRVH�UHVSRQVH� PHWD�DQDO\VLV�� 2EHV� 5HY��
�������������������
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ÖZ
Amaç: 
dDOÕúPDPÕ]GD� SRVWPHQRSR]DO� G|QHPGHNL� NDGÕQODUÕQ� IL]LNVHO� DNWLYLWH� G�]H\LQLQ� IRQNVL\RQHO�
NDSDVLWH�� NDUGL\RYDVN�OHU� ULVN� IDNW|UOHUL��PHQRSR]DO� VHPSWRPODU� YH� \DúDP�NDOLWHVL� LOH� LOLúNLVL�
LQFHOHQPLúWLU�

Yöntem: 
dDOÕúPDPÕ]D� ������ \Dú� DUDOÕ÷ÕQGD�� SRVWPHQRSR]DO� G|QHPGH� RODQ� ��� NDGÕQ� GDKLO� HGLOGL��
.DWÕOÕPFÕODUÕQ�GHPRJUDILN�ELOJLOHUL�DOÕQGÕ��)L]LNVHO�DNWLYLWH�G�]H\LQLQ�EHOLUOHQPHVLQGH�8OXVODU�
DUDVÕ�)L]LNVHO�$NWLYLWH�$QNHWL��,3$4��NÕVD�IRUPX�YH�IRQNVL\RQHO�NDSDVLWHQLQ�EHOLUOHQPHVLQGH���
'DNLND�<�U�PH�7HVWL� ��'<7�� NXOODQÕOGÕ��.DUGL\RYDVN�OHU� ULVNOHU� VRUJXODQGÕ� YH� )UDPLQJKDP�
5LVN� 6NRUX� LOH� GH÷HUOHQGLULOGL�� 0HQRSR]� 6HPSWRPODUÕQÕ� 'H÷HUOHQGLUPH� gOoH÷L� �06'g�� LOH�
PHQRSR]�VHPSWRPODUÕ�GH÷HUOHQGLULOLUNHQ��\DúDP�NDOLWHVL�GH÷HUOHQGLUPHVLQGH�1RWWLQJKDP�6D÷OÕN�
3URILOL��163��YH�0HQRSR]D�g]J��<DúDP�.DOLWHVL�gOoH÷L��0g<.g�¶QGHQ�\DUDUODQÕOGÕ��

Bulgular: 
<DSÕODQ� GH÷HUOHQGLUPHOHU� VRQXFXQGD�� ,3$4� LOH� �'<7�� )UDPLQJKDP� 6NRUX�� 06'g�� 163� YH�
0g<.g�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�LOLúNL�EXOXQDPDPÕúWÕU��S!��������'<7�PHVDIHVL�LOH�
)UDPLQJKDP� 6NRUX� �U �������� YH� 0g<.g� YD]RPRWRU� ER\XW� GH÷LúNHQL� �U ������� DUDVÕQGD�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�LOLúNL�EXOXQPXúWXU��S�������

Sonuç: 
dDOÕúPDPÕ]D� GDKLO� HGLOHQ� SRVWPHQRSR]DO� NDGÕQODUGD� IL]LNVHO� DNWLYLWH� G�]H\LQLQ� IRQNVL\RQHO�
NDSDVLWH�� NDUGL\RYDVN�OHU� ULVN� IDNW|UOHUL��PHQRSR]DO� VHPSWRPODU� YH� \DúDP�NDOLWHVL� LOH� LOLúNLOL�
ROPDGÕ÷Õ��IRQNVL\RQHO�NDSDVLWH�LOH�NDUGL\RYDVN�OHU�ULVN�IDNW|U��YH�YD]RPRWRU�PHQRSR]�VHPSWR�
PX�DUDVÕQGD�LOLúNL�ROGX÷X�VRQXFXQD�YDUÕOPÕúWÕU�

Anahtar Sözcükler: 
3RVWPHQRSR]�� )L]LNVHO�$NWLYLWH� '�]H\L�� 0HQRSR]DO� 6HPSWRP��<DúDP� .DOLWHVL�� )RQNVL\RQHO�
.DSDVLWH��.DUGL\RYDVN�OHU�5LVN

ABSTRACT
Objective:�,Q�RXU�VWXG\��WKH�UHODWLRQ�RI�SK\VLFDO�DFWLYLW\�OHYHO�ZLWK�IXQFWLRQDO�FDSDFLW\��FDUGLR�
YDVFXODU�ULVN�IDFWRUV��PHQRSDXVDO�V\PSWRPV�DQG�TXDOLW\�RI�OLIH�ZDV�LQYHVWLJDWHG�LQ�SRVWPHQR�
SDXVDO�ZRPHQ�

VÕUD� IDUNOÕ� |Oo�P� DUDoODUÕ\OD� DoÕNODPÕúODUGÕU�� <LQH�� HY� LoL�
IL]LNVHO� DNWLYLWH� PLNWDUÕ� DUWWÕNoD� PHQRSR]DO� VHPSWRPODUÕQ�
DUWWÕ÷ÕQÕ�EXQD�NDUúÕQ�VSRU�YH�UHNUHDV\RQHO�DNWLYLWH�PLNWDUÕQ�
GDNL�DUWÕúÕQ�VHPSWRPODUÕ�D]DOWWÕ÷Õ�EHOLUWLOPLúWLU��dDOÕúPDPÕ]��
VSHVLILN� DNWLYLWH� W�UOHULQGHQ� ]L\DGH� JHUoHNOHúWLULOHQ� DNWLYLWH�
PLNWDUÕQD� RGDNODQGÕ÷ÕQGDQ� LOLúNL� HOGH� HGLOHPHPLú� ROXS��
oHúLWOL�IL]LNVHO�DNWLYLWHOHULQ�PHQRSR]�VHPSWRPODUÕ��]HULQGHNL�
HWNLVLQLQ�GDKD�ID]OD�LQFHOHQPHVL�JHUHNHELOLU�������
'�]HQOL�IL]LNVHO�DNWLYLWHQLQ�SRVWPHQRSR]DO�NDGÕQODUGD�\DúDP�
NDOLWHVLQH�HWNLVLQL�LQFHOH\HQ�IDUNOÕ�oDOÕúPDODU�EXOXQPDNWDGÕU��
.DODUKRXGL�YH�DUN���������������\Dú�DUDOÕ÷ÕQGD�����NDGÕQOD�
\DSÕODQ� oDOÕúPDGD�PHQRSR]� G|QHPLQGHNL� NDGÕQODUÕQ� \DúDP�
NDOLWHVL� GH÷HUOHQGLULOPLúWLU� ������ dDOÕúPD� VRQXFXQGD� \Dú��
oDOÕúPD� GXUXPX�� IL]LNVHO� DNWLYLWH�� H÷LWLP� G�]H\L�� PHQRSR]�
V�UHVL�� JHOLU� PHPQXQL\HWL�� HYOLOLN� PHPQXQL\HWL� YH� DLOHGH�
\DúD\DQODUGD�oRFXN�VD\ÕVÕ�PHQRSR]�G|QHPLQGHNL�NDGÕQODUGD�
\DúDP� NDOLWHVL� �]HULQGH� HWNLOL� EXOXQPXúWXU� ����� ����� %L]LP�
oDOÕúPDPÕ]GD�1RWWLQJKDP�6D÷OÕN�3URILOL�YH�0HQRSR]D�g]J��
<DúDP�.DOLWHVL�|OoHNOHUL� LOH� WRSODGÕ÷ÕPÕ]�YHULOHU� LOH� IL]LNVHO�
DNWLYLWH� G�]H\L� DUDVÕQGD� DQODPOÕ� ELU� LOLúNL� EXOXQDPDPÕúWÕU��
<DúDP�NDOLWHVLQLQ�PXOWLIDNW|UL\HO�\DSÕVÕ�QHGHQL\OH��oDOÕúPD�
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NLORVX�� JHEHOLN� YH� GR÷XP� VD\ÕVÕ�� PHGHQL� GXUXPX�� H÷LWLP�
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%XQD� J|UH�� ,3$4� LOH� �'<7�� )UDPLQJKDP� 6NRUX�� 06'g��
163�YH�0g<.g�DUDVÕQGD� LVWDWLVWLNVHO�RODUDN�DQODPOÕ� LOLúNL�
EXOXQDPDPÕúWÕU� �S!������ �7DEOR� 9,��� �'<7� PHVDIHVL� LOH�
)UDPLQJKDP�6NRUX�YH�0g<.g�YD]RPRWRU�ER\XW�GH÷LúNHQL�
DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� LOLúNL� EXOXQXUNHQ�
�S��������06'g�� 163� YH�0g<.g� �YD]RPRWRU� GH÷LúNHQL�
GÕúÕQGD��DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�LOLúNL�EXOXQDPD�
PÕúWÕU��S!�������7DEOR�9,,��

7DEOR�9,,���'<7�0HVDIHVL�LOH�GL÷HU�VRQXo�|Oo�POHUL�DUDVÕQGDNL�LOLúNL

<):<1̪5)
3RVWPHQRSR]DO�NDGÕQODUGD�IL]LNVHO�DNWLYLWH�G�]H\LQLQ��IRQNVL�
\RQHO� NDSDVLWH�� NDUGL\RYDVN�OHU� ULVN� IDNW|UOHUL�� PHQRSR]DO�
VHPSWRPODU� YH� \DúDP� NDOLWHVL� LOH� LOLúNLVLQLQ� LQFHOHQGL÷L�
oDOÕúPDPÕ]GD� IL]LNVHO� DNWLYLWH� G�]H\L� LOH� IRQNVL\RQHO�
NDSDVLWH��NDUGL\DN�ULVN�IDNW|UOHUL��PHQRSR]DO�VHPSWRPODU�YH�
\DúDP� NDOLWHVL� DUDVÕQGD� LOLúNL� EXOXQDPD]NHQ�� IRQNVL\RQHO�
NDSDVLWH� LOH� NDUGL\RYDVN�OHU� ULVN� IDNW|UOHUL� YH� YD]RPRWRU�
VHPSWRPODU�DUDVÕQGD�LOLúNL�EXOXQPXúWXU�
dDOÕúPDPÕ]D� GDKLO� HGLOHQ� ROJXODUÕQ� G�ú�N� G�]H\� IL]LNVHO�
DNWLYLWH\H� VDKLS�ROGX÷X�YH��'<7�PHVDIHVLQLQ� LVH�EHNOHQHQ�
\�U�PH� PHVDIHVL� GH÷HULQLQ� DOWÕQGD� NDODUDN� IRQNVL\RQHO�
NDSDVLWHOHULQLQ� GH� G�ú�N� ROGX÷X� EHOLUOHQPLúWLU�� $QFDN��
IL]LNVHO� DNWLYLWH� G�]H\L� LOH� IRQNVL\RQHO� NDSDVLWH� DUDVÕQGD�
DQODPOÕ�ELU�LOLúNL�VDSWDQPDPÕúWÕU��/LWHUDW�UGH��SRVWPHQRSR]DO�

IL]LNVHO� DNWLYLWH� G�]H\L� LOH� IRQNVL\RQHO� NDSDVLWH� DUDVÕQGDNL�
LOLúNL\L� LQFHOH\HQ� oDOÕúPDODUÕQ� oR÷XQOX÷X� LOLúNL� HOGH� HWPLú�
LNHQ� oDOÕúPDPÕ]OD� EHQ]HU� úHNLOGH� LOLúNL� EXOXQPDGÕ÷ÕQÕ�
J|VWHUHQ� oDOÕúPDODU� GD� EXOXQPDNWDGÕU� ������ 3RVWPHQRSR]DO�
NDGÕQODUGD� IRQNVL\RQHO� NDSDVLWH�� NDV� IRQNVL\RQX� YH� J�QO�N�
DGÕP�VD\ÕVÕ�DUDVÕQGDNL�LOLúNLQLQ�LQFHOHQGL÷L�ELU�oDOÕúPD��VRQX�
FXQGD� J�QO�N� ������� DGÕP� PLNWDUÕ�� GDKD� L\L� Y�FXW�
NRPSR]LV\RQX�YH�GDKD�\�NVHN�NDUGL\RYDVN�OHU�IRQNVL\RQOD�
UOD� LOLúNLOL� EXOXQXUNHQ� QH� IRQNVL\RQHO� NDSDVLWH� QH� GH� NDV�
IRQNVL\RQODUÕ� SRVWPHQRSR]DO� NDGÕQODUGD� J�QO�N� DGÕPODUOD�
LOLúNLOL�J|U�OPHPLúWLU������
dDOÕúPDPÕ]� |]HOLQGH� LOLúNL� EXOXQDPDPD� QHGHQOHUL� RODUDN��
NÕUVDO�NHVLPGH�oR÷XQOX÷X�HY�KDQÕPODUÕQGDQ�ROXúDQ�NDGÕQODUÕQ�
IL]LNVHO� DNWLYLWH� W�UOHULQLQ� oR÷XQOXNOD� HY� LoL� LKWL\DoODUÕ�
NDUúÕODPD\D� \|QHOLN� DNWLYLWHOHUGHQ� ROXúPDVÕ� QHGHQL\OH�
\�U�PH� LOH� GH÷HUOHQGLULOHQ� IRQNVL\RQHO� NDSDVLWH� |Oo�P�QH�
\DQVÕWÕODPDPÕú� ROPDVÕQGDQ�ND\QDNODQGÕ÷Õ� G�ú�Q�OPHNWHGLU��
)L]LNVHO� DNWLYLWH� G�]H\LQLQ� oRN� \|QO�� GH÷HUOHQGLULOPHVL� LOH�
�'<7� LOH� GH÷HUOHQGLULOHQ� IRQNVL\RQHO� NDSDVLWHQLQ� LOLúNLOL�
EXOXQDELOHFH÷L� YH\D� IRQNVL\RQHO� NDSDVLWH� GH÷HUOHQGLUPH�
\|QWHPL� RODUDN� |UQHNOHP� JUXEXPX]XQ� DNWLYLWHOHULQH� GDKD�
X\JXQ�RODFDN��VW�HNVWUHPLWH\H�\|QHOLN�ELU�WHVW�LOH�GH÷HUOHQGLU�
LOPHVL�GXUXPXQGD�LOLúNL�
EXOXQDELOHFH÷L�|Q�J|U�OPHNWHGLU�)UDPLQJKDP�5LVN�6NRUX��RQ�
\ÕO�LoLQGH�NDUGL\RYDVN�OHU�KDVWDOÕ÷D�\DNDODQPD�ULVNLQL�KHVDS�
ODPDNWDGÕU�� dDOÕúPDPÕ]GD� )UDPLQJKDP� 5LVN� 6NRUX� ���
EXOXQPXú�YH�NDWÕOÕPFÕODU�G�ú�N�ULVNOL�RODUDN�GH÷HUOHQGLULOP�
LúWLU��dDOÕúPDPÕ]GD�)UDPLQJKDP�ULVN�VNRUX�LOH�IL]LNVHO�DNWLYL�
WH�G�]H\L�DUDVÕQGD�DQODPOÕ�LOLúNL�EXOXQDPDPÕúWÕU��/LWHUDW�UGH�
IL]LNVHO� DNWLYLWH� G�]H\LQLQ� \�NVHN� ROPDVÕQÕQ� GDKD� G�ú�N�
NDUGL\RYDVN�OHU� ULVN� IDNW|U�� LOH� LOLúNLOL� ROGX÷XQX� VDYXQDQ�
ELUoRN�oDOÕúPD�PHYFXWWXU��3UHPHQDSR]DO��SHULPHQRSR]DO�YH�
SRVWPHQRSR]DO�NDGÕQODUGD� IL]LNVHO�DNWLYLWH�G�]H\L� LOH�NDUGL�
\RYDVN�OHU�ULVN�DUDVÕQGDNL� LOLúNL\L� LQFHOH\HQ�&ROSDQL�YH�DUN�
������¶QÕQ� oDOÕúPDVÕQD� J|UH� J�QO�N� ����� DGÕP� YH� �]HUL�
IL]LNVHO� DNWLYLWHQLQ� PHQRSR]� GXUXPXQGDQ� ED÷ÕPVÕ]� RODUDN�
G�ú�N�G�]H\�NDUGL\RYDVN�OHU�ULVN�LOH�LOLúNLOL�ROGX÷X�EHOLUOHQ�
PLúWLU������%HQ]HU�úHNLOGH�LOLúNL�GXUXPXQX�EHOLUOH\HQ�oDOÕúPD�
ODUGD�IL]LNVHO�DNWLYLWH�G�]H\LQLQ�DNVHOHURPHWUH�YH�SHGRPHWUH�
JLEL� \|QWHPOHUOH� GH÷HUOHQGLULOGL÷L� J|U�OPHNWHGLU� ������
dDOÕúPDPÕ]GD� IRQNVL\RQHO� NDSDVLWH� YH� IL]LNVHO� DNWLYLWH�
G�]H\L�DUDVÕQGD�LOLúNL�EHOLUOHQHPHPH�QHGHQLQGH�ROGX÷X�JLEL��
OLWHUDW�UOH�X\XPOX�úHNLOGH�IL]LNVHO�DNWLYLWH�G�]H\L�YH�NDUGL\R�
YDVN�OHU� ULVN� VNRUX� DUDVÕQGD� LOLúNL� EXOXQDPDPDVÕQÕQ� WHUFLK�
HGLOHQ� IL]LNVHO� DNWLYLWH� GH÷HUOHQGLUPH� \|QWHPL� LOH� LOLúNLOL�
ROGX÷X�G�ú�Q�OPHNWHGLU�
dDOÕúPDPÕ]GD�IL]LNVHO�DNWLYLWH�G�]H\L�LOH�PHQRSR]�VHPSWRP�
ODUÕ�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�EXOXQDPDPÕúWÕU��
)L]LNVHO� DNWLYLWHQLQ� VD÷OÕNOÕ� \DúDP� LoLQ�\D\JÕQ�\DUDUOÕOÕNODUÕ�
ELOLQPHNOH� ELUOLNWH�PHQRSR]� VHPSWRPODUÕQD� HWNLVLQH� LOLúNLQ�
oHOLúNLOL�NDQÕWODU� VXQXOPDNWDGÕU��)L]LNVHO�RODUDN�DNWLI�NDGÕQ�
ODUGD� LQDNWLI� NDGÕQODUD� RUDQOD� GDKD� D]� PHQRSR]DO� úLND\HW�
ROGX÷XQX�ELOGLUHQ�oDOÕúPDODU�ROGX÷X�JLEL��EL]LP�oDOÕúPDPÕ]OD�
EHQ]HU� úHNLOGH� NDUúÕW� VRQXoODU� ELOGLUHQ�� HJ]HUVL]� YH�
PHQRSR]DO� úLND\HWOHU� DUDVÕQGD� LOLúNL� ROPDGÕ÷ÕQÕ� EHOLUWHQ�
oDOÕúPDODUGD�PHYFXWWXU��$UDúWÕUPDFÕODU�EX�GXUXPX��PHQRSR]�
VHPSWRPODUÕ� DoÕVÕQGDQ� HWQLN� JUXSODU� DUDVÕQGDNL� IDUNOÕOÕNODU��
VRV\RGHPRJUDILN�� HNRQRPLN� YH� N�OW�UHO� IDUNOÕOÕNODUÕQ� \DQÕ�

.ÕVD�)RUPX�NXOODQÕOPÕúWÕU�������$QNHWLQ�7�UNoH�JHoHUOLOL÷L�YH�
J�YHQLUOLOL÷L� 6D÷ODP�YH� DUNDGDúODUÕ� WDUDIÕQGDQ������\ÕOÕQGD�
\DSÕOPÕúWÕU� ������ ,3$4� NÕVD� IRUPXQGD� IL]LNVHO� DNWLYLWH��
RWXUPD�� \�U�\�ú�� RUWD� úLGGHWOL� IL]LNVHO� DNWLYLWHOHU�� úLGGHWOL�
IL]LNVHO� DNWLYLWH� RODUDN� G|UW� JUXSWD� LQFHOHQLU�� 7RSODP� VNRU��
\�U�PH��RUWD�úLGGHWOL�YH�úLGGHWOL�IL]LNVHO�DNWLYLWH�GH÷HUOHULQLQ�
WRSODPÕ� LOH� HOGH� HGLOPHNWHGLU��)L]LNVHO� DNWLYLWH�G�]H\OHUL� �o�
NDWHJRULGH� EHOLUOHQPHNWHGLU�� øQDNWLI� ��� ���� 0(7�GN�KI���
G�ú�N�G�]H\�IL]LNVHO�DNWLYLWH�����������0(7�GN�KI��YH�\HWHU�
OL� IL]LNVHO� DNWLYLWH� �!����� 0(7�GN�KI�� úHNOLQGH� NDWHJRUL]H�
HGLOPHNWHGLU� ����� ����� )RQNVL\RQHO� NDSDVLWH�� �� 'DNLND�
<�U�PH�7HVWL���'<7��LOH�GH÷HUOHQGLULOPLúWLU��7HVW��$PHULNDQ�
7RUDNV�'HUQH÷L��$76��NULWHUOHULQH�J|UH�X\JXODQPÕúWÕU��7HVWH�
EDúODPDGDQ� |QFH� ELUH\OHU� HQ� D]� ��� GDNLND� RWXUPD�
SR]LV\RQXQGD�GLQOHQGLULOPLúWLU��7HVW�EDúODQJÕFÕQGD�YH�VRQXQ�
GD� RNVLMHQ� VDW�UDV\RQX�� NDOS� KÕ]Õ�� NDQ� EDVÕQFÕ�� VROXQXP�
IUHNDQVÕ��GLVSQH�YH�\RUJXQOXN�GHUHFHVL�ND\GHGLOPLúWLU�������
%LUH\OHULQ� PHQRSR]� VHPSWRPODUÕQÕ� GH÷HUOHQGLUPHN� LoLQ�
0HQRSR]� 6HPSWRPODUÕQÕ� 'H÷HUOHQGLUPH� gOoH÷L� �06'g��
NXOODQÕOPÕúWÕU�� gOoH÷LQ� DPDFÕ� PHQRSR]� VHPSWRPODUÕQÕQ�
úLGGHWLQL�YH�\DúDP�NDOLWHVLQH�HWNLVLQL�|OoPHNWLU�������\ÕOÕQGD�
*�UNDQ� WDUDIÕQGDQ�|OoH÷LQ�7�UNoH�JHoHUOLOLN�YH�J�YHQLUOLOLN�
oDOÕúPDVÕ� \DSÕOPÕúWÕU� ������06'g�� PHQRSR]DO� \DNÕQPDODUÕ�
LoHUHQ�YH�WRSODP����PDGGHGHQ�ROXúDQ�EHúOL�OLNHUW�WLSL�|OoHNWLU��
+HU� ELU� PDGGH� LoLQ� YHULOHQ� SXDQODU� HVDV� DOÕQDUDN� |OoH÷LQ�
WRSODP�SXDQÕ�KHVDSODQPDNWDGÕU��gOoHNWHQ�DOÕQDELOHFHN�HQ�D]�
SXDQ�³�´�LNHQ�HQ�ID]OD�SXDQ�³��´�G�U�������SXDQ�KDILI��������
SXDQ�RUWD��������SXDQ�úLGGHWOL��������DUDVÕ�SXDQODU�oRN�úLGGH�
WOL�VHPSWRP�RODUDN�GH÷HUOHQGLULOPHNWHGLU�����������
.DUGL\RYDVN�OHU� ULVN� GH÷HUOHQGLUPHVL� LoLQ� ELUH\OHULQ� +'/��
/'/��WRWDO�NROHVWHURO��WULJOLVHULW��DoOÕN�JOXNR]��+E$�F��Y�FXW�
NLWOH� LQGHNVL� �9.ø��� EHO�NDOoD� RUDQÕ� VLVWROLN�GLDVWROLN� NDQ�
EDVÕQFÕ�YH�VLJDUD��DONRO��HJ]HUVL]�DOÕúNDQOÕNODUÕ�VRUJXODQDUDN��
IUDPLQJKDPVWXG\�RUJ� VLWHVL� �]HULQGHQ� )UDPLQJKDP� 5LVN�
6NRUX�KHVDSODQPÕúWÕU��%LUH\OHULQ�+'/��/'/��WRWDO�NROHVWHURO��
WULJOLVHULW�� DoOÕN� JOXNR]�� +E$�F� ELOJLOHUL� LoLQ� \HQL� WHWNLN�
LVWHQPH\HUHN�� VRQ� �� D\� LoLQGHNL� UXWLQ� NRQWUROOHUGH� LVWHQHQ�
ELOJLOHU�KDVWD�GRV\DVÕQGDQ�ND\GHGLOPLúWLU��)UDPLQJKDP�5LVN�
6NRUX¶QGD� KDVWDODU� \�NVHN�� RUWD� YH� G�ú�N� ULVNOL� RODUDN� �o�
NDWHJRUL\H� D\UÕOPDNWDGÕU�� 2Q� \ÕOOÕN� LVWHQPH\HQ� NDUGL\R�
YDVN�OHU�ROD\�ULVNL�!����RODQ�KDVWDODU�\�NVHN�ULVNOL���������
RODQODU�RUWD�ULVNOL�YH������RODQODU�G�ú�N�ULVNOL�RODUDN�GH÷HU�
OHQGLULOPHNWHGLU������
%LUH\OHULQ�\DúDP�NDOLWHVLQL�GH÷HUOHQGLUPHN�LoLQ�1RWWLQJKDP�
6D÷OÕN� 3URILOL� �163�� NXOODQÕOPÕúWÕU�� gOoH÷LQ� 7�UNL\H¶GHNL�
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HWNLVLQLQ�GDKD�ID]OD�LQFHOHQPHVL�JHUHNHELOLU�������
'�]HQOL�IL]LNVHO�DNWLYLWHQLQ�SRVWPHQRSR]DO�NDGÕQODUGD�\DúDP�
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V�UHVL�� JHOLU� PHPQXQL\HWL�� HYOLOLN� PHPQXQL\HWL� YH� DLOHGH�
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KLoELU� PHQRSR]DO� VHPSWRP� DUDVÕQGD� LOLúNL� EXOXQPDPÕúWÕU��
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GXUXPX� YH� |UQHNOHP� JUXEXQGD� GD� EHQ]HU� LOLúNL� GXUXPX�
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�S!�������NURQLN�KDVWDOÕN�YDUOÕ÷Õ�RODQ�YH�ROPD\DQ�NDWÕOÕPFÕODU�
DUDVÕQGD�,3$4�VNRUODUÕ�DoÕVÕQGDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�
IDUN�ROGX÷X�J|U�OP�úW�U��S��������7DEOR�,,,���

7DEOR� ,,,�� .DWÕOÕPFÕODUÕQ� MLQHNRORMLN� DPHOL\DW� JHoPLúL�� NURQLN� KDVWDOÕN�
YDUOÕ÷Õ�� G�]HQOL� LODo� NXOODQÕPÕ� YH� HJ]HUVL]� DOÕúNDQOÕ÷Õ� GXUXPXQD� J|UH�
JUXSODQGÕUÕOÕS�IL]LNVHO�DNWLYLWH�G�]H\L�SXDQÕ�DoÕVÕQGDQ�NDUúÕODúWÕUÕOPDVÕ

.DWÕOÕPFÕODUÕQ��W�P�GH÷HUOHQGLUPH�YHULOHUL�7DEOR�,9¶WH�VXQXO�
PXúWXU�� (OGH� HGLOHQ� IL]LNVHO� YH� |OoHN� GH÷HUOHQGLUPH�
VRQXoODUÕQÕQ�PHQRSR]�G|QHPLQH�J|UH�NDUúÕODúWÕUÕOPDVÕ�7DEOR�
9¶GH�YHULOPLúWLU��

7DEOR�,9��7�P�NDWÕOÕPFÕODUÕQ�IL]LNVHO�YH�|OoHN�GH÷HUOHQGLUPH�VRQXoODUÕ

7DEOR� 9�� 0HQRSR]� G|QHPLQH� J|UH� IL]LNVHO� YH� |OoHN� GH÷HUOHQGLUPH�
VRQXoODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕ

%XQD� J|UH�� NDWÕOÕPFÕODUÕQ� HUNHQ�� JHo� YH\D� oRN� JHo�
SRVWPHQRSR]DO�G|QHPGH�ROPDODUÕ�\DOQÕ]FD�)UDPLQJKDP�5LVN�
6NRUX
QGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN� \DUDWPÕúWÕU�
�S��������,3$4�YH��'<7�GH÷HUOHQGLUPHOHULQLQ�GL÷HU�GH÷HU�
OHQGLUPH� \|QWHPOHUL� LOH� RODQ� LOLúNLVL� LVH�7DEOR�9,� YH�7DEOR�
9,,¶GD�VXQXOPXúWXU��

7DEOR�9,��,3$4�LOH�GL÷HU�VRQXo�|Oo�POHUL�DUDVÕQGDNL�LOLúNL

Methods:
����ZRPHQ�LQ�WKH�SRVWPHQRSDXVDO�SHULRG��EHWZHHQ�WKH�DJHV�RI�
�������ZHUH�LQFOXGHG�LQ�RXU�VWXG\��'HPRJUDSKLF�LQIRUPDWLRQ�
RI�WKH�SDUWLFLSDQWV�ZDV�UHFHLYHG��,QWHUQDWLRQDO�3K\VLFDO�$FWLY�
LW\� 4XHVWLRQQDLUH� VKRUW� IRUP� �,3$4�� IRU� GHWHUPLQDWLRQ� RI�
SK\VLFDO�DFWLYLW\�OHYHO�DQG���0LQXWH�:DON�7HVW���0:7��IRU�
DVVHVVPHQW�RI�IXQFWLRQDO�FDSDFLW\�ZHUH�XVHG��&DUGLRYDVFXODU�
ULVNV�ZHUH�TXHVWLRQHG��DQG�)UDPLQJKDP�5LVN�6FRUH�
ZDV�FDOFXODWHG��0HQRSDXVDO�V\PSWRPV�ZHUH�HYDOXDWHG�E\�WKH�
0HQRSDXVH�5DWLQJ�6FDOH��056���4XDOLW\�RI�OLIH�ZDV�DVVHVVHG�
ZLWK�1RWWLQJKDP�+HDOWK�3URILOH��1+3��DQG�0HQRSDXVH�6SH�
FLILF�4XDOLW\�RI�/LIH�6FDOH��064/���

Results: 
7KHUH� ZDV� QR� VWDWLVWLFDOO\� VLJQLILFDQW� UHODWLRQVKLS� EHWZHHQ�
,3$4� ZLWK� �0:7�� 056�� )UDPLQJKDP� 6FRUH�� 1+3� DQG�
064/��S!�������� �$�VWDWLVWLFDOO\�VLJQLILFDQW�FRUUHODWLRQ�ZDV�
IRXQG� EHWZHHQ� WKH� �0:7� GLVWDQFH� DQG� WKH� )UDPLQJKDP�
6FRUH��U ��������DQG�WKH�YDVRPRWRU�GLPHQVLRQ�YDULDEOH�RI�WKH�
064/��U ��������S��������

Conclusion:
,W� ZDV� FRQFOXGHG� WKDW� WKH� OHYHO� RI� SK\VLFDO� DFWLYLW\� LQ�
SRVWPHQRSDXVDO�ZRPHQ�LQFOXGHG�LQ�RXU�VWXG\�ZDV�QRW�DVVRFL�
DWHG� ZLWK� IXQFWLRQDO� FDSDFLW\�� FDUGLRYDVFXODU� ULVN� IDFWRUV��
PHQRSDXVDO�V\PSWRPV��DQG�TXDOLW\�RI�OLIH��DQG�WKDW�WKHUH�ZDV�
D�UHODWLRQVKLS�EHWZHHQ�IXQFWLRQDO�FDSDFLW\�DQG�FDUGLRYDVFXODU�
ULVN�IDFWRU�DQG�YDVRPRWRU�PHQRSDXVDO�V\PSWRPV�

Key Words: 
3RVWPHQRSDXVDO�� 3K\VLFDO� $FWLYLW\� /HYHO�� 0HQRSDXVDO�
6\PSWRP��4XDOLW\�RI�/LIH��)XQFWLRQDO�&DSDFLW\��&DUGLRYDV�
FXODU�5LVN��

/ʈ:ʈ̪
'�Q\D� 6D÷OÕN� gUJ�W�� �'6g�¶Q�Q� WDQÕPODPDVÕQD� J|UH�
PHQRSR]� �o� DQD� G|QHPGHQ� ROXúPDNWDGÕU�� PHQRSR]GDQ�
|QFHNL� ���� \ÕOOÕN� V�UH� SUHPHQRSR]DO� G|QHP�� VRQ� DGHWWHQ�
VRQUD� JHoHQ� ��� D\OÕN� G|QHP� SHULPHQRSR]DO� G|QHP�� EX�
G|QHPGHQ�VRQUDNL�����\ÕOOÕN�V�UH�LVH�SRVWPHQRSR]DO�G|QHP�
RODUDN� LVLPOHQGLULOLU� ���� ���� 0HQRSR]OD� ELUOLNWH� oRN� oHúLWOL�
IL]\RORMLN�YH�SVLNRORMLN�GH÷LúLNOLNOHU�RUWD\D�oÕNDU��%X�GH÷LúLN�
OLNOHUGHQ�ED]ÕODUÕ��X\NX�ER]XNOXNODUÕ��WHUOHPH��DWHú�EDVPDVÕ��
oDUSÕQWÕ��EDú�D÷UÕVÕ��GHSUHV\RQ��NDV�NHPLN�D÷UÕODUÕ��XQXWNDQ�
OÕN��YDMLQDO�DWURIL��LUULWDV\RQ�YH�NXUXOXN�JLEL�GH÷LúLNOLNOHUGLU��
8]XQ�V�UH�GH�LVH��RVWHRSRUR]��NDUGL\RYDVN�OHU�KDVWDOÕNODU�YH�
NDQVHUOHULQ�J|U�OPH�RUDQODUÕQGD�DUWÕú�J|U�OPHNWHGLU��7�P�EX�
GH÷LúLNOLNOHU� LVH�NDGÕQODUÕQ�\DúDP�NDOLWHVLQL�ROXPVX]�\|QGH�
HWNLOHPHNWHGLU� ���� ����<DúDP� V�UHVLQLQ� X]DPDVÕ\OD� NDGÕQODU�
KD\DWODUÕQÕQ� E�\�N� ELU� NÕVPÕQÕ� EX� G|QHPGH� JHoLUPH\H�
EDúODPÕúODUGÕU�� gVWURMHQLQ� NRUX\XFX� HWNLVLQLQ� RUWDGDQ�
NDONPDVÕ� LOH� PHQRSR]� VRQUDVÕ� G|QHPGH� NDOS� GDPDU�
KDVWDOÕNODUÕQÕQ� DUWPDVÕ� PRUELGLWH� YH� PRUWDOLWH\L� DUWWÕUPDN�
WDGÕU�� 0HQRSR]� G|QHPL� NDGÕQ� \DúDPÕQGD� NULWLN� ELU� ]DPDQ�
QRNWDVÕGÕU� YH� NDUGL\RYDVN�OHU� KDVWDOÕN� ULVN� IDNW|UOHULQLQ�
YDUOÕ÷Õ�GLNNDWH�DOÕQPDOÕGÕU������
)L]LNVHO� DNWLYLWH�� RUWD� \DúWDNL� NDGÕQODUÕQ� VD÷OÕN� GXUXPODUÕQÕ�

NRUXPDODUÕ� LoLQ� HQ� L\L� WDYVL\HGLU�� '�]HQOL� IL]LNVHO� DNWLYLWH�
\DSPDQÕQ� EHGHQ� YH� UXK� VD÷OÕ÷Õ� �]HULQH� HWNLVLQLQ� \DQÕQGD�
VRV\DO� \|QGHQ� JHOLúLP� YH� JHOHFHNWHNL� \DúDP� �]HULQH� GH�
ELUoRN� ROXPOX� HWNLVL� EXOXQPDNWDGÕU� ����� 0HQRSR]D� ED÷OÕ�
úLND\HWOHULQ� \R÷XQOX÷X�� NDGÕQODUÕQ� E�\�N� NÕVPÕQGD� RUWD�
G�]H\GHGLU� YH� IL]LNVHO�� SVLNRORMLN� YH� VRV\DO� G�]H\OHUGH�
VD÷OÕNOD� LOLúNLOL�\DúDP�NDOLWHVLQL�|QHPOL�|Oo�GH�HWNLOHPHNWH�
GLU��)L]LNVHO�DNWLYLWH�G�]H\L�YH�NOLPDNWHULN�EHOLUWLOHU�DUDVÕQGD�
NL�LOLúNL\L�GH÷HUOHQGLUHQ�ELU�oDOÕúPDGD�IL]LNVHO�DNWLYLWH�G�]H\L�
\�NVHN� RODQ� PHQRSR]DO� G|QHPGHNL� NDGÕQODUGD� YD]RPRWRU�
VRUXQODUÕQ�GDKD�D]�\DúDQGÕ÷Õ�EXOXQPXúWXU��<DSÕODQ�EDúND�ELU�
oDOÕúPDGD�LVH��G�]HQOL�IL]LNVHO�DNWLYLWHQLQ�IL]LNVHO�YH�SVLNROR�
MLN� VHPSWRPODU� GDKLO� PHQRSR]� VHPSWRPODUÕQÕ� D]DOWDUDN�
PHQRSR]�VRQUDVÕ�G|QHPGH�\DúDP�NDOLWHVLQL�DUWÕUGÕ÷Õ�J|VWHU�
LOPLúWLU� ���� ���� 3RVWPHQRSR]DO� NDGÕQODUGD�� IL]LNVHO� DNWLYLWH�
G�]H\L� LOH� NDUGL\RYDVN�OHU� ULVN� YH� PHQRSR]DO� VHPSWRPODU�
�]HULQH�HWNLVLQL�LQFHOH\HQ�VÕQÕUOÕ�VD\ÕGD�oDOÕúPD�EXOXQPDNOD�
ELUOLNWH��WDP�ELU�ILNLU�ELUOL÷L�EXOXQPDPDNWDGÕU��dDOÕúPDPÕ]GD��
SRVWPHQRSR]DO�NDGÕQODUÕQ�IL]LNVHO�DNWLYLWH�G�]H\LQLQ�IRQNVL\�
RQHO� NDSDVLWH�� NDUGL\RYDVN�OHU� ULVN� IDNW|UOHUL�� PHQRSR]DO�
VHPSWRPODU� YH� \DúDP� NDOLWHVL� LOH� LOLúNLVLQLQ� LQFHOHQPHVL�
DPDoODQPÕúWÕU�

GEREÇ ve YÖNTEM
$UDúWÕUPD�|UQHNOHPLQL�$QWDO\D�LOL��*D]LSDúD�LOoHVL�*D]LSDúD�
0HUNH]�6D÷OÕN�2FD÷Õ�E�Q\HVLQGH�ND\ÕWOÕ�DLOH�KHNLPL�WDUDIÕQ�
GDQ�PHQRSR]� WDQÕVÕ�DODQ�NDGÕQODU�ROXúWXUPXúWXU��7H]�RODUDN�
\�U�W�OHQ� oDOÕúPD� LoLQ� +DOLo� hQLYHUVLWHVL� *LULúLPVHO�
2OPD\DQ� .OLQLN�$UDúWÕUPDODU� (WLN� .XUXOX¶QGDQ� HWLN� NXUXO�
RQD\Õ�������������WDULKOL�YH�����VD\ÕOÕ��DOÕQPÕú�YH�oDOÕúPD\Õ�
NDEXO�HGHQ�J|Q�OO�OHUH�ELOJL�YHULOGLNWHQ�VRQUD�J|Q�OO��RQDP�
IRUPX� LP]DODWÕOPÕúWÕU�� /LWHUDW�U� LQFHOHQGL÷LQGH� IL]LNVHO�
DNWLYLWH� YH� NDUGL\RYDVN�OHU� ULVN� IDNW|UOHUL� DUDVÕQGD� G�ú�N�
G�]H\� NRUHODV\RQODU� �U ������� VDSWDQGÕ÷Õ� ELOGLULOPHNWHGLU�
�����%XUDGDQ�\ROD�oÕNDUDN��oDOÕúPDQÕQ�G�ú�N�G�]H\�NRUHODV�
\RQ� �U �������KHGHIL� LOH������J�o�YH�����J�YHQ�G�]H\LQH�
VDKLS�RODELOPHVL�LoLQ�|UQHNOHP�E�\�NO�÷�Q�Q����YDND�ROPDVÕ�
JHUHNWL÷L� KHVDSODQPÕúWÕU� ����� $QFDN� oDOÕúPDPÕ]� ELU�
NDWÕOÕPFÕQÕQ� oDOÕúPD\D� GHYDP� HWPHN� LVWHPHPHVL� QHGHQL\OH�
���NDWÕOÕPFÕ�LOH�WDPDPODQPÕúWÕU�
$UDúWÕUPD\D� GDKLO� HGLOPH� NULWHUOHUL�� ������ \DúODUÕ� DUDVÕQGD�
ROPDN�� SRVWPHQRSR]DO� G|QHPGH� EXOXQPDN�� oDOÕúPD\D�
NDWÕOPD\D�J|Q�OO��ROPDN��LVWHQHQ�WHWNLNOHULQ�VRQ���D\�LoLQGH�
\DSÕOPÕú�ROPDVÕGÕU��+RUPRQ�UHSODVPDQ�WHGDYLVL�DODQ��KHUKDQ�
JL� ELU� NDQVHU� WDQÕVÕ� QHGHQL� LOH� NHPRWHUDSL� YH\D� UDG\RWHUDSL�
WHGDYLVL� DODQ�� IL]LNVHO� DNWLYLWH\H� HQJHO� RUWRSHGLN�Q|URORMLN�
�SXOPRQHU�NDUGL\DN� SUREOHPL� RODQ� ROJXODU� LVH� oDOÕúPD� GÕúÕ�
EÕUDNÕOPÕúWÕU�� 2OJXODUÕQ� GHPRJUDILN� ELOJLOHUL� VRUX� FHYDS�
úHNOLQGH� ND\GHGLOPLúWLU��.DGÕQODUÕQ�� DGÕ� VR\DGÕ�� \DúÕ�� ER\X��
NLORVX�� JHEHOLN� YH� GR÷XP� VD\ÕVÕ�� PHGHQL� GXUXPX�� H÷LWLP�
G�]H\L��PHVOH÷L��MLQHNRORMLN�DPHOL\DW�JHoPLúL��NURQLN�KDVWDOÕN�
YDUOÕ÷Õ��G�]HQOL�NXOODQGÕ÷Õ� LODo��G�]HQOL� HJ]HUVL]� DOÕúNDQOÕ÷Õ��
VLJDUD�DONRO�DOÕúNDQOÕ÷Õ�YH�VRQ���J�Q�LoHULVLQGH��J|÷�V�D÷UÕVÕ��
QHIHV� GDUOÕ÷Õ�� EDFDNODUGD� úLúOLN� ROXS� ROPDGÕ÷Õ�� J|÷�VWH�
oDUSÕQWÕ� KLVVL�� G�]HQVL]OLN�YH�NDOS�KÕ]ÕQGD�ELU� DUWÕú� KLVVHGLS�
KLVVHWPHGLNOHULQLQ� VRUJXODQGÕ÷Õ� ELU� NDWÕOÕPFÕ� ELOJL� IRUPX�
GROGXUXOPXúWXU�� )L]LNVHO� DNWLYLWH� G�]H\OHULQLQ� GH÷HUOHQGLU�
LOPHVL�DPDFÕ\OD��8OXVODUDUDVÕ�)L]LNVHO�$NWLYLWH�$QNHWL��,3$4��

g]JHQ�+��YH�6DND�6� $NG�7ÕS�'�����������

���

%XQD� J|UH�� ,3$4� LOH� �'<7�� )UDPLQJKDP� 6NRUX�� 06'g��
163�YH�0g<.g�DUDVÕQGD� LVWDWLVWLNVHO�RODUDN�DQODPOÕ� LOLúNL�
EXOXQDPDPÕúWÕU� �S!������ �7DEOR� 9,��� �'<7� PHVDIHVL� LOH�
)UDPLQJKDP�6NRUX�YH�0g<.g�YD]RPRWRU�ER\XW�GH÷LúNHQL�
DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� LOLúNL� EXOXQXUNHQ�
�S��������06'g�� 163� YH�0g<.g� �YD]RPRWRU� GH÷LúNHQL�
GÕúÕQGD��DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�LOLúNL�EXOXQDPD�
PÕúWÕU��S!�������7DEOR�9,,��

7DEOR�9,,���'<7�0HVDIHVL�LOH�GL÷HU�VRQXo�|Oo�POHUL�DUDVÕQGDNL�LOLúNL

<):<1̪5)
3RVWPHQRSR]DO�NDGÕQODUGD�IL]LNVHO�DNWLYLWH�G�]H\LQLQ��IRQNVL�
\RQHO� NDSDVLWH�� NDUGL\RYDVN�OHU� ULVN� IDNW|UOHUL�� PHQRSR]DO�
VHPSWRPODU� YH� \DúDP� NDOLWHVL� LOH� LOLúNLVLQLQ� LQFHOHQGL÷L�
oDOÕúPDPÕ]GD� IL]LNVHO� DNWLYLWH� G�]H\L� LOH� IRQNVL\RQHO�
NDSDVLWH��NDUGL\DN�ULVN�IDNW|UOHUL��PHQRSR]DO�VHPSWRPODU�YH�
\DúDP� NDOLWHVL� DUDVÕQGD� LOLúNL� EXOXQDPD]NHQ�� IRQNVL\RQHO�
NDSDVLWH� LOH� NDUGL\RYDVN�OHU� ULVN� IDNW|UOHUL� YH� YD]RPRWRU�
VHPSWRPODU�DUDVÕQGD�LOLúNL�EXOXQPXúWXU�
dDOÕúPDPÕ]D� GDKLO� HGLOHQ� ROJXODUÕQ� G�ú�N� G�]H\� IL]LNVHO�
DNWLYLWH\H� VDKLS�ROGX÷X�YH��'<7�PHVDIHVLQLQ� LVH�EHNOHQHQ�
\�U�PH� PHVDIHVL� GH÷HULQLQ� DOWÕQGD� NDODUDN� IRQNVL\RQHO�
NDSDVLWHOHULQLQ� GH� G�ú�N� ROGX÷X� EHOLUOHQPLúWLU�� $QFDN��
IL]LNVHO� DNWLYLWH� G�]H\L� LOH� IRQNVL\RQHO� NDSDVLWH� DUDVÕQGD�
DQODPOÕ�ELU�LOLúNL�VDSWDQPDPÕúWÕU��/LWHUDW�UGH��SRVWPHQRSR]DO�

IL]LNVHO� DNWLYLWH� G�]H\L� LOH� IRQNVL\RQHO� NDSDVLWH� DUDVÕQGDNL�
LOLúNL\L� LQFHOH\HQ� oDOÕúPDODUÕQ� oR÷XQOX÷X� LOLúNL� HOGH� HWPLú�
LNHQ� oDOÕúPDPÕ]OD� EHQ]HU� úHNLOGH� LOLúNL� EXOXQPDGÕ÷ÕQÕ�
J|VWHUHQ� oDOÕúPDODU� GD� EXOXQPDNWDGÕU� ������ 3RVWPHQRSR]DO�
NDGÕQODUGD� IRQNVL\RQHO� NDSDVLWH�� NDV� IRQNVL\RQX� YH� J�QO�N�
DGÕP�VD\ÕVÕ�DUDVÕQGDNL�LOLúNLQLQ�LQFHOHQGL÷L�ELU�oDOÕúPD��VRQX�
FXQGD� J�QO�N� ������� DGÕP� PLNWDUÕ�� GDKD� L\L� Y�FXW�
NRPSR]LV\RQX�YH�GDKD�\�NVHN�NDUGL\RYDVN�OHU�IRQNVL\RQOD�
UOD� LOLúNLOL� EXOXQXUNHQ� QH� IRQNVL\RQHO� NDSDVLWH� QH� GH� NDV�
IRQNVL\RQODUÕ� SRVWPHQRSR]DO� NDGÕQODUGD� J�QO�N� DGÕPODUOD�
LOLúNLOL�J|U�OPHPLúWLU������
dDOÕúPDPÕ]� |]HOLQGH� LOLúNL� EXOXQDPDPD� QHGHQOHUL� RODUDN��
NÕUVDO�NHVLPGH�oR÷XQOX÷X�HY�KDQÕPODUÕQGDQ�ROXúDQ�NDGÕQODUÕQ�
IL]LNVHO� DNWLYLWH� W�UOHULQLQ� oR÷XQOXNOD� HY� LoL� LKWL\DoODUÕ�
NDUúÕODPD\D� \|QHOLN� DNWLYLWHOHUGHQ� ROXúPDVÕ� QHGHQL\OH�
\�U�PH� LOH� GH÷HUOHQGLULOHQ� IRQNVL\RQHO� NDSDVLWH� |Oo�P�QH�
\DQVÕWÕODPDPÕú� ROPDVÕQGDQ�ND\QDNODQGÕ÷Õ� G�ú�Q�OPHNWHGLU��
)L]LNVHO� DNWLYLWH� G�]H\LQLQ� oRN� \|QO�� GH÷HUOHQGLULOPHVL� LOH�
�'<7� LOH� GH÷HUOHQGLULOHQ� IRQNVL\RQHO� NDSDVLWHQLQ� LOLúNLOL�
EXOXQDELOHFH÷L� YH\D� IRQNVL\RQHO� NDSDVLWH� GH÷HUOHQGLUPH�
\|QWHPL� RODUDN� |UQHNOHP� JUXEXPX]XQ� DNWLYLWHOHULQH� GDKD�
X\JXQ�RODFDN��VW�HNVWUHPLWH\H�\|QHOLN�ELU�WHVW�LOH�GH÷HUOHQGLU�
LOPHVL�GXUXPXQGD�LOLúNL�
EXOXQDELOHFH÷L�|Q�J|U�OPHNWHGLU�)UDPLQJKDP�5LVN�6NRUX��RQ�
\ÕO�LoLQGH�NDUGL\RYDVN�OHU�KDVWDOÕ÷D�\DNDODQPD�ULVNLQL�KHVDS�
ODPDNWDGÕU�� dDOÕúPDPÕ]GD� )UDPLQJKDP� 5LVN� 6NRUX� ���
EXOXQPXú�YH�NDWÕOÕPFÕODU�G�ú�N�ULVNOL�RODUDN�GH÷HUOHQGLULOP�
LúWLU��dDOÕúPDPÕ]GD�)UDPLQJKDP�ULVN�VNRUX�LOH�IL]LNVHO�DNWLYL�
WH�G�]H\L�DUDVÕQGD�DQODPOÕ�LOLúNL�EXOXQDPDPÕúWÕU��/LWHUDW�UGH�
IL]LNVHO� DNWLYLWH� G�]H\LQLQ� \�NVHN� ROPDVÕQÕQ� GDKD� G�ú�N�
NDUGL\RYDVN�OHU� ULVN� IDNW|U�� LOH� LOLúNLOL� ROGX÷XQX� VDYXQDQ�
ELUoRN�oDOÕúPD�PHYFXWWXU��3UHPHQDSR]DO��SHULPHQRSR]DO�YH�
SRVWPHQRSR]DO�NDGÕQODUGD� IL]LNVHO�DNWLYLWH�G�]H\L� LOH�NDUGL�
\RYDVN�OHU�ULVN�DUDVÕQGDNL� LOLúNL\L� LQFHOH\HQ�&ROSDQL�YH�DUN�
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JHoHQ� V�UHOHUL� oRN� JHQLú� ELU� DUDOÕNWD� \HU� DOPDVÕ� QHGHQL\OH��
NDWÕOÕPFÕODU�HUNHQ�SRVWPHQRSR]DO��JHo�SRVWPHQRSR]DO�YH�oRN�
JHo�SRVWPHQRSR]DO�G|QHPH�D\UÕODUDN�\DSÕODQ�GH÷HUOHQGLUP�
HOHU� NDUúÕODúWÕUÕOGÕ÷ÕQGD� HOGH� HGLOHQ� VRQXoODUÕQ� )UDPLQJKDP�
5LVN� 6NRUX� GÕúÕQGD� JUXSODU� DUDVÕQGD� DQODPOÕ� IDUN� J|VWHU�
PHGL÷L�EHOLUOHQPLúWLU��)UDPLQJKDP�ULVN�VNRUXQGD�HOGH�HGLOHQ�
IDUNOÕOÕ÷ÕQ�� NDUGL\RYDVN�OHU� ULVNLQ� \Dú� LOH� RODQ� SR]LWLI�
LOLúNLVLQGHQ� ND\QDNODQGÕ÷Õ� G�ú�Q�OPHNWHGLU�� 'L÷HU� WDUDIWDQ�
IL]LNVHO� DNWLYLWH� YH� IRQNVL\RQHO� NDSDVLWHGHNL� JUXSODU� DUDVÕ�
EHQ]HUOL÷LQ� LVH�� NDWÕOÕPFÕODUÕQ� ���¶ÕQÕQ� HY� KDQÕPÕ� ROPDVÕ�
QHGHQL\OH�KDQJL� \Dú�JUXEXQGD�YH\D�PHQDSR]� VRQUDVÕ� KDQJL�
G|QHPGH� ROPDODUÕQGDQ� HWNLOHQPHNVL]LQ� UXWLQ� RODQ� DNWLYLWH�
G�]H\OHULQGHQ�ND\QDNODQGÕ÷Õ�|Q�J|U�OPHNWHGLU�
gUQHNOHP�JUXEXPX]XQ�|]HOOLNOHUL�QHGHQL\OH��VRQXoODUÕPÕ]ÕQ�

W�P�7�UN� NDGÕQODUÕQD� JHQHOOHQHPH\HFHN� ROPDVÕ� oDOÕúPDQÕQ�
NÕVÕWOÕOÕ÷Õ�RODUDN�EHOLUWLOHELOLU��d�QN��oDOÕúPDPÕ]GDNL�NDGÕQODU�
NÕUVDO�ELU�NHVLPL�WHPVLO�HWPHNWHGLU��(÷LWLP�GXUXPODUÕ��oDOÕúPD�
GXUXPODUÕ��PHVOHNOHUL��PHQRSR]D�YH�\DúDPD�EDNÕúODUÕ�NHQWVHO�
KD\DWWDNL�NDGÕQODUGDQ�IDUNOÕ�ROGX÷X�LoLQ�VRQXoODUÕPÕ]ÕQ�GDKD�
oRN�NÕUVDO�NHVLPL�\DQVÕWWÕ÷ÕQÕ�V|\OH\HELOLUL]�
'L÷HU� ELU� OLPLWDV\RQ� RODUDN� GD� IL]LNVHO� DNWLYLWH� G�]H\LQLQ�
GH÷HUOHQGLULOPHVLQGH� ,3$4� NÕVD� IRUPX� NXOODQPDPÕ]GÕU��
.DWÕOÕPFÕODUÕPÕ]ÕQ�\DúDP�úHNLOOHULQH�X\JXQ�úHNLOGH�IDUNOÕ�ELU�
IL]LNVHO� DNWLYLWH� GH÷HUOHQGLUPH� \|QWHPL� LOH� GDKD� GHWD\OÕ�
IL]LNVHO�DNWLYLWH�G�]H\L�GH÷HUOHQGLUPHVL�\DSÕODELOLUGL��

SONUÇ
$UDúWÕUPDGDQ� HOGH� HGLOHQ� YHULOHU� GR÷UXOWXVXQGD��
SRVWPHQRSR]DO�G|QHPGHNL�NDGÕQODUÕQ�IL]LNVHO�DNWLYLWH�
G�]H\LQLQ�� IRQNVL\RQHO� NDSDVLWH�� NDUGL\RYDVN�OHU� ULVN�
IDNW|UOHUL��PHQRSR]DO�VHPSWRPODU�YH�\DúDP�NDOLWHVL�LOH�LOLúNL�
VL�LQFHOHQPLúWLU�YH�IL]LNVHO�DNWLYLWH�G�]H\LQLQ�EX�SDUDPHWUHOHU�
LOH� LOLúNLOL� ROPDGÕ÷Õ� VRQXFXQD� YDUÕOPÕúWÕU�� 'L÷HU� WDUDIWDQ��
IRQNVL\RQHO� NDSDVLWH� D]DOGÕNoD� NDUGL\RYDVN�OHU� ULVN�
IDNW|U�Q�Q� DUWWÕ÷Õ�� IRQNVL\RQHO� NDSDVLWH� DUWWÕNoD� YD]RPRWRU�
PHQRSR]� VHPSWRPODUÕQ� DUWWÕ÷Õ�EXOXQPXúWXU��3RVWPHQRSR]DO�
VHPSWRPODU� YH� NDUGL\RYDVN�OHU� KDVWDOÕNODU�� \DúDP� NDOLWHVL��
PRUWDOLWH�YH�PRUELGLWH\L�HWNLOH\HQ�GXUXPODU�RODUDN�J|U�OPH�
NWHGLU�� .RQWURO� DOWÕQD� DOÕQPDVÕ� YH� NDUGL\RYDVN�OHU� ULVNOHULQ�
HWNLOHULQLQ�D]DOPDVÕ�DPDFÕ\OD�LOLúNLOL�IDNW|UOHULQ�EHOLUOHQPHVL�
YH� HWNLOHULQLQ� D]DOWÕOPDVÕ� DPDFÕ\OD� IDUNOÕ� SRS�ODV\RQODUGD�
IDUNOÕ� |UQHNOHP� JUXSODUÕ\OD� GDKD� LOHUL� oDOÕúPDODUD� LKWL\Do�
YDUGÕU�

(WLN�.RPLWH�2QD\Õ��%X�DUDúWÕUPD��LOJLOL�W�P�XOXVDO�G�]HQOH�
PHOHUH�� NXUXPVDO� SROLWLNDODUD� YH� +HOVLQNL� %LOGLUJHVLQLQ�
LONHOHULQH�X\JXQGXU�YH�+DOLo�hQLYHUVLWHVL�øVWDQEXO�*LULúLPVHO�
2OPD\DQ�.OLQLN�$UDúWÕUPDODU� (WLN�.XUXOX� WDUDIÕQGDQ� RQD\�
ODQPÕúWÕU��RQD\�QXPDUDVÕ�������������WDULKOL�YH�����VD\ÕOÕ���

+DVWD� 2QDPÕ�7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH�
+HOVLQNL� 'HNODUDV\RQXQD� J|UH� SURVHG�UOHUGHQ� |QFH� \D]ÕOÕ�
ELOJLOHQGLULOPLú�RQDP�DOÕQPÕúWÕU�

<D]DU�.DWNÕODUÕ��)LNLU� ±� 6�6���+�g���7DVDUÕP� �� 6�6���+�g���
'HQHWOHPH� ±� 6�6��� .D\QDNODU� �� 6�6��� +�g��� 0DO]HPHOHU� ��
+�g��� 9HUL� 7RSODQPDVÕ� YH�YH\D� øúOHPHVL� �� +�g��� � $QDOL]�
YH�YH\D�<RUXP���6�6���+�g���/LWHUDW�U�7DUDPDVÕ���6�6���+�g���
<D]Õ\Õ�<D]DQ���6�6���+�g���(OHúWLUHO�øQFHOHPH�±�6�6�

dÕNDU�dDWÕúPDVÕ��<D]DUODUÕQ� EH\DQ� HGHFHN� oÕNDU� oDWÕúPDVÕ�
\RNWXU�

)LQDQVDO� 'HVWHN��<D]DUODU� EX� oDOÕúPD� LoLQ� ILQDQVDO� GHVWHN�
DOPDGÕNODUÕQÕ�EH\DQ�HWPLúOHUGLU�

%X�PDNDOH�'U��g÷U��h\��6HGD�6DND
QÕQ�GDQÕúPDQOÕ÷ÕQGD
)]W��+D]DO�g]JHQ
LQ�+DOLo�hQLYHUVLWHVL�/LVDQV�VW��(÷LWLP�
(QVWLW�V��)L]\RWHUDSL�YH�5HKDELOLWDV\RQ�$QDELOLP�'DOÕ¶QGD�
\DSPÕú�ROGX÷X�\�NVHN�OLVDQV�WH]LQGHQ��UHWLOPLúWLU�

.DWÕOÕPFÕODUÕQ� �����¶LQL� oRN� JHo� G|QHPGHNL� PHQRSR]DO�
NDGÕQODUÕQ� ROXúWXUGX÷X� J|U�OPHNWHGLU�� -LQHNRORMLN� DPHOL\DW�
JHoPLúL��G�]HQOL�LODo�NXOODQÕPÕ��HJ]HUVL]�DOÕúNDQOÕ÷Õ�YH�NURQLN�
KDVWDOÕN� YDUOÕ÷Õ� GXUXPXQD� J|UH� ,3$4� VNRUODUÕ�
NDUúÕODúWÕUÕOGÕ÷ÕQGD��MLQHNRORMLN�DPHOL\DW�JHoPLúL��G�]HQOL�LODo�
NXOODQÕPÕ�YH�HJ]HUVL]�DOÕúNDQOÕ÷Õ�RODQ�YH�ROPD\DQ�NDWÕOÕPFÕODU�
DUDVÕQGD� ,3$4� VNRUODUÕ� DoÕVÕQGDQ� IDUN� EXOXQDPD]NHQ�
�S!�������NURQLN�KDVWDOÕN�YDUOÕ÷Õ�RODQ�YH�ROPD\DQ�NDWÕOÕPFÕODU�
DUDVÕQGD�,3$4�VNRUODUÕ�DoÕVÕQGDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�
IDUN�ROGX÷X�J|U�OP�úW�U��S��������7DEOR�,,,���

7DEOR� ,,,�� .DWÕOÕPFÕODUÕQ� MLQHNRORMLN� DPHOL\DW� JHoPLúL�� NURQLN� KDVWDOÕN�
YDUOÕ÷Õ�� G�]HQOL� LODo� NXOODQÕPÕ� YH� HJ]HUVL]� DOÕúNDQOÕ÷Õ� GXUXPXQD� J|UH�
JUXSODQGÕUÕOÕS�IL]LNVHO�DNWLYLWH�G�]H\L�SXDQÕ�DoÕVÕQGDQ�NDUúÕODúWÕUÕOPDVÕ

.DWÕOÕPFÕODUÕQ��W�P�GH÷HUOHQGLUPH�YHULOHUL�7DEOR�,9¶WH�VXQXO�
PXúWXU�� (OGH� HGLOHQ� IL]LNVHO� YH� |OoHN� GH÷HUOHQGLUPH�
VRQXoODUÕQÕQ�PHQRSR]�G|QHPLQH�J|UH�NDUúÕODúWÕUÕOPDVÕ�7DEOR�
9¶GH�YHULOPLúWLU��

7DEOR�,9��7�P�NDWÕOÕPFÕODUÕQ�IL]LNVHO�YH�|OoHN�GH÷HUOHQGLUPH�VRQXoODUÕ

7DEOR� 9�� 0HQRSR]� G|QHPLQH� J|UH� IL]LNVHO� YH� |OoHN� GH÷HUOHQGLUPH�
VRQXoODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕ

%XQD� J|UH�� NDWÕOÕPFÕODUÕQ� HUNHQ�� JHo� YH\D� oRN� JHo�
SRVWPHQRSR]DO�G|QHPGH�ROPDODUÕ�\DOQÕ]FD�)UDPLQJKDP�5LVN�
6NRUX
QGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN� \DUDWPÕúWÕU�
�S��������,3$4�YH��'<7�GH÷HUOHQGLUPHOHULQLQ�GL÷HU�GH÷HU�
OHQGLUPH� \|QWHPOHUL� LOH� RODQ� LOLúNLVL� LVH�7DEOR�9,� YH�7DEOR�
9,,¶GD�VXQXOPXúWXU��

7DEOR�9,��,3$4�LOH�GL÷HU�VRQXo�|Oo�POHUL�DUDVÕQGDNL�LOLúNL

Methods:
����ZRPHQ�LQ�WKH�SRVWPHQRSDXVDO�SHULRG��EHWZHHQ�WKH�DJHV�RI�
�������ZHUH�LQFOXGHG�LQ�RXU�VWXG\��'HPRJUDSKLF�LQIRUPDWLRQ�
RI�WKH�SDUWLFLSDQWV�ZDV�UHFHLYHG��,QWHUQDWLRQDO�3K\VLFDO�$FWLY�
LW\� 4XHVWLRQQDLUH� VKRUW� IRUP� �,3$4�� IRU� GHWHUPLQDWLRQ� RI�
SK\VLFDO�DFWLYLW\�OHYHO�DQG���0LQXWH�:DON�7HVW���0:7��IRU�
DVVHVVPHQW�RI�IXQFWLRQDO�FDSDFLW\�ZHUH�XVHG��&DUGLRYDVFXODU�
ULVNV�ZHUH�TXHVWLRQHG��DQG�)UDPLQJKDP�5LVN�6FRUH�
ZDV�FDOFXODWHG��0HQRSDXVDO�V\PSWRPV�ZHUH�HYDOXDWHG�E\�WKH�
0HQRSDXVH�5DWLQJ�6FDOH��056���4XDOLW\�RI�OLIH�ZDV�DVVHVVHG�
ZLWK�1RWWLQJKDP�+HDOWK�3URILOH��1+3��DQG�0HQRSDXVH�6SH�
FLILF�4XDOLW\�RI�/LIH�6FDOH��064/���

Results: 
7KHUH� ZDV� QR� VWDWLVWLFDOO\� VLJQLILFDQW� UHODWLRQVKLS� EHWZHHQ�
,3$4� ZLWK� �0:7�� 056�� )UDPLQJKDP� 6FRUH�� 1+3� DQG�
064/��S!�������� �$�VWDWLVWLFDOO\�VLJQLILFDQW�FRUUHODWLRQ�ZDV�
IRXQG� EHWZHHQ� WKH� �0:7� GLVWDQFH� DQG� WKH� )UDPLQJKDP�
6FRUH��U ��������DQG�WKH�YDVRPRWRU�GLPHQVLRQ�YDULDEOH�RI�WKH�
064/��U ��������S��������

Conclusion:
,W� ZDV� FRQFOXGHG� WKDW� WKH� OHYHO� RI� SK\VLFDO� DFWLYLW\� LQ�
SRVWPHQRSDXVDO�ZRPHQ�LQFOXGHG�LQ�RXU�VWXG\�ZDV�QRW�DVVRFL�
DWHG� ZLWK� IXQFWLRQDO� FDSDFLW\�� FDUGLRYDVFXODU� ULVN� IDFWRUV��
PHQRSDXVDO�V\PSWRPV��DQG�TXDOLW\�RI�OLIH��DQG�WKDW�WKHUH�ZDV�
D�UHODWLRQVKLS�EHWZHHQ�IXQFWLRQDO�FDSDFLW\�DQG�FDUGLRYDVFXODU�
ULVN�IDFWRU�DQG�YDVRPRWRU�PHQRSDXVDO�V\PSWRPV�

Key Words: 
3RVWPHQRSDXVDO�� 3K\VLFDO� $FWLYLW\� /HYHO�� 0HQRSDXVDO�
6\PSWRP��4XDOLW\�RI�/LIH��)XQFWLRQDO�&DSDFLW\��&DUGLRYDV�
FXODU�5LVN��

/ʈ:ʈ̪
'�Q\D� 6D÷OÕN� gUJ�W�� �'6g�¶Q�Q� WDQÕPODPDVÕQD� J|UH�
PHQRSR]� �o� DQD� G|QHPGHQ� ROXúPDNWDGÕU�� PHQRSR]GDQ�
|QFHNL� ���� \ÕOOÕN� V�UH� SUHPHQRSR]DO� G|QHP�� VRQ� DGHWWHQ�
VRQUD� JHoHQ� ��� D\OÕN� G|QHP� SHULPHQRSR]DO� G|QHP�� EX�
G|QHPGHQ�VRQUDNL�����\ÕOOÕN�V�UH�LVH�SRVWPHQRSR]DO�G|QHP�
RODUDN� LVLPOHQGLULOLU� ���� ���� 0HQRSR]OD� ELUOLNWH� oRN� oHúLWOL�
IL]\RORMLN�YH�SVLNRORMLN�GH÷LúLNOLNOHU�RUWD\D�oÕNDU��%X�GH÷LúLN�
OLNOHUGHQ�ED]ÕODUÕ��X\NX�ER]XNOXNODUÕ��WHUOHPH��DWHú�EDVPDVÕ��
oDUSÕQWÕ��EDú�D÷UÕVÕ��GHSUHV\RQ��NDV�NHPLN�D÷UÕODUÕ��XQXWNDQ�
OÕN��YDMLQDO�DWURIL��LUULWDV\RQ�YH�NXUXOXN�JLEL�GH÷LúLNOLNOHUGLU��
8]XQ�V�UH�GH�LVH��RVWHRSRUR]��NDUGL\RYDVN�OHU�KDVWDOÕNODU�YH�
NDQVHUOHULQ�J|U�OPH�RUDQODUÕQGD�DUWÕú�J|U�OPHNWHGLU��7�P�EX�
GH÷LúLNOLNOHU� LVH�NDGÕQODUÕQ�\DúDP�NDOLWHVLQL�ROXPVX]�\|QGH�
HWNLOHPHNWHGLU� ���� ����<DúDP� V�UHVLQLQ� X]DPDVÕ\OD� NDGÕQODU�
KD\DWODUÕQÕQ� E�\�N� ELU� NÕVPÕQÕ� EX� G|QHPGH� JHoLUPH\H�
EDúODPÕúODUGÕU�� gVWURMHQLQ� NRUX\XFX� HWNLVLQLQ� RUWDGDQ�
NDONPDVÕ� LOH� PHQRSR]� VRQUDVÕ� G|QHPGH� NDOS� GDPDU�
KDVWDOÕNODUÕQÕQ� DUWPDVÕ� PRUELGLWH� YH� PRUWDOLWH\L� DUWWÕUPDN�
WDGÕU�� 0HQRSR]� G|QHPL� NDGÕQ� \DúDPÕQGD� NULWLN� ELU� ]DPDQ�
QRNWDVÕGÕU� YH� NDUGL\RYDVN�OHU� KDVWDOÕN� ULVN� IDNW|UOHULQLQ�
YDUOÕ÷Õ�GLNNDWH�DOÕQPDOÕGÕU������
)L]LNVHO� DNWLYLWH�� RUWD� \DúWDNL� NDGÕQODUÕQ� VD÷OÕN� GXUXPODUÕQÕ�

NRUXPDODUÕ� LoLQ� HQ� L\L� WDYVL\HGLU�� '�]HQOL� IL]LNVHO� DNWLYLWH�
\DSPDQÕQ� EHGHQ� YH� UXK� VD÷OÕ÷Õ� �]HULQH� HWNLVLQLQ� \DQÕQGD�
VRV\DO� \|QGHQ� JHOLúLP� YH� JHOHFHNWHNL� \DúDP� �]HULQH� GH�
ELUoRN� ROXPOX� HWNLVL� EXOXQPDNWDGÕU� ����� 0HQRSR]D� ED÷OÕ�
úLND\HWOHULQ� \R÷XQOX÷X�� NDGÕQODUÕQ� E�\�N� NÕVPÕQGD� RUWD�
G�]H\GHGLU� YH� IL]LNVHO�� SVLNRORMLN� YH� VRV\DO� G�]H\OHUGH�
VD÷OÕNOD� LOLúNLOL�\DúDP�NDOLWHVLQL�|QHPOL�|Oo�GH�HWNLOHPHNWH�
GLU��)L]LNVHO�DNWLYLWH�G�]H\L�YH�NOLPDNWHULN�EHOLUWLOHU�DUDVÕQGD�
NL�LOLúNL\L�GH÷HUOHQGLUHQ�ELU�oDOÕúPDGD�IL]LNVHO�DNWLYLWH�G�]H\L�
\�NVHN� RODQ� PHQRSR]DO� G|QHPGHNL� NDGÕQODUGD� YD]RPRWRU�
VRUXQODUÕQ�GDKD�D]�\DúDQGÕ÷Õ�EXOXQPXúWXU��<DSÕODQ�EDúND�ELU�
oDOÕúPDGD�LVH��G�]HQOL�IL]LNVHO�DNWLYLWHQLQ�IL]LNVHO�YH�SVLNROR�
MLN� VHPSWRPODU� GDKLO� PHQRSR]� VHPSWRPODUÕQÕ� D]DOWDUDN�
PHQRSR]�VRQUDVÕ�G|QHPGH�\DúDP�NDOLWHVLQL�DUWÕUGÕ÷Õ�J|VWHU�
LOPLúWLU� ���� ���� 3RVWPHQRSR]DO� NDGÕQODUGD�� IL]LNVHO� DNWLYLWH�
G�]H\L� LOH� NDUGL\RYDVN�OHU� ULVN� YH� PHQRSR]DO� VHPSWRPODU�
�]HULQH�HWNLVLQL�LQFHOH\HQ�VÕQÕUOÕ�VD\ÕGD�oDOÕúPD�EXOXQPDNOD�
ELUOLNWH��WDP�ELU�ILNLU�ELUOL÷L�EXOXQPDPDNWDGÕU��dDOÕúPDPÕ]GD��
SRVWPHQRSR]DO�NDGÕQODUÕQ�IL]LNVHO�DNWLYLWH�G�]H\LQLQ�IRQNVL\�
RQHO� NDSDVLWH�� NDUGL\RYDVN�OHU� ULVN� IDNW|UOHUL�� PHQRSR]DO�
VHPSWRPODU� YH� \DúDP� NDOLWHVL� LOH� LOLúNLVLQLQ� LQFHOHQPHVL�
DPDoODQPÕúWÕU�

GEREÇ ve YÖNTEM
$UDúWÕUPD�|UQHNOHPLQL�$QWDO\D�LOL��*D]LSDúD�LOoHVL�*D]LSDúD�
0HUNH]�6D÷OÕN�2FD÷Õ�E�Q\HVLQGH�ND\ÕWOÕ�DLOH�KHNLPL�WDUDIÕQ�
GDQ�PHQRSR]� WDQÕVÕ�DODQ�NDGÕQODU�ROXúWXUPXúWXU��7H]�RODUDN�
\�U�W�OHQ� oDOÕúPD� LoLQ� +DOLo� hQLYHUVLWHVL� *LULúLPVHO�
2OPD\DQ� .OLQLN�$UDúWÕUPDODU� (WLN� .XUXOX¶QGDQ� HWLN� NXUXO�
RQD\Õ�������������WDULKOL�YH�����VD\ÕOÕ��DOÕQPÕú�YH�oDOÕúPD\Õ�
NDEXO�HGHQ�J|Q�OO�OHUH�ELOJL�YHULOGLNWHQ�VRQUD�J|Q�OO��RQDP�
IRUPX� LP]DODWÕOPÕúWÕU�� /LWHUDW�U� LQFHOHQGL÷LQGH� IL]LNVHO�
DNWLYLWH� YH� NDUGL\RYDVN�OHU� ULVN� IDNW|UOHUL� DUDVÕQGD� G�ú�N�
G�]H\� NRUHODV\RQODU� �U ������� VDSWDQGÕ÷Õ� ELOGLULOPHNWHGLU�
�����%XUDGDQ�\ROD�oÕNDUDN��oDOÕúPDQÕQ�G�ú�N�G�]H\�NRUHODV�
\RQ� �U �������KHGHIL� LOH������J�o�YH�����J�YHQ�G�]H\LQH�
VDKLS�RODELOPHVL�LoLQ�|UQHNOHP�E�\�NO�÷�Q�Q����YDND�ROPDVÕ�
JHUHNWL÷L� KHVDSODQPÕúWÕU� ����� $QFDN� oDOÕúPDPÕ]� ELU�
NDWÕOÕPFÕQÕQ� oDOÕúPD\D� GHYDP� HWPHN� LVWHPHPHVL� QHGHQL\OH�
���NDWÕOÕPFÕ�LOH�WDPDPODQPÕúWÕU�
$UDúWÕUPD\D� GDKLO� HGLOPH� NULWHUOHUL�� ������ \DúODUÕ� DUDVÕQGD�
ROPDN�� SRVWPHQRSR]DO� G|QHPGH� EXOXQPDN�� oDOÕúPD\D�
NDWÕOPD\D�J|Q�OO��ROPDN��LVWHQHQ�WHWNLNOHULQ�VRQ���D\�LoLQGH�
\DSÕOPÕú�ROPDVÕGÕU��+RUPRQ�UHSODVPDQ�WHGDYLVL�DODQ��KHUKDQ�
JL� ELU� NDQVHU� WDQÕVÕ� QHGHQL� LOH� NHPRWHUDSL� YH\D� UDG\RWHUDSL�
WHGDYLVL� DODQ�� IL]LNVHO� DNWLYLWH\H� HQJHO� RUWRSHGLN�Q|URORMLN�
�SXOPRQHU�NDUGL\DN� SUREOHPL� RODQ� ROJXODU� LVH� oDOÕúPD� GÕúÕ�
EÕUDNÕOPÕúWÕU�� 2OJXODUÕQ� GHPRJUDILN� ELOJLOHUL� VRUX� FHYDS�
úHNOLQGH� ND\GHGLOPLúWLU��.DGÕQODUÕQ�� DGÕ� VR\DGÕ�� \DúÕ�� ER\X��
NLORVX�� JHEHOLN� YH� GR÷XP� VD\ÕVÕ�� PHGHQL� GXUXPX�� H÷LWLP�
G�]H\L��PHVOH÷L��MLQHNRORMLN�DPHOL\DW�JHoPLúL��NURQLN�KDVWDOÕN�
YDUOÕ÷Õ��G�]HQOL�NXOODQGÕ÷Õ� LODo��G�]HQOL� HJ]HUVL]� DOÕúNDQOÕ÷Õ��
VLJDUD�DONRO�DOÕúNDQOÕ÷Õ�YH�VRQ���J�Q�LoHULVLQGH��J|÷�V�D÷UÕVÕ��
QHIHV� GDUOÕ÷Õ�� EDFDNODUGD� úLúOLN� ROXS� ROPDGÕ÷Õ�� J|÷�VWH�
oDUSÕQWÕ� KLVVL�� G�]HQVL]OLN�YH�NDOS�KÕ]ÕQGD�ELU� DUWÕú� KLVVHGLS�
KLVVHWPHGLNOHULQLQ� VRUJXODQGÕ÷Õ� ELU� NDWÕOÕPFÕ� ELOJL� IRUPX�
GROGXUXOPXúWXU�� )L]LNVHO� DNWLYLWH� G�]H\OHULQLQ� GH÷HUOHQGLU�
LOPHVL�DPDFÕ\OD��8OXVODUDUDVÕ�)L]LNVHO�$NWLYLWH�$QNHWL��,3$4��

%XQD� J|UH�� ,3$4� LOH� �'<7�� )UDPLQJKDP� 6NRUX�� 06'g��
163�YH�0g<.g�DUDVÕQGD� LVWDWLVWLNVHO�RODUDN�DQODPOÕ� LOLúNL�
EXOXQDPDPÕúWÕU� �S!������ �7DEOR� 9,��� �'<7� PHVDIHVL� LOH�
)UDPLQJKDP�6NRUX�YH�0g<.g�YD]RPRWRU�ER\XW�GH÷LúNHQL�
DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� LOLúNL� EXOXQXUNHQ�
�S��������06'g�� 163� YH�0g<.g� �YD]RPRWRU� GH÷LúNHQL�
GÕúÕQGD��DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�LOLúNL�EXOXQDPD�
PÕúWÕU��S!�������7DEOR�9,,��

7DEOR�9,,���'<7�0HVDIHVL�LOH�GL÷HU�VRQXo�|Oo�POHUL�DUDVÕQGDNL�LOLúNL

<):<1̪5)
3RVWPHQRSR]DO�NDGÕQODUGD�IL]LNVHO�DNWLYLWH�G�]H\LQLQ��IRQNVL�
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EDúODPDGDQ� |QFH� ELUH\OHU� HQ� D]� ��� GDNLND� RWXUPD�
SR]LV\RQXQGD�GLQOHQGLULOPLúWLU��7HVW�EDúODQJÕFÕQGD�YH�VRQXQ�
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6NRUX�KHVDSODQPÕúWÕU��%LUH\OHULQ�+'/��/'/��WRWDO�NROHVWHURO��
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3RVWPHQRSR]DO�NDGÕQODUGD�IL]LNVHO�DNWLYLWH�G�]H\LQLQ��IRQNVL�
\RQHO� NDSDVLWH�� NDUGL\RYDVN�OHU� ULVN� IDNW|UOHUL�� PHQRSR]DO�
VHPSWRPODU� YH� \DúDP� NDOLWHVL� LOH� LOLúNLVLQLQ� LQFHOHQGL÷L�
oDOÕúPDPÕ]GD� IL]LNVHO� DNWLYLWH� G�]H\L� LOH� IRQNVL\RQHO�
NDSDVLWH��NDUGL\DN�ULVN�IDNW|UOHUL��PHQRSR]DO�VHPSWRPODU�YH�
\DúDP� NDOLWHVL� DUDVÕQGD� LOLúNL� EXOXQDPD]NHQ�� IRQNVL\RQHO�
NDSDVLWH� LOH� NDUGL\RYDVN�OHU� ULVN� IDNW|UOHUL� YH� YD]RPRWRU�
VHPSWRPODU�DUDVÕQGD�LOLúNL�EXOXQPXúWXU�
dDOÕúPDPÕ]D� GDKLO� HGLOHQ� ROJXODUÕQ� G�ú�N� G�]H\� IL]LNVHO�
DNWLYLWH\H� VDKLS�ROGX÷X�YH��'<7�PHVDIHVLQLQ� LVH�EHNOHQHQ�
\�U�PH� PHVDIHVL� GH÷HULQLQ� DOWÕQGD� NDODUDN� IRQNVL\RQHO�
NDSDVLWHOHULQLQ� GH� G�ú�N� ROGX÷X� EHOLUOHQPLúWLU�� $QFDN��
IL]LNVHO� DNWLYLWH� G�]H\L� LOH� IRQNVL\RQHO� NDSDVLWH� DUDVÕQGD�
DQODPOÕ�ELU�LOLúNL�VDSWDQPDPÕúWÕU��/LWHUDW�UGH��SRVWPHQRSR]DO�

IL]LNVHO� DNWLYLWH� G�]H\L� LOH� IRQNVL\RQHO� NDSDVLWH� DUDVÕQGDNL�
LOLúNL\L� LQFHOH\HQ� oDOÕúPDODUÕQ� oR÷XQOX÷X� LOLúNL� HOGH� HWPLú�
LNHQ� oDOÕúPDPÕ]OD� EHQ]HU� úHNLOGH� LOLúNL� EXOXQPDGÕ÷ÕQÕ�
J|VWHUHQ� oDOÕúPDODU� GD� EXOXQPDNWDGÕU� ������ 3RVWPHQRSR]DO�
NDGÕQODUGD� IRQNVL\RQHO� NDSDVLWH�� NDV� IRQNVL\RQX� YH� J�QO�N�
DGÕP�VD\ÕVÕ�DUDVÕQGDNL�LOLúNLQLQ�LQFHOHQGL÷L�ELU�oDOÕúPD��VRQX�
FXQGD� J�QO�N� ������� DGÕP� PLNWDUÕ�� GDKD� L\L� Y�FXW�
NRPSR]LV\RQX�YH�GDKD�\�NVHN�NDUGL\RYDVN�OHU�IRQNVL\RQOD�
UOD� LOLúNLOL� EXOXQXUNHQ� QH� IRQNVL\RQHO� NDSDVLWH� QH� GH� NDV�
IRQNVL\RQODUÕ� SRVWPHQRSR]DO� NDGÕQODUGD� J�QO�N� DGÕPODUOD�
LOLúNLOL�J|U�OPHPLúWLU������
dDOÕúPDPÕ]� |]HOLQGH� LOLúNL� EXOXQDPDPD� QHGHQOHUL� RODUDN��
NÕUVDO�NHVLPGH�oR÷XQOX÷X�HY�KDQÕPODUÕQGDQ�ROXúDQ�NDGÕQODUÕQ�
IL]LNVHO� DNWLYLWH� W�UOHULQLQ� oR÷XQOXNOD� HY� LoL� LKWL\DoODUÕ�
NDUúÕODPD\D� \|QHOLN� DNWLYLWHOHUGHQ� ROXúPDVÕ� QHGHQL\OH�
\�U�PH� LOH� GH÷HUOHQGLULOHQ� IRQNVL\RQHO� NDSDVLWH� |Oo�P�QH�
\DQVÕWÕODPDPÕú� ROPDVÕQGDQ�ND\QDNODQGÕ÷Õ� G�ú�Q�OPHNWHGLU��
)L]LNVHO� DNWLYLWH� G�]H\LQLQ� oRN� \|QO�� GH÷HUOHQGLULOPHVL� LOH�
�'<7� LOH� GH÷HUOHQGLULOHQ� IRQNVL\RQHO� NDSDVLWHQLQ� LOLúNLOL�
EXOXQDELOHFH÷L� YH\D� IRQNVL\RQHO� NDSDVLWH� GH÷HUOHQGLUPH�
\|QWHPL� RODUDN� |UQHNOHP� JUXEXPX]XQ� DNWLYLWHOHULQH� GDKD�
X\JXQ�RODFDN��VW�HNVWUHPLWH\H�\|QHOLN�ELU�WHVW�LOH�GH÷HUOHQGLU�
LOPHVL�GXUXPXQGD�LOLúNL�
EXOXQDELOHFH÷L�|Q�J|U�OPHNWHGLU�)UDPLQJKDP�5LVN�6NRUX��RQ�
\ÕO�LoLQGH�NDUGL\RYDVN�OHU�KDVWDOÕ÷D�\DNDODQPD�ULVNLQL�KHVDS�
ODPDNWDGÕU�� dDOÕúPDPÕ]GD� )UDPLQJKDP� 5LVN� 6NRUX� ���
EXOXQPXú�YH�NDWÕOÕPFÕODU�G�ú�N�ULVNOL�RODUDN�GH÷HUOHQGLULOP�
LúWLU��dDOÕúPDPÕ]GD�)UDPLQJKDP�ULVN�VNRUX�LOH�IL]LNVHO�DNWLYL�
WH�G�]H\L�DUDVÕQGD�DQODPOÕ�LOLúNL�EXOXQDPDPÕúWÕU��/LWHUDW�UGH�
IL]LNVHO� DNWLYLWH� G�]H\LQLQ� \�NVHN� ROPDVÕQÕQ� GDKD� G�ú�N�
NDUGL\RYDVN�OHU� ULVN� IDNW|U�� LOH� LOLúNLOL� ROGX÷XQX� VDYXQDQ�
ELUoRN�oDOÕúPD�PHYFXWWXU��3UHPHQDSR]DO��SHULPHQRSR]DO�YH�
SRVWPHQRSR]DO�NDGÕQODUGD� IL]LNVHO�DNWLYLWH�G�]H\L� LOH�NDUGL�
\RYDVN�OHU�ULVN�DUDVÕQGDNL� LOLúNL\L� LQFHOH\HQ�&ROSDQL�YH�DUN�
������¶QÕQ� oDOÕúPDVÕQD� J|UH� J�QO�N� ����� DGÕP� YH� �]HUL�
IL]LNVHO� DNWLYLWHQLQ� PHQRSR]� GXUXPXQGDQ� ED÷ÕPVÕ]� RODUDN�
G�ú�N�G�]H\�NDUGL\RYDVN�OHU�ULVN�LOH�LOLúNLOL�ROGX÷X�EHOLUOHQ�
PLúWLU������%HQ]HU�úHNLOGH�LOLúNL�GXUXPXQX�EHOLUOH\HQ�oDOÕúPD�
ODUGD�IL]LNVHO�DNWLYLWH�G�]H\LQLQ�DNVHOHURPHWUH�YH�SHGRPHWUH�
JLEL� \|QWHPOHUOH� GH÷HUOHQGLULOGL÷L� J|U�OPHNWHGLU� ������
dDOÕúPDPÕ]GD� IRQNVL\RQHO� NDSDVLWH� YH� IL]LNVHO� DNWLYLWH�
G�]H\L�DUDVÕQGD�LOLúNL�EHOLUOHQHPHPH�QHGHQLQGH�ROGX÷X�JLEL��
OLWHUDW�UOH�X\XPOX�úHNLOGH�IL]LNVHO�DNWLYLWH�G�]H\L�YH�NDUGL\R�
YDVN�OHU� ULVN� VNRUX� DUDVÕQGD� LOLúNL� EXOXQDPDPDVÕQÕQ� WHUFLK�
HGLOHQ� IL]LNVHO� DNWLYLWH� GH÷HUOHQGLUPH� \|QWHPL� LOH� LOLúNLOL�
ROGX÷X�G�ú�Q�OPHNWHGLU�
dDOÕúPDPÕ]GD�IL]LNVHO�DNWLYLWH�G�]H\L�LOH�PHQRSR]�VHPSWRP�
ODUÕ�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�EXOXQDPDPÕúWÕU��
)L]LNVHO� DNWLYLWHQLQ� VD÷OÕNOÕ� \DúDP� LoLQ�\D\JÕQ�\DUDUOÕOÕNODUÕ�
ELOLQPHNOH� ELUOLNWH�PHQRSR]� VHPSWRPODUÕQD� HWNLVLQH� LOLúNLQ�
oHOLúNLOL�NDQÕWODU� VXQXOPDNWDGÕU��)L]LNVHO�RODUDN�DNWLI�NDGÕQ�
ODUGD� LQDNWLI� NDGÕQODUD� RUDQOD� GDKD� D]� PHQRSR]DO� úLND\HW�
ROGX÷XQX�ELOGLUHQ�oDOÕúPDODU�ROGX÷X�JLEL��EL]LP�oDOÕúPDPÕ]OD�
EHQ]HU� úHNLOGH� NDUúÕW� VRQXoODU� ELOGLUHQ�� HJ]HUVL]� YH�
PHQRSR]DO� úLND\HWOHU� DUDVÕQGD� LOLúNL� ROPDGÕ÷ÕQÕ� EHOLUWHQ�
oDOÕúPDODUGD�PHYFXWWXU��$UDúWÕUPDFÕODU�EX�GXUXPX��PHQRSR]�
VHPSWRPODUÕ� DoÕVÕQGDQ� HWQLN� JUXSODU� DUDVÕQGDNL� IDUNOÕOÕNODU��
VRV\RGHPRJUDILN�� HNRQRPLN� YH� N�OW�UHO� IDUNOÕOÕNODUÕQ� \DQÕ�

.ÕVD�)RUPX�NXOODQÕOPÕúWÕU�������$QNHWLQ�7�UNoH�JHoHUOLOL÷L�YH�
J�YHQLUOLOL÷L� 6D÷ODP�YH� DUNDGDúODUÕ� WDUDIÕQGDQ������\ÕOÕQGD�
\DSÕOPÕúWÕU� ������ ,3$4� NÕVD� IRUPXQGD� IL]LNVHO� DNWLYLWH��
RWXUPD�� \�U�\�ú�� RUWD� úLGGHWOL� IL]LNVHO� DNWLYLWHOHU�� úLGGHWOL�
IL]LNVHO� DNWLYLWH� RODUDN� G|UW� JUXSWD� LQFHOHQLU�� 7RSODP� VNRU��
\�U�PH��RUWD�úLGGHWOL�YH�úLGGHWOL�IL]LNVHO�DNWLYLWH�GH÷HUOHULQLQ�
WRSODPÕ� LOH� HOGH� HGLOPHNWHGLU��)L]LNVHO� DNWLYLWH�G�]H\OHUL� �o�
NDWHJRULGH� EHOLUOHQPHNWHGLU�� øQDNWLI� ��� ���� 0(7�GN�KI���
G�ú�N�G�]H\�IL]LNVHO�DNWLYLWH�����������0(7�GN�KI��YH�\HWHU�
OL� IL]LNVHO� DNWLYLWH� �!����� 0(7�GN�KI�� úHNOLQGH� NDWHJRUL]H�
HGLOPHNWHGLU� ����� ����� )RQNVL\RQHO� NDSDVLWH�� �� 'DNLND�
<�U�PH�7HVWL���'<7��LOH�GH÷HUOHQGLULOPLúWLU��7HVW��$PHULNDQ�
7RUDNV�'HUQH÷L��$76��NULWHUOHULQH�J|UH�X\JXODQPÕúWÕU��7HVWH�
EDúODPDGDQ� |QFH� ELUH\OHU� HQ� D]� ��� GDNLND� RWXUPD�
SR]LV\RQXQGD�GLQOHQGLULOPLúWLU��7HVW�EDúODQJÕFÕQGD�YH�VRQXQ�
GD� RNVLMHQ� VDW�UDV\RQX�� NDOS� KÕ]Õ�� NDQ� EDVÕQFÕ�� VROXQXP�
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ABSTRACT
Objective:�,Q�RXU�VWXG\��WKH�UHODWLRQ�RI�SK\VLFDO�DFWLYLW\�OHYHO�ZLWK�IXQFWLRQDO�FDSDFLW\��FDUGLR�
YDVFXODU�ULVN�IDFWRUV��PHQRSDXVDO�V\PSWRPV�DQG�TXDOLW\�RI�OLIH�ZDV�LQYHVWLJDWHG�LQ�SRVWPHQR�
SDXVDO�ZRPHQ�

VÕUD� IDUNOÕ� |Oo�P� DUDoODUÕ\OD� DoÕNODPÕúODUGÕU�� <LQH�� HY� LoL�
IL]LNVHO� DNWLYLWH� PLNWDUÕ� DUWWÕNoD� PHQRSR]DO� VHPSWRPODUÕQ�
DUWWÕ÷ÕQÕ�EXQD�NDUúÕQ�VSRU�YH�UHNUHDV\RQHO�DNWLYLWH�PLNWDUÕQ�
GDNL�DUWÕúÕQ�VHPSWRPODUÕ�D]DOWWÕ÷Õ�EHOLUWLOPLúWLU��dDOÕúPDPÕ]��
VSHVLILN� DNWLYLWH� W�UOHULQGHQ� ]L\DGH� JHUoHNOHúWLULOHQ� DNWLYLWH�
PLNWDUÕQD� RGDNODQGÕ÷ÕQGDQ� LOLúNL� HOGH� HGLOHPHPLú� ROXS��
oHúLWOL�IL]LNVHO�DNWLYLWHOHULQ�PHQRSR]�VHPSWRPODUÕ��]HULQGHNL�
HWNLVLQLQ�GDKD�ID]OD�LQFHOHQPHVL�JHUHNHELOLU�������
'�]HQOL�IL]LNVHO�DNWLYLWHQLQ�SRVWPHQRSR]DO�NDGÕQODUGD�\DúDP�
NDOLWHVLQH�HWNLVLQL�LQFHOH\HQ�IDUNOÕ�oDOÕúPDODU�EXOXQPDNWDGÕU��
.DODUKRXGL�YH�DUN���������������\Dú�DUDOÕ÷ÕQGD�����NDGÕQOD�
\DSÕODQ� oDOÕúPDGD�PHQRSR]� G|QHPLQGHNL� NDGÕQODUÕQ� \DúDP�
NDOLWHVL� GH÷HUOHQGLULOPLúWLU� ������ dDOÕúPD� VRQXFXQGD� \Dú��
oDOÕúPD� GXUXPX�� IL]LNVHO� DNWLYLWH�� H÷LWLP� G�]H\L�� PHQRSR]�
V�UHVL�� JHOLU� PHPQXQL\HWL�� HYOLOLN� PHPQXQL\HWL� YH� DLOHGH�
\DúD\DQODUGD�oRFXN�VD\ÕVÕ�PHQRSR]�G|QHPLQGHNL�NDGÕQODUGD�
\DúDP� NDOLWHVL� �]HULQGH� HWNLOL� EXOXQPXúWXU� ����� ����� %L]LP�
oDOÕúPDPÕ]GD�1RWWLQJKDP�6D÷OÕN�3URILOL�YH�0HQRSR]D�g]J��
<DúDP�.DOLWHVL�|OoHNOHUL� LOH� WRSODGÕ÷ÕPÕ]�YHULOHU� LOH� IL]LNVHO�
DNWLYLWH� G�]H\L� DUDVÕQGD� DQODPOÕ� ELU� LOLúNL� EXOXQDPDPÕúWÕU��
<DúDP�NDOLWHVLQLQ�PXOWLIDNW|UL\HO�\DSÕVÕ�QHGHQL\OH��oDOÕúPD�
ODU� DUDVÕQGD� IDUNOÕ� VRQXoODU� HOGH� HGLOPLú� RODELOHFH÷L�
G�ú�Q�OPHNWHGLU��
/LWHUDW�UGH� SRVWPHQRSR]DO� NDGÕQODUGD� IRQNVL\RQHO� NDSDVLWH�
YH� PHQRSR]DO� VHPSWRP� LOLúNLVLQL� LQFHOH\HQ� VÕQÕUOÕ� VD\ÕGD�
oDOÕúPD� EXOXQPDNOD� ELUOLNWH� WDP� ELU� ILNLU� ELUOL÷L� \RNWXU��
gUQHNOHPLPL]LQ� IRQNVL\RQHO� NDSDVLWHVL� DUWWÕNoD� YD]RPRWRU�
PHQRSR]DO� VHPSWRPXQ� D]DOGÕ÷Õ� EHOLUOHQLUNHQ� GL÷HU�
PHQRSR]DO�VHPSWRPODUOD�LOLúNL�EXOXQDPDPÕúWÕU���6LOYD�YH�DUN�
������¶QÕQ�RWXU�NDON�]DPDQÕ� LOH�GH÷HUOHQGLULOHQ� IRQNVL\RQHO�
NDSDVLWH� GXUXPX� LOH� SVLNRORMLN� PHQRSR]DO� VHPSWRPODUOD�
LOLúNL� EXOXQDPD]NHQ�� VRPDWLN� YH� �URJHQLWDO� VHPSWRPODUOD�
LOLúNL�EXOXQPXúWXU�������<LQH�D\QÕ�oDOÕúPDGD��\�U�PH�KÕ]Õ\OD�
KLoELU� PHQRSR]DO� VHPSWRP� DUDVÕQGD� LOLúNL� EXOXQPDPÕúWÕU��
'L÷HU� WDUDIWDQ�� oDOÕúPDPÕ]D� GDKLO� HGLOHQ� SRVWPHQRSR]DO�
NDGÕQODUÕQ�IRQNVL\RQHO�NDSDVLWHOHUL�DUWWÕNoD��NDUGL\RYDVN�OHU�
ULVNLQ� D]DOGÕ÷Õ� EHOLUOHQPLúWLU�� /LWHUDW�UGH� GH� ELUoRN� KDVWDOÕN�
GXUXPX� YH� |UQHNOHP� JUXEXQGD� GD� EHQ]HU� LOLúNL� GXUXPX�
J|VWHULOPLúWLU�������.DUGL\RYDVN�OHU�ULVNLQ�KHVDSODQPDVÕQGD�
GLNNDWH� DOÕQDQ�� OLSLW� G�]H\OHUL�� NDQ� EDVÕQFÕ�� 9.ø�� HJ]HUVL]�
DOÕúNDQOÕ÷Õ�� VLJDUD� NXOODQÕPÕ� JLEL� GXUXPODUÕQ� IRQNVL\RQHO�
NDSDVLWH��]HULQH�ELOLQHQ�ROXPVX]�HWNLVL�QHGHQL\OH�HOGH�HGLOHQ�
LOLúNL�EHNOHQHQ�ELU�GXUXPGXU��
dDOÕúPDPÕ]D� GDKLO� HGLOHQ� NDWÕOÕPFÕODUÕQ� PHQRSR]� VRQUDVÕ�
JHoHQ� V�UHOHUL� oRN� JHQLú� ELU� DUDOÕNWD� \HU� DOPDVÕ� QHGHQL\OH��
NDWÕOÕPFÕODU�HUNHQ�SRVWPHQRSR]DO��JHo�SRVWPHQRSR]DO�YH�oRN�
JHo�SRVWPHQRSR]DO�G|QHPH�D\UÕODUDN�\DSÕODQ�GH÷HUOHQGLUP�
HOHU� NDUúÕODúWÕUÕOGÕ÷ÕQGD� HOGH� HGLOHQ� VRQXoODUÕQ� )UDPLQJKDP�
5LVN� 6NRUX� GÕúÕQGD� JUXSODU� DUDVÕQGD� DQODPOÕ� IDUN� J|VWHU�
PHGL÷L�EHOLUOHQPLúWLU��)UDPLQJKDP�ULVN�VNRUXQGD�HOGH�HGLOHQ�
IDUNOÕOÕ÷ÕQ�� NDUGL\RYDVN�OHU� ULVNLQ� \Dú� LOH� RODQ� SR]LWLI�
LOLúNLVLQGHQ� ND\QDNODQGÕ÷Õ� G�ú�Q�OPHNWHGLU�� 'L÷HU� WDUDIWDQ�
IL]LNVHO� DNWLYLWH� YH� IRQNVL\RQHO� NDSDVLWHGHNL� JUXSODU� DUDVÕ�
EHQ]HUOL÷LQ� LVH�� NDWÕOÕPFÕODUÕQ� ���¶ÕQÕQ� HY� KDQÕPÕ� ROPDVÕ�
QHGHQL\OH�KDQJL� \Dú�JUXEXQGD�YH\D�PHQDSR]� VRQUDVÕ� KDQJL�
G|QHPGH� ROPDODUÕQGDQ� HWNLOHQPHNVL]LQ� UXWLQ� RODQ� DNWLYLWH�
G�]H\OHULQGHQ�ND\QDNODQGÕ÷Õ�|Q�J|U�OPHNWHGLU�
gUQHNOHP�JUXEXPX]XQ�|]HOOLNOHUL�QHGHQL\OH��VRQXoODUÕPÕ]ÕQ�
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oRN�NÕUVDO�NHVLPL�\DQVÕWWÕ÷ÕQÕ�V|\OH\HELOLUL]�
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7DEOR� 9�� 0HQRSR]� G|QHPLQH� J|UH� IL]LNVHO� YH� |OoHN� GH÷HUOHQGLUPH�
VRQXoODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕ

%XQD� J|UH�� NDWÕOÕPFÕODUÕQ� HUNHQ�� JHo� YH\D� oRN� JHo�
SRVWPHQRSR]DO�G|QHPGH�ROPDODUÕ�\DOQÕ]FD�)UDPLQJKDP�5LVN�
6NRUX
QGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN� \DUDWPÕúWÕU�
�S��������,3$4�YH��'<7�GH÷HUOHQGLUPHOHULQLQ�GL÷HU�GH÷HU�
OHQGLUPH� \|QWHPOHUL� LOH� RODQ� LOLúNLVL� LVH�7DEOR�9,� YH�7DEOR�
9,,¶GD�VXQXOPXúWXU��
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Methods:
����ZRPHQ�LQ�WKH�SRVWPHQRSDXVDO�SHULRG��EHWZHHQ�WKH�DJHV�RI�
�������ZHUH�LQFOXGHG�LQ�RXU�VWXG\��'HPRJUDSKLF�LQIRUPDWLRQ�
RI�WKH�SDUWLFLSDQWV�ZDV�UHFHLYHG��,QWHUQDWLRQDO�3K\VLFDO�$FWLY�
LW\� 4XHVWLRQQDLUH� VKRUW� IRUP� �,3$4�� IRU� GHWHUPLQDWLRQ� RI�
SK\VLFDO�DFWLYLW\�OHYHO�DQG���0LQXWH�:DON�7HVW���0:7��IRU�
DVVHVVPHQW�RI�IXQFWLRQDO�FDSDFLW\�ZHUH�XVHG��&DUGLRYDVFXODU�
ULVNV�ZHUH�TXHVWLRQHG��DQG�)UDPLQJKDP�5LVN�6FRUH�
ZDV�FDOFXODWHG��0HQRSDXVDO�V\PSWRPV�ZHUH�HYDOXDWHG�E\�WKH�
0HQRSDXVH�5DWLQJ�6FDOH��056���4XDOLW\�RI�OLIH�ZDV�DVVHVVHG�
ZLWK�1RWWLQJKDP�+HDOWK�3URILOH��1+3��DQG�0HQRSDXVH�6SH�
FLILF�4XDOLW\�RI�/LIH�6FDOH��064/���

Results: 
7KHUH� ZDV� QR� VWDWLVWLFDOO\� VLJQLILFDQW� UHODWLRQVKLS� EHWZHHQ�
,3$4� ZLWK� �0:7�� 056�� )UDPLQJKDP� 6FRUH�� 1+3� DQG�
064/��S!�������� �$�VWDWLVWLFDOO\�VLJQLILFDQW�FRUUHODWLRQ�ZDV�
IRXQG� EHWZHHQ� WKH� �0:7� GLVWDQFH� DQG� WKH� )UDPLQJKDP�
6FRUH��U ��������DQG�WKH�YDVRPRWRU�GLPHQVLRQ�YDULDEOH�RI�WKH�
064/��U ��������S��������

Conclusion:
,W� ZDV� FRQFOXGHG� WKDW� WKH� OHYHO� RI� SK\VLFDO� DFWLYLW\� LQ�
SRVWPHQRSDXVDO�ZRPHQ�LQFOXGHG�LQ�RXU�VWXG\�ZDV�QRW�DVVRFL�
DWHG� ZLWK� IXQFWLRQDO� FDSDFLW\�� FDUGLRYDVFXODU� ULVN� IDFWRUV��
PHQRSDXVDO�V\PSWRPV��DQG�TXDOLW\�RI�OLIH��DQG�WKDW�WKHUH�ZDV�
D�UHODWLRQVKLS�EHWZHHQ�IXQFWLRQDO�FDSDFLW\�DQG�FDUGLRYDVFXODU�
ULVN�IDFWRU�DQG�YDVRPRWRU�PHQRSDXVDO�V\PSWRPV�
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3RVWPHQRSDXVDO�� 3K\VLFDO� $FWLYLW\� /HYHO�� 0HQRSDXVDO�
6\PSWRP��4XDOLW\�RI�/LIH��)XQFWLRQDO�&DSDFLW\��&DUGLRYDV�
FXODU�5LVN��

/ʈ:ʈ̪
'�Q\D� 6D÷OÕN� gUJ�W�� �'6g�¶Q�Q� WDQÕPODPDVÕQD� J|UH�
PHQRSR]� �o� DQD� G|QHPGHQ� ROXúPDNWDGÕU�� PHQRSR]GDQ�
|QFHNL� ���� \ÕOOÕN� V�UH� SUHPHQRSR]DO� G|QHP�� VRQ� DGHWWHQ�
VRQUD� JHoHQ� ��� D\OÕN� G|QHP� SHULPHQRSR]DO� G|QHP�� EX�
G|QHPGHQ�VRQUDNL�����\ÕOOÕN�V�UH�LVH�SRVWPHQRSR]DO�G|QHP�
RODUDN� LVLPOHQGLULOLU� ���� ���� 0HQRSR]OD� ELUOLNWH� oRN� oHúLWOL�
IL]\RORMLN�YH�SVLNRORMLN�GH÷LúLNOLNOHU�RUWD\D�oÕNDU��%X�GH÷LúLN�
OLNOHUGHQ�ED]ÕODUÕ��X\NX�ER]XNOXNODUÕ��WHUOHPH��DWHú�EDVPDVÕ��
oDUSÕQWÕ��EDú�D÷UÕVÕ��GHSUHV\RQ��NDV�NHPLN�D÷UÕODUÕ��XQXWNDQ�
OÕN��YDMLQDO�DWURIL��LUULWDV\RQ�YH�NXUXOXN�JLEL�GH÷LúLNOLNOHUGLU��
8]XQ�V�UH�GH�LVH��RVWHRSRUR]��NDUGL\RYDVN�OHU�KDVWDOÕNODU�YH�
NDQVHUOHULQ�J|U�OPH�RUDQODUÕQGD�DUWÕú�J|U�OPHNWHGLU��7�P�EX�
GH÷LúLNOLNOHU� LVH�NDGÕQODUÕQ�\DúDP�NDOLWHVLQL�ROXPVX]�\|QGH�
HWNLOHPHNWHGLU� ���� ����<DúDP� V�UHVLQLQ� X]DPDVÕ\OD� NDGÕQODU�
KD\DWODUÕQÕQ� E�\�N� ELU� NÕVPÕQÕ� EX� G|QHPGH� JHoLUPH\H�
EDúODPÕúODUGÕU�� gVWURMHQLQ� NRUX\XFX� HWNLVLQLQ� RUWDGDQ�
NDONPDVÕ� LOH� PHQRSR]� VRQUDVÕ� G|QHPGH� NDOS� GDPDU�
KDVWDOÕNODUÕQÕQ� DUWPDVÕ� PRUELGLWH� YH� PRUWDOLWH\L� DUWWÕUPDN�
WDGÕU�� 0HQRSR]� G|QHPL� NDGÕQ� \DúDPÕQGD� NULWLN� ELU� ]DPDQ�
QRNWDVÕGÕU� YH� NDUGL\RYDVN�OHU� KDVWDOÕN� ULVN� IDNW|UOHULQLQ�
YDUOÕ÷Õ�GLNNDWH�DOÕQPDOÕGÕU������
)L]LNVHO� DNWLYLWH�� RUWD� \DúWDNL� NDGÕQODUÕQ� VD÷OÕN� GXUXPODUÕQÕ�

NRUXPDODUÕ� LoLQ� HQ� L\L� WDYVL\HGLU�� '�]HQOL� IL]LNVHO� DNWLYLWH�
\DSPDQÕQ� EHGHQ� YH� UXK� VD÷OÕ÷Õ� �]HULQH� HWNLVLQLQ� \DQÕQGD�
VRV\DO� \|QGHQ� JHOLúLP� YH� JHOHFHNWHNL� \DúDP� �]HULQH� GH�
ELUoRN� ROXPOX� HWNLVL� EXOXQPDNWDGÕU� ����� 0HQRSR]D� ED÷OÕ�
úLND\HWOHULQ� \R÷XQOX÷X�� NDGÕQODUÕQ� E�\�N� NÕVPÕQGD� RUWD�
G�]H\GHGLU� YH� IL]LNVHO�� SVLNRORMLN� YH� VRV\DO� G�]H\OHUGH�
VD÷OÕNOD� LOLúNLOL�\DúDP�NDOLWHVLQL�|QHPOL�|Oo�GH�HWNLOHPHNWH�
GLU��)L]LNVHO�DNWLYLWH�G�]H\L�YH�NOLPDNWHULN�EHOLUWLOHU�DUDVÕQGD�
NL�LOLúNL\L�GH÷HUOHQGLUHQ�ELU�oDOÕúPDGD�IL]LNVHO�DNWLYLWH�G�]H\L�
\�NVHN� RODQ� PHQRSR]DO� G|QHPGHNL� NDGÕQODUGD� YD]RPRWRU�
VRUXQODUÕQ�GDKD�D]�\DúDQGÕ÷Õ�EXOXQPXúWXU��<DSÕODQ�EDúND�ELU�
oDOÕúPDGD�LVH��G�]HQOL�IL]LNVHO�DNWLYLWHQLQ�IL]LNVHO�YH�SVLNROR�
MLN� VHPSWRPODU� GDKLO� PHQRSR]� VHPSWRPODUÕQÕ� D]DOWDUDN�
PHQRSR]�VRQUDVÕ�G|QHPGH�\DúDP�NDOLWHVLQL�DUWÕUGÕ÷Õ�J|VWHU�
LOPLúWLU� ���� ���� 3RVWPHQRSR]DO� NDGÕQODUGD�� IL]LNVHO� DNWLYLWH�
G�]H\L� LOH� NDUGL\RYDVN�OHU� ULVN� YH� PHQRSR]DO� VHPSWRPODU�
�]HULQH�HWNLVLQL�LQFHOH\HQ�VÕQÕUOÕ�VD\ÕGD�oDOÕúPD�EXOXQPDNOD�
ELUOLNWH��WDP�ELU�ILNLU�ELUOL÷L�EXOXQPDPDNWDGÕU��dDOÕúPDPÕ]GD��
SRVWPHQRSR]DO�NDGÕQODUÕQ�IL]LNVHO�DNWLYLWH�G�]H\LQLQ�IRQNVL\�
RQHO� NDSDVLWH�� NDUGL\RYDVN�OHU� ULVN� IDNW|UOHUL�� PHQRSR]DO�
VHPSWRPODU� YH� \DúDP� NDOLWHVL� LOH� LOLúNLVLQLQ� LQFHOHQPHVL�
DPDoODQPÕúWÕU�

GEREÇ ve YÖNTEM
$UDúWÕUPD�|UQHNOHPLQL�$QWDO\D�LOL��*D]LSDúD�LOoHVL�*D]LSDúD�
0HUNH]�6D÷OÕN�2FD÷Õ�E�Q\HVLQGH�ND\ÕWOÕ�DLOH�KHNLPL�WDUDIÕQ�
GDQ�PHQRSR]� WDQÕVÕ�DODQ�NDGÕQODU�ROXúWXUPXúWXU��7H]�RODUDN�
\�U�W�OHQ� oDOÕúPD� LoLQ� +DOLo� hQLYHUVLWHVL� *LULúLPVHO�
2OPD\DQ� .OLQLN�$UDúWÕUPDODU� (WLN� .XUXOX¶QGDQ� HWLN� NXUXO�
RQD\Õ�������������WDULKOL�YH�����VD\ÕOÕ��DOÕQPÕú�YH�oDOÕúPD\Õ�
NDEXO�HGHQ�J|Q�OO�OHUH�ELOJL�YHULOGLNWHQ�VRQUD�J|Q�OO��RQDP�
IRUPX� LP]DODWÕOPÕúWÕU�� /LWHUDW�U� LQFHOHQGL÷LQGH� IL]LNVHO�
DNWLYLWH� YH� NDUGL\RYDVN�OHU� ULVN� IDNW|UOHUL� DUDVÕQGD� G�ú�N�
G�]H\� NRUHODV\RQODU� �U ������� VDSWDQGÕ÷Õ� ELOGLULOPHNWHGLU�
�����%XUDGDQ�\ROD�oÕNDUDN��oDOÕúPDQÕQ�G�ú�N�G�]H\�NRUHODV�
\RQ� �U �������KHGHIL� LOH������J�o�YH�����J�YHQ�G�]H\LQH�
VDKLS�RODELOPHVL�LoLQ�|UQHNOHP�E�\�NO�÷�Q�Q����YDND�ROPDVÕ�
JHUHNWL÷L� KHVDSODQPÕúWÕU� ����� $QFDN� oDOÕúPDPÕ]� ELU�
NDWÕOÕPFÕQÕQ� oDOÕúPD\D� GHYDP� HWPHN� LVWHPHPHVL� QHGHQL\OH�
���NDWÕOÕPFÕ�LOH�WDPDPODQPÕúWÕU�
$UDúWÕUPD\D� GDKLO� HGLOPH� NULWHUOHUL�� ������ \DúODUÕ� DUDVÕQGD�
ROPDN�� SRVWPHQRSR]DO� G|QHPGH� EXOXQPDN�� oDOÕúPD\D�
NDWÕOPD\D�J|Q�OO��ROPDN��LVWHQHQ�WHWNLNOHULQ�VRQ���D\�LoLQGH�
\DSÕOPÕú�ROPDVÕGÕU��+RUPRQ�UHSODVPDQ�WHGDYLVL�DODQ��KHUKDQ�
JL� ELU� NDQVHU� WDQÕVÕ� QHGHQL� LOH� NHPRWHUDSL� YH\D� UDG\RWHUDSL�
WHGDYLVL� DODQ�� IL]LNVHO� DNWLYLWH\H� HQJHO� RUWRSHGLN�Q|URORMLN�
�SXOPRQHU�NDUGL\DN� SUREOHPL� RODQ� ROJXODU� LVH� oDOÕúPD� GÕúÕ�
EÕUDNÕOPÕúWÕU�� 2OJXODUÕQ� GHPRJUDILN� ELOJLOHUL� VRUX� FHYDS�
úHNOLQGH� ND\GHGLOPLúWLU��.DGÕQODUÕQ�� DGÕ� VR\DGÕ�� \DúÕ�� ER\X��
NLORVX�� JHEHOLN� YH� GR÷XP� VD\ÕVÕ�� PHGHQL� GXUXPX�� H÷LWLP�
G�]H\L��PHVOH÷L��MLQHNRORMLN�DPHOL\DW�JHoPLúL��NURQLN�KDVWDOÕN�
YDUOÕ÷Õ��G�]HQOL�NXOODQGÕ÷Õ� LODo��G�]HQOL� HJ]HUVL]� DOÕúNDQOÕ÷Õ��
VLJDUD�DONRO�DOÕúNDQOÕ÷Õ�YH�VRQ���J�Q�LoHULVLQGH��J|÷�V�D÷UÕVÕ��
QHIHV� GDUOÕ÷Õ�� EDFDNODUGD� úLúOLN� ROXS� ROPDGÕ÷Õ�� J|÷�VWH�
oDUSÕQWÕ� KLVVL�� G�]HQVL]OLN�YH�NDOS�KÕ]ÕQGD�ELU� DUWÕú� KLVVHGLS�
KLVVHWPHGLNOHULQLQ� VRUJXODQGÕ÷Õ� ELU� NDWÕOÕPFÕ� ELOJL� IRUPX�
GROGXUXOPXúWXU�� )L]LNVHO� DNWLYLWH� G�]H\OHULQLQ� GH÷HUOHQGLU�
LOPHVL�DPDFÕ\OD��8OXVODUDUDVÕ�)L]LNVHO�$NWLYLWH�$QNHWL��,3$4��
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)UDPLQJKDP�6NRUX�YH�0g<.g�YD]RPRWRU�ER\XW�GH÷LúNHQL�
DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� LOLúNL� EXOXQXUNHQ�
�S��������06'g�� 163� YH�0g<.g� �YD]RPRWRU� GH÷LúNHQL�
GÕúÕQGD��DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�LOLúNL�EXOXQDPD�
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3RVWPHQRSR]DO�NDGÕQODUGD�IL]LNVHO�DNWLYLWH�G�]H\LQLQ��IRQNVL�
\RQHO� NDSDVLWH�� NDUGL\RYDVN�OHU� ULVN� IDNW|UOHUL�� PHQRSR]DO�
VHPSWRPODU� YH� \DúDP� NDOLWHVL� LOH� LOLúNLVLQLQ� LQFHOHQGL÷L�
oDOÕúPDPÕ]GD� IL]LNVHO� DNWLYLWH� G�]H\L� LOH� IRQNVL\RQHO�
NDSDVLWH��NDUGL\DN�ULVN�IDNW|UOHUL��PHQRSR]DO�VHPSWRPODU�YH�
\DúDP� NDOLWHVL� DUDVÕQGD� LOLúNL� EXOXQDPD]NHQ�� IRQNVL\RQHO�
NDSDVLWH� LOH� NDUGL\RYDVN�OHU� ULVN� IDNW|UOHUL� YH� YD]RPRWRU�
VHPSWRPODU�DUDVÕQGD�LOLúNL�EXOXQPXúWXU�
dDOÕúPDPÕ]D� GDKLO� HGLOHQ� ROJXODUÕQ� G�ú�N� G�]H\� IL]LNVHO�
DNWLYLWH\H� VDKLS�ROGX÷X�YH��'<7�PHVDIHVLQLQ� LVH�EHNOHQHQ�
\�U�PH� PHVDIHVL� GH÷HULQLQ� DOWÕQGD� NDODUDN� IRQNVL\RQHO�
NDSDVLWHOHULQLQ� GH� G�ú�N� ROGX÷X� EHOLUOHQPLúWLU�� $QFDN��
IL]LNVHO� DNWLYLWH� G�]H\L� LOH� IRQNVL\RQHO� NDSDVLWH� DUDVÕQGD�
DQODPOÕ�ELU�LOLúNL�VDSWDQPDPÕúWÕU��/LWHUDW�UGH��SRVWPHQRSR]DO�

IL]LNVHO� DNWLYLWH� G�]H\L� LOH� IRQNVL\RQHO� NDSDVLWH� DUDVÕQGDNL�
LOLúNL\L� LQFHOH\HQ� oDOÕúPDODUÕQ� oR÷XQOX÷X� LOLúNL� HOGH� HWPLú�
LNHQ� oDOÕúPDPÕ]OD� EHQ]HU� úHNLOGH� LOLúNL� EXOXQPDGÕ÷ÕQÕ�
J|VWHUHQ� oDOÕúPDODU� GD� EXOXQPDNWDGÕU� ������ 3RVWPHQRSR]DO�
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G�]H\L� LOH� NDUGL\RYDVN�OHU� ULVN� YH� PHQRSR]DO� VHPSWRPODU�
�]HULQH�HWNLVLQL�LQFHOH\HQ�VÕQÕUOÕ�VD\ÕGD�oDOÕúPD�EXOXQPDNOD�
ELUOLNWH��WDP�ELU�ILNLU�ELUOL÷L�EXOXQPDPDNWDGÕU��dDOÕúPDPÕ]GD��
SRVWPHQRSR]DO�NDGÕQODUÕQ�IL]LNVHO�DNWLYLWH�G�]H\LQLQ�IRQNVL\�
RQHO� NDSDVLWH�� NDUGL\RYDVN�OHU� ULVN� IDNW|UOHUL�� PHQRSR]DO�
VHPSWRPODU� YH� \DúDP� NDOLWHVL� LOH� LOLúNLVLQLQ� LQFHOHQPHVL�
DPDoODQPÕúWÕU�

GEREÇ ve YÖNTEM
$UDúWÕUPD�|UQHNOHPLQL�$QWDO\D�LOL��*D]LSDúD�LOoHVL�*D]LSDúD�
0HUNH]�6D÷OÕN�2FD÷Õ�E�Q\HVLQGH�ND\ÕWOÕ�DLOH�KHNLPL�WDUDIÕQ�
GDQ�PHQRSR]� WDQÕVÕ�DODQ�NDGÕQODU�ROXúWXUPXúWXU��7H]�RODUDN�
\�U�W�OHQ� oDOÕúPD� LoLQ� +DOLo� hQLYHUVLWHVL� *LULúLPVHO�
2OPD\DQ� .OLQLN�$UDúWÕUPDODU� (WLN� .XUXOX¶QGDQ� HWLN� NXUXO�
RQD\Õ�������������WDULKOL�YH�����VD\ÕOÕ��DOÕQPÕú�YH�oDOÕúPD\Õ�
NDEXO�HGHQ�J|Q�OO�OHUH�ELOJL�YHULOGLNWHQ�VRQUD�J|Q�OO��RQDP�
IRUPX� LP]DODWÕOPÕúWÕU�� /LWHUDW�U� LQFHOHQGL÷LQGH� IL]LNVHO�
DNWLYLWH� YH� NDUGL\RYDVN�OHU� ULVN� IDNW|UOHUL� DUDVÕQGD� G�ú�N�
G�]H\� NRUHODV\RQODU� �U ������� VDSWDQGÕ÷Õ� ELOGLULOPHNWHGLU�
�����%XUDGDQ�\ROD�oÕNDUDN��oDOÕúPDQÕQ�G�ú�N�G�]H\�NRUHODV�
\RQ� �U �������KHGHIL� LOH������J�o�YH�����J�YHQ�G�]H\LQH�
VDKLS�RODELOPHVL�LoLQ�|UQHNOHP�E�\�NO�÷�Q�Q����YDND�ROPDVÕ�
JHUHNWL÷L� KHVDSODQPÕúWÕU� ����� $QFDN� oDOÕúPDPÕ]� ELU�
NDWÕOÕPFÕQÕQ� oDOÕúPD\D� GHYDP� HWPHN� LVWHPHPHVL� QHGHQL\OH�
���NDWÕOÕPFÕ�LOH�WDPDPODQPÕúWÕU�
$UDúWÕUPD\D� GDKLO� HGLOPH� NULWHUOHUL�� ������ \DúODUÕ� DUDVÕQGD�
ROPDN�� SRVWPHQRSR]DO� G|QHPGH� EXOXQPDN�� oDOÕúPD\D�
NDWÕOPD\D�J|Q�OO��ROPDN��LVWHQHQ�WHWNLNOHULQ�VRQ���D\�LoLQGH�
\DSÕOPÕú�ROPDVÕGÕU��+RUPRQ�UHSODVPDQ�WHGDYLVL�DODQ��KHUKDQ�
JL� ELU� NDQVHU� WDQÕVÕ� QHGHQL� LOH� NHPRWHUDSL� YH\D� UDG\RWHUDSL�
WHGDYLVL� DODQ�� IL]LNVHO� DNWLYLWH\H� HQJHO� RUWRSHGLN�Q|URORMLN�
�SXOPRQHU�NDUGL\DN� SUREOHPL� RODQ� ROJXODU� LVH� oDOÕúPD� GÕúÕ�
EÕUDNÕOPÕúWÕU�� 2OJXODUÕQ� GHPRJUDILN� ELOJLOHUL� VRUX� FHYDS�
úHNOLQGH� ND\GHGLOPLúWLU��.DGÕQODUÕQ�� DGÕ� VR\DGÕ�� \DúÕ�� ER\X��
NLORVX�� JHEHOLN� YH� GR÷XP� VD\ÕVÕ�� PHGHQL� GXUXPX�� H÷LWLP�
G�]H\L��PHVOH÷L��MLQHNRORMLN�DPHOL\DW�JHoPLúL��NURQLN�KDVWDOÕN�
YDUOÕ÷Õ��G�]HQOL�NXOODQGÕ÷Õ� LODo��G�]HQOL� HJ]HUVL]� DOÕúNDQOÕ÷Õ��
VLJDUD�DONRO�DOÕúNDQOÕ÷Õ�YH�VRQ���J�Q�LoHULVLQGH��J|÷�V�D÷UÕVÕ��
QHIHV� GDUOÕ÷Õ�� EDFDNODUGD� úLúOLN� ROXS� ROPDGÕ÷Õ�� J|÷�VWH�
oDUSÕQWÕ� KLVVL�� G�]HQVL]OLN�YH�NDOS�KÕ]ÕQGD�ELU� DUWÕú� KLVVHGLS�
KLVVHWPHGLNOHULQLQ� VRUJXODQGÕ÷Õ� ELU� NDWÕOÕPFÕ� ELOJL� IRUPX�
GROGXUXOPXúWXU�� )L]LNVHO� DNWLYLWH� G�]H\OHULQLQ� GH÷HUOHQGLU�
LOPHVL�DPDFÕ\OD��8OXVODUDUDVÕ�)L]LNVHO�$NWLYLWH�$QNHWL��,3$4��

%XQD� J|UH�� ,3$4� LOH� �'<7�� )UDPLQJKDP� 6NRUX�� 06'g��
163�YH�0g<.g�DUDVÕQGD� LVWDWLVWLNVHO�RODUDN�DQODPOÕ� LOLúNL�
EXOXQDPDPÕúWÕU� �S!������ �7DEOR� 9,��� �'<7� PHVDIHVL� LOH�
)UDPLQJKDP�6NRUX�YH�0g<.g�YD]RPRWRU�ER\XW�GH÷LúNHQL�
DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� LOLúNL� EXOXQXUNHQ�
�S��������06'g�� 163� YH�0g<.g� �YD]RPRWRU� GH÷LúNHQL�
GÕúÕQGD��DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�LOLúNL�EXOXQDPD�
PÕúWÕU��S!�������7DEOR�9,,��

7DEOR�9,,���'<7�0HVDIHVL�LOH�GL÷HU�VRQXo�|Oo�POHUL�DUDVÕQGDNL�LOLúNL

<):<1̪5)
3RVWPHQRSR]DO�NDGÕQODUGD�IL]LNVHO�DNWLYLWH�G�]H\LQLQ��IRQNVL�
\RQHO� NDSDVLWH�� NDUGL\RYDVN�OHU� ULVN� IDNW|UOHUL�� PHQRSR]DO�
VHPSWRPODU� YH� \DúDP� NDOLWHVL� LOH� LOLúNLVLQLQ� LQFHOHQGL÷L�
oDOÕúPDPÕ]GD� IL]LNVHO� DNWLYLWH� G�]H\L� LOH� IRQNVL\RQHO�
NDSDVLWH��NDUGL\DN�ULVN�IDNW|UOHUL��PHQRSR]DO�VHPSWRPODU�YH�
\DúDP� NDOLWHVL� DUDVÕQGD� LOLúNL� EXOXQDPD]NHQ�� IRQNVL\RQHO�
NDSDVLWH� LOH� NDUGL\RYDVN�OHU� ULVN� IDNW|UOHUL� YH� YD]RPRWRU�
VHPSWRPODU�DUDVÕQGD�LOLúNL�EXOXQPXúWXU�
dDOÕúPDPÕ]D� GDKLO� HGLOHQ� ROJXODUÕQ� G�ú�N� G�]H\� IL]LNVHO�
DNWLYLWH\H� VDKLS�ROGX÷X�YH��'<7�PHVDIHVLQLQ� LVH�EHNOHQHQ�
\�U�PH� PHVDIHVL� GH÷HULQLQ� DOWÕQGD� NDODUDN� IRQNVL\RQHO�
NDSDVLWHOHULQLQ� GH� G�ú�N� ROGX÷X� EHOLUOHQPLúWLU�� $QFDN��
IL]LNVHO� DNWLYLWH� G�]H\L� LOH� IRQNVL\RQHO� NDSDVLWH� DUDVÕQGD�
DQODPOÕ�ELU�LOLúNL�VDSWDQPDPÕúWÕU��/LWHUDW�UGH��SRVWPHQRSR]DO�

IL]LNVHO� DNWLYLWH� G�]H\L� LOH� IRQNVL\RQHO� NDSDVLWH� DUDVÕQGDNL�
LOLúNL\L� LQFHOH\HQ� oDOÕúPDODUÕQ� oR÷XQOX÷X� LOLúNL� HOGH� HWPLú�
LNHQ� oDOÕúPDPÕ]OD� EHQ]HU� úHNLOGH� LOLúNL� EXOXQPDGÕ÷ÕQÕ�
J|VWHUHQ� oDOÕúPDODU� GD� EXOXQPDNWDGÕU� ������ 3RVWPHQRSR]DO�
NDGÕQODUGD� IRQNVL\RQHO� NDSDVLWH�� NDV� IRQNVL\RQX� YH� J�QO�N�
DGÕP�VD\ÕVÕ�DUDVÕQGDNL�LOLúNLQLQ�LQFHOHQGL÷L�ELU�oDOÕúPD��VRQX�
FXQGD� J�QO�N� ������� DGÕP� PLNWDUÕ�� GDKD� L\L� Y�FXW�
NRPSR]LV\RQX�YH�GDKD�\�NVHN�NDUGL\RYDVN�OHU�IRQNVL\RQOD�
UOD� LOLúNLOL� EXOXQXUNHQ� QH� IRQNVL\RQHO� NDSDVLWH� QH� GH� NDV�
IRQNVL\RQODUÕ� SRVWPHQRSR]DO� NDGÕQODUGD� J�QO�N� DGÕPODUOD�
LOLúNLOL�J|U�OPHPLúWLU������
dDOÕúPDPÕ]� |]HOLQGH� LOLúNL� EXOXQDPDPD� QHGHQOHUL� RODUDN��
NÕUVDO�NHVLPGH�oR÷XQOX÷X�HY�KDQÕPODUÕQGDQ�ROXúDQ�NDGÕQODUÕQ�
IL]LNVHO� DNWLYLWH� W�UOHULQLQ� oR÷XQOXNOD� HY� LoL� LKWL\DoODUÕ�
NDUúÕODPD\D� \|QHOLN� DNWLYLWHOHUGHQ� ROXúPDVÕ� QHGHQL\OH�
\�U�PH� LOH� GH÷HUOHQGLULOHQ� IRQNVL\RQHO� NDSDVLWH� |Oo�P�QH�
\DQVÕWÕODPDPÕú� ROPDVÕQGDQ�ND\QDNODQGÕ÷Õ� G�ú�Q�OPHNWHGLU��
)L]LNVHO� DNWLYLWH� G�]H\LQLQ� oRN� \|QO�� GH÷HUOHQGLULOPHVL� LOH�
�'<7� LOH� GH÷HUOHQGLULOHQ� IRQNVL\RQHO� NDSDVLWHQLQ� LOLúNLOL�
EXOXQDELOHFH÷L� YH\D� IRQNVL\RQHO� NDSDVLWH� GH÷HUOHQGLUPH�
\|QWHPL� RODUDN� |UQHNOHP� JUXEXPX]XQ� DNWLYLWHOHULQH� GDKD�
X\JXQ�RODFDN��VW�HNVWUHPLWH\H�\|QHOLN�ELU�WHVW�LOH�GH÷HUOHQGLU�
LOPHVL�GXUXPXQGD�LOLúNL�
EXOXQDELOHFH÷L�|Q�J|U�OPHNWHGLU�)UDPLQJKDP�5LVN�6NRUX��RQ�
\ÕO�LoLQGH�NDUGL\RYDVN�OHU�KDVWDOÕ÷D�\DNDODQPD�ULVNLQL�KHVDS�
ODPDNWDGÕU�� dDOÕúPDPÕ]GD� )UDPLQJKDP� 5LVN� 6NRUX� ���
EXOXQPXú�YH�NDWÕOÕPFÕODU�G�ú�N�ULVNOL�RODUDN�GH÷HUOHQGLULOP�
LúWLU��dDOÕúPDPÕ]GD�)UDPLQJKDP�ULVN�VNRUX�LOH�IL]LNVHO�DNWLYL�
WH�G�]H\L�DUDVÕQGD�DQODPOÕ�LOLúNL�EXOXQDPDPÕúWÕU��/LWHUDW�UGH�
IL]LNVHO� DNWLYLWH� G�]H\LQLQ� \�NVHN� ROPDVÕQÕQ� GDKD� G�ú�N�
NDUGL\RYDVN�OHU� ULVN� IDNW|U�� LOH� LOLúNLOL� ROGX÷XQX� VDYXQDQ�
ELUoRN�oDOÕúPD�PHYFXWWXU��3UHPHQDSR]DO��SHULPHQRSR]DO�YH�
SRVWPHQRSR]DO�NDGÕQODUGD� IL]LNVHO�DNWLYLWH�G�]H\L� LOH�NDUGL�
\RYDVN�OHU�ULVN�DUDVÕQGDNL� LOLúNL\L� LQFHOH\HQ�&ROSDQL�YH�DUN�
������¶QÕQ� oDOÕúPDVÕQD� J|UH� J�QO�N� ����� DGÕP� YH� �]HUL�
IL]LNVHO� DNWLYLWHQLQ� PHQRSR]� GXUXPXQGDQ� ED÷ÕPVÕ]� RODUDN�
G�ú�N�G�]H\�NDUGL\RYDVN�OHU�ULVN�LOH�LOLúNLOL�ROGX÷X�EHOLUOHQ�
PLúWLU������%HQ]HU�úHNLOGH�LOLúNL�GXUXPXQX�EHOLUOH\HQ�oDOÕúPD�
ODUGD�IL]LNVHO�DNWLYLWH�G�]H\LQLQ�DNVHOHURPHWUH�YH�SHGRPHWUH�
JLEL� \|QWHPOHUOH� GH÷HUOHQGLULOGL÷L� J|U�OPHNWHGLU� ������
dDOÕúPDPÕ]GD� IRQNVL\RQHO� NDSDVLWH� YH� IL]LNVHO� DNWLYLWH�
G�]H\L�DUDVÕQGD�LOLúNL�EHOLUOHQHPHPH�QHGHQLQGH�ROGX÷X�JLEL��
OLWHUDW�UOH�X\XPOX�úHNLOGH�IL]LNVHO�DNWLYLWH�G�]H\L�YH�NDUGL\R�
YDVN�OHU� ULVN� VNRUX� DUDVÕQGD� LOLúNL� EXOXQDPDPDVÕQÕQ� WHUFLK�
HGLOHQ� IL]LNVHO� DNWLYLWH� GH÷HUOHQGLUPH� \|QWHPL� LOH� LOLúNLOL�
ROGX÷X�G�ú�Q�OPHNWHGLU�
dDOÕúPDPÕ]GD�IL]LNVHO�DNWLYLWH�G�]H\L�LOH�PHQRSR]�VHPSWRP�
ODUÕ�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�EXOXQDPDPÕúWÕU��
)L]LNVHO� DNWLYLWHQLQ� VD÷OÕNOÕ� \DúDP� LoLQ�\D\JÕQ�\DUDUOÕOÕNODUÕ�
ELOLQPHNOH� ELUOLNWH�PHQRSR]� VHPSWRPODUÕQD� HWNLVLQH� LOLúNLQ�
oHOLúNLOL�NDQÕWODU� VXQXOPDNWDGÕU��)L]LNVHO�RODUDN�DNWLI�NDGÕQ�
ODUGD� LQDNWLI� NDGÕQODUD� RUDQOD� GDKD� D]� PHQRSR]DO� úLND\HW�
ROGX÷XQX�ELOGLUHQ�oDOÕúPDODU�ROGX÷X�JLEL��EL]LP�oDOÕúPDPÕ]OD�
EHQ]HU� úHNLOGH� NDUúÕW� VRQXoODU� ELOGLUHQ�� HJ]HUVL]� YH�
PHQRSR]DO� úLND\HWOHU� DUDVÕQGD� LOLúNL� ROPDGÕ÷ÕQÕ� EHOLUWHQ�
oDOÕúPDODUGD�PHYFXWWXU��$UDúWÕUPDFÕODU�EX�GXUXPX��PHQRSR]�
VHPSWRPODUÕ� DoÕVÕQGDQ� HWQLN� JUXSODU� DUDVÕQGDNL� IDUNOÕOÕNODU��
VRV\RGHPRJUDILN�� HNRQRPLN� YH� N�OW�UHO� IDUNOÕOÕNODUÕQ� \DQÕ�

.ÕVD�)RUPX�NXOODQÕOPÕúWÕU�������$QNHWLQ�7�UNoH�JHoHUOLOL÷L�YH�
J�YHQLUOLOL÷L� 6D÷ODP�YH� DUNDGDúODUÕ� WDUDIÕQGDQ������\ÕOÕQGD�
\DSÕOPÕúWÕU� ������ ,3$4� NÕVD� IRUPXQGD� IL]LNVHO� DNWLYLWH��
RWXUPD�� \�U�\�ú�� RUWD� úLGGHWOL� IL]LNVHO� DNWLYLWHOHU�� úLGGHWOL�
IL]LNVHO� DNWLYLWH� RODUDN� G|UW� JUXSWD� LQFHOHQLU�� 7RSODP� VNRU��
\�U�PH��RUWD�úLGGHWOL�YH�úLGGHWOL�IL]LNVHO�DNWLYLWH�GH÷HUOHULQLQ�
WRSODPÕ� LOH� HOGH� HGLOPHNWHGLU��)L]LNVHO� DNWLYLWH�G�]H\OHUL� �o�
NDWHJRULGH� EHOLUOHQPHNWHGLU�� øQDNWLI� ��� ���� 0(7�GN�KI���
G�ú�N�G�]H\�IL]LNVHO�DNWLYLWH�����������0(7�GN�KI��YH�\HWHU�
OL� IL]LNVHO� DNWLYLWH� �!����� 0(7�GN�KI�� úHNOLQGH� NDWHJRUL]H�
HGLOPHNWHGLU� ����� ����� )RQNVL\RQHO� NDSDVLWH�� �� 'DNLND�
<�U�PH�7HVWL���'<7��LOH�GH÷HUOHQGLULOPLúWLU��7HVW��$PHULNDQ�
7RUDNV�'HUQH÷L��$76��NULWHUOHULQH�J|UH�X\JXODQPÕúWÕU��7HVWH�
EDúODPDGDQ� |QFH� ELUH\OHU� HQ� D]� ��� GDNLND� RWXUPD�
SR]LV\RQXQGD�GLQOHQGLULOPLúWLU��7HVW�EDúODQJÕFÕQGD�YH�VRQXQ�
GD� RNVLMHQ� VDW�UDV\RQX�� NDOS� KÕ]Õ�� NDQ� EDVÕQFÕ�� VROXQXP�
IUHNDQVÕ��GLVSQH�YH�\RUJXQOXN�GHUHFHVL�ND\GHGLOPLúWLU�������
%LUH\OHULQ� PHQRSR]� VHPSWRPODUÕQÕ� GH÷HUOHQGLUPHN� LoLQ�
0HQRSR]� 6HPSWRPODUÕQÕ� 'H÷HUOHQGLUPH� gOoH÷L� �06'g��
NXOODQÕOPÕúWÕU�� gOoH÷LQ� DPDFÕ� PHQRSR]� VHPSWRPODUÕQÕQ�
úLGGHWLQL�YH�\DúDP�NDOLWHVLQH�HWNLVLQL�|OoPHNWLU�������\ÕOÕQGD�
*�UNDQ� WDUDIÕQGDQ�|OoH÷LQ�7�UNoH�JHoHUOLOLN�YH�J�YHQLUOLOLN�
oDOÕúPDVÕ� \DSÕOPÕúWÕU� ������06'g�� PHQRSR]DO� \DNÕQPDODUÕ�
LoHUHQ�YH�WRSODP����PDGGHGHQ�ROXúDQ�EHúOL�OLNHUW�WLSL�|OoHNWLU��
+HU� ELU� PDGGH� LoLQ� YHULOHQ� SXDQODU� HVDV� DOÕQDUDN� |OoH÷LQ�
WRSODP�SXDQÕ�KHVDSODQPDNWDGÕU��gOoHNWHQ�DOÕQDELOHFHN�HQ�D]�
SXDQ�³�´�LNHQ�HQ�ID]OD�SXDQ�³��´�G�U�������SXDQ�KDILI��������
SXDQ�RUWD��������SXDQ�úLGGHWOL��������DUDVÕ�SXDQODU�oRN�úLGGH�
WOL�VHPSWRP�RODUDN�GH÷HUOHQGLULOPHNWHGLU�����������
.DUGL\RYDVN�OHU� ULVN� GH÷HUOHQGLUPHVL� LoLQ� ELUH\OHULQ� +'/��
/'/��WRWDO�NROHVWHURO��WULJOLVHULW��DoOÕN�JOXNR]��+E$�F��Y�FXW�
NLWOH� LQGHNVL� �9.ø��� EHO�NDOoD� RUDQÕ� VLVWROLN�GLDVWROLN� NDQ�
EDVÕQFÕ�YH�VLJDUD��DONRO��HJ]HUVL]�DOÕúNDQOÕNODUÕ�VRUJXODQDUDN��
IUDPLQJKDPVWXG\�RUJ� VLWHVL� �]HULQGHQ� )UDPLQJKDP� 5LVN�
6NRUX�KHVDSODQPÕúWÕU��%LUH\OHULQ�+'/��/'/��WRWDO�NROHVWHURO��
WULJOLVHULW�� DoOÕN� JOXNR]�� +E$�F� ELOJLOHUL� LoLQ� \HQL� WHWNLN�
LVWHQPH\HUHN�� VRQ� �� D\� LoLQGHNL� UXWLQ� NRQWUROOHUGH� LVWHQHQ�
ELOJLOHU�KDVWD�GRV\DVÕQGDQ�ND\GHGLOPLúWLU��)UDPLQJKDP�5LVN�
6NRUX¶QGD� KDVWDODU� \�NVHN�� RUWD� YH� G�ú�N� ULVNOL� RODUDN� �o�
NDWHJRUL\H� D\UÕOPDNWDGÕU�� 2Q� \ÕOOÕN� LVWHQPH\HQ� NDUGL\R�
YDVN�OHU�ROD\�ULVNL�!����RODQ�KDVWDODU�\�NVHN�ULVNOL���������
RODQODU�RUWD�ULVNOL�YH������RODQODU�G�ú�N�ULVNOL�RODUDN�GH÷HU�
OHQGLULOPHNWHGLU������
%LUH\OHULQ�\DúDP�NDOLWHVLQL�GH÷HUOHQGLUPHN�LoLQ�1RWWLQJKDP�
6D÷OÕN� 3URILOL� �163�� NXOODQÕOPÕúWÕU�� gOoH÷LQ� 7�UNL\H¶GHNL�
JHoHUOLOLN�YH�J�YHQLOLUOLN�oDOÕúPDVÕ������\ÕOÕQGD�.�o�NGHYHFL�
YH�DUN��WDUDIÕQGDQ�\DSÕOPÕúWÕU�������163��IL]LNVHO�PRELOLWH����
PDGGH���D÷UÕ����PDGGH���X\NX����PDGGH���HPRV\RQHO�UHDNVL\�
RQODU����PDGGH���VRV\DO�L]RODV\RQ����PDGGH��YH�HQHUML�VHYL\H�
VL� ���PDGGH�� ROPDN� �]HUH� WRSODP� ���PDGGHGHQ� ROXúDQ� ELU�
|OoHNWLU��gOoHNWH�\HU�DODQ�KHU�ELU�PDGGH�³HYHW´�\D�GD�³KD\ÕU´�
RODUDN�FHYDSODQGÕUÕOÕU��+HU�DOW�JUXS�LoLQ�DOÕQDQ�HQ�G�ú�N�SXDQ�
µ�¶�HQ�\�NVHN�SXDQ�µ���¶G�U��$OÕQDQ� WRSODP�SXDQÕQ�DUWPDVÕ�
\DúDP�NDOLWHVLQLQ�N|W�OHúWL÷L�DQODPÕQD�JHOPHNWHGLU�������
0HQRSR]D� |]J�� \DúDP� NDOLWHVLQL� GH÷HUOHQGLUPHN� LoLQ�
0HQRSR]D� g]J�� <DúDP� .DOLWHVL� gOoH÷L� �0g<.g��
NXOODQÕOPÕúWÕU�� gOoH÷LQ� DPDFÕ�� NDGÕQODUÕQ� GHQH\LPOHULQH�
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ABSTRACT
Objective:
Non-alcoholic fatty liver disease (NAFLD) is a broad-spectrum disease that has increased in 
recent years due to increased sedentary life and obesity. It was aimed to determine C-reactive 
protein (CRP) levels, its association with simple steatosis and non-alcoholic steatohepatitis 
(NASH) and its diagnostic value in this study.

Methods: 
A total of 165patients who had a diagnosis of fatty liver disease (simple steatosis group and 
NASH group) and 99 healthy controls without liver disease were included in the study. Aspartate 
aminotransferase (AST), alanine aminotransferase (ALT), total bilirubin, direct bilirubin, CRP 
levels were evaluated and ultrasonographic evaluation of liver was performed in all groups. 
Histopathological evaluation was performed by biopsy in 65 patients who were thought to have 
NASH.

Results: 
AST and ALT values were found to be significantly higher in the NASH group than the other 
groups. CRP levels were detected lowest in control group and highest in NASH group (p 
<0.001). AST values were also significantly higher in patients with fibrosis grade 3-4 compared 
to the control group. 

Conclusion: 
Our study showed that CRP level is a suitable marker for differentiation of simple steatosis and 
NASH.

Key Words: 
Non-alcoholic fatty liver disease, C-reactive protein, Non-alcoholic steatohepatitis

ÖZ
Amaç: 
1RQ�DONROLN�\D÷OÕ�NDUDFL÷HU�KDVWDOÕ÷Õ��1$)/'���DUWDQ�VHGDQWHU�KD\DW�YH�REH]LWH�QHGHQL\OH�VRQ�
\ÕOODUGD�DUWÕú�J|VWHUHQ�JHQLú�VSHNWUXPOX�ELU�KDVWDOÕNWÕU��%X�oDOÕúPDGD��&�UHDNWLI�SURWHLQ� �&53��
G�]H\OHULQLQ��EDVLW�VWHDWR]�YH�QRQ�DONROLN�VWHDWRKHSDWLW��1$6+��LOH�LOLúNLVLQL�YH�WDQÕVDO�GH÷HULQL�
EHOLUOHPHN�DPDoODQPÕúWÕU�

Metodlar: 
<D÷OÕ�NDUDFL÷HU�KDVWDOÕ÷Õ� WDQÕVÕ�DODQ�����KDVWD��EDVLW�VWHDWR]�
JUXEX� YH�1$6+� JUXEX�� YH� NDUDFL÷HU� KDVWDOÕ÷Õ� ROPD\DQ� ���
VD÷OÕNOÕ�NRQWURO�oDOÕúPD\D�GDKLO�HGLOGL��7�P�JUXSODUGD�DVSDU-
WDW� DPLQRWUDQVIHUD]� �$67��� DODQLQ� DPLQRWUDQVIHUD]� �$/7���
WRWDO�ELOLUXELQ��GLUHNW�ELOLUXELQ��&53�G�]H\OHUL�GH÷HUOHQGLULOGL�
YH� NDUDFL÷HULQ� XOWUDVRQRJUDILN� GH÷HUOHQGLUPHVL� \DSÕOGÕ��
1$6+�ROGX÷X�G�ú�Q�OHQ����KDVWDGD�EL\RSVL�LOH�KLVWRSDWROR-
MLN�GH÷HUOHQGLUPH�\DSÕOGÕ�

Bulgular: 
$67�YH�$/7�GH÷HUOHUL�1$6+�JUXEXQGD�GL÷HU�JUXSODUD�J|UH�
DQODPOÕ�RODUDN�\�NVHNWL��&53�G�]H\OHUL�NRQWURO�JUXEXQGD�HQ�
G�ú�N�� 1$6+� JUXEXQGD� HQ� \�NVHN� VDSWDQGÕ� �S� ���������
)LEUR]LV� GHUHFHVL� ���� RODQ� KDVWDODUGD� NRQWURO� JUXEX� LOH�
NÕ\DVODQGÕ÷ÕQGD�� $67� GH÷HULQLQ� DQODPOÕ� G�]H\GH� \�NVHN�
ROGX÷X�VDSWDQGÕ�

Sonuç: 
dDOÕúPDPÕ]��&53�G�]H\LQLQ�EDVLW� VWHDWR]�YH�1$6+�D\UÕPÕ�
LoLQ�X\JXQ�ELU�EHOLUWHo�ROGX÷XQX�J|VWHUPLúWLU�

Anahtar Sözcükler: 
1RQ�DONROLN� \D÷OÕ� NDUDFL÷HU� KDVWDOÕ÷Õ�� &�UHDNWLI� SURWHLQ��
Non-alkolik steatohepatit

INTRODUCTION
Non-alcoholic fatty liver disease (NAFLD) is a broad 
spectrum between simple fatty to non-alcoholic steatohepati-
tis (NASH). NASH, a more serious form of the disease, can 
progress to cirrhosis and hepatocellular carcinoma (1,2). In 
recent years, with the epidemic of obesity, NAFLD has been 
increasing rapidly all over the world (3). With the prevalence 
of 17-33% in Western countries, NAFLD has been reported 
to be the most common liver disease in the world, (4). The 
leading cause of abnormal liver function tests in USA is also 
NAFLD, with a rate of 14-24% in the general population 
(5,6). Since it is associated with dyslipidemia, hypertension, 
insulin resistance and obesity, it may be considered as the 
liver component of metabolic syndrome (7).
CRP (C-reactive protein), an acute phase reactant protein, 
was found to be associated with inflammation and fatty liver 
in many studies (8,9). It is known that low-level inflamma-
tion plays a role in hypertension, cardiovascular diseases, 
metabolic syndrome, type 2 diabetes and some cancers (10). 
The association of increased CRP levels and NAFLD has 
been demonstrated in some studies (11,12). The stage of 
NAFLD is the key factor in determining the prognosis and 
making treatment decision. Thus, to distinguish simple 
steatosis from steatohepatitis is important and a non-invasive 
strategy is needed to detect all stages of NAFLD. The impor-
tance of evaluating serum markers as a noninvasive test to 
differentiate simple steatosis from NASH has been discussed 
in some clinical studies (13,14). However, a definitive serum 
marker has not yet been established in predicting the severity 
of NAFLD.
It was aimed to determine C-reactive protein (CRP) levels, its 

association with simple steatosis and non-alcoholic steato-
hepatitis (NASH) and its diagnostic value in this study.

MATERIAL and METHODS
Patients:
A hundred and sixty-five patients who had a diagnosis of fatty 
liver disease between June 2017 and June 2018 in our outpa-
tient clinic formed the study group. A hundred healthy 
controls without liver disease were also included. 

Study design:
The study groups were as follows:
Group 1 - Healthy group: This group included patients who 
admitted to the outpatient clinic with nonspecific gastrointes-
tinal complaints (dyspepsia, reflux and irritable bowel 
syndrome) without any liver disease. 
Group 2 - Simple steatosis group: this group included patients 
who were found to have fatty liver with USG, who were with 
normal liver function tests and asymptomatic for liver 
disease.
Group 3 - NASH group: Patients with hepatic steatosis on 
USG, biochemical examination of liver dysfunction, no other 
pathology to explain liver dysfunction, and liver biopsy with 
the diagnosis of NASH due to liver dysfunction and 
diagnosed as NASH.
AST, ALT, total bilirubin, direct bilirubin, CRP levels were 
measured in all groups and ultrasonographic evaluation was 
performed. CRP values between 0-5 mg/dl were considered 
normal.
Histopathological evaluation was performed by biopsy in 65 
patients with suspected NASH. Histopathological evalua-
tions were performed by an experienced pathologist and 
biopsy identified nonalcoholic steatohepatitis with macrovas-
cular fattening in more than 30% of hepatocytes and detec-
tion of aneurysm and / or necrosis in hepatocytes. Fibrosis 
was classified between 0 and 4 according to the modified 
%UXQW�VFRUH�

Exclusion criteria:
Patients who had non-adipose findings on ultrasound were 
excluded from the study. Viral hepatitis was excluded by 
HbsAg, Anti-HCV, Anti HbcIGG and Anti Hbs. ANA, AMA, 
ASMA and anti-LKM tests were negative to rule out autoim-
mune hepatitis. Patients under the age of 18, patients with 
alcohol use over 20 grams per day, patients with continuous 
drug use, patients with cirrhosis, patients with gastrointesti-
nal bypass, cholestatic liver disease, patients with obstructive 
jaundice and pregnant women were excluded from the study.
The study was performed in accordance with the Declaration 
of Helsinki and the local ethics committee had given its 
approval (2021-289). All patients were informed about the 
study and gave their informed constent.

Statistical analysis 
,%0�6366�6WDWLVWLFV�������,%0�&RUS���$UPRQN��1HZ�<RUN��
86$��ZDV�XVHG� WR�DQDO\]H�GDWD��'HVFULSWLYH� VWDWLVWLFV�ZHUH�
given as number of units (n), percentage (%), mean ± 

standard deviation (x  ± ss). A p-value below 0.05 was consid-
ered statistically significant. The normal distribution of the 
numerical variables was evaluated by the Shapiro Wilk 
normality test and Q-Q graphs. Comparisons between the 
groups were made with paired-samples t test in variables with 
normal distribution. The relationship between categorical 
variables was examined by exact method of Chi-Square test. 
%RQIHUURQL�FRUUHFWHG�WZR�UDWLR�]�WHVW�ZDV�XVHG�IRU�LQWUD�JURXS�
comparisons, if the chi-square test was previously found to be 
significant.

RESULTS
A total of 264 patients (99 patients in group 1, 100 patients in 
group 2 and 65 patients in group 3) were included in the 
study. The mean age was 38.9 in the control group, 51.8 in the 
simple steatosis group and 46.2 in the NASH group (p 
<0.001). There was no difference between the groups in terms 
of gender distribution. The demographic characteristics of the 
JURXSV�ZHUH�VXPPDUL]HG�RQ�WDEOH�,�

Table I: Comparison of demographic characteristics of study groups.

AST and ALT values were significantly higher in the NASH 
group than the other groups. In the simple steatosis group, the 
mean AST-ALT values were normal but higher than the 
normal group. Since bilirubin values were evaluated only in 
simple steatosis and NASH groups, statistical data were 
examined between these two groups. Mean bilirubin levels 
were found to be similar between simple steatosis and NASH 
groups.
CRP levels were found to be lowest in the normal group and 
highest in NASH patients and the differences were found to 
EH� VWDWLVWLFDOO\� VLJQLILFDQW� �S� ���������7DEOH� ,,� VXPPDUL]HV�
the laboratory values by groups. 

Table II: Comparison of laboratory findings of study groups.      

                                                                    

%LRSV\�UHYHDOHG���SDWLHQWV�ZLWK�VWDJH�������SDWLHQWV�ZLWK�VWDJH�
1-2 and 11 patients with stage 3-4 fibrosis. When the labora-
tory values were compared between the groups according to 
fibrosis, AST levels were significantly higher in patients with 
fibrosis grade 3-4 when compared to the control group (p = 
0.049). However, no significant difference was determined 
between CRP levels and fibrosis (Table III).

Table III: Comparison of laboratory findings according to fibrosis between 
study groups. 

In terms of adipose grade on USG, no significant difference 
was observed between NASH and simple steatosis (Table 
IV).

Table IV: Characteristics of liver steatosis grade between study groups.

DISCUSSION
It is very important to differentiate NASH because it can 
cause cirrhosis in patients with NAFLD. Nowadays, the gold 
standard for separating NASH from simple steatosis is liver 
biopsy which is an invasive method. Several biomarkers have 
been studied in the literature to reduce the need for liver 
biopsy, but no definitive marker has yet been identified (15).
In many studies, it was shown that there was a relationship 
between NAFLD and low-grade inflammation (16-18). It is 
known that CRP level is an independent marker in cardiovas-
cular diseases where low inflammation takes the lead in 
pathogenesis as well as metabolic abnormalities (19,20). In 
clinical studies, CRP levels were found to be related to meta-
bolic syndrome and its components. Although CRP produc-
tion mainly occurs in the liver, fatty tissue, especially visceral 
fatty tissue, has an important role in CRP production (11). In 
our study, CRP levels were found to be higher in patients with 
simple steatosis and NASH compared to controls and the 
difference was significant. The relationship between CRP 
level and NAFLD was first demonstrated by Park et al. In this 
study, CRP was found to be an independent risk factor for 
NAFLD (21). In many subsequent studies, results supporting 
this finding were obtained (11,12,22-26).
In our study, no significant association was found between 
CRP levels and the degree of fibrosis detected by biopsy. In 
WKH�VWXG\�RI�2UXo�HW�DO��� VLPLODUO\� WR�RXU�VWXG\�� VHUXP�&53�
levels were found to be increased in steatohepatitis and fatty 
liver when compared to the control group, but no significant 
difference was found between the levels of simple steatosis 
and steatohepatitis (23). In 2 other studies, serum CRP levels 
were also increased in these patients, but there was no 
correlation between CRP and fatty liver’s stage (8,27).
Looking at the pathogenesis of NAFLD, it seems that there 
are still unclear points. Oxidative stress and insulin resistance 
are considered as 2 major mechanisms in the pathogenesis of 
NAFLD, both of which are associated with high CRP levels. 
3URLQIODPPDWRU\�F\WRNLQHV��V\QWKHVL]HG��E\�PDFURSKDJHV�LQ�
fatty tissue include tumor necrosis factor, CRP, interleukin 
(IL)-6 and IL-8. These cytokines disrupt the insulin signaling 
system and cause insulin resistance (18,28). Insulin 
resistance increases fatty acids in the liver, leading to the 
accumulation of fat in the liver (29). The other mechanism, 
oxidative stress, acts independently of liver inflammation 
induced by cytokines. Accumulation of triglycerides in the 
liver increases oxidative stress and further inflammation 
results in liver damage (6). It has also been reported that 
antioxidant capacity is low in patients with NAFLD (30). 
CRP levels were higher in patients with low antioxidant 
capacity (31). Malhi et al. showed that inflammation and 
apoptosis due to free fatty acids are key factors in NASH 
progression (32).
In a study in which patients were followed for more than 30 
years, fatty liver stage was determined by ultrasound and a 
relationship was found between NAFLD stage and CRP 
levels (33). In another study in which 4138 healthy men were 
followed up for 7 years, it was determined whether the risk of 
NAFLD increases or not in those with high CRP levels and 
the NAFLD development risk was found to increase as CRP 

levels increased. They even stated that these healthy people 
may need to be monitored for NAFLD development (34).
In our study, control group was significantly younger than the 
other groups. It is known that the development of NAFLD 
and especially the development of NASH is a process that 
lasts for years, so it is expected that these patients will be 
older (35).
There are some limitations in our study. The diagnosis of 
fatty liver was made by ultrasound and biopsy was not 
performed in patients whose liver test was not high. If the 
study was conducted with a larger number of patients, it 
could have made the intergroup evaluation stronger.
In our study, CRP levels were found to be significantly higher 
in the simple steatosis and NASH group compared to the 
control group. Therefore, we think that CRP level alone is a 
good marker for NAFLD. However, we do not recommend 
the use of CRP as an indicator of fibrosis since we cannot find 
a relationship between fibrosis and CRP level.

CONCLUSION
Differentiation of simple steatosis and NASH in NAFLD 
patients is important to determine prognosis and treatment 
method. Liver biopsy is the gold standard in the evaluation of 
these patients. Since liver biopsy is an invasive and expensive 
procedure, there is a search for a specific non-invasive 
biomarker to differentiate simple steatosis and NASH. The 
data show that CRP level is an appropriate marker for differ-
entiating NASH from simple steatosis. However, studies with 
different markers are needed to determine the stage of fibro-
sis.
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ABSTRACT
Objective:
Non-alcoholic fatty liver disease (NAFLD) is a broad-spectrum disease that has increased in 
recent years due to increased sedentary life and obesity. It was aimed to determine C-reactive 
protein (CRP) levels, its association with simple steatosis and non-alcoholic steatohepatitis 
(NASH) and its diagnostic value in this study.

Methods: 
A total of 165patients who had a diagnosis of fatty liver disease (simple steatosis group and 
NASH group) and 99 healthy controls without liver disease were included in the study. Aspartate 
aminotransferase (AST), alanine aminotransferase (ALT), total bilirubin, direct bilirubin, CRP 
levels were evaluated and ultrasonographic evaluation of liver was performed in all groups. 
Histopathological evaluation was performed by biopsy in 65 patients who were thought to have 
NASH.

Results: 
AST and ALT values were found to be significantly higher in the NASH group than the other 
groups. CRP levels were detected lowest in control group and highest in NASH group (p 
<0.001). AST values were also significantly higher in patients with fibrosis grade 3-4 compared 
to the control group. 

Conclusion: 
Our study showed that CRP level is a suitable marker for differentiation of simple steatosis and 
NASH.

Key Words: 
Non-alcoholic fatty liver disease, C-reactive protein, Non-alcoholic steatohepatitis
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1RQ�DONROLN� \D÷OÕ� NDUDFL÷HU� KDVWDOÕ÷Õ�� &�UHDNWLI� SURWHLQ��
Non-alkolik steatohepatit

INTRODUCTION
Non-alcoholic fatty liver disease (NAFLD) is a broad 
spectrum between simple fatty to non-alcoholic steatohepati-
tis (NASH). NASH, a more serious form of the disease, can 
progress to cirrhosis and hepatocellular carcinoma (1,2). In 
recent years, with the epidemic of obesity, NAFLD has been 
increasing rapidly all over the world (3). With the prevalence 
of 17-33% in Western countries, NAFLD has been reported 
to be the most common liver disease in the world, (4). The 
leading cause of abnormal liver function tests in USA is also 
NAFLD, with a rate of 14-24% in the general population 
(5,6). Since it is associated with dyslipidemia, hypertension, 
insulin resistance and obesity, it may be considered as the 
liver component of metabolic syndrome (7).
CRP (C-reactive protein), an acute phase reactant protein, 
was found to be associated with inflammation and fatty liver 
in many studies (8,9). It is known that low-level inflamma-
tion plays a role in hypertension, cardiovascular diseases, 
metabolic syndrome, type 2 diabetes and some cancers (10). 
The association of increased CRP levels and NAFLD has 
been demonstrated in some studies (11,12). The stage of 
NAFLD is the key factor in determining the prognosis and 
making treatment decision. Thus, to distinguish simple 
steatosis from steatohepatitis is important and a non-invasive 
strategy is needed to detect all stages of NAFLD. The impor-
tance of evaluating serum markers as a noninvasive test to 
differentiate simple steatosis from NASH has been discussed 
in some clinical studies (13,14). However, a definitive serum 
marker has not yet been established in predicting the severity 
of NAFLD.
It was aimed to determine C-reactive protein (CRP) levels, its 

association with simple steatosis and non-alcoholic steato-
hepatitis (NASH) and its diagnostic value in this study.

MATERIAL and METHODS
Patients:
A hundred and sixty-five patients who had a diagnosis of fatty 
liver disease between June 2017 and June 2018 in our outpa-
tient clinic formed the study group. A hundred healthy 
controls without liver disease were also included. 

Study design:
The study groups were as follows:
Group 1 - Healthy group: This group included patients who 
admitted to the outpatient clinic with nonspecific gastrointes-
tinal complaints (dyspepsia, reflux and irritable bowel 
syndrome) without any liver disease. 
Group 2 - Simple steatosis group: this group included patients 
who were found to have fatty liver with USG, who were with 
normal liver function tests and asymptomatic for liver 
disease.
Group 3 - NASH group: Patients with hepatic steatosis on 
USG, biochemical examination of liver dysfunction, no other 
pathology to explain liver dysfunction, and liver biopsy with 
the diagnosis of NASH due to liver dysfunction and 
diagnosed as NASH.
AST, ALT, total bilirubin, direct bilirubin, CRP levels were 
measured in all groups and ultrasonographic evaluation was 
performed. CRP values between 0-5 mg/dl were considered 
normal.
Histopathological evaluation was performed by biopsy in 65 
patients with suspected NASH. Histopathological evalua-
tions were performed by an experienced pathologist and 
biopsy identified nonalcoholic steatohepatitis with macrovas-
cular fattening in more than 30% of hepatocytes and detec-
tion of aneurysm and / or necrosis in hepatocytes. Fibrosis 
was classified between 0 and 4 according to the modified 
%UXQW�VFRUH�

Exclusion criteria:
Patients who had non-adipose findings on ultrasound were 
excluded from the study. Viral hepatitis was excluded by 
HbsAg, Anti-HCV, Anti HbcIGG and Anti Hbs. ANA, AMA, 
ASMA and anti-LKM tests were negative to rule out autoim-
mune hepatitis. Patients under the age of 18, patients with 
alcohol use over 20 grams per day, patients with continuous 
drug use, patients with cirrhosis, patients with gastrointesti-
nal bypass, cholestatic liver disease, patients with obstructive 
jaundice and pregnant women were excluded from the study.
The study was performed in accordance with the Declaration 
of Helsinki and the local ethics committee had given its 
approval (2021-289). All patients were informed about the 
study and gave their informed constent.

Statistical analysis 
,%0�6366�6WDWLVWLFV�������,%0�&RUS���$UPRQN��1HZ�<RUN��
86$��ZDV�XVHG� WR�DQDO\]H�GDWD��'HVFULSWLYH� VWDWLVWLFV�ZHUH�
given as number of units (n), percentage (%), mean ± 

standard deviation (x  ± ss). A p-value below 0.05 was consid-
ered statistically significant. The normal distribution of the 
numerical variables was evaluated by the Shapiro Wilk 
normality test and Q-Q graphs. Comparisons between the 
groups were made with paired-samples t test in variables with 
normal distribution. The relationship between categorical 
variables was examined by exact method of Chi-Square test. 
%RQIHUURQL�FRUUHFWHG�WZR�UDWLR�]�WHVW�ZDV�XVHG�IRU�LQWUD�JURXS�
comparisons, if the chi-square test was previously found to be 
significant.

RESULTS
A total of 264 patients (99 patients in group 1, 100 patients in 
group 2 and 65 patients in group 3) were included in the 
study. The mean age was 38.9 in the control group, 51.8 in the 
simple steatosis group and 46.2 in the NASH group (p 
<0.001). There was no difference between the groups in terms 
of gender distribution. The demographic characteristics of the 
JURXSV�ZHUH�VXPPDUL]HG�RQ�WDEOH�,�

Table I: Comparison of demographic characteristics of study groups.

AST and ALT values were significantly higher in the NASH 
group than the other groups. In the simple steatosis group, the 
mean AST-ALT values were normal but higher than the 
normal group. Since bilirubin values were evaluated only in 
simple steatosis and NASH groups, statistical data were 
examined between these two groups. Mean bilirubin levels 
were found to be similar between simple steatosis and NASH 
groups.
CRP levels were found to be lowest in the normal group and 
highest in NASH patients and the differences were found to 
EH� VWDWLVWLFDOO\� VLJQLILFDQW� �S� ���������7DEOH� ,,� VXPPDUL]HV�
the laboratory values by groups. 

Table II: Comparison of laboratory findings of study groups.      

                                                                    

%LRSV\�UHYHDOHG���SDWLHQWV�ZLWK�VWDJH�������SDWLHQWV�ZLWK�VWDJH�
1-2 and 11 patients with stage 3-4 fibrosis. When the labora-
tory values were compared between the groups according to 
fibrosis, AST levels were significantly higher in patients with 
fibrosis grade 3-4 when compared to the control group (p = 
0.049). However, no significant difference was determined 
between CRP levels and fibrosis (Table III).

Table III: Comparison of laboratory findings according to fibrosis between 
study groups. 

In terms of adipose grade on USG, no significant difference 
was observed between NASH and simple steatosis (Table 
IV).

Table IV: Characteristics of liver steatosis grade between study groups.
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DISCUSSION
It is very important to differentiate NASH because it can 
cause cirrhosis in patients with NAFLD. Nowadays, the gold 
standard for separating NASH from simple steatosis is liver 
biopsy which is an invasive method. Several biomarkers have 
been studied in the literature to reduce the need for liver 
biopsy, but no definitive marker has yet been identified (15).
In many studies, it was shown that there was a relationship 
between NAFLD and low-grade inflammation (16-18). It is 
known that CRP level is an independent marker in cardiovas-
cular diseases where low inflammation takes the lead in 
pathogenesis as well as metabolic abnormalities (19,20). In 
clinical studies, CRP levels were found to be related to meta-
bolic syndrome and its components. Although CRP produc-
tion mainly occurs in the liver, fatty tissue, especially visceral 
fatty tissue, has an important role in CRP production (11). In 
our study, CRP levels were found to be higher in patients with 
simple steatosis and NASH compared to controls and the 
difference was significant. The relationship between CRP 
level and NAFLD was first demonstrated by Park et al. In this 
study, CRP was found to be an independent risk factor for 
NAFLD (21). In many subsequent studies, results supporting 
this finding were obtained (11,12,22-26).
In our study, no significant association was found between 
CRP levels and the degree of fibrosis detected by biopsy. In 
WKH�VWXG\�RI�2UXo�HW�DO��� VLPLODUO\� WR�RXU�VWXG\�� VHUXP�&53�
levels were found to be increased in steatohepatitis and fatty 
liver when compared to the control group, but no significant 
difference was found between the levels of simple steatosis 
and steatohepatitis (23). In 2 other studies, serum CRP levels 
were also increased in these patients, but there was no 
correlation between CRP and fatty liver’s stage (8,27).
Looking at the pathogenesis of NAFLD, it seems that there 
are still unclear points. Oxidative stress and insulin resistance 
are considered as 2 major mechanisms in the pathogenesis of 
NAFLD, both of which are associated with high CRP levels. 
3URLQIODPPDWRU\�F\WRNLQHV��V\QWKHVL]HG��E\�PDFURSKDJHV�LQ�
fatty tissue include tumor necrosis factor, CRP, interleukin 
(IL)-6 and IL-8. These cytokines disrupt the insulin signaling 
system and cause insulin resistance (18,28). Insulin 
resistance increases fatty acids in the liver, leading to the 
accumulation of fat in the liver (29). The other mechanism, 
oxidative stress, acts independently of liver inflammation 
induced by cytokines. Accumulation of triglycerides in the 
liver increases oxidative stress and further inflammation 
results in liver damage (6). It has also been reported that 
antioxidant capacity is low in patients with NAFLD (30). 
CRP levels were higher in patients with low antioxidant 
capacity (31). Malhi et al. showed that inflammation and 
apoptosis due to free fatty acids are key factors in NASH 
progression (32).
In a study in which patients were followed for more than 30 
years, fatty liver stage was determined by ultrasound and a 
relationship was found between NAFLD stage and CRP 
levels (33). In another study in which 4138 healthy men were 
followed up for 7 years, it was determined whether the risk of 
NAFLD increases or not in those with high CRP levels and 
the NAFLD development risk was found to increase as CRP 

levels increased. They even stated that these healthy people 
may need to be monitored for NAFLD development (34).
In our study, control group was significantly younger than the 
other groups. It is known that the development of NAFLD 
and especially the development of NASH is a process that 
lasts for years, so it is expected that these patients will be 
older (35).
There are some limitations in our study. The diagnosis of 
fatty liver was made by ultrasound and biopsy was not 
performed in patients whose liver test was not high. If the 
study was conducted with a larger number of patients, it 
could have made the intergroup evaluation stronger.
In our study, CRP levels were found to be significantly higher 
in the simple steatosis and NASH group compared to the 
control group. Therefore, we think that CRP level alone is a 
good marker for NAFLD. However, we do not recommend 
the use of CRP as an indicator of fibrosis since we cannot find 
a relationship between fibrosis and CRP level.

CONCLUSION
Differentiation of simple steatosis and NASH in NAFLD 
patients is important to determine prognosis and treatment 
method. Liver biopsy is the gold standard in the evaluation of 
these patients. Since liver biopsy is an invasive and expensive 
procedure, there is a search for a specific non-invasive 
biomarker to differentiate simple steatosis and NASH. The 
data show that CRP level is an appropriate marker for differ-
entiating NASH from simple steatosis. However, studies with 
different markers are needed to determine the stage of fibro-
sis.
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ABSTRACT
Objective:
Non-alcoholic fatty liver disease (NAFLD) is a broad-spectrum disease that has increased in 
recent years due to increased sedentary life and obesity. It was aimed to determine C-reactive 
protein (CRP) levels, its association with simple steatosis and non-alcoholic steatohepatitis 
(NASH) and its diagnostic value in this study.

Methods: 
A total of 165patients who had a diagnosis of fatty liver disease (simple steatosis group and 
NASH group) and 99 healthy controls without liver disease were included in the study. Aspartate 
aminotransferase (AST), alanine aminotransferase (ALT), total bilirubin, direct bilirubin, CRP 
levels were evaluated and ultrasonographic evaluation of liver was performed in all groups. 
Histopathological evaluation was performed by biopsy in 65 patients who were thought to have 
NASH.

Results: 
AST and ALT values were found to be significantly higher in the NASH group than the other 
groups. CRP levels were detected lowest in control group and highest in NASH group (p 
<0.001). AST values were also significantly higher in patients with fibrosis grade 3-4 compared 
to the control group. 

Conclusion: 
Our study showed that CRP level is a suitable marker for differentiation of simple steatosis and 
NASH.
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Non-alcoholic fatty liver disease, C-reactive protein, Non-alcoholic steatohepatitis
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Non-alkolik steatohepatit

INTRODUCTION
Non-alcoholic fatty liver disease (NAFLD) is a broad 
spectrum between simple fatty to non-alcoholic steatohepati-
tis (NASH). NASH, a more serious form of the disease, can 
progress to cirrhosis and hepatocellular carcinoma (1,2). In 
recent years, with the epidemic of obesity, NAFLD has been 
increasing rapidly all over the world (3). With the prevalence 
of 17-33% in Western countries, NAFLD has been reported 
to be the most common liver disease in the world, (4). The 
leading cause of abnormal liver function tests in USA is also 
NAFLD, with a rate of 14-24% in the general population 
(5,6). Since it is associated with dyslipidemia, hypertension, 
insulin resistance and obesity, it may be considered as the 
liver component of metabolic syndrome (7).
CRP (C-reactive protein), an acute phase reactant protein, 
was found to be associated with inflammation and fatty liver 
in many studies (8,9). It is known that low-level inflamma-
tion plays a role in hypertension, cardiovascular diseases, 
metabolic syndrome, type 2 diabetes and some cancers (10). 
The association of increased CRP levels and NAFLD has 
been demonstrated in some studies (11,12). The stage of 
NAFLD is the key factor in determining the prognosis and 
making treatment decision. Thus, to distinguish simple 
steatosis from steatohepatitis is important and a non-invasive 
strategy is needed to detect all stages of NAFLD. The impor-
tance of evaluating serum markers as a noninvasive test to 
differentiate simple steatosis from NASH has been discussed 
in some clinical studies (13,14). However, a definitive serum 
marker has not yet been established in predicting the severity 
of NAFLD.
It was aimed to determine C-reactive protein (CRP) levels, its 

association with simple steatosis and non-alcoholic steato-
hepatitis (NASH) and its diagnostic value in this study.

MATERIAL and METHODS
Patients:
A hundred and sixty-five patients who had a diagnosis of fatty 
liver disease between June 2017 and June 2018 in our outpa-
tient clinic formed the study group. A hundred healthy 
controls without liver disease were also included. 

Study design:
The study groups were as follows:
Group 1 - Healthy group: This group included patients who 
admitted to the outpatient clinic with nonspecific gastrointes-
tinal complaints (dyspepsia, reflux and irritable bowel 
syndrome) without any liver disease. 
Group 2 - Simple steatosis group: this group included patients 
who were found to have fatty liver with USG, who were with 
normal liver function tests and asymptomatic for liver 
disease.
Group 3 - NASH group: Patients with hepatic steatosis on 
USG, biochemical examination of liver dysfunction, no other 
pathology to explain liver dysfunction, and liver biopsy with 
the diagnosis of NASH due to liver dysfunction and 
diagnosed as NASH.
AST, ALT, total bilirubin, direct bilirubin, CRP levels were 
measured in all groups and ultrasonographic evaluation was 
performed. CRP values between 0-5 mg/dl were considered 
normal.
Histopathological evaluation was performed by biopsy in 65 
patients with suspected NASH. Histopathological evalua-
tions were performed by an experienced pathologist and 
biopsy identified nonalcoholic steatohepatitis with macrovas-
cular fattening in more than 30% of hepatocytes and detec-
tion of aneurysm and / or necrosis in hepatocytes. Fibrosis 
was classified between 0 and 4 according to the modified 
%UXQW�VFRUH�

Exclusion criteria:
Patients who had non-adipose findings on ultrasound were 
excluded from the study. Viral hepatitis was excluded by 
HbsAg, Anti-HCV, Anti HbcIGG and Anti Hbs. ANA, AMA, 
ASMA and anti-LKM tests were negative to rule out autoim-
mune hepatitis. Patients under the age of 18, patients with 
alcohol use over 20 grams per day, patients with continuous 
drug use, patients with cirrhosis, patients with gastrointesti-
nal bypass, cholestatic liver disease, patients with obstructive 
jaundice and pregnant women were excluded from the study.
The study was performed in accordance with the Declaration 
of Helsinki and the local ethics committee had given its 
approval (2021-289). All patients were informed about the 
study and gave their informed constent.

Statistical analysis 
,%0�6366�6WDWLVWLFV�������,%0�&RUS���$UPRQN��1HZ�<RUN��
86$��ZDV�XVHG� WR�DQDO\]H�GDWD��'HVFULSWLYH� VWDWLVWLFV�ZHUH�
given as number of units (n), percentage (%), mean ± 

standard deviation (x  ± ss). A p-value below 0.05 was consid-
ered statistically significant. The normal distribution of the 
numerical variables was evaluated by the Shapiro Wilk 
normality test and Q-Q graphs. Comparisons between the 
groups were made with paired-samples t test in variables with 
normal distribution. The relationship between categorical 
variables was examined by exact method of Chi-Square test. 
%RQIHUURQL�FRUUHFWHG�WZR�UDWLR�]�WHVW�ZDV�XVHG�IRU�LQWUD�JURXS�
comparisons, if the chi-square test was previously found to be 
significant.

RESULTS
A total of 264 patients (99 patients in group 1, 100 patients in 
group 2 and 65 patients in group 3) were included in the 
study. The mean age was 38.9 in the control group, 51.8 in the 
simple steatosis group and 46.2 in the NASH group (p 
<0.001). There was no difference between the groups in terms 
of gender distribution. The demographic characteristics of the 
JURXSV�ZHUH�VXPPDUL]HG�RQ�WDEOH�,�

Table I: Comparison of demographic characteristics of study groups.

AST and ALT values were significantly higher in the NASH 
group than the other groups. In the simple steatosis group, the 
mean AST-ALT values were normal but higher than the 
normal group. Since bilirubin values were evaluated only in 
simple steatosis and NASH groups, statistical data were 
examined between these two groups. Mean bilirubin levels 
were found to be similar between simple steatosis and NASH 
groups.
CRP levels were found to be lowest in the normal group and 
highest in NASH patients and the differences were found to 
EH� VWDWLVWLFDOO\� VLJQLILFDQW� �S� ���������7DEOH� ,,� VXPPDUL]HV�
the laboratory values by groups. 

Table II: Comparison of laboratory findings of study groups.      
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1-2 and 11 patients with stage 3-4 fibrosis. When the labora-
tory values were compared between the groups according to 
fibrosis, AST levels were significantly higher in patients with 
fibrosis grade 3-4 when compared to the control group (p = 
0.049). However, no significant difference was determined 
between CRP levels and fibrosis (Table III).

Table III: Comparison of laboratory findings according to fibrosis between 
study groups. 

In terms of adipose grade on USG, no significant difference 
was observed between NASH and simple steatosis (Table 
IV).

Table IV: Characteristics of liver steatosis grade between study groups.

DISCUSSION
It is very important to differentiate NASH because it can 
cause cirrhosis in patients with NAFLD. Nowadays, the gold 
standard for separating NASH from simple steatosis is liver 
biopsy which is an invasive method. Several biomarkers have 
been studied in the literature to reduce the need for liver 
biopsy, but no definitive marker has yet been identified (15).
In many studies, it was shown that there was a relationship 
between NAFLD and low-grade inflammation (16-18). It is 
known that CRP level is an independent marker in cardiovas-
cular diseases where low inflammation takes the lead in 
pathogenesis as well as metabolic abnormalities (19,20). In 
clinical studies, CRP levels were found to be related to meta-
bolic syndrome and its components. Although CRP produc-
tion mainly occurs in the liver, fatty tissue, especially visceral 
fatty tissue, has an important role in CRP production (11). In 
our study, CRP levels were found to be higher in patients with 
simple steatosis and NASH compared to controls and the 
difference was significant. The relationship between CRP 
level and NAFLD was first demonstrated by Park et al. In this 
study, CRP was found to be an independent risk factor for 
NAFLD (21). In many subsequent studies, results supporting 
this finding were obtained (11,12,22-26).
In our study, no significant association was found between 
CRP levels and the degree of fibrosis detected by biopsy. In 
WKH�VWXG\�RI�2UXo�HW�DO��� VLPLODUO\� WR�RXU�VWXG\�� VHUXP�&53�
levels were found to be increased in steatohepatitis and fatty 
liver when compared to the control group, but no significant 
difference was found between the levels of simple steatosis 
and steatohepatitis (23). In 2 other studies, serum CRP levels 
were also increased in these patients, but there was no 
correlation between CRP and fatty liver’s stage (8,27).
Looking at the pathogenesis of NAFLD, it seems that there 
are still unclear points. Oxidative stress and insulin resistance 
are considered as 2 major mechanisms in the pathogenesis of 
NAFLD, both of which are associated with high CRP levels. 
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fatty tissue include tumor necrosis factor, CRP, interleukin 
(IL)-6 and IL-8. These cytokines disrupt the insulin signaling 
system and cause insulin resistance (18,28). Insulin 
resistance increases fatty acids in the liver, leading to the 
accumulation of fat in the liver (29). The other mechanism, 
oxidative stress, acts independently of liver inflammation 
induced by cytokines. Accumulation of triglycerides in the 
liver increases oxidative stress and further inflammation 
results in liver damage (6). It has also been reported that 
antioxidant capacity is low in patients with NAFLD (30). 
CRP levels were higher in patients with low antioxidant 
capacity (31). Malhi et al. showed that inflammation and 
apoptosis due to free fatty acids are key factors in NASH 
progression (32).
In a study in which patients were followed for more than 30 
years, fatty liver stage was determined by ultrasound and a 
relationship was found between NAFLD stage and CRP 
levels (33). In another study in which 4138 healthy men were 
followed up for 7 years, it was determined whether the risk of 
NAFLD increases or not in those with high CRP levels and 
the NAFLD development risk was found to increase as CRP 

levels increased. They even stated that these healthy people 
may need to be monitored for NAFLD development (34).
In our study, control group was significantly younger than the 
other groups. It is known that the development of NAFLD 
and especially the development of NASH is a process that 
lasts for years, so it is expected that these patients will be 
older (35).
There are some limitations in our study. The diagnosis of 
fatty liver was made by ultrasound and biopsy was not 
performed in patients whose liver test was not high. If the 
study was conducted with a larger number of patients, it 
could have made the intergroup evaluation stronger.
In our study, CRP levels were found to be significantly higher 
in the simple steatosis and NASH group compared to the 
control group. Therefore, we think that CRP level alone is a 
good marker for NAFLD. However, we do not recommend 
the use of CRP as an indicator of fibrosis since we cannot find 
a relationship between fibrosis and CRP level.

CONCLUSION
Differentiation of simple steatosis and NASH in NAFLD 
patients is important to determine prognosis and treatment 
method. Liver biopsy is the gold standard in the evaluation of 
these patients. Since liver biopsy is an invasive and expensive 
procedure, there is a search for a specific non-invasive 
biomarker to differentiate simple steatosis and NASH. The 
data show that CRP level is an appropriate marker for differ-
entiating NASH from simple steatosis. However, studies with 
different markers are needed to determine the stage of fibro-
sis.
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ABSTRACT
Objective:
Non-alcoholic fatty liver disease (NAFLD) is a broad-spectrum disease that has increased in 
recent years due to increased sedentary life and obesity. It was aimed to determine C-reactive 
protein (CRP) levels, its association with simple steatosis and non-alcoholic steatohepatitis 
(NASH) and its diagnostic value in this study.

Methods: 
A total of 165patients who had a diagnosis of fatty liver disease (simple steatosis group and 
NASH group) and 99 healthy controls without liver disease were included in the study. Aspartate 
aminotransferase (AST), alanine aminotransferase (ALT), total bilirubin, direct bilirubin, CRP 
levels were evaluated and ultrasonographic evaluation of liver was performed in all groups. 
Histopathological evaluation was performed by biopsy in 65 patients who were thought to have 
NASH.

Results: 
AST and ALT values were found to be significantly higher in the NASH group than the other 
groups. CRP levels were detected lowest in control group and highest in NASH group (p 
<0.001). AST values were also significantly higher in patients with fibrosis grade 3-4 compared 
to the control group. 

Conclusion: 
Our study showed that CRP level is a suitable marker for differentiation of simple steatosis and 
NASH.

Key Words: 
Non-alcoholic fatty liver disease, C-reactive protein, Non-alcoholic steatohepatitis
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INTRODUCTION
Non-alcoholic fatty liver disease (NAFLD) is a broad 
spectrum between simple fatty to non-alcoholic steatohepati-
tis (NASH). NASH, a more serious form of the disease, can 
progress to cirrhosis and hepatocellular carcinoma (1,2). In 
recent years, with the epidemic of obesity, NAFLD has been 
increasing rapidly all over the world (3). With the prevalence 
of 17-33% in Western countries, NAFLD has been reported 
to be the most common liver disease in the world, (4). The 
leading cause of abnormal liver function tests in USA is also 
NAFLD, with a rate of 14-24% in the general population 
(5,6). Since it is associated with dyslipidemia, hypertension, 
insulin resistance and obesity, it may be considered as the 
liver component of metabolic syndrome (7).
CRP (C-reactive protein), an acute phase reactant protein, 
was found to be associated with inflammation and fatty liver 
in many studies (8,9). It is known that low-level inflamma-
tion plays a role in hypertension, cardiovascular diseases, 
metabolic syndrome, type 2 diabetes and some cancers (10). 
The association of increased CRP levels and NAFLD has 
been demonstrated in some studies (11,12). The stage of 
NAFLD is the key factor in determining the prognosis and 
making treatment decision. Thus, to distinguish simple 
steatosis from steatohepatitis is important and a non-invasive 
strategy is needed to detect all stages of NAFLD. The impor-
tance of evaluating serum markers as a noninvasive test to 
differentiate simple steatosis from NASH has been discussed 
in some clinical studies (13,14). However, a definitive serum 
marker has not yet been established in predicting the severity 
of NAFLD.
It was aimed to determine C-reactive protein (CRP) levels, its 

association with simple steatosis and non-alcoholic steato-
hepatitis (NASH) and its diagnostic value in this study.

MATERIAL and METHODS
Patients:
A hundred and sixty-five patients who had a diagnosis of fatty 
liver disease between June 2017 and June 2018 in our outpa-
tient clinic formed the study group. A hundred healthy 
controls without liver disease were also included. 

Study design:
The study groups were as follows:
Group 1 - Healthy group: This group included patients who 
admitted to the outpatient clinic with nonspecific gastrointes-
tinal complaints (dyspepsia, reflux and irritable bowel 
syndrome) without any liver disease. 
Group 2 - Simple steatosis group: this group included patients 
who were found to have fatty liver with USG, who were with 
normal liver function tests and asymptomatic for liver 
disease.
Group 3 - NASH group: Patients with hepatic steatosis on 
USG, biochemical examination of liver dysfunction, no other 
pathology to explain liver dysfunction, and liver biopsy with 
the diagnosis of NASH due to liver dysfunction and 
diagnosed as NASH.
AST, ALT, total bilirubin, direct bilirubin, CRP levels were 
measured in all groups and ultrasonographic evaluation was 
performed. CRP values between 0-5 mg/dl were considered 
normal.
Histopathological evaluation was performed by biopsy in 65 
patients with suspected NASH. Histopathological evalua-
tions were performed by an experienced pathologist and 
biopsy identified nonalcoholic steatohepatitis with macrovas-
cular fattening in more than 30% of hepatocytes and detec-
tion of aneurysm and / or necrosis in hepatocytes. Fibrosis 
was classified between 0 and 4 according to the modified 
%UXQW�VFRUH�

Exclusion criteria:
Patients who had non-adipose findings on ultrasound were 
excluded from the study. Viral hepatitis was excluded by 
HbsAg, Anti-HCV, Anti HbcIGG and Anti Hbs. ANA, AMA, 
ASMA and anti-LKM tests were negative to rule out autoim-
mune hepatitis. Patients under the age of 18, patients with 
alcohol use over 20 grams per day, patients with continuous 
drug use, patients with cirrhosis, patients with gastrointesti-
nal bypass, cholestatic liver disease, patients with obstructive 
jaundice and pregnant women were excluded from the study.
The study was performed in accordance with the Declaration 
of Helsinki and the local ethics committee had given its 
approval (2021-289). All patients were informed about the 
study and gave their informed constent.

Statistical analysis 
,%0�6366�6WDWLVWLFV�������,%0�&RUS���$UPRQN��1HZ�<RUN��
86$��ZDV�XVHG� WR�DQDO\]H�GDWD��'HVFULSWLYH� VWDWLVWLFV�ZHUH�
given as number of units (n), percentage (%), mean ± 

standard deviation (x  ± ss). A p-value below 0.05 was consid-
ered statistically significant. The normal distribution of the 
numerical variables was evaluated by the Shapiro Wilk 
normality test and Q-Q graphs. Comparisons between the 
groups were made with paired-samples t test in variables with 
normal distribution. The relationship between categorical 
variables was examined by exact method of Chi-Square test. 
%RQIHUURQL�FRUUHFWHG�WZR�UDWLR�]�WHVW�ZDV�XVHG�IRU�LQWUD�JURXS�
comparisons, if the chi-square test was previously found to be 
significant.

RESULTS
A total of 264 patients (99 patients in group 1, 100 patients in 
group 2 and 65 patients in group 3) were included in the 
study. The mean age was 38.9 in the control group, 51.8 in the 
simple steatosis group and 46.2 in the NASH group (p 
<0.001). There was no difference between the groups in terms 
of gender distribution. The demographic characteristics of the 
JURXSV�ZHUH�VXPPDUL]HG�RQ�WDEOH�,�

Table I: Comparison of demographic characteristics of study groups.

AST and ALT values were significantly higher in the NASH 
group than the other groups. In the simple steatosis group, the 
mean AST-ALT values were normal but higher than the 
normal group. Since bilirubin values were evaluated only in 
simple steatosis and NASH groups, statistical data were 
examined between these two groups. Mean bilirubin levels 
were found to be similar between simple steatosis and NASH 
groups.
CRP levels were found to be lowest in the normal group and 
highest in NASH patients and the differences were found to 
EH� VWDWLVWLFDOO\� VLJQLILFDQW� �S� ���������7DEOH� ,,� VXPPDUL]HV�
the laboratory values by groups. 

Table II: Comparison of laboratory findings of study groups.      
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1-2 and 11 patients with stage 3-4 fibrosis. When the labora-
tory values were compared between the groups according to 
fibrosis, AST levels were significantly higher in patients with 
fibrosis grade 3-4 when compared to the control group (p = 
0.049). However, no significant difference was determined 
between CRP levels and fibrosis (Table III).

Table III: Comparison of laboratory findings according to fibrosis between 
study groups. 

In terms of adipose grade on USG, no significant difference 
was observed between NASH and simple steatosis (Table 
IV).

Table IV: Characteristics of liver steatosis grade between study groups.

DISCUSSION
It is very important to differentiate NASH because it can 
cause cirrhosis in patients with NAFLD. Nowadays, the gold 
standard for separating NASH from simple steatosis is liver 
biopsy which is an invasive method. Several biomarkers have 
been studied in the literature to reduce the need for liver 
biopsy, but no definitive marker has yet been identified (15).
In many studies, it was shown that there was a relationship 
between NAFLD and low-grade inflammation (16-18). It is 
known that CRP level is an independent marker in cardiovas-
cular diseases where low inflammation takes the lead in 
pathogenesis as well as metabolic abnormalities (19,20). In 
clinical studies, CRP levels were found to be related to meta-
bolic syndrome and its components. Although CRP produc-
tion mainly occurs in the liver, fatty tissue, especially visceral 
fatty tissue, has an important role in CRP production (11). In 
our study, CRP levels were found to be higher in patients with 
simple steatosis and NASH compared to controls and the 
difference was significant. The relationship between CRP 
level and NAFLD was first demonstrated by Park et al. In this 
study, CRP was found to be an independent risk factor for 
NAFLD (21). In many subsequent studies, results supporting 
this finding were obtained (11,12,22-26).
In our study, no significant association was found between 
CRP levels and the degree of fibrosis detected by biopsy. In 
WKH�VWXG\�RI�2UXo�HW�DO��� VLPLODUO\� WR�RXU�VWXG\�� VHUXP�&53�
levels were found to be increased in steatohepatitis and fatty 
liver when compared to the control group, but no significant 
difference was found between the levels of simple steatosis 
and steatohepatitis (23). In 2 other studies, serum CRP levels 
were also increased in these patients, but there was no 
correlation between CRP and fatty liver’s stage (8,27).
Looking at the pathogenesis of NAFLD, it seems that there 
are still unclear points. Oxidative stress and insulin resistance 
are considered as 2 major mechanisms in the pathogenesis of 
NAFLD, both of which are associated with high CRP levels. 
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fatty tissue include tumor necrosis factor, CRP, interleukin 
(IL)-6 and IL-8. These cytokines disrupt the insulin signaling 
system and cause insulin resistance (18,28). Insulin 
resistance increases fatty acids in the liver, leading to the 
accumulation of fat in the liver (29). The other mechanism, 
oxidative stress, acts independently of liver inflammation 
induced by cytokines. Accumulation of triglycerides in the 
liver increases oxidative stress and further inflammation 
results in liver damage (6). It has also been reported that 
antioxidant capacity is low in patients with NAFLD (30). 
CRP levels were higher in patients with low antioxidant 
capacity (31). Malhi et al. showed that inflammation and 
apoptosis due to free fatty acids are key factors in NASH 
progression (32).
In a study in which patients were followed for more than 30 
years, fatty liver stage was determined by ultrasound and a 
relationship was found between NAFLD stage and CRP 
levels (33). In another study in which 4138 healthy men were 
followed up for 7 years, it was determined whether the risk of 
NAFLD increases or not in those with high CRP levels and 
the NAFLD development risk was found to increase as CRP 

levels increased. They even stated that these healthy people 
may need to be monitored for NAFLD development (34).
In our study, control group was significantly younger than the 
other groups. It is known that the development of NAFLD 
and especially the development of NASH is a process that 
lasts for years, so it is expected that these patients will be 
older (35).
There are some limitations in our study. The diagnosis of 
fatty liver was made by ultrasound and biopsy was not 
performed in patients whose liver test was not high. If the 
study was conducted with a larger number of patients, it 
could have made the intergroup evaluation stronger.
In our study, CRP levels were found to be significantly higher 
in the simple steatosis and NASH group compared to the 
control group. Therefore, we think that CRP level alone is a 
good marker for NAFLD. However, we do not recommend 
the use of CRP as an indicator of fibrosis since we cannot find 
a relationship between fibrosis and CRP level.

CONCLUSION
Differentiation of simple steatosis and NASH in NAFLD 
patients is important to determine prognosis and treatment 
method. Liver biopsy is the gold standard in the evaluation of 
these patients. Since liver biopsy is an invasive and expensive 
procedure, there is a search for a specific non-invasive 
biomarker to differentiate simple steatosis and NASH. The 
data show that CRP level is an appropriate marker for differ-
entiating NASH from simple steatosis. However, studies with 
different markers are needed to determine the stage of fibro-
sis.
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Tablo V: 8]DNWDQ�H÷LWLPGH�|÷UHQFLOHULQ�VÕQDY�VLVWHPLQH�LOLúNLQ�J|U�úOHUL
��NDWÕOÕ\RUXP��oRN�NDWÕOÕ\RUXP��\�]GH�GD÷ÕOÕPÕ�

g÷UHQFLOHULQ�DoÕN�XoOX�VRUXODUD�YHUGLNOHUL�\DQÕWODU� LQFHOHQGL�
YH�����|÷UHQFLGHQ�������������|÷UHQFL�JHUL�ELOGLULP��YHUGL��
ho� |÷UHQFL� oHYULPLoL� H÷LWLPGHQ� oRN�PHPQXQ� ROGX÷XQX� YH�
GHYDP� HWPHVL� JHUHNWL÷LQL� EHOLUGL�� &HYDSODU� LNL� ED÷ÕPVÕ]�
DUDúWÕUPDFÕ� WDUDIÕQGDQ� |QFH� NRGODQGÕ� YH� VRQUD� WHPDODU�
ROXúWXUXOGX��+HU�LNL�DUDúWÕUPDFÕQÕQ�ROXúWXUGX÷X���WHPD�EXOXQ�
PDNWD\GÕ��<ÕOODUD� J|UH� DoÕN� XoOX� VRUXODUD� YHULOHQ� \DQÕWODUÕQ�
RUDQODUÕ� 7DEOR� 9,¶GD� J|VWHULOGL�� 7HPDODU�� WÕS� H÷LWLPLQGH�
X]DNWDQ�H÷LWLP�QLWHOL÷L��VÕQDY�VLVWHPL�YH�VRUX�EDQNDVÕ��DOW�\DSÕ�
RODQDNODUÕ�YH�H÷LWLFL�QLWHOL÷L��

Tablo VI: <ÕOODUD�J|UH�DoÕN�XoOX�VRUXODUD�YHULOHQ�\DQÕWODUÕQ�RUDQODUÕ��

7HPDODU��WÕS�H÷LWLPLQGH�X]DNWDQ�H÷LWLP�QLWHOL÷L��VÕQDY�VLVWHPL�
YH� VRUX� EDQNDVÕ�� DOW� \DSÕ� RODQDNODUÕ� YH� H÷LWLFL� QLWHOL÷L��
SDQGHPL�YH�VWUHV�RODUDN�EHOLUOHQGL�

1LWHO�JHUL�ELOGLULP��VRQXoODUÕ
$oÕN�XoOX�VRUXODUD�YHULOHQ�\DQÕWODUGDQ�G|UW�WHPD�EHOLUOHQGL�
%XQODU��
���7ÕS�H÷LWLPLQGH�X]DNWDQ�H÷LWLP
���6ÕQDY�VLVWHPL�YH�VRUX�EDQNDVÕ
���$OW�\DSÕ�RODQDNODUÕ�YH�H÷LWLFL�H÷LWLPL
���3DQGHPL�YH�VWUHV

<ÜX�MɦQ\QUQVLM�]bIS\IV�MɦQ\QU
7ÕS�H÷LWLPLQGH�oHYULPLoL�H÷LWLP�LOH�LOJLOL�RODUDN�����|÷UHQFL�
WÕS� H÷LWLPLQLQ� \�]� \�]H� H÷LWLP� úHNOLQGH� ROPDVÕ� JHUHNWL÷LQL�
EHOLUWWL�� g]HOOLNOH� G|QHP� �� YH� �� |÷UHQFLOHUL� X\JXODPDODUÕQ�
X]DNWDQ�H÷LWLP�V�UHFLQGH�\DSÕOPDPDVÕQÕQ�NHQGLOHULQGH�X\JX�
ODPD� DoÕVÕQGDQ� HNVLNOLN� \DUDWWÕ÷ÕQÕQ� DOWÕQÕ� oL]GL�� $QFDN�
|Q�P�]GHNL�\ÕOODUGD� WHRULN�GHUVOHULQ�oHYULPLoL�DQFDN�X\JX�
ODPDODUÕQ� \�]� \�]H� YHULOPHVL� JHUHNWL÷LQL� EHOLUWHQOHULQ� RUDQÕ�
���¶WL��
g÷UHQFLOHULQ�VÕQÕIODUD�J|UH�J|U�úOHUL�DúD÷ÕGD�\HU�DOPDNWDGÕU��

³8]DNWDQ� H÷LWLP� V�UHFLQGH� KRFDODUÕPÕ]ÕQ� E�\�N� oDEDODUÕ�
ROPDVÕQD�UD÷PHQ�\HWHUOL�úHNLOGH�ID\GDODQDELOGL÷LPL]L�G�ú�Q�
P�\RUXP���<�]�\�]H�H÷LWLP�J|UPH\L�G|UW�J|]OH�EHNOL\RUXP�´�
�'|QHP���|÷UHQFLVL��

�³3UDWLN�GHUVOHULQ�EX�VHQH�RQOLQH�úHNLOGH�ROPDVÕ�EL]LP�LoLQ�oRN�
E�\�N�ELU�ND\ÕSWÕ��%X�VHQH�YHULP�DODELOGL÷LPL�YH�L\L�|÷UHQH�
ELOGL÷LPL�G�ú�QP�\RUXP��<HQL�G|QHPGH�RNXOXQ�DoÕOPDVÕ��HQ�
E�\�N�LVWH÷LP��7HRULN�GHUVOHU�RQOLQH�RODUDN��SUDWLN�GHUVOHU�LVH�
\�]� \�]H� ROXUVD� WHNUDU� YHULPOL� H÷LWLP� DODELOHFH÷LPL]L�
G�ú�Q�\RUXP��$\UÕFD� EX� VHQH� DQDWRPL� SUDWLN� GHUVOHUL� YDU��
DQFDN� RQOLQH� ROXúXQXQ� EL]� |÷UHQFLOHU� GH� E�\�N� HNVLNOLN�
ROGX÷XQX� G�ú�Q�\RUXP�� %X� HNVLNOL÷L� \HQL� G|QHP� |QFHVL�
YH\D� G|QHP� LoHULVLQGH� HN� SUDWLN� ODERUDWXYDU� GHUVL� RODUDN�
YHULOPHVL� GXUXPXQXQ� EL]H� oRN� \DUDUOÕ� RODFD÷ÕQÕ� G�ú�Q�\R�
UXP�´���'|QHP���|÷UHQFLVL�

³8]DNWDQ� H÷LWLP� WÕS� H÷LWLPLQGH� EHQL� DúÕUÕ� ]RUOD\ÕFÕ� ROGX�
GHUVOHUL�WDNLS�HWPHN�NRQXODUÕ�\HWLúWLUPHNWH�DúÕUÕ�]RUODQÕ\RUXP�
YH�X\JXODPDODUÕ� \�]�\�]H�\DSDPDGÕ÷ÕPÕ]� LoLQ�YHULPVL]�ELU�
V�UHo�ROX\RU�´��'|QHP���|÷UHQFLVL��

�³ho�\ÕOOÕN�WÕS�|÷UHQLPLP�ER\XQFD�ND\ÕW�DOWÕQD�DOÕQDQ�GHUVOHUL�
LQGLULS�L]OH\HUHN�GDKD�|QFH�JLUGL÷LP�GHUVOHUGHQ�GDKD�ID]ODVÕ�
QD�JLUGLP��'HUV�HVQDVÕQGD�GLNNDWLP�oRN�GD÷ÕOÕ\RU�YH�GHUVLQ�
\DUÕVÕQGDQ� NRSX\RUXP� DPD� ND\ÕW� DOWÕQD� DOÕQDQ� ELU� GHUVL�
L]OHUNHQ� ND\GÕ� JHUL\H� DOÕS� WHNUDU� L]OH\HELOL\RUXP�� $\UÕFD�
ND\GÕ�GXUGXUXS�|÷UHQPHN�LoLQ�WHNUDU�HGLS�QRW�DODELOL\RUXP��
'HUVOHUL�VDEDK�X\NXOX�RODUDN�DQODPD\DFD÷ÕP�]DPDQ�GLOLPOHUL�
\HULQH�DQOD\DELOHFH÷LP�]DPDQ�GLOLPOHULQGH�L]OH\HELOL\RUXP��
2OXPVX]� \DQODUÕ� LVH� 7HDPV� GH� ED]Õ� GHUVOHULQ� ND\ÕWODUÕQÕQ�
VLOLQPHVL��\HWHUOL�DOW\DSÕ\D�VDKLS�ROPD\DQ�|÷UHWLP��\HOHULQLQ�
ND\ÕWODUÕQGD�VHVOHULQ�ED]Õ�\HUOHUGH�DQODúÕODPDPDVÕ��ND\ÕWODUÕQ�
\HU�\HU�GRQPDVÕ��SUDWLN�GHUVOHULQ�X\JXODQPDGÕ÷Õ� LoLQ�\HWHU�
LQFH�|÷UHQLOHPHPHVL��%XQODUÕQ�GÕúÕQGD�RQOLQH�\DSÕODQ�VÕQDY�
ODUÕQ�DFDED�ND\GÕ�DODELOGLP�PL��HOHNWULNOHU�JLGHFHN�PL��ND\ÕW�
DOWÕQD� DODQ� WHOHIRQXPXQ� úDUMÕ� ELWHFHN�PL� JLEL� ELUoRN� HQGLúH�
QHGHQL\OH� VÕQDY� HVQDVÕQGD� VÕQDYD� \HWHULQFH� RGDNODQDPÕ\R�
UXP�´���'|QHP���|÷UHQFLVL��

³7HRULN�H÷LWLP�X]DNWDQ�H÷LWLPOH�WROHUH�HGLOHELOL\RU�DPD�SUDWLN�
DúÕUÕ� HNVLN� NDOÕ\RU� KDWWD� KLo� X\JXODPD� H÷LWLP� DOPDPÕú�
ROX\RUX]������������H÷LWLP�|÷UHWLP�\ÕOÕQGD�H÷LWLPLPL]LQ�\�]�
\�]H�ROPDVÕ�JHUHNWL÷LQL�G�ú�Q�\RUXP�´��'|QHP���|÷UHQFLVL��

³$OGÕ÷ÕPÕ]� WHRULN� H÷LWLPOHU� Hú]DPDQOÕ� RODUDN� SUDWLNOHU� LOH�
SHNLúWLULOPHGL÷L� LoLQ� WHODIL� SUDWLNOHULQGH� NHQGLPL� \HWHUVL]�
NDOPÕú� KLVVHGL\RUXP�� *HOHFHN� VHQH� LoLQ� WHRULN� H÷LWLPOHU�
RQOLQH� GHYDP� HWVH� GDKL� SUDWLNOHULPL]LQ� Hú]DPDQOÕ� RODUDN�
RNXOGD� \DSÕOPDVÕQÕQ� �� VHQH� VRQUD� GLSORPDPÕ]Õ� DOGÕ÷ÕPÕ]GD�
KHP�EL]�|÷UHQFLOHU�KHP�GH�WRSOXP�DoÕVÕQGDQ�oRN�GDKD�VD÷OÕNOÕ�
YH�YHULPOL�RODFD÷ÕQÕ�G�ú�Q�\RUXP��/�WIHQ�\DSÕQ���´�
�'|QHP���|÷UHQFLVL��

³7HODIL�SUDWLNOHULQGH�KHSLPL]LQ�GH�IDUN�HWWL÷L�JLEL�EX�VHQH�W�P�
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OHQGLULOPLú� YH� GH÷HUOHQGLUPHGH� /RJLF� PRGHO�
NXOODQÕOPÕúWÕU��/RJLF�PRGHO�� ND\QDN�� HWNLQOLNOHU�� �U�Q�
YH� oÕNWÕODUGDQ� ROXúPDNWDGÕU�� 8\JXODQDQ� DQNHW�
VRQXFXQGD� ���� |÷UHQFLGHQ� \DQÕW� DOÕQPÕú� YH� JHUL�
ELOGLULPOHUL� GH÷HUOHQGLULOPLúWLU�� $\UÕFD� |÷UHQFLOHULQ�
YHULOHUL��³DoÕN�XoOX�VRUXODUGDQ�ROXúDQ�ELU�DQNHW´�\ROX\�
OD�WRSODQPÕúWÕU����
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&29,'����VDOJÕQÕ�V�UHVLQFH�$NGHQL]�hQLYHUVLWHVL�7ÕS�
)DN�OWHVLQGH�����������\ÕOODUÕ�DUDVÕQGD�SODQOÕ�X]DNWDQ�
H÷LWLP� X\JXODPDODUÕQÕQ� X\JXODQDELOLUOL÷L� J|VWHULOP�
LúWLU����%X�G|QHPGH�VÕQDY�J�YHQOL÷L�DUWÕUÕOPÕúWÕU��g÷UHQ�
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PDQ\� DFWLYLWLHV�ZHUH� VXVSHQGHG� GXH� WR� VRFLDO� GLVWDQFH� DQG�
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:M[]T\["
/RJLF�PRGHO�LV�D�XVHIXO�PRGHO�IRU�SURJUDP�GHYHORSPHQW�DQG�
HYDOXDWLRQ�� ,Q� WKLV� SURFHVV�� H[DP� UHOLDELOLW\� KDV� EHHQ�
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EHQHILFLDO�WKDQ�RQOLQH�HGXFDWLRQ�
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����¶XQ� VRQODUÕQGD�RUWD\D� oÕNDQ�&RURQDYLU�V� �&29,'������
'�Q\D� 6D÷OÕN� gUJ�W�� �'6g�� WDUDIÕQGDQ� ��� 0DUW� ����
GH�
SDQGHPL�RODUDN�LODQ�HGLOPLúWLU��<DúDPÕQ�W�P�DODQODUÕQÕ�HWNLVL�
QL� DOWÕQD� DODQ� &29,'���� SDQGHPLVLQGHQ� HQ� oRN� HWNLOHQHQ�
DODQODUGDQ�ELU�WDQHVL�GH�WÕS�H÷LWLPLGLU��&29,'����SDQGHPLVL�
H÷LWLP� RUWDPODUÕQGD� WÕS� H÷LWLPLQL� |QHPOL� |Oo�GH� NHVLQWL\H�
X÷UDWPÕúWÕU� ����� 3DQGHPLQLQ� EDúODQJÕo� HYUHVLQGH� KDVWDOÕ÷ÕQ�
oRN�ELOLQPHPHVL�QHGHQL� LOH�YLU�V�Q�\D\ÕOÕPÕQ�D]DOWÕOPDN�YH�
|÷UHQFLOHULQ� HWNLOHQLPLQL� HQ� D]D� LQGLUPHN� DPDFÕ� GL÷HU� W�P�
H÷LWLP�NXUXPODUÕ�YH��QLYHUVLWHOHUGH�ROGX÷X�JLEL�WÕS�IDN�OWHO�
HULQGH�GH�\�]�\�]H�H÷LWLPOHU�GXUGXUXOPXúWXU��
3DQGHPL�V�UHFLQGH�ELUoRN�WÕS�IDN�OWHVLQGH�\�]�\�]H��H÷LWLPLQ�
\HULQL� X]DNWDQ� H÷LWLP� X\JXODPDODUÕ� DOPÕúWÕU�� %X� V�UHoWH�
X]DNWDQ� H÷LWLP� DUDoODUÕ� NXOODQÕODUDN�� H÷LWLFL�PHUNH]OL� NODVLN�
H÷LWLP��N�o�N�JUXS�oDOÕúPDODUÕ��oHYULPLoL�YL]LWOHU��oHYULPLoL�
SUDWLN�X\JXODPDODUÕ�JLEL�oHúLWOL�X\JXODPDODUOD�H÷LWLP�V�UHFL�
\�U�W�OP�úW�U� ������� g÷UHQPH� V�UHoOHUL� LOH� ELUOLNWH�

|OoPH�GH÷HUOHQGLUPHGH� GH� oHYULPLoL� X\JXODPDODUD� \HU�
YHULOPLúWLU��dHYULPLoL�VÕQDYODUGD�NRS\D�JLEL�J�YHQOLN�VRUXQ�
ODUÕQÕQ�DúÕOPDVÕ�LoLQ�IDUNOÕ�\|QWHPOHULQ�JHOLúWLULOPHVL�LKWL\DFÕ�
RUWD\D�oÕNPÕúWÕU������
8]DNWDQ�H÷LWLP�|UQHNOHUL�YH�\DSÕODQPDODUÕ�SHN�oRN��QLYHUVL�
WHVLQLQ�DOW�\DSÕVÕQGD�EXOXQXS�NXOODQÕOVD�GD�EX�V�UHo�LoHULVLQGH�
³DFLO� X]DNWDQ� H÷LWLP´� DGÕ� YHULOHQ� ELU� \DSÕODQGÕUPD\D� YH�
V�UHFH�|]HO�\HQL�o|]�POHU� LOH�DGDSWDV\RQODUD� LKWL\Do�GX\XO�
PXúWXU��$FLO�\DSÕODQGÕUÕOPÕú�X]DNWDQ�H÷LWLP��NUL]�\D�GD�DFLO�
GXUXP�RUWDGDQ�NDONWÕ÷ÕQGD�HVNL�IRUPDWÕQD�G|QHUHN�\�]�\�]H�
GHUV�RODUDN�YHULOHFHN�RODQ�H÷LWLP�\D�GD�|÷UHWLP�LoLQ�WDPDPHQ�
X]DNWDQ� |÷UHWLP� o|]�POHULQLQ� NXOODQÕOPDVÕQÕ� LoHULU� �����
gUJ�Q� H÷LWLPH� J|UH� \DSÕODQPÕú� �QLYHUVLWHOHU�� &29,'����
QHGHQL\OH� RUWD\D� oÕNDQ� EX� NUL]GH� GHUVOHUL� YH� SURJUDPODUÕ�
GHYDP�HWWLUPHN�LoLQ�KÕ]OÕ�ELU�o|]�P�RODUDN�\�]�\�]H�H÷LWLPLQ�
\HULQH� ZHE� WDEDQOÕ� X]DNWDQ� H÷LWLP� oDOÕúPDODUÕQD� EDúODPÕú��
DFLO�X]DNWDQ�H÷LWLPH�JHoLú�\DSPÕúWÕU�����
hONHPL]GH� GH� SDQGHPL� LODQ� HGLOPHVLQGHQ� KHPHQ� VRQUD�
<�NVHN|÷UHWLP� .XUXOX¶QXQ� �<g.�� W�P� \�NVHN|÷UHWLP�
NXUXPODUÕQGD� H÷LWLPH� �� KDIWD� DUD� YHULOGL÷LQL� GX\XUPDVÕQÕQ�
DUGÕQGDQ�$NGHQL]� hQLYHUVLWHVL� 6HQDWRVX�� ���������� EDKDU�
G|QHPLQLQ�VHQNURQ�\D�GD�DVHQNURQ�úHNLOGH�X]DNWDQ�H÷LWLPOH�
V�UG�U�OPHVL�NDUDUÕQÕ�DOGÕ��%X�G|QHP�KÕ]OD�DOÕQDQ�|QOHPOHU�
LOH� YHULOHQ� H÷LWLP� VRQUDVÕQGD� H÷LWLPLQ� DNVDPDVÕQÕQ� |Q�QH�
JHoLOPH\H� oDOÕúÕOGÕ� ����� ���������� H÷LWLP� G|QHPLQGH� LVH�
SODQODQPÕú�ELU�X]DNWDQ�H÷LWLP�SURJUDPÕ�KD]ÕUODQGÕ�YH�X\JX�
ODQGÕ�
%X�oDOÕúPD�$NGHQL]�hQLYHUVLWHVLQGH�����������H÷LWLP�G|QH�
PLQGH�SODQOÕ�úHNLOGH�X\JXODQDQ�X]DNWDQ�H÷LWLP�SURJUDPÕQÕQ�
GH÷HUOHQGLULOPHVLQL�DPDoODPDNWDGÕU��

/-:-i�^M�Al6<-5
dDOÕúPD�����������H÷LWLP�G|QHPLQGH�$NGHQL]�hQLYHUVLWHVL�
7ÕS� )DN�OWHVLQGH� �'|QHP� �� GHQ� G|QHP� �¶H� NDGDU� �� H÷LWLP�
J|UHQ�WRSODP������|÷UHQFL�LOH�\�U�W�OG����7DEOR�,�����

Tablo  I: ����������'|QHP�����|÷UHQFL�VD\ÕODUÕ��

dDOÕúPDGD�SURJUDP�GH÷HUOHQGLUPH�\|QWHPOHULQGHQ�ELU�WDQHVL�
RODQ� /RJLF� PRGHO� NXOODQÕOGÕ�� /RJLF� PRGHO�� VLVWHPDWLN� YH�
J|UVHO� \ROOD�� SURJUDPÕQ� V�UG�U�OPHVLQGH� HWNLOL� ND\QDNODU��
HWNLQOLNOHU��XODúPDN�LVWHQLOHQ�VRQXo�YH�GH÷LúLPOHUL�VXQPDN�YH�
SD\ODúPDN� LoLQ� NXOODQÕODQ� LGHDO� \|QWHPOHUGHQ� ELU� WDQHVLGLU��
3URJUDPÕQ� DOWÕQGD� \DWDQ� YDUVD\ÕP� YH� WHRUL� ÕúÕ÷ÕQGD�� KDQJL�
HWNLQOLNOHULQ� GL÷HUOHULQGHQ� |QFH� JHOPHVL� JHUHNWL÷LQL� YH�
DPDoODQDQ� oÕNWÕODUD� QDVÕO� XODúÕOGÕ÷ÕQÕ� J|VWHUHQ� JUDILNVHO�
úHNLOOHU�ROXúWXUXOPDNWDGÕU��/RJLF�PRGHO�\DNODúÕPÕ�SURJUDPÕQ�
V�UG�U�OG�÷��G|QHP� LoLQGH�NXOODQÕODELOHFHN�ELU�\|QHWLP�YH�
GH÷HUOHQGLUPH� DUDFÕGÕU�� (÷LWLP� SURJUDPÕQÕQ� HWNLOL� KDOH�
JHOPHVL�LoLQ�GH�IÕUVDWODU�VXQPDNWDGÕU��3URJUDPÕQ�JHOLúWLULOPH�

VL�YH�GH÷HUOHQGLUPH�DúDPDVÕQGD�³1H�oDOÕúÕU"´�� ³1LoLQ´�JLEL�
VRUXODUÕQ�\DQÕWODUÕQÕQ�EXOXQPDVÕQÕ�GD�VD÷ODPDNWDGÕU������
0RGHO� NDSVDPÕQGD� JLUGL�� HWNLQOLN�� �U�Q� YH� oÕNWÕODU� GH÷HU�
OHQGLULOGL���

.ÕVD�KHGHIOL�oÕNWÕODUGD�|÷UHQFLOHULQ�VÕQDY�EDúDUÕ�SXDQODUÕ�YH�
H÷LWLPGHQ�PHPQXQL\HWOHUL�GH÷HUOHQGLULOGL��9HUL�WRSODPD�DUDFÕ�
RODUDN� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� JHOLúWLULOHQ�� |÷UHQFLOHUH� DLW�
ED]Õ�NLúLVHO�ELOJLOHU�YH�oDOÕúPDQÕQ�DPDFÕQD�X\JXQ�J|U�úOHUL�
QLQ� VRUJXODQGÕ÷Õ� ELU� DQNHW� NXOODQÕOGÕ�� dDOÕúPDQÕQ�
NDWÕOÕPFÕODUÕQÕ� ���������� |÷UHWLP� \ÕOÕQGD� VDOJÕQ� V�UHFLQLQ�
EDúODGÕ÷Õ�G|QHPGH�'|QHP����¶WH�RODQ�7ÕS�)DN�OWHVL�|÷UHQFLO�
HUL� ROXúWXUGX�� $UDúWÕUPD� DQNHWL� $NGHQL]� hQLYHUVLWHVL� 7ÕS�
)DN�OWHVL¶QGHNL� |÷UHQFLOHUH� *RRJOH� )RUP� HOHNWURQLN� DQNHWL�
NXOODQÕODUDN�H�SRVWDODUÕ� DUDFÕOÕ÷Õ\OD�XODúWÕUÕOGÕ��*HUL�ELOGLULP�
OHUH� YHULOHQ� \DQÕW� VD\Õ� YH� \�]GHOHUL� 7DEOR� ,,¶GH� J|VWHULOGL��
$QDOL]OHUGH� \�]GH� GH÷HUOHUH� \HU� YHULOGL��$oÕN� XoOX� VRUXODUD�
YHULOHQ� \DQÕWODU� GH÷HUOHQGLULOHUHN� EHOOL� WHPDODU� DOWÕQGD�
WRSODQGÕ��

Tablo II: 8]DNWDQ� H÷LWLPH� LOLúNLQ� |÷UHQFL� J|U�úOHUL� ���� VRUXGDQ� �� WDQHVL�
X]DNWDQ�H÷LWLP�LOH�LOJLOL���NDWÕOÕ\RUXP��oRN�NDWÕOÕ\RUXP�\�]GH�GD÷ÕOÕPÕ���

BULGULAR
/RJLF�PRGHOLQ� ROXúWXUXOPDVÕQGD� VRUXQ�� DPDo� YH� YDUVD\ÕP�
ODUÕQ� ROXúWXUXOPDVÕ� SURJUDPÕQ� JHOLúWLULOPHVLQGH� YH� GH÷HU�
OHQGLULOPHVLQGH�|QHPOL�ELU�EDVDPDNWÕU��

;7:=6
�'�Q\D¶GD������\ÕOÕ�0DUW�D\ÕQGD�SDQGHPLQLQ�RUWD\D�oÕNPDVÕ��
EX�V�UHoOH�ELUOLNWH� WÕS�H÷LWLPLQGH�X]DNWDQ�H÷LWLPH�JHoLOPHVL�
ELU� VRUXQ� RODUDN� RUWD\D� oÕNPÕú� YH� DFLO� |QHPOHU� DOÕQPÕúWÕU��
8\JXODQDQ� EX� X]DNWDQ� H÷LWLP� \|QWHPLQGH� WÕS� H÷LWLPL� LoLQ�
HWNLQOL÷L� DUDúWÕUPD\D� GH÷HUGLU�� %X� HWNLQOL÷L� L]OHPHN� LoLQ�
VLVWHPDWLN�ELU�PRGHOH�JHUHNVLQLP�YDUGÕU�

)5)i
���������� H÷LWLP� G|QHPLQGH� SODQOÕ� RODUDN� X\JXODQDQ�
X]DNWDQ� H÷LWLPLQ� HWNLQOL÷LQLQ� /RJLF� PRGHO� LOH� GH÷HUOHQGLU�
LOPHVL��DPDoODQPDNWDGÕU�

>):;)A15
3DQGHPL�G|QHPLQGH�X\JXODQDQ�X]DNWDQ�H÷LWLP��
��GLQDPLN�YH�JHQLú�JUXSODUD�\|QHOLN�PHNDQ�VRUXQX�
��ROPDNVÕ]ÕQ�H÷LWLPLQ�V�UG�U�OPHVLQL�
��H÷LWLPLQ�\DOQÕ]FD�XOXVDO�GH÷LO�XOXVODUDUDVÕ�VWDQGDUWODU�GD�
���J|]HWLOHUHN�\DSÕODQGÕUÕOPDVÕQÕ�
��HVQHN�YH�REMHNWLI�|OoPH�GH÷HUOHQGLUPH\H�
��RODQDN�WDQÕPDVÕQÕ�
��J|UVHO�LúLWVHO�H÷LWLPH�IÕUVDW�YHUHQ�WHNQRORMLOHULQ�NXOODQÕPÕ�LOH�
���LoHUL÷L�GDKD�oRN�]HQJLQOHúWLULOPLú�YH�|÷UHQFL\L�PRWLYH�HGHQ�
���|UQHNOHULQ�VXQXOPDVÕQÕ�
��H÷LWLP�SURJUDPÕQGD�VXQXODQ�PDWHU\DOL�GHIDODUFD�L]OHQPHVLQL�
���YH�JHUL�ELOGLULP��DOÕQPDVÕQÕ�VD÷ODU������

/ʈ:,ʈ4-:��
������������H÷LWLP�G|QHPLQGH�G|QHP���YH����DUDVÕQGD�RODQ�
��WRSODP������|÷UHQFL�YH�����|÷UHWLP��\HVL�LoLQ�FDQOÕ�\D\ÕQ�
��YH�N�o�N�JUXS�X\JXODPDODUÕ�RODQDNODUÕ�VXQDQ�0LFURVRIW�
7HDPV�(÷LWLP�3URJUDPÕ�
��+HU�ELU�|÷UHWLP��\HVL�LoLQ�0LFURVRIW�7HDPV�LoHULVLQGH�
��oHYULPLoL�VÕQÕIODU
��g÷UHWLP��\HOHULQLQ�GHUV�DQODWÕPÕ�LoLQ�'HNDQOÕNWD�ELOJLVD\DU��
���NDPHUD�YH�PLNURIRQ�LOH�GRQDWÕODQ����GHUVOL÷LQ�G�]HQOHQPHVL��
��$OW�\DSÕVÕ�ROPD\DQ�|÷UHQFLOHU�LoLQ����ELOJLVD\DU�WHPLQL�
��3UDWLN�YLGHRODUÕQÕQ�VLVWHPH�\�NOHQPHVL
��'HUV�SURJUDPÕ�GH÷LúLNOLNOHUL�QHGHQL\OH�WHODIL�H÷LWLPOHUL
��$NDGHPLN�6ÕQDY�2WRPDV\RQ�6LVWHPL��$626���VRUX�EDQNDVÕ�
��LOH�oHYULPLoL�VÕQDY�X\JXODPDODUÕ
��$OWÕ�GHID�X\JXODQDQ�|÷UHWLP��\HVL�JHOLúLP�SURJUDPODUÕ�
��7ÕS�)DN�OWHVL�dHYULPLoL�6ÕQDY�8\JXODPD�(VDVODUÕ�
���<|QHUJHVL�

-<3ʈ64ʈ34-:
-ɦQ\QU�XZWOZIUÜ#
��*�]�G|QHPLQGH�W�P�WHRULN�GHUVOHU�oHYULPLoL�RODUDN�
���SODQODQGÕ�
��0XWODND�\�]�\�]H�YHULOPHVL�JHUHNHQ�X\JXODPDOÕ�GHUVOHU�
���EDKDU�G|QHPLQGH�����KDIWDOÕN�WHODIL�SUDWLNOHU�
���úHNOLQGH�SODQODQGÕ�

gOoPH��GH÷HUOHQGLUPH�
��dHYULPLoL�6ÕQDY�(VDVODUÕ�KD]ÕUODQGÕ�
��g÷UHQFLOHUH�VÕQDY�DQDOL]OHULQL�ELUH\VHO�RODUDN�J|UPH�LPNDQÕ�
���VD÷OD\DFDN�DOW\DSÕ�KD]ÕUODQGÕ�

(��VÕQDY¶ÕQ�
��VRUX�DQDOL]OHUL�\DSÕOGÕ�
��NDSVDP�JHoHUOL÷L�KHVDSODQGÕ�
��J�YHQLUOL÷L��FURQEDFK�DOID��KHVDSODQGÕ�
��NDEXO�HGLOHELOLUOLN�LQGHNVL�KHVDSODQGÕ�

g÷UHQFLOHU�øoLQ�
��:KDWV$SS�GHVWHN�KDWWÕ�ROXúWXUXOGX��
��:KDWV$SS�WHPVLOFLOHU�JUXEX�ROXúWXUXOGX���'|QHP�����
��6ÕQDY�LWLUD]ODUÕ�LoLQ�HVLQDYWLS#DNGHQL]�HGX�WU�PDLO�DGUHVL�
���WDQÕPODQGÕ�
��*HUHNOL�RODQ�YLGHR�YH�ELOJLOHQGLUPH�PHWLQOHUL�KD]ÕUODQGÕ�

��)DUNOÕ�LOHWLúLP�NDQDOODUÕ�NXOODQÕODUDN�
����FDQOÕ�\D\ÕQODU��H�SRVWD�YE���VÕQDYODU�LOH�LOJLOL�
����ELOJLOHQGLUPHOHU�\DSÕOGÕ�
��g÷UHQFLOHUL�VÕQDY�VLVWHPLQH�DOÕúWÕUPDN�DPDFÕ�LOH�JHUHNOL�
���J|U�OG�÷�QGH�ELUGHQ�ID]OD���GHQHPH�VÕQDYODUÕ�\DSÕOGÕ�
��g÷UHQFLOHUH�oHYULPLoL�DQODWÕODQ�GHUVOHUH�HULúLP�LPNDQÕ��
���YHULOHFHN�RODQDNODU�SODQODQGÕ��

8ZWOZIU�LMɦMZTMVLQZUM�QtQV#
��g÷UHQFLOHU�YH�|÷UHWLP��\HOHULQGHQ�JHUL�ELOGLULPOHU�DOÕQGÕ�

lɦZM\QU�MTMUIVTIZÜ�QtQV#
��:KDWV$SS�GHVWHN�KDWWÕ�ROXúWXUXOGX�
��dHYULPLoL�YH�\�]�\�]H��RODUDN�0LFURVRIW�7HDPV�
���X\JXODPDVÕQÕQ�NXOODQÕPÕQD�\|QHOLN�H÷LWLPOHU�G�]HQOHQGL�
��$NDGHPLN�NXUXO�WRSODQWÕODUÕQGD�0LFURVRIW�7HDPV�DOW�
���\DSÕVÕ�WDQÕWÕOGÕ�
��dHYULPLoL�SUREOHPH�GD\DOÕ�|÷UHQPH\H�
���\|QHOLN�ELOJLOHQGLUPH�WRSODQWÕVÕ�\DSÕOGÕ�
��'HNDQOÕN�LoHULVLQGH�N�o�N�VÕQÕIODUGD�KHU�ELU�$QDELOLP�GDOÕ�
���LoLQ�D\UÕ�RODQ�(��.DPS�V���|÷UHWLP��\HVLQLQ�GHUVLQL�
���DQODWDELOHFH÷L��LoHULVLQGH�ELOJLVD\DU��NDPHUD�YH�
���PLNURIRQ�RODQ�ELU�VÕQÕI��ROXúWXUXOGX�
��7�P�E|O�POHUH�NDPHUD�YH�PLNURIRQ�WHPLQ�HGLOPHVL�LoLQ�
���VDWÕQ�DOPDODU�\DSÕOGÕ�
��(��NDPS�VWH���WHNQLN�SHUVRQHO�J|UHYOHQGLULOGL�
��'HUVOHUH�ND\ÕW�DOPD�]RUXQOXOX÷X�JHWLULOGL�
��'DQÕúPDQOÕN�LoLQ�DOW�\DSÕ�ROXúWXUXOGX�
��0DNDOH�VDDWL�X\JXODPDVÕ�oHYULPLoL�SODQODQGÕ�
��g÷UHWLP��\HVL�JHOLúLP�X\JXODPDVÕ�NDSVDPÕQGD�DOWÕ�
���oHYULPLoL�H÷LWLP�YHULOGL�

m:m64-:�
��+HU�G|QHP�YH�VWDM�LoLQ�VDQDO�VÕQÕI�ROXúWXUXOGX�
��3UDWLN�GHUVOHUGHQ�ED]ÕODUÕ�0LFURVRIW�7HDPV�SODWIRUPXQD�
���\�NOHQGL�YH�oHYULPLoL�RODUDN�DQODWÕOGÕ�
��7�P�G|QHP�|÷UHQFL�WHPVLOFLOHULQGHQ�DUDOÕNODUOD�JHUL�
���ELOGLULPOHU�DOÕQGÕ�
��'|QHP�������GHUV�SURJUDPÕ�|÷UHQFLOHULQ�LVWH÷L�
���GR÷UXOWXVXQGD�\HQLGHQ�G�]HQOHQGL�
��'|QHP���GHUV�SURJUDPÕ�WHRULN�GHUVOHULQLQ�ELU�NÕVPÕ�
���EDKDU�G|QHPLQH�ND\GÕUÕOGÕ�
��'|QHP��¶WH�NXUXO�VÕQDYÕ�|QFHVLQGH�ELU�KDIWD�HN�
���oDOÕúPD�V�UHVL�YHULOGL��
��'|QHP���VWDM�NXUXOX�VRQUDVÕQD�ELU�KDIWD�HN�VHUEHVW�
���oDOÕúPD�HNOHQGL��
��'|QHP����URORML�VWDMÕ�LNL�KDIWDGDQ�ELU�KDIWD\D�LQGLULOGL�
��'|QHP���ROXS�'|QHP��¶WHNL�WHRULN�GHUVOHUH�NDWÕOPDN�
���LVWH\HQ�|÷UHQFLOHUH�NDWÕOÕP�LPNDQÕ�VD÷ODQGÕ�
��8\JXODQDQ�����VÕQDYÕQ�KHU�ELULQLQ�J�YHQLUOL÷L�YH�JHoHUOLOL÷L�
��������YH��]HULQGH�RODUDN�KHVDSODQGÕ���
��:KDWV$SS�GHVWHN�KDWWÕ�LOH�VÕQDY�DQÕQGD�\DúDQDQ�VRUXQODU��
���JLGHULOGL��g÷UHQFLOHULQ�VÕQDYD�ED÷ODQPDVÕ��WHNQLN�
���DNVDNOÕNODU�YE��
��*HUHN�GX\XODQ�YLGHR�YH�ELOJLOHQGLUPH�PHWLQOHUL�
���ZHE�VD\IDVÕQGD�\D\ÕQODQGÕ�
��'HUVOHULQ�ND\GÕ�DOÕQGÕ�YH�|÷UHQFLOHUH�oHYULPLoL�DQODWÕODQ�

���GHUVOHUH�HULúLP�LPNkQÕ�VD÷ODQGÕ�
��7�P�|÷UHQFLOHUH�oHYULPLoL�GDQÕúPDQOÕN�KL]PHWL�YHULOGL�
��0DNDOH�VDDWL�X\JXODPDVÕ���'|QHP�,,¶GH��3'g�NRQXODUÕ�LOH�
��LOLúNLOL�ROPDN��]HUH�ROJX�VXQXPX��DUDúWÕUPD�PDNDOHVL�YH�
��GHUOHPH�ROPDN��]HUH�\ÕOGD���NH]���¶HU�RWXUXP�KDOLQGH�X\JX
��ODQDQ��IDUNOÕ�DUDúWÕUPD�\|QWHPOHUL�YH�PDNDOH�oHúLWOHULQLQ�
��WDQÕWÕOPDVÕ�DPDoODQDQ�ELU�N�o�N�JUXS�oDOÕúPDVÕ��KHU�RWXUXP�
��LNL�VDDW�RODFDN�úHNLOGH�oHYULPLoL�RODUDN�\DSÕOGÕ�
��g÷UHWLP��\HVL�JHOLúLP�X\JXODPDVÕ�NDSVDPÕQGD�DOWÕ�
���oHYULPLoL�H÷LWLP�YHULOGL�

i13<14):
lɦZMVKQTMZQV�]bIS\IV�MɦQ\QULM�
JI̫IZÜ�L]Z]UTIZÜ
'|QHP���GH�SDQGHPL�G|QHPLQGH�����������H÷LWLP�\ÕOÕQGD�
X\JXODQDQ�VÕQDYODU������������\ÕOÕQGD�X\JXODQDQ�VÕQDYODUOD�
NDUúÕODúWÕUÕOGÕ÷ÕQGD��QRW�RUWDODPDVÕQÕQ�GDKD�\�NVHN�ROGX÷X�YH�
EDúDUÕ�RUWDODPDODUÕQÕQ��JHoHUOL�QRW�RUWDODPDVÕ�RODQ����YH��]HUL�
QRW� DOPD�� GD� GDKD� \�NVHN� ROGX÷X� J|U�OG�� �*UDILN� �������
$QFDN�SODQOÕ�oHYULPLoL�H÷LWLP�G|QHPLQGH�������������$626�
��$NDGHPLN�6ÕQDY�2WRPDV\RQ�6LVWHPL��VRUX�EDQNDVÕ���]HULQ�
GHQ�\DSÕOPDVÕ�X\JXQ�KDOH�JHOHQ�oHYULPLoL�VÕQDYODUGD�EDúDUÕ�
YH� QRW� RUWDODPDODUÕQÕQ� ���������� H÷LWLP� G|QHPLQH� EHQ]HU�
ROGX÷X���QRW�RUWDODPD�YH�EDúDUÕ�RUWDODPDODUÕQÕQ�ELU�|QFHNL�\ÕOD�
\DQL� SDQGHPLQLQ� EDúODGÕ÷Õ� YH� DFLO� RODUDN� X]DNWDQ� H÷LWLPH�
JHoLOHQ� ���������� H÷LWLP� \ÕOÕQD� NÕ\DVOD� WHNUDU� G�úW�÷��
J|]OHQGL��$\QÕ� GXUXP� G|QHP� �� YH� G|QHP� �� EDúDUÕ� GXUXP�
ODUÕQGD�GD�WHVSLW�HGLOGL��*UDILN������

Grafik 1: '|QHP�������VRQ��o�\ÕO�QRW�RUWDODPDODUÕ�

Grafik 2: '|QHP�������VRQ��o�\ÕO�EDúDUÕ�RUWDODPDODUÕ���
 

*UDILN����$.8=(0�YH�$626�LOH�\DSÕODQ�VÕQDYODUÕQ�QRW�RUWDODPDODUÕ�
 
$626�VRUX�EDQNDVÕ�LOH�\DSÕODQ�VÕQDYODUÕQ�
GH÷HUOHQGLULOPHVL
���������� H÷LWLP� \ÕOÕQGD� $626� VRUX� EDQNDVÕ� �]HULQGHQ�
WRSODP� ���� VÕQDY� JHUoHNOHúWLULOGL�� 6ÕQDY� VRQUDVÕQGD� VÕQDY�
DQDOL]OHUL� \DSÕOGÕ�� VÕQDYODUÕQ� J�YHQLUOL÷L� YH� JHoHUOLOL÷L�
EHOLUOHQGL��$\UÕFD�\DSÕODQ� VRUX� DQDOL]OHUL� LOH� VRUXODUÕQ�NDEXO�
HGLOHELOLU�HQGHNVL���.XGHU�5LFKDUGVRQ����YH�.XGHU�5LFKDUG�
VRQ� ��� GH÷HUOHUL�� � &URQEDFK
V� DOSKD� GH÷HUOHUL� YH� WHVWLQ�
J�oO�O�÷��� |÷UHQFLOHU� WDUDIÕQGDQ� GR÷UX� FHYDSODPD� RUDQODUÕ�
KHVDSODQGÕ��|÷UHWLP��\HOHULQH�JHUL�ELOGLULP�RODUDN�J|QGHULOGL�
�7DEOR�,,,��

Tablo III:�8\JXODQDQ�VÕQDYODUGD�\DSÕODQ�VÕQDY�DQDOL]OHUL�

lɦZMVKQTMZQV�UMUV]VQaM\�L]Z]UTIZÜ
g÷UHQFLOHULQ� PHPQXQL\HW� � GXUXPODUÕQÕ� EHOLUOHPHN� LoLQ�
X]DNWDQ�H÷LWLP�LOH�LOJLOL�DúD÷ÕGD�\HU�DODQ�VRUXODU�\|QHOWLOGL�
���dHYULPLoL�VHQNURQ�GHUVOHUH�]DPDQÕQGD�YH�G�]HQOL�
����RODUDN�NDWÕOGÕP�
���dHYULPLoL�H÷LWLPH�LOLúNLQ�\DSÕODQ�ELOJLOHQGLUPHOHU�
����\HWHUOL\GL�
���8]DNWDQ�|÷UHWLPH�LOLúNLQ�VRUXQ�\DúDGÕ÷ÕPGD�WHNQLN�
����GHVWHN�DODELOGLP��
���dHYULPLoL�SODWIRUP��]HULQGHQ�GHUV�PDWHU\DOOHUL�
����YH�GRN�PDQODUD�NROD\FD�XODúDELOGLP�
���dHYULPLoL�H÷LWLP�V�UHFLQGH�ND\ÕW�DOWÕQD�DOÕQDQ�
����GHUVOHUL�WHNUDU�L]OH\HELOPHN�\DUDUOÕ\GÕ�
���'HUVOHU�\�]�\�]H�H÷LWLPGH�ROGX÷X�JLEL�D\QÕ�LoHULN�
����YH�V�UHGH�DQODWÕOGÕ�
���dHYULPLoL�H÷LWLPGH�GH�|÷UHWLP��\HVL�LOH�HWNLOHúLP�VD÷ODQGÕ��
���7HRULN�GHUVOHU�\�]�\�]H�GHUVOHU�NDGDU�HWNLOL\GL�
���7HRULN�GHUVOHUGH�IDUNOÕ�|÷UHWLP�\|QWHPOHUL�NXOODQÕOGÕ�
�����dHYULPLoL�H÷LWLPOHUGH�NXOODQÕODQ�0LFURVRIW�7HDPV
GH
�������H÷LWLP�SURJUDPÕQÕ�WDNLS�HWPHN�NROD\GÕ�
����dHYULPLoL�\DSÕODQ�X\JXODPDOÕ�GHUVOHU�HWNLOL\GL�
����dHYULPLoL�H÷LWLPOHU�SDQGHPLGHQ�VRQUD�GD�GHYDP�HWPHOL��
����6ÕQDYODUD�LOLúNLQ�\|QHUJHOHU�DoÕN�YH�DQODúÕOÕUGÕ�
����6ÕQDYODU�LoLQ�YHULOHQ�V�UH�\HWHUOL\GL��
����6ÕQDYODUGD�DOW�\DSÕ�VRUXQX�\DúDPDGÕP�

���� dHYULPLoL� VÕQDYODU� VÕUDVÕQGD� NDUúÕODúWÕ÷ÕP� VRUXQODUGD�
H÷LWLPGHQ�VRUXPOX�NLúLOHUGHQ�GHVWHN�DODELOGLP�
����$626�VRUX�EDQNDVÕQÕQ�NXOODQÕPÕQGD�NHQGLPL�
������\HWHUOL�KLVVHGL\RUXP�
9HULOHQ�JHUL�ELOGLULP�OHU�DQDOL]�HGLOGL÷LQGH��oHYULPLoL�H÷LWLP�
OHUH�NDWÕOÕP�V�UHFL�DoÕVÕQGDQ�DQNHWH�\DQÕW�YHUHQ�|÷UHQFLOHUGHQ�
ELULQFL� VÕQÕI� �������� YH� EHúLQFL� VÕQÕI� �������� |÷UHQFLOHUL�
ROGX÷X� J|]OHPOHQGL�� dHYULPLoL� H÷LWLPH� LOLúNLQ� \DSÕODQ�
ELOJLOHQGLUPHOHULQ� \HWHUOL� ROGX÷XQX� G�ú�QHQOHULQ� VÕUD\OD�
\�]GH�GH÷HUOHUL�����������������������������������RODUDN�
GH÷LúPHNWH\GL��³dHYULPLoL�SODWIRUP��]HULQGHQ�GHUV�PDWHU\�
DOOHUL�YH�GRN�PDQODUD�NROD\FD�XODúDELOGLP�´�|QHUPHVLQH�W�P�
VÕQÕIODUGD�RNX\DQ�|÷UHQFLOHULQ�\DUÕVÕQGDQ�ID]ODVÕ�NDWÕOÕ\RUXP�
\DQÕWÕQÕ� YHUGL�� g÷UHQFLOHULQ� E�\�N� oR÷XQOX÷X� ³dHYULPLoL�
H÷LWLP� V�UHFLQGH� ND\ÕW� DOWÕQD� DOÕQDQ� GHUVOHUL� WHNUDU� L]OH\H�
ELOPHN�\DUDUOÕ\GÕ�´�VHoHQH÷LQH�³NDWÕOÕ\RUXP��³�\DQÕWÕQÕ�YHUGL�
�7DEOR�,,��
7DEOR� ,9¶GH� |÷UHQFLOHULQ� X]DNWDQ� H÷LWLPLQ� |]HOOLNOHULQH�
LOLúNLQ� YHUGLNOHUL� \DQÕWODU� J|VWHULOGL�� ³'HUVOHU� \�]� \�]H�
H÷LWLPGH�ROGX÷X�JLEL�D\QÕ�LoHULN�YH�V�UHGH�DQODWÕOGÕ�´�LIDGHV�
LQH� ELULQFL� VÕQÕIWDQ� EHúLQFL� VÕQÕID� \�]GHOHU� �� ������ �������
������� ������ YH� ������ RODUDN� GD÷ÕOPDNWD\GÕ�� 7HRULN�
GHUVOHULQ� \�]� \�]H� GHUVOHU� NDGDU� HWNLOL� ROGX÷XQX� G�ú�QHQ�
|÷UHQFLOHULQGHQ�ELULQFL�VÕQÕI�|÷UHQFLOHUL��������EHúLQFL�VÕQÕI�
|÷UHQFLOHUL�LVH�������RUDQÕQGD�NDWÕOGÕ÷ÕQÕ�EHOLUWWL��dHYULPLoL�
\DSÕODQ�X\JXODPDODUÕQ�HWNLQ�ROGX÷XQX�G�ú�QHQOHULQ�\�]GHOHUL�
LVH�HQ�G�ú�N������HQ�\�NVHN������¶GLU��³dHYULPLoL�H÷LWLPOHU�
SDQGHPLGHQ� VRQUD� GD� GHYDP� HWPHOL�´� LIDGHVLQH� G|QHP� ��
|÷UHQFLOHULQLQ� ���¶VL� GHYDP� HWPHVL� JHUHNWL÷L� \|Q�QGH�
NDWÕOÕ\RUXP�\DQÕWÕ�YHUGL��

Tablo IV: 8]DNWDQ�H÷LWLPGH�|÷UHQFLOHULQ�H÷LWLP�V�UHFLQH�LOLúNLQ�J|U�úOHUL�
������������������NDWÕOÕ\RUXP��oRN�NDWÕOÕ\RUXP�\�]GH�GD÷ÕOÕPÕ��

6ÕQDY�YH� VÕQDY� DOW� \DSÕVÕQD� LOLúNLQ�J|U�úOHUL� LVH�7DEOR�9¶GH�
VXQXOGX�� g÷UHQFLOHULQ� LIDGHOHUH� YHUGLNOHUL� \DQÕWODU� VÕQÕIODUD�
J|UH�EHQ]HU�H÷LOLP�J|VWHUPHNWH\GL��

|÷UHQFLOHUL�NDWÕOPD\D�WHúYLN�HWWL÷LQL�ELOGLUPLúOHUGLU��g÷UHQFL�
PHPQXQL\HWL� LOH� WHNQLN�NRQXODU� DUDVÕQGD� LVWDWLVWLNVHO�RODUDN�
DQODPOÕ� ELU� LOLúNL� EXOXQPXúWXU� �U� �������� S� �������� ��������
%L]LP�oDOÕúPDPÕ]GD�X]DNWDQ�H÷LWLP�YHULPOL�EXOXQPXú�DQFDN�
|÷UHQFLOHULQ� GHUVH� DNWLI� NDWÕOÕPÕ� G�ú�N� ROPXúWXU�� %LU� GL÷HU�
oDOÕúPDGD� LVH�� VDOJÕQ� G|QHPLQGH� JHUoHNOHúWLULOHQ� X]DNWDQ�
|÷UHWLPGHQ� \�]� \�]H� H÷LWLPH� NÕ\DVOD� GDKD� oRN� \DUDU�
J|UG�÷�Q�� LIDGH� HGHQ� �������� YH� JHOHFHNWH� X]DNWDQ�
|÷UHWLPLQ� H÷LWLP� V�UHFLQGH� \HU� DOPDVÕQÕQ� \DUDUOÕ� RODFD÷ÕQÕ�
G�ú�QHQ� |÷UHQFLOHU� ������ D]ÕQOÕNWDGÕU� ������ � (NLP� ����
GH�
���� WÕS� IDN�OWHVL� |÷UHQFLVL� LOH� \DSÕODQ� oDOÕúPDGD� LVH�
NDWÕOÕPFÕODUÕQ� oR÷XQOX÷XQXQ� �Q ����� ������� oHYULPLoL�
GHUVOHULQ� ]DPDQ� ND]DQGÕUDQ� \DUDUÕQD� NDWÕOPDGÕ÷Õ� YH� ���
|÷UHQFLQLQ���������FDQOÕ�GHUVOHULQ�oHYULPLoL�GHUVOHUH�NÕ\DVOD�
|÷UHWPHQOHUOH� ED÷ODQWÕ� LoLQ� GDKD� JHQLú� ELU� DODQ� VXQGX÷XQX�
VDYXQGX÷X� EXOXQPXúWXU�� $\QÕ� |÷UHQFLOHU� ���� |÷UHQFL�
�������� oHYULPLoL� GHUVOHUGH� FDQOÕ� GHUVOHUH� J|UH� GDKD� D]�
GLNNDWOL�ROGXNODUÕQÕ�YH����
L���������SDQGHPL�VRQUDVÕQGD�EX�
GHUVOHUH� NDWÕOPD\D� LVWHNOL� ROPDGÕ÷ÕQÕ� EHOLUWHQ� LIDGHOHU�
YHUPLúOHUGLU�� 5DMDE� YH� DUN��� &29,'���� VDOJÕQÕ� VÕUDVÕQGD�
X]DNWDQ� |÷UHWLP� V�UHFLQGH� ELOGLULOHQ� ]RUOXNODU� DUDVÕQGD�
LOHWLúLP�� |÷UHQFL� GH÷HUOHQGLUPHVL�� WHNQRORML� DUDoODUÕQÕQ�
NXOODQÕPÕ�� oHYULP� LoL� GHQH\LPVL]OLN�� VDOJÕQOD� LOLúNLOL� DQNVL�
\HWH��PRWLYDV\RQ�HNVLNOL÷L��VWUHV��]DPDQ�\|QHWLPL�YH�WHNQRIR�
EL\L� WDQÕPODPÕúWÕU� � �������� %X� VRQXoODU� DUDúWÕUPDPÕ]ÕQ�
VXQGX÷X�EXOJXODU�LOH�EHQ]HUGLU�
&29,'����SDQGHPLVLQGH�WÕS�H÷LWLPLQGH�]RUODQPD�LOH�ELUOLN�
WH��|÷UHQFLOHU�LoLQ�IDUNOÕ�|÷UHQPH�RUWDPODUÕ�VD÷ODQPÕú�YH�WÕS�
H÷LWLPLQGH� |÷UHQPHQLQ� JHOLúWLULOPHVLQH� \|QHOLN� WDUWÕúPDODU�
J�QGHPH� JHOPLúWLU� ����� �� � � gUQH÷LQ�� ED]Õ� WÕS� H÷LWLFLOHU��
SDQGHPL�VRQUDVÕQGD�GD�\�]�\�]H��DPIL�GHUVOHULQLQ�oHYULPLoL�
\DSÕOPDVÕQÕ� |QHUPHNWHGLU�� 7ÕS� |÷UHQFLOHUL� |]HOOLNOH� NOLQLN�
|QFHVL� H÷LWLP� G|QHPLQGH� D÷ÕUOÕNOÕ� RODUDN� X\JXODQDQ� DPIL�
GHUVOHULQLQ� NHQGLOHULQL� NOLQLN� H÷LWLPH� \HWHULQFH� KD]ÕUOD�
PDGÕ÷ÕQÕ��HWNLOL�ELU�|÷UHQPH�\ROX�ROPDGÕ÷ÕQÕ�G�ú�QPHNWHGLU�
������$QFDN��WÕS�H÷LWLPLQGHNL�GH÷LúLNOLNOHULQ�\HWHUOL�ELOLPVHO�
NDQÕWODUD� GD\DOÕ� RODUDN� \DSÕOPDVÕ� |QHPOLGLU�� � &29,'����
SDQGHPLVLQGH� |÷UHQPH� LoLQ� QH\LQ� GDKD� HWNLOL� ROGX÷X�
NRQXVXQGD� X]ODúÕODQ� NDQÕWD� GD\DOÕ� ELU� \DNODúÕPGDQ� oRN��
LKWL\Do� GR÷UXOWXVXQGD� oHYULPLoL� |÷UHWLPH� \|QHOLN� E�W�QVHO�
ELU� \HQLGHQ� \DSÕODQGÕUPD\D� LKWL\Do� GX\XOGX÷X� DoÕNWÕU��
)DN�OWHPL]GH�SODQOÕ�H÷LWLPLQ�X\JXODQPD�V�UHFLQGH�\�]�\�]H�
X\JXODPDODUGD�X\JXODQDQ�3'g��PDNDOH�VDDWL�JLEL�X\JXODPD�
ODU�|÷UHWLP��\HOHUL� LoLQ�KD]ÕUODQDQ�oHYULPLoL�VÕQÕIODUGD������
|÷UHQFL�LOH�\�U�W�OP�úW�U���g÷UHQFLOHU�EX�X\JXODPDODUD�WDP�
NDWÕOÕP�VD÷ODPÕúODUGÕU��+HP�|÷UHQFL�KHP�GH�|÷UHWLP��\HOHUL�
QLQ�YHUGLNOHUL�JHUL�ELOGLULPOHU��LOH�X\JXODPDODUGDQ�PHPQXQL�
\HWLQ� oRN� \�NVHN� ROGX÷X� V|\OHQHELOLU�� $NWLI� |÷UHQPHQLQ�
oHYULPLoL� IRUPODUÕQÕQ� � JHOLúWLULOPH\H� LKWL\DFÕ� YDUGÕU� ������
dHYULPLoL� |÷UHWLPGH� VÕQÕI� RUWDPÕQÕQ� ELOJLQLQ� VXQXOPDVÕ�DN�
WDUÕOPDVÕ� LoLQ� GH÷LO�� DNWLI� |÷UHQPH� YH� |÷UHQHQ�H÷LWLFL�
HWNLOHúLPL� LoLQ� NXOODQÕOPDVÕ� |QHULOPHNWHGLU�� %X� ED÷ODPGD�
oHYULPLoL� G�]HQOHQHQ� N�o�N� JUXS� HWNLQOLNOHUL� LOH� LúELUOLNoL�
|÷UHQPH�RUWDPODUÕ�\DUDWÕODELOPHNWH�YH�HWNLOHúLP�DUWWÕUÕOPDN�
WDGÕU�������
g÷UHQFLOHULQ� X]DNWDQ� |÷UHWLP� V�UHFLQGH� \DSÕODQ� |OoPH� YH�
GH÷HUOHQGLUPH�X\JXODPDODUÕQD�\|QHOLN�J|U�úOHULQGH�\�]�\�]H�

G|QHPH� EHQ]HUOLN�� úHIIDIOÕN� YH� |÷UHQPH� KHGHIOHULQLQ�
J|]HWLOPHVL� NRQXODUÕQD� LOLúNLQ� \DQÕWODUÕ� ROGXNoD�GH÷LúNHQOLN�
J|VWHUPHNWHGLU��g÷UHQFLOHULQ��|OoPH�GH÷HUOHQGLUPH�V�UHFLQH�
LOLúNLQ�VRUXODUD�DoÕN�XoOX�RODUDN�YHUPLú�ROGXNODUÕ�\DQÕWODUÕQGD��
X\JXODQDQ� VÕQDYÕQ� oRN� J�YHQLOLU� ELU� VÕQDY� ROGX÷X� YH� GL÷HU�
IDN�OWHOHUH� J|UH� VÕQDYODUÕQ� ]RU� ROGX÷X� \|Q�QGH� ROGXNoD�
\R÷XQ� JHUL� ELOGLULPOHUL� ROPXúWXU�� � 3ODQOÕ� H÷LWLP�G|QHPLQGH�
VÕQDY� J�YHQOL÷L� YH� WHNQLN� DNVDNOÕNODU� ROPDN� �]HUH�� RUWDP�
NRúXOODUÕ�� � VRUXODUÕQ� ]RUOXN� GHUHFHOHUL� JLEL� VRUXQODUÕQ� W�P��
DúÕOPÕúWÕU��.RS\D�oHNPH�RODVÕOÕ÷Õ� G�ú�U�OP�úW�U��%X�GXUXP�
|÷UHQFLOHU�DUDVÕQGD�VRUXQODUD�\RO�DoPÕú�RODELOLU��3DQGHPLGH�
DFLO�X]DNWDQ�|÷UHWLP�V�UHFLQLQ�HWNLQOL÷LQH�\|QHOLN�DOÕQDQ�JHUL�
ELOGLULPOHUGH��|÷UHQFLOHULQ�HQ�oRN�VÕQDY�J�YHQOL÷L�YH�WHNQLN�
DNVDNOÕNODU� ROPDN� �]HUH�� RUWDP� NRúXOODUÕ�� VRUXODUÕQ� ]RUOXN�
GHUHFHOHUL�JLEL�VRUXQODUD�YXUJX�\DSPÕúWÕU�������
g÷UHQFLOHU�DUDVÕQGD�VWUHV�\DúD\DQODUÕQ�RUDQÕ�D]ÕPVDQPD\DFDN�
NDGDU� ID]ODGÕU�� g÷UHQFLOHU� DoÕN� XoOX� VRUXODUGD� HQ� oRN� EX�
G|QHPGH� \DúDGÕNODUÕ� VWUHVWHQ� EDKVHWPHNWHGLU�� 3DQGHPL�
V�UHFLQGH� |÷UHQFLOHULQ� L\LOLN� GXUXPODUÕQÕQ� V�UG�U�OPHVLQL�
GHVWHNOHPHN� DPDFÕ\OD�� IDUNOÕ� X\JXODPDODU� \DSÕOPÕúWÕU��
gUQH÷LQ���QLYHUVLWHQLQ�GHVWHNOHGL÷L�SURJUDPODU�LOH�oHYULPLoL�
H÷LWLP� � JUXSODUÕQD� JHoLú� WHúYLN� HGLOPLúWLU� ����� � &29,'����
SDQGHPLVL�� WÕS� IDN�OWHOHULQLQ�NUL]�GXUXPODUÕQGD�|÷UHQFLOHULQ�
UXKVDO�VD÷OÕNODUÕ�YH�L\LOLN�GXUXPODUÕQÕ�GHVWHNOH\LFL�X\JXODPD�
ODU�YH�EX�NRQXGD�H÷LWLOPLú�GDQÕúPDQODUD�VDKLS�ROPDODUÕ�JHUHN�
OLOL÷LQL�RUWD\D�NR\PDNWDGÕU�������
7HNQRORMLQLQ� DUWÕODUÕ� YH� HNVLOHUL\OH� DUWÕN� KD\DWÕPÕ]GD� YH�
H÷LWLPGH�GDKD�oRN�\HU�DODFD÷Õ�NDoÕQÕOPD]�ELU�JHUoHNWLU��8]DN�
WDQ� \DSÕODQ� |÷UHWLP� X\JXODPDODUÕQÕQ� HWNLQ� RODELOPHVL� YH�
DPDFD�XODúPDN�DGÕQD�HWNLOHúLPL�DUWÕUPDQÕQ�|QHPOL�ROGX÷X�ELU�
NH]�GDKD�RUWD\D�oÕNPÕúWÕU����

;76=i
&29,'����SDQGHPLVL�LOH�7ÕS�)DN�OWHOHULQGH�NXOODQÕPÕ�DUWDQ�
oHYULPLoL� |÷UHWLP� oRN� J�oO�� YH� HWNLOL� ELU� |÷UHWLP� DUDFÕ�
ROPDVÕQD�UD÷PHQ��\HWHULQFH�HWNLOHúLP�VD÷OD\DPDPDVÕ��WHNQLN�
VRUXQODU�YH�EHOLUVL]OLN�JLEL�QHGHQOHU�LOH�|÷UHQFLOHULQ�oHYULPLoL�
GHUVOHUL�GDKD�D]�WHUFLK�HWWLNOHUL�J|]OHPOHQPLúWLU��g÷UHQFLOHULQ�
NXUDPVDO�GHUVOHULQ�SDQGHPL�VRQUDVÕQGD�GD�oHYULPLoL�YHULOHEL�
OHFH÷L� DQFDN� X\JXODPDODUÕQ� WÕS� H÷LWLPLQLQ� ROPD]VD� ROPD]Õ�
ROGX÷X� YH� JHUoHN� NOLQLN� RUWDPODUGD� FDQOÕ� KDVWDODUOD�
oDOÕúPDQÕQ�WÕS�H÷LWLPL�LoLQ�KD\DWL�|QHP�WDúÕGÕ÷Õ�YH�WDPDPHQ�
oHYULPLoL� LOH� GH÷LúWLULOHPH\HFH÷LQL� WDPDPÕQD� \DNÕQÕQ� ÕQ�
EHOLUWPHVL�PHPQXQL\HW�YHULFLGLU�

<D]DU�.DWNÕODUÕ��)LNLU���1�%���<�ù��(�*��0�7��7DVDUÕP���1�%���
<�ù��� 'HQHWOHPH� �� (�*��� 0�7��� 9HUL� 7RSODQPDVÕ� YH�YH\D�
øúOHPHVL� ��1�%���<�ù��$�%�7���$QDOL]�YH�YH\D�<RUXP� ��1�%���
<�ù��5�d���/LWHUDW�U�7DUDPDVÕ���h�=���$�$���)�d���<D]Õ\Õ�<D]DQ�
�� 1�%��� <�ù��0�7��(�*��$�%�7��� (OHúWLUHO� øQFHOHPH� �� /�6���
$�)�.�ù��$�h��5�d�

dÕNDU�dDWÕúPDVÕ��<D]DUODUÕQ� EH\DQ� HGHFHN� oÕNDU� oDWÕúPDVÕ�
\RNWXU�

Finansal Destek: <D]DUODU� EX� oDOÕúPD� LoLQ� ILQDQVDO� GHVWHN�
DOPDGÕNODUÕQÕ�EH\DQ�HWPLúOHUGLU�



Tablo V: 8]DNWDQ�H÷LWLPGH�|÷UHQFLOHULQ�VÕQDY�VLVWHPLQH�LOLúNLQ�J|U�úOHUL
��NDWÕOÕ\RUXP��oRN�NDWÕOÕ\RUXP��\�]GH�GD÷ÕOÕPÕ�

g÷UHQFLOHULQ�DoÕN�XoOX�VRUXODUD�YHUGLNOHUL�\DQÕWODU� LQFHOHQGL�
YH�����|÷UHQFLGHQ�������������|÷UHQFL�JHUL�ELOGLULP��YHUGL��
ho� |÷UHQFL� oHYULPLoL� H÷LWLPGHQ� oRN�PHPQXQ� ROGX÷XQX� YH�
GHYDP� HWPHVL� JHUHNWL÷LQL� EHOLUGL�� &HYDSODU� LNL� ED÷ÕPVÕ]�
DUDúWÕUPDFÕ� WDUDIÕQGDQ� |QFH� NRGODQGÕ� YH� VRQUD� WHPDODU�
ROXúWXUXOGX��+HU�LNL�DUDúWÕUPDFÕQÕQ�ROXúWXUGX÷X���WHPD�EXOXQ�
PDNWD\GÕ��<ÕOODUD� J|UH� DoÕN� XoOX� VRUXODUD� YHULOHQ� \DQÕWODUÕQ�
RUDQODUÕ� 7DEOR� 9,¶GD� J|VWHULOGL�� 7HPDODU�� WÕS� H÷LWLPLQGH�
X]DNWDQ�H÷LWLP�QLWHOL÷L��VÕQDY�VLVWHPL�YH�VRUX�EDQNDVÕ��DOW�\DSÕ�
RODQDNODUÕ�YH�H÷LWLFL�QLWHOL÷L��

Tablo VI: <ÕOODUD�J|UH�DoÕN�XoOX�VRUXODUD�YHULOHQ�\DQÕWODUÕQ�RUDQODUÕ��

7HPDODU��WÕS�H÷LWLPLQGH�X]DNWDQ�H÷LWLP�QLWHOL÷L��VÕQDY�VLVWHPL�
YH� VRUX� EDQNDVÕ�� DOW� \DSÕ� RODQDNODUÕ� YH� H÷LWLFL� QLWHOL÷L��
SDQGHPL�YH�VWUHV�RODUDN�EHOLUOHQGL�

1LWHO�JHUL�ELOGLULP��VRQXoODUÕ
$oÕN�XoOX�VRUXODUD�YHULOHQ�\DQÕWODUGDQ�G|UW�WHPD�EHOLUOHQGL�
%XQODU��
���7ÕS�H÷LWLPLQGH�X]DNWDQ�H÷LWLP
���6ÕQDY�VLVWHPL�YH�VRUX�EDQNDVÕ
���$OW�\DSÕ�RODQDNODUÕ�YH�H÷LWLFL�H÷LWLPL
���3DQGHPL�YH�VWUHV

<ÜX�MɦQ\QUQVLM�]bIS\IV�MɦQ\QU
7ÕS�H÷LWLPLQGH�oHYULPLoL�H÷LWLP�LOH�LOJLOL�RODUDN�����|÷UHQFL�
WÕS� H÷LWLPLQLQ� \�]� \�]H� H÷LWLP� úHNOLQGH� ROPDVÕ� JHUHNWL÷LQL�
EHOLUWWL�� g]HOOLNOH� G|QHP� �� YH� �� |÷UHQFLOHUL� X\JXODPDODUÕQ�
X]DNWDQ�H÷LWLP�V�UHFLQGH�\DSÕOPDPDVÕQÕQ�NHQGLOHULQGH�X\JX�
ODPD� DoÕVÕQGDQ� HNVLNOLN� \DUDWWÕ÷ÕQÕQ� DOWÕQÕ� oL]GL�� $QFDN�
|Q�P�]GHNL�\ÕOODUGD� WHRULN�GHUVOHULQ�oHYULPLoL�DQFDN�X\JX�
ODPDODUÕQ� \�]� \�]H� YHULOPHVL� JHUHNWL÷LQL� EHOLUWHQOHULQ� RUDQÕ�
���¶WL��
g÷UHQFLOHULQ�VÕQÕIODUD�J|UH�J|U�úOHUL�DúD÷ÕGD�\HU�DOPDNWDGÕU��

³8]DNWDQ� H÷LWLP� V�UHFLQGH� KRFDODUÕPÕ]ÕQ� E�\�N� oDEDODUÕ�
ROPDVÕQD�UD÷PHQ�\HWHUOL�úHNLOGH�ID\GDODQDELOGL÷LPL]L�G�ú�Q�
P�\RUXP���<�]�\�]H�H÷LWLP�J|UPH\L�G|UW�J|]OH�EHNOL\RUXP�´�
�'|QHP���|÷UHQFLVL��

�³3UDWLN�GHUVOHULQ�EX�VHQH�RQOLQH�úHNLOGH�ROPDVÕ�EL]LP�LoLQ�oRN�
E�\�N�ELU�ND\ÕSWÕ��%X�VHQH�YHULP�DODELOGL÷LPL�YH�L\L�|÷UHQH�
ELOGL÷LPL�G�ú�QP�\RUXP��<HQL�G|QHPGH�RNXOXQ�DoÕOPDVÕ��HQ�
E�\�N�LVWH÷LP��7HRULN�GHUVOHU�RQOLQH�RODUDN��SUDWLN�GHUVOHU�LVH�
\�]� \�]H� ROXUVD� WHNUDU� YHULPOL� H÷LWLP� DODELOHFH÷LPL]L�
G�ú�Q�\RUXP��$\UÕFD� EX� VHQH� DQDWRPL� SUDWLN� GHUVOHUL� YDU��
DQFDN� RQOLQH� ROXúXQXQ� EL]� |÷UHQFLOHU� GH� E�\�N� HNVLNOLN�
ROGX÷XQX� G�ú�Q�\RUXP�� %X� HNVLNOL÷L� \HQL� G|QHP� |QFHVL�
YH\D� G|QHP� LoHULVLQGH� HN� SUDWLN� ODERUDWXYDU� GHUVL� RODUDN�
YHULOPHVL� GXUXPXQXQ� EL]H� oRN� \DUDUOÕ� RODFD÷ÕQÕ� G�ú�Q�\R�
UXP�´���'|QHP���|÷UHQFLVL�

³8]DNWDQ� H÷LWLP� WÕS� H÷LWLPLQGH� EHQL� DúÕUÕ� ]RUOD\ÕFÕ� ROGX�
GHUVOHUL�WDNLS�HWPHN�NRQXODUÕ�\HWLúWLUPHNWH�DúÕUÕ�]RUODQÕ\RUXP�
YH�X\JXODPDODUÕ� \�]�\�]H�\DSDPDGÕ÷ÕPÕ]� LoLQ�YHULPVL]�ELU�
V�UHo�ROX\RU�´��'|QHP���|÷UHQFLVL��

�³ho�\ÕOOÕN�WÕS�|÷UHQLPLP�ER\XQFD�ND\ÕW�DOWÕQD�DOÕQDQ�GHUVOHUL�
LQGLULS�L]OH\HUHN�GDKD�|QFH�JLUGL÷LP�GHUVOHUGHQ�GDKD�ID]ODVÕ�
QD�JLUGLP��'HUV�HVQDVÕQGD�GLNNDWLP�oRN�GD÷ÕOÕ\RU�YH�GHUVLQ�
\DUÕVÕQGDQ� NRSX\RUXP� DPD� ND\ÕW� DOWÕQD� DOÕQDQ� ELU� GHUVL�
L]OHUNHQ� ND\GÕ� JHUL\H� DOÕS� WHNUDU� L]OH\HELOL\RUXP�� $\UÕFD�
ND\GÕ�GXUGXUXS�|÷UHQPHN�LoLQ�WHNUDU�HGLS�QRW�DODELOL\RUXP��
'HUVOHUL�VDEDK�X\NXOX�RODUDN�DQODPD\DFD÷ÕP�]DPDQ�GLOLPOHUL�
\HULQH�DQOD\DELOHFH÷LP�]DPDQ�GLOLPOHULQGH�L]OH\HELOL\RUXP��
2OXPVX]� \DQODUÕ� LVH� 7HDPV� GH� ED]Õ� GHUVOHULQ� ND\ÕWODUÕQÕQ�
VLOLQPHVL��\HWHUOL�DOW\DSÕ\D�VDKLS�ROPD\DQ�|÷UHWLP��\HOHULQLQ�
ND\ÕWODUÕQGD�VHVOHULQ�ED]Õ�\HUOHUGH�DQODúÕODPDPDVÕ��ND\ÕWODUÕQ�
\HU�\HU�GRQPDVÕ��SUDWLN�GHUVOHULQ�X\JXODQPDGÕ÷Õ� LoLQ�\HWHU�
LQFH�|÷UHQLOHPHPHVL��%XQODUÕQ�GÕúÕQGD�RQOLQH�\DSÕODQ�VÕQDY�
ODUÕQ�DFDED�ND\GÕ�DODELOGLP�PL��HOHNWULNOHU�JLGHFHN�PL��ND\ÕW�
DOWÕQD� DODQ� WHOHIRQXPXQ� úDUMÕ� ELWHFHN�PL� JLEL� ELUoRN� HQGLúH�
QHGHQL\OH� VÕQDY� HVQDVÕQGD� VÕQDYD� \HWHULQFH� RGDNODQDPÕ\R�
UXP�´���'|QHP���|÷UHQFLVL��

³7HRULN�H÷LWLP�X]DNWDQ�H÷LWLPOH�WROHUH�HGLOHELOL\RU�DPD�SUDWLN�
DúÕUÕ� HNVLN� NDOÕ\RU� KDWWD� KLo� X\JXODPD� H÷LWLP� DOPDPÕú�
ROX\RUX]������������H÷LWLP�|÷UHWLP�\ÕOÕQGD�H÷LWLPLPL]LQ�\�]�
\�]H�ROPDVÕ�JHUHNWL÷LQL�G�ú�Q�\RUXP�´��'|QHP���|÷UHQFLVL��

³$OGÕ÷ÕPÕ]� WHRULN� H÷LWLPOHU� Hú]DPDQOÕ� RODUDN� SUDWLNOHU� LOH�
SHNLúWLULOPHGL÷L� LoLQ� WHODIL� SUDWLNOHULQGH� NHQGLPL� \HWHUVL]�
NDOPÕú� KLVVHGL\RUXP�� *HOHFHN� VHQH� LoLQ� WHRULN� H÷LWLPOHU�
RQOLQH� GHYDP� HWVH� GDKL� SUDWLNOHULPL]LQ� Hú]DPDQOÕ� RODUDN�
RNXOGD� \DSÕOPDVÕQÕQ� �� VHQH� VRQUD� GLSORPDPÕ]Õ� DOGÕ÷ÕPÕ]GD�
KHP�EL]�|÷UHQFLOHU�KHP�GH�WRSOXP�DoÕVÕQGDQ�oRN�GDKD�VD÷OÕNOÕ�
YH�YHULPOL�RODFD÷ÕQÕ�G�ú�Q�\RUXP��/�WIHQ�\DSÕQ���´�
�'|QHP���|÷UHQFLVL��

³7HODIL�SUDWLNOHULQGH�KHSLPL]LQ�GH�IDUN�HWWL÷L�JLEL�EX�VHQH�W�P�
|÷UHQFLOHU�LoLQ�\HWHUVL]�ELWLULOPLú�ELU�VHQH�ROGX��%XQXQ�|÷UHWL�
FL�\D�GD�|÷UHQFL�ND\QDNOÕ�GH÷LO�SUDWLN�H÷LWLPLQLQ�D]�ROPDVÕQ�
GDQ�ND\QDNOÕ�ROGX÷XQX�G�ú�Q�\RUXP��8PDUÕP�|Q�P�]GHNL�

%R]WX÷�1�YH�DUN� $NG�7ÕS�'�����������

���

VHQH� SUDWLNOHULPL]L� VWDM� ]DPDQODUÕPÕ]GD� YH� KDVWDQHPL]GH�
\DSDELOLUL]�´��'|QHP���|÷UHQFLVL��

³��KDIWDGÕU�\�]�\�]H�SUDWL÷H�JLGL\RUX]�NRFD�VHQH�|÷UHQGL÷LP�
GHQ� GDKD� oRN� úH\� |÷UHQGLP� RQOLQH� H÷LWLPLQ� KLoELU� LúH�
\DUDPDGÕ÷ÕQÕ� G�ú�Q�\RUXP� YH� XPDUÕP� VHQH\H� QRUPDOH�
G|QHUL]�´��'|QHP���|÷UHQFLVL��
;ÜVI^�[Q[\MUQ�^M�[WZ]�JIVSI[Ü
g÷UHQFLOHULQ�VÕQDY�VLVWHPLQLQ�\DSÕVÕQD�LOLúNLQ�\DSPÕú�ROGXN�
ODUÕ�JHUL�ELOGLULP�OHU�DúD÷ÕGD�|]HWOHQGL��*HQHO�RODUDN�NDPHUD�
NXOODQÕPÕ��]HULQGHQ�JHUL� ELOGLULPOHU� � GLNNDW� oHNWL��3DQGHPL�
G|QHPLQGH�VÕQDYODUÕQ�GDKD�NROD\�YH�VWUHVVL]�ROPDVÕ�NRQXVXQ�
GD� J|U�úOHULQ� ROGX÷X� J|U�OG��� 6ÕQDY� VLVWHPLQH� LOLúNLQ� JHUL�
ELOGLULPOHU� � GDKD� oRN� G|QHP� ������ |÷UHQFLOHUL� DUDVÕQGD�
\R÷XQOXNWD\GÕ�
³6RUX�EDQNDVÕ�VRUXODUÕ�UDVJHOH�VHoPHVL�YH�KRFDODUÕQ�GD�\HQL�
VRUX�KD]ÕUODPDN�LoLQ�GHWD\ODUD�EDúYXUPDODUÕ�QHGHQL\OH�oR÷X�
NRQXGD� VHoLFLOLN� \RNWX�� �� VDDWOLN� NRQX\X� oDOÕúWÕNWDQ� VRQUD�
KRFDQÕQ� VRQ� VOD\WWD� EXQODUÕ� GD� GX\XQ� GL\H� \D]GÕP� GHGL÷L�
\HUGHQ� VRUPDVÕ� DGLO� GH÷LO� YH�EX�ROGXNoD� ID]OD�JHUoHNOHúWL�´�
�'|QHP���|÷UHQFLVL��

³6ÕQDYODUGDNL�GR÷UX�\DQOÕú�VD\ÕVÕQÕQ�GHUV�GHUV�J|UVHN�KDULND�
ROXU�� KDQJL� GHUVWH� HNVLNOHULPL]LQ� ROGX÷XQX� ELOPHPL]� ELOH�
H÷LWLP� KD\DWÕPÕ]GD� oRN� \DUDUOÕ� RODFDNWÕU�� .RPLWH� V�UHVLQLQ�
oRN� NÕVD� ROPDVÕ� YH� RQOLQH� H÷LWLPGHNL� YHULPVL]OLNWHQ� GROD\Õ�
|÷UHQFL\L� DúÕUÕ� \ÕSUDWWÕ�� NRPLWH� V�UHOHULQLQ� WHNUDU� J|]GHQ�
JHoLULOPHVL�JHUHNWL÷LQL�G�ú�Q�\RUXP�´
��'|QHP���|÷UHQFLVL��

)T\�aIXÜ�WTIVISTIZÜ�^M�MɦQ\QKQ�MɦQ\QUQ
g÷UHQFLOHULQ� E�\�N� oR÷XQOX÷X� GHUVOHULQ� YHULOGL÷L� DOW� \DSÕ�
RODQDNODUÕQGDQ� PHPQXQ� � ROGXNODUÕQÕ� EHOLUWWLOHU��$QFDN� VHV�
NDOLWHVL�YH�LQWHUQHWH�XODúÕP�NRQXVXQGD�JHUL�ELOGLULPOHU��GH�
\HU�DOGÕ�
³%D]Õ�KRFDODUÕPÕ]ÕQ�WHNQLN�QHGHQOHUGHQ�VHV�NDOLWHVL�DQODúÕOD�
PD\DFDN� NDGDU� \HWHUVL]GL� .XODNOÕN� PLNURIRQ� LOH� GDKD� L\L�
RODELOLUGL�´��'|QHP���|÷UHQFLVL�
 
³2QOLQH�H÷LWLPGH�ELU�VÕNÕQWÕ�\RN�DPD�RQOLQH�H÷LWLPH�XODúPD�
VRUXQX� \DúD\DQ� LQVDQODUD� LQWHUQHW� ELOJLVD\DU� \DUGÕPÕ� \DSÕO�
PDOÕ�´��'|QHP���|÷UHQFLVL�
 
³8]DNWDQ� H÷LWLP� NRQXVXQGD� KRFDODUD� H÷LWLP� YHULOPHVLQL�
|QHUL\RUXP��g÷UHQFLOHUH�oDOÕúPD�ND\QDNODUÕ�NRQXVXQGD�GDKD�
NROD\OÕN� VD÷ODQPDOÕGÕU�� 8]DNWDQ� H÷LWLPOH� GHUVOHULPL]L�
KRFDODUÕPÕ]� L\L� ELU� úHNLOGH� DQODWPD\D� oDOÕúWÕ� IDNDW� \DúDQDQ�
ED÷ODQWÕ��PLNURIRQ� VRUXQODUÕ� GHUVOHULQ� HWNLOL� ROPDVÕQD�J|OJH�
G�ú�UG���<�]� \�]H� GHUV� NDGDU� HWNLOL� GH÷LOGL� KRFD\Õ� J|U�S�
GLQOHPHN� GDKD� L\L� ROX\RU� IDNDW� D\QÕ� ]DPDQGD� oHYULPLoL�
GHUVOHUL�WHNUDU�L]OHPH�úDQVÕPÕ]ÕQ�ROPDVÕ����
�'|QHP���|÷UHQFLVL��

8IVLMUQ�^M�;\ZM[
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DUGÕQGDQ�$NGHQL]� hQLYHUVLWHVL� 6HQDWRVX�� ���������� EDKDU�
G|QHPLQLQ�VHQNURQ�\D�GD�DVHQNURQ�úHNLOGH�X]DNWDQ�H÷LWLPOH�
V�UG�U�OPHVL�NDUDUÕQÕ�DOGÕ��%X�G|QHP�KÕ]OD�DOÕQDQ�|QOHPOHU�
LOH� YHULOHQ� H÷LWLP� VRQUDVÕQGD� H÷LWLPLQ� DNVDPDVÕQÕQ� |Q�QH�
JHoLOPH\H� oDOÕúÕOGÕ� ����� ���������� H÷LWLP� G|QHPLQGH� LVH�
SODQODQPÕú�ELU�X]DNWDQ�H÷LWLP�SURJUDPÕ�KD]ÕUODQGÕ�YH�X\JX�
ODQGÕ�
%X�oDOÕúPD�$NGHQL]�hQLYHUVLWHVLQGH�����������H÷LWLP�G|QH�
PLQGH�SODQOÕ�úHNLOGH�X\JXODQDQ�X]DNWDQ�H÷LWLP�SURJUDPÕQÕQ�
GH÷HUOHQGLULOPHVLQL�DPDoODPDNWDGÕU��

/-:-i�^M�Al6<-5
dDOÕúPD�����������H÷LWLP�G|QHPLQGH�$NGHQL]�hQLYHUVLWHVL�
7ÕS� )DN�OWHVLQGH� �'|QHP� �� GHQ� G|QHP� �¶H� NDGDU� �� H÷LWLP�
J|UHQ�WRSODP������|÷UHQFL�LOH�\�U�W�OG����7DEOR�,�����

Tablo  I: ����������'|QHP�����|÷UHQFL�VD\ÕODUÕ��

dDOÕúPDGD�SURJUDP�GH÷HUOHQGLUPH�\|QWHPOHULQGHQ�ELU�WDQHVL�
RODQ� /RJLF� PRGHO� NXOODQÕOGÕ�� /RJLF� PRGHO�� VLVWHPDWLN� YH�
J|UVHO� \ROOD�� SURJUDPÕQ� V�UG�U�OPHVLQGH� HWNLOL� ND\QDNODU��
HWNLQOLNOHU��XODúPDN�LVWHQLOHQ�VRQXo�YH�GH÷LúLPOHUL�VXQPDN�YH�
SD\ODúPDN� LoLQ� NXOODQÕODQ� LGHDO� \|QWHPOHUGHQ� ELU� WDQHVLGLU��
3URJUDPÕQ� DOWÕQGD� \DWDQ� YDUVD\ÕP� YH� WHRUL� ÕúÕ÷ÕQGD�� KDQJL�
HWNLQOLNOHULQ� GL÷HUOHULQGHQ� |QFH� JHOPHVL� JHUHNWL÷LQL� YH�
DPDoODQDQ� oÕNWÕODUD� QDVÕO� XODúÕOGÕ÷ÕQÕ� J|VWHUHQ� JUDILNVHO�
úHNLOOHU�ROXúWXUXOPDNWDGÕU��/RJLF�PRGHO�\DNODúÕPÕ�SURJUDPÕQ�
V�UG�U�OG�÷��G|QHP� LoLQGH�NXOODQÕODELOHFHN�ELU�\|QHWLP�YH�
GH÷HUOHQGLUPH� DUDFÕGÕU�� (÷LWLP� SURJUDPÕQÕQ� HWNLOL� KDOH�
JHOPHVL�LoLQ�GH�IÕUVDWODU�VXQPDNWDGÕU��3URJUDPÕQ�JHOLúWLULOPH�

VL�YH�GH÷HUOHQGLUPH�DúDPDVÕQGD�³1H�oDOÕúÕU"´�� ³1LoLQ´�JLEL�
VRUXODUÕQ�\DQÕWODUÕQÕQ�EXOXQPDVÕQÕ�GD�VD÷ODPDNWDGÕU������
0RGHO� NDSVDPÕQGD� JLUGL�� HWNLQOLN�� �U�Q� YH� oÕNWÕODU� GH÷HU�
OHQGLULOGL���

.ÕVD�KHGHIOL�oÕNWÕODUGD�|÷UHQFLOHULQ�VÕQDY�EDúDUÕ�SXDQODUÕ�YH�
H÷LWLPGHQ�PHPQXQL\HWOHUL�GH÷HUOHQGLULOGL��9HUL�WRSODPD�DUDFÕ�
RODUDN� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� JHOLúWLULOHQ�� |÷UHQFLOHUH� DLW�
ED]Õ�NLúLVHO�ELOJLOHU�YH�oDOÕúPDQÕQ�DPDFÕQD�X\JXQ�J|U�úOHUL�
QLQ� VRUJXODQGÕ÷Õ� ELU� DQNHW� NXOODQÕOGÕ�� dDOÕúPDQÕQ�
NDWÕOÕPFÕODUÕQÕ� ���������� |÷UHWLP� \ÕOÕQGD� VDOJÕQ� V�UHFLQLQ�
EDúODGÕ÷Õ�G|QHPGH�'|QHP����¶WH�RODQ�7ÕS�)DN�OWHVL�|÷UHQFLO�
HUL� ROXúWXUGX�� $UDúWÕUPD� DQNHWL� $NGHQL]� hQLYHUVLWHVL� 7ÕS�
)DN�OWHVL¶QGHNL� |÷UHQFLOHUH� *RRJOH� )RUP� HOHNWURQLN� DQNHWL�
NXOODQÕODUDN�H�SRVWDODUÕ� DUDFÕOÕ÷Õ\OD�XODúWÕUÕOGÕ��*HUL�ELOGLULP�
OHUH� YHULOHQ� \DQÕW� VD\Õ� YH� \�]GHOHUL� 7DEOR� ,,¶GH� J|VWHULOGL��
$QDOL]OHUGH� \�]GH� GH÷HUOHUH� \HU� YHULOGL��$oÕN� XoOX� VRUXODUD�
YHULOHQ� \DQÕWODU� GH÷HUOHQGLULOHUHN� EHOOL� WHPDODU� DOWÕQGD�
WRSODQGÕ��

Tablo II: 8]DNWDQ� H÷LWLPH� LOLúNLQ� |÷UHQFL� J|U�úOHUL� ���� VRUXGDQ� �� WDQHVL�
X]DNWDQ�H÷LWLP�LOH�LOJLOL���NDWÕOÕ\RUXP��oRN�NDWÕOÕ\RUXP�\�]GH�GD÷ÕOÕPÕ���

BULGULAR
/RJLF�PRGHOLQ� ROXúWXUXOPDVÕQGD� VRUXQ�� DPDo� YH� YDUVD\ÕP�
ODUÕQ� ROXúWXUXOPDVÕ� SURJUDPÕQ� JHOLúWLULOPHVLQGH� YH� GH÷HU�
OHQGLULOPHVLQGH�|QHPOL�ELU�EDVDPDNWÕU��

;7:=6
�'�Q\D¶GD������\ÕOÕ�0DUW�D\ÕQGD�SDQGHPLQLQ�RUWD\D�oÕNPDVÕ��
EX�V�UHoOH�ELUOLNWH� WÕS�H÷LWLPLQGH�X]DNWDQ�H÷LWLPH�JHoLOPHVL�
ELU� VRUXQ� RODUDN� RUWD\D� oÕNPÕú� YH� DFLO� |QHPOHU� DOÕQPÕúWÕU��
8\JXODQDQ� EX� X]DNWDQ� H÷LWLP� \|QWHPLQGH� WÕS� H÷LWLPL� LoLQ�
HWNLQOL÷L� DUDúWÕUPD\D� GH÷HUGLU�� %X� HWNLQOL÷L� L]OHPHN� LoLQ�
VLVWHPDWLN�ELU�PRGHOH�JHUHNVLQLP�YDUGÕU�

)5)i
���������� H÷LWLP� G|QHPLQGH� SODQOÕ� RODUDN� X\JXODQDQ�
X]DNWDQ� H÷LWLPLQ� HWNLQOL÷LQLQ� /RJLF� PRGHO� LOH� GH÷HUOHQGLU�
LOPHVL��DPDoODQPDNWDGÕU�

>):;)A15
3DQGHPL�G|QHPLQGH�X\JXODQDQ�X]DNWDQ�H÷LWLP��
��GLQDPLN�YH�JHQLú�JUXSODUD�\|QHOLN�PHNDQ�VRUXQX�
��ROPDNVÕ]ÕQ�H÷LWLPLQ�V�UG�U�OPHVLQL�
��H÷LWLPLQ�\DOQÕ]FD�XOXVDO�GH÷LO�XOXVODUDUDVÕ�VWDQGDUWODU�GD�
���J|]HWLOHUHN�\DSÕODQGÕUÕOPDVÕQÕ�
��HVQHN�YH�REMHNWLI�|OoPH�GH÷HUOHQGLUPH\H�
��RODQDN�WDQÕPDVÕQÕ�
��J|UVHO�LúLWVHO�H÷LWLPH�IÕUVDW�YHUHQ�WHNQRORMLOHULQ�NXOODQÕPÕ�LOH�
���LoHUL÷L�GDKD�oRN�]HQJLQOHúWLULOPLú�YH�|÷UHQFL\L�PRWLYH�HGHQ�
���|UQHNOHULQ�VXQXOPDVÕQÕ�
��H÷LWLP�SURJUDPÕQGD�VXQXODQ�PDWHU\DOL�GHIDODUFD�L]OHQPHVLQL�
���YH�JHUL�ELOGLULP��DOÕQPDVÕQÕ�VD÷ODU������

/ʈ:,ʈ4-:��
������������H÷LWLP�G|QHPLQGH�G|QHP���YH����DUDVÕQGD�RODQ�
��WRSODP������|÷UHQFL�YH�����|÷UHWLP��\HVL�LoLQ�FDQOÕ�\D\ÕQ�
��YH�N�o�N�JUXS�X\JXODPDODUÕ�RODQDNODUÕ�VXQDQ�0LFURVRIW�
7HDPV�(÷LWLP�3URJUDPÕ�
��+HU�ELU�|÷UHWLP��\HVL�LoLQ�0LFURVRIW�7HDPV�LoHULVLQGH�
��oHYULPLoL�VÕQÕIODU
��g÷UHWLP��\HOHULQLQ�GHUV�DQODWÕPÕ�LoLQ�'HNDQOÕNWD�ELOJLVD\DU��
���NDPHUD�YH�PLNURIRQ�LOH�GRQDWÕODQ����GHUVOL÷LQ�G�]HQOHQPHVL��
��$OW�\DSÕVÕ�ROPD\DQ�|÷UHQFLOHU�LoLQ����ELOJLVD\DU�WHPLQL�
��3UDWLN�YLGHRODUÕQÕQ�VLVWHPH�\�NOHQPHVL
��'HUV�SURJUDPÕ�GH÷LúLNOLNOHUL�QHGHQL\OH�WHODIL�H÷LWLPOHUL
��$NDGHPLN�6ÕQDY�2WRPDV\RQ�6LVWHPL��$626���VRUX�EDQNDVÕ�
��LOH�oHYULPLoL�VÕQDY�X\JXODPDODUÕ
��$OWÕ�GHID�X\JXODQDQ�|÷UHWLP��\HVL�JHOLúLP�SURJUDPODUÕ�
��7ÕS�)DN�OWHVL�dHYULPLoL�6ÕQDY�8\JXODPD�(VDVODUÕ�
���<|QHUJHVL�

-<3ʈ64ʈ34-:
-ɦQ\QU�XZWOZIUÜ#
��*�]�G|QHPLQGH�W�P�WHRULN�GHUVOHU�oHYULPLoL�RODUDN�
���SODQODQGÕ�
��0XWODND�\�]�\�]H�YHULOPHVL�JHUHNHQ�X\JXODPDOÕ�GHUVOHU�
���EDKDU�G|QHPLQGH�����KDIWDOÕN�WHODIL�SUDWLNOHU�
���úHNOLQGH�SODQODQGÕ�

gOoPH��GH÷HUOHQGLUPH�
��dHYULPLoL�6ÕQDY�(VDVODUÕ�KD]ÕUODQGÕ�
��g÷UHQFLOHUH�VÕQDY�DQDOL]OHULQL�ELUH\VHO�RODUDN�J|UPH�LPNDQÕ�
���VD÷OD\DFDN�DOW\DSÕ�KD]ÕUODQGÕ�

(��VÕQDY¶ÕQ�
��VRUX�DQDOL]OHUL�\DSÕOGÕ�
��NDSVDP�JHoHUOL÷L�KHVDSODQGÕ�
��J�YHQLUOL÷L��FURQEDFK�DOID��KHVDSODQGÕ�
��NDEXO�HGLOHELOLUOLN�LQGHNVL�KHVDSODQGÕ�

g÷UHQFLOHU�øoLQ�
��:KDWV$SS�GHVWHN�KDWWÕ�ROXúWXUXOGX��
��:KDWV$SS�WHPVLOFLOHU�JUXEX�ROXúWXUXOGX���'|QHP�����
��6ÕQDY�LWLUD]ODUÕ�LoLQ�HVLQDYWLS#DNGHQL]�HGX�WU�PDLO�DGUHVL�
���WDQÕPODQGÕ�
��*HUHNOL�RODQ�YLGHR�YH�ELOJLOHQGLUPH�PHWLQOHUL�KD]ÕUODQGÕ�

��)DUNOÕ�LOHWLúLP�NDQDOODUÕ�NXOODQÕODUDN�
����FDQOÕ�\D\ÕQODU��H�SRVWD�YE���VÕQDYODU�LOH�LOJLOL�
����ELOJLOHQGLUPHOHU�\DSÕOGÕ�
��g÷UHQFLOHUL�VÕQDY�VLVWHPLQH�DOÕúWÕUPDN�DPDFÕ�LOH�JHUHNOL�
���J|U�OG�÷�QGH�ELUGHQ�ID]OD���GHQHPH�VÕQDYODUÕ�\DSÕOGÕ�
��g÷UHQFLOHUH�oHYULPLoL�DQODWÕODQ�GHUVOHUH�HULúLP�LPNDQÕ��
���YHULOHFHN�RODQDNODU�SODQODQGÕ��

8ZWOZIU�LMɦMZTMVLQZUM�QtQV#
��g÷UHQFLOHU�YH�|÷UHWLP��\HOHULQGHQ�JHUL�ELOGLULPOHU�DOÕQGÕ�

lɦZM\QU�MTMUIVTIZÜ�QtQV#
��:KDWV$SS�GHVWHN�KDWWÕ�ROXúWXUXOGX�
��dHYULPLoL�YH�\�]�\�]H��RODUDN�0LFURVRIW�7HDPV�
���X\JXODPDVÕQÕQ�NXOODQÕPÕQD�\|QHOLN�H÷LWLPOHU�G�]HQOHQGL�
��$NDGHPLN�NXUXO�WRSODQWÕODUÕQGD�0LFURVRIW�7HDPV�DOW�
���\DSÕVÕ�WDQÕWÕOGÕ�
��dHYULPLoL�SUREOHPH�GD\DOÕ�|÷UHQPH\H�
���\|QHOLN�ELOJLOHQGLUPH�WRSODQWÕVÕ�\DSÕOGÕ�
��'HNDQOÕN�LoHULVLQGH�N�o�N�VÕQÕIODUGD�KHU�ELU�$QDELOLP�GDOÕ�
���LoLQ�D\UÕ�RODQ�(��.DPS�V���|÷UHWLP��\HVLQLQ�GHUVLQL�
���DQODWDELOHFH÷L��LoHULVLQGH�ELOJLVD\DU��NDPHUD�YH�
���PLNURIRQ�RODQ�ELU�VÕQÕI��ROXúWXUXOGX�
��7�P�E|O�POHUH�NDPHUD�YH�PLNURIRQ�WHPLQ�HGLOPHVL�LoLQ�
���VDWÕQ�DOPDODU�\DSÕOGÕ�
��(��NDPS�VWH���WHNQLN�SHUVRQHO�J|UHYOHQGLULOGL�
��'HUVOHUH�ND\ÕW�DOPD�]RUXQOXOX÷X�JHWLULOGL�
��'DQÕúPDQOÕN�LoLQ�DOW�\DSÕ�ROXúWXUXOGX�
��0DNDOH�VDDWL�X\JXODPDVÕ�oHYULPLoL�SODQODQGÕ�
��g÷UHWLP��\HVL�JHOLúLP�X\JXODPDVÕ�NDSVDPÕQGD�DOWÕ�
���oHYULPLoL�H÷LWLP�YHULOGL�

m:m64-:�
��+HU�G|QHP�YH�VWDM�LoLQ�VDQDO�VÕQÕI�ROXúWXUXOGX�
��3UDWLN�GHUVOHUGHQ�ED]ÕODUÕ�0LFURVRIW�7HDPV�SODWIRUPXQD�
���\�NOHQGL�YH�oHYULPLoL�RODUDN�DQODWÕOGÕ�
��7�P�G|QHP�|÷UHQFL�WHPVLOFLOHULQGHQ�DUDOÕNODUOD�JHUL�
���ELOGLULPOHU�DOÕQGÕ�
��'|QHP�������GHUV�SURJUDPÕ�|÷UHQFLOHULQ�LVWH÷L�
���GR÷UXOWXVXQGD�\HQLGHQ�G�]HQOHQGL�
��'|QHP���GHUV�SURJUDPÕ�WHRULN�GHUVOHULQLQ�ELU�NÕVPÕ�
���EDKDU�G|QHPLQH�ND\GÕUÕOGÕ�
��'|QHP��¶WH�NXUXO�VÕQDYÕ�|QFHVLQGH�ELU�KDIWD�HN�
���oDOÕúPD�V�UHVL�YHULOGL��
��'|QHP���VWDM�NXUXOX�VRQUDVÕQD�ELU�KDIWD�HN�VHUEHVW�
���oDOÕúPD�HNOHQGL��
��'|QHP����URORML�VWDMÕ�LNL�KDIWDGDQ�ELU�KDIWD\D�LQGLULOGL�
��'|QHP���ROXS�'|QHP��¶WHNL�WHRULN�GHUVOHUH�NDWÕOPDN�
���LVWH\HQ�|÷UHQFLOHUH�NDWÕOÕP�LPNDQÕ�VD÷ODQGÕ�
��8\JXODQDQ�����VÕQDYÕQ�KHU�ELULQLQ�J�YHQLUOL÷L�YH�JHoHUOLOL÷L�
��������YH��]HULQGH�RODUDN�KHVDSODQGÕ���
��:KDWV$SS�GHVWHN�KDWWÕ�LOH�VÕQDY�DQÕQGD�\DúDQDQ�VRUXQODU��
���JLGHULOGL��g÷UHQFLOHULQ�VÕQDYD�ED÷ODQPDVÕ��WHNQLN�
���DNVDNOÕNODU�YE��
��*HUHN�GX\XODQ�YLGHR�YH�ELOJLOHQGLUPH�PHWLQOHUL�
���ZHE�VD\IDVÕQGD�\D\ÕQODQGÕ�
��'HUVOHULQ�ND\GÕ�DOÕQGÕ�YH�|÷UHQFLOHUH�oHYULPLoL�DQODWÕODQ�

���GHUVOHUH�HULúLP�LPNkQÕ�VD÷ODQGÕ�
��7�P�|÷UHQFLOHUH�oHYULPLoL�GDQÕúPDQOÕN�KL]PHWL�YHULOGL�
��0DNDOH�VDDWL�X\JXODPDVÕ���'|QHP�,,¶GH��3'g�NRQXODUÕ�LOH�
��LOLúNLOL�ROPDN��]HUH�ROJX�VXQXPX��DUDúWÕUPD�PDNDOHVL�YH�
��GHUOHPH�ROPDN��]HUH�\ÕOGD���NH]���¶HU�RWXUXP�KDOLQGH�X\JX
��ODQDQ��IDUNOÕ�DUDúWÕUPD�\|QWHPOHUL�YH�PDNDOH�oHúLWOHULQLQ�
��WDQÕWÕOPDVÕ�DPDoODQDQ�ELU�N�o�N�JUXS�oDOÕúPDVÕ��KHU�RWXUXP�
��LNL�VDDW�RODFDN�úHNLOGH�oHYULPLoL�RODUDN�\DSÕOGÕ�
��g÷UHWLP��\HVL�JHOLúLP�X\JXODPDVÕ�NDSVDPÕQGD�DOWÕ�
���oHYULPLoL�H÷LWLP�YHULOGL�

i13<14):
lɦZMVKQTMZQV�]bIS\IV�MɦQ\QULM�
JI̫IZÜ�L]Z]UTIZÜ
'|QHP���GH�SDQGHPL�G|QHPLQGH�����������H÷LWLP�\ÕOÕQGD�
X\JXODQDQ�VÕQDYODU������������\ÕOÕQGD�X\JXODQDQ�VÕQDYODUOD�
NDUúÕODúWÕUÕOGÕ÷ÕQGD��QRW�RUWDODPDVÕQÕQ�GDKD�\�NVHN�ROGX÷X�YH�
EDúDUÕ�RUWDODPDODUÕQÕQ��JHoHUOL�QRW�RUWDODPDVÕ�RODQ����YH��]HUL�
QRW� DOPD�� GD� GDKD� \�NVHN� ROGX÷X� J|U�OG�� �*UDILN� �������
$QFDN�SODQOÕ�oHYULPLoL�H÷LWLP�G|QHPLQGH�������������$626�
��$NDGHPLN�6ÕQDY�2WRPDV\RQ�6LVWHPL��VRUX�EDQNDVÕ���]HULQ�
GHQ�\DSÕOPDVÕ�X\JXQ�KDOH�JHOHQ�oHYULPLoL�VÕQDYODUGD�EDúDUÕ�
YH� QRW� RUWDODPDODUÕQÕQ� ���������� H÷LWLP� G|QHPLQH� EHQ]HU�
ROGX÷X���QRW�RUWDODPD�YH�EDúDUÕ�RUWDODPDODUÕQÕQ�ELU�|QFHNL�\ÕOD�
\DQL� SDQGHPLQLQ� EDúODGÕ÷Õ� YH� DFLO� RODUDN� X]DNWDQ� H÷LWLPH�
JHoLOHQ� ���������� H÷LWLP� \ÕOÕQD� NÕ\DVOD� WHNUDU� G�úW�÷��
J|]OHQGL��$\QÕ� GXUXP� G|QHP� �� YH� G|QHP� �� EDúDUÕ� GXUXP�
ODUÕQGD�GD�WHVSLW�HGLOGL��*UDILN������

Grafik 1: '|QHP�������VRQ��o�\ÕO�QRW�RUWDODPDODUÕ�

Grafik 2: '|QHP�������VRQ��o�\ÕO�EDúDUÕ�RUWDODPDODUÕ���
 

*UDILN����$.8=(0�YH�$626�LOH�\DSÕODQ�VÕQDYODUÕQ�QRW�RUWDODPDODUÕ�
 
$626�VRUX�EDQNDVÕ�LOH�\DSÕODQ�VÕQDYODUÕQ�
GH÷HUOHQGLULOPHVL
���������� H÷LWLP� \ÕOÕQGD� $626� VRUX� EDQNDVÕ� �]HULQGHQ�
WRSODP� ���� VÕQDY� JHUoHNOHúWLULOGL�� 6ÕQDY� VRQUDVÕQGD� VÕQDY�
DQDOL]OHUL� \DSÕOGÕ�� VÕQDYODUÕQ� J�YHQLUOL÷L� YH� JHoHUOLOL÷L�
EHOLUOHQGL��$\UÕFD�\DSÕODQ� VRUX� DQDOL]OHUL� LOH� VRUXODUÕQ�NDEXO�
HGLOHELOLU�HQGHNVL���.XGHU�5LFKDUGVRQ����YH�.XGHU�5LFKDUG�
VRQ� ��� GH÷HUOHUL�� � &URQEDFK
V� DOSKD� GH÷HUOHUL� YH� WHVWLQ�
J�oO�O�÷��� |÷UHQFLOHU� WDUDIÕQGDQ� GR÷UX� FHYDSODPD� RUDQODUÕ�
KHVDSODQGÕ��|÷UHWLP��\HOHULQH�JHUL�ELOGLULP�RODUDN�J|QGHULOGL�
�7DEOR�,,,��

Tablo III:�8\JXODQDQ�VÕQDYODUGD�\DSÕODQ�VÕQDY�DQDOL]OHUL�

lɦZMVKQTMZQV�UMUV]VQaM\�L]Z]UTIZÜ
g÷UHQFLOHULQ� PHPQXQL\HW� � GXUXPODUÕQÕ� EHOLUOHPHN� LoLQ�
X]DNWDQ�H÷LWLP�LOH�LOJLOL�DúD÷ÕGD�\HU�DODQ�VRUXODU�\|QHOWLOGL�
���dHYULPLoL�VHQNURQ�GHUVOHUH�]DPDQÕQGD�YH�G�]HQOL�
����RODUDN�NDWÕOGÕP�
���dHYULPLoL�H÷LWLPH�LOLúNLQ�\DSÕODQ�ELOJLOHQGLUPHOHU�
����\HWHUOL\GL�
���8]DNWDQ�|÷UHWLPH�LOLúNLQ�VRUXQ�\DúDGÕ÷ÕPGD�WHNQLN�
����GHVWHN�DODELOGLP��
���dHYULPLoL�SODWIRUP��]HULQGHQ�GHUV�PDWHU\DOOHUL�
����YH�GRN�PDQODUD�NROD\FD�XODúDELOGLP�
���dHYULPLoL�H÷LWLP�V�UHFLQGH�ND\ÕW�DOWÕQD�DOÕQDQ�
����GHUVOHUL�WHNUDU�L]OH\HELOPHN�\DUDUOÕ\GÕ�
���'HUVOHU�\�]�\�]H�H÷LWLPGH�ROGX÷X�JLEL�D\QÕ�LoHULN�
����YH�V�UHGH�DQODWÕOGÕ�
���dHYULPLoL�H÷LWLPGH�GH�|÷UHWLP��\HVL�LOH�HWNLOHúLP�VD÷ODQGÕ��
���7HRULN�GHUVOHU�\�]�\�]H�GHUVOHU�NDGDU�HWNLOL\GL�
���7HRULN�GHUVOHUGH�IDUNOÕ�|÷UHWLP�\|QWHPOHUL�NXOODQÕOGÕ�
�����dHYULPLoL�H÷LWLPOHUGH�NXOODQÕODQ�0LFURVRIW�7HDPV
GH
�������H÷LWLP�SURJUDPÕQÕ�WDNLS�HWPHN�NROD\GÕ�
����dHYULPLoL�\DSÕODQ�X\JXODPDOÕ�GHUVOHU�HWNLOL\GL�
����dHYULPLoL�H÷LWLPOHU�SDQGHPLGHQ�VRQUD�GD�GHYDP�HWPHOL��
����6ÕQDYODUD�LOLúNLQ�\|QHUJHOHU�DoÕN�YH�DQODúÕOÕUGÕ�
����6ÕQDYODU�LoLQ�YHULOHQ�V�UH�\HWHUOL\GL��
����6ÕQDYODUGD�DOW�\DSÕ�VRUXQX�\DúDPDGÕP�

���� dHYULPLoL� VÕQDYODU� VÕUDVÕQGD� NDUúÕODúWÕ÷ÕP� VRUXQODUGD�
H÷LWLPGHQ�VRUXPOX�NLúLOHUGHQ�GHVWHN�DODELOGLP�
����$626�VRUX�EDQNDVÕQÕQ�NXOODQÕPÕQGD�NHQGLPL�
������\HWHUOL�KLVVHGL\RUXP�
9HULOHQ�JHUL�ELOGLULP�OHU�DQDOL]�HGLOGL÷LQGH��oHYULPLoL�H÷LWLP�
OHUH�NDWÕOÕP�V�UHFL�DoÕVÕQGDQ�DQNHWH�\DQÕW�YHUHQ�|÷UHQFLOHUGHQ�
ELULQFL� VÕQÕI� �������� YH� EHúLQFL� VÕQÕI� �������� |÷UHQFLOHUL�
ROGX÷X� J|]OHPOHQGL�� dHYULPLoL� H÷LWLPH� LOLúNLQ� \DSÕODQ�
ELOJLOHQGLUPHOHULQ� \HWHUOL� ROGX÷XQX� G�ú�QHQOHULQ� VÕUD\OD�
\�]GH�GH÷HUOHUL�����������������������������������RODUDN�
GH÷LúPHNWH\GL��³dHYULPLoL�SODWIRUP��]HULQGHQ�GHUV�PDWHU\�
DOOHUL�YH�GRN�PDQODUD�NROD\FD�XODúDELOGLP�´�|QHUPHVLQH�W�P�
VÕQÕIODUGD�RNX\DQ�|÷UHQFLOHULQ�\DUÕVÕQGDQ�ID]ODVÕ�NDWÕOÕ\RUXP�
\DQÕWÕQÕ� YHUGL�� g÷UHQFLOHULQ� E�\�N� oR÷XQOX÷X� ³dHYULPLoL�
H÷LWLP� V�UHFLQGH� ND\ÕW� DOWÕQD� DOÕQDQ� GHUVOHUL� WHNUDU� L]OH\H�
ELOPHN�\DUDUOÕ\GÕ�´�VHoHQH÷LQH�³NDWÕOÕ\RUXP��³�\DQÕWÕQÕ�YHUGL�
�7DEOR�,,��
7DEOR� ,9¶GH� |÷UHQFLOHULQ� X]DNWDQ� H÷LWLPLQ� |]HOOLNOHULQH�
LOLúNLQ� YHUGLNOHUL� \DQÕWODU� J|VWHULOGL�� ³'HUVOHU� \�]� \�]H�
H÷LWLPGH�ROGX÷X�JLEL�D\QÕ�LoHULN�YH�V�UHGH�DQODWÕOGÕ�´�LIDGHV�
LQH� ELULQFL� VÕQÕIWDQ� EHúLQFL� VÕQÕID� \�]GHOHU� �� ������ �������
������� ������ YH� ������ RODUDN� GD÷ÕOPDNWD\GÕ�� 7HRULN�
GHUVOHULQ� \�]� \�]H� GHUVOHU� NDGDU� HWNLOL� ROGX÷XQX� G�ú�QHQ�
|÷UHQFLOHULQGHQ�ELULQFL�VÕQÕI�|÷UHQFLOHUL��������EHúLQFL�VÕQÕI�
|÷UHQFLOHUL�LVH�������RUDQÕQGD�NDWÕOGÕ÷ÕQÕ�EHOLUWWL��dHYULPLoL�
\DSÕODQ�X\JXODPDODUÕQ�HWNLQ�ROGX÷XQX�G�ú�QHQOHULQ�\�]GHOHUL�
LVH�HQ�G�ú�N������HQ�\�NVHN������¶GLU��³dHYULPLoL�H÷LWLPOHU�
SDQGHPLGHQ� VRQUD� GD� GHYDP� HWPHOL�´� LIDGHVLQH� G|QHP� ��
|÷UHQFLOHULQLQ� ���¶VL� GHYDP� HWPHVL� JHUHNWL÷L� \|Q�QGH�
NDWÕOÕ\RUXP�\DQÕWÕ�YHUGL��

Tablo IV: 8]DNWDQ�H÷LWLPGH�|÷UHQFLOHULQ�H÷LWLP�V�UHFLQH�LOLúNLQ�J|U�úOHUL�
������������������NDWÕOÕ\RUXP��oRN�NDWÕOÕ\RUXP�\�]GH�GD÷ÕOÕPÕ��

6ÕQDY�YH� VÕQDY� DOW� \DSÕVÕQD� LOLúNLQ�J|U�úOHUL� LVH�7DEOR�9¶GH�
VXQXOGX�� g÷UHQFLOHULQ� LIDGHOHUH� YHUGLNOHUL� \DQÕWODU� VÕQÕIODUD�
J|UH�EHQ]HU�H÷LOLP�J|VWHUPHNWH\GL��

|÷UHQFLOHUL�NDWÕOPD\D�WHúYLN�HWWL÷LQL�ELOGLUPLúOHUGLU��g÷UHQFL�
PHPQXQL\HWL� LOH� WHNQLN�NRQXODU� DUDVÕQGD� LVWDWLVWLNVHO�RODUDN�
DQODPOÕ� ELU� LOLúNL� EXOXQPXúWXU� �U� �������� S� �������� ��������
%L]LP�oDOÕúPDPÕ]GD�X]DNWDQ�H÷LWLP�YHULPOL�EXOXQPXú�DQFDN�
|÷UHQFLOHULQ� GHUVH� DNWLI� NDWÕOÕPÕ� G�ú�N� ROPXúWXU�� %LU� GL÷HU�
oDOÕúPDGD� LVH�� VDOJÕQ� G|QHPLQGH� JHUoHNOHúWLULOHQ� X]DNWDQ�
|÷UHWLPGHQ� \�]� \�]H� H÷LWLPH� NÕ\DVOD� GDKD� oRN� \DUDU�
J|UG�÷�Q�� LIDGH� HGHQ� �������� YH� JHOHFHNWH� X]DNWDQ�
|÷UHWLPLQ� H÷LWLP� V�UHFLQGH� \HU� DOPDVÕQÕQ� \DUDUOÕ� RODFD÷ÕQÕ�
G�ú�QHQ� |÷UHQFLOHU� ������ D]ÕQOÕNWDGÕU� ������ � (NLP� ����
GH�
���� WÕS� IDN�OWHVL� |÷UHQFLVL� LOH� \DSÕODQ� oDOÕúPDGD� LVH�
NDWÕOÕPFÕODUÕQ� oR÷XQOX÷XQXQ� �Q ����� ������� oHYULPLoL�
GHUVOHULQ� ]DPDQ� ND]DQGÕUDQ� \DUDUÕQD� NDWÕOPDGÕ÷Õ� YH� ���
|÷UHQFLQLQ���������FDQOÕ�GHUVOHULQ�oHYULPLoL�GHUVOHUH�NÕ\DVOD�
|÷UHWPHQOHUOH� ED÷ODQWÕ� LoLQ� GDKD� JHQLú� ELU� DODQ� VXQGX÷XQX�
VDYXQGX÷X� EXOXQPXúWXU�� $\QÕ� |÷UHQFLOHU� ���� |÷UHQFL�
�������� oHYULPLoL� GHUVOHUGH� FDQOÕ� GHUVOHUH� J|UH� GDKD� D]�
GLNNDWOL�ROGXNODUÕQÕ�YH����
L���������SDQGHPL�VRQUDVÕQGD�EX�
GHUVOHUH� NDWÕOPD\D� LVWHNOL� ROPDGÕ÷ÕQÕ� EHOLUWHQ� LIDGHOHU�
YHUPLúOHUGLU�� 5DMDE� YH� DUN��� &29,'���� VDOJÕQÕ� VÕUDVÕQGD�
X]DNWDQ� |÷UHWLP� V�UHFLQGH� ELOGLULOHQ� ]RUOXNODU� DUDVÕQGD�
LOHWLúLP�� |÷UHQFL� GH÷HUOHQGLUPHVL�� WHNQRORML� DUDoODUÕQÕQ�
NXOODQÕPÕ�� oHYULP� LoL� GHQH\LPVL]OLN�� VDOJÕQOD� LOLúNLOL� DQNVL�
\HWH��PRWLYDV\RQ�HNVLNOL÷L��VWUHV��]DPDQ�\|QHWLPL�YH�WHNQRIR�
EL\L� WDQÕPODPÕúWÕU� � �������� %X� VRQXoODU� DUDúWÕUPDPÕ]ÕQ�
VXQGX÷X�EXOJXODU�LOH�EHQ]HUGLU�
&29,'����SDQGHPLVLQGH�WÕS�H÷LWLPLQGH�]RUODQPD�LOH�ELUOLN�
WH��|÷UHQFLOHU�LoLQ�IDUNOÕ�|÷UHQPH�RUWDPODUÕ�VD÷ODQPÕú�YH�WÕS�
H÷LWLPLQGH� |÷UHQPHQLQ� JHOLúWLULOPHVLQH� \|QHOLN� WDUWÕúPDODU�
J�QGHPH� JHOPLúWLU� ����� �� � � gUQH÷LQ�� ED]Õ� WÕS� H÷LWLFLOHU��
SDQGHPL�VRQUDVÕQGD�GD�\�]�\�]H��DPIL�GHUVOHULQLQ�oHYULPLoL�
\DSÕOPDVÕQÕ� |QHUPHNWHGLU�� 7ÕS� |÷UHQFLOHUL� |]HOOLNOH� NOLQLN�
|QFHVL� H÷LWLP� G|QHPLQGH� D÷ÕUOÕNOÕ� RODUDN� X\JXODQDQ� DPIL�
GHUVOHULQLQ� NHQGLOHULQL� NOLQLN� H÷LWLPH� \HWHULQFH� KD]ÕUOD�
PDGÕ÷ÕQÕ��HWNLOL�ELU�|÷UHQPH�\ROX�ROPDGÕ÷ÕQÕ�G�ú�QPHNWHGLU�
������$QFDN��WÕS�H÷LWLPLQGHNL�GH÷LúLNOLNOHULQ�\HWHUOL�ELOLPVHO�
NDQÕWODUD� GD\DOÕ� RODUDN� \DSÕOPDVÕ� |QHPOLGLU�� � &29,'����
SDQGHPLVLQGH� |÷UHQPH� LoLQ� QH\LQ� GDKD� HWNLOL� ROGX÷X�
NRQXVXQGD� X]ODúÕODQ� NDQÕWD� GD\DOÕ� ELU� \DNODúÕPGDQ� oRN��
LKWL\Do� GR÷UXOWXVXQGD� oHYULPLoL� |÷UHWLPH� \|QHOLN� E�W�QVHO�
ELU� \HQLGHQ� \DSÕODQGÕUPD\D� LKWL\Do� GX\XOGX÷X� DoÕNWÕU��
)DN�OWHPL]GH�SODQOÕ�H÷LWLPLQ�X\JXODQPD�V�UHFLQGH�\�]�\�]H�
X\JXODPDODUGD�X\JXODQDQ�3'g��PDNDOH�VDDWL�JLEL�X\JXODPD�
ODU�|÷UHWLP��\HOHUL� LoLQ�KD]ÕUODQDQ�oHYULPLoL�VÕQÕIODUGD������
|÷UHQFL�LOH�\�U�W�OP�úW�U���g÷UHQFLOHU�EX�X\JXODPDODUD�WDP�
NDWÕOÕP�VD÷ODPÕúODUGÕU��+HP�|÷UHQFL�KHP�GH�|÷UHWLP��\HOHUL�
QLQ�YHUGLNOHUL�JHUL�ELOGLULPOHU��LOH�X\JXODPDODUGDQ�PHPQXQL�
\HWLQ� oRN� \�NVHN� ROGX÷X� V|\OHQHELOLU�� $NWLI� |÷UHQPHQLQ�
oHYULPLoL� IRUPODUÕQÕQ� � JHOLúWLULOPH\H� LKWL\DFÕ� YDUGÕU� ������
dHYULPLoL� |÷UHWLPGH� VÕQÕI� RUWDPÕQÕQ� ELOJLQLQ� VXQXOPDVÕ�DN�
WDUÕOPDVÕ� LoLQ� GH÷LO�� DNWLI� |÷UHQPH� YH� |÷UHQHQ�H÷LWLFL�
HWNLOHúLPL� LoLQ� NXOODQÕOPDVÕ� |QHULOPHNWHGLU�� %X� ED÷ODPGD�
oHYULPLoL� G�]HQOHQHQ� N�o�N� JUXS� HWNLQOLNOHUL� LOH� LúELUOLNoL�
|÷UHQPH�RUWDPODUÕ�\DUDWÕODELOPHNWH�YH�HWNLOHúLP�DUWWÕUÕOPDN�
WDGÕU�������
g÷UHQFLOHULQ� X]DNWDQ� |÷UHWLP� V�UHFLQGH� \DSÕODQ� |OoPH� YH�
GH÷HUOHQGLUPH�X\JXODPDODUÕQD�\|QHOLN�J|U�úOHULQGH�\�]�\�]H�

G|QHPH� EHQ]HUOLN�� úHIIDIOÕN� YH� |÷UHQPH� KHGHIOHULQLQ�
J|]HWLOPHVL� NRQXODUÕQD� LOLúNLQ� \DQÕWODUÕ� ROGXNoD�GH÷LúNHQOLN�
J|VWHUPHNWHGLU��g÷UHQFLOHULQ��|OoPH�GH÷HUOHQGLUPH�V�UHFLQH�
LOLúNLQ�VRUXODUD�DoÕN�XoOX�RODUDN�YHUPLú�ROGXNODUÕ�\DQÕWODUÕQGD��
X\JXODQDQ� VÕQDYÕQ� oRN� J�YHQLOLU� ELU� VÕQDY� ROGX÷X� YH� GL÷HU�
IDN�OWHOHUH� J|UH� VÕQDYODUÕQ� ]RU� ROGX÷X� \|Q�QGH� ROGXNoD�
\R÷XQ� JHUL� ELOGLULPOHUL� ROPXúWXU�� � 3ODQOÕ� H÷LWLP�G|QHPLQGH�
VÕQDY� J�YHQOL÷L� YH� WHNQLN� DNVDNOÕNODU� ROPDN� �]HUH�� RUWDP�
NRúXOODUÕ�� � VRUXODUÕQ� ]RUOXN� GHUHFHOHUL� JLEL� VRUXQODUÕQ� W�P��
DúÕOPÕúWÕU��.RS\D�oHNPH�RODVÕOÕ÷Õ� G�ú�U�OP�úW�U��%X�GXUXP�
|÷UHQFLOHU�DUDVÕQGD�VRUXQODUD�\RO�DoPÕú�RODELOLU��3DQGHPLGH�
DFLO�X]DNWDQ�|÷UHWLP�V�UHFLQLQ�HWNLQOL÷LQH�\|QHOLN�DOÕQDQ�JHUL�
ELOGLULPOHUGH��|÷UHQFLOHULQ�HQ�oRN�VÕQDY�J�YHQOL÷L�YH�WHNQLN�
DNVDNOÕNODU� ROPDN� �]HUH�� RUWDP� NRúXOODUÕ�� VRUXODUÕQ� ]RUOXN�
GHUHFHOHUL�JLEL�VRUXQODUD�YXUJX�\DSPÕúWÕU�������
g÷UHQFLOHU�DUDVÕQGD�VWUHV�\DúD\DQODUÕQ�RUDQÕ�D]ÕPVDQPD\DFDN�
NDGDU� ID]ODGÕU�� g÷UHQFLOHU� DoÕN� XoOX� VRUXODUGD� HQ� oRN� EX�
G|QHPGH� \DúDGÕNODUÕ� VWUHVWHQ� EDKVHWPHNWHGLU�� 3DQGHPL�
V�UHFLQGH� |÷UHQFLOHULQ� L\LOLN� GXUXPODUÕQÕQ� V�UG�U�OPHVLQL�
GHVWHNOHPHN� DPDFÕ\OD�� IDUNOÕ� X\JXODPDODU� \DSÕOPÕúWÕU��
gUQH÷LQ���QLYHUVLWHQLQ�GHVWHNOHGL÷L�SURJUDPODU�LOH�oHYULPLoL�
H÷LWLP� � JUXSODUÕQD� JHoLú� WHúYLN� HGLOPLúWLU� ����� � &29,'����
SDQGHPLVL�� WÕS� IDN�OWHOHULQLQ�NUL]�GXUXPODUÕQGD�|÷UHQFLOHULQ�
UXKVDO�VD÷OÕNODUÕ�YH�L\LOLN�GXUXPODUÕQÕ�GHVWHNOH\LFL�X\JXODPD�
ODU�YH�EX�NRQXGD�H÷LWLOPLú�GDQÕúPDQODUD�VDKLS�ROPDODUÕ�JHUHN�
OLOL÷LQL�RUWD\D�NR\PDNWDGÕU�������
7HNQRORMLQLQ� DUWÕODUÕ� YH� HNVLOHUL\OH� DUWÕN� KD\DWÕPÕ]GD� YH�
H÷LWLPGH�GDKD�oRN�\HU�DODFD÷Õ�NDoÕQÕOPD]�ELU�JHUoHNWLU��8]DN�
WDQ� \DSÕODQ� |÷UHWLP� X\JXODPDODUÕQÕQ� HWNLQ� RODELOPHVL� YH�
DPDFD�XODúPDN�DGÕQD�HWNLOHúLPL�DUWÕUPDQÕQ�|QHPOL�ROGX÷X�ELU�
NH]�GDKD�RUWD\D�oÕNPÕúWÕU����

;76=i
&29,'����SDQGHPLVL�LOH�7ÕS�)DN�OWHOHULQGH�NXOODQÕPÕ�DUWDQ�
oHYULPLoL� |÷UHWLP� oRN� J�oO�� YH� HWNLOL� ELU� |÷UHWLP� DUDFÕ�
ROPDVÕQD�UD÷PHQ��\HWHULQFH�HWNLOHúLP�VD÷OD\DPDPDVÕ��WHNQLN�
VRUXQODU�YH�EHOLUVL]OLN�JLEL�QHGHQOHU�LOH�|÷UHQFLOHULQ�oHYULPLoL�
GHUVOHUL�GDKD�D]�WHUFLK�HWWLNOHUL�J|]OHPOHQPLúWLU��g÷UHQFLOHULQ�
NXUDPVDO�GHUVOHULQ�SDQGHPL�VRQUDVÕQGD�GD�oHYULPLoL�YHULOHEL�
OHFH÷L� DQFDN� X\JXODPDODUÕQ� WÕS� H÷LWLPLQLQ� ROPD]VD� ROPD]Õ�
ROGX÷X� YH� JHUoHN� NOLQLN� RUWDPODUGD� FDQOÕ� KDVWDODUOD�
oDOÕúPDQÕQ�WÕS�H÷LWLPL�LoLQ�KD\DWL�|QHP�WDúÕGÕ÷Õ�YH�WDPDPHQ�
oHYULPLoL� LOH� GH÷LúWLULOHPH\HFH÷LQL� WDPDPÕQD� \DNÕQÕQ� ÕQ�
EHOLUWPHVL�PHPQXQL\HW�YHULFLGLU�

<D]DU�.DWNÕODUÕ��)LNLU���1�%���<�ù��(�*��0�7��7DVDUÕP���1�%���
<�ù��� 'HQHWOHPH� �� (�*��� 0�7��� 9HUL� 7RSODQPDVÕ� YH�YH\D�
øúOHPHVL� ��1�%���<�ù��$�%�7���$QDOL]�YH�YH\D�<RUXP� ��1�%���
<�ù��5�d���/LWHUDW�U�7DUDPDVÕ���h�=���$�$���)�d���<D]Õ\Õ�<D]DQ�
�� 1�%��� <�ù��0�7��(�*��$�%�7��� (OHúWLUHO� øQFHOHPH� �� /�6���
$�)�.�ù��$�h��5�d�

dÕNDU�dDWÕúPDVÕ��<D]DUODUÕQ� EH\DQ� HGHFHN� oÕNDU� oDWÕúPDVÕ�
\RNWXU�

Finansal Destek: <D]DUODU� EX� oDOÕúPD� LoLQ� ILQDQVDO� GHVWHN�
DOPDGÕNODUÕQÕ�EH\DQ�HWPLúOHUGLU�



Tablo V: 8]DNWDQ�H÷LWLPGH�|÷UHQFLOHULQ�VÕQDY�VLVWHPLQH�LOLúNLQ�J|U�úOHUL
��NDWÕOÕ\RUXP��oRN�NDWÕOÕ\RUXP��\�]GH�GD÷ÕOÕPÕ�

g÷UHQFLOHULQ�DoÕN�XoOX�VRUXODUD�YHUGLNOHUL�\DQÕWODU� LQFHOHQGL�
YH�����|÷UHQFLGHQ�������������|÷UHQFL�JHUL�ELOGLULP��YHUGL��
ho� |÷UHQFL� oHYULPLoL� H÷LWLPGHQ� oRN�PHPQXQ� ROGX÷XQX� YH�
GHYDP� HWPHVL� JHUHNWL÷LQL� EHOLUGL�� &HYDSODU� LNL� ED÷ÕPVÕ]�
DUDúWÕUPDFÕ� WDUDIÕQGDQ� |QFH� NRGODQGÕ� YH� VRQUD� WHPDODU�
ROXúWXUXOGX��+HU�LNL�DUDúWÕUPDFÕQÕQ�ROXúWXUGX÷X���WHPD�EXOXQ�
PDNWD\GÕ��<ÕOODUD� J|UH� DoÕN� XoOX� VRUXODUD� YHULOHQ� \DQÕWODUÕQ�
RUDQODUÕ� 7DEOR� 9,¶GD� J|VWHULOGL�� 7HPDODU�� WÕS� H÷LWLPLQGH�
X]DNWDQ�H÷LWLP�QLWHOL÷L��VÕQDY�VLVWHPL�YH�VRUX�EDQNDVÕ��DOW�\DSÕ�
RODQDNODUÕ�YH�H÷LWLFL�QLWHOL÷L��

Tablo VI: <ÕOODUD�J|UH�DoÕN�XoOX�VRUXODUD�YHULOHQ�\DQÕWODUÕQ�RUDQODUÕ��

7HPDODU��WÕS�H÷LWLPLQGH�X]DNWDQ�H÷LWLP�QLWHOL÷L��VÕQDY�VLVWHPL�
YH� VRUX� EDQNDVÕ�� DOW� \DSÕ� RODQDNODUÕ� YH� H÷LWLFL� QLWHOL÷L��
SDQGHPL�YH�VWUHV�RODUDN�EHOLUOHQGL�

1LWHO�JHUL�ELOGLULP��VRQXoODUÕ
$oÕN�XoOX�VRUXODUD�YHULOHQ�\DQÕWODUGDQ�G|UW�WHPD�EHOLUOHQGL�
%XQODU��
���7ÕS�H÷LWLPLQGH�X]DNWDQ�H÷LWLP
���6ÕQDY�VLVWHPL�YH�VRUX�EDQNDVÕ
���$OW�\DSÕ�RODQDNODUÕ�YH�H÷LWLFL�H÷LWLPL
���3DQGHPL�YH�VWUHV

<ÜX�MɦQ\QUQVLM�]bIS\IV�MɦQ\QU
7ÕS�H÷LWLPLQGH�oHYULPLoL�H÷LWLP�LOH�LOJLOL�RODUDN�����|÷UHQFL�
WÕS� H÷LWLPLQLQ� \�]� \�]H� H÷LWLP� úHNOLQGH� ROPDVÕ� JHUHNWL÷LQL�
EHOLUWWL�� g]HOOLNOH� G|QHP� �� YH� �� |÷UHQFLOHUL� X\JXODPDODUÕQ�
X]DNWDQ�H÷LWLP�V�UHFLQGH�\DSÕOPDPDVÕQÕQ�NHQGLOHULQGH�X\JX�
ODPD� DoÕVÕQGDQ� HNVLNOLN� \DUDWWÕ÷ÕQÕQ� DOWÕQÕ� oL]GL�� $QFDN�
|Q�P�]GHNL�\ÕOODUGD� WHRULN�GHUVOHULQ�oHYULPLoL�DQFDN�X\JX�
ODPDODUÕQ� \�]� \�]H� YHULOPHVL� JHUHNWL÷LQL� EHOLUWHQOHULQ� RUDQÕ�
���¶WL��
g÷UHQFLOHULQ�VÕQÕIODUD�J|UH�J|U�úOHUL�DúD÷ÕGD�\HU�DOPDNWDGÕU��

³8]DNWDQ� H÷LWLP� V�UHFLQGH� KRFDODUÕPÕ]ÕQ� E�\�N� oDEDODUÕ�
ROPDVÕQD�UD÷PHQ�\HWHUOL�úHNLOGH�ID\GDODQDELOGL÷LPL]L�G�ú�Q�
P�\RUXP���<�]�\�]H�H÷LWLP�J|UPH\L�G|UW�J|]OH�EHNOL\RUXP�´�
�'|QHP���|÷UHQFLVL��

�³3UDWLN�GHUVOHULQ�EX�VHQH�RQOLQH�úHNLOGH�ROPDVÕ�EL]LP�LoLQ�oRN�
E�\�N�ELU�ND\ÕSWÕ��%X�VHQH�YHULP�DODELOGL÷LPL�YH�L\L�|÷UHQH�
ELOGL÷LPL�G�ú�QP�\RUXP��<HQL�G|QHPGH�RNXOXQ�DoÕOPDVÕ��HQ�
E�\�N�LVWH÷LP��7HRULN�GHUVOHU�RQOLQH�RODUDN��SUDWLN�GHUVOHU�LVH�
\�]� \�]H� ROXUVD� WHNUDU� YHULPOL� H÷LWLP� DODELOHFH÷LPL]L�
G�ú�Q�\RUXP��$\UÕFD� EX� VHQH� DQDWRPL� SUDWLN� GHUVOHUL� YDU��
DQFDN� RQOLQH� ROXúXQXQ� EL]� |÷UHQFLOHU� GH� E�\�N� HNVLNOLN�
ROGX÷XQX� G�ú�Q�\RUXP�� %X� HNVLNOL÷L� \HQL� G|QHP� |QFHVL�
YH\D� G|QHP� LoHULVLQGH� HN� SUDWLN� ODERUDWXYDU� GHUVL� RODUDN�
YHULOPHVL� GXUXPXQXQ� EL]H� oRN� \DUDUOÕ� RODFD÷ÕQÕ� G�ú�Q�\R�
UXP�´���'|QHP���|÷UHQFLVL�

³8]DNWDQ� H÷LWLP� WÕS� H÷LWLPLQGH� EHQL� DúÕUÕ� ]RUOD\ÕFÕ� ROGX�
GHUVOHUL�WDNLS�HWPHN�NRQXODUÕ�\HWLúWLUPHNWH�DúÕUÕ�]RUODQÕ\RUXP�
YH�X\JXODPDODUÕ� \�]�\�]H�\DSDPDGÕ÷ÕPÕ]� LoLQ�YHULPVL]�ELU�
V�UHo�ROX\RU�´��'|QHP���|÷UHQFLVL��

�³ho�\ÕOOÕN�WÕS�|÷UHQLPLP�ER\XQFD�ND\ÕW�DOWÕQD�DOÕQDQ�GHUVOHUL�
LQGLULS�L]OH\HUHN�GDKD�|QFH�JLUGL÷LP�GHUVOHUGHQ�GDKD�ID]ODVÕ�
QD�JLUGLP��'HUV�HVQDVÕQGD�GLNNDWLP�oRN�GD÷ÕOÕ\RU�YH�GHUVLQ�
\DUÕVÕQGDQ� NRSX\RUXP� DPD� ND\ÕW� DOWÕQD� DOÕQDQ� ELU� GHUVL�
L]OHUNHQ� ND\GÕ� JHUL\H� DOÕS� WHNUDU� L]OH\HELOL\RUXP�� $\UÕFD�
ND\GÕ�GXUGXUXS�|÷UHQPHN�LoLQ�WHNUDU�HGLS�QRW�DODELOL\RUXP��
'HUVOHUL�VDEDK�X\NXOX�RODUDN�DQODPD\DFD÷ÕP�]DPDQ�GLOLPOHUL�
\HULQH�DQOD\DELOHFH÷LP�]DPDQ�GLOLPOHULQGH�L]OH\HELOL\RUXP��
2OXPVX]� \DQODUÕ� LVH� 7HDPV� GH� ED]Õ� GHUVOHULQ� ND\ÕWODUÕQÕQ�
VLOLQPHVL��\HWHUOL�DOW\DSÕ\D�VDKLS�ROPD\DQ�|÷UHWLP��\HOHULQLQ�
ND\ÕWODUÕQGD�VHVOHULQ�ED]Õ�\HUOHUGH�DQODúÕODPDPDVÕ��ND\ÕWODUÕQ�
\HU�\HU�GRQPDVÕ��SUDWLN�GHUVOHULQ�X\JXODQPDGÕ÷Õ� LoLQ�\HWHU�
LQFH�|÷UHQLOHPHPHVL��%XQODUÕQ�GÕúÕQGD�RQOLQH�\DSÕODQ�VÕQDY�
ODUÕQ�DFDED�ND\GÕ�DODELOGLP�PL��HOHNWULNOHU�JLGHFHN�PL��ND\ÕW�
DOWÕQD� DODQ� WHOHIRQXPXQ� úDUMÕ� ELWHFHN�PL� JLEL� ELUoRN� HQGLúH�
QHGHQL\OH� VÕQDY� HVQDVÕQGD� VÕQDYD� \HWHULQFH� RGDNODQDPÕ\R�
UXP�´���'|QHP���|÷UHQFLVL��

³7HRULN�H÷LWLP�X]DNWDQ�H÷LWLPOH�WROHUH�HGLOHELOL\RU�DPD�SUDWLN�
DúÕUÕ� HNVLN� NDOÕ\RU� KDWWD� KLo� X\JXODPD� H÷LWLP� DOPDPÕú�
ROX\RUX]������������H÷LWLP�|÷UHWLP�\ÕOÕQGD�H÷LWLPLPL]LQ�\�]�
\�]H�ROPDVÕ�JHUHNWL÷LQL�G�ú�Q�\RUXP�´��'|QHP���|÷UHQFLVL��

³$OGÕ÷ÕPÕ]� WHRULN� H÷LWLPOHU� Hú]DPDQOÕ� RODUDN� SUDWLNOHU� LOH�
SHNLúWLULOPHGL÷L� LoLQ� WHODIL� SUDWLNOHULQGH� NHQGLPL� \HWHUVL]�
NDOPÕú� KLVVHGL\RUXP�� *HOHFHN� VHQH� LoLQ� WHRULN� H÷LWLPOHU�
RQOLQH� GHYDP� HWVH� GDKL� SUDWLNOHULPL]LQ� Hú]DPDQOÕ� RODUDN�
RNXOGD� \DSÕOPDVÕQÕQ� �� VHQH� VRQUD� GLSORPDPÕ]Õ� DOGÕ÷ÕPÕ]GD�
KHP�EL]�|÷UHQFLOHU�KHP�GH�WRSOXP�DoÕVÕQGDQ�oRN�GDKD�VD÷OÕNOÕ�
YH�YHULPOL�RODFD÷ÕQÕ�G�ú�Q�\RUXP��/�WIHQ�\DSÕQ���´�
�'|QHP���|÷UHQFLVL��

³7HODIL�SUDWLNOHULQGH�KHSLPL]LQ�GH�IDUN�HWWL÷L�JLEL�EX�VHQH�W�P�
|÷UHQFLOHU�LoLQ�\HWHUVL]�ELWLULOPLú�ELU�VHQH�ROGX��%XQXQ�|÷UHWL�
FL�\D�GD�|÷UHQFL�ND\QDNOÕ�GH÷LO�SUDWLN�H÷LWLPLQLQ�D]�ROPDVÕQ�
GDQ�ND\QDNOÕ�ROGX÷XQX�G�ú�Q�\RUXP��8PDUÕP�|Q�P�]GHNL�

%R]WX÷�1�YH�DUN�$NG�7ÕS�'�����������

���

VHQH� SUDWLNOHULPL]L� VWDM� ]DPDQODUÕPÕ]GD� YH� KDVWDQHPL]GH�
\DSDELOLUL]�´��'|QHP���|÷UHQFLVL��

³��KDIWDGÕU�\�]�\�]H�SUDWL÷H�JLGL\RUX]�NRFD�VHQH�|÷UHQGL÷LP�
GHQ� GDKD� oRN� úH\� |÷UHQGLP� RQOLQH� H÷LWLPLQ� KLoELU� LúH�
\DUDPDGÕ÷ÕQÕ� G�ú�Q�\RUXP� YH� XPDUÕP� VHQH\H� QRUPDOH�
G|QHUL]�´��'|QHP���|÷UHQFLVL��
;ÜVI^�[Q[\MUQ�^M�[WZ]�JIVSI[Ü
g÷UHQFLOHULQ�VÕQDY�VLVWHPLQLQ�\DSÕVÕQD�LOLúNLQ�\DSPÕú�ROGXN�
ODUÕ�JHUL�ELOGLULP�OHU�DúD÷ÕGD�|]HWOHQGL��*HQHO�RODUDN�NDPHUD�
NXOODQÕPÕ��]HULQGHQ�JHUL� ELOGLULPOHU� � GLNNDW� oHNWL��3DQGHPL�
G|QHPLQGH�VÕQDYODUÕQ�GDKD�NROD\�YH�VWUHVVL]�ROPDVÕ�NRQXVXQ�
GD� J|U�úOHULQ� ROGX÷X� J|U�OG��� 6ÕQDY� VLVWHPLQH� LOLúNLQ� JHUL�
ELOGLULPOHU� � GDKD� oRN� G|QHP� ������ |÷UHQFLOHUL� DUDVÕQGD�
\R÷XQOXNWD\GÕ�
³6RUX�EDQNDVÕ�VRUXODUÕ�UDVJHOH�VHoPHVL�YH�KRFDODUÕQ�GD�\HQL�
VRUX�KD]ÕUODPDN�LoLQ�GHWD\ODUD�EDúYXUPDODUÕ�QHGHQL\OH�oR÷X�
NRQXGD� VHoLFLOLN� \RNWX�� �� VDDWOLN� NRQX\X� oDOÕúWÕNWDQ� VRQUD�
KRFDQÕQ� VRQ� VOD\WWD� EXQODUÕ� GD� GX\XQ� GL\H� \D]GÕP� GHGL÷L�
\HUGHQ� VRUPDVÕ� DGLO� GH÷LO� YH�EX�ROGXNoD� ID]OD�JHUoHNOHúWL�´�
�'|QHP���|÷UHQFLVL��

³6ÕQDYODUGDNL�GR÷UX�\DQOÕú�VD\ÕVÕQÕQ�GHUV�GHUV�J|UVHN�KDULND�
ROXU�� KDQJL� GHUVWH� HNVLNOHULPL]LQ� ROGX÷XQX� ELOPHPL]� ELOH�
H÷LWLP� KD\DWÕPÕ]GD� oRN� \DUDUOÕ� RODFDNWÕU�� .RPLWH� V�UHVLQLQ�
oRN� NÕVD� ROPDVÕ� YH� RQOLQH� H÷LWLPGHNL� YHULPVL]OLNWHQ� GROD\Õ�
|÷UHQFL\L� DúÕUÕ� \ÕSUDWWÕ�� NRPLWH� V�UHOHULQLQ� WHNUDU� J|]GHQ�
JHoLULOPHVL�JHUHNWL÷LQL�G�ú�Q�\RUXP�´
��'|QHP���|÷UHQFLVL��

)T\�aIXÜ�WTIVISTIZÜ�^M�MɦQ\QKQ�MɦQ\QUQ
g÷UHQFLOHULQ� E�\�N� oR÷XQOX÷X� GHUVOHULQ� YHULOGL÷L� DOW� \DSÕ�
RODQDNODUÕQGDQ� PHPQXQ� � ROGXNODUÕQÕ� EHOLUWWLOHU��$QFDN� VHV�
NDOLWHVL�YH�LQWHUQHWH�XODúÕP�NRQXVXQGD�JHUL�ELOGLULPOHU��GH�
\HU�DOGÕ�
³%D]Õ�KRFDODUÕPÕ]ÕQ�WHNQLN�QHGHQOHUGHQ�VHV�NDOLWHVL�DQODúÕOD�
PD\DFDN� NDGDU� \HWHUVL]GL� .XODNOÕN� PLNURIRQ� LOH� GDKD� L\L�
RODELOLUGL�´��'|QHP���|÷UHQFLVL�
 
³2QOLQH�H÷LWLPGH�ELU�VÕNÕQWÕ�\RN�DPD�RQOLQH�H÷LWLPH�XODúPD�
VRUXQX� \DúD\DQ� LQVDQODUD� LQWHUQHW� ELOJLVD\DU� \DUGÕPÕ� \DSÕO�
PDOÕ�´��'|QHP���|÷UHQFLVL�
 
³8]DNWDQ� H÷LWLP� NRQXVXQGD� KRFDODUD� H÷LWLP� YHULOPHVLQL�
|QHUL\RUXP��g÷UHQFLOHUH�oDOÕúPD�ND\QDNODUÕ�NRQXVXQGD�GDKD�
NROD\OÕN� VD÷ODQPDOÕGÕU�� 8]DNWDQ� H÷LWLPOH� GHUVOHULPL]L�
KRFDODUÕPÕ]� L\L� ELU� úHNLOGH� DQODWPD\D� oDOÕúWÕ� IDNDW� \DúDQDQ�
ED÷ODQWÕ��PLNURIRQ� VRUXQODUÕ� GHUVOHULQ� HWNLOL� ROPDVÕQD�J|OJH�
G�ú�UG���<�]� \�]H� GHUV� NDGDU� HWNLOL� GH÷LOGL� KRFD\Õ� J|U�S�
GLQOHPHN� GDKD� L\L� ROX\RU� IDNDW� D\QÕ� ]DPDQGD� oHYULPLoL�
GHUVOHUL�WHNUDU�L]OHPH�úDQVÕPÕ]ÕQ�ROPDVÕ����
�'|QHP���|÷UHQFLVL��

8IVLMUQ�^M�;\ZM[
g]HOOLNOH�LON��o�VÕQÕIWD�|÷UHQFLOHU�oRN�ID]OD�VWUHVH�JLUGLNOHULQL�
EHOLUWHQ�JHUL�ELOGLULPOHU��YHUGLOHU��$úD÷ÕGD�EX�NRQXGD�\DSÕODQ�
JHUL�ELOGLULPOHUGHQ��|UQHNOHU�\HU�DOPDNWDGÕU�

³g÷UHQFLOHULQ�LoLQGH�EXOXQGX÷X�GXUXPXQ�SVLNRORMLN�HWNLOHUL�
QLQ�G�ú�Q�OPHGL÷LQL�YH�EX�NRQXQXQ�GD�J|]�|Q�QH�DOÕQPDVÕ�
JHUHNWL÷LQL�G�ú�Q�\RUXP�´��'|QHP���|÷UHQFLVL�

³g÷UHQFLOHULQL]LQ� GH� SDQGHPL� VWUHVL� DOWÕQGD� ROGX÷XQX�
XQXWPDPDOÕVÕQÕ]�� %X� G|QHPGH� ELU� GH� �VW�QH� RNXO� GHUVOHU�
VÕQDYODU�oRN�VWUHVOL�ELU�G|QHPGL�KLoELU�NROD\OÕN�VD÷ODQPDGÕ�´�
�'|QHP���|÷UHQFLVL�

<):<1̪5)�
%X�oDOÕúPDGD��/RJLF�PRGHO�LOH�X]DNWDQ�H÷LWLP�LoLQ�SURJUDP�
GH÷HUOHQGLUPH� \DNODúÕPODUÕQGDQ� ELU� WDQHVL� VXQXOPXúWXU����
/RJLF� PRGHO�� H÷LWLP� SURJUDPÕQÕQ� GH÷HUOHQGLULOPHVLQGH�
E�\�N�NROD\OÕNODU�VD÷ODPDNWD�YH�SURJUDPÕQ�EDúDUÕVÕQÕ�DUWÕUÕFÕ�
NDQÕWODU� J|VWHUPHNWHGLU� ������ %X� oDOÕúPD�� SURJUDP� GH÷HU�
OHQGLUPH� LOH�&29,'���� VDOJÕQÕ� V�UHVLQFH� ���������� G|QH�
PLQGH� $NGHQL]� hQLYHUVLWHVL� 7ÕS� )DN�OWHVLQGH� \�U�W�OHQ�
SODQOÕ� X]DNWDQ� H÷LWLP� X\JXODPDODUÕQÕQ� X\JXODQDELOLUOL÷LQL�
RUWD\D� NR\PD\D� oDOÕúPDNWDGÕU�� 3ODQOÕ� X]DNWDQ� H÷LWLP�� DFLO�
X]DNWDQ� H÷LWLP� V�UHFLQH� J|UH� HNVLNOLNOHULQ� GH÷HUOHQGLULOLS�
SURJUDPÕQ�SODQOÕ�ELU�úHNLOGH�JHOLúWLULOGL÷L�V�UHFL�WDQÕPODPDN�
WDGÕU��
(WNLQOLNOHU� YH� oÕNWÕODUÕQ� JLUGLOHU� LOH� X\XPOX� úHNLOGH� ROGX÷X�
J|U�OPHNWHGLU��
dDOÕúPDGD�� |÷UHQFLOHULQ� DQNHWH� NDWÕOÕPÕQÕQ� � ELULQFL� VÕQÕI� YH�
EHúLQFL� VÕQÕIODU� KDULo� ROGXNoD� G�ú�N� ROGX÷X� L]OHQPHNWHGLU��
'L÷HU��o�VÕQÕIWD�GD�|÷UHQFLOHULQ�\DNODúÕN�\DUÕVÕQÕQ�oHYULPLoL�
VHQNURQ�GHUVOHUH�]DPDQÕQGD�YH�G�]HQOL�NDWÕOÕP�J|VWHUPHGL÷L�
L]OHQPHNWHGLU�� 8]DNWDQ� H÷LWLP� GHUVOHULQLQ� HVQHN� YH�
V�UG�U�OHELOLU�ROPDVÕ�HQ�|QHPOL�DYDQWDMGÕU�������%X�QHGHQOH�
WÕS� IDN�OWHVLQGH� GHUVOHU� ND\ÕW� DOWÕQD� DOÕQDUDN� |÷UHQFLOHULQ�
GHIDODUFD� L]OHPHVLQH�RODQDN� WDQÕQPÕúWÕU��g÷UHQFLOHULQ�\�]GH�
��¶LQLQGHQ�ID]ODVÕQÕQ�oHYULPLoL�H÷LWLP�V�UHFLQGH�ND\ÕW�DOWÕQD�
DOÕQDQ� GHUVOHUL� WHNUDU� L]OHQPHVLQLQ� \DUDUOÕ� ROGX÷XQX� G�ú�Q�
PHVL�� X]DNWDQ� H÷LWLPLQ� NXUDPVDO� GHUVOHU� DoÕVÕQGDQ� DPDFÕQD�
XODúWÕ÷ÕQÕ�J|VWHUHELOLU��$QFDN�|÷UHQFLOHU� WDUDIÕQGDQ��úDUWODUÕQ�
X\JXQ�ROPDVÕ�GXUXPXQGD�\LQH�GH�|UJ�Q�H÷LWLPLQ� LON� VÕUDGD�
WHUFLK� HGLOGL÷L� GLNNDW� oHNPLúWLU��$oÕN� XoOX� VRUXODUD� YHULOHQ�
\DQÕWODUGD�GD�|]HOOLNOH�NOLQLN�\ÕO�|÷UHQFLOHULQLQ�PXWODND�\�]�
\�]H� H÷LWLP� DOPDN� LVWHGLNOHUL� DQODúÕOPDNWDGÕU�� dHYULPLoL�
H÷LWLPGH�GHUVOHUL�GLOHGL÷L�NDGDU�WHNUDUOD\DELOPH�RODQD÷Õ�\�]�
\�]H� H÷LWLPGH� ROPD\DQ�� |÷UHQPH� V�UHFLQGH� |÷UHQFL\H�
\DUGÕPFÕ�RODQ�ELU�DYDQWDM�RODUDN�J|]�NPHNWHGLU��g÷UHQFL�W�P�
GHUV�PDWHU\DOOHULQH�GLOHGL÷L�]DPDQ�HULúHELOPHNWHGLU�

g÷UHQFLOHU�DUDVÕQGD�GHUVOHULQ�VHQNURQ�YH�oHYULPLoL�WDNLSOHU�
LQH� HQJHO� RODQ� HQ� |QHPOL� VHEHS�� LQWHUQHW� ED÷ODQWÕVÕQÕQ�
NHVLOPHVL�YH�ND\ÕW�DOWÕQD�DOÕQDQ�GHUVOHULQ�VRQUDGDQ�GHIDODUFD�
L]OHPH�LPNDQÕQÕQ�ROPDVÕ�QHGHQL�LOH�VHQNURQ�WDNLS�JHUHNWLUPH�
PHVL� RODUDN� ELOGLULOPLúWLU�� � g÷UHQFLOHULQ�� oHYULPLoL� GHUV�
LúOHQLúLQL� NÕVPHQ� \HWHUOL� EXOGXNODUÕ� YH� NDWÕOÕPÕQ� VD÷ODPDVÕ�
LoLQ�JHUHNOL�|QOHPOHULQ�DOÕQPDVÕ�JHUHNWL÷L�J|U�ú�QGH�ROGXN�
ODUÕ�EHOLUOHQPLúWLU���������<�]�DOWPÕú�LNL�|÷UHQFL�LOH�\DSÕODQ�ELU�
oDOÕúPDGD�|÷UHQFLOHULQ����
VL�X]DNWDQ�H÷LWLPOH�YHULOHQ�RWXUX�
PXQ� |÷UHWLP� NDOLWHVLQGHQ� ROGXNoD� PHPQXQ� NDOGÕNODUÕQÕ�
EHOLUWPLúWLU�� dR÷XQOX÷X�� RWXUXPODUÕQ� HQWHOHNW�HO� DoÕGDQ�
]RUOD\ÕFÕ� ROGX÷XQX�� H÷LWPHQOHULQ� GLQDPLN� ROGX÷XQX� YH�

'|QHP���VÕQDYODUÕ�LQFHOHQGL÷LQGH��E�W�QOHúLN�FHUUDKL��E�W�Q�
OHúLN� GDKLOL\H�� oRFXN� VD÷OÕ÷Õ� YH� KDVWDOÕNODUÕ� YH� NDGÕQ�
KDVWDOÕNODUÕ�YH�GR÷XP�JLEL�E�\�N�VWDMODUGD������������H÷LWLP�
G|QHPLQGH� QRW� RUWDODPDODUÕ� YH� EDúDUÕ� RUWDODPDODUÕQÕQ�
\�NVHOGL÷L��DQFDN�SODQOÕ�X]DNWDQ�H÷LWLPH�JHoLOGL÷L�YH�VÕQDY�
ODUÕQ� $626� VRUX� EDQNDVÕ� �]HULQGHQ� oHYULPLoL� \DSÕOGÕ÷Õ�
���������� H÷LWLP� G|QHPLQGH� QRW� RUWDODPDVÕ� YH� EDúDUÕ�
RUWDODPDODUÕQÕQ� ���������� H÷LWLP� G|QHPLQH� EHQ]HU� ROGX÷X�
J|U�OG���*UDILN������

�����������������3g��SDQGHPL�|QFHVL��36��SDQGHPL�VRQUDVÕ
Grafik 3: '|QHP���VRQ��o�\ÕO�EDúDUÕ�RUWDODPDODUÕ�

  

Grafik 4: '|QHP�,9�SDQGHPL�|QFHVL��3g��SDQGHPL�VRQUDVÕ��36���
�����������������QRW�RUWDODPDODUÕ�
 
'|QHP� �� VÕQDYODUÕQÕQ� GH÷HUOHQGLULOPHVLQGH� LVH�� ����������
H÷LWLP�\ÕOÕQGD�V|]O��RODUDN�X\JXODQDQ�ED]Õ� VWDM� VÕQDYODUÕQÕQ�
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Tablo  I: ����������'|QHP�����|÷UHQFL�VD\ÕODUÕ��

dDOÕúPDGD�SURJUDP�GH÷HUOHQGLUPH�\|QWHPOHULQGHQ�ELU�WDQHVL�
RODQ� /RJLF� PRGHO� NXOODQÕOGÕ�� /RJLF� PRGHO�� VLVWHPDWLN� YH�
J|UVHO� \ROOD�� SURJUDPÕQ� V�UG�U�OPHVLQGH� HWNLOL� ND\QDNODU��
HWNLQOLNOHU��XODúPDN�LVWHQLOHQ�VRQXo�YH�GH÷LúLPOHUL�VXQPDN�YH�
SD\ODúPDN� LoLQ� NXOODQÕODQ� LGHDO� \|QWHPOHUGHQ� ELU� WDQHVLGLU��
3URJUDPÕQ� DOWÕQGD� \DWDQ� YDUVD\ÕP� YH� WHRUL� ÕúÕ÷ÕQGD�� KDQJL�
HWNLQOLNOHULQ� GL÷HUOHULQGHQ� |QFH� JHOPHVL� JHUHNWL÷LQL� YH�
DPDoODQDQ� oÕNWÕODUD� QDVÕO� XODúÕOGÕ÷ÕQÕ� J|VWHUHQ� JUDILNVHO�
úHNLOOHU�ROXúWXUXOPDNWDGÕU��/RJLF�PRGHO�\DNODúÕPÕ�SURJUDPÕQ�
V�UG�U�OG�÷��G|QHP� LoLQGH�NXOODQÕODELOHFHN�ELU�\|QHWLP�YH�
GH÷HUOHQGLUPH� DUDFÕGÕU�� (÷LWLP� SURJUDPÕQÕQ� HWNLOL� KDOH�
JHOPHVL�LoLQ�GH�IÕUVDWODU�VXQPDNWDGÕU��3URJUDPÕQ�JHOLúWLULOPH�

VL�YH�GH÷HUOHQGLUPH�DúDPDVÕQGD�³1H�oDOÕúÕU"´�� ³1LoLQ´�JLEL�
VRUXODUÕQ�\DQÕWODUÕQÕQ�EXOXQPDVÕQÕ�GD�VD÷ODPDNWDGÕU������
0RGHO� NDSVDPÕQGD� JLUGL�� HWNLQOLN�� �U�Q� YH� oÕNWÕODU� GH÷HU�
OHQGLULOGL���
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H÷LWLPGHQ�PHPQXQL\HWOHUL�GH÷HUOHQGLULOGL��9HUL�WRSODPD�DUDFÕ�
RODUDN� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� JHOLúWLULOHQ�� |÷UHQFLOHUH� DLW�
ED]Õ�NLúLVHO�ELOJLOHU�YH�oDOÕúPDQÕQ�DPDFÕQD�X\JXQ�J|U�úOHUL�
QLQ� VRUJXODQGÕ÷Õ� ELU� DQNHW� NXOODQÕOGÕ�� dDOÕúPDQÕQ�
NDWÕOÕPFÕODUÕQÕ� ���������� |÷UHWLP� \ÕOÕQGD� VDOJÕQ� V�UHFLQLQ�
EDúODGÕ÷Õ�G|QHPGH�'|QHP����¶WH�RODQ�7ÕS�)DN�OWHVL�|÷UHQFLO�
HUL� ROXúWXUGX�� $UDúWÕUPD� DQNHWL� $NGHQL]� hQLYHUVLWHVL� 7ÕS�
)DN�OWHVL¶QGHNL� |÷UHQFLOHUH� *RRJOH� )RUP� HOHNWURQLN� DQNHWL�
NXOODQÕODUDN�H�SRVWDODUÕ� DUDFÕOÕ÷Õ\OD�XODúWÕUÕOGÕ��*HUL�ELOGLULP�
OHUH� YHULOHQ� \DQÕW� VD\Õ� YH� \�]GHOHUL� 7DEOR� ,,¶GH� J|VWHULOGL��
$QDOL]OHUGH� \�]GH� GH÷HUOHUH� \HU� YHULOGL��$oÕN� XoOX� VRUXODUD�
YHULOHQ� \DQÕWODU� GH÷HUOHQGLULOHUHN� EHOOL� WHPDODU� DOWÕQGD�
WRSODQGÕ��

Tablo II: 8]DNWDQ� H÷LWLPH� LOLúNLQ� |÷UHQFL� J|U�úOHUL� ���� VRUXGDQ� �� WDQHVL�
X]DNWDQ�H÷LWLP�LOH�LOJLOL���NDWÕOÕ\RUXP��oRN�NDWÕOÕ\RUXP�\�]GH�GD÷ÕOÕPÕ���
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��H÷LWLP�SURJUDPÕQGD�VXQXODQ�PDWHU\DOL�GHIDODUFD�L]OHQPHVLQL�
���YH�JHUL�ELOGLULP��DOÕQPDVÕQÕ�VD÷ODU������
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��YH�N�o�N�JUXS�X\JXODPDODUÕ�RODQDNODUÕ�VXQDQ�0LFURVRIW�
7HDPV�(÷LWLP�3URJUDPÕ�
��+HU�ELU�|÷UHWLP��\HVL�LoLQ�0LFURVRIW�7HDPV�LoHULVLQGH�
��oHYULPLoL�VÕQÕIODU
��g÷UHWLP��\HOHULQLQ�GHUV�DQODWÕPÕ�LoLQ�'HNDQOÕNWD�ELOJLVD\DU��
���NDPHUD�YH�PLNURIRQ�LOH�GRQDWÕODQ����GHUVOL÷LQ�G�]HQOHQPHVL��
��$OW�\DSÕVÕ�ROPD\DQ�|÷UHQFLOHU�LoLQ����ELOJLVD\DU�WHPLQL�
��3UDWLN�YLGHRODUÕQÕQ�VLVWHPH�\�NOHQPHVL
��'HUV�SURJUDPÕ�GH÷LúLNOLNOHUL�QHGHQL\OH�WHODIL�H÷LWLPOHUL
��$NDGHPLN�6ÕQDY�2WRPDV\RQ�6LVWHPL��$626���VRUX�EDQNDVÕ�
��LOH�oHYULPLoL�VÕQDY�X\JXODPDODUÕ
��$OWÕ�GHID�X\JXODQDQ�|÷UHWLP��\HVL�JHOLúLP�SURJUDPODUÕ�
��7ÕS�)DN�OWHVL�dHYULPLoL�6ÕQDY�8\JXODPD�(VDVODUÕ�
���<|QHUJHVL�

-<3ʈ64ʈ34-:
-ɦQ\QU�XZWOZIUÜ#
��*�]�G|QHPLQGH�W�P�WHRULN�GHUVOHU�oHYULPLoL�RODUDN�
���SODQODQGÕ�
��0XWODND�\�]�\�]H�YHULOPHVL�JHUHNHQ�X\JXODPDOÕ�GHUVOHU�
���EDKDU�G|QHPLQGH�����KDIWDOÕN�WHODIL�SUDWLNOHU�
���úHNOLQGH�SODQODQGÕ�

gOoPH��GH÷HUOHQGLUPH�
��dHYULPLoL�6ÕQDY�(VDVODUÕ�KD]ÕUODQGÕ�
��g÷UHQFLOHUH�VÕQDY�DQDOL]OHULQL�ELUH\VHO�RODUDN�J|UPH�LPNDQÕ�
���VD÷OD\DFDN�DOW\DSÕ�KD]ÕUODQGÕ�

(��VÕQDY¶ÕQ�
��VRUX�DQDOL]OHUL�\DSÕOGÕ�
��NDSVDP�JHoHUOL÷L�KHVDSODQGÕ�
��J�YHQLUOL÷L��FURQEDFK�DOID��KHVDSODQGÕ�
��NDEXO�HGLOHELOLUOLN�LQGHNVL�KHVDSODQGÕ�

g÷UHQFLOHU�øoLQ�
��:KDWV$SS�GHVWHN�KDWWÕ�ROXúWXUXOGX��
��:KDWV$SS�WHPVLOFLOHU�JUXEX�ROXúWXUXOGX���'|QHP�����
��6ÕQDY�LWLUD]ODUÕ�LoLQ�HVLQDYWLS#DNGHQL]�HGX�WU�PDLO�DGUHVL�
���WDQÕPODQGÕ�
��*HUHNOL�RODQ�YLGHR�YH�ELOJLOHQGLUPH�PHWLQOHUL�KD]ÕUODQGÕ�

��)DUNOÕ�LOHWLúLP�NDQDOODUÕ�NXOODQÕODUDN�
����FDQOÕ�\D\ÕQODU��H�SRVWD�YE���VÕQDYODU�LOH�LOJLOL�
����ELOJLOHQGLUPHOHU�\DSÕOGÕ�
��g÷UHQFLOHUL�VÕQDY�VLVWHPLQH�DOÕúWÕUPDN�DPDFÕ�LOH�JHUHNOL�
���J|U�OG�÷�QGH�ELUGHQ�ID]OD���GHQHPH�VÕQDYODUÕ�\DSÕOGÕ�
��g÷UHQFLOHUH�oHYULPLoL�DQODWÕODQ�GHUVOHUH�HULúLP�LPNDQÕ��
���YHULOHFHN�RODQDNODU�SODQODQGÕ��

8ZWOZIU�LMɦMZTMVLQZUM�QtQV#
��g÷UHQFLOHU�YH�|÷UHWLP��\HOHULQGHQ�JHUL�ELOGLULPOHU�DOÕQGÕ�

lɦZM\QU�MTMUIVTIZÜ�QtQV#
��:KDWV$SS�GHVWHN�KDWWÕ�ROXúWXUXOGX�
��dHYULPLoL�YH�\�]�\�]H��RODUDN�0LFURVRIW�7HDPV�
���X\JXODPDVÕQÕQ�NXOODQÕPÕQD�\|QHOLN�H÷LWLPOHU�G�]HQOHQGL�
��$NDGHPLN�NXUXO�WRSODQWÕODUÕQGD�0LFURVRIW�7HDPV�DOW�
���\DSÕVÕ�WDQÕWÕOGÕ�
��dHYULPLoL�SUREOHPH�GD\DOÕ�|÷UHQPH\H�
���\|QHOLN�ELOJLOHQGLUPH�WRSODQWÕVÕ�\DSÕOGÕ�
��'HNDQOÕN�LoHULVLQGH�N�o�N�VÕQÕIODUGD�KHU�ELU�$QDELOLP�GDOÕ�
���LoLQ�D\UÕ�RODQ�(��.DPS�V���|÷UHWLP��\HVLQLQ�GHUVLQL�
���DQODWDELOHFH÷L��LoHULVLQGH�ELOJLVD\DU��NDPHUD�YH�
���PLNURIRQ�RODQ�ELU�VÕQÕI��ROXúWXUXOGX�
��7�P�E|O�POHUH�NDPHUD�YH�PLNURIRQ�WHPLQ�HGLOPHVL�LoLQ�
���VDWÕQ�DOPDODU�\DSÕOGÕ�
��(��NDPS�VWH���WHNQLN�SHUVRQHO�J|UHYOHQGLULOGL�
��'HUVOHUH�ND\ÕW�DOPD�]RUXQOXOX÷X�JHWLULOGL�
��'DQÕúPDQOÕN�LoLQ�DOW�\DSÕ�ROXúWXUXOGX�
��0DNDOH�VDDWL�X\JXODPDVÕ�oHYULPLoL�SODQODQGÕ�
��g÷UHWLP��\HVL�JHOLúLP�X\JXODPDVÕ�NDSVDPÕQGD�DOWÕ�
���oHYULPLoL�H÷LWLP�YHULOGL�

m:m64-:�
��+HU�G|QHP�YH�VWDM�LoLQ�VDQDO�VÕQÕI�ROXúWXUXOGX�
��3UDWLN�GHUVOHUGHQ�ED]ÕODUÕ�0LFURVRIW�7HDPV�SODWIRUPXQD�
���\�NOHQGL�YH�oHYULPLoL�RODUDN�DQODWÕOGÕ�
��7�P�G|QHP�|÷UHQFL�WHPVLOFLOHULQGHQ�DUDOÕNODUOD�JHUL�
���ELOGLULPOHU�DOÕQGÕ�
��'|QHP�������GHUV�SURJUDPÕ�|÷UHQFLOHULQ�LVWH÷L�
���GR÷UXOWXVXQGD�\HQLGHQ�G�]HQOHQGL�
��'|QHP���GHUV�SURJUDPÕ�WHRULN�GHUVOHULQLQ�ELU�NÕVPÕ�
���EDKDU�G|QHPLQH�ND\GÕUÕOGÕ�
��'|QHP��¶WH�NXUXO�VÕQDYÕ�|QFHVLQGH�ELU�KDIWD�HN�
���oDOÕúPD�V�UHVL�YHULOGL��
��'|QHP���VWDM�NXUXOX�VRQUDVÕQD�ELU�KDIWD�HN�VHUEHVW�
���oDOÕúPD�HNOHQGL��
��'|QHP����URORML�VWDMÕ�LNL�KDIWDGDQ�ELU�KDIWD\D�LQGLULOGL�
��'|QHP���ROXS�'|QHP��¶WHNL�WHRULN�GHUVOHUH�NDWÕOPDN�
���LVWH\HQ�|÷UHQFLOHUH�NDWÕOÕP�LPNDQÕ�VD÷ODQGÕ�
��8\JXODQDQ�����VÕQDYÕQ�KHU�ELULQLQ�J�YHQLUOL÷L�YH�JHoHUOLOL÷L�
��������YH��]HULQGH�RODUDN�KHVDSODQGÕ���
��:KDWV$SS�GHVWHN�KDWWÕ�LOH�VÕQDY�DQÕQGD�\DúDQDQ�VRUXQODU��
���JLGHULOGL��g÷UHQFLOHULQ�VÕQDYD�ED÷ODQPDVÕ��WHNQLN�
���DNVDNOÕNODU�YE��
��*HUHN�GX\XODQ�YLGHR�YH�ELOJLOHQGLUPH�PHWLQOHUL�
���ZHE�VD\IDVÕQGD�\D\ÕQODQGÕ�
��'HUVOHULQ�ND\GÕ�DOÕQGÕ�YH�|÷UHQFLOHUH�oHYULPLoL�DQODWÕODQ�

���GHUVOHUH�HULúLP�LPNkQÕ�VD÷ODQGÕ�
��7�P�|÷UHQFLOHUH�oHYULPLoL�GDQÕúPDQOÕN�KL]PHWL�YHULOGL�
��0DNDOH�VDDWL�X\JXODPDVÕ���'|QHP�,,¶GH��3'g�NRQXODUÕ�LOH�
��LOLúNLOL�ROPDN��]HUH�ROJX�VXQXPX��DUDúWÕUPD�PDNDOHVL�YH�
��GHUOHPH�ROPDN��]HUH�\ÕOGD���NH]���¶HU�RWXUXP�KDOLQGH�X\JX
��ODQDQ��IDUNOÕ�DUDúWÕUPD�\|QWHPOHUL�YH�PDNDOH�oHúLWOHULQLQ�
��WDQÕWÕOPDVÕ�DPDoODQDQ�ELU�N�o�N�JUXS�oDOÕúPDVÕ��KHU�RWXUXP�
��LNL�VDDW�RODFDN�úHNLOGH�oHYULPLoL�RODUDN�\DSÕOGÕ�
��g÷UHWLP��\HVL�JHOLúLP�X\JXODPDVÕ�NDSVDPÕQGD�DOWÕ�
���oHYULPLoL�H÷LWLP�YHULOGL�

i13<14):
lɦZMVKQTMZQV�]bIS\IV�MɦQ\QULM�
JI̫IZÜ�L]Z]UTIZÜ
'|QHP���GH�SDQGHPL�G|QHPLQGH�����������H÷LWLP�\ÕOÕQGD�
X\JXODQDQ�VÕQDYODU������������\ÕOÕQGD�X\JXODQDQ�VÕQDYODUOD�
NDUúÕODúWÕUÕOGÕ÷ÕQGD��QRW�RUWDODPDVÕQÕQ�GDKD�\�NVHN�ROGX÷X�YH�
EDúDUÕ�RUWDODPDODUÕQÕQ��JHoHUOL�QRW�RUWDODPDVÕ�RODQ����YH��]HUL�
QRW� DOPD�� GD� GDKD� \�NVHN� ROGX÷X� J|U�OG�� �*UDILN� �������
$QFDN�SODQOÕ�oHYULPLoL�H÷LWLP�G|QHPLQGH�������������$626�
��$NDGHPLN�6ÕQDY�2WRPDV\RQ�6LVWHPL��VRUX�EDQNDVÕ���]HULQ�
GHQ�\DSÕOPDVÕ�X\JXQ�KDOH�JHOHQ�oHYULPLoL�VÕQDYODUGD�EDúDUÕ�
YH� QRW� RUWDODPDODUÕQÕQ� ���������� H÷LWLP� G|QHPLQH� EHQ]HU�
ROGX÷X���QRW�RUWDODPD�YH�EDúDUÕ�RUWDODPDODUÕQÕQ�ELU�|QFHNL�\ÕOD�
\DQL� SDQGHPLQLQ� EDúODGÕ÷Õ� YH� DFLO� RODUDN� X]DNWDQ� H÷LWLPH�
JHoLOHQ� ���������� H÷LWLP� \ÕOÕQD� NÕ\DVOD� WHNUDU� G�úW�÷��
J|]OHQGL��$\QÕ� GXUXP� G|QHP� �� YH� G|QHP� �� EDúDUÕ� GXUXP�
ODUÕQGD�GD�WHVSLW�HGLOGL��*UDILN������

Grafik 1: '|QHP�������VRQ��o�\ÕO�QRW�RUWDODPDODUÕ�

Grafik 2: '|QHP�������VRQ��o�\ÕO�EDúDUÕ�RUWDODPDODUÕ���
 

*UDILN����$.8=(0�YH�$626�LOH�\DSÕODQ�VÕQDYODUÕQ�QRW�RUWDODPDODUÕ�
 
$626�VRUX�EDQNDVÕ�LOH�\DSÕODQ�VÕQDYODUÕQ�
GH÷HUOHQGLULOPHVL
���������� H÷LWLP� \ÕOÕQGD� $626� VRUX� EDQNDVÕ� �]HULQGHQ�
WRSODP� ���� VÕQDY� JHUoHNOHúWLULOGL�� 6ÕQDY� VRQUDVÕQGD� VÕQDY�
DQDOL]OHUL� \DSÕOGÕ�� VÕQDYODUÕQ� J�YHQLUOL÷L� YH� JHoHUOLOL÷L�
EHOLUOHQGL��$\UÕFD�\DSÕODQ� VRUX� DQDOL]OHUL� LOH� VRUXODUÕQ�NDEXO�
HGLOHELOLU�HQGHNVL���.XGHU�5LFKDUGVRQ����YH�.XGHU�5LFKDUG�
VRQ� ��� GH÷HUOHUL�� � &URQEDFK
V� DOSKD� GH÷HUOHUL� YH� WHVWLQ�
J�oO�O�÷��� |÷UHQFLOHU� WDUDIÕQGDQ� GR÷UX� FHYDSODPD� RUDQODUÕ�
KHVDSODQGÕ��|÷UHWLP��\HOHULQH�JHUL�ELOGLULP�RODUDN�J|QGHULOGL�
�7DEOR�,,,��

Tablo III:�8\JXODQDQ�VÕQDYODUGD�\DSÕODQ�VÕQDY�DQDOL]OHUL�

lɦZMVKQTMZQV�UMUV]VQaM\�L]Z]UTIZÜ
g÷UHQFLOHULQ� PHPQXQL\HW� � GXUXPODUÕQÕ� EHOLUOHPHN� LoLQ�
X]DNWDQ�H÷LWLP�LOH�LOJLOL�DúD÷ÕGD�\HU�DODQ�VRUXODU�\|QHOWLOGL�
���dHYULPLoL�VHQNURQ�GHUVOHUH�]DPDQÕQGD�YH�G�]HQOL�
����RODUDN�NDWÕOGÕP�
���dHYULPLoL�H÷LWLPH�LOLúNLQ�\DSÕODQ�ELOJLOHQGLUPHOHU�
����\HWHUOL\GL�
���8]DNWDQ�|÷UHWLPH�LOLúNLQ�VRUXQ�\DúDGÕ÷ÕPGD�WHNQLN�
����GHVWHN�DODELOGLP��
���dHYULPLoL�SODWIRUP��]HULQGHQ�GHUV�PDWHU\DOOHUL�
����YH�GRN�PDQODUD�NROD\FD�XODúDELOGLP�
���dHYULPLoL�H÷LWLP�V�UHFLQGH�ND\ÕW�DOWÕQD�DOÕQDQ�
����GHUVOHUL�WHNUDU�L]OH\HELOPHN�\DUDUOÕ\GÕ�
���'HUVOHU�\�]�\�]H�H÷LWLPGH�ROGX÷X�JLEL�D\QÕ�LoHULN�
����YH�V�UHGH�DQODWÕOGÕ�
���dHYULPLoL�H÷LWLPGH�GH�|÷UHWLP��\HVL�LOH�HWNLOHúLP�VD÷ODQGÕ��
���7HRULN�GHUVOHU�\�]�\�]H�GHUVOHU�NDGDU�HWNLOL\GL�
���7HRULN�GHUVOHUGH�IDUNOÕ�|÷UHWLP�\|QWHPOHUL�NXOODQÕOGÕ�
�����dHYULPLoL�H÷LWLPOHUGH�NXOODQÕODQ�0LFURVRIW�7HDPV
GH
�������H÷LWLP�SURJUDPÕQÕ�WDNLS�HWPHN�NROD\GÕ�
����dHYULPLoL�\DSÕODQ�X\JXODPDOÕ�GHUVOHU�HWNLOL\GL�
����dHYULPLoL�H÷LWLPOHU�SDQGHPLGHQ�VRQUD�GD�GHYDP�HWPHOL��
����6ÕQDYODUD�LOLúNLQ�\|QHUJHOHU�DoÕN�YH�DQODúÕOÕUGÕ�
����6ÕQDYODU�LoLQ�YHULOHQ�V�UH�\HWHUOL\GL��
����6ÕQDYODUGD�DOW�\DSÕ�VRUXQX�\DúDPDGÕP�

���� dHYULPLoL� VÕQDYODU� VÕUDVÕQGD� NDUúÕODúWÕ÷ÕP� VRUXQODUGD�
H÷LWLPGHQ�VRUXPOX�NLúLOHUGHQ�GHVWHN�DODELOGLP�
����$626�VRUX�EDQNDVÕQÕQ�NXOODQÕPÕQGD�NHQGLPL�
������\HWHUOL�KLVVHGL\RUXP�
9HULOHQ�JHUL�ELOGLULP�OHU�DQDOL]�HGLOGL÷LQGH��oHYULPLoL�H÷LWLP�
OHUH�NDWÕOÕP�V�UHFL�DoÕVÕQGDQ�DQNHWH�\DQÕW�YHUHQ�|÷UHQFLOHUGHQ�
ELULQFL� VÕQÕI� �������� YH� EHúLQFL� VÕQÕI� �������� |÷UHQFLOHUL�
ROGX÷X� J|]OHPOHQGL�� dHYULPLoL� H÷LWLPH� LOLúNLQ� \DSÕODQ�
ELOJLOHQGLUPHOHULQ� \HWHUOL� ROGX÷XQX� G�ú�QHQOHULQ� VÕUD\OD�
\�]GH�GH÷HUOHUL�����������������������������������RODUDN�
GH÷LúPHNWH\GL��³dHYULPLoL�SODWIRUP��]HULQGHQ�GHUV�PDWHU\�
DOOHUL�YH�GRN�PDQODUD�NROD\FD�XODúDELOGLP�´�|QHUPHVLQH�W�P�
VÕQÕIODUGD�RNX\DQ�|÷UHQFLOHULQ�\DUÕVÕQGDQ�ID]ODVÕ�NDWÕOÕ\RUXP�
\DQÕWÕQÕ� YHUGL�� g÷UHQFLOHULQ� E�\�N� oR÷XQOX÷X� ³dHYULPLoL�
H÷LWLP� V�UHFLQGH� ND\ÕW� DOWÕQD� DOÕQDQ� GHUVOHUL� WHNUDU� L]OH\H�
ELOPHN�\DUDUOÕ\GÕ�´�VHoHQH÷LQH�³NDWÕOÕ\RUXP��³�\DQÕWÕQÕ�YHUGL�
�7DEOR�,,��
7DEOR� ,9¶GH� |÷UHQFLOHULQ� X]DNWDQ� H÷LWLPLQ� |]HOOLNOHULQH�
LOLúNLQ� YHUGLNOHUL� \DQÕWODU� J|VWHULOGL�� ³'HUVOHU� \�]� \�]H�
H÷LWLPGH�ROGX÷X�JLEL�D\QÕ�LoHULN�YH�V�UHGH�DQODWÕOGÕ�´�LIDGHV�
LQH� ELULQFL� VÕQÕIWDQ� EHúLQFL� VÕQÕID� \�]GHOHU� �� ������ �������
������� ������ YH� ������ RODUDN� GD÷ÕOPDNWD\GÕ�� 7HRULN�
GHUVOHULQ� \�]� \�]H� GHUVOHU� NDGDU� HWNLOL� ROGX÷XQX� G�ú�QHQ�
|÷UHQFLOHULQGHQ�ELULQFL�VÕQÕI�|÷UHQFLOHUL��������EHúLQFL�VÕQÕI�
|÷UHQFLOHUL�LVH�������RUDQÕQGD�NDWÕOGÕ÷ÕQÕ�EHOLUWWL��dHYULPLoL�
\DSÕODQ�X\JXODPDODUÕQ�HWNLQ�ROGX÷XQX�G�ú�QHQOHULQ�\�]GHOHUL�
LVH�HQ�G�ú�N������HQ�\�NVHN������¶GLU��³dHYULPLoL�H÷LWLPOHU�
SDQGHPLGHQ� VRQUD� GD� GHYDP� HWPHOL�´� LIDGHVLQH� G|QHP� ��
|÷UHQFLOHULQLQ� ���¶VL� GHYDP� HWPHVL� JHUHNWL÷L� \|Q�QGH�
NDWÕOÕ\RUXP�\DQÕWÕ�YHUGL��

Tablo IV: 8]DNWDQ�H÷LWLPGH�|÷UHQFLOHULQ�H÷LWLP�V�UHFLQH�LOLúNLQ�J|U�úOHUL�
������������������NDWÕOÕ\RUXP��oRN�NDWÕOÕ\RUXP�\�]GH�GD÷ÕOÕPÕ��

6ÕQDY�YH� VÕQDY� DOW� \DSÕVÕQD� LOLúNLQ�J|U�úOHUL� LVH�7DEOR�9¶GH�
VXQXOGX�� g÷UHQFLOHULQ� LIDGHOHUH� YHUGLNOHUL� \DQÕWODU� VÕQÕIODUD�
J|UH�EHQ]HU�H÷LOLP�J|VWHUPHNWH\GL��

|÷UHQFLOHUL�NDWÕOPD\D�WHúYLN�HWWL÷LQL�ELOGLUPLúOHUGLU��g÷UHQFL�
PHPQXQL\HWL� LOH� WHNQLN�NRQXODU� DUDVÕQGD� LVWDWLVWLNVHO�RODUDN�
DQODPOÕ� ELU� LOLúNL� EXOXQPXúWXU� �U� �������� S� �������� ��������
%L]LP�oDOÕúPDPÕ]GD�X]DNWDQ�H÷LWLP�YHULPOL�EXOXQPXú�DQFDN�
|÷UHQFLOHULQ� GHUVH� DNWLI� NDWÕOÕPÕ� G�ú�N� ROPXúWXU�� %LU� GL÷HU�
oDOÕúPDGD� LVH�� VDOJÕQ� G|QHPLQGH� JHUoHNOHúWLULOHQ� X]DNWDQ�
|÷UHWLPGHQ� \�]� \�]H� H÷LWLPH� NÕ\DVOD� GDKD� oRN� \DUDU�
J|UG�÷�Q�� LIDGH� HGHQ� �������� YH� JHOHFHNWH� X]DNWDQ�
|÷UHWLPLQ� H÷LWLP� V�UHFLQGH� \HU� DOPDVÕQÕQ� \DUDUOÕ� RODFD÷ÕQÕ�
G�ú�QHQ� |÷UHQFLOHU� ������ D]ÕQOÕNWDGÕU� ������ � (NLP� ����
GH�
���� WÕS� IDN�OWHVL� |÷UHQFLVL� LOH� \DSÕODQ� oDOÕúPDGD� LVH�
NDWÕOÕPFÕODUÕQ� oR÷XQOX÷XQXQ� �Q ����� ������� oHYULPLoL�
GHUVOHULQ� ]DPDQ� ND]DQGÕUDQ� \DUDUÕQD� NDWÕOPDGÕ÷Õ� YH� ���
|÷UHQFLQLQ���������FDQOÕ�GHUVOHULQ�oHYULPLoL�GHUVOHUH�NÕ\DVOD�
|÷UHWPHQOHUOH� ED÷ODQWÕ� LoLQ� GDKD� JHQLú� ELU� DODQ� VXQGX÷XQX�
VDYXQGX÷X� EXOXQPXúWXU�� $\QÕ� |÷UHQFLOHU� ���� |÷UHQFL�
�������� oHYULPLoL� GHUVOHUGH� FDQOÕ� GHUVOHUH� J|UH� GDKD� D]�
GLNNDWOL�ROGXNODUÕQÕ�YH����
L���������SDQGHPL�VRQUDVÕQGD�EX�
GHUVOHUH� NDWÕOPD\D� LVWHNOL� ROPDGÕ÷ÕQÕ� EHOLUWHQ� LIDGHOHU�
YHUPLúOHUGLU�� 5DMDE� YH� DUN��� &29,'���� VDOJÕQÕ� VÕUDVÕQGD�
X]DNWDQ� |÷UHWLP� V�UHFLQGH� ELOGLULOHQ� ]RUOXNODU� DUDVÕQGD�
LOHWLúLP�� |÷UHQFL� GH÷HUOHQGLUPHVL�� WHNQRORML� DUDoODUÕQÕQ�
NXOODQÕPÕ�� oHYULP� LoL� GHQH\LPVL]OLN�� VDOJÕQOD� LOLúNLOL� DQNVL�
\HWH��PRWLYDV\RQ�HNVLNOL÷L��VWUHV��]DPDQ�\|QHWLPL�YH�WHNQRIR�
EL\L� WDQÕPODPÕúWÕU� � �������� %X� VRQXoODU� DUDúWÕUPDPÕ]ÕQ�
VXQGX÷X�EXOJXODU�LOH�EHQ]HUGLU�
&29,'����SDQGHPLVLQGH�WÕS�H÷LWLPLQGH�]RUODQPD�LOH�ELUOLN�
WH��|÷UHQFLOHU�LoLQ�IDUNOÕ�|÷UHQPH�RUWDPODUÕ�VD÷ODQPÕú�YH�WÕS�
H÷LWLPLQGH� |÷UHQPHQLQ� JHOLúWLULOPHVLQH� \|QHOLN� WDUWÕúPDODU�
J�QGHPH� JHOPLúWLU� ����� �� � � gUQH÷LQ�� ED]Õ� WÕS� H÷LWLFLOHU��
SDQGHPL�VRQUDVÕQGD�GD�\�]�\�]H��DPIL�GHUVOHULQLQ�oHYULPLoL�
\DSÕOPDVÕQÕ� |QHUPHNWHGLU�� 7ÕS� |÷UHQFLOHUL� |]HOOLNOH� NOLQLN�
|QFHVL� H÷LWLP� G|QHPLQGH� D÷ÕUOÕNOÕ� RODUDN� X\JXODQDQ� DPIL�
GHUVOHULQLQ� NHQGLOHULQL� NOLQLN� H÷LWLPH� \HWHULQFH� KD]ÕUOD�
PDGÕ÷ÕQÕ��HWNLOL�ELU�|÷UHQPH�\ROX�ROPDGÕ÷ÕQÕ�G�ú�QPHNWHGLU�
������$QFDN��WÕS�H÷LWLPLQGHNL�GH÷LúLNOLNOHULQ�\HWHUOL�ELOLPVHO�
NDQÕWODUD� GD\DOÕ� RODUDN� \DSÕOPDVÕ� |QHPOLGLU�� � &29,'����
SDQGHPLVLQGH� |÷UHQPH� LoLQ� QH\LQ� GDKD� HWNLOL� ROGX÷X�
NRQXVXQGD� X]ODúÕODQ� NDQÕWD� GD\DOÕ� ELU� \DNODúÕPGDQ� oRN��
LKWL\Do� GR÷UXOWXVXQGD� oHYULPLoL� |÷UHWLPH� \|QHOLN� E�W�QVHO�
ELU� \HQLGHQ� \DSÕODQGÕUPD\D� LKWL\Do� GX\XOGX÷X� DoÕNWÕU��
)DN�OWHPL]GH�SODQOÕ�H÷LWLPLQ�X\JXODQPD�V�UHFLQGH�\�]�\�]H�
X\JXODPDODUGD�X\JXODQDQ�3'g��PDNDOH�VDDWL�JLEL�X\JXODPD�
ODU�|÷UHWLP��\HOHUL� LoLQ�KD]ÕUODQDQ�oHYULPLoL�VÕQÕIODUGD������
|÷UHQFL�LOH�\�U�W�OP�úW�U���g÷UHQFLOHU�EX�X\JXODPDODUD�WDP�
NDWÕOÕP�VD÷ODPÕúODUGÕU��+HP�|÷UHQFL�KHP�GH�|÷UHWLP��\HOHUL�
QLQ�YHUGLNOHUL�JHUL�ELOGLULPOHU��LOH�X\JXODPDODUGDQ�PHPQXQL�
\HWLQ� oRN� \�NVHN� ROGX÷X� V|\OHQHELOLU�� $NWLI� |÷UHQPHQLQ�
oHYULPLoL� IRUPODUÕQÕQ� � JHOLúWLULOPH\H� LKWL\DFÕ� YDUGÕU� ������
dHYULPLoL� |÷UHWLPGH� VÕQÕI� RUWDPÕQÕQ� ELOJLQLQ� VXQXOPDVÕ�DN�
WDUÕOPDVÕ� LoLQ� GH÷LO�� DNWLI� |÷UHQPH� YH� |÷UHQHQ�H÷LWLFL�
HWNLOHúLPL� LoLQ� NXOODQÕOPDVÕ� |QHULOPHNWHGLU�� %X� ED÷ODPGD�
oHYULPLoL� G�]HQOHQHQ� N�o�N� JUXS� HWNLQOLNOHUL� LOH� LúELUOLNoL�
|÷UHQPH�RUWDPODUÕ�\DUDWÕODELOPHNWH�YH�HWNLOHúLP�DUWWÕUÕOPDN�
WDGÕU�������
g÷UHQFLOHULQ� X]DNWDQ� |÷UHWLP� V�UHFLQGH� \DSÕODQ� |OoPH� YH�
GH÷HUOHQGLUPH�X\JXODPDODUÕQD�\|QHOLN�J|U�úOHULQGH�\�]�\�]H�

G|QHPH� EHQ]HUOLN�� úHIIDIOÕN� YH� |÷UHQPH� KHGHIOHULQLQ�
J|]HWLOPHVL� NRQXODUÕQD� LOLúNLQ� \DQÕWODUÕ� ROGXNoD�GH÷LúNHQOLN�
J|VWHUPHNWHGLU��g÷UHQFLOHULQ��|OoPH�GH÷HUOHQGLUPH�V�UHFLQH�
LOLúNLQ�VRUXODUD�DoÕN�XoOX�RODUDN�YHUPLú�ROGXNODUÕ�\DQÕWODUÕQGD��
X\JXODQDQ� VÕQDYÕQ� oRN� J�YHQLOLU� ELU� VÕQDY� ROGX÷X� YH� GL÷HU�
IDN�OWHOHUH� J|UH� VÕQDYODUÕQ� ]RU� ROGX÷X� \|Q�QGH� ROGXNoD�
\R÷XQ� JHUL� ELOGLULPOHUL� ROPXúWXU�� � 3ODQOÕ� H÷LWLP�G|QHPLQGH�
VÕQDY� J�YHQOL÷L� YH� WHNQLN� DNVDNOÕNODU� ROPDN� �]HUH�� RUWDP�
NRúXOODUÕ�� � VRUXODUÕQ� ]RUOXN� GHUHFHOHUL� JLEL� VRUXQODUÕQ� W�P��
DúÕOPÕúWÕU��.RS\D�oHNPH�RODVÕOÕ÷Õ� G�ú�U�OP�úW�U��%X�GXUXP�
|÷UHQFLOHU�DUDVÕQGD�VRUXQODUD�\RO�DoPÕú�RODELOLU��3DQGHPLGH�
DFLO�X]DNWDQ�|÷UHWLP�V�UHFLQLQ�HWNLQOL÷LQH�\|QHOLN�DOÕQDQ�JHUL�
ELOGLULPOHUGH��|÷UHQFLOHULQ�HQ�oRN�VÕQDY�J�YHQOL÷L�YH�WHNQLN�
DNVDNOÕNODU� ROPDN� �]HUH�� RUWDP� NRúXOODUÕ�� VRUXODUÕQ� ]RUOXN�
GHUHFHOHUL�JLEL�VRUXQODUD�YXUJX�\DSPÕúWÕU�������
g÷UHQFLOHU�DUDVÕQGD�VWUHV�\DúD\DQODUÕQ�RUDQÕ�D]ÕPVDQPD\DFDN�
NDGDU� ID]ODGÕU�� g÷UHQFLOHU� DoÕN� XoOX� VRUXODUGD� HQ� oRN� EX�
G|QHPGH� \DúDGÕNODUÕ� VWUHVWHQ� EDKVHWPHNWHGLU�� 3DQGHPL�
V�UHFLQGH� |÷UHQFLOHULQ� L\LOLN� GXUXPODUÕQÕQ� V�UG�U�OPHVLQL�
GHVWHNOHPHN� DPDFÕ\OD�� IDUNOÕ� X\JXODPDODU� \DSÕOPÕúWÕU��
gUQH÷LQ���QLYHUVLWHQLQ�GHVWHNOHGL÷L�SURJUDPODU�LOH�oHYULPLoL�
H÷LWLP� � JUXSODUÕQD� JHoLú� WHúYLN� HGLOPLúWLU� ����� � &29,'����
SDQGHPLVL�� WÕS� IDN�OWHOHULQLQ�NUL]�GXUXPODUÕQGD�|÷UHQFLOHULQ�
UXKVDO�VD÷OÕNODUÕ�YH�L\LOLN�GXUXPODUÕQÕ�GHVWHNOH\LFL�X\JXODPD�
ODU�YH�EX�NRQXGD�H÷LWLOPLú�GDQÕúPDQODUD�VDKLS�ROPDODUÕ�JHUHN�
OLOL÷LQL�RUWD\D�NR\PDNWDGÕU�������
7HNQRORMLQLQ� DUWÕODUÕ� YH� HNVLOHUL\OH� DUWÕN� KD\DWÕPÕ]GD� YH�
H÷LWLPGH�GDKD�oRN�\HU�DODFD÷Õ�NDoÕQÕOPD]�ELU�JHUoHNWLU��8]DN�
WDQ� \DSÕODQ� |÷UHWLP� X\JXODPDODUÕQÕQ� HWNLQ� RODELOPHVL� YH�
DPDFD�XODúPDN�DGÕQD�HWNLOHúLPL�DUWÕUPDQÕQ�|QHPOL�ROGX÷X�ELU�
NH]�GDKD�RUWD\D�oÕNPÕúWÕU����

;76=i
&29,'����SDQGHPLVL�LOH�7ÕS�)DN�OWHOHULQGH�NXOODQÕPÕ�DUWDQ�
oHYULPLoL� |÷UHWLP� oRN� J�oO�� YH� HWNLOL� ELU� |÷UHWLP� DUDFÕ�
ROPDVÕQD�UD÷PHQ��\HWHULQFH�HWNLOHúLP�VD÷OD\DPDPDVÕ��WHNQLN�
VRUXQODU�YH�EHOLUVL]OLN�JLEL�QHGHQOHU�LOH�|÷UHQFLOHULQ�oHYULPLoL�
GHUVOHUL�GDKD�D]�WHUFLK�HWWLNOHUL�J|]OHPOHQPLúWLU��g÷UHQFLOHULQ�
NXUDPVDO�GHUVOHULQ�SDQGHPL�VRQUDVÕQGD�GD�oHYULPLoL�YHULOHEL�
OHFH÷L� DQFDN� X\JXODPDODUÕQ� WÕS� H÷LWLPLQLQ� ROPD]VD� ROPD]Õ�
ROGX÷X� YH� JHUoHN� NOLQLN� RUWDPODUGD� FDQOÕ� KDVWDODUOD�
oDOÕúPDQÕQ�WÕS�H÷LWLPL�LoLQ�KD\DWL�|QHP�WDúÕGÕ÷Õ�YH�WDPDPHQ�
oHYULPLoL� LOH� GH÷LúWLULOHPH\HFH÷LQL� WDPDPÕQD� \DNÕQÕQ� ÕQ�
EHOLUWPHVL�PHPQXQL\HW�YHULFLGLU�

<D]DU�.DWNÕODUÕ��)LNLU���1�%���<�ù��(�*��0�7��7DVDUÕP���1�%���
<�ù��� 'HQHWOHPH� �� (�*��� 0�7��� 9HUL� 7RSODQPDVÕ� YH�YH\D�
øúOHPHVL� ��1�%���<�ù��$�%�7���$QDOL]�YH�YH\D�<RUXP� ��1�%���
<�ù��5�d���/LWHUDW�U�7DUDPDVÕ���h�=���$�$���)�d���<D]Õ\Õ�<D]DQ�
�� 1�%��� <�ù��0�7��(�*��$�%�7��� (OHúWLUHO� øQFHOHPH� �� /�6���
$�)�.�ù��$�h��5�d�

dÕNDU�dDWÕúPDVÕ��<D]DUODUÕQ� EH\DQ� HGHFHN� oÕNDU� oDWÕúPDVÕ�
\RNWXU�

Finansal Destek: <D]DUODU� EX� oDOÕúPD� LoLQ� ILQDQVDO� GHVWHN�
DOPDGÕNODUÕQÕ�EH\DQ�HWPLúOHUGLU�



Tablo V: 8]DNWDQ�H÷LWLPGH�|÷UHQFLOHULQ�VÕQDY�VLVWHPLQH�LOLúNLQ�J|U�úOHUL
��NDWÕOÕ\RUXP��oRN�NDWÕOÕ\RUXP��\�]GH�GD÷ÕOÕPÕ�

g÷UHQFLOHULQ�DoÕN�XoOX�VRUXODUD�YHUGLNOHUL�\DQÕWODU� LQFHOHQGL�
YH�����|÷UHQFLGHQ�������������|÷UHQFL�JHUL�ELOGLULP��YHUGL��
ho� |÷UHQFL� oHYULPLoL� H÷LWLPGHQ� oRN�PHPQXQ� ROGX÷XQX� YH�
GHYDP� HWPHVL� JHUHNWL÷LQL� EHOLUGL�� &HYDSODU� LNL� ED÷ÕPVÕ]�
DUDúWÕUPDFÕ� WDUDIÕQGDQ� |QFH� NRGODQGÕ� YH� VRQUD� WHPDODU�
ROXúWXUXOGX��+HU�LNL�DUDúWÕUPDFÕQÕQ�ROXúWXUGX÷X���WHPD�EXOXQ�
PDNWD\GÕ��<ÕOODUD� J|UH� DoÕN� XoOX� VRUXODUD� YHULOHQ� \DQÕWODUÕQ�
RUDQODUÕ� 7DEOR� 9,¶GD� J|VWHULOGL�� 7HPDODU�� WÕS� H÷LWLPLQGH�
X]DNWDQ�H÷LWLP�QLWHOL÷L��VÕQDY�VLVWHPL�YH�VRUX�EDQNDVÕ��DOW�\DSÕ�
RODQDNODUÕ�YH�H÷LWLFL�QLWHOL÷L��

Tablo VI: <ÕOODUD�J|UH�DoÕN�XoOX�VRUXODUD�YHULOHQ�\DQÕWODUÕQ�RUDQODUÕ��

7HPDODU��WÕS�H÷LWLPLQGH�X]DNWDQ�H÷LWLP�QLWHOL÷L��VÕQDY�VLVWHPL�
YH� VRUX� EDQNDVÕ�� DOW� \DSÕ� RODQDNODUÕ� YH� H÷LWLFL� QLWHOL÷L��
SDQGHPL�YH�VWUHV�RODUDN�EHOLUOHQGL�

1LWHO�JHUL�ELOGLULP��VRQXoODUÕ
$oÕN�XoOX�VRUXODUD�YHULOHQ�\DQÕWODUGDQ�G|UW�WHPD�EHOLUOHQGL�
%XQODU��
���7ÕS�H÷LWLPLQGH�X]DNWDQ�H÷LWLP
���6ÕQDY�VLVWHPL�YH�VRUX�EDQNDVÕ
���$OW�\DSÕ�RODQDNODUÕ�YH�H÷LWLFL�H÷LWLPL
���3DQGHPL�YH�VWUHV

<ÜX�MɦQ\QUQVLM�]bIS\IV�MɦQ\QU
7ÕS�H÷LWLPLQGH�oHYULPLoL�H÷LWLP�LOH�LOJLOL�RODUDN�����|÷UHQFL�
WÕS� H÷LWLPLQLQ� \�]� \�]H� H÷LWLP� úHNOLQGH� ROPDVÕ� JHUHNWL÷LQL�
EHOLUWWL�� g]HOOLNOH� G|QHP� �� YH� �� |÷UHQFLOHUL� X\JXODPDODUÕQ�
X]DNWDQ�H÷LWLP�V�UHFLQGH�\DSÕOPDPDVÕQÕQ�NHQGLOHULQGH�X\JX�
ODPD� DoÕVÕQGDQ� HNVLNOLN� \DUDWWÕ÷ÕQÕQ� DOWÕQÕ� oL]GL�� $QFDN�
|Q�P�]GHNL�\ÕOODUGD� WHRULN�GHUVOHULQ�oHYULPLoL�DQFDN�X\JX�
ODPDODUÕQ� \�]� \�]H� YHULOPHVL� JHUHNWL÷LQL� EHOLUWHQOHULQ� RUDQÕ�
���¶WL��
g÷UHQFLOHULQ�VÕQÕIODUD�J|UH�J|U�úOHUL�DúD÷ÕGD�\HU�DOPDNWDGÕU��

³8]DNWDQ� H÷LWLP� V�UHFLQGH� KRFDODUÕPÕ]ÕQ� E�\�N� oDEDODUÕ�
ROPDVÕQD�UD÷PHQ�\HWHUOL�úHNLOGH�ID\GDODQDELOGL÷LPL]L�G�ú�Q�
P�\RUXP���<�]�\�]H�H÷LWLP�J|UPH\L�G|UW�J|]OH�EHNOL\RUXP�´�
�'|QHP���|÷UHQFLVL��

�³3UDWLN�GHUVOHULQ�EX�VHQH�RQOLQH�úHNLOGH�ROPDVÕ�EL]LP�LoLQ�oRN�
E�\�N�ELU�ND\ÕSWÕ��%X�VHQH�YHULP�DODELOGL÷LPL�YH�L\L�|÷UHQH�
ELOGL÷LPL�G�ú�QP�\RUXP��<HQL�G|QHPGH�RNXOXQ�DoÕOPDVÕ��HQ�
E�\�N�LVWH÷LP��7HRULN�GHUVOHU�RQOLQH�RODUDN��SUDWLN�GHUVOHU�LVH�
\�]� \�]H� ROXUVD� WHNUDU� YHULPOL� H÷LWLP� DODELOHFH÷LPL]L�
G�ú�Q�\RUXP��$\UÕFD� EX� VHQH� DQDWRPL� SUDWLN� GHUVOHUL� YDU��
DQFDN� RQOLQH� ROXúXQXQ� EL]� |÷UHQFLOHU� GH� E�\�N� HNVLNOLN�
ROGX÷XQX� G�ú�Q�\RUXP�� %X� HNVLNOL÷L� \HQL� G|QHP� |QFHVL�
YH\D� G|QHP� LoHULVLQGH� HN� SUDWLN� ODERUDWXYDU� GHUVL� RODUDN�
YHULOPHVL� GXUXPXQXQ� EL]H� oRN� \DUDUOÕ� RODFD÷ÕQÕ� G�ú�Q�\R�
UXP�´���'|QHP���|÷UHQFLVL�

³8]DNWDQ� H÷LWLP� WÕS� H÷LWLPLQGH� EHQL� DúÕUÕ� ]RUOD\ÕFÕ� ROGX�
GHUVOHUL�WDNLS�HWPHN�NRQXODUÕ�\HWLúWLUPHNWH�DúÕUÕ�]RUODQÕ\RUXP�
YH�X\JXODPDODUÕ� \�]�\�]H�\DSDPDGÕ÷ÕPÕ]� LoLQ�YHULPVL]�ELU�
V�UHo�ROX\RU�´��'|QHP���|÷UHQFLVL��

�³ho�\ÕOOÕN�WÕS�|÷UHQLPLP�ER\XQFD�ND\ÕW�DOWÕQD�DOÕQDQ�GHUVOHUL�
LQGLULS�L]OH\HUHN�GDKD�|QFH�JLUGL÷LP�GHUVOHUGHQ�GDKD�ID]ODVÕ�
QD�JLUGLP��'HUV�HVQDVÕQGD�GLNNDWLP�oRN�GD÷ÕOÕ\RU�YH�GHUVLQ�
\DUÕVÕQGDQ� NRSX\RUXP� DPD� ND\ÕW� DOWÕQD� DOÕQDQ� ELU� GHUVL�
L]OHUNHQ� ND\GÕ� JHUL\H� DOÕS� WHNUDU� L]OH\HELOL\RUXP�� $\UÕFD�
ND\GÕ�GXUGXUXS�|÷UHQPHN�LoLQ�WHNUDU�HGLS�QRW�DODELOL\RUXP��
'HUVOHUL�VDEDK�X\NXOX�RODUDN�DQODPD\DFD÷ÕP�]DPDQ�GLOLPOHUL�
\HULQH�DQOD\DELOHFH÷LP�]DPDQ�GLOLPOHULQGH�L]OH\HELOL\RUXP��
2OXPVX]� \DQODUÕ� LVH� 7HDPV� GH� ED]Õ� GHUVOHULQ� ND\ÕWODUÕQÕQ�
VLOLQPHVL��\HWHUOL�DOW\DSÕ\D�VDKLS�ROPD\DQ�|÷UHWLP��\HOHULQLQ�
ND\ÕWODUÕQGD�VHVOHULQ�ED]Õ�\HUOHUGH�DQODúÕODPDPDVÕ��ND\ÕWODUÕQ�
\HU�\HU�GRQPDVÕ��SUDWLN�GHUVOHULQ�X\JXODQPDGÕ÷Õ� LoLQ�\HWHU�
LQFH�|÷UHQLOHPHPHVL��%XQODUÕQ�GÕúÕQGD�RQOLQH�\DSÕODQ�VÕQDY�
ODUÕQ�DFDED�ND\GÕ�DODELOGLP�PL��HOHNWULNOHU�JLGHFHN�PL��ND\ÕW�
DOWÕQD� DODQ� WHOHIRQXPXQ� úDUMÕ� ELWHFHN�PL� JLEL� ELUoRN� HQGLúH�
QHGHQL\OH� VÕQDY� HVQDVÕQGD� VÕQDYD� \HWHULQFH� RGDNODQDPÕ\R�
UXP�´���'|QHP���|÷UHQFLVL��

³7HRULN�H÷LWLP�X]DNWDQ�H÷LWLPOH�WROHUH�HGLOHELOL\RU�DPD�SUDWLN�
DúÕUÕ� HNVLN� NDOÕ\RU� KDWWD� KLo� X\JXODPD� H÷LWLP� DOPDPÕú�
ROX\RUX]������������H÷LWLP�|÷UHWLP�\ÕOÕQGD�H÷LWLPLPL]LQ�\�]�
\�]H�ROPDVÕ�JHUHNWL÷LQL�G�ú�Q�\RUXP�´��'|QHP���|÷UHQFLVL��

³$OGÕ÷ÕPÕ]� WHRULN� H÷LWLPOHU� Hú]DPDQOÕ� RODUDN� SUDWLNOHU� LOH�
SHNLúWLULOPHGL÷L� LoLQ� WHODIL� SUDWLNOHULQGH� NHQGLPL� \HWHUVL]�
NDOPÕú� KLVVHGL\RUXP�� *HOHFHN� VHQH� LoLQ� WHRULN� H÷LWLPOHU�
RQOLQH� GHYDP� HWVH� GDKL� SUDWLNOHULPL]LQ� Hú]DPDQOÕ� RODUDN�
RNXOGD� \DSÕOPDVÕQÕQ� �� VHQH� VRQUD� GLSORPDPÕ]Õ� DOGÕ÷ÕPÕ]GD�
KHP�EL]�|÷UHQFLOHU�KHP�GH�WRSOXP�DoÕVÕQGDQ�oRN�GDKD�VD÷OÕNOÕ�
YH�YHULPOL�RODFD÷ÕQÕ�G�ú�Q�\RUXP��/�WIHQ�\DSÕQ���´�
�'|QHP���|÷UHQFLVL��

³7HODIL�SUDWLNOHULQGH�KHSLPL]LQ�GH�IDUN�HWWL÷L�JLEL�EX�VHQH�W�P�
|÷UHQFLOHU�LoLQ�\HWHUVL]�ELWLULOPLú�ELU�VHQH�ROGX��%XQXQ�|÷UHWL�
FL�\D�GD�|÷UHQFL�ND\QDNOÕ�GH÷LO�SUDWLN�H÷LWLPLQLQ�D]�ROPDVÕQ�
GDQ�ND\QDNOÕ�ROGX÷XQX�G�ú�Q�\RUXP��8PDUÕP�|Q�P�]GHNL�

%R]WX÷�1�YH�DUN� $NG�7ÕS�'�����������

���

VHQH� SUDWLNOHULPL]L� VWDM� ]DPDQODUÕPÕ]GD� YH� KDVWDQHPL]GH�
\DSDELOLUL]�´��'|QHP���|÷UHQFLVL��

³��KDIWDGÕU�\�]�\�]H�SUDWL÷H�JLGL\RUX]�NRFD�VHQH�|÷UHQGL÷LP�
GHQ� GDKD� oRN� úH\� |÷UHQGLP� RQOLQH� H÷LWLPLQ� KLoELU� LúH�
\DUDPDGÕ÷ÕQÕ� G�ú�Q�\RUXP� YH� XPDUÕP� VHQH\H� QRUPDOH�
G|QHUL]�´��'|QHP���|÷UHQFLVL��
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/RJLF�PRGHO��3URJUDP�HYDOXDWLRQ��([DP��)HHGEDFN�
 
/ʈ:ʈ̪
����¶XQ� VRQODUÕQGD�RUWD\D� oÕNDQ�&RURQDYLU�V� �&29,'������
'�Q\D� 6D÷OÕN� gUJ�W�� �'6g�� WDUDIÕQGDQ� ��� 0DUW� ����
GH�
SDQGHPL�RODUDN�LODQ�HGLOPLúWLU��<DúDPÕQ�W�P�DODQODUÕQÕ�HWNLVL�
QL� DOWÕQD� DODQ� &29,'���� SDQGHPLVLQGHQ� HQ� oRN� HWNLOHQHQ�
DODQODUGDQ�ELU�WDQHVL�GH�WÕS�H÷LWLPLGLU��&29,'����SDQGHPLVL�
H÷LWLP� RUWDPODUÕQGD� WÕS� H÷LWLPLQL� |QHPOL� |Oo�GH� NHVLQWL\H�
X÷UDWPÕúWÕU� ����� 3DQGHPLQLQ� EDúODQJÕo� HYUHVLQGH� KDVWDOÕ÷ÕQ�
oRN�ELOLQPHPHVL�QHGHQL� LOH�YLU�V�Q�\D\ÕOÕPÕQ�D]DOWÕOPDN�YH�
|÷UHQFLOHULQ� HWNLOHQLPLQL� HQ� D]D� LQGLUPHN� DPDFÕ� GL÷HU� W�P�
H÷LWLP�NXUXPODUÕ�YH��QLYHUVLWHOHUGH�ROGX÷X�JLEL�WÕS�IDN�OWHO�
HULQGH�GH�\�]�\�]H�H÷LWLPOHU�GXUGXUXOPXúWXU��
3DQGHPL�V�UHFLQGH�ELUoRN�WÕS�IDN�OWHVLQGH�\�]�\�]H��H÷LWLPLQ�
\HULQL� X]DNWDQ� H÷LWLP� X\JXODPDODUÕ� DOPÕúWÕU�� %X� V�UHoWH�
X]DNWDQ� H÷LWLP� DUDoODUÕ� NXOODQÕODUDN�� H÷LWLFL�PHUNH]OL� NODVLN�
H÷LWLP��N�o�N�JUXS�oDOÕúPDODUÕ��oHYULPLoL�YL]LWOHU��oHYULPLoL�
SUDWLN�X\JXODPDODUÕ�JLEL�oHúLWOL�X\JXODPDODUOD�H÷LWLP�V�UHFL�
\�U�W�OP�úW�U� ������� g÷UHQPH� V�UHoOHUL� LOH� ELUOLNWH�

|OoPH�GH÷HUOHQGLUPHGH� GH� oHYULPLoL� X\JXODPDODUD� \HU�
YHULOPLúWLU��dHYULPLoL�VÕQDYODUGD�NRS\D�JLEL�J�YHQOLN�VRUXQ�
ODUÕQÕQ�DúÕOPDVÕ�LoLQ�IDUNOÕ�\|QWHPOHULQ�JHOLúWLULOPHVL�LKWL\DFÕ�
RUWD\D�oÕNPÕúWÕU������
8]DNWDQ�H÷LWLP�|UQHNOHUL�YH�\DSÕODQPDODUÕ�SHN�oRN��QLYHUVL�
WHVLQLQ�DOW�\DSÕVÕQGD�EXOXQXS�NXOODQÕOVD�GD�EX�V�UHo�LoHULVLQGH�
³DFLO� X]DNWDQ� H÷LWLP´� DGÕ� YHULOHQ� ELU� \DSÕODQGÕUPD\D� YH�
V�UHFH�|]HO�\HQL�o|]�POHU� LOH�DGDSWDV\RQODUD� LKWL\Do�GX\XO�
PXúWXU��$FLO�\DSÕODQGÕUÕOPÕú�X]DNWDQ�H÷LWLP��NUL]�\D�GD�DFLO�
GXUXP�RUWDGDQ�NDONWÕ÷ÕQGD�HVNL�IRUPDWÕQD�G|QHUHN�\�]�\�]H�
GHUV�RODUDN�YHULOHFHN�RODQ�H÷LWLP�\D�GD�|÷UHWLP�LoLQ�WDPDPHQ�
X]DNWDQ� |÷UHWLP� o|]�POHULQLQ� NXOODQÕOPDVÕQÕ� LoHULU� �����
gUJ�Q� H÷LWLPH� J|UH� \DSÕODQPÕú� �QLYHUVLWHOHU�� &29,'����
QHGHQL\OH� RUWD\D� oÕNDQ� EX� NUL]GH� GHUVOHUL� YH� SURJUDPODUÕ�
GHYDP�HWWLUPHN�LoLQ�KÕ]OÕ�ELU�o|]�P�RODUDN�\�]�\�]H�H÷LWLPLQ�
\HULQH� ZHE� WDEDQOÕ� X]DNWDQ� H÷LWLP� oDOÕúPDODUÕQD� EDúODPÕú��
DFLO�X]DNWDQ�H÷LWLPH�JHoLú�\DSPÕúWÕU�����
hONHPL]GH� GH� SDQGHPL� LODQ� HGLOPHVLQGHQ� KHPHQ� VRQUD�
<�NVHN|÷UHWLP� .XUXOX¶QXQ� �<g.�� W�P� \�NVHN|÷UHWLP�
NXUXPODUÕQGD� H÷LWLPH� �� KDIWD� DUD� YHULOGL÷LQL� GX\XUPDVÕQÕQ�
DUGÕQGDQ�$NGHQL]� hQLYHUVLWHVL� 6HQDWRVX�� ���������� EDKDU�
G|QHPLQLQ�VHQNURQ�\D�GD�DVHQNURQ�úHNLOGH�X]DNWDQ�H÷LWLPOH�
V�UG�U�OPHVL�NDUDUÕQÕ�DOGÕ��%X�G|QHP�KÕ]OD�DOÕQDQ�|QOHPOHU�
LOH� YHULOHQ� H÷LWLP� VRQUDVÕQGD� H÷LWLPLQ� DNVDPDVÕQÕQ� |Q�QH�
JHoLOPH\H� oDOÕúÕOGÕ� ����� ���������� H÷LWLP� G|QHPLQGH� LVH�
SODQODQPÕú�ELU�X]DNWDQ�H÷LWLP�SURJUDPÕ�KD]ÕUODQGÕ�YH�X\JX�
ODQGÕ�
%X�oDOÕúPD�$NGHQL]�hQLYHUVLWHVLQGH�����������H÷LWLP�G|QH�
PLQGH�SODQOÕ�úHNLOGH�X\JXODQDQ�X]DNWDQ�H÷LWLP�SURJUDPÕQÕQ�
GH÷HUOHQGLULOPHVLQL�DPDoODPDNWDGÕU��

/-:-i�^M�Al6<-5
dDOÕúPD�����������H÷LWLP�G|QHPLQGH�$NGHQL]�hQLYHUVLWHVL�
7ÕS� )DN�OWHVLQGH� �'|QHP� �� GHQ� G|QHP� �¶H� NDGDU� �� H÷LWLP�
J|UHQ�WRSODP������|÷UHQFL�LOH�\�U�W�OG����7DEOR�,�����

Tablo  I: ����������'|QHP�����|÷UHQFL�VD\ÕODUÕ��

dDOÕúPDGD�SURJUDP�GH÷HUOHQGLUPH�\|QWHPOHULQGHQ�ELU�WDQHVL�
RODQ� /RJLF� PRGHO� NXOODQÕOGÕ�� /RJLF� PRGHO�� VLVWHPDWLN� YH�
J|UVHO� \ROOD�� SURJUDPÕQ� V�UG�U�OPHVLQGH� HWNLOL� ND\QDNODU��
HWNLQOLNOHU��XODúPDN�LVWHQLOHQ�VRQXo�YH�GH÷LúLPOHUL�VXQPDN�YH�
SD\ODúPDN� LoLQ� NXOODQÕODQ� LGHDO� \|QWHPOHUGHQ� ELU� WDQHVLGLU��
3URJUDPÕQ� DOWÕQGD� \DWDQ� YDUVD\ÕP� YH� WHRUL� ÕúÕ÷ÕQGD�� KDQJL�
HWNLQOLNOHULQ� GL÷HUOHULQGHQ� |QFH� JHOPHVL� JHUHNWL÷LQL� YH�
DPDoODQDQ� oÕNWÕODUD� QDVÕO� XODúÕOGÕ÷ÕQÕ� J|VWHUHQ� JUDILNVHO�
úHNLOOHU�ROXúWXUXOPDNWDGÕU��/RJLF�PRGHO�\DNODúÕPÕ�SURJUDPÕQ�
V�UG�U�OG�÷��G|QHP� LoLQGH�NXOODQÕODELOHFHN�ELU�\|QHWLP�YH�
GH÷HUOHQGLUPH� DUDFÕGÕU�� (÷LWLP� SURJUDPÕQÕQ� HWNLOL� KDOH�
JHOPHVL�LoLQ�GH�IÕUVDWODU�VXQPDNWDGÕU��3URJUDPÕQ�JHOLúWLULOPH�

VL�YH�GH÷HUOHQGLUPH�DúDPDVÕQGD�³1H�oDOÕúÕU"´�� ³1LoLQ´�JLEL�
VRUXODUÕQ�\DQÕWODUÕQÕQ�EXOXQPDVÕQÕ�GD�VD÷ODPDNWDGÕU������
0RGHO� NDSVDPÕQGD� JLUGL�� HWNLQOLN�� �U�Q� YH� oÕNWÕODU� GH÷HU�
OHQGLULOGL���

.ÕVD�KHGHIOL�oÕNWÕODUGD�|÷UHQFLOHULQ�VÕQDY�EDúDUÕ�SXDQODUÕ�YH�
H÷LWLPGHQ�PHPQXQL\HWOHUL�GH÷HUOHQGLULOGL��9HUL�WRSODPD�DUDFÕ�
RODUDN� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� JHOLúWLULOHQ�� |÷UHQFLOHUH� DLW�
ED]Õ�NLúLVHO�ELOJLOHU�YH�oDOÕúPDQÕQ�DPDFÕQD�X\JXQ�J|U�úOHUL�
QLQ� VRUJXODQGÕ÷Õ� ELU� DQNHW� NXOODQÕOGÕ�� dDOÕúPDQÕQ�
NDWÕOÕPFÕODUÕQÕ� ���������� |÷UHWLP� \ÕOÕQGD� VDOJÕQ� V�UHFLQLQ�
EDúODGÕ÷Õ�G|QHPGH�'|QHP����¶WH�RODQ�7ÕS�)DN�OWHVL�|÷UHQFLO�
HUL� ROXúWXUGX�� $UDúWÕUPD� DQNHWL� $NGHQL]� hQLYHUVLWHVL� 7ÕS�
)DN�OWHVL¶QGHNL� |÷UHQFLOHUH� *RRJOH� )RUP� HOHNWURQLN� DQNHWL�
NXOODQÕODUDN�H�SRVWDODUÕ� DUDFÕOÕ÷Õ\OD�XODúWÕUÕOGÕ��*HUL�ELOGLULP�
OHUH� YHULOHQ� \DQÕW� VD\Õ� YH� \�]GHOHUL� 7DEOR� ,,¶GH� J|VWHULOGL��
$QDOL]OHUGH� \�]GH� GH÷HUOHUH� \HU� YHULOGL��$oÕN� XoOX� VRUXODUD�
YHULOHQ� \DQÕWODU� GH÷HUOHQGLULOHUHN� EHOOL� WHPDODU� DOWÕQGD�
WRSODQGÕ��

Tablo II: 8]DNWDQ� H÷LWLPH� LOLúNLQ� |÷UHQFL� J|U�úOHUL� ���� VRUXGDQ� �� WDQHVL�
X]DNWDQ�H÷LWLP�LOH�LOJLOL���NDWÕOÕ\RUXP��oRN�NDWÕOÕ\RUXP�\�]GH�GD÷ÕOÕPÕ���

BULGULAR
/RJLF�PRGHOLQ� ROXúWXUXOPDVÕQGD� VRUXQ�� DPDo� YH� YDUVD\ÕP�
ODUÕQ� ROXúWXUXOPDVÕ� SURJUDPÕQ� JHOLúWLULOPHVLQGH� YH� GH÷HU�
OHQGLULOPHVLQGH�|QHPOL�ELU�EDVDPDNWÕU��

;7:=6
�'�Q\D¶GD������\ÕOÕ�0DUW�D\ÕQGD�SDQGHPLQLQ�RUWD\D�oÕNPDVÕ��
EX�V�UHoOH�ELUOLNWH� WÕS�H÷LWLPLQGH�X]DNWDQ�H÷LWLPH�JHoLOPHVL�
ELU� VRUXQ� RODUDN� RUWD\D� oÕNPÕú� YH� DFLO� |QHPOHU� DOÕQPÕúWÕU��
8\JXODQDQ� EX� X]DNWDQ� H÷LWLP� \|QWHPLQGH� WÕS� H÷LWLPL� LoLQ�
HWNLQOL÷L� DUDúWÕUPD\D� GH÷HUGLU�� %X� HWNLQOL÷L� L]OHPHN� LoLQ�
VLVWHPDWLN�ELU�PRGHOH�JHUHNVLQLP�YDUGÕU�

)5)i
���������� H÷LWLP� G|QHPLQGH� SODQOÕ� RODUDN� X\JXODQDQ�
X]DNWDQ� H÷LWLPLQ� HWNLQOL÷LQLQ� /RJLF� PRGHO� LOH� GH÷HUOHQGLU�
LOPHVL��DPDoODQPDNWDGÕU�

>):;)A15
3DQGHPL�G|QHPLQGH�X\JXODQDQ�X]DNWDQ�H÷LWLP��
��GLQDPLN�YH�JHQLú�JUXSODUD�\|QHOLN�PHNDQ�VRUXQX�
��ROPDNVÕ]ÕQ�H÷LWLPLQ�V�UG�U�OPHVLQL�
��H÷LWLPLQ�\DOQÕ]FD�XOXVDO�GH÷LO�XOXVODUDUDVÕ�VWDQGDUWODU�GD�
���J|]HWLOHUHN�\DSÕODQGÕUÕOPDVÕQÕ�
��HVQHN�YH�REMHNWLI�|OoPH�GH÷HUOHQGLUPH\H�
��RODQDN�WDQÕPDVÕQÕ�
��J|UVHO�LúLWVHO�H÷LWLPH�IÕUVDW�YHUHQ�WHNQRORMLOHULQ�NXOODQÕPÕ�LOH�
���LoHUL÷L�GDKD�oRN�]HQJLQOHúWLULOPLú�YH�|÷UHQFL\L�PRWLYH�HGHQ�
���|UQHNOHULQ�VXQXOPDVÕQÕ�
��H÷LWLP�SURJUDPÕQGD�VXQXODQ�PDWHU\DOL�GHIDODUFD�L]OHQPHVLQL�
���YH�JHUL�ELOGLULP��DOÕQPDVÕQÕ�VD÷ODU������

/ʈ:,ʈ4-:��
������������H÷LWLP�G|QHPLQGH�G|QHP���YH����DUDVÕQGD�RODQ�
��WRSODP������|÷UHQFL�YH�����|÷UHWLP��\HVL�LoLQ�FDQOÕ�\D\ÕQ�
��YH�N�o�N�JUXS�X\JXODPDODUÕ�RODQDNODUÕ�VXQDQ�0LFURVRIW�
7HDPV�(÷LWLP�3URJUDPÕ�
��+HU�ELU�|÷UHWLP��\HVL�LoLQ�0LFURVRIW�7HDPV�LoHULVLQGH�
��oHYULPLoL�VÕQÕIODU
��g÷UHWLP��\HOHULQLQ�GHUV�DQODWÕPÕ�LoLQ�'HNDQOÕNWD�ELOJLVD\DU��
���NDPHUD�YH�PLNURIRQ�LOH�GRQDWÕODQ����GHUVOL÷LQ�G�]HQOHQPHVL��
��$OW�\DSÕVÕ�ROPD\DQ�|÷UHQFLOHU�LoLQ����ELOJLVD\DU�WHPLQL�
��3UDWLN�YLGHRODUÕQÕQ�VLVWHPH�\�NOHQPHVL
��'HUV�SURJUDPÕ�GH÷LúLNOLNOHUL�QHGHQL\OH�WHODIL�H÷LWLPOHUL
��$NDGHPLN�6ÕQDY�2WRPDV\RQ�6LVWHPL��$626���VRUX�EDQNDVÕ�
��LOH�oHYULPLoL�VÕQDY�X\JXODPDODUÕ
��$OWÕ�GHID�X\JXODQDQ�|÷UHWLP��\HVL�JHOLúLP�SURJUDPODUÕ�
��7ÕS�)DN�OWHVL�dHYULPLoL�6ÕQDY�8\JXODPD�(VDVODUÕ�
���<|QHUJHVL�

-<3ʈ64ʈ34-:
-ɦQ\QU�XZWOZIUÜ#
��*�]�G|QHPLQGH�W�P�WHRULN�GHUVOHU�oHYULPLoL�RODUDN�
���SODQODQGÕ�
��0XWODND�\�]�\�]H�YHULOPHVL�JHUHNHQ�X\JXODPDOÕ�GHUVOHU�
���EDKDU�G|QHPLQGH�����KDIWDOÕN�WHODIL�SUDWLNOHU�
���úHNOLQGH�SODQODQGÕ�

gOoPH��GH÷HUOHQGLUPH�
��dHYULPLoL�6ÕQDY�(VDVODUÕ�KD]ÕUODQGÕ�
��g÷UHQFLOHUH�VÕQDY�DQDOL]OHULQL�ELUH\VHO�RODUDN�J|UPH�LPNDQÕ�
���VD÷OD\DFDN�DOW\DSÕ�KD]ÕUODQGÕ�

(��VÕQDY¶ÕQ�
��VRUX�DQDOL]OHUL�\DSÕOGÕ�
��NDSVDP�JHoHUOL÷L�KHVDSODQGÕ�
��J�YHQLUOL÷L��FURQEDFK�DOID��KHVDSODQGÕ�
��NDEXO�HGLOHELOLUOLN�LQGHNVL�KHVDSODQGÕ�

g÷UHQFLOHU�øoLQ�
��:KDWV$SS�GHVWHN�KDWWÕ�ROXúWXUXOGX��
��:KDWV$SS�WHPVLOFLOHU�JUXEX�ROXúWXUXOGX���'|QHP�����
��6ÕQDY�LWLUD]ODUÕ�LoLQ�HVLQDYWLS#DNGHQL]�HGX�WU�PDLO�DGUHVL�
���WDQÕPODQGÕ�
��*HUHNOL�RODQ�YLGHR�YH�ELOJLOHQGLUPH�PHWLQOHUL�KD]ÕUODQGÕ�

��)DUNOÕ�LOHWLúLP�NDQDOODUÕ�NXOODQÕODUDN�
����FDQOÕ�\D\ÕQODU��H�SRVWD�YE���VÕQDYODU�LOH�LOJLOL�
����ELOJLOHQGLUPHOHU�\DSÕOGÕ�
��g÷UHQFLOHUL�VÕQDY�VLVWHPLQH�DOÕúWÕUPDN�DPDFÕ�LOH�JHUHNOL�
���J|U�OG�÷�QGH�ELUGHQ�ID]OD���GHQHPH�VÕQDYODUÕ�\DSÕOGÕ�
��g÷UHQFLOHUH�oHYULPLoL�DQODWÕODQ�GHUVOHUH�HULúLP�LPNDQÕ��
���YHULOHFHN�RODQDNODU�SODQODQGÕ��

8ZWOZIU�LMɦMZTMVLQZUM�QtQV#
��g÷UHQFLOHU�YH�|÷UHWLP��\HOHULQGHQ�JHUL�ELOGLULPOHU�DOÕQGÕ�

lɦZM\QU�MTMUIVTIZÜ�QtQV#
��:KDWV$SS�GHVWHN�KDWWÕ�ROXúWXUXOGX�
��dHYULPLoL�YH�\�]�\�]H��RODUDN�0LFURVRIW�7HDPV�
���X\JXODPDVÕQÕQ�NXOODQÕPÕQD�\|QHOLN�H÷LWLPOHU�G�]HQOHQGL�
��$NDGHPLN�NXUXO�WRSODQWÕODUÕQGD�0LFURVRIW�7HDPV�DOW�
���\DSÕVÕ�WDQÕWÕOGÕ�
��dHYULPLoL�SUREOHPH�GD\DOÕ�|÷UHQPH\H�
���\|QHOLN�ELOJLOHQGLUPH�WRSODQWÕVÕ�\DSÕOGÕ�
��'HNDQOÕN�LoHULVLQGH�N�o�N�VÕQÕIODUGD�KHU�ELU�$QDELOLP�GDOÕ�
���LoLQ�D\UÕ�RODQ�(��.DPS�V���|÷UHWLP��\HVLQLQ�GHUVLQL�
���DQODWDELOHFH÷L��LoHULVLQGH�ELOJLVD\DU��NDPHUD�YH�
���PLNURIRQ�RODQ�ELU�VÕQÕI��ROXúWXUXOGX�
��7�P�E|O�POHUH�NDPHUD�YH�PLNURIRQ�WHPLQ�HGLOPHVL�LoLQ�
���VDWÕQ�DOPDODU�\DSÕOGÕ�
��(��NDPS�VWH���WHNQLN�SHUVRQHO�J|UHYOHQGLULOGL�
��'HUVOHUH�ND\ÕW�DOPD�]RUXQOXOX÷X�JHWLULOGL�
��'DQÕúPDQOÕN�LoLQ�DOW�\DSÕ�ROXúWXUXOGX�
��0DNDOH�VDDWL�X\JXODPDVÕ�oHYULPLoL�SODQODQGÕ�
��g÷UHWLP��\HVL�JHOLúLP�X\JXODPDVÕ�NDSVDPÕQGD�DOWÕ�
���oHYULPLoL�H÷LWLP�YHULOGL�

m:m64-:�
��+HU�G|QHP�YH�VWDM�LoLQ�VDQDO�VÕQÕI�ROXúWXUXOGX�
��3UDWLN�GHUVOHUGHQ�ED]ÕODUÕ�0LFURVRIW�7HDPV�SODWIRUPXQD�
���\�NOHQGL�YH�oHYULPLoL�RODUDN�DQODWÕOGÕ�
��7�P�G|QHP�|÷UHQFL�WHPVLOFLOHULQGHQ�DUDOÕNODUOD�JHUL�
���ELOGLULPOHU�DOÕQGÕ�
��'|QHP�������GHUV�SURJUDPÕ�|÷UHQFLOHULQ�LVWH÷L�
���GR÷UXOWXVXQGD�\HQLGHQ�G�]HQOHQGL�
��'|QHP���GHUV�SURJUDPÕ�WHRULN�GHUVOHULQLQ�ELU�NÕVPÕ�
���EDKDU�G|QHPLQH�ND\GÕUÕOGÕ�
��'|QHP��¶WH�NXUXO�VÕQDYÕ�|QFHVLQGH�ELU�KDIWD�HN�
���oDOÕúPD�V�UHVL�YHULOGL��
��'|QHP���VWDM�NXUXOX�VRQUDVÕQD�ELU�KDIWD�HN�VHUEHVW�
���oDOÕúPD�HNOHQGL��
��'|QHP����URORML�VWDMÕ�LNL�KDIWDGDQ�ELU�KDIWD\D�LQGLULOGL�
��'|QHP���ROXS�'|QHP��¶WHNL�WHRULN�GHUVOHUH�NDWÕOPDN�
���LVWH\HQ�|÷UHQFLOHUH�NDWÕOÕP�LPNDQÕ�VD÷ODQGÕ�
��8\JXODQDQ�����VÕQDYÕQ�KHU�ELULQLQ�J�YHQLUOL÷L�YH�JHoHUOLOL÷L�
��������YH��]HULQGH�RODUDN�KHVDSODQGÕ���
��:KDWV$SS�GHVWHN�KDWWÕ�LOH�VÕQDY�DQÕQGD�\DúDQDQ�VRUXQODU��
���JLGHULOGL��g÷UHQFLOHULQ�VÕQDYD�ED÷ODQPDVÕ��WHNQLN�
���DNVDNOÕNODU�YE��
��*HUHN�GX\XODQ�YLGHR�YH�ELOJLOHQGLUPH�PHWLQOHUL�
���ZHE�VD\IDVÕQGD�\D\ÕQODQGÕ�
��'HUVOHULQ�ND\GÕ�DOÕQGÕ�YH�|÷UHQFLOHUH�oHYULPLoL�DQODWÕODQ�

���GHUVOHUH�HULúLP�LPNkQÕ�VD÷ODQGÕ�
��7�P�|÷UHQFLOHUH�oHYULPLoL�GDQÕúPDQOÕN�KL]PHWL�YHULOGL�
��0DNDOH�VDDWL�X\JXODPDVÕ���'|QHP�,,¶GH��3'g�NRQXODUÕ�LOH�
��LOLúNLOL�ROPDN��]HUH�ROJX�VXQXPX��DUDúWÕUPD�PDNDOHVL�YH�
��GHUOHPH�ROPDN��]HUH�\ÕOGD���NH]���¶HU�RWXUXP�KDOLQGH�X\JX
��ODQDQ��IDUNOÕ�DUDúWÕUPD�\|QWHPOHUL�YH�PDNDOH�oHúLWOHULQLQ�
��WDQÕWÕOPDVÕ�DPDoODQDQ�ELU�N�o�N�JUXS�oDOÕúPDVÕ��KHU�RWXUXP�
��LNL�VDDW�RODFDN�úHNLOGH�oHYULPLoL�RODUDN�\DSÕOGÕ�
��g÷UHWLP��\HVL�JHOLúLP�X\JXODPDVÕ�NDSVDPÕQGD�DOWÕ�
���oHYULPLoL�H÷LWLP�YHULOGL�

i13<14):
lɦZMVKQTMZQV�]bIS\IV�MɦQ\QULM�
JI̫IZÜ�L]Z]UTIZÜ
'|QHP���GH�SDQGHPL�G|QHPLQGH�����������H÷LWLP�\ÕOÕQGD�
X\JXODQDQ�VÕQDYODU������������\ÕOÕQGD�X\JXODQDQ�VÕQDYODUOD�
NDUúÕODúWÕUÕOGÕ÷ÕQGD��QRW�RUWDODPDVÕQÕQ�GDKD�\�NVHN�ROGX÷X�YH�
EDúDUÕ�RUWDODPDODUÕQÕQ��JHoHUOL�QRW�RUWDODPDVÕ�RODQ����YH��]HUL�
QRW� DOPD�� GD� GDKD� \�NVHN� ROGX÷X� J|U�OG�� �*UDILN� �������
$QFDN�SODQOÕ�oHYULPLoL�H÷LWLP�G|QHPLQGH�������������$626�
��$NDGHPLN�6ÕQDY�2WRPDV\RQ�6LVWHPL��VRUX�EDQNDVÕ���]HULQ�
GHQ�\DSÕOPDVÕ�X\JXQ�KDOH�JHOHQ�oHYULPLoL�VÕQDYODUGD�EDúDUÕ�
YH� QRW� RUWDODPDODUÕQÕQ� ���������� H÷LWLP� G|QHPLQH� EHQ]HU�
ROGX÷X���QRW�RUWDODPD�YH�EDúDUÕ�RUWDODPDODUÕQÕQ�ELU�|QFHNL�\ÕOD�
\DQL� SDQGHPLQLQ� EDúODGÕ÷Õ� YH� DFLO� RODUDN� X]DNWDQ� H÷LWLPH�
JHoLOHQ� ���������� H÷LWLP� \ÕOÕQD� NÕ\DVOD� WHNUDU� G�úW�÷��
J|]OHQGL��$\QÕ� GXUXP� G|QHP� �� YH� G|QHP� �� EDúDUÕ� GXUXP�
ODUÕQGD�GD�WHVSLW�HGLOGL��*UDILN������

Grafik 1: '|QHP�������VRQ��o�\ÕO�QRW�RUWDODPDODUÕ�

Grafik 2: '|QHP�������VRQ��o�\ÕO�EDúDUÕ�RUWDODPDODUÕ���
 

*UDILN����$.8=(0�YH�$626�LOH�\DSÕODQ�VÕQDYODUÕQ�QRW�RUWDODPDODUÕ�
 
$626�VRUX�EDQNDVÕ�LOH�\DSÕODQ�VÕQDYODUÕQ�
GH÷HUOHQGLULOPHVL
���������� H÷LWLP� \ÕOÕQGD� $626� VRUX� EDQNDVÕ� �]HULQGHQ�
WRSODP� ���� VÕQDY� JHUoHNOHúWLULOGL�� 6ÕQDY� VRQUDVÕQGD� VÕQDY�
DQDOL]OHUL� \DSÕOGÕ�� VÕQDYODUÕQ� J�YHQLUOL÷L� YH� JHoHUOLOL÷L�
EHOLUOHQGL��$\UÕFD�\DSÕODQ� VRUX� DQDOL]OHUL� LOH� VRUXODUÕQ�NDEXO�
HGLOHELOLU�HQGHNVL���.XGHU�5LFKDUGVRQ����YH�.XGHU�5LFKDUG�
VRQ� ��� GH÷HUOHUL�� � &URQEDFK
V� DOSKD� GH÷HUOHUL� YH� WHVWLQ�
J�oO�O�÷��� |÷UHQFLOHU� WDUDIÕQGDQ� GR÷UX� FHYDSODPD� RUDQODUÕ�
KHVDSODQGÕ��|÷UHWLP��\HOHULQH�JHUL�ELOGLULP�RODUDN�J|QGHULOGL�
�7DEOR�,,,��

Tablo III:�8\JXODQDQ�VÕQDYODUGD�\DSÕODQ�VÕQDY�DQDOL]OHUL�

lɦZMVKQTMZQV�UMUV]VQaM\�L]Z]UTIZÜ
g÷UHQFLOHULQ� PHPQXQL\HW� � GXUXPODUÕQÕ� EHOLUOHPHN� LoLQ�
X]DNWDQ�H÷LWLP�LOH�LOJLOL�DúD÷ÕGD�\HU�DODQ�VRUXODU�\|QHOWLOGL�
���dHYULPLoL�VHQNURQ�GHUVOHUH�]DPDQÕQGD�YH�G�]HQOL�
����RODUDN�NDWÕOGÕP�
���dHYULPLoL�H÷LWLPH�LOLúNLQ�\DSÕODQ�ELOJLOHQGLUPHOHU�
����\HWHUOL\GL�
���8]DNWDQ�|÷UHWLPH�LOLúNLQ�VRUXQ�\DúDGÕ÷ÕPGD�WHNQLN�
����GHVWHN�DODELOGLP��
���dHYULPLoL�SODWIRUP��]HULQGHQ�GHUV�PDWHU\DOOHUL�
����YH�GRN�PDQODUD�NROD\FD�XODúDELOGLP�
���dHYULPLoL�H÷LWLP�V�UHFLQGH�ND\ÕW�DOWÕQD�DOÕQDQ�
����GHUVOHUL�WHNUDU�L]OH\HELOPHN�\DUDUOÕ\GÕ�
���'HUVOHU�\�]�\�]H�H÷LWLPGH�ROGX÷X�JLEL�D\QÕ�LoHULN�
����YH�V�UHGH�DQODWÕOGÕ�
���dHYULPLoL�H÷LWLPGH�GH�|÷UHWLP��\HVL�LOH�HWNLOHúLP�VD÷ODQGÕ��
���7HRULN�GHUVOHU�\�]�\�]H�GHUVOHU�NDGDU�HWNLOL\GL�
���7HRULN�GHUVOHUGH�IDUNOÕ�|÷UHWLP�\|QWHPOHUL�NXOODQÕOGÕ�
�����dHYULPLoL�H÷LWLPOHUGH�NXOODQÕODQ�0LFURVRIW�7HDPV
GH
�������H÷LWLP�SURJUDPÕQÕ�WDNLS�HWPHN�NROD\GÕ�
����dHYULPLoL�\DSÕODQ�X\JXODPDOÕ�GHUVOHU�HWNLOL\GL�
����dHYULPLoL�H÷LWLPOHU�SDQGHPLGHQ�VRQUD�GD�GHYDP�HWPHOL��
����6ÕQDYODUD�LOLúNLQ�\|QHUJHOHU�DoÕN�YH�DQODúÕOÕUGÕ�
����6ÕQDYODU�LoLQ�YHULOHQ�V�UH�\HWHUOL\GL��
����6ÕQDYODUGD�DOW�\DSÕ�VRUXQX�\DúDPDGÕP�

���� dHYULPLoL� VÕQDYODU� VÕUDVÕQGD� NDUúÕODúWÕ÷ÕP� VRUXQODUGD�
H÷LWLPGHQ�VRUXPOX�NLúLOHUGHQ�GHVWHN�DODELOGLP�
����$626�VRUX�EDQNDVÕQÕQ�NXOODQÕPÕQGD�NHQGLPL�
������\HWHUOL�KLVVHGL\RUXP�
9HULOHQ�JHUL�ELOGLULP�OHU�DQDOL]�HGLOGL÷LQGH��oHYULPLoL�H÷LWLP�
OHUH�NDWÕOÕP�V�UHFL�DoÕVÕQGDQ�DQNHWH�\DQÕW�YHUHQ�|÷UHQFLOHUGHQ�
ELULQFL� VÕQÕI� �������� YH� EHúLQFL� VÕQÕI� �������� |÷UHQFLOHUL�
ROGX÷X� J|]OHPOHQGL�� dHYULPLoL� H÷LWLPH� LOLúNLQ� \DSÕODQ�
ELOJLOHQGLUPHOHULQ� \HWHUOL� ROGX÷XQX� G�ú�QHQOHULQ� VÕUD\OD�
\�]GH�GH÷HUOHUL�����������������������������������RODUDN�
GH÷LúPHNWH\GL��³dHYULPLoL�SODWIRUP��]HULQGHQ�GHUV�PDWHU\�
DOOHUL�YH�GRN�PDQODUD�NROD\FD�XODúDELOGLP�´�|QHUPHVLQH�W�P�
VÕQÕIODUGD�RNX\DQ�|÷UHQFLOHULQ�\DUÕVÕQGDQ�ID]ODVÕ�NDWÕOÕ\RUXP�
\DQÕWÕQÕ� YHUGL�� g÷UHQFLOHULQ� E�\�N� oR÷XQOX÷X� ³dHYULPLoL�
H÷LWLP� V�UHFLQGH� ND\ÕW� DOWÕQD� DOÕQDQ� GHUVOHUL� WHNUDU� L]OH\H�
ELOPHN�\DUDUOÕ\GÕ�´�VHoHQH÷LQH�³NDWÕOÕ\RUXP��³�\DQÕWÕQÕ�YHUGL�
�7DEOR�,,��
7DEOR� ,9¶GH� |÷UHQFLOHULQ� X]DNWDQ� H÷LWLPLQ� |]HOOLNOHULQH�
LOLúNLQ� YHUGLNOHUL� \DQÕWODU� J|VWHULOGL�� ³'HUVOHU� \�]� \�]H�
H÷LWLPGH�ROGX÷X�JLEL�D\QÕ�LoHULN�YH�V�UHGH�DQODWÕOGÕ�´�LIDGHV�
LQH� ELULQFL� VÕQÕIWDQ� EHúLQFL� VÕQÕID� \�]GHOHU� �� ������ �������
������� ������ YH� ������ RODUDN� GD÷ÕOPDNWD\GÕ�� 7HRULN�
GHUVOHULQ� \�]� \�]H� GHUVOHU� NDGDU� HWNLOL� ROGX÷XQX� G�ú�QHQ�
|÷UHQFLOHULQGHQ�ELULQFL�VÕQÕI�|÷UHQFLOHUL��������EHúLQFL�VÕQÕI�
|÷UHQFLOHUL�LVH�������RUDQÕQGD�NDWÕOGÕ÷ÕQÕ�EHOLUWWL��dHYULPLoL�
\DSÕODQ�X\JXODPDODUÕQ�HWNLQ�ROGX÷XQX�G�ú�QHQOHULQ�\�]GHOHUL�
LVH�HQ�G�ú�N������HQ�\�NVHN������¶GLU��³dHYULPLoL�H÷LWLPOHU�
SDQGHPLGHQ� VRQUD� GD� GHYDP� HWPHOL�´� LIDGHVLQH� G|QHP� ��
|÷UHQFLOHULQLQ� ���¶VL� GHYDP� HWPHVL� JHUHNWL÷L� \|Q�QGH�
NDWÕOÕ\RUXP�\DQÕWÕ�YHUGL��

Tablo IV: 8]DNWDQ�H÷LWLPGH�|÷UHQFLOHULQ�H÷LWLP�V�UHFLQH�LOLúNLQ�J|U�úOHUL�
������������������NDWÕOÕ\RUXP��oRN�NDWÕOÕ\RUXP�\�]GH�GD÷ÕOÕPÕ��

6ÕQDY�YH� VÕQDY� DOW� \DSÕVÕQD� LOLúNLQ�J|U�úOHUL� LVH�7DEOR�9¶GH�
VXQXOGX�� g÷UHQFLOHULQ� LIDGHOHUH� YHUGLNOHUL� \DQÕWODU� VÕQÕIODUD�
J|UH�EHQ]HU�H÷LOLP�J|VWHUPHNWH\GL��

|÷UHQFLOHUL�NDWÕOPD\D�WHúYLN�HWWL÷LQL�ELOGLUPLúOHUGLU��g÷UHQFL�
PHPQXQL\HWL� LOH� WHNQLN�NRQXODU� DUDVÕQGD� LVWDWLVWLNVHO�RODUDN�
DQODPOÕ� ELU� LOLúNL� EXOXQPXúWXU� �U� �������� S� �������� ��������
%L]LP�oDOÕúPDPÕ]GD�X]DNWDQ�H÷LWLP�YHULPOL�EXOXQPXú�DQFDN�
|÷UHQFLOHULQ� GHUVH� DNWLI� NDWÕOÕPÕ� G�ú�N� ROPXúWXU�� %LU� GL÷HU�
oDOÕúPDGD� LVH�� VDOJÕQ� G|QHPLQGH� JHUoHNOHúWLULOHQ� X]DNWDQ�
|÷UHWLPGHQ� \�]� \�]H� H÷LWLPH� NÕ\DVOD� GDKD� oRN� \DUDU�
J|UG�÷�Q�� LIDGH� HGHQ� �������� YH� JHOHFHNWH� X]DNWDQ�
|÷UHWLPLQ� H÷LWLP� V�UHFLQGH� \HU� DOPDVÕQÕQ� \DUDUOÕ� RODFD÷ÕQÕ�
G�ú�QHQ� |÷UHQFLOHU� ������ D]ÕQOÕNWDGÕU� ������ � (NLP� ����
GH�
���� WÕS� IDN�OWHVL� |÷UHQFLVL� LOH� \DSÕODQ� oDOÕúPDGD� LVH�
NDWÕOÕPFÕODUÕQ� oR÷XQOX÷XQXQ� �Q ����� ������� oHYULPLoL�
GHUVOHULQ� ]DPDQ� ND]DQGÕUDQ� \DUDUÕQD� NDWÕOPDGÕ÷Õ� YH� ���
|÷UHQFLQLQ���������FDQOÕ�GHUVOHULQ�oHYULPLoL�GHUVOHUH�NÕ\DVOD�
|÷UHWPHQOHUOH� ED÷ODQWÕ� LoLQ� GDKD� JHQLú� ELU� DODQ� VXQGX÷XQX�
VDYXQGX÷X� EXOXQPXúWXU�� $\QÕ� |÷UHQFLOHU� ���� |÷UHQFL�
�������� oHYULPLoL� GHUVOHUGH� FDQOÕ� GHUVOHUH� J|UH� GDKD� D]�
GLNNDWOL�ROGXNODUÕQÕ�YH����
L���������SDQGHPL�VRQUDVÕQGD�EX�
GHUVOHUH� NDWÕOPD\D� LVWHNOL� ROPDGÕ÷ÕQÕ� EHOLUWHQ� LIDGHOHU�
YHUPLúOHUGLU�� 5DMDE� YH� DUN��� &29,'���� VDOJÕQÕ� VÕUDVÕQGD�
X]DNWDQ� |÷UHWLP� V�UHFLQGH� ELOGLULOHQ� ]RUOXNODU� DUDVÕQGD�
LOHWLúLP�� |÷UHQFL� GH÷HUOHQGLUPHVL�� WHNQRORML� DUDoODUÕQÕQ�
NXOODQÕPÕ�� oHYULP� LoL� GHQH\LPVL]OLN�� VDOJÕQOD� LOLúNLOL� DQNVL�
\HWH��PRWLYDV\RQ�HNVLNOL÷L��VWUHV��]DPDQ�\|QHWLPL�YH�WHNQRIR�
EL\L� WDQÕPODPÕúWÕU� � �������� %X� VRQXoODU� DUDúWÕUPDPÕ]ÕQ�
VXQGX÷X�EXOJXODU�LOH�EHQ]HUGLU�
&29,'����SDQGHPLVLQGH�WÕS�H÷LWLPLQGH�]RUODQPD�LOH�ELUOLN�
WH��|÷UHQFLOHU�LoLQ�IDUNOÕ�|÷UHQPH�RUWDPODUÕ�VD÷ODQPÕú�YH�WÕS�
H÷LWLPLQGH� |÷UHQPHQLQ� JHOLúWLULOPHVLQH� \|QHOLN� WDUWÕúPDODU�
J�QGHPH� JHOPLúWLU� ����� �� � � gUQH÷LQ�� ED]Õ� WÕS� H÷LWLFLOHU��
SDQGHPL�VRQUDVÕQGD�GD�\�]�\�]H��DPIL�GHUVOHULQLQ�oHYULPLoL�
\DSÕOPDVÕQÕ� |QHUPHNWHGLU�� 7ÕS� |÷UHQFLOHUL� |]HOOLNOH� NOLQLN�
|QFHVL� H÷LWLP� G|QHPLQGH� D÷ÕUOÕNOÕ� RODUDN� X\JXODQDQ� DPIL�
GHUVOHULQLQ� NHQGLOHULQL� NOLQLN� H÷LWLPH� \HWHULQFH� KD]ÕUOD�
PDGÕ÷ÕQÕ��HWNLOL�ELU�|÷UHQPH�\ROX�ROPDGÕ÷ÕQÕ�G�ú�QPHNWHGLU�
������$QFDN��WÕS�H÷LWLPLQGHNL�GH÷LúLNOLNOHULQ�\HWHUOL�ELOLPVHO�
NDQÕWODUD� GD\DOÕ� RODUDN� \DSÕOPDVÕ� |QHPOLGLU�� � &29,'����
SDQGHPLVLQGH� |÷UHQPH� LoLQ� QH\LQ� GDKD� HWNLOL� ROGX÷X�
NRQXVXQGD� X]ODúÕODQ� NDQÕWD� GD\DOÕ� ELU� \DNODúÕPGDQ� oRN��
LKWL\Do� GR÷UXOWXVXQGD� oHYULPLoL� |÷UHWLPH� \|QHOLN� E�W�QVHO�
ELU� \HQLGHQ� \DSÕODQGÕUPD\D� LKWL\Do� GX\XOGX÷X� DoÕNWÕU��
)DN�OWHPL]GH�SODQOÕ�H÷LWLPLQ�X\JXODQPD�V�UHFLQGH�\�]�\�]H�
X\JXODPDODUGD�X\JXODQDQ�3'g��PDNDOH�VDDWL�JLEL�X\JXODPD�
ODU�|÷UHWLP��\HOHUL� LoLQ�KD]ÕUODQDQ�oHYULPLoL�VÕQÕIODUGD������
|÷UHQFL�LOH�\�U�W�OP�úW�U���g÷UHQFLOHU�EX�X\JXODPDODUD�WDP�
NDWÕOÕP�VD÷ODPÕúODUGÕU��+HP�|÷UHQFL�KHP�GH�|÷UHWLP��\HOHUL�
QLQ�YHUGLNOHUL�JHUL�ELOGLULPOHU��LOH�X\JXODPDODUGDQ�PHPQXQL�
\HWLQ� oRN� \�NVHN� ROGX÷X� V|\OHQHELOLU�� $NWLI� |÷UHQPHQLQ�
oHYULPLoL� IRUPODUÕQÕQ� � JHOLúWLULOPH\H� LKWL\DFÕ� YDUGÕU� ������
dHYULPLoL� |÷UHWLPGH� VÕQÕI� RUWDPÕQÕQ� ELOJLQLQ� VXQXOPDVÕ�DN�
WDUÕOPDVÕ� LoLQ� GH÷LO�� DNWLI� |÷UHQPH� YH� |÷UHQHQ�H÷LWLFL�
HWNLOHúLPL� LoLQ� NXOODQÕOPDVÕ� |QHULOPHNWHGLU�� %X� ED÷ODPGD�
oHYULPLoL� G�]HQOHQHQ� N�o�N� JUXS� HWNLQOLNOHUL� LOH� LúELUOLNoL�
|÷UHQPH�RUWDPODUÕ�\DUDWÕODELOPHNWH�YH�HWNLOHúLP�DUWWÕUÕOPDN�
WDGÕU�������
g÷UHQFLOHULQ� X]DNWDQ� |÷UHWLP� V�UHFLQGH� \DSÕODQ� |OoPH� YH�
GH÷HUOHQGLUPH�X\JXODPDODUÕQD�\|QHOLN�J|U�úOHULQGH�\�]�\�]H�

G|QHPH� EHQ]HUOLN�� úHIIDIOÕN� YH� |÷UHQPH� KHGHIOHULQLQ�
J|]HWLOPHVL� NRQXODUÕQD� LOLúNLQ� \DQÕWODUÕ� ROGXNoD�GH÷LúNHQOLN�
J|VWHUPHNWHGLU��g÷UHQFLOHULQ��|OoPH�GH÷HUOHQGLUPH�V�UHFLQH�
LOLúNLQ�VRUXODUD�DoÕN�XoOX�RODUDN�YHUPLú�ROGXNODUÕ�\DQÕWODUÕQGD��
X\JXODQDQ� VÕQDYÕQ� oRN� J�YHQLOLU� ELU� VÕQDY� ROGX÷X� YH� GL÷HU�
IDN�OWHOHUH� J|UH� VÕQDYODUÕQ� ]RU� ROGX÷X� \|Q�QGH� ROGXNoD�
\R÷XQ� JHUL� ELOGLULPOHUL� ROPXúWXU�� � 3ODQOÕ� H÷LWLP�G|QHPLQGH�
VÕQDY� J�YHQOL÷L� YH� WHNQLN� DNVDNOÕNODU� ROPDN� �]HUH�� RUWDP�
NRúXOODUÕ�� � VRUXODUÕQ� ]RUOXN� GHUHFHOHUL� JLEL� VRUXQODUÕQ� W�P��
DúÕOPÕúWÕU��.RS\D�oHNPH�RODVÕOÕ÷Õ� G�ú�U�OP�úW�U��%X�GXUXP�
|÷UHQFLOHU�DUDVÕQGD�VRUXQODUD�\RO�DoPÕú�RODELOLU��3DQGHPLGH�
DFLO�X]DNWDQ�|÷UHWLP�V�UHFLQLQ�HWNLQOL÷LQH�\|QHOLN�DOÕQDQ�JHUL�
ELOGLULPOHUGH��|÷UHQFLOHULQ�HQ�oRN�VÕQDY�J�YHQOL÷L�YH�WHNQLN�
DNVDNOÕNODU� ROPDN� �]HUH�� RUWDP� NRúXOODUÕ�� VRUXODUÕQ� ]RUOXN�
GHUHFHOHUL�JLEL�VRUXQODUD�YXUJX�\DSPÕúWÕU�������
g÷UHQFLOHU�DUDVÕQGD�VWUHV�\DúD\DQODUÕQ�RUDQÕ�D]ÕPVDQPD\DFDN�
NDGDU� ID]ODGÕU�� g÷UHQFLOHU� DoÕN� XoOX� VRUXODUGD� HQ� oRN� EX�
G|QHPGH� \DúDGÕNODUÕ� VWUHVWHQ� EDKVHWPHNWHGLU�� 3DQGHPL�
V�UHFLQGH� |÷UHQFLOHULQ� L\LOLN� GXUXPODUÕQÕQ� V�UG�U�OPHVLQL�
GHVWHNOHPHN� DPDFÕ\OD�� IDUNOÕ� X\JXODPDODU� \DSÕOPÕúWÕU��
gUQH÷LQ���QLYHUVLWHQLQ�GHVWHNOHGL÷L�SURJUDPODU�LOH�oHYULPLoL�
H÷LWLP� � JUXSODUÕQD� JHoLú� WHúYLN� HGLOPLúWLU� ����� � &29,'����
SDQGHPLVL�� WÕS� IDN�OWHOHULQLQ�NUL]�GXUXPODUÕQGD�|÷UHQFLOHULQ�
UXKVDO�VD÷OÕNODUÕ�YH�L\LOLN�GXUXPODUÕQÕ�GHVWHNOH\LFL�X\JXODPD�
ODU�YH�EX�NRQXGD�H÷LWLOPLú�GDQÕúPDQODUD�VDKLS�ROPDODUÕ�JHUHN�
OLOL÷LQL�RUWD\D�NR\PDNWDGÕU�������
7HNQRORMLQLQ� DUWÕODUÕ� YH� HNVLOHUL\OH� DUWÕN� KD\DWÕPÕ]GD� YH�
H÷LWLPGH�GDKD�oRN�\HU�DODFD÷Õ�NDoÕQÕOPD]�ELU�JHUoHNWLU��8]DN�
WDQ� \DSÕODQ� |÷UHWLP� X\JXODPDODUÕQÕQ� HWNLQ� RODELOPHVL� YH�
DPDFD�XODúPDN�DGÕQD�HWNLOHúLPL�DUWÕUPDQÕQ�|QHPOL�ROGX÷X�ELU�
NH]�GDKD�RUWD\D�oÕNPÕúWÕU����

;76=i
&29,'����SDQGHPLVL�LOH�7ÕS�)DN�OWHOHULQGH�NXOODQÕPÕ�DUWDQ�
oHYULPLoL� |÷UHWLP� oRN� J�oO�� YH� HWNLOL� ELU� |÷UHWLP� DUDFÕ�
ROPDVÕQD�UD÷PHQ��\HWHULQFH�HWNLOHúLP�VD÷OD\DPDPDVÕ��WHNQLN�
VRUXQODU�YH�EHOLUVL]OLN�JLEL�QHGHQOHU�LOH�|÷UHQFLOHULQ�oHYULPLoL�
GHUVOHUL�GDKD�D]�WHUFLK�HWWLNOHUL�J|]OHPOHQPLúWLU��g÷UHQFLOHULQ�
NXUDPVDO�GHUVOHULQ�SDQGHPL�VRQUDVÕQGD�GD�oHYULPLoL�YHULOHEL�
OHFH÷L� DQFDN� X\JXODPDODUÕQ� WÕS� H÷LWLPLQLQ� ROPD]VD� ROPD]Õ�
ROGX÷X� YH� JHUoHN� NOLQLN� RUWDPODUGD� FDQOÕ� KDVWDODUOD�
oDOÕúPDQÕQ�WÕS�H÷LWLPL�LoLQ�KD\DWL�|QHP�WDúÕGÕ÷Õ�YH�WDPDPHQ�
oHYULPLoL� LOH� GH÷LúWLULOHPH\HFH÷LQL� WDPDPÕQD� \DNÕQÕQ� ÕQ�
EHOLUWPHVL�PHPQXQL\HW�YHULFLGLU�

<D]DU�.DWNÕODUÕ��)LNLU���1�%���<�ù��(�*��0�7��7DVDUÕP���1�%���
<�ù��� 'HQHWOHPH� �� (�*��� 0�7��� 9HUL� 7RSODQPDVÕ� YH�YH\D�
øúOHPHVL� ��1�%���<�ù��$�%�7���$QDOL]�YH�YH\D�<RUXP� ��1�%���
<�ù��5�d���/LWHUDW�U�7DUDPDVÕ���h�=���$�$���)�d���<D]Õ\Õ�<D]DQ�
�� 1�%��� <�ù��0�7��(�*��$�%�7��� (OHúWLUHO� øQFHOHPH� �� /�6���
$�)�.�ù��$�h��5�d�

dÕNDU�dDWÕúPDVÕ��<D]DUODUÕQ� EH\DQ� HGHFHN� oÕNDU� oDWÕúPDVÕ�
\RNWXU�

Finansal Destek: <D]DUODU� EX� oDOÕúPD� LoLQ� ILQDQVDO� GHVWHN�
DOPDGÕNODUÕQÕ�EH\DQ�HWPLúOHUGLU�



Tablo V: 8]DNWDQ�H÷LWLPGH�|÷UHQFLOHULQ�VÕQDY�VLVWHPLQH�LOLúNLQ�J|U�úOHUL
��NDWÕOÕ\RUXP��oRN�NDWÕOÕ\RUXP��\�]GH�GD÷ÕOÕPÕ�

g÷UHQFLOHULQ�DoÕN�XoOX�VRUXODUD�YHUGLNOHUL�\DQÕWODU� LQFHOHQGL�
YH�����|÷UHQFLGHQ�������������|÷UHQFL�JHUL�ELOGLULP��YHUGL��
ho� |÷UHQFL� oHYULPLoL� H÷LWLPGHQ� oRN�PHPQXQ� ROGX÷XQX� YH�
GHYDP� HWPHVL� JHUHNWL÷LQL� EHOLUGL�� &HYDSODU� LNL� ED÷ÕPVÕ]�
DUDúWÕUPDFÕ� WDUDIÕQGDQ� |QFH� NRGODQGÕ� YH� VRQUD� WHPDODU�
ROXúWXUXOGX��+HU�LNL�DUDúWÕUPDFÕQÕQ�ROXúWXUGX÷X���WHPD�EXOXQ�
PDNWD\GÕ��<ÕOODUD� J|UH� DoÕN� XoOX� VRUXODUD� YHULOHQ� \DQÕWODUÕQ�
RUDQODUÕ� 7DEOR� 9,¶GD� J|VWHULOGL�� 7HPDODU�� WÕS� H÷LWLPLQGH�
X]DNWDQ�H÷LWLP�QLWHOL÷L��VÕQDY�VLVWHPL�YH�VRUX�EDQNDVÕ��DOW�\DSÕ�
RODQDNODUÕ�YH�H÷LWLFL�QLWHOL÷L��

Tablo VI: <ÕOODUD�J|UH�DoÕN�XoOX�VRUXODUD�YHULOHQ�\DQÕWODUÕQ�RUDQODUÕ��

7HPDODU��WÕS�H÷LWLPLQGH�X]DNWDQ�H÷LWLP�QLWHOL÷L��VÕQDY�VLVWHPL�
YH� VRUX� EDQNDVÕ�� DOW� \DSÕ� RODQDNODUÕ� YH� H÷LWLFL� QLWHOL÷L��
SDQGHPL�YH�VWUHV�RODUDN�EHOLUOHQGL�

1LWHO�JHUL�ELOGLULP��VRQXoODUÕ
$oÕN�XoOX�VRUXODUD�YHULOHQ�\DQÕWODUGDQ�G|UW�WHPD�EHOLUOHQGL�
%XQODU��
���7ÕS�H÷LWLPLQGH�X]DNWDQ�H÷LWLP
���6ÕQDY�VLVWHPL�YH�VRUX�EDQNDVÕ
���$OW�\DSÕ�RODQDNODUÕ�YH�H÷LWLFL�H÷LWLPL
���3DQGHPL�YH�VWUHV

<ÜX�MɦQ\QUQVLM�]bIS\IV�MɦQ\QU
7ÕS�H÷LWLPLQGH�oHYULPLoL�H÷LWLP�LOH�LOJLOL�RODUDN�����|÷UHQFL�
WÕS� H÷LWLPLQLQ� \�]� \�]H� H÷LWLP� úHNOLQGH� ROPDVÕ� JHUHNWL÷LQL�
EHOLUWWL�� g]HOOLNOH� G|QHP� �� YH� �� |÷UHQFLOHUL� X\JXODPDODUÕQ�
X]DNWDQ�H÷LWLP�V�UHFLQGH�\DSÕOPDPDVÕQÕQ�NHQGLOHULQGH�X\JX�
ODPD� DoÕVÕQGDQ� HNVLNOLN� \DUDWWÕ÷ÕQÕQ� DOWÕQÕ� oL]GL�� $QFDN�
|Q�P�]GHNL�\ÕOODUGD� WHRULN�GHUVOHULQ�oHYULPLoL�DQFDN�X\JX�
ODPDODUÕQ� \�]� \�]H� YHULOPHVL� JHUHNWL÷LQL� EHOLUWHQOHULQ� RUDQÕ�
���¶WL��
g÷UHQFLOHULQ�VÕQÕIODUD�J|UH�J|U�úOHUL�DúD÷ÕGD�\HU�DOPDNWDGÕU��

³8]DNWDQ� H÷LWLP� V�UHFLQGH� KRFDODUÕPÕ]ÕQ� E�\�N� oDEDODUÕ�
ROPDVÕQD�UD÷PHQ�\HWHUOL�úHNLOGH�ID\GDODQDELOGL÷LPL]L�G�ú�Q�
P�\RUXP���<�]�\�]H�H÷LWLP�J|UPH\L�G|UW�J|]OH�EHNOL\RUXP�´�
�'|QHP���|÷UHQFLVL��

�³3UDWLN�GHUVOHULQ�EX�VHQH�RQOLQH�úHNLOGH�ROPDVÕ�EL]LP�LoLQ�oRN�
E�\�N�ELU�ND\ÕSWÕ��%X�VHQH�YHULP�DODELOGL÷LPL�YH�L\L�|÷UHQH�
ELOGL÷LPL�G�ú�QP�\RUXP��<HQL�G|QHPGH�RNXOXQ�DoÕOPDVÕ��HQ�
E�\�N�LVWH÷LP��7HRULN�GHUVOHU�RQOLQH�RODUDN��SUDWLN�GHUVOHU�LVH�
\�]� \�]H� ROXUVD� WHNUDU� YHULPOL� H÷LWLP� DODELOHFH÷LPL]L�
G�ú�Q�\RUXP��$\UÕFD� EX� VHQH� DQDWRPL� SUDWLN� GHUVOHUL� YDU��
DQFDN� RQOLQH� ROXúXQXQ� EL]� |÷UHQFLOHU� GH� E�\�N� HNVLNOLN�
ROGX÷XQX� G�ú�Q�\RUXP�� %X� HNVLNOL÷L� \HQL� G|QHP� |QFHVL�
YH\D� G|QHP� LoHULVLQGH� HN� SUDWLN� ODERUDWXYDU� GHUVL� RODUDN�
YHULOPHVL� GXUXPXQXQ� EL]H� oRN� \DUDUOÕ� RODFD÷ÕQÕ� G�ú�Q�\R�
UXP�´���'|QHP���|÷UHQFLVL�

³8]DNWDQ� H÷LWLP� WÕS� H÷LWLPLQGH� EHQL� DúÕUÕ� ]RUOD\ÕFÕ� ROGX�
GHUVOHUL�WDNLS�HWPHN�NRQXODUÕ�\HWLúWLUPHNWH�DúÕUÕ�]RUODQÕ\RUXP�
YH�X\JXODPDODUÕ� \�]�\�]H�\DSDPDGÕ÷ÕPÕ]� LoLQ�YHULPVL]�ELU�
V�UHo�ROX\RU�´��'|QHP���|÷UHQFLVL��

�³ho�\ÕOOÕN�WÕS�|÷UHQLPLP�ER\XQFD�ND\ÕW�DOWÕQD�DOÕQDQ�GHUVOHUL�
LQGLULS�L]OH\HUHN�GDKD�|QFH�JLUGL÷LP�GHUVOHUGHQ�GDKD�ID]ODVÕ�
QD�JLUGLP��'HUV�HVQDVÕQGD�GLNNDWLP�oRN�GD÷ÕOÕ\RU�YH�GHUVLQ�
\DUÕVÕQGDQ� NRSX\RUXP� DPD� ND\ÕW� DOWÕQD� DOÕQDQ� ELU� GHUVL�
L]OHUNHQ� ND\GÕ� JHUL\H� DOÕS� WHNUDU� L]OH\HELOL\RUXP�� $\UÕFD�
ND\GÕ�GXUGXUXS�|÷UHQPHN�LoLQ�WHNUDU�HGLS�QRW�DODELOL\RUXP��
'HUVOHUL�VDEDK�X\NXOX�RODUDN�DQODPD\DFD÷ÕP�]DPDQ�GLOLPOHUL�
\HULQH�DQOD\DELOHFH÷LP�]DPDQ�GLOLPOHULQGH�L]OH\HELOL\RUXP��
2OXPVX]� \DQODUÕ� LVH� 7HDPV� GH� ED]Õ� GHUVOHULQ� ND\ÕWODUÕQÕQ�
VLOLQPHVL��\HWHUOL�DOW\DSÕ\D�VDKLS�ROPD\DQ�|÷UHWLP��\HOHULQLQ�
ND\ÕWODUÕQGD�VHVOHULQ�ED]Õ�\HUOHUGH�DQODúÕODPDPDVÕ��ND\ÕWODUÕQ�
\HU�\HU�GRQPDVÕ��SUDWLN�GHUVOHULQ�X\JXODQPDGÕ÷Õ� LoLQ�\HWHU�
LQFH�|÷UHQLOHPHPHVL��%XQODUÕQ�GÕúÕQGD�RQOLQH�\DSÕODQ�VÕQDY�
ODUÕQ�DFDED�ND\GÕ�DODELOGLP�PL��HOHNWULNOHU�JLGHFHN�PL��ND\ÕW�
DOWÕQD� DODQ� WHOHIRQXPXQ� úDUMÕ� ELWHFHN�PL� JLEL� ELUoRN� HQGLúH�
QHGHQL\OH� VÕQDY� HVQDVÕQGD� VÕQDYD� \HWHULQFH� RGDNODQDPÕ\R�
UXP�´���'|QHP���|÷UHQFLVL��

³7HRULN�H÷LWLP�X]DNWDQ�H÷LWLPOH�WROHUH�HGLOHELOL\RU�DPD�SUDWLN�
DúÕUÕ� HNVLN� NDOÕ\RU� KDWWD� KLo� X\JXODPD� H÷LWLP� DOPDPÕú�
ROX\RUX]������������H÷LWLP�|÷UHWLP�\ÕOÕQGD�H÷LWLPLPL]LQ�\�]�
\�]H�ROPDVÕ�JHUHNWL÷LQL�G�ú�Q�\RUXP�´��'|QHP���|÷UHQFLVL��

³$OGÕ÷ÕPÕ]� WHRULN� H÷LWLPOHU� Hú]DPDQOÕ� RODUDN� SUDWLNOHU� LOH�
SHNLúWLULOPHGL÷L� LoLQ� WHODIL� SUDWLNOHULQGH� NHQGLPL� \HWHUVL]�
NDOPÕú� KLVVHGL\RUXP�� *HOHFHN� VHQH� LoLQ� WHRULN� H÷LWLPOHU�
RQOLQH� GHYDP� HWVH� GDKL� SUDWLNOHULPL]LQ� Hú]DPDQOÕ� RODUDN�
RNXOGD� \DSÕOPDVÕQÕQ� �� VHQH� VRQUD� GLSORPDPÕ]Õ� DOGÕ÷ÕPÕ]GD�
KHP�EL]�|÷UHQFLOHU�KHP�GH�WRSOXP�DoÕVÕQGDQ�oRN�GDKD�VD÷OÕNOÕ�
YH�YHULPOL�RODFD÷ÕQÕ�G�ú�Q�\RUXP��/�WIHQ�\DSÕQ���´�
�'|QHP���|÷UHQFLVL��

³7HODIL�SUDWLNOHULQGH�KHSLPL]LQ�GH�IDUN�HWWL÷L�JLEL�EX�VHQH�W�P�
|÷UHQFLOHU�LoLQ�\HWHUVL]�ELWLULOPLú�ELU�VHQH�ROGX��%XQXQ�|÷UHWL�
FL�\D�GD�|÷UHQFL�ND\QDNOÕ�GH÷LO�SUDWLN�H÷LWLPLQLQ�D]�ROPDVÕQ�
GDQ�ND\QDNOÕ�ROGX÷XQX�G�ú�Q�\RUXP��8PDUÕP�|Q�P�]GHNL�

%R]WX÷�1�YH�DUN�$NG�7ÕS�'�����������

���

VHQH� SUDWLNOHULPL]L� VWDM� ]DPDQODUÕPÕ]GD� YH� KDVWDQHPL]GH�
\DSDELOLUL]�´��'|QHP���|÷UHQFLVL��

³��KDIWDGÕU�\�]�\�]H�SUDWL÷H�JLGL\RUX]�NRFD�VHQH�|÷UHQGL÷LP�
GHQ� GDKD� oRN� úH\� |÷UHQGLP� RQOLQH� H÷LWLPLQ� KLoELU� LúH�
\DUDPDGÕ÷ÕQÕ� G�ú�Q�\RUXP� YH� XPDUÕP� VHQH\H� QRUPDOH�
G|QHUL]�´��'|QHP���|÷UHQFLVL��
;ÜVI^�[Q[\MUQ�^M�[WZ]�JIVSI[Ü
g÷UHQFLOHULQ�VÕQDY�VLVWHPLQLQ�\DSÕVÕQD�LOLúNLQ�\DSPÕú�ROGXN�
ODUÕ�JHUL�ELOGLULP�OHU�DúD÷ÕGD�|]HWOHQGL��*HQHO�RODUDN�NDPHUD�
NXOODQÕPÕ��]HULQGHQ�JHUL� ELOGLULPOHU� � GLNNDW� oHNWL��3DQGHPL�
G|QHPLQGH�VÕQDYODUÕQ�GDKD�NROD\�YH�VWUHVVL]�ROPDVÕ�NRQXVXQ�
GD� J|U�úOHULQ� ROGX÷X� J|U�OG��� 6ÕQDY� VLVWHPLQH� LOLúNLQ� JHUL�
ELOGLULPOHU� � GDKD� oRN� G|QHP� ������ |÷UHQFLOHUL� DUDVÕQGD�
\R÷XQOXNWD\GÕ�
³6RUX�EDQNDVÕ�VRUXODUÕ�UDVJHOH�VHoPHVL�YH�KRFDODUÕQ�GD�\HQL�
VRUX�KD]ÕUODPDN�LoLQ�GHWD\ODUD�EDúYXUPDODUÕ�QHGHQL\OH�oR÷X�
NRQXGD� VHoLFLOLN� \RNWX�� �� VDDWOLN� NRQX\X� oDOÕúWÕNWDQ� VRQUD�
KRFDQÕQ� VRQ� VOD\WWD� EXQODUÕ� GD� GX\XQ� GL\H� \D]GÕP� GHGL÷L�
\HUGHQ� VRUPDVÕ� DGLO� GH÷LO� YH�EX�ROGXNoD� ID]OD�JHUoHNOHúWL�´�
�'|QHP���|÷UHQFLVL��

³6ÕQDYODUGDNL�GR÷UX�\DQOÕú�VD\ÕVÕQÕQ�GHUV�GHUV�J|UVHN�KDULND�
ROXU�� KDQJL� GHUVWH� HNVLNOHULPL]LQ� ROGX÷XQX� ELOPHPL]� ELOH�
H÷LWLP� KD\DWÕPÕ]GD� oRN� \DUDUOÕ� RODFDNWÕU�� .RPLWH� V�UHVLQLQ�
oRN� NÕVD� ROPDVÕ� YH� RQOLQH� H÷LWLPGHNL� YHULPVL]OLNWHQ� GROD\Õ�
|÷UHQFL\L� DúÕUÕ� \ÕSUDWWÕ�� NRPLWH� V�UHOHULQLQ� WHNUDU� J|]GHQ�
JHoLULOPHVL�JHUHNWL÷LQL�G�ú�Q�\RUXP�´
��'|QHP���|÷UHQFLVL��

)T\�aIXÜ�WTIVISTIZÜ�^M�MɦQ\QKQ�MɦQ\QUQ
g÷UHQFLOHULQ� E�\�N� oR÷XQOX÷X� GHUVOHULQ� YHULOGL÷L� DOW� \DSÕ�
RODQDNODUÕQGDQ� PHPQXQ� � ROGXNODUÕQÕ� EHOLUWWLOHU��$QFDN� VHV�
NDOLWHVL�YH�LQWHUQHWH�XODúÕP�NRQXVXQGD�JHUL�ELOGLULPOHU��GH�
\HU�DOGÕ�
³%D]Õ�KRFDODUÕPÕ]ÕQ�WHNQLN�QHGHQOHUGHQ�VHV�NDOLWHVL�DQODúÕOD�
PD\DFDN� NDGDU� \HWHUVL]GL� .XODNOÕN� PLNURIRQ� LOH� GDKD� L\L�
RODELOLUGL�´��'|QHP���|÷UHQFLVL�
 
³2QOLQH�H÷LWLPGH�ELU�VÕNÕQWÕ�\RN�DPD�RQOLQH�H÷LWLPH�XODúPD�
VRUXQX� \DúD\DQ� LQVDQODUD� LQWHUQHW� ELOJLVD\DU� \DUGÕPÕ� \DSÕO�
PDOÕ�´��'|QHP���|÷UHQFLVL�
 
³8]DNWDQ� H÷LWLP� NRQXVXQGD� KRFDODUD� H÷LWLP� YHULOPHVLQL�
|QHUL\RUXP��g÷UHQFLOHUH�oDOÕúPD�ND\QDNODUÕ�NRQXVXQGD�GDKD�
NROD\OÕN� VD÷ODQPDOÕGÕU�� 8]DNWDQ� H÷LWLPOH� GHUVOHULPL]L�
KRFDODUÕPÕ]� L\L� ELU� úHNLOGH� DQODWPD\D� oDOÕúWÕ� IDNDW� \DúDQDQ�
ED÷ODQWÕ��PLNURIRQ� VRUXQODUÕ� GHUVOHULQ� HWNLOL� ROPDVÕQD�J|OJH�
G�ú�UG���<�]� \�]H� GHUV� NDGDU� HWNLOL� GH÷LOGL� KRFD\Õ� J|U�S�
GLQOHPHN� GDKD� L\L� ROX\RU� IDNDW� D\QÕ� ]DPDQGD� oHYULPLoL�
GHUVOHUL�WHNUDU�L]OHPH�úDQVÕPÕ]ÕQ�ROPDVÕ����
�'|QHP���|÷UHQFLVL��

8IVLMUQ�^M�;\ZM[
g]HOOLNOH�LON��o�VÕQÕIWD�|÷UHQFLOHU�oRN�ID]OD�VWUHVH�JLUGLNOHULQL�
EHOLUWHQ�JHUL�ELOGLULPOHU��YHUGLOHU��$úD÷ÕGD�EX�NRQXGD�\DSÕODQ�
JHUL�ELOGLULPOHUGHQ��|UQHNOHU�\HU�DOPDNWDGÕU�

³g÷UHQFLOHULQ�LoLQGH�EXOXQGX÷X�GXUXPXQ�SVLNRORMLN�HWNLOHUL�
QLQ�G�ú�Q�OPHGL÷LQL�YH�EX�NRQXQXQ�GD�J|]�|Q�QH�DOÕQPDVÕ�
JHUHNWL÷LQL�G�ú�Q�\RUXP�´��'|QHP���|÷UHQFLVL�

³g÷UHQFLOHULQL]LQ� GH� SDQGHPL� VWUHVL� DOWÕQGD� ROGX÷XQX�
XQXWPDPDOÕVÕQÕ]�� %X� G|QHPGH� ELU� GH� �VW�QH� RNXO� GHUVOHU�
VÕQDYODU�oRN�VWUHVOL�ELU�G|QHPGL�KLoELU�NROD\OÕN�VD÷ODQPDGÕ�´�
�'|QHP���|÷UHQFLVL�

<):<1̪5)�
%X�oDOÕúPDGD��/RJLF�PRGHO�LOH�X]DNWDQ�H÷LWLP�LoLQ�SURJUDP�
GH÷HUOHQGLUPH� \DNODúÕPODUÕQGDQ� ELU� WDQHVL� VXQXOPXúWXU����
/RJLF� PRGHO�� H÷LWLP� SURJUDPÕQÕQ� GH÷HUOHQGLULOPHVLQGH�
E�\�N�NROD\OÕNODU�VD÷ODPDNWD�YH�SURJUDPÕQ�EDúDUÕVÕQÕ�DUWÕUÕFÕ�
NDQÕWODU� J|VWHUPHNWHGLU� ������ %X� oDOÕúPD�� SURJUDP� GH÷HU�
OHQGLUPH� LOH�&29,'���� VDOJÕQÕ� V�UHVLQFH� ���������� G|QH�
PLQGH� $NGHQL]� hQLYHUVLWHVL� 7ÕS� )DN�OWHVLQGH� \�U�W�OHQ�
SODQOÕ� X]DNWDQ� H÷LWLP� X\JXODPDODUÕQÕQ� X\JXODQDELOLUOL÷LQL�
RUWD\D� NR\PD\D� oDOÕúPDNWDGÕU�� 3ODQOÕ� X]DNWDQ� H÷LWLP�� DFLO�
X]DNWDQ� H÷LWLP� V�UHFLQH� J|UH� HNVLNOLNOHULQ� GH÷HUOHQGLULOLS�
SURJUDPÕQ�SODQOÕ�ELU�úHNLOGH�JHOLúWLULOGL÷L�V�UHFL�WDQÕPODPDN�
WDGÕU��
(WNLQOLNOHU� YH� oÕNWÕODUÕQ� JLUGLOHU� LOH� X\XPOX� úHNLOGH� ROGX÷X�
J|U�OPHNWHGLU��
dDOÕúPDGD�� |÷UHQFLOHULQ� DQNHWH� NDWÕOÕPÕQÕQ� � ELULQFL� VÕQÕI� YH�
EHúLQFL� VÕQÕIODU� KDULo� ROGXNoD� G�ú�N� ROGX÷X� L]OHQPHNWHGLU��
'L÷HU��o�VÕQÕIWD�GD�|÷UHQFLOHULQ�\DNODúÕN�\DUÕVÕQÕQ�oHYULPLoL�
VHQNURQ�GHUVOHUH�]DPDQÕQGD�YH�G�]HQOL�NDWÕOÕP�J|VWHUPHGL÷L�
L]OHQPHNWHGLU�� 8]DNWDQ� H÷LWLP� GHUVOHULQLQ� HVQHN� YH�
V�UG�U�OHELOLU�ROPDVÕ�HQ�|QHPOL�DYDQWDMGÕU�������%X�QHGHQOH�
WÕS� IDN�OWHVLQGH� GHUVOHU� ND\ÕW� DOWÕQD� DOÕQDUDN� |÷UHQFLOHULQ�
GHIDODUFD� L]OHPHVLQH�RODQDN� WDQÕQPÕúWÕU��g÷UHQFLOHULQ�\�]GH�
��¶LQLQGHQ�ID]ODVÕQÕQ�oHYULPLoL�H÷LWLP�V�UHFLQGH�ND\ÕW�DOWÕQD�
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RODUDN� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� JHOLúWLULOHQ�� |÷UHQFLOHUH� DLW�
ED]Õ�NLúLVHO�ELOJLOHU�YH�oDOÕúPDQÕQ�DPDFÕQD�X\JXQ�J|U�úOHUL�
QLQ� VRUJXODQGÕ÷Õ� ELU� DQNHW� NXOODQÕOGÕ�� dDOÕúPDQÕQ�
NDWÕOÕPFÕODUÕQÕ� ���������� |÷UHWLP� \ÕOÕQGD� VDOJÕQ� V�UHFLQLQ�
EDúODGÕ÷Õ�G|QHPGH�'|QHP����¶WH�RODQ�7ÕS�)DN�OWHVL�|÷UHQFLO�
HUL� ROXúWXUGX�� $UDúWÕUPD� DQNHWL� $NGHQL]� hQLYHUVLWHVL� 7ÕS�
)DN�OWHVL¶QGHNL� |÷UHQFLOHUH� *RRJOH� )RUP� HOHNWURQLN� DQNHWL�
NXOODQÕODUDN�H�SRVWDODUÕ� DUDFÕOÕ÷Õ\OD�XODúWÕUÕOGÕ��*HUL�ELOGLULP�
OHUH� YHULOHQ� \DQÕW� VD\Õ� YH� \�]GHOHUL� 7DEOR� ,,¶GH� J|VWHULOGL��
$QDOL]OHUGH� \�]GH� GH÷HUOHUH� \HU� YHULOGL��$oÕN� XoOX� VRUXODUD�
YHULOHQ� \DQÕWODU� GH÷HUOHQGLULOHUHN� EHOOL� WHPDODU� DOWÕQGD�
WRSODQGÕ��

Tablo II: 8]DNWDQ� H÷LWLPH� LOLúNLQ� |÷UHQFL� J|U�úOHUL� ���� VRUXGDQ� �� WDQHVL�
X]DNWDQ�H÷LWLP�LOH�LOJLOL���NDWÕOÕ\RUXP��oRN�NDWÕOÕ\RUXP�\�]GH�GD÷ÕOÕPÕ���

BULGULAR
/RJLF�PRGHOLQ� ROXúWXUXOPDVÕQGD� VRUXQ�� DPDo� YH� YDUVD\ÕP�
ODUÕQ� ROXúWXUXOPDVÕ� SURJUDPÕQ� JHOLúWLULOPHVLQGH� YH� GH÷HU�
OHQGLULOPHVLQGH�|QHPOL�ELU�EDVDPDNWÕU��

;7:=6
�'�Q\D¶GD������\ÕOÕ�0DUW�D\ÕQGD�SDQGHPLQLQ�RUWD\D�oÕNPDVÕ��
EX�V�UHoOH�ELUOLNWH� WÕS�H÷LWLPLQGH�X]DNWDQ�H÷LWLPH�JHoLOPHVL�
ELU� VRUXQ� RODUDN� RUWD\D� oÕNPÕú� YH� DFLO� |QHPOHU� DOÕQPÕúWÕU��
8\JXODQDQ� EX� X]DNWDQ� H÷LWLP� \|QWHPLQGH� WÕS� H÷LWLPL� LoLQ�
HWNLQOL÷L� DUDúWÕUPD\D� GH÷HUGLU�� %X� HWNLQOL÷L� L]OHPHN� LoLQ�
VLVWHPDWLN�ELU�PRGHOH�JHUHNVLQLP�YDUGÕU�

)5)i
���������� H÷LWLP� G|QHPLQGH� SODQOÕ� RODUDN� X\JXODQDQ�
X]DNWDQ� H÷LWLPLQ� HWNLQOL÷LQLQ� /RJLF� PRGHO� LOH� GH÷HUOHQGLU�
LOPHVL��DPDoODQPDNWDGÕU�

>):;)A15
3DQGHPL�G|QHPLQGH�X\JXODQDQ�X]DNWDQ�H÷LWLP��
��GLQDPLN�YH�JHQLú�JUXSODUD�\|QHOLN�PHNDQ�VRUXQX�
��ROPDNVÕ]ÕQ�H÷LWLPLQ�V�UG�U�OPHVLQL�
��H÷LWLPLQ�\DOQÕ]FD�XOXVDO�GH÷LO�XOXVODUDUDVÕ�VWDQGDUWODU�GD�
���J|]HWLOHUHN�\DSÕODQGÕUÕOPDVÕQÕ�
��HVQHN�YH�REMHNWLI�|OoPH�GH÷HUOHQGLUPH\H�
��RODQDN�WDQÕPDVÕQÕ�
��J|UVHO�LúLWVHO�H÷LWLPH�IÕUVDW�YHUHQ�WHNQRORMLOHULQ�NXOODQÕPÕ�LOH�
���LoHUL÷L�GDKD�oRN�]HQJLQOHúWLULOPLú�YH�|÷UHQFL\L�PRWLYH�HGHQ�
���|UQHNOHULQ�VXQXOPDVÕQÕ�
��H÷LWLP�SURJUDPÕQGD�VXQXODQ�PDWHU\DOL�GHIDODUFD�L]OHQPHVLQL�
���YH�JHUL�ELOGLULP��DOÕQPDVÕQÕ�VD÷ODU������

/ʈ:,ʈ4-:��
������������H÷LWLP�G|QHPLQGH�G|QHP���YH����DUDVÕQGD�RODQ�
��WRSODP������|÷UHQFL�YH�����|÷UHWLP��\HVL�LoLQ�FDQOÕ�\D\ÕQ�
��YH�N�o�N�JUXS�X\JXODPDODUÕ�RODQDNODUÕ�VXQDQ�0LFURVRIW�
7HDPV�(÷LWLP�3URJUDPÕ�
��+HU�ELU�|÷UHWLP��\HVL�LoLQ�0LFURVRIW�7HDPV�LoHULVLQGH�
��oHYULPLoL�VÕQÕIODU
��g÷UHWLP��\HOHULQLQ�GHUV�DQODWÕPÕ�LoLQ�'HNDQOÕNWD�ELOJLVD\DU��
���NDPHUD�YH�PLNURIRQ�LOH�GRQDWÕODQ����GHUVOL÷LQ�G�]HQOHQPHVL��
��$OW�\DSÕVÕ�ROPD\DQ�|÷UHQFLOHU�LoLQ����ELOJLVD\DU�WHPLQL�
��3UDWLN�YLGHRODUÕQÕQ�VLVWHPH�\�NOHQPHVL
��'HUV�SURJUDPÕ�GH÷LúLNOLNOHUL�QHGHQL\OH�WHODIL�H÷LWLPOHUL
��$NDGHPLN�6ÕQDY�2WRPDV\RQ�6LVWHPL��$626���VRUX�EDQNDVÕ�
��LOH�oHYULPLoL�VÕQDY�X\JXODPDODUÕ
��$OWÕ�GHID�X\JXODQDQ�|÷UHWLP��\HVL�JHOLúLP�SURJUDPODUÕ�
��7ÕS�)DN�OWHVL�dHYULPLoL�6ÕQDY�8\JXODPD�(VDVODUÕ�
���<|QHUJHVL�

-<3ʈ64ʈ34-:
-ɦQ\QU�XZWOZIUÜ#
��*�]�G|QHPLQGH�W�P�WHRULN�GHUVOHU�oHYULPLoL�RODUDN�
���SODQODQGÕ�
��0XWODND�\�]�\�]H�YHULOPHVL�JHUHNHQ�X\JXODPDOÕ�GHUVOHU�
���EDKDU�G|QHPLQGH�����KDIWDOÕN�WHODIL�SUDWLNOHU�
���úHNOLQGH�SODQODQGÕ�

gOoPH��GH÷HUOHQGLUPH�
��dHYULPLoL�6ÕQDY�(VDVODUÕ�KD]ÕUODQGÕ�
��g÷UHQFLOHUH�VÕQDY�DQDOL]OHULQL�ELUH\VHO�RODUDN�J|UPH�LPNDQÕ�
���VD÷OD\DFDN�DOW\DSÕ�KD]ÕUODQGÕ�

(��VÕQDY¶ÕQ�
��VRUX�DQDOL]OHUL�\DSÕOGÕ�
��NDSVDP�JHoHUOL÷L�KHVDSODQGÕ�
��J�YHQLUOL÷L��FURQEDFK�DOID��KHVDSODQGÕ�
��NDEXO�HGLOHELOLUOLN�LQGHNVL�KHVDSODQGÕ�

g÷UHQFLOHU�øoLQ�
��:KDWV$SS�GHVWHN�KDWWÕ�ROXúWXUXOGX��
��:KDWV$SS�WHPVLOFLOHU�JUXEX�ROXúWXUXOGX���'|QHP�����
��6ÕQDY�LWLUD]ODUÕ�LoLQ�HVLQDYWLS#DNGHQL]�HGX�WU�PDLO�DGUHVL�
���WDQÕPODQGÕ�
��*HUHNOL�RODQ�YLGHR�YH�ELOJLOHQGLUPH�PHWLQOHUL�KD]ÕUODQGÕ�

��)DUNOÕ�LOHWLúLP�NDQDOODUÕ�NXOODQÕODUDN�
����FDQOÕ�\D\ÕQODU��H�SRVWD�YE���VÕQDYODU�LOH�LOJLOL�
����ELOJLOHQGLUPHOHU�\DSÕOGÕ�
��g÷UHQFLOHUL�VÕQDY�VLVWHPLQH�DOÕúWÕUPDN�DPDFÕ�LOH�JHUHNOL�
���J|U�OG�÷�QGH�ELUGHQ�ID]OD���GHQHPH�VÕQDYODUÕ�\DSÕOGÕ�
��g÷UHQFLOHUH�oHYULPLoL�DQODWÕODQ�GHUVOHUH�HULúLP�LPNDQÕ��
���YHULOHFHN�RODQDNODU�SODQODQGÕ��

8ZWOZIU�LMɦMZTMVLQZUM�QtQV#
��g÷UHQFLOHU�YH�|÷UHWLP��\HOHULQGHQ�JHUL�ELOGLULPOHU�DOÕQGÕ�

lɦZM\QU�MTMUIVTIZÜ�QtQV#
��:KDWV$SS�GHVWHN�KDWWÕ�ROXúWXUXOGX�
��dHYULPLoL�YH�\�]�\�]H��RODUDN�0LFURVRIW�7HDPV�
���X\JXODPDVÕQÕQ�NXOODQÕPÕQD�\|QHOLN�H÷LWLPOHU�G�]HQOHQGL�
��$NDGHPLN�NXUXO�WRSODQWÕODUÕQGD�0LFURVRIW�7HDPV�DOW�
���\DSÕVÕ�WDQÕWÕOGÕ�
��dHYULPLoL�SUREOHPH�GD\DOÕ�|÷UHQPH\H�
���\|QHOLN�ELOJLOHQGLUPH�WRSODQWÕVÕ�\DSÕOGÕ�
��'HNDQOÕN�LoHULVLQGH�N�o�N�VÕQÕIODUGD�KHU�ELU�$QDELOLP�GDOÕ�
���LoLQ�D\UÕ�RODQ�(��.DPS�V���|÷UHWLP��\HVLQLQ�GHUVLQL�
���DQODWDELOHFH÷L��LoHULVLQGH�ELOJLVD\DU��NDPHUD�YH�
���PLNURIRQ�RODQ�ELU�VÕQÕI��ROXúWXUXOGX�
��7�P�E|O�POHUH�NDPHUD�YH�PLNURIRQ�WHPLQ�HGLOPHVL�LoLQ�
���VDWÕQ�DOPDODU�\DSÕOGÕ�
��(��NDPS�VWH���WHNQLN�SHUVRQHO�J|UHYOHQGLULOGL�
��'HUVOHUH�ND\ÕW�DOPD�]RUXQOXOX÷X�JHWLULOGL�
��'DQÕúPDQOÕN�LoLQ�DOW�\DSÕ�ROXúWXUXOGX�
��0DNDOH�VDDWL�X\JXODPDVÕ�oHYULPLoL�SODQODQGÕ�
��g÷UHWLP��\HVL�JHOLúLP�X\JXODPDVÕ�NDSVDPÕQGD�DOWÕ�
���oHYULPLoL�H÷LWLP�YHULOGL�

m:m64-:�
��+HU�G|QHP�YH�VWDM�LoLQ�VDQDO�VÕQÕI�ROXúWXUXOGX�
��3UDWLN�GHUVOHUGHQ�ED]ÕODUÕ�0LFURVRIW�7HDPV�SODWIRUPXQD�
���\�NOHQGL�YH�oHYULPLoL�RODUDN�DQODWÕOGÕ�
��7�P�G|QHP�|÷UHQFL�WHPVLOFLOHULQGHQ�DUDOÕNODUOD�JHUL�
���ELOGLULPOHU�DOÕQGÕ�
��'|QHP�������GHUV�SURJUDPÕ�|÷UHQFLOHULQ�LVWH÷L�
���GR÷UXOWXVXQGD�\HQLGHQ�G�]HQOHQGL�
��'|QHP���GHUV�SURJUDPÕ�WHRULN�GHUVOHULQLQ�ELU�NÕVPÕ�
���EDKDU�G|QHPLQH�ND\GÕUÕOGÕ�
��'|QHP��¶WH�NXUXO�VÕQDYÕ�|QFHVLQGH�ELU�KDIWD�HN�
���oDOÕúPD�V�UHVL�YHULOGL��
��'|QHP���VWDM�NXUXOX�VRQUDVÕQD�ELU�KDIWD�HN�VHUEHVW�
���oDOÕúPD�HNOHQGL��
��'|QHP����URORML�VWDMÕ�LNL�KDIWDGDQ�ELU�KDIWD\D�LQGLULOGL�
��'|QHP���ROXS�'|QHP��¶WHNL�WHRULN�GHUVOHUH�NDWÕOPDN�
���LVWH\HQ�|÷UHQFLOHUH�NDWÕOÕP�LPNDQÕ�VD÷ODQGÕ�
��8\JXODQDQ�����VÕQDYÕQ�KHU�ELULQLQ�J�YHQLUOL÷L�YH�JHoHUOLOL÷L�
��������YH��]HULQGH�RODUDN�KHVDSODQGÕ���
��:KDWV$SS�GHVWHN�KDWWÕ�LOH�VÕQDY�DQÕQGD�\DúDQDQ�VRUXQODU��
���JLGHULOGL��g÷UHQFLOHULQ�VÕQDYD�ED÷ODQPDVÕ��WHNQLN�
���DNVDNOÕNODU�YE��
��*HUHN�GX\XODQ�YLGHR�YH�ELOJLOHQGLUPH�PHWLQOHUL�
���ZHE�VD\IDVÕQGD�\D\ÕQODQGÕ�
��'HUVOHULQ�ND\GÕ�DOÕQGÕ�YH�|÷UHQFLOHUH�oHYULPLoL�DQODWÕODQ�

���GHUVOHUH�HULúLP�LPNkQÕ�VD÷ODQGÕ�
��7�P�|÷UHQFLOHUH�oHYULPLoL�GDQÕúPDQOÕN�KL]PHWL�YHULOGL�
��0DNDOH�VDDWL�X\JXODPDVÕ���'|QHP�,,¶GH��3'g�NRQXODUÕ�LOH�
��LOLúNLOL�ROPDN��]HUH�ROJX�VXQXPX��DUDúWÕUPD�PDNDOHVL�YH�
��GHUOHPH�ROPDN��]HUH�\ÕOGD���NH]���¶HU�RWXUXP�KDOLQGH�X\JX
��ODQDQ��IDUNOÕ�DUDúWÕUPD�\|QWHPOHUL�YH�PDNDOH�oHúLWOHULQLQ�
��WDQÕWÕOPDVÕ�DPDoODQDQ�ELU�N�o�N�JUXS�oDOÕúPDVÕ��KHU�RWXUXP�
��LNL�VDDW�RODFDN�úHNLOGH�oHYULPLoL�RODUDN�\DSÕOGÕ�
��g÷UHWLP��\HVL�JHOLúLP�X\JXODPDVÕ�NDSVDPÕQGD�DOWÕ�
���oHYULPLoL�H÷LWLP�YHULOGL�

i13<14):
lɦZMVKQTMZQV�]bIS\IV�MɦQ\QULM�
JI̫IZÜ�L]Z]UTIZÜ
'|QHP���GH�SDQGHPL�G|QHPLQGH�����������H÷LWLP�\ÕOÕQGD�
X\JXODQDQ�VÕQDYODU������������\ÕOÕQGD�X\JXODQDQ�VÕQDYODUOD�
NDUúÕODúWÕUÕOGÕ÷ÕQGD��QRW�RUWDODPDVÕQÕQ�GDKD�\�NVHN�ROGX÷X�YH�
EDúDUÕ�RUWDODPDODUÕQÕQ��JHoHUOL�QRW�RUWDODPDVÕ�RODQ����YH��]HUL�
QRW� DOPD�� GD� GDKD� \�NVHN� ROGX÷X� J|U�OG�� �*UDILN� �������
$QFDN�SODQOÕ�oHYULPLoL�H÷LWLP�G|QHPLQGH�������������$626�
��$NDGHPLN�6ÕQDY�2WRPDV\RQ�6LVWHPL��VRUX�EDQNDVÕ���]HULQ�
GHQ�\DSÕOPDVÕ�X\JXQ�KDOH�JHOHQ�oHYULPLoL�VÕQDYODUGD�EDúDUÕ�
YH� QRW� RUWDODPDODUÕQÕQ� ���������� H÷LWLP� G|QHPLQH� EHQ]HU�
ROGX÷X���QRW�RUWDODPD�YH�EDúDUÕ�RUWDODPDODUÕQÕQ�ELU�|QFHNL�\ÕOD�
\DQL� SDQGHPLQLQ� EDúODGÕ÷Õ� YH� DFLO� RODUDN� X]DNWDQ� H÷LWLPH�
JHoLOHQ� ���������� H÷LWLP� \ÕOÕQD� NÕ\DVOD� WHNUDU� G�úW�÷��
J|]OHQGL��$\QÕ� GXUXP� G|QHP� �� YH� G|QHP� �� EDúDUÕ� GXUXP�
ODUÕQGD�GD�WHVSLW�HGLOGL��*UDILN������

Grafik 1: '|QHP�������VRQ��o�\ÕO�QRW�RUWDODPDODUÕ�

Grafik 2: '|QHP�������VRQ��o�\ÕO�EDúDUÕ�RUWDODPDODUÕ���
 

*UDILN����$.8=(0�YH�$626�LOH�\DSÕODQ�VÕQDYODUÕQ�QRW�RUWDODPDODUÕ�
 
$626�VRUX�EDQNDVÕ�LOH�\DSÕODQ�VÕQDYODUÕQ�
GH÷HUOHQGLULOPHVL
���������� H÷LWLP� \ÕOÕQGD� $626� VRUX� EDQNDVÕ� �]HULQGHQ�
WRSODP� ���� VÕQDY� JHUoHNOHúWLULOGL�� 6ÕQDY� VRQUDVÕQGD� VÕQDY�
DQDOL]OHUL� \DSÕOGÕ�� VÕQDYODUÕQ� J�YHQLUOL÷L� YH� JHoHUOLOL÷L�
EHOLUOHQGL��$\UÕFD�\DSÕODQ� VRUX� DQDOL]OHUL� LOH� VRUXODUÕQ�NDEXO�
HGLOHELOLU�HQGHNVL���.XGHU�5LFKDUGVRQ����YH�.XGHU�5LFKDUG�
VRQ� ��� GH÷HUOHUL�� � &URQEDFK
V� DOSKD� GH÷HUOHUL� YH� WHVWLQ�
J�oO�O�÷��� |÷UHQFLOHU� WDUDIÕQGDQ� GR÷UX� FHYDSODPD� RUDQODUÕ�
KHVDSODQGÕ��|÷UHWLP��\HOHULQH�JHUL�ELOGLULP�RODUDN�J|QGHULOGL�
�7DEOR�,,,��

Tablo III:�8\JXODQDQ�VÕQDYODUGD�\DSÕODQ�VÕQDY�DQDOL]OHUL�

lɦZMVKQTMZQV�UMUV]VQaM\�L]Z]UTIZÜ
g÷UHQFLOHULQ� PHPQXQL\HW� � GXUXPODUÕQÕ� EHOLUOHPHN� LoLQ�
X]DNWDQ�H÷LWLP�LOH�LOJLOL�DúD÷ÕGD�\HU�DODQ�VRUXODU�\|QHOWLOGL�
���dHYULPLoL�VHQNURQ�GHUVOHUH�]DPDQÕQGD�YH�G�]HQOL�
����RODUDN�NDWÕOGÕP�
���dHYULPLoL�H÷LWLPH�LOLúNLQ�\DSÕODQ�ELOJLOHQGLUPHOHU�
����\HWHUOL\GL�
���8]DNWDQ�|÷UHWLPH�LOLúNLQ�VRUXQ�\DúDGÕ÷ÕPGD�WHNQLN�
����GHVWHN�DODELOGLP��
���dHYULPLoL�SODWIRUP��]HULQGHQ�GHUV�PDWHU\DOOHUL�
����YH�GRN�PDQODUD�NROD\FD�XODúDELOGLP�
���dHYULPLoL�H÷LWLP�V�UHFLQGH�ND\ÕW�DOWÕQD�DOÕQDQ�
����GHUVOHUL�WHNUDU�L]OH\HELOPHN�\DUDUOÕ\GÕ�
���'HUVOHU�\�]�\�]H�H÷LWLPGH�ROGX÷X�JLEL�D\QÕ�LoHULN�
����YH�V�UHGH�DQODWÕOGÕ�
���dHYULPLoL�H÷LWLPGH�GH�|÷UHWLP��\HVL�LOH�HWNLOHúLP�VD÷ODQGÕ��
���7HRULN�GHUVOHU�\�]�\�]H�GHUVOHU�NDGDU�HWNLOL\GL�
���7HRULN�GHUVOHUGH�IDUNOÕ�|÷UHWLP�\|QWHPOHUL�NXOODQÕOGÕ�
�����dHYULPLoL�H÷LWLPOHUGH�NXOODQÕODQ�0LFURVRIW�7HDPV
GH
�������H÷LWLP�SURJUDPÕQÕ�WDNLS�HWPHN�NROD\GÕ�
����dHYULPLoL�\DSÕODQ�X\JXODPDOÕ�GHUVOHU�HWNLOL\GL�
����dHYULPLoL�H÷LWLPOHU�SDQGHPLGHQ�VRQUD�GD�GHYDP�HWPHOL��
����6ÕQDYODUD�LOLúNLQ�\|QHUJHOHU�DoÕN�YH�DQODúÕOÕUGÕ�
����6ÕQDYODU�LoLQ�YHULOHQ�V�UH�\HWHUOL\GL��
����6ÕQDYODUGD�DOW�\DSÕ�VRUXQX�\DúDPDGÕP�

���� dHYULPLoL� VÕQDYODU� VÕUDVÕQGD� NDUúÕODúWÕ÷ÕP� VRUXQODUGD�
H÷LWLPGHQ�VRUXPOX�NLúLOHUGHQ�GHVWHN�DODELOGLP�
����$626�VRUX�EDQNDVÕQÕQ�NXOODQÕPÕQGD�NHQGLPL�
������\HWHUOL�KLVVHGL\RUXP�
9HULOHQ�JHUL�ELOGLULP�OHU�DQDOL]�HGLOGL÷LQGH��oHYULPLoL�H÷LWLP�
OHUH�NDWÕOÕP�V�UHFL�DoÕVÕQGDQ�DQNHWH�\DQÕW�YHUHQ�|÷UHQFLOHUGHQ�
ELULQFL� VÕQÕI� �������� YH� EHúLQFL� VÕQÕI� �������� |÷UHQFLOHUL�
ROGX÷X� J|]OHPOHQGL�� dHYULPLoL� H÷LWLPH� LOLúNLQ� \DSÕODQ�
ELOJLOHQGLUPHOHULQ� \HWHUOL� ROGX÷XQX� G�ú�QHQOHULQ� VÕUD\OD�
\�]GH�GH÷HUOHUL�����������������������������������RODUDN�
GH÷LúPHNWH\GL��³dHYULPLoL�SODWIRUP��]HULQGHQ�GHUV�PDWHU\�
DOOHUL�YH�GRN�PDQODUD�NROD\FD�XODúDELOGLP�´�|QHUPHVLQH�W�P�
VÕQÕIODUGD�RNX\DQ�|÷UHQFLOHULQ�\DUÕVÕQGDQ�ID]ODVÕ�NDWÕOÕ\RUXP�
\DQÕWÕQÕ� YHUGL�� g÷UHQFLOHULQ� E�\�N� oR÷XQOX÷X� ³dHYULPLoL�
H÷LWLP� V�UHFLQGH� ND\ÕW� DOWÕQD� DOÕQDQ� GHUVOHUL� WHNUDU� L]OH\H�
ELOPHN�\DUDUOÕ\GÕ�´�VHoHQH÷LQH�³NDWÕOÕ\RUXP��³�\DQÕWÕQÕ�YHUGL�
�7DEOR�,,��
7DEOR� ,9¶GH� |÷UHQFLOHULQ� X]DNWDQ� H÷LWLPLQ� |]HOOLNOHULQH�
LOLúNLQ� YHUGLNOHUL� \DQÕWODU� J|VWHULOGL�� ³'HUVOHU� \�]� \�]H�
H÷LWLPGH�ROGX÷X�JLEL�D\QÕ�LoHULN�YH�V�UHGH�DQODWÕOGÕ�´�LIDGHV�
LQH� ELULQFL� VÕQÕIWDQ� EHúLQFL� VÕQÕID� \�]GHOHU� �� ������ �������
������� ������ YH� ������ RODUDN� GD÷ÕOPDNWD\GÕ�� 7HRULN�
GHUVOHULQ� \�]� \�]H� GHUVOHU� NDGDU� HWNLOL� ROGX÷XQX� G�ú�QHQ�
|÷UHQFLOHULQGHQ�ELULQFL�VÕQÕI�|÷UHQFLOHUL��������EHúLQFL�VÕQÕI�
|÷UHQFLOHUL�LVH�������RUDQÕQGD�NDWÕOGÕ÷ÕQÕ�EHOLUWWL��dHYULPLoL�
\DSÕODQ�X\JXODPDODUÕQ�HWNLQ�ROGX÷XQX�G�ú�QHQOHULQ�\�]GHOHUL�
LVH�HQ�G�ú�N������HQ�\�NVHN������¶GLU��³dHYULPLoL�H÷LWLPOHU�
SDQGHPLGHQ� VRQUD� GD� GHYDP� HWPHOL�´� LIDGHVLQH� G|QHP� ��
|÷UHQFLOHULQLQ� ���¶VL� GHYDP� HWPHVL� JHUHNWL÷L� \|Q�QGH�
NDWÕOÕ\RUXP�\DQÕWÕ�YHUGL��

Tablo IV: 8]DNWDQ�H÷LWLPGH�|÷UHQFLOHULQ�H÷LWLP�V�UHFLQH�LOLúNLQ�J|U�úOHUL�
������������������NDWÕOÕ\RUXP��oRN�NDWÕOÕ\RUXP�\�]GH�GD÷ÕOÕPÕ��

6ÕQDY�YH� VÕQDY� DOW� \DSÕVÕQD� LOLúNLQ�J|U�úOHUL� LVH�7DEOR�9¶GH�
VXQXOGX�� g÷UHQFLOHULQ� LIDGHOHUH� YHUGLNOHUL� \DQÕWODU� VÕQÕIODUD�
J|UH�EHQ]HU�H÷LOLP�J|VWHUPHNWH\GL��

|÷UHQFLOHUL�NDWÕOPD\D�WHúYLN�HWWL÷LQL�ELOGLUPLúOHUGLU��g÷UHQFL�
PHPQXQL\HWL� LOH� WHNQLN�NRQXODU� DUDVÕQGD� LVWDWLVWLNVHO�RODUDN�
DQODPOÕ� ELU� LOLúNL� EXOXQPXúWXU� �U� �������� S� �������� ��������
%L]LP�oDOÕúPDPÕ]GD�X]DNWDQ�H÷LWLP�YHULPOL�EXOXQPXú�DQFDN�
|÷UHQFLOHULQ� GHUVH� DNWLI� NDWÕOÕPÕ� G�ú�N� ROPXúWXU�� %LU� GL÷HU�
oDOÕúPDGD� LVH�� VDOJÕQ� G|QHPLQGH� JHUoHNOHúWLULOHQ� X]DNWDQ�
|÷UHWLPGHQ� \�]� \�]H� H÷LWLPH� NÕ\DVOD� GDKD� oRN� \DUDU�
J|UG�÷�Q�� LIDGH� HGHQ� �������� YH� JHOHFHNWH� X]DNWDQ�
|÷UHWLPLQ� H÷LWLP� V�UHFLQGH� \HU� DOPDVÕQÕQ� \DUDUOÕ� RODFD÷ÕQÕ�
G�ú�QHQ� |÷UHQFLOHU� ������ D]ÕQOÕNWDGÕU� ������ � (NLP� ����
GH�
���� WÕS� IDN�OWHVL� |÷UHQFLVL� LOH� \DSÕODQ� oDOÕúPDGD� LVH�
NDWÕOÕPFÕODUÕQ� oR÷XQOX÷XQXQ� �Q ����� ������� oHYULPLoL�
GHUVOHULQ� ]DPDQ� ND]DQGÕUDQ� \DUDUÕQD� NDWÕOPDGÕ÷Õ� YH� ���
|÷UHQFLQLQ���������FDQOÕ�GHUVOHULQ�oHYULPLoL�GHUVOHUH�NÕ\DVOD�
|÷UHWPHQOHUOH� ED÷ODQWÕ� LoLQ� GDKD� JHQLú� ELU� DODQ� VXQGX÷XQX�
VDYXQGX÷X� EXOXQPXúWXU�� $\QÕ� |÷UHQFLOHU� ���� |÷UHQFL�
�������� oHYULPLoL� GHUVOHUGH� FDQOÕ� GHUVOHUH� J|UH� GDKD� D]�
GLNNDWOL�ROGXNODUÕQÕ�YH����
L���������SDQGHPL�VRQUDVÕQGD�EX�
GHUVOHUH� NDWÕOPD\D� LVWHNOL� ROPDGÕ÷ÕQÕ� EHOLUWHQ� LIDGHOHU�
YHUPLúOHUGLU�� 5DMDE� YH� DUN��� &29,'���� VDOJÕQÕ� VÕUDVÕQGD�
X]DNWDQ� |÷UHWLP� V�UHFLQGH� ELOGLULOHQ� ]RUOXNODU� DUDVÕQGD�
LOHWLúLP�� |÷UHQFL� GH÷HUOHQGLUPHVL�� WHNQRORML� DUDoODUÕQÕQ�
NXOODQÕPÕ�� oHYULP� LoL� GHQH\LPVL]OLN�� VDOJÕQOD� LOLúNLOL� DQNVL�
\HWH��PRWLYDV\RQ�HNVLNOL÷L��VWUHV��]DPDQ�\|QHWLPL�YH�WHNQRIR�
EL\L� WDQÕPODPÕúWÕU� � �������� %X� VRQXoODU� DUDúWÕUPDPÕ]ÕQ�
VXQGX÷X�EXOJXODU�LOH�EHQ]HUGLU�
&29,'����SDQGHPLVLQGH�WÕS�H÷LWLPLQGH�]RUODQPD�LOH�ELUOLN�
WH��|÷UHQFLOHU�LoLQ�IDUNOÕ�|÷UHQPH�RUWDPODUÕ�VD÷ODQPÕú�YH�WÕS�
H÷LWLPLQGH� |÷UHQPHQLQ� JHOLúWLULOPHVLQH� \|QHOLN� WDUWÕúPDODU�
J�QGHPH� JHOPLúWLU� ����� �� � � gUQH÷LQ�� ED]Õ� WÕS� H÷LWLFLOHU��
SDQGHPL�VRQUDVÕQGD�GD�\�]�\�]H��DPIL�GHUVOHULQLQ�oHYULPLoL�
\DSÕOPDVÕQÕ� |QHUPHNWHGLU�� 7ÕS� |÷UHQFLOHUL� |]HOOLNOH� NOLQLN�
|QFHVL� H÷LWLP� G|QHPLQGH� D÷ÕUOÕNOÕ� RODUDN� X\JXODQDQ� DPIL�
GHUVOHULQLQ� NHQGLOHULQL� NOLQLN� H÷LWLPH� \HWHULQFH� KD]ÕUOD�
PDGÕ÷ÕQÕ��HWNLOL�ELU�|÷UHQPH�\ROX�ROPDGÕ÷ÕQÕ�G�ú�QPHNWHGLU�
������$QFDN��WÕS�H÷LWLPLQGHNL�GH÷LúLNOLNOHULQ�\HWHUOL�ELOLPVHO�
NDQÕWODUD� GD\DOÕ� RODUDN� \DSÕOPDVÕ� |QHPOLGLU�� � &29,'����
SDQGHPLVLQGH� |÷UHQPH� LoLQ� QH\LQ� GDKD� HWNLOL� ROGX÷X�
NRQXVXQGD� X]ODúÕODQ� NDQÕWD� GD\DOÕ� ELU� \DNODúÕPGDQ� oRN��
LKWL\Do� GR÷UXOWXVXQGD� oHYULPLoL� |÷UHWLPH� \|QHOLN� E�W�QVHO�
ELU� \HQLGHQ� \DSÕODQGÕUPD\D� LKWL\Do� GX\XOGX÷X� DoÕNWÕU��
)DN�OWHPL]GH�SODQOÕ�H÷LWLPLQ�X\JXODQPD�V�UHFLQGH�\�]�\�]H�
X\JXODPDODUGD�X\JXODQDQ�3'g��PDNDOH�VDDWL�JLEL�X\JXODPD�
ODU�|÷UHWLP��\HOHUL� LoLQ�KD]ÕUODQDQ�oHYULPLoL�VÕQÕIODUGD������
|÷UHQFL�LOH�\�U�W�OP�úW�U���g÷UHQFLOHU�EX�X\JXODPDODUD�WDP�
NDWÕOÕP�VD÷ODPÕúODUGÕU��+HP�|÷UHQFL�KHP�GH�|÷UHWLP��\HOHUL�
QLQ�YHUGLNOHUL�JHUL�ELOGLULPOHU��LOH�X\JXODPDODUGDQ�PHPQXQL�
\HWLQ� oRN� \�NVHN� ROGX÷X� V|\OHQHELOLU�� $NWLI� |÷UHQPHQLQ�
oHYULPLoL� IRUPODUÕQÕQ� � JHOLúWLULOPH\H� LKWL\DFÕ� YDUGÕU� ������
dHYULPLoL� |÷UHWLPGH� VÕQÕI� RUWDPÕQÕQ� ELOJLQLQ� VXQXOPDVÕ�DN�
WDUÕOPDVÕ� LoLQ� GH÷LO�� DNWLI� |÷UHQPH� YH� |÷UHQHQ�H÷LWLFL�
HWNLOHúLPL� LoLQ� NXOODQÕOPDVÕ� |QHULOPHNWHGLU�� %X� ED÷ODPGD�
oHYULPLoL� G�]HQOHQHQ� N�o�N� JUXS� HWNLQOLNOHUL� LOH� LúELUOLNoL�
|÷UHQPH�RUWDPODUÕ�\DUDWÕODELOPHNWH�YH�HWNLOHúLP�DUWWÕUÕOPDN�
WDGÕU�������
g÷UHQFLOHULQ� X]DNWDQ� |÷UHWLP� V�UHFLQGH� \DSÕODQ� |OoPH� YH�
GH÷HUOHQGLUPH�X\JXODPDODUÕQD�\|QHOLN�J|U�úOHULQGH�\�]�\�]H�

G|QHPH� EHQ]HUOLN�� úHIIDIOÕN� YH� |÷UHQPH� KHGHIOHULQLQ�
J|]HWLOPHVL� NRQXODUÕQD� LOLúNLQ� \DQÕWODUÕ� ROGXNoD�GH÷LúNHQOLN�
J|VWHUPHNWHGLU��g÷UHQFLOHULQ��|OoPH�GH÷HUOHQGLUPH�V�UHFLQH�
LOLúNLQ�VRUXODUD�DoÕN�XoOX�RODUDN�YHUPLú�ROGXNODUÕ�\DQÕWODUÕQGD��
X\JXODQDQ� VÕQDYÕQ� oRN� J�YHQLOLU� ELU� VÕQDY� ROGX÷X� YH� GL÷HU�
IDN�OWHOHUH� J|UH� VÕQDYODUÕQ� ]RU� ROGX÷X� \|Q�QGH� ROGXNoD�
\R÷XQ� JHUL� ELOGLULPOHUL� ROPXúWXU�� � 3ODQOÕ� H÷LWLP�G|QHPLQGH�
VÕQDY� J�YHQOL÷L� YH� WHNQLN� DNVDNOÕNODU� ROPDN� �]HUH�� RUWDP�
NRúXOODUÕ�� � VRUXODUÕQ� ]RUOXN� GHUHFHOHUL� JLEL� VRUXQODUÕQ� W�P��
DúÕOPÕúWÕU��.RS\D�oHNPH�RODVÕOÕ÷Õ� G�ú�U�OP�úW�U��%X�GXUXP�
|÷UHQFLOHU�DUDVÕQGD�VRUXQODUD�\RO�DoPÕú�RODELOLU��3DQGHPLGH�
DFLO�X]DNWDQ�|÷UHWLP�V�UHFLQLQ�HWNLQOL÷LQH�\|QHOLN�DOÕQDQ�JHUL�
ELOGLULPOHUGH��|÷UHQFLOHULQ�HQ�oRN�VÕQDY�J�YHQOL÷L�YH�WHNQLN�
DNVDNOÕNODU� ROPDN� �]HUH�� RUWDP� NRúXOODUÕ�� VRUXODUÕQ� ]RUOXN�
GHUHFHOHUL�JLEL�VRUXQODUD�YXUJX�\DSPÕúWÕU�������
g÷UHQFLOHU�DUDVÕQGD�VWUHV�\DúD\DQODUÕQ�RUDQÕ�D]ÕPVDQPD\DFDN�
NDGDU� ID]ODGÕU�� g÷UHQFLOHU� DoÕN� XoOX� VRUXODUGD� HQ� oRN� EX�
G|QHPGH� \DúDGÕNODUÕ� VWUHVWHQ� EDKVHWPHNWHGLU�� 3DQGHPL�
V�UHFLQGH� |÷UHQFLOHULQ� L\LOLN� GXUXPODUÕQÕQ� V�UG�U�OPHVLQL�
GHVWHNOHPHN� DPDFÕ\OD�� IDUNOÕ� X\JXODPDODU� \DSÕOPÕúWÕU��
gUQH÷LQ���QLYHUVLWHQLQ�GHVWHNOHGL÷L�SURJUDPODU�LOH�oHYULPLoL�
H÷LWLP� � JUXSODUÕQD� JHoLú� WHúYLN� HGLOPLúWLU� ����� � &29,'����
SDQGHPLVL�� WÕS� IDN�OWHOHULQLQ�NUL]�GXUXPODUÕQGD�|÷UHQFLOHULQ�
UXKVDO�VD÷OÕNODUÕ�YH�L\LOLN�GXUXPODUÕQÕ�GHVWHNOH\LFL�X\JXODPD�
ODU�YH�EX�NRQXGD�H÷LWLOPLú�GDQÕúPDQODUD�VDKLS�ROPDODUÕ�JHUHN�
OLOL÷LQL�RUWD\D�NR\PDNWDGÕU�������
7HNQRORMLQLQ� DUWÕODUÕ� YH� HNVLOHUL\OH� DUWÕN� KD\DWÕPÕ]GD� YH�
H÷LWLPGH�GDKD�oRN�\HU�DODFD÷Õ�NDoÕQÕOPD]�ELU�JHUoHNWLU��8]DN�
WDQ� \DSÕODQ� |÷UHWLP� X\JXODPDODUÕQÕQ� HWNLQ� RODELOPHVL� YH�
DPDFD�XODúPDN�DGÕQD�HWNLOHúLPL�DUWÕUPDQÕQ�|QHPOL�ROGX÷X�ELU�
NH]�GDKD�RUWD\D�oÕNPÕúWÕU����

;76=i
&29,'����SDQGHPLVL�LOH�7ÕS�)DN�OWHOHULQGH�NXOODQÕPÕ�DUWDQ�
oHYULPLoL� |÷UHWLP� oRN� J�oO�� YH� HWNLOL� ELU� |÷UHWLP� DUDFÕ�
ROPDVÕQD�UD÷PHQ��\HWHULQFH�HWNLOHúLP�VD÷OD\DPDPDVÕ��WHNQLN�
VRUXQODU�YH�EHOLUVL]OLN�JLEL�QHGHQOHU�LOH�|÷UHQFLOHULQ�oHYULPLoL�
GHUVOHUL�GDKD�D]�WHUFLK�HWWLNOHUL�J|]OHPOHQPLúWLU��g÷UHQFLOHULQ�
NXUDPVDO�GHUVOHULQ�SDQGHPL�VRQUDVÕQGD�GD�oHYULPLoL�YHULOHEL�
OHFH÷L� DQFDN� X\JXODPDODUÕQ� WÕS� H÷LWLPLQLQ� ROPD]VD� ROPD]Õ�
ROGX÷X� YH� JHUoHN� NOLQLN� RUWDPODUGD� FDQOÕ� KDVWDODUOD�
oDOÕúPDQÕQ�WÕS�H÷LWLPL�LoLQ�KD\DWL�|QHP�WDúÕGÕ÷Õ�YH�WDPDPHQ�
oHYULPLoL� LOH� GH÷LúWLULOHPH\HFH÷LQL� WDPDPÕQD� \DNÕQÕQ� ÕQ�
EHOLUWPHVL�PHPQXQL\HW�YHULFLGLU�

<D]DU�.DWNÕODUÕ��)LNLU���1�%���<�ù��(�*��0�7��7DVDUÕP���1�%���
<�ù��� 'HQHWOHPH� �� (�*��� 0�7��� 9HUL� 7RSODQPDVÕ� YH�YH\D�
øúOHPHVL� ��1�%���<�ù��$�%�7���$QDOL]�YH�YH\D�<RUXP� ��1�%���
<�ù��5�d���/LWHUDW�U�7DUDPDVÕ���h�=���$�$���)�d���<D]Õ\Õ�<D]DQ�
�� 1�%��� <�ù��0�7��(�*��$�%�7��� (OHúWLUHO� øQFHOHPH� �� /�6���
$�)�.�ù��$�h��5�d�

dÕNDU�dDWÕúPDVÕ��<D]DUODUÕQ� EH\DQ� HGHFHN� oÕNDU� oDWÕúPDVÕ�
\RNWXU�

Finansal Destek: <D]DUODU� EX� oDOÕúPD� LoLQ� ILQDQVDO� GHVWHN�
DOPDGÕNODUÕQÕ�EH\DQ�HWPLúOHUGLU�



Tablo V: 8]DNWDQ�H÷LWLPGH�|÷UHQFLOHULQ�VÕQDY�VLVWHPLQH�LOLúNLQ�J|U�úOHUL
��NDWÕOÕ\RUXP��oRN�NDWÕOÕ\RUXP��\�]GH�GD÷ÕOÕPÕ�

g÷UHQFLOHULQ�DoÕN�XoOX�VRUXODUD�YHUGLNOHUL�\DQÕWODU� LQFHOHQGL�
YH�����|÷UHQFLGHQ�������������|÷UHQFL�JHUL�ELOGLULP��YHUGL��
ho� |÷UHQFL� oHYULPLoL� H÷LWLPGHQ� oRN�PHPQXQ� ROGX÷XQX� YH�
GHYDP� HWPHVL� JHUHNWL÷LQL� EHOLUGL�� &HYDSODU� LNL� ED÷ÕPVÕ]�
DUDúWÕUPDFÕ� WDUDIÕQGDQ� |QFH� NRGODQGÕ� YH� VRQUD� WHPDODU�
ROXúWXUXOGX��+HU�LNL�DUDúWÕUPDFÕQÕQ�ROXúWXUGX÷X���WHPD�EXOXQ�
PDNWD\GÕ��<ÕOODUD� J|UH� DoÕN� XoOX� VRUXODUD� YHULOHQ� \DQÕWODUÕQ�
RUDQODUÕ� 7DEOR� 9,¶GD� J|VWHULOGL�� 7HPDODU�� WÕS� H÷LWLPLQGH�
X]DNWDQ�H÷LWLP�QLWHOL÷L��VÕQDY�VLVWHPL�YH�VRUX�EDQNDVÕ��DOW�\DSÕ�
RODQDNODUÕ�YH�H÷LWLFL�QLWHOL÷L��

Tablo VI: <ÕOODUD�J|UH�DoÕN�XoOX�VRUXODUD�YHULOHQ�\DQÕWODUÕQ�RUDQODUÕ��

7HPDODU��WÕS�H÷LWLPLQGH�X]DNWDQ�H÷LWLP�QLWHOL÷L��VÕQDY�VLVWHPL�
YH� VRUX� EDQNDVÕ�� DOW� \DSÕ� RODQDNODUÕ� YH� H÷LWLFL� QLWHOL÷L��
SDQGHPL�YH�VWUHV�RODUDN�EHOLUOHQGL�

1LWHO�JHUL�ELOGLULP��VRQXoODUÕ
$oÕN�XoOX�VRUXODUD�YHULOHQ�\DQÕWODUGDQ�G|UW�WHPD�EHOLUOHQGL�
%XQODU��
���7ÕS�H÷LWLPLQGH�X]DNWDQ�H÷LWLP
���6ÕQDY�VLVWHPL�YH�VRUX�EDQNDVÕ
���$OW�\DSÕ�RODQDNODUÕ�YH�H÷LWLFL�H÷LWLPL
���3DQGHPL�YH�VWUHV

<ÜX�MɦQ\QUQVLM�]bIS\IV�MɦQ\QU
7ÕS�H÷LWLPLQGH�oHYULPLoL�H÷LWLP�LOH�LOJLOL�RODUDN�����|÷UHQFL�
WÕS� H÷LWLPLQLQ� \�]� \�]H� H÷LWLP� úHNOLQGH� ROPDVÕ� JHUHNWL÷LQL�
EHOLUWWL�� g]HOOLNOH� G|QHP� �� YH� �� |÷UHQFLOHUL� X\JXODPDODUÕQ�
X]DNWDQ�H÷LWLP�V�UHFLQGH�\DSÕOPDPDVÕQÕQ�NHQGLOHULQGH�X\JX�
ODPD� DoÕVÕQGDQ� HNVLNOLN� \DUDWWÕ÷ÕQÕQ� DOWÕQÕ� oL]GL�� $QFDN�
|Q�P�]GHNL�\ÕOODUGD� WHRULN�GHUVOHULQ�oHYULPLoL�DQFDN�X\JX�
ODPDODUÕQ� \�]� \�]H� YHULOPHVL� JHUHNWL÷LQL� EHOLUWHQOHULQ� RUDQÕ�
���¶WL��
g÷UHQFLOHULQ�VÕQÕIODUD�J|UH�J|U�úOHUL�DúD÷ÕGD�\HU�DOPDNWDGÕU��

³8]DNWDQ� H÷LWLP� V�UHFLQGH� KRFDODUÕPÕ]ÕQ� E�\�N� oDEDODUÕ�
ROPDVÕQD�UD÷PHQ�\HWHUOL�úHNLOGH�ID\GDODQDELOGL÷LPL]L�G�ú�Q�
P�\RUXP���<�]�\�]H�H÷LWLP�J|UPH\L�G|UW�J|]OH�EHNOL\RUXP�´�
�'|QHP���|÷UHQFLVL��

�³3UDWLN�GHUVOHULQ�EX�VHQH�RQOLQH�úHNLOGH�ROPDVÕ�EL]LP�LoLQ�oRN�
E�\�N�ELU�ND\ÕSWÕ��%X�VHQH�YHULP�DODELOGL÷LPL�YH�L\L�|÷UHQH�
ELOGL÷LPL�G�ú�QP�\RUXP��<HQL�G|QHPGH�RNXOXQ�DoÕOPDVÕ��HQ�
E�\�N�LVWH÷LP��7HRULN�GHUVOHU�RQOLQH�RODUDN��SUDWLN�GHUVOHU�LVH�
\�]� \�]H� ROXUVD� WHNUDU� YHULPOL� H÷LWLP� DODELOHFH÷LPL]L�
G�ú�Q�\RUXP��$\UÕFD� EX� VHQH� DQDWRPL� SUDWLN� GHUVOHUL� YDU��
DQFDN� RQOLQH� ROXúXQXQ� EL]� |÷UHQFLOHU� GH� E�\�N� HNVLNOLN�
ROGX÷XQX� G�ú�Q�\RUXP�� %X� HNVLNOL÷L� \HQL� G|QHP� |QFHVL�
YH\D� G|QHP� LoHULVLQGH� HN� SUDWLN� ODERUDWXYDU� GHUVL� RODUDN�
YHULOPHVL� GXUXPXQXQ� EL]H� oRN� \DUDUOÕ� RODFD÷ÕQÕ� G�ú�Q�\R�
UXP�´���'|QHP���|÷UHQFLVL�

³8]DNWDQ� H÷LWLP� WÕS� H÷LWLPLQGH� EHQL� DúÕUÕ� ]RUOD\ÕFÕ� ROGX�
GHUVOHUL�WDNLS�HWPHN�NRQXODUÕ�\HWLúWLUPHNWH�DúÕUÕ�]RUODQÕ\RUXP�
YH�X\JXODPDODUÕ� \�]�\�]H�\DSDPDGÕ÷ÕPÕ]� LoLQ�YHULPVL]�ELU�
V�UHo�ROX\RU�´��'|QHP���|÷UHQFLVL��

�³ho�\ÕOOÕN�WÕS�|÷UHQLPLP�ER\XQFD�ND\ÕW�DOWÕQD�DOÕQDQ�GHUVOHUL�
LQGLULS�L]OH\HUHN�GDKD�|QFH�JLUGL÷LP�GHUVOHUGHQ�GDKD�ID]ODVÕ�
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����¶XQ� VRQODUÕQGD�RUWD\D� oÕNDQ�&RURQDYLU�V� �&29,'������
'�Q\D� 6D÷OÕN� gUJ�W�� �'6g�� WDUDIÕQGDQ� ��� 0DUW� ����
GH�
SDQGHPL�RODUDN�LODQ�HGLOPLúWLU��<DúDPÕQ�W�P�DODQODUÕQÕ�HWNLVL�
QL� DOWÕQD� DODQ� &29,'���� SDQGHPLVLQGHQ� HQ� oRN� HWNLOHQHQ�
DODQODUGDQ�ELU�WDQHVL�GH�WÕS�H÷LWLPLGLU��&29,'����SDQGHPLVL�
H÷LWLP� RUWDPODUÕQGD� WÕS� H÷LWLPLQL� |QHPOL� |Oo�GH� NHVLQWL\H�
X÷UDWPÕúWÕU� ����� 3DQGHPLQLQ� EDúODQJÕo� HYUHVLQGH� KDVWDOÕ÷ÕQ�
oRN�ELOLQPHPHVL�QHGHQL� LOH�YLU�V�Q�\D\ÕOÕPÕQ�D]DOWÕOPDN�YH�
|÷UHQFLOHULQ� HWNLOHQLPLQL� HQ� D]D� LQGLUPHN� DPDFÕ� GL÷HU� W�P�
H÷LWLP�NXUXPODUÕ�YH��QLYHUVLWHOHUGH�ROGX÷X�JLEL�WÕS�IDN�OWHO�
HULQGH�GH�\�]�\�]H�H÷LWLPOHU�GXUGXUXOPXúWXU��
3DQGHPL�V�UHFLQGH�ELUoRN�WÕS�IDN�OWHVLQGH�\�]�\�]H��H÷LWLPLQ�
\HULQL� X]DNWDQ� H÷LWLP� X\JXODPDODUÕ� DOPÕúWÕU�� %X� V�UHoWH�
X]DNWDQ� H÷LWLP� DUDoODUÕ� NXOODQÕODUDN�� H÷LWLFL�PHUNH]OL� NODVLN�
H÷LWLP��N�o�N�JUXS�oDOÕúPDODUÕ��oHYULPLoL�YL]LWOHU��oHYULPLoL�
SUDWLN�X\JXODPDODUÕ�JLEL�oHúLWOL�X\JXODPDODUOD�H÷LWLP�V�UHFL�
\�U�W�OP�úW�U� ������� g÷UHQPH� V�UHoOHUL� LOH� ELUOLNWH�

|OoPH�GH÷HUOHQGLUPHGH� GH� oHYULPLoL� X\JXODPDODUD� \HU�
YHULOPLúWLU��dHYULPLoL�VÕQDYODUGD�NRS\D�JLEL�J�YHQOLN�VRUXQ�
ODUÕQÕQ�DúÕOPDVÕ�LoLQ�IDUNOÕ�\|QWHPOHULQ�JHOLúWLULOPHVL�LKWL\DFÕ�
RUWD\D�oÕNPÕúWÕU������
8]DNWDQ�H÷LWLP�|UQHNOHUL�YH�\DSÕODQPDODUÕ�SHN�oRN��QLYHUVL�
WHVLQLQ�DOW�\DSÕVÕQGD�EXOXQXS�NXOODQÕOVD�GD�EX�V�UHo�LoHULVLQGH�
³DFLO� X]DNWDQ� H÷LWLP´� DGÕ� YHULOHQ� ELU� \DSÕODQGÕUPD\D� YH�
V�UHFH�|]HO�\HQL�o|]�POHU� LOH�DGDSWDV\RQODUD� LKWL\Do�GX\XO�
PXúWXU��$FLO�\DSÕODQGÕUÕOPÕú�X]DNWDQ�H÷LWLP��NUL]�\D�GD�DFLO�
GXUXP�RUWDGDQ�NDONWÕ÷ÕQGD�HVNL�IRUPDWÕQD�G|QHUHN�\�]�\�]H�
GHUV�RODUDN�YHULOHFHN�RODQ�H÷LWLP�\D�GD�|÷UHWLP�LoLQ�WDPDPHQ�
X]DNWDQ� |÷UHWLP� o|]�POHULQLQ� NXOODQÕOPDVÕQÕ� LoHULU� �����
gUJ�Q� H÷LWLPH� J|UH� \DSÕODQPÕú� �QLYHUVLWHOHU�� &29,'����
QHGHQL\OH� RUWD\D� oÕNDQ� EX� NUL]GH� GHUVOHUL� YH� SURJUDPODUÕ�
GHYDP�HWWLUPHN�LoLQ�KÕ]OÕ�ELU�o|]�P�RODUDN�\�]�\�]H�H÷LWLPLQ�
\HULQH� ZHE� WDEDQOÕ� X]DNWDQ� H÷LWLP� oDOÕúPDODUÕQD� EDúODPÕú��
DFLO�X]DNWDQ�H÷LWLPH�JHoLú�\DSPÕúWÕU�����
hONHPL]GH� GH� SDQGHPL� LODQ� HGLOPHVLQGHQ� KHPHQ� VRQUD�
<�NVHN|÷UHWLP� .XUXOX¶QXQ� �<g.�� W�P� \�NVHN|÷UHWLP�
NXUXPODUÕQGD� H÷LWLPH� �� KDIWD� DUD� YHULOGL÷LQL� GX\XUPDVÕQÕQ�
DUGÕQGDQ�$NGHQL]� hQLYHUVLWHVL� 6HQDWRVX�� ���������� EDKDU�
G|QHPLQLQ�VHQNURQ�\D�GD�DVHQNURQ�úHNLOGH�X]DNWDQ�H÷LWLPOH�
V�UG�U�OPHVL�NDUDUÕQÕ�DOGÕ��%X�G|QHP�KÕ]OD�DOÕQDQ�|QOHPOHU�
LOH� YHULOHQ� H÷LWLP� VRQUDVÕQGD� H÷LWLPLQ� DNVDPDVÕQÕQ� |Q�QH�
JHoLOPH\H� oDOÕúÕOGÕ� ����� ���������� H÷LWLP� G|QHPLQGH� LVH�
SODQODQPÕú�ELU�X]DNWDQ�H÷LWLP�SURJUDPÕ�KD]ÕUODQGÕ�YH�X\JX�
ODQGÕ�
%X�oDOÕúPD�$NGHQL]�hQLYHUVLWHVLQGH�����������H÷LWLP�G|QH�
PLQGH�SODQOÕ�úHNLOGH�X\JXODQDQ�X]DNWDQ�H÷LWLP�SURJUDPÕQÕQ�
GH÷HUOHQGLULOPHVLQL�DPDoODPDNWDGÕU��

/-:-i�^M�Al6<-5
dDOÕúPD�����������H÷LWLP�G|QHPLQGH�$NGHQL]�hQLYHUVLWHVL�
7ÕS� )DN�OWHVLQGH� �'|QHP� �� GHQ� G|QHP� �¶H� NDGDU� �� H÷LWLP�
J|UHQ�WRSODP������|÷UHQFL�LOH�\�U�W�OG����7DEOR�,�����

Tablo  I: ����������'|QHP�����|÷UHQFL�VD\ÕODUÕ��

dDOÕúPDGD�SURJUDP�GH÷HUOHQGLUPH�\|QWHPOHULQGHQ�ELU�WDQHVL�
RODQ� /RJLF� PRGHO� NXOODQÕOGÕ�� /RJLF� PRGHO�� VLVWHPDWLN� YH�
J|UVHO� \ROOD�� SURJUDPÕQ� V�UG�U�OPHVLQGH� HWNLOL� ND\QDNODU��
HWNLQOLNOHU��XODúPDN�LVWHQLOHQ�VRQXo�YH�GH÷LúLPOHUL�VXQPDN�YH�
SD\ODúPDN� LoLQ� NXOODQÕODQ� LGHDO� \|QWHPOHUGHQ� ELU� WDQHVLGLU��
3URJUDPÕQ� DOWÕQGD� \DWDQ� YDUVD\ÕP� YH� WHRUL� ÕúÕ÷ÕQGD�� KDQJL�
HWNLQOLNOHULQ� GL÷HUOHULQGHQ� |QFH� JHOPHVL� JHUHNWL÷LQL� YH�
DPDoODQDQ� oÕNWÕODUD� QDVÕO� XODúÕOGÕ÷ÕQÕ� J|VWHUHQ� JUDILNVHO�
úHNLOOHU�ROXúWXUXOPDNWDGÕU��/RJLF�PRGHO�\DNODúÕPÕ�SURJUDPÕQ�
V�UG�U�OG�÷��G|QHP� LoLQGH�NXOODQÕODELOHFHN�ELU�\|QHWLP�YH�
GH÷HUOHQGLUPH� DUDFÕGÕU�� (÷LWLP� SURJUDPÕQÕQ� HWNLOL� KDOH�
JHOPHVL�LoLQ�GH�IÕUVDWODU�VXQPDNWDGÕU��3URJUDPÕQ�JHOLúWLULOPH�

VL�YH�GH÷HUOHQGLUPH�DúDPDVÕQGD�³1H�oDOÕúÕU"´�� ³1LoLQ´�JLEL�
VRUXODUÕQ�\DQÕWODUÕQÕQ�EXOXQPDVÕQÕ�GD�VD÷ODPDNWDGÕU������
0RGHO� NDSVDPÕQGD� JLUGL�� HWNLQOLN�� �U�Q� YH� oÕNWÕODU� GH÷HU�
OHQGLULOGL���

.ÕVD�KHGHIOL�oÕNWÕODUGD�|÷UHQFLOHULQ�VÕQDY�EDúDUÕ�SXDQODUÕ�YH�
H÷LWLPGHQ�PHPQXQL\HWOHUL�GH÷HUOHQGLULOGL��9HUL�WRSODPD�DUDFÕ�
RODUDN� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� JHOLúWLULOHQ�� |÷UHQFLOHUH� DLW�
ED]Õ�NLúLVHO�ELOJLOHU�YH�oDOÕúPDQÕQ�DPDFÕQD�X\JXQ�J|U�úOHUL�
QLQ� VRUJXODQGÕ÷Õ� ELU� DQNHW� NXOODQÕOGÕ�� dDOÕúPDQÕQ�
NDWÕOÕPFÕODUÕQÕ� ���������� |÷UHWLP� \ÕOÕQGD� VDOJÕQ� V�UHFLQLQ�
EDúODGÕ÷Õ�G|QHPGH�'|QHP����¶WH�RODQ�7ÕS�)DN�OWHVL�|÷UHQFLO�
HUL� ROXúWXUGX�� $UDúWÕUPD� DQNHWL� $NGHQL]� hQLYHUVLWHVL� 7ÕS�
)DN�OWHVL¶QGHNL� |÷UHQFLOHUH� *RRJOH� )RUP� HOHNWURQLN� DQNHWL�
NXOODQÕODUDN�H�SRVWDODUÕ� DUDFÕOÕ÷Õ\OD�XODúWÕUÕOGÕ��*HUL�ELOGLULP�
OHUH� YHULOHQ� \DQÕW� VD\Õ� YH� \�]GHOHUL� 7DEOR� ,,¶GH� J|VWHULOGL��
$QDOL]OHUGH� \�]GH� GH÷HUOHUH� \HU� YHULOGL��$oÕN� XoOX� VRUXODUD�
YHULOHQ� \DQÕWODU� GH÷HUOHQGLULOHUHN� EHOOL� WHPDODU� DOWÕQGD�
WRSODQGÕ��

Tablo II: 8]DNWDQ� H÷LWLPH� LOLúNLQ� |÷UHQFL� J|U�úOHUL� ���� VRUXGDQ� �� WDQHVL�
X]DNWDQ�H÷LWLP�LOH�LOJLOL���NDWÕOÕ\RUXP��oRN�NDWÕOÕ\RUXP�\�]GH�GD÷ÕOÕPÕ���

BULGULAR
/RJLF�PRGHOLQ� ROXúWXUXOPDVÕQGD� VRUXQ�� DPDo� YH� YDUVD\ÕP�
ODUÕQ� ROXúWXUXOPDVÕ� SURJUDPÕQ� JHOLúWLULOPHVLQGH� YH� GH÷HU�
OHQGLULOPHVLQGH�|QHPOL�ELU�EDVDPDNWÕU��
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�'�Q\D¶GD������\ÕOÕ�0DUW�D\ÕQGD�SDQGHPLQLQ�RUWD\D�oÕNPDVÕ��
EX�V�UHoOH�ELUOLNWH� WÕS�H÷LWLPLQGH�X]DNWDQ�H÷LWLPH�JHoLOPHVL�
ELU� VRUXQ� RODUDN� RUWD\D� oÕNPÕú� YH� DFLO� |QHPOHU� DOÕQPÕúWÕU��
8\JXODQDQ� EX� X]DNWDQ� H÷LWLP� \|QWHPLQGH� WÕS� H÷LWLPL� LoLQ�
HWNLQOL÷L� DUDúWÕUPD\D� GH÷HUGLU�� %X� HWNLQOL÷L� L]OHPHN� LoLQ�
VLVWHPDWLN�ELU�PRGHOH�JHUHNVLQLP�YDUGÕU�

)5)i
���������� H÷LWLP� G|QHPLQGH� SODQOÕ� RODUDN� X\JXODQDQ�
X]DNWDQ� H÷LWLPLQ� HWNLQOL÷LQLQ� /RJLF� PRGHO� LOH� GH÷HUOHQGLU�
LOPHVL��DPDoODQPDNWDGÕU�

>):;)A15
3DQGHPL�G|QHPLQGH�X\JXODQDQ�X]DNWDQ�H÷LWLP��
��GLQDPLN�YH�JHQLú�JUXSODUD�\|QHOLN�PHNDQ�VRUXQX�
��ROPDNVÕ]ÕQ�H÷LWLPLQ�V�UG�U�OPHVLQL�
��H÷LWLPLQ�\DOQÕ]FD�XOXVDO�GH÷LO�XOXVODUDUDVÕ�VWDQGDUWODU�GD�
���J|]HWLOHUHN�\DSÕODQGÕUÕOPDVÕQÕ�
��HVQHN�YH�REMHNWLI�|OoPH�GH÷HUOHQGLUPH\H�
��RODQDN�WDQÕPDVÕQÕ�
��J|UVHO�LúLWVHO�H÷LWLPH�IÕUVDW�YHUHQ�WHNQRORMLOHULQ�NXOODQÕPÕ�LOH�
���LoHUL÷L�GDKD�oRN�]HQJLQOHúWLULOPLú�YH�|÷UHQFL\L�PRWLYH�HGHQ�
���|UQHNOHULQ�VXQXOPDVÕQÕ�
��H÷LWLP�SURJUDPÕQGD�VXQXODQ�PDWHU\DOL�GHIDODUFD�L]OHQPHVLQL�
���YH�JHUL�ELOGLULP��DOÕQPDVÕQÕ�VD÷ODU������
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������������H÷LWLP�G|QHPLQGH�G|QHP���YH����DUDVÕQGD�RODQ�
��WRSODP������|÷UHQFL�YH�����|÷UHWLP��\HVL�LoLQ�FDQOÕ�\D\ÕQ�
��YH�N�o�N�JUXS�X\JXODPDODUÕ�RODQDNODUÕ�VXQDQ�0LFURVRIW�
7HDPV�(÷LWLP�3URJUDPÕ�
��+HU�ELU�|÷UHWLP��\HVL�LoLQ�0LFURVRIW�7HDPV�LoHULVLQGH�
��oHYULPLoL�VÕQÕIODU
��g÷UHWLP��\HOHULQLQ�GHUV�DQODWÕPÕ�LoLQ�'HNDQOÕNWD�ELOJLVD\DU��
���NDPHUD�YH�PLNURIRQ�LOH�GRQDWÕODQ����GHUVOL÷LQ�G�]HQOHQPHVL��
��$OW�\DSÕVÕ�ROPD\DQ�|÷UHQFLOHU�LoLQ����ELOJLVD\DU�WHPLQL�
��3UDWLN�YLGHRODUÕQÕQ�VLVWHPH�\�NOHQPHVL
��'HUV�SURJUDPÕ�GH÷LúLNOLNOHUL�QHGHQL\OH�WHODIL�H÷LWLPOHUL
��$NDGHPLN�6ÕQDY�2WRPDV\RQ�6LVWHPL��$626���VRUX�EDQNDVÕ�
��LOH�oHYULPLoL�VÕQDY�X\JXODPDODUÕ
��$OWÕ�GHID�X\JXODQDQ�|÷UHWLP��\HVL�JHOLúLP�SURJUDPODUÕ�
��7ÕS�)DN�OWHVL�dHYULPLoL�6ÕQDY�8\JXODPD�(VDVODUÕ�
���<|QHUJHVL�

-<3ʈ64ʈ34-:
-ɦQ\QU�XZWOZIUÜ#
��*�]�G|QHPLQGH�W�P�WHRULN�GHUVOHU�oHYULPLoL�RODUDN�
���SODQODQGÕ�
��0XWODND�\�]�\�]H�YHULOPHVL�JHUHNHQ�X\JXODPDOÕ�GHUVOHU�
���EDKDU�G|QHPLQGH�����KDIWDOÕN�WHODIL�SUDWLNOHU�
���úHNOLQGH�SODQODQGÕ�

gOoPH��GH÷HUOHQGLUPH�
��dHYULPLoL�6ÕQDY�(VDVODUÕ�KD]ÕUODQGÕ�
��g÷UHQFLOHUH�VÕQDY�DQDOL]OHULQL�ELUH\VHO�RODUDN�J|UPH�LPNDQÕ�
���VD÷OD\DFDN�DOW\DSÕ�KD]ÕUODQGÕ�

(��VÕQDY¶ÕQ�
��VRUX�DQDOL]OHUL�\DSÕOGÕ�
��NDSVDP�JHoHUOL÷L�KHVDSODQGÕ�
��J�YHQLUOL÷L��FURQEDFK�DOID��KHVDSODQGÕ�
��NDEXO�HGLOHELOLUOLN�LQGHNVL�KHVDSODQGÕ�

g÷UHQFLOHU�øoLQ�
��:KDWV$SS�GHVWHN�KDWWÕ�ROXúWXUXOGX��
��:KDWV$SS�WHPVLOFLOHU�JUXEX�ROXúWXUXOGX���'|QHP�����
��6ÕQDY�LWLUD]ODUÕ�LoLQ�HVLQDYWLS#DNGHQL]�HGX�WU�PDLO�DGUHVL�
���WDQÕPODQGÕ�
��*HUHNOL�RODQ�YLGHR�YH�ELOJLOHQGLUPH�PHWLQOHUL�KD]ÕUODQGÕ�

��)DUNOÕ�LOHWLúLP�NDQDOODUÕ�NXOODQÕODUDN�
����FDQOÕ�\D\ÕQODU��H�SRVWD�YE���VÕQDYODU�LOH�LOJLOL�
����ELOJLOHQGLUPHOHU�\DSÕOGÕ�
��g÷UHQFLOHUL�VÕQDY�VLVWHPLQH�DOÕúWÕUPDN�DPDFÕ�LOH�JHUHNOL�
���J|U�OG�÷�QGH�ELUGHQ�ID]OD���GHQHPH�VÕQDYODUÕ�\DSÕOGÕ�
��g÷UHQFLOHUH�oHYULPLoL�DQODWÕODQ�GHUVOHUH�HULúLP�LPNDQÕ��
���YHULOHFHN�RODQDNODU�SODQODQGÕ��

8ZWOZIU�LMɦMZTMVLQZUM�QtQV#
��g÷UHQFLOHU�YH�|÷UHWLP��\HOHULQGHQ�JHUL�ELOGLULPOHU�DOÕQGÕ�

lɦZM\QU�MTMUIVTIZÜ�QtQV#
��:KDWV$SS�GHVWHN�KDWWÕ�ROXúWXUXOGX�
��dHYULPLoL�YH�\�]�\�]H��RODUDN�0LFURVRIW�7HDPV�
���X\JXODPDVÕQÕQ�NXOODQÕPÕQD�\|QHOLN�H÷LWLPOHU�G�]HQOHQGL�
��$NDGHPLN�NXUXO�WRSODQWÕODUÕQGD�0LFURVRIW�7HDPV�DOW�
���\DSÕVÕ�WDQÕWÕOGÕ�
��dHYULPLoL�SUREOHPH�GD\DOÕ�|÷UHQPH\H�
���\|QHOLN�ELOJLOHQGLUPH�WRSODQWÕVÕ�\DSÕOGÕ�
��'HNDQOÕN�LoHULVLQGH�N�o�N�VÕQÕIODUGD�KHU�ELU�$QDELOLP�GDOÕ�
���LoLQ�D\UÕ�RODQ�(��.DPS�V���|÷UHWLP��\HVLQLQ�GHUVLQL�
���DQODWDELOHFH÷L��LoHULVLQGH�ELOJLVD\DU��NDPHUD�YH�
���PLNURIRQ�RODQ�ELU�VÕQÕI��ROXúWXUXOGX�
��7�P�E|O�POHUH�NDPHUD�YH�PLNURIRQ�WHPLQ�HGLOPHVL�LoLQ�
���VDWÕQ�DOPDODU�\DSÕOGÕ�
��(��NDPS�VWH���WHNQLN�SHUVRQHO�J|UHYOHQGLULOGL�
��'HUVOHUH�ND\ÕW�DOPD�]RUXQOXOX÷X�JHWLULOGL�
��'DQÕúPDQOÕN�LoLQ�DOW�\DSÕ�ROXúWXUXOGX�
��0DNDOH�VDDWL�X\JXODPDVÕ�oHYULPLoL�SODQODQGÕ�
��g÷UHWLP��\HVL�JHOLúLP�X\JXODPDVÕ�NDSVDPÕQGD�DOWÕ�
���oHYULPLoL�H÷LWLP�YHULOGL�

m:m64-:�
��+HU�G|QHP�YH�VWDM�LoLQ�VDQDO�VÕQÕI�ROXúWXUXOGX�
��3UDWLN�GHUVOHUGHQ�ED]ÕODUÕ�0LFURVRIW�7HDPV�SODWIRUPXQD�
���\�NOHQGL�YH�oHYULPLoL�RODUDN�DQODWÕOGÕ�
��7�P�G|QHP�|÷UHQFL�WHPVLOFLOHULQGHQ�DUDOÕNODUOD�JHUL�
���ELOGLULPOHU�DOÕQGÕ�
��'|QHP�������GHUV�SURJUDPÕ�|÷UHQFLOHULQ�LVWH÷L�
���GR÷UXOWXVXQGD�\HQLGHQ�G�]HQOHQGL�
��'|QHP���GHUV�SURJUDPÕ�WHRULN�GHUVOHULQLQ�ELU�NÕVPÕ�
���EDKDU�G|QHPLQH�ND\GÕUÕOGÕ�
��'|QHP��¶WH�NXUXO�VÕQDYÕ�|QFHVLQGH�ELU�KDIWD�HN�
���oDOÕúPD�V�UHVL�YHULOGL��
��'|QHP���VWDM�NXUXOX�VRQUDVÕQD�ELU�KDIWD�HN�VHUEHVW�
���oDOÕúPD�HNOHQGL��
��'|QHP����URORML�VWDMÕ�LNL�KDIWDGDQ�ELU�KDIWD\D�LQGLULOGL�
��'|QHP���ROXS�'|QHP��¶WHNL�WHRULN�GHUVOHUH�NDWÕOPDN�
���LVWH\HQ�|÷UHQFLOHUH�NDWÕOÕP�LPNDQÕ�VD÷ODQGÕ�
��8\JXODQDQ�����VÕQDYÕQ�KHU�ELULQLQ�J�YHQLUOL÷L�YH�JHoHUOLOL÷L�
��������YH��]HULQGH�RODUDN�KHVDSODQGÕ���
��:KDWV$SS�GHVWHN�KDWWÕ�LOH�VÕQDY�DQÕQGD�\DúDQDQ�VRUXQODU��
���JLGHULOGL��g÷UHQFLOHULQ�VÕQDYD�ED÷ODQPDVÕ��WHNQLN�
���DNVDNOÕNODU�YE��
��*HUHN�GX\XODQ�YLGHR�YH�ELOJLOHQGLUPH�PHWLQOHUL�
���ZHE�VD\IDVÕQGD�\D\ÕQODQGÕ�
��'HUVOHULQ�ND\GÕ�DOÕQGÕ�YH�|÷UHQFLOHUH�oHYULPLoL�DQODWÕODQ�

���GHUVOHUH�HULúLP�LPNkQÕ�VD÷ODQGÕ�
��7�P�|÷UHQFLOHUH�oHYULPLoL�GDQÕúPDQOÕN�KL]PHWL�YHULOGL�
��0DNDOH�VDDWL�X\JXODPDVÕ���'|QHP�,,¶GH��3'g�NRQXODUÕ�LOH�
��LOLúNLOL�ROPDN��]HUH�ROJX�VXQXPX��DUDúWÕUPD�PDNDOHVL�YH�
��GHUOHPH�ROPDN��]HUH�\ÕOGD���NH]���¶HU�RWXUXP�KDOLQGH�X\JX
��ODQDQ��IDUNOÕ�DUDúWÕUPD�\|QWHPOHUL�YH�PDNDOH�oHúLWOHULQLQ�
��WDQÕWÕOPDVÕ�DPDoODQDQ�ELU�N�o�N�JUXS�oDOÕúPDVÕ��KHU�RWXUXP�
��LNL�VDDW�RODFDN�úHNLOGH�oHYULPLoL�RODUDN�\DSÕOGÕ�
��g÷UHWLP��\HVL�JHOLúLP�X\JXODPDVÕ�NDSVDPÕQGD�DOWÕ�
���oHYULPLoL�H÷LWLP�YHULOGL�

i13<14):
lɦZMVKQTMZQV�]bIS\IV�MɦQ\QULM�
JI̫IZÜ�L]Z]UTIZÜ
'|QHP���GH�SDQGHPL�G|QHPLQGH�����������H÷LWLP�\ÕOÕQGD�
X\JXODQDQ�VÕQDYODU������������\ÕOÕQGD�X\JXODQDQ�VÕQDYODUOD�
NDUúÕODúWÕUÕOGÕ÷ÕQGD��QRW�RUWDODPDVÕQÕQ�GDKD�\�NVHN�ROGX÷X�YH�
EDúDUÕ�RUWDODPDODUÕQÕQ��JHoHUOL�QRW�RUWDODPDVÕ�RODQ����YH��]HUL�
QRW� DOPD�� GD� GDKD� \�NVHN� ROGX÷X� J|U�OG�� �*UDILN� �������
$QFDN�SODQOÕ�oHYULPLoL�H÷LWLP�G|QHPLQGH�������������$626�
��$NDGHPLN�6ÕQDY�2WRPDV\RQ�6LVWHPL��VRUX�EDQNDVÕ���]HULQ�
GHQ�\DSÕOPDVÕ�X\JXQ�KDOH�JHOHQ�oHYULPLoL�VÕQDYODUGD�EDúDUÕ�
YH� QRW� RUWDODPDODUÕQÕQ� ���������� H÷LWLP� G|QHPLQH� EHQ]HU�
ROGX÷X���QRW�RUWDODPD�YH�EDúDUÕ�RUWDODPDODUÕQÕQ�ELU�|QFHNL�\ÕOD�
\DQL� SDQGHPLQLQ� EDúODGÕ÷Õ� YH� DFLO� RODUDN� X]DNWDQ� H÷LWLPH�
JHoLOHQ� ���������� H÷LWLP� \ÕOÕQD� NÕ\DVOD� WHNUDU� G�úW�÷��
J|]OHQGL��$\QÕ� GXUXP� G|QHP� �� YH� G|QHP� �� EDúDUÕ� GXUXP�
ODUÕQGD�GD�WHVSLW�HGLOGL��*UDILN������

Grafik 1: '|QHP�������VRQ��o�\ÕO�QRW�RUWDODPDODUÕ�

Grafik 2: '|QHP�������VRQ��o�\ÕO�EDúDUÕ�RUWDODPDODUÕ���
 

*UDILN����$.8=(0�YH�$626�LOH�\DSÕODQ�VÕQDYODUÕQ�QRW�RUWDODPDODUÕ�
 
$626�VRUX�EDQNDVÕ�LOH�\DSÕODQ�VÕQDYODUÕQ�
GH÷HUOHQGLULOPHVL
���������� H÷LWLP� \ÕOÕQGD� $626� VRUX� EDQNDVÕ� �]HULQGHQ�
WRSODP� ���� VÕQDY� JHUoHNOHúWLULOGL�� 6ÕQDY� VRQUDVÕQGD� VÕQDY�
DQDOL]OHUL� \DSÕOGÕ�� VÕQDYODUÕQ� J�YHQLUOL÷L� YH� JHoHUOLOL÷L�
EHOLUOHQGL��$\UÕFD�\DSÕODQ� VRUX� DQDOL]OHUL� LOH� VRUXODUÕQ�NDEXO�
HGLOHELOLU�HQGHNVL���.XGHU�5LFKDUGVRQ����YH�.XGHU�5LFKDUG�
VRQ� ��� GH÷HUOHUL�� � &URQEDFK
V� DOSKD� GH÷HUOHUL� YH� WHVWLQ�
J�oO�O�÷��� |÷UHQFLOHU� WDUDIÕQGDQ� GR÷UX� FHYDSODPD� RUDQODUÕ�
KHVDSODQGÕ��|÷UHWLP��\HOHULQH�JHUL�ELOGLULP�RODUDN�J|QGHULOGL�
�7DEOR�,,,��

Tablo III:�8\JXODQDQ�VÕQDYODUGD�\DSÕODQ�VÕQDY�DQDOL]OHUL�

lɦZMVKQTMZQV�UMUV]VQaM\�L]Z]UTIZÜ
g÷UHQFLOHULQ� PHPQXQL\HW� � GXUXPODUÕQÕ� EHOLUOHPHN� LoLQ�
X]DNWDQ�H÷LWLP�LOH�LOJLOL�DúD÷ÕGD�\HU�DODQ�VRUXODU�\|QHOWLOGL�
���dHYULPLoL�VHQNURQ�GHUVOHUH�]DPDQÕQGD�YH�G�]HQOL�
����RODUDN�NDWÕOGÕP�
���dHYULPLoL�H÷LWLPH�LOLúNLQ�\DSÕODQ�ELOJLOHQGLUPHOHU�
����\HWHUOL\GL�
���8]DNWDQ�|÷UHWLPH�LOLúNLQ�VRUXQ�\DúDGÕ÷ÕPGD�WHNQLN�
����GHVWHN�DODELOGLP��
���dHYULPLoL�SODWIRUP��]HULQGHQ�GHUV�PDWHU\DOOHUL�
����YH�GRN�PDQODUD�NROD\FD�XODúDELOGLP�
���dHYULPLoL�H÷LWLP�V�UHFLQGH�ND\ÕW�DOWÕQD�DOÕQDQ�
����GHUVOHUL�WHNUDU�L]OH\HELOPHN�\DUDUOÕ\GÕ�
���'HUVOHU�\�]�\�]H�H÷LWLPGH�ROGX÷X�JLEL�D\QÕ�LoHULN�
����YH�V�UHGH�DQODWÕOGÕ�
���dHYULPLoL�H÷LWLPGH�GH�|÷UHWLP��\HVL�LOH�HWNLOHúLP�VD÷ODQGÕ��
���7HRULN�GHUVOHU�\�]�\�]H�GHUVOHU�NDGDU�HWNLOL\GL�
���7HRULN�GHUVOHUGH�IDUNOÕ�|÷UHWLP�\|QWHPOHUL�NXOODQÕOGÕ�
�����dHYULPLoL�H÷LWLPOHUGH�NXOODQÕODQ�0LFURVRIW�7HDPV
GH
�������H÷LWLP�SURJUDPÕQÕ�WDNLS�HWPHN�NROD\GÕ�
����dHYULPLoL�\DSÕODQ�X\JXODPDOÕ�GHUVOHU�HWNLOL\GL�
����dHYULPLoL�H÷LWLPOHU�SDQGHPLGHQ�VRQUD�GD�GHYDP�HWPHOL��
����6ÕQDYODUD�LOLúNLQ�\|QHUJHOHU�DoÕN�YH�DQODúÕOÕUGÕ�
����6ÕQDYODU�LoLQ�YHULOHQ�V�UH�\HWHUOL\GL��
����6ÕQDYODUGD�DOW�\DSÕ�VRUXQX�\DúDPDGÕP�

���� dHYULPLoL� VÕQDYODU� VÕUDVÕQGD� NDUúÕODúWÕ÷ÕP� VRUXQODUGD�
H÷LWLPGHQ�VRUXPOX�NLúLOHUGHQ�GHVWHN�DODELOGLP�
����$626�VRUX�EDQNDVÕQÕQ�NXOODQÕPÕQGD�NHQGLPL�
������\HWHUOL�KLVVHGL\RUXP�
9HULOHQ�JHUL�ELOGLULP�OHU�DQDOL]�HGLOGL÷LQGH��oHYULPLoL�H÷LWLP�
OHUH�NDWÕOÕP�V�UHFL�DoÕVÕQGDQ�DQNHWH�\DQÕW�YHUHQ�|÷UHQFLOHUGHQ�
ELULQFL� VÕQÕI� �������� YH� EHúLQFL� VÕQÕI� �������� |÷UHQFLOHUL�
ROGX÷X� J|]OHPOHQGL�� dHYULPLoL� H÷LWLPH� LOLúNLQ� \DSÕODQ�
ELOJLOHQGLUPHOHULQ� \HWHUOL� ROGX÷XQX� G�ú�QHQOHULQ� VÕUD\OD�
\�]GH�GH÷HUOHUL�����������������������������������RODUDN�
GH÷LúPHNWH\GL��³dHYULPLoL�SODWIRUP��]HULQGHQ�GHUV�PDWHU\�
DOOHUL�YH�GRN�PDQODUD�NROD\FD�XODúDELOGLP�´�|QHUPHVLQH�W�P�
VÕQÕIODUGD�RNX\DQ�|÷UHQFLOHULQ�\DUÕVÕQGDQ�ID]ODVÕ�NDWÕOÕ\RUXP�
\DQÕWÕQÕ� YHUGL�� g÷UHQFLOHULQ� E�\�N� oR÷XQOX÷X� ³dHYULPLoL�
H÷LWLP� V�UHFLQGH� ND\ÕW� DOWÕQD� DOÕQDQ� GHUVOHUL� WHNUDU� L]OH\H�
ELOPHN�\DUDUOÕ\GÕ�´�VHoHQH÷LQH�³NDWÕOÕ\RUXP��³�\DQÕWÕQÕ�YHUGL�
�7DEOR�,,��
7DEOR� ,9¶GH� |÷UHQFLOHULQ� X]DNWDQ� H÷LWLPLQ� |]HOOLNOHULQH�
LOLúNLQ� YHUGLNOHUL� \DQÕWODU� J|VWHULOGL�� ³'HUVOHU� \�]� \�]H�
H÷LWLPGH�ROGX÷X�JLEL�D\QÕ�LoHULN�YH�V�UHGH�DQODWÕOGÕ�´�LIDGHV�
LQH� ELULQFL� VÕQÕIWDQ� EHúLQFL� VÕQÕID� \�]GHOHU� �� ������ �������
������� ������ YH� ������ RODUDN� GD÷ÕOPDNWD\GÕ�� 7HRULN�
GHUVOHULQ� \�]� \�]H� GHUVOHU� NDGDU� HWNLOL� ROGX÷XQX� G�ú�QHQ�
|÷UHQFLOHULQGHQ�ELULQFL�VÕQÕI�|÷UHQFLOHUL��������EHúLQFL�VÕQÕI�
|÷UHQFLOHUL�LVH�������RUDQÕQGD�NDWÕOGÕ÷ÕQÕ�EHOLUWWL��dHYULPLoL�
\DSÕODQ�X\JXODPDODUÕQ�HWNLQ�ROGX÷XQX�G�ú�QHQOHULQ�\�]GHOHUL�
LVH�HQ�G�ú�N������HQ�\�NVHN������¶GLU��³dHYULPLoL�H÷LWLPOHU�
SDQGHPLGHQ� VRQUD� GD� GHYDP� HWPHOL�´� LIDGHVLQH� G|QHP� ��
|÷UHQFLOHULQLQ� ���¶VL� GHYDP� HWPHVL� JHUHNWL÷L� \|Q�QGH�
NDWÕOÕ\RUXP�\DQÕWÕ�YHUGL��

Tablo IV: 8]DNWDQ�H÷LWLPGH�|÷UHQFLOHULQ�H÷LWLP�V�UHFLQH�LOLúNLQ�J|U�úOHUL�
������������������NDWÕOÕ\RUXP��oRN�NDWÕOÕ\RUXP�\�]GH�GD÷ÕOÕPÕ��

6ÕQDY�YH� VÕQDY� DOW� \DSÕVÕQD� LOLúNLQ�J|U�úOHUL� LVH�7DEOR�9¶GH�
VXQXOGX�� g÷UHQFLOHULQ� LIDGHOHUH� YHUGLNOHUL� \DQÕWODU� VÕQÕIODUD�
J|UH�EHQ]HU�H÷LOLP�J|VWHUPHNWH\GL��

|÷UHQFLOHUL�NDWÕOPD\D�WHúYLN�HWWL÷LQL�ELOGLUPLúOHUGLU��g÷UHQFL�
PHPQXQL\HWL� LOH� WHNQLN�NRQXODU� DUDVÕQGD� LVWDWLVWLNVHO�RODUDN�
DQODPOÕ� ELU� LOLúNL� EXOXQPXúWXU� �U� �������� S� �������� ��������
%L]LP�oDOÕúPDPÕ]GD�X]DNWDQ�H÷LWLP�YHULPOL�EXOXQPXú�DQFDN�
|÷UHQFLOHULQ� GHUVH� DNWLI� NDWÕOÕPÕ� G�ú�N� ROPXúWXU�� %LU� GL÷HU�
oDOÕúPDGD� LVH�� VDOJÕQ� G|QHPLQGH� JHUoHNOHúWLULOHQ� X]DNWDQ�
|÷UHWLPGHQ� \�]� \�]H� H÷LWLPH� NÕ\DVOD� GDKD� oRN� \DUDU�
J|UG�÷�Q�� LIDGH� HGHQ� �������� YH� JHOHFHNWH� X]DNWDQ�
|÷UHWLPLQ� H÷LWLP� V�UHFLQGH� \HU� DOPDVÕQÕQ� \DUDUOÕ� RODFD÷ÕQÕ�
G�ú�QHQ� |÷UHQFLOHU� ������ D]ÕQOÕNWDGÕU� ������ � (NLP� ����
GH�
���� WÕS� IDN�OWHVL� |÷UHQFLVL� LOH� \DSÕODQ� oDOÕúPDGD� LVH�
NDWÕOÕPFÕODUÕQ� oR÷XQOX÷XQXQ� �Q ����� ������� oHYULPLoL�
GHUVOHULQ� ]DPDQ� ND]DQGÕUDQ� \DUDUÕQD� NDWÕOPDGÕ÷Õ� YH� ���
|÷UHQFLQLQ���������FDQOÕ�GHUVOHULQ�oHYULPLoL�GHUVOHUH�NÕ\DVOD�
|÷UHWPHQOHUOH� ED÷ODQWÕ� LoLQ� GDKD� JHQLú� ELU� DODQ� VXQGX÷XQX�
VDYXQGX÷X� EXOXQPXúWXU�� $\QÕ� |÷UHQFLOHU� ���� |÷UHQFL�
�������� oHYULPLoL� GHUVOHUGH� FDQOÕ� GHUVOHUH� J|UH� GDKD� D]�
GLNNDWOL�ROGXNODUÕQÕ�YH����
L���������SDQGHPL�VRQUDVÕQGD�EX�
GHUVOHUH� NDWÕOPD\D� LVWHNOL� ROPDGÕ÷ÕQÕ� EHOLUWHQ� LIDGHOHU�
YHUPLúOHUGLU�� 5DMDE� YH� DUN��� &29,'���� VDOJÕQÕ� VÕUDVÕQGD�
X]DNWDQ� |÷UHWLP� V�UHFLQGH� ELOGLULOHQ� ]RUOXNODU� DUDVÕQGD�
LOHWLúLP�� |÷UHQFL� GH÷HUOHQGLUPHVL�� WHNQRORML� DUDoODUÕQÕQ�
NXOODQÕPÕ�� oHYULP� LoL� GHQH\LPVL]OLN�� VDOJÕQOD� LOLúNLOL� DQNVL�
\HWH��PRWLYDV\RQ�HNVLNOL÷L��VWUHV��]DPDQ�\|QHWLPL�YH�WHNQRIR�
EL\L� WDQÕPODPÕúWÕU� � �������� %X� VRQXoODU� DUDúWÕUPDPÕ]ÕQ�
VXQGX÷X�EXOJXODU�LOH�EHQ]HUGLU�
&29,'����SDQGHPLVLQGH�WÕS�H÷LWLPLQGH�]RUODQPD�LOH�ELUOLN�
WH��|÷UHQFLOHU�LoLQ�IDUNOÕ�|÷UHQPH�RUWDPODUÕ�VD÷ODQPÕú�YH�WÕS�
H÷LWLPLQGH� |÷UHQPHQLQ� JHOLúWLULOPHVLQH� \|QHOLN� WDUWÕúPDODU�
J�QGHPH� JHOPLúWLU� ����� �� � � gUQH÷LQ�� ED]Õ� WÕS� H÷LWLFLOHU��
SDQGHPL�VRQUDVÕQGD�GD�\�]�\�]H��DPIL�GHUVOHULQLQ�oHYULPLoL�
\DSÕOPDVÕQÕ� |QHUPHNWHGLU�� 7ÕS� |÷UHQFLOHUL� |]HOOLNOH� NOLQLN�
|QFHVL� H÷LWLP� G|QHPLQGH� D÷ÕUOÕNOÕ� RODUDN� X\JXODQDQ� DPIL�
GHUVOHULQLQ� NHQGLOHULQL� NOLQLN� H÷LWLPH� \HWHULQFH� KD]ÕUOD�
PDGÕ÷ÕQÕ��HWNLOL�ELU�|÷UHQPH�\ROX�ROPDGÕ÷ÕQÕ�G�ú�QPHNWHGLU�
������$QFDN��WÕS�H÷LWLPLQGHNL�GH÷LúLNOLNOHULQ�\HWHUOL�ELOLPVHO�
NDQÕWODUD� GD\DOÕ� RODUDN� \DSÕOPDVÕ� |QHPOLGLU�� � &29,'����
SDQGHPLVLQGH� |÷UHQPH� LoLQ� QH\LQ� GDKD� HWNLOL� ROGX÷X�
NRQXVXQGD� X]ODúÕODQ� NDQÕWD� GD\DOÕ� ELU� \DNODúÕPGDQ� oRN��
LKWL\Do� GR÷UXOWXVXQGD� oHYULPLoL� |÷UHWLPH� \|QHOLN� E�W�QVHO�
ELU� \HQLGHQ� \DSÕODQGÕUPD\D� LKWL\Do� GX\XOGX÷X� DoÕNWÕU��
)DN�OWHPL]GH�SODQOÕ�H÷LWLPLQ�X\JXODQPD�V�UHFLQGH�\�]�\�]H�
X\JXODPDODUGD�X\JXODQDQ�3'g��PDNDOH�VDDWL�JLEL�X\JXODPD�
ODU�|÷UHWLP��\HOHUL� LoLQ�KD]ÕUODQDQ�oHYULPLoL�VÕQÕIODUGD������
|÷UHQFL�LOH�\�U�W�OP�úW�U���g÷UHQFLOHU�EX�X\JXODPDODUD�WDP�
NDWÕOÕP�VD÷ODPÕúODUGÕU��+HP�|÷UHQFL�KHP�GH�|÷UHWLP��\HOHUL�
QLQ�YHUGLNOHUL�JHUL�ELOGLULPOHU��LOH�X\JXODPDODUGDQ�PHPQXQL�
\HWLQ� oRN� \�NVHN� ROGX÷X� V|\OHQHELOLU�� $NWLI� |÷UHQPHQLQ�
oHYULPLoL� IRUPODUÕQÕQ� � JHOLúWLULOPH\H� LKWL\DFÕ� YDUGÕU� ������
dHYULPLoL� |÷UHWLPGH� VÕQÕI� RUWDPÕQÕQ� ELOJLQLQ� VXQXOPDVÕ�DN�
WDUÕOPDVÕ� LoLQ� GH÷LO�� DNWLI� |÷UHQPH� YH� |÷UHQHQ�H÷LWLFL�
HWNLOHúLPL� LoLQ� NXOODQÕOPDVÕ� |QHULOPHNWHGLU�� %X� ED÷ODPGD�
oHYULPLoL� G�]HQOHQHQ� N�o�N� JUXS� HWNLQOLNOHUL� LOH� LúELUOLNoL�
|÷UHQPH�RUWDPODUÕ�\DUDWÕODELOPHNWH�YH�HWNLOHúLP�DUWWÕUÕOPDN�
WDGÕU�������
g÷UHQFLOHULQ� X]DNWDQ� |÷UHWLP� V�UHFLQGH� \DSÕODQ� |OoPH� YH�
GH÷HUOHQGLUPH�X\JXODPDODUÕQD�\|QHOLN�J|U�úOHULQGH�\�]�\�]H�

G|QHPH� EHQ]HUOLN�� úHIIDIOÕN� YH� |÷UHQPH� KHGHIOHULQLQ�
J|]HWLOPHVL� NRQXODUÕQD� LOLúNLQ� \DQÕWODUÕ� ROGXNoD�GH÷LúNHQOLN�
J|VWHUPHNWHGLU��g÷UHQFLOHULQ��|OoPH�GH÷HUOHQGLUPH�V�UHFLQH�
LOLúNLQ�VRUXODUD�DoÕN�XoOX�RODUDN�YHUPLú�ROGXNODUÕ�\DQÕWODUÕQGD��
X\JXODQDQ� VÕQDYÕQ� oRN� J�YHQLOLU� ELU� VÕQDY� ROGX÷X� YH� GL÷HU�
IDN�OWHOHUH� J|UH� VÕQDYODUÕQ� ]RU� ROGX÷X� \|Q�QGH� ROGXNoD�
\R÷XQ� JHUL� ELOGLULPOHUL� ROPXúWXU�� � 3ODQOÕ� H÷LWLP�G|QHPLQGH�
VÕQDY� J�YHQOL÷L� YH� WHNQLN� DNVDNOÕNODU� ROPDN� �]HUH�� RUWDP�
NRúXOODUÕ�� � VRUXODUÕQ� ]RUOXN� GHUHFHOHUL� JLEL� VRUXQODUÕQ� W�P��
DúÕOPÕúWÕU��.RS\D�oHNPH�RODVÕOÕ÷Õ�G�ú�U�OP�úW�U��%X�GXUXP�
|÷UHQFLOHU�DUDVÕQGD�VRUXQODUD�\RO�DoPÕú�RODELOLU��3DQGHPLGH�
DFLO�X]DNWDQ�|÷UHWLP�V�UHFLQLQ�HWNLQOL÷LQH�\|QHOLN�DOÕQDQ�JHUL�
ELOGLULPOHUGH��|÷UHQFLOHULQ�HQ�oRN�VÕQDY�J�YHQOL÷L�YH�WHNQLN�
DNVDNOÕNODU� ROPDN� �]HUH�� RUWDP� NRúXOODUÕ�� VRUXODUÕQ� ]RUOXN�
GHUHFHOHUL�JLEL�VRUXQODUD�YXUJX�\DSPÕúWÕU�������
g÷UHQFLOHU�DUDVÕQGD�VWUHV�\DúD\DQODUÕQ�RUDQÕ�D]ÕPVDQPD\DFDN�
NDGDU� ID]ODGÕU�� g÷UHQFLOHU� DoÕN� XoOX� VRUXODUGD� HQ� oRN� EX�
G|QHPGH� \DúDGÕNODUÕ� VWUHVWHQ� EDKVHWPHNWHGLU�� 3DQGHPL�
V�UHFLQGH� |÷UHQFLOHULQ� L\LOLN� GXUXPODUÕQÕQ� V�UG�U�OPHVLQL�
GHVWHNOHPHN� DPDFÕ\OD�� IDUNOÕ� X\JXODPDODU� \DSÕOPÕúWÕU��
gUQH÷LQ���QLYHUVLWHQLQ�GHVWHNOHGL÷L�SURJUDPODU�LOH�oHYULPLoL�
H÷LWLP� � JUXSODUÕQD� JHoLú� WHúYLN� HGLOPLúWLU� ����� � &29,'����
SDQGHPLVL�� WÕS� IDN�OWHOHULQLQ�NUL]�GXUXPODUÕQGD�|÷UHQFLOHULQ�
UXKVDO�VD÷OÕNODUÕ�YH�L\LOLN�GXUXPODUÕQÕ�GHVWHNOH\LFL�X\JXODPD�
ODU�YH�EX�NRQXGD�H÷LWLOPLú�GDQÕúPDQODUD�VDKLS�ROPDODUÕ�JHUHN�
OLOL÷LQL�RUWD\D�NR\PDNWDGÕU�������
7HNQRORMLQLQ� DUWÕODUÕ� YH� HNVLOHUL\OH� DUWÕN� KD\DWÕPÕ]GD� YH�
H÷LWLPGH�GDKD�oRN�\HU�DODFD÷Õ�NDoÕQÕOPD]�ELU�JHUoHNWLU��8]DN�
WDQ� \DSÕODQ� |÷UHWLP� X\JXODPDODUÕQÕQ� HWNLQ� RODELOPHVL� YH�
DPDFD�XODúPDN�DGÕQD�HWNLOHúLPL�DUWÕUPDQÕQ�|QHPOL�ROGX÷X�ELU�
NH]�GDKD�RUWD\D�oÕNPÕúWÕU����

;76=i
&29,'����SDQGHPLVL�LOH�7ÕS�)DN�OWHOHULQGH�NXOODQÕPÕ�DUWDQ�
oHYULPLoL� |÷UHWLP� oRN� J�oO�� YH� HWNLOL� ELU� |÷UHWLP� DUDFÕ�
ROPDVÕQD�UD÷PHQ��\HWHULQFH�HWNLOHúLP�VD÷OD\DPDPDVÕ��WHNQLN�
VRUXQODU�YH�EHOLUVL]OLN�JLEL�QHGHQOHU�LOH�|÷UHQFLOHULQ�oHYULPLoL�
GHUVOHUL�GDKD�D]�WHUFLK�HWWLNOHUL�J|]OHPOHQPLúWLU��g÷UHQFLOHULQ�
NXUDPVDO�GHUVOHULQ�SDQGHPL�VRQUDVÕQGD�GD�oHYULPLoL�YHULOHEL�
OHFH÷L� DQFDN� X\JXODPDODUÕQ� WÕS� H÷LWLPLQLQ� ROPD]VD� ROPD]Õ�
ROGX÷X� YH� JHUoHN� NOLQLN� RUWDPODUGD� FDQOÕ� KDVWDODUOD�
oDOÕúPDQÕQ�WÕS�H÷LWLPL�LoLQ�KD\DWL�|QHP�WDúÕGÕ÷Õ�YH�WDPDPHQ�
oHYULPLoL� LOH� GH÷LúWLULOHPH\HFH÷LQL� WDPDPÕQD� \DNÕQÕQ� ÕQ�
EHOLUWPHVL�PHPQXQL\HW�YHULFLGLU�

<D]DU�.DWNÕODUÕ��)LNLU���1�%���<�ù��(�*��0�7��7DVDUÕP���1�%���
<�ù��� 'HQHWOHPH� �� (�*��� 0�7��� 9HUL� 7RSODQPDVÕ� YH�YH\D�
øúOHPHVL� ��1�%���<�ù��$�%�7���$QDOL]�YH�YH\D�<RUXP� ��1�%���
<�ù��5�d���/LWHUDW�U�7DUDPDVÕ���h�=���$�$���)�d���<D]Õ\Õ�<D]DQ�
�� 1�%��� <�ù��0�7��(�*��$�%�7��� (OHúWLUHO� øQFHOHPH� �� /�6���
$�)�.�ù��$�h��5�d�

dÕNDU�dDWÕúPDVÕ��<D]DUODUÕQ� EH\DQ� HGHFHN� oÕNDU� oDWÕúPDVÕ�
\RNWXU�

Finansal Destek: <D]DUODU� EX� oDOÕúPD� LoLQ� ILQDQVDO� GHVWHN�
DOPDGÕNODUÕQÕ�EH\DQ�HWPLúOHUGLU�
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Tablo V: 8]DNWDQ�H÷LWLPGH�|÷UHQFLOHULQ�VÕQDY�VLVWHPLQH�LOLúNLQ�J|U�úOHUL
��NDWÕOÕ\RUXP��oRN�NDWÕOÕ\RUXP��\�]GH�GD÷ÕOÕPÕ�

g÷UHQFLOHULQ�DoÕN�XoOX�VRUXODUD�YHUGLNOHUL�\DQÕWODU� LQFHOHQGL�
YH�����|÷UHQFLGHQ�������������|÷UHQFL�JHUL�ELOGLULP��YHUGL��
ho� |÷UHQFL� oHYULPLoL� H÷LWLPGHQ� oRN�PHPQXQ� ROGX÷XQX� YH�
GHYDP� HWPHVL� JHUHNWL÷LQL� EHOLUGL�� &HYDSODU� LNL� ED÷ÕPVÕ]�
DUDúWÕUPDFÕ� WDUDIÕQGDQ� |QFH� NRGODQGÕ� YH� VRQUD� WHPDODU�
ROXúWXUXOGX��+HU�LNL�DUDúWÕUPDFÕQÕQ�ROXúWXUGX÷X���WHPD�EXOXQ�
PDNWD\GÕ��<ÕOODUD� J|UH� DoÕN� XoOX� VRUXODUD� YHULOHQ� \DQÕWODUÕQ�
RUDQODUÕ� 7DEOR� 9,¶GD� J|VWHULOGL�� 7HPDODU�� WÕS� H÷LWLPLQGH�
X]DNWDQ�H÷LWLP�QLWHOL÷L��VÕQDY�VLVWHPL�YH�VRUX�EDQNDVÕ��DOW�\DSÕ�
RODQDNODUÕ�YH�H÷LWLFL�QLWHOL÷L��

Tablo VI: <ÕOODUD�J|UH�DoÕN�XoOX�VRUXODUD�YHULOHQ�\DQÕWODUÕQ�RUDQODUÕ��

7HPDODU��WÕS�H÷LWLPLQGH�X]DNWDQ�H÷LWLP�QLWHOL÷L��VÕQDY�VLVWHPL�
YH� VRUX� EDQNDVÕ�� DOW� \DSÕ� RODQDNODUÕ� YH� H÷LWLFL� QLWHOL÷L��
SDQGHPL�YH�VWUHV�RODUDN�EHOLUOHQGL�

1LWHO�JHUL�ELOGLULP��VRQXoODUÕ
$oÕN�XoOX�VRUXODUD�YHULOHQ�\DQÕWODUGDQ�G|UW�WHPD�EHOLUOHQGL�
%XQODU��
���7ÕS�H÷LWLPLQGH�X]DNWDQ�H÷LWLP
���6ÕQDY�VLVWHPL�YH�VRUX�EDQNDVÕ
���$OW�\DSÕ�RODQDNODUÕ�YH�H÷LWLFL�H÷LWLPL
���3DQGHPL�YH�VWUHV

<ÜX�MɦQ\QUQVLM�]bIS\IV�MɦQ\QU
7ÕS�H÷LWLPLQGH�oHYULPLoL�H÷LWLP�LOH�LOJLOL�RODUDN�����|÷UHQFL�
WÕS� H÷LWLPLQLQ� \�]� \�]H� H÷LWLP� úHNOLQGH� ROPDVÕ� JHUHNWL÷LQL�
EHOLUWWL�� g]HOOLNOH� G|QHP� �� YH� �� |÷UHQFLOHUL� X\JXODPDODUÕQ�
X]DNWDQ�H÷LWLP�V�UHFLQGH�\DSÕOPDPDVÕQÕQ�NHQGLOHULQGH�X\JX�
ODPD� DoÕVÕQGDQ� HNVLNOLN� \DUDWWÕ÷ÕQÕQ� DOWÕQÕ� oL]GL�� $QFDN�
|Q�P�]GHNL�\ÕOODUGD� WHRULN�GHUVOHULQ�oHYULPLoL�DQFDN�X\JX�
ODPDODUÕQ� \�]� \�]H� YHULOPHVL� JHUHNWL÷LQL� EHOLUWHQOHULQ� RUDQÕ�
���¶WL��
g÷UHQFLOHULQ�VÕQÕIODUD�J|UH�J|U�úOHUL�DúD÷ÕGD�\HU�DOPDNWDGÕU��

³8]DNWDQ� H÷LWLP� V�UHFLQGH� KRFDODUÕPÕ]ÕQ� E�\�N� oDEDODUÕ�
ROPDVÕQD�UD÷PHQ�\HWHUOL�úHNLOGH�ID\GDODQDELOGL÷LPL]L�G�ú�Q�
P�\RUXP���<�]�\�]H�H÷LWLP�J|UPH\L�G|UW�J|]OH�EHNOL\RUXP�´�
�'|QHP���|÷UHQFLVL��

�³3UDWLN�GHUVOHULQ�EX�VHQH�RQOLQH�úHNLOGH�ROPDVÕ�EL]LP�LoLQ�oRN�
E�\�N�ELU�ND\ÕSWÕ��%X�VHQH�YHULP�DODELOGL÷LPL�YH�L\L�|÷UHQH�
ELOGL÷LPL�G�ú�QP�\RUXP��<HQL�G|QHPGH�RNXOXQ�DoÕOPDVÕ��HQ�
E�\�N�LVWH÷LP��7HRULN�GHUVOHU�RQOLQH�RODUDN��SUDWLN�GHUVOHU�LVH�
\�]� \�]H� ROXUVD� WHNUDU� YHULPOL� H÷LWLP� DODELOHFH÷LPL]L�
G�ú�Q�\RUXP��$\UÕFD� EX� VHQH� DQDWRPL� SUDWLN� GHUVOHUL� YDU��
DQFDN� RQOLQH� ROXúXQXQ� EL]� |÷UHQFLOHU� GH� E�\�N� HNVLNOLN�
ROGX÷XQX� G�ú�Q�\RUXP�� %X� HNVLNOL÷L� \HQL� G|QHP� |QFHVL�
YH\D� G|QHP� LoHULVLQGH� HN� SUDWLN� ODERUDWXYDU� GHUVL� RODUDN�
YHULOPHVL� GXUXPXQXQ� EL]H� oRN� \DUDUOÕ� RODFD÷ÕQÕ� G�ú�Q�\R�
UXP�´���'|QHP���|÷UHQFLVL�

³8]DNWDQ� H÷LWLP� WÕS� H÷LWLPLQGH� EHQL� DúÕUÕ� ]RUOD\ÕFÕ� ROGX�
GHUVOHUL�WDNLS�HWPHN�NRQXODUÕ�\HWLúWLUPHNWH�DúÕUÕ�]RUODQÕ\RUXP�
YH�X\JXODPDODUÕ� \�]�\�]H�\DSDPDGÕ÷ÕPÕ]� LoLQ�YHULPVL]�ELU�
V�UHo�ROX\RU�´��'|QHP���|÷UHQFLVL��

�³ho�\ÕOOÕN�WÕS�|÷UHQLPLP�ER\XQFD�ND\ÕW�DOWÕQD�DOÕQDQ�GHUVOHUL�
LQGLULS�L]OH\HUHN�GDKD�|QFH�JLUGL÷LP�GHUVOHUGHQ�GDKD�ID]ODVÕ�
QD�JLUGLP��'HUV�HVQDVÕQGD�GLNNDWLP�oRN�GD÷ÕOÕ\RU�YH�GHUVLQ�
\DUÕVÕQGDQ� NRSX\RUXP� DPD� ND\ÕW� DOWÕQD� DOÕQDQ� ELU� GHUVL�
L]OHUNHQ� ND\GÕ� JHUL\H� DOÕS� WHNUDU� L]OH\HELOL\RUXP�� $\UÕFD�
ND\GÕ�GXUGXUXS�|÷UHQPHN�LoLQ�WHNUDU�HGLS�QRW�DODELOL\RUXP��
'HUVOHUL�VDEDK�X\NXOX�RODUDN�DQODPD\DFD÷ÕP�]DPDQ�GLOLPOHUL�
\HULQH�DQOD\DELOHFH÷LP�]DPDQ�GLOLPOHULQGH�L]OH\HELOL\RUXP��
2OXPVX]� \DQODUÕ� LVH� 7HDPV� GH� ED]Õ� GHUVOHULQ� ND\ÕWODUÕQÕQ�
VLOLQPHVL��\HWHUOL�DOW\DSÕ\D�VDKLS�ROPD\DQ�|÷UHWLP��\HOHULQLQ�
ND\ÕWODUÕQGD�VHVOHULQ�ED]Õ�\HUOHUGH�DQODúÕODPDPDVÕ��ND\ÕWODUÕQ�
\HU�\HU�GRQPDVÕ��SUDWLN�GHUVOHULQ�X\JXODQPDGÕ÷Õ� LoLQ�\HWHU�
LQFH�|÷UHQLOHPHPHVL��%XQODUÕQ�GÕúÕQGD�RQOLQH�\DSÕODQ�VÕQDY�
ODUÕQ�DFDED�ND\GÕ�DODELOGLP�PL��HOHNWULNOHU�JLGHFHN�PL��ND\ÕW�
DOWÕQD� DODQ� WHOHIRQXPXQ� úDUMÕ� ELWHFHN�PL� JLEL� ELUoRN� HQGLúH�
QHGHQL\OH� VÕQDY� HVQDVÕQGD� VÕQDYD� \HWHULQFH� RGDNODQDPÕ\R�
UXP�´���'|QHP���|÷UHQFLVL��

³7HRULN�H÷LWLP�X]DNWDQ�H÷LWLPOH�WROHUH�HGLOHELOL\RU�DPD�SUDWLN�
DúÕUÕ� HNVLN� NDOÕ\RU� KDWWD� KLo� X\JXODPD� H÷LWLP� DOPDPÕú�
ROX\RUX]������������H÷LWLP�|÷UHWLP�\ÕOÕQGD�H÷LWLPLPL]LQ�\�]�
\�]H�ROPDVÕ�JHUHNWL÷LQL�G�ú�Q�\RUXP�´��'|QHP���|÷UHQFLVL��

³$OGÕ÷ÕPÕ]� WHRULN� H÷LWLPOHU� Hú]DPDQOÕ� RODUDN� SUDWLNOHU� LOH�
SHNLúWLULOPHGL÷L� LoLQ� WHODIL� SUDWLNOHULQGH� NHQGLPL� \HWHUVL]�
NDOPÕú� KLVVHGL\RUXP�� *HOHFHN� VHQH� LoLQ� WHRULN� H÷LWLPOHU�
RQOLQH� GHYDP� HWVH� GDKL� SUDWLNOHULPL]LQ� Hú]DPDQOÕ� RODUDN�
RNXOGD� \DSÕOPDVÕQÕQ� �� VHQH� VRQUD� GLSORPDPÕ]Õ� DOGÕ÷ÕPÕ]GD�
KHP�EL]�|÷UHQFLOHU�KHP�GH�WRSOXP�DoÕVÕQGDQ�oRN�GDKD�VD÷OÕNOÕ�
YH�YHULPOL�RODFD÷ÕQÕ�G�ú�Q�\RUXP��/�WIHQ�\DSÕQ���´�
�'|QHP���|÷UHQFLVL��

³7HODIL�SUDWLNOHULQGH�KHSLPL]LQ�GH�IDUN�HWWL÷L�JLEL�EX�VHQH�W�P�
|÷UHQFLOHU�LoLQ�\HWHUVL]�ELWLULOPLú�ELU�VHQH�ROGX��%XQXQ�|÷UHWL�
FL�\D�GD�|÷UHQFL�ND\QDNOÕ�GH÷LO�SUDWLN�H÷LWLPLQLQ�D]�ROPDVÕQ�
GDQ�ND\QDNOÕ�ROGX÷XQX�G�ú�Q�\RUXP��8PDUÕP�|Q�P�]GHNL�

VHQH� SUDWLNOHULPL]L� VWDM� ]DPDQODUÕPÕ]GD� YH� KDVWDQHPL]GH�
\DSDELOLUL]�´��'|QHP���|÷UHQFLVL��

³��KDIWDGÕU�\�]�\�]H�SUDWL÷H�JLGL\RUX]�NRFD�VHQH�|÷UHQGL÷LP�
GHQ� GDKD� oRN� úH\� |÷UHQGLP� RQOLQH� H÷LWLPLQ� KLoELU� LúH�
\DUDPDGÕ÷ÕQÕ� G�ú�Q�\RUXP� YH� XPDUÕP� VHQH\H� QRUPDOH�
G|QHUL]�´��'|QHP���|÷UHQFLVL��
;ÜVI^�[Q[\MUQ�^M�[WZ]�JIVSI[Ü
g÷UHQFLOHULQ�VÕQDY�VLVWHPLQLQ�\DSÕVÕQD�LOLúNLQ�\DSPÕú�ROGXN�
ODUÕ�JHUL�ELOGLULP�OHU�DúD÷ÕGD�|]HWOHQGL��*HQHO�RODUDN�NDPHUD�
NXOODQÕPÕ��]HULQGHQ�JHUL� ELOGLULPOHU� � GLNNDW� oHNWL��3DQGHPL�
G|QHPLQGH�VÕQDYODUÕQ�GDKD�NROD\�YH�VWUHVVL]�ROPDVÕ�NRQXVXQ�
GD� J|U�úOHULQ� ROGX÷X� J|U�OG��� 6ÕQDY� VLVWHPLQH� LOLúNLQ� JHUL�
ELOGLULPOHU� � GDKD� oRN� G|QHP� ������ |÷UHQFLOHUL� DUDVÕQGD�
\R÷XQOXNWD\GÕ�
³6RUX�EDQNDVÕ�VRUXODUÕ�UDVJHOH�VHoPHVL�YH�KRFDODUÕQ�GD�\HQL�
VRUX�KD]ÕUODPDN�LoLQ�GHWD\ODUD�EDúYXUPDODUÕ�QHGHQL\OH�oR÷X�
NRQXGD� VHoLFLOLN� \RNWX�� �� VDDWOLN� NRQX\X� oDOÕúWÕNWDQ� VRQUD�
KRFDQÕQ� VRQ� VOD\WWD� EXQODUÕ� GD� GX\XQ� GL\H� \D]GÕP� GHGL÷L�
\HUGHQ� VRUPDVÕ� DGLO� GH÷LO� YH�EX�ROGXNoD� ID]OD�JHUoHNOHúWL�´�
�'|QHP���|÷UHQFLVL��

³6ÕQDYODUGDNL�GR÷UX�\DQOÕú�VD\ÕVÕQÕQ�GHUV�GHUV�J|UVHN�KDULND�
ROXU�� KDQJL� GHUVWH� HNVLNOHULPL]LQ� ROGX÷XQX� ELOPHPL]� ELOH�
H÷LWLP� KD\DWÕPÕ]GD� oRN� \DUDUOÕ� RODFDNWÕU�� .RPLWH� V�UHVLQLQ�
oRN� NÕVD� ROPDVÕ� YH� RQOLQH� H÷LWLPGHNL� YHULPVL]OLNWHQ� GROD\Õ�
|÷UHQFL\L� DúÕUÕ� \ÕSUDWWÕ�� NRPLWH� V�UHOHULQLQ� WHNUDU� J|]GHQ�
JHoLULOPHVL�JHUHNWL÷LQL�G�ú�Q�\RUXP�´
��'|QHP���|÷UHQFLVL��

)T\�aIXÜ�WTIVISTIZÜ�^M�MɦQ\QKQ�MɦQ\QUQ
g÷UHQFLOHULQ� E�\�N� oR÷XQOX÷X� GHUVOHULQ� YHULOGL÷L� DOW� \DSÕ�
RODQDNODUÕQGDQ� PHPQXQ� � ROGXNODUÕQÕ� EHOLUWWLOHU��$QFDN� VHV�
NDOLWHVL�YH�LQWHUQHWH�XODúÕP�NRQXVXQGD�JHUL�ELOGLULPOHU��GH�
\HU�DOGÕ�
³%D]Õ�KRFDODUÕPÕ]ÕQ�WHNQLN�QHGHQOHUGHQ�VHV�NDOLWHVL�DQODúÕOD�
PD\DFDN� NDGDU� \HWHUVL]GL� .XODNOÕN� PLNURIRQ� LOH� GDKD� L\L�
RODELOLUGL�´��'|QHP���|÷UHQFLVL�
 
³2QOLQH�H÷LWLPGH�ELU�VÕNÕQWÕ�\RN�DPD�RQOLQH�H÷LWLPH�XODúPD�
VRUXQX� \DúD\DQ� LQVDQODUD� LQWHUQHW� ELOJLVD\DU� \DUGÕPÕ� \DSÕO�
PDOÕ�´��'|QHP���|÷UHQFLVL�
 
³8]DNWDQ� H÷LWLP� NRQXVXQGD� KRFDODUD� H÷LWLP� YHULOPHVLQL�
|QHUL\RUXP��g÷UHQFLOHUH�oDOÕúPD�ND\QDNODUÕ�NRQXVXQGD�GDKD�
NROD\OÕN� VD÷ODQPDOÕGÕU�� 8]DNWDQ� H÷LWLPOH� GHUVOHULPL]L�
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GHYDP�HWWLUPHN�LoLQ�KÕ]OÕ�ELU�o|]�P�RODUDN�\�]�\�]H�H÷LWLPLQ�
\HULQH� ZHE� WDEDQOÕ� X]DNWDQ� H÷LWLP� oDOÕúPDODUÕQD� EDúODPÕú��
DFLO�X]DNWDQ�H÷LWLPH�JHoLú�\DSPÕúWÕU�����
hONHPL]GH� GH� SDQGHPL� LODQ� HGLOPHVLQGHQ� KHPHQ� VRQUD�
<�NVHN|÷UHWLP� .XUXOX¶QXQ� �<g.�� W�P� \�NVHN|÷UHWLP�
NXUXPODUÕQGD� H÷LWLPH� �� KDIWD� DUD� YHULOGL÷LQL� GX\XUPDVÕQÕQ�
DUGÕQGDQ�$NGHQL]� hQLYHUVLWHVL� 6HQDWRVX�� ���������� EDKDU�
G|QHPLQLQ�VHQNURQ�\D�GD�DVHQNURQ�úHNLOGH�X]DNWDQ�H÷LWLPOH�
V�UG�U�OPHVL�NDUDUÕQÕ�DOGÕ��%X�G|QHP�KÕ]OD�DOÕQDQ�|QOHPOHU�
LOH� YHULOHQ� H÷LWLP� VRQUDVÕQGD� H÷LWLPLQ� DNVDPDVÕQÕQ� |Q�QH�
JHoLOPH\H� oDOÕúÕOGÕ� ����� ���������� H÷LWLP� G|QHPLQGH� LVH�
SODQODQPÕú�ELU�X]DNWDQ�H÷LWLP�SURJUDPÕ�KD]ÕUODQGÕ�YH�X\JX�
ODQGÕ�
%X�oDOÕúPD�$NGHQL]�hQLYHUVLWHVLQGH�����������H÷LWLP�G|QH�
PLQGH�SODQOÕ�úHNLOGH�X\JXODQDQ�X]DNWDQ�H÷LWLP�SURJUDPÕQÕQ�
GH÷HUOHQGLULOPHVLQL�DPDoODPDNWDGÕU��

/-:-i�^M�Al6<-5
dDOÕúPD�����������H÷LWLP�G|QHPLQGH�$NGHQL]�hQLYHUVLWHVL�
7ÕS� )DN�OWHVLQGH� �'|QHP� �� GHQ� G|QHP� �¶H� NDGDU� �� H÷LWLP�
J|UHQ�WRSODP������|÷UHQFL�LOH�\�U�W�OG����7DEOR�,�����

Tablo  I: ����������'|QHP�����|÷UHQFL�VD\ÕODUÕ��

dDOÕúPDGD�SURJUDP�GH÷HUOHQGLUPH�\|QWHPOHULQGHQ�ELU�WDQHVL�
RODQ� /RJLF� PRGHO� NXOODQÕOGÕ�� /RJLF� PRGHO�� VLVWHPDWLN� YH�
J|UVHO� \ROOD�� SURJUDPÕQ� V�UG�U�OPHVLQGH� HWNLOL� ND\QDNODU��
HWNLQOLNOHU��XODúPDN�LVWHQLOHQ�VRQXo�YH�GH÷LúLPOHUL�VXQPDN�YH�
SD\ODúPDN� LoLQ� NXOODQÕODQ� LGHDO� \|QWHPOHUGHQ� ELU� WDQHVLGLU��
3URJUDPÕQ� DOWÕQGD� \DWDQ� YDUVD\ÕP� YH� WHRUL� ÕúÕ÷ÕQGD�� KDQJL�
HWNLQOLNOHULQ� GL÷HUOHULQGHQ� |QFH� JHOPHVL� JHUHNWL÷LQL� YH�
DPDoODQDQ� oÕNWÕODUD� QDVÕO� XODúÕOGÕ÷ÕQÕ� J|VWHUHQ� JUDILNVHO�
úHNLOOHU�ROXúWXUXOPDNWDGÕU��/RJLF�PRGHO�\DNODúÕPÕ�SURJUDPÕQ�
V�UG�U�OG�÷��G|QHP� LoLQGH�NXOODQÕODELOHFHN�ELU�\|QHWLP�YH�
GH÷HUOHQGLUPH� DUDFÕGÕU�� (÷LWLP� SURJUDPÕQÕQ� HWNLOL� KDOH�
JHOPHVL�LoLQ�GH�IÕUVDWODU�VXQPDNWDGÕU��3URJUDPÕQ�JHOLúWLULOPH�

VL�YH�GH÷HUOHQGLUPH�DúDPDVÕQGD�³1H�oDOÕúÕU"´�� ³1LoLQ´�JLEL�
VRUXODUÕQ�\DQÕWODUÕQÕQ�EXOXQPDVÕQÕ�GD�VD÷ODPDNWDGÕU������
0RGHO� NDSVDPÕQGD� JLUGL�� HWNLQOLN�� �U�Q� YH� oÕNWÕODU� GH÷HU�
OHQGLULOGL���

.ÕVD�KHGHIOL�oÕNWÕODUGD�|÷UHQFLOHULQ�VÕQDY�EDúDUÕ�SXDQODUÕ�YH�
H÷LWLPGHQ�PHPQXQL\HWOHUL�GH÷HUOHQGLULOGL��9HUL�WRSODPD�DUDFÕ�
RODUDN� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� JHOLúWLULOHQ�� |÷UHQFLOHUH� DLW�
ED]Õ�NLúLVHO�ELOJLOHU�YH�oDOÕúPDQÕQ�DPDFÕQD�X\JXQ�J|U�úOHUL�
QLQ� VRUJXODQGÕ÷Õ� ELU� DQNHW� NXOODQÕOGÕ�� dDOÕúPDQÕQ�
NDWÕOÕPFÕODUÕQÕ� ���������� |÷UHWLP� \ÕOÕQGD� VDOJÕQ� V�UHFLQLQ�
EDúODGÕ÷Õ�G|QHPGH�'|QHP����¶WH�RODQ�7ÕS�)DN�OWHVL�|÷UHQFLO�
HUL� ROXúWXUGX�� $UDúWÕUPD� DQNHWL� $NGHQL]� hQLYHUVLWHVL� 7ÕS�
)DN�OWHVL¶QGHNL� |÷UHQFLOHUH� *RRJOH� )RUP� HOHNWURQLN� DQNHWL�
NXOODQÕODUDN�H�SRVWDODUÕ� DUDFÕOÕ÷Õ\OD�XODúWÕUÕOGÕ��*HUL�ELOGLULP�
OHUH� YHULOHQ� \DQÕW� VD\Õ� YH� \�]GHOHUL� 7DEOR� ,,¶GH� J|VWHULOGL��
$QDOL]OHUGH� \�]GH� GH÷HUOHUH� \HU� YHULOGL��$oÕN� XoOX� VRUXODUD�
YHULOHQ� \DQÕWODU� GH÷HUOHQGLULOHUHN� EHOOL� WHPDODU� DOWÕQGD�
WRSODQGÕ��

Tablo II: 8]DNWDQ� H÷LWLPH� LOLúNLQ� |÷UHQFL� J|U�úOHUL� ���� VRUXGDQ� �� WDQHVL�
X]DNWDQ�H÷LWLP�LOH�LOJLOL���NDWÕOÕ\RUXP��oRN�NDWÕOÕ\RUXP�\�]GH�GD÷ÕOÕPÕ���

BULGULAR
/RJLF�PRGHOLQ� ROXúWXUXOPDVÕQGD� VRUXQ�� DPDo� YH� YDUVD\ÕP�
ODUÕQ� ROXúWXUXOPDVÕ� SURJUDPÕQ� JHOLúWLULOPHVLQGH� YH� GH÷HU�
OHQGLULOPHVLQGH�|QHPOL�ELU�EDVDPDNWÕU��

;7:=6
�'�Q\D¶GD������\ÕOÕ�0DUW�D\ÕQGD�SDQGHPLQLQ�RUWD\D�oÕNPDVÕ��
EX�V�UHoOH�ELUOLNWH� WÕS�H÷LWLPLQGH�X]DNWDQ�H÷LWLPH�JHoLOPHVL�
ELU� VRUXQ� RODUDN� RUWD\D� oÕNPÕú� YH� DFLO� |QHPOHU� DOÕQPÕúWÕU��
8\JXODQDQ� EX� X]DNWDQ� H÷LWLP� \|QWHPLQGH� WÕS� H÷LWLPL� LoLQ�
HWNLQOL÷L� DUDúWÕUPD\D� GH÷HUGLU�� %X� HWNLQOL÷L� L]OHPHN� LoLQ�
VLVWHPDWLN�ELU�PRGHOH�JHUHNVLQLP�YDUGÕU�

)5)i
���������� H÷LWLP� G|QHPLQGH� SODQOÕ� RODUDN� X\JXODQDQ�
X]DNWDQ� H÷LWLPLQ� HWNLQOL÷LQLQ� /RJLF� PRGHO� LOH� GH÷HUOHQGLU�
LOPHVL��DPDoODQPDNWDGÕU�

>):;)A15
3DQGHPL�G|QHPLQGH�X\JXODQDQ�X]DNWDQ�H÷LWLP��
��GLQDPLN�YH�JHQLú�JUXSODUD�\|QHOLN�PHNDQ�VRUXQX�
��ROPDNVÕ]ÕQ�H÷LWLPLQ�V�UG�U�OPHVLQL�
��H÷LWLPLQ�\DOQÕ]FD�XOXVDO�GH÷LO�XOXVODUDUDVÕ�VWDQGDUWODU�GD�
���J|]HWLOHUHN�\DSÕODQGÕUÕOPDVÕQÕ�
��HVQHN�YH�REMHNWLI�|OoPH�GH÷HUOHQGLUPH\H�
��RODQDN�WDQÕPDVÕQÕ�
��J|UVHO�LúLWVHO�H÷LWLPH�IÕUVDW�YHUHQ�WHNQRORMLOHULQ�NXOODQÕPÕ�LOH�
���LoHUL÷L�GDKD�oRN�]HQJLQOHúWLULOPLú�YH�|÷UHQFL\L�PRWLYH�HGHQ�
���|UQHNOHULQ�VXQXOPDVÕQÕ�
��H÷LWLP�SURJUDPÕQGD�VXQXODQ�PDWHU\DOL�GHIDODUFD�L]OHQPHVLQL�
���YH�JHUL�ELOGLULP��DOÕQPDVÕQÕ�VD÷ODU������

/ʈ:,ʈ4-:��
������������H÷LWLP�G|QHPLQGH�G|QHP���YH����DUDVÕQGD�RODQ�
��WRSODP������|÷UHQFL�YH�����|÷UHWLP��\HVL�LoLQ�FDQOÕ�\D\ÕQ�
��YH�N�o�N�JUXS�X\JXODPDODUÕ�RODQDNODUÕ�VXQDQ�0LFURVRIW�
7HDPV�(÷LWLP�3URJUDPÕ�
��+HU�ELU�|÷UHWLP��\HVL�LoLQ�0LFURVRIW�7HDPV�LoHULVLQGH�
��oHYULPLoL�VÕQÕIODU
��g÷UHWLP��\HOHULQLQ�GHUV�DQODWÕPÕ�LoLQ�'HNDQOÕNWD�ELOJLVD\DU��
���NDPHUD�YH�PLNURIRQ�LOH�GRQDWÕODQ����GHUVOL÷LQ�G�]HQOHQPHVL��
��$OW�\DSÕVÕ�ROPD\DQ�|÷UHQFLOHU�LoLQ����ELOJLVD\DU�WHPLQL�
��3UDWLN�YLGHRODUÕQÕQ�VLVWHPH�\�NOHQPHVL
��'HUV�SURJUDPÕ�GH÷LúLNOLNOHUL�QHGHQL\OH�WHODIL�H÷LWLPOHUL
��$NDGHPLN�6ÕQDY�2WRPDV\RQ�6LVWHPL��$626���VRUX�EDQNDVÕ�
��LOH�oHYULPLoL�VÕQDY�X\JXODPDODUÕ
��$OWÕ�GHID�X\JXODQDQ�|÷UHWLP��\HVL�JHOLúLP�SURJUDPODUÕ�
��7ÕS�)DN�OWHVL�dHYULPLoL�6ÕQDY�8\JXODPD�(VDVODUÕ�
���<|QHUJHVL�

-<3ʈ64ʈ34-:
-ɦQ\QU�XZWOZIUÜ#
��*�]�G|QHPLQGH�W�P�WHRULN�GHUVOHU�oHYULPLoL�RODUDN�
���SODQODQGÕ�
��0XWODND�\�]�\�]H�YHULOPHVL�JHUHNHQ�X\JXODPDOÕ�GHUVOHU�
���EDKDU�G|QHPLQGH�����KDIWDOÕN�WHODIL�SUDWLNOHU�
���úHNOLQGH�SODQODQGÕ�

gOoPH��GH÷HUOHQGLUPH�
��dHYULPLoL�6ÕQDY�(VDVODUÕ�KD]ÕUODQGÕ�
��g÷UHQFLOHUH�VÕQDY�DQDOL]OHULQL�ELUH\VHO�RODUDN�J|UPH�LPNDQÕ�
���VD÷OD\DFDN�DOW\DSÕ�KD]ÕUODQGÕ�

(��VÕQDY¶ÕQ�
��VRUX�DQDOL]OHUL�\DSÕOGÕ�
��NDSVDP�JHoHUOL÷L�KHVDSODQGÕ�
��J�YHQLUOL÷L��FURQEDFK�DOID��KHVDSODQGÕ�
��NDEXO�HGLOHELOLUOLN�LQGHNVL�KHVDSODQGÕ�

g÷UHQFLOHU�øoLQ�
��:KDWV$SS�GHVWHN�KDWWÕ�ROXúWXUXOGX��
��:KDWV$SS�WHPVLOFLOHU�JUXEX�ROXúWXUXOGX���'|QHP�����
��6ÕQDY�LWLUD]ODUÕ�LoLQ�HVLQDYWLS#DNGHQL]�HGX�WU�PDLO�DGUHVL�
���WDQÕPODQGÕ�
��*HUHNOL�RODQ�YLGHR�YH�ELOJLOHQGLUPH�PHWLQOHUL�KD]ÕUODQGÕ�

��)DUNOÕ�LOHWLúLP�NDQDOODUÕ�NXOODQÕODUDN�
����FDQOÕ�\D\ÕQODU��H�SRVWD�YE���VÕQDYODU�LOH�LOJLOL�
����ELOJLOHQGLUPHOHU�\DSÕOGÕ�
��g÷UHQFLOHUL�VÕQDY�VLVWHPLQH�DOÕúWÕUPDN�DPDFÕ�LOH�JHUHNOL�
���J|U�OG�÷�QGH�ELUGHQ�ID]OD���GHQHPH�VÕQDYODUÕ�\DSÕOGÕ�
��g÷UHQFLOHUH�oHYULPLoL�DQODWÕODQ�GHUVOHUH�HULúLP�LPNDQÕ��
���YHULOHFHN�RODQDNODU�SODQODQGÕ��

8ZWOZIU�LMɦMZTMVLQZUM�QtQV#
��g÷UHQFLOHU�YH�|÷UHWLP��\HOHULQGHQ�JHUL�ELOGLULPOHU�DOÕQGÕ�

lɦZM\QU�MTMUIVTIZÜ�QtQV#
��:KDWV$SS�GHVWHN�KDWWÕ�ROXúWXUXOGX�
��dHYULPLoL�YH�\�]�\�]H��RODUDN�0LFURVRIW�7HDPV�
���X\JXODPDVÕQÕQ�NXOODQÕPÕQD�\|QHOLN�H÷LWLPOHU�G�]HQOHQGL�
��$NDGHPLN�NXUXO�WRSODQWÕODUÕQGD�0LFURVRIW�7HDPV�DOW�
���\DSÕVÕ�WDQÕWÕOGÕ�
��dHYULPLoL�SUREOHPH�GD\DOÕ�|÷UHQPH\H�
���\|QHOLN�ELOJLOHQGLUPH�WRSODQWÕVÕ�\DSÕOGÕ�
��'HNDQOÕN�LoHULVLQGH�N�o�N�VÕQÕIODUGD�KHU�ELU�$QDELOLP�GDOÕ�
���LoLQ�D\UÕ�RODQ�(��.DPS�V���|÷UHWLP��\HVLQLQ�GHUVLQL�
���DQODWDELOHFH÷L��LoHULVLQGH�ELOJLVD\DU��NDPHUD�YH�
���PLNURIRQ�RODQ�ELU�VÕQÕI��ROXúWXUXOGX�
��7�P�E|O�POHUH�NDPHUD�YH�PLNURIRQ�WHPLQ�HGLOPHVL�LoLQ�
���VDWÕQ�DOPDODU�\DSÕOGÕ�
��(��NDPS�VWH���WHNQLN�SHUVRQHO�J|UHYOHQGLULOGL�
��'HUVOHUH�ND\ÕW�DOPD�]RUXQOXOX÷X�JHWLULOGL�
��'DQÕúPDQOÕN�LoLQ�DOW�\DSÕ�ROXúWXUXOGX�
��0DNDOH�VDDWL�X\JXODPDVÕ�oHYULPLoL�SODQODQGÕ�
��g÷UHWLP��\HVL�JHOLúLP�X\JXODPDVÕ�NDSVDPÕQGD�DOWÕ�
���oHYULPLoL�H÷LWLP�YHULOGL�

m:m64-:�
��+HU�G|QHP�YH�VWDM�LoLQ�VDQDO�VÕQÕI�ROXúWXUXOGX�
��3UDWLN�GHUVOHUGHQ�ED]ÕODUÕ�0LFURVRIW�7HDPV�SODWIRUPXQD�
���\�NOHQGL�YH�oHYULPLoL�RODUDN�DQODWÕOGÕ�
��7�P�G|QHP�|÷UHQFL�WHPVLOFLOHULQGHQ�DUDOÕNODUOD�JHUL�
���ELOGLULPOHU�DOÕQGÕ�
��'|QHP�������GHUV�SURJUDPÕ�|÷UHQFLOHULQ�LVWH÷L�
���GR÷UXOWXVXQGD�\HQLGHQ�G�]HQOHQGL�
��'|QHP���GHUV�SURJUDPÕ�WHRULN�GHUVOHULQLQ�ELU�NÕVPÕ�
���EDKDU�G|QHPLQH�ND\GÕUÕOGÕ�
��'|QHP��¶WH�NXUXO�VÕQDYÕ�|QFHVLQGH�ELU�KDIWD�HN�
���oDOÕúPD�V�UHVL�YHULOGL��
��'|QHP���VWDM�NXUXOX�VRQUDVÕQD�ELU�KDIWD�HN�VHUEHVW�
���oDOÕúPD�HNOHQGL��
��'|QHP����URORML�VWDMÕ�LNL�KDIWDGDQ�ELU�KDIWD\D�LQGLULOGL�
��'|QHP���ROXS�'|QHP��¶WHNL�WHRULN�GHUVOHUH�NDWÕOPDN�
���LVWH\HQ�|÷UHQFLOHUH�NDWÕOÕP�LPNDQÕ�VD÷ODQGÕ�
��8\JXODQDQ�����VÕQDYÕQ�KHU�ELULQLQ�J�YHQLUOL÷L�YH�JHoHUOLOL÷L�
��������YH��]HULQGH�RODUDN�KHVDSODQGÕ���
��:KDWV$SS�GHVWHN�KDWWÕ�LOH�VÕQDY�DQÕQGD�\DúDQDQ�VRUXQODU��
���JLGHULOGL��g÷UHQFLOHULQ�VÕQDYD�ED÷ODQPDVÕ��WHNQLN�
���DNVDNOÕNODU�YE��
��*HUHN�GX\XODQ�YLGHR�YH�ELOJLOHQGLUPH�PHWLQOHUL�
���ZHE�VD\IDVÕQGD�\D\ÕQODQGÕ�
��'HUVOHULQ�ND\GÕ�DOÕQGÕ�YH�|÷UHQFLOHUH�oHYULPLoL�DQODWÕODQ�

���GHUVOHUH�HULúLP�LPNkQÕ�VD÷ODQGÕ�
��7�P�|÷UHQFLOHUH�oHYULPLoL�GDQÕúPDQOÕN�KL]PHWL�YHULOGL�
��0DNDOH�VDDWL�X\JXODPDVÕ���'|QHP�,,¶GH��3'g�NRQXODUÕ�LOH�
��LOLúNLOL�ROPDN��]HUH�ROJX�VXQXPX��DUDúWÕUPD�PDNDOHVL�YH�
��GHUOHPH�ROPDN��]HUH�\ÕOGD���NH]���¶HU�RWXUXP�KDOLQGH�X\JX
��ODQDQ��IDUNOÕ�DUDúWÕUPD�\|QWHPOHUL�YH�PDNDOH�oHúLWOHULQLQ�
��WDQÕWÕOPDVÕ�DPDoODQDQ�ELU�N�o�N�JUXS�oDOÕúPDVÕ��KHU�RWXUXP�
��LNL�VDDW�RODFDN�úHNLOGH�oHYULPLoL�RODUDN�\DSÕOGÕ�
��g÷UHWLP��\HVL�JHOLúLP�X\JXODPDVÕ�NDSVDPÕQGD�DOWÕ�
���oHYULPLoL�H÷LWLP�YHULOGL�

i13<14):
lɦZMVKQTMZQV�]bIS\IV�MɦQ\QULM�
JI̫IZÜ�L]Z]UTIZÜ
'|QHP���GH�SDQGHPL�G|QHPLQGH�����������H÷LWLP�\ÕOÕQGD�
X\JXODQDQ�VÕQDYODU������������\ÕOÕQGD�X\JXODQDQ�VÕQDYODUOD�
NDUúÕODúWÕUÕOGÕ÷ÕQGD��QRW�RUWDODPDVÕQÕQ�GDKD�\�NVHN�ROGX÷X�YH�
EDúDUÕ�RUWDODPDODUÕQÕQ��JHoHUOL�QRW�RUWDODPDVÕ�RODQ����YH��]HUL�
QRW� DOPD�� GD� GDKD� \�NVHN� ROGX÷X� J|U�OG�� �*UDILN� �������
$QFDN�SODQOÕ�oHYULPLoL�H÷LWLP�G|QHPLQGH�������������$626�
��$NDGHPLN�6ÕQDY�2WRPDV\RQ�6LVWHPL��VRUX�EDQNDVÕ���]HULQ�
GHQ�\DSÕOPDVÕ�X\JXQ�KDOH�JHOHQ�oHYULPLoL�VÕQDYODUGD�EDúDUÕ�
YH� QRW� RUWDODPDODUÕQÕQ� ���������� H÷LWLP� G|QHPLQH� EHQ]HU�
ROGX÷X���QRW�RUWDODPD�YH�EDúDUÕ�RUWDODPDODUÕQÕQ�ELU�|QFHNL�\ÕOD�
\DQL� SDQGHPLQLQ� EDúODGÕ÷Õ� YH� DFLO� RODUDN� X]DNWDQ� H÷LWLPH�
JHoLOHQ� ���������� H÷LWLP� \ÕOÕQD� NÕ\DVOD� WHNUDU� G�úW�÷��
J|]OHQGL��$\QÕ� GXUXP� G|QHP� �� YH� G|QHP� �� EDúDUÕ� GXUXP�
ODUÕQGD�GD�WHVSLW�HGLOGL��*UDILN������

Grafik 1: '|QHP�������VRQ��o�\ÕO�QRW�RUWDODPDODUÕ�

Grafik 2: '|QHP�������VRQ��o�\ÕO�EDúDUÕ�RUWDODPDODUÕ���
 

*UDILN����$.8=(0�YH�$626�LOH�\DSÕODQ�VÕQDYODUÕQ�QRW�RUWDODPDODUÕ�
 
$626�VRUX�EDQNDVÕ�LOH�\DSÕODQ�VÕQDYODUÕQ�
GH÷HUOHQGLULOPHVL
���������� H÷LWLP� \ÕOÕQGD� $626� VRUX� EDQNDVÕ� �]HULQGHQ�
WRSODP� ���� VÕQDY� JHUoHNOHúWLULOGL�� 6ÕQDY� VRQUDVÕQGD� VÕQDY�
DQDOL]OHUL� \DSÕOGÕ�� VÕQDYODUÕQ� J�YHQLUOL÷L� YH� JHoHUOLOL÷L�
EHOLUOHQGL��$\UÕFD�\DSÕODQ� VRUX� DQDOL]OHUL� LOH� VRUXODUÕQ�NDEXO�
HGLOHELOLU�HQGHNVL���.XGHU�5LFKDUGVRQ����YH�.XGHU�5LFKDUG�
VRQ� ��� GH÷HUOHUL�� � &URQEDFK
V� DOSKD� GH÷HUOHUL� YH� WHVWLQ�
J�oO�O�÷��� |÷UHQFLOHU� WDUDIÕQGDQ� GR÷UX� FHYDSODPD� RUDQODUÕ�
KHVDSODQGÕ��|÷UHWLP��\HOHULQH�JHUL�ELOGLULP�RODUDN�J|QGHULOGL�
�7DEOR�,,,��

Tablo III:�8\JXODQDQ�VÕQDYODUGD�\DSÕODQ�VÕQDY�DQDOL]OHUL�

lɦZMVKQTMZQV�UMUV]VQaM\�L]Z]UTIZÜ
g÷UHQFLOHULQ� PHPQXQL\HW� � GXUXPODUÕQÕ� EHOLUOHPHN� LoLQ�
X]DNWDQ�H÷LWLP�LOH�LOJLOL�DúD÷ÕGD�\HU�DODQ�VRUXODU�\|QHOWLOGL�
���dHYULPLoL�VHQNURQ�GHUVOHUH�]DPDQÕQGD�YH�G�]HQOL�
����RODUDN�NDWÕOGÕP�
���dHYULPLoL�H÷LWLPH�LOLúNLQ�\DSÕODQ�ELOJLOHQGLUPHOHU�
����\HWHUOL\GL�
���8]DNWDQ�|÷UHWLPH�LOLúNLQ�VRUXQ�\DúDGÕ÷ÕPGD�WHNQLN�
����GHVWHN�DODELOGLP��
���dHYULPLoL�SODWIRUP��]HULQGHQ�GHUV�PDWHU\DOOHUL�
����YH�GRN�PDQODUD�NROD\FD�XODúDELOGLP�
���dHYULPLoL�H÷LWLP�V�UHFLQGH�ND\ÕW�DOWÕQD�DOÕQDQ�
����GHUVOHUL�WHNUDU�L]OH\HELOPHN�\DUDUOÕ\GÕ�
���'HUVOHU�\�]�\�]H�H÷LWLPGH�ROGX÷X�JLEL�D\QÕ�LoHULN�
����YH�V�UHGH�DQODWÕOGÕ�
���dHYULPLoL�H÷LWLPGH�GH�|÷UHWLP��\HVL�LOH�HWNLOHúLP�VD÷ODQGÕ��
���7HRULN�GHUVOHU�\�]�\�]H�GHUVOHU�NDGDU�HWNLOL\GL�
���7HRULN�GHUVOHUGH�IDUNOÕ�|÷UHWLP�\|QWHPOHUL�NXOODQÕOGÕ�
�����dHYULPLoL�H÷LWLPOHUGH�NXOODQÕODQ�0LFURVRIW�7HDPV
GH
�������H÷LWLP�SURJUDPÕQÕ�WDNLS�HWPHN�NROD\GÕ�
����dHYULPLoL�\DSÕODQ�X\JXODPDOÕ�GHUVOHU�HWNLOL\GL�
����dHYULPLoL�H÷LWLPOHU�SDQGHPLGHQ�VRQUD�GD�GHYDP�HWPHOL��
����6ÕQDYODUD�LOLúNLQ�\|QHUJHOHU�DoÕN�YH�DQODúÕOÕUGÕ�
����6ÕQDYODU�LoLQ�YHULOHQ�V�UH�\HWHUOL\GL��
����6ÕQDYODUGD�DOW�\DSÕ�VRUXQX�\DúDPDGÕP�

���� dHYULPLoL� VÕQDYODU� VÕUDVÕQGD� NDUúÕODúWÕ÷ÕP� VRUXQODUGD�
H÷LWLPGHQ�VRUXPOX�NLúLOHUGHQ�GHVWHN�DODELOGLP�
����$626�VRUX�EDQNDVÕQÕQ�NXOODQÕPÕQGD�NHQGLPL�
������\HWHUOL�KLVVHGL\RUXP�
9HULOHQ�JHUL�ELOGLULP�OHU�DQDOL]�HGLOGL÷LQGH��oHYULPLoL�H÷LWLP�
OHUH�NDWÕOÕP�V�UHFL�DoÕVÕQGDQ�DQNHWH�\DQÕW�YHUHQ�|÷UHQFLOHUGHQ�
ELULQFL� VÕQÕI� �������� YH� EHúLQFL� VÕQÕI� �������� |÷UHQFLOHUL�
ROGX÷X� J|]OHPOHQGL�� dHYULPLoL� H÷LWLPH� LOLúNLQ� \DSÕODQ�
ELOJLOHQGLUPHOHULQ� \HWHUOL� ROGX÷XQX� G�ú�QHQOHULQ� VÕUD\OD�
\�]GH�GH÷HUOHUL�����������������������������������RODUDN�
GH÷LúPHNWH\GL��³dHYULPLoL�SODWIRUP��]HULQGHQ�GHUV�PDWHU\�
DOOHUL�YH�GRN�PDQODUD�NROD\FD�XODúDELOGLP�´�|QHUPHVLQH�W�P�
VÕQÕIODUGD�RNX\DQ�|÷UHQFLOHULQ�\DUÕVÕQGDQ�ID]ODVÕ�NDWÕOÕ\RUXP�
\DQÕWÕQÕ� YHUGL�� g÷UHQFLOHULQ� E�\�N� oR÷XQOX÷X� ³dHYULPLoL�
H÷LWLP� V�UHFLQGH� ND\ÕW� DOWÕQD� DOÕQDQ� GHUVOHUL� WHNUDU� L]OH\H�
ELOPHN�\DUDUOÕ\GÕ�´�VHoHQH÷LQH�³NDWÕOÕ\RUXP��³�\DQÕWÕQÕ�YHUGL�
�7DEOR�,,��
7DEOR� ,9¶GH� |÷UHQFLOHULQ� X]DNWDQ� H÷LWLPLQ� |]HOOLNOHULQH�
LOLúNLQ� YHUGLNOHUL� \DQÕWODU� J|VWHULOGL�� ³'HUVOHU� \�]� \�]H�
H÷LWLPGH�ROGX÷X�JLEL�D\QÕ�LoHULN�YH�V�UHGH�DQODWÕOGÕ�´�LIDGHV�
LQH� ELULQFL� VÕQÕIWDQ� EHúLQFL� VÕQÕID� \�]GHOHU� �� ������ �������
������� ������ YH� ������ RODUDN� GD÷ÕOPDNWD\GÕ�� 7HRULN�
GHUVOHULQ� \�]� \�]H� GHUVOHU� NDGDU� HWNLOL� ROGX÷XQX� G�ú�QHQ�
|÷UHQFLOHULQGHQ�ELULQFL�VÕQÕI�|÷UHQFLOHUL��������EHúLQFL�VÕQÕI�
|÷UHQFLOHUL�LVH�������RUDQÕQGD�NDWÕOGÕ÷ÕQÕ�EHOLUWWL��dHYULPLoL�
\DSÕODQ�X\JXODPDODUÕQ�HWNLQ�ROGX÷XQX�G�ú�QHQOHULQ�\�]GHOHUL�
LVH�HQ�G�ú�N������HQ�\�NVHN������¶GLU��³dHYULPLoL�H÷LWLPOHU�
SDQGHPLGHQ� VRQUD� GD� GHYDP� HWPHOL�´� LIDGHVLQH� G|QHP� ��
|÷UHQFLOHULQLQ� ���¶VL� GHYDP� HWPHVL� JHUHNWL÷L� \|Q�QGH�
NDWÕOÕ\RUXP�\DQÕWÕ�YHUGL��

Tablo IV: 8]DNWDQ�H÷LWLPGH�|÷UHQFLOHULQ�H÷LWLP�V�UHFLQH�LOLúNLQ�J|U�úOHUL�
������������������NDWÕOÕ\RUXP��oRN�NDWÕOÕ\RUXP�\�]GH�GD÷ÕOÕPÕ��

6ÕQDY�YH� VÕQDY� DOW� \DSÕVÕQD� LOLúNLQ�J|U�úOHUL� LVH�7DEOR�9¶GH�
VXQXOGX�� g÷UHQFLOHULQ� LIDGHOHUH� YHUGLNOHUL� \DQÕWODU� VÕQÕIODUD�
J|UH�EHQ]HU�H÷LOLP�J|VWHUPHNWH\GL��

|÷UHQFLOHUL�NDWÕOPD\D�WHúYLN�HWWL÷LQL�ELOGLUPLúOHUGLU��g÷UHQFL�
PHPQXQL\HWL� LOH� WHNQLN�NRQXODU� DUDVÕQGD� LVWDWLVWLNVHO�RODUDN�
DQODPOÕ� ELU� LOLúNL� EXOXQPXúWXU� �U� �������� S� �������� ��������
%L]LP�oDOÕúPDPÕ]GD�X]DNWDQ�H÷LWLP�YHULPOL�EXOXQPXú�DQFDN�
|÷UHQFLOHULQ� GHUVH� DNWLI� NDWÕOÕPÕ� G�ú�N� ROPXúWXU�� %LU� GL÷HU�
oDOÕúPDGD� LVH�� VDOJÕQ� G|QHPLQGH� JHUoHNOHúWLULOHQ� X]DNWDQ�
|÷UHWLPGHQ� \�]� \�]H� H÷LWLPH� NÕ\DVOD� GDKD� oRN� \DUDU�
J|UG�÷�Q�� LIDGH� HGHQ� �������� YH� JHOHFHNWH� X]DNWDQ�
|÷UHWLPLQ� H÷LWLP� V�UHFLQGH� \HU� DOPDVÕQÕQ� \DUDUOÕ� RODFD÷ÕQÕ�
G�ú�QHQ� |÷UHQFLOHU� ������ D]ÕQOÕNWDGÕU� ������ � (NLP� ����
GH�
���� WÕS� IDN�OWHVL� |÷UHQFLVL� LOH� \DSÕODQ� oDOÕúPDGD� LVH�
NDWÕOÕPFÕODUÕQ� oR÷XQOX÷XQXQ� �Q ����� ������� oHYULPLoL�
GHUVOHULQ� ]DPDQ� ND]DQGÕUDQ� \DUDUÕQD� NDWÕOPDGÕ÷Õ� YH� ���
|÷UHQFLQLQ���������FDQOÕ�GHUVOHULQ�oHYULPLoL�GHUVOHUH�NÕ\DVOD�
|÷UHWPHQOHUOH� ED÷ODQWÕ� LoLQ� GDKD� JHQLú� ELU� DODQ� VXQGX÷XQX�
VDYXQGX÷X� EXOXQPXúWXU�� $\QÕ� |÷UHQFLOHU� ���� |÷UHQFL�
�������� oHYULPLoL� GHUVOHUGH� FDQOÕ� GHUVOHUH� J|UH� GDKD� D]�
GLNNDWOL�ROGXNODUÕQÕ�YH����
L���������SDQGHPL�VRQUDVÕQGD�EX�
GHUVOHUH� NDWÕOPD\D� LVWHNOL� ROPDGÕ÷ÕQÕ� EHOLUWHQ� LIDGHOHU�
YHUPLúOHUGLU�� 5DMDE� YH� DUN��� &29,'���� VDOJÕQÕ� VÕUDVÕQGD�
X]DNWDQ� |÷UHWLP� V�UHFLQGH� ELOGLULOHQ� ]RUOXNODU� DUDVÕQGD�
LOHWLúLP�� |÷UHQFL� GH÷HUOHQGLUPHVL�� WHNQRORML� DUDoODUÕQÕQ�
NXOODQÕPÕ�� oHYULP� LoL� GHQH\LPVL]OLN�� VDOJÕQOD� LOLúNLOL� DQNVL�
\HWH��PRWLYDV\RQ�HNVLNOL÷L��VWUHV��]DPDQ�\|QHWLPL�YH�WHNQRIR�
EL\L� WDQÕPODPÕúWÕU� � �������� %X� VRQXoODU� DUDúWÕUPDPÕ]ÕQ�
VXQGX÷X�EXOJXODU�LOH�EHQ]HUGLU�
&29,'����SDQGHPLVLQGH�WÕS�H÷LWLPLQGH�]RUODQPD�LOH�ELUOLN�
WH��|÷UHQFLOHU�LoLQ�IDUNOÕ�|÷UHQPH�RUWDPODUÕ�VD÷ODQPÕú�YH�WÕS�
H÷LWLPLQGH� |÷UHQPHQLQ� JHOLúWLULOPHVLQH� \|QHOLN� WDUWÕúPDODU�
J�QGHPH� JHOPLúWLU� ����� �� � � gUQH÷LQ�� ED]Õ� WÕS� H÷LWLFLOHU��
SDQGHPL�VRQUDVÕQGD�GD�\�]�\�]H��DPIL�GHUVOHULQLQ�oHYULPLoL�
\DSÕOPDVÕQÕ� |QHUPHNWHGLU�� 7ÕS� |÷UHQFLOHUL� |]HOOLNOH� NOLQLN�
|QFHVL� H÷LWLP� G|QHPLQGH� D÷ÕUOÕNOÕ� RODUDN� X\JXODQDQ� DPIL�
GHUVOHULQLQ� NHQGLOHULQL� NOLQLN� H÷LWLPH� \HWHULQFH� KD]ÕUOD�
PDGÕ÷ÕQÕ��HWNLOL�ELU�|÷UHQPH�\ROX�ROPDGÕ÷ÕQÕ�G�ú�QPHNWHGLU�
������$QFDN��WÕS�H÷LWLPLQGHNL�GH÷LúLNOLNOHULQ�\HWHUOL�ELOLPVHO�
NDQÕWODUD� GD\DOÕ� RODUDN� \DSÕOPDVÕ� |QHPOLGLU�� � &29,'����
SDQGHPLVLQGH� |÷UHQPH� LoLQ� QH\LQ� GDKD� HWNLOL� ROGX÷X�
NRQXVXQGD� X]ODúÕODQ� NDQÕWD� GD\DOÕ� ELU� \DNODúÕPGDQ� oRN��
LKWL\Do� GR÷UXOWXVXQGD� oHYULPLoL� |÷UHWLPH� \|QHOLN� E�W�QVHO�
ELU� \HQLGHQ� \DSÕODQGÕUPD\D� LKWL\Do� GX\XOGX÷X� DoÕNWÕU��
)DN�OWHPL]GH�SODQOÕ�H÷LWLPLQ�X\JXODQPD�V�UHFLQGH�\�]�\�]H�
X\JXODPDODUGD�X\JXODQDQ�3'g��PDNDOH�VDDWL�JLEL�X\JXODPD�
ODU�|÷UHWLP��\HOHUL� LoLQ�KD]ÕUODQDQ�oHYULPLoL�VÕQÕIODUGD������
|÷UHQFL�LOH�\�U�W�OP�úW�U���g÷UHQFLOHU�EX�X\JXODPDODUD�WDP�
NDWÕOÕP�VD÷ODPÕúODUGÕU��+HP�|÷UHQFL�KHP�GH�|÷UHWLP��\HOHUL�
QLQ�YHUGLNOHUL�JHUL�ELOGLULPOHU��LOH�X\JXODPDODUGDQ�PHPQXQL�
\HWLQ� oRN� \�NVHN� ROGX÷X� V|\OHQHELOLU�� $NWLI� |÷UHQPHQLQ�
oHYULPLoL� IRUPODUÕQÕQ� � JHOLúWLULOPH\H� LKWL\DFÕ� YDUGÕU� ������
dHYULPLoL� |÷UHWLPGH� VÕQÕI� RUWDPÕQÕQ� ELOJLQLQ� VXQXOPDVÕ�DN�
WDUÕOPDVÕ� LoLQ� GH÷LO�� DNWLI� |÷UHQPH� YH� |÷UHQHQ�H÷LWLFL�
HWNLOHúLPL� LoLQ� NXOODQÕOPDVÕ� |QHULOPHNWHGLU�� %X� ED÷ODPGD�
oHYULPLoL� G�]HQOHQHQ� N�o�N� JUXS� HWNLQOLNOHUL� LOH� LúELUOLNoL�
|÷UHQPH�RUWDPODUÕ�\DUDWÕODELOPHNWH�YH�HWNLOHúLP�DUWWÕUÕOPDN�
WDGÕU�������
g÷UHQFLOHULQ� X]DNWDQ� |÷UHWLP� V�UHFLQGH� \DSÕODQ� |OoPH� YH�
GH÷HUOHQGLUPH�X\JXODPDODUÕQD�\|QHOLN�J|U�úOHULQGH�\�]�\�]H�

G|QHPH� EHQ]HUOLN�� úHIIDIOÕN� YH� |÷UHQPH� KHGHIOHULQLQ�
J|]HWLOPHVL� NRQXODUÕQD� LOLúNLQ� \DQÕWODUÕ� ROGXNoD�GH÷LúNHQOLN�
J|VWHUPHNWHGLU��g÷UHQFLOHULQ��|OoPH�GH÷HUOHQGLUPH�V�UHFLQH�
LOLúNLQ�VRUXODUD�DoÕN�XoOX�RODUDN�YHUPLú�ROGXNODUÕ�\DQÕWODUÕQGD��
X\JXODQDQ� VÕQDYÕQ� oRN� J�YHQLOLU� ELU� VÕQDY� ROGX÷X� YH� GL÷HU�
IDN�OWHOHUH� J|UH� VÕQDYODUÕQ� ]RU� ROGX÷X� \|Q�QGH� ROGXNoD�
\R÷XQ� JHUL� ELOGLULPOHUL� ROPXúWXU�� � 3ODQOÕ� H÷LWLP�G|QHPLQGH�
VÕQDY� J�YHQOL÷L� YH� WHNQLN� DNVDNOÕNODU� ROPDN� �]HUH�� RUWDP�
NRúXOODUÕ�� � VRUXODUÕQ� ]RUOXN� GHUHFHOHUL� JLEL� VRUXQODUÕQ� W�P��
DúÕOPÕúWÕU��.RS\D�oHNPH�RODVÕOÕ÷Õ� G�ú�U�OP�úW�U��%X�GXUXP�
|÷UHQFLOHU�DUDVÕQGD�VRUXQODUD�\RO�DoPÕú�RODELOLU��3DQGHPLGH�
DFLO�X]DNWDQ�|÷UHWLP�V�UHFLQLQ�HWNLQOL÷LQH�\|QHOLN�DOÕQDQ�JHUL�
ELOGLULPOHUGH��|÷UHQFLOHULQ�HQ�oRN�VÕQDY�J�YHQOL÷L�YH�WHNQLN�
DNVDNOÕNODU� ROPDN� �]HUH�� RUWDP� NRúXOODUÕ�� VRUXODUÕQ� ]RUOXN�
GHUHFHOHUL�JLEL�VRUXQODUD�YXUJX�\DSPÕúWÕU�������
g÷UHQFLOHU�DUDVÕQGD�VWUHV�\DúD\DQODUÕQ�RUDQÕ�D]ÕPVDQPD\DFDN�
NDGDU� ID]ODGÕU�� g÷UHQFLOHU� DoÕN� XoOX� VRUXODUGD� HQ� oRN� EX�
G|QHPGH� \DúDGÕNODUÕ� VWUHVWHQ� EDKVHWPHNWHGLU�� 3DQGHPL�
V�UHFLQGH� |÷UHQFLOHULQ� L\LOLN� GXUXPODUÕQÕQ� V�UG�U�OPHVLQL�
GHVWHNOHPHN� DPDFÕ\OD�� IDUNOÕ� X\JXODPDODU� \DSÕOPÕúWÕU��
gUQH÷LQ���QLYHUVLWHQLQ�GHVWHNOHGL÷L�SURJUDPODU�LOH�oHYULPLoL�
H÷LWLP� � JUXSODUÕQD� JHoLú� WHúYLN� HGLOPLúWLU� ����� � &29,'����
SDQGHPLVL�� WÕS� IDN�OWHOHULQLQ�NUL]�GXUXPODUÕQGD�|÷UHQFLOHULQ�
UXKVDO�VD÷OÕNODUÕ�YH�L\LOLN�GXUXPODUÕQÕ�GHVWHNOH\LFL�X\JXODPD�
ODU�YH�EX�NRQXGD�H÷LWLOPLú�GDQÕúPDQODUD�VDKLS�ROPDODUÕ�JHUHN�
OLOL÷LQL�RUWD\D�NR\PDNWDGÕU�������
7HNQRORMLQLQ� DUWÕODUÕ� YH� HNVLOHUL\OH� DUWÕN� KD\DWÕPÕ]GD� YH�
H÷LWLPGH�GDKD�oRN�\HU�DODFD÷Õ�NDoÕQÕOPD]�ELU�JHUoHNWLU��8]DN�
WDQ� \DSÕODQ� |÷UHWLP� X\JXODPDODUÕQÕQ� HWNLQ� RODELOPHVL� YH�
DPDFD�XODúPDN�DGÕQD�HWNLOHúLPL�DUWÕUPDQÕQ�|QHPOL�ROGX÷X�ELU�
NH]�GDKD�RUWD\D�oÕNPÕúWÕU����

;76=i
&29,'����SDQGHPLVL�LOH�7ÕS�)DN�OWHOHULQGH�NXOODQÕPÕ�DUWDQ�
oHYULPLoL� |÷UHWLP� oRN� J�oO�� YH� HWNLOL� ELU� |÷UHWLP� DUDFÕ�
ROPDVÕQD�UD÷PHQ��\HWHULQFH�HWNLOHúLP�VD÷OD\DPDPDVÕ��WHNQLN�
VRUXQODU�YH�EHOLUVL]OLN�JLEL�QHGHQOHU�LOH�|÷UHQFLOHULQ�oHYULPLoL�
GHUVOHUL�GDKD�D]�WHUFLK�HWWLNOHUL�J|]OHPOHQPLúWLU��g÷UHQFLOHULQ�
NXUDPVDO�GHUVOHULQ�SDQGHPL�VRQUDVÕQGD�GD�oHYULPLoL�YHULOHEL�
OHFH÷L� DQFDN� X\JXODPDODUÕQ� WÕS� H÷LWLPLQLQ� ROPD]VD� ROPD]Õ�
ROGX÷X� YH� JHUoHN� NOLQLN� RUWDPODUGD� FDQOÕ� KDVWDODUOD�
oDOÕúPDQÕQ�WÕS�H÷LWLPL�LoLQ�KD\DWL�|QHP�WDúÕGÕ÷Õ�YH�WDPDPHQ�
oHYULPLoL� LOH� GH÷LúWLULOHPH\HFH÷LQL� WDPDPÕQD� \DNÕQÕQ� ÕQ�
EHOLUWPHVL�PHPQXQL\HW�YHULFLGLU�

<D]DU�.DWNÕODUÕ��)LNLU���1�%���<�ù��(�*��0�7��7DVDUÕP���1�%���
<�ù��� 'HQHWOHPH� �� (�*��� 0�7��� 9HUL� 7RSODQPDVÕ� YH�YH\D�
øúOHPHVL� ��1�%���<�ù��$�%�7���$QDOL]�YH�YH\D�<RUXP� ��1�%���
<�ù��5�d���/LWHUDW�U�7DUDPDVÕ���h�=���$�$���)�d���<D]Õ\Õ�<D]DQ�
�� 1�%��� <�ù��0�7��(�*��$�%�7��� (OHúWLUHO� øQFHOHPH� �� /�6���
$�)�.�ù��$�h��5�d�

dÕNDU�dDWÕúPDVÕ��<D]DUODUÕQ� EH\DQ� HGHFHN� oÕNDU� oDWÕúPDVÕ�
\RNWXU�

Finansal Destek: <D]DUODU� EX� oDOÕúPD� LoLQ� ILQDQVDO� GHVWHN�
DOPDGÕNODUÕQÕ�EH\DQ�HWPLúOHUGLU�



Tablo V: 8]DNWDQ�H÷LWLPGH�|÷UHQFLOHULQ�VÕQDY�VLVWHPLQH�LOLúNLQ�J|U�úOHUL
��NDWÕOÕ\RUXP��oRN�NDWÕOÕ\RUXP��\�]GH�GD÷ÕOÕPÕ�

g÷UHQFLOHULQ�DoÕN�XoOX�VRUXODUD�YHUGLNOHUL�\DQÕWODU� LQFHOHQGL�
YH�����|÷UHQFLGHQ�������������|÷UHQFL�JHUL�ELOGLULP��YHUGL��
ho� |÷UHQFL� oHYULPLoL� H÷LWLPGHQ� oRN�PHPQXQ� ROGX÷XQX� YH�
GHYDP� HWPHVL� JHUHNWL÷LQL� EHOLUGL�� &HYDSODU� LNL� ED÷ÕPVÕ]�
DUDúWÕUPDFÕ� WDUDIÕQGDQ� |QFH� NRGODQGÕ� YH� VRQUD� WHPDODU�
ROXúWXUXOGX��+HU�LNL�DUDúWÕUPDFÕQÕQ�ROXúWXUGX÷X���WHPD�EXOXQ�
PDNWD\GÕ��<ÕOODUD� J|UH� DoÕN� XoOX� VRUXODUD� YHULOHQ� \DQÕWODUÕQ�
RUDQODUÕ� 7DEOR� 9,¶GD� J|VWHULOGL�� 7HPDODU�� WÕS� H÷LWLPLQGH�
X]DNWDQ�H÷LWLP�QLWHOL÷L��VÕQDY�VLVWHPL�YH�VRUX�EDQNDVÕ��DOW�\DSÕ�
RODQDNODUÕ�YH�H÷LWLFL�QLWHOL÷L��

Tablo VI: <ÕOODUD�J|UH�DoÕN�XoOX�VRUXODUD�YHULOHQ�\DQÕWODUÕQ�RUDQODUÕ��

7HPDODU��WÕS�H÷LWLPLQGH�X]DNWDQ�H÷LWLP�QLWHOL÷L��VÕQDY�VLVWHPL�
YH� VRUX� EDQNDVÕ�� DOW� \DSÕ� RODQDNODUÕ� YH� H÷LWLFL� QLWHOL÷L��
SDQGHPL�YH�VWUHV�RODUDN�EHOLUOHQGL�

1LWHO�JHUL�ELOGLULP��VRQXoODUÕ
$oÕN�XoOX�VRUXODUD�YHULOHQ�\DQÕWODUGDQ�G|UW�WHPD�EHOLUOHQGL�
%XQODU��
���7ÕS�H÷LWLPLQGH�X]DNWDQ�H÷LWLP
���6ÕQDY�VLVWHPL�YH�VRUX�EDQNDVÕ
���$OW�\DSÕ�RODQDNODUÕ�YH�H÷LWLFL�H÷LWLPL
���3DQGHPL�YH�VWUHV

<ÜX�MɦQ\QUQVLM�]bIS\IV�MɦQ\QU
7ÕS�H÷LWLPLQGH�oHYULPLoL�H÷LWLP�LOH�LOJLOL�RODUDN�����|÷UHQFL�
WÕS� H÷LWLPLQLQ� \�]� \�]H� H÷LWLP� úHNOLQGH� ROPDVÕ� JHUHNWL÷LQL�
EHOLUWWL�� g]HOOLNOH� G|QHP� �� YH� �� |÷UHQFLOHUL� X\JXODPDODUÕQ�
X]DNWDQ�H÷LWLP�V�UHFLQGH�\DSÕOPDPDVÕQÕQ�NHQGLOHULQGH�X\JX�
ODPD� DoÕVÕQGDQ� HNVLNOLN� \DUDWWÕ÷ÕQÕQ� DOWÕQÕ� oL]GL�� $QFDN�
|Q�P�]GHNL�\ÕOODUGD� WHRULN�GHUVOHULQ�oHYULPLoL�DQFDN�X\JX�
ODPDODUÕQ� \�]� \�]H� YHULOPHVL� JHUHNWL÷LQL� EHOLUWHQOHULQ� RUDQÕ�
���¶WL��
g÷UHQFLOHULQ�VÕQÕIODUD�J|UH�J|U�úOHUL�DúD÷ÕGD�\HU�DOPDNWDGÕU��

³8]DNWDQ� H÷LWLP� V�UHFLQGH� KRFDODUÕPÕ]ÕQ� E�\�N� oDEDODUÕ�
ROPDVÕQD�UD÷PHQ�\HWHUOL�úHNLOGH�ID\GDODQDELOGL÷LPL]L�G�ú�Q�
P�\RUXP���<�]�\�]H�H÷LWLP�J|UPH\L�G|UW�J|]OH�EHNOL\RUXP�´�
�'|QHP���|÷UHQFLVL��

�³3UDWLN�GHUVOHULQ�EX�VHQH�RQOLQH�úHNLOGH�ROPDVÕ�EL]LP�LoLQ�oRN�
E�\�N�ELU�ND\ÕSWÕ��%X�VHQH�YHULP�DODELOGL÷LPL�YH�L\L�|÷UHQH�
ELOGL÷LPL�G�ú�QP�\RUXP��<HQL�G|QHPGH�RNXOXQ�DoÕOPDVÕ��HQ�
E�\�N�LVWH÷LP��7HRULN�GHUVOHU�RQOLQH�RODUDN��SUDWLN�GHUVOHU�LVH�
\�]� \�]H� ROXUVD� WHNUDU� YHULPOL� H÷LWLP� DODELOHFH÷LPL]L�
G�ú�Q�\RUXP��$\UÕFD� EX� VHQH� DQDWRPL� SUDWLN� GHUVOHUL� YDU��
DQFDN� RQOLQH� ROXúXQXQ� EL]� |÷UHQFLOHU� GH� E�\�N� HNVLNOLN�
ROGX÷XQX� G�ú�Q�\RUXP�� %X� HNVLNOL÷L� \HQL� G|QHP� |QFHVL�
YH\D� G|QHP� LoHULVLQGH� HN� SUDWLN� ODERUDWXYDU� GHUVL� RODUDN�
YHULOPHVL� GXUXPXQXQ� EL]H� oRN� \DUDUOÕ� RODFD÷ÕQÕ� G�ú�Q�\R�
UXP�´���'|QHP���|÷UHQFLVL�

³8]DNWDQ� H÷LWLP� WÕS� H÷LWLPLQGH� EHQL� DúÕUÕ� ]RUOD\ÕFÕ� ROGX�
GHUVOHUL�WDNLS�HWPHN�NRQXODUÕ�\HWLúWLUPHNWH�DúÕUÕ�]RUODQÕ\RUXP�
YH�X\JXODPDODUÕ� \�]�\�]H�\DSDPDGÕ÷ÕPÕ]� LoLQ�YHULPVL]�ELU�
V�UHo�ROX\RU�´��'|QHP���|÷UHQFLVL��

�³ho�\ÕOOÕN�WÕS�|÷UHQLPLP�ER\XQFD�ND\ÕW�DOWÕQD�DOÕQDQ�GHUVOHUL�
LQGLULS�L]OH\HUHN�GDKD�|QFH�JLUGL÷LP�GHUVOHUGHQ�GDKD�ID]ODVÕ�
QD�JLUGLP��'HUV�HVQDVÕQGD�GLNNDWLP�oRN�GD÷ÕOÕ\RU�YH�GHUVLQ�
\DUÕVÕQGDQ� NRSX\RUXP� DPD� ND\ÕW� DOWÕQD� DOÕQDQ� ELU� GHUVL�
L]OHUNHQ� ND\GÕ� JHUL\H� DOÕS� WHNUDU� L]OH\HELOL\RUXP�� $\UÕFD�
ND\GÕ�GXUGXUXS�|÷UHQPHN�LoLQ�WHNUDU�HGLS�QRW�DODELOL\RUXP��
'HUVOHUL�VDEDK�X\NXOX�RODUDN�DQODPD\DFD÷ÕP�]DPDQ�GLOLPOHUL�
\HULQH�DQOD\DELOHFH÷LP�]DPDQ�GLOLPOHULQGH�L]OH\HELOL\RUXP��
2OXPVX]� \DQODUÕ� LVH� 7HDPV� GH� ED]Õ� GHUVOHULQ� ND\ÕWODUÕQÕQ�
VLOLQPHVL��\HWHUOL�DOW\DSÕ\D�VDKLS�ROPD\DQ�|÷UHWLP��\HOHULQLQ�
ND\ÕWODUÕQGD�VHVOHULQ�ED]Õ�\HUOHUGH�DQODúÕODPDPDVÕ��ND\ÕWODUÕQ�
\HU�\HU�GRQPDVÕ��SUDWLN�GHUVOHULQ�X\JXODQPDGÕ÷Õ� LoLQ�\HWHU�
LQFH�|÷UHQLOHPHPHVL��%XQODUÕQ�GÕúÕQGD�RQOLQH�\DSÕODQ�VÕQDY�
ODUÕQ�DFDED�ND\GÕ�DODELOGLP�PL��HOHNWULNOHU�JLGHFHN�PL��ND\ÕW�
DOWÕQD� DODQ� WHOHIRQXPXQ� úDUMÕ� ELWHFHN�PL� JLEL� ELUoRN� HQGLúH�
QHGHQL\OH� VÕQDY� HVQDVÕQGD� VÕQDYD� \HWHULQFH� RGDNODQDPÕ\R�
UXP�´���'|QHP���|÷UHQFLVL��

³7HRULN�H÷LWLP�X]DNWDQ�H÷LWLPOH�WROHUH�HGLOHELOL\RU�DPD�SUDWLN�
DúÕUÕ� HNVLN� NDOÕ\RU� KDWWD� KLo� X\JXODPD� H÷LWLP� DOPDPÕú�
ROX\RUX]������������H÷LWLP�|÷UHWLP�\ÕOÕQGD�H÷LWLPLPL]LQ�\�]�
\�]H�ROPDVÕ�JHUHNWL÷LQL�G�ú�Q�\RUXP�´��'|QHP���|÷UHQFLVL��

³$OGÕ÷ÕPÕ]� WHRULN� H÷LWLPOHU� Hú]DPDQOÕ� RODUDN� SUDWLNOHU� LOH�
SHNLúWLULOPHGL÷L� LoLQ� WHODIL� SUDWLNOHULQGH� NHQGLPL� \HWHUVL]�
NDOPÕú� KLVVHGL\RUXP�� *HOHFHN� VHQH� LoLQ� WHRULN� H÷LWLPOHU�
RQOLQH� GHYDP� HWVH� GDKL� SUDWLNOHULPL]LQ� Hú]DPDQOÕ� RODUDN�
RNXOGD� \DSÕOPDVÕQÕQ� �� VHQH� VRQUD� GLSORPDPÕ]Õ� DOGÕ÷ÕPÕ]GD�
KHP�EL]�|÷UHQFLOHU�KHP�GH�WRSOXP�DoÕVÕQGDQ�oRN�GDKD�VD÷OÕNOÕ�
YH�YHULPOL�RODFD÷ÕQÕ�G�ú�Q�\RUXP��/�WIHQ�\DSÕQ���´�
�'|QHP���|÷UHQFLVL��

³7HODIL�SUDWLNOHULQGH�KHSLPL]LQ�GH�IDUN�HWWL÷L�JLEL�EX�VHQH�W�P�
|÷UHQFLOHU�LoLQ�\HWHUVL]�ELWLULOPLú�ELU�VHQH�ROGX��%XQXQ�|÷UHWL�
FL�\D�GD�|÷UHQFL�ND\QDNOÕ�GH÷LO�SUDWLN�H÷LWLPLQLQ�D]�ROPDVÕQ�
GDQ�ND\QDNOÕ�ROGX÷XQX�G�ú�Q�\RUXP��8PDUÕP�|Q�P�]GHNL�

%R]WX÷�1�YH�DUN� $NG�7ÕS�'�����������

���

VHQH� SUDWLNOHULPL]L� VWDM� ]DPDQODUÕPÕ]GD� YH� KDVWDQHPL]GH�
\DSDELOLUL]�´��'|QHP���|÷UHQFLVL��

³��KDIWDGÕU�\�]�\�]H�SUDWL÷H�JLGL\RUX]�NRFD�VHQH�|÷UHQGL÷LP�
GHQ� GDKD� oRN� úH\� |÷UHQGLP� RQOLQH� H÷LWLPLQ� KLoELU� LúH�
\DUDPDGÕ÷ÕQÕ� G�ú�Q�\RUXP� YH� XPDUÕP� VHQH\H� QRUPDOH�
G|QHUL]�´��'|QHP���|÷UHQFLVL��
;ÜVI^�[Q[\MUQ�^M�[WZ]�JIVSI[Ü
g÷UHQFLOHULQ�VÕQDY�VLVWHPLQLQ�\DSÕVÕQD�LOLúNLQ�\DSPÕú�ROGXN�
ODUÕ�JHUL�ELOGLULP�OHU�DúD÷ÕGD�|]HWOHQGL��*HQHO�RODUDN�NDPHUD�
NXOODQÕPÕ��]HULQGHQ�JHUL� ELOGLULPOHU� � GLNNDW� oHNWL��3DQGHPL�
G|QHPLQGH�VÕQDYODUÕQ�GDKD�NROD\�YH�VWUHVVL]�ROPDVÕ�NRQXVXQ�
GD� J|U�úOHULQ� ROGX÷X� J|U�OG��� 6ÕQDY� VLVWHPLQH� LOLúNLQ� JHUL�
ELOGLULPOHU� � GDKD� oRN� G|QHP� ������ |÷UHQFLOHUL� DUDVÕQGD�
\R÷XQOXNWD\GÕ�
³6RUX�EDQNDVÕ�VRUXODUÕ�UDVJHOH�VHoPHVL�YH�KRFDODUÕQ�GD�\HQL�
VRUX�KD]ÕUODPDN�LoLQ�GHWD\ODUD�EDúYXUPDODUÕ�QHGHQL\OH�oR÷X�
NRQXGD� VHoLFLOLN� \RNWX�� �� VDDWOLN� NRQX\X� oDOÕúWÕNWDQ� VRQUD�
KRFDQÕQ� VRQ� VOD\WWD� EXQODUÕ� GD� GX\XQ� GL\H� \D]GÕP� GHGL÷L�
\HUGHQ� VRUPDVÕ� DGLO� GH÷LO� YH�EX�ROGXNoD� ID]OD�JHUoHNOHúWL�´�
�'|QHP���|÷UHQFLVL��

³6ÕQDYODUGDNL�GR÷UX�\DQOÕú�VD\ÕVÕQÕQ�GHUV�GHUV�J|UVHN�KDULND�
ROXU�� KDQJL� GHUVWH� HNVLNOHULPL]LQ� ROGX÷XQX� ELOPHPL]� ELOH�
H÷LWLP� KD\DWÕPÕ]GD� oRN� \DUDUOÕ� RODFDNWÕU�� .RPLWH� V�UHVLQLQ�
oRN� NÕVD� ROPDVÕ� YH� RQOLQH� H÷LWLPGHNL� YHULPVL]OLNWHQ� GROD\Õ�
|÷UHQFL\L� DúÕUÕ� \ÕSUDWWÕ�� NRPLWH� V�UHOHULQLQ� WHNUDU� J|]GHQ�
JHoLULOPHVL�JHUHNWL÷LQL�G�ú�Q�\RUXP�´
��'|QHP���|÷UHQFLVL��

)T\�aIXÜ�WTIVISTIZÜ�^M�MɦQ\QKQ�MɦQ\QUQ
g÷UHQFLOHULQ� E�\�N� oR÷XQOX÷X� GHUVOHULQ� YHULOGL÷L� DOW� \DSÕ�
RODQDNODUÕQGDQ� PHPQXQ� � ROGXNODUÕQÕ� EHOLUWWLOHU��$QFDN� VHV�
NDOLWHVL�YH�LQWHUQHWH�XODúÕP�NRQXVXQGD�JHUL�ELOGLULPOHU��GH�
\HU�DOGÕ�
³%D]Õ�KRFDODUÕPÕ]ÕQ�WHNQLN�QHGHQOHUGHQ�VHV�NDOLWHVL�DQODúÕOD�
PD\DFDN� NDGDU� \HWHUVL]GL� .XODNOÕN� PLNURIRQ� LOH� GDKD� L\L�
RODELOLUGL�´��'|QHP���|÷UHQFLVL�
 
³2QOLQH�H÷LWLPGH�ELU�VÕNÕQWÕ�\RN�DPD�RQOLQH�H÷LWLPH�XODúPD�
VRUXQX� \DúD\DQ� LQVDQODUD� LQWHUQHW� ELOJLVD\DU� \DUGÕPÕ� \DSÕO�
PDOÕ�´��'|QHP���|÷UHQFLVL�
 
³8]DNWDQ� H÷LWLP� NRQXVXQGD� KRFDODUD� H÷LWLP� YHULOPHVLQL�
|QHUL\RUXP��g÷UHQFLOHUH�oDOÕúPD�ND\QDNODUÕ�NRQXVXQGD�GDKD�
NROD\OÕN� VD÷ODQPDOÕGÕU�� 8]DNWDQ� H÷LWLPOH� GHUVOHULPL]L�
KRFDODUÕPÕ]� L\L� ELU� úHNLOGH� DQODWPD\D� oDOÕúWÕ� IDNDW� \DúDQDQ�
ED÷ODQWÕ��PLNURIRQ� VRUXQODUÕ� GHUVOHULQ� HWNLOL� ROPDVÕQD�J|OJH�
G�ú�UG���<�]� \�]H� GHUV� NDGDU� HWNLOL� GH÷LOGL� KRFD\Õ� J|U�S�
GLQOHPHN� GDKD� L\L� ROX\RU� IDNDW� D\QÕ� ]DPDQGD� oHYULPLoL�
GHUVOHUL�WHNUDU�L]OHPH�úDQVÕPÕ]ÕQ�ROPDVÕ����
�'|QHP���|÷UHQFLVL��

8IVLMUQ�^M�;\ZM[
g]HOOLNOH�LON��o�VÕQÕIWD�|÷UHQFLOHU�oRN�ID]OD�VWUHVH�JLUGLNOHULQL�
EHOLUWHQ�JHUL�ELOGLULPOHU��YHUGLOHU��$úD÷ÕGD�EX�NRQXGD�\DSÕODQ�
JHUL�ELOGLULPOHUGHQ��|UQHNOHU�\HU�DOPDNWDGÕU�

³g÷UHQFLOHULQ�LoLQGH�EXOXQGX÷X�GXUXPXQ�SVLNRORMLN�HWNLOHUL�
QLQ�G�ú�Q�OPHGL÷LQL�YH�EX�NRQXQXQ�GD�J|]�|Q�QH�DOÕQPDVÕ�
JHUHNWL÷LQL�G�ú�Q�\RUXP�´��'|QHP���|÷UHQFLVL�

³g÷UHQFLOHULQL]LQ� GH� SDQGHPL� VWUHVL� DOWÕQGD� ROGX÷XQX�
XQXWPDPDOÕVÕQÕ]�� %X� G|QHPGH� ELU� GH� �VW�QH� RNXO� GHUVOHU�
VÕQDYODU�oRN�VWUHVOL�ELU�G|QHPGL�KLoELU�NROD\OÕN�VD÷ODQPDGÕ�´�
�'|QHP���|÷UHQFLVL�

<):<1̪5)�
%X�oDOÕúPDGD��/RJLF�PRGHO�LOH�X]DNWDQ�H÷LWLP�LoLQ�SURJUDP�
GH÷HUOHQGLUPH� \DNODúÕPODUÕQGDQ� ELU� WDQHVL� VXQXOPXúWXU����
/RJLF� PRGHO�� H÷LWLP� SURJUDPÕQÕQ� GH÷HUOHQGLULOPHVLQGH�
E�\�N�NROD\OÕNODU�VD÷ODPDNWD�YH�SURJUDPÕQ�EDúDUÕVÕQÕ�DUWÕUÕFÕ�
NDQÕWODU� J|VWHUPHNWHGLU� ������ %X� oDOÕúPD�� SURJUDP� GH÷HU�
OHQGLUPH� LOH�&29,'���� VDOJÕQÕ� V�UHVLQFH� ���������� G|QH�
PLQGH� $NGHQL]� hQLYHUVLWHVL� 7ÕS� )DN�OWHVLQGH� \�U�W�OHQ�
SODQOÕ� X]DNWDQ� H÷LWLP� X\JXODPDODUÕQÕQ� X\JXODQDELOLUOL÷LQL�
RUWD\D� NR\PD\D� oDOÕúPDNWDGÕU�� 3ODQOÕ� X]DNWDQ� H÷LWLP�� DFLO�
X]DNWDQ� H÷LWLP� V�UHFLQH� J|UH� HNVLNOLNOHULQ� GH÷HUOHQGLULOLS�
SURJUDPÕQ�SODQOÕ�ELU�úHNLOGH�JHOLúWLULOGL÷L�V�UHFL�WDQÕPODPDN�
WDGÕU��
(WNLQOLNOHU� YH� oÕNWÕODUÕQ� JLUGLOHU� LOH� X\XPOX� úHNLOGH� ROGX÷X�
J|U�OPHNWHGLU��
dDOÕúPDGD�� |÷UHQFLOHULQ� DQNHWH� NDWÕOÕPÕQÕQ� � ELULQFL� VÕQÕI� YH�
EHúLQFL� VÕQÕIODU� KDULo� ROGXNoD� G�ú�N� ROGX÷X� L]OHQPHNWHGLU��
'L÷HU��o�VÕQÕIWD�GD�|÷UHQFLOHULQ�\DNODúÕN�\DUÕVÕQÕQ�oHYULPLoL�
VHQNURQ�GHUVOHUH�]DPDQÕQGD�YH�G�]HQOL�NDWÕOÕP�J|VWHUPHGL÷L�
L]OHQPHNWHGLU�� 8]DNWDQ� H÷LWLP� GHUVOHULQLQ� HVQHN� YH�
V�UG�U�OHELOLU�ROPDVÕ�HQ�|QHPOL�DYDQWDMGÕU�������%X�QHGHQOH�
WÕS� IDN�OWHVLQGH� GHUVOHU� ND\ÕW� DOWÕQD� DOÕQDUDN� |÷UHQFLOHULQ�
GHIDODUFD� L]OHPHVLQH�RODQDN� WDQÕQPÕúWÕU��g÷UHQFLOHULQ�\�]GH�
��¶LQLQGHQ�ID]ODVÕQÕQ�oHYULPLoL�H÷LWLP�V�UHFLQGH�ND\ÕW�DOWÕQD�
DOÕQDQ� GHUVOHUL� WHNUDU� L]OHQPHVLQLQ� \DUDUOÕ� ROGX÷XQX� G�ú�Q�
PHVL�� X]DNWDQ� H÷LWLPLQ� NXUDPVDO� GHUVOHU� DoÕVÕQGDQ� DPDFÕQD�
XODúWÕ÷ÕQÕ�J|VWHUHELOLU��$QFDN�|÷UHQFLOHU� WDUDIÕQGDQ��úDUWODUÕQ�
X\JXQ�ROPDVÕ�GXUXPXQGD�\LQH�GH�|UJ�Q�H÷LWLPLQ� LON� VÕUDGD�
WHUFLK� HGLOGL÷L� GLNNDW� oHNPLúWLU��$oÕN� XoOX� VRUXODUD� YHULOHQ�
\DQÕWODUGD�GD�|]HOOLNOH�NOLQLN�\ÕO�|÷UHQFLOHULQLQ�PXWODND�\�]�
\�]H� H÷LWLP� DOPDN� LVWHGLNOHUL� DQODúÕOPDNWDGÕU�� dHYULPLoL�
H÷LWLPGH�GHUVOHUL�GLOHGL÷L�NDGDU�WHNUDUOD\DELOPH�RODQD÷Õ�\�]�
\�]H� H÷LWLPGH� ROPD\DQ�� |÷UHQPH� V�UHFLQGH� |÷UHQFL\H�
\DUGÕPFÕ�RODQ�ELU�DYDQWDM�RODUDN�J|]�NPHNWHGLU��g÷UHQFL�W�P�
GHUV�PDWHU\DOOHULQH�GLOHGL÷L�]DPDQ�HULúHELOPHNWHGLU�

g÷UHQFLOHU�DUDVÕQGD�GHUVOHULQ�VHQNURQ�YH�oHYULPLoL�WDNLSOHU�
LQH� HQJHO� RODQ� HQ� |QHPOL� VHEHS�� LQWHUQHW� ED÷ODQWÕVÕQÕQ�
NHVLOPHVL�YH�ND\ÕW�DOWÕQD�DOÕQDQ�GHUVOHULQ�VRQUDGDQ�GHIDODUFD�
L]OHPH�LPNDQÕQÕQ�ROPDVÕ�QHGHQL�LOH�VHQNURQ�WDNLS�JHUHNWLUPH�
PHVL� RODUDN� ELOGLULOPLúWLU�� � g÷UHQFLOHULQ�� oHYULPLoL� GHUV�
LúOHQLúLQL� NÕVPHQ� \HWHUOL� EXOGXNODUÕ� YH� NDWÕOÕPÕQ� VD÷ODPDVÕ�
LoLQ�JHUHNOL�|QOHPOHULQ�DOÕQPDVÕ�JHUHNWL÷L�J|U�ú�QGH�ROGXN�
ODUÕ�EHOLUOHQPLúWLU���������<�]�DOWPÕú�LNL�|÷UHQFL�LOH�\DSÕODQ�ELU�
oDOÕúPDGD�|÷UHQFLOHULQ����
VL�X]DNWDQ�H÷LWLPOH�YHULOHQ�RWXUX�
PXQ� |÷UHWLP� NDOLWHVLQGHQ� ROGXNoD� PHPQXQ� NDOGÕNODUÕQÕ�
EHOLUWPLúWLU�� dR÷XQOX÷X�� RWXUXPODUÕQ� HQWHOHNW�HO� DoÕGDQ�
]RUOD\ÕFÕ� ROGX÷XQX�� H÷LWPHQOHULQ� GLQDPLN� ROGX÷XQX� YH�

'|QHP���VÕQDYODUÕ�LQFHOHQGL÷LQGH��E�W�QOHúLN�FHUUDKL��E�W�Q�
OHúLN� GDKLOL\H�� oRFXN� VD÷OÕ÷Õ� YH� KDVWDOÕNODUÕ� YH� NDGÕQ�
KDVWDOÕNODUÕ�YH�GR÷XP�JLEL�E�\�N�VWDMODUGD������������H÷LWLP�
G|QHPLQGH� QRW� RUWDODPDODUÕ� YH� EDúDUÕ� RUWDODPDODUÕQÕQ�
\�NVHOGL÷L��DQFDN�SODQOÕ�X]DNWDQ�H÷LWLPH�JHoLOGL÷L�YH�VÕQDY�
ODUÕQ� $626� VRUX� EDQNDVÕ� �]HULQGHQ� oHYULPLoL� \DSÕOGÕ÷Õ�
���������� H÷LWLP� G|QHPLQGH� QRW� RUWDODPDVÕ� YH� EDúDUÕ�
RUWDODPDODUÕQÕQ� ���������� H÷LWLP� G|QHPLQH� EHQ]HU� ROGX÷X�
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BULGULAR
/RJLF�PRGHOLQ� ROXúWXUXOPDVÕQGD� VRUXQ�� DPDo� YH� YDUVD\ÕP�
ODUÕQ� ROXúWXUXOPDVÕ� SURJUDPÕQ� JHOLúWLULOPHVLQGH� YH� GH÷HU�
OHQGLULOPHVLQGH�|QHPOL�ELU�EDVDPDNWÕU��

;7:=6
�'�Q\D¶GD������\ÕOÕ�0DUW�D\ÕQGD�SDQGHPLQLQ�RUWD\D�oÕNPDVÕ��
EX�V�UHoOH�ELUOLNWH� WÕS�H÷LWLPLQGH�X]DNWDQ�H÷LWLPH�JHoLOPHVL�
ELU� VRUXQ� RODUDN� RUWD\D� oÕNPÕú� YH� DFLO� |QHPOHU� DOÕQPÕúWÕU��
8\JXODQDQ� EX� X]DNWDQ� H÷LWLP� \|QWHPLQGH� WÕS� H÷LWLPL� LoLQ�
HWNLQOL÷L� DUDúWÕUPD\D� GH÷HUGLU�� %X� HWNLQOL÷L� L]OHPHN� LoLQ�
VLVWHPDWLN�ELU�PRGHOH�JHUHNVLQLP�YDUGÕU�

)5)i
���������� H÷LWLP� G|QHPLQGH� SODQOÕ� RODUDN� X\JXODQDQ�
X]DNWDQ� H÷LWLPLQ� HWNLQOL÷LQLQ� /RJLF� PRGHO� LOH� GH÷HUOHQGLU�
LOPHVL��DPDoODQPDNWDGÕU�

>):;)A15
3DQGHPL�G|QHPLQGH�X\JXODQDQ�X]DNWDQ�H÷LWLP��
��GLQDPLN�YH�JHQLú�JUXSODUD�\|QHOLN�PHNDQ�VRUXQX�
��ROPDNVÕ]ÕQ�H÷LWLPLQ�V�UG�U�OPHVLQL�
��H÷LWLPLQ�\DOQÕ]FD�XOXVDO�GH÷LO�XOXVODUDUDVÕ�VWDQGDUWODU�GD�
���J|]HWLOHUHN�\DSÕODQGÕUÕOPDVÕQÕ�
��HVQHN�YH�REMHNWLI�|OoPH�GH÷HUOHQGLUPH\H�
��RODQDN�WDQÕPDVÕQÕ�
��J|UVHO�LúLWVHO�H÷LWLPH�IÕUVDW�YHUHQ�WHNQRORMLOHULQ�NXOODQÕPÕ�LOH�
���LoHUL÷L�GDKD�oRN�]HQJLQOHúWLULOPLú�YH�|÷UHQFL\L�PRWLYH�HGHQ�
���|UQHNOHULQ�VXQXOPDVÕQÕ�
��H÷LWLP�SURJUDPÕQGD�VXQXODQ�PDWHU\DOL�GHIDODUFD�L]OHQPHVLQL�
���YH�JHUL�ELOGLULP��DOÕQPDVÕQÕ�VD÷ODU������

/ʈ:,ʈ4-:��
������������H÷LWLP�G|QHPLQGH�G|QHP���YH����DUDVÕQGD�RODQ�
��WRSODP������|÷UHQFL�YH�����|÷UHWLP��\HVL�LoLQ�FDQOÕ�\D\ÕQ�
��YH�N�o�N�JUXS�X\JXODPDODUÕ�RODQDNODUÕ�VXQDQ�0LFURVRIW�
7HDPV�(÷LWLP�3URJUDPÕ�
��+HU�ELU�|÷UHWLP��\HVL�LoLQ�0LFURVRIW�7HDPV�LoHULVLQGH�
��oHYULPLoL�VÕQÕIODU
��g÷UHWLP��\HOHULQLQ�GHUV�DQODWÕPÕ�LoLQ�'HNDQOÕNWD�ELOJLVD\DU��
���NDPHUD�YH�PLNURIRQ�LOH�GRQDWÕODQ����GHUVOL÷LQ�G�]HQOHQPHVL��
��$OW�\DSÕVÕ�ROPD\DQ�|÷UHQFLOHU�LoLQ����ELOJLVD\DU�WHPLQL�
��3UDWLN�YLGHRODUÕQÕQ�VLVWHPH�\�NOHQPHVL
��'HUV�SURJUDPÕ�GH÷LúLNOLNOHUL�QHGHQL\OH�WHODIL�H÷LWLPOHUL
��$NDGHPLN�6ÕQDY�2WRPDV\RQ�6LVWHPL��$626���VRUX�EDQNDVÕ�
��LOH�oHYULPLoL�VÕQDY�X\JXODPDODUÕ
��$OWÕ�GHID�X\JXODQDQ�|÷UHWLP��\HVL�JHOLúLP�SURJUDPODUÕ�
��7ÕS�)DN�OWHVL�dHYULPLoL�6ÕQDY�8\JXODPD�(VDVODUÕ�
���<|QHUJHVL�

-<3ʈ64ʈ34-:
-ɦQ\QU�XZWOZIUÜ#
��*�]�G|QHPLQGH�W�P�WHRULN�GHUVOHU�oHYULPLoL�RODUDN�
���SODQODQGÕ�
��0XWODND�\�]�\�]H�YHULOPHVL�JHUHNHQ�X\JXODPDOÕ�GHUVOHU�
���EDKDU�G|QHPLQGH�����KDIWDOÕN�WHODIL�SUDWLNOHU�
���úHNOLQGH�SODQODQGÕ�

gOoPH��GH÷HUOHQGLUPH�
��dHYULPLoL�6ÕQDY�(VDVODUÕ�KD]ÕUODQGÕ�
��g÷UHQFLOHUH�VÕQDY�DQDOL]OHULQL�ELUH\VHO�RODUDN�J|UPH�LPNDQÕ�
���VD÷OD\DFDN�DOW\DSÕ�KD]ÕUODQGÕ�

(��VÕQDY¶ÕQ�
��VRUX�DQDOL]OHUL�\DSÕOGÕ�
��NDSVDP�JHoHUOL÷L�KHVDSODQGÕ�
��J�YHQLUOL÷L��FURQEDFK�DOID��KHVDSODQGÕ�
��NDEXO�HGLOHELOLUOLN�LQGHNVL�KHVDSODQGÕ�

g÷UHQFLOHU�øoLQ�
��:KDWV$SS�GHVWHN�KDWWÕ�ROXúWXUXOGX��
��:KDWV$SS�WHPVLOFLOHU�JUXEX�ROXúWXUXOGX���'|QHP�����
��6ÕQDY�LWLUD]ODUÕ�LoLQ�HVLQDYWLS#DNGHQL]�HGX�WU�PDLO�DGUHVL�
���WDQÕPODQGÕ�
��*HUHNOL�RODQ�YLGHR�YH�ELOJLOHQGLUPH�PHWLQOHUL�KD]ÕUODQGÕ�

��)DUNOÕ�LOHWLúLP�NDQDOODUÕ�NXOODQÕODUDN�
����FDQOÕ�\D\ÕQODU��H�SRVWD�YE���VÕQDYODU�LOH�LOJLOL�
����ELOJLOHQGLUPHOHU�\DSÕOGÕ�
��g÷UHQFLOHUL�VÕQDY�VLVWHPLQH�DOÕúWÕUPDN�DPDFÕ�LOH�JHUHNOL�
���J|U�OG�÷�QGH�ELUGHQ�ID]OD���GHQHPH�VÕQDYODUÕ�\DSÕOGÕ�
��g÷UHQFLOHUH�oHYULPLoL�DQODWÕODQ�GHUVOHUH�HULúLP�LPNDQÕ��
���YHULOHFHN�RODQDNODU�SODQODQGÕ��

8ZWOZIU�LMɦMZTMVLQZUM�QtQV#
��g÷UHQFLOHU�YH�|÷UHWLP��\HOHULQGHQ�JHUL�ELOGLULPOHU�DOÕQGÕ�

lɦZM\QU�MTMUIVTIZÜ�QtQV#
��:KDWV$SS�GHVWHN�KDWWÕ�ROXúWXUXOGX�
��dHYULPLoL�YH�\�]�\�]H��RODUDN�0LFURVRIW�7HDPV�
���X\JXODPDVÕQÕQ�NXOODQÕPÕQD�\|QHOLN�H÷LWLPOHU�G�]HQOHQGL�
��$NDGHPLN�NXUXO�WRSODQWÕODUÕQGD�0LFURVRIW�7HDPV�DOW�
���\DSÕVÕ�WDQÕWÕOGÕ�
��dHYULPLoL�SUREOHPH�GD\DOÕ�|÷UHQPH\H�
���\|QHOLN�ELOJLOHQGLUPH�WRSODQWÕVÕ�\DSÕOGÕ�
��'HNDQOÕN�LoHULVLQGH�N�o�N�VÕQÕIODUGD�KHU�ELU�$QDELOLP�GDOÕ�
���LoLQ�D\UÕ�RODQ�(��.DPS�V���|÷UHWLP��\HVLQLQ�GHUVLQL�
���DQODWDELOHFH÷L��LoHULVLQGH�ELOJLVD\DU��NDPHUD�YH�
���PLNURIRQ�RODQ�ELU�VÕQÕI��ROXúWXUXOGX�
��7�P�E|O�POHUH�NDPHUD�YH�PLNURIRQ�WHPLQ�HGLOPHVL�LoLQ�
���VDWÕQ�DOPDODU�\DSÕOGÕ�
��(��NDPS�VWH���WHNQLN�SHUVRQHO�J|UHYOHQGLULOGL�
��'HUVOHUH�ND\ÕW�DOPD�]RUXQOXOX÷X�JHWLULOGL�
��'DQÕúPDQOÕN�LoLQ�DOW�\DSÕ�ROXúWXUXOGX�
��0DNDOH�VDDWL�X\JXODPDVÕ�oHYULPLoL�SODQODQGÕ�
��g÷UHWLP��\HVL�JHOLúLP�X\JXODPDVÕ�NDSVDPÕQGD�DOWÕ�
���oHYULPLoL�H÷LWLP�YHULOGL�

m:m64-:�
��+HU�G|QHP�YH�VWDM�LoLQ�VDQDO�VÕQÕI�ROXúWXUXOGX�
��3UDWLN�GHUVOHUGHQ�ED]ÕODUÕ�0LFURVRIW�7HDPV�SODWIRUPXQD�
���\�NOHQGL�YH�oHYULPLoL�RODUDN�DQODWÕOGÕ�
��7�P�G|QHP�|÷UHQFL�WHPVLOFLOHULQGHQ�DUDOÕNODUOD�JHUL�
���ELOGLULPOHU�DOÕQGÕ�
��'|QHP�������GHUV�SURJUDPÕ�|÷UHQFLOHULQ�LVWH÷L�
���GR÷UXOWXVXQGD�\HQLGHQ�G�]HQOHQGL�
��'|QHP���GHUV�SURJUDPÕ�WHRULN�GHUVOHULQLQ�ELU�NÕVPÕ�
���EDKDU�G|QHPLQH�ND\GÕUÕOGÕ�
��'|QHP��¶WH�NXUXO�VÕQDYÕ�|QFHVLQGH�ELU�KDIWD�HN�
���oDOÕúPD�V�UHVL�YHULOGL��
��'|QHP���VWDM�NXUXOX�VRQUDVÕQD�ELU�KDIWD�HN�VHUEHVW�
���oDOÕúPD�HNOHQGL��
��'|QHP����URORML�VWDMÕ�LNL�KDIWDGDQ�ELU�KDIWD\D�LQGLULOGL�
��'|QHP���ROXS�'|QHP��¶WHNL�WHRULN�GHUVOHUH�NDWÕOPDN�
���LVWH\HQ�|÷UHQFLOHUH�NDWÕOÕP�LPNDQÕ�VD÷ODQGÕ�
��8\JXODQDQ�����VÕQDYÕQ�KHU�ELULQLQ�J�YHQLUOL÷L�YH�JHoHUOLOL÷L�
��������YH��]HULQGH�RODUDN�KHVDSODQGÕ���
��:KDWV$SS�GHVWHN�KDWWÕ�LOH�VÕQDY�DQÕQGD�\DúDQDQ�VRUXQODU��
���JLGHULOGL��g÷UHQFLOHULQ�VÕQDYD�ED÷ODQPDVÕ��WHNQLN�
���DNVDNOÕNODU�YE��
��*HUHN�GX\XODQ�YLGHR�YH�ELOJLOHQGLUPH�PHWLQOHUL�
���ZHE�VD\IDVÕQGD�\D\ÕQODQGÕ�
��'HUVOHULQ�ND\GÕ�DOÕQGÕ�YH�|÷UHQFLOHUH�oHYULPLoL�DQODWÕODQ�

���GHUVOHUH�HULúLP�LPNkQÕ�VD÷ODQGÕ�
��7�P�|÷UHQFLOHUH�oHYULPLoL�GDQÕúPDQOÕN�KL]PHWL�YHULOGL�
��0DNDOH�VDDWL�X\JXODPDVÕ���'|QHP�,,¶GH��3'g�NRQXODUÕ�LOH�
��LOLúNLOL�ROPDN��]HUH�ROJX�VXQXPX��DUDúWÕUPD�PDNDOHVL�YH�
��GHUOHPH�ROPDN��]HUH�\ÕOGD���NH]���¶HU�RWXUXP�KDOLQGH�X\JX
��ODQDQ��IDUNOÕ�DUDúWÕUPD�\|QWHPOHUL�YH�PDNDOH�oHúLWOHULQLQ�
��WDQÕWÕOPDVÕ�DPDoODQDQ�ELU�N�o�N�JUXS�oDOÕúPDVÕ��KHU�RWXUXP�
��LNL�VDDW�RODFDN�úHNLOGH�oHYULPLoL�RODUDN�\DSÕOGÕ�
��g÷UHWLP��\HVL�JHOLúLP�X\JXODPDVÕ�NDSVDPÕQGD�DOWÕ�
���oHYULPLoL�H÷LWLP�YHULOGL�

i13<14):
lɦZMVKQTMZQV�]bIS\IV�MɦQ\QULM�
JI̫IZÜ�L]Z]UTIZÜ
'|QHP���GH�SDQGHPL�G|QHPLQGH�����������H÷LWLP�\ÕOÕQGD�
X\JXODQDQ�VÕQDYODU������������\ÕOÕQGD�X\JXODQDQ�VÕQDYODUOD�
NDUúÕODúWÕUÕOGÕ÷ÕQGD��QRW�RUWDODPDVÕQÕQ�GDKD�\�NVHN�ROGX÷X�YH�
EDúDUÕ�RUWDODPDODUÕQÕQ��JHoHUOL�QRW�RUWDODPDVÕ�RODQ����YH��]HUL�
QRW� DOPD�� GD� GDKD� \�NVHN� ROGX÷X� J|U�OG�� �*UDILN� �������
$QFDN�SODQOÕ�oHYULPLoL�H÷LWLP�G|QHPLQGH�������������$626�
��$NDGHPLN�6ÕQDY�2WRPDV\RQ�6LVWHPL��VRUX�EDQNDVÕ���]HULQ�
GHQ�\DSÕOPDVÕ�X\JXQ�KDOH�JHOHQ�oHYULPLoL�VÕQDYODUGD�EDúDUÕ�
YH� QRW� RUWDODPDODUÕQÕQ� ���������� H÷LWLP� G|QHPLQH� EHQ]HU�
ROGX÷X���QRW�RUWDODPD�YH�EDúDUÕ�RUWDODPDODUÕQÕQ�ELU�|QFHNL�\ÕOD�
\DQL� SDQGHPLQLQ� EDúODGÕ÷Õ� YH� DFLO� RODUDN� X]DNWDQ� H÷LWLPH�
JHoLOHQ� ���������� H÷LWLP� \ÕOÕQD� NÕ\DVOD� WHNUDU� G�úW�÷��
J|]OHQGL��$\QÕ� GXUXP� G|QHP� �� YH� G|QHP� �� EDúDUÕ� GXUXP�
ODUÕQGD�GD�WHVSLW�HGLOGL��*UDILN������

Grafik 1: '|QHP�������VRQ��o�\ÕO�QRW�RUWDODPDODUÕ�

Grafik 2: '|QHP�������VRQ��o�\ÕO�EDúDUÕ�RUWDODPDODUÕ���
 

*UDILN����$.8=(0�YH�$626�LOH�\DSÕODQ�VÕQDYODUÕQ�QRW�RUWDODPDODUÕ�
 
$626�VRUX�EDQNDVÕ�LOH�\DSÕODQ�VÕQDYODUÕQ�
GH÷HUOHQGLULOPHVL
���������� H÷LWLP� \ÕOÕQGD� $626� VRUX� EDQNDVÕ� �]HULQGHQ�
WRSODP� ���� VÕQDY� JHUoHNOHúWLULOGL�� 6ÕQDY� VRQUDVÕQGD� VÕQDY�
DQDOL]OHUL� \DSÕOGÕ�� VÕQDYODUÕQ� J�YHQLUOL÷L� YH� JHoHUOLOL÷L�
EHOLUOHQGL��$\UÕFD�\DSÕODQ� VRUX� DQDOL]OHUL� LOH� VRUXODUÕQ�NDEXO�
HGLOHELOLU�HQGHNVL���.XGHU�5LFKDUGVRQ����YH�.XGHU�5LFKDUG�
VRQ� ��� GH÷HUOHUL�� � &URQEDFK
V� DOSKD� GH÷HUOHUL� YH� WHVWLQ�
J�oO�O�÷��� |÷UHQFLOHU� WDUDIÕQGDQ� GR÷UX� FHYDSODPD� RUDQODUÕ�
KHVDSODQGÕ��|÷UHWLP��\HOHULQH�JHUL�ELOGLULP�RODUDN�J|QGHULOGL�
�7DEOR�,,,��

Tablo III:�8\JXODQDQ�VÕQDYODUGD�\DSÕODQ�VÕQDY�DQDOL]OHUL�

lɦZMVKQTMZQV�UMUV]VQaM\�L]Z]UTIZÜ
g÷UHQFLOHULQ� PHPQXQL\HW� � GXUXPODUÕQÕ� EHOLUOHPHN� LoLQ�
X]DNWDQ�H÷LWLP�LOH�LOJLOL�DúD÷ÕGD�\HU�DODQ�VRUXODU�\|QHOWLOGL�
���dHYULPLoL�VHQNURQ�GHUVOHUH�]DPDQÕQGD�YH�G�]HQOL�
����RODUDN�NDWÕOGÕP�
���dHYULPLoL�H÷LWLPH�LOLúNLQ�\DSÕODQ�ELOJLOHQGLUPHOHU�
����\HWHUOL\GL�
���8]DNWDQ�|÷UHWLPH�LOLúNLQ�VRUXQ�\DúDGÕ÷ÕPGD�WHNQLN�
����GHVWHN�DODELOGLP��
���dHYULPLoL�SODWIRUP��]HULQGHQ�GHUV�PDWHU\DOOHUL�
����YH�GRN�PDQODUD�NROD\FD�XODúDELOGLP�
���dHYULPLoL�H÷LWLP�V�UHFLQGH�ND\ÕW�DOWÕQD�DOÕQDQ�
����GHUVOHUL�WHNUDU�L]OH\HELOPHN�\DUDUOÕ\GÕ�
���'HUVOHU�\�]�\�]H�H÷LWLPGH�ROGX÷X�JLEL�D\QÕ�LoHULN�
����YH�V�UHGH�DQODWÕOGÕ�
���dHYULPLoL�H÷LWLPGH�GH�|÷UHWLP��\HVL�LOH�HWNLOHúLP�VD÷ODQGÕ��
���7HRULN�GHUVOHU�\�]�\�]H�GHUVOHU�NDGDU�HWNLOL\GL�
���7HRULN�GHUVOHUGH�IDUNOÕ�|÷UHWLP�\|QWHPOHUL�NXOODQÕOGÕ�
�����dHYULPLoL�H÷LWLPOHUGH�NXOODQÕODQ�0LFURVRIW�7HDPV
GH
�������H÷LWLP�SURJUDPÕQÕ�WDNLS�HWPHN�NROD\GÕ�
����dHYULPLoL�\DSÕODQ�X\JXODPDOÕ�GHUVOHU�HWNLOL\GL�
����dHYULPLoL�H÷LWLPOHU�SDQGHPLGHQ�VRQUD�GD�GHYDP�HWPHOL��
����6ÕQDYODUD�LOLúNLQ�\|QHUJHOHU�DoÕN�YH�DQODúÕOÕUGÕ�
����6ÕQDYODU�LoLQ�YHULOHQ�V�UH�\HWHUOL\GL��
����6ÕQDYODUGD�DOW�\DSÕ�VRUXQX�\DúDPDGÕP�

���� dHYULPLoL� VÕQDYODU� VÕUDVÕQGD� NDUúÕODúWÕ÷ÕP� VRUXQODUGD�
H÷LWLPGHQ�VRUXPOX�NLúLOHUGHQ�GHVWHN�DODELOGLP�
����$626�VRUX�EDQNDVÕQÕQ�NXOODQÕPÕQGD�NHQGLPL�
������\HWHUOL�KLVVHGL\RUXP�
9HULOHQ�JHUL�ELOGLULP�OHU�DQDOL]�HGLOGL÷LQGH��oHYULPLoL�H÷LWLP�
OHUH�NDWÕOÕP�V�UHFL�DoÕVÕQGDQ�DQNHWH�\DQÕW�YHUHQ�|÷UHQFLOHUGHQ�
ELULQFL� VÕQÕI� �������� YH� EHúLQFL� VÕQÕI� �������� |÷UHQFLOHUL�
ROGX÷X� J|]OHPOHQGL�� dHYULPLoL� H÷LWLPH� LOLúNLQ� \DSÕODQ�
ELOJLOHQGLUPHOHULQ� \HWHUOL� ROGX÷XQX� G�ú�QHQOHULQ� VÕUD\OD�
\�]GH�GH÷HUOHUL�����������������������������������RODUDN�
GH÷LúPHNWH\GL��³dHYULPLoL�SODWIRUP��]HULQGHQ�GHUV�PDWHU\�
DOOHUL�YH�GRN�PDQODUD�NROD\FD�XODúDELOGLP�´�|QHUPHVLQH�W�P�
VÕQÕIODUGD�RNX\DQ�|÷UHQFLOHULQ�\DUÕVÕQGDQ�ID]ODVÕ�NDWÕOÕ\RUXP�
\DQÕWÕQÕ� YHUGL�� g÷UHQFLOHULQ� E�\�N� oR÷XQOX÷X� ³dHYULPLoL�
H÷LWLP� V�UHFLQGH� ND\ÕW� DOWÕQD� DOÕQDQ� GHUVOHUL� WHNUDU� L]OH\H�
ELOPHN�\DUDUOÕ\GÕ�´�VHoHQH÷LQH�³NDWÕOÕ\RUXP��³�\DQÕWÕQÕ�YHUGL�
�7DEOR�,,��
7DEOR� ,9¶GH� |÷UHQFLOHULQ� X]DNWDQ� H÷LWLPLQ� |]HOOLNOHULQH�
LOLúNLQ� YHUGLNOHUL� \DQÕWODU� J|VWHULOGL�� ³'HUVOHU� \�]� \�]H�
H÷LWLPGH�ROGX÷X�JLEL�D\QÕ�LoHULN�YH�V�UHGH�DQODWÕOGÕ�´�LIDGHV�
LQH� ELULQFL� VÕQÕIWDQ� EHúLQFL� VÕQÕID� \�]GHOHU� �� ������ �������
������� ������ YH� ������ RODUDN� GD÷ÕOPDNWD\GÕ�� 7HRULN�
GHUVOHULQ� \�]� \�]H� GHUVOHU� NDGDU� HWNLOL� ROGX÷XQX� G�ú�QHQ�
|÷UHQFLOHULQGHQ�ELULQFL�VÕQÕI�|÷UHQFLOHUL��������EHúLQFL�VÕQÕI�
|÷UHQFLOHUL�LVH�������RUDQÕQGD�NDWÕOGÕ÷ÕQÕ�EHOLUWWL��dHYULPLoL�
\DSÕODQ�X\JXODPDODUÕQ�HWNLQ�ROGX÷XQX�G�ú�QHQOHULQ�\�]GHOHUL�
LVH�HQ�G�ú�N������HQ�\�NVHN������¶GLU��³dHYULPLoL�H÷LWLPOHU�
SDQGHPLGHQ� VRQUD� GD� GHYDP� HWPHOL�´� LIDGHVLQH� G|QHP� ��
|÷UHQFLOHULQLQ� ���¶VL� GHYDP� HWPHVL� JHUHNWL÷L� \|Q�QGH�
NDWÕOÕ\RUXP�\DQÕWÕ�YHUGL��

Tablo IV: 8]DNWDQ�H÷LWLPGH�|÷UHQFLOHULQ�H÷LWLP�V�UHFLQH�LOLúNLQ�J|U�úOHUL�
������������������NDWÕOÕ\RUXP��oRN�NDWÕOÕ\RUXP�\�]GH�GD÷ÕOÕPÕ��

6ÕQDY�YH� VÕQDY� DOW� \DSÕVÕQD� LOLúNLQ�J|U�úOHUL� LVH�7DEOR�9¶GH�
VXQXOGX�� g÷UHQFLOHULQ� LIDGHOHUH� YHUGLNOHUL� \DQÕWODU� VÕQÕIODUD�
J|UH�EHQ]HU�H÷LOLP�J|VWHUPHNWH\GL��

|÷UHQFLOHUL�NDWÕOPD\D�WHúYLN�HWWL÷LQL�ELOGLUPLúOHUGLU��g÷UHQFL�
PHPQXQL\HWL� LOH� WHNQLN�NRQXODU� DUDVÕQGD� LVWDWLVWLNVHO�RODUDN�
DQODPOÕ� ELU� LOLúNL� EXOXQPXúWXU� �U� �������� S� �������� ��������
%L]LP�oDOÕúPDPÕ]GD�X]DNWDQ�H÷LWLP�YHULPOL�EXOXQPXú�DQFDN�
|÷UHQFLOHULQ� GHUVH� DNWLI� NDWÕOÕPÕ� G�ú�N� ROPXúWXU�� %LU� GL÷HU�
oDOÕúPDGD� LVH�� VDOJÕQ� G|QHPLQGH� JHUoHNOHúWLULOHQ� X]DNWDQ�
|÷UHWLPGHQ� \�]� \�]H� H÷LWLPH� NÕ\DVOD� GDKD� oRN� \DUDU�
J|UG�÷�Q�� LIDGH� HGHQ� �������� YH� JHOHFHNWH� X]DNWDQ�
|÷UHWLPLQ� H÷LWLP� V�UHFLQGH� \HU� DOPDVÕQÕQ� \DUDUOÕ� RODFD÷ÕQÕ�
G�ú�QHQ� |÷UHQFLOHU� ������ D]ÕQOÕNWDGÕU� ������ � (NLP� ����
GH�
���� WÕS� IDN�OWHVL� |÷UHQFLVL� LOH� \DSÕODQ� oDOÕúPDGD� LVH�
NDWÕOÕPFÕODUÕQ� oR÷XQOX÷XQXQ� �Q ����� ������� oHYULPLoL�
GHUVOHULQ� ]DPDQ� ND]DQGÕUDQ� \DUDUÕQD� NDWÕOPDGÕ÷Õ� YH� ���
|÷UHQFLQLQ���������FDQOÕ�GHUVOHULQ�oHYULPLoL�GHUVOHUH�NÕ\DVOD�
|÷UHWPHQOHUOH� ED÷ODQWÕ� LoLQ� GDKD� JHQLú� ELU� DODQ� VXQGX÷XQX�
VDYXQGX÷X� EXOXQPXúWXU�� $\QÕ� |÷UHQFLOHU� ���� |÷UHQFL�
�������� oHYULPLoL� GHUVOHUGH� FDQOÕ� GHUVOHUH� J|UH� GDKD� D]�
GLNNDWOL�ROGXNODUÕQÕ�YH����
L���������SDQGHPL�VRQUDVÕQGD�EX�
GHUVOHUH� NDWÕOPD\D� LVWHNOL� ROPDGÕ÷ÕQÕ� EHOLUWHQ� LIDGHOHU�
YHUPLúOHUGLU�� 5DMDE� YH� DUN��� &29,'���� VDOJÕQÕ� VÕUDVÕQGD�
X]DNWDQ� |÷UHWLP� V�UHFLQGH� ELOGLULOHQ� ]RUOXNODU� DUDVÕQGD�
LOHWLúLP�� |÷UHQFL� GH÷HUOHQGLUPHVL�� WHNQRORML� DUDoODUÕQÕQ�
NXOODQÕPÕ�� oHYULP� LoL� GHQH\LPVL]OLN�� VDOJÕQOD� LOLúNLOL� DQNVL�
\HWH��PRWLYDV\RQ�HNVLNOL÷L��VWUHV��]DPDQ�\|QHWLPL�YH�WHNQRIR�
EL\L� WDQÕPODPÕúWÕU� � �������� %X� VRQXoODU� DUDúWÕUPDPÕ]ÕQ�
VXQGX÷X�EXOJXODU�LOH�EHQ]HUGLU�
&29,'����SDQGHPLVLQGH�WÕS�H÷LWLPLQGH�]RUODQPD�LOH�ELUOLN�
WH��|÷UHQFLOHU�LoLQ�IDUNOÕ�|÷UHQPH�RUWDPODUÕ�VD÷ODQPÕú�YH�WÕS�
H÷LWLPLQGH� |÷UHQPHQLQ� JHOLúWLULOPHVLQH� \|QHOLN� WDUWÕúPDODU�
J�QGHPH� JHOPLúWLU� ����� �� � � gUQH÷LQ�� ED]Õ� WÕS� H÷LWLFLOHU��
SDQGHPL�VRQUDVÕQGD�GD�\�]�\�]H��DPIL�GHUVOHULQLQ�oHYULPLoL�
\DSÕOPDVÕQÕ� |QHUPHNWHGLU�� 7ÕS� |÷UHQFLOHUL� |]HOOLNOH� NOLQLN�
|QFHVL� H÷LWLP� G|QHPLQGH� D÷ÕUOÕNOÕ� RODUDN� X\JXODQDQ� DPIL�
GHUVOHULQLQ� NHQGLOHULQL� NOLQLN� H÷LWLPH� \HWHULQFH� KD]ÕUOD�
PDGÕ÷ÕQÕ��HWNLOL�ELU�|÷UHQPH�\ROX�ROPDGÕ÷ÕQÕ�G�ú�QPHNWHGLU�
������$QFDN��WÕS�H÷LWLPLQGHNL�GH÷LúLNOLNOHULQ�\HWHUOL�ELOLPVHO�
NDQÕWODUD� GD\DOÕ� RODUDN� \DSÕOPDVÕ� |QHPOLGLU�� � &29,'����
SDQGHPLVLQGH� |÷UHQPH� LoLQ� QH\LQ� GDKD� HWNLOL� ROGX÷X�
NRQXVXQGD� X]ODúÕODQ� NDQÕWD� GD\DOÕ� ELU� \DNODúÕPGDQ� oRN��
LKWL\Do� GR÷UXOWXVXQGD� oHYULPLoL� |÷UHWLPH� \|QHOLN� E�W�QVHO�
ELU� \HQLGHQ� \DSÕODQGÕUPD\D� LKWL\Do� GX\XOGX÷X� DoÕNWÕU��
)DN�OWHPL]GH�SODQOÕ�H÷LWLPLQ�X\JXODQPD�V�UHFLQGH�\�]�\�]H�
X\JXODPDODUGD�X\JXODQDQ�3'g��PDNDOH�VDDWL�JLEL�X\JXODPD�
ODU�|÷UHWLP��\HOHUL� LoLQ�KD]ÕUODQDQ�oHYULPLoL�VÕQÕIODUGD������
|÷UHQFL�LOH�\�U�W�OP�úW�U���g÷UHQFLOHU�EX�X\JXODPDODUD�WDP�
NDWÕOÕP�VD÷ODPÕúODUGÕU��+HP�|÷UHQFL�KHP�GH�|÷UHWLP��\HOHUL�
QLQ�YHUGLNOHUL�JHUL�ELOGLULPOHU��LOH�X\JXODPDODUGDQ�PHPQXQL�
\HWLQ� oRN� \�NVHN� ROGX÷X� V|\OHQHELOLU�� $NWLI� |÷UHQPHQLQ�
oHYULPLoL� IRUPODUÕQÕQ� � JHOLúWLULOPH\H� LKWL\DFÕ� YDUGÕU� ������
dHYULPLoL� |÷UHWLPGH� VÕQÕI� RUWDPÕQÕQ� ELOJLQLQ� VXQXOPDVÕ�DN�
WDUÕOPDVÕ� LoLQ� GH÷LO�� DNWLI� |÷UHQPH� YH� |÷UHQHQ�H÷LWLFL�
HWNLOHúLPL� LoLQ� NXOODQÕOPDVÕ� |QHULOPHNWHGLU�� %X� ED÷ODPGD�
oHYULPLoL� G�]HQOHQHQ� N�o�N� JUXS� HWNLQOLNOHUL� LOH� LúELUOLNoL�
|÷UHQPH�RUWDPODUÕ�\DUDWÕODELOPHNWH�YH�HWNLOHúLP�DUWWÕUÕOPDN�
WDGÕU�������
g÷UHQFLOHULQ� X]DNWDQ� |÷UHWLP� V�UHFLQGH� \DSÕODQ� |OoPH� YH�
GH÷HUOHQGLUPH�X\JXODPDODUÕQD�\|QHOLN�J|U�úOHULQGH�\�]�\�]H�

G|QHPH� EHQ]HUOLN�� úHIIDIOÕN� YH� |÷UHQPH� KHGHIOHULQLQ�
J|]HWLOPHVL� NRQXODUÕQD� LOLúNLQ� \DQÕWODUÕ� ROGXNoD�GH÷LúNHQOLN�
J|VWHUPHNWHGLU��g÷UHQFLOHULQ��|OoPH�GH÷HUOHQGLUPH�V�UHFLQH�
LOLúNLQ�VRUXODUD�DoÕN�XoOX�RODUDN�YHUPLú�ROGXNODUÕ�\DQÕWODUÕQGD��
X\JXODQDQ� VÕQDYÕQ� oRN� J�YHQLOLU� ELU� VÕQDY� ROGX÷X� YH� GL÷HU�
IDN�OWHOHUH� J|UH� VÕQDYODUÕQ� ]RU� ROGX÷X� \|Q�QGH� ROGXNoD�
\R÷XQ� JHUL� ELOGLULPOHUL� ROPXúWXU�� � 3ODQOÕ� H÷LWLP�G|QHPLQGH�
VÕQDY� J�YHQOL÷L� YH� WHNQLN� DNVDNOÕNODU� ROPDN� �]HUH�� RUWDP�
NRúXOODUÕ�� � VRUXODUÕQ� ]RUOXN� GHUHFHOHUL� JLEL� VRUXQODUÕQ� W�P��
DúÕOPÕúWÕU��.RS\D�oHNPH�RODVÕOÕ÷Õ� G�ú�U�OP�úW�U��%X�GXUXP�
|÷UHQFLOHU�DUDVÕQGD�VRUXQODUD�\RO�DoPÕú�RODELOLU��3DQGHPLGH�
DFLO�X]DNWDQ�|÷UHWLP�V�UHFLQLQ�HWNLQOL÷LQH�\|QHOLN�DOÕQDQ�JHUL�
ELOGLULPOHUGH��|÷UHQFLOHULQ�HQ�oRN�VÕQDY�J�YHQOL÷L�YH�WHNQLN�
DNVDNOÕNODU� ROPDN� �]HUH�� RUWDP� NRúXOODUÕ�� VRUXODUÕQ� ]RUOXN�
GHUHFHOHUL�JLEL�VRUXQODUD�YXUJX�\DSPÕúWÕU�������
g÷UHQFLOHU�DUDVÕQGD�VWUHV�\DúD\DQODUÕQ�RUDQÕ�D]ÕPVDQPD\DFDN�
NDGDU� ID]ODGÕU�� g÷UHQFLOHU� DoÕN� XoOX� VRUXODUGD� HQ� oRN� EX�
G|QHPGH� \DúDGÕNODUÕ� VWUHVWHQ� EDKVHWPHNWHGLU�� 3DQGHPL�
V�UHFLQGH� |÷UHQFLOHULQ� L\LOLN� GXUXPODUÕQÕQ� V�UG�U�OPHVLQL�
GHVWHNOHPHN� DPDFÕ\OD�� IDUNOÕ� X\JXODPDODU� \DSÕOPÕúWÕU��
gUQH÷LQ���QLYHUVLWHQLQ�GHVWHNOHGL÷L�SURJUDPODU�LOH�oHYULPLoL�
H÷LWLP� � JUXSODUÕQD� JHoLú� WHúYLN� HGLOPLúWLU� ����� � &29,'����
SDQGHPLVL�� WÕS� IDN�OWHOHULQLQ�NUL]�GXUXPODUÕQGD�|÷UHQFLOHULQ�
UXKVDO�VD÷OÕNODUÕ�YH�L\LOLN�GXUXPODUÕQÕ�GHVWHNOH\LFL�X\JXODPD�
ODU�YH�EX�NRQXGD�H÷LWLOPLú�GDQÕúPDQODUD�VDKLS�ROPDODUÕ�JHUHN�
OLOL÷LQL�RUWD\D�NR\PDNWDGÕU�������
7HNQRORMLQLQ� DUWÕODUÕ� YH� HNVLOHUL\OH� DUWÕN� KD\DWÕPÕ]GD� YH�
H÷LWLPGH�GDKD�oRN�\HU�DODFD÷Õ�NDoÕQÕOPD]�ELU�JHUoHNWLU��8]DN�
WDQ� \DSÕODQ� |÷UHWLP� X\JXODPDODUÕQÕQ� HWNLQ� RODELOPHVL� YH�
DPDFD�XODúPDN�DGÕQD�HWNLOHúLPL�DUWÕUPDQÕQ�|QHPOL�ROGX÷X�ELU�
NH]�GDKD�RUWD\D�oÕNPÕúWÕU����

;76=i
&29,'����SDQGHPLVL�LOH�7ÕS�)DN�OWHOHULQGH�NXOODQÕPÕ�DUWDQ�
oHYULPLoL� |÷UHWLP� oRN� J�oO�� YH� HWNLOL� ELU� |÷UHWLP� DUDFÕ�
ROPDVÕQD�UD÷PHQ��\HWHULQFH�HWNLOHúLP�VD÷OD\DPDPDVÕ��WHNQLN�
VRUXQODU�YH�EHOLUVL]OLN�JLEL�QHGHQOHU�LOH�|÷UHQFLOHULQ�oHYULPLoL�
GHUVOHUL�GDKD�D]�WHUFLK�HWWLNOHUL�J|]OHPOHQPLúWLU��g÷UHQFLOHULQ�
NXUDPVDO�GHUVOHULQ�SDQGHPL�VRQUDVÕQGD�GD�oHYULPLoL�YHULOHEL�
OHFH÷L� DQFDN� X\JXODPDODUÕQ� WÕS� H÷LWLPLQLQ� ROPD]VD� ROPD]Õ�
ROGX÷X� YH� JHUoHN� NOLQLN� RUWDPODUGD� FDQOÕ� KDVWDODUOD�
oDOÕúPDQÕQ�WÕS�H÷LWLPL�LoLQ�KD\DWL�|QHP�WDúÕGÕ÷Õ�YH�WDPDPHQ�
oHYULPLoL� LOH� GH÷LúWLULOHPH\HFH÷LQL� WDPDPÕQD� \DNÕQÕQ� ÕQ�
EHOLUWPHVL�PHPQXQL\HW�YHULFLGLU�

<D]DU�.DWNÕODUÕ��)LNLU���1�%���<�ù��(�*��0�7��7DVDUÕP���1�%���
<�ù��� 'HQHWOHPH� �� (�*��� 0�7��� 9HUL� 7RSODQPDVÕ� YH�YH\D�
øúOHPHVL� ��1�%���<�ù��$�%�7���$QDOL]�YH�YH\D�<RUXP� ��1�%���
<�ù��5�d���/LWHUDW�U�7DUDPDVÕ���h�=���$�$���)�d���<D]Õ\Õ�<D]DQ�
�� 1�%��� <�ù��0�7��(�*��$�%�7��� (OHúWLUHO� øQFHOHPH� �� /�6���
$�)�.�ù��$�h��5�d�

dÕNDU�dDWÕúPDVÕ��<D]DUODUÕQ� EH\DQ� HGHFHN� oÕNDU� oDWÕúPDVÕ�
\RNWXU�

Finansal Destek: <D]DUODU� EX� oDOÕúPD� LoLQ� ILQDQVDO� GHVWHN�
DOPDGÕNODUÕQÕ�EH\DQ�HWPLúOHUGLU�



Tablo V: 8]DNWDQ�H÷LWLPGH�|÷UHQFLOHULQ�VÕQDY�VLVWHPLQH�LOLúNLQ�J|U�úOHUL
��NDWÕOÕ\RUXP��oRN�NDWÕOÕ\RUXP��\�]GH�GD÷ÕOÕPÕ�

g÷UHQFLOHULQ�DoÕN�XoOX�VRUXODUD�YHUGLNOHUL�\DQÕWODU� LQFHOHQGL�
YH�����|÷UHQFLGHQ�������������|÷UHQFL�JHUL�ELOGLULP��YHUGL��
ho� |÷UHQFL� oHYULPLoL� H÷LWLPGHQ� oRN�PHPQXQ� ROGX÷XQX� YH�
GHYDP� HWPHVL� JHUHNWL÷LQL� EHOLUGL�� &HYDSODU� LNL� ED÷ÕPVÕ]�
DUDúWÕUPDFÕ� WDUDIÕQGDQ� |QFH� NRGODQGÕ� YH� VRQUD� WHPDODU�
ROXúWXUXOGX��+HU�LNL�DUDúWÕUPDFÕQÕQ�ROXúWXUGX÷X���WHPD�EXOXQ�
PDNWD\GÕ��<ÕOODUD� J|UH� DoÕN� XoOX� VRUXODUD� YHULOHQ� \DQÕWODUÕQ�
RUDQODUÕ� 7DEOR� 9,¶GD� J|VWHULOGL�� 7HPDODU�� WÕS� H÷LWLPLQGH�
X]DNWDQ�H÷LWLP�QLWHOL÷L��VÕQDY�VLVWHPL�YH�VRUX�EDQNDVÕ��DOW�\DSÕ�
RODQDNODUÕ�YH�H÷LWLFL�QLWHOL÷L��

Tablo VI: <ÕOODUD�J|UH�DoÕN�XoOX�VRUXODUD�YHULOHQ�\DQÕWODUÕQ�RUDQODUÕ��

7HPDODU��WÕS�H÷LWLPLQGH�X]DNWDQ�H÷LWLP�QLWHOL÷L��VÕQDY�VLVWHPL�
YH� VRUX� EDQNDVÕ�� DOW� \DSÕ� RODQDNODUÕ� YH� H÷LWLFL� QLWHOL÷L��
SDQGHPL�YH�VWUHV�RODUDN�EHOLUOHQGL�

1LWHO�JHUL�ELOGLULP��VRQXoODUÕ
$oÕN�XoOX�VRUXODUD�YHULOHQ�\DQÕWODUGDQ�G|UW�WHPD�EHOLUOHQGL�
%XQODU��
���7ÕS�H÷LWLPLQGH�X]DNWDQ�H÷LWLP
���6ÕQDY�VLVWHPL�YH�VRUX�EDQNDVÕ
���$OW�\DSÕ�RODQDNODUÕ�YH�H÷LWLFL�H÷LWLPL
���3DQGHPL�YH�VWUHV

<ÜX�MɦQ\QUQVLM�]bIS\IV�MɦQ\QU
7ÕS�H÷LWLPLQGH�oHYULPLoL�H÷LWLP�LOH�LOJLOL�RODUDN�����|÷UHQFL�
WÕS� H÷LWLPLQLQ� \�]� \�]H� H÷LWLP� úHNOLQGH� ROPDVÕ� JHUHNWL÷LQL�
EHOLUWWL�� g]HOOLNOH� G|QHP� �� YH� �� |÷UHQFLOHUL� X\JXODPDODUÕQ�
X]DNWDQ�H÷LWLP�V�UHFLQGH�\DSÕOPDPDVÕQÕQ�NHQGLOHULQGH�X\JX�
ODPD� DoÕVÕQGDQ� HNVLNOLN� \DUDWWÕ÷ÕQÕQ� DOWÕQÕ� oL]GL�� $QFDN�
|Q�P�]GHNL�\ÕOODUGD� WHRULN�GHUVOHULQ�oHYULPLoL�DQFDN�X\JX�
ODPDODUÕQ� \�]� \�]H� YHULOPHVL� JHUHNWL÷LQL� EHOLUWHQOHULQ� RUDQÕ�
���¶WL��
g÷UHQFLOHULQ�VÕQÕIODUD�J|UH�J|U�úOHUL�DúD÷ÕGD�\HU�DOPDNWDGÕU��

³8]DNWDQ� H÷LWLP� V�UHFLQGH� KRFDODUÕPÕ]ÕQ� E�\�N� oDEDODUÕ�
ROPDVÕQD�UD÷PHQ�\HWHUOL�úHNLOGH�ID\GDODQDELOGL÷LPL]L�G�ú�Q�
P�\RUXP���<�]�\�]H�H÷LWLP�J|UPH\L�G|UW�J|]OH�EHNOL\RUXP�´�
�'|QHP���|÷UHQFLVL��

�³3UDWLN�GHUVOHULQ�EX�VHQH�RQOLQH�úHNLOGH�ROPDVÕ�EL]LP�LoLQ�oRN�
E�\�N�ELU�ND\ÕSWÕ��%X�VHQH�YHULP�DODELOGL÷LPL�YH�L\L�|÷UHQH�
ELOGL÷LPL�G�ú�QP�\RUXP��<HQL�G|QHPGH�RNXOXQ�DoÕOPDVÕ��HQ�
E�\�N�LVWH÷LP��7HRULN�GHUVOHU�RQOLQH�RODUDN��SUDWLN�GHUVOHU�LVH�
\�]� \�]H� ROXUVD� WHNUDU� YHULPOL� H÷LWLP� DODELOHFH÷LPL]L�
G�ú�Q�\RUXP��$\UÕFD� EX� VHQH� DQDWRPL� SUDWLN� GHUVOHUL� YDU��
DQFDN� RQOLQH� ROXúXQXQ� EL]� |÷UHQFLOHU� GH� E�\�N� HNVLNOLN�
ROGX÷XQX� G�ú�Q�\RUXP�� %X� HNVLNOL÷L� \HQL� G|QHP� |QFHVL�
YH\D� G|QHP� LoHULVLQGH� HN� SUDWLN� ODERUDWXYDU� GHUVL� RODUDN�
YHULOPHVL� GXUXPXQXQ� EL]H� oRN� \DUDUOÕ� RODFD÷ÕQÕ� G�ú�Q�\R�
UXP�´���'|QHP���|÷UHQFLVL�

³8]DNWDQ� H÷LWLP� WÕS� H÷LWLPLQGH� EHQL� DúÕUÕ� ]RUOD\ÕFÕ� ROGX�
GHUVOHUL�WDNLS�HWPHN�NRQXODUÕ�\HWLúWLUPHNWH�DúÕUÕ�]RUODQÕ\RUXP�
YH�X\JXODPDODUÕ� \�]�\�]H�\DSDPDGÕ÷ÕPÕ]� LoLQ�YHULPVL]�ELU�
V�UHo�ROX\RU�´��'|QHP���|÷UHQFLVL��

�³ho�\ÕOOÕN�WÕS�|÷UHQLPLP�ER\XQFD�ND\ÕW�DOWÕQD�DOÕQDQ�GHUVOHUL�
LQGLULS�L]OH\HUHN�GDKD�|QFH�JLUGL÷LP�GHUVOHUGHQ�GDKD�ID]ODVÕ�
QD�JLUGLP��'HUV�HVQDVÕQGD�GLNNDWLP�oRN�GD÷ÕOÕ\RU�YH�GHUVLQ�
\DUÕVÕQGDQ� NRSX\RUXP� DPD� ND\ÕW� DOWÕQD� DOÕQDQ� ELU� GHUVL�
L]OHUNHQ� ND\GÕ� JHUL\H� DOÕS� WHNUDU� L]OH\HELOL\RUXP�� $\UÕFD�
ND\GÕ�GXUGXUXS�|÷UHQPHN�LoLQ�WHNUDU�HGLS�QRW�DODELOL\RUXP��
'HUVOHUL�VDEDK�X\NXOX�RODUDN�DQODPD\DFD÷ÕP�]DPDQ�GLOLPOHUL�
\HULQH�DQOD\DELOHFH÷LP�]DPDQ�GLOLPOHULQGH�L]OH\HELOL\RUXP��
2OXPVX]� \DQODUÕ� LVH� 7HDPV� GH� ED]Õ� GHUVOHULQ� ND\ÕWODUÕQÕQ�
VLOLQPHVL��\HWHUOL�DOW\DSÕ\D�VDKLS�ROPD\DQ�|÷UHWLP��\HOHULQLQ�
ND\ÕWODUÕQGD�VHVOHULQ�ED]Õ�\HUOHUGH�DQODúÕODPDPDVÕ��ND\ÕWODUÕQ�
\HU�\HU�GRQPDVÕ��SUDWLN�GHUVOHULQ�X\JXODQPDGÕ÷Õ� LoLQ�\HWHU�
LQFH�|÷UHQLOHPHPHVL��%XQODUÕQ�GÕúÕQGD�RQOLQH�\DSÕODQ�VÕQDY�
ODUÕQ�DFDED�ND\GÕ�DODELOGLP�PL��HOHNWULNOHU�JLGHFHN�PL��ND\ÕW�
DOWÕQD� DODQ� WHOHIRQXPXQ� úDUMÕ� ELWHFHN�PL� JLEL� ELUoRN� HQGLúH�
QHGHQL\OH� VÕQDY� HVQDVÕQGD� VÕQDYD� \HWHULQFH� RGDNODQDPÕ\R�
UXP�´���'|QHP���|÷UHQFLVL��

³7HRULN�H÷LWLP�X]DNWDQ�H÷LWLPOH�WROHUH�HGLOHELOL\RU�DPD�SUDWLN�
DúÕUÕ� HNVLN� NDOÕ\RU� KDWWD� KLo� X\JXODPD� H÷LWLP� DOPDPÕú�
ROX\RUX]������������H÷LWLP�|÷UHWLP�\ÕOÕQGD�H÷LWLPLPL]LQ�\�]�
\�]H�ROPDVÕ�JHUHNWL÷LQL�G�ú�Q�\RUXP�´��'|QHP���|÷UHQFLVL��

³$OGÕ÷ÕPÕ]� WHRULN� H÷LWLPOHU� Hú]DPDQOÕ� RODUDN� SUDWLNOHU� LOH�
SHNLúWLULOPHGL÷L� LoLQ� WHODIL� SUDWLNOHULQGH� NHQGLPL� \HWHUVL]�
NDOPÕú� KLVVHGL\RUXP�� *HOHFHN� VHQH� LoLQ� WHRULN� H÷LWLPOHU�
RQOLQH� GHYDP� HWVH� GDKL� SUDWLNOHULPL]LQ� Hú]DPDQOÕ� RODUDN�
RNXOGD� \DSÕOPDVÕQÕQ� �� VHQH� VRQUD� GLSORPDPÕ]Õ� DOGÕ÷ÕPÕ]GD�
KHP�EL]�|÷UHQFLOHU�KHP�GH�WRSOXP�DoÕVÕQGDQ�oRN�GDKD�VD÷OÕNOÕ�
YH�YHULPOL�RODFD÷ÕQÕ�G�ú�Q�\RUXP��/�WIHQ�\DSÕQ���´�
�'|QHP���|÷UHQFLVL��

³7HODIL�SUDWLNOHULQGH�KHSLPL]LQ�GH�IDUN�HWWL÷L�JLEL�EX�VHQH�W�P�
|÷UHQFLOHU�LoLQ�\HWHUVL]�ELWLULOPLú�ELU�VHQH�ROGX��%XQXQ�|÷UHWL�
FL�\D�GD�|÷UHQFL�ND\QDNOÕ�GH÷LO�SUDWLN�H÷LWLPLQLQ�D]�ROPDVÕQ�
GDQ�ND\QDNOÕ�ROGX÷XQX�G�ú�Q�\RUXP��8PDUÕP�|Q�P�]GHNL�

VHQH� SUDWLNOHULPL]L� VWDM� ]DPDQODUÕPÕ]GD� YH� KDVWDQHPL]GH�
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D�TXHVWLRQQDLUH�FRPSRVHG�RI�RSHQ�HQGHG�TXHVWLRQV��

:M[]T\["
/RJLF�PRGHO�LV�D�XVHIXO�PRGHO�IRU�SURJUDP�GHYHORSPHQW�DQG�
HYDOXDWLRQ�� ,Q� WKLV� SURFHVV�� H[DP� UHOLDELOLW\� KDV� EHHQ�
LQFUHDVHG��6WXGHQWV�WKLQN�WKDW�IDFH�WR�IDFH�HGXFDWLRQ�LV�PRUH�
EHQHILFLDO�WKDQ�RQOLQH�HGXFDWLRQ�

+WVKT][QWV"
7KH�UHVXOWV�RI�WKLV�HYDOXDWLRQ�VKRZHG�XVHIXO�LQIRUPDWLRQ�IRU�
WKH�FXUULFXOXP�

3Ma�?WZL["
/RJLF�PRGHO��3URJUDP�HYDOXDWLRQ��([DP��)HHGEDFN�
 
/ʈ:ʈ̪
����¶XQ� VRQODUÕQGD�RUWD\D� oÕNDQ�&RURQDYLU�V� �&29,'������
'�Q\D� 6D÷OÕN� gUJ�W�� �'6g�� WDUDIÕQGDQ� ��� 0DUW� ����
GH�
SDQGHPL�RODUDN�LODQ�HGLOPLúWLU��<DúDPÕQ�W�P�DODQODUÕQÕ�HWNLVL�
QL� DOWÕQD� DODQ� &29,'���� SDQGHPLVLQGHQ� HQ� oRN� HWNLOHQHQ�
DODQODUGDQ�ELU�WDQHVL�GH�WÕS�H÷LWLPLGLU��&29,'����SDQGHPLVL�
H÷LWLP� RUWDPODUÕQGD� WÕS� H÷LWLPLQL� |QHPOL� |Oo�GH� NHVLQWL\H�
X÷UDWPÕúWÕU� ����� 3DQGHPLQLQ� EDúODQJÕo� HYUHVLQGH� KDVWDOÕ÷ÕQ�
oRN�ELOLQPHPHVL�QHGHQL� LOH�YLU�V�Q�\D\ÕOÕPÕQ�D]DOWÕOPDN�YH�
|÷UHQFLOHULQ� HWNLOHQLPLQL� HQ� D]D� LQGLUPHN� DPDFÕ� GL÷HU� W�P�
H÷LWLP�NXUXPODUÕ�YH��QLYHUVLWHOHUGH�ROGX÷X�JLEL�WÕS�IDN�OWHO�
HULQGH�GH�\�]�\�]H�H÷LWLPOHU�GXUGXUXOPXúWXU��
3DQGHPL�V�UHFLQGH�ELUoRN�WÕS�IDN�OWHVLQGH�\�]�\�]H��H÷LWLPLQ�
\HULQL� X]DNWDQ� H÷LWLP� X\JXODPDODUÕ� DOPÕúWÕU�� %X� V�UHoWH�
X]DNWDQ� H÷LWLP� DUDoODUÕ� NXOODQÕODUDN�� H÷LWLFL�PHUNH]OL� NODVLN�
H÷LWLP��N�o�N�JUXS�oDOÕúPDODUÕ��oHYULPLoL�YL]LWOHU��oHYULPLoL�
SUDWLN�X\JXODPDODUÕ�JLEL�oHúLWOL�X\JXODPDODUOD�H÷LWLP�V�UHFL�
\�U�W�OP�úW�U� ������� g÷UHQPH� V�UHoOHUL� LOH� ELUOLNWH�

|OoPH�GH÷HUOHQGLUPHGH� GH� oHYULPLoL� X\JXODPDODUD� \HU�
YHULOPLúWLU��dHYULPLoL�VÕQDYODUGD�NRS\D�JLEL�J�YHQOLN�VRUXQ�
ODUÕQÕQ�DúÕOPDVÕ�LoLQ�IDUNOÕ�\|QWHPOHULQ�JHOLúWLULOPHVL�LKWL\DFÕ�
RUWD\D�oÕNPÕúWÕU������
8]DNWDQ�H÷LWLP�|UQHNOHUL�YH�\DSÕODQPDODUÕ�SHN�oRN��QLYHUVL�
WHVLQLQ�DOW�\DSÕVÕQGD�EXOXQXS�NXOODQÕOVD�GD�EX�V�UHo�LoHULVLQGH�
³DFLO� X]DNWDQ� H÷LWLP´� DGÕ� YHULOHQ� ELU� \DSÕODQGÕUPD\D� YH�
V�UHFH�|]HO�\HQL�o|]�POHU� LOH�DGDSWDV\RQODUD� LKWL\Do�GX\XO�
PXúWXU��$FLO�\DSÕODQGÕUÕOPÕú�X]DNWDQ�H÷LWLP��NUL]�\D�GD�DFLO�
GXUXP�RUWDGDQ�NDONWÕ÷ÕQGD�HVNL�IRUPDWÕQD�G|QHUHN�\�]�\�]H�
GHUV�RODUDN�YHULOHFHN�RODQ�H÷LWLP�\D�GD�|÷UHWLP�LoLQ�WDPDPHQ�
X]DNWDQ� |÷UHWLP� o|]�POHULQLQ� NXOODQÕOPDVÕQÕ� LoHULU� �����
gUJ�Q� H÷LWLPH� J|UH� \DSÕODQPÕú� �QLYHUVLWHOHU�� &29,'����
QHGHQL\OH� RUWD\D� oÕNDQ� EX� NUL]GH� GHUVOHUL� YH� SURJUDPODUÕ�
GHYDP�HWWLUPHN�LoLQ�KÕ]OÕ�ELU�o|]�P�RODUDN�\�]�\�]H�H÷LWLPLQ�
\HULQH� ZHE� WDEDQOÕ� X]DNWDQ� H÷LWLP� oDOÕúPDODUÕQD� EDúODPÕú��
DFLO�X]DNWDQ�H÷LWLPH�JHoLú�\DSPÕúWÕU�����
hONHPL]GH� GH� SDQGHPL� LODQ� HGLOPHVLQGHQ� KHPHQ� VRQUD�
<�NVHN|÷UHWLP� .XUXOX¶QXQ� �<g.�� W�P� \�NVHN|÷UHWLP�
NXUXPODUÕQGD� H÷LWLPH� �� KDIWD� DUD� YHULOGL÷LQL� GX\XUPDVÕQÕQ�
DUGÕQGDQ�$NGHQL]� hQLYHUVLWHVL� 6HQDWRVX�� ���������� EDKDU�
G|QHPLQLQ�VHQNURQ�\D�GD�DVHQNURQ�úHNLOGH�X]DNWDQ�H÷LWLPOH�
V�UG�U�OPHVL�NDUDUÕQÕ�DOGÕ��%X�G|QHP�KÕ]OD�DOÕQDQ�|QOHPOHU�
LOH� YHULOHQ� H÷LWLP� VRQUDVÕQGD� H÷LWLPLQ� DNVDPDVÕQÕQ� |Q�QH�
JHoLOPH\H� oDOÕúÕOGÕ� ����� ���������� H÷LWLP� G|QHPLQGH� LVH�
SODQODQPÕú�ELU�X]DNWDQ�H÷LWLP�SURJUDPÕ�KD]ÕUODQGÕ�YH�X\JX�
ODQGÕ�
%X�oDOÕúPD�$NGHQL]�hQLYHUVLWHVLQGH�����������H÷LWLP�G|QH�
PLQGH�SODQOÕ�úHNLOGH�X\JXODQDQ�X]DNWDQ�H÷LWLP�SURJUDPÕQÕQ�
GH÷HUOHQGLULOPHVLQL�DPDoODPDNWDGÕU��

/-:-i�^M�Al6<-5
dDOÕúPD�����������H÷LWLP�G|QHPLQGH�$NGHQL]�hQLYHUVLWHVL�
7ÕS� )DN�OWHVLQGH� �'|QHP� �� GHQ� G|QHP� �¶H� NDGDU� �� H÷LWLP�
J|UHQ�WRSODP������|÷UHQFL�LOH�\�U�W�OG����7DEOR�,�����

Tablo  I: ����������'|QHP�����|÷UHQFL�VD\ÕODUÕ��

dDOÕúPDGD�SURJUDP�GH÷HUOHQGLUPH�\|QWHPOHULQGHQ�ELU�WDQHVL�
RODQ� /RJLF� PRGHO� NXOODQÕOGÕ�� /RJLF� PRGHO�� VLVWHPDWLN� YH�
J|UVHO� \ROOD�� SURJUDPÕQ� V�UG�U�OPHVLQGH� HWNLOL� ND\QDNODU��
HWNLQOLNOHU��XODúPDN�LVWHQLOHQ�VRQXo�YH�GH÷LúLPOHUL�VXQPDN�YH�
SD\ODúPDN� LoLQ� NXOODQÕODQ� LGHDO� \|QWHPOHUGHQ� ELU� WDQHVLGLU��
3URJUDPÕQ� DOWÕQGD� \DWDQ� YDUVD\ÕP� YH� WHRUL� ÕúÕ÷ÕQGD�� KDQJL�
HWNLQOLNOHULQ� GL÷HUOHULQGHQ� |QFH� JHOPHVL� JHUHNWL÷LQL� YH�
DPDoODQDQ� oÕNWÕODUD� QDVÕO� XODúÕOGÕ÷ÕQÕ� J|VWHUHQ� JUDILNVHO�
úHNLOOHU�ROXúWXUXOPDNWDGÕU��/RJLF�PRGHO�\DNODúÕPÕ�SURJUDPÕQ�
V�UG�U�OG�÷��G|QHP� LoLQGH�NXOODQÕODELOHFHN�ELU�\|QHWLP�YH�
GH÷HUOHQGLUPH� DUDFÕGÕU�� (÷LWLP� SURJUDPÕQÕQ� HWNLOL� KDOH�
JHOPHVL�LoLQ�GH�IÕUVDWODU�VXQPDNWDGÕU��3URJUDPÕQ�JHOLúWLULOPH�

VL�YH�GH÷HUOHQGLUPH�DúDPDVÕQGD�³1H�oDOÕúÕU"´�� ³1LoLQ´�JLEL�
VRUXODUÕQ�\DQÕWODUÕQÕQ�EXOXQPDVÕQÕ�GD�VD÷ODPDNWDGÕU������
0RGHO� NDSVDPÕQGD� JLUGL�� HWNLQOLN�� �U�Q� YH� oÕNWÕODU� GH÷HU�
OHQGLULOGL���

.ÕVD�KHGHIOL�oÕNWÕODUGD�|÷UHQFLOHULQ�VÕQDY�EDúDUÕ�SXDQODUÕ�YH�
H÷LWLPGHQ�PHPQXQL\HWOHUL�GH÷HUOHQGLULOGL��9HUL�WRSODPD�DUDFÕ�
RODUDN� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� JHOLúWLULOHQ�� |÷UHQFLOHUH� DLW�
ED]Õ�NLúLVHO�ELOJLOHU�YH�oDOÕúPDQÕQ�DPDFÕQD�X\JXQ�J|U�úOHUL�
QLQ� VRUJXODQGÕ÷Õ� ELU� DQNHW� NXOODQÕOGÕ�� dDOÕúPDQÕQ�
NDWÕOÕPFÕODUÕQÕ� ���������� |÷UHWLP� \ÕOÕQGD� VDOJÕQ� V�UHFLQLQ�
EDúODGÕ÷Õ�G|QHPGH�'|QHP����¶WH�RODQ�7ÕS�)DN�OWHVL�|÷UHQFLO�
HUL� ROXúWXUGX�� $UDúWÕUPD� DQNHWL� $NGHQL]� hQLYHUVLWHVL� 7ÕS�
)DN�OWHVL¶QGHNL� |÷UHQFLOHUH� *RRJOH� )RUP� HOHNWURQLN� DQNHWL�
NXOODQÕODUDN�H�SRVWDODUÕ� DUDFÕOÕ÷Õ\OD�XODúWÕUÕOGÕ��*HUL�ELOGLULP�
OHUH� YHULOHQ� \DQÕW� VD\Õ� YH� \�]GHOHUL� 7DEOR� ,,¶GH� J|VWHULOGL��
$QDOL]OHUGH� \�]GH� GH÷HUOHUH� \HU� YHULOGL��$oÕN� XoOX� VRUXODUD�
YHULOHQ� \DQÕWODU� GH÷HUOHQGLULOHUHN� EHOOL� WHPDODU� DOWÕQGD�
WRSODQGÕ��

Tablo II: 8]DNWDQ� H÷LWLPH� LOLúNLQ� |÷UHQFL� J|U�úOHUL� ���� VRUXGDQ� �� WDQHVL�
X]DNWDQ�H÷LWLP�LOH�LOJLOL���NDWÕOÕ\RUXP��oRN�NDWÕOÕ\RUXP�\�]GH�GD÷ÕOÕPÕ���

BULGULAR
/RJLF�PRGHOLQ� ROXúWXUXOPDVÕQGD� VRUXQ�� DPDo� YH� YDUVD\ÕP�
ODUÕQ� ROXúWXUXOPDVÕ� SURJUDPÕQ� JHOLúWLULOPHVLQGH� YH� GH÷HU�
OHQGLULOPHVLQGH�|QHPOL�ELU�EDVDPDNWÕU��

;7:=6
�'�Q\D¶GD������\ÕOÕ�0DUW�D\ÕQGD�SDQGHPLQLQ�RUWD\D�oÕNPDVÕ��
EX�V�UHoOH�ELUOLNWH� WÕS�H÷LWLPLQGH�X]DNWDQ�H÷LWLPH�JHoLOPHVL�
ELU� VRUXQ� RODUDN� RUWD\D� oÕNPÕú� YH� DFLO� |QHPOHU� DOÕQPÕúWÕU��
8\JXODQDQ� EX� X]DNWDQ� H÷LWLP� \|QWHPLQGH� WÕS� H÷LWLPL� LoLQ�
HWNLQOL÷L� DUDúWÕUPD\D� GH÷HUGLU�� %X� HWNLQOL÷L� L]OHPHN� LoLQ�
VLVWHPDWLN�ELU�PRGHOH�JHUHNVLQLP�YDUGÕU�

)5)i
���������� H÷LWLP� G|QHPLQGH� SODQOÕ� RODUDN� X\JXODQDQ�
X]DNWDQ� H÷LWLPLQ� HWNLQOL÷LQLQ� /RJLF� PRGHO� LOH� GH÷HUOHQGLU�
LOPHVL��DPDoODQPDNWDGÕU�

>):;)A15
3DQGHPL�G|QHPLQGH�X\JXODQDQ�X]DNWDQ�H÷LWLP��
��GLQDPLN�YH�JHQLú�JUXSODUD�\|QHOLN�PHNDQ�VRUXQX�
��ROPDNVÕ]ÕQ�H÷LWLPLQ�V�UG�U�OPHVLQL�
��H÷LWLPLQ�\DOQÕ]FD�XOXVDO�GH÷LO�XOXVODUDUDVÕ�VWDQGDUWODU�GD�
���J|]HWLOHUHN�\DSÕODQGÕUÕOPDVÕQÕ�
��HVQHN�YH�REMHNWLI�|OoPH�GH÷HUOHQGLUPH\H�
��RODQDN�WDQÕPDVÕQÕ�
��J|UVHO�LúLWVHO�H÷LWLPH�IÕUVDW�YHUHQ�WHNQRORMLOHULQ�NXOODQÕPÕ�LOH�
���LoHUL÷L�GDKD�oRN�]HQJLQOHúWLULOPLú�YH�|÷UHQFL\L�PRWLYH�HGHQ�
���|UQHNOHULQ�VXQXOPDVÕQÕ�
��H÷LWLP�SURJUDPÕQGD�VXQXODQ�PDWHU\DOL�GHIDODUFD�L]OHQPHVLQL�
���YH�JHUL�ELOGLULP��DOÕQPDVÕQÕ�VD÷ODU������

/ʈ:,ʈ4-:��
������������H÷LWLP�G|QHPLQGH�G|QHP���YH����DUDVÕQGD�RODQ�
��WRSODP������|÷UHQFL�YH�����|÷UHWLP��\HVL�LoLQ�FDQOÕ�\D\ÕQ�
��YH�N�o�N�JUXS�X\JXODPDODUÕ�RODQDNODUÕ�VXQDQ�0LFURVRIW�
7HDPV�(÷LWLP�3URJUDPÕ�
��+HU�ELU�|÷UHWLP��\HVL�LoLQ�0LFURVRIW�7HDPV�LoHULVLQGH�
��oHYULPLoL�VÕQÕIODU
��g÷UHWLP��\HOHULQLQ�GHUV�DQODWÕPÕ�LoLQ�'HNDQOÕNWD�ELOJLVD\DU��
���NDPHUD�YH�PLNURIRQ�LOH�GRQDWÕODQ����GHUVOL÷LQ�G�]HQOHQPHVL��
��$OW�\DSÕVÕ�ROPD\DQ�|÷UHQFLOHU�LoLQ����ELOJLVD\DU�WHPLQL�
��3UDWLN�YLGHRODUÕQÕQ�VLVWHPH�\�NOHQPHVL
��'HUV�SURJUDPÕ�GH÷LúLNOLNOHUL�QHGHQL\OH�WHODIL�H÷LWLPOHUL
��$NDGHPLN�6ÕQDY�2WRPDV\RQ�6LVWHPL��$626���VRUX�EDQNDVÕ�
��LOH�oHYULPLoL�VÕQDY�X\JXODPDODUÕ
��$OWÕ�GHID�X\JXODQDQ�|÷UHWLP��\HVL�JHOLúLP�SURJUDPODUÕ�
��7ÕS�)DN�OWHVL�dHYULPLoL�6ÕQDY�8\JXODPD�(VDVODUÕ�
���<|QHUJHVL�

-<3ʈ64ʈ34-:
-ɦQ\QU�XZWOZIUÜ#
��*�]�G|QHPLQGH�W�P�WHRULN�GHUVOHU�oHYULPLoL�RODUDN�
���SODQODQGÕ�
��0XWODND�\�]�\�]H�YHULOPHVL�JHUHNHQ�X\JXODPDOÕ�GHUVOHU�
���EDKDU�G|QHPLQGH�����KDIWDOÕN�WHODIL�SUDWLNOHU�
���úHNOLQGH�SODQODQGÕ�

gOoPH��GH÷HUOHQGLUPH�
��dHYULPLoL�6ÕQDY�(VDVODUÕ�KD]ÕUODQGÕ�
��g÷UHQFLOHUH�VÕQDY�DQDOL]OHULQL�ELUH\VHO�RODUDN�J|UPH�LPNDQÕ�
���VD÷OD\DFDN�DOW\DSÕ�KD]ÕUODQGÕ�

(��VÕQDY¶ÕQ�
��VRUX�DQDOL]OHUL�\DSÕOGÕ�
��NDSVDP�JHoHUOL÷L�KHVDSODQGÕ�
��J�YHQLUOL÷L��FURQEDFK�DOID��KHVDSODQGÕ�
��NDEXO�HGLOHELOLUOLN�LQGHNVL�KHVDSODQGÕ�

g÷UHQFLOHU�øoLQ�
��:KDWV$SS�GHVWHN�KDWWÕ�ROXúWXUXOGX��
��:KDWV$SS�WHPVLOFLOHU�JUXEX�ROXúWXUXOGX���'|QHP�����
��6ÕQDY�LWLUD]ODUÕ�LoLQ�HVLQDYWLS#DNGHQL]�HGX�WU�PDLO�DGUHVL�
���WDQÕPODQGÕ�
��*HUHNOL�RODQ�YLGHR�YH�ELOJLOHQGLUPH�PHWLQOHUL�KD]ÕUODQGÕ�

��)DUNOÕ�LOHWLúLP�NDQDOODUÕ�NXOODQÕODUDN�
����FDQOÕ�\D\ÕQODU��H�SRVWD�YE���VÕQDYODU�LOH�LOJLOL�
����ELOJLOHQGLUPHOHU�\DSÕOGÕ�
��g÷UHQFLOHUL�VÕQDY�VLVWHPLQH�DOÕúWÕUPDN�DPDFÕ�LOH�JHUHNOL�
���J|U�OG�÷�QGH�ELUGHQ�ID]OD���GHQHPH�VÕQDYODUÕ�\DSÕOGÕ�
��g÷UHQFLOHUH�oHYULPLoL�DQODWÕODQ�GHUVOHUH�HULúLP�LPNDQÕ��
���YHULOHFHN�RODQDNODU�SODQODQGÕ��

8ZWOZIU�LMɦMZTMVLQZUM�QtQV#
��g÷UHQFLOHU�YH�|÷UHWLP��\HOHULQGHQ�JHUL�ELOGLULPOHU�DOÕQGÕ�

lɦZM\QU�MTMUIVTIZÜ�QtQV#
��:KDWV$SS�GHVWHN�KDWWÕ�ROXúWXUXOGX�
��dHYULPLoL�YH�\�]�\�]H��RODUDN�0LFURVRIW�7HDPV�
���X\JXODPDVÕQÕQ�NXOODQÕPÕQD�\|QHOLN�H÷LWLPOHU�G�]HQOHQGL�
��$NDGHPLN�NXUXO�WRSODQWÕODUÕQGD�0LFURVRIW�7HDPV�DOW�
���\DSÕVÕ�WDQÕWÕOGÕ�
��dHYULPLoL�SUREOHPH�GD\DOÕ�|÷UHQPH\H�
���\|QHOLN�ELOJLOHQGLUPH�WRSODQWÕVÕ�\DSÕOGÕ�
��'HNDQOÕN�LoHULVLQGH�N�o�N�VÕQÕIODUGD�KHU�ELU�$QDELOLP�GDOÕ�
���LoLQ�D\UÕ�RODQ�(��.DPS�V���|÷UHWLP��\HVLQLQ�GHUVLQL�
���DQODWDELOHFH÷L��LoHULVLQGH�ELOJLVD\DU��NDPHUD�YH�
���PLNURIRQ�RODQ�ELU�VÕQÕI��ROXúWXUXOGX�
��7�P�E|O�POHUH�NDPHUD�YH�PLNURIRQ�WHPLQ�HGLOPHVL�LoLQ�
���VDWÕQ�DOPDODU�\DSÕOGÕ�
��(��NDPS�VWH���WHNQLN�SHUVRQHO�J|UHYOHQGLULOGL�
��'HUVOHUH�ND\ÕW�DOPD�]RUXQOXOX÷X�JHWLULOGL�
��'DQÕúPDQOÕN�LoLQ�DOW�\DSÕ�ROXúWXUXOGX�
��0DNDOH�VDDWL�X\JXODPDVÕ�oHYULPLoL�SODQODQGÕ�
��g÷UHWLP��\HVL�JHOLúLP�X\JXODPDVÕ�NDSVDPÕQGD�DOWÕ�
���oHYULPLoL�H÷LWLP�YHULOGL�

m:m64-:�
��+HU�G|QHP�YH�VWDM�LoLQ�VDQDO�VÕQÕI�ROXúWXUXOGX�
��3UDWLN�GHUVOHUGHQ�ED]ÕODUÕ�0LFURVRIW�7HDPV�SODWIRUPXQD�
���\�NOHQGL�YH�oHYULPLoL�RODUDN�DQODWÕOGÕ�
��7�P�G|QHP�|÷UHQFL�WHPVLOFLOHULQGHQ�DUDOÕNODUOD�JHUL�
���ELOGLULPOHU�DOÕQGÕ�
��'|QHP�������GHUV�SURJUDPÕ�|÷UHQFLOHULQ�LVWH÷L�
���GR÷UXOWXVXQGD�\HQLGHQ�G�]HQOHQGL�
��'|QHP���GHUV�SURJUDPÕ�WHRULN�GHUVOHULQLQ�ELU�NÕVPÕ�
���EDKDU�G|QHPLQH�ND\GÕUÕOGÕ�
��'|QHP��¶WH�NXUXO�VÕQDYÕ�|QFHVLQGH�ELU�KDIWD�HN�
���oDOÕúPD�V�UHVL�YHULOGL��
��'|QHP���VWDM�NXUXOX�VRQUDVÕQD�ELU�KDIWD�HN�VHUEHVW�
���oDOÕúPD�HNOHQGL��
��'|QHP����URORML�VWDMÕ�LNL�KDIWDGDQ�ELU�KDIWD\D�LQGLULOGL�
��'|QHP���ROXS�'|QHP��¶WHNL�WHRULN�GHUVOHUH�NDWÕOPDN�
���LVWH\HQ�|÷UHQFLOHUH�NDWÕOÕP�LPNDQÕ�VD÷ODQGÕ�
��8\JXODQDQ�����VÕQDYÕQ�KHU�ELULQLQ�J�YHQLUOL÷L�YH�JHoHUOLOL÷L�
��������YH��]HULQGH�RODUDN�KHVDSODQGÕ���
��:KDWV$SS�GHVWHN�KDWWÕ�LOH�VÕQDY�DQÕQGD�\DúDQDQ�VRUXQODU��
���JLGHULOGL��g÷UHQFLOHULQ�VÕQDYD�ED÷ODQPDVÕ��WHNQLN�
���DNVDNOÕNODU�YE��
��*HUHN�GX\XODQ�YLGHR�YH�ELOJLOHQGLUPH�PHWLQOHUL�
���ZHE�VD\IDVÕQGD�\D\ÕQODQGÕ�
��'HUVOHULQ�ND\GÕ�DOÕQGÕ�YH�|÷UHQFLOHUH�oHYULPLoL�DQODWÕODQ�

���GHUVOHUH�HULúLP�LPNkQÕ�VD÷ODQGÕ�
��7�P�|÷UHQFLOHUH�oHYULPLoL�GDQÕúPDQOÕN�KL]PHWL�YHULOGL�
��0DNDOH�VDDWL�X\JXODPDVÕ���'|QHP�,,¶GH��3'g�NRQXODUÕ�LOH�
��LOLúNLOL�ROPDN��]HUH�ROJX�VXQXPX��DUDúWÕUPD�PDNDOHVL�YH�
��GHUOHPH�ROPDN��]HUH�\ÕOGD���NH]���¶HU�RWXUXP�KDOLQGH�X\JX
��ODQDQ��IDUNOÕ�DUDúWÕUPD�\|QWHPOHUL�YH�PDNDOH�oHúLWOHULQLQ�
��WDQÕWÕOPDVÕ�DPDoODQDQ�ELU�N�o�N�JUXS�oDOÕúPDVÕ��KHU�RWXUXP�
��LNL�VDDW�RODFDN�úHNLOGH�oHYULPLoL�RODUDN�\DSÕOGÕ�
��g÷UHWLP��\HVL�JHOLúLP�X\JXODPDVÕ�NDSVDPÕQGD�DOWÕ�
���oHYULPLoL�H÷LWLP�YHULOGL�

i13<14):
lɦZMVKQTMZQV�]bIS\IV�MɦQ\QULM�
JI̫IZÜ�L]Z]UTIZÜ
'|QHP���GH�SDQGHPL�G|QHPLQGH�����������H÷LWLP�\ÕOÕQGD�
X\JXODQDQ�VÕQDYODU������������\ÕOÕQGD�X\JXODQDQ�VÕQDYODUOD�
NDUúÕODúWÕUÕOGÕ÷ÕQGD��QRW�RUWDODPDVÕQÕQ�GDKD�\�NVHN�ROGX÷X�YH�
EDúDUÕ�RUWDODPDODUÕQÕQ��JHoHUOL�QRW�RUWDODPDVÕ�RODQ����YH��]HUL�
QRW� DOPD�� GD� GDKD� \�NVHN� ROGX÷X� J|U�OG�� �*UDILN� �������
$QFDN�SODQOÕ�oHYULPLoL�H÷LWLP�G|QHPLQGH�������������$626�
��$NDGHPLN�6ÕQDY�2WRPDV\RQ�6LVWHPL��VRUX�EDQNDVÕ���]HULQ�
GHQ�\DSÕOPDVÕ�X\JXQ�KDOH�JHOHQ�oHYULPLoL�VÕQDYODUGD�EDúDUÕ�
YH� QRW� RUWDODPDODUÕQÕQ� ���������� H÷LWLP� G|QHPLQH� EHQ]HU�
ROGX÷X���QRW�RUWDODPD�YH�EDúDUÕ�RUWDODPDODUÕQÕQ�ELU�|QFHNL�\ÕOD�
\DQL� SDQGHPLQLQ� EDúODGÕ÷Õ� YH� DFLO� RODUDN� X]DNWDQ� H÷LWLPH�
JHoLOHQ� ���������� H÷LWLP� \ÕOÕQD� NÕ\DVOD� WHNUDU� G�úW�÷��
J|]OHQGL��$\QÕ� GXUXP� G|QHP� �� YH� G|QHP� �� EDúDUÕ� GXUXP�
ODUÕQGD�GD�WHVSLW�HGLOGL��*UDILN������

Grafik 1: '|QHP�������VRQ��o�\ÕO�QRW�RUWDODPDODUÕ�

Grafik 2: '|QHP�������VRQ��o�\ÕO�EDúDUÕ�RUWDODPDODUÕ���
 

*UDILN����$.8=(0�YH�$626�LOH�\DSÕODQ�VÕQDYODUÕQ�QRW�RUWDODPDODUÕ�
 
$626�VRUX�EDQNDVÕ�LOH�\DSÕODQ�VÕQDYODUÕQ�
GH÷HUOHQGLULOPHVL
���������� H÷LWLP� \ÕOÕQGD� $626� VRUX� EDQNDVÕ� �]HULQGHQ�
WRSODP� ���� VÕQDY� JHUoHNOHúWLULOGL�� 6ÕQDY� VRQUDVÕQGD� VÕQDY�
DQDOL]OHUL� \DSÕOGÕ�� VÕQDYODUÕQ� J�YHQLUOL÷L� YH� JHoHUOLOL÷L�
EHOLUOHQGL��$\UÕFD�\DSÕODQ� VRUX� DQDOL]OHUL� LOH� VRUXODUÕQ�NDEXO�
HGLOHELOLU�HQGHNVL���.XGHU�5LFKDUGVRQ����YH�.XGHU�5LFKDUG�
VRQ� ��� GH÷HUOHUL�� � &URQEDFK
V� DOSKD� GH÷HUOHUL� YH� WHVWLQ�
J�oO�O�÷��� |÷UHQFLOHU� WDUDIÕQGDQ� GR÷UX� FHYDSODPD� RUDQODUÕ�
KHVDSODQGÕ��|÷UHWLP��\HOHULQH�JHUL�ELOGLULP�RODUDN�J|QGHULOGL�
�7DEOR�,,,��

Tablo III:�8\JXODQDQ�VÕQDYODUGD�\DSÕODQ�VÕQDY�DQDOL]OHUL�

lɦZMVKQTMZQV�UMUV]VQaM\�L]Z]UTIZÜ
g÷UHQFLOHULQ� PHPQXQL\HW� � GXUXPODUÕQÕ� EHOLUOHPHN� LoLQ�
X]DNWDQ�H÷LWLP�LOH�LOJLOL�DúD÷ÕGD�\HU�DODQ�VRUXODU�\|QHOWLOGL�
���dHYULPLoL�VHQNURQ�GHUVOHUH�]DPDQÕQGD�YH�G�]HQOL�
����RODUDN�NDWÕOGÕP�
���dHYULPLoL�H÷LWLPH�LOLúNLQ�\DSÕODQ�ELOJLOHQGLUPHOHU�
����\HWHUOL\GL�
���8]DNWDQ�|÷UHWLPH�LOLúNLQ�VRUXQ�\DúDGÕ÷ÕPGD�WHNQLN�
����GHVWHN�DODELOGLP��
���dHYULPLoL�SODWIRUP��]HULQGHQ�GHUV�PDWHU\DOOHUL�
����YH�GRN�PDQODUD�NROD\FD�XODúDELOGLP�
���dHYULPLoL�H÷LWLP�V�UHFLQGH�ND\ÕW�DOWÕQD�DOÕQDQ�
����GHUVOHUL�WHNUDU�L]OH\HELOPHN�\DUDUOÕ\GÕ�
���'HUVOHU�\�]�\�]H�H÷LWLPGH�ROGX÷X�JLEL�D\QÕ�LoHULN�
����YH�V�UHGH�DQODWÕOGÕ�
���dHYULPLoL�H÷LWLPGH�GH�|÷UHWLP��\HVL�LOH�HWNLOHúLP�VD÷ODQGÕ��
���7HRULN�GHUVOHU�\�]�\�]H�GHUVOHU�NDGDU�HWNLOL\GL�
���7HRULN�GHUVOHUGH�IDUNOÕ�|÷UHWLP�\|QWHPOHUL�NXOODQÕOGÕ�
�����dHYULPLoL�H÷LWLPOHUGH�NXOODQÕODQ�0LFURVRIW�7HDPV
GH
�������H÷LWLP�SURJUDPÕQÕ�WDNLS�HWPHN�NROD\GÕ�
����dHYULPLoL�\DSÕODQ�X\JXODPDOÕ�GHUVOHU�HWNLOL\GL�
����dHYULPLoL�H÷LWLPOHU�SDQGHPLGHQ�VRQUD�GD�GHYDP�HWPHOL��
����6ÕQDYODUD�LOLúNLQ�\|QHUJHOHU�DoÕN�YH�DQODúÕOÕUGÕ�
����6ÕQDYODU�LoLQ�YHULOHQ�V�UH�\HWHUOL\GL��
����6ÕQDYODUGD�DOW�\DSÕ�VRUXQX�\DúDPDGÕP�

���� dHYULPLoL� VÕQDYODU� VÕUDVÕQGD� NDUúÕODúWÕ÷ÕP� VRUXQODUGD�
H÷LWLPGHQ�VRUXPOX�NLúLOHUGHQ�GHVWHN�DODELOGLP�
����$626�VRUX�EDQNDVÕQÕQ�NXOODQÕPÕQGD�NHQGLPL�
������\HWHUOL�KLVVHGL\RUXP�
9HULOHQ�JHUL�ELOGLULP�OHU�DQDOL]�HGLOGL÷LQGH��oHYULPLoL�H÷LWLP�
OHUH�NDWÕOÕP�V�UHFL�DoÕVÕQGDQ�DQNHWH�\DQÕW�YHUHQ�|÷UHQFLOHUGHQ�
ELULQFL� VÕQÕI� �������� YH� EHúLQFL� VÕQÕI� �������� |÷UHQFLOHUL�
ROGX÷X� J|]OHPOHQGL�� dHYULPLoL� H÷LWLPH� LOLúNLQ� \DSÕODQ�
ELOJLOHQGLUPHOHULQ� \HWHUOL� ROGX÷XQX� G�ú�QHQOHULQ� VÕUD\OD�
\�]GH�GH÷HUOHUL�����������������������������������RODUDN�
GH÷LúPHNWH\GL��³dHYULPLoL�SODWIRUP��]HULQGHQ�GHUV�PDWHU\�
DOOHUL�YH�GRN�PDQODUD�NROD\FD�XODúDELOGLP�´�|QHUPHVLQH�W�P�
VÕQÕIODUGD�RNX\DQ�|÷UHQFLOHULQ�\DUÕVÕQGDQ�ID]ODVÕ�NDWÕOÕ\RUXP�
\DQÕWÕQÕ� YHUGL�� g÷UHQFLOHULQ� E�\�N� oR÷XQOX÷X� ³dHYULPLoL�
H÷LWLP� V�UHFLQGH� ND\ÕW� DOWÕQD� DOÕQDQ� GHUVOHUL� WHNUDU� L]OH\H�
ELOPHN�\DUDUOÕ\GÕ�´�VHoHQH÷LQH�³NDWÕOÕ\RUXP��³�\DQÕWÕQÕ�YHUGL�
�7DEOR�,,��
7DEOR� ,9¶GH� |÷UHQFLOHULQ� X]DNWDQ� H÷LWLPLQ� |]HOOLNOHULQH�
LOLúNLQ� YHUGLNOHUL� \DQÕWODU� J|VWHULOGL�� ³'HUVOHU� \�]� \�]H�
H÷LWLPGH�ROGX÷X�JLEL�D\QÕ�LoHULN�YH�V�UHGH�DQODWÕOGÕ�´�LIDGHV�
LQH� ELULQFL� VÕQÕIWDQ� EHúLQFL� VÕQÕID� \�]GHOHU� �� ������ �������
������� ������ YH� ������ RODUDN� GD÷ÕOPDNWD\GÕ�� 7HRULN�
GHUVOHULQ� \�]� \�]H� GHUVOHU� NDGDU� HWNLOL� ROGX÷XQX� G�ú�QHQ�
|÷UHQFLOHULQGHQ�ELULQFL�VÕQÕI�|÷UHQFLOHUL��������EHúLQFL�VÕQÕI�
|÷UHQFLOHUL�LVH�������RUDQÕQGD�NDWÕOGÕ÷ÕQÕ�EHOLUWWL��dHYULPLoL�
\DSÕODQ�X\JXODPDODUÕQ�HWNLQ�ROGX÷XQX�G�ú�QHQOHULQ�\�]GHOHUL�
LVH�HQ�G�ú�N������HQ�\�NVHN������¶GLU��³dHYULPLoL�H÷LWLPOHU�
SDQGHPLGHQ� VRQUD� GD� GHYDP� HWPHOL�´� LIDGHVLQH� G|QHP� ��
|÷UHQFLOHULQLQ� ���¶VL� GHYDP� HWPHVL� JHUHNWL÷L� \|Q�QGH�
NDWÕOÕ\RUXP�\DQÕWÕ�YHUGL��

Tablo IV: 8]DNWDQ�H÷LWLPGH�|÷UHQFLOHULQ�H÷LWLP�V�UHFLQH�LOLúNLQ�J|U�úOHUL�
������������������NDWÕOÕ\RUXP��oRN�NDWÕOÕ\RUXP�\�]GH�GD÷ÕOÕPÕ��

6ÕQDY�YH� VÕQDY� DOW� \DSÕVÕQD� LOLúNLQ�J|U�úOHUL� LVH�7DEOR�9¶GH�
VXQXOGX�� g÷UHQFLOHULQ� LIDGHOHUH� YHUGLNOHUL� \DQÕWODU� VÕQÕIODUD�
J|UH�EHQ]HU�H÷LOLP�J|VWHUPHNWH\GL��

|÷UHQFLOHUL�NDWÕOPD\D�WHúYLN�HWWL÷LQL�ELOGLUPLúOHUGLU��g÷UHQFL�
PHPQXQL\HWL� LOH� WHNQLN�NRQXODU� DUDVÕQGD� LVWDWLVWLNVHO�RODUDN�
DQODPOÕ� ELU� LOLúNL� EXOXQPXúWXU� �U� �������� S� �������� ��������
%L]LP�oDOÕúPDPÕ]GD�X]DNWDQ�H÷LWLP�YHULPOL�EXOXQPXú�DQFDN�
|÷UHQFLOHULQ� GHUVH� DNWLI� NDWÕOÕPÕ� G�ú�N� ROPXúWXU�� %LU� GL÷HU�
oDOÕúPDGD� LVH�� VDOJÕQ� G|QHPLQGH� JHUoHNOHúWLULOHQ� X]DNWDQ�
|÷UHWLPGHQ� \�]� \�]H� H÷LWLPH� NÕ\DVOD� GDKD� oRN� \DUDU�
J|UG�÷�Q�� LIDGH� HGHQ� �������� YH� JHOHFHNWH� X]DNWDQ�
|÷UHWLPLQ� H÷LWLP� V�UHFLQGH� \HU� DOPDVÕQÕQ� \DUDUOÕ� RODFD÷ÕQÕ�
G�ú�QHQ� |÷UHQFLOHU� ������ D]ÕQOÕNWDGÕU� ������ � (NLP� ����
GH�
���� WÕS� IDN�OWHVL� |÷UHQFLVL� LOH� \DSÕODQ� oDOÕúPDGD� LVH�
NDWÕOÕPFÕODUÕQ� oR÷XQOX÷XQXQ� �Q ����� ������� oHYULPLoL�
GHUVOHULQ� ]DPDQ� ND]DQGÕUDQ� \DUDUÕQD� NDWÕOPDGÕ÷Õ� YH� ���
|÷UHQFLQLQ���������FDQOÕ�GHUVOHULQ�oHYULPLoL�GHUVOHUH�NÕ\DVOD�
|÷UHWPHQOHUOH� ED÷ODQWÕ� LoLQ� GDKD� JHQLú� ELU� DODQ� VXQGX÷XQX�
VDYXQGX÷X� EXOXQPXúWXU�� $\QÕ� |÷UHQFLOHU� ���� |÷UHQFL�
�������� oHYULPLoL� GHUVOHUGH� FDQOÕ� GHUVOHUH� J|UH� GDKD� D]�
GLNNDWOL�ROGXNODUÕQÕ�YH����
L���������SDQGHPL�VRQUDVÕQGD�EX�
GHUVOHUH� NDWÕOPD\D� LVWHNOL� ROPDGÕ÷ÕQÕ� EHOLUWHQ� LIDGHOHU�
YHUPLúOHUGLU�� 5DMDE� YH� DUN��� &29,'���� VDOJÕQÕ� VÕUDVÕQGD�
X]DNWDQ� |÷UHWLP� V�UHFLQGH� ELOGLULOHQ� ]RUOXNODU� DUDVÕQGD�
LOHWLúLP�� |÷UHQFL� GH÷HUOHQGLUPHVL�� WHNQRORML� DUDoODUÕQÕQ�
NXOODQÕPÕ�� oHYULP� LoL� GHQH\LPVL]OLN�� VDOJÕQOD� LOLúNLOL� DQNVL�
\HWH��PRWLYDV\RQ�HNVLNOL÷L��VWUHV��]DPDQ�\|QHWLPL�YH�WHNQRIR�
EL\L� WDQÕPODPÕúWÕU� � �������� %X� VRQXoODU� DUDúWÕUPDPÕ]ÕQ�
VXQGX÷X�EXOJXODU�LOH�EHQ]HUGLU�
&29,'����SDQGHPLVLQGH�WÕS�H÷LWLPLQGH�]RUODQPD�LOH�ELUOLN�
WH��|÷UHQFLOHU�LoLQ�IDUNOÕ�|÷UHQPH�RUWDPODUÕ�VD÷ODQPÕú�YH�WÕS�
H÷LWLPLQGH� |÷UHQPHQLQ� JHOLúWLULOPHVLQH� \|QHOLN� WDUWÕúPDODU�
J�QGHPH� JHOPLúWLU� ����� �� � � gUQH÷LQ�� ED]Õ� WÕS� H÷LWLFLOHU��
SDQGHPL�VRQUDVÕQGD�GD�\�]�\�]H��DPIL�GHUVOHULQLQ�oHYULPLoL�
\DSÕOPDVÕQÕ� |QHUPHNWHGLU�� 7ÕS� |÷UHQFLOHUL� |]HOOLNOH� NOLQLN�
|QFHVL� H÷LWLP� G|QHPLQGH� D÷ÕUOÕNOÕ� RODUDN� X\JXODQDQ� DPIL�
GHUVOHULQLQ� NHQGLOHULQL� NOLQLN� H÷LWLPH� \HWHULQFH� KD]ÕUOD�
PDGÕ÷ÕQÕ��HWNLOL�ELU�|÷UHQPH�\ROX�ROPDGÕ÷ÕQÕ�G�ú�QPHNWHGLU�
������$QFDN��WÕS�H÷LWLPLQGHNL�GH÷LúLNOLNOHULQ�\HWHUOL�ELOLPVHO�
NDQÕWODUD� GD\DOÕ� RODUDN� \DSÕOPDVÕ� |QHPOLGLU�� � &29,'����
SDQGHPLVLQGH� |÷UHQPH� LoLQ� QH\LQ� GDKD� HWNLOL� ROGX÷X�
NRQXVXQGD� X]ODúÕODQ� NDQÕWD� GD\DOÕ� ELU� \DNODúÕPGDQ� oRN��
LKWL\Do� GR÷UXOWXVXQGD� oHYULPLoL� |÷UHWLPH� \|QHOLN� E�W�QVHO�
ELU� \HQLGHQ� \DSÕODQGÕUPD\D� LKWL\Do� GX\XOGX÷X� DoÕNWÕU��
)DN�OWHPL]GH�SODQOÕ�H÷LWLPLQ�X\JXODQPD�V�UHFLQGH�\�]�\�]H�
X\JXODPDODUGD�X\JXODQDQ�3'g��PDNDOH�VDDWL�JLEL�X\JXODPD�
ODU�|÷UHWLP��\HOHUL� LoLQ�KD]ÕUODQDQ�oHYULPLoL�VÕQÕIODUGD������
|÷UHQFL�LOH�\�U�W�OP�úW�U���g÷UHQFLOHU�EX�X\JXODPDODUD�WDP�
NDWÕOÕP�VD÷ODPÕúODUGÕU��+HP�|÷UHQFL�KHP�GH�|÷UHWLP��\HOHUL�
QLQ�YHUGLNOHUL�JHUL�ELOGLULPOHU��LOH�X\JXODPDODUGDQ�PHPQXQL�
\HWLQ� oRN� \�NVHN� ROGX÷X� V|\OHQHELOLU�� $NWLI� |÷UHQPHQLQ�
oHYULPLoL� IRUPODUÕQÕQ� � JHOLúWLULOPH\H� LKWL\DFÕ� YDUGÕU� ������
dHYULPLoL� |÷UHWLPGH� VÕQÕI� RUWDPÕQÕQ� ELOJLQLQ� VXQXOPDVÕ�DN�
WDUÕOPDVÕ� LoLQ� GH÷LO�� DNWLI� |÷UHQPH� YH� |÷UHQHQ�H÷LWLFL�
HWNLOHúLPL� LoLQ� NXOODQÕOPDVÕ� |QHULOPHNWHGLU�� %X� ED÷ODPGD�
oHYULPLoL� G�]HQOHQHQ� N�o�N� JUXS� HWNLQOLNOHUL� LOH� LúELUOLNoL�
|÷UHQPH�RUWDPODUÕ�\DUDWÕODELOPHNWH�YH�HWNLOHúLP�DUWWÕUÕOPDN�
WDGÕU�������
g÷UHQFLOHULQ� X]DNWDQ� |÷UHWLP� V�UHFLQGH� \DSÕODQ� |OoPH� YH�
GH÷HUOHQGLUPH�X\JXODPDODUÕQD�\|QHOLN�J|U�úOHULQGH�\�]�\�]H�

G|QHPH� EHQ]HUOLN�� úHIIDIOÕN� YH� |÷UHQPH� KHGHIOHULQLQ�
J|]HWLOPHVL� NRQXODUÕQD� LOLúNLQ� \DQÕWODUÕ� ROGXNoD�GH÷LúNHQOLN�
J|VWHUPHNWHGLU��g÷UHQFLOHULQ��|OoPH�GH÷HUOHQGLUPH�V�UHFLQH�
LOLúNLQ�VRUXODUD�DoÕN�XoOX�RODUDN�YHUPLú�ROGXNODUÕ�\DQÕWODUÕQGD��
X\JXODQDQ� VÕQDYÕQ� oRN� J�YHQLOLU� ELU� VÕQDY� ROGX÷X� YH� GL÷HU�
IDN�OWHOHUH� J|UH� VÕQDYODUÕQ� ]RU� ROGX÷X� \|Q�QGH� ROGXNoD�
\R÷XQ� JHUL� ELOGLULPOHUL� ROPXúWXU�� � 3ODQOÕ� H÷LWLP�G|QHPLQGH�
VÕQDY� J�YHQOL÷L� YH� WHNQLN� DNVDNOÕNODU� ROPDN� �]HUH�� RUWDP�
NRúXOODUÕ�� � VRUXODUÕQ� ]RUOXN� GHUHFHOHUL� JLEL� VRUXQODUÕQ� W�P��
DúÕOPÕúWÕU��.RS\D�oHNPH�RODVÕOÕ÷Õ�G�ú�U�OP�úW�U��%X�GXUXP�
|÷UHQFLOHU�DUDVÕQGD�VRUXQODUD�\RO�DoPÕú�RODELOLU��3DQGHPLGH�
DFLO�X]DNWDQ�|÷UHWLP�V�UHFLQLQ�HWNLQOL÷LQH�\|QHOLN�DOÕQDQ�JHUL�
ELOGLULPOHUGH��|÷UHQFLOHULQ�HQ�oRN�VÕQDY�J�YHQOL÷L�YH�WHNQLN�
DNVDNOÕNODU� ROPDN� �]HUH�� RUWDP� NRúXOODUÕ�� VRUXODUÕQ� ]RUOXN�
GHUHFHOHUL�JLEL�VRUXQODUD�YXUJX�\DSPÕúWÕU�������
g÷UHQFLOHU�DUDVÕQGD�VWUHV�\DúD\DQODUÕQ�RUDQÕ�D]ÕPVDQPD\DFDN�
NDGDU� ID]ODGÕU�� g÷UHQFLOHU� DoÕN� XoOX� VRUXODUGD� HQ� oRN� EX�
G|QHPGH� \DúDGÕNODUÕ� VWUHVWHQ� EDKVHWPHNWHGLU�� 3DQGHPL�
V�UHFLQGH� |÷UHQFLOHULQ� L\LOLN� GXUXPODUÕQÕQ� V�UG�U�OPHVLQL�
GHVWHNOHPHN� DPDFÕ\OD�� IDUNOÕ� X\JXODPDODU� \DSÕOPÕúWÕU��
gUQH÷LQ���QLYHUVLWHQLQ�GHVWHNOHGL÷L�SURJUDPODU�LOH�oHYULPLoL�
H÷LWLP� � JUXSODUÕQD� JHoLú� WHúYLN� HGLOPLúWLU� ����� � &29,'����
SDQGHPLVL�� WÕS� IDN�OWHOHULQLQ�NUL]�GXUXPODUÕQGD�|÷UHQFLOHULQ�
UXKVDO�VD÷OÕNODUÕ�YH�L\LOLN�GXUXPODUÕQÕ�GHVWHNOH\LFL�X\JXODPD�
ODU�YH�EX�NRQXGD�H÷LWLOPLú�GDQÕúPDQODUD�VDKLS�ROPDODUÕ�JHUHN�
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ABSTRACT
7KH�LQFLGHQFH�RI�RUDO�FDQFHUV�LV�LQFUHDVLQJ�DOO�RYHU�WKH�ZRUOG��,W�LV�WKH��WK�PRVW�FRPPRQ�FDQFHU�
LQ�WKH�ZRUOG�DQG�LV�WKH�VHFRQG�PRVW�FRPPRQ�FDQFHU�LQ�WKH�KHDG�DQG�QHFN�UHJLRQ�DIWHU�ODU\QJHDO�
FDQFHU��$OWKRXJK�SDLQ��RQH�RI�WKH�ZDUQLQJ�VLJQV�WKDW�EULQJV�WKH�SDWLHQW�WR�WKH�SK\VLFLDQ��LV�RQH�RI�
WKH�PDLQ�V\PSWRPV�VHHQ�LQ�RUDO�FDQFHUV��XQIRUWXQDWHO\�LW¶V�XVXDOO\�IHOW�DIWHU�WKH�OHVLRQV�UHDFK�D�
VHULRXV�VL]H��(DUO\�GLDJQRVLV�LV�YHU\�LPSRUWDQW�IRU�WKH�SURJQRVLV�RI�WKH�GLVHDVH��$OWKRXJK�ELRSV\�
LV�FRQVLGHUHG�WKH�JROG�VWDQGDUG�LQ�WKH�HDUO\�GLDJQRVLV�RI�WKH�GLVHDVH��PROHFXODU�FOLQLFDO�GLDJQRVWLF�
PHWKRGV�GHYHORSHG� LQ� UHFHQW�\HDUV�KDYH�DWWUDFWHG�DWWHQWLRQ� WR� VDOLYD��7KH� IDFW� WKDW� VDOLYD is a 
QRQ�LQYDVLYH� PHWKRG� DQG� FRQWDLQV� YDULRXV� PHWDEROLWHV� WKDW� FDQ� EH� SRWHQWLDO� ELRPDUNHUV� IRU�
FOLQLFDO�DQG�WUDQVODWLRQDO�DSSOLFDWLRQV��µUDLVHV�WKH�TXHVWLRQ¶�&DQ�VDOLYD�EH�SUHIHUUHG�RYHU�EORRG�
"¶¶�8VLQJ� VDOLYD� IRU� FDQFHU� GLDJQRVLV�� EHLQJ� D� QRQ�LQYDVLYH� PHWKRG� DQG� FRQWDLQLQJ� YDULRXV�
PHWDEROLWHV� WKDW� FRXOG� EH� SURWHLQV�� '1$� RU� P51$� ZKLFK� DUH� SRWHQWLDO� ELRPDUNHUV� IRU�
FOLQLFDO�WUDQVODWLRQDO�DSSOLFDWLRQV��WKH�TXHVWLRQ��LV�LW�SUHIHUDEOH�WR�EORRG"��FRPHV�WR�PLQG��6DOLYD�
ZDV�ILUVW�XVHG�IRU�GLDJQRVWLF�SXUSRVHV�LQ������E\�-HQ]DQR�HW�DO��WR�VFUHHQ�GLVWDQW�WXPRUV��,Q�VXEVH-
TXHQW�VWXGLHV��WKH�VHDUFK�IRU�VSHFLILF�ELRPDUNHUV�LQ�VDOLYD�EHJDQ�IRU�YDULRXV�PDOLJQDQFLHV�DQG�
V\VWHPLF�GLVHDVHV��,Q�WKLV�UHYLHZ��ZH�UHIHU�WR�WKH�UROH�RI�VDOLYD��ZKLFK�LV�HDV\�WR�DFFHVV�DQG�ULFK�

LQ�VROXEOH�PDUNHUV�LQ�WKH�HDUO\�GLDJQRVLV�RI�RUDO�FDQFHUV�LQ�WKH�
OLJKW�RI�FXUUHQW�OLWHUDWXUH�
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NDW�GDKD�ID]OD�HWNLOHQLU�������26+.¶XQ�IDUNOÕODúPD�GHUHFHOHU-
LQH� J|UH� �o� DOW� WLSL� WDQÕPODQPÕúWÕU�����¶WHQ� ID]OD� NHUDWLQL-
]DV\RQ�J|VWHUL\RUVD�L\L�GLIHUDQVL\H����������DUDVÕ�NHUDWLQL-
]DV\RQ�J|VWHUL\RUVD�RUWD�GHUHFHOL�GLIHUDQVL\H�YH����¶WHQ�D]�
GLIHUDQVL\DV\RQ� J|VWHUL\RUVD� N|W�� GLIHUDQVL\H� VNXRP|]�
K�FUHOL�NDUVLQRP�RODUDN�DGODQGÕUÕOÕU������(WL\RORMLVLQGH�VLJDUD��
DONRO�� oL÷QHQHELOLU� W�W�Q� JLEL� NURQLN� LUULWDV\RQD� QHGHQ� RODQ�
DOÕúNDQOÕNODU�\HU�DOÕU�������

7ZIT�SIV[MZTMZLM�\IVÜ�a�V\MUTMZQ
2UDO� NDYLWH�� LQVSHNVL\RQOD� PXD\HQH\H� X\JXQ� ELU� DODQ�
ROGX÷XQGDQ� LON� WDQÕ� YH� HYUHOHPHGH� NOLQLN� PXD\HQH� UXWLQL�
�LQVSHNVL\RQ� YH� SDOSDV\RQ�� NODVLNWLU� ������ 2UDO� NDQVHUOHU�
NOLQLN� EXOJX� ROPDNVÕ]ÕQ� KÕ]OD� LOHUOH\HELOGLNOHUL� LoLQ� NOLQLN�
PXD\HQH�J|U�QW�OHPH�PHWRWODUÕ�LOH�WDPDPODQPDOÕGÕU��2UDO�YH�
RURIDULQJHDO�NDQVHUOHULQ�J|U�QW�OHQPHVL�HQ�\D\JÕQ�RODUDN�EDú�
YH� ER\QXQ� JHOLúPLú� NRQWUDVWOÕ� YH� NRQWUDVWVÕ]� ELOJLVD\DUOÕ�
WRPRJUDILN� �%7�� WDUDPDVÕQÕ�� PDQ\HWLN� UH]RQDQV� J|U�QW�OH-
PH\L��05*��YH���YH\D�WDP�GH÷HUOHQGLUPH�LoLQ�ELUOHúWLULOPLú�
%7���SR]LWURQ�HPLV\RQ�WRPRJUDILVLQL��%7���3(7��LoHULU�������
$UGÕQGDQ�EL\RSVL�YH�KLVWRSDWRORMLN�GH÷HUOHQGLUPHOHU�\DSÕOÕU��
%L\RSVL�LOH�WDQÕ�HUNHQ�G|QHP�NDQVHU�WHúKLVLQGH�DOWÕQ�VWDQGDUW-
WÕU��$QFDN�LQYD]LY�ELU�\|QWHP�ROGX÷X�LoLQ�JHQHO�SRS�ODV\RQGD�
WDUDPD� \DSPDN� P�PN�Q� GH÷LOGLU�� 7�N�U�÷�Q� WDQÕ� LoLQ�
NXOODQÕOPDVÕ�LON�NH]�����
GD�-HQ]DQR�YH�DUN��WDUDIÕQGDQ�X]DN�
W�P|UOHUL�WDUDPDN�LoLQGLU�������øoHULVLQGH�EDUÕQGÕUGÕ÷Õ�VSHVL-
ILN� EL\RORMLN� EHOLUWHoOHU� LOH� ELU� oRN� VLVWHPLN� KDVWDOÕ÷ÕQ�
WHúKLVLQGH�YH�PDOLJQLWHOHULQ� HUNHQ� WDQÕVÕQGD�|QHPOL� ELU� WDQÕ�
\|QWHPL�RODUDN�NXOODQÕOPDNWDGÕU�������

<�S�Z�ɦ�V�SWUXWbQ[aWV]
7�N�U�N���oLIW�PDMRU��SDURWLV��VXEPDQGLEXODU��VXEOLQJXDO��YH�
oRN� VD\ÕGD�PLQ|U� W�N�U�N� EH]OHULQGHQ� VDOJÕODQDQ� DVLGLN� ELU�
VÕYÕGÕU�������&DQOÕ�RUJDQL]PDODU�WDUDIÕQGDQ��UHWLOHQ��PLNURRU-
JDQL]PDODUÕQ�NDUÕúÕPÕ�LOH�ROXúDQ�VÕYÕODU�EL\RDNÕúNDQODU�RODUDN�
WDQÕPODQPDNWDGÕU�� .DQ�� VHUXP�� �UH�� LQWHUVWLV\HO� VÕYÕ� JLEL�
W�N�U�N� GH� EL\RDNÕúNDQODUD� |UQHN� ROXúWXUXU�� 7�N�U�N��
����±����� J�PO� DUDVÕQGD� GH÷LúHQ� ELU� \R÷XQOX÷D� VDKLSWLU��
øQVDQODU�RUWDODPD�����P/�GN�DNÕú�KÕ]ÕQGD��J�QGH������� OLWUH�
VHU|]�YH�P�N|]�W�N�U�÷���UHWLUOHU�������7�N�U�÷�Q�\DNODúÕN�
���¶X�VX�ROXS�JHUL�NDODQ���¶OLN�NÕVPÕQÕ� LQRUJDQLN� L\RQODU��
VHUXP� HOHPDQODUÕ�� HQ]LPOHU� YH� VDOJÕVDO� JOLNRSURWHLQOHU�
ROXúWXUXU��%XQODUÕQ�\DQÕQGD�RUDO�PXNR]D�WUDQVXGDQW�K�FUHOHUL��
EDNWHULOHU��YLU�VOHU���VW�VROXQXP�\ROX�VHNUHV\RQODUÕ��JDVWURLQ-
WHVWLQDO�UHIO��VÕYÕVÕ��HNVWUDVHO�OHU�VÕYÕ�YH�GLú�HWL�ROX÷X�VÕYÕVÕ�GD�
W�N�U�÷�Q� LoHULVLQH� GÕúDUÕGDQ� NDWÕOÕU��7�N�U�N�� KDVWDOÕNODUÕQ�
HUNHQ� WDQÕVÕQGD� |QHPOL� ELU� VÕYÕ� ND\QD÷ÕGÕU�� øoHUGL÷L� VHUXP�
NRPSRPHQWOHUL�� NDURWLG� DUWHULQLQ� ORNDO� GDPDU� D÷ÕQGDQ� HOGH�
HGLOLU� YH� VLVWHPDWLN� GRODúÕPGD� EXOXQDQ� ELUoRN� PROHN�OGHQ�
]HQJLQGLU� ������ 7�N�U�N�� VDNODPD�� WRSODPD�� J|QGHUPH� YH�
KDFLPOL�|UQHNOHQGLUPH�DoÕVÕQGDQ�VHUXP�YH��UH\H�J|UH�GDKD�
HNRQRPLNWLU��0ROHN�OHU�WHúKLVOHU�NOLQLN�X\JXODPDODUGD�|QHP�
ND]DQPÕú� ROPDVÕQD� UD÷PHQ� WDQÕ\Õ� ]RUODúWÕUÕFÕ� IDNW|UOHU��
KDVWDOÕ÷D� |]J�� PROHN�OHU� EL\REHOLUWHoOHULQ� HNVLNOL÷L� YH�
KDVVDV�� NXOODQÕOPDVÕ� NROD\�� SRUWDWLI� SODWIRUP� HNVLNOL÷L�
PROHN�OHU�WDQÕQÕQ�JHUoHNOHúWLULOPHVLQL�VÕQÕUODU�������

Tümör Biyobelirteçleri
%L\REHOLUWHo��8OXVDO�.DQVHU�(QVWLW�V���7KH�1DWLRQDO�&DQFHU�
,QVWLWXWH��1&,��WDUDIÕQGDQ�NDQ��Y�FXW�VÕYÕODUÕ�YH\D�GRNXODUGD�
EXOXQDQ��QRUPDO�DQRUPDO�ELU�GXUXP�YH\D�KDVWDOÕ÷ÕQ�J|VWHUJH-
VL�RODQ�EL\RORMLN�ELU�PROHN�O�RODUDN�WDQÕPODQPDNWDGÕU��/HKWR�
YH� 3RQWpQ�� W�P|U� EL\REHOLUWHoOHULQL� �VSHVLILN�� \HQL� YH\D�
\DSÕVDO� RODUDN� GH÷LúWLULOPLú� K�FUHVHO�PDNURPROHN�OOHU� YH\D�
PDOLJQ� �YH� ED]Õ� GXUXPODUGD� EHQLJQ�� QHRSODVWLN� K�FUHOHUOH�
LOLúNLOL�� JHoLFL�� X]DPVDO� YH\D� NDQWLWDWLI� RODUDN� GH÷LúWLULOPLú�
QRUPDO�PROHN�OOHU��RODUDN�WDQÕPODPÕúWÕU������
.OLQLN�NXOODQÕPD�VXQXODFDN�W�P|U�EHOLUWHoOHUL��KHU�GXUXPGD�
JHoHUOL�RODQ�EHOLUOL�|]HOOLNOHUH�VDKLS�ROPDOÕGÕU��øGHDO�ELU�W�P|U�
EHOLUWHFL�DúD÷ÕGDNL�NULWHUOHUL�NDUúÕODPDOÕGÕU�������
���.ROD\FD�HOGH�HGLOHQ�Y�FXW�VÕYÕODUÕQGD�|Oo�OPHVL�NROD\�
����YH�XFX]�ROPDOÕ��
���dDOÕúÕODQ�W�P|UH�|]J��ROPDOÕ�YH�JHQHOOLNOH�RQXQOD�
�����LOLúNLOHQGLULOHELOPHOL�
���%HOLUWHFLQ�SOD]PD�VHYL\HOHUL�LOH�LOLúNLOL�W�P|U�N�WOHVL�
����DUDVÕQGD�VWRNL\RPHWULN�ELU�LOLúNL�ROPDOÕGÕU�
���0LNUR�PHWDVWD]ODUÕQ�YDUOÕ÷ÕQGD��\DQL�NOLQLN�YH\D�
����KDOLKD]ÕUGD�PHYFXW�WDQÕ�\|QWHPOHULQLQ�YDUOÕ÷ÕQÕ�
����J|VWHUPHGL÷L�ELU�DúDPDGD��DQRUPDO�SOD]PD�VHYL\HVL�
����LGUDU�VHYL\HVL�YH\D�KHU�LNLVLQH�GH�VDKLS�ROPDOÕ�
���'DOJDODQPDODUD�PDUX]�NDOPD\DQ�SOD]PD�VHYL\HOHUL�
����LGUDU�VHYL\HOHUL�YH\D�KHU�LNLVL�VWDELO�ROPDOÕ�
<XNDUÕ�\HU�DODQ�NULWHUOHUH�HN�RODUDN�.DSODQ�YH�3HVFH������
\ÕOÕQGD�DúD÷ÕGDNL�PDGGHOHUL�HNOHPLúWLU������
���1LKDL�UHN�UUHQV�JHOLúLPL�LoLQ�GDKD�\�NVHN�YH\D
����GDKD�G�ú�N�ELU�ULVN�|QJ|UPHOLGLUOHU�
���=DPDQ�LoLQGH�W�P|U�Q�PHYFXW�GXUXPX�GH÷LúWLNoH
����GH÷LúPHOLGLUOHU�
���.OLQLN�RODUDN�VDSWDQDELOLU�KDOH�JHOPHGHQ�|QFH�
����WDKPLQ�HGLOHELOLU�ROPDOÕGÕUODU�

Oral malignitelerde tükürük biyobelirteçleri
%L\REHOLUWHoOHU� QRUPDO� EL\RORMLN� V�UHFL�� GRNXGDNL� SDWRORMLN�
V�UHFL� YH\D� WHUDS|WLN� P�GDKDOH\H� \DQÕWÕ� |Oo�OHELOLU� ELU�
úHNLOGH� \DQVÕWDELOHQ� LúDUHWOHUGLU�� D÷Õ]� ERúOX÷XQGDQ� X]DNWD��
PDOLJQ� W�P|UOHUL� �PHPH� YH� JDVWURLQWHVWLQDO� NDQVHU�� RODQ�
KDVWDODUGD� W�N�U�N� NDOOLNUHLQ� DNWLYLWHVL� DQODPOÕ� RODUDN� GDKD�
\�NVHN�EXOXQPXúWXU�������&KHQ�YH�DUN��������\ÕOÕQGD�\XPXU�
WDOÕN� NDQVHUL� RODQ� KDVWDODUÕQ� EHOLUOHQPHVLQGH� W�N�U�N�
WDKOLOOHULQLQ� \DUDUOÕ� ROXS� ROPD\DFD÷ÕQÕ� DUDúWÕUPDN� DPDFÕ\OD�
\DSWÕNODUÕ� oDOÕúPDGD� W�N�U�N�&$� ���
LQ� \XPXUWDOÕN� NDQVHUL�
RODQ� KDVWDODUGD� \�NVHOGL÷LQL� EHOLUWPLúWLU� ������ ����¶OHULQ�
EDúÕQGD�6WUHFNIXV�YH�DUN��PHPH�NDUVLQRPODUÕ� LoLQ� LON� WHVSLW�
HGLOHQ� W�N�U�N� EL\REHOLUWHoL� RODQ� +HU�� �� QHX
\X� YH� D\UÕFD�
&$�����G�]H\LQGHNL�DUWÕúÕ�ELOGLUGLOHU�������6FKDSKHU�YH�DUN��
W�N�U�N�EH]L�W�P|UOHULQGH�GDKD�\�NVHN�W�N�U�N�OHSWLQ�G�]H\-
OHULQL�� � =KDQJ� YH� PHVOHNWDúODUÕ� ����� \ÕOÕQGD�� � SDQNUHDV�
NDQVHUL� KDVWDODUÕQÕ� SDQNUHDWLW� YH� NRQWURO� GHQHNOHULQGHQ�
D\ÕUDELOHQ�P51$�EL\REHOLUWHoOHUL�EHOLUOHGLOHU����������7DEOR�
,¶GH� oHúLWOL� PDOLJQLWHOHU� LoLQ� VSHVLILN� RODQ� W�N�U�N� W�P|U�
EL\REHOLUWHoOHUL� |]HWOHQPLúWLU� ������ %X� QHGHQOH� W�N�U�N�
DQDOL]L�� |QOHPH�� L]OHPH�� WDQÕ� YH� SURJQR]� LoLQ� HWNLOL� ELU�
VHoHQHNWLU� YH� W�N�U�N� WDQÕ� DUDoODUÕ�� |]HOOLNOH� \�NVHN� ULVNOL�
SUHNDQVHU|]�YH�NDQVHU�JUXSODUÕQD�VDKLS�KDVWDODUÕQ�EHOLUOHQPH-
VLQGH�E�\�N�|QHP�WDúÕPDNWDGÕU�

Tablo I :dHúLWOL�PDOLJQLWHOHUGH�W�N�U�N�W�P|U�EL\REHOLUWHoOHUL�����

)ɦÜb�SIV[MZTMZQVQV�\IVÜ[Ü�QtQV�\�S�Z�S
biyobelirteçleri
7�N�U�N�� SURWHLQOHU�� '1$��P51$�� NOLQLN� YH� WUDQVODV\RQHO�
X\JXODPDODU�LoLQ�SRWDQVL\HO�EL\REHOLUWHoOHU�RODELOHFHN�oHúLWOL�
PHWDEROLWOHU�JLEL�ELU�GL]L�DQDOLW�LoHULU�������.DQVHU�K�FUHOHUL-
QLQ� G|Q�ú�P��� K�FUHVHO� SUROLIHUDV\RQ� YH� IDUNOÕODúPD� LoLQ�
KD\DWL�KDOH�JHOHQ�ELU�GL]L�JHQLQ�\XNDUÕ�YH�DúD÷Õ�G�]HQOHQPH-
VLQGHQ� �XS�GRZQ� UHJ�ODV\RQ�� ROXúDQ� YH� LOHUOH\HQ� NDUPDúÕN�
VRQXoODU� J|VWHULU�� .DQVHU� EL\REHOLUWHoOHUL� EL\RPROHN�OHU��
KDVWDOÕN� HYUHVL� YH� GL÷HU� NULWHUOHUH� J|UH� VÕQÕIODQGÕUÕODELOLU�
�ùHNLO�����

ùHNLO����2UDO�NDQVHUOHU�EL\REHOLUWHoOHULQLQ�VÕQÕIODQGÕUÕOPDVÕ

26+.�LoLQ�W�N�U�N�EL\REHOLUWHoOHUL�JHQHO�RODUDN�SURWHRPLN��
WUDQVNULSWRPLN��JHQRPLN�HSLJHQRPLN��PHWDEROLN�YH�PLNUREL-
\RWD�WHPHOOL�EL\REHOLUWHoOHUGLU��ùHNLO�����

ùHNLO����7�N�U�N��D÷Õ]�NDQVHULQLQ�HUNHQ�WHúKLVLQGH�\�NVHN�ID\GD�LQGHNVLQH���
�������������VDKLS�JHQLú�ELU�EL\REHOLUWHo�\HOSD]HVL�LoHULU�����
%X� QHGHQOH�� QRQ�LQYD]LY� ELU� WDQÕ� WHVWL�� W�N�U�N� SURWHRPX��
WUDQVNULSWRP��JHQRP��HSLJHQRP��PHWDERORP�YH\D�PLNUREL\-
RPGDNL�YH\D�EXQODUÕQ�EHQ]HUVL]�NRPELQDV\RQXQGDNL�GH÷LúLN-
OLNOHUL� WDQÕPOD\DUDN�26+.
� QX� VDSWDPDN� LoLQ� WDVDUODQDELOLU�

������ 7�N�U�NWHNL� DQDOLWOHULQ� oR÷XQXQ� NRQVDQWUDV\RQXQXQ��
NDQGDNL� QLVSL� NRQVDQWUDV\RQODUÕQD� NÕ\DVOD� |QHPOL� |Oo�GH�
GDKD�G�ú�N�ROPDVÕ� VÕQÕUODPDODUD�QHGHQ�ROPDN�ELUOLNWH�� D÷Õ]�
NDQVHUL\OH� LOJLOL� RODUDN�� DQDOLWOHULQ� oR÷X� W�P|U� E|OJHVLQGHQ�
ORNDO�RODUDN�VDOÕQGÕ÷Õ�LoLQ�EX�FLGGL�ELU�VÕQÕUODPD�ROPD\DELOLU�
�����

Proteomik biyobelirteçler
*�Q�P�]GH�� ����
GHQ� ID]OD� SURWHLQLQ� W�N�U�N� SURWHRPXQX�
ROXúWXUGX÷X�ELOLQPHNWHGLU�������<X�YH�DUN�
Õ�\DNÕQ�WDULKOL�ELU�
oDOÕúPDODUÕQGD��PHYFXW�OLWHUDW�U�Q�GLNNDWOLFH�LQFHOHQPHVLQLQ�
DUGÕQGDQ�� 26+.
� XQ� SRWDQVL\HO� EL\REHOLUWHoOHUL� RODUDN� ���
SURWHLQ�EHOLUOHPLúOHUGLU�������7DEOR�,,¶GH�26+.�LoLQ�X\DUÕO-
PDPÕú� W�N�U�NWH� WDQÕODQPÕú� ED]Õ� SURWHLQ� EL\REHOLWHoOHUL�
J|VWHULOPLúWLU������

Tablo II: 2UDO�6NXDP|]�+�FUHOL�.DUVLQRP��26+.��7HVSLWL�LoLQ�
�����������������8\DUÕOPDPÕú�7�N�U�NWH�7DQÕPODQDQ�3URWHLQ�%L\REHOLUWHoOHUL�����

 

26+.� KDVWDODUÕQGD� IDUNOÕ� úHNLOGH� LIDGH� HGLOHQ� W�N�U�N�
SURWHLQOHUL�úXQODUÕ�LoHULU�
+�FUH� \�]H\L� SURWHLQOHUL� �&'��VRO�� NDQVHU� DQWLMHQL� �����

NDUVLQRHPEUL\RQLN� DQWLMHQ�� NDUVLQRPOD� LOLúNLOL� DQWLMHQ� �����
K�FUH� LVNHOHWL� IUDJPDQODUÕ� �&<)5$� ������ GRNX� SROLSHSWLW�
DQWLMHQL�YE����K�FUH�LoL�SURWHLQOHU��oLQNR�SDUPDN�SURWHLQL�����
SHSWLGL�� 0DF��� ED÷OD\ÕFÕ� SURWHLQ�� ��� PDWULV� PHWDOORSURWHLQ-
D]ODU� JLEL� SURWHD]ODU�� LOWLKDSOD� LOLúNLOL� SURWHLQOHU� �VLWRNLQOHU��
&�UHDNWLI� SURWHLQ�� GHIHQVLQ���� YE� ������$÷Õ]� NDQVHUL� KDVWD-
ODUÕQGD�� VD÷OÕNOÕ� J|Q�OO�OHU� YH� 230%¶D� �RUDO� SRWDQVL\HO�
PDOLJQ� ER]XNOXNODU�� NÕ\DVOD� WRSODP� W�N�U�N� SURWHLQOHUL� YH�
WRSODP� W�N�U�N� SURWHLQL� VD\ÕVÕ� \�NVHOLU� ������ 7�N�U�N�
SURWHLQOHUL��26+.
�XQ�HUNHQ�WHVSLWLQH�\DUGÕPFÕ�RODELOLU�

Tükürükte genomik biyobelirteçler
7�P|U�Q�EDúODPDVÕQGDQ�EHOLUOL�JHQHWLN�GH÷LúLNOLNOHU�VRUXP-
OXGXU��7DEOR�,,,
�GH�J|VWHULOGL÷L�JLEL�oHúLWOL�W�P|UH�|]J��JHQR-
PLN� EL\REHOLUWHoOHU� UDSRU� HGLOPLú� YH� WDQÕPODQPÕúWÕU�� '1$��
VRPDWLN�PXWDV\RQODUGD�� DQRUPDO� SURPRWHU�PHWLODV\RQXQGD��
PLNURVDWHOOLW� GH÷LúLPLQGH�� W�P|UOH� LOLúNLOL� YLUDO� '1$
QÕQ�
YDUOÕ÷ÕQGD� YH�PLWRNRQGUL\DO� '1$�PXWDV\RQODUÕQGD� S��� YH�
W�P|U� EDVNÕOD\ÕFÕ� JHQOHU� JLEL� W�P|UH� |]J�� |]HOOLNOHUL�
J|VWHUPH�NDELOL\HWLQH�VDKLSWLU������
$\UÕFD� oDOÕúPDODU�� NURPR]RP� oLIWOHULQGHQ� ELULQGH� JHQRPLN�
PDWHU\DO� ND\EÕQD� VDKLS� ROGX÷X� ELOLQHQ� KHWHUR]LJRWOXN�
ND\EÕQÕQ� ROGX÷XQX� J|VWHUPLúWLU�� %LUNDo� UDSRU�� WDQÕQPÕú� ELU�
LQVDQ�EDVNÕOD\ÕFÕ�JHQLQ�EXOXQGX÷X�E|OJHOHUGHNL�KHWHUR]LJRW-
OXN�|]HOOL÷LQLQ�ND\EÕQÕQ��+g.��GH÷LúPH�RODVÕOÕ÷Õ�HQ�\�NVHN�
RODQ� SUHPDOLJQ� OH]\RQXQ� HUNHQ� ELU� J|VWHUJHVL� ROGX÷XQX�
J|VWHUPLúWLU�� 'DKDVÕ� GL÷HU� oDOÕúPDODU�� �S�� �T�� ��T� YH� ��S�
NURPR]RPODUÕQGD� VÕN� J|U�OHQ�+g.¶�Q� RUDO� NDUVLQRMHQH]GH�
HUNHQ�ELU�ROXúXP�ROGX÷XQX�J|VWHUGL��0LWRNRQGUL\DO�'1$
QÕQ�
PXWDV\RQODUÕ��W�N�U�NWH�SXO�SXO�G|N�OP�ú�26+.�K�FUHOHUL-
QLQ�VDSWDQPDVÕ�LoLQ�GH�GH÷HUOL�ROPXúWXU������
dHúLWOL� JHQOHULQ� SURPRWHU� KLSHUPHWLODV\RQX�� EDú� YH� ER\XQ�
E|OJHVLQGHNL� ELU� GL]L� NDQVHUGHQ� VRUXPOXGXU�� 5RVDV� YH� DUN��
26+.�KDVWDODUÕQGD� S����0*07�YH\D�'$3�.�JHQOHULQGHQ�
ELULQLQ�DQRUPDO�PHWLODV\RQXQX�ELOGLUPLúOHUGLU��EX�GD�KDVWDOÕN�
Q�NV�Q�Q� L]OHQPHVLQGH�YH�VDSWDQPDVÕQGD�SRWDQVL\HO�RODUDN�
\DUDUOÕGÕU� ������ =KRQJ� YH� DUN�� 26+.
GD� \DUGÕPFÕ� PDUNHU�
RODUDN� NXOODQÕOÕS� NXOODQÕODPD\DFD÷ÕQÕ� NRQWURO� HWPHN� LoLQ�
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]DPDQODUGD�� PHYFXW� W�N�U�N� |UQHNOHULQGH� WUDQVNULSVL\RQX�
G�]HQOH\HQ� ������ PROHN�O� X]XQOX÷XQGD� PLNUR51$
ODU� YH�
N�o�N�51$�PROHN�OOHUL�GH�NHúIHGLOPLúWLU������

Tablo ϐ:�2UDO�NDQVHUOHULQ�WDQÕVÕQGD�W�N�U�N�EHOLUWHoOHULQLQ�|]HWL����

+�)�$�� +�� KLVWRQ�� DLOH� �$�� '863��� dLIW� |]J�OO�N� IRVIDWD]� ��� 6&&�$J��
6NXDP|]�K�FUHOL�NDUVLQRP�DQWLMHQ����,/��,QWHUOHXNLQ�
2$=���2UQLWLQ�GHNDUERNVLOD]�DQWL]LP����&($��.DUVLQR�HPEUL\RQLN�DQWLMHQ��
516��5HDNWLI�QLWURMHQ�W�UOHUL��+39��øQVDQ�SDSLOORPD�YLU�V���(%9��(SVWHLQ���
%DUU�9LU�V��&$��NDQVHU�DQWLMHQL

Kodlanmayan RNA’lar
ø\L� ELOLQHQ� KDEHUFL�51$¶QÕQ� \DQÕ� VÕUD�� NRGODQPD\DQ� �51$�
DLOHVLQGH�|QHPOL�GH÷LúLNOLNOHU�ELOGLULOPLúWLU��øQVDQODUGDNL�W�P�
WUDQVNULSVL\RQHO� oÕNWÕQÕQ� \DNODúÕN� ���
L� NRGODQPD\DQ�
51$
ODUGÕU� �QF51$
ODU�� ����� ��1F51$
ODUÕQ� LNL� W�U��YDUGÕU��
PLNUR51$
ODU�YH�N�o�N�Q�NOHRODU�51$¶ODU��1F51$
ODU�DUWÕN�
26+.
XQ� EL\REHOLUWHoL� RODUDN� RUWD\D� oÕNPDNWDGÕU�� .RGODQ-
PD\DQ� �51$¶ODU�NÕVD�ER\OXGXUODU�YH�EX�QHGHQOH� LGUDU��NDQ��
EH\LQ�RPXULOLN�VÕYÕVÕ��WHU��SOHYUDO�DNÕQWÕ�YH�W�N�U�N�JLEL�Y�FXW�
VÕYÕODUÕQGD� GDKD� VWDELOGLU� YH� W�N�U�N� WHVWL� LoLQ� XPXW� YDDW�
HWPHNWHGLU������

MikroRNA
.RGODQPD\DQ� 51$
ODU� DUDVÕQGD� PLNUR51$
ODU� �PL5���
26+.
GD� HQ� \�NVHN� NDW� GH÷LúLPLQL� J|VWHUHQ� HQ� |QHPOL�
EL\REHOLUWHoOHUGLU� ������ ������ Q�NOHRWLG� X]XQOX÷XQGD�� WHN�
VDUPDOOÕ� 51$� PROHN�OOHULGLU�� øQVDQ� JHQRPXQGD� \DNODúÕN�
�����PL5�PROHN�O��UDSRU�HGLOPLúWLU��26+.
GD�\HU�DODQ�DQD�
PL5
OHU� DUDVÕQGD� PL5����D�� PL5����D�� PL5����� PL5�����
PL5���E�YH�PL5���EXOXQXU������%D]ÕODUÕ�DúD÷Õ�UHJ�ODV\RQ�YH�
ED]ÕODUÕ� \XNDUÕ� UHJ�ODV\RQ� J|VWHULU�� gUQH÷LQ�� PL5����� YH�
PL5����D� |QHPOL� |Oo�GH� ER]XOXU� YH� PL5���� RQNRMHQGLU��
SOD]PD� YH� W�N�U�NWH� VÕNOÕNOD� \XNDUÕ� UHJ�OH� HGLOLU������ 6RQ�
]DPDQODUGD�PL5�����RUDO�PXNR]DO�PDOLJQ�WUDQVIRUPDV\RQXQ�
ELU� PDUNHUÕ� RODUDN� WDQÕPODQGÕ�� QRUPDO� GHQHNOHUH� NÕ\DVOD�
26+.
GD� �o� NDW� DUWÕú� YH� RUDO� SRWDQVL\HO� PDOLJQ� ER]XNOXN�
J|]OHQGL����������

7�N�U�N�51$
ODUÕ� �]HULQH� JHQLú� ELU� JHQRP� DUDúWÕUPDVÕQGD��
PL51$���E� 26+.
X� WDQÕPODPDN� LoLQ� GH÷HUOL� ELU� EHOLUWHo�
RODUDN� WDQÕPODQPÕúWÕU�� 7�N�U�NWH� PL51$
\Õ� GL÷HU� Y�FXW�
VÕYÕODUÕQD� J|UH� SURILOOHPHQLQ� DYDQWDMÕ�� DúÕUÕ� EROOXNODUÕGÕU��
7�N�U�÷�Q�� WHVW� HGLOHQ� ��� Y�FXW� VÕYÕVÕ� DUDVÕQGD� SOD]PD�
VHYL\HOHULQL�DúDQ�HQ�ID]OD�VD\ÕGD�PLNUR51$
\D�VDKLS�ROGX÷X�
J|VWHULOPLúWLU������ 7�N�U�N� 51$
VÕQÕQ� |QHPOL� GH]DYDQWDMÕ��
51D]�WDUDIÕQGDQ�VLQGLULPH�NDUúÕ�\�NVHN�GX\DUOÕOÕ÷Õ�YH�DQDOL]�
VÕUDVÕQGD� ]DKPHWOL� NXOODQÕP� SUREOHPOHULGLU�� 'DKDVÕ�� 26+.�
KDVWDODUÕQÕQ� \�NVHN� 51D]� DNWLYLWHVLQH� VDKLS� ROGXNODUÕ� GD�
J|VWHULOPLúWLU�����

Oral kanserli hastalarda tükürükte meydana 
OMTMV�UQSZWJQaI\I�LMɦQ̫QSTQSTMZQ
<DSÕODQ� DUDúWÕUPDODU� RUDO� NDQVHULQ� JHOLúLPLQGH� PLNURRUJD-
QL]PDODUÕQ�|QHPLQH�GH�GLNNDW�oHNPLúWLU��.DQJ�YH�DUN��NRQWURO�
JUXSODUÕQD� NÕ\DVOD� RUDO� NDQVHUOL� KDVWDODUGD� 3RUSK\URPRQDV�
JLQJLYDOLV��7DQQHUHOOD�IRUV\WKLD�YH�&DQGLGD�DOELFDQVÕQ�DQODP-
OÕ� ELU� \�NVHNOLN� J|VWHUGL÷LQL� ELOGLUGL������$\UÕFD� 0DJHU� YH�
DUN��26+.�KDVWDODUÕQÕQ�W�N�U�NOHULQGH�3�JLQJLYDOLV��3�PHODQ-
LQJRQLFD� YH� 6WUHSWRFRFFXV�PLWLVLQ� DQODPOÕ� G�]H\GH� \�NVHN�
ROGX÷XQX� EXOPXúODU� YH� 26+.¶XQ� WDQÕVDO� J|VWHUJHVL� RODUDN�
W�N�U�N�PLNUREL\DWDVÕQÕQ�GD� HWNHQ�ROGX÷XQX�|QH� V�UP�úOH-
UGLU�����

SONUÇ
6RQXo� RODUDN� W�N�U�NWH� \DSÕODQ� oDOÕúPDODU� QRQ� LQYD]LY� YH�
GL÷HU� Y�FXW� VÕYÕODUÕQD� NÕ\DVOD� GDKD� HNRQRPLN� ROGX÷X� LoLQ�
WDUDPD� WHVWL� RODUDN� NXOODQÕOPDVÕQGD� L\L� ELU� WHUFLKWLU�� +HP�
JHQLú� \HOSD]HGH� EL\REHOLUWHoOHUH� VDKLSWLU� KHP� GH� |]HOOLNOH�
RUDO�NDQVHUOHUGH�ORNDO�W�P|U�E|OJHVLQGH�RUWDPGD�EXOXQGX÷X�
LoLQ� NDQVHUOL� GRNXGDQ� G�úHELOHQ� K�FUHOHUL� GH� LoHULU�� 1DQR�
WHNQRORMLGHNL�LOHUOHPHOHUOH�ELUOLNWH�26+.�LoLQ�ELUoRN�EL\REH-
OLUWHo� WDQÕPODQPÕúWÕU��7�N�U�N� WDQÕ� \|QWHPOHULQLQ� JHOHFHNWH�
\D\JÕQODúWÕUÕOPDVÕ\OD�ELUOLNWH�VRV\RHNRQRPLN�G�]H\L�\HWHUVL]�
E|OJHOHUGH� GH� WDUDPDODU� \DSÕODELOLU�� SUHPDOLJQ� OH]\RQODU� YH�
\�NVHN� PRUWDOLWH\H� VDKLS� D÷Õ]� NDQVHUOHUL� HUNHQ� HYUHOHUGH�
WHúKLV�HGLOHELOLU�

 DOI: 10.53394/akd.1057801

&Y�QEOEPIHI�]ET�PEGEO�EX�J
Cite this article as

'S̉ER�%XE�+��ZI�=�PQE^�7�
3VEP�/ERWIVPIVMR�8ER�W�RHE�
Tükürük Biyobelirteçlerinin Rolü

%OH�8�T�(����������
��������

+EQ^I�'3̈%2�%8%
Çanakkale Onsekiz Mart 
ʘRMZIVWMXIWM��(M̉�,IOMQPM˓M�*EOʳPXIWM��
%˓�^��(M̉�ZI�ʆIRI�6EH]SPSNMWM�
%REFMPMQ�(EP��
Çanakkale, Türkiye

36'-(�-(���������������������

7IPQM�=-01%>
Akdeniz Üniversitesi 
(M̉�,IOMQPM˓M�*EOʳPXIWM��
%˓�^�(M̉�ZI�ʆIRI�6EH]SPSNMWM�
%REFMPMQ�(EP���%RXEP]E��8ʳVOM]I

36'-(�-(���������������������

+IPM̉�8EVMLM : /EW���������
Received
/EFYP�8EVMLM : 1EV���������
Accepted
)�=E]�R�8EVMLM� ��1E]��������
Online published

=E^�̉QE�%HVIWM
Correspondence Address

+EQ^I�'3̈%2�%8%
Çanakkale Onsekiz Mart 
ʘRMZIVWMXIWM��(M̉�,IOMQPM˓M�
*EOʳPXIWM��%˓�^��(M̉�ZI�ʆIRI�
6EH]SPSNMWM�%REFMPMQ�(EP���
Çanakkale, Türkiye

KEQ^I�GSWER��$KQEMP�GSQ

���

2UDO�.DQVHUOHULQ�7DQÕVÕQGD�
7�N�U�N�%L\REHOLUWHoOHULQLQ�5RO�

7KH�5ROH�RI�6DOLYD�%LRPDUNHUV�LQ�WKH�
'LDJQRVLV�RI�2UDO�&DQFHUV

DERLEME
Review



ÖZ
Amaç: 
2UDO�NDQVHUOHULQ�J|U�OPH�VÕNOÕ÷Õ�W�P�G�Q\DGD�DUWÕú�J|VWHUPHNWHGLU��2UDO�NDQVHUOHU��G�Q\DGD�HQ�
VÕN�J|U�OHQ�DOWÕQFÕ�NDQVHU�W�U��ROXS��EDú�YH�ER\XQ�E|OJHVLQGH�ODULQNV�NDQVHUOHULQGHQ�VRQUD�HQ�VÕN�
J|U�OHQ� LNLQFL� NDQVHU� W�U�G�U�� +DVWD\Õ� KHNLPH� JHWLUHQ� X\DUÕ� LúDUHWOHULQGHQ� D÷UÕ�� D÷Õ]� NDQVHU-
OHULQGH�J|U�OHQ�DQD�VHPSWRPODUGDQ�ELUL�ROPDVÕQD�UD÷PHQ�QH�\D]ÕN�NL�JHQHOOLNOH�OH]\RQODU�FLGGL�
ER\XWD�XODúWÕNWDQ�VRQUD�KLVVHGLOLU��%X�\�]GHQ�HUNHQ�WDQÕ�KDVWDOÕ÷ÕQ�SURJQR]X�DoÕVÕQGDQ�ROGXNoD�
|QHPOLGLU��%L\RSVL��KDVWDOÕ÷ÕQ�HUNHQ�WHúKLVLQGH�DOWÕQ�VWDQGDUW�NDEXO�HGLOVH�GH�VRQ�\ÕOODUGD�JHOLúHQ�
PROHN�OHU�NOLQLN�WHúKLV�\|QWHPOHUL�GLNNDWOHUL�W�N�U�÷�Q��]HULQH�oHNPLúWLU��7�N�U�÷�Q��NOLQLN�YH�
WUDQVODV\RQHO�X\JXODPDODU�LoLQ�SRWDQVL\HO�EL\REHOLUWHo�RODELOHFHN�oHúLWOL�PHWDEROLWOHU�LoHUPHVL�YH�
QRQ�LQYD]LY� ELU� \|QWHP� ROPDVÕ� NDQVHU� WHúKLVLQGH� µNDQ� \HULQH� W�N�U�N� WHUFLK� HGLOHELOLU� PL"¶�
VRUXVXQX�DNOD�JHWLUPHNWHGLU��7�N�U�N�WDQÕ�DPDFÕ\OD�LON�NH]������\ÕOÕQGD�-HQ]DQR�YH�DUNDGDúODUÕ�
WDUDIÕQGDQ�X]DN�W�P|UOHUL�WDUDPDN�LoLQ�NXOODQÕOGÕ��6RQUDNL�\ÕOODUGD�\DSÕODQ�oDOÕúPDODUGD�GD�oHúLWOL�
PDOLJQLWHOHU�YH�VLVWHPLN�KDVWDOÕNODU�LoLQ�W�N�U�NWHNL�VSHVLILN�EL\REHOLUWHoOHULQ�DUD\ÕúÕ�EDúODGÕ��%L]�
GH� EX� GHUOHPHGH� J�QFHO� OLWHUDW�U� ÕúÕ÷ÕQGD� XODúÕOPDVÕ� NROD\� YH� |]HO� o|]�QHELOLU� EHOLUWHoOHUGHQ�
�PDUNHUODUGDQ��]HQJLQ�RODQ�W�N�U�÷�Q�RUDO�NDQVHUOHULQ�HUNHQ�WHúKLVLQGHNL�URO�QGHQ�EDKVHWWLN���������������

Anahtar Sözcükler: 
%L\REHOLUWHo��2UDO�NDQVHU��6NXDP|]�K�FUHOL�NDUVLQRP��7�N�U�N�

ABSTRACT
7KH�LQFLGHQFH�RI�RUDO�FDQFHUV�LV�LQFUHDVLQJ�DOO�RYHU�WKH�ZRUOG��,W�LV�WKH��WK�PRVW�FRPPRQ�FDQFHU�
LQ�WKH�ZRUOG�DQG�LV�WKH�VHFRQG�PRVW�FRPPRQ�FDQFHU�LQ�WKH�KHDG�DQG�QHFN�UHJLRQ�DIWHU�ODU\QJHDO�
FDQFHU��$OWKRXJK�SDLQ��RQH�RI�WKH�ZDUQLQJ�VLJQV�WKDW�EULQJV�WKH�SDWLHQW�WR�WKH�SK\VLFLDQ��LV�RQH�RI�
WKH�PDLQ�V\PSWRPV�VHHQ�LQ�RUDO�FDQFHUV��XQIRUWXQDWHO\�LW¶V�XVXDOO\�IHOW�DIWHU�WKH�OHVLRQV�UHDFK�D�
VHULRXV�VL]H��(DUO\�GLDJQRVLV�LV�YHU\�LPSRUWDQW�IRU�WKH�SURJQRVLV�RI�WKH�GLVHDVH��$OWKRXJK�ELRSV\�
LV�FRQVLGHUHG�WKH�JROG�VWDQGDUG�LQ�WKH�HDUO\�GLDJQRVLV�RI�WKH�GLVHDVH��PROHFXODU�FOLQLFDO�GLDJQRVWLF�
PHWKRGV�GHYHORSHG� LQ� UHFHQW�\HDUV�KDYH�DWWUDFWHG�DWWHQWLRQ� WR� VDOLYD��7KH� IDFW� WKDW� VDOLYD is a 
QRQ�LQYDVLYH� PHWKRG� DQG� FRQWDLQV� YDULRXV� PHWDEROLWHV� WKDW� FDQ� EH� SRWHQWLDO� ELRPDUNHUV� IRU�
FOLQLFDO�DQG�WUDQVODWLRQDO�DSSOLFDWLRQV��µUDLVHV�WKH�TXHVWLRQ¶�&DQ�VDOLYD�EH�SUHIHUUHG�RYHU�EORRG�
"¶¶�8VLQJ� VDOLYD� IRU� FDQFHU� GLDJQRVLV�� EHLQJ� D� QRQ�LQYDVLYH� PHWKRG� DQG� FRQWDLQLQJ� YDULRXV�
PHWDEROLWHV� WKDW� FRXOG� EH� SURWHLQV�� '1$� RU� P51$� ZKLFK� DUH� SRWHQWLDO� ELRPDUNHUV� IRU�
FOLQLFDO�WUDQVODWLRQDO�DSSOLFDWLRQV��WKH�TXHVWLRQ��LV�LW�SUHIHUDEOH�WR�EORRG"��FRPHV�WR�PLQG��6DOLYD�
ZDV�ILUVW�XVHG�IRU�GLDJQRVWLF�SXUSRVHV�LQ������E\�-HQ]DQR�HW�DO��WR�VFUHHQ�GLVWDQW�WXPRUV��,Q�VXEVH-
TXHQW�VWXGLHV��WKH�VHDUFK�IRU�VSHFLILF�ELRPDUNHUV�LQ�VDOLYD�EHJDQ�IRU�YDULRXV�PDOLJQDQFLHV�DQG�
V\VWHPLF�GLVHDVHV��,Q�WKLV�UHYLHZ��ZH�UHIHU�WR�WKH�UROH�RI�VDOLYD��ZKLFK�LV�HDV\�WR�DFFHVV�DQG�ULFK�

LQ�VROXEOH�PDUNHUV�LQ�WKH�HDUO\�GLDJQRVLV�RI�RUDO�FDQFHUV�LQ�WKH�
OLJKW�RI�FXUUHQW�OLWHUDWXUH�
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G�ú�QG�UPHNWHGLU�� 2UDO� NDUVLQRJHQH]LVLQ� ROXúXP�
PHNDQL]PDVÕ� K�FUH� oR÷DOPDVÕQÕ� NRQWURO� HGHQ� ELUoRN� JHQLQ�
PXWDV\RQD� X÷UDPDVÕ� HVDVÕQD� GD\DQÕU�� (Q� oRN� S����$3&� YH�
S���W�P|U�V�SUHVV|U�JHQOHULQLQ�\HU�DOGÕ÷Õ�NURPR]RP�NÕVÕP-
ODUÕQGD�ND\ÕSODU�L]OHQPLúWLU��

Skuamöz Hücreli Karsinom
2UDO�E|OJHGH�HQ�VÕN�J|U�OHQ�PDOLJQLWH�RODQ�VNXDP|]�K�FUHOL�
NDUVLQRP��VNXDP|]�HSLWHOLQ�PDOLJQ�QHRSOD]PÕGÕU�YH�PHWDVWD]�
\DSPD�\HWHQH÷LQH�VDKLSWLU������2UDO�VNXDP|]�K�FUHOL�NDUVLQR-

PXQ�LQVLGDQVÕ�\DúOD�ELUOLNWH�DUWDU�YH�HUNHNOHU�NDGÕQODUGDQ�LNL�
NDW�GDKD�ID]OD�HWNLOHQLU�������26+.¶XQ�IDUNOÕODúPD�GHUHFHOHU-
LQH� J|UH� �o� DOW� WLSL� WDQÕPODQPÕúWÕU�����¶WHQ� ID]OD� NHUDWLQL-
]DV\RQ�J|VWHUL\RUVD�L\L�GLIHUDQVL\H����������DUDVÕ�NHUDWLQL-
]DV\RQ�J|VWHUL\RUVD�RUWD�GHUHFHOL�GLIHUDQVL\H�YH����¶WHQ�D]�
GLIHUDQVL\DV\RQ� J|VWHUL\RUVD� N|W�� GLIHUDQVL\H� VNXRP|]�
K�FUHOL�NDUVLQRP�RODUDN�DGODQGÕUÕOÕU������(WL\RORMLVLQGH�VLJDUD��
DONRO�� oL÷QHQHELOLU� W�W�Q� JLEL� NURQLN� LUULWDV\RQD� QHGHQ� RODQ�
DOÕúNDQOÕNODU�\HU�DOÕU�������

7ZIT�SIV[MZTMZLM�\IVÜ�a�V\MUTMZQ
2UDO� NDYLWH�� LQVSHNVL\RQOD� PXD\HQH\H� X\JXQ� ELU� DODQ�
ROGX÷XQGDQ� LON� WDQÕ� YH� HYUHOHPHGH� NOLQLN� PXD\HQH� UXWLQL�
�LQVSHNVL\RQ� YH� SDOSDV\RQ�� NODVLNWLU� ������ 2UDO� NDQVHUOHU�
NOLQLN� EXOJX� ROPDNVÕ]ÕQ� KÕ]OD� LOHUOH\HELOGLNOHUL� LoLQ� NOLQLN�
PXD\HQH�J|U�QW�OHPH�PHWRWODUÕ�LOH�WDPDPODQPDOÕGÕU��2UDO�YH�
RURIDULQJHDO�NDQVHUOHULQ�J|U�QW�OHQPHVL�HQ�\D\JÕQ�RODUDN�EDú�
YH� ER\QXQ� JHOLúPLú� NRQWUDVWOÕ� YH� NRQWUDVWVÕ]� ELOJLVD\DUOÕ�
WRPRJUDILN� �%7�� WDUDPDVÕQÕ�� PDQ\HWLN� UH]RQDQV� J|U�QW�OH-
PH\L��05*��YH���YH\D�WDP�GH÷HUOHQGLUPH�LoLQ�ELUOHúWLULOPLú�
%7���SR]LWURQ�HPLV\RQ�WRPRJUDILVLQL��%7���3(7��LoHULU�������
$UGÕQGDQ�EL\RSVL�YH�KLVWRSDWRORMLN�GH÷HUOHQGLUPHOHU�\DSÕOÕU��
%L\RSVL�LOH�WDQÕ�HUNHQ�G|QHP�NDQVHU�WHúKLVLQGH�DOWÕQ�VWDQGDUW-
WÕU��$QFDN�LQYD]LY�ELU�\|QWHP�ROGX÷X�LoLQ�JHQHO�SRS�ODV\RQGD�
WDUDPD� \DSPDN� P�PN�Q� GH÷LOGLU�� 7�N�U�÷�Q� WDQÕ� LoLQ�
NXOODQÕOPDVÕ�LON�NH]�����
GD�-HQ]DQR�YH�DUN��WDUDIÕQGDQ�X]DN�
W�P|UOHUL�WDUDPDN�LoLQGLU�������øoHULVLQGH�EDUÕQGÕUGÕ÷Õ�VSHVL-
ILN� EL\RORMLN� EHOLUWHoOHU� LOH� ELU� oRN� VLVWHPLN� KDVWDOÕ÷ÕQ�
WHúKLVLQGH�YH�PDOLJQLWHOHULQ� HUNHQ� WDQÕVÕQGD�|QHPOL� ELU� WDQÕ�
\|QWHPL�RODUDN�NXOODQÕOPDNWDGÕU�������

<�S�Z�ɦ�V�SWUXWbQ[aWV]
7�N�U�N���oLIW�PDMRU��SDURWLV��VXEPDQGLEXODU��VXEOLQJXDO��YH�
oRN� VD\ÕGD�PLQ|U� W�N�U�N� EH]OHULQGHQ� VDOJÕODQDQ� DVLGLN� ELU�
VÕYÕGÕU�������&DQOÕ�RUJDQL]PDODU�WDUDIÕQGDQ��UHWLOHQ��PLNURRU-
JDQL]PDODUÕQ�NDUÕúÕPÕ�LOH�ROXúDQ�VÕYÕODU�EL\RDNÕúNDQODU�RODUDN�
WDQÕPODQPDNWDGÕU�� .DQ�� VHUXP�� �UH�� LQWHUVWLV\HO� VÕYÕ� JLEL�
W�N�U�N� GH� EL\RDNÕúNDQODUD� |UQHN� ROXúWXUXU�� 7�N�U�N��
����±����� J�PO� DUDVÕQGD� GH÷LúHQ� ELU� \R÷XQOX÷D� VDKLSWLU��
øQVDQODU�RUWDODPD�����P/�GN�DNÕú�KÕ]ÕQGD��J�QGH������� OLWUH�
VHU|]�YH�P�N|]�W�N�U�÷���UHWLUOHU�������7�N�U�÷�Q�\DNODúÕN�
���¶X�VX�ROXS�JHUL�NDODQ���¶OLN�NÕVPÕQÕ� LQRUJDQLN� L\RQODU��
VHUXP� HOHPDQODUÕ�� HQ]LPOHU� YH� VDOJÕVDO� JOLNRSURWHLQOHU�
ROXúWXUXU��%XQODUÕQ�\DQÕQGD�RUDO�PXNR]D�WUDQVXGDQW�K�FUHOHUL��
EDNWHULOHU��YLU�VOHU���VW�VROXQXP�\ROX�VHNUHV\RQODUÕ��JDVWURLQ-
WHVWLQDO�UHIO��VÕYÕVÕ��HNVWUDVHO�OHU�VÕYÕ�YH�GLú�HWL�ROX÷X�VÕYÕVÕ�GD�
W�N�U�÷�Q� LoHULVLQH� GÕúDUÕGDQ� NDWÕOÕU��7�N�U�N�� KDVWDOÕNODUÕQ�
HUNHQ� WDQÕVÕQGD� |QHPOL� ELU� VÕYÕ� ND\QD÷ÕGÕU�� øoHUGL÷L� VHUXP�
NRPSRPHQWOHUL�� NDURWLG� DUWHULQLQ� ORNDO� GDPDU� D÷ÕQGDQ� HOGH�
HGLOLU� YH� VLVWHPDWLN� GRODúÕPGD� EXOXQDQ� ELUoRN� PROHN�OGHQ�
]HQJLQGLU� ������ 7�N�U�N�� VDNODPD�� WRSODPD�� J|QGHUPH� YH�
KDFLPOL�|UQHNOHQGLUPH�DoÕVÕQGDQ�VHUXP�YH��UH\H�J|UH�GDKD�
HNRQRPLNWLU��0ROHN�OHU�WHúKLVOHU�NOLQLN�X\JXODPDODUGD�|QHP�
ND]DQPÕú� ROPDVÕQD� UD÷PHQ� WDQÕ\Õ� ]RUODúWÕUÕFÕ� IDNW|UOHU��
KDVWDOÕ÷D� |]J�� PROHN�OHU� EL\REHOLUWHoOHULQ� HNVLNOL÷L� YH�
KDVVDV�� NXOODQÕOPDVÕ� NROD\�� SRUWDWLI� SODWIRUP� HNVLNOL÷L�
PROHN�OHU�WDQÕQÕQ�JHUoHNOHúWLULOPHVLQL�VÕQÕUODU�������

Tümör Biyobelirteçleri
%L\REHOLUWHo��8OXVDO�.DQVHU�(QVWLW�V���7KH�1DWLRQDO�&DQFHU�
,QVWLWXWH��1&,��WDUDIÕQGDQ�NDQ��Y�FXW�VÕYÕODUÕ�YH\D�GRNXODUGD�
EXOXQDQ��QRUPDO�DQRUPDO�ELU�GXUXP�YH\D�KDVWDOÕ÷ÕQ�J|VWHUJH-
VL�RODQ�EL\RORMLN�ELU�PROHN�O�RODUDN�WDQÕPODQPDNWDGÕU��/HKWR�
YH� 3RQWpQ�� W�P|U� EL\REHOLUWHoOHULQL� �VSHVLILN�� \HQL� YH\D�
\DSÕVDO� RODUDN� GH÷LúWLULOPLú� K�FUHVHO�PDNURPROHN�OOHU� YH\D�
PDOLJQ� �YH� ED]Õ� GXUXPODUGD� EHQLJQ�� QHRSODVWLN� K�FUHOHUOH�
LOLúNLOL�� JHoLFL�� X]DPVDO� YH\D� NDQWLWDWLI� RODUDN� GH÷LúWLULOPLú�
QRUPDO�PROHN�OOHU��RODUDN�WDQÕPODPÕúWÕU������
.OLQLN�NXOODQÕPD�VXQXODFDN�W�P|U�EHOLUWHoOHUL��KHU�GXUXPGD�
JHoHUOL�RODQ�EHOLUOL�|]HOOLNOHUH�VDKLS�ROPDOÕGÕU��øGHDO�ELU�W�P|U�
EHOLUWHFL�DúD÷ÕGDNL�NULWHUOHUL�NDUúÕODPDOÕGÕU�������
���.ROD\FD�HOGH�HGLOHQ�Y�FXW�VÕYÕODUÕQGD�|Oo�OPHVL�NROD\�
����YH�XFX]�ROPDOÕ��
���dDOÕúÕODQ�W�P|UH�|]J��ROPDOÕ�YH�JHQHOOLNOH�RQXQOD�
�����LOLúNLOHQGLULOHELOPHOL�
���%HOLUWHFLQ�SOD]PD�VHYL\HOHUL�LOH�LOLúNLOL�W�P|U�N�WOHVL�
����DUDVÕQGD�VWRNL\RPHWULN�ELU�LOLúNL�ROPDOÕGÕU�
���0LNUR�PHWDVWD]ODUÕQ�YDUOÕ÷ÕQGD��\DQL�NOLQLN�YH\D�
����KDOLKD]ÕUGD�PHYFXW�WDQÕ�\|QWHPOHULQLQ�YDUOÕ÷ÕQÕ�
����J|VWHUPHGL÷L�ELU�DúDPDGD��DQRUPDO�SOD]PD�VHYL\HVL�
����LGUDU�VHYL\HVL�YH\D�KHU�LNLVLQH�GH�VDKLS�ROPDOÕ�
���'DOJDODQPDODUD�PDUX]�NDOPD\DQ�SOD]PD�VHYL\HOHUL�
����LGUDU�VHYL\HOHUL�YH\D�KHU�LNLVL�VWDELO�ROPDOÕ�
<XNDUÕ�\HU�DODQ�NULWHUOHUH�HN�RODUDN�.DSODQ�YH�3HVFH������
\ÕOÕQGD�DúD÷ÕGDNL�PDGGHOHUL�HNOHPLúWLU������
���1LKDL�UHN�UUHQV�JHOLúLPL�LoLQ�GDKD�\�NVHN�YH\D
����GDKD�G�ú�N�ELU�ULVN�|QJ|UPHOLGLUOHU�
���=DPDQ�LoLQGH�W�P|U�Q�PHYFXW�GXUXPX�GH÷LúWLNoH
����GH÷LúPHOLGLUOHU�
���.OLQLN�RODUDN�VDSWDQDELOLU�KDOH�JHOPHGHQ�|QFH�
����WDKPLQ�HGLOHELOLU�ROPDOÕGÕUODU�

Oral malignitelerde tükürük biyobelirteçleri
%L\REHOLUWHoOHU� QRUPDO� EL\RORMLN� V�UHFL�� GRNXGDNL� SDWRORMLN�
V�UHFL� YH\D� WHUDS|WLN� P�GDKDOH\H� \DQÕWÕ� |Oo�OHELOLU� ELU�
úHNLOGH� \DQVÕWDELOHQ� LúDUHWOHUGLU�� D÷Õ]� ERúOX÷XQGDQ� X]DNWD��
PDOLJQ� W�P|UOHUL� �PHPH� YH� JDVWURLQWHVWLQDO� NDQVHU�� RODQ�
KDVWDODUGD� W�N�U�N� NDOOLNUHLQ� DNWLYLWHVL� DQODPOÕ� RODUDN� GDKD�
\�NVHN�EXOXQPXúWXU�������&KHQ�YH�DUN��������\ÕOÕQGD�\XPXU�
WDOÕN� NDQVHUL� RODQ� KDVWDODUÕQ� EHOLUOHQPHVLQGH� W�N�U�N�
WDKOLOOHULQLQ� \DUDUOÕ� ROXS� ROPD\DFD÷ÕQÕ� DUDúWÕUPDN� DPDFÕ\OD�
\DSWÕNODUÕ� oDOÕúPDGD� W�N�U�N�&$� ���
LQ� \XPXUWDOÕN� NDQVHUL�
RODQ� KDVWDODUGD� \�NVHOGL÷LQL� EHOLUWPLúWLU� ������ ����¶OHULQ�
EDúÕQGD�6WUHFNIXV�YH�DUN��PHPH�NDUVLQRPODUÕ� LoLQ� LON� WHVSLW�
HGLOHQ� W�N�U�N� EL\REHOLUWHoL� RODQ� +HU�� �� QHX
\X� YH� D\UÕFD�
&$�����G�]H\LQGHNL�DUWÕúÕ�ELOGLUGLOHU�������6FKDSKHU�YH�DUN��
W�N�U�N�EH]L�W�P|UOHULQGH�GDKD�\�NVHN�W�N�U�N�OHSWLQ�G�]H\-
OHULQL�� � =KDQJ� YH� PHVOHNWDúODUÕ� ����� \ÕOÕQGD�� � SDQNUHDV�
NDQVHUL� KDVWDODUÕQÕ� SDQNUHDWLW� YH� NRQWURO� GHQHNOHULQGHQ�
D\ÕUDELOHQ�P51$�EL\REHOLUWHoOHUL�EHOLUOHGLOHU����������7DEOR�
,¶GH� oHúLWOL� PDOLJQLWHOHU� LoLQ� VSHVLILN� RODQ� W�N�U�N� W�P|U�
EL\REHOLUWHoOHUL� |]HWOHQPLúWLU� ������ %X� QHGHQOH� W�N�U�N�
DQDOL]L�� |QOHPH�� L]OHPH�� WDQÕ� YH� SURJQR]� LoLQ� HWNLOL� ELU�
VHoHQHNWLU� YH� W�N�U�N� WDQÕ� DUDoODUÕ�� |]HOOLNOH� \�NVHN� ULVNOL�
SUHNDQVHU|]�YH�NDQVHU�JUXSODUÕQD�VDKLS�KDVWDODUÕQ�EHOLUOHQPH-
VLQGH�E�\�N�|QHP�WDúÕPDNWDGÕU�

Tablo I :dHúLWOL�PDOLJQLWHOHUGH�W�N�U�N�W�P|U�EL\REHOLUWHoOHUL�����

)ɦÜb�SIV[MZTMZQVQV�\IVÜ[Ü�QtQV�\�S�Z�S
biyobelirteçleri
7�N�U�N�� SURWHLQOHU�� '1$��P51$�� NOLQLN� YH� WUDQVODV\RQHO�
X\JXODPDODU�LoLQ�SRWDQVL\HO�EL\REHOLUWHoOHU�RODELOHFHN�oHúLWOL�
PHWDEROLWOHU�JLEL�ELU�GL]L�DQDOLW�LoHULU�������.DQVHU�K�FUHOHUL-
QLQ� G|Q�ú�P��� K�FUHVHO� SUROLIHUDV\RQ� YH� IDUNOÕODúPD� LoLQ�
KD\DWL�KDOH�JHOHQ�ELU�GL]L�JHQLQ�\XNDUÕ�YH�DúD÷Õ�G�]HQOHQPH-
VLQGHQ� �XS�GRZQ� UHJ�ODV\RQ�� ROXúDQ� YH� LOHUOH\HQ� NDUPDúÕN�
VRQXoODU� J|VWHULU�� .DQVHU� EL\REHOLUWHoOHUL� EL\RPROHN�OHU��
KDVWDOÕN� HYUHVL� YH� GL÷HU� NULWHUOHUH� J|UH� VÕQÕIODQGÕUÕODELOLU�
�ùHNLO�����

ùHNLO����2UDO�NDQVHUOHU�EL\REHOLUWHoOHULQLQ�VÕQÕIODQGÕUÕOPDVÕ

26+.�LoLQ�W�N�U�N�EL\REHOLUWHoOHUL�JHQHO�RODUDN�SURWHRPLN��
WUDQVNULSWRPLN��JHQRPLN�HSLJHQRPLN��PHWDEROLN�YH�PLNUREL-
\RWD�WHPHOOL�EL\REHOLUWHoOHUGLU��ùHNLO�����

ùHNLO����7�N�U�N��D÷Õ]�NDQVHULQLQ�HUNHQ�WHúKLVLQGH�\�NVHN�ID\GD�LQGHNVLQH���
�������������VDKLS�JHQLú�ELU�EL\REHOLUWHo�\HOSD]HVL�LoHULU�����
%X� QHGHQOH�� QRQ�LQYD]LY� ELU� WDQÕ� WHVWL�� W�N�U�N� SURWHRPX��
WUDQVNULSWRP��JHQRP��HSLJHQRP��PHWDERORP�YH\D�PLNUREL\-
RPGDNL�YH\D�EXQODUÕQ�EHQ]HUVL]�NRPELQDV\RQXQGDNL�GH÷LúLN-
OLNOHUL� WDQÕPOD\DUDN�26+.
� QX� VDSWDPDN� LoLQ� WDVDUODQDELOLU�

������ 7�N�U�NWHNL� DQDOLWOHULQ� oR÷XQXQ� NRQVDQWUDV\RQXQXQ��
NDQGDNL� QLVSL� NRQVDQWUDV\RQODUÕQD� NÕ\DVOD� |QHPOL� |Oo�GH�
GDKD�G�ú�N�ROPDVÕ� VÕQÕUODPDODUD�QHGHQ�ROPDN�ELUOLNWH�� D÷Õ]�
NDQVHUL\OH� LOJLOL� RODUDN�� DQDOLWOHULQ� oR÷X� W�P|U� E|OJHVLQGHQ�
ORNDO�RODUDN�VDOÕQGÕ÷Õ�LoLQ�EX�FLGGL�ELU�VÕQÕUODPD�ROPD\DELOLU�
�����

Proteomik biyobelirteçler
*�Q�P�]GH�� ����
GHQ� ID]OD� SURWHLQLQ� W�N�U�N� SURWHRPXQX�
ROXúWXUGX÷X�ELOLQPHNWHGLU�������<X�YH�DUN�
Õ�\DNÕQ�WDULKOL�ELU�
oDOÕúPDODUÕQGD��PHYFXW�OLWHUDW�U�Q�GLNNDWOLFH�LQFHOHQPHVLQLQ�
DUGÕQGDQ�� 26+.
� XQ� SRWDQVL\HO� EL\REHOLUWHoOHUL� RODUDN� ���
SURWHLQ�EHOLUOHPLúOHUGLU�������7DEOR�,,¶GH�26+.�LoLQ�X\DUÕO-
PDPÕú� W�N�U�NWH� WDQÕODQPÕú� ED]Õ� SURWHLQ� EL\REHOLWHoOHUL�
J|VWHULOPLúWLU������

Tablo II: 2UDO�6NXDP|]�+�FUHOL�.DUVLQRP��26+.��7HVSLWL�LoLQ�
�����������������8\DUÕOPDPÕú�7�N�U�NWH�7DQÕPODQDQ�3URWHLQ�%L\REHOLUWHoOHUL�����

 

26+.� KDVWDODUÕQGD� IDUNOÕ� úHNLOGH� LIDGH� HGLOHQ� W�N�U�N�
SURWHLQOHUL�úXQODUÕ�LoHULU�
+�FUH� \�]H\L� SURWHLQOHUL� �&'��VRO�� NDQVHU� DQWLMHQL� �����

NDUVLQRHPEUL\RQLN� DQWLMHQ�� NDUVLQRPOD� LOLúNLOL� DQWLMHQ� �����
K�FUH� LVNHOHWL� IUDJPDQODUÕ� �&<)5$� ������ GRNX� SROLSHSWLW�
DQWLMHQL�YE����K�FUH�LoL�SURWHLQOHU��oLQNR�SDUPDN�SURWHLQL�����
SHSWLGL�� 0DF��� ED÷OD\ÕFÕ� SURWHLQ�� ��� PDWULV� PHWDOORSURWHLQ-
D]ODU� JLEL� SURWHD]ODU�� LOWLKDSOD� LOLúNLOL� SURWHLQOHU� �VLWRNLQOHU��
&�UHDNWLI� SURWHLQ�� GHIHQVLQ���� YE� ������$÷Õ]� NDQVHUL� KDVWD-
ODUÕQGD�� VD÷OÕNOÕ� J|Q�OO�OHU� YH� 230%¶D� �RUDO� SRWDQVL\HO�
PDOLJQ� ER]XNOXNODU�� NÕ\DVOD� WRSODP� W�N�U�N� SURWHLQOHUL� YH�
WRSODP� W�N�U�N� SURWHLQL� VD\ÕVÕ� \�NVHOLU� ������ 7�N�U�N�
SURWHLQOHUL��26+.
�XQ�HUNHQ�WHVSLWLQH�\DUGÕPFÕ�RODELOLU�

Tükürükte genomik biyobelirteçler
7�P|U�Q�EDúODPDVÕQGDQ�EHOLUOL�JHQHWLN�GH÷LúLNOLNOHU�VRUXP-
OXGXU��7DEOR�,,,
�GH�J|VWHULOGL÷L�JLEL�oHúLWOL�W�P|UH�|]J��JHQR-
PLN� EL\REHOLUWHoOHU� UDSRU� HGLOPLú� YH� WDQÕPODQPÕúWÕU�� '1$��
VRPDWLN�PXWDV\RQODUGD�� DQRUPDO� SURPRWHU�PHWLODV\RQXQGD��
PLNURVDWHOOLW� GH÷LúLPLQGH�� W�P|UOH� LOLúNLOL� YLUDO� '1$
QÕQ�
YDUOÕ÷ÕQGD� YH�PLWRNRQGUL\DO� '1$�PXWDV\RQODUÕQGD� S��� YH�
W�P|U� EDVNÕOD\ÕFÕ� JHQOHU� JLEL� W�P|UH� |]J�� |]HOOLNOHUL�
J|VWHUPH�NDELOL\HWLQH�VDKLSWLU������
$\UÕFD� oDOÕúPDODU�� NURPR]RP� oLIWOHULQGHQ� ELULQGH� JHQRPLN�
PDWHU\DO� ND\EÕQD� VDKLS� ROGX÷X� ELOLQHQ� KHWHUR]LJRWOXN�
ND\EÕQÕQ� ROGX÷XQX� J|VWHUPLúWLU�� %LUNDo� UDSRU�� WDQÕQPÕú� ELU�
LQVDQ�EDVNÕOD\ÕFÕ�JHQLQ�EXOXQGX÷X�E|OJHOHUGHNL�KHWHUR]LJRW-
OXN�|]HOOL÷LQLQ�ND\EÕQÕQ��+g.��GH÷LúPH�RODVÕOÕ÷Õ�HQ�\�NVHN�
RODQ� SUHPDOLJQ� OH]\RQXQ� HUNHQ� ELU� J|VWHUJHVL� ROGX÷XQX�
J|VWHUPLúWLU�� 'DKDVÕ� GL÷HU� oDOÕúPDODU�� �S�� �T�� ��T� YH� ��S�
NURPR]RPODUÕQGD� VÕN� J|U�OHQ�+g.¶�Q� RUDO� NDUVLQRMHQH]GH�
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S���W�P|U�V�SUHVV|U�JHQOHULQLQ�\HU�DOGÕ÷Õ�NURPR]RP�NÕVÕP-
ODUÕQGD�ND\ÕSODU�L]OHQPLúWLU��

Skuamöz Hücreli Karsinom
2UDO�E|OJHGH�HQ�VÕN�J|U�OHQ�PDOLJQLWH�RODQ�VNXDP|]�K�FUHOL�
NDUVLQRP��VNXDP|]�HSLWHOLQ�PDOLJQ�QHRSOD]PÕGÕU�YH�PHWDVWD]�
\DSPD�\HWHQH÷LQH�VDKLSWLU������2UDO�VNXDP|]�K�FUHOL�NDUVLQR-

PXQ�LQVLGDQVÕ�\DúOD�ELUOLNWH�DUWDU�YH�HUNHNOHU�NDGÕQODUGDQ�LNL�
NDW�GDKD�ID]OD�HWNLOHQLU�������26+.¶XQ�IDUNOÕODúPD�GHUHFHOHU-
LQH� J|UH� �o� DOW� WLSL� WDQÕPODQPÕúWÕU�����¶WHQ� ID]OD� NHUDWLQL-
]DV\RQ�J|VWHUL\RUVD�L\L�GLIHUDQVL\H����������DUDVÕ�NHUDWLQL-
]DV\RQ�J|VWHUL\RUVD�RUWD�GHUHFHOL�GLIHUDQVL\H�YH����¶WHQ�D]�
GLIHUDQVL\DV\RQ� J|VWHUL\RUVD� N|W�� GLIHUDQVL\H� VNXRP|]�
K�FUHOL�NDUVLQRP�RODUDN�DGODQGÕUÕOÕU������(WL\RORMLVLQGH�VLJDUD��
DONRO�� oL÷QHQHELOLU� W�W�Q� JLEL� NURQLN� LUULWDV\RQD� QHGHQ� RODQ�
DOÕúNDQOÕNODU�\HU�DOÕU�������

7ZIT�SIV[MZTMZLM�\IVÜ�a�V\MUTMZQ
2UDO� NDYLWH�� LQVSHNVL\RQOD� PXD\HQH\H� X\JXQ� ELU� DODQ�
ROGX÷XQGDQ� LON� WDQÕ� YH� HYUHOHPHGH� NOLQLN� PXD\HQH� UXWLQL�
�LQVSHNVL\RQ� YH� SDOSDV\RQ�� NODVLNWLU� ������ 2UDO� NDQVHUOHU�
NOLQLN� EXOJX� ROPDNVÕ]ÕQ� KÕ]OD� LOHUOH\HELOGLNOHUL� LoLQ� NOLQLN�
PXD\HQH�J|U�QW�OHPH�PHWRWODUÕ�LOH�WDPDPODQPDOÕGÕU��2UDO�YH�
RURIDULQJHDO�NDQVHUOHULQ�J|U�QW�OHQPHVL�HQ�\D\JÕQ�RODUDN�EDú�
YH� ER\QXQ� JHOLúPLú� NRQWUDVWOÕ� YH� NRQWUDVWVÕ]� ELOJLVD\DUOÕ�
WRPRJUDILN� �%7�� WDUDPDVÕQÕ�� PDQ\HWLN� UH]RQDQV� J|U�QW�OH-
PH\L��05*��YH���YH\D�WDP�GH÷HUOHQGLUPH�LoLQ�ELUOHúWLULOPLú�
%7���SR]LWURQ�HPLV\RQ�WRPRJUDILVLQL��%7���3(7��LoHULU�������
$UGÕQGDQ�EL\RSVL�YH�KLVWRSDWRORMLN�GH÷HUOHQGLUPHOHU�\DSÕOÕU��
%L\RSVL�LOH�WDQÕ�HUNHQ�G|QHP�NDQVHU�WHúKLVLQGH�DOWÕQ�VWDQGDUW-
WÕU��$QFDN�LQYD]LY�ELU�\|QWHP�ROGX÷X�LoLQ�JHQHO�SRS�ODV\RQGD�
WDUDPD� \DSPDN� P�PN�Q� GH÷LOGLU�� 7�N�U�÷�Q� WDQÕ� LoLQ�
NXOODQÕOPDVÕ�LON�NH]�����
GD�-HQ]DQR�YH�DUN��WDUDIÕQGDQ�X]DN�
W�P|UOHUL�WDUDPDN�LoLQGLU�������øoHULVLQGH�EDUÕQGÕUGÕ÷Õ�VSHVL-
ILN� EL\RORMLN� EHOLUWHoOHU� LOH� ELU� oRN� VLVWHPLN� KDVWDOÕ÷ÕQ�
WHúKLVLQGH�YH�PDOLJQLWHOHULQ� HUNHQ� WDQÕVÕQGD�|QHPOL� ELU� WDQÕ�
\|QWHPL�RODUDN�NXOODQÕOPDNWDGÕU�������

<�S�Z�ɦ�V�SWUXWbQ[aWV]
7�N�U�N���oLIW�PDMRU��SDURWLV��VXEPDQGLEXODU��VXEOLQJXDO��YH�
oRN� VD\ÕGD�PLQ|U� W�N�U�N� EH]OHULQGHQ� VDOJÕODQDQ� DVLGLN� ELU�
VÕYÕGÕU�������&DQOÕ�RUJDQL]PDODU�WDUDIÕQGDQ��UHWLOHQ��PLNURRU-
JDQL]PDODUÕQ�NDUÕúÕPÕ�LOH�ROXúDQ�VÕYÕODU�EL\RDNÕúNDQODU�RODUDN�
WDQÕPODQPDNWDGÕU�� .DQ�� VHUXP�� �UH�� LQWHUVWLV\HO� VÕYÕ� JLEL�
W�N�U�N� GH� EL\RDNÕúNDQODUD� |UQHN� ROXúWXUXU�� 7�N�U�N��
����±����� J�PO� DUDVÕQGD� GH÷LúHQ� ELU� \R÷XQOX÷D� VDKLSWLU��
øQVDQODU�RUWDODPD�����P/�GN�DNÕú�KÕ]ÕQGD��J�QGH������� OLWUH�
VHU|]�YH�P�N|]�W�N�U�÷���UHWLUOHU�������7�N�U�÷�Q�\DNODúÕN�
���¶X�VX�ROXS�JHUL�NDODQ���¶OLN�NÕVPÕQÕ� LQRUJDQLN� L\RQODU��
VHUXP� HOHPDQODUÕ�� HQ]LPOHU� YH� VDOJÕVDO� JOLNRSURWHLQOHU�
ROXúWXUXU��%XQODUÕQ�\DQÕQGD�RUDO�PXNR]D�WUDQVXGDQW�K�FUHOHUL��
EDNWHULOHU��YLU�VOHU���VW�VROXQXP�\ROX�VHNUHV\RQODUÕ��JDVWURLQ-
WHVWLQDO�UHIO��VÕYÕVÕ��HNVWUDVHO�OHU�VÕYÕ�YH�GLú�HWL�ROX÷X�VÕYÕVÕ�GD�
W�N�U�÷�Q� LoHULVLQH� GÕúDUÕGDQ� NDWÕOÕU��7�N�U�N�� KDVWDOÕNODUÕQ�
HUNHQ� WDQÕVÕQGD� |QHPOL� ELU� VÕYÕ� ND\QD÷ÕGÕU�� øoHUGL÷L� VHUXP�
NRPSRPHQWOHUL�� NDURWLG� DUWHULQLQ� ORNDO� GDPDU� D÷ÕQGDQ� HOGH�
HGLOLU� YH� VLVWHPDWLN� GRODúÕPGD� EXOXQDQ� ELUoRN� PROHN�OGHQ�
]HQJLQGLU� ������ 7�N�U�N�� VDNODPD�� WRSODPD�� J|QGHUPH� YH�
KDFLPOL�|UQHNOHQGLUPH�DoÕVÕQGDQ�VHUXP�YH��UH\H�J|UH�GDKD�
HNRQRPLNWLU��0ROHN�OHU�WHúKLVOHU�NOLQLN�X\JXODPDODUGD�|QHP�
ND]DQPÕú� ROPDVÕQD� UD÷PHQ� WDQÕ\Õ� ]RUODúWÕUÕFÕ� IDNW|UOHU��
KDVWDOÕ÷D� |]J�� PROHN�OHU� EL\REHOLUWHoOHULQ� HNVLNOL÷L� YH�
KDVVDV�� NXOODQÕOPDVÕ� NROD\�� SRUWDWLI� SODWIRUP� HNVLNOL÷L�
PROHN�OHU�WDQÕQÕQ�JHUoHNOHúWLULOPHVLQL�VÕQÕUODU�������

Tümör Biyobelirteçleri
%L\REHOLUWHo��8OXVDO�.DQVHU�(QVWLW�V���7KH�1DWLRQDO�&DQFHU�
,QVWLWXWH��1&,��WDUDIÕQGDQ�NDQ��Y�FXW�VÕYÕODUÕ�YH\D�GRNXODUGD�
EXOXQDQ��QRUPDO�DQRUPDO�ELU�GXUXP�YH\D�KDVWDOÕ÷ÕQ�J|VWHUJH-
VL�RODQ�EL\RORMLN�ELU�PROHN�O�RODUDN�WDQÕPODQPDNWDGÕU��/HKWR�
YH� 3RQWpQ�� W�P|U� EL\REHOLUWHoOHULQL� �VSHVLILN�� \HQL� YH\D�
\DSÕVDO� RODUDN� GH÷LúWLULOPLú� K�FUHVHO�PDNURPROHN�OOHU� YH\D�
PDOLJQ� �YH� ED]Õ� GXUXPODUGD� EHQLJQ�� QHRSODVWLN� K�FUHOHUOH�
LOLúNLOL�� JHoLFL�� X]DPVDO� YH\D� NDQWLWDWLI� RODUDN� GH÷LúWLULOPLú�
QRUPDO�PROHN�OOHU��RODUDN�WDQÕPODPÕúWÕU������
.OLQLN�NXOODQÕPD�VXQXODFDN�W�P|U�EHOLUWHoOHUL��KHU�GXUXPGD�
JHoHUOL�RODQ�EHOLUOL�|]HOOLNOHUH�VDKLS�ROPDOÕGÕU��øGHDO�ELU�W�P|U�
EHOLUWHFL�DúD÷ÕGDNL�NULWHUOHUL�NDUúÕODPDOÕGÕU�������
���.ROD\FD�HOGH�HGLOHQ�Y�FXW�VÕYÕODUÕQGD�|Oo�OPHVL�NROD\�
����YH�XFX]�ROPDOÕ��
���dDOÕúÕODQ�W�P|UH�|]J��ROPDOÕ�YH�JHQHOOLNOH�RQXQOD�
�����LOLúNLOHQGLULOHELOPHOL�
���%HOLUWHFLQ�SOD]PD�VHYL\HOHUL�LOH�LOLúNLOL�W�P|U�N�WOHVL�
����DUDVÕQGD�VWRNL\RPHWULN�ELU�LOLúNL�ROPDOÕGÕU�
���0LNUR�PHWDVWD]ODUÕQ�YDUOÕ÷ÕQGD��\DQL�NOLQLN�YH\D�
����KDOLKD]ÕUGD�PHYFXW�WDQÕ�\|QWHPOHULQLQ�YDUOÕ÷ÕQÕ�
����J|VWHUPHGL÷L�ELU�DúDPDGD��DQRUPDO�SOD]PD�VHYL\HVL�
����LGUDU�VHYL\HVL�YH\D�KHU�LNLVLQH�GH�VDKLS�ROPDOÕ�
���'DOJDODQPDODUD�PDUX]�NDOPD\DQ�SOD]PD�VHYL\HOHUL�
����LGUDU�VHYL\HOHUL�YH\D�KHU�LNLVL�VWDELO�ROPDOÕ�
<XNDUÕ�\HU�DODQ�NULWHUOHUH�HN�RODUDN�.DSODQ�YH�3HVFH������
\ÕOÕQGD�DúD÷ÕGDNL�PDGGHOHUL�HNOHPLúWLU������
���1LKDL�UHN�UUHQV�JHOLúLPL�LoLQ�GDKD�\�NVHN�YH\D
����GDKD�G�ú�N�ELU�ULVN�|QJ|UPHOLGLUOHU�
���=DPDQ�LoLQGH�W�P|U�Q�PHYFXW�GXUXPX�GH÷LúWLNoH
����GH÷LúPHOLGLUOHU�
���.OLQLN�RODUDN�VDSWDQDELOLU�KDOH�JHOPHGHQ�|QFH�
����WDKPLQ�HGLOHELOLU�ROPDOÕGÕUODU�

Oral malignitelerde tükürük biyobelirteçleri
%L\REHOLUWHoOHU� QRUPDO� EL\RORMLN� V�UHFL�� GRNXGDNL� SDWRORMLN�
V�UHFL� YH\D� WHUDS|WLN� P�GDKDOH\H� \DQÕWÕ� |Oo�OHELOLU� ELU�
úHNLOGH� \DQVÕWDELOHQ� LúDUHWOHUGLU�� D÷Õ]� ERúOX÷XQGDQ� X]DNWD��
PDOLJQ� W�P|UOHUL� �PHPH� YH� JDVWURLQWHVWLQDO� NDQVHU�� RODQ�
KDVWDODUGD� W�N�U�N� NDOOLNUHLQ� DNWLYLWHVL� DQODPOÕ� RODUDN� GDKD�
\�NVHN�EXOXQPXúWXU�������&KHQ�YH�DUN��������\ÕOÕQGD�\XPXU�
WDOÕN� NDQVHUL� RODQ� KDVWDODUÕQ� EHOLUOHQPHVLQGH� W�N�U�N�
WDKOLOOHULQLQ� \DUDUOÕ� ROXS� ROPD\DFD÷ÕQÕ� DUDúWÕUPDN� DPDFÕ\OD�
\DSWÕNODUÕ� oDOÕúPDGD� W�N�U�N�&$� ���
LQ� \XPXUWDOÕN� NDQVHUL�
RODQ� KDVWDODUGD� \�NVHOGL÷LQL� EHOLUWPLúWLU� ������ ����¶OHULQ�
EDúÕQGD�6WUHFNIXV�YH�DUN��PHPH�NDUVLQRPODUÕ� LoLQ� LON� WHVSLW�
HGLOHQ� W�N�U�N� EL\REHOLUWHoL� RODQ� +HU�� �� QHX
\X� YH� D\UÕFD�
&$�����G�]H\LQGHNL�DUWÕúÕ�ELOGLUGLOHU�������6FKDSKHU�YH�DUN��
W�N�U�N�EH]L�W�P|UOHULQGH�GDKD�\�NVHN�W�N�U�N�OHSWLQ�G�]H\-
OHULQL�� � =KDQJ� YH� PHVOHNWDúODUÕ� ����� \ÕOÕQGD�� � SDQNUHDV�
NDQVHUL� KDVWDODUÕQÕ� SDQNUHDWLW� YH� NRQWURO� GHQHNOHULQGHQ�
D\ÕUDELOHQ�P51$�EL\REHOLUWHoOHUL�EHOLUOHGLOHU����������7DEOR�
,¶GH� oHúLWOL� PDOLJQLWHOHU� LoLQ� VSHVLILN� RODQ� W�N�U�N� W�P|U�
EL\REHOLUWHoOHUL� |]HWOHQPLúWLU� ������ %X� QHGHQOH� W�N�U�N�
DQDOL]L�� |QOHPH�� L]OHPH�� WDQÕ� YH� SURJQR]� LoLQ� HWNLOL� ELU�
VHoHQHNWLU� YH� W�N�U�N� WDQÕ� DUDoODUÕ�� |]HOOLNOH� \�NVHN� ULVNOL�
SUHNDQVHU|]�YH�NDQVHU�JUXSODUÕQD�VDKLS�KDVWDODUÕQ�EHOLUOHQPH-
VLQGH�E�\�N�|QHP�WDúÕPDNWDGÕU�

Tablo I :dHúLWOL�PDOLJQLWHOHUGH�W�N�U�N�W�P|U�EL\REHOLUWHoOHUL�����

)ɦÜb�SIV[MZTMZQVQV�\IVÜ[Ü�QtQV�\�S�Z�S
biyobelirteçleri
7�N�U�N�� SURWHLQOHU�� '1$��P51$�� NOLQLN� YH� WUDQVODV\RQHO�
X\JXODPDODU�LoLQ�SRWDQVL\HO�EL\REHOLUWHoOHU�RODELOHFHN�oHúLWOL�
PHWDEROLWOHU�JLEL�ELU�GL]L�DQDOLW�LoHULU�������.DQVHU�K�FUHOHUL-
QLQ� G|Q�ú�P��� K�FUHVHO� SUROLIHUDV\RQ� YH� IDUNOÕODúPD� LoLQ�
KD\DWL�KDOH�JHOHQ�ELU�GL]L�JHQLQ�\XNDUÕ�YH�DúD÷Õ�G�]HQOHQPH-
VLQGHQ� �XS�GRZQ� UHJ�ODV\RQ�� ROXúDQ� YH� LOHUOH\HQ� NDUPDúÕN�
VRQXoODU� J|VWHULU�� .DQVHU� EL\REHOLUWHoOHUL� EL\RPROHN�OHU��
KDVWDOÕN� HYUHVL� YH� GL÷HU� NULWHUOHUH� J|UH� VÕQÕIODQGÕUÕODELOLU�
�ùHNLO�����

ùHNLO����2UDO�NDQVHUOHU�EL\REHOLUWHoOHULQLQ�VÕQÕIODQGÕUÕOPDVÕ

26+.�LoLQ�W�N�U�N�EL\REHOLUWHoOHUL�JHQHO�RODUDN�SURWHRPLN��
WUDQVNULSWRPLN��JHQRPLN�HSLJHQRPLN��PHWDEROLN�YH�PLNUREL-
\RWD�WHPHOOL�EL\REHOLUWHoOHUGLU��ùHNLO�����

ùHNLO����7�N�U�N��D÷Õ]�NDQVHULQLQ�HUNHQ�WHúKLVLQGH�\�NVHN�ID\GD�LQGHNVLQH���
�������������VDKLS�JHQLú�ELU�EL\REHOLUWHo�\HOSD]HVL�LoHULU�����
%X� QHGHQOH�� QRQ�LQYD]LY� ELU� WDQÕ� WHVWL�� W�N�U�N� SURWHRPX��
WUDQVNULSWRP��JHQRP��HSLJHQRP��PHWDERORP�YH\D�PLNUREL\-
RPGDNL�YH\D�EXQODUÕQ�EHQ]HUVL]�NRPELQDV\RQXQGDNL�GH÷LúLN-
OLNOHUL� WDQÕPOD\DUDN�26+.
� QX� VDSWDPDN� LoLQ� WDVDUODQDELOLU�

������ 7�N�U�NWHNL� DQDOLWOHULQ� oR÷XQXQ� NRQVDQWUDV\RQXQXQ��
NDQGDNL� QLVSL� NRQVDQWUDV\RQODUÕQD� NÕ\DVOD� |QHPOL� |Oo�GH�
GDKD�G�ú�N�ROPDVÕ� VÕQÕUODPDODUD�QHGHQ�ROPDN�ELUOLNWH�� D÷Õ]�
NDQVHUL\OH� LOJLOL� RODUDN�� DQDOLWOHULQ� oR÷X� W�P|U� E|OJHVLQGHQ�
ORNDO�RODUDN�VDOÕQGÕ÷Õ�LoLQ�EX�FLGGL�ELU�VÕQÕUODPD�ROPD\DELOLU�
�����

Proteomik biyobelirteçler
*�Q�P�]GH�� ����
GHQ� ID]OD� SURWHLQLQ� W�N�U�N� SURWHRPXQX�
ROXúWXUGX÷X�ELOLQPHNWHGLU�������<X�YH�DUN�
Õ�\DNÕQ�WDULKOL�ELU�
oDOÕúPDODUÕQGD��PHYFXW�OLWHUDW�U�Q�GLNNDWOLFH�LQFHOHQPHVLQLQ�
DUGÕQGDQ�� 26+.
� XQ� SRWDQVL\HO� EL\REHOLUWHoOHUL� RODUDN� ���
SURWHLQ�EHOLUOHPLúOHUGLU�������7DEOR�,,¶GH�26+.�LoLQ�X\DUÕO-
PDPÕú� W�N�U�NWH� WDQÕODQPÕú� ED]Õ� SURWHLQ� EL\REHOLWHoOHUL�
J|VWHULOPLúWLU������

Tablo II: 2UDO�6NXDP|]�+�FUHOL�.DUVLQRP��26+.��7HVSLWL�LoLQ�
�����������������8\DUÕOPDPÕú�7�N�U�NWH�7DQÕPODQDQ�3URWHLQ�%L\REHOLUWHoOHUL�����

 

26+.� KDVWDODUÕQGD� IDUNOÕ� úHNLOGH� LIDGH� HGLOHQ� W�N�U�N�
SURWHLQOHUL�úXQODUÕ�LoHULU�
+�FUH� \�]H\L� SURWHLQOHUL� �&'��VRO�� NDQVHU� DQWLMHQL� �����

NDUVLQRHPEUL\RQLN� DQWLMHQ�� NDUVLQRPOD� LOLúNLOL� DQWLMHQ� �����
K�FUH� LVNHOHWL� IUDJPDQODUÕ� �&<)5$� ������ GRNX� SROLSHSWLW�
DQWLMHQL�YE����K�FUH�LoL�SURWHLQOHU��oLQNR�SDUPDN�SURWHLQL�����
SHSWLGL�� 0DF��� ED÷OD\ÕFÕ� SURWHLQ�� ��� PDWULV� PHWDOORSURWHLQ-
D]ODU� JLEL� SURWHD]ODU�� LOWLKDSOD� LOLúNLOL� SURWHLQOHU� �VLWRNLQOHU��
&�UHDNWLI� SURWHLQ�� GHIHQVLQ���� YE� ������$÷Õ]� NDQVHUL� KDVWD-
ODUÕQGD�� VD÷OÕNOÕ� J|Q�OO�OHU� YH� 230%¶D� �RUDO� SRWDQVL\HO�
PDOLJQ� ER]XNOXNODU�� NÕ\DVOD� WRSODP� W�N�U�N� SURWHLQOHUL� YH�
WRSODP� W�N�U�N� SURWHLQL� VD\ÕVÕ� \�NVHOLU� ������ 7�N�U�N�
SURWHLQOHUL��26+.
�XQ�HUNHQ�WHVSLWLQH�\DUGÕPFÕ�RODELOLU�

Tükürükte genomik biyobelirteçler
7�P|U�Q�EDúODPDVÕQGDQ�EHOLUOL�JHQHWLN�GH÷LúLNOLNOHU�VRUXP-
OXGXU��7DEOR�,,,
�GH�J|VWHULOGL÷L�JLEL�oHúLWOL�W�P|UH�|]J��JHQR-
PLN� EL\REHOLUWHoOHU� UDSRU� HGLOPLú� YH� WDQÕPODQPÕúWÕU�� '1$��
VRPDWLN�PXWDV\RQODUGD�� DQRUPDO� SURPRWHU�PHWLODV\RQXQGD��
PLNURVDWHOOLW� GH÷LúLPLQGH�� W�P|UOH� LOLúNLOL� YLUDO� '1$
QÕQ�
YDUOÕ÷ÕQGD� YH�PLWRNRQGUL\DO� '1$�PXWDV\RQODUÕQGD� S��� YH�
W�P|U� EDVNÕOD\ÕFÕ� JHQOHU� JLEL� W�P|UH� |]J�� |]HOOLNOHUL�
J|VWHUPH�NDELOL\HWLQH�VDKLSWLU������
$\UÕFD� oDOÕúPDODU�� NURPR]RP� oLIWOHULQGHQ� ELULQGH� JHQRPLN�
PDWHU\DO� ND\EÕQD� VDKLS� ROGX÷X� ELOLQHQ� KHWHUR]LJRWOXN�
ND\EÕQÕQ� ROGX÷XQX� J|VWHUPLúWLU�� %LUNDo� UDSRU�� WDQÕQPÕú� ELU�
LQVDQ�EDVNÕOD\ÕFÕ�JHQLQ�EXOXQGX÷X�E|OJHOHUGHNL�KHWHUR]LJRW-
OXN�|]HOOL÷LQLQ�ND\EÕQÕQ��+g.��GH÷LúPH�RODVÕOÕ÷Õ�HQ�\�NVHN�
RODQ� SUHPDOLJQ� OH]\RQXQ� HUNHQ� ELU� J|VWHUJHVL� ROGX÷XQX�
J|VWHUPLúWLU�� 'DKDVÕ� GL÷HU� oDOÕúPDODU�� �S�� �T�� ��T� YH� ��S�
NURPR]RPODUÕQGD� VÕN� J|U�OHQ�+g.¶�Q� RUDO� NDUVLQRMHQH]GH�
HUNHQ�ELU�ROXúXP�ROGX÷XQX�J|VWHUGL��0LWRNRQGUL\DO�'1$
QÕQ�
PXWDV\RQODUÕ��W�N�U�NWH�SXO�SXO�G|N�OP�ú�26+.�K�FUHOHUL-
QLQ�VDSWDQPDVÕ�LoLQ�GH�GH÷HUOL�ROPXúWXU������
dHúLWOL� JHQOHULQ� SURPRWHU� KLSHUPHWLODV\RQX�� EDú� YH� ER\XQ�
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NDW�GDKD�ID]OD�HWNLOHQLU�������26+.¶XQ�IDUNOÕODúPD�GHUHFHOHU-
LQH� J|UH� �o� DOW� WLSL� WDQÕPODQPÕúWÕU�����¶WHQ� ID]OD� NHUDWLQL-
]DV\RQ�J|VWHUL\RUVD�L\L�GLIHUDQVL\H����������DUDVÕ�NHUDWLQL-
]DV\RQ�J|VWHUL\RUVD�RUWD�GHUHFHOL�GLIHUDQVL\H�YH����¶WHQ�D]�
GLIHUDQVL\DV\RQ� J|VWHUL\RUVD� N|W�� GLIHUDQVL\H� VNXRP|]�
K�FUHOL�NDUVLQRP�RODUDN�DGODQGÕUÕOÕU������(WL\RORMLVLQGH�VLJDUD��
DONRO�� oL÷QHQHELOLU� W�W�Q� JLEL� NURQLN� LUULWDV\RQD� QHGHQ� RODQ�
DOÕúNDQOÕNODU�\HU�DOÕU�������

7ZIT�SIV[MZTMZLM�\IVÜ�a�V\MUTMZQ
2UDO� NDYLWH�� LQVSHNVL\RQOD� PXD\HQH\H� X\JXQ� ELU� DODQ�
ROGX÷XQGDQ� LON� WDQÕ� YH� HYUHOHPHGH� NOLQLN� PXD\HQH� UXWLQL�
�LQVSHNVL\RQ� YH� SDOSDV\RQ�� NODVLNWLU� ������ 2UDO� NDQVHUOHU�
NOLQLN� EXOJX� ROPDNVÕ]ÕQ� KÕ]OD� LOHUOH\HELOGLNOHUL� LoLQ� NOLQLN�
PXD\HQH�J|U�QW�OHPH�PHWRWODUÕ�LOH�WDPDPODQPDOÕGÕU��2UDO�YH�
RURIDULQJHDO�NDQVHUOHULQ�J|U�QW�OHQPHVL�HQ�\D\JÕQ�RODUDN�EDú�
YH� ER\QXQ� JHOLúPLú� NRQWUDVWOÕ� YH� NRQWUDVWVÕ]� ELOJLVD\DUOÕ�
WRPRJUDILN� �%7�� WDUDPDVÕQÕ�� PDQ\HWLN� UH]RQDQV� J|U�QW�OH-
PH\L��05*��YH���YH\D�WDP�GH÷HUOHQGLUPH�LoLQ�ELUOHúWLULOPLú�
%7���SR]LWURQ�HPLV\RQ�WRPRJUDILVLQL��%7���3(7��LoHULU�������
$UGÕQGDQ�EL\RSVL�YH�KLVWRSDWRORMLN�GH÷HUOHQGLUPHOHU�\DSÕOÕU��
%L\RSVL�LOH�WDQÕ�HUNHQ�G|QHP�NDQVHU�WHúKLVLQGH�DOWÕQ�VWDQGDUW-
WÕU��$QFDN�LQYD]LY�ELU�\|QWHP�ROGX÷X�LoLQ�JHQHO�SRS�ODV\RQGD�
WDUDPD� \DSPDN� P�PN�Q� GH÷LOGLU�� 7�N�U�÷�Q� WDQÕ� LoLQ�
NXOODQÕOPDVÕ�LON�NH]�����
GD�-HQ]DQR�YH�DUN��WDUDIÕQGDQ�X]DN�
W�P|UOHUL�WDUDPDN�LoLQGLU�������øoHULVLQGH�EDUÕQGÕUGÕ÷Õ�VSHVL-
ILN� EL\RORMLN� EHOLUWHoOHU� LOH� ELU� oRN� VLVWHPLN� KDVWDOÕ÷ÕQ�
WHúKLVLQGH�YH�PDOLJQLWHOHULQ� HUNHQ� WDQÕVÕQGD�|QHPOL� ELU� WDQÕ�
\|QWHPL�RODUDN�NXOODQÕOPDNWDGÕU�������

<�S�Z�ɦ�V�SWUXWbQ[aWV]
7�N�U�N���oLIW�PDMRU��SDURWLV��VXEPDQGLEXODU��VXEOLQJXDO��YH�
oRN� VD\ÕGD�PLQ|U� W�N�U�N� EH]OHULQGHQ� VDOJÕODQDQ� DVLGLN� ELU�
VÕYÕGÕU�������&DQOÕ�RUJDQL]PDODU�WDUDIÕQGDQ��UHWLOHQ��PLNURRU-
JDQL]PDODUÕQ�NDUÕúÕPÕ�LOH�ROXúDQ�VÕYÕODU�EL\RDNÕúNDQODU�RODUDN�
WDQÕPODQPDNWDGÕU�� .DQ�� VHUXP�� �UH�� LQWHUVWLV\HO� VÕYÕ� JLEL�
W�N�U�N� GH� EL\RDNÕúNDQODUD� |UQHN� ROXúWXUXU�� 7�N�U�N��
����±����� J�PO� DUDVÕQGD� GH÷LúHQ� ELU� \R÷XQOX÷D� VDKLSWLU��
øQVDQODU�RUWDODPD�����P/�GN�DNÕú�KÕ]ÕQGD��J�QGH������� OLWUH�
VHU|]�YH�P�N|]�W�N�U�÷���UHWLUOHU�������7�N�U�÷�Q�\DNODúÕN�
���¶X�VX�ROXS�JHUL�NDODQ���¶OLN�NÕVPÕQÕ� LQRUJDQLN� L\RQODU��
VHUXP� HOHPDQODUÕ�� HQ]LPOHU� YH� VDOJÕVDO� JOLNRSURWHLQOHU�
ROXúWXUXU��%XQODUÕQ�\DQÕQGD�RUDO�PXNR]D�WUDQVXGDQW�K�FUHOHUL��
EDNWHULOHU��YLU�VOHU���VW�VROXQXP�\ROX�VHNUHV\RQODUÕ��JDVWURLQ-
WHVWLQDO�UHIO��VÕYÕVÕ��HNVWUDVHO�OHU�VÕYÕ�YH�GLú�HWL�ROX÷X�VÕYÕVÕ�GD�
W�N�U�÷�Q� LoHULVLQH� GÕúDUÕGDQ� NDWÕOÕU��7�N�U�N�� KDVWDOÕNODUÕQ�
HUNHQ� WDQÕVÕQGD� |QHPOL� ELU� VÕYÕ� ND\QD÷ÕGÕU�� øoHUGL÷L� VHUXP�
NRPSRPHQWOHUL�� NDURWLG� DUWHULQLQ� ORNDO� GDPDU� D÷ÕQGDQ� HOGH�
HGLOLU� YH� VLVWHPDWLN� GRODúÕPGD� EXOXQDQ� ELUoRN� PROHN�OGHQ�
]HQJLQGLU� ������ 7�N�U�N�� VDNODPD�� WRSODPD�� J|QGHUPH� YH�
KDFLPOL�|UQHNOHQGLUPH�DoÕVÕQGDQ�VHUXP�YH��UH\H�J|UH�GDKD�
HNRQRPLNWLU��0ROHN�OHU�WHúKLVOHU�NOLQLN�X\JXODPDODUGD�|QHP�
ND]DQPÕú� ROPDVÕQD� UD÷PHQ� WDQÕ\Õ� ]RUODúWÕUÕFÕ� IDNW|UOHU��
KDVWDOÕ÷D� |]J�� PROHN�OHU� EL\REHOLUWHoOHULQ� HNVLNOL÷L� YH�
KDVVDV�� NXOODQÕOPDVÕ� NROD\�� SRUWDWLI� SODWIRUP� HNVLNOL÷L�
PROHN�OHU�WDQÕQÕQ�JHUoHNOHúWLULOPHVLQL�VÕQÕUODU�������

Tümör Biyobelirteçleri
%L\REHOLUWHo��8OXVDO�.DQVHU�(QVWLW�V���7KH�1DWLRQDO�&DQFHU�
,QVWLWXWH��1&,��WDUDIÕQGDQ�NDQ��Y�FXW�VÕYÕODUÕ�YH\D�GRNXODUGD�
EXOXQDQ��QRUPDO�DQRUPDO�ELU�GXUXP�YH\D�KDVWDOÕ÷ÕQ�J|VWHUJH-
VL�RODQ�EL\RORMLN�ELU�PROHN�O�RODUDN�WDQÕPODQPDNWDGÕU��/HKWR�
YH� 3RQWpQ�� W�P|U� EL\REHOLUWHoOHULQL� �VSHVLILN�� \HQL� YH\D�
\DSÕVDO� RODUDN� GH÷LúWLULOPLú� K�FUHVHO�PDNURPROHN�OOHU� YH\D�
PDOLJQ� �YH� ED]Õ� GXUXPODUGD� EHQLJQ�� QHRSODVWLN� K�FUHOHUOH�
LOLúNLOL�� JHoLFL�� X]DPVDO� YH\D� NDQWLWDWLI� RODUDN� GH÷LúWLULOPLú�
QRUPDO�PROHN�OOHU��RODUDN�WDQÕPODPÕúWÕU������
.OLQLN�NXOODQÕPD�VXQXODFDN�W�P|U�EHOLUWHoOHUL��KHU�GXUXPGD�
JHoHUOL�RODQ�EHOLUOL�|]HOOLNOHUH�VDKLS�ROPDOÕGÕU��øGHDO�ELU�W�P|U�
EHOLUWHFL�DúD÷ÕGDNL�NULWHUOHUL�NDUúÕODPDOÕGÕU�������
���.ROD\FD�HOGH�HGLOHQ�Y�FXW�VÕYÕODUÕQGD�|Oo�OPHVL�NROD\�
����YH�XFX]�ROPDOÕ��
���dDOÕúÕODQ�W�P|UH�|]J��ROPDOÕ�YH�JHQHOOLNOH�RQXQOD�
�����LOLúNLOHQGLULOHELOPHOL�
���%HOLUWHFLQ�SOD]PD�VHYL\HOHUL�LOH�LOLúNLOL�W�P|U�N�WOHVL�
����DUDVÕQGD�VWRNL\RPHWULN�ELU�LOLúNL�ROPDOÕGÕU�
���0LNUR�PHWDVWD]ODUÕQ�YDUOÕ÷ÕQGD��\DQL�NOLQLN�YH\D�
����KDOLKD]ÕUGD�PHYFXW�WDQÕ�\|QWHPOHULQLQ�YDUOÕ÷ÕQÕ�
����J|VWHUPHGL÷L�ELU�DúDPDGD��DQRUPDO�SOD]PD�VHYL\HVL�
����LGUDU�VHYL\HVL�YH\D�KHU�LNLVLQH�GH�VDKLS�ROPDOÕ�
���'DOJDODQPDODUD�PDUX]�NDOPD\DQ�SOD]PD�VHYL\HOHUL�
����LGUDU�VHYL\HOHUL�YH\D�KHU�LNLVL�VWDELO�ROPDOÕ�
<XNDUÕ�\HU�DODQ�NULWHUOHUH�HN�RODUDN�.DSODQ�YH�3HVFH������
\ÕOÕQGD�DúD÷ÕGDNL�PDGGHOHUL�HNOHPLúWLU������
���1LKDL�UHN�UUHQV�JHOLúLPL�LoLQ�GDKD�\�NVHN�YH\D
����GDKD�G�ú�N�ELU�ULVN�|QJ|UPHOLGLUOHU�
���=DPDQ�LoLQGH�W�P|U�Q�PHYFXW�GXUXPX�GH÷LúWLNoH
����GH÷LúPHOLGLUOHU�
���.OLQLN�RODUDN�VDSWDQDELOLU�KDOH�JHOPHGHQ�|QFH�
����WDKPLQ�HGLOHELOLU�ROPDOÕGÕUODU�

Oral malignitelerde tükürük biyobelirteçleri
%L\REHOLUWHoOHU� QRUPDO� EL\RORMLN� V�UHFL�� GRNXGDNL� SDWRORMLN�
V�UHFL� YH\D� WHUDS|WLN� P�GDKDOH\H� \DQÕWÕ� |Oo�OHELOLU� ELU�
úHNLOGH� \DQVÕWDELOHQ� LúDUHWOHUGLU�� D÷Õ]� ERúOX÷XQGDQ� X]DNWD��
PDOLJQ� W�P|UOHUL� �PHPH� YH� JDVWURLQWHVWLQDO� NDQVHU�� RODQ�
KDVWDODUGD� W�N�U�N� NDOOLNUHLQ� DNWLYLWHVL� DQODPOÕ� RODUDN� GDKD�
\�NVHN�EXOXQPXúWXU�������&KHQ�YH�DUN��������\ÕOÕQGD�\XPXU�
WDOÕN� NDQVHUL� RODQ� KDVWDODUÕQ� EHOLUOHQPHVLQGH� W�N�U�N�
WDKOLOOHULQLQ� \DUDUOÕ� ROXS� ROPD\DFD÷ÕQÕ� DUDúWÕUPDN� DPDFÕ\OD�
\DSWÕNODUÕ� oDOÕúPDGD� W�N�U�N�&$� ���
LQ� \XPXUWDOÕN� NDQVHUL�
RODQ� KDVWDODUGD� \�NVHOGL÷LQL� EHOLUWPLúWLU� ������ ����¶OHULQ�
EDúÕQGD�6WUHFNIXV�YH�DUN��PHPH�NDUVLQRPODUÕ� LoLQ� LON� WHVSLW�
HGLOHQ� W�N�U�N� EL\REHOLUWHoL� RODQ� +HU�� �� QHX
\X� YH� D\UÕFD�
&$�����G�]H\LQGHNL�DUWÕúÕ�ELOGLUGLOHU�������6FKDSKHU�YH�DUN��
W�N�U�N�EH]L�W�P|UOHULQGH�GDKD�\�NVHN�W�N�U�N�OHSWLQ�G�]H\-
OHULQL�� � =KDQJ� YH� PHVOHNWDúODUÕ� ����� \ÕOÕQGD�� � SDQNUHDV�
NDQVHUL� KDVWDODUÕQÕ� SDQNUHDWLW� YH� NRQWURO� GHQHNOHULQGHQ�
D\ÕUDELOHQ�P51$�EL\REHOLUWHoOHUL�EHOLUOHGLOHU����������7DEOR�
,¶GH� oHúLWOL� PDOLJQLWHOHU� LoLQ� VSHVLILN� RODQ� W�N�U�N� W�P|U�
EL\REHOLUWHoOHUL� |]HWOHQPLúWLU� ������ %X� QHGHQOH� W�N�U�N�
DQDOL]L�� |QOHPH�� L]OHPH�� WDQÕ� YH� SURJQR]� LoLQ� HWNLOL� ELU�
VHoHQHNWLU� YH� W�N�U�N� WDQÕ� DUDoODUÕ�� |]HOOLNOH� \�NVHN� ULVNOL�
SUHNDQVHU|]�YH�NDQVHU�JUXSODUÕQD�VDKLS�KDVWDODUÕQ�EHOLUOHQPH-
VLQGH�E�\�N�|QHP�WDúÕPDNWDGÕU�

Tablo I :dHúLWOL�PDOLJQLWHOHUGH�W�N�U�N�W�P|U�EL\REHOLUWHoOHUL�����

)ɦÜb�SIV[MZTMZQVQV�\IVÜ[Ü�QtQV�\�S�Z�S
biyobelirteçleri
7�N�U�N�� SURWHLQOHU�� '1$��P51$�� NOLQLN� YH� WUDQVODV\RQHO�
X\JXODPDODU�LoLQ�SRWDQVL\HO�EL\REHOLUWHoOHU�RODELOHFHN�oHúLWOL�
PHWDEROLWOHU�JLEL�ELU�GL]L�DQDOLW�LoHULU�������.DQVHU�K�FUHOHUL-
QLQ� G|Q�ú�P��� K�FUHVHO� SUROLIHUDV\RQ� YH� IDUNOÕODúPD� LoLQ�
KD\DWL�KDOH�JHOHQ�ELU�GL]L�JHQLQ�\XNDUÕ�YH�DúD÷Õ�G�]HQOHQPH-
VLQGHQ� �XS�GRZQ� UHJ�ODV\RQ�� ROXúDQ� YH� LOHUOH\HQ� NDUPDúÕN�
VRQXoODU� J|VWHULU�� .DQVHU� EL\REHOLUWHoOHUL� EL\RPROHN�OHU��
KDVWDOÕN� HYUHVL� YH� GL÷HU� NULWHUOHUH� J|UH� VÕQÕIODQGÕUÕODELOLU�
�ùHNLO�����

ùHNLO����2UDO�NDQVHUOHU�EL\REHOLUWHoOHULQLQ�VÕQÕIODQGÕUÕOPDVÕ

26+.�LoLQ�W�N�U�N�EL\REHOLUWHoOHUL�JHQHO�RODUDN�SURWHRPLN��
WUDQVNULSWRPLN��JHQRPLN�HSLJHQRPLN��PHWDEROLN�YH�PLNUREL-
\RWD�WHPHOOL�EL\REHOLUWHoOHUGLU��ùHNLO�����

ùHNLO����7�N�U�N��D÷Õ]�NDQVHULQLQ�HUNHQ�WHúKLVLQGH�\�NVHN�ID\GD�LQGHNVLQH���
�������������VDKLS�JHQLú�ELU�EL\REHOLUWHo�\HOSD]HVL�LoHULU�����
%X� QHGHQOH�� QRQ�LQYD]LY� ELU� WDQÕ� WHVWL�� W�N�U�N� SURWHRPX��
WUDQVNULSWRP��JHQRP��HSLJHQRP��PHWDERORP�YH\D�PLNUREL\-
RPGDNL�YH\D�EXQODUÕQ�EHQ]HUVL]�NRPELQDV\RQXQGDNL�GH÷LúLN-
OLNOHUL� WDQÕPOD\DUDN�26+.
� QX� VDSWDPDN� LoLQ� WDVDUODQDELOLU�

������ 7�N�U�NWHNL� DQDOLWOHULQ� oR÷XQXQ� NRQVDQWUDV\RQXQXQ��
NDQGDNL� QLVSL� NRQVDQWUDV\RQODUÕQD� NÕ\DVOD� |QHPOL� |Oo�GH�
GDKD�G�ú�N�ROPDVÕ� VÕQÕUODPDODUD�QHGHQ�ROPDN�ELUOLNWH�� D÷Õ]�
NDQVHUL\OH� LOJLOL� RODUDN�� DQDOLWOHULQ� oR÷X� W�P|U� E|OJHVLQGHQ�
ORNDO�RODUDN�VDOÕQGÕ÷Õ�LoLQ�EX�FLGGL�ELU�VÕQÕUODPD�ROPD\DELOLU�
�����

Proteomik biyobelirteçler
*�Q�P�]GH�� ����
GHQ� ID]OD� SURWHLQLQ� W�N�U�N� SURWHRPXQX�
ROXúWXUGX÷X�ELOLQPHNWHGLU�������<X�YH�DUN�
Õ�\DNÕQ�WDULKOL�ELU�
oDOÕúPDODUÕQGD��PHYFXW�OLWHUDW�U�Q�GLNNDWOLFH�LQFHOHQPHVLQLQ�
DUGÕQGDQ�� 26+.
� XQ� SRWDQVL\HO� EL\REHOLUWHoOHUL� RODUDN� ���
SURWHLQ�EHOLUOHPLúOHUGLU�������7DEOR�,,¶GH�26+.�LoLQ�X\DUÕO-
PDPÕú� W�N�U�NWH� WDQÕODQPÕú� ED]Õ� SURWHLQ� EL\REHOLWHoOHUL�
J|VWHULOPLúWLU������

Tablo II: 2UDO�6NXDP|]�+�FUHOL�.DUVLQRP��26+.��7HVSLWL�LoLQ�
�����������������8\DUÕOPDPÕú�7�N�U�NWH�7DQÕPODQDQ�3URWHLQ�%L\REHOLUWHoOHUL�����

 

26+.� KDVWDODUÕQGD� IDUNOÕ� úHNLOGH� LIDGH� HGLOHQ� W�N�U�N�
SURWHLQOHUL�úXQODUÕ�LoHULU�
+�FUH� \�]H\L� SURWHLQOHUL� �&'��VRO�� NDQVHU� DQWLMHQL� �����

NDUVLQRHPEUL\RQLN� DQWLMHQ�� NDUVLQRPOD� LOLúNLOL� DQWLMHQ� �����
K�FUH� LVNHOHWL� IUDJPDQODUÕ� �&<)5$� ������ GRNX� SROLSHSWLW�
DQWLMHQL�YE����K�FUH�LoL�SURWHLQOHU��oLQNR�SDUPDN�SURWHLQL�����
SHSWLGL�� 0DF��� ED÷OD\ÕFÕ� SURWHLQ�� ��� PDWULV� PHWDOORSURWHLQ-
D]ODU� JLEL� SURWHD]ODU�� LOWLKDSOD� LOLúNLOL� SURWHLQOHU� �VLWRNLQOHU��
&�UHDNWLI� SURWHLQ�� GHIHQVLQ���� YE� ������$÷Õ]� NDQVHUL� KDVWD-
ODUÕQGD�� VD÷OÕNOÕ� J|Q�OO�OHU� YH� 230%¶D� �RUDO� SRWDQVL\HO�
PDOLJQ� ER]XNOXNODU�� NÕ\DVOD� WRSODP� W�N�U�N� SURWHLQOHUL� YH�
WRSODP� W�N�U�N� SURWHLQL� VD\ÕVÕ� \�NVHOLU� ������ 7�N�U�N�
SURWHLQOHUL��26+.
�XQ�HUNHQ�WHVSLWLQH�\DUGÕPFÕ�RODELOLU�

Tükürükte genomik biyobelirteçler
7�P|U�Q�EDúODPDVÕQGDQ�EHOLUOL�JHQHWLN�GH÷LúLNOLNOHU�VRUXP-
OXGXU��7DEOR�,,,
�GH�J|VWHULOGL÷L�JLEL�oHúLWOL�W�P|UH�|]J��JHQR-
PLN� EL\REHOLUWHoOHU� UDSRU� HGLOPLú� YH� WDQÕPODQPÕúWÕU�� '1$��
VRPDWLN�PXWDV\RQODUGD�� DQRUPDO� SURPRWHU�PHWLODV\RQXQGD��
PLNURVDWHOOLW� GH÷LúLPLQGH�� W�P|UOH� LOLúNLOL� YLUDO� '1$
QÕQ�
YDUOÕ÷ÕQGD� YH�PLWRNRQGUL\DO� '1$�PXWDV\RQODUÕQGD� S��� YH�
W�P|U� EDVNÕOD\ÕFÕ� JHQOHU� JLEL� W�P|UH� |]J�� |]HOOLNOHUL�
J|VWHUPH�NDELOL\HWLQH�VDKLSWLU������
$\UÕFD� oDOÕúPDODU�� NURPR]RP� oLIWOHULQGHQ� ELULQGH� JHQRPLN�
PDWHU\DO� ND\EÕQD� VDKLS� ROGX÷X� ELOLQHQ� KHWHUR]LJRWOXN�
ND\EÕQÕQ� ROGX÷XQX� J|VWHUPLúWLU�� %LUNDo� UDSRU�� WDQÕQPÕú� ELU�
LQVDQ�EDVNÕOD\ÕFÕ�JHQLQ�EXOXQGX÷X�E|OJHOHUGHNL�KHWHUR]LJRW-
OXN�|]HOOL÷LQLQ�ND\EÕQÕQ��+g.��GH÷LúPH�RODVÕOÕ÷Õ�HQ�\�NVHN�
RODQ� SUHPDOLJQ� OH]\RQXQ� HUNHQ� ELU� J|VWHUJHVL� ROGX÷XQX�
J|VWHUPLúWLU�� 'DKDVÕ� GL÷HU� oDOÕúPDODU�� �S�� �T�� ��T� YH� ��S�
NURPR]RPODUÕQGD� VÕN� J|U�OHQ�+g.¶�Q� RUDO� NDUVLQRMHQH]GH�
HUNHQ�ELU�ROXúXP�ROGX÷XQX�J|VWHUGL��0LWRNRQGUL\DO�'1$
QÕQ�
PXWDV\RQODUÕ��W�N�U�NWH�SXO�SXO�G|N�OP�ú�26+.�K�FUHOHUL-
QLQ�VDSWDQPDVÕ�LoLQ�GH�GH÷HUOL�ROPXúWXU������
dHúLWOL� JHQOHULQ� SURPRWHU� KLSHUPHWLODV\RQX�� EDú� YH� ER\XQ�
E|OJHVLQGHNL� ELU� GL]L� NDQVHUGHQ� VRUXPOXGXU�� 5RVDV� YH� DUN��
26+.�KDVWDODUÕQGD� S����0*07�YH\D�'$3�.�JHQOHULQGHQ�
ELULQLQ�DQRUPDO�PHWLODV\RQXQX�ELOGLUPLúOHUGLU��EX�GD�KDVWDOÕN�
Q�NV�Q�Q� L]OHQPHVLQGH�YH�VDSWDQPDVÕQGD�SRWDQVL\HO�RODUDN�
\DUDUOÕGÕU� ������ =KRQJ� YH� DUN�� 26+.
GD� \DUGÕPFÕ� PDUNHU�
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GLIHUDQVL\DV\RQ� J|VWHUL\RUVD� N|W�� GLIHUDQVL\H� VNXRP|]�
K�FUHOL�NDUVLQRP�RODUDN�DGODQGÕUÕOÕU������(WL\RORMLVLQGH�VLJDUD��
DONRO�� oL÷QHQHELOLU� W�W�Q� JLEL� NURQLN� LUULWDV\RQD� QHGHQ� RODQ�
DOÕúNDQOÕNODU�\HU�DOÕU�������

7ZIT�SIV[MZTMZLM�\IVÜ�a�V\MUTMZQ
2UDO� NDYLWH�� LQVSHNVL\RQOD� PXD\HQH\H� X\JXQ� ELU� DODQ�
ROGX÷XQGDQ� LON� WDQÕ� YH� HYUHOHPHGH� NOLQLN� PXD\HQH� UXWLQL�
�LQVSHNVL\RQ� YH� SDOSDV\RQ�� NODVLNWLU� ������ 2UDO� NDQVHUOHU�
NOLQLN� EXOJX� ROPDNVÕ]ÕQ� KÕ]OD� LOHUOH\HELOGLNOHUL� LoLQ� NOLQLN�
PXD\HQH�J|U�QW�OHPH�PHWRWODUÕ�LOH�WDPDPODQPDOÕGÕU��2UDO�YH�
RURIDULQJHDO�NDQVHUOHULQ�J|U�QW�OHQPHVL�HQ�\D\JÕQ�RODUDN�EDú�
YH� ER\QXQ� JHOLúPLú� NRQWUDVWOÕ� YH� NRQWUDVWVÕ]� ELOJLVD\DUOÕ�
WRPRJUDILN� �%7�� WDUDPDVÕQÕ�� PDQ\HWLN� UH]RQDQV� J|U�QW�OH-
PH\L��05*��YH���YH\D�WDP�GH÷HUOHQGLUPH�LoLQ�ELUOHúWLULOPLú�
%7���SR]LWURQ�HPLV\RQ�WRPRJUDILVLQL��%7���3(7��LoHULU�������
$UGÕQGDQ�EL\RSVL�YH�KLVWRSDWRORMLN�GH÷HUOHQGLUPHOHU�\DSÕOÕU��
%L\RSVL�LOH�WDQÕ�HUNHQ�G|QHP�NDQVHU�WHúKLVLQGH�DOWÕQ�VWDQGDUW-
WÕU��$QFDN�LQYD]LY�ELU�\|QWHP�ROGX÷X�LoLQ�JHQHO�SRS�ODV\RQGD�
WDUDPD� \DSPDN� P�PN�Q� GH÷LOGLU�� 7�N�U�÷�Q� WDQÕ� LoLQ�
NXOODQÕOPDVÕ�LON�NH]�����
GD�-HQ]DQR�YH�DUN��WDUDIÕQGDQ�X]DN�
W�P|UOHUL�WDUDPDN�LoLQGLU�������øoHULVLQGH�EDUÕQGÕUGÕ÷Õ�VSHVL-
ILN� EL\RORMLN� EHOLUWHoOHU� LOH� ELU� oRN� VLVWHPLN� KDVWDOÕ÷ÕQ�
WHúKLVLQGH�YH�PDOLJQLWHOHULQ� HUNHQ� WDQÕVÕQGD�|QHPOL� ELU� WDQÕ�
\|QWHPL�RODUDN�NXOODQÕOPDNWDGÕU�������

<�S�Z�ɦ�V�SWUXWbQ[aWV]
7�N�U�N���oLIW�PDMRU��SDURWLV��VXEPDQGLEXODU��VXEOLQJXDO��YH�
oRN� VD\ÕGD�PLQ|U� W�N�U�N� EH]OHULQGHQ� VDOJÕODQDQ� DVLGLN� ELU�
VÕYÕGÕU�������&DQOÕ�RUJDQL]PDODU�WDUDIÕQGDQ��UHWLOHQ��PLNURRU-
JDQL]PDODUÕQ�NDUÕúÕPÕ�LOH�ROXúDQ�VÕYÕODU�EL\RDNÕúNDQODU�RODUDN�
WDQÕPODQPDNWDGÕU�� .DQ�� VHUXP�� �UH�� LQWHUVWLV\HO� VÕYÕ� JLEL�
W�N�U�N� GH� EL\RDNÕúNDQODUD� |UQHN� ROXúWXUXU�� 7�N�U�N��
����±����� J�PO� DUDVÕQGD� GH÷LúHQ� ELU� \R÷XQOX÷D� VDKLSWLU��
øQVDQODU�RUWDODPD�����P/�GN�DNÕú�KÕ]ÕQGD��J�QGH������� OLWUH�
VHU|]�YH�P�N|]�W�N�U�÷���UHWLUOHU�������7�N�U�÷�Q�\DNODúÕN�
���¶X�VX�ROXS�JHUL�NDODQ���¶OLN�NÕVPÕQÕ� LQRUJDQLN� L\RQODU��
VHUXP� HOHPDQODUÕ�� HQ]LPOHU� YH� VDOJÕVDO� JOLNRSURWHLQOHU�
ROXúWXUXU��%XQODUÕQ�\DQÕQGD�RUDO�PXNR]D�WUDQVXGDQW�K�FUHOHUL��
EDNWHULOHU��YLU�VOHU���VW�VROXQXP�\ROX�VHNUHV\RQODUÕ��JDVWURLQ-
WHVWLQDO�UHIO��VÕYÕVÕ��HNVWUDVHO�OHU�VÕYÕ�YH�GLú�HWL�ROX÷X�VÕYÕVÕ�GD�
W�N�U�÷�Q� LoHULVLQH� GÕúDUÕGDQ� NDWÕOÕU��7�N�U�N�� KDVWDOÕNODUÕQ�
HUNHQ� WDQÕVÕQGD� |QHPOL� ELU� VÕYÕ� ND\QD÷ÕGÕU�� øoHUGL÷L� VHUXP�
NRPSRPHQWOHUL�� NDURWLG� DUWHULQLQ� ORNDO� GDPDU� D÷ÕQGDQ� HOGH�
HGLOLU� YH� VLVWHPDWLN� GRODúÕPGD� EXOXQDQ� ELUoRN� PROHN�OGHQ�
]HQJLQGLU� ������ 7�N�U�N�� VDNODPD�� WRSODPD�� J|QGHUPH� YH�
KDFLPOL�|UQHNOHQGLUPH�DoÕVÕQGDQ�VHUXP�YH��UH\H�J|UH�GDKD�
HNRQRPLNWLU��0ROHN�OHU�WHúKLVOHU�NOLQLN�X\JXODPDODUGD�|QHP�
ND]DQPÕú� ROPDVÕQD� UD÷PHQ� WDQÕ\Õ� ]RUODúWÕUÕFÕ� IDNW|UOHU��
KDVWDOÕ÷D� |]J�� PROHN�OHU� EL\REHOLUWHoOHULQ� HNVLNOL÷L� YH�
KDVVDV�� NXOODQÕOPDVÕ� NROD\�� SRUWDWLI� SODWIRUP� HNVLNOL÷L�
PROHN�OHU�WDQÕQÕQ�JHUoHNOHúWLULOPHVLQL�VÕQÕUODU�������

Tümör Biyobelirteçleri
%L\REHOLUWHo��8OXVDO�.DQVHU�(QVWLW�V���7KH�1DWLRQDO�&DQFHU�
,QVWLWXWH��1&,��WDUDIÕQGDQ�NDQ��Y�FXW�VÕYÕODUÕ�YH\D�GRNXODUGD�
EXOXQDQ��QRUPDO�DQRUPDO�ELU�GXUXP�YH\D�KDVWDOÕ÷ÕQ�J|VWHUJH-
VL�RODQ�EL\RORMLN�ELU�PROHN�O�RODUDN�WDQÕPODQPDNWDGÕU��/HKWR�
YH� 3RQWpQ�� W�P|U� EL\REHOLUWHoOHULQL� �VSHVLILN�� \HQL� YH\D�
\DSÕVDO� RODUDN� GH÷LúWLULOPLú� K�FUHVHO�PDNURPROHN�OOHU� YH\D�
PDOLJQ� �YH� ED]Õ� GXUXPODUGD� EHQLJQ�� QHRSODVWLN� K�FUHOHUOH�
LOLúNLOL�� JHoLFL�� X]DPVDO� YH\D� NDQWLWDWLI� RODUDN� GH÷LúWLULOPLú�
QRUPDO�PROHN�OOHU��RODUDN�WDQÕPODPÕúWÕU������
.OLQLN�NXOODQÕPD�VXQXODFDN�W�P|U�EHOLUWHoOHUL��KHU�GXUXPGD�
JHoHUOL�RODQ�EHOLUOL�|]HOOLNOHUH�VDKLS�ROPDOÕGÕU��øGHDO�ELU�W�P|U�
EHOLUWHFL�DúD÷ÕGDNL�NULWHUOHUL�NDUúÕODPDOÕGÕU�������
���.ROD\FD�HOGH�HGLOHQ�Y�FXW�VÕYÕODUÕQGD�|Oo�OPHVL�NROD\�
����YH�XFX]�ROPDOÕ��
���dDOÕúÕODQ�W�P|UH�|]J��ROPDOÕ�YH�JHQHOOLNOH�RQXQOD�
�����LOLúNLOHQGLULOHELOPHOL�
���%HOLUWHFLQ�SOD]PD�VHYL\HOHUL�LOH�LOLúNLOL�W�P|U�N�WOHVL�
����DUDVÕQGD�VWRNL\RPHWULN�ELU�LOLúNL�ROPDOÕGÕU�
���0LNUR�PHWDVWD]ODUÕQ�YDUOÕ÷ÕQGD��\DQL�NOLQLN�YH\D�
����KDOLKD]ÕUGD�PHYFXW�WDQÕ�\|QWHPOHULQLQ�YDUOÕ÷ÕQÕ�
����J|VWHUPHGL÷L�ELU�DúDPDGD��DQRUPDO�SOD]PD�VHYL\HVL�
����LGUDU�VHYL\HVL�YH\D�KHU�LNLVLQH�GH�VDKLS�ROPDOÕ�
���'DOJDODQPDODUD�PDUX]�NDOPD\DQ�SOD]PD�VHYL\HOHUL�
����LGUDU�VHYL\HOHUL�YH\D�KHU�LNLVL�VWDELO�ROPDOÕ�
<XNDUÕ�\HU�DODQ�NULWHUOHUH�HN�RODUDN�.DSODQ�YH�3HVFH������
\ÕOÕQGD�DúD÷ÕGDNL�PDGGHOHUL�HNOHPLúWLU������
���1LKDL�UHN�UUHQV�JHOLúLPL�LoLQ�GDKD�\�NVHN�YH\D
����GDKD�G�ú�N�ELU�ULVN�|QJ|UPHOLGLUOHU�
���=DPDQ�LoLQGH�W�P|U�Q�PHYFXW�GXUXPX�GH÷LúWLNoH
����GH÷LúPHOLGLUOHU�
���.OLQLN�RODUDN�VDSWDQDELOLU�KDOH�JHOPHGHQ�|QFH�
����WDKPLQ�HGLOHELOLU�ROPDOÕGÕUODU�

Oral malignitelerde tükürük biyobelirteçleri
%L\REHOLUWHoOHU� QRUPDO� EL\RORMLN� V�UHFL�� GRNXGDNL� SDWRORMLN�
V�UHFL� YH\D� WHUDS|WLN� P�GDKDOH\H� \DQÕWÕ� |Oo�OHELOLU� ELU�
úHNLOGH� \DQVÕWDELOHQ� LúDUHWOHUGLU�� D÷Õ]� ERúOX÷XQGDQ� X]DNWD��
PDOLJQ� W�P|UOHUL� �PHPH� YH� JDVWURLQWHVWLQDO� NDQVHU�� RODQ�
KDVWDODUGD� W�N�U�N� NDOOLNUHLQ� DNWLYLWHVL� DQODPOÕ� RODUDN� GDKD�
\�NVHN�EXOXQPXúWXU�������&KHQ�YH�DUN��������\ÕOÕQGD�\XPXU�
WDOÕN� NDQVHUL� RODQ� KDVWDODUÕQ� EHOLUOHQPHVLQGH� W�N�U�N�
WDKOLOOHULQLQ� \DUDUOÕ� ROXS� ROPD\DFD÷ÕQÕ� DUDúWÕUPDN� DPDFÕ\OD�
\DSWÕNODUÕ� oDOÕúPDGD� W�N�U�N�&$� ���
LQ� \XPXUWDOÕN� NDQVHUL�
RODQ� KDVWDODUGD� \�NVHOGL÷LQL� EHOLUWPLúWLU� ������ ����¶OHULQ�
EDúÕQGD�6WUHFNIXV�YH�DUN��PHPH�NDUVLQRPODUÕ� LoLQ� LON� WHVSLW�
HGLOHQ� W�N�U�N� EL\REHOLUWHoL� RODQ� +HU�� �� QHX
\X� YH� D\UÕFD�
&$�����G�]H\LQGHNL�DUWÕúÕ�ELOGLUGLOHU�������6FKDSKHU�YH�DUN��
W�N�U�N�EH]L�W�P|UOHULQGH�GDKD�\�NVHN�W�N�U�N�OHSWLQ�G�]H\-
OHULQL�� � =KDQJ� YH� PHVOHNWDúODUÕ� ����� \ÕOÕQGD�� � SDQNUHDV�
NDQVHUL� KDVWDODUÕQÕ� SDQNUHDWLW� YH� NRQWURO� GHQHNOHULQGHQ�
D\ÕUDELOHQ�P51$�EL\REHOLUWHoOHUL�EHOLUOHGLOHU����������7DEOR�
,¶GH� oHúLWOL� PDOLJQLWHOHU� LoLQ� VSHVLILN� RODQ� W�N�U�N� W�P|U�
EL\REHOLUWHoOHUL� |]HWOHQPLúWLU� ������ %X� QHGHQOH� W�N�U�N�
DQDOL]L�� |QOHPH�� L]OHPH�� WDQÕ� YH� SURJQR]� LoLQ� HWNLOL� ELU�
VHoHQHNWLU� YH� W�N�U�N� WDQÕ� DUDoODUÕ�� |]HOOLNOH� \�NVHN� ULVNOL�
SUHNDQVHU|]�YH�NDQVHU�JUXSODUÕQD�VDKLS�KDVWDODUÕQ�EHOLUOHQPH-
VLQGH�E�\�N�|QHP�WDúÕPDNWDGÕU�

Tablo I :dHúLWOL�PDOLJQLWHOHUGH�W�N�U�N�W�P|U�EL\REHOLUWHoOHUL�����

)ɦÜb�SIV[MZTMZQVQV�\IVÜ[Ü�QtQV�\�S�Z�S
biyobelirteçleri
7�N�U�N�� SURWHLQOHU�� '1$��P51$�� NOLQLN� YH� WUDQVODV\RQHO�
X\JXODPDODU�LoLQ�SRWDQVL\HO�EL\REHOLUWHoOHU�RODELOHFHN�oHúLWOL�
PHWDEROLWOHU�JLEL�ELU�GL]L�DQDOLW�LoHULU�������.DQVHU�K�FUHOHUL-
QLQ� G|Q�ú�P��� K�FUHVHO� SUROLIHUDV\RQ� YH� IDUNOÕODúPD� LoLQ�
KD\DWL�KDOH�JHOHQ�ELU�GL]L�JHQLQ�\XNDUÕ�YH�DúD÷Õ�G�]HQOHQPH-
VLQGHQ� �XS�GRZQ� UHJ�ODV\RQ�� ROXúDQ� YH� LOHUOH\HQ� NDUPDúÕN�
VRQXoODU� J|VWHULU�� .DQVHU� EL\REHOLUWHoOHUL� EL\RPROHN�OHU��
KDVWDOÕN� HYUHVL� YH� GL÷HU� NULWHUOHUH� J|UH� VÕQÕIODQGÕUÕODELOLU�
�ùHNLO�����

ùHNLO����2UDO�NDQVHUOHU�EL\REHOLUWHoOHULQLQ�VÕQÕIODQGÕUÕOPDVÕ

26+.�LoLQ�W�N�U�N�EL\REHOLUWHoOHUL�JHQHO�RODUDN�SURWHRPLN��
WUDQVNULSWRPLN��JHQRPLN�HSLJHQRPLN��PHWDEROLN�YH�PLNUREL-
\RWD�WHPHOOL�EL\REHOLUWHoOHUGLU��ùHNLO�����

ùHNLO����7�N�U�N��D÷Õ]�NDQVHULQLQ�HUNHQ�WHúKLVLQGH�\�NVHN�ID\GD�LQGHNVLQH���
�������������VDKLS�JHQLú�ELU�EL\REHOLUWHo�\HOSD]HVL�LoHULU�����
%X� QHGHQOH�� QRQ�LQYD]LY� ELU� WDQÕ� WHVWL�� W�N�U�N� SURWHRPX��
WUDQVNULSWRP��JHQRP��HSLJHQRP��PHWDERORP�YH\D�PLNUREL\-
RPGDNL�YH\D�EXQODUÕQ�EHQ]HUVL]�NRPELQDV\RQXQGDNL�GH÷LúLN-
OLNOHUL� WDQÕPOD\DUDN�26+.
� QX� VDSWDPDN� LoLQ� WDVDUODQDELOLU�

������ 7�N�U�NWHNL� DQDOLWOHULQ� oR÷XQXQ� NRQVDQWUDV\RQXQXQ��
NDQGDNL� QLVSL� NRQVDQWUDV\RQODUÕQD� NÕ\DVOD� |QHPOL� |Oo�GH�
GDKD�G�ú�N�ROPDVÕ� VÕQÕUODPDODUD�QHGHQ�ROPDN�ELUOLNWH�� D÷Õ]�
NDQVHUL\OH� LOJLOL� RODUDN�� DQDOLWOHULQ� oR÷X� W�P|U� E|OJHVLQGHQ�
ORNDO�RODUDN�VDOÕQGÕ÷Õ�LoLQ�EX�FLGGL�ELU�VÕQÕUODPD�ROPD\DELOLU�
�����

Proteomik biyobelirteçler
*�Q�P�]GH�� ����
GHQ� ID]OD� SURWHLQLQ� W�N�U�N� SURWHRPXQX�
ROXúWXUGX÷X�ELOLQPHNWHGLU�������<X�YH�DUN�
Õ�\DNÕQ�WDULKOL�ELU�
oDOÕúPDODUÕQGD��PHYFXW�OLWHUDW�U�Q�GLNNDWOLFH�LQFHOHQPHVLQLQ�
DUGÕQGDQ�� 26+.
� XQ� SRWDQVL\HO� EL\REHOLUWHoOHUL� RODUDN� ���
SURWHLQ�EHOLUOHPLúOHUGLU�������7DEOR�,,¶GH�26+.�LoLQ�X\DUÕO-
PDPÕú� W�N�U�NWH� WDQÕODQPÕú� ED]Õ� SURWHLQ� EL\REHOLWHoOHUL�
J|VWHULOPLúWLU������

Tablo II: 2UDO�6NXDP|]�+�FUHOL�.DUVLQRP��26+.��7HVSLWL�LoLQ�
�����������������8\DUÕOPDPÕú�7�N�U�NWH�7DQÕPODQDQ�3URWHLQ�%L\REHOLUWHoOHUL�����

 

26+.� KDVWDODUÕQGD� IDUNOÕ� úHNLOGH� LIDGH� HGLOHQ� W�N�U�N�
SURWHLQOHUL�úXQODUÕ�LoHULU�
+�FUH� \�]H\L� SURWHLQOHUL� �&'��VRO�� NDQVHU� DQWLMHQL� �����

NDUVLQRHPEUL\RQLN� DQWLMHQ�� NDUVLQRPOD� LOLúNLOL� DQWLMHQ� �����
K�FUH� LVNHOHWL� IUDJPDQODUÕ� �&<)5$� ������ GRNX� SROLSHSWLW�
DQWLMHQL�YE����K�FUH�LoL�SURWHLQOHU��oLQNR�SDUPDN�SURWHLQL�����
SHSWLGL�� 0DF��� ED÷OD\ÕFÕ� SURWHLQ�� ��� PDWULV� PHWDOORSURWHLQ-
D]ODU� JLEL� SURWHD]ODU�� LOWLKDSOD� LOLúNLOL� SURWHLQOHU� �VLWRNLQOHU��
&�UHDNWLI� SURWHLQ�� GHIHQVLQ���� YE� ������$÷Õ]� NDQVHUL� KDVWD-
ODUÕQGD�� VD÷OÕNOÕ� J|Q�OO�OHU� YH� 230%¶D� �RUDO� SRWDQVL\HO�
PDOLJQ� ER]XNOXNODU�� NÕ\DVOD� WRSODP� W�N�U�N� SURWHLQOHUL� YH�
WRSODP� W�N�U�N� SURWHLQL� VD\ÕVÕ� \�NVHOLU� ������ 7�N�U�N�
SURWHLQOHUL��26+.
�XQ�HUNHQ�WHVSLWLQH�\DUGÕPFÕ�RODELOLU�

Tükürükte genomik biyobelirteçler
7�P|U�Q�EDúODPDVÕQGDQ�EHOLUOL�JHQHWLN�GH÷LúLNOLNOHU�VRUXP-
OXGXU��7DEOR�,,,
�GH�J|VWHULOGL÷L�JLEL�oHúLWOL�W�P|UH�|]J��JHQR-
PLN� EL\REHOLUWHoOHU� UDSRU� HGLOPLú� YH� WDQÕPODQPÕúWÕU�� '1$��
VRPDWLN�PXWDV\RQODUGD�� DQRUPDO� SURPRWHU�PHWLODV\RQXQGD��
PLNURVDWHOOLW� GH÷LúLPLQGH�� W�P|UOH� LOLúNLOL� YLUDO� '1$
QÕQ�
YDUOÕ÷ÕQGD� YH�PLWRNRQGUL\DO� '1$�PXWDV\RQODUÕQGD� S��� YH�
W�P|U� EDVNÕOD\ÕFÕ� JHQOHU� JLEL� W�P|UH� |]J�� |]HOOLNOHUL�
J|VWHUPH�NDELOL\HWLQH�VDKLSWLU������
$\UÕFD� oDOÕúPDODU�� NURPR]RP� oLIWOHULQGHQ� ELULQGH� JHQRPLN�
PDWHU\DO� ND\EÕQD� VDKLS� ROGX÷X� ELOLQHQ� KHWHUR]LJRWOXN�
ND\EÕQÕQ� ROGX÷XQX� J|VWHUPLúWLU�� %LUNDo� UDSRU�� WDQÕQPÕú� ELU�
LQVDQ�EDVNÕOD\ÕFÕ�JHQLQ�EXOXQGX÷X�E|OJHOHUGHNL�KHWHUR]LJRW-
OXN�|]HOOL÷LQLQ�ND\EÕQÕQ��+g.��GH÷LúPH�RODVÕOÕ÷Õ�HQ�\�NVHN�
RODQ� SUHPDOLJQ� OH]\RQXQ� HUNHQ� ELU� J|VWHUJHVL� ROGX÷XQX�
J|VWHUPLúWLU�� 'DKDVÕ� GL÷HU� oDOÕúPDODU�� �S�� �T�� ��T� YH� ��S�
NURPR]RPODUÕQGD� VÕN� J|U�OHQ�+g.¶�Q� RUDO� NDUVLQRMHQH]GH�
HUNHQ�ELU�ROXúXP�ROGX÷XQX�J|VWHUGL��0LWRNRQGUL\DO�'1$
QÕQ�
PXWDV\RQODUÕ��W�N�U�NWH�SXO�SXO�G|N�OP�ú�26+.�K�FUHOHUL-
QLQ�VDSWDQPDVÕ�LoLQ�GH�GH÷HUOL�ROPXúWXU������
dHúLWOL� JHQOHULQ� SURPRWHU� KLSHUPHWLODV\RQX�� EDú� YH� ER\XQ�
E|OJHVLQGHNL� ELU� GL]L� NDQVHUGHQ� VRUXPOXGXU�� 5RVDV� YH� DUN��
26+.�KDVWDODUÕQGD� S����0*07�YH\D�'$3�.�JHQOHULQGHQ�
ELULQLQ�DQRUPDO�PHWLODV\RQXQX�ELOGLUPLúOHUGLU��EX�GD�KDVWDOÕN�
Q�NV�Q�Q� L]OHQPHVLQGH�YH�VDSWDQPDVÕQGD�SRWDQVL\HO�RODUDN�
\DUDUOÕGÕU� ������ =KRQJ� YH� DUN�� 26+.
GD� \DUGÕPFÕ� PDUNHU�
RODUDN� NXOODQÕOÕS� NXOODQÕODPD\DFD÷ÕQÕ� NRQWURO� HWPHN� LoLQ�
26+.� KDVWDODUÕQÕQ� W�N�U�÷�QGH� WHORPHUD]� SR]LWLIOL÷LQL�
VDSWDPÕúODUGÕU�������%DúND�ELU�oDOÕúPDGD�26+.
OX�KDVWDODUÕQ�
W�N�U�÷�QGH� .L��� PDUNHUÕ� DUWDUNHQ�� ��RNVRJXDQLQ� '1$�
JOLNR]LOD]��PHPH�VHULQ�SURWHD]�LQKLELW|U���0DVSLQ��YH�IRVIR-
ULOH�6UF
QLQ�D]DOGÕ÷Õ�J|U�OP�úW�U������

<�S�Z�S�\ZIV[SZQX\WU�JMTQZ\MtTMZQ
7�N�U�N�WUDQVNULSWRP�WHúKLVL��W�N�U�NWH�JHQLú�ELU�LQVDQ�51$�
SDQHOLQLQ� NROD\FD� WHVSLW� HGLOGL÷L� \HQL� ELU� NOLQLN� \DNODúÕP�
ROXúWXUXU�� %LU� VSHN�ODV\RQ�� W�N�U�N� P51$
VÕQÕQ� DSRSWRWLN�
FLVLPOHUGH� EXOXQGX÷X� YH\D� HNVR]RPODUGD� YH\D�
PLNURYH]LN�OOHUGH� DNWLI� RODUDN� VDOÕQGÕ÷Õ� \|Q�QGHGLU�� 6RQ�
]DPDQODUGD�� PHYFXW� W�N�U�N� |UQHNOHULQGH� WUDQVNULSVL\RQX�
G�]HQOH\HQ� ������ PROHN�O� X]XQOX÷XQGD� PLNUR51$
ODU� YH�
N�o�N�51$�PROHN�OOHUL�GH�NHúIHGLOPLúWLU������

Tablo ϐ:�2UDO�NDQVHUOHULQ�WDQÕVÕQGD�W�N�U�N�EHOLUWHoOHULQLQ�|]HWL����

+�)�$�� +�� KLVWRQ�� DLOH� �$�� '863��� dLIW� |]J�OO�N� IRVIDWD]� ��� 6&&�$J��
6NXDP|]�K�FUHOL�NDUVLQRP�DQWLMHQ����,/��,QWHUOHXNLQ�
2$=���2UQLWLQ�GHNDUERNVLOD]�DQWL]LP����&($��.DUVLQR�HPEUL\RQLN�DQWLMHQ��
516��5HDNWLI�QLWURMHQ�W�UOHUL��+39��øQVDQ�SDSLOORPD�YLU�V���(%9��(SVWHLQ���
%DUU�9LU�V��&$��NDQVHU�DQWLMHQL

Kodlanmayan RNA’lar
ø\L� ELOLQHQ� KDEHUFL�51$¶QÕQ� \DQÕ� VÕUD�� NRGODQPD\DQ� �51$�
DLOHVLQGH�|QHPOL�GH÷LúLNOLNOHU�ELOGLULOPLúWLU��øQVDQODUGDNL�W�P�
WUDQVNULSVL\RQHO� oÕNWÕQÕQ� \DNODúÕN� ���
L� NRGODQPD\DQ�
51$
ODUGÕU� �QF51$
ODU�� ����� ��1F51$
ODUÕQ� LNL� W�U��YDUGÕU��
PLNUR51$
ODU�YH�N�o�N�Q�NOHRODU�51$¶ODU��1F51$
ODU�DUWÕN�
26+.
XQ� EL\REHOLUWHoL� RODUDN� RUWD\D� oÕNPDNWDGÕU�� .RGODQ-
PD\DQ� �51$¶ODU�NÕVD�ER\OXGXUODU�YH�EX�QHGHQOH� LGUDU��NDQ��
EH\LQ�RPXULOLN�VÕYÕVÕ��WHU��SOHYUDO�DNÕQWÕ�YH�W�N�U�N�JLEL�Y�FXW�
VÕYÕODUÕQGD� GDKD� VWDELOGLU� YH� W�N�U�N� WHVWL� LoLQ� XPXW� YDDW�
HWPHNWHGLU������

MikroRNA
.RGODQPD\DQ� 51$
ODU� DUDVÕQGD� PLNUR51$
ODU� �PL5���
26+.
GD� HQ� \�NVHN� NDW� GH÷LúLPLQL� J|VWHUHQ� HQ� |QHPOL�
EL\REHOLUWHoOHUGLU� ������ ������ Q�NOHRWLG� X]XQOX÷XQGD�� WHN�
VDUPDOOÕ� 51$� PROHN�OOHULGLU�� øQVDQ� JHQRPXQGD� \DNODúÕN�
�����PL5�PROHN�O��UDSRU�HGLOPLúWLU��26+.
GD�\HU�DODQ�DQD�
PL5
OHU� DUDVÕQGD� PL5����D�� PL5����D�� PL5����� PL5�����
PL5���E�YH�PL5���EXOXQXU������%D]ÕODUÕ�DúD÷Õ�UHJ�ODV\RQ�YH�
ED]ÕODUÕ� \XNDUÕ� UHJ�ODV\RQ� J|VWHULU�� gUQH÷LQ�� PL5����� YH�
PL5����D� |QHPOL� |Oo�GH� ER]XOXU� YH� PL5���� RQNRMHQGLU��
SOD]PD� YH� W�N�U�NWH� VÕNOÕNOD� \XNDUÕ� UHJ�OH� HGLOLU������ 6RQ�
]DPDQODUGD�PL5�����RUDO�PXNR]DO�PDOLJQ�WUDQVIRUPDV\RQXQ�
ELU� PDUNHUÕ� RODUDN� WDQÕPODQGÕ�� QRUPDO� GHQHNOHUH� NÕ\DVOD�
26+.
GD� �o� NDW� DUWÕú� YH� RUDO� SRWDQVL\HO� PDOLJQ� ER]XNOXN�
J|]OHQGL����������

7�N�U�N�51$
ODUÕ� �]HULQH� JHQLú� ELU� JHQRP� DUDúWÕUPDVÕQGD��
PL51$���E� 26+.
X� WDQÕPODPDN� LoLQ� GH÷HUOL� ELU� EHOLUWHo�
RODUDN� WDQÕPODQPÕúWÕU�� 7�N�U�NWH� PL51$
\Õ� GL÷HU� Y�FXW�
VÕYÕODUÕQD� J|UH� SURILOOHPHQLQ� DYDQWDMÕ�� DúÕUÕ� EROOXNODUÕGÕU��
7�N�U�÷�Q�� WHVW� HGLOHQ� ��� Y�FXW� VÕYÕVÕ� DUDVÕQGD� SOD]PD�
VHYL\HOHULQL�DúDQ�HQ�ID]OD�VD\ÕGD�PLNUR51$
\D�VDKLS�ROGX÷X�
J|VWHULOPLúWLU������ 7�N�U�N� 51$
VÕQÕQ� |QHPOL� GH]DYDQWDMÕ��
51D]�WDUDIÕQGDQ�VLQGLULPH�NDUúÕ�\�NVHN�GX\DUOÕOÕ÷Õ�YH�DQDOL]�
VÕUDVÕQGD� ]DKPHWOL� NXOODQÕP� SUREOHPOHULGLU�� 'DKDVÕ�� 26+.�
KDVWDODUÕQÕQ� \�NVHN� 51D]� DNWLYLWHVLQH� VDKLS� ROGXNODUÕ� GD�
J|VWHULOPLúWLU�����

Oral kanserli hastalarda tükürükte meydana 
OMTMV�UQSZWJQaI\I�LMɦQ̫QSTQSTMZQ
<DSÕODQ� DUDúWÕUPDODU� RUDO� NDQVHULQ� JHOLúLPLQGH� PLNURRUJD-
QL]PDODUÕQ�|QHPLQH�GH�GLNNDW�oHNPLúWLU��.DQJ�YH�DUN��NRQWURO�
JUXSODUÕQD� NÕ\DVOD� RUDO� NDQVHUOL� KDVWDODUGD� 3RUSK\URPRQDV�
JLQJLYDOLV��7DQQHUHOOD�IRUV\WKLD�YH�&DQGLGD�DOELFDQVÕQ�DQODP-
OÕ� ELU� \�NVHNOLN� J|VWHUGL÷LQL� ELOGLUGL������$\UÕFD� 0DJHU� YH�
DUN��26+.�KDVWDODUÕQÕQ�W�N�U�NOHULQGH�3�JLQJLYDOLV��3�PHODQ-
LQJRQLFD� YH� 6WUHSWRFRFFXV�PLWLVLQ� DQODPOÕ� G�]H\GH� \�NVHN�
ROGX÷XQX� EXOPXúODU� YH� 26+.¶XQ� WDQÕVDO� J|VWHUJHVL� RODUDN�
W�N�U�N�PLNUREL\DWDVÕQÕQ�GD� HWNHQ�ROGX÷XQX�|QH� V�UP�úOH-
UGLU�����

SONUÇ
6RQXo� RODUDN� W�N�U�NWH� \DSÕODQ� oDOÕúPDODU� QRQ� LQYD]LY� YH�
GL÷HU� Y�FXW� VÕYÕODUÕQD� NÕ\DVOD� GDKD� HNRQRPLN� ROGX÷X� LoLQ�
WDUDPD� WHVWL� RODUDN� NXOODQÕOPDVÕQGD� L\L� ELU� WHUFLKWLU�� +HP�
JHQLú� \HOSD]HGH� EL\REHOLUWHoOHUH� VDKLSWLU� KHP� GH� |]HOOLNOH�
RUDO�NDQVHUOHUGH�ORNDO�W�P|U�E|OJHVLQGH�RUWDPGD�EXOXQGX÷X�
LoLQ� NDQVHUOL� GRNXGDQ� G�úHELOHQ� K�FUHOHUL� GH� LoHULU�� 1DQR�
WHNQRORMLGHNL�LOHUOHPHOHUOH�ELUOLNWH�26+.�LoLQ�ELUoRN�EL\REH-
OLUWHo� WDQÕPODQPÕúWÕU��7�N�U�N� WDQÕ� \|QWHPOHULQLQ� JHOHFHNWH�
\D\JÕQODúWÕUÕOPDVÕ\OD�ELUOLNWH�VRV\RHNRQRPLN�G�]H\L�\HWHUVL]�
E|OJHOHUGH� GH� WDUDPDODU� \DSÕODELOLU�� SUHPDOLJQ� OH]\RQODU� YH�
\�NVHN� PRUWDOLWH\H� VDKLS� D÷Õ]� NDQVHUOHUL� HUNHQ� HYUHOHUGH�
WHúKLV�HGLOHELOLU�

&RúDQ�$WD�*��YH�<ÕOPD]�6�$NG�7ÕS�'�����������

���



<D]DU� +�� .DUDFD� ø5�� 2UDO� NDYLWHGH� J|U�OHQ�
LQYD]LY� NDQVHUOHU�� GHUOHPH�� ,QYDVLYH� &DQFHUV�
2UDO�&DYLW\�5HY��������������������

2UDO� 'LMLWDO�$WODV� �� .DWNÕGD� %XOXQDQODU� >øQWHU-
QHW@�� >D�\HU� ��� 7HPPX]� ����@�� (ULúLP� DGUHVL��
KWWSV���VFUHHQLQJ�LDUF�IU�DWODVRUDOFRQWULE�SKS

2UDO� &DQFHU��7KH�'HQWLVW¶V� 5ROH� LQ�'LDJQRVLV��
0DQDJHPHQW�� 5HKDELOLWDWLRQ�� DQG� 3UHYHQWLRQ�
>øQWHUQHW@�� >D�\HU� ��� $÷XVWRV� ����@�� (ULúLP�
DGUHVL�� KWWS���ZZZ�TXLQWSXE�FRP�GLVSOD\BGH-
WDLO�SKS�"SVNX %������;�..Z0J]D��

6FXOO\�&��%DJDQ�-��2UDO�VTXDPRXV�FHOO�FDUFLQR-
PD�RYHUYLHZ��2UDO�2QFRO��������������������

$�GLJLWDO�PDQXDO�IRU�WKH�HDUO\�GLDJQRVLV�RI�RUDO�
QHRSODVLD� >øQWHUQHW@�� >D�\HU� ��� 7HPPX]� ����@��
(ULúLP� DGUHVL�� KWWSV���VFUHHQLQJ�LDUF�IU�DWODVR-
UDOBOLVW�SKS"FDW %�	ODQJ �

&DQFHU� WRGD\� >,QWHUQHW@�� >D�\HU����(NLP�����@��
(ULúLP�DGUHVL��KWWS���JFR�LDUF�IU�WRGD\�KRPH

7DQ\HUL�+��2IOXR÷OX�'��.DUDWDúOL�*��<LOPD]HU�5��
2UDO�NDQVHUOHULQ�HUNHQ�WHúKLVLQGH�GLú�KHNLPOHUL-
QLQ� URO��� LNL�ROJX�QHGHQL\OH�� -� ,VWDQE�8QLY�)DF�
'HQW��������������������

2\J�U�7��$÷Õ]�SDWRORMLVL�GHUV�NLWDEÕ�>øQWHUQHW@��
(IODWXQ�%DVÕP�'D÷ÕWÕP�<D\ÕQFÕOÕN��������
(ULúLP�DGUHVL�KWWSV���ERRNV�JRRJOH�FRP�WU�-
ERRNV"LG ,.W;'Z$$4%$-

.D\KDQ�.%��h1h5�0��2UDO�&DYLW\�&DQFHUV�DQG�
&ODVVLILFDWLRQ�� ,VWDQE� hQLYHUVLWHVL� +HNLP�
)DN�OWHVL�'HUJ�,VWDQE��������������������

/OHZHOO\Q� &'�� -RKQVRQ� 1:��:DUQDNXODVXUL\D�
.$��5LVN�IDFWRUV�IRU�VTXDPRXV�FHOO�FDUFLQRPD�RI�
WKH� RUDO� FDYLW\� LQ� \RXQJ�SHRSOH��D� FRPSUHKHQ-
VLYH� OLWHUDWXUH� UHYLHZ�� 2UDO� 2QFRO��
�������������������

.R�<&��+XDQJ�</��/HH�&+��&KHQ�0-��/LQ�/0��
7VDL�&&��%HWHO�TXLG�FKHZLQJ��FLJDUHWWH�VPRNLQJ�
DQG�DOFRKRO�FRQVXPSWLRQ�UHODWHG� WR�RUDO�FDQFHU�
LQ�7DLZDQ��-�2UDO�3DWKRO�0HG�2II�3XEO�,QW�$VVRF�
2UDO� 3DWKRO� $P� $FDG� 2UDO� 3DWKRO��
�������������������

&KL�$&��'D\�7$��1HYLOOH�%:��2UDO�FDYLW\�DQG�
RURSKDU\QJHDO� VTXDPRXV� FHOO� FDUFLQRPD�DQ�
XSGDWH��2UDO�	�2URSKDU\QJHDO�&DQFHU�8SGDWH��
&$�&DQFHU�-�&OLQ���������������������

5XPEROGW�=��*RUGRQ�/��*RUGRQ�/��%RQVDOO�5��
$FNHUPDQQ�6��,PDJLQJ�LQ�KHDG�DQG�QHFN�FDQFHU��
&XUU�7UHDW�2SWLRQV�2QFRO�������������������
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-HQ]DQR� -:��&RXUWV�1)��7LPNR�'$��/XQGEODG�
5/�� /HYHOV� RI� *ODQGXODU� .DOOLNUHLQ� LQ�:KROH�
6DOLYD� 2EWDLQHG� IURP� 3DWLHQWV� ZLWK� 6ROLG�
7XPRUV� 5HPRWH� IURP� WKH� 2UDO� &DYLW\�� -� 'HQW�
5HV��������������������

5DGKLND�7��-HGG\�1��1LWK\D�6��0XWKXPHHQDNVKL�
50��6DOLYDU\�ELRPDUNHUV�LQ�RUDO�VTXDPRXV�FHOO�
FDUFLQRPD���$Q�LQVLJKW��-�2UDO�%LRO�&UDQLRIDFLDO�
5HV��������6XSSO����6������

:DQJ�;��.DF]RU�8UEDQRZLF]�.(��:RQJ�'7:��
6DOLYDU\� ELRPDUNHUV� LQ� FDQFHU� GHWHFWLRQ�� 0HG�
2QFRO����������������

(GJDU�:0�� 6DOLYD� DQG� GHQWDO� KHDOWK�� &OLQLFDO�
LPSOLFDWLRQV� RI� VDOLYD�� UHSRUW� RI� D� FRQVHQVXV�
PHHWLQJ��%U�'HQW�-���������������������

-RKQVRQ� /5�� *DVWURLQWHVWLQDO� 3K\VLRORJ\�
(�%RRN��(OVHYLHU�+HDOWK�6FLHQFHV������������V��

6FKURKO� $�6�� :�UW]� 6�� .RKQ� (�� %DQNV� 5(��
1LHOVHQ� +-�� 6ZHHS� )&*-�� YG�� %DQNLQJ� RI�
%LRORJLFDO�)OXLGV�IRU�6WXGLHV�RI�'LVHDVH�DVVRFL-
DWHG� 3URWHLQ� %LRPDUNHUV�� 0RO� $PS� &HOO�
3URWHRPLFV������������������

/HKWR�9�3��3RQWpQ�-��7XPRU�0DUNHUV�LQ�+XPDQ�
%LRSV\� 0DWHULDO�� $FWD� 2QFRO��
�������������������

3HVFH� $-�� .DSODQ� /$�� &OLQLFDO� FKHPLVWU\ௗ��
WKHRU\��DQDO\VLV�DQG�FRUUHODWLRQ��������

'[� &�� 3H� 6�� )T� /�� 6DOLYD� DQG� VHUXP� &$� ����
DVVD\V� IRU� GHWHFWLQJ�PDOLJQDQW� RYDULDQ� WXPRUV��
2EVWHW�*\QHFRO�������������������

&� 6�� /� %�� 0� 7�� -W� 7��$� SUHOLPLQDU\� VWXG\� RI�
&$������ F�HUE%���� HSLGHUPDO� JURZWK� IDFWRU�
UHFHSWRU��FDWKHSVLQ�'��DQG�S���LQ�VDOLYD�DPRQJ�
ZRPHQ�ZLWK�EUHDVW�FDUFLQRPD�>,QWHUQHW@��&������
&DQFHU�LQYHVWLJDWLRQ��&DQFHU�,QYHVW�������>D�\HU�
��� (NLP� ����@�� (ULúLP� DGUHVL�� KWWSV���-
SXEPHG�QFEL�QOP�QLK�JRY����������

6FKDSKHU�0��:HQGOHU�2��*U|VFKO�0��6FKlIHU�5��
,UR�+�� =HQN� -�� 6DOLYDU\� /HSWLQ� DV� D� &DQGLGDWH�
'LDJQRVWLF� 0DUNHU� LQ� 6DOLYDU\� *ODQG� 7XPRUV��
&OLQ�&KHP���������������������

=KDQJ�/��)DUUHOO�--��=KRX�+��(ODVKRII�'��$NLQ�'��
3DUN�1��YG��6DOLYDU\�7UDQVFULSWRPLF�%LRPDUNHUV�
IRU�'HWHFWLRQ� RI�5HVHFWDEOH�3DQFUHDWLF�&DQFHU��
*DVWURHQWHURORJ\����������������������H���

6KDK�)'��%HJXP�5��9DMDULD�%1��3DWHO�.5��3DWHO�
-%�� 6KXNOD� 61�� YG�� $� 5HYLHZ� RQ� 6DOLYDU\�
*HQRPLFV� DQG� 3URWHRPLFV� %LRPDUNHUV� LQ� 2UDO�
&DQFHU��,QGLDQ�-�&OLQ�%LRFKHP��&
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:RQJ� '7:�� 6DOLYDRPLFV�� -� $P� 'HQW� $VVRF�
������������������6XSSO����6���6��

<RVKL]DZD�-0��6FKDIHU�&$��6FKDIHU�--��)DUUHOO�
--��3DVWHU�%-��:RQJ�'7:��6DOLYDU\�%LRPDUNHUV��
7RZDUG�)XWXUH�&OLQLFDO�DQG�'LDJQRVWLF�8WLOLWLHV��
&OLQ�0LFURELRO�5HY���������������������

%DQGKDNDYL� 6�� 6WRQH� 0'�� 2QVRQJR� *�� 9DQ�
5LSHU�6.��*ULIILQ�7-��$�G\QDPLF�UDQJH�FRPSUHV-
VLRQ�DQG�WKUHH�GLPHQVLRQDO�SHSWLGH�IUDFWLRQDWLRQ�
DQDO\VLV� SODWIRUP� H[SDQGV� SURWHRPH� FRYHUDJH�
DQG� WKH� GLDJQRVWLF� SRWHQWLDO� RI�ZKROH� VDOLYD�� -�
3URWHRPH�5HV�����������������������

<X�-�6��&KHQ�<�7��&KLDQJ�:�)��+VLDR�<�&��&KX�
/-�� 6HH� /�&�� YG�� 6DOLYD� SURWHLQ� ELRPDUNHUV� WR�
GHWHFW� RUDO� VTXDPRXV� FHOO� FDUFLQRPD� LQ� D�
KLJK�ULVN�SRSXODWLRQ�LQ�7DLZDQ��3URF�1DWO�$FDG�
6FL�������������������������

.KXUVKLG� =�� =DIDU� 06�� .KDQ� 56�� 1DMHHE� 6��
6ORZH\� 3'�� 5HKPDQ� ,8�� 5ROH� RI� 6DOLYDU\�
%LRPDUNHUV�LQ�2UDO�&DQFHU�'HWHFWLRQ��$GY�&OLQ�
&KHP�����������������

1DJOHU� 50�� 6DOLYD� DV� D� WRRO� IRU� RUDO� FDQFHU�
GLDJQRVLV� DQG� SURJQRVLV�� 2UDO� 2QFRO��
���������������������

:X�&&��&KX�+:��+VX�&:��&KDQJ�.3��/LX�+3��
6DOLYD� SURWHRPH� SURILOLQJ� UHYHDOV� SRWHQWLDO�
VDOLYDU\�ELRPDUNHUV�IRU�GHWHFWLRQ�RI�RUDO�FDYLW\�
VTXDPRXV� FHOO� FDUFLQRPD�� 3URWHRPLFV�� �����
�����������������

5RVLQ�03��&KHQJ�;��3RK�&��/DP�:/��+XDQJ�<��
/RYDV� -�� %HUHDQ� .�� (SVWHLQ� -%�� 3ULGG\� 5�� /H�
1'�� =KDQJ� /�� 8VH� RI� DOOHOLF� ORVV� WR� SUHGLFW�
PDOLJQDQW� ULVN� IRU� ORZ�JUDGH� RUDO� HSLWKHOLDO�
G\VSODVLD��&OLQ�&DQFHU�5HV���������������������

5RVDV�6/��.RFK�:��GD�&RVWD�&DUYDOKR�0*��:X�
/�� &DOLIDQR� -��:HVWUD�:�� -HQ� -�� 6LGUDQVN\� '��
3URPRWHU� K\SHUPHWK\ODWLRQ� SDWWHUQV� RI� S����
2��PHWK\OJXDQLQH�'1$�PHWK\OWUDQVIHUDVH��
DQG� GHDWK�DVVRFLDWHG� SURWHLQ� NLQDVH� LQ� WXPRUV�
DQG� VDOLYD� RI� KHDG� DQG� QHFN� FDQFHU� SDWLHQWV��
&DQFHU�5HV��������������������

=KRQJ�/�3��&KHQ�*�)��;X�=�)��=KDQJ�;��3LQJ�
)�<��=KDR�6�)��'HWHFWLRQ�RI�WHORPHUDVH�DFWLYLW\�
LQ� VDOLYD� IURP� RUDO� VTXDPRXV� FHOO� FDUFLQRPD�
SDWLHQWV�� ,QW� -� 2UDO� 0D[LOORIDF� 6XUJ��
�������������������

6KSLW]HU�7��+DP]DQ\�<��%DKDU�*��)HLQPHVVHU�5��
6DYXOHVFX�'��%RURYRL�,��YG��6DOLYDU\�DQDO\VLV�RI�
RUDO�FDQFHU�ELRPDUNHUV��%U�-�&DQFHU��
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3DUN� 1-�� =KRX� +�� (ODVKRII� '�� +HQVRQ� %6��
.DVWUDWRYLF� '$�� $EHPD\RU� (�� YG�� 6DOLYDU\�
PLFUR51$�� 'LVFRYHU\�� &KDUDFWHUL]DWLRQ�� DQG�
&OLQLFDO�8WLOLW\�IRU�2UDO�&DQFHU�'HWHFWLRQ��&OLQ�
&DQFHU�5HV����������������������

0DWWLFN�-6��1RQ�FRGLQJ�51$V��WKH�DUFKLWHFWV�RI�
HXNDU\RWLF� FRPSOH[LW\�� (0%2� 5HS��
�������������������

:RQJ�'7:�� 6DOLYDU\�([WUDFHOOXODU�1RQFRGLQJ�
51$�� (PHUJLQJ� %LRPDUNHUV� IRU� 0ROHFXODU�
'LDJQRVWLFV��&OLQ�7KHU���������������������

3DQWD�3��9HQQD�95��6DOLYDU\�51$�VLJQDWXUHV�LQ�
RUDO� FDQFHU� GHWHFWLRQ��$QDO� &HOO� 3DWKRO�$PVW��
������������������

/LX�&-�� /LQ� 6&��<DQJ�&&��&KHQJ�+:��&KDQJ�
.:�� ([SORLWLQJ� VDOLYDU\� PL5���� DV� D� FOLQLFDO�
ELRPDUNHU� RI� RUDO� VTXDPRXV� FHOO� FDUFLQRPD��
+HDG�1HFN���������������������

=DKUDQ�)��*KDOZDVK�'��6KDNHU�2��$O�-RKDQL�.��
6FXOO\� &�� 6DOLYDU\� PLFUR51$V� LQ� RUDO� FDQFHU��
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+XDQJ� .+�� /HH� 0-�� *DODV� '-��:DQJ� .�� 7KH�
PLFUR51$� VSHFWUXP� LQ� ��� ERG\� IOXLGV�� &OLQ�
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$GDPL�*5��$GDPL�$-��/RRNLQJ�LQ�WKH�PRXWK�IRU�
QRQLQYDVLYH� JHQH� H[SUHVVLRQ�EDVHG�PHWKRGV� WR�
GHWHFW�RUDO��RURSKDU\QJHDO��DQG�V\VWHPLF�FDQFHU��
,651�2QFRO��������������������

)UDQ]PDQQ�(-��5HDWHJXL�(3��3HGURVR�)��3HUQDV�
)*�� .DUDNXOOXNFX� %0�� &DUUDZD\� ./�� YG��
6ROXEOH�&'���LV�D�SRWHQWLDO�PDUNHU�IRU�WKH�HDUO\�
GHWHFWLRQ� RI� KHDG� DQG� QHFN� FDQFHU�� &DQFHU�
(SLGHPLRO�%LRPDUN�3UHY�3XEO�$P�$VVRF�&DQFHU�
5HV� &RVSRQVRUHG� $P� 6RF� 3UHY� 2QFRO��
��������������������

6W�-RKQ�0$5��/L�<��=KRX�;��'HQQ\�3��+R�&�0��
0RQWHPDJQR�&��YG�� ,QWHUOHXNLQ���DQG� LQWHUOHX-
NLQ���DV�SRWHQWLDO�ELRPDUNHUV�IRU�RUDO�FDYLW\�DQG�
RURSKDU\QJHDO� VTXDPRXV� FHOO� FDUFLQRPD��$UFK�
2WRODU\QJRO� +HDG� 1HFN� 6XUJ��
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Amaç: 
+DVWDOÕNOÕ�YH�IRQNVL\RQ�J|UPH\HQ�ELU�RUJDQ�\HULQH�EDúND�FDQOÕGDQ�DOÕQDQ�D\QÕ�RUJDQÕQ
QDNOHGLOPHVL� ILNUL� oRN� HVNL� oD÷ODUD� GD\DQÕU��$QFDN� J�Q�P�]GH� HULúLOHQ� G�]H\� YH� VWDQGDUWODUÕ�
VD÷OD\DQ�ELOLPVHO�EXOXúODU�YH�JHOLúPHOHU�����\�]\ÕO�VRQX�YH�|]HOOLNOH�����\�]\ÕO�LNLQFL�\DUÕVÕQGD�
JHUoHNOHúPLúWLU�� %|EUHN�� NDUDFL÷HU� YH� NRUQHD� QDNLOOHUL� \D\JÕQ� RODUDN� G�ú�N� PRUELGLWH� YH�
PRUWDOLWH�LOH�X\JXODQDQ�FHUUDKL�LúOHPOHUGLU��.DOS��DNFL÷HU��SDQNUHDV�YH�LQFH�EDUVDN�QDNLOOHUL�GH�
|]HOOLNOH�VRQ�GHNDGGD�VÕNOÕNOD�\DSÕODQ�QDNLOOHU�DUDVÕQD�JLUPLúWLU�
8WHUXV��NRPSR]LW� HNVWUHPLWH�YH� IDVLDO�QDNLOOHU�GDKD�\HQL�YH� IDUNOÕ� HQGLNDV\RQODUOD�\DSÕODQ�YH�
J�Q�P�]GH�GDKD�QDGLU�X\JXODQDQ�LúOHPOHU�DUDVÕQGD�VD\ÕODELOLU�
2UJDQ�QDNOL�ED]Õ�VRQ�HYUH�NURQLN�KDVWDOÕNODUÕQ�WHGDYLVLQGH�NHVLQ�o|]�P�ROPDVÕQD�NDUúÕQ�RUJDQ�
WHPLQLQGHNL� \HWHUVL]OLN� GH÷LúLN� WHGDYL� PRGDOLWHOHULQLQ� JHOLúWLULOPHVLQL� YH� \HQL� DUDúWÕUPD�
DODQODUÕQGD�oDOÕúPD\Õ�NDoÕQÕOPD]�NÕOPDNWDGÕU�

Anahtar Sözcükler: 
.RPSRVLW�'RNX��(NVWUHPLWH�<�]��8WHUXV��7UDQVSODQWDV\RQ

ABSTRACT
7KH�LGHD�RI�UHSODFLQJ�DQ�DIIHFWHG�QRQ�IXQFWLRQLQJ�RUJDQ�ZLWK�WKH�VDPH�RUJDQ�IURP�D�OLYLQJ�RUJDQ�
LVP�GDWHV�EDFN�WR�DQFLHQW�WLPHV��+RZHYHU��VFLHQWLILF�GLVFRYHULHV�DQG�GHYHORSPHQWV�WKDW�SURYLGH�
WKH�FXUUHQW�OHYHO�DQG�WKH�VWDQGDUGV�WRRN�SODFH�LQ�ODWH�QLQHWHHQWK�FHQWXU\�DQG�PRUH�SURIRXQGO\�LQ�
WKH�VHFRQG�KDOI�RI�WKH�WZHQWLHWK�FHQWXU\��.LGQH\��OLYHU�DQG�FRUQHDO�WUDQVSODQWV�DUH�VXUJLFDO�SURFH�
GXUHV�WKDW�DUH�FRPPRQO\�SHUIRUPHG�ZLWK�ORZ�PRUELGLW\�DQG�PRUWDOLW\��+HDUW��OXQJ��SDQFUHDV�DQG�
VPDOO�LQWHVWLQH�WUDQVSODQWV�DUH�WKH�VHFRQG�PRVW�FRPPRQ�WUDQVSODQWV��8WHUXV��FRPSRVLWH�H[WUHPLW\�
DQG�IDFLDO�WUDQVSODQWV�DUH�WUDQVSODQWV�SHUIRUPHG�ZLWK�QHZHU�DQG�GLIIHUHQW�LQGLFDWLRQV��$OWKRXJK�
RUJDQ�WUDQVSODQWDWLRQ�LV�WKH�GHILQLWLYH�VROXWLRQ�LQ�WKH�WUHDWPHQW�RI�VRPH�HQG�VWDJH�FKURQLF�GLVHDV�
HV��WKH�LQDGHTXDF\�RI�RUJDQ�VXSSO\�PDNHV�LW�LQHYLWDEOH�WR�GHYHORS�GLIIHUHQW�WUHDWPHQW�PRGDOLWLHV�
DQG�WR�ZRUN�LQ�QHZ�UHVHDUFK�DUHDV�

Key Words: 
&RPSRVLWH�7LVVXH��/LPE��)DFH��8WHUXV��7UDQVSODQWDWLRQ

/ʈ:ʈ̪
2UJDQ� QDNOL� ILNUL� DQWLN� oD÷ODUGDQ� EHUL� KHNLPOHULQ� LGHDOLGLU�� %XQXQOD� ELUOLNWH� PRGHUQ� WÕEEÕQ�
EDúODQJÕFÕ�LOH�EXQXQ�LON�GHQHPHOHUL�EDúODPÕúWÕU��'DKD�|QFH�UDGLNDO�WLURLGHNWRPL�DPHOL\DWÕ�JHoLUHQ�

ELU�KDVWD\D�øVYLoUHOL�FHUUDK�7KHRGRU�.RFKHU�WDUDIÕQGDQ������
7HPPX]�D\ÕQGD�WLURLG�GRNXVX�RWRWUDQVSODQWH�HGLOPHVL�WDULKWH�
LON� EDúDUÕOÕ� RUJDQ� QDNOL� RODUDN� NDEXO� HGLOLU�� %X� QHGHQOH�'U��
.RFKHU� ����� \ÕOÕ� 1REHO� IL]\RORML� |G�O�Q�� ND]DQPÕúWÕU� �����
5XV�FHUUDK�<X�<X�9RURQR\�����
GH� LON�NH]� LQVDQGDQ� LQVDQD�
E|EUHN� WUDQVSODQWDV\RQX� JHUoHNOHúWLUPLúWLU�� %X� DPHOL\DWÕQ�
EDúDUÕVÕ]�ROPDVÕQÕQ�QHGHQL�RODUDN�DQD�NDQ�JUXEX�X\XúPD]OÕ÷Õ�
G�ú�Q�OP�úW�U��%X�QDNLO�GÕúÕQGD�9RURQR\�����������\ÕOODUÕ�
DUDVÕQGD�G|UW�E|EUHN�QDNOL�GDKD�\DSPÕú��IDNDW�KHSVL�EDúDUÕVÕ�
]OÕNOD� VRQXoODQPÕúWÕU� ����� -RVHSK�0XUUD\�� ����� \ÕOÕQGD� WHN�
\XPXUWD� LNL]OHUL� DUDVÕQGD�E|EUHN�QDNOL� DPHOL\DWÕ�\DSPÕú�YH�
X]XQ�V�UHOL�JUHIW�VD÷�NDOÕPÕQÕ�P�PN�Q�RODELOHFH÷LQL�J|VWHU�
PLúWLU�� 7UDQVSODQWDV\RQ�� FHUUDKL� YH� LPP�QRORMLN� \|QOHUGHQ�
EDúDUÕOÕ�VRQXo�YHUPLú��DOÕFÕ�RUJDQ�UHGGL�ROPDNVÕ]ÕQ�VHNL]�\ÕO�
\DúDPÕúWÕU��������
.DOS� QDNOLQGH� GH� V�UHo� oRN� ]RUOX� JHoPLúWLU�� &KULVWLDQ�
%DUQDUG�� �� $UDOÕN� ����� WDULKLQGH� *�QH\� $IULND
QÕQ� &DSH�
7RZQ�NHQWLQGH�WÕS�WDULKLQGH�LON�NH]�NDGDYUDGDQ�DOÕQDQ�NDOSOH�
WUDQVSODQWDV\RQ� DPHOL\DWÕ� JHUoHNOHúWLUPLúWLU�� DQFDN� KDVWD�
DPHOL\DWWDQ�VRQUD�DQFDN����J�Q�\DúD\DELOPLúWLU������
6ROLG� RUJDQ� QDNLOOHULQGH� G|Q�P� QRNWDVÕ� VD\ÕODELOHFHN� ROD\�
NDUDFL÷HU� QDNOL� ILNULQLQ� RUWD\D� DWÕOPDVÕGÕU��8]XQ� GHQHPHOHU�
VRQUDVÕQGD� LON� EDúDUÕOÕ� VRQXo� YHUHQ� NDUDFL÷HU� WUDQVSODQWD�
V\RQX� LVH� ����� \ÕOÕQGD� $PHULND� %LUOHúLN� 'HYOHWOHUL
QLQ�
'HQYHU� úHKULQGH� 7KRPDV� 6WDU]O� WDUDIÕQGDQ� JHUoHNOHúWLULOGL�
����� $QFDN� EX� ROD\OD� ELUOLNWH� WHNQLN� RODUDN� NDUPDúÕN�
SRUVHG�UOHUGH�NDUúÕODúÕODQ�SUREOHPOHULQ�ODERUDWXYDU�YH�NOLQLN�
X\JXODPDODU� LOH� NROD\FD� EDúDUÕODELOHFH÷L� J|VWHULOPLúWLU�� %X�
VD\HGH� DQHVWH]L�� LPP�QRORML�� DPHOL\DW� VRQUDVÕ� EDNÕP� YH�
NRDJ�ODV\RQ�JLEL�ELUoRN�DODQGD�E�\�N�LOHUOHPHOHU�HOGH�HGLOP�
H\H�EDúODQPÕúWÕU���
7ÕS� OLWHUDW�U�QGH� LON� DNFL÷HU� QDNOLQLQ� ����
GH� -DFNVRQ�
0LVVLVVLSSL
GH� -DPHV� +DUG\� WDUDIÕQGDQ� \DSÕOGÕ÷Õ� ELOLQL\RU��
$OÕFÕ� DNFL÷HU� NDQVHUL� ��� \DúÕQGD� ELU� HUNHN� ROXS� QDNLOGHQ�
VRQUD����J�Q�\DúDPÕú�YH�\DSÕODQ�RWRSVLGH�RUJDQ�UHGGLQH�DLW�
ELU�EXOJX\D�UDVWODQPDPÕúWÕU������5HVLP����

Resim 1: '�Q\DGD�IDUNOÕ�RUJDQ�WUDQVSODQWDV\RQXQX���
�����������������JHUoHNOHúWLUHQOHU�
D��7KHRGRU�.RFKHU�����E��<��<X�9RURQR\����F��-RVHSK�0XUUH\�����
G��&KULVWLDQ�%DUQDUG���H��7KRPDV�6WDU]O�����I��-DPHV�+DUG\

hONHPL]GH� LVH�RUJDQ�QDNLOOHUL�KHPHQ�KHPHQ�G�Q\D� LOH�D\QÕ�
G|QHPGH� EDúODPÕúWÕU�� 7�UNL\H
GH� LON� LQVDQGDQ� LQVDQD� NDOS�
QDNOL� ��� .DVÕP� ����� WDULKLQGH�$QNDUD
GD� <�NVHN� øKWLVDV�
KDVWDQHVLQGH�.HPDO�%H\D]ÕW�WDUDIÕQGDQ�\DSÕOPÕúWÕU��9HULFL����
\DúÕQGD� ELU� HUNHN� oRFXN�� DOÕFÕ� LVH� ��� \DúÕQGD� ELU� NDGÕQGÕ��
+DVWD�DPHOL\DWWDQ�VRQUD�VDGHFH����VDDW�\DúDPÕúWÕU��øNLQFL�NDOS�
QDNOL�ELULQFLGHQ��o�J�Q�VRQUD�6L\DPL�(UVHN�WDUDIÕQGDQ�øVWDQ�
EXO
GD�\DSÕOPÕúWÕU��9HULFLQLQ����\DúÕQGD�HUNHN�YH�DOÕFÕQÕQ����
\DúÕQGD� HUNHN� ROGX÷X� EX� QDNLO� VRQUDVÕQGD� KDVWD� ��� VDDW�
\DúDPÕúWÕU�� hONHPL]GHNL� LON� EDúDUÕOÕ� E|EUHN� QDNOL�� 0HKPHW�
+DEHUDO�WDUDIÕQGDQ���.DVÕP������J�Q��+DFHWWHSH�hQLYHUVLWH�
VLQGH�JHUoHNOHúWLULOPLúWLU��øON�EDúDUÕOÕ�NDUDFL÷HU�QDNOL�LVH�\LQH�
0HKPHW� +DEHUDO� WDUDIÕQGDQ� ����� \ÕOÕQGD� \DSÕOPÕúWÕU�� %X�
QDNOL� WDNLEHQ� +DEHUDO� YH� HNLEL�� ��� 0DUW� ����
GD� FDQOÕ�
GRQ|UGHQ� DOÕQDQ� NÕVPL� NDUDFL÷HU� GRNXVX\OD� QDNLO�
JHUoHNOHúWLUPLúWLU�� %DúND� ELU� \HQLOLN� RODUDN� D\QÕ� FDQOÕ�
GRQ|UGHQ�VLP�OWDQH�RODUDN�DOÕQDQ�NDUDFL÷HU�GRNXVX�YH�E|EUHN�
LOH�ELU�\HWLúNLQH�LNLOL�RUJDQ�QDNOL�0HKPHW�+DEHUDO�YH�oDOÕúPD�
DUNDGDúODUÕ�WDUDIÕQGDQ�\DSÕOPÕúWÕU�
øON� EDúDUÕOÕ� DNFL÷HU� QDNOL� ��0DUW� ����� WDULKLQGH� øVWDQEXO
GD�
6�UH\\D�3DúD�*|÷�V�KDVWDOÕNODUÕ�YH�*|÷�V�&HUUDKLVL�(÷LWLP�
YH�$UDúWÕUPD�+DVWDQHVLQGH����\DúÕQGD�VLOLNR]LV�WDQÕVÕ�RODQ�ELU�
KDVWD\D� &HPDO� $VÕP� .XWOX� EDúNDQOÕ÷ÕQGDNL� FHUUDKL� HNLS�
WDUDIÕQGDQ�JHUoHNOHúWLULOGL������5HVLP�����

Resim 2: 7�UNL\H¶GH�IDUNOÕ�RUJDQ�WUDQVSODQWDV\RQXQX���
�����������������JHUoHNOHúWLUHQOHU�
D��.HPDO�%D\D]ÕW���������E��6L\DPL�(UVHN�����F��0HKPHW�+DEHUDO�����
G��&HPDO�$VÕP�.XWOX���H��gPHU�g]NDQ

hONHPL]GH� NDUDFL÷HU�� E|EUHN�� LQFH� EDUVDN� YH� SDQNUHDV�
QDNLOOHUL� QHUGH\VH� UXWLQ� ELUHU� LúOHP� KDOLQH� JHOPLúWLU�� +HU�
JHoHQ� J�Q� GDKD� ID]OD� KHNLP� EX� DODQD� LOJL� GX\PDNWD� YH� EX�
QHGHQOH�JHUHNOL�H÷LWLPL�DOPDN�LoLQ�EDúYXUPDNWDGÕU��%X�DUWDQ�

WDOHS� LOH� �ONH� oDSÕQGD� JLGHUHN� DUWDQ� VD\ÕGD� WUDQVSODQWDV\RQ�
HNLEL�ROXúWXUXOPDNWD�YH�VXQXODQ�KL]PHWLQ�NDOLWHVL�KHU�JHoHQ�
J�Q�DUWPDNWDGÕU���

<):<1̪5)
*�Q�P�]GH�� E|EUHN� YH� NDUDFL÷HU� WUDQVSODQWDV\RQXQGD�
HQGLNDV\RQ� NURQLN� VRQ� HYUH�� \DúDPÕ� WHKGLW� HGHQ� KDVWDOÕ÷ÕQ�
NHVLQ�WHGDYLVLQL�\DSPDN��\DúDPÕ�X]DWPDN�YH�\DúDP�NDOLWHVLQL�
DUWWÕUPDNWÕU�� .DOS�� SDQNUHDV� YH� LQFH� EDUVDN� JLEL� RUJDQODUÕQ�
QDNOLQGH� GH� EHQ]HU� HQGLNDV\RQODU� JHoHUOLGLU�� 3DQNUHDV�
QDNLOOHULQLQ�EHOOL�EDúOÕ�HQGLNDV\RQODUÕ� WLS� ,�YH� WLS� ,,�GL\DEHW�
ROXS� Q|URYDVN�OHU� NRPSOLNDV\RQODUÕ� J|U�OHQ� KDVWDODUGD�
\DSÕOPDNWDGÕU�YH�JHQHOOLNOH�E|EUHN�QDNOL�LOH�VLP�OWDQH�E|UHN�
QDNOL�LOH�ELUOLNWH�\DSÕOPDVÕ�|QHULOPHNWHGLU��
<HQL�JHOLúHQ��IDUNOÕ�RUJDQ�YH�GRNXODUÕQ�QDNOLQL�NRQX�HGLQHQ��
HQGLNDV\RQ� YH� KHGHIOHUL� GH÷LúLNOLN� J|VWHUHQ� RUJDQ�GRNX�
QDNLOOHUL�GH�JLGHUHN�LOJL�oHNPH\H�EDúODPÕúWÕU��%XQODU�DUDVÕQGD�
HNVWUHPLWH��XWHUXV��\�]�YH�EH\LQ�VLQLU�GRNXVX�QDNLOOHUL�JHOPH�
NWHGLU��%X�QDNLOOHU�KD\DWÕ�WHKGLW�HGHQ�QHGHQOHUOH�\DSÕOPDVD�GD�
IRQNVL\RQHO�ND\EÕ�\HULQH�NR\PDGD��GHIRUPLWHOHULQ�JLGHULOPH�
VL� YH� KD\DW� NDOLWHVLQLQ� DUWWÕUÕOPDVÕ� DPDFÕ\OD� YH� VÕQÕUOÕ�
HQGLNDV\RQODUOD�\DSÕODQ�SURVHG�UOHUGLU��
%X� GHUOHPHGH� DQD� DPDo�� W�P� VROLG� RUJDQ� QDNLOOHULQH� YH�
|]HOOLNOH� NRPSR]LW� GRNX� QDNLOOHUL� JLEL� WHNQLN� RODUDN� ]RU�
LúOHPOHUH�WDULKL�SHUVSHNWLIOH�EDNDUDN�JHOLúLPOHULQL�LUGHOHPHN�
YH�LOHULGH�NDUúÕODúÕODELOHFHN�SUREOHPOHUL�EHOLUOHPHNWLU��

Ekstremite Nakilleri
(NVWUHPLWH�QDNLOOHULQGHQ�EDKVHWPHGHQ�|QFH�EX�\HQL�DODQGDNL�
WHUPLQRORMLQLQ� X\JXQ� úHNLOGH� WDQÕPODQPDVÕ� JHUHNPHNWHGLU��
(NWRGHUP� YH� HQGRGHUP� RULMLQOL� GRNXODUÕ� NDSVD\DQ� oRNOX�
Y�FXW� \DSÕODUÕQÕ� LoHUHQ� QDNLOOHU� �NRPSR]LW� GRNX� DOORWUDQV�
SODQWDV\RQX��RODUDN� LVLPOHQGLULOLU��%X� W�U�QDNLOOHU��YDVN�OHU�
NRPSR]LW� DOORJUHIW�� RODUDN� GD� ELOLQLU� YH� HO�� \�]�� ODULQNV��
HNOHP��NDUÕQ�GXYDUÕ�QDNOL�\HU�DOPDNWDGÕU��%X�QDNLO�JUXEXQXQ�
DQD�KHGHILQLQ�D]DOPÕú�YH\D�WDPDPHQ�ND\EHGLOPLú�IRQNVL\RQ�
ODUÕ�JHUL�JHWLUPHN�YH�\DúDP�NDOLWHVLQL�DUWWÕUPDNWÕU��6ROLG�RUJDQ�
QDNLOOHULQGHQ�IDUNOÕ�RODUDN�GX\X�YH�PRWRU�IRQNVL\RQODUÕQ�JHUL�
ND]DQÕOPDVÕ�LoLQ�QDNLO�\DSÕODQ�NLúLGH�VLQLU�UHMHQHUDV\RQXQXQ�
JHUoHNOHúPHVL�OD]ÕPGÕU�
 
øON� HO� QDNOL� ����� \ÕOÕQGD� (NYDWRU¶GD� \DSÕOPÕúWÕU�� (UNHQ�
SRVWRSHUDWLI� G|QHPGH� EDúDUÕVÕ]� RODQ� JLULúLPGH� \HWHUVL]�
LPPXQRVXSUHV\RQXQ� EX� VRQXFD� \RO� DoWÕ÷Õ� G�ú�Q�OPHNWHGLU�
�����'XEHUQDUG�YH�HNLEL������\ÕOÕQGD��VD÷�|QNRO�GLVWDO����
��
WUDYPDWLN�DPSXWDV\RQD�X÷UDPÕú����\DúÕQGDNL�ELU�HUNHN�KDVWD�
\D��EH\LQ�|O�P��JHUoHNOHúPLú�ELU�NLúLQLQ�VD÷�GLVWDO�|Q�NRO�YH�
HOLQL�QDNOHWPLúOHU��<R÷XQ�IL]LN�WHGDYL�VRQUDVÕ�WDWPLQNDU�PRWRU�
IRQNVL\RQ�G�]HOPHVL� LOH�ELUOLNWH�\DNODúÕN��o�QF��D\ÕQD� WDP�
GX\XVDO� JHUL� G|Q�ú� VDSWDPÕúODUGÕU�� +DILI� GRNXQPD� GX\XVX�
KDULo� GHULQ� EDVÕQo� GX\XVX� DYXo� RUWDVÕQGD� DOÕQPÕúWÕU� �����
$\UÕFD�I05�NRUWHNVGH�HO�DODQÕQÕQ�ODWHUDOGHQ�PHGLDOH�ND\PDN�
WD�ROGX÷XQX�J|VWHUPLúWLU������
$\QÕ�oDOÕúPD�JUXEX����\DúÕQGD�ELODWHUDO�|QNROX�DPSXWH�HUNHN�
KDVWD\D�NHPLN�ILNVDV\RQ��DUWHULHO�YH�YHQ|]�DQDVWRPR]��VLQLU�
V�W�UDV\RQX��WHQGRQ�YH�NDVODUÕQ�ELUOHúWLULOPHVLQL�LoHUHQ�FHUUD�
KL� JLULúLP� VRQUDVÕQGD� IL]LN� WHGDYL�� HOHNWURVWLP�ODV\RQ� YH�

PHúJXOL\HW� WHGDYLVL� X\JXODPÕúODUGÕU�� $PHOL\DWWDQ� VRQUDNL�
ELULQFL� \ÕOÕQGD� WDWPLQNkU� GX\XVDO� YH� PRWRU� G�]HOPH�
J|]OHPLúOHU� YH� \DúDP� NDOLWHVLQGH� EHOLUJLQ� L\LOHúPH� HOGH�
HWPLúOHUGLU��'ROD\ÕVÕ�LOH�WDPLUL�P�PN�Q�ROPD\DQ�HNVWUHPLWH�
ND\ÕSODUÕQGD� HQGLNDV\RQODUD� VÕNÕ� úHNLOGH� X\XOGX÷X� WDNGLUGH�
UH�LPSODQWDV\RQ� \DSÕODQ� KDVWDODUOD� EHQ]HU� VRQXoODUÕQ� HOGH�
HGLOHELOHFH÷LQL�J|VWHUPLúOHUGLU��
(O�QDNOLQGHQ�VRQUD�HUNHQ�YH�JHo�G|QHPGH�NRPSOLNDV\RQODU�
DUDVÕQGD�GDPDU�WURPER]X��KHPDWRP��FLOW�QHNUR]X��HQIHNVL\RQ�
YH� DNXW� HNVWUHPLWH� ND\EÕ� UDSRU� HGLOPLúWLU� ������$QFDN� EX�
GXUXP� UH�LPSODQWDV\RQ� \DSÕODQ� ROJXODU� LoLQ� GH� JHoHUOLGLU��
$QFDN� ULVN� YH� DYDQWDM� DQDOL]L� \DSÕOGÕ÷ÕQGD� UH�LPSODQWDV\RQ�
úDQVÕ� ROPD\DQ� ELU� KDVWD� JUXEXQGD� HNVWUHPLWH� QDNOLQLQ�
LúOHYOHULQ�ND]DQÕOPDVÕQGD�HWNLQ�RODFD÷Õ�|QJ|U�OPHNWHGLU���
(O� QDNOL� LOH� SURWH]� VHoHQHNOHULQLQ� LúOHYVHO� YH� SVLNRVRV\DO�
VRQXoODUÕQÕQ� NÕ\DVODQGÕ÷Õ� ELU� oDOÕúPDGD�� IRQNVL\RQHO�
VRQXoODUÕQ�IDUNOÕ�ROPDGÕ÷ÕQÕ�RUWD\D�NRQPXúWXU��$QFDN��WUDQV�
SODQWDV\RQXQ� �VW�QO�NOHUL� PRWRU� DNWLYLWHQLQ� VD÷ODQPDVÕ� YH�
EXQXQ�\DQÕQGD�GX\X�YH�|]�EHQOL÷LQ�DOJÕODQPDVÕQÕQ�L\LOHúWLU�
LOPHVLGLU�� 7UDQVSODQWDV\RQGD� LPP�QRVXSUHV\RQD� ED÷OÕ�
NRPSOLNDV\RQODU�ELU�GH]DYDQWDM�ROXúWXUXU��$QFDN�LPP�QRVX�
SUHV\RQXQ�L\L�WROHUH�HGLOPHVL�KDOLQGH�ELU�RUJDQÕQ�EHQ]HUL�LOH�
\HQLOHQPHVL� GR÷DO� RODUDN� ELU� �VW�QO�NW�U�� %|\OHFH� ELODWHUDO�
GLUVHN�DOWÕ�DPSXWH�ROJXODUGD�PRWRU�YH�GX\X�IRQNVL\RQODUÕQÕQ�
ND]DQÕOPDVÕ� LPP�QRVXSUHV\RQ� ULVNOHUL� LOH� NÕ\DVODQGÕ÷ÕQGD�
ID\GDQÕQ� GDKD� ID]OD� ROGX÷X� oDOÕúPDODUOD� GD� LVSDWODQPÕúWÕU��
7HN�WDUDIOÕ�DPSXWH�NLúLOHU�ELUoRN�LúOHYVHO�ND\ÕSODUÕQÕ�VD÷OÕNOÕ�
HNVWUHPLWHOHULQL�YH�SURWH]OHULQL�NXOODQDUDN�WDPDPOD\DELOPHN�
WHGLU��$\UÕFD�SURWH]�WDNÕOPDVÕQGDQ�VRQUD�QDNLOGH�ROGX÷X�JLEL�
X]XQ�V�UHQ�UHKDELOLWDV\RQ�SURJUDPÕQD�JHUHNVLQLP�\RNWXU��%X�
QHGHQOHUOH� WHN� WDUDIOÕ� GLUVHN� DOWÕ� DPSXWH� KDVWDODUGD� SURWH]�
VHoHQH÷L�|QFHOLN�WDúÕPDNWDGÕU������

Yüz Nakli
.RQMHQLWDO� PDOIRUPDV\RQODU�� DWHúOL� VLODK� \DUDODQPDODUÕ��
KD\YDQ� ÕVÕUÕ÷ÕQD� ED÷OÕ� JHOLúHQ� GRNX� GHIHNWOHUL�� \DQÕNODU��
G�úPH�JLEL� WUDYPDODU�YH\D�Q|URILEURPDWR]LV�JLEL� W�P|UOHUH�
ED÷OÕ�RODUDN�ROXúDQ�NRPSOHNV�\�]�GHIHNWOHUL�oRN�FLGGL�LúOHYVHO�
YH� HVWHWLN� ER]XNOXNODUD�� SVLNRORMLN� YH� VRV\DO� VRUXQODUD� \RO�
DoPDNWDGÕU�� %DúDUÕOÕ� ELU� \�]� QDNOL� LoLQ� WHPHO� JHUHNVLQLPOHU�
NUDQLRIDVLDO� YH� PLNURúLU�UMLNDO� FHUUDKL� WHNQLNOHU�� X\JXQ� YH�
\R÷XQODúWÕUÕOPÕú� LPP�QRVXSUHV\RQ� WHGDYLVL�� NRNX� DOPD��
\HPH�� LoPH�� J�OPH�� NRQXúPD� JLEL� IRQNVL\RQODU� LoLQ� HUNHQ�
SRVWRSHUDWLI�G|QHPGH�EDúODWÕODQ�\R÷XQ�IL]LN�WHGDYL�UHKDELOL�
WDV\RQ�YH�SVLNRORMLN�GHVWHNWLU��3VLNRORMLN�\DUGÕP��DOÕFÕ�DGD\Õ�
QD�SUHRSHUDWLI�G|QHPGH�GH�EDúODQPDOÕGÕU��0DMRU�GHSUHV\RQ��
SVLNRWLN�� NRJQLWLI� YH� GDYUDQÕú� ER]XNOX÷X� RODQ� SRWDQVL\HO�
DGD\ODU� DPHOL\DW� VRQUDVÕ� G|QHPGH� KDVWD� X\XPXQX� ER]DUDN�
WHGDYLQLQ�EDúDUÕVÕ]OÕ÷ÕQD�QHGHQ�RODELOLUOHU������
$GD\D� W�P�V�UHFLQ�RODVÕ� FHUUDKL�� WÕEEL�� VRV\DO�YH�SVLNRORMLN�
NRPSOLNDV\RQODUÕQ� HQ� D\UÕQWÕOÕ� úHNLOGH� DQODWÕOPDVÕ� JHUHNLU��
$GD\ÕQ� NHQGLVLQH� YHULOHQ� ELOJLOHUL� L\L� DQODPDVÕ� YH� ELOLQoOL�
RODUDN�QDNLOH� LVWHNOL�ROPDVÕ�oRN�|QHPOL�ELU�|Q�NRúXOGXU��%X�
ED÷ODPGD� GR÷UX� DGD\� VHoLPL� EDúDUÕ� úDQVÕQÕ� DUWWÕUDQ� ELU�
IDNW|UG�U�� %DúDUÕOÕ� ELU� \�]� QDNOL� LOH� NLúLQLQ� \HPH�� LoPH��
NRQXúPD��KDYD�\ROX�DoÕNOÕ÷Õ��NRNX�DOPD�YH�oHQH�RNO�]\RQX�
JLEL� WHPHO� \DúDPVDO� PRWRU� IRQNVL\RQODUÕQÕQ� G�]HOPHVLQLQ�

\DQÕVÕUD� \�]� LIDGHVL\OH� GH÷LúLN� GX\JXODUÕ� DNWDUDELOPH�\HWLVL�
ND]DQÕOPÕú� ROXU�� 7DWPLQNDU� ELU� HVWHWLN� J|U�Q�P� NLúLQLQ�
SVLNRVRV\DO� \DúDQWÕVÕQD� ROXPOX� NDWNÕODUGD� EXOXQXU�� <�]��
NLúLQLQ�GX\JX�GXUXPXQX�\DNÕQ�úHNLOGH�\DQVÕWDQ�RUJDQ�ROGX÷X�
LoLQ�YHULFL�DLOHVLQLQ�GX\JXVDO�VRUXQODU�\DúD\DELOHFH÷L�PXWODND�
G�ú�Q�OPHOLGLU�� %�W�Q� EX� SVLNRVRV\DO� KD]ÕUOÕ÷ÕQ� \DQÕQGD�
KDVWDODU� LPP�QRORMLN� RODUDN� WDP� ELU� GH÷HUOHQGLUPHGHQ�
JHoPHOLGLU� YH� EX� DPDoOD� LQVDQ� O|NRVLW� DQWLMHQL� SURILOLQLQ�
EHOLUOHQPHVL�� µ¶FURVV�PDWFK¶¶YH� GRQ|UH� |]J�� DQWLNRUODUÕQ�
EHOLUOHQPHVL� JHUHNPHNWHGLU� ������ 'H÷LúLN� QHGHQOHUOH� \�]�
GHULVLQGH� D÷ÕU� KDVDU�� GRNX� ND\EÕ� YH� úHNLO� ER]XNOX÷X��
NRPSOHNV�GHIRUPLWHOHU�JHOLúHELOLU��$QDWRPLN�GHIHNWOHUH�J|UH�
\�]� QDNOL� NÕVPL� YH\D� WDP� RODUDN� SODQODQÕU�� 6HIDORPHWULN�
SDUDPHWUHOHU� NXOODQÕODUDN� \DSÕODQ� JHOHQHNVHO� RUWRJQDWLN�
SODQODPD��NRQXúPD��KDYD�\ROX�DoÕNOÕ÷Õ�YH�RNO�]\RQX�VD÷OD\D�
FDN�HQ�X\JXQ�DQDWRPLN�úHNOLQ�YHULOPHVLQH�\DUGÕPFÕ�ROXU�������
&HUUDKLGH�DUWHUL\HO�DQDVWRPR]ODU�LoLQ�HNVWHUQDO�NDURWLG�DUWHULQ�
HNVWHUQDO� PDNVLOOHU� YH� IDVLDO� JLEL� GDOODUÕ� NXOODQÕOÕU�� 9HQ|]�
DQDVWRPR]ODU�LoLQ�IDVLDO��HNVWHUQDO�MXJXOHU�YH�WLUROLQJRXIDVLDO�
YHQOHU�WHUFLK�HGLOLU��<�]�Q�GX\XVXQX�WULJHPLQDO�VLQLULQ��o�DQD�
GDOÕ�� PRWRU� LQQHUYDV\RQXQX� IDVLDO� VLQLU� VD÷ODU�� <�]GHNL�
GHILVLWOL� DODQD� ELU�PDVNH� \HUOHúWLULOLU��&HUUDKLQLQ� HQ� VRUXQOX�
\|QOHUL�X]XQ�V�UHQ�DQHVWH]L��oRN�NDQ�ND\EÕ�YH�EXQX�NRPSDQVH�
HWPHN�LoLQ�\DSÕODQ�WUDQVI�]\RQODUGÕU��&HUUDKL�WHNQL÷L�ROXPVX]�
\|QGH� HWNLOH\HQ� IDNW|UOHU� DUDVÕQGD� WUDYPD\D� ED÷OÕ� RODUDN�
YDVN�OHU�DQDWRPLQLQ�ER]XOXS�NDUPDúÕN�úHNLO�DOPDVÕ�YH�GDKD�
|QFH�JHoLULOPLú�UHNRQVWU�NWLI�DPHOL\DWODUD�ED÷OÕ�GH÷LúLNOLNOHU�
JHOPHNWHGLU�������.R]PHWLN�YH�LPP�QRORML�X\XP�YH�VRQXoWD�
JUHIWLQ�NDOÕFÕ�RODELOPHVL�LoLQ�DOÕFÕ�YH�YHULFLQLQ�D\QÕ�FLQVL\HWWH�
YH� P�PN�QGH� D\QÕ� FLOW� UHQJLQGH� ROPDODUÕ�� \XNDUÕGD�
EDKVHGLOHQ� LPP�QRORMLN� SDUDPHWUHOHULQ� X\XPOX� ROPDVÕ�
JHUHNPHNWHGLU��<�]� QDNLOOHULQGH�PRUWDOLWH� RUDQODUÕ� \DNODúÕN�
���¶GXU�������)UDQVD¶GD������\ÕOÕQGD��N|SHN�ÕVÕUÕ÷Õ�VRQXFX�
EXUXQ�GLVWDOL���VW�YH�DOW�GXGDN��W�P�\OH�oHQH�YH�KHU�LNL�\DQDN�
E|OJHOHUL� DPSXWH� RODQ� ELU� KDVWD\D� EDúDUÕOÕ� NÕVPL� \�]� QDNOL�
JHUoHNOHúWLULOPLúWLU��$OÕFÕ�YH�YHULFLQLQ�NDQ�JUXEX�D\QÕ��������
ROXS�EHú�RUWDN�+/$�DQWLMHQOHUL�PHYFXWWX��3RVWRSHUDWLI����YH�
���� J�QOHUGH� GRQ|U� KHPDWRSRHWLN� N|N� K�FUHOHUL� DOÕFÕ\D�
YHULOPLú� YH� O|NRVLW� NLPHUL]PL� ROXúWXUXOPXúWXU�� $PHOL\DW�
VRQUDVÕ����YH������J�QOHUGH�LNL�UHMHNVL\RQ�DWD÷Õ�JHoLUHQ�KDVWD�
GD�WHGDYL�EDúDUÕOÕ�ROPXúWXU��+DVWD\D�DPHOL\DW�VRQUDVÕ�����D\GD�
IRWRNHPRWHUDSL� \DSÕODUDN� JHOLúHELOHFHN� DNXW� UHMHNVL\RQ�
DWDNODUÕ�|QOHQPLúWLU������<�]�QDNLO�DODQÕQGD�FHUUDKL�GHQH\LP��
����� \ÕOÕQD� NDGDU� VDGHFH� ��� QDNLO� \DSÕOGÕ÷Õ� LoLQ� ROGXNoD�
VÕQÕUOÕGÕU��8]XQ�YDGHOL�VRQXoODU�YH�JHo�G|QHPGH�NDUúÕODúÕODQ�
NRPSOLNDV\RQODU�KDNNÕQGD�YH�EXQODUÕQ�o|]�P��LOH�LOJLOL�ILNLU�
ELUOL÷LQH� YDUÕOPÕú� YH� X\JXODPD\D� JHoLULOPLú� DOJRULWPDODU�
EXOXQPDPDNWDGÕU��%X�NRQXODUD�DoÕNOÕN�JHWLUPHN�YH�\�]�QDNOL�
NRQXVXQGD� GHQH\LPOL� KHNLPOHULQ� J|U�ú�Q�� DOPDN� DPDFÕ\OD�
\DSÕODQ�ELU�oDOÕúPDGD�EHOOL�EDúOÕ�RODUDN�DOÕFÕQÕQ�H÷LWLPL��\�]�
QDNOLQGH� EDúDUÕVÕ]OÕ÷ÕQ� QH� úHNLOGH� WDQÕPODQDFD÷Õ�� WDULIL� YH�
NRPSOLNDV\RQODUD� \DNODúÕP� YH� NRPSOLNDV\RQODUÕQ� WHGDYLVL�
QLQ� QDVÕO� \DSÕODFD÷Õ� QRNWDODUÕ� DUDúWÕUÕOPÕúWÕU��.DWÕODQODUÕQ���
����
L�IDVLDO�QDNLO�EDúDUÕVÕ]OÕ÷ÕQÕQ��������
L�PRUWDOLWHQLQ�YH���
����
L� NURQLN� RUJDQ� UHGGLQLQ� PXWODND� WDUWÕúÕOPDVÕ� JHUHNHQ�
QRNWDODU� ROGX÷XQX� EHOLUWPHNOH� EHUDEHU� YHULOHQ� \DQÕWODU�
PRUWDOLWH� RUDQODUÕ� YH� \�]� QDNOLQLQ� WDQÕPÕ� KDNNÕQGD� ELU�
NRQVHQV�V�ROPDGÕ÷ÕQÕ�RUWD\D�NR\PXúWXU��$\UÕFD�\�]�QDNOLQGH�

GHQH\LPL� RODQ� PHUNH]OHUGH� ELOH� NURQLN� G|QHPGHNL� UHGGLQ�
WHGDYLVL� KDNNÕQGD� SURWRNROOHU� ROPDGÕ÷Õ� DQODúÕOPÕúWÕU� ������
7�P� RUJDQ� QDNLOOHULQGH� RUWDN� VRUXQ� RODQ� LPP�QRVXSUHVLI�
NRPSOLNDV\RQODUÕ�YH�JUHIW�UHGGL�\�]�QDNOL�LoLQ�GH�JHoHUOL�ROXS�
D\UÕFD�%�K�FUHOL�OHQIRPD�WDQÕVÕ�DODQ�YH�VRQXoWD�NURQLN�JUHIW�
UHMHNVL\RQX� JHOLúHQ� ROJX� ELOGLULOPLúWLU� ������ g]NDQ� YH� DUN��
JHUoHNOHúWLUGLNOHUL� G|UG�QF�� \�]� QDNOL� ROJXVXQGD� VNXDPR]�
K�FUHOL�NDUVLQRP�JHOLúPLúWLU��7HGDYL�VRQUDVÕQGD�D÷ÕU�HQIHNVL\�
RQ� WDEORVX�� VROXQXP� \HWPH]OL÷L�� NURQLN� RUJDQ� UHMHNVL\RQX�
DOORJUDIW�QHNUR]X�LOH�VRQXoODQPÕú��DQFDN�JUHIWLQ�oÕNDUÕOPDVÕ�
QD� NDUúÕQ� KDVWD� ND\EHGLOPLúWLU� ������ øPP�QRV�SUHV\RQXQ�
X]XQ�G|QPHGHNL�GH]DYDQWDMODUÕ��NRPSR]LW�GRNX�QDNLOOHULQGH�
NXOODQÕODQ� \R÷XQ� LPP�QRV�SUHVLI� WHGDYL� LOH� X]XQ� G|QHP�
\DúD\DQ�KDVWDODUÕ�WHKGLW�HGHQ�|QHPOL�QRNWD�RODUDN�KHNLPOHULQ�
NDUúÕVÕQD�PXWODND�oÕNPDNWDGÕU��

Uterus Nakli
.DGÕQ�LQIHUWLOLWHVLQH�o|]�P�RODUDN�JHOLúWLULOHQ�LQ�YLWUR�IHUWLO�
L]DV\RQ��,9)���LQWUDVLWRSOD]PLN�VSHUP�HQMHNVL\RQX�YH�HPEUL�
\RQXQ�NUL\R�\|QWHPL�LOH�VDNODQPDVÕ��NRUXQPDVÕ�JLEL�\DUGÕPFÕ�
�UHPH�WHNQLNOHUL�WÕS�SUDWL÷LQGH�\HU�DOPDNWDGÕU��$\UÕFD�oRFXN�
VDKLEL� ROPDQÕQ� IDUNOÕ� \|QWHPOHUL� DUDVÕQGD� oRFXN� HGLQPH�YH�
WDúÕ\ÕFÕ�DQQHOLN�YDUGÕU��dRFXN�HGLQPHQLQ�EHOLUOL�NRúXOODUÕ�YH�
JHQHOOLNOH� X]XQ� V�UHQ� KXNXNL� SURVHG�UOHUL� EXOXQPDNWDGÕU��
7DúÕ\ÕFÕ�DQQHOLN�ELUoRN��ONHGH�NDQXQHQ�\DVDNODQPÕúWÕU��
dHúLWOL� QHGHQOHUOH� RUJDQ� ND\EÕ� YH\D� NRQMHQLWDO� \RNOX÷X�
QHGHQL\OH�LQIHUWLO�RODQ�NDGÕQODUGD�XWHUXV�QDNOL�ELU�IHUWLOLWHQLQ�
VD÷ODQPDVÕ� LoLQ� ELU� VHoHQHN� RODUDN� NDUúÕPÕ]D� oÕNPDNWDGÕU���
-LQHNRORMLN�YH\D�REVWHWULN�ED]Õ�SDWRORMLOHU�QHGHQL\OH�KLVWHUHN�
WRPL�JHUHNWL÷LQGH�DGÕ�JHoHQ�\DUGÕPFÕ��UHPH�WHNQLNOHUL�ID\GD�
VD÷ODPDPDNWDGÕU�� 8WHUXV� WUDQVSODQWDV\RQXQGD� LON� EDúDUÕ��
N|SHNOHUGH� XWHUXV� YH� RYHUOHULQ� UH�LPSODQWDV\RQX� LOH�
KDPLOHOL÷LQ�VD÷ODQDELOGL÷LQLQ�J|VWHULOPHVLGLU������øQVDQODUGD�
XWHUXV� QDNOLQLQ� LON� |UQH÷L� SRVWSDUWXP� NDQDPD� QHGHQL\OH�
KLVWHUHNWRPL�\DSÕODQ����\DúÕQGD�NDGÕQ�KDVWD\D������\ÕOÕQGD�
JHUoHNOHúWLULOHQ�FDQOÕ�YHULFLOL�XWHUXV�QDNOLGLU��+DVWD\D�SRVWRS�
HUDWLI� ���� J�QGH� DNXW� YDVN�OHU� WURPER]� QHGHQL\OH� KLVWHUHN�
WRPL�\DSÕOPÕú�YH�HNVSODQW�SDWRORML�LQFHOHQGL÷LQGH�UHMHNVL\RQD�
DLW�ELU�EXOJX�VDSWDQPDPÕúWÕU�������%X�NRQX�LOH�LOJLOL�SUHNOLQLN�
YHULOHULQ�\HWHUVL]OL÷L�NOLQLN�X\JXODPDGD�SUREOHP�\DúDQPDVÕ�
QD� QHGHQ� ROPDVÕ� ROGXNoD� PXKWHPHO� ELU� GXUXPGXU�� 8WHUXV�
QDNOLQGH�|QHPOL� ELU� NLORPHWUH� WDúÕ�$NGHQL]�hQLYHUVLWHVLQGH�
����� \ÕOÕQGD� ��� \DúÕQGD�0D\HU��5RNLWDQVN\�.XVWHU�+DXVHU�
VHQGURPX� WDQÕVÕ� DOPÕú� RODQ� ��� \DúÕQGDNL� NDGÕQD� \DSÕODQ�
DOORJUDIW� XWHUXV� QDNOLGLU�� 7UDQVSODQWDV\RQGDQ� ��� D\� VRQUD�
HPEU\R�WUDQVIHUL�VD÷ODQPÕú�YH�WUDQVYDJLQDO�XOWUDVRQ�LOH�NOLQLN�
KDPLOHOL÷LQ� JHUoHNOHúWLULOGL÷LQLQ� VDSWDQPDVÕQD� NDUúÕQ� FDQOÕ�
GR÷XP�P�PN�Q�ROPDPÕúWÕU� ������ øVYHo
GH�������\ÕOÕQGD� LON�
EDúDUÕOÕ� XWHUXV� QDNOL� JHUoHNOHúWLULOGL� YH� 5RNLWDQ�
VN\�.XVWHU�+DXVHU�VHQGURPX�RODQ����\DúÕQGDNL�ELU�NDGÕQD����
\DúÕQGD�FDQOÕ�GRQ|UGHQ�XWHUXV�QDNOL�\DSÕOPÕúWÕU�� øúOHPGHQ���
\ÕO�VRQUD�JHEH�NDODQ�KDVWD�JHVWDV\RQXQ�����KDIWDVÕQGD�VD÷OÕNOÕ�
ELU�EHEHN�G�Q\D\D�JHWLUPLúWLU�������%X�LON�EDúDUÕ\Õ�GDKD�VRQUD�
\DSÕODQ����XWHUXV�WUDQVSODQWDV\RQ�VRQXFX����VD÷OÕNOÕ�EHEH÷LQ�
GR÷XPX� L]OHPLúWLU� ������ 8WHUXV� QDNOL� \DúDPVDO� HQGLNDV\RQ�
WDúÕPDPDVÕQD�NDUúÕQ�WÕEEL��FHUUDKL��KXNXNL��HWLN��SVLNRORMLN�YH�
VRV\DO�EDNÕPODUGDQ�WDUWÕúÕODQ�\|QOHUL�EXOXQPDNWDGÕU��$OÕFÕ�YH�

YHULFL�LoLQ�RUWDN�NRúXOODU�JHQHO�VD÷OÕN�GXUXPXQXQ�L\L�ROPDVÕ��
HQIHNVL\RQ� YH� VRQ� EHú� \ÕOGD� NDQVHU� KLND\HVL� ROPDPDVÕGÕU��
$OÕFÕ� LoLQ� |QJ|U�OHQ� �VW� \Dú� VÕQÕUÕ� ������� YHULFL� LoLQ� LVH�
�����
GLU��<DúÕQ��JUHIW�EDúDUÕVÕ��]HULQH�HWNLVL�ELOLQPHPHNWHGLU��
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SRUVHG�UOHUGH�NDUúÕODúÕODQ�SUREOHPOHULQ�ODERUDWXYDU�YH�NOLQLN�
X\JXODPDODU� LOH� NROD\FD� EDúDUÕODELOHFH÷L� J|VWHULOPLúWLU�� %X�
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GH� LON� LQVDQGDQ� LQVDQD� NDOS�
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+DVWD�DPHOL\DWWDQ�VRQUD�VDGHFH����VDDW�\DúDPÕúWÕU��øNLQFL�NDOS�
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JHUoHNOHúWLUPLúWLU�� %DúND� ELU� \HQLOLN� RODUDN� D\QÕ� FDQOÕ�
GRQ|UGHQ�VLP�OWDQH�RODUDN�DOÕQDQ�NDUDFL÷HU�GRNXVX�YH�E|EUHN�
LOH�ELU�\HWLúNLQH�LNLOL�RUJDQ�QDNOL�0HKPHW�+DEHUDO�YH�oDOÕúPD�
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hONHPL]GH� NDUDFL÷HU�� E|EUHN�� LQFH� EDUVDN� YH� SDQNUHDV�
QDNLOOHUL� QHUGH\VH� UXWLQ� ELUHU� LúOHP� KDOLQH� JHOPLúWLU�� +HU�
JHoHQ� J�Q� GDKD� ID]OD� KHNLP� EX� DODQD� LOJL� GX\PDNWD� YH� EX�
QHGHQOH�JHUHNOL�H÷LWLPL�DOPDN�LoLQ�EDúYXUPDNWDGÕU��%X�DUWDQ�

WDOHS� LOH� �ONH� oDSÕQGD� JLGHUHN� DUWDQ� VD\ÕGD� WUDQVSODQWDV\RQ�
HNLEL�ROXúWXUXOPDNWD�YH�VXQXODQ�KL]PHWLQ�NDOLWHVL�KHU�JHoHQ�
J�Q�DUWPDNWDGÕU���
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*�Q�P�]GH�� E|EUHN� YH� NDUDFL÷HU� WUDQVSODQWDV\RQXQGD�
HQGLNDV\RQ� NURQLN� VRQ� HYUH�� \DúDPÕ� WHKGLW� HGHQ� KDVWDOÕ÷ÕQ�
NHVLQ�WHGDYLVLQL�\DSPDN��\DúDPÕ�X]DWPDN�YH�\DúDP�NDOLWHVLQL�
DUWWÕUPDNWÕU�� .DOS�� SDQNUHDV� YH� LQFH� EDUVDN� JLEL� RUJDQODUÕQ�
QDNOLQGH� GH� EHQ]HU� HQGLNDV\RQODU� JHoHUOLGLU�� 3DQNUHDV�
QDNLOOHULQLQ�EHOOL�EDúOÕ�HQGLNDV\RQODUÕ� WLS� ,�YH� WLS� ,,�GL\DEHW�
ROXS� Q|URYDVN�OHU� NRPSOLNDV\RQODUÕ� J|U�OHQ� KDVWDODUGD�
\DSÕOPDNWDGÕU�YH�JHQHOOLNOH�E|EUHN�QDNOL�LOH�VLP�OWDQH�E|UHN�
QDNOL�LOH�ELUOLNWH�\DSÕOPDVÕ�|QHULOPHNWHGLU��
<HQL�JHOLúHQ��IDUNOÕ�RUJDQ�YH�GRNXODUÕQ�QDNOLQL�NRQX�HGLQHQ��
HQGLNDV\RQ� YH� KHGHIOHUL� GH÷LúLNOLN� J|VWHUHQ� RUJDQ�GRNX�
QDNLOOHUL�GH�JLGHUHN�LOJL�oHNPH\H�EDúODPÕúWÕU��%XQODU�DUDVÕQGD�
HNVWUHPLWH��XWHUXV��\�]�YH�EH\LQ�VLQLU�GRNXVX�QDNLOOHUL�JHOPH�
NWHGLU��%X�QDNLOOHU�KD\DWÕ�WHKGLW�HGHQ�QHGHQOHUOH�\DSÕOPDVD�GD�
IRQNVL\RQHO�ND\EÕ�\HULQH�NR\PDGD��GHIRUPLWHOHULQ�JLGHULOPH�
VL� YH� KD\DW� NDOLWHVLQLQ� DUWWÕUÕOPDVÕ� DPDFÕ\OD� YH� VÕQÕUOÕ�
HQGLNDV\RQODUOD�\DSÕODQ�SURVHG�UOHUGLU��
%X� GHUOHPHGH� DQD� DPDo�� W�P� VROLG� RUJDQ� QDNLOOHULQH� YH�
|]HOOLNOH� NRPSR]LW� GRNX� QDNLOOHUL� JLEL� WHNQLN� RODUDN� ]RU�
LúOHPOHUH�WDULKL�SHUVSHNWLIOH�EDNDUDN�JHOLúLPOHULQL�LUGHOHPHN�
YH�LOHULGH�NDUúÕODúÕODELOHFHN�SUREOHPOHUL�EHOLUOHPHNWLU��
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WHUPLQRORMLQLQ� X\JXQ� úHNLOGH� WDQÕPODQPDVÕ� JHUHNPHNWHGLU��
(NWRGHUP� YH� HQGRGHUP� RULMLQOL� GRNXODUÕ� NDSVD\DQ� oRNOX�
Y�FXW� \DSÕODUÕQÕ� LoHUHQ� QDNLOOHU� �NRPSR]LW� GRNX� DOORWUDQV�
SODQWDV\RQX��RODUDN� LVLPOHQGLULOLU��%X� W�U�QDNLOOHU��YDVN�OHU�
NRPSR]LW� DOORJUHIW�� RODUDN� GD� ELOLQLU� YH� HO�� \�]�� ODULQNV��
HNOHP��NDUÕQ�GXYDUÕ�QDNOL�\HU�DOPDNWDGÕU��%X�QDNLO�JUXEXQXQ�
DQD�KHGHILQLQ�D]DOPÕú�YH\D�WDPDPHQ�ND\EHGLOPLú�IRQNVL\RQ�
ODUÕ�JHUL�JHWLUPHN�YH�\DúDP�NDOLWHVLQL�DUWWÕUPDNWÕU��6ROLG�RUJDQ�
QDNLOOHULQGHQ�IDUNOÕ�RODUDN�GX\X�YH�PRWRU�IRQNVL\RQODUÕQ�JHUL�
ND]DQÕOPDVÕ�LoLQ�QDNLO�\DSÕODQ�NLúLGH�VLQLU�UHMHQHUDV\RQXQXQ�
JHUoHNOHúPHVL�OD]ÕPGÕU�
 
øON� HO� QDNOL� ����� \ÕOÕQGD� (NYDWRU¶GD� \DSÕOPÕúWÕU�� (UNHQ�
SRVWRSHUDWLI� G|QHPGH� EDúDUÕVÕ]� RODQ� JLULúLPGH� \HWHUVL]�
LPPXQRVXSUHV\RQXQ� EX� VRQXFD� \RO� DoWÕ÷Õ� G�ú�Q�OPHNWHGLU�
�����'XEHUQDUG�YH�HNLEL������\ÕOÕQGD��VD÷�|QNRO�GLVWDO����
��
WUDYPDWLN�DPSXWDV\RQD�X÷UDPÕú����\DúÕQGDNL�ELU�HUNHN�KDVWD�
\D��EH\LQ�|O�P��JHUoHNOHúPLú�ELU�NLúLQLQ�VD÷�GLVWDO�|Q�NRO�YH�
HOLQL�QDNOHWPLúOHU��<R÷XQ�IL]LN�WHGDYL�VRQUDVÕ�WDWPLQNDU�PRWRU�
IRQNVL\RQ�G�]HOPHVL� LOH�ELUOLNWH�\DNODúÕN��o�QF��D\ÕQD� WDP�
GX\XVDO� JHUL� G|Q�ú� VDSWDPÕúODUGÕU�� +DILI� GRNXQPD� GX\XVX�
KDULo� GHULQ� EDVÕQo� GX\XVX� DYXo� RUWDVÕQGD� DOÕQPÕúWÕU� �����
$\UÕFD�I05�NRUWHNVGH�HO�DODQÕQÕQ�ODWHUDOGHQ�PHGLDOH�ND\PDN�
WD�ROGX÷XQX�J|VWHUPLúWLU������
$\QÕ�oDOÕúPD�JUXEX����\DúÕQGD�ELODWHUDO�|QNROX�DPSXWH�HUNHN�
KDVWD\D�NHPLN�ILNVDV\RQ��DUWHULHO�YH�YHQ|]�DQDVWRPR]��VLQLU�
V�W�UDV\RQX��WHQGRQ�YH�NDVODUÕQ�ELUOHúWLULOPHVLQL�LoHUHQ�FHUUD�
KL� JLULúLP� VRQUDVÕQGD� IL]LN� WHGDYL�� HOHNWURVWLP�ODV\RQ� YH�

PHúJXOL\HW� WHGDYLVL� X\JXODPÕúODUGÕU�� $PHOL\DWWDQ� VRQUDNL�
ELULQFL� \ÕOÕQGD� WDWPLQNkU� GX\XVDO� YH� PRWRU� G�]HOPH�
J|]OHPLúOHU� YH� \DúDP� NDOLWHVLQGH� EHOLUJLQ� L\LOHúPH� HOGH�
HWPLúOHUGLU��'ROD\ÕVÕ�LOH�WDPLUL�P�PN�Q�ROPD\DQ�HNVWUHPLWH�
ND\ÕSODUÕQGD� HQGLNDV\RQODUD� VÕNÕ� úHNLOGH� X\XOGX÷X� WDNGLUGH�
UH�LPSODQWDV\RQ� \DSÕODQ� KDVWDODUOD� EHQ]HU� VRQXoODUÕQ� HOGH�
HGLOHELOHFH÷LQL�J|VWHUPLúOHUGLU��
(O�QDNOLQGHQ�VRQUD�HUNHQ�YH�JHo�G|QHPGH�NRPSOLNDV\RQODU�
DUDVÕQGD�GDPDU�WURPER]X��KHPDWRP��FLOW�QHNUR]X��HQIHNVL\RQ�
YH� DNXW� HNVWUHPLWH� ND\EÕ� UDSRU� HGLOPLúWLU� ������$QFDN� EX�
GXUXP� UH�LPSODQWDV\RQ� \DSÕODQ� ROJXODU� LoLQ� GH� JHoHUOLGLU��
$QFDN� ULVN� YH� DYDQWDM� DQDOL]L� \DSÕOGÕ÷ÕQGD� UH�LPSODQWDV\RQ�
úDQVÕ� ROPD\DQ� ELU� KDVWD� JUXEXQGD� HNVWUHPLWH� QDNOLQLQ�
LúOHYOHULQ�ND]DQÕOPDVÕQGD�HWNLQ�RODFD÷Õ�|QJ|U�OPHNWHGLU���
(O� QDNOL� LOH� SURWH]� VHoHQHNOHULQLQ� LúOHYVHO� YH� SVLNRVRV\DO�
VRQXoODUÕQÕQ� NÕ\DVODQGÕ÷Õ� ELU� oDOÕúPDGD�� IRQNVL\RQHO�
VRQXoODUÕQ�IDUNOÕ�ROPDGÕ÷ÕQÕ�RUWD\D�NRQPXúWXU��$QFDN��WUDQV�
SODQWDV\RQXQ� �VW�QO�NOHUL� PRWRU� DNWLYLWHQLQ� VD÷ODQPDVÕ� YH�
EXQXQ�\DQÕQGD�GX\X�YH�|]�EHQOL÷LQ�DOJÕODQPDVÕQÕQ�L\LOHúWLU�
LOPHVLGLU�� 7UDQVSODQWDV\RQGD� LPP�QRVXSUHV\RQD� ED÷OÕ�
NRPSOLNDV\RQODU�ELU�GH]DYDQWDM�ROXúWXUXU��$QFDN�LPP�QRVX�
SUHV\RQXQ�L\L�WROHUH�HGLOPHVL�KDOLQGH�ELU�RUJDQÕQ�EHQ]HUL�LOH�
\HQLOHQPHVL� GR÷DO� RODUDN� ELU� �VW�QO�NW�U�� %|\OHFH� ELODWHUDO�
GLUVHN�DOWÕ�DPSXWH�ROJXODUGD�PRWRU�YH�GX\X�IRQNVL\RQODUÕQÕQ�
ND]DQÕOPDVÕ� LPP�QRVXSUHV\RQ� ULVNOHUL� LOH� NÕ\DVODQGÕ÷ÕQGD�
ID\GDQÕQ� GDKD� ID]OD� ROGX÷X� oDOÕúPDODUOD� GD� LVSDWODQPÕúWÕU��
7HN�WDUDIOÕ�DPSXWH�NLúLOHU�ELUoRN�LúOHYVHO�ND\ÕSODUÕQÕ�VD÷OÕNOÕ�
HNVWUHPLWHOHULQL�YH�SURWH]OHULQL�NXOODQDUDN�WDPDPOD\DELOPHN�
WHGLU��$\UÕFD�SURWH]�WDNÕOPDVÕQGDQ�VRQUD�QDNLOGH�ROGX÷X�JLEL�
X]XQ�V�UHQ�UHKDELOLWDV\RQ�SURJUDPÕQD�JHUHNVLQLP�\RNWXU��%X�
QHGHQOHUOH� WHN� WDUDIOÕ� GLUVHN� DOWÕ� DPSXWH� KDVWDODUGD� SURWH]�
VHoHQH÷L�|QFHOLN�WDúÕPDNWDGÕU������

Yüz Nakli
.RQMHQLWDO� PDOIRUPDV\RQODU�� DWHúOL� VLODK� \DUDODQPDODUÕ��
KD\YDQ� ÕVÕUÕ÷ÕQD� ED÷OÕ� JHOLúHQ� GRNX� GHIHNWOHUL�� \DQÕNODU��
G�úPH�JLEL� WUDYPDODU�YH\D�Q|URILEURPDWR]LV�JLEL� W�P|UOHUH�
ED÷OÕ�RODUDN�ROXúDQ�NRPSOHNV�\�]�GHIHNWOHUL�oRN�FLGGL�LúOHYVHO�
YH� HVWHWLN� ER]XNOXNODUD�� SVLNRORMLN� YH� VRV\DO� VRUXQODUD� \RO�
DoPDNWDGÕU�� %DúDUÕOÕ� ELU� \�]� QDNOL� LoLQ� WHPHO� JHUHNVLQLPOHU�
NUDQLRIDVLDO� YH� PLNURúLU�UMLNDO� FHUUDKL� WHNQLNOHU�� X\JXQ� YH�
\R÷XQODúWÕUÕOPÕú� LPP�QRVXSUHV\RQ� WHGDYLVL�� NRNX� DOPD��
\HPH�� LoPH�� J�OPH�� NRQXúPD� JLEL� IRQNVL\RQODU� LoLQ� HUNHQ�
SRVWRSHUDWLI�G|QHPGH�EDúODWÕODQ�\R÷XQ�IL]LN�WHGDYL�UHKDELOL�
WDV\RQ�YH�SVLNRORMLN�GHVWHNWLU��3VLNRORMLN�\DUGÕP��DOÕFÕ�DGD\Õ�
QD�SUHRSHUDWLI�G|QHPGH�GH�EDúODQPDOÕGÕU��0DMRU�GHSUHV\RQ��
SVLNRWLN�� NRJQLWLI� YH� GDYUDQÕú� ER]XNOX÷X� RODQ� SRWDQVL\HO�
DGD\ODU� DPHOL\DW� VRQUDVÕ� G|QHPGH� KDVWD� X\XPXQX� ER]DUDN�
WHGDYLQLQ�EDúDUÕVÕ]OÕ÷ÕQD�QHGHQ�RODELOLUOHU������
$GD\D� W�P�V�UHFLQ�RODVÕ� FHUUDKL�� WÕEEL�� VRV\DO�YH�SVLNRORMLN�
NRPSOLNDV\RQODUÕQ� HQ� D\UÕQWÕOÕ� úHNLOGH� DQODWÕOPDVÕ� JHUHNLU��
$GD\ÕQ� NHQGLVLQH� YHULOHQ� ELOJLOHUL� L\L� DQODPDVÕ� YH� ELOLQoOL�
RODUDN�QDNLOH� LVWHNOL�ROPDVÕ�oRN�|QHPOL�ELU�|Q�NRúXOGXU��%X�
ED÷ODPGD� GR÷UX� DGD\� VHoLPL� EDúDUÕ� úDQVÕQÕ� DUWWÕUDQ� ELU�
IDNW|UG�U�� %DúDUÕOÕ� ELU� \�]� QDNOL� LOH� NLúLQLQ� \HPH�� LoPH��
NRQXúPD��KDYD�\ROX�DoÕNOÕ÷Õ��NRNX�DOPD�YH�oHQH�RNO�]\RQX�
JLEL� WHPHO� \DúDPVDO� PRWRU� IRQNVL\RQODUÕQÕQ� G�]HOPHVLQLQ�

\DQÕVÕUD� \�]� LIDGHVL\OH� GH÷LúLN� GX\JXODUÕ� DNWDUDELOPH�\HWLVL�
ND]DQÕOPÕú� ROXU�� 7DWPLQNDU� ELU� HVWHWLN� J|U�Q�P� NLúLQLQ�
SVLNRVRV\DO� \DúDQWÕVÕQD� ROXPOX� NDWNÕODUGD� EXOXQXU�� <�]��
NLúLQLQ�GX\JX�GXUXPXQX�\DNÕQ�úHNLOGH�\DQVÕWDQ�RUJDQ�ROGX÷X�
LoLQ�YHULFL�DLOHVLQLQ�GX\JXVDO�VRUXQODU�\DúD\DELOHFH÷L�PXWODND�
G�ú�Q�OPHOLGLU�� %�W�Q� EX� SVLNRVRV\DO� KD]ÕUOÕ÷ÕQ� \DQÕQGD�
KDVWDODU� LPP�QRORMLN� RODUDN� WDP� ELU� GH÷HUOHQGLUPHGHQ�
JHoPHOLGLU� YH� EX� DPDoOD� LQVDQ� O|NRVLW� DQWLMHQL� SURILOLQLQ�
EHOLUOHQPHVL�� µ¶FURVV�PDWFK¶¶YH� GRQ|UH� |]J�� DQWLNRUODUÕQ�
EHOLUOHQPHVL� JHUHNPHNWHGLU� ������ 'H÷LúLN� QHGHQOHUOH� \�]�
GHULVLQGH� D÷ÕU� KDVDU�� GRNX� ND\EÕ� YH� úHNLO� ER]XNOX÷X��
NRPSOHNV�GHIRUPLWHOHU�JHOLúHELOLU��$QDWRPLN�GHIHNWOHUH�J|UH�
\�]� QDNOL� NÕVPL� YH\D� WDP� RODUDN� SODQODQÕU�� 6HIDORPHWULN�
SDUDPHWUHOHU� NXOODQÕODUDN� \DSÕODQ� JHOHQHNVHO� RUWRJQDWLN�
SODQODPD��NRQXúPD��KDYD�\ROX�DoÕNOÕ÷Õ�YH�RNO�]\RQX�VD÷OD\D�
FDN�HQ�X\JXQ�DQDWRPLN�úHNOLQ�YHULOPHVLQH�\DUGÕPFÕ�ROXU�������
&HUUDKLGH�DUWHUL\HO�DQDVWRPR]ODU�LoLQ�HNVWHUQDO�NDURWLG�DUWHULQ�
HNVWHUQDO� PDNVLOOHU� YH� IDVLDO� JLEL� GDOODUÕ� NXOODQÕOÕU�� 9HQ|]�
DQDVWRPR]ODU�LoLQ�IDVLDO��HNVWHUQDO�MXJXOHU�YH�WLUROLQJRXIDVLDO�
YHQOHU�WHUFLK�HGLOLU��<�]�Q�GX\XVXQX�WULJHPLQDO�VLQLULQ��o�DQD�
GDOÕ�� PRWRU� LQQHUYDV\RQXQX� IDVLDO� VLQLU� VD÷ODU�� <�]GHNL�
GHILVLWOL� DODQD� ELU�PDVNH� \HUOHúWLULOLU��&HUUDKLQLQ� HQ� VRUXQOX�
\|QOHUL�X]XQ�V�UHQ�DQHVWH]L��oRN�NDQ�ND\EÕ�YH�EXQX�NRPSDQVH�
HWPHN�LoLQ�\DSÕODQ�WUDQVI�]\RQODUGÕU��&HUUDKL�WHNQL÷L�ROXPVX]�
\|QGH� HWNLOH\HQ� IDNW|UOHU� DUDVÕQGD� WUDYPD\D� ED÷OÕ� RODUDN�
YDVN�OHU�DQDWRPLQLQ�ER]XOXS�NDUPDúÕN�úHNLO�DOPDVÕ�YH�GDKD�
|QFH�JHoLULOPLú�UHNRQVWU�NWLI�DPHOL\DWODUD�ED÷OÕ�GH÷LúLNOLNOHU�
JHOPHNWHGLU�������.R]PHWLN�YH�LPP�QRORML�X\XP�YH�VRQXoWD�
JUHIWLQ�NDOÕFÕ�RODELOPHVL�LoLQ�DOÕFÕ�YH�YHULFLQLQ�D\QÕ�FLQVL\HWWH�
YH� P�PN�QGH� D\QÕ� FLOW� UHQJLQGH� ROPDODUÕ�� \XNDUÕGD�
EDKVHGLOHQ� LPP�QRORMLN� SDUDPHWUHOHULQ� X\XPOX� ROPDVÕ�
JHUHNPHNWHGLU��<�]� QDNLOOHULQGH�PRUWDOLWH� RUDQODUÕ� \DNODúÕN�
���¶GXU�������)UDQVD¶GD������\ÕOÕQGD��N|SHN�ÕVÕUÕ÷Õ�VRQXFX�
EXUXQ�GLVWDOL���VW�YH�DOW�GXGDN��W�P�\OH�oHQH�YH�KHU�LNL�\DQDN�
E|OJHOHUL� DPSXWH� RODQ� ELU� KDVWD\D� EDúDUÕOÕ� NÕVPL� \�]� QDNOL�
JHUoHNOHúWLULOPLúWLU��$OÕFÕ�YH�YHULFLQLQ�NDQ�JUXEX�D\QÕ��������
ROXS�EHú�RUWDN�+/$�DQWLMHQOHUL�PHYFXWWX��3RVWRSHUDWLI����YH�
���� J�QOHUGH� GRQ|U� KHPDWRSRHWLN� N|N� K�FUHOHUL� DOÕFÕ\D�
YHULOPLú� YH� O|NRVLW� NLPHUL]PL� ROXúWXUXOPXúWXU�� $PHOL\DW�
VRQUDVÕ����YH������J�QOHUGH�LNL�UHMHNVL\RQ�DWD÷Õ�JHoLUHQ�KDVWD�
GD�WHGDYL�EDúDUÕOÕ�ROPXúWXU��+DVWD\D�DPHOL\DW�VRQUDVÕ�����D\GD�
IRWRNHPRWHUDSL� \DSÕODUDN� JHOLúHELOHFHN� DNXW� UHMHNVL\RQ�
DWDNODUÕ�|QOHQPLúWLU������<�]�QDNLO�DODQÕQGD�FHUUDKL�GHQH\LP��
����� \ÕOÕQD� NDGDU� VDGHFH� ��� QDNLO� \DSÕOGÕ÷Õ� LoLQ� ROGXNoD�
VÕQÕUOÕGÕU��8]XQ�YDGHOL�VRQXoODU�YH�JHo�G|QHPGH�NDUúÕODúÕODQ�
NRPSOLNDV\RQODU�KDNNÕQGD�YH�EXQODUÕQ�o|]�P��LOH�LOJLOL�ILNLU�
ELUOL÷LQH� YDUÕOPÕú� YH� X\JXODPD\D� JHoLULOPLú� DOJRULWPDODU�
EXOXQPDPDNWDGÕU��%X�NRQXODUD�DoÕNOÕN�JHWLUPHN�YH�\�]�QDNOL�
NRQXVXQGD� GHQH\LPOL� KHNLPOHULQ� J|U�ú�Q�� DOPDN� DPDFÕ\OD�
\DSÕODQ�ELU�oDOÕúPDGD�EHOOL�EDúOÕ�RODUDN�DOÕFÕQÕQ�H÷LWLPL��\�]�
QDNOLQGH� EDúDUÕVÕ]OÕ÷ÕQ� QH� úHNLOGH� WDQÕPODQDFD÷Õ�� WDULIL� YH�
NRPSOLNDV\RQODUD� \DNODúÕP� YH� NRPSOLNDV\RQODUÕQ� WHGDYLVL�
QLQ� QDVÕO� \DSÕODFD÷Õ� QRNWDODUÕ� DUDúWÕUÕOPÕúWÕU��.DWÕODQODUÕQ���
����
L�IDVLDO�QDNLO�EDúDUÕVÕ]OÕ÷ÕQÕQ��������
L�PRUWDOLWHQLQ�YH���
����
L� NURQLN� RUJDQ� UHGGLQLQ� PXWODND� WDUWÕúÕOPDVÕ� JHUHNHQ�
QRNWDODU� ROGX÷XQX� EHOLUWPHNOH� EHUDEHU� YHULOHQ� \DQÕWODU�
PRUWDOLWH� RUDQODUÕ� YH� \�]� QDNOLQLQ� WDQÕPÕ� KDNNÕQGD� ELU�
NRQVHQV�V�ROPDGÕ÷ÕQÕ�RUWD\D�NR\PXúWXU��$\UÕFD�\�]�QDNOLQGH�

GHQH\LPL� RODQ� PHUNH]OHUGH� ELOH� NURQLN� G|QHPGHNL� UHGGLQ�
WHGDYLVL� KDNNÕQGD� SURWRNROOHU� ROPDGÕ÷Õ� DQODúÕOPÕúWÕU� ������
7�P� RUJDQ� QDNLOOHULQGH� RUWDN� VRUXQ� RODQ� LPP�QRVXSUHVLI�
NRPSOLNDV\RQODUÕ�YH�JUHIW�UHGGL�\�]�QDNOL�LoLQ�GH�JHoHUOL�ROXS�
D\UÕFD�%�K�FUHOL�OHQIRPD�WDQÕVÕ�DODQ�YH�VRQXoWD�NURQLN�JUHIW�
UHMHNVL\RQX� JHOLúHQ� ROJX� ELOGLULOPLúWLU� ������ g]NDQ� YH� DUN��
JHUoHNOHúWLUGLNOHUL� G|UG�QF�� \�]� QDNOL� ROJXVXQGD� VNXDPR]�
K�FUHOL�NDUVLQRP�JHOLúPLúWLU��7HGDYL�VRQUDVÕQGD�D÷ÕU�HQIHNVL\�
RQ� WDEORVX�� VROXQXP� \HWPH]OL÷L�� NURQLN� RUJDQ� UHMHNVL\RQX�
DOORJUDIW�QHNUR]X�LOH�VRQXoODQPÕú��DQFDN�JUHIWLQ�oÕNDUÕOPDVÕ�
QD� NDUúÕQ� KDVWD� ND\EHGLOPLúWLU� ������ øPP�QRV�SUHV\RQXQ�
X]XQ�G|QPHGHNL�GH]DYDQWDMODUÕ��NRPSR]LW�GRNX�QDNLOOHULQGH�
NXOODQÕODQ� \R÷XQ� LPP�QRV�SUHVLI� WHGDYL� LOH� X]XQ� G|QHP�
\DúD\DQ�KDVWDODUÕ�WHKGLW�HGHQ�|QHPOL�QRNWD�RODUDN�KHNLPOHULQ�
NDUúÕVÕQD�PXWODND�oÕNPDNWDGÕU��

Uterus Nakli
.DGÕQ�LQIHUWLOLWHVLQH�o|]�P�RODUDN�JHOLúWLULOHQ�LQ�YLWUR�IHUWLO�
L]DV\RQ��,9)���LQWUDVLWRSOD]PLN�VSHUP�HQMHNVL\RQX�YH�HPEUL�
\RQXQ�NUL\R�\|QWHPL�LOH�VDNODQPDVÕ��NRUXQPDVÕ�JLEL�\DUGÕPFÕ�
�UHPH�WHNQLNOHUL�WÕS�SUDWL÷LQGH�\HU�DOPDNWDGÕU��$\UÕFD�oRFXN�
VDKLEL� ROPDQÕQ� IDUNOÕ� \|QWHPOHUL� DUDVÕQGD� oRFXN� HGLQPH�YH�
WDúÕ\ÕFÕ�DQQHOLN�YDUGÕU��dRFXN�HGLQPHQLQ�EHOLUOL�NRúXOODUÕ�YH�
JHQHOOLNOH� X]XQ� V�UHQ� KXNXNL� SURVHG�UOHUL� EXOXQPDNWDGÕU��
7DúÕ\ÕFÕ�DQQHOLN�ELUoRN��ONHGH�NDQXQHQ�\DVDNODQPÕúWÕU��
dHúLWOL� QHGHQOHUOH� RUJDQ� ND\EÕ� YH\D� NRQMHQLWDO� \RNOX÷X�
QHGHQL\OH�LQIHUWLO�RODQ�NDGÕQODUGD�XWHUXV�QDNOL�ELU�IHUWLOLWHQLQ�
VD÷ODQPDVÕ� LoLQ� ELU� VHoHQHN� RODUDN� NDUúÕPÕ]D� oÕNPDNWDGÕU���
-LQHNRORMLN�YH\D�REVWHWULN�ED]Õ�SDWRORMLOHU�QHGHQL\OH�KLVWHUHN�
WRPL�JHUHNWL÷LQGH�DGÕ�JHoHQ�\DUGÕPFÕ��UHPH�WHNQLNOHUL�ID\GD�
VD÷ODPDPDNWDGÕU�� 8WHUXV� WUDQVSODQWDV\RQXQGD� LON� EDúDUÕ��
N|SHNOHUGH� XWHUXV� YH� RYHUOHULQ� UH�LPSODQWDV\RQX� LOH�
KDPLOHOL÷LQ�VD÷ODQDELOGL÷LQLQ�J|VWHULOPHVLGLU������øQVDQODUGD�
XWHUXV� QDNOLQLQ� LON� |UQH÷L� SRVWSDUWXP� NDQDPD� QHGHQL\OH�
KLVWHUHNWRPL�\DSÕODQ����\DúÕQGD�NDGÕQ�KDVWD\D������\ÕOÕQGD�
JHUoHNOHúWLULOHQ�FDQOÕ�YHULFLOL�XWHUXV�QDNOLGLU��+DVWD\D�SRVWRS�
HUDWLI� ���� J�QGH� DNXW� YDVN�OHU� WURPER]� QHGHQL\OH� KLVWHUHN�
WRPL�\DSÕOPÕú�YH�HNVSODQW�SDWRORML�LQFHOHQGL÷LQGH�UHMHNVL\RQD�
DLW�ELU�EXOJX�VDSWDQPDPÕúWÕU�������%X�NRQX�LOH�LOJLOL�SUHNOLQLN�
YHULOHULQ�\HWHUVL]OL÷L�NOLQLN�X\JXODPDGD�SUREOHP�\DúDQPDVÕ�
QD� QHGHQ� ROPDVÕ� ROGXNoD� PXKWHPHO� ELU� GXUXPGXU�� 8WHUXV�
QDNOLQGH�|QHPOL� ELU� NLORPHWUH� WDúÕ�$NGHQL]�hQLYHUVLWHVLQGH�
����� \ÕOÕQGD� ��� \DúÕQGD�0D\HU��5RNLWDQVN\�.XVWHU�+DXVHU�
VHQGURPX� WDQÕVÕ� DOPÕú� RODQ� ��� \DúÕQGDNL� NDGÕQD� \DSÕODQ�
DOORJUDIW� XWHUXV� QDNOLGLU�� 7UDQVSODQWDV\RQGDQ� ��� D\� VRQUD�
HPEU\R�WUDQVIHUL�VD÷ODQPÕú�YH�WUDQVYDJLQDO�XOWUDVRQ�LOH�NOLQLN�
KDPLOHOL÷LQ� JHUoHNOHúWLULOGL÷LQLQ� VDSWDQPDVÕQD� NDUúÕQ� FDQOÕ�
GR÷XP�P�PN�Q�ROPDPÕúWÕU� ������ øVYHo
GH�������\ÕOÕQGD� LON�
EDúDUÕOÕ� XWHUXV� QDNOL� JHUoHNOHúWLULOGL� YH� 5RNLWDQ�
VN\�.XVWHU�+DXVHU�VHQGURPX�RODQ����\DúÕQGDNL�ELU�NDGÕQD����
\DúÕQGD�FDQOÕ�GRQ|UGHQ�XWHUXV�QDNOL�\DSÕOPÕúWÕU�� øúOHPGHQ���
\ÕO�VRQUD�JHEH�NDODQ�KDVWD�JHVWDV\RQXQ�����KDIWDVÕQGD�VD÷OÕNOÕ�
ELU�EHEHN�G�Q\D\D�JHWLUPLúWLU�������%X�LON�EDúDUÕ\Õ�GDKD�VRQUD�
\DSÕODQ����XWHUXV�WUDQVSODQWDV\RQ�VRQXFX����VD÷OÕNOÕ�EHEH÷LQ�
GR÷XPX� L]OHPLúWLU� ������ 8WHUXV� QDNOL� \DúDPVDO� HQGLNDV\RQ�
WDúÕPDPDVÕQD�NDUúÕQ�WÕEEL��FHUUDKL��KXNXNL��HWLN��SVLNRORMLN�YH�
VRV\DO�EDNÕPODUGDQ�WDUWÕúÕODQ�\|QOHUL�EXOXQPDNWDGÕU��$OÕFÕ�YH�

YHULFL�LoLQ�RUWDN�NRúXOODU�JHQHO�VD÷OÕN�GXUXPXQXQ�L\L�ROPDVÕ��
HQIHNVL\RQ� YH� VRQ� EHú� \ÕOGD� NDQVHU� KLND\HVL� ROPDPDVÕGÕU��
$OÕFÕ� LoLQ� |QJ|U�OHQ� �VW� \Dú� VÕQÕUÕ� ������� YHULFL� LoLQ� LVH�
�����
GLU��<DúÕQ��JUHIW�EDúDUÕVÕ��]HULQH�HWNLVL�ELOLQPHPHNWHGLU��
8WHUXV�QDNOL�\DSDQ�ELUoRN�JUXS�YHULFL�RODUDN�GR÷XP�\DSPÕú�
NDGÕQODUÕ� WHUFLK� HWPHNWHGLU�� 3HURSHUDWLI� VRUXQODU� DUDVÕQGD�
|]HOOLNOH� YHULFLGH� FHUUDKL� JLULúLPLQ� V�UHVLQLQ� X]XQ� ROPDVÕ�
JHOPHNWHGLU��/LWHUDW�UGH�JHQLú�VÕQÕUODUÕ� � LoLQGH�EX�V�UH������
VDDW�DUDVÕQGD�GH÷LúPHNWHGLU��'RQ|U�FHUUDKLVL�ROGXNoD�LQYD]LI�
GLU�YH�SHOYLV�NDLGHVLQGHNL�XWHUXV�YHQOHULQLQ�oÕNDUÕOPDVÕ�WHNQLN�
RODUDN� |]HOOLNOH� ]RUGXU�� %X� QHGHQOH� DOWHUQDWLI� RODUDN� RYHU�
YHQOHULQLQ� NXOODQÕOPDVÕ� G�ú�Q�OP�úW�U��$OÕFÕ� LoLQ� RUWDODPD�
DPHOL\DW�V�UHVL�����VDDW�ROXS�NDQ�ND\EÕ�|QHPOL�ELU�VRUXQGXU�
YH� ��������� PO�� DUDVÕQGD� GH÷LúHQ� KDFLPOHUGH� WUDQVI�]\RQ�
JHUHNWL÷L�UDSRU�HGLOPLúWLU�������:HL�YH�DUN�������URERWLN�FHUUD�
KL� \DUGÕPÕ� YH� RYHU� YHQOHULQL� NXOODQDUDN� GRQ|UGH� DPHOL\DW�
V�UHVLQL� �� VDDWH� LQGLUPH\L� EDúDUPÕúODUGÕU�� $OÕFÕ� LOH� LOJLOL�
NRPSOLNDV\RQODU�DUDVÕQGD�XWHUR�YDJLQDO�DQDVWRPR]GD�GDUOÕN��
GDU� YH� NÕVDOPÕú� YDJLQDGDQ� GROD\Õ� FLQVHO� WDWPLQVL]OLN�� GDKD�
VRQUD� ,9)� LoLQ� RYHU� VWLP�ODV\RQX� VRQXFX� RYHU� KLSHU�
VWLP�ODV\RQ�VHQGURPX��RYHU�NDQDPDVÕ�YH�SHULWRQGD�KHPDWRP�
ROXúXPX�VD\ÕODELOLU��&DQOÕ�GRQ|U�LOH�LOJLOL�RODVÕ�NRPSOLNDV\RQ�
ODU�KDNNÕQGD�\HWHUOL�ELOJL�ROPDPDVÕQD�NDUúÕQ�EX�NRQXGD�GRQ|U�
\HWHULQFH� ELOJLOHQGLULOPHOLGLU�� 8UHWHU� ODVHUDV\RQX�� XUHWHUR��
YDMLQDO� ILVW�O�JLEL��URORMLN�NRPSOLNDV\RQODU�GÕúÕQGD�GDKD�D]�
RUDQGD� PHVDQH� KLSRWRQLVL� YH� VHNV�HO� GLVIRQNVL\RQ� UDSRU�
HGLOPLúWLU�� )HW�V� LoLQ� ULVNOHU� LPPXQRVXSUHVLI� LODo� HWNLVL��
D]DOPÕú�NDQ�DNÕPÕ�YH�SUHHNODPSVLGLU�������8WHUXV�WUDQVSODQ�
WDV\RQXQGD�FDQOÕ�YH\D�NDGDYUD�XWHUXV�NXOODQÕPÕQÕQ�DYDQWDM�YH�
GH]DYDQWDMODUÕ� WDUWÕúPD� NRQXVXGXU�� %|EUHN� YH� NDUDFL÷HU�
QDNLOOHULQGH� FDQOÕGDQ� YH� |]HOOLNOH� JHQoOHUGHQ� DOÕQDQ� RUJDQ�
ODUÕQ� GDKD� L\L� JUHIW� ROGXNODUÕ� YH� DOÕFÕQÕQ� |P�U� V�UHVLQLQ�
X]DGÕ÷Õ�ELOLQPHNWHGLU��8WHUXV�QDNOLQLQ�ELU�|]HOOL÷L�ELU�YH\D�LNL�
GR÷XPGDQ� VRQUD� NLúLQLQ� GDKD� X]XQ� V�UH� LPP�QRVXSUHVLI�
WHGDYL�DOWÕQGD�NDOPDVÕQÕ�|QOHPHN�DPDFÕ\OD�WUDQVSODQWH�HGLOHQ�
XWHUXVXQ� oÕNDUÕOPDVÕGÕU�� %X� V�UH� RUWDODPD� EHú� \ÕO� RODUDN�
|QJ|U�OPHNWHGLU�� %X� QHGHQOH� |]HOOLNOH� FDQOÕ� GRQ|U� WHUFLK�
HWPHQLQ� �VW�QO�÷�� \RNWXU�� $\UÕFD� DOÕFÕQÕQ� YHULFL\H� NDUúÕ�
GX\DELOHFH÷L� H]LNOLN� YH� GL÷HU� SVLNRORMLN� VRUXQODU� NDGDYUD�
XWHUXV� NXOODQÕPÕ� LOH� JLGHULOPLú� ROXU�� 8WHUXV� WUDQVSODQWD�
V\RQXQXQ� HWLN� WHPHOOHUL� 0RQWUHDO� NULWHUOHUL� LVPL� DOWÕQGD�
WRSODQPÕúWÕU�� %XQD� J|UH� DOÕFÕ� KDNNÕQGD� DOWÕ�� GRQ|U� LOH� LOJLOL�
G|UW� YH� WHGDYL\L�\DSDFDN� VD÷OÕN�JUXEX� LOH�G|UW� NRúXO�\HULQH�
JHWLULOPHOLGLU������7XWPD\DQ�JUHIWOHULQ�oÕNDUÕOPDVÕ�YH�DOÕFÕGD�
FHUUDKL� UHYL]\RQ� JHUHNWLUHQ� NRPSOLNDV\RQODU� VROLG� RUJDQ�
QDNLOOHULQGH�ROGX÷X�JLEL�UDSRU�HGLOPLúWLU�

Beyin Nakli 
*�Q�P�]� LoLQ��WRSLN� VD\ÕODFDN�EH\LQ� WUDQVSODQWDV\RQX� LoLQ�
JHoPLúWH� DWÕODQ� LON� DGÕP�5REHUW�:KLWH� YH� HNLELQLQ� ����
GH�
EDúÕ�VLP�OWDQH�RODUDN�NRSDQ�ELU�PD\PXQXQ�EH\QLQL�EDúND�ELU�
PD\PXQD� EDúDUÕ\OD� WUDQVSODQWH� HWPLú� ROPDODUÕGÕU��$OÕFÕQÕQ�
VHNL]� J�Q� \DúDPDVÕQD� NDUúÕQ� KHUKDQJL� ELU� NRPSOLNDV\RQ�
J|U�OPHPLúWLU� ������ 'U�� 6�� &DQDYHUR� EH\LQ� WUDQVSODQWD�
V\RQXQXQ� |Q�QGHNL� HQ� E�\�N� HQJHOLQ� EH\LQOH� VSLQDO� NRUGX�
ELUOHúWLUPHN� ROGX÷XQX�� WHNQLN� RODUDN� DOÕFÕQÕQ� Y�FXW� ÕVÕVÕQÕQ�
\HWHUOL� GHUHFHGH� G�ú�U�OG�÷�� GXUXPODUGD� NUDQLRVSLQDO�
ED÷ODQWÕQÕQ�NHVLOHUHN�YHULFL\H�QDNOHGLOPHVLQH�RODQDN�VD÷OD\D�

FD÷ÕQÕ�|QH�V�UP�úW�U�� øQVDQGDQ�LQVDQD�EH\LQ�QDNOL�SURMHVLQL�
+($9(1� �7KH� +HDG� $QDVWRPRVLV� 9HQWXUH�� RODUDN�
LVLPOHQGLUPLúWLU�������5HQ�YH�DUN��\DSWÕNODUÕ�GHQH\VHO�PRGHO�
GH�WRWDO�VSLQDO�NHVL�VRQUDVÕQGD�SROLHWLOHQ�JOLNRO�LQG�NOHPHVL�
\OH� PRWRU� IRQNVL\RQXQ� G|QG�÷�Q�� J|VWHUPLúOHU�� PHPEUDQ�
ELUOHúWLULFLOHULQ�EX�SDWRORMLOHUGH�ELU�XPXW�RODELOHFH÷LQL�UDSRU�
HWPLúOHUGLU�������dRN�FLGGL�ELOLPVHO��WÕEEL�YH�FHUUDKL�]RUOXN�
ODUÕQ� \DQÕQGD� DKODNL�� OHJDO�� VRV\DO� YH� WDKPLQ� HGLOHPH\HFHN�
EDúND�VRUXQODU�\DUDWDFDN�EX�JLULúLP�\HULQH��\DSD\�]HND��YH�
�URERW� WHNQRORMLVL�� JLEL� JHOLúPHNWH� RODQ� NRQXODUÕQ� ELU� oRN�
LQVDQ� NRUWHNVL� IRQNVL\RQXQX� \HULQH� JHWLUHELOHFH÷L� GDKD�
JHUoHNoL� ELU� G�ú�QFHGLU�� 7DULKVHO� V�UHoWH� KHU� ELU� RUJDQ� YH�
GRNX� WUDQVSODQWDV\RQXQXQ� GHQH\� ODERUDWXYDUODUÕQGDQ� NOLQLN�
X\JXODPD\D�NDGDU�X]DQDQ�ELU�KLND\HVL�YDUGÕU��0LNURYDVN�OHU�
FHUUDKL�WHNQLNOHU�|]HOOLNOH�E|EUHN�QDNOL�LoLQ�\DSÕODQ�GHQH\OHU�
OH�EXOXQGX��øPP�QRV�SUHV\RQ�SURWRNROOHUL�YH�X\JXQ�LODoODUÕQ�
JHOLúWLULOPHVL� NDUDFL÷HU� QDNOL� LoLQ� \DSÕODQ� GHQH\OHUGH�
NDUúÕODúÕODQ� SUREOHPOHUH� o|]�P� RODUDN� JHOLúWLULOGL��
*�Q�P�]GH� DúÕOPDVÕ� JHUHNHQ� SUREOHPOHULQ� EDúÕQGD� W�UOHU�
DUDVÕ� RUJDQ� WUDQVSODQWDV\RQODUÕQGD� �;HQRWUDQVSODQWDV\RQ��
NDUúÕODúÕODQ� SUREOHPOHULQ� JLGHULOPHVLGLU�� %X� NRQXGD� \R÷XQ�
oDOÕúPDODU�GHYDP�HWPHNWHGLU�DQFDN�E|EUHN�QDNOL�LoLQ�����D\Õ�
DúDQ�JUHIW�FDQOÕOÕ÷Õ�HOGH�HGLOHPHPLúWLU��%X�GL÷HU�VROLG�RUJDQODU�
LoLQ� GDKD� G�ú�NW�U�� %X� QHGHQOH� GHQH\VHO� PRGHOOHUOH�
NDUúÕODúÕODQ�VRUXQODUÕQ�o|]�P��DUDúWÕUÕOPDNWDGÕU��������

SONUÇ
2UJDQ�QDNLOOHULQL�HQGLNDV\RQ�YH�KHGHIOHUL�EDNÕPÕQGDQ��o�DQD�
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GX\XVDO� JHUL� G|Q�ú� VDSWDPÕúODUGÕU�� +DILI� GRNXQPD� GX\XVX�
KDULo� GHULQ� EDVÕQo� GX\XVX� DYXo� RUWDVÕQGD� DOÕQPÕúWÕU� �����
$\UÕFD�I05�NRUWHNVGH�HO�DODQÕQÕQ�ODWHUDOGHQ�PHGLDOH�ND\PDN�
WD�ROGX÷XQX�J|VWHUPLúWLU������
$\QÕ�oDOÕúPD�JUXEX����\DúÕQGD�ELODWHUDO�|QNROX�DPSXWH�HUNHN�
KDVWD\D�NHPLN�ILNVDV\RQ��DUWHULHO�YH�YHQ|]�DQDVWRPR]��VLQLU�
V�W�UDV\RQX��WHQGRQ�YH�NDVODUÕQ�ELUOHúWLULOPHVLQL�LoHUHQ�FHUUD�
KL� JLULúLP� VRQUDVÕQGD� IL]LN� WHGDYL�� HOHNWURVWLP�ODV\RQ� YH�

PHúJXOL\HW� WHGDYLVL� X\JXODPÕúODUGÕU�� $PHOL\DWWDQ� VRQUDNL�
ELULQFL� \ÕOÕQGD� WDWPLQNkU� GX\XVDO� YH� PRWRU� G�]HOPH�
J|]OHPLúOHU� YH� \DúDP� NDOLWHVLQGH� EHOLUJLQ� L\LOHúPH� HOGH�
HWPLúOHUGLU��'ROD\ÕVÕ�LOH�WDPLUL�P�PN�Q�ROPD\DQ�HNVWUHPLWH�
ND\ÕSODUÕQGD� HQGLNDV\RQODUD� VÕNÕ� úHNLOGH� X\XOGX÷X� WDNGLUGH�
UH�LPSODQWDV\RQ� \DSÕODQ� KDVWDODUOD� EHQ]HU� VRQXoODUÕQ� HOGH�
HGLOHELOHFH÷LQL�J|VWHUPLúOHUGLU��
(O�QDNOLQGHQ�VRQUD�HUNHQ�YH�JHo�G|QHPGH�NRPSOLNDV\RQODU�
DUDVÕQGD�GDPDU�WURPER]X��KHPDWRP��FLOW�QHNUR]X��HQIHNVL\RQ�
YH� DNXW� HNVWUHPLWH� ND\EÕ� UDSRU� HGLOPLúWLU� ������$QFDN� EX�
GXUXP� UH�LPSODQWDV\RQ� \DSÕODQ� ROJXODU� LoLQ� GH� JHoHUOLGLU��
$QFDN� ULVN� YH� DYDQWDM� DQDOL]L� \DSÕOGÕ÷ÕQGD� UH�LPSODQWDV\RQ�
úDQVÕ� ROPD\DQ� ELU� KDVWD� JUXEXQGD� HNVWUHPLWH� QDNOLQLQ�
LúOHYOHULQ�ND]DQÕOPDVÕQGD�HWNLQ�RODFD÷Õ�|QJ|U�OPHNWHGLU���
(O� QDNOL� LOH� SURWH]� VHoHQHNOHULQLQ� LúOHYVHO� YH� SVLNRVRV\DO�
VRQXoODUÕQÕQ� NÕ\DVODQGÕ÷Õ� ELU� oDOÕúPDGD�� IRQNVL\RQHO�
VRQXoODUÕQ�IDUNOÕ�ROPDGÕ÷ÕQÕ�RUWD\D�NRQPXúWXU��$QFDN��WUDQV�
SODQWDV\RQXQ� �VW�QO�NOHUL� PRWRU� DNWLYLWHQLQ� VD÷ODQPDVÕ� YH�
EXQXQ�\DQÕQGD�GX\X�YH�|]�EHQOL÷LQ�DOJÕODQPDVÕQÕQ�L\LOHúWLU�
LOPHVLGLU�� 7UDQVSODQWDV\RQGD� LPP�QRVXSUHV\RQD� ED÷OÕ�
NRPSOLNDV\RQODU�ELU�GH]DYDQWDM�ROXúWXUXU��$QFDN�LPP�QRVX�
SUHV\RQXQ�L\L�WROHUH�HGLOPHVL�KDOLQGH�ELU�RUJDQÕQ�EHQ]HUL�LOH�
\HQLOHQPHVL� GR÷DO� RODUDN� ELU� �VW�QO�NW�U�� %|\OHFH� ELODWHUDO�
GLUVHN�DOWÕ�DPSXWH�ROJXODUGD�PRWRU�YH�GX\X�IRQNVL\RQODUÕQÕQ�
ND]DQÕOPDVÕ� LPP�QRVXSUHV\RQ� ULVNOHUL� LOH� NÕ\DVODQGÕ÷ÕQGD�
ID\GDQÕQ� GDKD� ID]OD� ROGX÷X� oDOÕúPDODUOD� GD� LVSDWODQPÕúWÕU��
7HN�WDUDIOÕ�DPSXWH�NLúLOHU�ELUoRN�LúOHYVHO�ND\ÕSODUÕQÕ�VD÷OÕNOÕ�
HNVWUHPLWHOHULQL�YH�SURWH]OHULQL�NXOODQDUDN�WDPDPOD\DELOPHN�
WHGLU��$\UÕFD�SURWH]�WDNÕOPDVÕQGDQ�VRQUD�QDNLOGH�ROGX÷X�JLEL�
X]XQ�V�UHQ�UHKDELOLWDV\RQ�SURJUDPÕQD�JHUHNVLQLP�\RNWXU��%X�
QHGHQOHUOH� WHN� WDUDIOÕ� GLUVHN� DOWÕ� DPSXWH� KDVWDODUGD� SURWH]�
VHoHQH÷L�|QFHOLN�WDúÕPDNWDGÕU������

Yüz Nakli
.RQMHQLWDO� PDOIRUPDV\RQODU�� DWHúOL� VLODK� \DUDODQPDODUÕ��
KD\YDQ� ÕVÕUÕ÷ÕQD� ED÷OÕ� JHOLúHQ� GRNX� GHIHNWOHUL�� \DQÕNODU��
G�úPH�JLEL� WUDYPDODU�YH\D�Q|URILEURPDWR]LV�JLEL� W�P|UOHUH�
ED÷OÕ�RODUDN�ROXúDQ�NRPSOHNV�\�]�GHIHNWOHUL�oRN�FLGGL�LúOHYVHO�
YH� HVWHWLN� ER]XNOXNODUD�� SVLNRORMLN� YH� VRV\DO� VRUXQODUD� \RO�
DoPDNWDGÕU�� %DúDUÕOÕ� ELU� \�]� QDNOL� LoLQ� WHPHO� JHUHNVLQLPOHU�
NUDQLRIDVLDO� YH� PLNURúLU�UMLNDO� FHUUDKL� WHNQLNOHU�� X\JXQ� YH�
\R÷XQODúWÕUÕOPÕú� LPP�QRVXSUHV\RQ� WHGDYLVL�� NRNX� DOPD��
\HPH�� LoPH�� J�OPH�� NRQXúPD� JLEL� IRQNVL\RQODU� LoLQ� HUNHQ�
SRVWRSHUDWLI�G|QHPGH�EDúODWÕODQ�\R÷XQ�IL]LN�WHGDYL�UHKDELOL�
WDV\RQ�YH�SVLNRORMLN�GHVWHNWLU��3VLNRORMLN�\DUGÕP��DOÕFÕ�DGD\Õ�
QD�SUHRSHUDWLI�G|QHPGH�GH�EDúODQPDOÕGÕU��0DMRU�GHSUHV\RQ��
SVLNRWLN�� NRJQLWLI� YH� GDYUDQÕú� ER]XNOX÷X� RODQ� SRWDQVL\HO�
DGD\ODU� DPHOL\DW� VRQUDVÕ� G|QHPGH� KDVWD� X\XPXQX� ER]DUDN�
WHGDYLQLQ�EDúDUÕVÕ]OÕ÷ÕQD�QHGHQ�RODELOLUOHU������
$GD\D� W�P�V�UHFLQ�RODVÕ� FHUUDKL�� WÕEEL�� VRV\DO�YH�SVLNRORMLN�
NRPSOLNDV\RQODUÕQ� HQ� D\UÕQWÕOÕ� úHNLOGH� DQODWÕOPDVÕ� JHUHNLU��
$GD\ÕQ� NHQGLVLQH� YHULOHQ� ELOJLOHUL� L\L� DQODPDVÕ� YH� ELOLQoOL�
RODUDN�QDNLOH� LVWHNOL�ROPDVÕ�oRN�|QHPOL�ELU�|Q�NRúXOGXU��%X�
ED÷ODPGD� GR÷UX� DGD\� VHoLPL� EDúDUÕ� úDQVÕQÕ� DUWWÕUDQ� ELU�
IDNW|UG�U�� %DúDUÕOÕ� ELU� \�]� QDNOL� LOH� NLúLQLQ� \HPH�� LoPH��
NRQXúPD��KDYD�\ROX�DoÕNOÕ÷Õ��NRNX�DOPD�YH�oHQH�RNO�]\RQX�
JLEL� WHPHO� \DúDPVDO� PRWRU� IRQNVL\RQODUÕQÕQ� G�]HOPHVLQLQ�

\DQÕVÕUD� \�]� LIDGHVL\OH� GH÷LúLN� GX\JXODUÕ� DNWDUDELOPH�\HWLVL�
ND]DQÕOPÕú� ROXU�� 7DWPLQNDU� ELU� HVWHWLN� J|U�Q�P� NLúLQLQ�
SVLNRVRV\DO� \DúDQWÕVÕQD� ROXPOX� NDWNÕODUGD� EXOXQXU�� <�]��
NLúLQLQ�GX\JX�GXUXPXQX�\DNÕQ�úHNLOGH�\DQVÕWDQ�RUJDQ�ROGX÷X�
LoLQ�YHULFL�DLOHVLQLQ�GX\JXVDO�VRUXQODU�\DúD\DELOHFH÷L�PXWODND�
G�ú�Q�OPHOLGLU�� %�W�Q� EX� SVLNRVRV\DO� KD]ÕUOÕ÷ÕQ� \DQÕQGD�
KDVWDODU� LPP�QRORMLN� RODUDN� WDP� ELU� GH÷HUOHQGLUPHGHQ�
JHoPHOLGLU� YH� EX� DPDoOD� LQVDQ� O|NRVLW� DQWLMHQL� SURILOLQLQ�
EHOLUOHQPHVL�� µ¶FURVV�PDWFK¶¶YH� GRQ|UH� |]J�� DQWLNRUODUÕQ�
EHOLUOHQPHVL� JHUHNPHNWHGLU� ������ 'H÷LúLN� QHGHQOHUOH� \�]�
GHULVLQGH� D÷ÕU� KDVDU�� GRNX� ND\EÕ� YH� úHNLO� ER]XNOX÷X��
NRPSOHNV�GHIRUPLWHOHU�JHOLúHELOLU��$QDWRPLN�GHIHNWOHUH�J|UH�
\�]� QDNOL� NÕVPL� YH\D� WDP� RODUDN� SODQODQÕU�� 6HIDORPHWULN�
SDUDPHWUHOHU� NXOODQÕODUDN� \DSÕODQ� JHOHQHNVHO� RUWRJQDWLN�
SODQODPD��NRQXúPD��KDYD�\ROX�DoÕNOÕ÷Õ�YH�RNO�]\RQX�VD÷OD\D�
FDN�HQ�X\JXQ�DQDWRPLN�úHNOLQ�YHULOPHVLQH�\DUGÕPFÕ�ROXU�������
&HUUDKLGH�DUWHUL\HO�DQDVWRPR]ODU�LoLQ�HNVWHUQDO�NDURWLG�DUWHULQ�
HNVWHUQDO� PDNVLOOHU� YH� IDVLDO� JLEL� GDOODUÕ� NXOODQÕOÕU�� 9HQ|]�
DQDVWRPR]ODU�LoLQ�IDVLDO��HNVWHUQDO�MXJXOHU�YH�WLUROLQJRXIDVLDO�
YHQOHU�WHUFLK�HGLOLU��<�]�Q�GX\XVXQX�WULJHPLQDO�VLQLULQ��o�DQD�
GDOÕ�� PRWRU� LQQHUYDV\RQXQX� IDVLDO� VLQLU� VD÷ODU�� <�]GHNL�
GHILVLWOL� DODQD� ELU�PDVNH� \HUOHúWLULOLU��&HUUDKLQLQ� HQ� VRUXQOX�
\|QOHUL�X]XQ�V�UHQ�DQHVWH]L��oRN�NDQ�ND\EÕ�YH�EXQX�NRPSDQVH�
HWPHN�LoLQ�\DSÕODQ�WUDQVI�]\RQODUGÕU��&HUUDKL�WHNQL÷L�ROXPVX]�
\|QGH� HWNLOH\HQ� IDNW|UOHU� DUDVÕQGD� WUDYPD\D� ED÷OÕ� RODUDN�
YDVN�OHU�DQDWRPLQLQ�ER]XOXS�NDUPDúÕN�úHNLO�DOPDVÕ�YH�GDKD�
|QFH�JHoLULOPLú�UHNRQVWU�NWLI�DPHOL\DWODUD�ED÷OÕ�GH÷LúLNOLNOHU�
JHOPHNWHGLU�������.R]PHWLN�YH�LPP�QRORML�X\XP�YH�VRQXoWD�
JUHIWLQ�NDOÕFÕ�RODELOPHVL�LoLQ�DOÕFÕ�YH�YHULFLQLQ�D\QÕ�FLQVL\HWWH�
YH� P�PN�QGH� D\QÕ� FLOW� UHQJLQGH� ROPDODUÕ�� \XNDUÕGD�
EDKVHGLOHQ� LPP�QRORMLN� SDUDPHWUHOHULQ� X\XPOX� ROPDVÕ�
JHUHNPHNWHGLU��<�]� QDNLOOHULQGH�PRUWDOLWH� RUDQODUÕ� \DNODúÕN�
���¶GXU�������)UDQVD¶GD������\ÕOÕQGD��N|SHN�ÕVÕUÕ÷Õ�VRQXFX�
EXUXQ�GLVWDOL���VW�YH�DOW�GXGDN��W�P�\OH�oHQH�YH�KHU�LNL�\DQDN�
E|OJHOHUL� DPSXWH� RODQ� ELU� KDVWD\D� EDúDUÕOÕ� NÕVPL� \�]� QDNOL�
JHUoHNOHúWLULOPLúWLU��$OÕFÕ�YH�YHULFLQLQ�NDQ�JUXEX�D\QÕ��������
ROXS�EHú�RUWDN�+/$�DQWLMHQOHUL�PHYFXWWX��3RVWRSHUDWLI����YH�
���� J�QOHUGH� GRQ|U� KHPDWRSRHWLN� N|N� K�FUHOHUL� DOÕFÕ\D�
YHULOPLú� YH� O|NRVLW� NLPHUL]PL� ROXúWXUXOPXúWXU�� $PHOL\DW�
VRQUDVÕ����YH������J�QOHUGH�LNL�UHMHNVL\RQ�DWD÷Õ�JHoLUHQ�KDVWD�
GD�WHGDYL�EDúDUÕOÕ�ROPXúWXU��+DVWD\D�DPHOL\DW�VRQUDVÕ�����D\GD�
IRWRNHPRWHUDSL� \DSÕODUDN� JHOLúHELOHFHN� DNXW� UHMHNVL\RQ�
DWDNODUÕ�|QOHQPLúWLU������<�]�QDNLO�DODQÕQGD�FHUUDKL�GHQH\LP��
����� \ÕOÕQD� NDGDU� VDGHFH� ��� QDNLO� \DSÕOGÕ÷Õ� LoLQ� ROGXNoD�
VÕQÕUOÕGÕU��8]XQ�YDGHOL�VRQXoODU�YH�JHo�G|QHPGH�NDUúÕODúÕODQ�
NRPSOLNDV\RQODU�KDNNÕQGD�YH�EXQODUÕQ�o|]�P��LOH�LOJLOL�ILNLU�
ELUOL÷LQH� YDUÕOPÕú� YH� X\JXODPD\D� JHoLULOPLú� DOJRULWPDODU�
EXOXQPDPDNWDGÕU��%X�NRQXODUD�DoÕNOÕN�JHWLUPHN�YH�\�]�QDNOL�
NRQXVXQGD� GHQH\LPOL� KHNLPOHULQ� J|U�ú�Q�� DOPDN� DPDFÕ\OD�
\DSÕODQ�ELU�oDOÕúPDGD�EHOOL�EDúOÕ�RODUDN�DOÕFÕQÕQ�H÷LWLPL��\�]�
QDNOLQGH� EDúDUÕVÕ]OÕ÷ÕQ� QH� úHNLOGH� WDQÕPODQDFD÷Õ�� WDULIL� YH�
NRPSOLNDV\RQODUD� \DNODúÕP� YH� NRPSOLNDV\RQODUÕQ� WHGDYLVL�
QLQ� QDVÕO� \DSÕODFD÷Õ� QRNWDODUÕ� DUDúWÕUÕOPÕúWÕU��.DWÕODQODUÕQ���
����
L�IDVLDO�QDNLO�EDúDUÕVÕ]OÕ÷ÕQÕQ��������
L�PRUWDOLWHQLQ�YH���
����
L� NURQLN� RUJDQ� UHGGLQLQ� PXWODND� WDUWÕúÕOPDVÕ� JHUHNHQ�
QRNWDODU� ROGX÷XQX� EHOLUWPHNOH� EHUDEHU� YHULOHQ� \DQÕWODU�
PRUWDOLWH� RUDQODUÕ� YH� \�]� QDNOLQLQ� WDQÕPÕ� KDNNÕQGD� ELU�
NRQVHQV�V�ROPDGÕ÷ÕQÕ�RUWD\D�NR\PXúWXU��$\UÕFD�\�]�QDNOLQGH�

GHQH\LPL� RODQ� PHUNH]OHUGH� ELOH� NURQLN� G|QHPGHNL� UHGGLQ�
WHGDYLVL� KDNNÕQGD� SURWRNROOHU� ROPDGÕ÷Õ� DQODúÕOPÕúWÕU� ������
7�P� RUJDQ� QDNLOOHULQGH� RUWDN� VRUXQ� RODQ� LPP�QRVXSUHVLI�
NRPSOLNDV\RQODUÕ�YH�JUHIW�UHGGL�\�]�QDNOL�LoLQ�GH�JHoHUOL�ROXS�
D\UÕFD�%�K�FUHOL�OHQIRPD�WDQÕVÕ�DODQ�YH�VRQXoWD�NURQLN�JUHIW�
UHMHNVL\RQX� JHOLúHQ� ROJX� ELOGLULOPLúWLU� ������ g]NDQ� YH� DUN��
JHUoHNOHúWLUGLNOHUL� G|UG�QF�� \�]� QDNOL� ROJXVXQGD� VNXDPR]�
K�FUHOL�NDUVLQRP�JHOLúPLúWLU��7HGDYL�VRQUDVÕQGD�D÷ÕU�HQIHNVL\�
RQ� WDEORVX�� VROXQXP� \HWPH]OL÷L�� NURQLN� RUJDQ� UHMHNVL\RQX�
DOORJUDIW�QHNUR]X�LOH�VRQXoODQPÕú��DQFDN�JUHIWLQ�oÕNDUÕOPDVÕ�
QD� NDUúÕQ� KDVWD� ND\EHGLOPLúWLU� ������ øPP�QRV�SUHV\RQXQ�
X]XQ�G|QPHGHNL�GH]DYDQWDMODUÕ��NRPSR]LW�GRNX�QDNLOOHULQGH�
NXOODQÕODQ� \R÷XQ� LPP�QRV�SUHVLI� WHGDYL� LOH� X]XQ� G|QHP�
\DúD\DQ�KDVWDODUÕ�WHKGLW�HGHQ�|QHPOL�QRNWD�RODUDN�KHNLPOHULQ�
NDUúÕVÕQD�PXWODND�oÕNPDNWDGÕU��

Uterus Nakli
.DGÕQ�LQIHUWLOLWHVLQH�o|]�P�RODUDN�JHOLúWLULOHQ�LQ�YLWUR�IHUWLO�
L]DV\RQ��,9)���LQWUDVLWRSOD]PLN�VSHUP�HQMHNVL\RQX�YH�HPEUL�
\RQXQ�NUL\R�\|QWHPL�LOH�VDNODQPDVÕ��NRUXQPDVÕ�JLEL�\DUGÕPFÕ�
�UHPH�WHNQLNOHUL�WÕS�SUDWL÷LQGH�\HU�DOPDNWDGÕU��$\UÕFD�oRFXN�
VDKLEL� ROPDQÕQ� IDUNOÕ� \|QWHPOHUL� DUDVÕQGD� oRFXN� HGLQPH�YH�
WDúÕ\ÕFÕ�DQQHOLN�YDUGÕU��dRFXN�HGLQPHQLQ�EHOLUOL�NRúXOODUÕ�YH�
JHQHOOLNOH� X]XQ� V�UHQ� KXNXNL� SURVHG�UOHUL� EXOXQPDNWDGÕU��
7DúÕ\ÕFÕ�DQQHOLN�ELUoRN��ONHGH�NDQXQHQ�\DVDNODQPÕúWÕU��
dHúLWOL� QHGHQOHUOH� RUJDQ� ND\EÕ� YH\D� NRQMHQLWDO� \RNOX÷X�
QHGHQL\OH�LQIHUWLO�RODQ�NDGÕQODUGD�XWHUXV�QDNOL�ELU�IHUWLOLWHQLQ�
VD÷ODQPDVÕ� LoLQ� ELU� VHoHQHN� RODUDN� NDUúÕPÕ]D� oÕNPDNWDGÕU���
-LQHNRORMLN�YH\D�REVWHWULN�ED]Õ�SDWRORMLOHU�QHGHQL\OH�KLVWHUHN�
WRPL�JHUHNWL÷LQGH�DGÕ�JHoHQ�\DUGÕPFÕ��UHPH�WHNQLNOHUL�ID\GD�
VD÷ODPDPDNWDGÕU�� 8WHUXV� WUDQVSODQWDV\RQXQGD� LON� EDúDUÕ��
N|SHNOHUGH� XWHUXV� YH� RYHUOHULQ� UH�LPSODQWDV\RQX� LOH�
KDPLOHOL÷LQ�VD÷ODQDELOGL÷LQLQ�J|VWHULOPHVLGLU������øQVDQODUGD�
XWHUXV� QDNOLQLQ� LON� |UQH÷L� SRVWSDUWXP� NDQDPD� QHGHQL\OH�
KLVWHUHNWRPL�\DSÕODQ����\DúÕQGD�NDGÕQ�KDVWD\D������\ÕOÕQGD�
JHUoHNOHúWLULOHQ�FDQOÕ�YHULFLOL�XWHUXV�QDNOLGLU��+DVWD\D�SRVWRS�
HUDWLI� ���� J�QGH� DNXW� YDVN�OHU� WURPER]� QHGHQL\OH� KLVWHUHN�
WRPL�\DSÕOPÕú�YH�HNVSODQW�SDWRORML�LQFHOHQGL÷LQGH�UHMHNVL\RQD�
DLW�ELU�EXOJX�VDSWDQPDPÕúWÕU�������%X�NRQX�LOH�LOJLOL�SUHNOLQLN�
YHULOHULQ�\HWHUVL]OL÷L�NOLQLN�X\JXODPDGD�SUREOHP�\DúDQPDVÕ�
QD� QHGHQ� ROPDVÕ� ROGXNoD� PXKWHPHO� ELU� GXUXPGXU�� 8WHUXV�
QDNOLQGH�|QHPOL� ELU� NLORPHWUH� WDúÕ�$NGHQL]�hQLYHUVLWHVLQGH�
����� \ÕOÕQGD� ��� \DúÕQGD�0D\HU��5RNLWDQVN\�.XVWHU�+DXVHU�
VHQGURPX� WDQÕVÕ� DOPÕú� RODQ� ��� \DúÕQGDNL� NDGÕQD� \DSÕODQ�
DOORJUDIW� XWHUXV� QDNOLGLU�� 7UDQVSODQWDV\RQGDQ� ��� D\� VRQUD�
HPEU\R�WUDQVIHUL�VD÷ODQPÕú�YH�WUDQVYDJLQDO�XOWUDVRQ�LOH�NOLQLN�
KDPLOHOL÷LQ� JHUoHNOHúWLULOGL÷LQLQ� VDSWDQPDVÕQD� NDUúÕQ� FDQOÕ�
GR÷XP�P�PN�Q�ROPDPÕúWÕU� ������ øVYHo
GH�������\ÕOÕQGD� LON�
EDúDUÕOÕ� XWHUXV� QDNOL� JHUoHNOHúWLULOGL� YH� 5RNLWDQ�
VN\�.XVWHU�+DXVHU�VHQGURPX�RODQ����\DúÕQGDNL�ELU�NDGÕQD����
\DúÕQGD�FDQOÕ�GRQ|UGHQ�XWHUXV�QDNOL�\DSÕOPÕúWÕU�� øúOHPGHQ���
\ÕO�VRQUD�JHEH�NDODQ�KDVWD�JHVWDV\RQXQ�����KDIWDVÕQGD�VD÷OÕNOÕ�
ELU�EHEHN�G�Q\D\D�JHWLUPLúWLU�������%X�LON�EDúDUÕ\Õ�GDKD�VRQUD�
\DSÕODQ����XWHUXV�WUDQVSODQWDV\RQ�VRQXFX����VD÷OÕNOÕ�EHEH÷LQ�
GR÷XPX� L]OHPLúWLU� ������ 8WHUXV� QDNOL� \DúDPVDO� HQGLNDV\RQ�
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NRDJ�ODV\RQ�JLEL�ELUoRN�DODQGD�E�\�N�LOHUOHPHOHU�HOGH�HGLOP�
H\H�EDúODQPÕúWÕU���
7ÕS� OLWHUDW�U�QGH� LON� DNFL÷HU� QDNOLQLQ� ����
GH� -DFNVRQ�
0LVVLVVLSSL
GH� -DPHV� +DUG\� WDUDIÕQGDQ� \DSÕOGÕ÷Õ� ELOLQL\RU��
$OÕFÕ� DNFL÷HU� NDQVHUL� ��� \DúÕQGD� ELU� HUNHN� ROXS� QDNLOGHQ�
VRQUD����J�Q�\DúDPÕú�YH�\DSÕODQ�RWRSVLGH�RUJDQ�UHGGLQH�DLW�
ELU�EXOJX\D�UDVWODQPDPÕúWÕU������5HVLP����

Resim 1: '�Q\DGD�IDUNOÕ�RUJDQ�WUDQVSODQWDV\RQXQX���
�����������������JHUoHNOHúWLUHQOHU�
D��7KHRGRU�.RFKHU�����E��<��<X�9RURQR\����F��-RVHSK�0XUUH\�����
G��&KULVWLDQ�%DUQDUG���H��7KRPDV�6WDU]O�����I��-DPHV�+DUG\

hONHPL]GH� LVH�RUJDQ�QDNLOOHUL�KHPHQ�KHPHQ�G�Q\D� LOH�D\QÕ�
G|QHPGH� EDúODPÕúWÕU�� 7�UNL\H
GH� LON� LQVDQGDQ� LQVDQD� NDOS�
QDNOL� ��� .DVÕP� ����� WDULKLQGH�$QNDUD
GD� <�NVHN� øKWLVDV�
KDVWDQHVLQGH�.HPDO�%H\D]ÕW�WDUDIÕQGDQ�\DSÕOPÕúWÕU��9HULFL����
\DúÕQGD� ELU� HUNHN� oRFXN�� DOÕFÕ� LVH� ��� \DúÕQGD� ELU� NDGÕQGÕ��
+DVWD�DPHOL\DWWDQ�VRQUD�VDGHFH����VDDW�\DúDPÕúWÕU��øNLQFL�NDOS�
QDNOL�ELULQFLGHQ��o�J�Q�VRQUD�6L\DPL�(UVHN�WDUDIÕQGDQ�øVWDQ�
EXO
GD�\DSÕOPÕúWÕU��9HULFLQLQ����\DúÕQGD�HUNHN�YH�DOÕFÕQÕQ����
\DúÕQGD� HUNHN� ROGX÷X� EX� QDNLO� VRQUDVÕQGD� KDVWD� ��� VDDW�
\DúDPÕúWÕU�� hONHPL]GHNL� LON� EDúDUÕOÕ� E|EUHN� QDNOL�� 0HKPHW�
+DEHUDO�WDUDIÕQGDQ���.DVÕP������J�Q��+DFHWWHSH�hQLYHUVLWH�
VLQGH�JHUoHNOHúWLULOPLúWLU��øON�EDúDUÕOÕ�NDUDFL÷HU�QDNOL�LVH�\LQH�
0HKPHW� +DEHUDO� WDUDIÕQGDQ� ����� \ÕOÕQGD� \DSÕOPÕúWÕU�� %X�
QDNOL� WDNLEHQ� +DEHUDO� YH� HNLEL�� ��� 0DUW� ����
GD� FDQOÕ�
GRQ|UGHQ� DOÕQDQ� NÕVPL� NDUDFL÷HU� GRNXVX\OD� QDNLO�
JHUoHNOHúWLUPLúWLU�� %DúND� ELU� \HQLOLN� RODUDN� D\QÕ� FDQOÕ�
GRQ|UGHQ�VLP�OWDQH�RODUDN�DOÕQDQ�NDUDFL÷HU�GRNXVX�YH�E|EUHN�
LOH�ELU�\HWLúNLQH�LNLOL�RUJDQ�QDNOL�0HKPHW�+DEHUDO�YH�oDOÕúPD�
DUNDGDúODUÕ�WDUDIÕQGDQ�\DSÕOPÕúWÕU�
øON� EDúDUÕOÕ� DNFL÷HU� QDNOL� ��0DUW� ����� WDULKLQGH� øVWDQEXO
GD�
6�UH\\D�3DúD�*|÷�V�KDVWDOÕNODUÕ�YH�*|÷�V�&HUUDKLVL�(÷LWLP�
YH�$UDúWÕUPD�+DVWDQHVLQGH����\DúÕQGD�VLOLNR]LV�WDQÕVÕ�RODQ�ELU�
KDVWD\D� &HPDO� $VÕP� .XWOX� EDúNDQOÕ÷ÕQGDNL� FHUUDKL� HNLS�
WDUDIÕQGDQ�JHUoHNOHúWLULOGL������5HVLP�����

Resim 2: 7�UNL\H¶GH�IDUNOÕ�RUJDQ�WUDQVSODQWDV\RQXQX���
�����������������JHUoHNOHúWLUHQOHU�
D��.HPDO�%D\D]ÕW���������E��6L\DPL�(UVHN�����F��0HKPHW�+DEHUDO�����
G��&HPDO�$VÕP�.XWOX���H��gPHU�g]NDQ

hONHPL]GH� NDUDFL÷HU�� E|EUHN�� LQFH� EDUVDN� YH� SDQNUHDV�
QDNLOOHUL� QHUGH\VH� UXWLQ� ELUHU� LúOHP� KDOLQH� JHOPLúWLU�� +HU�
JHoHQ� J�Q� GDKD� ID]OD� KHNLP� EX� DODQD� LOJL� GX\PDNWD� YH� EX�
QHGHQOH�JHUHNOL�H÷LWLPL�DOPDN�LoLQ�EDúYXUPDNWDGÕU��%X�DUWDQ�

WDOHS� LOH� �ONH� oDSÕQGD� JLGHUHN� DUWDQ� VD\ÕGD� WUDQVSODQWDV\RQ�
HNLEL�ROXúWXUXOPDNWD�YH�VXQXODQ�KL]PHWLQ�NDOLWHVL�KHU�JHoHQ�
J�Q�DUWPDNWDGÕU���

<):<1̪5)
*�Q�P�]GH�� E|EUHN� YH� NDUDFL÷HU� WUDQVSODQWDV\RQXQGD�
HQGLNDV\RQ� NURQLN� VRQ� HYUH�� \DúDPÕ� WHKGLW� HGHQ� KDVWDOÕ÷ÕQ�
NHVLQ�WHGDYLVLQL�\DSPDN��\DúDPÕ�X]DWPDN�YH�\DúDP�NDOLWHVLQL�
DUWWÕUPDNWÕU�� .DOS�� SDQNUHDV� YH� LQFH� EDUVDN� JLEL� RUJDQODUÕQ�
QDNOLQGH� GH� EHQ]HU� HQGLNDV\RQODU� JHoHUOLGLU�� 3DQNUHDV�
QDNLOOHULQLQ�EHOOL�EDúOÕ�HQGLNDV\RQODUÕ� WLS� ,�YH� WLS� ,,�GL\DEHW�
ROXS� Q|URYDVN�OHU� NRPSOLNDV\RQODUÕ� J|U�OHQ� KDVWDODUGD�
\DSÕOPDNWDGÕU�YH�JHQHOOLNOH�E|EUHN�QDNOL�LOH�VLP�OWDQH�E|UHN�
QDNOL�LOH�ELUOLNWH�\DSÕOPDVÕ�|QHULOPHNWHGLU��
<HQL�JHOLúHQ��IDUNOÕ�RUJDQ�YH�GRNXODUÕQ�QDNOLQL�NRQX�HGLQHQ��
HQGLNDV\RQ� YH� KHGHIOHUL� GH÷LúLNOLN� J|VWHUHQ� RUJDQ�GRNX�
QDNLOOHUL�GH�JLGHUHN�LOJL�oHNPH\H�EDúODPÕúWÕU��%XQODU�DUDVÕQGD�
HNVWUHPLWH��XWHUXV��\�]�YH�EH\LQ�VLQLU�GRNXVX�QDNLOOHUL�JHOPH�
NWHGLU��%X�QDNLOOHU�KD\DWÕ�WHKGLW�HGHQ�QHGHQOHUOH�\DSÕOPDVD�GD�
IRQNVL\RQHO�ND\EÕ�\HULQH�NR\PDGD��GHIRUPLWHOHULQ�JLGHULOPH�
VL� YH� KD\DW� NDOLWHVLQLQ� DUWWÕUÕOPDVÕ� DPDFÕ\OD� YH� VÕQÕUOÕ�
HQGLNDV\RQODUOD�\DSÕODQ�SURVHG�UOHUGLU��
%X� GHUOHPHGH� DQD� DPDo�� W�P� VROLG� RUJDQ� QDNLOOHULQH� YH�
|]HOOLNOH� NRPSR]LW� GRNX� QDNLOOHUL� JLEL� WHNQLN� RODUDN� ]RU�
LúOHPOHUH�WDULKL�SHUVSHNWLIOH�EDNDUDN�JHOLúLPOHULQL�LUGHOHPHN�
YH�LOHULGH�NDUúÕODúÕODELOHFHN�SUREOHPOHUL�EHOLUOHPHNWLU��

Ekstremite Nakilleri
(NVWUHPLWH�QDNLOOHULQGHQ�EDKVHWPHGHQ�|QFH�EX�\HQL�DODQGDNL�
WHUPLQRORMLQLQ� X\JXQ� úHNLOGH� WDQÕPODQPDVÕ� JHUHNPHNWHGLU��
(NWRGHUP� YH� HQGRGHUP� RULMLQOL� GRNXODUÕ� NDSVD\DQ� oRNOX�
Y�FXW� \DSÕODUÕQÕ� LoHUHQ� QDNLOOHU� �NRPSR]LW� GRNX� DOORWUDQV�
SODQWDV\RQX��RODUDN� LVLPOHQGLULOLU��%X� W�U�QDNLOOHU��YDVN�OHU�
NRPSR]LW� DOORJUHIW�� RODUDN� GD� ELOLQLU� YH� HO�� \�]�� ODULQNV��
HNOHP��NDUÕQ�GXYDUÕ�QDNOL�\HU�DOPDNWDGÕU��%X�QDNLO�JUXEXQXQ�
DQD�KHGHILQLQ�D]DOPÕú�YH\D�WDPDPHQ�ND\EHGLOPLú�IRQNVL\RQ�
ODUÕ�JHUL�JHWLUPHN�YH�\DúDP�NDOLWHVLQL�DUWWÕUPDNWÕU��6ROLG�RUJDQ�
QDNLOOHULQGHQ�IDUNOÕ�RODUDN�GX\X�YH�PRWRU�IRQNVL\RQODUÕQ�JHUL�
ND]DQÕOPDVÕ�LoLQ�QDNLO�\DSÕODQ�NLúLGH�VLQLU�UHMHQHUDV\RQXQXQ�
JHUoHNOHúPHVL�OD]ÕPGÕU�
 
øON� HO� QDNOL� ����� \ÕOÕQGD� (NYDWRU¶GD� \DSÕOPÕúWÕU�� (UNHQ�
SRVWRSHUDWLI� G|QHPGH� EDúDUÕVÕ]� RODQ� JLULúLPGH� \HWHUVL]�
LPPXQRVXSUHV\RQXQ� EX� VRQXFD� \RO� DoWÕ÷Õ� G�ú�Q�OPHNWHGLU�
�����'XEHUQDUG�YH�HNLEL������\ÕOÕQGD��VD÷�|QNRO�GLVWDO����
��
WUDYPDWLN�DPSXWDV\RQD�X÷UDPÕú����\DúÕQGDNL�ELU�HUNHN�KDVWD�
\D��EH\LQ�|O�P��JHUoHNOHúPLú�ELU�NLúLQLQ�VD÷�GLVWDO�|Q�NRO�YH�
HOLQL�QDNOHWPLúOHU��<R÷XQ�IL]LN�WHGDYL�VRQUDVÕ�WDWPLQNDU�PRWRU�
IRQNVL\RQ�G�]HOPHVL� LOH�ELUOLNWH�\DNODúÕN��o�QF��D\ÕQD� WDP�
GX\XVDO� JHUL� G|Q�ú� VDSWDPÕúODUGÕU�� +DILI� GRNXQPD� GX\XVX�
KDULo� GHULQ� EDVÕQo� GX\XVX� DYXo� RUWDVÕQGD� DOÕQPÕúWÕU� �����
$\UÕFD�I05�NRUWHNVGH�HO�DODQÕQÕQ�ODWHUDOGHQ�PHGLDOH�ND\PDN�
WD�ROGX÷XQX�J|VWHUPLúWLU������
$\QÕ�oDOÕúPD�JUXEX����\DúÕQGD�ELODWHUDO�|QNROX�DPSXWH�HUNHN�
KDVWD\D�NHPLN�ILNVDV\RQ��DUWHULHO�YH�YHQ|]�DQDVWRPR]��VLQLU�
V�W�UDV\RQX��WHQGRQ�YH�NDVODUÕQ�ELUOHúWLULOPHVLQL�LoHUHQ�FHUUD�
KL� JLULúLP� VRQUDVÕQGD� IL]LN� WHGDYL�� HOHNWURVWLP�ODV\RQ� YH�

PHúJXOL\HW� WHGDYLVL� X\JXODPÕúODUGÕU�� $PHOL\DWWDQ� VRQUDNL�
ELULQFL� \ÕOÕQGD� WDWPLQNkU� GX\XVDO� YH� PRWRU� G�]HOPH�
J|]OHPLúOHU� YH� \DúDP� NDOLWHVLQGH� EHOLUJLQ� L\LOHúPH� HOGH�
HWPLúOHUGLU��'ROD\ÕVÕ�LOH�WDPLUL�P�PN�Q�ROPD\DQ�HNVWUHPLWH�
ND\ÕSODUÕQGD� HQGLNDV\RQODUD� VÕNÕ� úHNLOGH� X\XOGX÷X� WDNGLUGH�
UH�LPSODQWDV\RQ� \DSÕODQ� KDVWDODUOD� EHQ]HU� VRQXoODUÕQ� HOGH�
HGLOHELOHFH÷LQL�J|VWHUPLúOHUGLU��
(O�QDNOLQGHQ�VRQUD�HUNHQ�YH�JHo�G|QHPGH�NRPSOLNDV\RQODU�
DUDVÕQGD�GDPDU�WURPER]X��KHPDWRP��FLOW�QHNUR]X��HQIHNVL\RQ�
YH� DNXW� HNVWUHPLWH� ND\EÕ� UDSRU� HGLOPLúWLU� ������$QFDN� EX�
GXUXP� UH�LPSODQWDV\RQ� \DSÕODQ� ROJXODU� LoLQ� GH� JHoHUOLGLU��
$QFDN� ULVN� YH� DYDQWDM� DQDOL]L� \DSÕOGÕ÷ÕQGD� UH�LPSODQWDV\RQ�
úDQVÕ� ROPD\DQ� ELU� KDVWD� JUXEXQGD� HNVWUHPLWH� QDNOLQLQ�
LúOHYOHULQ�ND]DQÕOPDVÕQGD�HWNLQ�RODFD÷Õ�|QJ|U�OPHNWHGLU���
(O� QDNOL� LOH� SURWH]� VHoHQHNOHULQLQ� LúOHYVHO� YH� SVLNRVRV\DO�
VRQXoODUÕQÕQ� NÕ\DVODQGÕ÷Õ� ELU� oDOÕúPDGD�� IRQNVL\RQHO�
VRQXoODUÕQ�IDUNOÕ�ROPDGÕ÷ÕQÕ�RUWD\D�NRQPXúWXU��$QFDN��WUDQV�
SODQWDV\RQXQ� �VW�QO�NOHUL� PRWRU� DNWLYLWHQLQ� VD÷ODQPDVÕ� YH�
EXQXQ�\DQÕQGD�GX\X�YH�|]�EHQOL÷LQ�DOJÕODQPDVÕQÕQ�L\LOHúWLU�
LOPHVLGLU�� 7UDQVSODQWDV\RQGD� LPP�QRVXSUHV\RQD� ED÷OÕ�
NRPSOLNDV\RQODU�ELU�GH]DYDQWDM�ROXúWXUXU��$QFDN�LPP�QRVX�
SUHV\RQXQ�L\L�WROHUH�HGLOPHVL�KDOLQGH�ELU�RUJDQÕQ�EHQ]HUL�LOH�
\HQLOHQPHVL� GR÷DO� RODUDN� ELU� �VW�QO�NW�U�� %|\OHFH� ELODWHUDO�
GLUVHN�DOWÕ�DPSXWH�ROJXODUGD�PRWRU�YH�GX\X�IRQNVL\RQODUÕQÕQ�
ND]DQÕOPDVÕ� LPP�QRVXSUHV\RQ� ULVNOHUL� LOH� NÕ\DVODQGÕ÷ÕQGD�
ID\GDQÕQ� GDKD� ID]OD� ROGX÷X� oDOÕúPDODUOD� GD� LVSDWODQPÕúWÕU��
7HN�WDUDIOÕ�DPSXWH�NLúLOHU�ELUoRN�LúOHYVHO�ND\ÕSODUÕQÕ�VD÷OÕNOÕ�
HNVWUHPLWHOHULQL�YH�SURWH]OHULQL�NXOODQDUDN�WDPDPOD\DELOPHN�
WHGLU��$\UÕFD�SURWH]�WDNÕOPDVÕQGDQ�VRQUD�QDNLOGH�ROGX÷X�JLEL�
X]XQ�V�UHQ�UHKDELOLWDV\RQ�SURJUDPÕQD�JHUHNVLQLP�\RNWXU��%X�
QHGHQOHUOH� WHN� WDUDIOÕ� GLUVHN� DOWÕ� DPSXWH� KDVWDODUGD� SURWH]�
VHoHQH÷L�|QFHOLN�WDúÕPDNWDGÕU������

Yüz Nakli
.RQMHQLWDO� PDOIRUPDV\RQODU�� DWHúOL� VLODK� \DUDODQPDODUÕ��
KD\YDQ� ÕVÕUÕ÷ÕQD� ED÷OÕ� JHOLúHQ� GRNX� GHIHNWOHUL�� \DQÕNODU��
G�úPH�JLEL� WUDYPDODU�YH\D�Q|URILEURPDWR]LV�JLEL� W�P|UOHUH�
ED÷OÕ�RODUDN�ROXúDQ�NRPSOHNV�\�]�GHIHNWOHUL�oRN�FLGGL�LúOHYVHO�
YH� HVWHWLN� ER]XNOXNODUD�� SVLNRORMLN� YH� VRV\DO� VRUXQODUD� \RO�
DoPDNWDGÕU�� %DúDUÕOÕ� ELU� \�]� QDNOL� LoLQ� WHPHO� JHUHNVLQLPOHU�
NUDQLRIDVLDO� YH� PLNURúLU�UMLNDO� FHUUDKL� WHNQLNOHU�� X\JXQ� YH�
\R÷XQODúWÕUÕOPÕú� LPP�QRVXSUHV\RQ� WHGDYLVL�� NRNX� DOPD��
\HPH�� LoPH�� J�OPH�� NRQXúPD� JLEL� IRQNVL\RQODU� LoLQ� HUNHQ�
SRVWRSHUDWLI�G|QHPGH�EDúODWÕODQ�\R÷XQ�IL]LN�WHGDYL�UHKDELOL�
WDV\RQ�YH�SVLNRORMLN�GHVWHNWLU��3VLNRORMLN�\DUGÕP��DOÕFÕ�DGD\Õ�
QD�SUHRSHUDWLI�G|QHPGH�GH�EDúODQPDOÕGÕU��0DMRU�GHSUHV\RQ��
SVLNRWLN�� NRJQLWLI� YH� GDYUDQÕú� ER]XNOX÷X� RODQ� SRWDQVL\HO�
DGD\ODU� DPHOL\DW� VRQUDVÕ� G|QHPGH� KDVWD� X\XPXQX� ER]DUDN�
WHGDYLQLQ�EDúDUÕVÕ]OÕ÷ÕQD�QHGHQ�RODELOLUOHU������
$GD\D� W�P�V�UHFLQ�RODVÕ� FHUUDKL�� WÕEEL�� VRV\DO�YH�SVLNRORMLN�
NRPSOLNDV\RQODUÕQ� HQ� D\UÕQWÕOÕ� úHNLOGH� DQODWÕOPDVÕ� JHUHNLU��
$GD\ÕQ� NHQGLVLQH� YHULOHQ� ELOJLOHUL� L\L� DQODPDVÕ� YH� ELOLQoOL�
RODUDN�QDNLOH� LVWHNOL�ROPDVÕ�oRN�|QHPOL�ELU�|Q�NRúXOGXU��%X�
ED÷ODPGD� GR÷UX� DGD\� VHoLPL� EDúDUÕ� úDQVÕQÕ� DUWWÕUDQ� ELU�
IDNW|UG�U�� %DúDUÕOÕ� ELU� \�]� QDNOL� LOH� NLúLQLQ� \HPH�� LoPH��
NRQXúPD��KDYD�\ROX�DoÕNOÕ÷Õ��NRNX�DOPD�YH�oHQH�RNO�]\RQX�
JLEL� WHPHO� \DúDPVDO� PRWRU� IRQNVL\RQODUÕQÕQ� G�]HOPHVLQLQ�

\DQÕVÕUD� \�]� LIDGHVL\OH� GH÷LúLN� GX\JXODUÕ� DNWDUDELOPH�\HWLVL�
ND]DQÕOPÕú� ROXU�� 7DWPLQNDU� ELU� HVWHWLN� J|U�Q�P� NLúLQLQ�
SVLNRVRV\DO� \DúDQWÕVÕQD� ROXPOX� NDWNÕODUGD� EXOXQXU�� <�]��
NLúLQLQ�GX\JX�GXUXPXQX�\DNÕQ�úHNLOGH�\DQVÕWDQ�RUJDQ�ROGX÷X�
LoLQ�YHULFL�DLOHVLQLQ�GX\JXVDO�VRUXQODU�\DúD\DELOHFH÷L�PXWODND�
G�ú�Q�OPHOLGLU�� %�W�Q� EX� SVLNRVRV\DO� KD]ÕUOÕ÷ÕQ� \DQÕQGD�
KDVWDODU� LPP�QRORMLN� RODUDN� WDP� ELU� GH÷HUOHQGLUPHGHQ�
JHoPHOLGLU� YH� EX� DPDoOD� LQVDQ� O|NRVLW� DQWLMHQL� SURILOLQLQ�
EHOLUOHQPHVL�� µ¶FURVV�PDWFK¶¶YH� GRQ|UH� |]J�� DQWLNRUODUÕQ�
EHOLUOHQPHVL� JHUHNPHNWHGLU� ������ 'H÷LúLN� QHGHQOHUOH� \�]�
GHULVLQGH� D÷ÕU� KDVDU�� GRNX� ND\EÕ� YH� úHNLO� ER]XNOX÷X��
NRPSOHNV�GHIRUPLWHOHU�JHOLúHELOLU��$QDWRPLN�GHIHNWOHUH�J|UH�
\�]� QDNOL� NÕVPL� YH\D� WDP� RODUDN� SODQODQÕU�� 6HIDORPHWULN�
SDUDPHWUHOHU� NXOODQÕODUDN� \DSÕODQ� JHOHQHNVHO� RUWRJQDWLN�
SODQODPD��NRQXúPD��KDYD�\ROX�DoÕNOÕ÷Õ�YH�RNO�]\RQX�VD÷OD\D�
FDN�HQ�X\JXQ�DQDWRPLN�úHNOLQ�YHULOPHVLQH�\DUGÕPFÕ�ROXU�������
&HUUDKLGH�DUWHUL\HO�DQDVWRPR]ODU�LoLQ�HNVWHUQDO�NDURWLG�DUWHULQ�
HNVWHUQDO� PDNVLOOHU� YH� IDVLDO� JLEL� GDOODUÕ� NXOODQÕOÕU�� 9HQ|]�
DQDVWRPR]ODU�LoLQ�IDVLDO��HNVWHUQDO�MXJXOHU�YH�WLUROLQJRXIDVLDO�
YHQOHU�WHUFLK�HGLOLU��<�]�Q�GX\XVXQX�WULJHPLQDO�VLQLULQ��o�DQD�
GDOÕ�� PRWRU� LQQHUYDV\RQXQX� IDVLDO� VLQLU� VD÷ODU�� <�]GHNL�
GHILVLWOL� DODQD� ELU�PDVNH� \HUOHúWLULOLU��&HUUDKLQLQ� HQ� VRUXQOX�
\|QOHUL�X]XQ�V�UHQ�DQHVWH]L��oRN�NDQ�ND\EÕ�YH�EXQX�NRPSDQVH�
HWPHN�LoLQ�\DSÕODQ�WUDQVI�]\RQODUGÕU��&HUUDKL�WHNQL÷L�ROXPVX]�
\|QGH� HWNLOH\HQ� IDNW|UOHU� DUDVÕQGD� WUDYPD\D� ED÷OÕ� RODUDN�
YDVN�OHU�DQDWRPLQLQ�ER]XOXS�NDUPDúÕN�úHNLO�DOPDVÕ�YH�GDKD�
|QFH�JHoLULOPLú�UHNRQVWU�NWLI�DPHOL\DWODUD�ED÷OÕ�GH÷LúLNOLNOHU�
JHOPHNWHGLU�������.R]PHWLN�YH�LPP�QRORML�X\XP�YH�VRQXoWD�
JUHIWLQ�NDOÕFÕ�RODELOPHVL�LoLQ�DOÕFÕ�YH�YHULFLQLQ�D\QÕ�FLQVL\HWWH�
YH� P�PN�QGH� D\QÕ� FLOW� UHQJLQGH� ROPDODUÕ�� \XNDUÕGD�
EDKVHGLOHQ� LPP�QRORMLN� SDUDPHWUHOHULQ� X\XPOX� ROPDVÕ�
JHUHNPHNWHGLU��<�]� QDNLOOHULQGH�PRUWDOLWH� RUDQODUÕ� \DNODúÕN�
���¶GXU�������)UDQVD¶GD������\ÕOÕQGD��N|SHN�ÕVÕUÕ÷Õ�VRQXFX�
EXUXQ�GLVWDOL���VW�YH�DOW�GXGDN��W�P�\OH�oHQH�YH�KHU�LNL�\DQDN�
E|OJHOHUL� DPSXWH� RODQ� ELU� KDVWD\D� EDúDUÕOÕ� NÕVPL� \�]� QDNOL�
JHUoHNOHúWLULOPLúWLU��$OÕFÕ�YH�YHULFLQLQ�NDQ�JUXEX�D\QÕ��������
ROXS�EHú�RUWDN�+/$�DQWLMHQOHUL�PHYFXWWX��3RVWRSHUDWLI����YH�
���� J�QOHUGH� GRQ|U� KHPDWRSRHWLN� N|N� K�FUHOHUL� DOÕFÕ\D�
YHULOPLú� YH� O|NRVLW� NLPHUL]PL� ROXúWXUXOPXúWXU�� $PHOL\DW�
VRQUDVÕ����YH������J�QOHUGH�LNL�UHMHNVL\RQ�DWD÷Õ�JHoLUHQ�KDVWD�
GD�WHGDYL�EDúDUÕOÕ�ROPXúWXU��+DVWD\D�DPHOL\DW�VRQUDVÕ�����D\GD�
IRWRNHPRWHUDSL� \DSÕODUDN� JHOLúHELOHFHN� DNXW� UHMHNVL\RQ�
DWDNODUÕ�|QOHQPLúWLU������<�]�QDNLO�DODQÕQGD�FHUUDKL�GHQH\LP��
����� \ÕOÕQD� NDGDU� VDGHFH� ��� QDNLO� \DSÕOGÕ÷Õ� LoLQ� ROGXNoD�
VÕQÕUOÕGÕU��8]XQ�YDGHOL�VRQXoODU�YH�JHo�G|QHPGH�NDUúÕODúÕODQ�
NRPSOLNDV\RQODU�KDNNÕQGD�YH�EXQODUÕQ�o|]�P��LOH�LOJLOL�ILNLU�
ELUOL÷LQH� YDUÕOPÕú� YH� X\JXODPD\D� JHoLULOPLú� DOJRULWPDODU�
EXOXQPDPDNWDGÕU��%X�NRQXODUD�DoÕNOÕN�JHWLUPHN�YH�\�]�QDNOL�
NRQXVXQGD� GHQH\LPOL� KHNLPOHULQ� J|U�ú�Q�� DOPDN� DPDFÕ\OD�
\DSÕODQ�ELU�oDOÕúPDGD�EHOOL�EDúOÕ�RODUDN�DOÕFÕQÕQ�H÷LWLPL��\�]�
QDNOLQGH� EDúDUÕVÕ]OÕ÷ÕQ� QH� úHNLOGH� WDQÕPODQDFD÷Õ�� WDULIL� YH�
NRPSOLNDV\RQODUD� \DNODúÕP� YH� NRPSOLNDV\RQODUÕQ� WHGDYLVL�
QLQ� QDVÕO� \DSÕODFD÷Õ� QRNWDODUÕ� DUDúWÕUÕOPÕúWÕU��.DWÕODQODUÕQ���
����
L�IDVLDO�QDNLO�EDúDUÕVÕ]OÕ÷ÕQÕQ��������
L�PRUWDOLWHQLQ�YH���
����
L� NURQLN� RUJDQ� UHGGLQLQ� PXWODND� WDUWÕúÕOPDVÕ� JHUHNHQ�
QRNWDODU� ROGX÷XQX� EHOLUWPHNOH� EHUDEHU� YHULOHQ� \DQÕWODU�
PRUWDOLWH� RUDQODUÕ� YH� \�]� QDNOLQLQ� WDQÕPÕ� KDNNÕQGD� ELU�
NRQVHQV�V�ROPDGÕ÷ÕQÕ�RUWD\D�NR\PXúWXU��$\UÕFD�\�]�QDNOLQGH�

GHQH\LPL� RODQ� PHUNH]OHUGH� ELOH� NURQLN� G|QHPGHNL� UHGGLQ�
WHGDYLVL� KDNNÕQGD� SURWRNROOHU� ROPDGÕ÷Õ� DQODúÕOPÕúWÕU� ������
7�P� RUJDQ� QDNLOOHULQGH� RUWDN� VRUXQ� RODQ� LPP�QRVXSUHVLI�
NRPSOLNDV\RQODUÕ�YH�JUHIW�UHGGL�\�]�QDNOL�LoLQ�GH�JHoHUOL�ROXS�
D\UÕFD�%�K�FUHOL�OHQIRPD�WDQÕVÕ�DODQ�YH�VRQXoWD�NURQLN�JUHIW�
UHMHNVL\RQX� JHOLúHQ� ROJX� ELOGLULOPLúWLU� ������ g]NDQ� YH� DUN��
JHUoHNOHúWLUGLNOHUL� G|UG�QF�� \�]� QDNOL� ROJXVXQGD� VNXDPR]�
K�FUHOL�NDUVLQRP�JHOLúPLúWLU��7HGDYL�VRQUDVÕQGD�D÷ÕU�HQIHNVL\�
RQ� WDEORVX�� VROXQXP� \HWPH]OL÷L�� NURQLN� RUJDQ� UHMHNVL\RQX�
DOORJUDIW�QHNUR]X�LOH�VRQXoODQPÕú��DQFDN�JUHIWLQ�oÕNDUÕOPDVÕ�
QD� NDUúÕQ� KDVWD� ND\EHGLOPLúWLU� ������ øPP�QRV�SUHV\RQXQ�
X]XQ�G|QPHGHNL�GH]DYDQWDMODUÕ��NRPSR]LW�GRNX�QDNLOOHULQGH�
NXOODQÕODQ� \R÷XQ� LPP�QRV�SUHVLI� WHGDYL� LOH� X]XQ� G|QHP�
\DúD\DQ�KDVWDODUÕ�WHKGLW�HGHQ�|QHPOL�QRNWD�RODUDN�KHNLPOHULQ�
NDUúÕVÕQD�PXWODND�oÕNPDNWDGÕU��

Uterus Nakli
.DGÕQ�LQIHUWLOLWHVLQH�o|]�P�RODUDN�JHOLúWLULOHQ�LQ�YLWUR�IHUWLO�
L]DV\RQ��,9)���LQWUDVLWRSOD]PLN�VSHUP�HQMHNVL\RQX�YH�HPEUL�
\RQXQ�NUL\R�\|QWHPL�LOH�VDNODQPDVÕ��NRUXQPDVÕ�JLEL�\DUGÕPFÕ�
�UHPH�WHNQLNOHUL�WÕS�SUDWL÷LQGH�\HU�DOPDNWDGÕU��$\UÕFD�oRFXN�
VDKLEL� ROPDQÕQ� IDUNOÕ� \|QWHPOHUL� DUDVÕQGD� oRFXN� HGLQPH�YH�
WDúÕ\ÕFÕ�DQQHOLN�YDUGÕU��dRFXN�HGLQPHQLQ�EHOLUOL�NRúXOODUÕ�YH�
JHQHOOLNOH� X]XQ� V�UHQ� KXNXNL� SURVHG�UOHUL� EXOXQPDNWDGÕU��
7DúÕ\ÕFÕ�DQQHOLN�ELUoRN��ONHGH�NDQXQHQ�\DVDNODQPÕúWÕU��
dHúLWOL� QHGHQOHUOH� RUJDQ� ND\EÕ� YH\D� NRQMHQLWDO� \RNOX÷X�
QHGHQL\OH�LQIHUWLO�RODQ�NDGÕQODUGD�XWHUXV�QDNOL�ELU�IHUWLOLWHQLQ�
VD÷ODQPDVÕ� LoLQ� ELU� VHoHQHN� RODUDN� NDUúÕPÕ]D� oÕNPDNWDGÕU���
-LQHNRORMLN�YH\D�REVWHWULN�ED]Õ�SDWRORMLOHU�QHGHQL\OH�KLVWHUHN�
WRPL�JHUHNWL÷LQGH�DGÕ�JHoHQ�\DUGÕPFÕ��UHPH�WHNQLNOHUL�ID\GD�
VD÷ODPDPDNWDGÕU�� 8WHUXV� WUDQVSODQWDV\RQXQGD� LON� EDúDUÕ��
N|SHNOHUGH� XWHUXV� YH� RYHUOHULQ� UH�LPSODQWDV\RQX� LOH�
KDPLOHOL÷LQ�VD÷ODQDELOGL÷LQLQ�J|VWHULOPHVLGLU������øQVDQODUGD�
XWHUXV� QDNOLQLQ� LON� |UQH÷L� SRVWSDUWXP� NDQDPD� QHGHQL\OH�
KLVWHUHNWRPL�\DSÕODQ����\DúÕQGD�NDGÕQ�KDVWD\D������\ÕOÕQGD�
JHUoHNOHúWLULOHQ�FDQOÕ�YHULFLOL�XWHUXV�QDNOLGLU��+DVWD\D�SRVWRS�
HUDWLI� ���� J�QGH� DNXW� YDVN�OHU� WURPER]� QHGHQL\OH� KLVWHUHN�
WRPL�\DSÕOPÕú�YH�HNVSODQW�SDWRORML�LQFHOHQGL÷LQGH�UHMHNVL\RQD�
DLW�ELU�EXOJX�VDSWDQPDPÕúWÕU�������%X�NRQX�LOH�LOJLOL�SUHNOLQLN�
YHULOHULQ�\HWHUVL]OL÷L�NOLQLN�X\JXODPDGD�SUREOHP�\DúDQPDVÕ�
QD� QHGHQ� ROPDVÕ� ROGXNoD� PXKWHPHO� ELU� GXUXPGXU�� 8WHUXV�
QDNOLQGH�|QHPOL� ELU� NLORPHWUH� WDúÕ�$NGHQL]�hQLYHUVLWHVLQGH�
����� \ÕOÕQGD� ��� \DúÕQGD�0D\HU��5RNLWDQVN\�.XVWHU�+DXVHU�
VHQGURPX� WDQÕVÕ� DOPÕú� RODQ� ��� \DúÕQGDNL� NDGÕQD� \DSÕODQ�
DOORJUDIW� XWHUXV� QDNOLGLU�� 7UDQVSODQWDV\RQGDQ� ��� D\� VRQUD�
HPEU\R�WUDQVIHUL�VD÷ODQPÕú�YH�WUDQVYDJLQDO�XOWUDVRQ�LOH�NOLQLN�
KDPLOHOL÷LQ� JHUoHNOHúWLULOGL÷LQLQ� VDSWDQPDVÕQD� NDUúÕQ� FDQOÕ�
GR÷XP�P�PN�Q�ROPDPÕúWÕU� ������ øVYHo
GH�������\ÕOÕQGD� LON�
EDúDUÕOÕ� XWHUXV� QDNOL� JHUoHNOHúWLULOGL� YH� 5RNLWDQ�
VN\�.XVWHU�+DXVHU�VHQGURPX�RODQ����\DúÕQGDNL�ELU�NDGÕQD����
\DúÕQGD�FDQOÕ�GRQ|UGHQ�XWHUXV�QDNOL�\DSÕOPÕúWÕU�� øúOHPGHQ���
\ÕO�VRQUD�JHEH�NDODQ�KDVWD�JHVWDV\RQXQ�����KDIWDVÕQGD�VD÷OÕNOÕ�
ELU�EHEHN�G�Q\D\D�JHWLUPLúWLU�������%X�LON�EDúDUÕ\Õ�GDKD�VRQUD�
\DSÕODQ����XWHUXV�WUDQVSODQWDV\RQ�VRQXFX����VD÷OÕNOÕ�EHEH÷LQ�
GR÷XPX� L]OHPLúWLU� ������ 8WHUXV� QDNOL� \DúDPVDO� HQGLNDV\RQ�
WDúÕPDPDVÕQD�NDUúÕQ�WÕEEL��FHUUDKL��KXNXNL��HWLN��SVLNRORMLN�YH�
VRV\DO�EDNÕPODUGDQ�WDUWÕúÕODQ�\|QOHUL�EXOXQPDNWDGÕU��$OÕFÕ�YH�

YHULFL�LoLQ�RUWDN�NRúXOODU�JHQHO�VD÷OÕN�GXUXPXQXQ�L\L�ROPDVÕ��
HQIHNVL\RQ� YH� VRQ� EHú� \ÕOGD� NDQVHU� KLND\HVL� ROPDPDVÕGÕU��
$OÕFÕ� LoLQ� |QJ|U�OHQ� �VW� \Dú� VÕQÕUÕ� ������� YHULFL� LoLQ� LVH�
�����
GLU��<DúÕQ��JUHIW�EDúDUÕVÕ��]HULQH�HWNLVL�ELOLQPHPHNWHGLU��
8WHUXV�QDNOL�\DSDQ�ELUoRN�JUXS�YHULFL�RODUDN�GR÷XP�\DSPÕú�
NDGÕQODUÕ� WHUFLK� HWPHNWHGLU�� 3HURSHUDWLI� VRUXQODU� DUDVÕQGD�
|]HOOLNOH� YHULFLGH� FHUUDKL� JLULúLPLQ� V�UHVLQLQ� X]XQ� ROPDVÕ�
JHOPHNWHGLU��/LWHUDW�UGH�JHQLú�VÕQÕUODUÕ� � LoLQGH�EX�V�UH������
VDDW�DUDVÕQGD�GH÷LúPHNWHGLU��'RQ|U�FHUUDKLVL�ROGXNoD�LQYD]LI�
GLU�YH�SHOYLV�NDLGHVLQGHNL�XWHUXV�YHQOHULQLQ�oÕNDUÕOPDVÕ�WHNQLN�
RODUDN� |]HOOLNOH� ]RUGXU�� %X� QHGHQOH� DOWHUQDWLI� RODUDN� RYHU�
YHQOHULQLQ� NXOODQÕOPDVÕ� G�ú�Q�OP�úW�U��$OÕFÕ� LoLQ� RUWDODPD�
DPHOL\DW�V�UHVL�����VDDW�ROXS�NDQ�ND\EÕ�|QHPOL�ELU�VRUXQGXU�
YH� ��������� PO�� DUDVÕQGD� GH÷LúHQ� KDFLPOHUGH� WUDQVI�]\RQ�
JHUHNWL÷L�UDSRU�HGLOPLúWLU�������:HL�YH�DUN�������URERWLN�FHUUD�
KL� \DUGÕPÕ� YH� RYHU� YHQOHULQL� NXOODQDUDN� GRQ|UGH� DPHOL\DW�
V�UHVLQL� �� VDDWH� LQGLUPH\L� EDúDUPÕúODUGÕU�� $OÕFÕ� LOH� LOJLOL�
NRPSOLNDV\RQODU�DUDVÕQGD�XWHUR�YDJLQDO�DQDVWRPR]GD�GDUOÕN��
GDU� YH� NÕVDOPÕú� YDJLQDGDQ� GROD\Õ� FLQVHO� WDWPLQVL]OLN�� GDKD�
VRQUD� ,9)� LoLQ� RYHU� VWLP�ODV\RQX� VRQXFX� RYHU� KLSHU�
VWLP�ODV\RQ�VHQGURPX��RYHU�NDQDPDVÕ�YH�SHULWRQGD�KHPDWRP�
ROXúXPX�VD\ÕODELOLU��&DQOÕ�GRQ|U�LOH�LOJLOL�RODVÕ�NRPSOLNDV\RQ�
ODU�KDNNÕQGD�\HWHUOL�ELOJL�ROPDPDVÕQD�NDUúÕQ�EX�NRQXGD�GRQ|U�
\HWHULQFH� ELOJLOHQGLULOPHOLGLU�� 8UHWHU� ODVHUDV\RQX�� XUHWHUR��
YDMLQDO� ILVW�O�JLEL��URORMLN�NRPSOLNDV\RQODU�GÕúÕQGD�GDKD�D]�
RUDQGD� PHVDQH� KLSRWRQLVL� YH� VHNV�HO� GLVIRQNVL\RQ� UDSRU�
HGLOPLúWLU�� )HW�V� LoLQ� ULVNOHU� LPPXQRVXSUHVLI� LODo� HWNLVL��
D]DOPÕú�NDQ�DNÕPÕ�YH�SUHHNODPSVLGLU�������8WHUXV�WUDQVSODQ�
WDV\RQXQGD�FDQOÕ�YH\D�NDGDYUD�XWHUXV�NXOODQÕPÕQÕQ�DYDQWDM�YH�
GH]DYDQWDMODUÕ� WDUWÕúPD� NRQXVXGXU�� %|EUHN� YH� NDUDFL÷HU�
QDNLOOHULQGH� FDQOÕGDQ� YH� |]HOOLNOH� JHQoOHUGHQ� DOÕQDQ� RUJDQ�
ODUÕQ� GDKD� L\L� JUHIW� ROGXNODUÕ� YH� DOÕFÕQÕQ� |P�U� V�UHVLQLQ�
X]DGÕ÷Õ�ELOLQPHNWHGLU��8WHUXV�QDNOLQLQ�ELU�|]HOOL÷L�ELU�YH\D�LNL�
GR÷XPGDQ� VRQUD� NLúLQLQ� GDKD� X]XQ� V�UH� LPP�QRVXSUHVLI�
WHGDYL�DOWÕQGD�NDOPDVÕQÕ�|QOHPHN�DPDFÕ\OD�WUDQVSODQWH�HGLOHQ�
XWHUXVXQ� oÕNDUÕOPDVÕGÕU�� %X� V�UH� RUWDODPD� EHú� \ÕO� RODUDN�
|QJ|U�OPHNWHGLU�� %X� QHGHQOH� |]HOOLNOH� FDQOÕ� GRQ|U� WHUFLK�
HWPHQLQ� �VW�QO�÷�� \RNWXU�� $\UÕFD� DOÕFÕQÕQ� YHULFL\H� NDUúÕ�
GX\DELOHFH÷L� H]LNOLN� YH� GL÷HU� SVLNRORMLN� VRUXQODU� NDGDYUD�
XWHUXV� NXOODQÕPÕ� LOH� JLGHULOPLú� ROXU�� 8WHUXV� WUDQVSODQWD�
V\RQXQXQ� HWLN� WHPHOOHUL� 0RQWUHDO� NULWHUOHUL� LVPL� DOWÕQGD�
WRSODQPÕúWÕU�� %XQD� J|UH� DOÕFÕ� KDNNÕQGD� DOWÕ�� GRQ|U� LOH� LOJLOL�
G|UW� YH� WHGDYL\L�\DSDFDN� VD÷OÕN�JUXEX� LOH�G|UW� NRúXO�\HULQH�
JHWLULOPHOLGLU������7XWPD\DQ�JUHIWOHULQ�oÕNDUÕOPDVÕ�YH�DOÕFÕGD�
FHUUDKL� UHYL]\RQ� JHUHNWLUHQ� NRPSOLNDV\RQODU� VROLG� RUJDQ�
QDNLOOHULQGH�ROGX÷X�JLEL�UDSRU�HGLOPLúWLU�

Beyin Nakli 
*�Q�P�]� LoLQ��WRSLN� VD\ÕODFDN�EH\LQ� WUDQVSODQWDV\RQX� LoLQ�
JHoPLúWH� DWÕODQ� LON� DGÕP�5REHUW�:KLWH� YH� HNLELQLQ� ����
GH�
EDúÕ�VLP�OWDQH�RODUDN�NRSDQ�ELU�PD\PXQXQ�EH\QLQL�EDúND�ELU�
PD\PXQD� EDúDUÕ\OD� WUDQVSODQWH� HWPLú� ROPDODUÕGÕU��$OÕFÕQÕQ�
VHNL]� J�Q� \DúDPDVÕQD� NDUúÕQ� KHUKDQJL� ELU� NRPSOLNDV\RQ�
J|U�OPHPLúWLU� ������ 'U�� 6�� &DQDYHUR� EH\LQ� WUDQVSODQWD�
V\RQXQXQ� |Q�QGHNL� HQ� E�\�N� HQJHOLQ� EH\LQOH� VSLQDO� NRUGX�
ELUOHúWLUPHN� ROGX÷XQX�� WHNQLN� RODUDN� DOÕFÕQÕQ� Y�FXW� ÕVÕVÕQÕQ�
\HWHUOL� GHUHFHGH� G�ú�U�OG�÷�� GXUXPODUGD� NUDQLRVSLQDO�
ED÷ODQWÕQÕQ�NHVLOHUHN�YHULFL\H�QDNOHGLOPHVLQH�RODQDN�VD÷OD\D�

FD÷ÕQÕ�|QH�V�UP�úW�U�� øQVDQGDQ�LQVDQD�EH\LQ�QDNOL�SURMHVLQL�
+($9(1� �7KH� +HDG� $QDVWRPRVLV� 9HQWXUH�� RODUDN�
LVLPOHQGLUPLúWLU�������5HQ�YH�DUN��\DSWÕNODUÕ�GHQH\VHO�PRGHO�
GH�WRWDO�VSLQDO�NHVL�VRQUDVÕQGD�SROLHWLOHQ�JOLNRO�LQG�NOHPHVL�
\OH� PRWRU� IRQNVL\RQXQ� G|QG�÷�Q�� J|VWHUPLúOHU�� PHPEUDQ�
ELUOHúWLULFLOHULQ�EX�SDWRORMLOHUGH�ELU�XPXW�RODELOHFH÷LQL�UDSRU�
HWPLúOHUGLU�������dRN�FLGGL�ELOLPVHO��WÕEEL�YH�FHUUDKL�]RUOXN�
ODUÕQ� \DQÕQGD� DKODNL�� OHJDO�� VRV\DO� YH� WDKPLQ� HGLOHPH\HFHN�
EDúND�VRUXQODU�\DUDWDFDN�EX�JLULúLP�\HULQH��\DSD\�]HND��YH�
�URERW� WHNQRORMLVL�� JLEL� JHOLúPHNWH� RODQ� NRQXODUÕQ� ELU� oRN�
LQVDQ� NRUWHNVL� IRQNVL\RQXQX� \HULQH� JHWLUHELOHFH÷L� GDKD�
JHUoHNoL� ELU� G�ú�QFHGLU�� 7DULKVHO� V�UHoWH� KHU� ELU� RUJDQ� YH�
GRNX� WUDQVSODQWDV\RQXQXQ� GHQH\� ODERUDWXYDUODUÕQGDQ� NOLQLN�
X\JXODPD\D�NDGDU�X]DQDQ�ELU�KLND\HVL�YDUGÕU��0LNURYDVN�OHU�
FHUUDKL�WHNQLNOHU�|]HOOLNOH�E|EUHN�QDNOL�LoLQ�\DSÕODQ�GHQH\OHU�
OH�EXOXQGX��øPP�QRV�SUHV\RQ�SURWRNROOHUL�YH�X\JXQ�LODoODUÕQ�
JHOLúWLULOPHVL� NDUDFL÷HU� QDNOL� LoLQ� \DSÕODQ� GHQH\OHUGH�
NDUúÕODúÕODQ� SUREOHPOHUH� o|]�P� RODUDN� JHOLúWLULOGL��
*�Q�P�]GH� DúÕOPDVÕ� JHUHNHQ� SUREOHPOHULQ� EDúÕQGD� W�UOHU�
DUDVÕ� RUJDQ� WUDQVSODQWDV\RQODUÕQGD� �;HQRWUDQVSODQWDV\RQ��
NDUúÕODúÕODQ� SUREOHPOHULQ� JLGHULOPHVLGLU�� %X� NRQXGD� \R÷XQ�
oDOÕúPDODU�GHYDP�HWPHNWHGLU�DQFDN�E|EUHN�QDNOL�LoLQ�����D\Õ�
DúDQ�JUHIW�FDQOÕOÕ÷Õ�HOGH�HGLOHPHPLúWLU��%X�GL÷HU�VROLG�RUJDQODU�
LoLQ� GDKD� G�ú�NW�U�� %X� QHGHQOH� GHQH\VHO� PRGHOOHUOH�
NDUúÕODúÕODQ�VRUXQODUÕQ�o|]�P��DUDúWÕUÕOPDNWDGÕU��������

SONUÇ
2UJDQ�QDNLOOHULQL�HQGLNDV\RQ�YH�KHGHIOHUL�EDNÕPÕQGDQ��o�DQD�
JUXSWD� G�ú�QPHN�P�PN�QG�U��$\UÕFD� JUHIW� ND\QD÷ÕQD� J|UH�
FDQOÕ� YH\D� NDGDYUDGDQ� \DSÕODQODU� YH� VDGHFH� NDGDYUDGDQ�
\DSÕODELOHQOHU�RODUDN�GD�D\ÕUDELOLUL]��6ROLG�RUJDQ�QDNLOOHULQLQ�
|]HOOLNOHUL� WDULKL� V�UHo� LoLQGH� GDKD� |QFH� EDúODQPÕú� ROPDVÕ��
\DúDPVDO� RODUDN� QLWHOHQGLULOHFHN� HQGLNDV\RQOD� \DSÕOPDODUÕ��
X]XQ� YDGHOL� L]OHPOHUL� VRQXFXQGD� G�ú�N� PRUELGLWH� YH�
PRUWDOLWH� LOH� HWNLQ� WHGDYL� \|QWHPL� RODUDN� NDEXO� J|UP�úW�U���
<�]� YH� HNVWUHPLWH� QDNLOOHUL� JHQHO� DQODPGD� UHNRQVWU�NWLI�
QLWHOLNWH�ROXS�PRWRU�YH�GX\X� IRQNVL\RQODUÕQÕQ�JHUL� ND]DQÕO�
PDVÕQÕ��HVWHWLN�HQGLúHOHULQ�JLGHULOPHVLQL��SVLNRVRV\DO� WDWPLQ�
VD÷ODQPDVÕQÕ� KHGHIOHU�� .D\QDN� VDGHFH� NDGDYUD� ROXS� \HQL�
JHOLúPHNWH�DODQ�ROGX÷X�LoLQ�\HWHULQFH�OLWHUDW�U�ELOJLVL�\RNWXU�
8WHUXV� WUDQVSODQWDV\RQX�NDGÕQ� LQIHUWLOLWHVL� LoLQ�DOWHUQDWLI�ELU�
WHGDYL�RODUDN�JHOLúPHNWHGLU��.D\QDN�FDQOÕ�YHULFL�YH\D�NDGDYUD�
RODELOLU��$QFDN�NOLQLN�VRQXoODUÕ�NRQXVXQGD�YHULOHU�VÕQÕUOÕGÕU��
6ROLG� RUJDQ� QDNLOOHULQLQ� EDúDUÕOÕ� VRQXoODUÕQD� NDUúÕQ� JOREDO�
G�]H\GH�JHUHNVLQLP�LOH�WHPLQ�HGLOHQ�RUJDQ�VD\ÕODUÕ�DUDVÕQGDNL�
E�\�N�IDUN�W�P�oDEDODUD�UD÷PHQ�JLGHULOHPHPLúWLU��%X�QHGHQ�
OH�RUJDQ�QDNLOOHULQLQ�JHOLúLPL�NRQXVXQGD�JHOHQHNVHO�\|QWHP�
OHUH�J�Q�P�]GH�YH�\DNÕQ�JHOHFHNWH�GHYDP�HWPHNOH�ELUOLNWH�
K�FUH� QDNOL�� HNVWUDNRUSRUDO� FLKD]ODU�� ELR�\DSD\� NDUDFL÷HU��
\DSD\� NDUDFL÷HU� GHVWHN� VLVWHPL� YH� IRQNVL\RQ� J|UHELOHQ�
NDUDFL÷HU� K�FUHOHUL� LoHUHQ� ELR�UHDNW|UOHU� JHOLúWLULOPHVL� JLEL�
J�Q�P�]� DUDúWÕUPD� NRQXODUÕQÕ� ROXúWXUPDNWDGÕU�� $QFDN�
DúÕOPDVÕ�JHUHNHQ�ELUoRN�VRUXQ�YDUGÕU��%X�VRUXQODUÕQ�EDúÕQGD�
RSWLPDO�FHUUDKL�WHNQL÷LQ�JHOLúWLULOPHVL��X\JXQ�LPP�QRV�SUH�
VLI�UHKEHUOHUH�RODQ�JHUHNVLQLP�YH�X\JXQ�WDNLS�SURWRNROOHULQLQ�
JHOLúWLULOPHVL�JHOPHNWHGLU�
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2UJDQ� QDNOL� ILNUL� DQWLN� oD÷ODUGDQ� EHUL� KHNLPOHULQ� LGHDOLGLU�� %XQXQOD� ELUOLNWH� PRGHUQ� WÕEEÕQ�
EDúODQJÕFÕ�LOH�EXQXQ�LON�GHQHPHOHUL�EDúODPÕúWÕU��'DKD�|QFH�UDGLNDO�WLURLGHNWRPL�DPHOL\DWÕ�JHoLUHQ�

ELU�KDVWD\D�øVYLoUHOL�FHUUDK�7KHRGRU�.RFKHU�WDUDIÕQGDQ������
7HPPX]�D\ÕQGD�WLURLG�GRNXVX�RWRWUDQVSODQWH�HGLOPHVL�WDULKWH�
LON� EDúDUÕOÕ� RUJDQ� QDNOL� RODUDN� NDEXO� HGLOLU�� %X� QHGHQOH�'U��
.RFKHU� ����� \ÕOÕ� 1REHO� IL]\RORML� |G�O�Q�� ND]DQPÕúWÕU� �����
5XV�FHUUDK�<X�<X�9RURQR\�����
GH� LON�NH]� LQVDQGDQ� LQVDQD�
E|EUHN� WUDQVSODQWDV\RQX� JHUoHNOHúWLUPLúWLU�� %X� DPHOL\DWÕQ�
EDúDUÕVÕ]�ROPDVÕQÕQ�QHGHQL�RODUDN�DQD�NDQ�JUXEX�X\XúPD]OÕ÷Õ�
G�ú�Q�OP�úW�U��%X�QDNLO�GÕúÕQGD�9RURQR\�����������\ÕOODUÕ�
DUDVÕQGD�G|UW�E|EUHN�QDNOL�GDKD�\DSPÕú��IDNDW�KHSVL�EDúDUÕVÕ�
]OÕNOD� VRQXoODQPÕúWÕU� ����� -RVHSK�0XUUD\�� ����� \ÕOÕQGD� WHN�
\XPXUWD� LNL]OHUL� DUDVÕQGD�E|EUHN�QDNOL� DPHOL\DWÕ�\DSPÕú�YH�
X]XQ�V�UHOL�JUHIW�VD÷�NDOÕPÕQÕ�P�PN�Q�RODELOHFH÷LQL�J|VWHU�
PLúWLU�� 7UDQVSODQWDV\RQ�� FHUUDKL� YH� LPP�QRORMLN� \|QOHUGHQ�
EDúDUÕOÕ�VRQXo�YHUPLú��DOÕFÕ�RUJDQ�UHGGL�ROPDNVÕ]ÕQ�VHNL]�\ÕO�
\DúDPÕúWÕU��������
.DOS� QDNOLQGH� GH� V�UHo� oRN� ]RUOX� JHoPLúWLU�� &KULVWLDQ�
%DUQDUG�� �� $UDOÕN� ����� WDULKLQGH� *�QH\� $IULND
QÕQ� &DSH�
7RZQ�NHQWLQGH�WÕS�WDULKLQGH�LON�NH]�NDGDYUDGDQ�DOÕQDQ�NDOSOH�
WUDQVSODQWDV\RQ� DPHOL\DWÕ� JHUoHNOHúWLUPLúWLU�� DQFDN� KDVWD�
DPHOL\DWWDQ�VRQUD�DQFDN����J�Q�\DúD\DELOPLúWLU������
6ROLG� RUJDQ� QDNLOOHULQGH� G|Q�P� QRNWDVÕ� VD\ÕODELOHFHN� ROD\�
NDUDFL÷HU� QDNOL� ILNULQLQ� RUWD\D� DWÕOPDVÕGÕU��8]XQ� GHQHPHOHU�
VRQUDVÕQGD� LON� EDúDUÕOÕ� VRQXo� YHUHQ� NDUDFL÷HU� WUDQVSODQWD�
V\RQX� LVH� ����� \ÕOÕQGD� $PHULND� %LUOHúLN� 'HYOHWOHUL
QLQ�
'HQYHU� úHKULQGH� 7KRPDV� 6WDU]O� WDUDIÕQGDQ� JHUoHNOHúWLULOGL�
����� $QFDN� EX� ROD\OD� ELUOLNWH� WHNQLN� RODUDN� NDUPDúÕN�
SRUVHG�UOHUGH�NDUúÕODúÕODQ�SUREOHPOHULQ�ODERUDWXYDU�YH�NOLQLN�
X\JXODPDODU� LOH� NROD\FD� EDúDUÕODELOHFH÷L� J|VWHULOPLúWLU�� %X�
VD\HGH� DQHVWH]L�� LPP�QRORML�� DPHOL\DW� VRQUDVÕ� EDNÕP� YH�
NRDJ�ODV\RQ�JLEL�ELUoRN�DODQGD�E�\�N�LOHUOHPHOHU�HOGH�HGLOP�
H\H�EDúODQPÕúWÕU���
7ÕS� OLWHUDW�U�QGH� LON� DNFL÷HU� QDNOLQLQ� ����
GH� -DFNVRQ�
0LVVLVVLSSL
GH� -DPHV� +DUG\� WDUDIÕQGDQ� \DSÕOGÕ÷Õ� ELOLQL\RU��
$OÕFÕ� DNFL÷HU� NDQVHUL� ��� \DúÕQGD� ELU� HUNHN� ROXS� QDNLOGHQ�
VRQUD����J�Q�\DúDPÕú�YH�\DSÕODQ�RWRSVLGH�RUJDQ�UHGGLQH�DLW�
ELU�EXOJX\D�UDVWODQPDPÕúWÕU������5HVLP����

Resim 1: '�Q\DGD�IDUNOÕ�RUJDQ�WUDQVSODQWDV\RQXQX���
�����������������JHUoHNOHúWLUHQOHU�
D��7KHRGRU�.RFKHU�����E��<��<X�9RURQR\����F��-RVHSK�0XUUH\�����
G��&KULVWLDQ�%DUQDUG���H��7KRPDV�6WDU]O�����I��-DPHV�+DUG\

hONHPL]GH� LVH�RUJDQ�QDNLOOHUL�KHPHQ�KHPHQ�G�Q\D� LOH�D\QÕ�
G|QHPGH� EDúODPÕúWÕU�� 7�UNL\H
GH� LON� LQVDQGDQ� LQVDQD� NDOS�
QDNOL� ��� .DVÕP� ����� WDULKLQGH�$QNDUD
GD� <�NVHN� øKWLVDV�
KDVWDQHVLQGH�.HPDO�%H\D]ÕW�WDUDIÕQGDQ�\DSÕOPÕúWÕU��9HULFL����
\DúÕQGD� ELU� HUNHN� oRFXN�� DOÕFÕ� LVH� ��� \DúÕQGD� ELU� NDGÕQGÕ��
+DVWD�DPHOL\DWWDQ�VRQUD�VDGHFH����VDDW�\DúDPÕúWÕU��øNLQFL�NDOS�
QDNOL�ELULQFLGHQ��o�J�Q�VRQUD�6L\DPL�(UVHN�WDUDIÕQGDQ�øVWDQ�
EXO
GD�\DSÕOPÕúWÕU��9HULFLQLQ����\DúÕQGD�HUNHN�YH�DOÕFÕQÕQ����
\DúÕQGD� HUNHN� ROGX÷X� EX� QDNLO� VRQUDVÕQGD� KDVWD� ��� VDDW�
\DúDPÕúWÕU�� hONHPL]GHNL� LON� EDúDUÕOÕ� E|EUHN� QDNOL�� 0HKPHW�
+DEHUDO�WDUDIÕQGDQ���.DVÕP������J�Q��+DFHWWHSH�hQLYHUVLWH�
VLQGH�JHUoHNOHúWLULOPLúWLU��øON�EDúDUÕOÕ�NDUDFL÷HU�QDNOL�LVH�\LQH�
0HKPHW� +DEHUDO� WDUDIÕQGDQ� ����� \ÕOÕQGD� \DSÕOPÕúWÕU�� %X�
QDNOL� WDNLEHQ� +DEHUDO� YH� HNLEL�� ��� 0DUW� ����
GD� FDQOÕ�
GRQ|UGHQ� DOÕQDQ� NÕVPL� NDUDFL÷HU� GRNXVX\OD� QDNLO�
JHUoHNOHúWLUPLúWLU�� %DúND� ELU� \HQLOLN� RODUDN� D\QÕ� FDQOÕ�
GRQ|UGHQ�VLP�OWDQH�RODUDN�DOÕQDQ�NDUDFL÷HU�GRNXVX�YH�E|EUHN�
LOH�ELU�\HWLúNLQH�LNLOL�RUJDQ�QDNOL�0HKPHW�+DEHUDO�YH�oDOÕúPD�
DUNDGDúODUÕ�WDUDIÕQGDQ�\DSÕOPÕúWÕU�
øON� EDúDUÕOÕ� DNFL÷HU� QDNOL� ��0DUW� ����� WDULKLQGH� øVWDQEXO
GD�
6�UH\\D�3DúD�*|÷�V�KDVWDOÕNODUÕ�YH�*|÷�V�&HUUDKLVL�(÷LWLP�
YH�$UDúWÕUPD�+DVWDQHVLQGH����\DúÕQGD�VLOLNR]LV�WDQÕVÕ�RODQ�ELU�
KDVWD\D� &HPDO� $VÕP� .XWOX� EDúNDQOÕ÷ÕQGDNL� FHUUDKL� HNLS�
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hONHPL]GH� NDUDFL÷HU�� E|EUHN�� LQFH� EDUVDN� YH� SDQNUHDV�
QDNLOOHUL� QHUGH\VH� UXWLQ� ELUHU� LúOHP� KDOLQH� JHOPLúWLU�� +HU�
JHoHQ� J�Q� GDKD� ID]OD� KHNLP� EX� DODQD� LOJL� GX\PDNWD� YH� EX�
QHGHQOH�JHUHNOL�H÷LWLPL�DOPDN�LoLQ�EDúYXUPDNWDGÕU��%X�DUWDQ�

WDOHS� LOH� �ONH� oDSÕQGD� JLGHUHN� DUWDQ� VD\ÕGD� WUDQVSODQWDV\RQ�
HNLEL�ROXúWXUXOPDNWD�YH�VXQXODQ�KL]PHWLQ�NDOLWHVL�KHU�JHoHQ�
J�Q�DUWPDNWDGÕU���

<):<1̪5)
*�Q�P�]GH�� E|EUHN� YH� NDUDFL÷HU� WUDQVSODQWDV\RQXQGD�
HQGLNDV\RQ� NURQLN� VRQ� HYUH�� \DúDPÕ� WHKGLW� HGHQ� KDVWDOÕ÷ÕQ�
NHVLQ�WHGDYLVLQL�\DSPDN��\DúDPÕ�X]DWPDN�YH�\DúDP�NDOLWHVLQL�
DUWWÕUPDNWÕU�� .DOS�� SDQNUHDV� YH� LQFH� EDUVDN� JLEL� RUJDQODUÕQ�
QDNOLQGH� GH� EHQ]HU� HQGLNDV\RQODU� JHoHUOLGLU�� 3DQNUHDV�
QDNLOOHULQLQ�EHOOL�EDúOÕ�HQGLNDV\RQODUÕ� WLS� ,�YH� WLS� ,,�GL\DEHW�
ROXS� Q|URYDVN�OHU� NRPSOLNDV\RQODUÕ� J|U�OHQ� KDVWDODUGD�
\DSÕOPDNWDGÕU�YH�JHQHOOLNOH�E|EUHN�QDNOL�LOH�VLP�OWDQH�E|UHN�
QDNOL�LOH�ELUOLNWH�\DSÕOPDVÕ�|QHULOPHNWHGLU��
<HQL�JHOLúHQ��IDUNOÕ�RUJDQ�YH�GRNXODUÕQ�QDNOLQL�NRQX�HGLQHQ��
HQGLNDV\RQ� YH� KHGHIOHUL� GH÷LúLNOLN� J|VWHUHQ� RUJDQ�GRNX�
QDNLOOHUL�GH�JLGHUHN�LOJL�oHNPH\H�EDúODPÕúWÕU��%XQODU�DUDVÕQGD�
HNVWUHPLWH��XWHUXV��\�]�YH�EH\LQ�VLQLU�GRNXVX�QDNLOOHUL�JHOPH�
NWHGLU��%X�QDNLOOHU�KD\DWÕ�WHKGLW�HGHQ�QHGHQOHUOH�\DSÕOPDVD�GD�
IRQNVL\RQHO�ND\EÕ�\HULQH�NR\PDGD��GHIRUPLWHOHULQ�JLGHULOPH�
VL� YH� KD\DW� NDOLWHVLQLQ� DUWWÕUÕOPDVÕ� DPDFÕ\OD� YH� VÕQÕUOÕ�
HQGLNDV\RQODUOD�\DSÕODQ�SURVHG�UOHUGLU��
%X� GHUOHPHGH� DQD� DPDo�� W�P� VROLG� RUJDQ� QDNLOOHULQH� YH�
|]HOOLNOH� NRPSR]LW� GRNX� QDNLOOHUL� JLEL� WHNQLN� RODUDN� ]RU�
LúOHPOHUH�WDULKL�SHUVSHNWLIOH�EDNDUDN�JHOLúLPOHULQL�LUGHOHPHN�
YH�LOHULGH�NDUúÕODúÕODELOHFHN�SUREOHPOHUL�EHOLUOHPHNWLU��

Ekstremite Nakilleri
(NVWUHPLWH�QDNLOOHULQGHQ�EDKVHWPHGHQ�|QFH�EX�\HQL�DODQGDNL�
WHUPLQRORMLQLQ� X\JXQ� úHNLOGH� WDQÕPODQPDVÕ� JHUHNPHNWHGLU��
(NWRGHUP� YH� HQGRGHUP� RULMLQOL� GRNXODUÕ� NDSVD\DQ� oRNOX�
Y�FXW� \DSÕODUÕQÕ� LoHUHQ� QDNLOOHU� �NRPSR]LW� GRNX� DOORWUDQV�
SODQWDV\RQX��RODUDN� LVLPOHQGLULOLU��%X� W�U�QDNLOOHU��YDVN�OHU�
NRPSR]LW� DOORJUHIW�� RODUDN� GD� ELOLQLU� YH� HO�� \�]�� ODULQNV��
HNOHP��NDUÕQ�GXYDUÕ�QDNOL�\HU�DOPDNWDGÕU��%X�QDNLO�JUXEXQXQ�
DQD�KHGHILQLQ�D]DOPÕú�YH\D�WDPDPHQ�ND\EHGLOPLú�IRQNVL\RQ�
ODUÕ�JHUL�JHWLUPHN�YH�\DúDP�NDOLWHVLQL�DUWWÕUPDNWÕU��6ROLG�RUJDQ�
QDNLOOHULQGHQ�IDUNOÕ�RODUDN�GX\X�YH�PRWRU�IRQNVL\RQODUÕQ�JHUL�
ND]DQÕOPDVÕ�LoLQ�QDNLO�\DSÕODQ�NLúLGH�VLQLU�UHMHQHUDV\RQXQXQ�
JHUoHNOHúPHVL�OD]ÕPGÕU�
 
øON� HO� QDNOL� ����� \ÕOÕQGD� (NYDWRU¶GD� \DSÕOPÕúWÕU�� (UNHQ�
SRVWRSHUDWLI� G|QHPGH� EDúDUÕVÕ]� RODQ� JLULúLPGH� \HWHUVL]�
LPPXQRVXSUHV\RQXQ� EX� VRQXFD� \RO� DoWÕ÷Õ� G�ú�Q�OPHNWHGLU�
�����'XEHUQDUG�YH�HNLEL������\ÕOÕQGD��VD÷�|QNRO�GLVWDO����
��
WUDYPDWLN�DPSXWDV\RQD�X÷UDPÕú����\DúÕQGDNL�ELU�HUNHN�KDVWD�
\D��EH\LQ�|O�P��JHUoHNOHúPLú�ELU�NLúLQLQ�VD÷�GLVWDO�|Q�NRO�YH�
HOLQL�QDNOHWPLúOHU��<R÷XQ�IL]LN�WHGDYL�VRQUDVÕ�WDWPLQNDU�PRWRU�
IRQNVL\RQ�G�]HOPHVL� LOH�ELUOLNWH�\DNODúÕN��o�QF��D\ÕQD� WDP�
GX\XVDO� JHUL� G|Q�ú� VDSWDPÕúODUGÕU�� +DILI� GRNXQPD� GX\XVX�
KDULo� GHULQ� EDVÕQo� GX\XVX� DYXo� RUWDVÕQGD� DOÕQPÕúWÕU� �����
$\UÕFD�I05�NRUWHNVGH�HO�DODQÕQÕQ�ODWHUDOGHQ�PHGLDOH�ND\PDN�
WD�ROGX÷XQX�J|VWHUPLúWLU������
$\QÕ�oDOÕúPD�JUXEX����\DúÕQGD�ELODWHUDO�|QNROX�DPSXWH�HUNHN�
KDVWD\D�NHPLN�ILNVDV\RQ��DUWHULHO�YH�YHQ|]�DQDVWRPR]��VLQLU�
V�W�UDV\RQX��WHQGRQ�YH�NDVODUÕQ�ELUOHúWLULOPHVLQL�LoHUHQ�FHUUD�
KL� JLULúLP� VRQUDVÕQGD� IL]LN� WHGDYL�� HOHNWURVWLP�ODV\RQ� YH�

PHúJXOL\HW� WHGDYLVL� X\JXODPÕúODUGÕU�� $PHOL\DWWDQ� VRQUDNL�
ELULQFL� \ÕOÕQGD� WDWPLQNkU� GX\XVDO� YH� PRWRU� G�]HOPH�
J|]OHPLúOHU� YH� \DúDP� NDOLWHVLQGH� EHOLUJLQ� L\LOHúPH� HOGH�
HWPLúOHUGLU��'ROD\ÕVÕ�LOH�WDPLUL�P�PN�Q�ROPD\DQ�HNVWUHPLWH�
ND\ÕSODUÕQGD� HQGLNDV\RQODUD� VÕNÕ� úHNLOGH� X\XOGX÷X� WDNGLUGH�
UH�LPSODQWDV\RQ� \DSÕODQ� KDVWDODUOD� EHQ]HU� VRQXoODUÕQ� HOGH�
HGLOHELOHFH÷LQL�J|VWHUPLúOHUGLU��
(O�QDNOLQGHQ�VRQUD�HUNHQ�YH�JHo�G|QHPGH�NRPSOLNDV\RQODU�
DUDVÕQGD�GDPDU�WURPER]X��KHPDWRP��FLOW�QHNUR]X��HQIHNVL\RQ�
YH� DNXW� HNVWUHPLWH� ND\EÕ� UDSRU� HGLOPLúWLU� ������$QFDN� EX�
GXUXP� UH�LPSODQWDV\RQ� \DSÕODQ� ROJXODU� LoLQ� GH� JHoHUOLGLU��
$QFDN� ULVN� YH� DYDQWDM� DQDOL]L� \DSÕOGÕ÷ÕQGD� UH�LPSODQWDV\RQ�
úDQVÕ� ROPD\DQ� ELU� KDVWD� JUXEXQGD� HNVWUHPLWH� QDNOLQLQ�
LúOHYOHULQ�ND]DQÕOPDVÕQGD�HWNLQ�RODFD÷Õ�|QJ|U�OPHNWHGLU���
(O� QDNOL� LOH� SURWH]� VHoHQHNOHULQLQ� LúOHYVHO� YH� SVLNRVRV\DO�
VRQXoODUÕQÕQ� NÕ\DVODQGÕ÷Õ� ELU� oDOÕúPDGD�� IRQNVL\RQHO�
VRQXoODUÕQ�IDUNOÕ�ROPDGÕ÷ÕQÕ�RUWD\D�NRQPXúWXU��$QFDN��WUDQV�
SODQWDV\RQXQ� �VW�QO�NOHUL� PRWRU� DNWLYLWHQLQ� VD÷ODQPDVÕ� YH�
EXQXQ�\DQÕQGD�GX\X�YH�|]�EHQOL÷LQ�DOJÕODQPDVÕQÕQ�L\LOHúWLU�
LOPHVLGLU�� 7UDQVSODQWDV\RQGD� LPP�QRVXSUHV\RQD� ED÷OÕ�
NRPSOLNDV\RQODU�ELU�GH]DYDQWDM�ROXúWXUXU��$QFDN�LPP�QRVX�
SUHV\RQXQ�L\L�WROHUH�HGLOPHVL�KDOLQGH�ELU�RUJDQÕQ�EHQ]HUL�LOH�
\HQLOHQPHVL� GR÷DO� RODUDN� ELU� �VW�QO�NW�U�� %|\OHFH� ELODWHUDO�
GLUVHN�DOWÕ�DPSXWH�ROJXODUGD�PRWRU�YH�GX\X�IRQNVL\RQODUÕQÕQ�
ND]DQÕOPDVÕ� LPP�QRVXSUHV\RQ� ULVNOHUL� LOH� NÕ\DVODQGÕ÷ÕQGD�
ID\GDQÕQ� GDKD� ID]OD� ROGX÷X� oDOÕúPDODUOD� GD� LVSDWODQPÕúWÕU��
7HN�WDUDIOÕ�DPSXWH�NLúLOHU�ELUoRN�LúOHYVHO�ND\ÕSODUÕQÕ�VD÷OÕNOÕ�
HNVWUHPLWHOHULQL�YH�SURWH]OHULQL�NXOODQDUDN�WDPDPOD\DELOPHN�
WHGLU��$\UÕFD�SURWH]�WDNÕOPDVÕQGDQ�VRQUD�QDNLOGH�ROGX÷X�JLEL�
X]XQ�V�UHQ�UHKDELOLWDV\RQ�SURJUDPÕQD�JHUHNVLQLP�\RNWXU��%X�
QHGHQOHUOH� WHN� WDUDIOÕ� GLUVHN� DOWÕ� DPSXWH� KDVWDODUGD� SURWH]�
VHoHQH÷L�|QFHOLN�WDúÕPDNWDGÕU������

Yüz Nakli
.RQMHQLWDO� PDOIRUPDV\RQODU�� DWHúOL� VLODK� \DUDODQPDODUÕ��
KD\YDQ� ÕVÕUÕ÷ÕQD� ED÷OÕ� JHOLúHQ� GRNX� GHIHNWOHUL�� \DQÕNODU��
G�úPH�JLEL� WUDYPDODU�YH\D�Q|URILEURPDWR]LV�JLEL� W�P|UOHUH�
ED÷OÕ�RODUDN�ROXúDQ�NRPSOHNV�\�]�GHIHNWOHUL�oRN�FLGGL�LúOHYVHO�
YH� HVWHWLN� ER]XNOXNODUD�� SVLNRORMLN� YH� VRV\DO� VRUXQODUD� \RO�
DoPDNWDGÕU�� %DúDUÕOÕ� ELU� \�]� QDNOL� LoLQ� WHPHO� JHUHNVLQLPOHU�
NUDQLRIDVLDO� YH� PLNURúLU�UMLNDO� FHUUDKL� WHNQLNOHU�� X\JXQ� YH�
\R÷XQODúWÕUÕOPÕú� LPP�QRVXSUHV\RQ� WHGDYLVL�� NRNX� DOPD��
\HPH�� LoPH�� J�OPH�� NRQXúPD� JLEL� IRQNVL\RQODU� LoLQ� HUNHQ�
SRVWRSHUDWLI�G|QHPGH�EDúODWÕODQ�\R÷XQ�IL]LN�WHGDYL�UHKDELOL�
WDV\RQ�YH�SVLNRORMLN�GHVWHNWLU��3VLNRORMLN�\DUGÕP��DOÕFÕ�DGD\Õ�
QD�SUHRSHUDWLI�G|QHPGH�GH�EDúODQPDOÕGÕU��0DMRU�GHSUHV\RQ��
SVLNRWLN�� NRJQLWLI� YH� GDYUDQÕú� ER]XNOX÷X� RODQ� SRWDQVL\HO�
DGD\ODU� DPHOL\DW� VRQUDVÕ� G|QHPGH� KDVWD� X\XPXQX� ER]DUDN�
WHGDYLQLQ�EDúDUÕVÕ]OÕ÷ÕQD�QHGHQ�RODELOLUOHU������
$GD\D� W�P�V�UHFLQ�RODVÕ� FHUUDKL�� WÕEEL�� VRV\DO�YH�SVLNRORMLN�
NRPSOLNDV\RQODUÕQ� HQ� D\UÕQWÕOÕ� úHNLOGH� DQODWÕOPDVÕ� JHUHNLU��
$GD\ÕQ� NHQGLVLQH� YHULOHQ� ELOJLOHUL� L\L� DQODPDVÕ� YH� ELOLQoOL�
RODUDN�QDNLOH� LVWHNOL�ROPDVÕ�oRN�|QHPOL�ELU�|Q�NRúXOGXU��%X�
ED÷ODPGD� GR÷UX� DGD\� VHoLPL� EDúDUÕ� úDQVÕQÕ� DUWWÕUDQ� ELU�
IDNW|UG�U�� %DúDUÕOÕ� ELU� \�]� QDNOL� LOH� NLúLQLQ� \HPH�� LoPH��
NRQXúPD��KDYD�\ROX�DoÕNOÕ÷Õ��NRNX�DOPD�YH�oHQH�RNO�]\RQX�
JLEL� WHPHO� \DúDPVDO� PRWRU� IRQNVL\RQODUÕQÕQ� G�]HOPHVLQLQ�

\DQÕVÕUD� \�]� LIDGHVL\OH� GH÷LúLN� GX\JXODUÕ� DNWDUDELOPH�\HWLVL�
ND]DQÕOPÕú� ROXU�� 7DWPLQNDU� ELU� HVWHWLN� J|U�Q�P� NLúLQLQ�
SVLNRVRV\DO� \DúDQWÕVÕQD� ROXPOX� NDWNÕODUGD� EXOXQXU�� <�]��
NLúLQLQ�GX\JX�GXUXPXQX�\DNÕQ�úHNLOGH�\DQVÕWDQ�RUJDQ�ROGX÷X�
LoLQ�YHULFL�DLOHVLQLQ�GX\JXVDO�VRUXQODU�\DúD\DELOHFH÷L�PXWODND�
G�ú�Q�OPHOLGLU�� %�W�Q� EX� SVLNRVRV\DO� KD]ÕUOÕ÷ÕQ� \DQÕQGD�
KDVWDODU� LPP�QRORMLN� RODUDN� WDP� ELU� GH÷HUOHQGLUPHGHQ�
JHoPHOLGLU� YH� EX� DPDoOD� LQVDQ� O|NRVLW� DQWLMHQL� SURILOLQLQ�
EHOLUOHQPHVL�� µ¶FURVV�PDWFK¶¶YH� GRQ|UH� |]J�� DQWLNRUODUÕQ�
EHOLUOHQPHVL� JHUHNPHNWHGLU� ������ 'H÷LúLN� QHGHQOHUOH� \�]�
GHULVLQGH� D÷ÕU� KDVDU�� GRNX� ND\EÕ� YH� úHNLO� ER]XNOX÷X��
NRPSOHNV�GHIRUPLWHOHU�JHOLúHELOLU��$QDWRPLN�GHIHNWOHUH�J|UH�
\�]� QDNOL� NÕVPL� YH\D� WDP� RODUDN� SODQODQÕU�� 6HIDORPHWULN�
SDUDPHWUHOHU� NXOODQÕODUDN� \DSÕODQ� JHOHQHNVHO� RUWRJQDWLN�
SODQODPD��NRQXúPD��KDYD�\ROX�DoÕNOÕ÷Õ�YH�RNO�]\RQX�VD÷OD\D�
FDN�HQ�X\JXQ�DQDWRPLN�úHNOLQ�YHULOPHVLQH�\DUGÕPFÕ�ROXU�������
&HUUDKLGH�DUWHUL\HO�DQDVWRPR]ODU�LoLQ�HNVWHUQDO�NDURWLG�DUWHULQ�
HNVWHUQDO� PDNVLOOHU� YH� IDVLDO� JLEL� GDOODUÕ� NXOODQÕOÕU�� 9HQ|]�
DQDVWRPR]ODU�LoLQ�IDVLDO��HNVWHUQDO�MXJXOHU�YH�WLUROLQJRXIDVLDO�
YHQOHU�WHUFLK�HGLOLU��<�]�Q�GX\XVXQX�WULJHPLQDO�VLQLULQ��o�DQD�
GDOÕ�� PRWRU� LQQHUYDV\RQXQX� IDVLDO� VLQLU� VD÷ODU�� <�]GHNL�
GHILVLWOL� DODQD� ELU�PDVNH� \HUOHúWLULOLU��&HUUDKLQLQ� HQ� VRUXQOX�
\|QOHUL�X]XQ�V�UHQ�DQHVWH]L��oRN�NDQ�ND\EÕ�YH�EXQX�NRPSDQVH�
HWPHN�LoLQ�\DSÕODQ�WUDQVI�]\RQODUGÕU��&HUUDKL�WHNQL÷L�ROXPVX]�
\|QGH� HWNLOH\HQ� IDNW|UOHU� DUDVÕQGD� WUDYPD\D� ED÷OÕ� RODUDN�
YDVN�OHU�DQDWRPLQLQ�ER]XOXS�NDUPDúÕN�úHNLO�DOPDVÕ�YH�GDKD�
|QFH�JHoLULOPLú�UHNRQVWU�NWLI�DPHOL\DWODUD�ED÷OÕ�GH÷LúLNOLNOHU�
JHOPHNWHGLU�������.R]PHWLN�YH�LPP�QRORML�X\XP�YH�VRQXoWD�
JUHIWLQ�NDOÕFÕ�RODELOPHVL�LoLQ�DOÕFÕ�YH�YHULFLQLQ�D\QÕ�FLQVL\HWWH�
YH� P�PN�QGH� D\QÕ� FLOW� UHQJLQGH� ROPDODUÕ�� \XNDUÕGD�
EDKVHGLOHQ� LPP�QRORMLN� SDUDPHWUHOHULQ� X\XPOX� ROPDVÕ�
JHUHNPHNWHGLU��<�]� QDNLOOHULQGH�PRUWDOLWH� RUDQODUÕ� \DNODúÕN�
���¶GXU�������)UDQVD¶GD������\ÕOÕQGD��N|SHN�ÕVÕUÕ÷Õ�VRQXFX�
EXUXQ�GLVWDOL���VW�YH�DOW�GXGDN��W�P�\OH�oHQH�YH�KHU�LNL�\DQDN�
E|OJHOHUL� DPSXWH� RODQ� ELU� KDVWD\D� EDúDUÕOÕ� NÕVPL� \�]� QDNOL�
JHUoHNOHúWLULOPLúWLU��$OÕFÕ�YH�YHULFLQLQ�NDQ�JUXEX�D\QÕ��������
ROXS�EHú�RUWDN�+/$�DQWLMHQOHUL�PHYFXWWX��3RVWRSHUDWLI����YH�
���� J�QOHUGH� GRQ|U� KHPDWRSRHWLN� N|N� K�FUHOHUL� DOÕFÕ\D�
YHULOPLú� YH� O|NRVLW� NLPHUL]PL� ROXúWXUXOPXúWXU�� $PHOL\DW�
VRQUDVÕ����YH������J�QOHUGH�LNL�UHMHNVL\RQ�DWD÷Õ�JHoLUHQ�KDVWD�
GD�WHGDYL�EDúDUÕOÕ�ROPXúWXU��+DVWD\D�DPHOL\DW�VRQUDVÕ�����D\GD�
IRWRNHPRWHUDSL� \DSÕODUDN� JHOLúHELOHFHN� DNXW� UHMHNVL\RQ�
DWDNODUÕ�|QOHQPLúWLU������<�]�QDNLO�DODQÕQGD�FHUUDKL�GHQH\LP��
����� \ÕOÕQD� NDGDU� VDGHFH� ��� QDNLO� \DSÕOGÕ÷Õ� LoLQ� ROGXNoD�
VÕQÕUOÕGÕU��8]XQ�YDGHOL�VRQXoODU�YH�JHo�G|QHPGH�NDUúÕODúÕODQ�
NRPSOLNDV\RQODU�KDNNÕQGD�YH�EXQODUÕQ�o|]�P��LOH�LOJLOL�ILNLU�
ELUOL÷LQH� YDUÕOPÕú� YH� X\JXODPD\D� JHoLULOPLú� DOJRULWPDODU�
EXOXQPDPDNWDGÕU��%X�NRQXODUD�DoÕNOÕN�JHWLUPHN�YH�\�]�QDNOL�
NRQXVXQGD� GHQH\LPOL� KHNLPOHULQ� J|U�ú�Q�� DOPDN� DPDFÕ\OD�
\DSÕODQ�ELU�oDOÕúPDGD�EHOOL�EDúOÕ�RODUDN�DOÕFÕQÕQ�H÷LWLPL��\�]�
QDNOLQGH� EDúDUÕVÕ]OÕ÷ÕQ� QH� úHNLOGH� WDQÕPODQDFD÷Õ�� WDULIL� YH�
NRPSOLNDV\RQODUD� \DNODúÕP� YH� NRPSOLNDV\RQODUÕQ� WHGDYLVL�
QLQ� QDVÕO� \DSÕODFD÷Õ� QRNWDODUÕ� DUDúWÕUÕOPÕúWÕU��.DWÕODQODUÕQ���
����
L�IDVLDO�QDNLO�EDúDUÕVÕ]OÕ÷ÕQÕQ��������
L�PRUWDOLWHQLQ�YH���
����
L� NURQLN� RUJDQ� UHGGLQLQ� PXWODND� WDUWÕúÕOPDVÕ� JHUHNHQ�
QRNWDODU� ROGX÷XQX� EHOLUWPHNOH� EHUDEHU� YHULOHQ� \DQÕWODU�
PRUWDOLWH� RUDQODUÕ� YH� \�]� QDNOLQLQ� WDQÕPÕ� KDNNÕQGD� ELU�
NRQVHQV�V�ROPDGÕ÷ÕQÕ�RUWD\D�NR\PXúWXU��$\UÕFD�\�]�QDNOLQGH�

GHQH\LPL� RODQ� PHUNH]OHUGH� ELOH� NURQLN� G|QHPGHNL� UHGGLQ�
WHGDYLVL� KDNNÕQGD� SURWRNROOHU� ROPDGÕ÷Õ� DQODúÕOPÕúWÕU� ������
7�P� RUJDQ� QDNLOOHULQGH� RUWDN� VRUXQ� RODQ� LPP�QRVXSUHVLI�
NRPSOLNDV\RQODUÕ�YH�JUHIW�UHGGL�\�]�QDNOL�LoLQ�GH�JHoHUOL�ROXS�
D\UÕFD�%�K�FUHOL�OHQIRPD�WDQÕVÕ�DODQ�YH�VRQXoWD�NURQLN�JUHIW�
UHMHNVL\RQX� JHOLúHQ� ROJX� ELOGLULOPLúWLU� ������ g]NDQ� YH� DUN��
JHUoHNOHúWLUGLNOHUL� G|UG�QF�� \�]� QDNOL� ROJXVXQGD� VNXDPR]�
K�FUHOL�NDUVLQRP�JHOLúPLúWLU��7HGDYL�VRQUDVÕQGD�D÷ÕU�HQIHNVL\�
RQ� WDEORVX�� VROXQXP� \HWPH]OL÷L�� NURQLN� RUJDQ� UHMHNVL\RQX�
DOORJUDIW�QHNUR]X�LOH�VRQXoODQPÕú��DQFDN�JUHIWLQ�oÕNDUÕOPDVÕ�
QD� NDUúÕQ� KDVWD� ND\EHGLOPLúWLU� ������ øPP�QRV�SUHV\RQXQ�
X]XQ�G|QPHGHNL�GH]DYDQWDMODUÕ��NRPSR]LW�GRNX�QDNLOOHULQGH�
NXOODQÕODQ� \R÷XQ� LPP�QRV�SUHVLI� WHGDYL� LOH� X]XQ� G|QHP�
\DúD\DQ�KDVWDODUÕ�WHKGLW�HGHQ�|QHPOL�QRNWD�RODUDN�KHNLPOHULQ�
NDUúÕVÕQD�PXWODND�oÕNPDNWDGÕU��

Uterus Nakli
.DGÕQ�LQIHUWLOLWHVLQH�o|]�P�RODUDN�JHOLúWLULOHQ�LQ�YLWUR�IHUWLO�
L]DV\RQ��,9)���LQWUDVLWRSOD]PLN�VSHUP�HQMHNVL\RQX�YH�HPEUL�
\RQXQ�NUL\R�\|QWHPL�LOH�VDNODQPDVÕ��NRUXQPDVÕ�JLEL�\DUGÕPFÕ�
�UHPH�WHNQLNOHUL�WÕS�SUDWL÷LQGH�\HU�DOPDNWDGÕU��$\UÕFD�oRFXN�
VDKLEL� ROPDQÕQ� IDUNOÕ� \|QWHPOHUL� DUDVÕQGD� oRFXN� HGLQPH�YH�
WDúÕ\ÕFÕ�DQQHOLN�YDUGÕU��dRFXN�HGLQPHQLQ�EHOLUOL�NRúXOODUÕ�YH�
JHQHOOLNOH� X]XQ� V�UHQ� KXNXNL� SURVHG�UOHUL� EXOXQPDNWDGÕU��
7DúÕ\ÕFÕ�DQQHOLN�ELUoRN��ONHGH�NDQXQHQ�\DVDNODQPÕúWÕU��
dHúLWOL� QHGHQOHUOH� RUJDQ� ND\EÕ� YH\D� NRQMHQLWDO� \RNOX÷X�
QHGHQL\OH�LQIHUWLO�RODQ�NDGÕQODUGD�XWHUXV�QDNOL�ELU�IHUWLOLWHQLQ�
VD÷ODQPDVÕ� LoLQ� ELU� VHoHQHN� RODUDN� NDUúÕPÕ]D� oÕNPDNWDGÕU���
-LQHNRORMLN�YH\D�REVWHWULN�ED]Õ�SDWRORMLOHU�QHGHQL\OH�KLVWHUHN�
WRPL�JHUHNWL÷LQGH�DGÕ�JHoHQ�\DUGÕPFÕ��UHPH�WHNQLNOHUL�ID\GD�
VD÷ODPDPDNWDGÕU�� 8WHUXV� WUDQVSODQWDV\RQXQGD� LON� EDúDUÕ��
N|SHNOHUGH� XWHUXV� YH� RYHUOHULQ� UH�LPSODQWDV\RQX� LOH�
KDPLOHOL÷LQ�VD÷ODQDELOGL÷LQLQ�J|VWHULOPHVLGLU������øQVDQODUGD�
XWHUXV� QDNOLQLQ� LON� |UQH÷L� SRVWSDUWXP� NDQDPD� QHGHQL\OH�
KLVWHUHNWRPL�\DSÕODQ����\DúÕQGD�NDGÕQ�KDVWD\D������\ÕOÕQGD�
JHUoHNOHúWLULOHQ�FDQOÕ�YHULFLOL�XWHUXV�QDNOLGLU��+DVWD\D�SRVWRS�
HUDWLI� ���� J�QGH� DNXW� YDVN�OHU� WURPER]� QHGHQL\OH� KLVWHUHN�
WRPL�\DSÕOPÕú�YH�HNVSODQW�SDWRORML�LQFHOHQGL÷LQGH�UHMHNVL\RQD�
DLW�ELU�EXOJX�VDSWDQPDPÕúWÕU�������%X�NRQX�LOH�LOJLOL�SUHNOLQLN�
YHULOHULQ�\HWHUVL]OL÷L�NOLQLN�X\JXODPDGD�SUREOHP�\DúDQPDVÕ�
QD� QHGHQ� ROPDVÕ� ROGXNoD� PXKWHPHO� ELU� GXUXPGXU�� 8WHUXV�
QDNOLQGH�|QHPOL� ELU� NLORPHWUH� WDúÕ�$NGHQL]�hQLYHUVLWHVLQGH�
����� \ÕOÕQGD� ��� \DúÕQGD�0D\HU��5RNLWDQVN\�.XVWHU�+DXVHU�
VHQGURPX� WDQÕVÕ� DOPÕú� RODQ� ��� \DúÕQGDNL� NDGÕQD� \DSÕODQ�
DOORJUDIW� XWHUXV� QDNOLGLU�� 7UDQVSODQWDV\RQGDQ� ��� D\� VRQUD�
HPEU\R�WUDQVIHUL�VD÷ODQPÕú�YH�WUDQVYDJLQDO�XOWUDVRQ�LOH�NOLQLN�
KDPLOHOL÷LQ� JHUoHNOHúWLULOGL÷LQLQ� VDSWDQPDVÕQD� NDUúÕQ� FDQOÕ�
GR÷XP�P�PN�Q�ROPDPÕúWÕU� ������ øVYHo
GH�������\ÕOÕQGD� LON�
EDúDUÕOÕ� XWHUXV� QDNOL� JHUoHNOHúWLULOGL� YH� 5RNLWDQ�
VN\�.XVWHU�+DXVHU�VHQGURPX�RODQ����\DúÕQGDNL�ELU�NDGÕQD����
\DúÕQGD�FDQOÕ�GRQ|UGHQ�XWHUXV�QDNOL�\DSÕOPÕúWÕU�� øúOHPGHQ���
\ÕO�VRQUD�JHEH�NDODQ�KDVWD�JHVWDV\RQXQ�����KDIWDVÕQGD�VD÷OÕNOÕ�
ELU�EHEHN�G�Q\D\D�JHWLUPLúWLU�������%X�LON�EDúDUÕ\Õ�GDKD�VRQUD�
\DSÕODQ����XWHUXV�WUDQVSODQWDV\RQ�VRQXFX����VD÷OÕNOÕ�EHEH÷LQ�
GR÷XPX� L]OHPLúWLU� ������ 8WHUXV� QDNOL� \DúDPVDO� HQGLNDV\RQ�
WDúÕPDPDVÕQD�NDUúÕQ�WÕEEL��FHUUDKL��KXNXNL��HWLN��SVLNRORMLN�YH�
VRV\DO�EDNÕPODUGDQ�WDUWÕúÕODQ�\|QOHUL�EXOXQPDNWDGÕU��$OÕFÕ�YH�

YHULFL�LoLQ�RUWDN�NRúXOODU�JHQHO�VD÷OÕN�GXUXPXQXQ�L\L�ROPDVÕ��
HQIHNVL\RQ� YH� VRQ� EHú� \ÕOGD� NDQVHU� KLND\HVL� ROPDPDVÕGÕU��
$OÕFÕ� LoLQ� |QJ|U�OHQ� �VW� \Dú� VÕQÕUÕ� ������� YHULFL� LoLQ� LVH�
�����
GLU��<DúÕQ��JUHIW�EDúDUÕVÕ��]HULQH�HWNLVL�ELOLQPHPHNWHGLU��
8WHUXV�QDNOL�\DSDQ�ELUoRN�JUXS�YHULFL�RODUDN�GR÷XP�\DSPÕú�
NDGÕQODUÕ� WHUFLK� HWPHNWHGLU�� 3HURSHUDWLI� VRUXQODU� DUDVÕQGD�
|]HOOLNOH� YHULFLGH� FHUUDKL� JLULúLPLQ� V�UHVLQLQ� X]XQ� ROPDVÕ�
JHOPHNWHGLU��/LWHUDW�UGH�JHQLú�VÕQÕUODUÕ� � LoLQGH�EX�V�UH������
VDDW�DUDVÕQGD�GH÷LúPHNWHGLU��'RQ|U�FHUUDKLVL�ROGXNoD�LQYD]LI�
GLU�YH�SHOYLV�NDLGHVLQGHNL�XWHUXV�YHQOHULQLQ�oÕNDUÕOPDVÕ�WHNQLN�
RODUDN� |]HOOLNOH� ]RUGXU�� %X� QHGHQOH� DOWHUQDWLI� RODUDN� RYHU�
YHQOHULQLQ� NXOODQÕOPDVÕ� G�ú�Q�OP�úW�U��$OÕFÕ� LoLQ� RUWDODPD�
DPHOL\DW�V�UHVL�����VDDW�ROXS�NDQ�ND\EÕ�|QHPOL�ELU�VRUXQGXU�
YH� ��������� PO�� DUDVÕQGD� GH÷LúHQ� KDFLPOHUGH� WUDQVI�]\RQ�
JHUHNWL÷L�UDSRU�HGLOPLúWLU�������:HL�YH�DUN�������URERWLN�FHUUD�
KL� \DUGÕPÕ� YH� RYHU� YHQOHULQL� NXOODQDUDN� GRQ|UGH� DPHOL\DW�
V�UHVLQL� �� VDDWH� LQGLUPH\L� EDúDUPÕúODUGÕU�� $OÕFÕ� LOH� LOJLOL�
NRPSOLNDV\RQODU�DUDVÕQGD�XWHUR�YDJLQDO�DQDVWRPR]GD�GDUOÕN��
GDU� YH� NÕVDOPÕú� YDJLQDGDQ� GROD\Õ� FLQVHO� WDWPLQVL]OLN�� GDKD�
VRQUD� ,9)� LoLQ� RYHU� VWLP�ODV\RQX� VRQXFX� RYHU� KLSHU�
VWLP�ODV\RQ�VHQGURPX��RYHU�NDQDPDVÕ�YH�SHULWRQGD�KHPDWRP�
ROXúXPX�VD\ÕODELOLU��&DQOÕ�GRQ|U�LOH�LOJLOL�RODVÕ�NRPSOLNDV\RQ�
ODU�KDNNÕQGD�\HWHUOL�ELOJL�ROPDPDVÕQD�NDUúÕQ�EX�NRQXGD�GRQ|U�
\HWHULQFH� ELOJLOHQGLULOPHOLGLU�� 8UHWHU� ODVHUDV\RQX�� XUHWHUR��
YDMLQDO� ILVW�O�JLEL��URORMLN�NRPSOLNDV\RQODU�GÕúÕQGD�GDKD�D]�
RUDQGD� PHVDQH� KLSRWRQLVL� YH� VHNV�HO� GLVIRQNVL\RQ� UDSRU�
HGLOPLúWLU�� )HW�V� LoLQ� ULVNOHU� LPPXQRVXSUHVLI� LODo� HWNLVL��
D]DOPÕú�NDQ�DNÕPÕ�YH�SUHHNODPSVLGLU�������8WHUXV�WUDQVSODQ�
WDV\RQXQGD�FDQOÕ�YH\D�NDGDYUD�XWHUXV�NXOODQÕPÕQÕQ�DYDQWDM�YH�
GH]DYDQWDMODUÕ� WDUWÕúPD� NRQXVXGXU�� %|EUHN� YH� NDUDFL÷HU�
QDNLOOHULQGH� FDQOÕGDQ� YH� |]HOOLNOH� JHQoOHUGHQ� DOÕQDQ� RUJDQ�
ODUÕQ� GDKD� L\L� JUHIW� ROGXNODUÕ� YH� DOÕFÕQÕQ� |P�U� V�UHVLQLQ�
X]DGÕ÷Õ�ELOLQPHNWHGLU��8WHUXV�QDNOLQLQ�ELU�|]HOOL÷L�ELU�YH\D�LNL�
GR÷XPGDQ� VRQUD� NLúLQLQ� GDKD� X]XQ� V�UH� LPP�QRVXSUHVLI�
WHGDYL�DOWÕQGD�NDOPDVÕQÕ�|QOHPHN�DPDFÕ\OD�WUDQVSODQWH�HGLOHQ�
XWHUXVXQ� oÕNDUÕOPDVÕGÕU�� %X� V�UH� RUWDODPD� EHú� \ÕO� RODUDN�
|QJ|U�OPHNWHGLU�� %X� QHGHQOH� |]HOOLNOH� FDQOÕ� GRQ|U� WHUFLK�
HWPHQLQ� �VW�QO�÷�� \RNWXU�� $\UÕFD� DOÕFÕQÕQ� YHULFL\H� NDUúÕ�
GX\DELOHFH÷L� H]LNOLN� YH� GL÷HU� SVLNRORMLN� VRUXQODU� NDGDYUD�
XWHUXV� NXOODQÕPÕ� LOH� JLGHULOPLú� ROXU�� 8WHUXV� WUDQVSODQWD�
V\RQXQXQ� HWLN� WHPHOOHUL� 0RQWUHDO� NULWHUOHUL� LVPL� DOWÕQGD�
WRSODQPÕúWÕU�� %XQD� J|UH� DOÕFÕ� KDNNÕQGD� DOWÕ�� GRQ|U� LOH� LOJLOL�
G|UW� YH� WHGDYL\L�\DSDFDN� VD÷OÕN�JUXEX� LOH�G|UW� NRúXO�\HULQH�
JHWLULOPHOLGLU������7XWPD\DQ�JUHIWOHULQ�oÕNDUÕOPDVÕ�YH�DOÕFÕGD�
FHUUDKL� UHYL]\RQ� JHUHNWLUHQ� NRPSOLNDV\RQODU� VROLG� RUJDQ�
QDNLOOHULQGH�ROGX÷X�JLEL�UDSRU�HGLOPLúWLU�

Beyin Nakli 
*�Q�P�]� LoLQ��WRSLN� VD\ÕODFDN�EH\LQ� WUDQVSODQWDV\RQX� LoLQ�
JHoPLúWH� DWÕODQ� LON� DGÕP�5REHUW�:KLWH� YH� HNLELQLQ� ����
GH�
EDúÕ�VLP�OWDQH�RODUDN�NRSDQ�ELU�PD\PXQXQ�EH\QLQL�EDúND�ELU�
PD\PXQD� EDúDUÕ\OD� WUDQVSODQWH� HWPLú� ROPDODUÕGÕU��$OÕFÕQÕQ�
VHNL]� J�Q� \DúDPDVÕQD� NDUúÕQ� KHUKDQJL� ELU� NRPSOLNDV\RQ�
J|U�OPHPLúWLU� ������ 'U�� 6�� &DQDYHUR� EH\LQ� WUDQVSODQWD�
V\RQXQXQ� |Q�QGHNL� HQ� E�\�N� HQJHOLQ� EH\LQOH� VSLQDO� NRUGX�
ELUOHúWLUPHN� ROGX÷XQX�� WHNQLN� RODUDN� DOÕFÕQÕQ� Y�FXW� ÕVÕVÕQÕQ�
\HWHUOL� GHUHFHGH� G�ú�U�OG�÷�� GXUXPODUGD� NUDQLRVSLQDO�
ED÷ODQWÕQÕQ�NHVLOHUHN�YHULFL\H�QDNOHGLOPHVLQH�RODQDN�VD÷OD\D�

FD÷ÕQÕ�|QH�V�UP�úW�U�� øQVDQGDQ�LQVDQD�EH\LQ�QDNOL�SURMHVLQL�
+($9(1� �7KH� +HDG� $QDVWRPRVLV� 9HQWXUH�� RODUDN�
LVLPOHQGLUPLúWLU�������5HQ�YH�DUN��\DSWÕNODUÕ�GHQH\VHO�PRGHO�
GH�WRWDO�VSLQDO�NHVL�VRQUDVÕQGD�SROLHWLOHQ�JOLNRO�LQG�NOHPHVL�
\OH� PRWRU� IRQNVL\RQXQ� G|QG�÷�Q�� J|VWHUPLúOHU�� PHPEUDQ�
ELUOHúWLULFLOHULQ�EX�SDWRORMLOHUGH�ELU�XPXW�RODELOHFH÷LQL�UDSRU�
HWPLúOHUGLU�������dRN�FLGGL�ELOLPVHO��WÕEEL�YH�FHUUDKL�]RUOXN�
ODUÕQ� \DQÕQGD� DKODNL�� OHJDO�� VRV\DO� YH� WDKPLQ� HGLOHPH\HFHN�
EDúND�VRUXQODU�\DUDWDFDN�EX�JLULúLP�\HULQH��\DSD\�]HND��YH�
�URERW� WHNQRORMLVL�� JLEL� JHOLúPHNWH� RODQ� NRQXODUÕQ� ELU� oRN�
LQVDQ� NRUWHNVL� IRQNVL\RQXQX� \HULQH� JHWLUHELOHFH÷L� GDKD�
JHUoHNoL� ELU� G�ú�QFHGLU�� 7DULKVHO� V�UHoWH� KHU� ELU� RUJDQ� YH�
GRNX� WUDQVSODQWDV\RQXQXQ� GHQH\� ODERUDWXYDUODUÕQGDQ� NOLQLN�
X\JXODPD\D�NDGDU�X]DQDQ�ELU�KLND\HVL�YDUGÕU��0LNURYDVN�OHU�
FHUUDKL�WHNQLNOHU�|]HOOLNOH�E|EUHN�QDNOL�LoLQ�\DSÕODQ�GHQH\OHU�
OH�EXOXQGX��øPP�QRV�SUHV\RQ�SURWRNROOHUL�YH�X\JXQ�LODoODUÕQ�
JHOLúWLULOPHVL� NDUDFL÷HU� QDNOL� LoLQ� \DSÕODQ� GHQH\OHUGH�
NDUúÕODúÕODQ� SUREOHPOHUH� o|]�P� RODUDN� JHOLúWLULOGL��
*�Q�P�]GH� DúÕOPDVÕ� JHUHNHQ� SUREOHPOHULQ� EDúÕQGD� W�UOHU�
DUDVÕ� RUJDQ� WUDQVSODQWDV\RQODUÕQGD� �;HQRWUDQVSODQWDV\RQ��
NDUúÕODúÕODQ� SUREOHPOHULQ� JLGHULOPHVLGLU�� %X� NRQXGD� \R÷XQ�
oDOÕúPDODU�GHYDP�HWPHNWHGLU�DQFDN�E|EUHN�QDNOL�LoLQ�����D\Õ�
DúDQ�JUHIW�FDQOÕOÕ÷Õ�HOGH�HGLOHPHPLúWLU��%X�GL÷HU�VROLG�RUJDQODU�
LoLQ� GDKD� G�ú�NW�U�� %X� QHGHQOH� GHQH\VHO� PRGHOOHUOH�
NDUúÕODúÕODQ�VRUXQODUÕQ�o|]�P��DUDúWÕUÕOPDNWDGÕU��������

SONUÇ
2UJDQ�QDNLOOHULQL�HQGLNDV\RQ�YH�KHGHIOHUL�EDNÕPÕQGDQ��o�DQD�
JUXSWD� G�ú�QPHN�P�PN�QG�U��$\UÕFD� JUHIW� ND\QD÷ÕQD� J|UH�
FDQOÕ� YH\D� NDGDYUDGDQ� \DSÕODQODU� YH� VDGHFH� NDGDYUDGDQ�
\DSÕODELOHQOHU�RODUDN�GD�D\ÕUDELOLUL]��6ROLG�RUJDQ�QDNLOOHULQLQ�
|]HOOLNOHUL� WDULKL� V�UHo� LoLQGH� GDKD� |QFH� EDúODQPÕú� ROPDVÕ��
\DúDPVDO� RODUDN� QLWHOHQGLULOHFHN� HQGLNDV\RQOD� \DSÕOPDODUÕ��
X]XQ� YDGHOL� L]OHPOHUL� VRQXFXQGD� G�ú�N� PRUELGLWH� YH�
PRUWDOLWH� LOH� HWNLQ� WHGDYL� \|QWHPL� RODUDN� NDEXO� J|UP�úW�U���
<�]� YH� HNVWUHPLWH� QDNLOOHUL� JHQHO� DQODPGD� UHNRQVWU�NWLI�
QLWHOLNWH�ROXS�PRWRU�YH�GX\X� IRQNVL\RQODUÕQÕQ�JHUL� ND]DQÕO�
PDVÕQÕ��HVWHWLN�HQGLúHOHULQ�JLGHULOPHVLQL��SVLNRVRV\DO� WDWPLQ�
VD÷ODQPDVÕQÕ� KHGHIOHU�� .D\QDN� VDGHFH� NDGDYUD� ROXS� \HQL�
JHOLúPHNWH�DODQ�ROGX÷X�LoLQ�\HWHULQFH�OLWHUDW�U�ELOJLVL�\RNWXU�
8WHUXV� WUDQVSODQWDV\RQX�NDGÕQ� LQIHUWLOLWHVL� LoLQ�DOWHUQDWLI�ELU�
WHGDYL�RODUDN�JHOLúPHNWHGLU��.D\QDN�FDQOÕ�YHULFL�YH\D�NDGDYUD�
RODELOLU��$QFDN�NOLQLN�VRQXoODUÕ�NRQXVXQGD�YHULOHU�VÕQÕUOÕGÕU��
6ROLG� RUJDQ� QDNLOOHULQLQ� EDúDUÕOÕ� VRQXoODUÕQD� NDUúÕQ� JOREDO�
G�]H\GH�JHUHNVLQLP�LOH�WHPLQ�HGLOHQ�RUJDQ�VD\ÕODUÕ�DUDVÕQGDNL�
E�\�N�IDUN�W�P�oDEDODUD�UD÷PHQ�JLGHULOHPHPLúWLU��%X�QHGHQ�
OH�RUJDQ�QDNLOOHULQLQ�JHOLúLPL�NRQXVXQGD�JHOHQHNVHO�\|QWHP�
OHUH�J�Q�P�]GH�YH�\DNÕQ�JHOHFHNWH�GHYDP�HWPHNOH�ELUOLNWH�
K�FUH� QDNOL�� HNVWUDNRUSRUDO� FLKD]ODU�� ELR�\DSD\� NDUDFL÷HU��
\DSD\� NDUDFL÷HU� GHVWHN� VLVWHPL� YH� IRQNVL\RQ� J|UHELOHQ�
NDUDFL÷HU� K�FUHOHUL� LoHUHQ� ELR�UHDNW|UOHU� JHOLúWLULOPHVL� JLEL�
J�Q�P�]� DUDúWÕUPD� NRQXODUÕQÕ� ROXúWXUPDNWDGÕU�� $QFDN�
DúÕOPDVÕ�JHUHNHQ�ELUoRN�VRUXQ�YDUGÕU��%X�VRUXQODUÕQ�EDúÕQGD�
RSWLPDO�FHUUDKL�WHNQL÷LQ�JHOLúWLULOPHVL��X\JXQ�LPP�QRV�SUH�
VLI�UHKEHUOHUH�RODQ�JHUHNVLQLP�YH�X\JXQ�WDNLS�SURWRNROOHULQLQ�
JHOLúWLULOPHVL�JHOPHNWHGLU�
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0DULQR�,5��&LULOOR�&��$Q�$EULGJHG�3KRWRJUDSKLF�
+LVWRU\� RI� 2UJDQ� 7UDQVSODQWDWLRQ�� ([S� &OLQ�
7UDQVSODQW�������6XSSO���������

%DUNHU� &)��0DUNPDQQ� -)�� +LVWRULFDO� RYHUYLHZ�
RI�7UDQVSODQWDWLRQ��&ROG�6SULQJ�+DU�3HUVSHFW�LQ�
0HG������������D�������

0HUULOO�-3��0XUUD\�-(��+DUULVRQ�-+��*XLOG�:5��
6XFFHVVIXO� KRPRWUDQVSODQWDWLRQ� RI� WKH� KXPDQ�
NLGQH\� EHWZHHQ� LGHQWLFDO� WZLQV�� -� $P� 0HG�
$VVRF���������������������

0HUULOO� -3�� 0XUUD\� -(�� +DUULVRQ� -+� )ULHGPDQ�
($��'HDO\�-%�-U��'DPPLQ�*-��6XFFHVIXO�KRPR�
WUDQVSODQWDWLRQ�RI�WKH�NLGQH\�EHWZHHQ�QRQLGHQWL�
FDO� WZLQV�� 1� (QJ� -� 0HG�
�����������������������

7ROHGR�3HUH\UD� /+�� +HDUW� WUDQVSODQWDWLRQ�� -�
,QYHVW�6XUJ�����������������

+DUG\� -'�� 7KH� ILUVW� OXQJ� WUDQVSODQW� LQ� PDQ�
������� DQG� WKH� ILUVW� KHDUW� WUDQVSODQW� LQ� PDQ�
��������7UDQVSODQW�3URF��������������������

*�O� 'DEDN�� ùHQEDNODYDFÕ� g�� +LVWRU\� RI� /XQJ�
7UDQVSODQWDWLRQ�� 7XUN� 7KRUDF� -�
�����������������

*LOEHUW� 5�� +DQG� WUDQVSODQWHG� IURP� FDGDYHU� LV�
UHDPSXWDWHG�� 0HG� 7ULE� 0HG� 1HZV� ������
��������

'XEHUQDUG�-0��2ZHQ�(��+HU]EHUJ�*��/DQ]HWWD�
0�� 0DUWLQ� ;�� .DSLOOD� +�� 'DZDKUD� 0�� +DNLP�
16�� +XPDQ� KDQG� DOORJUDIW�� UHSRUW� RQ� ILUVW� ��
PRQWKV��/DQFHW��������������������������

'XEHUQDUG�-0��3HWUX]]R�3��/DQ]HWWD�0��3DUPHQ�
WLHU�+��0DUWLQ�;��'DZDKUD�0��+DNLP�16��2ZHQ�
(��)XQFWLRQDO�UHVXOWV�RI�WKH�KXPDQ�GRXEOH�KDQG�
WUDQVSODQWDWLRQ�� $QQ� 6XUJ� �������������
��������

6KRUHV� -7��0DOHN�9��/HH�:3$��%UDQGDFKHU�*��
2XWFRPHV�DIWHU�KDQG�DQG�XSSHU�H[WUHPLW\�WUDQV�
SODQWDWLRQ�� -� 0DWHU� 6FL� 0DWHU� 0HG�
��������������

6DOPLQJHU�6��6WXUPD�$��5RFKH�$'��+UXE\�/$��
3DWHUQRVWUR�6OXJD�7�� .XPQLJ�0�� 1LQNRYLF�0��
3LHUHU�*��6FKQHHEHUJHU�6��*DEO�0��&KHOPRQVNL�
-��$V]PDQQ� 2&�� )XQFWLRQDO� DQG� SV\FKRVRFLDO�
RXWFRPHV�RI�KDQG�WUDQVSODQWDWLRQ�FRPSDUHG�ZLWK�
SURVWKHWLF� ILWWLQJ� LQ� EHORZ�HOERZ� DPSXWHHV�� D�
PXOWLFHQWHU� FRKRUW� VWXG\�� 3/RV� 2QH� ������
������H��������
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(XQ�6&�>�)DFLDO�7UDQVSODQWDWLRQ�6XUJHU\� ,QWUR�
GXFWLRQ@�� -� .RUHDQ� 0HG� 6FL� ������
��������������

*RUGRQ� &5�� 6XVDUOD� 60�� 3HDFRFN� =6�.DEDQ�
/%��<DUHPFKXN�0-�>/H)RUW�EDVHG�PD[LOORIDFLDO�
WUDQVSODQWDWLRQ��FXUUHQW�VWDWH�RI�DUW�DQG�D�UHILQHG�
WHFKQLTXH� XVLQJ� RUWKRJQDWKLF� DSSOLFDWLRQV@�� -�
&UDQLRIDFLDO�6XUJ�������������������

/DVFDU� ,�� =DPILUHVFX� '�>8SGDWH� LQ� 3ODVWLF�
VXUJHU\�� )DFLDO� 7UDQVSODQWDWLRQ@�� 0DHGLFD�
�%XFKDU�������������������

'XEHUQDUG� -0�/HQJHOp�%��0RUHORQ�(��7HVWHOLQ�
6��%DGHW�/��0RXUH�&�3K�'��%H]LDW�-/��6WpSKDQLH�
'DNSp� 6�� -HDQ� .DQLWDNLV� -�� '
+DXWKXLOOH� &��
-DDIDUL�$(�� 3HWUX]]R� 3�� 2XWFRPHV� ��� PRQWKV�
DIWHU� WKH� ILUVW� +XPDQ� 3DUWLDO� )DFH� WUDQVSODQWD�
WLRQ��1�(QJ�-�0HG������������������������

/HH� =+�� /RSH]� &'�� 3ODQD� 10�� &DSODQ� $/��
5RGULJXH]�('��$UH�ZH�SUHSDUHG�IRU�WKH�,QHYLWD�
EOH� "� $� VXUYH\� RQ� 'HILQLQJ� DQG� 0DQDJLQJ�
)DLOXUH� LQ�)DFH�7UDQVSODQWDWLRQ��3ODVW�5HFRQVWU�
6XUJ�*ORE�2SHQ�����������H�����

3HWUX]]R� 3�� .DQWDNLV� -�� 7HVWHOLQ� 6�� 3LDODW� -%��
%XURQ� )��%DGHW� /��7KDXQDW�2��'HYDXFKHOOH�%��
0RUHORQ�(��&OLQLFRSDWKRORJLF�ILQGLQJV�RI�FKURQ�
LF�UHMHFWLRQ�LQ�D�IDFH�JUHIWHG�SDWLHQW@��7UDQVSODQ�
WDWLRQ�����������������������

g]NDQ�g��g]NDQ�g��'R÷DQ�8��<ÕOPD]�97��8\VDO�
+��hQGDU�/��'R÷DQ�($���6DOLP�2��dLQSRODW�$��
5DPD]DQRJOX�$�� &RQVLGHUDWLRQV� RI� GLIILFXOWLHV�
DQG�H[LW�VWUDWHJLHV�LQ�D�FDVH�RI�IDFH�DOORWUDQVSODQ�
WDWLRQ� UHVXOWLQJ� LQ� IDLOXUH�� 0LFURVXUJHU\�
�������������������

(UDVODQ�6��+DPHUQLN�5-��+DUG\�-'��5HSODQWDWLRQ�
RI� XWHUXV� DQG� RYDULHV� LQ� GRJV� ZLWK� VXFFHVVIXO�
SUHJQDQF\��$UFK�6XUJ�����������������

)DJHHK� :�� 5DIID� +�� -DEEDG� +�� 0DU]RXNL� $��
7UDQVSODQWDWLRQ� RI� WKH� KXPDQ� XWHUXV�� ,QW� -�
*\QDHFRO�2EVWHW��������������������

$NDU� (0�� 2]NDQ� 2��$\GLQXUD]� %�� 'LULFDQ� .��
&LQFLN� 0�� 0HQGLOFLRJOX� ,�� &OLQLFDO� SUHJQDQF\�
DIWHU� XWHUXV� WUDQVSODQWDWLRQ�� )HUWLO� 6WHULO�
����������������������

%UlQQVWU|P� 0�� -RKDQQHVVRQ� /�� %RNVWU|P� +��
.YDUQVWU|P� 1�� 0|OQH� -�� 'DKP�.DKOHU� 3��
(QVNRJ�$��0LOHQNRYLF�0��(NEHUJ�-��'LD]�*DUFLD�
&��*lEHO�0��+DQDI\�$��+DJEHUJ�+��2ODXVVRQ�0��
1LOVVRQ�/��/LYHELUWK�DIWHU�XWHUXV�WUDQVSODQWDWLRQ��
/DQFHW������������������������
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%HUNDQH�1��%UDQHWL� 5�� 6WUHXOL� ,��0DUWLQH]�'7��
'XEXLVVRQ� -�� 8WHULQH� WUDQVSODQW�� &OLQLFDO� DQG�
HWKLFDO� FKDOODQJHV� LQ� 6ZLW]HUODQG�� 5HY� 0HG�
6XLVVH����������������������

.LVX�,��.DWR�<��2EDUD�+��0DWVXEDUD�.��0RWDED�
<�� %DQQR� .��$RNL� '�� (PHUJLQJ� SUREOHPV� LQ�
XWHUXV� WUDQVSODQWDWLRQ�� %-2*�
�������������������

:HL�/��;XH�7��7DR�.6��=KDQJ�*��=KDR�*<��<X�4��
+HQJ�/�<DQJ�=;��=KHQJ�0-��/L�)�:DQJ�4��+DQ�
<��6KL�<4��'RQJ�+/�/X�=+�:DQJ�<��<DQJ�+��
0D�;'�� /LX� 6-�� /LX�+;��;LRQJ� =�� &KHQ�%/��
0RGLILHG� KXPDQ� XWHUXV� WUDQVSODQWDWLRQ� XVLQJ�
RYDULDQ� YHLQV� IRU� YHQRXV� GUDLQDJH�� WKH� ILUVW�
UHSRUW�RI�VXUJLFDOO\�VXFFHVVIXO�URERWLF�DVVLVVWHG�
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ÖZ
Amaç: 
Persistan Müllerian kanal sendromu (PMKS) oldukça nadir görülen ve genellikle insidental 
RODUDN� WDQÕ� NRQXODQ� HUNHN� FLQVHO� JHOLúLP� ER]XNOX÷XGXU��$QWL�0�OOHULDQ� KRUPRQ� �$0+�� YH\D�
UHVHSW|U�QGHNL�ELU�PXWDV\RQ�VRQXFX�0�OOHULDQ�NDQDO�\DSÕODUÕQÕQ�UHJUHVH�ROPDPDVÕ\OD�NDUDNWHU�
L]HGLU�� dRFXNOXN� oD÷ÕQGD� NULSWRUúLGL]PLQ� HúOLN� HWWL÷L�� HULúNLQ� G|QHPGH� LVH� EXQD� ED÷OÕ� RODUDN�
LQIHUWLOLWH�YH�DUWPÕú�WHVWLV�NDQVHUL�LOH�LOLúNLOL�RODQ�30.6¶XQ�HUNHQ�G|QHP�WDQÕ�YH�WHGDYLVL�ROGXNoD�
|QHPOLGLU��)HQRWLS�RODUDN�HUNHN�NDUDNWHUGH�ELUH\GH�oR÷XQOXNOD�NULSWRUúLGL]P�LoLQ�\DSÕODQ�DUDúWÕU�
PDODU� YH\D� FHUUDKL� WHGDYL� VÕUDVÕQGD� IDUN� HGLOLU�� %LOJLVD\DUOÕ� WRPRJUDIL� �%7�� YH\D� PDQ\HWLN�
UH]RQDQV� J|U�QW�OHPH� �05*�� WDQÕ\D� \DUGÕPFÕ� RODELOLU� DQFDN� ú�SKHOL� ROJXODUGD� WDQÕVDO�
ODSDURVNRSLGHQ� ID\GDOÕQDELOLU�� dDOÕúPDPÕ]GD� KHPDWRVSHUPL� YH� LQJXLQDO� D÷UÕ� LOH� NOLQL÷LPL]H�
EDúYXUDQ�YH�ODSDURVNRSL�VÕUDVÕQGD�PHVDQH�V�SHULRUXQGD�0�OOHULDQ�NDQDO�\DSÕODUÕQÕQ�EXOXQPDVÕ\�
OD�WDQÕ�NRQXODQ�\LUPL�ELU�\DúÕQGD�HUNHN�KDVWD�VXQXOPXúWXU�

Anahtar Sözcükler: 0�OOHULDQ�.DQDO��7HVWLV��.ULSWRUúLGL]P

ABSTRACT
3HUVLVWHQW�0�OOHULDQ�GXFW�V\QGURPH��30'6��LV�D�PDOH�VH[XDO�GLIIHUHQWLDWLRQ�GLVRUGHU�ZKLFK�LV�
YHU\�UDUH�DQG�XVXDOO\�GLDJQRVHG�LQFLGHQWDOO\��,W�LV�FKDUDFWHULVHG�E\�XQUHJUHVVHG�0�OOHULDQ�GXFW�
UHPQDQWV� LQ�PDOHV��GXH� WR�PXWDWLRQV� LQ�$QWL�0�OOHULDQ�KRUPRQH�DQG�RU� LWV� UHFHSWRU�JHQHV�� ,Q�
FKLOGKRRG��30'6�LV�UHODWHG�ZLWK�FU\SWRUFKLGLVP�DQG�LQIHUWLOLW\�DQG�LQFUHDVHG�WHVWLFXODU�FDQFHU�LQ�
DGXOWKRRG�� WKHUHIRUH� UDSLG�RQVHW� GLDJQRVLV� DQG� WUHDWPHQW� LV� YHU\� LPSRUWDQW��30'6� LV� XVXDOO\�
UHFRJQLVHG�LQ�SDWLHQWV�ZKLFK�DUH�SKHQRWSLFDOO\�PDOH��GXULQJ�LQYHVWLJDWLRQV�RU�VXUJHU\�IRU�
FU\SWRUFKLGLVP�� &RPSXWHG� WRPRJUDSK\� �&7�� RU� PDJQHWLF� UHVRQDQFH� LPDJLQJ� �05,�� FDQ� EH�
XVHIXO�IRU�GLDJQRVLV��KRZHYHU��GLDJQRVWLF�ODSDURVFRS\�PD\�EH�SHUIRUPHG�LQ�VXVSLFLRXV�FDVHV��,Q�
RXU�VWXG\��WZHQW\�RQH�\HDUV�ROG�PDOH�LV�SUHVHQWHG��ZKR�ZDV�DGPLWWHG�WR�WKH�RXWSDWLHQW�FOLQLF�ZLWK�
KHPDWRVSHUPLD�DQG�LQJXLQDO�SDLQ��DQG�0�OOHULDQ�GXFW�UHPQDQWV�ZHUH�VHHQ�DERYH�EODGGHU�GXULQJ�
GLDJQRVWLF�ODSDURVFRS\�
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3HUVLVWDQ�P�OOHULDQ�NDQDO�VHQGURPX��30.6�����;<�NURPR]RPXQD�VDKLS��IHQRWLS�RODUDN�HUNHN�
NDUDNWHUGHNL� ELUH\GH�$QWL�0�OOHULDQ� KRUPRQ� �$0+�� YH\D� UHVHSW|U�QGHNL� JHQHWLN� PXWDV\RQ�
VRQXFX�XWHUXV��IDOORSLDQ�W�SOHUL��VHUYLNV�YH�YDMHQ��VW�NÕVPÕQÕQ�EXOXQPDVÕ\OD�NDUDNWHUL]H��ROGXNoD�

QDGLU� J|U�OHQ� ELU� ���;<� FLQVHO� JHOLúLP� ER]XNOX÷XGXU� �����
$0+¶XQ� �UHWLOPHPHVL� YH\D� UHVHSW|U� GX\DUVÕ]OÕ÷Õ� VRQXFX�
0�OOHULDQ� NDQDO� \DSÕODUÕ� UHJUHVH� ROPDPÕú� YH� WHVWRVWHURQ�
�UHWLPL� GHYDP� HWWL÷LQGHQ� HNVWHUQDO� YLULOL]DV\RQ� WDPDPODQ�
PÕúWÕU�� øQIDQWODUGD� JHQHOOLNOH� XQL�ELODWHUDO� NULSWRUúLGL]P� YH�
LQJXLQDO�KHUQL�LOH�ELUOLNWHGLU�YH�oR÷XQOXNOD�FHUUDKL�VÕUDVÕQGD�
LQVLGHQWDO� RODUDN� IDUN� HGLOLU�� (ULúNLQOLN� oD÷ÕQGD�
NULSWRUúLGL]PH� ED÷OÕ� LQIHUWLOLWH� YH�PDOLJQLWH� QHGHQL� RODELOLU��
%X�QHGHQOH�KDVWDOÕ÷ÕQ�HUNHQ�WDQÕ�YH�WHGDYLVL�|QHPOLGLU��

OLGU SUNUMU
<LUPL�ELU�\DúÕQGD�HUNHN��PDNURVNRSLN�KHPDWRVSHUPL�YH�VRO�
LQJXLQDO�D÷UÕ�LOH�NOLQL÷LPL]H�EDúYXUGX��+DVWD�HUNHN�IHQRWLSLQ�
GH�ROXS�YLULOL]DV\RQX�WDPDPODQPÕúWÕ��+DVWDGD�KLSRVSDGLDV�\D�
GD� PLNURSHQLV� EXOXQPDPDNWD\GÕ�� 6LVWHPLN� PXD\HQHGH�
EHOLUJLQ�SDWRORML�\RNWX�
6NURWDO�PXD\HQHGH�VD÷�WHVWLV�VNURWXPGD\GÕ�YH���FF�|Oo�OG���
6RO� WHVWLV� VNURWXPGD�YH\D� LQJXLQDO�NDQDOGD�SDOSH� HGLOPHGL��
6DEDK� Do� NDUQD� EDNÕODQ� VHUXP� WRWDO� WHVWRVWHURQ� G�]H\L� ���
QJ�PO��1RUPDO�DUDOÕN����������QJ�PO���/�WHLQOHúWLULFL�+RUPRQ�
�/+�� G�]H\L� ���� QJ�PO� YH� )ROLN�O� 6WLP�OH� (GLFL� +RUPRQ�
�)6+�� G�]H\L� ��� QJ�PO� �1RUPDO� DUDOÕN�� ��������� QJ�PO��
VDSWDQGÕ�� 6HPHQ� DQDOL]L� D]RVSHUPL� LOH� X\XPOX\GX�YH� VLOPH�
HULWURVLW�PHYFXWWX��%XQXQ��]HULQH�SHOYLN�PDQ\HWLN�UH]RQDQV�
J|U�QW�OHPH��05*��SODQODQGÕ�
3HOYLN�05*¶GD�VRO�WHVWLV�L]OHQPHGL��VD÷�WHVWLV�VNURWXPGD\GÕ��
6D÷� VHPLQDO� YH]LN�O�� YDV� GHIHUHQV� YH� SURVWDW� RUWD� KDW�
\DSÕODUÕQGD�SDWRORML� L]OHQPHGL��0HVDQH�VD÷��VW�SDUDPHG\DQ�
NRQWXUGD���[�[���PP�ER\XWXQGD�KRPRMHQ�KLSRLQWHQV�NLWOH�
OH]\RQX� L]OHQPHVL� �]HULQH� WDQÕVDO� ODSDURVNRSL� SODQODQGÕ�
�ùHNLO����

ùHNLO� ��� � 0HVDQH� VD÷� �VW� SDUDPHG\DQ� NRQWXUGD� ��
��
��� PP� ER\XWOX�
KRPRMHQ�KLSRLQWHQV�NLWOH�OH]\RQX

7DQÕVDO�ODSDURVNRSLGH�RUWD�KDWWD�PHVDQH�V�SHULRUXQGD�XWHUXV�
YH� IDOORSL� W�SOHUL� J|U�OG��� 6ROGD� WHVWLVLQ� YDVN�OHU� \DSÕODUÕ�
LQJXLQDO� NDQDOD� JLUPHNWH\GL� DQFDN� WHVWLV� GRNXVX� L]OHQPHGL�
�ùHNLO� ���� 0XOOHULDQ� NDQDO� \DSÕODUÕQÕQ� HNVL]\RQXQD� JHUHN�
J|U�OPHGL� YH� RSHUDV\RQ� VRQODQGÕUÕOGÕ�� 'DKD� VRQUD� \DSÕODQ�
NDU\RWLS�DQDOL]L����;<�RODUDN�UDSRUODQGÕ�

ùHNLO����2UWD�KDWWD�PHVDQH�V�SHULRUXQGD�L]OHQHQ�XWHUXV�YH�IDOORSL�W�SOHUL

3RVWRSHUDWLI��o�QF��D\GD�NRQWUROH�JHOHQ�KDVWD�PDNURVNRSLN�
KHPDWRVSHUPLQLQ� WHNUDUODPDGÕ÷ÕQÕ� EHOLUWWL�� $QFDN� VHPHQ�
DQDOL]LQGH�VÕUDOÕ�HULWURVLW�YH�D]RVSHUPL�J|U�OG���6HUXP�WRWDO�
WHVWRVWHURQ� G�]H\L� G�ú�N� ������ QJ�PO��� /+� G�]H\L� QRUPDO�
������� QJ�PO��� )6+� G�]H\L� \�NVHN� ������ QJ�PO�� |Oo�OG���
+HUKDQJL� ELU� úLND\HWL� ROPD\DQ� KDVWD\D� NHQGL� LVWH÷L� �]HULQH�
KRUPRQ�UHSODVPDQ�WHGDYLVL�YHULOPHGL��

<):<1̪5)
(UNHN� HNVWHUQDO� JHQLWDO\D� JHOLúLPLQGH� GLKLGURWHVWRVWHURQ�
�'+7�� YH� $0+� URO� R\QDPDNWDGÕU�� *HVWDV\RQXQ� �� YH�
���KDIWDODUÕQGD� '+7� SHQLV�� SHQLO� �UHWUD� YH� VNURWXPXQ�
JHOLúPHVLQL� VD÷ODUNHQ� $0+� 0�OOHULDQ� NDQDO� \DSÕODUÕQÕQ�
JHULOHPHVLQGH� URO� R\QDU�� %X� UHJUHV\RQ� JHVWDV\RQXQ� �� YH�
��KDIWDVÕQGD� VHUWROL� K�FUHOHULQGHQ� $0+� VDOÕQÕPÕ\OD�
JHUoHNOHúLU�� %X� KDIWDGDQ� VRQUD� 0�OOHULDQ� NDQDO� \DSÕODUÕ�
$0+¶D�GX\DUVÕ]�KDOH�JHOLU�����
30.6� $0+¶XQ� VHQWH]L� YH\D� IRQNVL\RQXQGDNL� ER]XOPD�
VRQXFX�PH\GDQD�JHOLU��1RUPDO�HUNHN�NDU\RWLSLQH�VDKLS�ELUH\�
GH�0�OOHULDQ� NDQDO� DUWÕNODUÕQÕQ� EXOXQPDVÕ\OD� NDUDNWHUL]HGLU�
����� øON� RODUDN� ����� \ÕOÕQGD� 1LOVRQ� WDUDIÕQGDQ� KHUQL� XWHUL�
LQJXLQDOH� DGÕ\OD� HUNHN� SV|GRKHUPDIURGLWL]PLQLQ� QDGLU� ELU�
QHGHQL� RODUDN� WDQÕPODQPÕúWÕU�� 7HPHO� RODUDN� $0+� VHQWH]�
GHIHNWL�YH\D�$0+�UHVHSW|U���JHQLQGHNL�ELU�PXWDV\RQ�VRQXFX�
JHOLúLU��$QFDN� KDVWDODUÕQ� ���¶VLQGH� JHQ� PXWDV\RQX� L]OHQ�
PHPLú� ROXS� LGLRSDWLN� 30.6� RODUDN� WDQÕPODQPÕúWÕU�� ;¶H�
ED÷OÕ��RWR]RPDO�GRPLQDQW�YH\D�RWR]RPDO�UHVHVLI�JHoLú�
J|VWHULOPLúWLU������2OJXPX]GD�DLOH�|\N�V��EXOXQPDPDNWDGÕU��
30.6�LQVLGDQVÕ�D\GÕQODWÕODPDPÕú�ROXS�YDND�VHULOHUL�PHYFXW�
WXU��+DVWDODUÕQ�:ROII�NDQDO�\DSÕODUÕ�WDP�JHOLúPLúWLU��)HQRWLSLN�
YH�NDU\RWLSLN�RODUDN�HUNHNWLU������6HNRQGHU�VHNV�NDUDNWHUOHUL�
QLQ� JHOLúLPL� \HWHUOL� ROGX÷XQGDQ� WDQÕ� JHQHOOLNOH� oRFXNODUGD�
LQVLGHQWDO�RODUDN�RUúL\RSHNVL�LoLQ�\DSÕODQ�J|U�QW�OHPH�YH\D�
ODSDURVNRSL\OH�NRQXU��(ULúNLQ�G|QHPGH�JHQHOOLNOH� LQIHUWLOLWH�
QHGHQL\OH�\DSÕODQ�DUDúWÕUPDODU�YH�LQJXLQDO�KHUQL�RSHUDV\RQX�
VÕUDVÕQGD� FHUUDKÕQ� 0�OOHULDQ� NDQDO� \DSÕODUÕQÕ� IDUN� HWPHVL�
VRQXFX�WDQÕ�NRQDELOLU��/LWHUDW�UGH�NDUÕQ�D÷UÕVÕ�YH�MLQHNRPDVWL�
LOH� EDúYXUDQ� KDVWDODU� GD� PHYFXWWXU� ����� 6PLWK�+DUULVRQ� YH�
DUN�������\ÕOÕQGD�\DSWÕNODUÕ�ROJX�VXQXPXQGD�KRUPRQ�VHYL\HVL�
QRUPDO� RODQ� ��� \DúÕQGDNL� ELU� HUNHNWH� VLNOLN� KHPDW�UL� LOH�
SUH]HQWDV\RQ� ELOGLUPLúOHUGLU� ����� +HPDWRVSHUPL� LVH� KHPHQ�
KHPHQ� KLo� ELOGLULOPHPLú� ROXS� ROJXPX]XQ� WHPHO� EDúYXUX�

QHGHQLGLU�
+XWVRQ� YH� DUN�� 30.6¶XQ� �o� DQDWRPLN� IRUPXQX� WDQÕPODQ�
PÕúWÕU��*UXS�$�GLúL�WLS�30.6�RODUDN�DGODQGÕUÕOÕU�YH�ELODWHUDO�
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OLJDPDQÕQ� LoHULVLQGH� RYHU� SR]LV\RQXQGD� \HU� DOÕU�� (Q� VÕN�
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LNL�WHVWLV�0�OOHULDQ�NDQDO�\DSÕODUÕ\OD�D\QÕ�KHUQL�NHVHVL�LoLQGH�
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GLU�� 0DOLJQ� GHMHQHUDV\RQ� ULVNL� SULPHU� NULSWRUúLGL]PGHQ�
\�NVHN� GH÷LOGLU�� (Q� VÕN� J|U�OHQ� NDQVHU� VHPLQRPGXU� DQFDN�
PLNVW�JHUP�K�FUHOL�W�P|U��NRU\RNDUVLQRP��JRQDGREODVWRP�YH�
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OHFH÷L�DNÕOGD�EXOXQGXUXOPDOÕGÕU��(ULúNLQ�G|QHPGH� LQIHUWLOLWH�
HQ� VÕN� J|U�OHQ� NRPSOLNDV\RQGXU�� 9DNDODUÕQ� E�\�N� oR÷XQ�
OX÷XQGD�D]RVSHUPL�YDUGÕU��øQIHUWLOLWHQLQ�30.6¶XQGDQ�]L\DGH�
NULSWRUúLGL]PGHQ�ND\QDNODQGÕ÷Õ�G�ú�Q�OPHNWHGLU��8QLODWHUDO�
NULSWRUúLGL]POL�KDVWDODUÕQ�GR÷DO�\ROODUOD�YH\D�\DUGÕPFÕ��UHPH�
WHNQLNOHUL\OH� oRFXN� VDKLEL� RODELOGL÷L� ELOGLULOPLúWLU� �����
+DVWDPÕ]ÕQ�VHPHQ�DQDOL]L�D]RVSHUPL�LOH�X\XPOX�ROXS�KRUPRQ�
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G�ú�QG�U�U�� 1RUPDO� $0+� VHYL\HVL� LVH� $0+�UHVHSW|U� ��
PXWDV\RQX� LOH� LOLúNLOL� RODELOLU� DQFDN� LGLRSDWLN� 30.6¶XQX�
HNDUWH�HWWLUPH]��ù�SKHOL�YDNDODUGD�ELOJLVD\DUOÕ� WRPRJUDIL�YH�
05*� WDQÕ\D� \DUGÕPFÕ� RODELOLU� DQFDN� 0�OOHULDQ� NDQDO�
DUWÕNODUÕQÕQ�\DSÕVDO�YH�DQDWRPLN�RODUDN�ROGXNoD�GH÷LúNHQOLN�
J|VWHUPHVL� WDQÕ\Õ� ]RUODúWÕUDELOLU�� %X� GXUXPGD� GL\DJQRVWLN�
ODSDURVNRSL�X\JXODQDELOLU�����

7HGDYLGH� HVDV� DPDo� LQIHUWLOLWH� YH�PDOLJQLWH� ULVNL� QHGHQL\OH�
NULSWRUúLGL]PLQ� G�]HOWLOPHVLGLU�� (UNHQ� RUúLRSHNVL� LOH�
WHVWLN�OHU�GHMHQHUDV\RQXQ�|Q�QH�JHoLOPHVL�IHUWLOLWH�DoÕVÕQGDQ�
|QHP�DU]�HWPHNWHGLU��*�QFHO�YHULOHUOH�RSHUDV\RQXQ�\DúDPÕQ�
LON�\ÕOODUÕQGD�\DSÕOPDVÕ�|QHULOPHNWHGLU�������0�OOHULDQ�NDQDO�
\DSÕODUÕ�� G�ú�N� GH� ROVD� PDOLJQ� WUDQVIRUPDV\RQ� ULVNL� YH�
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ÖZ
Amaç: 
Persistan Müllerian kanal sendromu (PMKS) oldukça nadir görülen ve genellikle insidental 
RODUDN� WDQÕ� NRQXODQ� HUNHN� FLQVHO� JHOLúLP� ER]XNOX÷XGXU��$QWL�0�OOHULDQ� KRUPRQ� �$0+�� YH\D�
UHVHSW|U�QGHNL�ELU�PXWDV\RQ�VRQXFX�0�OOHULDQ�NDQDO�\DSÕODUÕQÕQ�UHJUHVH�ROPDPDVÕ\OD�NDUDNWHU�
L]HGLU�� dRFXNOXN� oD÷ÕQGD� NULSWRUúLGL]PLQ� HúOLN� HWWL÷L�� HULúNLQ� G|QHPGH� LVH� EXQD� ED÷OÕ� RODUDN�
LQIHUWLOLWH�YH�DUWPÕú�WHVWLV�NDQVHUL�LOH�LOLúNLOL�RODQ�30.6¶XQ�HUNHQ�G|QHP�WDQÕ�YH�WHGDYLVL�ROGXNoD�
|QHPOLGLU��)HQRWLS�RODUDN�HUNHN�NDUDNWHUGH�ELUH\GH�oR÷XQOXNOD�NULSWRUúLGL]P�LoLQ�\DSÕODQ�DUDúWÕU�
PDODU� YH\D� FHUUDKL� WHGDYL� VÕUDVÕQGD� IDUN� HGLOLU�� %LOJLVD\DUOÕ� WRPRJUDIL� �%7�� YH\D� PDQ\HWLN�
UH]RQDQV� J|U�QW�OHPH� �05*�� WDQÕ\D� \DUGÕPFÕ� RODELOLU� DQFDN� ú�SKHOL� ROJXODUGD� WDQÕVDO�
ODSDURVNRSLGHQ� ID\GDOÕQDELOLU�� dDOÕúPDPÕ]GD� KHPDWRVSHUPL� YH� LQJXLQDO� D÷UÕ� LOH� NOLQL÷LPL]H�
EDúYXUDQ�YH�ODSDURVNRSL�VÕUDVÕQGD�PHVDQH�V�SHULRUXQGD�0�OOHULDQ�NDQDO�\DSÕODUÕQÕQ�EXOXQPDVÕ\�
OD�WDQÕ�NRQXODQ�\LUPL�ELU�\DúÕQGD�HUNHN�KDVWD�VXQXOPXúWXU�

Anahtar Sözcükler: 0�OOHULDQ�.DQDO��7HVWLV��.ULSWRUúLGL]P

ABSTRACT
3HUVLVWHQW�0�OOHULDQ�GXFW�V\QGURPH��30'6��LV�D�PDOH�VH[XDO�GLIIHUHQWLDWLRQ�GLVRUGHU�ZKLFK�LV�
YHU\�UDUH�DQG�XVXDOO\�GLDJQRVHG�LQFLGHQWDOO\��,W�LV�FKDUDFWHULVHG�E\�XQUHJUHVVHG�0�OOHULDQ�GXFW�
UHPQDQWV� LQ�PDOHV��GXH� WR�PXWDWLRQV� LQ�$QWL�0�OOHULDQ�KRUPRQH�DQG�RU� LWV� UHFHSWRU�JHQHV�� ,Q�
FKLOGKRRG��30'6�LV�UHODWHG�ZLWK�FU\SWRUFKLGLVP�DQG�LQIHUWLOLW\�DQG�LQFUHDVHG�WHVWLFXODU�FDQFHU�LQ�
DGXOWKRRG�� WKHUHIRUH� UDSLG�RQVHW� GLDJQRVLV� DQG� WUHDWPHQW� LV� YHU\� LPSRUWDQW��30'6� LV� XVXDOO\�
UHFRJQLVHG�LQ�SDWLHQWV�ZKLFK�DUH�SKHQRWSLFDOO\�PDOH��GXULQJ�LQYHVWLJDWLRQV�RU�VXUJHU\�IRU�
FU\SWRUFKLGLVP�� &RPSXWHG� WRPRJUDSK\� �&7�� RU� PDJQHWLF� UHVRQDQFH� LPDJLQJ� �05,�� FDQ� EH�
XVHIXO�IRU�GLDJQRVLV��KRZHYHU��GLDJQRVWLF�ODSDURVFRS\�PD\�EH�SHUIRUPHG�LQ�VXVSLFLRXV�FDVHV��,Q�
RXU�VWXG\��WZHQW\�RQH�\HDUV�ROG�PDOH�LV�SUHVHQWHG��ZKR�ZDV�DGPLWWHG�WR�WKH�RXWSDWLHQW�FOLQLF�ZLWK�
KHPDWRVSHUPLD�DQG�LQJXLQDO�SDLQ��DQG�0�OOHULDQ�GXFW�UHPQDQWV�ZHUH�VHHQ�DERYH�EODGGHU�GXULQJ�
GLDJQRVWLF�ODSDURVFRS\�
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Amaç: 
Persistan Müllerian kanal sendromu (PMKS) oldukça nadir görülen ve genellikle insidental 
RODUDN� WDQÕ� NRQXODQ� HUNHN� FLQVHO� JHOLúLP� ER]XNOX÷XGXU��$QWL�0�OOHULDQ� KRUPRQ� �$0+�� YH\D�
UHVHSW|U�QGHNL�ELU�PXWDV\RQ�VRQXFX�0�OOHULDQ�NDQDO�\DSÕODUÕQÕQ�UHJUHVH�ROPDPDVÕ\OD�NDUDNWHU�
L]HGLU�� dRFXNOXN� oD÷ÕQGD� NULSWRUúLGL]PLQ� HúOLN� HWWL÷L�� HULúNLQ� G|QHPGH� LVH� EXQD� ED÷OÕ� RODUDN�
LQIHUWLOLWH�YH�DUWPÕú�WHVWLV�NDQVHUL�LOH�LOLúNLOL�RODQ�30.6¶XQ�HUNHQ�G|QHP�WDQÕ�YH�WHGDYLVL�ROGXNoD�
|QHPOLGLU��)HQRWLS�RODUDN�HUNHN�NDUDNWHUGH�ELUH\GH�oR÷XQOXNOD�NULSWRUúLGL]P�LoLQ�\DSÕODQ�DUDúWÕU�
PDODU� YH\D� FHUUDKL� WHGDYL� VÕUDVÕQGD� IDUN� HGLOLU�� %LOJLVD\DUOÕ� WRPRJUDIL� �%7�� YH\D� PDQ\HWLN�
UH]RQDQV� J|U�QW�OHPH� �05*�� WDQÕ\D� \DUGÕPFÕ� RODELOLU� DQFDN� ú�SKHOL� ROJXODUGD� WDQÕVDO�
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EDúYXUDQ�YH�ODSDURVNRSL�VÕUDVÕQGD�PHVDQH�V�SHULRUXQGD�0�OOHULDQ�NDQDO�\DSÕODUÕQÕQ�EXOXQPDVÕ\�
OD�WDQÕ�NRQXODQ�\LUPL�ELU�\DúÕQGD�HUNHN�KDVWD�VXQXOPXúWXU�
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NULSWRUúLGL]PH� ED÷OÕ� LQIHUWLOLWH� YH�PDOLJQLWH� QHGHQL� RODELOLU��
%X�QHGHQOH�KDVWDOÕ÷ÕQ�HUNHQ�WDQÕ�YH�WHGDYLVL�|QHPOLGLU��

OLGU SUNUMU
<LUPL�ELU�\DúÕQGD�HUNHN��PDNURVNRSLN�KHPDWRVSHUPL�YH�VRO�
LQJXLQDO�D÷UÕ�LOH�NOLQL÷LPL]H�EDúYXUGX��+DVWD�HUNHN�IHQRWLSLQ�
GH�ROXS�YLULOL]DV\RQX�WDPDPODQPÕúWÕ��+DVWDGD�KLSRVSDGLDV�\D�
GD� PLNURSHQLV� EXOXQPDPDNWD\GÕ�� 6LVWHPLN� PXD\HQHGH�
EHOLUJLQ�SDWRORML�\RNWX�
6NURWDO�PXD\HQHGH�VD÷�WHVWLV�VNURWXPGD\GÕ�YH���FF�|Oo�OG���
6RO� WHVWLV� VNURWXPGD�YH\D� LQJXLQDO�NDQDOGD�SDOSH� HGLOPHGL��
6DEDK� Do� NDUQD� EDNÕODQ� VHUXP� WRWDO� WHVWRVWHURQ� G�]H\L� ���
QJ�PO��1RUPDO�DUDOÕN����������QJ�PO���/�WHLQOHúWLULFL�+RUPRQ�
�/+�� G�]H\L� ���� QJ�PO� YH� )ROLN�O� 6WLP�OH� (GLFL� +RUPRQ�
�)6+�� G�]H\L� ��� QJ�PO� �1RUPDO� DUDOÕN�� ��������� QJ�PO��
VDSWDQGÕ�� 6HPHQ� DQDOL]L� D]RVSHUPL� LOH� X\XPOX\GX�YH� VLOPH�
HULWURVLW�PHYFXWWX��%XQXQ��]HULQH�SHOYLN�PDQ\HWLN�UH]RQDQV�
J|U�QW�OHPH��05*��SODQODQGÕ�
3HOYLN�05*¶GD�VRO�WHVWLV�L]OHQPHGL��VD÷�WHVWLV�VNURWXPGD\GÕ��
6D÷� VHPLQDO� YH]LN�O�� YDV� GHIHUHQV� YH� SURVWDW� RUWD� KDW�
\DSÕODUÕQGD�SDWRORML� L]OHQPHGL��0HVDQH�VD÷��VW�SDUDPHG\DQ�
NRQWXUGD���[�[���PP�ER\XWXQGD�KRPRMHQ�KLSRLQWHQV�NLWOH�
OH]\RQX� L]OHQPHVL� �]HULQH� WDQÕVDO� ODSDURVNRSL� SODQODQGÕ�
�ùHNLO����

ùHNLO� ��� � 0HVDQH� VD÷� �VW� SDUDPHG\DQ� NRQWXUGD� ��
��
��� PP� ER\XWOX�
KRPRMHQ�KLSRLQWHQV�NLWOH�OH]\RQX

7DQÕVDO�ODSDURVNRSLGH�RUWD�KDWWD�PHVDQH�V�SHULRUXQGD�XWHUXV�
YH� IDOORSL� W�SOHUL� J|U�OG��� 6ROGD� WHVWLVLQ� YDVN�OHU� \DSÕODUÕ�
LQJXLQDO� NDQDOD� JLUPHNWH\GL� DQFDN� WHVWLV� GRNXVX� L]OHQPHGL�
�ùHNLO� ���� 0XOOHULDQ� NDQDO� \DSÕODUÕQÕQ� HNVL]\RQXQD� JHUHN�
J|U�OPHGL� YH� RSHUDV\RQ� VRQODQGÕUÕOGÕ�� 'DKD� VRQUD� \DSÕODQ�
NDU\RWLS�DQDOL]L����;<�RODUDN�UDSRUODQGÕ�

ùHNLO����2UWD�KDWWD�PHVDQH�V�SHULRUXQGD�L]OHQHQ�XWHUXV�YH�IDOORSL�W�SOHUL

3RVWRSHUDWLI��o�QF��D\GD�NRQWUROH�JHOHQ�KDVWD�PDNURVNRSLN�
KHPDWRVSHUPLQLQ� WHNUDUODPDGÕ÷ÕQÕ� EHOLUWWL�� $QFDN� VHPHQ�
DQDOL]LQGH�VÕUDOÕ�HULWURVLW�YH�D]RVSHUPL�J|U�OG���6HUXP�WRWDO�
WHVWRVWHURQ� G�]H\L� G�ú�N� ������ QJ�PO��� /+� G�]H\L� QRUPDO�
������� QJ�PO��� )6+� G�]H\L� \�NVHN� ������ QJ�PO�� |Oo�OG���
+HUKDQJL� ELU� úLND\HWL� ROPD\DQ� KDVWD\D� NHQGL� LVWH÷L� �]HULQH�
KRUPRQ�UHSODVPDQ�WHGDYLVL�YHULOPHGL��

<):<1̪5)
(UNHN� HNVWHUQDO� JHQLWDO\D� JHOLúLPLQGH� GLKLGURWHVWRVWHURQ�
�'+7�� YH� $0+� URO� R\QDPDNWDGÕU�� *HVWDV\RQXQ� �� YH�
���KDIWDODUÕQGD� '+7� SHQLV�� SHQLO� �UHWUD� YH� VNURWXPXQ�
JHOLúPHVLQL� VD÷ODUNHQ� $0+� 0�OOHULDQ� NDQDO� \DSÕODUÕQÕQ�
JHULOHPHVLQGH� URO� R\QDU�� %X� UHJUHV\RQ� JHVWDV\RQXQ� �� YH�
��KDIWDVÕQGD� VHUWROL� K�FUHOHULQGHQ� $0+� VDOÕQÕPÕ\OD�
JHUoHNOHúLU�� %X� KDIWDGDQ� VRQUD� 0�OOHULDQ� NDQDO� \DSÕODUÕ�
$0+¶D�GX\DUVÕ]�KDOH�JHOLU�����
30.6� $0+¶XQ� VHQWH]L� YH\D� IRQNVL\RQXQGDNL� ER]XOPD�
VRQXFX�PH\GDQD�JHOLU��1RUPDO�HUNHN�NDU\RWLSLQH�VDKLS�ELUH\�
GH�0�OOHULDQ� NDQDO� DUWÕNODUÕQÕQ� EXOXQPDVÕ\OD� NDUDNWHUL]HGLU�
����� øON� RODUDN� ����� \ÕOÕQGD� 1LOVRQ� WDUDIÕQGDQ� KHUQL� XWHUL�
LQJXLQDOH� DGÕ\OD� HUNHN� SV|GRKHUPDIURGLWL]PLQLQ� QDGLU� ELU�
QHGHQL� RODUDN� WDQÕPODQPÕúWÕU�� 7HPHO� RODUDN� $0+� VHQWH]�
GHIHNWL�YH\D�$0+�UHVHSW|U���JHQLQGHNL�ELU�PXWDV\RQ�VRQXFX�
JHOLúLU��$QFDN� KDVWDODUÕQ� ���¶VLQGH� JHQ� PXWDV\RQX� L]OHQ�
PHPLú� ROXS� LGLRSDWLN� 30.6� RODUDN� WDQÕPODQPÕúWÕU�� ;¶H�
ED÷OÕ��RWR]RPDO�GRPLQDQW�YH\D�RWR]RPDO�UHVHVLI�JHoLú�
J|VWHULOPLúWLU������2OJXPX]GD�DLOH�|\N�V��EXOXQPDPDNWDGÕU��
30.6�LQVLGDQVÕ�D\GÕQODWÕODPDPÕú�ROXS�YDND�VHULOHUL�PHYFXW�
WXU��+DVWDODUÕQ�:ROII�NDQDO�\DSÕODUÕ�WDP�JHOLúPLúWLU��)HQRWLSLN�
YH�NDU\RWLSLN�RODUDN�HUNHNWLU������6HNRQGHU�VHNV�NDUDNWHUOHUL�
QLQ� JHOLúLPL� \HWHUOL� ROGX÷XQGDQ� WDQÕ� JHQHOOLNOH� oRFXNODUGD�
LQVLGHQWDO�RODUDN�RUúL\RSHNVL�LoLQ�\DSÕODQ�J|U�QW�OHPH�YH\D�
ODSDURVNRSL\OH�NRQXU��(ULúNLQ�G|QHPGH�JHQHOOLNOH� LQIHUWLOLWH�
QHGHQL\OH�\DSÕODQ�DUDúWÕUPDODU�YH�LQJXLQDO�KHUQL�RSHUDV\RQX�
VÕUDVÕQGD� FHUUDKÕQ� 0�OOHULDQ� NDQDO� \DSÕODUÕQÕ� IDUN� HWPHVL�
VRQXFX�WDQÕ�NRQDELOLU��/LWHUDW�UGH�NDUÕQ�D÷UÕVÕ�YH�MLQHNRPDVWL�
LOH� EDúYXUDQ� KDVWDODU� GD� PHYFXWWXU� ����� 6PLWK�+DUULVRQ� YH�
DUN�������\ÕOÕQGD�\DSWÕNODUÕ�ROJX�VXQXPXQGD�KRUPRQ�VHYL\HVL�
QRUPDO� RODQ� ��� \DúÕQGDNL� ELU� HUNHNWH� VLNOLN� KHPDW�UL� LOH�
SUH]HQWDV\RQ� ELOGLUPLúOHUGLU� ����� +HPDWRVSHUPL� LVH� KHPHQ�
KHPHQ� KLo� ELOGLULOPHPLú� ROXS� ROJXPX]XQ� WHPHO� EDúYXUX�

QHGHQLGLU�
+XWVRQ� YH� DUN�� 30.6¶XQ� �o� DQDWRPLN� IRUPXQX� WDQÕPODQ�
PÕúWÕU��*UXS�$�GLúL�WLS�30.6�RODUDN�DGODQGÕUÕOÕU�YH�ELODWHUDO�
NULSWRUúLGL]POH� LOLúNLOLGLU�� dR÷XQOXNOD� WHVWLVOHU� EURDG�
OLJDPDQÕQ� LoHULVLQGH� RYHU� SR]LV\RQXQGD� \HU� DOÕU�� (Q� VÕN�
J|U�OHQ�*UXS�%�XQLODWHUDO�NULSWRUúLGL]PLQ�HúOLN�HWWL÷L�HUNHN�
WLS�30.6¶GXU��9DNDODUÕQ�������¶ÕQÕ�ROXúWXUDQ�EX�IRUPGD�ELU�
WHVWLV� VNURWXPGD\NHQ�0�OOHULDQ� NDQDO� \DSÕODUÕ� YH� ED]HQ� GH�
GL÷HU�WHVWLV�LQJXLQDO�NDQDOGD�KHUQL�NHVHVLQGH�\D�GD�VNURWXPGD�
\HU�DOÕU��*UXS�&�LVH�\LQH�HUNHN�WLS�30.6�ROXS�EX�IRUPGD�KHU�
LNL�WHVWLV�0�OOHULDQ�NDQDO�\DSÕODUÕ\OD�D\QÕ�KHUQL�NHVHVL�LoLQGH�
\HU�DOÕU������2OJXPX]�*UXS�&�30.6�IRUPXQGD�ROXS�VD÷�WHVWLV�
VNURWXPGD� SDOSH� HGLOPLú�� WDQÕVDO� ODSDURVNRSLGH� 0�OOHULDQ�
NDQDO� \DSÕODUÕ� PHVDQH� V�SHULRUXQGD� L]OHQPLú� YH� VRO� WHVWLV�
J|U�OHPHPLúWLU�
7HVWLN�OHU�NDQVHU�ULVNL�DUWPÕú�ROXS�����RUDQÕQGD�J|U�OPHNWH�
GLU�� 0DOLJQ� GHMHQHUDV\RQ� ULVNL� SULPHU� NULSWRUúLGL]PGHQ�
\�NVHN� GH÷LOGLU�� (Q� VÕN� J|U�OHQ� NDQVHU� VHPLQRPGXU� DQFDN�
PLNVW�JHUP�K�FUHOL�W�P|U��NRU\RNDUVLQRP��JRQDGREODVWRP�YH�
QDGLUHQ� \RON� VDN� W�P|U�� GH� ELOGLULOPLúWLU�� 0XOOHULDQ� NDQDO�
\DSÕODUÕQÕQ� PDOLJQ� WUDQVIRUPDV\RQX� QDGLU� ROXS� ���������
RODUDN�EHOLUWLOPLúWLU�����
%LODWHUDO� NULSWRUúLGL]POL� HULúNLQ�KDVWDODUGD�GD�30.6�RODEL�
OHFH÷L�DNÕOGD�EXOXQGXUXOPDOÕGÕU��(ULúNLQ�G|QHPGH� LQIHUWLOLWH�
HQ� VÕN� J|U�OHQ� NRPSOLNDV\RQGXU�� 9DNDODUÕQ� E�\�N� oR÷XQ�
OX÷XQGD�D]RVSHUPL�YDUGÕU��øQIHUWLOLWHQLQ�30.6¶XQGDQ�]L\DGH�
NULSWRUúLGL]PGHQ�ND\QDNODQGÕ÷Õ�G�ú�Q�OPHNWHGLU��8QLODWHUDO�
NULSWRUúLGL]POL�KDVWDODUÕQ�GR÷DO�\ROODUOD�YH\D�\DUGÕPFÕ��UHPH�
WHNQLNOHUL\OH� oRFXN� VDKLEL� RODELOGL÷L� ELOGLULOPLúWLU� �����
+DVWDPÕ]ÕQ�VHPHQ�DQDOL]L�D]RVSHUPL�LOH�X\XPOX�ROXS�KRUPRQ�
SURILOL�QRUPDO�VDSWDQPÕúWÕU�
7DQÕGD� HQGRNULQRORMLN� EHOLUWHoOHUGHQ� \DUDUODQÕODELOLU��'�ú�N�
$0+� YH� QRUPDO� DQGURMHQ� G�]H\L�$0+� JHQ� PXWDV\RQXQX�
G�ú�QG�U�U�� 1RUPDO� $0+� VHYL\HVL� LVH� $0+�UHVHSW|U� ��
PXWDV\RQX� LOH� LOLúNLOL� RODELOLU� DQFDN� LGLRSDWLN� 30.6¶XQX�
HNDUWH�HWWLUPH]��ù�SKHOL�YDNDODUGD�ELOJLVD\DUOÕ� WRPRJUDIL�YH�
05*� WDQÕ\D� \DUGÕPFÕ� RODELOLU� DQFDN� 0�OOHULDQ� NDQDO�
DUWÕNODUÕQÕQ�\DSÕVDO�YH�DQDWRPLN�RODUDN�ROGXNoD�GH÷LúNHQOLN�
J|VWHUPHVL� WDQÕ\Õ� ]RUODúWÕUDELOLU�� %X� GXUXPGD� GL\DJQRVWLN�
ODSDURVNRSL�X\JXODQDELOLU�����

7HGDYLGH� HVDV� DPDo� LQIHUWLOLWH� YH�PDOLJQLWH� ULVNL� QHGHQL\OH�
NULSWRUúLGL]PLQ� G�]HOWLOPHVLGLU�� (UNHQ� RUúLRSHNVL� LOH�
WHVWLN�OHU�GHMHQHUDV\RQXQ�|Q�QH�JHoLOPHVL�IHUWLOLWH�DoÕVÕQGDQ�
|QHP�DU]�HWPHNWHGLU��*�QFHO�YHULOHUOH�RSHUDV\RQXQ�\DúDPÕQ�
LON�\ÕOODUÕQGD�\DSÕOPDVÕ�|QHULOPHNWHGLU�������0�OOHULDQ�NDQDO�
\DSÕODUÕ�� G�ú�N� GH� ROVD� PDOLJQ� WUDQVIRUPDV\RQ� ULVNL� YH�
WHVWLVLQ�LQLúLQH�HQJHO�ROXúWXUPDVÕ�GXUXPXQGD�HNVL]H�HGLOHELO�
LU��%D]Õ�FHUUDKODU�YDV�GHIHUHQVH�]DUDU�YHUPHPHN�DGÕQD�0�OOH�
ULDQ� NDQDO� DUWÕNODUÕQÕQ� EÕUDNÕOPDVÕQÕ� |QHUPHNWHGLU�� 7HVWLVLQ�
LQGLULOHPHGL÷L�GXUXPODUGD�PDOLJQLWH�ULVNL�QHGHQL\OH�RUúL\HN�
WRPL�G�ú�Q�OPHOLGLU������2OJXPX]GD�VRO�WDUDIWD�WHVWLV�GRNXVX�
L]OHQPHGL÷LQGHQ� 0�OOHULDQ� GRNXODU� EÕUDNÕOPÕúWÕU��$PHOL\DW�
VRQUDVÕ� KDVWD� ELOJLOHQGLULOPLú� YH� KDVWD� LVWH÷L� GR÷UXOWXVXQGD�
0�OOHULDQ�NDQDO�\DSÕODUÕQÕQ�DOÕQPDVÕQD�JHUHN�J|U�OPHPLúWLU��

SONUÇ
30.6�LQIHUWLOLWH�YH� WHVWLN�OHU�PDOLJQLWH\OH�NHQGLQL�J|VWHUH�
ELOHQ�� ROGXNoD� QDGLU� J|U�OHQ� ���;<� FLQVHO� JHOLúLP� ER]XN�
OX÷XGXU�� (UNHN� GÕú� JHQLWDO\D� YH� VHNRQGHU� VHNV� NDUDNWHUOHUL�
JHOLúLPL� WDP� ROGX÷XQGDQ� WDQÕ� DWODQDELOLU�� *HQHOOLNOH�
NULSWRUúLGL]P�YH�LQJXLQDO�KHUQL�FHUUDKLVL�VÕUDVÕQGD�IDUN�HGLOHQ�
30.6�QDGLUHQ�KHPDW�UL��KHPDWRVSHUPL�YH\D�NDUÕQ�D÷UÕVÕ�JLEL�
VHPSWRPODUOD�GD�NHQGLQL�J|VWHUHELOLU��(ULúNLQ�oD÷GD�LQIHUWLOLW�
H\H�VHEHS�RODELOLU�YH�QRUPDO�SRS�ODV\RQD�J|UH�PDOLJQLWH�ULVNL�
DUWPÕúWÕU�� %X� \�]GHQ� HUNHQ� WDQÕ� YH� WHGDYLVL� |QHPOLGLU��
*�Q�P�]GH�KDVWDOÕ÷ÕQ�GDKD�L\L�DQODúÕOPDVÕ�YH�D\ÕUÕFÕ�WDQÕQÕQ�
GDKD� L\L� \DSÕOPDVÕ\OD�� WDQÕGD� ú�SKH� GX\XOPDVÕ� KDOLQGH� WHN�
VHDQVOÕ�FHUUDKL�SURVHG�UOHU�ROGXNoD�SUDWLN�KDOH�JHOPLúWLU�

+DVWD�2QDPÕ��
7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� +HOVLQNL� 'HNODUD�
V\RQXQD� J|UH� SURVHG�UOHUGHQ� |QFH� \D]ÕOÕ� ELOJLOHQGLULOPLú�
RQDP�DOÕQPÕúWÕU�

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVDO�'HVWHN��
<D]DUODU�EX�oDOÕúPD�LoLQ�ILQDQVDO�GHVWHN�DOPDGÕNODUÕQÕ�EH\DQ�
HWPLúOHUGLU�

���



3LFDUG� -<�� &DWH� 5/�� 5DFLQH� &�� -RVVR� 1�� 7KH�
3HUVLVWHQW�0�OOHULDQ�'XFW�6\QGURPH��$Q�8SGDWH�
%DVHG� 8SRQ� D� 3HUVRQDO� ([SHULHQFH� RI� ����
&DVHV��6H[�'HY��������������±�����

'H\��6��.���&KDQG��.���6KDUPD��$���	�6KDZ��6��
&��3HUVLVWHQW�0XOOHULDQ�'XFW�6\QGURPH��$�UDUH�
FOLQLFDO� HQWLW\�� 0HGLFDO� -RXUQDO�$UPHG� )RUFHV�
,QGLD������������������±�����

*XSWD��$��� 5DM�� 3���	� -KREWD�� 5�� 6��7UDQVYHUVH�
WHVWLFXODU�HFWRSLD�ZLWK�SHUVLVWHQW�PXOOHULDQ�GXFW�
V\QGURPH�� %0-� &DVH� 5HSRUWV�� ������
����±��������

3LFDUG�� -��<���	� -RVVR�� 1�� 3HUVLVWHQW�0�OOHULDQ�
GXFW�V\QGURPH��$Q�XSGDWH��5HSURGXFWLRQ��)HUWLO�
LW\�DQG�'HYHORSPHQW�������������������±������

%XJUXO��)���$EDOL��=��<���.LUNJR]��7���&HULW��.��.���
&DQPHPLV��$���7XUDQ��6���7XJWHSH��+���3LFDUG��-��
<���%HUHNHW��$���	�*XUDQ��7��3HUVLVWHQW�0�OOHULDQ�
'XFW�6\QGURPH��$�5DUH�EXW�,PSRUWDQW�(WLRORJ\�
RI�,QJXLQDO�+HUQLD�DQG�&U\SWRUFKLGLVP��6H[XDO�
'HYHORSPHQW������������±�������±����

6PLWK�+DUULVRQ��/��,���3DWHO��0��6���6PLWK��5��3���
	�6FKHQNPDQ��1��6�� 3HUVLVWHQW�0�OOHULDQ� GXFW�
VWUXFWXUHV� SUHVHQWLQJ� DV� KHPDWXULD� LQ� DQ� DGXOW��
&DVH� UHSRUW� RI� URERWLF� VXUJLFDO� UHPRYDO� DQG�
UHYLHZ�RI� WKH�OLWHUDWXUH��8URORJ\�$QQDOV��������
��������±�����
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.DPEOH�56��*XSWD�5.��*XSWD�$5��.RWKDUL�35��
'LNVKLW�.9��.HVDQ�..��/DSDURVFRSLF�PDQDJH�
PHQW� RI� WUDQVYHUVH� WHVWLFXODU� HFWRSLD� ZLWK�
SHUVLVWHQW� PXOOHULDQ� GXFW� V\QGURPH�� -� 0LQLP�
$FFHVV�6XUJ����������������������

$O�$VPDU�� $��� $EX�4DPDU�� $��� $O�VDLGDK�� 1���
$O�.DDEQHK��$���$O�4DUDOOHK��$���	�$O�+LDUL���
$�� 3HUVLVWDQW� 0XOOHULDQ� GXFW� V\QGURPH� ZLWK�
LQWUD�DEGRPLQDO� VHPLQRPD�� 8URORJ\� &DVH�
5HSRUWV��������������������

5REHUW� *�� 0RRUH�� &UDLJ�$�� 3HWHUV�� 6WXDUW� %��
%DXHU�� -DPHV� 0DQGHOO��$ODQ� %�� 5HWLN�/DSDUR�
VFRSLF�(YDOXDWLRQ�RI� WKH�1RQSDOSDEOH�7HVWLV��$�
3URVSHFWLYH� $VVHVVPHQW� RI� $FFXUDF\�� 7KH�
-RXUQDO�RI�8URORJ\��������������������������

6KDK�� '�� 6��� 6KDK�� 8�� 6��� 	� .XPDUHVDQ�� 1��
3HUVLVWHQW� 0XOOHULDQ� GXFW� V\QGURPH�� 5DUH�
SUHVHQWDWLRQ� LQ� DQ� HOGHUO\� PDQ�� %0-� &DVH�
5HSRUWV����������������±���
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KWWSV���GHUJLSDUN�RUJ�WU�WU�SXE�DNG


