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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. 3, 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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KWWSV���GHUJLSDUN�RUJ�WU�WU�SXE�DNG



ÖZ 
Amaç: 
.|N� NDQDOODUÕQÕQ� \ÕNDQPDVÕ�� NDQDO� WHGDYLVLQLQ� EDúDUÕOÕ� RODELOPHVL� LoLQ� X\JXODQDQ� HQ� |QHPOL�
EDVDPDNODUGDQ�ELULGLU��8\JXODQDQ�EX� LúOHP�VÕUDVÕQGD�N|N�GHQWLQL�YH�GLúLQ�SHULDSLNDO�GRNXODUÕ�
\ÕNDPD� VRO�V\RQODUÕ\OD� V�UHNOL� WHPDV� KDOLQGHGLUOHU�� %X� VRO�V\RQODUÕQ� LoLQGHNL� DMDQODUÕQ� LGHDO�
RODUDN� RUDO� GRNXODUD� ]DUDU� YHUPH\HUHN� SXOSDO� GRNXODUÕ� X]DNODúWÕUPDVÕ� JHUHNPHNWHGLU�� %X�
oDOÕúPDQÕQ� DPDFÕ�� �� IDUNOÕ� \ÕNDPD� VRO�V\RQXQXQ� �5RFDQDO�� %LR3XUH� 07$'�� 6PHDU&OHDU��
NORUKHNVLGLQ� JOXNRQDW�� ('7$�� KLGURMHQ� SHURNVLW�� 1D2&O�� LQVDQ� RVWHREODVWLN� K�FUH� GL]LVLQLQ�
�6D26����FDQOÕOÕNODUÕ��]HULQH�HWNLOHULQL�GH÷HUOHQGLUPHNWLU�

Gereç ve Yöntemler: 
7HVW�HGLOHQ�VRO�V\RQODU�N�OW�U�RUWDPÕ�LOH�VH\UHOWLOHUHN���IDUNOÕ�NRQVDQWUDV\RQGD����������������������
YH�������KD]ÕUODQGÕ��6D26���K�FUHOHUL�\ÕNDPD�VRO�V\RQODUÕQÕQ�W�P�NRQVDQWUDV\RQODUÕQD�VÕUDVÕ\OD�
PDUX]� EÕUDNÕOGÕ� �Q�  � �����.RQWURO� JUXEX� RODUDN� WHVW�PDWHU\DOL� LoHUPH\HQ� K�FUH� N�OW�U� RUWDPÕ�
NXOODQÕOGÕ��+�FUH� FDQOÕOÕ÷Õ�077� VLWRWRNVLVLWH� WHVWL� LOH� GH÷HUOHQGLULOGL��.RQWURO� JUXEXQXQ�K�FUH�
FDQOÕOÕ÷Õ�����¶H� HúLWOHQGL�� YHULOHU� LVWDWLVWLNVHO� RODUDN� 2QH�ZD\�$129$� YH� SRVW�KRF�7XNH\¶V�
+6'�WHVWOHUL�LOH�GH÷HUOHQGLULOGL�

Bulgular: 
7HVW�HGLOHQ�\ÕNDPD�VRO�V\RQODUÕQÕQ�W�P�NRQVDQWUDV\RODUGD�NRQWURO�JUXEX�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�
6D26���K�FUHOHUL��]HULQH�VLWRWRNVLN�HWNLOHUL�ROGX÷X�J|]OHQPLúWLU��S���������0DWHU\DOOHULQ�K�FUH�
FDQOÕOÕN�GH÷HUOHUL�DUDVÕQGD�\�]GHVHO�RODUDN�DQODPOÕ�ELU�IDUN�ROGX÷X�J|U�OP�úW�U��S���������6PHDU�
&OHDU� YH� NORUKHNVLGLQ� JOXNRQDW� JUXSODUÕ� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� ELU� IDUN� J|]OHQPHPLúWLU��
$QFDN�� EX� JUXSODU� LOH� GL÷HU� JUXSODU� �5RFDQDO�� %LR3XUH�07$'�� KLGURMHQ� SHURNVLW�� ('7$� YH�
1D2&O�� DUDVÕQGDNL� IDUN� |QHPOL� EXOXQPXúWXU�� %LR3XUH� 07$'�� KLGURMHQ� SHURNVLW�� ('7$�
JUXSODUÕQGD�IDUNOÕ�NRQVDQWUDV\RQODUGD�JUXS�LoL�IDUNOÕOÕNODU�WHVSLW�HGLOPLúWLU�

Sonuç: 
%X�oDOÕúPDQÕQ�VRQXoODUÕQD�J|UH�WHVW�HGLOHQ�\ÕNDPD�VRO�V\RQODUÕQÕQ�KHSVL�VHoLOHQ�K�FUH�N�OW�U��
�]HULQGH�VLWRWRNVLN�HWNL�J|VWHUPLúWLU�

Anahtar Sözcükler: 
%L\RX\XPOXOXN��<ÕNDPD�VRO�V\RQODUÕ��6LWRWRNVLVLWH��2VWHREODVWLN�K�FUH

ABSTRACT
Objective: 
5RRW� FDQDO� LUULJDWLRQ� LV� YHU\� LPSRUWDQW� IRU� VXFFHVVIXO� URRW�
FDQDO� WUHDWPHQW�� 'XULQJ� WKLV� SURFHGXUH�� URRW� GHQWLQ� DQG�
SHULDSLFDO� WLVVXHV� DUH� LQ� FRQWDFW� ZLWK� LUULJDWLRQ� VROXWLRQV��
7KHVH�VROXWLRQV�VKRXOG�LGHDOO\�UHPRYH�SXOSDO�WLVVXHV�ZLWKRXW�
GDPDJLQJ�WKH�RUDO�WLVVXHV��7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�HYDOX�
DWH� WKH� HIIHFWV� RI� �� GLIIHUHQW� LUULJDWLRQ� VROXWLRQV� �5RFDQDO��
%LR3XUH� 07$'�� 6PHDU&OHDU�� FKORUKH[LGLQH� JOXFRQDWH��
('7$��K\GURJHQ�SHUR[LGH��1D2&O��RQ�WKH�YLDELOLW\�RI�KXPDQ�
RVWHREODVWLF�FHOO�OLQHV��6D26����

Material and Methods: 
7KH� WHVWHG� VROXWLRQV�ZHUH�GLOXWHG�ZLWK�FXOWXUH�PHGLXP�DQG�
SUHSDUHG�LQ���GLIIHUHQW�FRQFHQWUDWLRQV�����������������������DQG�
������� 6D26��� FHOOV� ZHUH� H[SRVHG� WR� DOO� FRQFHQWUDWLRQV� RI�
LUULJDWLRQ� VROXWLRQV�� UHVSHFWLYHO\� �Q�  � ����� &HOO� FXOWXUH�
PHGLXP�ZLWKRXW� WHVW�PDWHULDO�ZDV�XVHG�DV� D� FRQWURO�JURXS��
&HOO�YLDELOLW\�ZDV�HYDOXDWHG�ZLWK�WKH�077�F\WRWR[LFLW\�WHVW��
7KH�FHOO�YLDELOLW\�RI�WKH�FRQWURO�JURXS�ZDV�HTXDO�WR�������DQG�
WKH�GDWD�ZHUH�VWDWLVWLFDOO\�HYDOXDWHG�E\�2QH�ZD\�$129$�DQG�
SRVW�KRF�7XNH\
V�+6'�WHVWV�

Results: 
$OO�WHVWHG�VROXWLRQV�KDG�F\WRWR[LF�HIIHFWV�RQ�6D26���FHOOV�DW�
DOO�FRQFHQWUDWLRQV��S����������7KHUH�ZDV�GLIIHUHQFH�LQ�SHUFHQW�
DJH� EHWZHHQ� WKH� FHOO� YLDELOLW\� YDOXHV� RI� WKH� PDWHULDOV� �S�
��������7KHUH�ZDV�QR� VWDWLVWLFDO� GLIIHUHQFH�EHWZHHQ�6PHDU�
&OHDU� DQG� FKORUKH[LGLQH� JOXFRQDWH� JURXSV�� +RZHYHU�� WKH�
GLIIHUHQFH�EHWZHHQ�WKHVH�JURXSV�DQG�RWKHU�JURXSV��5RFDQDO��
%LR3XUH�07$'��K\GURJHQ�SHUR[LGH��('7$��DQG�1D2&O��ZDV�
IRXQG�WR�EH�VLJQLILFDQW��,Q�JURXS�GLIIHUHQFHV�ZHUH�GHWHFWHG�LQ�
%LR3XUH�07$'��K\GURJHQ�SHUR[LGH��('7$�JURXSV�DW�GLIIHU�
HQW�FRQFHQWUDWLRQV�

Conclusion: 
$FFRUGLQJ�WR�WKH�UHVXOWV�RI�WKLV�VWXG\��DOO�WKH�WHVWHG�VROXWLRQV�
VKRZHG�D�F\WRWR[LF�HIIHFW�RQ�WKH�VHOHFWHG�FHOO�FXOWXUH�
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KDOHQ� HQ� oRN� WHUFLK� HGLOHQ� \ÕNDPD� VRO�V\RQXGXU� ���������
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ROGX÷XQX� J|UP�úOHUGLU�� dRN� VD\ÕGD� ROJX� ELOGLULPLQGH�
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%L]LP�oDOÕúPDPÕ]�GD�EX�EXOJXODUÕ�GHVWHNOHPHNWHGLU��$QFDN��
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VDOÕQÕPÕQÕ� VD÷OD\DUDN�EL\R\DUDUODQÕPÕQÕ� DUWWÕUÕU� ������6HUSHU�
YH�DUN����������µOLN�('7$�YH���µOLN�1D2&O�VLWRWRNVLVLWHVLQL�
/����K�FUHOHULQL�YH�077�\|QWHPLQL�NXOODQDUDN�GH÷HUOHQGLU��
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6PHDU&OHDU� YH� ('7$
QÕQ� VLWRWRNVLN� HWNLOHULQLQ� GH÷HUOHQGL�
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7DQDND� YH� DUN�� ����� KHSDWREODVWRPD�*�� K�FUHOHUL� �]HULQGH�
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RODUDN�.+*¶ÕQ�GH]DYDQWDMÕ��SXOSD�GRNXVXQX�o|]HPHPHVLGLU�
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WUDV\RQODUÕQ� NRQWURO� JUXEXQD� J|UH� WRNVLN� HWNL� J|VWHUGL÷L�
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Objective: 
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WKH�GDWD�ZHUH�VWDWLVWLFDOO\�HYDOXDWHG�E\�2QH�ZD\�$129$�DQG�
SRVW�KRF�7XNH\
V�+6'�WHVWV�

Results: 
$OO�WHVWHG�VROXWLRQV�KDG�F\WRWR[LF�HIIHFWV�RQ�6D26���FHOOV�DW�
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V�NVLQLN� GHKLGURMHQD]� DNWLYLWHVL� |Oo�OHUHN� EHOLUOHQGL��
6�NVLQLN�GHKLGURMHQD]�DNWLYLWHVL��K�FUH�LoLQGHNL�PLWRNRQGUL�
\DO� DNWLYLWH\OH� K�FUH� VD\ÕVÕ� YH� DNWLYLWHVLQLQ� EHOLUOHQPHVLQL�
VD÷ODU�� .X\XFXNODUGDNL� N�OW�U� RUWDPÕ� X]DNODúWÕUÕODUDN� 3%6�
�3KRVSKDWH� EXIIHUHG� VDOLQH�� LOH� \ÕNDQGÕ�� $UGÕQGDQ� KHU� ELU�
NX\XFX÷D� ���� �/� WD]H� KD]ÕUODQPÕú� ��>����GLPHWLOWL\D�
]RO���LO@�����GLIHQLOWHWUD]RO\XP� EURP�U� �077�� ER\D� o|]HO�
WLVLQGHQ� �6LJPD�� 7DXINLUFKHQ�� $OPDQ\D�� HNOHQHUHN� �� VDDW�
ER\XQFD����R&¶GH�LQN�EH�HGLOGL��+�FUH�LoL�GHSRODQDQ�077�
IRUPD]DQ� ���� �/� '062� �GLPHWLO� V�OIRNVLW�� HNOHQHUHN� ���
GDN��ER\XQFD�RGD�VÕFDNOÕ÷ÕQGD�o|]G�U�OG���6SHNWURIRWRPHWUH�
FLKD]Õ�LOH��(SRFK��%LR7HN�,QVWUXPHQWV��$%'������QP�GDOJD�
ER\XQGD� |Oo�P� \DSÕOGÕ�� +HU� GHQH\GH� ELU�PDWHU\DO� NRQVDQ��
WUDV\RQX�LoLQ����NX\XFXN�NXOODQÕOGÕ��Q� ������'HQH\OHU���NH]�
WHNUDU�HGLOGL�

ʈ[\I\Q[\QS[MT�)VITQb
øVWDWLVWLNVHO� DQDOL]OHU� 6366� ����� \D]ÕOÕPÕ� �,%0� 6366� ,QF��
&KLFDJR��,/��86$��NXOODQÕODUDN�\DSÕOGÕ��6KDSLUR�:LON�WHVWL�LOH�
YHULOHULQ� KRPRMHQLWHVL� GH÷HUOHQGLULOGL�� 1HJDWLI� NRQWURO�
JUXEXQXQ�FDQOÕOÕN�\�]GHVL�����¶H�HúLWOHQGL��'HQH\�JUXSODUÕ�
LOH� NRQWURO� JUXEX� FDQOÕOÕN� \�]GHOHUL� DUDVÕQGDNL� IDUNODU�
2QH�ZD\�$129$�YH�SRVW�KRF�7XNH\
V�+6'�WHVWOHUL�LOH�LVWDWLV�
WLNVHO�RODUDN�GH÷HUOHQGLULOGL��%RQIHUURQL�G�]HOWPHVL�\DSÕOGÕ�

BULGULAR
+HU� JUXEXQ� DOWÕ� IDUNOÕ� NRQVDQWUDV\RQGDNL� K�FUH� FDQOÕOÕN�
GH÷HUL� RUWDODPDODUÕ� YH� VWDQGDUW� VDSPD�GH÷HUOHUL�7DEOR� ,,¶GH�
J|VWHULOPLúWLU��

Tablo II:� øUULJDV\RQ� VRO�V\RQODUÕQÕQ� �������������������������¶OLN� NRQVDQ��
WUDV\RQODUGDNL�6DRV���K�FUHOHULQLQ�FDQOÕOÕN�GH÷HUL�RUWDODPDODUÕ��

*UXS�LoL
�YH�JUXSODU�DUDVÕ

�IDUNODU��VW�NDUDNWHUOHU�LOH�EHOLUWLOPLúWLU��S�GH÷HUL�

��øUULJDV\RQ�VRO�V\RQODUÕQÕQ�NRQVDQWUDV\RQODU�DUDVÕ�NDUúÕODúWÕUPDVÕ��S�GH÷HUL�


��øUULJDV\RQ�VRO�V\RQODUÕQÕQ�JUXSODU�DUDVÕ�NDUúÕODúWÕUPDVÕ��D���%RQIHUURQL��
øUULJDV\RQ�VRO�V\RQ�NRQVDQWUDV\RQODUÕQÕQ�K�FUH�FDQOÕOÕ÷ÕQD�HWNLVLQLQ�JUXS�LoL�
IDUNOÕOÕNODUÕ��$���%RQIHUURQL��øUULJDV\RQ�VRO�V\RQ�NRQVDQWUDV\RQODUÕQÕQ�K�FUH�
FDQOÕOÕ÷ÕQD�HWNLVLQLQ�JUXSODU�DUDVÕ�IDUNOÕOÕNODUÕ�EHOLUWPHNWHGLU�

7HVW� HGLOHQ� \ÕNDPD� VRO�V\RQODUÕQÕQ� W�P� NRQVDQWUDV\RODUGD�
NRQWURO� JUXEX� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� 6D26��� K�FUHOHUL�
�]HULQH� VLWRWRNVLN� HWNLOHUL� ROGX÷X� J|]OHQPLúWLU� �S� ��������
0DWHU\DOOHULQ� K�FUH� FDQOÕOÕN� GH÷HUOHUL� DUDVÕQGD� \�]GHVHO�
RODUDN�DQODPOÕ�ELU�IDUN�ROGX÷X�J|U�OP�úW�U��S���������

6PHDU&OHDU�YH�.+*�JUXSODUÕ�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�ELU�
IDUN� J|]OHQPHPLúWLU�� $QFDN�� EX� JUXSODU� LOH� GL÷HU� JUXSODU�
�5RFDQDO��%LR3XUH�07$'��+�2���('7$�YH�1D2&O��DUDVÕQ�
GDNL�IDUN�|QHPOL�EXOXQPXúWXU��%LR3XUH�07$'��+�2���('7$�
JUXSODUÕQGD� JUXS� LoL� IDUNOÕOÕNODU� WHVSLW� HGLOPLúWLU�� %LR3XUH�
07$'¶QLQ� ���� NRQVDQ�� WUDV\RQX� LOH� ����� YH� ����� NRQVDQ��
WUDV\RQODUÕ�� +�2�
LQ� ���� NRQVDQWUDV\RQX� LOH� ���� YH� �����
NRQVDQWUDV\RQODUÕ�� ('7$¶QÕQ���� NRQVDQWUDV\RQX� LOH� �����
NRQVDQWUDV\RQX� DUDVÕQGDNL� IDUN� LVWDWLVWLNVHO� RODUDN� |QHPOL�
EXOXQPXúWXU��

<):<1̪5)
%DúDUÕOÕ� ELU� N|N� NDQDO� WHGDYLVL� N|N� NDQDOÕQÕQ� PHNDQLN� YH�
NLP\DVDO� GHEULGPDQÕQ� HWNLOL� ELU� úHNLOGH� \DSÕODELOPHVLQH�
ED÷OÕGÕU��.|N�NDQDOODUÕQÕQ�\ÕNDQPDVÕ��NDQDO�WHGDYLVL�LúOHPLQLQ�
HQ�|QHPOL�EDVDPDNODUÕQGDQ�ELULGLU��$QFDN��EX�VÕUDGD�SHULDSL�
NDO�GRNXODUD�]DUDU�YHULOPHPHOLGLU��<ÕNDPD�VÕUDVÕQGD�SHULDSL�
NDO� GRNXODUD� VRO�V\RQ� WDúPD\DFDN� úHNLOGH� GLNNDWOL� oDOÕúÕO�
PDOÕGÕU��%X�QHGHQOH�EL\RX\XPOX�YH�G�ú�N�NRQVDQWUDV\RQGD�
GD� DQWLEDNWHUL\HO� HWNLQOLN� J|VWHUHELOHFHN� PDWHU\DOOHU� WHUFLK�
HGLOPHOLGLU��%X�oDOÕúPDQÕQ�VRQXoODUÕQD�J|UH��|QJ|U�OHQ�VÕIÕU�
KLSRWH]�UHGGHGLOGL�YH�HQ�G�ú�N�K�FUH�FDQOÕOÕ÷Õ�+�2���('7$�
YH�1D2&O�JUXSODUÕQGD�J|]OHQLUNHQ�W�P�JUXSODU�NRQWURO�JUXEX�
LOH�NÕ\DVODQGÕ÷ÕQGD�VLWRWRNVLN�HWNL�J|VWHUPLúWLU�
'Lú� KHNLPOL÷LQGH�NXOODQÕODQ�EL\RPDWHU\DOOHULQ� VLWRWRNVLVLWH��
OHULQLQ� DUDúWÕUÕOPDVÕ� oRN� NDSVDPOÕ� YH� NDUPDúÕN� oDOÕúPDODU�
JHUHNWLUPHNWHGLU�o�QN��ELUoRN�IDUNOÕ�LVWHQPH\HQ�GRNX�FHYDS�
ODUÕ�JHOLúHELOLU��,Q�YLWUR�K�FUH�N�OW�U���KD\YDQ�YH�LQVDQ�GHQH\�
G�]HQHNOHULQGH� GHQWDO� PDWHU\DOOHULQ� QHGHQ� RODELOHFH÷L�
VLVWHPLN�� ORNDO�� DOOHUMLN� YH� GL÷HU� UHDNVL\RQODU� �PXWDMHQLWH�
JLEL�� GH÷HUOHQGLULOPHNWH� YH� WHVW� HGLOHQ� GHQWDO�PDWHU\DOOHULQ�
EL\RX\XPOXOXNODUÕ�KDNNÕQGD�ELOJL�VDKLEL�ROXQDELOPHNWHGLU��,Q�
YLWUR� K�FUH� N�OW�U�� VLWRWRNVLVLWH� GHQH\OHUL� J�YHQLOLU�� WHNUDU�
HGLOHELOLU��WHVW�NRúXOODUÕ�NRQWURO�HGLOHELOLU��EDVLW�YH�NÕVD�V�UHGH�
VRQXo�YHUHQ�ELU�\|QWHPGLU� ���������$QFDN� WHVW�SURVHG�UOHUL��
PDUX]� NDOPD� NRúXOODUÕ� YH\D� NXOODQÕODQ� K�FUH� GL]LVL� JLEL�
GHQH\VHO�SDUDPHWUHOHU�GHQWDO�PDWHU\DOOHULQ�VLWRWRNVLVLWHVLQLQ�
GH÷HUOHQGLULOPHVLQL�HWNLOH\HELOPHNWHGLU�� ,Q�YLWUR�RODUDN�HOGH�
HGLOHQ� EX� VRQXoODU�� oHYUHVHO�� NRQDNoÕ� ED÷ÕúÕNOÕ÷Õ�� NDQ�
GRODúÕPÕ��S+�YH�HQ]LPOHU�QHGHQL\OH�Y�FXW�RUWDPÕQGD�IDUNOÕOÕN�
J|VWHUHELOLU���������

dDOÕúPDPÕ]GD�K�FUH�FDQOÕOÕ÷Õ�KÕ]OÕ�NRORULPHWULN�ELU�WHVW�RODQ�
077�WHVWL�LOH�|Oo�OP�úW�U��%X�WHVWLQ�\ÕNDPD�VRO�V\RQODUÕQÕQ�
EL\RORMLN�|]HOOLNOHULQL�EHOLUOHPHN� LoLQ�JHoHUOL�YH�GX\DUOÕ�ELU�
\|QWHP�ROGX÷X� EHOLUWLOPLúWLU� ������077� WHVWLQGH� VDUÕ� UHQNOL�
WHWUD]RO\XP� WX]X�PLWRNRQGUL\DO� GHKLGURMHQD]� LOH� o|]�QPH]�
PRU�IRUPD]DQ�ELOHúL÷LQH�G|Q�ú�U��$EVRUEDQV�\ROX�LOH�|Oo�P�
\DSÕODELOPHVL� LoLQ� IRUPD]DQÕQ� o|]�OHELOPHVL� JHUHNOLGLU��
%XQXQ� LoLQ� GLPHWLO� V�OIRNVLW� YH� L]RSURSDQRO� NXOODQÕOÕU��
d|]�QHQ�IRUPD]DQÕQ�����QP�GDOJD�ER\XQGD�IRWRVSHNWURPHWUL�
\ROX� LOH� |Oo�P�� \DSÕOÕU��7HWUD]RO\XP� ELOHúLNOHULQLQ� LQGLUJH�
QHUHN�IRUPD]DQ�ELOHúL÷LQH�G|Q�úPHOHUL�PLWRNRQGUL\DO�DNWLYL�
WH� LOH� ROXU� NL� EXQGDQ� GROD\Õ� |O�� K�FUHOHU� EX� WHSNLPH\L�
JHUoHNOHúWLUHPH]�������
1D2&O��NROD\�HOGH�HGLOHELOPHVL��XFX]�ROPDVÕ��RUJDQLN�GRNX�
o|]�F��|]HOOL÷L�� DQWLVHSWLN�ROPDVÕ��G�ú�N�\�]H\�JHULOLPL� LOH�
GHQWLQ�GXYDUODUÕQD�NROD\FD�GLII�]H�RODELOPHVL�JLEL�QHGHQOHUOH�

KDOHQ� HQ� oRN� WHUFLK� HGLOHQ� \ÕNDPD� VRO�V\RQXGXU� ���������
1D2&O�DONDOL�ELU�VRO�V\RQGXU�YH�NLP\DVDO�RODUDN�GDKD�VWDELO�
ROPDVÕQÕ� VD÷OD\DQ�S+¶VÕ� JHQHOOLNOH� ������ FLYDUÕQGDGÕU� ������
/LWHUDW�UGH��LGHDO�1D2&O�NRQVDQWUDV\RQX�LOH�LOJLOL�KHQ�]�ELU�
ILNLU� ELUOL÷LQH� YDUÕODPDPÕúWÕU�� *HQHO� RODUDN� HQGRGRQWLN�
WHGDYLOHUGH������LOH�������DUDVÕ�GH÷LúHQ�NRQVDQWUDV\RQODUGD�
NXOODQÕPÕ� WHUFLK�HGLOPHNWHGLU� ������%LU�oDOÕúPD\D�J|UH��N|N�
NDQDOODUÕQGD������ YH���� RUDQÕQGD�1D2&O� NXOODQÕOGÕ÷ÕQGD��
EDNWHUL�G�]H\OHULQGH�ND\GD�GH÷HU�ELU�D]DOPD�ROPXúWXU�������
%DúND� ELU� oDOÕúPDGD�����
WH� 1D2&O� NXOODQÕODUDN� NHPRPH�
NDQLN� HQGRGRQWLN� úHNLOOHQGLUPHGHQ� VRQUD� N|N� NDQDOÕQÕQ�
EDNWHUL\HO� oHúLWOLOL÷L� |QHPOL� |Oo�GH� D]DOPÕúWÕU� ������
dDOÕúPDPÕ]GD�WHVW�HGLOHQ���IDUNOÕ�NRQVWUDV\RQGDQ�HQ�\�NVHN�
WH� HQ� G�ú�N� K�FUH� FDQOÕOÕ÷Õ� J|]OHQLUNHQ�� HQ� G�ú�N� NRQVDQ��
WUDV\RQ�RODQ�����
OLN�NRQVDQWUDV\RQGD�ELOH�|QHPOL�GHUHFHGH�
WRNVLN� HWNL� ROXúWX÷X� J|U�OP�úW�U�� 1D2&O� PDWHU\DOLQLQ� WHVW�
HGLOHQ� W�P� NRQVDQWUDV\RQODUÕ� DUDVÕQGD� WRNVLVLWH� DoÕVÕQGDQ�
DQODPOÕ�ELU� IDUN�ROPDGÕ÷Õ�J|U�OP�úW�U��dDOÕúPDPÕ]D�EHQ]HU�
RODUDN��=KDQJ�YH�DUN�������\DSWÕNODUÕ�DUDúWÕUPDGD�1D2&O¶QLQ�
NRQVDQWUDV\RQX�LOH�WRNVLVLWHVL�DUDVÕQGD�GR÷UX�RUDQWÕOÕ�ELU�LOLúNL�
ROGX÷XQX� J|UP�úOHUGLU�� dRN� VD\ÕGD� ROJX� ELOGLULPLQGH�
1D2&O¶QLQ� GD\DQÕOPD]� D÷UÕODUOD� NDUDNWHUL]H�� SHULDSLNDO�
GRNXODU�� J|]��PDNVLOHU� VLQ�V� JLEL� oHYUH� GRNX� YH� RUJDQODUOD�
WHPDVÕ� VRQXFX� JHOLúHQ�� úLGGHWOL� GRNX� \ÕNÕPODUÕ� UDSRU� HGLO��
PLúWLU� ������������$UDúWÕUPDFÕODU�1D2&O¶QLQ� LVWHQPH\HQ� EX�
HWNLOHULQL�HQ�D]D�LQGLUPHN�LoLQ�HWNLOL�ROGX÷X�ELOLQHQ�����������
DUDVÕQGDNL�NRQVDQWUDV\RQODU�\HULQH�oRN�GDKD�G�ú�N�NRQVDQ��
WUDV\RQODUÕQÕQ�NXOODQÕOPDVÕQÕ�|QHUPLúOHUGLU����������

%L]LP�oDOÕúPDPÕ]�GD�EX�EXOJXODUÕ�GHVWHNOHPHNWHGLU��$QFDN��
1D2&O¶QLQ� G�ú�N� NRQVDQWUDV\RQODUGD� LUULWH� HGLFL� YH�
VLWRWRNVLN�|]HOOLNOHUL�D]DOÕUNHQ�GRNX�o|]�F��YH�DQWLEDNWHUL\HO�
HWNLOHULQLQ�GH�DQODPOÕ�GHUHFHGH�G�úW�÷��ELOGLULOPLúWLU���������
('7$�VPHDU� WDEDNDVÕQÕ�RUWDGDQ�NDOGÕUÕU��GHQWLQL�GH]HQIHNWH�
HGHU�YH�UHMHQHUDWLI� WHGDYLGH�GHQWLQGHQ�E�\�PH�IDNW|UOHULQLQ�
VDOÕQÕPÕQÕ� VD÷OD\DUDN�EL\R\DUDUODQÕPÕQÕ� DUWWÕUÕU� ������6HUSHU�
YH�DUN����������µOLN�('7$�YH���µOLN�1D2&O�VLWRWRNVLVLWHVLQL�
/����K�FUHOHULQL�YH�077�\|QWHPLQL�NXOODQDUDN�GH÷HUOHQGLU��
GLNOHUL� oDOÕúPDGD� ('7$� VRO�V\RQXQXQ� HQ� ID]OD� VLWRWRNVLN�
HWNL\L� J|VWHUGL÷LQL� ELOGLUPLúOHUGLU��1D2&O��%LR3XUH�07$'��
6PHDU&OHDU� YH� ('7$
QÕQ� VLWRWRNVLN� HWNLOHULQLQ� GH÷HUOHQGL�
ULOGL÷L� ELU� WH]� oDOÕúPDVÕQGD�077�PHWRGX\OD� ��� YH� ��� VDDW�
PDUX]� EÕUDNPD� V�UHOHUL� VRQXQGD� VRO�V\RQODUÕQ� VLWRWRNVLN�
|]HOOLNOHUL�LQFHOHQPLúWLU��7HVW�HGLOHQ�VRO�V\RQODUÕQ�WRNVLVLWHVL�
NRQWURO�JUXEXQD�J|UH�DQODPOÕ�GHUHFHGH�\�NVHN�EXOXQPXúWXU�
YH�%LR3XUH�07$'����YH����VDDW�X\JXODPD�V�UHOHUL�VRQXQGD�
HQ�D]�K�FUH�FDQOÕOÕ÷ÕQÕ�J|VWHULUNHQ��HQ�ID]OD�K�FUH�FDQOÕOÕ÷Õ����
VDDW� VRQXQGD� ('7$�� ��� VDDW� VRQXQGD� LVH� 1D2&O� PDWHU��
\DOLQGH� EXOXQPXúWXU� ������ %X� oDOÕúPDODUD� SDUDOHO� RODUDN�
EL]LP� oDOÕúPDPÕ]GD� GD�('7$��1D2&O��%LR3XUH�07$'�YH�
('7$� LoHULNOL� 5RFDQDO� YH� 6PHDU&OHDU� JUXSODUÕQGD� K�FUH�
FDQOÕOÕ÷ÕQÕQ�|QHPOL�GHUHFHGH�D]DOGÕ÷Õ�WHVSLW�HGLOPLúWLU����

5RFDQDO� LUULJDV\RQ� VRO�V\RQX� NRUX\XFX� IHQRNVLHWDQRO��
DQWLPLNUREL\DO� EHQ]HWRQ\XP�NORU�U� YH�('7$� LoHUPHNWHGLU��
7DQDND� YH� DUN�� ����� KHSDWREODVWRPD�*�� K�FUHOHUL� �]HULQGH�
IHQRNVLHWDQRO�Q� \�NVHN� VLWRWRNVLN� HWNLVL� ROGX÷XQX�
ELOGLUPLúWLU�� $\UÕFD�� 6UHHYLG\D� YH� DUN�� ����� EHQ]HWRQ\XP�

NORU�U�Q� EDOÕN� ODUYDODUÕQGD� Q|URWRNVLVLWH\H� VHEHS� ROGX÷XQX�
ELOGLUPLúWLU���%X�ELOJLOHU�ÕúÕ÷ÕQGD�5RFDQDO�VRO�V\RQXQXQ�W�P�
NRQVDQWUDV\RQODUGD� WRNVLN� HWNL� J|VWHUPHVLQLQ� VHEHEL� RODUDN�
LoHUL÷LQGHNL� WRNVLN� ROGX÷X� ELOLQHQ� IHQRNVLHWDQRO��
EHQ]HWRQ\XP�NORU�U�YH�('7$�ELOHúLNOHUL�J|VWHULOHELOLU�
%LR3XUH�07$'�|QHPOL�ELU�PHGLNDPHQW�RODUDN�NDEXO�HGLOHEL�
OHFHN� úHNLOGH� GHQWLQGHQ� HPLOLU� YH� \DYDú� \DYDú� VDOÕQÕU��
(QGRGRQWLGH� NXOODQÕODQ� ED]Õ� PDWHU\DOHULQ� /���� IDUH� ILEUR�
EODVW� K�FUHOHUL� �]HULQH� VLWRWRNVLN� |]HOOLNOHUL� NDUúÕODúWÕUÕOPÕú�
YH� %LR3XUH� 07$'¶QLQ� ������ 1D2&O�� |MHQRO�� ��� +�2���
3HULGH[��&D�2+���YH�('7$¶GDQ�GDKD�D]� WRNVLN�ROGX÷X�ELO��
GLULOPLúWLU��%X�oDOÕúPDGD�EL]LP�oDOÕúPDPÕ]GDQ�IDUNOÕ�RODUDN�
������� ������ YH� ������ 1D2&O¶GHQ� GDKD� ID]OD� VLWRWRNVLN�
ROGX÷X�EXOXQPXúWXU�������3DSSHQ�YH�DUN�������IDUNOÕ�úHODV\RQ�
DMDQODUÕQÕQ� �%LR3XUH� 07$'�� 7HWUDFOHDQ�� ('7$� YH� 6PHDU�
&OHDU�� IDUH� SHULWRQHDO� PDNURIDMODUÕ� LOH� WHPDVÕ� VRQUDVÕQGD�
VDOÕQDQ� QLWULWRNVLW� NRQVDQWUDV\RQX� |Oo�P�\OH� EHOLUOHGLNOHUL�
SUR�LQIODPDWXDU�HWNL�GH÷HUOHQGLUPHVLQGH��%LR3XUH�07$'�HQ�
G�ú�N�ROPDN��]HUH�GDKD�VRQUD�VÕUDVÕ\OD�7HWUDFOHDQ��('7$�YH�
6PHDU&OHDU¶LQ� SUR�LQIODPDWXDU� |]HOOLN� J|VWHUGL÷LQL� WHVSLW�
HWPLúOHUGLU��=KDQJ�YH�DUN�������\DSWÕNODUÕ�ELU�oDOÕúPDGD��/����
IDUH�ILEUREODVW�K�FUHOHUL��]HULQH�%LR3XUH�07$'�LOH���IDUNOÕ�
NRQVDQWUDV\RQGDNL���µO�N�+�2�������('7$�YH������µOLN�
1D2&O¶QLQ� VLWRWRNVLVLWHVLQL� NDUúÕODúWÕUPÕúODUGÕU�� 6RQXoWD�
%LR3XUH� 07$'�� ������ 1D2&O�� ���� ('7$� YH� ���
+�2�¶GHQ�GDKD�D]�VLWRWRNVLN�HWNL�J|VWHULUNHQ���������������
����¶OLN�1D2&O¶GHQ�LVH�GDKD�VLWRWRNVLN�EXOXQPXúWXU��<DVXGD�
YH� DUN�� ����� %LR3XUH� 07$'¶QLQ� 0&�7�� YH� SHULRGRQWDO�
OLJDPHQW�K�FUHOHUL��]HULQGH�+�2���1D2&O��('7$�YH�.+*¶D�
NÕ\DVOD� GDKD� D]� WRNVLN� |]HOOLNWH� ROGX÷XQX� ELOGLUPLúOHUGLU��
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Objective: 
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WKH�GDWD�ZHUH�VWDWLVWLFDOO\�HYDOXDWHG�E\�2QH�ZD\�$129$�DQG�
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GLIIHUHQFH�EHWZHHQ�WKHVH�JURXSV�DQG�RWKHU�JURXSV��5RFDQDO��
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HQW�FRQFHQWUDWLRQV�

Conclusion: 
$FFRUGLQJ�WR�WKH�UHVXOWV�RI�WKLV�VWXG\��DOO�WKH�WHVWHG�VROXWLRQV�
VKRZHG�D�F\WRWR[LF�HIIHFW�RQ�WKH�VHOHFWHG�FHOO�FXOWXUH�

Key Words: 
%LRFRPSDWLELOLW\�� ,UULJDWLRQ� VROXWLRQV�� &\WRWR[LFLW\�� 2VWHR�
EODVWLF�FHOO

/ʈ:ʈ̪
5DGLN�OHU�PLNUREL\DO�EL\RILOPOHULQ�SHULDSLNDO�KDVWDOÕNODU�LoLQ�
DQD� HWL\RORMLN� IDNW|U� ROGX÷X� ELOLQPHNWHGLU� ����� %DúDUÕOÕ� ELU�
HQGRGRQWLN�WHGDYL�LoLQ�N|N�NDQDOODUÕQÕQ�PLNURRUJDQL]PDODU�
GDQ��HQIHNWH�RUJDQLN�YH� LQRUJDQLN�GRNXODUGDQ� WHPL]OHQPHVL�
JHUHNOLGLU�� %X� KHGHIL� JHUoHNOHúWLUPHN� LoLQ� oHúLWOL� \ÕNDPD�
VRO�V\RQODUÕ�� IDUNOÕ� úHNLOOHQGLUPH� WHNQLNOHUL�� \ÕNDPD�
VRO�V\RQODUÕQÕQ� DNWLYDV\RQX� YH� IDUNOÕ� NDQDO� LoL� PHGLND�
PHQWOHU�NXOODQÕOPDNWDGÕU��
.DUPDúÕN� \DSÕGDNL� N|N� NDQDO� VLVWHPLQLQ� PHNDQLN� RODUDN�
WHPL]OHQPHVL�LOH�EDNWHULOHU��RUJDQLN�YH�LQRUJDQLN�GRNXODU�EX�
VLVWHPGHQ� WDPDPHQ� X]DNODúWÕUÕODPDPDNWDGÕU�� <DSÕODQ�
oDOÕúPDODUGD� VDGHFH� PHNDQLN� úHNLOOHQGLUPH� LOH� N|N� NDQDO�
ODUÕQÕQ� WDPDPHQ� WHPL]OHQHPHGL÷L� J|VWHULOPLú� YH� N|N� NDQDO�

GXYDUODUÕQGD� PHNDQLN� úHNLOOHQGLUPH� LOH� KLo� GRNXQXOPDPÕú�
DODQODUÕQ� NDOGÕ÷Õ� YH� \ÕNDPD� LúOHPLQLQ� VRQ� GHUHFH� |QHPOL�
ROGX÷X�ELOGLULOPLúWLU�������
.|N� NDQDOODUÕQÕQ� \ÕNDQPDVÕ� LoLQ� úLPGL\H� NDGDU� oRN� IDUNOÕ�
VRO�V\RQODU� NXOODQÕOPÕúWÕU�� 6HUXP� IL]\RORMLN�� VRG\XP� KLSR��
NORULW� �1D2&O��� NORUKHNVLGLQ� JOXNRQDW� �.+*��� %LR3XUH�
07$'��7HWUD&OHDQ�� KLGURMHQ� SHURNVLW� �+�2���� GRNVLVLNOLQ��
NORULQGLRNVLW�� PRULQGD� FLWULIROLD�� oHúLWOL� úHODV\RQ� DMDQODUÕ�
�5RFDQDO�� ('7$�� 40L[�� 5&�3UHS�� 6PHDU&OHDU��� DQHVWH]LN�
VRO�V\RQODU�� ED]Õ� ELWNL� |]OHUL�� DVLWOHU� YH� OXEULNDQWODU� EXQODU�
DUDVÕQGD�VD\ÕODELOLU��������
1D2&O�� ('7$� YH� .+*� HQGRGRQWLN� WHGDYLGH� NXOODQÕOPDVÕ�
|QHULOHQ� YH� HWNLQOLNOHUL� NDQÕWODQPÕú� N|N� NDQDO� \ÕNDPD�
VRO�V\RQODUÕQGDQGÕU������������+�2��LVH�EDNWHUL\HO�EL\RILOP�
LQ� LQDNWLYDV\RQX� LoLQ� IRWRGLQDPLN� WHUDSLGH� NXOODQÕOPDVÕQÕQ�
|QHULOPHVL� LOH� NXOODQÕPÕ� VRQ� \ÕOODUGD� \HQLGHQ� J�QGHPH�
JHOPLú� HQGRGRQWLGH� X]XQ� \ÕOODUGÕU� ELOLQHQ� ELU� \ÕNDPD�
VRO�V\RQXGXU������
%LR3XUH�07$'��'HQWVSO\��2NODKRPD��$%'���7RUDELQHMDG�YH�
DUN�� �������� WDUDIÕQGDQ� GHQWLQL� GH]HQIHNWH� HGLS� VPHDU�
WDEDNDVÕQÕ� oÕNDUDELOPH� |]HOOLNOHULQLQ� ROGX÷X� LGGLDVÕ� LOH�
JHOLúWLULOPLú�ELU�N|N�NDQDOÕ�\ÕNDPD�VRO�V\RQXGXU��øoHUL÷LQGH�
GRNVLVLNOLQ�� VLWULN� DVLW� YH� \�]H\� DNWLI� GHWHUMDQ� �7ZHHQ�����
EXOXQPDNWDGÕU�YH�S+�GHUHFHVL������FLYDUÕQGDGÕU�
6PHDU&OHDU� �6\EURQ(QGR�� .DOLIRUQL\D�� $%'��� VPHDU�
WDEDNDVÕQÕ� NDOGÕUPDN� LoLQ� NXOODQÕODQ� úHODV\RQ� DMDQODUÕGÕU��
���¶OLN�('7$�LoHULVLQH�\�]H\�JHULOLPLQL�G�ú�UPHN�DPDFÕ\OD�
NDW\RQLN��VHWULPLW��YH�DQ\RQLN�\�]H\�DNWLI�PDGGHOHULQ�LODYH�
HGLOGL÷L�ELU�('7$�SUHSDUDWÕGÕU�YH�1D2&O�LOH�ELUOLNWH�NXOODQÕO�
PDN� LoLQ��UHWLOPLúWLU� ���������<LQH�ELU�('7$�SUHSDUDWÕ�RODQ�
5('7$¶\D� RUDQOD� 6PHDU&OHDU�� GDKD� ID]OD� DQWLEDNWHUL\HO�
|]HOOLN� J|VWHUPHNWHGLU�� %XQX� GD� DUDúWÕUPDFÕODU� LoHULVLQGH�
EXOXQDQ� \�]H\� DNWLI�PDGGH� RODQ� YH� EDNWHULVLG� YH� IXQJXVLG�
|]HOOLNWHNL� VHWULPLWWHQ� ND\QDNODQGÕ÷ÕQÕ� LOHUL� V�UP�úOHUGLU�
�����
5RFDQDO� �/D� 0DLVRQ�� 'HQWDLUH� 6$�� %DO]HUV�� øVYLoUH���
EHQ]HWRQ\XP� NORU�U�� IHQRNVLHWDQRO� YH� ('7$� LKWLYD� HGHQ�
KLGUR� DONROLN� ELU� \ÕNDPD� VRO�V\RQX� ROXS� N|N� NDQDOODUÕQÕQ�
\ÕNDPD� YH� SUHSDUDV\RQX� LoLQ� �UHWLOPLú� ELU� �U�QG�U��hUHWLFL�
ILUPD� WDUDIÕQGDQ� N|N� NDQDOODUÕQÕQ� GH]HQIHNVL\RQXQX�
VD÷ODGÕ÷Õ�� OXEULNDV\RQ� |]HOOL÷LQLQ� EXOXQGX÷X�� WHN� DúDPDGD�
GH]HQIHNVL\RQ�� WHPL]OHPH�� ND\JDQODúWÕUPD� YH� GXUXODPD�
|]HOOL÷LQGH�ROGX÷X�LGGLD�HGLOPHNWHGLU��hUHWLFL�ILUPD���U�Q�Q�
G�ú�N�\�]H\�JHULOLPL�RODQ�EX��U�Q�Q�IXQJLVLGDO��EDNWHULVLGDO��
GHWHUMDQ��RUJDQLN�NDOÕQWÕODUÕQ�YDUOÕ÷ÕQGD�ELOH�HWNLOL�ROGX÷XQX��
RUDO� PXNR]D\D� ]DUDUVÕ]� YH� UHQNOHQPH\H� VHEHS� ROPDGÕ÷ÕQÕ�
LGGLD� HWPHNWHGLU�� $QFDN�� OLWHUDW�UGH� EX� VRO�V\RQXQ� LGGLD�
HGLOHQ� EX� |]HOOLNOHULQL� NDQÕWOD\DQ� ELOLPVHO� ELU� DUDúWÕUPD\D�
UDVWODQDPDPÕúWÕU��
(QGRGRQWLN� WHGDYL� VÕUDVÕQGD��\ÕNDPD�VRO�V\RQODUÕ�SXOSDO�YH�
SHULDSLNDO�GRNXODUOD� WHPDV�KDOLQGH�RODFDNWÕU��.HPRPHNDQLN�
úHNLOOHQGLUPH�VÕUDVÕQGD�ROXúDQ�GHEULVOHU�YH�\ÕNDPD�VRO�V\RQ�
ODUÕ� GD� DSLNDOLQ� |WHVLQH� LWLOHELOLU� YH� SHULDSLNDO� E|OJHGH� LUUL��
WDV\RQODUD� NRPSOLNDV\RQODUD� VHEHS�RODELOLU� ������%X� VHEHS�
OHUOH��HQGRGRQWLN�WHGDYLGH�NXOODQÕODQ�PDO]HPHOHULQ�WRNVLVLWHVL�
NHVLQ�ELU�HQGLúH�ND\QD÷ÕGÕU��o�QN��KDVDU�YH\D�WDKULú�SHULDSL�
NDO�GRNXQXQ�GHMHQHUDV\RQXQD�YH�JHFLNPLú�\DUD�L\LOHúPHVLQH�
QHGHQ�RODELOLU�

%X�oDOÕúPDQÕQ�DPDFÕ��HQGRGRQWLN�WHGDYL�VÕUDVÕQGD�NXOODQÕODQ�
IDUNOÕ� WLSWHNL� \ÕNDPD� VRO�V\RQODUÕQÕQ� �5RFDQDO�� %LR3XUH�
07$'�� 6PHDU&OHDU�� .+*�� ('7$�� +�2��� 1D2&O�� LQVDQ�
RVWHREODVWLN� K�FUH� GL]LVL� �6D26���� �]HULQGHNL� VLWRWRNVLN�
HWNLOHULQL� 077� VLWRWRNVLVLWH� WHVWL� LOH� LQFHOHPHNWLU�� %X�
oDOÕúPDQÕQ� VÕIÕU� KLSRWH]L�� HQGRGRQWLN� WHGDYL� VÕUDVÕQGD�
NXOODQÕODQ� IDUNOÕ� WLSWHNL� \ÕNDPD� VRO�V\RQODUÕQÕQ� 6D26���
K�FUHOHUL��]HULQH�VLWRWRNVLN�HWNLOHULQLQ�ROPDGÕ÷ÕGÕU�

GEREÇ ve YÖNTEMLER
%X� oDOÕúPDGD� VHoLOHQ� HQGRGRQWLN� \ÕNDPD� VRO�V\RQODUÕQÕQ�
LVLPOHUL�� LoHULNOHUL�YH��UHWLP�QXPDUDODUÕ�7DEOR�,¶GH�J|VWHULO��
PLúWLU��7HVW�PDWHU\DOOHULQGHQ�('7$�ùHQ�YH�DUN�������WDUDIÕQ�
GDQ�EHOLUWLOGL÷L�úHNLOGH�KD]ÕUODQPÕúWÕU��dDOÕúPD�K�FUH�N�OW�U��
oDOÕúPDVÕ� ROGX÷XQGDQ� KHUKDQJL� ELU� FDQOÕ\D� ]DUDU�
YHULOPHPLúWLU��%X�VHEHSOH�HWLN�NXUXO�NDUDUÕ�DOÕQPDPÕúWÕU�

Tablo I:�7HVW�HGLOHQ�\ÕNDPD�VRO�V\RQODUÕQÕQ�LoHULNOHUL�YH��UHWLP�QXPDUDODUÕ�

<M[\�5I\MZaITTMZQVQV�0IbÜZTIVUI[Ü
dDOÕúPDPÕ]GD���IDUNOÕ�\ÕNDPD�VRO�V\RQX��5RFDQDO��%LR3XUH�
07$'��6PHDU&OHDU��.+*��('7$�+�2���1D2&O��EL\RORMLN�
NRQWDPLQDV\RQ�ULVNLQL�|QOHPHN�LoLQ�DVHSWLN�NRúXOODU�DOWÕQGD�
WHVW� HGLOPHN� �]HUH�� ��� P/� 'XOEHFFR
V� 0RGLILHG� (DJOH�
0HGLXP��'0(0��%LRFKURP��%HUOLQ��$OPDQ\D��VRO�V\RQXQD�
�� P/� \ÕNDPD�PDWHU\DOL� o|]HOWLVL� LODYH� HGLOGL� YH� o|]HOWLQLQ�
GLI�]\RQXQX� VD÷ODPDN� LoLQ� YRUWHNV� LOH� KRPRMHQL]H� HGLOGL��
%|\OHFH� ���
OLN� RULMLQDO� NRQVDQWUDV\RQ� KD]ÕUODQGÕ�� 2ULMLQDO�
NRQVDQWUDV\RQ���������������������YH�����¶OLN�RODFDN�úHNLOGH�
'0(0�VRO�V\RQX�LOH�VH\UHOWLOLS���IDUNOÕ�NRQVDQWUDV\RQ�KD]ÕU�
ODQGÕ�

Hücre Kültürü
6D26���K�FUHOHUL�����)HWDO�%RYLQH�6HUXP��)%6��*LEFR,QYL�
WURJHQ��.DUOVUXKH��$OPDQ\D��YH�����PJ�P/�SHQLVLOLQ�VWUHS�
WRPLVLQ� �*LEFR,QYLWURJHQ�� LoHUHQ� '0(0� N�OW�U� RUWDPÕQGD�
���R&¶GH�YH���¶OLN�&2��LoHUHQ�QHPOL�KDYDGD�N�OW�UH�HGLOGL��
.RQIOXHQVH�XODúPÕú�HNVSRQDQVL\HO�E�\�PH�ID]ÕQGDNL�K�FUH��
OHU������¶OLN�WULSVLQ�LOH�D\UÕODUDN����NX\XFXNOX�SODNDQÕQ�KHU�
NX\XFX÷XQD����[�����\R÷XQOXNWD�RODFDN�úHNLOGH�K�FUH�HNLPL�
\DSÕOGÕ�YH����VDDW�ER\XQFD����R&¶GH�LQN�EH�HGLOGL��+HU�ELU�
NX\XFX÷D� ��� VDDW� LQN�EDV\RQGDQ� VRQUD�� N�OW�U� RUWDPÕ�
X]DNODúWÕUÕODUDN� ���� ȝ/�PDWHU\DO� HNVWUDNWÕ� HNOHQGL�� 1HJDWLI�

NRQWURO� JUXEX� RODUDN� WHVW�PDWHU\DOL� LoHUPH\HQ� K�FUH� N�OW�U�
RUWDPÕ�NXOODQÕOGÕ��

MTT Sitotoksisite Testi
0DWHU\DO� HNVWUDNODUÕQD� PDUX]� NDODQ� K�FUHOHULQ� FDQOÕOÕ÷Õ�
V�NVLQLN� GHKLGURMHQD]� DNWLYLWHVL� |Oo�OHUHN� EHOLUOHQGL��
6�NVLQLN�GHKLGURMHQD]�DNWLYLWHVL��K�FUH�LoLQGHNL�PLWRNRQGUL�
\DO� DNWLYLWH\OH� K�FUH� VD\ÕVÕ� YH� DNWLYLWHVLQLQ� EHOLUOHQPHVLQL�
VD÷ODU�� .X\XFXNODUGDNL� N�OW�U� RUWDPÕ� X]DNODúWÕUÕODUDN� 3%6�
�3KRVSKDWH� EXIIHUHG� VDOLQH�� LOH� \ÕNDQGÕ�� $UGÕQGDQ� KHU� ELU�
NX\XFX÷D� ���� �/� WD]H� KD]ÕUODQPÕú� ��>����GLPHWLOWL\D�
]RO���LO@�����GLIHQLOWHWUD]RO\XP� EURP�U� �077�� ER\D� o|]HO�
WLVLQGHQ� �6LJPD�� 7DXINLUFKHQ�� $OPDQ\D�� HNOHQHUHN� �� VDDW�
ER\XQFD����R&¶GH�LQN�EH�HGLOGL��+�FUH�LoL�GHSRODQDQ�077�
IRUPD]DQ� ���� �/� '062� �GLPHWLO� V�OIRNVLW�� HNOHQHUHN� ���
GDN��ER\XQFD�RGD�VÕFDNOÕ÷ÕQGD�o|]G�U�OG���6SHNWURIRWRPHWUH�
FLKD]Õ�LOH��(SRFK��%LR7HN�,QVWUXPHQWV��$%'������QP�GDOJD�
ER\XQGD� |Oo�P� \DSÕOGÕ�� +HU� GHQH\GH� ELU�PDWHU\DO� NRQVDQ��
WUDV\RQX�LoLQ����NX\XFXN�NXOODQÕOGÕ��Q� ������'HQH\OHU���NH]�
WHNUDU�HGLOGL�

ʈ[\I\Q[\QS[MT�)VITQb
øVWDWLVWLNVHO� DQDOL]OHU� 6366� ����� \D]ÕOÕPÕ� �,%0� 6366� ,QF��
&KLFDJR��,/��86$��NXOODQÕODUDN�\DSÕOGÕ��6KDSLUR�:LON�WHVWL�LOH�
YHULOHULQ� KRPRMHQLWHVL� GH÷HUOHQGLULOGL�� 1HJDWLI� NRQWURO�
JUXEXQXQ�FDQOÕOÕN�\�]GHVL�����¶H�HúLWOHQGL��'HQH\�JUXSODUÕ�
LOH� NRQWURO� JUXEX� FDQOÕOÕN� \�]GHOHUL� DUDVÕQGDNL� IDUNODU�
2QH�ZD\�$129$�YH�SRVW�KRF�7XNH\
V�+6'�WHVWOHUL�LOH�LVWDWLV�
WLNVHO�RODUDN�GH÷HUOHQGLULOGL��%RQIHUURQL�G�]HOWPHVL�\DSÕOGÕ�

BULGULAR
+HU� JUXEXQ� DOWÕ� IDUNOÕ� NRQVDQWUDV\RQGDNL� K�FUH� FDQOÕOÕN�
GH÷HUL� RUWDODPDODUÕ� YH� VWDQGDUW� VDSPD�GH÷HUOHUL�7DEOR� ,,¶GH�
J|VWHULOPLúWLU��

Tablo II:� øUULJDV\RQ� VRO�V\RQODUÕQÕQ� �������������������������¶OLN� NRQVDQ��
WUDV\RQODUGDNL�6DRV���K�FUHOHULQLQ�FDQOÕOÕN�GH÷HUL�RUWDODPDODUÕ��

*UXS�LoL
�YH�JUXSODU�DUDVÕ

�IDUNODU��VW�NDUDNWHUOHU�LOH�EHOLUWLOPLúWLU��S�GH÷HUL�

��øUULJDV\RQ�VRO�V\RQODUÕQÕQ�NRQVDQWUDV\RQODU�DUDVÕ�NDUúÕODúWÕUPDVÕ��S�GH÷HUL�


��øUULJDV\RQ�VRO�V\RQODUÕQÕQ�JUXSODU�DUDVÕ�NDUúÕODúWÕUPDVÕ��D���%RQIHUURQL��
øUULJDV\RQ�VRO�V\RQ�NRQVDQWUDV\RQODUÕQÕQ�K�FUH�FDQOÕOÕ÷ÕQD�HWNLVLQLQ�JUXS�LoL�
IDUNOÕOÕNODUÕ��$���%RQIHUURQL��øUULJDV\RQ�VRO�V\RQ�NRQVDQWUDV\RQODUÕQÕQ�K�FUH�
FDQOÕOÕ÷ÕQD�HWNLVLQLQ�JUXSODU�DUDVÕ�IDUNOÕOÕNODUÕ�EHOLUWPHNWHGLU�

7HVW� HGLOHQ� \ÕNDPD� VRO�V\RQODUÕQÕQ� W�P� NRQVDQWUDV\RODUGD�
NRQWURO� JUXEX� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� 6D26��� K�FUHOHUL�
�]HULQH� VLWRWRNVLN� HWNLOHUL� ROGX÷X� J|]OHQPLúWLU� �S� ��������
0DWHU\DOOHULQ� K�FUH� FDQOÕOÕN� GH÷HUOHUL� DUDVÕQGD� \�]GHVHO�
RODUDN�DQODPOÕ�ELU�IDUN�ROGX÷X�J|U�OP�úW�U��S���������

6PHDU&OHDU�YH�.+*�JUXSODUÕ�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�ELU�
IDUN� J|]OHQPHPLúWLU�� $QFDN�� EX� JUXSODU� LOH� GL÷HU� JUXSODU�
�5RFDQDO��%LR3XUH�07$'��+�2���('7$�YH�1D2&O��DUDVÕQ�
GDNL�IDUN�|QHPOL�EXOXQPXúWXU��%LR3XUH�07$'��+�2���('7$�
JUXSODUÕQGD� JUXS� LoL� IDUNOÕOÕNODU� WHVSLW� HGLOPLúWLU�� %LR3XUH�
07$'¶QLQ� ���� NRQVDQ�� WUDV\RQX� LOH� ����� YH� ����� NRQVDQ��
WUDV\RQODUÕ�� +�2�
LQ� ���� NRQVDQWUDV\RQX� LOH� ���� YH� �����
NRQVDQWUDV\RQODUÕ�� ('7$¶QÕQ���� NRQVDQWUDV\RQX� LOH� �����
NRQVDQWUDV\RQX� DUDVÕQGDNL� IDUN� LVWDWLVWLNVHO� RODUDN� |QHPOL�
EXOXQPXúWXU��

<):<1̪5)
%DúDUÕOÕ� ELU� N|N� NDQDO� WHGDYLVL� N|N� NDQDOÕQÕQ� PHNDQLN� YH�
NLP\DVDO� GHEULGPDQÕQ� HWNLOL� ELU� úHNLOGH� \DSÕODELOPHVLQH�
ED÷OÕGÕU��.|N�NDQDOODUÕQÕQ�\ÕNDQPDVÕ��NDQDO�WHGDYLVL�LúOHPLQLQ�
HQ�|QHPOL�EDVDPDNODUÕQGDQ�ELULGLU��$QFDN��EX�VÕUDGD�SHULDSL�
NDO�GRNXODUD�]DUDU�YHULOPHPHOLGLU��<ÕNDPD�VÕUDVÕQGD�SHULDSL�
NDO� GRNXODUD� VRO�V\RQ� WDúPD\DFDN� úHNLOGH� GLNNDWOL� oDOÕúÕO�
PDOÕGÕU��%X�QHGHQOH�EL\RX\XPOX�YH�G�ú�N�NRQVDQWUDV\RQGD�
GD� DQWLEDNWHUL\HO� HWNLQOLN� J|VWHUHELOHFHN� PDWHU\DOOHU� WHUFLK�
HGLOPHOLGLU��%X�oDOÕúPDQÕQ�VRQXoODUÕQD�J|UH��|QJ|U�OHQ�VÕIÕU�
KLSRWH]�UHGGHGLOGL�YH�HQ�G�ú�N�K�FUH�FDQOÕOÕ÷Õ�+�2���('7$�
YH�1D2&O�JUXSODUÕQGD�J|]OHQLUNHQ�W�P�JUXSODU�NRQWURO�JUXEX�
LOH�NÕ\DVODQGÕ÷ÕQGD�VLWRWRNVLN�HWNL�J|VWHUPLúWLU�
'Lú� KHNLPOL÷LQGH�NXOODQÕODQ�EL\RPDWHU\DOOHULQ� VLWRWRNVLVLWH��
OHULQLQ� DUDúWÕUÕOPDVÕ� oRN� NDSVDPOÕ� YH� NDUPDúÕN� oDOÕúPDODU�
JHUHNWLUPHNWHGLU�o�QN��ELUoRN�IDUNOÕ�LVWHQPH\HQ�GRNX�FHYDS�
ODUÕ�JHOLúHELOLU��,Q�YLWUR�K�FUH�N�OW�U���KD\YDQ�YH�LQVDQ�GHQH\�
G�]HQHNOHULQGH� GHQWDO� PDWHU\DOOHULQ� QHGHQ� RODELOHFH÷L�
VLVWHPLN�� ORNDO�� DOOHUMLN� YH� GL÷HU� UHDNVL\RQODU� �PXWDMHQLWH�
JLEL�� GH÷HUOHQGLULOPHNWH� YH� WHVW� HGLOHQ� GHQWDO�PDWHU\DOOHULQ�
EL\RX\XPOXOXNODUÕ�KDNNÕQGD�ELOJL�VDKLEL�ROXQDELOPHNWHGLU��,Q�
YLWUR� K�FUH� N�OW�U�� VLWRWRNVLVLWH� GHQH\OHUL� J�YHQLOLU�� WHNUDU�
HGLOHELOLU��WHVW�NRúXOODUÕ�NRQWURO�HGLOHELOLU��EDVLW�YH�NÕVD�V�UHGH�
VRQXo�YHUHQ�ELU�\|QWHPGLU� ���������$QFDN� WHVW�SURVHG�UOHUL��
PDUX]� NDOPD� NRúXOODUÕ� YH\D� NXOODQÕODQ� K�FUH� GL]LVL� JLEL�
GHQH\VHO�SDUDPHWUHOHU�GHQWDO�PDWHU\DOOHULQ�VLWRWRNVLVLWHVLQLQ�
GH÷HUOHQGLULOPHVLQL�HWNLOH\HELOPHNWHGLU�� ,Q�YLWUR�RODUDN�HOGH�
HGLOHQ� EX� VRQXoODU�� oHYUHVHO�� NRQDNoÕ� ED÷ÕúÕNOÕ÷Õ�� NDQ�
GRODúÕPÕ��S+�YH�HQ]LPOHU�QHGHQL\OH�Y�FXW�RUWDPÕQGD�IDUNOÕOÕN�
J|VWHUHELOLU���������

dDOÕúPDPÕ]GD�K�FUH�FDQOÕOÕ÷Õ�KÕ]OÕ�NRORULPHWULN�ELU�WHVW�RODQ�
077�WHVWL�LOH�|Oo�OP�úW�U��%X�WHVWLQ�\ÕNDPD�VRO�V\RQODUÕQÕQ�
EL\RORMLN�|]HOOLNOHULQL�EHOLUOHPHN� LoLQ�JHoHUOL�YH�GX\DUOÕ�ELU�
\|QWHP�ROGX÷X� EHOLUWLOPLúWLU� ������077� WHVWLQGH� VDUÕ� UHQNOL�
WHWUD]RO\XP� WX]X�PLWRNRQGUL\DO� GHKLGURMHQD]� LOH� o|]�QPH]�
PRU�IRUPD]DQ�ELOHúL÷LQH�G|Q�ú�U��$EVRUEDQV�\ROX�LOH�|Oo�P�
\DSÕODELOPHVL� LoLQ� IRUPD]DQÕQ� o|]�OHELOPHVL� JHUHNOLGLU��
%XQXQ� LoLQ� GLPHWLO� V�OIRNVLW� YH� L]RSURSDQRO� NXOODQÕOÕU��
d|]�QHQ�IRUPD]DQÕQ�����QP�GDOJD�ER\XQGD�IRWRVSHNWURPHWUL�
\ROX� LOH� |Oo�P�� \DSÕOÕU��7HWUD]RO\XP� ELOHúLNOHULQLQ� LQGLUJH�
QHUHN�IRUPD]DQ�ELOHúL÷LQH�G|Q�úPHOHUL�PLWRNRQGUL\DO�DNWLYL�
WH� LOH� ROXU� NL� EXQGDQ� GROD\Õ� |O�� K�FUHOHU� EX� WHSNLPH\L�
JHUoHNOHúWLUHPH]�������
1D2&O��NROD\�HOGH�HGLOHELOPHVL��XFX]�ROPDVÕ��RUJDQLN�GRNX�
o|]�F��|]HOOL÷L�� DQWLVHSWLN�ROPDVÕ��G�ú�N�\�]H\�JHULOLPL� LOH�
GHQWLQ�GXYDUODUÕQD�NROD\FD�GLII�]H�RODELOPHVL�JLEL�QHGHQOHUOH�

KDOHQ� HQ� oRN� WHUFLK� HGLOHQ� \ÕNDPD� VRO�V\RQXGXU� ���������
1D2&O�DONDOL�ELU�VRO�V\RQGXU�YH�NLP\DVDO�RODUDN�GDKD�VWDELO�
ROPDVÕQÕ� VD÷OD\DQ�S+¶VÕ� JHQHOOLNOH� ������ FLYDUÕQGDGÕU� ������
/LWHUDW�UGH��LGHDO�1D2&O�NRQVDQWUDV\RQX�LOH�LOJLOL�KHQ�]�ELU�
ILNLU� ELUOL÷LQH� YDUÕODPDPÕúWÕU�� *HQHO� RODUDN� HQGRGRQWLN�
WHGDYLOHUGH������LOH�������DUDVÕ�GH÷LúHQ�NRQVDQWUDV\RQODUGD�
NXOODQÕPÕ� WHUFLK�HGLOPHNWHGLU� ������%LU�oDOÕúPD\D�J|UH��N|N�
NDQDOODUÕQGD������ YH���� RUDQÕQGD�1D2&O� NXOODQÕOGÕ÷ÕQGD��
EDNWHUL�G�]H\OHULQGH�ND\GD�GH÷HU�ELU�D]DOPD�ROPXúWXU�������
%DúND� ELU� oDOÕúPDGD�����
WH� 1D2&O� NXOODQÕODUDN� NHPRPH�
NDQLN� HQGRGRQWLN� úHNLOOHQGLUPHGHQ� VRQUD� N|N� NDQDOÕQÕQ�
EDNWHUL\HO� oHúLWOLOL÷L� |QHPOL� |Oo�GH� D]DOPÕúWÕU� ������
dDOÕúPDPÕ]GD�WHVW�HGLOHQ���IDUNOÕ�NRQVWUDV\RQGDQ�HQ�\�NVHN�
WH� HQ� G�ú�N� K�FUH� FDQOÕOÕ÷Õ� J|]OHQLUNHQ�� HQ� G�ú�N� NRQVDQ��
WUDV\RQ�RODQ�����
OLN�NRQVDQWUDV\RQGD�ELOH�|QHPOL�GHUHFHGH�
WRNVLN� HWNL� ROXúWX÷X� J|U�OP�úW�U�� 1D2&O� PDWHU\DOLQLQ� WHVW�
HGLOHQ� W�P� NRQVDQWUDV\RQODUÕ� DUDVÕQGD� WRNVLVLWH� DoÕVÕQGDQ�
DQODPOÕ�ELU� IDUN�ROPDGÕ÷Õ�J|U�OP�úW�U��dDOÕúPDPÕ]D�EHQ]HU�
RODUDN��=KDQJ�YH�DUN�������\DSWÕNODUÕ�DUDúWÕUPDGD�1D2&O¶QLQ�
NRQVDQWUDV\RQX�LOH�WRNVLVLWHVL�DUDVÕQGD�GR÷UX�RUDQWÕOÕ�ELU�LOLúNL�
ROGX÷XQX� J|UP�úOHUGLU�� dRN� VD\ÕGD� ROJX� ELOGLULPLQGH�
1D2&O¶QLQ� GD\DQÕOPD]� D÷UÕODUOD� NDUDNWHUL]H�� SHULDSLNDO�
GRNXODU�� J|]��PDNVLOHU� VLQ�V� JLEL� oHYUH� GRNX� YH� RUJDQODUOD�
WHPDVÕ� VRQXFX� JHOLúHQ�� úLGGHWOL� GRNX� \ÕNÕPODUÕ� UDSRU� HGLO��
PLúWLU� ������������$UDúWÕUPDFÕODU�1D2&O¶QLQ� LVWHQPH\HQ� EX�
HWNLOHULQL�HQ�D]D�LQGLUPHN�LoLQ�HWNLOL�ROGX÷X�ELOLQHQ�����������
DUDVÕQGDNL�NRQVDQWUDV\RQODU�\HULQH�oRN�GDKD�G�ú�N�NRQVDQ��
WUDV\RQODUÕQÕQ�NXOODQÕOPDVÕQÕ�|QHUPLúOHUGLU����������

%L]LP�oDOÕúPDPÕ]�GD�EX�EXOJXODUÕ�GHVWHNOHPHNWHGLU��$QFDN��
1D2&O¶QLQ� G�ú�N� NRQVDQWUDV\RQODUGD� LUULWH� HGLFL� YH�
VLWRWRNVLN�|]HOOLNOHUL�D]DOÕUNHQ�GRNX�o|]�F��YH�DQWLEDNWHUL\HO�
HWNLOHULQLQ�GH�DQODPOÕ�GHUHFHGH�G�úW�÷��ELOGLULOPLúWLU���������
('7$�VPHDU� WDEDNDVÕQÕ�RUWDGDQ�NDOGÕUÕU��GHQWLQL�GH]HQIHNWH�
HGHU�YH�UHMHQHUDWLI� WHGDYLGH�GHQWLQGHQ�E�\�PH�IDNW|UOHULQLQ�
VDOÕQÕPÕQÕ� VD÷OD\DUDN�EL\R\DUDUODQÕPÕQÕ� DUWWÕUÕU� ������6HUSHU�
YH�DUN����������µOLN�('7$�YH���µOLN�1D2&O�VLWRWRNVLVLWHVLQL�
/����K�FUHOHULQL�YH�077�\|QWHPLQL�NXOODQDUDN�GH÷HUOHQGLU��
GLNOHUL� oDOÕúPDGD� ('7$� VRO�V\RQXQXQ� HQ� ID]OD� VLWRWRNVLN�
HWNL\L� J|VWHUGL÷LQL� ELOGLUPLúOHUGLU��1D2&O��%LR3XUH�07$'��
6PHDU&OHDU� YH� ('7$
QÕQ� VLWRWRNVLN� HWNLOHULQLQ� GH÷HUOHQGL�
ULOGL÷L� ELU� WH]� oDOÕúPDVÕQGD�077�PHWRGX\OD� ��� YH� ��� VDDW�
PDUX]� EÕUDNPD� V�UHOHUL� VRQXQGD� VRO�V\RQODUÕQ� VLWRWRNVLN�
|]HOOLNOHUL�LQFHOHQPLúWLU��7HVW�HGLOHQ�VRO�V\RQODUÕQ�WRNVLVLWHVL�
NRQWURO�JUXEXQD�J|UH�DQODPOÕ�GHUHFHGH�\�NVHN�EXOXQPXúWXU�
YH�%LR3XUH�07$'����YH����VDDW�X\JXODPD�V�UHOHUL�VRQXQGD�
HQ�D]�K�FUH�FDQOÕOÕ÷ÕQÕ�J|VWHULUNHQ��HQ�ID]OD�K�FUH�FDQOÕOÕ÷Õ����
VDDW� VRQXQGD� ('7$�� ��� VDDW� VRQXQGD� LVH� 1D2&O� PDWHU��
\DOLQGH� EXOXQPXúWXU� ������ %X� oDOÕúPDODUD� SDUDOHO� RODUDN�
EL]LP� oDOÕúPDPÕ]GD� GD�('7$��1D2&O��%LR3XUH�07$'�YH�
('7$� LoHULNOL� 5RFDQDO� YH� 6PHDU&OHDU� JUXSODUÕQGD� K�FUH�
FDQOÕOÕ÷ÕQÕQ�|QHPOL�GHUHFHGH�D]DOGÕ÷Õ�WHVSLW�HGLOPLúWLU����

5RFDQDO� LUULJDV\RQ� VRO�V\RQX� NRUX\XFX� IHQRNVLHWDQRO��
DQWLPLNUREL\DO� EHQ]HWRQ\XP�NORU�U� YH�('7$� LoHUPHNWHGLU��
7DQDND� YH� DUN�� ����� KHSDWREODVWRPD�*�� K�FUHOHUL� �]HULQGH�
IHQRNVLHWDQRO�Q� \�NVHN� VLWRWRNVLN� HWNLVL� ROGX÷XQX�
ELOGLUPLúWLU�� $\UÕFD�� 6UHHYLG\D� YH� DUN�� ����� EHQ]HWRQ\XP�

NORU�U�Q� EDOÕN� ODUYDODUÕQGD� Q|URWRNVLVLWH\H� VHEHS� ROGX÷XQX�
ELOGLUPLúWLU���%X�ELOJLOHU�ÕúÕ÷ÕQGD�5RFDQDO�VRO�V\RQXQXQ�W�P�
NRQVDQWUDV\RQODUGD� WRNVLN� HWNL� J|VWHUPHVLQLQ� VHEHEL� RODUDN�
LoHUL÷LQGHNL� WRNVLN� ROGX÷X� ELOLQHQ� IHQRNVLHWDQRO��
EHQ]HWRQ\XP�NORU�U�YH�('7$�ELOHúLNOHUL�J|VWHULOHELOLU�
%LR3XUH�07$'�|QHPOL�ELU�PHGLNDPHQW�RODUDN�NDEXO�HGLOHEL�
OHFHN� úHNLOGH� GHQWLQGHQ� HPLOLU� YH� \DYDú� \DYDú� VDOÕQÕU��
(QGRGRQWLGH� NXOODQÕODQ� ED]Õ� PDWHU\DOHULQ� /���� IDUH� ILEUR�
EODVW� K�FUHOHUL� �]HULQH� VLWRWRNVLN� |]HOOLNOHUL� NDUúÕODúWÕUÕOPÕú�
YH� %LR3XUH� 07$'¶QLQ� ������ 1D2&O�� |MHQRO�� ��� +�2���
3HULGH[��&D�2+���YH�('7$¶GDQ�GDKD�D]� WRNVLN�ROGX÷X�ELO��
GLULOPLúWLU��%X�oDOÕúPDGD�EL]LP�oDOÕúPDPÕ]GDQ�IDUNOÕ�RODUDN�
������� ������ YH� ������ 1D2&O¶GHQ� GDKD� ID]OD� VLWRWRNVLN�
ROGX÷X�EXOXQPXúWXU�������3DSSHQ�YH�DUN�������IDUNOÕ�úHODV\RQ�
DMDQODUÕQÕQ� �%LR3XUH� 07$'�� 7HWUDFOHDQ�� ('7$� YH� 6PHDU�
&OHDU�� IDUH� SHULWRQHDO� PDNURIDMODUÕ� LOH� WHPDVÕ� VRQUDVÕQGD�
VDOÕQDQ� QLWULWRNVLW� NRQVDQWUDV\RQX� |Oo�P�\OH� EHOLUOHGLNOHUL�
SUR�LQIODPDWXDU�HWNL�GH÷HUOHQGLUPHVLQGH��%LR3XUH�07$'�HQ�
G�ú�N�ROPDN��]HUH�GDKD�VRQUD�VÕUDVÕ\OD�7HWUDFOHDQ��('7$�YH�
6PHDU&OHDU¶LQ� SUR�LQIODPDWXDU� |]HOOLN� J|VWHUGL÷LQL� WHVSLW�
HWPLúOHUGLU��=KDQJ�YH�DUN�������\DSWÕNODUÕ�ELU�oDOÕúPDGD��/����
IDUH�ILEUREODVW�K�FUHOHUL��]HULQH�%LR3XUH�07$'�LOH���IDUNOÕ�
NRQVDQWUDV\RQGDNL���µO�N�+�2�������('7$�YH������µOLN�
1D2&O¶QLQ� VLWRWRNVLVLWHVLQL� NDUúÕODúWÕUPÕúODUGÕU�� 6RQXoWD�
%LR3XUH� 07$'�� ������ 1D2&O�� ���� ('7$� YH� ���
+�2�¶GHQ�GDKD�D]�VLWRWRNVLN�HWNL�J|VWHULUNHQ���������������
����¶OLN�1D2&O¶GHQ�LVH�GDKD�VLWRWRNVLN�EXOXQPXúWXU��<DVXGD�
YH� DUN�� ����� %LR3XUH� 07$'¶QLQ� 0&�7�� YH� SHULRGRQWDO�
OLJDPHQW�K�FUHOHUL��]HULQGH�+�2���1D2&O��('7$�YH�.+*¶D�
NÕ\DVOD� GDKD� D]� WRNVLN� |]HOOLNWH� ROGX÷XQX� ELOGLUPLúOHUGLU��
.DUNHKDEDGL� YH� DUN�� ����� \DSWÕNODUÕ� LQ� YLWUR� oDOÕúPDGD�
%LR3XUH�07$'��('7$��.+*�YH�4PL[¶LQ�LQVDQ�SHULRGRQWDO�
OLJDPHQW� K�FUHOHUL� �]HULQGH� WRNVLVLWHVLQL� GH÷HUOHQGLUGLNOHUL�
DUDúWÕUPDGD�%LR3XUH�07$'¶QLQ�HQ�G�ú�N�VLWRWRNVLN�|]HOOLN�
J|VWHUGL÷LQL� ELOGLUPLúOHUGLU�� dDOÕúPDPÕ]GD� IDUNOÕ� RODUDN�
6PHDU&OHDU�YH�.+*�VRO�V\RQODUÕ�%LR3XUH�07$'
GHQ�GDKD�
\�NVHN�K�FUH�FDQOÕOÕN�GH÷HUOHUL�J|VWHUPLúOHUGLU�

+�2���HQGRGRQWLGH�X]XQ�]DPDQGÕU�\ÕNDPD�VRO�V\RQX�RODUDN�
NXOODQÕODQ�ELU�EDúND�GH]HQIHNWDQGÕU��dDOÕúPDPÕ]ÕQ�VRQXoODUÕ�
QD�J|UH�|QHPOL�GHUHFHGH�VLWRWRNVLN�HWNL�J|VWHUGL÷L�EHOLUOHQPLú�
RODQ�+�2�¶QLQ��EDNWHUL��YLU�V�YH�PD\DODUD�NDUúÕ�HWNLOL�ROGX÷X�
DQFDN� DQWLEDNWHUL\HO� HWNLQOL÷L� ]D\ÕI� ROGX÷X� ELOLQPHNWHGLU�
������ 6RQ� G|QHPOHUGH� VRQROL]�� IRWROL]� YH� XOWUDVRQ� JLEL�
\|QWHPOHU� LOH� G�ú�N� GR]OX�+�2�µQLQ� LoHULVLQGHNL� KLGURNVLO�
UDGLNDOOHULQL� DoÕ÷D�oÕNDUÕODUDN�DQWLEDNWHUL\HO�|]HOOL÷L�JHOLúWL��
ULOPH\H� oDOÕúÕOPDNWDGÕU� ��������� %X� oDOÕúPDQÕQ� VRQXoODUÕQD�
J|UH� KHU� QH� NDGDU� NRQVDQWUDV\RQX� G�ú�U�OVH� GH� WRNVLN�
|]HOOL÷LQL�NRUXGX÷X�V|\OHQHELOLU�
.+*�S+� GHUHFHVL� �������� FLYDUÕQGD� RODQ� YH� \DYDú� VDOÕQDQ��
WRNVLVLWHVL�G�ú�N�YH�JHQLú�VSHNWUXPOX�DQWLPLNUREL\DO�NDW\RQ�
LN�ELU�PROHN�OG�U��dR÷XQOXNOD�JOXNRQDW��GLJOXNRQDW��DVHWDW�YH�
KLGURNORUDW�IRUPODUÕ�NXOODQÕOPDNWDGÕU�o�QN��VWDELO�KDOL�WX]GXU�
��������� .+*� PROHN�O�� PDQWDUODU�� IDN�OWDWLI� DQDHURE� YH�
DHUREODU��JUDP�����YH�JUDP�����RUJDQL]PDODU��OLSRILOLN�YLU�VOHU��
EDNWHUL\HO�VSRUODU�YH�GHUPDWRILWOHU��]HULQGH�ROGXNoD�HWNLOLGLU�
��������� .+*¶ÕQ� DNWLYLWHVL� RUJDQLN� PDGGH� YDUOÕ÷ÕQGD�
D]DOPDNWDGÕU� ������ %X�PROHN�O� L\L� ELU� DQWLYLUDO� GH÷LOGLU� YH�

VDGHFH� \D÷� NDSOÕ� ]DUODUÕ� RODQ� YLU�VOHUH� NDUúÕ� HWNLOLGLU� ������
.+*� D\QÕ� ]DPDQGD� KLGURNVLDSDWLWH� YH� \XPXúDN� GRNXODUD�
ED÷ODQDELOPHNWH� YH� E|\OHFH�� EX� GRNXODUÕQ� HOHNWULNVHO�
DODQODUÕQÕ� EDNWHUL� WXWXQPDVÕQÕ� |QOH\HFHN� úHNLOGH� GH÷LúLPH�
X÷UDWPDNWDGÕU� ������(QGRGRQWLN� WHGDYLGH�\ÕNDPD�VRO�V\RQX�
RODUDN�.+*¶ÕQ�GH]DYDQWDMÕ��SXOSD�GRNXVXQX�o|]HPHPHVLGLU�
������<DSÕODQ�ELU�oDOÕúPDQÕQ�VRQXoODUÕQD�J|UH�.+*¶ÕQ�LQVDQ�
GLúHWL�K�FUHOHUL��]HULQH�WRNVLN�SRWDQVL\HOLQLQ�LoHUL÷LQH��PDUX]�
EÕUDNPD� GR]X� YH� V�UHVLQH� ED÷OÕ� ROGX÷X� J|U�OP�úW�U� ������
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\RO� DoPDPÕú� IDNDW� LQIODPDWXDU� FHYDED� \RO� DoPÕúWÕU��
dDOÕúPDPÕ]GD�.+*�JUXEXQXQ�VRQXoODUÕ�GH÷HUOHQGLULOGL÷LQGH�
NRQVDQWUDV\RQD�J|UH�WRNVLN�HWNLQLQ�GH÷LúPHGL÷L��W�P�NRQVDQ�
WUDV\RQODUÕQ� NRQWURO� JUXEXQD� J|UH� WRNVLN� HWNL� J|VWHUGL÷L�
DQFDN� HQ� G�ú�N� K�FUH� FDQOÕOÕ÷ÕQÕ����� ROGX÷X� GL÷HU�PDWHU��
\DOOHUH� J|UH� GDKD� D]� WRNVLN� HWNL� J|VWHUGL÷L� EXOXQPXúWXU��
øVWDWLVWLNVHO�RODUDN�GH÷HUOHQGLULOGL÷LQGH�&+;�JUXEX��6PHDU�
&OHDU�JUXEX�LOH�EHQ]HU�LNHQ�GL÷HU�W�P�JUXSODUGDQ�IDUNOÕGÕU��
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ABSTRACT
Objective: 
5RRW� FDQDO� LUULJDWLRQ� LV� YHU\� LPSRUWDQW� IRU� VXFFHVVIXO� URRW�
FDQDO� WUHDWPHQW�� 'XULQJ� WKLV� SURFHGXUH�� URRW� GHQWLQ� DQG�
SHULDSLFDO� WLVVXHV� DUH� LQ� FRQWDFW� ZLWK� LUULJDWLRQ� VROXWLRQV��
7KHVH�VROXWLRQV�VKRXOG�LGHDOO\�UHPRYH�SXOSDO�WLVVXHV�ZLWKRXW�
GDPDJLQJ�WKH�RUDO�WLVVXHV��7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�HYDOX�
DWH� WKH� HIIHFWV� RI� �� GLIIHUHQW� LUULJDWLRQ� VROXWLRQV� �5RFDQDO��
%LR3XUH� 07$'�� 6PHDU&OHDU�� FKORUKH[LGLQH� JOXFRQDWH��
('7$��K\GURJHQ�SHUR[LGH��1D2&O��RQ�WKH�YLDELOLW\�RI�KXPDQ�
RVWHREODVWLF�FHOO�OLQHV��6D26����

Material and Methods: 
7KH� WHVWHG� VROXWLRQV�ZHUH�GLOXWHG�ZLWK�FXOWXUH�PHGLXP�DQG�
SUHSDUHG�LQ���GLIIHUHQW�FRQFHQWUDWLRQV�����������������������DQG�
������� 6D26��� FHOOV� ZHUH� H[SRVHG� WR� DOO� FRQFHQWUDWLRQV� RI�
LUULJDWLRQ� VROXWLRQV�� UHVSHFWLYHO\� �Q�  � ����� &HOO� FXOWXUH�
PHGLXP�ZLWKRXW� WHVW�PDWHULDO�ZDV�XVHG�DV� D� FRQWURO�JURXS��
&HOO�YLDELOLW\�ZDV�HYDOXDWHG�ZLWK�WKH�077�F\WRWR[LFLW\�WHVW��
7KH�FHOO�YLDELOLW\�RI�WKH�FRQWURO�JURXS�ZDV�HTXDO�WR�������DQG�
WKH�GDWD�ZHUH�VWDWLVWLFDOO\�HYDOXDWHG�E\�2QH�ZD\�$129$�DQG�
SRVW�KRF�7XNH\
V�+6'�WHVWV�

Results: 
$OO�WHVWHG�VROXWLRQV�KDG�F\WRWR[LF�HIIHFWV�RQ�6D26���FHOOV�DW�
DOO�FRQFHQWUDWLRQV��S����������7KHUH�ZDV�GLIIHUHQFH�LQ�SHUFHQW�
DJH� EHWZHHQ� WKH� FHOO� YLDELOLW\� YDOXHV� RI� WKH� PDWHULDOV� �S�
��������7KHUH�ZDV�QR� VWDWLVWLFDO� GLIIHUHQFH�EHWZHHQ�6PHDU�
&OHDU� DQG� FKORUKH[LGLQH� JOXFRQDWH� JURXSV�� +RZHYHU�� WKH�
GLIIHUHQFH�EHWZHHQ�WKHVH�JURXSV�DQG�RWKHU�JURXSV��5RFDQDO��
%LR3XUH�07$'��K\GURJHQ�SHUR[LGH��('7$��DQG�1D2&O��ZDV�
IRXQG�WR�EH�VLJQLILFDQW��,Q�JURXS�GLIIHUHQFHV�ZHUH�GHWHFWHG�LQ�
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YLWUR� K�FUH� N�OW�U�� VLWRWRNVLVLWH� GHQH\OHUL� J�YHQLOLU�� WHNUDU�
HGLOHELOLU��WHVW�NRúXOODUÕ�NRQWURO�HGLOHELOLU��EDVLW�YH�NÕVD�V�UHGH�
VRQXo�YHUHQ�ELU�\|QWHPGLU� ���������$QFDN� WHVW�SURVHG�UOHUL��
PDUX]� NDOPD� NRúXOODUÕ� YH\D� NXOODQÕODQ� K�FUH� GL]LVL� JLEL�
GHQH\VHO�SDUDPHWUHOHU�GHQWDO�PDWHU\DOOHULQ�VLWRWRNVLVLWHVLQLQ�
GH÷HUOHQGLULOPHVLQL�HWNLOH\HELOPHNWHGLU�� ,Q�YLWUR�RODUDN�HOGH�
HGLOHQ� EX� VRQXoODU�� oHYUHVHO�� NRQDNoÕ� ED÷ÕúÕNOÕ÷Õ�� NDQ�
GRODúÕPÕ��S+�YH�HQ]LPOHU�QHGHQL\OH�Y�FXW�RUWDPÕQGD�IDUNOÕOÕN�
J|VWHUHELOLU���������

dDOÕúPDPÕ]GD�K�FUH�FDQOÕOÕ÷Õ�KÕ]OÕ�NRORULPHWULN�ELU�WHVW�RODQ�
077�WHVWL�LOH�|Oo�OP�úW�U��%X�WHVWLQ�\ÕNDPD�VRO�V\RQODUÕQÕQ�
EL\RORMLN�|]HOOLNOHULQL�EHOLUOHPHN� LoLQ�JHoHUOL�YH�GX\DUOÕ�ELU�
\|QWHP�ROGX÷X� EHOLUWLOPLúWLU� ������077� WHVWLQGH� VDUÕ� UHQNOL�
WHWUD]RO\XP� WX]X�PLWRNRQGUL\DO� GHKLGURMHQD]� LOH� o|]�QPH]�
PRU�IRUPD]DQ�ELOHúL÷LQH�G|Q�ú�U��$EVRUEDQV�\ROX�LOH�|Oo�P�
\DSÕODELOPHVL� LoLQ� IRUPD]DQÕQ� o|]�OHELOPHVL� JHUHNOLGLU��
%XQXQ� LoLQ� GLPHWLO� V�OIRNVLW� YH� L]RSURSDQRO� NXOODQÕOÕU��
d|]�QHQ�IRUPD]DQÕQ�����QP�GDOJD�ER\XQGD�IRWRVSHNWURPHWUL�
\ROX� LOH� |Oo�P�� \DSÕOÕU��7HWUD]RO\XP� ELOHúLNOHULQLQ� LQGLUJH�
QHUHN�IRUPD]DQ�ELOHúL÷LQH�G|Q�úPHOHUL�PLWRNRQGUL\DO�DNWLYL�
WH� LOH� ROXU� NL� EXQGDQ� GROD\Õ� |O�� K�FUHOHU� EX� WHSNLPH\L�
JHUoHNOHúWLUHPH]�������
1D2&O��NROD\�HOGH�HGLOHELOPHVL��XFX]�ROPDVÕ��RUJDQLN�GRNX�
o|]�F��|]HOOL÷L�� DQWLVHSWLN�ROPDVÕ��G�ú�N�\�]H\�JHULOLPL� LOH�
GHQWLQ�GXYDUODUÕQD�NROD\FD�GLII�]H�RODELOPHVL�JLEL�QHGHQOHUOH�

KDOHQ� HQ� oRN� WHUFLK� HGLOHQ� \ÕNDPD� VRO�V\RQXGXU� ���������
1D2&O�DONDOL�ELU�VRO�V\RQGXU�YH�NLP\DVDO�RODUDN�GDKD�VWDELO�
ROPDVÕQÕ� VD÷OD\DQ�S+¶VÕ� JHQHOOLNOH� ������ FLYDUÕQGDGÕU� ������
/LWHUDW�UGH��LGHDO�1D2&O�NRQVDQWUDV\RQX�LOH�LOJLOL�KHQ�]�ELU�
ILNLU� ELUOL÷LQH� YDUÕODPDPÕúWÕU�� *HQHO� RODUDN� HQGRGRQWLN�
WHGDYLOHUGH������LOH�������DUDVÕ�GH÷LúHQ�NRQVDQWUDV\RQODUGD�
NXOODQÕPÕ� WHUFLK�HGLOPHNWHGLU� ������%LU�oDOÕúPD\D�J|UH��N|N�
NDQDOODUÕQGD������ YH���� RUDQÕQGD�1D2&O� NXOODQÕOGÕ÷ÕQGD��
EDNWHUL�G�]H\OHULQGH�ND\GD�GH÷HU�ELU�D]DOPD�ROPXúWXU�������
%DúND� ELU� oDOÕúPDGD�����
WH� 1D2&O� NXOODQÕODUDN� NHPRPH�
NDQLN� HQGRGRQWLN� úHNLOOHQGLUPHGHQ� VRQUD� N|N� NDQDOÕQÕQ�
EDNWHUL\HO� oHúLWOLOL÷L� |QHPOL� |Oo�GH� D]DOPÕúWÕU� ������
dDOÕúPDPÕ]GD�WHVW�HGLOHQ���IDUNOÕ�NRQVWUDV\RQGDQ�HQ�\�NVHN�
WH� HQ� G�ú�N� K�FUH� FDQOÕOÕ÷Õ� J|]OHQLUNHQ�� HQ� G�ú�N� NRQVDQ��
WUDV\RQ�RODQ�����
OLN�NRQVDQWUDV\RQGD�ELOH�|QHPOL�GHUHFHGH�
WRNVLN� HWNL� ROXúWX÷X� J|U�OP�úW�U�� 1D2&O� PDWHU\DOLQLQ� WHVW�
HGLOHQ� W�P� NRQVDQWUDV\RQODUÕ� DUDVÕQGD� WRNVLVLWH� DoÕVÕQGDQ�
DQODPOÕ�ELU� IDUN�ROPDGÕ÷Õ�J|U�OP�úW�U��dDOÕúPDPÕ]D�EHQ]HU�
RODUDN��=KDQJ�YH�DUN�������\DSWÕNODUÕ�DUDúWÕUPDGD�1D2&O¶QLQ�
NRQVDQWUDV\RQX�LOH�WRNVLVLWHVL�DUDVÕQGD�GR÷UX�RUDQWÕOÕ�ELU�LOLúNL�
ROGX÷XQX� J|UP�úOHUGLU�� dRN� VD\ÕGD� ROJX� ELOGLULPLQGH�
1D2&O¶QLQ� GD\DQÕOPD]� D÷UÕODUOD� NDUDNWHUL]H�� SHULDSLNDO�
GRNXODU�� J|]��PDNVLOHU� VLQ�V� JLEL� oHYUH� GRNX� YH� RUJDQODUOD�
WHPDVÕ� VRQXFX� JHOLúHQ�� úLGGHWOL� GRNX� \ÕNÕPODUÕ� UDSRU� HGLO��
PLúWLU� ������������$UDúWÕUPDFÕODU�1D2&O¶QLQ� LVWHQPH\HQ� EX�
HWNLOHULQL�HQ�D]D�LQGLUPHN�LoLQ�HWNLOL�ROGX÷X�ELOLQHQ�����������
DUDVÕQGDNL�NRQVDQWUDV\RQODU�\HULQH�oRN�GDKD�G�ú�N�NRQVDQ��
WUDV\RQODUÕQÕQ�NXOODQÕOPDVÕQÕ�|QHUPLúOHUGLU����������

%L]LP�oDOÕúPDPÕ]�GD�EX�EXOJXODUÕ�GHVWHNOHPHNWHGLU��$QFDN��
1D2&O¶QLQ� G�ú�N� NRQVDQWUDV\RQODUGD� LUULWH� HGLFL� YH�
VLWRWRNVLN�|]HOOLNOHUL�D]DOÕUNHQ�GRNX�o|]�F��YH�DQWLEDNWHUL\HO�
HWNLOHULQLQ�GH�DQODPOÕ�GHUHFHGH�G�úW�÷��ELOGLULOPLúWLU���������
('7$�VPHDU� WDEDNDVÕQÕ�RUWDGDQ�NDOGÕUÕU��GHQWLQL�GH]HQIHNWH�
HGHU�YH�UHMHQHUDWLI� WHGDYLGH�GHQWLQGHQ�E�\�PH�IDNW|UOHULQLQ�
VDOÕQÕPÕQÕ� VD÷OD\DUDN�EL\R\DUDUODQÕPÕQÕ� DUWWÕUÕU� ������6HUSHU�
YH�DUN����������µOLN�('7$�YH���µOLN�1D2&O�VLWRWRNVLVLWHVLQL�
/����K�FUHOHULQL�YH�077�\|QWHPLQL�NXOODQDUDN�GH÷HUOHQGLU��
GLNOHUL� oDOÕúPDGD� ('7$� VRO�V\RQXQXQ� HQ� ID]OD� VLWRWRNVLN�
HWNL\L� J|VWHUGL÷LQL� ELOGLUPLúOHUGLU��1D2&O��%LR3XUH�07$'��
6PHDU&OHDU� YH� ('7$
QÕQ� VLWRWRNVLN� HWNLOHULQLQ� GH÷HUOHQGL�
ULOGL÷L� ELU� WH]� oDOÕúPDVÕQGD�077�PHWRGX\OD� ��� YH� ��� VDDW�
PDUX]� EÕUDNPD� V�UHOHUL� VRQXQGD� VRO�V\RQODUÕQ� VLWRWRNVLN�
|]HOOLNOHUL�LQFHOHQPLúWLU��7HVW�HGLOHQ�VRO�V\RQODUÕQ�WRNVLVLWHVL�
NRQWURO�JUXEXQD�J|UH�DQODPOÕ�GHUHFHGH�\�NVHN�EXOXQPXúWXU�
YH�%LR3XUH�07$'����YH����VDDW�X\JXODPD�V�UHOHUL�VRQXQGD�
HQ�D]�K�FUH�FDQOÕOÕ÷ÕQÕ�J|VWHULUNHQ��HQ�ID]OD�K�FUH�FDQOÕOÕ÷Õ����
VDDW� VRQXQGD� ('7$�� ��� VDDW� VRQXQGD� LVH� 1D2&O� PDWHU��
\DOLQGH� EXOXQPXúWXU� ������ %X� oDOÕúPDODUD� SDUDOHO� RODUDN�
EL]LP� oDOÕúPDPÕ]GD� GD�('7$��1D2&O��%LR3XUH�07$'�YH�
('7$� LoHULNOL� 5RFDQDO� YH� 6PHDU&OHDU� JUXSODUÕQGD� K�FUH�
FDQOÕOÕ÷ÕQÕQ�|QHPOL�GHUHFHGH�D]DOGÕ÷Õ�WHVSLW�HGLOPLúWLU����

5RFDQDO� LUULJDV\RQ� VRO�V\RQX� NRUX\XFX� IHQRNVLHWDQRO��
DQWLPLNUREL\DO� EHQ]HWRQ\XP�NORU�U� YH�('7$� LoHUPHNWHGLU��
7DQDND� YH� DUN�� ����� KHSDWREODVWRPD�*�� K�FUHOHUL� �]HULQGH�
IHQRNVLHWDQRO�Q� \�NVHN� VLWRWRNVLN� HWNLVL� ROGX÷XQX�
ELOGLUPLúWLU�� $\UÕFD�� 6UHHYLG\D� YH� DUN�� ����� EHQ]HWRQ\XP�

NORU�U�Q� EDOÕN� ODUYDODUÕQGD� Q|URWRNVLVLWH\H� VHEHS� ROGX÷XQX�
ELOGLUPLúWLU���%X�ELOJLOHU�ÕúÕ÷ÕQGD�5RFDQDO�VRO�V\RQXQXQ�W�P�
NRQVDQWUDV\RQODUGD� WRNVLN� HWNL� J|VWHUPHVLQLQ� VHEHEL� RODUDN�
LoHUL÷LQGHNL� WRNVLN� ROGX÷X� ELOLQHQ� IHQRNVLHWDQRO��
EHQ]HWRQ\XP�NORU�U�YH�('7$�ELOHúLNOHUL�J|VWHULOHELOLU�
%LR3XUH�07$'�|QHPOL�ELU�PHGLNDPHQW�RODUDN�NDEXO�HGLOHEL�
OHFHN� úHNLOGH� GHQWLQGHQ� HPLOLU� YH� \DYDú� \DYDú� VDOÕQÕU��
(QGRGRQWLGH� NXOODQÕODQ� ED]Õ� PDWHU\DOHULQ� /���� IDUH� ILEUR�
EODVW� K�FUHOHUL� �]HULQH� VLWRWRNVLN� |]HOOLNOHUL� NDUúÕODúWÕUÕOPÕú�
YH� %LR3XUH� 07$'¶QLQ� ������ 1D2&O�� |MHQRO�� ��� +�2���
3HULGH[��&D�2+���YH�('7$¶GDQ�GDKD�D]� WRNVLN�ROGX÷X�ELO��
GLULOPLúWLU��%X�oDOÕúPDGD�EL]LP�oDOÕúPDPÕ]GDQ�IDUNOÕ�RODUDN�
������� ������ YH� ������ 1D2&O¶GHQ� GDKD� ID]OD� VLWRWRNVLN�
ROGX÷X�EXOXQPXúWXU�������3DSSHQ�YH�DUN�������IDUNOÕ�úHODV\RQ�
DMDQODUÕQÕQ� �%LR3XUH� 07$'�� 7HWUDFOHDQ�� ('7$� YH� 6PHDU�
&OHDU�� IDUH� SHULWRQHDO� PDNURIDMODUÕ� LOH� WHPDVÕ� VRQUDVÕQGD�
VDOÕQDQ� QLWULWRNVLW� NRQVDQWUDV\RQX� |Oo�P�\OH� EHOLUOHGLNOHUL�
SUR�LQIODPDWXDU�HWNL�GH÷HUOHQGLUPHVLQGH��%LR3XUH�07$'�HQ�
G�ú�N�ROPDN��]HUH�GDKD�VRQUD�VÕUDVÕ\OD�7HWUDFOHDQ��('7$�YH�
6PHDU&OHDU¶LQ� SUR�LQIODPDWXDU� |]HOOLN� J|VWHUGL÷LQL� WHVSLW�
HWPLúOHUGLU��=KDQJ�YH�DUN�������\DSWÕNODUÕ�ELU�oDOÕúPDGD��/����
IDUH�ILEUREODVW�K�FUHOHUL��]HULQH�%LR3XUH�07$'�LOH���IDUNOÕ�
NRQVDQWUDV\RQGDNL���µO�N�+�2�������('7$�YH������µOLN�
1D2&O¶QLQ� VLWRWRNVLVLWHVLQL� NDUúÕODúWÕUPÕúODUGÕU�� 6RQXoWD�
%LR3XUH� 07$'�� ������ 1D2&O�� ���� ('7$� YH� ���
+�2�¶GHQ�GDKD�D]�VLWRWRNVLN�HWNL�J|VWHULUNHQ���������������
����¶OLN�1D2&O¶GHQ�LVH�GDKD�VLWRWRNVLN�EXOXQPXúWXU��<DVXGD�
YH� DUN�� ����� %LR3XUH� 07$'¶QLQ� 0&�7�� YH� SHULRGRQWDO�
OLJDPHQW�K�FUHOHUL��]HULQGH�+�2���1D2&O��('7$�YH�.+*¶D�
NÕ\DVOD� GDKD� D]� WRNVLN� |]HOOLNWH� ROGX÷XQX� ELOGLUPLúOHUGLU��
.DUNHKDEDGL� YH� DUN�� ����� \DSWÕNODUÕ� LQ� YLWUR� oDOÕúPDGD�
%LR3XUH�07$'��('7$��.+*�YH�4PL[¶LQ�LQVDQ�SHULRGRQWDO�
OLJDPHQW� K�FUHOHUL� �]HULQGH� WRNVLVLWHVLQL� GH÷HUOHQGLUGLNOHUL�
DUDúWÕUPDGD�%LR3XUH�07$'¶QLQ�HQ�G�ú�N�VLWRWRNVLN�|]HOOLN�
J|VWHUGL÷LQL� ELOGLUPLúOHUGLU�� dDOÕúPDPÕ]GD� IDUNOÕ� RODUDN�
6PHDU&OHDU�YH�.+*�VRO�V\RQODUÕ�%LR3XUH�07$'
GHQ�GDKD�
\�NVHN�K�FUH�FDQOÕOÕN�GH÷HUOHUL�J|VWHUPLúOHUGLU�

+�2���HQGRGRQWLGH�X]XQ�]DPDQGÕU�\ÕNDPD�VRO�V\RQX�RODUDN�
NXOODQÕODQ�ELU�EDúND�GH]HQIHNWDQGÕU��dDOÕúPDPÕ]ÕQ�VRQXoODUÕ�
QD�J|UH�|QHPOL�GHUHFHGH�VLWRWRNVLN�HWNL�J|VWHUGL÷L�EHOLUOHQPLú�
RODQ�+�2�¶QLQ��EDNWHUL��YLU�V�YH�PD\DODUD�NDUúÕ�HWNLOL�ROGX÷X�
DQFDN� DQWLEDNWHUL\HO� HWNLQOL÷L� ]D\ÕI� ROGX÷X� ELOLQPHNWHGLU�
������ 6RQ� G|QHPOHUGH� VRQROL]�� IRWROL]� YH� XOWUDVRQ� JLEL�
\|QWHPOHU� LOH� G�ú�N� GR]OX�+�2�µQLQ� LoHULVLQGHNL� KLGURNVLO�
UDGLNDOOHULQL� DoÕ÷D�oÕNDUÕODUDN�DQWLEDNWHUL\HO�|]HOOL÷L�JHOLúWL��
ULOPH\H� oDOÕúÕOPDNWDGÕU� ��������� %X� oDOÕúPDQÕQ� VRQXoODUÕQD�
J|UH� KHU� QH� NDGDU� NRQVDQWUDV\RQX� G�ú�U�OVH� GH� WRNVLN�
|]HOOL÷LQL�NRUXGX÷X�V|\OHQHELOLU�
.+*�S+� GHUHFHVL� �������� FLYDUÕQGD� RODQ� YH� \DYDú� VDOÕQDQ��
WRNVLVLWHVL�G�ú�N�YH�JHQLú�VSHNWUXPOX�DQWLPLNUREL\DO�NDW\RQ�
LN�ELU�PROHN�OG�U��dR÷XQOXNOD�JOXNRQDW��GLJOXNRQDW��DVHWDW�YH�
KLGURNORUDW�IRUPODUÕ�NXOODQÕOPDNWDGÕU�o�QN��VWDELO�KDOL�WX]GXU�
��������� .+*� PROHN�O�� PDQWDUODU�� IDN�OWDWLI� DQDHURE� YH�
DHUREODU��JUDP�����YH�JUDP�����RUJDQL]PDODU��OLSRILOLN�YLU�VOHU��
EDNWHUL\HO�VSRUODU�YH�GHUPDWRILWOHU��]HULQGH�ROGXNoD�HWNLOLGLU�
��������� .+*¶ÕQ� DNWLYLWHVL� RUJDQLN� PDGGH� YDUOÕ÷ÕQGD�
D]DOPDNWDGÕU� ������ %X�PROHN�O� L\L� ELU� DQWLYLUDO� GH÷LOGLU� YH�

VDGHFH� \D÷� NDSOÕ� ]DUODUÕ� RODQ� YLU�VOHUH� NDUúÕ� HWNLOLGLU� ������
.+*� D\QÕ� ]DPDQGD� KLGURNVLDSDWLWH� YH� \XPXúDN� GRNXODUD�
ED÷ODQDELOPHNWH� YH� E|\OHFH�� EX� GRNXODUÕQ� HOHNWULNVHO�
DODQODUÕQÕ� EDNWHUL� WXWXQPDVÕQÕ� |QOH\HFHN� úHNLOGH� GH÷LúLPH�
X÷UDWPDNWDGÕU� ������(QGRGRQWLN� WHGDYLGH�\ÕNDPD�VRO�V\RQX�
RODUDN�.+*¶ÕQ�GH]DYDQWDMÕ��SXOSD�GRNXVXQX�o|]HPHPHVLGLU�
������<DSÕODQ�ELU�oDOÕúPDQÕQ�VRQXoODUÕQD�J|UH�.+*¶ÕQ�LQVDQ�
GLúHWL�K�FUHOHUL��]HULQH�WRNVLN�SRWDQVL\HOLQLQ�LoHUL÷LQH��PDUX]�
EÕUDNPD� GR]X� YH� V�UHVLQH� ED÷OÕ� ROGX÷X� J|U�OP�úW�U� ������
.+*�X\JXODQGÕ÷Õ�GRNX��VW�QGH�X]XQ�G|QHPOL�WRNVLN�HWNLOHUH�
\RO� DoPDPÕú� IDNDW� LQIODPDWXDU� FHYDED� \RO� DoPÕúWÕU��
dDOÕúPDPÕ]GD�.+*�JUXEXQXQ�VRQXoODUÕ�GH÷HUOHQGLULOGL÷LQGH�
NRQVDQWUDV\RQD�J|UH�WRNVLN�HWNLQLQ�GH÷LúPHGL÷L��W�P�NRQVDQ�
WUDV\RQODUÕQ� NRQWURO� JUXEXQD� J|UH� WRNVLN� HWNL� J|VWHUGL÷L�
DQFDN� HQ� G�ú�N� K�FUH� FDQOÕOÕ÷ÕQÕ����� ROGX÷X� GL÷HU�PDWHU��
\DOOHUH� J|UH� GDKD� D]� WRNVLN� HWNL� J|VWHUGL÷L� EXOXQPXúWXU��
øVWDWLVWLNVHO�RODUDN�GH÷HUOHQGLULOGL÷LQGH�&+;�JUXEX��6PHDU�
&OHDU�JUXEX�LOH�EHQ]HU�LNHQ�GL÷HU�W�P�JUXSODUGDQ�IDUNOÕGÕU��

SONUÇLAR
%X� oDOÕúPDQÕQ� VRQXoODUÕQD� J|UH�� W�P� \ÕNDPD� VRO�V\RQODUÕ�
IDUNOÕ� GHUHFHOHUGH� VLWRWRNVLN� HWNLOHU� J|VWHUPLúWLU�� (Q� G�ú�N�
K�FUH� FDQOÕOÕ÷Õ� +�2��� ('7$� YH� 1D2&O� JUXSODUÕQGD� WHVSLW�
HGLOPLúWLU��$QWLEDNWHUL\HO� HWNLVL� RODQ� EX� \ÕNDPD� VRO�V\RQ�
ODUÕQÕQ�Y�FXW�GRNXODUÕ�LoLQ�WDPDPHQ�LQHUW�ROPDVÕ�EHNOHQHPH]�
DQFDN�HQ�D]�NRQVDQWUDV\RQGD�HQ�NÕVD�V�UHGH�\HWHUOL�DQWLEDN�
WHUL\HO�HWNL�J|VWHUHQ�PDWHU\DOOHULQ�WHUFLK�HGLOPHVL�|QHPOLGLU�

(WLN�.RPLWH�2QD\Õ��
dDOÕúPD� K�FUH� N�OW�U�� oDOÕúPDVÕ� ROGX÷XQGDQ� KHUKDQJL� ELU�
FDQOÕ\D�]DUDU�YHULOPHPLúWLU��%X�VHEHSOH�HWLN�NXUXO�NDUDUÕ�YH�
KDVWD�RQDPÕ�DOÕQPDPÕúWÕU�

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

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

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

%�\�N|]HU�g]NDQ�+��YH�DUN� $NG�7ÕS�'�����������

���



ÖZ 
Amaç: 
.|N� NDQDOODUÕQÕQ� \ÕNDQPDVÕ�� NDQDO� WHGDYLVLQLQ� EDúDUÕOÕ� RODELOPHVL� LoLQ� X\JXODQDQ� HQ� |QHPOL�
EDVDPDNODUGDQ�ELULGLU��8\JXODQDQ�EX� LúOHP�VÕUDVÕQGD�N|N�GHQWLQL�YH�GLúLQ�SHULDSLNDO�GRNXODUÕ�
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&KLFDJR��,/��86$��NXOODQÕODUDN�\DSÕOGÕ��6KDSLUR�:LON�WHVWL�LOH�
YHULOHULQ� KRPRMHQLWHVL� GH÷HUOHQGLULOGL�� 1HJDWLI� NRQWURO�
JUXEXQXQ�FDQOÕOÕN�\�]GHVL�����¶H�HúLWOHQGL��'HQH\�JUXSODUÕ�
LOH� NRQWURO� JUXEX� FDQOÕOÕN� \�]GHOHUL� DUDVÕQGDNL� IDUNODU�
2QH�ZD\�$129$�YH�SRVW�KRF�7XNH\
V�+6'�WHVWOHUL�LOH�LVWDWLV�
WLNVHO�RODUDN�GH÷HUOHQGLULOGL��%RQIHUURQL�G�]HOWPHVL�\DSÕOGÕ�

BULGULAR
+HU� JUXEXQ� DOWÕ� IDUNOÕ� NRQVDQWUDV\RQGDNL� K�FUH� FDQOÕOÕN�
GH÷HUL� RUWDODPDODUÕ� YH� VWDQGDUW� VDSPD�GH÷HUOHUL�7DEOR� ,,¶GH�
J|VWHULOPLúWLU��

Tablo II:� øUULJDV\RQ� VRO�V\RQODUÕQÕQ� �������������������������¶OLN� NRQVDQ��
WUDV\RQODUGDNL�6DRV���K�FUHOHULQLQ�FDQOÕOÕN�GH÷HUL�RUWDODPDODUÕ��

*UXS�LoL
�YH�JUXSODU�DUDVÕ

�IDUNODU��VW�NDUDNWHUOHU�LOH�EHOLUWLOPLúWLU��S�GH÷HUL�

��øUULJDV\RQ�VRO�V\RQODUÕQÕQ�NRQVDQWUDV\RQODU�DUDVÕ�NDUúÕODúWÕUPDVÕ��S�GH÷HUL�


��øUULJDV\RQ�VRO�V\RQODUÕQÕQ�JUXSODU�DUDVÕ�NDUúÕODúWÕUPDVÕ��D���%RQIHUURQL��
øUULJDV\RQ�VRO�V\RQ�NRQVDQWUDV\RQODUÕQÕQ�K�FUH�FDQOÕOÕ÷ÕQD�HWNLVLQLQ�JUXS�LoL�
IDUNOÕOÕNODUÕ��$���%RQIHUURQL��øUULJDV\RQ�VRO�V\RQ�NRQVDQWUDV\RQODUÕQÕQ�K�FUH�
FDQOÕOÕ÷ÕQD�HWNLVLQLQ�JUXSODU�DUDVÕ�IDUNOÕOÕNODUÕ�EHOLUWPHNWHGLU�

7HVW� HGLOHQ� \ÕNDPD� VRO�V\RQODUÕQÕQ� W�P� NRQVDQWUDV\RODUGD�
NRQWURO� JUXEX� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� 6D26��� K�FUHOHUL�
�]HULQH� VLWRWRNVLN� HWNLOHUL� ROGX÷X� J|]OHQPLúWLU� �S� ��������
0DWHU\DOOHULQ� K�FUH� FDQOÕOÕN� GH÷HUOHUL� DUDVÕQGD� \�]GHVHO�
RODUDN�DQODPOÕ�ELU�IDUN�ROGX÷X�J|U�OP�úW�U��S���������

6PHDU&OHDU�YH�.+*�JUXSODUÕ�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�ELU�
IDUN� J|]OHQPHPLúWLU�� $QFDN�� EX� JUXSODU� LOH� GL÷HU� JUXSODU�
�5RFDQDO��%LR3XUH�07$'��+�2���('7$�YH�1D2&O��DUDVÕQ�
GDNL�IDUN�|QHPOL�EXOXQPXúWXU��%LR3XUH�07$'��+�2���('7$�
JUXSODUÕQGD� JUXS� LoL� IDUNOÕOÕNODU� WHVSLW� HGLOPLúWLU�� %LR3XUH�
07$'¶QLQ� ���� NRQVDQ�� WUDV\RQX� LOH� ����� YH� ����� NRQVDQ��
WUDV\RQODUÕ�� +�2�
LQ� ���� NRQVDQWUDV\RQX� LOH� ���� YH� �����
NRQVDQWUDV\RQODUÕ�� ('7$¶QÕQ���� NRQVDQWUDV\RQX� LOH� �����
NRQVDQWUDV\RQX� DUDVÕQGDNL� IDUN� LVWDWLVWLNVHO� RODUDN� |QHPOL�
EXOXQPXúWXU��

<):<1̪5)
%DúDUÕOÕ� ELU� N|N� NDQDO� WHGDYLVL� N|N� NDQDOÕQÕQ� PHNDQLN� YH�
NLP\DVDO� GHEULGPDQÕQ� HWNLOL� ELU� úHNLOGH� \DSÕODELOPHVLQH�
ED÷OÕGÕU��.|N�NDQDOODUÕQÕQ�\ÕNDQPDVÕ��NDQDO�WHGDYLVL�LúOHPLQLQ�
HQ�|QHPOL�EDVDPDNODUÕQGDQ�ELULGLU��$QFDN��EX�VÕUDGD�SHULDSL�
NDO�GRNXODUD�]DUDU�YHULOPHPHOLGLU��<ÕNDPD�VÕUDVÕQGD�SHULDSL�
NDO� GRNXODUD� VRO�V\RQ� WDúPD\DFDN� úHNLOGH� GLNNDWOL� oDOÕúÕO�
PDOÕGÕU��%X�QHGHQOH�EL\RX\XPOX�YH�G�ú�N�NRQVDQWUDV\RQGD�
GD� DQWLEDNWHUL\HO� HWNLQOLN� J|VWHUHELOHFHN� PDWHU\DOOHU� WHUFLK�
HGLOPHOLGLU��%X�oDOÕúPDQÕQ�VRQXoODUÕQD�J|UH��|QJ|U�OHQ�VÕIÕU�
KLSRWH]�UHGGHGLOGL�YH�HQ�G�ú�N�K�FUH�FDQOÕOÕ÷Õ�+�2���('7$�
YH�1D2&O�JUXSODUÕQGD�J|]OHQLUNHQ�W�P�JUXSODU�NRQWURO�JUXEX�
LOH�NÕ\DVODQGÕ÷ÕQGD�VLWRWRNVLN�HWNL�J|VWHUPLúWLU�
'Lú� KHNLPOL÷LQGH�NXOODQÕODQ�EL\RPDWHU\DOOHULQ� VLWRWRNVLVLWH��
OHULQLQ� DUDúWÕUÕOPDVÕ� oRN� NDSVDPOÕ� YH� NDUPDúÕN� oDOÕúPDODU�
JHUHNWLUPHNWHGLU�o�QN��ELUoRN�IDUNOÕ�LVWHQPH\HQ�GRNX�FHYDS�
ODUÕ�JHOLúHELOLU��,Q�YLWUR�K�FUH�N�OW�U���KD\YDQ�YH�LQVDQ�GHQH\�
G�]HQHNOHULQGH� GHQWDO� PDWHU\DOOHULQ� QHGHQ� RODELOHFH÷L�
VLVWHPLN�� ORNDO�� DOOHUMLN� YH� GL÷HU� UHDNVL\RQODU� �PXWDMHQLWH�
JLEL�� GH÷HUOHQGLULOPHNWH� YH� WHVW� HGLOHQ� GHQWDO�PDWHU\DOOHULQ�
EL\RX\XPOXOXNODUÕ�KDNNÕQGD�ELOJL�VDKLEL�ROXQDELOPHNWHGLU��,Q�
YLWUR� K�FUH� N�OW�U�� VLWRWRNVLVLWH� GHQH\OHUL� J�YHQLOLU�� WHNUDU�
HGLOHELOLU��WHVW�NRúXOODUÕ�NRQWURO�HGLOHELOLU��EDVLW�YH�NÕVD�V�UHGH�
VRQXo�YHUHQ�ELU�\|QWHPGLU� ���������$QFDN� WHVW�SURVHG�UOHUL��
PDUX]� NDOPD� NRúXOODUÕ� YH\D� NXOODQÕODQ� K�FUH� GL]LVL� JLEL�
GHQH\VHO�SDUDPHWUHOHU�GHQWDO�PDWHU\DOOHULQ�VLWRWRNVLVLWHVLQLQ�
GH÷HUOHQGLULOPHVLQL�HWNLOH\HELOPHNWHGLU�� ,Q�YLWUR�RODUDN�HOGH�
HGLOHQ� EX� VRQXoODU�� oHYUHVHO�� NRQDNoÕ� ED÷ÕúÕNOÕ÷Õ�� NDQ�
GRODúÕPÕ��S+�YH�HQ]LPOHU�QHGHQL\OH�Y�FXW�RUWDPÕQGD�IDUNOÕOÕN�
J|VWHUHELOLU���������

dDOÕúPDPÕ]GD�K�FUH�FDQOÕOÕ÷Õ�KÕ]OÕ�NRORULPHWULN�ELU�WHVW�RODQ�
077�WHVWL�LOH�|Oo�OP�úW�U��%X�WHVWLQ�\ÕNDPD�VRO�V\RQODUÕQÕQ�
EL\RORMLN�|]HOOLNOHULQL�EHOLUOHPHN� LoLQ�JHoHUOL�YH�GX\DUOÕ�ELU�
\|QWHP�ROGX÷X� EHOLUWLOPLúWLU� ������077� WHVWLQGH� VDUÕ� UHQNOL�
WHWUD]RO\XP� WX]X�PLWRNRQGUL\DO� GHKLGURMHQD]� LOH� o|]�QPH]�
PRU�IRUPD]DQ�ELOHúL÷LQH�G|Q�ú�U��$EVRUEDQV�\ROX�LOH�|Oo�P�
\DSÕODELOPHVL� LoLQ� IRUPD]DQÕQ� o|]�OHELOPHVL� JHUHNOLGLU��
%XQXQ� LoLQ� GLPHWLO� V�OIRNVLW� YH� L]RSURSDQRO� NXOODQÕOÕU��
d|]�QHQ�IRUPD]DQÕQ�����QP�GDOJD�ER\XQGD�IRWRVSHNWURPHWUL�
\ROX� LOH� |Oo�P�� \DSÕOÕU��7HWUD]RO\XP� ELOHúLNOHULQLQ� LQGLUJH�
QHUHN�IRUPD]DQ�ELOHúL÷LQH�G|Q�úPHOHUL�PLWRNRQGUL\DO�DNWLYL�
WH� LOH� ROXU� NL� EXQGDQ� GROD\Õ� |O�� K�FUHOHU� EX� WHSNLPH\L�
JHUoHNOHúWLUHPH]�������
1D2&O��NROD\�HOGH�HGLOHELOPHVL��XFX]�ROPDVÕ��RUJDQLN�GRNX�
o|]�F��|]HOOL÷L�� DQWLVHSWLN�ROPDVÕ��G�ú�N�\�]H\�JHULOLPL� LOH�
GHQWLQ�GXYDUODUÕQD�NROD\FD�GLII�]H�RODELOPHVL�JLEL�QHGHQOHUOH�

KDOHQ� HQ� oRN� WHUFLK� HGLOHQ� \ÕNDPD� VRO�V\RQXGXU� ���������
1D2&O�DONDOL�ELU�VRO�V\RQGXU�YH�NLP\DVDO�RODUDN�GDKD�VWDELO�
ROPDVÕQÕ� VD÷OD\DQ�S+¶VÕ� JHQHOOLNOH� ������ FLYDUÕQGDGÕU� ������
/LWHUDW�UGH��LGHDO�1D2&O�NRQVDQWUDV\RQX�LOH�LOJLOL�KHQ�]�ELU�
ILNLU� ELUOL÷LQH� YDUÕODPDPÕúWÕU�� *HQHO� RODUDN� HQGRGRQWLN�
WHGDYLOHUGH������LOH�������DUDVÕ�GH÷LúHQ�NRQVDQWUDV\RQODUGD�
NXOODQÕPÕ� WHUFLK�HGLOPHNWHGLU� ������%LU�oDOÕúPD\D�J|UH��N|N�
NDQDOODUÕQGD������ YH���� RUDQÕQGD�1D2&O� NXOODQÕOGÕ÷ÕQGD��
EDNWHUL�G�]H\OHULQGH�ND\GD�GH÷HU�ELU�D]DOPD�ROPXúWXU�������
%DúND� ELU� oDOÕúPDGD�����
WH� 1D2&O� NXOODQÕODUDN� NHPRPH�
NDQLN� HQGRGRQWLN� úHNLOOHQGLUPHGHQ� VRQUD� N|N� NDQDOÕQÕQ�
EDNWHUL\HO� oHúLWOLOL÷L� |QHPOL� |Oo�GH� D]DOPÕúWÕU� ������
dDOÕúPDPÕ]GD�WHVW�HGLOHQ���IDUNOÕ�NRQVWUDV\RQGDQ�HQ�\�NVHN�
WH� HQ� G�ú�N� K�FUH� FDQOÕOÕ÷Õ� J|]OHQLUNHQ�� HQ� G�ú�N� NRQVDQ��
WUDV\RQ�RODQ�����
OLN�NRQVDQWUDV\RQGD�ELOH�|QHPOL�GHUHFHGH�
WRNVLN� HWNL� ROXúWX÷X� J|U�OP�úW�U�� 1D2&O� PDWHU\DOLQLQ� WHVW�
HGLOHQ� W�P� NRQVDQWUDV\RQODUÕ� DUDVÕQGD� WRNVLVLWH� DoÕVÕQGDQ�
DQODPOÕ�ELU� IDUN�ROPDGÕ÷Õ�J|U�OP�úW�U��dDOÕúPDPÕ]D�EHQ]HU�
RODUDN��=KDQJ�YH�DUN�������\DSWÕNODUÕ�DUDúWÕUPDGD�1D2&O¶QLQ�
NRQVDQWUDV\RQX�LOH�WRNVLVLWHVL�DUDVÕQGD�GR÷UX�RUDQWÕOÕ�ELU�LOLúNL�
ROGX÷XQX� J|UP�úOHUGLU�� dRN� VD\ÕGD� ROJX� ELOGLULPLQGH�
1D2&O¶QLQ� GD\DQÕOPD]� D÷UÕODUOD� NDUDNWHUL]H�� SHULDSLNDO�
GRNXODU�� J|]��PDNVLOHU� VLQ�V� JLEL� oHYUH� GRNX� YH� RUJDQODUOD�
WHPDVÕ� VRQXFX� JHOLúHQ�� úLGGHWOL� GRNX� \ÕNÕPODUÕ� UDSRU� HGLO��
PLúWLU� ������������$UDúWÕUPDFÕODU�1D2&O¶QLQ� LVWHQPH\HQ� EX�
HWNLOHULQL�HQ�D]D�LQGLUPHN�LoLQ�HWNLOL�ROGX÷X�ELOLQHQ�����������
DUDVÕQGDNL�NRQVDQWUDV\RQODU�\HULQH�oRN�GDKD�G�ú�N�NRQVDQ��
WUDV\RQODUÕQÕQ�NXOODQÕOPDVÕQÕ�|QHUPLúOHUGLU����������

%L]LP�oDOÕúPDPÕ]�GD�EX�EXOJXODUÕ�GHVWHNOHPHNWHGLU��$QFDN��
1D2&O¶QLQ� G�ú�N� NRQVDQWUDV\RQODUGD� LUULWH� HGLFL� YH�
VLWRWRNVLN�|]HOOLNOHUL�D]DOÕUNHQ�GRNX�o|]�F��YH�DQWLEDNWHUL\HO�
HWNLOHULQLQ�GH�DQODPOÕ�GHUHFHGH�G�úW�÷��ELOGLULOPLúWLU���������
('7$�VPHDU� WDEDNDVÕQÕ�RUWDGDQ�NDOGÕUÕU��GHQWLQL�GH]HQIHNWH�
HGHU�YH�UHMHQHUDWLI� WHGDYLGH�GHQWLQGHQ�E�\�PH�IDNW|UOHULQLQ�
VDOÕQÕPÕQÕ� VD÷OD\DUDN�EL\R\DUDUODQÕPÕQÕ� DUWWÕUÕU� ������6HUSHU�
YH�DUN����������µOLN�('7$�YH���µOLN�1D2&O�VLWRWRNVLVLWHVLQL�
/����K�FUHOHULQL�YH�077�\|QWHPLQL�NXOODQDUDN�GH÷HUOHQGLU��
GLNOHUL� oDOÕúPDGD� ('7$� VRO�V\RQXQXQ� HQ� ID]OD� VLWRWRNVLN�
HWNL\L� J|VWHUGL÷LQL� ELOGLUPLúOHUGLU��1D2&O��%LR3XUH�07$'��
6PHDU&OHDU� YH� ('7$
QÕQ� VLWRWRNVLN� HWNLOHULQLQ� GH÷HUOHQGL�
ULOGL÷L� ELU� WH]� oDOÕúPDVÕQGD�077�PHWRGX\OD� ��� YH� ��� VDDW�
PDUX]� EÕUDNPD� V�UHOHUL� VRQXQGD� VRO�V\RQODUÕQ� VLWRWRNVLN�
|]HOOLNOHUL�LQFHOHQPLúWLU��7HVW�HGLOHQ�VRO�V\RQODUÕQ�WRNVLVLWHVL�
NRQWURO�JUXEXQD�J|UH�DQODPOÕ�GHUHFHGH�\�NVHN�EXOXQPXúWXU�
YH�%LR3XUH�07$'����YH����VDDW�X\JXODPD�V�UHOHUL�VRQXQGD�
HQ�D]�K�FUH�FDQOÕOÕ÷ÕQÕ�J|VWHULUNHQ��HQ�ID]OD�K�FUH�FDQOÕOÕ÷Õ����
VDDW� VRQXQGD� ('7$�� ��� VDDW� VRQXQGD� LVH� 1D2&O� PDWHU��
\DOLQGH� EXOXQPXúWXU� ������ %X� oDOÕúPDODUD� SDUDOHO� RODUDN�
EL]LP� oDOÕúPDPÕ]GD� GD�('7$��1D2&O��%LR3XUH�07$'�YH�
('7$� LoHULNOL� 5RFDQDO� YH� 6PHDU&OHDU� JUXSODUÕQGD� K�FUH�
FDQOÕOÕ÷ÕQÕQ�|QHPOL�GHUHFHGH�D]DOGÕ÷Õ�WHVSLW�HGLOPLúWLU����

5RFDQDO� LUULJDV\RQ� VRO�V\RQX� NRUX\XFX� IHQRNVLHWDQRO��
DQWLPLNUREL\DO� EHQ]HWRQ\XP�NORU�U� YH�('7$� LoHUPHNWHGLU��
7DQDND� YH� DUN�� ����� KHSDWREODVWRPD�*�� K�FUHOHUL� �]HULQGH�
IHQRNVLHWDQRO�Q� \�NVHN� VLWRWRNVLN� HWNLVL� ROGX÷XQX�
ELOGLUPLúWLU�� $\UÕFD�� 6UHHYLG\D� YH� DUN�� ����� EHQ]HWRQ\XP�

NORU�U�Q� EDOÕN� ODUYDODUÕQGD� Q|URWRNVLVLWH\H� VHEHS� ROGX÷XQX�
ELOGLUPLúWLU���%X�ELOJLOHU�ÕúÕ÷ÕQGD�5RFDQDO�VRO�V\RQXQXQ�W�P�
NRQVDQWUDV\RQODUGD� WRNVLN� HWNL� J|VWHUPHVLQLQ� VHEHEL� RODUDN�
LoHUL÷LQGHNL� WRNVLN� ROGX÷X� ELOLQHQ� IHQRNVLHWDQRO��
EHQ]HWRQ\XP�NORU�U�YH�('7$�ELOHúLNOHUL�J|VWHULOHELOLU�
%LR3XUH�07$'�|QHPOL�ELU�PHGLNDPHQW�RODUDN�NDEXO�HGLOHEL�
OHFHN� úHNLOGH� GHQWLQGHQ� HPLOLU� YH� \DYDú� \DYDú� VDOÕQÕU��
(QGRGRQWLGH� NXOODQÕODQ� ED]Õ� PDWHU\DOHULQ� /���� IDUH� ILEUR�
EODVW� K�FUHOHUL� �]HULQH� VLWRWRNVLN� |]HOOLNOHUL� NDUúÕODúWÕUÕOPÕú�
YH� %LR3XUH� 07$'¶QLQ� ������ 1D2&O�� |MHQRO�� ��� +�2���
3HULGH[��&D�2+���YH�('7$¶GDQ�GDKD�D]� WRNVLN�ROGX÷X�ELO��
GLULOPLúWLU��%X�oDOÕúPDGD�EL]LP�oDOÕúPDPÕ]GDQ�IDUNOÕ�RODUDN�
������� ������ YH� ������ 1D2&O¶GHQ� GDKD� ID]OD� VLWRWRNVLN�
ROGX÷X�EXOXQPXúWXU�������3DSSHQ�YH�DUN�������IDUNOÕ�úHODV\RQ�
DMDQODUÕQÕQ� �%LR3XUH� 07$'�� 7HWUDFOHDQ�� ('7$� YH� 6PHDU�
&OHDU�� IDUH� SHULWRQHDO� PDNURIDMODUÕ� LOH� WHPDVÕ� VRQUDVÕQGD�
VDOÕQDQ� QLWULWRNVLW� NRQVDQWUDV\RQX� |Oo�P�\OH� EHOLUOHGLNOHUL�
SUR�LQIODPDWXDU�HWNL�GH÷HUOHQGLUPHVLQGH��%LR3XUH�07$'�HQ�
G�ú�N�ROPDN��]HUH�GDKD�VRQUD�VÕUDVÕ\OD�7HWUDFOHDQ��('7$�YH�
6PHDU&OHDU¶LQ� SUR�LQIODPDWXDU� |]HOOLN� J|VWHUGL÷LQL� WHVSLW�
HWPLúOHUGLU��=KDQJ�YH�DUN�������\DSWÕNODUÕ�ELU�oDOÕúPDGD��/����
IDUH�ILEUREODVW�K�FUHOHUL��]HULQH�%LR3XUH�07$'�LOH���IDUNOÕ�
NRQVDQWUDV\RQGDNL���µO�N�+�2�������('7$�YH������µOLN�
1D2&O¶QLQ� VLWRWRNVLVLWHVLQL� NDUúÕODúWÕUPÕúODUGÕU�� 6RQXoWD�
%LR3XUH� 07$'�� ������ 1D2&O�� ���� ('7$� YH� ���
+�2�¶GHQ�GDKD�D]�VLWRWRNVLN�HWNL�J|VWHULUNHQ���������������
����¶OLN�1D2&O¶GHQ�LVH�GDKD�VLWRWRNVLN�EXOXQPXúWXU��<DVXGD�
YH� DUN�� ����� %LR3XUH� 07$'¶QLQ� 0&�7�� YH� SHULRGRQWDO�
OLJDPHQW�K�FUHOHUL��]HULQGH�+�2���1D2&O��('7$�YH�.+*¶D�
NÕ\DVOD� GDKD� D]� WRNVLN� |]HOOLNWH� ROGX÷XQX� ELOGLUPLúOHUGLU��
.DUNHKDEDGL� YH� DUN�� ����� \DSWÕNODUÕ� LQ� YLWUR� oDOÕúPDGD�
%LR3XUH�07$'��('7$��.+*�YH�4PL[¶LQ�LQVDQ�SHULRGRQWDO�
OLJDPHQW� K�FUHOHUL� �]HULQGH� WRNVLVLWHVLQL� GH÷HUOHQGLUGLNOHUL�
DUDúWÕUPDGD�%LR3XUH�07$'¶QLQ�HQ�G�ú�N�VLWRWRNVLN�|]HOOLN�
J|VWHUGL÷LQL� ELOGLUPLúOHUGLU�� dDOÕúPDPÕ]GD� IDUNOÕ� RODUDN�
6PHDU&OHDU�YH�.+*�VRO�V\RQODUÕ�%LR3XUH�07$'
GHQ�GDKD�
\�NVHN�K�FUH�FDQOÕOÕN�GH÷HUOHUL�J|VWHUPLúOHUGLU�

+�2���HQGRGRQWLGH�X]XQ�]DPDQGÕU�\ÕNDPD�VRO�V\RQX�RODUDN�
NXOODQÕODQ�ELU�EDúND�GH]HQIHNWDQGÕU��dDOÕúPDPÕ]ÕQ�VRQXoODUÕ�
QD�J|UH�|QHPOL�GHUHFHGH�VLWRWRNVLN�HWNL�J|VWHUGL÷L�EHOLUOHQPLú�
RODQ�+�2�¶QLQ��EDNWHUL��YLU�V�YH�PD\DODUD�NDUúÕ�HWNLOL�ROGX÷X�
DQFDN� DQWLEDNWHUL\HO� HWNLQOL÷L� ]D\ÕI� ROGX÷X� ELOLQPHNWHGLU�
������ 6RQ� G|QHPOHUGH� VRQROL]�� IRWROL]� YH� XOWUDVRQ� JLEL�
\|QWHPOHU� LOH� G�ú�N� GR]OX�+�2�µQLQ� LoHULVLQGHNL� KLGURNVLO�
UDGLNDOOHULQL� DoÕ÷D�oÕNDUÕODUDN�DQWLEDNWHUL\HO�|]HOOL÷L�JHOLúWL��
ULOPH\H� oDOÕúÕOPDNWDGÕU� ��������� %X� oDOÕúPDQÕQ� VRQXoODUÕQD�
J|UH� KHU� QH� NDGDU� NRQVDQWUDV\RQX� G�ú�U�OVH� GH� WRNVLN�
|]HOOL÷LQL�NRUXGX÷X�V|\OHQHELOLU�
.+*�S+� GHUHFHVL� �������� FLYDUÕQGD� RODQ� YH� \DYDú� VDOÕQDQ��
WRNVLVLWHVL�G�ú�N�YH�JHQLú�VSHNWUXPOX�DQWLPLNUREL\DO�NDW\RQ�
LN�ELU�PROHN�OG�U��dR÷XQOXNOD�JOXNRQDW��GLJOXNRQDW��DVHWDW�YH�
KLGURNORUDW�IRUPODUÕ�NXOODQÕOPDNWDGÕU�o�QN��VWDELO�KDOL�WX]GXU�
��������� .+*� PROHN�O�� PDQWDUODU�� IDN�OWDWLI� DQDHURE� YH�
DHUREODU��JUDP�����YH�JUDP�����RUJDQL]PDODU��OLSRILOLN�YLU�VOHU��
EDNWHUL\HO�VSRUODU�YH�GHUPDWRILWOHU��]HULQGH�ROGXNoD�HWNLOLGLU�
��������� .+*¶ÕQ� DNWLYLWHVL� RUJDQLN� PDGGH� YDUOÕ÷ÕQGD�
D]DOPDNWDGÕU� ������ %X�PROHN�O� L\L� ELU� DQWLYLUDO� GH÷LOGLU� YH�

VDGHFH� \D÷� NDSOÕ� ]DUODUÕ� RODQ� YLU�VOHUH� NDUúÕ� HWNLOLGLU� ������
.+*� D\QÕ� ]DPDQGD� KLGURNVLDSDWLWH� YH� \XPXúDN� GRNXODUD�
ED÷ODQDELOPHNWH� YH� E|\OHFH�� EX� GRNXODUÕQ� HOHNWULNVHO�
DODQODUÕQÕ� EDNWHUL� WXWXQPDVÕQÕ� |QOH\HFHN� úHNLOGH� GH÷LúLPH�
X÷UDWPDNWDGÕU� ������(QGRGRQWLN� WHGDYLGH�\ÕNDPD�VRO�V\RQX�
RODUDN�.+*¶ÕQ�GH]DYDQWDMÕ��SXOSD�GRNXVXQX�o|]HPHPHVLGLU�
������<DSÕODQ�ELU�oDOÕúPDQÕQ�VRQXoODUÕQD�J|UH�.+*¶ÕQ�LQVDQ�
GLúHWL�K�FUHOHUL��]HULQH�WRNVLN�SRWDQVL\HOLQLQ�LoHUL÷LQH��PDUX]�
EÕUDNPD� GR]X� YH� V�UHVLQH� ED÷OÕ� ROGX÷X� J|U�OP�úW�U� ������
.+*�X\JXODQGÕ÷Õ�GRNX��VW�QGH�X]XQ�G|QHPOL�WRNVLN�HWNLOHUH�
\RO� DoPDPÕú� IDNDW� LQIODPDWXDU� FHYDED� \RO� DoPÕúWÕU��
dDOÕúPDPÕ]GD�.+*�JUXEXQXQ�VRQXoODUÕ�GH÷HUOHQGLULOGL÷LQGH�
NRQVDQWUDV\RQD�J|UH�WRNVLN�HWNLQLQ�GH÷LúPHGL÷L��W�P�NRQVDQ�
WUDV\RQODUÕQ� NRQWURO� JUXEXQD� J|UH� WRNVLN� HWNL� J|VWHUGL÷L�
DQFDN� HQ� G�ú�N� K�FUH� FDQOÕOÕ÷ÕQÕ����� ROGX÷X� GL÷HU�PDWHU��
\DOOHUH� J|UH� GDKD� D]� WRNVLN� HWNL� J|VWHUGL÷L� EXOXQPXúWXU��
øVWDWLVWLNVHO�RODUDN�GH÷HUOHQGLULOGL÷LQGH�&+;�JUXEX��6PHDU�
&OHDU�JUXEX�LOH�EHQ]HU�LNHQ�GL÷HU�W�P�JUXSODUGDQ�IDUNOÕGÕU��

SONUÇLAR
%X� oDOÕúPDQÕQ� VRQXoODUÕQD� J|UH�� W�P� \ÕNDPD� VRO�V\RQODUÕ�
IDUNOÕ� GHUHFHOHUGH� VLWRWRNVLN� HWNLOHU� J|VWHUPLúWLU�� (Q� G�ú�N�
K�FUH� FDQOÕOÕ÷Õ� +�2��� ('7$� YH� 1D2&O� JUXSODUÕQGD� WHVSLW�
HGLOPLúWLU��$QWLEDNWHUL\HO� HWNLVL� RODQ� EX� \ÕNDPD� VRO�V\RQ�
ODUÕQÕQ�Y�FXW�GRNXODUÕ�LoLQ�WDPDPHQ�LQHUW�ROPDVÕ�EHNOHQHPH]�
DQFDN�HQ�D]�NRQVDQWUDV\RQGD�HQ�NÕVD�V�UHGH�\HWHUOL�DQWLEDN�
WHUL\HO�HWNL�J|VWHUHQ�PDWHU\DOOHULQ�WHUFLK�HGLOPHVL�|QHPOLGLU�

(WLN�.RPLWH�2QD\Õ��
dDOÕúPD� K�FUH� N�OW�U�� oDOÕúPDVÕ� ROGX÷XQGDQ� KHUKDQJL� ELU�
FDQOÕ\D�]DUDU�YHULOPHPLúWLU��%X�VHEHSOH�HWLN�NXUXO�NDUDUÕ�YH�
KDVWD�RQDPÕ�DOÕQPDPÕúWÕU�

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

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

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

%�\�N|]HU�g]NDQ�+��YH�DUN�$NG�7ÕS�'�����������

���



5LFXFFL� '�� 6LTXHLUD� -)�� %LRILOPV� DQG� DSLFDO�
SHULRGRQWLWLV�� VWXG\� RI� SUHYDOHQFH� DQG� DVVRFLD�
WLRQ�ZLWK�FOLQLFDO�DQG�KLVWRSDWKRORJLF�ILQGLQJV��-�
(QGRG����������������������

%\VWURP�$��6XQGTYLVW�*��%DFWHULRORJLF�HYDOXD�
WLRQ� RI� WKH� HIILFDF\� RI� PHFKDQLFDO� URRW�FDQDO�
LQVWUXPHQWDWLRQ� LQ�HQGRGRQWLF� WKHUDS\��6FDQG�-�
'HQW�5HV���������������������

$ERX�5DVV�0��3LFFLQLQR�09��7KH�HIIHFWLYHQHVV�
RI�IRXU�FOLQLFDO�LUULJDWLRQ�PHWKRGV�RQ�WKH�UHPRY�
DO�RI�URRW�FDQDO�GHEULV��2UDO�6XUJ�2UDO�0HG�2UDO�
3DWKRO��������������������

3HWHUV�/%��:HVVHOLQN�35��%XLMV�-)��YDQ�:LQNHO�
KRII�$-��9LDEOH�EDFWHULD�LQ�URRW�GHQWLQDO�WXEXOHV�
RI�WHHWK�ZLWK�DSLFDO�SHULRGRQWLWLV��-�(QGRG��������
������������

1DLU� 31�� +HQU\� 6�� &DQR�9��9HUD� -��0LFURELDO�
VWDWXV� RI� DSLFDO� URRW� FDQDO� V\VWHP� RI� KXPDQ�
PDQGLEXODU� ILUVW� PRODUV� ZLWK� SULPDU\� DSLFDO�
SHULRGRQWLWLV� DIWHU� �RQH�YLVLW�� HQGRGRQWLF�
WUHDWPHQW��2UDO�6XUJ�2UDO�0HG�2UDO�3DWKRO�2UDO�
5DGLRO�(QGRG����������������������

0RKDPPDGL�=��$EERWW� 39��7KH�SURSHUWLHV� DQG�
DSSOLFDWLRQV�RI�FKORUKH[LGLQH�LQ�HQGRGRQWLFV��,QW�
(QGRG�-������������������������

=HKQGHU�0��5RRW�FDQDO�LUULJDQWV��-�(QGRG�������
����������������

0XUUD\�3(��)DUEHU�50��1DPHURZ�.1��.XWWOHU�
6�� *DUFLD�*RGR\� )�� (YDOXDWLRQ� RI� 0RULQGD�
FLWULIROLD� DV� DQ� HQGRGRQWLF� LUULJDQW�� -� (QGRG��
�������������������

(GG\� 56�� -R\FH� $3�� 5REHUWV� 6�� %X[WRQ� 7%��
/LHZHKU�)��$Q�LQ�YLWUR�HYDOXDWLRQ�RI�WKH�DQWLEDF�
WHULDO�HIILFDF\�RI�FKORULQH�GLR[LGH�RQ�(��IDHFDOLV�
LQ�ERYLQH�LQFLVRUV��-�(QGRG���������������������

'XQDYDQW� 75�� 5HJDQ� -'�� *OLFNPDQ� *1��
6RORPRQ� (6�� +RQH\PDQ� $/�� &RPSDUDWLYH�
HYDOXDWLRQ� RI� HQGRGRQWLF� LUULJDQWV� DJDLQVW�
(QWHURFRFFXV�IDHFDOLV�ELRILOPV��-�(QGRG��������
��������������

9DKDEL�6��1DMDIL�(��$OL]DGHK�6��,Q�YLWUR�DQWLPL�
FURELDO�HIIHFWV�RI� VRPH�KHUEDO�HVVHQFHV�DJDLQVW�
RUDO�SDWKRJHQV��-�0HG�3ODQWV�5HV���������������
�������

3LQKHLUR�(7��.DU\JLDQQL�/��$WWLQ�7��7KXUQKHHU�7��
$QWLEDFWHULDO� (IIHFW� RI� 6RGLXP� +\SRFKORULWH�
DQG� ('7$� LQ� &RPELQDWLRQ� ZLWK� +LJK�3XULW\�
1LVLQ� RQ� DQ� (QGRGRQWLF�OLNH� %LRILOP� 0RGHO��
$QWLELRWLFV�������������������
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'LRJXDUGL�0�� *LRLD� *'�� ,OOX]]L� *�� /DQHYH� (��
&RFFR� $�� 7URLDQR� *�� (QGRGRQWLF� LUULJDQWV��
'LIIHUHQW� PHWKRGV� WR� LPSURYH� HIILFDF\� DQG�
UHODWHG� SUREOHPV�� (XU� -� 'HQW��
�������������������

*DUFH]�$6��+DPEOLQ�05��0HWK\OHQH�%OXH�DQG�
+\GURJHQ�3HUR[LGH�IRU�3KRWRG\QDPLF�,QDFWLYD�
WLRQ�LQ�5RRW�&DQDO��$�1HZ�3URWRFRO�IRU�8VH�LQ�
(QGRGRQWLFV��(XU�(QGRG�-��������������������

7RUDELQHMDG�0��.KDGHPL�$$��%DEDJROL� -��&KR�
<��-RKQVRQ�:%��%R]KLORY�.��.LP�-��6KDEDKDQJ�
6��$�QHZ�VROXWLRQ�IRU�WKH�UHPRYDO�RI�WKH�VPHDU�
OD\HU��-�(QGRG��������������������

7RUDELQHMDG�0��&KR�<��.KDGHPL�$$��%DNODQG�
/.��6KDEDKDQJ�6��7KH�HIIHFW�RI�YDULRXV�FRQFHQ�
WUDWLRQV�RI�VRGLXP�K\SRFKORULWH�RQ�WKH�DELOLW\�RI�
07$'� WR� UHPRYH� WKH� VPHDU� OD\HU�� -� (QGRG��
������������������

/XL� -1��.XDK�+*��&KHQ�11��(IIHFW� RI�('7$�
ZLWK� DQG� ZLWKRXW� VXUIDFWDQWV� RU� XOWUDVRQLFV� RQ�
UHPRYDO� RI� VPHDU� OD\HU�� -� (QGRG�� ������
�������������

.KHGPDW� 6�� 6KRNRXKLQHMDG� 1�� &RPSDULVRQ� RI�
WKH� HIILFDF\� RI� WKUHH� FKHODWLQJ� DJHQWV� LQ� VPHDU�
OD\HU�UHPRYDO��-�(QGRG����������������������

*DLQRU� %-�� +RFNPDQ� '(��$QJOHQ� -2�� &KULV�
WHQVHQ�*��6LPSVRQ�:$��%HQ]DONRQLXP�FKORULGH��
D� SRWHQWLDO� GLVLQIHFWLQJ� LUULJDWLRQ� VROXWLRQ�� -�
2UWKRS�7UDXPD��������������������

3HURWWL� 6�� %LQ� 3�� &HFFKL� 5�� +\SRFKORULWH�
DFFLGHQW� GXULQJ� HQGRGRQWLF� WKHUDS\�ZLWK� QHUYH�
GDPDJH� ��$� FDVH� UHSRUW��$FWD� %LRPHG�� ������
������������

6HQ�%+��$NGHQL]�%*��'HQL]FL�$$��7KH�HIIHFW�RI�
HWK\OHQHGLDPLQH�WHWUDDFHWLF� DFLG� RQ� &DQGLGD�
DOELFDQV��2UDO�6XUJ�2UDO�0HG�2UDO�3DWKRO�2UDO�
5DGLRO�(QGRG���������������������

6FKPDO]�*��&RQFHSWV�LQ�ELRFRPSDWLELOLW\�WHVWLQJ�
RI� GHQWDO� UHVWRUDWLYH� PDWHULDOV�� &OLQ� 2UDO�
,QYHVW�����������������

6FKPDO]� *�� 8VH� RI� FHOO� FXOWXUHV� IRU� WR[LFLW\�
WHVWLQJ� RI� GHQWDO� PDWHULDOV�DGYDQWDJHV� DQG�
OLPLWDWLRQV��-�'HQW�����������6XSSO����6�����

:DWDKD�-&��+DQNV�&7��6XQ�=��(IIHFW�RI�FHOO�OLQH�
RQ� LQ� YLWUR�PHWDO� LRQ� F\WRWR[LFLW\��'HQW�0DWHU��
�����������������
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*HXUWVHQ�:��/HKPDQQ�)��6SDKO�:��/H\KDXVHQ�*��
&\WRWR[LFLW\�RI����GHQWDO�UHVLQ�FRPSRVLWH�PRQR�
PHUV�DGGLWLYHV� LQ� SHUPDQHQW� �7�� DQG� WKUHH�
KXPDQ� SULPDU\� ILEUREODVW� FXOWXUHV�� -� %LRPHG�
0DWHU�5HV�������������������

9DQ�0HHUORR�-��.DVSHUV�*-��&ORRV�-��&HOO�VHQVL�
WLYLW\�DVVD\V��WKH�077�DVVD\��0HWKRGV�0RO�%LRO��
������������������

3DUERRVLQJ�5��0]REH�*��&KRQFR�/��0RRGOH\�,��
&HOO�EDVHG� $VVD\V� IRU� $VVHVVLQJ� 7R[LFLW\�� $�
%DVLF�*XLGH��0HG�&KHP��������������������

6XQGTYLVW�*��)LJGRU�'��(QGRGRQWLF�WUHDWPHQW�RI�
DSLFDO� SHULRGRQWLWLV�� (VVHQWLDO� HQGRGRQWRORJ\��
2[IRUG��%ODFNZHOO���������������

$ODoDP�7�� (QGRGRQWL�� ��� %DVNÕ��$QNDUD�� %DUÕú�
<D\ÕQODUÕ�)DN�OWHOHU�.LWDEHYL�������

:HVVHOLQN� 3�� %HUJHQKROW]� *�� 7UHDWPHQW� RI� WKH�
QHFURWLF� SXOS�� ,Q�� %HUJHQKROW]� *�� 5HLW� &�� HGV��
7H[WERRN�RI�(QGRGRQWRORJ\��:LOH\������������

5XNVDNLHW� .�� +DQiN� /�� )DUNDV� 1�� +HJ\L� 3��
6DGDHQJ� :�� &]XPEHO� /0�� 6DQJ�1JRHQ� 7��
*DUDPL�$��0LNy�$��9DUJD�*��/RKLQDL�=��$QWLPL�
FURELDO� (IILFDF\� RI� &KORUKH[LGLQH� DQG� 6RGLXP�
+\SRFKORULWH� LQ� 5RRW� &DQDO� 'LVLQIHFWLRQ�� $�
6\VWHPDWLF� 5HYLHZ� DQG� 0HWD�DQDO\VLV� RI�
5DQGRPL]HG�&RQWUROOHG�7ULDOV�� -�(QGRG�� ������
����������������H���

6DVVRQH�/0��)LGHO�5��)LGHO�6��9LHLUD�0��+LUDWD�
5�-U��7KH�LQIOXHQFH�RI�RUJDQLF�ORDG�RQ�WKH�DQWLPL�
FURELDO� DFWLYLW\� RI� GLIIHUHQW� FRQFHQWUDWLRQV� RI�
1D2&O�DQG�FKORUKH[LGLQH�LQ�YLWUR��,QW�(QGRG�-��
���������������������

+DDSDVDOR�0��(QGDO�8��=DQGL�+��&RLO�-0��(UDGL�
FDWLRQ� RI� HQGRGRQWLF� LQIHFWLRQ� E\� LQVWUXPHQWD�
WLRQ�DQG�LUULJDWLRQ�VROXWLRQV��(QGRGRQWLF�7RSLFV��
��������������������

:RQJ�'7��&KHXQJ�*6��([WHQVLRQ�RI�EDFWHULFLGDO�
HIIHFW� RI� VRGLXP� K\SRFKORULWH� LQWR� GHQWLQDO�
WXEXOHV��-�(QGRG��������������������

5{oDV�,1��6LTXHLUD�-)�-U��,GHQWLILFDWLRQ�RI�EDFWH�
ULD�HQGXULQJ�HQGRGRQWLF�WUHDWPHQW�SURFHGXUHV�E\�
D� FRPELQHG� UHYHUVH� WUDQVFULSWDVH�SRO\PHUDVH�
FKDLQ�UHDFWLRQ�DQG�UHYHUVH�FDSWXUH�FKHFNHUERDUG�
DSSURDFK��-�(QGRG���������������������

=KDQJ�:��7RUDELQHMDG�0�� /L�<�� (YDOXDWLRQ� RI�
F\WRWR[LFLW\�RI�07$'�XVLQJ�WKH�077�WHWUD]ROL�
XP�PHWKRG��-�(QGRG���������������������

(UFDQ�(��2]HNLQFL�7��$WDNXO�)��*�O�.��$QWLEDFWH�
ULDO�DFWLYLW\�RI����FKORUKH[LGLQH�JOXFRQDWH�DQG�
������ VRGLXP� K\SRFKORULWH� LQ� LQIHFWHG� URRW�
FDQDO��LQ�YLYR�VWXG\��-�(QGRG��������������������

6ODXJKWHU� 5-�� :DWWV� 0�� 9DOH� -$�� *ULHYH� -5��
6FKHS� /-�� 7KH� FOLQLFDO� WR[LFRORJ\� RI� VRGLXP�
K\SRFKORULWH�� &OLQ� 7R[LFRO� �3KLOD��� ������
���������������

7�UN�Q� 0�� *|ND\� 1�� g]GHPLU� 1�� )DUNOÕ�
(QGRGRQWLN�<ÕNDPD� 6RO�V\RQODUÕQÕQ�7RNVLN� YH�
1HNURWLN� 'RNX� d|]�F�� (WNLOHULQLQ� .DUúÕODúWÕU�
PDOÕ� 2ODUDN� øQFHOHQPHVL�&RPSDUDWLYH� ,QYHVWL�
JDWLRQ�RI�WKH�7R[LF�DQG�1HFURWLF�7LVVXH�'LVVROY�
LQJ�(IIHFWV�RI�'LIIHUHQW�(QGRGRQWLF�,UULJDQWV��ø�h�
'Lú�+HN�)DN�'HU��������������������

+�OVPDQQ� 0�� +DKQ�:�� &RPSOLFDWLRQV� GXULQJ�
URRW�FDQDO� LUULJDWLRQ��OLWHUDWXUH�UHYLHZ�DQG�FDVH�
UHSRUWV��,QW�(QGRG�-���������������������

GH�$UUXGD�-$$��6FKXFK�/)��3HUHLUD�$��0RQWHLUR�
-/*&�� 0HOR�-XLQRU� 305�� 0HVTXLWD� 5$��
0RUHQR�$��&DOORX�*�� ,QYHVWLJDWLRQ�RI�GLIIHUHQW�
VRGLXP� K\SRFKORULWH� YROXPHV�� FRQFHQWUDWLRQV�
DQG�WLPHV�RI�LUULJDWLRQ�LQ�HQGRGRQWLF�WKHUDS\��D�
V\VWHPDWLF� UHYLHZ�� $UFK� +HDOWK� ,QYHVW�� ������
�������������

0DUWLQ�'(��'H�$OPHLGD�-)��+HQU\�0$��.KDLQJ�
==�� 6FKPLGW� &(�� 7HL[HLUD� )%�� 'LRJHQHV� $��
&RQFHQWUDWLRQ�GHSHQGHQW�HIIHFW�RI�VRGLXP�K\SR�
FKORULWH�RQ�VWHP�FHOOV�RI�DSLFDO�SDSLOOD�VXUYLYDO�
DQG�GLIIHUHQWLDWLRQ��-�(QGRG�������������������

6HUSHU�$��&DOW�6��'RJDQ�$/��*XF�'��2]oHOLN�%��
.XUDQHU�7��&RPSDULVRQ�RI�WKH�F\WRWR[LF�HIIHFWV�
DQG�VPHDU�OD\HU�UHPRYLQJ�FDSDFLW\�RI�R[LGDWLYH�
SRWHQWLDO�ZDWHU��1D2&O�DQG�('7$�� -�2UDO�6FL��
������������������

$OGHPLU�$%�� )DUNOÕ� LUULJDV\RQ� VRO�V\RQODUÕQÕQ�
VLWRWRNVLVLWHOHULQLQ� K�FUH� N�OW�U�� \|QWHPL� LOH�
NDUúÕODúWÕUÕOPDOÕ� RODUDN� LQFHOHQPHVL�� 'RNWRUD�
WH]L�� $QNDUD� hQLYHUVLWHVL� 6D÷OÕN� %LOLPOHUL�
(QVWLW�V���(QGRGRQWL�$QDELOLP�'DOÕ������

7DQDND�7��0DVDNR�2��0DVD\XNL�2��7KH�UHODWLRQ�
VKLS� EHWZHHQ� WKH� SUHVHUYDWLYH� HIILFDF\� DQG�
F\WRWR[LFLW\�RI�WZR�FRPPRQ�SUHVHUYDWLYHV�XVHG�
LQ�FRVPHWLFV��-�2UDO�7LVVXH�(QJLQ���������������
�������

6UHHYLG\D�96��/HQ]�.$��6YRERGD�.5��0D�+��
%HQ]DONRQLXP�FKORULGH��EHQ]HWKRQLXP�FKORULGH��
DQG� FKORUR[\OHQRO� ��7KUHH� UHSODFHPHQW� DQWLPL�
FURELDOV�DUH�PRUH�WR[LF�WKDQ�WULFORVDQ�DQG�WULFOR�
FDUEDQ�LQ�WZR�PRGHO�RUJDQLVPV��(QYLURQ�3ROOXW��
������������������
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3DSSHQ�)*��6RX]D�(0��*LDUGLQR�/��&DUORV�,=��
/HRQDUGR�05��GH�7ROHGR�/HRQDUGR�5��(QGRGRQ�
WLF� FKHODWRUV� LQGXFH� QLWULF� R[LGH� H[SUHVVLRQ� E\�
PXULQH�FXOWXUHG� PDFURSKDJHV�� -� (QGRG�� ������
�������������

=KDQJ�:��7RUDELQHMDG�0�� /L�<�� (YDOXDWLRQ� RI�
F\WRWR[LFLW\�RI�07$'�XVLQJ�WKH�077�WHWUD]ROL�
XP�PHWKRG��-�(QGRG����������������������

<DVXGD� <�� 7DWHPDWVX� <�� )XMLL� 6�� 0DHGD� +��
$NDPLQH�$��7RUDELQHMDG�0�� 6DLWR�7�� (IIHFW� RI�
07$'�RQ� WKH�GLIIHUHQWLDWLRQ�RI�RVWHREODVW�OLNH�
FHOOV��-�(QGRG��������������������

.DUNHKDEDGL� +�� <RXVHILIDNKU� +�� =DGVLUMDQ� 6��
&\WRWR[LFLW\�RI�(QGRGRQWLF�,UULJDQWV�RQ�+XPDQ�
3HULRGRQWDO�/LJDPHQW�&HOOV��,UDQ�(QGRG�-��������
������������

2]NDQ� +%�� &REDQNDUD� ).�� 6D\LQ� =�� 2]HU� )��
(YDOXDWLRQ�RI�WKH�$QWLEDFWHULDO�(IIHFWV�RI�6LQJOH�
DQG� &RPELQHG� XVH� RI� 'LIIHUHQW� ,UULJDWLRQ�
6ROXWLRQV� $JDLQVW� ,QWUDFDQDO� (QWHURFRFFXV�
)DHFDOLV�� $FWD� 6WRPDWRO� &URDW�� ������
�������������

,EL�+��+D\DVKL�0��<RVKLQR�)��7DPXUD�0��<RVKL�
GD�$��.RED\DVKL�<��6KLPL]X�.��/HH�0&��,PDL�.��
2JLVR�%��%DFWHULFLGDO�HIIHFW�RI�K\GUR[\O�UDGLFDOV�
JHQHUDWHG� E\� WKH� VRQRO\VLV� DQG� SKRWRO\VLV� RI�
K\GURJHQ�SHUR[LGH�IRU�HQGRGRQWLF�DSSOLFDWLRQV��
0LFURE�3DWKRJ������������������

.RED\DVKL�<��+D\DVKL�0��<RVKLQR�)��7DPXUD�0��
<RVKLGD�$��,EL�+��/HH�0&��2FKLDL�.��2JLVR�%��
%DFWHULFLGDO�HIIHFW�RI�K\GUR[\O�UDGLFDOV�JHQHUDW�
HG�IURP�D�ORZ�FRQFHQWUDWLRQ�K\GURJHQ�SHUR[LGH�
ZLWK�XOWUDVRXQG�LQ�HQGRGRQWLF�WUHDWPHQW��-�&OLQ�
%LRFKHP�1XWU��������������������

)DUGDO�2��7XUQEXOO�56��$�UHYLHZ�RI�WKH�OLWHUDWXUH�
RQ�XVH�RI�FKORUKH[LGLQH�LQ�GHQWLVWU\��-�$P�'HQW�
$VVRF����������������������

/HRQDUGR� 05�� 7DQRPDUX� )LOKR� 0�� 6LOYD� /$��
1HOVRQ� )LOKR� 3�� %RQLIiFLR�.&�� ,WR� ,<�� ,Q� YLYR�
DQWLPLFURELDO�DFWLYLW\�RI����FKORUKH[LGLQH�XVHG�
DV� D� URRW� FDQDO� LUULJDWLQJ� VROXWLRQ�� -� (QGRG��
��������������������

+DXPDQ� &+�� /RYH� 50�� %LRFRPSDWLELOLW\� RI�
GHQWDO�PDWHULDOV�XVHG�LQ�FRQWHPSRUDU\�HQGRGRQ�
WLF�WKHUDS\��D�UHYLHZ��3DUW����,QWUDFDQDO�GUXJV�DQG�
VXEVWDQFHV��,QW�(QGRG�-���������������������

9DKGDW\�$��3LWW�)RUG�75��:LOVRQ�5)��(IILFDF\�RI�
FKORUKH[LGLQH�LQ�GLVLQIHFWLQJ�GHQWLQDO�WXEXOHV�LQ�
YLWUR��(QGRG�'HQW�7UDXPDWRO�������������������
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3RUWHQLHU� ,��:DOWLPR�7���UVWDYLN�'��+DDSDVDOR�
0��.LOOLQJ�RI�(QWHURFRFFXV� IDHFDOLV�E\�07$'�
DQG� FKORUKH[LGLQH� GLJOXFRQDWH�ZLWK� RU� ZLWKRXW�
FHWULPLGH�LQ�WKH�SUHVHQFH�RU�DEVHQFH�RI�GHQWLQH�
SRZGHU�RU�%6$��-�(QGRG���������������������

�3DUN�-%��3DUN�1+��(IIHFW�RI�FKORUKH[LGLQH�RQ�
WKH� LQ� YLWUR� DQG� LQ� YLYR� KHUSHV� VLPSOH[� YLUXV�
LQIHFWLRQ�� 2UDO� 6XUJ� 2UDO� 0HG� 2UDO� 3DWKRO��
�������������������

+HOLQJ� ,��&KDQGOHU�13��$QWLPLFURELDO� HIIHFW� RI�
LUULJDQW� FRPELQDWLRQV� ZLWKLQ� GHQWLQDO� WXEXOHV��
,QW�(QGRG�-�������������������

2NLQR� /$�� 6LTXHLUD� (/�� 6DQWRV� 0�� %RPEDQD�
$&��)LJXHLUHGR�-$��'LVVROXWLRQ�RI�SXOS�WLVVXH�E\�
DTXHRXV� VROXWLRQ� RI� FKORUKH[LGLQH� GLJOXFRQDWH�
DQG�FKORUKH[LGLQH�GLJOXFRQDWH�JHO��,QW�(QGRG�-��
������������������

0RKDPPDGL�=��$EERWW� 39��7KH�SURSHUWLHV� DQG�
DSSOLFDWLRQV�RI�FKORUKH[LGLQH�LQ�HQGRGRQWLFV��,QW�
(QGRG�-�����������������������
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ÖZ 
Amaç: 
7UDYPDWLN�YHUWHEUD�FHUUDKLVL��79&���LQWUDRSHUDWLI�NDQ�ND\EÕQÕQ�HQ�|QHPOL�VHEHSOHULQGHQ�ELULGLU�
YH�JHQHOOLNOH�DOORMHQLN�NDQ�WUDQVI�]\RQX�JHUHNOLGLU��%L]�EX�oDOÕúPDGD�LQWUDRSHUDWLI�DOORMHQLN�NDQ�
WUDQVI�]\RQODUÕQÕ��,2$.7��HWNLOH\HQ�IDNW|UOHUL�EHOLUOHPHN�YH�,2$.7
�QLQ�NÕVD�YDGHOL�SRVWRSHUDW-
LI�VRQXoODU��]HULQGHNL�HWNLOHULQL�J|]OHPOHPHN�LVWHGLN��

Gereç ve Yöntemler: 
%X�UHWURVSHNWLI�oDOÕúPDGD�79&�X\JXODQDQ�����KDVWD�EHOLUOHQPLúWLU�YH�YHULOHUL�HNVLN�RODQ����KDVWD�
oDOÕúPD�GÕúÕ� EÕUDNÕOPÕúWÕU�� 3UHRSHUDWLI� YH� LQWUDRSHUDWLI� GH÷LúNHQOHULQ� ,2$.7� LQVLGDQVÕ� �]HULQH�
HWNLOHULQL�� ,2$.7� LOH� SRVWRSHUDWLI�PHNDQLN� YHQWLODV\RQ� �09�� V�UHOHUL��<R÷XQ�%DNÕP�hQLWHVL�
�<%h��NDOÕú�V�UHOHUL�YH�WDEXUFXOXN�V�UHOHUL�DUDVÕQGDNL�LOLúNL�GH÷HUOHQGLULOPLúWLU��

Bulgular: 
����KDVWD�GH÷HUOHQGLULOGL�� ø2$.7��Q ����YH� ø2$.7��Q �����RODQ� LNL� JUXS� DUDVÕQGD�\Dú� �S �
��������FLQVL\HW��S ���������$6$�VÕQÕIODPDVÕ��FHUUDKL�\DSÕODQ�VHJPHQW�VD\ÕVÕ��S ��������FHUUDKL�
\DNODúÕP�úHNOL�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN�EXOXQPDPÕúWÕU��3UHRSHUDWLI�KHPRJORELQ�
G�]H\OHUL�VÕUDVÕ\OD��������������J�G/�YH���������������J�G/�LGL��S� ����������ø2$.7��JUXEXQ�
RUWDODPD� RSHUDV\RQ� V�UHVL� DQODPOÕ� GHUHFHGH� X]XQ� EXOXQPXúWXU�S� �ޒ �������� ø2$%7�� JUXEXQ�
KDVWDQHGHQ�WDEXUFXOXN�V�UHVL�DQODPOÕ�GHUHFHGH�X]XQ�EXOXQPXúWXU�����YH���J�Q���øNL�JUXS�DUDVÕQGD�
<%h¶� GH� NDOPD� V�UHOHUL� �S ������� YH� 09� V�UHOHUL�S ������� DUDVÕQGD� DQODPOÕ� IDUN� EXOXQ-
PDPÕúWÕU��

Sonuç: 
$OORMHQLN� NDQ� WUDQVI�]\RQX�� KDVWDODUÕQ� SUHRSHUDWLI� KHPRJORELQ� VHYL\HOHUL� YH� DPHOL\DWÕQ�
E�\�NO�÷�QGHQ�ED÷ÕPVÕ]�RODUDN��GDKD�X]XQ�KDVWDQHGH�\DWÕú�V�UHVL�LoLQ�ED÷ÕPVÕ]�ELU�ULVN�IDNW|U��
RODELOLU��.DQ�ND\EÕQÕ�YH�NDQ�WUDQVI�]\RQXQX�|QOHPH�VWUDWHMLOHUL��PDOL\HWOHULQ�G�úPHVL�LOH�VRQXoOD-
QDELOLU��

Anahtar Kelimeler:
7UDQVI�]\RQ��.RPSOLNDV\RQ��6SLQDO�.RUG��9HUWHEUD�&HUUDKLVL�

ABSTRACT
Objective: 
,QWUDRSHUDWLYH� EORRG� ORVV� LV� RQH� RI� WKH� PRVW� LPSRUWDQW�
SUREOHPV� LQ� WUDXPDWLF� YHUWHEUDO� VXUJHU\�796�� DQG� XVXDOO\�
DOORJHQLF�EORRG�WUDQVIXVLRQ�LV�QHHGHG��,Q�WKLV�VWXG\��ZH�DLPHG�
WR�GHWHUPLQH�WKH�IDFWRUV�WKDW�DIIHFW�LQWUDRSHUDWLYH�DOORJHQHLF�
EORRG�WUDQVIXVLRQV�,2$%7��DQG�WKH�HIIHFWV�RI�,2$%7�RQ�WKH�
VKRUW�WHUP�SRVWRSHUDWLYH�RXWFRPH��

Material and Methods: 
,Q�WKLV�UHWURVSHFWLYH�VWXG\�����SDWLHQWV�WKDW�XQGHUZHQW�796�
ZHUH� GHWHUPLQHG� DQG� ���ZLWK�PLVVLQJ� GDWD�ZHUH� H[FOXGHG��
7KH� HIIHFWV� RI� SUH� DQG� LQWUDRSHUDWLYH� YDULDEOHV� RQ� WKH�
LQFLGHQFH�RI�,2$%7V�DQG�WKH�UHODWLRQ�RI�,2$%7�DQG�SRVWRS-
HUDWLYH�PHFKDQLFDO�YHQWLODWLRQ�WLPHV��OHQJWK�RI�,QWHQVLYH�&DUH�
8QLW��,&8���VWD\�DQG�GLVFKDUJH�WLPHV�ZHUH�HYDOXDWHG��

Results: 
����SDWLHQWV�ZHUH�HYDOXDWHG��7KHUH�ZDV�QR�VLJQLILFDQW�GLIIHU-
HQFH�EHWZHHQ�,2$%7���Q ����DQG�,2$%7±��Q �����SDWLHQWV�
UHJDUGLQJ� DJH� �S�  �������� JHQGHU� �S �������� $6$� VWDWXV��
RSHUDWHG� YHUWHEUDO� VHJPHQW� OHYHOV�S ������� DQG� VXUJLFDO�
DSSURDFK�� 3UHRSHUDWLYH� KHPRJORELQ� OHYHOV�ZHUH� �������6'�
����� J�GO� DQG� ������ 6'������ J�G/� UHVSHFWLYHO\� �S ��������
,2$%7��SDWLHQWV�KDG�VLJQLILFDQWO\�ORQJ�RSHUDWLRQ�WLPHV��Sޒ��
�������� ,2$%7�� JURXS� KDG� VLJQLILFDQWO\� ORQJHU� ���� YV� ��
GD\V�� �S��������GLVFKDUJH� WLPHV�ZKLOH��09�WLPHV�S �������
DQG� ,&8� VWD\� �S ������� ZHUH� QRW� VLJQLILFDQWO\� GLIIHUHQW�
EHWZHHQ�JURXSV��

Conclusion(s): 
$OORJHQLF� EORRG� WUDQVIXVLRQ� PD\� EH� DQ� LQGHSHQGHQW� ULVN�
IDFWRU�IRU�D�ORQJHU�KRVSLWDO�VWD\�WKDW�LV�QRW�UHODWHG�WR�SUHRSHUD-
WLYH� KHPRJORELQ� OHYHOV� DQG� WKH� LQYDVLYLW\� RI� WKH� RSHUDWLRQ��
6WUDWHJLHV�WR�SUHYHQW�EORRG�ORVV�DQG�EORRG�WUDQVIXVLRQV�PD\�
UHVXOW�LQ�GHFUHDVHG�FRVWV��

Key Words: 
7UDQVIXVLRQ��&RPSOLFDWLRQV��6SLQDO�&RUG�9HUWHEUDO�6XUJHU\�
 
/ʈ:ʈ̪�>-�)5)i�
.DQ�WUDQVI�]\RQXQXQ�ELUoRN�FHUUDKL�SURVHG�UGH�SRVWRSHUDWLI�
G|QHPGH� PRUWDOLWH� YH� PRUELGLWH\L� DUWWÕUGÕ÷ÕQÕ� J|VWHUHQ�
oDOÕúPDODU�EXOXQPDNWDGÕU������6SLQDO�FHUUDKLOHU��WUDQVI�]\RQ�
JHUHNWLUHFHN�NDGDU�E�\�N�NDQDPDODUD�QHGHQ�RODELOPHNWHGLU��
1H�\D]ÕN�NL�oRN�VHYL\HOL�YH�UHNRQVWU�NWLI�FHUUDKLOHU�LQWUDRSH��
UDWLI�G|QHPGH�NDQDPD�QHGHQL\OH�NRPSOLNH�KDOH�JHOHELOPHN-
WHGLU� ����� $PHULND� GD� NDSDQPÕú� WÕEEL� GDYDODUÕ� LQFHOH\HQ�
UHWURVSHNWLI� ELU� oDOÕúPDGD� VSLQDO� FHUUDKL� QHGHQOL� NDQDPDODU�
W�P�FHUUDKL�SURVHG�UOHUH�ED÷OÕ�NDQDPDODUÕQ����¶�Q��ROXúWXU-
GX÷X�J|VWHULOPLúWLU������%XQXQOD�EHUDEHU�DOORMHQLN�NDQ�WUDQV-
I�]\RQX�VWUDWHMLOHUL��SRVWRSHUDWLI�HQIHNVL\RQODU��LPP�QRMHQLN�
UHDNVL\RQODU��WUDQVI�]\RQ�VÕUDVÕQGD�\DSÕODQ�KDWDODU�QHGHQL\OH�
JLGHUHN�GDKD�VÕNÕ�ELU�úHNLOGH�G�]HQOHQPHNWHGLU��������6SLQDO�
FHUUDKLOHUGH�VÕNOÕNOD����������RUDQÕQGD��WUDQVI�]\RQ�\DSÕO-
PDNWDGÕU� ������� +DVWDQÕQ� \DúÕ�� HúOLN� HGHQ� NRPRUELG�
KDVWDOÕNODU�� RSHUH� HGLOHQ� VHJPHQW� VD\ÕVÕ�� RSHUDV\RQXQ�

NRPSOHNV� ROPDVÕ�� SUHRSHUDWLI� +J� GH÷HUOHUL� YH� FHUUDKLQLQ�
V�UHVL�JLEL�IDNW|UOHU�SHULRSHUDWLI�G|QHPGH�\DSÕODQ�NDQ�WUDQV-
I�]\RQ� PLNWDUÕQÕ� HWNLOHPHNWHGLU� �������$NXW� QRUPRYROHPLN�
KHPRGLOLV\RQ�� DQWLILEULQROLWLNOHU� YH�GDKD�G�ú�N� WUDQVI�]\RQ�
HúLN� GH÷HUOHUL� LOH� WUDQVI�]\RQ� JHUHNVLQLPOHUL� D]DOWÕOPD\D�
oDOÕúÕOPDNWDGÕU� ������ $QFDN� EX� WHNQLNOHULQ� NHQGLQH� |]J��
ULVNOHUL� EXOXQPDNWD� YH� WUDQVI�]\RQ� JHUHNVLQLPLQL� WDPDPHQ�
JLGHUHPHPHNWHGLU�� dDOÕúPDPÕ]ÕQ� DPDFÕ� WUDYPDWLN� YHUWHEUD�
FHUUDKLOHULQGH�LQWUDRSHUDWLI�YH�SRVWRSHUDWLI�G|QHPGH�\DSÕODQ�
NDQ� WUDQVI�]\RQODUÕQÕQ� VÕNOÕ÷ÕQÕQ�� SRVWRSHUDWLI� G|QHPGH�
NDUúÕODúÕODQ�NRPSOLNDV\RQODUD�RODQ�HWNLVLQLQ�GH÷HUOHQGLULOPH-
VLGLU��$\UÕFD�WUDQVI�]\RQ�NDUDUÕQÕ�HWNLOH\HELOHFHN�RODQ��KDVWD-
ODUÕQ� NRPRUELG� KDVWDOÕNODUÕ�� HN� WUDYPDODUÕ�� FHUUDKL� \DSÕODQ�
YHUWHEUD�VHJPHQWL�VHYL\HOHUL�GH�LQFHOHQPLúWLU��

/-:-i�^M�Al6<-54-:
%X�DUDúWÕUPD�LOJLOL�W�P�XOXVDO�G�]HQOHPHOHUH��NXUXPVDO�SROLWL-
NDODUD��$UDúWÕUPD�YH�<D\ÕQ�(WL÷LQH�YH�+HOVLQNL�%LOGLUJHVL¶QLQ�
LONHOHULQH�X\JXQGXU��$NGHQL]�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�(WLN�
.XUXOX� WDUDIÕQGDQ� RQD\ODQPÕúWÕU� ������������ WDULK�� NDUDU�
QR������� µ7UDYPDWLN� 9HUWHEUD� )UDNW�U�� 1HGHQL\OH� <DSÕODQ�
9HUWHEUD�&HUUDKLOHULQGH�øQWUDRSHUDWLI�YH�3RVWRSHUDWLI�'|QHP-
GH� <DSÕODQ� $OORMHQLN� .DQ� 7UDQVI�]\RQODUÕQÕQ� <|QHWLPL¶�
DGÕ\OD�.DVÕP� ����¶� GD� X]PDQOÕN� WH]L� RODUDN� EDVÕOPÕú� ROXS��
oDOÕúPDQÕQ�\DSÕOGÕ÷Õ�LOJLOL�NXUXPGDQ�L]LQ�DOÕQPÕúWÕU��
� dDOÕúPDPÕ]GD� ����������� �� ����������� WDULKOHUL� DUDVÕQGD�
$NGHQL]�hQLYHUVLWHVL�7ÕS� )DN�OWHVL�+DVWDQHVLQGH� WUDYPDWLN�
YHUWHEUD� IUDNW�U�� QHGHQL\OH� EH\LQ� FHUUDKLVL� YH� RUWRSHGL��
NOLQLNOHUL�WDUDIÕQGDQ�RSHUH�HGLOHQ�WRSODP�����KDVWDQÕQ�YHULOHUL�
GH÷HUOHQGLULOPLúWLU��%DúODQJÕoWD�����KDVWD�EHOLUOHQPLú�DQFDN�
UHWURVSHNWLI�RODUDN�YHULOHULQH�XODúÕODPD\DQ����KDVWD�oDOÕúPD�
GÕúÕ�EÕUDNÕOPÕúWÕU���
+DVWD�YHULOHUL�UHWURVSHNWLI�RODUDN�LQFHOHQPLúWLU��9HULOHU�KDVWD�
GRV\DODUÕQGDQ�� KDVWDQH� ELOJLVD\DU� YHUL� WDEDQÕ� VLVWHPLQGHQ��
DQHVWH]L� SUHRSHUDWLI� SROLNOLQLN� GH÷HUOHQGLUPH� IRUPODUÕ��
DQHVWH]L�LQWUDRSHUDWLI�ND\ÕW�IRUPODUÕ��$QHVWH]L�6RQUDVÕ�%DNÕP�
hQLWHVL��$6%h��YH�<R÷XQ�%DNÕP�hQLWHVL��<%h��WDNLS�IRUP-
ODUÕQGDQ�HOGH�HGLOPLúWLU��+DVWDODUÕQ�\DúÕ��FLQVL\HWL��DQHVWH]LN�
|]HOOLNOHUL��\DQGDú�KDVWDOÕNODUÕ��KHPRJUDP�GH÷HUOHUL�YH�RSH��
UDV\RQ�V�UHOHUL�UHWURVSHNWLI�RODUDN�GH÷HUOHQGLULOPLúWLU��+DVWD-
ODUÕQ� DOPÕú� ROGXNODUÕ� NDQ� �U�QOHULQLQ� FLQVL� YH� PLNWDUODUÕ�
LQFHOHQPLúWLU�� øQWUDRSHUDWLI� G|QHPGH� KDVWD\D� LQRWURS� ��
YD]RSUHVV|U� YHULOPH� LKWL\DFÕ�� KDVWDGD� JHOLúHQ� PDMRU� NRPS-
OLNDV\RQODU�� KDVWDQÕQ� SRVWRSHUDWLI� oÕNPÕú� ROGX÷X� NOLQLN� YH�
KDVWDQÕQ� \R÷XQ� EDNÕPGD� NDOPD� V�UHVL� GH� WHVSLW� HGLOHUHN�
ND\GHGLOPLúWLU��
øQWUDRSHUDWLI�G|QHPGH�\DSÕODQ�DOORMHQLN�NDQ�WUDQVI�]\RQXQXQ�
KDVWDODUÕQ�SUH�YH�SRVWRSHUDWLI�G|QHPGHNL�KHPRJORELQ�GH÷HU-
OHUL� �]HULQH� RODQ� HWNLVL� DUDúWÕUÕOPÕúWÕU�� $\UÕFD� LQWUDRSHUDWLI�
DOORMHQLN�NDQ��WUDQVI�]\RQX�LOH��RSHUDV\RQ�V�UHVL��RSHUH�HGLOHQ�
VHJPHQW� VD\ÕVÕ�� SRVWRSHUDWLI� KDVWDQHGH� \DWÕú� V�UHVL� YH�
<%h�$6%h¶�GH�NDOÕú�V�UHOHUL�DUDVÕQGDNL�LOLúNL�LQFHOHQPLúWLU��
9HUWHEUD� WUDYPDVÕQD� HN� RODUDN� EDúND� WUDYPDODUÕQÕQ� ROXS�
ROPDPDVÕ��FHUUDKL�WHNQLN��KDVWDODUÕQ�NRPRUELW�KDVWDOÕNODUÕ�YH�
$6$�GXUXPXQXQ��NDQ�WUDQVI�]\RQX��\R÷XQ�EDNÕP�YH�PHND��
QLN�YHQWLODV\RQ�LKWL\DFÕQD�HWNLVL�GH�DUDúWÕUÕOPÕúWÕU���

ʈ[\I\Q[\QS[MT�)VITQb�
.DWHJRULN�GH÷LúNHQOHU�DUDVÕQGD�EXOXQDQ�LOLúNLOHU�GH÷HUOHQGL-
ULOLUNHQ� 3HDUVRQ� NL�NDUH� WHVWL� YH\D� )LVKHU¶V� ([DFW� 7HVWL�
NXOODQÕOPÕúWÕU��7DQÕPOD\ÕFÕ�LVWDWLVWLNOHU��\�]GH��IUHNDQV��VWDQ��
GDUW�VDSPD��RUWDODPD��PLQLPXP��PDNVLPXP��PHG\DQ�GH÷HU-
OHUL\OH� EHOLUWLOPLúWLU�� 1RUPDOOLN� WHVWLQGH� LVH� JUXSODUGD�
|UQHNOHP�VD\ÕVÕ���¶GHQ�N�o�N�LVH��6KDSLUR�:LONV��E�\�N�LVH��
.ROPRJRURY�6PLUQRY� LOH� GH÷HUOHQGLULOPLúWLU�� *UXSODUÕQ�
|Oo�P�GH÷HUOHUL� DUDVÕQGDNL� IDUN�GH÷HUOHQGLULOLUNHQ��YHULOHULQ�
QRUPDO�GD÷ÕOÕPD�X\GX÷X�GXUXPODUGD�%D÷ÕPVÕ]�øNL�gUQHNOHP�
W�WHVWL��,QGHSHQGHQW�6DPSOHV�W�7HVW���YHULOHULQ�QRUPDO�GD÷ÕOÕ-
PD� X\PDGÕ÷Õ� GXUXPODUGD� LVH� � 0DQQ�:KLWQH\� 8� WHVWL�
NXOODQÕOPÕúWÕU�� 1RUPDO� GD÷ÕOÕP� YDUVD\ÕPÕ� VD÷ODQPÕú� LVH� �o�
JUXEXQ�NDUúÕODúWÕUÕOÕUNHQ�7HN�<|QO��$129$� WHVWL� �$QDO\VLV�
RI�9DULDQFH��NXOODQÕOPÕúWÕU��øNLOL�NDUúÕODúWÕUPDODU�LoLQ�%RQIHU-
URQL�WHVWL�NXOODQÕOPÕúWÕU��
3UHRSHUDWLI�YH�VHUYLV�KHPRJORELQ�GH÷HUOHUL�DUDVÕQGDNL�IDUNODU�
DQDOL]� HGLOLUNHQ� :LOFR[RQ� (ú� 7HVWLQGHQ� \DUDUODQÕOPÕúWÕU��
øVWDWLVWLNVHO�RODUDN��S�GH÷HUL�����
GHQ�N�o�N�LVH�DQODPOÕ�RODUDN�
GH÷HUOHQGLULOPLúWLU��$QDOL]OHUGH� 6366� ����� SDNHW� SURJUDPÕ�
NXOODQÕOPÕúWÕU��

*=4/=4):�
+DVWDODUÕQ�GHPRJUDILN�|]HOOLNOHUL�7DEOR�,¶GH�J|VWHULOPLúWLU�

Tablo I:+DVWDODUÕQ�'HPRJUDILN�g]HOOLNOHUL���������������������������������������������������������������������������������������������

%XQD�J|UH�LQWUDRSHUDWLI�G|QHPGH�DOORMHQLN�NDQ�WUDQVI�]\RQX�
\DSÕODQ� �ø2$.7��� YH� LQWUDRSHUDWLI� G|QHPGH� DOORMHQLN� NDQ�
WUDQVI�]\RQX�\DSÕOPD\DQ��ø2$.7�����JUXS�DUDVÕQGD�\Dú��S �
����������FLQVL\HW��S� ��������$6$�VÕQÕIODPDVÕ��FHUUDKL�\DSÕODQ�
VHJPHQW� VD\ÕVÕ� �S �������� FHUUDKL� \DNODúÕP� úHNOL� DUDVÕQGD�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN�EXOXQPDPÕúWÕU��+HU�LNL�JUXS�
DUDVÕQGD� SUHRSHUDWLI� +J� GH÷HUOHUL� DUDVÕQGD� IDUN� VDSWDQ-
PDPÕúWÕU��S� ����������7DEOR�,,,���ø2$.7��JUXEXQ�SRVWRSHUDW-
LI� RUWDODPD� +J� GH÷HUL� ������6'������� JU�G/�� ø2$.7��
JUXEXQ� SRVWRSHUDWLI� +J� GH÷HUL� �����6'������� JU�GO� ROXS�

LVWDWLVWLNVHO�RODUDN�DQODPOÕ�|Oo�GH�IDUN�YDUGÕU��S��������
�7DEOR�,,,���ø2$.7��JUXEXQ�RUWDODPD�RSHUDV\RQ�V�UHVL�����
GN��ø2$.7��JUXEXQ���RUWDODPD�RSHUDV\RQ�V�UHVL�����GN�ROXS�
EX�LNL�JUXS�DUDVÕQGD�DQODPOÕ�IDUNOÕOÕN�VDSWDQPÕúWÕU��Sޒ���������
+HU� LNL� JUXEXQ� X\DQGÕUÕOPD�\R÷XQ� EDNÕPD� oÕNDUÕOPD� YH�
\R÷XQ�EDNÕPGD�NDOPD�V�UHOHUL�DUDVÕQGD�DQODPOÕ�IDUN�VDSWDQ-
PDPÕúWÕU� �7DEOR� ,,��� ø2$.7±� JUXEXQ� WDEXUFXOXN� V�UHVL�
PHGLDQ� �� J�Q�� ø2$.7�� JUXEXQ� LVH� PHGLDQ� ��� J�Q� ROXS�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN�VDSWDQPÕúWÕU��S����������
 
Tablo II :�&HUUDKL�LOH�øOJLOL�g]HOOLNOHU��

<):<1̪5)��
dDOÕúPDPÕ]GD� NDGÕQ�HUNHN� RUDQÕ� GL÷HU� HSLGHPL\RORMLN�
oDOÕúPDODUD� EHQ]HUGLU� ���������<Dú� RUWDODPDVÕ� VHULPL]GH� ���
\ÕO� ������� \ÕO�� LGL�� <HUOL� YH� \DEDQFÕ� VHULOHUGH� WRUDNDO� YH�
ORPEHU�RPXUJD�NÕUÕNODUÕ�JHQHOOLNOH�LNLQFL�GHNDW�VRQX���o�QF��
GHNDW�EDúÕQGD�VÕN�J|U�OPHNWH�ROXS��VHULPL]GH�GH�EX�J|]OHQ-
PLúWLU�� øQWUDRSHUDWLI� G|QHPGH� ø2$.7�� �Q ���� YH� ø2$.7��
�Q ����� KDVWDODU� NDGÕQ� YH� HUNHN� RUDQODUÕ� DoÕVÕQGDQ�
LQFHOHQGL÷LQGH��NDQ�WUDQVI�]\RQX�\DSÕOPD�RUDQODUÕ�DUDVÕQGDNL�
IDUNÕQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ROPDGÕ÷Õ� J|U�OP�úW�U�
�S ��������$NVLQH�.DUOVVRQ�YH�DUN��RQ�SXPS�&$%*�\DSÕODQ�
KDVWDODUGD� NDGÕQ� FLQVL\HWWH� WUDQVI�]\RQ� ULVNLQLQ� DUWWÕ÷ÕQÕ�
EXOPXúODUGÕU� ������ dDOÕúPDPÕ]GD� |UQHNOHP� E�\�NO�÷�Q�Q�
J|UHFH� D]� ROPDVÕ� �Q ������ DFLO� FHUUDKL� JHoLUHQ� KDVWDODUÕQ�
VHoLOPLú�ROPDVÕ��WUDYPD�KDVWDODUÕQÕQ�RQ�SXPS�&$%*�JHoLUHQ�
KDVWDODUD� J|UH� GDKD� JHQo� \DúWD� ROPDVÕ� LNL� oDOÕúPD� VRQXQGD�
DOÕQDQ�VRQXoODUÕQ�IDUNOÕ�ROPDVÕQD�VHEHS�ROPXú�RODELOLU��
+HPHQ� W�P� VHULOHUGH� YHUWHEUD� IUDNW�UOHUL� LOH� ELUOLNWH� HQ� VÕN�
J|U�OHQ�\DUDODQPDODU�NRVWD�IUDNW�UOHUL�VRQXFX�JHOLúHQ�KHPR��
SQRPRWRUDNV� YH� DOW� HNVWUHPLWHGH� GDKD� ID]OD� ROPDN� �]HUH�

HNVWUHPLWH� IUDNW�UOHULGLU� ������ dDOÕúPDPÕ]GD� HNVWUHPLWH�
IUDNW�U��J|U�OHQ����KDVWD����������PXOWLSO�NRVWD�NÕUÕNODUÕ�YH�
KHPRSQRPRWRUDNV�J|U�OHQ����KDVWD��������LOH�EXOJXODUÕPÕ]�
GL÷HU�oDOÕúPDODU�LOH�EHQ]HUGLU�����ROJXPX]GD�������LVH�YHUWH-
EUD� IUDNW�U�QH�HúOLN�HGHQ�HN�\DUDODQPDODU�\RNWXU� �7DEOR� ,���
9HUWHEUD� IUDNW�UOHULQLQ� VÕNOÕNOD� WUDILN� ND]DODUÕ� YH� \�NVHNWHQ�
G�úPH� VRQXFX� ROXúPDVÕ� HN� \DUDODQPDODUÕQ� VÕN� J|U�OPHVLQL�
DoÕNODU��$6%h�<%� oÕNPD� RUDQODUÕQD� EDNÕOGÕ÷ÕQGD� ø2$.7��
JUXEXQ� $6%h�<%h� oÕNPD� RUDQÕQÕQ� GDKD� ID]OD� ROGX÷XQX�
J|UG�N��S ������7DEOR�,,���'ROD\ÕVÕ�LOH�KDVWDODUD�WUDQVI�]\RQ�
\DSÕOPDVÕQÕQ�� KDVWDODUÕQ� SRVWRSHUDWLI� G|QHPGH� X\DQGÕUÕOPD�
RUDQODUÕQÕ�YH�<%¶D�oÕNPD�RUDQODUÕQÕ�HWNLOHGL÷LQL�V|\OH\HELOLU-
L]�� %XQD� UD÷PHQ� KHU� LNL� JUXEXQ�� <%� ¶D� oÕNWÕNODUÕ� ]DPDQ�
NDOGÕNODUÕ�V�UHOHU�RUWDODPD�ELU�J�Q�ROXS�DUDODUÕQGD�LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� IDUNOÕOÕN� EXOXQPDPDNWDGÕU�� %X� \�]GHQ�
NOLQL÷LPL]GH�KDVWDODUÕQ�<%h�$6%h¶�QH�SRVWRSHUDWLI�G|QHP-
GH�oÕNÕú�NDUDUÕ� WHN�EDúÕQD�NDQ� WUDQVI�]\RQX�YH�EXQXQ�KDVWD�
�]HULQGH�\DUDWWÕ÷Õ�HWNLOHU�ROPD\ÕS��PXOWLIDNW|UL\HO�ROGX÷XQX�
V|\OH\HELOLUL]���8]DPÕú�RSHUDV\RQ�V�UHVL��HWNLOL�D÷UÕ�NRQWURO���
HúOLN�HGHQ� WUDYPDODU�JLEL���+DVWDQHGHQ� WDEXUFXOXN�V�UHVLQLQ�
LVH�RUWDODPD�ø2$.7��JUXSWD�PHGLDQ����J�Q��ø2$.7±�JUXSWD�
PHGLDQ� �� J�QG�U� �S��������� 'ROD\ÕVÕ\OD� NDQ� WUDQVI�]\RQX�
X\JXODPDODUÕQÕQ�KDVWDQHGH�NDOÕú�V�UHVLQL�X]DWWÕ÷ÕQÕ�V|\OH\H-
ELOLUL]��
/DXUDQW� YH� DUN��� ������ KDVWD\Õ� UHWURVSHNWLI� RODUDN� WUDQV-
I�]\RQ� DoÕVÕQGDQ� GH÷HUOHQGLUGLNOHUL� oDOÕúPDODUÕQGD�� NDQ�
WUDQVI�]\RQODUÕQÕQ����J�QO�N�PRUELGLWH\L�DUWWÕUGÕ÷ÕQÕ�J|]OHP-
OHPLúOHUGLU��%X�oDOÕúPDGD�DOORMHQLN�NDQ�WUDQVI�]\RQX�\DSÕODQ�
KDVWDODUGD� SXOPRQHU�� VHSWLN�� WURPERHPEROL� JLEL� NRPS-
OLNDV\RQODU�GD�DUWÕú�J|U�OP�úW�U�������dDOÕúPDPÕ]GD�KDVWDODU�
NRPSOLNDV\RQODU� \|Q�QGHQ� LQFHOHQPHPLú� ROXS� |UQHNOHP�
E�\�NO�÷�P�]� N�o�N� �Q ����� YH� VDGHFH� LNL� FHUUDKL� NOLQLN�
oDOÕúPD\D�GDKLO� HGLOPLúWLU��<LQH�GH�oDOÕúPDPÕ]GD�KDVWDODUÕQ�
VHUYLVWH�NDOGÕNODUÕ�WRSODP�J�Q�VD\ÕVÕ�X]DPÕúWÕU���
&DUDELQL�YH�DUN���SRVWHULRU�VSLQDO� I�]\RQ�FHUUDKLVL� VÕUDVÕQGD�
PDMRU�WUDQVI�]\RQXQ�EHOLUWHoOHUL�LOH�LOJLOL�\DSWÕNODUÕ�oDOÕúPD-
ODUÕQGD�����QLWHGHQ�ID]OD�HULWURVLW�V�VSDQVL\RQX�YHULOHQ�KDVWD-
ODUÕQ� RSHUDV\RQ� V�UHOHULQL� X]XQ� EXOPXúODUGÕU� ������ %HQ]HU�
RODUDN� EL]� GH� oDOÕúPDPÕ]GD� ø2$.7�� KDVWDODUÕQ� RSHUDV\RQ�
V�UHVLQL�X]XQ�EXOGXN��S ��������7DEOR�,,���9HUWHEUD�FHUUDKLVL�
JLEL�PDMRU�NDQ�ND\EÕ� LOH� LOLúNLOL�RSHUDV\RQODUGD�NDQ�ND\EÕQÕ�
GR÷UX�|OoPHN�]RUGXU��$\UÕFD�NDQ�ND\EÕ�GH÷LúNHQ�ROXS� WRWDO�
NDQ�ND\EÕQÕQ�HQ�D]ÕQGDQ����¶��SRVWRSHUDWLI�G|QHPGH�ROPDN-
WDGÕU�� )�]\RQ� \DSÕODQ� VHJPHQW� VHYL\HVLQLQ� NDQ� ND\EÕ\OD�
NRUHOH� ROGX÷X� GDKD� |QFHNL� oDOÕúPDODUGD� RUWD\D�
NRQPXúWXU�������dDOÕúPDPÕ]GD�KDVWDODUÕ�RSHUH�HGLOHQ�FHUUDKL�
VHJPHQW� VHYL\HVLQH� J|UH� NDUúÕODúWÕUGÕN�� 9HUWHEUD� VHJPHQW��
VHYL\HOHULQL��WHN�VHYL\H��Q ����YH�ELUGHQ�ID]OD�VHYL\H�RODUDN�
LNL�JUXSWD�LQFHOHGLN��%X�LNL�JUXS�DUDVÕQGD�WUDQVI�]\RQ�\DSÕO-
PD� RUDQODUÕ� DoÕVÕQGDQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN�
EXOXQDPDPÕúWÕU��S ���������7DEOR�,,���
2SHUH� HGLOHQ� VHYL\H� VD\ÕVÕ�� SHN� oRN� OLWHUDW�UGH� NDQ� WUDQV-
I�]\RQX�LOH�ROGXNoD�LOLúNLOL�EXOXQGX÷XQGDQ��oDOÕúPDPÕ]GD�GD�
EHNOHQWLPL]�EX�\|QGH\GL��
6SLQDO�FHUUDKLOHUGH�NDQ�WUDQVI�]\RQXQXQ�QH�]DPDQ�\DSÕOPDVÕ�
JHUHNWL÷L�LOH�LOJLOL�KHPRGLQDPLN�SDUDPHWUHOHUH�GD\DQDQ�oHúLWOL�
oDOÕúPDODU� EXOXQPDNWDGÕU� ��������� %L]LP� NOLQL÷LPL]GH� NDQ�
WUDQVI�]\RQXQD� EDúODPD� HQGLNDV\RQX� DoÕVÕQGDQ� WDQÕPOÕ�

NHVNLQ� NULWHUOHU� EXOXQPDPDNWD�� KHPRGLQDPLN� SDUDPHWUHO-
HU�KLSRWDQVL\RQ�� WDúLNDUGL�� FHUUDKL� NDQDPD� PLNWDUÕQÕQ�
J|]OHPL��EDNÕODELOPLú�LVH�DUWHU�NDQ�JD]Õ�WHWNLNL�YH�DQHVWH]LVWLQ�
GHQH\LPLQH� J|UH� NDQ� WUDQVI�]\RQX� X\JXODQPDNWDGÕU��
dDOÕúPDPÕ]GD� NDQ� ND\EÕ� LOH� LOJLOL� KHUKDQJL� ELU� YHUL\L� GDKLO�
HWPHGLN� o�QN�� oDOÕúPDPÕ]� UHWURVSHNWLI� ELU� oDOÕúPD� ROXS��
LQWUDRSHUDWLI�NDQ�ND\EÕ�LOH�LOJLOL�RSHUDV\RQGD�NXOODQÕODQ�VSDQo�
PLNWDUODUÕ�YH�DVSLUDV\RQ�WRUEDVÕQGDNL�VÕYÕQÕQ�PLNWDUÕ�ND\GH��
GLOPHPLúWL��%X�GXUXP�oDOÕúPDPÕ]ÕQ�HNVLN�\|QOHULQGHQ�ELULQL�
ROXúWXUPDNWDGÕU�� 7DKPLQOHU� VSDQoODUÕQ� WDUWÕOPDVÕ� YH� DVSLUD-
V\RQ�WRUEDVÕQGDNL�VÕYÕQÕQ�KHPDWRNULWL�|Oo�OHUHN�JHOLúWLULOHEL��
OLU��$PD�EX�GXUXP�FHUUDKL�|UW�OHUGHNL�YH�\HUGH�EXOXQDQ�NDQ�
ND\ÕSODUÕQÕ�KHVDSOD\DPD]��%LUoRN�oDOÕúPD�\D]DUODUÕQ�I�]\RQ�
VHYL\HOHUL��D÷ÕUOÕN�YH\D�NDQ�YRO�P��\�]GHVL� LOH� LOJLOL�RODUDN�
NDQ� ND\EÕQÕ� WDQÕPOD\DQ� WHUFLKOHULQL� J|VWHUPHNWHGLU� ������
0RGL� YH� DUN��� VNRO\R]� FHUUDKLVLQLQ� IDUNOÕ� DúDPDODUÕQGD�
LQWUDRSHUDWLI� NDQ� ND\EÕ� LOH� LOJLOL� \DSWÕNODUÕ� SURVSHNWLI� ELU�
oDOÕúPDGD�EHNOHQHQ�NDQ�ND\EÕ�PLNWDUÕQÕ�DVSLUDV\RQ�WRUEDVÕQ-
GDNL�NDQ�PLNWDUÕQÕQ�YH�NXUX�YH�NDQOÕ�VSDQoODU�DUDVÕQGDNL�WDUWÕ�
IDUNÕQÕQ�KHVDSODQPDVÕQD�J|UH�WDKPLQ�HWPH\H�oDOÕúPÕúODUGÕU�������

7DEOR�,,,�7UDQVI�]\RQ�LOH�LOJLOL�GH÷HUOHU���������

                                                                            

.DQ�WUDQVI�]\RQX�FHUUDKL�NDQDPDQÕQ�ELU�J|VWHUJHVL�RODELOLU��
&HUUDKL�NDQDPDQÕQ�NHQGLVL�GH�N|W��NOLQLN�VRQXoODU�LOH�LOLúNLOL�
RODELOLU�������dDOÕúPDPÕ]GD�KDVWDODUÕQ�WUDQVI�]\RQ�|QFHVL�+J�
GH÷HUOHULQH� ND\ÕWODU� WXWXOPDGÕ÷Õ� LoLQ� XODúÕODPDPÕúWÕU�� %X�
\�]GHQ�WUDQVI�]\RQXQ�QH�NDGDUÕ�FHUUDKL�NDQDPD\D��QH�NDGDUÕ�
KDVWDQÕQ� NRPRUELW� KDVWDOÕNODUÕQD� ED÷OÕ� RODUDN� JHOLúHQ� NOLQLN�
VHPSWRPODUD�ED÷OÕ�ROGX÷XQX��YD]RSUHVV|U�LKWL\DFÕ�JHUHNWLUHQ�
KLSRWDQVL\RQ�JLEL��EHOLUOHPHN�]RUGXU��
7UDQVI�]\RQXQ�QRQ�NDUGLDN�FHUUDKL�JHoLUHQ�DQHPLN�KDVWDODU-
GDNL�HWNLVL�WDP�RODUDN�ELOLQPHPHNWHGLU��&DUVRQ�YH�DUN���µµ�NDQ�
WUDQVI�]\RQX��JHQHO�GXUXPX�N|W��KDVWDODUD�GDKD�ID]OD�\DSÕO-
PDNWD�YH�EX�KDVWDODU�GD�GDKD�ID]OD�RUDQGD�HQIHNVL\RQ�YH�|O�P�
J|U�OPHPHNWHGLU�¶¶� GHPLúOHUGLU� ������ 6RQXo� RODUDN� FHUUDKL�
VÕUDVÕQGD�GDKD�ID]OD�NDQD\DQ�KDVWDODUD�GDKD�ID]OD�NDQ�WUDQV-
I�]\RQX� \DSÕOPDNWD�� EX� GXUXP� GD� KDVWDODUÕQ� NOLQLNWH� WDNLS�
HGLOGL÷L�J�Q�VD\ÕVÕQÕ�DUWWÕUPDNWDGÕU�GL\HELOLUL]��
dDOÕúPDPÕ]GDNL� YDNDODUÕQ� L]ROH� HOHNWLI� YHUWHEUD� FHUUDKLVLQH�
DOÕQDQ�KDVWDODU�ROPDGÕ÷Õ�� �HN� WUDYPDODUÕ�RODQ��DFLO�FHUUDKL\H�
DOÕQPÕú��������\Dú�JLEL�JHQLú�ELU�\Dú�DUDOÕ÷Õ�YH�LODYH�NRPRUELW�
KDVWDOÕNODUÕ� GD� EXOXQDQ� KDVWDODU� ROPDVÕ�� JHUHN� NDQ� ND\EÕQÕ��
JHUHNVH� NDQ� WUDQVI�]\RQX� LKWL\DFÕQÕ� HWNLOH\HQ� IDNW|UOHU�
ROPXúWXU��'ROD\ÕVÕ\OD�<%�YH�09�LKWL\DFÕQÕ�GD�HWNLOH\HQ�EX�
LODYH� GXUXPODU� QHGHQL\OH� oDOÕúPDPÕ]GDNL� YDNDODUÕQ�<%� YH�
09� LKWL\DoODUÕ� YH� WDEXUFXOXN� V�UHOHULQL� VDGHFH� NDQ� WUDQV-

I�]\RQX�\DSÕOPÕú�ROPDVÕQD�ED÷OD\DPD\Õ]��
.DQ� WUDQVI�]\RQXQXQ� IL]\RORMLN� DQRUPDOOLNOHUL� G�]HOWHUHN�
KDVWDODUÕQ� NOLQLNOHULQL� G�]HOWWL÷L� NDEXO� HGLOPHNWHGLU��$QFDN�
NDQ� WUDQVI�]\RQXQXQ�� VRQXoODUÕ� L\LOHúWLUPHGL÷L� KDWWD�
VRQXoODUÕ�N|W�OHúWLUHELOHFH÷LQH�GDLU�NDQÕWODU�JLGHUHN�DUWPDN-
WDGÕU� ��������� 7UDYPDWLN� YHUWHEUD� FHUUDKLOHUL� KHP� FHUUDKL�
QHGHQOL� NDQDPD� PH\GDQD� JHOHELOPHVL� KHP� GH� KDVWDODUÕQ�
EHUDEHULQGH� EXOXQDQ� HN� WUDYPDODUÕ� QHGHQL\OH� NDQ� WUDQV-
I�]\RQX�\DSÕOPD� ULVNL� RODQ� FHUUDKLOHUGLU��%X�GXUXP�KDVWD\Õ�
DOORMHQLN� NDQ� WUDQVI�]\RQXQXQ� ULVNOHUL� LOH� NDUúÕ� NDUúÕ\D�
JHWLUPHNWHGLU�YH�WUDQVI�]\RQ�ULVNL�YH�PDOL\HWOHUL�|QHPOL�ELU�
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ABSTRACT
Objective: 
,QWUDRSHUDWLYH� EORRG� ORVV� LV� RQH� RI� WKH� PRVW� LPSRUWDQW�
SUREOHPV� LQ� WUDXPDWLF� YHUWHEUDO� VXUJHU\�796�� DQG� XVXDOO\�
DOORJHQLF�EORRG�WUDQVIXVLRQ�LV�QHHGHG��,Q�WKLV�VWXG\��ZH�DLPHG�
WR�GHWHUPLQH�WKH�IDFWRUV�WKDW�DIIHFW�LQWUDRSHUDWLYH�DOORJHQHLF�
EORRG�WUDQVIXVLRQV�,2$%7��DQG�WKH�HIIHFWV�RI�,2$%7�RQ�WKH�
VKRUW�WHUP�SRVWRSHUDWLYH�RXWFRPH��

Material and Methods: 
,Q�WKLV�UHWURVSHFWLYH�VWXG\�����SDWLHQWV�WKDW�XQGHUZHQW�796�
ZHUH� GHWHUPLQHG� DQG� ���ZLWK�PLVVLQJ� GDWD�ZHUH� H[FOXGHG��
7KH� HIIHFWV� RI� SUH� DQG� LQWUDRSHUDWLYH� YDULDEOHV� RQ� WKH�
LQFLGHQFH�RI�,2$%7V�DQG�WKH�UHODWLRQ�RI�,2$%7�DQG�SRVWRS-
HUDWLYH�PHFKDQLFDO�YHQWLODWLRQ�WLPHV��OHQJWK�RI�,QWHQVLYH�&DUH�
8QLW��,&8���VWD\�DQG�GLVFKDUJH�WLPHV�ZHUH�HYDOXDWHG��

Results: 
����SDWLHQWV�ZHUH�HYDOXDWHG��7KHUH�ZDV�QR�VLJQLILFDQW�GLIIHU-
HQFH�EHWZHHQ�,2$%7���Q ����DQG�,2$%7±��Q �����SDWLHQWV�
UHJDUGLQJ� DJH� �S�  �������� JHQGHU� �S �������� $6$� VWDWXV��
RSHUDWHG� YHUWHEUDO� VHJPHQW� OHYHOV�S ������� DQG� VXUJLFDO�
DSSURDFK�� 3UHRSHUDWLYH� KHPRJORELQ� OHYHOV�ZHUH� �������6'�
����� J�GO� DQG� ������ 6'������ J�G/� UHVSHFWLYHO\� �S ��������
,2$%7��SDWLHQWV�KDG�VLJQLILFDQWO\�ORQJ�RSHUDWLRQ�WLPHV��Sޒ��
�������� ,2$%7�� JURXS� KDG� VLJQLILFDQWO\� ORQJHU� ���� YV� ��
GD\V�� �S��������GLVFKDUJH� WLPHV�ZKLOH��09�WLPHV�S �������
DQG� ,&8� VWD\� �S ������� ZHUH� QRW� VLJQLILFDQWO\� GLIIHUHQW�
EHWZHHQ�JURXSV��

Conclusion(s): 
$OORJHQLF� EORRG� WUDQVIXVLRQ� PD\� EH� DQ� LQGHSHQGHQW� ULVN�
IDFWRU�IRU�D�ORQJHU�KRVSLWDO�VWD\�WKDW�LV�QRW�UHODWHG�WR�SUHRSHUD-
WLYH� KHPRJORELQ� OHYHOV� DQG� WKH� LQYDVLYLW\� RI� WKH� RSHUDWLRQ��
6WUDWHJLHV�WR�SUHYHQW�EORRG�ORVV�DQG�EORRG�WUDQVIXVLRQV�PD\�
UHVXOW�LQ�GHFUHDVHG�FRVWV��

Key Words: 
7UDQVIXVLRQ��&RPSOLFDWLRQV��6SLQDO�&RUG�9HUWHEUDO�6XUJHU\�
 
/ʈ:ʈ̪�>-�)5)i�
.DQ�WUDQVI�]\RQXQXQ�ELUoRN�FHUUDKL�SURVHG�UGH�SRVWRSHUDWLI�
G|QHPGH� PRUWDOLWH� YH� PRUELGLWH\L� DUWWÕUGÕ÷ÕQÕ� J|VWHUHQ�
oDOÕúPDODU�EXOXQPDNWDGÕU������6SLQDO�FHUUDKLOHU��WUDQVI�]\RQ�
JHUHNWLUHFHN�NDGDU�E�\�N�NDQDPDODUD�QHGHQ�RODELOPHNWHGLU��
1H�\D]ÕN�NL�oRN�VHYL\HOL�YH�UHNRQVWU�NWLI�FHUUDKLOHU�LQWUDRSH��
UDWLI�G|QHPGH�NDQDPD�QHGHQL\OH�NRPSOLNH�KDOH�JHOHELOPHN-
WHGLU� ����� $PHULND� GD� NDSDQPÕú� WÕEEL� GDYDODUÕ� LQFHOH\HQ�
UHWURVSHNWLI� ELU� oDOÕúPDGD� VSLQDO� FHUUDKL� QHGHQOL� NDQDPDODU�
W�P�FHUUDKL�SURVHG�UOHUH�ED÷OÕ�NDQDPDODUÕQ����¶�Q��ROXúWXU-
GX÷X�J|VWHULOPLúWLU������%XQXQOD�EHUDEHU�DOORMHQLN�NDQ�WUDQV-
I�]\RQX�VWUDWHMLOHUL��SRVWRSHUDWLI�HQIHNVL\RQODU��LPP�QRMHQLN�
UHDNVL\RQODU��WUDQVI�]\RQ�VÕUDVÕQGD�\DSÕODQ�KDWDODU�QHGHQL\OH�
JLGHUHN�GDKD�VÕNÕ�ELU�úHNLOGH�G�]HQOHQPHNWHGLU��������6SLQDO�
FHUUDKLOHUGH�VÕNOÕNOD����������RUDQÕQGD��WUDQVI�]\RQ�\DSÕO-
PDNWDGÕU� ������� +DVWDQÕQ� \DúÕ�� HúOLN� HGHQ� NRPRUELG�
KDVWDOÕNODU�� RSHUH� HGLOHQ� VHJPHQW� VD\ÕVÕ�� RSHUDV\RQXQ�

NRPSOHNV� ROPDVÕ�� SUHRSHUDWLI� +J� GH÷HUOHUL� YH� FHUUDKLQLQ�
V�UHVL�JLEL�IDNW|UOHU�SHULRSHUDWLI�G|QHPGH�\DSÕODQ�NDQ�WUDQV-
I�]\RQ� PLNWDUÕQÕ� HWNLOHPHNWHGLU� �������$NXW� QRUPRYROHPLN�
KHPRGLOLV\RQ�� DQWLILEULQROLWLNOHU� YH�GDKD�G�ú�N� WUDQVI�]\RQ�
HúLN� GH÷HUOHUL� LOH� WUDQVI�]\RQ� JHUHNVLQLPOHUL� D]DOWÕOPD\D�
oDOÕúÕOPDNWDGÕU� ������ $QFDN� EX� WHNQLNOHULQ� NHQGLQH� |]J��
ULVNOHUL� EXOXQPDNWD� YH� WUDQVI�]\RQ� JHUHNVLQLPLQL� WDPDPHQ�
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KDVWDQÕQ� \R÷XQ� EDNÕPGD� NDOPD� V�UHVL� GH� WHVSLW� HGLOHUHN�
ND\GHGLOPLúWLU��
øQWUDRSHUDWLI�G|QHPGH�\DSÕODQ�DOORMHQLN�NDQ�WUDQVI�]\RQXQXQ�
KDVWDODUÕQ�SUH�YH�SRVWRSHUDWLI�G|QHPGHNL�KHPRJORELQ�GH÷HU-
OHUL� �]HULQH� RODQ� HWNLVL� DUDúWÕUÕOPÕúWÕU�� $\UÕFD� LQWUDRSHUDWLI�
DOORMHQLN�NDQ��WUDQVI�]\RQX�LOH��RSHUDV\RQ�V�UHVL��RSHUH�HGLOHQ�
VHJPHQW� VD\ÕVÕ�� SRVWRSHUDWLI� KDVWDQHGH� \DWÕú� V�UHVL� YH�
<%h�$6%h¶�GH�NDOÕú�V�UHOHUL�DUDVÕQGDNL�LOLúNL�LQFHOHQPLúWLU��
9HUWHEUD� WUDYPDVÕQD� HN� RODUDN� EDúND� WUDYPDODUÕQÕQ� ROXS�
ROPDPDVÕ��FHUUDKL�WHNQLN��KDVWDODUÕQ�NRPRUELW�KDVWDOÕNODUÕ�YH�
$6$�GXUXPXQXQ��NDQ�WUDQVI�]\RQX��\R÷XQ�EDNÕP�YH�PHND��
QLN�YHQWLODV\RQ�LKWL\DFÕQD�HWNLVL�GH�DUDúWÕUÕOPÕúWÕU���

ʈ[\I\Q[\QS[MT�)VITQb�
.DWHJRULN�GH÷LúNHQOHU�DUDVÕQGD�EXOXQDQ�LOLúNLOHU�GH÷HUOHQGL-
ULOLUNHQ� 3HDUVRQ� NL�NDUH� WHVWL� YH\D� )LVKHU¶V� ([DFW� 7HVWL�
NXOODQÕOPÕúWÕU��7DQÕPOD\ÕFÕ�LVWDWLVWLNOHU��\�]GH��IUHNDQV��VWDQ��
GDUW�VDSPD��RUWDODPD��PLQLPXP��PDNVLPXP��PHG\DQ�GH÷HU-
OHUL\OH� EHOLUWLOPLúWLU�� 1RUPDOOLN� WHVWLQGH� LVH� JUXSODUGD�
|UQHNOHP�VD\ÕVÕ���¶GHQ�N�o�N�LVH��6KDSLUR�:LONV��E�\�N�LVH��
.ROPRJRURY�6PLUQRY� LOH� GH÷HUOHQGLULOPLúWLU�� *UXSODUÕQ�
|Oo�P�GH÷HUOHUL� DUDVÕQGDNL� IDUN�GH÷HUOHQGLULOLUNHQ��YHULOHULQ�
QRUPDO�GD÷ÕOÕPD�X\GX÷X�GXUXPODUGD�%D÷ÕPVÕ]�øNL�gUQHNOHP�
W�WHVWL��,QGHSHQGHQW�6DPSOHV�W�7HVW���YHULOHULQ�QRUPDO�GD÷ÕOÕ-
PD� X\PDGÕ÷Õ� GXUXPODUGD� LVH� � 0DQQ�:KLWQH\� 8� WHVWL�
NXOODQÕOPÕúWÕU�� 1RUPDO� GD÷ÕOÕP� YDUVD\ÕPÕ� VD÷ODQPÕú� LVH� �o�
JUXEXQ�NDUúÕODúWÕUÕOÕUNHQ�7HN�<|QO��$129$� WHVWL� �$QDO\VLV�
RI�9DULDQFH��NXOODQÕOPÕúWÕU��øNLOL�NDUúÕODúWÕUPDODU�LoLQ�%RQIHU-
URQL�WHVWL�NXOODQÕOPÕúWÕU��
3UHRSHUDWLI�YH�VHUYLV�KHPRJORELQ�GH÷HUOHUL�DUDVÕQGDNL�IDUNODU�
DQDOL]� HGLOLUNHQ� :LOFR[RQ� (ú� 7HVWLQGHQ� \DUDUODQÕOPÕúWÕU��
øVWDWLVWLNVHO�RODUDN��S�GH÷HUL�����
GHQ�N�o�N�LVH�DQODPOÕ�RODUDN�
GH÷HUOHQGLULOPLúWLU��$QDOL]OHUGH� 6366� ����� SDNHW� SURJUDPÕ�
NXOODQÕOPÕúWÕU��

*=4/=4):�
+DVWDODUÕQ�GHPRJUDILN�|]HOOLNOHUL�7DEOR�,¶GH�J|VWHULOPLúWLU�

Tablo I:+DVWDODUÕQ�'HPRJUDILN�g]HOOLNOHUL���������������������������������������������������������������������������������������������

%XQD�J|UH�LQWUDRSHUDWLI�G|QHPGH�DOORMHQLN�NDQ�WUDQVI�]\RQX�
\DSÕODQ� �ø2$.7��� YH� LQWUDRSHUDWLI� G|QHPGH� DOORMHQLN� NDQ�
WUDQVI�]\RQX�\DSÕOPD\DQ��ø2$.7�����JUXS�DUDVÕQGD�\Dú��S �
����������FLQVL\HW��S� ��������$6$�VÕQÕIODPDVÕ��FHUUDKL�\DSÕODQ�
VHJPHQW� VD\ÕVÕ� �S �������� FHUUDKL� \DNODúÕP� úHNOL� DUDVÕQGD�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN�EXOXQPDPÕúWÕU��+HU�LNL�JUXS�
DUDVÕQGD� SUHRSHUDWLI� +J� GH÷HUOHUL� DUDVÕQGD� IDUN� VDSWDQ-
PDPÕúWÕU��S� ����������7DEOR�,,,���ø2$.7��JUXEXQ�SRVWRSHUDW-
LI� RUWDODPD� +J� GH÷HUL� ������6'������� JU�G/�� ø2$.7��
JUXEXQ� SRVWRSHUDWLI� +J� GH÷HUL� �����6'������� JU�GO� ROXS�

LVWDWLVWLNVHO�RODUDN�DQODPOÕ�|Oo�GH�IDUN�YDUGÕU��S��������
�7DEOR�,,,���ø2$.7��JUXEXQ�RUWDODPD�RSHUDV\RQ�V�UHVL�����
GN��ø2$.7��JUXEXQ���RUWDODPD�RSHUDV\RQ�V�UHVL�����GN�ROXS�
EX�LNL�JUXS�DUDVÕQGD�DQODPOÕ�IDUNOÕOÕN�VDSWDQPÕúWÕU��Sޒ���������
+HU� LNL� JUXEXQ� X\DQGÕUÕOPD�\R÷XQ� EDNÕPD� oÕNDUÕOPD� YH�
\R÷XQ�EDNÕPGD�NDOPD�V�UHOHUL�DUDVÕQGD�DQODPOÕ�IDUN�VDSWDQ-
PDPÕúWÕU� �7DEOR� ,,��� ø2$.7±� JUXEXQ� WDEXUFXOXN� V�UHVL�
PHGLDQ� �� J�Q�� ø2$.7�� JUXEXQ� LVH� PHGLDQ� ��� J�Q� ROXS�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN�VDSWDQPÕúWÕU��S����������
 
Tablo II :�&HUUDKL�LOH�øOJLOL�g]HOOLNOHU��

<):<1̪5)��
dDOÕúPDPÕ]GD� NDGÕQ�HUNHN� RUDQÕ� GL÷HU� HSLGHPL\RORMLN�
oDOÕúPDODUD� EHQ]HUGLU� ���������<Dú� RUWDODPDVÕ� VHULPL]GH� ���
\ÕO� ������� \ÕO�� LGL�� <HUOL� YH� \DEDQFÕ� VHULOHUGH� WRUDNDO� YH�
ORPEHU�RPXUJD�NÕUÕNODUÕ�JHQHOOLNOH�LNLQFL�GHNDW�VRQX���o�QF��
GHNDW�EDúÕQGD�VÕN�J|U�OPHNWH�ROXS��VHULPL]GH�GH�EX�J|]OHQ-
PLúWLU�� øQWUDRSHUDWLI� G|QHPGH� ø2$.7�� �Q ���� YH� ø2$.7��
�Q ����� KDVWDODU� NDGÕQ� YH� HUNHN� RUDQODUÕ� DoÕVÕQGDQ�
LQFHOHQGL÷LQGH��NDQ�WUDQVI�]\RQX�\DSÕOPD�RUDQODUÕ�DUDVÕQGDNL�
IDUNÕQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ROPDGÕ÷Õ� J|U�OP�úW�U�
�S ��������$NVLQH�.DUOVVRQ�YH�DUN��RQ�SXPS�&$%*�\DSÕODQ�
KDVWDODUGD� NDGÕQ� FLQVL\HWWH� WUDQVI�]\RQ� ULVNLQLQ� DUWWÕ÷ÕQÕ�
EXOPXúODUGÕU� ������ dDOÕúPDPÕ]GD� |UQHNOHP� E�\�NO�÷�Q�Q�
J|UHFH� D]� ROPDVÕ� �Q ������ DFLO� FHUUDKL� JHoLUHQ� KDVWDODUÕQ�
VHoLOPLú�ROPDVÕ��WUDYPD�KDVWDODUÕQÕQ�RQ�SXPS�&$%*�JHoLUHQ�
KDVWDODUD� J|UH� GDKD� JHQo� \DúWD� ROPDVÕ� LNL� oDOÕúPD� VRQXQGD�
DOÕQDQ�VRQXoODUÕQ�IDUNOÕ�ROPDVÕQD�VHEHS�ROPXú�RODELOLU��
+HPHQ� W�P� VHULOHUGH� YHUWHEUD� IUDNW�UOHUL� LOH� ELUOLNWH� HQ� VÕN�
J|U�OHQ�\DUDODQPDODU�NRVWD�IUDNW�UOHUL�VRQXFX�JHOLúHQ�KHPR��
SQRPRWRUDNV� YH� DOW� HNVWUHPLWHGH� GDKD� ID]OD� ROPDN� �]HUH�

HNVWUHPLWH� IUDNW�UOHULGLU� ������ dDOÕúPDPÕ]GD� HNVWUHPLWH�
IUDNW�U��J|U�OHQ����KDVWD����������PXOWLSO�NRVWD�NÕUÕNODUÕ�YH�
KHPRSQRPRWRUDNV�J|U�OHQ����KDVWD��������LOH�EXOJXODUÕPÕ]�
GL÷HU�oDOÕúPDODU�LOH�EHQ]HUGLU�����ROJXPX]GD�������LVH�YHUWH-
EUD� IUDNW�U�QH�HúOLN�HGHQ�HN�\DUDODQPDODU�\RNWXU� �7DEOR� ,���
9HUWHEUD� IUDNW�UOHULQLQ� VÕNOÕNOD� WUDILN� ND]DODUÕ� YH� \�NVHNWHQ�
G�úPH� VRQXFX� ROXúPDVÕ� HN� \DUDODQPDODUÕQ� VÕN� J|U�OPHVLQL�
DoÕNODU��$6%h�<%� oÕNPD� RUDQODUÕQD� EDNÕOGÕ÷ÕQGD� ø2$.7��
JUXEXQ� $6%h�<%h� oÕNPD� RUDQÕQÕQ� GDKD� ID]OD� ROGX÷XQX�
J|UG�N��S ������7DEOR�,,���'ROD\ÕVÕ�LOH�KDVWDODUD�WUDQVI�]\RQ�
\DSÕOPDVÕQÕQ�� KDVWDODUÕQ� SRVWRSHUDWLI� G|QHPGH� X\DQGÕUÕOPD�
RUDQODUÕQÕ�YH�<%¶D�oÕNPD�RUDQODUÕQÕ�HWNLOHGL÷LQL�V|\OH\HELOLU-
L]�� %XQD� UD÷PHQ� KHU� LNL� JUXEXQ�� <%� ¶D� oÕNWÕNODUÕ� ]DPDQ�
NDOGÕNODUÕ�V�UHOHU�RUWDODPD�ELU�J�Q�ROXS�DUDODUÕQGD�LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� IDUNOÕOÕN� EXOXQPDPDNWDGÕU�� %X� \�]GHQ�
NOLQL÷LPL]GH�KDVWDODUÕQ�<%h�$6%h¶�QH�SRVWRSHUDWLI�G|QHP-
GH�oÕNÕú�NDUDUÕ� WHN�EDúÕQD�NDQ� WUDQVI�]\RQX�YH�EXQXQ�KDVWD�
�]HULQGH�\DUDWWÕ÷Õ�HWNLOHU�ROPD\ÕS��PXOWLIDNW|UL\HO�ROGX÷XQX�
V|\OH\HELOLUL]���8]DPÕú�RSHUDV\RQ�V�UHVL��HWNLOL�D÷UÕ�NRQWURO���
HúOLN�HGHQ� WUDYPDODU�JLEL���+DVWDQHGHQ� WDEXUFXOXN�V�UHVLQLQ�
LVH�RUWDODPD�ø2$.7��JUXSWD�PHGLDQ����J�Q��ø2$.7±�JUXSWD�
PHGLDQ� �� J�QG�U� �S��������� 'ROD\ÕVÕ\OD� NDQ� WUDQVI�]\RQX�
X\JXODPDODUÕQÕQ�KDVWDQHGH�NDOÕú�V�UHVLQL�X]DWWÕ÷ÕQÕ�V|\OH\H-
ELOLUL]��
/DXUDQW� YH� DUN��� ������ KDVWD\Õ� UHWURVSHNWLI� RODUDN� WUDQV-
I�]\RQ� DoÕVÕQGDQ� GH÷HUOHQGLUGLNOHUL� oDOÕúPDODUÕQGD�� NDQ�
WUDQVI�]\RQODUÕQÕQ����J�QO�N�PRUELGLWH\L�DUWWÕUGÕ÷ÕQÕ�J|]OHP-
OHPLúOHUGLU��%X�oDOÕúPDGD�DOORMHQLN�NDQ�WUDQVI�]\RQX�\DSÕODQ�
KDVWDODUGD� SXOPRQHU�� VHSWLN�� WURPERHPEROL� JLEL� NRPS-
OLNDV\RQODU�GD�DUWÕú�J|U�OP�úW�U�������dDOÕúPDPÕ]GD�KDVWDODU�
NRPSOLNDV\RQODU� \|Q�QGHQ� LQFHOHQPHPLú� ROXS� |UQHNOHP�
E�\�NO�÷�P�]� N�o�N� �Q ����� YH� VDGHFH� LNL� FHUUDKL� NOLQLN�
oDOÕúPD\D�GDKLO� HGLOPLúWLU��<LQH�GH�oDOÕúPDPÕ]GD�KDVWDODUÕQ�
VHUYLVWH�NDOGÕNODUÕ�WRSODP�J�Q�VD\ÕVÕ�X]DPÕúWÕU���
&DUDELQL�YH�DUN���SRVWHULRU�VSLQDO� I�]\RQ�FHUUDKLVL� VÕUDVÕQGD�
PDMRU�WUDQVI�]\RQXQ�EHOLUWHoOHUL�LOH�LOJLOL�\DSWÕNODUÕ�oDOÕúPD-
ODUÕQGD�����QLWHGHQ�ID]OD�HULWURVLW�V�VSDQVL\RQX�YHULOHQ�KDVWD-
ODUÕQ� RSHUDV\RQ� V�UHOHULQL� X]XQ� EXOPXúODUGÕU� ������ %HQ]HU�
RODUDN� EL]� GH� oDOÕúPDPÕ]GD� ø2$.7�� KDVWDODUÕQ� RSHUDV\RQ�
V�UHVLQL�X]XQ�EXOGXN��S ��������7DEOR�,,���9HUWHEUD�FHUUDKLVL�
JLEL�PDMRU�NDQ�ND\EÕ� LOH� LOLúNLOL�RSHUDV\RQODUGD�NDQ�ND\EÕQÕ�
GR÷UX�|OoPHN�]RUGXU��$\UÕFD�NDQ�ND\EÕ�GH÷LúNHQ�ROXS� WRWDO�
NDQ�ND\EÕQÕQ�HQ�D]ÕQGDQ����¶��SRVWRSHUDWLI�G|QHPGH�ROPDN-
WDGÕU�� )�]\RQ� \DSÕODQ� VHJPHQW� VHYL\HVLQLQ� NDQ� ND\EÕ\OD�
NRUHOH� ROGX÷X� GDKD� |QFHNL� oDOÕúPDODUGD� RUWD\D�
NRQPXúWXU�������dDOÕúPDPÕ]GD�KDVWDODUÕ�RSHUH�HGLOHQ�FHUUDKL�
VHJPHQW� VHYL\HVLQH� J|UH� NDUúÕODúWÕUGÕN�� 9HUWHEUD� VHJPHQW��
VHYL\HOHULQL��WHN�VHYL\H��Q ����YH�ELUGHQ�ID]OD�VHYL\H�RODUDN�
LNL�JUXSWD�LQFHOHGLN��%X�LNL�JUXS�DUDVÕQGD�WUDQVI�]\RQ�\DSÕO-
PD� RUDQODUÕ� DoÕVÕQGDQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN�
EXOXQDPDPÕúWÕU��S ���������7DEOR�,,���
2SHUH� HGLOHQ� VHYL\H� VD\ÕVÕ�� SHN� oRN� OLWHUDW�UGH� NDQ� WUDQV-
I�]\RQX�LOH�ROGXNoD�LOLúNLOL�EXOXQGX÷XQGDQ��oDOÕúPDPÕ]GD�GD�
EHNOHQWLPL]�EX�\|QGH\GL��
6SLQDO�FHUUDKLOHUGH�NDQ�WUDQVI�]\RQXQXQ�QH�]DPDQ�\DSÕOPDVÕ�
JHUHNWL÷L�LOH�LOJLOL�KHPRGLQDPLN�SDUDPHWUHOHUH�GD\DQDQ�oHúLWOL�
oDOÕúPDODU� EXOXQPDNWDGÕU� ��������� %L]LP� NOLQL÷LPL]GH� NDQ�
WUDQVI�]\RQXQD� EDúODPD� HQGLNDV\RQX� DoÕVÕQGDQ� WDQÕPOÕ�

NHVNLQ� NULWHUOHU� EXOXQPDPDNWD�� KHPRGLQDPLN� SDUDPHWUHO-
HU�KLSRWDQVL\RQ�� WDúLNDUGL�� FHUUDKL� NDQDPD� PLNWDUÕQÕQ�
J|]OHPL��EDNÕODELOPLú�LVH�DUWHU�NDQ�JD]Õ�WHWNLNL�YH�DQHVWH]LVWLQ�
GHQH\LPLQH� J|UH� NDQ� WUDQVI�]\RQX� X\JXODQPDNWDGÕU��
dDOÕúPDPÕ]GD� NDQ� ND\EÕ� LOH� LOJLOL� KHUKDQJL� ELU� YHUL\L� GDKLO�
HWPHGLN� o�QN�� oDOÕúPDPÕ]� UHWURVSHNWLI� ELU� oDOÕúPD� ROXS��
LQWUDRSHUDWLI�NDQ�ND\EÕ�LOH�LOJLOL�RSHUDV\RQGD�NXOODQÕODQ�VSDQo�
PLNWDUODUÕ�YH�DVSLUDV\RQ�WRUEDVÕQGDNL�VÕYÕQÕQ�PLNWDUÕ�ND\GH��
GLOPHPLúWL��%X�GXUXP�oDOÕúPDPÕ]ÕQ�HNVLN�\|QOHULQGHQ�ELULQL�
ROXúWXUPDNWDGÕU�� 7DKPLQOHU� VSDQoODUÕQ� WDUWÕOPDVÕ� YH� DVSLUD-
V\RQ�WRUEDVÕQGDNL�VÕYÕQÕQ�KHPDWRNULWL�|Oo�OHUHN�JHOLúWLULOHEL��
OLU��$PD�EX�GXUXP�FHUUDKL�|UW�OHUGHNL�YH�\HUGH�EXOXQDQ�NDQ�
ND\ÕSODUÕQÕ�KHVDSOD\DPD]��%LUoRN�oDOÕúPD�\D]DUODUÕQ�I�]\RQ�
VHYL\HOHUL��D÷ÕUOÕN�YH\D�NDQ�YRO�P��\�]GHVL� LOH� LOJLOL�RODUDN�
NDQ� ND\EÕQÕ� WDQÕPOD\DQ� WHUFLKOHULQL� J|VWHUPHNWHGLU� ������
0RGL� YH� DUN��� VNRO\R]� FHUUDKLVLQLQ� IDUNOÕ� DúDPDODUÕQGD�
LQWUDRSHUDWLI� NDQ� ND\EÕ� LOH� LOJLOL� \DSWÕNODUÕ� SURVSHNWLI� ELU�
oDOÕúPDGD�EHNOHQHQ�NDQ�ND\EÕ�PLNWDUÕQÕ�DVSLUDV\RQ�WRUEDVÕQ-
GDNL�NDQ�PLNWDUÕQÕQ�YH�NXUX�YH�NDQOÕ�VSDQoODU�DUDVÕQGDNL�WDUWÕ�
IDUNÕQÕQ�KHVDSODQPDVÕQD�J|UH�WDKPLQ�HWPH\H�oDOÕúPÕúODUGÕU�������

7DEOR�,,,�7UDQVI�]\RQ�LOH�LOJLOL�GH÷HUOHU���������

                                                                            

.DQ�WUDQVI�]\RQX�FHUUDKL�NDQDPDQÕQ�ELU�J|VWHUJHVL�RODELOLU��
&HUUDKL�NDQDPDQÕQ�NHQGLVL�GH�N|W��NOLQLN�VRQXoODU�LOH�LOLúNLOL�
RODELOLU�������dDOÕúPDPÕ]GD�KDVWDODUÕQ�WUDQVI�]\RQ�|QFHVL�+J�
GH÷HUOHULQH� ND\ÕWODU� WXWXOPDGÕ÷Õ� LoLQ� XODúÕODPDPÕúWÕU�� %X�
\�]GHQ�WUDQVI�]\RQXQ�QH�NDGDUÕ�FHUUDKL�NDQDPD\D��QH�NDGDUÕ�
KDVWDQÕQ� NRPRUELW� KDVWDOÕNODUÕQD� ED÷OÕ� RODUDN� JHOLúHQ� NOLQLN�
VHPSWRPODUD�ED÷OÕ�ROGX÷XQX��YD]RSUHVV|U�LKWL\DFÕ�JHUHNWLUHQ�
KLSRWDQVL\RQ�JLEL��EHOLUOHPHN�]RUGXU��
7UDQVI�]\RQXQ�QRQ�NDUGLDN�FHUUDKL�JHoLUHQ�DQHPLN�KDVWDODU-
GDNL�HWNLVL�WDP�RODUDN�ELOLQPHPHNWHGLU��&DUVRQ�YH�DUN���µµ�NDQ�
WUDQVI�]\RQX��JHQHO�GXUXPX�N|W��KDVWDODUD�GDKD�ID]OD�\DSÕO-
PDNWD�YH�EX�KDVWDODU�GD�GDKD�ID]OD�RUDQGD�HQIHNVL\RQ�YH�|O�P�
J|U�OPHPHNWHGLU�¶¶� GHPLúOHUGLU� ������ 6RQXo� RODUDN� FHUUDKL�
VÕUDVÕQGD�GDKD�ID]OD�NDQD\DQ�KDVWDODUD�GDKD�ID]OD�NDQ�WUDQV-
I�]\RQX� \DSÕOPDNWD�� EX� GXUXP� GD� KDVWDODUÕQ� NOLQLNWH� WDNLS�
HGLOGL÷L�J�Q�VD\ÕVÕQÕ�DUWWÕUPDNWDGÕU�GL\HELOLUL]��
dDOÕúPDPÕ]GDNL� YDNDODUÕQ� L]ROH� HOHNWLI� YHUWHEUD� FHUUDKLVLQH�
DOÕQDQ�KDVWDODU�ROPDGÕ÷Õ�� �HN� WUDYPDODUÕ�RODQ��DFLO�FHUUDKL\H�
DOÕQPÕú��������\Dú�JLEL�JHQLú�ELU�\Dú�DUDOÕ÷Õ�YH�LODYH�NRPRUELW�
KDVWDOÕNODUÕ� GD� EXOXQDQ� KDVWDODU� ROPDVÕ�� JHUHN� NDQ� ND\EÕQÕ��
JHUHNVH� NDQ� WUDQVI�]\RQX� LKWL\DFÕQÕ� HWNLOH\HQ� IDNW|UOHU�
ROPXúWXU��'ROD\ÕVÕ\OD�<%�YH�09�LKWL\DFÕQÕ�GD�HWNLOH\HQ�EX�
LODYH� GXUXPODU� QHGHQL\OH� oDOÕúPDPÕ]GDNL� YDNDODUÕQ�<%� YH�
09� LKWL\DoODUÕ� YH� WDEXUFXOXN� V�UHOHULQL� VDGHFH� NDQ� WUDQV-

I�]\RQX�\DSÕOPÕú�ROPDVÕQD�ED÷OD\DPD\Õ]��
.DQ� WUDQVI�]\RQXQXQ� IL]\RORMLN� DQRUPDOOLNOHUL� G�]HOWHUHN�
KDVWDODUÕQ� NOLQLNOHULQL� G�]HOWWL÷L� NDEXO� HGLOPHNWHGLU��$QFDN�
NDQ� WUDQVI�]\RQXQXQ�� VRQXoODUÕ� L\LOHúWLUPHGL÷L� KDWWD�
VRQXoODUÕ�N|W�OHúWLUHELOHFH÷LQH�GDLU�NDQÕWODU�JLGHUHN�DUWPDN-
WDGÕU� ��������� 7UDYPDWLN� YHUWHEUD� FHUUDKLOHUL� KHP� FHUUDKL�
QHGHQOL� NDQDPD� PH\GDQD� JHOHELOPHVL� KHP� GH� KDVWDODUÕQ�
EHUDEHULQGH� EXOXQDQ� HN� WUDYPDODUÕ� QHGHQL\OH� NDQ� WUDQV-
I�]\RQX�\DSÕOPD� ULVNL� RODQ� FHUUDKLOHUGLU��%X�GXUXP�KDVWD\Õ�
DOORMHQLN� NDQ� WUDQVI�]\RQXQXQ� ULVNOHUL� LOH� NDUúÕ� NDUúÕ\D�
JHWLUPHNWHGLU�YH�WUDQVI�]\RQ�ULVNL�YH�PDOL\HWOHUL�|QHPOL�ELU�
ND\JÕ� QHGHQL� ROPD\D� GHYDP� HWPHNWHGLU�� %X� QHGHQOHUOH� EX�
KDVWD� JUXSODUÕQGD� NDQDPD\Õ� DUWWÕUÕFÕ� QHGHQOHULQ� YH� WUDQV-
I�]\RQ�LKWLPDOLQLQ� WHVSLW�HGLOPHVL�úX�DQGD�PHYFXW�RODQ�NDQ�
ND\EÕ�PLNWDUODUÕQÕ�D]DOWPD\D�\|QHOLN�WHGELUOHULQ�JHOLúWLULOPH-
VLQGH�|QHPOL�ELU�LON�DGÕP�RODFDNWÕU�

;76=i
dDOÕúPDPÕ]GD� NOLQL÷LPL]GH� �� \ÕOOÕN� V�UHoWH� WUDYPD� QHGHQOL�
YHUWHEUD� FHUUDKLVL� JHoLUHQ� ���� KDVWDQÕQ� VRQXoODUÕ�
LQFHOHQGL÷LQGH� ø2$.7�� KDVWDODUGD� HUNHQ� SRVWRSHUDWLI�
VRQXoODUÕQ� QHJDWLI� RODUDN� HWNLOHQGL÷L� J|U�OP�úW�U�� ø2$.7��
KDVWDODUGD�KDVWDQHGHQ�WDEXUFXOXN�V�UHOHUL�ø2$.7��RODQ�JUXED�
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\DQGDú� KDVWDOÕNODUÕ� YH� FHUUDKL� NDQDPD� LOH� RODQ� LOLúNLVL� LoLQ�
GDKD�NDSVDPOÕ�DQDOL]OHUH�LKWL\Do�YDUGÕU��

(WLN�.XUXO�2QD\Õ��
%X�DUDúWÕUPD�LOJLOL�W�P�XOXVDO�G�]HQOHPHOHUH��NXUXPVDO�SROLWL-
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ABSTRACT
Objective: 
,QWUDRSHUDWLYH� EORRG� ORVV� LV� RQH� RI� WKH� PRVW� LPSRUWDQW�
SUREOHPV� LQ� WUDXPDWLF� YHUWHEUDO� VXUJHU\�796�� DQG� XVXDOO\�
DOORJHQLF�EORRG�WUDQVIXVLRQ�LV�QHHGHG��,Q�WKLV�VWXG\��ZH�DLPHG�
WR�GHWHUPLQH�WKH�IDFWRUV�WKDW�DIIHFW�LQWUDRSHUDWLYH�DOORJHQHLF�
EORRG�WUDQVIXVLRQV�,2$%7��DQG�WKH�HIIHFWV�RI�,2$%7�RQ�WKH�
VKRUW�WHUP�SRVWRSHUDWLYH�RXWFRPH��

Material and Methods: 
,Q�WKLV�UHWURVSHFWLYH�VWXG\�����SDWLHQWV�WKDW�XQGHUZHQW�796�
ZHUH� GHWHUPLQHG� DQG� ���ZLWK�PLVVLQJ� GDWD�ZHUH� H[FOXGHG��
7KH� HIIHFWV� RI� SUH� DQG� LQWUDRSHUDWLYH� YDULDEOHV� RQ� WKH�
LQFLGHQFH�RI�,2$%7V�DQG�WKH�UHODWLRQ�RI�,2$%7�DQG�SRVWRS-
HUDWLYH�PHFKDQLFDO�YHQWLODWLRQ�WLPHV��OHQJWK�RI�,QWHQVLYH�&DUH�
8QLW��,&8���VWD\�DQG�GLVFKDUJH�WLPHV�ZHUH�HYDOXDWHG��

Results: 
����SDWLHQWV�ZHUH�HYDOXDWHG��7KHUH�ZDV�QR�VLJQLILFDQW�GLIIHU-
HQFH�EHWZHHQ�,2$%7���Q ����DQG�,2$%7±��Q �����SDWLHQWV�
UHJDUGLQJ� DJH� �S�  �������� JHQGHU� �S �������� $6$� VWDWXV��
RSHUDWHG� YHUWHEUDO� VHJPHQW� OHYHOV�S ������� DQG� VXUJLFDO�
DSSURDFK�� 3UHRSHUDWLYH� KHPRJORELQ� OHYHOV�ZHUH� �������6'�
����� J�GO� DQG� ������ 6'������ J�G/� UHVSHFWLYHO\� �S ��������
,2$%7��SDWLHQWV�KDG�VLJQLILFDQWO\�ORQJ�RSHUDWLRQ�WLPHV��Sޒ��
�������� ,2$%7�� JURXS� KDG� VLJQLILFDQWO\� ORQJHU� ���� YV� ��
GD\V�� �S��������GLVFKDUJH� WLPHV�ZKLOH��09�WLPHV�S �������
DQG� ,&8� VWD\� �S ������� ZHUH� QRW� VLJQLILFDQWO\� GLIIHUHQW�
EHWZHHQ�JURXSV��

Conclusion(s): 
$OORJHQLF� EORRG� WUDQVIXVLRQ� PD\� EH� DQ� LQGHSHQGHQW� ULVN�
IDFWRU�IRU�D�ORQJHU�KRVSLWDO�VWD\�WKDW�LV�QRW�UHODWHG�WR�SUHRSHUD-
WLYH� KHPRJORELQ� OHYHOV� DQG� WKH� LQYDVLYLW\� RI� WKH� RSHUDWLRQ��
6WUDWHJLHV�WR�SUHYHQW�EORRG�ORVV�DQG�EORRG�WUDQVIXVLRQV�PD\�
UHVXOW�LQ�GHFUHDVHG�FRVWV��
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.DQ�WUDQVI�]\RQXQXQ�ELUoRN�FHUUDKL�SURVHG�UGH�SRVWRSHUDWLI�
G|QHPGH� PRUWDOLWH� YH� PRUELGLWH\L� DUWWÕUGÕ÷ÕQÕ� J|VWHUHQ�
oDOÕúPDODU�EXOXQPDNWDGÕU������6SLQDO�FHUUDKLOHU��WUDQVI�]\RQ�
JHUHNWLUHFHN�NDGDU�E�\�N�NDQDPDODUD�QHGHQ�RODELOPHNWHGLU��
1H�\D]ÕN�NL�oRN�VHYL\HOL�YH�UHNRQVWU�NWLI�FHUUDKLOHU�LQWUDRSH��
UDWLI�G|QHPGH�NDQDPD�QHGHQL\OH�NRPSOLNH�KDOH�JHOHELOPHN-
WHGLU� ����� $PHULND� GD� NDSDQPÕú� WÕEEL� GDYDODUÕ� LQFHOH\HQ�
UHWURVSHNWLI� ELU� oDOÕúPDGD� VSLQDO� FHUUDKL� QHGHQOL� NDQDPDODU�
W�P�FHUUDKL�SURVHG�UOHUH�ED÷OÕ�NDQDPDODUÕQ����¶�Q��ROXúWXU-
GX÷X�J|VWHULOPLúWLU������%XQXQOD�EHUDEHU�DOORMHQLN�NDQ�WUDQV-
I�]\RQX�VWUDWHMLOHUL��SRVWRSHUDWLI�HQIHNVL\RQODU��LPP�QRMHQLN�
UHDNVL\RQODU��WUDQVI�]\RQ�VÕUDVÕQGD�\DSÕODQ�KDWDODU�QHGHQL\OH�
JLGHUHN�GDKD�VÕNÕ�ELU�úHNLOGH�G�]HQOHQPHNWHGLU��������6SLQDO�
FHUUDKLOHUGH�VÕNOÕNOD����������RUDQÕQGD��WUDQVI�]\RQ�\DSÕO-
PDNWDGÕU� ������� +DVWDQÕQ� \DúÕ�� HúOLN� HGHQ� NRPRUELG�
KDVWDOÕNODU�� RSHUH� HGLOHQ� VHJPHQW� VD\ÕVÕ�� RSHUDV\RQXQ�

NRPSOHNV� ROPDVÕ�� SUHRSHUDWLI� +J� GH÷HUOHUL� YH� FHUUDKLQLQ�
V�UHVL�JLEL�IDNW|UOHU�SHULRSHUDWLI�G|QHPGH�\DSÕODQ�NDQ�WUDQV-
I�]\RQ� PLNWDUÕQÕ� HWNLOHPHNWHGLU� �������$NXW� QRUPRYROHPLN�
KHPRGLOLV\RQ�� DQWLILEULQROLWLNOHU� YH�GDKD�G�ú�N� WUDQVI�]\RQ�
HúLN� GH÷HUOHUL� LOH� WUDQVI�]\RQ� JHUHNVLQLPOHUL� D]DOWÕOPD\D�
oDOÕúÕOPDNWDGÕU� ������ $QFDN� EX� WHNQLNOHULQ� NHQGLQH� |]J��
ULVNOHUL� EXOXQPDNWD� YH� WUDQVI�]\RQ� JHUHNVLQLPLQL� WDPDPHQ�
JLGHUHPHPHNWHGLU�� dDOÕúPDPÕ]ÕQ� DPDFÕ� WUDYPDWLN� YHUWHEUD�
FHUUDKLOHULQGH�LQWUDRSHUDWLI�YH�SRVWRSHUDWLI�G|QHPGH�\DSÕODQ�
NDQ� WUDQVI�]\RQODUÕQÕQ� VÕNOÕ÷ÕQÕQ�� SRVWRSHUDWLI� G|QHPGH�
NDUúÕODúÕODQ�NRPSOLNDV\RQODUD�RODQ�HWNLVLQLQ�GH÷HUOHQGLULOPH-
VLGLU��$\UÕFD�WUDQVI�]\RQ�NDUDUÕQÕ�HWNLOH\HELOHFHN�RODQ��KDVWD-
ODUÕQ� NRPRUELG� KDVWDOÕNODUÕ�� HN� WUDYPDODUÕ�� FHUUDKL� \DSÕODQ�
YHUWHEUD�VHJPHQWL�VHYL\HOHUL�GH�LQFHOHQPLúWLU��

/-:-i�^M�Al6<-54-:
%X�DUDúWÕUPD�LOJLOL�W�P�XOXVDO�G�]HQOHPHOHUH��NXUXPVDO�SROLWL-
NDODUD��$UDúWÕUPD�YH�<D\ÕQ�(WL÷LQH�YH�+HOVLQNL�%LOGLUJHVL¶QLQ�
LONHOHULQH�X\JXQGXU��$NGHQL]�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�(WLN�
.XUXOX� WDUDIÕQGDQ� RQD\ODQPÕúWÕU� ������������ WDULK�� NDUDU�
QR������� µ7UDYPDWLN� 9HUWHEUD� )UDNW�U�� 1HGHQL\OH� <DSÕODQ�
9HUWHEUD�&HUUDKLOHULQGH�øQWUDRSHUDWLI�YH�3RVWRSHUDWLI�'|QHP-
GH� <DSÕODQ� $OORMHQLN� .DQ� 7UDQVI�]\RQODUÕQÕQ� <|QHWLPL¶�
DGÕ\OD�.DVÕP� ����¶� GD� X]PDQOÕN� WH]L� RODUDN� EDVÕOPÕú� ROXS��
oDOÕúPDQÕQ�\DSÕOGÕ÷Õ�LOJLOL�NXUXPGDQ�L]LQ�DOÕQPÕúWÕU��
� dDOÕúPDPÕ]GD� ����������� �� ����������� WDULKOHUL� DUDVÕQGD�
$NGHQL]�hQLYHUVLWHVL�7ÕS� )DN�OWHVL�+DVWDQHVLQGH� WUDYPDWLN�
YHUWHEUD� IUDNW�U�� QHGHQL\OH� EH\LQ� FHUUDKLVL� YH� RUWRSHGL��
NOLQLNOHUL�WDUDIÕQGDQ�RSHUH�HGLOHQ�WRSODP�����KDVWDQÕQ�YHULOHUL�
GH÷HUOHQGLULOPLúWLU��%DúODQJÕoWD�����KDVWD�EHOLUOHQPLú�DQFDN�
UHWURVSHNWLI�RODUDN�YHULOHULQH�XODúÕODPD\DQ����KDVWD�oDOÕúPD�
GÕúÕ�EÕUDNÕOPÕúWÕU���
+DVWD�YHULOHUL�UHWURVSHNWLI�RODUDN�LQFHOHQPLúWLU��9HULOHU�KDVWD�
GRV\DODUÕQGDQ�� KDVWDQH� ELOJLVD\DU� YHUL� WDEDQÕ� VLVWHPLQGHQ��
DQHVWH]L� SUHRSHUDWLI� SROLNOLQLN� GH÷HUOHQGLUPH� IRUPODUÕ��
DQHVWH]L�LQWUDRSHUDWLI�ND\ÕW�IRUPODUÕ��$QHVWH]L�6RQUDVÕ�%DNÕP�
hQLWHVL��$6%h��YH�<R÷XQ�%DNÕP�hQLWHVL��<%h��WDNLS�IRUP-
ODUÕQGDQ�HOGH�HGLOPLúWLU��+DVWDODUÕQ�\DúÕ��FLQVL\HWL��DQHVWH]LN�
|]HOOLNOHUL��\DQGDú�KDVWDOÕNODUÕ��KHPRJUDP�GH÷HUOHUL�YH�RSH��
UDV\RQ�V�UHOHUL�UHWURVSHNWLI�RODUDN�GH÷HUOHQGLULOPLúWLU��+DVWD-
ODUÕQ� DOPÕú� ROGXNODUÕ� NDQ� �U�QOHULQLQ� FLQVL� YH� PLNWDUODUÕ�
LQFHOHQPLúWLU�� øQWUDRSHUDWLI� G|QHPGH� KDVWD\D� LQRWURS� ��
YD]RSUHVV|U� YHULOPH� LKWL\DFÕ�� KDVWDGD� JHOLúHQ� PDMRU� NRPS-
OLNDV\RQODU�� KDVWDQÕQ� SRVWRSHUDWLI� oÕNPÕú� ROGX÷X� NOLQLN� YH�
KDVWDQÕQ� \R÷XQ� EDNÕPGD� NDOPD� V�UHVL� GH� WHVSLW� HGLOHUHN�
ND\GHGLOPLúWLU��
øQWUDRSHUDWLI�G|QHPGH�\DSÕODQ�DOORMHQLN�NDQ�WUDQVI�]\RQXQXQ�
KDVWDODUÕQ�SUH�YH�SRVWRSHUDWLI�G|QHPGHNL�KHPRJORELQ�GH÷HU-
OHUL� �]HULQH� RODQ� HWNLVL� DUDúWÕUÕOPÕúWÕU�� $\UÕFD� LQWUDRSHUDWLI�
DOORMHQLN�NDQ��WUDQVI�]\RQX�LOH��RSHUDV\RQ�V�UHVL��RSHUH�HGLOHQ�
VHJPHQW� VD\ÕVÕ�� SRVWRSHUDWLI� KDVWDQHGH� \DWÕú� V�UHVL� YH�
<%h�$6%h¶�GH�NDOÕú�V�UHOHUL�DUDVÕQGDNL�LOLúNL�LQFHOHQPLúWLU��
9HUWHEUD� WUDYPDVÕQD� HN� RODUDN� EDúND� WUDYPDODUÕQÕQ� ROXS�
ROPDPDVÕ��FHUUDKL�WHNQLN��KDVWDODUÕQ�NRPRUELW�KDVWDOÕNODUÕ�YH�
$6$�GXUXPXQXQ��NDQ�WUDQVI�]\RQX��\R÷XQ�EDNÕP�YH�PHND��
QLN�YHQWLODV\RQ�LKWL\DFÕQD�HWNLVL�GH�DUDúWÕUÕOPÕúWÕU���

ʈ[\I\Q[\QS[MT�)VITQb�
.DWHJRULN�GH÷LúNHQOHU�DUDVÕQGD�EXOXQDQ�LOLúNLOHU�GH÷HUOHQGL-
ULOLUNHQ� 3HDUVRQ� NL�NDUH� WHVWL� YH\D� )LVKHU¶V� ([DFW� 7HVWL�
NXOODQÕOPÕúWÕU��7DQÕPOD\ÕFÕ�LVWDWLVWLNOHU��\�]GH��IUHNDQV��VWDQ��
GDUW�VDSPD��RUWDODPD��PLQLPXP��PDNVLPXP��PHG\DQ�GH÷HU-
OHUL\OH� EHOLUWLOPLúWLU�� 1RUPDOOLN� WHVWLQGH� LVH� JUXSODUGD�
|UQHNOHP�VD\ÕVÕ���¶GHQ�N�o�N�LVH��6KDSLUR�:LONV��E�\�N�LVH��
.ROPRJRURY�6PLUQRY� LOH� GH÷HUOHQGLULOPLúWLU�� *UXSODUÕQ�
|Oo�P�GH÷HUOHUL� DUDVÕQGDNL� IDUN�GH÷HUOHQGLULOLUNHQ��YHULOHULQ�
QRUPDO�GD÷ÕOÕPD�X\GX÷X�GXUXPODUGD�%D÷ÕPVÕ]�øNL�gUQHNOHP�
W�WHVWL��,QGHSHQGHQW�6DPSOHV�W�7HVW���YHULOHULQ�QRUPDO�GD÷ÕOÕ-
PD� X\PDGÕ÷Õ� GXUXPODUGD� LVH� � 0DQQ�:KLWQH\� 8� WHVWL�
NXOODQÕOPÕúWÕU�� 1RUPDO� GD÷ÕOÕP� YDUVD\ÕPÕ� VD÷ODQPÕú� LVH� �o�
JUXEXQ�NDUúÕODúWÕUÕOÕUNHQ�7HN�<|QO��$129$� WHVWL� �$QDO\VLV�
RI�9DULDQFH��NXOODQÕOPÕúWÕU��øNLOL�NDUúÕODúWÕUPDODU�LoLQ�%RQIHU-
URQL�WHVWL�NXOODQÕOPÕúWÕU��
3UHRSHUDWLI�YH�VHUYLV�KHPRJORELQ�GH÷HUOHUL�DUDVÕQGDNL�IDUNODU�
DQDOL]� HGLOLUNHQ� :LOFR[RQ� (ú� 7HVWLQGHQ� \DUDUODQÕOPÕúWÕU��
øVWDWLVWLNVHO�RODUDN��S�GH÷HUL�����
GHQ�N�o�N�LVH�DQODPOÕ�RODUDN�
GH÷HUOHQGLULOPLúWLU��$QDOL]OHUGH� 6366� ����� SDNHW� SURJUDPÕ�
NXOODQÕOPÕúWÕU��

*=4/=4):�
+DVWDODUÕQ�GHPRJUDILN�|]HOOLNOHUL�7DEOR�,¶GH�J|VWHULOPLúWLU�

Tablo I:+DVWDODUÕQ�'HPRJUDILN�g]HOOLNOHUL���������������������������������������������������������������������������������������������

%XQD�J|UH�LQWUDRSHUDWLI�G|QHPGH�DOORMHQLN�NDQ�WUDQVI�]\RQX�
\DSÕODQ� �ø2$.7��� YH� LQWUDRSHUDWLI� G|QHPGH� DOORMHQLN� NDQ�
WUDQVI�]\RQX�\DSÕOPD\DQ��ø2$.7�����JUXS�DUDVÕQGD�\Dú��S �
����������FLQVL\HW��S� ��������$6$�VÕQÕIODPDVÕ��FHUUDKL�\DSÕODQ�
VHJPHQW� VD\ÕVÕ� �S �������� FHUUDKL� \DNODúÕP� úHNOL� DUDVÕQGD�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN�EXOXQPDPÕúWÕU��+HU�LNL�JUXS�
DUDVÕQGD� SUHRSHUDWLI� +J� GH÷HUOHUL� DUDVÕQGD� IDUN� VDSWDQ-
PDPÕúWÕU��S� ����������7DEOR�,,,���ø2$.7��JUXEXQ�SRVWRSHUDW-
LI� RUWDODPD� +J� GH÷HUL� ������6'������� JU�G/�� ø2$.7��
JUXEXQ� SRVWRSHUDWLI� +J� GH÷HUL� �����6'������� JU�GO� ROXS�

LVWDWLVWLNVHO�RODUDN�DQODPOÕ�|Oo�GH�IDUN�YDUGÕU��S��������
�7DEOR�,,,���ø2$.7��JUXEXQ�RUWDODPD�RSHUDV\RQ�V�UHVL�����
GN��ø2$.7��JUXEXQ���RUWDODPD�RSHUDV\RQ�V�UHVL�����GN�ROXS�
EX�LNL�JUXS�DUDVÕQGD�DQODPOÕ�IDUNOÕOÕN�VDSWDQPÕúWÕU��Sޒ���������
+HU� LNL� JUXEXQ� X\DQGÕUÕOPD�\R÷XQ� EDNÕPD� oÕNDUÕOPD� YH�
\R÷XQ�EDNÕPGD�NDOPD�V�UHOHUL�DUDVÕQGD�DQODPOÕ�IDUN�VDSWDQ-
PDPÕúWÕU� �7DEOR� ,,��� ø2$.7±� JUXEXQ� WDEXUFXOXN� V�UHVL�
PHGLDQ� �� J�Q�� ø2$.7�� JUXEXQ� LVH� PHGLDQ� ��� J�Q� ROXS�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN�VDSWDQPÕúWÕU��S����������
 
Tablo II :�&HUUDKL�LOH�øOJLOL�g]HOOLNOHU��

<):<1̪5)��
dDOÕúPDPÕ]GD� NDGÕQ�HUNHN� RUDQÕ� GL÷HU� HSLGHPL\RORMLN�
oDOÕúPDODUD� EHQ]HUGLU� ���������<Dú� RUWDODPDVÕ� VHULPL]GH� ���
\ÕO� ������� \ÕO�� LGL�� <HUOL� YH� \DEDQFÕ� VHULOHUGH� WRUDNDO� YH�
ORPEHU�RPXUJD�NÕUÕNODUÕ�JHQHOOLNOH�LNLQFL�GHNDW�VRQX���o�QF��
GHNDW�EDúÕQGD�VÕN�J|U�OPHNWH�ROXS��VHULPL]GH�GH�EX�J|]OHQ-
PLúWLU�� øQWUDRSHUDWLI� G|QHPGH� ø2$.7�� �Q ���� YH� ø2$.7��
�Q ����� KDVWDODU� NDGÕQ� YH� HUNHN� RUDQODUÕ� DoÕVÕQGDQ�
LQFHOHQGL÷LQGH��NDQ�WUDQVI�]\RQX�\DSÕOPD�RUDQODUÕ�DUDVÕQGDNL�
IDUNÕQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ROPDGÕ÷Õ� J|U�OP�úW�U�
�S ��������$NVLQH�.DUOVVRQ�YH�DUN��RQ�SXPS�&$%*�\DSÕODQ�
KDVWDODUGD� NDGÕQ� FLQVL\HWWH� WUDQVI�]\RQ� ULVNLQLQ� DUWWÕ÷ÕQÕ�
EXOPXúODUGÕU� ������ dDOÕúPDPÕ]GD� |UQHNOHP� E�\�NO�÷�Q�Q�
J|UHFH� D]� ROPDVÕ� �Q ������ DFLO� FHUUDKL� JHoLUHQ� KDVWDODUÕQ�
VHoLOPLú�ROPDVÕ��WUDYPD�KDVWDODUÕQÕQ�RQ�SXPS�&$%*�JHoLUHQ�
KDVWDODUD� J|UH� GDKD� JHQo� \DúWD� ROPDVÕ� LNL� oDOÕúPD� VRQXQGD�
DOÕQDQ�VRQXoODUÕQ�IDUNOÕ�ROPDVÕQD�VHEHS�ROPXú�RODELOLU��
+HPHQ� W�P� VHULOHUGH� YHUWHEUD� IUDNW�UOHUL� LOH� ELUOLNWH� HQ� VÕN�
J|U�OHQ�\DUDODQPDODU�NRVWD�IUDNW�UOHUL�VRQXFX�JHOLúHQ�KHPR��
SQRPRWRUDNV� YH� DOW� HNVWUHPLWHGH� GDKD� ID]OD� ROPDN� �]HUH�

HNVWUHPLWH� IUDNW�UOHULGLU� ������ dDOÕúPDPÕ]GD� HNVWUHPLWH�
IUDNW�U��J|U�OHQ����KDVWD����������PXOWLSO�NRVWD�NÕUÕNODUÕ�YH�
KHPRSQRPRWRUDNV�J|U�OHQ����KDVWD��������LOH�EXOJXODUÕPÕ]�
GL÷HU�oDOÕúPDODU�LOH�EHQ]HUGLU�����ROJXPX]GD�������LVH�YHUWH-
EUD� IUDNW�U�QH�HúOLN�HGHQ�HN�\DUDODQPDODU�\RNWXU� �7DEOR� ,���
9HUWHEUD� IUDNW�UOHULQLQ� VÕNOÕNOD� WUDILN� ND]DODUÕ� YH� \�NVHNWHQ�
G�úPH� VRQXFX� ROXúPDVÕ� HN� \DUDODQPDODUÕQ� VÕN� J|U�OPHVLQL�
DoÕNODU��$6%h�<%� oÕNPD� RUDQODUÕQD� EDNÕOGÕ÷ÕQGD� ø2$.7��
JUXEXQ� $6%h�<%h� oÕNPD� RUDQÕQÕQ� GDKD� ID]OD� ROGX÷XQX�
J|UG�N��S ������7DEOR�,,���'ROD\ÕVÕ�LOH�KDVWDODUD�WUDQVI�]\RQ�
\DSÕOPDVÕQÕQ�� KDVWDODUÕQ� SRVWRSHUDWLI� G|QHPGH� X\DQGÕUÕOPD�
RUDQODUÕQÕ�YH�<%¶D�oÕNPD�RUDQODUÕQÕ�HWNLOHGL÷LQL�V|\OH\HELOLU-
L]�� %XQD� UD÷PHQ� KHU� LNL� JUXEXQ�� <%� ¶D� oÕNWÕNODUÕ� ]DPDQ�
NDOGÕNODUÕ�V�UHOHU�RUWDODPD�ELU�J�Q�ROXS�DUDODUÕQGD�LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� IDUNOÕOÕN� EXOXQPDPDNWDGÕU�� %X� \�]GHQ�
NOLQL÷LPL]GH�KDVWDODUÕQ�<%h�$6%h¶�QH�SRVWRSHUDWLI�G|QHP-
GH�oÕNÕú�NDUDUÕ� WHN�EDúÕQD�NDQ� WUDQVI�]\RQX�YH�EXQXQ�KDVWD�
�]HULQGH�\DUDWWÕ÷Õ�HWNLOHU�ROPD\ÕS��PXOWLIDNW|UL\HO�ROGX÷XQX�
V|\OH\HELOLUL]���8]DPÕú�RSHUDV\RQ�V�UHVL��HWNLOL�D÷UÕ�NRQWURO���
HúOLN�HGHQ� WUDYPDODU�JLEL���+DVWDQHGHQ� WDEXUFXOXN�V�UHVLQLQ�
LVH�RUWDODPD�ø2$.7��JUXSWD�PHGLDQ����J�Q��ø2$.7±�JUXSWD�
PHGLDQ� �� J�QG�U� �S��������� 'ROD\ÕVÕ\OD� NDQ� WUDQVI�]\RQX�
X\JXODPDODUÕQÕQ�KDVWDQHGH�NDOÕú�V�UHVLQL�X]DWWÕ÷ÕQÕ�V|\OH\H-
ELOLUL]��
/DXUDQW� YH� DUN��� ������ KDVWD\Õ� UHWURVSHNWLI� RODUDN� WUDQV-
I�]\RQ� DoÕVÕQGDQ� GH÷HUOHQGLUGLNOHUL� oDOÕúPDODUÕQGD�� NDQ�
WUDQVI�]\RQODUÕQÕQ����J�QO�N�PRUELGLWH\L�DUWWÕUGÕ÷ÕQÕ�J|]OHP-
OHPLúOHUGLU��%X�oDOÕúPDGD�DOORMHQLN�NDQ�WUDQVI�]\RQX�\DSÕODQ�
KDVWDODUGD� SXOPRQHU�� VHSWLN�� WURPERHPEROL� JLEL� NRPS-
OLNDV\RQODU�GD�DUWÕú�J|U�OP�úW�U�������dDOÕúPDPÕ]GD�KDVWDODU�
NRPSOLNDV\RQODU� \|Q�QGHQ� LQFHOHQPHPLú� ROXS� |UQHNOHP�
E�\�NO�÷�P�]� N�o�N� �Q ����� YH� VDGHFH� LNL� FHUUDKL� NOLQLN�
oDOÕúPD\D�GDKLO� HGLOPLúWLU��<LQH�GH�oDOÕúPDPÕ]GD�KDVWDODUÕQ�
VHUYLVWH�NDOGÕNODUÕ�WRSODP�J�Q�VD\ÕVÕ�X]DPÕúWÕU���
&DUDELQL�YH�DUN���SRVWHULRU�VSLQDO� I�]\RQ�FHUUDKLVL� VÕUDVÕQGD�
PDMRU�WUDQVI�]\RQXQ�EHOLUWHoOHUL�LOH�LOJLOL�\DSWÕNODUÕ�oDOÕúPD-
ODUÕQGD�����QLWHGHQ�ID]OD�HULWURVLW�V�VSDQVL\RQX�YHULOHQ�KDVWD-
ODUÕQ� RSHUDV\RQ� V�UHOHULQL� X]XQ� EXOPXúODUGÕU� ������ %HQ]HU�
RODUDN� EL]� GH� oDOÕúPDPÕ]GD� ø2$.7�� KDVWDODUÕQ� RSHUDV\RQ�
V�UHVLQL�X]XQ�EXOGXN��S ��������7DEOR�,,���9HUWHEUD�FHUUDKLVL�
JLEL�PDMRU�NDQ�ND\EÕ� LOH� LOLúNLOL�RSHUDV\RQODUGD�NDQ�ND\EÕQÕ�
GR÷UX�|OoPHN�]RUGXU��$\UÕFD�NDQ�ND\EÕ�GH÷LúNHQ�ROXS� WRWDO�
NDQ�ND\EÕQÕQ�HQ�D]ÕQGDQ����¶��SRVWRSHUDWLI�G|QHPGH�ROPDN-
WDGÕU�� )�]\RQ� \DSÕODQ� VHJPHQW� VHYL\HVLQLQ� NDQ� ND\EÕ\OD�
NRUHOH� ROGX÷X� GDKD� |QFHNL� oDOÕúPDODUGD� RUWD\D�
NRQPXúWXU�������dDOÕúPDPÕ]GD�KDVWDODUÕ�RSHUH�HGLOHQ�FHUUDKL�
VHJPHQW� VHYL\HVLQH� J|UH� NDUúÕODúWÕUGÕN�� 9HUWHEUD� VHJPHQW��
VHYL\HOHULQL��WHN�VHYL\H��Q ����YH�ELUGHQ�ID]OD�VHYL\H�RODUDN�
LNL�JUXSWD�LQFHOHGLN��%X�LNL�JUXS�DUDVÕQGD�WUDQVI�]\RQ�\DSÕO-
PD� RUDQODUÕ� DoÕVÕQGDQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN�
EXOXQDPDPÕúWÕU��S ���������7DEOR�,,���
2SHUH� HGLOHQ� VHYL\H� VD\ÕVÕ�� SHN� oRN� OLWHUDW�UGH� NDQ� WUDQV-
I�]\RQX�LOH�ROGXNoD�LOLúNLOL�EXOXQGX÷XQGDQ��oDOÕúPDPÕ]GD�GD�
EHNOHQWLPL]�EX�\|QGH\GL��
6SLQDO�FHUUDKLOHUGH�NDQ�WUDQVI�]\RQXQXQ�QH�]DPDQ�\DSÕOPDVÕ�
JHUHNWL÷L�LOH�LOJLOL�KHPRGLQDPLN�SDUDPHWUHOHUH�GD\DQDQ�oHúLWOL�
oDOÕúPDODU� EXOXQPDNWDGÕU� ��������� %L]LP� NOLQL÷LPL]GH� NDQ�
WUDQVI�]\RQXQD� EDúODPD� HQGLNDV\RQX� DoÕVÕQGDQ� WDQÕPOÕ�

NHVNLQ� NULWHUOHU� EXOXQPDPDNWD�� KHPRGLQDPLN� SDUDPHWUHO-
HU�KLSRWDQVL\RQ�� WDúLNDUGL�� FHUUDKL� NDQDPD� PLNWDUÕQÕQ�
J|]OHPL��EDNÕODELOPLú�LVH�DUWHU�NDQ�JD]Õ�WHWNLNL�YH�DQHVWH]LVWLQ�
GHQH\LPLQH� J|UH� NDQ� WUDQVI�]\RQX� X\JXODQPDNWDGÕU��
dDOÕúPDPÕ]GD� NDQ� ND\EÕ� LOH� LOJLOL� KHUKDQJL� ELU� YHUL\L� GDKLO�
HWPHGLN� o�QN�� oDOÕúPDPÕ]� UHWURVSHNWLI� ELU� oDOÕúPD� ROXS��
LQWUDRSHUDWLI�NDQ�ND\EÕ�LOH�LOJLOL�RSHUDV\RQGD�NXOODQÕODQ�VSDQo�
PLNWDUODUÕ�YH�DVSLUDV\RQ�WRUEDVÕQGDNL�VÕYÕQÕQ�PLNWDUÕ�ND\GH��
GLOPHPLúWL��%X�GXUXP�oDOÕúPDPÕ]ÕQ�HNVLN�\|QOHULQGHQ�ELULQL�
ROXúWXUPDNWDGÕU�� 7DKPLQOHU� VSDQoODUÕQ� WDUWÕOPDVÕ� YH� DVSLUD-
V\RQ�WRUEDVÕQGDNL�VÕYÕQÕQ�KHPDWRNULWL�|Oo�OHUHN�JHOLúWLULOHEL��
OLU��$PD�EX�GXUXP�FHUUDKL�|UW�OHUGHNL�YH�\HUGH�EXOXQDQ�NDQ�
ND\ÕSODUÕQÕ�KHVDSOD\DPD]��%LUoRN�oDOÕúPD�\D]DUODUÕQ�I�]\RQ�
VHYL\HOHUL��D÷ÕUOÕN�YH\D�NDQ�YRO�P��\�]GHVL� LOH� LOJLOL�RODUDN�
NDQ� ND\EÕQÕ� WDQÕPOD\DQ� WHUFLKOHULQL� J|VWHUPHNWHGLU� ������
0RGL� YH� DUN��� VNRO\R]� FHUUDKLVLQLQ� IDUNOÕ� DúDPDODUÕQGD�
LQWUDRSHUDWLI� NDQ� ND\EÕ� LOH� LOJLOL� \DSWÕNODUÕ� SURVSHNWLI� ELU�
oDOÕúPDGD�EHNOHQHQ�NDQ�ND\EÕ�PLNWDUÕQÕ�DVSLUDV\RQ�WRUEDVÕQ-
GDNL�NDQ�PLNWDUÕQÕQ�YH�NXUX�YH�NDQOÕ�VSDQoODU�DUDVÕQGDNL�WDUWÕ�
IDUNÕQÕQ�KHVDSODQPDVÕQD�J|UH�WDKPLQ�HWPH\H�oDOÕúPÕúODUGÕU�������

7DEOR�,,,�7UDQVI�]\RQ�LOH�LOJLOL�GH÷HUOHU���������

                                                                            

.DQ�WUDQVI�]\RQX�FHUUDKL�NDQDPDQÕQ�ELU�J|VWHUJHVL�RODELOLU��
&HUUDKL�NDQDPDQÕQ�NHQGLVL�GH�N|W��NOLQLN�VRQXoODU�LOH�LOLúNLOL�
RODELOLU�������dDOÕúPDPÕ]GD�KDVWDODUÕQ�WUDQVI�]\RQ�|QFHVL�+J�
GH÷HUOHULQH� ND\ÕWODU� WXWXOPDGÕ÷Õ� LoLQ� XODúÕODPDPÕúWÕU�� %X�
\�]GHQ�WUDQVI�]\RQXQ�QH�NDGDUÕ�FHUUDKL�NDQDPD\D��QH�NDGDUÕ�
KDVWDQÕQ� NRPRUELW� KDVWDOÕNODUÕQD� ED÷OÕ� RODUDN� JHOLúHQ� NOLQLN�
VHPSWRPODUD�ED÷OÕ�ROGX÷XQX��YD]RSUHVV|U�LKWL\DFÕ�JHUHNWLUHQ�
KLSRWDQVL\RQ�JLEL��EHOLUOHPHN�]RUGXU��
7UDQVI�]\RQXQ�QRQ�NDUGLDN�FHUUDKL�JHoLUHQ�DQHPLN�KDVWDODU-
GDNL�HWNLVL�WDP�RODUDN�ELOLQPHPHNWHGLU��&DUVRQ�YH�DUN���µµ�NDQ�
WUDQVI�]\RQX��JHQHO�GXUXPX�N|W��KDVWDODUD�GDKD�ID]OD�\DSÕO-
PDNWD�YH�EX�KDVWDODU�GD�GDKD�ID]OD�RUDQGD�HQIHNVL\RQ�YH�|O�P�
J|U�OPHPHNWHGLU�¶¶� GHPLúOHUGLU� ������ 6RQXo� RODUDN� FHUUDKL�
VÕUDVÕQGD�GDKD�ID]OD�NDQD\DQ�KDVWDODUD�GDKD�ID]OD�NDQ�WUDQV-
I�]\RQX� \DSÕOPDNWD�� EX� GXUXP� GD� KDVWDODUÕQ� NOLQLNWH� WDNLS�
HGLOGL÷L�J�Q�VD\ÕVÕQÕ�DUWWÕUPDNWDGÕU�GL\HELOLUL]��
dDOÕúPDPÕ]GDNL� YDNDODUÕQ� L]ROH� HOHNWLI� YHUWHEUD� FHUUDKLVLQH�
DOÕQDQ�KDVWDODU�ROPDGÕ÷Õ�� �HN� WUDYPDODUÕ�RODQ��DFLO�FHUUDKL\H�
DOÕQPÕú��������\Dú�JLEL�JHQLú�ELU�\Dú�DUDOÕ÷Õ�YH�LODYH�NRPRUELW�
KDVWDOÕNODUÕ� GD� EXOXQDQ� KDVWDODU� ROPDVÕ�� JHUHN� NDQ� ND\EÕQÕ��
JHUHNVH� NDQ� WUDQVI�]\RQX� LKWL\DFÕQÕ� HWNLOH\HQ� IDNW|UOHU�
ROPXúWXU��'ROD\ÕVÕ\OD�<%�YH�09�LKWL\DFÕQÕ�GD�HWNLOH\HQ�EX�
LODYH� GXUXPODU� QHGHQL\OH� oDOÕúPDPÕ]GDNL� YDNDODUÕQ�<%� YH�
09� LKWL\DoODUÕ� YH� WDEXUFXOXN� V�UHOHULQL� VDGHFH� NDQ� WUDQV-

I�]\RQX�\DSÕOPÕú�ROPDVÕQD�ED÷OD\DPD\Õ]��
.DQ� WUDQVI�]\RQXQXQ� IL]\RORMLN� DQRUPDOOLNOHUL� G�]HOWHUHN�
KDVWDODUÕQ� NOLQLNOHULQL� G�]HOWWL÷L� NDEXO� HGLOPHNWHGLU��$QFDN�
NDQ� WUDQVI�]\RQXQXQ�� VRQXoODUÕ� L\LOHúWLUPHGL÷L� KDWWD�
VRQXoODUÕ�N|W�OHúWLUHELOHFH÷LQH�GDLU�NDQÕWODU�JLGHUHN�DUWPDN-
WDGÕU� ��������� 7UDYPDWLN� YHUWHEUD� FHUUDKLOHUL� KHP� FHUUDKL�
QHGHQOL� NDQDPD� PH\GDQD� JHOHELOPHVL� KHP� GH� KDVWDODUÕQ�
EHUDEHULQGH� EXOXQDQ� HN� WUDYPDODUÕ� QHGHQL\OH� NDQ� WUDQV-
I�]\RQX�\DSÕOPD� ULVNL� RODQ� FHUUDKLOHUGLU��%X�GXUXP�KDVWD\Õ�
DOORMHQLN� NDQ� WUDQVI�]\RQXQXQ� ULVNOHUL� LOH� NDUúÕ� NDUúÕ\D�
JHWLUPHNWHGLU�YH�WUDQVI�]\RQ�ULVNL�YH�PDOL\HWOHUL�|QHPOL�ELU�
ND\JÕ� QHGHQL� ROPD\D� GHYDP� HWPHNWHGLU�� %X� QHGHQOHUOH� EX�
KDVWD� JUXSODUÕQGD� NDQDPD\Õ� DUWWÕUÕFÕ� QHGHQOHULQ� YH� WUDQV-
I�]\RQ�LKWLPDOLQLQ� WHVSLW�HGLOPHVL�úX�DQGD�PHYFXW�RODQ�NDQ�
ND\EÕ�PLNWDUODUÕQÕ�D]DOWPD\D�\|QHOLN�WHGELUOHULQ�JHOLúWLULOPH-
VLQGH�|QHPOL�ELU�LON�DGÕP�RODFDNWÕU�

;76=i
dDOÕúPDPÕ]GD� NOLQL÷LPL]GH� �� \ÕOOÕN� V�UHoWH� WUDYPD� QHGHQOL�
YHUWHEUD� FHUUDKLVL� JHoLUHQ� ���� KDVWDQÕQ� VRQXoODUÕ�
LQFHOHQGL÷LQGH� ø2$.7�� KDVWDODUGD� HUNHQ� SRVWRSHUDWLI�
VRQXoODUÕQ� QHJDWLI� RODUDN� HWNLOHQGL÷L� J|U�OP�úW�U�� ø2$.7��
KDVWDODUGD�KDVWDQHGHQ�WDEXUFXOXN�V�UHOHUL�ø2$.7��RODQ�JUXED�
J|UH� DQODPOÕ� RODUDN� DUWPÕúWÕU�� 6RQXoODU� FLQVL\HWWHQ�� RSHUH�
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HWNLOHQPHPLúWLU��dDOÕúPDPÕ]GDNL� LNL� FHUUDKL� NOLQLN� DUDVÕQGD�
GD� NDQ� WUDQVI�]\RQX� YH� \R÷XQ� EDNÕPGD� NDOGÕ÷Õ� V�UHOHU� GH�
EHQ]HU�EXOXQPXúWXU��%X�GXUXP�PDOL\HWL�DUWWÕUDFDNWÕU��$QFDN�
\DSÕODQ� WUDQVI�]\RQXQ� KDVWDQÕQ� HN� WUDYPDODUÕ�� KDVWDQÕQ�
\DQGDú� KDVWDOÕNODUÕ� YH� FHUUDKL� NDQDPD� LOH� RODQ� LOLúNLVL� LoLQ�
GDKD�NDSVDPOÕ�DQDOL]OHUH�LKWL\Do�YDUGÕU��

(WLN�.XUXO�2QD\Õ��
%X�DUDúWÕUPD�LOJLOL�W�P�XOXVDO�G�]HQOHPHOHUH��NXUXPVDO�SROLWL-
NDODUD��DUDúWÕUPD�YH�\D\ÕQ�HWL÷LQH�YH�+HOVLQNL�%LOGLUJHVL¶QLQ�
LONHOHULQH�X\JXQGXU��$NGHQL]�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�(WLN�
.XUXOX� WDUDIÕQGDQ� RQD\ODQPÕúWÕU� ������������ WDULK�� NDUDU�
QR������� 7UDYPDWLN� 9HUWHEUD� )UDNW�U�� 1HGHQL\OH� <DSÕODQ�
9HUWHEUD�&HUUDKLOHULQGH�øQWUDRSHUDWLI�YH�3RVWRSHUDWLI�'|QHP-
GH� <DSÕODQ� $OORMHQLN� .DQ� 7UDQVI�]\RQODUÕQÕQ� <|QHWLPL�
DGÕ\OD�.DVÕP�����¶GD�X]PDQOÕN�WH]L�RODUDN�EDVÕOPÕúWÕU��
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ABSTRACT
Objective: 
,QWUDRSHUDWLYH� EORRG� ORVV� LV� RQH� RI� WKH� PRVW� LPSRUWDQW�
SUREOHPV� LQ� WUDXPDWLF� YHUWHEUDO� VXUJHU\�796�� DQG� XVXDOO\�
DOORJHQLF�EORRG�WUDQVIXVLRQ�LV�QHHGHG��,Q�WKLV�VWXG\��ZH�DLPHG�
WR�GHWHUPLQH�WKH�IDFWRUV�WKDW�DIIHFW�LQWUDRSHUDWLYH�DOORJHQHLF�
EORRG�WUDQVIXVLRQV�,2$%7��DQG�WKH�HIIHFWV�RI�,2$%7�RQ�WKH�
VKRUW�WHUP�SRVWRSHUDWLYH�RXWFRPH��

Material and Methods: 
,Q�WKLV�UHWURVSHFWLYH�VWXG\�����SDWLHQWV�WKDW�XQGHUZHQW�796�
ZHUH� GHWHUPLQHG� DQG� ���ZLWK�PLVVLQJ� GDWD�ZHUH� H[FOXGHG��
7KH� HIIHFWV� RI� SUH� DQG� LQWUDRSHUDWLYH� YDULDEOHV� RQ� WKH�
LQFLGHQFH�RI�,2$%7V�DQG�WKH�UHODWLRQ�RI�,2$%7�DQG�SRVWRS-
HUDWLYH�PHFKDQLFDO�YHQWLODWLRQ�WLPHV��OHQJWK�RI�,QWHQVLYH�&DUH�
8QLW��,&8���VWD\�DQG�GLVFKDUJH�WLPHV�ZHUH�HYDOXDWHG��

Results: 
����SDWLHQWV�ZHUH�HYDOXDWHG��7KHUH�ZDV�QR�VLJQLILFDQW�GLIIHU-
HQFH�EHWZHHQ�,2$%7���Q ����DQG�,2$%7±��Q �����SDWLHQWV�
UHJDUGLQJ� DJH� �S�  �������� JHQGHU� �S �������� $6$� VWDWXV��
RSHUDWHG� YHUWHEUDO� VHJPHQW� OHYHOV�S ������� DQG� VXUJLFDO�
DSSURDFK�� 3UHRSHUDWLYH� KHPRJORELQ� OHYHOV�ZHUH� �������6'�
����� J�GO� DQG� ������ 6'������ J�G/� UHVSHFWLYHO\� �S ��������
,2$%7��SDWLHQWV�KDG�VLJQLILFDQWO\�ORQJ�RSHUDWLRQ�WLPHV��Sޒ��
�������� ,2$%7�� JURXS� KDG� VLJQLILFDQWO\� ORQJHU� ���� YV� ��
GD\V�� �S��������GLVFKDUJH� WLPHV�ZKLOH��09�WLPHV�S �������
DQG� ,&8� VWD\� �S ������� ZHUH� QRW� VLJQLILFDQWO\� GLIIHUHQW�
EHWZHHQ�JURXSV��

Conclusion(s): 
$OORJHQLF� EORRG� WUDQVIXVLRQ� PD\� EH� DQ� LQGHSHQGHQW� ULVN�
IDFWRU�IRU�D�ORQJHU�KRVSLWDO�VWD\�WKDW�LV�QRW�UHODWHG�WR�SUHRSHUD-
WLYH� KHPRJORELQ� OHYHOV� DQG� WKH� LQYDVLYLW\� RI� WKH� RSHUDWLRQ��
6WUDWHJLHV�WR�SUHYHQW�EORRG�ORVV�DQG�EORRG�WUDQVIXVLRQV�PD\�
UHVXOW�LQ�GHFUHDVHG�FRVWV��
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/ʈ:ʈ̪�>-�)5)i�
.DQ�WUDQVI�]\RQXQXQ�ELUoRN�FHUUDKL�SURVHG�UGH�SRVWRSHUDWLI�
G|QHPGH� PRUWDOLWH� YH� PRUELGLWH\L� DUWWÕUGÕ÷ÕQÕ� J|VWHUHQ�
oDOÕúPDODU�EXOXQPDNWDGÕU������6SLQDO�FHUUDKLOHU��WUDQVI�]\RQ�
JHUHNWLUHFHN�NDGDU�E�\�N�NDQDPDODUD�QHGHQ�RODELOPHNWHGLU��
1H�\D]ÕN�NL�oRN�VHYL\HOL�YH�UHNRQVWU�NWLI�FHUUDKLOHU�LQWUDRSH��
UDWLI�G|QHPGH�NDQDPD�QHGHQL\OH�NRPSOLNH�KDOH�JHOHELOPHN-
WHGLU� ����� $PHULND� GD� NDSDQPÕú� WÕEEL� GDYDODUÕ� LQFHOH\HQ�
UHWURVSHNWLI� ELU� oDOÕúPDGD� VSLQDO� FHUUDKL� QHGHQOL� NDQDPDODU�
W�P�FHUUDKL�SURVHG�UOHUH�ED÷OÕ�NDQDPDODUÕQ����¶�Q��ROXúWXU-
GX÷X�J|VWHULOPLúWLU������%XQXQOD�EHUDEHU�DOORMHQLN�NDQ�WUDQV-
I�]\RQX�VWUDWHMLOHUL��SRVWRSHUDWLI�HQIHNVL\RQODU��LPP�QRMHQLN�
UHDNVL\RQODU��WUDQVI�]\RQ�VÕUDVÕQGD�\DSÕODQ�KDWDODU�QHGHQL\OH�
JLGHUHN�GDKD�VÕNÕ�ELU�úHNLOGH�G�]HQOHQPHNWHGLU��������6SLQDO�
FHUUDKLOHUGH�VÕNOÕNOD����������RUDQÕQGD��WUDQVI�]\RQ�\DSÕO-
PDNWDGÕU� ������� +DVWDQÕQ� \DúÕ�� HúOLN� HGHQ� NRPRUELG�
KDVWDOÕNODU�� RSHUH� HGLOHQ� VHJPHQW� VD\ÕVÕ�� RSHUDV\RQXQ�

NRPSOHNV� ROPDVÕ�� SUHRSHUDWLI� +J� GH÷HUOHUL� YH� FHUUDKLQLQ�
V�UHVL�JLEL�IDNW|UOHU�SHULRSHUDWLI�G|QHPGH�\DSÕODQ�NDQ�WUDQV-
I�]\RQ� PLNWDUÕQÕ� HWNLOHPHNWHGLU� �������$NXW� QRUPRYROHPLN�
KHPRGLOLV\RQ�� DQWLILEULQROLWLNOHU� YH�GDKD�G�ú�N� WUDQVI�]\RQ�
HúLN� GH÷HUOHUL� LOH� WUDQVI�]\RQ� JHUHNVLQLPOHUL� D]DOWÕOPD\D�
oDOÕúÕOPDNWDGÕU� ������ $QFDN� EX� WHNQLNOHULQ� NHQGLQH� |]J��
ULVNOHUL� EXOXQPDNWD� YH� WUDQVI�]\RQ� JHUHNVLQLPLQL� WDPDPHQ�
JLGHUHPHPHNWHGLU�� dDOÕúPDPÕ]ÕQ� DPDFÕ� WUDYPDWLN� YHUWHEUD�
FHUUDKLOHULQGH�LQWUDRSHUDWLI�YH�SRVWRSHUDWLI�G|QHPGH�\DSÕODQ�
NDQ� WUDQVI�]\RQODUÕQÕQ� VÕNOÕ÷ÕQÕQ�� SRVWRSHUDWLI� G|QHPGH�
NDUúÕODúÕODQ�NRPSOLNDV\RQODUD�RODQ�HWNLVLQLQ�GH÷HUOHQGLULOPH-
VLGLU��$\UÕFD�WUDQVI�]\RQ�NDUDUÕQÕ�HWNLOH\HELOHFHN�RODQ��KDVWD-
ODUÕQ� NRPRUELG� KDVWDOÕNODUÕ�� HN� WUDYPDODUÕ�� FHUUDKL� \DSÕODQ�
YHUWHEUD�VHJPHQWL�VHYL\HOHUL�GH�LQFHOHQPLúWLU��

/-:-i�^M�Al6<-54-:
%X�DUDúWÕUPD�LOJLOL�W�P�XOXVDO�G�]HQOHPHOHUH��NXUXPVDO�SROLWL-
NDODUD��$UDúWÕUPD�YH�<D\ÕQ�(WL÷LQH�YH�+HOVLQNL�%LOGLUJHVL¶QLQ�
LONHOHULQH�X\JXQGXU��$NGHQL]�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�(WLN�
.XUXOX� WDUDIÕQGDQ� RQD\ODQPÕúWÕU� ������������ WDULK�� NDUDU�
QR������� µ7UDYPDWLN� 9HUWHEUD� )UDNW�U�� 1HGHQL\OH� <DSÕODQ�
9HUWHEUD�&HUUDKLOHULQGH�øQWUDRSHUDWLI�YH�3RVWRSHUDWLI�'|QHP-
GH� <DSÕODQ� $OORMHQLN� .DQ� 7UDQVI�]\RQODUÕQÕQ� <|QHWLPL¶�
DGÕ\OD�.DVÕP� ����¶� GD� X]PDQOÕN� WH]L� RODUDN� EDVÕOPÕú� ROXS��
oDOÕúPDQÕQ�\DSÕOGÕ÷Õ�LOJLOL�NXUXPGDQ�L]LQ�DOÕQPÕúWÕU��
� dDOÕúPDPÕ]GD� ����������� �� ����������� WDULKOHUL� DUDVÕQGD�
$NGHQL]�hQLYHUVLWHVL�7ÕS� )DN�OWHVL�+DVWDQHVLQGH� WUDYPDWLN�
YHUWHEUD� IUDNW�U�� QHGHQL\OH� EH\LQ� FHUUDKLVL� YH� RUWRSHGL��
NOLQLNOHUL�WDUDIÕQGDQ�RSHUH�HGLOHQ�WRSODP�����KDVWDQÕQ�YHULOHUL�
GH÷HUOHQGLULOPLúWLU��%DúODQJÕoWD�����KDVWD�EHOLUOHQPLú�DQFDN�
UHWURVSHNWLI�RODUDN�YHULOHULQH�XODúÕODPD\DQ����KDVWD�oDOÕúPD�
GÕúÕ�EÕUDNÕOPÕúWÕU���
+DVWD�YHULOHUL�UHWURVSHNWLI�RODUDN�LQFHOHQPLúWLU��9HULOHU�KDVWD�
GRV\DODUÕQGDQ�� KDVWDQH� ELOJLVD\DU� YHUL� WDEDQÕ� VLVWHPLQGHQ��
DQHVWH]L� SUHRSHUDWLI� SROLNOLQLN� GH÷HUOHQGLUPH� IRUPODUÕ��
DQHVWH]L�LQWUDRSHUDWLI�ND\ÕW�IRUPODUÕ��$QHVWH]L�6RQUDVÕ�%DNÕP�
hQLWHVL��$6%h��YH�<R÷XQ�%DNÕP�hQLWHVL��<%h��WDNLS�IRUP-
ODUÕQGDQ�HOGH�HGLOPLúWLU��+DVWDODUÕQ�\DúÕ��FLQVL\HWL��DQHVWH]LN�
|]HOOLNOHUL��\DQGDú�KDVWDOÕNODUÕ��KHPRJUDP�GH÷HUOHUL�YH�RSH��
UDV\RQ�V�UHOHUL�UHWURVSHNWLI�RODUDN�GH÷HUOHQGLULOPLúWLU��+DVWD-
ODUÕQ� DOPÕú� ROGXNODUÕ� NDQ� �U�QOHULQLQ� FLQVL� YH� PLNWDUODUÕ�
LQFHOHQPLúWLU�� øQWUDRSHUDWLI� G|QHPGH� KDVWD\D� LQRWURS� ��
YD]RSUHVV|U� YHULOPH� LKWL\DFÕ�� KDVWDGD� JHOLúHQ� PDMRU� NRPS-
OLNDV\RQODU�� KDVWDQÕQ� SRVWRSHUDWLI� oÕNPÕú� ROGX÷X� NOLQLN� YH�
KDVWDQÕQ� \R÷XQ� EDNÕPGD� NDOPD� V�UHVL� GH� WHVSLW� HGLOHUHN�
ND\GHGLOPLúWLU��
øQWUDRSHUDWLI�G|QHPGH�\DSÕODQ�DOORMHQLN�NDQ�WUDQVI�]\RQXQXQ�
KDVWDODUÕQ�SUH�YH�SRVWRSHUDWLI�G|QHPGHNL�KHPRJORELQ�GH÷HU-
OHUL� �]HULQH� RODQ� HWNLVL� DUDúWÕUÕOPÕúWÕU�� $\UÕFD� LQWUDRSHUDWLI�
DOORMHQLN�NDQ��WUDQVI�]\RQX�LOH��RSHUDV\RQ�V�UHVL��RSHUH�HGLOHQ�
VHJPHQW� VD\ÕVÕ�� SRVWRSHUDWLI� KDVWDQHGH� \DWÕú� V�UHVL� YH�
<%h�$6%h¶�GH�NDOÕú�V�UHOHUL�DUDVÕQGDNL�LOLúNL�LQFHOHQPLúWLU��
9HUWHEUD� WUDYPDVÕQD� HN� RODUDN� EDúND� WUDYPDODUÕQÕQ� ROXS�
ROPDPDVÕ��FHUUDKL�WHNQLN��KDVWDODUÕQ�NRPRUELW�KDVWDOÕNODUÕ�YH�
$6$�GXUXPXQXQ��NDQ�WUDQVI�]\RQX��\R÷XQ�EDNÕP�YH�PHND��
QLN�YHQWLODV\RQ�LKWL\DFÕQD�HWNLVL�GH�DUDúWÕUÕOPÕúWÕU���

ʈ[\I\Q[\QS[MT�)VITQb�
.DWHJRULN�GH÷LúNHQOHU�DUDVÕQGD�EXOXQDQ�LOLúNLOHU�GH÷HUOHQGL-
ULOLUNHQ� 3HDUVRQ� NL�NDUH� WHVWL� YH\D� )LVKHU¶V� ([DFW� 7HVWL�
NXOODQÕOPÕúWÕU��7DQÕPOD\ÕFÕ�LVWDWLVWLNOHU��\�]GH��IUHNDQV��VWDQ��
GDUW�VDSPD��RUWDODPD��PLQLPXP��PDNVLPXP��PHG\DQ�GH÷HU-
OHUL\OH� EHOLUWLOPLúWLU�� 1RUPDOOLN� WHVWLQGH� LVH� JUXSODUGD�
|UQHNOHP�VD\ÕVÕ���¶GHQ�N�o�N�LVH��6KDSLUR�:LONV��E�\�N�LVH��
.ROPRJRURY�6PLUQRY� LOH� GH÷HUOHQGLULOPLúWLU�� *UXSODUÕQ�
|Oo�P�GH÷HUOHUL� DUDVÕQGDNL� IDUN�GH÷HUOHQGLULOLUNHQ��YHULOHULQ�
QRUPDO�GD÷ÕOÕPD�X\GX÷X�GXUXPODUGD�%D÷ÕPVÕ]�øNL�gUQHNOHP�
W�WHVWL��,QGHSHQGHQW�6DPSOHV�W�7HVW���YHULOHULQ�QRUPDO�GD÷ÕOÕ-
PD� X\PDGÕ÷Õ� GXUXPODUGD� LVH� � 0DQQ�:KLWQH\� 8� WHVWL�
NXOODQÕOPÕúWÕU�� 1RUPDO� GD÷ÕOÕP� YDUVD\ÕPÕ� VD÷ODQPÕú� LVH� �o�
JUXEXQ�NDUúÕODúWÕUÕOÕUNHQ�7HN�<|QO��$129$� WHVWL� �$QDO\VLV�
RI�9DULDQFH��NXOODQÕOPÕúWÕU��øNLOL�NDUúÕODúWÕUPDODU�LoLQ�%RQIHU-
URQL�WHVWL�NXOODQÕOPÕúWÕU��
3UHRSHUDWLI�YH�VHUYLV�KHPRJORELQ�GH÷HUOHUL�DUDVÕQGDNL�IDUNODU�
DQDOL]� HGLOLUNHQ� :LOFR[RQ� (ú� 7HVWLQGHQ� \DUDUODQÕOPÕúWÕU��
øVWDWLVWLNVHO�RODUDN��S�GH÷HUL�����
GHQ�N�o�N�LVH�DQODPOÕ�RODUDN�
GH÷HUOHQGLULOPLúWLU��$QDOL]OHUGH� 6366� ����� SDNHW� SURJUDPÕ�
NXOODQÕOPÕúWÕU��

*=4/=4):�
+DVWDODUÕQ�GHPRJUDILN�|]HOOLNOHUL�7DEOR�,¶GH�J|VWHULOPLúWLU�
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%XQD�J|UH�LQWUDRSHUDWLI�G|QHPGH�DOORMHQLN�NDQ�WUDQVI�]\RQX�
\DSÕODQ� �ø2$.7��� YH� LQWUDRSHUDWLI� G|QHPGH� DOORMHQLN� NDQ�
WUDQVI�]\RQX�\DSÕOPD\DQ��ø2$.7�����JUXS�DUDVÕQGD�\Dú��S �
����������FLQVL\HW��S� ��������$6$�VÕQÕIODPDVÕ��FHUUDKL�\DSÕODQ�
VHJPHQW� VD\ÕVÕ� �S �������� FHUUDKL� \DNODúÕP� úHNOL� DUDVÕQGD�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN�EXOXQPDPÕúWÕU��+HU�LNL�JUXS�
DUDVÕQGD� SUHRSHUDWLI� +J� GH÷HUOHUL� DUDVÕQGD� IDUN� VDSWDQ-
PDPÕúWÕU��S� ����������7DEOR�,,,���ø2$.7��JUXEXQ�SRVWRSHUDW-
LI� RUWDODPD� +J� GH÷HUL� ������6'������� JU�G/�� ø2$.7��
JUXEXQ� SRVWRSHUDWLI� +J� GH÷HUL� �����6'������� JU�GO� ROXS�

LVWDWLVWLNVHO�RODUDN�DQODPOÕ�|Oo�GH�IDUN�YDUGÕU��S��������
�7DEOR�,,,���ø2$.7��JUXEXQ�RUWDODPD�RSHUDV\RQ�V�UHVL�����
GN��ø2$.7��JUXEXQ���RUWDODPD�RSHUDV\RQ�V�UHVL�����GN�ROXS�
EX�LNL�JUXS�DUDVÕQGD�DQODPOÕ�IDUNOÕOÕN�VDSWDQPÕúWÕU��Sޒ���������
+HU� LNL� JUXEXQ� X\DQGÕUÕOPD�\R÷XQ� EDNÕPD� oÕNDUÕOPD� YH�
\R÷XQ�EDNÕPGD�NDOPD�V�UHOHUL�DUDVÕQGD�DQODPOÕ�IDUN�VDSWDQ-
PDPÕúWÕU� �7DEOR� ,,��� ø2$.7±� JUXEXQ� WDEXUFXOXN� V�UHVL�
PHGLDQ� �� J�Q�� ø2$.7�� JUXEXQ� LVH� PHGLDQ� ��� J�Q� ROXS�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN�VDSWDQPÕúWÕU��S����������
 
Tablo II :�&HUUDKL�LOH�øOJLOL�g]HOOLNOHU��

<):<1̪5)��
dDOÕúPDPÕ]GD� NDGÕQ�HUNHN� RUDQÕ� GL÷HU� HSLGHPL\RORMLN�
oDOÕúPDODUD� EHQ]HUGLU� ���������<Dú� RUWDODPDVÕ� VHULPL]GH� ���
\ÕO� ������� \ÕO�� LGL�� <HUOL� YH� \DEDQFÕ� VHULOHUGH� WRUDNDO� YH�
ORPEHU�RPXUJD�NÕUÕNODUÕ�JHQHOOLNOH�LNLQFL�GHNDW�VRQX���o�QF��
GHNDW�EDúÕQGD�VÕN�J|U�OPHNWH�ROXS��VHULPL]GH�GH�EX�J|]OHQ-
PLúWLU�� øQWUDRSHUDWLI� G|QHPGH� ø2$.7�� �Q ���� YH� ø2$.7��
�Q ����� KDVWDODU� NDGÕQ� YH� HUNHN� RUDQODUÕ� DoÕVÕQGDQ�
LQFHOHQGL÷LQGH��NDQ�WUDQVI�]\RQX�\DSÕOPD�RUDQODUÕ�DUDVÕQGDNL�
IDUNÕQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ROPDGÕ÷Õ� J|U�OP�úW�U�
�S ��������$NVLQH�.DUOVVRQ�YH�DUN��RQ�SXPS�&$%*�\DSÕODQ�
KDVWDODUGD� NDGÕQ� FLQVL\HWWH� WUDQVI�]\RQ� ULVNLQLQ� DUWWÕ÷ÕQÕ�
EXOPXúODUGÕU� ������ dDOÕúPDPÕ]GD� |UQHNOHP� E�\�NO�÷�Q�Q�
J|UHFH� D]� ROPDVÕ� �Q ������ DFLO� FHUUDKL� JHoLUHQ� KDVWDODUÕQ�
VHoLOPLú�ROPDVÕ��WUDYPD�KDVWDODUÕQÕQ�RQ�SXPS�&$%*�JHoLUHQ�
KDVWDODUD� J|UH� GDKD� JHQo� \DúWD� ROPDVÕ� LNL� oDOÕúPD� VRQXQGD�
DOÕQDQ�VRQXoODUÕQ�IDUNOÕ�ROPDVÕQD�VHEHS�ROPXú�RODELOLU��
+HPHQ� W�P� VHULOHUGH� YHUWHEUD� IUDNW�UOHUL� LOH� ELUOLNWH� HQ� VÕN�
J|U�OHQ�\DUDODQPDODU�NRVWD�IUDNW�UOHUL�VRQXFX�JHOLúHQ�KHPR��
SQRPRWRUDNV� YH� DOW� HNVWUHPLWHGH� GDKD� ID]OD� ROPDN� �]HUH�

HNVWUHPLWH� IUDNW�UOHULGLU� ������ dDOÕúPDPÕ]GD� HNVWUHPLWH�
IUDNW�U��J|U�OHQ����KDVWD����������PXOWLSO�NRVWD�NÕUÕNODUÕ�YH�
KHPRSQRPRWRUDNV�J|U�OHQ����KDVWD��������LOH�EXOJXODUÕPÕ]�
GL÷HU�oDOÕúPDODU�LOH�EHQ]HUGLU�����ROJXPX]GD�������LVH�YHUWH-
EUD� IUDNW�U�QH�HúOLN�HGHQ�HN�\DUDODQPDODU�\RNWXU� �7DEOR� ,���
9HUWHEUD� IUDNW�UOHULQLQ� VÕNOÕNOD� WUDILN� ND]DODUÕ� YH� \�NVHNWHQ�
G�úPH� VRQXFX� ROXúPDVÕ� HN� \DUDODQPDODUÕQ� VÕN� J|U�OPHVLQL�
DoÕNODU��$6%h�<%� oÕNPD� RUDQODUÕQD� EDNÕOGÕ÷ÕQGD� ø2$.7��
JUXEXQ� $6%h�<%h� oÕNPD� RUDQÕQÕQ� GDKD� ID]OD� ROGX÷XQX�
J|UG�N��S ������7DEOR�,,���'ROD\ÕVÕ�LOH�KDVWDODUD�WUDQVI�]\RQ�
\DSÕOPDVÕQÕQ�� KDVWDODUÕQ� SRVWRSHUDWLI� G|QHPGH� X\DQGÕUÕOPD�
RUDQODUÕQÕ�YH�<%¶D�oÕNPD�RUDQODUÕQÕ�HWNLOHGL÷LQL�V|\OH\HELOLU-
L]�� %XQD� UD÷PHQ� KHU� LNL� JUXEXQ�� <%� ¶D� oÕNWÕNODUÕ� ]DPDQ�
NDOGÕNODUÕ�V�UHOHU�RUWDODPD�ELU�J�Q�ROXS�DUDODUÕQGD�LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� IDUNOÕOÕN� EXOXQPDPDNWDGÕU�� %X� \�]GHQ�
NOLQL÷LPL]GH�KDVWDODUÕQ�<%h�$6%h¶�QH�SRVWRSHUDWLI�G|QHP-
GH�oÕNÕú�NDUDUÕ� WHN�EDúÕQD�NDQ� WUDQVI�]\RQX�YH�EXQXQ�KDVWD�
�]HULQGH�\DUDWWÕ÷Õ�HWNLOHU�ROPD\ÕS��PXOWLIDNW|UL\HO�ROGX÷XQX�
V|\OH\HELOLUL]���8]DPÕú�RSHUDV\RQ�V�UHVL��HWNLOL�D÷UÕ�NRQWURO���
HúOLN�HGHQ� WUDYPDODU�JLEL���+DVWDQHGHQ� WDEXUFXOXN�V�UHVLQLQ�
LVH�RUWDODPD�ø2$.7��JUXSWD�PHGLDQ����J�Q��ø2$.7±�JUXSWD�
PHGLDQ� �� J�QG�U� �S��������� 'ROD\ÕVÕ\OD� NDQ� WUDQVI�]\RQX�
X\JXODPDODUÕQÕQ�KDVWDQHGH�NDOÕú�V�UHVLQL�X]DWWÕ÷ÕQÕ�V|\OH\H-
ELOLUL]��
/DXUDQW� YH� DUN��� ������ KDVWD\Õ� UHWURVSHNWLI� RODUDN� WUDQV-
I�]\RQ� DoÕVÕQGDQ� GH÷HUOHQGLUGLNOHUL� oDOÕúPDODUÕQGD�� NDQ�
WUDQVI�]\RQODUÕQÕQ����J�QO�N�PRUELGLWH\L�DUWWÕUGÕ÷ÕQÕ�J|]OHP-
OHPLúOHUGLU��%X�oDOÕúPDGD�DOORMHQLN�NDQ�WUDQVI�]\RQX�\DSÕODQ�
KDVWDODUGD� SXOPRQHU�� VHSWLN�� WURPERHPEROL� JLEL� NRPS-
OLNDV\RQODU�GD�DUWÕú�J|U�OP�úW�U�������dDOÕúPDPÕ]GD�KDVWDODU�
NRPSOLNDV\RQODU� \|Q�QGHQ� LQFHOHQPHPLú� ROXS� |UQHNOHP�
E�\�NO�÷�P�]� N�o�N� �Q ����� YH� VDGHFH� LNL� FHUUDKL� NOLQLN�
oDOÕúPD\D�GDKLO� HGLOPLúWLU��<LQH�GH�oDOÕúPDPÕ]GD�KDVWDODUÕQ�
VHUYLVWH�NDOGÕNODUÕ�WRSODP�J�Q�VD\ÕVÕ�X]DPÕúWÕU���
&DUDELQL�YH�DUN���SRVWHULRU�VSLQDO� I�]\RQ�FHUUDKLVL� VÕUDVÕQGD�
PDMRU�WUDQVI�]\RQXQ�EHOLUWHoOHUL�LOH�LOJLOL�\DSWÕNODUÕ�oDOÕúPD-
ODUÕQGD�����QLWHGHQ�ID]OD�HULWURVLW�V�VSDQVL\RQX�YHULOHQ�KDVWD-
ODUÕQ� RSHUDV\RQ� V�UHOHULQL� X]XQ� EXOPXúODUGÕU� ������ %HQ]HU�
RODUDN� EL]� GH� oDOÕúPDPÕ]GD� ø2$.7�� KDVWDODUÕQ� RSHUDV\RQ�
V�UHVLQL�X]XQ�EXOGXN��S ��������7DEOR�,,���9HUWHEUD�FHUUDKLVL�
JLEL�PDMRU�NDQ�ND\EÕ� LOH� LOLúNLOL�RSHUDV\RQODUGD�NDQ�ND\EÕQÕ�
GR÷UX�|OoPHN�]RUGXU��$\UÕFD�NDQ�ND\EÕ�GH÷LúNHQ�ROXS� WRWDO�
NDQ�ND\EÕQÕQ�HQ�D]ÕQGDQ����¶��SRVWRSHUDWLI�G|QHPGH�ROPDN-
WDGÕU�� )�]\RQ� \DSÕODQ� VHJPHQW� VHYL\HVLQLQ� NDQ� ND\EÕ\OD�
NRUHOH� ROGX÷X� GDKD� |QFHNL� oDOÕúPDODUGD� RUWD\D�
NRQPXúWXU�������dDOÕúPDPÕ]GD�KDVWDODUÕ�RSHUH�HGLOHQ�FHUUDKL�
VHJPHQW� VHYL\HVLQH� J|UH� NDUúÕODúWÕUGÕN�� 9HUWHEUD� VHJPHQW��
VHYL\HOHULQL��WHN�VHYL\H��Q ����YH�ELUGHQ�ID]OD�VHYL\H�RODUDN�
LNL�JUXSWD�LQFHOHGLN��%X�LNL�JUXS�DUDVÕQGD�WUDQVI�]\RQ�\DSÕO-
PD� RUDQODUÕ� DoÕVÕQGDQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN�
EXOXQDPDPÕúWÕU��S ���������7DEOR�,,���
2SHUH� HGLOHQ� VHYL\H� VD\ÕVÕ�� SHN� oRN� OLWHUDW�UGH� NDQ� WUDQV-
I�]\RQX�LOH�ROGXNoD�LOLúNLOL�EXOXQGX÷XQGDQ��oDOÕúPDPÕ]GD�GD�
EHNOHQWLPL]�EX�\|QGH\GL��
6SLQDO�FHUUDKLOHUGH�NDQ�WUDQVI�]\RQXQXQ�QH�]DPDQ�\DSÕOPDVÕ�
JHUHNWL÷L�LOH�LOJLOL�KHPRGLQDPLN�SDUDPHWUHOHUH�GD\DQDQ�oHúLWOL�
oDOÕúPDODU� EXOXQPDNWDGÕU� ��������� %L]LP� NOLQL÷LPL]GH� NDQ�
WUDQVI�]\RQXQD� EDúODPD� HQGLNDV\RQX� DoÕVÕQGDQ� WDQÕPOÕ�

NHVNLQ� NULWHUOHU� EXOXQPDPDNWD�� KHPRGLQDPLN� SDUDPHWUHO-
HU�KLSRWDQVL\RQ�� WDúLNDUGL�� FHUUDKL� NDQDPD� PLNWDUÕQÕQ�
J|]OHPL��EDNÕODELOPLú�LVH�DUWHU�NDQ�JD]Õ�WHWNLNL�YH�DQHVWH]LVWLQ�
GHQH\LPLQH� J|UH� NDQ� WUDQVI�]\RQX� X\JXODQPDNWDGÕU��
dDOÕúPDPÕ]GD� NDQ� ND\EÕ� LOH� LOJLOL� KHUKDQJL� ELU� YHUL\L� GDKLO�
HWPHGLN� o�QN�� oDOÕúPDPÕ]� UHWURVSHNWLI� ELU� oDOÕúPD� ROXS��
LQWUDRSHUDWLI�NDQ�ND\EÕ�LOH�LOJLOL�RSHUDV\RQGD�NXOODQÕODQ�VSDQo�
PLNWDUODUÕ�YH�DVSLUDV\RQ�WRUEDVÕQGDNL�VÕYÕQÕQ�PLNWDUÕ�ND\GH��
GLOPHPLúWL��%X�GXUXP�oDOÕúPDPÕ]ÕQ�HNVLN�\|QOHULQGHQ�ELULQL�
ROXúWXUPDNWDGÕU�� 7DKPLQOHU� VSDQoODUÕQ� WDUWÕOPDVÕ� YH� DVSLUD-
V\RQ�WRUEDVÕQGDNL�VÕYÕQÕQ�KHPDWRNULWL�|Oo�OHUHN�JHOLúWLULOHEL��
OLU��$PD�EX�GXUXP�FHUUDKL�|UW�OHUGHNL�YH�\HUGH�EXOXQDQ�NDQ�
ND\ÕSODUÕQÕ�KHVDSOD\DPD]��%LUoRN�oDOÕúPD�\D]DUODUÕQ�I�]\RQ�
VHYL\HOHUL��D÷ÕUOÕN�YH\D�NDQ�YRO�P��\�]GHVL� LOH� LOJLOL�RODUDN�
NDQ� ND\EÕQÕ� WDQÕPOD\DQ� WHUFLKOHULQL� J|VWHUPHNWHGLU� ������
0RGL� YH� DUN��� VNRO\R]� FHUUDKLVLQLQ� IDUNOÕ� DúDPDODUÕQGD�
LQWUDRSHUDWLI� NDQ� ND\EÕ� LOH� LOJLOL� \DSWÕNODUÕ� SURVSHNWLI� ELU�
oDOÕúPDGD�EHNOHQHQ�NDQ�ND\EÕ�PLNWDUÕQÕ�DVSLUDV\RQ�WRUEDVÕQ-
GDNL�NDQ�PLNWDUÕQÕQ�YH�NXUX�YH�NDQOÕ�VSDQoODU�DUDVÕQGDNL�WDUWÕ�
IDUNÕQÕQ�KHVDSODQPDVÕQD�J|UH�WDKPLQ�HWPH\H�oDOÕúPÕúODUGÕU�������

7DEOR�,,,�7UDQVI�]\RQ�LOH�LOJLOL�GH÷HUOHU���������

                                                                            

.DQ�WUDQVI�]\RQX�FHUUDKL�NDQDPDQÕQ�ELU�J|VWHUJHVL�RODELOLU��
&HUUDKL�NDQDPDQÕQ�NHQGLVL�GH�N|W��NOLQLN�VRQXoODU�LOH�LOLúNLOL�
RODELOLU�������dDOÕúPDPÕ]GD�KDVWDODUÕQ�WUDQVI�]\RQ�|QFHVL�+J�
GH÷HUOHULQH� ND\ÕWODU� WXWXOPDGÕ÷Õ� LoLQ� XODúÕODPDPÕúWÕU�� %X�
\�]GHQ�WUDQVI�]\RQXQ�QH�NDGDUÕ�FHUUDKL�NDQDPD\D��QH�NDGDUÕ�
KDVWDQÕQ� NRPRUELW� KDVWDOÕNODUÕQD� ED÷OÕ� RODUDN� JHOLúHQ� NOLQLN�
VHPSWRPODUD�ED÷OÕ�ROGX÷XQX��YD]RSUHVV|U�LKWL\DFÕ�JHUHNWLUHQ�
KLSRWDQVL\RQ�JLEL��EHOLUOHPHN�]RUGXU��
7UDQVI�]\RQXQ�QRQ�NDUGLDN�FHUUDKL�JHoLUHQ�DQHPLN�KDVWDODU-
GDNL�HWNLVL�WDP�RODUDN�ELOLQPHPHNWHGLU��&DUVRQ�YH�DUN���µµ�NDQ�
WUDQVI�]\RQX��JHQHO�GXUXPX�N|W��KDVWDODUD�GDKD�ID]OD�\DSÕO-
PDNWD�YH�EX�KDVWDODU�GD�GDKD�ID]OD�RUDQGD�HQIHNVL\RQ�YH�|O�P�
J|U�OPHPHNWHGLU�¶¶� GHPLúOHUGLU� ������ 6RQXo� RODUDN� FHUUDKL�
VÕUDVÕQGD�GDKD�ID]OD�NDQD\DQ�KDVWDODUD�GDKD�ID]OD�NDQ�WUDQV-
I�]\RQX� \DSÕOPDNWD�� EX� GXUXP� GD� KDVWDODUÕQ� NOLQLNWH� WDNLS�
HGLOGL÷L�J�Q�VD\ÕVÕQÕ�DUWWÕUPDNWDGÕU�GL\HELOLUL]��
dDOÕúPDPÕ]GDNL� YDNDODUÕQ� L]ROH� HOHNWLI� YHUWHEUD� FHUUDKLVLQH�
DOÕQDQ�KDVWDODU�ROPDGÕ÷Õ�� �HN� WUDYPDODUÕ�RODQ��DFLO�FHUUDKL\H�
DOÕQPÕú��������\Dú�JLEL�JHQLú�ELU�\Dú�DUDOÕ÷Õ�YH�LODYH�NRPRUELW�
KDVWDOÕNODUÕ� GD� EXOXQDQ� KDVWDODU� ROPDVÕ�� JHUHN� NDQ� ND\EÕQÕ��
JHUHNVH� NDQ� WUDQVI�]\RQX� LKWL\DFÕQÕ� HWNLOH\HQ� IDNW|UOHU�
ROPXúWXU��'ROD\ÕVÕ\OD�<%�YH�09�LKWL\DFÕQÕ�GD�HWNLOH\HQ�EX�
LODYH� GXUXPODU� QHGHQL\OH� oDOÕúPDPÕ]GDNL� YDNDODUÕQ�<%� YH�
09� LKWL\DoODUÕ� YH� WDEXUFXOXN� V�UHOHULQL� VDGHFH� NDQ� WUDQV-

I�]\RQX�\DSÕOPÕú�ROPDVÕQD�ED÷OD\DPD\Õ]��
.DQ� WUDQVI�]\RQXQXQ� IL]\RORMLN� DQRUPDOOLNOHUL� G�]HOWHUHN�
KDVWDODUÕQ� NOLQLNOHULQL� G�]HOWWL÷L� NDEXO� HGLOPHNWHGLU��$QFDN�
NDQ� WUDQVI�]\RQXQXQ�� VRQXoODUÕ� L\LOHúWLUPHGL÷L� KDWWD�
VRQXoODUÕ�N|W�OHúWLUHELOHFH÷LQH�GDLU�NDQÕWODU�JLGHUHN�DUWPDN-
WDGÕU� ��������� 7UDYPDWLN� YHUWHEUD� FHUUDKLOHUL� KHP� FHUUDKL�
QHGHQOL� NDQDPD� PH\GDQD� JHOHELOPHVL� KHP� GH� KDVWDODUÕQ�
EHUDEHULQGH� EXOXQDQ� HN� WUDYPDODUÕ� QHGHQL\OH� NDQ� WUDQV-
I�]\RQX�\DSÕOPD� ULVNL� RODQ� FHUUDKLOHUGLU��%X�GXUXP�KDVWD\Õ�
DOORMHQLN� NDQ� WUDQVI�]\RQXQXQ� ULVNOHUL� LOH� NDUúÕ� NDUúÕ\D�
JHWLUPHNWHGLU�YH�WUDQVI�]\RQ�ULVNL�YH�PDOL\HWOHUL�|QHPOL�ELU�
ND\JÕ� QHGHQL� ROPD\D� GHYDP� HWPHNWHGLU�� %X� QHGHQOHUOH� EX�
KDVWD� JUXSODUÕQGD� NDQDPD\Õ� DUWWÕUÕFÕ� QHGHQOHULQ� YH� WUDQV-
I�]\RQ�LKWLPDOLQLQ� WHVSLW�HGLOPHVL�úX�DQGD�PHYFXW�RODQ�NDQ�
ND\EÕ�PLNWDUODUÕQÕ�D]DOWPD\D�\|QHOLN�WHGELUOHULQ�JHOLúWLULOPH-
VLQGH�|QHPOL�ELU�LON�DGÕP�RODFDNWÕU�

;76=i
dDOÕúPDPÕ]GD� NOLQL÷LPL]GH� �� \ÕOOÕN� V�UHoWH� WUDYPD� QHGHQOL�
YHUWHEUD� FHUUDKLVL� JHoLUHQ� ���� KDVWDQÕQ� VRQXoODUÕ�
LQFHOHQGL÷LQGH� ø2$.7�� KDVWDODUGD� HUNHQ� SRVWRSHUDWLI�
VRQXoODUÕQ� QHJDWLI� RODUDN� HWNLOHQGL÷L� J|U�OP�úW�U�� ø2$.7��
KDVWDODUGD�KDVWDQHGHQ�WDEXUFXOXN�V�UHOHUL�ø2$.7��RODQ�JUXED�
J|UH� DQODPOÕ� RODUDN� DUWPÕúWÕU�� 6RQXoODU� FLQVL\HWWHQ�� RSHUH�
HGLOHQ�YHUWHEUD�VHJPHQW�VD\ÕVÕQGDQ�YH�RVWHRWRPL�YDUOÕ÷ÕQGDQ�
HWNLOHQPHPLúWLU��dDOÕúPDPÕ]GDNL� LNL� FHUUDKL� NOLQLN� DUDVÕQGD�
GD� NDQ� WUDQVI�]\RQX� YH� \R÷XQ� EDNÕPGD� NDOGÕ÷Õ� V�UHOHU� GH�
EHQ]HU�EXOXQPXúWXU��%X�GXUXP�PDOL\HWL�DUWWÕUDFDNWÕU��$QFDN�
\DSÕODQ� WUDQVI�]\RQXQ� KDVWDQÕQ� HN� WUDYPDODUÕ�� KDVWDQÕQ�
\DQGDú� KDVWDOÕNODUÕ� YH� FHUUDKL� NDQDPD� LOH� RODQ� LOLúNLVL� LoLQ�
GDKD�NDSVDPOÕ�DQDOL]OHUH�LKWL\Do�YDUGÕU��

(WLN�.XUXO�2QD\Õ��
%X�DUDúWÕUPD�LOJLOL�W�P�XOXVDO�G�]HQOHPHOHUH��NXUXPVDO�SROLWL-
NDODUD��DUDúWÕUPD�YH�\D\ÕQ�HWL÷LQH�YH�+HOVLQNL�%LOGLUJHVL¶QLQ�
LONHOHULQH�X\JXQGXU��$NGHQL]�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�(WLN�
.XUXOX� WDUDIÕQGDQ� RQD\ODQPÕúWÕU� ������������ WDULK�� NDUDU�
QR������� 7UDYPDWLN� 9HUWHEUD� )UDNW�U�� 1HGHQL\OH� <DSÕODQ�
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ABSTRACT
Objective: 
,QWUDRSHUDWLYH� EORRG� ORVV� LV� RQH� RI� WKH� PRVW� LPSRUWDQW�
SUREOHPV� LQ� WUDXPDWLF� YHUWHEUDO� VXUJHU\�796�� DQG� XVXDOO\�
DOORJHQLF�EORRG�WUDQVIXVLRQ�LV�QHHGHG��,Q�WKLV�VWXG\��ZH�DLPHG�
WR�GHWHUPLQH�WKH�IDFWRUV�WKDW�DIIHFW�LQWUDRSHUDWLYH�DOORJHQHLF�
EORRG�WUDQVIXVLRQV�,2$%7��DQG�WKH�HIIHFWV�RI�,2$%7�RQ�WKH�
VKRUW�WHUP�SRVWRSHUDWLYH�RXWFRPH��

Material and Methods: 
,Q�WKLV�UHWURVSHFWLYH�VWXG\�����SDWLHQWV�WKDW�XQGHUZHQW�796�
ZHUH� GHWHUPLQHG� DQG� ���ZLWK�PLVVLQJ� GDWD�ZHUH� H[FOXGHG��
7KH� HIIHFWV� RI� SUH� DQG� LQWUDRSHUDWLYH� YDULDEOHV� RQ� WKH�
LQFLGHQFH�RI�,2$%7V�DQG�WKH�UHODWLRQ�RI�,2$%7�DQG�SRVWRS-
HUDWLYH�PHFKDQLFDO�YHQWLODWLRQ�WLPHV��OHQJWK�RI�,QWHQVLYH�&DUH�
8QLW��,&8���VWD\�DQG�GLVFKDUJH�WLPHV�ZHUH�HYDOXDWHG��

Results: 
����SDWLHQWV�ZHUH�HYDOXDWHG��7KHUH�ZDV�QR�VLJQLILFDQW�GLIIHU-
HQFH�EHWZHHQ�,2$%7���Q ����DQG�,2$%7±��Q �����SDWLHQWV�
UHJDUGLQJ� DJH� �S�  �������� JHQGHU� �S �������� $6$� VWDWXV��
RSHUDWHG� YHUWHEUDO� VHJPHQW� OHYHOV�S ������� DQG� VXUJLFDO�
DSSURDFK�� 3UHRSHUDWLYH� KHPRJORELQ� OHYHOV�ZHUH� �������6'�
����� J�GO� DQG� ������ 6'������ J�G/� UHVSHFWLYHO\� �S ��������
,2$%7��SDWLHQWV�KDG�VLJQLILFDQWO\�ORQJ�RSHUDWLRQ�WLPHV��Sޒ��
�������� ,2$%7�� JURXS� KDG� VLJQLILFDQWO\� ORQJHU� ���� YV� ��
GD\V�� �S��������GLVFKDUJH� WLPHV�ZKLOH��09�WLPHV�S �������
DQG� ,&8� VWD\� �S ������� ZHUH� QRW� VLJQLILFDQWO\� GLIIHUHQW�
EHWZHHQ�JURXSV��

Conclusion(s): 
$OORJHQLF� EORRG� WUDQVIXVLRQ� PD\� EH� DQ� LQGHSHQGHQW� ULVN�
IDFWRU�IRU�D�ORQJHU�KRVSLWDO�VWD\�WKDW�LV�QRW�UHODWHG�WR�SUHRSHUD-
WLYH� KHPRJORELQ� OHYHOV� DQG� WKH� LQYDVLYLW\� RI� WKH� RSHUDWLRQ��
6WUDWHJLHV�WR�SUHYHQW�EORRG�ORVV�DQG�EORRG�WUDQVIXVLRQV�PD\�
UHVXOW�LQ�GHFUHDVHG�FRVWV��
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/ʈ:ʈ̪�>-�)5)i�
.DQ�WUDQVI�]\RQXQXQ�ELUoRN�FHUUDKL�SURVHG�UGH�SRVWRSHUDWLI�
G|QHPGH� PRUWDOLWH� YH� PRUELGLWH\L� DUWWÕUGÕ÷ÕQÕ� J|VWHUHQ�
oDOÕúPDODU�EXOXQPDNWDGÕU������6SLQDO�FHUUDKLOHU��WUDQVI�]\RQ�
JHUHNWLUHFHN�NDGDU�E�\�N�NDQDPDODUD�QHGHQ�RODELOPHNWHGLU��
1H�\D]ÕN�NL�oRN�VHYL\HOL�YH�UHNRQVWU�NWLI�FHUUDKLOHU�LQWUDRSH��
UDWLI�G|QHPGH�NDQDPD�QHGHQL\OH�NRPSOLNH�KDOH�JHOHELOPHN-
WHGLU� ����� $PHULND� GD� NDSDQPÕú� WÕEEL� GDYDODUÕ� LQFHOH\HQ�
UHWURVSHNWLI� ELU� oDOÕúPDGD� VSLQDO� FHUUDKL� QHGHQOL� NDQDPDODU�
W�P�FHUUDKL�SURVHG�UOHUH�ED÷OÕ�NDQDPDODUÕQ����¶�Q��ROXúWXU-
GX÷X�J|VWHULOPLúWLU������%XQXQOD�EHUDEHU�DOORMHQLN�NDQ�WUDQV-
I�]\RQX�VWUDWHMLOHUL��SRVWRSHUDWLI�HQIHNVL\RQODU��LPP�QRMHQLN�
UHDNVL\RQODU��WUDQVI�]\RQ�VÕUDVÕQGD�\DSÕODQ�KDWDODU�QHGHQL\OH�
JLGHUHN�GDKD�VÕNÕ�ELU�úHNLOGH�G�]HQOHQPHNWHGLU��������6SLQDO�
FHUUDKLOHUGH�VÕNOÕNOD����������RUDQÕQGD��WUDQVI�]\RQ�\DSÕO-
PDNWDGÕU� ������� +DVWDQÕQ� \DúÕ�� HúOLN� HGHQ� NRPRUELG�
KDVWDOÕNODU�� RSHUH� HGLOHQ� VHJPHQW� VD\ÕVÕ�� RSHUDV\RQXQ�

NRPSOHNV� ROPDVÕ�� SUHRSHUDWLI� +J� GH÷HUOHUL� YH� FHUUDKLQLQ�
V�UHVL�JLEL�IDNW|UOHU�SHULRSHUDWLI�G|QHPGH�\DSÕODQ�NDQ�WUDQV-
I�]\RQ� PLNWDUÕQÕ� HWNLOHPHNWHGLU� �������$NXW� QRUPRYROHPLN�
KHPRGLOLV\RQ�� DQWLILEULQROLWLNOHU� YH�GDKD�G�ú�N� WUDQVI�]\RQ�
HúLN� GH÷HUOHUL� LOH� WUDQVI�]\RQ� JHUHNVLQLPOHUL� D]DOWÕOPD\D�
oDOÕúÕOPDNWDGÕU� ������ $QFDN� EX� WHNQLNOHULQ� NHQGLQH� |]J��
ULVNOHUL� EXOXQPDNWD� YH� WUDQVI�]\RQ� JHUHNVLQLPLQL� WDPDPHQ�
JLGHUHPHPHNWHGLU�� dDOÕúPDPÕ]ÕQ� DPDFÕ� WUDYPDWLN� YHUWHEUD�
FHUUDKLOHULQGH�LQWUDRSHUDWLI�YH�SRVWRSHUDWLI�G|QHPGH�\DSÕODQ�
NDQ� WUDQVI�]\RQODUÕQÕQ� VÕNOÕ÷ÕQÕQ�� SRVWRSHUDWLI� G|QHPGH�
NDUúÕODúÕODQ�NRPSOLNDV\RQODUD�RODQ�HWNLVLQLQ�GH÷HUOHQGLULOPH-
VLGLU��$\UÕFD�WUDQVI�]\RQ�NDUDUÕQÕ�HWNLOH\HELOHFHN�RODQ��KDVWD-
ODUÕQ� NRPRUELG� KDVWDOÕNODUÕ�� HN� WUDYPDODUÕ�� FHUUDKL� \DSÕODQ�
YHUWHEUD�VHJPHQWL�VHYL\HOHUL�GH�LQFHOHQPLúWLU��

/-:-i�^M�Al6<-54-:
%X�DUDúWÕUPD�LOJLOL�W�P�XOXVDO�G�]HQOHPHOHUH��NXUXPVDO�SROLWL-
NDODUD��$UDúWÕUPD�YH�<D\ÕQ�(WL÷LQH�YH�+HOVLQNL�%LOGLUJHVL¶QLQ�
LONHOHULQH�X\JXQGXU��$NGHQL]�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�(WLN�
.XUXOX� WDUDIÕQGDQ� RQD\ODQPÕúWÕU� ������������ WDULK�� NDUDU�
QR������� µ7UDYPDWLN� 9HUWHEUD� )UDNW�U�� 1HGHQL\OH� <DSÕODQ�
9HUWHEUD�&HUUDKLOHULQGH�øQWUDRSHUDWLI�YH�3RVWRSHUDWLI�'|QHP-
GH� <DSÕODQ� $OORMHQLN� .DQ� 7UDQVI�]\RQODUÕQÕQ� <|QHWLPL¶�
DGÕ\OD�.DVÕP� ����¶� GD� X]PDQOÕN� WH]L� RODUDN� EDVÕOPÕú� ROXS��
oDOÕúPDQÕQ�\DSÕOGÕ÷Õ�LOJLOL�NXUXPGDQ�L]LQ�DOÕQPÕúWÕU��
� dDOÕúPDPÕ]GD� ����������� �� ����������� WDULKOHUL� DUDVÕQGD�
$NGHQL]�hQLYHUVLWHVL�7ÕS� )DN�OWHVL�+DVWDQHVLQGH� WUDYPDWLN�
YHUWHEUD� IUDNW�U�� QHGHQL\OH� EH\LQ� FHUUDKLVL� YH� RUWRSHGL��
NOLQLNOHUL�WDUDIÕQGDQ�RSHUH�HGLOHQ�WRSODP�����KDVWDQÕQ�YHULOHUL�
GH÷HUOHQGLULOPLúWLU��%DúODQJÕoWD�����KDVWD�EHOLUOHQPLú�DQFDN�
UHWURVSHNWLI�RODUDN�YHULOHULQH�XODúÕODPD\DQ����KDVWD�oDOÕúPD�
GÕúÕ�EÕUDNÕOPÕúWÕU���
+DVWD�YHULOHUL�UHWURVSHNWLI�RODUDN�LQFHOHQPLúWLU��9HULOHU�KDVWD�
GRV\DODUÕQGDQ�� KDVWDQH� ELOJLVD\DU� YHUL� WDEDQÕ� VLVWHPLQGHQ��
DQHVWH]L� SUHRSHUDWLI� SROLNOLQLN� GH÷HUOHQGLUPH� IRUPODUÕ��
DQHVWH]L�LQWUDRSHUDWLI�ND\ÕW�IRUPODUÕ��$QHVWH]L�6RQUDVÕ�%DNÕP�
hQLWHVL��$6%h��YH�<R÷XQ�%DNÕP�hQLWHVL��<%h��WDNLS�IRUP-
ODUÕQGDQ�HOGH�HGLOPLúWLU��+DVWDODUÕQ�\DúÕ��FLQVL\HWL��DQHVWH]LN�
|]HOOLNOHUL��\DQGDú�KDVWDOÕNODUÕ��KHPRJUDP�GH÷HUOHUL�YH�RSH��
UDV\RQ�V�UHOHUL�UHWURVSHNWLI�RODUDN�GH÷HUOHQGLULOPLúWLU��+DVWD-
ODUÕQ� DOPÕú� ROGXNODUÕ� NDQ� �U�QOHULQLQ� FLQVL� YH� PLNWDUODUÕ�
LQFHOHQPLúWLU�� øQWUDRSHUDWLI� G|QHPGH� KDVWD\D� LQRWURS� ��
YD]RSUHVV|U� YHULOPH� LKWL\DFÕ�� KDVWDGD� JHOLúHQ� PDMRU� NRPS-
OLNDV\RQODU�� KDVWDQÕQ� SRVWRSHUDWLI� oÕNPÕú� ROGX÷X� NOLQLN� YH�
KDVWDQÕQ� \R÷XQ� EDNÕPGD� NDOPD� V�UHVL� GH� WHVSLW� HGLOHUHN�
ND\GHGLOPLúWLU��
øQWUDRSHUDWLI�G|QHPGH�\DSÕODQ�DOORMHQLN�NDQ�WUDQVI�]\RQXQXQ�
KDVWDODUÕQ�SUH�YH�SRVWRSHUDWLI�G|QHPGHNL�KHPRJORELQ�GH÷HU-
OHUL� �]HULQH� RODQ� HWNLVL� DUDúWÕUÕOPÕúWÕU�� $\UÕFD� LQWUDRSHUDWLI�
DOORMHQLN�NDQ��WUDQVI�]\RQX�LOH��RSHUDV\RQ�V�UHVL��RSHUH�HGLOHQ�
VHJPHQW� VD\ÕVÕ�� SRVWRSHUDWLI� KDVWDQHGH� \DWÕú� V�UHVL� YH�
<%h�$6%h¶�GH�NDOÕú�V�UHOHUL�DUDVÕQGDNL�LOLúNL�LQFHOHQPLúWLU��
9HUWHEUD� WUDYPDVÕQD� HN� RODUDN� EDúND� WUDYPDODUÕQÕQ� ROXS�
ROPDPDVÕ��FHUUDKL�WHNQLN��KDVWDODUÕQ�NRPRUELW�KDVWDOÕNODUÕ�YH�
$6$�GXUXPXQXQ��NDQ�WUDQVI�]\RQX��\R÷XQ�EDNÕP�YH�PHND��
QLN�YHQWLODV\RQ�LKWL\DFÕQD�HWNLVL�GH�DUDúWÕUÕOPÕúWÕU���

ʈ[\I\Q[\QS[MT�)VITQb�
.DWHJRULN�GH÷LúNHQOHU�DUDVÕQGD�EXOXQDQ�LOLúNLOHU�GH÷HUOHQGL-
ULOLUNHQ� 3HDUVRQ� NL�NDUH� WHVWL� YH\D� )LVKHU¶V� ([DFW� 7HVWL�
NXOODQÕOPÕúWÕU��7DQÕPOD\ÕFÕ�LVWDWLVWLNOHU��\�]GH��IUHNDQV��VWDQ��
GDUW�VDSPD��RUWDODPD��PLQLPXP��PDNVLPXP��PHG\DQ�GH÷HU-
OHUL\OH� EHOLUWLOPLúWLU�� 1RUPDOOLN� WHVWLQGH� LVH� JUXSODUGD�
|UQHNOHP�VD\ÕVÕ���¶GHQ�N�o�N�LVH��6KDSLUR�:LONV��E�\�N�LVH��
.ROPRJRURY�6PLUQRY� LOH� GH÷HUOHQGLULOPLúWLU�� *UXSODUÕQ�
|Oo�P�GH÷HUOHUL� DUDVÕQGDNL� IDUN�GH÷HUOHQGLULOLUNHQ��YHULOHULQ�
QRUPDO�GD÷ÕOÕPD�X\GX÷X�GXUXPODUGD�%D÷ÕPVÕ]�øNL�gUQHNOHP�
W�WHVWL��,QGHSHQGHQW�6DPSOHV�W�7HVW���YHULOHULQ�QRUPDO�GD÷ÕOÕ-
PD� X\PDGÕ÷Õ� GXUXPODUGD� LVH� � 0DQQ�:KLWQH\� 8� WHVWL�
NXOODQÕOPÕúWÕU�� 1RUPDO� GD÷ÕOÕP� YDUVD\ÕPÕ� VD÷ODQPÕú� LVH� �o�
JUXEXQ�NDUúÕODúWÕUÕOÕUNHQ�7HN�<|QO��$129$� WHVWL� �$QDO\VLV�
RI�9DULDQFH��NXOODQÕOPÕúWÕU��øNLOL�NDUúÕODúWÕUPDODU�LoLQ�%RQIHU-
URQL�WHVWL�NXOODQÕOPÕúWÕU��
3UHRSHUDWLI�YH�VHUYLV�KHPRJORELQ�GH÷HUOHUL�DUDVÕQGDNL�IDUNODU�
DQDOL]� HGLOLUNHQ� :LOFR[RQ� (ú� 7HVWLQGHQ� \DUDUODQÕOPÕúWÕU��
øVWDWLVWLNVHO�RODUDN��S�GH÷HUL�����
GHQ�N�o�N�LVH�DQODPOÕ�RODUDN�
GH÷HUOHQGLULOPLúWLU��$QDOL]OHUGH� 6366� ����� SDNHW� SURJUDPÕ�
NXOODQÕOPÕúWÕU��

*=4/=4):�
+DVWDODUÕQ�GHPRJUDILN�|]HOOLNOHUL�7DEOR�,¶GH�J|VWHULOPLúWLU�

Tablo I:+DVWDODUÕQ�'HPRJUDILN�g]HOOLNOHUL���������������������������������������������������������������������������������������������

%XQD�J|UH�LQWUDRSHUDWLI�G|QHPGH�DOORMHQLN�NDQ�WUDQVI�]\RQX�
\DSÕODQ� �ø2$.7��� YH� LQWUDRSHUDWLI� G|QHPGH� DOORMHQLN� NDQ�
WUDQVI�]\RQX�\DSÕOPD\DQ��ø2$.7�����JUXS�DUDVÕQGD�\Dú��S �
����������FLQVL\HW��S� ��������$6$�VÕQÕIODPDVÕ��FHUUDKL�\DSÕODQ�
VHJPHQW� VD\ÕVÕ� �S �������� FHUUDKL� \DNODúÕP� úHNOL� DUDVÕQGD�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN�EXOXQPDPÕúWÕU��+HU�LNL�JUXS�
DUDVÕQGD� SUHRSHUDWLI� +J� GH÷HUOHUL� DUDVÕQGD� IDUN� VDSWDQ-
PDPÕúWÕU��S� ����������7DEOR�,,,���ø2$.7��JUXEXQ�SRVWRSHUDW-
LI� RUWDODPD� +J� GH÷HUL� ������6'������� JU�G/�� ø2$.7��
JUXEXQ� SRVWRSHUDWLI� +J� GH÷HUL� �����6'������� JU�GO� ROXS�

LVWDWLVWLNVHO�RODUDN�DQODPOÕ�|Oo�GH�IDUN�YDUGÕU��S��������
�7DEOR�,,,���ø2$.7��JUXEXQ�RUWDODPD�RSHUDV\RQ�V�UHVL�����
GN��ø2$.7��JUXEXQ���RUWDODPD�RSHUDV\RQ�V�UHVL�����GN�ROXS�
EX�LNL�JUXS�DUDVÕQGD�DQODPOÕ�IDUNOÕOÕN�VDSWDQPÕúWÕU��Sޒ���������
+HU� LNL� JUXEXQ� X\DQGÕUÕOPD�\R÷XQ� EDNÕPD� oÕNDUÕOPD� YH�
\R÷XQ�EDNÕPGD�NDOPD�V�UHOHUL�DUDVÕQGD�DQODPOÕ�IDUN�VDSWDQ-
PDPÕúWÕU� �7DEOR� ,,��� ø2$.7±� JUXEXQ� WDEXUFXOXN� V�UHVL�
PHGLDQ� �� J�Q�� ø2$.7�� JUXEXQ� LVH� PHGLDQ� ��� J�Q� ROXS�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN�VDSWDQPÕúWÕU��S����������
 
Tablo II :�&HUUDKL�LOH�øOJLOL�g]HOOLNOHU��

<):<1̪5)��
dDOÕúPDPÕ]GD� NDGÕQ�HUNHN� RUDQÕ� GL÷HU� HSLGHPL\RORMLN�
oDOÕúPDODUD� EHQ]HUGLU� ���������<Dú� RUWDODPDVÕ� VHULPL]GH� ���
\ÕO� ������� \ÕO�� LGL�� <HUOL� YH� \DEDQFÕ� VHULOHUGH� WRUDNDO� YH�
ORPEHU�RPXUJD�NÕUÕNODUÕ�JHQHOOLNOH�LNLQFL�GHNDW�VRQX���o�QF��
GHNDW�EDúÕQGD�VÕN�J|U�OPHNWH�ROXS��VHULPL]GH�GH�EX�J|]OHQ-
PLúWLU�� øQWUDRSHUDWLI� G|QHPGH� ø2$.7�� �Q ���� YH� ø2$.7��
�Q ����� KDVWDODU� NDGÕQ� YH� HUNHN� RUDQODUÕ� DoÕVÕQGDQ�
LQFHOHQGL÷LQGH��NDQ�WUDQVI�]\RQX�\DSÕOPD�RUDQODUÕ�DUDVÕQGDNL�
IDUNÕQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ROPDGÕ÷Õ� J|U�OP�úW�U�
�S ��������$NVLQH�.DUOVVRQ�YH�DUN��RQ�SXPS�&$%*�\DSÕODQ�
KDVWDODUGD� NDGÕQ� FLQVL\HWWH� WUDQVI�]\RQ� ULVNLQLQ� DUWWÕ÷ÕQÕ�
EXOPXúODUGÕU� ������ dDOÕúPDPÕ]GD� |UQHNOHP� E�\�NO�÷�Q�Q�
J|UHFH� D]� ROPDVÕ� �Q ������ DFLO� FHUUDKL� JHoLUHQ� KDVWDODUÕQ�
VHoLOPLú�ROPDVÕ��WUDYPD�KDVWDODUÕQÕQ�RQ�SXPS�&$%*�JHoLUHQ�
KDVWDODUD� J|UH� GDKD� JHQo� \DúWD� ROPDVÕ� LNL� oDOÕúPD� VRQXQGD�
DOÕQDQ�VRQXoODUÕQ�IDUNOÕ�ROPDVÕQD�VHEHS�ROPXú�RODELOLU��
+HPHQ� W�P� VHULOHUGH� YHUWHEUD� IUDNW�UOHUL� LOH� ELUOLNWH� HQ� VÕN�
J|U�OHQ�\DUDODQPDODU�NRVWD�IUDNW�UOHUL�VRQXFX�JHOLúHQ�KHPR��
SQRPRWRUDNV� YH� DOW� HNVWUHPLWHGH� GDKD� ID]OD� ROPDN� �]HUH�

HNVWUHPLWH� IUDNW�UOHULGLU� ������ dDOÕúPDPÕ]GD� HNVWUHPLWH�
IUDNW�U��J|U�OHQ����KDVWD����������PXOWLSO�NRVWD�NÕUÕNODUÕ�YH�
KHPRSQRPRWRUDNV�J|U�OHQ����KDVWD��������LOH�EXOJXODUÕPÕ]�
GL÷HU�oDOÕúPDODU�LOH�EHQ]HUGLU�����ROJXPX]GD�������LVH�YHUWH-
EUD� IUDNW�U�QH�HúOLN�HGHQ�HN�\DUDODQPDODU�\RNWXU� �7DEOR� ,���
9HUWHEUD� IUDNW�UOHULQLQ� VÕNOÕNOD� WUDILN� ND]DODUÕ� YH� \�NVHNWHQ�
G�úPH� VRQXFX� ROXúPDVÕ� HN� \DUDODQPDODUÕQ� VÕN� J|U�OPHVLQL�
DoÕNODU��$6%h�<%� oÕNPD� RUDQODUÕQD� EDNÕOGÕ÷ÕQGD� ø2$.7��
JUXEXQ� $6%h�<%h� oÕNPD� RUDQÕQÕQ� GDKD� ID]OD� ROGX÷XQX�
J|UG�N��S ������7DEOR�,,���'ROD\ÕVÕ�LOH�KDVWDODUD�WUDQVI�]\RQ�
\DSÕOPDVÕQÕQ�� KDVWDODUÕQ� SRVWRSHUDWLI� G|QHPGH� X\DQGÕUÕOPD�
RUDQODUÕQÕ�YH�<%¶D�oÕNPD�RUDQODUÕQÕ�HWNLOHGL÷LQL�V|\OH\HELOLU-
L]�� %XQD� UD÷PHQ� KHU� LNL� JUXEXQ�� <%� ¶D� oÕNWÕNODUÕ� ]DPDQ�
NDOGÕNODUÕ�V�UHOHU�RUWDODPD�ELU�J�Q�ROXS�DUDODUÕQGD�LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� IDUNOÕOÕN� EXOXQPDPDNWDGÕU�� %X� \�]GHQ�
NOLQL÷LPL]GH�KDVWDODUÕQ�<%h�$6%h¶�QH�SRVWRSHUDWLI�G|QHP-
GH�oÕNÕú�NDUDUÕ� WHN�EDúÕQD�NDQ� WUDQVI�]\RQX�YH�EXQXQ�KDVWD�
�]HULQGH�\DUDWWÕ÷Õ�HWNLOHU�ROPD\ÕS��PXOWLIDNW|UL\HO�ROGX÷XQX�
V|\OH\HELOLUL]���8]DPÕú�RSHUDV\RQ�V�UHVL��HWNLOL�D÷UÕ�NRQWURO���
HúOLN�HGHQ� WUDYPDODU�JLEL���+DVWDQHGHQ� WDEXUFXOXN�V�UHVLQLQ�
LVH�RUWDODPD�ø2$.7��JUXSWD�PHGLDQ����J�Q��ø2$.7±�JUXSWD�
PHGLDQ� �� J�QG�U� �S��������� 'ROD\ÕVÕ\OD� NDQ� WUDQVI�]\RQX�
X\JXODPDODUÕQÕQ�KDVWDQHGH�NDOÕú�V�UHVLQL�X]DWWÕ÷ÕQÕ�V|\OH\H-
ELOLUL]��
/DXUDQW� YH� DUN��� ������ KDVWD\Õ� UHWURVSHNWLI� RODUDN� WUDQV-
I�]\RQ� DoÕVÕQGDQ� GH÷HUOHQGLUGLNOHUL� oDOÕúPDODUÕQGD�� NDQ�
WUDQVI�]\RQODUÕQÕQ����J�QO�N�PRUELGLWH\L�DUWWÕUGÕ÷ÕQÕ�J|]OHP-
OHPLúOHUGLU��%X�oDOÕúPDGD�DOORMHQLN�NDQ�WUDQVI�]\RQX�\DSÕODQ�
KDVWDODUGD� SXOPRQHU�� VHSWLN�� WURPERHPEROL� JLEL� NRPS-
OLNDV\RQODU�GD�DUWÕú�J|U�OP�úW�U�������dDOÕúPDPÕ]GD�KDVWDODU�
NRPSOLNDV\RQODU� \|Q�QGHQ� LQFHOHQPHPLú� ROXS� |UQHNOHP�
E�\�NO�÷�P�]� N�o�N� �Q ����� YH� VDGHFH� LNL� FHUUDKL� NOLQLN�
oDOÕúPD\D�GDKLO� HGLOPLúWLU��<LQH�GH�oDOÕúPDPÕ]GD�KDVWDODUÕQ�
VHUYLVWH�NDOGÕNODUÕ�WRSODP�J�Q�VD\ÕVÕ�X]DPÕúWÕU���
&DUDELQL�YH�DUN���SRVWHULRU�VSLQDO� I�]\RQ�FHUUDKLVL� VÕUDVÕQGD�
PDMRU�WUDQVI�]\RQXQ�EHOLUWHoOHUL�LOH�LOJLOL�\DSWÕNODUÕ�oDOÕúPD-
ODUÕQGD�����QLWHGHQ�ID]OD�HULWURVLW�V�VSDQVL\RQX�YHULOHQ�KDVWD-
ODUÕQ� RSHUDV\RQ� V�UHOHULQL� X]XQ� EXOPXúODUGÕU� ������ %HQ]HU�
RODUDN� EL]� GH� oDOÕúPDPÕ]GD� ø2$.7�� KDVWDODUÕQ� RSHUDV\RQ�
V�UHVLQL�X]XQ�EXOGXN��S ��������7DEOR�,,���9HUWHEUD�FHUUDKLVL�
JLEL�PDMRU�NDQ�ND\EÕ� LOH� LOLúNLOL�RSHUDV\RQODUGD�NDQ�ND\EÕQÕ�
GR÷UX�|OoPHN�]RUGXU��$\UÕFD�NDQ�ND\EÕ�GH÷LúNHQ�ROXS� WRWDO�
NDQ�ND\EÕQÕQ�HQ�D]ÕQGDQ����¶��SRVWRSHUDWLI�G|QHPGH�ROPDN-
WDGÕU�� )�]\RQ� \DSÕODQ� VHJPHQW� VHYL\HVLQLQ� NDQ� ND\EÕ\OD�
NRUHOH� ROGX÷X� GDKD� |QFHNL� oDOÕúPDODUGD� RUWD\D�
NRQPXúWXU�������dDOÕúPDPÕ]GD�KDVWDODUÕ�RSHUH�HGLOHQ�FHUUDKL�
VHJPHQW� VHYL\HVLQH� J|UH� NDUúÕODúWÕUGÕN�� 9HUWHEUD� VHJPHQW��
VHYL\HOHULQL��WHN�VHYL\H��Q ����YH�ELUGHQ�ID]OD�VHYL\H�RODUDN�
LNL�JUXSWD�LQFHOHGLN��%X�LNL�JUXS�DUDVÕQGD�WUDQVI�]\RQ�\DSÕO-
PD� RUDQODUÕ� DoÕVÕQGDQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN�
EXOXQDPDPÕúWÕU��S ���������7DEOR�,,���
2SHUH� HGLOHQ� VHYL\H� VD\ÕVÕ�� SHN� oRN� OLWHUDW�UGH� NDQ� WUDQV-
I�]\RQX�LOH�ROGXNoD�LOLúNLOL�EXOXQGX÷XQGDQ��oDOÕúPDPÕ]GD�GD�
EHNOHQWLPL]�EX�\|QGH\GL��
6SLQDO�FHUUDKLOHUGH�NDQ�WUDQVI�]\RQXQXQ�QH�]DPDQ�\DSÕOPDVÕ�
JHUHNWL÷L�LOH�LOJLOL�KHPRGLQDPLN�SDUDPHWUHOHUH�GD\DQDQ�oHúLWOL�
oDOÕúPDODU� EXOXQPDNWDGÕU� ��������� %L]LP� NOLQL÷LPL]GH� NDQ�
WUDQVI�]\RQXQD� EDúODPD� HQGLNDV\RQX� DoÕVÕQGDQ� WDQÕPOÕ�

NHVNLQ� NULWHUOHU� EXOXQPDPDNWD�� KHPRGLQDPLN� SDUDPHWUHO-
HU�KLSRWDQVL\RQ�� WDúLNDUGL�� FHUUDKL� NDQDPD� PLNWDUÕQÕQ�
J|]OHPL��EDNÕODELOPLú�LVH�DUWHU�NDQ�JD]Õ�WHWNLNL�YH�DQHVWH]LVWLQ�
GHQH\LPLQH� J|UH� NDQ� WUDQVI�]\RQX� X\JXODQPDNWDGÕU��
dDOÕúPDPÕ]GD� NDQ� ND\EÕ� LOH� LOJLOL� KHUKDQJL� ELU� YHUL\L� GDKLO�
HWPHGLN� o�QN�� oDOÕúPDPÕ]� UHWURVSHNWLI� ELU� oDOÕúPD� ROXS��
LQWUDRSHUDWLI�NDQ�ND\EÕ�LOH�LOJLOL�RSHUDV\RQGD�NXOODQÕODQ�VSDQo�
PLNWDUODUÕ�YH�DVSLUDV\RQ�WRUEDVÕQGDNL�VÕYÕQÕQ�PLNWDUÕ�ND\GH��
GLOPHPLúWL��%X�GXUXP�oDOÕúPDPÕ]ÕQ�HNVLN�\|QOHULQGHQ�ELULQL�
ROXúWXUPDNWDGÕU�� 7DKPLQOHU� VSDQoODUÕQ� WDUWÕOPDVÕ� YH� DVSLUD-
V\RQ�WRUEDVÕQGDNL�VÕYÕQÕQ�KHPDWRNULWL�|Oo�OHUHN�JHOLúWLULOHEL��
OLU��$PD�EX�GXUXP�FHUUDKL�|UW�OHUGHNL�YH�\HUGH�EXOXQDQ�NDQ�
ND\ÕSODUÕQÕ�KHVDSOD\DPD]��%LUoRN�oDOÕúPD�\D]DUODUÕQ�I�]\RQ�
VHYL\HOHUL��D÷ÕUOÕN�YH\D�NDQ�YRO�P��\�]GHVL� LOH� LOJLOL�RODUDN�
NDQ� ND\EÕQÕ� WDQÕPOD\DQ� WHUFLKOHULQL� J|VWHUPHNWHGLU� ������
0RGL� YH� DUN��� VNRO\R]� FHUUDKLVLQLQ� IDUNOÕ� DúDPDODUÕQGD�
LQWUDRSHUDWLI� NDQ� ND\EÕ� LOH� LOJLOL� \DSWÕNODUÕ� SURVSHNWLI� ELU�
oDOÕúPDGD�EHNOHQHQ�NDQ�ND\EÕ�PLNWDUÕQÕ�DVSLUDV\RQ�WRUEDVÕQ-
GDNL�NDQ�PLNWDUÕQÕQ�YH�NXUX�YH�NDQOÕ�VSDQoODU�DUDVÕQGDNL�WDUWÕ�
IDUNÕQÕQ�KHVDSODQPDVÕQD�J|UH�WDKPLQ�HWPH\H�oDOÕúPÕúODUGÕU�������

7DEOR�,,,�7UDQVI�]\RQ�LOH�LOJLOL�GH÷HUOHU���������

                                                                            

.DQ�WUDQVI�]\RQX�FHUUDKL�NDQDPDQÕQ�ELU�J|VWHUJHVL�RODELOLU��
&HUUDKL�NDQDPDQÕQ�NHQGLVL�GH�N|W��NOLQLN�VRQXoODU�LOH�LOLúNLOL�
RODELOLU�������dDOÕúPDPÕ]GD�KDVWDODUÕQ�WUDQVI�]\RQ�|QFHVL�+J�
GH÷HUOHULQH� ND\ÕWODU� WXWXOPDGÕ÷Õ� LoLQ� XODúÕODPDPÕúWÕU�� %X�
\�]GHQ�WUDQVI�]\RQXQ�QH�NDGDUÕ�FHUUDKL�NDQDPD\D��QH�NDGDUÕ�
KDVWDQÕQ� NRPRUELW� KDVWDOÕNODUÕQD� ED÷OÕ� RODUDN� JHOLúHQ� NOLQLN�
VHPSWRPODUD�ED÷OÕ�ROGX÷XQX��YD]RSUHVV|U�LKWL\DFÕ�JHUHNWLUHQ�
KLSRWDQVL\RQ�JLEL��EHOLUOHPHN�]RUGXU��
7UDQVI�]\RQXQ�QRQ�NDUGLDN�FHUUDKL�JHoLUHQ�DQHPLN�KDVWDODU-
GDNL�HWNLVL�WDP�RODUDN�ELOLQPHPHNWHGLU��&DUVRQ�YH�DUN���µµ�NDQ�
WUDQVI�]\RQX��JHQHO�GXUXPX�N|W��KDVWDODUD�GDKD�ID]OD�\DSÕO-
PDNWD�YH�EX�KDVWDODU�GD�GDKD�ID]OD�RUDQGD�HQIHNVL\RQ�YH�|O�P�
J|U�OPHPHNWHGLU�¶¶� GHPLúOHUGLU� ������ 6RQXo� RODUDN� FHUUDKL�
VÕUDVÕQGD�GDKD�ID]OD�NDQD\DQ�KDVWDODUD�GDKD�ID]OD�NDQ�WUDQV-
I�]\RQX� \DSÕOPDNWD�� EX� GXUXP� GD� KDVWDODUÕQ� NOLQLNWH� WDNLS�
HGLOGL÷L�J�Q�VD\ÕVÕQÕ�DUWWÕUPDNWDGÕU�GL\HELOLUL]��
dDOÕúPDPÕ]GDNL� YDNDODUÕQ� L]ROH� HOHNWLI� YHUWHEUD� FHUUDKLVLQH�
DOÕQDQ�KDVWDODU�ROPDGÕ÷Õ�� �HN� WUDYPDODUÕ�RODQ��DFLO�FHUUDKL\H�
DOÕQPÕú��������\Dú�JLEL�JHQLú�ELU�\Dú�DUDOÕ÷Õ�YH�LODYH�NRPRUELW�
KDVWDOÕNODUÕ� GD� EXOXQDQ� KDVWDODU� ROPDVÕ�� JHUHN� NDQ� ND\EÕQÕ��
JHUHNVH� NDQ� WUDQVI�]\RQX� LKWL\DFÕQÕ� HWNLOH\HQ� IDNW|UOHU�
ROPXúWXU��'ROD\ÕVÕ\OD�<%�YH�09�LKWL\DFÕQÕ�GD�HWNLOH\HQ�EX�
LODYH� GXUXPODU� QHGHQL\OH� oDOÕúPDPÕ]GDNL� YDNDODUÕQ�<%� YH�
09� LKWL\DoODUÕ� YH� WDEXUFXOXN� V�UHOHULQL� VDGHFH� NDQ� WUDQV-

I�]\RQX�\DSÕOPÕú�ROPDVÕQD�ED÷OD\DPD\Õ]��
.DQ� WUDQVI�]\RQXQXQ� IL]\RORMLN� DQRUPDOOLNOHUL� G�]HOWHUHN�
KDVWDODUÕQ� NOLQLNOHULQL� G�]HOWWL÷L� NDEXO� HGLOPHNWHGLU��$QFDN�
NDQ� WUDQVI�]\RQXQXQ�� VRQXoODUÕ� L\LOHúWLUPHGL÷L� KDWWD�
VRQXoODUÕ�N|W�OHúWLUHELOHFH÷LQH�GDLU�NDQÕWODU�JLGHUHN�DUWPDN-
WDGÕU� ��������� 7UDYPDWLN� YHUWHEUD� FHUUDKLOHUL� KHP� FHUUDKL�
QHGHQOL� NDQDPD� PH\GDQD� JHOHELOPHVL� KHP� GH� KDVWDODUÕQ�
EHUDEHULQGH� EXOXQDQ� HN� WUDYPDODUÕ� QHGHQL\OH� NDQ� WUDQV-
I�]\RQX�\DSÕOPD� ULVNL� RODQ� FHUUDKLOHUGLU��%X�GXUXP�KDVWD\Õ�
DOORMHQLN� NDQ� WUDQVI�]\RQXQXQ� ULVNOHUL� LOH� NDUúÕ� NDUúÕ\D�
JHWLUPHNWHGLU�YH�WUDQVI�]\RQ�ULVNL�YH�PDOL\HWOHUL�|QHPOL�ELU�
ND\JÕ� QHGHQL� ROPD\D� GHYDP� HWPHNWHGLU�� %X� QHGHQOHUOH� EX�
KDVWD� JUXSODUÕQGD� NDQDPD\Õ� DUWWÕUÕFÕ� QHGHQOHULQ� YH� WUDQV-
I�]\RQ�LKWLPDOLQLQ� WHVSLW�HGLOPHVL�úX�DQGD�PHYFXW�RODQ�NDQ�
ND\EÕ�PLNWDUODUÕQÕ�D]DOWPD\D�\|QHOLN�WHGELUOHULQ�JHOLúWLULOPH-
VLQGH�|QHPOL�ELU�LON�DGÕP�RODFDNWÕU�

;76=i
dDOÕúPDPÕ]GD� NOLQL÷LPL]GH� �� \ÕOOÕN� V�UHoWH� WUDYPD� QHGHQOL�
YHUWHEUD� FHUUDKLVL� JHoLUHQ� ���� KDVWDQÕQ� VRQXoODUÕ�
LQFHOHQGL÷LQGH� ø2$.7�� KDVWDODUGD� HUNHQ� SRVWRSHUDWLI�
VRQXoODUÕQ� QHJDWLI� RODUDN� HWNLOHQGL÷L� J|U�OP�úW�U�� ø2$.7��
KDVWDODUGD�KDVWDQHGHQ�WDEXUFXOXN�V�UHOHUL�ø2$.7��RODQ�JUXED�
J|UH� DQODPOÕ� RODUDN� DUWPÕúWÕU�� 6RQXoODU� FLQVL\HWWHQ�� RSHUH�
HGLOHQ�YHUWHEUD�VHJPHQW�VD\ÕVÕQGDQ�YH�RVWHRWRPL�YDUOÕ÷ÕQGDQ�
HWNLOHQPHPLúWLU��dDOÕúPDPÕ]GDNL� LNL� FHUUDKL� NOLQLN� DUDVÕQGD�
GD� NDQ� WUDQVI�]\RQX� YH� \R÷XQ� EDNÕPGD� NDOGÕ÷Õ� V�UHOHU� GH�
EHQ]HU�EXOXQPXúWXU��%X�GXUXP�PDOL\HWL�DUWWÕUDFDNWÕU��$QFDN�
\DSÕODQ� WUDQVI�]\RQXQ� KDVWDQÕQ� HN� WUDYPDODUÕ�� KDVWDQÕQ�
\DQGDú� KDVWDOÕNODUÕ� YH� FHUUDKL� NDQDPD� LOH� RODQ� LOLúNLVL� LoLQ�
GDKD�NDSVDPOÕ�DQDOL]OHUH�LKWL\Do�YDUGÕU��

(WLN�.XUXO�2QD\Õ��
%X�DUDúWÕUPD�LOJLOL�W�P�XOXVDO�G�]HQOHPHOHUH��NXUXPVDO�SROLWL-
NDODUD��DUDúWÕUPD�YH�\D\ÕQ�HWL÷LQH�YH�+HOVLQNL�%LOGLUJHVL¶QLQ�
LONHOHULQH�X\JXQGXU��$NGHQL]�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�(WLN�
.XUXOX� WDUDIÕQGDQ� RQD\ODQPÕúWÕU� ������������ WDULK�� NDUDU�
QR������� 7UDYPDWLN� 9HUWHEUD� )UDNW�U�� 1HGHQL\OH� <DSÕODQ�
9HUWHEUD�&HUUDKLOHULQGH�øQWUDRSHUDWLI�YH�3RVWRSHUDWLI�'|QHP-
GH� <DSÕODQ� $OORMHQLN� .DQ� 7UDQVI�]\RQODUÕQÕQ� <|QHWLPL�
DGÕ\OD�.DVÕP�����¶GD�X]PDQOÕN�WH]L�RODUDN�EDVÕOPÕúWÕU��

+DVWD�2QDPÕ��
+DVWD� YHULOHUL� JHoPLúH� G|Q�N� RODUDN� ELOJLVD\DU� RUWDPÕQGD�
WDUDQGÕ÷Õ� LoLQ� �UHWURVSHNWLI� oDOÕúPD�� � KDVWD� RQDPÕ�
DOÕQPDPÕúWÕU��

<D]DU�NDWNÕODUÕ��
)LNLU��*�0�h��±�=�%��7DVDUÕP��*�0�h�����=�%�
'HQHWOHPH��*�0�h���1�&����=�%��
9HUL�7RSODPD�YH�YH\D�øúOHPH��*�0�h��±�=�%�$QDOL]��<RUXP��
*�0�h��±�=�%��±�1�&���ø�g�$���<�d�
/LWHUDW�U�7DUDPDVÕ��*�0�h���
0DNDOHQLQ�<D]ÕPÕ��*�0�h��±�=�%��±�1�&���ø�g�$���<�d�
(OHúWLUHO�øQFHOHPH��=�%��±�1�&�
.D\QDNODU�YH�)RQ�6D÷ODPD��*�0�h��±�=�%�
0DO]HPHOHU��*�0�h��±�=�%�

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

Finansal Destek:�<D]DUODU� EX� oDOÕúPD� LoLQ� ILQDQVDO� GHVWHN�
DOPDGÕNODUÕQÕ�EH\DQ�HWPLúOHUGLU���
 
 

hQDO�*0��YH�DUN�$NG�7ÕS�'�����������
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6KDQGHU� $�� +RIPDQQ� $�� 2]DZD� 6�� $FWLYL-
W\�EDVHG�FRVWV�RI�EORRG�WUDQVIXVLRQV�LQ�VXUJLFDO�
SDWLHQWV� DW� IRXU� KRVSLWDOV�� 7UDQVIXVLRQ�
�����������±����

:LOOQHU�'��6SHQQDWL�9��6WRKO�6���7RVWL�*���$ORLVLR�
6�� � %LORWWD� )�� 6SLQH� 6XUJHU\� DQG� %ORRG� /RVV��
6\VWHPDWLF� 5HYLHZ� � RI� &OLQLFDO� (YLGHQFH��
$QHVWK�$QDOJ����������������������

.XPDU� 5�� /LP� -�� 0HNDU\� 5$�� � 5DWWDQL� $���
'HZDQ�0&��6KDULI�6<���2VRULR)RQVHFD�(��3DUN�
.%�� :RUOG� 7UDXPDWLF� 6SLQDO� ,QMXU\�� *OREDO�
(SLGHPLRORJ\� DQG�:RUOGZLGH�9RO�PH� ��:RUOG�
1HXURVXUJ�����H���±H������������

5RKGH�-0��'LPFKHII�'(��%OXPEHUJ�1��6DLQW�6��
/DQJD�.0��.XKQ�/���+HDOWK�
&DUH�$VVRFLDWHG� øQIHFWLRQ�$IWHU�5HG�%ORRGFHOO��
7UDQVIXVLRQ�� $� 6\VWHPDWLF� 5HYLHZ� DQG�
0HWD�DQDO\VLV��-$0$��������������±����

&DUVRQ�-/��*URVVPDQ�%-��.OHLQPDQ�6��7LQPRXWK�
$7��0DUTXHV�0%�)XQJ�0.���
5HG�%ORRGFHOO�7UDQVIXVLRQ��$�&OLQLFDO�3UDFWLFH�
*XLGHOLQH�IURP�WKH�$$%%
��$QQ�
,QWHUQ�0HG������������±����

%HUHQKROW]� 60�� 3URQRYRVW� 3-�� 0XOODQ\� '��
*DUUHWW�(��1HVV�30�'RUPDQ�7��
3UHGLFWRUV�RI�7UDQVIXVLRQ�IRU�6SLQDO�6XUJHU\�LQ�
0DU\ODQG�������WR�������
7UDQVIXVLRQ������������±���

1XWWDOO�*$��+RUORFNHU�77��6DQWUDFK�3-��2OLYHU�
:&�-U�'HNXWRVNL�0%��%U\DQW�6��
3UHGLFWRUV�RI�EORRG�WUDQVIXVLRQV�LQ�VSLQDO�LQVWUX-
PHQWDWLRQ� DQG� IXVLRQ� VXUJHU\�� 6SLQH�
�����������±�����

&DEDQDV�-*��0DQQLQJ�-(��&DLUQV�&%��)OXLG�DQG�
EORRG�UHVXVFLWDWLRQ��,Q��7LQWLQDOOL�-(��6WDSF]\QV-
NL�-6��0D�2-��&OLQH�'0��&\GXOND�5.��0HFNOHU�
*'��HGLWRUV��
7LQWLQDOOL
V�(PHUJHQF\�0HGLFLQH��$�&RPSUHKHQ-
VLYH� 6WXG\� *XLGH�� �WK� HG�� 1HZ� <RUN��
0F*UDZ�+LOO��������SS�����±����

3XOO� WHU�*XQQH�$)��6NRODVN\�5/��5RVV�+�� YDQ�
/DDUKRYHQ�&-�&RKHQ�'%��,QIOXHQFH�RI�SHULRSHU-
DWLYH�UHVXVFLWDWLRQ�VWDWXV�RQ�SRVWRSHUDWLYH�VSLQH�
VXUJHU\�FRPSOLFDWLRQV��6SLQH�-������������±����

6FKZDU]NRSI� 5�� &KXQJ� &�� 3DUN� --��:DOVK� 0��
6SLYDN� -0�� 6WHLJHU� '�(IIHFWV� RI� SHULRSHUDWLYH�
EORRG� SURGXFW� XVH� RQ� VXUJLFDO� VLWH� LQIHFWLRQ�
IROORZLQJ� WKRUDFLF� DQG� OXPEDU� VSLQDO� VXUJHU\��
6SLQH������������±���
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<HWLú� 0�� 7RUDNROXPEDO� � %XUVW� .ÕUÕNODUÕQGD��
3RVWHULRU� � (QVWU�PHQWDV\RQ� � YH� )�]\RQ�
6RQXoODUÕPÕ]� øVWDQEXO� (÷LWLP� YH� $UDúWÕUPDVÕ�
+DVWDQHVL�7ÕSWD� � 8]PDQOÕN�7H]L� � � ø67$1%8/�
�������'DQÕúPDQ�'Ro��'U��0��&DQLNOLR÷OX��

*|NoH� $�� g]WXUNPHQ� <�� %H\]DGHR÷OX� 7��
&DQLNOLR÷OX� 0� �� µ3RVWHULRU� LQVWUXPHQWDWLRQ� RI�
WKRUDFRORPEDU� EXUVW� IUDFWXUHV�� :RUOG� 6SLQH�
&RQJUHVV�-XOO\����±�$XJXVW����,VWDQEXO�����

.DUOVVRQ�0�� 7HUQVWURP� /�� +\OOQHU� 0�� 3ODVPD�
EULQRJHQ� OHYHO�� EOHHGLQJ�� DQG� WUDQVIXVLRQ� DIWHU�
RQ�SXPS� FRURQDU\� DUWHU\� E\SDVV� JUDIWLQJ�
VXUJHU\�� D� SURVSHFWLYH� REVHUYDWLRQDO� VWXG\��
7UDQVIXVLRQ���������������±���

*ODQFH� /*�� 'LFN�$:��0XNDPHO� '%�� )OHPLQJ�
)-��=ROOR�5$��:LVVOHU�5���6DOORXP�5��0HUHGLWK�
8:���2VOHU�70��$VVRFLDWLRQ�EHWZHHQ�LQWUDRSHU-
DWLYH� EORRG� WUDQVIXVLRQ� DQG� PRUWDOLW\� DQG�
PRUELGLW\� LQ� SDWLHQWV� XQGHUJRLQJ� QRQFDUGLDF�
VXUJHU\��$QHVWKHVLRORJ\��������������±����

&DUDELQL� /0�� =HHQL� &�� 0RUHODQG� 1&�� *RXOG�
5:�� $YUDP� 0-�� +HPPHU� /%�� %HEDZ\� -)��
6XJUXH� 3$�� .RVNL� 75�� .RKW� � $�� *XSWD� '.��
'HYHORSPHQW� DQG�YDOLGDWLRQ�RI� D� JHQHUDOL]DEOH�
PRGHO� IRU� SUHGLFWLQJ� PDMRU� WUDQVIXVLRQ� GXULQJ�
VSLQH� IXVLRQ� VXUJHU\�� -� 1HXURVXUJ�$QHVWKHVLRO�
�����������±����

*XD\�-��+DLJ�0��/RUWLH�/��*XHUWLQ�0&��3RLWUDV�
%��3UHGLFWLQJ�EORRG�ORVV�LQ�VXUJHU\�IRU�LGLRSDWKLF�
VFROLRVLV��&DQ�-�$QDHVWK�������������������

1XWWDOO�*$��+RUORFNHU�77��6DQWUDFK�3-��2OLYHU�
:&�-U��'HNXWRVNL�0%��%U\DQW�6��3UHGLFWRUV�RI�
EORRG�WUDQVIXVLRQV�LQ�VSLQDO�LQVWUXPHQWDWLRQ�DQG�
IXVLRQ�VXUJHU\��6SLQH��������������������

0HHUW�.��.DQQDQ�6��0RRQH\� -)�� 3UHGLFWRUV� RI�
5HG� &HOO� 7UDQVIXVLRQ� LQ� &KLOGUHQ� DQG�$GROHV-
FHQWV�8QGHUJRLQJ�6SLQDO�)XVLRQ�6XUJHU\��6SLQH�
��������������±����

7KRPSVRQ� 0(�� .RKULQJ� -0�� 0F)DQQ� .��
0F1DLU� %�� +DQVHQ� -.�� 0LOOHU� 1+�� 3UHGLFWLQJ�
H[FHVVLYH� KHPRUUKDJH� LQ� DGROHVFHQW� LGLRSDWKLF�
VFROLRVLV� SDWLHQWV� XQGHUJRLQJ� SRVWHULRU� VSLQDO�
LQVWUXPHQWDWLRQ�DQG�IXVLRQ��6SLQH�-��������������
��������

0RGL�+1�� 6XK� 6:��+RQJ� -<�� 6RQJ� 6+��<DQJ�
-+�� ,QWUDRSHUDWLYH� EORRG� ORVV� GXULQJ� GLIIHUHQW�
VWDJHV�RI�VFROLRVLV�VXUJHU\��$�SURVSHFWLYH�VWXG\��
6FROLRVLV��������������
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&DUVRQ� -/�� 5H\QROGV� 5&�� .OHLQ� +*�� %DG� EDG�
EORRG"�&ULW�&DUH�0HG���������������±���

.RFK� &*�� /L� /�� 'XQFDQ� $,�� 0LKDOMHYLF� 7��
&RVJURYH�'0��/RRS�)'��6WDUU�1-��%ODFNVWRQH�
(+�� 0RUELGLW\� DQG� PRUWDOLW\� ULVN� DVVRFLDWHG�
ZLWK� HU\WKURFKLWHV� DQG� EORRG�FRPSRQHQW� WUDQV-
IXVLRQ� LQ� LVRODWHG� FRURQDU\� DUWHU\� E\SDVV�
JUDIWLQJ��&ULW�&DUH�0HG��������������±����

.XOLHU�$��/HYLQ�-��0RVHU�5��5XPSROG�6HLWOLQJHU�
*�� 7XGRU� ,&�� 6Q\GHU�5DPRV� 6$�� 0RHKQOH� 3��
0DQJDQR�'7��,PSDFW�RI�SUHRSHUDWLYH�DQHPLD�RQ�
RXWFRPH�LQ�SDWLHQWV�XQGHUJRLQJ�FRURQDU\�DUWHU\�
E\SDVV� JUDIW� VXUJHU\�� &LUFXODWLRQ� ������
�������±���

.DUNRXWL� .�� :LMH\VXQGHUD� '1�� %HDWWLH� :6��
5LVN� DVVRFLDWHG� ZLWK� SUHRSHUDWLYH� DQHPLD� LQ�
FDUGLDF� VXUJHU\�� $� PXOWLFHQWHU� FRKRUW� VWXG\��
&LUFXODWLRQ��������������±����
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ÖZ 
Amaç: 
%X�oDOÕúPDGD��UHWLQD�GHNROPDQÕ�LOH�LOJLOL�<RX7XEH�YLGHRODUÕQÕQ�NDOLWHVL��J�YHQLOLUOL÷L�YH�HWNLQOL÷L�
GH÷HUOHQGLUGL�

Gereç ve Yöntemler: 
5HWLQD�GHNROPDQÕ�DQDKWDU�NHOLPHVL�NXOODQÕODUDN�<RX7XEH
GD�oHYULPLoL�ELU�DUDPD�\DSÕOGÕ�YH�LON�
���� YLGHR� oDOÕúPD\D� GDKLO� HGLOGL�� 7�P� YLGHRODU�� EH÷HQL�� EH÷HQPHPH�� \RUXP�� J|U�QW�OHPH��
J�QO�N�J|U�QW�OHPH�RUDQÕ��\�NOHQHQ�ND\QDN��NOLQLV\HQOHU��NDPX�|]HO�NXUXP��YH\D�VD÷OÕN�NDQDOÕ���
\�NOHQGL÷L��ONH��YLGHR�W�U���KDVWD�GHQH\LPL��ELOLPVHO��ELOJL�LoHULNOL��YH�LoHULN��NOLQLN��WHGDYL�YH\D�
KHU� LNLVL�� RODUDN� GH÷HUOHQGLULOGL�� -RXUQDO� RI� WKH� $PHULFDQ� 0HGLFDO� $VVRFLDWLRQ� �-$0$���
',6&(51�� N�UHVHO� NDOLWH� �..6�� YH� NXOODQÕúOÕOÕN� SXDQODUÕ� LNL� ED÷ÕPVÕ]� RIWDOPRORJ� WDUDIÕQGDQ�
GH÷HUOHQGLULOGL�

Bulgular: 
øON� ���� YLGHRQXQ� ��� YLGHRVX� NULWHUOHUL� NDUúÕODGÕ�� 2UWDODPD� ',6&(51�� -$0$�� ..6� YH�
NXOODQÕúOÕOÕN�SXDQÕ�VÕUDVÕ\OD�������������������������������������YH�������������LGL��(OOL�LNL���������
YLGHR�KHNLPOHU�WDUDIÕQGDQ�����YLGHR���������KHNLP�ROPD\DQODU�WDUDIÕQGDQ�\�NOHQPLúWL��.RUHODV-
\RQ�DQDOL]LQGH�W�P�SXDQODPD�VLVWHPOHUL�ELUELUOHUL�LOH�DQODPOÕ�YH�J�oO��SR]LWLI�NRUHODV\RQ�J|VWHUGL�
�S���������',6&(51��..6��NXOODQÕúOÕOÕN�SXDQODUÕ��J|U�QW�OHPH�RUDQÕ��EH÷HQL��EH÷HQPHPH�YH�
\RUXP�VD\ÕVÕ�GD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�SR]LWLI�NRUHODV\RQ�J|VWHUGL�

Sonuçlar: 
5HWLQD�GHNROPDQÕ�LOH�LOJLOL�<RX7XEH�YLGHRODUÕQÕQ�LoHUL÷L�JHQHO�RODUDN�NDOLWHOL�YH�H÷LWLFLGLU��6D÷OÕN�
SURIHV\RQHOOHUL�WDUDIÕQGDQ�\�NOHQHQ�YLGHRODUÕQ�JHOLúWLULOPHVL��YLGHRODUÕQ�NDOLWHVLQL��J�YHQLOLUOL÷L-
QL�YH�ELOJLOHQGLULFL�|]HOOLNOHULQL�DUWÕUDFDNWÕU�

Anahtar Sözcükler: 
',6&(51� SXDQÕ��.�UHVHO�.DOLWH� SXDQÕ�� -RXUQDO� RI� WKH�$PHULFDQ�0HGLFDO�$VVRFLDWLRQ� SXDQÕ��
5HWLQD�GHNROPDQÕ��<RX7XEH�YLGHRODUÕ

ABSTRACT
Objective: 
7KLV�VWXG\�HYDOXDWHG�WKH�TXDOLW\��UHOLDELOLW\�DQG�HIIHFWLYHQHVV�
RI�<RX7XEH�YLGHRV�DGGUHVVLQJ�UHWLQDO�GHWDFKPHQW�

Material and Methods:
$Q� RQOLQH� VHDUFK� RI� <RX7XEH� ZDV� SHUIRUPHG� XVLQJ� WKH�
NH\ZRUG� UHWLQDO� GHWDFKPHQW� DQG� WKH� ILUVW� ���� YLGHRV� ZHUH�
LQFOXGHG�LQ� WKH�VWXG\�$OO�YLGHRV�ZHUH�HYDOXDWHG�LQ� WHUPV�RI�
OLNH� DQG� GLVOLNH� QXPEHUV�� FRPPHQWV�� YLHZV�� GDLO\� YLHZLQJ�
UDWHV�� XSORDGLQJ� VRXUFHV� �SK\VLFLDQV�� SXEOLF�SULYDWH� LQVWLWX-
WLRQ��RU�KHDOWK�FKDQQHO���FRXQWU\�RI�RULJLQ��YLGHR�W\SH��SDWLHQW�
H[SHULHQFH�� VFKRODUO\� LQIRUPDWLRQ��� DQG� FRQWHQWV� �FOLQLF��
WUHDWPHQW�RU�ERWK�RI�WKHP���-RXUQDO�RI�WKH�$PHULFDQ�0HGLFDO�
$VVRFLDWLRQ��-$0$���',6&(51��JOREDO�TXDOLW\� �*46��DQG�
XVHIXOQHVV�VFRUHV�E\�WZR�LQGHSHQGHQW�RSKWKDOPRORJLVWV�

Results:
(LJKW\�HLJKW�YLGHRV�RI�WKH�WRS�����YLGHRV�PHW�WKH�FULWHULD��7KH�
PHDQ� ',6&(51�� -$0$�� *46� DQG� XVHIXOQHVV� VFRUH� ZHUH�
�������������������������������������DQG��������������UHVSHF-
WLYHO\��������������YLGHRV�ZHUH�XSORGHG�E\�SK\VLFLDQV�DQG����
�������� YLGHRV� ZHUH� XSORGHG� E\� QRQ�SK\VLFLDQV�� ,Q� WKH�
FRUUHODWLRQ�DQDO\VLV�DOO�WKH�VFRULQJ�V\VWHPV�VKRZHG�D�VLJQLIL-
FDQW� DQG� VWURQJ� SRVLWLYH� FRUUHODWLRQ� ZLWK� HDFK� RWKHU�
�S���������',6&(51��*46��XVHIXOQHVV�VFRUHV��YLHZLQJ�UDWH��
QXPEHU�RI�OLNHV��GLVOLNHV�DQG�FRPPHQWV�DOVR�VKRZHG�D�VWDWLV-
WLFDOO\�VLJQLILFDQW�SRVLWLYH�FRUUHODWLRQ�

Conclusion:
7KH�FRQWHQW�RI�<RX7XEH�YLGHRV�UHJDUGLQJ�UHWLQDO�GHWDFKPHQW�
LV�RI�JHQHUDOO\�JRRG�TXDOLW\�DQG�LV�HGXFDWLRQDO��,PSURYHPHQW�
RI�YLGHRV�XSORDGHG�E\�KHDOWKFDUH�SURIHVVLRQDOV�ZLOO�LQFUHDVH�
WKH�UHOLDELOLW\��TXDOLW\�DQG�LQIRUPDWLYHQHVV�RI�WKH�YLGHRV�

Key Words: 
',6&(51�VFRUH��*OREDO�4XDOLW\�VFRUH��-RXUQDO�RI�WKH�$PHUL-
FDQ�0HGLFDO�$VVRFLDWLRQ�VFRUH��5HWLQDO�GHWDFKPHQW��<RX7XEH�
YLGHRV

/ʈ:ʈ̪
1|URVHQV|UL\DO�UHWLQD�WDEDNDVÕQÕQ�UHWLQD�SLJPHQW�HSLWHOLQGHQ�
D\UÕOPDVÕ�UHWLQD�GHNROPDQÕ�RODUDN�DGODQGÕUÕOPDNWDGÕU��1|UR-
VHQV|UL\DO� UHWLQD� WDEDNDVÕ�YH�UHWLQD�SLJPHQW�HSLWHOL�DUDVÕQGD�
JHUoHN�ELU�DQDWRPLN�ED÷ODQWÕ�\RNWXU�YH�ED÷ODQPD�NXYYHWOHUL�
]D\ÕIWÕU� ����� 5HWLQDQÕQ� QRUPDO� IRQNVL\RQXQX� J|VWHUHELOPHVL�
LoLQ� UHWLQD� SLJPHQW� HSLWHOL� LOH� Q|URVHQV|UL\DO� UHWLQD�
WDEDNDVÕQÕQ�WHPDV�KDOLQGH�ROPDVÕ�JHUHNPHNWHGLU��GROD\ÕVÕ\OD�
IRYHD�PHUNH]LQGH�PH\GDQD�JHOHQ�ELU�D\UÕúPD�J|UPH�ND\EÕ�LOH�
VRQXoODQPDNWDGÕU���������

5HWLQD� GHNROPDQÕQÕQ� \ÕUWÕNOÕ�� VHU|]� YH� WUDNVL\RQHO� ROPDN�
�]HUH��o�D\UÕ�WLSL�EXOXQPDNWDGÕU��<ÕUWÕNOÕ�UHWLQD�GHNROPDQÕ�HQ�
VÕN�J|U�OHQGLU�YH�UHWLQDGD�EXOXQDQ�\ÕUWÕN�QHGHQL\OH�VXEUHWLQDO�
ERúOX÷D�JHoHQ�VÕYÕ��GRNXODUÕQ�D\UÕúPDVÕQD�QHGHQ�ROPDNWDGÕU�
���� ���� 6HU|]� UHWLQD� GHNROPDQÕQGD� DOWWD� \DWDQ� LQIODPDWXDU��
HQIHNVL\|]�� LQILOWUDWLI�� QHRSODVWLN�� YDVN�OHU� YH\D� GHMHQDUDWLI�

KDGLVHOHU� VRUXPOXGXU� ����� 7UDNVL\RQHO� UHWLQD� GHNROPDQ� LVH�
WUDYPDWLN�YH\D�DOWWD�\DWDQ�NRPRUELG�KDVWDOÕNODUD�ED÷OÕ�ROXúDQ�
ILEU|]�GRNXODUÕQ�\DSWÕ÷Õ�oHNLQWL�QHGHQL\OH�PH\GDQD�JHOPHN-
WHGLU������<ÕUWÕNOÕ�UHWLQD�GHNROPDQÕQ�WHGDYLVL�NUL\RWHUDSL��OD]HU�
IRWRNRDJ�ODV\RQ��VNOHUDO�o|NHUWPH��SQ|PRWLN�UHWLQRSHNVL�YH�
SDUV� SODQD� YLWUHNWRPL� \|QWHPOHULQGHQ� X\JXQ� RODQ� WHUFLK�
HGLOLUNHQ�� VHU|]� YH� WUDNVL\RQHO� UHWLQD� GHNROPDQODUÕQGD�
|QFHOLNOH� DOWWD� \DWDQ� KDGLVH\H� \|QHOLN� WHGDYL� X\JXODQPDVÕ��
VRQUDVÕQGD� JHUHNOL� ROJXODUGD� FHUUDKL� P�GDKDOH� \DSÕOPDVÕ�
JHUHNPHNWHGLU������

<DSÕODQ� oDOÕúPDODUGD� UHWLQD� GHNROPDQÕ� J|U�OPH� VÕNOÕ÷Õ�
��������� ROGX÷X�� D\UÕFD� ��� \DúÕQD� NDGDU� UHWLQD� GHNROPDQÕ�
JHoLUPH� ULVNL����ROGX÷X�ELOGLULOPLúWLU� ��������5HWLQD�GHNRO-
PDQÕ�J|]�DFLOOHULQGHQGLU�YH�HUNHQ�G|QHPGH�\DSÕODQ�WHGDYLQLQ�
J|UVHO�SURJQR]��]HULQH�HWNLVL�NDQÕWODQPÕúWÕU������%LUoRN�KDVWD�
LON� RODUDN� DLOH� KHNLPOHUL� YH� DFLO� VHUYLVOHUH� EDúYXUGX÷X� LoLQ�
UHWLQD�GHNROPDQÕ�WDQÕVÕ�RIWDOPRORJ�ROPD\DQ�NOLQLV\HQOHUL�GH��
|]HOOLNOH�PHGLNROHJDO�DoÕGDQ��LOJLOHQGLUPHNWHGLU�

%LOJL� HGLQPH� YH� DUDúWÕUPD� DPDFÕ\OD� VRV\DO� PHG\DQÕQ�
NXOODQÕP�VÕNOÕ÷Õ�JLGHUHN�DUWPDNWDGÕU��*OREDO�UHWLQD�GHNROPDQÕ�
LQVLGDQVÕ�GLNNDWH�DOÕQGÕ÷ÕQGD��NOLQLN�ELOJL�DOPD�DPDoOÕ�VRV\DO�
PHG\D\Õ�NXOODQDQ�JHQLú�ELU�SRS�ODV\RQ�RUWD\D�oÕNPDNWDGÕU��
<RX7XEH� LNLQFL� HQ� VÕN� NXOODQÕODQ�� �FUHWVL]� YLGHR� HULúLPL�
VD÷OD\DQ� ELU� ZHE� VLWHVLGLU� ������ +DVWDODU�� KDVWD� \DNÕQODUÕ��
NOLQLV\HQOHU� WDUDIÕQGDQ� ELOJL� HGLQPH� DPDFÕ\OD� NXOODQÕP�
VÕNOÕ÷Õ�J�Q�JHoWLNoH�DUWPDNWDGÕU��<RX7XEH�KHUNHV�WDUDIÕQGDQ�
NROD\OÕNOD� YLGHR� \�NOHQHELOHQ� YH� HULúLP� VD÷ODQDELOHQ� ELU�
SODWIRUPGXU��<RX7XEH�NXOODQÕFÕODUÕ�YLGHR�\�NOHQPHGHQ�|QFH�
YLGHRODUÕQ�J�YHQLOLUOL÷LQL�YH�GR÷UXOX÷XQX�J|VWHUHQ�KHUKDQJL�
ELU� GH÷HUOHQGLUPH\H� WDEL� WXWXOPDPDNWDGÕUODU�� 'ROD\ÕVÕ\OD�
YLGHRODUÕQ� LoHULNOHULQLQ� DUDúWÕUÕOPDVÕ� |QHP� ND]DQPDNWDGÕU��
������

<RX7XEH¶GD� WÕEEL� KDVWDOÕNODU� YH�YH\D� WHGDYL� VHoHQHNOHUL� LOH�
DODNDOÕ�ELOJL�YHUHQ�oRN�VD\ÕGD�YLGHR�EXOXQPDNWDGÕU��%L]�GH�EX�
oDOÕúPDPÕ]GD�UHWLQD�GHNROPDQÕ�LOH�DODNDOÕ�YLGHRODUÕQ�NDOLWHVL��
J�YHQLOLUOL÷L�� HWNLQOL÷L� YH� SRS�ODULWHVLQL� GH÷HUOHQGLUPH\L�
DPDoODGÕN�

GEREÇ ve YÖNTEM
%X�oDOÕúPDGD�NDPX\D�DoÕN�YHULOHU�NXOODQÕOGÕ÷Õ�LoLQ�J|]OHPVHO�
QLWHOLNWHGLU�YH�HWLN�NXUXO�RQD\ÕQGDQ�PXDI�WXWXOPXúWXU��5HWURV-
SHNWLI� YH�NHVLWVHO� RODQ�EX� oDOÕúPD�� ���(NLP������ WDULKLQGH�
<RX7XEH� �KWWS���ZZZ�\RXWXEH�FRP�� � DUDPD� oXEX÷XQD�
µUHWLQDO�GHWDFKPHQW¶�LIDGHVL�\D]ÕODUDN�JHUoHNOHúWLULOGL��9LGHR-
ODU� NXOODQÕFÕ� JLULúL� \DSÕOPDGDQ� DUDPD� JHoPLúL� WHPL]OHQHUHN�
JHUoHNOHúWLULOGL��6WDQGDUW�DUDPD�WHUFLKL�µDODND\D�J|UH¶�RODUDN�
VHoLOGL�� øON�EHú�VD\IDGDQ�VRQUD�YLGHR�HULúLP�RUDQODUÕ�|QHPOL�
PLNWDUGD�D]DOGÕ÷Õ�LoLQ�LON�EHú�VD\IDGDNL�WRSODP�����YLGHR\X�
GH÷HUOHQGLUPH\H�DOGÕN������

7�P� GH÷HUOHQGLUPHOHU� YH� SXDQODPDODU� oLIW� N|U� RODUDN� LNL�
RIWDOPRORJ��$�d�<��YH�(�+�$���WDUDIÕQGDQ�ND\GHGLOGL��5HWLQD�
GHNROPDQÕ� LOH� DODNDOÕ� øQJLOL]FH� YLGHRODU� oDOÕúPD\D� GDKLO�
HGLOGL��øQJLOL]FH�GÕúÕQGDNL�GLOOHUGH�RODQ�YLGHRODU��VHVL�ROPD\DQ�
YLGHRODU�� WHNUDUOD\DQ� YLGHRODU�� UHNODPODU� YH� EH÷HQ�� EH÷HQL�

YH\D�\RUXP�ELOJLVL�ROPD\DQ�YLGHRODU�oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ��
9LGHRODUÕQ� J|U�QW�OHPH�� EH÷HQL�� EH÷HQPHPH� YH� \RUXP�
VD\ÕODUÕ��\�NOHQPH�WDULKLQGHQ�LWLEDUHQ�JHoHQ�]DPDQ�����(NLP�
����¶H�NDGDU���V�UHVL��J�QO�N�J|U�QW�OHPH�RUDQÕ��J�Q�EDúÕQD�
G�úHQ� L]OHQPH� VD\ÕVÕ��� \�NOHQGL÷L� �ONH�� \�NOH\HQ� ND\QDN�
�KDVWD��|]HO�YH\D�GHYOHW��QLYHUVLWHVL��NOLQLV\HQ��VD÷OÕN�NDQDOÕ���
YLGHR�W�U���KDVWD�GHQH\LPL��ELOLPVHO�LoHULNOL��ELOJL�LoHULNOL���YH�
LoHULN� �NOLQLN� ELOJL�� WHGDYL� YH\D� KHU� LNLVL�� GH÷HUOHQGLULOGL��
$\UÕFD� L]OH\LFL� HWNLOHúLPL� GH÷HUL� �EH÷HQL� VD\ÕVÕ�EH÷HQPHPH�
VD\ÕVÕ�� �� WRSODP� J|U�QW�OHPH� VD\ÕVÕ� [� ���� IRUP�O��
NXOODQÕODUDN�KHVDSODQGÕ��7�P�YLGHRODU�NXOODQÕúOÕOÕN�SXDQODUÕ��
N�UHVHO�NDOLWH�SXDQODUÕ� �..6���',6&(51�YH�-RXUQDO�RI� WKH�
$PHULFDQ�0HGLFDO�$VVRFLDWLRQ� �-$0$��SXDQODUÕ�GD�ND\GH��
GLOGL���������

',6&(51�SXDQODPD�VLVWHPL��o�E|O�PGHQ�ROXúPDNWDGÕU��KHU�
E|O�P�NHQGL� LoLQGH��¶GHQ��¶H�NDGDU�SXDQODQDQ��� VRUX� LoHU��
PHNWHGLU��3XDQODPD�������DUDVÕQGD�YH���NDWHJRULGH�VÕQÕIODQ-
PDNWDGÕU��0�NHPPHO� ���±���SXDQ��� L\L� ���±���SXDQ��� RUWD�
���±���SXDQ���]D\ÕI����±���SXDQ���YH�oRN�]D\ÕI����±���SXDQ��
�����

-$0$�SXDQODPD�VLVWHPL�����RODUDN�SXDQODQDQ�G|UW�NULWHULQ�
GH÷HUOHQGLULOGL÷L� �\D]DUODU�� UHIHUDQV� YH� ND\QDNODU�� ILQDQVDO�
GHVWHN�YH�J�QFHOOLN�����SXDQÕQ�HQ�\�NVHN�NDOLWH\L�J|VWHUGL÷L�
LQWHUQHWWHNL� VD÷OÕN� ND\QDNODUÕQÕQ� J�YHQLUOL÷LQL� |OoPHN� LoLQ�
NXOODQÕODQ�ELU�SXDQODPD�VLVWHPLGLU�������..6�LVH�����RODUDN�
SXDQODQDQ� WRSODP� �� VRUXGDQ� ROXúDQ� YH� �¶LQ� P�NHPPHO�
NDOLWH\L�J|VWHUGL÷L�YLGHRODUÕQ�H÷LWLFLOL÷L��ELOJL�DNÕúÕ��NXOODQÕP�
NROD\OÕ÷Õ�YH�NDOLWHVLQL�GH÷HUOHQGLUPHN� LoLQ�NXOODQÕOPDNWDGÕU�
������ %HQ]HU� úHNLOGH� NXOODQÕúOÕOÕN� SXDQÕQGD� GD� WDQÕPÕ��
HQGLNDV\RQX�� LOJLOL� SURVHG�U�� NRPSOLNDV\RQ� YH�
SURJQR]�VD÷NDOÕP�GH÷HUOHQGLULOPHNWH�YH�����RODUDN�SXDQODQ-
PDNWDGÕU������SXDQ�DODQ�YLGHRODU�KDVWDOÕN�KDNNÕQGD�HQ�L\L�YH�
GR÷UX�ELOJL\L�YHUGL÷LQL�J|VWHUPHNWHGLU������

ʈ[\I\Q[\QS[MT�)VITQb
øVWDWLVWLNVHO� DQDOL]�� ,%0� 6366�� YHUVL\RQ� ����� �6366� ,QF���
,/�86$�� \D]ÕOÕPÕ� NXOODQÕODUDN� \DSÕOGÕ�� gUQHNOHPL� WDQÕPOD-
PDN�LoLQ�WDQÕPOD\ÕFÕ�LVWDWLVWLNOHU�RUWDODPD���VWDQGDUW�VDSPD��
QLWHO�YHULOHU�IUHNDQV�YH�\�]GH�RODUDN�LIDGH�HGLOGL��1RUPDOOLN��
.ROPRJRURY�6PLUQRY� WHVWL� NXOODQÕODUDN� WHVW� HGLOGL�� QRUPDO�
GD÷ÕOÕP�J|VWHUHQ�YHULOHUH�ED÷ÕPVÕ]�|UQHNOHP�W� WHVWL��QRUPDO�
GD÷ÕOÕP� J|VWHUPH\HQ� YHULOHUH�0DQQ�:KLWQH\�8� WHVWL� X\JX-
ODQGÕ��'H÷LúNHQOHU�DUDVÕQGDNL�LOLúNLOHUL�LQFHOHPHN�LoLQ�6SHDU-
PDQ� NRUHODV\RQ� NDWVD\ÕVÕ� WHVWL� NXOODQÕOGÕ�� 6RQXoODU� ����
J�YHQ� DUDOÕ÷ÕQGD� GH÷HUOHQGLULOGL� YH� ����
WHQ� N�o�N� W�P� S�
GH÷HUOHUL�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�NDEXO�HGLOGL��7�P�VD\ÕVDO�
YHULOHU� LoLQ� LNL� ED÷ÕPVÕ]� \RUXPFXQXQ� GH÷HUOHQGLUPHOHULQLQ�
RUWDODPDVÕ�DOÕQGÕ�YH�DUDODUÕQGDNL�X\XPX�GH÷HUOHQGLUPHN�LoLQ�
NDSSD�NDWVD\ÕVÕ�NXOODQÕOGÕ�

BULGULAR
øON�����YLGHRGDQ����YLGHR�oDOÕúPD\D�GDKLO�HGLOGL�� øQJLOL]FH�
GÕúÕQGD� EDúND� GLOGH� RODQ� YH� WHNUDUODQDQ� WRSODP� ��� YLGHR�
oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ��dDOÕúPD\D�GDKLO�HGLOHQ����YLGHR� LoLQ�
WDQÕPOD\ÕFÕ�YHULOHU�7DEOR�,�GH�|]HWOHQPLúWLU�

'H÷HUOHQGLUPH\H�DOGÕ÷ÕPÕ]����YLGHRQXQ�\�NOHQGL÷L��ONHOHU��
�����������YLGHR�$PHULND�%LUOHúLN�'HYOHWL�������������YLGHR�
+LQGLVWDQ�����������YLGHR�%UH]LO\D���������YLGHR�øQJLOWHUH����
������� YLGHR�$OPDQ\D�� �� ������� YLGHR� GL÷HU� �ONHOHUGHQGL�
�$YXVWUDO\D�� øVYLoUH�� 3RUWHNL]�� %LUOHúLN� $UDS� (PLUOLNOHUL��
0ÕVÕU���<�NOH\HQ� ND\QDNODUD� EDNWÕ÷ÕPÕ]� ]DPDQ���� ��������
YLGHR� VD÷OÕN� NDQDOÕ�� ��� �������� YLGHR� NOLQLV\HQ� YH� ���
�������� YLGHR� |]HO� YH\D� GHYOHW� �QLYHUVLWHVL� WDUDIÕQGDQ�
\�NOHQPLúWL��+DVWDODU�WDUDIÕQGDQ�\�NOHQHQ�KHUKDQJL�ELU�YLGHR�
EXOXQPDPDNWD\GÕ��9LGHRODUÕQ���� � ��������ELOJL� LoHULNOL�����
�������� ELOLPVHO� LoHULNOL� YH� �� ������� KDVWD� GHQH\LPLQL�
LoHUPHNWH\GL�� 5HWLQD� GHNROPDQÕ� WLSOHULQH� J|UH� EDNWÕ÷ÕPÕ]�
]DPDQ������������YLGHRGD�\ÕUWÕNOÕ�UHWLQD�GHNROPDQÕ�����������
YLGHRGD� WUDNVL\RQHO� UHWLQD� GHNROPDQÕ� YH� �� ������� YLGHRGD�
W�P�UHWLQD�GHNROPDQÕ�WLSOHULQGHQ�EDKVHWPLúWL��6DGHFH�HNVXGD-
WLI�UHWLQD�GHNROPDQÕ�KDNNÕQGD�ELOJL�YHUHQ�YLGHR�EXOXQPDPDN-
WD\GÕ��$\UÕFD� ��� �������� YLGHRGD� NOLQLN� ELOJL�� ��� ��������
YLGHRGD�WHGDYL�VHoHQHNOHUL�YH������������YLGHRGD�KHU�LNLVLQ-
GHQ�GH�EDKVHGLOGL÷LQL�J|UG�N��YLGHR�LoHULNOHULQH�J|UH�YHULOH-
ULQ�DQDOL]L�7DEOR�,,¶GH�|]HWOHQGL��6DGHFH�WHGDYLGHQ�EDKVHGHQ�
YLGHRODU�GL÷HU�JUXSODUOD�NÕ\DVODQGÕ÷ÕQGD�J|U�QW�OHPH�VD\ÕVÕ�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� G�ú�N� EXOGXN� �S� � ��������+HP�
NOLQLN�KHP�GH�WHGDYLGHQ�EDKVHGHQ�YLGHRODUGD�LVH�',6&(51��
..6�YH�NXOODQÕúOÕOÕN�SXDQODUÕQÕQ� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�
\�NVHN�ROGX÷XQX�J|UG�N��S�����������

Tablo II: 9LGHRODUÕQ�LoHULNOHULQH�J|UH�DQDOL]L�

9LGHRODUÕ�\RUXPOD\DQODU�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�
ELU� X\XP� PHYFXWWX� YH� \RUXPFXODU� DUDVÕQGDNL� X\XP� J�F��
������ �NDSSD� VNRUX�� ������� RODUDN� EXOXQGX�� 9LGHRODUÕ�
\�NOH\HQ�ND\QDNODU�NOLQLV\HQ�YH�NOLQLV\HQ�ROPD\DQ�RODUDN�LNL�
D\UÕ�JUXSWD�GH÷HUOHQGLULOGL�YH�YHULOHU�7DEOR�,,,¶GH�|]HWOHQGL��

Tablo III: 9LGHRODUÕQ�\�NOH\HQ�ND\QD÷D�J|UH�DQDOL]L�

.OLQLV\HQOHU� WDUDIÕQGDQ� \�NOHQHQ� YLGHRODUÕQ� SXDQODPDODUÕ�
NOLQLV\HQ� ROPD\DQODUOD� NÕ\DVODQGÕ÷ÕQGD� GDKD� \�NVHNWL��
-$0$�YH�..6�GH�EX�\�NVHNOL÷LQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�
ROGX÷XQX� J|UG�N� �S� �� ������� S�  � ������� VÕUDVÕ\OD��� 'L÷HU�
SDUDPHWUHOHUGH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUN�L]OHQPHGL�
9HULOHULQ�NRUHODV\RQ�DQDOL]L�7DEOR�,9¶WH�J|VWHULOGL��3XDQODPD�
VLVWHPOHUL�DUDVÕQGD�ELUELUL\OH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�J�oO��
SR]LWLI� NRUHODV\RQ� VDSWDQGÕ� �S� �� �������� ',6&(51�� ..6��
NXOODQÕúOÕOÕN�SXDQODUÕ�GD�EHQ]HU�úHNLOGH�EH÷HQL��EH÷HQPHPH��
\RUXP�VD\ÕODUÕ�YH�J�QO�N�J|U�QW�OHPH�RUDQÕ� LOH� LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� SR]LWLI� NRUHODV\RQ� J|VWHUGL��9LGHR� X]XQOX÷X�
GD�W�P�SXDQODPD�VLVWHPOHUL�YH�EH÷HQL�VD\ÕVÕ� LOH� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�SR]LWLI�NRUHODV\RQ�J|VWHUGL��

Tablo IV: 3XDQODPD�VLVWHPOHUL�YH�YLGHR�SDUDPHWUHOHUL�LOH�DUDVÕQGDNL�
�����������������NRUHODV\RQ�DQDOL]L�

<):<1̪5)
*HoPLúWH�� KDVWDODUÕQ� ELOJL� DODELOHFHNOHUL� WHN� ND\QDN� oR÷XQ-
OXNOD� VD÷OÕN� SURIHV\RQHOOHUL\GL�� *�Q�P�]GH� N�UHVHO� RODUDN�
LQWHUQHW�NXOODQÕPÕ�JLGHUHN�\D\JÕQODúPDNWD��EXQXQ�VRQXFXQGD�
VD÷OÕN� DODQÕQGDNL� ELOJLOHUH� HULúPHN� LoLQ� YLGHR� SD\ODúÕP�
VLWHOHULQLQ�YH�VRV\DO�PHG\D�SODWIRUPODUÕQÕQ�NXOODQÕPÕ�JLGHUHN�
DUWPDNWDGÕU� ����� ���� ����� dHYULPLoL� ELOJL� ND\QDNODUÕQÕQ�
NXOODQÕOPDVÕ� \D\JÕQODúWÕNoD�� LoHULNOHULQLQ� NDOLWHVLQLQ� GH÷HU-
OHQGLULOPHVLQLQ�|QHPL�DUWPDNWDGÕU��<RX7XEH�NHQGLQL�V�UHNOL�
J�QFHOOH\HQ�� NROD\� HULúLP� VD÷OD\DQ�� NXOODQÕFÕ� VD\ÕVÕ� V�UHNOL�
DUWDQ�ELU��FUHWVL]�YLGHR�SD\ODúÕP�SODWIRUPXGXU��%LOJL�HGLQPH�
DPDoOÕ�<RX7XEH� NXOODQÕPÕQÕQ� DUWPDVÕ�� YLGHRODUÕQ� NDOLWH� YH�
LoHULNOHULQLQ� GH÷HUOHQGLUPHVL� LKWL\DFÕQÕ� GR÷XUPXúWXU�� /LWHU-
DW�UGH� VRQ�\ÕOODUGD�<RX7XEH�YLGHR� LoHULNOHULQLQ�GH÷HUOHQGL-
ULOGL÷L�ELUoRN�oDOÕúPD�EXOXQPDNWDGÕU��
'DKD�|QFH�\DSÕOPÕú�oDOÕúPDODUGD�\Dú�DUDOÕ÷Õ��HWQLN�N|NHQ�YH�
FR÷UDILN� GXUXPD� ED÷OÕ� RODUDN� GH÷LúPHNOH� ELUOLNWH� UHWLQD�
GHNROPDQÕ� J|U�OPH� VÕNOÕ÷Õ� ������ ������ �� ������� ROGX÷X�
ELOGLULOPLúWLU��g]HOOLNOH�\ÕUWÕNOÕ�UHWLQD�GHNROPDQÕ�|QHPOL�J|]�
DFLOOHULQGHQ� ELULGLU�� <ÕUWÕNOÕ� UHWLQD� GHNROPDQÕQGD� WDQÕ� LOH�
WHGDYL�DUDVÕQGD�JHoHQ�V�UHQLQ�J|UVHO�SURJQR]��]HULQH�HWNLVL�
E�\�NW�U� ����� +DVWDODUÕQ� E�\�N� ELU� NÕVPÕ� ELULQFL� EDVDPDN�
VD÷OÕN� KL]PHWOHULQH�� DLOH� KHNLPOHULQH� YH� DFLO� VHUYLVOHUH�
EDúYXUPDNWDGÕUODU�� 'ROD\ÕVÕ\OD� UHWLQD� GHNROPDQÕ� VDGHFH�
RIWDOPRORJODUÕ� GH÷LO�� ELULQFL� EDVDPDNWD� oDOÕúDQ� W�P� VD÷OÕN�
oDOÕúDQODUÕQÕQ� GD� oDOÕúPD� DODQÕQD� JLUPHNWHGLU��%LOJL� HGLQPH�
DPDoOÕ�<RXWXEH¶X� KDVWDODUÕQ� \DQÕ� VÕUD� VD÷OÕN� oDOÕúDQODUÕ� GD�
NXOODQPDNWDGÕU�� 'ROD\ÕVÕ\OD� EX� YLGHRODUÕQ� LoHULNOHUL� YH�
NDOLWHOHULQLQ� |QHPL� DUWPDNWDGÕU�� dDOÕúPDPÕ]GD� YLGHRODUÕ�
\�NOH\HQ� ND\QDNODUD� EDNWÕ÷ÕPÕ]� ]DPDQ� ������ RUDQGD�
NOLQLV\HQOHU� WDUDIÕQGDQ� \�NOHQGL÷LQL� J|UPHNWH\L]�� |QFHNL�
\DSÕODQ�oDOÕúPDODUGD�GD�EHOLUWLOGL÷L��]HUH�NOLQLV\HQOHU�WDUDIÕQ-
GDQ� \�NOHQHQ� YLGHRODUÕQ� VD\ÕVÕ� DUWÕNoD� LoHULNOHULQ� J�YHQLO-
LUOL÷L�YH�NDOLWHVL�DUWPDNWDGÕU�����������

9LGHR� LoHULNOHULQLQ� NDOLWHVLQL� YH� J�YHQLOLUOL÷LQL� |OoPHN� LoLQ�
OLWHUDW�UGH�ELUoRN�IDUNOÕ�SXDQODPD�VLVWHPL�WDQÕPODQPÕúWÕU������
�����dDOÕúPDPÕ]GD�',6&(51��-$0$��..6�YH�NXOODQÕúOÕOÕN�
SXDQODPD� VLVWHPOHULQL� NXOODQGÕN� YH� RUWDODPD� GH÷HUOHUL�
VÕUDVÕ\OD��������������������������������������YH�������������
ROGX÷XQX�J|UG�N��%X�SXDQ�GH÷HUOHUL�UHWLQD�GHNROPDQÕ�YLGHR-
ODUÕQÕQ� J|UHFHOL� NDOLWHOL� ROGX÷XQX� J|VWHUPHNWHGLU�� 'DKD�
|QFHNL�\DSÕODQ� oDOÕúPDODUGD�GD�RUDQODU�EHQ]HU�EXOXQPXúWXU�
����� ���� �����$\UÕFD� YHULOHUL� YLGHRODUÕ� \�NOH\HQ� ND\QDNODUD�
J|UH�NOLQLV\HQ�YH�NOLQLV\HQ�ROPD\DQ�RODUDN�VÕQÕIODQGÕUÕODUDN�
LQFHOHQGL÷LPL]GH�NOLQLV\HQOHU�WDUDIÕQGDQ�\�NOHQHQ�YLGHRODUÕQ�
',6&(51��-$0$��..6�YH�NXOODQÕúOÕOÕN�SXDQODUÕQÕQ�\�NVHN�
ROGX÷XQX� -$0$� YH� ..6� SXDQODUÕQGDNL� EX� \�NVHNOL÷LQ�
LVWDWLVWLNVHO�ELU�IDUN�\DUDWWÕ÷ÕQÕ�GD�J|UPHNWH\L]��%X�\�NVHNOLN�
GDKD�|QFHNL�\DSÕODQ�oDOÕúPDODUOD�GD�GHVWHNOHQPHNWHGLU� �����
�����ø]OH\LFLOHULQ�GDKD�NDOLWHOL�YH�GR÷UX�ELOJLOHUH�XODúPDVÕ�LoLQ�
VD÷OÕN� SURIHV\RQHOOHULQLQ� YLGHR� SD\ODúÕP� SODWIRUPODUÕQD�
YLGHR� \�NOHPHVL� NRQXVXQGD� PRWLYH� YH� WHúYLN� HGLOPHOHUL�
|QHP�DU]�HWPHNWHGLU��
dDOÕúPDPÕ]GD���� ��������YLGHRGD�NOLQLN�ELOJL�� ��� ��������
YLGHRGD�WHGDYL�VHoHQHNOHUL�YH������������YLGHRGD�KHU�LNLVLQ-
GHQ� GH� EDKVHGLOGL÷LQL� J|UG�N�� 6DGHFH� WHGDYLGHQ� EDKVHGHQ�
YLGHRODUÕQ�J|U�QW�OHPH�VD\ÕVÕ�NOLQLN�YH�KHU�LNLVLQGHQ�EDKVHG-

HQ�YLGHRODUD�NÕ\DVOD�oRN�GDKD�G�ú�NW���%X�GD�EL]H�L]OH\LFLOH-
ULQ� YLGHRODUÕ� GDKD� oRN� NOLQLN� KDNNÕQGD� ELOJL� DOPD� DPDoOÕ�
L]OHGLNOHULQL�G�ú�QG�UG���$\UÕFD�VDGHFH�NOLQLN�KDNNÕQGD�ELOJL�
YHUHQ� YLGHRODUÕQ� ',6&(51�� ..6� YH� NXOODQÕúOÕOÕN� SXDQODUÕ�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� G�ú�NW��� 7HGDYLGHQ� EDKVHGHQ�
YLGHRODU��NOLQLNWHQ�EDKVHGHQ�YLGHRODUD�NÕ\DVOD�GDKD�oRN�L]OHQ-
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J|U�QW�OHPH� RUDQODUÕ� LVH� J�QFHOOL÷LQL� J|VWHUPHNWHGLU� ������
%L]LP� oDOÕúPDPÕ]GD� NOLQLV\HQ� ROPD\DQODU� WDUDIÕQGDQ�
\�NOHQHQ�YLGHRODUÕQ�J|U�QW�OHPH��EH÷HQL�VD\ÕODUÕ�YH�J�QO�N�
J|U�QW�OHPH� RUDQODUÕ� J|UHFHOL� \�NVHN� EXOXQGX�� )DNDW� EX�
SDUDPHWUHOHU� YLGHRODUÕ� \�NOH\HQ� ND\QDNODU� WDUDIÕQGDQ�
NROD\OÕNOD�PDQLS�OH� HGLOHELOPHNWHGLU��/LWHUDW�UGH�EX�YHULOHU�
DUDVÕQGD�\DSÕODFDN�RODQ�NRUHODV\RQ�DQDOL]LQLQ�GDKD�REMHNWLI�
YHULOHU� VXQDELOHFH÷L� J|VWHULOPLúWLU� ������ .RUHODV\RQ� DQDOL]L�
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ABSTRACT
Objective: 
7KLV�VWXG\�HYDOXDWHG�WKH�TXDOLW\��UHOLDELOLW\�DQG�HIIHFWLYHQHVV�
RI�<RX7XEH�YLGHRV�DGGUHVVLQJ�UHWLQDO�GHWDFKPHQW�

Material and Methods:
$Q� RQOLQH� VHDUFK� RI� <RX7XEH� ZDV� SHUIRUPHG� XVLQJ� WKH�
NH\ZRUG� UHWLQDO� GHWDFKPHQW� DQG� WKH� ILUVW� ���� YLGHRV� ZHUH�
LQFOXGHG�LQ� WKH�VWXG\�$OO�YLGHRV�ZHUH�HYDOXDWHG�LQ� WHUPV�RI�
OLNH� DQG� GLVOLNH� QXPEHUV�� FRPPHQWV�� YLHZV�� GDLO\� YLHZLQJ�
UDWHV�� XSORDGLQJ� VRXUFHV� �SK\VLFLDQV�� SXEOLF�SULYDWH� LQVWLWX-
WLRQ��RU�KHDOWK�FKDQQHO���FRXQWU\�RI�RULJLQ��YLGHR�W\SH��SDWLHQW�
H[SHULHQFH�� VFKRODUO\� LQIRUPDWLRQ��� DQG� FRQWHQWV� �FOLQLF��
WUHDWPHQW�RU�ERWK�RI�WKHP���-RXUQDO�RI�WKH�$PHULFDQ�0HGLFDO�
$VVRFLDWLRQ��-$0$���',6&(51��JOREDO�TXDOLW\� �*46��DQG�
XVHIXOQHVV�VFRUHV�E\�WZR�LQGHSHQGHQW�RSKWKDOPRORJLVWV�

Results:
(LJKW\�HLJKW�YLGHRV�RI�WKH�WRS�����YLGHRV�PHW�WKH�FULWHULD��7KH�
PHDQ� ',6&(51�� -$0$�� *46� DQG� XVHIXOQHVV� VFRUH� ZHUH�
�������������������������������������DQG��������������UHVSHF-
WLYHO\��������������YLGHRV�ZHUH�XSORGHG�E\�SK\VLFLDQV�DQG����
�������� YLGHRV� ZHUH� XSORGHG� E\� QRQ�SK\VLFLDQV�� ,Q� WKH�
FRUUHODWLRQ�DQDO\VLV�DOO�WKH�VFRULQJ�V\VWHPV�VKRZHG�D�VLJQLIL-
FDQW� DQG� VWURQJ� SRVLWLYH� FRUUHODWLRQ� ZLWK� HDFK� RWKHU�
�S���������',6&(51��*46��XVHIXOQHVV�VFRUHV��YLHZLQJ�UDWH��
QXPEHU�RI�OLNHV��GLVOLNHV�DQG�FRPPHQWV�DOVR�VKRZHG�D�VWDWLV-
WLFDOO\�VLJQLILFDQW�SRVLWLYH�FRUUHODWLRQ�

Conclusion:
7KH�FRQWHQW�RI�<RX7XEH�YLGHRV�UHJDUGLQJ�UHWLQDO�GHWDFKPHQW�
LV�RI�JHQHUDOO\�JRRG�TXDOLW\�DQG�LV�HGXFDWLRQDO��,PSURYHPHQW�
RI�YLGHRV�XSORDGHG�E\�KHDOWKFDUH�SURIHVVLRQDOV�ZLOO�LQFUHDVH�
WKH�UHOLDELOLW\��TXDOLW\�DQG�LQIRUPDWLYHQHVV�RI�WKH�YLGHRV�
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/ʈ:ʈ̪
1|URVHQV|UL\DO�UHWLQD�WDEDNDVÕQÕQ�UHWLQD�SLJPHQW�HSLWHOLQGHQ�
D\UÕOPDVÕ�UHWLQD�GHNROPDQÕ�RODUDN�DGODQGÕUÕOPDNWDGÕU��1|UR-
VHQV|UL\DO� UHWLQD� WDEDNDVÕ�YH�UHWLQD�SLJPHQW�HSLWHOL�DUDVÕQGD�
JHUoHN�ELU�DQDWRPLN�ED÷ODQWÕ�\RNWXU�YH�ED÷ODQPD�NXYYHWOHUL�
]D\ÕIWÕU� ����� 5HWLQDQÕQ� QRUPDO� IRQNVL\RQXQX� J|VWHUHELOPHVL�
LoLQ� UHWLQD� SLJPHQW� HSLWHOL� LOH� Q|URVHQV|UL\DO� UHWLQD�
WDEDNDVÕQÕQ�WHPDV�KDOLQGH�ROPDVÕ�JHUHNPHNWHGLU��GROD\ÕVÕ\OD�
IRYHD�PHUNH]LQGH�PH\GDQD�JHOHQ�ELU�D\UÕúPD�J|UPH�ND\EÕ�LOH�
VRQXoODQPDNWDGÕU���������

5HWLQD� GHNROPDQÕQÕQ� \ÕUWÕNOÕ�� VHU|]� YH� WUDNVL\RQHO� ROPDN�
�]HUH��o�D\UÕ�WLSL�EXOXQPDNWDGÕU��<ÕUWÕNOÕ�UHWLQD�GHNROPDQÕ�HQ�
VÕN�J|U�OHQGLU�YH�UHWLQDGD�EXOXQDQ�\ÕUWÕN�QHGHQL\OH�VXEUHWLQDO�
ERúOX÷D�JHoHQ�VÕYÕ��GRNXODUÕQ�D\UÕúPDVÕQD�QHGHQ�ROPDNWDGÕU�
���� ���� 6HU|]� UHWLQD� GHNROPDQÕQGD� DOWWD� \DWDQ� LQIODPDWXDU��
HQIHNVL\|]�� LQILOWUDWLI�� QHRSODVWLN�� YDVN�OHU� YH\D� GHMHQDUDWLI�

KDGLVHOHU� VRUXPOXGXU� ����� 7UDNVL\RQHO� UHWLQD� GHNROPDQ� LVH�
WUDYPDWLN�YH\D�DOWWD�\DWDQ�NRPRUELG�KDVWDOÕNODUD�ED÷OÕ�ROXúDQ�
ILEU|]�GRNXODUÕQ�\DSWÕ÷Õ�oHNLQWL�QHGHQL\OH�PH\GDQD�JHOPHN-
WHGLU������<ÕUWÕNOÕ�UHWLQD�GHNROPDQÕQ�WHGDYLVL�NUL\RWHUDSL��OD]HU�
IRWRNRDJ�ODV\RQ��VNOHUDO�o|NHUWPH��SQ|PRWLN�UHWLQRSHNVL�YH�
SDUV� SODQD� YLWUHNWRPL� \|QWHPOHULQGHQ� X\JXQ� RODQ� WHUFLK�
HGLOLUNHQ�� VHU|]� YH� WUDNVL\RQHO� UHWLQD� GHNROPDQODUÕQGD�
|QFHOLNOH� DOWWD� \DWDQ� KDGLVH\H� \|QHOLN� WHGDYL� X\JXODQPDVÕ��
VRQUDVÕQGD� JHUHNOL� ROJXODUGD� FHUUDKL� P�GDKDOH� \DSÕOPDVÕ�
JHUHNPHNWHGLU������

<DSÕODQ� oDOÕúPDODUGD� UHWLQD� GHNROPDQÕ� J|U�OPH� VÕNOÕ÷Õ�
��������� ROGX÷X�� D\UÕFD� ��� \DúÕQD� NDGDU� UHWLQD� GHNROPDQÕ�
JHoLUPH� ULVNL����ROGX÷X�ELOGLULOPLúWLU� ��������5HWLQD�GHNRO-
PDQÕ�J|]�DFLOOHULQGHQGLU�YH�HUNHQ�G|QHPGH�\DSÕODQ�WHGDYLQLQ�
J|UVHO�SURJQR]��]HULQH�HWNLVL�NDQÕWODQPÕúWÕU������%LUoRN�KDVWD�
LON� RODUDN� DLOH� KHNLPOHUL� YH� DFLO� VHUYLVOHUH� EDúYXUGX÷X� LoLQ�
UHWLQD�GHNROPDQÕ�WDQÕVÕ�RIWDOPRORJ�ROPD\DQ�NOLQLV\HQOHUL�GH��
|]HOOLNOH�PHGLNROHJDO�DoÕGDQ��LOJLOHQGLUPHNWHGLU�

%LOJL� HGLQPH� YH� DUDúWÕUPD� DPDFÕ\OD� VRV\DO� PHG\DQÕQ�
NXOODQÕP�VÕNOÕ÷Õ�JLGHUHN�DUWPDNWDGÕU��*OREDO�UHWLQD�GHNROPDQÕ�
LQVLGDQVÕ�GLNNDWH�DOÕQGÕ÷ÕQGD��NOLQLN�ELOJL�DOPD�DPDoOÕ�VRV\DO�
PHG\D\Õ�NXOODQDQ�JHQLú�ELU�SRS�ODV\RQ�RUWD\D�oÕNPDNWDGÕU��
<RX7XEH� LNLQFL� HQ� VÕN� NXOODQÕODQ�� �FUHWVL]� YLGHR� HULúLPL�
VD÷OD\DQ� ELU� ZHE� VLWHVLGLU� ������ +DVWDODU�� KDVWD� \DNÕQODUÕ��
NOLQLV\HQOHU� WDUDIÕQGDQ� ELOJL� HGLQPH� DPDFÕ\OD� NXOODQÕP�
VÕNOÕ÷Õ�J�Q�JHoWLNoH�DUWPDNWDGÕU��<RX7XEH�KHUNHV�WDUDIÕQGDQ�
NROD\OÕNOD� YLGHR� \�NOHQHELOHQ� YH� HULúLP� VD÷ODQDELOHQ� ELU�
SODWIRUPGXU��<RX7XEH�NXOODQÕFÕODUÕ�YLGHR�\�NOHQPHGHQ�|QFH�
YLGHRODUÕQ�J�YHQLOLUOL÷LQL�YH�GR÷UXOX÷XQX�J|VWHUHQ�KHUKDQJL�
ELU� GH÷HUOHQGLUPH\H� WDEL� WXWXOPDPDNWDGÕUODU�� 'ROD\ÕVÕ\OD�
YLGHRODUÕQ� LoHULNOHULQLQ� DUDúWÕUÕOPDVÕ� |QHP� ND]DQPDNWDGÕU��
������

<RX7XEH¶GD� WÕEEL� KDVWDOÕNODU� YH�YH\D� WHGDYL� VHoHQHNOHUL� LOH�
DODNDOÕ�ELOJL�YHUHQ�oRN�VD\ÕGD�YLGHR�EXOXQPDNWDGÕU��%L]�GH�EX�
oDOÕúPDPÕ]GD�UHWLQD�GHNROPDQÕ�LOH�DODNDOÕ�YLGHRODUÕQ�NDOLWHVL��
J�YHQLOLUOL÷L�� HWNLQOL÷L� YH� SRS�ODULWHVLQL� GH÷HUOHQGLUPH\L�
DPDoODGÕN�
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SHNWLI� YH�NHVLWVHO� RODQ�EX� oDOÕúPD�� ���(NLP������ WDULKLQGH�
<RX7XEH� �KWWS���ZZZ�\RXWXEH�FRP�� � DUDPD� oXEX÷XQD�
µUHWLQDO�GHWDFKPHQW¶�LIDGHVL�\D]ÕODUDN�JHUoHNOHúWLULOGL��9LGHR-
ODU� NXOODQÕFÕ� JLULúL� \DSÕOPDGDQ� DUDPD� JHoPLúL� WHPL]OHQHUHN�
JHUoHNOHúWLULOGL��6WDQGDUW�DUDPD�WHUFLKL�µDODND\D�J|UH¶�RODUDN�
VHoLOGL�� øON�EHú�VD\IDGDQ�VRQUD�YLGHR�HULúLP�RUDQODUÕ�|QHPOL�
PLNWDUGD�D]DOGÕ÷Õ�LoLQ�LON�EHú�VD\IDGDNL�WRSODP�����YLGHR\X�
GH÷HUOHQGLUPH\H�DOGÕN������

7�P� GH÷HUOHQGLUPHOHU� YH� SXDQODPDODU� oLIW� N|U� RODUDN� LNL�
RIWDOPRORJ��$�d�<��YH�(�+�$���WDUDIÕQGDQ�ND\GHGLOGL��5HWLQD�
GHNROPDQÕ� LOH� DODNDOÕ� øQJLOL]FH� YLGHRODU� oDOÕúPD\D� GDKLO�
HGLOGL��øQJLOL]FH�GÕúÕQGDNL�GLOOHUGH�RODQ�YLGHRODU��VHVL�ROPD\DQ�
YLGHRODU�� WHNUDUOD\DQ� YLGHRODU�� UHNODPODU� YH� EH÷HQ�� EH÷HQL�

YH\D�\RUXP�ELOJLVL�ROPD\DQ�YLGHRODU�oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ��
9LGHRODUÕQ� J|U�QW�OHPH�� EH÷HQL�� EH÷HQPHPH� YH� \RUXP�
VD\ÕODUÕ��\�NOHQPH�WDULKLQGHQ�LWLEDUHQ�JHoHQ�]DPDQ�����(NLP�
����¶H�NDGDU���V�UHVL��J�QO�N�J|U�QW�OHPH�RUDQÕ��J�Q�EDúÕQD�
G�úHQ� L]OHQPH� VD\ÕVÕ��� \�NOHQGL÷L� �ONH�� \�NOH\HQ� ND\QDN�
�KDVWD��|]HO�YH\D�GHYOHW��QLYHUVLWHVL��NOLQLV\HQ��VD÷OÕN�NDQDOÕ���
YLGHR�W�U���KDVWD�GHQH\LPL��ELOLPVHO�LoHULNOL��ELOJL�LoHULNOL���YH�
LoHULN� �NOLQLN� ELOJL�� WHGDYL� YH\D� KHU� LNLVL�� GH÷HUOHQGLULOGL��
$\UÕFD� L]OH\LFL� HWNLOHúLPL� GH÷HUL� �EH÷HQL� VD\ÕVÕ�EH÷HQPHPH�
VD\ÕVÕ�� �� WRSODP� J|U�QW�OHPH� VD\ÕVÕ� [� ���� IRUP�O��
NXOODQÕODUDN�KHVDSODQGÕ��7�P�YLGHRODU�NXOODQÕúOÕOÕN�SXDQODUÕ��
N�UHVHO�NDOLWH�SXDQODUÕ� �..6���',6&(51�YH�-RXUQDO�RI� WKH�
$PHULFDQ�0HGLFDO�$VVRFLDWLRQ� �-$0$��SXDQODUÕ�GD�ND\GH��
GLOGL���������

',6&(51�SXDQODPD�VLVWHPL��o�E|O�PGHQ�ROXúPDNWDGÕU��KHU�
E|O�P�NHQGL� LoLQGH��¶GHQ��¶H�NDGDU�SXDQODQDQ��� VRUX� LoHU��
PHNWHGLU��3XDQODPD�������DUDVÕQGD�YH���NDWHJRULGH�VÕQÕIODQ-
PDNWDGÕU��0�NHPPHO� ���±���SXDQ��� L\L� ���±���SXDQ��� RUWD�
���±���SXDQ���]D\ÕI����±���SXDQ���YH�oRN�]D\ÕI����±���SXDQ��
�����

-$0$�SXDQODPD�VLVWHPL�����RODUDN�SXDQODQDQ�G|UW�NULWHULQ�
GH÷HUOHQGLULOGL÷L� �\D]DUODU�� UHIHUDQV� YH� ND\QDNODU�� ILQDQVDO�
GHVWHN�YH�J�QFHOOLN�����SXDQÕQ�HQ�\�NVHN�NDOLWH\L�J|VWHUGL÷L�
LQWHUQHWWHNL� VD÷OÕN� ND\QDNODUÕQÕQ� J�YHQLUOL÷LQL� |OoPHN� LoLQ�
NXOODQÕODQ�ELU�SXDQODPD�VLVWHPLGLU�������..6�LVH�����RODUDN�
SXDQODQDQ� WRSODP� �� VRUXGDQ� ROXúDQ� YH� �¶LQ� P�NHPPHO�
NDOLWH\L�J|VWHUGL÷L�YLGHRODUÕQ�H÷LWLFLOL÷L��ELOJL�DNÕúÕ��NXOODQÕP�
NROD\OÕ÷Õ�YH�NDOLWHVLQL�GH÷HUOHQGLUPHN� LoLQ�NXOODQÕOPDNWDGÕU�
������ %HQ]HU� úHNLOGH� NXOODQÕúOÕOÕN� SXDQÕQGD� GD� WDQÕPÕ��
HQGLNDV\RQX�� LOJLOL� SURVHG�U�� NRPSOLNDV\RQ� YH�
SURJQR]�VD÷NDOÕP�GH÷HUOHQGLULOPHNWH�YH�����RODUDN�SXDQODQ-
PDNWDGÕU������SXDQ�DODQ�YLGHRODU�KDVWDOÕN�KDNNÕQGD�HQ�L\L�YH�
GR÷UX�ELOJL\L�YHUGL÷LQL�J|VWHUPHNWHGLU������

ʈ[\I\Q[\QS[MT�)VITQb
øVWDWLVWLNVHO� DQDOL]�� ,%0� 6366�� YHUVL\RQ� ����� �6366� ,QF���
,/�86$�� \D]ÕOÕPÕ� NXOODQÕODUDN� \DSÕOGÕ�� gUQHNOHPL� WDQÕPOD-
PDN�LoLQ�WDQÕPOD\ÕFÕ�LVWDWLVWLNOHU�RUWDODPD���VWDQGDUW�VDSPD��
QLWHO�YHULOHU�IUHNDQV�YH�\�]GH�RODUDN�LIDGH�HGLOGL��1RUPDOOLN��
.ROPRJRURY�6PLUQRY� WHVWL� NXOODQÕODUDN� WHVW� HGLOGL�� QRUPDO�
GD÷ÕOÕP�J|VWHUHQ�YHULOHUH�ED÷ÕPVÕ]�|UQHNOHP�W� WHVWL��QRUPDO�
GD÷ÕOÕP� J|VWHUPH\HQ� YHULOHUH�0DQQ�:KLWQH\�8� WHVWL� X\JX-
ODQGÕ��'H÷LúNHQOHU�DUDVÕQGDNL�LOLúNLOHUL�LQFHOHPHN�LoLQ�6SHDU-
PDQ� NRUHODV\RQ� NDWVD\ÕVÕ� WHVWL� NXOODQÕOGÕ�� 6RQXoODU� ����
J�YHQ� DUDOÕ÷ÕQGD� GH÷HUOHQGLULOGL� YH� ����
WHQ� N�o�N� W�P� S�
GH÷HUOHUL�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�NDEXO�HGLOGL��7�P�VD\ÕVDO�
YHULOHU� LoLQ� LNL� ED÷ÕPVÕ]� \RUXPFXQXQ� GH÷HUOHQGLUPHOHULQLQ�
RUWDODPDVÕ�DOÕQGÕ�YH�DUDODUÕQGDNL�X\XPX�GH÷HUOHQGLUPHN�LoLQ�
NDSSD�NDWVD\ÕVÕ�NXOODQÕOGÕ�

BULGULAR
øON�����YLGHRGDQ����YLGHR�oDOÕúPD\D�GDKLO�HGLOGL�� øQJLOL]FH�
GÕúÕQGD� EDúND� GLOGH� RODQ� YH� WHNUDUODQDQ� WRSODP� ��� YLGHR�
oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ��dDOÕúPD\D�GDKLO�HGLOHQ����YLGHR� LoLQ�
WDQÕPOD\ÕFÕ�YHULOHU�7DEOR�,�GH�|]HWOHQPLúWLU�

'H÷HUOHQGLUPH\H�DOGÕ÷ÕPÕ]����YLGHRQXQ�\�NOHQGL÷L��ONHOHU��
�����������YLGHR�$PHULND�%LUOHúLN�'HYOHWL�������������YLGHR�
+LQGLVWDQ�����������YLGHR�%UH]LO\D���������YLGHR�øQJLOWHUH����
������� YLGHR�$OPDQ\D�� �� ������� YLGHR� GL÷HU� �ONHOHUGHQGL�
�$YXVWUDO\D�� øVYLoUH�� 3RUWHNL]�� %LUOHúLN� $UDS� (PLUOLNOHUL��
0ÕVÕU���<�NOH\HQ� ND\QDNODUD� EDNWÕ÷ÕPÕ]� ]DPDQ���� ��������
YLGHR� VD÷OÕN� NDQDOÕ�� ��� �������� YLGHR� NOLQLV\HQ� YH� ���
�������� YLGHR� |]HO� YH\D� GHYOHW� �QLYHUVLWHVL� WDUDIÕQGDQ�
\�NOHQPLúWL��+DVWDODU�WDUDIÕQGDQ�\�NOHQHQ�KHUKDQJL�ELU�YLGHR�
EXOXQPDPDNWD\GÕ��9LGHRODUÕQ���� � ��������ELOJL� LoHULNOL�����
�������� ELOLPVHO� LoHULNOL� YH� �� ������� KDVWD� GHQH\LPLQL�
LoHUPHNWH\GL�� 5HWLQD� GHNROPDQÕ� WLSOHULQH� J|UH� EDNWÕ÷ÕPÕ]�
]DPDQ������������YLGHRGD�\ÕUWÕNOÕ�UHWLQD�GHNROPDQÕ�����������
YLGHRGD� WUDNVL\RQHO� UHWLQD� GHNROPDQÕ� YH� �� ������� YLGHRGD�
W�P�UHWLQD�GHNROPDQÕ�WLSOHULQGHQ�EDKVHWPLúWL��6DGHFH�HNVXGD-
WLI�UHWLQD�GHNROPDQÕ�KDNNÕQGD�ELOJL�YHUHQ�YLGHR�EXOXQPDPDN-
WD\GÕ��$\UÕFD� ��� �������� YLGHRGD� NOLQLN� ELOJL�� ��� ��������
YLGHRGD�WHGDYL�VHoHQHNOHUL�YH������������YLGHRGD�KHU�LNLVLQ-
GHQ�GH�EDKVHGLOGL÷LQL�J|UG�N��YLGHR�LoHULNOHULQH�J|UH�YHULOH-
ULQ�DQDOL]L�7DEOR�,,¶GH�|]HWOHQGL��6DGHFH�WHGDYLGHQ�EDKVHGHQ�
YLGHRODU�GL÷HU�JUXSODUOD�NÕ\DVODQGÕ÷ÕQGD�J|U�QW�OHPH�VD\ÕVÕ�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� G�ú�N� EXOGXN� �S� � ��������+HP�
NOLQLN�KHP�GH�WHGDYLGHQ�EDKVHGHQ�YLGHRODUGD�LVH�',6&(51��
..6�YH�NXOODQÕúOÕOÕN�SXDQODUÕQÕQ� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�
\�NVHN�ROGX÷XQX�J|UG�N��S�����������

Tablo II: 9LGHRODUÕQ�LoHULNOHULQH�J|UH�DQDOL]L�

9LGHRODUÕ�\RUXPOD\DQODU�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�
ELU� X\XP� PHYFXWWX� YH� \RUXPFXODU� DUDVÕQGDNL� X\XP� J�F��
������ �NDSSD� VNRUX�� ������� RODUDN� EXOXQGX�� 9LGHRODUÕ�
\�NOH\HQ�ND\QDNODU�NOLQLV\HQ�YH�NOLQLV\HQ�ROPD\DQ�RODUDN�LNL�
D\UÕ�JUXSWD�GH÷HUOHQGLULOGL�YH�YHULOHU�7DEOR�,,,¶GH�|]HWOHQGL��

Tablo III: 9LGHRODUÕQ�\�NOH\HQ�ND\QD÷D�J|UH�DQDOL]L�

.OLQLV\HQOHU� WDUDIÕQGDQ� \�NOHQHQ� YLGHRODUÕQ� SXDQODPDODUÕ�
NOLQLV\HQ� ROPD\DQODUOD� NÕ\DVODQGÕ÷ÕQGD� GDKD� \�NVHNWL��
-$0$�YH�..6�GH�EX�\�NVHNOL÷LQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�
ROGX÷XQX� J|UG�N� �S� �� ������� S�  � ������� VÕUDVÕ\OD��� 'L÷HU�
SDUDPHWUHOHUGH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUN�L]OHQPHGL�
9HULOHULQ�NRUHODV\RQ�DQDOL]L�7DEOR�,9¶WH�J|VWHULOGL��3XDQODPD�
VLVWHPOHUL�DUDVÕQGD�ELUELUL\OH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�J�oO��
SR]LWLI� NRUHODV\RQ� VDSWDQGÕ� �S� �� �������� ',6&(51�� ..6��
NXOODQÕúOÕOÕN�SXDQODUÕ�GD�EHQ]HU�úHNLOGH�EH÷HQL��EH÷HQPHPH��
\RUXP�VD\ÕODUÕ�YH�J�QO�N�J|U�QW�OHPH�RUDQÕ� LOH� LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� SR]LWLI� NRUHODV\RQ� J|VWHUGL��9LGHR� X]XQOX÷X�
GD�W�P�SXDQODPD�VLVWHPOHUL�YH�EH÷HQL�VD\ÕVÕ� LOH� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�SR]LWLI�NRUHODV\RQ�J|VWHUGL��

Tablo IV: 3XDQODPD�VLVWHPOHUL�YH�YLGHR�SDUDPHWUHOHUL�LOH�DUDVÕQGDNL�
�����������������NRUHODV\RQ�DQDOL]L�

<):<1̪5)
*HoPLúWH�� KDVWDODUÕQ� ELOJL� DODELOHFHNOHUL� WHN� ND\QDN� oR÷XQ-
OXNOD� VD÷OÕN� SURIHV\RQHOOHUL\GL�� *�Q�P�]GH� N�UHVHO� RODUDN�
LQWHUQHW�NXOODQÕPÕ�JLGHUHN�\D\JÕQODúPDNWD��EXQXQ�VRQXFXQGD�
VD÷OÕN� DODQÕQGDNL� ELOJLOHUH� HULúPHN� LoLQ� YLGHR� SD\ODúÕP�
VLWHOHULQLQ�YH�VRV\DO�PHG\D�SODWIRUPODUÕQÕQ�NXOODQÕPÕ�JLGHUHN�
DUWPDNWDGÕU� ����� ���� ����� dHYULPLoL� ELOJL� ND\QDNODUÕQÕQ�
NXOODQÕOPDVÕ� \D\JÕQODúWÕNoD�� LoHULNOHULQLQ� NDOLWHVLQLQ� GH÷HU-
OHQGLULOPHVLQLQ�|QHPL�DUWPDNWDGÕU��<RX7XEH�NHQGLQL�V�UHNOL�
J�QFHOOH\HQ�� NROD\� HULúLP� VD÷OD\DQ�� NXOODQÕFÕ� VD\ÕVÕ� V�UHNOL�
DUWDQ�ELU��FUHWVL]�YLGHR�SD\ODúÕP�SODWIRUPXGXU��%LOJL�HGLQPH�
DPDoOÕ�<RX7XEH� NXOODQÕPÕQÕQ� DUWPDVÕ�� YLGHRODUÕQ� NDOLWH� YH�
LoHULNOHULQLQ� GH÷HUOHQGLUPHVL� LKWL\DFÕQÕ� GR÷XUPXúWXU�� /LWHU-
DW�UGH� VRQ�\ÕOODUGD�<RX7XEH�YLGHR� LoHULNOHULQLQ�GH÷HUOHQGL-
ULOGL÷L�ELUoRN�oDOÕúPD�EXOXQPDNWDGÕU��
'DKD�|QFH�\DSÕOPÕú�oDOÕúPDODUGD�\Dú�DUDOÕ÷Õ��HWQLN�N|NHQ�YH�
FR÷UDILN� GXUXPD� ED÷OÕ� RODUDN� GH÷LúPHNOH� ELUOLNWH� UHWLQD�
GHNROPDQÕ� J|U�OPH� VÕNOÕ÷Õ� ������ ������ �� ������� ROGX÷X�
ELOGLULOPLúWLU��g]HOOLNOH�\ÕUWÕNOÕ�UHWLQD�GHNROPDQÕ�|QHPOL�J|]�
DFLOOHULQGHQ� ELULGLU�� <ÕUWÕNOÕ� UHWLQD� GHNROPDQÕQGD� WDQÕ� LOH�
WHGDYL�DUDVÕQGD�JHoHQ�V�UHQLQ�J|UVHO�SURJQR]��]HULQH�HWNLVL�
E�\�NW�U� ����� +DVWDODUÕQ� E�\�N� ELU� NÕVPÕ� ELULQFL� EDVDPDN�
VD÷OÕN� KL]PHWOHULQH�� DLOH� KHNLPOHULQH� YH� DFLO� VHUYLVOHUH�
EDúYXUPDNWDGÕUODU�� 'ROD\ÕVÕ\OD� UHWLQD� GHNROPDQÕ� VDGHFH�
RIWDOPRORJODUÕ� GH÷LO�� ELULQFL� EDVDPDNWD� oDOÕúDQ� W�P� VD÷OÕN�
oDOÕúDQODUÕQÕQ� GD� oDOÕúPD� DODQÕQD� JLUPHNWHGLU��%LOJL� HGLQPH�
DPDoOÕ�<RXWXEH¶X� KDVWDODUÕQ� \DQÕ� VÕUD� VD÷OÕN� oDOÕúDQODUÕ� GD�
NXOODQPDNWDGÕU�� 'ROD\ÕVÕ\OD� EX� YLGHRODUÕQ� LoHULNOHUL� YH�
NDOLWHOHULQLQ� |QHPL� DUWPDNWDGÕU�� dDOÕúPDPÕ]GD� YLGHRODUÕ�
\�NOH\HQ� ND\QDNODUD� EDNWÕ÷ÕPÕ]� ]DPDQ� ������ RUDQGD�
NOLQLV\HQOHU� WDUDIÕQGDQ� \�NOHQGL÷LQL� J|UPHNWH\L]�� |QFHNL�
\DSÕODQ�oDOÕúPDODUGD�GD�EHOLUWLOGL÷L��]HUH�NOLQLV\HQOHU�WDUDIÕQ-
GDQ� \�NOHQHQ� YLGHRODUÕQ� VD\ÕVÕ� DUWÕNoD� LoHULNOHULQ� J�YHQLO-
LUOL÷L�YH�NDOLWHVL�DUWPDNWDGÕU�����������

9LGHR� LoHULNOHULQLQ� NDOLWHVLQL� YH� J�YHQLOLUOL÷LQL� |OoPHN� LoLQ�
OLWHUDW�UGH�ELUoRN�IDUNOÕ�SXDQODPD�VLVWHPL�WDQÕPODQPÕúWÕU������
�����dDOÕúPDPÕ]GD�',6&(51��-$0$��..6�YH�NXOODQÕúOÕOÕN�
SXDQODPD� VLVWHPOHULQL� NXOODQGÕN� YH� RUWDODPD� GH÷HUOHUL�
VÕUDVÕ\OD��������������������������������������YH�������������
ROGX÷XQX�J|UG�N��%X�SXDQ�GH÷HUOHUL�UHWLQD�GHNROPDQÕ�YLGHR-
ODUÕQÕQ� J|UHFHOL� NDOLWHOL� ROGX÷XQX� J|VWHUPHNWHGLU�� 'DKD�
|QFHNL�\DSÕODQ� oDOÕúPDODUGD�GD�RUDQODU�EHQ]HU�EXOXQPXúWXU�
����� ���� �����$\UÕFD� YHULOHUL� YLGHRODUÕ� \�NOH\HQ� ND\QDNODUD�
J|UH�NOLQLV\HQ�YH�NOLQLV\HQ�ROPD\DQ�RODUDN�VÕQÕIODQGÕUÕODUDN�
LQFHOHQGL÷LPL]GH�NOLQLV\HQOHU�WDUDIÕQGDQ�\�NOHQHQ�YLGHRODUÕQ�
',6&(51��-$0$��..6�YH�NXOODQÕúOÕOÕN�SXDQODUÕQÕQ�\�NVHN�
ROGX÷XQX� -$0$� YH� ..6� SXDQODUÕQGDNL� EX� \�NVHNOL÷LQ�
LVWDWLVWLNVHO�ELU�IDUN�\DUDWWÕ÷ÕQÕ�GD�J|UPHNWH\L]��%X�\�NVHNOLN�
GDKD�|QFHNL�\DSÕODQ�oDOÕúPDODUOD�GD�GHVWHNOHQPHNWHGLU� �����
�����ø]OH\LFLOHULQ�GDKD�NDOLWHOL�YH�GR÷UX�ELOJLOHUH�XODúPDVÕ�LoLQ�
VD÷OÕN� SURIHV\RQHOOHULQLQ� YLGHR� SD\ODúÕP� SODWIRUPODUÕQD�
YLGHR� \�NOHPHVL� NRQXVXQGD� PRWLYH� YH� WHúYLN� HGLOPHOHUL�
|QHP�DU]�HWPHNWHGLU��
dDOÕúPDPÕ]GD���� ��������YLGHRGD�NOLQLN�ELOJL�� ��� ��������
YLGHRGD�WHGDYL�VHoHQHNOHUL�YH������������YLGHRGD�KHU�LNLVLQ-
GHQ� GH� EDKVHGLOGL÷LQL� J|UG�N�� 6DGHFH� WHGDYLGHQ� EDKVHGHQ�
YLGHRODUÕQ�J|U�QW�OHPH�VD\ÕVÕ�NOLQLN�YH�KHU�LNLVLQGHQ�EDKVHG-

HQ�YLGHRODUD�NÕ\DVOD�oRN�GDKD�G�ú�NW���%X�GD�EL]H�L]OH\LFLOH-
ULQ� YLGHRODUÕ� GDKD� oRN� NOLQLN� KDNNÕQGD� ELOJL� DOPD� DPDoOÕ�
L]OHGLNOHULQL�G�ú�QG�UG���$\UÕFD�VDGHFH�NOLQLN�KDNNÕQGD�ELOJL�
YHUHQ� YLGHRODUÕQ� ',6&(51�� ..6� YH� NXOODQÕúOÕOÕN� SXDQODUÕ�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� G�ú�NW��� 7HGDYLGHQ� EDKVHGHQ�
YLGHRODU��NOLQLNWHQ�EDKVHGHQ�YLGHRODUD�NÕ\DVOD�GDKD�oRN�L]OHQ-
PHVLQH� UD÷PHQ�� LoHULN� NDOLWHVLQL� J|VWHUHQ� SXDQODUÕQ� GDKD�
G�ú�N�ROGX÷XQX�J|UG�N��
9LGHRODUÕQ� J|U�QW�OHPH� VD\ÕODUÕ� SRS�ODULWHVLQL�� J�QO�N�
J|U�QW�OHPH� RUDQODUÕ� LVH� J�QFHOOL÷LQL� J|VWHUPHNWHGLU� ������
%L]LP� oDOÕúPDPÕ]GD� NOLQLV\HQ� ROPD\DQODU� WDUDIÕQGDQ�
\�NOHQHQ�YLGHRODUÕQ�J|U�QW�OHPH��EH÷HQL�VD\ÕODUÕ�YH�J�QO�N�
J|U�QW�OHPH� RUDQODUÕ� J|UHFHOL� \�NVHN� EXOXQGX�� )DNDW� EX�
SDUDPHWUHOHU� YLGHRODUÕ� \�NOH\HQ� ND\QDNODU� WDUDIÕQGDQ�
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NXOODQÕODUDN�KHVDSODQGÕ��7�P�YLGHRODU�NXOODQÕúOÕOÕN�SXDQODUÕ��
N�UHVHO�NDOLWH�SXDQODUÕ� �..6���',6&(51�YH�-RXUQDO�RI� WKH�
$PHULFDQ�0HGLFDO�$VVRFLDWLRQ� �-$0$��SXDQODUÕ�GD�ND\GH��
GLOGL���������

',6&(51�SXDQODPD�VLVWHPL��o�E|O�PGHQ�ROXúPDNWDGÕU��KHU�
E|O�P�NHQGL� LoLQGH��¶GHQ��¶H�NDGDU�SXDQODQDQ��� VRUX� LoHU��
PHNWHGLU��3XDQODPD�������DUDVÕQGD�YH���NDWHJRULGH�VÕQÕIODQ-
PDNWDGÕU��0�NHPPHO� ���±���SXDQ��� L\L� ���±���SXDQ��� RUWD�
���±���SXDQ���]D\ÕI����±���SXDQ���YH�oRN�]D\ÕI����±���SXDQ��
�����

-$0$�SXDQODPD�VLVWHPL�����RODUDN�SXDQODQDQ�G|UW�NULWHULQ�
GH÷HUOHQGLULOGL÷L� �\D]DUODU�� UHIHUDQV� YH� ND\QDNODU�� ILQDQVDO�
GHVWHN�YH�J�QFHOOLN�����SXDQÕQ�HQ�\�NVHN�NDOLWH\L�J|VWHUGL÷L�
LQWHUQHWWHNL� VD÷OÕN� ND\QDNODUÕQÕQ� J�YHQLUOL÷LQL� |OoPHN� LoLQ�
NXOODQÕODQ�ELU�SXDQODPD�VLVWHPLGLU�������..6�LVH�����RODUDN�
SXDQODQDQ� WRSODP� �� VRUXGDQ� ROXúDQ� YH� �¶LQ� P�NHPPHO�
NDOLWH\L�J|VWHUGL÷L�YLGHRODUÕQ�H÷LWLFLOL÷L��ELOJL�DNÕúÕ��NXOODQÕP�
NROD\OÕ÷Õ�YH�NDOLWHVLQL�GH÷HUOHQGLUPHN� LoLQ�NXOODQÕOPDNWDGÕU�
������ %HQ]HU� úHNLOGH� NXOODQÕúOÕOÕN� SXDQÕQGD� GD� WDQÕPÕ��
HQGLNDV\RQX�� LOJLOL� SURVHG�U�� NRPSOLNDV\RQ� YH�
SURJQR]�VD÷NDOÕP�GH÷HUOHQGLULOPHNWH�YH�����RODUDN�SXDQODQ-
PDNWDGÕU������SXDQ�DODQ�YLGHRODU�KDVWDOÕN�KDNNÕQGD�HQ�L\L�YH�
GR÷UX�ELOJL\L�YHUGL÷LQL�J|VWHUPHNWHGLU������

ʈ[\I\Q[\QS[MT�)VITQb
øVWDWLVWLNVHO� DQDOL]�� ,%0� 6366�� YHUVL\RQ� ����� �6366� ,QF���
,/�86$�� \D]ÕOÕPÕ� NXOODQÕODUDN� \DSÕOGÕ�� gUQHNOHPL� WDQÕPOD-
PDN�LoLQ�WDQÕPOD\ÕFÕ�LVWDWLVWLNOHU�RUWDODPD���VWDQGDUW�VDSPD��
QLWHO�YHULOHU�IUHNDQV�YH�\�]GH�RODUDN�LIDGH�HGLOGL��1RUPDOOLN��
.ROPRJRURY�6PLUQRY� WHVWL� NXOODQÕODUDN� WHVW� HGLOGL�� QRUPDO�
GD÷ÕOÕP�J|VWHUHQ�YHULOHUH�ED÷ÕPVÕ]�|UQHNOHP�W� WHVWL��QRUPDO�
GD÷ÕOÕP� J|VWHUPH\HQ� YHULOHUH�0DQQ�:KLWQH\�8� WHVWL� X\JX-
ODQGÕ��'H÷LúNHQOHU�DUDVÕQGDNL�LOLúNLOHUL�LQFHOHPHN�LoLQ�6SHDU-
PDQ� NRUHODV\RQ� NDWVD\ÕVÕ� WHVWL� NXOODQÕOGÕ�� 6RQXoODU� ����
J�YHQ� DUDOÕ÷ÕQGD� GH÷HUOHQGLULOGL� YH� ����
WHQ� N�o�N� W�P� S�
GH÷HUOHUL�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�NDEXO�HGLOGL��7�P�VD\ÕVDO�
YHULOHU� LoLQ� LNL� ED÷ÕPVÕ]� \RUXPFXQXQ� GH÷HUOHQGLUPHOHULQLQ�
RUWDODPDVÕ�DOÕQGÕ�YH�DUDODUÕQGDNL�X\XPX�GH÷HUOHQGLUPHN�LoLQ�
NDSSD�NDWVD\ÕVÕ�NXOODQÕOGÕ�

BULGULAR
øON�����YLGHRGDQ����YLGHR�oDOÕúPD\D�GDKLO�HGLOGL�� øQJLOL]FH�
GÕúÕQGD� EDúND� GLOGH� RODQ� YH� WHNUDUODQDQ� WRSODP� ��� YLGHR�
oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ��dDOÕúPD\D�GDKLO�HGLOHQ����YLGHR� LoLQ�
WDQÕPOD\ÕFÕ�YHULOHU�7DEOR�,�GH�|]HWOHQPLúWLU�

'H÷HUOHQGLUPH\H�DOGÕ÷ÕPÕ]����YLGHRQXQ�\�NOHQGL÷L��ONHOHU��
�����������YLGHR�$PHULND�%LUOHúLN�'HYOHWL�������������YLGHR�
+LQGLVWDQ�����������YLGHR�%UH]LO\D���������YLGHR�øQJLOWHUH����
������� YLGHR�$OPDQ\D�� �� ������� YLGHR� GL÷HU� �ONHOHUGHQGL�
�$YXVWUDO\D�� øVYLoUH�� 3RUWHNL]�� %LUOHúLN� $UDS� (PLUOLNOHUL��
0ÕVÕU���<�NOH\HQ� ND\QDNODUD� EDNWÕ÷ÕPÕ]� ]DPDQ���� ��������
YLGHR� VD÷OÕN� NDQDOÕ�� ��� �������� YLGHR� NOLQLV\HQ� YH� ���
�������� YLGHR� |]HO� YH\D� GHYOHW� �QLYHUVLWHVL� WDUDIÕQGDQ�
\�NOHQPLúWL��+DVWDODU�WDUDIÕQGDQ�\�NOHQHQ�KHUKDQJL�ELU�YLGHR�
EXOXQPDPDNWD\GÕ��9LGHRODUÕQ���� � ��������ELOJL� LoHULNOL�����
�������� ELOLPVHO� LoHULNOL� YH� �� ������� KDVWD� GHQH\LPLQL�
LoHUPHNWH\GL�� 5HWLQD� GHNROPDQÕ� WLSOHULQH� J|UH� EDNWÕ÷ÕPÕ]�
]DPDQ������������YLGHRGD�\ÕUWÕNOÕ�UHWLQD�GHNROPDQÕ�����������
YLGHRGD� WUDNVL\RQHO� UHWLQD� GHNROPDQÕ� YH� �� ������� YLGHRGD�
W�P�UHWLQD�GHNROPDQÕ�WLSOHULQGHQ�EDKVHWPLúWL��6DGHFH�HNVXGD-
WLI�UHWLQD�GHNROPDQÕ�KDNNÕQGD�ELOJL�YHUHQ�YLGHR�EXOXQPDPDN-
WD\GÕ��$\UÕFD� ��� �������� YLGHRGD� NOLQLN� ELOJL�� ��� ��������
YLGHRGD�WHGDYL�VHoHQHNOHUL�YH������������YLGHRGD�KHU�LNLVLQ-
GHQ�GH�EDKVHGLOGL÷LQL�J|UG�N��YLGHR�LoHULNOHULQH�J|UH�YHULOH-
ULQ�DQDOL]L�7DEOR�,,¶GH�|]HWOHQGL��6DGHFH�WHGDYLGHQ�EDKVHGHQ�
YLGHRODU�GL÷HU�JUXSODUOD�NÕ\DVODQGÕ÷ÕQGD�J|U�QW�OHPH�VD\ÕVÕ�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� G�ú�N� EXOGXN� �S� � ��������+HP�
NOLQLN�KHP�GH�WHGDYLGHQ�EDKVHGHQ�YLGHRODUGD�LVH�',6&(51��
..6�YH�NXOODQÕúOÕOÕN�SXDQODUÕQÕQ� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�
\�NVHN�ROGX÷XQX�J|UG�N��S�����������

Tablo II: 9LGHRODUÕQ�LoHULNOHULQH�J|UH�DQDOL]L�

9LGHRODUÕ�\RUXPOD\DQODU�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�
ELU� X\XP� PHYFXWWX� YH� \RUXPFXODU� DUDVÕQGDNL� X\XP� J�F��
������ �NDSSD� VNRUX�� ������� RODUDN� EXOXQGX�� 9LGHRODUÕ�
\�NOH\HQ�ND\QDNODU�NOLQLV\HQ�YH�NOLQLV\HQ�ROPD\DQ�RODUDN�LNL�
D\UÕ�JUXSWD�GH÷HUOHQGLULOGL�YH�YHULOHU�7DEOR�,,,¶GH�|]HWOHQGL��

Tablo III: 9LGHRODUÕQ�\�NOH\HQ�ND\QD÷D�J|UH�DQDOL]L�

.OLQLV\HQOHU� WDUDIÕQGDQ� \�NOHQHQ� YLGHRODUÕQ� SXDQODPDODUÕ�
NOLQLV\HQ� ROPD\DQODUOD� NÕ\DVODQGÕ÷ÕQGD� GDKD� \�NVHNWL��
-$0$�YH�..6�GH�EX�\�NVHNOL÷LQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�
ROGX÷XQX� J|UG�N� �S� �� ������� S�  � ������� VÕUDVÕ\OD��� 'L÷HU�
SDUDPHWUHOHUGH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUN�L]OHQPHGL�
9HULOHULQ�NRUHODV\RQ�DQDOL]L�7DEOR�,9¶WH�J|VWHULOGL��3XDQODPD�
VLVWHPOHUL�DUDVÕQGD�ELUELUL\OH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�J�oO��
SR]LWLI� NRUHODV\RQ� VDSWDQGÕ� �S� �� �������� ',6&(51�� ..6��
NXOODQÕúOÕOÕN�SXDQODUÕ�GD�EHQ]HU�úHNLOGH�EH÷HQL��EH÷HQPHPH��
\RUXP�VD\ÕODUÕ�YH�J�QO�N�J|U�QW�OHPH�RUDQÕ� LOH� LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� SR]LWLI� NRUHODV\RQ� J|VWHUGL��9LGHR� X]XQOX÷X�
GD�W�P�SXDQODPD�VLVWHPOHUL�YH�EH÷HQL�VD\ÕVÕ� LOH� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�SR]LWLI�NRUHODV\RQ�J|VWHUGL��

Tablo IV: 3XDQODPD�VLVWHPOHUL�YH�YLGHR�SDUDPHWUHOHUL�LOH�DUDVÕQGDNL�
�����������������NRUHODV\RQ�DQDOL]L�

<):<1̪5)
*HoPLúWH�� KDVWDODUÕQ� ELOJL� DODELOHFHNOHUL� WHN� ND\QDN� oR÷XQ-
OXNOD� VD÷OÕN� SURIHV\RQHOOHUL\GL�� *�Q�P�]GH� N�UHVHO� RODUDN�
LQWHUQHW�NXOODQÕPÕ�JLGHUHN�\D\JÕQODúPDNWD��EXQXQ�VRQXFXQGD�
VD÷OÕN� DODQÕQGDNL� ELOJLOHUH� HULúPHN� LoLQ� YLGHR� SD\ODúÕP�
VLWHOHULQLQ�YH�VRV\DO�PHG\D�SODWIRUPODUÕQÕQ�NXOODQÕPÕ�JLGHUHN�
DUWPDNWDGÕU� ����� ���� ����� dHYULPLoL� ELOJL� ND\QDNODUÕQÕQ�
NXOODQÕOPDVÕ� \D\JÕQODúWÕNoD�� LoHULNOHULQLQ� NDOLWHVLQLQ� GH÷HU-
OHQGLULOPHVLQLQ�|QHPL�DUWPDNWDGÕU��<RX7XEH�NHQGLQL�V�UHNOL�
J�QFHOOH\HQ�� NROD\� HULúLP� VD÷OD\DQ�� NXOODQÕFÕ� VD\ÕVÕ� V�UHNOL�
DUWDQ�ELU��FUHWVL]�YLGHR�SD\ODúÕP�SODWIRUPXGXU��%LOJL�HGLQPH�
DPDoOÕ�<RX7XEH� NXOODQÕPÕQÕQ� DUWPDVÕ�� YLGHRODUÕQ� NDOLWH� YH�
LoHULNOHULQLQ� GH÷HUOHQGLUPHVL� LKWL\DFÕQÕ� GR÷XUPXúWXU�� /LWHU-
DW�UGH� VRQ�\ÕOODUGD�<RX7XEH�YLGHR� LoHULNOHULQLQ�GH÷HUOHQGL-
ULOGL÷L�ELUoRN�oDOÕúPD�EXOXQPDNWDGÕU��
'DKD�|QFH�\DSÕOPÕú�oDOÕúPDODUGD�\Dú�DUDOÕ÷Õ��HWQLN�N|NHQ�YH�
FR÷UDILN� GXUXPD� ED÷OÕ� RODUDN� GH÷LúPHNOH� ELUOLNWH� UHWLQD�
GHNROPDQÕ� J|U�OPH� VÕNOÕ÷Õ� ������ ������ �� ������� ROGX÷X�
ELOGLULOPLúWLU��g]HOOLNOH�\ÕUWÕNOÕ�UHWLQD�GHNROPDQÕ�|QHPOL�J|]�
DFLOOHULQGHQ� ELULGLU�� <ÕUWÕNOÕ� UHWLQD� GHNROPDQÕQGD� WDQÕ� LOH�
WHGDYL�DUDVÕQGD�JHoHQ�V�UHQLQ�J|UVHO�SURJQR]��]HULQH�HWNLVL�
E�\�NW�U� ����� +DVWDODUÕQ� E�\�N� ELU� NÕVPÕ� ELULQFL� EDVDPDN�
VD÷OÕN� KL]PHWOHULQH�� DLOH� KHNLPOHULQH� YH� DFLO� VHUYLVOHUH�
EDúYXUPDNWDGÕUODU�� 'ROD\ÕVÕ\OD� UHWLQD� GHNROPDQÕ� VDGHFH�
RIWDOPRORJODUÕ� GH÷LO�� ELULQFL� EDVDPDNWD� oDOÕúDQ� W�P� VD÷OÕN�
oDOÕúDQODUÕQÕQ� GD� oDOÕúPD� DODQÕQD� JLUPHNWHGLU��%LOJL� HGLQPH�
DPDoOÕ�<RXWXEH¶X� KDVWDODUÕQ� \DQÕ� VÕUD� VD÷OÕN� oDOÕúDQODUÕ� GD�
NXOODQPDNWDGÕU�� 'ROD\ÕVÕ\OD� EX� YLGHRODUÕQ� LoHULNOHUL� YH�
NDOLWHOHULQLQ� |QHPL� DUWPDNWDGÕU�� dDOÕúPDPÕ]GD� YLGHRODUÕ�
\�NOH\HQ� ND\QDNODUD� EDNWÕ÷ÕPÕ]� ]DPDQ� ������ RUDQGD�
NOLQLV\HQOHU� WDUDIÕQGDQ� \�NOHQGL÷LQL� J|UPHNWH\L]�� |QFHNL�
\DSÕODQ�oDOÕúPDODUGD�GD�EHOLUWLOGL÷L��]HUH�NOLQLV\HQOHU�WDUDIÕQ-
GDQ� \�NOHQHQ� YLGHRODUÕQ� VD\ÕVÕ� DUWÕNoD� LoHULNOHULQ� J�YHQLO-
LUOL÷L�YH�NDOLWHVL�DUWPDNWDGÕU�����������

9LGHR� LoHULNOHULQLQ� NDOLWHVLQL� YH� J�YHQLOLUOL÷LQL� |OoPHN� LoLQ�
OLWHUDW�UGH�ELUoRN�IDUNOÕ�SXDQODPD�VLVWHPL�WDQÕPODQPÕúWÕU������
�����dDOÕúPDPÕ]GD�',6&(51��-$0$��..6�YH�NXOODQÕúOÕOÕN�
SXDQODPD� VLVWHPOHULQL� NXOODQGÕN� YH� RUWDODPD� GH÷HUOHUL�
VÕUDVÕ\OD��������������������������������������YH�������������
ROGX÷XQX�J|UG�N��%X�SXDQ�GH÷HUOHUL�UHWLQD�GHNROPDQÕ�YLGHR-
ODUÕQÕQ� J|UHFHOL� NDOLWHOL� ROGX÷XQX� J|VWHUPHNWHGLU�� 'DKD�
|QFHNL�\DSÕODQ� oDOÕúPDODUGD�GD�RUDQODU�EHQ]HU�EXOXQPXúWXU�
����� ���� �����$\UÕFD� YHULOHUL� YLGHRODUÕ� \�NOH\HQ� ND\QDNODUD�
J|UH�NOLQLV\HQ�YH�NOLQLV\HQ�ROPD\DQ�RODUDN�VÕQÕIODQGÕUÕODUDN�
LQFHOHQGL÷LPL]GH�NOLQLV\HQOHU�WDUDIÕQGDQ�\�NOHQHQ�YLGHRODUÕQ�
',6&(51��-$0$��..6�YH�NXOODQÕúOÕOÕN�SXDQODUÕQÕQ�\�NVHN�
ROGX÷XQX� -$0$� YH� ..6� SXDQODUÕQGDNL� EX� \�NVHNOL÷LQ�
LVWDWLVWLNVHO�ELU�IDUN�\DUDWWÕ÷ÕQÕ�GD�J|UPHNWH\L]��%X�\�NVHNOLN�
GDKD�|QFHNL�\DSÕODQ�oDOÕúPDODUOD�GD�GHVWHNOHQPHNWHGLU� �����
�����ø]OH\LFLOHULQ�GDKD�NDOLWHOL�YH�GR÷UX�ELOJLOHUH�XODúPDVÕ�LoLQ�
VD÷OÕN� SURIHV\RQHOOHULQLQ� YLGHR� SD\ODúÕP� SODWIRUPODUÕQD�
YLGHR� \�NOHPHVL� NRQXVXQGD� PRWLYH� YH� WHúYLN� HGLOPHOHUL�
|QHP�DU]�HWPHNWHGLU��
dDOÕúPDPÕ]GD���� ��������YLGHRGD�NOLQLN�ELOJL�� ��� ��������
YLGHRGD�WHGDYL�VHoHQHNOHUL�YH������������YLGHRGD�KHU�LNLVLQ-
GHQ� GH� EDKVHGLOGL÷LQL� J|UG�N�� 6DGHFH� WHGDYLGHQ� EDKVHGHQ�
YLGHRODUÕQ�J|U�QW�OHPH�VD\ÕVÕ�NOLQLN�YH�KHU�LNLVLQGHQ�EDKVHG-

HQ�YLGHRODUD�NÕ\DVOD�oRN�GDKD�G�ú�NW���%X�GD�EL]H�L]OH\LFLOH-
ULQ� YLGHRODUÕ� GDKD� oRN� NOLQLN� KDNNÕQGD� ELOJL� DOPD� DPDoOÕ�
L]OHGLNOHULQL�G�ú�QG�UG���$\UÕFD�VDGHFH�NOLQLN�KDNNÕQGD�ELOJL�
YHUHQ� YLGHRODUÕQ� ',6&(51�� ..6� YH� NXOODQÕúOÕOÕN� SXDQODUÕ�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� G�ú�NW��� 7HGDYLGHQ� EDKVHGHQ�
YLGHRODU��NOLQLNWHQ�EDKVHGHQ�YLGHRODUD�NÕ\DVOD�GDKD�oRN�L]OHQ-
PHVLQH� UD÷PHQ�� LoHULN� NDOLWHVLQL� J|VWHUHQ� SXDQODUÕQ� GDKD�
G�ú�N�ROGX÷XQX�J|UG�N��
9LGHRODUÕQ� J|U�QW�OHPH� VD\ÕODUÕ� SRS�ODULWHVLQL�� J�QO�N�
J|U�QW�OHPH� RUDQODUÕ� LVH� J�QFHOOL÷LQL� J|VWHUPHNWHGLU� ������
%L]LP� oDOÕúPDPÕ]GD� NOLQLV\HQ� ROPD\DQODU� WDUDIÕQGDQ�
\�NOHQHQ�YLGHRODUÕQ�J|U�QW�OHPH��EH÷HQL�VD\ÕODUÕ�YH�J�QO�N�
J|U�QW�OHPH� RUDQODUÕ� J|UHFHOL� \�NVHN� EXOXQGX�� )DNDW� EX�
SDUDPHWUHOHU� YLGHRODUÕ� \�NOH\HQ� ND\QDNODU� WDUDIÕQGDQ�
NROD\OÕNOD�PDQLS�OH� HGLOHELOPHNWHGLU��/LWHUDW�UGH�EX�YHULOHU�
DUDVÕQGD�\DSÕODFDN�RODQ�NRUHODV\RQ�DQDOL]LQLQ�GDKD�REMHNWLI�
YHULOHU� VXQDELOHFH÷L� J|VWHULOPLúWLU� ������ .RUHODV\RQ� DQDOL]L�
LQFHOHQGL÷LQGH� J�QO�N� J|U�QW�OHPH� RUDQODUÕ� LOH� EH÷HQL��
EH÷HQPHPH�� \RUXP� VD\ÕODUÕ� DUDVÕQGD� J�oO�� ELU� SR]LWLI�
NRUHODV\RQ�ROGX÷XQX�J|UG�N�

%X� oDOÕúPDQÕQ� ED]Õ� VÕQÕUODPDODUÕ� PHYFXWWXU�� dDOÕúPDGD�
VDGHFH�øQJLOL]FH�YLGHRODU�GH÷HUOHQGLULOPLúWLU��GL÷HU�GLOOHUGHNL�
YLGHR�VD\ÕODUÕ�D]�ROPDVÕQD�UD÷PHQ�W�P�YLGHRODUÕQ�GH÷HUOHQGL-
ULOPHVL� VRQXoODUÕQ� GDKD� REMHNWLI� ROPDVÕQÕ� VD÷OD\DELOLU��
<RXWXEH� LQWHUDNWLI� ELU� YLGHR� SD\ODúÕP� SODWIRUPXGXU��
GROD\ÕVÕ\OD� \�NOHQHQ� YLGHRODUÕQ� \HQLGHQ� G�]HQOHQPHVL��
VLOLQPHVL� YH\D� \HQL� YLGHRODUÕQ� \�NOHQPHVL� LOH� VRQXoODU�
GH÷LúHELOLU�� $\UÕFD� DUDPD� DQDKWDU� NHOLPHVLQLQ� \D]ÕOÕPÕ� YH�
\D]ÕOGÕ÷Õ�FR÷UDILN�E|OJH\H��DUDPD�\DSDQ�NLúLQLQ�HVNL�DUDPD�
JHoPLúL�GH�oÕNDQ�YLGHRODUÕQ�VÕUDODPDVÕQÕ�HWNLOHPHNWHGLU��7�P�
EX� VÕQÕUODPDODUD� UD÷PHQ� YLGHRODUÕQ� LNL� IDUNOÕ� RIWDOPRORJ�
WDUDIÕQGDQ� LQFHOHQPHVL� YH� DUDODUÕQGDNL� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ� J�oO�� ELU� NRUHODV\RQ� EXOXQPDVÕ� YHULOHUL� GH÷HUOL�
NÕOPDNWDGÕU��$\UÕFD�YLGHRODUÕ�NOLQLN�YH�FHUUDKL�ELOJL�LoHUL÷LQH�
J|UH�D\UÕ�D\UÕ�GH÷HUOHQGLULOPHVL�EX�oDOÕúPDQÕQ�IDUNOÕOÕ÷ÕGÕU��

SONUÇ
6RQXo�RODUDN��<RX7XEH�LQVDQODUÕQ�ELOJL�DOPDN�DPDoOÕ�\D\JÕQ�
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PDN�LoLQ�WDQÕPOD\ÕFÕ�LVWDWLVWLNOHU�RUWDODPD���VWDQGDUW�VDSPD��
QLWHO�YHULOHU�IUHNDQV�YH�\�]GH�RODUDN�LIDGH�HGLOGL��1RUPDOOLN��
.ROPRJRURY�6PLUQRY� WHVWL� NXOODQÕODUDN� WHVW� HGLOGL�� QRUPDO�
GD÷ÕOÕP�J|VWHUHQ�YHULOHUH�ED÷ÕPVÕ]�|UQHNOHP�W� WHVWL��QRUPDO�
GD÷ÕOÕP� J|VWHUPH\HQ� YHULOHUH�0DQQ�:KLWQH\�8� WHVWL� X\JX-
ODQGÕ��'H÷LúNHQOHU�DUDVÕQGDNL�LOLúNLOHUL�LQFHOHPHN�LoLQ�6SHDU-
PDQ� NRUHODV\RQ� NDWVD\ÕVÕ� WHVWL� NXOODQÕOGÕ�� 6RQXoODU� ����
J�YHQ� DUDOÕ÷ÕQGD� GH÷HUOHQGLULOGL� YH� ����
WHQ� N�o�N� W�P� S�
GH÷HUOHUL�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�NDEXO�HGLOGL��7�P�VD\ÕVDO�
YHULOHU� LoLQ� LNL� ED÷ÕPVÕ]� \RUXPFXQXQ� GH÷HUOHQGLUPHOHULQLQ�
RUWDODPDVÕ�DOÕQGÕ�YH�DUDODUÕQGDNL�X\XPX�GH÷HUOHQGLUPHN�LoLQ�
NDSSD�NDWVD\ÕVÕ�NXOODQÕOGÕ�

BULGULAR
øON�����YLGHRGDQ����YLGHR�oDOÕúPD\D�GDKLO�HGLOGL�� øQJLOL]FH�
GÕúÕQGD� EDúND� GLOGH� RODQ� YH� WHNUDUODQDQ� WRSODP� ��� YLGHR�
oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ��dDOÕúPD\D�GDKLO�HGLOHQ����YLGHR� LoLQ�
WDQÕPOD\ÕFÕ�YHULOHU�7DEOR�,�GH�|]HWOHQPLúWLU�

'H÷HUOHQGLUPH\H�DOGÕ÷ÕPÕ]����YLGHRQXQ�\�NOHQGL÷L��ONHOHU��
�����������YLGHR�$PHULND�%LUOHúLN�'HYOHWL�������������YLGHR�
+LQGLVWDQ�����������YLGHR�%UH]LO\D���������YLGHR�øQJLOWHUH����
������� YLGHR�$OPDQ\D�� �� ������� YLGHR� GL÷HU� �ONHOHUGHQGL�
�$YXVWUDO\D�� øVYLoUH�� 3RUWHNL]�� %LUOHúLN� $UDS� (PLUOLNOHUL��
0ÕVÕU���<�NOH\HQ� ND\QDNODUD� EDNWÕ÷ÕPÕ]� ]DPDQ���� ��������
YLGHR� VD÷OÕN� NDQDOÕ�� ��� �������� YLGHR� NOLQLV\HQ� YH� ���
�������� YLGHR� |]HO� YH\D� GHYOHW� �QLYHUVLWHVL� WDUDIÕQGDQ�
\�NOHQPLúWL��+DVWDODU�WDUDIÕQGDQ�\�NOHQHQ�KHUKDQJL�ELU�YLGHR�
EXOXQPDPDNWD\GÕ��9LGHRODUÕQ���� � ��������ELOJL� LoHULNOL�����
�������� ELOLPVHO� LoHULNOL� YH� �� ������� KDVWD� GHQH\LPLQL�
LoHUPHNWH\GL�� 5HWLQD� GHNROPDQÕ� WLSOHULQH� J|UH� EDNWÕ÷ÕPÕ]�
]DPDQ������������YLGHRGD�\ÕUWÕNOÕ�UHWLQD�GHNROPDQÕ�����������
YLGHRGD� WUDNVL\RQHO� UHWLQD� GHNROPDQÕ� YH� �� ������� YLGHRGD�
W�P�UHWLQD�GHNROPDQÕ�WLSOHULQGHQ�EDKVHWPLúWL��6DGHFH�HNVXGD-
WLI�UHWLQD�GHNROPDQÕ�KDNNÕQGD�ELOJL�YHUHQ�YLGHR�EXOXQPDPDN-
WD\GÕ��$\UÕFD� ��� �������� YLGHRGD� NOLQLN� ELOJL�� ��� ��������
YLGHRGD�WHGDYL�VHoHQHNOHUL�YH������������YLGHRGD�KHU�LNLVLQ-
GHQ�GH�EDKVHGLOGL÷LQL�J|UG�N��YLGHR�LoHULNOHULQH�J|UH�YHULOH-
ULQ�DQDOL]L�7DEOR�,,¶GH�|]HWOHQGL��6DGHFH�WHGDYLGHQ�EDKVHGHQ�
YLGHRODU�GL÷HU�JUXSODUOD�NÕ\DVODQGÕ÷ÕQGD�J|U�QW�OHPH�VD\ÕVÕ�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� G�ú�N� EXOGXN� �S� � ��������+HP�
NOLQLN�KHP�GH�WHGDYLGHQ�EDKVHGHQ�YLGHRODUGD�LVH�',6&(51��
..6�YH�NXOODQÕúOÕOÕN�SXDQODUÕQÕQ� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�
\�NVHN�ROGX÷XQX�J|UG�N��S�����������

Tablo II: 9LGHRODUÕQ�LoHULNOHULQH�J|UH�DQDOL]L�

9LGHRODUÕ�\RUXPOD\DQODU�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�
ELU� X\XP� PHYFXWWX� YH� \RUXPFXODU� DUDVÕQGDNL� X\XP� J�F��
������ �NDSSD� VNRUX�� ������� RODUDN� EXOXQGX�� 9LGHRODUÕ�
\�NOH\HQ�ND\QDNODU�NOLQLV\HQ�YH�NOLQLV\HQ�ROPD\DQ�RODUDN�LNL�
D\UÕ�JUXSWD�GH÷HUOHQGLULOGL�YH�YHULOHU�7DEOR�,,,¶GH�|]HWOHQGL��

Tablo III: 9LGHRODUÕQ�\�NOH\HQ�ND\QD÷D�J|UH�DQDOL]L�

.OLQLV\HQOHU� WDUDIÕQGDQ� \�NOHQHQ� YLGHRODUÕQ� SXDQODPDODUÕ�
NOLQLV\HQ� ROPD\DQODUOD� NÕ\DVODQGÕ÷ÕQGD� GDKD� \�NVHNWL��
-$0$�YH�..6�GH�EX�\�NVHNOL÷LQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�
ROGX÷XQX� J|UG�N� �S� �� ������� S�  � ������� VÕUDVÕ\OD��� 'L÷HU�
SDUDPHWUHOHUGH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUN�L]OHQPHGL�
9HULOHULQ�NRUHODV\RQ�DQDOL]L�7DEOR�,9¶WH�J|VWHULOGL��3XDQODPD�
VLVWHPOHUL�DUDVÕQGD�ELUELUL\OH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�J�oO��
SR]LWLI� NRUHODV\RQ� VDSWDQGÕ� �S� �� �������� ',6&(51�� ..6��
NXOODQÕúOÕOÕN�SXDQODUÕ�GD�EHQ]HU�úHNLOGH�EH÷HQL��EH÷HQPHPH��
\RUXP�VD\ÕODUÕ�YH�J�QO�N�J|U�QW�OHPH�RUDQÕ� LOH� LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� SR]LWLI� NRUHODV\RQ� J|VWHUGL��9LGHR� X]XQOX÷X�
GD�W�P�SXDQODPD�VLVWHPOHUL�YH�EH÷HQL�VD\ÕVÕ� LOH� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�SR]LWLI�NRUHODV\RQ�J|VWHUGL��

Tablo IV: 3XDQODPD�VLVWHPOHUL�YH�YLGHR�SDUDPHWUHOHUL�LOH�DUDVÕQGDNL�
�����������������NRUHODV\RQ�DQDOL]L�

<):<1̪5)
*HoPLúWH�� KDVWDODUÕQ� ELOJL� DODELOHFHNOHUL� WHN� ND\QDN� oR÷XQ-
OXNOD� VD÷OÕN� SURIHV\RQHOOHUL\GL�� *�Q�P�]GH� N�UHVHO� RODUDN�
LQWHUQHW�NXOODQÕPÕ�JLGHUHN�\D\JÕQODúPDNWD��EXQXQ�VRQXFXQGD�
VD÷OÕN� DODQÕQGDNL� ELOJLOHUH� HULúPHN� LoLQ� YLGHR� SD\ODúÕP�
VLWHOHULQLQ�YH�VRV\DO�PHG\D�SODWIRUPODUÕQÕQ�NXOODQÕPÕ�JLGHUHN�
DUWPDNWDGÕU� ����� ���� ����� dHYULPLoL� ELOJL� ND\QDNODUÕQÕQ�
NXOODQÕOPDVÕ� \D\JÕQODúWÕNoD�� LoHULNOHULQLQ� NDOLWHVLQLQ� GH÷HU-
OHQGLULOPHVLQLQ�|QHPL�DUWPDNWDGÕU��<RX7XEH�NHQGLQL�V�UHNOL�
J�QFHOOH\HQ�� NROD\� HULúLP� VD÷OD\DQ�� NXOODQÕFÕ� VD\ÕVÕ� V�UHNOL�
DUWDQ�ELU��FUHWVL]�YLGHR�SD\ODúÕP�SODWIRUPXGXU��%LOJL�HGLQPH�
DPDoOÕ�<RX7XEH� NXOODQÕPÕQÕQ� DUWPDVÕ�� YLGHRODUÕQ� NDOLWH� YH�
LoHULNOHULQLQ� GH÷HUOHQGLUPHVL� LKWL\DFÕQÕ� GR÷XUPXúWXU�� /LWHU-
DW�UGH� VRQ�\ÕOODUGD�<RX7XEH�YLGHR� LoHULNOHULQLQ�GH÷HUOHQGL-
ULOGL÷L�ELUoRN�oDOÕúPD�EXOXQPDNWDGÕU��
'DKD�|QFH�\DSÕOPÕú�oDOÕúPDODUGD�\Dú�DUDOÕ÷Õ��HWQLN�N|NHQ�YH�
FR÷UDILN� GXUXPD� ED÷OÕ� RODUDN� GH÷LúPHNOH� ELUOLNWH� UHWLQD�
GHNROPDQÕ� J|U�OPH� VÕNOÕ÷Õ� ������ ������ �� ������� ROGX÷X�
ELOGLULOPLúWLU��g]HOOLNOH�\ÕUWÕNOÕ�UHWLQD�GHNROPDQÕ�|QHPOL�J|]�
DFLOOHULQGHQ� ELULGLU�� <ÕUWÕNOÕ� UHWLQD� GHNROPDQÕQGD� WDQÕ� LOH�
WHGDYL�DUDVÕQGD�JHoHQ�V�UHQLQ�J|UVHO�SURJQR]��]HULQH�HWNLVL�
E�\�NW�U� ����� +DVWDODUÕQ� E�\�N� ELU� NÕVPÕ� ELULQFL� EDVDPDN�
VD÷OÕN� KL]PHWOHULQH�� DLOH� KHNLPOHULQH� YH� DFLO� VHUYLVOHUH�
EDúYXUPDNWDGÕUODU�� 'ROD\ÕVÕ\OD� UHWLQD� GHNROPDQÕ� VDGHFH�
RIWDOPRORJODUÕ� GH÷LO�� ELULQFL� EDVDPDNWD� oDOÕúDQ� W�P� VD÷OÕN�
oDOÕúDQODUÕQÕQ� GD� oDOÕúPD� DODQÕQD� JLUPHNWHGLU��%LOJL� HGLQPH�
DPDoOÕ�<RXWXEH¶X� KDVWDODUÕQ� \DQÕ� VÕUD� VD÷OÕN� oDOÕúDQODUÕ� GD�
NXOODQPDNWDGÕU�� 'ROD\ÕVÕ\OD� EX� YLGHRODUÕQ� LoHULNOHUL� YH�
NDOLWHOHULQLQ� |QHPL� DUWPDNWDGÕU�� dDOÕúPDPÕ]GD� YLGHRODUÕ�
\�NOH\HQ� ND\QDNODUD� EDNWÕ÷ÕPÕ]� ]DPDQ� ������ RUDQGD�
NOLQLV\HQOHU� WDUDIÕQGDQ� \�NOHQGL÷LQL� J|UPHNWH\L]�� |QFHNL�
\DSÕODQ�oDOÕúPDODUGD�GD�EHOLUWLOGL÷L��]HUH�NOLQLV\HQOHU�WDUDIÕQ-
GDQ� \�NOHQHQ� YLGHRODUÕQ� VD\ÕVÕ� DUWÕNoD� LoHULNOHULQ� J�YHQLO-
LUOL÷L�YH�NDOLWHVL�DUWPDNWDGÕU�����������

9LGHR� LoHULNOHULQLQ� NDOLWHVLQL� YH� J�YHQLOLUOL÷LQL� |OoPHN� LoLQ�
OLWHUDW�UGH�ELUoRN�IDUNOÕ�SXDQODPD�VLVWHPL�WDQÕPODQPÕúWÕU������
�����dDOÕúPDPÕ]GD�',6&(51��-$0$��..6�YH�NXOODQÕúOÕOÕN�
SXDQODPD� VLVWHPOHULQL� NXOODQGÕN� YH� RUWDODPD� GH÷HUOHUL�
VÕUDVÕ\OD��������������������������������������YH�������������
ROGX÷XQX�J|UG�N��%X�SXDQ�GH÷HUOHUL�UHWLQD�GHNROPDQÕ�YLGHR-
ODUÕQÕQ� J|UHFHOL� NDOLWHOL� ROGX÷XQX� J|VWHUPHNWHGLU�� 'DKD�
|QFHNL�\DSÕODQ� oDOÕúPDODUGD�GD�RUDQODU�EHQ]HU�EXOXQPXúWXU�
����� ���� �����$\UÕFD� YHULOHUL� YLGHRODUÕ� \�NOH\HQ� ND\QDNODUD�
J|UH�NOLQLV\HQ�YH�NOLQLV\HQ�ROPD\DQ�RODUDN�VÕQÕIODQGÕUÕODUDN�
LQFHOHQGL÷LPL]GH�NOLQLV\HQOHU�WDUDIÕQGDQ�\�NOHQHQ�YLGHRODUÕQ�
',6&(51��-$0$��..6�YH�NXOODQÕúOÕOÕN�SXDQODUÕQÕQ�\�NVHN�
ROGX÷XQX� -$0$� YH� ..6� SXDQODUÕQGDNL� EX� \�NVHNOL÷LQ�
LVWDWLVWLNVHO�ELU�IDUN�\DUDWWÕ÷ÕQÕ�GD�J|UPHNWH\L]��%X�\�NVHNOLN�
GDKD�|QFHNL�\DSÕODQ�oDOÕúPDODUOD�GD�GHVWHNOHQPHNWHGLU� �����
�����ø]OH\LFLOHULQ�GDKD�NDOLWHOL�YH�GR÷UX�ELOJLOHUH�XODúPDVÕ�LoLQ�
VD÷OÕN� SURIHV\RQHOOHULQLQ� YLGHR� SD\ODúÕP� SODWIRUPODUÕQD�
YLGHR� \�NOHPHVL� NRQXVXQGD� PRWLYH� YH� WHúYLN� HGLOPHOHUL�
|QHP�DU]�HWPHNWHGLU��
dDOÕúPDPÕ]GD���� ��������YLGHRGD�NOLQLN�ELOJL�� ��� ��������
YLGHRGD�WHGDYL�VHoHQHNOHUL�YH������������YLGHRGD�KHU�LNLVLQ-
GHQ� GH� EDKVHGLOGL÷LQL� J|UG�N�� 6DGHFH� WHGDYLGHQ� EDKVHGHQ�
YLGHRODUÕQ�J|U�QW�OHPH�VD\ÕVÕ�NOLQLN�YH�KHU�LNLVLQGHQ�EDKVHG-

HQ�YLGHRODUD�NÕ\DVOD�oRN�GDKD�G�ú�NW���%X�GD�EL]H�L]OH\LFLOH-
ULQ� YLGHRODUÕ� GDKD� oRN� NOLQLN� KDNNÕQGD� ELOJL� DOPD� DPDoOÕ�
L]OHGLNOHULQL�G�ú�QG�UG���$\UÕFD�VDGHFH�NOLQLN�KDNNÕQGD�ELOJL�
YHUHQ� YLGHRODUÕQ� ',6&(51�� ..6� YH� NXOODQÕúOÕOÕN� SXDQODUÕ�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� G�ú�NW��� 7HGDYLGHQ� EDKVHGHQ�
YLGHRODU��NOLQLNWHQ�EDKVHGHQ�YLGHRODUD�NÕ\DVOD�GDKD�oRN�L]OHQ-
PHVLQH� UD÷PHQ�� LoHULN� NDOLWHVLQL� J|VWHUHQ� SXDQODUÕQ� GDKD�
G�ú�N�ROGX÷XQX�J|UG�N��
9LGHRODUÕQ� J|U�QW�OHPH� VD\ÕODUÕ� SRS�ODULWHVLQL�� J�QO�N�
J|U�QW�OHPH� RUDQODUÕ� LVH� J�QFHOOL÷LQL� J|VWHUPHNWHGLU� ������
%L]LP� oDOÕúPDPÕ]GD� NOLQLV\HQ� ROPD\DQODU� WDUDIÕQGDQ�
\�NOHQHQ�YLGHRODUÕQ�J|U�QW�OHPH��EH÷HQL�VD\ÕODUÕ�YH�J�QO�N�
J|U�QW�OHPH� RUDQODUÕ� J|UHFHOL� \�NVHN� EXOXQGX�� )DNDW� EX�
SDUDPHWUHOHU� YLGHRODUÕ� \�NOH\HQ� ND\QDNODU� WDUDIÕQGDQ�
NROD\OÕNOD�PDQLS�OH� HGLOHELOPHNWHGLU��/LWHUDW�UGH�EX�YHULOHU�
DUDVÕQGD�\DSÕODFDN�RODQ�NRUHODV\RQ�DQDOL]LQLQ�GDKD�REMHNWLI�
YHULOHU� VXQDELOHFH÷L� J|VWHULOPLúWLU� ������ .RUHODV\RQ� DQDOL]L�
LQFHOHQGL÷LQGH� J�QO�N� J|U�QW�OHPH� RUDQODUÕ� LOH� EH÷HQL��
EH÷HQPHPH�� \RUXP� VD\ÕODUÕ� DUDVÕQGD� J�oO�� ELU� SR]LWLI�
NRUHODV\RQ�ROGX÷XQX�J|UG�N�

%X� oDOÕúPDQÕQ� ED]Õ� VÕQÕUODPDODUÕ� PHYFXWWXU�� dDOÕúPDGD�
VDGHFH�øQJLOL]FH�YLGHRODU�GH÷HUOHQGLULOPLúWLU��GL÷HU�GLOOHUGHNL�
YLGHR�VD\ÕODUÕ�D]�ROPDVÕQD�UD÷PHQ�W�P�YLGHRODUÕQ�GH÷HUOHQGL-
ULOPHVL� VRQXoODUÕQ� GDKD� REMHNWLI� ROPDVÕQÕ� VD÷OD\DELOLU��
<RXWXEH� LQWHUDNWLI� ELU� YLGHR� SD\ODúÕP� SODWIRUPXGXU��
GROD\ÕVÕ\OD� \�NOHQHQ� YLGHRODUÕQ� \HQLGHQ� G�]HQOHQPHVL��
VLOLQPHVL� YH\D� \HQL� YLGHRODUÕQ� \�NOHQPHVL� LOH� VRQXoODU�
GH÷LúHELOLU�� $\UÕFD� DUDPD� DQDKWDU� NHOLPHVLQLQ� \D]ÕOÕPÕ� YH�
\D]ÕOGÕ÷Õ�FR÷UDILN�E|OJH\H��DUDPD�\DSDQ�NLúLQLQ�HVNL�DUDPD�
JHoPLúL�GH�oÕNDQ�YLGHRODUÕQ�VÕUDODPDVÕQÕ�HWNLOHPHNWHGLU��7�P�
EX� VÕQÕUODPDODUD� UD÷PHQ� YLGHRODUÕQ� LNL� IDUNOÕ� RIWDOPRORJ�
WDUDIÕQGDQ� LQFHOHQPHVL� YH� DUDODUÕQGDNL� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ� J�oO�� ELU� NRUHODV\RQ� EXOXQPDVÕ� YHULOHUL� GH÷HUOL�
NÕOPDNWDGÕU��$\UÕFD�YLGHRODUÕ�NOLQLN�YH�FHUUDKL�ELOJL�LoHUL÷LQH�
J|UH�D\UÕ�D\UÕ�GH÷HUOHQGLULOPHVL�EX�oDOÕúPDQÕQ�IDUNOÕOÕ÷ÕGÕU��

SONUÇ
6RQXo�RODUDN��<RX7XEH�LQVDQODUÕQ�ELOJL�DOPDN�DPDoOÕ�\D\JÕQ�
RODUDN�NXOODQGÕ÷Õ�|QHPOL�ELU�SODWIRUPGXU��5HWLQD�GHNROPDQÕ\-
OD� DODNDOÕ� NOLQLN�ELOJL� LoHUHQ�YLGHRODUÕQ� WHGDYL� VHoHQHNOHULQL�
DQODWDQ� YLGHRODUOD� NDUúÕODúWÕUÕOGÕ÷Õ� ]DPDQ� GDKD� SRS�OHU�
ROGX÷XQX�J|UG�N��DPD�YLGHRODUÕQ�NDOLWHOHUL�YH�J�YHQLOLUOLNOHUL�
EX� SRS�OHUOLNOH� NRUHOH� GH÷LOGL�� .OLQLV\HQOHU� WDUDIÕQGDQ�
\�NOHQHQ� YLGHRODUÕQ� LoHULNOHUL� YH� NDOLWHOHUL� GDKD� \�NVHNWL��
<DQÕOWÕFÕ� ELOJLOHUH� NDUúÕ� J�YHQLOLU� YLGHRODUÕQ� L]OHQPHVL� oRN�
|QHPOLGLU�� 'ROD\ÕVÕ\OD� NOLQLV\HQOHULQ� KDVWDOÕNODUÕQ� NOLQLN�
ELOJLOHULQL�GH�LoHUHQ�YLGHRODUÕ�\�NOHPHOHUL�NRQXVXQGD�WHúYLN�
HWPHN�JHUHNPHNWHGLU��%HQ]HU� úHNLOGH� L]OH\LFLOHULQ�GH� VD÷OÕN�
SURIHV\RQHOOHUL� WDUDIÕQGDQ� \�NOHQHQ� YLGHRODUÕ� L]OHPHOHUL�
NRQXVXQGD�\|QOHQGLULOPHOHUL�JHUHNPHNWHGLU��

Finansman veya Mali Destek: 
+HUKDQJL�ELU�ILQDQVPDQ�YH\D�PDOL�GHVWHN�NXOODQÕOPDPÕúWÕU��

dÕNDU�dDWÕúPDVÕ��
+HUKDQJL�ELU�oÕNDU�oDWÕúPDVÕ�ELOGLULOPHPHNWHGLU��

<D]DUODUÕQ�.DWNÕVÕ��
dDOÕúPDQÕQ�NRQVHSWL�YH�GL]D\QÕ��$�d�<��9HULOHULQ�WRSODQPDVÕ�
YH� LúOHQPHVL�� (�+�$�� 9HULOHULQ� DQDOL]L� YH� \RUXPODQPDVÕ��
$�d�<�� /LWHUDW�U� DUDúWÕUPDVÕ�� (�+�$�� 0DNDOHQLQ� \D]ÕPÕ��
$�d�<��.ULWLN�J|]GHQ�JHoLUPH��$�d�<��<D\ÕQODQDFDN�YHUVL\-
RQXQ�QLKDL�RQD\Õ��$�d�<����(�+�$��.D\QDNODU�YH�)RQ�VD÷ODPD��
(�+�$����0DO]HPHOHU��(�+�$��

(WLN�.XUXO�2QD\�%LOJLVL�
%X�oDOÕúPDGD�NDPX\D�DoÕN�YHULOHU�NXOODQÕOGÕ÷Õ�LoLQ�J|]OHPVHO�
QLWHOLNWHGLU�YH�HWLN�NXUXO�RQD\ÕQGDQ�PXDI�WXWXOPXúWXU�

dHWLQND\D�<DSUDN�$��YH�$NWDú�(+��$NG�7ÕS�'�����������
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WLRQ��RU�KHDOWK�FKDQQHO���FRXQWU\�RI�RULJLQ��YLGHR�W\SH��SDWLHQW�
H[SHULHQFH�� VFKRODUO\� LQIRUPDWLRQ��� DQG� FRQWHQWV� �FOLQLF��
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NXOODQÕP�VÕNOÕ÷Õ�JLGHUHN�DUWPDNWDGÕU��*OREDO�UHWLQD�GHNROPDQÕ�
LQVLGDQVÕ�GLNNDWH�DOÕQGÕ÷ÕQGD��NOLQLN�ELOJL�DOPD�DPDoOÕ�VRV\DO�
PHG\D\Õ�NXOODQDQ�JHQLú�ELU�SRS�ODV\RQ�RUWD\D�oÕNPDNWDGÕU��
<RX7XEH� LNLQFL� HQ� VÕN� NXOODQÕODQ�� �FUHWVL]� YLGHR� HULúLPL�
VD÷OD\DQ� ELU� ZHE� VLWHVLGLU� ������ +DVWDODU�� KDVWD� \DNÕQODUÕ��
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9LGHRODUÕQ� J|U�QW�OHPH�� EH÷HQL�� EH÷HQPHPH� YH� \RUXP�
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YLGHR�W�U���KDVWD�GHQH\LPL��ELOLPVHO�LoHULNOL��ELOJL�LoHULNOL���YH�
LoHULN� �NOLQLN� ELOJL�� WHGDYL� YH\D� KHU� LNLVL�� GH÷HUOHQGLULOGL��
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PHNWHGLU��3XDQODPD�������DUDVÕQGD�YH���NDWHJRULGH�VÕQÕIODQ-
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-$0$�SXDQODPD�VLVWHPL�����RODUDN�SXDQODQDQ�G|UW�NULWHULQ�
GH÷HUOHQGLULOGL÷L� �\D]DUODU�� UHIHUDQV� YH� ND\QDNODU�� ILQDQVDO�
GHVWHN�YH�J�QFHOOLN�����SXDQÕQ�HQ�\�NVHN�NDOLWH\L�J|VWHUGL÷L�
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GR÷UX�ELOJL\L�YHUGL÷LQL�J|VWHUPHNWHGLU������

ʈ[\I\Q[\QS[MT�)VITQb
øVWDWLVWLNVHO� DQDOL]�� ,%0� 6366�� YHUVL\RQ� ����� �6366� ,QF���
,/�86$�� \D]ÕOÕPÕ� NXOODQÕODUDN� \DSÕOGÕ�� gUQHNOHPL� WDQÕPOD-
PDN�LoLQ�WDQÕPOD\ÕFÕ�LVWDWLVWLNOHU�RUWDODPD���VWDQGDUW�VDSPD��
QLWHO�YHULOHU�IUHNDQV�YH�\�]GH�RODUDN�LIDGH�HGLOGL��1RUPDOOLN��
.ROPRJRURY�6PLUQRY� WHVWL� NXOODQÕODUDN� WHVW� HGLOGL�� QRUPDO�
GD÷ÕOÕP�J|VWHUHQ�YHULOHUH�ED÷ÕPVÕ]�|UQHNOHP�W� WHVWL��QRUPDO�
GD÷ÕOÕP� J|VWHUPH\HQ� YHULOHUH�0DQQ�:KLWQH\�8� WHVWL� X\JX-
ODQGÕ��'H÷LúNHQOHU�DUDVÕQGDNL�LOLúNLOHUL�LQFHOHPHN�LoLQ�6SHDU-
PDQ� NRUHODV\RQ� NDWVD\ÕVÕ� WHVWL� NXOODQÕOGÕ�� 6RQXoODU� ����
J�YHQ� DUDOÕ÷ÕQGD� GH÷HUOHQGLULOGL� YH� ����
WHQ� N�o�N� W�P� S�
GH÷HUOHUL�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�NDEXO�HGLOGL��7�P�VD\ÕVDO�
YHULOHU� LoLQ� LNL� ED÷ÕPVÕ]� \RUXPFXQXQ� GH÷HUOHQGLUPHOHULQLQ�
RUWDODPDVÕ�DOÕQGÕ�YH�DUDODUÕQGDNL�X\XPX�GH÷HUOHQGLUPHN�LoLQ�
NDSSD�NDWVD\ÕVÕ�NXOODQÕOGÕ�

BULGULAR
øON�����YLGHRGDQ����YLGHR�oDOÕúPD\D�GDKLO�HGLOGL�� øQJLOL]FH�
GÕúÕQGD� EDúND� GLOGH� RODQ� YH� WHNUDUODQDQ� WRSODP� ��� YLGHR�
oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ��dDOÕúPD\D�GDKLO�HGLOHQ����YLGHR� LoLQ�
WDQÕPOD\ÕFÕ�YHULOHU�7DEOR�,�GH�|]HWOHQPLúWLU�

'H÷HUOHQGLUPH\H�DOGÕ÷ÕPÕ]����YLGHRQXQ�\�NOHQGL÷L��ONHOHU��
�����������YLGHR�$PHULND�%LUOHúLN�'HYOHWL�������������YLGHR�
+LQGLVWDQ�����������YLGHR�%UH]LO\D���������YLGHR�øQJLOWHUH����
������� YLGHR�$OPDQ\D�� �� ������� YLGHR� GL÷HU� �ONHOHUGHQGL�
�$YXVWUDO\D�� øVYLoUH�� 3RUWHNL]�� %LUOHúLN� $UDS� (PLUOLNOHUL��
0ÕVÕU���<�NOH\HQ� ND\QDNODUD� EDNWÕ÷ÕPÕ]� ]DPDQ���� ��������
YLGHR� VD÷OÕN� NDQDOÕ�� ��� �������� YLGHR� NOLQLV\HQ� YH� ���
�������� YLGHR� |]HO� YH\D� GHYOHW� �QLYHUVLWHVL� WDUDIÕQGDQ�
\�NOHQPLúWL��+DVWDODU�WDUDIÕQGDQ�\�NOHQHQ�KHUKDQJL�ELU�YLGHR�
EXOXQPDPDNWD\GÕ��9LGHRODUÕQ���� � ��������ELOJL� LoHULNOL�����
�������� ELOLPVHO� LoHULNOL� YH� �� ������� KDVWD� GHQH\LPLQL�
LoHUPHNWH\GL�� 5HWLQD� GHNROPDQÕ� WLSOHULQH� J|UH� EDNWÕ÷ÕPÕ]�
]DPDQ������������YLGHRGD�\ÕUWÕNOÕ�UHWLQD�GHNROPDQÕ�����������
YLGHRGD� WUDNVL\RQHO� UHWLQD� GHNROPDQÕ� YH� �� ������� YLGHRGD�
W�P�UHWLQD�GHNROPDQÕ�WLSOHULQGHQ�EDKVHWPLúWL��6DGHFH�HNVXGD-
WLI�UHWLQD�GHNROPDQÕ�KDNNÕQGD�ELOJL�YHUHQ�YLGHR�EXOXQPDPDN-
WD\GÕ��$\UÕFD� ��� �������� YLGHRGD� NOLQLN� ELOJL�� ��� ��������
YLGHRGD�WHGDYL�VHoHQHNOHUL�YH������������YLGHRGD�KHU�LNLVLQ-
GHQ�GH�EDKVHGLOGL÷LQL�J|UG�N��YLGHR�LoHULNOHULQH�J|UH�YHULOH-
ULQ�DQDOL]L�7DEOR�,,¶GH�|]HWOHQGL��6DGHFH�WHGDYLGHQ�EDKVHGHQ�
YLGHRODU�GL÷HU�JUXSODUOD�NÕ\DVODQGÕ÷ÕQGD�J|U�QW�OHPH�VD\ÕVÕ�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� G�ú�N� EXOGXN� �S� � ��������+HP�
NOLQLN�KHP�GH�WHGDYLGHQ�EDKVHGHQ�YLGHRODUGD�LVH�',6&(51��
..6�YH�NXOODQÕúOÕOÕN�SXDQODUÕQÕQ� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�
\�NVHN�ROGX÷XQX�J|UG�N��S�����������

Tablo II: 9LGHRODUÕQ�LoHULNOHULQH�J|UH�DQDOL]L�

9LGHRODUÕ�\RUXPOD\DQODU�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�
ELU� X\XP� PHYFXWWX� YH� \RUXPFXODU� DUDVÕQGDNL� X\XP� J�F��
������ �NDSSD� VNRUX�� ������� RODUDN� EXOXQGX�� 9LGHRODUÕ�
\�NOH\HQ�ND\QDNODU�NOLQLV\HQ�YH�NOLQLV\HQ�ROPD\DQ�RODUDN�LNL�
D\UÕ�JUXSWD�GH÷HUOHQGLULOGL�YH�YHULOHU�7DEOR�,,,¶GH�|]HWOHQGL��

Tablo III: 9LGHRODUÕQ�\�NOH\HQ�ND\QD÷D�J|UH�DQDOL]L�

.OLQLV\HQOHU� WDUDIÕQGDQ� \�NOHQHQ� YLGHRODUÕQ� SXDQODPDODUÕ�
NOLQLV\HQ� ROPD\DQODUOD� NÕ\DVODQGÕ÷ÕQGD� GDKD� \�NVHNWL��
-$0$�YH�..6�GH�EX�\�NVHNOL÷LQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�
ROGX÷XQX� J|UG�N� �S� �� ������� S�  � ������� VÕUDVÕ\OD��� 'L÷HU�
SDUDPHWUHOHUGH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUN�L]OHQPHGL�
9HULOHULQ�NRUHODV\RQ�DQDOL]L�7DEOR�,9¶WH�J|VWHULOGL��3XDQODPD�
VLVWHPOHUL�DUDVÕQGD�ELUELUL\OH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�J�oO��
SR]LWLI� NRUHODV\RQ� VDSWDQGÕ� �S� �� �������� ',6&(51�� ..6��
NXOODQÕúOÕOÕN�SXDQODUÕ�GD�EHQ]HU�úHNLOGH�EH÷HQL��EH÷HQPHPH��
\RUXP�VD\ÕODUÕ�YH�J�QO�N�J|U�QW�OHPH�RUDQÕ� LOH� LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� SR]LWLI� NRUHODV\RQ� J|VWHUGL��9LGHR� X]XQOX÷X�
GD�W�P�SXDQODPD�VLVWHPOHUL�YH�EH÷HQL�VD\ÕVÕ� LOH� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�SR]LWLI�NRUHODV\RQ�J|VWHUGL��

Tablo IV: 3XDQODPD�VLVWHPOHUL�YH�YLGHR�SDUDPHWUHOHUL�LOH�DUDVÕQGDNL�
�����������������NRUHODV\RQ�DQDOL]L�

<):<1̪5)
*HoPLúWH�� KDVWDODUÕQ� ELOJL� DODELOHFHNOHUL� WHN� ND\QDN� oR÷XQ-
OXNOD� VD÷OÕN� SURIHV\RQHOOHUL\GL�� *�Q�P�]GH� N�UHVHO� RODUDN�
LQWHUQHW�NXOODQÕPÕ�JLGHUHN�\D\JÕQODúPDNWD��EXQXQ�VRQXFXQGD�
VD÷OÕN� DODQÕQGDNL� ELOJLOHUH� HULúPHN� LoLQ� YLGHR� SD\ODúÕP�
VLWHOHULQLQ�YH�VRV\DO�PHG\D�SODWIRUPODUÕQÕQ�NXOODQÕPÕ�JLGHUHN�
DUWPDNWDGÕU� ����� ���� ����� dHYULPLoL� ELOJL� ND\QDNODUÕQÕQ�
NXOODQÕOPDVÕ� \D\JÕQODúWÕNoD�� LoHULNOHULQLQ� NDOLWHVLQLQ� GH÷HU-
OHQGLULOPHVLQLQ�|QHPL�DUWPDNWDGÕU��<RX7XEH�NHQGLQL�V�UHNOL�
J�QFHOOH\HQ�� NROD\� HULúLP� VD÷OD\DQ�� NXOODQÕFÕ� VD\ÕVÕ� V�UHNOL�
DUWDQ�ELU��FUHWVL]�YLGHR�SD\ODúÕP�SODWIRUPXGXU��%LOJL�HGLQPH�
DPDoOÕ�<RX7XEH� NXOODQÕPÕQÕQ� DUWPDVÕ�� YLGHRODUÕQ� NDOLWH� YH�
LoHULNOHULQLQ� GH÷HUOHQGLUPHVL� LKWL\DFÕQÕ� GR÷XUPXúWXU�� /LWHU-
DW�UGH� VRQ�\ÕOODUGD�<RX7XEH�YLGHR� LoHULNOHULQLQ�GH÷HUOHQGL-
ULOGL÷L�ELUoRN�oDOÕúPD�EXOXQPDNWDGÕU��
'DKD�|QFH�\DSÕOPÕú�oDOÕúPDODUGD�\Dú�DUDOÕ÷Õ��HWQLN�N|NHQ�YH�
FR÷UDILN� GXUXPD� ED÷OÕ� RODUDN� GH÷LúPHNOH� ELUOLNWH� UHWLQD�
GHNROPDQÕ� J|U�OPH� VÕNOÕ÷Õ� ������ ������ �� ������� ROGX÷X�
ELOGLULOPLúWLU��g]HOOLNOH�\ÕUWÕNOÕ�UHWLQD�GHNROPDQÕ�|QHPOL�J|]�
DFLOOHULQGHQ� ELULGLU�� <ÕUWÕNOÕ� UHWLQD� GHNROPDQÕQGD� WDQÕ� LOH�
WHGDYL�DUDVÕQGD�JHoHQ�V�UHQLQ�J|UVHO�SURJQR]��]HULQH�HWNLVL�
E�\�NW�U� ����� +DVWDODUÕQ� E�\�N� ELU� NÕVPÕ� ELULQFL� EDVDPDN�
VD÷OÕN� KL]PHWOHULQH�� DLOH� KHNLPOHULQH� YH� DFLO� VHUYLVOHUH�
EDúYXUPDNWDGÕUODU�� 'ROD\ÕVÕ\OD� UHWLQD� GHNROPDQÕ� VDGHFH�
RIWDOPRORJODUÕ� GH÷LO�� ELULQFL� EDVDPDNWD� oDOÕúDQ� W�P� VD÷OÕN�
oDOÕúDQODUÕQÕQ� GD� oDOÕúPD� DODQÕQD� JLUPHNWHGLU��%LOJL� HGLQPH�
DPDoOÕ�<RXWXEH¶X� KDVWDODUÕQ� \DQÕ� VÕUD� VD÷OÕN� oDOÕúDQODUÕ� GD�
NXOODQPDNWDGÕU�� 'ROD\ÕVÕ\OD� EX� YLGHRODUÕQ� LoHULNOHUL� YH�
NDOLWHOHULQLQ� |QHPL� DUWPDNWDGÕU�� dDOÕúPDPÕ]GD� YLGHRODUÕ�
\�NOH\HQ� ND\QDNODUD� EDNWÕ÷ÕPÕ]� ]DPDQ� ������ RUDQGD�
NOLQLV\HQOHU� WDUDIÕQGDQ� \�NOHQGL÷LQL� J|UPHNWH\L]�� |QFHNL�
\DSÕODQ�oDOÕúPDODUGD�GD�EHOLUWLOGL÷L��]HUH�NOLQLV\HQOHU�WDUDIÕQ-
GDQ� \�NOHQHQ� YLGHRODUÕQ� VD\ÕVÕ� DUWÕNoD� LoHULNOHULQ� J�YHQLO-
LUOL÷L�YH�NDOLWHVL�DUWPDNWDGÕU�����������

9LGHR� LoHULNOHULQLQ� NDOLWHVLQL� YH� J�YHQLOLUOL÷LQL� |OoPHN� LoLQ�
OLWHUDW�UGH�ELUoRN�IDUNOÕ�SXDQODPD�VLVWHPL�WDQÕPODQPÕúWÕU������
�����dDOÕúPDPÕ]GD�',6&(51��-$0$��..6�YH�NXOODQÕúOÕOÕN�
SXDQODPD� VLVWHPOHULQL� NXOODQGÕN� YH� RUWDODPD� GH÷HUOHUL�
VÕUDVÕ\OD��������������������������������������YH�������������
ROGX÷XQX�J|UG�N��%X�SXDQ�GH÷HUOHUL�UHWLQD�GHNROPDQÕ�YLGHR-
ODUÕQÕQ� J|UHFHOL� NDOLWHOL� ROGX÷XQX� J|VWHUPHNWHGLU�� 'DKD�
|QFHNL�\DSÕODQ� oDOÕúPDODUGD�GD�RUDQODU�EHQ]HU�EXOXQPXúWXU�
����� ���� �����$\UÕFD� YHULOHUL� YLGHRODUÕ� \�NOH\HQ� ND\QDNODUD�
J|UH�NOLQLV\HQ�YH�NOLQLV\HQ�ROPD\DQ�RODUDN�VÕQÕIODQGÕUÕODUDN�
LQFHOHQGL÷LPL]GH�NOLQLV\HQOHU�WDUDIÕQGDQ�\�NOHQHQ�YLGHRODUÕQ�
',6&(51��-$0$��..6�YH�NXOODQÕúOÕOÕN�SXDQODUÕQÕQ�\�NVHN�
ROGX÷XQX� -$0$� YH� ..6� SXDQODUÕQGDNL� EX� \�NVHNOL÷LQ�
LVWDWLVWLNVHO�ELU�IDUN�\DUDWWÕ÷ÕQÕ�GD�J|UPHNWH\L]��%X�\�NVHNOLN�
GDKD�|QFHNL�\DSÕODQ�oDOÕúPDODUOD�GD�GHVWHNOHQPHNWHGLU� �����
�����ø]OH\LFLOHULQ�GDKD�NDOLWHOL�YH�GR÷UX�ELOJLOHUH�XODúPDVÕ�LoLQ�
VD÷OÕN� SURIHV\RQHOOHULQLQ� YLGHR� SD\ODúÕP� SODWIRUPODUÕQD�
YLGHR� \�NOHPHVL� NRQXVXQGD� PRWLYH� YH� WHúYLN� HGLOPHOHUL�
|QHP�DU]�HWPHNWHGLU��
dDOÕúPDPÕ]GD���� ��������YLGHRGD�NOLQLN�ELOJL�� ��� ��������
YLGHRGD�WHGDYL�VHoHQHNOHUL�YH������������YLGHRGD�KHU�LNLVLQ-
GHQ� GH� EDKVHGLOGL÷LQL� J|UG�N�� 6DGHFH� WHGDYLGHQ� EDKVHGHQ�
YLGHRODUÕQ�J|U�QW�OHPH�VD\ÕVÕ�NOLQLN�YH�KHU�LNLVLQGHQ�EDKVHG-

HQ�YLGHRODUD�NÕ\DVOD�oRN�GDKD�G�ú�NW���%X�GD�EL]H�L]OH\LFLOH-
ULQ� YLGHRODUÕ� GDKD� oRN� NOLQLN� KDNNÕQGD� ELOJL� DOPD� DPDoOÕ�
L]OHGLNOHULQL�G�ú�QG�UG���$\UÕFD�VDGHFH�NOLQLN�KDNNÕQGD�ELOJL�
YHUHQ� YLGHRODUÕQ� ',6&(51�� ..6� YH� NXOODQÕúOÕOÕN� SXDQODUÕ�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� G�ú�NW��� 7HGDYLGHQ� EDKVHGHQ�
YLGHRODU��NOLQLNWHQ�EDKVHGHQ�YLGHRODUD�NÕ\DVOD�GDKD�oRN�L]OHQ-
PHVLQH� UD÷PHQ�� LoHULN� NDOLWHVLQL� J|VWHUHQ� SXDQODUÕQ� GDKD�
G�ú�N�ROGX÷XQX�J|UG�N��
9LGHRODUÕQ� J|U�QW�OHPH� VD\ÕODUÕ� SRS�ODULWHVLQL�� J�QO�N�
J|U�QW�OHPH� RUDQODUÕ� LVH� J�QFHOOL÷LQL� J|VWHUPHNWHGLU� ������
%L]LP� oDOÕúPDPÕ]GD� NOLQLV\HQ� ROPD\DQODU� WDUDIÕQGDQ�
\�NOHQHQ�YLGHRODUÕQ�J|U�QW�OHPH��EH÷HQL�VD\ÕODUÕ�YH�J�QO�N�
J|U�QW�OHPH� RUDQODUÕ� J|UHFHOL� \�NVHN� EXOXQGX�� )DNDW� EX�
SDUDPHWUHOHU� YLGHRODUÕ� \�NOH\HQ� ND\QDNODU� WDUDIÕQGDQ�
NROD\OÕNOD�PDQLS�OH� HGLOHELOPHNWHGLU��/LWHUDW�UGH�EX�YHULOHU�
DUDVÕQGD�\DSÕODFDN�RODQ�NRUHODV\RQ�DQDOL]LQLQ�GDKD�REMHNWLI�
YHULOHU� VXQDELOHFH÷L� J|VWHULOPLúWLU� ������ .RUHODV\RQ� DQDOL]L�
LQFHOHQGL÷LQGH� J�QO�N� J|U�QW�OHPH� RUDQODUÕ� LOH� EH÷HQL��
EH÷HQPHPH�� \RUXP� VD\ÕODUÕ� DUDVÕQGD� J�oO�� ELU� SR]LWLI�
NRUHODV\RQ�ROGX÷XQX�J|UG�N�

%X� oDOÕúPDQÕQ� ED]Õ� VÕQÕUODPDODUÕ� PHYFXWWXU�� dDOÕúPDGD�
VDGHFH�øQJLOL]FH�YLGHRODU�GH÷HUOHQGLULOPLúWLU��GL÷HU�GLOOHUGHNL�
YLGHR�VD\ÕODUÕ�D]�ROPDVÕQD�UD÷PHQ�W�P�YLGHRODUÕQ�GH÷HUOHQGL-
ULOPHVL� VRQXoODUÕQ� GDKD� REMHNWLI� ROPDVÕQÕ� VD÷OD\DELOLU��
<RXWXEH� LQWHUDNWLI� ELU� YLGHR� SD\ODúÕP� SODWIRUPXGXU��
GROD\ÕVÕ\OD� \�NOHQHQ� YLGHRODUÕQ� \HQLGHQ� G�]HQOHQPHVL��
VLOLQPHVL� YH\D� \HQL� YLGHRODUÕQ� \�NOHQPHVL� LOH� VRQXoODU�
GH÷LúHELOLU�� $\UÕFD� DUDPD� DQDKWDU� NHOLPHVLQLQ� \D]ÕOÕPÕ� YH�
\D]ÕOGÕ÷Õ�FR÷UDILN�E|OJH\H��DUDPD�\DSDQ�NLúLQLQ�HVNL�DUDPD�
JHoPLúL�GH�oÕNDQ�YLGHRODUÕQ�VÕUDODPDVÕQÕ�HWNLOHPHNWHGLU��7�P�
EX� VÕQÕUODPDODUD� UD÷PHQ� YLGHRODUÕQ� LNL� IDUNOÕ� RIWDOPRORJ�
WDUDIÕQGDQ� LQFHOHQPHVL� YH� DUDODUÕQGDNL� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ� J�oO�� ELU� NRUHODV\RQ� EXOXQPDVÕ� YHULOHUL� GH÷HUOL�
NÕOPDNWDGÕU��$\UÕFD�YLGHRODUÕ�NOLQLN�YH�FHUUDKL�ELOJL�LoHUL÷LQH�
J|UH�D\UÕ�D\UÕ�GH÷HUOHQGLULOPHVL�EX�oDOÕúPDQÕQ�IDUNOÕOÕ÷ÕGÕU��
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ABSTRACT
Objective: 
To determine whether there is a difference in the frequency of 

blood groups between the general population and COVID –19 

patients and whether there is a relationship between blood groups 

and mortality and severity of computed tomography(CT) involve-

ment at admission in COVID –19 patients.

Materials and Methods: 
1546 COVID –19 patients were evaluated. Clinical data including 

age, sex, comorbidities, complaints at the time of admission, and 

outcome of the patients were obtained from medical records. In 

order to determine the normal distribution of the blood groups in 

the general population, a previous study conducted on Turkish 

population which consisted of 3,022,883 healthy blood donors of 

Turkish Red Crescent was identified as a control group.

Results: 
There was no significant difference in gender, CT results, duration 

of hospitalization, and mortality rates between the blood groups 

(p >0.05 for all). When we compared the frequency of blood 

groups between the population and the patients, a statistically 

significant difference was found in regard to the A Rh + blood 

group rates (p = 0.026). Also in our study, the rate of A Rh + was 

found to be higher in hospitalized COVID –19 patients than the 

population. Also, the frequency of A Rh+ blood group was higher 

in patients with severe chest CT involvement compared to the 

normal population (p = 0.007).

Conclusion: 
No significant difference was found between the blood groups and 

gender, severity of CT findings, duration of hospitalization, and 

mortality rates. But the rate of A Rh + was detected to be significantly 

higher in hospitalized COVID –19 patients than the population. Also, 

patients who had severe chest CT findings had higher frequency of A 

Rh+ blood group when compared to the normal population.

Key Words: 
ABO blood groups, Rh groups, COVID-19, Mortality, 

SARS-CoV-2

ÖZ
Amaç:
&29,'���� KDVWDODUÕQGD� JHQHO� SRS�ODV\RQ� LOH� &29,'����
KDVWDODUÕ� DUDVÕQGD� NDQ� JUXSODUÕQÕQ� VÕNOÕ÷ÕQGD� ELU� IDUN� ROXS�
ROPDGÕ÷ÕQÕ�YH�NDQ�JUXSODUÕ�LOH�PRUWDOLWH�YH�J|÷�V�ELOJLVD\DUOÕ�
WRPRJUDIL� �%7�� WXWXOXPXQXQ�úLGGHWL�DUDVÕQGD�ELU� LOLúNL�ROXS�
ROPDGÕ÷ÕQÕ�EHOLUOHPHN��

Gereç ve Yöntem: 
����� &29,'���� KDVWD� GH÷HUOHQGLULOGL�� +DVWDODUÕQ� \Dú��
FLQVL\HW�� HN� KDVWDOÕNODU�� EDúYXUX� VÕUDVÕQGDNL� úLND\HWOHUL� YH�
VRQXoODUÕ� JLEL� NOLQLN� YHULOHU� WÕEEL� ND\ÕWODUGDQ� HOGH� HGLOGL��
*HQHO� SRS�ODV\RQGDNL� NDQ� JUXSODUÕQÕQ� QRUPDO� GD÷ÕOÕPÕQÕ�
EHOLUOHPHN�DPDFÕ\OD�7�UN�SRS�ODV\RQX��]HULQGH�\DSÕODQ�YH�
7�UN�.Õ]ÕOD\Õ
QÕQ�����������VD÷OÕNOÕ�NDQ�GRQ|U�QGHQ�ROXúDQ�
|QFHNL�ELU�oDOÕúPD�NRQWURO�JUXEX�RODUDN�EHOLUOHQPLúWLU��

Bulgular:
.DQ�JUXSODUÕ�DUDVÕQGD�FLQVL\HW��%7�VRQXoODUÕ��KDVWDQHGH�NDOÕú�
V�UHVL�YH�|O�P�RUDQODUÕ� DoÕVÕQGDQ�DQODPOÕ� IDUN�\RNWX� �W�P��
LoLQ� S!������� 3RS�ODV\RQGDNL� NDQ� JUXSODUÕQÕQ� VÕNOÕ÷Õ� YH�
KDVWDODU�NDUúÕODúWÕUÕOGÕ÷ÕQGD��$�5K���NDQ�JUXEX�RUDQODUÕ�DoÕVÕQ-

GDQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN� EXOXQGX� �S ��������
dDOÕúPDPÕ]GD�KDVWDQHGH�\DWDQ�&29,'����KDVWDODUÕQGD�$�5K�
��RUDQÕ�SRS�ODV\RQD�J|UH�GDKD�\�NVHN�EXOXQPXúWXU��$\UÕFD��
FLGGL�J|÷�V�%7�WXWXOXPX�RODQ�KDVWDODUGD�$�5K���NDQ�JUXEX�
VÕNOÕ÷Õ�QRUPDO�SRS�ODV\RQD�J|UH�GDKD�\�NVHNWL��S ��������

Sonuç:
.DQ�JUXSODUÕ�LOH�FLQVL\HW��%7�EXOJXODUÕQÕQ�úLGGHWL��KDVWDQHGH�
NDOÕú�V�UHVL�YH�|O�P�RUDQODUÕ�DUDVÕQGD�DQODPOÕ�ELU�IDUN�EXOXQ-

PDGÕ��$QFDN�KDVWDQHGH�\DWDQ�&29,'����KDVWDODUÕQGD�$�5K���
RUDQÕQÕQ� SRS�ODV\RQD� J|UH� |QHPOL� |Oo�GH� GDKD� \�NVHN�
ROGX÷X� WHVSLW� HGLOGL��$\UÕFD�� FLGGL� J|÷�V�%7� EXOJXODUÕ� RODQ�
KDVWDODUGD��QRUPDO�SRS�ODV\RQD�J|UH�GDKD�\�NVHN�VÕNOÕNWD�$�
5K���NDQ�JUXEX�YDUGÕ�

Anahtar Sözcükler:
$%2� NDQ� JUXSODUÕ�� 5K� JUXSODUÕ�� &29,'����� 0RUWDOLWH��
SARS-CoV2 

INTRODUCTION
The spread of outbreak of novel coronavirus disease 2019 

(coronavirus disease 2019 [COVID –19]) became an interna-

WLRQDO�SXEOLF�KHDOWK�HPHUJHQF\�DQG�:RUOG�+HDOWK�2UJDQL]D-
WLRQ��:+2��GHFODUHG�LW�DV�D�SDQGHPLF�RQ����0DUFK�������$V�
of December 1, 2020, 62,363,527 confirmed cases of COVID 

±��� KDYH� EHHQ� UHSRUWHG� WR� WKH�:+2�� LQFOXGLQJ� ����������
deaths (1). Several risk factors for morbidity and mortality for 

COVID –19 infection are determined till now, including 

older age, male sex, smoking and a number of chronic condi-

tions such as diabetes mellitus, cardiovascular disease and 

laboratory findings (2).

ABO blood group system is found to be related to some viral 

LQIHFWLRQV��VXFK�DV�QRURYLUXV��+%9��+,9��6$56�±&29����DQG�
MERS – COV (3-6). There are some conflicting studies 

suggesting that there may be a relationship between blood 

groups and disease severity and mortality in COVID –19 

patients (7-9). While almost all of the previous studies exam-

ined the relationship between blood group and mortality and 

morbidity, there is no study that compares the blood groups of 

COVID –19 patients with the blood group rates in a large 

population as a control group. In this study, we aimed to 

determine whether there is a difference in the frequency of 

blood groups between the general population and COVID 

–19 patients and whether there is a relationship between 

blood groups and mortality and severity of chest CT involve-

ment at admission in COVID –19 patients.

MATERIAL and METHODS
Study Design and Patients
This study is a retrospective cross-sectional study and 

consisted of 1546 RT –PCR positive COVID –19 patients 

ZKR�ZHUH�KRVSLWDOL]HG�DW�%DNLUNR\�'U��6DGL�.RQXN�7UDLQLQJ�
DQG�5HVHDUFK�+RVSLWDO�LQ�,VWDQEXO��7XUNH\��
Patients were tested for SARS –CoV –2 based on epidemio-

logical and clinical criteria as outlined in the National Guide-

line for the Diagnosis and Treatment Protocol for SARS CoV 

–2 Infection that was published and updated by Turkish 

0LQLVWU\� RI� +HDOWK�� 1DVRSKDU\QJHDO� DQG� RURSKDU\QJHDO�
specimens were collected once from patients and specimens 

were tested for SARS –CoV –2 using real-time RT –PCR at 

our hospital. Informed consent was obtained from each 

subject prior to the study. The Medical Research Ethics Com-

PLWWHH�RI�WKH�%DNLUNR\�'U��6DGL�.RQXN�7UDLQLQJ�DQG�5HVHDUFK�
+RVSLWDO�DSSURYHG�WKH�VWXG\��:H�DUH�FRPPLWWHG�WR�SURWHFWLQJ�
SDWLHQW�SULYDF\�DQG�FRPSO\LQJ�ZLWK�WKH�+HOVLQNL�'HFODUDWLRQ��
(Ethical approval date:10/08/2020, Approval number: 

2020-16-08). Necessary permissions were obtained from the 

hospital administration for the study. The medical records of 

3198 patients were retrospectively analyzed. Patients who 

were under the age of 18, patients with unknown blood type, 

patients whose blood group analysis have not been done at 

our hospital, and patients with unknown survival status were 

excluded from the study. A total of 1652 patients were 

excluded and 1546 patients were evaluable for the final statis-

tical analysis. Clinical data including age, sex, comorbidities, 

complaints at the time of admission, and outcome of the 

patients were obtained from medical records.

In order to determine the normal distribution of the blood 

groups in the general population, a previous study conducted 

on Turkish population which consisted of 3,022,883 healthy 

blood donors of Turkish Red Crescent was identified as a 

control group (10).

Microlate (Neo-Immucor ®) grouping method is used for 

ABO and Rh (D) blood groups in our hospital.

Statistical Analysis
1&66�������1XPEHU�&UXQFKHU�6WDWLVWLFDO�6\VWHP��.D\VYLOOH��
Utah, USA) program was used for statistical analysis. 

Descriptive statistical methods (mean, standard deviation, 

median, frequency, ratio, minimum, maximum) were used 

when evaluating the study data. Frequency and percentage 

values of categorical variables, arithmetic mean and standard 

deviation values of quantitative variables are presented. The 

conformity of quantitative data to normal distribution was 

examined by Shapiro-Wilk test and graphical evaluations. 

.UXVNDO�:DOOLV� WHVW�ZDV�XVHG�IRU�FRPSDULVRQV�RI���RU�PRUH�
groups that did not show normal distribution. Pearson 

Chi-Square test and Fisher Exact test were used for compari-

son of qualitative data. Type I error rate was taken as 0.05 in 

the study.

RESULTS
Our study was conducted on a total of 1546 cases, 46.8% (n = 

723) of whom were women and 53.2% (n = 823) were men. 

The ages of the cases ranged from 18 to 102, with a mean of 

58.19 ± 17.11 years.

Of the subjects included in the study, 19.5% (n = 301) had 

diabetes mellitus, 20.4% (n = 315) had hypertension, 6.6% (n 

= 102) had chronic obstructive pulmonary disease (COPD), 

15.7% (n = 243) had coronary artery disease (CAD), 7.6% (n 

= 118) had cancer, 6.4% (n = 99) had chronic kidney disease, 

4.3% (n = 66) had cerebrovascular disease, 1.0% (n = 15) had 

chronic liver disease, 1.6% (n = 24) had rheumatological 

disease, and 3.0% (n = 46) had other diseases.

When we examine the blood groups of the patients; 39.8% (n 

= 616) were A Rh+, 5.0% (n = 77) were A Rh-, 13.6% (n = 

211) were B Rh+, 1.5% (n = 23) were B Rh-, 6.9% (n = 107) 

were AB Rh+, 0.7% (n = 10) were AB Rh-, 28.5% (n = 440) 

were O Rh+, 4.0% (n = 62) were O Rh-. Demographic data of 

the patients was shown in table I.

Table I: Distribution of Descriptive Features of the Patients.

Admission symptoms of the cases were sown in Table II; 

35.7% (n = 552) had shortness of breath, cough in 28.1% (n = 

434), fever in 27.5% (n = 425), weakness in 16.1% (n = 249), 

and loss of appetite in 11.8% (n = 182).

In regard to chest CT results, 7.0% of the cases (n = 108) had 

atypical findings, and typical findings are observed in 80.0% 

(n = 1237). When the severity of CT involvement results is 

examined; 17.9% (n = 222) was normal, 34.8% (n = 430) was 

mild, 34.9% (n = 432) was moderate and 12.4% (n = 153) 

were severe.

The length of stay ranges from 1 to 81 days, with an average 

of 10.38 ± 8.52 days and a median of 8 days. Mortality was 

seen in 14.6% (n = 226) of the cases. Clinical data of the 

patients was shown in table II.

Table II: Survival, duration of hospitalisation, and the distribution

                of patients’ characteristics at admission.

There was no significant difference in gender, CT results, 

duration of hospitalization, and mortality rates between blood 

groups (p >0.05 for all) (Table III and IV).

Table III: Association of blood groups and gender, CT findings,

                 and mortality.

Table IV:�(YDOXDWLRQ�RI�'XUDWLRQ�RI�+RVSLWDOL]DWLRQ�$FFRUGLQJ�
                 to Blood Groups.

When we compared the frequency of blood groups in the 

population and the patients a statistically significant differ-

ence was found in regard to the A Rh + blood group rates (p = 

0.026); in our study the rate of A Rh + was found to be higher 

in hospitalized COVID –19 patients than the population. 

There was no statistically significant difference in the rates of 

other blood types (p> 0.05 for all) (Table V).

Table V: Evaluation of the frequency of blood groups detected in our study       

               with the frequency of blood groups in the population.

In our study, while there was no difference in blood group 

frequencies between the normal population and the patients 

with normal, mild, and moderate severity of chest CT 

involvement (p>0.05 for all), the frequency of A Rh+ blood 

group was higher in patients with severe chest CT involve-

ment compared to the normal population (p = 0.007) 

(Table VI).

Tablo VI: Evaluation of the frequency of blood groups detected in patients

                  with severe CT involvement with the frequency of blood groups 

                  in the population.

DISCUSSION
In our study, we did not find a significant difference in 

gender, CT findings, duration of hospitalization, and mortali-

ty rates between blood groups, but the rate of A Rh + was 

found to be significantly higher in hospitalized COVID –19 

patients than the population. Also, the frequency of A Rh+ 

blood group was higher in patients with severe chest CT 

involvement compared to the normal population.

Zhao et al. (2020) showed increased susceptibility to COVID 

–19 infection in AB blood group than other blood groups, 

whereas another study conducted by Zietz and Tatonetti 

(2020) found the opposite result and showed a decreased 

COVID –19 infection rate in patients with AB blood group. 

In addition, Zhao et al. (2020) detected higher mortality of 

COVID –19 rate in A blood group, and lower mortality in O 

blood group, but Zeng et al. (2020) did not find such a 

relationship between blood type and COVID –19 mortality. 

The contradictory results between these studies could be due 

to small sample and control sizes, population heterogeneity, 

racial-ethnic and regional differences (11-13).

A recently published large, multi-institutional, retrospective 

study conducted on 1289 patients showed no relationship 

between ABO blood type and COVID –19 disease severity 

defined as intubation or death. Also, in this study, Rh + blood 

was associated with higher rates of testing positive for 

disease (14). 

Another recent study conducted on 187 patients showed an 

increased risk for infection with SARS –CoV –2 in patients 

with blood group A and a decreased risk in patients with 

blood group O. Due to the relatively low number of patients 

in the study, Rh types of the patients were not examined in 

that study (9). Similarly, another study investigating the 

genome-wide relationship of severe Covid –19 with respira-

tory failure, consisting of Italian and Spanish patients, found 

a higher risk in the A blood group and a protective effect in 

the O blood group compared to other blood groups (15). 

Another recent study, published by Arac et al. which only 

aimed to determine the association between the Rh blood 

group and Covid–19 susceptibility, was shown that the Rh (-) 

blood group was protective for COVID –19 infection, and the 

Rh (+) blood group was susceptible to COVID –19 infection 

(16).

In our study, contrary to the results of some previous studies, 

we found that the risk of infection of the O blood group with 

SARS CoV –2 viruses was the same with other blood groups 

except A Rh + patients. Similar to our study results, in a study 

conducted on the Swedish population, it was shown that 

blood types were not associated with risk of intubation or 

death in COVID –19 patients and there was no relationship 

between the O blood group and the risk of infection and 

mortality. In addition to these results researchers have shown 

that Rh+ status was associated with higher rates of testing 

positive. Considering our and previous study results altogeth-

er, blood type may have a less but confounded effect on infec-

tion prevalence, intubation, and death (14). 

There are several molecular level hypotheses for the variable 

susceptibility to disease and vulnerability to severe disease. 

Although we did not investigate the mechanism behind the 

relationship, a previous study conducted by Patrice et al. 

reported that monoclonal or human natural anti–A antibodies 

might block the virus receptor interaction, thereby providing 

protection which could explain why individuals with blood 

group A were more susceptible to SARS –CoV infection (17). 

CONCLUSION
As a result, we did not find a significant difference between 

the blood groups and gender, severity of CT findings, 

duration of hospitalization, and mortality rates. But the rate of 

A Rh + was detected to be significantly higher in hospitalized 

COVID –19 patients than the population. Also, patients who 

had severe chest CT findings had higher frequency of A Rh+ 

blood group when compared to the normal population.

There are some limitations in our study. Being a retrospective 

observational study, being performed in a single country, and 

not being performed blood group subgroup analysis are the 

leading causes of our limitations. Also, although the major 

ethnic group in our country (75%) consists of Turks, not 

studying the genetic data of the patients included in our study 

in order to determine the ancestry of the patients is another 

limitation of our study.
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ABSTRACT
Objective: 
To determine whether there is a difference in the frequency of 

blood groups between the general population and COVID –19 

patients and whether there is a relationship between blood groups 

and mortality and severity of computed tomography(CT) involve-

ment at admission in COVID –19 patients.

Materials and Methods: 
1546 COVID –19 patients were evaluated. Clinical data including 

age, sex, comorbidities, complaints at the time of admission, and 

outcome of the patients were obtained from medical records. In 

order to determine the normal distribution of the blood groups in 

the general population, a previous study conducted on Turkish 

population which consisted of 3,022,883 healthy blood donors of 

Turkish Red Crescent was identified as a control group.

Results: 
There was no significant difference in gender, CT results, duration 

of hospitalization, and mortality rates between the blood groups 

(p >0.05 for all). When we compared the frequency of blood 

groups between the population and the patients, a statistically 

significant difference was found in regard to the A Rh + blood 

group rates (p = 0.026). Also in our study, the rate of A Rh + was 

found to be higher in hospitalized COVID –19 patients than the 

population. Also, the frequency of A Rh+ blood group was higher 

in patients with severe chest CT involvement compared to the 

normal population (p = 0.007).

Conclusion: 
No significant difference was found between the blood groups and 

gender, severity of CT findings, duration of hospitalization, and 

mortality rates. But the rate of A Rh + was detected to be significantly 

higher in hospitalized COVID –19 patients than the population. Also, 

patients who had severe chest CT findings had higher frequency of A 

Rh+ blood group when compared to the normal population.

Key Words: 
ABO blood groups, Rh groups, COVID-19, Mortality, 

SARS-CoV-2
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INTRODUCTION
The spread of outbreak of novel coronavirus disease 2019 

(coronavirus disease 2019 [COVID –19]) became an interna-

WLRQDO�SXEOLF�KHDOWK�HPHUJHQF\�DQG�:RUOG�+HDOWK�2UJDQL]D-
WLRQ��:+2��GHFODUHG�LW�DV�D�SDQGHPLF�RQ����0DUFK�������$V�
of December 1, 2020, 62,363,527 confirmed cases of COVID 

±��� KDYH� EHHQ� UHSRUWHG� WR� WKH�:+2�� LQFOXGLQJ� ����������
deaths (1). Several risk factors for morbidity and mortality for 

COVID –19 infection are determined till now, including 

older age, male sex, smoking and a number of chronic condi-

tions such as diabetes mellitus, cardiovascular disease and 

laboratory findings (2).

ABO blood group system is found to be related to some viral 

LQIHFWLRQV��VXFK�DV�QRURYLUXV��+%9��+,9��6$56�±&29����DQG�
MERS – COV (3-6). There are some conflicting studies 

suggesting that there may be a relationship between blood 

groups and disease severity and mortality in COVID –19 

patients (7-9). While almost all of the previous studies exam-

ined the relationship between blood group and mortality and 

morbidity, there is no study that compares the blood groups of 

COVID –19 patients with the blood group rates in a large 

population as a control group. In this study, we aimed to 

determine whether there is a difference in the frequency of 

blood groups between the general population and COVID 

–19 patients and whether there is a relationship between 

blood groups and mortality and severity of chest CT involve-

ment at admission in COVID –19 patients.

MATERIAL and METHODS
Study Design and Patients
This study is a retrospective cross-sectional study and 

consisted of 1546 RT –PCR positive COVID –19 patients 

ZKR�ZHUH�KRVSLWDOL]HG�DW�%DNLUNR\�'U��6DGL�.RQXN�7UDLQLQJ�
DQG�5HVHDUFK�+RVSLWDO�LQ�,VWDQEXO��7XUNH\��
Patients were tested for SARS –CoV –2 based on epidemio-

logical and clinical criteria as outlined in the National Guide-

line for the Diagnosis and Treatment Protocol for SARS CoV 

–2 Infection that was published and updated by Turkish 

0LQLVWU\� RI� +HDOWK�� 1DVRSKDU\QJHDO� DQG� RURSKDU\QJHDO�
specimens were collected once from patients and specimens 

were tested for SARS –CoV –2 using real-time RT –PCR at 

our hospital. Informed consent was obtained from each 

subject prior to the study. The Medical Research Ethics Com-

PLWWHH�RI�WKH�%DNLUNR\�'U��6DGL�.RQXN�7UDLQLQJ�DQG�5HVHDUFK�
+RVSLWDO�DSSURYHG�WKH�VWXG\��:H�DUH�FRPPLWWHG�WR�SURWHFWLQJ�
SDWLHQW�SULYDF\�DQG�FRPSO\LQJ�ZLWK�WKH�+HOVLQNL�'HFODUDWLRQ��
(Ethical approval date:10/08/2020, Approval number: 

2020-16-08). Necessary permissions were obtained from the 

hospital administration for the study. The medical records of 

3198 patients were retrospectively analyzed. Patients who 

were under the age of 18, patients with unknown blood type, 

patients whose blood group analysis have not been done at 

our hospital, and patients with unknown survival status were 

excluded from the study. A total of 1652 patients were 

excluded and 1546 patients were evaluable for the final statis-

tical analysis. Clinical data including age, sex, comorbidities, 

complaints at the time of admission, and outcome of the 

patients were obtained from medical records.

In order to determine the normal distribution of the blood 

groups in the general population, a previous study conducted 

on Turkish population which consisted of 3,022,883 healthy 

blood donors of Turkish Red Crescent was identified as a 

control group (10).

Microlate (Neo-Immucor ®) grouping method is used for 

ABO and Rh (D) blood groups in our hospital.

Statistical Analysis
1&66�������1XPEHU�&UXQFKHU�6WDWLVWLFDO�6\VWHP��.D\VYLOOH��
Utah, USA) program was used for statistical analysis. 

Descriptive statistical methods (mean, standard deviation, 

median, frequency, ratio, minimum, maximum) were used 

when evaluating the study data. Frequency and percentage 

values of categorical variables, arithmetic mean and standard 

deviation values of quantitative variables are presented. The 

conformity of quantitative data to normal distribution was 

examined by Shapiro-Wilk test and graphical evaluations. 

.UXVNDO�:DOOLV� WHVW�ZDV�XVHG�IRU�FRPSDULVRQV�RI���RU�PRUH�
groups that did not show normal distribution. Pearson 

Chi-Square test and Fisher Exact test were used for compari-

son of qualitative data. Type I error rate was taken as 0.05 in 

the study.

RESULTS
Our study was conducted on a total of 1546 cases, 46.8% (n = 

723) of whom were women and 53.2% (n = 823) were men. 

The ages of the cases ranged from 18 to 102, with a mean of 

58.19 ± 17.11 years.

Of the subjects included in the study, 19.5% (n = 301) had 

diabetes mellitus, 20.4% (n = 315) had hypertension, 6.6% (n 

= 102) had chronic obstructive pulmonary disease (COPD), 

15.7% (n = 243) had coronary artery disease (CAD), 7.6% (n 

= 118) had cancer, 6.4% (n = 99) had chronic kidney disease, 

4.3% (n = 66) had cerebrovascular disease, 1.0% (n = 15) had 

chronic liver disease, 1.6% (n = 24) had rheumatological 

disease, and 3.0% (n = 46) had other diseases.

When we examine the blood groups of the patients; 39.8% (n 

= 616) were A Rh+, 5.0% (n = 77) were A Rh-, 13.6% (n = 

211) were B Rh+, 1.5% (n = 23) were B Rh-, 6.9% (n = 107) 

were AB Rh+, 0.7% (n = 10) were AB Rh-, 28.5% (n = 440) 

were O Rh+, 4.0% (n = 62) were O Rh-. Demographic data of 

the patients was shown in table I.

Table I: Distribution of Descriptive Features of the Patients.

Admission symptoms of the cases were sown in Table II; 

35.7% (n = 552) had shortness of breath, cough in 28.1% (n = 

434), fever in 27.5% (n = 425), weakness in 16.1% (n = 249), 

and loss of appetite in 11.8% (n = 182).

In regard to chest CT results, 7.0% of the cases (n = 108) had 

atypical findings, and typical findings are observed in 80.0% 

(n = 1237). When the severity of CT involvement results is 

examined; 17.9% (n = 222) was normal, 34.8% (n = 430) was 

mild, 34.9% (n = 432) was moderate and 12.4% (n = 153) 

were severe.

The length of stay ranges from 1 to 81 days, with an average 

of 10.38 ± 8.52 days and a median of 8 days. Mortality was 

seen in 14.6% (n = 226) of the cases. Clinical data of the 

patients was shown in table II.

Table II: Survival, duration of hospitalisation, and the distribution

                of patients’ characteristics at admission.

There was no significant difference in gender, CT results, 

duration of hospitalization, and mortality rates between blood 

groups (p >0.05 for all) (Table III and IV).

Table III: Association of blood groups and gender, CT findings,

                 and mortality.

Table IV:�(YDOXDWLRQ�RI�'XUDWLRQ�RI�+RVSLWDOL]DWLRQ�$FFRUGLQJ�
                 to Blood Groups.

When we compared the frequency of blood groups in the 

population and the patients a statistically significant differ-

ence was found in regard to the A Rh + blood group rates (p = 

0.026); in our study the rate of A Rh + was found to be higher 

in hospitalized COVID –19 patients than the population. 

There was no statistically significant difference in the rates of 

other blood types (p> 0.05 for all) (Table V).

Table V: Evaluation of the frequency of blood groups detected in our study       

               with the frequency of blood groups in the population.

In our study, while there was no difference in blood group 

frequencies between the normal population and the patients 

with normal, mild, and moderate severity of chest CT 

involvement (p>0.05 for all), the frequency of A Rh+ blood 

group was higher in patients with severe chest CT involve-

ment compared to the normal population (p = 0.007) 

(Table VI).

Tablo VI: Evaluation of the frequency of blood groups detected in patients

                  with severe CT involvement with the frequency of blood groups 

                  in the population.

DISCUSSION
In our study, we did not find a significant difference in 

gender, CT findings, duration of hospitalization, and mortali-

ty rates between blood groups, but the rate of A Rh + was 

found to be significantly higher in hospitalized COVID –19 

patients than the population. Also, the frequency of A Rh+ 

blood group was higher in patients with severe chest CT 

involvement compared to the normal population.

Zhao et al. (2020) showed increased susceptibility to COVID 

–19 infection in AB blood group than other blood groups, 

whereas another study conducted by Zietz and Tatonetti 

(2020) found the opposite result and showed a decreased 

COVID –19 infection rate in patients with AB blood group. 

In addition, Zhao et al. (2020) detected higher mortality of 

COVID –19 rate in A blood group, and lower mortality in O 

blood group, but Zeng et al. (2020) did not find such a 

relationship between blood type and COVID –19 mortality. 

The contradictory results between these studies could be due 

to small sample and control sizes, population heterogeneity, 

racial-ethnic and regional differences (11-13).

A recently published large, multi-institutional, retrospective 

study conducted on 1289 patients showed no relationship 

between ABO blood type and COVID –19 disease severity 

defined as intubation or death. Also, in this study, Rh + blood 

was associated with higher rates of testing positive for 

disease (14). 

Another recent study conducted on 187 patients showed an 

increased risk for infection with SARS –CoV –2 in patients 

with blood group A and a decreased risk in patients with 

blood group O. Due to the relatively low number of patients 

in the study, Rh types of the patients were not examined in 

that study (9). Similarly, another study investigating the 

genome-wide relationship of severe Covid –19 with respira-

tory failure, consisting of Italian and Spanish patients, found 

a higher risk in the A blood group and a protective effect in 

the O blood group compared to other blood groups (15). 

Another recent study, published by Arac et al. which only 

aimed to determine the association between the Rh blood 

group and Covid–19 susceptibility, was shown that the Rh (-) 

blood group was protective for COVID –19 infection, and the 

Rh (+) blood group was susceptible to COVID –19 infection 

(16).

In our study, contrary to the results of some previous studies, 

we found that the risk of infection of the O blood group with 

SARS CoV –2 viruses was the same with other blood groups 

except A Rh + patients. Similar to our study results, in a study 

conducted on the Swedish population, it was shown that 

blood types were not associated with risk of intubation or 

death in COVID –19 patients and there was no relationship 

between the O blood group and the risk of infection and 

mortality. In addition to these results researchers have shown 

that Rh+ status was associated with higher rates of testing 

positive. Considering our and previous study results altogeth-

er, blood type may have a less but confounded effect on infec-

tion prevalence, intubation, and death (14). 

There are several molecular level hypotheses for the variable 

susceptibility to disease and vulnerability to severe disease. 

Although we did not investigate the mechanism behind the 

relationship, a previous study conducted by Patrice et al. 

reported that monoclonal or human natural anti–A antibodies 

might block the virus receptor interaction, thereby providing 

protection which could explain why individuals with blood 

group A were more susceptible to SARS –CoV infection (17). 

CONCLUSION
As a result, we did not find a significant difference between 

the blood groups and gender, severity of CT findings, 

duration of hospitalization, and mortality rates. But the rate of 

A Rh + was detected to be significantly higher in hospitalized 

COVID –19 patients than the population. Also, patients who 

had severe chest CT findings had higher frequency of A Rh+ 

blood group when compared to the normal population.

There are some limitations in our study. Being a retrospective 

observational study, being performed in a single country, and 

not being performed blood group subgroup analysis are the 

leading causes of our limitations. Also, although the major 

ethnic group in our country (75%) consists of Turks, not 

studying the genetic data of the patients included in our study 

in order to determine the ancestry of the patients is another 

limitation of our study.
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blood groups between the general population and COVID –19 

patients and whether there is a relationship between blood groups 

and mortality and severity of computed tomography(CT) involve-

ment at admission in COVID –19 patients.

Materials and Methods: 
1546 COVID –19 patients were evaluated. Clinical data including 

age, sex, comorbidities, complaints at the time of admission, and 

outcome of the patients were obtained from medical records. In 

order to determine the normal distribution of the blood groups in 

the general population, a previous study conducted on Turkish 

population which consisted of 3,022,883 healthy blood donors of 

Turkish Red Crescent was identified as a control group.

Results: 
There was no significant difference in gender, CT results, duration 

of hospitalization, and mortality rates between the blood groups 

(p >0.05 for all). When we compared the frequency of blood 

groups between the population and the patients, a statistically 

significant difference was found in regard to the A Rh + blood 

group rates (p = 0.026). Also in our study, the rate of A Rh + was 

found to be higher in hospitalized COVID –19 patients than the 

population. Also, the frequency of A Rh+ blood group was higher 

in patients with severe chest CT involvement compared to the 

normal population (p = 0.007).

Conclusion: 
No significant difference was found between the blood groups and 

gender, severity of CT findings, duration of hospitalization, and 
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ABO blood group system is found to be related to some viral 

LQIHFWLRQV��VXFK�DV�QRURYLUXV��+%9��+,9��6$56�±&29����DQG�
MERS – COV (3-6). There are some conflicting studies 

suggesting that there may be a relationship between blood 

groups and disease severity and mortality in COVID –19 

patients (7-9). While almost all of the previous studies exam-

ined the relationship between blood group and mortality and 

morbidity, there is no study that compares the blood groups of 

COVID –19 patients with the blood group rates in a large 

population as a control group. In this study, we aimed to 

determine whether there is a difference in the frequency of 

blood groups between the general population and COVID 

–19 patients and whether there is a relationship between 

blood groups and mortality and severity of chest CT involve-

ment at admission in COVID –19 patients.

MATERIAL and METHODS
Study Design and Patients
This study is a retrospective cross-sectional study and 

consisted of 1546 RT –PCR positive COVID –19 patients 

ZKR�ZHUH�KRVSLWDOL]HG�DW�%DNLUNR\�'U��6DGL�.RQXN�7UDLQLQJ�
DQG�5HVHDUFK�+RVSLWDO�LQ�,VWDQEXO��7XUNH\��
Patients were tested for SARS –CoV –2 based on epidemio-

logical and clinical criteria as outlined in the National Guide-

line for the Diagnosis and Treatment Protocol for SARS CoV 

–2 Infection that was published and updated by Turkish 

0LQLVWU\� RI� +HDOWK�� 1DVRSKDU\QJHDO� DQG� RURSKDU\QJHDO�
specimens were collected once from patients and specimens 

were tested for SARS –CoV –2 using real-time RT –PCR at 

our hospital. Informed consent was obtained from each 

subject prior to the study. The Medical Research Ethics Com-

PLWWHH�RI�WKH�%DNLUNR\�'U��6DGL�.RQXN�7UDLQLQJ�DQG�5HVHDUFK�
+RVSLWDO�DSSURYHG�WKH�VWXG\��:H�DUH�FRPPLWWHG�WR�SURWHFWLQJ�
SDWLHQW�SULYDF\�DQG�FRPSO\LQJ�ZLWK�WKH�+HOVLQNL�'HFODUDWLRQ��
(Ethical approval date:10/08/2020, Approval number: 

2020-16-08). Necessary permissions were obtained from the 

hospital administration for the study. The medical records of 

3198 patients were retrospectively analyzed. Patients who 

were under the age of 18, patients with unknown blood type, 

patients whose blood group analysis have not been done at 

our hospital, and patients with unknown survival status were 

excluded from the study. A total of 1652 patients were 

excluded and 1546 patients were evaluable for the final statis-

tical analysis. Clinical data including age, sex, comorbidities, 

complaints at the time of admission, and outcome of the 

patients were obtained from medical records.

In order to determine the normal distribution of the blood 

groups in the general population, a previous study conducted 

on Turkish population which consisted of 3,022,883 healthy 

blood donors of Turkish Red Crescent was identified as a 

control group (10).

Microlate (Neo-Immucor ®) grouping method is used for 

ABO and Rh (D) blood groups in our hospital.

Statistical Analysis
1&66�������1XPEHU�&UXQFKHU�6WDWLVWLFDO�6\VWHP��.D\VYLOOH��
Utah, USA) program was used for statistical analysis. 

Descriptive statistical methods (mean, standard deviation, 

median, frequency, ratio, minimum, maximum) were used 

when evaluating the study data. Frequency and percentage 

values of categorical variables, arithmetic mean and standard 

deviation values of quantitative variables are presented. The 

conformity of quantitative data to normal distribution was 

examined by Shapiro-Wilk test and graphical evaluations. 

.UXVNDO�:DOOLV� WHVW�ZDV�XVHG�IRU�FRPSDULVRQV�RI���RU�PRUH�
groups that did not show normal distribution. Pearson 

Chi-Square test and Fisher Exact test were used for compari-

son of qualitative data. Type I error rate was taken as 0.05 in 

the study.

RESULTS
Our study was conducted on a total of 1546 cases, 46.8% (n = 

723) of whom were women and 53.2% (n = 823) were men. 

The ages of the cases ranged from 18 to 102, with a mean of 

58.19 ± 17.11 years.

Of the subjects included in the study, 19.5% (n = 301) had 

diabetes mellitus, 20.4% (n = 315) had hypertension, 6.6% (n 

= 102) had chronic obstructive pulmonary disease (COPD), 

15.7% (n = 243) had coronary artery disease (CAD), 7.6% (n 

= 118) had cancer, 6.4% (n = 99) had chronic kidney disease, 

4.3% (n = 66) had cerebrovascular disease, 1.0% (n = 15) had 

chronic liver disease, 1.6% (n = 24) had rheumatological 

disease, and 3.0% (n = 46) had other diseases.

When we examine the blood groups of the patients; 39.8% (n 

= 616) were A Rh+, 5.0% (n = 77) were A Rh-, 13.6% (n = 

211) were B Rh+, 1.5% (n = 23) were B Rh-, 6.9% (n = 107) 

were AB Rh+, 0.7% (n = 10) were AB Rh-, 28.5% (n = 440) 

were O Rh+, 4.0% (n = 62) were O Rh-. Demographic data of 

the patients was shown in table I.

Table I: Distribution of Descriptive Features of the Patients.

Admission symptoms of the cases were sown in Table II; 

35.7% (n = 552) had shortness of breath, cough in 28.1% (n = 

434), fever in 27.5% (n = 425), weakness in 16.1% (n = 249), 

and loss of appetite in 11.8% (n = 182).

In regard to chest CT results, 7.0% of the cases (n = 108) had 

atypical findings, and typical findings are observed in 80.0% 

(n = 1237). When the severity of CT involvement results is 

examined; 17.9% (n = 222) was normal, 34.8% (n = 430) was 

mild, 34.9% (n = 432) was moderate and 12.4% (n = 153) 

were severe.

The length of stay ranges from 1 to 81 days, with an average 

of 10.38 ± 8.52 days and a median of 8 days. Mortality was 

seen in 14.6% (n = 226) of the cases. Clinical data of the 

patients was shown in table II.

Table II: Survival, duration of hospitalisation, and the distribution

                of patients’ characteristics at admission.

There was no significant difference in gender, CT results, 

duration of hospitalization, and mortality rates between blood 

groups (p >0.05 for all) (Table III and IV).

Table III: Association of blood groups and gender, CT findings,

                 and mortality.

Table IV:�(YDOXDWLRQ�RI�'XUDWLRQ�RI�+RVSLWDOL]DWLRQ�$FFRUGLQJ�
                 to Blood Groups.

When we compared the frequency of blood groups in the 

population and the patients a statistically significant differ-

ence was found in regard to the A Rh + blood group rates (p = 

0.026); in our study the rate of A Rh + was found to be higher 

in hospitalized COVID –19 patients than the population. 

There was no statistically significant difference in the rates of 

other blood types (p> 0.05 for all) (Table V).

Table V: Evaluation of the frequency of blood groups detected in our study       

               with the frequency of blood groups in the population.

In our study, while there was no difference in blood group 

frequencies between the normal population and the patients 

with normal, mild, and moderate severity of chest CT 

involvement (p>0.05 for all), the frequency of A Rh+ blood 

group was higher in patients with severe chest CT involve-

ment compared to the normal population (p = 0.007) 

(Table VI).

Tablo VI: Evaluation of the frequency of blood groups detected in patients

                  with severe CT involvement with the frequency of blood groups 

                  in the population.

DISCUSSION
In our study, we did not find a significant difference in 

gender, CT findings, duration of hospitalization, and mortali-

ty rates between blood groups, but the rate of A Rh + was 

found to be significantly higher in hospitalized COVID –19 

patients than the population. Also, the frequency of A Rh+ 

blood group was higher in patients with severe chest CT 

involvement compared to the normal population.

Zhao et al. (2020) showed increased susceptibility to COVID 

–19 infection in AB blood group than other blood groups, 

whereas another study conducted by Zietz and Tatonetti 

(2020) found the opposite result and showed a decreased 

COVID –19 infection rate in patients with AB blood group. 

In addition, Zhao et al. (2020) detected higher mortality of 

COVID –19 rate in A blood group, and lower mortality in O 

blood group, but Zeng et al. (2020) did not find such a 

relationship between blood type and COVID –19 mortality. 

The contradictory results between these studies could be due 

to small sample and control sizes, population heterogeneity, 

racial-ethnic and regional differences (11-13).

A recently published large, multi-institutional, retrospective 

study conducted on 1289 patients showed no relationship 

between ABO blood type and COVID –19 disease severity 

defined as intubation or death. Also, in this study, Rh + blood 

was associated with higher rates of testing positive for 

disease (14). 

Another recent study conducted on 187 patients showed an 

increased risk for infection with SARS –CoV –2 in patients 

with blood group A and a decreased risk in patients with 

blood group O. Due to the relatively low number of patients 

in the study, Rh types of the patients were not examined in 

that study (9). Similarly, another study investigating the 

genome-wide relationship of severe Covid –19 with respira-

tory failure, consisting of Italian and Spanish patients, found 

a higher risk in the A blood group and a protective effect in 

the O blood group compared to other blood groups (15). 

Another recent study, published by Arac et al. which only 

aimed to determine the association between the Rh blood 

group and Covid–19 susceptibility, was shown that the Rh (-) 

blood group was protective for COVID –19 infection, and the 

Rh (+) blood group was susceptible to COVID –19 infection 

(16).

In our study, contrary to the results of some previous studies, 

we found that the risk of infection of the O blood group with 

SARS CoV –2 viruses was the same with other blood groups 

except A Rh + patients. Similar to our study results, in a study 

conducted on the Swedish population, it was shown that 

blood types were not associated with risk of intubation or 

death in COVID –19 patients and there was no relationship 

between the O blood group and the risk of infection and 

mortality. In addition to these results researchers have shown 

that Rh+ status was associated with higher rates of testing 

positive. Considering our and previous study results altogeth-

er, blood type may have a less but confounded effect on infec-

tion prevalence, intubation, and death (14). 

There are several molecular level hypotheses for the variable 

susceptibility to disease and vulnerability to severe disease. 

Although we did not investigate the mechanism behind the 

relationship, a previous study conducted by Patrice et al. 

reported that monoclonal or human natural anti–A antibodies 

might block the virus receptor interaction, thereby providing 

protection which could explain why individuals with blood 

group A were more susceptible to SARS –CoV infection (17). 

CONCLUSION
As a result, we did not find a significant difference between 

the blood groups and gender, severity of CT findings, 

duration of hospitalization, and mortality rates. But the rate of 

A Rh + was detected to be significantly higher in hospitalized 

COVID –19 patients than the population. Also, patients who 

had severe chest CT findings had higher frequency of A Rh+ 

blood group when compared to the normal population.

There are some limitations in our study. Being a retrospective 

observational study, being performed in a single country, and 

not being performed blood group subgroup analysis are the 

leading causes of our limitations. Also, although the major 

ethnic group in our country (75%) consists of Turks, not 

studying the genetic data of the patients included in our study 

in order to determine the ancestry of the patients is another 

limitation of our study.
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ABSTRACT
Objective: 
To determine whether there is a difference in the frequency of 

blood groups between the general population and COVID –19 

patients and whether there is a relationship between blood groups 

and mortality and severity of computed tomography(CT) involve-

ment at admission in COVID –19 patients.

Materials and Methods: 
1546 COVID –19 patients were evaluated. Clinical data including 

age, sex, comorbidities, complaints at the time of admission, and 

outcome of the patients were obtained from medical records. In 

order to determine the normal distribution of the blood groups in 

the general population, a previous study conducted on Turkish 

population which consisted of 3,022,883 healthy blood donors of 

Turkish Red Crescent was identified as a control group.

Results: 
There was no significant difference in gender, CT results, duration 

of hospitalization, and mortality rates between the blood groups 

(p >0.05 for all). When we compared the frequency of blood 

groups between the population and the patients, a statistically 

significant difference was found in regard to the A Rh + blood 

group rates (p = 0.026). Also in our study, the rate of A Rh + was 

found to be higher in hospitalized COVID –19 patients than the 

population. Also, the frequency of A Rh+ blood group was higher 

in patients with severe chest CT involvement compared to the 

normal population (p = 0.007).

Conclusion: 
No significant difference was found between the blood groups and 

gender, severity of CT findings, duration of hospitalization, and 

mortality rates. But the rate of A Rh + was detected to be significantly 

higher in hospitalized COVID –19 patients than the population. Also, 

patients who had severe chest CT findings had higher frequency of A 

Rh+ blood group when compared to the normal population.

Key Words: 
ABO blood groups, Rh groups, COVID-19, Mortality, 

SARS-CoV-2
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INTRODUCTION
The spread of outbreak of novel coronavirus disease 2019 

(coronavirus disease 2019 [COVID –19]) became an interna-

WLRQDO�SXEOLF�KHDOWK�HPHUJHQF\�DQG�:RUOG�+HDOWK�2UJDQL]D-
WLRQ��:+2��GHFODUHG�LW�DV�D�SDQGHPLF�RQ����0DUFK�������$V�
of December 1, 2020, 62,363,527 confirmed cases of COVID 

±��� KDYH� EHHQ� UHSRUWHG� WR� WKH�:+2�� LQFOXGLQJ� ����������
deaths (1). Several risk factors for morbidity and mortality for 

COVID –19 infection are determined till now, including 

older age, male sex, smoking and a number of chronic condi-

tions such as diabetes mellitus, cardiovascular disease and 

laboratory findings (2).

ABO blood group system is found to be related to some viral 

LQIHFWLRQV��VXFK�DV�QRURYLUXV��+%9��+,9��6$56�±&29����DQG�
MERS – COV (3-6). There are some conflicting studies 

suggesting that there may be a relationship between blood 

groups and disease severity and mortality in COVID –19 

patients (7-9). While almost all of the previous studies exam-

ined the relationship between blood group and mortality and 

morbidity, there is no study that compares the blood groups of 

COVID –19 patients with the blood group rates in a large 

population as a control group. In this study, we aimed to 

determine whether there is a difference in the frequency of 

blood groups between the general population and COVID 

–19 patients and whether there is a relationship between 

blood groups and mortality and severity of chest CT involve-

ment at admission in COVID –19 patients.

MATERIAL and METHODS
Study Design and Patients
This study is a retrospective cross-sectional study and 

consisted of 1546 RT –PCR positive COVID –19 patients 

ZKR�ZHUH�KRVSLWDOL]HG�DW�%DNLUNR\�'U��6DGL�.RQXN�7UDLQLQJ�
DQG�5HVHDUFK�+RVSLWDO�LQ�,VWDQEXO��7XUNH\��
Patients were tested for SARS –CoV –2 based on epidemio-

logical and clinical criteria as outlined in the National Guide-

line for the Diagnosis and Treatment Protocol for SARS CoV 

–2 Infection that was published and updated by Turkish 
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specimens were collected once from patients and specimens 

were tested for SARS –CoV –2 using real-time RT –PCR at 

our hospital. Informed consent was obtained from each 

subject prior to the study. The Medical Research Ethics Com-

PLWWHH�RI�WKH�%DNLUNR\�'U��6DGL�.RQXN�7UDLQLQJ�DQG�5HVHDUFK�
+RVSLWDO�DSSURYHG�WKH�VWXG\��:H�DUH�FRPPLWWHG�WR�SURWHFWLQJ�
SDWLHQW�SULYDF\�DQG�FRPSO\LQJ�ZLWK�WKH�+HOVLQNL�'HFODUDWLRQ��
(Ethical approval date:10/08/2020, Approval number: 

2020-16-08). Necessary permissions were obtained from the 

hospital administration for the study. The medical records of 

3198 patients were retrospectively analyzed. Patients who 

were under the age of 18, patients with unknown blood type, 

patients whose blood group analysis have not been done at 

our hospital, and patients with unknown survival status were 

excluded from the study. A total of 1652 patients were 

excluded and 1546 patients were evaluable for the final statis-

tical analysis. Clinical data including age, sex, comorbidities, 

complaints at the time of admission, and outcome of the 

patients were obtained from medical records.

In order to determine the normal distribution of the blood 

groups in the general population, a previous study conducted 

on Turkish population which consisted of 3,022,883 healthy 

blood donors of Turkish Red Crescent was identified as a 

control group (10).

Microlate (Neo-Immucor ®) grouping method is used for 

ABO and Rh (D) blood groups in our hospital.

Statistical Analysis
1&66�������1XPEHU�&UXQFKHU�6WDWLVWLFDO�6\VWHP��.D\VYLOOH��
Utah, USA) program was used for statistical analysis. 

Descriptive statistical methods (mean, standard deviation, 

median, frequency, ratio, minimum, maximum) were used 

when evaluating the study data. Frequency and percentage 

values of categorical variables, arithmetic mean and standard 

deviation values of quantitative variables are presented. The 

conformity of quantitative data to normal distribution was 

examined by Shapiro-Wilk test and graphical evaluations. 
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groups that did not show normal distribution. Pearson 

Chi-Square test and Fisher Exact test were used for compari-

son of qualitative data. Type I error rate was taken as 0.05 in 

the study.

RESULTS
Our study was conducted on a total of 1546 cases, 46.8% (n = 

723) of whom were women and 53.2% (n = 823) were men. 

The ages of the cases ranged from 18 to 102, with a mean of 

58.19 ± 17.11 years.

Of the subjects included in the study, 19.5% (n = 301) had 

diabetes mellitus, 20.4% (n = 315) had hypertension, 6.6% (n 

= 102) had chronic obstructive pulmonary disease (COPD), 

15.7% (n = 243) had coronary artery disease (CAD), 7.6% (n 

= 118) had cancer, 6.4% (n = 99) had chronic kidney disease, 

4.3% (n = 66) had cerebrovascular disease, 1.0% (n = 15) had 

chronic liver disease, 1.6% (n = 24) had rheumatological 

disease, and 3.0% (n = 46) had other diseases.

When we examine the blood groups of the patients; 39.8% (n 

= 616) were A Rh+, 5.0% (n = 77) were A Rh-, 13.6% (n = 

211) were B Rh+, 1.5% (n = 23) were B Rh-, 6.9% (n = 107) 

were AB Rh+, 0.7% (n = 10) were AB Rh-, 28.5% (n = 440) 

were O Rh+, 4.0% (n = 62) were O Rh-. Demographic data of 

the patients was shown in table I.

Table I: Distribution of Descriptive Features of the Patients.

Admission symptoms of the cases were sown in Table II; 

35.7% (n = 552) had shortness of breath, cough in 28.1% (n = 

434), fever in 27.5% (n = 425), weakness in 16.1% (n = 249), 

and loss of appetite in 11.8% (n = 182).

In regard to chest CT results, 7.0% of the cases (n = 108) had 

atypical findings, and typical findings are observed in 80.0% 

(n = 1237). When the severity of CT involvement results is 

examined; 17.9% (n = 222) was normal, 34.8% (n = 430) was 

mild, 34.9% (n = 432) was moderate and 12.4% (n = 153) 

were severe.

The length of stay ranges from 1 to 81 days, with an average 

of 10.38 ± 8.52 days and a median of 8 days. Mortality was 

seen in 14.6% (n = 226) of the cases. Clinical data of the 

patients was shown in table II.

Table II: Survival, duration of hospitalisation, and the distribution

                of patients’ characteristics at admission.

There was no significant difference in gender, CT results, 

duration of hospitalization, and mortality rates between blood 

groups (p >0.05 for all) (Table III and IV).

Table III: Association of blood groups and gender, CT findings,

                 and mortality.

Table IV:�(YDOXDWLRQ�RI�'XUDWLRQ�RI�+RVSLWDOL]DWLRQ�$FFRUGLQJ�
                 to Blood Groups.

When we compared the frequency of blood groups in the 

population and the patients a statistically significant differ-

ence was found in regard to the A Rh + blood group rates (p = 

0.026); in our study the rate of A Rh + was found to be higher 

in hospitalized COVID –19 patients than the population. 

There was no statistically significant difference in the rates of 

other blood types (p> 0.05 for all) (Table V).

Table V: Evaluation of the frequency of blood groups detected in our study       

               with the frequency of blood groups in the population.

In our study, while there was no difference in blood group 

frequencies between the normal population and the patients 

with normal, mild, and moderate severity of chest CT 

involvement (p>0.05 for all), the frequency of A Rh+ blood 

group was higher in patients with severe chest CT involve-

ment compared to the normal population (p = 0.007) 

(Table VI).

Tablo VI: Evaluation of the frequency of blood groups detected in patients

                  with severe CT involvement with the frequency of blood groups 

                  in the population.

DISCUSSION
In our study, we did not find a significant difference in 

gender, CT findings, duration of hospitalization, and mortali-

ty rates between blood groups, but the rate of A Rh + was 

found to be significantly higher in hospitalized COVID –19 

patients than the population. Also, the frequency of A Rh+ 

blood group was higher in patients with severe chest CT 

involvement compared to the normal population.

Zhao et al. (2020) showed increased susceptibility to COVID 

–19 infection in AB blood group than other blood groups, 

whereas another study conducted by Zietz and Tatonetti 

(2020) found the opposite result and showed a decreased 

COVID –19 infection rate in patients with AB blood group. 

In addition, Zhao et al. (2020) detected higher mortality of 

COVID –19 rate in A blood group, and lower mortality in O 

blood group, but Zeng et al. (2020) did not find such a 

relationship between blood type and COVID –19 mortality. 

The contradictory results between these studies could be due 

to small sample and control sizes, population heterogeneity, 

racial-ethnic and regional differences (11-13).

A recently published large, multi-institutional, retrospective 

study conducted on 1289 patients showed no relationship 

between ABO blood type and COVID –19 disease severity 

defined as intubation or death. Also, in this study, Rh + blood 

was associated with higher rates of testing positive for 

disease (14). 

Another recent study conducted on 187 patients showed an 

increased risk for infection with SARS –CoV –2 in patients 

with blood group A and a decreased risk in patients with 

blood group O. Due to the relatively low number of patients 

in the study, Rh types of the patients were not examined in 

that study (9). Similarly, another study investigating the 

genome-wide relationship of severe Covid –19 with respira-

tory failure, consisting of Italian and Spanish patients, found 

a higher risk in the A blood group and a protective effect in 

the O blood group compared to other blood groups (15). 

Another recent study, published by Arac et al. which only 

aimed to determine the association between the Rh blood 

group and Covid–19 susceptibility, was shown that the Rh (-) 

blood group was protective for COVID –19 infection, and the 

Rh (+) blood group was susceptible to COVID –19 infection 

(16).

In our study, contrary to the results of some previous studies, 

we found that the risk of infection of the O blood group with 

SARS CoV –2 viruses was the same with other blood groups 

except A Rh + patients. Similar to our study results, in a study 

conducted on the Swedish population, it was shown that 

blood types were not associated with risk of intubation or 

death in COVID –19 patients and there was no relationship 

between the O blood group and the risk of infection and 

mortality. In addition to these results researchers have shown 

that Rh+ status was associated with higher rates of testing 

positive. Considering our and previous study results altogeth-

er, blood type may have a less but confounded effect on infec-

tion prevalence, intubation, and death (14). 

There are several molecular level hypotheses for the variable 

susceptibility to disease and vulnerability to severe disease. 

Although we did not investigate the mechanism behind the 

relationship, a previous study conducted by Patrice et al. 

reported that monoclonal or human natural anti–A antibodies 

might block the virus receptor interaction, thereby providing 

protection which could explain why individuals with blood 

group A were more susceptible to SARS –CoV infection (17). 

CONCLUSION
As a result, we did not find a significant difference between 

the blood groups and gender, severity of CT findings, 

duration of hospitalization, and mortality rates. But the rate of 

A Rh + was detected to be significantly higher in hospitalized 

COVID –19 patients than the population. Also, patients who 

had severe chest CT findings had higher frequency of A Rh+ 

blood group when compared to the normal population.

There are some limitations in our study. Being a retrospective 

observational study, being performed in a single country, and 

not being performed blood group subgroup analysis are the 

leading causes of our limitations. Also, although the major 

ethnic group in our country (75%) consists of Turks, not 

studying the genetic data of the patients included in our study 

in order to determine the ancestry of the patients is another 

limitation of our study.
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ABSTRACT
Objective: 
To determine whether there is a difference in the frequency of 

blood groups between the general population and COVID –19 

patients and whether there is a relationship between blood groups 

and mortality and severity of computed tomography(CT) involve-

ment at admission in COVID –19 patients.

Materials and Methods: 
1546 COVID –19 patients were evaluated. Clinical data including 

age, sex, comorbidities, complaints at the time of admission, and 

outcome of the patients were obtained from medical records. In 

order to determine the normal distribution of the blood groups in 

the general population, a previous study conducted on Turkish 

population which consisted of 3,022,883 healthy blood donors of 

Turkish Red Crescent was identified as a control group.

Results: 
There was no significant difference in gender, CT results, duration 

of hospitalization, and mortality rates between the blood groups 

(p >0.05 for all). When we compared the frequency of blood 

groups between the population and the patients, a statistically 

significant difference was found in regard to the A Rh + blood 

group rates (p = 0.026). Also in our study, the rate of A Rh + was 

found to be higher in hospitalized COVID –19 patients than the 

population. Also, the frequency of A Rh+ blood group was higher 

in patients with severe chest CT involvement compared to the 

normal population (p = 0.007).

Conclusion: 
No significant difference was found between the blood groups and 

gender, severity of CT findings, duration of hospitalization, and 

mortality rates. But the rate of A Rh + was detected to be significantly 

higher in hospitalized COVID –19 patients than the population. Also, 

patients who had severe chest CT findings had higher frequency of A 

Rh+ blood group when compared to the normal population.

Key Words: 
ABO blood groups, Rh groups, COVID-19, Mortality, 

SARS-CoV-2
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INTRODUCTION
The spread of outbreak of novel coronavirus disease 2019 

(coronavirus disease 2019 [COVID –19]) became an interna-

WLRQDO�SXEOLF�KHDOWK�HPHUJHQF\�DQG�:RUOG�+HDOWK�2UJDQL]D-
WLRQ��:+2��GHFODUHG�LW�DV�D�SDQGHPLF�RQ����0DUFK�������$V�
of December 1, 2020, 62,363,527 confirmed cases of COVID 

±��� KDYH� EHHQ� UHSRUWHG� WR� WKH�:+2�� LQFOXGLQJ� ����������
deaths (1). Several risk factors for morbidity and mortality for 

COVID –19 infection are determined till now, including 

older age, male sex, smoking and a number of chronic condi-

tions such as diabetes mellitus, cardiovascular disease and 

laboratory findings (2).

ABO blood group system is found to be related to some viral 

LQIHFWLRQV��VXFK�DV�QRURYLUXV��+%9��+,9��6$56�±&29����DQG�
MERS – COV (3-6). There are some conflicting studies 

suggesting that there may be a relationship between blood 

groups and disease severity and mortality in COVID –19 

patients (7-9). While almost all of the previous studies exam-

ined the relationship between blood group and mortality and 

morbidity, there is no study that compares the blood groups of 

COVID –19 patients with the blood group rates in a large 

population as a control group. In this study, we aimed to 

determine whether there is a difference in the frequency of 

blood groups between the general population and COVID 

–19 patients and whether there is a relationship between 

blood groups and mortality and severity of chest CT involve-

ment at admission in COVID –19 patients.

MATERIAL and METHODS
Study Design and Patients
This study is a retrospective cross-sectional study and 

consisted of 1546 RT –PCR positive COVID –19 patients 

ZKR�ZHUH�KRVSLWDOL]HG�DW�%DNLUNR\�'U��6DGL�.RQXN�7UDLQLQJ�
DQG�5HVHDUFK�+RVSLWDO�LQ�,VWDQEXO��7XUNH\��
Patients were tested for SARS –CoV –2 based on epidemio-

logical and clinical criteria as outlined in the National Guide-

line for the Diagnosis and Treatment Protocol for SARS CoV 

–2 Infection that was published and updated by Turkish 

0LQLVWU\� RI� +HDOWK�� 1DVRSKDU\QJHDO� DQG� RURSKDU\QJHDO�
specimens were collected once from patients and specimens 

were tested for SARS –CoV –2 using real-time RT –PCR at 

our hospital. Informed consent was obtained from each 

subject prior to the study. The Medical Research Ethics Com-

PLWWHH�RI�WKH�%DNLUNR\�'U��6DGL�.RQXN�7UDLQLQJ�DQG�5HVHDUFK�
+RVSLWDO�DSSURYHG�WKH�VWXG\��:H�DUH�FRPPLWWHG�WR�SURWHFWLQJ�
SDWLHQW�SULYDF\�DQG�FRPSO\LQJ�ZLWK�WKH�+HOVLQNL�'HFODUDWLRQ��
(Ethical approval date:10/08/2020, Approval number: 

2020-16-08). Necessary permissions were obtained from the 

hospital administration for the study. The medical records of 

3198 patients were retrospectively analyzed. Patients who 

were under the age of 18, patients with unknown blood type, 

patients whose blood group analysis have not been done at 

our hospital, and patients with unknown survival status were 

excluded from the study. A total of 1652 patients were 

excluded and 1546 patients were evaluable for the final statis-

tical analysis. Clinical data including age, sex, comorbidities, 

complaints at the time of admission, and outcome of the 

patients were obtained from medical records.

In order to determine the normal distribution of the blood 

groups in the general population, a previous study conducted 

on Turkish population which consisted of 3,022,883 healthy 

blood donors of Turkish Red Crescent was identified as a 

control group (10).

Microlate (Neo-Immucor ®) grouping method is used for 

ABO and Rh (D) blood groups in our hospital.

Statistical Analysis
1&66�������1XPEHU�&UXQFKHU�6WDWLVWLFDO�6\VWHP��.D\VYLOOH��
Utah, USA) program was used for statistical analysis. 

Descriptive statistical methods (mean, standard deviation, 

median, frequency, ratio, minimum, maximum) were used 

when evaluating the study data. Frequency and percentage 

values of categorical variables, arithmetic mean and standard 

deviation values of quantitative variables are presented. The 

conformity of quantitative data to normal distribution was 

examined by Shapiro-Wilk test and graphical evaluations. 

.UXVNDO�:DOOLV� WHVW�ZDV�XVHG�IRU�FRPSDULVRQV�RI���RU�PRUH�
groups that did not show normal distribution. Pearson 

Chi-Square test and Fisher Exact test were used for compari-

son of qualitative data. Type I error rate was taken as 0.05 in 

the study.

RESULTS
Our study was conducted on a total of 1546 cases, 46.8% (n = 

723) of whom were women and 53.2% (n = 823) were men. 

The ages of the cases ranged from 18 to 102, with a mean of 

58.19 ± 17.11 years.

Of the subjects included in the study, 19.5% (n = 301) had 

diabetes mellitus, 20.4% (n = 315) had hypertension, 6.6% (n 

= 102) had chronic obstructive pulmonary disease (COPD), 

15.7% (n = 243) had coronary artery disease (CAD), 7.6% (n 

= 118) had cancer, 6.4% (n = 99) had chronic kidney disease, 

4.3% (n = 66) had cerebrovascular disease, 1.0% (n = 15) had 

chronic liver disease, 1.6% (n = 24) had rheumatological 

disease, and 3.0% (n = 46) had other diseases.

When we examine the blood groups of the patients; 39.8% (n 

= 616) were A Rh+, 5.0% (n = 77) were A Rh-, 13.6% (n = 

211) were B Rh+, 1.5% (n = 23) were B Rh-, 6.9% (n = 107) 

were AB Rh+, 0.7% (n = 10) were AB Rh-, 28.5% (n = 440) 

were O Rh+, 4.0% (n = 62) were O Rh-. Demographic data of 

the patients was shown in table I.

Table I: Distribution of Descriptive Features of the Patients.

Admission symptoms of the cases were sown in Table II; 

35.7% (n = 552) had shortness of breath, cough in 28.1% (n = 

434), fever in 27.5% (n = 425), weakness in 16.1% (n = 249), 

and loss of appetite in 11.8% (n = 182).

In regard to chest CT results, 7.0% of the cases (n = 108) had 

atypical findings, and typical findings are observed in 80.0% 

(n = 1237). When the severity of CT involvement results is 

examined; 17.9% (n = 222) was normal, 34.8% (n = 430) was 

mild, 34.9% (n = 432) was moderate and 12.4% (n = 153) 

were severe.

The length of stay ranges from 1 to 81 days, with an average 

of 10.38 ± 8.52 days and a median of 8 days. Mortality was 

seen in 14.6% (n = 226) of the cases. Clinical data of the 

patients was shown in table II.

Table II: Survival, duration of hospitalisation, and the distribution

                of patients’ characteristics at admission.

There was no significant difference in gender, CT results, 

duration of hospitalization, and mortality rates between blood 

groups (p >0.05 for all) (Table III and IV).

Table III: Association of blood groups and gender, CT findings,

                 and mortality.

Table IV:�(YDOXDWLRQ�RI�'XUDWLRQ�RI�+RVSLWDOL]DWLRQ�$FFRUGLQJ�
                 to Blood Groups.

When we compared the frequency of blood groups in the 

population and the patients a statistically significant differ-

ence was found in regard to the A Rh + blood group rates (p = 

0.026); in our study the rate of A Rh + was found to be higher 

in hospitalized COVID –19 patients than the population. 

There was no statistically significant difference in the rates of 

other blood types (p> 0.05 for all) (Table V).

Table V: Evaluation of the frequency of blood groups detected in our study       

               with the frequency of blood groups in the population.

In our study, while there was no difference in blood group 

frequencies between the normal population and the patients 

with normal, mild, and moderate severity of chest CT 

involvement (p>0.05 for all), the frequency of A Rh+ blood 

group was higher in patients with severe chest CT involve-

ment compared to the normal population (p = 0.007) 

(Table VI).

Tablo VI: Evaluation of the frequency of blood groups detected in patients

                  with severe CT involvement with the frequency of blood groups 

                  in the population.

DISCUSSION
In our study, we did not find a significant difference in 

gender, CT findings, duration of hospitalization, and mortali-

ty rates between blood groups, but the rate of A Rh + was 

found to be significantly higher in hospitalized COVID –19 

patients than the population. Also, the frequency of A Rh+ 

blood group was higher in patients with severe chest CT 

involvement compared to the normal population.

Zhao et al. (2020) showed increased susceptibility to COVID 

–19 infection in AB blood group than other blood groups, 

whereas another study conducted by Zietz and Tatonetti 

(2020) found the opposite result and showed a decreased 

COVID –19 infection rate in patients with AB blood group. 

In addition, Zhao et al. (2020) detected higher mortality of 

COVID –19 rate in A blood group, and lower mortality in O 

blood group, but Zeng et al. (2020) did not find such a 

relationship between blood type and COVID –19 mortality. 

The contradictory results between these studies could be due 

to small sample and control sizes, population heterogeneity, 

racial-ethnic and regional differences (11-13).

A recently published large, multi-institutional, retrospective 

study conducted on 1289 patients showed no relationship 

between ABO blood type and COVID –19 disease severity 

defined as intubation or death. Also, in this study, Rh + blood 

was associated with higher rates of testing positive for 

disease (14). 

Another recent study conducted on 187 patients showed an 

increased risk for infection with SARS –CoV –2 in patients 

with blood group A and a decreased risk in patients with 

blood group O. Due to the relatively low number of patients 

in the study, Rh types of the patients were not examined in 

that study (9). Similarly, another study investigating the 

genome-wide relationship of severe Covid –19 with respira-

tory failure, consisting of Italian and Spanish patients, found 

a higher risk in the A blood group and a protective effect in 

the O blood group compared to other blood groups (15). 

Another recent study, published by Arac et al. which only 

aimed to determine the association between the Rh blood 

group and Covid–19 susceptibility, was shown that the Rh (-) 

blood group was protective for COVID –19 infection, and the 

Rh (+) blood group was susceptible to COVID –19 infection 

(16).

In our study, contrary to the results of some previous studies, 

we found that the risk of infection of the O blood group with 

SARS CoV –2 viruses was the same with other blood groups 

except A Rh + patients. Similar to our study results, in a study 

conducted on the Swedish population, it was shown that 

blood types were not associated with risk of intubation or 

death in COVID –19 patients and there was no relationship 

between the O blood group and the risk of infection and 

mortality. In addition to these results researchers have shown 

that Rh+ status was associated with higher rates of testing 

positive. Considering our and previous study results altogeth-

er, blood type may have a less but confounded effect on infec-

tion prevalence, intubation, and death (14). 

There are several molecular level hypotheses for the variable 

susceptibility to disease and vulnerability to severe disease. 

Although we did not investigate the mechanism behind the 

relationship, a previous study conducted by Patrice et al. 

reported that monoclonal or human natural anti–A antibodies 

might block the virus receptor interaction, thereby providing 

protection which could explain why individuals with blood 

group A were more susceptible to SARS –CoV infection (17). 

CONCLUSION
As a result, we did not find a significant difference between 

the blood groups and gender, severity of CT findings, 

duration of hospitalization, and mortality rates. But the rate of 

A Rh + was detected to be significantly higher in hospitalized 

COVID –19 patients than the population. Also, patients who 

had severe chest CT findings had higher frequency of A Rh+ 

blood group when compared to the normal population.

There are some limitations in our study. Being a retrospective 

observational study, being performed in a single country, and 

not being performed blood group subgroup analysis are the 

leading causes of our limitations. Also, although the major 

ethnic group in our country (75%) consists of Turks, not 

studying the genetic data of the patients included in our study 

in order to determine the ancestry of the patients is another 

limitation of our study.
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=EOPẺ�QPEV��ZI�ʆSGYO�ˢ^PIQ�
1IVOI^PIVM�,EOO�RHEOM�
*EVO�RHEP�OPEV�R�R�
(I˓IVPIRHMVMPQIWM
%OH�8�T�(����������
�����������

,EXMGI�ˢ/ˢ-̈-/�
ˢWXERFYP�1IHIRM]IX�ʘRMZIVWMXIWM��
8�T�*EOʳPXIWM��,EPO�7E˓P�˓��%(�
ˢWXERFYP��8ʳVOM]I

ORCID ID:  �������������������

%PTEWPER�%6-�
ˢWXERFYP�1IHIRM]IX�ʘRMZIVWMXIWM�
8�T�*EOʳPXIWM��,EPO�7E˓P�˓��%(�
ˢWXERFYP��8ʳVOM]I

ORCID ID: �������������������

1IVZI�/-60%2+-ʆ 
ˢWXERFYP�1IHIRM]IX�ʘRMZIVWMXIWM��
8�T�*EOʳPXIWM��,EPO�7E˓P�˓��%(�
ˢWXERFYP��8ʳVOM]I

ORCID ID: �������������������

+IPM̉�8EVMLM : 1EVX���������
Received
/EFYP�8EVMLM : ,E^���������
Accepted
)�=E]�R�8EVMLM� ��)]PʳP��������
Online published

=E^�̉QE�%HVIWM
Correspondence Address

,EXMGI�ˢ/ˢ-̈-/
ˢWXERFYP�1IHIRM]IX�ʘRMZIVWMXIWM��
8�T�*EOʳPXIWM��,EPO�7E˓P�˓��%(�
ˢWXERFYP��8ʳVOM]I
HVLEXMGI�MOMMWMO$KQEMP�GSQ

���

%LU�hQLYHUVLWH�+DVWDQHVL�6D÷OÕN�
dDOÕúDQODUÕQÕQ�dRFXN�øVWLVPDUÕQD�
<DNODúÕPODUÕ�YH�dRFXN�ø]OHP�0HUNH]OHUL�
+DNNÕQGDNL�)DUNÕQGDOÕNODUÕQÕQ�
'H÷HUOHQGLULOPHVL
(YDOXDWLRQ�2I�+HDOWK��3URIHVVLRQDOV
�
$SSURDFK�7R�&KLOG�$EXVH�$QG�$ZDUHQHVV�
2I�&KLOG�0RQLWRULQJ�&HQWHUV�,Q�$�
8QLYHUVLW\�+RVSLWDO

ÖZGÜN
$5$û7,50$
3VMKMREP�%VXMGPI

8Y˓ʡI�=)2ˢ�
ˢWXERFYP�1IHIRM]IX�ʘRMZIVWMXIWM��
8�T�*EOʳPXIWM��ˢWXERFYP��8ʳVOM]I

ORCID ID: �������������������

1IPMOI�/36/98 
ˢWXERFYP�1IHIRM]IX�ʘRMZIVWMXIWM��
8�T�*EOʳPXIWM��ˢWXERFYP��8ʳVOM]I

ORCID ID: �������������������

1YWXEJE�8%̈()1ˢ6�
ˢWXERFYP�1IHIRM]IX�ʘRMZIVWMXIWM��
8�T�*EOʳPXIWM��,EPO�7E˓P�˓��%(�
ˢWXERFYP��8ʳVOM]I

ORCID ID: �������������������

-̉�P�1%6%0 
ˢWXERFYP�1IHIRM]IX�ʘRMZIVWMXIWM��
8�T�*EOʳPXIWM��,EPO�7E˓P�˓��%(�
ˢWXERFYP��8ʳVOM]I

ORCID ID: �������������������



ÖZ 
Amaç: 
*�Q�P�]GH� VÕNoD� J|U�OHQ� oRFX÷D� \|QHOLN� LVWLVPDU� ROJXODUÕQÕQ�
ELOGLULOPHVLQGH� |QHPOL� ELU� URO� �VWOHQHQ� VD÷OÕN� SURIHV\RQHOOHULQLQ�
oRFXN�LVWLVPDUÕQD�\DNODúÕPODUÕ�YH�oRFXN�L]OHP�PHUNH]OHUL�KDNNÕQ-
GDNL�IDUNÕQGDOÕNODUÕQÕQ�GH÷HUOHQGLULOPHVL�DPDoODQPÕúWÕU�

Gereç ve Yöntem: 
7DQÕPOD\ÕFÕ�WLSWHNL�EX�DUDúWÕUPD������2FDN������WDULKOHUL�DUDVÕQGD�
\DSÕOPÕúWÕU�� $UDúWÕUPD� HYUHQL� ELU� �QLYHUVLWH� KDVWDQHVLQLQ�� DFLO�
VHUYLV�� DLOH�KHNLPOL÷L�� oRFXN�YH�HUJHQ� UXK� VD÷OÕ÷Õ�YH�KDVWDOÕNODUÕ��
oRFXN�VD÷OÕ÷Õ�YH�KDVWDOÕNODUÕ��oRFXN�FHUUDKLVL��NDGÕQ�KDVWDOÕNODUÕ�YH�
GR÷XP�LOH�RUWRSHGL�E|O�POHULQGH�oDOÕúPDNWD�RODQ�KHPúLUH��HEH�YH�
GRNWRUODUGDQ�ROXúDQ�����NLúLGLU��$UDúWÕUPDFÕODU�WDUDIÕQGDQ�ROXúWXUX-
ODQ����VRUXOXN�DQNHW�NDWÕOÕPFÕODUD�J|]OHP�DOWÕQGD�X\JXODQPÕúWÕU�

Bulgular: 
$UDúWÕUPD\D�NDWÕOÕP��������Q ����¶W�U��6D÷OÕN�SURIHV\RQHOOHULQLQ�
�����¶�� �Q ����� oRFXN� LVWLVPDUÕQGDQ� ú�SKHOHQGLNWHQ� VRQUDNL�
V�UHoWH� NDUúÕODúDFD÷Õ� \DVDO� G�]HQOHPHOHU� KDNNÕQGD� ELOJL� VDKLEL�
ROPDGÕ÷ÕQÕ� EHOLUWLUNHQ�� \DOQÕ]FD� �����¶Õ� �Q ����� GDKD� |QFH�
µdRFXN�ø]OHP�0HUNH]OHULQL¶�GX\PXúWXU��%X�VD÷OÕN�SURIHV\RQHOOHUL-
QLQ������¶�Q�Q��Q ����oRFXN�L]OHP�PHUNH]OHULQLQ�NXUXOXú�DPDFÕ�
YH�LúOH\LúL�KDNNÕQGD�ELOJL�VDKLEL�ROGX÷X�WHVSLW�HGLOPLúWLU�

Sonuç: 
$UDúWÕUPDQÕQ� VRQXoODUÕ�� VD÷OÕN� oDOÕúDQODUÕQÕQ� oRFXN� LVWLVPDUÕQD�
\DNODúÕP� YH� VRQUDNL� \DVDO� V�UHo� NRQXVXQGDNL� ELOJL� G�]H\OHULQLQ�
\HWHUVL]�ROGX÷XQX�J|VWHUPHNWHGLU�� øOJLOL� EUDQúODU�|QFHOLNOL� RODFDN�
úHNLOGH�W�P�VD÷OÕN�SURIHV\RQHOOHULQH�\DVDO�VRUXPOXOXNODU�NRQXVXQ-
GD�H÷LWLP�YHULOPHOL�YH�ELOGLULP�V�UHFLQGH�NDUúÕODúÕODQ�SUREOHPOHULQ�
JLGHULOHELOPHVL� YH� LNLQFLO� |UVHOHQPHQLQ� |Q�QH� JHoLOPHVL� DGÕQD�
oRFXN� L]OHP� PHUNH]OHULQLQ� WDQÕWÕPÕ� \DSÕODUDN� ú�SKHOL� LVWLVPDU�
YDNDODUÕQÕQ�EX�PHUNH]OHUH�\|QOHQGLULOPHVL�VD÷ODQPDOÕGÕU�

Anahtar Sözcükler:
dRFXN� LVWLVPDUÕ�� dRFXN� L]OHP� PHUNH]L�� 6D÷OÕN� oDOÕúDQÕ��
)DUNÕQGDOÕN

ABSTRACT 
Objective: 
,W�LV�DLPHG�WR�HYDOXDWH�WKH�DZDUHQHVV�RI�KHDOWK�SURIHVVLRQDOV��
ZKR�SOD\�D�FULWLFDO�UROH�LQ�UHSRUWLQJ�WKH�IUHTXHQWO\�VHHQ�FDVHV�
RI�FKLOG�DEXVH� WRGD\��DERXW� WKHLU� DSSURDFKHV� WR�FKLOG�DEXVH�
DQG�FKLOG�PRQLWRULQJ�FHQWHUV�

Material and Method: 
7KLV�GHVFULSWLYH�VWXG\�ZDV�FRQGXFWHG�EHWZHHQ������-DQXDU\�
������ 7KH� UHVHDUFK� SRSXODWLRQ� ZDV� ���� QXUVHV�� PLGZLYHV��
DQG�GRFWRUV�ZRUNLQJ�LQ�WKH�HPHUJHQF\��IDPLO\�SUDFWLFH��FKLOG�
DQG�DGROHVFHQW�SV\FKLDWU\��SHGLDWULFV��SHGLDWULF�VXUJHU\��J\QH-
FRORJ\� DQG� REVWHWULFV�� DQG� RUWKRSHGLFV� GHSDUWPHQWV� RI� D�
XQLYHUVLW\�KRVSLWDO��7KH����LWHP�TXHVWLRQQDLUH�FUHDWHG�E\�WKH�
UHVHDUFKHUV�ZDV�DSSOLHG�WR�WKH�SDUWLFLSDQWV�XQGHU�REVHUYDWLRQ�

Results: 
7KH� SDUWLFLSDWLRQ� UDWH� LQ� WKH� UHVHDUFK� ZDV� ������ �Q ������
:KLOH�������RI�WKH�KHDOWK�SURIHVVLRQDOV��Q �����VWDWHG�WKDW�
WKH\�GLG�QRW�KDYH�LQIRUPDWLRQ�DERXW�WKH�OHJDO�UHJXODWLRQV�WKH\�
ZRXOG�HQFRXQWHU� LQ� WKH�SHULRG�DIWHU�VXVSHFWLQJ�FKLOG�DEXVH��
RQO\��������Q �����KDG�KHDUG�RI�
&KLOG�0RQLWRULQJ�&HQWHUV
�
EHIRUH��,W�ZDV�GHWHUPLQHG�WKDW��������Q ����RI�WKHVH�KHDOWK�
SURIHVVLRQDOV� KDG� LQIRUPDWLRQ� DERXW� WKH� HVWDEOLVKPHQW�
SXUSRVH�DQG�IXQFWLRQLQJ�RI�FKLOG�PRQLWRULQJ�FHQWHUV�

Conclusion: 
7KH�VWXG\�UHVXOWV� UHYHDOHG� WKDW�KHDOWK�SURIHVVLRQDOV
�NQRZO-
HGJH�OHYHO�DERXW�WKH�DSSURDFK�WR�FKLOG�DEXVH�DQG�WKH�VXEVH-
TXHQW� OHJDO� SURFHVV�ZDV� LQVXIILFLHQW��$OO� KHDOWKFDUH� SURIHV-
VLRQDOV�VKRXOG�EH�HGXFDWHG�RQ�OHJDO�UHVSRQVLELOLWLHV��SULRULWL]-
LQJ� WKH� UHOHYDQW� EUDQFKHV�� DQG� FKLOG� PRQLWRULQJ� FHQWHUV�
VKRXOG� EH� SURPRWHG� LQ� RUGHU� WR� HOLPLQDWH� WKH� SUREOHPV�
HQFRXQWHUHG� GXULQJ� WKH� UHSRUWLQJ� SURFHVV� DQG� WR� SUHYHQW�
VHFRQGDU\� WUDXPD�� DQG� VXVSLFLRXV� DEXVH� FDVHV� VKRXOG� EH�
GLUHFWHG�WR�WKHVH�FHQWHUV�

Key Words: 
&KLOG� DEXVH�� &KLOG� PRQLWRULQJ� FHQWHU�� +HDOWK� SURIHVVLRQDO��
$ZDUHQHVV
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LON�dRFXN�.RUXPD�%LULPL������\ÕOÕQGD�ø]PLU�'U��%HKoHW�8]�
dRFXN� +DVWDQHVLQGH� NXUXOPXúWXU� ������� 6RQUDNL� \ÕOODUGDQ�
LWLEDUHQ� LVH� GDKD� oRN� �QLYHUVLWH� KDVWDQHOHUL� E�Q\HVLQGHNL�
oRFXN� NRUXPD� ELULPOHULQLQ� oDOÕúPDODUÕ� \HU� DOPÕúWÕU� ���������
$QFDN� |]HOOLNOH� FLQVHO� LVWLVPDUD� X÷UD\DQ� oRFXNODU� EDúWD�
ROPDN��]HUH�PD÷GXU�oRFXNODUÕQ�LNLQFLO�|UVHOHQPHVLQL�DVJDUL-
\H�LQGLUPHN��DGOL�YH�WÕEEL�LúOHPOHULQ�EX�DODQGD�H÷LWLPOL�NLúL��
OHUGHQ�ROXúDQ�ELU�PHUNH]GH�WHN�VHIHUGH�\DSÕOPDVÕQÕ�VD÷ODPDN�
�]HUH�6D÷OÕN�%DNDQOÕ÷Õ¶QD�ED÷OÕ�KDVWDQHOHU���NXUXPODU�E�Q\H-
VLQGH� dRFXN� ø]OHP�0HUNH]OHULQLQ� �dø0�� NXUXOPDVÕ� X\JXQ�
J|U�OP�úW�U������
%X�oDOÕúPD�LOH��øVWDQEXO¶GD�ELU��QLYHUVLWH�KDVWDQHVLQGH�oDOÕúDQ�
VD÷OÕN� oDOÕúDQODUÕQÕQ� oRFXN� LVWLVPDUÕQD� \DNODúÕPODUÕQÕ� YH�
dø0¶OHU� KDNNÕQGDNL� IDUNÕQGDOÕN� G�]H\OHULQL� GH÷HUOHQGLUPHN�
DPDoODQPÕúWÕU�

GEREÇ ve YÖNTEMLER
7DQÕPOD\ÕFÕ�WLSWHNL�EX�DUDúWÕUPD��2FDN������WDULKLQGH�øVWDQ-
EXO¶GD� ELU� �QLYHUVLWH� KDVWDQHVLQGH�� E|OJHGHNL� LON� dø0¶LQ�
DoÕOÕú�WDULKL�LOH�Hú�]DPDQOÕ�RODUDN�\�U�W�OP�úW�U��$UDúWÕUPDQÕQ�
HYUHQLQL� KDVWDQHQLQ�� DFLO� VHUYLV�� DLOH� KHNLPOL÷L�� oRFXN� YH�
HUJHQ�UXK�VD÷OÕ÷Õ�YH�KDVWDOÕNODUÕ��oRFXN�VD÷OÕ÷Õ�YH�KDVWDOÕNODUÕ��
oRFXN� FHUUDKLVL�� NDGÕQ� KDVWDOÕNODUÕ� YH� GR÷XP� LOH� RUWRSHGL�
E|O�POHULQGH� oDOÕúPDNWD� RODQ� ���� KHPúLUH�� HEH� YH� GRNWRU�
ROXúWXUPDNWDGÕU��dRFXN�LVWLVPDUÕ�LOH�NDUúÕODúPD�LKWLPDOL�J|]�
|Q�QH� DOÕQDUDN� VHoLOPLú� EX� EUDQúODUGD� J|UHY� DODQ� VD÷OÕN�
oDOÕúDQODUÕQÕQ� ���¶X� oDOÕúPD\D� J|Q�OO�� ROPD]NHQ�� ���¶L�
��������oDOÕúPD\D�NDWÕOPD\Õ�NDEXO�HWPLúWLU�
dDOÕúPD\D� GDLU� YHULOHU�� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� KD]ÕUODQDQ�
YH� WRSODP� ��� VRUXGDQ� ROXúDQ� ELU� DQNHW� LOH� HOGH� HGLOPLúWLU��
$QNHWLQ� LON� E|O�P�QGHNL� �� VRUX\X� NDWÕOÕPFÕODUÕQ� VRV\RGH-
PRJUDILN� |]HOOLNOHULQL� VDSWDPD\D� \|QHOLN� VRUXODU� ROXúWX��
UXUNHQ��DQNHWLQ�LNLQFL�E|O�P�QGH�VD÷OÕN�oDOÕúDQODUÕQÕQ�oRFXN�
LVWLVPDUÕQD�\DNODúÕPODUÕQÕ�GH÷HUOHQGLUHQ����VRUX�\HU�DOPÕúWÕU��
6RQ� RODUDN�dø0¶OHU� KDNNÕQGD� IDUNÕQGDOÕN� G�]H\OHULQL� |OoHQ�
ELOJLOHU� �� VRUX� LOH� VRUJXODQPÕúWÕU��9HUL� WRSODPD� DúDPDVÕQGD�
NDWÕOÕPÕ� DUWWÕUPDN� DPDFÕ\OD� LOJLOL� EUDQúODUÕQ� DNDGHPLN�
WRSODQWÕ� VDDWOHUL� VHoLOPLú�� D\UÕFD�PHVDL� YH� Q|EHW� VDDWOHULQGH�
VHUYLV�YH�SROLNOLQLNOHUH�JLGLOPHVL�SODQODQPÕúWÕU��%X�GR÷UXOWX-
GD�NDWÕOÕPFÕODUD�DQNHW�|QFHVL�JHUHNOL�ELOJLOHQGLUPH�\DSÕOPÕú�
YH� J|Q�OO�� KHU� ELU� NDWÕOÕPFÕQÕQ� V|]O�� RQDPÕ� DOÕQDUDN� DQNHW�
J|]OHP�DOWÕQGD�X\JXODQPÕúWÕU�
$UDúWÕUPDQÕQ�YHULOHUL�6366������SURJUDPÕ�NXOODQÕODUDN�GH÷HU-

OHQGLULOPLúWLU��$QODPOÕOÕN� GH÷HUOHQGLULOPHVLQGH�.L�NDUH� WHVWL�
NXOODQÕOPÕú� YH� LVWDWLVWLNVHO� DQODPOÕOÕN� G�]H\L� S������ NDEXO�
HGLOPLúWLU�
$UDúWÕUPD�LoLQ�6D÷OÕN�%DNDQOÕ÷Õ�øVWDQEXO�0HGHQL\HW�hQLYHU-
VLWHVL�*|]WHSH�(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVL�.OLQLN�$UDúWÕU-
PDODUÕ� (WLN� .XUXOX¶QGDQ� ����������� WDULKLQGH� RQD\�
DOÕQPÕúWÕU�� ������������ dDOÕúPD� SURWRNRO��� NXUXPXQ� LQVDQ�
DUDúWÕUPD� NRPLWHVL� WDUDIÕQGDQ� |QFHGHQ� RQD\ODQDQ� �����
+HOVLQNL� %LOGLUJHVL
QLQ� HWLN� NXUDOODUÕQD��$UDúWÕUPD� YH�<D\ÕQ�
(WL÷LQH� X\JXQ� ROXS�� oDOÕúPDQÕQ� \DSÕODFD÷Õ� LOJLOL� NXUXPGDQ�
JHUHNOL�L]LQOHU�DOÕQPÕúWÕU��

BULGULAR
dDOÕúPD\D� NDWÕODQ� ���� VD÷OÕN� oDOÕúDQÕQÕQ� \Dú� RUWDODPDVÕ�
����������� YH� �����¶Õ� �Q ����� NDGÕQGÕU�� .DWÕOÕPFÕODUÕQ�
�����¶Õ� �Q ����� KHPúLUH� YH� HEHOHUGHQ� ROXúPDNWDGÕU��
%UDQúODUD�YH�PHVOHN�JUXSODUÕQD�J|UH�NDWÕOÕP�\�]GHOHUL�
7DEOR�,¶GH�J|VWHULOPLúWLU��

Tablo I: $QDELOLP�'DOODUÕQD�*|UH�.DWÕOÕP�<�]GHOHUL�

$UDúWÕUPD\D� NDWÕODQ� VD÷OÕN� oDOÕúDQODUÕQÕQ� �����¶�� �Q �����
oRFXN�LKPDO�YH�LVWLVPDUÕ�LOH�NDUúÕODúPÕúWÕU��0HVOHN�KD\DWÕQÕQ�
LON� �� \ÕOÕQGD� oRFXN� LKPDO� YH� LVWLVPDUÕ� LOH� NDUúÕODúDQ�
NDWÕOÕPFÕODUÕQ� RUDQÕ� ������ �Q ���� LNHQ�� PHVOHNWH� JHoLULOHQ�
V�UH�DUWWÕNoD�LVWLVPDU�YDNDODUÕ�LOH�NDUúÕODúPD�RUDQODUÕ�DUWPDN-
WDGÕU� �S��������� øVWLVPDU� YH� LKPDOOH� NDUúÕODúPD� KHNLPOHUGH�
�������Q �����YH�KHPúLUH�HEHOHUGH��������Q ����¶GLU�YH�EX�
RUDQ�KHNLPOHUGH�LVWDWLVWLNVHO�RODUDN�GDKD�\�NVHN�WHVSLW�HGLO��
PLúWLU� �S��������� %UDQúODUD� J|UH� LVWLVPDUOD� NDUúÕODúPD�
RUDQODUÕ� DUDVÕQGD� LVH� DQODPOÕ� ELU� IDUN� EXOXQPDPÕúWÕU�
�S ��������7DEOR�,,��

Tablo II: 0HVOHN�*UXSODUÕQD�YH�$QDELOLP�'DOODUÕQD�*|UH�dRFXN�
�����������������øKPDO�LVWLVPDUÕ�LOH�.DUúÕODúPD�'XUXPX�

.DWÕOÕPFÕODUÕQ������¶���Q �����GDKD�|QFH�oRFXN�LKPDO�YH�
LVWLVPDUÕ\OD� LOJLOL� H÷LWLP� DOPÕúWÕU�� � %X� RUDQ� KHNLPOHU�
DUDVÕQGD������ �Q ����� LOH� KHPúLUH� YH� HEHOHUH� J|UH� GDKD�
\�NVHNWLU��S ��������
.DWÕOÕPFÕODUÕQ�����¶VL� �Q ���� oRFXN� LVWLVPDUÕQGDQ� ú�SKHOH-
QLOPHVL� JHUHNHQ� GXUXPODUOD� LOJLOL� \HWHUOL� ELOJL\H� VDKLS�
ROPDGÕ÷ÕQÕ� EHOLUWPLúWLU�� %XQXQOD� ELUOLNWH�����¶L� �Q �����
NHQGLOHULQL�NÕVPHQ�\D�GD�WDPDPHQ�EX�NRQXGD�\HWHUOL�J|UPHN-
WHGLU��7DEOR�,,,��
<DSÕODQ� GH÷HUOHQGLUPHGH� GRNWRUODU� DUDVÕQGD� NÕVPHQ� \D� GD�
WDPDPHQ�\HWHUOL�ELOJL\H�VDKLS�ROPD��������Q �����LOH�GL÷HU�
PHVOHN�JUXSODUÕQD�J|UH�GDKD�\�NVHNWLU��S ��������

Tablo III: 0HVOHN�*UXSODUÕQD�*|UH�dRFXN�øVWLVPDUÕQD�<DNODúÕPD�<|QHOLN���������
������������������gQHUPHOHUH�9HULOHQ�<DQÕWODU�

.DWÕOÕPFÕODUÕQ� �����¶�� �Q ����� oRFXN� LVWLVPDUÕQGDQ�
ú�SKHOHQGLNWHQ� VRQUDNL� V�UHoWH� NDUúÕODúDFD÷Õ� \DVDO� G�]HQ��

OHPHOHU� KDNNÕQGD� ELOJL� VDKLEL� ROPDGÕNODUÕQÕ� EHOLUWLUNHQ��
KHPúLUH�YH�HEHOHUGH�EX�RUDQ��������Q ����LOH�GRNWRUODUD�J|UH�
GDKD� \�NVHNWLU� �S�������� �7DEOR� ,,,���$\QÕ� VRUX\D� NÕVPHQ�
YH\D� WDPDPHQ� ELOJL� VDKLEL� ROGX÷XQX� G�ú�QHQ� GRNWRUODUÕQ�
RUDQÕ� �����¶W�U� �Q ����� YH� EXQODUÕQ� \DOQÕ]FD� �����¶��
�Q ���� oRFX÷D� FLQVHO� LVWLVPDUGDQ� ú�SKHOHQGL÷LQGH� LOJLOL�
EUDQúODUGDQ� \DUGÕP� DODUDN� NHVLQ� WDQÕ� NR\PD\D� oDOÕúPD\D-
FD÷ÕQÕ� EHOLUWPLúWLU�������¶L� �Q ���� LVH� LVWLVPDUGDQ� ú�SKHOH-
QLOHQ�ROJXODUÕ�NHVLQ�NDQÕW�ROPDNVÕ]ÕQ�ELOGLUPHVL�GXUXPXQGD�
JHUL\H� G|Q�N� \DSWÕUÕPOD� NDUúÕODúPD\DFD÷ÕQÕ� G�ú�QG�÷�Q��
EHOLUWPLúWLU�
.DWÕOÕPFÕODUÕQ� �����¶Õ� �Q ����� GDKD� |QFH� µdRFXN� ø]OHP�
0HUNH]OHULQL¶� GX\GXNODUÕQÕ� EHOLUWPLúWLU�� 'RNWRUODUGD� ������
RODQ�EX�RUDQ��KHPúLUH�YH�HEHOHUH�J|UH���������GDKD�\�NVHNWLU�
�S �������� dRFXN� ø]OHP� 0HUNH]OHULQL� GDKD� |QFH� GX\PD�
GXUXPX�EUDQúODUD�J|UH� LQFHOHQGL÷LQGH�������� �Q ��� LOH�DLOH�
KHNLPOL÷L�oDOÕúDQODUÕ�HQ�G�ú�N�RUDQD�VDKLSNHQ�oRFXN�YH�HUJHQ�
UXK� VD÷OÕ÷Õ� YH� KDVWDOÕNODUÕ� oDOÕúDQODUÕ� ����� �Q ��� LOH� HQ�
\�NVHN� RUDQD� VDKLSWLU�� dRFXN� LKPDO� YH� LVWLVPDUÕ� LOH� LOJLOL�
H÷LWLP�DODQODUGD�dRFXN�ø]OHP�0HUNH]OHULQL�GDKD�|QFH�GX\PD�
RUDQÕ� ������ �Q ����� H÷LWLP� DOPD\DQODUGD� LVH� �����
�Q ���¶W�U��S��������
 
dRFXN�ø]OHP�0HUNH]OHULQL�GDKD�|QFHGHQ�GX\GX÷XQX�EHOLUWHQ�
VD÷OÕN� oDOÕúDQODUÕQÕQ� �����¶�� �Q ���� EX� NXUXPXQ� NXUXOXú�
DPDFÕ�YH�LúOH\LúL�KDNNÕQGD�ELOJL�VDKLELGLU��7DEOR�,9���
dRFXN�ø]OHP�0HUNH]OHULQL�GDKD�|QFH�GX\GX÷XQX�EHOLUWHQ�����
VD÷OÕN�oDOÕúDQÕQÕQ������¶VÕ��Q ������oRFX÷D�\|QHOLN�LVWLVPDU-
GDQ�ú�SKHOHQGL÷L� WDNGLUGH�����\D�GD�����KDWODUÕQÕ�DUD\DUDN�
ELOGLULPL� \DSPDVÕ� JHUHNWL÷LQL� G�ú�QPHNWHGLU�� $\UÕFD� ������
oDOÕúDQÕQ� �����¶�� �Q ����� LVH� dø0¶OHULQ�� FLQVHO� LVWLVPDUD�
X÷UDPÕú�oRFXNODUÕQ�DGOL�YH�WÕEEL�LúOHPOHULQL��WHN�PHUNH]GH�YH�
WHN�VHIHUGH�JHUoHNOHúWLULOPHVLQL� WHPLQ�HWPHVLQLQ��oRFXNODUÕQ�
LNLQFLO� |UVHOHQPHVLQL� DVJDUL\H� LQGLUPHGH� ID\GDOÕ� RODFD÷Õ�
G�ú�QFHVLQH�NDWÕOPDNWDGÕUODU��7DEOR�,9��

Tablo IV: 0HVOHN�*UXSODUÕQD�*|UH�dRFXN� ø]OHP�0HUNH]OHUL� YH� øVWLVPDUD�
<DNODúÕPD�<|QHOLN�gQHUPHOHUH�9HULOHQ�<DQÕWODU�

dø0¶OHUL�GX\GX÷XQX�EHOLUWHQ�����VD÷OÕN�oDOÕúDQÕQÕQ�\DOQÕ]FD�
����¶VL��Q ���dø0¶OHU�KDNNÕQGD�VD÷OÕN�SHUVRQHOOHULQH�\HWHUOL�
WDQÕWÕPÕQ� \DSÕOGÕ÷Õ� G�ú�QFHVLQH� NDWÕOPDNWD� LNHQ� �����¶VL�
�Q ����� NDWÕOPDGÕ÷ÕQÕ� LIDGH� HWPLúWLU� �7DEOR� ,9���
.DWÕOÕPFÕODUÕQ������¶L� VD÷OÕN�SHUVRQHOLQH�oRFXN� LVWLVPDUÕQD�
\DNODúÕP� NRQXVXQGD� H÷LWLP� YHULOPHVLQLQ� JHUHNOL� ROGX÷XQX�
EHOLUWPLúWLU�

<):<1̪5)
%X� DUDúWÕUPD� dRFXN� ø]OHP� 0HUNH]OHUL� KDNNÕQGD� VD÷OÕN�
KL]PHWL� VD÷OD\ÕFÕODUÕQÕQ� IDUNÕQGDOÕN� G�]H\OHULQL� GH÷HU-
OHQGLUPHN� �]HUH� �o�QF�� EDVDPDN� ELU� KDVWDQHQLQ� VD÷OÕN�
oDOÕúDQODUÕ� �]HULQGH� \DSÕOPÕúWÕU��$UDúWÕUPD� EXOJXODUÕQD� J|UH�
����VD÷OÕN�oDOÕúDQÕQÕQ��������Q ����¶��oDOÕúPD�KD\DWODUÕQGD�
LVWLVPDU� YH� LKPDO� ROJX� YH\D� ú�SKHVL� LOH� NDUúÕODúPÕúWÕU��
+HPúLUH�YH�HEHOHUGH�EX�RUDQ�������LNHQ��GRNWRUODU�DUDVÕQGD�
������EXOXQPXúWXU�� øVWDQEXO¶GD�$QD�dRFXN�6D÷OÕ÷Õ�YH�$LOH�
3ODQODPDVÕ�0HUNH]OHULQGH� \DSÕODQ� ELU� oDOÕúPDGD�� GRNWRU� YH�
KHPúLUHOHULQ�oRFXN�LVWLVPDUÕ�YH�LKPDOL�ROJXVX\OD�NDUúÕODúPD�
RUDQODUÕ�KHPúLUHOHUGH��������GRNWRUODUGD�LVH������¶GLU�������
$QNDUD�LO�PHUNH]LQGH�EXOXQDQ��QLYHUVLWH�YH�H÷LWLP�DUDúWÕUPD�
KDVWDQHOHULQGH� \DSÕODQ� ELU� oDOÕúPDGD�� oRFXN� X]PDQODUÕQÕQ�
���¶VL�� oRFXN� DVLVWDQODUÕQÕQ� �����¶L�� SUDWLV\HQ� KHNLPOHULQ�
�����¶L�oRFXN�LVWLVPDUÕ�YH�LKPDOL�ROJXVX\OD�NDUúÕODúWÕNODUÕQÕ�
ELOGLULOLUNHQ�� \XUWGÕúÕQGD� ELULQFL� EDVDPDN� VD÷OÕN� KL]PHWL�
VD÷OD\ÕFÕODUÕQGD� \DSÕODQ� ELU� EDúND� oDOÕúPDGD� LVH� EX� RUDQ�
�����¶W�U���������hONHPL]GH�LVWLVPDU�PD÷GXUX�oRFXNODUÕQ�LON�

EDúYXUXODUÕ� GDKD� oRN� LOHUL� EDVDPDN� VD÷OÕN� KL]PHWL� YHUHQ�
NXUXPODUD�ROPDNWDGÕU��$\UÕFD� VRQ�\ÕOODUGD�EX�NRQXGD�JHUHN�
WRSOXPVDO� JHUHNVH� VD÷OÕN� SHUVRQHOOHUL� RODUDN� IDUNÕQGDOÕ÷ÕQ�
DUWPÕú�ROPDVÕ�VD\ÕVDO�RODUDN�DUWÕúÕ�DoÕNOD\DELOPHNWHGLU�

dRFXN�LVWLVPDUÕ�H÷LWLPL��LVWLVPDUD�X÷UDPÕú�oRFX÷D�\DNODúÕP-
GDQ� ELOGLULPLQH� NDGDU� RODQ� E�W�Q� V�UHFL� HWNLOH\HELOHFHN�
|QHPOL� ELU� HWPHQGLU�� %X� oDOÕúPDGD� NDWÕOÕPFÕODUÕQ� �����¶��
GDKD� |QFH� oRFXN� LKPDO� YH� LVWLVPDUÕ\OD� LOJLOL� H÷LWLP� DOPÕú�
ROGX÷XQX�EHOLUWPLúWLU��hONHPL]GH�ELU�GHYOHW�KDVWDQHVL�VD÷OÕN�
oDOÕúDQODUÕQGD� EHQ]HU� ELU� oDOÕúPDGD� NDWÕOÕPFÕODUÕQ� �����¶L�
OLVDQV�|÷UHQLPL�VÕUDVÕQGD�oRFXN�LVWLVPDU�YH�LKPDOL�NRQXVXQGD�
H÷LWLP� DOPDGÕ÷ÕQÕ�� OLVDQV� |÷UHQLPLQGH� LVWLVPDU� NRQXVXQGD�
H÷LWLP�DOGÕ÷ÕQÕ�EHOLUWHQ�NDWÕOÕPFÕODUÕQ������¶VL�LVH�H÷LWLPOHUL-
QLQ�\HWHUOL�ROPDGÕ÷ÕQÕ�LIDGH�HWPLúWLU�������-DSRQ\D¶GD�EHQ]HU�
ELU�oDOÕúPDGD�LVH��H÷LWLP�DOGÕ÷ÕQÕ�EHOLUWHQOHULQ�RUDQÕ�������LOH�
VÕQÕUOÕ�NDOPÕúWÕU�������%DúND�ELU�oDOÕúPDGD�LVH�GRNWRU�H÷LWLPL-
QLQ�oRFXN�LVWLVPDUÕ�YDNDODUÕQGD�UDSRU�HWPH�RUDQODUÕQÕ�ROXPOX�
\|QGH� HWNLOHGL÷L� J|VWHULOPLúWLU� ������ %X� GXUXP� oRFXN�
LVWLVPDUÕQD�\|QHOLN�YHULOHFHN�H÷LWLPLQ�|QHPLQL�GH�GHVWHNOHU�
QLWHOLNWHGLU��dDOÕúPDGD� NDWÕOÕPFÕODUÕQ����¶ÕQD� \DNÕQÕ� oRFXN�
LVWLVPDUÕQGDQ� ú�SKHOHQLOPHVL� JHUHNHQ� GXUXPODU� KDNNÕQGD�
NHQGLOHULQL�NÕVPHQ�\D�GD�WDPDPHQ�\HWHUOL�J|UVHOHU�GH�G|UWWH�
ELUH� \DNÕQÕ� oRFXN� LVWLVPDUÕQGDQ� ú�SKHOHQGLNWHQ� VRQUDNL�
V�UHoWH� NDUúÕODúDFD÷Õ� \DVDO� G�]HQOHPHOHU� KDNNÕQGD� ELOJL�
VDKLEL� ROPDGÕ÷ÕQÕ� EHOLUWPLúWLU�� %HQ]HU� ELU� oDOÕúPDGD��
NDWÕOÕPFÕODUÕQ������¶L� LVWLVPDU�YH� LKPDO�YDNDODUÕQÕ� WDQÕPDN�
LoLQ�\HWHUOL�ELOJL�LOH�EHFHUL\H�VDKLS�ROGX÷XQX�G�ú�QPHNWHGLU�
������

*�QH\�$IULND¶GDNL�DFLO�WÕS�oDOÕúDQODUÕQGDNL�ELU�oDOÕúPDGD�LVH��
EHQ]HU� úHNLOGH� NDWÕOÕPFÕODUÕQ� �����¶X� oRFXN� LVWLVPDUÕ�
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ABSTRACT 
Objective: 
,W�LV�DLPHG�WR�HYDOXDWH�WKH�DZDUHQHVV�RI�KHDOWK�SURIHVVLRQDOV��
ZKR�SOD\�D�FULWLFDO�UROH�LQ�UHSRUWLQJ�WKH�IUHTXHQWO\�VHHQ�FDVHV�
RI�FKLOG�DEXVH� WRGD\��DERXW� WKHLU� DSSURDFKHV� WR�FKLOG�DEXVH�
DQG�FKLOG�PRQLWRULQJ�FHQWHUV�

Material and Method: 
7KLV�GHVFULSWLYH�VWXG\�ZDV�FRQGXFWHG�EHWZHHQ������-DQXDU\�
������ 7KH� UHVHDUFK� SRSXODWLRQ� ZDV� ���� QXUVHV�� PLGZLYHV��
DQG�GRFWRUV�ZRUNLQJ�LQ�WKH�HPHUJHQF\��IDPLO\�SUDFWLFH��FKLOG�
DQG�DGROHVFHQW�SV\FKLDWU\��SHGLDWULFV��SHGLDWULF�VXUJHU\��J\QH-
FRORJ\� DQG� REVWHWULFV�� DQG� RUWKRSHGLFV� GHSDUWPHQWV� RI� D�
XQLYHUVLW\�KRVSLWDO��7KH����LWHP�TXHVWLRQQDLUH�FUHDWHG�E\�WKH�
UHVHDUFKHUV�ZDV�DSSOLHG�WR�WKH�SDUWLFLSDQWV�XQGHU�REVHUYDWLRQ�

Results: 
7KH� SDUWLFLSDWLRQ� UDWH� LQ� WKH� UHVHDUFK� ZDV� ������ �Q ������
:KLOH�������RI�WKH�KHDOWK�SURIHVVLRQDOV��Q �����VWDWHG�WKDW�
WKH\�GLG�QRW�KDYH�LQIRUPDWLRQ�DERXW�WKH�OHJDO�UHJXODWLRQV�WKH\�
ZRXOG�HQFRXQWHU� LQ� WKH�SHULRG�DIWHU�VXVSHFWLQJ�FKLOG�DEXVH��
RQO\��������Q �����KDG�KHDUG�RI�
&KLOG�0RQLWRULQJ�&HQWHUV
�
EHIRUH��,W�ZDV�GHWHUPLQHG�WKDW��������Q ����RI�WKHVH�KHDOWK�
SURIHVVLRQDOV� KDG� LQIRUPDWLRQ� DERXW� WKH� HVWDEOLVKPHQW�
SXUSRVH�DQG�IXQFWLRQLQJ�RI�FKLOG�PRQLWRULQJ�FHQWHUV�

Conclusion: 
7KH�VWXG\�UHVXOWV� UHYHDOHG� WKDW�KHDOWK�SURIHVVLRQDOV
�NQRZO-
HGJH�OHYHO�DERXW�WKH�DSSURDFK�WR�FKLOG�DEXVH�DQG�WKH�VXEVH-
TXHQW� OHJDO� SURFHVV�ZDV� LQVXIILFLHQW��$OO� KHDOWKFDUH� SURIHV-
VLRQDOV�VKRXOG�EH�HGXFDWHG�RQ�OHJDO�UHVSRQVLELOLWLHV��SULRULWL]-
LQJ� WKH� UHOHYDQW� EUDQFKHV�� DQG� FKLOG� PRQLWRULQJ� FHQWHUV�
VKRXOG� EH� SURPRWHG� LQ� RUGHU� WR� HOLPLQDWH� WKH� SUREOHPV�
HQFRXQWHUHG� GXULQJ� WKH� UHSRUWLQJ� SURFHVV� DQG� WR� SUHYHQW�
VHFRQGDU\� WUDXPD�� DQG� VXVSLFLRXV� DEXVH� FDVHV� VKRXOG� EH�
GLUHFWHG�WR�WKHVH�FHQWHUV�

Key Words: 
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$ZDUHQHVV
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LKPDOL�LOH�LOJLOL�IDUNÕQGDOÕ÷ÕQ�DUWPD\D�EDúODPDVÕ�LOH�EX�DODQGD�
PXOWLGLVLSOLQHU�oDOÕúPDQÕQ�JHUHNOLOL÷L�DQODúÕOPÕú�YH�EX�DPDoOD�
LON�dRFXN�.RUXPD�%LULPL������\ÕOÕQGD�ø]PLU�'U��%HKoHW�8]�
dRFXN� +DVWDQHVLQGH� NXUXOPXúWXU� ������� 6RQUDNL� \ÕOODUGDQ�
LWLEDUHQ� LVH� GDKD� oRN� �QLYHUVLWH� KDVWDQHOHUL� E�Q\HVLQGHNL�
oRFXN� NRUXPD� ELULPOHULQLQ� oDOÕúPDODUÕ� \HU� DOPÕúWÕU� ���������
$QFDN� |]HOOLNOH� FLQVHO� LVWLVPDUD� X÷UD\DQ� oRFXNODU� EDúWD�
ROPDN��]HUH�PD÷GXU�oRFXNODUÕQ�LNLQFLO�|UVHOHQPHVLQL�DVJDUL-
\H�LQGLUPHN��DGOL�YH�WÕEEL�LúOHPOHULQ�EX�DODQGD�H÷LWLPOL�NLúL��
OHUGHQ�ROXúDQ�ELU�PHUNH]GH�WHN�VHIHUGH�\DSÕOPDVÕQÕ�VD÷ODPDN�
�]HUH�6D÷OÕN�%DNDQOÕ÷Õ¶QD�ED÷OÕ�KDVWDQHOHU���NXUXPODU�E�Q\H-
VLQGH� dRFXN� ø]OHP�0HUNH]OHULQLQ� �dø0�� NXUXOPDVÕ� X\JXQ�
J|U�OP�úW�U������
%X�oDOÕúPD�LOH��øVWDQEXO¶GD�ELU��QLYHUVLWH�KDVWDQHVLQGH�oDOÕúDQ�
VD÷OÕN� oDOÕúDQODUÕQÕQ� oRFXN� LVWLVPDUÕQD� \DNODúÕPODUÕQÕ� YH�
dø0¶OHU� KDNNÕQGDNL� IDUNÕQGDOÕN� G�]H\OHULQL� GH÷HUOHQGLUPHN�
DPDoODQPÕúWÕU�

GEREÇ ve YÖNTEMLER
7DQÕPOD\ÕFÕ�WLSWHNL�EX�DUDúWÕUPD��2FDN������WDULKLQGH�øVWDQ-
EXO¶GD� ELU� �QLYHUVLWH� KDVWDQHVLQGH�� E|OJHGHNL� LON� dø0¶LQ�
DoÕOÕú�WDULKL�LOH�Hú�]DPDQOÕ�RODUDN�\�U�W�OP�úW�U��$UDúWÕUPDQÕQ�
HYUHQLQL� KDVWDQHQLQ�� DFLO� VHUYLV�� DLOH� KHNLPOL÷L�� oRFXN� YH�
HUJHQ�UXK�VD÷OÕ÷Õ�YH�KDVWDOÕNODUÕ��oRFXN�VD÷OÕ÷Õ�YH�KDVWDOÕNODUÕ��
oRFXN� FHUUDKLVL�� NDGÕQ� KDVWDOÕNODUÕ� YH� GR÷XP� LOH� RUWRSHGL�
E|O�POHULQGH� oDOÕúPDNWD� RODQ� ���� KHPúLUH�� HEH� YH� GRNWRU�
ROXúWXUPDNWDGÕU��dRFXN�LVWLVPDUÕ�LOH�NDUúÕODúPD�LKWLPDOL�J|]�
|Q�QH� DOÕQDUDN� VHoLOPLú� EX� EUDQúODUGD� J|UHY� DODQ� VD÷OÕN�
oDOÕúDQODUÕQÕQ� ���¶X� oDOÕúPD\D� J|Q�OO�� ROPD]NHQ�� ���¶L�
��������oDOÕúPD\D�NDWÕOPD\Õ�NDEXO�HWPLúWLU�
dDOÕúPD\D� GDLU� YHULOHU�� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� KD]ÕUODQDQ�
YH� WRSODP� ��� VRUXGDQ� ROXúDQ� ELU� DQNHW� LOH� HOGH� HGLOPLúWLU��
$QNHWLQ� LON� E|O�P�QGHNL� �� VRUX\X� NDWÕOÕPFÕODUÕQ� VRV\RGH-
PRJUDILN� |]HOOLNOHULQL� VDSWDPD\D� \|QHOLN� VRUXODU� ROXúWX��
UXUNHQ��DQNHWLQ�LNLQFL�E|O�P�QGH�VD÷OÕN�oDOÕúDQODUÕQÕQ�oRFXN�
LVWLVPDUÕQD�\DNODúÕPODUÕQÕ�GH÷HUOHQGLUHQ����VRUX�\HU�DOPÕúWÕU��
6RQ� RODUDN�dø0¶OHU� KDNNÕQGD� IDUNÕQGDOÕN� G�]H\OHULQL� |OoHQ�
ELOJLOHU� �� VRUX� LOH� VRUJXODQPÕúWÕU��9HUL� WRSODPD� DúDPDVÕQGD�
NDWÕOÕPÕ� DUWWÕUPDN� DPDFÕ\OD� LOJLOL� EUDQúODUÕQ� DNDGHPLN�
WRSODQWÕ� VDDWOHUL� VHoLOPLú�� D\UÕFD�PHVDL� YH� Q|EHW� VDDWOHULQGH�
VHUYLV�YH�SROLNOLQLNOHUH�JLGLOPHVL�SODQODQPÕúWÕU��%X�GR÷UXOWX-
GD�NDWÕOÕPFÕODUD�DQNHW�|QFHVL�JHUHNOL�ELOJLOHQGLUPH�\DSÕOPÕú�
YH� J|Q�OO�� KHU� ELU� NDWÕOÕPFÕQÕQ� V|]O�� RQDPÕ� DOÕQDUDN� DQNHW�
J|]OHP�DOWÕQGD�X\JXODQPÕúWÕU�
$UDúWÕUPDQÕQ�YHULOHUL�6366������SURJUDPÕ�NXOODQÕODUDN�GH÷HU-

OHQGLULOPLúWLU��$QODPOÕOÕN� GH÷HUOHQGLULOPHVLQGH�.L�NDUH� WHVWL�
NXOODQÕOPÕú� YH� LVWDWLVWLNVHO� DQODPOÕOÕN� G�]H\L� S������ NDEXO�
HGLOPLúWLU�
$UDúWÕUPD�LoLQ�6D÷OÕN�%DNDQOÕ÷Õ�øVWDQEXO�0HGHQL\HW�hQLYHU-
VLWHVL�*|]WHSH�(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVL�.OLQLN�$UDúWÕU-
PDODUÕ� (WLN� .XUXOX¶QGDQ� ����������� WDULKLQGH� RQD\�
DOÕQPÕúWÕU�� ������������ dDOÕúPD� SURWRNRO��� NXUXPXQ� LQVDQ�
DUDúWÕUPD� NRPLWHVL� WDUDIÕQGDQ� |QFHGHQ� RQD\ODQDQ� �����
+HOVLQNL� %LOGLUJHVL
QLQ� HWLN� NXUDOODUÕQD��$UDúWÕUPD� YH�<D\ÕQ�
(WL÷LQH� X\JXQ� ROXS�� oDOÕúPDQÕQ� \DSÕODFD÷Õ� LOJLOL� NXUXPGDQ�
JHUHNOL�L]LQOHU�DOÕQPÕúWÕU��

BULGULAR
dDOÕúPD\D� NDWÕODQ� ���� VD÷OÕN� oDOÕúDQÕQÕQ� \Dú� RUWDODPDVÕ�
����������� YH� �����¶Õ� �Q ����� NDGÕQGÕU�� .DWÕOÕPFÕODUÕQ�
�����¶Õ� �Q ����� KHPúLUH� YH� HEHOHUGHQ� ROXúPDNWDGÕU��
%UDQúODUD�YH�PHVOHN�JUXSODUÕQD�J|UH�NDWÕOÕP�\�]GHOHUL�
7DEOR�,¶GH�J|VWHULOPLúWLU��

Tablo I: $QDELOLP�'DOODUÕQD�*|UH�.DWÕOÕP�<�]GHOHUL�

$UDúWÕUPD\D� NDWÕODQ� VD÷OÕN� oDOÕúDQODUÕQÕQ� �����¶�� �Q �����
oRFXN�LKPDO�YH�LVWLVPDUÕ�LOH�NDUúÕODúPÕúWÕU��0HVOHN�KD\DWÕQÕQ�
LON� �� \ÕOÕQGD� oRFXN� LKPDO� YH� LVWLVPDUÕ� LOH� NDUúÕODúDQ�
NDWÕOÕPFÕODUÕQ� RUDQÕ� ������ �Q ���� LNHQ�� PHVOHNWH� JHoLULOHQ�
V�UH�DUWWÕNoD�LVWLVPDU�YDNDODUÕ�LOH�NDUúÕODúPD�RUDQODUÕ�DUWPDN-
WDGÕU� �S��������� øVWLVPDU� YH� LKPDOOH� NDUúÕODúPD� KHNLPOHUGH�
�������Q �����YH�KHPúLUH�HEHOHUGH��������Q ����¶GLU�YH�EX�
RUDQ�KHNLPOHUGH�LVWDWLVWLNVHO�RODUDN�GDKD�\�NVHN�WHVSLW�HGLO��
PLúWLU� �S��������� %UDQúODUD� J|UH� LVWLVPDUOD� NDUúÕODúPD�
RUDQODUÕ� DUDVÕQGD� LVH� DQODPOÕ� ELU� IDUN� EXOXQPDPÕúWÕU�
�S ��������7DEOR�,,��

Tablo II: 0HVOHN�*UXSODUÕQD�YH�$QDELOLP�'DOODUÕQD�*|UH�dRFXN�
�����������������øKPDO�LVWLVPDUÕ�LOH�.DUúÕODúPD�'XUXPX�

.DWÕOÕPFÕODUÕQ������¶���Q �����GDKD�|QFH�oRFXN�LKPDO�YH�
LVWLVPDUÕ\OD� LOJLOL� H÷LWLP� DOPÕúWÕU�� � %X� RUDQ� KHNLPOHU�
DUDVÕQGD������ �Q ����� LOH� KHPúLUH� YH� HEHOHUH� J|UH� GDKD�
\�NVHNWLU��S ��������
.DWÕOÕPFÕODUÕQ�����¶VL� �Q ���� oRFXN� LVWLVPDUÕQGDQ� ú�SKHOH-
QLOPHVL� JHUHNHQ� GXUXPODUOD� LOJLOL� \HWHUOL� ELOJL\H� VDKLS�
ROPDGÕ÷ÕQÕ� EHOLUWPLúWLU�� %XQXQOD� ELUOLNWH�����¶L� �Q �����
NHQGLOHULQL�NÕVPHQ�\D�GD�WDPDPHQ�EX�NRQXGD�\HWHUOL�J|UPHN-
WHGLU��7DEOR�,,,��
<DSÕODQ� GH÷HUOHQGLUPHGH� GRNWRUODU� DUDVÕQGD� NÕVPHQ� \D� GD�
WDPDPHQ�\HWHUOL�ELOJL\H�VDKLS�ROPD��������Q �����LOH�GL÷HU�
PHVOHN�JUXSODUÕQD�J|UH�GDKD�\�NVHNWLU��S ��������

Tablo III: 0HVOHN�*UXSODUÕQD�*|UH�dRFXN�øVWLVPDUÕQD�<DNODúÕPD�<|QHOLN���������
������������������gQHUPHOHUH�9HULOHQ�<DQÕWODU�

.DWÕOÕPFÕODUÕQ� �����¶�� �Q ����� oRFXN� LVWLVPDUÕQGDQ�
ú�SKHOHQGLNWHQ� VRQUDNL� V�UHoWH� NDUúÕODúDFD÷Õ� \DVDO� G�]HQ��

OHPHOHU� KDNNÕQGD� ELOJL� VDKLEL� ROPDGÕNODUÕQÕ� EHOLUWLUNHQ��
KHPúLUH�YH�HEHOHUGH�EX�RUDQ��������Q ����LOH�GRNWRUODUD�J|UH�
GDKD� \�NVHNWLU� �S�������� �7DEOR� ,,,���$\QÕ� VRUX\D� NÕVPHQ�
YH\D� WDPDPHQ� ELOJL� VDKLEL� ROGX÷XQX� G�ú�QHQ� GRNWRUODUÕQ�
RUDQÕ� �����¶W�U� �Q ����� YH� EXQODUÕQ� \DOQÕ]FD� �����¶��
�Q ���� oRFX÷D� FLQVHO� LVWLVPDUGDQ� ú�SKHOHQGL÷LQGH� LOJLOL�
EUDQúODUGDQ� \DUGÕP� DODUDN� NHVLQ� WDQÕ� NR\PD\D� oDOÕúPD\D-
FD÷ÕQÕ� EHOLUWPLúWLU�������¶L� �Q ���� LVH� LVWLVPDUGDQ� ú�SKHOH-
QLOHQ�ROJXODUÕ�NHVLQ�NDQÕW�ROPDNVÕ]ÕQ�ELOGLUPHVL�GXUXPXQGD�
JHUL\H� G|Q�N� \DSWÕUÕPOD� NDUúÕODúPD\DFD÷ÕQÕ� G�ú�QG�÷�Q��
EHOLUWPLúWLU�
.DWÕOÕPFÕODUÕQ� �����¶Õ� �Q ����� GDKD� |QFH� µdRFXN� ø]OHP�
0HUNH]OHULQL¶� GX\GXNODUÕQÕ� EHOLUWPLúWLU�� 'RNWRUODUGD� ������
RODQ�EX�RUDQ��KHPúLUH�YH�HEHOHUH�J|UH���������GDKD�\�NVHNWLU�
�S �������� dRFXN� ø]OHP� 0HUNH]OHULQL� GDKD� |QFH� GX\PD�
GXUXPX�EUDQúODUD�J|UH� LQFHOHQGL÷LQGH�������� �Q ��� LOH�DLOH�
KHNLPOL÷L�oDOÕúDQODUÕ�HQ�G�ú�N�RUDQD�VDKLSNHQ�oRFXN�YH�HUJHQ�
UXK� VD÷OÕ÷Õ� YH� KDVWDOÕNODUÕ� oDOÕúDQODUÕ� ����� �Q ��� LOH� HQ�
\�NVHN� RUDQD� VDKLSWLU�� dRFXN� LKPDO� YH� LVWLVPDUÕ� LOH� LOJLOL�
H÷LWLP�DODQODUGD�dRFXN�ø]OHP�0HUNH]OHULQL�GDKD�|QFH�GX\PD�
RUDQÕ� ������ �Q ����� H÷LWLP� DOPD\DQODUGD� LVH� �����
�Q ���¶W�U��S��������
 
dRFXN�ø]OHP�0HUNH]OHULQL�GDKD�|QFHGHQ�GX\GX÷XQX�EHOLUWHQ�
VD÷OÕN� oDOÕúDQODUÕQÕQ� �����¶�� �Q ���� EX� NXUXPXQ� NXUXOXú�
DPDFÕ�YH�LúOH\LúL�KDNNÕQGD�ELOJL�VDKLELGLU��7DEOR�,9���
dRFXN�ø]OHP�0HUNH]OHULQL�GDKD�|QFH�GX\GX÷XQX�EHOLUWHQ�����
VD÷OÕN�oDOÕúDQÕQÕQ������¶VÕ��Q ������oRFX÷D�\|QHOLN�LVWLVPDU-
GDQ�ú�SKHOHQGL÷L� WDNGLUGH�����\D�GD�����KDWODUÕQÕ�DUD\DUDN�
ELOGLULPL� \DSPDVÕ� JHUHNWL÷LQL� G�ú�QPHNWHGLU�� $\UÕFD� ������
oDOÕúDQÕQ� �����¶�� �Q ����� LVH� dø0¶OHULQ�� FLQVHO� LVWLVPDUD�
X÷UDPÕú�oRFXNODUÕQ�DGOL�YH�WÕEEL�LúOHPOHULQL��WHN�PHUNH]GH�YH�
WHN�VHIHUGH�JHUoHNOHúWLULOPHVLQL� WHPLQ�HWPHVLQLQ��oRFXNODUÕQ�
LNLQFLO� |UVHOHQPHVLQL� DVJDUL\H� LQGLUPHGH� ID\GDOÕ� RODFD÷Õ�
G�ú�QFHVLQH�NDWÕOPDNWDGÕUODU��7DEOR�,9��

Tablo IV: 0HVOHN�*UXSODUÕQD�*|UH�dRFXN� ø]OHP�0HUNH]OHUL� YH� øVWLVPDUD�
<DNODúÕPD�<|QHOLN�gQHUPHOHUH�9HULOHQ�<DQÕWODU�

dø0¶OHUL�GX\GX÷XQX�EHOLUWHQ�����VD÷OÕN�oDOÕúDQÕQÕQ�\DOQÕ]FD�
����¶VL��Q ���dø0¶OHU�KDNNÕQGD�VD÷OÕN�SHUVRQHOOHULQH�\HWHUOL�
WDQÕWÕPÕQ� \DSÕOGÕ÷Õ� G�ú�QFHVLQH� NDWÕOPDNWD� LNHQ� �����¶VL�
�Q ����� NDWÕOPDGÕ÷ÕQÕ� LIDGH� HWPLúWLU� �7DEOR� ,9���
.DWÕOÕPFÕODUÕQ������¶L� VD÷OÕN�SHUVRQHOLQH�oRFXN� LVWLVPDUÕQD�
\DNODúÕP� NRQXVXQGD� H÷LWLP� YHULOPHVLQLQ� JHUHNOL� ROGX÷XQX�
EHOLUWPLúWLU�

<):<1̪5)
%X� DUDúWÕUPD� dRFXN� ø]OHP� 0HUNH]OHUL� KDNNÕQGD� VD÷OÕN�
KL]PHWL� VD÷OD\ÕFÕODUÕQÕQ� IDUNÕQGDOÕN� G�]H\OHULQL� GH÷HU-
OHQGLUPHN� �]HUH� �o�QF�� EDVDPDN� ELU� KDVWDQHQLQ� VD÷OÕN�
oDOÕúDQODUÕ� �]HULQGH� \DSÕOPÕúWÕU��$UDúWÕUPD� EXOJXODUÕQD� J|UH�
����VD÷OÕN�oDOÕúDQÕQÕQ��������Q ����¶��oDOÕúPD�KD\DWODUÕQGD�
LVWLVPDU� YH� LKPDO� ROJX� YH\D� ú�SKHVL� LOH� NDUúÕODúPÕúWÕU��
+HPúLUH�YH�HEHOHUGH�EX�RUDQ�������LNHQ��GRNWRUODU�DUDVÕQGD�
������EXOXQPXúWXU�� øVWDQEXO¶GD�$QD�dRFXN�6D÷OÕ÷Õ�YH�$LOH�
3ODQODPDVÕ�0HUNH]OHULQGH� \DSÕODQ� ELU� oDOÕúPDGD�� GRNWRU� YH�
KHPúLUHOHULQ�oRFXN�LVWLVPDUÕ�YH�LKPDOL�ROJXVX\OD�NDUúÕODúPD�
RUDQODUÕ�KHPúLUHOHUGH��������GRNWRUODUGD�LVH������¶GLU�������
$QNDUD�LO�PHUNH]LQGH�EXOXQDQ��QLYHUVLWH�YH�H÷LWLP�DUDúWÕUPD�
KDVWDQHOHULQGH� \DSÕODQ� ELU� oDOÕúPDGD�� oRFXN� X]PDQODUÕQÕQ�
���¶VL�� oRFXN� DVLVWDQODUÕQÕQ� �����¶L�� SUDWLV\HQ� KHNLPOHULQ�
�����¶L�oRFXN�LVWLVPDUÕ�YH�LKPDOL�ROJXVX\OD�NDUúÕODúWÕNODUÕQÕ�
ELOGLULOLUNHQ�� \XUWGÕúÕQGD� ELULQFL� EDVDPDN� VD÷OÕN� KL]PHWL�
VD÷OD\ÕFÕODUÕQGD� \DSÕODQ� ELU� EDúND� oDOÕúPDGD� LVH� EX� RUDQ�
�����¶W�U���������hONHPL]GH�LVWLVPDU�PD÷GXUX�oRFXNODUÕQ�LON�

EDúYXUXODUÕ� GDKD� oRN� LOHUL� EDVDPDN� VD÷OÕN� KL]PHWL� YHUHQ�
NXUXPODUD�ROPDNWDGÕU��$\UÕFD� VRQ�\ÕOODUGD�EX�NRQXGD�JHUHN�
WRSOXPVDO� JHUHNVH� VD÷OÕN� SHUVRQHOOHUL� RODUDN� IDUNÕQGDOÕ÷ÕQ�
DUWPÕú�ROPDVÕ�VD\ÕVDO�RODUDN�DUWÕúÕ�DoÕNOD\DELOPHNWHGLU�

dRFXN�LVWLVPDUÕ�H÷LWLPL��LVWLVPDUD�X÷UDPÕú�oRFX÷D�\DNODúÕP-
GDQ� ELOGLULPLQH� NDGDU� RODQ� E�W�Q� V�UHFL� HWNLOH\HELOHFHN�
|QHPOL� ELU� HWPHQGLU�� %X� oDOÕúPDGD� NDWÕOÕPFÕODUÕQ� �����¶��
GDKD� |QFH� oRFXN� LKPDO� YH� LVWLVPDUÕ\OD� LOJLOL� H÷LWLP� DOPÕú�
ROGX÷XQX�EHOLUWPLúWLU��hONHPL]GH�ELU�GHYOHW�KDVWDQHVL�VD÷OÕN�
oDOÕúDQODUÕQGD� EHQ]HU� ELU� oDOÕúPDGD� NDWÕOÕPFÕODUÕQ� �����¶L�
OLVDQV�|÷UHQLPL�VÕUDVÕQGD�oRFXN�LVWLVPDU�YH�LKPDOL�NRQXVXQGD�
H÷LWLP� DOPDGÕ÷ÕQÕ�� OLVDQV� |÷UHQLPLQGH� LVWLVPDU� NRQXVXQGD�
H÷LWLP�DOGÕ÷ÕQÕ�EHOLUWHQ�NDWÕOÕPFÕODUÕQ������¶VL�LVH�H÷LWLPOHUL-
QLQ�\HWHUOL�ROPDGÕ÷ÕQÕ�LIDGH�HWPLúWLU�������-DSRQ\D¶GD�EHQ]HU�
ELU�oDOÕúPDGD�LVH��H÷LWLP�DOGÕ÷ÕQÕ�EHOLUWHQOHULQ�RUDQÕ�������LOH�
VÕQÕUOÕ�NDOPÕúWÕU�������%DúND�ELU�oDOÕúPDGD�LVH�GRNWRU�H÷LWLPL-
QLQ�oRFXN�LVWLVPDUÕ�YDNDODUÕQGD�UDSRU�HWPH�RUDQODUÕQÕ�ROXPOX�
\|QGH� HWNLOHGL÷L� J|VWHULOPLúWLU� ������ %X� GXUXP� oRFXN�
LVWLVPDUÕQD�\|QHOLN�YHULOHFHN�H÷LWLPLQ�|QHPLQL�GH�GHVWHNOHU�
QLWHOLNWHGLU��dDOÕúPDGD� NDWÕOÕPFÕODUÕQ����¶ÕQD� \DNÕQÕ� oRFXN�
LVWLVPDUÕQGDQ� ú�SKHOHQLOPHVL� JHUHNHQ� GXUXPODU� KDNNÕQGD�
NHQGLOHULQL�NÕVPHQ�\D�GD�WDPDPHQ�\HWHUOL�J|UVHOHU�GH�G|UWWH�
ELUH� \DNÕQÕ� oRFXN� LVWLVPDUÕQGDQ� ú�SKHOHQGLNWHQ� VRQUDNL�
V�UHoWH� NDUúÕODúDFD÷Õ� \DVDO� G�]HQOHPHOHU� KDNNÕQGD� ELOJL�
VDKLEL� ROPDGÕ÷ÕQÕ� EHOLUWPLúWLU�� %HQ]HU� ELU� oDOÕúPDGD��
NDWÕOÕPFÕODUÕQ������¶L� LVWLVPDU�YH� LKPDO�YDNDODUÕQÕ� WDQÕPDN�
LoLQ�\HWHUOL�ELOJL�LOH�EHFHUL\H�VDKLS�ROGX÷XQX�G�ú�QPHNWHGLU�
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ABSTRACT 
Objective: 
,W�LV�DLPHG�WR�HYDOXDWH�WKH�DZDUHQHVV�RI�KHDOWK�SURIHVVLRQDOV��
ZKR�SOD\�D�FULWLFDO�UROH�LQ�UHSRUWLQJ�WKH�IUHTXHQWO\�VHHQ�FDVHV�
RI�FKLOG�DEXVH� WRGD\��DERXW� WKHLU� DSSURDFKHV� WR�FKLOG�DEXVH�
DQG�FKLOG�PRQLWRULQJ�FHQWHUV�

Material and Method: 
7KLV�GHVFULSWLYH�VWXG\�ZDV�FRQGXFWHG�EHWZHHQ������-DQXDU\�
������ 7KH� UHVHDUFK� SRSXODWLRQ� ZDV� ���� QXUVHV�� PLGZLYHV��
DQG�GRFWRUV�ZRUNLQJ�LQ�WKH�HPHUJHQF\��IDPLO\�SUDFWLFH��FKLOG�
DQG�DGROHVFHQW�SV\FKLDWU\��SHGLDWULFV��SHGLDWULF�VXUJHU\��J\QH-
FRORJ\� DQG� REVWHWULFV�� DQG� RUWKRSHGLFV� GHSDUWPHQWV� RI� D�
XQLYHUVLW\�KRVSLWDO��7KH����LWHP�TXHVWLRQQDLUH�FUHDWHG�E\�WKH�
UHVHDUFKHUV�ZDV�DSSOLHG�WR�WKH�SDUWLFLSDQWV�XQGHU�REVHUYDWLRQ�

Results: 
7KH� SDUWLFLSDWLRQ� UDWH� LQ� WKH� UHVHDUFK� ZDV� ������ �Q ������
:KLOH�������RI�WKH�KHDOWK�SURIHVVLRQDOV��Q �����VWDWHG�WKDW�
WKH\�GLG�QRW�KDYH�LQIRUPDWLRQ�DERXW�WKH�OHJDO�UHJXODWLRQV�WKH\�
ZRXOG�HQFRXQWHU� LQ� WKH�SHULRG�DIWHU�VXVSHFWLQJ�FKLOG�DEXVH��
RQO\��������Q �����KDG�KHDUG�RI�
&KLOG�0RQLWRULQJ�&HQWHUV
�
EHIRUH��,W�ZDV�GHWHUPLQHG�WKDW��������Q ����RI�WKHVH�KHDOWK�
SURIHVVLRQDOV� KDG� LQIRUPDWLRQ� DERXW� WKH� HVWDEOLVKPHQW�
SXUSRVH�DQG�IXQFWLRQLQJ�RI�FKLOG�PRQLWRULQJ�FHQWHUV�

Conclusion: 
7KH�VWXG\�UHVXOWV� UHYHDOHG� WKDW�KHDOWK�SURIHVVLRQDOV
�NQRZO-
HGJH�OHYHO�DERXW�WKH�DSSURDFK�WR�FKLOG�DEXVH�DQG�WKH�VXEVH-
TXHQW� OHJDO� SURFHVV�ZDV� LQVXIILFLHQW��$OO� KHDOWKFDUH� SURIHV-
VLRQDOV�VKRXOG�EH�HGXFDWHG�RQ�OHJDO�UHVSRQVLELOLWLHV��SULRULWL]-
LQJ� WKH� UHOHYDQW� EUDQFKHV�� DQG� FKLOG� PRQLWRULQJ� FHQWHUV�
VKRXOG� EH� SURPRWHG� LQ� RUGHU� WR� HOLPLQDWH� WKH� SUREOHPV�
HQFRXQWHUHG� GXULQJ� WKH� UHSRUWLQJ� SURFHVV� DQG� WR� SUHYHQW�
VHFRQGDU\� WUDXPD�� DQG� VXVSLFLRXV� DEXVH� FDVHV� VKRXOG� EH�
GLUHFWHG�WR�WKHVH�FHQWHUV�
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LKPDOL�LOH�LOJLOL�IDUNÕQGDOÕ÷ÕQ�DUWPD\D�EDúODPDVÕ�LOH�EX�DODQGD�
PXOWLGLVLSOLQHU�oDOÕúPDQÕQ�JHUHNOLOL÷L�DQODúÕOPÕú�YH�EX�DPDoOD�
LON�dRFXN�.RUXPD�%LULPL������\ÕOÕQGD�ø]PLU�'U��%HKoHW�8]�
dRFXN� +DVWDQHVLQGH� NXUXOPXúWXU� ������� 6RQUDNL� \ÕOODUGDQ�
LWLEDUHQ� LVH� GDKD� oRN� �QLYHUVLWH� KDVWDQHOHUL� E�Q\HVLQGHNL�
oRFXN� NRUXPD� ELULPOHULQLQ� oDOÕúPDODUÕ� \HU� DOPÕúWÕU� ���������
$QFDN� |]HOOLNOH� FLQVHO� LVWLVPDUD� X÷UD\DQ� oRFXNODU� EDúWD�
ROPDN��]HUH�PD÷GXU�oRFXNODUÕQ�LNLQFLO�|UVHOHQPHVLQL�DVJDUL-
\H�LQGLUPHN��DGOL�YH�WÕEEL�LúOHPOHULQ�EX�DODQGD�H÷LWLPOL�NLúL��
OHUGHQ�ROXúDQ�ELU�PHUNH]GH�WHN�VHIHUGH�\DSÕOPDVÕQÕ�VD÷ODPDN�
�]HUH�6D÷OÕN�%DNDQOÕ÷Õ¶QD�ED÷OÕ�KDVWDQHOHU���NXUXPODU�E�Q\H-
VLQGH� dRFXN� ø]OHP�0HUNH]OHULQLQ� �dø0�� NXUXOPDVÕ� X\JXQ�
J|U�OP�úW�U������
%X�oDOÕúPD�LOH��øVWDQEXO¶GD�ELU��QLYHUVLWH�KDVWDQHVLQGH�oDOÕúDQ�
VD÷OÕN� oDOÕúDQODUÕQÕQ� oRFXN� LVWLVPDUÕQD� \DNODúÕPODUÕQÕ� YH�
dø0¶OHU� KDNNÕQGDNL� IDUNÕQGDOÕN� G�]H\OHULQL� GH÷HUOHQGLUPHN�
DPDoODQPÕúWÕU�

GEREÇ ve YÖNTEMLER
7DQÕPOD\ÕFÕ�WLSWHNL�EX�DUDúWÕUPD��2FDN������WDULKLQGH�øVWDQ-
EXO¶GD� ELU� �QLYHUVLWH� KDVWDQHVLQGH�� E|OJHGHNL� LON� dø0¶LQ�
DoÕOÕú�WDULKL�LOH�Hú�]DPDQOÕ�RODUDN�\�U�W�OP�úW�U��$UDúWÕUPDQÕQ�
HYUHQLQL� KDVWDQHQLQ�� DFLO� VHUYLV�� DLOH� KHNLPOL÷L�� oRFXN� YH�
HUJHQ�UXK�VD÷OÕ÷Õ�YH�KDVWDOÕNODUÕ��oRFXN�VD÷OÕ÷Õ�YH�KDVWDOÕNODUÕ��
oRFXN� FHUUDKLVL�� NDGÕQ� KDVWDOÕNODUÕ� YH� GR÷XP� LOH� RUWRSHGL�
E|O�POHULQGH� oDOÕúPDNWD� RODQ� ���� KHPúLUH�� HEH� YH� GRNWRU�
ROXúWXUPDNWDGÕU��dRFXN�LVWLVPDUÕ�LOH�NDUúÕODúPD�LKWLPDOL�J|]�
|Q�QH� DOÕQDUDN� VHoLOPLú� EX� EUDQúODUGD� J|UHY� DODQ� VD÷OÕN�
oDOÕúDQODUÕQÕQ� ���¶X� oDOÕúPD\D� J|Q�OO�� ROPD]NHQ�� ���¶L�
��������oDOÕúPD\D�NDWÕOPD\Õ�NDEXO�HWPLúWLU�
dDOÕúPD\D� GDLU� YHULOHU�� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� KD]ÕUODQDQ�
YH� WRSODP� ��� VRUXGDQ� ROXúDQ� ELU� DQNHW� LOH� HOGH� HGLOPLúWLU��
$QNHWLQ� LON� E|O�P�QGHNL� �� VRUX\X� NDWÕOÕPFÕODUÕQ� VRV\RGH-
PRJUDILN� |]HOOLNOHULQL� VDSWDPD\D� \|QHOLN� VRUXODU� ROXúWX��
UXUNHQ��DQNHWLQ�LNLQFL�E|O�P�QGH�VD÷OÕN�oDOÕúDQODUÕQÕQ�oRFXN�
LVWLVPDUÕQD�\DNODúÕPODUÕQÕ�GH÷HUOHQGLUHQ����VRUX�\HU�DOPÕúWÕU��
6RQ� RODUDN�dø0¶OHU� KDNNÕQGD� IDUNÕQGDOÕN� G�]H\OHULQL� |OoHQ�
ELOJLOHU� �� VRUX� LOH� VRUJXODQPÕúWÕU��9HUL� WRSODPD� DúDPDVÕQGD�
NDWÕOÕPÕ� DUWWÕUPDN� DPDFÕ\OD� LOJLOL� EUDQúODUÕQ� DNDGHPLN�
WRSODQWÕ� VDDWOHUL� VHoLOPLú�� D\UÕFD�PHVDL� YH� Q|EHW� VDDWOHULQGH�
VHUYLV�YH�SROLNOLQLNOHUH�JLGLOPHVL�SODQODQPÕúWÕU��%X�GR÷UXOWX-
GD�NDWÕOÕPFÕODUD�DQNHW�|QFHVL�JHUHNOL�ELOJLOHQGLUPH�\DSÕOPÕú�
YH� J|Q�OO�� KHU� ELU� NDWÕOÕPFÕQÕQ� V|]O�� RQDPÕ� DOÕQDUDN� DQNHW�
J|]OHP�DOWÕQGD�X\JXODQPÕúWÕU�
$UDúWÕUPDQÕQ�YHULOHUL�6366������SURJUDPÕ�NXOODQÕODUDN�GH÷HU-

OHQGLULOPLúWLU��$QODPOÕOÕN� GH÷HUOHQGLULOPHVLQGH�.L�NDUH� WHVWL�
NXOODQÕOPÕú� YH� LVWDWLVWLNVHO� DQODPOÕOÕN� G�]H\L� S������ NDEXO�
HGLOPLúWLU�
$UDúWÕUPD�LoLQ�6D÷OÕN�%DNDQOÕ÷Õ�øVWDQEXO�0HGHQL\HW�hQLYHU-
VLWHVL�*|]WHSH�(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVL�.OLQLN�$UDúWÕU-
PDODUÕ� (WLN� .XUXOX¶QGDQ� ����������� WDULKLQGH� RQD\�
DOÕQPÕúWÕU�� ������������ dDOÕúPD� SURWRNRO��� NXUXPXQ� LQVDQ�
DUDúWÕUPD� NRPLWHVL� WDUDIÕQGDQ� |QFHGHQ� RQD\ODQDQ� �����
+HOVLQNL� %LOGLUJHVL
QLQ� HWLN� NXUDOODUÕQD��$UDúWÕUPD� YH�<D\ÕQ�
(WL÷LQH� X\JXQ� ROXS�� oDOÕúPDQÕQ� \DSÕODFD÷Õ� LOJLOL� NXUXPGDQ�
JHUHNOL�L]LQOHU�DOÕQPÕúWÕU��

BULGULAR
dDOÕúPD\D� NDWÕODQ� ���� VD÷OÕN� oDOÕúDQÕQÕQ� \Dú� RUWDODPDVÕ�
����������� YH� �����¶Õ� �Q ����� NDGÕQGÕU�� .DWÕOÕPFÕODUÕQ�
�����¶Õ� �Q ����� KHPúLUH� YH� HEHOHUGHQ� ROXúPDNWDGÕU��
%UDQúODUD�YH�PHVOHN�JUXSODUÕQD�J|UH�NDWÕOÕP�\�]GHOHUL�
7DEOR�,¶GH�J|VWHULOPLúWLU��

Tablo I: $QDELOLP�'DOODUÕQD�*|UH�.DWÕOÕP�<�]GHOHUL�

$UDúWÕUPD\D� NDWÕODQ� VD÷OÕN� oDOÕúDQODUÕQÕQ� �����¶�� �Q �����
oRFXN�LKPDO�YH�LVWLVPDUÕ�LOH�NDUúÕODúPÕúWÕU��0HVOHN�KD\DWÕQÕQ�
LON� �� \ÕOÕQGD� oRFXN� LKPDO� YH� LVWLVPDUÕ� LOH� NDUúÕODúDQ�
NDWÕOÕPFÕODUÕQ� RUDQÕ� ������ �Q ���� LNHQ�� PHVOHNWH� JHoLULOHQ�
V�UH�DUWWÕNoD�LVWLVPDU�YDNDODUÕ�LOH�NDUúÕODúPD�RUDQODUÕ�DUWPDN-
WDGÕU� �S��������� øVWLVPDU� YH� LKPDOOH� NDUúÕODúPD� KHNLPOHUGH�
�������Q �����YH�KHPúLUH�HEHOHUGH��������Q ����¶GLU�YH�EX�
RUDQ�KHNLPOHUGH�LVWDWLVWLNVHO�RODUDN�GDKD�\�NVHN�WHVSLW�HGLO��
PLúWLU� �S��������� %UDQúODUD� J|UH� LVWLVPDUOD� NDUúÕODúPD�
RUDQODUÕ� DUDVÕQGD� LVH� DQODPOÕ� ELU� IDUN� EXOXQPDPÕúWÕU�
�S ��������7DEOR�,,��

Tablo II: 0HVOHN�*UXSODUÕQD�YH�$QDELOLP�'DOODUÕQD�*|UH�dRFXN�
�����������������øKPDO�LVWLVPDUÕ�LOH�.DUúÕODúPD�'XUXPX�

.DWÕOÕPFÕODUÕQ������¶���Q �����GDKD�|QFH�oRFXN�LKPDO�YH�
LVWLVPDUÕ\OD� LOJLOL� H÷LWLP� DOPÕúWÕU�� � %X� RUDQ� KHNLPOHU�
DUDVÕQGD������ �Q ����� LOH� KHPúLUH� YH� HEHOHUH� J|UH� GDKD�
\�NVHNWLU��S ��������
.DWÕOÕPFÕODUÕQ�����¶VL� �Q ���� oRFXN� LVWLVPDUÕQGDQ� ú�SKHOH-
QLOPHVL� JHUHNHQ� GXUXPODUOD� LOJLOL� \HWHUOL� ELOJL\H� VDKLS�
ROPDGÕ÷ÕQÕ� EHOLUWPLúWLU�� %XQXQOD� ELUOLNWH�����¶L� �Q �����
NHQGLOHULQL�NÕVPHQ�\D�GD�WDPDPHQ�EX�NRQXGD�\HWHUOL�J|UPHN-
WHGLU��7DEOR�,,,��
<DSÕODQ� GH÷HUOHQGLUPHGH� GRNWRUODU� DUDVÕQGD� NÕVPHQ� \D� GD�
WDPDPHQ�\HWHUOL�ELOJL\H�VDKLS�ROPD��������Q �����LOH�GL÷HU�
PHVOHN�JUXSODUÕQD�J|UH�GDKD�\�NVHNWLU��S ��������

Tablo III: 0HVOHN�*UXSODUÕQD�*|UH�dRFXN�øVWLVPDUÕQD�<DNODúÕPD�<|QHOLN���������
������������������gQHUPHOHUH�9HULOHQ�<DQÕWODU�

.DWÕOÕPFÕODUÕQ� �����¶�� �Q ����� oRFXN� LVWLVPDUÕQGDQ�
ú�SKHOHQGLNWHQ� VRQUDNL� V�UHoWH� NDUúÕODúDFD÷Õ� \DVDO� G�]HQ��

OHPHOHU� KDNNÕQGD� ELOJL� VDKLEL� ROPDGÕNODUÕQÕ� EHOLUWLUNHQ��
KHPúLUH�YH�HEHOHUGH�EX�RUDQ��������Q ����LOH�GRNWRUODUD�J|UH�
GDKD� \�NVHNWLU� �S�������� �7DEOR� ,,,���$\QÕ� VRUX\D� NÕVPHQ�
YH\D� WDPDPHQ� ELOJL� VDKLEL� ROGX÷XQX� G�ú�QHQ� GRNWRUODUÕQ�
RUDQÕ� �����¶W�U� �Q ����� YH� EXQODUÕQ� \DOQÕ]FD� �����¶��
�Q ���� oRFX÷D� FLQVHO� LVWLVPDUGDQ� ú�SKHOHQGL÷LQGH� LOJLOL�
EUDQúODUGDQ� \DUGÕP� DODUDN� NHVLQ� WDQÕ� NR\PD\D� oDOÕúPD\D-
FD÷ÕQÕ� EHOLUWPLúWLU�������¶L� �Q ���� LVH� LVWLVPDUGDQ� ú�SKHOH-
QLOHQ�ROJXODUÕ�NHVLQ�NDQÕW�ROPDNVÕ]ÕQ�ELOGLUPHVL�GXUXPXQGD�
JHUL\H� G|Q�N� \DSWÕUÕPOD� NDUúÕODúPD\DFD÷ÕQÕ� G�ú�QG�÷�Q��
EHOLUWPLúWLU�
.DWÕOÕPFÕODUÕQ� �����¶Õ� �Q ����� GDKD� |QFH� µdRFXN� ø]OHP�
0HUNH]OHULQL¶� GX\GXNODUÕQÕ� EHOLUWPLúWLU�� 'RNWRUODUGD� ������
RODQ�EX�RUDQ��KHPúLUH�YH�HEHOHUH�J|UH���������GDKD�\�NVHNWLU�
�S �������� dRFXN� ø]OHP� 0HUNH]OHULQL� GDKD� |QFH� GX\PD�
GXUXPX�EUDQúODUD�J|UH� LQFHOHQGL÷LQGH�������� �Q ��� LOH�DLOH�
KHNLPOL÷L�oDOÕúDQODUÕ�HQ�G�ú�N�RUDQD�VDKLSNHQ�oRFXN�YH�HUJHQ�
UXK� VD÷OÕ÷Õ� YH� KDVWDOÕNODUÕ� oDOÕúDQODUÕ� ����� �Q ��� LOH� HQ�
\�NVHN� RUDQD� VDKLSWLU�� dRFXN� LKPDO� YH� LVWLVPDUÕ� LOH� LOJLOL�
H÷LWLP�DODQODUGD�dRFXN�ø]OHP�0HUNH]OHULQL�GDKD�|QFH�GX\PD�
RUDQÕ� ������ �Q ����� H÷LWLP� DOPD\DQODUGD� LVH� �����
�Q ���¶W�U��S��������
 
dRFXN�ø]OHP�0HUNH]OHULQL�GDKD�|QFHGHQ�GX\GX÷XQX�EHOLUWHQ�
VD÷OÕN� oDOÕúDQODUÕQÕQ� �����¶�� �Q ���� EX� NXUXPXQ� NXUXOXú�
DPDFÕ�YH�LúOH\LúL�KDNNÕQGD�ELOJL�VDKLELGLU��7DEOR�,9���
dRFXN�ø]OHP�0HUNH]OHULQL�GDKD�|QFH�GX\GX÷XQX�EHOLUWHQ�����
VD÷OÕN�oDOÕúDQÕQÕQ������¶VÕ��Q ������oRFX÷D�\|QHOLN�LVWLVPDU-
GDQ�ú�SKHOHQGL÷L� WDNGLUGH�����\D�GD�����KDWODUÕQÕ�DUD\DUDN�
ELOGLULPL� \DSPDVÕ� JHUHNWL÷LQL� G�ú�QPHNWHGLU�� $\UÕFD� ������
oDOÕúDQÕQ� �����¶�� �Q ����� LVH� dø0¶OHULQ�� FLQVHO� LVWLVPDUD�
X÷UDPÕú�oRFXNODUÕQ�DGOL�YH�WÕEEL�LúOHPOHULQL��WHN�PHUNH]GH�YH�
WHN�VHIHUGH�JHUoHNOHúWLULOPHVLQL� WHPLQ�HWPHVLQLQ��oRFXNODUÕQ�
LNLQFLO� |UVHOHQPHVLQL� DVJDUL\H� LQGLUPHGH� ID\GDOÕ� RODFD÷Õ�
G�ú�QFHVLQH�NDWÕOPDNWDGÕUODU��7DEOR�,9��

Tablo IV: 0HVOHN�*UXSODUÕQD�*|UH�dRFXN� ø]OHP�0HUNH]OHUL� YH� øVWLVPDUD�
<DNODúÕPD�<|QHOLN�gQHUPHOHUH�9HULOHQ�<DQÕWODU�

dø0¶OHUL�GX\GX÷XQX�EHOLUWHQ�����VD÷OÕN�oDOÕúDQÕQÕQ�\DOQÕ]FD�
����¶VL��Q ���dø0¶OHU�KDNNÕQGD�VD÷OÕN�SHUVRQHOOHULQH�\HWHUOL�
WDQÕWÕPÕQ� \DSÕOGÕ÷Õ� G�ú�QFHVLQH� NDWÕOPDNWD� LNHQ� �����¶VL�
�Q ����� NDWÕOPDGÕ÷ÕQÕ� LIDGH� HWPLúWLU� �7DEOR� ,9���
.DWÕOÕPFÕODUÕQ������¶L� VD÷OÕN�SHUVRQHOLQH�oRFXN� LVWLVPDUÕQD�
\DNODúÕP� NRQXVXQGD� H÷LWLP� YHULOPHVLQLQ� JHUHNOL� ROGX÷XQX�
EHOLUWPLúWLU�

<):<1̪5)
%X� DUDúWÕUPD� dRFXN� ø]OHP� 0HUNH]OHUL� KDNNÕQGD� VD÷OÕN�
KL]PHWL� VD÷OD\ÕFÕODUÕQÕQ� IDUNÕQGDOÕN� G�]H\OHULQL� GH÷HU-
OHQGLUPHN� �]HUH� �o�QF�� EDVDPDN� ELU� KDVWDQHQLQ� VD÷OÕN�
oDOÕúDQODUÕ� �]HULQGH� \DSÕOPÕúWÕU��$UDúWÕUPD� EXOJXODUÕQD� J|UH�
����VD÷OÕN�oDOÕúDQÕQÕQ��������Q ����¶��oDOÕúPD�KD\DWODUÕQGD�
LVWLVPDU� YH� LKPDO� ROJX� YH\D� ú�SKHVL� LOH� NDUúÕODúPÕúWÕU��
+HPúLUH�YH�HEHOHUGH�EX�RUDQ�������LNHQ��GRNWRUODU�DUDVÕQGD�
������EXOXQPXúWXU�� øVWDQEXO¶GD�$QD�dRFXN�6D÷OÕ÷Õ�YH�$LOH�
3ODQODPDVÕ�0HUNH]OHULQGH� \DSÕODQ� ELU� oDOÕúPDGD�� GRNWRU� YH�
KHPúLUHOHULQ�oRFXN�LVWLVPDUÕ�YH�LKPDOL�ROJXVX\OD�NDUúÕODúPD�
RUDQODUÕ�KHPúLUHOHUGH��������GRNWRUODUGD�LVH������¶GLU�������
$QNDUD�LO�PHUNH]LQGH�EXOXQDQ��QLYHUVLWH�YH�H÷LWLP�DUDúWÕUPD�
KDVWDQHOHULQGH� \DSÕODQ� ELU� oDOÕúPDGD�� oRFXN� X]PDQODUÕQÕQ�
���¶VL�� oRFXN� DVLVWDQODUÕQÕQ� �����¶L�� SUDWLV\HQ� KHNLPOHULQ�
�����¶L�oRFXN�LVWLVPDUÕ�YH�LKPDOL�ROJXVX\OD�NDUúÕODúWÕNODUÕQÕ�
ELOGLULOLUNHQ�� \XUWGÕúÕQGD� ELULQFL� EDVDPDN� VD÷OÕN� KL]PHWL�
VD÷OD\ÕFÕODUÕQGD� \DSÕODQ� ELU� EDúND� oDOÕúPDGD� LVH� EX� RUDQ�
�����¶W�U���������hONHPL]GH�LVWLVPDU�PD÷GXUX�oRFXNODUÕQ�LON�

EDúYXUXODUÕ� GDKD� oRN� LOHUL� EDVDPDN� VD÷OÕN� KL]PHWL� YHUHQ�
NXUXPODUD�ROPDNWDGÕU��$\UÕFD� VRQ�\ÕOODUGD�EX�NRQXGD�JHUHN�
WRSOXPVDO� JHUHNVH� VD÷OÕN� SHUVRQHOOHUL� RODUDN� IDUNÕQGDOÕ÷ÕQ�
DUWPÕú�ROPDVÕ�VD\ÕVDO�RODUDN�DUWÕúÕ�DoÕNOD\DELOPHNWHGLU�

dRFXN�LVWLVPDUÕ�H÷LWLPL��LVWLVPDUD�X÷UDPÕú�oRFX÷D�\DNODúÕP-
GDQ� ELOGLULPLQH� NDGDU� RODQ� E�W�Q� V�UHFL� HWNLOH\HELOHFHN�
|QHPOL� ELU� HWPHQGLU�� %X� oDOÕúPDGD� NDWÕOÕPFÕODUÕQ� �����¶��
GDKD� |QFH� oRFXN� LKPDO� YH� LVWLVPDUÕ\OD� LOJLOL� H÷LWLP� DOPÕú�
ROGX÷XQX�EHOLUWPLúWLU��hONHPL]GH�ELU�GHYOHW�KDVWDQHVL�VD÷OÕN�
oDOÕúDQODUÕQGD� EHQ]HU� ELU� oDOÕúPDGD� NDWÕOÕPFÕODUÕQ� �����¶L�
OLVDQV�|÷UHQLPL�VÕUDVÕQGD�oRFXN�LVWLVPDU�YH�LKPDOL�NRQXVXQGD�
H÷LWLP� DOPDGÕ÷ÕQÕ�� OLVDQV� |÷UHQLPLQGH� LVWLVPDU� NRQXVXQGD�
H÷LWLP�DOGÕ÷ÕQÕ�EHOLUWHQ�NDWÕOÕPFÕODUÕQ������¶VL�LVH�H÷LWLPOHUL-
QLQ�\HWHUOL�ROPDGÕ÷ÕQÕ�LIDGH�HWPLúWLU�������-DSRQ\D¶GD�EHQ]HU�
ELU�oDOÕúPDGD�LVH��H÷LWLP�DOGÕ÷ÕQÕ�EHOLUWHQOHULQ�RUDQÕ�������LOH�
VÕQÕUOÕ�NDOPÕúWÕU�������%DúND�ELU�oDOÕúPDGD�LVH�GRNWRU�H÷LWLPL-
QLQ�oRFXN�LVWLVPDUÕ�YDNDODUÕQGD�UDSRU�HWPH�RUDQODUÕQÕ�ROXPOX�
\|QGH� HWNLOHGL÷L� J|VWHULOPLúWLU� ������ %X� GXUXP� oRFXN�
LVWLVPDUÕQD�\|QHOLN�YHULOHFHN�H÷LWLPLQ�|QHPLQL�GH�GHVWHNOHU�
QLWHOLNWHGLU��dDOÕúPDGD� NDWÕOÕPFÕODUÕQ����¶ÕQD� \DNÕQÕ� oRFXN�
LVWLVPDUÕQGDQ� ú�SKHOHQLOPHVL� JHUHNHQ� GXUXPODU� KDNNÕQGD�
NHQGLOHULQL�NÕVPHQ�\D�GD�WDPDPHQ�\HWHUOL�J|UVHOHU�GH�G|UWWH�
ELUH� \DNÕQÕ� oRFXN� LVWLVPDUÕQGDQ� ú�SKHOHQGLNWHQ� VRQUDNL�
V�UHoWH� NDUúÕODúDFD÷Õ� \DVDO� G�]HQOHPHOHU� KDNNÕQGD� ELOJL�
VDKLEL� ROPDGÕ÷ÕQÕ� EHOLUWPLúWLU�� %HQ]HU� ELU� oDOÕúPDGD��
NDWÕOÕPFÕODUÕQ������¶L� LVWLVPDU�YH� LKPDO�YDNDODUÕQÕ� WDQÕPDN�
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ABSTRACT 
Objective: 
,W�LV�DLPHG�WR�HYDOXDWH�WKH�DZDUHQHVV�RI�KHDOWK�SURIHVVLRQDOV��
ZKR�SOD\�D�FULWLFDO�UROH�LQ�UHSRUWLQJ�WKH�IUHTXHQWO\�VHHQ�FDVHV�
RI�FKLOG�DEXVH� WRGD\��DERXW� WKHLU� DSSURDFKHV� WR�FKLOG�DEXVH�
DQG�FKLOG�PRQLWRULQJ�FHQWHUV�

Material and Method: 
7KLV�GHVFULSWLYH�VWXG\�ZDV�FRQGXFWHG�EHWZHHQ������-DQXDU\�
������ 7KH� UHVHDUFK� SRSXODWLRQ� ZDV� ���� QXUVHV�� PLGZLYHV��
DQG�GRFWRUV�ZRUNLQJ�LQ�WKH�HPHUJHQF\��IDPLO\�SUDFWLFH��FKLOG�
DQG�DGROHVFHQW�SV\FKLDWU\��SHGLDWULFV��SHGLDWULF�VXUJHU\��J\QH-
FRORJ\� DQG� REVWHWULFV�� DQG� RUWKRSHGLFV� GHSDUWPHQWV� RI� D�
XQLYHUVLW\�KRVSLWDO��7KH����LWHP�TXHVWLRQQDLUH�FUHDWHG�E\�WKH�
UHVHDUFKHUV�ZDV�DSSOLHG�WR�WKH�SDUWLFLSDQWV�XQGHU�REVHUYDWLRQ�

Results: 
7KH� SDUWLFLSDWLRQ� UDWH� LQ� WKH� UHVHDUFK� ZDV� ������ �Q ������
:KLOH�������RI�WKH�KHDOWK�SURIHVVLRQDOV��Q �����VWDWHG�WKDW�
WKH\�GLG�QRW�KDYH�LQIRUPDWLRQ�DERXW�WKH�OHJDO�UHJXODWLRQV�WKH\�
ZRXOG�HQFRXQWHU� LQ� WKH�SHULRG�DIWHU�VXVSHFWLQJ�FKLOG�DEXVH��
RQO\��������Q �����KDG�KHDUG�RI�
&KLOG�0RQLWRULQJ�&HQWHUV
�
EHIRUH��,W�ZDV�GHWHUPLQHG�WKDW��������Q ����RI�WKHVH�KHDOWK�
SURIHVVLRQDOV� KDG� LQIRUPDWLRQ� DERXW� WKH� HVWDEOLVKPHQW�
SXUSRVH�DQG�IXQFWLRQLQJ�RI�FKLOG�PRQLWRULQJ�FHQWHUV�

Conclusion: 
7KH�VWXG\�UHVXOWV� UHYHDOHG� WKDW�KHDOWK�SURIHVVLRQDOV
�NQRZO-
HGJH�OHYHO�DERXW�WKH�DSSURDFK�WR�FKLOG�DEXVH�DQG�WKH�VXEVH-
TXHQW� OHJDO� SURFHVV�ZDV� LQVXIILFLHQW��$OO� KHDOWKFDUH� SURIHV-
VLRQDOV�VKRXOG�EH�HGXFDWHG�RQ�OHJDO�UHVSRQVLELOLWLHV��SULRULWL]-
LQJ� WKH� UHOHYDQW� EUDQFKHV�� DQG� FKLOG� PRQLWRULQJ� FHQWHUV�
VKRXOG� EH� SURPRWHG� LQ� RUGHU� WR� HOLPLQDWH� WKH� SUREOHPV�
HQFRXQWHUHG� GXULQJ� WKH� UHSRUWLQJ� SURFHVV� DQG� WR� SUHYHQW�
VHFRQGDU\� WUDXPD�� DQG� VXVSLFLRXV� DEXVH� FDVHV� VKRXOG� EH�
GLUHFWHG�WR�WKHVH�FHQWHUV�
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ELOPHPHOHUL�JHOPHNWHGLU������
7�UNL\H¶GH� ����¶OL� \ÕOODUGDQ� LWLEDUHQ� oRFXN� LVWLVPDUÕ� YH�
LKPDOL�LOH�LOJLOL�IDUNÕQGDOÕ÷ÕQ�DUWPD\D�EDúODPDVÕ�LOH�EX�DODQGD�
PXOWLGLVLSOLQHU�oDOÕúPDQÕQ�JHUHNOLOL÷L�DQODúÕOPÕú�YH�EX�DPDoOD�
LON�dRFXN�.RUXPD�%LULPL������\ÕOÕQGD�ø]PLU�'U��%HKoHW�8]�
dRFXN� +DVWDQHVLQGH� NXUXOPXúWXU� ������� 6RQUDNL� \ÕOODUGDQ�
LWLEDUHQ� LVH� GDKD� oRN� �QLYHUVLWH� KDVWDQHOHUL� E�Q\HVLQGHNL�
oRFXN� NRUXPD� ELULPOHULQLQ� oDOÕúPDODUÕ� \HU� DOPÕúWÕU� ���������
$QFDN� |]HOOLNOH� FLQVHO� LVWLVPDUD� X÷UD\DQ� oRFXNODU� EDúWD�
ROPDN��]HUH�PD÷GXU�oRFXNODUÕQ�LNLQFLO�|UVHOHQPHVLQL�DVJDUL-
\H�LQGLUPHN��DGOL�YH�WÕEEL�LúOHPOHULQ�EX�DODQGD�H÷LWLPOL�NLúL��
OHUGHQ�ROXúDQ�ELU�PHUNH]GH�WHN�VHIHUGH�\DSÕOPDVÕQÕ�VD÷ODPDN�
�]HUH�6D÷OÕN�%DNDQOÕ÷Õ¶QD�ED÷OÕ�KDVWDQHOHU���NXUXPODU�E�Q\H-
VLQGH� dRFXN� ø]OHP�0HUNH]OHULQLQ� �dø0�� NXUXOPDVÕ� X\JXQ�
J|U�OP�úW�U������
%X�oDOÕúPD�LOH��øVWDQEXO¶GD�ELU��QLYHUVLWH�KDVWDQHVLQGH�oDOÕúDQ�
VD÷OÕN� oDOÕúDQODUÕQÕQ� oRFXN� LVWLVPDUÕQD� \DNODúÕPODUÕQÕ� YH�
dø0¶OHU� KDNNÕQGDNL� IDUNÕQGDOÕN� G�]H\OHULQL� GH÷HUOHQGLUPHN�
DPDoODQPÕúWÕU�

GEREÇ ve YÖNTEMLER
7DQÕPOD\ÕFÕ�WLSWHNL�EX�DUDúWÕUPD��2FDN������WDULKLQGH�øVWDQ-
EXO¶GD� ELU� �QLYHUVLWH� KDVWDQHVLQGH�� E|OJHGHNL� LON� dø0¶LQ�
DoÕOÕú�WDULKL�LOH�Hú�]DPDQOÕ�RODUDN�\�U�W�OP�úW�U��$UDúWÕUPDQÕQ�
HYUHQLQL� KDVWDQHQLQ�� DFLO� VHUYLV�� DLOH� KHNLPOL÷L�� oRFXN� YH�
HUJHQ�UXK�VD÷OÕ÷Õ�YH�KDVWDOÕNODUÕ��oRFXN�VD÷OÕ÷Õ�YH�KDVWDOÕNODUÕ��
oRFXN� FHUUDKLVL�� NDGÕQ� KDVWDOÕNODUÕ� YH� GR÷XP� LOH� RUWRSHGL�
E|O�POHULQGH� oDOÕúPDNWD� RODQ� ���� KHPúLUH�� HEH� YH� GRNWRU�
ROXúWXUPDNWDGÕU��dRFXN�LVWLVPDUÕ�LOH�NDUúÕODúPD�LKWLPDOL�J|]�
|Q�QH� DOÕQDUDN� VHoLOPLú� EX� EUDQúODUGD� J|UHY� DODQ� VD÷OÕN�
oDOÕúDQODUÕQÕQ� ���¶X� oDOÕúPD\D� J|Q�OO�� ROPD]NHQ�� ���¶L�
��������oDOÕúPD\D�NDWÕOPD\Õ�NDEXO�HWPLúWLU�
dDOÕúPD\D� GDLU� YHULOHU�� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� KD]ÕUODQDQ�
YH� WRSODP� ��� VRUXGDQ� ROXúDQ� ELU� DQNHW� LOH� HOGH� HGLOPLúWLU��
$QNHWLQ� LON� E|O�P�QGHNL� �� VRUX\X� NDWÕOÕPFÕODUÕQ� VRV\RGH-
PRJUDILN� |]HOOLNOHULQL� VDSWDPD\D� \|QHOLN� VRUXODU� ROXúWX��
UXUNHQ��DQNHWLQ�LNLQFL�E|O�P�QGH�VD÷OÕN�oDOÕúDQODUÕQÕQ�oRFXN�
LVWLVPDUÕQD�\DNODúÕPODUÕQÕ�GH÷HUOHQGLUHQ����VRUX�\HU�DOPÕúWÕU��
6RQ� RODUDN�dø0¶OHU� KDNNÕQGD� IDUNÕQGDOÕN� G�]H\OHULQL� |OoHQ�
ELOJLOHU� �� VRUX� LOH� VRUJXODQPÕúWÕU��9HUL� WRSODPD� DúDPDVÕQGD�
NDWÕOÕPÕ� DUWWÕUPDN� DPDFÕ\OD� LOJLOL� EUDQúODUÕQ� DNDGHPLN�
WRSODQWÕ� VDDWOHUL� VHoLOPLú�� D\UÕFD�PHVDL� YH� Q|EHW� VDDWOHULQGH�
VHUYLV�YH�SROLNOLQLNOHUH�JLGLOPHVL�SODQODQPÕúWÕU��%X�GR÷UXOWX-
GD�NDWÕOÕPFÕODUD�DQNHW�|QFHVL�JHUHNOL�ELOJLOHQGLUPH�\DSÕOPÕú�
YH� J|Q�OO�� KHU� ELU� NDWÕOÕPFÕQÕQ� V|]O�� RQDPÕ� DOÕQDUDN� DQNHW�
J|]OHP�DOWÕQGD�X\JXODQPÕúWÕU�
$UDúWÕUPDQÕQ�YHULOHUL�6366������SURJUDPÕ�NXOODQÕODUDN�GH÷HU-

OHQGLULOPLúWLU��$QODPOÕOÕN� GH÷HUOHQGLULOPHVLQGH�.L�NDUH� WHVWL�
NXOODQÕOPÕú� YH� LVWDWLVWLNVHO� DQODPOÕOÕN� G�]H\L� S������ NDEXO�
HGLOPLúWLU�
$UDúWÕUPD�LoLQ�6D÷OÕN�%DNDQOÕ÷Õ�øVWDQEXO�0HGHQL\HW�hQLYHU-
VLWHVL�*|]WHSH�(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVL�.OLQLN�$UDúWÕU-
PDODUÕ� (WLN� .XUXOX¶QGDQ� ����������� WDULKLQGH� RQD\�
DOÕQPÕúWÕU�� ������������ dDOÕúPD� SURWRNRO��� NXUXPXQ� LQVDQ�
DUDúWÕUPD� NRPLWHVL� WDUDIÕQGDQ� |QFHGHQ� RQD\ODQDQ� �����
+HOVLQNL� %LOGLUJHVL
QLQ� HWLN� NXUDOODUÕQD��$UDúWÕUPD� YH�<D\ÕQ�
(WL÷LQH� X\JXQ� ROXS�� oDOÕúPDQÕQ� \DSÕODFD÷Õ� LOJLOL� NXUXPGDQ�
JHUHNOL�L]LQOHU�DOÕQPÕúWÕU��

BULGULAR
dDOÕúPD\D� NDWÕODQ� ���� VD÷OÕN� oDOÕúDQÕQÕQ� \Dú� RUWDODPDVÕ�
����������� YH� �����¶Õ� �Q ����� NDGÕQGÕU�� .DWÕOÕPFÕODUÕQ�
�����¶Õ� �Q ����� KHPúLUH� YH� HEHOHUGHQ� ROXúPDNWDGÕU��
%UDQúODUD�YH�PHVOHN�JUXSODUÕQD�J|UH�NDWÕOÕP�\�]GHOHUL�
7DEOR�,¶GH�J|VWHULOPLúWLU��

Tablo I: $QDELOLP�'DOODUÕQD�*|UH�.DWÕOÕP�<�]GHOHUL�

$UDúWÕUPD\D� NDWÕODQ� VD÷OÕN� oDOÕúDQODUÕQÕQ� �����¶�� �Q �����
oRFXN�LKPDO�YH�LVWLVPDUÕ�LOH�NDUúÕODúPÕúWÕU��0HVOHN�KD\DWÕQÕQ�
LON� �� \ÕOÕQGD� oRFXN� LKPDO� YH� LVWLVPDUÕ� LOH� NDUúÕODúDQ�
NDWÕOÕPFÕODUÕQ� RUDQÕ� ������ �Q ���� LNHQ�� PHVOHNWH� JHoLULOHQ�
V�UH�DUWWÕNoD�LVWLVPDU�YDNDODUÕ�LOH�NDUúÕODúPD�RUDQODUÕ�DUWPDN-
WDGÕU� �S��������� øVWLVPDU� YH� LKPDOOH� NDUúÕODúPD� KHNLPOHUGH�
�������Q �����YH�KHPúLUH�HEHOHUGH��������Q ����¶GLU�YH�EX�
RUDQ�KHNLPOHUGH�LVWDWLVWLNVHO�RODUDN�GDKD�\�NVHN�WHVSLW�HGLO��
PLúWLU� �S��������� %UDQúODUD� J|UH� LVWLVPDUOD� NDUúÕODúPD�
RUDQODUÕ� DUDVÕQGD� LVH� DQODPOÕ� ELU� IDUN� EXOXQPDPÕúWÕU�
�S ��������7DEOR�,,��

Tablo II: 0HVOHN�*UXSODUÕQD�YH�$QDELOLP�'DOODUÕQD�*|UH�dRFXN�
�����������������øKPDO�LVWLVPDUÕ�LOH�.DUúÕODúPD�'XUXPX�

.DWÕOÕPFÕODUÕQ������¶���Q �����GDKD�|QFH�oRFXN�LKPDO�YH�
LVWLVPDUÕ\OD� LOJLOL� H÷LWLP� DOPÕúWÕU�� � %X� RUDQ� KHNLPOHU�
DUDVÕQGD������ �Q ����� LOH� KHPúLUH� YH� HEHOHUH� J|UH� GDKD�
\�NVHNWLU��S ��������
.DWÕOÕPFÕODUÕQ�����¶VL� �Q ���� oRFXN� LVWLVPDUÕQGDQ� ú�SKHOH-
QLOPHVL� JHUHNHQ� GXUXPODUOD� LOJLOL� \HWHUOL� ELOJL\H� VDKLS�
ROPDGÕ÷ÕQÕ� EHOLUWPLúWLU�� %XQXQOD� ELUOLNWH�����¶L� �Q �����
NHQGLOHULQL�NÕVPHQ�\D�GD�WDPDPHQ�EX�NRQXGD�\HWHUOL�J|UPHN-
WHGLU��7DEOR�,,,��
<DSÕODQ� GH÷HUOHQGLUPHGH� GRNWRUODU� DUDVÕQGD� NÕVPHQ� \D� GD�
WDPDPHQ�\HWHUOL�ELOJL\H�VDKLS�ROPD��������Q �����LOH�GL÷HU�
PHVOHN�JUXSODUÕQD�J|UH�GDKD�\�NVHNWLU��S ��������

Tablo III: 0HVOHN�*UXSODUÕQD�*|UH�dRFXN�øVWLVPDUÕQD�<DNODúÕPD�<|QHOLN���������
������������������gQHUPHOHUH�9HULOHQ�<DQÕWODU�

.DWÕOÕPFÕODUÕQ� �����¶�� �Q ����� oRFXN� LVWLVPDUÕQGDQ�
ú�SKHOHQGLNWHQ� VRQUDNL� V�UHoWH� NDUúÕODúDFD÷Õ� \DVDO� G�]HQ��

OHPHOHU� KDNNÕQGD� ELOJL� VDKLEL� ROPDGÕNODUÕQÕ� EHOLUWLUNHQ��
KHPúLUH�YH�HEHOHUGH�EX�RUDQ��������Q ����LOH�GRNWRUODUD�J|UH�
GDKD� \�NVHNWLU� �S�������� �7DEOR� ,,,���$\QÕ� VRUX\D� NÕVPHQ�
YH\D� WDPDPHQ� ELOJL� VDKLEL� ROGX÷XQX� G�ú�QHQ� GRNWRUODUÕQ�
RUDQÕ� �����¶W�U� �Q ����� YH� EXQODUÕQ� \DOQÕ]FD� �����¶��
�Q ���� oRFX÷D� FLQVHO� LVWLVPDUGDQ� ú�SKHOHQGL÷LQGH� LOJLOL�
EUDQúODUGDQ� \DUGÕP� DODUDN� NHVLQ� WDQÕ� NR\PD\D� oDOÕúPD\D-
FD÷ÕQÕ� EHOLUWPLúWLU�������¶L� �Q ���� LVH� LVWLVPDUGDQ� ú�SKHOH-
QLOHQ�ROJXODUÕ�NHVLQ�NDQÕW�ROPDNVÕ]ÕQ�ELOGLUPHVL�GXUXPXQGD�
JHUL\H� G|Q�N� \DSWÕUÕPOD� NDUúÕODúPD\DFD÷ÕQÕ� G�ú�QG�÷�Q��
EHOLUWPLúWLU�
.DWÕOÕPFÕODUÕQ� �����¶Õ� �Q ����� GDKD� |QFH� µdRFXN� ø]OHP�
0HUNH]OHULQL¶� GX\GXNODUÕQÕ� EHOLUWPLúWLU�� 'RNWRUODUGD� ������
RODQ�EX�RUDQ��KHPúLUH�YH�HEHOHUH�J|UH���������GDKD�\�NVHNWLU�
�S �������� dRFXN� ø]OHP� 0HUNH]OHULQL� GDKD� |QFH� GX\PD�
GXUXPX�EUDQúODUD�J|UH� LQFHOHQGL÷LQGH�������� �Q ��� LOH�DLOH�
KHNLPOL÷L�oDOÕúDQODUÕ�HQ�G�ú�N�RUDQD�VDKLSNHQ�oRFXN�YH�HUJHQ�
UXK� VD÷OÕ÷Õ� YH� KDVWDOÕNODUÕ� oDOÕúDQODUÕ� ����� �Q ��� LOH� HQ�
\�NVHN� RUDQD� VDKLSWLU�� dRFXN� LKPDO� YH� LVWLVPDUÕ� LOH� LOJLOL�
H÷LWLP�DODQODUGD�dRFXN�ø]OHP�0HUNH]OHULQL�GDKD�|QFH�GX\PD�
RUDQÕ� ������ �Q ����� H÷LWLP� DOPD\DQODUGD� LVH� �����
�Q ���¶W�U��S��������
 
dRFXN�ø]OHP�0HUNH]OHULQL�GDKD�|QFHGHQ�GX\GX÷XQX�EHOLUWHQ�
VD÷OÕN� oDOÕúDQODUÕQÕQ� �����¶�� �Q ���� EX� NXUXPXQ� NXUXOXú�
DPDFÕ�YH�LúOH\LúL�KDNNÕQGD�ELOJL�VDKLELGLU��7DEOR�,9���
dRFXN�ø]OHP�0HUNH]OHULQL�GDKD�|QFH�GX\GX÷XQX�EHOLUWHQ�����
VD÷OÕN�oDOÕúDQÕQÕQ������¶VÕ��Q ������oRFX÷D�\|QHOLN�LVWLVPDU-
GDQ�ú�SKHOHQGL÷L� WDNGLUGH�����\D�GD�����KDWODUÕQÕ�DUD\DUDN�
ELOGLULPL� \DSPDVÕ� JHUHNWL÷LQL� G�ú�QPHNWHGLU�� $\UÕFD� ������
oDOÕúDQÕQ� �����¶�� �Q ����� LVH� dø0¶OHULQ�� FLQVHO� LVWLVPDUD�
X÷UDPÕú�oRFXNODUÕQ�DGOL�YH�WÕEEL�LúOHPOHULQL��WHN�PHUNH]GH�YH�
WHN�VHIHUGH�JHUoHNOHúWLULOPHVLQL� WHPLQ�HWPHVLQLQ��oRFXNODUÕQ�
LNLQFLO� |UVHOHQPHVLQL� DVJDUL\H� LQGLUPHGH� ID\GDOÕ� RODFD÷Õ�
G�ú�QFHVLQH�NDWÕOPDNWDGÕUODU��7DEOR�,9��

Tablo IV: 0HVOHN�*UXSODUÕQD�*|UH�dRFXN� ø]OHP�0HUNH]OHUL� YH� øVWLVPDUD�
<DNODúÕPD�<|QHOLN�gQHUPHOHUH�9HULOHQ�<DQÕWODU�

dø0¶OHUL�GX\GX÷XQX�EHOLUWHQ�����VD÷OÕN�oDOÕúDQÕQÕQ�\DOQÕ]FD�
����¶VL��Q ���dø0¶OHU�KDNNÕQGD�VD÷OÕN�SHUVRQHOOHULQH�\HWHUOL�
WDQÕWÕPÕQ� \DSÕOGÕ÷Õ� G�ú�QFHVLQH� NDWÕOPDNWD� LNHQ� �����¶VL�
�Q ����� NDWÕOPDGÕ÷ÕQÕ� LIDGH� HWPLúWLU� �7DEOR� ,9���
.DWÕOÕPFÕODUÕQ������¶L� VD÷OÕN�SHUVRQHOLQH�oRFXN� LVWLVPDUÕQD�
\DNODúÕP� NRQXVXQGD� H÷LWLP� YHULOPHVLQLQ� JHUHNOL� ROGX÷XQX�
EHOLUWPLúWLU�

<):<1̪5)
%X� DUDúWÕUPD� dRFXN� ø]OHP� 0HUNH]OHUL� KDNNÕQGD� VD÷OÕN�
KL]PHWL� VD÷OD\ÕFÕODUÕQÕQ� IDUNÕQGDOÕN� G�]H\OHULQL� GH÷HU-
OHQGLUPHN� �]HUH� �o�QF�� EDVDPDN� ELU� KDVWDQHQLQ� VD÷OÕN�
oDOÕúDQODUÕ� �]HULQGH� \DSÕOPÕúWÕU��$UDúWÕUPD� EXOJXODUÕQD� J|UH�
����VD÷OÕN�oDOÕúDQÕQÕQ��������Q ����¶��oDOÕúPD�KD\DWODUÕQGD�
LVWLVPDU� YH� LKPDO� ROJX� YH\D� ú�SKHVL� LOH� NDUúÕODúPÕúWÕU��
+HPúLUH�YH�HEHOHUGH�EX�RUDQ�������LNHQ��GRNWRUODU�DUDVÕQGD�
������EXOXQPXúWXU�� øVWDQEXO¶GD�$QD�dRFXN�6D÷OÕ÷Õ�YH�$LOH�
3ODQODPDVÕ�0HUNH]OHULQGH� \DSÕODQ� ELU� oDOÕúPDGD�� GRNWRU� YH�
KHPúLUHOHULQ�oRFXN�LVWLVPDUÕ�YH�LKPDOL�ROJXVX\OD�NDUúÕODúPD�
RUDQODUÕ�KHPúLUHOHUGH��������GRNWRUODUGD�LVH������¶GLU�������
$QNDUD�LO�PHUNH]LQGH�EXOXQDQ��QLYHUVLWH�YH�H÷LWLP�DUDúWÕUPD�
KDVWDQHOHULQGH� \DSÕODQ� ELU� oDOÕúPDGD�� oRFXN� X]PDQODUÕQÕQ�
���¶VL�� oRFXN� DVLVWDQODUÕQÕQ� �����¶L�� SUDWLV\HQ� KHNLPOHULQ�
�����¶L�oRFXN�LVWLVPDUÕ�YH�LKPDOL�ROJXVX\OD�NDUúÕODúWÕNODUÕQÕ�
ELOGLULOLUNHQ�� \XUWGÕúÕQGD� ELULQFL� EDVDPDN� VD÷OÕN� KL]PHWL�
VD÷OD\ÕFÕODUÕQGD� \DSÕODQ� ELU� EDúND� oDOÕúPDGD� LVH� EX� RUDQ�
�����¶W�U���������hONHPL]GH�LVWLVPDU�PD÷GXUX�oRFXNODUÕQ�LON�

EDúYXUXODUÕ� GDKD� oRN� LOHUL� EDVDPDN� VD÷OÕN� KL]PHWL� YHUHQ�
NXUXPODUD�ROPDNWDGÕU��$\UÕFD� VRQ�\ÕOODUGD�EX�NRQXGD�JHUHN�
WRSOXPVDO� JHUHNVH� VD÷OÕN� SHUVRQHOOHUL� RODUDN� IDUNÕQGDOÕ÷ÕQ�
DUWPÕú�ROPDVÕ�VD\ÕVDO�RODUDN�DUWÕúÕ�DoÕNOD\DELOPHNWHGLU�

dRFXN�LVWLVPDUÕ�H÷LWLPL��LVWLVPDUD�X÷UDPÕú�oRFX÷D�\DNODúÕP-
GDQ� ELOGLULPLQH� NDGDU� RODQ� E�W�Q� V�UHFL� HWNLOH\HELOHFHN�
|QHPOL� ELU� HWPHQGLU�� %X� oDOÕúPDGD� NDWÕOÕPFÕODUÕQ� �����¶��
GDKD� |QFH� oRFXN� LKPDO� YH� LVWLVPDUÕ\OD� LOJLOL� H÷LWLP� DOPÕú�
ROGX÷XQX�EHOLUWPLúWLU��hONHPL]GH�ELU�GHYOHW�KDVWDQHVL�VD÷OÕN�
oDOÕúDQODUÕQGD� EHQ]HU� ELU� oDOÕúPDGD� NDWÕOÕPFÕODUÕQ� �����¶L�
OLVDQV�|÷UHQLPL�VÕUDVÕQGD�oRFXN�LVWLVPDU�YH�LKPDOL�NRQXVXQGD�
H÷LWLP� DOPDGÕ÷ÕQÕ�� OLVDQV� |÷UHQLPLQGH� LVWLVPDU� NRQXVXQGD�
H÷LWLP�DOGÕ÷ÕQÕ�EHOLUWHQ�NDWÕOÕPFÕODUÕQ������¶VL�LVH�H÷LWLPOHUL-
QLQ�\HWHUOL�ROPDGÕ÷ÕQÕ�LIDGH�HWPLúWLU�������-DSRQ\D¶GD�EHQ]HU�
ELU�oDOÕúPDGD�LVH��H÷LWLP�DOGÕ÷ÕQÕ�EHOLUWHQOHULQ�RUDQÕ�������LOH�
VÕQÕUOÕ�NDOPÕúWÕU�������%DúND�ELU�oDOÕúPDGD�LVH�GRNWRU�H÷LWLPL-
QLQ�oRFXN�LVWLVPDUÕ�YDNDODUÕQGD�UDSRU�HWPH�RUDQODUÕQÕ�ROXPOX�
\|QGH� HWNLOHGL÷L� J|VWHULOPLúWLU� ������ %X� GXUXP� oRFXN�
LVWLVPDUÕQD�\|QHOLN�YHULOHFHN�H÷LWLPLQ�|QHPLQL�GH�GHVWHNOHU�
QLWHOLNWHGLU��dDOÕúPDGD� NDWÕOÕPFÕODUÕQ����¶ÕQD� \DNÕQÕ� oRFXN�
LVWLVPDUÕQGDQ� ú�SKHOHQLOPHVL� JHUHNHQ� GXUXPODU� KDNNÕQGD�
NHQGLOHULQL�NÕVPHQ�\D�GD�WDPDPHQ�\HWHUOL�J|UVHOHU�GH�G|UWWH�
ELUH� \DNÕQÕ� oRFXN� LVWLVPDUÕQGDQ� ú�SKHOHQGLNWHQ� VRQUDNL�
V�UHoWH� NDUúÕODúDFD÷Õ� \DVDO� G�]HQOHPHOHU� KDNNÕQGD� ELOJL�
VDKLEL� ROPDGÕ÷ÕQÕ� EHOLUWPLúWLU�� %HQ]HU� ELU� oDOÕúPDGD��
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ABSTRACT 
Objective: 
,W�LV�DLPHG�WR�HYDOXDWH�WKH�DZDUHQHVV�RI�KHDOWK�SURIHVVLRQDOV��
ZKR�SOD\�D�FULWLFDO�UROH�LQ�UHSRUWLQJ�WKH�IUHTXHQWO\�VHHQ�FDVHV�
RI�FKLOG�DEXVH� WRGD\��DERXW� WKHLU� DSSURDFKHV� WR�FKLOG�DEXVH�
DQG�FKLOG�PRQLWRULQJ�FHQWHUV�

Material and Method: 
7KLV�GHVFULSWLYH�VWXG\�ZDV�FRQGXFWHG�EHWZHHQ������-DQXDU\�
������ 7KH� UHVHDUFK� SRSXODWLRQ� ZDV� ���� QXUVHV�� PLGZLYHV��
DQG�GRFWRUV�ZRUNLQJ�LQ�WKH�HPHUJHQF\��IDPLO\�SUDFWLFH��FKLOG�
DQG�DGROHVFHQW�SV\FKLDWU\��SHGLDWULFV��SHGLDWULF�VXUJHU\��J\QH-
FRORJ\� DQG� REVWHWULFV�� DQG� RUWKRSHGLFV� GHSDUWPHQWV� RI� D�
XQLYHUVLW\�KRVSLWDO��7KH����LWHP�TXHVWLRQQDLUH�FUHDWHG�E\�WKH�
UHVHDUFKHUV�ZDV�DSSOLHG�WR�WKH�SDUWLFLSDQWV�XQGHU�REVHUYDWLRQ�

Results: 
7KH� SDUWLFLSDWLRQ� UDWH� LQ� WKH� UHVHDUFK� ZDV� ������ �Q ������
:KLOH�������RI�WKH�KHDOWK�SURIHVVLRQDOV��Q �����VWDWHG�WKDW�
WKH\�GLG�QRW�KDYH�LQIRUPDWLRQ�DERXW�WKH�OHJDO�UHJXODWLRQV�WKH\�
ZRXOG�HQFRXQWHU� LQ� WKH�SHULRG�DIWHU�VXVSHFWLQJ�FKLOG�DEXVH��
RQO\��������Q �����KDG�KHDUG�RI�
&KLOG�0RQLWRULQJ�&HQWHUV
�
EHIRUH��,W�ZDV�GHWHUPLQHG�WKDW��������Q ����RI�WKHVH�KHDOWK�
SURIHVVLRQDOV� KDG� LQIRUPDWLRQ� DERXW� WKH� HVWDEOLVKPHQW�
SXUSRVH�DQG�IXQFWLRQLQJ�RI�FKLOG�PRQLWRULQJ�FHQWHUV�

Conclusion: 
7KH�VWXG\�UHVXOWV� UHYHDOHG� WKDW�KHDOWK�SURIHVVLRQDOV
�NQRZO-
HGJH�OHYHO�DERXW�WKH�DSSURDFK�WR�FKLOG�DEXVH�DQG�WKH�VXEVH-
TXHQW� OHJDO� SURFHVV�ZDV� LQVXIILFLHQW��$OO� KHDOWKFDUH� SURIHV-
VLRQDOV�VKRXOG�EH�HGXFDWHG�RQ�OHJDO�UHVSRQVLELOLWLHV��SULRULWL]-
LQJ� WKH� UHOHYDQW� EUDQFKHV�� DQG� FKLOG� PRQLWRULQJ� FHQWHUV�
VKRXOG� EH� SURPRWHG� LQ� RUGHU� WR� HOLPLQDWH� WKH� SUREOHPV�
HQFRXQWHUHG� GXULQJ� WKH� UHSRUWLQJ� SURFHVV� DQG� WR� SUHYHQW�
VHFRQGDU\� WUDXPD�� DQG� VXVSLFLRXV� DEXVH� FDVHV� VKRXOG� EH�
GLUHFWHG�WR�WKHVH�FHQWHUV�
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\HWHUOL�ELOJLOHULQLQ�ROPDPDVÕ�YH�QHUH\H�ELOGLULP�\DSDFDNODUÕQÕ�
ELOPHPHOHUL�JHOPHNWHGLU������
7�UNL\H¶GH� ����¶OL� \ÕOODUGDQ� LWLEDUHQ� oRFXN� LVWLVPDUÕ� YH�
LKPDOL�LOH�LOJLOL�IDUNÕQGDOÕ÷ÕQ�DUWPD\D�EDúODPDVÕ�LOH�EX�DODQGD�
PXOWLGLVLSOLQHU�oDOÕúPDQÕQ�JHUHNOLOL÷L�DQODúÕOPÕú�YH�EX�DPDoOD�
LON�dRFXN�.RUXPD�%LULPL������\ÕOÕQGD�ø]PLU�'U��%HKoHW�8]�
dRFXN� +DVWDQHVLQGH� NXUXOPXúWXU� ������� 6RQUDNL� \ÕOODUGDQ�
LWLEDUHQ� LVH� GDKD� oRN� �QLYHUVLWH� KDVWDQHOHUL� E�Q\HVLQGHNL�
oRFXN� NRUXPD� ELULPOHULQLQ� oDOÕúPDODUÕ� \HU� DOPÕúWÕU� ���������
$QFDN� |]HOOLNOH� FLQVHO� LVWLVPDUD� X÷UD\DQ� oRFXNODU� EDúWD�
ROPDN��]HUH�PD÷GXU�oRFXNODUÕQ�LNLQFLO�|UVHOHQPHVLQL�DVJDUL-
\H�LQGLUPHN��DGOL�YH�WÕEEL�LúOHPOHULQ�EX�DODQGD�H÷LWLPOL�NLúL��
OHUGHQ�ROXúDQ�ELU�PHUNH]GH�WHN�VHIHUGH�\DSÕOPDVÕQÕ�VD÷ODPDN�
�]HUH�6D÷OÕN�%DNDQOÕ÷Õ¶QD�ED÷OÕ�KDVWDQHOHU���NXUXPODU�E�Q\H-
VLQGH� dRFXN� ø]OHP�0HUNH]OHULQLQ� �dø0�� NXUXOPDVÕ� X\JXQ�
J|U�OP�úW�U������
%X�oDOÕúPD�LOH��øVWDQEXO¶GD�ELU��QLYHUVLWH�KDVWDQHVLQGH�oDOÕúDQ�
VD÷OÕN� oDOÕúDQODUÕQÕQ� oRFXN� LVWLVPDUÕQD� \DNODúÕPODUÕQÕ� YH�
dø0¶OHU� KDNNÕQGDNL� IDUNÕQGDOÕN� G�]H\OHULQL� GH÷HUOHQGLUPHN�
DPDoODQPÕúWÕU�

GEREÇ ve YÖNTEMLER
7DQÕPOD\ÕFÕ�WLSWHNL�EX�DUDúWÕUPD��2FDN������WDULKLQGH�øVWDQ-
EXO¶GD� ELU� �QLYHUVLWH� KDVWDQHVLQGH�� E|OJHGHNL� LON� dø0¶LQ�
DoÕOÕú�WDULKL�LOH�Hú�]DPDQOÕ�RODUDN�\�U�W�OP�úW�U��$UDúWÕUPDQÕQ�
HYUHQLQL� KDVWDQHQLQ�� DFLO� VHUYLV�� DLOH� KHNLPOL÷L�� oRFXN� YH�
HUJHQ�UXK�VD÷OÕ÷Õ�YH�KDVWDOÕNODUÕ��oRFXN�VD÷OÕ÷Õ�YH�KDVWDOÕNODUÕ��
oRFXN� FHUUDKLVL�� NDGÕQ� KDVWDOÕNODUÕ� YH� GR÷XP� LOH� RUWRSHGL�
E|O�POHULQGH� oDOÕúPDNWD� RODQ� ���� KHPúLUH�� HEH� YH� GRNWRU�
ROXúWXUPDNWDGÕU��dRFXN�LVWLVPDUÕ�LOH�NDUúÕODúPD�LKWLPDOL�J|]�
|Q�QH� DOÕQDUDN� VHoLOPLú� EX� EUDQúODUGD� J|UHY� DODQ� VD÷OÕN�
oDOÕúDQODUÕQÕQ� ���¶X� oDOÕúPD\D� J|Q�OO�� ROPD]NHQ�� ���¶L�
��������oDOÕúPD\D�NDWÕOPD\Õ�NDEXO�HWPLúWLU�
dDOÕúPD\D� GDLU� YHULOHU�� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� KD]ÕUODQDQ�
YH� WRSODP� ��� VRUXGDQ� ROXúDQ� ELU� DQNHW� LOH� HOGH� HGLOPLúWLU��
$QNHWLQ� LON� E|O�P�QGHNL� �� VRUX\X� NDWÕOÕPFÕODUÕQ� VRV\RGH-
PRJUDILN� |]HOOLNOHULQL� VDSWDPD\D� \|QHOLN� VRUXODU� ROXúWX��
UXUNHQ��DQNHWLQ�LNLQFL�E|O�P�QGH�VD÷OÕN�oDOÕúDQODUÕQÕQ�oRFXN�
LVWLVPDUÕQD�\DNODúÕPODUÕQÕ�GH÷HUOHQGLUHQ����VRUX�\HU�DOPÕúWÕU��
6RQ� RODUDN�dø0¶OHU� KDNNÕQGD� IDUNÕQGDOÕN� G�]H\OHULQL� |OoHQ�
ELOJLOHU� �� VRUX� LOH� VRUJXODQPÕúWÕU��9HUL� WRSODPD� DúDPDVÕQGD�
NDWÕOÕPÕ� DUWWÕUPDN� DPDFÕ\OD� LOJLOL� EUDQúODUÕQ� DNDGHPLN�
WRSODQWÕ� VDDWOHUL� VHoLOPLú�� D\UÕFD�PHVDL� YH� Q|EHW� VDDWOHULQGH�
VHUYLV�YH�SROLNOLQLNOHUH�JLGLOPHVL�SODQODQPÕúWÕU��%X�GR÷UXOWX-
GD�NDWÕOÕPFÕODUD�DQNHW�|QFHVL�JHUHNOL�ELOJLOHQGLUPH�\DSÕOPÕú�
YH� J|Q�OO�� KHU� ELU� NDWÕOÕPFÕQÕQ� V|]O�� RQDPÕ� DOÕQDUDN� DQNHW�
J|]OHP�DOWÕQGD�X\JXODQPÕúWÕU�
$UDúWÕUPDQÕQ�YHULOHUL�6366������SURJUDPÕ�NXOODQÕODUDN�GH÷HU-

OHQGLULOPLúWLU��$QODPOÕOÕN� GH÷HUOHQGLULOPHVLQGH�.L�NDUH� WHVWL�
NXOODQÕOPÕú� YH� LVWDWLVWLNVHO� DQODPOÕOÕN� G�]H\L� S������ NDEXO�
HGLOPLúWLU�
$UDúWÕUPD�LoLQ�6D÷OÕN�%DNDQOÕ÷Õ�øVWDQEXO�0HGHQL\HW�hQLYHU-
VLWHVL�*|]WHSH�(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVL�.OLQLN�$UDúWÕU-
PDODUÕ� (WLN� .XUXOX¶QGDQ� ����������� WDULKLQGH� RQD\�
DOÕQPÕúWÕU�� ������������ dDOÕúPD� SURWRNRO��� NXUXPXQ� LQVDQ�
DUDúWÕUPD� NRPLWHVL� WDUDIÕQGDQ� |QFHGHQ� RQD\ODQDQ� �����
+HOVLQNL� %LOGLUJHVL
QLQ� HWLN� NXUDOODUÕQD��$UDúWÕUPD� YH�<D\ÕQ�
(WL÷LQH� X\JXQ� ROXS�� oDOÕúPDQÕQ� \DSÕODFD÷Õ� LOJLOL� NXUXPGDQ�
JHUHNOL�L]LQOHU�DOÕQPÕúWÕU��

BULGULAR
dDOÕúPD\D� NDWÕODQ� ���� VD÷OÕN� oDOÕúDQÕQÕQ� \Dú� RUWDODPDVÕ�
����������� YH� �����¶Õ� �Q ����� NDGÕQGÕU�� .DWÕOÕPFÕODUÕQ�
�����¶Õ� �Q ����� KHPúLUH� YH� HEHOHUGHQ� ROXúPDNWDGÕU��
%UDQúODUD�YH�PHVOHN�JUXSODUÕQD�J|UH�NDWÕOÕP�\�]GHOHUL�
7DEOR�,¶GH�J|VWHULOPLúWLU��

Tablo I: $QDELOLP�'DOODUÕQD�*|UH�.DWÕOÕP�<�]GHOHUL�

$UDúWÕUPD\D� NDWÕODQ� VD÷OÕN� oDOÕúDQODUÕQÕQ� �����¶�� �Q �����
oRFXN�LKPDO�YH�LVWLVPDUÕ�LOH�NDUúÕODúPÕúWÕU��0HVOHN�KD\DWÕQÕQ�
LON� �� \ÕOÕQGD� oRFXN� LKPDO� YH� LVWLVPDUÕ� LOH� NDUúÕODúDQ�
NDWÕOÕPFÕODUÕQ� RUDQÕ� ������ �Q ���� LNHQ�� PHVOHNWH� JHoLULOHQ�
V�UH�DUWWÕNoD�LVWLVPDU�YDNDODUÕ�LOH�NDUúÕODúPD�RUDQODUÕ�DUWPDN-
WDGÕU� �S��������� øVWLVPDU� YH� LKPDOOH� NDUúÕODúPD� KHNLPOHUGH�
�������Q �����YH�KHPúLUH�HEHOHUGH��������Q ����¶GLU�YH�EX�
RUDQ�KHNLPOHUGH�LVWDWLVWLNVHO�RODUDN�GDKD�\�NVHN�WHVSLW�HGLO��
PLúWLU� �S��������� %UDQúODUD� J|UH� LVWLVPDUOD� NDUúÕODúPD�
RUDQODUÕ� DUDVÕQGD� LVH� DQODPOÕ� ELU� IDUN� EXOXQPDPÕúWÕU�
�S ��������7DEOR�,,��

Tablo II: 0HVOHN�*UXSODUÕQD�YH�$QDELOLP�'DOODUÕQD�*|UH�dRFXN�
�����������������øKPDO�LVWLVPDUÕ�LOH�.DUúÕODúPD�'XUXPX�

.DWÕOÕPFÕODUÕQ������¶���Q �����GDKD�|QFH�oRFXN�LKPDO�YH�
LVWLVPDUÕ\OD� LOJLOL� H÷LWLP� DOPÕúWÕU�� � %X� RUDQ� KHNLPOHU�
DUDVÕQGD������ �Q ����� LOH� KHPúLUH� YH� HEHOHUH� J|UH� GDKD�
\�NVHNWLU��S ��������
.DWÕOÕPFÕODUÕQ�����¶VL� �Q ���� oRFXN� LVWLVPDUÕQGDQ� ú�SKHOH-
QLOPHVL� JHUHNHQ� GXUXPODUOD� LOJLOL� \HWHUOL� ELOJL\H� VDKLS�
ROPDGÕ÷ÕQÕ� EHOLUWPLúWLU�� %XQXQOD� ELUOLNWH�����¶L� �Q �����
NHQGLOHULQL�NÕVPHQ�\D�GD�WDPDPHQ�EX�NRQXGD�\HWHUOL�J|UPHN-
WHGLU��7DEOR�,,,��
<DSÕODQ� GH÷HUOHQGLUPHGH� GRNWRUODU� DUDVÕQGD� NÕVPHQ� \D� GD�
WDPDPHQ�\HWHUOL�ELOJL\H�VDKLS�ROPD��������Q �����LOH�GL÷HU�
PHVOHN�JUXSODUÕQD�J|UH�GDKD�\�NVHNWLU��S ��������

Tablo III: 0HVOHN�*UXSODUÕQD�*|UH�dRFXN�øVWLVPDUÕQD�<DNODúÕPD�<|QHOLN���������
������������������gQHUPHOHUH�9HULOHQ�<DQÕWODU�

.DWÕOÕPFÕODUÕQ� �����¶�� �Q ����� oRFXN� LVWLVPDUÕQGDQ�
ú�SKHOHQGLNWHQ� VRQUDNL� V�UHoWH� NDUúÕODúDFD÷Õ� \DVDO� G�]HQ��

OHPHOHU� KDNNÕQGD� ELOJL� VDKLEL� ROPDGÕNODUÕQÕ� EHOLUWLUNHQ��
KHPúLUH�YH�HEHOHUGH�EX�RUDQ��������Q ����LOH�GRNWRUODUD�J|UH�
GDKD� \�NVHNWLU� �S�������� �7DEOR� ,,,���$\QÕ� VRUX\D� NÕVPHQ�
YH\D� WDPDPHQ� ELOJL� VDKLEL� ROGX÷XQX� G�ú�QHQ� GRNWRUODUÕQ�
RUDQÕ� �����¶W�U� �Q ����� YH� EXQODUÕQ� \DOQÕ]FD� �����¶��
�Q ���� oRFX÷D� FLQVHO� LVWLVPDUGDQ� ú�SKHOHQGL÷LQGH� LOJLOL�
EUDQúODUGDQ� \DUGÕP� DODUDN� NHVLQ� WDQÕ� NR\PD\D� oDOÕúPD\D-
FD÷ÕQÕ� EHOLUWPLúWLU�������¶L� �Q ���� LVH� LVWLVPDUGDQ� ú�SKHOH-
QLOHQ�ROJXODUÕ�NHVLQ�NDQÕW�ROPDNVÕ]ÕQ�ELOGLUPHVL�GXUXPXQGD�
JHUL\H� G|Q�N� \DSWÕUÕPOD� NDUúÕODúPD\DFD÷ÕQÕ� G�ú�QG�÷�Q��
EHOLUWPLúWLU�
.DWÕOÕPFÕODUÕQ� �����¶Õ� �Q ����� GDKD� |QFH� µdRFXN� ø]OHP�
0HUNH]OHULQL¶� GX\GXNODUÕQÕ� EHOLUWPLúWLU�� 'RNWRUODUGD� ������
RODQ�EX�RUDQ��KHPúLUH�YH�HEHOHUH�J|UH���������GDKD�\�NVHNWLU�
�S �������� dRFXN� ø]OHP� 0HUNH]OHULQL� GDKD� |QFH� GX\PD�
GXUXPX�EUDQúODUD�J|UH� LQFHOHQGL÷LQGH�������� �Q ��� LOH�DLOH�
KHNLPOL÷L�oDOÕúDQODUÕ�HQ�G�ú�N�RUDQD�VDKLSNHQ�oRFXN�YH�HUJHQ�
UXK� VD÷OÕ÷Õ� YH� KDVWDOÕNODUÕ� oDOÕúDQODUÕ� ����� �Q ��� LOH� HQ�
\�NVHN� RUDQD� VDKLSWLU�� dRFXN� LKPDO� YH� LVWLVPDUÕ� LOH� LOJLOL�
H÷LWLP�DODQODUGD�dRFXN�ø]OHP�0HUNH]OHULQL�GDKD�|QFH�GX\PD�
RUDQÕ� ������ �Q ����� H÷LWLP� DOPD\DQODUGD� LVH� �����
�Q ���¶W�U��S��������
 
dRFXN�ø]OHP�0HUNH]OHULQL�GDKD�|QFHGHQ�GX\GX÷XQX�EHOLUWHQ�
VD÷OÕN� oDOÕúDQODUÕQÕQ� �����¶�� �Q ���� EX� NXUXPXQ� NXUXOXú�
DPDFÕ�YH�LúOH\LúL�KDNNÕQGD�ELOJL�VDKLELGLU��7DEOR�,9���
dRFXN�ø]OHP�0HUNH]OHULQL�GDKD�|QFH�GX\GX÷XQX�EHOLUWHQ�����
VD÷OÕN�oDOÕúDQÕQÕQ������¶VÕ��Q ������oRFX÷D�\|QHOLN�LVWLVPDU-
GDQ�ú�SKHOHQGL÷L� WDNGLUGH�����\D�GD�����KDWODUÕQÕ�DUD\DUDN�
ELOGLULPL� \DSPDVÕ� JHUHNWL÷LQL� G�ú�QPHNWHGLU�� $\UÕFD� ������
oDOÕúDQÕQ� �����¶�� �Q ����� LVH� dø0¶OHULQ�� FLQVHO� LVWLVPDUD�
X÷UDPÕú�oRFXNODUÕQ�DGOL�YH�WÕEEL�LúOHPOHULQL��WHN�PHUNH]GH�YH�
WHN�VHIHUGH�JHUoHNOHúWLULOPHVLQL� WHPLQ�HWPHVLQLQ��oRFXNODUÕQ�
LNLQFLO� |UVHOHQPHVLQL� DVJDUL\H� LQGLUPHGH� ID\GDOÕ� RODFD÷Õ�
G�ú�QFHVLQH�NDWÕOPDNWDGÕUODU��7DEOR�,9��

Tablo IV: 0HVOHN�*UXSODUÕQD�*|UH�dRFXN� ø]OHP�0HUNH]OHUL� YH� øVWLVPDUD�
<DNODúÕPD�<|QHOLN�gQHUPHOHUH�9HULOHQ�<DQÕWODU�

dø0¶OHUL�GX\GX÷XQX�EHOLUWHQ�����VD÷OÕN�oDOÕúDQÕQÕQ�\DOQÕ]FD�
����¶VL��Q ���dø0¶OHU�KDNNÕQGD�VD÷OÕN�SHUVRQHOOHULQH�\HWHUOL�
WDQÕWÕPÕQ� \DSÕOGÕ÷Õ� G�ú�QFHVLQH� NDWÕOPDNWD� LNHQ� �����¶VL�
�Q ����� NDWÕOPDGÕ÷ÕQÕ� LIDGH� HWPLúWLU� �7DEOR� ,9���
.DWÕOÕPFÕODUÕQ������¶L� VD÷OÕN�SHUVRQHOLQH�oRFXN� LVWLVPDUÕQD�
\DNODúÕP� NRQXVXQGD� H÷LWLP� YHULOPHVLQLQ� JHUHNOL� ROGX÷XQX�
EHOLUWPLúWLU�

<):<1̪5)
%X� DUDúWÕUPD� dRFXN� ø]OHP� 0HUNH]OHUL� KDNNÕQGD� VD÷OÕN�
KL]PHWL� VD÷OD\ÕFÕODUÕQÕQ� IDUNÕQGDOÕN� G�]H\OHULQL� GH÷HU-
OHQGLUPHN� �]HUH� �o�QF�� EDVDPDN� ELU� KDVWDQHQLQ� VD÷OÕN�
oDOÕúDQODUÕ� �]HULQGH� \DSÕOPÕúWÕU��$UDúWÕUPD� EXOJXODUÕQD� J|UH�
����VD÷OÕN�oDOÕúDQÕQÕQ��������Q ����¶��oDOÕúPD�KD\DWODUÕQGD�
LVWLVPDU� YH� LKPDO� ROJX� YH\D� ú�SKHVL� LOH� NDUúÕODúPÕúWÕU��
+HPúLUH�YH�HEHOHUGH�EX�RUDQ�������LNHQ��GRNWRUODU�DUDVÕQGD�
������EXOXQPXúWXU�� øVWDQEXO¶GD�$QD�dRFXN�6D÷OÕ÷Õ�YH�$LOH�
3ODQODPDVÕ�0HUNH]OHULQGH� \DSÕODQ� ELU� oDOÕúPDGD�� GRNWRU� YH�
KHPúLUHOHULQ�oRFXN�LVWLVPDUÕ�YH�LKPDOL�ROJXVX\OD�NDUúÕODúPD�
RUDQODUÕ�KHPúLUHOHUGH��������GRNWRUODUGD�LVH������¶GLU�������
$QNDUD�LO�PHUNH]LQGH�EXOXQDQ��QLYHUVLWH�YH�H÷LWLP�DUDúWÕUPD�
KDVWDQHOHULQGH� \DSÕODQ� ELU� oDOÕúPDGD�� oRFXN� X]PDQODUÕQÕQ�
���¶VL�� oRFXN� DVLVWDQODUÕQÕQ� �����¶L�� SUDWLV\HQ� KHNLPOHULQ�
�����¶L�oRFXN�LVWLVPDUÕ�YH�LKPDOL�ROJXVX\OD�NDUúÕODúWÕNODUÕQÕ�
ELOGLULOLUNHQ�� \XUWGÕúÕQGD� ELULQFL� EDVDPDN� VD÷OÕN� KL]PHWL�
VD÷OD\ÕFÕODUÕQGD� \DSÕODQ� ELU� EDúND� oDOÕúPDGD� LVH� EX� RUDQ�
�����¶W�U���������hONHPL]GH�LVWLVPDU�PD÷GXUX�oRFXNODUÕQ�LON�

EDúYXUXODUÕ� GDKD� oRN� LOHUL� EDVDPDN� VD÷OÕN� KL]PHWL� YHUHQ�
NXUXPODUD�ROPDNWDGÕU��$\UÕFD� VRQ�\ÕOODUGD�EX�NRQXGD�JHUHN�
WRSOXPVDO� JHUHNVH� VD÷OÕN� SHUVRQHOOHUL� RODUDN� IDUNÕQGDOÕ÷ÕQ�
DUWPÕú�ROPDVÕ�VD\ÕVDO�RODUDN�DUWÕúÕ�DoÕNOD\DELOPHNWHGLU�

dRFXN�LVWLVPDUÕ�H÷LWLPL��LVWLVPDUD�X÷UDPÕú�oRFX÷D�\DNODúÕP-
GDQ� ELOGLULPLQH� NDGDU� RODQ� E�W�Q� V�UHFL� HWNLOH\HELOHFHN�
|QHPOL� ELU� HWPHQGLU�� %X� oDOÕúPDGD� NDWÕOÕPFÕODUÕQ� �����¶��
GDKD� |QFH� oRFXN� LKPDO� YH� LVWLVPDUÕ\OD� LOJLOL� H÷LWLP� DOPÕú�
ROGX÷XQX�EHOLUWPLúWLU��hONHPL]GH�ELU�GHYOHW�KDVWDQHVL�VD÷OÕN�
oDOÕúDQODUÕQGD� EHQ]HU� ELU� oDOÕúPDGD� NDWÕOÕPFÕODUÕQ� �����¶L�
OLVDQV�|÷UHQLPL�VÕUDVÕQGD�oRFXN�LVWLVPDU�YH�LKPDOL�NRQXVXQGD�
H÷LWLP� DOPDGÕ÷ÕQÕ�� OLVDQV� |÷UHQLPLQGH� LVWLVPDU� NRQXVXQGD�
H÷LWLP�DOGÕ÷ÕQÕ�EHOLUWHQ�NDWÕOÕPFÕODUÕQ������¶VL�LVH�H÷LWLPOHUL-
QLQ�\HWHUOL�ROPDGÕ÷ÕQÕ�LIDGH�HWPLúWLU�������-DSRQ\D¶GD�EHQ]HU�
ELU�oDOÕúPDGD�LVH��H÷LWLP�DOGÕ÷ÕQÕ�EHOLUWHQOHULQ�RUDQÕ�������LOH�
VÕQÕUOÕ�NDOPÕúWÕU�������%DúND�ELU�oDOÕúPDGD�LVH�GRNWRU�H÷LWLPL-
QLQ�oRFXN�LVWLVPDUÕ�YDNDODUÕQGD�UDSRU�HWPH�RUDQODUÕQÕ�ROXPOX�
\|QGH� HWNLOHGL÷L� J|VWHULOPLúWLU� ������ %X� GXUXP� oRFXN�
LVWLVPDUÕQD�\|QHOLN�YHULOHFHN�H÷LWLPLQ�|QHPLQL�GH�GHVWHNOHU�
QLWHOLNWHGLU��dDOÕúPDGD� NDWÕOÕPFÕODUÕQ����¶ÕQD� \DNÕQÕ� oRFXN�
LVWLVPDUÕQGDQ� ú�SKHOHQLOPHVL� JHUHNHQ� GXUXPODU� KDNNÕQGD�
NHQGLOHULQL�NÕVPHQ�\D�GD�WDPDPHQ�\HWHUOL�J|UVHOHU�GH�G|UWWH�
ELUH� \DNÕQÕ� oRFXN� LVWLVPDUÕQGDQ� ú�SKHOHQGLNWHQ� VRQUDNL�
V�UHoWH� NDUúÕODúDFD÷Õ� \DVDO� G�]HQOHPHOHU� KDNNÕQGD� ELOJL�
VDKLEL� ROPDGÕ÷ÕQÕ� EHOLUWPLúWLU�� %HQ]HU� ELU� oDOÕúPDGD��
NDWÕOÕPFÕODUÕQ������¶L� LVWLVPDU�YH� LKPDO�YDNDODUÕQÕ� WDQÕPDN�
LoLQ�\HWHUOL�ELOJL�LOH�EHFHUL\H�VDKLS�ROGX÷XQX�G�ú�QPHNWHGLU�
������

*�QH\�$IULND¶GDNL�DFLO�WÕS�oDOÕúDQODUÕQGDNL�ELU�oDOÕúPDGD�LVH��
EHQ]HU� úHNLOGH� NDWÕOÕPFÕODUÕQ� �����¶X� oRFXN� LVWLVPDUÕ�
YDNDODUÕQGD� \DVDO� RODUDN� QH\LQ� JHUHNOL� ROGX÷X� NRQXVXQGD��
NDWÕOÕPFÕODUÕQ����¶Õ�LVH�LVWLVPDU�PD÷GXUX�oRFXNODUÕQ�WHGDYL-
VL\OH� LOJLOHQPH� NRQXVXQGD� NHQGLOHULQL� \HWHUOL� J|UP�úOHUGLU�
������ $QFDN� EX� VRUXODU� NDWÕOÕPFÕODUÕQ� NHQGL� EH\DQODUÕQD�
GD\DOÕGÕU�YH�JHUoHN�ELOJL�G�]H\OHULQL�\DQVÕWPD\DELOLU��+HU�QH�
NDGDU�VD÷OÕN�oDOÕúDQODUÕ�oRFXN�LVWLVPDUÕ�YH�LKPDOL�YDNDODUÕQÕ�
WDQÕPD�YH�\|QHWPH�\HWHQHNOHULQH�J�YHQ�GX\PDNWD�ROVDODU�GD��
oRFXNODUD� N|W�� PXDPHOHQLQ� WDQÕPODQPDVÕ�� J|U�úPH�
WHNQLNOHUL�YH�X\JXQ�EHOJHOHU�GDKLO�ROPDN��]HUH�ELUoRN�NULWLN�
ELOJL�DODQÕQGD�|QHPOL�HNVLNOLNOHULQLQ�ROGX÷XQXQ�ELOGLULOPHVL�
EX�NDQÕ\Õ�GHVWHNOHU�QLWHOLNWHGLU��������

$UDúWÕUPD� VRQXoODUÕQD� J|UH�� GRNWRUODUÕQ� \�]GH� GRNVDQD�
\DNÕQÕ� LVWLVPDUGDQ� ú�SKHOHQGL÷LQGH� LOJLOL� NOLQLN�EUDQúODUGDQ�
\DUGÕP�DODUDN�NHVLQ�WDQÕ\Õ�NR\PD\D�oDOÕúDFD÷ÕQÕ�ELOGLUPLúWLU��
$\UÕFD������¶L�LVWLVPDUGDQ�ú�SKHOHQLOHQ�ROJXODUÕ�NHVLQ�NDQÕW�
ROPDNVÕ]ÕQ� ELOGLUPHVL� GXUXPXQGD� JHUL\H� G|Q�N� \DSWÕUÕPOD�
NDUúÕODúDELOHFHNOHULQL� G�ú�QPHNWHGLUOHU�� %X� YHULOHU�� dRFXN�
ø]OHP� 0HUNH]OHULQLQ� NXUXOXú� DPDFÕ� LOH� GRNWRU� WXWXP� YH�
GDYUDQÕúODUÕQÕQ� X\XúPDGÕ÷ÕQÕ� J|VWHUPHNWHGLU�� 'RNWRUODUÕQ�
ELOGLULP� VRQUDVÕ� JHUL\H� G|Q�N� \DSWÕUÕP� LOH� NDUúÕODúPD�
G�ú�QFHOHULQLQ�ROPDVÕ��VD÷OÕN�oDOÕúDQODUÕQÕQ�LVWLVPDU�ú�SKHVL�
VRQUDVÕQGDNL� \DVDO� V�UHo� KDNNÕQGD� \HWHUOL� ELOJL� VDKLEL�
ROPDGÕNODUÕQÕ�GHVWHNOHU�QLWHOLNWHGLU��

6D÷OÕN� oDOÕúDQODUÕQÕQ� \DOQÕ]FD� �����¶L� �Q ����� GDKD� |QFH�
µdRFXN� ø]OHP� 0HUNH]OHULQL¶� GX\PXúWXU�� %X� RUDQÕQ�� oRFXN�
LKPDO� YH� LVWLVPDUÕ� LOH� LOJLOL� |QFHVLQGH� H÷LWLP� DODQODUGD� LVH�
������ ROGX÷X� VDSWDQPÕúWÕU�� hONHPL]GH� ����� \ÕOÕQGDQ� EX�
\DQD� KL]PHW� YHUPHNWH� RODQ� dRFXN� ø]OHP� 0HUNH]OHULQLQ�
VD÷OÕN�SHUVRQHOOHUL�DUDVÕQGD�GX\XOPD�RUDQÕQÕQ�G�ú�N�NDOGÕ÷Õ�
V|\OHQHELOLU�� dDOÕúPDGD� NDWÕOÕPFÕODU� DUDVÕQGD�� EX� NXUXPXQ�
NXUXOXú� DPDFÕ� YH� LúOH\LúL� KDNNÕQGD� ELOJL� VDKLEL� RODQODUÕQ�
RUDQÕQÕQ�GD�������LOH�VÕQÕUOÕ�NDOGÕ÷Õ�J|U�OP�úW�U��%X�RUDQODU�
dRFXN� ø]OHP�0HUNH]OHUL� LOH� LOJLOL� ELOJLOHQGLUPH� NRQXVXQGD�
\HWHUVL]�NDOÕQGÕ÷ÕQÕ�J|VWHULU�QLWHOLNWHGLU�&LQVHO�LVWLVPDU�EDúWD�
ROPDN��]HUH�oRFX÷D�\|QHOLN�ELU�LVWLVPDU�ú�SKHVL�LOH�NDUúÕODúÕO-
PDVÕ� GXUXPXQGD� ELOGLULPL� \DSÕOPDOÕGÕU�� %X� DUDúWÕUPDGD�
dRFXN� ø]OHP� 0HUNH]OHULQL� GX\GX÷XQX� EHOLUWHQ� ���� VD÷OÕN�
SHUVRQHOLQLQ������¶L� �Q ����� µdRFX÷D� \|QHOLN� LVWLVPDUGDQ�
ú�SKHOHQGL÷L� WDNGLUGH� ���� \D� GD� ���� KDWODUÕQÕ� DUD\DUDN�
ELOGLULPLQL�\DSPDVÕ�JHUHNWL÷LQL¶�LIDGH�HWPLúWLU��+HU�QH�NDGDU�
\HWHUOL� WDQÕWÕP� \DSÕOPDGÕ÷Õ� VRQXFX� RUWD\D� oÕNPÕú� ROVD� GD�
ú�SKHOL�LVWLVPDU�ROJXODUÕQÕQ�ELOGLULPLQLQ�\DSÕOPDVÕ�JHUHNWL÷L-
QL�G�ú�QHQOHULQ�RUDQÕ�\�NVHN�EXOXQPXúWXU��7�UNL\H¶GH�EHQ]HU�
ELU�oDOÕúPDGD��ú�SKHOL�ELU�LVWLVPDU�YDNDVÕQGD�NDWÕOÕPFÕ�KHNLP-
OHULQ� �����¶VL�� VRV\DO� KL]PHWOHUOH� GHUKDO� WHOHIRQOD� WHPDVD�
JHoLOPHVL�JHUHNWL÷LQL�EHOLUWPLúWLU��������

$UDúWÕUPD� VD÷OÕN� oDOÕúDQODUÕQÕQ� dRFXN� ø]OHP� 0HUNH]OHULQH�
\|QHOLN� IDUNÕQGDOÕNODUÕQÕ� |OoHQ� NÕVÕWOÕ� VD\ÕGD� oDOÕúPDGDQ�
ELULGLU��%XQXQ�\DQÕQGD�oDOÕúPDQÕQ�ED]Õ�NÕVÕWOÕOÕNODUÕ�GD�YDUGÕU��
$UDúWÕUPD��o�QF��EDVDPDN�ELU�KDVWDQH�oDOÕúDQODUÕQGD�X\JX-
ODQGÕ÷ÕQGDQ� VRQXoODU� � � HYUHQH� JHQHOOHQHPH]��$\UÕFD� DQNHWL�
\DQÕWODPD\Õ�UHGGHGHQOHUGHQ�KHUKDQJL�ELU�YHUL�DOÕQDPDPÕúWÕU��
%X� EDNÕPGDQ� DUDúWÕUPD\D� NDWÕODQ� J|Q�OO�OHULQ� oRFXN�
LVWLVPDUÕ� NRQXVX\OD� GDKD� ID]OD� LOJLOL� ROPD� LKWLPDOOHUL� GH�
GH÷HUOHQGLULOPHOLGLU�

SONUÇ 
$UDúWÕUPDQÕQ� VRQXoODUÕ�� oRFXN� LVWLVPDUÕ\OD� P�FDGHOHGH�
|QHPOL� ELU� PLV\RQ� �VWOHQHQ� VD÷OÕN� oDOÕúDQODUÕQÕQ�� oRFXN�
LVWLVPDUÕQD� \DNODúÕP� YH� VRQUDNL� \DVDO� V�UHo� NRQXVXQGDNL�
ELOJL� G�]H\OHULQLQ� \HWHUVL]� ROGX÷XQX� J|VWHUPHNWHGLU��.OLQLN�
SUDWLNWH� EX� \HWHUVL]OL÷LQ�� LVWLVPDU� YDNDODUÕQÕQ� JHUHN� WDQÕ�
JHUHNVH� ELOGLULPL� DúDPDVÕQGD� ROXPVX]OXNODU� GR÷XUDFD÷Õ� YH�
LVWLVPDU� PD÷GXUX� oRFXNODUÕQ� LNLQFLO� |UVHOHQPHVLQH� QHGHQ�
RODFD÷Õ� G�ú�Q�OG�÷�QGH�� |QFHOLNOH� oRFXN� VD÷OÕ÷Õ� YH�
KDVWDOÕNODUÕ�LOH�LOJLOL�EUDQúODUGD�J|UHY�DODQ�VD÷OÕN�oDOÕúDQODUÕ-
QD�� VRQUDNL� DúDPDGD� LVH� ELULQFL� EDVDPD÷Õ� GD� NDSVD\DFDN�
úHNLOGH� W�P� VD÷OÕN� oDOÕúDQODUÕQD� NRQX\OD� LOJLOL� H÷LWLP�
SURJUDPODUÕ� G�]HQOHQPHOLGLU�� %X� H÷LWLP� SURJUDPODUÕQGD��
VD÷OÕN�oDOÕúDQODUÕQD�oRFXN�LVWLVPDUÕQD�\DNODúÕP�YH�LVWLVPDUOD�
NDUúÕODúWÕ÷Õ� V�UHoWH� �]HUOHULQH� G�úHQ� \DVDO� VRUXPOXOXNODU�
NRQXVXQGD� ELOJL� YHULOPHOLGLU�� $\UÕFD� ELOGLULP� V�UHFLQGH�
NDUúÕODúÕODQ� SUREOHPOHULQ� JLGHULOHELOPHVL� YH� LNLQFLO� |UVHOHQ-
PHQLQ� |Q�QH� JHoLOPHVL� DGÕQD� oRFXN� L]OHP� PHUNH]OHULQLQ�
WDQÕWÕPÕ�\DSÕODUDN�ú�SKHOL�LVWLVPDU�YDNDODUÕQÕQ�EX�PHUNH]OHUH�
\|QOHQGLULOPHVLQLQ� VD÷ODQPDVÕ�� oRFX÷XQ� GLVLSOLQOHU� DUDVÕ� Lú�
ELUOL÷L�LOH�NRUXQPDVÕQGD�ID\GDOÕ�RODFDNWÕU�

øNLÕúÕN�+��YH�DUN� $NG�7ÕS�'�����������

���

(WLN�.RPLWH�2QD\Õ��
$UDúWÕUPD�LoLQ�6D÷OÕN�%DNDQOÕ÷Õ�øVWDQEXO�0HGHQL\HW�hQLYHU-
VLWHVL�*|]WHSH�(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVL�.OLQLN�$UDúWÕU-
PDODUÕ� (WLN� .XUXOX¶QGDQ� ����������� WDULKLQGH� RQD\�
DOÕQPÕúWÕU�� ������������ dDOÕúPD� SURWRNRO��� NXUXPXQ� LQVDQ�
DUDúWÕUPD� NRPLWHVL� WDUDIÕQGDQ� |QFHGHQ� RQD\ODQDQ� �����
+HOVLQNL�%LOGLUJHVL
QLQ�HWLN�NXUDOODUÕQD�X\JXQGXU�

<D]DU�.DWNÕODUÕ��
)LNLU� �� $�$��� �� 7DVDUÕP� �� $�$��� 'HQHWOHPH� �� +�ø��� 0�.���
.D\QDNODU� ��0�7��� ,�0���9HUL� WRSODQPDVÕ�YH�YH\D� øúOHPHVL� ��
7�<��� 0�.���$QDOL]� YH�YH\D� <RUXP� ��$�$��� +�ø��� /LWHUDW�U�
7DUDPDVÕ� ��$�$���0�.���<D]Õ\Õ�<D]DQ� ��$�$���+�ø���(OHúWLUHO�
øQFHOHPH���,�0���0�7�

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

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

 



.D\WH]� 1�� <�FHO\L÷LW� 6�� .DGDQ� *�� dRFX÷D�
<|QHOLN� øVWLVPDU� YH�d|]�P�gQHULOHUL��$YUDV\D�
6D÷OÕN�%LOLPOHUL�'HUJLVL��������������������

3HOHQGHFLR÷OX�%��%XOXW�6��dRFX÷D�<|QHOLN�$LOH�
øoL�)L]LNVHO�øVWLVPDU��$EDQW�ø]]HW�%D\VDO�hQLYHU-
VLWHVL� (÷LWLP� )DN�OWHVL� 'HUJLVL�� ������ �� �����
������

1HLJK� *1�� *LOOHVSLH� &)�� 1HPHURI� &%�� 7KH�
1HXURELRORJLFDO� 7ROO� RI� &KLOG� $EXVH� DQG�
1HJOHFW��7UDXPD��9LROHQFH�	�$EXVH�� ������ ���
�������������

.DUD� g�� dDOÕúNDQ� '�� 6XVNDQ� (��$QNDUD� LOLQGH�
J|UHY� \DSDQ� oRFXN� DVLVWDQODUÕ�� X]PDQODUÕ� YH�
SUDWLV\HQ�GRNWRUODUÕQ� oRFXN� LVWLVPDUÕ� YH� LKPDOL�
NRQXVXQGD� ELOJL� G�]H\OHUL� YH� \DNODúÕPODUÕQÕQ�
NDUúÕODúWÕUÕOPDVÕ��7�UN�3HG�$Uú�����������������

%D÷� g��$OúHQ� 6�� dRFX÷XQ� FLQVHO� LVWLVPDUÕQÕQ�
GH÷HUOHQGLULOPHVLQGH�\HQL�PRGHO��dRFXN� ø]OHP�
0HUNH]OHUL�� ø]PLU�'U��%HKoHW�8]�dRFXN�+DVWD-
QHVL�'HUJLVL�������������������

2UDO�5��&DQ�'��.DSODQ�6��3RODW�6��$WHV�1��&HWLQ�
*�� 0LUDO� 6�� +DQFL� +�� (UVDKLQ� <�� 7HSHOL� 1��
%XOJXF�$*��7LUDV�%��&KLOG�DEXVH�LQ�7XUNH\��DQ�
H[SHULHQFH�LQ�RYHUFRPLQJ�GHQLDO�DQG�D�GHVFULS-
WLRQ� RI� ��� FDVHV�� &KLOG� $EXVH� 1HJO��
������������������

$JLUWDQ�&$��$NDU�7��$NEDV�6��HW�DO���&RQWULEXW-
LQJ�0XOWLGLVFLSOLQDU\�7HDPV��0'7���(VWDEOLVK-
PHQW�RI�LQWHUGLVFLSOLQDU\�FKLOG�SURWHFWLRQ�WHDPV�
LQ�7XUNH\������������ LGHQWLI\LQJ� WKH� VWURQJHVW�
OLQN�FDQ�PDNH�D�GLIIHUHQFH��&KLOG�$EXVH�1HJO��
������������������

6DKLQ�)��&HSLN�.XUXR÷OX�$��'HPLUHO�%��$NDU�7��
'X\DQ�&DPXUGDQ�$�� ,VHUL� (�� 'HPLUR÷XOODUL� %��
3DVOL� )�� %H\D]RYD�8��2UDO� 5�� 6L[�\HDU� H[SHUL-
HQFH�RI�D�KRVSLWDO�EDVHG�FKLOG�SURWHFWLRQ�WHDP�LQ�
7XUNH\��7XUN�-�3HGLDWU��������������������

dRFXN� ø]OHP� 0HUNH]L� *HQHOJHVL�� ������� ���
(NLP��5HVPL�*D]HWH��6D\Õ�������(ULúLP�DGUHVL��
KWWSV���NKJPVDJOLNKL]PHWOHULGE�VDJOLN�JRY-
� W U � 7 5 � � � � � � � F R -
FXN�L]OHP�PHUNH]OHUL�KDNNLQGD�JHQHOJH�KWPO��

.RFDHU� h�� +HNLP� YH� KHPúLUHOHULQ� oRFXN�
LVWLVPDUÕ�YH�LKPDOLQH�\|QHOLN�IDUNÕQGDOÕN�G�]H\-
OHUL�� 0DUPDUD� hQLYHUVLWHVL�� 6D÷OÕN� %LOLPOHUL�
(QVWLW�V���<�NVHN�/LVDQV�7H]L��øVWDQEXO�������
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3DHN�6+��.ZDN�<+��1RK�+��-XQJ�-+��$�VXUYH\�
RQ� WKH� SHUFHSWLRQ� DQG� DWWLWXGH� FKDQJH� RI�
ILUVW�OLQH�KHDOWKFDUH�SURYLGHUV� DIWHU� FKLOG� DEXVH�
HGXFDWLRQ�LQ�6RXWK�.RUHD��$�SLORW�VWXG\��0HGL-
FLQH��%DOWLPRUH��������������H�������

0HWLQ\XUW� +$�� 6DUÕ� +<�� 6D÷OÕN� dDOÕúDQODUÕQÕQ�
dRFXN�øKPDOL�YH�øVWLVPDUÕQÕ�7DQÕPD�'�]H\OHUL��
dRFXN�YH�0HGHQL\HW�'HUJLVL������������

7DQRXH�.��6HQGD�0��$Q�%��7DVDNL�0��7DJXFKL�
0��.REDVKL�.��2DQD�6��0L]RJXFKL�)��6KLUDLVKL�
<��<DPDGD�)��2NX\DPD�0��,FKLNDZD�.��7UDLQLQJ�
SURJUDP� IRU� -DSDQHVH� PHGLFDO� SHUVRQQHO� WR�
FRPEDW� FKLOG� PDOWUHDWPHQW�� 3HGLDWU� ,QW��
�����������������

/DZUHQFH�//��%UDQQHQ�6-��7KH�LPSDFW�RI�SK\VL-
FLDQ�WUDLQLQJ�RQ�FKLOG�PDOWUHDWPHQW�UHSRUWLQJ��D�
PXOWL�VSHFLDOW\� VWXG\�� 0LO� 0HG��
���������������±���

.XUW� *�� *�Q� ø��$EXVH�� QHJOHFW� DQG� GRPHVWLF�
YLROHQFH�ZLWK� HQFRXQWHU� VWDWXV� DQG� DWWLWXGHV�RI�
KHDOWK�VWDII��-�)RU�0HG���������������������

'HVVHQD�%��0XOODQ�3&��$�FURVV�VHFWLRQDO�VXUYH\�
RI� FKLOG� DEXVH�PDQDJHPHQW� NQRZOHGJH� DPRQJ�
HPHUJHQF\�PHGLFLQH� SHUVRQQHO� LQ� &DSH�7RZQ��
6RXWK� $IULFD�� $IU� -� (PHUJ� 0HG��
����������������

0DUNHQVRQ� '�� 7XQLN� 0�� &RRSHU�$�� 2OVRQ� /��
&RRN�/��0DW]D�+DXJKWRQ�+��7UHLEHU�0��%URZQ�
:��'LFNLQVRQ�3��)ROWLQ�*��$�QDWLRQDO�DVVHVVPHQW�
RI� NQRZOHGJH�� DWWLWXGHV�� DQG� FRQILGHQFH� RI�
SUHKRVSLWDO� SURYLGHUV� LQ� WKH� DVVHVVPHQW� DQG�
PDQDJHPHQW� RI� FKLOG�PDOWUHDWPHQW�� 3HGLDWULFV��
������������H����H����

'HPLUoLQ�6��7�W�QF�OHU�$��$VODQ�)��9HOLSDúDR÷OX�
*�QH\�6��$WÕOJDQ�0��*�ONHVHQ�+��7KH�.QRZO-
HGJH�/HYHO�DQG�2SLQLRQV�RI�3K\VLFLDQV�DERXW�WKH�
0HGLFDO�DQG�/HJDO�3URFHGXUHV�5HODWHG�WR�3K\VL-
FDO� &KLOG� $EXVH�� %DONDQ� 0HG� -��
�����������������
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ÖZ 
Amaç:
%X�oDOÕúPDGD�$OGHUVRQ�5DQGR�IDQWRP��]HULQGH��W�P�PHPH�NDQVHUL�WHGDYLVLQGH�IDUNOÕ�RUJDQODUGD�
DEVRUEH�HGLOHQ�GR]�DUDúWÕUÕOPÕúWÕU��)DUNOÕ�RUJDQODUGDNL�RUWDODPD�GR]�LoLQ�WHGDYL�SODQODPD�VLVWHPL�
�736��YH�WHUPRO�PLQHVDQV�GR]LPHWUH��7/'��GR]�|Oo�POHUL�NDUúÕODúWÕUÕOPÕúWÕU�

Gereç ve Yöntemler: 
øQVDQ�|Oo�OHUL�LOH�IL]LNVHO�RODUDN�EHQ]HU�úHNLOGH��UHWLOHQ�IDQWRP��]HULQGH�VRO�PHPH�GRNXVX�KHGHI�
KDFLP� RODUDN� VHoLOGL�� 9DULDQ� '+;� FLKD]ÕQGD� �'&57�� ��$ODQ�� ,057�� ��$ODQ�� ,057� WHGDYL�
SODQODUÕ� ROXúWXUXOGX�� )DQWRPGD� EHOLUOHQHQ� KDFLP� LoLQGHNL� \HUOHUH� 7/'����� GR]LPHWUHOHUL�
\HUOHúWLULOGLNWHQ�VRQUD�ÕúÕQODQGÕ��'DKD�VRQUD�KHU�ELU�WHNQLN�LoLQ�HOGH�HGLOHQ�GR]�|Oo�POHUL�736�
GR]ODUÕ�LOH�NDUúÕODúWÕUÕOGÕ�

Bulgular: 
�'&57����$ODQ��,057�YH���$ODQ��,057�WHNQLNOHULQGH�SODQODQDQ�KHGHI�YRO�P�Q��379��RUWDODPD�
GR]�GH÷HUL�LoLQ�736�GR]ODUÕ�YH�7/'�GR]ODUÕ�DUDVÕQGDNL�LVWDWLVWLNVHO�DQODPOÕOÕN�VÕUDVÕ\OD��S �������
S ������YH�S ������RODUDN�EXOXQPXúWXU��7LURLG¶LQ�RUWDODPD�GR]XQGD�,057�WHNQL÷L�LOH�\DSÕODQ�
SODQODUGD�736�YH�7/'�GR]ODUÕ�DUDVÕQGDNL�IDUNÕQ�DUWWÕ÷Õ�J|U�OP�úW�U��)HW�V�GR]ODUÕ�LQFHOHQGL÷LQGH�
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ABSTRACT
Objective: 
,Q�WKLV�VWXG\��WKH�DEVRUEHG�GRVH�LQ�GLIIHUHQW�RUJDQV�ZDV�LQYHVWLJDWHG�LQ�WKH�WUHDWPHQW�RI�ZKROH�
EUHDVW�FDQFHU�RQ�WKH�$OGHUVRQ�5DQGR�SKDQWRP�7UHDWPHQW�SODQQLQJ�V\VWHP��736��DQG�WKHUPROX�
PLQHVFHQFH�GRVLPHWHU��7/'��GRVH�PHDVXUHPHQWV�ZHUH�FRPSDUHG�IRU�WKH�PHDQ�GRVH�LQ�GLIIHUHQW�
RUJDQV�

Material and Methods: 
7KH�OHIW�EUHDVW�WLVVXH�ZDV�FKRVHQ�DV�WKH�WDUJHW�YROXPH�RQ�WKH�
SKDQWRP��ZKLFK�ZDV�SURGXFHG�SK\VLFDOO\� VLPLODU� WR�KXPDQ�
GLPHQVLRQV���'&57����)LHOG�,057����)LHOG�,057�WUHDWPHQW�
SODQV�ZHUH�FUHDWHG�LQ�WKH�9DULDQ�'+;�GHYLFH��$IWHU�7/'�����
GRVLPHWHUV� ZHUH� SODFHG� LQ� WKH� SODFHV� LQ� WKH� GHWHUPLQHG�
YROXPH�LQ�WKH�SKDQWRP��WKH\�ZHUH�LUUDGLDWHG��7KHQ��WKH�GRVH�
PHDVXUHPHQWV� REWDLQHG� IRU� HDFK� WHFKQLTXH�ZHUH� FRPSDUHG�
ZLWK�WKH�736�GRVHV�

Results: 
7KH� VWDWLVWLFDO� VLJQLILFDQFH� EHWZHHQ� 736� GRVHV� DQG� 7/'�
GRVHV�IRU�WKH�PHDQ�GRVH�YDOXH�RI�WKH�SODQQHG�WDUJHW�YROXPH�
�379��LQ��'&57����)LHOGV��,057����)LHOGV��,057�WHFKQLTXHV�
ZHUH�IRXQG�DV�S� ��������S� �������DQG�S� ��������UHVSHFWLYH�
O\��,W�ZDV�REVHUYHG�WKDW�WKH�GLIIHUHQFH�EHWZHHQ�736�DQG�7/'�
GRVHV�LQFUHDVHG�LQ�WKH�SODQV�PDGH�ZLWK�WKH�,057�WHFKQLTXH�LQ�
WKH� PHDQ� GRVH� RI� WKH� WK\URLG��:KHQ� WKH� IHWXV� GRVHV� ZHUH�
H[DPLQHG��WKH�GRVH�ZDV�QRW�GHWHUPLQHG�ZLWK�736��ZKLOH�WKH�
DYHUDJH� IHWXV� GRVH� ZDV� IRXQG� WR� EH� ����������� F*\� ZLWK�
7/'��,Q�DGGLWLRQ��ZKHQ�WKH�SDURWLG�GRVHV�ZHUH�H[DPLQHG��WKH�
GRVH�ZDV�QRW�GHWHUPLQHG�ZLWK�736��ZKLOH�WKH�PHDQ�SDURWLG�
GRVH�ZDV�PHDVXUHG�DV�������������F*\�ZLWK�7/'�

Conclusion:
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ABSTRACT
Objective: 
,Q�WKLV�VWXG\��WKH�DEVRUEHG�GRVH�LQ�GLIIHUHQW�RUJDQV�ZDV�LQYHVWLJDWHG�LQ�WKH�WUHDWPHQW�RI�ZKROH�
EUHDVW�FDQFHU�RQ�WKH�$OGHUVRQ�5DQGR�SKDQWRP�7UHDWPHQW�SODQQLQJ�V\VWHP��736��DQG�WKHUPROX�
PLQHVFHQFH�GRVLPHWHU��7/'��GRVH�PHDVXUHPHQWV�ZHUH�FRPSDUHG�IRU�WKH�PHDQ�GRVH�LQ�GLIIHUHQW�
RUJDQV�

Material and Methods: 
7KH�OHIW�EUHDVW�WLVVXH�ZDV�FKRVHQ�DV�WKH�WDUJHW�YROXPH�RQ�WKH�
SKDQWRP��ZKLFK�ZDV�SURGXFHG�SK\VLFDOO\� VLPLODU� WR�KXPDQ�
GLPHQVLRQV���'&57����)LHOG�,057����)LHOG�,057�WUHDWPHQW�
SODQV�ZHUH�FUHDWHG�LQ�WKH�9DULDQ�'+;�GHYLFH��$IWHU�7/'�����
GRVLPHWHUV� ZHUH� SODFHG� LQ� WKH� SODFHV� LQ� WKH� GHWHUPLQHG�
YROXPH�LQ�WKH�SKDQWRP��WKH\�ZHUH�LUUDGLDWHG��7KHQ��WKH�GRVH�
PHDVXUHPHQWV� REWDLQHG� IRU� HDFK� WHFKQLTXH�ZHUH� FRPSDUHG�
ZLWK�WKH�736�GRVHV�

Results: 
7KH� VWDWLVWLFDO� VLJQLILFDQFH� EHWZHHQ� 736� GRVHV� DQG� 7/'�
GRVHV�IRU�WKH�PHDQ�GRVH�YDOXH�RI�WKH�SODQQHG�WDUJHW�YROXPH�
�379��LQ��'&57����)LHOGV��,057����)LHOGV��,057�WHFKQLTXHV�
ZHUH�IRXQG�DV�S� ��������S� �������DQG�S� ��������UHVSHFWLYH�
O\��,W�ZDV�REVHUYHG�WKDW�WKH�GLIIHUHQFH�EHWZHHQ�736�DQG�7/'�
GRVHV�LQFUHDVHG�LQ�WKH�SODQV�PDGH�ZLWK�WKH�,057�WHFKQLTXH�LQ�
WKH� PHDQ� GRVH� RI� WKH� WK\URLG��:KHQ� WKH� IHWXV� GRVHV� ZHUH�
H[DPLQHG��WKH�GRVH�ZDV�QRW�GHWHUPLQHG�ZLWK�736��ZKLOH�WKH�
DYHUDJH� IHWXV� GRVH� ZDV� IRXQG� WR� EH� ����������� F*\� ZLWK�
7/'��,Q�DGGLWLRQ��ZKHQ�WKH�SDURWLG�GRVHV�ZHUH�H[DPLQHG��WKH�
GRVH�ZDV�QRW�GHWHUPLQHG�ZLWK�736��ZKLOH�WKH�PHDQ�SDURWLG�
GRVH�ZDV�PHDVXUHG�DV�������������F*\�ZLWK�7/'�

Conclusion:
,W�FDQ�EH�VDLG�WKDW�736�IDLOV�WR�HVWLPDWH�RUJDQ�GRVHV�DW�GLVWDQF�
HV�JUHDWHU�WKDQ���FP��,W�ZLOO�EH�PRUH�DGYDQWDJHRXV�WR�FKRRVH�
WKH��'&57�WUHDWPHQW�WHFKQLTXH�LQ�EUHDVW�UDGLRWKHUDS\�

Key Words: 
7KHUPROXPLQHVFHQFH�GRVLPHWHU��%UHDVW�UDGLRWKHUDS\��2XW�RI�
ILHOG�GRVH

/ʈ:ʈ̪
0HPH�NDQVHUL�G�Q\DGD�NDQVHU�|O�POHULQLQ����
�Q��ROXúWXU�
PDNWDGÕU�� 6RQ� \ÕOODUGD� ��� \Dú� DOWÕQGDNL� NDGÕQODUGD� PHPH�
NDQVHUL�LQVLGDQVÕQÕQ�DUWWÕ÷Õ�J|U�OPHNWHGLU��������(UNHQ�WHúKLV�
YH�UDG\RWHUDSL��57��WHGDYLVL�PHPH�NDQVHUL�KDVWDODUÕQÕQ�|O�P�
RUDQÕQÕ� G�ú�UPHNWH� YH� KD\DWWD� NDOPD� RUDQÕQÕ� DUWÕUPDNWDGÕU�
������� 57¶� GH� WHPHO� DPDo�� KHGHI� KDFLP¶H� LVWHQLOHQ� GR]X�
YHULUNHQ�� WHGDYL� KDFLP� oHYUHVLQGHNL� NULWLN� RUJDQODUÕ� HQ� L\L�
úHNLOGH� NRUXPDNWÕU�� 0HPH� 57¶� GH� �o� ER\XWOX� NRQIRUPDO�
UDG\RWHUDSL���'&57��YH�\R÷XQOXN�D\DUOÕ�UDG\RWHUDSL��,057��
WHNQL÷L�\D\JÕQ�RODUDN�NXOODQÕOPDNWDGÕU�� ,057�JLEL� �PRGHUQ��
WHNQLNOHU� � LOH� � W�P|UO�� � GRNXODUD� � \�NVHN� � GR]� � UDG\DV\RQ��
YHULOLUNHQ�� � QRUPDO� � oHYUH� � GRNXODU� � GDKD� � L\L� � ELU� � úHNLOGH��
NRUXQDELOPHVLQH� UD÷PHQ� WHGDYL� VRQUDVÕ� LNLQFLO� PDOLJQLWH�
JHOLúPH�ULVNL�YDUGÕU��������øQWHJUDO�GR]��KHGHI�KDFLP�GÕúÕQGDNL�
GRNXODUÕQ�DOPÕú�ROGX÷X�UDG\DV\RQ�GR]X�RODUDN�WDQÕPODQÕU�YH�
G�ú�N�GR]�KDVVDVL\HWLQH�VDKLS�NULWLN�RUJDQODU�LoLQ�oRN�|QHP�
OLGLU�� %X� G�ú�N� GR]� KDVVDVL\HWLQH� VDKLS� NULWLN� RUJDQODU� LoLQ�
ED]Õ� HúLN� GH÷HUOHU� EHOLUOHQPLú� ROVD� GD� �PDNXO� |Oo�GH� HOGH�
HGLOHELOHFHN�NDGDU�G�ú�N���$/$5$��SUHQVLEL�\D\JÕQ�RODUDN�
NDEXO� J|UHQ� ELU� \DNODúÕPGÕU� ����� /LWHUDW�U� oDOÕúPDODUÕQGD�
UDG\RWHUDSLGHQ�VRQUD�|]HOOLNOH�JHQo�KDVWDODUGD�WLURLG�NDQVHU�
OHULQGH� DUWÕú� ROGX÷X� ELOGLULOPLúWLU�� 57� HVQDVÕQGD� LNLQFLO�
UDG\DV\RQ�ROXúXPX�LQWHJUDO�GR]�DUWÕúÕQD�VHEHS�RODELOPHNWHGLU�

������ øNLQFLO� NDQVHU� ROXúXPXQGD�� IRWRQ� YH� HOHNWURQ�
VDoÕOPDVÕQÕQ�QHGHQ�ROGX÷X�DEVRUEH�GR]�HWNLQ�ELU�URO�DOPDN�
WDGÕU�����������$ODQ�GÕúÕ�DEVRUEH�HGLOHQ�GR]ODU�G�ú�N�ROVD�GD�
LNLQFLO� NDQVHU� ROXúXPXQGD� YH\D� |]HO� GXUXPOX� KDVWDODUGD�
|QHP�DU]� HWPHNWHGLU��*HQo�\DúODUGD�J|U�OHQ�PHPH�NDQVHU�
OHUL��WHGDYL�HVQDVÕQGD�RODVÕ�ELU�KDPLOHOLN�GXUXPXQX�J|]�|Q�QH�
DOPD\Õ� JHUHNWLUPHNWHGLU�� +DPLOHOLN� HVQDVÕQGD� WHGDYL� YH\D�
WHGDYL� DúDPDVÕQGD� ROXúDELOHFHN� KDPLOHOLNOHU� GXUXPXQGD�
X\JXODQDFDN�WHGDYLGH�IHW�V�Q�RODELOGL÷LQFH�NRUXQPDVÕ�JHUHN�
PHNWHGLU��)HW�V�Q�PDUX]�NDOGÕ÷Õ�UDG\DV\RQ�GR]X�YH�ROXúDEL�
OHFHN�HWNLOHU��KDPLOHOL÷LQ�HYUHVLQH�J|UH�GH�GH÷LúLNOLN�J|VWHUH�
ELOPHNWHGLU�� 8OXVODUDUDVÕ� UDG\RORMLN� NRUXPD� NRPLV\RQX�
�,&53��EHOLUWWL÷L�YH�JHQHO�NDEXO�J|UP�ú�NDQÕ\D�J|UH����F*\
�
LQ� DOWÕQGDNL� GR]ODUD� PDUX]� NDOPÕú� ELU� IHW�V� GXUXPXQGD�
KDPLOHOL÷LQ� VRQODQGÕUÕOPDVÕQD� JHUHN� \RNWXU� ������ ��� YH� ����
KDIWD�DUDVÕQGD�RUJDQ�ROXúXPX�\R÷XQ�ELU�úHNLOGH�JHUoHNOHúPH�
NWHGLU��%X�HYUHGH����F*\�YH\D�GDKD�\�NVHN�GR]ODUD�PDUX]�
NDOÕQDFDN� ROXUVD� RUJDQODUGD� JHOLúLP� ER]XNOXNODUÕ� ULVNL�
DUWPDNWDGÕU�%X�oDOÕúPDGD�$OGHUVRQ�5DQGR�IDQWRP��]HULQGH��
IDUNOÕ� WHGDYL� WHNQLNOHUL� LoLQ� DODQ� GÕúÕ� \DNÕQ� YH� X]DN� oHúLWOL�
RUJDQODUGD� DEVRUEH� HGLOHQ� UDG\DV\RQXQ� LQ� YLYR� GR]LPHWUL�
VLVWHPOHULQGHQ�WHUPRO�PLQHVDQV�GR]LPHWUH��7/'��LOH�|Oo�O�S�
NDUúÕODúWÕUÕOPDVÕ�DPDoODQPÕúWÕU��

GEREÇ ve YÖNTEMLER
%X�oDOÕúPDGD��\�NVHN�HQHUMLQLQ�GDKD�oRN�NXOODQÕOGÕ÷Õ�PHPH�
E|OJHVL�KHGHI�WHGDYL�DODQÕ�RODUDN�VHoLOGL��9DULDQ�'+;��9DULDQ�
0HGLFDO� 6\VWHPV�� 3DOR� $OWR�� &DOLIRUQLD�� 86$�� FLKD]ÕQGD�
IDUNOÕ� WHGDYL� WHNQLNOHUL� LOH� ��'&57����$ODQ�� ,057����$ODQ��
,057�� \DSÕOPÕú� X\JXODPDODUD� |]HO� WHGDYL� SODQODPDVÕ�
VRQUDVÕQGD�UDQGR�IDQWRPGD�KHGHI�KDFLP�YH�DODQ�GÕúÕ�KDFLPGH�
NL� EHOLUOHQHQ� QRNWDODUD� 7/'����� GR]LPHWUHOHUL� \HUOHúWLULOLS�
ÕúÕQODQGÕ��'DKD�VRQUD�KHU�ELU� WHNQLN�LoLQ�HOGH�HGLOHQ�LQ�YLYR�
GR]� |Oo�POHUL� WHGDYL� SODQODPD� VLVWHPL� �736�� LOH�
NDUúÕODúWÕUÕOGÕ�

Alderson Rando Fantom
$OGHUVRQ�PDUND�NDGÕQ�UDQGR�IDQWRP�JHUoHN�LQVDQ�ER\XWODUÕQ�
GD�YH�ED]Õ�RUJDQODUÕQ�\R÷XQOXN�LQKRPRMHQLWHOHULQH�VDKLS�RODQ�
LQVDQ� úHNLOOL� �DQWURSRPRUILN�� IDQWRP� GRNX� |]HOOLNOHULQH�
X\JXQ�RODUDN�\DSÕOPÕúWÕU��'RNX�\R÷XQOX÷X�������JU�FP��YH�
DNFL÷HUOHULQ� \R÷XQOX÷X� ��������� JU�FP�
W�U�� )DQWRPXQ�
NHPLNOHU� JHUoHN� LQVDQ� NHPL÷LQGHQ� �UHWLOPLúWLU�� )DQWRP� ���
NHVLWWHQ�ROXúPDNWDGÕU�YH�KHU�ELU�NHVLW�����FP�NDOÕQOÕ÷ÕQGDGÕU��
+HU�ELU�NHVLW�DEVRUEH�GR]X�|OoPHGH�NXOODQÕODQ�7/'�URGODUÕ�
\HUOHúLPLQH�X\JXQ�GHOLNOHUH�VDKLSWLU��)DQWRPXQ�PHPH�KDFPL�
\DNODúÕN�RODUDN�����PO¶�GLU�

*QTOQ[IaIZTÜ�<WUWOZINQ�^M�3WV\]ZTIUI
5DQGR� IDQWRPXQ� ELOJLVD\DUOÕ� WRPRJUDIL� �%7�� J|U�QW�V��
7RVKLED� �7RVKLED� PHGLNDO� VLVWHP�� PDUND� %7� FLKD]Õ�
NXOODQÕOPÕúWÕU�� )DQWRP�� %7� PDVDVÕQÕQ� �VW�QH� VÕUW� �VW��
\DWÕUÕOPÕú� YH� VRO�PHPH� E|OJHVL� WHGDYL� DODQÕ� RODFDN� úHNLOGH�
LúDUHWOH\LFLOHU� \HUOHúWLULOHUHN� ���� PP� NDOÕQOÕNWD� NHVLWOHU�
ROXúWXUDFDN�úHNLOGH�%7�J|U�QW�OHUL�oHNLOPLúWLU��%7¶GHQ�HOGH�
HGLOHQ� J|U�QW�OHU� ',&20� D÷Õ� LOH� 736¶H� DNWDUÕOPÕúWÕU�� %7�
J|U�QW�OHU��]HULQGHQ�5DG\DV\RQ�7HUDSLVL�2QNRORML�*UXEX�

�572*��NRQWXUODPD�DWODVÕQD�J|UH�NOLQLN�W�P|U�YRO�P��&79��
WDQÕPODQPÕú�YH���PP�PDUM�YHULOHUHN�SODQODQDQ�W�P|U�YRO�P�
�379��ROXúWXUXOPXúWXU��379�FLOWWHQ���PP�LoHUL�oHNLOHUHN�VRQ�
KDOL� YHULOPLúWLU��+HGHI� YRO�PH� \DNÕQ� ULVNOL� RUJDQODU� �2$5��
�VRO�YH�VD÷�DNFL÷HU��NDOS��NDUúÕ�PHPH��\HPHN�ERUXVX��WLURLG���
D\UÕFD�VD÷�YH�VRO�SDURWLV�YH� LON� WULPHVWHUL� WHPVLOHQ�SHOYLVGH�
IHW�V� NRQWXUODQPÕúWÕU�� %�W�Q� NRQWXUODPD� LúOHPOHUL� WHN� ELU�
UDG\DV\RQ�RQNROR÷X�WDUDIÕQGDQ�WDQÕPODQPÕúWÕU�

Tedavi planlama
dDOÕúPDPÕ]GD�(FOLSVH�9������SODQODPD� VLVWHPL�NXOODQÕODUDN�
ROXúWXUXODQ� �'&57�� �� $ODQ�� ,057� YH� �� $ODQ�� ,057�
SODQODUÕQÕQ� GR]� KHVDSODPDODUÕQGD� ³$QLVRWURSLF� $QDO\WLFDO�
$OJRULWKP�� $$$´� DOJRULWPDVÕ� NXOODQÕOPÕúWÕU�� �'&57�
SODQODUÕQGD�� NDUúÕOÕNOÕ� LNL� WDQMDQVL\HO� DODQ� WHNQL÷L� ����� YH�
�����JDQWUL�DoÕODUÕQGD�YH�GL÷HU� LNL�SODQ� LoLQ�GLQDPLN� ,057�
WHNQL÷L� NXOODQÕOPÕúWÕU�� 0HPH� NRUX\XFX� FHUUDKL� JHoLUGL÷L�
YDUVD\ÕODQ�KHGHI�YRO�P���09�LOH����*\����*\�[����IU��DODFDN�
úHNLOGH�ÕúÕQODQPÕúWÕU��,úÕQODPD�LoLQ�\DSÕODQ�WHGDYL�SODQODUÕQGD��
VWDQGDUW� RODUDN� GLNNDW� HGLOHQ� YH� \�NVHN� GR]� DOPDVÕQGDQ�
NDoÕQÕODQ� NULWLN� RUJDQODU� D\QÕ� úHNLOGH� NRUXQPXúWXU�� ,057�
SODQODUÕQGD� HQ� L\L� KHGHI� KDFLPOHUL� HOGH� HWPHN� YH� NULWLN�
\DSÕODUÕ� NRUXPDN� LoLQ� RSWLPXP� ÕúÕQ� JDQWUL� DoÕODUÕ� ��$ODQ��
,057�LoLQ����������������������������YH���$ODQ�� ,057�LoLQ�
��������������������������������������VHoLOGL��7�P�SODQODU�LoLQ�
379¶QLQ�LoLQGHNL�PDNVLPXP�GR]XQ�����¶\L�JHoPHPHVL�YH�
379¶QLQ�UHIHUDQV�L]RGR]��WHGDYL�GR]X�RODUDN�YHULOHQ����*\¶LQ�
����� WDUDIÕQGDQ� \HWHUL� NDGDU� L\L� VDUÕOPDVÕ� NULWHUL� GLNNDWH�
DOÕQGÕ��5LVN�DOWÕQGDNL�RUJDQODU�LoLQ�KHGHIOHQHQ�GR]�VÕQÕUODUÕ�LVH�
NDOS��VRO�DNFL÷HU��NDUúÕ�DNFL÷HU�YH�NDUúÕ�PHPH�LoLQ�VÕUDVÕ\OD���
'PHDQ�����F*\��9����������'PHDQ������F*\�YH�'PHDQ��
���� F*\� RODUDN� EHOLUOHQPLúWLU�� )DQWRP� LoLQ� \DSÕODQ� WHGDYL�
SODQÕQÕQ� JHUoHN� WHGDYLOHUH� X\XPX� QH� NDGDU� oRN� ROXUVD��
DOÕQDFDN� X]DN� QRNWD� |Oo�POHUL� GH� R� NDGDU� JHUoH÷H� \DNÕQ�
RODFDNWÕU�

TLD’ lerin kalibrasyonu
%X� oDOÕúPDGD� ���PP� [� ���PP� [� ���PP� ER\XWODUÕQGD� oLS�
úHNOLQGH� GR÷DO� OLW\XP� IORU�UH� �/L)��7/'����� GR]LPHWUHOHUL�
NXOODQÕOPÕúWÕU�� ���� DGHW�/L)�0J�7L� �7/'������ GR]LPHWUHOHU�
IÕUÕQGD� ����&¶GH� �� VDDW� DUGÕQGDQ� ����&¶GH� �� VDDW� WDYODQ�
PÕúWÕU��7�P�PHYFXW�7/'
OHU��KHU�ELULQH�LVLP�YHULOHUHN�NDOLE��
UDV\RQ� YH� GR]� |Oo�P� LúOHPOHUL� \DSÕOPÕúWÕU�� 5HODWLI� VWDQGDUW�
VDSPDVÕ� ��
�QQ� DOWÕQGD� RODQ� ��� 7/'� oLSL� oDOÕúPD� LoLQ�
VHoLOPLúWLU��6HoLOHQ�KHU�ELU�7/'�NDUÕúPDPDVÕ�LoLQ�LVLPOHQGLU�
LOPLúWLU�� 'R]LPHWUHOHULQ� NDOLEUDV\RQX� 9DULDQ� '+;� OLQHHU�
KÕ]ODQGÕUÕFÕ�FLKD]Õ�YH�EROXV�NXOODQÕODUDN����FP�[����DODQGD��
66'� ���� FP� �ND\QDN� FLOW� PHVDIHVL�� YH� \�]H\GHQ� ���� FP�
GHULQOLNWH�KHU�ELU�GR]LPHWUH��*\�RODFDN�úHNLOGH�ÕúÕQODQPÕúWÕU��
+HU�WHGDYL�WHNQL÷L�LoLQ�7/'¶�OHU�ÕúÕQODPD�VRQUDVÕ�\HUOHULQGHQ�
oÕNDUWÕODUDN� |Oo�POHUL� \DSÕOPÕúWÕU�� 7/'¶� OHULQ� RNXQPD�
LúOHPLQH� JHoPHGHQ� |QFH� NDUDUVÕ]� WX]DNODUGDQ� ND\QDNODQDQ�
O�PLQHVDQV�VLQ\DOOHULQL�JLGHUPHN�DPDFÕ\OD�|Q� ÕVÕWPD� LúOHPL�
IÕUÕQGD�����&¶GH����GN� V�UH\OH� \DSÕOPÕúWÕU��7/'¶� OHULQ� GR]�
|Oo�P�LúOHPL�E|O�P�P�]GH�EXOXQDQ�GR]LPHWUL�ODERUDWXYDUÕQ�
GD�+DUVKDZ�PDUND� �����PRGHO�7/'� RNX\XFX� NXOODQÕODUDN�
\DSÕOPÕúWÕU�

<4,¼�TMZQV�NIV\WUI�aMZTM̫\QZQTUM[Q
.DGÕQ� 5$1'2� IDQWRPXQ� VRO� YH� VD÷� PHPH�� E|O�POHULQH�
GR]LPHWULN�|Oo�POHUGH�NXOODQÕOPDN� LoLQ� VHNL]HU� WDQH� ORNDOL�
]DV\RQ� VHoLOHUHN� LVLPOHQGLULOPLúWLU�� +HU� ELU� ORNDOL]DV\RQD�
�oHU�DGHW�7/'�GLNH\�RODUDN�\DQ\DQD�\HUOHúWLULOPLúWLU��7/'¶�
OHULQ�LVWHQLOHQ�GHULQOLNOHUH�GHQN�JHOPHVLQL�VD÷ODPDN�YH�7/'¶�
OHU� DUDVÕQGD� KDYD� NDOPDVÕQÕ� HQJHOOHPHN� DPDFÕ\OD� 5$1'2�
IDQWRP�LOH�D\QÕ�PDO]HPHGHQ�\DSÕOPÕú�GRNX�HúGH÷HUL� WÕSDODU�
NXOODQÕOPÕúWÕU��+HGHI�KDFLPGHQ�������FP�DODQ�GÕúÕ�X]DNOÕNWD�
EXOXQDQ� IDQWRPXQ� �� NHVLWLQGHNL� KHU� LNL� SDURWLVH� �oHU� DGHW�
7/'�\HUOHúWLULOPLúWLU��6RO�PHPH\H������FP�X]DNOÕNWD�WHGDYL�
DODQÕ�GÕúÕQGD�YH����NHVLWWH�EXOXQDQ�WLURLGH���7/'�\HUOHúWLULO��
PLúWLU�� +HGHI� YRO�P�Q� DOW� VÕQÕUÕQGDQ� ������ FP� X]DNOÕNWD�
EXOXQDQ� YH� KDPLOHOL÷LQ� LON� WULPHVWHU� G|QHPLQ� KDFLPVHO�
E�\�NO�÷�QGH�EXOXQPDVÕ�RODVÕ�RODQ�IDQWRPXQ�����NHVLWLQH����
7/'�\HUOHúWLULOPLúWLU�

,Wb�LMɦMZTMVLQZUM[Q
%LOJLVD\DUOÕ� WRPRJUDIL� oHNLPL� |QFHVLQGH� UDQGRP� IDQWRPGD�
KHU�ELU�ORNDOL]DV\RQD�DUWHIDNW�ROXúWXUPD\DFDN�LúDUHWOH\LFLOHU�
\HUOHúWLULOGL�YH�EX� ORNDOL]DV\RQODU�736¶�GH�D\UÕ�D\UÕ�NRQWXU�
ODQGÕ���'&57����$ODQ��,057�YH���$ODQ��,057�WHNQLNOHUL�LOH�
379����*\�DODFDN�úHNLOGH�\DSÕODQ�SODQODUGD�EHOLUOHQHQ�ORNDOL�
]DV\RQODUGDNL�QRNWD�GR]ODU�EHOLUOHQGL��5DQGRP�IDQWRPGD�KHU�
ELU�WHNQLN�LoLQ�7/'¶�OHU�|QFHGHQ�EHOLUOHQHQ�ORNDOL]DV\RQODUD�
\HUOHúWLULOGL��dDOÕúPDGD� IDQWRPX����J�Q�ER\XQFD� ÕúÕQODPDN�
\HULQH�KHU�ELU�ÕúÕQODPDGD���*\�GR]�YHULOHFHN�úHNLOGH�WRSODP���
NHUH� ÕúÕQODPD� \DSÕOPÕú� YH� EXQODUÕQ� RUWDODPDODUÕ� DOÕQDUDN� ��
WHGDYL� V�UHVL� ER\XQFD� EHOLUOHQHQ� ORNDOL]DV\RQODUGDNL� GR]ODU�
EHOLUOHQPLúWLU��'DKD�VRQUD����IUDNVL\RQ�VRQXFXQGD�EX�E|OJHO�
HULQ� DOGÕ÷Õ� GR]ODUD� XODúPDN� LoLQ� ��� LOH� oDUSÕODUDN� VRQXoODU�
KHVDSODQPÕúWÕU�� %HOLUOHQHQ� ORNDOL]DV\RQODUGDNL� DEVRUEH�
GR]ODU� RNXQDUDN� 736¶� GHQ� HOGH� HGLOHQ� GR]� GH÷HUOHUL� LOH�
NDUúÕODúWÕUÕOGÕ�

ʈ[\I\Q[\QS[MT�)VITQb
7�P�YHULOHU� 6RV\DO�%LOLPOHU� LoLQ� øVWDWLVWLNVHO� 3DNHW� �6366��
\D]ÕOÕPÕQGD� �V�U�P������� ,%0��ND\GHGLOGL�YH�DQDOL]�HGLOGL��
ho� IDUNOÕ� WHGDYL�SODQÕQÕQ�DUDVÕQGDNL� LOLúNL\L�GH÷HUOHQGLUPHN�
LoLQ� 3DLUHG� 6DPSOHV� W�� WHVWL� NXOODQÕOGÕ�� 3� ������ LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�NDEXO�HGLOGL�

BULGULAR
736¶�GH��o�IDUNOÕ�WHNQLN�LOH�\DSÕODQ�SODQODUD�DLW�GR]�GD÷ÕOÕP�
ODUÕ�ùHNLO����GH�J|VWHULOPLúWLU��

ùHNLO� ���$��'&57� SODQ� WHNQL÷L� LoLQ� GR]� GD÷ÕOÕPÕ� %�� ��$ODQ�� ,057� SODQ�
WHNQL÷L�LoLQ�GR]�GD÷ÕOÕPÕ�&����$ODQ��,057�SODQ�WHNQL÷L�LoLQ�GR]�GD÷ÕOÕPÕ�

379
�QLQ�KHGHIOHQHQ�GR]X�DOPDVÕ�DPDoODQÕUNHQ��NULWLN�RUJDQ�
GR]ODUÕQÕQ�SODQODPD� VÕUDVÕQGD�NDEXO� HGLOHELOLU� VÕQÕU� GR]ODUÕQ�
DOWÕQGD�ROPDVÕ�DPDoODQGÕ���'&57����$ODQ��,057�YH���$ODQ��
,057�SODQ�WHNQLNOHUL� LoLQ�GR]�YRO�P�KLVWRJUDPÕ�NDUúÕODúWÕU�
PDVÕ�ùHNLO����GH�J|VWHULOPLúWLU��

ùHNLO�����'&57����$ODQ��,057�YH���$ODQ��,057�LoLQ�GR]�YRO�P�KLVWRJUDP��
��������������NDUúÕODúWÕUPDVÕ��3HPEH��379��NDKYHUHQJL��NDOS��PDYL��WLURLG��
��������������\HúLO��VRO�DNFL÷HU��VDUÕ��VSLQDO�NRUG�
�������������Ÿ���'&57����������$ODQ��,057����Ŷ����$ODQ��,057����

(FOLSVH�736¶�GH�ROXúWXUXODQ��o�IDUNOÕ�WHNQLN�LoLQ�KHGHI�KDFLP��
NULWLN� RUJDQODU�� KRPRMHQLWH� LQGHNV� �+,��� FRQIRUPLWH� LQGHNV�
�&,���WRSODP�08�YH�DNWLI�ÕúÕQODPD�V�UHOHUL�7DEOR�,�¶�GH�J|VWH��
ULOPLúWLU��

7DEOR�,��(FOLSVH�736�LOH�KHVDSODQDQ�SODQODQDQ�KHGHI�KDFLP�YH�
���������������NULWLN�RUJDQ�GR]�GH÷HUOHUL�

%X�WDEOR\D�J|UH�KHGHIOHQHQ�GR]XQ������o�SODQ�WHNQL÷L�LoLQ�
VD÷ODQPÕú� ROXS�� ��$ODQ�,057� WHNQL÷L� \�NVHN� GR]GD� GL÷HU�
WHNQLNOHUH�J|UH�GDKD��VW�Q�EXOXQPXúWXU���'&57�WHNQL÷L�LoLQ�
&,�GH÷HUL�����LNHQ�GL÷HU�LNL�WHNQLN�LoLQ������RODUDN�EXOXQPXú�
WXU�� +,� GH÷HUL� �'&57�� �� $ODQ�� ,057� YH� �� $ODQ� ,057�
WHNQLNOHUL�LoLQ�VÕUDVÕ\OD�������������YH������RODUDN�EXOXQPXú�
WXU���'&57�WHNQL÷LQLQ�08�GH÷HUL�GL÷HU�WHNQLNOHUH�J|UH�G�ú�N�
ROXS� D\QÕ� úHNLOGH� DNWLI� ÕúÕQODPD� V�UHVL� GL÷HU� LNL� ,057�
WHNQL÷LQH� J|UH� GDKD� NÕVDGÕU�� 6RO� DNFL÷HULQ�9��� LoLQ� ��$ODQ�
,057�WHNQL÷L��VW�Q�EXOXQPXúWXU��.DOELQ�RUWDODPD�GR]X�LoLQ�
LVH� �'&57� WHNQL÷L� GL÷HU� ,057�SODQODUÕQD� J|UH� GDKD� �VW�Q�
EXOXQPXúWXU��379�YH�NULWLN�RUJDQODU�LoLQ�736�YH�7/'�RUWDOD�
PD�GR]�GH÷HUOHUL�7DEOR�,,¶�GH�YHULOPLúWLU��

3ODQODQDQ�KHGHI�YRO�P�LoLQ�RUWDODPD�736�GR]ODUÕ�YH�RUWDODPD�
7/'�GR]ODUÕQGD�DQODPOÕ�IDUN�J|U�OP�ú�ROXS��'&57����$ODQ��
,057� YH� ��$ODQ�� ,057� WHNQLNOHUL� LoLQ� VÕUDVÕ\OD�� S �������
S ������YH�S ������RODUDN�EXOXQPXúWXU��6D÷�PHPH�LoLQ�HQ�
DQODPOÕ�IDUN���$ODQ��,057�WHNQL÷LQGH�S ������RODUDN�EXOXQ�
PXúWXU��7LURLG�YRO�P�QGH� ,057� WHNQL÷L� LOH�\DSÕODQ�SODQODU�
LoLQ� NRQIRUPDO� WHGDYL� WHNQL÷H� QD]DUDQ� 736� YH� 7/'� GR]�
|Oo�POHUL� DUDVÕQGDNL� IDUNÕQ� DUWWÕ÷Õ� J|U�OP�úW�U�� 6D÷� YH� VRO�
SDURWLV� LoLQ� 736� GR]ODUÕ� �� F*\� RODUDN� EXOXQPXúWXU�� 6D÷�
SDURWLV� LoLQ� 7/'� GR]� |Oo�POHULQLQ� RUWDODPDVÕ� �'&57�� ��
$ODQ��,057�YH���$ODQ��,057�WHNQLNOHUL�LoLQ�VÕUDVÕ\OD�������
F*\��������F*\�YH�������F*\�RODUDN�|Oo�OP�úW�U��6RO�SDURWLV�
LoLQ�7/'�GR]�|Oo�POHULQLQ�RUWDODPDVÕ��'&57����$ODQ��,057�
YH���$ODQ�� ,057� WHNQLNOHUL� LoLQ� VÕUDVÕ\OD�������F*\��������
F*\� YH� ������ F*\� RODUDN� |Oo�OP�úW�U�� +HGHI� YRO�PGHQ�
X]DNWD� EXOXQDQ� YH� ÕúÕQODQDQ� IDQWRPXQ� IHW�V�Q� EXOXQGX÷X�
NDEXO�HGLOHQ� UDKLP�E|OJHVLQGH��'&57����$ODQ�� ,057�YH���
$ODQ��,057�WHNQLNOHUL�LoLQ�736�GR]�|Oo�P�������F*\�RODUDN�
EXOXQPXúWXU�� )DQWRPXQ� IHW�V�Q� EXOXQGX÷X� NDEXO� HGLOHQ�
UDKLP�E|OJHVLQGH�7/'�GR]�|Oo�POHUL�RUWDODPDVÕ��'&57����
$ODQ�� ,057�YH���$ODQ�� ,057�WHNQLNOHUL� LoLQ�VÕUDVÕ\OD������
F*\��������F*\�YH�������F*\�RODUDN�EXOXQPXúWXU��

<):<1̪5)
%X�oDOÕúPDGD��UDG\RWHUDSL�WHGDYLVL�J|UHQ�KDVWDODUGD�VDKD�GÕúÕ�
RUJDQODUGD�VHNRQGHU�NDQVHU�ULVNLQLQ�|QHPL�GLNNDWH�DOÕQDUDN��
PHPH� NDQVHULQLQ� UDG\DV\RQ� WHGDYLVL� LoLQ� 736� WDUDIÕQGDQ�
KHVDSODQDQ�DODQ�GÕúÕ�RUJDQODUGDNL�DEVRUEH�GR]XQ�GR÷UXOX÷X�
7/'����� LOH� |Oo�OHUHN� NDUúÕODúWÕUÕOPÕúWÕU�� øNLQFLO� NDQVHUL�
GH÷HUOHQGLUHQ� PDNDOHOHUH� J|UH�� LNLQFLO� NDQVHUL� ROXúXPXQGD�
HQ� |QHPOL� SDUDPHWUH� UDG\DV\RQ� DODQODUÕ� GÕúÕQGD� DEVRUEH�
HGLOHQ�GR]GXU��*HQHO�RODUDN�EX�oDOÕúPDGDNL�VRQXoODU��WHGDYL�
DODQODUÕQD�\DNÕQ�RUJDQODUGDNL�DEVRUEH�GR]XQ�WHGDYL�DODQODUÕQ�
GDQ� X]DNWDNL� RUJDQODUD� J|UH� GDKD� E�\�N� ROGX÷XQX� J|VWHU��
PHNWHGLU��%X�DoÕNoD�WHUV�NDUH�\DVDVÕ\OD�LOJLOLGLU�����
$O�5DKEL� YH� DUN�� ����� 0HPH� NDUVLQRPXQXQ� WHGDYLVLQGH�
UDG\RWHUDSL� WHNQLNOHULQLQ� GR]LPHWULN� NDUúÕODúWÕUPDVÕ� �]HULQH�
\DSWÕNODUÕ� IDQWRP� oDOÕúPDVÕQGD�� VRO�PHPH� UDG\RWHUDSLVLQGH�
NDUúÕ�PHPHQLQ�DOPÕú�ROGX÷X�GR]ODUÕ�736�YH�7/'�GR]�|Oo�P�
OHUL� LOH� NDUúÕODúWÕUPÕúODUGÕU��$O�5DKEL� YH� DUN��736¶� GH� E�W�Q�
WHNQLNOHUGH� NDUúÕ� PHPHQLQ� DOPÕú� ROGX÷X� GR]XQ� 7/'� GR]�
|Oo�POHULQGHQ�GDKD�G�ú�N�ROGX÷XQX�J|VWHUPLúOHUGLU��%L]LP�
oDOÕúPDPÕ]GD� NDUúÕ� PHPHQLQ� DOPÕú� ROGX÷X� RUWDODPD� 736�

GR]ODUÕ�YH�7/'�GR]ODUÕ�DUDVÕQGD��'&57���$ODQ��,057�YH���
$ODQ��,057�WHNQLNOHUL�LoLQ�DQODPOÕ�IDUN�EXOXQPXúWXU���������
������YH���������+RZHOO�YH�DUN�������$$$�DOJRULWPDVÕ�NXOOD�
QDUDN�(FOLSVH�736¶�GH��Y������IDQWRP��]HULQGH�\DSWÕNODUÕ�SODQ�
LoLQ� DODQ� GÕúÕ� GR]� GR÷UXOXNODUÕQÕ� DUDúWÕUPÕúODUGÕU�� +HGHI�
KDFLPGHQ� ����� ±� ������ FP� DUDVÕQGDNL� X]DNOÕNODUGD�736� YH�
7/'�GR]ODUÕQÕ�NDUúÕODúWÕUPÕúODU�YH�(FOLSVH�736¶�QLQ�7/'¶�\H�
J|UH� EHOLUOHQHQ� DUDOÕNODUGD� ���� GDKD� G�ú�N� DEVRUEH� GR]�
GH÷HUL� J|VWHUGL÷LQL� ������ FP¶�GHQ�GDKD�E�\�N�X]DNOÕNODUGD�
LVH� 736� YH� 7/'� GR]� GH÷HUOHUL� DUDVÕQGDNL� IDUNÕQ� ���¶� H�
oÕNWÕ÷ÕQÕ� J|VWHUPLúOHUGLU�� dDOÕúPDPÕ]� +RZHOO� YH� DUN�� LOH�
SDUHOHO�VRQXoODU�YHUPLúWLU��+HGHI�YRO�P��VW�VÕQÕUÕQGDQ�������
FP�X]DNOÕNWD�EXOXQDQ�SDURWLVOHU�LoLQ�(FOLSVH�736�RUWDODPD���
F*\�GR]�J|VWHULUNHQ�7/'�LOH�\DSÕODQ�GR]�|Oo�POHULQGH�DEVRU�
EH� GR]� VD÷� SDURWLV� LoLQ� �'&57�� �$ODQ�� ,057� YH� ��$ODQ��
,057�WHNQLNOHULQGH�VÕUDVÕ\OD��������F*\��������F*\�YH�������
F*\�EXOXQPXúWXU��6RO�SDURWLV�LoLQ�736�YH�7/'�RUWDODPD�GR]�
|Oo�POHUL� DUDVÕQGDNL� IDUN� GDKD� GD� DUWDUDN� �'&57�� �$ODQ��
,057�YH���$ODQ��,057�LoLQ�VÕUDVÕ\OD��������F*\��������F*\�
YH�������F*\�RODUDN�RNXQPXúWXU��5DQGR�IDQWRPXQ����NHVLWLQ�
GH�YH�KHGHI�YRO�PH������FP�X]DNOÕNWD�EXOXQDQ�WLURLGLQ�RUWDOD�
PD�GR]X�736¶� GH� �'&57�� �$ODQ�� ,057�YH���$ODQ�� ,057�
WHNQLNOHUL�LoLQ�VÕUDVÕ\OD�������F*\��������F*\�YH�������F*\�
RODUDN�KHVDSODQPÕúNHQ�7/'�GR]�|Oo�P�QGH�VÕUDVÕ\OD��������
F*\��������F*\�YH�������F*\�RODUDN�EXOXQPXúWXU��0D]RQDNLV�
YH� DUN�� ����� IDQWRP��]HULQGH�\DSWÕNODUÕ� oDOÕúPDGD�KHGHIH���
09� LOH� ��� *\� WDQMDQVL\HO� NRQIRUPDO� WHGDYL� SODQÕ� WDVDUOD�
PÕúODU� YH� IDQWRP� �]HULQGH� DOÕQDQ� 7/'� GR]� |Oo�POHULQGH�
IHW�V�Q� WRSODP� �� LOD� �� F*\� DUDVÕQGD� GR]D�PDUX]� NDOGÕ÷ÕQÕ�
J|VWHUPLúOHUGLU��%L]LP�\DSWÕ÷ÕPÕ]�DUDúWÕUPDGD�KHGHI�KDFLPLQ�
DOW� VÕQÕUÕQGDQ� ������ FP� X]DNOÕNWD� EXOXQDQ� YH� LON� WULPHVWHUL�
WHPVLO� HGHQ� ÕúÕQODQDQ� IDQWRPXQ� IHW�V�Q� EXOXQGX÷X� NDEXO�
HGLOHQ� UDKLP� E|OJHVLQGH� �o� WHNQLN� LoLQ� 736¶� GH� RUWDODPD�
DEVRUEH� GR]� �� F*\� RODUDN� KHVDSODQPÕú� LNHQ� RUWDODPD�7/'�
GR]� |Oo�POHULQGH� �'&57�� �$ODQ�� ,057� YH� ��$ODQ�� ,057�
WHNQLNOHUL� LoLQ�VÕUDVÕ\OD�������F*\��������F*\�YH�������F*\�
ROGX÷XQX�GR]LPHWULN�RODUDN�WHVSLW�HWWLN�

SONUÇ
0HPH�UDG\RWHUDSLVLQGH��'&57�YH� ,057� WHNQLNOHUL�\D\JÕQ�
RODUDN�NXOODQÕOPDNWDGÕU��0HPH�NDQVHUL�QHGHQL\OH�UDG\RWHUDSL�
DODQ�JHUoHN�KDVWD\Õ�WDNOLW�HGHQ�ELU�IDQWRP��]HULQGH�\DSÕODQ�EX�
oDOÕúPD\D�J|UH�379�RUWDODPD�GR]�GH÷HUL� LoLQ�736�YH�7/'�
GR]ODUÕQÕQ� ELUELULQH� \DNÕQ� VRQXoODU� YHUGL÷L� J|U�OP�úW�U��
0HPH�UDG\RWHUDSLVLQGH�DODQ�GÕúÕ�GR]ODU�J|]�|Q�QGH�EXOXQGX�
UXODUDN��'&57�WHGDYL�WHNQL÷L�WHUFLK�HGLOHELOLU��$\UÕFD�736¶LQ�
�� FP¶GHQ� X]DN�PHVDIHOHUGH� RUJDQ� GR]ODUÕQÕ� WDKPLQ� HWPHGH�
EDúDUÕVÕ]�ROGX÷X�V|\OHQHELOLU�

(WLN�.RPLWH�2QD\Õ��
dDOÕúPDPÕ]�GR]LPHWULN�IDQWRP�oDOÕúPDVÕ�ROGX÷X�YH�KHUKDQJL�
KDVWD� YHULVL� NXOODQÕOPDGÕ÷Õ� LoLQ� (WLN� .XUXO� .DUDUÕ�
DOÕQPDPÕúWÕU�

<D]DU�.DWNÕODUÕ��
)LNLU�±�2�*���7DVDUÕP���2�*���'HQHWOHPH�±�+�%���.D\QDNODU���
+�%���0DO]HPHOHU���+�%���9HUL�7RSODQPDVÕ�YH�YH\D�øúOHPHVL���
*�ø���$QDOL]�YH�YH\D�<RUXP���2�*���/LWHUDW�U�7DUDPDVÕ���+�%���
<D]Õ\Õ�<D]DQ�±�+�%���(OHúWLUHO�øQFHOHPH�±�2�*���

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

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

%DúDUDQ�+��YH�DUN�$NG�7ÕS�'�����������

���



-HPDO�$��%UD\�)��&HQWHU�00��)HUOD\�-��:DUG�(��
)RUPDQ�'��*OREDO�FDQFHU�VWDWLVWLFV��&$�&DQFHU�-�
&OLQ�������������������

$UDV�6�� ,NL]FHOL�7��$NWDQ�0��'RVLPHWULF�&RP�
SDULVRQ� RI� 7KUHH�'LPHQVLRQDO� &RQIRUPDO�
5DGLRWKHUDS\���'�&57��DQG�,QWHQVLW\�0RGXODW�
HG� 5DGLRWKHUDS\� 7HFKQLTXHV� �,057�� ZLWK�
5DGLRWKHUDS\�'RVH� 6LPXODWLRQV� IRU� /HIW�6LGHG�
0DVWHFWRP\� 3DWLHQWV�� (XU� -� %UHDVW� +HDOWK��
����������������

$GDP� '�� 6XGLWX� 0%�� 3RSD� 5�� &LRFDOWHL� 9��
9ROXPHWUÕF�PRGXODWHG�DUF�WKHUDS\�YV���GFRQIRU�
PDO� UDGLRWKHUDS\� IRU� EUHDVW� FDQFHU�� 5RPDQLDQ�
5HSRUWV�LQ�3K\VLFV�����������������±���

%HUULV�7��0D]RQDNLV�0��6WUDWDNLV�-��7]HGDNLV�$��
)DVRXODNL�$��'DPLODNLV�-��&DOFXODWLRQ�RI�RUJDQ�
GRVHV�IURP�EUHDVW�FDQFHU�UDGLRWKHUDS\��D�0RQWH�
&DUOR� VWXG\�� -� $SSO� &OLQ� 0HG� 3K\V��
�������������

6DQW�0��$OOHPDQL�&��6DQWDTXLODQL�0��.QLMQ�$��
0DUFKHVL� )�� &DSRFDFFLD� 5�� 852&$5(����
6XUYLYDO� RI� FDQFHU� SDWLHQWV� GLDJQRVHG� LQ�
����±������ 5H�VXOWV� DQG� FRPPHQWDU\�� (XU� -�
&DQFHU�����������������

/HH�%��$KQ�6+��.LP�+��6RQ�-��6XQJ�-��+DQ�<��
+XK�6-��.LP�-6��.LP�':��<RRQ�0��5DGLRWKHUD�
S\�LQGXFHG� VHFRQGDU\� FDQFHU� ULVN� IRU� EUHDVW�
FDQFHU�� �'� FRQIRUPDO� WKHUDS\� YHUVXV� ,057�
YHUVXV�90$7��-�5DGLRO�3URW����������������

'¶$ULHQ]R�0��0DVFLXOOR�6*��GH�6DQFWLV�9��2VWL�
0)��&KLDFFKLDUDUHOOL�/��(QULFL�50��,QWHJUDO�GRVH�
DQG� UDGLDWLRQ�LQGXFHG� VHFRQGDU\�PDOLJQDQFLHV��
FRP�SDULVRQ�EHWZHHQ�VWHUHRWDFWLF�ERG\�UDGLDWLRQ�
WKHUD�S\�DQG�WKUHH�GLPHQVLRQDO�FRQIRUPDO�UDGLR�
WKHUDS\�� ,QW� -� (QYLURQ� 5HV� 3XEOLF� +HDOWK��
���������������

-RRVWHQ� $�� %RFKXG� )�� %DHFKOHU� 6�� /HYL� )��
0LULPDQRII� 52�� 0RHFNOL� 5�� 9DULDELOLW\� RI� D�
SHULSKHUDO�GRVH�DPRQJ�YDULRXV�OLQDF�JHRPHWULHV�
IRU� VHFRQG� FDQFHU� ULVN� DVVHVVPHQW�� 3K\V� 0HG�
%LRO�������������������
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7KH� ,QWHUQDWLRQDO�&RPPLVVLRQ�RQ�5DGLRORJLFDO�
3URWHFWLRQ�� +XPDQ� FDUFLQRJHQLF� ULVN� IURP�
LQWUD�XWHULQH� UDGLDWLRQ�� ,Q�� %LRORJLFDO� (IIHFWV�
DIWHU� 3UHQDWDO� ,UUDGLDWLRQ� �(PEU\R� DQG� )HWXV���
,&53� 5HSRUW� ���� 2[IRUG�� 8.�� (OVHYLHU� /WG���
������S���������

'� 6� 6KDUPD��$QLPHVK�� 6� 6� 'HVKSDQGH�� 5� '�
3KXUDLODWSDP��'�'�'HVKSDQGH��6�.�6KULYDVWDYD��
.�$� 'LQVKDZ�� 3HULSKHUDO� GRVH� IURP� XQLIRUP�
G\QDPLF� PXOWLOHDI� FROOLPDWLRQ� ILHOGV�� LPSOLFD�
WLRQV� IRU� VOLGLQJ� ZLQ�GRZ� LQWHQVLW\�PRGXODWHG�
UDGLRWKHUDS\��%U�-�5D�GLRO�����������������

%DQDHH� 1�� 1HGDLH� +�� (VPDWL� (�� 1RVUDWL� +��
-DPDOL�0��'RVH�PHDVXUHPHQW�RXWVLGH�RI�UDGLR�
WKHUDS\�WUHDW�PHQW�ILHOG��3HULSKHUDO�GRVH��XVLQJ�
WKHUPROXPLQH�VHQW� GRVLPHWHUV�� ,QWHUQDWLRQDO�
-RXUQDO�RI�5DGLDWLRQ�5HVHDUFK��������������

<RRQ�-��+HLQV�'��=KDR�;��6DQGHUV�0��=KDQJ�5��
0HDVXUHPHQW� DQG� PRGHOLQJ� RI� RXW�RI�ILHOG�
GRVHV� IURP� YDULRXV� DGYDQFHG� SRVW�PDVWHFWRP\�
UDGLRWKHU�DS\� WHFKQLTXHV�� 3K\V� 0HG� %LRO��
�����������������

.RXULQRX�.0��0D]RQDNLV�0��/\UDUDNL�(��'DPL�
ODNLV� -�� 3KRWRQ�EHDP� UDGLRWKHUDS\� LQ� SUHJQDQW�
SDWLHQWV��FDQ�WKH�IHWDO�GRVH�EH�OLPLWHG�WR����F*\�
RU�OHVV"�3K\V�0HG�������������������

$O�5DKEL� =6�� 5DYLFKDQGUDQ� 5�� %LQXNXPDU� -3��
'DYLV� &$�� 6DW\DSDO� 1�� $O�0DQGKDUL� =�� $�
'RVLPHWULF� &RPSDULVRQ� RI� 5DGLRWKHUDS\�
7HFKQLTXHV� LQ� WKH� 7UHDWPHQW� RI� &DUFLQRPD� RI�
%UHDVW�� -RXUQDO� RI� &DQFHU� 7KHUDS\�� ������ ���
������

+RZHOO� 50�� 6FDUERUR� 6%��.U\� 6)��<DOGR�'=��
$FFXUDF\�RI�RXW�RI�ILHOG�GRVH�FDOFXODWLRQV�E\�D�
FRPPHUFLDO� WUHDWPHQW� SODQQLQJ� V\VWHP�� 3K\V�
0HG�%LRO������������������������

0D]RQDNLV�0��9DUYHULV�+��'DPLODNLV�-��7KHRKD�
URSRXORV�1��*RXUWVR\LDQQLV�1��5DGLDWLRQ�GRVH�WR�
FRQFHSWXV�UHVXOWLQJ�IURP�WDQJHQWLDO�EUHDVW�LUUDGL�
DWLRQ��,QW�-�5DGLDW�2QFRO��������������������
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ÖZ 
/QZQ̫�)UIt"
0LGH�NDQVHUL�HQ�VÕN����\DúÕQ��]HULQGHNL�KDVWDODUGD�J|U�O�U�
YH�SURJQR]X�N|W�G�U��&HUUDKL�WHGDYLOHU�PLGH�NDQVHULQLQ�|QGH�
JHOHQ� WHGDYL� \|QWHPOHULGLU�� %X� W�P|UOHU� FHUUDKL� GH÷HU-
OHQGLUPHOHULQH�J|UH�RSHUDEO��UH]HNWDEO��LQRSHUDEO�YH�DQUH]H-
NWDEO� RODUDN� VÕQÕIODQGÕUÕOÕU�� 7�P|U� EHOLUWHoOHUL� |]HOOLNOH�
SURJQR]�YH�WDNLSOHUGH�URO�R\QDU���
 
/MZMt�^M�A�V\MUTMZ"
.OLQL÷LPL]GH�NOLQLN�RODUDN�RSHUDEO�PLGH�NDQVHUL�WDQÕVÕ�DODQ�
YH� DPHOL\DW� HGLOHQ� ��� KDVWDQÕQ� UHWURVSHNWLI� LQFHOHPHVL�
\DSÕOGÕ��+DVWDODUÕQ�GR÷XP�WDULKOHUL��FLQVL\HWOHUL�YH�QHRDGMX-
YDQ�WHGDYL�ELOJLOHUL�ND\GHGLOGL��7�P|UOHULQ�PLGH�LoHULVLQGHNL�
ORNDOL]DV\RQX� HQGRVNRSLN� YH� UDG\RORMLN� RODUDN� EHOLUOHQGL��
/RNDOL]DV\RQODU� �o� NDWHJRUL\H� D\UÕOGÕ�� 3URNVLPDO�� RUWD� YH�
GLVWDO���
 
*]TO]TIZ"
dDOÕúPD\D� ��� KDVWD� DOÕQGÕ� YH� EXQODU� JHUL\H� G|Q�N� RODUDN�
LQFHOHQGL�� %XQODUÕQ� ��¶VL� NDGÕQ�� NDODQ� ��¶Õ� HUNHNWL�� +DVWD-
ODUÕQ�\Dú�RUWDODPDVÕ�����������������RODUDN�EHOLUOHQGL��+DVWD-
ODUÕQ���
L� QHRDGMXYDQ�ELU� WHGDYLQLQ� DUGÕQGDQ� FHUUDKL� RODUDN�
WHGDYL�HGLOGL��YH�GL÷HU����KDVWD\D�DPHOL\DWODUGDQ�|QFH�QHRDG-
MXYDQ�WHGDYL�X\JXODQPDGÕ��
 
;WV]t"
&($� YH� &$����� G�]H\OHUL� LOH� PLGH� NDQVHUL� KDVWDODUÕQÕQ�
X\JXQ� WHGDYL� VHoHQH÷L�� RSHUDELOLWH� YH\D� DQUH]HNWDELOLWH�
GXUXPODUÕ� DUDVÕQGD� DQODPOÕ� ELU� LOLúNL� VDSWDQPDGÕ��
dDOÕúPDPÕ]ÕQ� UHWURVSHNWLI� YH� D]� VD\ÕGD� KDVWDGD� \DSÕOPÕú�
ROPDVÕ� LOH� LOJLOL�RODELOHFH÷L�G�ú�Q�OG���$\UÕFD�GDKD�\�NVHN�
KDVWD� SRS�ODV\RQX\OD� \DSÕODFDN� ELU� oDOÕúPDGD� &$�����
VHYL\HOHUL�EX�DPDo�LoLQ�GDKD�GH÷HUOL�RODELOLU���

)VIP\IZ�3MTQUMTMZ"�
0LGH�NDQVHUL��2SHUDELOLWH��7�P|U�EHOLUWHoOHUL��&($��&$������
 
)*;<:)+<
7JRMK\Q^M"
*DVWULF� FDQFHU� LV�PRVW� FRPPRQO\� VHHQ� LQ� SDWLHQWV� RYHU� ���
\HDUV�ROG� DQG� LWV�SURJQRVLV� LV�SRRU��6XUJLFDO� WUHDWPHQWV� DUH�
OHDGLQJ�WUHDWPHQW�PHWKRGV�RI�JDVWULF�FDQFHUV���
7KHVH�WXPRUV�DUH�FODVVLILHG�DV�RSHUDEOH��UHVHFWDEOH��LQRSHUD-
EOH� DQG� QRQUHVHFWDEOH� UHJDUGLQJ� WKHLU� VXUJLFDO� HYDOXDWLRQ��
7XPRU� PDUNHUV� SOD\� D� UROH�� SDUWLFXODUO\� IRU� SURJQRVLV� DQG�
IROORZ�XSV�� ,Q� VRPH� LQVWDQFHV�� LW� LV� RQO\� XQGHUVWRRG� WKDW�
SDWLHQWV� ZHUH� DFWXDOO\� LQRSHUDEOH� RU� QRQUHVHFWDEOH� GXULQJ�
VXUJHULHV��
 
5I\MZQIT�IVL�5M\PWL["
$� UHWURVSHFWLYH� LQYHVWLJDWLRQ�ZDV� SHUIRUPHG� RI� ��� SDWLHQWV�
ZKR�ZHUH�FOLQLFDOO\�GLDJQRVHG�ZLWK�RSHUDEOH�JDVWULF�FDQFHU�
DQG� XQGHUZHQW� VXUJHU\� LQ� RXU� FOLQLF�� 3DWLHQWV¶� ELUWK� GDWHV��
JHQGHUV� DQG� SDVW� PHGLFDO� KLVWRULHV� RI� QHRDGMXYDQW� WKHUDS\�
ZHUH�UHFRUGHG��/RFDOL]DWLRQV�RI�WXPRUV�LQVLGH�VWRPDFK�ZHUH�
GHWHUPLQHG�HQGRVFRSLFDOO\�DQG�UDGLRORJLFDOO\��/RFDOL]DWLRQV�
ZHUH� FODVVLILHG� LQWR� WKUHH� FDWHJRULHV�� SUR[LPDO��PLGGOH� DQG��
GLVWDO��
 
:M[]T\["
7KHUH�ZHUH����SDWLHQWV�ZKR�ZHUH�LQFOXGHG�LQ�WKH�VWXG\�DQG�
WKH\�ZHUH�UHYLHZHG�UHWURVSHFWLYHO\�����RI�WKHP�ZHUH�IHPDOHV�
DQG�UHPDLQLQJ����SDWLHQWV�ZHUH�PDOHV��0HDQ�YDOXH�RI�SDWLHQWV�
DJHV�ZHUH�GHWHUPLQHG�DV���������������������RI�WKH�SDWLHQWV�
ZHUH�WUHDWHG�VXUJLFDOO\�IROORZLQJ�D�QHRDGMXYDQW�WKHUDS\�DQG�
RWKHU����SDWLHQWV�GLG�QRW�UHFHLYH�D�QHRDGMXYDQW�WKHUDS\�SULRU�
WR�VXUJHULHV��
 
+WVKT][QWV"�
7KHUH� ZDV� QR� VLJQLILFDQW� UHODWLRQVKLS� EHWZHHQ� &($� DQG�
&$�����OHYHOV��DQG�WKH�DSSURSULDWH�WUHDWPHQW�RSWLRQV��RSHUD-
ELOLW\�RU�XQUHVHFWDELOLW\�RI�JDVWULF�FDQFHU�SDWLHQWV��7KLV�PD\�
EH�GXH� WR� WKH�UHWURVSHFWLYH�QDWXUH�RI�RXU�VWXG\�DQG� WKH� ORZ�
QXPEHU�RI�SDWLHQWV�LQFOXGHG��,Q�DGGLWLRQ��&$�����OHYHOV�PD\�
EH�PRUH�YDOXDEOH� IRU� WKLV�SXUSRVH� LQ� D� VWXG\�ZLWK� D�KLJKHU�
SDWLHQW�SRSXODWLRQ��
 
3Ma�?WZL["�
*DVWULF�FDQFHU��2SHUDELOLW\��7XPRU�PDUNHUV��&($��&$�����
 
/ʈ:ʈ̪
0LGH� NDQVHUL�� JDVWURLQWHVWLQDO� VLVWHPLQ� HQ� VÕN� J|U�OHQ�
W�P|UOHULQGHQ� ELULGLU� YH� VÕNOÕNOD� ��� \Dú� �VW�� KDVWDODUGD�
J|U�OPHNWHGLU������&HUUDKL�WHGDYL�PLGH�NDQVHUOHUL�LoLQ�ELULQFLO��
WHGDYL�VHoHQH÷LGLU�YH�FHUUDKL�WHGDYL�JUXSODUÕ�DPHOL\DW�HGLOH-
ELOLU� �FHUUDKL� UH]HNVL\RQ� PHYFXWWXU��� LQRSHUDEO�� UH]HNWDEO�
�SDO\DWLI� UH]HNVL\RQ� PHYFXWWXU�� YH� DQUH]HNWDEO� RODUDN�
VÕQÕIODQGÕUÕOÕU�� &HUUDKL� WLSL� EHOLUOHQGLNWHQ� VRQUD� N�UDWLI�
\|QWHP� RODUDN� NHPRWHUDSL� X\JXODPD� YH\D� SDO\DWLI� \|QWHP�
RODUDN�NHPRUDG\RWHUDSL�X\JXODPD�NDUDUÕ�YHULOLU���������0LGH�
NDQVHUOHUL� LoLQ� RSHUDELOLWH� YH� DQUH]HNWDELOLWH� NULWHUOHUL�

PHYFXWWXU��øQRSHUDELOLWH�NULWHUOHUL��9LUFKRZ�QRG�O���.UXNHQ-
EHUJ�W�P|U���6LVWHU�0DU\�-RVHSK�QRG�O���VXENXWDQ�PHWDVWDWLN�
QRG�OOHU�YH\D�DVLWLQ�YDUOÕ÷ÕGÕU��$QUH]HNWDELOLWH�NULWHUOHUL��oRN�
VD\ÕGD� PHWDVWDWLN� NDUDFL÷HU� QRG�O�Q�Q� YDUOÕ÷Õ�� SHULWRQLWLV�
NDUVLQRPDWR]D�YDUOÕ÷Õ���SHOYLN�YH\D�RYDULDQ�PHWDVWD]�YDUOÕ÷Õ��
PLGHQLQ� SRVWHULRUD� ILNVDV\RQX�� PH]HQWHULN� GDPDUODUÕQ�
LQILOWUDV\RQX��KHSDWRGXRGHQDO�OLJDPHQW�LQILOWUDV\RQX��GXRGH-
QXPD�JHQLú�LQILOWUDV\RQ��EXUVD�RPHQWDOLVWH�oRN�VD\ÕGD�QRG�O�
YDUOÕ÷Õ� YH� QRG�OHU� KHSDWRPHJDOLGLU�� %X� EXOJXODU� GLNNDWH�
DOÕQDUDN�ELU�NDUDU�YHULOLU�YH�KDVWDQÕQ�\|QHWLPL�SODQODQÕU��2SHU-
DEO�YDNDODU�LoLQ�X\JXQ�FHUUDKL�SURVHG�UOHU�X\JXODQÕU��$QUH]H-
NWDEO� YDNDODUGD� JDVWURVWRPL�� MHMXQRVWRPL� YH� JDVWURHQ-
WHURVWRPL�JLEL�SDO\DWLI�FHUUDKL�\|QWHPOHU�NXOODQÕOÕU��øQRSHUDEO��
YH�DQUH]HNWDEO�YDNDODUGD�NHPRWHUDSL�X\JXODQÕU��������
7�P|U� EHOLUWHoOHUL�� RQNRORMLN� YDNDODUÕQ� WHúKLVLQGH� YH�
|]HOOLNOH�EX�YDNDODUÕQ�WDNLELQGH�NXOODQÕODQ�EL\RORMLN�DQWLMHQ-
OHUGLU��=DPDQ�JHoWLNoH��ELUoRN�\HQL�W�P|U�EHOLUWHFLQLQ�|QHPL��
RUWD\D� oÕNPDNWD� YH� EX� EHOLUWHoOHULQ� NXOODQÕPÕ� DUWPDNWDGÕU��
/LWHUDW�UGH�PLGH� NDQVHUOHULQL� WHúKLV� HWPHN� LoLQ� NXOODQÕODEL-
OHFHN�ELUNDo�W�P|U�EHOLUWHFLQGHQ�EDKVHGLOPHNWHGLU����������
%XQXQOD�ELUOLNWH��&($�YH�&$������NOLQLNOHUGH�J�QO�N�X\JX-
ODPDGD�NXOODQÕODQODUGÕU��%X��W�P|U�EHOLUWHoOHUL�PLGH�NDQVHU-
OHULQLQ� SURJQR]XQXQ� J|VWHUJHOHULGLU�� gWH� \DQGDQ� EX�
EHOLUWHoOHULQ�WDQÕGDNL�UROOHULGH�OLWHUDW�UGH�WDUWÕúÕOPÕúWÕU���������

dDOÕúPDPÕ]GD� W�P|U� EHOLUWHoOHULQLQ� WDQÕGD� URO� R\QDGÕNODUÕ�
LoLQ�PLGH�NDQVHULQLQ�WHGDYLVLQLQ�EHOLUOHQPHVLQGH�URO�R\QD\ÕS�
R\QDPD\DFD÷ÕQÕ� DUDúWÕUGÕN��$\UÕFD� EX� W�P|U� EHOLUWHoOHULQLQ�
PLGH� NDQVHUOHULQLQ� RSHUDELOLWHVLQL� EHOLUOHPHN� LoLQ� PHYFXW�
UDG\RORMLN� \|QWHPOHULQ� \DQÕ� VÕUD� HN� YH\D� GHVWHNOH\LFL� ELU�
\|QWHP� RODUDN� NXOODQÕOÕS� NXOODQÕODPD\DFD÷ÕQÕ� GD� DUDúWÕUGÕN��
øQRSHUDEO� YH\D� DQUH]HNWDEO� W�P|UOHU� LoLQ� W�P|U� EHOLUWHo�
G�]H\OHULQLQ� W�P|U� ORNDOL]DV\RQX� LOH� LOLúNLVLQLQ� URO�� GH�
oDOÕúPDPÕ]GD�DUDúWÕUÕOGÕ��
 
/-:-i�^M�Al6<-54-: 
.OLQL÷LPL]GH��NOLQLN�RODUDN�RSHUDEO�PLGH�NDQVHUL�WDQÕVÕ�DODQ�
YH� DPHOL\DW� HGLOHQ� ��� KDVWDQÕQ� UHWURVSHNWLI� LQFHOHPHVL�
\DSÕOGÕ��+DVWDODUÕQ�GR÷XP� WDULKOHUL�� FLQVL\HWOHUL�YH�QHRDGMX-
YDQ�WHGDYL�ELOJLOHUL�ND\GHGLOGL��7�P|UOHULQ�PLGH�LoHULVLQGHNL�
ORNDOL]DV\RQX� HQGRVNRSLN� YH� UDG\RORMLN� RODUDN� EHOLUOHQGL��
/RNDOL]DV\RQODU� �o� NDWHJRUL\H� D\UÕOGÕ�� � 3URNVLPDO�� RUWD� YH�
GLVWDO�� +DVWDODUÕQ� SUHRSHUDWLI� NDQ� WDKOLOOHULQGH� &($� YH�
&$�����VHYL\HOHUL�EHOLUOHQGL��%X�EHOLUWHoOHU�VD\ÕVDO�GH÷HUOHU�
RODUDN�ND\GHGLOGL�YH�GH÷HUOHUL�µQRUPDO¶�YH\D�µ\�NVHN¶�RODUDN�
VÕQÕIODQGÕUÕOGÕ�� 7�P� LVWDWLVWLNVHO� DQDOL]OHU� ,%0� 6366� IRU�
:LQGRZV�� YHUVLRQ� ����� �6366�� &KLFDJR�� ,/�� 86$��
NXOODQÕODUDN�\DSÕOGÕ��1RUPDO�GD÷ÕOÕPD�X\JXQOXN�WHVWL�.ROP-
RJRURY�6PLUQRY�7HVWL�LOH�GH÷HUOHQGLULOGL��6�UHNOL�GH÷LúNHQOHU�
RUWDODPD� �� VWDQGDUW� VDSPD�� PHGLDQ� ��������� 3HUVDQWLOOHU��
RODUDN�YH�NDWHJRULN�GH÷LúNHQOHU� VD\ÕP� �\�]GH�� RODUDN� LIDGH�
HGLOGL�� *UXSODU� DUDVÕQGD� QRUPDO� ROPD\DQ� úHNLOGH� GD÷ÕOPÕú�
V�UHNOL� GH÷LúNHQOHULQ� NDUúÕODúWÕUPDODUÕ�� 0DQQ� :KLWQH\� 8�
7HVWL�YH�.UXVNDO�:DOOLV�7HN�<|QO��9DU\DQV�$QDOL]L�YH�'XQQ¶V�
3RVW�+RF�WHVWL�NXOODQÕODUDN�\DSÕOGÕ��*UXSODU�DUDVÕQGD�NDWHJRU-
LN�GH÷LúNHQOHULQ�NDUúÕODúWÕUPDODUÕ�)LVKHU¶V�([DFW�.L�NDUH�WHVWL��
<DWHV�.L�NDUH�WHVWL�YH�0RQWH�&DUOR�.L�NDUH�WHVWL�NXOODQÕODUDN�
\DSÕOGÕ��$QODPOÕOÕN� LoLQ� S� ������ LVWDWLVWLNVHO� RODUDN� DQODPOÕ�

NDEXO�HGLOGL��.RFDHOL�hQLYHUVLWHVL�*LULúLPVHO�2OPD\DQ�.OLQLN�
$UDúWÕUPDODU� (WLN� .XUXOX¶QXQ� ��� 0D\ÕV� ����� WDULKOL�
WRSODQWÕVÕQGD� ��������� SURMH� QXPDUDVÕ\OD� SURMHQLQ�
\�U�W�OPHVL�X\JXQ�EXOXQPXúWXU��%X�oDOÕúPDGD�$UDúWÕUPD�YH�
<D\ÕQ� (WL÷LQH� X\XOPXúWXU�� %X� oDOÕúPD� '�Q\D� 7ÕS� %LUOL÷L�
WDUDIÕQGDQ� ����� +HOVLQNL� 'HNODUDV\RQX
QGD� EHOLUWLOHQ� HWLN�
VWDQGDUWODUD�J|UH�\�U�W�OP�ú�YH�oDOÕúPDQÕQ�\DSÕODFD÷Õ� LOJLOL�
NXUXPODUGDQ�L]LQ�DOÕQPÕúWÕU�
 
*=4/=4):
dDOÕúPD\D�DOÕQDQ����KDVWDQÕQ���
VL�NDGÕQ��NDODQ���
Õ�HUNHNWL��
+DVWDODUÕQ�\Dú�RUWDODPDVÕ����������������¶GL��+DVWDODUÕQ�\DúÕ�
LOH�RSHUDELOLWH�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�J|U�OPHGL��S� ��������
+DVWDODUÕQ� ��
L� QHRDGMXYDQ� ELU� WHGDYLQLQ� DUGÕQGDQ� FHUUDKL�
RODUDN�WHGDYL�HGLOGL�YH�GL÷HU����KDVWD\D�DPHOL\DWODUGDQ�|QFH�
QHRDGMXYDQ�WHGDYL�X\JXODQPDGÕ���+DVWDODUÕQ�W�P|UOHUL�ORNDOL-
]DV\RQODUÕQD�J|UH�VÕQÕIODQGÕUÕOGÕ�����KDVWDQÕQ�W�P|U��SURNVL-
PDO�����KDVWDQÕQ�RUWD�YH�NDODQ�DOWÕ�KDVWDQÕQ�W�P|U��GLVWDOGH�
ORNDOL]H\GL�� (QGRVNRSLN� EL\RSVLOHULQ� VRQXoODUÕ� ��� KDVWDQÕQ�
WDPDPÕQGD� DGHQRNDUVLQRP�ROGX÷XQX� J|VWHUGL��%X� � KDVWDODU�
RSHUDEO�� LQRSHUDEO� YH� DQUH]HNWDEO� RODUDN� �o� NDWHJRUL\H�
D\UÕOGÕ�����KDVWD��FHUUDKL�RSHUDV\RQ�LoLQ�X\JXQ�EXOXQGX�YH�EX�
KDVWDODU� FHUUDKL� SURVHG�UOHUOH� WHGDYL� HGLOGL�� +DVWDODUÕQ� ��
L�
LQRSHUDEO�RODUDN�WHVSLW�HGLOGL�YH�GL÷HU�DOWÕ�KDVWD�DQUH]HNWDEO��
RODUDN�EHOLUOHQGL��7DEOR�,��

Tablo I: +DVWDODUÕQ�YH�W�P|UOHULQ�NOLQLN�|]HOOLNOHUL�

+DVWDODUÕQ�QHRDGMXYDQ�WHGDYL�|\N�V��LOH�RSHUDELOLWH�DUDVÕQGD�
DQODPOÕ�ELU�LOLúNL�VDSWDQPDGÕ��S� ��������3UHRSHUDWLI�G|QHPGH�
NXOODQÕODQ�LNL�DQD�W�P|U�EHOLUWHFL�&($�YH�&$������GH÷HUOHU-
LQH� EDNÕOGÕ� YH� W�P|U� EHOLUWHoOHUL� LOH� KDVWDODUÕQ� RSHUDELOLWH�
GXUXPODUÕ�DUDVÕQGDNL� LOLúNL�DUDúWÕUÕOGÕ��2SHUDEO�� LQRSHUDEO�YH�
DQUH]HNWDEO�PLGH�W�P|U��KDVWDODUÕQÕQ�RUWDODPD�&($�GH÷HUOHUL�
VÕUDVÕ\OD� ����� QJ�PO�� ����� QJ�PO� YH� � ����� QJ�PO¶\GL�� %X�
VRQXoODUD�J|UH�RSHUDELOLWH�GXUXPX�LOH�&($�W�P|U�EHOLUWHoOHU-
LQLQ� VD\ÕVDO� GH÷HUOHUL� DUDVÕQGD� DQODPOÕ� ELU� LOLúNL� \RNWX� �S� �
�������&$�����LoLQ�LVH�\LQH�D\QÕ�VÕUD\OD�������,8�P/��������
,8�P/�YH������,8�P/�RODUDN�KHVDSODQGÕ�YH�DQODPOÕ�ELU�LOLúNL��
VDSWDQPDGÕ��S� ��������7DEOR�,,���

Tablo II: 0LGH�W�P|U��RSHUDELOLWHVL�YH�W�P|U�EHOLUWHoOHUL�DUDVÕQGDNL�LOLúNL�

7�P|UOHULQ�ORNDOL]DV\RQODUÕQD�J|UH�LQFHOHQGL÷LQGH�HQ�\�NVHN�
RUWDODPD�&($�GH÷HULQH�SURNVLPDO�\HUOHúLPOL�PLGH�W�P|UOHUL-
QLQ�RUWDODPDODUÕQÕQ�ROGX÷X�J|U�OG���&($�������QJ�PO���'LVWDO�
\HUOHúLPOL�W�P|UOHULQ�RUWDODPDVÕ�LVH�EX�GH÷HUH�\DNÕQGÕ��&($��
�����QJ�PO���1H�VD\ÕVDO�&($�GH÷HUOHUL�QH�GH�QRUPDO��\�NVHN�
&($�GH÷HUOHUL�LOH�W�P|UOHULQ�PLGH�ORNDOL]DV\RQODUÕ�DUDVÕQGD�
LOLúNL� VDSWDQPDGÕ� �S� �������S� ��������(Q�\�NVHN�RUWDODPD��
&$�����G�]H\L�\LQH�SURNVLPDO�\HUOHúLPOL�PLGH�W�P|UOHULQGH�
J|U�OG���<�]GHVHO�RODUDN�EDNÕOGÕ÷ÕQGD�NHQGL�JUXEXQGD�������
LOH� HQ� \�NVHN� \�]GH\H� VDKLSWL�� $QFDN� LVWDWLVWLNVHO� RODUDN�
W�P|U� ORNDOL]DV\RQX� LOH� W�P|U� EHOLUWHoOHUL� DUDVÕQGD� DQODPOÕ�
ELU�LOLúNL�J|U�OPHGL��S� �������S� ��������7DEOR�,,,���

Tablo III:�0LGH�W�P|U��ORNDOL]DV\RQX�YH�W�P|U�EHOLUWHoOHUL�DUDVÕQGDNL�LOLúNL�

 
<):<1̪5)
*�Q�P�]GH� PLGH� NDQVHUL�� HQ� oRN� ��� \Dú� �VW�� KDVWDODUGD�
J|U�OHQ�YH�HUNHQ�G|QHPGH�WHúKLV�HGLOPHGL÷L�WDNGLUGH�SURJQR-
]X�N|W��RODQ�\D\JÕQ�ELU�NDQVHU�W�U�G�U��/LWHUDW�UGH�WDQÕ�NULWHU-
OHUL� L\L�EHOLUOHQPLú�ROPDVÕQD� UD÷PHQ�PLGH�NDQVHULQLQ�HUNHQ�
WHúKLVLQL� \DSPDN� ]RUGXU� ������� &HUUDKL� P�GDKDOHOHU� PLGH�
NDQVHUL� LoLQ� WHPHO� WHGDYLOHUGLU�� 0LGH� DGHQRNDUVLQRPODUÕQÕQ�
WHGDYLVLQGH�UDG\RWHUDSL�GDKD�D]�HWNLOLGLU��.HPRWHUDSL�SUHRS-
HUDWLI�� LQWUDRSHUDWLI� YH�� YH\D� SRVWRSHUDWLI� RODUDN� X\JXOD-
QDELOPHNWHGLU������������
+DVWDOÕ÷ÕQ�RSHUDELOLWHVL�WHúKLV�YH�HYUHOHPH�DoÕVÕQGDQ�EHOLUOH-
QLU��+DVWDOÕN�RSHUDEO��FHUUDKL�UH]HNVL\RQ�PHYFXW���LQRSHUDEO��
UH]HNWDEO��SDO\DWLI�UH]HNVL\RQ�PHYFXW��YH�DQUH]HNWDEO�RODUDN�
NDWHJRUL]H� HGLOLU�� %X� NDWHJRULOHúWLUPHQLQ� GH÷HUOHQGLULOPHVL��
UDG\RORMLN� YH� HQGRVNRSLN� \|QWHPOHUOH� \DSÕOÕU��7�P� EX� WDQÕ�
oDOÕúPDODUÕQD�UD÷PHQ��ED]Õ�KDVWDODU�DQFDN�DPHOL\DW�VÕUDVÕQGD�
RSHUDEO� YH\D� DQUH]HNWDEO� RODUDN� GH÷HUOHQGLULOHELOPHNWHGLU��
dDOÕúPDPÕ]D� UDG\RORMLN� WHWNLNOHU� VRQUDVÕ� RSHUDEO� RODUDN�
G�ú�Q�OHQ����KDVWD�GDKLO�HGLOGL��$QFDN�SHULRSHUDWLI�G|QHPGH�

EX�KDVWDODUÕQ���
LQLQ�LQRSHUDEO��DOWÕVÕ�QÕQ�DQUH]HNWDEO�ROGX÷X�
DQODúÕOGÕ��7�P� FHUUDKL� KD]ÕUOÕNODUD� YH� ODSDURWRPL\H� UD÷PHQ�
EX� KDVWDODUÕQ� RSHUDELOLWH� GXUXPODUÕQGDNL� GH÷LúLNOLNOHULQ�
JHUoHNOHúPHVL� PRUWDOLWH� YH� PRUELGLWH\L� DUWÕUPDNWD� YH� EX�
KDVWDODUÕQ� WHGDYLVLQGH� JHFLNPHOHUH� QHGHQ� ROPDNWDGÕU�� %X�
GXUXP�QHGHQL\OH��SHULRSHUDWLI�G|QHPGH�KDVWDODUÕQ�RSHUDELOLWH�
GXUXPODUÕQÕ�WHVSLW�HWPHN�LoLQ�GDKD�ID]OD�HN�YH\D�GHVWHNOH\LFL�
\|QWHPOHUH� LKWL\Do� YDUGÕU�� %X� DPDoOD� W�P|U� EHOLUWHoOHULQLQ�
KDVWDODUÕQ� RSHUDELOLWH� GXUXPODUÕQÕ� EHOLUOHPHGH� NXOODQÕODEL-
OHFH÷L� G�ú�Q�OPHNWHGLU� ����� %X� DPDoOD�� VRQ� ]DPDQODUGD�
ELUNDo� � W�P|U� EHOLUWHFL� �]HULQGH� oDOÕúÕOGÕ�� %X� W�P|U�
EHOLUWHoOHUL�DUDVÕQGD��&($�YH�&$�����KDVWDOÕ÷ÕQ�SURJQR]XQX�
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YH� DPHOL\DW� HGLOHQ� ��� KDVWDQÕQ� UHWURVSHNWLI� LQFHOHPHVL�
\DSÕOGÕ��+DVWDODUÕQ�GR÷XP� WDULKOHUL�� FLQVL\HWOHUL�YH�QHRDGMX-
YDQ�WHGDYL�ELOJLOHUL�ND\GHGLOGL��7�P|UOHULQ�PLGH�LoHULVLQGHNL�
ORNDOL]DV\RQX� HQGRVNRSLN� YH� UDG\RORMLN� RODUDN� EHOLUOHQGL��
/RNDOL]DV\RQODU� �o� NDWHJRUL\H� D\UÕOGÕ�� � 3URNVLPDO�� RUWD� YH�
GLVWDO�� +DVWDODUÕQ� SUHRSHUDWLI� NDQ� WDKOLOOHULQGH� &($� YH�
&$�����VHYL\HOHUL�EHOLUOHQGL��%X�EHOLUWHoOHU�VD\ÕVDO�GH÷HUOHU�
RODUDN�ND\GHGLOGL�YH�GH÷HUOHUL�µQRUPDO¶�YH\D�µ\�NVHN¶�RODUDN�
VÕQÕIODQGÕUÕOGÕ�� 7�P� LVWDWLVWLNVHO� DQDOL]OHU� ,%0� 6366� IRU�
:LQGRZV�� YHUVLRQ� ����� �6366�� &KLFDJR�� ,/�� 86$��
NXOODQÕODUDN�\DSÕOGÕ��1RUPDO�GD÷ÕOÕPD�X\JXQOXN�WHVWL�.ROP-
RJRURY�6PLUQRY�7HVWL�LOH�GH÷HUOHQGLULOGL��6�UHNOL�GH÷LúNHQOHU�
RUWDODPD� �� VWDQGDUW� VDSPD�� PHGLDQ� ��������� 3HUVDQWLOOHU��
RODUDN�YH�NDWHJRULN�GH÷LúNHQOHU� VD\ÕP� �\�]GH�� RODUDN� LIDGH�
HGLOGL�� *UXSODU� DUDVÕQGD� QRUPDO� ROPD\DQ� úHNLOGH� GD÷ÕOPÕú�
V�UHNOL� GH÷LúNHQOHULQ� NDUúÕODúWÕUPDODUÕ�� 0DQQ� :KLWQH\� 8�
7HVWL�YH�.UXVNDO�:DOOLV�7HN�<|QO��9DU\DQV�$QDOL]L�YH�'XQQ¶V�
3RVW�+RF�WHVWL�NXOODQÕODUDN�\DSÕOGÕ��*UXSODU�DUDVÕQGD�NDWHJRU-
LN�GH÷LúNHQOHULQ�NDUúÕODúWÕUPDODUÕ�)LVKHU¶V�([DFW�.L�NDUH�WHVWL��
<DWHV�.L�NDUH�WHVWL�YH�0RQWH�&DUOR�.L�NDUH�WHVWL�NXOODQÕODUDN�
\DSÕOGÕ��$QODPOÕOÕN� LoLQ� S� ������ LVWDWLVWLNVHO� RODUDN� DQODPOÕ�

NDEXO�HGLOGL��.RFDHOL�hQLYHUVLWHVL�*LULúLPVHO�2OPD\DQ�.OLQLN�
$UDúWÕUPDODU� (WLN� .XUXOX¶QXQ� ��� 0D\ÕV� ����� WDULKOL�
WRSODQWÕVÕQGD� ��������� SURMH� QXPDUDVÕ\OD� SURMHQLQ�
\�U�W�OPHVL�X\JXQ�EXOXQPXúWXU��%X�oDOÕúPDGD�$UDúWÕUPD�YH�
<D\ÕQ� (WL÷LQH� X\XOPXúWXU�� %X� oDOÕúPD� '�Q\D� 7ÕS� %LUOL÷L�
WDUDIÕQGDQ� ����� +HOVLQNL� 'HNODUDV\RQX
QGD� EHOLUWLOHQ� HWLN�
VWDQGDUWODUD�J|UH�\�U�W�OP�ú�YH�oDOÕúPDQÕQ�\DSÕODFD÷Õ� LOJLOL�
NXUXPODUGDQ�L]LQ�DOÕQPÕúWÕU�
 
*=4/=4):
dDOÕúPD\D�DOÕQDQ����KDVWDQÕQ���
VL�NDGÕQ��NDODQ���
Õ�HUNHNWL��
+DVWDODUÕQ�\Dú�RUWDODPDVÕ����������������¶GL��+DVWDODUÕQ�\DúÕ�
LOH�RSHUDELOLWH�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�J|U�OPHGL��S� ��������
+DVWDODUÕQ� ��
L� QHRDGMXYDQ� ELU� WHGDYLQLQ� DUGÕQGDQ� FHUUDKL�
RODUDN�WHGDYL�HGLOGL�YH�GL÷HU����KDVWD\D�DPHOL\DWODUGDQ�|QFH�
QHRDGMXYDQ�WHGDYL�X\JXODQPDGÕ���+DVWDODUÕQ�W�P|UOHUL�ORNDOL-
]DV\RQODUÕQD�J|UH�VÕQÕIODQGÕUÕOGÕ�����KDVWDQÕQ�W�P|U��SURNVL-
PDO�����KDVWDQÕQ�RUWD�YH�NDODQ�DOWÕ�KDVWDQÕQ�W�P|U��GLVWDOGH�
ORNDOL]H\GL�� (QGRVNRSLN� EL\RSVLOHULQ� VRQXoODUÕ� ��� KDVWDQÕQ�
WDPDPÕQGD� DGHQRNDUVLQRP�ROGX÷XQX� J|VWHUGL��%X� � KDVWDODU�
RSHUDEO�� LQRSHUDEO� YH� DQUH]HNWDEO� RODUDN� �o� NDWHJRUL\H�
D\UÕOGÕ�����KDVWD��FHUUDKL�RSHUDV\RQ�LoLQ�X\JXQ�EXOXQGX�YH�EX�
KDVWDODU� FHUUDKL� SURVHG�UOHUOH� WHGDYL� HGLOGL�� +DVWDODUÕQ� ��
L�
LQRSHUDEO�RODUDN�WHVSLW�HGLOGL�YH�GL÷HU�DOWÕ�KDVWD�DQUH]HNWDEO��
RODUDN�EHOLUOHQGL��7DEOR�,��

Tablo I: +DVWDODUÕQ�YH�W�P|UOHULQ�NOLQLN�|]HOOLNOHUL�

+DVWDODUÕQ�QHRDGMXYDQ�WHGDYL�|\N�V��LOH�RSHUDELOLWH�DUDVÕQGD�
DQODPOÕ�ELU�LOLúNL�VDSWDQPDGÕ��S� ��������3UHRSHUDWLI�G|QHPGH�
NXOODQÕODQ�LNL�DQD�W�P|U�EHOLUWHFL�&($�YH�&$������GH÷HUOHU-
LQH� EDNÕOGÕ� YH� W�P|U� EHOLUWHoOHUL� LOH� KDVWDODUÕQ� RSHUDELOLWH�
GXUXPODUÕ�DUDVÕQGDNL� LOLúNL�DUDúWÕUÕOGÕ��2SHUDEO�� LQRSHUDEO�YH�
DQUH]HNWDEO�PLGH�W�P|U��KDVWDODUÕQÕQ�RUWDODPD�&($�GH÷HUOHUL�
VÕUDVÕ\OD� ����� QJ�PO�� ����� QJ�PO� YH� � ����� QJ�PO¶\GL�� %X�
VRQXoODUD�J|UH�RSHUDELOLWH�GXUXPX�LOH�&($�W�P|U�EHOLUWHoOHU-
LQLQ� VD\ÕVDO� GH÷HUOHUL� DUDVÕQGD� DQODPOÕ� ELU� LOLúNL� \RNWX� �S� �
�������&$�����LoLQ�LVH�\LQH�D\QÕ�VÕUD\OD�������,8�P/��������
,8�P/�YH������,8�P/�RODUDN�KHVDSODQGÕ�YH�DQODPOÕ�ELU�LOLúNL��
VDSWDQPDGÕ��S� ��������7DEOR�,,���

Tablo II: 0LGH�W�P|U��RSHUDELOLWHVL�YH�W�P|U�EHOLUWHoOHUL�DUDVÕQGDNL�LOLúNL�

7�P|UOHULQ�ORNDOL]DV\RQODUÕQD�J|UH�LQFHOHQGL÷LQGH�HQ�\�NVHN�
RUWDODPD�&($�GH÷HULQH�SURNVLPDO�\HUOHúLPOL�PLGH�W�P|UOHUL-
QLQ�RUWDODPDODUÕQÕQ�ROGX÷X�J|U�OG���&($�������QJ�PO���'LVWDO�
\HUOHúLPOL�W�P|UOHULQ�RUWDODPDVÕ�LVH�EX�GH÷HUH�\DNÕQGÕ��&($��
�����QJ�PO���1H�VD\ÕVDO�&($�GH÷HUOHUL�QH�GH�QRUPDO��\�NVHN�
&($�GH÷HUOHUL�LOH�W�P|UOHULQ�PLGH�ORNDOL]DV\RQODUÕ�DUDVÕQGD�
LOLúNL� VDSWDQPDGÕ� �S� �������S� ��������(Q�\�NVHN�RUWDODPD��
&$�����G�]H\L�\LQH�SURNVLPDO�\HUOHúLPOL�PLGH�W�P|UOHULQGH�
J|U�OG���<�]GHVHO�RODUDN�EDNÕOGÕ÷ÕQGD�NHQGL�JUXEXQGD�������
LOH� HQ� \�NVHN� \�]GH\H� VDKLSWL�� $QFDN� LVWDWLVWLNVHO� RODUDN�
W�P|U� ORNDOL]DV\RQX� LOH� W�P|U� EHOLUWHoOHUL� DUDVÕQGD� DQODPOÕ�
ELU�LOLúNL�J|U�OPHGL��S� �������S� ��������7DEOR�,,,���

Tablo III:�0LGH�W�P|U��ORNDOL]DV\RQX�YH�W�P|U�EHOLUWHoOHUL�DUDVÕQGDNL�LOLúNL�

 
<):<1̪5)
*�Q�P�]GH� PLGH� NDQVHUL�� HQ� oRN� ��� \Dú� �VW�� KDVWDODUGD�
J|U�OHQ�YH�HUNHQ�G|QHPGH�WHúKLV�HGLOPHGL÷L�WDNGLUGH�SURJQR-
]X�N|W��RODQ�\D\JÕQ�ELU�NDQVHU�W�U�G�U��/LWHUDW�UGH�WDQÕ�NULWHU-
OHUL� L\L�EHOLUOHQPLú�ROPDVÕQD� UD÷PHQ�PLGH�NDQVHULQLQ�HUNHQ�
WHúKLVLQL� \DSPDN� ]RUGXU� ������� &HUUDKL� P�GDKDOHOHU� PLGH�
NDQVHUL� LoLQ� WHPHO� WHGDYLOHUGLU�� 0LGH� DGHQRNDUVLQRPODUÕQÕQ�
WHGDYLVLQGH�UDG\RWHUDSL�GDKD�D]�HWNLOLGLU��.HPRWHUDSL�SUHRS-
HUDWLI�� LQWUDRSHUDWLI� YH�� YH\D� SRVWRSHUDWLI� RODUDN� X\JXOD-
QDELOPHNWHGLU������������
+DVWDOÕ÷ÕQ�RSHUDELOLWHVL�WHúKLV�YH�HYUHOHPH�DoÕVÕQGDQ�EHOLUOH-
QLU��+DVWDOÕN�RSHUDEO��FHUUDKL�UH]HNVL\RQ�PHYFXW���LQRSHUDEO��
UH]HNWDEO��SDO\DWLI�UH]HNVL\RQ�PHYFXW��YH�DQUH]HNWDEO�RODUDN�
NDWHJRUL]H� HGLOLU�� %X� NDWHJRULOHúWLUPHQLQ� GH÷HUOHQGLULOPHVL��
UDG\RORMLN� YH� HQGRVNRSLN� \|QWHPOHUOH� \DSÕOÕU��7�P� EX� WDQÕ�
oDOÕúPDODUÕQD�UD÷PHQ��ED]Õ�KDVWDODU�DQFDN�DPHOL\DW�VÕUDVÕQGD�
RSHUDEO� YH\D� DQUH]HNWDEO� RODUDN� GH÷HUOHQGLULOHELOPHNWHGLU��
dDOÕúPDPÕ]D� UDG\RORMLN� WHWNLNOHU� VRQUDVÕ� RSHUDEO� RODUDN�
G�ú�Q�OHQ����KDVWD�GDKLO�HGLOGL��$QFDN�SHULRSHUDWLI�G|QHPGH�

EX�KDVWDODUÕQ���
LQLQ�LQRSHUDEO��DOWÕVÕ�QÕQ�DQUH]HNWDEO�ROGX÷X�
DQODúÕOGÕ��7�P� FHUUDKL� KD]ÕUOÕNODUD� YH� ODSDURWRPL\H� UD÷PHQ�
EX� KDVWDODUÕQ� RSHUDELOLWH� GXUXPODUÕQGDNL� GH÷LúLNOLNOHULQ�
JHUoHNOHúPHVL� PRUWDOLWH� YH� PRUELGLWH\L� DUWÕUPDNWD� YH� EX�
KDVWDODUÕQ� WHGDYLVLQGH� JHFLNPHOHUH� QHGHQ� ROPDNWDGÕU�� %X�
GXUXP�QHGHQL\OH��SHULRSHUDWLI�G|QHPGH�KDVWDODUÕQ�RSHUDELOLWH�
GXUXPODUÕQÕ�WHVSLW�HWPHN�LoLQ�GDKD�ID]OD�HN�YH\D�GHVWHNOH\LFL�
\|QWHPOHUH� LKWL\Do� YDUGÕU�� %X� DPDoOD� W�P|U� EHOLUWHoOHULQLQ�
KDVWDODUÕQ� RSHUDELOLWH� GXUXPODUÕQÕ� EHOLUOHPHGH� NXOODQÕODEL-
OHFH÷L� G�ú�Q�OPHNWHGLU� ����� %X� DPDoOD�� VRQ� ]DPDQODUGD�
ELUNDo� � W�P|U� EHOLUWHFL� �]HULQGH� oDOÕúÕOGÕ�� %X� W�P|U�
EHOLUWHoOHUL�DUDVÕQGD��&($�YH�&$�����KDVWDOÕ÷ÕQ�SURJQR]XQX�
EHOLUOHPHN�YH�KDVWDOÕN�Q�NV�Q��VDSWDPDN�LoLQ�HQ�|QH�oÕNDQ-
ODUGÕU��%DúODQJÕoWD�EX�LNL�W�P|U�EHOLUWHFL�|]HOOLNOH�WDQÕ�DQÕQGD�
PLGH� NDQVHUL� WHGDYLVL� |QFHVLQGH� NXOODQÕOPDNWDGÕU�� 7�P|U�
EHOLUWHoOHULQLQ� VHYL\HOHUL� GDKD� VRQUD� WDNLS� G|QHPLQGH� GH�
NXOODQÕOPDNWDGÕU����������dDOÕúPDPÕ]GD�LON�RODUDN����LQRSH��
UDEO�YH�DOWÕ�DQUH]HNWDEO�KDVWDQÕQ�\Dú��FLQVL\HW��W�P|U��ORNDOL-
]DV\RQX�YH�QHRDGMXYDQ�WHGDYL�|\N�V��JLEL�GHPRJUDILN�YHULOH-
UL�DQDOL]�HGLOGL�

$QFDN��EX�G|UW�GHPRJUDILN�YHUL�LOH�RSHUDELOLWH�GXUXPX�DUDVÕQ-
GD� |QHPOL� ELU� LOLúNL� EXOXQDPDGÕ�� gWH� \DQGDQ� DQUH]HNWDEO�
KDVWD� JUXEXQXQ� \Dú� RUWDODPDVÕQÕQ� GL÷HUOHULQH� J|UH� GDKD�
\�NVHN�ROGX÷X�J|U�OG�� �\Dú�RUWDODPDVÕ�� ��������%X�J|]OHP�
EL]H�PLGH� NDQVHUL� YDNDODUÕQÕQ� \DúOÕ� KDVWDODUGD� GDKD� DJUHVLI�
LOHUOH\HELOHFH÷LQL� YH� EX� QHGHQOH� EX� KDVWD� JUXEXQGD� J�QFHO�
UDG\RORMLN� \|QWHPOHULQ� \DQÕ� VÕUD� RSHUDELOLWH� GXUXPXQXQ�
EHOLUOHQPHVL�LoLQ��GDKD�ID]OD�YH\D�GHVWHNOH\LFL�WDQÕ�\|QWHP-
OHULQH�LKWL\Do�GX\XOGX÷XQX�J|VWHUGL��

%XQX� WDNLEHQ�� &($� YH� &$����� W�P|U� EHOLUWHoOHULQLQ� KHP�
VD\ÕVDO�GH÷HUOHUL�KHP�GH�QRUPDO��\�NVHN�QRPLQDO�VHYL\HOHUL��
KDVWDODUÕQ�RSHUDELOLWH�GXUXPODUÕ�LOH�LOLúNLOHULQL�DUDúWÕUPDN�LoLQ�
DPHOL\DW� |QFHVL� |Oo�OG��� %X� DQDOL]OHUGHQ� VRQUD� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�ELU�LOLúNL�EXOXQPDVD�GD��&$�����GH÷HUOHULQGH�
RSHUDELOLWH� GXUXPXQD� J|UH� PLQLPDO� IDUNOÕOÕN� J|]OHQGL�� %X�
J|]OHP� EL]H�� GDKD� E�\�N� ELU� KDVWD� SRS�ODV\RQX� ROVD\GÕ��
&$�����GH÷HUOHUL�LOH�RSHUDELOLWH�GXUXPODUÕ�DUDVÕQGD�LVWDWLVWLN-
VHO�RODUDN��DQODPOÕ�ELU�LOLúNL�EXOXQDELOHFH÷LQH�GDLU�ELU�WDKPLQ�
YHUGL��)DUNOÕ�ELU�EDNÕú�DoÕVÕ\OD��RSHUDELOLWH�GXUXPXQX�EHOLUOH-
PHN� DPDFÕ\OD� SUHRSHUDWLI� &($� VHYL\HOHULQL� NRQWURO� HWPHN�
JHUHNOL�GH÷LOGL��(Q�VRQ�W�P|U�Q�PLGH�ORNDOL]DV\RQX�LOH�W�P|U�
EHOLUWHoOHULQLQ� VHYL\HOHUL� DUDVÕQGDNL� LOLúNL� DUDúWÕUÕOGÕ�� &($�
YH\D�&$�����VHYL\HOHULQL�VD\ÕVDO�YH�QRPLQDO�RODUDN�SURNVL-
PDO�� RUWD� YH\D� GLVWDO� W�P|U� ORNDOL]DV\RQX� RODUDN�
NDUúÕODúWÕUGÕ÷ÕPÕ]GD�DQODPOÕ�ELU�IDUN�ROPDGÕ÷Õ��J|U�OG���
 

;76=i
&($� YH� &$����� G�]H\OHUL� LOH� PLGH� NDQVHUL� KDVWDODUÕQÕQ�
X\JXQ� WHGDYL� VHoHQH÷L�� RSHUDELOLWH� YH\D� DQUH]HNWDELOLWH�
GXUXPODUÕ� DUDVÕQGD� DQODPOÕ� ELU� LOLúNL� VDSWDQPDGÕ��
dDOÕúPDPÕ]ÕQ� UHWURVSHNWLI� YH� D]� VD\ÕGD� KDVWDGD� \DSÕOPÕú�
ROPDVÕ� LOH� LOJLOL� RODELOHFH÷L� G�ú�Q�OG���$\UÕFD� GDKD� \�NVHN�
KDVWD� SRS�ODV\RQX\OD� \DSÕODFDN� ELU� oDOÕúPDGD� &$�����
VHYL\HOHUL� EX� DPDo� LoLQ� GDKD� GH÷HUOL� RODELOLU�� $\UÕFD�
oDOÕúPDPÕ]GD� DQUH]HNWDEO� RODQ� KDVWDODUÕQ� \Dú� RUWDODPDVÕQÕQ�
GDKD�\�NVHN�ROPDVÕ�QHGHQL\OH�RSHUDELOLWH�GXUXPODUÕQÕ�GH÷HU-
OHQGLUPHN� LoLQ� \Dú� |QHPOL� ELU� IDNW|U� RODUDN� GH÷HUOHQGLULOH��
ELOLU�� dDOÕúPDPÕ]GD� W�P|U� EHOLUWHoOHUL� LOH� W�P|U�Q� PLGH�
ORNDOL]DV\RQX� DUDVÕQGD� ELU� LOLúNL� ROPDPDVÕ� GD� LOHULNL� GDKD�
E�\�N�YH�SURVSHNWLI�oDOÕúPDODUGD�GH÷HUOHQGLULOHELOLU�

(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD��YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
.RFDHOL� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� (WLN� .XUXOX� WDUDIÕQGDQ�
RQD\ODQPÕúWÕU��RQD\�QXPDUDVÕ��������������
 
<D]DU�.DWNÕODUÕ��
)LNLU�±�6�$�*���7DVDUÕP�±�$�*���'HQHWOHPH�±�7�ù���.D\QDNODU�
±� 7�ù��� 0DO]HPHOHU� ±� 1�1�*��� 9HUL� 7RSODQPDVÕ� YH�YH\D�
øúOHPHVL�±�1�1�*���$QDOL]�YH�YH\D�<RUXP�±�1�=�8��/LWHUDW�U�
7DUDPDVÕ�±�1�=�&���<D]Õ\Õ�<D]DQ�±�6�$�*���(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��

*�OHU�6$��YH�DUN� $NG�7ÕS�'�����������

���



*�OHU�6$��YH�DUN�$NG�7ÕS�'�����������

ÖZ 
/QZQ̫�)UIt"
0LGH�NDQVHUL�HQ�VÕN����\DúÕQ��]HULQGHNL�KDVWDODUGD�J|U�O�U�
YH�SURJQR]X�N|W�G�U��&HUUDKL�WHGDYLOHU�PLGH�NDQVHULQLQ�|QGH�
JHOHQ� WHGDYL� \|QWHPOHULGLU�� %X� W�P|UOHU� FHUUDKL� GH÷HU-
OHQGLUPHOHULQH�J|UH�RSHUDEO��UH]HNWDEO��LQRSHUDEO�YH�DQUH]H-
NWDEO� RODUDN� VÕQÕIODQGÕUÕOÕU�� 7�P|U� EHOLUWHoOHUL� |]HOOLNOH�
SURJQR]�YH�WDNLSOHUGH�URO�R\QDU���
 
/MZMt�^M�A�V\MUTMZ"
.OLQL÷LPL]GH�NOLQLN�RODUDN�RSHUDEO�PLGH�NDQVHUL�WDQÕVÕ�DODQ�
YH� DPHOL\DW� HGLOHQ� ��� KDVWDQÕQ� UHWURVSHNWLI� LQFHOHPHVL�
\DSÕOGÕ��+DVWDODUÕQ�GR÷XP�WDULKOHUL��FLQVL\HWOHUL�YH�QHRDGMX-
YDQ�WHGDYL�ELOJLOHUL�ND\GHGLOGL��7�P|UOHULQ�PLGH�LoHULVLQGHNL�
ORNDOL]DV\RQX� HQGRVNRSLN� YH� UDG\RORMLN� RODUDN� EHOLUOHQGL��
/RNDOL]DV\RQODU� �o� NDWHJRUL\H� D\UÕOGÕ�� 3URNVLPDO�� RUWD� YH�
GLVWDO���
 
*]TO]TIZ"
dDOÕúPD\D� ��� KDVWD� DOÕQGÕ� YH� EXQODU� JHUL\H� G|Q�N� RODUDN�
LQFHOHQGL�� %XQODUÕQ� ��¶VL� NDGÕQ�� NDODQ� ��¶Õ� HUNHNWL�� +DVWD-
ODUÕQ�\Dú�RUWDODPDVÕ�����������������RODUDN�EHOLUOHQGL��+DVWD-
ODUÕQ���
L� QHRDGMXYDQ�ELU� WHGDYLQLQ� DUGÕQGDQ� FHUUDKL� RODUDN�
WHGDYL�HGLOGL��YH�GL÷HU����KDVWD\D�DPHOL\DWODUGDQ�|QFH�QHRDG-
MXYDQ�WHGDYL�X\JXODQPDGÕ��
 
;WV]t"
&($� YH� &$����� G�]H\OHUL� LOH� PLGH� NDQVHUL� KDVWDODUÕQÕQ�
X\JXQ� WHGDYL� VHoHQH÷L�� RSHUDELOLWH� YH\D� DQUH]HNWDELOLWH�
GXUXPODUÕ� DUDVÕQGD� DQODPOÕ� ELU� LOLúNL� VDSWDQPDGÕ��
dDOÕúPDPÕ]ÕQ� UHWURVSHNWLI� YH� D]� VD\ÕGD� KDVWDGD� \DSÕOPÕú�
ROPDVÕ� LOH� LOJLOL�RODELOHFH÷L�G�ú�Q�OG���$\UÕFD�GDKD�\�NVHN�
KDVWD� SRS�ODV\RQX\OD� \DSÕODFDN� ELU� oDOÕúPDGD� &$�����
VHYL\HOHUL�EX�DPDo�LoLQ�GDKD�GH÷HUOL�RODELOLU���

)VIP\IZ�3MTQUMTMZ"�
0LGH�NDQVHUL��2SHUDELOLWH��7�P|U�EHOLUWHoOHUL��&($��&$������
 
)*;<:)+<
7JRMK\Q^M"
*DVWULF� FDQFHU� LV�PRVW� FRPPRQO\� VHHQ� LQ� SDWLHQWV� RYHU� ���
\HDUV�ROG� DQG� LWV�SURJQRVLV� LV�SRRU��6XUJLFDO� WUHDWPHQWV� DUH�
OHDGLQJ�WUHDWPHQW�PHWKRGV�RI�JDVWULF�FDQFHUV���
7KHVH�WXPRUV�DUH�FODVVLILHG�DV�RSHUDEOH��UHVHFWDEOH��LQRSHUD-
EOH� DQG� QRQUHVHFWDEOH� UHJDUGLQJ� WKHLU� VXUJLFDO� HYDOXDWLRQ��
7XPRU� PDUNHUV� SOD\� D� UROH�� SDUWLFXODUO\� IRU� SURJQRVLV� DQG�
IROORZ�XSV�� ,Q� VRPH� LQVWDQFHV�� LW� LV� RQO\� XQGHUVWRRG� WKDW�
SDWLHQWV� ZHUH� DFWXDOO\� LQRSHUDEOH� RU� QRQUHVHFWDEOH� GXULQJ�
VXUJHULHV��
 
5I\MZQIT�IVL�5M\PWL["
$� UHWURVSHFWLYH� LQYHVWLJDWLRQ�ZDV� SHUIRUPHG� RI� ��� SDWLHQWV�
ZKR�ZHUH�FOLQLFDOO\�GLDJQRVHG�ZLWK�RSHUDEOH�JDVWULF�FDQFHU�
DQG� XQGHUZHQW� VXUJHU\� LQ� RXU� FOLQLF�� 3DWLHQWV¶� ELUWK� GDWHV��
JHQGHUV� DQG� SDVW� PHGLFDO� KLVWRULHV� RI� QHRDGMXYDQW� WKHUDS\�
ZHUH�UHFRUGHG��/RFDOL]DWLRQV�RI�WXPRUV�LQVLGH�VWRPDFK�ZHUH�
GHWHUPLQHG�HQGRVFRSLFDOO\�DQG�UDGLRORJLFDOO\��/RFDOL]DWLRQV�
ZHUH� FODVVLILHG� LQWR� WKUHH� FDWHJRULHV�� SUR[LPDO��PLGGOH� DQG��
GLVWDO��
 
:M[]T\["
7KHUH�ZHUH����SDWLHQWV�ZKR�ZHUH�LQFOXGHG�LQ�WKH�VWXG\�DQG�
WKH\�ZHUH�UHYLHZHG�UHWURVSHFWLYHO\�����RI�WKHP�ZHUH�IHPDOHV�
DQG�UHPDLQLQJ����SDWLHQWV�ZHUH�PDOHV��0HDQ�YDOXH�RI�SDWLHQWV�
DJHV�ZHUH�GHWHUPLQHG�DV���������������������RI�WKH�SDWLHQWV�
ZHUH�WUHDWHG�VXUJLFDOO\�IROORZLQJ�D�QHRDGMXYDQW�WKHUDS\�DQG�
RWKHU����SDWLHQWV�GLG�QRW�UHFHLYH�D�QHRDGMXYDQW�WKHUDS\�SULRU�
WR�VXUJHULHV��
 
+WVKT][QWV"�
7KHUH� ZDV� QR� VLJQLILFDQW� UHODWLRQVKLS� EHWZHHQ� &($� DQG�
&$�����OHYHOV��DQG�WKH�DSSURSULDWH�WUHDWPHQW�RSWLRQV��RSHUD-
ELOLW\�RU�XQUHVHFWDELOLW\�RI�JDVWULF�FDQFHU�SDWLHQWV��7KLV�PD\�
EH�GXH� WR� WKH�UHWURVSHFWLYH�QDWXUH�RI�RXU�VWXG\�DQG� WKH� ORZ�
QXPEHU�RI�SDWLHQWV�LQFOXGHG��,Q�DGGLWLRQ��&$�����OHYHOV�PD\�
EH�PRUH�YDOXDEOH� IRU� WKLV�SXUSRVH� LQ� D� VWXG\�ZLWK� D�KLJKHU�
SDWLHQW�SRSXODWLRQ��
 
3Ma�?WZL["�
*DVWULF�FDQFHU��2SHUDELOLW\��7XPRU�PDUNHUV��&($��&$�����
 
/ʈ:ʈ̪
0LGH� NDQVHUL�� JDVWURLQWHVWLQDO� VLVWHPLQ� HQ� VÕN� J|U�OHQ�
W�P|UOHULQGHQ� ELULGLU� YH� VÕNOÕNOD� ��� \Dú� �VW�� KDVWDODUGD�
J|U�OPHNWHGLU������&HUUDKL�WHGDYL�PLGH�NDQVHUOHUL�LoLQ�ELULQFLO��
WHGDYL�VHoHQH÷LGLU�YH�FHUUDKL�WHGDYL�JUXSODUÕ�DPHOL\DW�HGLOH-
ELOLU� �FHUUDKL� UH]HNVL\RQ� PHYFXWWXU��� LQRSHUDEO�� UH]HNWDEO�
�SDO\DWLI� UH]HNVL\RQ� PHYFXWWXU�� YH� DQUH]HNWDEO� RODUDN�
VÕQÕIODQGÕUÕOÕU�� &HUUDKL� WLSL� EHOLUOHQGLNWHQ� VRQUD� N�UDWLI�
\|QWHP� RODUDN� NHPRWHUDSL� X\JXODPD� YH\D� SDO\DWLI� \|QWHP�
RODUDN�NHPRUDG\RWHUDSL�X\JXODPD�NDUDUÕ�YHULOLU���������0LGH�
NDQVHUOHUL� LoLQ� RSHUDELOLWH� YH� DQUH]HNWDELOLWH� NULWHUOHUL�

PHYFXWWXU��øQRSHUDELOLWH�NULWHUOHUL��9LUFKRZ�QRG�O���.UXNHQ-
EHUJ�W�P|U���6LVWHU�0DU\�-RVHSK�QRG�O���VXENXWDQ�PHWDVWDWLN�
QRG�OOHU�YH\D�DVLWLQ�YDUOÕ÷ÕGÕU��$QUH]HNWDELOLWH�NULWHUOHUL��oRN�
VD\ÕGD� PHWDVWDWLN� NDUDFL÷HU� QRG�O�Q�Q� YDUOÕ÷Õ�� SHULWRQLWLV�
NDUVLQRPDWR]D�YDUOÕ÷Õ���SHOYLN�YH\D�RYDULDQ�PHWDVWD]�YDUOÕ÷Õ��
PLGHQLQ� SRVWHULRUD� ILNVDV\RQX�� PH]HQWHULN� GDPDUODUÕQ�
LQILOWUDV\RQX��KHSDWRGXRGHQDO�OLJDPHQW�LQILOWUDV\RQX��GXRGH-
QXPD�JHQLú�LQILOWUDV\RQ��EXUVD�RPHQWDOLVWH�oRN�VD\ÕGD�QRG�O�
YDUOÕ÷Õ� YH� QRG�OHU� KHSDWRPHJDOLGLU�� %X� EXOJXODU� GLNNDWH�
DOÕQDUDN�ELU�NDUDU�YHULOLU�YH�KDVWDQÕQ�\|QHWLPL�SODQODQÕU��2SHU-
DEO�YDNDODU�LoLQ�X\JXQ�FHUUDKL�SURVHG�UOHU�X\JXODQÕU��$QUH]H-
NWDEO� YDNDODUGD� JDVWURVWRPL�� MHMXQRVWRPL� YH� JDVWURHQ-
WHURVWRPL�JLEL�SDO\DWLI�FHUUDKL�\|QWHPOHU�NXOODQÕOÕU��øQRSHUDEO��
YH�DQUH]HNWDEO�YDNDODUGD�NHPRWHUDSL�X\JXODQÕU��������
7�P|U� EHOLUWHoOHUL�� RQNRORMLN� YDNDODUÕQ� WHúKLVLQGH� YH�
|]HOOLNOH�EX�YDNDODUÕQ�WDNLELQGH�NXOODQÕODQ�EL\RORMLN�DQWLMHQ-
OHUGLU��=DPDQ�JHoWLNoH��ELUoRN�\HQL�W�P|U�EHOLUWHFLQLQ�|QHPL��
RUWD\D� oÕNPDNWD� YH� EX� EHOLUWHoOHULQ� NXOODQÕPÕ� DUWPDNWDGÕU��
/LWHUDW�UGH�PLGH� NDQVHUOHULQL� WHúKLV� HWPHN� LoLQ� NXOODQÕODEL-
OHFHN�ELUNDo�W�P|U�EHOLUWHFLQGHQ�EDKVHGLOPHNWHGLU����������
%XQXQOD�ELUOLNWH��&($�YH�&$������NOLQLNOHUGH�J�QO�N�X\JX-
ODPDGD�NXOODQÕODQODUGÕU��%X��W�P|U�EHOLUWHoOHUL�PLGH�NDQVHU-
OHULQLQ� SURJQR]XQXQ� J|VWHUJHOHULGLU�� gWH� \DQGDQ� EX�
EHOLUWHoOHULQ�WDQÕGDNL�UROOHULGH�OLWHUDW�UGH�WDUWÕúÕOPÕúWÕU���������

dDOÕúPDPÕ]GD� W�P|U� EHOLUWHoOHULQLQ� WDQÕGD� URO� R\QDGÕNODUÕ�
LoLQ�PLGH�NDQVHULQLQ�WHGDYLVLQLQ�EHOLUOHQPHVLQGH�URO�R\QD\ÕS�
R\QDPD\DFD÷ÕQÕ� DUDúWÕUGÕN��$\UÕFD� EX� W�P|U� EHOLUWHoOHULQLQ�
PLGH� NDQVHUOHULQLQ� RSHUDELOLWHVLQL� EHOLUOHPHN� LoLQ� PHYFXW�
UDG\RORMLN� \|QWHPOHULQ� \DQÕ� VÕUD� HN� YH\D� GHVWHNOH\LFL� ELU�
\|QWHP� RODUDN� NXOODQÕOÕS� NXOODQÕODPD\DFD÷ÕQÕ� GD� DUDúWÕUGÕN��
øQRSHUDEO� YH\D� DQUH]HNWDEO� W�P|UOHU� LoLQ� W�P|U� EHOLUWHo�
G�]H\OHULQLQ� W�P|U� ORNDOL]DV\RQX� LOH� LOLúNLVLQLQ� URO�� GH�
oDOÕúPDPÕ]GD�DUDúWÕUÕOGÕ��
 
/-:-i�^M�Al6<-54-: 
.OLQL÷LPL]GH��NOLQLN�RODUDN�RSHUDEO�PLGH�NDQVHUL�WDQÕVÕ�DODQ�
YH� DPHOL\DW� HGLOHQ� ��� KDVWDQÕQ� UHWURVSHNWLI� LQFHOHPHVL�
\DSÕOGÕ��+DVWDODUÕQ�GR÷XP� WDULKOHUL�� FLQVL\HWOHUL�YH�QHRDGMX-
YDQ�WHGDYL�ELOJLOHUL�ND\GHGLOGL��7�P|UOHULQ�PLGH�LoHULVLQGHNL�
ORNDOL]DV\RQX� HQGRVNRSLN� YH� UDG\RORMLN� RODUDN� EHOLUOHQGL��
/RNDOL]DV\RQODU� �o� NDWHJRUL\H� D\UÕOGÕ�� � 3URNVLPDO�� RUWD� YH�
GLVWDO�� +DVWDODUÕQ� SUHRSHUDWLI� NDQ� WDKOLOOHULQGH� &($� YH�
&$�����VHYL\HOHUL�EHOLUOHQGL��%X�EHOLUWHoOHU�VD\ÕVDO�GH÷HUOHU�
RODUDN�ND\GHGLOGL�YH�GH÷HUOHUL�µQRUPDO¶�YH\D�µ\�NVHN¶�RODUDN�
VÕQÕIODQGÕUÕOGÕ�� 7�P� LVWDWLVWLNVHO� DQDOL]OHU� ,%0� 6366� IRU�
:LQGRZV�� YHUVLRQ� ����� �6366�� &KLFDJR�� ,/�� 86$��
NXOODQÕODUDN�\DSÕOGÕ��1RUPDO�GD÷ÕOÕPD�X\JXQOXN�WHVWL�.ROP-
RJRURY�6PLUQRY�7HVWL�LOH�GH÷HUOHQGLULOGL��6�UHNOL�GH÷LúNHQOHU�
RUWDODPD� �� VWDQGDUW� VDSPD�� PHGLDQ� ��������� 3HUVDQWLOOHU��
RODUDN�YH�NDWHJRULN�GH÷LúNHQOHU� VD\ÕP� �\�]GH�� RODUDN� LIDGH�
HGLOGL�� *UXSODU� DUDVÕQGD� QRUPDO� ROPD\DQ� úHNLOGH� GD÷ÕOPÕú�
V�UHNOL� GH÷LúNHQOHULQ� NDUúÕODúWÕUPDODUÕ�� 0DQQ� :KLWQH\� 8�
7HVWL�YH�.UXVNDO�:DOOLV�7HN�<|QO��9DU\DQV�$QDOL]L�YH�'XQQ¶V�
3RVW�+RF�WHVWL�NXOODQÕODUDN�\DSÕOGÕ��*UXSODU�DUDVÕQGD�NDWHJRU-
LN�GH÷LúNHQOHULQ�NDUúÕODúWÕUPDODUÕ�)LVKHU¶V�([DFW�.L�NDUH�WHVWL��
<DWHV�.L�NDUH�WHVWL�YH�0RQWH�&DUOR�.L�NDUH�WHVWL�NXOODQÕODUDN�
\DSÕOGÕ��$QODPOÕOÕN� LoLQ� S� ������ LVWDWLVWLNVHO� RODUDN� DQODPOÕ�

NDEXO�HGLOGL��.RFDHOL�hQLYHUVLWHVL�*LULúLPVHO�2OPD\DQ�.OLQLN�
$UDúWÕUPDODU� (WLN� .XUXOX¶QXQ� ��� 0D\ÕV� ����� WDULKOL�
WRSODQWÕVÕQGD� ��������� SURMH� QXPDUDVÕ\OD� SURMHQLQ�
\�U�W�OPHVL�X\JXQ�EXOXQPXúWXU��%X�oDOÕúPDGD�$UDúWÕUPD�YH�
<D\ÕQ� (WL÷LQH� X\XOPXúWXU�� %X� oDOÕúPD� '�Q\D� 7ÕS� %LUOL÷L�
WDUDIÕQGDQ� ����� +HOVLQNL� 'HNODUDV\RQX
QGD� EHOLUWLOHQ� HWLN�
VWDQGDUWODUD�J|UH�\�U�W�OP�ú�YH�oDOÕúPDQÕQ�\DSÕODFD÷Õ� LOJLOL�
NXUXPODUGDQ�L]LQ�DOÕQPÕúWÕU�
 
*=4/=4):
dDOÕúPD\D�DOÕQDQ����KDVWDQÕQ���
VL�NDGÕQ��NDODQ���
Õ�HUNHNWL��
+DVWDODUÕQ�\Dú�RUWDODPDVÕ����������������¶GL��+DVWDODUÕQ�\DúÕ�
LOH�RSHUDELOLWH�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�J|U�OPHGL��S� ��������
+DVWDODUÕQ� ��
L� QHRDGMXYDQ� ELU� WHGDYLQLQ� DUGÕQGDQ� FHUUDKL�
RODUDN�WHGDYL�HGLOGL�YH�GL÷HU����KDVWD\D�DPHOL\DWODUGDQ�|QFH�
QHRDGMXYDQ�WHGDYL�X\JXODQPDGÕ���+DVWDODUÕQ�W�P|UOHUL�ORNDOL-
]DV\RQODUÕQD�J|UH�VÕQÕIODQGÕUÕOGÕ�����KDVWDQÕQ�W�P|U��SURNVL-
PDO�����KDVWDQÕQ�RUWD�YH�NDODQ�DOWÕ�KDVWDQÕQ�W�P|U��GLVWDOGH�
ORNDOL]H\GL�� (QGRVNRSLN� EL\RSVLOHULQ� VRQXoODUÕ� ��� KDVWDQÕQ�
WDPDPÕQGD� DGHQRNDUVLQRP�ROGX÷XQX� J|VWHUGL��%X� � KDVWDODU�
RSHUDEO�� LQRSHUDEO� YH� DQUH]HNWDEO� RODUDN� �o� NDWHJRUL\H�
D\UÕOGÕ�����KDVWD��FHUUDKL�RSHUDV\RQ�LoLQ�X\JXQ�EXOXQGX�YH�EX�
KDVWDODU� FHUUDKL� SURVHG�UOHUOH� WHGDYL� HGLOGL�� +DVWDODUÕQ� ��
L�
LQRSHUDEO�RODUDN�WHVSLW�HGLOGL�YH�GL÷HU�DOWÕ�KDVWD�DQUH]HNWDEO��
RODUDN�EHOLUOHQGL��7DEOR�,��

Tablo I: +DVWDODUÕQ�YH�W�P|UOHULQ�NOLQLN�|]HOOLNOHUL�

+DVWDODUÕQ�QHRDGMXYDQ�WHGDYL�|\N�V��LOH�RSHUDELOLWH�DUDVÕQGD�
DQODPOÕ�ELU�LOLúNL�VDSWDQPDGÕ��S� ��������3UHRSHUDWLI�G|QHPGH�
NXOODQÕODQ�LNL�DQD�W�P|U�EHOLUWHFL�&($�YH�&$������GH÷HUOHU-
LQH� EDNÕOGÕ� YH� W�P|U� EHOLUWHoOHUL� LOH� KDVWDODUÕQ� RSHUDELOLWH�
GXUXPODUÕ�DUDVÕQGDNL� LOLúNL�DUDúWÕUÕOGÕ��2SHUDEO�� LQRSHUDEO�YH�
DQUH]HNWDEO�PLGH�W�P|U��KDVWDODUÕQÕQ�RUWDODPD�&($�GH÷HUOHUL�
VÕUDVÕ\OD� ����� QJ�PO�� ����� QJ�PO� YH� � ����� QJ�PO¶\GL�� %X�
VRQXoODUD�J|UH�RSHUDELOLWH�GXUXPX�LOH�&($�W�P|U�EHOLUWHoOHU-
LQLQ� VD\ÕVDO� GH÷HUOHUL� DUDVÕQGD� DQODPOÕ� ELU� LOLúNL� \RNWX� �S� �
�������&$�����LoLQ�LVH�\LQH�D\QÕ�VÕUD\OD�������,8�P/��������
,8�P/�YH������,8�P/�RODUDN�KHVDSODQGÕ�YH�DQODPOÕ�ELU�LOLúNL��
VDSWDQPDGÕ��S� ��������7DEOR�,,���

Tablo II: 0LGH�W�P|U��RSHUDELOLWHVL�YH�W�P|U�EHOLUWHoOHUL�DUDVÕQGDNL�LOLúNL�

7�P|UOHULQ�ORNDOL]DV\RQODUÕQD�J|UH�LQFHOHQGL÷LQGH�HQ�\�NVHN�
RUWDODPD�&($�GH÷HULQH�SURNVLPDO�\HUOHúLPOL�PLGH�W�P|UOHUL-
QLQ�RUWDODPDODUÕQÕQ�ROGX÷X�J|U�OG���&($�������QJ�PO���'LVWDO�
\HUOHúLPOL�W�P|UOHULQ�RUWDODPDVÕ�LVH�EX�GH÷HUH�\DNÕQGÕ��&($��
�����QJ�PO���1H�VD\ÕVDO�&($�GH÷HUOHUL�QH�GH�QRUPDO��\�NVHN�
&($�GH÷HUOHUL�LOH�W�P|UOHULQ�PLGH�ORNDOL]DV\RQODUÕ�DUDVÕQGD�
LOLúNL� VDSWDQPDGÕ� �S� �������S� ��������(Q�\�NVHN�RUWDODPD��
&$�����G�]H\L�\LQH�SURNVLPDO�\HUOHúLPOL�PLGH�W�P|UOHULQGH�
J|U�OG���<�]GHVHO�RODUDN�EDNÕOGÕ÷ÕQGD�NHQGL�JUXEXQGD�������
LOH� HQ� \�NVHN� \�]GH\H� VDKLSWL�� $QFDN� LVWDWLVWLNVHO� RODUDN�
W�P|U� ORNDOL]DV\RQX� LOH� W�P|U� EHOLUWHoOHUL� DUDVÕQGD� DQODPOÕ�
ELU�LOLúNL�J|U�OPHGL��S� �������S� ��������7DEOR�,,,���

Tablo III:�0LGH�W�P|U��ORNDOL]DV\RQX�YH�W�P|U�EHOLUWHoOHUL�DUDVÕQGDNL�LOLúNL�

 
<):<1̪5)
*�Q�P�]GH� PLGH� NDQVHUL�� HQ� oRN� ��� \Dú� �VW�� KDVWDODUGD�
J|U�OHQ�YH�HUNHQ�G|QHPGH�WHúKLV�HGLOPHGL÷L�WDNGLUGH�SURJQR-
]X�N|W��RODQ�\D\JÕQ�ELU�NDQVHU�W�U�G�U��/LWHUDW�UGH�WDQÕ�NULWHU-
OHUL� L\L�EHOLUOHQPLú�ROPDVÕQD� UD÷PHQ�PLGH�NDQVHULQLQ�HUNHQ�
WHúKLVLQL� \DSPDN� ]RUGXU� ������� &HUUDKL� P�GDKDOHOHU� PLGH�
NDQVHUL� LoLQ� WHPHO� WHGDYLOHUGLU�� 0LGH� DGHQRNDUVLQRPODUÕQÕQ�
WHGDYLVLQGH�UDG\RWHUDSL�GDKD�D]�HWNLOLGLU��.HPRWHUDSL�SUHRS-
HUDWLI�� LQWUDRSHUDWLI� YH�� YH\D� SRVWRSHUDWLI� RODUDN� X\JXOD-
QDELOPHNWHGLU������������
+DVWDOÕ÷ÕQ�RSHUDELOLWHVL�WHúKLV�YH�HYUHOHPH�DoÕVÕQGDQ�EHOLUOH-
QLU��+DVWDOÕN�RSHUDEO��FHUUDKL�UH]HNVL\RQ�PHYFXW���LQRSHUDEO��
UH]HNWDEO��SDO\DWLI�UH]HNVL\RQ�PHYFXW��YH�DQUH]HNWDEO�RODUDN�
NDWHJRUL]H� HGLOLU�� %X� NDWHJRULOHúWLUPHQLQ� GH÷HUOHQGLULOPHVL��
UDG\RORMLN� YH� HQGRVNRSLN� \|QWHPOHUOH� \DSÕOÕU��7�P� EX� WDQÕ�
oDOÕúPDODUÕQD�UD÷PHQ��ED]Õ�KDVWDODU�DQFDN�DPHOL\DW�VÕUDVÕQGD�
RSHUDEO� YH\D� DQUH]HNWDEO� RODUDN� GH÷HUOHQGLULOHELOPHNWHGLU��
dDOÕúPDPÕ]D� UDG\RORMLN� WHWNLNOHU� VRQUDVÕ� RSHUDEO� RODUDN�
G�ú�Q�OHQ����KDVWD�GDKLO�HGLOGL��$QFDN�SHULRSHUDWLI�G|QHPGH�

EX�KDVWDODUÕQ���
LQLQ�LQRSHUDEO��DOWÕVÕ�QÕQ�DQUH]HNWDEO�ROGX÷X�
DQODúÕOGÕ��7�P� FHUUDKL� KD]ÕUOÕNODUD� YH� ODSDURWRPL\H� UD÷PHQ�
EX� KDVWDODUÕQ� RSHUDELOLWH� GXUXPODUÕQGDNL� GH÷LúLNOLNOHULQ�
JHUoHNOHúPHVL� PRUWDOLWH� YH� PRUELGLWH\L� DUWÕUPDNWD� YH� EX�
KDVWDODUÕQ� WHGDYLVLQGH� JHFLNPHOHUH� QHGHQ� ROPDNWDGÕU�� %X�
GXUXP�QHGHQL\OH��SHULRSHUDWLI�G|QHPGH�KDVWDODUÕQ�RSHUDELOLWH�
GXUXPODUÕQÕ�WHVSLW�HWPHN�LoLQ�GDKD�ID]OD�HN�YH\D�GHVWHNOH\LFL�
\|QWHPOHUH� LKWL\Do� YDUGÕU�� %X� DPDoOD� W�P|U� EHOLUWHoOHULQLQ�
KDVWDODUÕQ� RSHUDELOLWH� GXUXPODUÕQÕ� EHOLUOHPHGH� NXOODQÕODEL-
OHFH÷L� G�ú�Q�OPHNWHGLU� ����� %X� DPDoOD�� VRQ� ]DPDQODUGD�
ELUNDo� � W�P|U� EHOLUWHFL� �]HULQGH� oDOÕúÕOGÕ�� %X� W�P|U�
EHOLUWHoOHUL�DUDVÕQGD��&($�YH�&$�����KDVWDOÕ÷ÕQ�SURJQR]XQX�
EHOLUOHPHN�YH�KDVWDOÕN�Q�NV�Q��VDSWDPDN�LoLQ�HQ�|QH�oÕNDQ-
ODUGÕU��%DúODQJÕoWD�EX�LNL�W�P|U�EHOLUWHFL�|]HOOLNOH�WDQÕ�DQÕQGD�
PLGH� NDQVHUL� WHGDYLVL� |QFHVLQGH� NXOODQÕOPDNWDGÕU�� 7�P|U�
EHOLUWHoOHULQLQ� VHYL\HOHUL� GDKD� VRQUD� WDNLS� G|QHPLQGH� GH�
NXOODQÕOPDNWDGÕU����������dDOÕúPDPÕ]GD�LON�RODUDN����LQRSH��
UDEO�YH�DOWÕ�DQUH]HNWDEO�KDVWDQÕQ�\Dú��FLQVL\HW��W�P|U��ORNDOL-
]DV\RQX�YH�QHRDGMXYDQ�WHGDYL�|\N�V��JLEL�GHPRJUDILN�YHULOH-
UL�DQDOL]�HGLOGL�

$QFDN��EX�G|UW�GHPRJUDILN�YHUL�LOH�RSHUDELOLWH�GXUXPX�DUDVÕQ-
GD� |QHPOL� ELU� LOLúNL� EXOXQDPDGÕ�� gWH� \DQGDQ� DQUH]HNWDEO�
KDVWD� JUXEXQXQ� \Dú� RUWDODPDVÕQÕQ� GL÷HUOHULQH� J|UH� GDKD�
\�NVHN�ROGX÷X�J|U�OG�� �\Dú�RUWDODPDVÕ�� ��������%X�J|]OHP�
EL]H�PLGH� NDQVHUL� YDNDODUÕQÕQ� \DúOÕ� KDVWDODUGD� GDKD� DJUHVLI�
LOHUOH\HELOHFH÷LQL� YH� EX� QHGHQOH� EX� KDVWD� JUXEXQGD� J�QFHO�
UDG\RORMLN� \|QWHPOHULQ� \DQÕ� VÕUD� RSHUDELOLWH� GXUXPXQXQ�
EHOLUOHQPHVL�LoLQ��GDKD�ID]OD�YH\D�GHVWHNOH\LFL�WDQÕ�\|QWHP-
OHULQH�LKWL\Do�GX\XOGX÷XQX�J|VWHUGL��

%XQX� WDNLEHQ�� &($� YH� &$����� W�P|U� EHOLUWHoOHULQLQ� KHP�
VD\ÕVDO�GH÷HUOHUL�KHP�GH�QRUPDO��\�NVHN�QRPLQDO�VHYL\HOHUL��
KDVWDODUÕQ�RSHUDELOLWH�GXUXPODUÕ�LOH�LOLúNLOHULQL�DUDúWÕUPDN�LoLQ�
DPHOL\DW� |QFHVL� |Oo�OG��� %X� DQDOL]OHUGHQ� VRQUD� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�ELU�LOLúNL�EXOXQPDVD�GD��&$�����GH÷HUOHULQGH�
RSHUDELOLWH� GXUXPXQD� J|UH� PLQLPDO� IDUNOÕOÕN� J|]OHQGL�� %X�
J|]OHP� EL]H�� GDKD� E�\�N� ELU� KDVWD� SRS�ODV\RQX� ROVD\GÕ��
&$�����GH÷HUOHUL�LOH�RSHUDELOLWH�GXUXPODUÕ�DUDVÕQGD�LVWDWLVWLN-
VHO�RODUDN��DQODPOÕ�ELU�LOLúNL�EXOXQDELOHFH÷LQH�GDLU�ELU�WDKPLQ�
YHUGL��)DUNOÕ�ELU�EDNÕú�DoÕVÕ\OD��RSHUDELOLWH�GXUXPXQX�EHOLUOH-
PHN� DPDFÕ\OD� SUHRSHUDWLI� &($� VHYL\HOHULQL� NRQWURO� HWPHN�
JHUHNOL�GH÷LOGL��(Q�VRQ�W�P|U�Q�PLGH�ORNDOL]DV\RQX�LOH�W�P|U�
EHOLUWHoOHULQLQ� VHYL\HOHUL� DUDVÕQGDNL� LOLúNL� DUDúWÕUÕOGÕ�� &($�
YH\D�&$�����VHYL\HOHULQL�VD\ÕVDO�YH�QRPLQDO�RODUDN�SURNVL-
PDO�� RUWD� YH\D� GLVWDO� W�P|U� ORNDOL]DV\RQX� RODUDN�
NDUúÕODúWÕUGÕ÷ÕPÕ]GD�DQODPOÕ�ELU�IDUN�ROPDGÕ÷Õ��J|U�OG���
 

;76=i
&($� YH� &$����� G�]H\OHUL� LOH� PLGH� NDQVHUL� KDVWDODUÕQÕQ�
X\JXQ� WHGDYL� VHoHQH÷L�� RSHUDELOLWH� YH\D� DQUH]HNWDELOLWH�
GXUXPODUÕ� DUDVÕQGD� DQODPOÕ� ELU� LOLúNL� VDSWDQPDGÕ��
dDOÕúPDPÕ]ÕQ� UHWURVSHNWLI� YH� D]� VD\ÕGD� KDVWDGD� \DSÕOPÕú�
ROPDVÕ� LOH� LOJLOL� RODELOHFH÷L� G�ú�Q�OG���$\UÕFD� GDKD� \�NVHN�
KDVWD� SRS�ODV\RQX\OD� \DSÕODFDN� ELU� oDOÕúPDGD� &$�����
VHYL\HOHUL� EX� DPDo� LoLQ� GDKD� GH÷HUOL� RODELOLU�� $\UÕFD�
oDOÕúPDPÕ]GD� DQUH]HNWDEO� RODQ� KDVWDODUÕQ� \Dú� RUWDODPDVÕQÕQ�
GDKD�\�NVHN�ROPDVÕ�QHGHQL\OH�RSHUDELOLWH�GXUXPODUÕQÕ�GH÷HU-
OHQGLUPHN� LoLQ� \Dú� |QHPOL� ELU� IDNW|U� RODUDN� GH÷HUOHQGLULOH��
ELOLU�� dDOÕúPDPÕ]GD� W�P|U� EHOLUWHoOHUL� LOH� W�P|U�Q� PLGH�
ORNDOL]DV\RQX� DUDVÕQGD� ELU� LOLúNL� ROPDPDVÕ� GD� LOHULNL� GDKD�
E�\�N�YH�SURVSHNWLI�oDOÕúPDODUGD�GH÷HUOHQGLULOHELOLU�

(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD��YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
.RFDHOL� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� (WLN� .XUXOX� WDUDIÕQGDQ�
RQD\ODQPÕúWÕU��RQD\�QXPDUDVÕ��������������
 
<D]DU�.DWNÕODUÕ��
)LNLU�±�6�$�*���7DVDUÕP�±�$�*���'HQHWOHPH�±�7�ù���.D\QDNODU�
±� 7�ù��� 0DO]HPHOHU� ±� 1�1�*��� 9HUL� 7RSODQPDVÕ� YH�YH\D�
øúOHPHVL�±�1�1�*���$QDOL]�YH�YH\D�<RUXP�±�1�=�8��/LWHUDW�U�
7DUDPDVÕ�±�1�=�&���<D]Õ\Õ�<D]DQ�±�6�$�*���(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��

���



ÖZ 
/QZQ̫�)UIt"
0LGH�NDQVHUL�HQ�VÕN����\DúÕQ��]HULQGHNL�KDVWDODUGD�J|U�O�U�
YH�SURJQR]X�N|W�G�U��&HUUDKL�WHGDYLOHU�PLGH�NDQVHULQLQ�|QGH�
JHOHQ� WHGDYL� \|QWHPOHULGLU�� %X� W�P|UOHU� FHUUDKL� GH÷HU-
OHQGLUPHOHULQH�J|UH�RSHUDEO��UH]HNWDEO��LQRSHUDEO�YH�DQUH]H-
NWDEO� RODUDN� VÕQÕIODQGÕUÕOÕU�� 7�P|U� EHOLUWHoOHUL� |]HOOLNOH�
SURJQR]�YH�WDNLSOHUGH�URO�R\QDU���
 
/MZMt�^M�A�V\MUTMZ"
.OLQL÷LPL]GH�NOLQLN�RODUDN�RSHUDEO�PLGH�NDQVHUL�WDQÕVÕ�DODQ�
YH� DPHOL\DW� HGLOHQ� ��� KDVWDQÕQ� UHWURVSHNWLI� LQFHOHPHVL�
\DSÕOGÕ��+DVWDODUÕQ�GR÷XP�WDULKOHUL��FLQVL\HWOHUL�YH�QHRDGMX-
YDQ�WHGDYL�ELOJLOHUL�ND\GHGLOGL��7�P|UOHULQ�PLGH�LoHULVLQGHNL�
ORNDOL]DV\RQX� HQGRVNRSLN� YH� UDG\RORMLN� RODUDN� EHOLUOHQGL��
/RNDOL]DV\RQODU� �o� NDWHJRUL\H� D\UÕOGÕ�� 3URNVLPDO�� RUWD� YH�
GLVWDO���
 
*]TO]TIZ"
dDOÕúPD\D� ��� KDVWD� DOÕQGÕ� YH� EXQODU� JHUL\H� G|Q�N� RODUDN�
LQFHOHQGL�� %XQODUÕQ� ��¶VL� NDGÕQ�� NDODQ� ��¶Õ� HUNHNWL�� +DVWD-
ODUÕQ�\Dú�RUWDODPDVÕ�����������������RODUDN�EHOLUOHQGL��+DVWD-
ODUÕQ���
L� QHRDGMXYDQ�ELU� WHGDYLQLQ� DUGÕQGDQ� FHUUDKL� RODUDN�
WHGDYL�HGLOGL��YH�GL÷HU����KDVWD\D�DPHOL\DWODUGDQ�|QFH�QHRDG-
MXYDQ�WHGDYL�X\JXODQPDGÕ��
 
;WV]t"
&($� YH� &$����� G�]H\OHUL� LOH� PLGH� NDQVHUL� KDVWDODUÕQÕQ�
X\JXQ� WHGDYL� VHoHQH÷L�� RSHUDELOLWH� YH\D� DQUH]HNWDELOLWH�
GXUXPODUÕ� DUDVÕQGD� DQODPOÕ� ELU� LOLúNL� VDSWDQPDGÕ��
dDOÕúPDPÕ]ÕQ� UHWURVSHNWLI� YH� D]� VD\ÕGD� KDVWDGD� \DSÕOPÕú�
ROPDVÕ� LOH� LOJLOL�RODELOHFH÷L�G�ú�Q�OG���$\UÕFD�GDKD�\�NVHN�
KDVWD� SRS�ODV\RQX\OD� \DSÕODFDN� ELU� oDOÕúPDGD� &$�����
VHYL\HOHUL�EX�DPDo�LoLQ�GDKD�GH÷HUOL�RODELOLU���

)VIP\IZ�3MTQUMTMZ"�
0LGH�NDQVHUL��2SHUDELOLWH��7�P|U�EHOLUWHoOHUL��&($��&$������
 
)*;<:)+<
7JRMK\Q^M"
*DVWULF� FDQFHU� LV�PRVW� FRPPRQO\� VHHQ� LQ� SDWLHQWV� RYHU� ���
\HDUV�ROG� DQG� LWV�SURJQRVLV� LV�SRRU��6XUJLFDO� WUHDWPHQWV� DUH�
OHDGLQJ�WUHDWPHQW�PHWKRGV�RI�JDVWULF�FDQFHUV���
7KHVH�WXPRUV�DUH�FODVVLILHG�DV�RSHUDEOH��UHVHFWDEOH��LQRSHUD-
EOH� DQG� QRQUHVHFWDEOH� UHJDUGLQJ� WKHLU� VXUJLFDO� HYDOXDWLRQ��
7XPRU� PDUNHUV� SOD\� D� UROH�� SDUWLFXODUO\� IRU� SURJQRVLV� DQG�
IROORZ�XSV�� ,Q� VRPH� LQVWDQFHV�� LW� LV� RQO\� XQGHUVWRRG� WKDW�
SDWLHQWV� ZHUH� DFWXDOO\� LQRSHUDEOH� RU� QRQUHVHFWDEOH� GXULQJ�
VXUJHULHV��
 
5I\MZQIT�IVL�5M\PWL["
$� UHWURVSHFWLYH� LQYHVWLJDWLRQ�ZDV� SHUIRUPHG� RI� ��� SDWLHQWV�
ZKR�ZHUH�FOLQLFDOO\�GLDJQRVHG�ZLWK�RSHUDEOH�JDVWULF�FDQFHU�
DQG� XQGHUZHQW� VXUJHU\� LQ� RXU� FOLQLF�� 3DWLHQWV¶� ELUWK� GDWHV��
JHQGHUV� DQG� SDVW� PHGLFDO� KLVWRULHV� RI� QHRDGMXYDQW� WKHUDS\�
ZHUH�UHFRUGHG��/RFDOL]DWLRQV�RI�WXPRUV�LQVLGH�VWRPDFK�ZHUH�
GHWHUPLQHG�HQGRVFRSLFDOO\�DQG�UDGLRORJLFDOO\��/RFDOL]DWLRQV�
ZHUH� FODVVLILHG� LQWR� WKUHH� FDWHJRULHV�� SUR[LPDO��PLGGOH� DQG��
GLVWDO��
 
:M[]T\["
7KHUH�ZHUH����SDWLHQWV�ZKR�ZHUH�LQFOXGHG�LQ�WKH�VWXG\�DQG�
WKH\�ZHUH�UHYLHZHG�UHWURVSHFWLYHO\�����RI�WKHP�ZHUH�IHPDOHV�
DQG�UHPDLQLQJ����SDWLHQWV�ZHUH�PDOHV��0HDQ�YDOXH�RI�SDWLHQWV�
DJHV�ZHUH�GHWHUPLQHG�DV���������������������RI�WKH�SDWLHQWV�
ZHUH�WUHDWHG�VXUJLFDOO\�IROORZLQJ�D�QHRDGMXYDQW�WKHUDS\�DQG�
RWKHU����SDWLHQWV�GLG�QRW�UHFHLYH�D�QHRDGMXYDQW�WKHUDS\�SULRU�
WR�VXUJHULHV��
 
+WVKT][QWV"�
7KHUH� ZDV� QR� VLJQLILFDQW� UHODWLRQVKLS� EHWZHHQ� &($� DQG�
&$�����OHYHOV��DQG�WKH�DSSURSULDWH�WUHDWPHQW�RSWLRQV��RSHUD-
ELOLW\�RU�XQUHVHFWDELOLW\�RI�JDVWULF�FDQFHU�SDWLHQWV��7KLV�PD\�
EH�GXH� WR� WKH�UHWURVSHFWLYH�QDWXUH�RI�RXU�VWXG\�DQG� WKH� ORZ�
QXPEHU�RI�SDWLHQWV�LQFOXGHG��,Q�DGGLWLRQ��&$�����OHYHOV�PD\�
EH�PRUH�YDOXDEOH� IRU� WKLV�SXUSRVH� LQ� D� VWXG\�ZLWK� D�KLJKHU�
SDWLHQW�SRSXODWLRQ��
 
3Ma�?WZL["�
*DVWULF�FDQFHU��2SHUDELOLW\��7XPRU�PDUNHUV��&($��&$�����
 
/ʈ:ʈ̪
0LGH� NDQVHUL�� JDVWURLQWHVWLQDO� VLVWHPLQ� HQ� VÕN� J|U�OHQ�
W�P|UOHULQGHQ� ELULGLU� YH� VÕNOÕNOD� ��� \Dú� �VW�� KDVWDODUGD�
J|U�OPHNWHGLU������&HUUDKL�WHGDYL�PLGH�NDQVHUOHUL�LoLQ�ELULQFLO��
WHGDYL�VHoHQH÷LGLU�YH�FHUUDKL�WHGDYL�JUXSODUÕ�DPHOL\DW�HGLOH-
ELOLU� �FHUUDKL� UH]HNVL\RQ� PHYFXWWXU��� LQRSHUDEO�� UH]HNWDEO�
�SDO\DWLI� UH]HNVL\RQ� PHYFXWWXU�� YH� DQUH]HNWDEO� RODUDN�
VÕQÕIODQGÕUÕOÕU�� &HUUDKL� WLSL� EHOLUOHQGLNWHQ� VRQUD� N�UDWLI�
\|QWHP� RODUDN� NHPRWHUDSL� X\JXODPD� YH\D� SDO\DWLI� \|QWHP�
RODUDN�NHPRUDG\RWHUDSL�X\JXODPD�NDUDUÕ�YHULOLU���������0LGH�
NDQVHUOHUL� LoLQ� RSHUDELOLWH� YH� DQUH]HNWDELOLWH� NULWHUOHUL�

PHYFXWWXU��øQRSHUDELOLWH�NULWHUOHUL��9LUFKRZ�QRG�O���.UXNHQ-
EHUJ�W�P|U���6LVWHU�0DU\�-RVHSK�QRG�O���VXENXWDQ�PHWDVWDWLN�
QRG�OOHU�YH\D�DVLWLQ�YDUOÕ÷ÕGÕU��$QUH]HNWDELOLWH�NULWHUOHUL��oRN�
VD\ÕGD� PHWDVWDWLN� NDUDFL÷HU� QRG�O�Q�Q� YDUOÕ÷Õ�� SHULWRQLWLV�
NDUVLQRPDWR]D�YDUOÕ÷Õ���SHOYLN�YH\D�RYDULDQ�PHWDVWD]�YDUOÕ÷Õ��
PLGHQLQ� SRVWHULRUD� ILNVDV\RQX�� PH]HQWHULN� GDPDUODUÕQ�
LQILOWUDV\RQX��KHSDWRGXRGHQDO�OLJDPHQW�LQILOWUDV\RQX��GXRGH-
QXPD�JHQLú�LQILOWUDV\RQ��EXUVD�RPHQWDOLVWH�oRN�VD\ÕGD�QRG�O�
YDUOÕ÷Õ� YH� QRG�OHU� KHSDWRPHJDOLGLU�� %X� EXOJXODU� GLNNDWH�
DOÕQDUDN�ELU�NDUDU�YHULOLU�YH�KDVWDQÕQ�\|QHWLPL�SODQODQÕU��2SHU-
DEO�YDNDODU�LoLQ�X\JXQ�FHUUDKL�SURVHG�UOHU�X\JXODQÕU��$QUH]H-
NWDEO� YDNDODUGD� JDVWURVWRPL�� MHMXQRVWRPL� YH� JDVWURHQ-
WHURVWRPL�JLEL�SDO\DWLI�FHUUDKL�\|QWHPOHU�NXOODQÕOÕU��øQRSHUDEO��
YH�DQUH]HNWDEO�YDNDODUGD�NHPRWHUDSL�X\JXODQÕU��������
7�P|U� EHOLUWHoOHUL�� RQNRORMLN� YDNDODUÕQ� WHúKLVLQGH� YH�
|]HOOLNOH�EX�YDNDODUÕQ�WDNLELQGH�NXOODQÕODQ�EL\RORMLN�DQWLMHQ-
OHUGLU��=DPDQ�JHoWLNoH��ELUoRN�\HQL�W�P|U�EHOLUWHFLQLQ�|QHPL��
RUWD\D� oÕNPDNWD� YH� EX� EHOLUWHoOHULQ� NXOODQÕPÕ� DUWPDNWDGÕU��
/LWHUDW�UGH�PLGH� NDQVHUOHULQL� WHúKLV� HWPHN� LoLQ� NXOODQÕODEL-
OHFHN�ELUNDo�W�P|U�EHOLUWHFLQGHQ�EDKVHGLOPHNWHGLU����������
%XQXQOD�ELUOLNWH��&($�YH�&$������NOLQLNOHUGH�J�QO�N�X\JX-
ODPDGD�NXOODQÕODQODUGÕU��%X��W�P|U�EHOLUWHoOHUL�PLGH�NDQVHU-
OHULQLQ� SURJQR]XQXQ� J|VWHUJHOHULGLU�� gWH� \DQGDQ� EX�
EHOLUWHoOHULQ�WDQÕGDNL�UROOHULGH�OLWHUDW�UGH�WDUWÕúÕOPÕúWÕU���������

dDOÕúPDPÕ]GD� W�P|U� EHOLUWHoOHULQLQ� WDQÕGD� URO� R\QDGÕNODUÕ�
LoLQ�PLGH�NDQVHULQLQ�WHGDYLVLQLQ�EHOLUOHQPHVLQGH�URO�R\QD\ÕS�
R\QDPD\DFD÷ÕQÕ� DUDúWÕUGÕN��$\UÕFD� EX� W�P|U� EHOLUWHoOHULQLQ�
PLGH� NDQVHUOHULQLQ� RSHUDELOLWHVLQL� EHOLUOHPHN� LoLQ� PHYFXW�
UDG\RORMLN� \|QWHPOHULQ� \DQÕ� VÕUD� HN� YH\D� GHVWHNOH\LFL� ELU�
\|QWHP� RODUDN� NXOODQÕOÕS� NXOODQÕODPD\DFD÷ÕQÕ� GD� DUDúWÕUGÕN��
øQRSHUDEO� YH\D� DQUH]HNWDEO� W�P|UOHU� LoLQ� W�P|U� EHOLUWHo�
G�]H\OHULQLQ� W�P|U� ORNDOL]DV\RQX� LOH� LOLúNLVLQLQ� URO�� GH�
oDOÕúPDPÕ]GD�DUDúWÕUÕOGÕ��
 
/-:-i�^M�Al6<-54-: 
.OLQL÷LPL]GH��NOLQLN�RODUDN�RSHUDEO�PLGH�NDQVHUL�WDQÕVÕ�DODQ�
YH� DPHOL\DW� HGLOHQ� ��� KDVWDQÕQ� UHWURVSHNWLI� LQFHOHPHVL�
\DSÕOGÕ��+DVWDODUÕQ�GR÷XP� WDULKOHUL�� FLQVL\HWOHUL�YH�QHRDGMX-
YDQ�WHGDYL�ELOJLOHUL�ND\GHGLOGL��7�P|UOHULQ�PLGH�LoHULVLQGHNL�
ORNDOL]DV\RQX� HQGRVNRSLN� YH� UDG\RORMLN� RODUDN� EHOLUOHQGL��
/RNDOL]DV\RQODU� �o� NDWHJRUL\H� D\UÕOGÕ�� � 3URNVLPDO�� RUWD� YH�
GLVWDO�� +DVWDODUÕQ� SUHRSHUDWLI� NDQ� WDKOLOOHULQGH� &($� YH�
&$�����VHYL\HOHUL�EHOLUOHQGL��%X�EHOLUWHoOHU�VD\ÕVDO�GH÷HUOHU�
RODUDN�ND\GHGLOGL�YH�GH÷HUOHUL�µQRUPDO¶�YH\D�µ\�NVHN¶�RODUDN�
VÕQÕIODQGÕUÕOGÕ�� 7�P� LVWDWLVWLNVHO� DQDOL]OHU� ,%0� 6366� IRU�
:LQGRZV�� YHUVLRQ� ����� �6366�� &KLFDJR�� ,/�� 86$��
NXOODQÕODUDN�\DSÕOGÕ��1RUPDO�GD÷ÕOÕPD�X\JXQOXN�WHVWL�.ROP-
RJRURY�6PLUQRY�7HVWL�LOH�GH÷HUOHQGLULOGL��6�UHNOL�GH÷LúNHQOHU�
RUWDODPD� �� VWDQGDUW� VDSPD�� PHGLDQ� ��������� 3HUVDQWLOOHU��
RODUDN�YH�NDWHJRULN�GH÷LúNHQOHU� VD\ÕP� �\�]GH�� RODUDN� LIDGH�
HGLOGL�� *UXSODU� DUDVÕQGD� QRUPDO� ROPD\DQ� úHNLOGH� GD÷ÕOPÕú�
V�UHNOL� GH÷LúNHQOHULQ� NDUúÕODúWÕUPDODUÕ�� 0DQQ� :KLWQH\� 8�
7HVWL�YH�.UXVNDO�:DOOLV�7HN�<|QO��9DU\DQV�$QDOL]L�YH�'XQQ¶V�
3RVW�+RF�WHVWL�NXOODQÕODUDN�\DSÕOGÕ��*UXSODU�DUDVÕQGD�NDWHJRU-
LN�GH÷LúNHQOHULQ�NDUúÕODúWÕUPDODUÕ�)LVKHU¶V�([DFW�.L�NDUH�WHVWL��
<DWHV�.L�NDUH�WHVWL�YH�0RQWH�&DUOR�.L�NDUH�WHVWL�NXOODQÕODUDN�
\DSÕOGÕ��$QODPOÕOÕN� LoLQ� S� ������ LVWDWLVWLNVHO� RODUDN� DQODPOÕ�

NDEXO�HGLOGL��.RFDHOL�hQLYHUVLWHVL�*LULúLPVHO�2OPD\DQ�.OLQLN�
$UDúWÕUPDODU� (WLN� .XUXOX¶QXQ� ��� 0D\ÕV� ����� WDULKOL�
WRSODQWÕVÕQGD� ��������� SURMH� QXPDUDVÕ\OD� SURMHQLQ�
\�U�W�OPHVL�X\JXQ�EXOXQPXúWXU��%X�oDOÕúPDGD�$UDúWÕUPD�YH�
<D\ÕQ� (WL÷LQH� X\XOPXúWXU�� %X� oDOÕúPD� '�Q\D� 7ÕS� %LUOL÷L�
WDUDIÕQGDQ� ����� +HOVLQNL� 'HNODUDV\RQX
QGD� EHOLUWLOHQ� HWLN�
VWDQGDUWODUD�J|UH�\�U�W�OP�ú�YH�oDOÕúPDQÕQ�\DSÕODFD÷Õ� LOJLOL�
NXUXPODUGDQ�L]LQ�DOÕQPÕúWÕU�
 
*=4/=4):
dDOÕúPD\D�DOÕQDQ����KDVWDQÕQ���
VL�NDGÕQ��NDODQ���
Õ�HUNHNWL��
+DVWDODUÕQ�\Dú�RUWDODPDVÕ����������������¶GL��+DVWDODUÕQ�\DúÕ�
LOH�RSHUDELOLWH�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�J|U�OPHGL��S� ��������
+DVWDODUÕQ� ��
L� QHRDGMXYDQ� ELU� WHGDYLQLQ� DUGÕQGDQ� FHUUDKL�
RODUDN�WHGDYL�HGLOGL�YH�GL÷HU����KDVWD\D�DPHOL\DWODUGDQ�|QFH�
QHRDGMXYDQ�WHGDYL�X\JXODQPDGÕ���+DVWDODUÕQ�W�P|UOHUL�ORNDOL-
]DV\RQODUÕQD�J|UH�VÕQÕIODQGÕUÕOGÕ�����KDVWDQÕQ�W�P|U��SURNVL-
PDO�����KDVWDQÕQ�RUWD�YH�NDODQ�DOWÕ�KDVWDQÕQ�W�P|U��GLVWDOGH�
ORNDOL]H\GL�� (QGRVNRSLN� EL\RSVLOHULQ� VRQXoODUÕ� ��� KDVWDQÕQ�
WDPDPÕQGD� DGHQRNDUVLQRP�ROGX÷XQX� J|VWHUGL��%X� � KDVWDODU�
RSHUDEO�� LQRSHUDEO� YH� DQUH]HNWDEO� RODUDN� �o� NDWHJRUL\H�
D\UÕOGÕ�����KDVWD��FHUUDKL�RSHUDV\RQ�LoLQ�X\JXQ�EXOXQGX�YH�EX�
KDVWDODU� FHUUDKL� SURVHG�UOHUOH� WHGDYL� HGLOGL�� +DVWDODUÕQ� ��
L�
LQRSHUDEO�RODUDN�WHVSLW�HGLOGL�YH�GL÷HU�DOWÕ�KDVWD�DQUH]HNWDEO��
RODUDN�EHOLUOHQGL��7DEOR�,��

Tablo I: +DVWDODUÕQ�YH�W�P|UOHULQ�NOLQLN�|]HOOLNOHUL�

+DVWDODUÕQ�QHRDGMXYDQ�WHGDYL�|\N�V��LOH�RSHUDELOLWH�DUDVÕQGD�
DQODPOÕ�ELU�LOLúNL�VDSWDQPDGÕ��S� ��������3UHRSHUDWLI�G|QHPGH�
NXOODQÕODQ�LNL�DQD�W�P|U�EHOLUWHFL�&($�YH�&$������GH÷HUOHU-
LQH� EDNÕOGÕ� YH� W�P|U� EHOLUWHoOHUL� LOH� KDVWDODUÕQ� RSHUDELOLWH�
GXUXPODUÕ�DUDVÕQGDNL� LOLúNL�DUDúWÕUÕOGÕ��2SHUDEO�� LQRSHUDEO�YH�
DQUH]HNWDEO�PLGH�W�P|U��KDVWDODUÕQÕQ�RUWDODPD�&($�GH÷HUOHUL�
VÕUDVÕ\OD� ����� QJ�PO�� ����� QJ�PO� YH� � ����� QJ�PO¶\GL�� %X�
VRQXoODUD�J|UH�RSHUDELOLWH�GXUXPX�LOH�&($�W�P|U�EHOLUWHoOHU-
LQLQ� VD\ÕVDO� GH÷HUOHUL� DUDVÕQGD� DQODPOÕ� ELU� LOLúNL� \RNWX� �S� �
�������&$�����LoLQ�LVH�\LQH�D\QÕ�VÕUD\OD�������,8�P/��������
,8�P/�YH������,8�P/�RODUDN�KHVDSODQGÕ�YH�DQODPOÕ�ELU�LOLúNL��
VDSWDQPDGÕ��S� ��������7DEOR�,,���

Tablo II: 0LGH�W�P|U��RSHUDELOLWHVL�YH�W�P|U�EHOLUWHoOHUL�DUDVÕQGDNL�LOLúNL�

7�P|UOHULQ�ORNDOL]DV\RQODUÕQD�J|UH�LQFHOHQGL÷LQGH�HQ�\�NVHN�
RUWDODPD�&($�GH÷HULQH�SURNVLPDO�\HUOHúLPOL�PLGH�W�P|UOHUL-
QLQ�RUWDODPDODUÕQÕQ�ROGX÷X�J|U�OG���&($�������QJ�PO���'LVWDO�
\HUOHúLPOL�W�P|UOHULQ�RUWDODPDVÕ�LVH�EX�GH÷HUH�\DNÕQGÕ��&($��
�����QJ�PO���1H�VD\ÕVDO�&($�GH÷HUOHUL�QH�GH�QRUPDO��\�NVHN�
&($�GH÷HUOHUL�LOH�W�P|UOHULQ�PLGH�ORNDOL]DV\RQODUÕ�DUDVÕQGD�
LOLúNL� VDSWDQPDGÕ� �S� �������S� ��������(Q�\�NVHN�RUWDODPD��
&$�����G�]H\L�\LQH�SURNVLPDO�\HUOHúLPOL�PLGH�W�P|UOHULQGH�
J|U�OG���<�]GHVHO�RODUDN�EDNÕOGÕ÷ÕQGD�NHQGL�JUXEXQGD�������
LOH� HQ� \�NVHN� \�]GH\H� VDKLSWL�� $QFDN� LVWDWLVWLNVHO� RODUDN�
W�P|U� ORNDOL]DV\RQX� LOH� W�P|U� EHOLUWHoOHUL� DUDVÕQGD� DQODPOÕ�
ELU�LOLúNL�J|U�OPHGL��S� �������S� ��������7DEOR�,,,���

Tablo III:�0LGH�W�P|U��ORNDOL]DV\RQX�YH�W�P|U�EHOLUWHoOHUL�DUDVÕQGDNL�LOLúNL�

 
<):<1̪5)
*�Q�P�]GH� PLGH� NDQVHUL�� HQ� oRN� ��� \Dú� �VW�� KDVWDODUGD�
J|U�OHQ�YH�HUNHQ�G|QHPGH�WHúKLV�HGLOPHGL÷L�WDNGLUGH�SURJQR-
]X�N|W��RODQ�\D\JÕQ�ELU�NDQVHU�W�U�G�U��/LWHUDW�UGH�WDQÕ�NULWHU-
OHUL� L\L�EHOLUOHQPLú�ROPDVÕQD� UD÷PHQ�PLGH�NDQVHULQLQ�HUNHQ�
WHúKLVLQL� \DSPDN� ]RUGXU� ������� &HUUDKL� P�GDKDOHOHU� PLGH�
NDQVHUL� LoLQ� WHPHO� WHGDYLOHUGLU�� 0LGH� DGHQRNDUVLQRPODUÕQÕQ�
WHGDYLVLQGH�UDG\RWHUDSL�GDKD�D]�HWNLOLGLU��.HPRWHUDSL�SUHRS-
HUDWLI�� LQWUDRSHUDWLI� YH�� YH\D� SRVWRSHUDWLI� RODUDN� X\JXOD-
QDELOPHNWHGLU������������
+DVWDOÕ÷ÕQ�RSHUDELOLWHVL�WHúKLV�YH�HYUHOHPH�DoÕVÕQGDQ�EHOLUOH-
QLU��+DVWDOÕN�RSHUDEO��FHUUDKL�UH]HNVL\RQ�PHYFXW���LQRSHUDEO��
UH]HNWDEO��SDO\DWLI�UH]HNVL\RQ�PHYFXW��YH�DQUH]HNWDEO�RODUDN�
NDWHJRUL]H� HGLOLU�� %X� NDWHJRULOHúWLUPHQLQ� GH÷HUOHQGLULOPHVL��
UDG\RORMLN� YH� HQGRVNRSLN� \|QWHPOHUOH� \DSÕOÕU��7�P� EX� WDQÕ�
oDOÕúPDODUÕQD�UD÷PHQ��ED]Õ�KDVWDODU�DQFDN�DPHOL\DW�VÕUDVÕQGD�
RSHUDEO� YH\D� DQUH]HNWDEO� RODUDN� GH÷HUOHQGLULOHELOPHNWHGLU��
dDOÕúPDPÕ]D� UDG\RORMLN� WHWNLNOHU� VRQUDVÕ� RSHUDEO� RODUDN�
G�ú�Q�OHQ����KDVWD�GDKLO�HGLOGL��$QFDN�SHULRSHUDWLI�G|QHPGH�

EX�KDVWDODUÕQ���
LQLQ�LQRSHUDEO��DOWÕVÕ�QÕQ�DQUH]HNWDEO�ROGX÷X�
DQODúÕOGÕ��7�P� FHUUDKL� KD]ÕUOÕNODUD� YH� ODSDURWRPL\H� UD÷PHQ�
EX� KDVWDODUÕQ� RSHUDELOLWH� GXUXPODUÕQGDNL� GH÷LúLNOLNOHULQ�
JHUoHNOHúPHVL� PRUWDOLWH� YH� PRUELGLWH\L� DUWÕUPDNWD� YH� EX�
KDVWDODUÕQ� WHGDYLVLQGH� JHFLNPHOHUH� QHGHQ� ROPDNWDGÕU�� %X�
GXUXP�QHGHQL\OH��SHULRSHUDWLI�G|QHPGH�KDVWDODUÕQ�RSHUDELOLWH�
GXUXPODUÕQÕ�WHVSLW�HWPHN�LoLQ�GDKD�ID]OD�HN�YH\D�GHVWHNOH\LFL�
\|QWHPOHUH� LKWL\Do� YDUGÕU�� %X� DPDoOD� W�P|U� EHOLUWHoOHULQLQ�
KDVWDODUÕQ� RSHUDELOLWH� GXUXPODUÕQÕ� EHOLUOHPHGH� NXOODQÕODEL-
OHFH÷L� G�ú�Q�OPHNWHGLU� ����� %X� DPDoOD�� VRQ� ]DPDQODUGD�
ELUNDo� � W�P|U� EHOLUWHFL� �]HULQGH� oDOÕúÕOGÕ�� %X� W�P|U�
EHOLUWHoOHUL�DUDVÕQGD��&($�YH�&$�����KDVWDOÕ÷ÕQ�SURJQR]XQX�
EHOLUOHPHN�YH�KDVWDOÕN�Q�NV�Q��VDSWDPDN�LoLQ�HQ�|QH�oÕNDQ-
ODUGÕU��%DúODQJÕoWD�EX�LNL�W�P|U�EHOLUWHFL�|]HOOLNOH�WDQÕ�DQÕQGD�
PLGH� NDQVHUL� WHGDYLVL� |QFHVLQGH� NXOODQÕOPDNWDGÕU�� 7�P|U�
EHOLUWHoOHULQLQ� VHYL\HOHUL� GDKD� VRQUD� WDNLS� G|QHPLQGH� GH�
NXOODQÕOPDNWDGÕU����������dDOÕúPDPÕ]GD�LON�RODUDN����LQRSH��
UDEO�YH�DOWÕ�DQUH]HNWDEO�KDVWDQÕQ�\Dú��FLQVL\HW��W�P|U��ORNDOL-
]DV\RQX�YH�QHRDGMXYDQ�WHGDYL�|\N�V��JLEL�GHPRJUDILN�YHULOH-
UL�DQDOL]�HGLOGL�

$QFDN��EX�G|UW�GHPRJUDILN�YHUL�LOH�RSHUDELOLWH�GXUXPX�DUDVÕQ-
GD� |QHPOL� ELU� LOLúNL� EXOXQDPDGÕ�� gWH� \DQGDQ� DQUH]HNWDEO�
KDVWD� JUXEXQXQ� \Dú� RUWDODPDVÕQÕQ� GL÷HUOHULQH� J|UH� GDKD�
\�NVHN�ROGX÷X�J|U�OG�� �\Dú�RUWDODPDVÕ�� ��������%X�J|]OHP�
EL]H�PLGH� NDQVHUL� YDNDODUÕQÕQ� \DúOÕ� KDVWDODUGD� GDKD� DJUHVLI�
LOHUOH\HELOHFH÷LQL� YH� EX� QHGHQOH� EX� KDVWD� JUXEXQGD� J�QFHO�
UDG\RORMLN� \|QWHPOHULQ� \DQÕ� VÕUD� RSHUDELOLWH� GXUXPXQXQ�
EHOLUOHQPHVL�LoLQ��GDKD�ID]OD�YH\D�GHVWHNOH\LFL�WDQÕ�\|QWHP-
OHULQH�LKWL\Do�GX\XOGX÷XQX�J|VWHUGL��

%XQX� WDNLEHQ�� &($� YH� &$����� W�P|U� EHOLUWHoOHULQLQ� KHP�
VD\ÕVDO�GH÷HUOHUL�KHP�GH�QRUPDO��\�NVHN�QRPLQDO�VHYL\HOHUL��
KDVWDODUÕQ�RSHUDELOLWH�GXUXPODUÕ�LOH�LOLúNLOHULQL�DUDúWÕUPDN�LoLQ�
DPHOL\DW� |QFHVL� |Oo�OG��� %X� DQDOL]OHUGHQ� VRQUD� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�ELU�LOLúNL�EXOXQPDVD�GD��&$�����GH÷HUOHULQGH�
RSHUDELOLWH� GXUXPXQD� J|UH� PLQLPDO� IDUNOÕOÕN� J|]OHQGL�� %X�
J|]OHP� EL]H�� GDKD� E�\�N� ELU� KDVWD� SRS�ODV\RQX� ROVD\GÕ��
&$�����GH÷HUOHUL�LOH�RSHUDELOLWH�GXUXPODUÕ�DUDVÕQGD�LVWDWLVWLN-
VHO�RODUDN��DQODPOÕ�ELU�LOLúNL�EXOXQDELOHFH÷LQH�GDLU�ELU�WDKPLQ�
YHUGL��)DUNOÕ�ELU�EDNÕú�DoÕVÕ\OD��RSHUDELOLWH�GXUXPXQX�EHOLUOH-
PHN� DPDFÕ\OD� SUHRSHUDWLI� &($� VHYL\HOHULQL� NRQWURO� HWPHN�
JHUHNOL�GH÷LOGL��(Q�VRQ�W�P|U�Q�PLGH�ORNDOL]DV\RQX�LOH�W�P|U�
EHOLUWHoOHULQLQ� VHYL\HOHUL� DUDVÕQGDNL� LOLúNL� DUDúWÕUÕOGÕ�� &($�
YH\D�&$�����VHYL\HOHULQL�VD\ÕVDO�YH�QRPLQDO�RODUDN�SURNVL-
PDO�� RUWD� YH\D� GLVWDO� W�P|U� ORNDOL]DV\RQX� RODUDN�
NDUúÕODúWÕUGÕ÷ÕPÕ]GD�DQODPOÕ�ELU�IDUN�ROPDGÕ÷Õ��J|U�OG���
 

;76=i
&($� YH� &$����� G�]H\OHUL� LOH� PLGH� NDQVHUL� KDVWDODUÕQÕQ�
X\JXQ� WHGDYL� VHoHQH÷L�� RSHUDELOLWH� YH\D� DQUH]HNWDELOLWH�
GXUXPODUÕ� DUDVÕQGD� DQODPOÕ� ELU� LOLúNL� VDSWDQPDGÕ��
dDOÕúPDPÕ]ÕQ� UHWURVSHNWLI� YH� D]� VD\ÕGD� KDVWDGD� \DSÕOPÕú�
ROPDVÕ� LOH� LOJLOL� RODELOHFH÷L� G�ú�Q�OG���$\UÕFD� GDKD� \�NVHN�
KDVWD� SRS�ODV\RQX\OD� \DSÕODFDN� ELU� oDOÕúPDGD� &$�����
VHYL\HOHUL� EX� DPDo� LoLQ� GDKD� GH÷HUOL� RODELOLU�� $\UÕFD�
oDOÕúPDPÕ]GD� DQUH]HNWDEO� RODQ� KDVWDODUÕQ� \Dú� RUWDODPDVÕQÕQ�
GDKD�\�NVHN�ROPDVÕ�QHGHQL\OH�RSHUDELOLWH�GXUXPODUÕQÕ�GH÷HU-
OHQGLUPHN� LoLQ� \Dú� |QHPOL� ELU� IDNW|U� RODUDN� GH÷HUOHQGLULOH��
ELOLU�� dDOÕúPDPÕ]GD� W�P|U� EHOLUWHoOHUL� LOH� W�P|U�Q� PLGH�
ORNDOL]DV\RQX� DUDVÕQGD� ELU� LOLúNL� ROPDPDVÕ� GD� LOHULNL� GDKD�
E�\�N�YH�SURVSHNWLI�oDOÕúPDODUGD�GH÷HUOHQGLULOHELOLU�

(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD��YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
.RFDHOL� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� (WLN� .XUXOX� WDUDIÕQGDQ�
RQD\ODQPÕúWÕU��RQD\�QXPDUDVÕ��������������
 
<D]DU�.DWNÕODUÕ��
)LNLU�±�6�$�*���7DVDUÕP�±�$�*���'HQHWOHPH�±�7�ù���.D\QDNODU�
±� 7�ù��� 0DO]HPHOHU� ±� 1�1�*��� 9HUL� 7RSODQPDVÕ� YH�YH\D�
øúOHPHVL�±�1�1�*���$QDOL]�YH�YH\D�<RUXP�±�1�=�8��/LWHUDW�U�
7DUDPDVÕ�±�1�=�&���<D]Õ\Õ�<D]DQ�±�6�$�*���(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��

*�OHU�6$��YH�DUN� $NG�7ÕS�'�����������

���



6XJDUEDNHU�3+��<X�:��<RQHPXUD�<��*DVWUHFWR-
P\��SHULWRQHFWRP\��DQG�SHULRSHUDWLYH�,QWUDSHUL-
WRQHDO�FKHPRWKHUDS\��WKH�HYROXWLRQ�RI�WUHDWPHQW�
VWUDWHJLHV� IRU� DGYDQFHG� JDVWULF� FDQFHU�� 6HPLQ�
6XUJ�2QFRO�����������������������
 
6XJDUEDNHU�3+��<RQHPXUD�<��&OLQLFDO�SDWKZD\�
IRU�WKH�PDQDJHPHQW�RI�UHVHFWDEOH�JDVWULF�FDQFHU�
ZLWK� SHULWRQHDO� VHHGLQJ�� EHVW� SDOOLDWLRQ� ZLWK� D�
UD\� RI� KRSH� IRU� FXUH�� 2QFRORJ\�� ������
���������������
 
*OHKHQ�2��*LOO\�)1��$UYLHX[�&��&RWWH�(��%RXWL-
WLH� )�� 0DQVYHOW� %�� %HUHGHU� -0�� /RULPLHU� *��
4XHQHW� )�� (OLDV� '�� $VVRFLDWLRQ� )UDQoDLVH� GH�
&KLUXUJLH�� 3HULWRQHDO� FDUFLQRPDWRVLV� IURP�
JDVWULF�FDQFHU��D�PXOWL�LQVWLWXWLRQDO�VWXG\�RI�����
SDWLHQWV� WUHDWHG� E\� F\WRUHGXFWLYH� VXUJHU\�
FRPELQHG� ZLWK� SHULRSHUDWLYH� LQWUDSHULWRQHDO�
FKHPRWKHUDS\�� $QQ� 6XUJ� 2QFRO�� ������
���������������
 
<RQHPXUD�<��%DQGRX�(��.LQRVKLWD�.��.DZDPX-
UD�7��7DNDKDVKL�6��(QGRX�<��6DVDNL�7���(IIHFWLYH�
WKHUDS\� IRU� SHULWRQHDO� GLVVHPLQDWLRQ� LQ� JDVWULF�
FDQFHU�� 6XUJ� 2QFRO� &OLQ� 1� $P�� ������
���������������
 
<X�:��:KDQJ� ,��6XK� ,��$YHUEDFK�$��&KDQJ�'��
6XJDUEDNHU�3+��3URVSHFWLYH�UDQGRPL]HG�WULDO�RI�
HDUO\�SRVWRSHUDWLYH� LQWUDSHULWRQHDO�FKHPRWKHUD-
S\� DV� DQ� DGMXYDQW� WR� UHVHFWDEOH� JDVWULF� FDQFHU��
$QQ�6XUJ�����������������������
 
(VIDKDQL�$�� 6RPL� 0+��$VJKDUL� -DIDUDEDGL� 0��
2VWDGUDKLPL�$��*KD\RXU�1DKDQG�0��)DWKLIDU�=��
'RRVW]DGHK� $� �� *KRUHLVKL� =�� 1HZ� VFRUH� IRU�
VFUHHQLQJ� RI� PDOQXWULWLRQ� LQ� SDWLHQWV� ZLWK�
LQRSHUDEOH� JDVWULF� DGHQRFDUFLQRPD�� -DSDQHVH�
-RXUQDO� RI� &OLQLFDO� 2QFRORJ\�� ������
��������������
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4LDR�<)��&KHQ�&*��<XH�-��0D�04��0D�=��<X�
=7��3URJQRVWLF�VLJQLILFDQFH�RI�SUHRSHUDWLYH�DQG��
SRVWRSHUDWLYH�&.���DQG�&($�P51$� OHYHOV� LQ�
SHULSKHUDO�EORRG�RI�SDWLHQWV�ZLWK�JDVWULF�FDUGLD�
FDQFHU�� :RUOG� -RXUQDO� RI� *DVWURHQWHURORJ\��
����������������������
 
%DUHWWRQ�*%��$XVW�'(��&XUUHQW�ELRPDUNHUV� IRU�
JDVWULF�FDQFHU��3DWKRORJH���������������������
 
<X� -�� =KHQJ� :�� $Q� $OWHUQDWLYH� 0HWKRG� IRU�
6FUHHQLQJ� *DVWULF� &DQFHU� %DVHG� RQ� 6HUXP�
/HYHOV�RI�&($��&$������DQG�&$������-�*DVWUR-
LQWHVW�&DQFHU����������������������
 
&KLX�&)��<DQJ�+5��<DQJ�0'�� -HQJ�/%��<DQJ�
7<��6DUJHDQW�$0��%DL�/<��3DOOLDWLYH�*DVWUHFWR-
P\� 3URORQJV� 6XUYLYDO� RI� 0HWDVWDWLF� *DVWULF�
&DQFHU�3DWLHQWV�ZLWK�1RUPDO�3UHRSHUDWLYH�&($�
RU� &$����� 9DOXHV�� $� 5HWURVSHFWLYH� &RKRUW�
6WXG\�� *DVWURHQWHURO� 5HV� 3UDFW�� ������
��������������
 
:DGD�1��.XURNDZD�<��0L\D]DNL�<��0DNLQR�7��
7DNDKDVKL�7��<DPDVDNL�0��1DNDMLPD�.��7DNLJX-
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dDOÕúPD� YHULOHUL� 6366� ��� SDNHW� SURJUDPÕ� NXOODQÕODUDN� DQDOL]� HGLOGL�� 6D\ÕVDO� GH÷LúNHQOHULQ�
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ABSTRACT
Objective: 
7KH� XVH� RI� DGYDQFHG� PHGLFDO� LPDJLQJ� LQ� WKH� HPHUJHQF\�
GHSDUWPHQW��('��KDV�LQFUHDVHG�VXEVWDQWLDOO\��:LWK�WKLV�UDSLG�
LQFUHDVH��WKH�SRVVLELOLW\�RI�ERWK�WKH�ORZ�GLDJQRVWLF�HIILFLHQF\�
RI� WKHVH� LPDJLQJ�PHWKRGV��DV�ZHOO�DV� WKH�SRVVLEOH�GDPDJHV�
WKDW�PD\�RFFXU�GXH�WR�WKHVH�PHWKRGV�FDPH�LQWR�TXHVWLRQ��,Q�
WKLV� UHJDUG�� WKH� XVH� RI� SXOPRQDU\� FRPSXWHG� WRPRJUDSK\�
DQJLRJUDSK\��SXOPRQDU\�&7$���VWDQGV�RXW�

Material and Methods: 
$IWHU�HWKLFV�FRPPLWWHH�DSSURYDO�WKLV�VWXG\�ZDV�FDUULHG�RXW�E\�
retrospectively examining the radiological images and medi�
FDO� UHFRUGV� RI� SDWLHQWV� ZKR� ZHUH� DGPLWWHG� WR� dDQDNNDOH�
2QVHNL]� 0DUW� 8QLYHUVLW\� (PHUJHQF\� 'HSDUWPHQW� EHWZHHQ�
-DQXDU\������DQG�-XQH�������DQG�IRU�SXOPRQDU\�&7$�H[DP�
LQDWLRQ�ZDV�UHTXHVWHG�ZLWK�D�SUH�GLDJQRVLV�RI�3(�
6WXG\�GDWD�ZHUH�DQDO\]HG�XVLQJ�6366����SDFNDJH�SURJUDP��
0DQQ�:KLWQH\�8�WHVW�ZDV�XVHG�IRU�FRPSDULVRQ�RI�QXPHULFDO�
YDULDEOHV� DQG� &KL�6TXDUH� WHVW� ZDV� XVHG� IRU� FRPSDULVRQ� RI�
FDWHJRULFDO�YDULDEOHV��,Q�WKH�LQWHUSUHWDWLRQ�RI�VWDWLVWLFDO�GDWD��
S�������ZDV�FRQVLGHUHG�VLJQLILFDQW��

Results: 
,Q�WKH���VWXG\�SHULRG��D�WRWDO�RI�����SDWLHQWV�DGPLWWHG�WR�WKH�
HPHUJHQF\� GHSDUWPHQW� DQG� KDG� SXOPRQDU\� &7$� ZLWK� D�
SUH�GLDJQRVLV� RI�3(�ZHUH� LGHQWLILHG��(OHYHQ�RI� WKH� SDWLHQWV�
ZHUH�H[FOXGHG�IURP�WKH�VWXG\�EHFDXVH�RI�DUWLIDFWV��7KH�GDWD�
RI�WKH�UHPDLQLQJ�����SDWLHQWV�ZHUH�DQDO\]HG��:KLOH�SXOPR�
QDU\�HPEROLVP�ZDV� IRXQG� LQ���� �������SDWLHQWV� �*URXS�����
SXOPRQDU\�HPEROLVP�ZDV�QRW�IRXQG�LQ��������������SDWLHQWV�
�*URXS�����1R�SDWKRORJ\�ZDV�REVHUYHG�LQ�WZR��������RI�WKH�
SDWLHQWV�ZLWKRXW�HPEROLVP�DQG�UHSRUWHG�DV�QRUPDO��
,Q� ERWK� JURXSV�� WKH� SDWLHQWV�PRVW� IUHTXHQWO\� DSSOLHG� WR� WKH�
HPHUJHQF\�GHSDUWPHQW�ZLWK�FRPSODLQWV�RI�VKRUWQHVV�RI�EUHDWK�
DQG�VHFRQGO\��FKHVW�SDLQ��7DEOH�,��

Conclusions: 
:H�IRXQG�WKH�GLDJQRVWLF�HIILFLHQF\�RI�SXOPRQDU\�&7$�LV�ORZ�
��������FRQVLVWHQW�ZLWK�WKH�OLWHUDWXUH��+RZHYHU��ZH�WKLQN�WKDW�
IXUWKHU� VWXGLHV� DUH� QHHGHG� WR� LQFUHDVH� WKH� DFFXUDF\� DQG�
SHUIRUPDQFH�RI�WKH�H[DPLQDWLRQ��

Key Words: 
(PHUJHQF\� 'HSDUWPHQW�� 3XOPRQDU\� HPEROLVPV�� &RPSXWHG�
tomographic pulmonary angiography

/ʈ:ʈ̪�^M�)5)i
Acil servislerde ileri görüntüleme yöntemleri giderek artan 
RUDQODUGD� NXOODQÕOPD\D� EDúODPÕúWÕU� ������� %X� KÕ]OÕ� DUWÕú�
EHUDEHULQGH��KHP�V|]�NRQXVX�J|U�QW�OHPH�\|QWHPOHULQLQ�WDQÕ�
YHULPOLOL÷LQLQ� G�ú�N� ROPD� RODVÕOÕ÷ÕQÕ�� KHP� GH� EX�PHWRWODUD�
ED÷OÕ� JHOLúHELOHFHN�RODVÕ� ]DUDUODUÕ� J�QGHPH�JHWLUPLúWLU�� øOHUL�
J|U�QW�OHPH� PHWRWODUÕQÕQ� DúÕUÕ� NXOODQÕPÕ�� PDOL\HW� DUWÕúÕ��
UDG\DV\RQ� PDUX]L\HWL�� DFLO� VHUYLVWH� NDOÕú� V�UHVLQGH� X]DPD��
NRQWUDVW�PDGGHOHUH�ED÷OÕ�DOHMLN�UHDNVL\RQODU�YH��NOLQLN�|QHPL�
ROPD\DQ� NDID� NDUÕúWÕUÕFÕ� UDG\RORMLN� EXOJX� JLEL� LVWHQPH\HQ�

VRQXoODUD� \RO� DoDELOLU� ������� %X� NRQXGD� DFLO� VHUYLVOHUGH�
SXOPRQHU� HPEROLGHQ� �3(�� ú�SKHOHQLOHQ� KDVWDODUGD� LOHUL�
J|U�QW�OHPH�\|QWHPOHULQGHQ�SXOPRQHU�ELOJLVD\DUOÕ�WRPRJUD�
IL� DQMLRJUDIL� �SXOPRQHU� %7$�� NXOODQÕPÕ� |]HOOLNOH� |Q� SODQD�
oÕNPDNWDGÕU���������
$NXW�3(�G�Q\D�JHQHOLQGH�|QHPOL�ELU�PRUELGLWH�YH�PRUWDOLWH�
QHGHQLGLU��������3XOPRQHU�HPEROL�LQVLGDQVÕ�������������ROXS��
EX�RUDQ����\DúÕQ��]HULQGHNL�ELUH\OHUGH�\DNODúÕN������¶H�NDGDU�
\�NVHOPHNWHGLU� ����� 7HGDYL� HGLOPH\HQ� KDVWDODUGD� PRUWDOLWH�
ULVNLQLQ� ������� DUDVÕQGD� ROGX÷X� WDKPLQ� HGLOPHNWHGLU��
<DSÕODQ�SURVSHNWLI�oDOÕúPDODUGD�WHGDYL�HGLOHQ�ROJXODUGD�LON���
D\� LoHULVLQGH�PRUWDOLWH� RUDQÕ������ RODUDN� ELOGLULOPLúWLU� �����
$\UÕFD�SHULQDWDO�DQQH�|O�POHULQGH�3(� LON� VÕUDGD�\HU�DOPDN�
WDGÕU������%LU�GL÷HU�NRUNXWXFX�LVWDWLVWLN�LVH�NOLQLV\HQOHULQ�3(�
YDNDODUÕQÕQ� \DNODúÕN� ���¶VLQL� DWODGÕNODUÕ� YH� KDVWDODUÕQ�
���¶LQGH�SRVWPRUWHP�3(�WDQÕVÕQÕQ�NRQXOGX÷X�úHNOLQGHGLU�����
�����3XOPRQHU�HPEROL�J|÷�V�D÷UÕVÕ��QHIHV�GDUOÕ÷Õ��oDUSÕQWÕ�YH�
DQL� |O�P� YE�� JHQLú� NOLQLN� EHOLUWL� YH� VHPSWRP� \HOSD]HVL� LOH�
JLGHQ�ELU�WDEOR�ROGX÷X�LoLQ�DFLO�VHUYLVH�EDúYXUDQ�KDVWDODU�LoLQ�
VÕNOÕNOD�ú�SKHOHQLOHQ�ELU�|Q�WDQÕGÕU����������
%L]� EX� oDOÕúPDGD� dDQDNNDOH� 2QVHNL]� 0DUW� hQLYHUVLWHVL�
+DVWDQHVL�$FLO�6HUYLVL¶QH�EDúYXUDQ�YH�3(�|Q�WDQÕVÕ�LOH�SXOPR�
QHU�%7$�WHWNLNL�LVWHQHQ�KDVWDODUGD�SXOPRQHU�%7$�WHWNLNLQLQ�
WDQÕ�YHULPOLOL÷LQL�DUDúWÕUPD\Õ�DPDoODGÕN�

/-:-i�^M�Al6<-54-:
dDOÕúPD�� $UDúWÕUPD� <D\ÕQ� (WL÷LQH� YH� +HOVLQNL� 'HNOD��
UDV\RQXQD� X\JXQ� RODUDN� JHUoHNOHúWLULOPLú� ROXS�� � |QFHVLQGH�
dDQDNNDOH� 2QVHNL]� 0DUW� hQLYHUVLWHVL� .OLQLN�$UDúWÕUPDODU�
(WLN� .XUXOX¶QGDQ� RQD\� DOÕQPÕúWÕU� �.DUDU� 1R�� ������������
dDOÕúPD�2FDN� ����� LOH� +D]LUDQ� ����� DUDVÕQGD� DFLO� VHUYLVH�
EDúYXUDQ� YH�3(�|Q� WDQÕVÕ� LOH� SXOPRQHU�%7$� WHWNLNL� LVWHQHQ�
KDVWDODUÕQ� UDG\RORMLN� J|U�QW�OHULQLQ� YH�PHGLNDO� ND\ÕWODUÕQÕQ�
UHWURVSHNWLI�RODUDN�LQFHOHQPHVL�\|QWHPL\OH�\DSÕOGÕ��dDOÕúPD�
LoLQ� KDVWDQH� \|QHWLPLQGHQ� JHUHNOL� L]LQ� DOÕQGÕ�� dDOÕúPD\D�
DOÕQDQ�KDVWDODUÕQ�NOLQLN�ELOJLOHUL�DODQODUÕQGD�������\ÕO�WHFU�E�
H\H�VDKLS�LNL�DFLO�VHUYLV�KHNLPL�WDUDIÕQGDQ�LQFHOHQGL��+DVWD�
ODUD�DLW�SXOPRQHU�%7$�WHWNLNOHUL�KDVWDQHPL]�3$&6�VLVWHPLQG�
HQ��KDVWDODUÕQ�NOLQLN�ELOJLOHUL�YH�|QFHNL�UDSRUODUÕQGDQ�KDEHUVL]�
DODQODUÕQGD� ������ \ÕO� WHFU�EHOL� oDOÕúPDQÕQ� \�U�W�F�V��
UDG\RORJODU�WDUDIÕQGDQ�WHNUDU�GH÷HUOHQGLULOGL�dDOÕúPD\D�GDKLO�
HGLOPH�NULWHUOHUL��DFLO�VHUYLVH�EDúYXUPDN�����\DúÕQGDQ�E�\�N�
ROPDN�� 3(� |Q� WDQÕVÕ\OD� SXOPRQHU� %7$� oHNLOPLú� ROPDN� YH�
UDG\RORMLN�J|U�QW�OHULQ�NDOLWHVL�\HWHUOL�ROPDN�RODUDN�EHOLUOHQ�
GL��$UWHIDNWODU�QHGHQL\OH�J|U�QW��NDOLWHVL�G�ú�N�RODQ�KDVWDODU�
oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ�
+DVWDQHPL]GH� SXOPRQHU� %7$� oHNLPOHUL� 7RVKLED�$TXLOOLRQ�
21(���7RVKLED�0HGLFDO�6\VWHPV��7RN\R��-DSDQ������GHGHNW|U�
����NHVLW��$NWLI�NROLPDV\RQ��685(([SRVXUH��'�$,'5��;<=�
PRG�ODV\RQX��WRPRJUDIL�FLKD]Õ�LOH�\DSÕOPDNWD�ROXS��SXOPR�
QHU�%7$�LoLQ�J|U�QW�OHPH�SDUDPHWUHOHUL�N9������P$��������
URWDV\RQ�]DPDQÕ�����PV��NHVLW�NDOÕQOÕ÷Õ���PP��NHVLW�LQWHUYDOL�
�� PP�� RODUDN� D\DUODQPÕúWÕU�� dDOÕúPD\D� GDKLO� HGLOHQ� W�P�
KDVWDODUÕQ� SXOPRQHU� %7$� oHNLPOHUL� EX� SURWRNROH� J|UH�
\DSÕOPÕúWÕ�� +DVWDODUÕQ� \Dú�� FLQVL\HW�� DFLO� VHUYLVH� ELULQFLO�
EDúYXUX� úLND\HWL�� NURQLN� KDVWDOÕN� ELOJLOHUL�� WDP� NDQ� VD\ÕPÕ��
EL\RNLP\D�DQDOL]L��NDQ�JD]Õ�DQDOL]L��'�'LPHU� WHVW� VRQXoODUÕ�
YH� DFLO� VHUYLVWH� NDOÕú� V�UHOHUL� KDVWDQH� ELOJL� VLVWHPL� �+%6��

�]HULQGHNL� GRV\DODUÕQGDQ� HOGH� HGLOGL�� $FLO� VHUYLVH� ELULQFLO�
EDúYXUX�úLND\HWL��QHIHV�GDUOÕ÷Õ��J|÷�V�D÷UÕVÕ��oDUSÕQWÕ��ED\ÕO�
PD��EDOJDPGD�NDQ�JHOPHVL��|NV�U�N�YH�GL÷HU�QHGHQOHU�RODUDN�
JUXSODQGÕUÕOGÕ�� .URQLN� KDVWDOÕNODU�� GRV\D� ELOJLVL� YH� (�QDEÕ]�
YHULOHUL� �]HULQGHQ� YDU�� \RN� YH\D� EHOLUWLOPHPLú� úHNOLQGH�
VÕQÕIODQGÕUÕOGÕ�� $FLO� VHUYLVWH� NDOÕú� V�UHOHUL�� KDVWDQÕQ� DFLO�
VHUYLVH� EDúYXUX� DQÕQGDQ� VRQODQÕPÕQD� NDGDU� JHoHQ� ]DPDQ�
RODUDN�������GDNLND� ��VDDW������������GDNLND� ���VDDW�RODFDN�
úHNLOGH� VDDW� FLQVLQGHQ� ND\GHGLOGL�� +DVWDODUÕQ� PRUWDOLWH�
GXUXPODUÕ� |O�P� ELOJL� VLVWHPLQGHQ� VRUJXODQDUDN� |÷UHQLOGL��
3XOPRQHU� %7$� WDQÕODUÕ� 3(�� SQ|PRQL�� DWHOHNWD]L�� PDOLJQLWH���
LQWHUVWLV\HO� DNFL÷HU� KDVWDOÕ÷Õ�� KDYD\ROX� KDVWDOÕ÷Õ�� NDUGL\DN�
SDWRORML��VHNHO�GH÷LúLNOLNOHU��SOHYUDO�HII�]\RQ�YH�WRUDNV�GXYDU�
SDWRORMLVL�RODUDN�EHOLUOHQGL�
dDOÕúPD�YHULOHUL�6366����SDNHW�SURJUDPÕ�NXOODQÕODUDN�DQDOL]�
HGLOGL��dDOÕúPDQÕQ�VD\ÕVDO�GH÷LúNHQOHUL�RUWDODPD�YH�VWDQGDUW�
VDSPD�� RUWDQFD� YH� PLQLPXP� PDNVLPXP� GH÷HUOHU� RODUDN��
NDWHJRULN�GH÷LúNHQOHU� LVH� VD\Õ�YH�\�]GH�RODUDN� LIDGH�HGLOGL��
6D\ÕVDO� GH÷LúNHQOHULQ� NDUúÕODúWÕUPDVÕQGD� 0DQQ�:KLWQH\� 8�
WHVWL�NDWHJRULN�GH÷LúNHQOHULQ�NDUúÕODúWÕUPDVÕQGD�.L�.DUH�WHVWL�
NXOODQÕOGÕ��øVWDWLVWLNVHO�YHULOHULQ�\RUXPXQGD�S������LVWDWLVWLN�
VHO�DQODPOÕ�RODUDN�NDEXO�HGLOGL�
$UDúWÕUPDGD� NDUúÕODúWÕUPD� DQDOL]OHUL� \DSÕODFDN� EL\RNLP\D�
GH÷HUOHUL�|Oo�POHULQGH�HNVLN�YHUL�ROXS�ROPDGÕ÷ÕQÕQ�LQFHOHPH�
VL� \DSÕOGÕ�� � 2Q� KDVWDQÕQ� ³.ORU� YH� /DNWDW´� YHULVLQGH� HNVLN�
EXOXQGX��'L÷HU�YHULOHUL�HNVLNVL]GL��%X�KDVWDODUÕQ�GL÷HU�GH÷HU�
OHULQLQ� |Oo�P�� WDP� ROGX÷X� LoLQ� KDVWDODU� YHUL� GRV\DVÕQGDQ�
oÕNDUÕOPDGÕ��³.ORU�YH�/DNWDW´�GH÷HUOHUL�����ELUH\LQ�DULWPHWLN�
RUWDODPDVÕ�LOH�WDPDPODQGÕ�
0DQQ�:KLWQH\�8�WHVWL�LOH�\DSÕODQ�GH÷HUOHQGLUPHGH�LVWDWLVWLN�
VHO�RODUDN�DQODPOÕ�EXOXQDQ�WURPERVLW��NORU�YH�ODNWDW�GH÷HUOHUL�
VWDQGDUW� VDSPDODUÕQGDNL� JHQLúOLN� QHGHQL\OH�� G�ú�N�� RUWD� YH�
\�NVHN� GH÷HUOHU� RODUDN� VÕQÕIODQGÕUÕODUDN� .L�.DUH� WHVWL� LOH�
\HQLGHQ�GH÷HUOHQGLULOGL�
7URPERVLW� YH� NORU� GH÷HUOHUL� DULWPHWLN� RUWDODPD� YH� VWDQGDUW�
VDSPD�LOLúNLOHULQGHQ�\DUDUODQÕODUDN�JUXSODUD�E|O�QG���$ULWPH�
WLN�RUWDODPDQÕQ�ELU�VWDQGDUW�VDSPD�DOWÕ�GH÷HU�HOGH�HGLOGL��%X�
GH÷HULQ�DOWÕ�G�ú�N�G�]H\GH�JUXS�RODUDN�EHOLUOHQGL��$ULWPHWLN�
RUWDODPDQÕQ� ELU� VWDQGDUW� VDSPD� �VW�� GH÷HU� HOGH� HGLOGL�� %X�
GH÷HULQ� �]HUL� \�NVHN�G�]H\GH�JUXS�RODUDN� NDEXO� HGLOGL�� øNL�
GH÷HU�DUDVÕQGD�NDODQ�DUDOÕN�LVH�RUWD�G�]H\GH�NDEXO�HGLOGL�
$QFDN�ODNWDW�GH÷HUOHULQGH�RUWDODPD������LNHQ�VWDQGDUW�VDSPD�
����� RODUDN� EHOLUOHQGL�� $ULWPHWLN� RUWDODPD� LOH� VWDQGDUW�
VDSPDQÕQ�ELUELULQH�oRN�\DNÕQ�GH÷HUOHU�ROPDVÕ�QHGHQL�LOH�ODNWDW�
LNL� JUXED� E|O�QG���$ULWPHWLN� RUWDODPDQÕQ� DOWÕ� G�ú�N� G�]H\�
ODNWDW�JUXEX��DULWPHWLN�RUWDODPDQÕQ��]HUL�\�NVHN�G�]H\�ODNWDW�
JUXEX�RODUDN�EHOLUOHQGL�
%X� JUXSODPDODUGDQ� VRQUD� 3(� WHVSLW� HGLOHQ� �*UXS���� YH� 3(�
WHVSLW�HGLOPH\HQ��*UXS����JUXSODU�LOH�WURPERVLW��NORU�YH�ODNWDW�
JUXSODUÕ� DUDVÕQGD�.L�.DUH� WHVWL� LOH� IDUNOÕOÕNODU� DQDOL]� HGLOGL��
%HNOHQHQ� IUHNDQV� G�ú�NO�÷�QGH� )LVKHU¶LQ� ([DFW� GH÷HUL� LOH�
DQODPOÕOÕN�G�]H\L�EHOLUOHQGL�

*=4/=4):
%X�oDOÕúPDGD�2FDN������LOH�+D]LUDQ������WDULKOHUL�DUDVÕQGD�
DFLO� VHUYLVH� EDúYXUDQ� YH� 3(� |Q� WDQÕVÕ� LOH� SXOPRQHU� %7$�
oHNLOHQ� WRSODP�����KDVWD� WHVSLW� HGLOGL��+DVWDODUÕQ���¶L� DUWH��
IDNWODU� QHGHQL\OH� SXOPRQHU� %7$� J|U�QW�� NDOLWHVL� \HWHUVL]�
ROGX÷X� LoLQ� oDOÕúPD� GÕúÕQGD� EÕUDNÕOGÕODU�� *HUL\H� NDODQ� ����
KDVWD\D� DLW� YHULOHU� DQDOL]� HGLOGL��+DVWDODUÕQ� ��¶X� �������3(�
SR]LWLI��*UXS��������¶�����������3(�QHJDWLI��*UXS����RODUDN�
VDSWDQGÕ��$\UÕFD� 3(� WHVSLW� HGLOPH\HQ� �*UXS���� KDVWDODUGDQ�
LNLVLQGH� ������� KHUKDQJL� ELU� SDWRORML� L]OHQPHGL� YH� QRUPDO�
RODUDN� UDSRUODQGÕ��7HVSLW� HGLOHQ� GL÷HU� SDWRORMLOHU�7DEOR� ,¶GH�
J|VWHULOGL�

Tablo  I:  3XOPRQHU�%7$�7DQÕODUÕ�

+DVWDODUÕQ�\Dú��FLQVL\HW�GD÷ÕOÕPÕ��DFLO�VHUYLVWH�NDOÕú�V�UHOHUL�YH�
HúOLN� HGHQ� NURQLN� KDVWDOÕ÷ÕQÕQ� ROXS� ROPDPDVÕ� DoÕVÕQGDQ�
JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�DQODPOÕ�RODUDN�IDUNOÕOÕN�L]OHQPH�
GL��S!�������7DEOR�,,���
+DVWDODUGDQ� ���¶LQLQ� QHIHV� GDUOÕ÷Õ� �HQ� VÕN��� ��¶XQXQ� J|÷�V�
D÷UÕVÕ����¶�Q�Q�VHQNRS��VHNL]LQLQ�|NV�U�N��DOWÕVÕQÕQ�oDUSÕQWÕ��
EHúLQLQ�KHPRSWL]L�YH���¶VÕQÕQ�GL÷HU�úLND\HWOHU�LOH�DFLO�VHUYLVH�
EDúYXUGXNODUÕ�J|U�OG���7DEOR�,,��

Tablo II: 3(�GXUXPXQD�J|UH�GHPRJUDILN�YH�ODERUDWXDU�EXOJXODUÕ�

+DVWDODUÕQ� KLoELULQGH� NXOODQÕODQ� NRQWUDVW� PDGGH\H� ED÷OÕ�
KHUKDQJL�ELU�\DQ�HWNL�EHOLUWLOPHPLúWL�
dDOÕúPD� NDSVDPÕQGDNL� W�P� KDVWDODUD� DLW� WDP� NDQ� VD\ÕPÕ��
EL\RNLP\D� DQDOL]L�� NDQ� JD]Õ� DQDOL]L� YH� '�'LPHU� WHVWL�
VRQXoODUÕQD�GRV\D�VLVWHPLQGHQ�XODúÕODELOGL��
3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� WURPERVLW� VD\ÕVÕ� 3(�
WHVSLW� HGLOPH\HQ� �*UXS���� KDVWDODUD� J|UH� GDKD� \�NVHN�
�VÕUDVÕ\OD������������������������������K�FUH�PO��ROPDNOD�
ELUOLNWH��G�ú�N��RUWD�\D�GD�\�NVHN�G�]H\GH�WURPERVLW�JUXSODUÕ�
LOH�3(�WHVSLW�HGLOHQ��*UXS����YH�3(�WHVSLW�HGLOPH\HQ��*UXS����
JUXSODUÕ� DUDVÕQGD� LVWDWLVWLNVHO� DQODPOÕ� IDUNOÕOÕN� EXOXQPDGÕ�
�S!�������7DEOR�,,,��

Tablo III:�3(�LOH�7URPERVLW�NDUúÕODúWÕUPDVÕ��NL�NDUH�DQDOL]L��

3(� WHVSLW� HGLOHQ� �*UXS����KDVWDODUGD� ODNWDW�GH÷HUL�3(� WHVSLW�
HGLOPH\HQ� �*UXS���� KDVWDODUD� J|UH� GDKD� \�NVHN� �VÕUDVÕ\OD�
���������������������PJ�G/��ROPDNOD�ELUOLNWH��G�ú�N�\D�GD�
\�NVHN�G�]H\GH�ODNWDW�JUXSODUÕ�LOH�3(�WHVSLW�HGLOHQ��*UXS����
YH�3(�WHVSLW�HGLOPH\HQ��*UXS����JUXSODUÕ�DUDVÕQGD�LVWDWLVWLN�
VHO�DQODPOÕ�IDUNOÕOÕN�EXOXQPDGÕ��S!�������7DEOR�,9��

Tablo IV: 3(�LOH�/DNWDW�NDUúÕODúWÕUPDVÕ��NL�NDUH�DQDOL]L��

3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� NORU� GH÷HUL� 3(� WHVSLW�
HGLOPH\HQ� �*UXS���� KDVWDODUD� J|UH� GDKD� G�ú�N� �VÕUDVÕ\OD�
�����������������������PPRO�/��EXOXQGX��'�ú�N��RUWD�\D�GD�
\�NVHN�G�]H\GH�NORU�JUXSODUÕ�LOH�3(�WHVSLW�HGLOHQ��*UXS����YH�
3(� WHVSLW� HGLOPH\HQ� �*UXS���� JUXSODUÕ� DUDVÕQGD� LVWDWLVWLNVHO�
DQODPOÕ�RODUDN�IDUNOÕOÕN�HOGH�HGLOGL��S��������3(�WHVSLW�HGLOHQ�
�*UXS����KDVWDODUGD�\�NVHN�G�]H\GH�NORU�VDSWDQPDGÕ��$\UÕFD�
G�ú�N�G�]H\GH�NORU�3(�WHVSLW�HGLOHQ��*UXS����KDVWDODUGD�3(�
WHVSLW� HGLOPH\HQ� �*UXS���� JUXED� J|UH� GDKD� ID]OD� KDVWDGD�
L]OHQGL��7DEOR�9��

Tablo V: 3(�LOH�.ORU�NDUúÕODúWÕUPDVÕ��NL�NDUH�DQDOL]L��

'�'LPHU�GH÷HUOHUL�W�P�KDVWDODUGD�QRUPDOLQ��VW�QGH�ROPDNOD�
EHUDEHU�� JUXS��¶GH� JUXS��¶\H� J|UH� GDKD� \�NVHN� EXOXQGX�
�*UXS��¶GH��������������J�/��JUXS��¶GH��������������J�/�1��
������J�/���$QFDN�EXOJX� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GH÷LOGL�
�S!��������7DEOR�,,���
+DVWDODUÕQ� SXOPRQHU� %7$¶GD� DOGÕNODUÕ� WDQÕ� LOH� PRUWDOLWH�
DUDVÕQGDNL� LOLúNL� LQFHOHQGL÷LQGH� 3(� WHVSLW� HGLOHQ� �*UXS����
KDVWDODUGDQ�GRNX]XQXQ���������LON�ELU�D\�LoHULVLQGH��LNLVLQLQ�
�������� LON� ELU� D\GDQ� VRQUD� |OG�÷��� 3(� WHVSLW� HGLOPH\HQ�
�*UXS�����KDVWDODUGDQ���¶XQXQ���������LON��ELU�D\�LoHULVLQGH��
��¶�Q�Q���������LON�ELU�D\GDQ�VRQUD�|OG�÷��J|U�OG���øON��ELU�

D\� LoHULVLQGHNL�PRUWDOLWH�RUDQÕQÕQ�3(� WHVSLW�HGLOHQ� �*UXS����
KDVWDODUGD� 3(� WHVSLW� HGLOPH\HQ� �*UXS���� KDVWDODUD� J|UH�
LVWDWLVWLNVHO� DQODPOÕ� RODUDN� GDKD� \�NVHN� EXOXQGX� �S��������
'L÷HU�SXOPRQHU�%7$�WDQÕODUÕ�YH�PRUWDOLWH�RUDQODUÕ�DUDVÕQGDNL�
LOLúNL�7DEOR�9,¶GD�EHOLUWLOPLúWLU�

Tablo VI:�+DVWDODUÕQ�3XOPRQHU�%7$¶GH�DOGÕNODUÕ�WDQÕ�LOH�0RUWDOLWH�
������������������DUDVÕQGDNL�LOLúNL�

(úOLN� HGHQ� NURQLN� KDVWDOÕN� LOH� PRUWDOLWH� DUDVÕQGDNL� LOLúNL�
LQFHOHQGL÷LQGH� NURQLN� KDVWDOÕ÷Õ� RODQ� YH� 3(� WHVSLW� HGLOHQ�
�*UXS����KDVWDODUGDQ�\HGLVLQLQ���������LON�ELU�D\�LoHULVLQGH��
LNLVLQLQ���������LON��ELU�D\GDQ�VRQUD�|OG�÷���NURQLN�KDVWDOÕ÷Õ�
RODQ�YH�3(� WHVSLW� HGLOPH\HQ� �*UXS���� �KDVWDODUGDQ���¶VLQLQ�
�������� LON� � ELU� D\� LoHULVLQGH�� ��¶Q�Q� ����������� LON� � ELU�
D\GDQ� VRQUD� |OG�÷�� J|U�OG��� (úOLN� HGHQ� NURQLN� KDVWDOÕN�
YDUOÕ÷Õ�GXUXPXQGD�LON��ELU�D\�LoHULVLQGHNL�PRUWDOLWH�RUDQÕQÕQ�
3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� 3(� WHVSLW� HGLOPH\HQ�
�*UXS���� KDVWDODUD� J|UH� LVWDWLVWLNVHO� DQODPOÕ� RODUDN� GDKD�
\�NVHN�EXOXQGX��S��������7DEOR�9,,��

Tablo VII:�.URQLN�+DVWDOÕN�LOLúNLVLQH�J|UH�SXOPRQHU�HPEROLGHNL�
�������������������PRUWDOLWH�RUDQODUÕ�

+DVWDODUÕQ� +%6¶GH� ND\ÕWOÕ� GRV\DODUÕQGD� :HOOV� VNRUX� SDUD��
PHWUHOHULQGHQ� EDúYXUX� DQÕQGD� NDOS� DWÕP� VD\ÕVÕ�� GHULQ� YHQ�
WURPER]X�|\N�V���VRQ��ELU�D\�LoHULVLQGH�JHoLULOPLú�RSHUDV\RQ�
YH\D� LPPRELOL]DV\RQ� |\N�V�� YH� VRQ� � DOWÕ� D\� LoHULVLQGH�
DOÕQPÕú�NHPRWHUDSL�|\N�V�QH�DLW�YHUL�EXOXQDPDGÕ�

<):<1̪5)
$FLO� VHUYLVOHUGH� UDG\RORMLN� WHWNLN� NXOODQPD� RUDQÕ� KDVWD�
VD\ÕVÕ\OD� RUDQWÕVÕ]� RODUDN� KHU� JHoHQ� J�Q� DUWPDNWDGÕU� ������
$PHULND� %LUOHúLN� 'HYOHWOHULQGH� 8OXVDO� +DVWDQH� $\DNWDQ�
7ÕEEL� %DNÕP� $UDúWÕUPDVÕ� �1DWLRQDO� +RVSLWDO� $PEXODWRU\�
0HGLFDO� &DUH� 6XUYH\�� YHULOHULQH� J|UH� ������ ����� \ÕOODUÕ�
DUDVÕQGD� ELOJLVD\DUOÕ� WRPRJUDIL� �%7�� YH�PDQ\HWLN� UH]RQDQV�
J|U�QW�OHPH��05*��RUDQÕ��o�NDW��XOWUDVRQRJUDIL��86��RUDQÕ�
LNL�NDW�DUWPÕúWÕU������

/LWHUDW�UGH��DFLO�VHUYLVOHU�EDúWD�WUDYPD�ROPDN��]HUH��DWUDYPD�
WLN� EDú� D÷UÕVÕ�� NDUÕQ� D÷UÕVÕ�� � UHQDO� NROLN�� DNXW� SDQNUHDWLW� YH�
WRUDNV� SDWRORMLOHUL� JLEL� ELU� oRN� QHGHQOH� LOHUL� J|U�QW�OHPH�
PHWRWODUÕQÕ� ROPDVÕ� JHUHNHQGHQ� oRN� NXOODQGÕNODUÕQÕ� J|VWHUHQ�
ELU�oRN�oDOÕúPD�ELOGLULOPLúWLU����������

%X� NRQXGD� DFLO� VHUYLVOHUGH� 3(¶GHQ� ú�SKHOHQLOHQ� KDVWDODUGD�
SXOPRQHU�%7$�NXOODQÕPÕ�|]HOOLNOH�|Q�SODQD�oÕNPDNWDGÕU��������
/HH� YH� DUNDGDúODUÕ�� DFLO� VHUYLVOHULQGH� WRPRJUDIL� WHWNLN�
NXOODQÕP� VÕNOÕ÷ÕQÕ� LQFHOHGLNOHUL� ELU� oDOÕúPDGD�� DFLO� VHUYLV�
GRNWRUODUÕQÕQ� JHoPLúH� QD]DUDQ� GDKD� oRN� WRPRJUDIL� WHWNLNL�
NXOODQGÕNODUÕQÕ��EXQODU�LoHULVLQGH�SXOPRQHU�%7$�WHWNLNLQLQ�HQ�
VÕN�NXOODQÕODQ�WHWNLN�ROGX÷XQX�YH�����������\ÕOODUÕ�DUDVÕQGD�
NXOODQÕPÕQÕQ� \DNODúÕN� EHú� NDW� DUWWÕ÷ÕQÕ� ELOGLUPLúOHUGLU� ������
*|U�QW�OHPH�WHNQRORMLOHULQGHNL�JHOLúPHOHU�VD\HVLQGH�DNXW�3(�
WDQÕVÕ�GDKD�KÕ]OÕ���GDKD�YHULPOL�YH�GDKD�GR÷UX�NRQDELOPHNWH�
GLU�� ���������� WDULKOHUL� DUDVÕQGD� \DSÕOPÕú� � ELUoRN� oDOÕúPD�
LQFHOHQGL÷LQGH�� SXOPRQHU� %7$� WHWNLNLQLQ� NOLQLN� GH÷HULQLQ��
HúGH÷HUL� RODQ� VWDQGDUW� WDQÕ� WHVWL� NRQYDQVL\RQHO� SXOPRQHU�
DQMLRJUDIL\OH�EHQ]HU�ROGX÷X�J|VWHULOPLúWLU���������

3XOPRQHU� HPEROL� WDQÕVÕ�� KDVWDODU� DFLO� VHUYLVH� QHIHV� GDUOÕ÷Õ��
J|÷�V�D÷UÕVÕ�YE��VSHVLILN�ROPD\DQ���úLND\HWOHUOH�EDúYXUGXNODUÕ�
LoLQ�]RUGXU��������+HU�QH�NDGDU�NOLQLN�GH÷HUOHQGLUPH�YH�ODERU�
DWXYDU�EXOJXODUÕ�LOH�EHOOL�ELU�JUXS�KDVWDGD�3(�WDQÕVÕ�EDúDUÕOÕ�ELU�
úHNLOGH�HNDUWH�HGLOHELOVH�GH��EX�NRQXGD�SXOPRQHU�%7$�KDOD�
DOWÕQ�VWDQGDUW�ROPD\D�GHYDP�HWPHNWHGLU���������

%L]LP�oDOÕúPDPÕ]GD�GD�KHU�LNL�JUXSWD�KDVWDODUÕQ�DFLO�VHUYLVH�
HQ�VÕN�QHIHV�GDUOÕ÷Õ��LNLQFL�VÕNOÕNOD�J|÷�V�D÷UÕVÕ�JLEL�VSHVLILN�
ROPD\DQ�úLND\HWOHU�LOH�EDúYXUGXNODUÕ�J|U�OG��
3XOPRQHU�HPEROL�WHúKLVLQGH�YH�ULVN�VWUDWHMLVL�EHOLUOHPHGH��LON�
YH�HQ�|QHPOL�DúDPD�KDVWDQÕQ�NOLQLN�RODUDN�GH÷HUOHQGLULOPH�
VLGLU��+DVWDQÕQ�NOLQLN�SUH]HQWDV\RQX��HPEROLQLQ�E�\�NO�÷��YH�
\D\JÕQOÕ÷Õ�� NURQLN� ROXS� ROPDPDVÕ� YH� HúOLN� HGHQ� EDúND�
KDVWDOÕNODUÕQÕQ� ROPDVÕQGDQ� HWNLOHQLU� ������ 3XOPRQHU� HPER�
OLGHQ� ú�SKHOHQLOPHVL� GXUXPXQGD�� KDVWD\D� JHUHNVL]� WHWNLN�
X\JXODPDVÕQÕQ� |Q�QH� JHoPHN� YH� KDQJL� KDVWDQÕQ� SXOPRQHU�
%7$¶GHQ�HQ�ID]OD�ID\GD�J|UHFH÷LQL�EHOLUOHPHN�LoLQ�|QFHOLNOH�
�.OLQLN� NDUDU� NXUDOODUÕ� �...��&OLQLFDO� GHFLVLRQ� UXOHV�
±�&'5���X\JXODQPDOÕGÕU�������%X�NRQXGD�RQD\ODQPÕú�ELU�oRN�
VNRU� VLVWHPL� EXOXQPDNWD� ROXS�� EXQODUGDQ�:HOOV�� EDVLWOHúWLU�
LOPLú�:HOOV��PRGLIL\H�:HOOV��'��GLPHUOH�ELUOHúWLULOPLú�:HOOV�
VNRUX���PRGLIL\H�*HQRYD�6NRUX��YH\D�3(�GÕúODPD�NULWHUL��3(�
UXOH�RXW�FULWHULD��3(5&��|QHULOHQ�VLVWHPOHUGLU����������.OLQLN�
NDUDU� NXUDOODUÕ� LOH� GH÷HUOHQGLUPH� VRQUDVÕ� úLGGHWOH� 3(¶GHQ�
ú�SKHOHQLOHQ�KDVWDODUGD�YDNLW�ND\EHGLOPHGHQ�SXOPRQHU�%7$�
WHWNLNL� X\JXODQPDOÕGÕU�� 3XOPRQHU� HPEROL� LKWLPDOLQLQ� GDKD�

G�ú�N�ROGX÷X�\DQL�:HOOV�VNRUX�G|UG�Q�DOWÕQGD�RODQ�KDVWDODUGD�
LON� RODUDN� '�GLPHU� G�]H\L� |Oo�OPHOLGLU�� 6RQXo� QRUPDO�
VÕQÕUODUGD�LVH�SXOPRQHU�%7$�oHNLOPHVLQH�JHUHN�\RNWXU��DQFDN�
'�GLPHU� WHVWL� SR]LWLI� RODQ� KDVWDODUD� SXOPRQHU� %7$�
oHNLOPHOLGLU�������������������

+HU� ELU� SXOPRQHU� %7$� oHNLPL� LOH� Y�FXGXQ� UDG\DV\RQD�
GX\DUOÕ� NHVLPOHUL� \DNODúÕN� � ��� P6Y�� PHPHQLQ� JODQG�OHU�
GRNXVX�LVH�\DNODúÕN����P6Y�L\RQL]DQ�UDG\DV\RQD�PDUX]�NDOÕU�
��������*�Q�P�]�ULVN�PRGHOOHULQH�J|UH����\DúÕQGD�SXOPRQHU�
%7$� WHWNLNL� \DSÕODQ� NDGÕQ� KDVWDGD� UDG\DV\RQD� ED÷OÕ�PHPH�
NDQVHUL�JHOLúPHVL�ULVNL�������RODUDN�EHOLUOHQLUNHQ�����\DúÕQ�
GDNL�NDGÕQ�KDVWDGD�EX�ULVN� LNL�NDWÕ�GDKD�ID]OD�RODUDN�EXOXQ�
PXúWXU�������&RVWDQWLQR�YH�DUNDGDúODUÕ��L\RQL]DQ�UDG\DV\RQXQ�
EL\RORMLN�HWNLOHUL��]HULQH�\DSWÕNODUÕ�oDOÕúPDODUÕQGD�����P*\�
UDG\DV\RQD�PDUX]� NDODQ� ELUH\OHUGH� UDG\DV\RQD� ED÷OÕ� \ÕOOÕN�
��������� RUDQÕQGD� \HQL� NDQVHU� YDNDVÕQÕQ� JHOLúWL÷LQL�
ELOGLUPLúOHUGLU���������

øOHUL� J|U�QW�OHPH� |QFHVL� ...¶QÕQ� WDP� RODUDN� X\JXODQPD�
PDVÕ�SXOPRQHU�%7$� WHWNLNLQLQ�KHP�JHUHNVL]� ID]OD�NXOODQÕO�
PDVÕQD�KHP�GH�WDQÕVDO�YHULPOLOL÷LQLQ�D]DOPDVÕQD�\RO�DoPDN�
WDGÕU�� %X� GXUXP� D\UÕFD� VD÷OÕN� KDUFDPDODUÕQÕQ� DUWPDVÕ� YH�
KDVWDODUÕQ�JHUHNVL]�UDG\DV\RQD�PDUX]�NDOPDVÕ�YH\D�SXOPRQHU�
%7$� WHWNLNLQGH� NXOODQÕODQ� NRQWUDVW� PDGGHOHULQ� \DQ� HWNLOHUL�
JLEL�LVWHQPH\HQ�PHGLNDO�VRQXoODUD�GD�QHGHQ�ROPDNWDGÕU�������
6WRMDQRYVND� YH� DUNDGDúODUÕ� \DSWÕNODUÕ� oDOÕúPDGD� 3(5&� YH�
0RGLIL\H�:HOOV�VNRUX�NXOODQDUDN�SXOPRQHU�%7$�NXOODQÕPÕQ�
GD� VÕUDVÕ\OD� ������ YH� ���� RUDQODUÕQGD� D]DOPD� VD÷ODQDEL�
OHFH÷LQL�� D\UÕFD� SR]LWLI� 3(� WDQÕ� YHULPOLOL÷LQL� OLWHUDW�UOH�
X\XPOX�RODUDN��������YH�������VÕUDVÕ\OD�����YH�����RODUDN�
ELOGLUPLúOHUGLU��������������

dDOÕúPD� G|QHPLQGH� SXOPRQHU� %7$� WHWNLNLQLQ� SR]LWLI� WDQÕ�
YHULPOLOL÷LQL�������RODUDN�WHVSLW�HWWLN��%X�RUDQ�G�ú�N�ROPDNOD�
ELUOLNWH� OLWHUDW�UGHNL� ELUoRN� oDOÕúPD� LOH� EHQ]HUGL�� 3(� WHVSLW�
HGLOHQ��*UXS����YH�3(�WHVSLW�HGLOPH\HQ��*UXS����W�P�ROJXODU�
GD�'�'LPHU�WHVWL�QRUPDOLQ��VW�QGH�EXOXQPXú�ROPDVÕ�WHWNLNLQ�
SR]LWLI� WDQÕ� YHULPOLOL÷LQLQ� G�ú�N� ROPDVÕQD� UD÷PHQ� EX� GHQOL�
oRN�NXOODQÕPÕQÕ�KDNOÕ�J|VWHUPHNWHGLU��$QFDN�QRUPDO�UDSRUOD�
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ÖZGÜN
$5$û7,50$
3VMKMREP�%VXMGPI
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ABSTRACT
Objective: 
7KH� XVH� RI� DGYDQFHG� PHGLFDO� LPDJLQJ� LQ� WKH� HPHUJHQF\�
GHSDUWPHQW��('��KDV�LQFUHDVHG�VXEVWDQWLDOO\��:LWK�WKLV�UDSLG�
LQFUHDVH��WKH�SRVVLELOLW\�RI�ERWK�WKH�ORZ�GLDJQRVWLF�HIILFLHQF\�
RI� WKHVH� LPDJLQJ�PHWKRGV��DV�ZHOO�DV� WKH�SRVVLEOH�GDPDJHV�
WKDW�PD\�RFFXU�GXH�WR�WKHVH�PHWKRGV�FDPH�LQWR�TXHVWLRQ��,Q�
WKLV� UHJDUG�� WKH� XVH� RI� SXOPRQDU\� FRPSXWHG� WRPRJUDSK\�
DQJLRJUDSK\��SXOPRQDU\�&7$���VWDQGV�RXW�

Material and Methods: 
$IWHU�HWKLFV�FRPPLWWHH�DSSURYDO�WKLV�VWXG\�ZDV�FDUULHG�RXW�E\�
retrospectively examining the radiological images and medi�
FDO� UHFRUGV� RI� SDWLHQWV� ZKR� ZHUH� DGPLWWHG� WR� dDQDNNDOH�
2QVHNL]� 0DUW� 8QLYHUVLW\� (PHUJHQF\� 'HSDUWPHQW� EHWZHHQ�
-DQXDU\������DQG�-XQH�������DQG�IRU�SXOPRQDU\�&7$�H[DP�
LQDWLRQ�ZDV�UHTXHVWHG�ZLWK�D�SUH�GLDJQRVLV�RI�3(�
6WXG\�GDWD�ZHUH�DQDO\]HG�XVLQJ�6366����SDFNDJH�SURJUDP��
0DQQ�:KLWQH\�8�WHVW�ZDV�XVHG�IRU�FRPSDULVRQ�RI�QXPHULFDO�
YDULDEOHV� DQG� &KL�6TXDUH� WHVW� ZDV� XVHG� IRU� FRPSDULVRQ� RI�
FDWHJRULFDO�YDULDEOHV��,Q�WKH�LQWHUSUHWDWLRQ�RI�VWDWLVWLFDO�GDWD��
S�������ZDV�FRQVLGHUHG�VLJQLILFDQW��

Results: 
,Q�WKH���VWXG\�SHULRG��D�WRWDO�RI�����SDWLHQWV�DGPLWWHG�WR�WKH�
HPHUJHQF\� GHSDUWPHQW� DQG� KDG� SXOPRQDU\� &7$� ZLWK� D�
SUH�GLDJQRVLV� RI�3(�ZHUH� LGHQWLILHG��(OHYHQ�RI� WKH� SDWLHQWV�
ZHUH�H[FOXGHG�IURP�WKH�VWXG\�EHFDXVH�RI�DUWLIDFWV��7KH�GDWD�
RI�WKH�UHPDLQLQJ�����SDWLHQWV�ZHUH�DQDO\]HG��:KLOH�SXOPR�
QDU\�HPEROLVP�ZDV� IRXQG� LQ���� �������SDWLHQWV� �*URXS�����
SXOPRQDU\�HPEROLVP�ZDV�QRW�IRXQG�LQ��������������SDWLHQWV�
�*URXS�����1R�SDWKRORJ\�ZDV�REVHUYHG�LQ�WZR��������RI�WKH�
SDWLHQWV�ZLWKRXW�HPEROLVP�DQG�UHSRUWHG�DV�QRUPDO��
,Q� ERWK� JURXSV�� WKH� SDWLHQWV�PRVW� IUHTXHQWO\� DSSOLHG� WR� WKH�
HPHUJHQF\�GHSDUWPHQW�ZLWK�FRPSODLQWV�RI�VKRUWQHVV�RI�EUHDWK�
DQG�VHFRQGO\��FKHVW�SDLQ��7DEOH�,��

Conclusions: 
:H�IRXQG�WKH�GLDJQRVWLF�HIILFLHQF\�RI�SXOPRQDU\�&7$�LV�ORZ�
��������FRQVLVWHQW�ZLWK�WKH�OLWHUDWXUH��+RZHYHU��ZH�WKLQN�WKDW�
IXUWKHU� VWXGLHV� DUH� QHHGHG� WR� LQFUHDVH� WKH� DFFXUDF\� DQG�
SHUIRUPDQFH�RI�WKH�H[DPLQDWLRQ��
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RUDQODUGD� NXOODQÕOPD\D� EDúODPÕúWÕU� ������� %X� KÕ]OÕ� DUWÕú�
EHUDEHULQGH��KHP�V|]�NRQXVX�J|U�QW�OHPH�\|QWHPOHULQLQ�WDQÕ�
YHULPOLOL÷LQLQ� G�ú�N� ROPD� RODVÕOÕ÷ÕQÕ�� KHP� GH� EX�PHWRWODUD�
ED÷OÕ� JHOLúHELOHFHN�RODVÕ� ]DUDUODUÕ� J�QGHPH�JHWLUPLúWLU�� øOHUL�
J|U�QW�OHPH� PHWRWODUÕQÕQ� DúÕUÕ� NXOODQÕPÕ�� PDOL\HW� DUWÕúÕ��
UDG\DV\RQ� PDUX]L\HWL�� DFLO� VHUYLVWH� NDOÕú� V�UHVLQGH� X]DPD��
NRQWUDVW�PDGGHOHUH�ED÷OÕ�DOHMLN�UHDNVL\RQODU�YH��NOLQLN�|QHPL�
ROPD\DQ� NDID� NDUÕúWÕUÕFÕ� UDG\RORMLN� EXOJX� JLEL� LVWHQPH\HQ�

VRQXoODUD� \RO� DoDELOLU� ������� %X� NRQXGD� DFLO� VHUYLVOHUGH�
SXOPRQHU� HPEROLGHQ� �3(�� ú�SKHOHQLOHQ� KDVWDODUGD� LOHUL�
J|U�QW�OHPH�\|QWHPOHULQGHQ�SXOPRQHU�ELOJLVD\DUOÕ�WRPRJUD�
IL� DQMLRJUDIL� �SXOPRQHU� %7$�� NXOODQÕPÕ� |]HOOLNOH� |Q� SODQD�
oÕNPDNWDGÕU���������
$NXW�3(�G�Q\D�JHQHOLQGH�|QHPOL�ELU�PRUELGLWH�YH�PRUWDOLWH�
QHGHQLGLU��������3XOPRQHU�HPEROL�LQVLGDQVÕ�������������ROXS��
EX�RUDQ����\DúÕQ��]HULQGHNL�ELUH\OHUGH�\DNODúÕN������¶H�NDGDU�
\�NVHOPHNWHGLU� ����� 7HGDYL� HGLOPH\HQ� KDVWDODUGD� PRUWDOLWH�
ULVNLQLQ� ������� DUDVÕQGD� ROGX÷X� WDKPLQ� HGLOPHNWHGLU��
<DSÕODQ�SURVSHNWLI�oDOÕúPDODUGD�WHGDYL�HGLOHQ�ROJXODUGD�LON���
D\� LoHULVLQGH�PRUWDOLWH� RUDQÕ������ RODUDN� ELOGLULOPLúWLU� �����
$\UÕFD�SHULQDWDO�DQQH�|O�POHULQGH�3(� LON� VÕUDGD�\HU�DOPDN�
WDGÕU������%LU�GL÷HU�NRUNXWXFX�LVWDWLVWLN�LVH�NOLQLV\HQOHULQ�3(�
YDNDODUÕQÕQ� \DNODúÕN� ���¶VLQL� DWODGÕNODUÕ� YH� KDVWDODUÕQ�
���¶LQGH�SRVWPRUWHP�3(�WDQÕVÕQÕQ�NRQXOGX÷X�úHNOLQGHGLU�����
�����3XOPRQHU�HPEROL�J|÷�V�D÷UÕVÕ��QHIHV�GDUOÕ÷Õ��oDUSÕQWÕ�YH�
DQL� |O�P� YE�� JHQLú� NOLQLN� EHOLUWL� YH� VHPSWRP� \HOSD]HVL� LOH�
JLGHQ�ELU�WDEOR�ROGX÷X�LoLQ�DFLO�VHUYLVH�EDúYXUDQ�KDVWDODU�LoLQ�
VÕNOÕNOD�ú�SKHOHQLOHQ�ELU�|Q�WDQÕGÕU����������
%L]� EX� oDOÕúPDGD� dDQDNNDOH� 2QVHNL]� 0DUW� hQLYHUVLWHVL�
+DVWDQHVL�$FLO�6HUYLVL¶QH�EDúYXUDQ�YH�3(�|Q�WDQÕVÕ�LOH�SXOPR�
QHU�%7$�WHWNLNL�LVWHQHQ�KDVWDODUGD�SXOPRQHU�%7$�WHWNLNLQLQ�
WDQÕ�YHULPOLOL÷LQL�DUDúWÕUPD\Õ�DPDoODGÕN�

/-:-i�^M�Al6<-54-:
dDOÕúPD�� $UDúWÕUPD� <D\ÕQ� (WL÷LQH� YH� +HOVLQNL� 'HNOD��
UDV\RQXQD� X\JXQ� RODUDN� JHUoHNOHúWLULOPLú� ROXS�� � |QFHVLQGH�
dDQDNNDOH� 2QVHNL]� 0DUW� hQLYHUVLWHVL� .OLQLN�$UDúWÕUPDODU�
(WLN� .XUXOX¶QGDQ� RQD\� DOÕQPÕúWÕU� �.DUDU� 1R�� ������������
dDOÕúPD�2FDN� ����� LOH� +D]LUDQ� ����� DUDVÕQGD� DFLO� VHUYLVH�
EDúYXUDQ� YH�3(�|Q� WDQÕVÕ� LOH� SXOPRQHU�%7$� WHWNLNL� LVWHQHQ�
KDVWDODUÕQ� UDG\RORMLN� J|U�QW�OHULQLQ� YH�PHGLNDO� ND\ÕWODUÕQÕQ�
UHWURVSHNWLI�RODUDN�LQFHOHQPHVL�\|QWHPL\OH�\DSÕOGÕ��dDOÕúPD�
LoLQ� KDVWDQH� \|QHWLPLQGHQ� JHUHNOL� L]LQ� DOÕQGÕ�� dDOÕúPD\D�
DOÕQDQ�KDVWDODUÕQ�NOLQLN�ELOJLOHUL�DODQODUÕQGD�������\ÕO�WHFU�E�
H\H�VDKLS�LNL�DFLO�VHUYLV�KHNLPL�WDUDIÕQGDQ�LQFHOHQGL��+DVWD�
ODUD�DLW�SXOPRQHU�%7$�WHWNLNOHUL�KDVWDQHPL]�3$&6�VLVWHPLQG�
HQ��KDVWDODUÕQ�NOLQLN�ELOJLOHUL�YH�|QFHNL�UDSRUODUÕQGDQ�KDEHUVL]�
DODQODUÕQGD� ������ \ÕO� WHFU�EHOL� oDOÕúPDQÕQ� \�U�W�F�V��
UDG\RORJODU�WDUDIÕQGDQ�WHNUDU�GH÷HUOHQGLULOGL�dDOÕúPD\D�GDKLO�
HGLOPH�NULWHUOHUL��DFLO�VHUYLVH�EDúYXUPDN�����\DúÕQGDQ�E�\�N�
ROPDN�� 3(� |Q� WDQÕVÕ\OD� SXOPRQHU� %7$� oHNLOPLú� ROPDN� YH�
UDG\RORMLN�J|U�QW�OHULQ�NDOLWHVL�\HWHUOL�ROPDN�RODUDN�EHOLUOHQ�
GL��$UWHIDNWODU�QHGHQL\OH�J|U�QW��NDOLWHVL�G�ú�N�RODQ�KDVWDODU�
oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ�
+DVWDQHPL]GH� SXOPRQHU� %7$� oHNLPOHUL� 7RVKLED�$TXLOOLRQ�
21(���7RVKLED�0HGLFDO�6\VWHPV��7RN\R��-DSDQ������GHGHNW|U�
����NHVLW��$NWLI�NROLPDV\RQ��685(([SRVXUH��'�$,'5��;<=�
PRG�ODV\RQX��WRPRJUDIL�FLKD]Õ�LOH�\DSÕOPDNWD�ROXS��SXOPR�
QHU�%7$�LoLQ�J|U�QW�OHPH�SDUDPHWUHOHUL�N9������P$��������
URWDV\RQ�]DPDQÕ�����PV��NHVLW�NDOÕQOÕ÷Õ���PP��NHVLW�LQWHUYDOL�
�� PP�� RODUDN� D\DUODQPÕúWÕU�� dDOÕúPD\D� GDKLO� HGLOHQ� W�P�
KDVWDODUÕQ� SXOPRQHU� %7$� oHNLPOHUL� EX� SURWRNROH� J|UH�
\DSÕOPÕúWÕ�� +DVWDODUÕQ� \Dú�� FLQVL\HW�� DFLO� VHUYLVH� ELULQFLO�
EDúYXUX� úLND\HWL�� NURQLN� KDVWDOÕN� ELOJLOHUL�� WDP� NDQ� VD\ÕPÕ��
EL\RNLP\D�DQDOL]L��NDQ�JD]Õ�DQDOL]L��'�'LPHU� WHVW� VRQXoODUÕ�
YH� DFLO� VHUYLVWH� NDOÕú� V�UHOHUL� KDVWDQH� ELOJL� VLVWHPL� �+%6��

�]HULQGHNL� GRV\DODUÕQGDQ� HOGH� HGLOGL�� $FLO� VHUYLVH� ELULQFLO�
EDúYXUX�úLND\HWL��QHIHV�GDUOÕ÷Õ��J|÷�V�D÷UÕVÕ��oDUSÕQWÕ��ED\ÕO�
PD��EDOJDPGD�NDQ�JHOPHVL��|NV�U�N�YH�GL÷HU�QHGHQOHU�RODUDN�
JUXSODQGÕUÕOGÕ�� .URQLN� KDVWDOÕNODU�� GRV\D� ELOJLVL� YH� (�QDEÕ]�
YHULOHUL� �]HULQGHQ� YDU�� \RN� YH\D� EHOLUWLOPHPLú� úHNOLQGH�
VÕQÕIODQGÕUÕOGÕ�� $FLO� VHUYLVWH� NDOÕú� V�UHOHUL�� KDVWDQÕQ� DFLO�
VHUYLVH� EDúYXUX� DQÕQGDQ� VRQODQÕPÕQD� NDGDU� JHoHQ� ]DPDQ�
RODUDN�������GDNLND� ��VDDW������������GDNLND� ���VDDW�RODFDN�
úHNLOGH� VDDW� FLQVLQGHQ� ND\GHGLOGL�� +DVWDODUÕQ� PRUWDOLWH�
GXUXPODUÕ� |O�P� ELOJL� VLVWHPLQGHQ� VRUJXODQDUDN� |÷UHQLOGL��
3XOPRQHU� %7$� WDQÕODUÕ� 3(�� SQ|PRQL�� DWHOHNWD]L�� PDOLJQLWH���
LQWHUVWLV\HO� DNFL÷HU� KDVWDOÕ÷Õ�� KDYD\ROX� KDVWDOÕ÷Õ�� NDUGL\DN�
SDWRORML��VHNHO�GH÷LúLNOLNOHU��SOHYUDO�HII�]\RQ�YH�WRUDNV�GXYDU�
SDWRORMLVL�RODUDN�EHOLUOHQGL�
dDOÕúPD�YHULOHUL�6366����SDNHW�SURJUDPÕ�NXOODQÕODUDN�DQDOL]�
HGLOGL��dDOÕúPDQÕQ�VD\ÕVDO�GH÷LúNHQOHUL�RUWDODPD�YH�VWDQGDUW�
VDSPD�� RUWDQFD� YH� PLQLPXP� PDNVLPXP� GH÷HUOHU� RODUDN��
NDWHJRULN�GH÷LúNHQOHU� LVH� VD\Õ�YH�\�]GH�RODUDN� LIDGH�HGLOGL��
6D\ÕVDO� GH÷LúNHQOHULQ� NDUúÕODúWÕUPDVÕQGD� 0DQQ�:KLWQH\� 8�
WHVWL�NDWHJRULN�GH÷LúNHQOHULQ�NDUúÕODúWÕUPDVÕQGD�.L�.DUH�WHVWL�
NXOODQÕOGÕ��øVWDWLVWLNVHO�YHULOHULQ�\RUXPXQGD�S������LVWDWLVWLN�
VHO�DQODPOÕ�RODUDN�NDEXO�HGLOGL�
$UDúWÕUPDGD� NDUúÕODúWÕUPD� DQDOL]OHUL� \DSÕODFDN� EL\RNLP\D�
GH÷HUOHUL�|Oo�POHULQGH�HNVLN�YHUL�ROXS�ROPDGÕ÷ÕQÕQ�LQFHOHPH�
VL� \DSÕOGÕ�� � 2Q� KDVWDQÕQ� ³.ORU� YH� /DNWDW´� YHULVLQGH� HNVLN�
EXOXQGX��'L÷HU�YHULOHUL�HNVLNVL]GL��%X�KDVWDODUÕQ�GL÷HU�GH÷HU�
OHULQLQ� |Oo�P�� WDP� ROGX÷X� LoLQ� KDVWDODU� YHUL� GRV\DVÕQGDQ�
oÕNDUÕOPDGÕ��³.ORU�YH�/DNWDW´�GH÷HUOHUL�����ELUH\LQ�DULWPHWLN�
RUWDODPDVÕ�LOH�WDPDPODQGÕ�
0DQQ�:KLWQH\�8�WHVWL�LOH�\DSÕODQ�GH÷HUOHQGLUPHGH�LVWDWLVWLN�
VHO�RODUDN�DQODPOÕ�EXOXQDQ�WURPERVLW��NORU�YH�ODNWDW�GH÷HUOHUL�
VWDQGDUW� VDSPDODUÕQGDNL� JHQLúOLN� QHGHQL\OH�� G�ú�N�� RUWD� YH�
\�NVHN� GH÷HUOHU� RODUDN� VÕQÕIODQGÕUÕODUDN� .L�.DUH� WHVWL� LOH�
\HQLGHQ�GH÷HUOHQGLULOGL�
7URPERVLW� YH� NORU� GH÷HUOHUL� DULWPHWLN� RUWDODPD� YH� VWDQGDUW�
VDSPD�LOLúNLOHULQGHQ�\DUDUODQÕODUDN�JUXSODUD�E|O�QG���$ULWPH�
WLN�RUWDODPDQÕQ�ELU�VWDQGDUW�VDSPD�DOWÕ�GH÷HU�HOGH�HGLOGL��%X�
GH÷HULQ�DOWÕ�G�ú�N�G�]H\GH�JUXS�RODUDN�EHOLUOHQGL��$ULWPHWLN�
RUWDODPDQÕQ� ELU� VWDQGDUW� VDSPD� �VW�� GH÷HU� HOGH� HGLOGL�� %X�
GH÷HULQ� �]HUL� \�NVHN�G�]H\GH�JUXS�RODUDN� NDEXO� HGLOGL�� øNL�
GH÷HU�DUDVÕQGD�NDODQ�DUDOÕN�LVH�RUWD�G�]H\GH�NDEXO�HGLOGL�
$QFDN�ODNWDW�GH÷HUOHULQGH�RUWDODPD������LNHQ�VWDQGDUW�VDSPD�
����� RODUDN� EHOLUOHQGL�� $ULWPHWLN� RUWDODPD� LOH� VWDQGDUW�
VDSPDQÕQ�ELUELULQH�oRN�\DNÕQ�GH÷HUOHU�ROPDVÕ�QHGHQL�LOH�ODNWDW�
LNL� JUXED� E|O�QG���$ULWPHWLN� RUWDODPDQÕQ� DOWÕ� G�ú�N� G�]H\�
ODNWDW�JUXEX��DULWPHWLN�RUWDODPDQÕQ��]HUL�\�NVHN�G�]H\�ODNWDW�
JUXEX�RODUDN�EHOLUOHQGL�
%X� JUXSODPDODUGDQ� VRQUD� 3(� WHVSLW� HGLOHQ� �*UXS���� YH� 3(�
WHVSLW�HGLOPH\HQ��*UXS����JUXSODU�LOH�WURPERVLW��NORU�YH�ODNWDW�
JUXSODUÕ� DUDVÕQGD�.L�.DUH� WHVWL� LOH� IDUNOÕOÕNODU� DQDOL]� HGLOGL��
%HNOHQHQ� IUHNDQV� G�ú�NO�÷�QGH� )LVKHU¶LQ� ([DFW� GH÷HUL� LOH�
DQODPOÕOÕN�G�]H\L�EHOLUOHQGL�

*=4/=4):
%X�oDOÕúPDGD�2FDN������LOH�+D]LUDQ������WDULKOHUL�DUDVÕQGD�
DFLO� VHUYLVH� EDúYXUDQ� YH� 3(� |Q� WDQÕVÕ� LOH� SXOPRQHU� %7$�
oHNLOHQ� WRSODP�����KDVWD� WHVSLW� HGLOGL��+DVWDODUÕQ���¶L� DUWH��
IDNWODU� QHGHQL\OH� SXOPRQHU� %7$� J|U�QW�� NDOLWHVL� \HWHUVL]�
ROGX÷X� LoLQ� oDOÕúPD� GÕúÕQGD� EÕUDNÕOGÕODU�� *HUL\H� NDODQ� ����
KDVWD\D� DLW� YHULOHU� DQDOL]� HGLOGL��+DVWDODUÕQ� ��¶X� �������3(�
SR]LWLI��*UXS��������¶�����������3(�QHJDWLI��*UXS����RODUDN�
VDSWDQGÕ��$\UÕFD� 3(� WHVSLW� HGLOPH\HQ� �*UXS���� KDVWDODUGDQ�
LNLVLQGH� ������� KHUKDQJL� ELU� SDWRORML� L]OHQPHGL� YH� QRUPDO�
RODUDN� UDSRUODQGÕ��7HVSLW� HGLOHQ� GL÷HU� SDWRORMLOHU�7DEOR� ,¶GH�
J|VWHULOGL�

Tablo  I:  3XOPRQHU�%7$�7DQÕODUÕ�

+DVWDODUÕQ�\Dú��FLQVL\HW�GD÷ÕOÕPÕ��DFLO�VHUYLVWH�NDOÕú�V�UHOHUL�YH�
HúOLN� HGHQ� NURQLN� KDVWDOÕ÷ÕQÕQ� ROXS� ROPDPDVÕ� DoÕVÕQGDQ�
JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�DQODPOÕ�RODUDN�IDUNOÕOÕN�L]OHQPH�
GL��S!�������7DEOR�,,���
+DVWDODUGDQ� ���¶LQLQ� QHIHV� GDUOÕ÷Õ� �HQ� VÕN��� ��¶XQXQ� J|÷�V�
D÷UÕVÕ����¶�Q�Q�VHQNRS��VHNL]LQLQ�|NV�U�N��DOWÕVÕQÕQ�oDUSÕQWÕ��
EHúLQLQ�KHPRSWL]L�YH���¶VÕQÕQ�GL÷HU�úLND\HWOHU�LOH�DFLO�VHUYLVH�
EDúYXUGXNODUÕ�J|U�OG���7DEOR�,,��

Tablo II: 3(�GXUXPXQD�J|UH�GHPRJUDILN�YH�ODERUDWXDU�EXOJXODUÕ�

+DVWDODUÕQ� KLoELULQGH� NXOODQÕODQ� NRQWUDVW� PDGGH\H� ED÷OÕ�
KHUKDQJL�ELU�\DQ�HWNL�EHOLUWLOPHPLúWL�
dDOÕúPD� NDSVDPÕQGDNL� W�P� KDVWDODUD� DLW� WDP� NDQ� VD\ÕPÕ��
EL\RNLP\D� DQDOL]L�� NDQ� JD]Õ� DQDOL]L� YH� '�'LPHU� WHVWL�
VRQXoODUÕQD�GRV\D�VLVWHPLQGHQ�XODúÕODELOGL��
3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� WURPERVLW� VD\ÕVÕ� 3(�
WHVSLW� HGLOPH\HQ� �*UXS���� KDVWDODUD� J|UH� GDKD� \�NVHN�
�VÕUDVÕ\OD������������������������������K�FUH�PO��ROPDNOD�
ELUOLNWH��G�ú�N��RUWD�\D�GD�\�NVHN�G�]H\GH�WURPERVLW�JUXSODUÕ�
LOH�3(�WHVSLW�HGLOHQ��*UXS����YH�3(�WHVSLW�HGLOPH\HQ��*UXS����
JUXSODUÕ� DUDVÕQGD� LVWDWLVWLNVHO� DQODPOÕ� IDUNOÕOÕN� EXOXQPDGÕ�
�S!�������7DEOR�,,,��

Tablo III:�3(�LOH�7URPERVLW�NDUúÕODúWÕUPDVÕ��NL�NDUH�DQDOL]L��

3(� WHVSLW� HGLOHQ� �*UXS����KDVWDODUGD� ODNWDW�GH÷HUL�3(� WHVSLW�
HGLOPH\HQ� �*UXS���� KDVWDODUD� J|UH� GDKD� \�NVHN� �VÕUDVÕ\OD�
���������������������PJ�G/��ROPDNOD�ELUOLNWH��G�ú�N�\D�GD�
\�NVHN�G�]H\GH�ODNWDW�JUXSODUÕ�LOH�3(�WHVSLW�HGLOHQ��*UXS����
YH�3(�WHVSLW�HGLOPH\HQ��*UXS����JUXSODUÕ�DUDVÕQGD�LVWDWLVWLN�
VHO�DQODPOÕ�IDUNOÕOÕN�EXOXQPDGÕ��S!�������7DEOR�,9��

Tablo IV: 3(�LOH�/DNWDW�NDUúÕODúWÕUPDVÕ��NL�NDUH�DQDOL]L��

3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� NORU� GH÷HUL� 3(� WHVSLW�
HGLOPH\HQ� �*UXS���� KDVWDODUD� J|UH� GDKD� G�ú�N� �VÕUDVÕ\OD�
�����������������������PPRO�/��EXOXQGX��'�ú�N��RUWD�\D�GD�
\�NVHN�G�]H\GH�NORU�JUXSODUÕ�LOH�3(�WHVSLW�HGLOHQ��*UXS����YH�
3(� WHVSLW� HGLOPH\HQ� �*UXS���� JUXSODUÕ� DUDVÕQGD� LVWDWLVWLNVHO�
DQODPOÕ�RODUDN�IDUNOÕOÕN�HOGH�HGLOGL��S��������3(�WHVSLW�HGLOHQ�
�*UXS����KDVWDODUGD�\�NVHN�G�]H\GH�NORU�VDSWDQPDGÕ��$\UÕFD�
G�ú�N�G�]H\GH�NORU�3(�WHVSLW�HGLOHQ��*UXS����KDVWDODUGD�3(�
WHVSLW� HGLOPH\HQ� �*UXS���� JUXED� J|UH� GDKD� ID]OD� KDVWDGD�
L]OHQGL��7DEOR�9��

Tablo V: 3(�LOH�.ORU�NDUúÕODúWÕUPDVÕ��NL�NDUH�DQDOL]L��

'�'LPHU�GH÷HUOHUL�W�P�KDVWDODUGD�QRUPDOLQ��VW�QGH�ROPDNOD�
EHUDEHU�� JUXS��¶GH� JUXS��¶\H� J|UH� GDKD� \�NVHN� EXOXQGX�
�*UXS��¶GH��������������J�/��JUXS��¶GH��������������J�/�1��
������J�/���$QFDN�EXOJX� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GH÷LOGL�
�S!��������7DEOR�,,���
+DVWDODUÕQ� SXOPRQHU� %7$¶GD� DOGÕNODUÕ� WDQÕ� LOH� PRUWDOLWH�
DUDVÕQGDNL� LOLúNL� LQFHOHQGL÷LQGH� 3(� WHVSLW� HGLOHQ� �*UXS����
KDVWDODUGDQ�GRNX]XQXQ���������LON�ELU�D\�LoHULVLQGH��LNLVLQLQ�
�������� LON� ELU� D\GDQ� VRQUD� |OG�÷��� 3(� WHVSLW� HGLOPH\HQ�
�*UXS�����KDVWDODUGDQ���¶XQXQ���������LON��ELU�D\�LoHULVLQGH��
��¶�Q�Q���������LON�ELU�D\GDQ�VRQUD�|OG�÷��J|U�OG���øON��ELU�

D\� LoHULVLQGHNL�PRUWDOLWH�RUDQÕQÕQ�3(� WHVSLW�HGLOHQ� �*UXS����
KDVWDODUGD� 3(� WHVSLW� HGLOPH\HQ� �*UXS���� KDVWDODUD� J|UH�
LVWDWLVWLNVHO� DQODPOÕ� RODUDN� GDKD� \�NVHN� EXOXQGX� �S��������
'L÷HU�SXOPRQHU�%7$�WDQÕODUÕ�YH�PRUWDOLWH�RUDQODUÕ�DUDVÕQGDNL�
LOLúNL�7DEOR�9,¶GD�EHOLUWLOPLúWLU�

Tablo VI:�+DVWDODUÕQ�3XOPRQHU�%7$¶GH�DOGÕNODUÕ�WDQÕ�LOH�0RUWDOLWH�
������������������DUDVÕQGDNL�LOLúNL�

(úOLN� HGHQ� NURQLN� KDVWDOÕN� LOH� PRUWDOLWH� DUDVÕQGDNL� LOLúNL�
LQFHOHQGL÷LQGH� NURQLN� KDVWDOÕ÷Õ� RODQ� YH� 3(� WHVSLW� HGLOHQ�
�*UXS����KDVWDODUGDQ�\HGLVLQLQ���������LON�ELU�D\�LoHULVLQGH��
LNLVLQLQ���������LON��ELU�D\GDQ�VRQUD�|OG�÷���NURQLN�KDVWDOÕ÷Õ�
RODQ�YH�3(� WHVSLW� HGLOPH\HQ� �*UXS���� �KDVWDODUGDQ���¶VLQLQ�
�������� LON� � ELU� D\� LoHULVLQGH�� ��¶Q�Q� ����������� LON� � ELU�
D\GDQ� VRQUD� |OG�÷�� J|U�OG��� (úOLN� HGHQ� NURQLN� KDVWDOÕN�
YDUOÕ÷Õ�GXUXPXQGD�LON��ELU�D\�LoHULVLQGHNL�PRUWDOLWH�RUDQÕQÕQ�
3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� 3(� WHVSLW� HGLOPH\HQ�
�*UXS���� KDVWDODUD� J|UH� LVWDWLVWLNVHO� DQODPOÕ� RODUDN� GDKD�
\�NVHN�EXOXQGX��S��������7DEOR�9,,��

Tablo VII:�.URQLN�+DVWDOÕN�LOLúNLVLQH�J|UH�SXOPRQHU�HPEROLGHNL�
�������������������PRUWDOLWH�RUDQODUÕ�

+DVWDODUÕQ� +%6¶GH� ND\ÕWOÕ� GRV\DODUÕQGD� :HOOV� VNRUX� SDUD��
PHWUHOHULQGHQ� EDúYXUX� DQÕQGD� NDOS� DWÕP� VD\ÕVÕ�� GHULQ� YHQ�
WURPER]X�|\N�V���VRQ��ELU�D\�LoHULVLQGH�JHoLULOPLú�RSHUDV\RQ�
YH\D� LPPRELOL]DV\RQ� |\N�V�� YH� VRQ� � DOWÕ� D\� LoHULVLQGH�
DOÕQPÕú�NHPRWHUDSL�|\N�V�QH�DLW�YHUL�EXOXQDPDGÕ�

<):<1̪5)
$FLO� VHUYLVOHUGH� UDG\RORMLN� WHWNLN� NXOODQPD� RUDQÕ� KDVWD�
VD\ÕVÕ\OD� RUDQWÕVÕ]� RODUDN� KHU� JHoHQ� J�Q� DUWPDNWDGÕU� ������
$PHULND� %LUOHúLN� 'HYOHWOHULQGH� 8OXVDO� +DVWDQH� $\DNWDQ�
7ÕEEL� %DNÕP� $UDúWÕUPDVÕ� �1DWLRQDO� +RVSLWDO� $PEXODWRU\�
0HGLFDO� &DUH� 6XUYH\�� YHULOHULQH� J|UH� ������ ����� \ÕOODUÕ�
DUDVÕQGD� ELOJLVD\DUOÕ� WRPRJUDIL� �%7�� YH�PDQ\HWLN� UH]RQDQV�
J|U�QW�OHPH��05*��RUDQÕ��o�NDW��XOWUDVRQRJUDIL��86��RUDQÕ�
LNL�NDW�DUWPÕúWÕU������

/LWHUDW�UGH��DFLO�VHUYLVOHU�EDúWD�WUDYPD�ROPDN��]HUH��DWUDYPD�
WLN� EDú� D÷UÕVÕ�� NDUÕQ� D÷UÕVÕ�� � UHQDO� NROLN�� DNXW� SDQNUHDWLW� YH�
WRUDNV� SDWRORMLOHUL� JLEL� ELU� oRN� QHGHQOH� LOHUL� J|U�QW�OHPH�
PHWRWODUÕQÕ� ROPDVÕ� JHUHNHQGHQ� oRN� NXOODQGÕNODUÕQÕ� J|VWHUHQ�
ELU�oRN�oDOÕúPD�ELOGLULOPLúWLU����������

%X� NRQXGD� DFLO� VHUYLVOHUGH� 3(¶GHQ� ú�SKHOHQLOHQ� KDVWDODUGD�
SXOPRQHU�%7$�NXOODQÕPÕ�|]HOOLNOH�|Q�SODQD�oÕNPDNWDGÕU��������
/HH� YH� DUNDGDúODUÕ�� DFLO� VHUYLVOHULQGH� WRPRJUDIL� WHWNLN�
NXOODQÕP� VÕNOÕ÷ÕQÕ� LQFHOHGLNOHUL� ELU� oDOÕúPDGD�� DFLO� VHUYLV�
GRNWRUODUÕQÕQ� JHoPLúH� QD]DUDQ� GDKD� oRN� WRPRJUDIL� WHWNLNL�
NXOODQGÕNODUÕQÕ��EXQODU�LoHULVLQGH�SXOPRQHU�%7$�WHWNLNLQLQ�HQ�
VÕN�NXOODQÕODQ�WHWNLN�ROGX÷XQX�YH�����������\ÕOODUÕ�DUDVÕQGD�
NXOODQÕPÕQÕQ� \DNODúÕN� EHú� NDW� DUWWÕ÷ÕQÕ� ELOGLUPLúOHUGLU� ������
*|U�QW�OHPH�WHNQRORMLOHULQGHNL�JHOLúPHOHU�VD\HVLQGH�DNXW�3(�
WDQÕVÕ�GDKD�KÕ]OÕ���GDKD�YHULPOL�YH�GDKD�GR÷UX�NRQDELOPHNWH�
GLU�� ���������� WDULKOHUL� DUDVÕQGD� \DSÕOPÕú� � ELUoRN� oDOÕúPD�
LQFHOHQGL÷LQGH�� SXOPRQHU� %7$� WHWNLNLQLQ� NOLQLN� GH÷HULQLQ��
HúGH÷HUL� RODQ� VWDQGDUW� WDQÕ� WHVWL� NRQYDQVL\RQHO� SXOPRQHU�
DQMLRJUDIL\OH�EHQ]HU�ROGX÷X�J|VWHULOPLúWLU���������

3XOPRQHU� HPEROL� WDQÕVÕ�� KDVWDODU� DFLO� VHUYLVH� QHIHV� GDUOÕ÷Õ��
J|÷�V�D÷UÕVÕ�YE��VSHVLILN�ROPD\DQ���úLND\HWOHUOH�EDúYXUGXNODUÕ�
LoLQ�]RUGXU��������+HU�QH�NDGDU�NOLQLN�GH÷HUOHQGLUPH�YH�ODERU�
DWXYDU�EXOJXODUÕ�LOH�EHOOL�ELU�JUXS�KDVWDGD�3(�WDQÕVÕ�EDúDUÕOÕ�ELU�
úHNLOGH�HNDUWH�HGLOHELOVH�GH��EX�NRQXGD�SXOPRQHU�%7$�KDOD�
DOWÕQ�VWDQGDUW�ROPD\D�GHYDP�HWPHNWHGLU���������

%L]LP�oDOÕúPDPÕ]GD�GD�KHU�LNL�JUXSWD�KDVWDODUÕQ�DFLO�VHUYLVH�
HQ�VÕN�QHIHV�GDUOÕ÷Õ��LNLQFL�VÕNOÕNOD�J|÷�V�D÷UÕVÕ�JLEL�VSHVLILN�
ROPD\DQ�úLND\HWOHU�LOH�EDúYXUGXNODUÕ�J|U�OG��
3XOPRQHU�HPEROL�WHúKLVLQGH�YH�ULVN�VWUDWHMLVL�EHOLUOHPHGH��LON�
YH�HQ�|QHPOL�DúDPD�KDVWDQÕQ�NOLQLN�RODUDN�GH÷HUOHQGLULOPH�
VLGLU��+DVWDQÕQ�NOLQLN�SUH]HQWDV\RQX��HPEROLQLQ�E�\�NO�÷��YH�
\D\JÕQOÕ÷Õ�� NURQLN� ROXS� ROPDPDVÕ� YH� HúOLN� HGHQ� EDúND�
KDVWDOÕNODUÕQÕQ� ROPDVÕQGDQ� HWNLOHQLU� ������ 3XOPRQHU� HPER�
OLGHQ� ú�SKHOHQLOPHVL� GXUXPXQGD�� KDVWD\D� JHUHNVL]� WHWNLN�
X\JXODPDVÕQÕQ� |Q�QH� JHoPHN� YH� KDQJL� KDVWDQÕQ� SXOPRQHU�
%7$¶GHQ�HQ�ID]OD�ID\GD�J|UHFH÷LQL�EHOLUOHPHN�LoLQ�|QFHOLNOH�
�.OLQLN� NDUDU� NXUDOODUÕ� �...��&OLQLFDO� GHFLVLRQ� UXOHV�
±�&'5���X\JXODQPDOÕGÕU�������%X�NRQXGD�RQD\ODQPÕú�ELU�oRN�
VNRU� VLVWHPL� EXOXQPDNWD� ROXS�� EXQODUGDQ�:HOOV�� EDVLWOHúWLU�
LOPLú�:HOOV��PRGLIL\H�:HOOV��'��GLPHUOH�ELUOHúWLULOPLú�:HOOV�
VNRUX���PRGLIL\H�*HQRYD�6NRUX��YH\D�3(�GÕúODPD�NULWHUL��3(�
UXOH�RXW�FULWHULD��3(5&��|QHULOHQ�VLVWHPOHUGLU����������.OLQLN�
NDUDU� NXUDOODUÕ� LOH� GH÷HUOHQGLUPH� VRQUDVÕ� úLGGHWOH� 3(¶GHQ�
ú�SKHOHQLOHQ�KDVWDODUGD�YDNLW�ND\EHGLOPHGHQ�SXOPRQHU�%7$�
WHWNLNL� X\JXODQPDOÕGÕU�� 3XOPRQHU� HPEROL� LKWLPDOLQLQ� GDKD�

G�ú�N�ROGX÷X�\DQL�:HOOV�VNRUX�G|UG�Q�DOWÕQGD�RODQ�KDVWDODUGD�
LON� RODUDN� '�GLPHU� G�]H\L� |Oo�OPHOLGLU�� 6RQXo� QRUPDO�
VÕQÕUODUGD�LVH�SXOPRQHU�%7$�oHNLOPHVLQH�JHUHN�\RNWXU��DQFDN�
'�GLPHU� WHVWL� SR]LWLI� RODQ� KDVWDODUD� SXOPRQHU� %7$�
oHNLOPHOLGLU�������������������

+HU� ELU� SXOPRQHU� %7$� oHNLPL� LOH� Y�FXGXQ� UDG\DV\RQD�
GX\DUOÕ� NHVLPOHUL� \DNODúÕN� � ��� P6Y�� PHPHQLQ� JODQG�OHU�
GRNXVX�LVH�\DNODúÕN����P6Y�L\RQL]DQ�UDG\DV\RQD�PDUX]�NDOÕU�
��������*�Q�P�]�ULVN�PRGHOOHULQH�J|UH����\DúÕQGD�SXOPRQHU�
%7$� WHWNLNL� \DSÕODQ� NDGÕQ� KDVWDGD� UDG\DV\RQD� ED÷OÕ�PHPH�
NDQVHUL�JHOLúPHVL�ULVNL�������RODUDN�EHOLUOHQLUNHQ�����\DúÕQ�
GDNL�NDGÕQ�KDVWDGD�EX�ULVN� LNL�NDWÕ�GDKD�ID]OD�RODUDN�EXOXQ�
PXúWXU�������&RVWDQWLQR�YH�DUNDGDúODUÕ��L\RQL]DQ�UDG\DV\RQXQ�
EL\RORMLN�HWNLOHUL��]HULQH�\DSWÕNODUÕ�oDOÕúPDODUÕQGD�����P*\�
UDG\DV\RQD�PDUX]� NDODQ� ELUH\OHUGH� UDG\DV\RQD� ED÷OÕ� \ÕOOÕN�
��������� RUDQÕQGD� \HQL� NDQVHU� YDNDVÕQÕQ� JHOLúWL÷LQL�
ELOGLUPLúOHUGLU���������

øOHUL� J|U�QW�OHPH� |QFHVL� ...¶QÕQ� WDP� RODUDN� X\JXODQPD�
PDVÕ�SXOPRQHU�%7$� WHWNLNLQLQ�KHP�JHUHNVL]� ID]OD�NXOODQÕO�
PDVÕQD�KHP�GH�WDQÕVDO�YHULPOLOL÷LQLQ�D]DOPDVÕQD�\RO�DoPDN�
WDGÕU�� %X� GXUXP� D\UÕFD� VD÷OÕN� KDUFDPDODUÕQÕQ� DUWPDVÕ� YH�
KDVWDODUÕQ�JHUHNVL]�UDG\DV\RQD�PDUX]�NDOPDVÕ�YH\D�SXOPRQHU�
%7$� WHWNLNLQGH� NXOODQÕODQ� NRQWUDVW� PDGGHOHULQ� \DQ� HWNLOHUL�
JLEL�LVWHQPH\HQ�PHGLNDO�VRQXoODUD�GD�QHGHQ�ROPDNWDGÕU�������
6WRMDQRYVND� YH� DUNDGDúODUÕ� \DSWÕNODUÕ� oDOÕúPDGD� 3(5&� YH�
0RGLIL\H�:HOOV�VNRUX�NXOODQDUDN�SXOPRQHU�%7$�NXOODQÕPÕQ�
GD� VÕUDVÕ\OD� ������ YH� ���� RUDQODUÕQGD� D]DOPD� VD÷ODQDEL�
OHFH÷LQL�� D\UÕFD� SR]LWLI� 3(� WDQÕ� YHULPOLOL÷LQL� OLWHUDW�UOH�
X\XPOX�RODUDN��������YH�������VÕUDVÕ\OD�����YH�����RODUDN�
ELOGLUPLúOHUGLU��������������

dDOÕúPD� G|QHPLQGH� SXOPRQHU� %7$� WHWNLNLQLQ� SR]LWLI� WDQÕ�
YHULPOLOL÷LQL�������RODUDN�WHVSLW�HWWLN��%X�RUDQ�G�ú�N�ROPDNOD�
ELUOLNWH� OLWHUDW�UGHNL� ELUoRN� oDOÕúPD� LOH� EHQ]HUGL�� 3(� WHVSLW�
HGLOHQ��*UXS����YH�3(�WHVSLW�HGLOPH\HQ��*UXS����W�P�ROJXODU�
GD�'�'LPHU�WHVWL�QRUPDOLQ��VW�QGH�EXOXQPXú�ROPDVÕ�WHWNLNLQ�
SR]LWLI� WDQÕ� YHULPOLOL÷LQLQ� G�ú�N� ROPDVÕQD� UD÷PHQ� EX� GHQOL�
oRN�NXOODQÕPÕQÕ�KDNOÕ�J|VWHUPHNWHGLU��$QFDN�QRUPDO�UDSRUOD�
QDQ� LNL� KDVWDGD� '�'LPHU� \�NVHNOL÷L� KDULFLQGH� KDQJL�
JHUHNoH\OH�SXOPRQHU�%7$�LVWHQGL÷L�YH�WHWNLN�LVWHPLQL�\DSDQ�
KHNLPLQ�PHVOHNL�GHQH\LPLQLQ�EX�NRQXGD�HWNLOL�ROXS�ROPDGÕ÷Õ�
NRQXVX�DoÕNOÕ÷D�NDYXúWXUXODPDGÕ�
/XFLDQR� YH� DUNDGDúODUÕ� LOH� 5DMD� YH� DUNDGDúODUÕ� \DSWÕNODUÕ�
oDOÕúPDODUGD� ...¶QÕ� WHWNLN� LVWHPH� VLVWHPLQH� HQWHJUH�
HWWLNOHULQGH�� DFLO� VHUYLVWH� SXOPRQHU� %7$� WHWNLN� RUDQÕQÕQ�
D]DOGÕ÷ÕQÕ� ������ KDVWD� EDúÕQD� VÕUDVÕ\OD� ����¶WDQ� ����¶H���
����
WHQ� ����
H� NDGDU�� YH� SR]LWLI� 3(� WDQÕ� YHULPOLOL÷LQLQ� GH�
EHOLUJLQ� DUWWÕ÷ÕQÕ� �VÕUDVÕ\OD� ����
GHQ� �����
\D�� ����¶GHQ�
����¶H�NDGDU��ELOGLUPLúOHUGLU�����������'XQQH�YH�DUNDGDúODUÕ�
LVH� EHQ]HU� ELU� oDOÕúPD\Õ� KDVWDQHGH� \DWDQ� KDVWDODU� �]HULQGH�
\DSPÕúODU� YH� ...¶QÕQ� WHWNLN� LVWHPH� VLVWHPLQH� HQWHJUH�
HGLOGL÷LQGH�\DWDQ�KDVWDODUGD�GD�SXOPRQHU�%7$�WHWNLN�RUDQÕQÕQ�
D]DOGÕ÷ÕQÕ� ������ KDVWD� EDúÕQD� ����¶GHQ� ����¶\D� NDGDU�� YH�
SR]LWLI�3(�WDQÕ�YHULPOLOL÷LQLQ�GH�EHOLUJLQ�DUWWÕ÷ÕQÕ��������¶WHQ�
�����¶H�NDGDU���ELOGLUPLúOHUGLU�������
3XOPRQHU�%7$�oHNLPLQH�NDUDU�YHULOPHVL�LoLQ�PHYFXWWD�ELUoRN�

(UWHP�ù%��YH�DUN� $NG�7ÕS�'�����������

���

GH÷HUOHQGLUPH� VLVWHPOHUL� WDQÕPODQPÕú� ROPDVÕQD� UD÷PHQ�
\DSÕODQ� ED]Õ� oDOÕúPDODUGD� ...¶QÕQ� WDP� RODUDN� X\JXODQ�
PDGÕ÷Õ�GROD\ÕVÕ\OD�'�GLPHU�WHVWL�YH�SXOPRQHU�%7$�oHNLPOHUL�
QLQ� DúÕUÕ� NXOODQÕOGÕ÷Õ� J|VWHULOPLúWLU� ����� &ULFKORZ� YH�
DUNDGDúODUÕ�\DSWÕNODUÕ�oDOÕúPDGD�DFLO�VHUYLV�oDOÕúDQODUÕQÕQ�3(�
|Q�WDQÕVÕQGD�NHQGL�NOLQLN�GH÷HUOHQGLUPHOHULQLQ�...¶ÕQD�HúLW�
YH� KDWWD� GDKD� �VW�Q� ROGX÷XQX� G�ú�QG�NOHULQL�� EX� QHGHQOH�
...¶QÕ�NXOODQPDGÕNODUÕQÕ�EHOLUWPLúOHUGLU�������

&RVWDQWLQR� YH� DUNDGDúODUÕ�� \DSWÕNODUÕ� oDOÕúPDGD� DFLO� VHUYLV�
KHNLPOHULQLQ�:HOOV�VNRUXQX�\HWHULQFH�NXOODQPDGÕNODUÕQÕ��3(�
|Q� WDQÕVÕQD� VXEMHNWLI� RODUDN� NDUDU� YHUGLNOHULQL� YH� SXOPRQHU�
%7$�WHWNLN�YHULPOLOL÷LQL�����RODUDN�WHVSLW�HWPLúOHUGLU��+HU�QH�
NDGDU�OLWHUDW�UGH�SXOPRQHU�%7$�WHWNLN�YHULPOLOL÷L�LoLQ�NHVLQ�
RODUDN�WHVSLW�HGLOPLú�ELU�RUDQ�ELOGLULOPHPLúVH�GH�����RUDQÕQ�
GD�WDQÕ�YHULPOLOL÷LQL��DúÕUÕ�NXOODQÕP�RODUDN�NDEXO�HWPLúOHUGLU�
������

'UHVFHU� YH� DUNDGDúODUÕ� GD� ...¶QÕ� WHWNLN� LVWHPH� VLVWHPLQH�
HQWHJUH� HWWLNOHULQGH�3(� WHVSLWLQGH� SXOPRQHU�%7$� WHWNLNLQLQ�
WDQÕ�YHULPOLOL÷LQLQ�\�NVHN�EXOPXúODUGÕU��$QFDN�X\JXODPDQÕQ�
WHWNLN� V�UHVLQL� X]DWPDVÕ� YH� SUDWLN� ROPDPDVÕ� QHGHQL\OH� DFLO�
VHUYLV� KHNLPOHUL� WDUDIÕQGDQ� X\JXODQDELOLU� RODUDN� NDEXO�
J|UPHGL÷LQL�� GROD\ÕVÕ\OD�...¶QÕ� WHWNLN� LVWHPH� VLVWHPLQGHQ�
oÕNDUÕOGÕ÷ÕQÕ�ELOGLUPLúOHUGLU��������
%L]LP� oDOÕúPDPÕ]GD� GD� KDVWDODUÕQ� KDVWDQH� ELOJL� VLVWHPL�
�]HULQGHNL�GRV\DODUÕQGDQ�...¶QD��:HOOV�VNRUX��DLW�YHULOHUL�
WDP�RODUDN� HOGH� HGLOHPHPLúWL��%X�GXUXPGD�KDVWDQHPL]� DFLO�
VHUYLV�KHNLPOHULQLQ�3(�|Q�WDQÕVÕQD�NHQGL�NOLQLN�WHFU�EHOHULQH�
J|UH�VXEMHNWLI�RODUDN�NDUDU�YHUGLNOHUL�VRQXFX�oÕNDELOLU��$QFDN�
V|]� NRQXVX� GXUXPXQ� KDVWDQHPL]� DFLO� VHUYLV� KHNLPOHULQLQ�
...� X\JXODPDVÕQÕ� SUDWLN� EXOPDPDODUÕQD� YH� NHQGL� NOLQLN�
WHFU�EHOHULQH��GDKD�oRN�J�YHQPHOHULQH�ED÷OÕ�RODELOHFH÷L�JLEL��
...� X\JXODGÕNODUÕ� KDOGH� YHULOHUL� WDP� RODUDN� G|N�PDQWH�
HWPHPHOHULQH�GH�ED÷OÕ�RODELOHFH÷LQL�G�ú�QG�N��

%DWWDO�YH�DUNDGDúODUÕ��\DSWÕNODUÕ�ELU�oDOÕúPDGD��SXOPRQHU�%7$�
WHWNLNLQLQ�WDQÕ�YHULPOL÷LQL�������RODUDN�WHVSLW�HWPLúOHU��$QFDN�
HPEROL�VDSWDQPD\DQ�KDVWDODUÕQ������¶LQGH�NOLQL÷L�DoÕNOD\DQ�
DNFL÷HU� LQILOWUDV\RQX�NRQVROLGDV\RQ�� DWDOHNWD]L� YH� SOHYUDO�
HII�]\RQ�YE�� EDúND� EXOJXODU� WHVSLW� HWPLúOHU�� 3XOPRQHU�%7$�
WHWNLNLQLQ�SXOPRQHU�YDVN�OHU�LQFHOHPH�\DQÕQGD��SDUDQNLPDO��
PHGLDVWLQDO�� NDUGL\DN�� SOHYUDO� \DSÕODU�� WRUDNV� GXYDUÕ� YH� �VW�
EDWÕQ� RUJDQODUÕQÕQ� ELU� E�W�Q� RODUDN� GH÷HUOHQGLULOPHVLQH�
RODQDN�VD÷ODGÕ÷Õ�LoLQ�NRQYDQVL\RQHO�DQMLRJUDIL�YH\D�YHQWLODV�
\RQ�SHUI�]\RQ� �9�3�� VLQWLJUDILVL� JLEL� GL÷HU� J|U�QW�OHPH�
\|QWHPOHULQH� J|UH� GDKD� DYDQWDMOÕ� ROGX÷XQX� EHOLUWPLúOHUGLU�
������%L]LP�oDOÕúPDPÕ]GD�GD�SXOPRQHU�%7$� WHWNLNLQLQ� WDQÕ�
YHULPOLOL÷L� OLWHUDW�UOH�X\XPOX�RODUDN�G�ú�N��������EXOXQGX��
$QFDN� EL]� GH� %DWWDO� YH� DUNDGDúODUÕ� JLEL� KDVWDODUÕQ� E�\�N�
NÕVPÕQGD� EDúWD� DNFL÷HU� LQILOWUDV\RQX�NRQVROLGDV\RQ�� DWDOHN�
WD]L�YH�SOHYUDO�HII�]\RQ�YE��ROPDN��]HUH�NOLQL÷L�DoÕNOD\DFDN�
EDúND�SDWRORMLOHU�WHVSLW�HWWLN��

3XOPRQHU� HPEROL� KD\DWÕ� WHKGLW� HGHQ� YH� ]DPDQÕQGD� HWNLOL�
WHGDYL�JHUHNWLUHQ�|QHPOL�ELU�NOLQLN�WDEORGXU�������������/LWH��
UDW�UGH� WHGDYL� HGLOPH\HQ� KDVWDODUGD� PRUWDOLWH� \DNODúÕN�
������� RUDQÕQGDGÕU� ����� 8OXVODUDUDVÕ� 3XOPRQHU� (PEROL�

øúELUOL÷L� �,&23(5��YHULOHULQH�J|UH��DNXW�3(¶GHQ�VRQUDNL� LON�
�o�D\GD�|O�P�RUDQÕ�����RODUDN��3(�YH�VLVWROLN�KLSRWDQVL\RQX�
RODQODUGD� ��� J�QO�N� PRUWDOLWH� RUDQÕ� ������ RODUDN� WHVSLW�
HGLOPLúWLU����������%L]LP�oDOÕúPDPÕ]GD�LON���ELU�D\�LoHULVLQGH�
NL� PRUWDOLWH� RUDQÕQÕQ� 3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD�
��������3(�WHVSLW�HGLOPH\HQ��*UXS����KDVWDODUD���������J|UH�
LVWDWLVWLNVHO�DQODPOÕ�RODUDN�GDKD�\�NVHN�EXOXQGX��S�������
%HORKODYHN� YH� DUNDGDúODUÕ�� 3(¶QLQ� HSLGHPL\RORML�� ULVN�
IDNW|UOHUL�� SDWRIL]\RORML�� NOLQLN� EXOJXODU� YH� WDQÕVÕQÕ� LQFHOH�
GLNOHUL�oDOÕúPDODUÕQGD��NDOS�YH\D�DNFL÷HU�KDVWDOÕ÷Õ�JLEL�NURQLN�
KDVWDOÕ÷Õ� RODQ� KDVWDODUGD� SXOPRQHU� GRODúÕPGD� N�o�N� ELU�
WÕNDQÕNOÕ÷ÕQ� ELOH� HUNHQ� SXOPRQHU� KLSHUWDQVL\RQD� \RO� DoDUDN�
VD÷� NDOS� \HWPH]OL÷LQH� YH� QLKD\HWLQGH� DQL� |O�PH� \RO� DoDEL�
OHFH÷LQL�ELOGLUPLúOHUGLU��������%L]�GH�oDOÕúPDPÕ]GD�HúOLN�HGHQ�
NURQLN� KDVWDOÕN� YDUOÕ÷Õ� GXUXPXQGD� LON� � ELU� D\� LoHULVLQGHNL�
PRUWDOLWH� RUDQÕQÕ� 3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD�
��������3(�WHVSLW�HGLOPH\HQ��*UXS����KDVWDODUD���������J|UH�
LVWDWLVWLNVHO�DQODPOÕ�RODUDN�GDKD�\�NVHN�EXOGXN��S�������

0RQUHDO�YH�DUNDGDúODUÕ��3(�Q�NV��YH�WURPERVLW�VD\ÕVÕ�DUDVÕQ�
GDNL� LOLúNL\L� DUDúWÕUGÕNODUÕ� oDOÕúPDGD� D]DOPÕú� WURPERVLW�
VD\ÕVÕQÕQ� 3(� ROJXODUÕQGD� WURPE�V� ROXúXPX� VÕUDVÕQGD� DúÕUÕ�
NXOODQÕPD� ED÷OÕ� ROGX÷XQX�� DUWPÕú� WURPERVLW� VD\ÕVÕQÕQ� LVH�
DUWDQ� W�NHWLPLQ� DUGÕQGDQ� NRPSDQVDV\RQ� LoLQ� WURPERVLW�
�UHWLPLQGHNL� DUWÕúD� ED÷OÕ� RODELOHFH÷LQL� �WHNUDUOD\DQ� 3(
OL�
KDVWDODU� KDULo�� ELOGLUPLúOHUGLU�� $\UÕFD� WURPERVLW� VD\ÕVÕQÕQ�
J�QGHQ�J�QH�YH\D�WHN�ELU�J�Q�LoLQGH�|QHPOL�|Oo�GH�IDUNOÕOÕN�
J|VWHUHELOHFH÷LQL�EX�QHGHQOH�WHN�EDúÕQD�Q�NV�Q�oRN�]D\ÕI�ELU�
EHOLUOH\LFLVL� ROGX÷XQX� ELOGLUPLúOHUGLU� ������ dDOÕúPDPÕ]GD�
WURPERVLW� VD\ÕVÕ� 3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� 3(�
WHVSLW� HGLOPH\HQ� �� *UXS���� � KDVWDODUD� J|UH� \�NVHN� EXOXQ�
PXúWX��$QFDN� EXOJX� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� GH÷LOGL� �S!�
�������%XQXQ�QHGHQLQLQ�SXOPRQHU�HPEROL�JHOLúHQ�KDVWDODUGD�
WURPER]� VÕUDVÕQGD� D]DOPÕú� WURPERVLW� VD\ÕVÕQÕ� NRPSDQVH�
HWPHN�DPDFÕ\OD�DUWPÕú�WURPERVLW��UHWLPLQH�ED÷OÕ�RODELOHFH÷L�
QL�G�ú�QG�N��

/DNWDW�� GRNXODUGDNL� ER]XOPXú� RNVLMHQL]DV\RQOD� LOLúNLOL� ELU�
ODERUDWXDU�SDUDPHWUHVL�RODUDN�NDEXO�HGLOLU�������$UWPÕú�ODNWDW�
G�]H\L� D\UÕFD� VHSVLVWH� SURJQRVWLN� ELU� EHOLUWHo� RODUDN� NDEXO�
HGLOPLúWLU�������9DQQL�YH�DUNDGDúODUÕ��\DSWÕNODUÕ�ELU�oDOÕúPDGD��
LNL�P0�YH��]HULQGHNL�SOD]PD�ODNWDW�G�]H\LQLQ�úRN��KLSRWDQVL�
\RQ�� VD÷� NDOS� \HWPH]OL÷L� YH\D� NDUGL\DN� GRNX� KDVDUÕQGDQ�
ED÷ÕPVÕ]� RODUDN� DNXW� 3(� KDVWDODUÕQGD� \�NVHN� PRUWDOLWH� LOH�
LOLúNLOL� ROGX÷XQX� J|VWHUPLúOHUGLU� ������ %L]LP� oDOÕúPDPÕ]GD�
ODNWDW�GH÷HUOHUL�W�P�KDVWDODUGD��LNL�P0¶�Q��]HULQGH�ROPDNOD�
EHUDEHU� 3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� 3(� WHVSLW�
HGLOPH\HQ� ��*UXS���� � KDVWDODUD� J|UH� GDKD� \�NVHN� EXOXQGX��
$QFDN�EXOJX�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GH÷LOGL��S!��������
3ULQV�YH�DUNDGDúODUÕ��SXOPRQHU�DUWHU\HO�KLSHUWDQVL\RQ��3$+��
SURJQR]X� LOH� VHUXP� NORU� G�]H\L� DUDVÕQGDNL� LOLúNL\L�
DUDúWÕUGÕNODUÕ� oDOÕúPDGD�� VHUXP� NORU� VHYL\HVLQGHNL� KHU� � ELU�
PPRO�/� D]DOPDQÕQ�PRUWDOLWH� RUDQÕQGD���¶O�N� DUWÕúD� QHGHQ�
ROGX÷XQX� EXOPXúODU�� $]DOPÕú� VHUXP� NORU� VHYL\HVLQLQ� VD÷�
YHQWULN�O�\HWPH]OL÷L�EXOJXODUÕ�LOH�ELUOLNWH�\Dú��FLQVL\HW��VHUXP�
VRG\XP�G�]H\L��E|EUHN�IRQNVL\RQODUÕ�YH�GL�UHWLN�NXOODQÕPÕQ�
GDQ� ED÷ÕPVÕ]� RODUDN� 3$+� PRUWDOLWHVLQLQ� QRQLQYD]LY� ELU�
EHOLUOH\LFLVL� RODELOHFH÷LQL� ELOGLUPLúOHUGLU�� 3XOPRQHU� DUWHU\HO�

KLSHUWDQVL\RQ� EDúOÕ� EDúÕQD� ELU� KDVWDOÕN� ROPD\ÕS�� SXOPRQHU�
DUWHU�EDVÕQFÕQÕQ�����PP+J�|Oo�OPHVL\OH�NDUDNWHUL]H�SDWROR�
MLN� ELU� GXUXPGXU�� 3XOPRQHU� DUWHU\HO� KLSHUWDQVL\RQ� SHN� oRN�
QHGHQH�ED÷OÕ�JHOLúHELOLU��.URQLN�3(�EX�QHGHQOHUGHQ�ELULVLGLU�
������%L]LP�oDOÕúPDPÕ]GD�VHUXP�NORU�GH÷HUOHUL�W�P�KDVWDODU�
GD� ���P0RO�/� DOWÕQGD� ROPDNOD� EHUDEHU� 3(� WHVSLW� HGLOHQ�
�*UXS����KDVWDODUGD�3(�WHVSLW�HGLOPH\HQ��*UXS�����KDVWDODUD�
J|UH� LVWDWLVWLNVHO� DQODPOÕ� RODUDN� GDKD� G�ú�N� EXOXQGX�
�S���������

dDOÕúPDPÕ]GD�DUWPÕú�ODNWDW�VHYL\HVL�YH�G�ú�N�NORU�VHYL\HVL�
QLQ� LON� � ELU� D\� LoHULVLQGHNL� PRUWDOLWH� RUDQODUÕQÕQ� 9DQQL� YH�
DUNDGDúODUÕ�LOH�3ULQV�YH�DUNDGDúODUÕQÕQ�oDOÕúPDODUÕQGD�ROGX÷X�
JLEL� ELUELUOHUL\OH� LOLúNLOL� RODELOHFH÷LQL� YH� DUWPÕú� ODNWDW� YH�
G�ú�N�NORU�VHYL\HOHULQLQ�N|W��SURJQR]XQ�ELU�J|VWHUJHVL�RODEL�
OHFH÷L�VRQXFXQD�YDUGÕN���

dDOÕúPDPÕ]GD� SXOPRQHU� %7$� WHWNLNLQLQ� WDQÕ� YHULPOLOL÷LQL�
OLWHUDW�UOH�X\XPOX�RODUDN�G�ú�N�EXOGXN��$QFDN�W�P�KDVWDODU�
GD�'�'LPHU�GH÷HUOHULQLQ�\�NVHN�EXOXQPDVÕ�WHWNLNLQ�EX�GHQOL�
ID]OD� NXOODQÕOPDVÕQÕ� KDNOÕ� J|VWHUPHNWHGLU��$\UÕFD� 3(� WHVSLW�
HGLOPH\HQ�KDVWDODUGD�NOLQL÷L�DoÕNOD\DFDN�EDúND�SDWRORMLOHULQ�
WHVSLW� HGLOPLú� ROPDVÕQÕQ� KHP� 3(� D\ÕUÕFÕ� WDQÕVÕQGD� KHP� GH�
KDVWD� WHGDYLVLQGH� |QHPOL� ELU� NDWNÕ� VD÷ODGÕ÷Õ� NDQDDWLQGH\L]��
dDOÕúPDPÕ]GD� SXOPRQHU� %7$� WDQÕ� YHULPOLOL÷LQGHNL�
G�ú�NO�÷�Q�DQD�QHGHQLQLQ�3(¶QLQ�KD\DWÕ�WHKGLW�HGHQ�D÷ÕU�ELU�
NOLQLN� GXUXP� ROPDVÕ�� VHPSWRPODUÕQÕQ� QRQVSHVLILN� ROPDVÕ�
QHGHQL\OH� WDQÕVÕQÕQ� ]RU� ROPDVÕ� YH� DFLO� WHGDYL� JHUHNWLUPHVL�
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ABSTRACT
Objective: 
7KH� XVH� RI� DGYDQFHG� PHGLFDO� LPDJLQJ� LQ� WKH� HPHUJHQF\�
GHSDUWPHQW��('��KDV�LQFUHDVHG�VXEVWDQWLDOO\��:LWK�WKLV�UDSLG�
LQFUHDVH��WKH�SRVVLELOLW\�RI�ERWK�WKH�ORZ�GLDJQRVWLF�HIILFLHQF\�
RI� WKHVH� LPDJLQJ�PHWKRGV��DV�ZHOO�DV� WKH�SRVVLEOH�GDPDJHV�
WKDW�PD\�RFFXU�GXH�WR�WKHVH�PHWKRGV�FDPH�LQWR�TXHVWLRQ��,Q�
WKLV� UHJDUG�� WKH� XVH� RI� SXOPRQDU\� FRPSXWHG� WRPRJUDSK\�
DQJLRJUDSK\��SXOPRQDU\�&7$���VWDQGV�RXW�

Material and Methods: 
$IWHU�HWKLFV�FRPPLWWHH�DSSURYDO�WKLV�VWXG\�ZDV�FDUULHG�RXW�E\�
retrospectively examining the radiological images and medi�
FDO� UHFRUGV� RI� SDWLHQWV� ZKR� ZHUH� DGPLWWHG� WR� dDQDNNDOH�
2QVHNL]� 0DUW� 8QLYHUVLW\� (PHUJHQF\� 'HSDUWPHQW� EHWZHHQ�
-DQXDU\������DQG�-XQH�������DQG�IRU�SXOPRQDU\�&7$�H[DP�
LQDWLRQ�ZDV�UHTXHVWHG�ZLWK�D�SUH�GLDJQRVLV�RI�3(�
6WXG\�GDWD�ZHUH�DQDO\]HG�XVLQJ�6366����SDFNDJH�SURJUDP��
0DQQ�:KLWQH\�8�WHVW�ZDV�XVHG�IRU�FRPSDULVRQ�RI�QXPHULFDO�
YDULDEOHV� DQG� &KL�6TXDUH� WHVW� ZDV� XVHG� IRU� FRPSDULVRQ� RI�
FDWHJRULFDO�YDULDEOHV��,Q�WKH�LQWHUSUHWDWLRQ�RI�VWDWLVWLFDO�GDWD��
S�������ZDV�FRQVLGHUHG�VLJQLILFDQW��

Results: 
,Q�WKH���VWXG\�SHULRG��D�WRWDO�RI�����SDWLHQWV�DGPLWWHG�WR�WKH�
HPHUJHQF\� GHSDUWPHQW� DQG� KDG� SXOPRQDU\� &7$� ZLWK� D�
SUH�GLDJQRVLV� RI�3(�ZHUH� LGHQWLILHG��(OHYHQ�RI� WKH� SDWLHQWV�
ZHUH�H[FOXGHG�IURP�WKH�VWXG\�EHFDXVH�RI�DUWLIDFWV��7KH�GDWD�
RI�WKH�UHPDLQLQJ�����SDWLHQWV�ZHUH�DQDO\]HG��:KLOH�SXOPR�
QDU\�HPEROLVP�ZDV� IRXQG� LQ���� �������SDWLHQWV� �*URXS�����
SXOPRQDU\�HPEROLVP�ZDV�QRW�IRXQG�LQ��������������SDWLHQWV�
�*URXS�����1R�SDWKRORJ\�ZDV�REVHUYHG�LQ�WZR��������RI�WKH�
SDWLHQWV�ZLWKRXW�HPEROLVP�DQG�UHSRUWHG�DV�QRUPDO��
,Q� ERWK� JURXSV�� WKH� SDWLHQWV�PRVW� IUHTXHQWO\� DSSOLHG� WR� WKH�
HPHUJHQF\�GHSDUWPHQW�ZLWK�FRPSODLQWV�RI�VKRUWQHVV�RI�EUHDWK�
DQG�VHFRQGO\��FKHVW�SDLQ��7DEOH�,��

Conclusions: 
:H�IRXQG�WKH�GLDJQRVWLF�HIILFLHQF\�RI�SXOPRQDU\�&7$�LV�ORZ�
��������FRQVLVWHQW�ZLWK�WKH�OLWHUDWXUH��+RZHYHU��ZH�WKLQN�WKDW�
IXUWKHU� VWXGLHV� DUH� QHHGHG� WR� LQFUHDVH� WKH� DFFXUDF\� DQG�
SHUIRUPDQFH�RI�WKH�H[DPLQDWLRQ��
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RUDQODUGD� NXOODQÕOPD\D� EDúODPÕúWÕU� ������� %X� KÕ]OÕ� DUWÕú�
EHUDEHULQGH��KHP�V|]�NRQXVX�J|U�QW�OHPH�\|QWHPOHULQLQ�WDQÕ�
YHULPOLOL÷LQLQ� G�ú�N� ROPD� RODVÕOÕ÷ÕQÕ�� KHP� GH� EX�PHWRWODUD�
ED÷OÕ� JHOLúHELOHFHN�RODVÕ� ]DUDUODUÕ� J�QGHPH�JHWLUPLúWLU�� øOHUL�
J|U�QW�OHPH� PHWRWODUÕQÕQ� DúÕUÕ� NXOODQÕPÕ�� PDOL\HW� DUWÕúÕ��
UDG\DV\RQ� PDUX]L\HWL�� DFLO� VHUYLVWH� NDOÕú� V�UHVLQGH� X]DPD��
NRQWUDVW�PDGGHOHUH�ED÷OÕ�DOHMLN�UHDNVL\RQODU�YH��NOLQLN�|QHPL�
ROPD\DQ� NDID� NDUÕúWÕUÕFÕ� UDG\RORMLN� EXOJX� JLEL� LVWHQPH\HQ�

VRQXoODUD� \RO� DoDELOLU� ������� %X� NRQXGD� DFLO� VHUYLVOHUGH�
SXOPRQHU� HPEROLGHQ� �3(�� ú�SKHOHQLOHQ� KDVWDODUGD� LOHUL�
J|U�QW�OHPH�\|QWHPOHULQGHQ�SXOPRQHU�ELOJLVD\DUOÕ�WRPRJUD�
IL� DQMLRJUDIL� �SXOPRQHU� %7$�� NXOODQÕPÕ� |]HOOLNOH� |Q� SODQD�
oÕNPDNWDGÕU���������
$NXW�3(�G�Q\D�JHQHOLQGH�|QHPOL�ELU�PRUELGLWH�YH�PRUWDOLWH�
QHGHQLGLU��������3XOPRQHU�HPEROL�LQVLGDQVÕ�������������ROXS��
EX�RUDQ����\DúÕQ��]HULQGHNL�ELUH\OHUGH�\DNODúÕN������¶H�NDGDU�
\�NVHOPHNWHGLU� ����� 7HGDYL� HGLOPH\HQ� KDVWDODUGD� PRUWDOLWH�
ULVNLQLQ� ������� DUDVÕQGD� ROGX÷X� WDKPLQ� HGLOPHNWHGLU��
<DSÕODQ�SURVSHNWLI�oDOÕúPDODUGD�WHGDYL�HGLOHQ�ROJXODUGD�LON���
D\� LoHULVLQGH�PRUWDOLWH� RUDQÕ������ RODUDN� ELOGLULOPLúWLU� �����
$\UÕFD�SHULQDWDO�DQQH�|O�POHULQGH�3(� LON� VÕUDGD�\HU�DOPDN�
WDGÕU������%LU�GL÷HU�NRUNXWXFX�LVWDWLVWLN�LVH�NOLQLV\HQOHULQ�3(�
YDNDODUÕQÕQ� \DNODúÕN� ���¶VLQL� DWODGÕNODUÕ� YH� KDVWDODUÕQ�
���¶LQGH�SRVWPRUWHP�3(�WDQÕVÕQÕQ�NRQXOGX÷X�úHNOLQGHGLU�����
�����3XOPRQHU�HPEROL�J|÷�V�D÷UÕVÕ��QHIHV�GDUOÕ÷Õ��oDUSÕQWÕ�YH�
DQL� |O�P� YE�� JHQLú� NOLQLN� EHOLUWL� YH� VHPSWRP� \HOSD]HVL� LOH�
JLGHQ�ELU�WDEOR�ROGX÷X�LoLQ�DFLO�VHUYLVH�EDúYXUDQ�KDVWDODU�LoLQ�
VÕNOÕNOD�ú�SKHOHQLOHQ�ELU�|Q�WDQÕGÕU����������
%L]� EX� oDOÕúPDGD� dDQDNNDOH� 2QVHNL]� 0DUW� hQLYHUVLWHVL�
+DVWDQHVL�$FLO�6HUYLVL¶QH�EDúYXUDQ�YH�3(�|Q�WDQÕVÕ�LOH�SXOPR�
QHU�%7$�WHWNLNL�LVWHQHQ�KDVWDODUGD�SXOPRQHU�%7$�WHWNLNLQLQ�
WDQÕ�YHULPOLOL÷LQL�DUDúWÕUPD\Õ�DPDoODGÕN�

/-:-i�^M�Al6<-54-:
dDOÕúPD�� $UDúWÕUPD� <D\ÕQ� (WL÷LQH� YH� +HOVLQNL� 'HNOD��
UDV\RQXQD� X\JXQ� RODUDN� JHUoHNOHúWLULOPLú� ROXS�� � |QFHVLQGH�
dDQDNNDOH� 2QVHNL]� 0DUW� hQLYHUVLWHVL� .OLQLN�$UDúWÕUPDODU�
(WLN� .XUXOX¶QGDQ� RQD\� DOÕQPÕúWÕU� �.DUDU� 1R�� ������������
dDOÕúPD�2FDN� ����� LOH� +D]LUDQ� ����� DUDVÕQGD� DFLO� VHUYLVH�
EDúYXUDQ� YH�3(�|Q� WDQÕVÕ� LOH� SXOPRQHU�%7$� WHWNLNL� LVWHQHQ�
KDVWDODUÕQ� UDG\RORMLN� J|U�QW�OHULQLQ� YH�PHGLNDO� ND\ÕWODUÕQÕQ�
UHWURVSHNWLI�RODUDN�LQFHOHQPHVL�\|QWHPL\OH�\DSÕOGÕ��dDOÕúPD�
LoLQ� KDVWDQH� \|QHWLPLQGHQ� JHUHNOL� L]LQ� DOÕQGÕ�� dDOÕúPD\D�
DOÕQDQ�KDVWDODUÕQ�NOLQLN�ELOJLOHUL�DODQODUÕQGD�������\ÕO�WHFU�E�
H\H�VDKLS�LNL�DFLO�VHUYLV�KHNLPL�WDUDIÕQGDQ�LQFHOHQGL��+DVWD�
ODUD�DLW�SXOPRQHU�%7$�WHWNLNOHUL�KDVWDQHPL]�3$&6�VLVWHPLQG�
HQ��KDVWDODUÕQ�NOLQLN�ELOJLOHUL�YH�|QFHNL�UDSRUODUÕQGDQ�KDEHUVL]�
DODQODUÕQGD� ������ \ÕO� WHFU�EHOL� oDOÕúPDQÕQ� \�U�W�F�V��
UDG\RORJODU�WDUDIÕQGDQ�WHNUDU�GH÷HUOHQGLULOGL�dDOÕúPD\D�GDKLO�
HGLOPH�NULWHUOHUL��DFLO�VHUYLVH�EDúYXUPDN�����\DúÕQGDQ�E�\�N�
ROPDN�� 3(� |Q� WDQÕVÕ\OD� SXOPRQHU� %7$� oHNLOPLú� ROPDN� YH�
UDG\RORMLN�J|U�QW�OHULQ�NDOLWHVL�\HWHUOL�ROPDN�RODUDN�EHOLUOHQ�
GL��$UWHIDNWODU�QHGHQL\OH�J|U�QW��NDOLWHVL�G�ú�N�RODQ�KDVWDODU�
oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ�
+DVWDQHPL]GH� SXOPRQHU� %7$� oHNLPOHUL� 7RVKLED�$TXLOOLRQ�
21(���7RVKLED�0HGLFDO�6\VWHPV��7RN\R��-DSDQ������GHGHNW|U�
����NHVLW��$NWLI�NROLPDV\RQ��685(([SRVXUH��'�$,'5��;<=�
PRG�ODV\RQX��WRPRJUDIL�FLKD]Õ�LOH�\DSÕOPDNWD�ROXS��SXOPR�
QHU�%7$�LoLQ�J|U�QW�OHPH�SDUDPHWUHOHUL�N9������P$��������
URWDV\RQ�]DPDQÕ�����PV��NHVLW�NDOÕQOÕ÷Õ���PP��NHVLW�LQWHUYDOL�
�� PP�� RODUDN� D\DUODQPÕúWÕU�� dDOÕúPD\D� GDKLO� HGLOHQ� W�P�
KDVWDODUÕQ� SXOPRQHU� %7$� oHNLPOHUL� EX� SURWRNROH� J|UH�
\DSÕOPÕúWÕ�� +DVWDODUÕQ� \Dú�� FLQVL\HW�� DFLO� VHUYLVH� ELULQFLO�
EDúYXUX� úLND\HWL�� NURQLN� KDVWDOÕN� ELOJLOHUL�� WDP� NDQ� VD\ÕPÕ��
EL\RNLP\D�DQDOL]L��NDQ�JD]Õ�DQDOL]L��'�'LPHU� WHVW� VRQXoODUÕ�
YH� DFLO� VHUYLVWH� NDOÕú� V�UHOHUL� KDVWDQH� ELOJL� VLVWHPL� �+%6��

�]HULQGHNL� GRV\DODUÕQGDQ� HOGH� HGLOGL�� $FLO� VHUYLVH� ELULQFLO�
EDúYXUX�úLND\HWL��QHIHV�GDUOÕ÷Õ��J|÷�V�D÷UÕVÕ��oDUSÕQWÕ��ED\ÕO�
PD��EDOJDPGD�NDQ�JHOPHVL��|NV�U�N�YH�GL÷HU�QHGHQOHU�RODUDN�
JUXSODQGÕUÕOGÕ�� .URQLN� KDVWDOÕNODU�� GRV\D� ELOJLVL� YH� (�QDEÕ]�
YHULOHUL� �]HULQGHQ� YDU�� \RN� YH\D� EHOLUWLOPHPLú� úHNOLQGH�
VÕQÕIODQGÕUÕOGÕ�� $FLO� VHUYLVWH� NDOÕú� V�UHOHUL�� KDVWDQÕQ� DFLO�
VHUYLVH� EDúYXUX� DQÕQGDQ� VRQODQÕPÕQD� NDGDU� JHoHQ� ]DPDQ�
RODUDN�������GDNLND� ��VDDW������������GDNLND� ���VDDW�RODFDN�
úHNLOGH� VDDW� FLQVLQGHQ� ND\GHGLOGL�� +DVWDODUÕQ� PRUWDOLWH�
GXUXPODUÕ� |O�P� ELOJL� VLVWHPLQGHQ� VRUJXODQDUDN� |÷UHQLOGL��
3XOPRQHU� %7$� WDQÕODUÕ� 3(�� SQ|PRQL�� DWHOHNWD]L�� PDOLJQLWH���
LQWHUVWLV\HO� DNFL÷HU� KDVWDOÕ÷Õ�� KDYD\ROX� KDVWDOÕ÷Õ�� NDUGL\DN�
SDWRORML��VHNHO�GH÷LúLNOLNOHU��SOHYUDO�HII�]\RQ�YH�WRUDNV�GXYDU�
SDWRORMLVL�RODUDN�EHOLUOHQGL�
dDOÕúPD�YHULOHUL�6366����SDNHW�SURJUDPÕ�NXOODQÕODUDN�DQDOL]�
HGLOGL��dDOÕúPDQÕQ�VD\ÕVDO�GH÷LúNHQOHUL�RUWDODPD�YH�VWDQGDUW�
VDSPD�� RUWDQFD� YH� PLQLPXP� PDNVLPXP� GH÷HUOHU� RODUDN��
NDWHJRULN�GH÷LúNHQOHU� LVH� VD\Õ�YH�\�]GH�RODUDN� LIDGH�HGLOGL��
6D\ÕVDO� GH÷LúNHQOHULQ� NDUúÕODúWÕUPDVÕQGD� 0DQQ�:KLWQH\� 8�
WHVWL�NDWHJRULN�GH÷LúNHQOHULQ�NDUúÕODúWÕUPDVÕQGD�.L�.DUH�WHVWL�
NXOODQÕOGÕ��øVWDWLVWLNVHO�YHULOHULQ�\RUXPXQGD�S������LVWDWLVWLN�
VHO�DQODPOÕ�RODUDN�NDEXO�HGLOGL�
$UDúWÕUPDGD� NDUúÕODúWÕUPD� DQDOL]OHUL� \DSÕODFDN� EL\RNLP\D�
GH÷HUOHUL�|Oo�POHULQGH�HNVLN�YHUL�ROXS�ROPDGÕ÷ÕQÕQ�LQFHOHPH�
VL� \DSÕOGÕ�� � 2Q� KDVWDQÕQ� ³.ORU� YH� /DNWDW´� YHULVLQGH� HNVLN�
EXOXQGX��'L÷HU�YHULOHUL�HNVLNVL]GL��%X�KDVWDODUÕQ�GL÷HU�GH÷HU�
OHULQLQ� |Oo�P�� WDP� ROGX÷X� LoLQ� KDVWDODU� YHUL� GRV\DVÕQGDQ�
oÕNDUÕOPDGÕ��³.ORU�YH�/DNWDW´�GH÷HUOHUL�����ELUH\LQ�DULWPHWLN�
RUWDODPDVÕ�LOH�WDPDPODQGÕ�
0DQQ�:KLWQH\�8�WHVWL�LOH�\DSÕODQ�GH÷HUOHQGLUPHGH�LVWDWLVWLN�
VHO�RODUDN�DQODPOÕ�EXOXQDQ�WURPERVLW��NORU�YH�ODNWDW�GH÷HUOHUL�
VWDQGDUW� VDSPDODUÕQGDNL� JHQLúOLN� QHGHQL\OH�� G�ú�N�� RUWD� YH�
\�NVHN� GH÷HUOHU� RODUDN� VÕQÕIODQGÕUÕODUDN� .L�.DUH� WHVWL� LOH�
\HQLGHQ�GH÷HUOHQGLULOGL�
7URPERVLW� YH� NORU� GH÷HUOHUL� DULWPHWLN� RUWDODPD� YH� VWDQGDUW�
VDSPD�LOLúNLOHULQGHQ�\DUDUODQÕODUDN�JUXSODUD�E|O�QG���$ULWPH�
WLN�RUWDODPDQÕQ�ELU�VWDQGDUW�VDSPD�DOWÕ�GH÷HU�HOGH�HGLOGL��%X�
GH÷HULQ�DOWÕ�G�ú�N�G�]H\GH�JUXS�RODUDN�EHOLUOHQGL��$ULWPHWLN�
RUWDODPDQÕQ� ELU� VWDQGDUW� VDSPD� �VW�� GH÷HU� HOGH� HGLOGL�� %X�
GH÷HULQ� �]HUL� \�NVHN�G�]H\GH�JUXS�RODUDN� NDEXO� HGLOGL�� øNL�
GH÷HU�DUDVÕQGD�NDODQ�DUDOÕN�LVH�RUWD�G�]H\GH�NDEXO�HGLOGL�
$QFDN�ODNWDW�GH÷HUOHULQGH�RUWDODPD������LNHQ�VWDQGDUW�VDSPD�
����� RODUDN� EHOLUOHQGL�� $ULWPHWLN� RUWDODPD� LOH� VWDQGDUW�
VDSPDQÕQ�ELUELULQH�oRN�\DNÕQ�GH÷HUOHU�ROPDVÕ�QHGHQL�LOH�ODNWDW�
LNL� JUXED� E|O�QG���$ULWPHWLN� RUWDODPDQÕQ� DOWÕ� G�ú�N� G�]H\�
ODNWDW�JUXEX��DULWPHWLN�RUWDODPDQÕQ��]HUL�\�NVHN�G�]H\�ODNWDW�
JUXEX�RODUDN�EHOLUOHQGL�
%X� JUXSODPDODUGDQ� VRQUD� 3(� WHVSLW� HGLOHQ� �*UXS���� YH� 3(�
WHVSLW�HGLOPH\HQ��*UXS����JUXSODU�LOH�WURPERVLW��NORU�YH�ODNWDW�
JUXSODUÕ� DUDVÕQGD�.L�.DUH� WHVWL� LOH� IDUNOÕOÕNODU� DQDOL]� HGLOGL��
%HNOHQHQ� IUHNDQV� G�ú�NO�÷�QGH� )LVKHU¶LQ� ([DFW� GH÷HUL� LOH�
DQODPOÕOÕN�G�]H\L�EHOLUOHQGL�

*=4/=4):
%X�oDOÕúPDGD�2FDN������LOH�+D]LUDQ������WDULKOHUL�DUDVÕQGD�
DFLO� VHUYLVH� EDúYXUDQ� YH� 3(� |Q� WDQÕVÕ� LOH� SXOPRQHU� %7$�
oHNLOHQ� WRSODP�����KDVWD� WHVSLW� HGLOGL��+DVWDODUÕQ���¶L� DUWH��
IDNWODU� QHGHQL\OH� SXOPRQHU� %7$� J|U�QW�� NDOLWHVL� \HWHUVL]�
ROGX÷X� LoLQ� oDOÕúPD� GÕúÕQGD� EÕUDNÕOGÕODU�� *HUL\H� NDODQ� ����
KDVWD\D� DLW� YHULOHU� DQDOL]� HGLOGL��+DVWDODUÕQ� ��¶X� �������3(�
SR]LWLI��*UXS��������¶�����������3(�QHJDWLI��*UXS����RODUDN�
VDSWDQGÕ��$\UÕFD� 3(� WHVSLW� HGLOPH\HQ� �*UXS���� KDVWDODUGDQ�
LNLVLQGH� ������� KHUKDQJL� ELU� SDWRORML� L]OHQPHGL� YH� QRUPDO�
RODUDN� UDSRUODQGÕ��7HVSLW� HGLOHQ� GL÷HU� SDWRORMLOHU�7DEOR� ,¶GH�
J|VWHULOGL�

Tablo  I:  3XOPRQHU�%7$�7DQÕODUÕ�

+DVWDODUÕQ�\Dú��FLQVL\HW�GD÷ÕOÕPÕ��DFLO�VHUYLVWH�NDOÕú�V�UHOHUL�YH�
HúOLN� HGHQ� NURQLN� KDVWDOÕ÷ÕQÕQ� ROXS� ROPDPDVÕ� DoÕVÕQGDQ�
JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�DQODPOÕ�RODUDN�IDUNOÕOÕN�L]OHQPH�
GL��S!�������7DEOR�,,���
+DVWDODUGDQ� ���¶LQLQ� QHIHV� GDUOÕ÷Õ� �HQ� VÕN��� ��¶XQXQ� J|÷�V�
D÷UÕVÕ����¶�Q�Q�VHQNRS��VHNL]LQLQ�|NV�U�N��DOWÕVÕQÕQ�oDUSÕQWÕ��
EHúLQLQ�KHPRSWL]L�YH���¶VÕQÕQ�GL÷HU�úLND\HWOHU�LOH�DFLO�VHUYLVH�
EDúYXUGXNODUÕ�J|U�OG���7DEOR�,,��

Tablo II: 3(�GXUXPXQD�J|UH�GHPRJUDILN�YH�ODERUDWXDU�EXOJXODUÕ�

+DVWDODUÕQ� KLoELULQGH� NXOODQÕODQ� NRQWUDVW� PDGGH\H� ED÷OÕ�
KHUKDQJL�ELU�\DQ�HWNL�EHOLUWLOPHPLúWL�
dDOÕúPD� NDSVDPÕQGDNL� W�P� KDVWDODUD� DLW� WDP� NDQ� VD\ÕPÕ��
EL\RNLP\D� DQDOL]L�� NDQ� JD]Õ� DQDOL]L� YH� '�'LPHU� WHVWL�
VRQXoODUÕQD�GRV\D�VLVWHPLQGHQ�XODúÕODELOGL��
3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� WURPERVLW� VD\ÕVÕ� 3(�
WHVSLW� HGLOPH\HQ� �*UXS���� KDVWDODUD� J|UH� GDKD� \�NVHN�
�VÕUDVÕ\OD������������������������������K�FUH�PO��ROPDNOD�
ELUOLNWH��G�ú�N��RUWD�\D�GD�\�NVHN�G�]H\GH�WURPERVLW�JUXSODUÕ�
LOH�3(�WHVSLW�HGLOHQ��*UXS����YH�3(�WHVSLW�HGLOPH\HQ��*UXS����
JUXSODUÕ� DUDVÕQGD� LVWDWLVWLNVHO� DQODPOÕ� IDUNOÕOÕN� EXOXQPDGÕ�
�S!�������7DEOR�,,,��

Tablo III:�3(�LOH�7URPERVLW�NDUúÕODúWÕUPDVÕ��NL�NDUH�DQDOL]L��

3(� WHVSLW� HGLOHQ� �*UXS����KDVWDODUGD� ODNWDW�GH÷HUL�3(� WHVSLW�
HGLOPH\HQ� �*UXS���� KDVWDODUD� J|UH� GDKD� \�NVHN� �VÕUDVÕ\OD�
���������������������PJ�G/��ROPDNOD�ELUOLNWH��G�ú�N�\D�GD�
\�NVHN�G�]H\GH�ODNWDW�JUXSODUÕ�LOH�3(�WHVSLW�HGLOHQ��*UXS����
YH�3(�WHVSLW�HGLOPH\HQ��*UXS����JUXSODUÕ�DUDVÕQGD�LVWDWLVWLN�
VHO�DQODPOÕ�IDUNOÕOÕN�EXOXQPDGÕ��S!�������7DEOR�,9��

Tablo IV: 3(�LOH�/DNWDW�NDUúÕODúWÕUPDVÕ��NL�NDUH�DQDOL]L��

3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� NORU� GH÷HUL� 3(� WHVSLW�
HGLOPH\HQ� �*UXS���� KDVWDODUD� J|UH� GDKD� G�ú�N� �VÕUDVÕ\OD�
�����������������������PPRO�/��EXOXQGX��'�ú�N��RUWD�\D�GD�
\�NVHN�G�]H\GH�NORU�JUXSODUÕ�LOH�3(�WHVSLW�HGLOHQ��*UXS����YH�
3(� WHVSLW� HGLOPH\HQ� �*UXS���� JUXSODUÕ� DUDVÕQGD� LVWDWLVWLNVHO�
DQODPOÕ�RODUDN�IDUNOÕOÕN�HOGH�HGLOGL��S��������3(�WHVSLW�HGLOHQ�
�*UXS����KDVWDODUGD�\�NVHN�G�]H\GH�NORU�VDSWDQPDGÕ��$\UÕFD�
G�ú�N�G�]H\GH�NORU�3(�WHVSLW�HGLOHQ��*UXS����KDVWDODUGD�3(�
WHVSLW� HGLOPH\HQ� �*UXS���� JUXED� J|UH� GDKD� ID]OD� KDVWDGD�
L]OHQGL��7DEOR�9��

Tablo V: 3(�LOH�.ORU�NDUúÕODúWÕUPDVÕ��NL�NDUH�DQDOL]L��

'�'LPHU�GH÷HUOHUL�W�P�KDVWDODUGD�QRUPDOLQ��VW�QGH�ROPDNOD�
EHUDEHU�� JUXS��¶GH� JUXS��¶\H� J|UH� GDKD� \�NVHN� EXOXQGX�
�*UXS��¶GH��������������J�/��JUXS��¶GH��������������J�/�1��
������J�/���$QFDN�EXOJX� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GH÷LOGL�
�S!��������7DEOR�,,���
+DVWDODUÕQ� SXOPRQHU� %7$¶GD� DOGÕNODUÕ� WDQÕ� LOH� PRUWDOLWH�
DUDVÕQGDNL� LOLúNL� LQFHOHQGL÷LQGH� 3(� WHVSLW� HGLOHQ� �*UXS����
KDVWDODUGDQ�GRNX]XQXQ���������LON�ELU�D\�LoHULVLQGH��LNLVLQLQ�
�������� LON� ELU� D\GDQ� VRQUD� |OG�÷��� 3(� WHVSLW� HGLOPH\HQ�
�*UXS�����KDVWDODUGDQ���¶XQXQ���������LON��ELU�D\�LoHULVLQGH��
��¶�Q�Q���������LON�ELU�D\GDQ�VRQUD�|OG�÷��J|U�OG���øON��ELU�

D\� LoHULVLQGHNL�PRUWDOLWH�RUDQÕQÕQ�3(� WHVSLW�HGLOHQ� �*UXS����
KDVWDODUGD� 3(� WHVSLW� HGLOPH\HQ� �*UXS���� KDVWDODUD� J|UH�
LVWDWLVWLNVHO� DQODPOÕ� RODUDN� GDKD� \�NVHN� EXOXQGX� �S��������
'L÷HU�SXOPRQHU�%7$�WDQÕODUÕ�YH�PRUWDOLWH�RUDQODUÕ�DUDVÕQGDNL�
LOLúNL�7DEOR�9,¶GD�EHOLUWLOPLúWLU�

Tablo VI:�+DVWDODUÕQ�3XOPRQHU�%7$¶GH�DOGÕNODUÕ�WDQÕ�LOH�0RUWDOLWH�
������������������DUDVÕQGDNL�LOLúNL�

(úOLN� HGHQ� NURQLN� KDVWDOÕN� LOH� PRUWDOLWH� DUDVÕQGDNL� LOLúNL�
LQFHOHQGL÷LQGH� NURQLN� KDVWDOÕ÷Õ� RODQ� YH� 3(� WHVSLW� HGLOHQ�
�*UXS����KDVWDODUGDQ�\HGLVLQLQ���������LON�ELU�D\�LoHULVLQGH��
LNLVLQLQ���������LON��ELU�D\GDQ�VRQUD�|OG�÷���NURQLN�KDVWDOÕ÷Õ�
RODQ�YH�3(� WHVSLW� HGLOPH\HQ� �*UXS���� �KDVWDODUGDQ���¶VLQLQ�
�������� LON� � ELU� D\� LoHULVLQGH�� ��¶Q�Q� ����������� LON� � ELU�
D\GDQ� VRQUD� |OG�÷�� J|U�OG��� (úOLN� HGHQ� NURQLN� KDVWDOÕN�
YDUOÕ÷Õ�GXUXPXQGD�LON��ELU�D\�LoHULVLQGHNL�PRUWDOLWH�RUDQÕQÕQ�
3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� 3(� WHVSLW� HGLOPH\HQ�
�*UXS���� KDVWDODUD� J|UH� LVWDWLVWLNVHO� DQODPOÕ� RODUDN� GDKD�
\�NVHN�EXOXQGX��S��������7DEOR�9,,��

Tablo VII:�.URQLN�+DVWDOÕN�LOLúNLVLQH�J|UH�SXOPRQHU�HPEROLGHNL�
�������������������PRUWDOLWH�RUDQODUÕ�

+DVWDODUÕQ� +%6¶GH� ND\ÕWOÕ� GRV\DODUÕQGD� :HOOV� VNRUX� SDUD��
PHWUHOHULQGHQ� EDúYXUX� DQÕQGD� NDOS� DWÕP� VD\ÕVÕ�� GHULQ� YHQ�
WURPER]X�|\N�V���VRQ��ELU�D\�LoHULVLQGH�JHoLULOPLú�RSHUDV\RQ�
YH\D� LPPRELOL]DV\RQ� |\N�V�� YH� VRQ� � DOWÕ� D\� LoHULVLQGH�
DOÕQPÕú�NHPRWHUDSL�|\N�V�QH�DLW�YHUL�EXOXQDPDGÕ�

<):<1̪5)
$FLO� VHUYLVOHUGH� UDG\RORMLN� WHWNLN� NXOODQPD� RUDQÕ� KDVWD�
VD\ÕVÕ\OD� RUDQWÕVÕ]� RODUDN� KHU� JHoHQ� J�Q� DUWPDNWDGÕU� ������
$PHULND� %LUOHúLN� 'HYOHWOHULQGH� 8OXVDO� +DVWDQH� $\DNWDQ�
7ÕEEL� %DNÕP� $UDúWÕUPDVÕ� �1DWLRQDO� +RVSLWDO� $PEXODWRU\�
0HGLFDO� &DUH� 6XUYH\�� YHULOHULQH� J|UH� ������ ����� \ÕOODUÕ�
DUDVÕQGD� ELOJLVD\DUOÕ� WRPRJUDIL� �%7�� YH�PDQ\HWLN� UH]RQDQV�
J|U�QW�OHPH��05*��RUDQÕ��o�NDW��XOWUDVRQRJUDIL��86��RUDQÕ�
LNL�NDW�DUWPÕúWÕU������

/LWHUDW�UGH��DFLO�VHUYLVOHU�EDúWD�WUDYPD�ROPDN��]HUH��DWUDYPD�
WLN� EDú� D÷UÕVÕ�� NDUÕQ� D÷UÕVÕ�� � UHQDO� NROLN�� DNXW� SDQNUHDWLW� YH�
WRUDNV� SDWRORMLOHUL� JLEL� ELU� oRN� QHGHQOH� LOHUL� J|U�QW�OHPH�
PHWRWODUÕQÕ� ROPDVÕ� JHUHNHQGHQ� oRN� NXOODQGÕNODUÕQÕ� J|VWHUHQ�
ELU�oRN�oDOÕúPD�ELOGLULOPLúWLU����������

%X� NRQXGD� DFLO� VHUYLVOHUGH� 3(¶GHQ� ú�SKHOHQLOHQ� KDVWDODUGD�
SXOPRQHU�%7$�NXOODQÕPÕ�|]HOOLNOH�|Q�SODQD�oÕNPDNWDGÕU��������
/HH� YH� DUNDGDúODUÕ�� DFLO� VHUYLVOHULQGH� WRPRJUDIL� WHWNLN�
NXOODQÕP� VÕNOÕ÷ÕQÕ� LQFHOHGLNOHUL� ELU� oDOÕúPDGD�� DFLO� VHUYLV�
GRNWRUODUÕQÕQ� JHoPLúH� QD]DUDQ� GDKD� oRN� WRPRJUDIL� WHWNLNL�
NXOODQGÕNODUÕQÕ��EXQODU�LoHULVLQGH�SXOPRQHU�%7$�WHWNLNLQLQ�HQ�
VÕN�NXOODQÕODQ�WHWNLN�ROGX÷XQX�YH�����������\ÕOODUÕ�DUDVÕQGD�
NXOODQÕPÕQÕQ� \DNODúÕN� EHú� NDW� DUWWÕ÷ÕQÕ� ELOGLUPLúOHUGLU� ������
*|U�QW�OHPH�WHNQRORMLOHULQGHNL�JHOLúPHOHU�VD\HVLQGH�DNXW�3(�
WDQÕVÕ�GDKD�KÕ]OÕ���GDKD�YHULPOL�YH�GDKD�GR÷UX�NRQDELOPHNWH�
GLU�� ���������� WDULKOHUL� DUDVÕQGD� \DSÕOPÕú� � ELUoRN� oDOÕúPD�
LQFHOHQGL÷LQGH�� SXOPRQHU� %7$� WHWNLNLQLQ� NOLQLN� GH÷HULQLQ��
HúGH÷HUL� RODQ� VWDQGDUW� WDQÕ� WHVWL� NRQYDQVL\RQHO� SXOPRQHU�
DQMLRJUDIL\OH�EHQ]HU�ROGX÷X�J|VWHULOPLúWLU���������

3XOPRQHU� HPEROL� WDQÕVÕ�� KDVWDODU� DFLO� VHUYLVH� QHIHV� GDUOÕ÷Õ��
J|÷�V�D÷UÕVÕ�YE��VSHVLILN�ROPD\DQ���úLND\HWOHUOH�EDúYXUGXNODUÕ�
LoLQ�]RUGXU��������+HU�QH�NDGDU�NOLQLN�GH÷HUOHQGLUPH�YH�ODERU�
DWXYDU�EXOJXODUÕ�LOH�EHOOL�ELU�JUXS�KDVWDGD�3(�WDQÕVÕ�EDúDUÕOÕ�ELU�
úHNLOGH�HNDUWH�HGLOHELOVH�GH��EX�NRQXGD�SXOPRQHU�%7$�KDOD�
DOWÕQ�VWDQGDUW�ROPD\D�GHYDP�HWPHNWHGLU���������

%L]LP�oDOÕúPDPÕ]GD�GD�KHU�LNL�JUXSWD�KDVWDODUÕQ�DFLO�VHUYLVH�
HQ�VÕN�QHIHV�GDUOÕ÷Õ��LNLQFL�VÕNOÕNOD�J|÷�V�D÷UÕVÕ�JLEL�VSHVLILN�
ROPD\DQ�úLND\HWOHU�LOH�EDúYXUGXNODUÕ�J|U�OG��
3XOPRQHU�HPEROL�WHúKLVLQGH�YH�ULVN�VWUDWHMLVL�EHOLUOHPHGH��LON�
YH�HQ�|QHPOL�DúDPD�KDVWDQÕQ�NOLQLN�RODUDN�GH÷HUOHQGLULOPH�
VLGLU��+DVWDQÕQ�NOLQLN�SUH]HQWDV\RQX��HPEROLQLQ�E�\�NO�÷��YH�
\D\JÕQOÕ÷Õ�� NURQLN� ROXS� ROPDPDVÕ� YH� HúOLN� HGHQ� EDúND�
KDVWDOÕNODUÕQÕQ� ROPDVÕQGDQ� HWNLOHQLU� ������ 3XOPRQHU� HPER�
OLGHQ� ú�SKHOHQLOPHVL� GXUXPXQGD�� KDVWD\D� JHUHNVL]� WHWNLN�
X\JXODPDVÕQÕQ� |Q�QH� JHoPHN� YH� KDQJL� KDVWDQÕQ� SXOPRQHU�
%7$¶GHQ�HQ�ID]OD�ID\GD�J|UHFH÷LQL�EHOLUOHPHN�LoLQ�|QFHOLNOH�
�.OLQLN� NDUDU� NXUDOODUÕ� �...��&OLQLFDO� GHFLVLRQ� UXOHV�
±�&'5���X\JXODQPDOÕGÕU�������%X�NRQXGD�RQD\ODQPÕú�ELU�oRN�
VNRU� VLVWHPL� EXOXQPDNWD� ROXS�� EXQODUGDQ�:HOOV�� EDVLWOHúWLU�
LOPLú�:HOOV��PRGLIL\H�:HOOV��'��GLPHUOH�ELUOHúWLULOPLú�:HOOV�
VNRUX���PRGLIL\H�*HQRYD�6NRUX��YH\D�3(�GÕúODPD�NULWHUL��3(�
UXOH�RXW�FULWHULD��3(5&��|QHULOHQ�VLVWHPOHUGLU����������.OLQLN�
NDUDU� NXUDOODUÕ� LOH� GH÷HUOHQGLUPH� VRQUDVÕ� úLGGHWOH� 3(¶GHQ�
ú�SKHOHQLOHQ�KDVWDODUGD�YDNLW�ND\EHGLOPHGHQ�SXOPRQHU�%7$�
WHWNLNL� X\JXODQPDOÕGÕU�� 3XOPRQHU� HPEROL� LKWLPDOLQLQ� GDKD�

G�ú�N�ROGX÷X�\DQL�:HOOV�VNRUX�G|UG�Q�DOWÕQGD�RODQ�KDVWDODUGD�
LON� RODUDN� '�GLPHU� G�]H\L� |Oo�OPHOLGLU�� 6RQXo� QRUPDO�
VÕQÕUODUGD�LVH�SXOPRQHU�%7$�oHNLOPHVLQH�JHUHN�\RNWXU��DQFDN�
'�GLPHU� WHVWL� SR]LWLI� RODQ� KDVWDODUD� SXOPRQHU� %7$�
oHNLOPHOLGLU�������������������

+HU� ELU� SXOPRQHU� %7$� oHNLPL� LOH� Y�FXGXQ� UDG\DV\RQD�
GX\DUOÕ� NHVLPOHUL� \DNODúÕN� � ��� P6Y�� PHPHQLQ� JODQG�OHU�
GRNXVX�LVH�\DNODúÕN����P6Y�L\RQL]DQ�UDG\DV\RQD�PDUX]�NDOÕU�
��������*�Q�P�]�ULVN�PRGHOOHULQH�J|UH����\DúÕQGD�SXOPRQHU�
%7$� WHWNLNL� \DSÕODQ� NDGÕQ� KDVWDGD� UDG\DV\RQD� ED÷OÕ�PHPH�
NDQVHUL�JHOLúPHVL�ULVNL�������RODUDN�EHOLUOHQLUNHQ�����\DúÕQ�
GDNL�NDGÕQ�KDVWDGD�EX�ULVN� LNL�NDWÕ�GDKD�ID]OD�RODUDN�EXOXQ�
PXúWXU�������&RVWDQWLQR�YH�DUNDGDúODUÕ��L\RQL]DQ�UDG\DV\RQXQ�
EL\RORMLN�HWNLOHUL��]HULQH�\DSWÕNODUÕ�oDOÕúPDODUÕQGD�����P*\�
UDG\DV\RQD�PDUX]� NDODQ� ELUH\OHUGH� UDG\DV\RQD� ED÷OÕ� \ÕOOÕN�
��������� RUDQÕQGD� \HQL� NDQVHU� YDNDVÕQÕQ� JHOLúWL÷LQL�
ELOGLUPLúOHUGLU���������

øOHUL� J|U�QW�OHPH� |QFHVL� ...¶QÕQ� WDP� RODUDN� X\JXODQPD�
PDVÕ�SXOPRQHU�%7$� WHWNLNLQLQ�KHP�JHUHNVL]� ID]OD�NXOODQÕO�
PDVÕQD�KHP�GH�WDQÕVDO�YHULPOLOL÷LQLQ�D]DOPDVÕQD�\RO�DoPDN�
WDGÕU�� %X� GXUXP� D\UÕFD� VD÷OÕN� KDUFDPDODUÕQÕQ� DUWPDVÕ� YH�
KDVWDODUÕQ�JHUHNVL]�UDG\DV\RQD�PDUX]�NDOPDVÕ�YH\D�SXOPRQHU�
%7$� WHWNLNLQGH� NXOODQÕODQ� NRQWUDVW� PDGGHOHULQ� \DQ� HWNLOHUL�
JLEL�LVWHQPH\HQ�PHGLNDO�VRQXoODUD�GD�QHGHQ�ROPDNWDGÕU�������
6WRMDQRYVND� YH� DUNDGDúODUÕ� \DSWÕNODUÕ� oDOÕúPDGD� 3(5&� YH�
0RGLIL\H�:HOOV�VNRUX�NXOODQDUDN�SXOPRQHU�%7$�NXOODQÕPÕQ�
GD� VÕUDVÕ\OD� ������ YH� ���� RUDQODUÕQGD� D]DOPD� VD÷ODQDEL�
OHFH÷LQL�� D\UÕFD� SR]LWLI� 3(� WDQÕ� YHULPOLOL÷LQL� OLWHUDW�UOH�
X\XPOX�RODUDN��������YH�������VÕUDVÕ\OD�����YH�����RODUDN�
ELOGLUPLúOHUGLU��������������

dDOÕúPD� G|QHPLQGH� SXOPRQHU� %7$� WHWNLNLQLQ� SR]LWLI� WDQÕ�
YHULPOLOL÷LQL�������RODUDN�WHVSLW�HWWLN��%X�RUDQ�G�ú�N�ROPDNOD�
ELUOLNWH� OLWHUDW�UGHNL� ELUoRN� oDOÕúPD� LOH� EHQ]HUGL�� 3(� WHVSLW�
HGLOHQ��*UXS����YH�3(�WHVSLW�HGLOPH\HQ��*UXS����W�P�ROJXODU�
GD�'�'LPHU�WHVWL�QRUPDOLQ��VW�QGH�EXOXQPXú�ROPDVÕ�WHWNLNLQ�
SR]LWLI� WDQÕ� YHULPOLOL÷LQLQ� G�ú�N� ROPDVÕQD� UD÷PHQ� EX� GHQOL�
oRN�NXOODQÕPÕQÕ�KDNOÕ�J|VWHUPHNWHGLU��$QFDN�QRUPDO�UDSRUOD�
QDQ� LNL� KDVWDGD� '�'LPHU� \�NVHNOL÷L� KDULFLQGH� KDQJL�
JHUHNoH\OH�SXOPRQHU�%7$�LVWHQGL÷L�YH�WHWNLN�LVWHPLQL�\DSDQ�
KHNLPLQ�PHVOHNL�GHQH\LPLQLQ�EX�NRQXGD�HWNLOL�ROXS�ROPDGÕ÷Õ�
NRQXVX�DoÕNOÕ÷D�NDYXúWXUXODPDGÕ�
/XFLDQR� YH� DUNDGDúODUÕ� LOH� 5DMD� YH� DUNDGDúODUÕ� \DSWÕNODUÕ�
oDOÕúPDODUGD� ...¶QÕ� WHWNLN� LVWHPH� VLVWHPLQH� HQWHJUH�
HWWLNOHULQGH�� DFLO� VHUYLVWH� SXOPRQHU� %7$� WHWNLN� RUDQÕQÕQ�
D]DOGÕ÷ÕQÕ� ������ KDVWD� EDúÕQD� VÕUDVÕ\OD� ����¶WDQ� ����¶H���
����
WHQ� ����
H� NDGDU�� YH� SR]LWLI� 3(� WDQÕ� YHULPOLOL÷LQLQ� GH�
EHOLUJLQ� DUWWÕ÷ÕQÕ� �VÕUDVÕ\OD� ����
GHQ� �����
\D�� ����¶GHQ�
����¶H�NDGDU��ELOGLUPLúOHUGLU�����������'XQQH�YH�DUNDGDúODUÕ�
LVH� EHQ]HU� ELU� oDOÕúPD\Õ� KDVWDQHGH� \DWDQ� KDVWDODU� �]HULQGH�
\DSPÕúODU� YH� ...¶QÕQ� WHWNLN� LVWHPH� VLVWHPLQH� HQWHJUH�
HGLOGL÷LQGH�\DWDQ�KDVWDODUGD�GD�SXOPRQHU�%7$�WHWNLN�RUDQÕQÕQ�
D]DOGÕ÷ÕQÕ� ������ KDVWD� EDúÕQD� ����¶GHQ� ����¶\D� NDGDU�� YH�
SR]LWLI�3(�WDQÕ�YHULPOLOL÷LQLQ�GH�EHOLUJLQ�DUWWÕ÷ÕQÕ��������¶WHQ�
�����¶H�NDGDU���ELOGLUPLúOHUGLU�������
3XOPRQHU�%7$�oHNLPLQH�NDUDU�YHULOPHVL�LoLQ�PHYFXWWD�ELUoRN�

���

GH÷HUOHQGLUPH� VLVWHPOHUL� WDQÕPODQPÕú� ROPDVÕQD� UD÷PHQ�
\DSÕODQ� ED]Õ� oDOÕúPDODUGD� ...¶QÕQ� WDP� RODUDN� X\JXODQ�
PDGÕ÷Õ�GROD\ÕVÕ\OD�'�GLPHU�WHVWL�YH�SXOPRQHU�%7$�oHNLPOHUL�
QLQ� DúÕUÕ� NXOODQÕOGÕ÷Õ� J|VWHULOPLúWLU� ����� &ULFKORZ� YH�
DUNDGDúODUÕ�\DSWÕNODUÕ�oDOÕúPDGD�DFLO�VHUYLV�oDOÕúDQODUÕQÕQ�3(�
|Q�WDQÕVÕQGD�NHQGL�NOLQLN�GH÷HUOHQGLUPHOHULQLQ�...¶ÕQD�HúLW�
YH� KDWWD� GDKD� �VW�Q� ROGX÷XQX� G�ú�QG�NOHULQL�� EX� QHGHQOH�
...¶QÕ�NXOODQPDGÕNODUÕQÕ�EHOLUWPLúOHUGLU�������

&RVWDQWLQR� YH� DUNDGDúODUÕ�� \DSWÕNODUÕ� oDOÕúPDGD� DFLO� VHUYLV�
KHNLPOHULQLQ�:HOOV�VNRUXQX�\HWHULQFH�NXOODQPDGÕNODUÕQÕ��3(�
|Q� WDQÕVÕQD� VXEMHNWLI� RODUDN� NDUDU� YHUGLNOHULQL� YH� SXOPRQHU�
%7$�WHWNLN�YHULPOLOL÷LQL�����RODUDN�WHVSLW�HWPLúOHUGLU��+HU�QH�
NDGDU�OLWHUDW�UGH�SXOPRQHU�%7$�WHWNLN�YHULPOLOL÷L�LoLQ�NHVLQ�
RODUDN�WHVSLW�HGLOPLú�ELU�RUDQ�ELOGLULOPHPLúVH�GH�����RUDQÕQ�
GD�WDQÕ�YHULPOLOL÷LQL��DúÕUÕ�NXOODQÕP�RODUDN�NDEXO�HWPLúOHUGLU�
������

'UHVFHU� YH� DUNDGDúODUÕ� GD� ...¶QÕ� WHWNLN� LVWHPH� VLVWHPLQH�
HQWHJUH� HWWLNOHULQGH�3(� WHVSLWLQGH� SXOPRQHU�%7$� WHWNLNLQLQ�
WDQÕ�YHULPOLOL÷LQLQ�\�NVHN�EXOPXúODUGÕU��$QFDN�X\JXODPDQÕQ�
WHWNLN� V�UHVLQL� X]DWPDVÕ� YH� SUDWLN� ROPDPDVÕ� QHGHQL\OH� DFLO�
VHUYLV� KHNLPOHUL� WDUDIÕQGDQ� X\JXODQDELOLU� RODUDN� NDEXO�
J|UPHGL÷LQL�� GROD\ÕVÕ\OD�...¶QÕ� WHWNLN� LVWHPH� VLVWHPLQGHQ�
oÕNDUÕOGÕ÷ÕQÕ�ELOGLUPLúOHUGLU��������
%L]LP� oDOÕúPDPÕ]GD� GD� KDVWDODUÕQ� KDVWDQH� ELOJL� VLVWHPL�
�]HULQGHNL�GRV\DODUÕQGDQ�...¶QD��:HOOV�VNRUX��DLW�YHULOHUL�
WDP�RODUDN� HOGH� HGLOHPHPLúWL��%X�GXUXPGD�KDVWDQHPL]� DFLO�
VHUYLV�KHNLPOHULQLQ�3(�|Q�WDQÕVÕQD�NHQGL�NOLQLN�WHFU�EHOHULQH�
J|UH�VXEMHNWLI�RODUDN�NDUDU�YHUGLNOHUL�VRQXFX�oÕNDELOLU��$QFDN�
V|]� NRQXVX� GXUXPXQ� KDVWDQHPL]� DFLO� VHUYLV� KHNLPOHULQLQ�
...� X\JXODPDVÕQÕ� SUDWLN� EXOPDPDODUÕQD� YH� NHQGL� NOLQLN�
WHFU�EHOHULQH��GDKD�oRN�J�YHQPHOHULQH�ED÷OÕ�RODELOHFH÷L�JLEL��
...� X\JXODGÕNODUÕ� KDOGH� YHULOHUL� WDP� RODUDN� G|N�PDQWH�
HWPHPHOHULQH�GH�ED÷OÕ�RODELOHFH÷LQL�G�ú�QG�N��

%DWWDO�YH�DUNDGDúODUÕ��\DSWÕNODUÕ�ELU�oDOÕúPDGD��SXOPRQHU�%7$�
WHWNLNLQLQ�WDQÕ�YHULPOL÷LQL�������RODUDN�WHVSLW�HWPLúOHU��$QFDN�
HPEROL�VDSWDQPD\DQ�KDVWDODUÕQ������¶LQGH�NOLQL÷L�DoÕNOD\DQ�
DNFL÷HU� LQILOWUDV\RQX�NRQVROLGDV\RQ�� DWDOHNWD]L� YH� SOHYUDO�
HII�]\RQ�YE�� EDúND� EXOJXODU� WHVSLW� HWPLúOHU�� 3XOPRQHU�%7$�
WHWNLNLQLQ�SXOPRQHU�YDVN�OHU�LQFHOHPH�\DQÕQGD��SDUDQNLPDO��
PHGLDVWLQDO�� NDUGL\DN�� SOHYUDO� \DSÕODU�� WRUDNV� GXYDUÕ� YH� �VW�
EDWÕQ� RUJDQODUÕQÕQ� ELU� E�W�Q� RODUDN� GH÷HUOHQGLULOPHVLQH�
RODQDN�VD÷ODGÕ÷Õ�LoLQ�NRQYDQVL\RQHO�DQMLRJUDIL�YH\D�YHQWLODV�
\RQ�SHUI�]\RQ� �9�3�� VLQWLJUDILVL� JLEL� GL÷HU� J|U�QW�OHPH�
\|QWHPOHULQH� J|UH� GDKD� DYDQWDMOÕ� ROGX÷XQX� EHOLUWPLúOHUGLU�
������%L]LP�oDOÕúPDPÕ]GD�GD�SXOPRQHU�%7$� WHWNLNLQLQ� WDQÕ�
YHULPOLOL÷L� OLWHUDW�UOH�X\XPOX�RODUDN�G�ú�N��������EXOXQGX��
$QFDN� EL]� GH� %DWWDO� YH� DUNDGDúODUÕ� JLEL� KDVWDODUÕQ� E�\�N�
NÕVPÕQGD� EDúWD� DNFL÷HU� LQILOWUDV\RQX�NRQVROLGDV\RQ�� DWDOHN�
WD]L�YH�SOHYUDO�HII�]\RQ�YE��ROPDN��]HUH�NOLQL÷L�DoÕNOD\DFDN�
EDúND�SDWRORMLOHU�WHVSLW�HWWLN��

3XOPRQHU� HPEROL� KD\DWÕ� WHKGLW� HGHQ� YH� ]DPDQÕQGD� HWNLOL�
WHGDYL�JHUHNWLUHQ�|QHPOL�ELU�NOLQLN�WDEORGXU�������������/LWH��
UDW�UGH� WHGDYL� HGLOPH\HQ� KDVWDODUGD� PRUWDOLWH� \DNODúÕN�
������� RUDQÕQGDGÕU� ����� 8OXVODUDUDVÕ� 3XOPRQHU� (PEROL�

øúELUOL÷L� �,&23(5��YHULOHULQH�J|UH��DNXW�3(¶GHQ�VRQUDNL� LON�
�o�D\GD�|O�P�RUDQÕ�����RODUDN��3(�YH�VLVWROLN�KLSRWDQVL\RQX�
RODQODUGD� ��� J�QO�N� PRUWDOLWH� RUDQÕ� ������ RODUDN� WHVSLW�
HGLOPLúWLU����������%L]LP�oDOÕúPDPÕ]GD�LON���ELU�D\�LoHULVLQGH�
NL� PRUWDOLWH� RUDQÕQÕQ� 3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD�
��������3(�WHVSLW�HGLOPH\HQ��*UXS����KDVWDODUD���������J|UH�
LVWDWLVWLNVHO�DQODPOÕ�RODUDN�GDKD�\�NVHN�EXOXQGX��S�������
%HORKODYHN� YH� DUNDGDúODUÕ�� 3(¶QLQ� HSLGHPL\RORML�� ULVN�
IDNW|UOHUL�� SDWRIL]\RORML�� NOLQLN� EXOJXODU� YH� WDQÕVÕQÕ� LQFHOH�
GLNOHUL�oDOÕúPDODUÕQGD��NDOS�YH\D�DNFL÷HU�KDVWDOÕ÷Õ�JLEL�NURQLN�
KDVWDOÕ÷Õ� RODQ� KDVWDODUGD� SXOPRQHU� GRODúÕPGD� N�o�N� ELU�
WÕNDQÕNOÕ÷ÕQ� ELOH� HUNHQ� SXOPRQHU� KLSHUWDQVL\RQD� \RO� DoDUDN�
VD÷� NDOS� \HWPH]OL÷LQH� YH� QLKD\HWLQGH� DQL� |O�PH� \RO� DoDEL�
OHFH÷LQL�ELOGLUPLúOHUGLU��������%L]�GH�oDOÕúPDPÕ]GD�HúOLN�HGHQ�
NURQLN� KDVWDOÕN� YDUOÕ÷Õ� GXUXPXQGD� LON� � ELU� D\� LoHULVLQGHNL�
PRUWDOLWH� RUDQÕQÕ� 3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD�
��������3(�WHVSLW�HGLOPH\HQ��*UXS����KDVWDODUD���������J|UH�
LVWDWLVWLNVHO�DQODPOÕ�RODUDN�GDKD�\�NVHN�EXOGXN��S�������

0RQUHDO�YH�DUNDGDúODUÕ��3(�Q�NV��YH�WURPERVLW�VD\ÕVÕ�DUDVÕQ�
GDNL� LOLúNL\L� DUDúWÕUGÕNODUÕ� oDOÕúPDGD� D]DOPÕú� WURPERVLW�
VD\ÕVÕQÕQ� 3(� ROJXODUÕQGD� WURPE�V� ROXúXPX� VÕUDVÕQGD� DúÕUÕ�
NXOODQÕPD� ED÷OÕ� ROGX÷XQX�� DUWPÕú� WURPERVLW� VD\ÕVÕQÕQ� LVH�
DUWDQ� W�NHWLPLQ� DUGÕQGDQ� NRPSDQVDV\RQ� LoLQ� WURPERVLW�
�UHWLPLQGHNL� DUWÕúD� ED÷OÕ� RODELOHFH÷LQL� �WHNUDUOD\DQ� 3(
OL�
KDVWDODU� KDULo�� ELOGLUPLúOHUGLU�� $\UÕFD� WURPERVLW� VD\ÕVÕQÕQ�
J�QGHQ�J�QH�YH\D�WHN�ELU�J�Q�LoLQGH�|QHPOL�|Oo�GH�IDUNOÕOÕN�
J|VWHUHELOHFH÷LQL�EX�QHGHQOH�WHN�EDúÕQD�Q�NV�Q�oRN�]D\ÕI�ELU�
EHOLUOH\LFLVL� ROGX÷XQX� ELOGLUPLúOHUGLU� ������ dDOÕúPDPÕ]GD�
WURPERVLW� VD\ÕVÕ� 3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� 3(�
WHVSLW� HGLOPH\HQ� �� *UXS���� � KDVWDODUD� J|UH� \�NVHN� EXOXQ�
PXúWX��$QFDN� EXOJX� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� GH÷LOGL� �S!�
�������%XQXQ�QHGHQLQLQ�SXOPRQHU�HPEROL�JHOLúHQ�KDVWDODUGD�
WURPER]� VÕUDVÕQGD� D]DOPÕú� WURPERVLW� VD\ÕVÕQÕ� NRPSDQVH�
HWPHN�DPDFÕ\OD�DUWPÕú�WURPERVLW��UHWLPLQH�ED÷OÕ�RODELOHFH÷L�
QL�G�ú�QG�N��

/DNWDW�� GRNXODUGDNL� ER]XOPXú� RNVLMHQL]DV\RQOD� LOLúNLOL� ELU�
ODERUDWXDU�SDUDPHWUHVL�RODUDN�NDEXO�HGLOLU�������$UWPÕú�ODNWDW�
G�]H\L� D\UÕFD� VHSVLVWH� SURJQRVWLN� ELU� EHOLUWHo� RODUDN� NDEXO�
HGLOPLúWLU�������9DQQL�YH�DUNDGDúODUÕ��\DSWÕNODUÕ�ELU�oDOÕúPDGD��
LNL�P0�YH��]HULQGHNL�SOD]PD�ODNWDW�G�]H\LQLQ�úRN��KLSRWDQVL�
\RQ�� VD÷� NDOS� \HWPH]OL÷L� YH\D� NDUGL\DN� GRNX� KDVDUÕQGDQ�
ED÷ÕPVÕ]� RODUDN� DNXW� 3(� KDVWDODUÕQGD� \�NVHN� PRUWDOLWH� LOH�
LOLúNLOL� ROGX÷XQX� J|VWHUPLúOHUGLU� ������ %L]LP� oDOÕúPDPÕ]GD�
ODNWDW�GH÷HUOHUL�W�P�KDVWDODUGD��LNL�P0¶�Q��]HULQGH�ROPDNOD�
EHUDEHU� 3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� 3(� WHVSLW�
HGLOPH\HQ� ��*UXS���� � KDVWDODUD� J|UH� GDKD� \�NVHN� EXOXQGX��
$QFDN�EXOJX�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GH÷LOGL��S!��������
3ULQV�YH�DUNDGDúODUÕ��SXOPRQHU�DUWHU\HO�KLSHUWDQVL\RQ��3$+��
SURJQR]X� LOH� VHUXP� NORU� G�]H\L� DUDVÕQGDNL� LOLúNL\L�
DUDúWÕUGÕNODUÕ� oDOÕúPDGD�� VHUXP� NORU� VHYL\HVLQGHNL� KHU� � ELU�
PPRO�/� D]DOPDQÕQ�PRUWDOLWH� RUDQÕQGD���¶O�N� DUWÕúD� QHGHQ�
ROGX÷XQX� EXOPXúODU�� $]DOPÕú� VHUXP� NORU� VHYL\HVLQLQ� VD÷�
YHQWULN�O�\HWPH]OL÷L�EXOJXODUÕ�LOH�ELUOLNWH�\Dú��FLQVL\HW��VHUXP�
VRG\XP�G�]H\L��E|EUHN�IRQNVL\RQODUÕ�YH�GL�UHWLN�NXOODQÕPÕQ�
GDQ� ED÷ÕPVÕ]� RODUDN� 3$+� PRUWDOLWHVLQLQ� QRQLQYD]LY� ELU�
EHOLUOH\LFLVL� RODELOHFH÷LQL� ELOGLUPLúOHUGLU�� 3XOPRQHU� DUWHU\HO�

KLSHUWDQVL\RQ� EDúOÕ� EDúÕQD� ELU� KDVWDOÕN� ROPD\ÕS�� SXOPRQHU�
DUWHU�EDVÕQFÕQÕQ�����PP+J�|Oo�OPHVL\OH�NDUDNWHUL]H�SDWROR�
MLN� ELU� GXUXPGXU�� 3XOPRQHU� DUWHU\HO� KLSHUWDQVL\RQ� SHN� oRN�
QHGHQH�ED÷OÕ�JHOLúHELOLU��.URQLN�3(�EX�QHGHQOHUGHQ�ELULVLGLU�
������%L]LP�oDOÕúPDPÕ]GD�VHUXP�NORU�GH÷HUOHUL�W�P�KDVWDODU�
GD� ���P0RO�/� DOWÕQGD� ROPDNOD� EHUDEHU� 3(� WHVSLW� HGLOHQ�
�*UXS����KDVWDODUGD�3(�WHVSLW�HGLOPH\HQ��*UXS�����KDVWDODUD�
J|UH� LVWDWLVWLNVHO� DQODPOÕ� RODUDN� GDKD� G�ú�N� EXOXQGX�
�S���������

dDOÕúPDPÕ]GD�DUWPÕú�ODNWDW�VHYL\HVL�YH�G�ú�N�NORU�VHYL\HVL�
QLQ� LON� � ELU� D\� LoHULVLQGHNL� PRUWDOLWH� RUDQODUÕQÕQ� 9DQQL� YH�
DUNDGDúODUÕ�LOH�3ULQV�YH�DUNDGDúODUÕQÕQ�oDOÕúPDODUÕQGD�ROGX÷X�
JLEL� ELUELUOHUL\OH� LOLúNLOL� RODELOHFH÷LQL� YH� DUWPÕú� ODNWDW� YH�
G�ú�N�NORU�VHYL\HOHULQLQ�N|W��SURJQR]XQ�ELU�J|VWHUJHVL�RODEL�
OHFH÷L�VRQXFXQD�YDUGÕN���

dDOÕúPDPÕ]GD� SXOPRQHU� %7$� WHWNLNLQLQ� WDQÕ� YHULPOLOL÷LQL�
OLWHUDW�UOH�X\XPOX�RODUDN�G�ú�N�EXOGXN��$QFDN�W�P�KDVWDODU�
GD�'�'LPHU�GH÷HUOHULQLQ�\�NVHN�EXOXQPDVÕ�WHWNLNLQ�EX�GHQOL�
ID]OD� NXOODQÕOPDVÕQÕ� KDNOÕ� J|VWHUPHNWHGLU��$\UÕFD� 3(� WHVSLW�
HGLOPH\HQ�KDVWDODUGD�NOLQL÷L�DoÕNOD\DFDN�EDúND�SDWRORMLOHULQ�
WHVSLW� HGLOPLú� ROPDVÕQÕQ� KHP� 3(� D\ÕUÕFÕ� WDQÕVÕQGD� KHP� GH�
KDVWD� WHGDYLVLQGH� |QHPOL� ELU� NDWNÕ� VD÷ODGÕ÷Õ� NDQDDWLQGH\L]��
dDOÕúPDPÕ]GD� SXOPRQHU� %7$� WDQÕ� YHULPOLOL÷LQGHNL�
G�ú�NO�÷�Q�DQD�QHGHQLQLQ�3(¶QLQ�KD\DWÕ�WHKGLW�HGHQ�D÷ÕU�ELU�
NOLQLN� GXUXP� ROPDVÕ�� VHPSWRPODUÕQÕQ� QRQVSHVLILN� ROPDVÕ�
QHGHQL\OH� WDQÕVÕQÕQ� ]RU� ROPDVÕ� YH� DFLO� WHGDYL� JHUHNWLUPHVL�
QHGHQL\OH� ...� WDP� RODUDN� X\JXODQPDPDVÕQD� ED÷ODGÕN��
%XQXQ� \DQÕQGD� WDQÕ� HNVLNOL÷LQLQ� YH\D� \DQOÕú� SR]LWLI� WDQÕ�
NRQXOPDVÕ� GXUXPXQGD� JHUHNVL]� DQWLWURPEROLWLN� WHGDYL\H�
ED÷OÕ� JHOLúHELOHFHN� NRPSOLNDV\RQODUÕQ� GD� KD\DWL� |QHP� DU]�
HWPHVL�YH�W�P�EX�ROXPVX]�WDEORODUÕQ�DFLO�VHUYLV�KHNLPOHULQH�
GR÷XUDFD÷Õ� PHGLNROHJDO� HQGLúHOHULQ� EX� VRQXFD� \RO� DoDEL�
OHFH÷LQL�G�ú�QPHNWH\L]�

dDOÕúPDQÕQ�NÕVÕWOÕOÕNODUÕ�
���dDOÕúPDQÕQ�UHWURVSHNWLI�RODUDN�\DSÕOPÕú�ROPDVÕ
���+DVWD�VD\ÕVÕQÕQ�D]�ROPDVÕ
��� dDOÕúPD� NDSVDPÕQGDNL� KDVWDODUÕQ� NOLQLN� YH� ODERUDWXYDU�
YHULOHUL�+%6��]HULQGHNL�GRV\DODUÕGDQ�HOGH�HGLOGL��.D\ÕWODUGD�
NL�HNVLNOLNOHU�QHGHQL\OH�KDVWDODUÕQ�ED]Õ�ODERUDWXYDU�EXOJXODUÕ�
�.ORU�YH�ODNWDW��LOH�|]HOOLNOH�:HOOV�VNRUX�SDUDPHWUHOHULQLQ�ELU�
NÕVPÕQÕQ�HOGH�HGLOHPHPLú�ROPDVÕ�YH�NOLQLN�ELOJLOHULQ�PHYFXW�
ELOJLOHU� LOH� VÕQÕUOÕ� ROPDVÕ� oDOÕúPDPÕ]ÕQ� HQ� |QHPOL�
NÕVÕWOÕOÕNODUÕGÕU��
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(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
dDQDNNDOH� 2QVHNL]� 0DUW� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� (WLN�
.XUXOX�WDUDIÕQGDQ�RQD\ODQPÕúWÕU��RQD\�QXPDUDVÕ������������

+DVWD�2QDPÕ��
dDOÕúPDQÕQ� JHUL\H� G|Q�N� WDVDUÕPÕQGDQ� GROD\Õ� KDVWD� RQDPÕ�
DOÕQDPDPÕúWÕU�� %X� oDOÕúPDGD� KDVWDODUÕ� WDQÕPOD\DELOHFHN�
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ù%(��1$��0'��2%

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

)LQDQVDO�'HVWHN�
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ABSTRACT
Objective: 
7KH� XVH� RI� DGYDQFHG� PHGLFDO� LPDJLQJ� LQ� WKH� HPHUJHQF\�
GHSDUWPHQW��('��KDV�LQFUHDVHG�VXEVWDQWLDOO\��:LWK�WKLV�UDSLG�
LQFUHDVH��WKH�SRVVLELOLW\�RI�ERWK�WKH�ORZ�GLDJQRVWLF�HIILFLHQF\�
RI� WKHVH� LPDJLQJ�PHWKRGV��DV�ZHOO�DV� WKH�SRVVLEOH�GDPDJHV�
WKDW�PD\�RFFXU�GXH�WR�WKHVH�PHWKRGV�FDPH�LQWR�TXHVWLRQ��,Q�
WKLV� UHJDUG�� WKH� XVH� RI� SXOPRQDU\� FRPSXWHG� WRPRJUDSK\�
DQJLRJUDSK\��SXOPRQDU\�&7$���VWDQGV�RXW�

Material and Methods: 
$IWHU�HWKLFV�FRPPLWWHH�DSSURYDO�WKLV�VWXG\�ZDV�FDUULHG�RXW�E\�
retrospectively examining the radiological images and medi�
FDO� UHFRUGV� RI� SDWLHQWV� ZKR� ZHUH� DGPLWWHG� WR� dDQDNNDOH�
2QVHNL]� 0DUW� 8QLYHUVLW\� (PHUJHQF\� 'HSDUWPHQW� EHWZHHQ�
-DQXDU\������DQG�-XQH�������DQG�IRU�SXOPRQDU\�&7$�H[DP�
LQDWLRQ�ZDV�UHTXHVWHG�ZLWK�D�SUH�GLDJQRVLV�RI�3(�
6WXG\�GDWD�ZHUH�DQDO\]HG�XVLQJ�6366����SDFNDJH�SURJUDP��
0DQQ�:KLWQH\�8�WHVW�ZDV�XVHG�IRU�FRPSDULVRQ�RI�QXPHULFDO�
YDULDEOHV� DQG� &KL�6TXDUH� WHVW� ZDV� XVHG� IRU� FRPSDULVRQ� RI�
FDWHJRULFDO�YDULDEOHV��,Q�WKH�LQWHUSUHWDWLRQ�RI�VWDWLVWLFDO�GDWD��
S�������ZDV�FRQVLGHUHG�VLJQLILFDQW��

Results: 
,Q�WKH���VWXG\�SHULRG��D�WRWDO�RI�����SDWLHQWV�DGPLWWHG�WR�WKH�
HPHUJHQF\� GHSDUWPHQW� DQG� KDG� SXOPRQDU\� &7$� ZLWK� D�
SUH�GLDJQRVLV� RI�3(�ZHUH� LGHQWLILHG��(OHYHQ�RI� WKH� SDWLHQWV�
ZHUH�H[FOXGHG�IURP�WKH�VWXG\�EHFDXVH�RI�DUWLIDFWV��7KH�GDWD�
RI�WKH�UHPDLQLQJ�����SDWLHQWV�ZHUH�DQDO\]HG��:KLOH�SXOPR�
QDU\�HPEROLVP�ZDV� IRXQG� LQ���� �������SDWLHQWV� �*URXS�����
SXOPRQDU\�HPEROLVP�ZDV�QRW�IRXQG�LQ��������������SDWLHQWV�
�*URXS�����1R�SDWKRORJ\�ZDV�REVHUYHG�LQ�WZR��������RI�WKH�
SDWLHQWV�ZLWKRXW�HPEROLVP�DQG�UHSRUWHG�DV�QRUPDO��
,Q� ERWK� JURXSV�� WKH� SDWLHQWV�PRVW� IUHTXHQWO\� DSSOLHG� WR� WKH�
HPHUJHQF\�GHSDUWPHQW�ZLWK�FRPSODLQWV�RI�VKRUWQHVV�RI�EUHDWK�
DQG�VHFRQGO\��FKHVW�SDLQ��7DEOH�,��

Conclusions: 
:H�IRXQG�WKH�GLDJQRVWLF�HIILFLHQF\�RI�SXOPRQDU\�&7$�LV�ORZ�
��������FRQVLVWHQW�ZLWK�WKH�OLWHUDWXUH��+RZHYHU��ZH�WKLQN�WKDW�
IXUWKHU� VWXGLHV� DUH� QHHGHG� WR� LQFUHDVH� WKH� DFFXUDF\� DQG�
SHUIRUPDQFH�RI�WKH�H[DPLQDWLRQ��
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Acil servislerde ileri görüntüleme yöntemleri giderek artan 
RUDQODUGD� NXOODQÕOPD\D� EDúODPÕúWÕU� ������� %X� KÕ]OÕ� DUWÕú�
EHUDEHULQGH��KHP�V|]�NRQXVX�J|U�QW�OHPH�\|QWHPOHULQLQ�WDQÕ�
YHULPOLOL÷LQLQ� G�ú�N� ROPD� RODVÕOÕ÷ÕQÕ�� KHP� GH� EX�PHWRWODUD�
ED÷OÕ� JHOLúHELOHFHN�RODVÕ� ]DUDUODUÕ� J�QGHPH�JHWLUPLúWLU�� øOHUL�
J|U�QW�OHPH� PHWRWODUÕQÕQ� DúÕUÕ� NXOODQÕPÕ�� PDOL\HW� DUWÕúÕ��
UDG\DV\RQ� PDUX]L\HWL�� DFLO� VHUYLVWH� NDOÕú� V�UHVLQGH� X]DPD��
NRQWUDVW�PDGGHOHUH�ED÷OÕ�DOHMLN�UHDNVL\RQODU�YH��NOLQLN�|QHPL�
ROPD\DQ� NDID� NDUÕúWÕUÕFÕ� UDG\RORMLN� EXOJX� JLEL� LVWHQPH\HQ�

VRQXoODUD� \RO� DoDELOLU� ������� %X� NRQXGD� DFLO� VHUYLVOHUGH�
SXOPRQHU� HPEROLGHQ� �3(�� ú�SKHOHQLOHQ� KDVWDODUGD� LOHUL�
J|U�QW�OHPH�\|QWHPOHULQGHQ�SXOPRQHU�ELOJLVD\DUOÕ�WRPRJUD�
IL� DQMLRJUDIL� �SXOPRQHU� %7$�� NXOODQÕPÕ� |]HOOLNOH� |Q� SODQD�
oÕNPDNWDGÕU���������
$NXW�3(�G�Q\D�JHQHOLQGH�|QHPOL�ELU�PRUELGLWH�YH�PRUWDOLWH�
QHGHQLGLU��������3XOPRQHU�HPEROL�LQVLGDQVÕ�������������ROXS��
EX�RUDQ����\DúÕQ��]HULQGHNL�ELUH\OHUGH�\DNODúÕN������¶H�NDGDU�
\�NVHOPHNWHGLU� ����� 7HGDYL� HGLOPH\HQ� KDVWDODUGD� PRUWDOLWH�
ULVNLQLQ� ������� DUDVÕQGD� ROGX÷X� WDKPLQ� HGLOPHNWHGLU��
<DSÕODQ�SURVSHNWLI�oDOÕúPDODUGD�WHGDYL�HGLOHQ�ROJXODUGD�LON���
D\� LoHULVLQGH�PRUWDOLWH� RUDQÕ������ RODUDN� ELOGLULOPLúWLU� �����
$\UÕFD�SHULQDWDO�DQQH�|O�POHULQGH�3(� LON� VÕUDGD�\HU�DOPDN�
WDGÕU������%LU�GL÷HU�NRUNXWXFX�LVWDWLVWLN�LVH�NOLQLV\HQOHULQ�3(�
YDNDODUÕQÕQ� \DNODúÕN� ���¶VLQL� DWODGÕNODUÕ� YH� KDVWDODUÕQ�
���¶LQGH�SRVWPRUWHP�3(�WDQÕVÕQÕQ�NRQXOGX÷X�úHNOLQGHGLU�����
�����3XOPRQHU�HPEROL�J|÷�V�D÷UÕVÕ��QHIHV�GDUOÕ÷Õ��oDUSÕQWÕ�YH�
DQL� |O�P� YE�� JHQLú� NOLQLN� EHOLUWL� YH� VHPSWRP� \HOSD]HVL� LOH�
JLGHQ�ELU�WDEOR�ROGX÷X�LoLQ�DFLO�VHUYLVH�EDúYXUDQ�KDVWDODU�LoLQ�
VÕNOÕNOD�ú�SKHOHQLOHQ�ELU�|Q�WDQÕGÕU����������
%L]� EX� oDOÕúPDGD� dDQDNNDOH� 2QVHNL]� 0DUW� hQLYHUVLWHVL�
+DVWDQHVL�$FLO�6HUYLVL¶QH�EDúYXUDQ�YH�3(�|Q�WDQÕVÕ�LOH�SXOPR�
QHU�%7$�WHWNLNL�LVWHQHQ�KDVWDODUGD�SXOPRQHU�%7$�WHWNLNLQLQ�
WDQÕ�YHULPOLOL÷LQL�DUDúWÕUPD\Õ�DPDoODGÕN�

/-:-i�^M�Al6<-54-:
dDOÕúPD�� $UDúWÕUPD� <D\ÕQ� (WL÷LQH� YH� +HOVLQNL� 'HNOD��
UDV\RQXQD� X\JXQ� RODUDN� JHUoHNOHúWLULOPLú� ROXS�� � |QFHVLQGH�
dDQDNNDOH� 2QVHNL]� 0DUW� hQLYHUVLWHVL� .OLQLN�$UDúWÕUPDODU�
(WLN� .XUXOX¶QGDQ� RQD\� DOÕQPÕúWÕU� �.DUDU� 1R�� ������������
dDOÕúPD�2FDN� ����� LOH� +D]LUDQ� ����� DUDVÕQGD� DFLO� VHUYLVH�
EDúYXUDQ� YH�3(�|Q� WDQÕVÕ� LOH� SXOPRQHU�%7$� WHWNLNL� LVWHQHQ�
KDVWDODUÕQ� UDG\RORMLN� J|U�QW�OHULQLQ� YH�PHGLNDO� ND\ÕWODUÕQÕQ�
UHWURVSHNWLI�RODUDN�LQFHOHQPHVL�\|QWHPL\OH�\DSÕOGÕ��dDOÕúPD�
LoLQ� KDVWDQH� \|QHWLPLQGHQ� JHUHNOL� L]LQ� DOÕQGÕ�� dDOÕúPD\D�
DOÕQDQ�KDVWDODUÕQ�NOLQLN�ELOJLOHUL�DODQODUÕQGD�������\ÕO�WHFU�E�
H\H�VDKLS�LNL�DFLO�VHUYLV�KHNLPL�WDUDIÕQGDQ�LQFHOHQGL��+DVWD�
ODUD�DLW�SXOPRQHU�%7$�WHWNLNOHUL�KDVWDQHPL]�3$&6�VLVWHPLQG�
HQ��KDVWDODUÕQ�NOLQLN�ELOJLOHUL�YH�|QFHNL�UDSRUODUÕQGDQ�KDEHUVL]�
DODQODUÕQGD� ������ \ÕO� WHFU�EHOL� oDOÕúPDQÕQ� \�U�W�F�V��
UDG\RORJODU�WDUDIÕQGDQ�WHNUDU�GH÷HUOHQGLULOGL�dDOÕúPD\D�GDKLO�
HGLOPH�NULWHUOHUL��DFLO�VHUYLVH�EDúYXUPDN�����\DúÕQGDQ�E�\�N�
ROPDN�� 3(� |Q� WDQÕVÕ\OD� SXOPRQHU� %7$� oHNLOPLú� ROPDN� YH�
UDG\RORMLN�J|U�QW�OHULQ�NDOLWHVL�\HWHUOL�ROPDN�RODUDN�EHOLUOHQ�
GL��$UWHIDNWODU�QHGHQL\OH�J|U�QW��NDOLWHVL�G�ú�N�RODQ�KDVWDODU�
oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ�
+DVWDQHPL]GH� SXOPRQHU� %7$� oHNLPOHUL� 7RVKLED�$TXLOOLRQ�
21(���7RVKLED�0HGLFDO�6\VWHPV��7RN\R��-DSDQ������GHGHNW|U�
����NHVLW��$NWLI�NROLPDV\RQ��685(([SRVXUH��'�$,'5��;<=�
PRG�ODV\RQX��WRPRJUDIL�FLKD]Õ�LOH�\DSÕOPDNWD�ROXS��SXOPR�
QHU�%7$�LoLQ�J|U�QW�OHPH�SDUDPHWUHOHUL�N9������P$��������
URWDV\RQ�]DPDQÕ�����PV��NHVLW�NDOÕQOÕ÷Õ���PP��NHVLW�LQWHUYDOL�
�� PP�� RODUDN� D\DUODQPÕúWÕU�� dDOÕúPD\D� GDKLO� HGLOHQ� W�P�
KDVWDODUÕQ� SXOPRQHU� %7$� oHNLPOHUL� EX� SURWRNROH� J|UH�
\DSÕOPÕúWÕ�� +DVWDODUÕQ� \Dú�� FLQVL\HW�� DFLO� VHUYLVH� ELULQFLO�
EDúYXUX� úLND\HWL�� NURQLN� KDVWDOÕN� ELOJLOHUL�� WDP� NDQ� VD\ÕPÕ��
EL\RNLP\D�DQDOL]L��NDQ�JD]Õ�DQDOL]L��'�'LPHU� WHVW� VRQXoODUÕ�
YH� DFLO� VHUYLVWH� NDOÕú� V�UHOHUL� KDVWDQH� ELOJL� VLVWHPL� �+%6��

�]HULQGHNL� GRV\DODUÕQGDQ� HOGH� HGLOGL�� $FLO� VHUYLVH� ELULQFLO�
EDúYXUX�úLND\HWL��QHIHV�GDUOÕ÷Õ��J|÷�V�D÷UÕVÕ��oDUSÕQWÕ��ED\ÕO�
PD��EDOJDPGD�NDQ�JHOPHVL��|NV�U�N�YH�GL÷HU�QHGHQOHU�RODUDN�
JUXSODQGÕUÕOGÕ�� .URQLN� KDVWDOÕNODU�� GRV\D� ELOJLVL� YH� (�QDEÕ]�
YHULOHUL� �]HULQGHQ� YDU�� \RN� YH\D� EHOLUWLOPHPLú� úHNOLQGH�
VÕQÕIODQGÕUÕOGÕ�� $FLO� VHUYLVWH� NDOÕú� V�UHOHUL�� KDVWDQÕQ� DFLO�
VHUYLVH� EDúYXUX� DQÕQGDQ� VRQODQÕPÕQD� NDGDU� JHoHQ� ]DPDQ�
RODUDN�������GDNLND� ��VDDW������������GDNLND� ���VDDW�RODFDN�
úHNLOGH� VDDW� FLQVLQGHQ� ND\GHGLOGL�� +DVWDODUÕQ� PRUWDOLWH�
GXUXPODUÕ� |O�P� ELOJL� VLVWHPLQGHQ� VRUJXODQDUDN� |÷UHQLOGL��
3XOPRQHU� %7$� WDQÕODUÕ� 3(�� SQ|PRQL�� DWHOHNWD]L�� PDOLJQLWH���
LQWHUVWLV\HO� DNFL÷HU� KDVWDOÕ÷Õ�� KDYD\ROX� KDVWDOÕ÷Õ�� NDUGL\DN�
SDWRORML��VHNHO�GH÷LúLNOLNOHU��SOHYUDO�HII�]\RQ�YH�WRUDNV�GXYDU�
SDWRORMLVL�RODUDN�EHOLUOHQGL�
dDOÕúPD�YHULOHUL�6366����SDNHW�SURJUDPÕ�NXOODQÕODUDN�DQDOL]�
HGLOGL��dDOÕúPDQÕQ�VD\ÕVDO�GH÷LúNHQOHUL�RUWDODPD�YH�VWDQGDUW�
VDSPD�� RUWDQFD� YH� PLQLPXP� PDNVLPXP� GH÷HUOHU� RODUDN��
NDWHJRULN�GH÷LúNHQOHU� LVH� VD\Õ�YH�\�]GH�RODUDN� LIDGH�HGLOGL��
6D\ÕVDO� GH÷LúNHQOHULQ� NDUúÕODúWÕUPDVÕQGD� 0DQQ�:KLWQH\� 8�
WHVWL�NDWHJRULN�GH÷LúNHQOHULQ�NDUúÕODúWÕUPDVÕQGD�.L�.DUH�WHVWL�
NXOODQÕOGÕ��øVWDWLVWLNVHO�YHULOHULQ�\RUXPXQGD�S������LVWDWLVWLN�
VHO�DQODPOÕ�RODUDN�NDEXO�HGLOGL�
$UDúWÕUPDGD� NDUúÕODúWÕUPD� DQDOL]OHUL� \DSÕODFDN� EL\RNLP\D�
GH÷HUOHUL�|Oo�POHULQGH�HNVLN�YHUL�ROXS�ROPDGÕ÷ÕQÕQ�LQFHOHPH�
VL� \DSÕOGÕ�� � 2Q� KDVWDQÕQ� ³.ORU� YH� /DNWDW´� YHULVLQGH� HNVLN�
EXOXQGX��'L÷HU�YHULOHUL�HNVLNVL]GL��%X�KDVWDODUÕQ�GL÷HU�GH÷HU�
OHULQLQ� |Oo�P�� WDP� ROGX÷X� LoLQ� KDVWDODU� YHUL� GRV\DVÕQGDQ�
oÕNDUÕOPDGÕ��³.ORU�YH�/DNWDW´�GH÷HUOHUL�����ELUH\LQ�DULWPHWLN�
RUWDODPDVÕ�LOH�WDPDPODQGÕ�
0DQQ�:KLWQH\�8�WHVWL�LOH�\DSÕODQ�GH÷HUOHQGLUPHGH�LVWDWLVWLN�
VHO�RODUDN�DQODPOÕ�EXOXQDQ�WURPERVLW��NORU�YH�ODNWDW�GH÷HUOHUL�
VWDQGDUW� VDSPDODUÕQGDNL� JHQLúOLN� QHGHQL\OH�� G�ú�N�� RUWD� YH�
\�NVHN� GH÷HUOHU� RODUDN� VÕQÕIODQGÕUÕODUDN� .L�.DUH� WHVWL� LOH�
\HQLGHQ�GH÷HUOHQGLULOGL�
7URPERVLW� YH� NORU� GH÷HUOHUL� DULWPHWLN� RUWDODPD� YH� VWDQGDUW�
VDSPD�LOLúNLOHULQGHQ�\DUDUODQÕODUDN�JUXSODUD�E|O�QG���$ULWPH�
WLN�RUWDODPDQÕQ�ELU�VWDQGDUW�VDSPD�DOWÕ�GH÷HU�HOGH�HGLOGL��%X�
GH÷HULQ�DOWÕ�G�ú�N�G�]H\GH�JUXS�RODUDN�EHOLUOHQGL��$ULWPHWLN�
RUWDODPDQÕQ� ELU� VWDQGDUW� VDSPD� �VW�� GH÷HU� HOGH� HGLOGL�� %X�
GH÷HULQ� �]HUL� \�NVHN�G�]H\GH�JUXS�RODUDN� NDEXO� HGLOGL�� øNL�
GH÷HU�DUDVÕQGD�NDODQ�DUDOÕN�LVH�RUWD�G�]H\GH�NDEXO�HGLOGL�
$QFDN�ODNWDW�GH÷HUOHULQGH�RUWDODPD������LNHQ�VWDQGDUW�VDSPD�
����� RODUDN� EHOLUOHQGL�� $ULWPHWLN� RUWDODPD� LOH� VWDQGDUW�
VDSPDQÕQ�ELUELULQH�oRN�\DNÕQ�GH÷HUOHU�ROPDVÕ�QHGHQL�LOH�ODNWDW�
LNL� JUXED� E|O�QG���$ULWPHWLN� RUWDODPDQÕQ� DOWÕ� G�ú�N� G�]H\�
ODNWDW�JUXEX��DULWPHWLN�RUWDODPDQÕQ��]HUL�\�NVHN�G�]H\�ODNWDW�
JUXEX�RODUDN�EHOLUOHQGL�
%X� JUXSODPDODUGDQ� VRQUD� 3(� WHVSLW� HGLOHQ� �*UXS���� YH� 3(�
WHVSLW�HGLOPH\HQ��*UXS����JUXSODU�LOH�WURPERVLW��NORU�YH�ODNWDW�
JUXSODUÕ� DUDVÕQGD�.L�.DUH� WHVWL� LOH� IDUNOÕOÕNODU� DQDOL]� HGLOGL��
%HNOHQHQ� IUHNDQV� G�ú�NO�÷�QGH� )LVKHU¶LQ� ([DFW� GH÷HUL� LOH�
DQODPOÕOÕN�G�]H\L�EHOLUOHQGL�

*=4/=4):
%X�oDOÕúPDGD�2FDN������LOH�+D]LUDQ������WDULKOHUL�DUDVÕQGD�
DFLO� VHUYLVH� EDúYXUDQ� YH� 3(� |Q� WDQÕVÕ� LOH� SXOPRQHU� %7$�
oHNLOHQ� WRSODP�����KDVWD� WHVSLW� HGLOGL��+DVWDODUÕQ���¶L� DUWH��
IDNWODU� QHGHQL\OH� SXOPRQHU� %7$� J|U�QW�� NDOLWHVL� \HWHUVL]�
ROGX÷X� LoLQ� oDOÕúPD� GÕúÕQGD� EÕUDNÕOGÕODU�� *HUL\H� NDODQ� ����
KDVWD\D� DLW� YHULOHU� DQDOL]� HGLOGL��+DVWDODUÕQ� ��¶X� �������3(�
SR]LWLI��*UXS��������¶�����������3(�QHJDWLI��*UXS����RODUDN�
VDSWDQGÕ��$\UÕFD� 3(� WHVSLW� HGLOPH\HQ� �*UXS���� KDVWDODUGDQ�
LNLVLQGH� ������� KHUKDQJL� ELU� SDWRORML� L]OHQPHGL� YH� QRUPDO�
RODUDN� UDSRUODQGÕ��7HVSLW� HGLOHQ� GL÷HU� SDWRORMLOHU�7DEOR� ,¶GH�
J|VWHULOGL�

Tablo  I:  3XOPRQHU�%7$�7DQÕODUÕ�

+DVWDODUÕQ�\Dú��FLQVL\HW�GD÷ÕOÕPÕ��DFLO�VHUYLVWH�NDOÕú�V�UHOHUL�YH�
HúOLN� HGHQ� NURQLN� KDVWDOÕ÷ÕQÕQ� ROXS� ROPDPDVÕ� DoÕVÕQGDQ�
JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�DQODPOÕ�RODUDN�IDUNOÕOÕN�L]OHQPH�
GL��S!�������7DEOR�,,���
+DVWDODUGDQ� ���¶LQLQ� QHIHV� GDUOÕ÷Õ� �HQ� VÕN��� ��¶XQXQ� J|÷�V�
D÷UÕVÕ����¶�Q�Q�VHQNRS��VHNL]LQLQ�|NV�U�N��DOWÕVÕQÕQ�oDUSÕQWÕ��
EHúLQLQ�KHPRSWL]L�YH���¶VÕQÕQ�GL÷HU�úLND\HWOHU�LOH�DFLO�VHUYLVH�
EDúYXUGXNODUÕ�J|U�OG���7DEOR�,,��

Tablo II: 3(�GXUXPXQD�J|UH�GHPRJUDILN�YH�ODERUDWXDU�EXOJXODUÕ�

+DVWDODUÕQ� KLoELULQGH� NXOODQÕODQ� NRQWUDVW� PDGGH\H� ED÷OÕ�
KHUKDQJL�ELU�\DQ�HWNL�EHOLUWLOPHPLúWL�
dDOÕúPD� NDSVDPÕQGDNL� W�P� KDVWDODUD� DLW� WDP� NDQ� VD\ÕPÕ��
EL\RNLP\D� DQDOL]L�� NDQ� JD]Õ� DQDOL]L� YH� '�'LPHU� WHVWL�
VRQXoODUÕQD�GRV\D�VLVWHPLQGHQ�XODúÕODELOGL��
3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� WURPERVLW� VD\ÕVÕ� 3(�
WHVSLW� HGLOPH\HQ� �*UXS���� KDVWDODUD� J|UH� GDKD� \�NVHN�
�VÕUDVÕ\OD������������������������������K�FUH�PO��ROPDNOD�
ELUOLNWH��G�ú�N��RUWD�\D�GD�\�NVHN�G�]H\GH�WURPERVLW�JUXSODUÕ�
LOH�3(�WHVSLW�HGLOHQ��*UXS����YH�3(�WHVSLW�HGLOPH\HQ��*UXS����
JUXSODUÕ� DUDVÕQGD� LVWDWLVWLNVHO� DQODPOÕ� IDUNOÕOÕN� EXOXQPDGÕ�
�S!�������7DEOR�,,,��

Tablo III:�3(�LOH�7URPERVLW�NDUúÕODúWÕUPDVÕ��NL�NDUH�DQDOL]L��

3(� WHVSLW� HGLOHQ� �*UXS����KDVWDODUGD� ODNWDW�GH÷HUL�3(� WHVSLW�
HGLOPH\HQ� �*UXS���� KDVWDODUD� J|UH� GDKD� \�NVHN� �VÕUDVÕ\OD�
���������������������PJ�G/��ROPDNOD�ELUOLNWH��G�ú�N�\D�GD�
\�NVHN�G�]H\GH�ODNWDW�JUXSODUÕ�LOH�3(�WHVSLW�HGLOHQ��*UXS����
YH�3(�WHVSLW�HGLOPH\HQ��*UXS����JUXSODUÕ�DUDVÕQGD�LVWDWLVWLN�
VHO�DQODPOÕ�IDUNOÕOÕN�EXOXQPDGÕ��S!�������7DEOR�,9��

Tablo IV: 3(�LOH�/DNWDW�NDUúÕODúWÕUPDVÕ��NL�NDUH�DQDOL]L��

3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� NORU� GH÷HUL� 3(� WHVSLW�
HGLOPH\HQ� �*UXS���� KDVWDODUD� J|UH� GDKD� G�ú�N� �VÕUDVÕ\OD�
�����������������������PPRO�/��EXOXQGX��'�ú�N��RUWD�\D�GD�
\�NVHN�G�]H\GH�NORU�JUXSODUÕ�LOH�3(�WHVSLW�HGLOHQ��*UXS����YH�
3(� WHVSLW� HGLOPH\HQ� �*UXS���� JUXSODUÕ� DUDVÕQGD� LVWDWLVWLNVHO�
DQODPOÕ�RODUDN�IDUNOÕOÕN�HOGH�HGLOGL��S��������3(�WHVSLW�HGLOHQ�
�*UXS����KDVWDODUGD�\�NVHN�G�]H\GH�NORU�VDSWDQPDGÕ��$\UÕFD�
G�ú�N�G�]H\GH�NORU�3(�WHVSLW�HGLOHQ��*UXS����KDVWDODUGD�3(�
WHVSLW� HGLOPH\HQ� �*UXS���� JUXED� J|UH� GDKD� ID]OD� KDVWDGD�
L]OHQGL��7DEOR�9��

Tablo V: 3(�LOH�.ORU�NDUúÕODúWÕUPDVÕ��NL�NDUH�DQDOL]L��

'�'LPHU�GH÷HUOHUL�W�P�KDVWDODUGD�QRUPDOLQ��VW�QGH�ROPDNOD�
EHUDEHU�� JUXS��¶GH� JUXS��¶\H� J|UH� GDKD� \�NVHN� EXOXQGX�
�*UXS��¶GH��������������J�/��JUXS��¶GH��������������J�/�1��
������J�/���$QFDN�EXOJX� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GH÷LOGL�
�S!��������7DEOR�,,���
+DVWDODUÕQ� SXOPRQHU� %7$¶GD� DOGÕNODUÕ� WDQÕ� LOH� PRUWDOLWH�
DUDVÕQGDNL� LOLúNL� LQFHOHQGL÷LQGH� 3(� WHVSLW� HGLOHQ� �*UXS����
KDVWDODUGDQ�GRNX]XQXQ���������LON�ELU�D\�LoHULVLQGH��LNLVLQLQ�
�������� LON� ELU� D\GDQ� VRQUD� |OG�÷��� 3(� WHVSLW� HGLOPH\HQ�
�*UXS�����KDVWDODUGDQ���¶XQXQ���������LON��ELU�D\�LoHULVLQGH��
��¶�Q�Q���������LON�ELU�D\GDQ�VRQUD�|OG�÷��J|U�OG���øON��ELU�

D\� LoHULVLQGHNL�PRUWDOLWH�RUDQÕQÕQ�3(� WHVSLW�HGLOHQ� �*UXS����
KDVWDODUGD� 3(� WHVSLW� HGLOPH\HQ� �*UXS���� KDVWDODUD� J|UH�
LVWDWLVWLNVHO� DQODPOÕ� RODUDN� GDKD� \�NVHN� EXOXQGX� �S��������
'L÷HU�SXOPRQHU�%7$�WDQÕODUÕ�YH�PRUWDOLWH�RUDQODUÕ�DUDVÕQGDNL�
LOLúNL�7DEOR�9,¶GD�EHOLUWLOPLúWLU�

Tablo VI:�+DVWDODUÕQ�3XOPRQHU�%7$¶GH�DOGÕNODUÕ�WDQÕ�LOH�0RUWDOLWH�
������������������DUDVÕQGDNL�LOLúNL�

(úOLN� HGHQ� NURQLN� KDVWDOÕN� LOH� PRUWDOLWH� DUDVÕQGDNL� LOLúNL�
LQFHOHQGL÷LQGH� NURQLN� KDVWDOÕ÷Õ� RODQ� YH� 3(� WHVSLW� HGLOHQ�
�*UXS����KDVWDODUGDQ�\HGLVLQLQ���������LON�ELU�D\�LoHULVLQGH��
LNLVLQLQ���������LON��ELU�D\GDQ�VRQUD�|OG�÷���NURQLN�KDVWDOÕ÷Õ�
RODQ�YH�3(� WHVSLW� HGLOPH\HQ� �*UXS���� �KDVWDODUGDQ���¶VLQLQ�
�������� LON� � ELU� D\� LoHULVLQGH�� ��¶Q�Q� ����������� LON� � ELU�
D\GDQ� VRQUD� |OG�÷�� J|U�OG��� (úOLN� HGHQ� NURQLN� KDVWDOÕN�
YDUOÕ÷Õ�GXUXPXQGD�LON��ELU�D\�LoHULVLQGHNL�PRUWDOLWH�RUDQÕQÕQ�
3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� 3(� WHVSLW� HGLOPH\HQ�
�*UXS���� KDVWDODUD� J|UH� LVWDWLVWLNVHO� DQODPOÕ� RODUDN� GDKD�
\�NVHN�EXOXQGX��S��������7DEOR�9,,��

Tablo VII:�.URQLN�+DVWDOÕN�LOLúNLVLQH�J|UH�SXOPRQHU�HPEROLGHNL�
�������������������PRUWDOLWH�RUDQODUÕ�

+DVWDODUÕQ� +%6¶GH� ND\ÕWOÕ� GRV\DODUÕQGD� :HOOV� VNRUX� SDUD��
PHWUHOHULQGHQ� EDúYXUX� DQÕQGD� NDOS� DWÕP� VD\ÕVÕ�� GHULQ� YHQ�
WURPER]X�|\N�V���VRQ��ELU�D\�LoHULVLQGH�JHoLULOPLú�RSHUDV\RQ�
YH\D� LPPRELOL]DV\RQ� |\N�V�� YH� VRQ� � DOWÕ� D\� LoHULVLQGH�
DOÕQPÕú�NHPRWHUDSL�|\N�V�QH�DLW�YHUL�EXOXQDPDGÕ�

<):<1̪5)
$FLO� VHUYLVOHUGH� UDG\RORMLN� WHWNLN� NXOODQPD� RUDQÕ� KDVWD�
VD\ÕVÕ\OD� RUDQWÕVÕ]� RODUDN� KHU� JHoHQ� J�Q� DUWPDNWDGÕU� ������
$PHULND� %LUOHúLN� 'HYOHWOHULQGH� 8OXVDO� +DVWDQH� $\DNWDQ�
7ÕEEL� %DNÕP� $UDúWÕUPDVÕ� �1DWLRQDO� +RVSLWDO� $PEXODWRU\�
0HGLFDO� &DUH� 6XUYH\�� YHULOHULQH� J|UH� ������ ����� \ÕOODUÕ�
DUDVÕQGD� ELOJLVD\DUOÕ� WRPRJUDIL� �%7�� YH�PDQ\HWLN� UH]RQDQV�
J|U�QW�OHPH��05*��RUDQÕ��o�NDW��XOWUDVRQRJUDIL��86��RUDQÕ�
LNL�NDW�DUWPÕúWÕU������

/LWHUDW�UGH��DFLO�VHUYLVOHU�EDúWD�WUDYPD�ROPDN��]HUH��DWUDYPD�
WLN� EDú� D÷UÕVÕ�� NDUÕQ� D÷UÕVÕ�� � UHQDO� NROLN�� DNXW� SDQNUHDWLW� YH�
WRUDNV� SDWRORMLOHUL� JLEL� ELU� oRN� QHGHQOH� LOHUL� J|U�QW�OHPH�
PHWRWODUÕQÕ� ROPDVÕ� JHUHNHQGHQ� oRN� NXOODQGÕNODUÕQÕ� J|VWHUHQ�
ELU�oRN�oDOÕúPD�ELOGLULOPLúWLU����������

%X� NRQXGD� DFLO� VHUYLVOHUGH� 3(¶GHQ� ú�SKHOHQLOHQ� KDVWDODUGD�
SXOPRQHU�%7$�NXOODQÕPÕ�|]HOOLNOH�|Q�SODQD�oÕNPDNWDGÕU��������
/HH� YH� DUNDGDúODUÕ�� DFLO� VHUYLVOHULQGH� WRPRJUDIL� WHWNLN�
NXOODQÕP� VÕNOÕ÷ÕQÕ� LQFHOHGLNOHUL� ELU� oDOÕúPDGD�� DFLO� VHUYLV�
GRNWRUODUÕQÕQ� JHoPLúH� QD]DUDQ� GDKD� oRN� WRPRJUDIL� WHWNLNL�
NXOODQGÕNODUÕQÕ��EXQODU�LoHULVLQGH�SXOPRQHU�%7$�WHWNLNLQLQ�HQ�
VÕN�NXOODQÕODQ�WHWNLN�ROGX÷XQX�YH�����������\ÕOODUÕ�DUDVÕQGD�
NXOODQÕPÕQÕQ� \DNODúÕN� EHú� NDW� DUWWÕ÷ÕQÕ� ELOGLUPLúOHUGLU� ������
*|U�QW�OHPH�WHNQRORMLOHULQGHNL�JHOLúPHOHU�VD\HVLQGH�DNXW�3(�
WDQÕVÕ�GDKD�KÕ]OÕ���GDKD�YHULPOL�YH�GDKD�GR÷UX�NRQDELOPHNWH�
GLU�� ���������� WDULKOHUL� DUDVÕQGD� \DSÕOPÕú� � ELUoRN� oDOÕúPD�
LQFHOHQGL÷LQGH�� SXOPRQHU� %7$� WHWNLNLQLQ� NOLQLN� GH÷HULQLQ��
HúGH÷HUL� RODQ� VWDQGDUW� WDQÕ� WHVWL� NRQYDQVL\RQHO� SXOPRQHU�
DQMLRJUDIL\OH�EHQ]HU�ROGX÷X�J|VWHULOPLúWLU���������

3XOPRQHU� HPEROL� WDQÕVÕ�� KDVWDODU� DFLO� VHUYLVH� QHIHV� GDUOÕ÷Õ��
J|÷�V�D÷UÕVÕ�YE��VSHVLILN�ROPD\DQ���úLND\HWOHUOH�EDúYXUGXNODUÕ�
LoLQ�]RUGXU��������+HU�QH�NDGDU�NOLQLN�GH÷HUOHQGLUPH�YH�ODERU�
DWXYDU�EXOJXODUÕ�LOH�EHOOL�ELU�JUXS�KDVWDGD�3(�WDQÕVÕ�EDúDUÕOÕ�ELU�
úHNLOGH�HNDUWH�HGLOHELOVH�GH��EX�NRQXGD�SXOPRQHU�%7$�KDOD�
DOWÕQ�VWDQGDUW�ROPD\D�GHYDP�HWPHNWHGLU���������

%L]LP�oDOÕúPDPÕ]GD�GD�KHU�LNL�JUXSWD�KDVWDODUÕQ�DFLO�VHUYLVH�
HQ�VÕN�QHIHV�GDUOÕ÷Õ��LNLQFL�VÕNOÕNOD�J|÷�V�D÷UÕVÕ�JLEL�VSHVLILN�
ROPD\DQ�úLND\HWOHU�LOH�EDúYXUGXNODUÕ�J|U�OG��
3XOPRQHU�HPEROL�WHúKLVLQGH�YH�ULVN�VWUDWHMLVL�EHOLUOHPHGH��LON�
YH�HQ�|QHPOL�DúDPD�KDVWDQÕQ�NOLQLN�RODUDN�GH÷HUOHQGLULOPH�
VLGLU��+DVWDQÕQ�NOLQLN�SUH]HQWDV\RQX��HPEROLQLQ�E�\�NO�÷��YH�
\D\JÕQOÕ÷Õ�� NURQLN� ROXS� ROPDPDVÕ� YH� HúOLN� HGHQ� EDúND�
KDVWDOÕNODUÕQÕQ� ROPDVÕQGDQ� HWNLOHQLU� ������ 3XOPRQHU� HPER�
OLGHQ� ú�SKHOHQLOPHVL� GXUXPXQGD�� KDVWD\D� JHUHNVL]� WHWNLN�
X\JXODPDVÕQÕQ� |Q�QH� JHoPHN� YH� KDQJL� KDVWDQÕQ� SXOPRQHU�
%7$¶GHQ�HQ�ID]OD�ID\GD�J|UHFH÷LQL�EHOLUOHPHN�LoLQ�|QFHOLNOH�
�.OLQLN� NDUDU� NXUDOODUÕ� �...��&OLQLFDO� GHFLVLRQ� UXOHV�
±�&'5���X\JXODQPDOÕGÕU�������%X�NRQXGD�RQD\ODQPÕú�ELU�oRN�
VNRU� VLVWHPL� EXOXQPDNWD� ROXS�� EXQODUGDQ�:HOOV�� EDVLWOHúWLU�
LOPLú�:HOOV��PRGLIL\H�:HOOV��'��GLPHUOH�ELUOHúWLULOPLú�:HOOV�
VNRUX���PRGLIL\H�*HQRYD�6NRUX��YH\D�3(�GÕúODPD�NULWHUL��3(�
UXOH�RXW�FULWHULD��3(5&��|QHULOHQ�VLVWHPOHUGLU����������.OLQLN�
NDUDU� NXUDOODUÕ� LOH� GH÷HUOHQGLUPH� VRQUDVÕ� úLGGHWOH� 3(¶GHQ�
ú�SKHOHQLOHQ�KDVWDODUGD�YDNLW�ND\EHGLOPHGHQ�SXOPRQHU�%7$�
WHWNLNL� X\JXODQPDOÕGÕU�� 3XOPRQHU� HPEROL� LKWLPDOLQLQ� GDKD�

G�ú�N�ROGX÷X�\DQL�:HOOV�VNRUX�G|UG�Q�DOWÕQGD�RODQ�KDVWDODUGD�
LON� RODUDN� '�GLPHU� G�]H\L� |Oo�OPHOLGLU�� 6RQXo� QRUPDO�
VÕQÕUODUGD�LVH�SXOPRQHU�%7$�oHNLOPHVLQH�JHUHN�\RNWXU��DQFDN�
'�GLPHU� WHVWL� SR]LWLI� RODQ� KDVWDODUD� SXOPRQHU� %7$�
oHNLOPHOLGLU�������������������

+HU� ELU� SXOPRQHU� %7$� oHNLPL� LOH� Y�FXGXQ� UDG\DV\RQD�
GX\DUOÕ� NHVLPOHUL� \DNODúÕN� � ��� P6Y�� PHPHQLQ� JODQG�OHU�
GRNXVX�LVH�\DNODúÕN����P6Y�L\RQL]DQ�UDG\DV\RQD�PDUX]�NDOÕU�
��������*�Q�P�]�ULVN�PRGHOOHULQH�J|UH����\DúÕQGD�SXOPRQHU�
%7$� WHWNLNL� \DSÕODQ� NDGÕQ� KDVWDGD� UDG\DV\RQD� ED÷OÕ�PHPH�
NDQVHUL�JHOLúPHVL�ULVNL�������RODUDN�EHOLUOHQLUNHQ�����\DúÕQ�
GDNL�NDGÕQ�KDVWDGD�EX�ULVN� LNL�NDWÕ�GDKD�ID]OD�RODUDN�EXOXQ�
PXúWXU�������&RVWDQWLQR�YH�DUNDGDúODUÕ��L\RQL]DQ�UDG\DV\RQXQ�
EL\RORMLN�HWNLOHUL��]HULQH�\DSWÕNODUÕ�oDOÕúPDODUÕQGD�����P*\�
UDG\DV\RQD�PDUX]� NDODQ� ELUH\OHUGH� UDG\DV\RQD� ED÷OÕ� \ÕOOÕN�
��������� RUDQÕQGD� \HQL� NDQVHU� YDNDVÕQÕQ� JHOLúWL÷LQL�
ELOGLUPLúOHUGLU���������

øOHUL� J|U�QW�OHPH� |QFHVL� ...¶QÕQ� WDP� RODUDN� X\JXODQPD�
PDVÕ�SXOPRQHU�%7$� WHWNLNLQLQ�KHP�JHUHNVL]� ID]OD�NXOODQÕO�
PDVÕQD�KHP�GH�WDQÕVDO�YHULPOLOL÷LQLQ�D]DOPDVÕQD�\RO�DoPDN�
WDGÕU�� %X� GXUXP� D\UÕFD� VD÷OÕN� KDUFDPDODUÕQÕQ� DUWPDVÕ� YH�
KDVWDODUÕQ�JHUHNVL]�UDG\DV\RQD�PDUX]�NDOPDVÕ�YH\D�SXOPRQHU�
%7$� WHWNLNLQGH� NXOODQÕODQ� NRQWUDVW� PDGGHOHULQ� \DQ� HWNLOHUL�
JLEL�LVWHQPH\HQ�PHGLNDO�VRQXoODUD�GD�QHGHQ�ROPDNWDGÕU�������
6WRMDQRYVND� YH� DUNDGDúODUÕ� \DSWÕNODUÕ� oDOÕúPDGD� 3(5&� YH�
0RGLIL\H�:HOOV�VNRUX�NXOODQDUDN�SXOPRQHU�%7$�NXOODQÕPÕQ�
GD� VÕUDVÕ\OD� ������ YH� ���� RUDQODUÕQGD� D]DOPD� VD÷ODQDEL�
OHFH÷LQL�� D\UÕFD� SR]LWLI� 3(� WDQÕ� YHULPOLOL÷LQL� OLWHUDW�UOH�
X\XPOX�RODUDN��������YH�������VÕUDVÕ\OD�����YH�����RODUDN�
ELOGLUPLúOHUGLU��������������

dDOÕúPD� G|QHPLQGH� SXOPRQHU� %7$� WHWNLNLQLQ� SR]LWLI� WDQÕ�
YHULPOLOL÷LQL�������RODUDN�WHVSLW�HWWLN��%X�RUDQ�G�ú�N�ROPDNOD�
ELUOLNWH� OLWHUDW�UGHNL� ELUoRN� oDOÕúPD� LOH� EHQ]HUGL�� 3(� WHVSLW�
HGLOHQ��*UXS����YH�3(�WHVSLW�HGLOPH\HQ��*UXS����W�P�ROJXODU�
GD�'�'LPHU�WHVWL�QRUPDOLQ��VW�QGH�EXOXQPXú�ROPDVÕ�WHWNLNLQ�
SR]LWLI� WDQÕ� YHULPOLOL÷LQLQ� G�ú�N� ROPDVÕQD� UD÷PHQ� EX� GHQOL�
oRN�NXOODQÕPÕQÕ�KDNOÕ�J|VWHUPHNWHGLU��$QFDN�QRUPDO�UDSRUOD�
QDQ� LNL� KDVWDGD� '�'LPHU� \�NVHNOL÷L� KDULFLQGH� KDQJL�
JHUHNoH\OH�SXOPRQHU�%7$�LVWHQGL÷L�YH�WHWNLN�LVWHPLQL�\DSDQ�
KHNLPLQ�PHVOHNL�GHQH\LPLQLQ�EX�NRQXGD�HWNLOL�ROXS�ROPDGÕ÷Õ�
NRQXVX�DoÕNOÕ÷D�NDYXúWXUXODPDGÕ�
/XFLDQR� YH� DUNDGDúODUÕ� LOH� 5DMD� YH� DUNDGDúODUÕ� \DSWÕNODUÕ�
oDOÕúPDODUGD� ...¶QÕ� WHWNLN� LVWHPH� VLVWHPLQH� HQWHJUH�
HWWLNOHULQGH�� DFLO� VHUYLVWH� SXOPRQHU� %7$� WHWNLN� RUDQÕQÕQ�
D]DOGÕ÷ÕQÕ� ������ KDVWD� EDúÕQD� VÕUDVÕ\OD� ����¶WDQ� ����¶H���
����
WHQ� ����
H� NDGDU�� YH� SR]LWLI� 3(� WDQÕ� YHULPOLOL÷LQLQ� GH�
EHOLUJLQ� DUWWÕ÷ÕQÕ� �VÕUDVÕ\OD� ����
GHQ� �����
\D�� ����¶GHQ�
����¶H�NDGDU��ELOGLUPLúOHUGLU�����������'XQQH�YH�DUNDGDúODUÕ�
LVH� EHQ]HU� ELU� oDOÕúPD\Õ� KDVWDQHGH� \DWDQ� KDVWDODU� �]HULQGH�
\DSPÕúODU� YH� ...¶QÕQ� WHWNLN� LVWHPH� VLVWHPLQH� HQWHJUH�
HGLOGL÷LQGH�\DWDQ�KDVWDODUGD�GD�SXOPRQHU�%7$�WHWNLN�RUDQÕQÕQ�
D]DOGÕ÷ÕQÕ� ������ KDVWD� EDúÕQD� ����¶GHQ� ����¶\D� NDGDU�� YH�
SR]LWLI�3(�WDQÕ�YHULPOLOL÷LQLQ�GH�EHOLUJLQ�DUWWÕ÷ÕQÕ��������¶WHQ�
�����¶H�NDGDU���ELOGLUPLúOHUGLU�������
3XOPRQHU�%7$�oHNLPLQH�NDUDU�YHULOPHVL�LoLQ�PHYFXWWD�ELUoRN�

(UWHP�ù%��YH�DUN� $NG�7ÕS�'�����������

���

GH÷HUOHQGLUPH� VLVWHPOHUL� WDQÕPODQPÕú� ROPDVÕQD� UD÷PHQ�
\DSÕODQ� ED]Õ� oDOÕúPDODUGD� ...¶QÕQ� WDP� RODUDN� X\JXODQ�
PDGÕ÷Õ�GROD\ÕVÕ\OD�'�GLPHU�WHVWL�YH�SXOPRQHU�%7$�oHNLPOHUL�
QLQ� DúÕUÕ� NXOODQÕOGÕ÷Õ� J|VWHULOPLúWLU� ����� &ULFKORZ� YH�
DUNDGDúODUÕ�\DSWÕNODUÕ�oDOÕúPDGD�DFLO�VHUYLV�oDOÕúDQODUÕQÕQ�3(�
|Q�WDQÕVÕQGD�NHQGL�NOLQLN�GH÷HUOHQGLUPHOHULQLQ�...¶ÕQD�HúLW�
YH� KDWWD� GDKD� �VW�Q� ROGX÷XQX� G�ú�QG�NOHULQL�� EX� QHGHQOH�
...¶QÕ�NXOODQPDGÕNODUÕQÕ�EHOLUWPLúOHUGLU�������

&RVWDQWLQR� YH� DUNDGDúODUÕ�� \DSWÕNODUÕ� oDOÕúPDGD� DFLO� VHUYLV�
KHNLPOHULQLQ�:HOOV�VNRUXQX�\HWHULQFH�NXOODQPDGÕNODUÕQÕ��3(�
|Q� WDQÕVÕQD� VXEMHNWLI� RODUDN� NDUDU� YHUGLNOHULQL� YH� SXOPRQHU�
%7$�WHWNLN�YHULPOLOL÷LQL�����RODUDN�WHVSLW�HWPLúOHUGLU��+HU�QH�
NDGDU�OLWHUDW�UGH�SXOPRQHU�%7$�WHWNLN�YHULPOLOL÷L�LoLQ�NHVLQ�
RODUDN�WHVSLW�HGLOPLú�ELU�RUDQ�ELOGLULOPHPLúVH�GH�����RUDQÕQ�
GD�WDQÕ�YHULPOLOL÷LQL��DúÕUÕ�NXOODQÕP�RODUDN�NDEXO�HWPLúOHUGLU�
������

'UHVFHU� YH� DUNDGDúODUÕ� GD� ...¶QÕ� WHWNLN� LVWHPH� VLVWHPLQH�
HQWHJUH� HWWLNOHULQGH�3(� WHVSLWLQGH� SXOPRQHU�%7$� WHWNLNLQLQ�
WDQÕ�YHULPOLOL÷LQLQ�\�NVHN�EXOPXúODUGÕU��$QFDN�X\JXODPDQÕQ�
WHWNLN� V�UHVLQL� X]DWPDVÕ� YH� SUDWLN� ROPDPDVÕ� QHGHQL\OH� DFLO�
VHUYLV� KHNLPOHUL� WDUDIÕQGDQ� X\JXODQDELOLU� RODUDN� NDEXO�
J|UPHGL÷LQL�� GROD\ÕVÕ\OD�...¶QÕ� WHWNLN� LVWHPH� VLVWHPLQGHQ�
oÕNDUÕOGÕ÷ÕQÕ�ELOGLUPLúOHUGLU��������
%L]LP� oDOÕúPDPÕ]GD� GD� KDVWDODUÕQ� KDVWDQH� ELOJL� VLVWHPL�
�]HULQGHNL�GRV\DODUÕQGDQ�...¶QD��:HOOV�VNRUX��DLW�YHULOHUL�
WDP�RODUDN� HOGH� HGLOHPHPLúWL��%X�GXUXPGD�KDVWDQHPL]� DFLO�
VHUYLV�KHNLPOHULQLQ�3(�|Q�WDQÕVÕQD�NHQGL�NOLQLN�WHFU�EHOHULQH�
J|UH�VXEMHNWLI�RODUDN�NDUDU�YHUGLNOHUL�VRQXFX�oÕNDELOLU��$QFDN�
V|]� NRQXVX� GXUXPXQ� KDVWDQHPL]� DFLO� VHUYLV� KHNLPOHULQLQ�
...� X\JXODPDVÕQÕ� SUDWLN� EXOPDPDODUÕQD� YH� NHQGL� NOLQLN�
WHFU�EHOHULQH��GDKD�oRN�J�YHQPHOHULQH�ED÷OÕ�RODELOHFH÷L�JLEL��
...� X\JXODGÕNODUÕ� KDOGH� YHULOHUL� WDP� RODUDN� G|N�PDQWH�
HWPHPHOHULQH�GH�ED÷OÕ�RODELOHFH÷LQL�G�ú�QG�N��

%DWWDO�YH�DUNDGDúODUÕ��\DSWÕNODUÕ�ELU�oDOÕúPDGD��SXOPRQHU�%7$�
WHWNLNLQLQ�WDQÕ�YHULPOL÷LQL�������RODUDN�WHVSLW�HWPLúOHU��$QFDN�
HPEROL�VDSWDQPD\DQ�KDVWDODUÕQ������¶LQGH�NOLQL÷L�DoÕNOD\DQ�
DNFL÷HU� LQILOWUDV\RQX�NRQVROLGDV\RQ�� DWDOHNWD]L� YH� SOHYUDO�
HII�]\RQ�YE�� EDúND� EXOJXODU� WHVSLW� HWPLúOHU�� 3XOPRQHU�%7$�
WHWNLNLQLQ�SXOPRQHU�YDVN�OHU�LQFHOHPH�\DQÕQGD��SDUDQNLPDO��
PHGLDVWLQDO�� NDUGL\DN�� SOHYUDO� \DSÕODU�� WRUDNV� GXYDUÕ� YH� �VW�
EDWÕQ� RUJDQODUÕQÕQ� ELU� E�W�Q� RODUDN� GH÷HUOHQGLULOPHVLQH�
RODQDN�VD÷ODGÕ÷Õ�LoLQ�NRQYDQVL\RQHO�DQMLRJUDIL�YH\D�YHQWLODV�
\RQ�SHUI�]\RQ� �9�3�� VLQWLJUDILVL� JLEL� GL÷HU� J|U�QW�OHPH�
\|QWHPOHULQH� J|UH� GDKD� DYDQWDMOÕ� ROGX÷XQX� EHOLUWPLúOHUGLU�
������%L]LP�oDOÕúPDPÕ]GD�GD�SXOPRQHU�%7$� WHWNLNLQLQ� WDQÕ�
YHULPOLOL÷L� OLWHUDW�UOH�X\XPOX�RODUDN�G�ú�N��������EXOXQGX��
$QFDN� EL]� GH� %DWWDO� YH� DUNDGDúODUÕ� JLEL� KDVWDODUÕQ� E�\�N�
NÕVPÕQGD� EDúWD� DNFL÷HU� LQILOWUDV\RQX�NRQVROLGDV\RQ�� DWDOHN�
WD]L�YH�SOHYUDO�HII�]\RQ�YE��ROPDN��]HUH�NOLQL÷L�DoÕNOD\DFDN�
EDúND�SDWRORMLOHU�WHVSLW�HWWLN��

3XOPRQHU� HPEROL� KD\DWÕ� WHKGLW� HGHQ� YH� ]DPDQÕQGD� HWNLOL�
WHGDYL�JHUHNWLUHQ�|QHPOL�ELU�NOLQLN�WDEORGXU�������������/LWH��
UDW�UGH� WHGDYL� HGLOPH\HQ� KDVWDODUGD� PRUWDOLWH� \DNODúÕN�
������� RUDQÕQGDGÕU� ����� 8OXVODUDUDVÕ� 3XOPRQHU� (PEROL�

øúELUOL÷L� �,&23(5��YHULOHULQH�J|UH��DNXW�3(¶GHQ�VRQUDNL� LON�
�o�D\GD�|O�P�RUDQÕ�����RODUDN��3(�YH�VLVWROLN�KLSRWDQVL\RQX�
RODQODUGD� ��� J�QO�N� PRUWDOLWH� RUDQÕ� ������ RODUDN� WHVSLW�
HGLOPLúWLU����������%L]LP�oDOÕúPDPÕ]GD�LON���ELU�D\�LoHULVLQGH�
NL� PRUWDOLWH� RUDQÕQÕQ� 3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD�
��������3(�WHVSLW�HGLOPH\HQ��*UXS����KDVWDODUD���������J|UH�
LVWDWLVWLNVHO�DQODPOÕ�RODUDN�GDKD�\�NVHN�EXOXQGX��S�������
%HORKODYHN� YH� DUNDGDúODUÕ�� 3(¶QLQ� HSLGHPL\RORML�� ULVN�
IDNW|UOHUL�� SDWRIL]\RORML�� NOLQLN� EXOJXODU� YH� WDQÕVÕQÕ� LQFHOH�
GLNOHUL�oDOÕúPDODUÕQGD��NDOS�YH\D�DNFL÷HU�KDVWDOÕ÷Õ�JLEL�NURQLN�
KDVWDOÕ÷Õ� RODQ� KDVWDODUGD� SXOPRQHU� GRODúÕPGD� N�o�N� ELU�
WÕNDQÕNOÕ÷ÕQ� ELOH� HUNHQ� SXOPRQHU� KLSHUWDQVL\RQD� \RO� DoDUDN�
VD÷� NDOS� \HWPH]OL÷LQH� YH� QLKD\HWLQGH� DQL� |O�PH� \RO� DoDEL�
OHFH÷LQL�ELOGLUPLúOHUGLU��������%L]�GH�oDOÕúPDPÕ]GD�HúOLN�HGHQ�
NURQLN� KDVWDOÕN� YDUOÕ÷Õ� GXUXPXQGD� LON� � ELU� D\� LoHULVLQGHNL�
PRUWDOLWH� RUDQÕQÕ� 3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD�
��������3(�WHVSLW�HGLOPH\HQ��*UXS����KDVWDODUD���������J|UH�
LVWDWLVWLNVHO�DQODPOÕ�RODUDN�GDKD�\�NVHN�EXOGXN��S�������

0RQUHDO�YH�DUNDGDúODUÕ��3(�Q�NV��YH�WURPERVLW�VD\ÕVÕ�DUDVÕQ�
GDNL� LOLúNL\L� DUDúWÕUGÕNODUÕ� oDOÕúPDGD� D]DOPÕú� WURPERVLW�
VD\ÕVÕQÕQ� 3(� ROJXODUÕQGD� WURPE�V� ROXúXPX� VÕUDVÕQGD� DúÕUÕ�
NXOODQÕPD� ED÷OÕ� ROGX÷XQX�� DUWPÕú� WURPERVLW� VD\ÕVÕQÕQ� LVH�
DUWDQ� W�NHWLPLQ� DUGÕQGDQ� NRPSDQVDV\RQ� LoLQ� WURPERVLW�
�UHWLPLQGHNL� DUWÕúD� ED÷OÕ� RODELOHFH÷LQL� �WHNUDUOD\DQ� 3(
OL�
KDVWDODU� KDULo�� ELOGLUPLúOHUGLU�� $\UÕFD� WURPERVLW� VD\ÕVÕQÕQ�
J�QGHQ�J�QH�YH\D�WHN�ELU�J�Q�LoLQGH�|QHPOL�|Oo�GH�IDUNOÕOÕN�
J|VWHUHELOHFH÷LQL�EX�QHGHQOH�WHN�EDúÕQD�Q�NV�Q�oRN�]D\ÕI�ELU�
EHOLUOH\LFLVL� ROGX÷XQX� ELOGLUPLúOHUGLU� ������ dDOÕúPDPÕ]GD�
WURPERVLW� VD\ÕVÕ� 3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� 3(�
WHVSLW� HGLOPH\HQ� �� *UXS���� � KDVWDODUD� J|UH� \�NVHN� EXOXQ�
PXúWX��$QFDN� EXOJX� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� GH÷LOGL� �S!�
�������%XQXQ�QHGHQLQLQ�SXOPRQHU�HPEROL�JHOLúHQ�KDVWDODUGD�
WURPER]� VÕUDVÕQGD� D]DOPÕú� WURPERVLW� VD\ÕVÕQÕ� NRPSDQVH�
HWPHN�DPDFÕ\OD�DUWPÕú�WURPERVLW��UHWLPLQH�ED÷OÕ�RODELOHFH÷L�
QL�G�ú�QG�N��

/DNWDW�� GRNXODUGDNL� ER]XOPXú� RNVLMHQL]DV\RQOD� LOLúNLOL� ELU�
ODERUDWXDU�SDUDPHWUHVL�RODUDN�NDEXO�HGLOLU�������$UWPÕú�ODNWDW�
G�]H\L� D\UÕFD� VHSVLVWH� SURJQRVWLN� ELU� EHOLUWHo� RODUDN� NDEXO�
HGLOPLúWLU�������9DQQL�YH�DUNDGDúODUÕ��\DSWÕNODUÕ�ELU�oDOÕúPDGD��
LNL�P0�YH��]HULQGHNL�SOD]PD�ODNWDW�G�]H\LQLQ�úRN��KLSRWDQVL�
\RQ�� VD÷� NDOS� \HWPH]OL÷L� YH\D� NDUGL\DN� GRNX� KDVDUÕQGDQ�
ED÷ÕPVÕ]� RODUDN� DNXW� 3(� KDVWDODUÕQGD� \�NVHN� PRUWDOLWH� LOH�
LOLúNLOL� ROGX÷XQX� J|VWHUPLúOHUGLU� ������ %L]LP� oDOÕúPDPÕ]GD�
ODNWDW�GH÷HUOHUL�W�P�KDVWDODUGD��LNL�P0¶�Q��]HULQGH�ROPDNOD�
EHUDEHU� 3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� 3(� WHVSLW�
HGLOPH\HQ� ��*UXS���� � KDVWDODUD� J|UH� GDKD� \�NVHN� EXOXQGX��
$QFDN�EXOJX�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GH÷LOGL��S!��������
3ULQV�YH�DUNDGDúODUÕ��SXOPRQHU�DUWHU\HO�KLSHUWDQVL\RQ��3$+��
SURJQR]X� LOH� VHUXP� NORU� G�]H\L� DUDVÕQGDNL� LOLúNL\L�
DUDúWÕUGÕNODUÕ� oDOÕúPDGD�� VHUXP� NORU� VHYL\HVLQGHNL� KHU� � ELU�
PPRO�/� D]DOPDQÕQ�PRUWDOLWH� RUDQÕQGD���¶O�N� DUWÕúD� QHGHQ�
ROGX÷XQX� EXOPXúODU�� $]DOPÕú� VHUXP� NORU� VHYL\HVLQLQ� VD÷�
YHQWULN�O�\HWPH]OL÷L�EXOJXODUÕ�LOH�ELUOLNWH�\Dú��FLQVL\HW��VHUXP�
VRG\XP�G�]H\L��E|EUHN�IRQNVL\RQODUÕ�YH�GL�UHWLN�NXOODQÕPÕQ�
GDQ� ED÷ÕPVÕ]� RODUDN� 3$+� PRUWDOLWHVLQLQ� QRQLQYD]LY� ELU�
EHOLUOH\LFLVL� RODELOHFH÷LQL� ELOGLUPLúOHUGLU�� 3XOPRQHU� DUWHU\HO�

KLSHUWDQVL\RQ� EDúOÕ� EDúÕQD� ELU� KDVWDOÕN� ROPD\ÕS�� SXOPRQHU�
DUWHU�EDVÕQFÕQÕQ�����PP+J�|Oo�OPHVL\OH�NDUDNWHUL]H�SDWROR�
MLN� ELU� GXUXPGXU�� 3XOPRQHU� DUWHU\HO� KLSHUWDQVL\RQ� SHN� oRN�
QHGHQH�ED÷OÕ�JHOLúHELOLU��.URQLN�3(�EX�QHGHQOHUGHQ�ELULVLGLU�
������%L]LP�oDOÕúPDPÕ]GD�VHUXP�NORU�GH÷HUOHUL�W�P�KDVWDODU�
GD� ���P0RO�/� DOWÕQGD� ROPDNOD� EHUDEHU� 3(� WHVSLW� HGLOHQ�
�*UXS����KDVWDODUGD�3(�WHVSLW�HGLOPH\HQ��*UXS�����KDVWDODUD�
J|UH� LVWDWLVWLNVHO� DQODPOÕ� RODUDN� GDKD� G�ú�N� EXOXQGX�
�S���������

dDOÕúPDPÕ]GD�DUWPÕú�ODNWDW�VHYL\HVL�YH�G�ú�N�NORU�VHYL\HVL�
QLQ� LON� � ELU� D\� LoHULVLQGHNL� PRUWDOLWH� RUDQODUÕQÕQ� 9DQQL� YH�
DUNDGDúODUÕ�LOH�3ULQV�YH�DUNDGDúODUÕQÕQ�oDOÕúPDODUÕQGD�ROGX÷X�
JLEL� ELUELUOHUL\OH� LOLúNLOL� RODELOHFH÷LQL� YH� DUWPÕú� ODNWDW� YH�
G�ú�N�NORU�VHYL\HOHULQLQ�N|W��SURJQR]XQ�ELU�J|VWHUJHVL�RODEL�
OHFH÷L�VRQXFXQD�YDUGÕN���

dDOÕúPDPÕ]GD� SXOPRQHU� %7$� WHWNLNLQLQ� WDQÕ� YHULPOLOL÷LQL�
OLWHUDW�UOH�X\XPOX�RODUDN�G�ú�N�EXOGXN��$QFDN�W�P�KDVWDODU�
GD�'�'LPHU�GH÷HUOHULQLQ�\�NVHN�EXOXQPDVÕ�WHWNLNLQ�EX�GHQOL�
ID]OD� NXOODQÕOPDVÕQÕ� KDNOÕ� J|VWHUPHNWHGLU��$\UÕFD� 3(� WHVSLW�
HGLOPH\HQ�KDVWDODUGD�NOLQL÷L�DoÕNOD\DFDN�EDúND�SDWRORMLOHULQ�
WHVSLW� HGLOPLú� ROPDVÕQÕQ� KHP� 3(� D\ÕUÕFÕ� WDQÕVÕQGD� KHP� GH�
KDVWD� WHGDYLVLQGH� |QHPOL� ELU� NDWNÕ� VD÷ODGÕ÷Õ� NDQDDWLQGH\L]��
dDOÕúPDPÕ]GD� SXOPRQHU� %7$� WDQÕ� YHULPOLOL÷LQGHNL�
G�ú�NO�÷�Q�DQD�QHGHQLQLQ�3(¶QLQ�KD\DWÕ�WHKGLW�HGHQ�D÷ÕU�ELU�
NOLQLN� GXUXP� ROPDVÕ�� VHPSWRPODUÕQÕQ� QRQVSHVLILN� ROPDVÕ�
QHGHQL\OH� WDQÕVÕQÕQ� ]RU� ROPDVÕ� YH� DFLO� WHGDYL� JHUHNWLUPHVL�
QHGHQL\OH� ...� WDP� RODUDN� X\JXODQPDPDVÕQD� ED÷ODGÕN��
%XQXQ� \DQÕQGD� WDQÕ� HNVLNOL÷LQLQ� YH\D� \DQOÕú� SR]LWLI� WDQÕ�
NRQXOPDVÕ� GXUXPXQGD� JHUHNVL]� DQWLWURPEROLWLN� WHGDYL\H�
ED÷OÕ� JHOLúHELOHFHN� NRPSOLNDV\RQODUÕQ� GD� KD\DWL� |QHP� DU]�
HWPHVL�YH�W�P�EX�ROXPVX]�WDEORODUÕQ�DFLO�VHUYLV�KHNLPOHULQH�
GR÷XUDFD÷Õ� PHGLNROHJDO� HQGLúHOHULQ� EX� VRQXFD� \RO� DoDEL�
OHFH÷LQL�G�ú�QPHNWH\L]�

dDOÕúPDQÕQ�NÕVÕWOÕOÕNODUÕ�
���dDOÕúPDQÕQ�UHWURVSHNWLI�RODUDN�\DSÕOPÕú�ROPDVÕ
���+DVWD�VD\ÕVÕQÕQ�D]�ROPDVÕ
��� dDOÕúPD� NDSVDPÕQGDNL� KDVWDODUÕQ� NOLQLN� YH� ODERUDWXYDU�
YHULOHUL�+%6��]HULQGHNL�GRV\DODUÕGDQ�HOGH�HGLOGL��.D\ÕWODUGD�
NL�HNVLNOLNOHU�QHGHQL\OH�KDVWDODUÕQ�ED]Õ�ODERUDWXYDU�EXOJXODUÕ�
�.ORU�YH�ODNWDW��LOH�|]HOOLNOH�:HOOV�VNRUX�SDUDPHWUHOHULQLQ�ELU�
NÕVPÕQÕQ�HOGH�HGLOHPHPLú�ROPDVÕ�YH�NOLQLN�ELOJLOHULQ�PHYFXW�
ELOJLOHU� LOH� VÕQÕUOÕ� ROPDVÕ� oDOÕúPDPÕ]ÕQ� HQ� |QHPOL�
NÕVÕWOÕOÕNODUÕGÕU��

;76=i
6RQXo� RODUDN�� 3(� |Q� WDQÕVÕ� LOH� LVWHQHQ� SXOPRQHU� %7$¶QÕQ�
WDQÕVDO�YHULPOLOL÷LQL��OLWHUDW�UOH�X\XPOX�RODUDN�G�ú�N�EXOGXN��
$QFDN�WHWNLNLQ�GR÷UXOX÷XQX�YH�SHUIRUPDQVÕQÕ�DUWWÕUPDN�LoLQ�
LOHUL�oDOÕúPDODUD�LKWL\Do�ROGX÷XQX�G�ú�QPHNWH\L]�

(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
dDQDNNDOH� 2QVHNL]� 0DUW� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� (WLN�
.XUXOX�WDUDIÕQGDQ�RQD\ODQPÕúWÕU��RQD\�QXPDUDVÕ������������

+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� ��ù%(���7DVDUÕP���ù%(���'HQHWOHPH�±�ù%(��1$��0'��
2%��9HUL�7RSODQPDVÕ�YH�YH\D�øúOHPHVL�±�ù%(��1$��0'��2%��
$QDOL]� YH�YH\D� <RUXP� �� ù%(�� 1$�� 0'�� 2%�� /LWHUDW�U�
7DUDPDVÕ� �� ù%(��<D]Õ\Õ�<D]DQ� �� ù%(�� (OHúWLUHO� øQFHOHPH� ��
ù%(��1$��0'��2%

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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ABSTRACT
Objective: 
7KH� XVH� RI� DGYDQFHG� PHGLFDO� LPDJLQJ� LQ� WKH� HPHUJHQF\�
GHSDUWPHQW��('��KDV�LQFUHDVHG�VXEVWDQWLDOO\��:LWK�WKLV�UDSLG�
LQFUHDVH��WKH�SRVVLELOLW\�RI�ERWK�WKH�ORZ�GLDJQRVWLF�HIILFLHQF\�
RI� WKHVH� LPDJLQJ�PHWKRGV��DV�ZHOO�DV� WKH�SRVVLEOH�GDPDJHV�
WKDW�PD\�RFFXU�GXH�WR�WKHVH�PHWKRGV�FDPH�LQWR�TXHVWLRQ��,Q�
WKLV� UHJDUG�� WKH� XVH� RI� SXOPRQDU\� FRPSXWHG� WRPRJUDSK\�
DQJLRJUDSK\��SXOPRQDU\�&7$���VWDQGV�RXW�

Material and Methods: 
$IWHU�HWKLFV�FRPPLWWHH�DSSURYDO�WKLV�VWXG\�ZDV�FDUULHG�RXW�E\�
retrospectively examining the radiological images and medi�
FDO� UHFRUGV� RI� SDWLHQWV� ZKR� ZHUH� DGPLWWHG� WR� dDQDNNDOH�
2QVHNL]� 0DUW� 8QLYHUVLW\� (PHUJHQF\� 'HSDUWPHQW� EHWZHHQ�
-DQXDU\������DQG�-XQH�������DQG�IRU�SXOPRQDU\�&7$�H[DP�
LQDWLRQ�ZDV�UHTXHVWHG�ZLWK�D�SUH�GLDJQRVLV�RI�3(�
6WXG\�GDWD�ZHUH�DQDO\]HG�XVLQJ�6366����SDFNDJH�SURJUDP��
0DQQ�:KLWQH\�8�WHVW�ZDV�XVHG�IRU�FRPSDULVRQ�RI�QXPHULFDO�
YDULDEOHV� DQG� &KL�6TXDUH� WHVW� ZDV� XVHG� IRU� FRPSDULVRQ� RI�
FDWHJRULFDO�YDULDEOHV��,Q�WKH�LQWHUSUHWDWLRQ�RI�VWDWLVWLFDO�GDWD��
S�������ZDV�FRQVLGHUHG�VLJQLILFDQW��

Results: 
,Q�WKH���VWXG\�SHULRG��D�WRWDO�RI�����SDWLHQWV�DGPLWWHG�WR�WKH�
HPHUJHQF\� GHSDUWPHQW� DQG� KDG� SXOPRQDU\� &7$� ZLWK� D�
SUH�GLDJQRVLV� RI�3(�ZHUH� LGHQWLILHG��(OHYHQ�RI� WKH� SDWLHQWV�
ZHUH�H[FOXGHG�IURP�WKH�VWXG\�EHFDXVH�RI�DUWLIDFWV��7KH�GDWD�
RI�WKH�UHPDLQLQJ�����SDWLHQWV�ZHUH�DQDO\]HG��:KLOH�SXOPR�
QDU\�HPEROLVP�ZDV� IRXQG� LQ���� �������SDWLHQWV� �*URXS�����
SXOPRQDU\�HPEROLVP�ZDV�QRW�IRXQG�LQ��������������SDWLHQWV�
�*URXS�����1R�SDWKRORJ\�ZDV�REVHUYHG�LQ�WZR��������RI�WKH�
SDWLHQWV�ZLWKRXW�HPEROLVP�DQG�UHSRUWHG�DV�QRUPDO��
,Q� ERWK� JURXSV�� WKH� SDWLHQWV�PRVW� IUHTXHQWO\� DSSOLHG� WR� WKH�
HPHUJHQF\�GHSDUWPHQW�ZLWK�FRPSODLQWV�RI�VKRUWQHVV�RI�EUHDWK�
DQG�VHFRQGO\��FKHVW�SDLQ��7DEOH�,��

Conclusions: 
:H�IRXQG�WKH�GLDJQRVWLF�HIILFLHQF\�RI�SXOPRQDU\�&7$�LV�ORZ�
��������FRQVLVWHQW�ZLWK�WKH�OLWHUDWXUH��+RZHYHU��ZH�WKLQN�WKDW�
IXUWKHU� VWXGLHV� DUH� QHHGHG� WR� LQFUHDVH� WKH� DFFXUDF\� DQG�
SHUIRUPDQFH�RI�WKH�H[DPLQDWLRQ��

Key Words: 
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Acil servislerde ileri görüntüleme yöntemleri giderek artan 
RUDQODUGD� NXOODQÕOPD\D� EDúODPÕúWÕU� ������� %X� KÕ]OÕ� DUWÕú�
EHUDEHULQGH��KHP�V|]�NRQXVX�J|U�QW�OHPH�\|QWHPOHULQLQ�WDQÕ�
YHULPOLOL÷LQLQ� G�ú�N� ROPD� RODVÕOÕ÷ÕQÕ�� KHP� GH� EX�PHWRWODUD�
ED÷OÕ� JHOLúHELOHFHN�RODVÕ� ]DUDUODUÕ� J�QGHPH�JHWLUPLúWLU�� øOHUL�
J|U�QW�OHPH� PHWRWODUÕQÕQ� DúÕUÕ� NXOODQÕPÕ�� PDOL\HW� DUWÕúÕ��
UDG\DV\RQ� PDUX]L\HWL�� DFLO� VHUYLVWH� NDOÕú� V�UHVLQGH� X]DPD��
NRQWUDVW�PDGGHOHUH�ED÷OÕ�DOHMLN�UHDNVL\RQODU�YH��NOLQLN�|QHPL�
ROPD\DQ� NDID� NDUÕúWÕUÕFÕ� UDG\RORMLN� EXOJX� JLEL� LVWHQPH\HQ�

VRQXoODUD� \RO� DoDELOLU� ������� %X� NRQXGD� DFLO� VHUYLVOHUGH�
SXOPRQHU� HPEROLGHQ� �3(�� ú�SKHOHQLOHQ� KDVWDODUGD� LOHUL�
J|U�QW�OHPH�\|QWHPOHULQGHQ�SXOPRQHU�ELOJLVD\DUOÕ�WRPRJUD�
IL� DQMLRJUDIL� �SXOPRQHU� %7$�� NXOODQÕPÕ� |]HOOLNOH� |Q� SODQD�
oÕNPDNWDGÕU���������
$NXW�3(�G�Q\D�JHQHOLQGH�|QHPOL�ELU�PRUELGLWH�YH�PRUWDOLWH�
QHGHQLGLU��������3XOPRQHU�HPEROL�LQVLGDQVÕ�������������ROXS��
EX�RUDQ����\DúÕQ��]HULQGHNL�ELUH\OHUGH�\DNODúÕN������¶H�NDGDU�
\�NVHOPHNWHGLU� ����� 7HGDYL� HGLOPH\HQ� KDVWDODUGD� PRUWDOLWH�
ULVNLQLQ� ������� DUDVÕQGD� ROGX÷X� WDKPLQ� HGLOPHNWHGLU��
<DSÕODQ�SURVSHNWLI�oDOÕúPDODUGD�WHGDYL�HGLOHQ�ROJXODUGD�LON���
D\� LoHULVLQGH�PRUWDOLWH� RUDQÕ������ RODUDN� ELOGLULOPLúWLU� �����
$\UÕFD�SHULQDWDO�DQQH�|O�POHULQGH�3(� LON� VÕUDGD�\HU�DOPDN�
WDGÕU������%LU�GL÷HU�NRUNXWXFX�LVWDWLVWLN�LVH�NOLQLV\HQOHULQ�3(�
YDNDODUÕQÕQ� \DNODúÕN� ���¶VLQL� DWODGÕNODUÕ� YH� KDVWDODUÕQ�
���¶LQGH�SRVWPRUWHP�3(�WDQÕVÕQÕQ�NRQXOGX÷X�úHNOLQGHGLU�����
�����3XOPRQHU�HPEROL�J|÷�V�D÷UÕVÕ��QHIHV�GDUOÕ÷Õ��oDUSÕQWÕ�YH�
DQL� |O�P� YE�� JHQLú� NOLQLN� EHOLUWL� YH� VHPSWRP� \HOSD]HVL� LOH�
JLGHQ�ELU�WDEOR�ROGX÷X�LoLQ�DFLO�VHUYLVH�EDúYXUDQ�KDVWDODU�LoLQ�
VÕNOÕNOD�ú�SKHOHQLOHQ�ELU�|Q�WDQÕGÕU����������
%L]� EX� oDOÕúPDGD� dDQDNNDOH� 2QVHNL]� 0DUW� hQLYHUVLWHVL�
+DVWDQHVL�$FLO�6HUYLVL¶QH�EDúYXUDQ�YH�3(�|Q�WDQÕVÕ�LOH�SXOPR�
QHU�%7$�WHWNLNL�LVWHQHQ�KDVWDODUGD�SXOPRQHU�%7$�WHWNLNLQLQ�
WDQÕ�YHULPOLOL÷LQL�DUDúWÕUPD\Õ�DPDoODGÕN�

/-:-i�^M�Al6<-54-:
dDOÕúPD�� $UDúWÕUPD� <D\ÕQ� (WL÷LQH� YH� +HOVLQNL� 'HNOD��
UDV\RQXQD� X\JXQ� RODUDN� JHUoHNOHúWLULOPLú� ROXS�� � |QFHVLQGH�
dDQDNNDOH� 2QVHNL]� 0DUW� hQLYHUVLWHVL� .OLQLN�$UDúWÕUPDODU�
(WLN� .XUXOX¶QGDQ� RQD\� DOÕQPÕúWÕU� �.DUDU� 1R�� ������������
dDOÕúPD�2FDN� ����� LOH� +D]LUDQ� ����� DUDVÕQGD� DFLO� VHUYLVH�
EDúYXUDQ� YH�3(�|Q� WDQÕVÕ� LOH� SXOPRQHU�%7$� WHWNLNL� LVWHQHQ�
KDVWDODUÕQ� UDG\RORMLN� J|U�QW�OHULQLQ� YH�PHGLNDO� ND\ÕWODUÕQÕQ�
UHWURVSHNWLI�RODUDN�LQFHOHQPHVL�\|QWHPL\OH�\DSÕOGÕ��dDOÕúPD�
LoLQ� KDVWDQH� \|QHWLPLQGHQ� JHUHNOL� L]LQ� DOÕQGÕ�� dDOÕúPD\D�
DOÕQDQ�KDVWDODUÕQ�NOLQLN�ELOJLOHUL�DODQODUÕQGD�������\ÕO�WHFU�E�
H\H�VDKLS�LNL�DFLO�VHUYLV�KHNLPL�WDUDIÕQGDQ�LQFHOHQGL��+DVWD�
ODUD�DLW�SXOPRQHU�%7$�WHWNLNOHUL�KDVWDQHPL]�3$&6�VLVWHPLQG�
HQ��KDVWDODUÕQ�NOLQLN�ELOJLOHUL�YH�|QFHNL�UDSRUODUÕQGDQ�KDEHUVL]�
DODQODUÕQGD� ������ \ÕO� WHFU�EHOL� oDOÕúPDQÕQ� \�U�W�F�V��
UDG\RORJODU�WDUDIÕQGDQ�WHNUDU�GH÷HUOHQGLULOGL�dDOÕúPD\D�GDKLO�
HGLOPH�NULWHUOHUL��DFLO�VHUYLVH�EDúYXUPDN�����\DúÕQGDQ�E�\�N�
ROPDN�� 3(� |Q� WDQÕVÕ\OD� SXOPRQHU� %7$� oHNLOPLú� ROPDN� YH�
UDG\RORMLN�J|U�QW�OHULQ�NDOLWHVL�\HWHUOL�ROPDN�RODUDN�EHOLUOHQ�
GL��$UWHIDNWODU�QHGHQL\OH�J|U�QW��NDOLWHVL�G�ú�N�RODQ�KDVWDODU�
oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ�
+DVWDQHPL]GH� SXOPRQHU� %7$� oHNLPOHUL� 7RVKLED�$TXLOOLRQ�
21(���7RVKLED�0HGLFDO�6\VWHPV��7RN\R��-DSDQ������GHGHNW|U�
����NHVLW��$NWLI�NROLPDV\RQ��685(([SRVXUH��'�$,'5��;<=�
PRG�ODV\RQX��WRPRJUDIL�FLKD]Õ�LOH�\DSÕOPDNWD�ROXS��SXOPR�
QHU�%7$�LoLQ�J|U�QW�OHPH�SDUDPHWUHOHUL�N9������P$��������
URWDV\RQ�]DPDQÕ�����PV��NHVLW�NDOÕQOÕ÷Õ���PP��NHVLW�LQWHUYDOL�
�� PP�� RODUDN� D\DUODQPÕúWÕU�� dDOÕúPD\D� GDKLO� HGLOHQ� W�P�
KDVWDODUÕQ� SXOPRQHU� %7$� oHNLPOHUL� EX� SURWRNROH� J|UH�
\DSÕOPÕúWÕ�� +DVWDODUÕQ� \Dú�� FLQVL\HW�� DFLO� VHUYLVH� ELULQFLO�
EDúYXUX� úLND\HWL�� NURQLN� KDVWDOÕN� ELOJLOHUL�� WDP� NDQ� VD\ÕPÕ��
EL\RNLP\D�DQDOL]L��NDQ�JD]Õ�DQDOL]L��'�'LPHU� WHVW� VRQXoODUÕ�
YH� DFLO� VHUYLVWH� NDOÕú� V�UHOHUL� KDVWDQH� ELOJL� VLVWHPL� �+%6��

�]HULQGHNL� GRV\DODUÕQGDQ� HOGH� HGLOGL�� $FLO� VHUYLVH� ELULQFLO�
EDúYXUX�úLND\HWL��QHIHV�GDUOÕ÷Õ��J|÷�V�D÷UÕVÕ��oDUSÕQWÕ��ED\ÕO�
PD��EDOJDPGD�NDQ�JHOPHVL��|NV�U�N�YH�GL÷HU�QHGHQOHU�RODUDN�
JUXSODQGÕUÕOGÕ�� .URQLN� KDVWDOÕNODU�� GRV\D� ELOJLVL� YH� (�QDEÕ]�
YHULOHUL� �]HULQGHQ� YDU�� \RN� YH\D� EHOLUWLOPHPLú� úHNOLQGH�
VÕQÕIODQGÕUÕOGÕ�� $FLO� VHUYLVWH� NDOÕú� V�UHOHUL�� KDVWDQÕQ� DFLO�
VHUYLVH� EDúYXUX� DQÕQGDQ� VRQODQÕPÕQD� NDGDU� JHoHQ� ]DPDQ�
RODUDN�������GDNLND� ��VDDW������������GDNLND� ���VDDW�RODFDN�
úHNLOGH� VDDW� FLQVLQGHQ� ND\GHGLOGL�� +DVWDODUÕQ� PRUWDOLWH�
GXUXPODUÕ� |O�P� ELOJL� VLVWHPLQGHQ� VRUJXODQDUDN� |÷UHQLOGL��
3XOPRQHU� %7$� WDQÕODUÕ� 3(�� SQ|PRQL�� DWHOHNWD]L�� PDOLJQLWH���
LQWHUVWLV\HO� DNFL÷HU� KDVWDOÕ÷Õ�� KDYD\ROX� KDVWDOÕ÷Õ�� NDUGL\DN�
SDWRORML��VHNHO�GH÷LúLNOLNOHU��SOHYUDO�HII�]\RQ�YH�WRUDNV�GXYDU�
SDWRORMLVL�RODUDN�EHOLUOHQGL�
dDOÕúPD�YHULOHUL�6366����SDNHW�SURJUDPÕ�NXOODQÕODUDN�DQDOL]�
HGLOGL��dDOÕúPDQÕQ�VD\ÕVDO�GH÷LúNHQOHUL�RUWDODPD�YH�VWDQGDUW�
VDSPD�� RUWDQFD� YH� PLQLPXP� PDNVLPXP� GH÷HUOHU� RODUDN��
NDWHJRULN�GH÷LúNHQOHU� LVH� VD\Õ�YH�\�]GH�RODUDN� LIDGH�HGLOGL��
6D\ÕVDO� GH÷LúNHQOHULQ� NDUúÕODúWÕUPDVÕQGD� 0DQQ�:KLWQH\� 8�
WHVWL�NDWHJRULN�GH÷LúNHQOHULQ�NDUúÕODúWÕUPDVÕQGD�.L�.DUH�WHVWL�
NXOODQÕOGÕ��øVWDWLVWLNVHO�YHULOHULQ�\RUXPXQGD�S������LVWDWLVWLN�
VHO�DQODPOÕ�RODUDN�NDEXO�HGLOGL�
$UDúWÕUPDGD� NDUúÕODúWÕUPD� DQDOL]OHUL� \DSÕODFDN� EL\RNLP\D�
GH÷HUOHUL�|Oo�POHULQGH�HNVLN�YHUL�ROXS�ROPDGÕ÷ÕQÕQ�LQFHOHPH�
VL� \DSÕOGÕ�� � 2Q� KDVWDQÕQ� ³.ORU� YH� /DNWDW´� YHULVLQGH� HNVLN�
EXOXQGX��'L÷HU�YHULOHUL�HNVLNVL]GL��%X�KDVWDODUÕQ�GL÷HU�GH÷HU�
OHULQLQ� |Oo�P�� WDP� ROGX÷X� LoLQ� KDVWDODU� YHUL� GRV\DVÕQGDQ�
oÕNDUÕOPDGÕ��³.ORU�YH�/DNWDW´�GH÷HUOHUL�����ELUH\LQ�DULWPHWLN�
RUWDODPDVÕ�LOH�WDPDPODQGÕ�
0DQQ�:KLWQH\�8�WHVWL�LOH�\DSÕODQ�GH÷HUOHQGLUPHGH�LVWDWLVWLN�
VHO�RODUDN�DQODPOÕ�EXOXQDQ�WURPERVLW��NORU�YH�ODNWDW�GH÷HUOHUL�
VWDQGDUW� VDSPDODUÕQGDNL� JHQLúOLN� QHGHQL\OH�� G�ú�N�� RUWD� YH�
\�NVHN� GH÷HUOHU� RODUDN� VÕQÕIODQGÕUÕODUDN� .L�.DUH� WHVWL� LOH�
\HQLGHQ�GH÷HUOHQGLULOGL�
7URPERVLW� YH� NORU� GH÷HUOHUL� DULWPHWLN� RUWDODPD� YH� VWDQGDUW�
VDSPD�LOLúNLOHULQGHQ�\DUDUODQÕODUDN�JUXSODUD�E|O�QG���$ULWPH�
WLN�RUWDODPDQÕQ�ELU�VWDQGDUW�VDSPD�DOWÕ�GH÷HU�HOGH�HGLOGL��%X�
GH÷HULQ�DOWÕ�G�ú�N�G�]H\GH�JUXS�RODUDN�EHOLUOHQGL��$ULWPHWLN�
RUWDODPDQÕQ� ELU� VWDQGDUW� VDSPD� �VW�� GH÷HU� HOGH� HGLOGL�� %X�
GH÷HULQ� �]HUL� \�NVHN�G�]H\GH�JUXS�RODUDN� NDEXO� HGLOGL�� øNL�
GH÷HU�DUDVÕQGD�NDODQ�DUDOÕN�LVH�RUWD�G�]H\GH�NDEXO�HGLOGL�
$QFDN�ODNWDW�GH÷HUOHULQGH�RUWDODPD������LNHQ�VWDQGDUW�VDSPD�
����� RODUDN� EHOLUOHQGL�� $ULWPHWLN� RUWDODPD� LOH� VWDQGDUW�
VDSPDQÕQ�ELUELULQH�oRN�\DNÕQ�GH÷HUOHU�ROPDVÕ�QHGHQL�LOH�ODNWDW�
LNL� JUXED� E|O�QG���$ULWPHWLN� RUWDODPDQÕQ� DOWÕ� G�ú�N� G�]H\�
ODNWDW�JUXEX��DULWPHWLN�RUWDODPDQÕQ��]HUL�\�NVHN�G�]H\�ODNWDW�
JUXEX�RODUDN�EHOLUOHQGL�
%X� JUXSODPDODUGDQ� VRQUD� 3(� WHVSLW� HGLOHQ� �*UXS���� YH� 3(�
WHVSLW�HGLOPH\HQ��*UXS����JUXSODU�LOH�WURPERVLW��NORU�YH�ODNWDW�
JUXSODUÕ� DUDVÕQGD�.L�.DUH� WHVWL� LOH� IDUNOÕOÕNODU� DQDOL]� HGLOGL��
%HNOHQHQ� IUHNDQV� G�ú�NO�÷�QGH� )LVKHU¶LQ� ([DFW� GH÷HUL� LOH�
DQODPOÕOÕN�G�]H\L�EHOLUOHQGL�

*=4/=4):
%X�oDOÕúPDGD�2FDN������LOH�+D]LUDQ������WDULKOHUL�DUDVÕQGD�
DFLO� VHUYLVH� EDúYXUDQ� YH� 3(� |Q� WDQÕVÕ� LOH� SXOPRQHU� %7$�
oHNLOHQ� WRSODP�����KDVWD� WHVSLW� HGLOGL��+DVWDODUÕQ���¶L� DUWH��
IDNWODU� QHGHQL\OH� SXOPRQHU� %7$� J|U�QW�� NDOLWHVL� \HWHUVL]�
ROGX÷X� LoLQ� oDOÕúPD� GÕúÕQGD� EÕUDNÕOGÕODU�� *HUL\H� NDODQ� ����
KDVWD\D� DLW� YHULOHU� DQDOL]� HGLOGL��+DVWDODUÕQ� ��¶X� �������3(�
SR]LWLI��*UXS��������¶�����������3(�QHJDWLI��*UXS����RODUDN�
VDSWDQGÕ��$\UÕFD� 3(� WHVSLW� HGLOPH\HQ� �*UXS���� KDVWDODUGDQ�
LNLVLQGH� ������� KHUKDQJL� ELU� SDWRORML� L]OHQPHGL� YH� QRUPDO�
RODUDN� UDSRUODQGÕ��7HVSLW� HGLOHQ� GL÷HU� SDWRORMLOHU�7DEOR� ,¶GH�
J|VWHULOGL�

Tablo  I:  3XOPRQHU�%7$�7DQÕODUÕ�

+DVWDODUÕQ�\Dú��FLQVL\HW�GD÷ÕOÕPÕ��DFLO�VHUYLVWH�NDOÕú�V�UHOHUL�YH�
HúOLN� HGHQ� NURQLN� KDVWDOÕ÷ÕQÕQ� ROXS� ROPDPDVÕ� DoÕVÕQGDQ�
JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�DQODPOÕ�RODUDN�IDUNOÕOÕN�L]OHQPH�
GL��S!�������7DEOR�,,���
+DVWDODUGDQ� ���¶LQLQ� QHIHV� GDUOÕ÷Õ� �HQ� VÕN��� ��¶XQXQ� J|÷�V�
D÷UÕVÕ����¶�Q�Q�VHQNRS��VHNL]LQLQ�|NV�U�N��DOWÕVÕQÕQ�oDUSÕQWÕ��
EHúLQLQ�KHPRSWL]L�YH���¶VÕQÕQ�GL÷HU�úLND\HWOHU�LOH�DFLO�VHUYLVH�
EDúYXUGXNODUÕ�J|U�OG���7DEOR�,,��

Tablo II: 3(�GXUXPXQD�J|UH�GHPRJUDILN�YH�ODERUDWXDU�EXOJXODUÕ�

+DVWDODUÕQ� KLoELULQGH� NXOODQÕODQ� NRQWUDVW� PDGGH\H� ED÷OÕ�
KHUKDQJL�ELU�\DQ�HWNL�EHOLUWLOPHPLúWL�
dDOÕúPD� NDSVDPÕQGDNL� W�P� KDVWDODUD� DLW� WDP� NDQ� VD\ÕPÕ��
EL\RNLP\D� DQDOL]L�� NDQ� JD]Õ� DQDOL]L� YH� '�'LPHU� WHVWL�
VRQXoODUÕQD�GRV\D�VLVWHPLQGHQ�XODúÕODELOGL��
3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� WURPERVLW� VD\ÕVÕ� 3(�
WHVSLW� HGLOPH\HQ� �*UXS���� KDVWDODUD� J|UH� GDKD� \�NVHN�
�VÕUDVÕ\OD������������������������������K�FUH�PO��ROPDNOD�
ELUOLNWH��G�ú�N��RUWD�\D�GD�\�NVHN�G�]H\GH�WURPERVLW�JUXSODUÕ�
LOH�3(�WHVSLW�HGLOHQ��*UXS����YH�3(�WHVSLW�HGLOPH\HQ��*UXS����
JUXSODUÕ� DUDVÕQGD� LVWDWLVWLNVHO� DQODPOÕ� IDUNOÕOÕN� EXOXQPDGÕ�
�S!�������7DEOR�,,,��

Tablo III:�3(�LOH�7URPERVLW�NDUúÕODúWÕUPDVÕ��NL�NDUH�DQDOL]L��

3(� WHVSLW� HGLOHQ� �*UXS����KDVWDODUGD� ODNWDW�GH÷HUL�3(� WHVSLW�
HGLOPH\HQ� �*UXS���� KDVWDODUD� J|UH� GDKD� \�NVHN� �VÕUDVÕ\OD�
���������������������PJ�G/��ROPDNOD�ELUOLNWH��G�ú�N�\D�GD�
\�NVHN�G�]H\GH�ODNWDW�JUXSODUÕ�LOH�3(�WHVSLW�HGLOHQ��*UXS����
YH�3(�WHVSLW�HGLOPH\HQ��*UXS����JUXSODUÕ�DUDVÕQGD�LVWDWLVWLN�
VHO�DQODPOÕ�IDUNOÕOÕN�EXOXQPDGÕ��S!�������7DEOR�,9��

Tablo IV: 3(�LOH�/DNWDW�NDUúÕODúWÕUPDVÕ��NL�NDUH�DQDOL]L��

3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� NORU� GH÷HUL� 3(� WHVSLW�
HGLOPH\HQ� �*UXS���� KDVWDODUD� J|UH� GDKD� G�ú�N� �VÕUDVÕ\OD�
�����������������������PPRO�/��EXOXQGX��'�ú�N��RUWD�\D�GD�
\�NVHN�G�]H\GH�NORU�JUXSODUÕ�LOH�3(�WHVSLW�HGLOHQ��*UXS����YH�
3(� WHVSLW� HGLOPH\HQ� �*UXS���� JUXSODUÕ� DUDVÕQGD� LVWDWLVWLNVHO�
DQODPOÕ�RODUDN�IDUNOÕOÕN�HOGH�HGLOGL��S��������3(�WHVSLW�HGLOHQ�
�*UXS����KDVWDODUGD�\�NVHN�G�]H\GH�NORU�VDSWDQPDGÕ��$\UÕFD�
G�ú�N�G�]H\GH�NORU�3(�WHVSLW�HGLOHQ��*UXS����KDVWDODUGD�3(�
WHVSLW� HGLOPH\HQ� �*UXS���� JUXED� J|UH� GDKD� ID]OD� KDVWDGD�
L]OHQGL��7DEOR�9��

Tablo V: 3(�LOH�.ORU�NDUúÕODúWÕUPDVÕ��NL�NDUH�DQDOL]L��

'�'LPHU�GH÷HUOHUL�W�P�KDVWDODUGD�QRUPDOLQ��VW�QGH�ROPDNOD�
EHUDEHU�� JUXS��¶GH� JUXS��¶\H� J|UH� GDKD� \�NVHN� EXOXQGX�
�*UXS��¶GH��������������J�/��JUXS��¶GH��������������J�/�1��
������J�/���$QFDN�EXOJX� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GH÷LOGL�
�S!��������7DEOR�,,���
+DVWDODUÕQ� SXOPRQHU� %7$¶GD� DOGÕNODUÕ� WDQÕ� LOH� PRUWDOLWH�
DUDVÕQGDNL� LOLúNL� LQFHOHQGL÷LQGH� 3(� WHVSLW� HGLOHQ� �*UXS����
KDVWDODUGDQ�GRNX]XQXQ���������LON�ELU�D\�LoHULVLQGH��LNLVLQLQ�
�������� LON� ELU� D\GDQ� VRQUD� |OG�÷��� 3(� WHVSLW� HGLOPH\HQ�
�*UXS�����KDVWDODUGDQ���¶XQXQ���������LON��ELU�D\�LoHULVLQGH��
��¶�Q�Q���������LON�ELU�D\GDQ�VRQUD�|OG�÷��J|U�OG���øON��ELU�

D\� LoHULVLQGHNL�PRUWDOLWH�RUDQÕQÕQ�3(� WHVSLW�HGLOHQ� �*UXS����
KDVWDODUGD� 3(� WHVSLW� HGLOPH\HQ� �*UXS���� KDVWDODUD� J|UH�
LVWDWLVWLNVHO� DQODPOÕ� RODUDN� GDKD� \�NVHN� EXOXQGX� �S��������
'L÷HU�SXOPRQHU�%7$�WDQÕODUÕ�YH�PRUWDOLWH�RUDQODUÕ�DUDVÕQGDNL�
LOLúNL�7DEOR�9,¶GD�EHOLUWLOPLúWLU�

Tablo VI:�+DVWDODUÕQ�3XOPRQHU�%7$¶GH�DOGÕNODUÕ�WDQÕ�LOH�0RUWDOLWH�
������������������DUDVÕQGDNL�LOLúNL�

(úOLN� HGHQ� NURQLN� KDVWDOÕN� LOH� PRUWDOLWH� DUDVÕQGDNL� LOLúNL�
LQFHOHQGL÷LQGH� NURQLN� KDVWDOÕ÷Õ� RODQ� YH� 3(� WHVSLW� HGLOHQ�
�*UXS����KDVWDODUGDQ�\HGLVLQLQ���������LON�ELU�D\�LoHULVLQGH��
LNLVLQLQ���������LON��ELU�D\GDQ�VRQUD�|OG�÷���NURQLN�KDVWDOÕ÷Õ�
RODQ�YH�3(� WHVSLW� HGLOPH\HQ� �*UXS���� �KDVWDODUGDQ���¶VLQLQ�
�������� LON� � ELU� D\� LoHULVLQGH�� ��¶Q�Q� ����������� LON� � ELU�
D\GDQ� VRQUD� |OG�÷�� J|U�OG��� (úOLN� HGHQ� NURQLN� KDVWDOÕN�
YDUOÕ÷Õ�GXUXPXQGD�LON��ELU�D\�LoHULVLQGHNL�PRUWDOLWH�RUDQÕQÕQ�
3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� 3(� WHVSLW� HGLOPH\HQ�
�*UXS���� KDVWDODUD� J|UH� LVWDWLVWLNVHO� DQODPOÕ� RODUDN� GDKD�
\�NVHN�EXOXQGX��S��������7DEOR�9,,��

Tablo VII:�.URQLN�+DVWDOÕN�LOLúNLVLQH�J|UH�SXOPRQHU�HPEROLGHNL�
�������������������PRUWDOLWH�RUDQODUÕ�

+DVWDODUÕQ� +%6¶GH� ND\ÕWOÕ� GRV\DODUÕQGD� :HOOV� VNRUX� SDUD��
PHWUHOHULQGHQ� EDúYXUX� DQÕQGD� NDOS� DWÕP� VD\ÕVÕ�� GHULQ� YHQ�
WURPER]X�|\N�V���VRQ��ELU�D\�LoHULVLQGH�JHoLULOPLú�RSHUDV\RQ�
YH\D� LPPRELOL]DV\RQ� |\N�V�� YH� VRQ� � DOWÕ� D\� LoHULVLQGH�
DOÕQPÕú�NHPRWHUDSL�|\N�V�QH�DLW�YHUL�EXOXQDPDGÕ�

<):<1̪5)
$FLO� VHUYLVOHUGH� UDG\RORMLN� WHWNLN� NXOODQPD� RUDQÕ� KDVWD�
VD\ÕVÕ\OD� RUDQWÕVÕ]� RODUDN� KHU� JHoHQ� J�Q� DUWPDNWDGÕU� ������
$PHULND� %LUOHúLN� 'HYOHWOHULQGH� 8OXVDO� +DVWDQH� $\DNWDQ�
7ÕEEL� %DNÕP� $UDúWÕUPDVÕ� �1DWLRQDO� +RVSLWDO� $PEXODWRU\�
0HGLFDO� &DUH� 6XUYH\�� YHULOHULQH� J|UH� ������ ����� \ÕOODUÕ�
DUDVÕQGD� ELOJLVD\DUOÕ� WRPRJUDIL� �%7�� YH�PDQ\HWLN� UH]RQDQV�
J|U�QW�OHPH��05*��RUDQÕ��o�NDW��XOWUDVRQRJUDIL��86��RUDQÕ�
LNL�NDW�DUWPÕúWÕU������

/LWHUDW�UGH��DFLO�VHUYLVOHU�EDúWD�WUDYPD�ROPDN��]HUH��DWUDYPD�
WLN� EDú� D÷UÕVÕ�� NDUÕQ� D÷UÕVÕ�� � UHQDO� NROLN�� DNXW� SDQNUHDWLW� YH�
WRUDNV� SDWRORMLOHUL� JLEL� ELU� oRN� QHGHQOH� LOHUL� J|U�QW�OHPH�
PHWRWODUÕQÕ� ROPDVÕ� JHUHNHQGHQ� oRN� NXOODQGÕNODUÕQÕ� J|VWHUHQ�
ELU�oRN�oDOÕúPD�ELOGLULOPLúWLU����������

%X� NRQXGD� DFLO� VHUYLVOHUGH� 3(¶GHQ� ú�SKHOHQLOHQ� KDVWDODUGD�
SXOPRQHU�%7$�NXOODQÕPÕ�|]HOOLNOH�|Q�SODQD�oÕNPDNWDGÕU��������
/HH� YH� DUNDGDúODUÕ�� DFLO� VHUYLVOHULQGH� WRPRJUDIL� WHWNLN�
NXOODQÕP� VÕNOÕ÷ÕQÕ� LQFHOHGLNOHUL� ELU� oDOÕúPDGD�� DFLO� VHUYLV�
GRNWRUODUÕQÕQ� JHoPLúH� QD]DUDQ� GDKD� oRN� WRPRJUDIL� WHWNLNL�
NXOODQGÕNODUÕQÕ��EXQODU�LoHULVLQGH�SXOPRQHU�%7$�WHWNLNLQLQ�HQ�
VÕN�NXOODQÕODQ�WHWNLN�ROGX÷XQX�YH�����������\ÕOODUÕ�DUDVÕQGD�
NXOODQÕPÕQÕQ� \DNODúÕN� EHú� NDW� DUWWÕ÷ÕQÕ� ELOGLUPLúOHUGLU� ������
*|U�QW�OHPH�WHNQRORMLOHULQGHNL�JHOLúPHOHU�VD\HVLQGH�DNXW�3(�
WDQÕVÕ�GDKD�KÕ]OÕ���GDKD�YHULPOL�YH�GDKD�GR÷UX�NRQDELOPHNWH�
GLU�� ���������� WDULKOHUL� DUDVÕQGD� \DSÕOPÕú� � ELUoRN� oDOÕúPD�
LQFHOHQGL÷LQGH�� SXOPRQHU� %7$� WHWNLNLQLQ� NOLQLN� GH÷HULQLQ��
HúGH÷HUL� RODQ� VWDQGDUW� WDQÕ� WHVWL� NRQYDQVL\RQHO� SXOPRQHU�
DQMLRJUDIL\OH�EHQ]HU�ROGX÷X�J|VWHULOPLúWLU���������

3XOPRQHU� HPEROL� WDQÕVÕ�� KDVWDODU� DFLO� VHUYLVH� QHIHV� GDUOÕ÷Õ��
J|÷�V�D÷UÕVÕ�YE��VSHVLILN�ROPD\DQ���úLND\HWOHUOH�EDúYXUGXNODUÕ�
LoLQ�]RUGXU��������+HU�QH�NDGDU�NOLQLN�GH÷HUOHQGLUPH�YH�ODERU�
DWXYDU�EXOJXODUÕ�LOH�EHOOL�ELU�JUXS�KDVWDGD�3(�WDQÕVÕ�EDúDUÕOÕ�ELU�
úHNLOGH�HNDUWH�HGLOHELOVH�GH��EX�NRQXGD�SXOPRQHU�%7$�KDOD�
DOWÕQ�VWDQGDUW�ROPD\D�GHYDP�HWPHNWHGLU���������

%L]LP�oDOÕúPDPÕ]GD�GD�KHU�LNL�JUXSWD�KDVWDODUÕQ�DFLO�VHUYLVH�
HQ�VÕN�QHIHV�GDUOÕ÷Õ��LNLQFL�VÕNOÕNOD�J|÷�V�D÷UÕVÕ�JLEL�VSHVLILN�
ROPD\DQ�úLND\HWOHU�LOH�EDúYXUGXNODUÕ�J|U�OG��
3XOPRQHU�HPEROL�WHúKLVLQGH�YH�ULVN�VWUDWHMLVL�EHOLUOHPHGH��LON�
YH�HQ�|QHPOL�DúDPD�KDVWDQÕQ�NOLQLN�RODUDN�GH÷HUOHQGLULOPH�
VLGLU��+DVWDQÕQ�NOLQLN�SUH]HQWDV\RQX��HPEROLQLQ�E�\�NO�÷��YH�
\D\JÕQOÕ÷Õ�� NURQLN� ROXS� ROPDPDVÕ� YH� HúOLN� HGHQ� EDúND�
KDVWDOÕNODUÕQÕQ� ROPDVÕQGDQ� HWNLOHQLU� ������ 3XOPRQHU� HPER�
OLGHQ� ú�SKHOHQLOPHVL� GXUXPXQGD�� KDVWD\D� JHUHNVL]� WHWNLN�
X\JXODPDVÕQÕQ� |Q�QH� JHoPHN� YH� KDQJL� KDVWDQÕQ� SXOPRQHU�
%7$¶GHQ�HQ�ID]OD�ID\GD�J|UHFH÷LQL�EHOLUOHPHN�LoLQ�|QFHOLNOH�
�.OLQLN� NDUDU� NXUDOODUÕ� �...��&OLQLFDO� GHFLVLRQ� UXOHV�
±�&'5���X\JXODQPDOÕGÕU�������%X�NRQXGD�RQD\ODQPÕú�ELU�oRN�
VNRU� VLVWHPL� EXOXQPDNWD� ROXS�� EXQODUGDQ�:HOOV�� EDVLWOHúWLU�
LOPLú�:HOOV��PRGLIL\H�:HOOV��'��GLPHUOH�ELUOHúWLULOPLú�:HOOV�
VNRUX���PRGLIL\H�*HQRYD�6NRUX��YH\D�3(�GÕúODPD�NULWHUL��3(�
UXOH�RXW�FULWHULD��3(5&��|QHULOHQ�VLVWHPOHUGLU����������.OLQLN�
NDUDU� NXUDOODUÕ� LOH� GH÷HUOHQGLUPH� VRQUDVÕ� úLGGHWOH� 3(¶GHQ�
ú�SKHOHQLOHQ�KDVWDODUGD�YDNLW�ND\EHGLOPHGHQ�SXOPRQHU�%7$�
WHWNLNL� X\JXODQPDOÕGÕU�� 3XOPRQHU� HPEROL� LKWLPDOLQLQ� GDKD�

G�ú�N�ROGX÷X�\DQL�:HOOV�VNRUX�G|UG�Q�DOWÕQGD�RODQ�KDVWDODUGD�
LON� RODUDN� '�GLPHU� G�]H\L� |Oo�OPHOLGLU�� 6RQXo� QRUPDO�
VÕQÕUODUGD�LVH�SXOPRQHU�%7$�oHNLOPHVLQH�JHUHN�\RNWXU��DQFDN�
'�GLPHU� WHVWL� SR]LWLI� RODQ� KDVWDODUD� SXOPRQHU� %7$�
oHNLOPHOLGLU�������������������

+HU� ELU� SXOPRQHU� %7$� oHNLPL� LOH� Y�FXGXQ� UDG\DV\RQD�
GX\DUOÕ� NHVLPOHUL� \DNODúÕN� � ��� P6Y�� PHPHQLQ� JODQG�OHU�
GRNXVX�LVH�\DNODúÕN����P6Y�L\RQL]DQ�UDG\DV\RQD�PDUX]�NDOÕU�
��������*�Q�P�]�ULVN�PRGHOOHULQH�J|UH����\DúÕQGD�SXOPRQHU�
%7$� WHWNLNL� \DSÕODQ� NDGÕQ� KDVWDGD� UDG\DV\RQD� ED÷OÕ�PHPH�
NDQVHUL�JHOLúPHVL�ULVNL�������RODUDN�EHOLUOHQLUNHQ�����\DúÕQ�
GDNL�NDGÕQ�KDVWDGD�EX�ULVN� LNL�NDWÕ�GDKD�ID]OD�RODUDN�EXOXQ�
PXúWXU�������&RVWDQWLQR�YH�DUNDGDúODUÕ��L\RQL]DQ�UDG\DV\RQXQ�
EL\RORMLN�HWNLOHUL��]HULQH�\DSWÕNODUÕ�oDOÕúPDODUÕQGD�����P*\�
UDG\DV\RQD�PDUX]� NDODQ� ELUH\OHUGH� UDG\DV\RQD� ED÷OÕ� \ÕOOÕN�
��������� RUDQÕQGD� \HQL� NDQVHU� YDNDVÕQÕQ� JHOLúWL÷LQL�
ELOGLUPLúOHUGLU���������

øOHUL� J|U�QW�OHPH� |QFHVL� ...¶QÕQ� WDP� RODUDN� X\JXODQPD�
PDVÕ�SXOPRQHU�%7$� WHWNLNLQLQ�KHP�JHUHNVL]� ID]OD�NXOODQÕO�
PDVÕQD�KHP�GH�WDQÕVDO�YHULPOLOL÷LQLQ�D]DOPDVÕQD�\RO�DoPDN�
WDGÕU�� %X� GXUXP� D\UÕFD� VD÷OÕN� KDUFDPDODUÕQÕQ� DUWPDVÕ� YH�
KDVWDODUÕQ�JHUHNVL]�UDG\DV\RQD�PDUX]�NDOPDVÕ�YH\D�SXOPRQHU�
%7$� WHWNLNLQGH� NXOODQÕODQ� NRQWUDVW� PDGGHOHULQ� \DQ� HWNLOHUL�
JLEL�LVWHQPH\HQ�PHGLNDO�VRQXoODUD�GD�QHGHQ�ROPDNWDGÕU�������
6WRMDQRYVND� YH� DUNDGDúODUÕ� \DSWÕNODUÕ� oDOÕúPDGD� 3(5&� YH�
0RGLIL\H�:HOOV�VNRUX�NXOODQDUDN�SXOPRQHU�%7$�NXOODQÕPÕQ�
GD� VÕUDVÕ\OD� ������ YH� ���� RUDQODUÕQGD� D]DOPD� VD÷ODQDEL�
OHFH÷LQL�� D\UÕFD� SR]LWLI� 3(� WDQÕ� YHULPOLOL÷LQL� OLWHUDW�UOH�
X\XPOX�RODUDN��������YH�������VÕUDVÕ\OD�����YH�����RODUDN�
ELOGLUPLúOHUGLU��������������

dDOÕúPD� G|QHPLQGH� SXOPRQHU� %7$� WHWNLNLQLQ� SR]LWLI� WDQÕ�
YHULPOLOL÷LQL�������RODUDN�WHVSLW�HWWLN��%X�RUDQ�G�ú�N�ROPDNOD�
ELUOLNWH� OLWHUDW�UGHNL� ELUoRN� oDOÕúPD� LOH� EHQ]HUGL�� 3(� WHVSLW�
HGLOHQ��*UXS����YH�3(�WHVSLW�HGLOPH\HQ��*UXS����W�P�ROJXODU�
GD�'�'LPHU�WHVWL�QRUPDOLQ��VW�QGH�EXOXQPXú�ROPDVÕ�WHWNLNLQ�
SR]LWLI� WDQÕ� YHULPOLOL÷LQLQ� G�ú�N� ROPDVÕQD� UD÷PHQ� EX� GHQOL�
oRN�NXOODQÕPÕQÕ�KDNOÕ�J|VWHUPHNWHGLU��$QFDN�QRUPDO�UDSRUOD�
QDQ� LNL� KDVWDGD� '�'LPHU� \�NVHNOL÷L� KDULFLQGH� KDQJL�
JHUHNoH\OH�SXOPRQHU�%7$�LVWHQGL÷L�YH�WHWNLN�LVWHPLQL�\DSDQ�
KHNLPLQ�PHVOHNL�GHQH\LPLQLQ�EX�NRQXGD�HWNLOL�ROXS�ROPDGÕ÷Õ�
NRQXVX�DoÕNOÕ÷D�NDYXúWXUXODPDGÕ�
/XFLDQR� YH� DUNDGDúODUÕ� LOH� 5DMD� YH� DUNDGDúODUÕ� \DSWÕNODUÕ�
oDOÕúPDODUGD� ...¶QÕ� WHWNLN� LVWHPH� VLVWHPLQH� HQWHJUH�
HWWLNOHULQGH�� DFLO� VHUYLVWH� SXOPRQHU� %7$� WHWNLN� RUDQÕQÕQ�
D]DOGÕ÷ÕQÕ� ������ KDVWD� EDúÕQD� VÕUDVÕ\OD� ����¶WDQ� ����¶H���
����
WHQ� ����
H� NDGDU�� YH� SR]LWLI� 3(� WDQÕ� YHULPOLOL÷LQLQ� GH�
EHOLUJLQ� DUWWÕ÷ÕQÕ� �VÕUDVÕ\OD� ����
GHQ� �����
\D�� ����¶GHQ�
����¶H�NDGDU��ELOGLUPLúOHUGLU�����������'XQQH�YH�DUNDGDúODUÕ�
LVH� EHQ]HU� ELU� oDOÕúPD\Õ� KDVWDQHGH� \DWDQ� KDVWDODU� �]HULQGH�
\DSPÕúODU� YH� ...¶QÕQ� WHWNLN� LVWHPH� VLVWHPLQH� HQWHJUH�
HGLOGL÷LQGH�\DWDQ�KDVWDODUGD�GD�SXOPRQHU�%7$�WHWNLN�RUDQÕQÕQ�
D]DOGÕ÷ÕQÕ� ������ KDVWD� EDúÕQD� ����¶GHQ� ����¶\D� NDGDU�� YH�
SR]LWLI�3(�WDQÕ�YHULPOLOL÷LQLQ�GH�EHOLUJLQ�DUWWÕ÷ÕQÕ��������¶WHQ�
�����¶H�NDGDU���ELOGLUPLúOHUGLU�������
3XOPRQHU�%7$�oHNLPLQH�NDUDU�YHULOPHVL�LoLQ�PHYFXWWD�ELUoRN�

(UWHP�ù%��YH�DUN�$NG�7ÕS�'�����������

���

GH÷HUOHQGLUPH� VLVWHPOHUL� WDQÕPODQPÕú� ROPDVÕQD� UD÷PHQ�
\DSÕODQ� ED]Õ� oDOÕúPDODUGD� ...¶QÕQ� WDP� RODUDN� X\JXODQ�
PDGÕ÷Õ�GROD\ÕVÕ\OD�'�GLPHU�WHVWL�YH�SXOPRQHU�%7$�oHNLPOHUL�
QLQ� DúÕUÕ� NXOODQÕOGÕ÷Õ� J|VWHULOPLúWLU� ����� &ULFKORZ� YH�
DUNDGDúODUÕ�\DSWÕNODUÕ�oDOÕúPDGD�DFLO�VHUYLV�oDOÕúDQODUÕQÕQ�3(�
|Q�WDQÕVÕQGD�NHQGL�NOLQLN�GH÷HUOHQGLUPHOHULQLQ�...¶ÕQD�HúLW�
YH� KDWWD� GDKD� �VW�Q� ROGX÷XQX� G�ú�QG�NOHULQL�� EX� QHGHQOH�
...¶QÕ�NXOODQPDGÕNODUÕQÕ�EHOLUWPLúOHUGLU�������

&RVWDQWLQR� YH� DUNDGDúODUÕ�� \DSWÕNODUÕ� oDOÕúPDGD� DFLO� VHUYLV�
KHNLPOHULQLQ�:HOOV�VNRUXQX�\HWHULQFH�NXOODQPDGÕNODUÕQÕ��3(�
|Q� WDQÕVÕQD� VXEMHNWLI� RODUDN� NDUDU� YHUGLNOHULQL� YH� SXOPRQHU�
%7$�WHWNLN�YHULPOLOL÷LQL�����RODUDN�WHVSLW�HWPLúOHUGLU��+HU�QH�
NDGDU�OLWHUDW�UGH�SXOPRQHU�%7$�WHWNLN�YHULPOLOL÷L�LoLQ�NHVLQ�
RODUDN�WHVSLW�HGLOPLú�ELU�RUDQ�ELOGLULOPHPLúVH�GH�����RUDQÕQ�
GD�WDQÕ�YHULPOLOL÷LQL��DúÕUÕ�NXOODQÕP�RODUDN�NDEXO�HWPLúOHUGLU�
������

'UHVFHU� YH� DUNDGDúODUÕ� GD� ...¶QÕ� WHWNLN� LVWHPH� VLVWHPLQH�
HQWHJUH� HWWLNOHULQGH�3(� WHVSLWLQGH� SXOPRQHU�%7$� WHWNLNLQLQ�
WDQÕ�YHULPOLOL÷LQLQ�\�NVHN�EXOPXúODUGÕU��$QFDN�X\JXODPDQÕQ�
WHWNLN� V�UHVLQL� X]DWPDVÕ� YH� SUDWLN� ROPDPDVÕ� QHGHQL\OH� DFLO�
VHUYLV� KHNLPOHUL� WDUDIÕQGDQ� X\JXODQDELOLU� RODUDN� NDEXO�
J|UPHGL÷LQL�� GROD\ÕVÕ\OD�...¶QÕ� WHWNLN� LVWHPH� VLVWHPLQGHQ�
oÕNDUÕOGÕ÷ÕQÕ�ELOGLUPLúOHUGLU��������
%L]LP� oDOÕúPDPÕ]GD� GD� KDVWDODUÕQ� KDVWDQH� ELOJL� VLVWHPL�
�]HULQGHNL�GRV\DODUÕQGDQ�...¶QD��:HOOV�VNRUX��DLW�YHULOHUL�
WDP�RODUDN� HOGH� HGLOHPHPLúWL��%X�GXUXPGD�KDVWDQHPL]� DFLO�
VHUYLV�KHNLPOHULQLQ�3(�|Q�WDQÕVÕQD�NHQGL�NOLQLN�WHFU�EHOHULQH�
J|UH�VXEMHNWLI�RODUDN�NDUDU�YHUGLNOHUL�VRQXFX�oÕNDELOLU��$QFDN�
V|]� NRQXVX� GXUXPXQ� KDVWDQHPL]� DFLO� VHUYLV� KHNLPOHULQLQ�
...� X\JXODPDVÕQÕ� SUDWLN� EXOPDPDODUÕQD� YH� NHQGL� NOLQLN�
WHFU�EHOHULQH��GDKD�oRN�J�YHQPHOHULQH�ED÷OÕ�RODELOHFH÷L�JLEL��
...� X\JXODGÕNODUÕ� KDOGH� YHULOHUL� WDP� RODUDN� G|N�PDQWH�
HWPHPHOHULQH�GH�ED÷OÕ�RODELOHFH÷LQL�G�ú�QG�N��

%DWWDO�YH�DUNDGDúODUÕ��\DSWÕNODUÕ�ELU�oDOÕúPDGD��SXOPRQHU�%7$�
WHWNLNLQLQ�WDQÕ�YHULPOL÷LQL�������RODUDN�WHVSLW�HWPLúOHU��$QFDN�
HPEROL�VDSWDQPD\DQ�KDVWDODUÕQ������¶LQGH�NOLQL÷L�DoÕNOD\DQ�
DNFL÷HU� LQILOWUDV\RQX�NRQVROLGDV\RQ�� DWDOHNWD]L� YH� SOHYUDO�
HII�]\RQ�YE�� EDúND� EXOJXODU� WHVSLW� HWPLúOHU�� 3XOPRQHU�%7$�
WHWNLNLQLQ�SXOPRQHU�YDVN�OHU�LQFHOHPH�\DQÕQGD��SDUDQNLPDO��
PHGLDVWLQDO�� NDUGL\DN�� SOHYUDO� \DSÕODU�� WRUDNV� GXYDUÕ� YH� �VW�
EDWÕQ� RUJDQODUÕQÕQ� ELU� E�W�Q� RODUDN� GH÷HUOHQGLULOPHVLQH�
RODQDN�VD÷ODGÕ÷Õ�LoLQ�NRQYDQVL\RQHO�DQMLRJUDIL�YH\D�YHQWLODV�
\RQ�SHUI�]\RQ� �9�3�� VLQWLJUDILVL� JLEL� GL÷HU� J|U�QW�OHPH�
\|QWHPOHULQH� J|UH� GDKD� DYDQWDMOÕ� ROGX÷XQX� EHOLUWPLúOHUGLU�
������%L]LP�oDOÕúPDPÕ]GD�GD�SXOPRQHU�%7$� WHWNLNLQLQ� WDQÕ�
YHULPOLOL÷L� OLWHUDW�UOH�X\XPOX�RODUDN�G�ú�N��������EXOXQGX��
$QFDN� EL]� GH� %DWWDO� YH� DUNDGDúODUÕ� JLEL� KDVWDODUÕQ� E�\�N�
NÕVPÕQGD� EDúWD� DNFL÷HU� LQILOWUDV\RQX�NRQVROLGDV\RQ�� DWDOHN�
WD]L�YH�SOHYUDO�HII�]\RQ�YE��ROPDN��]HUH�NOLQL÷L�DoÕNOD\DFDN�
EDúND�SDWRORMLOHU�WHVSLW�HWWLN��

3XOPRQHU� HPEROL� KD\DWÕ� WHKGLW� HGHQ� YH� ]DPDQÕQGD� HWNLOL�
WHGDYL�JHUHNWLUHQ�|QHPOL�ELU�NOLQLN�WDEORGXU�������������/LWH��
UDW�UGH� WHGDYL� HGLOPH\HQ� KDVWDODUGD� PRUWDOLWH� \DNODúÕN�
������� RUDQÕQGDGÕU� ����� 8OXVODUDUDVÕ� 3XOPRQHU� (PEROL�

øúELUOL÷L� �,&23(5��YHULOHULQH�J|UH��DNXW�3(¶GHQ�VRQUDNL� LON�
�o�D\GD�|O�P�RUDQÕ�����RODUDN��3(�YH�VLVWROLN�KLSRWDQVL\RQX�
RODQODUGD� ��� J�QO�N� PRUWDOLWH� RUDQÕ� ������ RODUDN� WHVSLW�
HGLOPLúWLU����������%L]LP�oDOÕúPDPÕ]GD�LON���ELU�D\�LoHULVLQGH�
NL� PRUWDOLWH� RUDQÕQÕQ� 3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD�
��������3(�WHVSLW�HGLOPH\HQ��*UXS����KDVWDODUD���������J|UH�
LVWDWLVWLNVHO�DQODPOÕ�RODUDN�GDKD�\�NVHN�EXOXQGX��S�������
%HORKODYHN� YH� DUNDGDúODUÕ�� 3(¶QLQ� HSLGHPL\RORML�� ULVN�
IDNW|UOHUL�� SDWRIL]\RORML�� NOLQLN� EXOJXODU� YH� WDQÕVÕQÕ� LQFHOH�
GLNOHUL�oDOÕúPDODUÕQGD��NDOS�YH\D�DNFL÷HU�KDVWDOÕ÷Õ�JLEL�NURQLN�
KDVWDOÕ÷Õ� RODQ� KDVWDODUGD� SXOPRQHU� GRODúÕPGD� N�o�N� ELU�
WÕNDQÕNOÕ÷ÕQ� ELOH� HUNHQ� SXOPRQHU� KLSHUWDQVL\RQD� \RO� DoDUDN�
VD÷� NDOS� \HWPH]OL÷LQH� YH� QLKD\HWLQGH� DQL� |O�PH� \RO� DoDEL�
OHFH÷LQL�ELOGLUPLúOHUGLU��������%L]�GH�oDOÕúPDPÕ]GD�HúOLN�HGHQ�
NURQLN� KDVWDOÕN� YDUOÕ÷Õ� GXUXPXQGD� LON� � ELU� D\� LoHULVLQGHNL�
PRUWDOLWH� RUDQÕQÕ� 3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD�
��������3(�WHVSLW�HGLOPH\HQ��*UXS����KDVWDODUD���������J|UH�
LVWDWLVWLNVHO�DQODPOÕ�RODUDN�GDKD�\�NVHN�EXOGXN��S�������

0RQUHDO�YH�DUNDGDúODUÕ��3(�Q�NV��YH�WURPERVLW�VD\ÕVÕ�DUDVÕQ�
GDNL� LOLúNL\L� DUDúWÕUGÕNODUÕ� oDOÕúPDGD� D]DOPÕú� WURPERVLW�
VD\ÕVÕQÕQ� 3(� ROJXODUÕQGD� WURPE�V� ROXúXPX� VÕUDVÕQGD� DúÕUÕ�
NXOODQÕPD� ED÷OÕ� ROGX÷XQX�� DUWPÕú� WURPERVLW� VD\ÕVÕQÕQ� LVH�
DUWDQ� W�NHWLPLQ� DUGÕQGDQ� NRPSDQVDV\RQ� LoLQ� WURPERVLW�
�UHWLPLQGHNL� DUWÕúD� ED÷OÕ� RODELOHFH÷LQL� �WHNUDUOD\DQ� 3(
OL�
KDVWDODU� KDULo�� ELOGLUPLúOHUGLU�� $\UÕFD� WURPERVLW� VD\ÕVÕQÕQ�
J�QGHQ�J�QH�YH\D�WHN�ELU�J�Q�LoLQGH�|QHPOL�|Oo�GH�IDUNOÕOÕN�
J|VWHUHELOHFH÷LQL�EX�QHGHQOH�WHN�EDúÕQD�Q�NV�Q�oRN�]D\ÕI�ELU�
EHOLUOH\LFLVL� ROGX÷XQX� ELOGLUPLúOHUGLU� ������ dDOÕúPDPÕ]GD�
WURPERVLW� VD\ÕVÕ� 3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� 3(�
WHVSLW� HGLOPH\HQ� �� *UXS���� � KDVWDODUD� J|UH� \�NVHN� EXOXQ�
PXúWX��$QFDN� EXOJX� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� GH÷LOGL� �S!�
�������%XQXQ�QHGHQLQLQ�SXOPRQHU�HPEROL�JHOLúHQ�KDVWDODUGD�
WURPER]� VÕUDVÕQGD� D]DOPÕú� WURPERVLW� VD\ÕVÕQÕ� NRPSDQVH�
HWPHN�DPDFÕ\OD�DUWPÕú�WURPERVLW��UHWLPLQH�ED÷OÕ�RODELOHFH÷L�
QL�G�ú�QG�N��

/DNWDW�� GRNXODUGDNL� ER]XOPXú� RNVLMHQL]DV\RQOD� LOLúNLOL� ELU�
ODERUDWXDU�SDUDPHWUHVL�RODUDN�NDEXO�HGLOLU�������$UWPÕú�ODNWDW�
G�]H\L� D\UÕFD� VHSVLVWH� SURJQRVWLN� ELU� EHOLUWHo� RODUDN� NDEXO�
HGLOPLúWLU�������9DQQL�YH�DUNDGDúODUÕ��\DSWÕNODUÕ�ELU�oDOÕúPDGD��
LNL�P0�YH��]HULQGHNL�SOD]PD�ODNWDW�G�]H\LQLQ�úRN��KLSRWDQVL�
\RQ�� VD÷� NDOS� \HWPH]OL÷L� YH\D� NDUGL\DN� GRNX� KDVDUÕQGDQ�
ED÷ÕPVÕ]� RODUDN� DNXW� 3(� KDVWDODUÕQGD� \�NVHN� PRUWDOLWH� LOH�
LOLúNLOL� ROGX÷XQX� J|VWHUPLúOHUGLU� ������ %L]LP� oDOÕúPDPÕ]GD�
ODNWDW�GH÷HUOHUL�W�P�KDVWDODUGD��LNL�P0¶�Q��]HULQGH�ROPDNOD�
EHUDEHU� 3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� 3(� WHVSLW�
HGLOPH\HQ� ��*UXS���� � KDVWDODUD� J|UH� GDKD� \�NVHN� EXOXQGX��
$QFDN�EXOJX�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GH÷LOGL��S!��������
3ULQV�YH�DUNDGDúODUÕ��SXOPRQHU�DUWHU\HO�KLSHUWDQVL\RQ��3$+��
SURJQR]X� LOH� VHUXP� NORU� G�]H\L� DUDVÕQGDNL� LOLúNL\L�
DUDúWÕUGÕNODUÕ� oDOÕúPDGD�� VHUXP� NORU� VHYL\HVLQGHNL� KHU� � ELU�
PPRO�/� D]DOPDQÕQ�PRUWDOLWH� RUDQÕQGD���¶O�N� DUWÕúD� QHGHQ�
ROGX÷XQX� EXOPXúODU�� $]DOPÕú� VHUXP� NORU� VHYL\HVLQLQ� VD÷�
YHQWULN�O�\HWPH]OL÷L�EXOJXODUÕ�LOH�ELUOLNWH�\Dú��FLQVL\HW��VHUXP�
VRG\XP�G�]H\L��E|EUHN�IRQNVL\RQODUÕ�YH�GL�UHWLN�NXOODQÕPÕQ�
GDQ� ED÷ÕPVÕ]� RODUDN� 3$+� PRUWDOLWHVLQLQ� QRQLQYD]LY� ELU�
EHOLUOH\LFLVL� RODELOHFH÷LQL� ELOGLUPLúOHUGLU�� 3XOPRQHU� DUWHU\HO�

KLSHUWDQVL\RQ� EDúOÕ� EDúÕQD� ELU� KDVWDOÕN� ROPD\ÕS�� SXOPRQHU�
DUWHU�EDVÕQFÕQÕQ�����PP+J�|Oo�OPHVL\OH�NDUDNWHUL]H�SDWROR�
MLN� ELU� GXUXPGXU�� 3XOPRQHU� DUWHU\HO� KLSHUWDQVL\RQ� SHN� oRN�
QHGHQH�ED÷OÕ�JHOLúHELOLU��.URQLN�3(�EX�QHGHQOHUGHQ�ELULVLGLU�
������%L]LP�oDOÕúPDPÕ]GD�VHUXP�NORU�GH÷HUOHUL�W�P�KDVWDODU�
GD� ���P0RO�/� DOWÕQGD� ROPDNOD� EHUDEHU� 3(� WHVSLW� HGLOHQ�
�*UXS����KDVWDODUGD�3(�WHVSLW�HGLOPH\HQ��*UXS�����KDVWDODUD�
J|UH� LVWDWLVWLNVHO� DQODPOÕ� RODUDN� GDKD� G�ú�N� EXOXQGX�
�S���������

dDOÕúPDPÕ]GD�DUWPÕú�ODNWDW�VHYL\HVL�YH�G�ú�N�NORU�VHYL\HVL�
QLQ� LON� � ELU� D\� LoHULVLQGHNL� PRUWDOLWH� RUDQODUÕQÕQ� 9DQQL� YH�
DUNDGDúODUÕ�LOH�3ULQV�YH�DUNDGDúODUÕQÕQ�oDOÕúPDODUÕQGD�ROGX÷X�
JLEL� ELUELUOHUL\OH� LOLúNLOL� RODELOHFH÷LQL� YH� DUWPÕú� ODNWDW� YH�
G�ú�N�NORU�VHYL\HOHULQLQ�N|W��SURJQR]XQ�ELU�J|VWHUJHVL�RODEL�
OHFH÷L�VRQXFXQD�YDUGÕN���

dDOÕúPDPÕ]GD� SXOPRQHU� %7$� WHWNLNLQLQ� WDQÕ� YHULPOLOL÷LQL�
OLWHUDW�UOH�X\XPOX�RODUDN�G�ú�N�EXOGXN��$QFDN�W�P�KDVWDODU�
GD�'�'LPHU�GH÷HUOHULQLQ�\�NVHN�EXOXQPDVÕ�WHWNLNLQ�EX�GHQOL�
ID]OD� NXOODQÕOPDVÕQÕ� KDNOÕ� J|VWHUPHNWHGLU��$\UÕFD� 3(� WHVSLW�
HGLOPH\HQ�KDVWDODUGD�NOLQL÷L�DoÕNOD\DFDN�EDúND�SDWRORMLOHULQ�
WHVSLW� HGLOPLú� ROPDVÕQÕQ� KHP� 3(� D\ÕUÕFÕ� WDQÕVÕQGD� KHP� GH�
KDVWD� WHGDYLVLQGH� |QHPOL� ELU� NDWNÕ� VD÷ODGÕ÷Õ� NDQDDWLQGH\L]��
dDOÕúPDPÕ]GD� SXOPRQHU� %7$� WDQÕ� YHULPOLOL÷LQGHNL�
G�ú�NO�÷�Q�DQD�QHGHQLQLQ�3(¶QLQ�KD\DWÕ�WHKGLW�HGHQ�D÷ÕU�ELU�
NOLQLN� GXUXP� ROPDVÕ�� VHPSWRPODUÕQÕQ� QRQVSHVLILN� ROPDVÕ�
QHGHQL\OH� WDQÕVÕQÕQ� ]RU� ROPDVÕ� YH� DFLO� WHGDYL� JHUHNWLUPHVL�
QHGHQL\OH� ...� WDP� RODUDN� X\JXODQPDPDVÕQD� ED÷ODGÕN��
%XQXQ� \DQÕQGD� WDQÕ� HNVLNOL÷LQLQ� YH\D� \DQOÕú� SR]LWLI� WDQÕ�
NRQXOPDVÕ� GXUXPXQGD� JHUHNVL]� DQWLWURPEROLWLN� WHGDYL\H�
ED÷OÕ� JHOLúHELOHFHN� NRPSOLNDV\RQODUÕQ� GD� KD\DWL� |QHP� DU]�
HWPHVL�YH�W�P�EX�ROXPVX]�WDEORODUÕQ�DFLO�VHUYLV�KHNLPOHULQH�
GR÷XUDFD÷Õ� PHGLNROHJDO� HQGLúHOHULQ� EX� VRQXFD� \RO� DoDEL�
OHFH÷LQL�G�ú�QPHNWH\L]�

dDOÕúPDQÕQ�NÕVÕWOÕOÕNODUÕ�
���dDOÕúPDQÕQ�UHWURVSHNWLI�RODUDN�\DSÕOPÕú�ROPDVÕ
���+DVWD�VD\ÕVÕQÕQ�D]�ROPDVÕ
��� dDOÕúPD� NDSVDPÕQGDNL� KDVWDODUÕQ� NOLQLN� YH� ODERUDWXYDU�
YHULOHUL�+%6��]HULQGHNL�GRV\DODUÕGDQ�HOGH�HGLOGL��.D\ÕWODUGD�
NL�HNVLNOLNOHU�QHGHQL\OH�KDVWDODUÕQ�ED]Õ�ODERUDWXYDU�EXOJXODUÕ�
�.ORU�YH�ODNWDW��LOH�|]HOOLNOH�:HOOV�VNRUX�SDUDPHWUHOHULQLQ�ELU�
NÕVPÕQÕQ�HOGH�HGLOHPHPLú�ROPDVÕ�YH�NOLQLN�ELOJLOHULQ�PHYFXW�
ELOJLOHU� LOH� VÕQÕUOÕ� ROPDVÕ� oDOÕúPDPÕ]ÕQ� HQ� |QHPOL�
NÕVÕWOÕOÕNODUÕGÕU��

;76=i
6RQXo� RODUDN�� 3(� |Q� WDQÕVÕ� LOH� LVWHQHQ� SXOPRQHU� %7$¶QÕQ�
WDQÕVDO�YHULPOLOL÷LQL��OLWHUDW�UOH�X\XPOX�RODUDN�G�ú�N�EXOGXN��
$QFDN�WHWNLNLQ�GR÷UXOX÷XQX�YH�SHUIRUPDQVÕQÕ�DUWWÕUPDN�LoLQ�
LOHUL�oDOÕúPDODUD�LKWL\Do�ROGX÷XQX�G�ú�QPHNWH\L]�

(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
dDQDNNDOH� 2QVHNL]� 0DUW� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� (WLN�
.XUXOX�WDUDIÕQGDQ�RQD\ODQPÕúWÕU��RQD\�QXPDUDVÕ������������

+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� ��ù%(���7DVDUÕP���ù%(���'HQHWOHPH�±�ù%(��1$��0'��
2%��9HUL�7RSODQPDVÕ�YH�YH\D�øúOHPHVL�±�ù%(��1$��0'��2%��
$QDOL]� YH�YH\D� <RUXP� �� ù%(�� 1$�� 0'�� 2%�� /LWHUDW�U�
7DUDPDVÕ� �� ù%(��<D]Õ\Õ�<D]DQ� �� ù%(�� (OHúWLUHO� øQFHOHPH� ��
ù%(��1$��0'��2%

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

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



ÖZ 
Amaç: 
$FLO�VHUYLVOHUGH�LOHUL�J|U�QW�OHPH�\|QWHPOHUL�JLGHUHN�DUWDQ�RUDQODUGD�NXOODQÕOPD\D�EDúODPÕúWÕU��
%X�KÕ]OÕ�DUWÕú�EHUDEHULQGH��KHP�V|]�NRQXVX�J|U�QW�OHPH�\|QWHPOHULQLQ�WDQÕ�YHULPOLOL÷LQLQ�G�ú�N�
ROPDVÕ�RODVÕOÕ÷ÕQÕ��KHP�GH�EX�PHWRWODUD�ED÷OÕ�JHOLúHELOHFHN�RODVÕ�]DUDUODUÕ�J�QGHPH�JHWLUPLúWLU��
%X�NRQXGD�DFLO�VHUYLVOHUGH�SXOPRQHU�ELOJLVD\DUOÕ�WRPRJUDIL�DQMLRJUDIL��SXOPRQHU�%7$��NXOODQÕPÕ�
|]HOOLNOH�|Q�SODQD�oÕNPDNWDGÕU�

Gereç ve Yöntemler: 
dDOÕúPD��2FDN������LOH�+D]LUDQ������D\ODUÕ�DUDVÕQGD�DFLO�VHUYLVH�EDúYXUDQ�YH�SXOPRQHU�HPEROL�
�3(��|Q�WDQÕVÕ�LOH�SXOPRQHU�%7$�WHWNLNL�LVWHQHQ�KDVWDODUÕQ�UDG\RORMLN�J|U�QW�OHULQLQ�YH�PHGLNDO�
ND\ÕWODUÕQÕQ�UHWURVSHNWLI�RODUDN�LQFHOHQPHVL�\|QWHPL\OH�\DSÕOGÕ��
dDOÕúPD� YHULOHUL� 6366� ��� SDNHW� SURJUDPÕ� NXOODQÕODUDN� DQDOL]� HGLOGL�� 6D\ÕVDO� GH÷LúNHQOHULQ�
NDUúÕODúWÕUPDVÕQGD�0DQQ�:KLWQH\�8� WHVWL� NDWHJRULN� GH÷LúNHQOHULQ� NDUúÕODúWÕUPDVÕQGD�.L�.DUH�
WHVWL�NXOODQÕOGÕ��øVWDWLVWLNVHO�YHULOHULQ�\RUXPXQGD�S������DQODPOÕ�RODUDN�NDEXO�HGLOGL�

Bulgular: 
dDOÕúPD�G|QHPLQGH�DFLO�VHUYLVH�EDúYXUDQ�YH�3(�|Q�WDQÕVÕ�LOH�SXOPRQHU�%7$�oHNLOHQ�WRSODP�����
KDVWD�WHVSLW�HGLOGL��+DVWDODUÕQ���¶L�DUWHIDNWODU�QHGHQL\OH�oDOÕúPD�GÕúÕQGD�EÕUDNÕOGÕODU��*HUL\H�NDODQ�
����KDVWD\D�DLW�YHULOHU�DQDOL]�HGLOGL��+DVWDODUÕQ���¶XQGD��������3(�SR]LWLI��*UXS���������KDVWD����
������3XOPRQHU�HPEROL�QHJDWLI���*UXS����RODUDN�VDSWDQGÕ��$\UÕFD�3(�WHVSLW�HGLOPH\HQ��*UXS����
KDVWDODUGDQ�LNLVLQGH���������KHUKDQJL�ELU�SDWRORML�L]OHQPHGL�YH�QRUPDO�RODUDN�UDSRUODQGÕ��+HU�LNL�
JUXSWD�GD�KDVWDODUÕQ�DFLO�VHUYLVH�HQ�VÕN�QHIHV�GDUOÕ÷Õ�LNLQFL�VÕNOÕNOD�J|÷�V�D÷UÕVÕ��úLND\HWOHUL�LOH�
EDúYXUGXNODUÕ�J|U�OG���7DEOR�,��

Sonuç: 
6RQXo�RODUDN��3(�|Q�WDQÕVÕ�LOH�LVWHQHQ�SXOPRQHU�%7$¶QÕQ�WDQÕVDO�YHULPOLOL÷LQL��OLWHUDW�UOH�X\XPOX�
RODUDN�G�ú�N��������EXOGXN���7HWNLNLQ�GR÷UXOX÷XQX�YH�SHUIRUPDQVÕQÕ�DUWWÕUPDN�LoLQ�LOHUL�oDOÕúPD�
ODUD�LKWL\Do�ROGX÷XQX�G�ú�QPHNWH\L]�

Anahtar Kelimeler: 
$FLO�VHUYLV��3XOPRQHU�HPEROL��3XOPRQHU�%7�DQMLRJUDIL

ABSTRACT
Objective: 
7KH� XVH� RI� DGYDQFHG� PHGLFDO� LPDJLQJ� LQ� WKH� HPHUJHQF\�
GHSDUWPHQW��('��KDV�LQFUHDVHG�VXEVWDQWLDOO\��:LWK�WKLV�UDSLG�
LQFUHDVH��WKH�SRVVLELOLW\�RI�ERWK�WKH�ORZ�GLDJQRVWLF�HIILFLHQF\�
RI� WKHVH� LPDJLQJ�PHWKRGV��DV�ZHOO�DV� WKH�SRVVLEOH�GDPDJHV�
WKDW�PD\�RFFXU�GXH�WR�WKHVH�PHWKRGV�FDPH�LQWR�TXHVWLRQ��,Q�
WKLV� UHJDUG�� WKH� XVH� RI� SXOPRQDU\� FRPSXWHG� WRPRJUDSK\�
DQJLRJUDSK\��SXOPRQDU\�&7$���VWDQGV�RXW�

Material and Methods: 
$IWHU�HWKLFV�FRPPLWWHH�DSSURYDO�WKLV�VWXG\�ZDV�FDUULHG�RXW�E\�
retrospectively examining the radiological images and medi�
FDO� UHFRUGV� RI� SDWLHQWV� ZKR� ZHUH� DGPLWWHG� WR� dDQDNNDOH�
2QVHNL]� 0DUW� 8QLYHUVLW\� (PHUJHQF\� 'HSDUWPHQW� EHWZHHQ�
-DQXDU\������DQG�-XQH�������DQG�IRU�SXOPRQDU\�&7$�H[DP�
LQDWLRQ�ZDV�UHTXHVWHG�ZLWK�D�SUH�GLDJQRVLV�RI�3(�
6WXG\�GDWD�ZHUH�DQDO\]HG�XVLQJ�6366����SDFNDJH�SURJUDP��
0DQQ�:KLWQH\�8�WHVW�ZDV�XVHG�IRU�FRPSDULVRQ�RI�QXPHULFDO�
YDULDEOHV� DQG� &KL�6TXDUH� WHVW� ZDV� XVHG� IRU� FRPSDULVRQ� RI�
FDWHJRULFDO�YDULDEOHV��,Q�WKH�LQWHUSUHWDWLRQ�RI�VWDWLVWLFDO�GDWD��
S�������ZDV�FRQVLGHUHG�VLJQLILFDQW��

Results: 
,Q�WKH���VWXG\�SHULRG��D�WRWDO�RI�����SDWLHQWV�DGPLWWHG�WR�WKH�
HPHUJHQF\� GHSDUWPHQW� DQG� KDG� SXOPRQDU\� &7$� ZLWK� D�
SUH�GLDJQRVLV� RI�3(�ZHUH� LGHQWLILHG��(OHYHQ�RI� WKH� SDWLHQWV�
ZHUH�H[FOXGHG�IURP�WKH�VWXG\�EHFDXVH�RI�DUWLIDFWV��7KH�GDWD�
RI�WKH�UHPDLQLQJ�����SDWLHQWV�ZHUH�DQDO\]HG��:KLOH�SXOPR�
QDU\�HPEROLVP�ZDV� IRXQG� LQ���� �������SDWLHQWV� �*URXS�����
SXOPRQDU\�HPEROLVP�ZDV�QRW�IRXQG�LQ��������������SDWLHQWV�
�*URXS�����1R�SDWKRORJ\�ZDV�REVHUYHG�LQ�WZR��������RI�WKH�
SDWLHQWV�ZLWKRXW�HPEROLVP�DQG�UHSRUWHG�DV�QRUPDO��
,Q� ERWK� JURXSV�� WKH� SDWLHQWV�PRVW� IUHTXHQWO\� DSSOLHG� WR� WKH�
HPHUJHQF\�GHSDUWPHQW�ZLWK�FRPSODLQWV�RI�VKRUWQHVV�RI�EUHDWK�
DQG�VHFRQGO\��FKHVW�SDLQ��7DEOH�,��

Conclusions: 
:H�IRXQG�WKH�GLDJQRVWLF�HIILFLHQF\�RI�SXOPRQDU\�&7$�LV�ORZ�
��������FRQVLVWHQW�ZLWK�WKH�OLWHUDWXUH��+RZHYHU��ZH�WKLQN�WKDW�
IXUWKHU� VWXGLHV� DUH� QHHGHG� WR� LQFUHDVH� WKH� DFFXUDF\� DQG�
SHUIRUPDQFH�RI�WKH�H[DPLQDWLRQ��

Key Words: 
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/ʈ:ʈ̪�^M�)5)i
Acil servislerde ileri görüntüleme yöntemleri giderek artan 
RUDQODUGD� NXOODQÕOPD\D� EDúODPÕúWÕU� ������� %X� KÕ]OÕ� DUWÕú�
EHUDEHULQGH��KHP�V|]�NRQXVX�J|U�QW�OHPH�\|QWHPOHULQLQ�WDQÕ�
YHULPOLOL÷LQLQ� G�ú�N� ROPD� RODVÕOÕ÷ÕQÕ�� KHP� GH� EX�PHWRWODUD�
ED÷OÕ� JHOLúHELOHFHN�RODVÕ� ]DUDUODUÕ� J�QGHPH�JHWLUPLúWLU�� øOHUL�
J|U�QW�OHPH� PHWRWODUÕQÕQ� DúÕUÕ� NXOODQÕPÕ�� PDOL\HW� DUWÕúÕ��
UDG\DV\RQ� PDUX]L\HWL�� DFLO� VHUYLVWH� NDOÕú� V�UHVLQGH� X]DPD��
NRQWUDVW�PDGGHOHUH�ED÷OÕ�DOHMLN�UHDNVL\RQODU�YH��NOLQLN�|QHPL�
ROPD\DQ� NDID� NDUÕúWÕUÕFÕ� UDG\RORMLN� EXOJX� JLEL� LVWHQPH\HQ�

VRQXoODUD� \RO� DoDELOLU� ������� %X� NRQXGD� DFLO� VHUYLVOHUGH�
SXOPRQHU� HPEROLGHQ� �3(�� ú�SKHOHQLOHQ� KDVWDODUGD� LOHUL�
J|U�QW�OHPH�\|QWHPOHULQGHQ�SXOPRQHU�ELOJLVD\DUOÕ�WRPRJUD�
IL� DQMLRJUDIL� �SXOPRQHU� %7$�� NXOODQÕPÕ� |]HOOLNOH� |Q� SODQD�
oÕNPDNWDGÕU���������
$NXW�3(�G�Q\D�JHQHOLQGH�|QHPOL�ELU�PRUELGLWH�YH�PRUWDOLWH�
QHGHQLGLU��������3XOPRQHU�HPEROL�LQVLGDQVÕ�������������ROXS��
EX�RUDQ����\DúÕQ��]HULQGHNL�ELUH\OHUGH�\DNODúÕN������¶H�NDGDU�
\�NVHOPHNWHGLU� ����� 7HGDYL� HGLOPH\HQ� KDVWDODUGD� PRUWDOLWH�
ULVNLQLQ� ������� DUDVÕQGD� ROGX÷X� WDKPLQ� HGLOPHNWHGLU��
<DSÕODQ�SURVSHNWLI�oDOÕúPDODUGD�WHGDYL�HGLOHQ�ROJXODUGD�LON���
D\� LoHULVLQGH�PRUWDOLWH� RUDQÕ������ RODUDN� ELOGLULOPLúWLU� �����
$\UÕFD�SHULQDWDO�DQQH�|O�POHULQGH�3(� LON� VÕUDGD�\HU�DOPDN�
WDGÕU������%LU�GL÷HU�NRUNXWXFX�LVWDWLVWLN�LVH�NOLQLV\HQOHULQ�3(�
YDNDODUÕQÕQ� \DNODúÕN� ���¶VLQL� DWODGÕNODUÕ� YH� KDVWDODUÕQ�
���¶LQGH�SRVWPRUWHP�3(�WDQÕVÕQÕQ�NRQXOGX÷X�úHNOLQGHGLU�����
�����3XOPRQHU�HPEROL�J|÷�V�D÷UÕVÕ��QHIHV�GDUOÕ÷Õ��oDUSÕQWÕ�YH�
DQL� |O�P� YE�� JHQLú� NOLQLN� EHOLUWL� YH� VHPSWRP� \HOSD]HVL� LOH�
JLGHQ�ELU�WDEOR�ROGX÷X�LoLQ�DFLO�VHUYLVH�EDúYXUDQ�KDVWDODU�LoLQ�
VÕNOÕNOD�ú�SKHOHQLOHQ�ELU�|Q�WDQÕGÕU����������
%L]� EX� oDOÕúPDGD� dDQDNNDOH� 2QVHNL]� 0DUW� hQLYHUVLWHVL�
+DVWDQHVL�$FLO�6HUYLVL¶QH�EDúYXUDQ�YH�3(�|Q�WDQÕVÕ�LOH�SXOPR�
QHU�%7$�WHWNLNL�LVWHQHQ�KDVWDODUGD�SXOPRQHU�%7$�WHWNLNLQLQ�
WDQÕ�YHULPOLOL÷LQL�DUDúWÕUPD\Õ�DPDoODGÕN�

/-:-i�^M�Al6<-54-:
dDOÕúPD�� $UDúWÕUPD� <D\ÕQ� (WL÷LQH� YH� +HOVLQNL� 'HNOD��
UDV\RQXQD� X\JXQ� RODUDN� JHUoHNOHúWLULOPLú� ROXS�� � |QFHVLQGH�
dDQDNNDOH� 2QVHNL]� 0DUW� hQLYHUVLWHVL� .OLQLN�$UDúWÕUPDODU�
(WLN� .XUXOX¶QGDQ� RQD\� DOÕQPÕúWÕU� �.DUDU� 1R�� ������������
dDOÕúPD�2FDN� ����� LOH� +D]LUDQ� ����� DUDVÕQGD� DFLO� VHUYLVH�
EDúYXUDQ� YH�3(�|Q� WDQÕVÕ� LOH� SXOPRQHU�%7$� WHWNLNL� LVWHQHQ�
KDVWDODUÕQ� UDG\RORMLN� J|U�QW�OHULQLQ� YH�PHGLNDO� ND\ÕWODUÕQÕQ�
UHWURVSHNWLI�RODUDN�LQFHOHQPHVL�\|QWHPL\OH�\DSÕOGÕ��dDOÕúPD�
LoLQ� KDVWDQH� \|QHWLPLQGHQ� JHUHNOL� L]LQ� DOÕQGÕ�� dDOÕúPD\D�
DOÕQDQ�KDVWDODUÕQ�NOLQLN�ELOJLOHUL�DODQODUÕQGD�������\ÕO�WHFU�E�
H\H�VDKLS�LNL�DFLO�VHUYLV�KHNLPL�WDUDIÕQGDQ�LQFHOHQGL��+DVWD�
ODUD�DLW�SXOPRQHU�%7$�WHWNLNOHUL�KDVWDQHPL]�3$&6�VLVWHPLQG�
HQ��KDVWDODUÕQ�NOLQLN�ELOJLOHUL�YH�|QFHNL�UDSRUODUÕQGDQ�KDEHUVL]�
DODQODUÕQGD� ������ \ÕO� WHFU�EHOL� oDOÕúPDQÕQ� \�U�W�F�V��
UDG\RORJODU�WDUDIÕQGDQ�WHNUDU�GH÷HUOHQGLULOGL�dDOÕúPD\D�GDKLO�
HGLOPH�NULWHUOHUL��DFLO�VHUYLVH�EDúYXUPDN�����\DúÕQGDQ�E�\�N�
ROPDN�� 3(� |Q� WDQÕVÕ\OD� SXOPRQHU� %7$� oHNLOPLú� ROPDN� YH�
UDG\RORMLN�J|U�QW�OHULQ�NDOLWHVL�\HWHUOL�ROPDN�RODUDN�EHOLUOHQ�
GL��$UWHIDNWODU�QHGHQL\OH�J|U�QW��NDOLWHVL�G�ú�N�RODQ�KDVWDODU�
oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ�
+DVWDQHPL]GH� SXOPRQHU� %7$� oHNLPOHUL� 7RVKLED�$TXLOOLRQ�
21(���7RVKLED�0HGLFDO�6\VWHPV��7RN\R��-DSDQ������GHGHNW|U�
����NHVLW��$NWLI�NROLPDV\RQ��685(([SRVXUH��'�$,'5��;<=�
PRG�ODV\RQX��WRPRJUDIL�FLKD]Õ�LOH�\DSÕOPDNWD�ROXS��SXOPR�
QHU�%7$�LoLQ�J|U�QW�OHPH�SDUDPHWUHOHUL�N9������P$��������
URWDV\RQ�]DPDQÕ�����PV��NHVLW�NDOÕQOÕ÷Õ���PP��NHVLW�LQWHUYDOL�
�� PP�� RODUDN� D\DUODQPÕúWÕU�� dDOÕúPD\D� GDKLO� HGLOHQ� W�P�
KDVWDODUÕQ� SXOPRQHU� %7$� oHNLPOHUL� EX� SURWRNROH� J|UH�
\DSÕOPÕúWÕ�� +DVWDODUÕQ� \Dú�� FLQVL\HW�� DFLO� VHUYLVH� ELULQFLO�
EDúYXUX� úLND\HWL�� NURQLN� KDVWDOÕN� ELOJLOHUL�� WDP� NDQ� VD\ÕPÕ��
EL\RNLP\D�DQDOL]L��NDQ�JD]Õ�DQDOL]L��'�'LPHU� WHVW� VRQXoODUÕ�
YH� DFLO� VHUYLVWH� NDOÕú� V�UHOHUL� KDVWDQH� ELOJL� VLVWHPL� �+%6��

�]HULQGHNL� GRV\DODUÕQGDQ� HOGH� HGLOGL�� $FLO� VHUYLVH� ELULQFLO�
EDúYXUX�úLND\HWL��QHIHV�GDUOÕ÷Õ��J|÷�V�D÷UÕVÕ��oDUSÕQWÕ��ED\ÕO�
PD��EDOJDPGD�NDQ�JHOPHVL��|NV�U�N�YH�GL÷HU�QHGHQOHU�RODUDN�
JUXSODQGÕUÕOGÕ�� .URQLN� KDVWDOÕNODU�� GRV\D� ELOJLVL� YH� (�QDEÕ]�
YHULOHUL� �]HULQGHQ� YDU�� \RN� YH\D� EHOLUWLOPHPLú� úHNOLQGH�
VÕQÕIODQGÕUÕOGÕ�� $FLO� VHUYLVWH� NDOÕú� V�UHOHUL�� KDVWDQÕQ� DFLO�
VHUYLVH� EDúYXUX� DQÕQGDQ� VRQODQÕPÕQD� NDGDU� JHoHQ� ]DPDQ�
RODUDN�������GDNLND� ��VDDW������������GDNLND� ���VDDW�RODFDN�
úHNLOGH� VDDW� FLQVLQGHQ� ND\GHGLOGL�� +DVWDODUÕQ� PRUWDOLWH�
GXUXPODUÕ� |O�P� ELOJL� VLVWHPLQGHQ� VRUJXODQDUDN� |÷UHQLOGL��
3XOPRQHU� %7$� WDQÕODUÕ� 3(�� SQ|PRQL�� DWHOHNWD]L�� PDOLJQLWH���
LQWHUVWLV\HO� DNFL÷HU� KDVWDOÕ÷Õ�� KDYD\ROX� KDVWDOÕ÷Õ�� NDUGL\DN�
SDWRORML��VHNHO�GH÷LúLNOLNOHU��SOHYUDO�HII�]\RQ�YH�WRUDNV�GXYDU�
SDWRORMLVL�RODUDN�EHOLUOHQGL�
dDOÕúPD�YHULOHUL�6366����SDNHW�SURJUDPÕ�NXOODQÕODUDN�DQDOL]�
HGLOGL��dDOÕúPDQÕQ�VD\ÕVDO�GH÷LúNHQOHUL�RUWDODPD�YH�VWDQGDUW�
VDSPD�� RUWDQFD� YH� PLQLPXP� PDNVLPXP� GH÷HUOHU� RODUDN��
NDWHJRULN�GH÷LúNHQOHU� LVH� VD\Õ�YH�\�]GH�RODUDN� LIDGH�HGLOGL��
6D\ÕVDO� GH÷LúNHQOHULQ� NDUúÕODúWÕUPDVÕQGD� 0DQQ�:KLWQH\� 8�
WHVWL�NDWHJRULN�GH÷LúNHQOHULQ�NDUúÕODúWÕUPDVÕQGD�.L�.DUH�WHVWL�
NXOODQÕOGÕ��øVWDWLVWLNVHO�YHULOHULQ�\RUXPXQGD�S������LVWDWLVWLN�
VHO�DQODPOÕ�RODUDN�NDEXO�HGLOGL�
$UDúWÕUPDGD� NDUúÕODúWÕUPD� DQDOL]OHUL� \DSÕODFDN� EL\RNLP\D�
GH÷HUOHUL�|Oo�POHULQGH�HNVLN�YHUL�ROXS�ROPDGÕ÷ÕQÕQ�LQFHOHPH�
VL� \DSÕOGÕ�� � 2Q� KDVWDQÕQ� ³.ORU� YH� /DNWDW´� YHULVLQGH� HNVLN�
EXOXQGX��'L÷HU�YHULOHUL�HNVLNVL]GL��%X�KDVWDODUÕQ�GL÷HU�GH÷HU�
OHULQLQ� |Oo�P�� WDP� ROGX÷X� LoLQ� KDVWDODU� YHUL� GRV\DVÕQGDQ�
oÕNDUÕOPDGÕ��³.ORU�YH�/DNWDW´�GH÷HUOHUL�����ELUH\LQ�DULWPHWLN�
RUWDODPDVÕ�LOH�WDPDPODQGÕ�
0DQQ�:KLWQH\�8�WHVWL�LOH�\DSÕODQ�GH÷HUOHQGLUPHGH�LVWDWLVWLN�
VHO�RODUDN�DQODPOÕ�EXOXQDQ�WURPERVLW��NORU�YH�ODNWDW�GH÷HUOHUL�
VWDQGDUW� VDSPDODUÕQGDNL� JHQLúOLN� QHGHQL\OH�� G�ú�N�� RUWD� YH�
\�NVHN� GH÷HUOHU� RODUDN� VÕQÕIODQGÕUÕODUDN� .L�.DUH� WHVWL� LOH�
\HQLGHQ�GH÷HUOHQGLULOGL�
7URPERVLW� YH� NORU� GH÷HUOHUL� DULWPHWLN� RUWDODPD� YH� VWDQGDUW�
VDSPD�LOLúNLOHULQGHQ�\DUDUODQÕODUDN�JUXSODUD�E|O�QG���$ULWPH�
WLN�RUWDODPDQÕQ�ELU�VWDQGDUW�VDSPD�DOWÕ�GH÷HU�HOGH�HGLOGL��%X�
GH÷HULQ�DOWÕ�G�ú�N�G�]H\GH�JUXS�RODUDN�EHOLUOHQGL��$ULWPHWLN�
RUWDODPDQÕQ� ELU� VWDQGDUW� VDSPD� �VW�� GH÷HU� HOGH� HGLOGL�� %X�
GH÷HULQ� �]HUL� \�NVHN�G�]H\GH�JUXS�RODUDN� NDEXO� HGLOGL�� øNL�
GH÷HU�DUDVÕQGD�NDODQ�DUDOÕN�LVH�RUWD�G�]H\GH�NDEXO�HGLOGL�
$QFDN�ODNWDW�GH÷HUOHULQGH�RUWDODPD������LNHQ�VWDQGDUW�VDSPD�
����� RODUDN� EHOLUOHQGL�� $ULWPHWLN� RUWDODPD� LOH� VWDQGDUW�
VDSPDQÕQ�ELUELULQH�oRN�\DNÕQ�GH÷HUOHU�ROPDVÕ�QHGHQL�LOH�ODNWDW�
LNL� JUXED� E|O�QG���$ULWPHWLN� RUWDODPDQÕQ� DOWÕ� G�ú�N� G�]H\�
ODNWDW�JUXEX��DULWPHWLN�RUWDODPDQÕQ��]HUL�\�NVHN�G�]H\�ODNWDW�
JUXEX�RODUDN�EHOLUOHQGL�
%X� JUXSODPDODUGDQ� VRQUD� 3(� WHVSLW� HGLOHQ� �*UXS���� YH� 3(�
WHVSLW�HGLOPH\HQ��*UXS����JUXSODU�LOH�WURPERVLW��NORU�YH�ODNWDW�
JUXSODUÕ� DUDVÕQGD�.L�.DUH� WHVWL� LOH� IDUNOÕOÕNODU� DQDOL]� HGLOGL��
%HNOHQHQ� IUHNDQV� G�ú�NO�÷�QGH� )LVKHU¶LQ� ([DFW� GH÷HUL� LOH�
DQODPOÕOÕN�G�]H\L�EHOLUOHQGL�

*=4/=4):
%X�oDOÕúPDGD�2FDN������LOH�+D]LUDQ������WDULKOHUL�DUDVÕQGD�
DFLO� VHUYLVH� EDúYXUDQ� YH� 3(� |Q� WDQÕVÕ� LOH� SXOPRQHU� %7$�
oHNLOHQ� WRSODP�����KDVWD� WHVSLW� HGLOGL��+DVWDODUÕQ���¶L� DUWH��
IDNWODU� QHGHQL\OH� SXOPRQHU� %7$� J|U�QW�� NDOLWHVL� \HWHUVL]�
ROGX÷X� LoLQ� oDOÕúPD� GÕúÕQGD� EÕUDNÕOGÕODU�� *HUL\H� NDODQ� ����
KDVWD\D� DLW� YHULOHU� DQDOL]� HGLOGL��+DVWDODUÕQ� ��¶X� �������3(�
SR]LWLI��*UXS��������¶�����������3(�QHJDWLI��*UXS����RODUDN�
VDSWDQGÕ��$\UÕFD� 3(� WHVSLW� HGLOPH\HQ� �*UXS���� KDVWDODUGDQ�
LNLVLQGH� ������� KHUKDQJL� ELU� SDWRORML� L]OHQPHGL� YH� QRUPDO�
RODUDN� UDSRUODQGÕ��7HVSLW� HGLOHQ� GL÷HU� SDWRORMLOHU�7DEOR� ,¶GH�
J|VWHULOGL�

Tablo  I:  3XOPRQHU�%7$�7DQÕODUÕ�

+DVWDODUÕQ�\Dú��FLQVL\HW�GD÷ÕOÕPÕ��DFLO�VHUYLVWH�NDOÕú�V�UHOHUL�YH�
HúOLN� HGHQ� NURQLN� KDVWDOÕ÷ÕQÕQ� ROXS� ROPDPDVÕ� DoÕVÕQGDQ�
JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�DQODPOÕ�RODUDN�IDUNOÕOÕN�L]OHQPH�
GL��S!�������7DEOR�,,���
+DVWDODUGDQ� ���¶LQLQ� QHIHV� GDUOÕ÷Õ� �HQ� VÕN��� ��¶XQXQ� J|÷�V�
D÷UÕVÕ����¶�Q�Q�VHQNRS��VHNL]LQLQ�|NV�U�N��DOWÕVÕQÕQ�oDUSÕQWÕ��
EHúLQLQ�KHPRSWL]L�YH���¶VÕQÕQ�GL÷HU�úLND\HWOHU�LOH�DFLO�VHUYLVH�
EDúYXUGXNODUÕ�J|U�OG���7DEOR�,,��

Tablo II: 3(�GXUXPXQD�J|UH�GHPRJUDILN�YH�ODERUDWXDU�EXOJXODUÕ�

+DVWDODUÕQ� KLoELULQGH� NXOODQÕODQ� NRQWUDVW� PDGGH\H� ED÷OÕ�
KHUKDQJL�ELU�\DQ�HWNL�EHOLUWLOPHPLúWL�
dDOÕúPD� NDSVDPÕQGDNL� W�P� KDVWDODUD� DLW� WDP� NDQ� VD\ÕPÕ��
EL\RNLP\D� DQDOL]L�� NDQ� JD]Õ� DQDOL]L� YH� '�'LPHU� WHVWL�
VRQXoODUÕQD�GRV\D�VLVWHPLQGHQ�XODúÕODELOGL��
3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� WURPERVLW� VD\ÕVÕ� 3(�
WHVSLW� HGLOPH\HQ� �*UXS���� KDVWDODUD� J|UH� GDKD� \�NVHN�
�VÕUDVÕ\OD������������������������������K�FUH�PO��ROPDNOD�
ELUOLNWH��G�ú�N��RUWD�\D�GD�\�NVHN�G�]H\GH�WURPERVLW�JUXSODUÕ�
LOH�3(�WHVSLW�HGLOHQ��*UXS����YH�3(�WHVSLW�HGLOPH\HQ��*UXS����
JUXSODUÕ� DUDVÕQGD� LVWDWLVWLNVHO� DQODPOÕ� IDUNOÕOÕN� EXOXQPDGÕ�
�S!�������7DEOR�,,,��

Tablo III:�3(�LOH�7URPERVLW�NDUúÕODúWÕUPDVÕ��NL�NDUH�DQDOL]L��

3(� WHVSLW� HGLOHQ� �*UXS����KDVWDODUGD� ODNWDW�GH÷HUL�3(� WHVSLW�
HGLOPH\HQ� �*UXS���� KDVWDODUD� J|UH� GDKD� \�NVHN� �VÕUDVÕ\OD�
���������������������PJ�G/��ROPDNOD�ELUOLNWH��G�ú�N�\D�GD�
\�NVHN�G�]H\GH�ODNWDW�JUXSODUÕ�LOH�3(�WHVSLW�HGLOHQ��*UXS����
YH�3(�WHVSLW�HGLOPH\HQ��*UXS����JUXSODUÕ�DUDVÕQGD�LVWDWLVWLN�
VHO�DQODPOÕ�IDUNOÕOÕN�EXOXQPDGÕ��S!�������7DEOR�,9��

Tablo IV: 3(�LOH�/DNWDW�NDUúÕODúWÕUPDVÕ��NL�NDUH�DQDOL]L��

3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� NORU� GH÷HUL� 3(� WHVSLW�
HGLOPH\HQ� �*UXS���� KDVWDODUD� J|UH� GDKD� G�ú�N� �VÕUDVÕ\OD�
�����������������������PPRO�/��EXOXQGX��'�ú�N��RUWD�\D�GD�
\�NVHN�G�]H\GH�NORU�JUXSODUÕ�LOH�3(�WHVSLW�HGLOHQ��*UXS����YH�
3(� WHVSLW� HGLOPH\HQ� �*UXS���� JUXSODUÕ� DUDVÕQGD� LVWDWLVWLNVHO�
DQODPOÕ�RODUDN�IDUNOÕOÕN�HOGH�HGLOGL��S��������3(�WHVSLW�HGLOHQ�
�*UXS����KDVWDODUGD�\�NVHN�G�]H\GH�NORU�VDSWDQPDGÕ��$\UÕFD�
G�ú�N�G�]H\GH�NORU�3(�WHVSLW�HGLOHQ��*UXS����KDVWDODUGD�3(�
WHVSLW� HGLOPH\HQ� �*UXS���� JUXED� J|UH� GDKD� ID]OD� KDVWDGD�
L]OHQGL��7DEOR�9��

Tablo V: 3(�LOH�.ORU�NDUúÕODúWÕUPDVÕ��NL�NDUH�DQDOL]L��

'�'LPHU�GH÷HUOHUL�W�P�KDVWDODUGD�QRUPDOLQ��VW�QGH�ROPDNOD�
EHUDEHU�� JUXS��¶GH� JUXS��¶\H� J|UH� GDKD� \�NVHN� EXOXQGX�
�*UXS��¶GH��������������J�/��JUXS��¶GH��������������J�/�1��
������J�/���$QFDN�EXOJX� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GH÷LOGL�
�S!��������7DEOR�,,���
+DVWDODUÕQ� SXOPRQHU� %7$¶GD� DOGÕNODUÕ� WDQÕ� LOH� PRUWDOLWH�
DUDVÕQGDNL� LOLúNL� LQFHOHQGL÷LQGH� 3(� WHVSLW� HGLOHQ� �*UXS����
KDVWDODUGDQ�GRNX]XQXQ���������LON�ELU�D\�LoHULVLQGH��LNLVLQLQ�
�������� LON� ELU� D\GDQ� VRQUD� |OG�÷��� 3(� WHVSLW� HGLOPH\HQ�
�*UXS�����KDVWDODUGDQ���¶XQXQ���������LON��ELU�D\�LoHULVLQGH��
��¶�Q�Q���������LON�ELU�D\GDQ�VRQUD�|OG�÷��J|U�OG���øON��ELU�

D\� LoHULVLQGHNL�PRUWDOLWH�RUDQÕQÕQ�3(� WHVSLW�HGLOHQ� �*UXS����
KDVWDODUGD� 3(� WHVSLW� HGLOPH\HQ� �*UXS���� KDVWDODUD� J|UH�
LVWDWLVWLNVHO� DQODPOÕ� RODUDN� GDKD� \�NVHN� EXOXQGX� �S��������
'L÷HU�SXOPRQHU�%7$�WDQÕODUÕ�YH�PRUWDOLWH�RUDQODUÕ�DUDVÕQGDNL�
LOLúNL�7DEOR�9,¶GD�EHOLUWLOPLúWLU�

Tablo VI:�+DVWDODUÕQ�3XOPRQHU�%7$¶GH�DOGÕNODUÕ�WDQÕ�LOH�0RUWDOLWH�
������������������DUDVÕQGDNL�LOLúNL�

(úOLN� HGHQ� NURQLN� KDVWDOÕN� LOH� PRUWDOLWH� DUDVÕQGDNL� LOLúNL�
LQFHOHQGL÷LQGH� NURQLN� KDVWDOÕ÷Õ� RODQ� YH� 3(� WHVSLW� HGLOHQ�
�*UXS����KDVWDODUGDQ�\HGLVLQLQ���������LON�ELU�D\�LoHULVLQGH��
LNLVLQLQ���������LON��ELU�D\GDQ�VRQUD�|OG�÷���NURQLN�KDVWDOÕ÷Õ�
RODQ�YH�3(� WHVSLW� HGLOPH\HQ� �*UXS���� �KDVWDODUGDQ���¶VLQLQ�
�������� LON� � ELU� D\� LoHULVLQGH�� ��¶Q�Q� ����������� LON� � ELU�
D\GDQ� VRQUD� |OG�÷�� J|U�OG��� (úOLN� HGHQ� NURQLN� KDVWDOÕN�
YDUOÕ÷Õ�GXUXPXQGD�LON��ELU�D\�LoHULVLQGHNL�PRUWDOLWH�RUDQÕQÕQ�
3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� 3(� WHVSLW� HGLOPH\HQ�
�*UXS���� KDVWDODUD� J|UH� LVWDWLVWLNVHO� DQODPOÕ� RODUDN� GDKD�
\�NVHN�EXOXQGX��S��������7DEOR�9,,��

Tablo VII:�.URQLN�+DVWDOÕN�LOLúNLVLQH�J|UH�SXOPRQHU�HPEROLGHNL�
�������������������PRUWDOLWH�RUDQODUÕ�

+DVWDODUÕQ� +%6¶GH� ND\ÕWOÕ� GRV\DODUÕQGD� :HOOV� VNRUX� SDUD��
PHWUHOHULQGHQ� EDúYXUX� DQÕQGD� NDOS� DWÕP� VD\ÕVÕ�� GHULQ� YHQ�
WURPER]X�|\N�V���VRQ��ELU�D\�LoHULVLQGH�JHoLULOPLú�RSHUDV\RQ�
YH\D� LPPRELOL]DV\RQ� |\N�V�� YH� VRQ� � DOWÕ� D\� LoHULVLQGH�
DOÕQPÕú�NHPRWHUDSL�|\N�V�QH�DLW�YHUL�EXOXQDPDGÕ�

<):<1̪5)
$FLO� VHUYLVOHUGH� UDG\RORMLN� WHWNLN� NXOODQPD� RUDQÕ� KDVWD�
VD\ÕVÕ\OD� RUDQWÕVÕ]� RODUDN� KHU� JHoHQ� J�Q� DUWPDNWDGÕU� ������
$PHULND� %LUOHúLN� 'HYOHWOHULQGH� 8OXVDO� +DVWDQH� $\DNWDQ�
7ÕEEL� %DNÕP� $UDúWÕUPDVÕ� �1DWLRQDO� +RVSLWDO� $PEXODWRU\�
0HGLFDO� &DUH� 6XUYH\�� YHULOHULQH� J|UH� ������ ����� \ÕOODUÕ�
DUDVÕQGD� ELOJLVD\DUOÕ� WRPRJUDIL� �%7�� YH�PDQ\HWLN� UH]RQDQV�
J|U�QW�OHPH��05*��RUDQÕ��o�NDW��XOWUDVRQRJUDIL��86��RUDQÕ�
LNL�NDW�DUWPÕúWÕU������

/LWHUDW�UGH��DFLO�VHUYLVOHU�EDúWD�WUDYPD�ROPDN��]HUH��DWUDYPD�
WLN� EDú� D÷UÕVÕ�� NDUÕQ� D÷UÕVÕ�� � UHQDO� NROLN�� DNXW� SDQNUHDWLW� YH�
WRUDNV� SDWRORMLOHUL� JLEL� ELU� oRN� QHGHQOH� LOHUL� J|U�QW�OHPH�
PHWRWODUÕQÕ� ROPDVÕ� JHUHNHQGHQ� oRN� NXOODQGÕNODUÕQÕ� J|VWHUHQ�
ELU�oRN�oDOÕúPD�ELOGLULOPLúWLU����������

%X� NRQXGD� DFLO� VHUYLVOHUGH� 3(¶GHQ� ú�SKHOHQLOHQ� KDVWDODUGD�
SXOPRQHU�%7$�NXOODQÕPÕ�|]HOOLNOH�|Q�SODQD�oÕNPDNWDGÕU��������
/HH� YH� DUNDGDúODUÕ�� DFLO� VHUYLVOHULQGH� WRPRJUDIL� WHWNLN�
NXOODQÕP� VÕNOÕ÷ÕQÕ� LQFHOHGLNOHUL� ELU� oDOÕúPDGD�� DFLO� VHUYLV�
GRNWRUODUÕQÕQ� JHoPLúH� QD]DUDQ� GDKD� oRN� WRPRJUDIL� WHWNLNL�
NXOODQGÕNODUÕQÕ��EXQODU�LoHULVLQGH�SXOPRQHU�%7$�WHWNLNLQLQ�HQ�
VÕN�NXOODQÕODQ�WHWNLN�ROGX÷XQX�YH�����������\ÕOODUÕ�DUDVÕQGD�
NXOODQÕPÕQÕQ� \DNODúÕN� EHú� NDW� DUWWÕ÷ÕQÕ� ELOGLUPLúOHUGLU� ������
*|U�QW�OHPH�WHNQRORMLOHULQGHNL�JHOLúPHOHU�VD\HVLQGH�DNXW�3(�
WDQÕVÕ�GDKD�KÕ]OÕ���GDKD�YHULPOL�YH�GDKD�GR÷UX�NRQDELOPHNWH�
GLU�� ���������� WDULKOHUL� DUDVÕQGD� \DSÕOPÕú� � ELUoRN� oDOÕúPD�
LQFHOHQGL÷LQGH�� SXOPRQHU� %7$� WHWNLNLQLQ� NOLQLN� GH÷HULQLQ��
HúGH÷HUL� RODQ� VWDQGDUW� WDQÕ� WHVWL� NRQYDQVL\RQHO� SXOPRQHU�
DQMLRJUDIL\OH�EHQ]HU�ROGX÷X�J|VWHULOPLúWLU���������

3XOPRQHU� HPEROL� WDQÕVÕ�� KDVWDODU� DFLO� VHUYLVH� QHIHV� GDUOÕ÷Õ��
J|÷�V�D÷UÕVÕ�YE��VSHVLILN�ROPD\DQ���úLND\HWOHUOH�EDúYXUGXNODUÕ�
LoLQ�]RUGXU��������+HU�QH�NDGDU�NOLQLN�GH÷HUOHQGLUPH�YH�ODERU�
DWXYDU�EXOJXODUÕ�LOH�EHOOL�ELU�JUXS�KDVWDGD�3(�WDQÕVÕ�EDúDUÕOÕ�ELU�
úHNLOGH�HNDUWH�HGLOHELOVH�GH��EX�NRQXGD�SXOPRQHU�%7$�KDOD�
DOWÕQ�VWDQGDUW�ROPD\D�GHYDP�HWPHNWHGLU���������

%L]LP�oDOÕúPDPÕ]GD�GD�KHU�LNL�JUXSWD�KDVWDODUÕQ�DFLO�VHUYLVH�
HQ�VÕN�QHIHV�GDUOÕ÷Õ��LNLQFL�VÕNOÕNOD�J|÷�V�D÷UÕVÕ�JLEL�VSHVLILN�
ROPD\DQ�úLND\HWOHU�LOH�EDúYXUGXNODUÕ�J|U�OG��
3XOPRQHU�HPEROL�WHúKLVLQGH�YH�ULVN�VWUDWHMLVL�EHOLUOHPHGH��LON�
YH�HQ�|QHPOL�DúDPD�KDVWDQÕQ�NOLQLN�RODUDN�GH÷HUOHQGLULOPH�
VLGLU��+DVWDQÕQ�NOLQLN�SUH]HQWDV\RQX��HPEROLQLQ�E�\�NO�÷��YH�
\D\JÕQOÕ÷Õ�� NURQLN� ROXS� ROPDPDVÕ� YH� HúOLN� HGHQ� EDúND�
KDVWDOÕNODUÕQÕQ� ROPDVÕQGDQ� HWNLOHQLU� ������ 3XOPRQHU� HPER�
OLGHQ� ú�SKHOHQLOPHVL� GXUXPXQGD�� KDVWD\D� JHUHNVL]� WHWNLN�
X\JXODPDVÕQÕQ� |Q�QH� JHoPHN� YH� KDQJL� KDVWDQÕQ� SXOPRQHU�
%7$¶GHQ�HQ�ID]OD�ID\GD�J|UHFH÷LQL�EHOLUOHPHN�LoLQ�|QFHOLNOH�
�.OLQLN� NDUDU� NXUDOODUÕ� �...��&OLQLFDO� GHFLVLRQ� UXOHV�
±�&'5���X\JXODQPDOÕGÕU�������%X�NRQXGD�RQD\ODQPÕú�ELU�oRN�
VNRU� VLVWHPL� EXOXQPDNWD� ROXS�� EXQODUGDQ�:HOOV�� EDVLWOHúWLU�
LOPLú�:HOOV��PRGLIL\H�:HOOV��'��GLPHUOH�ELUOHúWLULOPLú�:HOOV�
VNRUX���PRGLIL\H�*HQRYD�6NRUX��YH\D�3(�GÕúODPD�NULWHUL��3(�
UXOH�RXW�FULWHULD��3(5&��|QHULOHQ�VLVWHPOHUGLU����������.OLQLN�
NDUDU� NXUDOODUÕ� LOH� GH÷HUOHQGLUPH� VRQUDVÕ� úLGGHWOH� 3(¶GHQ�
ú�SKHOHQLOHQ�KDVWDODUGD�YDNLW�ND\EHGLOPHGHQ�SXOPRQHU�%7$�
WHWNLNL� X\JXODQPDOÕGÕU�� 3XOPRQHU� HPEROL� LKWLPDOLQLQ� GDKD�

G�ú�N�ROGX÷X�\DQL�:HOOV�VNRUX�G|UG�Q�DOWÕQGD�RODQ�KDVWDODUGD�
LON� RODUDN� '�GLPHU� G�]H\L� |Oo�OPHOLGLU�� 6RQXo� QRUPDO�
VÕQÕUODUGD�LVH�SXOPRQHU�%7$�oHNLOPHVLQH�JHUHN�\RNWXU��DQFDN�
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HGLOPH\HQ�KDVWDODUGD�NOLQL÷L�DoÕNOD\DFDN�EDúND�SDWRORMLOHULQ�
WHVSLW� HGLOPLú� ROPDVÕQÕQ� KHP� 3(� D\ÕUÕFÕ� WDQÕVÕQGD� KHP� GH�
KDVWD� WHGDYLVLQGH� |QHPOL� ELU� NDWNÕ� VD÷ODGÕ÷Õ� NDQDDWLQGH\L]��
dDOÕúPDPÕ]GD� SXOPRQHU� %7$� WDQÕ� YHULPOLOL÷LQGHNL�
G�ú�NO�÷�Q�DQD�QHGHQLQLQ�3(¶QLQ�KD\DWÕ�WHKGLW�HGHQ�D÷ÕU�ELU�
NOLQLN� GXUXP� ROPDVÕ�� VHPSWRPODUÕQÕQ� QRQVSHVLILN� ROPDVÕ�
QHGHQL\OH� WDQÕVÕQÕQ� ]RU� ROPDVÕ� YH� DFLO� WHGDYL� JHUHNWLUPHVL�
QHGHQL\OH� ...� WDP� RODUDN� X\JXODQPDPDVÕQD� ED÷ODGÕN��
%XQXQ� \DQÕQGD� WDQÕ� HNVLNOL÷LQLQ� YH\D� \DQOÕú� SR]LWLI� WDQÕ�
NRQXOPDVÕ� GXUXPXQGD� JHUHNVL]� DQWLWURPEROLWLN� WHGDYL\H�
ED÷OÕ� JHOLúHELOHFHN� NRPSOLNDV\RQODUÕQ� GD� KD\DWL� |QHP� DU]�
HWPHVL�YH�W�P�EX�ROXPVX]�WDEORODUÕQ�DFLO�VHUYLV�KHNLPOHULQH�
GR÷XUDFD÷Õ� PHGLNROHJDO� HQGLúHOHULQ� EX� VRQXFD� \RO� DoDEL�
OHFH÷LQL�G�ú�QPHNWH\L]�

dDOÕúPDQÕQ�NÕVÕWOÕOÕNODUÕ�
���dDOÕúPDQÕQ�UHWURVSHNWLI�RODUDN�\DSÕOPÕú�ROPDVÕ
���+DVWD�VD\ÕVÕQÕQ�D]�ROPDVÕ
��� dDOÕúPD� NDSVDPÕQGDNL� KDVWDODUÕQ� NOLQLN� YH� ODERUDWXYDU�
YHULOHUL�+%6��]HULQGHNL�GRV\DODUÕGDQ�HOGH�HGLOGL��.D\ÕWODUGD�
NL�HNVLNOLNOHU�QHGHQL\OH�KDVWDODUÕQ�ED]Õ�ODERUDWXYDU�EXOJXODUÕ�
�.ORU�YH�ODNWDW��LOH�|]HOOLNOH�:HOOV�VNRUX�SDUDPHWUHOHULQLQ�ELU�
NÕVPÕQÕQ�HOGH�HGLOHPHPLú�ROPDVÕ�YH�NOLQLN�ELOJLOHULQ�PHYFXW�
ELOJLOHU� LOH� VÕQÕUOÕ� ROPDVÕ� oDOÕúPDPÕ]ÕQ� HQ� |QHPOL�
NÕVÕWOÕOÕNODUÕGÕU��

;76=i
6RQXo� RODUDN�� 3(� |Q� WDQÕVÕ� LOH� LVWHQHQ� SXOPRQHU� %7$¶QÕQ�
WDQÕVDO�YHULPOLOL÷LQL��OLWHUDW�UOH�X\XPOX�RODUDN�G�ú�N�EXOGXN��
$QFDN�WHWNLNLQ�GR÷UXOX÷XQX�YH�SHUIRUPDQVÕQÕ�DUWWÕUPDN�LoLQ�
LOHUL�oDOÕúPDODUD�LKWL\Do�ROGX÷XQX�G�ú�QPHNWH\L]�

(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
dDQDNNDOH� 2QVHNL]� 0DUW� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� (WLN�
.XUXOX�WDUDIÕQGDQ�RQD\ODQPÕúWÕU��RQD\�QXPDUDVÕ������������

+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� ��ù%(���7DVDUÕP���ù%(���'HQHWOHPH�±�ù%(��1$��0'��
2%��9HUL�7RSODQPDVÕ�YH�YH\D�øúOHPHVL�±�ù%(��1$��0'��2%��
$QDOL]� YH�YH\D� <RUXP� �� ù%(�� 1$�� 0'�� 2%�� /LWHUDW�U�
7DUDPDVÕ� �� ù%(��<D]Õ\Õ�<D]DQ� �� ù%(�� (OHúWLUHO� øQFHOHPH� ��
ù%(��1$��0'��2%

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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ABSTRACT
Objective: 
7KH� XVH� RI� DGYDQFHG� PHGLFDO� LPDJLQJ� LQ� WKH� HPHUJHQF\�
GHSDUWPHQW��('��KDV�LQFUHDVHG�VXEVWDQWLDOO\��:LWK�WKLV�UDSLG�
LQFUHDVH��WKH�SRVVLELOLW\�RI�ERWK�WKH�ORZ�GLDJQRVWLF�HIILFLHQF\�
RI� WKHVH� LPDJLQJ�PHWKRGV��DV�ZHOO�DV� WKH�SRVVLEOH�GDPDJHV�
WKDW�PD\�RFFXU�GXH�WR�WKHVH�PHWKRGV�FDPH�LQWR�TXHVWLRQ��,Q�
WKLV� UHJDUG�� WKH� XVH� RI� SXOPRQDU\� FRPSXWHG� WRPRJUDSK\�
DQJLRJUDSK\��SXOPRQDU\�&7$���VWDQGV�RXW�

Material and Methods: 
$IWHU�HWKLFV�FRPPLWWHH�DSSURYDO�WKLV�VWXG\�ZDV�FDUULHG�RXW�E\�
retrospectively examining the radiological images and medi�
FDO� UHFRUGV� RI� SDWLHQWV� ZKR� ZHUH� DGPLWWHG� WR� dDQDNNDOH�
2QVHNL]� 0DUW� 8QLYHUVLW\� (PHUJHQF\� 'HSDUWPHQW� EHWZHHQ�
-DQXDU\������DQG�-XQH�������DQG�IRU�SXOPRQDU\�&7$�H[DP�
LQDWLRQ�ZDV�UHTXHVWHG�ZLWK�D�SUH�GLDJQRVLV�RI�3(�
6WXG\�GDWD�ZHUH�DQDO\]HG�XVLQJ�6366����SDFNDJH�SURJUDP��
0DQQ�:KLWQH\�8�WHVW�ZDV�XVHG�IRU�FRPSDULVRQ�RI�QXPHULFDO�
YDULDEOHV� DQG� &KL�6TXDUH� WHVW� ZDV� XVHG� IRU� FRPSDULVRQ� RI�
FDWHJRULFDO�YDULDEOHV��,Q�WKH�LQWHUSUHWDWLRQ�RI�VWDWLVWLFDO�GDWD��
S�������ZDV�FRQVLGHUHG�VLJQLILFDQW��

Results: 
,Q�WKH���VWXG\�SHULRG��D�WRWDO�RI�����SDWLHQWV�DGPLWWHG�WR�WKH�
HPHUJHQF\� GHSDUWPHQW� DQG� KDG� SXOPRQDU\� &7$� ZLWK� D�
SUH�GLDJQRVLV� RI�3(�ZHUH� LGHQWLILHG��(OHYHQ�RI� WKH� SDWLHQWV�
ZHUH�H[FOXGHG�IURP�WKH�VWXG\�EHFDXVH�RI�DUWLIDFWV��7KH�GDWD�
RI�WKH�UHPDLQLQJ�����SDWLHQWV�ZHUH�DQDO\]HG��:KLOH�SXOPR�
QDU\�HPEROLVP�ZDV� IRXQG� LQ���� �������SDWLHQWV� �*URXS�����
SXOPRQDU\�HPEROLVP�ZDV�QRW�IRXQG�LQ��������������SDWLHQWV�
�*URXS�����1R�SDWKRORJ\�ZDV�REVHUYHG�LQ�WZR��������RI�WKH�
SDWLHQWV�ZLWKRXW�HPEROLVP�DQG�UHSRUWHG�DV�QRUPDO��
,Q� ERWK� JURXSV�� WKH� SDWLHQWV�PRVW� IUHTXHQWO\� DSSOLHG� WR� WKH�
HPHUJHQF\�GHSDUWPHQW�ZLWK�FRPSODLQWV�RI�VKRUWQHVV�RI�EUHDWK�
DQG�VHFRQGO\��FKHVW�SDLQ��7DEOH�,��

Conclusions: 
:H�IRXQG�WKH�GLDJQRVWLF�HIILFLHQF\�RI�SXOPRQDU\�&7$�LV�ORZ�
��������FRQVLVWHQW�ZLWK�WKH�OLWHUDWXUH��+RZHYHU��ZH�WKLQN�WKDW�
IXUWKHU� VWXGLHV� DUH� QHHGHG� WR� LQFUHDVH� WKH� DFFXUDF\� DQG�
SHUIRUPDQFH�RI�WKH�H[DPLQDWLRQ��

Key Words: 
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/ʈ:ʈ̪�^M�)5)i
Acil servislerde ileri görüntüleme yöntemleri giderek artan 
RUDQODUGD� NXOODQÕOPD\D� EDúODPÕúWÕU� ������� %X� KÕ]OÕ� DUWÕú�
EHUDEHULQGH��KHP�V|]�NRQXVX�J|U�QW�OHPH�\|QWHPOHULQLQ�WDQÕ�
YHULPOLOL÷LQLQ� G�ú�N� ROPD� RODVÕOÕ÷ÕQÕ�� KHP� GH� EX�PHWRWODUD�
ED÷OÕ� JHOLúHELOHFHN�RODVÕ� ]DUDUODUÕ� J�QGHPH�JHWLUPLúWLU�� øOHUL�
J|U�QW�OHPH� PHWRWODUÕQÕQ� DúÕUÕ� NXOODQÕPÕ�� PDOL\HW� DUWÕúÕ��
UDG\DV\RQ� PDUX]L\HWL�� DFLO� VHUYLVWH� NDOÕú� V�UHVLQGH� X]DPD��
NRQWUDVW�PDGGHOHUH�ED÷OÕ�DOHMLN�UHDNVL\RQODU�YH��NOLQLN�|QHPL�
ROPD\DQ� NDID� NDUÕúWÕUÕFÕ� UDG\RORMLN� EXOJX� JLEL� LVWHQPH\HQ�

VRQXoODUD� \RO� DoDELOLU� ������� %X� NRQXGD� DFLO� VHUYLVOHUGH�
SXOPRQHU� HPEROLGHQ� �3(�� ú�SKHOHQLOHQ� KDVWDODUGD� LOHUL�
J|U�QW�OHPH�\|QWHPOHULQGHQ�SXOPRQHU�ELOJLVD\DUOÕ�WRPRJUD�
IL� DQMLRJUDIL� �SXOPRQHU� %7$�� NXOODQÕPÕ� |]HOOLNOH� |Q� SODQD�
oÕNPDNWDGÕU���������
$NXW�3(�G�Q\D�JHQHOLQGH�|QHPOL�ELU�PRUELGLWH�YH�PRUWDOLWH�
QHGHQLGLU��������3XOPRQHU�HPEROL�LQVLGDQVÕ�������������ROXS��
EX�RUDQ����\DúÕQ��]HULQGHNL�ELUH\OHUGH�\DNODúÕN������¶H�NDGDU�
\�NVHOPHNWHGLU� ����� 7HGDYL� HGLOPH\HQ� KDVWDODUGD� PRUWDOLWH�
ULVNLQLQ� ������� DUDVÕQGD� ROGX÷X� WDKPLQ� HGLOPHNWHGLU��
<DSÕODQ�SURVSHNWLI�oDOÕúPDODUGD�WHGDYL�HGLOHQ�ROJXODUGD�LON���
D\� LoHULVLQGH�PRUWDOLWH� RUDQÕ������ RODUDN� ELOGLULOPLúWLU� �����
$\UÕFD�SHULQDWDO�DQQH�|O�POHULQGH�3(� LON� VÕUDGD�\HU�DOPDN�
WDGÕU������%LU�GL÷HU�NRUNXWXFX�LVWDWLVWLN�LVH�NOLQLV\HQOHULQ�3(�
YDNDODUÕQÕQ� \DNODúÕN� ���¶VLQL� DWODGÕNODUÕ� YH� KDVWDODUÕQ�
���¶LQGH�SRVWPRUWHP�3(�WDQÕVÕQÕQ�NRQXOGX÷X�úHNOLQGHGLU�����
�����3XOPRQHU�HPEROL�J|÷�V�D÷UÕVÕ��QHIHV�GDUOÕ÷Õ��oDUSÕQWÕ�YH�
DQL� |O�P� YE�� JHQLú� NOLQLN� EHOLUWL� YH� VHPSWRP� \HOSD]HVL� LOH�
JLGHQ�ELU�WDEOR�ROGX÷X�LoLQ�DFLO�VHUYLVH�EDúYXUDQ�KDVWDODU�LoLQ�
VÕNOÕNOD�ú�SKHOHQLOHQ�ELU�|Q�WDQÕGÕU����������
%L]� EX� oDOÕúPDGD� dDQDNNDOH� 2QVHNL]� 0DUW� hQLYHUVLWHVL�
+DVWDQHVL�$FLO�6HUYLVL¶QH�EDúYXUDQ�YH�3(�|Q�WDQÕVÕ�LOH�SXOPR�
QHU�%7$�WHWNLNL�LVWHQHQ�KDVWDODUGD�SXOPRQHU�%7$�WHWNLNLQLQ�
WDQÕ�YHULPOLOL÷LQL�DUDúWÕUPD\Õ�DPDoODGÕN�

/-:-i�^M�Al6<-54-:
dDOÕúPD�� $UDúWÕUPD� <D\ÕQ� (WL÷LQH� YH� +HOVLQNL� 'HNOD��
UDV\RQXQD� X\JXQ� RODUDN� JHUoHNOHúWLULOPLú� ROXS�� � |QFHVLQGH�
dDQDNNDOH� 2QVHNL]� 0DUW� hQLYHUVLWHVL� .OLQLN�$UDúWÕUPDODU�
(WLN� .XUXOX¶QGDQ� RQD\� DOÕQPÕúWÕU� �.DUDU� 1R�� ������������
dDOÕúPD�2FDN� ����� LOH� +D]LUDQ� ����� DUDVÕQGD� DFLO� VHUYLVH�
EDúYXUDQ� YH�3(�|Q� WDQÕVÕ� LOH� SXOPRQHU�%7$� WHWNLNL� LVWHQHQ�
KDVWDODUÕQ� UDG\RORMLN� J|U�QW�OHULQLQ� YH�PHGLNDO� ND\ÕWODUÕQÕQ�
UHWURVSHNWLI�RODUDN�LQFHOHQPHVL�\|QWHPL\OH�\DSÕOGÕ��dDOÕúPD�
LoLQ� KDVWDQH� \|QHWLPLQGHQ� JHUHNOL� L]LQ� DOÕQGÕ�� dDOÕúPD\D�
DOÕQDQ�KDVWDODUÕQ�NOLQLN�ELOJLOHUL�DODQODUÕQGD�������\ÕO�WHFU�E�
H\H�VDKLS�LNL�DFLO�VHUYLV�KHNLPL�WDUDIÕQGDQ�LQFHOHQGL��+DVWD�
ODUD�DLW�SXOPRQHU�%7$�WHWNLNOHUL�KDVWDQHPL]�3$&6�VLVWHPLQG�
HQ��KDVWDODUÕQ�NOLQLN�ELOJLOHUL�YH�|QFHNL�UDSRUODUÕQGDQ�KDEHUVL]�
DODQODUÕQGD� ������ \ÕO� WHFU�EHOL� oDOÕúPDQÕQ� \�U�W�F�V��
UDG\RORJODU�WDUDIÕQGDQ�WHNUDU�GH÷HUOHQGLULOGL�dDOÕúPD\D�GDKLO�
HGLOPH�NULWHUOHUL��DFLO�VHUYLVH�EDúYXUPDN�����\DúÕQGDQ�E�\�N�
ROPDN�� 3(� |Q� WDQÕVÕ\OD� SXOPRQHU� %7$� oHNLOPLú� ROPDN� YH�
UDG\RORMLN�J|U�QW�OHULQ�NDOLWHVL�\HWHUOL�ROPDN�RODUDN�EHOLUOHQ�
GL��$UWHIDNWODU�QHGHQL\OH�J|U�QW��NDOLWHVL�G�ú�N�RODQ�KDVWDODU�
oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ�
+DVWDQHPL]GH� SXOPRQHU� %7$� oHNLPOHUL� 7RVKLED�$TXLOOLRQ�
21(���7RVKLED�0HGLFDO�6\VWHPV��7RN\R��-DSDQ������GHGHNW|U�
����NHVLW��$NWLI�NROLPDV\RQ��685(([SRVXUH��'�$,'5��;<=�
PRG�ODV\RQX��WRPRJUDIL�FLKD]Õ�LOH�\DSÕOPDNWD�ROXS��SXOPR�
QHU�%7$�LoLQ�J|U�QW�OHPH�SDUDPHWUHOHUL�N9������P$��������
URWDV\RQ�]DPDQÕ�����PV��NHVLW�NDOÕQOÕ÷Õ���PP��NHVLW�LQWHUYDOL�
�� PP�� RODUDN� D\DUODQPÕúWÕU�� dDOÕúPD\D� GDKLO� HGLOHQ� W�P�
KDVWDODUÕQ� SXOPRQHU� %7$� oHNLPOHUL� EX� SURWRNROH� J|UH�
\DSÕOPÕúWÕ�� +DVWDODUÕQ� \Dú�� FLQVL\HW�� DFLO� VHUYLVH� ELULQFLO�
EDúYXUX� úLND\HWL�� NURQLN� KDVWDOÕN� ELOJLOHUL�� WDP� NDQ� VD\ÕPÕ��
EL\RNLP\D�DQDOL]L��NDQ�JD]Õ�DQDOL]L��'�'LPHU� WHVW� VRQXoODUÕ�
YH� DFLO� VHUYLVWH� NDOÕú� V�UHOHUL� KDVWDQH� ELOJL� VLVWHPL� �+%6��

�]HULQGHNL� GRV\DODUÕQGDQ� HOGH� HGLOGL�� $FLO� VHUYLVH� ELULQFLO�
EDúYXUX�úLND\HWL��QHIHV�GDUOÕ÷Õ��J|÷�V�D÷UÕVÕ��oDUSÕQWÕ��ED\ÕO�
PD��EDOJDPGD�NDQ�JHOPHVL��|NV�U�N�YH�GL÷HU�QHGHQOHU�RODUDN�
JUXSODQGÕUÕOGÕ�� .URQLN� KDVWDOÕNODU�� GRV\D� ELOJLVL� YH� (�QDEÕ]�
YHULOHUL� �]HULQGHQ� YDU�� \RN� YH\D� EHOLUWLOPHPLú� úHNOLQGH�
VÕQÕIODQGÕUÕOGÕ�� $FLO� VHUYLVWH� NDOÕú� V�UHOHUL�� KDVWDQÕQ� DFLO�
VHUYLVH� EDúYXUX� DQÕQGDQ� VRQODQÕPÕQD� NDGDU� JHoHQ� ]DPDQ�
RODUDN�������GDNLND� ��VDDW������������GDNLND� ���VDDW�RODFDN�
úHNLOGH� VDDW� FLQVLQGHQ� ND\GHGLOGL�� +DVWDODUÕQ� PRUWDOLWH�
GXUXPODUÕ� |O�P� ELOJL� VLVWHPLQGHQ� VRUJXODQDUDN� |÷UHQLOGL��
3XOPRQHU� %7$� WDQÕODUÕ� 3(�� SQ|PRQL�� DWHOHNWD]L�� PDOLJQLWH���
LQWHUVWLV\HO� DNFL÷HU� KDVWDOÕ÷Õ�� KDYD\ROX� KDVWDOÕ÷Õ�� NDUGL\DN�
SDWRORML��VHNHO�GH÷LúLNOLNOHU��SOHYUDO�HII�]\RQ�YH�WRUDNV�GXYDU�
SDWRORMLVL�RODUDN�EHOLUOHQGL�
dDOÕúPD�YHULOHUL�6366����SDNHW�SURJUDPÕ�NXOODQÕODUDN�DQDOL]�
HGLOGL��dDOÕúPDQÕQ�VD\ÕVDO�GH÷LúNHQOHUL�RUWDODPD�YH�VWDQGDUW�
VDSPD�� RUWDQFD� YH� PLQLPXP� PDNVLPXP� GH÷HUOHU� RODUDN��
NDWHJRULN�GH÷LúNHQOHU� LVH� VD\Õ�YH�\�]GH�RODUDN� LIDGH�HGLOGL��
6D\ÕVDO� GH÷LúNHQOHULQ� NDUúÕODúWÕUPDVÕQGD� 0DQQ�:KLWQH\� 8�
WHVWL�NDWHJRULN�GH÷LúNHQOHULQ�NDUúÕODúWÕUPDVÕQGD�.L�.DUH�WHVWL�
NXOODQÕOGÕ��øVWDWLVWLNVHO�YHULOHULQ�\RUXPXQGD�S������LVWDWLVWLN�
VHO�DQODPOÕ�RODUDN�NDEXO�HGLOGL�
$UDúWÕUPDGD� NDUúÕODúWÕUPD� DQDOL]OHUL� \DSÕODFDN� EL\RNLP\D�
GH÷HUOHUL�|Oo�POHULQGH�HNVLN�YHUL�ROXS�ROPDGÕ÷ÕQÕQ�LQFHOHPH�
VL� \DSÕOGÕ�� � 2Q� KDVWDQÕQ� ³.ORU� YH� /DNWDW´� YHULVLQGH� HNVLN�
EXOXQGX��'L÷HU�YHULOHUL�HNVLNVL]GL��%X�KDVWDODUÕQ�GL÷HU�GH÷HU�
OHULQLQ� |Oo�P�� WDP� ROGX÷X� LoLQ� KDVWDODU� YHUL� GRV\DVÕQGDQ�
oÕNDUÕOPDGÕ��³.ORU�YH�/DNWDW´�GH÷HUOHUL�����ELUH\LQ�DULWPHWLN�
RUWDODPDVÕ�LOH�WDPDPODQGÕ�
0DQQ�:KLWQH\�8�WHVWL�LOH�\DSÕODQ�GH÷HUOHQGLUPHGH�LVWDWLVWLN�
VHO�RODUDN�DQODPOÕ�EXOXQDQ�WURPERVLW��NORU�YH�ODNWDW�GH÷HUOHUL�
VWDQGDUW� VDSPDODUÕQGDNL� JHQLúOLN� QHGHQL\OH�� G�ú�N�� RUWD� YH�
\�NVHN� GH÷HUOHU� RODUDN� VÕQÕIODQGÕUÕODUDN� .L�.DUH� WHVWL� LOH�
\HQLGHQ�GH÷HUOHQGLULOGL�
7URPERVLW� YH� NORU� GH÷HUOHUL� DULWPHWLN� RUWDODPD� YH� VWDQGDUW�
VDSPD�LOLúNLOHULQGHQ�\DUDUODQÕODUDN�JUXSODUD�E|O�QG���$ULWPH�
WLN�RUWDODPDQÕQ�ELU�VWDQGDUW�VDSPD�DOWÕ�GH÷HU�HOGH�HGLOGL��%X�
GH÷HULQ�DOWÕ�G�ú�N�G�]H\GH�JUXS�RODUDN�EHOLUOHQGL��$ULWPHWLN�
RUWDODPDQÕQ� ELU� VWDQGDUW� VDSPD� �VW�� GH÷HU� HOGH� HGLOGL�� %X�
GH÷HULQ� �]HUL� \�NVHN�G�]H\GH�JUXS�RODUDN� NDEXO� HGLOGL�� øNL�
GH÷HU�DUDVÕQGD�NDODQ�DUDOÕN�LVH�RUWD�G�]H\GH�NDEXO�HGLOGL�
$QFDN�ODNWDW�GH÷HUOHULQGH�RUWDODPD������LNHQ�VWDQGDUW�VDSPD�
����� RODUDN� EHOLUOHQGL�� $ULWPHWLN� RUWDODPD� LOH� VWDQGDUW�
VDSPDQÕQ�ELUELULQH�oRN�\DNÕQ�GH÷HUOHU�ROPDVÕ�QHGHQL�LOH�ODNWDW�
LNL� JUXED� E|O�QG���$ULWPHWLN� RUWDODPDQÕQ� DOWÕ� G�ú�N� G�]H\�
ODNWDW�JUXEX��DULWPHWLN�RUWDODPDQÕQ��]HUL�\�NVHN�G�]H\�ODNWDW�
JUXEX�RODUDN�EHOLUOHQGL�
%X� JUXSODPDODUGDQ� VRQUD� 3(� WHVSLW� HGLOHQ� �*UXS���� YH� 3(�
WHVSLW�HGLOPH\HQ��*UXS����JUXSODU�LOH�WURPERVLW��NORU�YH�ODNWDW�
JUXSODUÕ� DUDVÕQGD�.L�.DUH� WHVWL� LOH� IDUNOÕOÕNODU� DQDOL]� HGLOGL��
%HNOHQHQ� IUHNDQV� G�ú�NO�÷�QGH� )LVKHU¶LQ� ([DFW� GH÷HUL� LOH�
DQODPOÕOÕN�G�]H\L�EHOLUOHQGL�

*=4/=4):
%X�oDOÕúPDGD�2FDN������LOH�+D]LUDQ������WDULKOHUL�DUDVÕQGD�
DFLO� VHUYLVH� EDúYXUDQ� YH� 3(� |Q� WDQÕVÕ� LOH� SXOPRQHU� %7$�
oHNLOHQ� WRSODP�����KDVWD� WHVSLW� HGLOGL��+DVWDODUÕQ���¶L� DUWH��
IDNWODU� QHGHQL\OH� SXOPRQHU� %7$� J|U�QW�� NDOLWHVL� \HWHUVL]�
ROGX÷X� LoLQ� oDOÕúPD� GÕúÕQGD� EÕUDNÕOGÕODU�� *HUL\H� NDODQ� ����
KDVWD\D� DLW� YHULOHU� DQDOL]� HGLOGL��+DVWDODUÕQ� ��¶X� �������3(�
SR]LWLI��*UXS��������¶�����������3(�QHJDWLI��*UXS����RODUDN�
VDSWDQGÕ��$\UÕFD� 3(� WHVSLW� HGLOPH\HQ� �*UXS���� KDVWDODUGDQ�
LNLVLQGH� ������� KHUKDQJL� ELU� SDWRORML� L]OHQPHGL� YH� QRUPDO�
RODUDN� UDSRUODQGÕ��7HVSLW� HGLOHQ� GL÷HU� SDWRORMLOHU�7DEOR� ,¶GH�
J|VWHULOGL�

Tablo  I:  3XOPRQHU�%7$�7DQÕODUÕ�

+DVWDODUÕQ�\Dú��FLQVL\HW�GD÷ÕOÕPÕ��DFLO�VHUYLVWH�NDOÕú�V�UHOHUL�YH�
HúOLN� HGHQ� NURQLN� KDVWDOÕ÷ÕQÕQ� ROXS� ROPDPDVÕ� DoÕVÕQGDQ�
JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�DQODPOÕ�RODUDN�IDUNOÕOÕN�L]OHQPH�
GL��S!�������7DEOR�,,���
+DVWDODUGDQ� ���¶LQLQ� QHIHV� GDUOÕ÷Õ� �HQ� VÕN��� ��¶XQXQ� J|÷�V�
D÷UÕVÕ����¶�Q�Q�VHQNRS��VHNL]LQLQ�|NV�U�N��DOWÕVÕQÕQ�oDUSÕQWÕ��
EHúLQLQ�KHPRSWL]L�YH���¶VÕQÕQ�GL÷HU�úLND\HWOHU�LOH�DFLO�VHUYLVH�
EDúYXUGXNODUÕ�J|U�OG���7DEOR�,,��

Tablo II: 3(�GXUXPXQD�J|UH�GHPRJUDILN�YH�ODERUDWXDU�EXOJXODUÕ�

+DVWDODUÕQ� KLoELULQGH� NXOODQÕODQ� NRQWUDVW� PDGGH\H� ED÷OÕ�
KHUKDQJL�ELU�\DQ�HWNL�EHOLUWLOPHPLúWL�
dDOÕúPD� NDSVDPÕQGDNL� W�P� KDVWDODUD� DLW� WDP� NDQ� VD\ÕPÕ��
EL\RNLP\D� DQDOL]L�� NDQ� JD]Õ� DQDOL]L� YH� '�'LPHU� WHVWL�
VRQXoODUÕQD�GRV\D�VLVWHPLQGHQ�XODúÕODELOGL��
3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� WURPERVLW� VD\ÕVÕ� 3(�
WHVSLW� HGLOPH\HQ� �*UXS���� KDVWDODUD� J|UH� GDKD� \�NVHN�
�VÕUDVÕ\OD������������������������������K�FUH�PO��ROPDNOD�
ELUOLNWH��G�ú�N��RUWD�\D�GD�\�NVHN�G�]H\GH�WURPERVLW�JUXSODUÕ�
LOH�3(�WHVSLW�HGLOHQ��*UXS����YH�3(�WHVSLW�HGLOPH\HQ��*UXS����
JUXSODUÕ� DUDVÕQGD� LVWDWLVWLNVHO� DQODPOÕ� IDUNOÕOÕN� EXOXQPDGÕ�
�S!�������7DEOR�,,,��

Tablo III:�3(�LOH�7URPERVLW�NDUúÕODúWÕUPDVÕ��NL�NDUH�DQDOL]L��

3(� WHVSLW� HGLOHQ� �*UXS����KDVWDODUGD� ODNWDW�GH÷HUL�3(� WHVSLW�
HGLOPH\HQ� �*UXS���� KDVWDODUD� J|UH� GDKD� \�NVHN� �VÕUDVÕ\OD�
���������������������PJ�G/��ROPDNOD�ELUOLNWH��G�ú�N�\D�GD�
\�NVHN�G�]H\GH�ODNWDW�JUXSODUÕ�LOH�3(�WHVSLW�HGLOHQ��*UXS����
YH�3(�WHVSLW�HGLOPH\HQ��*UXS����JUXSODUÕ�DUDVÕQGD�LVWDWLVWLN�
VHO�DQODPOÕ�IDUNOÕOÕN�EXOXQPDGÕ��S!�������7DEOR�,9��

Tablo IV: 3(�LOH�/DNWDW�NDUúÕODúWÕUPDVÕ��NL�NDUH�DQDOL]L��

3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� NORU� GH÷HUL� 3(� WHVSLW�
HGLOPH\HQ� �*UXS���� KDVWDODUD� J|UH� GDKD� G�ú�N� �VÕUDVÕ\OD�
�����������������������PPRO�/��EXOXQGX��'�ú�N��RUWD�\D�GD�
\�NVHN�G�]H\GH�NORU�JUXSODUÕ�LOH�3(�WHVSLW�HGLOHQ��*UXS����YH�
3(� WHVSLW� HGLOPH\HQ� �*UXS���� JUXSODUÕ� DUDVÕQGD� LVWDWLVWLNVHO�
DQODPOÕ�RODUDN�IDUNOÕOÕN�HOGH�HGLOGL��S��������3(�WHVSLW�HGLOHQ�
�*UXS����KDVWDODUGD�\�NVHN�G�]H\GH�NORU�VDSWDQPDGÕ��$\UÕFD�
G�ú�N�G�]H\GH�NORU�3(�WHVSLW�HGLOHQ��*UXS����KDVWDODUGD�3(�
WHVSLW� HGLOPH\HQ� �*UXS���� JUXED� J|UH� GDKD� ID]OD� KDVWDGD�
L]OHQGL��7DEOR�9��

Tablo V: 3(�LOH�.ORU�NDUúÕODúWÕUPDVÕ��NL�NDUH�DQDOL]L��

'�'LPHU�GH÷HUOHUL�W�P�KDVWDODUGD�QRUPDOLQ��VW�QGH�ROPDNOD�
EHUDEHU�� JUXS��¶GH� JUXS��¶\H� J|UH� GDKD� \�NVHN� EXOXQGX�
�*UXS��¶GH��������������J�/��JUXS��¶GH��������������J�/�1��
������J�/���$QFDN�EXOJX� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GH÷LOGL�
�S!��������7DEOR�,,���
+DVWDODUÕQ� SXOPRQHU� %7$¶GD� DOGÕNODUÕ� WDQÕ� LOH� PRUWDOLWH�
DUDVÕQGDNL� LOLúNL� LQFHOHQGL÷LQGH� 3(� WHVSLW� HGLOHQ� �*UXS����
KDVWDODUGDQ�GRNX]XQXQ���������LON�ELU�D\�LoHULVLQGH��LNLVLQLQ�
�������� LON� ELU� D\GDQ� VRQUD� |OG�÷��� 3(� WHVSLW� HGLOPH\HQ�
�*UXS�����KDVWDODUGDQ���¶XQXQ���������LON��ELU�D\�LoHULVLQGH��
��¶�Q�Q���������LON�ELU�D\GDQ�VRQUD�|OG�÷��J|U�OG���øON��ELU�

D\� LoHULVLQGHNL�PRUWDOLWH�RUDQÕQÕQ�3(� WHVSLW�HGLOHQ� �*UXS����
KDVWDODUGD� 3(� WHVSLW� HGLOPH\HQ� �*UXS���� KDVWDODUD� J|UH�
LVWDWLVWLNVHO� DQODPOÕ� RODUDN� GDKD� \�NVHN� EXOXQGX� �S��������
'L÷HU�SXOPRQHU�%7$�WDQÕODUÕ�YH�PRUWDOLWH�RUDQODUÕ�DUDVÕQGDNL�
LOLúNL�7DEOR�9,¶GD�EHOLUWLOPLúWLU�

Tablo VI:�+DVWDODUÕQ�3XOPRQHU�%7$¶GH�DOGÕNODUÕ�WDQÕ�LOH�0RUWDOLWH�
������������������DUDVÕQGDNL�LOLúNL�

(úOLN� HGHQ� NURQLN� KDVWDOÕN� LOH� PRUWDOLWH� DUDVÕQGDNL� LOLúNL�
LQFHOHQGL÷LQGH� NURQLN� KDVWDOÕ÷Õ� RODQ� YH� 3(� WHVSLW� HGLOHQ�
�*UXS����KDVWDODUGDQ�\HGLVLQLQ���������LON�ELU�D\�LoHULVLQGH��
LNLVLQLQ���������LON��ELU�D\GDQ�VRQUD�|OG�÷���NURQLN�KDVWDOÕ÷Õ�
RODQ�YH�3(� WHVSLW� HGLOPH\HQ� �*UXS���� �KDVWDODUGDQ���¶VLQLQ�
�������� LON� � ELU� D\� LoHULVLQGH�� ��¶Q�Q� ����������� LON� � ELU�
D\GDQ� VRQUD� |OG�÷�� J|U�OG��� (úOLN� HGHQ� NURQLN� KDVWDOÕN�
YDUOÕ÷Õ�GXUXPXQGD�LON��ELU�D\�LoHULVLQGHNL�PRUWDOLWH�RUDQÕQÕQ�
3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� 3(� WHVSLW� HGLOPH\HQ�
�*UXS���� KDVWDODUD� J|UH� LVWDWLVWLNVHO� DQODPOÕ� RODUDN� GDKD�
\�NVHN�EXOXQGX��S��������7DEOR�9,,��

Tablo VII:�.URQLN�+DVWDOÕN�LOLúNLVLQH�J|UH�SXOPRQHU�HPEROLGHNL�
�������������������PRUWDOLWH�RUDQODUÕ�

+DVWDODUÕQ� +%6¶GH� ND\ÕWOÕ� GRV\DODUÕQGD� :HOOV� VNRUX� SDUD��
PHWUHOHULQGHQ� EDúYXUX� DQÕQGD� NDOS� DWÕP� VD\ÕVÕ�� GHULQ� YHQ�
WURPER]X�|\N�V���VRQ��ELU�D\�LoHULVLQGH�JHoLULOPLú�RSHUDV\RQ�
YH\D� LPPRELOL]DV\RQ� |\N�V�� YH� VRQ� � DOWÕ� D\� LoHULVLQGH�
DOÕQPÕú�NHPRWHUDSL�|\N�V�QH�DLW�YHUL�EXOXQDPDGÕ�

<):<1̪5)
$FLO� VHUYLVOHUGH� UDG\RORMLN� WHWNLN� NXOODQPD� RUDQÕ� KDVWD�
VD\ÕVÕ\OD� RUDQWÕVÕ]� RODUDN� KHU� JHoHQ� J�Q� DUWPDNWDGÕU� ������
$PHULND� %LUOHúLN� 'HYOHWOHULQGH� 8OXVDO� +DVWDQH� $\DNWDQ�
7ÕEEL� %DNÕP� $UDúWÕUPDVÕ� �1DWLRQDO� +RVSLWDO� $PEXODWRU\�
0HGLFDO� &DUH� 6XUYH\�� YHULOHULQH� J|UH� ������ ����� \ÕOODUÕ�
DUDVÕQGD� ELOJLVD\DUOÕ� WRPRJUDIL� �%7�� YH�PDQ\HWLN� UH]RQDQV�
J|U�QW�OHPH��05*��RUDQÕ��o�NDW��XOWUDVRQRJUDIL��86��RUDQÕ�
LNL�NDW�DUWPÕúWÕU������

/LWHUDW�UGH��DFLO�VHUYLVOHU�EDúWD�WUDYPD�ROPDN��]HUH��DWUDYPD�
WLN� EDú� D÷UÕVÕ�� NDUÕQ� D÷UÕVÕ�� � UHQDO� NROLN�� DNXW� SDQNUHDWLW� YH�
WRUDNV� SDWRORMLOHUL� JLEL� ELU� oRN� QHGHQOH� LOHUL� J|U�QW�OHPH�
PHWRWODUÕQÕ� ROPDVÕ� JHUHNHQGHQ� oRN� NXOODQGÕNODUÕQÕ� J|VWHUHQ�
ELU�oRN�oDOÕúPD�ELOGLULOPLúWLU����������

%X� NRQXGD� DFLO� VHUYLVOHUGH� 3(¶GHQ� ú�SKHOHQLOHQ� KDVWDODUGD�
SXOPRQHU�%7$�NXOODQÕPÕ�|]HOOLNOH�|Q�SODQD�oÕNPDNWDGÕU��������
/HH� YH� DUNDGDúODUÕ�� DFLO� VHUYLVOHULQGH� WRPRJUDIL� WHWNLN�
NXOODQÕP� VÕNOÕ÷ÕQÕ� LQFHOHGLNOHUL� ELU� oDOÕúPDGD�� DFLO� VHUYLV�
GRNWRUODUÕQÕQ� JHoPLúH� QD]DUDQ� GDKD� oRN� WRPRJUDIL� WHWNLNL�
NXOODQGÕNODUÕQÕ��EXQODU�LoHULVLQGH�SXOPRQHU�%7$�WHWNLNLQLQ�HQ�
VÕN�NXOODQÕODQ�WHWNLN�ROGX÷XQX�YH�����������\ÕOODUÕ�DUDVÕQGD�
NXOODQÕPÕQÕQ� \DNODúÕN� EHú� NDW� DUWWÕ÷ÕQÕ� ELOGLUPLúOHUGLU� ������
*|U�QW�OHPH�WHNQRORMLOHULQGHNL�JHOLúPHOHU�VD\HVLQGH�DNXW�3(�
WDQÕVÕ�GDKD�KÕ]OÕ���GDKD�YHULPOL�YH�GDKD�GR÷UX�NRQDELOPHNWH�
GLU�� ���������� WDULKOHUL� DUDVÕQGD� \DSÕOPÕú� � ELUoRN� oDOÕúPD�
LQFHOHQGL÷LQGH�� SXOPRQHU� %7$� WHWNLNLQLQ� NOLQLN� GH÷HULQLQ��
HúGH÷HUL� RODQ� VWDQGDUW� WDQÕ� WHVWL� NRQYDQVL\RQHO� SXOPRQHU�
DQMLRJUDIL\OH�EHQ]HU�ROGX÷X�J|VWHULOPLúWLU���������

3XOPRQHU� HPEROL� WDQÕVÕ�� KDVWDODU� DFLO� VHUYLVH� QHIHV� GDUOÕ÷Õ��
J|÷�V�D÷UÕVÕ�YE��VSHVLILN�ROPD\DQ���úLND\HWOHUOH�EDúYXUGXNODUÕ�
LoLQ�]RUGXU��������+HU�QH�NDGDU�NOLQLN�GH÷HUOHQGLUPH�YH�ODERU�
DWXYDU�EXOJXODUÕ�LOH�EHOOL�ELU�JUXS�KDVWDGD�3(�WDQÕVÕ�EDúDUÕOÕ�ELU�
úHNLOGH�HNDUWH�HGLOHELOVH�GH��EX�NRQXGD�SXOPRQHU�%7$�KDOD�
DOWÕQ�VWDQGDUW�ROPD\D�GHYDP�HWPHNWHGLU���������

%L]LP�oDOÕúPDPÕ]GD�GD�KHU�LNL�JUXSWD�KDVWDODUÕQ�DFLO�VHUYLVH�
HQ�VÕN�QHIHV�GDUOÕ÷Õ��LNLQFL�VÕNOÕNOD�J|÷�V�D÷UÕVÕ�JLEL�VSHVLILN�
ROPD\DQ�úLND\HWOHU�LOH�EDúYXUGXNODUÕ�J|U�OG��
3XOPRQHU�HPEROL�WHúKLVLQGH�YH�ULVN�VWUDWHMLVL�EHOLUOHPHGH��LON�
YH�HQ�|QHPOL�DúDPD�KDVWDQÕQ�NOLQLN�RODUDN�GH÷HUOHQGLULOPH�
VLGLU��+DVWDQÕQ�NOLQLN�SUH]HQWDV\RQX��HPEROLQLQ�E�\�NO�÷��YH�
\D\JÕQOÕ÷Õ�� NURQLN� ROXS� ROPDPDVÕ� YH� HúOLN� HGHQ� EDúND�
KDVWDOÕNODUÕQÕQ� ROPDVÕQGDQ� HWNLOHQLU� ������ 3XOPRQHU� HPER�
OLGHQ� ú�SKHOHQLOPHVL� GXUXPXQGD�� KDVWD\D� JHUHNVL]� WHWNLN�
X\JXODPDVÕQÕQ� |Q�QH� JHoPHN� YH� KDQJL� KDVWDQÕQ� SXOPRQHU�
%7$¶GHQ�HQ�ID]OD�ID\GD�J|UHFH÷LQL�EHOLUOHPHN�LoLQ�|QFHOLNOH�
�.OLQLN� NDUDU� NXUDOODUÕ� �...��&OLQLFDO� GHFLVLRQ� UXOHV�
±�&'5���X\JXODQPDOÕGÕU�������%X�NRQXGD�RQD\ODQPÕú�ELU�oRN�
VNRU� VLVWHPL� EXOXQPDNWD� ROXS�� EXQODUGDQ�:HOOV�� EDVLWOHúWLU�
LOPLú�:HOOV��PRGLIL\H�:HOOV��'��GLPHUOH�ELUOHúWLULOPLú�:HOOV�
VNRUX���PRGLIL\H�*HQRYD�6NRUX��YH\D�3(�GÕúODPD�NULWHUL��3(�
UXOH�RXW�FULWHULD��3(5&��|QHULOHQ�VLVWHPOHUGLU����������.OLQLN�
NDUDU� NXUDOODUÕ� LOH� GH÷HUOHQGLUPH� VRQUDVÕ� úLGGHWOH� 3(¶GHQ�
ú�SKHOHQLOHQ�KDVWDODUGD�YDNLW�ND\EHGLOPHGHQ�SXOPRQHU�%7$�
WHWNLNL� X\JXODQPDOÕGÕU�� 3XOPRQHU� HPEROL� LKWLPDOLQLQ� GDKD�

G�ú�N�ROGX÷X�\DQL�:HOOV�VNRUX�G|UG�Q�DOWÕQGD�RODQ�KDVWDODUGD�
LON� RODUDN� '�GLPHU� G�]H\L� |Oo�OPHOLGLU�� 6RQXo� QRUPDO�
VÕQÕUODUGD�LVH�SXOPRQHU�%7$�oHNLOPHVLQH�JHUHN�\RNWXU��DQFDN�
'�GLPHU� WHVWL� SR]LWLI� RODQ� KDVWDODUD� SXOPRQHU� %7$�
oHNLOPHOLGLU�������������������

+HU� ELU� SXOPRQHU� %7$� oHNLPL� LOH� Y�FXGXQ� UDG\DV\RQD�
GX\DUOÕ� NHVLPOHUL� \DNODúÕN� � ��� P6Y�� PHPHQLQ� JODQG�OHU�
GRNXVX�LVH�\DNODúÕN����P6Y�L\RQL]DQ�UDG\DV\RQD�PDUX]�NDOÕU�
��������*�Q�P�]�ULVN�PRGHOOHULQH�J|UH����\DúÕQGD�SXOPRQHU�
%7$� WHWNLNL� \DSÕODQ� NDGÕQ� KDVWDGD� UDG\DV\RQD� ED÷OÕ�PHPH�
NDQVHUL�JHOLúPHVL�ULVNL�������RODUDN�EHOLUOHQLUNHQ�����\DúÕQ�
GDNL�NDGÕQ�KDVWDGD�EX�ULVN� LNL�NDWÕ�GDKD�ID]OD�RODUDN�EXOXQ�
PXúWXU�������&RVWDQWLQR�YH�DUNDGDúODUÕ��L\RQL]DQ�UDG\DV\RQXQ�
EL\RORMLN�HWNLOHUL��]HULQH�\DSWÕNODUÕ�oDOÕúPDODUÕQGD�����P*\�
UDG\DV\RQD�PDUX]� NDODQ� ELUH\OHUGH� UDG\DV\RQD� ED÷OÕ� \ÕOOÕN�
��������� RUDQÕQGD� \HQL� NDQVHU� YDNDVÕQÕQ� JHOLúWL÷LQL�
ELOGLUPLúOHUGLU���������

øOHUL� J|U�QW�OHPH� |QFHVL� ...¶QÕQ� WDP� RODUDN� X\JXODQPD�
PDVÕ�SXOPRQHU�%7$� WHWNLNLQLQ�KHP�JHUHNVL]� ID]OD�NXOODQÕO�
PDVÕQD�KHP�GH�WDQÕVDO�YHULPOLOL÷LQLQ�D]DOPDVÕQD�\RO�DoPDN�
WDGÕU�� %X� GXUXP� D\UÕFD� VD÷OÕN� KDUFDPDODUÕQÕQ� DUWPDVÕ� YH�
KDVWDODUÕQ�JHUHNVL]�UDG\DV\RQD�PDUX]�NDOPDVÕ�YH\D�SXOPRQHU�
%7$� WHWNLNLQGH� NXOODQÕODQ� NRQWUDVW� PDGGHOHULQ� \DQ� HWNLOHUL�
JLEL�LVWHQPH\HQ�PHGLNDO�VRQXoODUD�GD�QHGHQ�ROPDNWDGÕU�������
6WRMDQRYVND� YH� DUNDGDúODUÕ� \DSWÕNODUÕ� oDOÕúPDGD� 3(5&� YH�
0RGLIL\H�:HOOV�VNRUX�NXOODQDUDN�SXOPRQHU�%7$�NXOODQÕPÕQ�
GD� VÕUDVÕ\OD� ������ YH� ���� RUDQODUÕQGD� D]DOPD� VD÷ODQDEL�
OHFH÷LQL�� D\UÕFD� SR]LWLI� 3(� WDQÕ� YHULPOLOL÷LQL� OLWHUDW�UOH�
X\XPOX�RODUDN��������YH�������VÕUDVÕ\OD�����YH�����RODUDN�
ELOGLUPLúOHUGLU��������������

dDOÕúPD� G|QHPLQGH� SXOPRQHU� %7$� WHWNLNLQLQ� SR]LWLI� WDQÕ�
YHULPOLOL÷LQL�������RODUDN�WHVSLW�HWWLN��%X�RUDQ�G�ú�N�ROPDNOD�
ELUOLNWH� OLWHUDW�UGHNL� ELUoRN� oDOÕúPD� LOH� EHQ]HUGL�� 3(� WHVSLW�
HGLOHQ��*UXS����YH�3(�WHVSLW�HGLOPH\HQ��*UXS����W�P�ROJXODU�
GD�'�'LPHU�WHVWL�QRUPDOLQ��VW�QGH�EXOXQPXú�ROPDVÕ�WHWNLNLQ�
SR]LWLI� WDQÕ� YHULPOLOL÷LQLQ� G�ú�N� ROPDVÕQD� UD÷PHQ� EX� GHQOL�
oRN�NXOODQÕPÕQÕ�KDNOÕ�J|VWHUPHNWHGLU��$QFDN�QRUPDO�UDSRUOD�
QDQ� LNL� KDVWDGD� '�'LPHU� \�NVHNOL÷L� KDULFLQGH� KDQJL�
JHUHNoH\OH�SXOPRQHU�%7$�LVWHQGL÷L�YH�WHWNLN�LVWHPLQL�\DSDQ�
KHNLPLQ�PHVOHNL�GHQH\LPLQLQ�EX�NRQXGD�HWNLOL�ROXS�ROPDGÕ÷Õ�
NRQXVX�DoÕNOÕ÷D�NDYXúWXUXODPDGÕ�
/XFLDQR� YH� DUNDGDúODUÕ� LOH� 5DMD� YH� DUNDGDúODUÕ� \DSWÕNODUÕ�
oDOÕúPDODUGD� ...¶QÕ� WHWNLN� LVWHPH� VLVWHPLQH� HQWHJUH�
HWWLNOHULQGH�� DFLO� VHUYLVWH� SXOPRQHU� %7$� WHWNLN� RUDQÕQÕQ�
D]DOGÕ÷ÕQÕ� ������ KDVWD� EDúÕQD� VÕUDVÕ\OD� ����¶WDQ� ����¶H���
����
WHQ� ����
H� NDGDU�� YH� SR]LWLI� 3(� WDQÕ� YHULPOLOL÷LQLQ� GH�
EHOLUJLQ� DUWWÕ÷ÕQÕ� �VÕUDVÕ\OD� ����
GHQ� �����
\D�� ����¶GHQ�
����¶H�NDGDU��ELOGLUPLúOHUGLU�����������'XQQH�YH�DUNDGDúODUÕ�
LVH� EHQ]HU� ELU� oDOÕúPD\Õ� KDVWDQHGH� \DWDQ� KDVWDODU� �]HULQGH�
\DSPÕúODU� YH� ...¶QÕQ� WHWNLN� LVWHPH� VLVWHPLQH� HQWHJUH�
HGLOGL÷LQGH�\DWDQ�KDVWDODUGD�GD�SXOPRQHU�%7$�WHWNLN�RUDQÕQÕQ�
D]DOGÕ÷ÕQÕ� ������ KDVWD� EDúÕQD� ����¶GHQ� ����¶\D� NDGDU�� YH�
SR]LWLI�3(�WDQÕ�YHULPOLOL÷LQLQ�GH�EHOLUJLQ�DUWWÕ÷ÕQÕ��������¶WHQ�
�����¶H�NDGDU���ELOGLUPLúOHUGLU�������
3XOPRQHU�%7$�oHNLPLQH�NDUDU�YHULOPHVL�LoLQ�PHYFXWWD�ELUoRN�

GH÷HUOHQGLUPH� VLVWHPOHUL� WDQÕPODQPÕú� ROPDVÕQD� UD÷PHQ�
\DSÕODQ� ED]Õ� oDOÕúPDODUGD� ...¶QÕQ� WDP� RODUDN� X\JXODQ�
PDGÕ÷Õ�GROD\ÕVÕ\OD�'�GLPHU�WHVWL�YH�SXOPRQHU�%7$�oHNLPOHUL�
QLQ� DúÕUÕ� NXOODQÕOGÕ÷Õ� J|VWHULOPLúWLU� ����� &ULFKORZ� YH�
DUNDGDúODUÕ�\DSWÕNODUÕ�oDOÕúPDGD�DFLO�VHUYLV�oDOÕúDQODUÕQÕQ�3(�
|Q�WDQÕVÕQGD�NHQGL�NOLQLN�GH÷HUOHQGLUPHOHULQLQ�...¶ÕQD�HúLW�
YH� KDWWD� GDKD� �VW�Q� ROGX÷XQX� G�ú�QG�NOHULQL�� EX� QHGHQOH�
...¶QÕ�NXOODQPDGÕNODUÕQÕ�EHOLUWPLúOHUGLU�������

&RVWDQWLQR� YH� DUNDGDúODUÕ�� \DSWÕNODUÕ� oDOÕúPDGD� DFLO� VHUYLV�
KHNLPOHULQLQ�:HOOV�VNRUXQX�\HWHULQFH�NXOODQPDGÕNODUÕQÕ��3(�
|Q� WDQÕVÕQD� VXEMHNWLI� RODUDN� NDUDU� YHUGLNOHULQL� YH� SXOPRQHU�
%7$�WHWNLN�YHULPOLOL÷LQL�����RODUDN�WHVSLW�HWPLúOHUGLU��+HU�QH�
NDGDU�OLWHUDW�UGH�SXOPRQHU�%7$�WHWNLN�YHULPOLOL÷L�LoLQ�NHVLQ�
RODUDN�WHVSLW�HGLOPLú�ELU�RUDQ�ELOGLULOPHPLúVH�GH�����RUDQÕQ�
GD�WDQÕ�YHULPOLOL÷LQL��DúÕUÕ�NXOODQÕP�RODUDN�NDEXO�HWPLúOHUGLU�
������

'UHVFHU� YH� DUNDGDúODUÕ� GD� ...¶QÕ� WHWNLN� LVWHPH� VLVWHPLQH�
HQWHJUH� HWWLNOHULQGH�3(� WHVSLWLQGH� SXOPRQHU�%7$� WHWNLNLQLQ�
WDQÕ�YHULPOLOL÷LQLQ�\�NVHN�EXOPXúODUGÕU��$QFDN�X\JXODPDQÕQ�
WHWNLN� V�UHVLQL� X]DWPDVÕ� YH� SUDWLN� ROPDPDVÕ� QHGHQL\OH� DFLO�
VHUYLV� KHNLPOHUL� WDUDIÕQGDQ� X\JXODQDELOLU� RODUDN� NDEXO�
J|UPHGL÷LQL�� GROD\ÕVÕ\OD�...¶QÕ� WHWNLN� LVWHPH� VLVWHPLQGHQ�
oÕNDUÕOGÕ÷ÕQÕ�ELOGLUPLúOHUGLU��������
%L]LP� oDOÕúPDPÕ]GD� GD� KDVWDODUÕQ� KDVWDQH� ELOJL� VLVWHPL�
�]HULQGHNL�GRV\DODUÕQGDQ�...¶QD��:HOOV�VNRUX��DLW�YHULOHUL�
WDP�RODUDN� HOGH� HGLOHPHPLúWL��%X�GXUXPGD�KDVWDQHPL]� DFLO�
VHUYLV�KHNLPOHULQLQ�3(�|Q�WDQÕVÕQD�NHQGL�NOLQLN�WHFU�EHOHULQH�
J|UH�VXEMHNWLI�RODUDN�NDUDU�YHUGLNOHUL�VRQXFX�oÕNDELOLU��$QFDN�
V|]� NRQXVX� GXUXPXQ� KDVWDQHPL]� DFLO� VHUYLV� KHNLPOHULQLQ�
...� X\JXODPDVÕQÕ� SUDWLN� EXOPDPDODUÕQD� YH� NHQGL� NOLQLN�
WHFU�EHOHULQH��GDKD�oRN�J�YHQPHOHULQH�ED÷OÕ�RODELOHFH÷L�JLEL��
...� X\JXODGÕNODUÕ� KDOGH� YHULOHUL� WDP� RODUDN� G|N�PDQWH�
HWPHPHOHULQH�GH�ED÷OÕ�RODELOHFH÷LQL�G�ú�QG�N��

%DWWDO�YH�DUNDGDúODUÕ��\DSWÕNODUÕ�ELU�oDOÕúPDGD��SXOPRQHU�%7$�
WHWNLNLQLQ�WDQÕ�YHULPOL÷LQL�������RODUDN�WHVSLW�HWPLúOHU��$QFDN�
HPEROL�VDSWDQPD\DQ�KDVWDODUÕQ������¶LQGH�NOLQL÷L�DoÕNOD\DQ�
DNFL÷HU� LQILOWUDV\RQX�NRQVROLGDV\RQ�� DWDOHNWD]L� YH� SOHYUDO�
HII�]\RQ�YE�� EDúND� EXOJXODU� WHVSLW� HWPLúOHU�� 3XOPRQHU�%7$�
WHWNLNLQLQ�SXOPRQHU�YDVN�OHU�LQFHOHPH�\DQÕQGD��SDUDQNLPDO��
PHGLDVWLQDO�� NDUGL\DN�� SOHYUDO� \DSÕODU�� WRUDNV� GXYDUÕ� YH� �VW�
EDWÕQ� RUJDQODUÕQÕQ� ELU� E�W�Q� RODUDN� GH÷HUOHQGLULOPHVLQH�
RODQDN�VD÷ODGÕ÷Õ�LoLQ�NRQYDQVL\RQHO�DQMLRJUDIL�YH\D�YHQWLODV�
\RQ�SHUI�]\RQ� �9�3�� VLQWLJUDILVL� JLEL� GL÷HU� J|U�QW�OHPH�
\|QWHPOHULQH� J|UH� GDKD� DYDQWDMOÕ� ROGX÷XQX� EHOLUWPLúOHUGLU�
������%L]LP�oDOÕúPDPÕ]GD�GD�SXOPRQHU�%7$� WHWNLNLQLQ� WDQÕ�
YHULPOLOL÷L� OLWHUDW�UOH�X\XPOX�RODUDN�G�ú�N��������EXOXQGX��
$QFDN� EL]� GH� %DWWDO� YH� DUNDGDúODUÕ� JLEL� KDVWDODUÕQ� E�\�N�
NÕVPÕQGD� EDúWD� DNFL÷HU� LQILOWUDV\RQX�NRQVROLGDV\RQ�� DWDOHN�
WD]L�YH�SOHYUDO�HII�]\RQ�YE��ROPDN��]HUH�NOLQL÷L�DoÕNOD\DFDN�
EDúND�SDWRORMLOHU�WHVSLW�HWWLN��

3XOPRQHU� HPEROL� KD\DWÕ� WHKGLW� HGHQ� YH� ]DPDQÕQGD� HWNLOL�
WHGDYL�JHUHNWLUHQ�|QHPOL�ELU�NOLQLN�WDEORGXU�������������/LWH��
UDW�UGH� WHGDYL� HGLOPH\HQ� KDVWDODUGD� PRUWDOLWH� \DNODúÕN�
������� RUDQÕQGDGÕU� ����� 8OXVODUDUDVÕ� 3XOPRQHU� (PEROL�

øúELUOL÷L� �,&23(5��YHULOHULQH�J|UH��DNXW�3(¶GHQ�VRQUDNL� LON�
�o�D\GD�|O�P�RUDQÕ�����RODUDN��3(�YH�VLVWROLN�KLSRWDQVL\RQX�
RODQODUGD� ��� J�QO�N� PRUWDOLWH� RUDQÕ� ������ RODUDN� WHVSLW�
HGLOPLúWLU����������%L]LP�oDOÕúPDPÕ]GD�LON���ELU�D\�LoHULVLQGH�
NL� PRUWDOLWH� RUDQÕQÕQ� 3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD�
��������3(�WHVSLW�HGLOPH\HQ��*UXS����KDVWDODUD���������J|UH�
LVWDWLVWLNVHO�DQODPOÕ�RODUDN�GDKD�\�NVHN�EXOXQGX��S�������
%HORKODYHN� YH� DUNDGDúODUÕ�� 3(¶QLQ� HSLGHPL\RORML�� ULVN�
IDNW|UOHUL�� SDWRIL]\RORML�� NOLQLN� EXOJXODU� YH� WDQÕVÕQÕ� LQFHOH�
GLNOHUL�oDOÕúPDODUÕQGD��NDOS�YH\D�DNFL÷HU�KDVWDOÕ÷Õ�JLEL�NURQLN�
KDVWDOÕ÷Õ� RODQ� KDVWDODUGD� SXOPRQHU� GRODúÕPGD� N�o�N� ELU�
WÕNDQÕNOÕ÷ÕQ� ELOH� HUNHQ� SXOPRQHU� KLSHUWDQVL\RQD� \RO� DoDUDN�
VD÷� NDOS� \HWPH]OL÷LQH� YH� QLKD\HWLQGH� DQL� |O�PH� \RO� DoDEL�
OHFH÷LQL�ELOGLUPLúOHUGLU��������%L]�GH�oDOÕúPDPÕ]GD�HúOLN�HGHQ�
NURQLN� KDVWDOÕN� YDUOÕ÷Õ� GXUXPXQGD� LON� � ELU� D\� LoHULVLQGHNL�
PRUWDOLWH� RUDQÕQÕ� 3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD�
��������3(�WHVSLW�HGLOPH\HQ��*UXS����KDVWDODUD���������J|UH�
LVWDWLVWLNVHO�DQODPOÕ�RODUDN�GDKD�\�NVHN�EXOGXN��S�������

0RQUHDO�YH�DUNDGDúODUÕ��3(�Q�NV��YH�WURPERVLW�VD\ÕVÕ�DUDVÕQ�
GDNL� LOLúNL\L� DUDúWÕUGÕNODUÕ� oDOÕúPDGD� D]DOPÕú� WURPERVLW�
VD\ÕVÕQÕQ� 3(� ROJXODUÕQGD� WURPE�V� ROXúXPX� VÕUDVÕQGD� DúÕUÕ�
NXOODQÕPD� ED÷OÕ� ROGX÷XQX�� DUWPÕú� WURPERVLW� VD\ÕVÕQÕQ� LVH�
DUWDQ� W�NHWLPLQ� DUGÕQGDQ� NRPSDQVDV\RQ� LoLQ� WURPERVLW�
�UHWLPLQGHNL� DUWÕúD� ED÷OÕ� RODELOHFH÷LQL� �WHNUDUOD\DQ� 3(
OL�
KDVWDODU� KDULo�� ELOGLUPLúOHUGLU�� $\UÕFD� WURPERVLW� VD\ÕVÕQÕQ�
J�QGHQ�J�QH�YH\D�WHN�ELU�J�Q�LoLQGH�|QHPOL�|Oo�GH�IDUNOÕOÕN�
J|VWHUHELOHFH÷LQL�EX�QHGHQOH�WHN�EDúÕQD�Q�NV�Q�oRN�]D\ÕI�ELU�
EHOLUOH\LFLVL� ROGX÷XQX� ELOGLUPLúOHUGLU� ������ dDOÕúPDPÕ]GD�
WURPERVLW� VD\ÕVÕ� 3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� 3(�
WHVSLW� HGLOPH\HQ� �� *UXS���� � KDVWDODUD� J|UH� \�NVHN� EXOXQ�
PXúWX��$QFDN� EXOJX� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� GH÷LOGL� �S!�
�������%XQXQ�QHGHQLQLQ�SXOPRQHU�HPEROL�JHOLúHQ�KDVWDODUGD�
WURPER]� VÕUDVÕQGD� D]DOPÕú� WURPERVLW� VD\ÕVÕQÕ� NRPSDQVH�
HWPHN�DPDFÕ\OD�DUWPÕú�WURPERVLW��UHWLPLQH�ED÷OÕ�RODELOHFH÷L�
QL�G�ú�QG�N��

/DNWDW�� GRNXODUGDNL� ER]XOPXú� RNVLMHQL]DV\RQOD� LOLúNLOL� ELU�
ODERUDWXDU�SDUDPHWUHVL�RODUDN�NDEXO�HGLOLU�������$UWPÕú�ODNWDW�
G�]H\L� D\UÕFD� VHSVLVWH� SURJQRVWLN� ELU� EHOLUWHo� RODUDN� NDEXO�
HGLOPLúWLU�������9DQQL�YH�DUNDGDúODUÕ��\DSWÕNODUÕ�ELU�oDOÕúPDGD��
LNL�P0�YH��]HULQGHNL�SOD]PD�ODNWDW�G�]H\LQLQ�úRN��KLSRWDQVL�
\RQ�� VD÷� NDOS� \HWPH]OL÷L� YH\D� NDUGL\DN� GRNX� KDVDUÕQGDQ�
ED÷ÕPVÕ]� RODUDN� DNXW� 3(� KDVWDODUÕQGD� \�NVHN� PRUWDOLWH� LOH�
LOLúNLOL� ROGX÷XQX� J|VWHUPLúOHUGLU� ������ %L]LP� oDOÕúPDPÕ]GD�
ODNWDW�GH÷HUOHUL�W�P�KDVWDODUGD��LNL�P0¶�Q��]HULQGH�ROPDNOD�
EHUDEHU� 3(� WHVSLW� HGLOHQ� �*UXS���� KDVWDODUGD� 3(� WHVSLW�
HGLOPH\HQ� ��*UXS���� � KDVWDODUD� J|UH� GDKD� \�NVHN� EXOXQGX��
$QFDN�EXOJX�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GH÷LOGL��S!��������
3ULQV�YH�DUNDGDúODUÕ��SXOPRQHU�DUWHU\HO�KLSHUWDQVL\RQ��3$+��
SURJQR]X� LOH� VHUXP� NORU� G�]H\L� DUDVÕQGDNL� LOLúNL\L�
DUDúWÕUGÕNODUÕ� oDOÕúPDGD�� VHUXP� NORU� VHYL\HVLQGHNL� KHU� � ELU�
PPRO�/� D]DOPDQÕQ�PRUWDOLWH� RUDQÕQGD���¶O�N� DUWÕúD� QHGHQ�
ROGX÷XQX� EXOPXúODU�� $]DOPÕú� VHUXP� NORU� VHYL\HVLQLQ� VD÷�
YHQWULN�O�\HWPH]OL÷L�EXOJXODUÕ�LOH�ELUOLNWH�\Dú��FLQVL\HW��VHUXP�
VRG\XP�G�]H\L��E|EUHN�IRQNVL\RQODUÕ�YH�GL�UHWLN�NXOODQÕPÕQ�
GDQ� ED÷ÕPVÕ]� RODUDN� 3$+� PRUWDOLWHVLQLQ� QRQLQYD]LY� ELU�
EHOLUOH\LFLVL� RODELOHFH÷LQL� ELOGLUPLúOHUGLU�� 3XOPRQHU� DUWHU\HO�

KLSHUWDQVL\RQ� EDúOÕ� EDúÕQD� ELU� KDVWDOÕN� ROPD\ÕS�� SXOPRQHU�
DUWHU�EDVÕQFÕQÕQ�����PP+J�|Oo�OPHVL\OH�NDUDNWHUL]H�SDWROR�
MLN� ELU� GXUXPGXU�� 3XOPRQHU� DUWHU\HO� KLSHUWDQVL\RQ� SHN� oRN�
QHGHQH�ED÷OÕ�JHOLúHELOLU��.URQLN�3(�EX�QHGHQOHUGHQ�ELULVLGLU�
������%L]LP�oDOÕúPDPÕ]GD�VHUXP�NORU�GH÷HUOHUL�W�P�KDVWDODU�
GD� ���P0RO�/� DOWÕQGD� ROPDNOD� EHUDEHU� 3(� WHVSLW� HGLOHQ�
�*UXS����KDVWDODUGD�3(�WHVSLW�HGLOPH\HQ��*UXS�����KDVWDODUD�
J|UH� LVWDWLVWLNVHO� DQODPOÕ� RODUDN� GDKD� G�ú�N� EXOXQGX�
�S���������

dDOÕúPDPÕ]GD�DUWPÕú�ODNWDW�VHYL\HVL�YH�G�ú�N�NORU�VHYL\HVL�
QLQ� LON� � ELU� D\� LoHULVLQGHNL� PRUWDOLWH� RUDQODUÕQÕQ� 9DQQL� YH�
DUNDGDúODUÕ�LOH�3ULQV�YH�DUNDGDúODUÕQÕQ�oDOÕúPDODUÕQGD�ROGX÷X�
JLEL� ELUELUOHUL\OH� LOLúNLOL� RODELOHFH÷LQL� YH� DUWPÕú� ODNWDW� YH�
G�ú�N�NORU�VHYL\HOHULQLQ�N|W��SURJQR]XQ�ELU�J|VWHUJHVL�RODEL�
OHFH÷L�VRQXFXQD�YDUGÕN���

dDOÕúPDPÕ]GD� SXOPRQHU� %7$� WHWNLNLQLQ� WDQÕ� YHULPOLOL÷LQL�
OLWHUDW�UOH�X\XPOX�RODUDN�G�ú�N�EXOGXN��$QFDN�W�P�KDVWDODU�
GD�'�'LPHU�GH÷HUOHULQLQ�\�NVHN�EXOXQPDVÕ�WHWNLNLQ�EX�GHQOL�
ID]OD� NXOODQÕOPDVÕQÕ� KDNOÕ� J|VWHUPHNWHGLU��$\UÕFD� 3(� WHVSLW�
HGLOPH\HQ�KDVWDODUGD�NOLQL÷L�DoÕNOD\DFDN�EDúND�SDWRORMLOHULQ�
WHVSLW� HGLOPLú� ROPDVÕQÕQ� KHP� 3(� D\ÕUÕFÕ� WDQÕVÕQGD� KHP� GH�
KDVWD� WHGDYLVLQGH� |QHPOL� ELU� NDWNÕ� VD÷ODGÕ÷Õ� NDQDDWLQGH\L]��
dDOÕúPDPÕ]GD� SXOPRQHU� %7$� WDQÕ� YHULPOLOL÷LQGHNL�
G�ú�NO�÷�Q�DQD�QHGHQLQLQ�3(¶QLQ�KD\DWÕ�WHKGLW�HGHQ�D÷ÕU�ELU�
NOLQLN� GXUXP� ROPDVÕ�� VHPSWRPODUÕQÕQ� QRQVSHVLILN� ROPDVÕ�
QHGHQL\OH� WDQÕVÕQÕQ� ]RU� ROPDVÕ� YH� DFLO� WHGDYL� JHUHNWLUPHVL�
QHGHQL\OH� ...� WDP� RODUDN� X\JXODQPDPDVÕQD� ED÷ODGÕN��
%XQXQ� \DQÕQGD� WDQÕ� HNVLNOL÷LQLQ� YH\D� \DQOÕú� SR]LWLI� WDQÕ�
NRQXOPDVÕ� GXUXPXQGD� JHUHNVL]� DQWLWURPEROLWLN� WHGDYL\H�
ED÷OÕ� JHOLúHELOHFHN� NRPSOLNDV\RQODUÕQ� GD� KD\DWL� |QHP� DU]�
HWPHVL�YH�W�P�EX�ROXPVX]�WDEORODUÕQ�DFLO�VHUYLV�KHNLPOHULQH�
GR÷XUDFD÷Õ� PHGLNROHJDO� HQGLúHOHULQ� EX� VRQXFD� \RO� DoDEL�
OHFH÷LQL�G�ú�QPHNWH\L]�

dDOÕúPDQÕQ�NÕVÕWOÕOÕNODUÕ�
���dDOÕúPDQÕQ�UHWURVSHNWLI�RODUDN�\DSÕOPÕú�ROPDVÕ
���+DVWD�VD\ÕVÕQÕQ�D]�ROPDVÕ
��� dDOÕúPD� NDSVDPÕQGDNL� KDVWDODUÕQ� NOLQLN� YH� ODERUDWXYDU�
YHULOHUL�+%6��]HULQGHNL�GRV\DODUÕGDQ�HOGH�HGLOGL��.D\ÕWODUGD�
NL�HNVLNOLNOHU�QHGHQL\OH�KDVWDODUÕQ�ED]Õ�ODERUDWXYDU�EXOJXODUÕ�
�.ORU�YH�ODNWDW��LOH�|]HOOLNOH�:HOOV�VNRUX�SDUDPHWUHOHULQLQ�ELU�
NÕVPÕQÕQ�HOGH�HGLOHPHPLú�ROPDVÕ�YH�NOLQLN�ELOJLOHULQ�PHYFXW�
ELOJLOHU� LOH� VÕQÕUOÕ� ROPDVÕ� oDOÕúPDPÕ]ÕQ� HQ� |QHPOL�
NÕVÕWOÕOÕNODUÕGÕU��

;76=i
6RQXo� RODUDN�� 3(� |Q� WDQÕVÕ� LOH� LVWHQHQ� SXOPRQHU� %7$¶QÕQ�
WDQÕVDO�YHULPOLOL÷LQL��OLWHUDW�UOH�X\XPOX�RODUDN�G�ú�N�EXOGXN��
$QFDN�WHWNLNLQ�GR÷UXOX÷XQX�YH�SHUIRUPDQVÕQÕ�DUWWÕUPDN�LoLQ�
LOHUL�oDOÕúPDODUD�LKWL\Do�ROGX÷XQX�G�ú�QPHNWH\L]�

(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
dDQDNNDOH� 2QVHNL]� 0DUW� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� (WLN�
.XUXOX�WDUDIÕQGDQ�RQD\ODQPÕúWÕU��RQD\�QXPDUDVÕ������������

+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� ��ù%(���7DVDUÕP���ù%(���'HQHWOHPH�±�ù%(��1$��0'��
2%��9HUL�7RSODQPDVÕ�YH�YH\D�øúOHPHVL�±�ù%(��1$��0'��2%��
$QDOL]� YH�YH\D� <RUXP� �� ù%(�� 1$�� 0'�� 2%�� /LWHUDW�U�
7DUDPDVÕ� �� ù%(��<D]Õ\Õ�<D]DQ� �� ù%(�� (OHúWLUHO� øQFHOHPH� ��
ù%(��1$��0'��2%

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

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

(UWHP�ù%��YH�DUN�$NG�7ÕS�'�����������

���



%URGHU�-��:DUVKDXHU�'0��,QFUHDVLQJ�XWLOL]DWLRQ�
RI�FRPSXWHG�WRPRJUDSK\�LQ�WKH�DGXOW�HPHUJHQF\�
GHSDUWPHQW�� ����������� (PHUJ� 5DGLRO�� ������
���������

%RODQG�*:/��*XLPDUDHV�$6��0XHOOHU�35��7KH�
UDGLRORJLVW¶V� FRQXQGUXP�� EHQHILWV� DQG� FRVWV� RI�
LQFUHDVLQJ� &7� FDSDFLW\� DQG� XWLOL]DWLRQ�� � (XU�
5DGLRO���������������

<DQ�=��,S�,.��5DMD�$6��*XSWD�$��.RVRZVN\�-0��
.KRUDVDQL�5��<LHOG�RI�&7�SXOPRQDU\�DQJLRJUD�
SK\�LQ�WKH�HPHUFHQF\�GHSDUWPHQW�ZKHQ�SURYLG�
HUV� RYHUULGH� HYLGHQFH� �EDVHG� FOLQLFDO� GHFLVLRQ�
VXSSRUW��5DGLRORJ\������������������

)ULJLQL�/$��+R[KDM�6��:LQWHUPDUN�0��*LEE\�&��
/HQJH� 'H� 5RVHQ� 9��:LOOLV� 0+�� 5�� 6FDQ�� &7�
DQJLRJUDKLF�LPDJLQJ�IRU�SXOPRQDU\�HPEROLVP��-�
$P�&ROO�5DGLRO�������������������

/HYLQ�'��6HR�-%��.LHO\�'*��+DWDEX�+��*HIWHU�
:�� YDQ� %HHN� (-5�� 6FKLHEOHU� 0/�� 7ULDJH� IRU�
VXVSHFWHG� DFXWH� SXOPRQDU\� HPEROLVP�� WKLQN�
EHIRUH� RSHQLQJ� SDQGRUD¶V� ER[�� � (XU� -� 5DGLRO��
������������������

6ZDQD�'��6��+LWFKHQE��)��$��.ORNF��-��7KDFKLO��
7KH�SUREOHP�RI�XQGHU�GLDJQRVLV�DQG�RYHU�GLDJ�
QRVLV� RI� SXOPRQDU\� HPEROLVP�� 7KURPERVLV�
5HVHDUFK�������������������

(UJDQ�%��(UJ�Q�5��dDOÕúNDQ�7��$\GÕQ�.��7RNXU�
0(��6DYUDQ�<��.RFD�8��&|PHUW�%��*|NPHQ�1��
0RUWDOW\��UHODWHG�ULVN�IDFWRUV�LQ�KLJK�ULVN�SXOPR�
QDU\�HPEROLVP�LQ�WKH�,&8��&DQ�5HVSLU�-��������
�������������

.QLJWK�0��.HQ\RQ�6��%UXFOHKXUVW�3��1HLOVRQ�-��
6KDNHVSHDUH�-��.XULQF]XN�--��(GV���RQ�EHKDOI�RI�
0%55$&(8.��6DYLQJ�OLYHV��LPSURYLQJ�PRWK�
HUV¶� FDUH� ±OHVVRQV� OHDUQHG� WR� LQIRUP� IXWXUH�
PDWHUQW\� FDUH� IURP� WKH�8.� DQG� ,UHODQG� FRQIL�
dential enquiries into maternal deaths and 
PRUELGLW\� ���������2[IRUG��1DWLRQDO� 3HULQDWDO�
(SLGHPLRORJ\�8QLW��8QLYHUVLW\�RI�2[IRUG������

5XELQVWHLQ� ,�� 0XUUD\� '�� +RIIVWHLQ� 9�� )DWDO�
SXOPRQDU\� HPEROL� LQ� KRVSLWDOL]HG� SDWLHQWV�� DQ�
DXWRSV\� VWXG\�� $UFK� øQWHUQ� 0HG�� ������
�����������

:HOOV� 36��$QGHUVRQ� '5�� 5RGJHU� 0�� 6WLHOO� ,��
'UH\HU�-)��%DUQHV�'��HW�DO��([FOXGLQJ�SXOPRQDU\�
HPEROLVP� DW� WKH� EHGVLGH� ZLWKRXW� GLDJQRVWLF�
LPDJLQJ��PDQDJHPHQW�RI�SDWLHQWV�ZLWK�VXVSHFWHG�
SXOPRQDU\�HPEROLVP�SUHVHQWLQJ�WR�WKH�HPHUJHQ�
F\�GHSDUWPHQW�E\�XVLQJ�D�VLPSOH�FOLQLFDO�PRGHO�
DQG� '�GLPHU�� $QQ� ,QWHUQ� 0HG��
����������������

6WRMDQRYVND�-��&DUORV�5&��.RFKHU�.(��1DJDUDMX�
$��*X\�.��.HOO\�$0��&KXQJKWDL�$5��.D]HURRQL�
($��&7�SXOPRQDU\�DQJLRJUDSK\��XVLQJ�GHFLVLRQ�
UXOHV� LQ� WKH�HPHUJHQF\�GHSDUWPHQW��-��$P�&ROO�
5DGLRO�����������������

&DOGHU� .�.�� +HUEHUW� 0�� +HQGHUVRQ� 6�2�� 7KH�
PRUWDOLW\� RI� XQWUHDWHG� SXOPRQDU\� HPEROLVP� LQ�
HPHUJHQF\� GHSDUWPHQW� SDWLHQWV� �� $QQ�� (PHUJ�
0HG�����������������

7XQJ� 0�� 6KDUPD� 5�� +LQVRQ� -�6�� 1RWKHOH� 6��
3DQQLNRWWX�-��6HJDO�-�%��)DFWRUV�DVVRFLDWHG�ZLWK�
LPDJLQJ�RYHUXVH�LQ�WKH�HPHUJHQF\�GHSDUWPHQW��D�
V\VWHPDWLF� UHYLHZ�� $P� -� (PHUJ� 0HG�� ������
������������

&HQWHUV� IRU� 'LVHDVH� &RQWURO� DQG� 3UHYHQWLRQ��
4XLFN� 6WDWV��$QQXDO� SHUFHQWDJH� RI� HPHUJHQF\�
GHSDUWPHQW� YLVLWV� ZLWK� VHOHFWHG� LPDJLQJ� WHVWV�
RUGHUHG�RU�SURYLGHG�²�1DWLRQDO�+RVSLWDO�$PEX�
ODWRU\� 0HGLFDO� &DUH� 6XUYH\�� 8QLWHG� 6WDWHV��
����±������

.ODQJ� (�� %H\WHOPDQ� $�� *UHHQEHUJ� '�� 2U� -��
*XUDQGD�/��2YHUXVH� RI� KHDG�&7� H[DPLQDWLRQV�
IRU� WKH� LQYHVWLJDWLRQ� RI� PLQRU� KHDG� WUDXPD��
DQDO\VLV� RI� FRQWULEXWLQJ� IDFWRUV�� -� $P� &ROO�
5DGLRO�����������������

3DWWHUVRQL�%:��3DQJ�36��$O.KDZDP�/��+DPHG�
DQ�� $*�� 0HQGRQFD� ($�� =KDR� <LQJ�4L��
9HQNDWHVK�$.��7KH�DVVRFLDWLRQ�EHWZHHQ�XVH�RI�
EUDLQ�&7�IRU�DWUDXPDWLF�KHDGDFKH�DQG����±GD\�
HPHUJHQF\�GHSDUWPHQW� UHYLVLWDWLRQ��$-5��������
���������

0DUDVFR�*��9HUDUGL�)�0��(XVHEL�/�+��*XDULQR�6��
5RPLWL� $�� 9HVWLWR� $�� %D]]ROL� )�� &DYD]]D� 0��
=DJDUL� 5�� 0�� 'LDJQRVWLF� LPDJLQJ� IRU� DFXWH�
DEGRPLQDO�SDLQ�LQ�DQ�HPHUJHQF\�GHSDUWPHQW�LQ�
,WDO\��øQWHUQ�(PHUJ�0HG��������������������

5DMD�$�6�� 3RXUMDEEDU� 6�� øS� ,�.�� %DXJK� &��:��
6RGLFNVRQ� $�'�� 2¶/HDU\� 0�� .KRUDVDQL� 5��
,PSDFW� RI� KHDOWK� LQIRUPDWLRQ� WHFKQRORJ\�HQ�
DEOHG�DSSURSULDWH�XVH�FULWHULRQ�RQ�XWLOL]DWLRQ�RI�
HPHUJHQF\�GHSDUWPHQW�&7�IRU�UHQDO�FROLF��$-5��
��������������

6KLQDJDUH�$�%�� ,S� ,�.�� 5DMD�$�6�� 6DKQL� 9�$��
%DQNV�3��.KRUDVDQL�5��8VH�RI�&7�DQG�05,� LQ�
HPHUJHQF\� GHSDUWPHQW� SDWLHQWV� ZLWK� DFXWH�
SDQFUHDWLWLV��$EGRP�øPDJLQJ������������������

&RFR�$�6��2¶*XUHN�'�7�� ,QFUHDVHG� HPHUJHQF\�
GHSDUWPHQW� FRPSXWHG� WRPRJUDSK\� XVH� IRU�
FRPPRQ� FKHVW� V\PSWRPV�ZLWKRXW� FOHDU� SDWLHQW�
EHQHILWV��-�$P�%RDUG�)DP�0HG�����������������
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/HH� -�� .LUVFKQHU� -�� 3DZD� 6�� :LHQHU� '(��
1HZPDQ�'+�� 6KDK�.�� &RPSXWHG� WRPRJUDSK\�
XVH� LQ� DGXOW� HPHUJHQF\� GHSDUWPHQW� RI� DQ�
DFDGHPLF�XUEDQ�KRVSLWDO�IURP������WR�������$QQ�
(PHUJ�0HG����������������

*XSWD� 5�5�� .DNDUOD� 5�.�� .LUVKHQEDXP� .�-��
7DSVRQ� 9�)�� '�GLPHUV� DQG� HIILFDF\� RI� FOLQLFDO�
ULVN�HVWLPDWLRQ�DOJRULWKPV��VHQVLWLYLW\�LQ�HYDOXD�
WLRQ� RI� DFXWH� SXOPRQDU\� HPEROLVP��$-5�$P� -�
5RHQWJHQRO�������������������

4XLUR]�5��.XFKHU�1�� =RX�.+��.LSIPXHOOHU� )��
&RVWHOOR�3��*ROGKDEHU�6=��HW�DO��&OLQLFDO�YDOLGLW\�
RI� D� QHJDWLYH� FRPSXWHG� WRPRJUDK\� VFDQ� LQ�
SDWLHQWV�ZLWK�VXVSHFWHG�SXOPRQDU\�HPEROLVP��D�
V\VWHPDWLF�UHYLHZ��-$0$�������������������

6FKRHSI�8-��6DYLQR�*��/DNH�'5��5DYHQHO� -*��
&RVWHOOR� 3�� 6RFLHW\� RI� 7KDRUDFLF� 5DGLRORJ\�
&RQVHQVXV� 6WDWHPHQW� 6\PSRVLXP�� 0XOWLVOLFH�
&7��3DUW����7KH�DJH�RI�&7�SXOPRQDU\�DQJLRJUD�
SK\��-�7KRUDF�øPDJLQJ������������������

6FKRHSI�8-��'LDJQRVLQJ�SXOPRQDU\� HPEROLVP��
WLPH� WR� UHZULWH� WKH� WH[WERRNV�� ,QW� -�&DUGLRYDVF�
øPDJLQJ�������������������

6WHLQ�3'��)RZOHU�6(��*RRGPDQ�/5��*RWWVFKDON�
$�� +DOHV� &$�� +XOO� 5'�� HW� DO�� 0XOWLGHWHFWRU�
FRPSXWHG� WRPRJUDSK\� IRU� DFXWH� SXOPRQDU\�
HPEROLVP�� 1� (QJO� -� 0HG�� ���������
���������±���

7RUEFNL�$��3HUULHU�$��.RQVWDQWLQLGHV�6��$JQHOOL�
*��*DOLH�1��3UXV]F]\N�3��%HQJHO�)��%UDG\�$-%��
)HUUHLUD�'�� -DQVVHQV�8��.OHSHWNR�:��0D\HU�(��
5HP\�-DUGLQ�0��%DVVDQG�-3��*XLGHOLQHV�RQ�WKH�
GLDJQRVLV�DQG�PDQDJHPHQW�RI�DFXWH�SXOPRQDU\�
HPEROLVP��5HY�(VS�&DUGLRO����������������

3HQDOR]D�$��0HORW�&��0RWWH�6��&RPSDULVRQ�RI�
WKH� :HOOV� VFRUH� ZLWK� WKH� VLPSOLILHG� UHYLVHG�
*HQHYD�VFRUH�IRU�DVVHVVLQJ�SUHWHVW�SUREDELOLW\�RI�
SXOPRQDU\� HPEROLVP�� 7KURPERVLV� 5HVHDUFK��
����������������

<DS� .6�� .DOII� 9�� 7XUODNRZ� $�� .HOO\� 0-�� $�
SURVSHFWLYH� UHDVVHVVPHQW� RI� WKH� XWLOLW\� RI� WKH�
:HOOV�VFRUH�LQ�LGHQWLI\LQJ�SXOPRQDU\�HPEROLVP��
0HG�-�$XVW�������������������

2VPDQ� 0�� 6XEHWL� 6�.�� $KPHG� $�� .KDQ� -��
'DZRRG�7��5LRV�%HGR\D�&DUORV�)�DQG�%DFKXZD�
*��&RPSXWHG�WRPRJUDSK\�SXOPRQDU\�DQJLRJUD�
SK\�LV�RYHUXVHG�WR�GLDJQRVH�SÕXOPRQDU\�HPER�
OLVP�LQ� WKH�HPHUJHQF\�GHSDUWPHQW�RI�DFDGHPLF�
FRPPXQLW\�KRVSLWDO��-�&RPPXQLW\�+RVS�,QWHUQ�
0HG�3HUVSHFW���������������
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&ULFKORZ�$�� &XNHU�$�� 0LOOV�$�0�� 2YHUXVH� RI�
computed tomography pulmonary angiography 
LQ� WKH� HYDOXDWLRQ� RI� SDWLHQWV� ZLWK� VXVSHFWHG�
SXOPRQDU\�HPEROLVP� LQ� WKH�HPHUJHQF\�GHSDUW�
PHQW��$FDG�(PHUJ�0HG�������������������

.DOE�%��6KDUPD�3��7LJJHV�6��5D\�*�/��.LWDOMLPD�
+��'��&RVWHOOR� -��5��&KHQ�=��0DUWLQ�'�5��05�
LPDJLQJ� RI� SXOPRQDU\� HPEROLVLP�� GLDJQRVWLF�
DFFXUDF\�RI�FRQWUDVW�±�HQKDQJHG�ORZ��IOLS�DQJOH�
�G� JUH�� DQG� QRQHQKDQFHG� IUHH�LQGXFWLRQ� IÕVS�
VHTXHQFHV��5DGLRORJ\������������������

&RVWDQWLQR�0�0��5DQGDOO�*��*RVVHOLQ�0��%UDQGW�
0��6SLQQLQJ�.��9HJDV�&�'��&7�DQJLRJUDSK\�LQ�
WKH� HYDOXDWLRQ� RI� DFXWH� SXOPRQDU\� HPEROXV��
$-5������������������

3UHYHGHOOR�/�0��5DMD�$�6��,S�,�.��6RGLFKVRQ�$��
.KRUDVDQL� 5�� 'RHV� FOLQLFDO� GHFLVLRQ� VXSSRUW�
UHGXFH� XQZDUUDQWHG� YDULDWLRQ� LQ� \LHOG� RI� &7�
SXOPRQDU\� DQJLRJUDP"�$P� -�0HG�� ������ �����
�������

'UHVFKHU�)�6��&KDQGULND�6��:HLU�,�'��:HLQWUDXE�
-��7��%HUPDQ�/��/HH�5��9DQ�%XVNLUN�3�'��:DQJ�
<��$GHZXQPL�$�� )LQH� -�0�� (IIHFWLYHQHVV� DQG�
DFFHSWLELOLW\�RI�D�FRPSXWHUL]HG�GHFLVLRQ�VXSSRUW�
V\VWHP�XVLQJ�PRGLILHG�ZHOOV�FULWHULD�IRU�HYDOXD�
WLRQ� RI� VXVSHFWHG� SXOPRQDU\� HPEROLVP�� $QQ�
(PHUJ�0HG������������������

5DMD�$�6��,S�,�.��3UHYHGHOOR�/�0��6RGLFKVRQ�$��
)DUNDV�&��=DQH�5�'��+DQVRQ�5��*ROGKDEHU�6�=��
*LOO�5�5��.KRUDVDQL�5��(IIHFW�RI� FRPSXWHUL]HG�
FOLQLFDO�GHFLVLRQ�VXSSRUW�RQ�WKH�XVH�DQG�\LHOG�RI�
&7� SXOPRQDU\� DQJLRJUDSK\� LQ� WKH� HPHUJHQF\�
GHSDUWPHQW��5DGLRORJ\�������������������

'XQQH� 5�0�� ,S� ,�.��$EEHWW� 6�� *HUVKDQLN� (�)��
5DMD�$�6��+XQVDNHU�$��.KRUDVDQL� 5�� (IIHFW� RI�
HYLGHQFH�EDVHG�FOLQLFDO�GHFLVLRQ�VXSSRUW�RQ�WKH�
XVH� DQG� \LHOG� RI� FW� SXOPRQDU\� DQJLRJUDSKLF�
LPDJLQJ� LQ� KRVSLWDOL]HG� SDWLHQWV�� 5DGLRORJ\��
������������������

%DWWDO� %�� .DUDPDQ� %�� *�P�ú� 6�� $NJ�Q� 9��
%R]ODU� 8�� 7DúDU� 0�� 3XOPRQHU� HPEROL� ú�SKHVL�
EXOXQDQ� KDVWDODUÕQ� oRN� NHVLWOL� %7� SXOPRQHU�
DQML\RJUDIL�LQFHOHPHOHULQGH�NDUúÕODúÕODQ�WURPER�
HPEROL�GÕúÕ�EXOJXODUÕQ�DQDOL]L��7�UNL\H�$FLO�7ÕS�
'HUJLVL��7XUN�-�(PHUJ�0HG�����������������

:RRG�.�(��0DMRU�SXOPRQDU\�HPEROLVP�UHYLHZ�
RI�D�SDWKRS\VLRORJLF�DSSURDFK�WR�WKH�JROGHQ�KRXU�
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ABSTRACT 
Objective: 
7KH�REMHFWLYH�RI�WKLV�VWXG\�LV�WR�H[DPLQH�HDWLQJ�GLVRUGHU��HPRWLRQDO�HDWLQJ��LQWHUQHW�DQG�VRFLDO�
PHGLD�DGGLFWLRQ�LQ�DGXOW�LQGLYLGXDOV�GXULQJ�WKH�&RYLG����SHULRG�

Material and Methods:
7ZR�KXQGUHG�HLJKW�LQGLYLGXDOV�EHWZHHQ�WKH�DJHV�RI�������ZHUH�LQFOXGHG�LQ�WKH�VWXG\��6RFLR�GH�
PRJUDSKLF� LQIRUPDWLRQ� IRUP��5H]]\�(DWLQJ�'LVRUGHU� 6FDOH�� (PRWLRQDO�(DWLQJ�6FDOH�� ,QWHUQHW�
$GGLFWLRQ�6FDOH�DQG�6RFLDO�0HGLD�$GGLFWLRQ�6FDOH�ZHUH�XVHG�LQ�WKH�VWXG\�

Results: 
,W�ZDV�GHWHUPLQHG�WKDW�DSSUR[LPDWHO\�KDOI�RI�WKH�LQGLYLGXDOV�ZHUH�DW�ULVN�IRU�HDWLQJ�GLVRUGHUV�DQG�
RQO\�����ZHUH�ZLWKLQ�WKH�QRUPDO�ERG\�PDVV�LQGH[�OLPLWV��7KH�DYHUDJH�GXUDWLRQ�RI�GDLO\�LQWHUQHW�

XVH�RI�DGXOW�LQGLYLGXDOV�ZDV���������KRXUV�DQG�WKHLU�DYHUDJH�
VRFLDO� PHGLD� XVDJH� WLPH� ZDV� �������� KRXUV�� $� SRVLWLYH�
FRUUHODWLRQ� ZDV� IRXQG� EHWZHHQ� DOO� VFDOHV� LQ� WKH� VWXG\�
�S��������

Conclusion: 
7KH� UHVXOWV� RI� WKH� VWXG\�GUDZ� DWWHQWLRQ� WR� WKH� ULVN� RI� DGXOW�
LQGLYLGXDOV� LQ� WHUPV� RI� HDWLQJ� GLVRUGHUV� DQG� LQWHUQHW� XVH�
GXULQJ�WKH�&RYLG����SHULRG�

Key Words: 
&RYLG����� (DWLQJ� 'LVRUGHUV�� (PRWLRQDO� (DWLQJ�� ,QWHUQHW�
$GGLFWLRQ��6RFLDO�0HGLD�$GGLFWLRQ

/ʈ:ʈ̪
<HQL� 7LS� .RURQDYLU�V� �6$56�&R9���� QHGHQOL� &29,'����
HQIHNVL\RQ�EXODúPD�ULVNLQLQ�D]DOWÕOPDVÕ�LoLQ�DOÕQDQ�NDUDQWLQD�
WHGELUOHUL� �ONHOHUGH� IDUNOÕ� úHNLOOHUGH� X\JXODQPÕúWÕU�� %X�
V�UHoWHNL� W�P� X\JXODPDODU� YH� WHGELUOHU� �|UQ�� ]RUXQOX�
ROPDGÕNoD� VRND÷D� oÕNÕOPDPDVÕ�� RNXOODUGD�\�]�\�]H�\DSÕODQ�
H÷LWLPOHUH� DUD� YHULOPHVL�� X]DNWDQ� H÷LWLPH� YH� HVQHN� PHVDL�
VLVWHPLQH� JHoLOPHVL�� ELUH\OHULQ� IL]LNVHO� DNWLYLWHOHULQLQ�
NÕVÕWODQPDVÕQD�YH�J�QO�N� UXWLQ�\DúDQWÕODUÕQGDQ�X]DN�NDOPD�
ODUÕQD�QHGHQ�ROPXúWXU��������)L]LNVHO�X]DNODúPD�YH�L]RODV\RQ�
ELUH\OHULQ�\DúDPODUÕQÕ�ROXPVX]�ELU�úHNLOGH�HWNLOHPLú�YH�GDKD�
VHGDQWHU� ELU� \DúDPD� JHoLOPLúWLU�� %X� V�UHoWH� D\UÕFD�� DNWLYLWH�
WHUFLKOHULPL]� JLEL� NRQXODUGD� GH÷LúLNOLNOHU� \DúDQPÕú�� J�QO�N�
\DúDPÕPÕ]GD� LQWHUQHW� NXOODQÕPÕPÕ]� �|UQ�� RQOLQH� WRSODQWÕODU��
\DNÕQODUÕPÕ]OD� RQOLQH� J|U�úPHOHU�� RQOLQH� H÷LWLP�� VRV\DO�
PHG\D� KHVDSODUÕQGDQ� �FUHWVL]� VHPLQHUOHU�� DUWPÕúWÕU�� (YGH�
JHoLULOHQ�V�UHQLQ�DUWPDVÕ��SDQGHPL�KDEHUOHULQLQ�WDNLEL��DUWDQ�
VWUHV��GX\JXVDO�GXUXP�GH÷LúLNOLNOHULQH�ED÷OÕ�RODUDN�|]HOOLNOH�
NDUERQKLGUDW�RUDQÕ�\�NVHN�JÕGDODUÕ�W�NHWPH�LVWH÷LQLQ�DUWPDVÕ�
YH�IL]LNVHO�DNWLYLWH�RUDQÕQÕQ�D]DOPDVÕ�JLEL�GXUXPODUOD�ELUH\OHU�
NDUúÕ�NDUúÕ\D�NDOPÕúODUGÕU��������

&RYLG���¶XQ� KD\DWÕPÕ]GD� \DSWÕ÷Õ� GH÷LúLNOLNOHUGHQ� ELUL� RODQ�
GX\JXVDO� GXUXP� GH÷LúLNOL÷L� \HPH� GDYUDQÕúODUÕ� �]HULQGH�
GH÷LúLNOL÷H� QHGHQ� ROPXú� HQ� |QHPOL� IDNW|UOHUGHQ� ELULGLU��
1LWHNLP�\DSÕODQ�ELU�oDOÕúPDGD��&29,'���
GD�VWUHV�VHYL\HOH��
ULQLQ��GX\JXVDO�G�]HQVL]OL÷H��G�UW�VHOOLN�YH�DúÕUÕ�\HPH�VHPS�
WRPODUÕQD� \RO� DoDELOHFH÷L� J|VWHULOPLúWLU� ����� .ÕVDFDVÕ��
&29,'����G|QHPLQH�YHULOHQ�GX\JXVDO�YH�SVLNRORMLN�WHSNLOHU��
IRQNVL\RQHO� ROPD\DQ� \HPH� GDYUDQÕúODUÕ� JHOLúWLUPH� ULVNLQL�
DUWÕUDELOLU� YH� GX\JXVDO� \HPH� JLEL� GXUXPODUÕQ� ROXúPDVÕQD�
]HPLQ�KD]ÕUOD\DELOLU��������<HPH�DOÕúNDQOÕNODUÕ�YH�\DúDP�WDU]Õ�
GH÷LúLNOLNOHUL� VD÷OÕ÷ÕPÕ]Õ� WHKGLW� HGHELOLU�� 'R÷UX� EHVOHQPH�
GXUXPXQX�NRUXPDN��|]HOOLNOH�ED÷ÕúÕNOÕN�VLVWHPLQLQ�P�FDGHOH�
HWPHVL�JHUHNHELOHFH÷L�ELU�G|QHPGH�oRN�|QHPOLGLU������

<HPH�ER]XNOXNODUÕ� �<%���ELUH\LQ�\HPH�DOÕúNDQOÕNODUÕQGD�YH�
\HPH�GDYUDQÕúÕQGD�\DúDQDQ�ER]XOPD� LOH�NDUDNWHUL]H��ELUoRN�
QHGHQVHO� IDNW|UH� GD\DQDQ� IL]LNVHO�� ELOLúVHO� YH� SVLNRORMLN�
ND\ÕSODUD�YH�|O�PH�\RO�DoDELOHQ�FLGGL�ELU�SVLNL\DWULN�KDVWDOÕN�
WÕU������<HPH�ER]XNOXNODUÕQÕQ�ELU�oHúLGL�RODQ�GX\JXVDO�\HPH��
|]HOOLNOH�GX\JXVDO�X\DUÕOPD�YH\D�VWUHVH�FHYDS�RODUDN�\HPHN�
\HPH�LOH�VRQXoODQDQ�ELU�GDYUDQÕú�GXUXPXGXU������/LWHUDW�UGH�

\HPH� ER]XNOX÷XQXQ� LQWHUQHW� ED÷ÕPOÕOÕ÷Õ� JLEL� EDúND� ED÷ÕP�
OÕOÕN� oHúLWOHUL� LOH� ELUOLNWH� �|UQ�� W�W�Q�� J|U�OHELOGL÷LQH� GDLU�
NDQÕWODU�PHYFXWWXU���������'DYUDQÕúVDO�ED÷ÕPOÕOÕNODU�DUDVÕQGD�
LQWHUQHW�ED÷ÕPOÕOÕ÷Õ� �ø%�� �|]HOOLNOH� VRV\DO�PHG\D�NXOODQÕPÕ��
HQ� oRN� J|U�OHQ� ED÷ÕPOÕOÕN� W�UOHULQGHQ� ELULGLU� ������ 0HQWDO�
VD÷OÕN� �]HULQGHNL� ROXPVX]� HWNLOHULQLQ� \DQÕ� VÕUD�� DUWDQ� HNUDQ�
V�UHVL��IL]LNVHO�DNWLYLWHQLQ�D]DOPDVÕQD��\HPH�DOÕúNDQOÕNODUÕQÕQ�
GH÷LúPHVLQH� YH� NDUGL\RPHWDEROLN� ER]XNOXNODU�� REH]LWH� YH�
GL\DEHW�JLEL�GXUXPODUÕQ�ROXúPDVÕQD�\RO�DoDELOLU����������ø%��
oHYULP� LoL�RODUDN�JHoLULOPH\HQ�]DPDQÕQ�DQODPÕQÕ�\LWLUPHVL��
LQWHUQHW� NXOODQÕPÕQÕQ� |QOHQHPHPHVL�� LQWHUQHW� NXOODQÕO�
PDGÕ÷ÕQGD� DúÕUÕ� VLQLUOLOLN� JLEL� GXUXPODUÕQ� \DúDQPDVÕ� YH�
ELUH\LQ�VRV\DO��DLOH�YH�Lú�\DúDPÕQGD�LOLúNLOHULQ�JLGHUHN�ROXP�
VX]�HWNLOHQPHVLQH�\RO�DoDELOLU������
/LWHUDW�UGH� \HPH� ER]XNOX÷X� YH� DúÕUÕ� SUREOHPOL� LQWHUQHW�
NXOODQÕPÕQD�\|QHOLN�NDQÕWODU�EXOXQPDNOD�ELUOLNWH�EX�DUDúWÕU�
PDODUÕQ�E�\�N�oR÷XQOX÷X�DG|OHVDQODU�YH��QLYHUVLWH�|÷UHQFLO�
HUL� �]HULQGH� \DSÕOPÕúWÕU� ���������<DSÕODQ� oDOÕúPDODU� oR÷XQ�
OXNOD�oRFXNODU�HUJHQOHU��Q ������QLYHUVLWH�|÷UHQFLOHUL��Q ����
YH�WRSOXOXN�|UQHNOHUL��Q ����DUDVÕQGD�\DSÕOPÕúWÕU�������$\UÕFD�
OLWHUDW�UGH� &RYLG���� G|QHPL� |QFHVL� YH� VÕUDVÕQGD� \HWLúNLQ�
ELUH\OHUGH� \HPH� ER]XNOX÷X�� GX\JXVDO� \HPH�� LQWHUQHW� YH�
VRV\DO�PHG\D�NXOODQÕPÕQÕ�DUDúWÕUDQ�ELU�oDOÕúPD\D�GD�UDVWODQ�
PDPÕúWÕU��+HP�\HWLúNLQ�ELUH\OHUGH�EX�NRQXGD�\HWHUVL]�ELOJL�
ROPDVÕ��KHPGH�&RYLG����V�UHFLQGH�EX�NDSVDPGD�ELU�oDOÕúPD�
\D�UDVWODQPDPÕú�ROPDVÕ�QHGHQL�LOH�EX�oDOÕúPD�SODQODQPÕúWÕU�

)ZI̫\ÜZUIVÜV�IUIKÜ
%X� oDOÕúPDQÕQ� DPDFÕ� \HWLúNLQ� ELUH\OHUGH� \HPH� ER]XNOX÷X��
GX\JXVDO� \HPH�� LQWHUQHW� YH� VRV\DO� PHG\D� ED÷ÕPOÕOÕ÷ÕQÕQ�
LQFHOHQPHVLGLU�� dDOÕúPDQÕQ� VRQXoODUÕQÕQ� \HWLúNLQ� ELUH\OHULQ�
\HPH� ER]XNOXNODUÕ� YH� LQWHUQHW� ED÷ÕPOÕOÕ÷Õ� NRQXVXQGD� \HQL�
ELOJLOHU� VD÷OD\DFD÷Õ� YH� EX� NRQXGD� |QOH\LFL� WHGELUOHULQ�
DOÕQPDVÕ�YH�PHYFXW�SUREOHPOHULQ�D]DOWÕOPDVÕ�NRQXVXQGD�\RO�
J|VWHULFL�RODFD÷Õ�G�ú�Q�OPHNWHGLU���

GEREÇ ve YÖNTEMLER
dDOÕúPD� LoLQ� HWLN� NXUXO� L]QL�7UDN\D�hQLYHUVLWHVL� 6RV\DO� YH�
%HúHUL�%LOLPOHU�$UDúWÕUPDODUÕ�(WLN�.XUXOX¶QGDQ�DOÕQGÕ��.DUDU�
QR����������dDOÕúPD�+HOVLQNL�'HNODUDV\RQX¶QD��$UDúWÕUPD�YH�
<D\ÕQ�(WL÷LQH�X\JXQ�úHNLOGH�\�U�W�OG���

dDOÕúPD\D�����\Dú��]HUL�RNXU�\D]DU�YH�KHUKDQJL�ELU�SVLNRORMLN�
KDVWDOÕN� WDQÕVÕ� ROPDGÕ÷ÕQÕ� EHOLUWHQ� ELUH\OHU� GDKLO� HGLOGL��
+HUKDQJL� ELU� SVLNRORMLN� KDVWDOÕN� WDQÕVÕ� ROGX÷XQX� EHOLUWHQ�
ELUH\OHU�LVH�oDOÕúPD�GÕúÕQGD�EÕUDNÕOGÕ��*RRJOH�IRUPGD�KD]ÕUOD�
QDQ�VRV\R�GHPRJUDILN�ELOJL�IRUPX��|UQ��\Dú��FLQVL\HW��H÷LWLP��
YH�|OoHNOHU�NDWÕOÕPFÕODUD�RQOLQH�RODUDN�J|QGHULOGL��dDOÕúPD\D�
NDWÕOPDNWD�J|Q�OO��RODQ�ELUH\OHU�HOHNWURQLN�RODUDN�KD]ÕUODQDQ�
IRUPX�YH�|OoHNOHUL�GROGXUGX���

ÇDOÕúPDGD�5H]]\�<HPH�%R]XNOX÷X�gOoH÷L��
'X\JXVDO�<HPH�gOoH÷L��øQWHUQHW�%D÷ÕPOÕOÕ÷Õ�gOoH÷L�YH�6RV\DO�
0HG\D�%D÷ÕPOÕOÕ÷Õ�gOoH÷L�NXOODQÕOGÕ��

5H]]\�<HPH�%R]XNOX÷X�gOoH÷L��
<HPH�ER]XNOXNODUÕQÕ� WDUDPD�DPDFÕ� LOH�JHOLúWLULOPLú�YH�7�UN�
WRSOXPX� LoLQ� JHoHUOLN� YH� J�YHQLUOL÷L� \DSÕOPÕúWÕU� ���������
gOoHN� WRSODPGD� EHú� PDGGHGHQ� ROXúPDNWDGÕU�� gOoHNWHQ�
DOÕQDELOHFHN�HQ�\�NVHN�SXDQ�EHú�ROXS��LNL�YH�GDKD�ID]OD�SXDQ�
DODQ�ELUH\OHU�LVH�ULVN�JUXEXQGD�RODUDN�GH÷HUOHQGLULOPHNWHGLU��

'X\JXVDO�<HPH�gOoH÷L��
'R÷DQ� YH� DUNDGDúODUÕ� WDUDIÕQGDQ� JHOLúWLULOHQ� �¶OL� OLNHUW� WLSWH�
ROXS� ��� PDGGHGHQ� ROXúDQ� JHoHUOL� YH� J�YHQLOLU� ELU� |OoHNWLU�
������ gOoHN� WRSODP� SXDQ� �]HULQGHQ� \RUXPODQPDNWDGÕU��
gOoH÷LQ�&URQEDFK�Lo�WXWDUOÕOÕ÷Õ������RODUDN�EXOXQPXúWXU��

øQWHUQHW�%D÷ÕPOÕOÕ÷Õ�gOoH÷L��
+DKQ�YH�-HUXVDOHP������WDUDIÕQGDQ�JHOLúWLULOHQ�|OoH÷LQ�7�UNoH�
YHUVL\RQX� ùDKLQ� YH� .RUNPD]� WDUDIÕQGDQ� \DSÕOPÕúWÕU� ������
gOoHN����PDGGH�YH�³NRQWURO�ND\EÕ´��³GDKD�ID]OD�RQOLQH�NDOPD�
LVWH÷L´� YH� ³VRV\DO� LOLúNLOHUGH� ROXPVX]OXN´� IDNW|UOHULQGHQ�
ROXúPDNWDGÕU�� gOoHNWHQ� DOÕQDELOHFHN� SXDQODUÕQ� \�NVHNOL÷L�
ELUH\OHULQ� LQWHUQHW� ED÷ÕPOÕOÕN� G�]H\OHULQLQ� \�NVHN� ROGX÷X�
DQODPÕQD� JHOPHNWHGLU�� gOoH÷LQ� &URQEDFK� DOSKD� J�YHQLUOLN�
NDWVD\ÕVÕ�������RODUDN�EXOXQPXúWXU�

6RV\DO�0HG\D�%D÷ÕPOÕOÕ÷Õ�gOoH÷L�
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ABSTRACT 
Objective: 
7KH�REMHFWLYH�RI�WKLV�VWXG\�LV�WR�H[DPLQH�HDWLQJ�GLVRUGHU��HPRWLRQDO�HDWLQJ��LQWHUQHW�DQG�VRFLDO�
PHGLD�DGGLFWLRQ�LQ�DGXOW�LQGLYLGXDOV�GXULQJ�WKH�&RYLG����SHULRG�

Material and Methods:
7ZR�KXQGUHG�HLJKW�LQGLYLGXDOV�EHWZHHQ�WKH�DJHV�RI�������ZHUH�LQFOXGHG�LQ�WKH�VWXG\��6RFLR�GH�
PRJUDSKLF� LQIRUPDWLRQ� IRUP��5H]]\�(DWLQJ�'LVRUGHU� 6FDOH�� (PRWLRQDO�(DWLQJ�6FDOH�� ,QWHUQHW�
$GGLFWLRQ�6FDOH�DQG�6RFLDO�0HGLD�$GGLFWLRQ�6FDOH�ZHUH�XVHG�LQ�WKH�VWXG\�

Results: 
,W�ZDV�GHWHUPLQHG�WKDW�DSSUR[LPDWHO\�KDOI�RI�WKH�LQGLYLGXDOV�ZHUH�DW�ULVN�IRU�HDWLQJ�GLVRUGHUV�DQG�
RQO\�����ZHUH�ZLWKLQ�WKH�QRUPDO�ERG\�PDVV�LQGH[�OLPLWV��7KH�DYHUDJH�GXUDWLRQ�RI�GDLO\�LQWHUQHW�

XVH�RI�DGXOW�LQGLYLGXDOV�ZDV���������KRXUV�DQG�WKHLU�DYHUDJH�
VRFLDO� PHGLD� XVDJH� WLPH� ZDV� �������� KRXUV�� $� SRVLWLYH�
FRUUHODWLRQ� ZDV� IRXQG� EHWZHHQ� DOO� VFDOHV� LQ� WKH� VWXG\�
�S��������

Conclusion: 
7KH� UHVXOWV� RI� WKH� VWXG\�GUDZ� DWWHQWLRQ� WR� WKH� ULVN� RI� DGXOW�
LQGLYLGXDOV� LQ� WHUPV� RI� HDWLQJ� GLVRUGHUV� DQG� LQWHUQHW� XVH�
GXULQJ�WKH�&RYLG����SHULRG�
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QHGHQVHO� IDNW|UH� GD\DQDQ� IL]LNVHO�� ELOLúVHO� YH� SVLNRORMLN�
ND\ÕSODUD�YH�|O�PH�\RO�DoDELOHQ�FLGGL�ELU�SVLNL\DWULN�KDVWDOÕN�
WÕU������<HPH�ER]XNOXNODUÕQÕQ�ELU�oHúLGL�RODQ�GX\JXVDO�\HPH��
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OÕOÕN� oHúLWOHUL� LOH� ELUOLNWH� �|UQ�� W�W�Q�� J|U�OHELOGL÷LQH� GDLU�
NDQÕWODU�PHYFXWWXU���������'DYUDQÕúVDO�ED÷ÕPOÕOÕNODU�DUDVÕQGD�
LQWHUQHW�ED÷ÕPOÕOÕ÷Õ� �ø%�� �|]HOOLNOH� VRV\DO�PHG\D�NXOODQÕPÕ��
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GL\DEHW�JLEL�GXUXPODUÕQ�ROXúPDVÕQD�\RO�DoDELOLU����������ø%��
oHYULP� LoL�RODUDN�JHoLULOPH\HQ�]DPDQÕQ�DQODPÕQÕ�\LWLUPHVL��
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UHNODPFÕOÕ÷ÕQD�PDUX]�NDOPD�\ROX�LOH�G�]HQVL]�\HPH�ULVNL�LOH�
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QHGHQOH�G�]HQVL]�\HPH�ULVNLQL�DUWÕUDELOGL÷L�G�ú�Q�OPHNWHGLU��
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ABSTRACT 
Objective: 
7KH�REMHFWLYH�RI�WKLV�VWXG\�LV�WR�H[DPLQH�HDWLQJ�GLVRUGHU��HPRWLRQDO�HDWLQJ��LQWHUQHW�DQG�VRFLDO�
PHGLD�DGGLFWLRQ�LQ�DGXOW�LQGLYLGXDOV�GXULQJ�WKH�&RYLG����SHULRG�

Material and Methods:
7ZR�KXQGUHG�HLJKW�LQGLYLGXDOV�EHWZHHQ�WKH�DJHV�RI�������ZHUH�LQFOXGHG�LQ�WKH�VWXG\��6RFLR�GH�
PRJUDSKLF� LQIRUPDWLRQ� IRUP��5H]]\�(DWLQJ�'LVRUGHU� 6FDOH�� (PRWLRQDO�(DWLQJ�6FDOH�� ,QWHUQHW�
$GGLFWLRQ�6FDOH�DQG�6RFLDO�0HGLD�$GGLFWLRQ�6FDOH�ZHUH�XVHG�LQ�WKH�VWXG\�

Results: 
,W�ZDV�GHWHUPLQHG�WKDW�DSSUR[LPDWHO\�KDOI�RI�WKH�LQGLYLGXDOV�ZHUH�DW�ULVN�IRU�HDWLQJ�GLVRUGHUV�DQG�
RQO\�����ZHUH�ZLWKLQ�WKH�QRUPDO�ERG\�PDVV�LQGH[�OLPLWV��7KH�DYHUDJH�GXUDWLRQ�RI�GDLO\�LQWHUQHW�

XVH�RI�DGXOW�LQGLYLGXDOV�ZDV���������KRXUV�DQG�WKHLU�DYHUDJH�
VRFLDO� PHGLD� XVDJH� WLPH� ZDV� �������� KRXUV�� $� SRVLWLYH�
FRUUHODWLRQ� ZDV� IRXQG� EHWZHHQ� DOO� VFDOHV� LQ� WKH� VWXG\�
�S��������

Conclusion: 
7KH� UHVXOWV� RI� WKH� VWXG\�GUDZ� DWWHQWLRQ� WR� WKH� ULVN� RI� DGXOW�
LQGLYLGXDOV� LQ� WHUPV� RI� HDWLQJ� GLVRUGHUV� DQG� LQWHUQHW� XVH�
GXULQJ�WKH�&RYLG����SHULRG�
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V�UHoWHNL� W�P� X\JXODPDODU� YH� WHGELUOHU� �|UQ�� ]RUXQOX�
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OÕOÕN� oHúLWOHUL� LOH� ELUOLNWH� �|UQ�� W�W�Q�� J|U�OHELOGL÷LQH� GDLU�
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HGLOHQ�EXOJXODU��ELUH\OHULQ�\DNODúÕN�\DUÕVÕQÕQ�\HPH�ER]XNOX÷X�
DoÕVÕQGDQ�ULVN�DOWÕQGD�ROGX÷XQX�YH�]RUXQOX�GXUXPODU�GÕúÕQGD�
�Lú� YH� RNXO�� ELUH\OHULQ� J�QO�N� LQWHUQHW� NXOODQÕP� V�UHOHULQLQ�
ROGXNoD�\�NVHN�ROGX÷XQX�J|VWHUPHNWHGLU��$\UÕFD� oDOÕúPDGD�
\HPH�ER]XNOX÷X��GX\JXVDO�\HPH�� LQWHUQHW�YH� VRV\DO�PHG\D�
ED÷ÕPOÕOÕ÷ÕQÕQ� ELUELUL� LOH� LOLúNLOL� NDYUDPODU� ROGX÷X� EHOLUOHQ�
PLúWLU�� 6RQXoODU�� &RYLG���� G|QHPLQGH� \HWLúNLQ� ELUH\OHULQ�
\HPH� ER]XNOXNODUÕ� YH� LQWHUQHW� NXOODQÕPÕ� DoÕVÕQGDQ� ULVN�
DOWÕQGD�ROGX÷XQD�GLNNDW�oHNPHNWHGLU�

&29,'����SDQGHPLVLQGHQ�ND\QDNODQDQ�SVLNRVRV\DO�GH÷LúLN�
OLNOHU� �|UQ��VWUHV��YH�HYGH�NDOPD�X\JXODPDODUÕ��<%�LOH� LOJLOL�
WHWLNOH\LFL� IDNW|UOHUL� úLGGHWOHQGLUHELOLU� ������&RYLG����G|QH�
PLQGH�\HWLúNLQ�ELUH\OHULQ�EHVOHQPH��VD÷OÕN�GDYUDQÕúÕ�GH÷LúLN�
OLNOHUL�YH�\HPH�GDYUDQÕúODUÕQÕ� LQFHOH\HQ�ELU�DUDúWÕUPDGD��EX�
V�UHFLQLQ�\HWLúNLQ�ELUH\OHULQ�VD÷OÕN�GDYUDQÕúODUÕQÕ�YH�EHVOHQ�
PHOHULQL�ROXPVX]�HWNLOHGL÷L�EHOLUOHQPLúWLU�������%X�oDOÕúPDGD�
GD�EHQ]HU�úHNLOGH��ELUH\OHULQ�\DNODúÕN�\DUÕVÕQÕQ�\HPH�ER]XN�
OX÷X�DoÕVÕQGDQ�ULVN�DOWÕQGD�ROGX÷X���������YH�D\UÕFD�ELUH\OHU�
LQ�VDGHFH����¶Q�Q�QRUPDO�%.ø�VÕQÕUODUÕQGD�ROGX÷X�EHOLUOHQ�
PLúWLU�� <HPH� ER]XNOX÷X�� \HPH� GDYUDQÕúÕQÕQ� FLGGL� RODUDN�
ER]XOGX÷X�ELU�WDQÕ�JUXEXGXU�YH�NDGÕQODUGD�GDKD�VÕN�J|U�OPH�
NWHGLU� ������ dDOÕúPD\D� NDWÕODQ� ELUH\OHULQ� oR÷XQXQ� NDGÕQ�
ROGX÷X�J|]�|Q�QH�DOÕQGÕ÷ÕQGD��EX�GXUXP�EHONL�GH�\HPH�ER]X�
NOX÷X�ULVN�RUDQÕQÕQ�\�NVHN�ROPDVÕQD�NDWNÕ�VD÷ODPÕú�RODELOLU�

/LVH� |÷UHQFLOHULQGH� \DSÕODQ� ELU� oDOÕúPDGD�� NÕ]� |÷UHQFLOHULQ�
�����¶VLQLQ��HUNHN�|÷UHQFLOHULQ�LVH������¶VLQLQ�J�QGH�RUWDOD�
PD�����VDDW�LQWHUQHW�NXOODQGÕNODUÕ�EHOLUOHQPLúWLU�������hQLYHU�
VLWH�|÷UHQFLOHULQGH�\DSÕODQ�EDúND�ELU�oDOÕúPDGD�LVH��|÷UHQFLOH�
ULQ� J�QGH� RUWDODPD� ���������� VDDW� LQWHUQHWWH� YDNLW� JHoLU��
GLNOHUL� EHOLUOHQPLúWLU� ������ 0HYFXW� oDOÕúPDGD� LVH� \HWLúNLQ�
ELUH\OHULQ�J�QO�N�LQWHUQHW�NXOODQÕP�V�UH�RUWDODPDODUÕ���������
VDDW�YH�VRV\DO�PHG\D�NXOODQÕP�V�UH�RUWDODPDODUÕ�LVH���������
VDDW� RODUDN� EHOLUOHQPLúWLU�� %HOLUWLOHQ� KHU� LNL� oDOÕúPDQÕQ�
LQWHUQHW� NXOODQÕPÕQÕQ� HQ� \�NVHN� RUDQGD� J|U�OG�÷�� G|QHP�
RODQ� OLVH� YH� �QLYHUVLWH� |÷UHQFLOHULQGH� \DSÕOPDVÕQD� UD÷PHQ��
PHYFXW�oDOÕúPDGD�\HWLúNLQ�ELUH\OHUGHQ�HOGH�HGLOHQ�VRQXoODUGD�
GDKD�\�NVHN�RUWDODPDODU�HOGH�HGLOPLúWLU����������hONHPL]GH�
LQWHUQHW�NXOODQÕP�RUDQODUÕ�������\Dú�DUDOÕ÷ÕQGD��������������
\Dú�DUDOÕ÷ÕQGD��������������\Dú�DUDOÕ÷ÕQGD��������������\Dú�
DUDOÕ÷ÕQGD�LVH������¶GÕU��%X�RUDQODU������\ÕOÕQGD�������\Dú�

JUXEX� LoLQ�������� ������ \Dú� DUDOÕ÷Õ� LoLQ�������� ������ \Dú�
DUDOÕ÷Õ�LoLQ�������YH�������\Dú�DUDOÕ÷Õ�LoLQ������¶D�oÕNPÕúWÕU�
������&29,'����G|QHPLQGH�ø%
QÕQ�\D\JÕQOÕ÷ÕQÕ�LQFHOH\HQ�ELU�
\XUWGÕúÕ� oDOÕúPDVÕQGD� LVH�� �ONHPL]GHNLQH� EHQ]HU� úHNLOGH� ø%�
RUDQÕQÕQ� GDKD� |QFHNL� \ÕOODUD� J|UH� GDKD� \�NVHN� ROGX÷XQD�
GLNNDW�oHNLOPLú�YH�EX�GXUXPXQ�&29,'����LOH�LOLúNLOL�GLMLWDO�
HWNLQOLNOHU�YH�VDQDO�VRV\DOOHúPHQLQ�SRS�OHUOL÷L�LOH�LOJLOL�RODEL�
OHFH÷L�G�ú�Q�OP�úW�U�������0HYFXW�oDOÕúPDQÕQ�VRQXoODUÕ��YH�
OLWHUDW�U�EXOJXODUÕ�J|]�|Q�QH�DOÕQGÕ÷ÕQGD��\HWLúNLQ�ELUH\OHUGH�
EX�NRQXQXQ�GDKD�ID]OD�DUDúWÕUÕOPDVÕ�|QHP�ND]DQPDNWDGÕU��
dDOÕúPDGD� \HWLúNLQ� ELUH\OHUGH� \HPH� ER]XNOX÷X�� GX\JXVDO�
\HPH�� LQWHUQHW� YH� VRV\DO� PHG\D� ED÷ÕPOÕOÕ÷ÕQÕQ� ELUELUL� LOH�
LOLúNLOL�ROGX÷X�EXOXQGX��&29,'����VDOJÕQÕ��PHG\D�HWNLOHULQH�
J|UH� <%� GDYUDQÕúODUÕ� DoÕVÕQGDQ� DUWPÕú� ULVNOH� �o� úHNLOGH�
LOLúNLOHQGLULOHELOLU�� �,�� 6RV\DO� PHG\DGD� ]DUDUOÕ� \HPH� YH�
J|U�Q�POH�LOJLOL�PHG\D\D�PDUX]�NDOPD���,,��0HG\D�W�NHWLPL�
QLQ�HWNLOHUL��YH��,,,��(YGHQ�oDOÕúÕUNHQ�YLGHR�NRQIHUDQV�X\JX�
ODPDODUÕQÕQ�NXOODQÕPÕQÕQ�DUWPDVÕ�������hQLYHUVLWH�|÷UHQFLOH�
ULQGH� \HPH� SUREOHPOHUL� YH� LQWHUQHW� ED÷ÕPOÕOÕ÷ÕQÕ� LQFHOH\HQ�
ELU�oDOÕúPDGD��SUREOHPOL� LQWHUQHW�NXOODQÕPÕ�LOH�\HPH�WXWXP�
ODUÕ� DUDVÕQGD� SR]LWLI� \|QGH� ELU� LOLúNL� ROGX÷X� YH� SUREOHPOL�
LQWHUQHW�NXOODQÕPÕQÕQ�\HPH�WXWXPXQX�\RUGDGÕ÷Õ�J|VWHULOPLúWLU�
�����/LWHUDW�UGHNL�EDúND�oDOÕúPDODU�GD�DúÕUÕ�LQWHUQHW�NXOODQÕPÕ�
VHUJLOH\HQ�ELUH\OHULQ�\HPHN�\HPH�YH\D�GDYUDQÕúVDO�VRUXQODUD�
YH� IL]LNVHO� DNWLYLWHOHUGH� D]DOPD\D� QHGHQ� RODELOHFH÷LQH� GDLU�
EXOJXODU�PHYFXWWXU���������6RV\DO�PHG\D�NXOODQÕPÕ�GD�GDKLO�
ROPDN� �]HUH� PHG\DQÕQ� NXOODQÕPÕ� |]HOOLNOH� LQFH� LGHDO�
J|U�Q�P� YH� GL\HW� N�OW�U�� LOH� LOJLOL� LoHUL÷LQ� \DQÕ� VÕUD� JÕGD�
UHNODPFÕOÕ÷ÕQD�PDUX]�NDOPD�\ROX�LOH�G�]HQVL]�\HPH�ULVNL�LOH�
LOLúNLOLGLU� ��������� 6RV\DO� L]RODV\RQXQ� JHUHNOLOLNOHULQLQ�
LOHWLúLP�DUDFÕ�RODUDN�VRV\DO�PHG\D�NXOODQÕPÕQÕ�DUWÕUGÕ÷Õ�YH�EX�
QHGHQOH�G�]HQVL]�\HPH�ULVNLQL�DUWÕUDELOGL÷L�G�ú�Q�OPHNWHGLU��
0HG\D\D� GDKD� oRN� PDUX]� NDOPD\D� LOLúNLQ� RODUDN�� |QFHNL�
DUDúWÕUPDODU��VWUHVOL�YH�WUDYPDWLN�G�Q\D�ROD\ODUÕQÕQ�PHG\DGD�
\HU�DOPDVÕQD�PDUX]�NDOPDQÕQ�DUWDQ�G�]HQVL]�\HPH�LOH�LOLúNLOL�
ROGX÷XQX� J|VWHUPLúWLU�� ����� \ÕOÕQGD� -DSRQ\D¶GD� \DúDQDQ�
GHSUHPLQ� PHG\DGD� \HU� DOPDVÕQÕQ� HWNLOHULQH� GDLU� ELOJLOHU�
VXQDQ� ELU� oDOÕúPDGD� EX� GXUXP� GL\HW� GH÷LúLNOLNOHUL� LOH�
LOLúNLOHQGLULOPLúWLU������

&RYLG���� G|QHPLQGH� JHQHO� SRS�ODV\RQGD� SRVW� WUDYPDWLN�
VWUHV� ER]XNOX÷X�� DQNVL\HWH� YH� GHSUHV\RQ� JLEL� SVLNL\DWULN�
GXUXPODU�DoÕVÕQGDQ�ULVN�DUWPDNWDGÕU���������<HPH�ER]XNOX÷X��
GX\JXVDO� \HPH�� LQWHUQHW� YH� VRV\DO� PHG\D� ED÷ÕPOÕOÕ÷Õ�
SUREOHPOHULQLQ� GX\JXVDO� IDNW|UOHU�� VWUHV� JLEL� GXUXPODUGDQ�
HWNLOHQGL÷L� J|]� |Q�QH� DOÕQGÕ÷ÕQGD�� &RYLG���� G|QHPL� EX�

SUREOHPOHUL�DUWWÕUDELOHQ�ELU�IDNW|U�RODELOLU��dDOÕúPD\D�NDWÕODQ�
ELUH\OHULQ��oWH�ELULQGHQ�ID]ODVÕ�NURQLN�KDVWDOÕN�ULVNLQLQ�DUWWÕ÷Õ�
������\Dú�DUDOÕ÷ÕQGDGÕU��%X�ULVNOL�G|QHPH�&RYLG����G|QHPL�
QLQ�JHWLUGL÷L�VHGDQWHU�\DúDP�GDYUDQÕúODUÕQD�\HPH�ER]XNOXN�
ODUÕ� YH� LQWHUQHW� ED÷ÕPOÕOÕ÷Õ� JLEL� SUREOHPOHULQ� HNOHQPHVL�
|]HOOLNOH�EX�\Dú�G|QHPLQGHNL�ELUH\OHULQ�JHQHO�VD÷OÕN�GXUXPX�
DoÕVÕQGDQ�E�\�N�ELU�ULVN�ROXúWXUPDNWDGÕU�

;76=i�^M�l6-:ʈ4-:
%X� oDOÕúPD� \HWLúNLQ� ELUH\OHUGH� \HPH� ER]XNOX÷X� ULVNL��
GX\JXVDO�\HPH��LQWHUQHW�YH�VRV\DO�PHG\D�ED÷ÕPOÕOÕ÷ÕQD�GDLU�
YHULOHU�VXQPDNWDGÕU��%XQXQOD�ELUOLNWH��EX�oDOÕúPDQÕQ�NHVLWVHO�
WDVDUÕPÕ�QHGHQL�LOH��EX�NDYUDPODU�DUDVÕQGDNL�LOLúNLOHUL�GR÷UX�
ODPDN� LoLQ� E�\�N� |OoHNOL� ER\ODPVDO� oDOÕúPDODUD� LKWL\Do�
YDUGÕU�� %X� NDSVDPGD� EX� NRQXODUÕQ� DG|OHVDQ� YH� �QLYHUVLWH�
G|QHPLQGH�DUDúWÕUÕOGÕ÷Õ�JLEL��\HWLúNLQOLN�G|QHPLQGH�GH�GDKD�
ID]OD�DUDúWÕUÕOPDVÕ�|QHPOLGLU��g]HOOLNOH�GX\JXVDO�GH÷LúLPOHULQ�
YH� VWUHVLQ�HWNLOHGL÷L� IDNW|UOHULQ�GH÷HUOHQGLULOPHVL�<%�YH� ø%�
ULVNLQLQ� GDKD� L\L� ELU� úHNLOGH� DQODúÕOPDVÕ� YH� EX� NRQXGD�
KHGHIOHULQ� EHOLUOHQPHVL� DoÕVÕQGDQ� oRN� |QHPOLGLU�� &RYLG����
G|QHPLQLQ� ROXPVX]� HWNLOHULQL� D]DOWPDN� YH�<%� YH� ø%� JLEL�
GXUXPODUÕQ�|QOHQPHVL�DPDFÕ�LOH�\DúDP�WDU]Õ�\HQLGHQ��G�]HQ�
OHPH� SURJUDPODUÕQÕQ� SODQODQPDVÕ�� LQWHUQHW� YH� VRV\DO� PHG��
\DQÕQ�GDKD�oRN�VD÷OÕN�DPDFÕ� LOH�NXOODQÕOPDVÕQÕQ�VD÷ODQPDVÕ�
�|UQ��SHGRPHWUH�X\JXODPDODUÕ��IL]LNVHO�DNWLYLWHQLQ�WHúYLNL��YH�
KHU�GXUXPGD�DQODPOÕ�YH�DPDoOÕ�DNWLYLWHOHUOH�GDKD�DNWLI�ROPDN�
NRQXVXQGD�IDUNÕQGDOÕ÷ÕQ�DUWWÕUÕOPDVÕQÕQ�EX�G|QHPLQ�ROXPVX]�
HWNLOHULQL� |QOHPHN� YH� D]DOWPDN� DoÕVÕQGDQ� |QHPOL� ROGX÷X�
G�ú�Q�OPHNWHGLU��

(WLN�.RPLWH�2QD\Õ��
%X�DUDúWÕUPD�LOJLOL�W�P�XOXVDO�G�]HQOHPHOHUH��NXUXPVDO�SROLWL�
NDODUD� YH� +HOVLQNL� %LOGLUJHVLQLQ� LONHOHULQH� X\JXQGXU� YH�
7UDN\D�hQLYHUVLWHVL�6RV\DO�YH�%HúHUL�%LOLPOHU�$UDúWÕUPDODUÕ�
(WLN� .XUXOX� WDUDIÕQGDQ� RQD\ODQPÕúWÕU� �.DUDU� QR�� ��������
dDOÕúPD� RQOLQH� RODUDN� \�U�W�OP�ú� ROXS�� ELUH\OHUH� oDOÕúPD�
NDSVDPÕQGD� J|QGHULOHQ� DQNHWOHULQ� EDúÕQGD� ELOJLOHQGLULFL� ELU�
PHWLQ� EXOXQPDNWDGÕU�� %X� PHWQL� RNX\XS�� PHWQLQ� DOWÕQGD�
³oDOÕúPD\Õ� NDWÕOPD\Õ� RQD\OÕ\RUXP´� LEDUHVLQL� LúDUHWOH\HQ�
NDWÕOÕPFÕODU�oDOÕúPD\D�GDKLO�HGLOPLúWLU��

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

)LQDQVDO�'HVWHN��
dDOÕúPD�LoLQ�KHUKDQJL�ELU�ILQDQVDO�GHVWHN�DOÕQPDPÕúWÕU�
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ABSTRACT 
Objective: 
7KH�REMHFWLYH�RI�WKLV�VWXG\�LV�WR�H[DPLQH�HDWLQJ�GLVRUGHU��HPRWLRQDO�HDWLQJ��LQWHUQHW�DQG�VRFLDO�
PHGLD�DGGLFWLRQ�LQ�DGXOW�LQGLYLGXDOV�GXULQJ�WKH�&RYLG����SHULRG�

Material and Methods:
7ZR�KXQGUHG�HLJKW�LQGLYLGXDOV�EHWZHHQ�WKH�DJHV�RI�������ZHUH�LQFOXGHG�LQ�WKH�VWXG\��6RFLR�GH�
PRJUDSKLF� LQIRUPDWLRQ� IRUP��5H]]\�(DWLQJ�'LVRUGHU� 6FDOH�� (PRWLRQDO�(DWLQJ�6FDOH�� ,QWHUQHW�
$GGLFWLRQ�6FDOH�DQG�6RFLDO�0HGLD�$GGLFWLRQ�6FDOH�ZHUH�XVHG�LQ�WKH�VWXG\�

Results: 
,W�ZDV�GHWHUPLQHG�WKDW�DSSUR[LPDWHO\�KDOI�RI�WKH�LQGLYLGXDOV�ZHUH�DW�ULVN�IRU�HDWLQJ�GLVRUGHUV�DQG�
RQO\�����ZHUH�ZLWKLQ�WKH�QRUPDO�ERG\�PDVV�LQGH[�OLPLWV��7KH�DYHUDJH�GXUDWLRQ�RI�GDLO\�LQWHUQHW�

XVH�RI�DGXOW�LQGLYLGXDOV�ZDV���������KRXUV�DQG�WKHLU�DYHUDJH�
VRFLDO� PHGLD� XVDJH� WLPH� ZDV� �������� KRXUV�� $� SRVLWLYH�
FRUUHODWLRQ� ZDV� IRXQG� EHWZHHQ� DOO� VFDOHV� LQ� WKH� VWXG\�
�S��������

Conclusion: 
7KH� UHVXOWV� RI� WKH� VWXG\�GUDZ� DWWHQWLRQ� WR� WKH� ULVN� RI� DGXOW�
LQGLYLGXDOV� LQ� WHUPV� RI� HDWLQJ� GLVRUGHUV� DQG� LQWHUQHW� XVH�
GXULQJ�WKH�&RYLG����SHULRG�

Key Words: 
&RYLG����� (DWLQJ� 'LVRUGHUV�� (PRWLRQDO� (DWLQJ�� ,QWHUQHW�
$GGLFWLRQ��6RFLDO�0HGLD�$GGLFWLRQ

/ʈ:ʈ̪
<HQL� 7LS� .RURQDYLU�V� �6$56�&R9���� QHGHQOL� &29,'����
HQIHNVL\RQ�EXODúPD�ULVNLQLQ�D]DOWÕOPDVÕ�LoLQ�DOÕQDQ�NDUDQWLQD�
WHGELUOHUL� �ONHOHUGH� IDUNOÕ� úHNLOOHUGH� X\JXODQPÕúWÕU�� %X�
V�UHoWHNL� W�P� X\JXODPDODU� YH� WHGELUOHU� �|UQ�� ]RUXQOX�
ROPDGÕNoD� VRND÷D� oÕNÕOPDPDVÕ�� RNXOODUGD�\�]�\�]H�\DSÕODQ�
H÷LWLPOHUH� DUD� YHULOPHVL�� X]DNWDQ� H÷LWLPH� YH� HVQHN� PHVDL�
VLVWHPLQH� JHoLOPHVL�� ELUH\OHULQ� IL]LNVHO� DNWLYLWHOHULQLQ�
NÕVÕWODQPDVÕQD�YH�J�QO�N� UXWLQ�\DúDQWÕODUÕQGDQ�X]DN�NDOPD�
ODUÕQD�QHGHQ�ROPXúWXU��������)L]LNVHO�X]DNODúPD�YH�L]RODV\RQ�
ELUH\OHULQ�\DúDPODUÕQÕ�ROXPVX]�ELU�úHNLOGH�HWNLOHPLú�YH�GDKD�
VHGDQWHU� ELU� \DúDPD� JHoLOPLúWLU�� %X� V�UHoWH� D\UÕFD�� DNWLYLWH�
WHUFLKOHULPL]� JLEL� NRQXODUGD� GH÷LúLNOLNOHU� \DúDQPÕú�� J�QO�N�
\DúDPÕPÕ]GD� LQWHUQHW� NXOODQÕPÕPÕ]� �|UQ�� RQOLQH� WRSODQWÕODU��
\DNÕQODUÕPÕ]OD� RQOLQH� J|U�úPHOHU�� RQOLQH� H÷LWLP�� VRV\DO�
PHG\D� KHVDSODUÕQGDQ� �FUHWVL]� VHPLQHUOHU�� DUWPÕúWÕU�� (YGH�
JHoLULOHQ�V�UHQLQ�DUWPDVÕ��SDQGHPL�KDEHUOHULQLQ�WDNLEL��DUWDQ�
VWUHV��GX\JXVDO�GXUXP�GH÷LúLNOLNOHULQH�ED÷OÕ�RODUDN�|]HOOLNOH�
NDUERQKLGUDW�RUDQÕ�\�NVHN�JÕGDODUÕ�W�NHWPH�LVWH÷LQLQ�DUWPDVÕ�
YH�IL]LNVHO�DNWLYLWH�RUDQÕQÕQ�D]DOPDVÕ�JLEL�GXUXPODUOD�ELUH\OHU�
NDUúÕ�NDUúÕ\D�NDOPÕúODUGÕU��������

&RYLG���¶XQ� KD\DWÕPÕ]GD� \DSWÕ÷Õ� GH÷LúLNOLNOHUGHQ� ELUL� RODQ�
GX\JXVDO� GXUXP� GH÷LúLNOL÷L� \HPH� GDYUDQÕúODUÕ� �]HULQGH�
GH÷LúLNOL÷H� QHGHQ� ROPXú� HQ� |QHPOL� IDNW|UOHUGHQ� ELULGLU��
1LWHNLP�\DSÕODQ�ELU�oDOÕúPDGD��&29,'���
GD�VWUHV�VHYL\HOH��
ULQLQ��GX\JXVDO�G�]HQVL]OL÷H��G�UW�VHOOLN�YH�DúÕUÕ�\HPH�VHPS�
WRPODUÕQD� \RO� DoDELOHFH÷L� J|VWHULOPLúWLU� ����� .ÕVDFDVÕ��
&29,'����G|QHPLQH�YHULOHQ�GX\JXVDO�YH�SVLNRORMLN�WHSNLOHU��
IRQNVL\RQHO� ROPD\DQ� \HPH� GDYUDQÕúODUÕ� JHOLúWLUPH� ULVNLQL�
DUWÕUDELOLU� YH� GX\JXVDO� \HPH� JLEL� GXUXPODUÕQ� ROXúPDVÕQD�
]HPLQ�KD]ÕUOD\DELOLU��������<HPH�DOÕúNDQOÕNODUÕ�YH�\DúDP�WDU]Õ�
GH÷LúLNOLNOHUL� VD÷OÕ÷ÕPÕ]Õ� WHKGLW� HGHELOLU�� 'R÷UX� EHVOHQPH�
GXUXPXQX�NRUXPDN��|]HOOLNOH�ED÷ÕúÕNOÕN�VLVWHPLQLQ�P�FDGHOH�
HWPHVL�JHUHNHELOHFH÷L�ELU�G|QHPGH�oRN�|QHPOLGLU������

<HPH�ER]XNOXNODUÕ� �<%���ELUH\LQ�\HPH�DOÕúNDQOÕNODUÕQGD�YH�
\HPH�GDYUDQÕúÕQGD�\DúDQDQ�ER]XOPD� LOH�NDUDNWHUL]H��ELUoRN�
QHGHQVHO� IDNW|UH� GD\DQDQ� IL]LNVHO�� ELOLúVHO� YH� SVLNRORMLN�
ND\ÕSODUD�YH�|O�PH�\RO�DoDELOHQ�FLGGL�ELU�SVLNL\DWULN�KDVWDOÕN�
WÕU������<HPH�ER]XNOXNODUÕQÕQ�ELU�oHúLGL�RODQ�GX\JXVDO�\HPH��
|]HOOLNOH�GX\JXVDO�X\DUÕOPD�YH\D�VWUHVH�FHYDS�RODUDN�\HPHN�
\HPH�LOH�VRQXoODQDQ�ELU�GDYUDQÕú�GXUXPXGXU������/LWHUDW�UGH�

\HPH� ER]XNOX÷XQXQ� LQWHUQHW� ED÷ÕPOÕOÕ÷Õ� JLEL� EDúND� ED÷ÕP�
OÕOÕN� oHúLWOHUL� LOH� ELUOLNWH� �|UQ�� W�W�Q�� J|U�OHELOGL÷LQH� GDLU�
NDQÕWODU�PHYFXWWXU���������'DYUDQÕúVDO�ED÷ÕPOÕOÕNODU�DUDVÕQGD�
LQWHUQHW�ED÷ÕPOÕOÕ÷Õ� �ø%�� �|]HOOLNOH� VRV\DO�PHG\D�NXOODQÕPÕ��
HQ� oRN� J|U�OHQ� ED÷ÕPOÕOÕN� W�UOHULQGHQ� ELULGLU� ������ 0HQWDO�
VD÷OÕN� �]HULQGHNL� ROXPVX]� HWNLOHULQLQ� \DQÕ� VÕUD�� DUWDQ� HNUDQ�
V�UHVL��IL]LNVHO�DNWLYLWHQLQ�D]DOPDVÕQD��\HPH�DOÕúNDQOÕNODUÕQÕQ�
GH÷LúPHVLQH� YH� NDUGL\RPHWDEROLN� ER]XNOXNODU�� REH]LWH� YH�
GL\DEHW�JLEL�GXUXPODUÕQ�ROXúPDVÕQD�\RO�DoDELOLU����������ø%��
oHYULP� LoL�RODUDN�JHoLULOPH\HQ�]DPDQÕQ�DQODPÕQÕ�\LWLUPHVL��
LQWHUQHW� NXOODQÕPÕQÕQ� |QOHQHPHPHVL�� LQWHUQHW� NXOODQÕO�
PDGÕ÷ÕQGD� DúÕUÕ� VLQLUOLOLN� JLEL� GXUXPODUÕQ� \DúDQPDVÕ� YH�
ELUH\LQ�VRV\DO��DLOH�YH�Lú�\DúDPÕQGD�LOLúNLOHULQ�JLGHUHN�ROXP�
VX]�HWNLOHQPHVLQH�\RO�DoDELOLU������
/LWHUDW�UGH� \HPH� ER]XNOX÷X� YH� DúÕUÕ� SUREOHPOL� LQWHUQHW�
NXOODQÕPÕQD�\|QHOLN�NDQÕWODU�EXOXQPDNOD�ELUOLNWH�EX�DUDúWÕU�
PDODUÕQ�E�\�N�oR÷XQOX÷X�DG|OHVDQODU�YH��QLYHUVLWH�|÷UHQFLO�
HUL� �]HULQGH� \DSÕOPÕúWÕU� ���������<DSÕODQ� oDOÕúPDODU� oR÷XQ�
OXNOD�oRFXNODU�HUJHQOHU��Q ������QLYHUVLWH�|÷UHQFLOHUL��Q ����
YH�WRSOXOXN�|UQHNOHUL��Q ����DUDVÕQGD�\DSÕOPÕúWÕU�������$\UÕFD�
OLWHUDW�UGH� &RYLG���� G|QHPL� |QFHVL� YH� VÕUDVÕQGD� \HWLúNLQ�
ELUH\OHUGH� \HPH� ER]XNOX÷X�� GX\JXVDO� \HPH�� LQWHUQHW� YH�
VRV\DO�PHG\D�NXOODQÕPÕQÕ�DUDúWÕUDQ�ELU�oDOÕúPD\D�GD�UDVWODQ�
PDPÕúWÕU��+HP�\HWLúNLQ�ELUH\OHUGH�EX�NRQXGD�\HWHUVL]�ELOJL�
ROPDVÕ��KHPGH�&RYLG����V�UHFLQGH�EX�NDSVDPGD�ELU�oDOÕúPD�
\D�UDVWODQPDPÕú�ROPDVÕ�QHGHQL�LOH�EX�oDOÕúPD�SODQODQPÕúWÕU�

)ZI̫\ÜZUIVÜV�IUIKÜ
%X� oDOÕúPDQÕQ� DPDFÕ� \HWLúNLQ� ELUH\OHUGH� \HPH� ER]XNOX÷X��
GX\JXVDO� \HPH�� LQWHUQHW� YH� VRV\DO� PHG\D� ED÷ÕPOÕOÕ÷ÕQÕQ�
LQFHOHQPHVLGLU�� dDOÕúPDQÕQ� VRQXoODUÕQÕQ� \HWLúNLQ� ELUH\OHULQ�
\HPH� ER]XNOXNODUÕ� YH� LQWHUQHW� ED÷ÕPOÕOÕ÷Õ� NRQXVXQGD� \HQL�
ELOJLOHU� VD÷OD\DFD÷Õ� YH� EX� NRQXGD� |QOH\LFL� WHGELUOHULQ�
DOÕQPDVÕ�YH�PHYFXW�SUREOHPOHULQ�D]DOWÕOPDVÕ�NRQXVXQGD�\RO�
J|VWHULFL�RODFD÷Õ�G�ú�Q�OPHNWHGLU���

GEREÇ ve YÖNTEMLER
dDOÕúPD� LoLQ� HWLN� NXUXO� L]QL�7UDN\D�hQLYHUVLWHVL� 6RV\DO� YH�
%HúHUL�%LOLPOHU�$UDúWÕUPDODUÕ�(WLN�.XUXOX¶QGDQ�DOÕQGÕ��.DUDU�
QR����������dDOÕúPD�+HOVLQNL�'HNODUDV\RQX¶QD��$UDúWÕUPD�YH�
<D\ÕQ�(WL÷LQH�X\JXQ�úHNLOGH�\�U�W�OG���

dDOÕúPD\D�����\Dú��]HUL�RNXU�\D]DU�YH�KHUKDQJL�ELU�SVLNRORMLN�
KDVWDOÕN� WDQÕVÕ� ROPDGÕ÷ÕQÕ� EHOLUWHQ� ELUH\OHU� GDKLO� HGLOGL��
+HUKDQJL� ELU� SVLNRORMLN� KDVWDOÕN� WDQÕVÕ� ROGX÷XQX� EHOLUWHQ�
ELUH\OHU�LVH�oDOÕúPD�GÕúÕQGD�EÕUDNÕOGÕ��*RRJOH�IRUPGD�KD]ÕUOD�
QDQ�VRV\R�GHPRJUDILN�ELOJL�IRUPX��|UQ��\Dú��FLQVL\HW��H÷LWLP��
YH�|OoHNOHU�NDWÕOÕPFÕODUD�RQOLQH�RODUDN�J|QGHULOGL��dDOÕúPD\D�
NDWÕOPDNWD�J|Q�OO��RODQ�ELUH\OHU�HOHNWURQLN�RODUDN�KD]ÕUODQDQ�
IRUPX�YH�|OoHNOHUL�GROGXUGX���

ÇDOÕúPDGD�5H]]\�<HPH�%R]XNOX÷X�gOoH÷L��
'X\JXVDO�<HPH�gOoH÷L��øQWHUQHW�%D÷ÕPOÕOÕ÷Õ�gOoH÷L�YH�6RV\DO�
0HG\D�%D÷ÕPOÕOÕ÷Õ�gOoH÷L�NXOODQÕOGÕ��

5H]]\�<HPH�%R]XNOX÷X�gOoH÷L��
<HPH�ER]XNOXNODUÕQÕ� WDUDPD�DPDFÕ� LOH�JHOLúWLULOPLú�YH�7�UN�
WRSOXPX� LoLQ� JHoHUOLN� YH� J�YHQLUOL÷L� \DSÕOPÕúWÕU� ���������
gOoHN� WRSODPGD� EHú� PDGGHGHQ� ROXúPDNWDGÕU�� gOoHNWHQ�
DOÕQDELOHFHN�HQ�\�NVHN�SXDQ�EHú�ROXS��LNL�YH�GDKD�ID]OD�SXDQ�
DODQ�ELUH\OHU�LVH�ULVN�JUXEXQGD�RODUDN�GH÷HUOHQGLULOPHNWHGLU��

'X\JXVDO�<HPH�gOoH÷L��
'R÷DQ� YH� DUNDGDúODUÕ� WDUDIÕQGDQ� JHOLúWLULOHQ� �¶OL� OLNHUW� WLSWH�
ROXS� ��� PDGGHGHQ� ROXúDQ� JHoHUOL� YH� J�YHQLOLU� ELU� |OoHNWLU�
������ gOoHN� WRSODP� SXDQ� �]HULQGHQ� \RUXPODQPDNWDGÕU��
gOoH÷LQ�&URQEDFK�Lo�WXWDUOÕOÕ÷Õ������RODUDN�EXOXQPXúWXU��

øQWHUQHW�%D÷ÕPOÕOÕ÷Õ�gOoH÷L��
+DKQ�YH�-HUXVDOHP������WDUDIÕQGDQ�JHOLúWLULOHQ�|OoH÷LQ�7�UNoH�
YHUVL\RQX� ùDKLQ� YH� .RUNPD]� WDUDIÕQGDQ� \DSÕOPÕúWÕU� ������
gOoHN����PDGGH�YH�³NRQWURO�ND\EÕ´��³GDKD�ID]OD�RQOLQH�NDOPD�
LVWH÷L´� YH� ³VRV\DO� LOLúNLOHUGH� ROXPVX]OXN´� IDNW|UOHULQGHQ�
ROXúPDNWDGÕU�� gOoHNWHQ� DOÕQDELOHFHN� SXDQODUÕQ� \�NVHNOL÷L�
ELUH\OHULQ� LQWHUQHW� ED÷ÕPOÕOÕN� G�]H\OHULQLQ� \�NVHN� ROGX÷X�
DQODPÕQD� JHOPHNWHGLU�� gOoH÷LQ� &URQEDFK� DOSKD� J�YHQLUOLN�
NDWVD\ÕVÕ�������RODUDN�EXOXQPXúWXU�

6RV\DO�0HG\D�%D÷ÕPOÕOÕ÷Õ�gOoH÷L�
<HWLúNLQ� )RUPX� �60%g�<)��� ����� \ÕOÕQGD� ùDKLQ� YH�<D÷FÕ�
WDUDIÕQGDQ�JHOLúWLULOPLú�EHúOL�/LNHUW�WLSWH��³VDQDO�WROHUDQV´�YH�
³VDQDO�LOHWLúLP´�ER\XWODUÕQGDQ�YH����PDGGHGHQ�ROXúPDNWDGÕU��
gOoH÷LQ�&URQEDFK�$OSKD�NDWVD\ÕVÕ������RODUDN�EXOXQPXúWXU��
gOoHNWH�\�NVHN�SXDQ�ELUH\LQ�NHQGLVLQL�³VRV\DO�PHG\D�ED÷ÕP�
OÕVÕ´�RODUDN�DOJÕODGÕ÷Õ�ELoLPLQGH�\RUXPODQPDNWDGÕU�������

ʈ[\I\Q[\QS[MT�IVITQb�
%LUH\OHULQ� DQNHWOHUH� YHUGLNOHUL� FHYDSODU� ([FHO� SURJUDPÕQD�
DNWDUÕOGÕ�� 'DKD� VRQUD� YHULOHU� 6366���� SURJUDPÕQD� NRGOD�
QDUDN�� JHUHNOL� DQDOL]OHU� \DSÕOGÕ�� .DWÕOÕPFÕODUÕQ� WDQÕPOD\ÕFÕ�
|]HOOLNOHUL� LOH� LOJLOL� DQDOL]OHU�� IUHNDQV�� \�]GH� GD÷ÕOÕPÕ��
RUWDODPD�VWDQGDUW� VDSPD� úHNOLQGH� YHULOGL��9HULOHULQ� QRUPDO�
GD÷ÕOÕPÕ�.ROPRJRURY±6PLUQRY� WHVWL� LOH� LQFHOHQGL��9HULOHULQ�
QRUPDO� GD÷ÕOPDPDVÕ� QHGHQL� LOH� |OoHNOHU� DUDVÕQGDNL� LOLúNL\H�
6SHDUPDQ�.RUHODV\RQ�DQDOL]L�NXOODQÕODUDN�EDNÕOGÕ��øVWDWLVWLN�
VHO�RODUDN�DQODPOÕOÕN�GH÷HUL��S������NDEXO�HGLOGL����

BULGULAR
dDOÕúPD�����NDGÕQ�YH����HUNHN�WRSODP�����ELUH\�LOH�WDPDP�
ODQGÕ�� 7DEOR� ,¶GH� ELUH\OHULQ� WDQÕPOD\ÕFÕ� |]HOOLNOHULQH� GDLU�
YHULOHU�YHULOPLúWLU�

7DEOR�,��%LUH\OHULQ�7DQÕPOD\ÕFÕ�g]HOOLNOHUL�YH�gOoHNOHUGHQ�$OGÕNODUÕ�
���������������3XDQ�6RQXoODUÕ�

dDOÕúPDGD� '<g� LOH� 5H]]\� gOoH÷L� DUDVÕQGD� RUWD� G�]H\GH�
SR]LWLI� \|QGH� �U ������� S �������� ø%g� WRSODP� LOH� ]D\ÕI�
G�]H\GH� SR]LWLI� \|QGH� �U ������� S �������� ø%g�� �NRQWURO�
ND\EÕ�� LOH� ]D\ÕI� G�]H\GH� SR]LWLI� \|QGH� �U ������� S ��������
ø%g�� �DúÕUÕ� RQOLQH� NDOPD� LVWH÷L�� LOH� ]D\ÕI� G�]H\GH� SR]LWLI�
\|QGH� �U ������� S ������� ø%g�� �VRV\DO� LOLúNLOHUGH� ROXPVX�
]OXN�� LOH� ]D\ÕI� G�]H\GH� SR]LWLI� \|QGH� �U ������� S �������
60%g� WRSODP� LOH� ]D\ÕI� G�]H\GH� SR]LWLI� \|QGH� �U �������
S ������� 60%g�� �VDQDO� WROHUDQV�� LOH� ]D\ÕI� G�]H\GH� SR]LWLI�
\|QGH� �U �������S ��������60%g�� �VDQDO� WROHUDQV�� LOH� oRN�
]D\ÕI�G�]H\GH�SR]LWLI�\|QGH��U �������S ������LOLúNL�VDSWDQGÕ��
5H]]\�gOoH÷L�LOH�ø%g�WRSODP�DUDVÕQGD�]D\ÕI�G�]H\GH�SR]LWLI�
\|QGH� �U ������� S �������� ø%g�� �NRQWURO� ND\EÕ�� LOH� ]D\ÕI�
G�]H\GH�SR]LWLI�\|QGH��U �������S ��������ø%g���DúÕUÕ�RQOLQH�
NDOPD� LVWH÷L�� LOH� ]D\ÕI� G�]H\GH� SR]LWLI� \|QGH� �U �������
S �������� ø%g�� �VRV\DO� LOLúNLOHUGH� ROXPVX]OXN�� LOH� ]D\ÕI�
G�]H\GH�SR]LWLI�\|QGH��U �������S ��������60%g�WRSODP�LOH�
]D\ÕI� G�]H\GH� SR]LWLI� \|QGH� �U ������� S �������� 60%g��
�VDQDO� WROHUDQV�� LOH� ]D\ÕI� G�]H\GH� SR]LWLI� \|QGH� �U �������
S �������� 60%g�� �VDQDO� WROHUDQV�� LOH� oRN� ]D\ÕI� G�]H\GH�
SR]LWLI�\|QGH��U �������S ������LOLúNL�EHOLUOHQGL��
$\UÕFD�oDOÕúPDGD�ø%g�WRSODP�LOH�60%g�WRSODP�SXDQÕ�DUDVÕQ�
GD� \�NVHN� G�]H\GH� SR]LWLI� \|QGH� LOLúNL� VDSWDQGÕ� �U �������
S �������7DEOR�,,��

<):<1̪5)
<HWLúNLQ�ELUH\OHUGH�\HPH�ER]XNOX÷X��GX\JXVDO�\HPH��LQWHUQHW�
YH�VRV\DO�PHG\D�ED÷ÕPOÕOÕ÷ÕQÕ�LQFHOH\HQ�EX�oDOÕúPDGDQ�HOGH�
HGLOHQ�EXOJXODU��ELUH\OHULQ�\DNODúÕN�\DUÕVÕQÕQ�\HPH�ER]XNOX÷X�
DoÕVÕQGDQ�ULVN�DOWÕQGD�ROGX÷XQX�YH�]RUXQOX�GXUXPODU�GÕúÕQGD�
�Lú� YH� RNXO�� ELUH\OHULQ� J�QO�N� LQWHUQHW� NXOODQÕP� V�UHOHULQLQ�
ROGXNoD�\�NVHN�ROGX÷XQX�J|VWHUPHNWHGLU��$\UÕFD� oDOÕúPDGD�
\HPH�ER]XNOX÷X��GX\JXVDO�\HPH�� LQWHUQHW�YH� VRV\DO�PHG\D�
ED÷ÕPOÕOÕ÷ÕQÕQ� ELUELUL� LOH� LOLúNLOL� NDYUDPODU� ROGX÷X� EHOLUOHQ�
PLúWLU�� 6RQXoODU�� &RYLG���� G|QHPLQGH� \HWLúNLQ� ELUH\OHULQ�
\HPH� ER]XNOXNODUÕ� YH� LQWHUQHW� NXOODQÕPÕ� DoÕVÕQGDQ� ULVN�
DOWÕQGD�ROGX÷XQD�GLNNDW�oHNPHNWHGLU�

&29,'����SDQGHPLVLQGHQ�ND\QDNODQDQ�SVLNRVRV\DO�GH÷LúLN�
OLNOHU� �|UQ��VWUHV��YH�HYGH�NDOPD�X\JXODPDODUÕ��<%�LOH� LOJLOL�
WHWLNOH\LFL� IDNW|UOHUL� úLGGHWOHQGLUHELOLU� ������&RYLG����G|QH�
PLQGH�\HWLúNLQ�ELUH\OHULQ�EHVOHQPH��VD÷OÕN�GDYUDQÕúÕ�GH÷LúLN�
OLNOHUL�YH�\HPH�GDYUDQÕúODUÕQÕ� LQFHOH\HQ�ELU�DUDúWÕUPDGD��EX�
V�UHFLQLQ�\HWLúNLQ�ELUH\OHULQ�VD÷OÕN�GDYUDQÕúODUÕQÕ�YH�EHVOHQ�
PHOHULQL�ROXPVX]�HWNLOHGL÷L�EHOLUOHQPLúWLU�������%X�oDOÕúPDGD�
GD�EHQ]HU�úHNLOGH��ELUH\OHULQ�\DNODúÕN�\DUÕVÕQÕQ�\HPH�ER]XN�
OX÷X�DoÕVÕQGDQ�ULVN�DOWÕQGD�ROGX÷X���������YH�D\UÕFD�ELUH\OHU�
LQ�VDGHFH����¶Q�Q�QRUPDO�%.ø�VÕQÕUODUÕQGD�ROGX÷X�EHOLUOHQ�
PLúWLU�� <HPH� ER]XNOX÷X�� \HPH� GDYUDQÕúÕQÕQ� FLGGL� RODUDN�
ER]XOGX÷X�ELU�WDQÕ�JUXEXGXU�YH�NDGÕQODUGD�GDKD�VÕN�J|U�OPH�
NWHGLU� ������ dDOÕúPD\D� NDWÕODQ� ELUH\OHULQ� oR÷XQXQ� NDGÕQ�
ROGX÷X�J|]�|Q�QH�DOÕQGÕ÷ÕQGD��EX�GXUXP�EHONL�GH�\HPH�ER]X�
NOX÷X�ULVN�RUDQÕQÕQ�\�NVHN�ROPDVÕQD�NDWNÕ�VD÷ODPÕú�RODELOLU�

/LVH� |÷UHQFLOHULQGH� \DSÕODQ� ELU� oDOÕúPDGD�� NÕ]� |÷UHQFLOHULQ�
�����¶VLQLQ��HUNHN�|÷UHQFLOHULQ�LVH������¶VLQLQ�J�QGH�RUWDOD�
PD�����VDDW�LQWHUQHW�NXOODQGÕNODUÕ�EHOLUOHQPLúWLU�������hQLYHU�
VLWH�|÷UHQFLOHULQGH�\DSÕODQ�EDúND�ELU�oDOÕúPDGD�LVH��|÷UHQFLOH�
ULQ� J�QGH� RUWDODPD� ���������� VDDW� LQWHUQHWWH� YDNLW� JHoLU��
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LQWHUQHW� NXOODQÕPÕQÕQ� HQ� \�NVHN� RUDQGD� J|U�OG�÷�� G|QHP�
RODQ� OLVH� YH� �QLYHUVLWH� |÷UHQFLOHULQGH� \DSÕOPDVÕQD� UD÷PHQ��
PHYFXW�oDOÕúPDGD�\HWLúNLQ�ELUH\OHUGHQ�HOGH�HGLOHQ�VRQXoODUGD�
GDKD�\�NVHN�RUWDODPDODU�HOGH�HGLOPLúWLU����������hONHPL]GH�
LQWHUQHW�NXOODQÕP�RUDQODUÕ�������\Dú�DUDOÕ÷ÕQGD��������������
\Dú�DUDOÕ÷ÕQGD��������������\Dú�DUDOÕ÷ÕQGD��������������\Dú�
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������&29,'����G|QHPLQGH�ø%
QÕQ�\D\JÕQOÕ÷ÕQÕ�LQFHOH\HQ�ELU�
\XUWGÕúÕ� oDOÕúPDVÕQGD� LVH�� �ONHPL]GHNLQH� EHQ]HU� úHNLOGH� ø%�
RUDQÕQÕQ� GDKD� |QFHNL� \ÕOODUD� J|UH� GDKD� \�NVHN� ROGX÷XQD�
GLNNDW�oHNLOPLú�YH�EX�GXUXPXQ�&29,'����LOH�LOLúNLOL�GLMLWDO�
HWNLQOLNOHU�YH�VDQDO�VRV\DOOHúPHQLQ�SRS�OHUOL÷L�LOH�LOJLOL�RODEL�
OHFH÷L�G�ú�Q�OP�úW�U�������0HYFXW�oDOÕúPDQÕQ�VRQXoODUÕ��YH�
OLWHUDW�U�EXOJXODUÕ�J|]�|Q�QH�DOÕQGÕ÷ÕQGD��\HWLúNLQ�ELUH\OHUGH�
EX�NRQXQXQ�GDKD�ID]OD�DUDúWÕUÕOPDVÕ�|QHP�ND]DQPDNWDGÕU��
dDOÕúPDGD� \HWLúNLQ� ELUH\OHUGH� \HPH� ER]XNOX÷X�� GX\JXVDO�
\HPH�� LQWHUQHW� YH� VRV\DO� PHG\D� ED÷ÕPOÕOÕ÷ÕQÕQ� ELUELUL� LOH�
LOLúNLOL�ROGX÷X�EXOXQGX��&29,'����VDOJÕQÕ��PHG\D�HWNLOHULQH�
J|UH� <%� GDYUDQÕúODUÕ� DoÕVÕQGDQ� DUWPÕú� ULVNOH� �o� úHNLOGH�
LOLúNLOHQGLULOHELOLU�� �,�� 6RV\DO� PHG\DGD� ]DUDUOÕ� \HPH� YH�
J|U�Q�POH�LOJLOL�PHG\D\D�PDUX]�NDOPD���,,��0HG\D�W�NHWLPL�
QLQ�HWNLOHUL��YH��,,,��(YGHQ�oDOÕúÕUNHQ�YLGHR�NRQIHUDQV�X\JX�
ODPDODUÕQÕQ�NXOODQÕPÕQÕQ�DUWPDVÕ�������hQLYHUVLWH�|÷UHQFLOH�
ULQGH� \HPH� SUREOHPOHUL� YH� LQWHUQHW� ED÷ÕPOÕOÕ÷ÕQÕ� LQFHOH\HQ�
ELU�oDOÕúPDGD��SUREOHPOL� LQWHUQHW�NXOODQÕPÕ�LOH�\HPH�WXWXP�
ODUÕ� DUDVÕQGD� SR]LWLI� \|QGH� ELU� LOLúNL� ROGX÷X� YH� SUREOHPOL�
LQWHUQHW�NXOODQÕPÕQÕQ�\HPH�WXWXPXQX�\RUGDGÕ÷Õ�J|VWHULOPLúWLU�
�����/LWHUDW�UGHNL�EDúND�oDOÕúPDODU�GD�DúÕUÕ�LQWHUQHW�NXOODQÕPÕ�
VHUJLOH\HQ�ELUH\OHULQ�\HPHN�\HPH�YH\D�GDYUDQÕúVDO�VRUXQODUD�
YH� IL]LNVHO� DNWLYLWHOHUGH� D]DOPD\D� QHGHQ� RODELOHFH÷LQH� GDLU�
EXOJXODU�PHYFXWWXU���������6RV\DO�PHG\D�NXOODQÕPÕ�GD�GDKLO�
ROPDN� �]HUH� PHG\DQÕQ� NXOODQÕPÕ� |]HOOLNOH� LQFH� LGHDO�
J|U�Q�P� YH� GL\HW� N�OW�U�� LOH� LOJLOL� LoHUL÷LQ� \DQÕ� VÕUD� JÕGD�
UHNODPFÕOÕ÷ÕQD�PDUX]�NDOPD�\ROX�LOH�G�]HQVL]�\HPH�ULVNL�LOH�
LOLúNLOLGLU� ��������� 6RV\DO� L]RODV\RQXQ� JHUHNOLOLNOHULQLQ�
LOHWLúLP�DUDFÕ�RODUDN�VRV\DO�PHG\D�NXOODQÕPÕQÕ�DUWÕUGÕ÷Õ�YH�EX�
QHGHQOH�G�]HQVL]�\HPH�ULVNLQL�DUWÕUDELOGL÷L�G�ú�Q�OPHNWHGLU��
0HG\D\D� GDKD� oRN� PDUX]� NDOPD\D� LOLúNLQ� RODUDN�� |QFHNL�
DUDúWÕUPDODU��VWUHVOL�YH�WUDYPDWLN�G�Q\D�ROD\ODUÕQÕQ�PHG\DGD�
\HU�DOPDVÕQD�PDUX]�NDOPDQÕQ�DUWDQ�G�]HQVL]�\HPH�LOH�LOLúNLOL�
ROGX÷XQX� J|VWHUPLúWLU�� ����� \ÕOÕQGD� -DSRQ\D¶GD� \DúDQDQ�
GHSUHPLQ� PHG\DGD� \HU� DOPDVÕQÕQ� HWNLOHULQH� GDLU� ELOJLOHU�
VXQDQ� ELU� oDOÕúPDGD� EX� GXUXP� GL\HW� GH÷LúLNOLNOHUL� LOH�
LOLúNLOHQGLULOPLúWLU������

&RYLG���� G|QHPLQGH� JHQHO� SRS�ODV\RQGD� SRVW� WUDYPDWLN�
VWUHV� ER]XNOX÷X�� DQNVL\HWH� YH� GHSUHV\RQ� JLEL� SVLNL\DWULN�
GXUXPODU�DoÕVÕQGDQ�ULVN�DUWPDNWDGÕU���������<HPH�ER]XNOX÷X��
GX\JXVDO� \HPH�� LQWHUQHW� YH� VRV\DO� PHG\D� ED÷ÕPOÕOÕ÷Õ�
SUREOHPOHULQLQ� GX\JXVDO� IDNW|UOHU�� VWUHV� JLEL� GXUXPODUGDQ�
HWNLOHQGL÷L� J|]� |Q�QH� DOÕQGÕ÷ÕQGD�� &RYLG���� G|QHPL� EX�

SUREOHPOHUL�DUWWÕUDELOHQ�ELU�IDNW|U�RODELOLU��dDOÕúPD\D�NDWÕODQ�
ELUH\OHULQ��oWH�ELULQGHQ�ID]ODVÕ�NURQLN�KDVWDOÕN�ULVNLQLQ�DUWWÕ÷Õ�
������\Dú�DUDOÕ÷ÕQGDGÕU��%X�ULVNOL�G|QHPH�&RYLG����G|QHPL�
QLQ�JHWLUGL÷L�VHGDQWHU�\DúDP�GDYUDQÕúODUÕQD�\HPH�ER]XNOXN�
ODUÕ� YH� LQWHUQHW� ED÷ÕPOÕOÕ÷Õ� JLEL� SUREOHPOHULQ� HNOHQPHVL�
|]HOOLNOH�EX�\Dú�G|QHPLQGHNL�ELUH\OHULQ�JHQHO�VD÷OÕN�GXUXPX�
DoÕVÕQGDQ�E�\�N�ELU�ULVN�ROXúWXUPDNWDGÕU�
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%X� oDOÕúPD� \HWLúNLQ� ELUH\OHUGH� \HPH� ER]XNOX÷X� ULVNL��
GX\JXVDO�\HPH��LQWHUQHW�YH�VRV\DO�PHG\D�ED÷ÕPOÕOÕ÷ÕQD�GDLU�
YHULOHU�VXQPDNWDGÕU��%XQXQOD�ELUOLNWH��EX�oDOÕúPDQÕQ�NHVLWVHO�
WDVDUÕPÕ�QHGHQL�LOH��EX�NDYUDPODU�DUDVÕQGDNL�LOLúNLOHUL�GR÷UX�
ODPDN� LoLQ� E�\�N� |OoHNOL� ER\ODPVDO� oDOÕúPDODUD� LKWL\Do�
YDUGÕU�� %X� NDSVDPGD� EX� NRQXODUÕQ� DG|OHVDQ� YH� �QLYHUVLWH�
G|QHPLQGH�DUDúWÕUÕOGÕ÷Õ�JLEL��\HWLúNLQOLN�G|QHPLQGH�GH�GDKD�
ID]OD�DUDúWÕUÕOPDVÕ�|QHPOLGLU��g]HOOLNOH�GX\JXVDO�GH÷LúLPOHULQ�
YH� VWUHVLQ�HWNLOHGL÷L� IDNW|UOHULQ�GH÷HUOHQGLULOPHVL�<%�YH� ø%�
ULVNLQLQ� GDKD� L\L� ELU� úHNLOGH� DQODúÕOPDVÕ� YH� EX� NRQXGD�
KHGHIOHULQ� EHOLUOHQPHVL� DoÕVÕQGDQ� oRN� |QHPOLGLU�� &RYLG����
G|QHPLQLQ� ROXPVX]� HWNLOHULQL� D]DOWPDN� YH�<%� YH� ø%� JLEL�
GXUXPODUÕQ�|QOHQPHVL�DPDFÕ�LOH�\DúDP�WDU]Õ�\HQLGHQ��G�]HQ�
OHPH� SURJUDPODUÕQÕQ� SODQODQPDVÕ�� LQWHUQHW� YH� VRV\DO� PHG��
\DQÕQ�GDKD�oRN�VD÷OÕN�DPDFÕ� LOH�NXOODQÕOPDVÕQÕQ�VD÷ODQPDVÕ�
�|UQ��SHGRPHWUH�X\JXODPDODUÕ��IL]LNVHO�DNWLYLWHQLQ�WHúYLNL��YH�
KHU�GXUXPGD�DQODPOÕ�YH�DPDoOÕ�DNWLYLWHOHUOH�GDKD�DNWLI�ROPDN�
NRQXVXQGD�IDUNÕQGDOÕ÷ÕQ�DUWWÕUÕOPDVÕQÕQ�EX�G|QHPLQ�ROXPVX]�
HWNLOHULQL� |QOHPHN� YH� D]DOWPDN� DoÕVÕQGDQ� |QHPOL� ROGX÷X�
G�ú�Q�OPHNWHGLU��
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ABSTRACT 
Objective: 
7KH�REMHFWLYH�RI�WKLV�VWXG\�LV�WR�H[DPLQH�HDWLQJ�GLVRUGHU��HPRWLRQDO�HDWLQJ��LQWHUQHW�DQG�VRFLDO�
PHGLD�DGGLFWLRQ�LQ�DGXOW�LQGLYLGXDOV�GXULQJ�WKH�&RYLG����SHULRG�

Material and Methods:
7ZR�KXQGUHG�HLJKW�LQGLYLGXDOV�EHWZHHQ�WKH�DJHV�RI�������ZHUH�LQFOXGHG�LQ�WKH�VWXG\��6RFLR�GH�
PRJUDSKLF� LQIRUPDWLRQ� IRUP��5H]]\�(DWLQJ�'LVRUGHU� 6FDOH�� (PRWLRQDO�(DWLQJ�6FDOH�� ,QWHUQHW�
$GGLFWLRQ�6FDOH�DQG�6RFLDO�0HGLD�$GGLFWLRQ�6FDOH�ZHUH�XVHG�LQ�WKH�VWXG\�

Results: 
,W�ZDV�GHWHUPLQHG�WKDW�DSSUR[LPDWHO\�KDOI�RI�WKH�LQGLYLGXDOV�ZHUH�DW�ULVN�IRU�HDWLQJ�GLVRUGHUV�DQG�
RQO\�����ZHUH�ZLWKLQ�WKH�QRUPDO�ERG\�PDVV�LQGH[�OLPLWV��7KH�DYHUDJH�GXUDWLRQ�RI�GDLO\�LQWHUQHW�

XVH�RI�DGXOW�LQGLYLGXDOV�ZDV���������KRXUV�DQG�WKHLU�DYHUDJH�
VRFLDO� PHGLD� XVDJH� WLPH� ZDV� �������� KRXUV�� $� SRVLWLYH�
FRUUHODWLRQ� ZDV� IRXQG� EHWZHHQ� DOO� VFDOHV� LQ� WKH� VWXG\�
�S��������

Conclusion: 
7KH� UHVXOWV� RI� WKH� VWXG\�GUDZ� DWWHQWLRQ� WR� WKH� ULVN� RI� DGXOW�
LQGLYLGXDOV� LQ� WHUPV� RI� HDWLQJ� GLVRUGHUV� DQG� LQWHUQHW� XVH�
GXULQJ�WKH�&RYLG����SHULRG�

Key Words: 
&RYLG����� (DWLQJ� 'LVRUGHUV�� (PRWLRQDO� (DWLQJ�� ,QWHUQHW�
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<HQL� 7LS� .RURQDYLU�V� �6$56�&R9���� QHGHQOL� &29,'����
HQIHNVL\RQ�EXODúPD�ULVNLQLQ�D]DOWÕOPDVÕ�LoLQ�DOÕQDQ�NDUDQWLQD�
WHGELUOHUL� �ONHOHUGH� IDUNOÕ� úHNLOOHUGH� X\JXODQPÕúWÕU�� %X�
V�UHoWHNL� W�P� X\JXODPDODU� YH� WHGELUOHU� �|UQ�� ]RUXQOX�
ROPDGÕNoD� VRND÷D� oÕNÕOPDPDVÕ�� RNXOODUGD�\�]�\�]H�\DSÕODQ�
H÷LWLPOHUH� DUD� YHULOPHVL�� X]DNWDQ� H÷LWLPH� YH� HVQHN� PHVDL�
VLVWHPLQH� JHoLOPHVL�� ELUH\OHULQ� IL]LNVHO� DNWLYLWHOHULQLQ�
NÕVÕWODQPDVÕQD�YH�J�QO�N� UXWLQ�\DúDQWÕODUÕQGDQ�X]DN�NDOPD�
ODUÕQD�QHGHQ�ROPXúWXU��������)L]LNVHO�X]DNODúPD�YH�L]RODV\RQ�
ELUH\OHULQ�\DúDPODUÕQÕ�ROXPVX]�ELU�úHNLOGH�HWNLOHPLú�YH�GDKD�
VHGDQWHU� ELU� \DúDPD� JHoLOPLúWLU�� %X� V�UHoWH� D\UÕFD�� DNWLYLWH�
WHUFLKOHULPL]� JLEL� NRQXODUGD� GH÷LúLNOLNOHU� \DúDQPÕú�� J�QO�N�
\DúDPÕPÕ]GD� LQWHUQHW� NXOODQÕPÕPÕ]� �|UQ�� RQOLQH� WRSODQWÕODU��
\DNÕQODUÕPÕ]OD� RQOLQH� J|U�úPHOHU�� RQOLQH� H÷LWLP�� VRV\DO�
PHG\D� KHVDSODUÕQGDQ� �FUHWVL]� VHPLQHUOHU�� DUWPÕúWÕU�� (YGH�
JHoLULOHQ�V�UHQLQ�DUWPDVÕ��SDQGHPL�KDEHUOHULQLQ�WDNLEL��DUWDQ�
VWUHV��GX\JXVDO�GXUXP�GH÷LúLNOLNOHULQH�ED÷OÕ�RODUDN�|]HOOLNOH�
NDUERQKLGUDW�RUDQÕ�\�NVHN�JÕGDODUÕ�W�NHWPH�LVWH÷LQLQ�DUWPDVÕ�
YH�IL]LNVHO�DNWLYLWH�RUDQÕQÕQ�D]DOPDVÕ�JLEL�GXUXPODUOD�ELUH\OHU�
NDUúÕ�NDUúÕ\D�NDOPÕúODUGÕU��������

&RYLG���¶XQ� KD\DWÕPÕ]GD� \DSWÕ÷Õ� GH÷LúLNOLNOHUGHQ� ELUL� RODQ�
GX\JXVDO� GXUXP� GH÷LúLNOL÷L� \HPH� GDYUDQÕúODUÕ� �]HULQGH�
GH÷LúLNOL÷H� QHGHQ� ROPXú� HQ� |QHPOL� IDNW|UOHUGHQ� ELULGLU��
1LWHNLP�\DSÕODQ�ELU�oDOÕúPDGD��&29,'���
GD�VWUHV�VHYL\HOH��
ULQLQ��GX\JXVDO�G�]HQVL]OL÷H��G�UW�VHOOLN�YH�DúÕUÕ�\HPH�VHPS�
WRPODUÕQD� \RO� DoDELOHFH÷L� J|VWHULOPLúWLU� ����� .ÕVDFDVÕ��
&29,'����G|QHPLQH�YHULOHQ�GX\JXVDO�YH�SVLNRORMLN�WHSNLOHU��
IRQNVL\RQHO� ROPD\DQ� \HPH� GDYUDQÕúODUÕ� JHOLúWLUPH� ULVNLQL�
DUWÕUDELOLU� YH� GX\JXVDO� \HPH� JLEL� GXUXPODUÕQ� ROXúPDVÕQD�
]HPLQ�KD]ÕUOD\DELOLU��������<HPH�DOÕúNDQOÕNODUÕ�YH�\DúDP�WDU]Õ�
GH÷LúLNOLNOHUL� VD÷OÕ÷ÕPÕ]Õ� WHKGLW� HGHELOLU�� 'R÷UX� EHVOHQPH�
GXUXPXQX�NRUXPDN��|]HOOLNOH�ED÷ÕúÕNOÕN�VLVWHPLQLQ�P�FDGHOH�
HWPHVL�JHUHNHELOHFH÷L�ELU�G|QHPGH�oRN�|QHPOLGLU������

<HPH�ER]XNOXNODUÕ� �<%���ELUH\LQ�\HPH�DOÕúNDQOÕNODUÕQGD�YH�
\HPH�GDYUDQÕúÕQGD�\DúDQDQ�ER]XOPD� LOH�NDUDNWHUL]H��ELUoRN�
QHGHQVHO� IDNW|UH� GD\DQDQ� IL]LNVHO�� ELOLúVHO� YH� SVLNRORMLN�
ND\ÕSODUD�YH�|O�PH�\RO�DoDELOHQ�FLGGL�ELU�SVLNL\DWULN�KDVWDOÕN�
WÕU������<HPH�ER]XNOXNODUÕQÕQ�ELU�oHúLGL�RODQ�GX\JXVDO�\HPH��
|]HOOLNOH�GX\JXVDO�X\DUÕOPD�YH\D�VWUHVH�FHYDS�RODUDN�\HPHN�
\HPH�LOH�VRQXoODQDQ�ELU�GDYUDQÕú�GXUXPXGXU������/LWHUDW�UGH�

\HPH� ER]XNOX÷XQXQ� LQWHUQHW� ED÷ÕPOÕOÕ÷Õ� JLEL� EDúND� ED÷ÕP�
OÕOÕN� oHúLWOHUL� LOH� ELUOLNWH� �|UQ�� W�W�Q�� J|U�OHELOGL÷LQH� GDLU�
NDQÕWODU�PHYFXWWXU���������'DYUDQÕúVDO�ED÷ÕPOÕOÕNODU�DUDVÕQGD�
LQWHUQHW�ED÷ÕPOÕOÕ÷Õ� �ø%�� �|]HOOLNOH� VRV\DO�PHG\D�NXOODQÕPÕ��
HQ� oRN� J|U�OHQ� ED÷ÕPOÕOÕN� W�UOHULQGHQ� ELULGLU� ������ 0HQWDO�
VD÷OÕN� �]HULQGHNL� ROXPVX]� HWNLOHULQLQ� \DQÕ� VÕUD�� DUWDQ� HNUDQ�
V�UHVL��IL]LNVHO�DNWLYLWHQLQ�D]DOPDVÕQD��\HPH�DOÕúNDQOÕNODUÕQÕQ�
GH÷LúPHVLQH� YH� NDUGL\RPHWDEROLN� ER]XNOXNODU�� REH]LWH� YH�
GL\DEHW�JLEL�GXUXPODUÕQ�ROXúPDVÕQD�\RO�DoDELOLU����������ø%��
oHYULP� LoL�RODUDN�JHoLULOPH\HQ�]DPDQÕQ�DQODPÕQÕ�\LWLUPHVL��
LQWHUQHW� NXOODQÕPÕQÕQ� |QOHQHPHPHVL�� LQWHUQHW� NXOODQÕO�
PDGÕ÷ÕQGD� DúÕUÕ� VLQLUOLOLN� JLEL� GXUXPODUÕQ� \DúDQPDVÕ� YH�
ELUH\LQ�VRV\DO��DLOH�YH�Lú�\DúDPÕQGD�LOLúNLOHULQ�JLGHUHN�ROXP�
VX]�HWNLOHQPHVLQH�\RO�DoDELOLU������
/LWHUDW�UGH� \HPH� ER]XNOX÷X� YH� DúÕUÕ� SUREOHPOL� LQWHUQHW�
NXOODQÕPÕQD�\|QHOLN�NDQÕWODU�EXOXQPDNOD�ELUOLNWH�EX�DUDúWÕU�
PDODUÕQ�E�\�N�oR÷XQOX÷X�DG|OHVDQODU�YH��QLYHUVLWH�|÷UHQFLO�
HUL� �]HULQGH� \DSÕOPÕúWÕU� ���������<DSÕODQ� oDOÕúPDODU� oR÷XQ�
OXNOD�oRFXNODU�HUJHQOHU��Q ������QLYHUVLWH�|÷UHQFLOHUL��Q ����
YH�WRSOXOXN�|UQHNOHUL��Q ����DUDVÕQGD�\DSÕOPÕúWÕU�������$\UÕFD�
OLWHUDW�UGH� &RYLG���� G|QHPL� |QFHVL� YH� VÕUDVÕQGD� \HWLúNLQ�
ELUH\OHUGH� \HPH� ER]XNOX÷X�� GX\JXVDO� \HPH�� LQWHUQHW� YH�
VRV\DO�PHG\D�NXOODQÕPÕQÕ�DUDúWÕUDQ�ELU�oDOÕúPD\D�GD�UDVWODQ�
PDPÕúWÕU��+HP�\HWLúNLQ�ELUH\OHUGH�EX�NRQXGD�\HWHUVL]�ELOJL�
ROPDVÕ��KHPGH�&RYLG����V�UHFLQGH�EX�NDSVDPGD�ELU�oDOÕúPD�
\D�UDVWODQPDPÕú�ROPDVÕ�QHGHQL�LOH�EX�oDOÕúPD�SODQODQPÕúWÕU�

)ZI̫\ÜZUIVÜV�IUIKÜ
%X� oDOÕúPDQÕQ� DPDFÕ� \HWLúNLQ� ELUH\OHUGH� \HPH� ER]XNOX÷X��
GX\JXVDO� \HPH�� LQWHUQHW� YH� VRV\DO� PHG\D� ED÷ÕPOÕOÕ÷ÕQÕQ�
LQFHOHQPHVLGLU�� dDOÕúPDQÕQ� VRQXoODUÕQÕQ� \HWLúNLQ� ELUH\OHULQ�
\HPH� ER]XNOXNODUÕ� YH� LQWHUQHW� ED÷ÕPOÕOÕ÷Õ� NRQXVXQGD� \HQL�
ELOJLOHU� VD÷OD\DFD÷Õ� YH� EX� NRQXGD� |QOH\LFL� WHGELUOHULQ�
DOÕQPDVÕ�YH�PHYFXW�SUREOHPOHULQ�D]DOWÕOPDVÕ�NRQXVXQGD�\RO�
J|VWHULFL�RODFD÷Õ�G�ú�Q�OPHNWHGLU���

GEREÇ ve YÖNTEMLER
dDOÕúPD� LoLQ� HWLN� NXUXO� L]QL�7UDN\D�hQLYHUVLWHVL� 6RV\DO� YH�
%HúHUL�%LOLPOHU�$UDúWÕUPDODUÕ�(WLN�.XUXOX¶QGDQ�DOÕQGÕ��.DUDU�
QR����������dDOÕúPD�+HOVLQNL�'HNODUDV\RQX¶QD��$UDúWÕUPD�YH�
<D\ÕQ�(WL÷LQH�X\JXQ�úHNLOGH�\�U�W�OG���

dDOÕúPD\D�����\Dú��]HUL�RNXU�\D]DU�YH�KHUKDQJL�ELU�SVLNRORMLN�
KDVWDOÕN� WDQÕVÕ� ROPDGÕ÷ÕQÕ� EHOLUWHQ� ELUH\OHU� GDKLO� HGLOGL��
+HUKDQJL� ELU� SVLNRORMLN� KDVWDOÕN� WDQÕVÕ� ROGX÷XQX� EHOLUWHQ�
ELUH\OHU�LVH�oDOÕúPD�GÕúÕQGD�EÕUDNÕOGÕ��*RRJOH�IRUPGD�KD]ÕUOD�
QDQ�VRV\R�GHPRJUDILN�ELOJL�IRUPX��|UQ��\Dú��FLQVL\HW��H÷LWLP��
YH�|OoHNOHU�NDWÕOÕPFÕODUD�RQOLQH�RODUDN�J|QGHULOGL��dDOÕúPD\D�
NDWÕOPDNWD�J|Q�OO��RODQ�ELUH\OHU�HOHNWURQLN�RODUDN�KD]ÕUODQDQ�
IRUPX�YH�|OoHNOHUL�GROGXUGX���

ÇDOÕúPDGD�5H]]\�<HPH�%R]XNOX÷X�gOoH÷L��
'X\JXVDO�<HPH�gOoH÷L��øQWHUQHW�%D÷ÕPOÕOÕ÷Õ�gOoH÷L�YH�6RV\DO�
0HG\D�%D÷ÕPOÕOÕ÷Õ�gOoH÷L�NXOODQÕOGÕ��

5H]]\�<HPH�%R]XNOX÷X�gOoH÷L��
<HPH�ER]XNOXNODUÕQÕ� WDUDPD�DPDFÕ� LOH�JHOLúWLULOPLú�YH�7�UN�
WRSOXPX� LoLQ� JHoHUOLN� YH� J�YHQLUOL÷L� \DSÕOPÕúWÕU� ���������
gOoHN� WRSODPGD� EHú� PDGGHGHQ� ROXúPDNWDGÕU�� gOoHNWHQ�
DOÕQDELOHFHN�HQ�\�NVHN�SXDQ�EHú�ROXS��LNL�YH�GDKD�ID]OD�SXDQ�
DODQ�ELUH\OHU�LVH�ULVN�JUXEXQGD�RODUDN�GH÷HUOHQGLULOPHNWHGLU��

'X\JXVDO�<HPH�gOoH÷L��
'R÷DQ� YH� DUNDGDúODUÕ� WDUDIÕQGDQ� JHOLúWLULOHQ� �¶OL� OLNHUW� WLSWH�
ROXS� ��� PDGGHGHQ� ROXúDQ� JHoHUOL� YH� J�YHQLOLU� ELU� |OoHNWLU�
������ gOoHN� WRSODP� SXDQ� �]HULQGHQ� \RUXPODQPDNWDGÕU��
gOoH÷LQ�&URQEDFK�Lo�WXWDUOÕOÕ÷Õ������RODUDN�EXOXQPXúWXU��

øQWHUQHW�%D÷ÕPOÕOÕ÷Õ�gOoH÷L��
+DKQ�YH�-HUXVDOHP������WDUDIÕQGDQ�JHOLúWLULOHQ�|OoH÷LQ�7�UNoH�
YHUVL\RQX� ùDKLQ� YH� .RUNPD]� WDUDIÕQGDQ� \DSÕOPÕúWÕU� ������
gOoHN����PDGGH�YH�³NRQWURO�ND\EÕ´��³GDKD�ID]OD�RQOLQH�NDOPD�
LVWH÷L´� YH� ³VRV\DO� LOLúNLOHUGH� ROXPVX]OXN´� IDNW|UOHULQGHQ�
ROXúPDNWDGÕU�� gOoHNWHQ� DOÕQDELOHFHN� SXDQODUÕQ� \�NVHNOL÷L�
ELUH\OHULQ� LQWHUQHW� ED÷ÕPOÕOÕN� G�]H\OHULQLQ� \�NVHN� ROGX÷X�
DQODPÕQD� JHOPHNWHGLU�� gOoH÷LQ� &URQEDFK� DOSKD� J�YHQLUOLN�
NDWVD\ÕVÕ�������RODUDN�EXOXQPXúWXU�

6RV\DO�0HG\D�%D÷ÕPOÕOÕ÷Õ�gOoH÷L�
<HWLúNLQ� )RUPX� �60%g�<)��� ����� \ÕOÕQGD� ùDKLQ� YH�<D÷FÕ�
WDUDIÕQGDQ�JHOLúWLULOPLú�EHúOL�/LNHUW�WLSWH��³VDQDO�WROHUDQV´�YH�
³VDQDO�LOHWLúLP´�ER\XWODUÕQGDQ�YH����PDGGHGHQ�ROXúPDNWDGÕU��
gOoH÷LQ�&URQEDFK�$OSKD�NDWVD\ÕVÕ������RODUDN�EXOXQPXúWXU��
gOoHNWH�\�NVHN�SXDQ�ELUH\LQ�NHQGLVLQL�³VRV\DO�PHG\D�ED÷ÕP�
OÕVÕ´�RODUDN�DOJÕODGÕ÷Õ�ELoLPLQGH�\RUXPODQPDNWDGÕU�������

ʈ[\I\Q[\QS[MT�IVITQb�
%LUH\OHULQ� DQNHWOHUH� YHUGLNOHUL� FHYDSODU� ([FHO� SURJUDPÕQD�
DNWDUÕOGÕ�� 'DKD� VRQUD� YHULOHU� 6366���� SURJUDPÕQD� NRGOD�
QDUDN�� JHUHNOL� DQDOL]OHU� \DSÕOGÕ�� .DWÕOÕPFÕODUÕQ� WDQÕPOD\ÕFÕ�
|]HOOLNOHUL� LOH� LOJLOL� DQDOL]OHU�� IUHNDQV�� \�]GH� GD÷ÕOÕPÕ��
RUWDODPD�VWDQGDUW� VDSPD� úHNOLQGH� YHULOGL��9HULOHULQ� QRUPDO�
GD÷ÕOÕPÕ�.ROPRJRURY±6PLUQRY� WHVWL� LOH� LQFHOHQGL��9HULOHULQ�
QRUPDO� GD÷ÕOPDPDVÕ� QHGHQL� LOH� |OoHNOHU� DUDVÕQGDNL� LOLúNL\H�
6SHDUPDQ�.RUHODV\RQ�DQDOL]L�NXOODQÕODUDN�EDNÕOGÕ��øVWDWLVWLN�
VHO�RODUDN�DQODPOÕOÕN�GH÷HUL��S������NDEXO�HGLOGL����

BULGULAR
dDOÕúPD�����NDGÕQ�YH����HUNHN�WRSODP�����ELUH\�LOH�WDPDP�
ODQGÕ�� 7DEOR� ,¶GH� ELUH\OHULQ� WDQÕPOD\ÕFÕ� |]HOOLNOHULQH� GDLU�
YHULOHU�YHULOPLúWLU�

7DEOR�,��%LUH\OHULQ�7DQÕPOD\ÕFÕ�g]HOOLNOHUL�YH�gOoHNOHUGHQ�$OGÕNODUÕ�
���������������3XDQ�6RQXoODUÕ�

dDOÕúPDGD� '<g� LOH� 5H]]\� gOoH÷L� DUDVÕQGD� RUWD� G�]H\GH�
SR]LWLI� \|QGH� �U ������� S �������� ø%g� WRSODP� LOH� ]D\ÕI�
G�]H\GH� SR]LWLI� \|QGH� �U ������� S �������� ø%g�� �NRQWURO�
ND\EÕ�� LOH� ]D\ÕI� G�]H\GH� SR]LWLI� \|QGH� �U ������� S ��������
ø%g�� �DúÕUÕ� RQOLQH� NDOPD� LVWH÷L�� LOH� ]D\ÕI� G�]H\GH� SR]LWLI�
\|QGH� �U ������� S ������� ø%g�� �VRV\DO� LOLúNLOHUGH� ROXPVX�
]OXN�� LOH� ]D\ÕI� G�]H\GH� SR]LWLI� \|QGH� �U ������� S �������
60%g� WRSODP� LOH� ]D\ÕI� G�]H\GH� SR]LWLI� \|QGH� �U �������
S ������� 60%g�� �VDQDO� WROHUDQV�� LOH� ]D\ÕI� G�]H\GH� SR]LWLI�
\|QGH� �U �������S ��������60%g�� �VDQDO� WROHUDQV�� LOH� oRN�
]D\ÕI�G�]H\GH�SR]LWLI�\|QGH��U �������S ������LOLúNL�VDSWDQGÕ��
5H]]\�gOoH÷L�LOH�ø%g�WRSODP�DUDVÕQGD�]D\ÕI�G�]H\GH�SR]LWLI�
\|QGH� �U ������� S �������� ø%g�� �NRQWURO� ND\EÕ�� LOH� ]D\ÕI�
G�]H\GH�SR]LWLI�\|QGH��U �������S ��������ø%g���DúÕUÕ�RQOLQH�
NDOPD� LVWH÷L�� LOH� ]D\ÕI� G�]H\GH� SR]LWLI� \|QGH� �U �������
S �������� ø%g�� �VRV\DO� LOLúNLOHUGH� ROXPVX]OXN�� LOH� ]D\ÕI�
G�]H\GH�SR]LWLI�\|QGH��U �������S ��������60%g�WRSODP�LOH�
]D\ÕI� G�]H\GH� SR]LWLI� \|QGH� �U ������� S �������� 60%g��
�VDQDO� WROHUDQV�� LOH� ]D\ÕI� G�]H\GH� SR]LWLI� \|QGH� �U �������
S �������� 60%g�� �VDQDO� WROHUDQV�� LOH� oRN� ]D\ÕI� G�]H\GH�
SR]LWLI�\|QGH��U �������S ������LOLúNL�EHOLUOHQGL��
$\UÕFD�oDOÕúPDGD�ø%g�WRSODP�LOH�60%g�WRSODP�SXDQÕ�DUDVÕQ�
GD� \�NVHN� G�]H\GH� SR]LWLI� \|QGH� LOLúNL� VDSWDQGÕ� �U �������
S �������7DEOR�,,��

<):<1̪5)
<HWLúNLQ�ELUH\OHUGH�\HPH�ER]XNOX÷X��GX\JXVDO�\HPH��LQWHUQHW�
YH�VRV\DO�PHG\D�ED÷ÕPOÕOÕ÷ÕQÕ�LQFHOH\HQ�EX�oDOÕúPDGDQ�HOGH�
HGLOHQ�EXOJXODU��ELUH\OHULQ�\DNODúÕN�\DUÕVÕQÕQ�\HPH�ER]XNOX÷X�
DoÕVÕQGDQ�ULVN�DOWÕQGD�ROGX÷XQX�YH�]RUXQOX�GXUXPODU�GÕúÕQGD�
�Lú� YH� RNXO�� ELUH\OHULQ� J�QO�N� LQWHUQHW� NXOODQÕP� V�UHOHULQLQ�
ROGXNoD�\�NVHN�ROGX÷XQX�J|VWHUPHNWHGLU��$\UÕFD� oDOÕúPDGD�
\HPH�ER]XNOX÷X��GX\JXVDO�\HPH�� LQWHUQHW�YH� VRV\DO�PHG\D�
ED÷ÕPOÕOÕ÷ÕQÕQ� ELUELUL� LOH� LOLúNLOL� NDYUDPODU� ROGX÷X� EHOLUOHQ�
PLúWLU�� 6RQXoODU�� &RYLG���� G|QHPLQGH� \HWLúNLQ� ELUH\OHULQ�
\HPH� ER]XNOXNODUÕ� YH� LQWHUQHW� NXOODQÕPÕ� DoÕVÕQGDQ� ULVN�
DOWÕQGD�ROGX÷XQD�GLNNDW�oHNPHNWHGLU�

&29,'����SDQGHPLVLQGHQ�ND\QDNODQDQ�SVLNRVRV\DO�GH÷LúLN�
OLNOHU� �|UQ��VWUHV��YH�HYGH�NDOPD�X\JXODPDODUÕ��<%�LOH� LOJLOL�
WHWLNOH\LFL� IDNW|UOHUL� úLGGHWOHQGLUHELOLU� ������&RYLG����G|QH�
PLQGH�\HWLúNLQ�ELUH\OHULQ�EHVOHQPH��VD÷OÕN�GDYUDQÕúÕ�GH÷LúLN�
OLNOHUL�YH�\HPH�GDYUDQÕúODUÕQÕ� LQFHOH\HQ�ELU�DUDúWÕUPDGD��EX�
V�UHFLQLQ�\HWLúNLQ�ELUH\OHULQ�VD÷OÕN�GDYUDQÕúODUÕQÕ�YH�EHVOHQ�
PHOHULQL�ROXPVX]�HWNLOHGL÷L�EHOLUOHQPLúWLU�������%X�oDOÕúPDGD�
GD�EHQ]HU�úHNLOGH��ELUH\OHULQ�\DNODúÕN�\DUÕVÕQÕQ�\HPH�ER]XN�
OX÷X�DoÕVÕQGDQ�ULVN�DOWÕQGD�ROGX÷X���������YH�D\UÕFD�ELUH\OHU�
LQ�VDGHFH����¶Q�Q�QRUPDO�%.ø�VÕQÕUODUÕQGD�ROGX÷X�EHOLUOHQ�
PLúWLU�� <HPH� ER]XNOX÷X�� \HPH� GDYUDQÕúÕQÕQ� FLGGL� RODUDN�
ER]XOGX÷X�ELU�WDQÕ�JUXEXGXU�YH�NDGÕQODUGD�GDKD�VÕN�J|U�OPH�
NWHGLU� ������ dDOÕúPD\D� NDWÕODQ� ELUH\OHULQ� oR÷XQXQ� NDGÕQ�
ROGX÷X�J|]�|Q�QH�DOÕQGÕ÷ÕQGD��EX�GXUXP�EHONL�GH�\HPH�ER]X�
NOX÷X�ULVN�RUDQÕQÕQ�\�NVHN�ROPDVÕQD�NDWNÕ�VD÷ODPÕú�RODELOLU�

/LVH� |÷UHQFLOHULQGH� \DSÕODQ� ELU� oDOÕúPDGD�� NÕ]� |÷UHQFLOHULQ�
�����¶VLQLQ��HUNHN�|÷UHQFLOHULQ�LVH������¶VLQLQ�J�QGH�RUWDOD�
PD�����VDDW�LQWHUQHW�NXOODQGÕNODUÕ�EHOLUOHQPLúWLU�������hQLYHU�
VLWH�|÷UHQFLOHULQGH�\DSÕODQ�EDúND�ELU�oDOÕúPDGD�LVH��|÷UHQFLOH�
ULQ� J�QGH� RUWDODPD� ���������� VDDW� LQWHUQHWWH� YDNLW� JHoLU��
GLNOHUL� EHOLUOHQPLúWLU� ������ 0HYFXW� oDOÕúPDGD� LVH� \HWLúNLQ�
ELUH\OHULQ�J�QO�N�LQWHUQHW�NXOODQÕP�V�UH�RUWDODPDODUÕ���������
VDDW�YH�VRV\DO�PHG\D�NXOODQÕP�V�UH�RUWDODPDODUÕ�LVH���������
VDDW� RODUDN� EHOLUOHQPLúWLU�� %HOLUWLOHQ� KHU� LNL� oDOÕúPDQÕQ�
LQWHUQHW� NXOODQÕPÕQÕQ� HQ� \�NVHN� RUDQGD� J|U�OG�÷�� G|QHP�
RODQ� OLVH� YH� �QLYHUVLWH� |÷UHQFLOHULQGH� \DSÕOPDVÕQD� UD÷PHQ��
PHYFXW�oDOÕúPDGD�\HWLúNLQ�ELUH\OHUGHQ�HOGH�HGLOHQ�VRQXoODUGD�
GDKD�\�NVHN�RUWDODPDODU�HOGH�HGLOPLúWLU����������hONHPL]GH�
LQWHUQHW�NXOODQÕP�RUDQODUÕ�������\Dú�DUDOÕ÷ÕQGD��������������
\Dú�DUDOÕ÷ÕQGD��������������\Dú�DUDOÕ÷ÕQGD��������������\Dú�
DUDOÕ÷ÕQGD�LVH������¶GÕU��%X�RUDQODU������\ÕOÕQGD�������\Dú�

JUXEX� LoLQ�������� ������ \Dú� DUDOÕ÷Õ� LoLQ�������� ������ \Dú�
DUDOÕ÷Õ�LoLQ�������YH�������\Dú�DUDOÕ÷Õ�LoLQ������¶D�oÕNPÕúWÕU�
������&29,'����G|QHPLQGH�ø%
QÕQ�\D\JÕQOÕ÷ÕQÕ�LQFHOH\HQ�ELU�
\XUWGÕúÕ� oDOÕúPDVÕQGD� LVH�� �ONHPL]GHNLQH� EHQ]HU� úHNLOGH� ø%�
RUDQÕQÕQ� GDKD� |QFHNL� \ÕOODUD� J|UH� GDKD� \�NVHN� ROGX÷XQD�
GLNNDW�oHNLOPLú�YH�EX�GXUXPXQ�&29,'����LOH�LOLúNLOL�GLMLWDO�
HWNLQOLNOHU�YH�VDQDO�VRV\DOOHúPHQLQ�SRS�OHUOL÷L�LOH�LOJLOL�RODEL�
OHFH÷L�G�ú�Q�OP�úW�U�������0HYFXW�oDOÕúPDQÕQ�VRQXoODUÕ��YH�
OLWHUDW�U�EXOJXODUÕ�J|]�|Q�QH�DOÕQGÕ÷ÕQGD��\HWLúNLQ�ELUH\OHUGH�
EX�NRQXQXQ�GDKD�ID]OD�DUDúWÕUÕOPDVÕ�|QHP�ND]DQPDNWDGÕU��
dDOÕúPDGD� \HWLúNLQ� ELUH\OHUGH� \HPH� ER]XNOX÷X�� GX\JXVDO�
\HPH�� LQWHUQHW� YH� VRV\DO� PHG\D� ED÷ÕPOÕOÕ÷ÕQÕQ� ELUELUL� LOH�
LOLúNLOL�ROGX÷X�EXOXQGX��&29,'����VDOJÕQÕ��PHG\D�HWNLOHULQH�
J|UH� <%� GDYUDQÕúODUÕ� DoÕVÕQGDQ� DUWPÕú� ULVNOH� �o� úHNLOGH�
LOLúNLOHQGLULOHELOLU�� �,�� 6RV\DO� PHG\DGD� ]DUDUOÕ� \HPH� YH�
J|U�Q�POH�LOJLOL�PHG\D\D�PDUX]�NDOPD���,,��0HG\D�W�NHWLPL�
QLQ�HWNLOHUL��YH��,,,��(YGHQ�oDOÕúÕUNHQ�YLGHR�NRQIHUDQV�X\JX�
ODPDODUÕQÕQ�NXOODQÕPÕQÕQ�DUWPDVÕ�������hQLYHUVLWH�|÷UHQFLOH�
ULQGH� \HPH� SUREOHPOHUL� YH� LQWHUQHW� ED÷ÕPOÕOÕ÷ÕQÕ� LQFHOH\HQ�
ELU�oDOÕúPDGD��SUREOHPOL� LQWHUQHW�NXOODQÕPÕ�LOH�\HPH�WXWXP�
ODUÕ� DUDVÕQGD� SR]LWLI� \|QGH� ELU� LOLúNL� ROGX÷X� YH� SUREOHPOL�
LQWHUQHW�NXOODQÕPÕQÕQ�\HPH�WXWXPXQX�\RUGDGÕ÷Õ�J|VWHULOPLúWLU�
�����/LWHUDW�UGHNL�EDúND�oDOÕúPDODU�GD�DúÕUÕ�LQWHUQHW�NXOODQÕPÕ�
VHUJLOH\HQ�ELUH\OHULQ�\HPHN�\HPH�YH\D�GDYUDQÕúVDO�VRUXQODUD�
YH� IL]LNVHO� DNWLYLWHOHUGH� D]DOPD\D� QHGHQ� RODELOHFH÷LQH� GDLU�
EXOJXODU�PHYFXWWXU���������6RV\DO�PHG\D�NXOODQÕPÕ�GD�GDKLO�
ROPDN� �]HUH� PHG\DQÕQ� NXOODQÕPÕ� |]HOOLNOH� LQFH� LGHDO�
J|U�Q�P� YH� GL\HW� N�OW�U�� LOH� LOJLOL� LoHUL÷LQ� \DQÕ� VÕUD� JÕGD�
UHNODPFÕOÕ÷ÕQD�PDUX]�NDOPD�\ROX�LOH�G�]HQVL]�\HPH�ULVNL�LOH�
LOLúNLOLGLU� ��������� 6RV\DO� L]RODV\RQXQ� JHUHNOLOLNOHULQLQ�
LOHWLúLP�DUDFÕ�RODUDN�VRV\DO�PHG\D�NXOODQÕPÕQÕ�DUWÕUGÕ÷Õ�YH�EX�
QHGHQOH�G�]HQVL]�\HPH�ULVNLQL�DUWÕUDELOGL÷L�G�ú�Q�OPHNWHGLU��
0HG\D\D� GDKD� oRN� PDUX]� NDOPD\D� LOLúNLQ� RODUDN�� |QFHNL�
DUDúWÕUPDODU��VWUHVOL�YH�WUDYPDWLN�G�Q\D�ROD\ODUÕQÕQ�PHG\DGD�
\HU�DOPDVÕQD�PDUX]�NDOPDQÕQ�DUWDQ�G�]HQVL]�\HPH�LOH�LOLúNLOL�
ROGX÷XQX� J|VWHUPLúWLU�� ����� \ÕOÕQGD� -DSRQ\D¶GD� \DúDQDQ�
GHSUHPLQ� PHG\DGD� \HU� DOPDVÕQÕQ� HWNLOHULQH� GDLU� ELOJLOHU�
VXQDQ� ELU� oDOÕúPDGD� EX� GXUXP� GL\HW� GH÷LúLNOLNOHUL� LOH�
LOLúNLOHQGLULOPLúWLU������

&RYLG���� G|QHPLQGH� JHQHO� SRS�ODV\RQGD� SRVW� WUDYPDWLN�
VWUHV� ER]XNOX÷X�� DQNVL\HWH� YH� GHSUHV\RQ� JLEL� SVLNL\DWULN�
GXUXPODU�DoÕVÕQGDQ�ULVN�DUWPDNWDGÕU���������<HPH�ER]XNOX÷X��
GX\JXVDO� \HPH�� LQWHUQHW� YH� VRV\DO� PHG\D� ED÷ÕPOÕOÕ÷Õ�
SUREOHPOHULQLQ� GX\JXVDO� IDNW|UOHU�� VWUHV� JLEL� GXUXPODUGDQ�
HWNLOHQGL÷L� J|]� |Q�QH� DOÕQGÕ÷ÕQGD�� &RYLG���� G|QHPL� EX�

SUREOHPOHUL�DUWWÕUDELOHQ�ELU�IDNW|U�RODELOLU��dDOÕúPD\D�NDWÕODQ�
ELUH\OHULQ��oWH�ELULQGHQ�ID]ODVÕ�NURQLN�KDVWDOÕN�ULVNLQLQ�DUWWÕ÷Õ�
������\Dú�DUDOÕ÷ÕQGDGÕU��%X�ULVNOL�G|QHPH�&RYLG����G|QHPL�
QLQ�JHWLUGL÷L�VHGDQWHU�\DúDP�GDYUDQÕúODUÕQD�\HPH�ER]XNOXN�
ODUÕ� YH� LQWHUQHW� ED÷ÕPOÕOÕ÷Õ� JLEL� SUREOHPOHULQ� HNOHQPHVL�
|]HOOLNOH�EX�\Dú�G|QHPLQGHNL�ELUH\OHULQ�JHQHO�VD÷OÕN�GXUXPX�
DoÕVÕQGDQ�E�\�N�ELU�ULVN�ROXúWXUPDNWDGÕU�

;76=i�^M�l6-:ʈ4-:
%X� oDOÕúPD� \HWLúNLQ� ELUH\OHUGH� \HPH� ER]XNOX÷X� ULVNL��
GX\JXVDO�\HPH��LQWHUQHW�YH�VRV\DO�PHG\D�ED÷ÕPOÕOÕ÷ÕQD�GDLU�
YHULOHU�VXQPDNWDGÕU��%XQXQOD�ELUOLNWH��EX�oDOÕúPDQÕQ�NHVLWVHO�
WDVDUÕPÕ�QHGHQL�LOH��EX�NDYUDPODU�DUDVÕQGDNL�LOLúNLOHUL�GR÷UX�
ODPDN� LoLQ� E�\�N� |OoHNOL� ER\ODPVDO� oDOÕúPDODUD� LKWL\Do�
YDUGÕU�� %X� NDSVDPGD� EX� NRQXODUÕQ� DG|OHVDQ� YH� �QLYHUVLWH�
G|QHPLQGH�DUDúWÕUÕOGÕ÷Õ�JLEL��\HWLúNLQOLN�G|QHPLQGH�GH�GDKD�
ID]OD�DUDúWÕUÕOPDVÕ�|QHPOLGLU��g]HOOLNOH�GX\JXVDO�GH÷LúLPOHULQ�
YH� VWUHVLQ�HWNLOHGL÷L� IDNW|UOHULQ�GH÷HUOHQGLULOPHVL�<%�YH� ø%�
ULVNLQLQ� GDKD� L\L� ELU� úHNLOGH� DQODúÕOPDVÕ� YH� EX� NRQXGD�
KHGHIOHULQ� EHOLUOHQPHVL� DoÕVÕQGDQ� oRN� |QHPOLGLU�� &RYLG����
G|QHPLQLQ� ROXPVX]� HWNLOHULQL� D]DOWPDN� YH�<%� YH� ø%� JLEL�
GXUXPODUÕQ�|QOHQPHVL�DPDFÕ�LOH�\DúDP�WDU]Õ�\HQLGHQ��G�]HQ�
OHPH� SURJUDPODUÕQÕQ� SODQODQPDVÕ�� LQWHUQHW� YH� VRV\DO� PHG��
\DQÕQ�GDKD�oRN�VD÷OÕN�DPDFÕ� LOH�NXOODQÕOPDVÕQÕQ�VD÷ODQPDVÕ�
�|UQ��SHGRPHWUH�X\JXODPDODUÕ��IL]LNVHO�DNWLYLWHQLQ�WHúYLNL��YH�
KHU�GXUXPGD�DQODPOÕ�YH�DPDoOÕ�DNWLYLWHOHUOH�GDKD�DNWLI�ROPDN�
NRQXVXQGD�IDUNÕQGDOÕ÷ÕQ�DUWWÕUÕOPDVÕQÕQ�EX�G|QHPLQ�ROXPVX]�
HWNLOHULQL� |QOHPHN� YH� D]DOWPDN� DoÕVÕQGDQ� |QHPOL� ROGX÷X�
G�ú�Q�OPHNWHGLU��

(WLN�.RPLWH�2QD\Õ��
%X�DUDúWÕUPD�LOJLOL�W�P�XOXVDO�G�]HQOHPHOHUH��NXUXPVDO�SROLWL�
NDODUD� YH� +HOVLQNL� %LOGLUJHVLQLQ� LONHOHULQH� X\JXQGXU� YH�
7UDN\D�hQLYHUVLWHVL�6RV\DO�YH�%HúHUL�%LOLPOHU�$UDúWÕUPDODUÕ�
(WLN� .XUXOX� WDUDIÕQGDQ� RQD\ODQPÕúWÕU� �.DUDU� QR�� ��������
dDOÕúPD� RQOLQH� RODUDN� \�U�W�OP�ú� ROXS�� ELUH\OHUH� oDOÕúPD�
NDSVDPÕQGD� J|QGHULOHQ� DQNHWOHULQ� EDúÕQGD� ELOJLOHQGLULFL� ELU�
PHWLQ� EXOXQPDNWDGÕU�� %X� PHWQL� RNX\XS�� PHWQLQ� DOWÕQGD�
³oDOÕúPD\Õ� NDWÕOPD\Õ� RQD\OÕ\RUXP´� LEDUHVLQL� LúDUHWOH\HQ�
NDWÕOÕPFÕODU�oDOÕúPD\D�GDKLO�HGLOPLúWLU��

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

)LQDQVDO�'HVWHN��
dDOÕúPD�LoLQ�KHUKDQJL�ELU�ILQDQVDO�GHVWHN�DOÕQPDPÕúWÕU�

øQDO�g�$NG�7ÕS�'�����������

���



6WRFNZHOO�6��7URWW�0��7XOO\�0��6KLQ�-��%DUQHWW�<��
%XWOHU�/��HW�DO��&KDQJHV�LQ�SK\VLFDO�DFWLYLW\�DQG�
VHGHQWDU\�EHKDYLRXUV�IURP�EHIRUH�WR�GXULQJ�WKH�
&29,'���� SDQGHPLF� ORFNGRZQ�� D� V\VWHPDWLF�
UHYLHZ��%0-�2SHQ�6SRUW�	�([HUFLVH�0HGLFLQH�
����������H�������

2UJDQL]DWLRQ�:+��0HQWDO�KHDOWK�DQG�SV\FKRVR�
FLDO� FRQVLGHUDWLRQV� GXULQJ� WKH� &29,'����
RXWEUHDN�����0DUFK�������:RUOG�+HDOWK�2UJDQL�
]DWLRQ�� ����� �KWWSV���DSSV�ZKR�LQW�LULV�ELW�
V W U H D P � K D Q �
GOH��������������:+2������Q&R9�0HQWDO+H
DOWK��������HQJ�SGI�

'L� 5HQ]R� /�� *XDOWLHUL� 3�� 3LYDUL� )�� 6ROGDWL� /��
$WWLQj�$�� &LQHOOL� *�� /HJJHUL� &�� &DSDUHOOR� *��
%DUUHD� /�� 6FHUER� )�� (VSRVLWR� (�� /RUHQ]R� '$��
(DWLQJ� KDELWV� DQG� OLIHVW\OH� FKDQJHV� GXULQJ�
&29,'����ORFNGRZQ��DQ�,WDOLDQ�VXUYH\��-RXUQDO�
RI�WUDQVODWLRQDO�PHGLFLQH���������������

0RQWHPXUUR� 1-%�� EHKDYLRU��� LPPXQLW\�� 7KH�
HPRWLRQDO�LPSDFW�RI�&29,'�����)URP�PHGLFDO�
VWDII� WR� FRPPRQ� SHRSOH�� %UDLQ�� EHKDYLRU�� DQG�
LPPXQLW\�������������±��

(YHUV� &�� 'LQJHPDQV�$�� -XQJKDQV�$)�� %RHYp�
$-1��5HYLHZV�%��)HHOLQJ�EDG�RU� IHHOLQJ�JRRG��
GRHV�HPRWLRQ�DIIHFW�\RXU�FRQVXPSWLRQ�RI�IRRG"�
$�PHWD�DQDO\VLV� RI� WKH� H[SHULPHQWDO� HYLGHQFH��
1HXURVFLHQFH� 	� %LREHKDYLRUDO� 5HYLHZV�
����������������

(GG\�.7��'R\OH�$&��+RVWH�55��+HU]RJ�'%��/H�
*UDQJH�'--RW$$R&��3V\FKLDWU\�$��(DWLQJ�GLVRU�
GHU� QRW� RWKHUZLVH� VSHFLILHG� LQ� DGROHVFHQWV��
-RXUQDO� RI� WKH�$PHULFDQ�$FDGHP\� RI� &KLOG�	�
$GROHVFHQW�3V\FKLDWU\�������������������

6QRHN�+0��(QJHOV�5&��9DQ�6WULHQ�7��2WWHQ�5-$��
(PRWLRQDO�� H[WHUQDO� DQG� UHVWUDLQHG� HDWLQJ�
EHKDYLRXU�DQG�%0,�WUDMHFWRULHV�LQ�DGROHVFHQFH��
$SSHWLWH��������������

7DR� =�� /LX�<-(��:HLJKW� 'LVRUGHUV�6WXGLHV� RQ�
$QRUH[LD� %�� 2EHVLW\�� ,V� WKHUH� D� UHODWLRQVKLS�
EHWZHHQ� ,QWHUQHW� GHSHQGHQFH� DQG� HDWLQJ� GLVRU�
GHUV"�$�FRPSDULVRQ�VWXG\�RI�,QWHUQHW�GHSHQGHQWV�
DQG�QRQ�,QWHUQHW�GHSHQGHQWV��(DWLQJ�DQG�:HLJKW�
'LVRUGHUV�6WXGLHV� RQ� $QRUH[LD�� %XOLPLD� DQG�
2EHVLW\��������������H���H���

dHOLN� d%�� 2GDFÕ� +�� %D\UDNWDU� 1-(�� :HLJKW�
'LVRUGHUV�6WXGLHV� RQ�$QRUH[LD� %�� 2EHVLW\�� ,V�
SUREOHPDWLF� LQWHUQHW� XVH� DQ� LQGLFDWRU� RI� HDWLQJ�
GLVRUGHUV� DPRQJ� 7XUNLVK� XQLYHUVLW\� VWXGHQWV"�
(DWLQJ� DQG� :HLJKW� 'LVRUGHUV�6WXGLHV� RQ�
$QRUH[LD�� %XOLPLD� DQG� 2EHVLW\�
������������������

.UXJ�,��7UHDVXUH�-��$QGHUOXK�0��%HOORGL�/��&HOOL�
QL�(��'L�%HUQDUGR�0��HW�DO��3UHVHQW�DQG�OLIHWLPH�
FRPRUELGLW\�RI�WREDFFR��DOFRKRO�DQG�GUXJ�XVH�LQ�
HDWLQJ�GLVRUGHUV��$�(XURSHDQ�PXOWLFHQWHU�VWXG\��
'UXJ� DQG� DOFRKRO� GHSHQGHQFH�� ��������������
�������

.LUiO\� 2�� 3RWHQ]D� 01�� 6WHLQ� '-�� .LQJ� '/��
+RGJLQV�'&��6DXQGHUV�-%��*ULIILWKV�'0��*MRQH�
VND� %�� %LOOLHX[� -�� %UDQG� 0�� $EERWW� :0��
&KPDQEHUODLQ� 56�� &RUD]]D� 2�� %XUNDXVNDV� -��
6DOHV�'0&��0RQWDJ�&��/RFKQHU�&��*ULQEODWW�(��
:HJPDQQ�(��0DUWLQRWWL�*��/HH�.+��5XPSI�+��
&DORYR�-��0RYDJKDU�$��+LJXFKL�6��0HQFKRQ�0-��
=RKDU� -��3HOOHJULQL�/��:DOLW]D�6��)LQHEHUJ�$1��
'HPHWURYLFV�=��3UHYHQWLQJ�SUREOHPDWLF�LQWHUQHW�
XVH�GXULQJ�WKH�&29,'����SDQGHPLF��&RQVHQVXV�
JXLGDQFH�� &RPSUHKHQVLYH� 3V\FKLDWU\�
����������������

*KRVK�5��'XEH\�0-��&KDWWHUMHH�6��'XEH\�6-03��
,PSDFW�RI�&29,'����RQ�FKLOGUHQ��VSHFLDO�IRFXV�
RQ� WKH�SV\FKRVRFLDO�DVSHFW��0LQHUYD�3HGLDWULFD�
������������������

'XEH\� 0-�� *KRVK� 5�� &KDWWHUMHH� 6�� %LVZDV� 3��
&KDWWHUMHH� 6�� 'XEH\� 6�� &29,'���� DQG� DGGLF�
WLRQ��'LDEHWHV�	�0HWDEROLF�6\QGURPH��&OLQLFDO�
5HVHDUFK�	�5HYLHZV�������������������

*DUQHU�'0��2OPVWHG�03��(DWLQJ�GLVRUGHU�LQYHQ�
WRU\���� SV\FKRORJLFDO� DVVHVVPHQW� UHVRXUFHV�
2GHVVD��)/����������

5RGJHUV�5)��0HOLROL�7��7KH�UHODWLRQVKLS�EHWZHHQ�
ERG\� LPDJH� FRQFHUQV�� HDWLQJ� GLVRUGHUV� DQG�
LQWHUQHW� XVH�� SDUW� ,�� $� UHYLHZ� RI� HPSLULFDO�
VXSSRUW�� $GROHVFHQW� 5HVHDUFK� 5HYLHZ�
�����������������

'RQJ� +��<DQJ� )�� /X� ;�� +DR�:-)L3�� ,QWHUQHW�
DGGLFWLRQ� DQG� UHODWHG� SV\FKRORJLFDO� IDFWRUV�
DPRQJ�FKLOGUHQ�DQG�DGROHVFHQWV�LQ�&KLQD�GXULQJ�
WKH� FRURQDYLUXV� GLVHDVH� ����� �&29,'�����
HSLGHPLF��)URQWLHUV�LQ�3V\FKLDWU\�������������

0RUJDQ� -)�� 5HLG� )�� /DFH\� -+�� 7KH� 6&2))�
TXHVWLRQQDLUH�� DVVHVVPHQW� RI� D� QHZ� VFUHHQLQJ�
WRRO� IRU� HDWLQJ� GLVRUGHUV�� %PM�
����������������������

$\GHPLU� 2�� .RNVDO� %�� 6DSPD]� 6<�� <XFH\DU�
+-$3'��5HOLDELOLW\�DQG�YDOLGLW\�RI�7XUNLVK�IRUP�
RI�6&2))�(DWLQJ�'LVRUGHUV�6FDOH�.DGLQ�XQLYHU�
VLWH� RJUHQFLOHULQGH�5(==<�<HPH�%R]XNOXNODUL�
2OFHJL�7XUNFH� IRUPXQXQ�JXYHQLOLUOLN�YH�JHFHU�
OLOLJL�� $QDGROX� 3VLNL\DWUL� 'HUJLVL�
��������6��������
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'R÷DQ� 7�� 7HNLQ� (*�� .DWUDQFÕR÷OX� $-3�6��
6FLHQFHV�%��)HHGLQJ�\RXU�IHHOLQJV��$�VHOI�UHSRUW�
PHDVXUH� RI� HPRWLRQDO� HDWLQJ�� 3URFHGLD�6RFLDO�
DQG�%HKDYLRUDO�6FLHQFHV����������������

+DKQ�$�� -HUXVDOHP�0�� ,QWHUQHWVXFKW²UHOLDELO�
LWlW� XQG� YDOLGLWlW� LQ� GHU� RQOLQH�IRUVFKXQJ���
2QOLQH�0DUNWIRUVFKXQJ��6SULQJHU��������������

ùDKLQ� &�� .RUNPD]� g�� øQWHUQHW� %D÷ÕPOÕOÕ÷Õ�
gOoH÷LQLQ� 7�UNoH\H� 8\DUODQPDVÕ�� $KPHW�
.HOHúR÷OX� (÷LWLP� )DN�OWHVL� 'HUJLVL�� ������ ����
��������

ùDKLQ� &��<D÷FÕ� 0�� 6RV\DO� 0HG\D� %D÷ÕPOÕOÕ÷Õ�
gOoH÷L�<HWLúNLQ�)RUPX��*HoHUOLOLN�9H�*�YHQLU�
OLN� dDOÕúPDVÕ��$KL� (YUDQ� hQLYHUVLWHVL� .ÕUúHKLU�
(÷LWLP�)DN�OWHVL�'HUJLVL�������������������

+HQVOH\�/-*1��:K\�WKH�FRURQDYLUXV�SDQGHPLF�
LV� WULJJHULQJ� WKRVH�ZLWK�HDWLQJ�GLVRUGHUV��������
�KWWSV���JOREDOQHZV�FD�QHZV���������HDW�
LQJ�GLVRUGHU�FRURQDYLUXV�

'HPLU�*��1XWULWLRQ��+HDOWK�%HKDYLRXU�&KDQJHV��
DQG� (DWLQJ� %HKDYLRXUV� RI� $GXOWV� 'XULQJ� WKH�
&29,'����3DQGHPLF�3HULRG��7XUNLVK�-RXUQDO�RI�
)DPLO\� 0HGLFLQH� DQG� 3ULPDU\� &DUH�
������������������

.�H\� *$�� (UJHQOHUGH� \HPH� ER]XNOXNODUÕ��
dRFXN� YH� (UJHQ� 3VLNL\DWULVL� 7HPHO� .LWDEÕ��
������������

.HOOHFL�0��*�OHU�1��6H]HU�+��*|OEDVÕ�=-730%��
/LVH� g÷UHQFLOHULQGH� øQWHUQHW� .XOODQPD� 6�UHVL�
QLQ�&LQVL\HW�YH�3VLNL\DWULN�%HOLUWLOHU�LOH�øOLùNLVL��
7$)� 3UHYHQWLYH� 0HGLFLQH� %XOOHWLQ��
�����������������

0HKPHW� (*��$\úHJ�O� .�� 7X÷ED� %�� hQLYHUVLWH�
g÷UHQFLOHULQGH� 6RV\DO� 0HG\D� %D÷ÕPOÕOÕ÷Õ� YH�
7DNÕQWÕOÕ� g]oHNLP� 'DYUDQÕúÕQÕQ� 6RV\DO�0HG\D�
.XOODQÕP� 6ÕNOÕ÷Õ� %DNÕPÕQGDQ� .DUúÕODúWÕUÕOPD��
<HQL�6\PSRVLXP�������������������
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7�UNL\H�øVWDWLVWLN�.XUXPX��KWWSV���GDWD�WXLN�JRY�
� W U � % X O W H Q � , Q G H [ " S +D Q H K D O N L � % L O L �
VLP�7HNQRORMLOHUL��%7��.XOODQLP�$UDVWLUPDVL��
����������

6LVWH� .�� +DQDIL� (�� 6HQ� /7�� 6LVZLGLDQL� /3��
/LPDZDQ�$3��0XUWDQL�%-��HW�DO��7KH� ,PSDFW�RI�
3K\VLFDO� 'LVWDQFLQJ� DQG� $VVRFLDWHG� )DFWRUV�
7RZDUGV� ,QWHUQHW� $GGLFWLRQ� $PRQJ� $GXOWV� LQ�
,QGRQHVLD� 'XULQJ� &29,'���� 3DQGHPLF�� $�
1DWLRQZLGH� :HE�%DVHG� 6WXG\�� )URQWLHUV� LQ�
SV\FKLDWU\����������

5RGJHUV� 5)�� /RPEDUGR� &�� &HUROLQL� 6�� )UDQNR�
'/��2PRUL�0��)XOOHU‐7\V]NLHZLF]�0��HW�DO��7KH�
LPSDFW� RI� WKH� &29,'‐��� SDQGHPLF� RQ� HDWLQJ�
GLVRUGHU� ULVN� DQG� V\PSWRPV�� ,QWHUQDWLRQDO�
-RXUQDO� RI� (DWLQJ� 'LVRUGHUV�
�������������������

0RWD� -�� 5LEHLUR� -�� 6DQWRV�03��*RPHV�+-3(6��
2EHVLW\��SK\VLFDO�DFWLYLW\��FRPSXWHU�XVH��DQG�79�
YLHZLQJ� LQ� 3RUWXJXHVH� DGROHVFHQWV�� 3HGLDWULF�
([HUFLVH�6FLHQFH�������������������

/HYLQH� 03�� 0XUQHQ� 6.--R6�� 3V\FKRORJ\� &��
³(YHU\ERG\�NQRZV�WKDW�PDVV�PHGLD�DUH�DUH�QRW�
>SLFN�RQH@�D�FDXVH�RI�HDWLQJ�GLVRUGHUV´��$�FULWLFDO�
UHYLHZ� RI� HYLGHQFH� IRU� D� FDXVDO� OLQN� EHWZHHQ�
PHGLD�� QHJDWLYH� ERG\� LPDJH�� DQG� GLVRUGHUHG�
HDWLQJ�LQ�IHPDOHV��-RXUQDO�RI�6RFLDO�DQG�&OLQLFDO�
3V\FKRORJ\�����������������

5RGJHUV�5)��)UDQNR�'/��%UXQHW�$��+HUEHUW�&)��
%XL�(-,-R('��'LVRUGHUHG�HDWLQJ�IROORZLQJ�H[SR�
VXUH� WR� WHOHYLVLRQ� DQG� LQWHUQHW� FRYHUDJH� RI� WKH�
0DUFK� ����� -DSDQ� HDUWKTXDNH�� ,QWHUQDWLRQDO�
-RXUQDO�RI�(DWLQJ�'LVRUGHUV������������������

$OVKHKUL�)6��$ODWDZL�<��$OJKDPGL�%6��$OKLIDQ\�
$$�� $OKDUEL� $�� 3UHYDOHQFH� RI� SRVW�WUDXPDWLF�
VWUHVV�GLVRUGHU�GXULQJ�WKH�&29,'����SDQGHPLF�
LQ�6DXGL�$UDELD��6DXGL�3KDUPDFHXWLFDO�-RXUQDO��
���������������������



ùHNLO����/RNDO�Q�NV�YH�X]DN�PHWDVWD]Õ�RODQ�KDVWDODUÕQ��
��������������VD÷�NDOÕP�DQDOL]L

<):<1̪5)
(UNHQ�HYUH�PHPH�NDQVHUL�WDQÕVÕ�DODQ�NDGÕQODUÕQ�oR÷X��0.&��
LOH�EDúDUÕOÕ�ELU�úHNLOGH�WHGDYL�HGLOHELOPHNWHGLU��$QFDN�\HWHUOL�
FHUUDKL�VÕQÕUODUD�XODúPDGDNL�EDúDUÕVÕ]OÕNODU��UHN�UUHQV�ULVNLQL�
D]DOWPDN� LoLQ�� UH�HNVL]\RQX�JHUHNOL�NÕOPDNWDGÕU��/LWHUDW�UGH�
FHUUDKL� VÕQÕU� WDQÕPÕQGDNL� IDUNOÕOÕNODU� QHGHQL� LOH� UH�HNVL]\RQ�
RUDQODUÕQÕQ� ���¶ODUD� NDGDU� oÕNWÕ÷ÕQÕ� ELOGLUHQ� \D\ÕQODU�
PHYFXWWXU�������%L]LP�oDOÕúPDPÕ]GD�EX�RUDQ������FLYDUÕQGD�
EXOXQPXúWXU��3UHRSHUDWLI�NOLQLNRSDWRORMLN�IDNW|UOHU�LOH�UH�HN�
VL]\RQ� DUDVÕQGDNL� LOLúNL\L� GH÷HUOHQGLUGL÷LPL]� oDOÕúPDPÕ]GD��
LNLOL�GH÷LúNHQ�DQDOL]LQGH�JHQo�\Dú��E�\�N� W�P|U��/9ø��(ø.��
PXOWLIRNDOLWH� YH� D[LOOHU� OHQI� QRGX� WXWXOXPX� YDUOÕ÷Õ� UH�HN��
VL]\RQ� JUXEXQGD� DQODPOÕ� RODUDN� \�NVHN� VDSWDQPÕú�� oRNOX�
GH÷LúNHQ� DQDOL]OHULQGH� LVH� JHQo� \Dú�� /9ø� YDUOÕ÷Õ� YH� W�P|U�
ER\XWXQXQ���FP¶GHQ�E�\�N�ROPDVÕ�UH�HNVL]\RQ�LoLQ�SURJQRV�
WLN�IDNW|UOHU�RODUDN�VDSWDQPÕúWÕU�

/LWHUDW�U� GH÷HUOHQGLULOGL÷LQGH��2¶6XOOLYDQ�YH� DUNDGDúODUÕQÕQ�
0.&� VRQUDVÕ� ORNDO� UHN�UUHQVL� GH÷HUOHQGLUGL÷L� UHWURVSHNWLI�
oDOÕúPDGD�YH�$]L]�YH�DUNDGDúODUÕQÕQ�\DSWÕ÷Õ�oRNOX�DQDOL]OHUGH�
JHQo� KDVWDODUGD� oDOÕúPDPÕ]GD� ROGX÷X� JLEL� UH�HNVL]\RQ�
ULVNLQLQ� DUWWÕ÷Õ� J|VWHULOPLúWLU� ��������� <LQH� OLWHUDW�UGH�
oDOÕúPDPÕ]D�EHQ]HU�úHNLOGH�W�P|U�ER\XWX�YH�HYUHVLQLQ�UH�HN�
VL]\RQ� LoLQ� SURJQRVWLN� IDNW|UOHU� ROGX÷X� GD� J|VWHULOPLúWLU�
���±�����
dDOÕúPDPÕ]GD�PDPRJUDILN�GDQVLWH�YH�GH÷LúLNOLNOHU�LOH�UH�HN�
VL]\RQ� DUDVÕQGD� LOLúNL� J|VWHULOHPHGL�� $QFDN� %DQL� YH�
DUNDGDúODUÕ� oDOÕúPDODUÕQGD� DUWPÕú� PDPRJUDILN� GDQVLWHQLQ��
%HURQ�YH�DUNDGDúODUÕ�LVH�PDPRJUDILN�PLNURNDOVLILNDV\RQODUÕQ�
W�P|U�Q� LQWUDRSHUDWLI� ORNDOL]DV\RQX� YH� oÕNDUÕOPDVÕQGD�
]RUOX÷D�QHGHQ�RODELOGL÷LQL�YH�UH�HNVL]\RQ�ULVNLQL�DUWWÕUGÕ÷ÕQÕ�
J|VWHUPLúOHUGLU����������

%D÷ÕPVÕ]� ELU� ULVN� IDNW|U�� RODUDN� GH÷HUOHQGLUGL÷LPL]� DLOH�
|\N�V�� LOH� UH�HNVL]\RQ� DUDVÕQGD� GD� DQODPÕ� ELU� LOLúNL�
VDSWDPDGÕN��$QFDN� DLOH� |\N�V�� YH� ORNDO� UHN�UUHQVLQ� GH÷HU�
OHQGLULOGL÷L�oDOÕúPDODUGD����SULPHU�\D�GD�GL÷HU�PHPHGH�\HQL�
ELU�SULPHU�NDQVHU�ULVNLQGH�DUWÕú�ROGX÷X�EHOLUWLOPLúWLU����±����
�dDOÕúPDPÕ]GD�� UH�HNVL]\RQ� ULVNLQL� DUWÕUDQ� IDNW|UOHUL� GH÷HU�
OHQGLULUNHQ�� X\JXODQDQ� EL\RSVL� WHNQL÷L� LOH� UH�HNVL]\RQ�
VD\ÕVÕQGDNL� DUWÕú� DUDVÕQGD� DQODPOÕ� ELU� LOLúNL� VDSWDPDGÕN��
3HUN�WDQ� EL\RSVL� WHNQL÷L� LOH� PHPHGH� NLWOHVL� RODQ� KDVWDODU�

EHQLQJ� OH]\RQ� YDUOÕ÷ÕQGD� JHUHNVL]� FHUUDKL� LúOHPGHQ� NRUXQ�
PDNWDGÕUODU��%L\RSVL\OH�NDQVHU�VDSWDQDQ�KDVWDODUGD�LVH�NOLQLN��
UDG\RORMLN� YH� SDWRORMLN� GH÷HUOHQGLUPH� LOH� WHGDYL� SODQÕ�
EHOLUOHQPHNWH� E|\OHOLNOH� SUHRSHUDWLI� G|QHPGH� KDVWDQÕQ�
WHGDYL\H�X\XPX�VD÷ODQÕUNHQ�0.&¶\H�NDUúÕ�J�YHQ�ROXúPDNWD�
YH�GROD\ÕVÕ\OD�\|QWHPLQ�EDúDUÕ�RUDQÕ�DUWPDNWDGÕU��(NVL]\RQHO�
EL\RSVLOHU�� VDGHFH� OH]\RQ� SDWRORMLVLQL� EHOLUOHPHN� DPDFÕ\OD�
WDVDUODQPÕú� ROGX÷XQGDQ�� FHUUDKODU�� SRVW�RSHUDWLI� GHIHNWOHUL�
PLQLPDOL]H�HWPHN�LoLQ��NDQVHU�UH]HNVL\RQX�LoLQ�ROPDVÕ�JHUH��
NHQGHQ�GDKD�D]�DJUHVLI�RODELOLUOHU������%X�GD�OLWHUDW�UGH�HNVL]��
\RQHO� EL\RSVL� X\JXODPDVÕ� QHGHQL\OH� DUWDQ� UH�HNVL]\RQ�
RUDQODUÕQÕ� DoÕNOD\DELOLU� ������ dDOÕúPDPÕ]GD�� UH�HNVL]\RQ�
ULVNLQL�DUWÕUDQ�IDNW|UOHUL�GH÷HUOHQGLULUNHQ��X\JXODQDQ�EL\RSVL�
WHNQL÷L�LOH�UH�HNVL]\RQ�VD\ÕVÕQGDNL�DUWÕú�DUDVÕQGD�DQODPOÕ�ELU�
LOLúNL� VDSWDPDGÕN�� <XNDUÕGD� EDKVHGLOHQ� QHGHQOHUGHQ� GROD\Õ�
|]HOOLNOH� SDOSDEOH� PHPH� OH]\RQODUÕQGD� WUX�FXW� EL\RSVLQLQ�
GDKD�X\JXQ�ROGX÷X�ELOLQPHNWHGLU�

+LVWRSDWRORMLN� GH÷HUOHQGLUPHOHUGH�� LQWDGXNWDO� NDUVLQRP��
LQYD]LY� NDQVHU� YH� LQWUDGXNWDO� NDUVLQRP� ELUOLNWHOL÷L� VÕN�
NDUúÕODúÕODQ�ELU�GXUXPGXU��øQWUDGXNWDO�NDUVLQRP�YDUOÕ÷ÕQÕQ�YH�
JHQLúOL÷LQLQ�WDQÕPODQPDVÕ��L]ROH�LQYD]LY�KDVWDOÕ÷D�J|UH�GDKD�
]RUGXU�������%X�GD�ORNDO�UHN�UUHQV�YH�SR]LWLI�FHUUDKL�VÕQÕUODU�
QHGHQL\OH� UH�HNVL]\RQ� RUDQODUÕQÕ� DUWÕUÕ\RU� RODELOLU�� %L]LP�
oDOÕúPDPÕ]GD�GD�JHQo�\Dú�YH�(ø.�YDUOÕ÷Õ�� UH�HNVL]\RQ�RODQ�
JUXSWD�ROPD\DQ�JUXSWDQ�DQODPOÕ�RODUDN�\�NVHN�EXOXQPXúWXU�
���������±����� øQYD]LY� ORE�OHU� WLS� PHPH� NDQVHULQGH� GH��
UH�HNVL]\RQ� JHUHNVLQLPLQLQ� GDKD� ID]OD� ROGX÷XQX� V|\OH\HQ�
\D\ÕQODU� YDUGÕU� ��������������� $QFDN� EL]LP� oDOÕúPDPÕ]GD�
ORE�OHU�NDUVLQRP�YDUOÕ÷Õ�LOH�UH�HNVL]\RQ�DUDVÕQGD�DQODPOÕ�ELU�
LOLúNL�J|VWHULOHPHPLúWLU�
/H]\RQXQ� YDUOÕ÷ÕQÕQ� YH� ER\XWODUÕQÕQ� WDP� RODUDN� WDQÕPODQD��
PDPD� QHGHQOHULQGHQ� ELU� GL÷HUL� GH� PXOWLIRNDO� KDVWDOÕN�
YDUOÕ÷ÕGÕU��%X�GXUXPXQ�DUWPÕú�UH�HNVL]\RQ�RUDQODUÕ�LOH�LOLúNLVL��
OLWHUDW�UGH� SHN� oRN� oDOÕúPDGD� J|VWHULOPLúWLU� ������±�����
%L]LP�oDOÕúPDPÕ]GD�GD�OLWHUDW�U�EXOJXODUÕQÕ�GHVWHNOHU�úHNLOGH��
PXOWLIRNDOLWHQLQ�� UH�HNVL]\RQ� RUDQODUÕQGD� DUWÕú� LOH� LOLúNLVL�
ROGX÷X�VRQXFXQD�YDUÕOPDNWDGÕU�

dDOÕúPDPÕ]GD�� UH�HNVL]\RQ� \DSÕODQ� JUXSWD�� /9,� YH� DNVLOHU�
OHQI�QRGX�WXWXOXPXQXQ��DQODPOÕ�RODUDN�\�NVHN�ROGX÷X�EXOXQ�
GX�� /LWHUDW�UGH� GH�� UH�HN]LV\RQOD� LOLúNLOL� IDNW|UOHU� DUDVÕQGD��
OHQIRYDVN�OHU� LQYD]\RQ� YDUOÕ÷Õ� ����� YH� DNVLOHU� OHQI� QRGX�
WXWXOXPXQXQ� GD� \HU� DOGÕ÷ÕQÕ� VDYXQDQ� oDOÕúPDODUD� NDUúÕQ�
����������� EX� SDUDPHWUHOHULQ�� UH�HNVL]\RQ� RUDQODUÕQÕ� HWNLOH�
PHGL÷LQL�V|\OH\HQ�oDOÕúPDODU�GD�YDUGÕU���������
�+RUPRQ� UHVHSW|UOHUL�YDUOÕ÷Õ��PHPH�NDQVHUL� LoLQ�SURJQRVWLN�
IDNW|UOHUGLU��(5�YH�35�YDUOÕ÷ÕQÕQ��GDKD�L\L�NOLQLN�VRQXoODUOD�
LOLúNLOL� ROGX÷X� ELOLQPHNWHGLU�� dDOÕúPDPÕ]GD�� (5� YH� 35�
YDUOÕ÷ÕQÕQ��UH�HNVL]\RQ�ULVNL��]HULQH�HWNLVL�J|VWHULOHPHPLúWLU��
$QFDN�\DSÕODQ�ELU�oDOÕúPDGD��35�QHJDWLI�W�P|UOHULQ��UH]LG�HO�
NDQVHUOL�KDVWDODUGD����\D�GD�GDKD�ID]OD�UH�HNVL]\RQ�LOH�LOLúNLOL�
ROGX÷X�J|VWHULOPLúWLU�������%L]LP�oDOÕúPDPÕ]GD�(5�YH�35�LOH�
ELUOLNWH�GH÷HUOHQGLUGL÷LPL]�GL÷HU�SDUDPHWUHOHU�RODQ�.L����YH�
&�HUE%� ��� JUXSODU� DUDVÕQGD� DQODPOÕ� ELU� IDUNOÕOÕN� ROXúWXU�
PDPÕúWÕU�� %XQXQ� QHGHQL�� \DSÕODQ� oDOÕúPDODUGDNL� ROJX�
VD\ÕODUÕQÕQ� YH� GL÷HU� |]HOOLNOHULQLQ� ELUELULQGHQ� IDUNOÕ� ROPDVÕ�
RODELOLU�
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ABSTRACT
Objective: 
$�VLJQLILFDQW� SURSRUWLRQ�RI� SDWLHQWV� XQGHUJRLQJ�EUHDVW� FRQ��
VHUYLQJ�VXUJHU\�UHTXLUH�UH�H[FLVLRQ�IRU�UHVLGXDO�FDQFHU��7KLV�
VWXG\�DLPV�WR�GHWHUPLQH�WKH�IDFWRUV�DVVRFLDWHG�ZLWK�UHVLGXDO�
WXPRU�LQ�SDWLHQWV�XQGHUJRLQJ�EUHDVW�FRQVHUYLQJ�VXUJHU\��DQG�
WR�HYDOXDWH�WKH�IROORZ�XS�UHVXOWV�RI�WKH�SDWLHQWV��

5I\MZQIT�IVL�5M\PWL["�
3DWLHQWV� XQGHUZHQW� EUHDVW�FRQVHUYLQJ� VXUJHU\� LQ� D� ��\HDU�
SHULRG�ZHUH�LQFOXGHG�LQ�WKLV�VWXG\��3DWLHQWV�ZHUH�GLYLGHG�LQ���
JURXSV�� QR� UH�H[FLVLRQ� �*URXS�$��� DQG� UHTXLUHG� UH�H[FLVLRQ�
�*URXS� %��� 3DWLHQWV� ZKR� XQGHUZHQW� PDVWHFWRP\� LQ� WKH�
IROORZ�XS�ZHUH�H[FOXGHG�

:M[]T\["�
,Q�WKLV�VWXG\������SDWLHQWV�ZHUH�DVVHVVHG��WKRVH�����LQ�*URXS�
$��DQG����LQ�*URXS�%��$�WRWDO�����PDVVHV�ZHUH�IRXQG������LQ�
*URXS�$��DQG����LQ�*URXS�%��7KH�PHGLDQ�IROORZ�XS�WLPH��DQG�
GLVHDVH� IUHH� VXUYLYDO� ZHUH� ���� �,QWHU� 4XDQWLOH� 5DQJH�
>,45@ ����������\HDUV��DQG������,45 ����������\HDUV�UHVSHF�
WLYHO\��7KHUH�ZDV�QR�GLIIHUHQFH�LQ�GLVHDVH�IUHH�VXUYLYDO��DQG�
ORFDO� UHFXUUHQFH� EHWZHHQ� JURXSV� �S ������� DQG� S �������
UHVSHFWLYHO\���$[LOODU\�O\PSK�QRGH�LQYROYHPHQW��O\PSKRYDV�
FXODU�LQYDVLRQ��H[WHQVLYH��LQWUDGXFWDO�FRPSRQHQW��PXOWLIRFD��
OLW\�� ODUJH� WXPRU� GLDPHWHU� DQG� \RXQJHU� DJH� � SDWLHQWV� ZHUH�
KLJKHU�LQ�UH�H[FLVLRQ�JURXS��0XOWLYDULDWH�DQDO\VLV�LGHQWLILHG��
DEVHQFH�RI�O\PSKRYDVFXODU�LQYDVLRQ��2GGV�5DWLR�>25@ ������
���&O� ������������ DQG� DJH� !��� \HDUV� �25 ������ ���&O�
����������� ZHUH� DVVRFLDWHG� ZLWK� ORZHU� UH�H[FLVLRQ� UHTXLUH�
PHQW�� KRZHYHU�� WXPRU� GLDPHWHU� !�� FP� �25 ��������&O�
������������ZDV�DVVRFLDWHG�ZLWK�UH�H[FLVLRQ�

+WVKT][QWV"�
7KHUH�ZDV�QR�GLIIHUHQFH� LQ� GLVHDVH� IUHH� VXUYLYDO�� DQG� ORFDO�
UHFXUUHQFH�EHWZHHQ���JURXSV��3DWLHQWV�VKRXOG�EH�LQIRUPHG�IRU�
WKH�ULVN�RI�UH�H[FLVLRQ�DIWHU�LQLWLDO�EUHDVW�FRQVHUYLQJ�VXUJHU\�
DQG�ZLGHU�VXUJLFDO�H[FLVLRQ�RU�RQFRSODVWLF�VXUJHU\�VKRXOG�EH�
SHUIRUPHG�LQ�ULVN\�SDWLHQWV��

3Ma�?WZL["�
%UHDVW� FRQVHUYLQJ� VXUJHU\�� 5H�H[FLVLRQ�� (DUO\� VWDJH� EUHDVW�
FDQFHU

/ʈ:ʈ̪�
0HPH� NDQVHUL�� NDGÕQODUGD� HQ� ID]OD� J|U�OHQ� NDQVHUGLU� YH�
NDQVHUH�ED÷OÕ�|O�POHU�DUDVÕQGD�HQ�VÕN�QHGHQGLU��.DGÕQODUGDNL�
NDQVHUOHULQ�W�P�Q�Q����¶�QGHQ�YH�NDQVHUOH�LOLúNLOL�|O�POHU�
LQ����¶LQGHQ�VRUXPOXGXU������0HPH�NDQVHUL�WHGDYLVL�LoLQ�VRQ�
\ÕOODUGD�UDGLNDO�FHUUDKL�JLULúLPOHUGHQ�PHPH�NRUX\XFX�FHUUDKL�
�0.&��JLULúLPOHUH�GR÷UX�ELU�\|QHOLú�YDUGÕU��%X�\|QHOLPGH��

UDGLNDO� FHUUDKL� WHGDYLOHULQ� KDVWDODU� WDUDIÕQGDQ� NROD\� NDEXO�
HGLOHPHPHVL��0.&¶H� DLW� NR]PHWLN� VRQXoODUÕQÕQ� L\L� ROPDVÕ��
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VL]\RQ� JUXEXQGD� DQODPOÕ� RODUDN� \�NVHN� VDSWDQPÕú�� oRNOX�
GH÷LúNHQ� DQDOL]OHULQGH� LVH� JHQo� \Dú�� /9ø� YDUOÕ÷Õ� YH� W�P|U�
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$WPÕú� \HGL� ������ W�P|UGH� /9ø� VDSWDQÕUNHQ�� ��� �������
W�P|UGH�31ø�WHVSLW�HGLOGL�����������JUDGH���W�P|U�����������
JUDGH���W�P|U�����������JUDGH���W�P|U�VDSWDQGÕ��6SHVPHQOHU�
LQ� ���� �����µVÕQGD� ø'.� YDUOÕ÷Õ� J|U�OG��� %XQODUÕQ� ���
�����¶VLQGH� (ø.� VDSWDQGÕ�� /RE�OHU� QHRSOD]L� ��� �������
OH]\RQGD� VDSWDQGÕ�� +RUPRQ� UHVHSW|U� GXUXPX� GH÷HUOHQGL�
ULOGL÷LQGH�� ���� ������ (5� SR]LWLIOL÷L�� ���� ������ 35� SR]L��
WLIOL÷L�� ��� ������ &�HUE%�� SR]LWLIOL÷L� VDSWDQGÕ�� 6HNVHQ� EHú�
W�P|U�Q� ��� ����¶LQGH�.L� ��� SUROLIHUDV\RQ� LQGHNVL� !��� LGL��
7�P�OH]\RQODUÕQ���������¶VLQGH�DNVLOOHU�OHQI�QRGX�WXWXOXPX�
YDUGÕ�� +DVWDODUÕQ� ���� �����¶�� DGMXYDQ� .7�� ��� ����¶VÕ�
1HR�$GMXYDQ� .7� DOGÕ�� W�P� LQYD]LY� KDVWDODUD� DGMXYDQ� 57�
X\JXODQGÕ�

3URJQRVWLN� IDNW|UOHUL� EHOLUOHPHN� LoLQ� \DSÕODQ� LNL� GH÷LúNHQOL�
DQDOL]OHUH� EDNÕOGÕ÷ÕQGD�� *UXS�$¶GD� ��� \Dú� �VW�� KDVWDODUÕQ�
RUDQÕ� *UXS� %¶GHQ� GDKD� ID]OD� LGL� �VÕUDVÕ\OD� ���� YH� �����
S �������� +HU� LNL� KDVWD� JUXEXQGD�� DLOH� |\N�V�� DoÕVÕQGDQ�
DQODPOÕ�ELU� IDUNOÕOÕN� L]OHQPH]NHQ� �S!������� SRVW�PHQRSR]DO�
KDVWD�RUDQÕ��*UXS�$¶GD�*UXS�%¶GHQ�ID]OD�LGL��VÕUDVÕ\OD������
YH������S ��������*UXS�$�YH�*UXS�%�DUDVÕQGD�W�P|U�JUDGH��
OHUL� DoÕVÕQGDQ� DQODPOÕ� ELU� IDUNOÕOÕN� L]OHQPH]NHQ� �S!�������
*UXS� %¶GH� W�P|U� oDSÕ� DQODPOÕ� RODUDN� \�NVHN� EXOXQGX�
�S ��������7�P|U� ORNDOL]DV\RQX� DoÕVÕQGDQ� JUXSODU� DUDVÕQGD�
DQODPOÕ� ELU� IDUNOÕOÕN� EXOXQPDGÕ� �S!������� *UXSODUÕQ� NOLQLN�
|]HOOLNOHUL�7DEOR�,¶GH�YHULOPLúWLU��

7DEOR�,��0HPH�NRUX\XFX�FHUUDKL�KDVWD�JUXSODUÕQÕQ�NOLQLN
���������������|]HOOLNOHUL�Q�����

<DSÕODQ�EL\RSVL�W�U���W�P|U�KLVWRORMLVL�YH�31ø�GD÷ÕOÕPÕ�DoÕVÕQ�
GDQ�� JUXSODU� DUDVÕQGD� DQODPOÕ� ELU� IDUNOÕOÕN� EXOXQPDGÕ�
�S!������� � *UXS�$
� GD� /9ø� RUDQÕ� DQODPOÕ� RODUDN� GDKD� D]GÕ�
�VÕUDVÕ\OD����� YH������ S �������� *UXS�$¶GD� ø'.� YH� (ø.�
RUDQODUÕ� DQODPOÕ� RODUDN� GDKD� G�ú�N� EXOXQGX� �VÕUDVÕ\OD� ø'.�
LoLQ�����YH������S �������(ø.�LoLQ�����YH������S ��������
$NVLOOHU� OHQI�QRGX�WXWXOXPX�YH�PXOWLIRNDO�KDVWDOÕN�RUDQODUÕ��
*UXS� $¶GD� GDKD� G�ú�N� VDSWDQGÕ� �VÕUDVÕ\OD� ���� YH� �����
S �����������YH�����S ��������
(5���35���&�HUE%���.L����GXUXPODUÕ�DoÕVÕQGDQ�LNL�JUXS�DUDVÕQ�
GD�DQODPOÕ�IDUN�\RNWX��S!�������1HR�DGMXYDQ�YH�DGMXYDQ�.7�
DOPD�RUDQODUÕ�DoÕVÕQGDQ�GD�IDUNOÕOÕN�EXOXQPDGÕ��S!�������<LQH�
oDOÕúPDGD� GH÷HUOHQGLULOHQ� UDG\RORML� EXOJXODUÕ� DoÕVÕQGDQ�
DQODPOÕ�ELU�IDUNOÕOÕN�L]OHQPHGL��S!�������3URJQRVWLN�IDNW|UOHU�
LoLQ� \DSÕODQ� LNLOL� GH÷LúNHQ� DQDOL]OHULQGH� DQODPOÕ� ROGX÷X�
VDSWDQDQ�NOLQLN�|]HOOLNOHU�oRNOX�GH÷LúNHQ�DQDOL]L�LOH��LQFHOHQ�
GL��%X� DQDOL]GH�� !��� \Dú� �2GGV� UDWLR� >25@� ����� YH����&O�
�����������YH�OHQIRYDVN�OHU�LQYD]\RQ�ROPDPDVÕQÕQ��25������
YH� ���&O� ����������� UH�HNVL]\RQ� ULVNLQL� D]DOWWÕ÷Õ�� W�P|U�
oDSÕQÕQ� �� FP¶GHQ� E�\�N� ROPDVÕQÕQ� �25� ����� YH� ���&O�
������������LVH�EX�ULVNL�DUWWÕUGÕ÷Õ�J|VWHULOGL��7DEOR�,,��

7DEOR�,,��.OLQLN�|]HOOLNOHULQ�oRNOX�GH÷LúNHQ�DQDOL]L�
�����������������LOH�LQFHOHQPHVL�

*UXS�$�YH�%�LoLQ�PHG\DQ�WDNLS�V�UHVL�����\ÕO��d$$�����������
\ÕO��LGL��+HU�LNL�JUXS�LoLQ�PHG\DQ�KDVWDOÕNVÕ]�VD÷�NDOÕP�V�UHVL�
����\ÕOGÕ���d$$�����������\ÕO���+DVWDODUÕQ�WDNLSOHULQGH���JUXS�
DUDVÕQGD�KDVWDOÕNVÕ]�VD÷�NDOÕP�DoÕVÕQGDQ�DQODPOÕ�IDUN�J|U�O�
PHGL��S ��������ùHNLO�����

ùHNLO����*UXS�$�YH�*UXS�%
QLQ�KDVWDOÕNVÕ]�VD÷�NDOÕP�DQDOL]L

7RSODP� �� KDVWDGD� ORNDO� Q�NV� VDSWDQGÕ�� JUXSODU� DUDVÕQGD�
LVWDWLVWLNVHO�IDUN�\RNWX��VÕUDVÕ�LOH���¶H�����S ��������7RSODP�
��� ����� KDVWDGD� X]DN� PHWDVWD]� VDSWDQGÕ�� JUXSODU� DUDVÕQGD�
LVWDWLVWLNVHO�IDUN�J|U�OPHGL�����¶D�����S ��������7�P�KDVWD�
ODU�ELUOLNWH�GH÷HUOHQGLULOGL÷LQGH�ORNDO�Q�NV�RODQ�YH�ROPD\DQ�
ODU� DUDVÕQGD� JHQHO� VD÷� NDOÕP� DoÕVÕQGDQ� LVWDWLVWLNVHO� ELU� IDUN�
\RNWX� �S �������� <LQH� W�P� KDVWDODU� ELUOLNWH� GH÷HUOHQGL�
ULOGL÷LQGH�ORNDO�Q�NV�RODQODU�LOH�X]DN�PHWDVWD]Õ�RODQ�KDVWDODU�
KDVWDOÕNVÕ]� VD÷� NDOÕP� YH� JHQHO� VD÷� NDOÕP� DoÕVÕQGDQ�
NDUúÕODúWÕUÕOGÕ÷ÕQGD��JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�IDUN�VDSWDQ�
PDGÕ��VÕUDVÕ\OD�S �������S ��������ùHNLO����

6DUÕGHPLU�hQDO�'��YH�DUN� $NG�7ÕS�'�����������

���

dDOÕúPDPÕ]D� GDKLO� RODQ� KDVWDODUGD� SDWRORMLN� FHUUDKL� VÕQÕU� ��
PP�YH�DOWÕ�RODUDN�NDEXO� HGLOPHNWH� LNHQ�J�Q�P�]GH�QR� LQN�
NDYUDPÕ� LOH� FHUUDKL� VÕQÕU� SR]LWLIOLN� RUDQODUÕ� G�úVH� GH� UH�HN��
VL]\RQ� LKWL\DFÕ�RODELOPHNWHGLU� ������<LQH� FHUUDKL� VÕQÕU� SR]L��
WLIOL÷LQL�G�ú�UPH\H��NR]PHWLN�VRQXoODUÕ�YH�KDVWD�PHPQXQL\H�
WLQL�DUWWÕUPD\D�\|QHOLN�&HUUDKL�2QNRORML�'HUQH÷L�YH�$PHUL�
NDQ� 7|UDSDWLN� 5DG\RORML� YH� 2QNRORML� 'HUQH÷LQLQ� X\JXQ�
J|U�QW�OHPH�YH�EL\RSVL�\|QWHPOHUL�LOH�RQNRSODVWLN�WHNQLNOH��
ULQ� NXOODQÕOPDVÕ� JLEL� |QHULOHULQL� LoHUHQ� SHULRSHUDWLI� VWUDWHML�
EHOLUOHPH�DUDoODUÕQÕQ�ELOGLULOGL÷L�ELOLQPHNWHGLU�������g]HOOLNOH�
RQNRSODVWLN� PHPH� FHUUDKLVL�� 0.&� LOH� NDUúÕODúÕODQ� ELUoRN�
NR]PHWLN�VRUXQX�RUWDGDQ�NDOGÕUPDNWD�YH�KDVWDOÕ÷ÕQ�RQNRORMLN�
NRQWURO�Q��DUWWÕUPDNWDGÕU���������
�6RQXQGD�J�YHQOL� FHUUDKL� VÕQÕU� HOGH� HGLOHELOL\RUVD�� ELU� YH\D�
ELUGHQ�ID]OD�UH�HNVL\RQ�\DSÕOPDVÕQÕQ�ORNDO�UHN�UUHQV�RUDQÕQÕ�
DUWÕUPDGÕ÷Õ�� EX� KDVWDODUÕQ� UH�HNVL]\RQ� \DSÕOPD\DQ� JUXS� LOH�
EHQ]HU� VD÷� NDOÕP� RUDQODUÕQD� VDKLS� ROGX÷X� ELOLQPHNWHGLU�
������������ %L]LP� oDOÕúPDPÕ]ÕQ� X]XQ� G|QHP� WDNLSOHULQH�
EDNÕOGÕ÷ÕQGD� GD� �� JUXS� DUDVÕQGD� JHQHO� YH� KDVWDOÕNVÕ]� VD÷�
NDOÕPÕQ�EHQ]HU�ROGX÷X�YH�ORNDO�Q�NV�DoÕVÕQGDQ�DUDGD�DQODPOÕ�
IDUN�ROPDGÕ÷Õ�J|U�OP�úW�U�
5HWURVSHNWLI� RODUDN� WDVDUODQPÕú� RODQ� oDOÕúPDPÕ]ÕQ� HNVLN�
QRNWDODUÕQGDQ� ELULVL�� G�ú�N� NR]PHWLN� EHNOHQWL� QHGHQL\OH�
PDVWHNWRPL\H� \|QOHQGLULOHQ� KDVWD� VD\ÕVÕQÕQ� ELOLQPHPHVLGLU��
%HQ]HU�úHNLOGH��NHQGL�WHUFLKL�LOH�0.&�VRQUDVÕQGD�UH�HNVL]\RQ�
\HULQH� PDVWHNWRPL� JHoLUHQ� ROJX� VD\ÕVÕ� GD� YHULOHU� DUDVÕQGD�
EXOXQPDPDNWDGÕU��$\UÕFD��ELU�EDúND�NÕVÕWOD\ÕFÕ�IDNW|U�RODUDN��
R� G|QHPGH� JHQHWLN� WHVWOHUH� HULúLP� NÕVÕWOÕOÕ÷ÕQÕQ� ROPDVÕ�
QHGHQL\OH� DLOH� |\N�V�� SR]LWLI� RODQ� KDVWDODUÕQ� WDQÕ� YH� WHGDYL�
V�UHoOHULQGH� QDVÕO� HWNLOHQGLNOHUL� \RUXPODQDPDPÕúWÕU�� <LQH�
oDOÕúPDQÕQ� \DSÕOGÕ÷Õ� G|QHPGH� LQWUDRSHUDWLI� FHUUDKL� VÕQÕU�
GH÷HUOHQGLUPHVL� LoLQ� XOWUDVRQ� \D� GD� NDYLWH� VÕQÕUODUÕQGDQ�
IUR]HQ� |UQHNOHPH� JLEL� HN� \|QWHPOHU� NXOODQÕOPDPDVÕ� UH�HN��
VL]\RQ�RUDQODUÕPÕ]ÕQ�\�NVHN�EXOXQPDVÕ�LOH�LOLúNLOL�RODELOLU�YH�
LOLúNLOL� IDNW|UOHULQ� GH÷HUOHQGLULOHFH÷L� EDúND� oDOÕúPDODUGD� EX�
QRNWDODU�J|]�|Q�QH�DOÕQDELOLU�

SONUÇ
0HPH� NRUX\XFX� FHUUDKL� HUNHQ� G|QHP� PHPH� NDQVHUL�
WHGDYLVLQGH��W�P�G�Q\DGD�JLGHUHN�DUWDQ�RUDQGD�PDVWHNWRPL�
QLQ� \HULQL� DOPDNWDGÕU��$QFDN�� 0.&¶QLQ� PXOWLGLVLSOLQHU� ELU�
\DNODúÕP� JHUHNWLUGL÷L� YH� UH�HNVL]\RQODUD� LKWL\Do� GX\XODEL�
OHFH÷L� XQXWXOPDPDOÕGÕU�� 0HPH� NRUX\XFX� FHUUDKL� X\JXOD�
QDFDN�KDVWDODUGD�|]HOOLNOH�SDOSDEOH�W�P|U��RODQODUGD�WDQÕ�LoLQ�
WUX�FXW� EL\RSVL� WHUFLK� HGLOPHVL�� KLVWRSDWRORMLN� RODUDN�PXOWL�
IRNDOLWH��(ø.�YDUOÕ÷Õ��/9,�YH\D� DNVLOOHU� OHQI�QRGX� WXWXOXPX�
RODQ� W�P|U� ER\XWX� �� FP¶GHQ�E�\�N�\D� GD� JHQo� KDVWDODUGD��
GDKD�JHQLú�ELU�FHUUDKL�HNVL]\RQ�DODQÕQÕQ�\D�GD�X\JXQ�RQNR�
SODVWLN� \|QWHPOHULQ� WHUFLK� HGLOPHVLQLQ� KDVWD\Õ� LNLQFL� ELU�
LúOHPGHQ�NXUWDUDFD÷Õ�J|]�DUGÕ�HGLOPHPHOLGLU��

(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
$NGHQL]� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� (WLN� .XUXOX� WDUDIÕQGDQ�
RQD\ODQPÕúWÕU��RQD\�QXPDUDVÕ���������.$(.�������

<D]DU�.DWNÕODUÕ��
)LNLU� ±� '�6�h���$�1�2��� &�$��� 7DVDUÕP� ±� '�6�h���$�1�2���
0�6���9�'���&�$���'HQHWOHPH�±�&�$���$�0���$�1�2���.D\QDN�
ODU� ±�� 0DO]HPHOHU� �� �� 9HUL� 7RSODQPDVÕ� YH�YH\D� øúOHPHVL� ±�
'�6�h��� 0�<��� 9�'��� 9�9��� 0�6��� $QDOL]� YH�YH\D� <RUXP� ±�
'�6�h���0�6���0�<���9�9���&�$���$�1�2���/LWHUDW�U�7DUDPDVÕ���
'�6�h���9�9���0�6���0�<���$�0���<D]Õ\Õ�<D]DQ�±�'�6�h���0�6���
9�'���9�9��� &�$���$�1�2��� (OHúWLUHO� øQFHOHPH� ±� &�$���$�0���
0�<���$�1�2�

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

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



ùHNLO����/RNDO�Q�NV�YH�X]DN�PHWDVWD]Õ�RODQ�KDVWDODUÕQ��
��������������VD÷�NDOÕP�DQDOL]L

<):<1̪5)
(UNHQ�HYUH�PHPH�NDQVHUL�WDQÕVÕ�DODQ�NDGÕQODUÕQ�oR÷X��0.&��
LOH�EDúDUÕOÕ�ELU�úHNLOGH�WHGDYL�HGLOHELOPHNWHGLU��$QFDN�\HWHUOL�
FHUUDKL�VÕQÕUODUD�XODúPDGDNL�EDúDUÕVÕ]OÕNODU��UHN�UUHQV�ULVNLQL�
D]DOWPDN� LoLQ�� UH�HNVL]\RQX�JHUHNOL�NÕOPDNWDGÕU��/LWHUDW�UGH�
FHUUDKL� VÕQÕU� WDQÕPÕQGDNL� IDUNOÕOÕNODU� QHGHQL� LOH� UH�HNVL]\RQ�
RUDQODUÕQÕQ� ���¶ODUD� NDGDU� oÕNWÕ÷ÕQÕ� ELOGLUHQ� \D\ÕQODU�
PHYFXWWXU�������%L]LP�oDOÕúPDPÕ]GD�EX�RUDQ������FLYDUÕQGD�
EXOXQPXúWXU��3UHRSHUDWLI�NOLQLNRSDWRORMLN�IDNW|UOHU�LOH�UH�HN�
VL]\RQ� DUDVÕQGDNL� LOLúNL\L� GH÷HUOHQGLUGL÷LPL]� oDOÕúPDPÕ]GD��
LNLOL�GH÷LúNHQ�DQDOL]LQGH�JHQo�\Dú��E�\�N� W�P|U��/9ø��(ø.��
PXOWLIRNDOLWH� YH� D[LOOHU� OHQI� QRGX� WXWXOXPX� YDUOÕ÷Õ� UH�HN��
VL]\RQ� JUXEXQGD� DQODPOÕ� RODUDN� \�NVHN� VDSWDQPÕú�� oRNOX�
GH÷LúNHQ� DQDOL]OHULQGH� LVH� JHQo� \Dú�� /9ø� YDUOÕ÷Õ� YH� W�P|U�
ER\XWXQXQ���FP¶GHQ�E�\�N�ROPDVÕ�UH�HNVL]\RQ�LoLQ�SURJQRV�
WLN�IDNW|UOHU�RODUDN�VDSWDQPÕúWÕU�

/LWHUDW�U� GH÷HUOHQGLULOGL÷LQGH��2¶6XOOLYDQ�YH� DUNDGDúODUÕQÕQ�
0.&� VRQUDVÕ� ORNDO� UHN�UUHQVL� GH÷HUOHQGLUGL÷L� UHWURVSHNWLI�
oDOÕúPDGD�YH�$]L]�YH�DUNDGDúODUÕQÕQ�\DSWÕ÷Õ�oRNOX�DQDOL]OHUGH�
JHQo� KDVWDODUGD� oDOÕúPDPÕ]GD� ROGX÷X� JLEL� UH�HNVL]\RQ�
ULVNLQLQ� DUWWÕ÷Õ� J|VWHULOPLúWLU� ��������� <LQH� OLWHUDW�UGH�
oDOÕúPDPÕ]D�EHQ]HU�úHNLOGH�W�P|U�ER\XWX�YH�HYUHVLQLQ�UH�HN�
VL]\RQ� LoLQ� SURJQRVWLN� IDNW|UOHU� ROGX÷X� GD� J|VWHULOPLúWLU�
���±�����
dDOÕúPDPÕ]GD�PDPRJUDILN�GDQVLWH�YH�GH÷LúLNOLNOHU�LOH�UH�HN�
VL]\RQ� DUDVÕQGD� LOLúNL� J|VWHULOHPHGL�� $QFDN� %DQL� YH�
DUNDGDúODUÕ� oDOÕúPDODUÕQGD� DUWPÕú� PDPRJUDILN� GDQVLWHQLQ��
%HURQ�YH�DUNDGDúODUÕ�LVH�PDPRJUDILN�PLNURNDOVLILNDV\RQODUÕQ�
W�P|U�Q� LQWUDRSHUDWLI� ORNDOL]DV\RQX� YH� oÕNDUÕOPDVÕQGD�
]RUOX÷D�QHGHQ�RODELOGL÷LQL�YH�UH�HNVL]\RQ�ULVNLQL�DUWWÕUGÕ÷ÕQÕ�
J|VWHUPLúOHUGLU����������

%D÷ÕPVÕ]� ELU� ULVN� IDNW|U�� RODUDN� GH÷HUOHQGLUGL÷LPL]� DLOH�
|\N�V�� LOH� UH�HNVL]\RQ� DUDVÕQGD� GD� DQODPÕ� ELU� LOLúNL�
VDSWDPDGÕN��$QFDN� DLOH� |\N�V�� YH� ORNDO� UHN�UUHQVLQ� GH÷HU�
OHQGLULOGL÷L�oDOÕúPDODUGD����SULPHU�\D�GD�GL÷HU�PHPHGH�\HQL�
ELU�SULPHU�NDQVHU�ULVNLQGH�DUWÕú�ROGX÷X�EHOLUWLOPLúWLU����±����
�dDOÕúPDPÕ]GD�� UH�HNVL]\RQ� ULVNLQL� DUWÕUDQ� IDNW|UOHUL� GH÷HU�
OHQGLULUNHQ�� X\JXODQDQ� EL\RSVL� WHNQL÷L� LOH� UH�HNVL]\RQ�
VD\ÕVÕQGDNL� DUWÕú� DUDVÕQGD� DQODPOÕ� ELU� LOLúNL� VDSWDPDGÕN��
3HUN�WDQ� EL\RSVL� WHNQL÷L� LOH� PHPHGH� NLWOHVL� RODQ� KDVWDODU�

EHQLQJ� OH]\RQ� YDUOÕ÷ÕQGD� JHUHNVL]� FHUUDKL� LúOHPGHQ� NRUXQ�
PDNWDGÕUODU��%L\RSVL\OH�NDQVHU�VDSWDQDQ�KDVWDODUGD�LVH�NOLQLN��
UDG\RORMLN� YH� SDWRORMLN� GH÷HUOHQGLUPH� LOH� WHGDYL� SODQÕ�
EHOLUOHQPHNWH� E|\OHOLNOH� SUHRSHUDWLI� G|QHPGH� KDVWDQÕQ�
WHGDYL\H�X\XPX�VD÷ODQÕUNHQ�0.&¶\H�NDUúÕ�J�YHQ�ROXúPDNWD�
YH�GROD\ÕVÕ\OD�\|QWHPLQ�EDúDUÕ�RUDQÕ�DUWPDNWDGÕU��(NVL]\RQHO�
EL\RSVLOHU�� VDGHFH� OH]\RQ� SDWRORMLVLQL� EHOLUOHPHN� DPDFÕ\OD�
WDVDUODQPÕú� ROGX÷XQGDQ�� FHUUDKODU�� SRVW�RSHUDWLI� GHIHNWOHUL�
PLQLPDOL]H�HWPHN�LoLQ��NDQVHU�UH]HNVL\RQX�LoLQ�ROPDVÕ�JHUH��
NHQGHQ�GDKD�D]�DJUHVLI�RODELOLUOHU������%X�GD�OLWHUDW�UGH�HNVL]��
\RQHO� EL\RSVL� X\JXODPDVÕ� QHGHQL\OH� DUWDQ� UH�HNVL]\RQ�
RUDQODUÕQÕ� DoÕNOD\DELOLU� ������ dDOÕúPDPÕ]GD�� UH�HNVL]\RQ�
ULVNLQL�DUWÕUDQ�IDNW|UOHUL�GH÷HUOHQGLULUNHQ��X\JXODQDQ�EL\RSVL�
WHNQL÷L�LOH�UH�HNVL]\RQ�VD\ÕVÕQGDNL�DUWÕú�DUDVÕQGD�DQODPOÕ�ELU�
LOLúNL� VDSWDPDGÕN�� <XNDUÕGD� EDKVHGLOHQ� QHGHQOHUGHQ� GROD\Õ�
|]HOOLNOH� SDOSDEOH� PHPH� OH]\RQODUÕQGD� WUX�FXW� EL\RSVLQLQ�
GDKD�X\JXQ�ROGX÷X�ELOLQPHNWHGLU�

+LVWRSDWRORMLN� GH÷HUOHQGLUPHOHUGH�� LQWDGXNWDO� NDUVLQRP��
LQYD]LY� NDQVHU� YH� LQWUDGXNWDO� NDUVLQRP� ELUOLNWHOL÷L� VÕN�
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]RUGXU�������%X�GD�ORNDO�UHN�UUHQV�YH�SR]LWLI�FHUUDKL�VÕQÕUODU�
QHGHQL\OH� UH�HNVL]\RQ� RUDQODUÕQÕ� DUWÕUÕ\RU� RODELOLU�� %L]LP�
oDOÕúPDPÕ]GD�GD�JHQo�\Dú�YH�(ø.�YDUOÕ÷Õ�� UH�HNVL]\RQ�RODQ�
JUXSWD�ROPD\DQ�JUXSWDQ�DQODPOÕ�RODUDN�\�NVHN�EXOXQPXúWXU�
���������±����� øQYD]LY� ORE�OHU� WLS� PHPH� NDQVHULQGH� GH��
UH�HNVL]\RQ� JHUHNVLQLPLQLQ� GDKD� ID]OD� ROGX÷XQX� V|\OH\HQ�
\D\ÕQODU� YDUGÕU� ��������������� $QFDN� EL]LP� oDOÕúPDPÕ]GD�
ORE�OHU�NDUVLQRP�YDUOÕ÷Õ�LOH�UH�HNVL]\RQ�DUDVÕQGD�DQODPOÕ�ELU�
LOLúNL�J|VWHULOHPHPLúWLU�
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YDUOÕ÷ÕQÕQ��UH�HNVL]\RQ�ULVNL��]HULQH�HWNLVL�J|VWHULOHPHPLúWLU��
$QFDN�\DSÕODQ�ELU�oDOÕúPDGD��35�QHJDWLI�W�P|UOHULQ��UH]LG�HO�
NDQVHUOL�KDVWDODUGD����\D�GD�GDKD�ID]OD�UH�HNVL]\RQ�LOH�LOLúNLOL�
ROGX÷X�J|VWHULOPLúWLU�������%L]LP�oDOÕúPDPÕ]GD�(5�YH�35�LOH�
ELUOLNWH�GH÷HUOHQGLUGL÷LPL]�GL÷HU�SDUDPHWUHOHU�RODQ�.L����YH�
&�HUE%� ��� JUXSODU� DUDVÕQGD� DQODPOÕ� ELU� IDUNOÕOÕN� ROXúWXU�
PDPÕúWÕU�� %XQXQ� QHGHQL�� \DSÕODQ� oDOÕúPDODUGDNL� ROJX�
VD\ÕODUÕQÕQ� YH� GL÷HU� |]HOOLNOHULQLQ� ELUELULQGHQ� IDUNOÕ� ROPDVÕ�
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ABSTRACT
Objective: 
$�VLJQLILFDQW� SURSRUWLRQ�RI� SDWLHQWV� XQGHUJRLQJ�EUHDVW� FRQ��
VHUYLQJ�VXUJHU\�UHTXLUH�UH�H[FLVLRQ�IRU�UHVLGXDO�FDQFHU��7KLV�
VWXG\�DLPV�WR�GHWHUPLQH�WKH�IDFWRUV�DVVRFLDWHG�ZLWK�UHVLGXDO�
WXPRU�LQ�SDWLHQWV�XQGHUJRLQJ�EUHDVW�FRQVHUYLQJ�VXUJHU\��DQG�
WR�HYDOXDWH�WKH�IROORZ�XS�UHVXOWV�RI�WKH�SDWLHQWV��

5I\MZQIT�IVL�5M\PWL["�
3DWLHQWV� XQGHUZHQW� EUHDVW�FRQVHUYLQJ� VXUJHU\� LQ� D� ��\HDU�
SHULRG�ZHUH�LQFOXGHG�LQ�WKLV�VWXG\��3DWLHQWV�ZHUH�GLYLGHG�LQ���
JURXSV�� QR� UH�H[FLVLRQ� �*URXS�$��� DQG� UHTXLUHG� UH�H[FLVLRQ�
�*URXS� %��� 3DWLHQWV� ZKR� XQGHUZHQW� PDVWHFWRP\� LQ� WKH�
IROORZ�XS�ZHUH�H[FOXGHG�

:M[]T\["�
,Q�WKLV�VWXG\������SDWLHQWV�ZHUH�DVVHVVHG��WKRVH�����LQ�*URXS�
$��DQG����LQ�*URXS�%��$�WRWDO�����PDVVHV�ZHUH�IRXQG������LQ�
*URXS�$��DQG����LQ�*URXS�%��7KH�PHGLDQ�IROORZ�XS�WLPH��DQG�
GLVHDVH� IUHH� VXUYLYDO� ZHUH� ���� �,QWHU� 4XDQWLOH� 5DQJH�
>,45@ ����������\HDUV��DQG������,45 ����������\HDUV�UHVSHF�
WLYHO\��7KHUH�ZDV�QR�GLIIHUHQFH�LQ�GLVHDVH�IUHH�VXUYLYDO��DQG�
ORFDO� UHFXUUHQFH� EHWZHHQ� JURXSV� �S ������� DQG� S �������
UHVSHFWLYHO\���$[LOODU\�O\PSK�QRGH�LQYROYHPHQW��O\PSKRYDV�
FXODU�LQYDVLRQ��H[WHQVLYH��LQWUDGXFWDO�FRPSRQHQW��PXOWLIRFD��
OLW\�� ODUJH� WXPRU� GLDPHWHU� DQG� \RXQJHU� DJH� � SDWLHQWV� ZHUH�
KLJKHU�LQ�UH�H[FLVLRQ�JURXS��0XOWLYDULDWH�DQDO\VLV�LGHQWLILHG��
DEVHQFH�RI�O\PSKRYDVFXODU�LQYDVLRQ��2GGV�5DWLR�>25@ ������
���&O� ������������ DQG� DJH� !��� \HDUV� �25 ������ ���&O�
����������� ZHUH� DVVRFLDWHG� ZLWK� ORZHU� UH�H[FLVLRQ� UHTXLUH�
PHQW�� KRZHYHU�� WXPRU� GLDPHWHU� !�� FP� �25 ��������&O�
������������ZDV�DVVRFLDWHG�ZLWK�UH�H[FLVLRQ�

+WVKT][QWV"�
7KHUH�ZDV�QR�GLIIHUHQFH� LQ� GLVHDVH� IUHH� VXUYLYDO�� DQG� ORFDO�
UHFXUUHQFH�EHWZHHQ���JURXSV��3DWLHQWV�VKRXOG�EH�LQIRUPHG�IRU�
WKH�ULVN�RI�UH�H[FLVLRQ�DIWHU�LQLWLDO�EUHDVW�FRQVHUYLQJ�VXUJHU\�
DQG�ZLGHU�VXUJLFDO�H[FLVLRQ�RU�RQFRSODVWLF�VXUJHU\�VKRXOG�EH�
SHUIRUPHG�LQ�ULVN\�SDWLHQWV��

3Ma�?WZL["�
%UHDVW� FRQVHUYLQJ� VXUJHU\�� 5H�H[FLVLRQ�� (DUO\� VWDJH� EUHDVW�
FDQFHU

/ʈ:ʈ̪�
0HPH� NDQVHUL�� NDGÕQODUGD� HQ� ID]OD� J|U�OHQ� NDQVHUGLU� YH�
NDQVHUH�ED÷OÕ�|O�POHU�DUDVÕQGD�HQ�VÕN�QHGHQGLU��.DGÕQODUGDNL�
NDQVHUOHULQ�W�P�Q�Q����¶�QGHQ�YH�NDQVHUOH�LOLúNLOL�|O�POHU�
LQ����¶LQGHQ�VRUXPOXGXU������0HPH�NDQVHUL�WHGDYLVL�LoLQ�VRQ�
\ÕOODUGD�UDGLNDO�FHUUDKL�JLULúLPOHUGHQ�PHPH�NRUX\XFX�FHUUDKL�
�0.&��JLULúLPOHUH�GR÷UX�ELU�\|QHOLú�YDUGÕU��%X�\|QHOLPGH��

UDGLNDO� FHUUDKL� WHGDYLOHULQ� KDVWDODU� WDUDIÕQGDQ� NROD\� NDEXO�
HGLOHPHPHVL��0.&¶H� DLW� NR]PHWLN� VRQXoODUÕQÕQ� L\L� ROPDVÕ��
UDG\RWHUDSL��57��YH�VLVWHPLN�WHGDYLGHNL�JHOLúPHOHU��HUNHQ�WDQÕ�
LPNkQODUÕQÕQ�DUWÕúÕ� LOH�HUNHQ�HYUHGH�PHPH�NDQVHULQLQ�VDSWD��
QDELOPHVL� URO� R\QDPDNWDGÕU� ��±���� hONHPL]GH� GH� ����¶OL�
\ÕOODU�|QFHVL�0.&�RUDQODUÕ�����LNHQ�VRQUDVÕQGD�EX�RUDQ�����
OHUH�XODúPÕúWÕU�����
0HPH�NRUX\XFX�FHUUDKL�LOH�EDúDUÕOÕ�WHGDYL��W�P�PDNURVNRSLN�
YH�PLNURVNRSLN�KDVWDOÕ÷ÕQ�HOLPLQH�HGLOPHVLQL�JHUHNWLULU� �����
/XPSHNWRPLQLQ� DUGÕQGDQ� FHUUDKL� DODQGD� UHVLG�HO� NDQVHU�
K�FUHOHULQLQ� YDUOÕ÷Õ�� JHOHFHNWHNL� Q�NV� ULVNLQL� DUWÕUPDNWDGÕU�
�����%X�QHGHQOH��0.&¶\L�WDNLEHQ��FHUUDKL�DODQ�SR]LWLIOL÷L�RODQ�
NDGÕQODUGD��HN�DGMXYDQ�WHGDYL�|QFHVL�OXPSHNWRPL�NDYLWHVLQLQ�
UH�HNVL]\RQX�\D�GD�PDVWHNWRPL�|QHULOPHNWHGLU���±���
0HPH� NRUX\XFX� FHUUDKL� JHoLUHQ� KDVWDODUGD� UH�HNVL]\RQ�
JHUHNVLQLP�RUDQODUÕQÕQ����¶D�NDGDU�oÕNDELOGL÷L�ELOLQPHNWHGLU�
�����%X�GXUXP�� \DUD� HQIHNVL\RQX� ULVNLQL� DUWÕUÕUNHQ�� DGMXYDQ�
NHPRWHUDSL� �.7�� \D� GD� 57¶QLQ� EDúODPDVÕQÕQ� JHFLNPHVLQH��
SRVWRSHUDWLI� DQNVL\HWHQLQ� DUWPDVÕQD� YH� GDKD� N|W�� NR]PHWLN�
VRQXoODUD� \RO� DoDELOPHNWHGLU� ��������� %X� QHGHQOH�� NOLQLV��
\HQOHULQ�WHGDYL�\DNODúÕPODUÕQÕ�L\L�EHOLUOHPHVL�YH�EX�W�U�LúOHP�
OHULQ�JHWLUHFH÷L�PDOL\HW�YH�PRUELGLWH\L�D]DOWPDN�LoLQ��0.&�
VRQUDVÕ� UH�HNVL]\RQ�JHUHNWLUHFHN� IDNW|UOHULQ�ELOLQPHVL�|QHP�
ND]DQPDNWDGÕU��%X�QHGHQOH��oDOÕúPDPÕ]GD������������\ÕOODUÕ�
DUDVÕQGD�� NOLQL÷LPL]GH� PHPH� NRUX\XFX� FHUUDKL� X\JXODQDQ�
KDVWDODUGD�� FHUUDKL� VÕQÕU� SR]LWLIOL÷L� QHGHQL\OH� UH�HNVL]\RQ�
X\JXODQPDVÕ� LOH� LOLúNLOL� IDNW|UOHUL� EHOLUOHPH\L� YH� KDVWDODUÕQ�
WDNLS�VRQXoODUÕQÕ�GH÷HUOHQGLUPH\L�DPDoODGÕN����
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PHPHVL�NRUXQDELOHQ�WRSODP�����KDVWD�ROXS����KDVWDGD�ELODWH��
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\D�GDKLO�HGLOGL��0HPHVL�NRUXQDPD\DQ����KDVWD�oDOÕúDPDGDQ�
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hQLYHUVLWHVL�7ÕS� )DN�OWHVL� (WLN� .XUXOX� WDUDIÕQGDQ� RQD\ODQ�
PÕúWÕU��RQD\�QXPDUDVÕ�������.$(.�������dDOÕúPDQÕQ�\DSÕOD�
FD÷Õ�LOJLOL�NXUXPODUGDQ�L]LQ�DOÕQPÕúWÕU�

ʈ[\I\Q[\QS[MT�)VITQb�
$QDOL]OHUGH� 6366� ����� SURJUDPÕ� NXOODQÕOGÕ�� 9HULOHUH� DLW�
WDQÕPOD\ÕFÕ�LVWDWLVWLNOHUGH�RUDQ�YH�IUHNDQV��RUWDODPD��VWDQGDUW�
VDSPD� GH÷HUOHUL� NXOODQÕOGÕ�� 1LWHOLNVHO� YHULOHULQ� DQDOL]LQGH��
NL�NDUH�WHVWL�NXOODQÕOGÕ��1LFHOLNVHO�YHULOHULQ�GD÷ÕOÕPÕ�.ROPR��
JRURY� 6SLUQRY� WHVWL� NXOODQÕODUDN� WHVW� HGLOPLú� SDUDPHWULN�
V�UHNOL� GH÷LúNHQOHU� 6WXGHQW¶V� W�WHVWL� LOH� QRQ�SDUDPHWULNOHU�
0DQQ�:KLWQH\� WHVWL� LOH� GH÷HUOHQGLULOPLú�� SDUDPHWULN�YHULOHU�
RUWDODPD� YH� VWDQGDUW� VDSPD� �66�� RODUDN� UDSRUODQÕUNHQ�
QRQ�SDUDPHWULN� YHULOHU� RUWDQFD� YH� oH\UHNOHU� DUDVÕ� DUDOÕN�
�d$$�� ELOJLVL� LOH� UDSRUODQPÕúWÕU�� (WNL� G�]H\L�� ORMLVWLN� UHJ��
UHV\RQ�LOH�|Oo�OG���7�P�DQDOL]OHUGH�����YH\D�GDKD�G�ú�N�S�
GH÷HUOHUL�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�NDEXO�HGLOPLúWLU�

BULGULAR
dDOÕúPD\D�GDKLO�HGLOHQ�����KDVWDQÕQ�����W�P|U�QH�DLW�YHULOHU�
LQFHOHQGL�� +DVWDODUÕQ� PHG\DQ� \DúÕ� ��� �d$$�� ������ \ÕO��
VDSWDQGÕ��(OOL�\Dú�DOWÕQGD�����������KDVWD�����\Dú�YH��]HULQGH�
���������KDVWD�VDSWDQGÕ��$LOH�|\N�V��YHULOHULQH�XODúÕODQ�����
KDVWDQÕQ���¶� LQGH�PHPH�FD�|\N�V��VDSWDQGÕ��KDVWDODUÕQ�����

�����¶VL� SUHPHQDSR]DO� G|QHPGH� WDQÕ� DOGÕ�� 0DPRJUDILN�
GH÷HUOHQGLUPHGH�����������OH]\RQGD�SDWRORMLN�NDOVLILNDV\RQ��
��� ������ OH]\RQGD� VSLN�OHU� X]DQWÕ�� ���� �����¶LQGH� NLWOH�
VDSWDQGÕ��0DPRJUDILN�RODUDN�PHPHQLQ�\DSÕVÕQÕQ�GH÷HUOHQGL��
ULOPHVLQGH� JODQG�OHU� YH� VWURPDO� \DSÕODUÕQ� PLNWDUÕQD� J|UH�
PHPH� SDUDQNLPL�� �$PHULFDQ� &ROOHJH� RI� 5DGLRORJ\� �$&5��
WDUDIÕQGDQ� IDUNOÕ�SDWHUQOHUGH� WDQÕPODQPDNWDGÕU��0DPRJUDILN�
GDQVLWH�ELOJLVLQH�XODúÕODQ�����KDVWDGDQ���������¶VÕQGD�7LS���
YH� 7LS� ��� ���� ������ ¶LQGH� 7LS� �� YH� 7LS� �� PHPH� SDWHUQL�
VDSWDQGÕ��<�]�GRNVDQ�LNL��W�P|U�Q����������¶�QGH�PXOWLIRND�
OLWH�VDSWDQGÕ�

<�]�GRNVDQ�KDVWDGD�VDSWDQDQ�����PHPH�W�P|U�QH�DLW�YHULOHU�
GH÷HUOHQGLULOGL÷LQGH�����������VD÷�PHPH�W�P|U�������������
VRO�PHPH�W�P|U��VDSWDQGÕ��7DQÕQÕQ�����������OH]\RQGD�NDOÕQ�
L÷QH� �WUX�FXW�� EL\RSVLVL� LOH� ���� ������ OH]\RQGD� HNVL]\RQHO�
YH\D�WHO�LOH�LúDUHWOL�HNVL]\RQHO�EL\RSVL�LOH�NRQXOGX÷X�J|U�OG���
<�]�RWX]��o�������OH]\RQ��VW�GÕú�NDGUDQGD��h'.������������
OH]\RQ��VW�Lo�NDGUDQGD��hø.������������OH]\RQ�DOW�GÕú�NDGUDQ�
GD��$'.�����������OH]\RQ�DOW�Lo�NDGUDQGD��$ø.��\HUOHúLPOL�
LGL�� +LVWRSDWRORMLN� GH÷HUOHQGLUPHGH�� �� FP� YH� DOWÕQGD� ���
������OH]\RQ������FP�DUDVÕ����������OH]\RQ����FP¶GHQ�E�\�N�
��������OH]\RQ�YDUGÕ��<�]�NÕUN�GRNX]�������øQYD]LY�'XNWDO�
.DUVLQRP�� �� ����� øQYD]LY� /RE�OHU� .DUVLQRP�� ��� �����
øQYD]LY� 'XNWDO�øQYD]LY� /RE�OHU� .DUVLQRP��� ����� '&ø6�
�'XNWDO�NDUVLQRPD�LQVLWX�����������GL÷HU��7�E�OHU�NDUVLQRP��
P�VLQ|]� NDUVLQRP�� DSRNULQ� NDUVLQRP��� W�P|UOHU� VDSWDQGÕ��
$WPÕú� \HGL� ������ W�P|UGH� /9ø� VDSWDQÕUNHQ�� ��� �������
W�P|UGH�31ø�WHVSLW�HGLOGL�����������JUDGH���W�P|U�����������
JUDGH���W�P|U�����������JUDGH���W�P|U�VDSWDQGÕ��6SHVPHQOHU�
LQ� ���� �����µVÕQGD� ø'.� YDUOÕ÷Õ� J|U�OG��� %XQODUÕQ� ���
�����¶VLQGH� (ø.� VDSWDQGÕ�� /RE�OHU� QHRSOD]L� ��� �������
OH]\RQGD� VDSWDQGÕ�� +RUPRQ� UHVHSW|U� GXUXPX� GH÷HUOHQGL�
ULOGL÷LQGH�� ���� ������ (5� SR]LWLIOL÷L�� ���� ������ 35� SR]L��
WLIOL÷L�� ��� ������ &�HUE%�� SR]LWLIOL÷L� VDSWDQGÕ�� 6HNVHQ� EHú�
W�P|U�Q� ��� ����¶LQGH�.L� ��� SUROLIHUDV\RQ� LQGHNVL� !��� LGL��
7�P�OH]\RQODUÕQ���������¶VLQGH�DNVLOOHU�OHQI�QRGX�WXWXOXPX�
YDUGÕ�� +DVWDODUÕQ� ���� �����¶�� DGMXYDQ� .7�� ��� ����¶VÕ�
1HR�$GMXYDQ� .7� DOGÕ�� W�P� LQYD]LY� KDVWDODUD� DGMXYDQ� 57�
X\JXODQGÕ�

3URJQRVWLN� IDNW|UOHUL� EHOLUOHPHN� LoLQ� \DSÕODQ� LNL� GH÷LúNHQOL�
DQDOL]OHUH� EDNÕOGÕ÷ÕQGD�� *UXS�$¶GD� ��� \Dú� �VW�� KDVWDODUÕQ�
RUDQÕ� *UXS� %¶GHQ� GDKD� ID]OD� LGL� �VÕUDVÕ\OD� ���� YH� �����
S �������� +HU� LNL� KDVWD� JUXEXQGD�� DLOH� |\N�V�� DoÕVÕQGDQ�
DQODPOÕ�ELU� IDUNOÕOÕN� L]OHQPH]NHQ� �S!������� SRVW�PHQRSR]DO�
KDVWD�RUDQÕ��*UXS�$¶GD�*UXS�%¶GHQ�ID]OD�LGL��VÕUDVÕ\OD������
YH������S ��������*UXS�$�YH�*UXS�%�DUDVÕQGD�W�P|U�JUDGH��
OHUL� DoÕVÕQGDQ� DQODPOÕ� ELU� IDUNOÕOÕN� L]OHQPH]NHQ� �S!�������
*UXS� %¶GH� W�P|U� oDSÕ� DQODPOÕ� RODUDN� \�NVHN� EXOXQGX�
�S ��������7�P|U� ORNDOL]DV\RQX� DoÕVÕQGDQ� JUXSODU� DUDVÕQGD�
DQODPOÕ� ELU� IDUNOÕOÕN� EXOXQPDGÕ� �S!������� *UXSODUÕQ� NOLQLN�
|]HOOLNOHUL�7DEOR�,¶GH�YHULOPLúWLU��

7DEOR�,��0HPH�NRUX\XFX�FHUUDKL�KDVWD�JUXSODUÕQÕQ�NOLQLN
���������������|]HOOLNOHUL�Q�����

<DSÕODQ�EL\RSVL�W�U���W�P|U�KLVWRORMLVL�YH�31ø�GD÷ÕOÕPÕ�DoÕVÕQ�
GDQ�� JUXSODU� DUDVÕQGD� DQODPOÕ� ELU� IDUNOÕOÕN� EXOXQPDGÕ�
�S!������� � *UXS�$
� GD� /9ø� RUDQÕ� DQODPOÕ� RODUDN� GDKD� D]GÕ�
�VÕUDVÕ\OD����� YH������ S �������� *UXS�$¶GD� ø'.� YH� (ø.�
RUDQODUÕ� DQODPOÕ� RODUDN� GDKD� G�ú�N� EXOXQGX� �VÕUDVÕ\OD� ø'.�
LoLQ�����YH������S �������(ø.�LoLQ�����YH������S ��������
$NVLOOHU� OHQI�QRGX�WXWXOXPX�YH�PXOWLIRNDO�KDVWDOÕN�RUDQODUÕ��
*UXS� $¶GD� GDKD� G�ú�N� VDSWDQGÕ� �VÕUDVÕ\OD� ���� YH� �����
S �����������YH�����S ��������
(5���35���&�HUE%���.L����GXUXPODUÕ�DoÕVÕQGDQ�LNL�JUXS�DUDVÕQ�
GD�DQODPOÕ�IDUN�\RNWX��S!�������1HR�DGMXYDQ�YH�DGMXYDQ�.7�
DOPD�RUDQODUÕ�DoÕVÕQGDQ�GD�IDUNOÕOÕN�EXOXQPDGÕ��S!�������<LQH�
oDOÕúPDGD� GH÷HUOHQGLULOHQ� UDG\RORML� EXOJXODUÕ� DoÕVÕQGDQ�
DQODPOÕ�ELU�IDUNOÕOÕN�L]OHQPHGL��S!�������3URJQRVWLN�IDNW|UOHU�
LoLQ� \DSÕODQ� LNLOL� GH÷LúNHQ� DQDOL]OHULQGH� DQODPOÕ� ROGX÷X�
VDSWDQDQ�NOLQLN�|]HOOLNOHU�oRNOX�GH÷LúNHQ�DQDOL]L�LOH��LQFHOHQ�
GL��%X� DQDOL]GH�� !��� \Dú� �2GGV� UDWLR� >25@� ����� YH����&O�
�����������YH�OHQIRYDVN�OHU�LQYD]\RQ�ROPDPDVÕQÕQ��25������
YH� ���&O� ����������� UH�HNVL]\RQ� ULVNLQL� D]DOWWÕ÷Õ�� W�P|U�
oDSÕQÕQ� �� FP¶GHQ� E�\�N� ROPDVÕQÕQ� �25� ����� YH� ���&O�
������������LVH�EX�ULVNL�DUWWÕUGÕ÷Õ�J|VWHULOGL��7DEOR�,,��

7DEOR�,,��.OLQLN�|]HOOLNOHULQ�oRNOX�GH÷LúNHQ�DQDOL]L�
�����������������LOH�LQFHOHQPHVL�

*UXS�$�YH�%�LoLQ�PHG\DQ�WDNLS�V�UHVL�����\ÕO��d$$�����������
\ÕO��LGL��+HU�LNL�JUXS�LoLQ�PHG\DQ�KDVWDOÕNVÕ]�VD÷�NDOÕP�V�UHVL�
����\ÕOGÕ���d$$�����������\ÕO���+DVWDODUÕQ�WDNLSOHULQGH���JUXS�
DUDVÕQGD�KDVWDOÕNVÕ]�VD÷�NDOÕP�DoÕVÕQGDQ�DQODPOÕ�IDUN�J|U�O�
PHGL��S ��������ùHNLO�����

ùHNLO����*UXS�$�YH�*UXS�%
QLQ�KDVWDOÕNVÕ]�VD÷�NDOÕP�DQDOL]L

7RSODP� �� KDVWDGD� ORNDO� Q�NV� VDSWDQGÕ�� JUXSODU� DUDVÕQGD�
LVWDWLVWLNVHO�IDUN�\RNWX��VÕUDVÕ�LOH���¶H�����S ��������7RSODP�
��� ����� KDVWDGD� X]DN� PHWDVWD]� VDSWDQGÕ�� JUXSODU� DUDVÕQGD�
LVWDWLVWLNVHO�IDUN�J|U�OPHGL�����¶D�����S ��������7�P�KDVWD�
ODU�ELUOLNWH�GH÷HUOHQGLULOGL÷LQGH�ORNDO�Q�NV�RODQ�YH�ROPD\DQ�
ODU� DUDVÕQGD� JHQHO� VD÷� NDOÕP� DoÕVÕQGDQ� LVWDWLVWLNVHO� ELU� IDUN�
\RNWX� �S �������� <LQH� W�P� KDVWDODU� ELUOLNWH� GH÷HUOHQGL�
ULOGL÷LQGH�ORNDO�Q�NV�RODQODU�LOH�X]DN�PHWDVWD]Õ�RODQ�KDVWDODU�
KDVWDOÕNVÕ]� VD÷� NDOÕP� YH� JHQHO� VD÷� NDOÕP� DoÕVÕQGDQ�
NDUúÕODúWÕUÕOGÕ÷ÕQGD��JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�IDUN�VDSWDQ�
PDGÕ��VÕUDVÕ\OD�S �������S ��������ùHNLO����

���

dDOÕúPDPÕ]D� GDKLO� RODQ� KDVWDODUGD� SDWRORMLN� FHUUDKL� VÕQÕU� ��
PP�YH�DOWÕ�RODUDN�NDEXO� HGLOPHNWH� LNHQ�J�Q�P�]GH�QR� LQN�
NDYUDPÕ� LOH� FHUUDKL� VÕQÕU� SR]LWLIOLN� RUDQODUÕ� G�úVH� GH� UH�HN��
VL]\RQ� LKWL\DFÕ�RODELOPHNWHGLU� ������<LQH� FHUUDKL� VÕQÕU� SR]L��
WLIOL÷LQL�G�ú�UPH\H��NR]PHWLN�VRQXoODUÕ�YH�KDVWD�PHPQXQL\H�
WLQL�DUWWÕUPD\D�\|QHOLN�&HUUDKL�2QNRORML�'HUQH÷L�YH�$PHUL�
NDQ� 7|UDSDWLN� 5DG\RORML� YH� 2QNRORML� 'HUQH÷LQLQ� X\JXQ�
J|U�QW�OHPH�YH�EL\RSVL�\|QWHPOHUL�LOH�RQNRSODVWLN�WHNQLNOH��
ULQ� NXOODQÕOPDVÕ� JLEL� |QHULOHULQL� LoHUHQ� SHULRSHUDWLI� VWUDWHML�
EHOLUOHPH�DUDoODUÕQÕQ�ELOGLULOGL÷L�ELOLQPHNWHGLU�������g]HOOLNOH�
RQNRSODVWLN� PHPH� FHUUDKLVL�� 0.&� LOH� NDUúÕODúÕODQ� ELUoRN�
NR]PHWLN�VRUXQX�RUWDGDQ�NDOGÕUPDNWD�YH�KDVWDOÕ÷ÕQ�RQNRORMLN�
NRQWURO�Q��DUWWÕUPDNWDGÕU���������
�6RQXQGD�J�YHQOL� FHUUDKL� VÕQÕU� HOGH� HGLOHELOL\RUVD�� ELU� YH\D�
ELUGHQ�ID]OD�UH�HNVL\RQ�\DSÕOPDVÕQÕQ�ORNDO�UHN�UUHQV�RUDQÕQÕ�
DUWÕUPDGÕ÷Õ�� EX� KDVWDODUÕQ� UH�HNVL]\RQ� \DSÕOPD\DQ� JUXS� LOH�
EHQ]HU� VD÷� NDOÕP� RUDQODUÕQD� VDKLS� ROGX÷X� ELOLQPHNWHGLU�
������������ %L]LP� oDOÕúPDPÕ]ÕQ� X]XQ� G|QHP� WDNLSOHULQH�
EDNÕOGÕ÷ÕQGD� GD� �� JUXS� DUDVÕQGD� JHQHO� YH� KDVWDOÕNVÕ]� VD÷�
NDOÕPÕQ�EHQ]HU�ROGX÷X�YH�ORNDO�Q�NV�DoÕVÕQGDQ�DUDGD�DQODPOÕ�
IDUN�ROPDGÕ÷Õ�J|U�OP�úW�U�
5HWURVSHNWLI� RODUDN� WDVDUODQPÕú� RODQ� oDOÕúPDPÕ]ÕQ� HNVLN�
QRNWDODUÕQGDQ� ELULVL�� G�ú�N� NR]PHWLN� EHNOHQWL� QHGHQL\OH�
PDVWHNWRPL\H� \|QOHQGLULOHQ� KDVWD� VD\ÕVÕQÕQ� ELOLQPHPHVLGLU��
%HQ]HU�úHNLOGH��NHQGL�WHUFLKL�LOH�0.&�VRQUDVÕQGD�UH�HNVL]\RQ�
\HULQH� PDVWHNWRPL� JHoLUHQ� ROJX� VD\ÕVÕ� GD� YHULOHU� DUDVÕQGD�
EXOXQPDPDNWDGÕU��$\UÕFD��ELU�EDúND�NÕVÕWOD\ÕFÕ�IDNW|U�RODUDN��
R� G|QHPGH� JHQHWLN� WHVWOHUH� HULúLP� NÕVÕWOÕOÕ÷ÕQÕQ� ROPDVÕ�
QHGHQL\OH� DLOH� |\N�V�� SR]LWLI� RODQ� KDVWDODUÕQ� WDQÕ� YH� WHGDYL�
V�UHoOHULQGH� QDVÕO� HWNLOHQGLNOHUL� \RUXPODQDPDPÕúWÕU�� <LQH�
oDOÕúPDQÕQ� \DSÕOGÕ÷Õ� G|QHPGH� LQWUDRSHUDWLI� FHUUDKL� VÕQÕU�
GH÷HUOHQGLUPHVL� LoLQ� XOWUDVRQ� \D� GD� NDYLWH� VÕQÕUODUÕQGDQ�
IUR]HQ� |UQHNOHPH� JLEL� HN� \|QWHPOHU� NXOODQÕOPDPDVÕ� UH�HN��
VL]\RQ�RUDQODUÕPÕ]ÕQ�\�NVHN�EXOXQPDVÕ�LOH�LOLúNLOL�RODELOLU�YH�
LOLúNLOL� IDNW|UOHULQ� GH÷HUOHQGLULOHFH÷L� EDúND� oDOÕúPDODUGD� EX�
QRNWDODU�J|]�|Q�QH�DOÕQDELOLU�

SONUÇ
0HPH� NRUX\XFX� FHUUDKL� HUNHQ� G|QHP� PHPH� NDQVHUL�
WHGDYLVLQGH��W�P�G�Q\DGD�JLGHUHN�DUWDQ�RUDQGD�PDVWHNWRPL�
QLQ� \HULQL� DOPDNWDGÕU��$QFDN�� 0.&¶QLQ� PXOWLGLVLSOLQHU� ELU�
\DNODúÕP� JHUHNWLUGL÷L� YH� UH�HNVL]\RQODUD� LKWL\Do� GX\XODEL�
OHFH÷L� XQXWXOPDPDOÕGÕU�� 0HPH� NRUX\XFX� FHUUDKL� X\JXOD�
QDFDN�KDVWDODUGD�|]HOOLNOH�SDOSDEOH�W�P|U��RODQODUGD�WDQÕ�LoLQ�
WUX�FXW� EL\RSVL� WHUFLK� HGLOPHVL�� KLVWRSDWRORMLN� RODUDN�PXOWL�
IRNDOLWH��(ø.�YDUOÕ÷Õ��/9,�YH\D� DNVLOOHU� OHQI�QRGX� WXWXOXPX�
RODQ� W�P|U� ER\XWX� �� FP¶GHQ�E�\�N�\D� GD� JHQo� KDVWDODUGD��
GDKD�JHQLú�ELU�FHUUDKL�HNVL]\RQ�DODQÕQÕQ�\D�GD�X\JXQ�RQNR�
SODVWLN� \|QWHPOHULQ� WHUFLK� HGLOPHVLQLQ� KDVWD\Õ� LNLQFL� ELU�
LúOHPGHQ�NXUWDUDFD÷Õ�J|]�DUGÕ�HGLOPHPHOLGLU��

(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
$NGHQL]� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� (WLN� .XUXOX� WDUDIÕQGDQ�
RQD\ODQPÕúWÕU��RQD\�QXPDUDVÕ���������.$(.�������

<D]DU�.DWNÕODUÕ��
)LNLU� ±� '�6�h���$�1�2��� &�$��� 7DVDUÕP� ±� '�6�h���$�1�2���
0�6���9�'���&�$���'HQHWOHPH�±�&�$���$�0���$�1�2���.D\QDN�
ODU� ±�� 0DO]HPHOHU� �� �� 9HUL� 7RSODQPDVÕ� YH�YH\D� øúOHPHVL� ±�
'�6�h��� 0�<��� 9�'��� 9�9��� 0�6��� $QDOL]� YH�YH\D� <RUXP� ±�
'�6�h���0�6���0�<���9�9���&�$���$�1�2���/LWHUDW�U�7DUDPDVÕ���
'�6�h���9�9���0�6���0�<���$�0���<D]Õ\Õ�<D]DQ�±�'�6�h���0�6���
9�'���9�9��� &�$���$�1�2��� (OHúWLUHO� øQFHOHPH� ±� &�$���$�0���
0�<���$�1�2�

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

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



ùHNLO����/RNDO�Q�NV�YH�X]DN�PHWDVWD]Õ�RODQ�KDVWDODUÕQ��
��������������VD÷�NDOÕP�DQDOL]L

<):<1̪5)
(UNHQ�HYUH�PHPH�NDQVHUL�WDQÕVÕ�DODQ�NDGÕQODUÕQ�oR÷X��0.&��
LOH�EDúDUÕOÕ�ELU�úHNLOGH�WHGDYL�HGLOHELOPHNWHGLU��$QFDN�\HWHUOL�
FHUUDKL�VÕQÕUODUD�XODúPDGDNL�EDúDUÕVÕ]OÕNODU��UHN�UUHQV�ULVNLQL�
D]DOWPDN� LoLQ�� UH�HNVL]\RQX�JHUHNOL�NÕOPDNWDGÕU��/LWHUDW�UGH�
FHUUDKL� VÕQÕU� WDQÕPÕQGDNL� IDUNOÕOÕNODU� QHGHQL� LOH� UH�HNVL]\RQ�
RUDQODUÕQÕQ� ���¶ODUD� NDGDU� oÕNWÕ÷ÕQÕ� ELOGLUHQ� \D\ÕQODU�
PHYFXWWXU�������%L]LP�oDOÕúPDPÕ]GD�EX�RUDQ������FLYDUÕQGD�
EXOXQPXúWXU��3UHRSHUDWLI�NOLQLNRSDWRORMLN�IDNW|UOHU�LOH�UH�HN�
VL]\RQ� DUDVÕQGDNL� LOLúNL\L� GH÷HUOHQGLUGL÷LPL]� oDOÕúPDPÕ]GD��
LNLOL�GH÷LúNHQ�DQDOL]LQGH�JHQo�\Dú��E�\�N� W�P|U��/9ø��(ø.��
PXOWLIRNDOLWH� YH� D[LOOHU� OHQI� QRGX� WXWXOXPX� YDUOÕ÷Õ� UH�HN��
VL]\RQ� JUXEXQGD� DQODPOÕ� RODUDN� \�NVHN� VDSWDQPÕú�� oRNOX�
GH÷LúNHQ� DQDOL]OHULQGH� LVH� JHQo� \Dú�� /9ø� YDUOÕ÷Õ� YH� W�P|U�
ER\XWXQXQ���FP¶GHQ�E�\�N�ROPDVÕ�UH�HNVL]\RQ�LoLQ�SURJQRV�
WLN�IDNW|UOHU�RODUDN�VDSWDQPÕúWÕU�

/LWHUDW�U� GH÷HUOHQGLULOGL÷LQGH��2¶6XOOLYDQ�YH� DUNDGDúODUÕQÕQ�
0.&� VRQUDVÕ� ORNDO� UHN�UUHQVL� GH÷HUOHQGLUGL÷L� UHWURVSHNWLI�
oDOÕúPDGD�YH�$]L]�YH�DUNDGDúODUÕQÕQ�\DSWÕ÷Õ�oRNOX�DQDOL]OHUGH�
JHQo� KDVWDODUGD� oDOÕúPDPÕ]GD� ROGX÷X� JLEL� UH�HNVL]\RQ�
ULVNLQLQ� DUWWÕ÷Õ� J|VWHULOPLúWLU� ��������� <LQH� OLWHUDW�UGH�
oDOÕúPDPÕ]D�EHQ]HU�úHNLOGH�W�P|U�ER\XWX�YH�HYUHVLQLQ�UH�HN�
VL]\RQ� LoLQ� SURJQRVWLN� IDNW|UOHU� ROGX÷X� GD� J|VWHULOPLúWLU�
���±�����
dDOÕúPDPÕ]GD�PDPRJUDILN�GDQVLWH�YH�GH÷LúLNOLNOHU�LOH�UH�HN�
VL]\RQ� DUDVÕQGD� LOLúNL� J|VWHULOHPHGL�� $QFDN� %DQL� YH�
DUNDGDúODUÕ� oDOÕúPDODUÕQGD� DUWPÕú� PDPRJUDILN� GDQVLWHQLQ��
%HURQ�YH�DUNDGDúODUÕ�LVH�PDPRJUDILN�PLNURNDOVLILNDV\RQODUÕQ�
W�P|U�Q� LQWUDRSHUDWLI� ORNDOL]DV\RQX� YH� oÕNDUÕOPDVÕQGD�
]RUOX÷D�QHGHQ�RODELOGL÷LQL�YH�UH�HNVL]\RQ�ULVNLQL�DUWWÕUGÕ÷ÕQÕ�
J|VWHUPLúOHUGLU����������

%D÷ÕPVÕ]� ELU� ULVN� IDNW|U�� RODUDN� GH÷HUOHQGLUGL÷LPL]� DLOH�
|\N�V�� LOH� UH�HNVL]\RQ� DUDVÕQGD� GD� DQODPÕ� ELU� LOLúNL�
VDSWDPDGÕN��$QFDN� DLOH� |\N�V�� YH� ORNDO� UHN�UUHQVLQ� GH÷HU�
OHQGLULOGL÷L�oDOÕúPDODUGD����SULPHU�\D�GD�GL÷HU�PHPHGH�\HQL�
ELU�SULPHU�NDQVHU�ULVNLQGH�DUWÕú�ROGX÷X�EHOLUWLOPLúWLU����±����
�dDOÕúPDPÕ]GD�� UH�HNVL]\RQ� ULVNLQL� DUWÕUDQ� IDNW|UOHUL� GH÷HU�
OHQGLULUNHQ�� X\JXODQDQ� EL\RSVL� WHNQL÷L� LOH� UH�HNVL]\RQ�
VD\ÕVÕQGDNL� DUWÕú� DUDVÕQGD� DQODPOÕ� ELU� LOLúNL� VDSWDPDGÕN��
3HUN�WDQ� EL\RSVL� WHNQL÷L� LOH� PHPHGH� NLWOHVL� RODQ� KDVWDODU�

EHQLQJ� OH]\RQ� YDUOÕ÷ÕQGD� JHUHNVL]� FHUUDKL� LúOHPGHQ� NRUXQ�
PDNWDGÕUODU��%L\RSVL\OH�NDQVHU�VDSWDQDQ�KDVWDODUGD�LVH�NOLQLN��
UDG\RORMLN� YH� SDWRORMLN� GH÷HUOHQGLUPH� LOH� WHGDYL� SODQÕ�
EHOLUOHQPHNWH� E|\OHOLNOH� SUHRSHUDWLI� G|QHPGH� KDVWDQÕQ�
WHGDYL\H�X\XPX�VD÷ODQÕUNHQ�0.&¶\H�NDUúÕ�J�YHQ�ROXúPDNWD�
YH�GROD\ÕVÕ\OD�\|QWHPLQ�EDúDUÕ�RUDQÕ�DUWPDNWDGÕU��(NVL]\RQHO�
EL\RSVLOHU�� VDGHFH� OH]\RQ� SDWRORMLVLQL� EHOLUOHPHN� DPDFÕ\OD�
WDVDUODQPÕú� ROGX÷XQGDQ�� FHUUDKODU�� SRVW�RSHUDWLI� GHIHNWOHUL�
PLQLPDOL]H�HWPHN�LoLQ��NDQVHU�UH]HNVL\RQX�LoLQ�ROPDVÕ�JHUH��
NHQGHQ�GDKD�D]�DJUHVLI�RODELOLUOHU������%X�GD�OLWHUDW�UGH�HNVL]��
\RQHO� EL\RSVL� X\JXODPDVÕ� QHGHQL\OH� DUWDQ� UH�HNVL]\RQ�
RUDQODUÕQÕ� DoÕNOD\DELOLU� ������ dDOÕúPDPÕ]GD�� UH�HNVL]\RQ�
ULVNLQL�DUWÕUDQ�IDNW|UOHUL�GH÷HUOHQGLULUNHQ��X\JXODQDQ�EL\RSVL�
WHNQL÷L�LOH�UH�HNVL]\RQ�VD\ÕVÕQGDNL�DUWÕú�DUDVÕQGD�DQODPOÕ�ELU�
LOLúNL� VDSWDPDGÕN�� <XNDUÕGD� EDKVHGLOHQ� QHGHQOHUGHQ� GROD\Õ�
|]HOOLNOH� SDOSDEOH� PHPH� OH]\RQODUÕQGD� WUX�FXW� EL\RSVLQLQ�
GDKD�X\JXQ�ROGX÷X�ELOLQPHNWHGLU�

+LVWRSDWRORMLN� GH÷HUOHQGLUPHOHUGH�� LQWDGXNWDO� NDUVLQRP��
LQYD]LY� NDQVHU� YH� LQWUDGXNWDO� NDUVLQRP� ELUOLNWHOL÷L� VÕN�
NDUúÕODúÕODQ�ELU�GXUXPGXU��øQWUDGXNWDO�NDUVLQRP�YDUOÕ÷ÕQÕQ�YH�
JHQLúOL÷LQLQ�WDQÕPODQPDVÕ��L]ROH�LQYD]LY�KDVWDOÕ÷D�J|UH�GDKD�
]RUGXU�������%X�GD�ORNDO�UHN�UUHQV�YH�SR]LWLI�FHUUDKL�VÕQÕUODU�
QHGHQL\OH� UH�HNVL]\RQ� RUDQODUÕQÕ� DUWÕUÕ\RU� RODELOLU�� %L]LP�
oDOÕúPDPÕ]GD�GD�JHQo�\Dú�YH�(ø.�YDUOÕ÷Õ�� UH�HNVL]\RQ�RODQ�
JUXSWD�ROPD\DQ�JUXSWDQ�DQODPOÕ�RODUDN�\�NVHN�EXOXQPXúWXU�
���������±����� øQYD]LY� ORE�OHU� WLS� PHPH� NDQVHULQGH� GH��
UH�HNVL]\RQ� JHUHNVLQLPLQLQ� GDKD� ID]OD� ROGX÷XQX� V|\OH\HQ�
\D\ÕQODU� YDUGÕU� ��������������� $QFDN� EL]LP� oDOÕúPDPÕ]GD�
ORE�OHU�NDUVLQRP�YDUOÕ÷Õ�LOH�UH�HNVL]\RQ�DUDVÕQGD�DQODPOÕ�ELU�
LOLúNL�J|VWHULOHPHPLúWLU�
/H]\RQXQ� YDUOÕ÷ÕQÕQ� YH� ER\XWODUÕQÕQ� WDP� RODUDN� WDQÕPODQD��
PDPD� QHGHQOHULQGHQ� ELU� GL÷HUL� GH� PXOWLIRNDO� KDVWDOÕN�
YDUOÕ÷ÕGÕU��%X�GXUXPXQ�DUWPÕú�UH�HNVL]\RQ�RUDQODUÕ�LOH�LOLúNLVL��
OLWHUDW�UGH� SHN� oRN� oDOÕúPDGD� J|VWHULOPLúWLU� ������±�����
%L]LP�oDOÕúPDPÕ]GD�GD�OLWHUDW�U�EXOJXODUÕQÕ�GHVWHNOHU�úHNLOGH��
PXOWLIRNDOLWHQLQ�� UH�HNVL]\RQ� RUDQODUÕQGD� DUWÕú� LOH� LOLúNLVL�
ROGX÷X�VRQXFXQD�YDUÕOPDNWDGÕU�

dDOÕúPDPÕ]GD�� UH�HNVL]\RQ� \DSÕODQ� JUXSWD�� /9,� YH� DNVLOHU�
OHQI�QRGX�WXWXOXPXQXQ��DQODPOÕ�RODUDN�\�NVHN�ROGX÷X�EXOXQ�
GX�� /LWHUDW�UGH� GH�� UH�HN]LV\RQOD� LOLúNLOL� IDNW|UOHU� DUDVÕQGD��
OHQIRYDVN�OHU� LQYD]\RQ� YDUOÕ÷Õ� ����� YH� DNVLOHU� OHQI� QRGX�
WXWXOXPXQXQ� GD� \HU� DOGÕ÷ÕQÕ� VDYXQDQ� oDOÕúPDODUD� NDUúÕQ�
����������� EX� SDUDPHWUHOHULQ�� UH�HNVL]\RQ� RUDQODUÕQÕ� HWNLOH�
PHGL÷LQL�V|\OH\HQ�oDOÕúPDODU�GD�YDUGÕU���������
�+RUPRQ� UHVHSW|UOHUL�YDUOÕ÷Õ��PHPH�NDQVHUL� LoLQ�SURJQRVWLN�
IDNW|UOHUGLU��(5�YH�35�YDUOÕ÷ÕQÕQ��GDKD�L\L�NOLQLN�VRQXoODUOD�
LOLúNLOL� ROGX÷X� ELOLQPHNWHGLU�� dDOÕúPDPÕ]GD�� (5� YH� 35�
YDUOÕ÷ÕQÕQ��UH�HNVL]\RQ�ULVNL��]HULQH�HWNLVL�J|VWHULOHPHPLúWLU��
$QFDN�\DSÕODQ�ELU�oDOÕúPDGD��35�QHJDWLI�W�P|UOHULQ��UH]LG�HO�
NDQVHUOL�KDVWDODUGD����\D�GD�GDKD�ID]OD�UH�HNVL]\RQ�LOH�LOLúNLOL�
ROGX÷X�J|VWHULOPLúWLU�������%L]LP�oDOÕúPDPÕ]GD�(5�YH�35�LOH�
ELUOLNWH�GH÷HUOHQGLUGL÷LPL]�GL÷HU�SDUDPHWUHOHU�RODQ�.L����YH�
&�HUE%� ��� JUXSODU� DUDVÕQGD� DQODPOÕ� ELU� IDUNOÕOÕN� ROXúWXU�
PDPÕúWÕU�� %XQXQ� QHGHQL�� \DSÕODQ� oDOÕúPDODUGDNL� ROJX�
VD\ÕODUÕQÕQ� YH� GL÷HU� |]HOOLNOHULQLQ� ELUELULQGHQ� IDUNOÕ� ROPDVÕ�
RODELOLU�
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ABSTRACT
Objective: 
$�VLJQLILFDQW� SURSRUWLRQ�RI� SDWLHQWV� XQGHUJRLQJ�EUHDVW� FRQ��
VHUYLQJ�VXUJHU\�UHTXLUH�UH�H[FLVLRQ�IRU�UHVLGXDO�FDQFHU��7KLV�
VWXG\�DLPV�WR�GHWHUPLQH�WKH�IDFWRUV�DVVRFLDWHG�ZLWK�UHVLGXDO�
WXPRU�LQ�SDWLHQWV�XQGHUJRLQJ�EUHDVW�FRQVHUYLQJ�VXUJHU\��DQG�
WR�HYDOXDWH�WKH�IROORZ�XS�UHVXOWV�RI�WKH�SDWLHQWV��

5I\MZQIT�IVL�5M\PWL["�
3DWLHQWV� XQGHUZHQW� EUHDVW�FRQVHUYLQJ� VXUJHU\� LQ� D� ��\HDU�
SHULRG�ZHUH�LQFOXGHG�LQ�WKLV�VWXG\��3DWLHQWV�ZHUH�GLYLGHG�LQ���
JURXSV�� QR� UH�H[FLVLRQ� �*URXS�$��� DQG� UHTXLUHG� UH�H[FLVLRQ�
�*URXS� %��� 3DWLHQWV� ZKR� XQGHUZHQW� PDVWHFWRP\� LQ� WKH�
IROORZ�XS�ZHUH�H[FOXGHG�

:M[]T\["�
,Q�WKLV�VWXG\������SDWLHQWV�ZHUH�DVVHVVHG��WKRVH�����LQ�*URXS�
$��DQG����LQ�*URXS�%��$�WRWDO�����PDVVHV�ZHUH�IRXQG������LQ�
*URXS�$��DQG����LQ�*URXS�%��7KH�PHGLDQ�IROORZ�XS�WLPH��DQG�
GLVHDVH� IUHH� VXUYLYDO� ZHUH� ���� �,QWHU� 4XDQWLOH� 5DQJH�
>,45@ ����������\HDUV��DQG������,45 ����������\HDUV�UHVSHF�
WLYHO\��7KHUH�ZDV�QR�GLIIHUHQFH�LQ�GLVHDVH�IUHH�VXUYLYDO��DQG�
ORFDO� UHFXUUHQFH� EHWZHHQ� JURXSV� �S ������� DQG� S �������
UHVSHFWLYHO\���$[LOODU\�O\PSK�QRGH�LQYROYHPHQW��O\PSKRYDV�
FXODU�LQYDVLRQ��H[WHQVLYH��LQWUDGXFWDO�FRPSRQHQW��PXOWLIRFD��
OLW\�� ODUJH� WXPRU� GLDPHWHU� DQG� \RXQJHU� DJH� � SDWLHQWV� ZHUH�
KLJKHU�LQ�UH�H[FLVLRQ�JURXS��0XOWLYDULDWH�DQDO\VLV�LGHQWLILHG��
DEVHQFH�RI�O\PSKRYDVFXODU�LQYDVLRQ��2GGV�5DWLR�>25@ ������
���&O� ������������ DQG� DJH� !��� \HDUV� �25 ������ ���&O�
����������� ZHUH� DVVRFLDWHG� ZLWK� ORZHU� UH�H[FLVLRQ� UHTXLUH�
PHQW�� KRZHYHU�� WXPRU� GLDPHWHU� !�� FP� �25 ��������&O�
������������ZDV�DVVRFLDWHG�ZLWK�UH�H[FLVLRQ�

+WVKT][QWV"�
7KHUH�ZDV�QR�GLIIHUHQFH� LQ� GLVHDVH� IUHH� VXUYLYDO�� DQG� ORFDO�
UHFXUUHQFH�EHWZHHQ���JURXSV��3DWLHQWV�VKRXOG�EH�LQIRUPHG�IRU�
WKH�ULVN�RI�UH�H[FLVLRQ�DIWHU�LQLWLDO�EUHDVW�FRQVHUYLQJ�VXUJHU\�
DQG�ZLGHU�VXUJLFDO�H[FLVLRQ�RU�RQFRSODVWLF�VXUJHU\�VKRXOG�EH�
SHUIRUPHG�LQ�ULVN\�SDWLHQWV��

3Ma�?WZL["�
%UHDVW� FRQVHUYLQJ� VXUJHU\�� 5H�H[FLVLRQ�� (DUO\� VWDJH� EUHDVW�
FDQFHU

/ʈ:ʈ̪�
0HPH� NDQVHUL�� NDGÕQODUGD� HQ� ID]OD� J|U�OHQ� NDQVHUGLU� YH�
NDQVHUH�ED÷OÕ�|O�POHU�DUDVÕQGD�HQ�VÕN�QHGHQGLU��.DGÕQODUGDNL�
NDQVHUOHULQ�W�P�Q�Q����¶�QGHQ�YH�NDQVHUOH�LOLúNLOL�|O�POHU�
LQ����¶LQGHQ�VRUXPOXGXU������0HPH�NDQVHUL�WHGDYLVL�LoLQ�VRQ�
\ÕOODUGD�UDGLNDO�FHUUDKL�JLULúLPOHUGHQ�PHPH�NRUX\XFX�FHUUDKL�
�0.&��JLULúLPOHUH�GR÷UX�ELU�\|QHOLú�YDUGÕU��%X�\|QHOLPGH��

UDGLNDO� FHUUDKL� WHGDYLOHULQ� KDVWDODU� WDUDIÕQGDQ� NROD\� NDEXO�
HGLOHPHPHVL��0.&¶H� DLW� NR]PHWLN� VRQXoODUÕQÕQ� L\L� ROPDVÕ��
UDG\RWHUDSL��57��YH�VLVWHPLN�WHGDYLGHNL�JHOLúPHOHU��HUNHQ�WDQÕ�
LPNkQODUÕQÕQ�DUWÕúÕ� LOH�HUNHQ�HYUHGH�PHPH�NDQVHULQLQ�VDSWD��
QDELOPHVL� URO� R\QDPDNWDGÕU� ��±���� hONHPL]GH� GH� ����¶OL�
\ÕOODU�|QFHVL�0.&�RUDQODUÕ�����LNHQ�VRQUDVÕQGD�EX�RUDQ�����
OHUH�XODúPÕúWÕU�����
0HPH�NRUX\XFX�FHUUDKL�LOH�EDúDUÕOÕ�WHGDYL��W�P�PDNURVNRSLN�
YH�PLNURVNRSLN�KDVWDOÕ÷ÕQ�HOLPLQH�HGLOPHVLQL�JHUHNWLULU� �����
/XPSHNWRPLQLQ� DUGÕQGDQ� FHUUDKL� DODQGD� UHVLG�HO� NDQVHU�
K�FUHOHULQLQ� YDUOÕ÷Õ�� JHOHFHNWHNL� Q�NV� ULVNLQL� DUWÕUPDNWDGÕU�
�����%X�QHGHQOH��0.&¶\L�WDNLEHQ��FHUUDKL�DODQ�SR]LWLIOL÷L�RODQ�
NDGÕQODUGD��HN�DGMXYDQ�WHGDYL�|QFHVL�OXPSHNWRPL�NDYLWHVLQLQ�
UH�HNVL]\RQX�\D�GD�PDVWHNWRPL�|QHULOPHNWHGLU���±���
0HPH� NRUX\XFX� FHUUDKL� JHoLUHQ� KDVWDODUGD� UH�HNVL]\RQ�
JHUHNVLQLP�RUDQODUÕQÕQ����¶D�NDGDU�oÕNDELOGL÷L�ELOLQPHNWHGLU�
�����%X�GXUXP�� \DUD� HQIHNVL\RQX� ULVNLQL� DUWÕUÕUNHQ�� DGMXYDQ�
NHPRWHUDSL� �.7�� \D� GD� 57¶QLQ� EDúODPDVÕQÕQ� JHFLNPHVLQH��
SRVWRSHUDWLI� DQNVL\HWHQLQ� DUWPDVÕQD� YH� GDKD� N|W�� NR]PHWLN�
VRQXoODUD� \RO� DoDELOPHNWHGLU� ��������� %X� QHGHQOH�� NOLQLV��
\HQOHULQ�WHGDYL�\DNODúÕPODUÕQÕ�L\L�EHOLUOHPHVL�YH�EX�W�U�LúOHP�
OHULQ�JHWLUHFH÷L�PDOL\HW�YH�PRUELGLWH\L�D]DOWPDN�LoLQ��0.&�
VRQUDVÕ� UH�HNVL]\RQ�JHUHNWLUHFHN� IDNW|UOHULQ�ELOLQPHVL�|QHP�
ND]DQPDNWDGÕU��%X�QHGHQOH��oDOÕúPDPÕ]GD������������\ÕOODUÕ�
DUDVÕQGD�� NOLQL÷LPL]GH� PHPH� NRUX\XFX� FHUUDKL� X\JXODQDQ�
KDVWDODUGD�� FHUUDKL� VÕQÕU� SR]LWLIOL÷L� QHGHQL\OH� UH�HNVL]\RQ�
X\JXODQPDVÕ� LOH� LOLúNLOL� IDNW|UOHUL� EHOLUOHPH\L� YH� KDVWDODUÕQ�
WDNLS�VRQXoODUÕQÕ�GH÷HUOHQGLUPH\L�DPDoODGÕN����

/-:-i�^M�Al6<-5
%X� oDOÕúPDGD�� (\O�O� �����.DVÕP� ����� WDULKOHUL� DUDVÕQGD�
$NGHQL]�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�*HQHO�&HUUDKL�$QDELOLP�
'DOÕQGD��0.&� X\JXODQDQ� YH� FHUUDKL� VÕQÕU� SR]LWLIOL÷L� QHGH��
QL\OH� UH�HNVL]\RQ� \DSÕODQ� KDVWDODU�� UHWURVSHNWLI� RODUDN�
LQFHOHQGL��
+DVWD� GRV\DODUÕQGDNL� DPHOL\DW� |QFHVL� GH÷HUOHQGLUPH� IRUP�
ODUÕ��DPHOL\DW�QRWX��UDG\RORMLN�YHULOHU��DPHOL\DW�VRQUDVÕ�L]OHP�
LOH�LOJLOL�ND\ÕWODU�YH�SDWRORML�UDSRUODUÕ�WRSODQDUDN�
��+DVWDQÕQ�\DúÕ
��7�P|U�ORNDOL]DV\RQX
��0DPRJUDIL�EXOJXODUÕ��SDUDQNLP�|]HOOLNOHUL��NLWOH�YDUOÕ÷Õ��
��OH]\RQXQ�NDOVLILNDV\RQ�\D�GD�VSLN�ODV\RQ�J|VWHULS�J|VWHU
��PHPHVL��IRNDO�DVLPHWUL��GLVWRUVL\RQ�
��+LVWRSDWRORMLN�WDQÕ
��7�P|U¶�Q�JUDGH¶L
��+LVWRSDWRORMLN�OHQIRYDVN�OHU�YH�SHULQ|UDO�LQYD]\RQODU�
����/9ø��31ø�
��gVWURMHQ�YH�SURJHVWHURQ�UHVHSW|U�GXUXPX��(5��35�
��&�HUE%���.L����GXUXPX
��øQWUDGXNWDO�NRPSDQHQW�YDUOÕ÷Õ��ø'.���\D\JÕQ�LQWUDGXNWDO�
���NRPSDQHQW�YDUOÕ÷Õ��(ø.�
��0XOWLIRNDO�KDVWDOÕN�YDUOÕ÷Õ
��øQYD]LY�W�P|U�oDSÕ�
��$NVLOOHU�OHQI�QRGX�WXWXOXPX
��+DVWD\D�X\JXODQDQ�EL\RSVL�\|QWHPL
��1HRDGMXYDQ�YH�DGMXYDQ�WHGDYL�GXUXPX
��$LOH�|\N�V��YH�PHQDSR]�GXUXPODUÕ�ND\GHGLOGL�
øQGH[�RSHUDV\RQX�0.&�RODQ�KDVWD�VD\ÕVÕ�����LGL��dDOÕúPDGD�

PHPHVL�NRUXQDELOHQ�WRSODP�����KDVWD�ROXS����KDVWDGD�ELODWH��
UDO�PHPH�FD�ROPDVÕ�QHGHQL\OH�����W�P|UH�DLW�YHULOHU�oDOÕúPD�
\D�GDKLO�HGLOGL��0HPHVL�NRUXQDPD\DQ����KDVWD�oDOÕúDPDGDQ�
oÕNDUÕOPÕúWÕU��3URJQRVWLN�IDNW|U�DQDOL]OHULQGH��PHPHVL�UH�HN�
VL]\RQ� \DSÕOPDGDQ� NRUXQDELOHQ� KDVWDODU� �*UXS� $�� UH�HN��
VL]\RQ� \DSÕODUDN� NRUXQDQODUOD� �*UXS� %�� NÕ\DVODQGÕ��
dDOÕúPDQÕQ�DNÕú�úHPDVÕ�ùHNLO��¶GH�|]HWOHQPLúWLU�

ùHNLO����0HPH�&D�QHGHQL\OH�X\JXODQDQ�RSHUDV\RQODUÕQ�
��������������NURQRORMLVL�

%X�oDOÕúPD���3URI��'U��$KPHW�1H]LKL�2<*h5�GDQÕúPDQOÕ��
÷Õ�QGD������\ÕOÕQGD�WDPDPODGÕ÷ÕPÕ]�µ¶0HPH�.DQVHUL�1HGHQL�
LOH�0HPH�.RUX\XFX�&HUUDKL�8\JXODQDQ�+DVWDODUGD�5H�HNVL�
]\RQ� 8\JXODQPDVÕQÕ� (WNLOH\HQ� )DNW|UOHU¶¶� EDúOÕNOÕ� � \�NVHN�
OLVDQV� WH]L� HVDV� DOÕQDUDN� KD]ÕUODQPÕúWÕU�� LOJLOL� W�P� XOXVDO�
G�]HQOHPHOHUH��NXUXPVDO�SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVL�
QLQ�LONHOHULQH��$UDúWÕUPD�YH�<D\ÕQ�HWL÷LQH�X\JXQGXU��$NGHQL]�
hQLYHUVLWHVL�7ÕS� )DN�OWHVL� (WLN� .XUXOX� WDUDIÕQGDQ� RQD\ODQ�
PÕúWÕU��RQD\�QXPDUDVÕ�������.$(.�������dDOÕúPDQÕQ�\DSÕOD�
FD÷Õ�LOJLOL�NXUXPODUGDQ�L]LQ�DOÕQPÕúWÕU�

ʈ[\I\Q[\QS[MT�)VITQb�
$QDOL]OHUGH� 6366� ����� SURJUDPÕ� NXOODQÕOGÕ�� 9HULOHUH� DLW�
WDQÕPOD\ÕFÕ�LVWDWLVWLNOHUGH�RUDQ�YH�IUHNDQV��RUWDODPD��VWDQGDUW�
VDSPD� GH÷HUOHUL� NXOODQÕOGÕ�� 1LWHOLNVHO� YHULOHULQ� DQDOL]LQGH��
NL�NDUH�WHVWL�NXOODQÕOGÕ��1LFHOLNVHO�YHULOHULQ�GD÷ÕOÕPÕ�.ROPR��
JRURY� 6SLUQRY� WHVWL� NXOODQÕODUDN� WHVW� HGLOPLú� SDUDPHWULN�
V�UHNOL� GH÷LúNHQOHU� 6WXGHQW¶V� W�WHVWL� LOH� QRQ�SDUDPHWULNOHU�
0DQQ�:KLWQH\� WHVWL� LOH� GH÷HUOHQGLULOPLú�� SDUDPHWULN�YHULOHU�
RUWDODPD� YH� VWDQGDUW� VDSPD� �66�� RODUDN� UDSRUODQÕUNHQ�
QRQ�SDUDPHWULN� YHULOHU� RUWDQFD� YH� oH\UHNOHU� DUDVÕ� DUDOÕN�
�d$$�� ELOJLVL� LOH� UDSRUODQPÕúWÕU�� (WNL� G�]H\L�� ORMLVWLN� UHJ��
UHV\RQ�LOH�|Oo�OG���7�P�DQDOL]OHUGH�����YH\D�GDKD�G�ú�N�S�
GH÷HUOHUL�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�NDEXO�HGLOPLúWLU�

BULGULAR
dDOÕúPD\D�GDKLO�HGLOHQ�����KDVWDQÕQ�����W�P|U�QH�DLW�YHULOHU�
LQFHOHQGL�� +DVWDODUÕQ� PHG\DQ� \DúÕ� ��� �d$$�� ������ \ÕO��
VDSWDQGÕ��(OOL�\Dú�DOWÕQGD�����������KDVWD�����\Dú�YH��]HULQGH�
���������KDVWD�VDSWDQGÕ��$LOH�|\N�V��YHULOHULQH�XODúÕODQ�����
KDVWDQÕQ���¶� LQGH�PHPH�FD�|\N�V��VDSWDQGÕ��KDVWDODUÕQ�����

�����¶VL� SUHPHQDSR]DO� G|QHPGH� WDQÕ� DOGÕ�� 0DPRJUDILN�
GH÷HUOHQGLUPHGH�����������OH]\RQGD�SDWRORMLN�NDOVLILNDV\RQ��
��� ������ OH]\RQGD� VSLN�OHU� X]DQWÕ�� ���� �����¶LQGH� NLWOH�
VDSWDQGÕ��0DPRJUDILN�RODUDN�PHPHQLQ�\DSÕVÕQÕQ�GH÷HUOHQGL��
ULOPHVLQGH� JODQG�OHU� YH� VWURPDO� \DSÕODUÕQ� PLNWDUÕQD� J|UH�
PHPH� SDUDQNLPL�� �$PHULFDQ� &ROOHJH� RI� 5DGLRORJ\� �$&5��
WDUDIÕQGDQ� IDUNOÕ�SDWHUQOHUGH� WDQÕPODQPDNWDGÕU��0DPRJUDILN�
GDQVLWH�ELOJLVLQH�XODúÕODQ�����KDVWDGDQ���������¶VÕQGD�7LS���
YH� 7LS� ��� ���� ������ ¶LQGH� 7LS� �� YH� 7LS� �� PHPH� SDWHUQL�
VDSWDQGÕ��<�]�GRNVDQ�LNL��W�P|U�Q����������¶�QGH�PXOWLIRND�
OLWH�VDSWDQGÕ�

<�]�GRNVDQ�KDVWDGD�VDSWDQDQ�����PHPH�W�P|U�QH�DLW�YHULOHU�
GH÷HUOHQGLULOGL÷LQGH�����������VD÷�PHPH�W�P|U�������������
VRO�PHPH�W�P|U��VDSWDQGÕ��7DQÕQÕQ�����������OH]\RQGD�NDOÕQ�
L÷QH� �WUX�FXW�� EL\RSVLVL� LOH� ���� ������ OH]\RQGD� HNVL]\RQHO�
YH\D�WHO�LOH�LúDUHWOL�HNVL]\RQHO�EL\RSVL�LOH�NRQXOGX÷X�J|U�OG���
<�]�RWX]��o�������OH]\RQ��VW�GÕú�NDGUDQGD��h'.������������
OH]\RQ��VW�Lo�NDGUDQGD��hø.������������OH]\RQ�DOW�GÕú�NDGUDQ�
GD��$'.�����������OH]\RQ�DOW�Lo�NDGUDQGD��$ø.��\HUOHúLPOL�
LGL�� +LVWRSDWRORMLN� GH÷HUOHQGLUPHGH�� �� FP� YH� DOWÕQGD� ���
������OH]\RQ������FP�DUDVÕ����������OH]\RQ����FP¶GHQ�E�\�N�
��������OH]\RQ�YDUGÕ��<�]�NÕUN�GRNX]�������øQYD]LY�'XNWDO�
.DUVLQRP�� �� ����� øQYD]LY� /RE�OHU� .DUVLQRP�� ��� �����
øQYD]LY� 'XNWDO�øQYD]LY� /RE�OHU� .DUVLQRP��� ����� '&ø6�
�'XNWDO�NDUVLQRPD�LQVLWX�����������GL÷HU��7�E�OHU�NDUVLQRP��
P�VLQ|]� NDUVLQRP�� DSRNULQ� NDUVLQRP��� W�P|UOHU� VDSWDQGÕ��
$WPÕú� \HGL� ������ W�P|UGH� /9ø� VDSWDQÕUNHQ�� ��� �������
W�P|UGH�31ø�WHVSLW�HGLOGL�����������JUDGH���W�P|U�����������
JUDGH���W�P|U�����������JUDGH���W�P|U�VDSWDQGÕ��6SHVPHQOHU�
LQ� ���� �����µVÕQGD� ø'.� YDUOÕ÷Õ� J|U�OG��� %XQODUÕQ� ���
�����¶VLQGH� (ø.� VDSWDQGÕ�� /RE�OHU� QHRSOD]L� ��� �������
OH]\RQGD� VDSWDQGÕ�� +RUPRQ� UHVHSW|U� GXUXPX� GH÷HUOHQGL�
ULOGL÷LQGH�� ���� ������ (5� SR]LWLIOL÷L�� ���� ������ 35� SR]L��
WLIOL÷L�� ��� ������ &�HUE%�� SR]LWLIOL÷L� VDSWDQGÕ�� 6HNVHQ� EHú�
W�P|U�Q� ��� ����¶LQGH�.L� ��� SUROLIHUDV\RQ� LQGHNVL� !��� LGL��
7�P�OH]\RQODUÕQ���������¶VLQGH�DNVLOOHU�OHQI�QRGX�WXWXOXPX�
YDUGÕ�� +DVWDODUÕQ� ���� �����¶�� DGMXYDQ� .7�� ��� ����¶VÕ�
1HR�$GMXYDQ� .7� DOGÕ�� W�P� LQYD]LY� KDVWDODUD� DGMXYDQ� 57�
X\JXODQGÕ�

3URJQRVWLN� IDNW|UOHUL� EHOLUOHPHN� LoLQ� \DSÕODQ� LNL� GH÷LúNHQOL�
DQDOL]OHUH� EDNÕOGÕ÷ÕQGD�� *UXS�$¶GD� ��� \Dú� �VW�� KDVWDODUÕQ�
RUDQÕ� *UXS� %¶GHQ� GDKD� ID]OD� LGL� �VÕUDVÕ\OD� ���� YH� �����
S �������� +HU� LNL� KDVWD� JUXEXQGD�� DLOH� |\N�V�� DoÕVÕQGDQ�
DQODPOÕ�ELU� IDUNOÕOÕN� L]OHQPH]NHQ� �S!������� SRVW�PHQRSR]DO�
KDVWD�RUDQÕ��*UXS�$¶GD�*UXS�%¶GHQ�ID]OD�LGL��VÕUDVÕ\OD������
YH������S ��������*UXS�$�YH�*UXS�%�DUDVÕQGD�W�P|U�JUDGH��
OHUL� DoÕVÕQGDQ� DQODPOÕ� ELU� IDUNOÕOÕN� L]OHQPH]NHQ� �S!�������
*UXS� %¶GH� W�P|U� oDSÕ� DQODPOÕ� RODUDN� \�NVHN� EXOXQGX�
�S ��������7�P|U� ORNDOL]DV\RQX� DoÕVÕQGDQ� JUXSODU� DUDVÕQGD�
DQODPOÕ� ELU� IDUNOÕOÕN� EXOXQPDGÕ� �S!������� *UXSODUÕQ� NOLQLN�
|]HOOLNOHUL�7DEOR�,¶GH�YHULOPLúWLU��

7DEOR�,��0HPH�NRUX\XFX�FHUUDKL�KDVWD�JUXSODUÕQÕQ�NOLQLN
���������������|]HOOLNOHUL�Q�����

<DSÕODQ�EL\RSVL�W�U���W�P|U�KLVWRORMLVL�YH�31ø�GD÷ÕOÕPÕ�DoÕVÕQ�
GDQ�� JUXSODU� DUDVÕQGD� DQODPOÕ� ELU� IDUNOÕOÕN� EXOXQPDGÕ�
�S!������� � *UXS�$
� GD� /9ø� RUDQÕ� DQODPOÕ� RODUDN� GDKD� D]GÕ�
�VÕUDVÕ\OD����� YH������ S �������� *UXS�$¶GD� ø'.� YH� (ø.�
RUDQODUÕ� DQODPOÕ� RODUDN� GDKD� G�ú�N� EXOXQGX� �VÕUDVÕ\OD� ø'.�
LoLQ�����YH������S �������(ø.�LoLQ�����YH������S ��������
$NVLOOHU� OHQI�QRGX�WXWXOXPX�YH�PXOWLIRNDO�KDVWDOÕN�RUDQODUÕ��
*UXS� $¶GD� GDKD� G�ú�N� VDSWDQGÕ� �VÕUDVÕ\OD� ���� YH� �����
S �����������YH�����S ��������
(5���35���&�HUE%���.L����GXUXPODUÕ�DoÕVÕQGDQ�LNL�JUXS�DUDVÕQ�
GD�DQODPOÕ�IDUN�\RNWX��S!�������1HR�DGMXYDQ�YH�DGMXYDQ�.7�
DOPD�RUDQODUÕ�DoÕVÕQGDQ�GD�IDUNOÕOÕN�EXOXQPDGÕ��S!�������<LQH�
oDOÕúPDGD� GH÷HUOHQGLULOHQ� UDG\RORML� EXOJXODUÕ� DoÕVÕQGDQ�
DQODPOÕ�ELU�IDUNOÕOÕN�L]OHQPHGL��S!�������3URJQRVWLN�IDNW|UOHU�
LoLQ� \DSÕODQ� LNLOL� GH÷LúNHQ� DQDOL]OHULQGH� DQODPOÕ� ROGX÷X�
VDSWDQDQ�NOLQLN�|]HOOLNOHU�oRNOX�GH÷LúNHQ�DQDOL]L�LOH��LQFHOHQ�
GL��%X� DQDOL]GH�� !��� \Dú� �2GGV� UDWLR� >25@� ����� YH����&O�
�����������YH�OHQIRYDVN�OHU�LQYD]\RQ�ROPDPDVÕQÕQ��25������
YH� ���&O� ����������� UH�HNVL]\RQ� ULVNLQL� D]DOWWÕ÷Õ�� W�P|U�
oDSÕQÕQ� �� FP¶GHQ� E�\�N� ROPDVÕQÕQ� �25� ����� YH� ���&O�
������������LVH�EX�ULVNL�DUWWÕUGÕ÷Õ�J|VWHULOGL��7DEOR�,,��

7DEOR�,,��.OLQLN�|]HOOLNOHULQ�oRNOX�GH÷LúNHQ�DQDOL]L�
�����������������LOH�LQFHOHQPHVL�

*UXS�$�YH�%�LoLQ�PHG\DQ�WDNLS�V�UHVL�����\ÕO��d$$�����������
\ÕO��LGL��+HU�LNL�JUXS�LoLQ�PHG\DQ�KDVWDOÕNVÕ]�VD÷�NDOÕP�V�UHVL�
����\ÕOGÕ���d$$�����������\ÕO���+DVWDODUÕQ�WDNLSOHULQGH���JUXS�
DUDVÕQGD�KDVWDOÕNVÕ]�VD÷�NDOÕP�DoÕVÕQGDQ�DQODPOÕ�IDUN�J|U�O�
PHGL��S ��������ùHNLO�����

ùHNLO����*UXS�$�YH�*UXS�%
QLQ�KDVWDOÕNVÕ]�VD÷�NDOÕP�DQDOL]L

7RSODP� �� KDVWDGD� ORNDO� Q�NV� VDSWDQGÕ�� JUXSODU� DUDVÕQGD�
LVWDWLVWLNVHO�IDUN�\RNWX��VÕUDVÕ�LOH���¶H�����S ��������7RSODP�
��� ����� KDVWDGD� X]DN� PHWDVWD]� VDSWDQGÕ�� JUXSODU� DUDVÕQGD�
LVWDWLVWLNVHO�IDUN�J|U�OPHGL�����¶D�����S ��������7�P�KDVWD�
ODU�ELUOLNWH�GH÷HUOHQGLULOGL÷LQGH�ORNDO�Q�NV�RODQ�YH�ROPD\DQ�
ODU� DUDVÕQGD� JHQHO� VD÷� NDOÕP� DoÕVÕQGDQ� LVWDWLVWLNVHO� ELU� IDUN�
\RNWX� �S �������� <LQH� W�P� KDVWDODU� ELUOLNWH� GH÷HUOHQGL�
ULOGL÷LQGH�ORNDO�Q�NV�RODQODU�LOH�X]DN�PHWDVWD]Õ�RODQ�KDVWDODU�
KDVWDOÕNVÕ]� VD÷� NDOÕP� YH� JHQHO� VD÷� NDOÕP� DoÕVÕQGDQ�
NDUúÕODúWÕUÕOGÕ÷ÕQGD��JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�IDUN�VDSWDQ�
PDGÕ��VÕUDVÕ\OD�S �������S ��������ùHNLO����

6DUÕGHPLU�hQDO�'��YH�DUN� $NG�7ÕS�'�����������

���

dDOÕúPDPÕ]D� GDKLO� RODQ� KDVWDODUGD� SDWRORMLN� FHUUDKL� VÕQÕU� ��
PP�YH�DOWÕ�RODUDN�NDEXO� HGLOPHNWH� LNHQ�J�Q�P�]GH�QR� LQN�
NDYUDPÕ� LOH� FHUUDKL� VÕQÕU� SR]LWLIOLN� RUDQODUÕ� G�úVH� GH� UH�HN��
VL]\RQ� LKWL\DFÕ�RODELOPHNWHGLU� ������<LQH� FHUUDKL� VÕQÕU� SR]L��
WLIOL÷LQL�G�ú�UPH\H��NR]PHWLN�VRQXoODUÕ�YH�KDVWD�PHPQXQL\H�
WLQL�DUWWÕUPD\D�\|QHOLN�&HUUDKL�2QNRORML�'HUQH÷L�YH�$PHUL�
NDQ� 7|UDSDWLN� 5DG\RORML� YH� 2QNRORML� 'HUQH÷LQLQ� X\JXQ�
J|U�QW�OHPH�YH�EL\RSVL�\|QWHPOHUL�LOH�RQNRSODVWLN�WHNQLNOH��
ULQ� NXOODQÕOPDVÕ� JLEL� |QHULOHULQL� LoHUHQ� SHULRSHUDWLI� VWUDWHML�
EHOLUOHPH�DUDoODUÕQÕQ�ELOGLULOGL÷L�ELOLQPHNWHGLU�������g]HOOLNOH�
RQNRSODVWLN� PHPH� FHUUDKLVL�� 0.&� LOH� NDUúÕODúÕODQ� ELUoRN�
NR]PHWLN�VRUXQX�RUWDGDQ�NDOGÕUPDNWD�YH�KDVWDOÕ÷ÕQ�RQNRORMLN�
NRQWURO�Q��DUWWÕUPDNWDGÕU���������
�6RQXQGD�J�YHQOL� FHUUDKL� VÕQÕU� HOGH� HGLOHELOL\RUVD�� ELU� YH\D�
ELUGHQ�ID]OD�UH�HNVL\RQ�\DSÕOPDVÕQÕQ�ORNDO�UHN�UUHQV�RUDQÕQÕ�
DUWÕUPDGÕ÷Õ�� EX� KDVWDODUÕQ� UH�HNVL]\RQ� \DSÕOPD\DQ� JUXS� LOH�
EHQ]HU� VD÷� NDOÕP� RUDQODUÕQD� VDKLS� ROGX÷X� ELOLQPHNWHGLU�
������������ %L]LP� oDOÕúPDPÕ]ÕQ� X]XQ� G|QHP� WDNLSOHULQH�
EDNÕOGÕ÷ÕQGD� GD� �� JUXS� DUDVÕQGD� JHQHO� YH� KDVWDOÕNVÕ]� VD÷�
NDOÕPÕQ�EHQ]HU�ROGX÷X�YH�ORNDO�Q�NV�DoÕVÕQGDQ�DUDGD�DQODPOÕ�
IDUN�ROPDGÕ÷Õ�J|U�OP�úW�U�
5HWURVSHNWLI� RODUDN� WDVDUODQPÕú� RODQ� oDOÕúPDPÕ]ÕQ� HNVLN�
QRNWDODUÕQGDQ� ELULVL�� G�ú�N� NR]PHWLN� EHNOHQWL� QHGHQL\OH�
PDVWHNWRPL\H� \|QOHQGLULOHQ� KDVWD� VD\ÕVÕQÕQ� ELOLQPHPHVLGLU��
%HQ]HU�úHNLOGH��NHQGL�WHUFLKL�LOH�0.&�VRQUDVÕQGD�UH�HNVL]\RQ�
\HULQH� PDVWHNWRPL� JHoLUHQ� ROJX� VD\ÕVÕ� GD� YHULOHU� DUDVÕQGD�
EXOXQPDPDNWDGÕU��$\UÕFD��ELU�EDúND�NÕVÕWOD\ÕFÕ�IDNW|U�RODUDN��
R� G|QHPGH� JHQHWLN� WHVWOHUH� HULúLP� NÕVÕWOÕOÕ÷ÕQÕQ� ROPDVÕ�
QHGHQL\OH� DLOH� |\N�V�� SR]LWLI� RODQ� KDVWDODUÕQ� WDQÕ� YH� WHGDYL�
V�UHoOHULQGH� QDVÕO� HWNLOHQGLNOHUL� \RUXPODQDPDPÕúWÕU�� <LQH�
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GH÷HUOHQGLUPHVL� LoLQ� XOWUDVRQ� \D� GD� NDYLWH� VÕQÕUODUÕQGDQ�
IUR]HQ� |UQHNOHPH� JLEL� HN� \|QWHPOHU� NXOODQÕOPDPDVÕ� UH�HN��
VL]\RQ�RUDQODUÕPÕ]ÕQ�\�NVHN�EXOXQPDVÕ�LOH�LOLúNLOL�RODELOLU�YH�
LOLúNLOL� IDNW|UOHULQ� GH÷HUOHQGLULOHFH÷L� EDúND� oDOÕúPDODUGD� EX�
QRNWDODU�J|]�|Q�QH�DOÕQDELOLU�
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\DNODúÕP� JHUHNWLUGL÷L� YH� UH�HNVL]\RQODUD� LKWL\Do� GX\XODEL�
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(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
$NGHQL]� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� (WLN� .XUXOX� WDUDIÕQGDQ�
RQD\ODQPÕúWÕU��RQD\�QXPDUDVÕ���������.$(.�������

<D]DU�.DWNÕODUÕ��
)LNLU� ±� '�6�h���$�1�2��� &�$��� 7DVDUÕP� ±� '�6�h���$�1�2���
0�6���9�'���&�$���'HQHWOHPH�±�&�$���$�0���$�1�2���.D\QDN�
ODU� ±�� 0DO]HPHOHU� �� �� 9HUL� 7RSODQPDVÕ� YH�YH\D� øúOHPHVL� ±�
'�6�h��� 0�<��� 9�'��� 9�9��� 0�6��� $QDOL]� YH�YH\D� <RUXP� ±�
'�6�h���0�6���0�<���9�9���&�$���$�1�2���/LWHUDW�U�7DUDPDVÕ���
'�6�h���9�9���0�6���0�<���$�0���<D]Õ\Õ�<D]DQ�±�'�6�h���0�6���
9�'���9�9��� &�$���$�1�2��� (OHúWLUHO� øQFHOHPH� ±� &�$���$�0���
0�<���$�1�2�

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

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



ùHNLO����/RNDO�Q�NV�YH�X]DN�PHWDVWD]Õ�RODQ�KDVWDODUÕQ��
��������������VD÷�NDOÕP�DQDOL]L

<):<1̪5)
(UNHQ�HYUH�PHPH�NDQVHUL�WDQÕVÕ�DODQ�NDGÕQODUÕQ�oR÷X��0.&��
LOH�EDúDUÕOÕ�ELU�úHNLOGH�WHGDYL�HGLOHELOPHNWHGLU��$QFDN�\HWHUOL�
FHUUDKL�VÕQÕUODUD�XODúPDGDNL�EDúDUÕVÕ]OÕNODU��UHN�UUHQV�ULVNLQL�
D]DOWPDN� LoLQ�� UH�HNVL]\RQX�JHUHNOL�NÕOPDNWDGÕU��/LWHUDW�UGH�
FHUUDKL� VÕQÕU� WDQÕPÕQGDNL� IDUNOÕOÕNODU� QHGHQL� LOH� UH�HNVL]\RQ�
RUDQODUÕQÕQ� ���¶ODUD� NDGDU� oÕNWÕ÷ÕQÕ� ELOGLUHQ� \D\ÕQODU�
PHYFXWWXU�������%L]LP�oDOÕúPDPÕ]GD�EX�RUDQ������FLYDUÕQGD�
EXOXQPXúWXU��3UHRSHUDWLI�NOLQLNRSDWRORMLN�IDNW|UOHU�LOH�UH�HN�
VL]\RQ� DUDVÕQGDNL� LOLúNL\L� GH÷HUOHQGLUGL÷LPL]� oDOÕúPDPÕ]GD��
LNLOL�GH÷LúNHQ�DQDOL]LQGH�JHQo�\Dú��E�\�N� W�P|U��/9ø��(ø.��
PXOWLIRNDOLWH� YH� D[LOOHU� OHQI� QRGX� WXWXOXPX� YDUOÕ÷Õ� UH�HN��
VL]\RQ� JUXEXQGD� DQODPOÕ� RODUDN� \�NVHN� VDSWDQPÕú�� oRNOX�
GH÷LúNHQ� DQDOL]OHULQGH� LVH� JHQo� \Dú�� /9ø� YDUOÕ÷Õ� YH� W�P|U�
ER\XWXQXQ���FP¶GHQ�E�\�N�ROPDVÕ�UH�HNVL]\RQ�LoLQ�SURJQRV�
WLN�IDNW|UOHU�RODUDN�VDSWDQPÕúWÕU�

/LWHUDW�U� GH÷HUOHQGLULOGL÷LQGH��2¶6XOOLYDQ�YH� DUNDGDúODUÕQÕQ�
0.&� VRQUDVÕ� ORNDO� UHN�UUHQVL� GH÷HUOHQGLUGL÷L� UHWURVSHNWLI�
oDOÕúPDGD�YH�$]L]�YH�DUNDGDúODUÕQÕQ�\DSWÕ÷Õ�oRNOX�DQDOL]OHUGH�
JHQo� KDVWDODUGD� oDOÕúPDPÕ]GD� ROGX÷X� JLEL� UH�HNVL]\RQ�
ULVNLQLQ� DUWWÕ÷Õ� J|VWHULOPLúWLU� ��������� <LQH� OLWHUDW�UGH�
oDOÕúPDPÕ]D�EHQ]HU�úHNLOGH�W�P|U�ER\XWX�YH�HYUHVLQLQ�UH�HN�
VL]\RQ� LoLQ� SURJQRVWLN� IDNW|UOHU� ROGX÷X� GD� J|VWHULOPLúWLU�
���±�����
dDOÕúPDPÕ]GD�PDPRJUDILN�GDQVLWH�YH�GH÷LúLNOLNOHU�LOH�UH�HN�
VL]\RQ� DUDVÕQGD� LOLúNL� J|VWHULOHPHGL�� $QFDN� %DQL� YH�
DUNDGDúODUÕ� oDOÕúPDODUÕQGD� DUWPÕú� PDPRJUDILN� GDQVLWHQLQ��
%HURQ�YH�DUNDGDúODUÕ�LVH�PDPRJUDILN�PLNURNDOVLILNDV\RQODUÕQ�
W�P|U�Q� LQWUDRSHUDWLI� ORNDOL]DV\RQX� YH� oÕNDUÕOPDVÕQGD�
]RUOX÷D�QHGHQ�RODELOGL÷LQL�YH�UH�HNVL]\RQ�ULVNLQL�DUWWÕUGÕ÷ÕQÕ�
J|VWHUPLúOHUGLU����������

%D÷ÕPVÕ]� ELU� ULVN� IDNW|U�� RODUDN� GH÷HUOHQGLUGL÷LPL]� DLOH�
|\N�V�� LOH� UH�HNVL]\RQ� DUDVÕQGD� GD� DQODPÕ� ELU� LOLúNL�
VDSWDPDGÕN��$QFDN� DLOH� |\N�V�� YH� ORNDO� UHN�UUHQVLQ� GH÷HU�
OHQGLULOGL÷L�oDOÕúPDODUGD����SULPHU�\D�GD�GL÷HU�PHPHGH�\HQL�
ELU�SULPHU�NDQVHU�ULVNLQGH�DUWÕú�ROGX÷X�EHOLUWLOPLúWLU����±����
�dDOÕúPDPÕ]GD�� UH�HNVL]\RQ� ULVNLQL� DUWÕUDQ� IDNW|UOHUL� GH÷HU�
OHQGLULUNHQ�� X\JXODQDQ� EL\RSVL� WHNQL÷L� LOH� UH�HNVL]\RQ�
VD\ÕVÕQGDNL� DUWÕú� DUDVÕQGD� DQODPOÕ� ELU� LOLúNL� VDSWDPDGÕN��
3HUN�WDQ� EL\RSVL� WHNQL÷L� LOH� PHPHGH� NLWOHVL� RODQ� KDVWDODU�

EHQLQJ� OH]\RQ� YDUOÕ÷ÕQGD� JHUHNVL]� FHUUDKL� LúOHPGHQ� NRUXQ�
PDNWDGÕUODU��%L\RSVL\OH�NDQVHU�VDSWDQDQ�KDVWDODUGD�LVH�NOLQLN��
UDG\RORMLN� YH� SDWRORMLN� GH÷HUOHQGLUPH� LOH� WHGDYL� SODQÕ�
EHOLUOHQPHNWH� E|\OHOLNOH� SUHRSHUDWLI� G|QHPGH� KDVWDQÕQ�
WHGDYL\H�X\XPX�VD÷ODQÕUNHQ�0.&¶\H�NDUúÕ�J�YHQ�ROXúPDNWD�
YH�GROD\ÕVÕ\OD�\|QWHPLQ�EDúDUÕ�RUDQÕ�DUWPDNWDGÕU��(NVL]\RQHO�
EL\RSVLOHU�� VDGHFH� OH]\RQ� SDWRORMLVLQL� EHOLUOHPHN� DPDFÕ\OD�
WDVDUODQPÕú� ROGX÷XQGDQ�� FHUUDKODU�� SRVW�RSHUDWLI� GHIHNWOHUL�
PLQLPDOL]H�HWPHN�LoLQ��NDQVHU�UH]HNVL\RQX�LoLQ�ROPDVÕ�JHUH��
NHQGHQ�GDKD�D]�DJUHVLI�RODELOLUOHU������%X�GD�OLWHUDW�UGH�HNVL]��
\RQHO� EL\RSVL� X\JXODPDVÕ� QHGHQL\OH� DUWDQ� UH�HNVL]\RQ�
RUDQODUÕQÕ� DoÕNOD\DELOLU� ������ dDOÕúPDPÕ]GD�� UH�HNVL]\RQ�
ULVNLQL�DUWÕUDQ�IDNW|UOHUL�GH÷HUOHQGLULUNHQ��X\JXODQDQ�EL\RSVL�
WHNQL÷L�LOH�UH�HNVL]\RQ�VD\ÕVÕQGDNL�DUWÕú�DUDVÕQGD�DQODPOÕ�ELU�
LOLúNL� VDSWDPDGÕN�� <XNDUÕGD� EDKVHGLOHQ� QHGHQOHUGHQ� GROD\Õ�
|]HOOLNOH� SDOSDEOH� PHPH� OH]\RQODUÕQGD� WUX�FXW� EL\RSVLQLQ�
GDKD�X\JXQ�ROGX÷X�ELOLQPHNWHGLU�

+LVWRSDWRORMLN� GH÷HUOHQGLUPHOHUGH�� LQWDGXNWDO� NDUVLQRP��
LQYD]LY� NDQVHU� YH� LQWUDGXNWDO� NDUVLQRP� ELUOLNWHOL÷L� VÕN�
NDUúÕODúÕODQ�ELU�GXUXPGXU��øQWUDGXNWDO�NDUVLQRP�YDUOÕ÷ÕQÕQ�YH�
JHQLúOL÷LQLQ�WDQÕPODQPDVÕ��L]ROH�LQYD]LY�KDVWDOÕ÷D�J|UH�GDKD�
]RUGXU�������%X�GD�ORNDO�UHN�UUHQV�YH�SR]LWLI�FHUUDKL�VÕQÕUODU�
QHGHQL\OH� UH�HNVL]\RQ� RUDQODUÕQÕ� DUWÕUÕ\RU� RODELOLU�� %L]LP�
oDOÕúPDPÕ]GD�GD�JHQo�\Dú�YH�(ø.�YDUOÕ÷Õ�� UH�HNVL]\RQ�RODQ�
JUXSWD�ROPD\DQ�JUXSWDQ�DQODPOÕ�RODUDN�\�NVHN�EXOXQPXúWXU�
���������±����� øQYD]LY� ORE�OHU� WLS� PHPH� NDQVHULQGH� GH��
UH�HNVL]\RQ� JHUHNVLQLPLQLQ� GDKD� ID]OD� ROGX÷XQX� V|\OH\HQ�
\D\ÕQODU� YDUGÕU� ��������������� $QFDN� EL]LP� oDOÕúPDPÕ]GD�
ORE�OHU�NDUVLQRP�YDUOÕ÷Õ�LOH�UH�HNVL]\RQ�DUDVÕQGD�DQODPOÕ�ELU�
LOLúNL�J|VWHULOHPHPLúWLU�
/H]\RQXQ� YDUOÕ÷ÕQÕQ� YH� ER\XWODUÕQÕQ� WDP� RODUDN� WDQÕPODQD��
PDPD� QHGHQOHULQGHQ� ELU� GL÷HUL� GH� PXOWLIRNDO� KDVWDOÕN�
YDUOÕ÷ÕGÕU��%X�GXUXPXQ�DUWPÕú�UH�HNVL]\RQ�RUDQODUÕ�LOH�LOLúNLVL��
OLWHUDW�UGH� SHN� oRN� oDOÕúPDGD� J|VWHULOPLúWLU� ������±�����
%L]LP�oDOÕúPDPÕ]GD�GD�OLWHUDW�U�EXOJXODUÕQÕ�GHVWHNOHU�úHNLOGH��
PXOWLIRNDOLWHQLQ�� UH�HNVL]\RQ� RUDQODUÕQGD� DUWÕú� LOH� LOLúNLVL�
ROGX÷X�VRQXFXQD�YDUÕOPDNWDGÕU�

dDOÕúPDPÕ]GD�� UH�HNVL]\RQ� \DSÕODQ� JUXSWD�� /9,� YH� DNVLOHU�
OHQI�QRGX�WXWXOXPXQXQ��DQODPOÕ�RODUDN�\�NVHN�ROGX÷X�EXOXQ�
GX�� /LWHUDW�UGH� GH�� UH�HN]LV\RQOD� LOLúNLOL� IDNW|UOHU� DUDVÕQGD��
OHQIRYDVN�OHU� LQYD]\RQ� YDUOÕ÷Õ� ����� YH� DNVLOHU� OHQI� QRGX�
WXWXOXPXQXQ� GD� \HU� DOGÕ÷ÕQÕ� VDYXQDQ� oDOÕúPDODUD� NDUúÕQ�
����������� EX� SDUDPHWUHOHULQ�� UH�HNVL]\RQ� RUDQODUÕQÕ� HWNLOH�
PHGL÷LQL�V|\OH\HQ�oDOÕúPDODU�GD�YDUGÕU���������
�+RUPRQ� UHVHSW|UOHUL�YDUOÕ÷Õ��PHPH�NDQVHUL� LoLQ�SURJQRVWLN�
IDNW|UOHUGLU��(5�YH�35�YDUOÕ÷ÕQÕQ��GDKD�L\L�NOLQLN�VRQXoODUOD�
LOLúNLOL� ROGX÷X� ELOLQPHNWHGLU�� dDOÕúPDPÕ]GD�� (5� YH� 35�
YDUOÕ÷ÕQÕQ��UH�HNVL]\RQ�ULVNL��]HULQH�HWNLVL�J|VWHULOHPHPLúWLU��
$QFDN�\DSÕODQ�ELU�oDOÕúPDGD��35�QHJDWLI�W�P|UOHULQ��UH]LG�HO�
NDQVHUOL�KDVWDODUGD����\D�GD�GDKD�ID]OD�UH�HNVL]\RQ�LOH�LOLúNLOL�
ROGX÷X�J|VWHULOPLúWLU�������%L]LP�oDOÕúPDPÕ]GD�(5�YH�35�LOH�
ELUOLNWH�GH÷HUOHQGLUGL÷LPL]�GL÷HU�SDUDPHWUHOHU�RODQ�.L����YH�
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5I\MZQIT�IVL�5M\PWL["�
3DWLHQWV� XQGHUZHQW� EUHDVW�FRQVHUYLQJ� VXUJHU\� LQ� D� ��\HDU�
SHULRG�ZHUH�LQFOXGHG�LQ�WKLV�VWXG\��3DWLHQWV�ZHUH�GLYLGHG�LQ���
JURXSV�� QR� UH�H[FLVLRQ� �*URXS�$��� DQG� UHTXLUHG� UH�H[FLVLRQ�
�*URXS� %��� 3DWLHQWV� ZKR� XQGHUZHQW� PDVWHFWRP\� LQ� WKH�
IROORZ�XS�ZHUH�H[FOXGHG�

:M[]T\["�
,Q�WKLV�VWXG\������SDWLHQWV�ZHUH�DVVHVVHG��WKRVH�����LQ�*URXS�
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UDGLNDO� FHUUDKL� WHGDYLOHULQ� KDVWDODU� WDUDIÕQGDQ� NROD\� NDEXO�
HGLOHPHPHVL��0.&¶H� DLW� NR]PHWLN� VRQXoODUÕQÕQ� L\L� ROPDVÕ��
UDG\RWHUDSL��57��YH�VLVWHPLN�WHGDYLGHNL�JHOLúPHOHU��HUNHQ�WDQÕ�
LPNkQODUÕQÕQ�DUWÕúÕ� LOH�HUNHQ�HYUHGH�PHPH�NDQVHULQLQ�VDSWD��
QDELOPHVL� URO� R\QDPDNWDGÕU� ��±���� hONHPL]GH� GH� ����¶OL�
\ÕOODU�|QFHVL�0.&�RUDQODUÕ�����LNHQ�VRQUDVÕQGD�EX�RUDQ�����
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0HPH�NRUX\XFX�FHUUDKL�LOH�EDúDUÕOÕ�WHGDYL��W�P�PDNURVNRSLN�
YH�PLNURVNRSLN�KDVWDOÕ÷ÕQ�HOLPLQH�HGLOPHVLQL�JHUHNWLULU� �����
/XPSHNWRPLQLQ� DUGÕQGDQ� FHUUDKL� DODQGD� UHVLG�HO� NDQVHU�
K�FUHOHULQLQ� YDUOÕ÷Õ�� JHOHFHNWHNL� Q�NV� ULVNLQL� DUWÕUPDNWDGÕU�
�����%X�QHGHQOH��0.&¶\L�WDNLEHQ��FHUUDKL�DODQ�SR]LWLIOL÷L�RODQ�
NDGÕQODUGD��HN�DGMXYDQ�WHGDYL�|QFHVL�OXPSHNWRPL�NDYLWHVLQLQ�
UH�HNVL]\RQX�\D�GD�PDVWHNWRPL�|QHULOPHNWHGLU���±���
0HPH� NRUX\XFX� FHUUDKL� JHoLUHQ� KDVWDODUGD� UH�HNVL]\RQ�
JHUHNVLQLP�RUDQODUÕQÕQ����¶D�NDGDU�oÕNDELOGL÷L�ELOLQPHNWHGLU�
�����%X�GXUXP�� \DUD� HQIHNVL\RQX� ULVNLQL� DUWÕUÕUNHQ�� DGMXYDQ�
NHPRWHUDSL� �.7�� \D� GD� 57¶QLQ� EDúODPDVÕQÕQ� JHFLNPHVLQH��
SRVWRSHUDWLI� DQNVL\HWHQLQ� DUWPDVÕQD� YH� GDKD� N|W�� NR]PHWLN�
VRQXoODUD� \RO� DoDELOPHNWHGLU� ��������� %X� QHGHQOH�� NOLQLV��
\HQOHULQ�WHGDYL�\DNODúÕPODUÕQÕ�L\L�EHOLUOHPHVL�YH�EX�W�U�LúOHP�
OHULQ�JHWLUHFH÷L�PDOL\HW�YH�PRUELGLWH\L�D]DOWPDN�LoLQ��0.&�
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KDVWDODUGD�� FHUUDKL� VÕQÕU� SR]LWLIOL÷L� QHGHQL\OH� UH�HNVL]\RQ�
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��øQWUDGXNWDO�NRPSDQHQW�YDUOÕ÷Õ��ø'.���\D\JÕQ�LQWUDGXNWDO�
���NRPSDQHQW�YDUOÕ÷Õ��(ø.�
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dDOÕúPDQÕQ�DNÕú�úHPDVÕ�ùHNLO��¶GH�|]HWOHQPLúWLU�

ùHNLO����0HPH�&D�QHGHQL\OH�X\JXODQDQ�RSHUDV\RQODUÕQ�
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OLVDQV� WH]L� HVDV� DOÕQDUDN� KD]ÕUODQPÕúWÕU�� LOJLOL� W�P� XOXVDO�
G�]HQOHPHOHUH��NXUXPVDO�SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVL�
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GH÷HUOHQGLUPHGH�����������OH]\RQGD�SDWRORMLN�NDOVLILNDV\RQ��
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VRO�PHPH�W�P|U��VDSWDQGÕ��7DQÕQÕQ�����������OH]\RQGD�NDOÕQ�
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<�]�RWX]��o�������OH]\RQ��VW�GÕú�NDGUDQGD��h'.������������
OH]\RQ��VW�Lo�NDGUDQGD��hø.������������OH]\RQ�DOW�GÕú�NDGUDQ�
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øQYD]LY� 'XNWDO�øQYD]LY� /RE�OHU� .DUVLQRP��� ����� '&ø6�
�'XNWDO�NDUVLQRPD�LQVLWX�����������GL÷HU��7�E�OHU�NDUVLQRP��
P�VLQ|]� NDUVLQRP�� DSRNULQ� NDUVLQRP��� W�P|UOHU� VDSWDQGÕ��
$WPÕú� \HGL� ������ W�P|UGH� /9ø� VDSWDQÕUNHQ�� ��� �������
W�P|UGH�31ø�WHVSLW�HGLOGL�����������JUDGH���W�P|U�����������
JUDGH���W�P|U�����������JUDGH���W�P|U�VDSWDQGÕ��6SHVPHQOHU�
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W�P|U�Q� ��� ����¶LQGH�.L� ��� SUROLIHUDV\RQ� LQGHNVL� !��� LGL��
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���������������|]HOOLNOHUL�Q�����

<DSÕODQ�EL\RSVL�W�U���W�P|U�KLVWRORMLVL�YH�31ø�GD÷ÕOÕPÕ�DoÕVÕQ�
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RUDQODUÕ� DQODPOÕ� RODUDN� GDKD� G�ú�N� EXOXQGX� �VÕUDVÕ\OD� ø'.�
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GD�DQODPOÕ�IDUN�\RNWX��S!�������1HR�DGMXYDQ�YH�DGMXYDQ�.7�
DOPD�RUDQODUÕ�DoÕVÕQGDQ�GD�IDUNOÕOÕN�EXOXQPDGÕ��S!�������<LQH�
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DQODPOÕ�ELU�IDUNOÕOÕN�L]OHQPHGL��S!�������3URJQRVWLN�IDNW|UOHU�
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������������LVH�EX�ULVNL�DUWWÕUGÕ÷Õ�J|VWHULOGL��7DEOR�,,��

7DEOR�,,��.OLQLN�|]HOOLNOHULQ�oRNOX�GH÷LúNHQ�DQDOL]L�
�����������������LOH�LQFHOHQPHVL�

*UXS�$�YH�%�LoLQ�PHG\DQ�WDNLS�V�UHVL�����\ÕO��d$$�����������
\ÕO��LGL��+HU�LNL�JUXS�LoLQ�PHG\DQ�KDVWDOÕNVÕ]�VD÷�NDOÕP�V�UHVL�
����\ÕOGÕ���d$$�����������\ÕO���+DVWDODUÕQ�WDNLSOHULQGH���JUXS�
DUDVÕQGD�KDVWDOÕNVÕ]�VD÷�NDOÕP�DoÕVÕQGDQ�DQODPOÕ�IDUN�J|U�O�
PHGL��S ��������ùHNLO�����

ùHNLO����*UXS�$�YH�*UXS�%
QLQ�KDVWDOÕNVÕ]�VD÷�NDOÕP�DQDOL]L

7RSODP� �� KDVWDGD� ORNDO� Q�NV� VDSWDQGÕ�� JUXSODU� DUDVÕQGD�
LVWDWLVWLNVHO�IDUN�\RNWX��VÕUDVÕ�LOH���¶H�����S ��������7RSODP�
��� ����� KDVWDGD� X]DN� PHWDVWD]� VDSWDQGÕ�� JUXSODU� DUDVÕQGD�
LVWDWLVWLNVHO�IDUN�J|U�OPHGL�����¶D�����S ��������7�P�KDVWD�
ODU�ELUOLNWH�GH÷HUOHQGLULOGL÷LQGH�ORNDO�Q�NV�RODQ�YH�ROPD\DQ�
ODU� DUDVÕQGD� JHQHO� VD÷� NDOÕP� DoÕVÕQGDQ� LVWDWLVWLNVHO� ELU� IDUN�
\RNWX� �S �������� <LQH� W�P� KDVWDODU� ELUOLNWH� GH÷HUOHQGL�
ULOGL÷LQGH�ORNDO�Q�NV�RODQODU�LOH�X]DN�PHWDVWD]Õ�RODQ�KDVWDODU�
KDVWDOÕNVÕ]� VD÷� NDOÕP� YH� JHQHO� VD÷� NDOÕP� DoÕVÕQGDQ�
NDUúÕODúWÕUÕOGÕ÷ÕQGD��JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�IDUN�VDSWDQ�
PDGÕ��VÕUDVÕ\OD�S �������S ��������ùHNLO����

6DUÕGHPLU�hQDO�'��YH�DUN�$NG�7ÕS�'�����������

���

dDOÕúPDPÕ]D� GDKLO� RODQ� KDVWDODUGD� SDWRORMLN� FHUUDKL� VÕQÕU� ��
PP�YH�DOWÕ�RODUDN�NDEXO� HGLOPHNWH� LNHQ�J�Q�P�]GH�QR� LQN�
NDYUDPÕ� LOH� FHUUDKL� VÕQÕU� SR]LWLIOLN� RUDQODUÕ� G�úVH� GH� UH�HN��
VL]\RQ� LKWL\DFÕ�RODELOPHNWHGLU� ������<LQH� FHUUDKL� VÕQÕU� SR]L��
WLIOL÷LQL�G�ú�UPH\H��NR]PHWLN�VRQXoODUÕ�YH�KDVWD�PHPQXQL\H�
WLQL�DUWWÕUPD\D�\|QHOLN�&HUUDKL�2QNRORML�'HUQH÷L�YH�$PHUL�
NDQ� 7|UDSDWLN� 5DG\RORML� YH� 2QNRORML� 'HUQH÷LQLQ� X\JXQ�
J|U�QW�OHPH�YH�EL\RSVL�\|QWHPOHUL�LOH�RQNRSODVWLN�WHNQLNOH��
ULQ� NXOODQÕOPDVÕ� JLEL� |QHULOHULQL� LoHUHQ� SHULRSHUDWLI� VWUDWHML�
EHOLUOHPH�DUDoODUÕQÕQ�ELOGLULOGL÷L�ELOLQPHNWHGLU�������g]HOOLNOH�
RQNRSODVWLN� PHPH� FHUUDKLVL�� 0.&� LOH� NDUúÕODúÕODQ� ELUoRN�
NR]PHWLN�VRUXQX�RUWDGDQ�NDOGÕUPDNWD�YH�KDVWDOÕ÷ÕQ�RQNRORMLN�
NRQWURO�Q��DUWWÕUPDNWDGÕU���������
�6RQXQGD�J�YHQOL� FHUUDKL� VÕQÕU� HOGH� HGLOHELOL\RUVD�� ELU� YH\D�
ELUGHQ�ID]OD�UH�HNVL\RQ�\DSÕOPDVÕQÕQ�ORNDO�UHN�UUHQV�RUDQÕQÕ�
DUWÕUPDGÕ÷Õ�� EX� KDVWDODUÕQ� UH�HNVL]\RQ� \DSÕOPD\DQ� JUXS� LOH�
EHQ]HU� VD÷� NDOÕP� RUDQODUÕQD� VDKLS� ROGX÷X� ELOLQPHNWHGLU�
������������ %L]LP� oDOÕúPDPÕ]ÕQ� X]XQ� G|QHP� WDNLSOHULQH�
EDNÕOGÕ÷ÕQGD� GD� �� JUXS� DUDVÕQGD� JHQHO� YH� KDVWDOÕNVÕ]� VD÷�
NDOÕPÕQ�EHQ]HU�ROGX÷X�YH�ORNDO�Q�NV�DoÕVÕQGDQ�DUDGD�DQODPOÕ�
IDUN�ROPDGÕ÷Õ�J|U�OP�úW�U�
5HWURVSHNWLI� RODUDN� WDVDUODQPÕú� RODQ� oDOÕúPDPÕ]ÕQ� HNVLN�
QRNWDODUÕQGDQ� ELULVL�� G�ú�N� NR]PHWLN� EHNOHQWL� QHGHQL\OH�
PDVWHNWRPL\H� \|QOHQGLULOHQ� KDVWD� VD\ÕVÕQÕQ� ELOLQPHPHVLGLU��
%HQ]HU�úHNLOGH��NHQGL�WHUFLKL�LOH�0.&�VRQUDVÕQGD�UH�HNVL]\RQ�
\HULQH� PDVWHNWRPL� JHoLUHQ� ROJX� VD\ÕVÕ� GD� YHULOHU� DUDVÕQGD�
EXOXQPDPDNWDGÕU��$\UÕFD��ELU�EDúND�NÕVÕWOD\ÕFÕ�IDNW|U�RODUDN��
R� G|QHPGH� JHQHWLN� WHVWOHUH� HULúLP� NÕVÕWOÕOÕ÷ÕQÕQ� ROPDVÕ�
QHGHQL\OH� DLOH� |\N�V�� SR]LWLI� RODQ� KDVWDODUÕQ� WDQÕ� YH� WHGDYL�
V�UHoOHULQGH� QDVÕO� HWNLOHQGLNOHUL� \RUXPODQDPDPÕúWÕU�� <LQH�
oDOÕúPDQÕQ� \DSÕOGÕ÷Õ� G|QHPGH� LQWUDRSHUDWLI� FHUUDKL� VÕQÕU�
GH÷HUOHQGLUPHVL� LoLQ� XOWUDVRQ� \D� GD� NDYLWH� VÕQÕUODUÕQGDQ�
IUR]HQ� |UQHNOHPH� JLEL� HN� \|QWHPOHU� NXOODQÕOPDPDVÕ� UH�HN��
VL]\RQ�RUDQODUÕPÕ]ÕQ�\�NVHN�EXOXQPDVÕ�LOH�LOLúNLOL�RODELOLU�YH�
LOLúNLOL� IDNW|UOHULQ� GH÷HUOHQGLULOHFH÷L� EDúND� oDOÕúPDODUGD� EX�
QRNWDODU�J|]�|Q�QH�DOÕQDELOLU�

SONUÇ
0HPH� NRUX\XFX� FHUUDKL� HUNHQ� G|QHP� PHPH� NDQVHUL�
WHGDYLVLQGH��W�P�G�Q\DGD�JLGHUHN�DUWDQ�RUDQGD�PDVWHNWRPL�
QLQ� \HULQL� DOPDNWDGÕU��$QFDN�� 0.&¶QLQ� PXOWLGLVLSOLQHU� ELU�
\DNODúÕP� JHUHNWLUGL÷L� YH� UH�HNVL]\RQODUD� LKWL\Do� GX\XODEL�
OHFH÷L� XQXWXOPDPDOÕGÕU�� 0HPH� NRUX\XFX� FHUUDKL� X\JXOD�
QDFDN�KDVWDODUGD�|]HOOLNOH�SDOSDEOH�W�P|U��RODQODUGD�WDQÕ�LoLQ�
WUX�FXW� EL\RSVL� WHUFLK� HGLOPHVL�� KLVWRSDWRORMLN� RODUDN�PXOWL�
IRNDOLWH��(ø.�YDUOÕ÷Õ��/9,�YH\D� DNVLOOHU� OHQI�QRGX� WXWXOXPX�
RODQ� W�P|U� ER\XWX� �� FP¶GHQ�E�\�N�\D� GD� JHQo� KDVWDODUGD��
GDKD�JHQLú�ELU�FHUUDKL�HNVL]\RQ�DODQÕQÕQ�\D�GD�X\JXQ�RQNR�
SODVWLN� \|QWHPOHULQ� WHUFLK� HGLOPHVLQLQ� KDVWD\Õ� LNLQFL� ELU�
LúOHPGHQ�NXUWDUDFD÷Õ�J|]�DUGÕ�HGLOPHPHOLGLU��

(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
$NGHQL]� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� (WLN� .XUXOX� WDUDIÕQGDQ�
RQD\ODQPÕúWÕU��RQD\�QXPDUDVÕ���������.$(.�������

<D]DU�.DWNÕODUÕ��
)LNLU� ±� '�6�h���$�1�2��� &�$��� 7DVDUÕP� ±� '�6�h���$�1�2���
0�6���9�'���&�$���'HQHWOHPH�±�&�$���$�0���$�1�2���.D\QDN�
ODU� ±�� 0DO]HPHOHU� �� �� 9HUL� 7RSODQPDVÕ� YH�YH\D� øúOHPHVL� ±�
'�6�h��� 0�<��� 9�'��� 9�9��� 0�6��� $QDOL]� YH�YH\D� <RUXP� ±�
'�6�h���0�6���0�<���9�9���&�$���$�1�2���/LWHUDW�U�7DUDPDVÕ���
'�6�h���9�9���0�6���0�<���$�0���<D]Õ\Õ�<D]DQ�±�'�6�h���0�6���
9�'���9�9��� &�$���$�1�2��� (OHúWLUHO� øQFHOHPH� ±� &�$���$�0���
0�<���$�1�2�

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

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



ùHNLO����/RNDO�Q�NV�YH�X]DN�PHWDVWD]Õ�RODQ�KDVWDODUÕQ��
��������������VD÷�NDOÕP�DQDOL]L

<):<1̪5)
(UNHQ�HYUH�PHPH�NDQVHUL�WDQÕVÕ�DODQ�NDGÕQODUÕQ�oR÷X��0.&��
LOH�EDúDUÕOÕ�ELU�úHNLOGH�WHGDYL�HGLOHELOPHNWHGLU��$QFDN�\HWHUOL�
FHUUDKL�VÕQÕUODUD�XODúPDGDNL�EDúDUÕVÕ]OÕNODU��UHN�UUHQV�ULVNLQL�
D]DOWPDN� LoLQ�� UH�HNVL]\RQX�JHUHNOL�NÕOPDNWDGÕU��/LWHUDW�UGH�
FHUUDKL� VÕQÕU� WDQÕPÕQGDNL� IDUNOÕOÕNODU� QHGHQL� LOH� UH�HNVL]\RQ�
RUDQODUÕQÕQ� ���¶ODUD� NDGDU� oÕNWÕ÷ÕQÕ� ELOGLUHQ� \D\ÕQODU�
PHYFXWWXU�������%L]LP�oDOÕúPDPÕ]GD�EX�RUDQ������FLYDUÕQGD�
EXOXQPXúWXU��3UHRSHUDWLI�NOLQLNRSDWRORMLN�IDNW|UOHU�LOH�UH�HN�
VL]\RQ� DUDVÕQGDNL� LOLúNL\L� GH÷HUOHQGLUGL÷LPL]� oDOÕúPDPÕ]GD��
LNLOL�GH÷LúNHQ�DQDOL]LQGH�JHQo�\Dú��E�\�N� W�P|U��/9ø��(ø.��
PXOWLIRNDOLWH� YH� D[LOOHU� OHQI� QRGX� WXWXOXPX� YDUOÕ÷Õ� UH�HN��
VL]\RQ� JUXEXQGD� DQODPOÕ� RODUDN� \�NVHN� VDSWDQPÕú�� oRNOX�
GH÷LúNHQ� DQDOL]OHULQGH� LVH� JHQo� \Dú�� /9ø� YDUOÕ÷Õ� YH� W�P|U�
ER\XWXQXQ���FP¶GHQ�E�\�N�ROPDVÕ�UH�HNVL]\RQ�LoLQ�SURJQRV�
WLN�IDNW|UOHU�RODUDN�VDSWDQPÕúWÕU�

/LWHUDW�U� GH÷HUOHQGLULOGL÷LQGH��2¶6XOOLYDQ�YH� DUNDGDúODUÕQÕQ�
0.&� VRQUDVÕ� ORNDO� UHN�UUHQVL� GH÷HUOHQGLUGL÷L� UHWURVSHNWLI�
oDOÕúPDGD�YH�$]L]�YH�DUNDGDúODUÕQÕQ�\DSWÕ÷Õ�oRNOX�DQDOL]OHUGH�
JHQo� KDVWDODUGD� oDOÕúPDPÕ]GD� ROGX÷X� JLEL� UH�HNVL]\RQ�
ULVNLQLQ� DUWWÕ÷Õ� J|VWHULOPLúWLU� ��������� <LQH� OLWHUDW�UGH�
oDOÕúPDPÕ]D�EHQ]HU�úHNLOGH�W�P|U�ER\XWX�YH�HYUHVLQLQ�UH�HN�
VL]\RQ� LoLQ� SURJQRVWLN� IDNW|UOHU� ROGX÷X� GD� J|VWHULOPLúWLU�
���±�����
dDOÕúPDPÕ]GD�PDPRJUDILN�GDQVLWH�YH�GH÷LúLNOLNOHU�LOH�UH�HN�
VL]\RQ� DUDVÕQGD� LOLúNL� J|VWHULOHPHGL�� $QFDN� %DQL� YH�
DUNDGDúODUÕ� oDOÕúPDODUÕQGD� DUWPÕú� PDPRJUDILN� GDQVLWHQLQ��
%HURQ�YH�DUNDGDúODUÕ�LVH�PDPRJUDILN�PLNURNDOVLILNDV\RQODUÕQ�
W�P|U�Q� LQWUDRSHUDWLI� ORNDOL]DV\RQX� YH� oÕNDUÕOPDVÕQGD�
]RUOX÷D�QHGHQ�RODELOGL÷LQL�YH�UH�HNVL]\RQ�ULVNLQL�DUWWÕUGÕ÷ÕQÕ�
J|VWHUPLúOHUGLU����������

%D÷ÕPVÕ]� ELU� ULVN� IDNW|U�� RODUDN� GH÷HUOHQGLUGL÷LPL]� DLOH�
|\N�V�� LOH� UH�HNVL]\RQ� DUDVÕQGD� GD� DQODPÕ� ELU� LOLúNL�
VDSWDPDGÕN��$QFDN� DLOH� |\N�V�� YH� ORNDO� UHN�UUHQVLQ� GH÷HU�
OHQGLULOGL÷L�oDOÕúPDODUGD����SULPHU�\D�GD�GL÷HU�PHPHGH�\HQL�
ELU�SULPHU�NDQVHU�ULVNLQGH�DUWÕú�ROGX÷X�EHOLUWLOPLúWLU����±����
�dDOÕúPDPÕ]GD�� UH�HNVL]\RQ� ULVNLQL� DUWÕUDQ� IDNW|UOHUL� GH÷HU�
OHQGLULUNHQ�� X\JXODQDQ� EL\RSVL� WHNQL÷L� LOH� UH�HNVL]\RQ�
VD\ÕVÕQGDNL� DUWÕú� DUDVÕQGD� DQODPOÕ� ELU� LOLúNL� VDSWDPDGÕN��
3HUN�WDQ� EL\RSVL� WHNQL÷L� LOH� PHPHGH� NLWOHVL� RODQ� KDVWDODU�

EHQLQJ� OH]\RQ� YDUOÕ÷ÕQGD� JHUHNVL]� FHUUDKL� LúOHPGHQ� NRUXQ�
PDNWDGÕUODU��%L\RSVL\OH�NDQVHU�VDSWDQDQ�KDVWDODUGD�LVH�NOLQLN��
UDG\RORMLN� YH� SDWRORMLN� GH÷HUOHQGLUPH� LOH� WHGDYL� SODQÕ�
EHOLUOHQPHNWH� E|\OHOLNOH� SUHRSHUDWLI� G|QHPGH� KDVWDQÕQ�
WHGDYL\H�X\XPX�VD÷ODQÕUNHQ�0.&¶\H�NDUúÕ�J�YHQ�ROXúPDNWD�
YH�GROD\ÕVÕ\OD�\|QWHPLQ�EDúDUÕ�RUDQÕ�DUWPDNWDGÕU��(NVL]\RQHO�
EL\RSVLOHU�� VDGHFH� OH]\RQ� SDWRORMLVLQL� EHOLUOHPHN� DPDFÕ\OD�
WDVDUODQPÕú� ROGX÷XQGDQ�� FHUUDKODU�� SRVW�RSHUDWLI� GHIHNWOHUL�
PLQLPDOL]H�HWPHN�LoLQ��NDQVHU�UH]HNVL\RQX�LoLQ�ROPDVÕ�JHUH��
NHQGHQ�GDKD�D]�DJUHVLI�RODELOLUOHU������%X�GD�OLWHUDW�UGH�HNVL]��
\RQHO� EL\RSVL� X\JXODPDVÕ� QHGHQL\OH� DUWDQ� UH�HNVL]\RQ�
RUDQODUÕQÕ� DoÕNOD\DELOLU� ������ dDOÕúPDPÕ]GD�� UH�HNVL]\RQ�
ULVNLQL�DUWÕUDQ�IDNW|UOHUL�GH÷HUOHQGLULUNHQ��X\JXODQDQ�EL\RSVL�
WHNQL÷L�LOH�UH�HNVL]\RQ�VD\ÕVÕQGDNL�DUWÕú�DUDVÕQGD�DQODPOÕ�ELU�
LOLúNL� VDSWDPDGÕN�� <XNDUÕGD� EDKVHGLOHQ� QHGHQOHUGHQ� GROD\Õ�
|]HOOLNOH� SDOSDEOH� PHPH� OH]\RQODUÕQGD� WUX�FXW� EL\RSVLQLQ�
GDKD�X\JXQ�ROGX÷X�ELOLQPHNWHGLU�

+LVWRSDWRORMLN� GH÷HUOHQGLUPHOHUGH�� LQWDGXNWDO� NDUVLQRP��
LQYD]LY� NDQVHU� YH� LQWUDGXNWDO� NDUVLQRP� ELUOLNWHOL÷L� VÕN�
NDUúÕODúÕODQ�ELU�GXUXPGXU��øQWUDGXNWDO�NDUVLQRP�YDUOÕ÷ÕQÕQ�YH�
JHQLúOL÷LQLQ�WDQÕPODQPDVÕ��L]ROH�LQYD]LY�KDVWDOÕ÷D�J|UH�GDKD�
]RUGXU�������%X�GD�ORNDO�UHN�UUHQV�YH�SR]LWLI�FHUUDKL�VÕQÕUODU�
QHGHQL\OH� UH�HNVL]\RQ� RUDQODUÕQÕ� DUWÕUÕ\RU� RODELOLU�� %L]LP�
oDOÕúPDPÕ]GD�GD�JHQo�\Dú�YH�(ø.�YDUOÕ÷Õ�� UH�HNVL]\RQ�RODQ�
JUXSWD�ROPD\DQ�JUXSWDQ�DQODPOÕ�RODUDN�\�NVHN�EXOXQPXúWXU�
���������±����� øQYD]LY� ORE�OHU� WLS� PHPH� NDQVHULQGH� GH��
UH�HNVL]\RQ� JHUHNVLQLPLQLQ� GDKD� ID]OD� ROGX÷XQX� V|\OH\HQ�
\D\ÕQODU� YDUGÕU� ��������������� $QFDN� EL]LP� oDOÕúPDPÕ]GD�
ORE�OHU�NDUVLQRP�YDUOÕ÷Õ�LOH�UH�HNVL]\RQ�DUDVÕQGD�DQODPOÕ�ELU�
LOLúNL�J|VWHULOHPHPLúWLU�
/H]\RQXQ� YDUOÕ÷ÕQÕQ� YH� ER\XWODUÕQÕQ� WDP� RODUDN� WDQÕPODQD��
PDPD� QHGHQOHULQGHQ� ELU� GL÷HUL� GH� PXOWLIRNDO� KDVWDOÕN�
YDUOÕ÷ÕGÕU��%X�GXUXPXQ�DUWPÕú�UH�HNVL]\RQ�RUDQODUÕ�LOH�LOLúNLVL��
OLWHUDW�UGH� SHN� oRN� oDOÕúPDGD� J|VWHULOPLúWLU� ������±�����
%L]LP�oDOÕúPDPÕ]GD�GD�OLWHUDW�U�EXOJXODUÕQÕ�GHVWHNOHU�úHNLOGH��
PXOWLIRNDOLWHQLQ�� UH�HNVL]\RQ� RUDQODUÕQGD� DUWÕú� LOH� LOLúNLVL�
ROGX÷X�VRQXFXQD�YDUÕOPDNWDGÕU�

dDOÕúPDPÕ]GD�� UH�HNVL]\RQ� \DSÕODQ� JUXSWD�� /9,� YH� DNVLOHU�
OHQI�QRGX�WXWXOXPXQXQ��DQODPOÕ�RODUDN�\�NVHN�ROGX÷X�EXOXQ�
GX�� /LWHUDW�UGH� GH�� UH�HN]LV\RQOD� LOLúNLOL� IDNW|UOHU� DUDVÕQGD��
OHQIRYDVN�OHU� LQYD]\RQ� YDUOÕ÷Õ� ����� YH� DNVLOHU� OHQI� QRGX�
WXWXOXPXQXQ� GD� \HU� DOGÕ÷ÕQÕ� VDYXQDQ� oDOÕúPDODUD� NDUúÕQ�
����������� EX� SDUDPHWUHOHULQ�� UH�HNVL]\RQ� RUDQODUÕQÕ� HWNLOH�
PHGL÷LQL�V|\OH\HQ�oDOÕúPDODU�GD�YDUGÕU���������
�+RUPRQ� UHVHSW|UOHUL�YDUOÕ÷Õ��PHPH�NDQVHUL� LoLQ�SURJQRVWLN�
IDNW|UOHUGLU��(5�YH�35�YDUOÕ÷ÕQÕQ��GDKD�L\L�NOLQLN�VRQXoODUOD�
LOLúNLOL� ROGX÷X� ELOLQPHNWHGLU�� dDOÕúPDPÕ]GD�� (5� YH� 35�
YDUOÕ÷ÕQÕQ��UH�HNVL]\RQ�ULVNL��]HULQH�HWNLVL�J|VWHULOHPHPLúWLU��
$QFDN�\DSÕODQ�ELU�oDOÕúPDGD��35�QHJDWLI�W�P|UOHULQ��UH]LG�HO�
NDQVHUOL�KDVWDODUGD����\D�GD�GDKD�ID]OD�UH�HNVL]\RQ�LOH�LOLúNLOL�
ROGX÷X�J|VWHULOPLúWLU�������%L]LP�oDOÕúPDPÕ]GD�(5�YH�35�LOH�
ELUOLNWH�GH÷HUOHQGLUGL÷LPL]�GL÷HU�SDUDPHWUHOHU�RODQ�.L����YH�
&�HUE%� ��� JUXSODU� DUDVÕQGD� DQODPOÕ� ELU� IDUNOÕOÕN� ROXúWXU�
PDPÕúWÕU�� %XQXQ� QHGHQL�� \DSÕODQ� oDOÕúPDODUGDNL� ROJX�
VD\ÕODUÕQÕQ� YH� GL÷HU� |]HOOLNOHULQLQ� ELUELULQGHQ� IDUNOÕ� ROPDVÕ�
RODELOLU�

ÖZ 
Amaç: 
0HPH�NRUX\XFX�FHUUDKL�JHoLUHQ�KDVWDODUÕQ�|QHPOL�ELU�E|O�P�QGH�
UH]LG��NDQVHU�LoLQ�UH�HNVL]\RQ�JHUHNVLQLPL�RUWD\D�oÕNPDNWDGÕU��%X�
oDOÕúPDQÕQ� DPDFÕ��0HPH�NRUX\XFX� FHUUDKL� X\JXODQDQ�KDVWDODUGD�
UH]LG��W�P|U�LOH�LOLúNLOL�IDNW|UOHULQ�EHOLUOHQPHVL�YH�KDVWDODUÕQ�WDNLS�
VRQXoODUÕQÕ�GH÷HUOHQGLUPHNWLU�

Gereç ve Yöntemler:
$OWÕ� \ÕOOÕN� V�UHGH�� PHPH� NRUX\XFX� FHUUDKL� X\JXODQDQ� KDVWDODU�
oDOÕúPD\D� DOÕQGÕ�� +DVWDODU� LNL� JUXED� D\UÕODUDN� LQFHOHQGL�� 5H�HN��
VL]\RQ�\DSÕOPD\DQODU��*UXS�$���UH�HNVL]\RQ�\DSÕODQODU��*UXS�%���
7DNLSOHULQGH�PDVWHNWRPL�\DSÕODQ�KDVWDODU�oDOÕúPDGDQ�oÕNDUÕOGÕ�

Bulgular: 
dDOÕúPD\D�� ���¶��*UXS�$� YH� ��¶VL�*UXS�%¶GH� WRSODP� ���� KDVWD�
GDKLO� HGLOGL��7RSODPGD� ���� W�P|U� VDSWDQGÕ�� ���¶�� *UXS�$�� ��¶L�
*UXS� %¶GH�� 0HG\DQ� WDNLS� V�UHVL� ���� \ÕO� �dH\UHNOHU� DUDVÕ� DUDOÕN�
>d$$@ ����������� PHG\DQ� KDVWDOÕNVÕ]� VD÷� NDOÕP� V�UHVL� ���� \ÕOGÕ�
�d$$ �����������7DNLSOHULQGH� LNL� JUXS� DUDVÕQGD� KDVWDOÕNVÕ]� � VD÷�
NDOÕP� YH� ORNDO� Q�NV� DoÕVÕQGDQ� DQODPOÕ� IDUN� ROPDGÕ÷Õ� J|U�OG��
�VÕUDVÕ\OD�� S ������� S �������� *HQo� KDVWD�� E�\�N� W�P|U� oDSÕ��
OHQIRYDVN�OHU� LQYD]\RQ�� DNVLOOHU� OHQI� QRGX� WXWXOXPX�� \D\JÕQ�
LQWUDGXNWDO� NRPSDQHQW� YDUOÕ÷Õ� YH� PXOWLIRNDOLWH�� UH�HNVL]\RQ�
JUXEXQGD� ID]OD\GÕ�� dRNOX� GH÷LúNHQ� DQDOL]�� \Dú� !��� �2GGV� UDWLR�
>25@� ����� YH� ���&O� ����������� YH� OHQIRYDVN�OHU� LQYD]\RQ�
\RNOX÷XQXQ� �25� ����� YH����&O� ������������ UH�HNVL]\RQ� ULVNLQL�
D]DOWWÕ÷ÕQÕ��W�P|U�oDSÕQÕQ���FP¶GHQ�E�\�N�ROPDVÕQÕQ��25������YH�
���&O��������������UH�HNVL]\RQ�ULVNLQL�DUWWÕUGÕ÷ÕQÕ�J|VWHUGL�

Sonuç: 
5H�HNVL]\RQ� \DSÕODQ� YH� \DSÕOPD\DQ� KDVWDODU� DUDVÕQGD� KDVWDOÕNVÕ]�
VD÷�NDOÕP�YH�ORNDO�Q�NV�DoÕVÕQGDQ�IDUN�\RNWXU��5LVNOL�KDVWDODU��WDQÕ�
DúDPDVÕQGD� � UH�HNVL]\RQ� LKWLPDOL�NRQXVXQGD�ELOJLOHQGLULOPHOL��EX�

KDVWDODUGD� GDKD� JHQLú� FHUUDKL� HNVL]\RQ� YH\D� RQNRSODVWLN�
\|QWHPOHU�WHUFLK�HGLOPHOLGLU�

Anahtar Kelimeler: 
0HPH�NRUX\XFX�FHUUDKL��5H�HNVL]\RQ��(UNHQ�HYUH�PHPH�NDQVHUL

ABSTRACT
Objective: 
$�VLJQLILFDQW� SURSRUWLRQ�RI� SDWLHQWV� XQGHUJRLQJ�EUHDVW� FRQ��
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*URXS�$��DQG����LQ�*URXS�%��7KH�PHGLDQ�IROORZ�XS�WLPH��DQG�
GLVHDVH� IUHH� VXUYLYDO� ZHUH� ���� �,QWHU� 4XDQWLOH� 5DQJH�
>,45@ ����������\HDUV��DQG������,45 ����������\HDUV�UHVSHF�
WLYHO\��7KHUH�ZDV�QR�GLIIHUHQFH�LQ�GLVHDVH�IUHH�VXUYLYDO��DQG�
ORFDO� UHFXUUHQFH� EHWZHHQ� JURXSV� �S ������� DQG� S �������
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LQ� ���� �����µVÕQGD� ø'.� YDUOÕ÷Õ� J|U�OG��� %XQODUÕQ� ���
�����¶VLQGH� (ø.� VDSWDQGÕ�� /RE�OHU� QHRSOD]L� ��� �������
OH]\RQGD� VDSWDQGÕ�� +RUPRQ� UHVHSW|U� GXUXPX� GH÷HUOHQGL�
ULOGL÷LQGH�� ���� ������ (5� SR]LWLIOL÷L�� ���� ������ 35� SR]L��
WLIOL÷L�� ��� ������ &�HUE%�� SR]LWLIOL÷L� VDSWDQGÕ�� 6HNVHQ� EHú�
W�P|U�Q� ��� ����¶LQGH�.L� ��� SUROLIHUDV\RQ� LQGHNVL� !��� LGL��
7�P�OH]\RQODUÕQ���������¶VLQGH�DNVLOOHU�OHQI�QRGX�WXWXOXPX�
YDUGÕ�� +DVWDODUÕQ� ���� �����¶�� DGMXYDQ� .7�� ��� ����¶VÕ�
1HR�$GMXYDQ� .7� DOGÕ�� W�P� LQYD]LY� KDVWDODUD� DGMXYDQ� 57�
X\JXODQGÕ�

3URJQRVWLN� IDNW|UOHUL� EHOLUOHPHN� LoLQ� \DSÕODQ� LNL� GH÷LúNHQOL�
DQDOL]OHUH� EDNÕOGÕ÷ÕQGD�� *UXS�$¶GD� ��� \Dú� �VW�� KDVWDODUÕQ�
RUDQÕ� *UXS� %¶GHQ� GDKD� ID]OD� LGL� �VÕUDVÕ\OD� ���� YH� �����
S �������� +HU� LNL� KDVWD� JUXEXQGD�� DLOH� |\N�V�� DoÕVÕQGDQ�
DQODPOÕ�ELU� IDUNOÕOÕN� L]OHQPH]NHQ� �S!������� SRVW�PHQRSR]DO�
KDVWD�RUDQÕ��*UXS�$¶GD�*UXS�%¶GHQ�ID]OD�LGL��VÕUDVÕ\OD������
YH������S ��������*UXS�$�YH�*UXS�%�DUDVÕQGD�W�P|U�JUDGH��
OHUL� DoÕVÕQGDQ� DQODPOÕ� ELU� IDUNOÕOÕN� L]OHQPH]NHQ� �S!�������
*UXS� %¶GH� W�P|U� oDSÕ� DQODPOÕ� RODUDN� \�NVHN� EXOXQGX�
�S ��������7�P|U� ORNDOL]DV\RQX� DoÕVÕQGDQ� JUXSODU� DUDVÕQGD�
DQODPOÕ� ELU� IDUNOÕOÕN� EXOXQPDGÕ� �S!������� *UXSODUÕQ� NOLQLN�
|]HOOLNOHUL�7DEOR�,¶GH�YHULOPLúWLU��

7DEOR�,��0HPH�NRUX\XFX�FHUUDKL�KDVWD�JUXSODUÕQÕQ�NOLQLN
���������������|]HOOLNOHUL�Q�����

<DSÕODQ�EL\RSVL�W�U���W�P|U�KLVWRORMLVL�YH�31ø�GD÷ÕOÕPÕ�DoÕVÕQ�
GDQ�� JUXSODU� DUDVÕQGD� DQODPOÕ� ELU� IDUNOÕOÕN� EXOXQPDGÕ�
�S!������� � *UXS�$
� GD� /9ø� RUDQÕ� DQODPOÕ� RODUDN� GDKD� D]GÕ�
�VÕUDVÕ\OD����� YH������ S �������� *UXS�$¶GD� ø'.� YH� (ø.�
RUDQODUÕ� DQODPOÕ� RODUDN� GDKD� G�ú�N� EXOXQGX� �VÕUDVÕ\OD� ø'.�
LoLQ�����YH������S �������(ø.�LoLQ�����YH������S ��������
$NVLOOHU� OHQI�QRGX�WXWXOXPX�YH�PXOWLIRNDO�KDVWDOÕN�RUDQODUÕ��
*UXS� $¶GD� GDKD� G�ú�N� VDSWDQGÕ� �VÕUDVÕ\OD� ���� YH� �����
S �����������YH�����S ��������
(5���35���&�HUE%���.L����GXUXPODUÕ�DoÕVÕQGDQ�LNL�JUXS�DUDVÕQ�
GD�DQODPOÕ�IDUN�\RNWX��S!�������1HR�DGMXYDQ�YH�DGMXYDQ�.7�
DOPD�RUDQODUÕ�DoÕVÕQGDQ�GD�IDUNOÕOÕN�EXOXQPDGÕ��S!�������<LQH�
oDOÕúPDGD� GH÷HUOHQGLULOHQ� UDG\RORML� EXOJXODUÕ� DoÕVÕQGDQ�
DQODPOÕ�ELU�IDUNOÕOÕN�L]OHQPHGL��S!�������3URJQRVWLN�IDNW|UOHU�
LoLQ� \DSÕODQ� LNLOL� GH÷LúNHQ� DQDOL]OHULQGH� DQODPOÕ� ROGX÷X�
VDSWDQDQ�NOLQLN�|]HOOLNOHU�oRNOX�GH÷LúNHQ�DQDOL]L�LOH��LQFHOHQ�
GL��%X� DQDOL]GH�� !��� \Dú� �2GGV� UDWLR� >25@� ����� YH����&O�
�����������YH�OHQIRYDVN�OHU�LQYD]\RQ�ROPDPDVÕQÕQ��25������
YH� ���&O� ����������� UH�HNVL]\RQ� ULVNLQL� D]DOWWÕ÷Õ�� W�P|U�
oDSÕQÕQ� �� FP¶GHQ� E�\�N� ROPDVÕQÕQ� �25� ����� YH� ���&O�
������������LVH�EX�ULVNL�DUWWÕUGÕ÷Õ�J|VWHULOGL��7DEOR�,,��

7DEOR�,,��.OLQLN�|]HOOLNOHULQ�oRNOX�GH÷LúNHQ�DQDOL]L�
�����������������LOH�LQFHOHQPHVL�

*UXS�$�YH�%�LoLQ�PHG\DQ�WDNLS�V�UHVL�����\ÕO��d$$�����������
\ÕO��LGL��+HU�LNL�JUXS�LoLQ�PHG\DQ�KDVWDOÕNVÕ]�VD÷�NDOÕP�V�UHVL�
����\ÕOGÕ���d$$�����������\ÕO���+DVWDODUÕQ�WDNLSOHULQGH���JUXS�
DUDVÕQGD�KDVWDOÕNVÕ]�VD÷�NDOÕP�DoÕVÕQGDQ�DQODPOÕ�IDUN�J|U�O�
PHGL��S ��������ùHNLO�����

ùHNLO����*UXS�$�YH�*UXS�%
QLQ�KDVWDOÕNVÕ]�VD÷�NDOÕP�DQDOL]L

7RSODP� �� KDVWDGD� ORNDO� Q�NV� VDSWDQGÕ�� JUXSODU� DUDVÕQGD�
LVWDWLVWLNVHO�IDUN�\RNWX��VÕUDVÕ�LOH���¶H�����S ��������7RSODP�
��� ����� KDVWDGD� X]DN� PHWDVWD]� VDSWDQGÕ�� JUXSODU� DUDVÕQGD�
LVWDWLVWLNVHO�IDUN�J|U�OPHGL�����¶D�����S ��������7�P�KDVWD�
ODU�ELUOLNWH�GH÷HUOHQGLULOGL÷LQGH�ORNDO�Q�NV�RODQ�YH�ROPD\DQ�
ODU� DUDVÕQGD� JHQHO� VD÷� NDOÕP� DoÕVÕQGDQ� LVWDWLVWLNVHO� ELU� IDUN�
\RNWX� �S �������� <LQH� W�P� KDVWDODU� ELUOLNWH� GH÷HUOHQGL�
ULOGL÷LQGH�ORNDO�Q�NV�RODQODU�LOH�X]DN�PHWDVWD]Õ�RODQ�KDVWDODU�
KDVWDOÕNVÕ]� VD÷� NDOÕP� YH� JHQHO� VD÷� NDOÕP� DoÕVÕQGDQ�
NDUúÕODúWÕUÕOGÕ÷ÕQGD��JUXSODU�DUDVÕQGD�LVWDWLVWLNVHO�IDUN�VDSWDQ�
PDGÕ��VÕUDVÕ\OD�S �������S ��������ùHNLO����

6DUÕGHPLU�hQDO�'��YH�DUN� $NG�7ÕS�'�����������

���

dDOÕúPDPÕ]D� GDKLO� RODQ� KDVWDODUGD� SDWRORMLN� FHUUDKL� VÕQÕU� ��
PP�YH�DOWÕ�RODUDN�NDEXO� HGLOPHNWH� LNHQ�J�Q�P�]GH�QR� LQN�
NDYUDPÕ� LOH� FHUUDKL� VÕQÕU� SR]LWLIOLN� RUDQODUÕ� G�úVH� GH� UH�HN��
VL]\RQ� LKWL\DFÕ�RODELOPHNWHGLU� ������<LQH� FHUUDKL� VÕQÕU� SR]L��
WLIOL÷LQL�G�ú�UPH\H��NR]PHWLN�VRQXoODUÕ�YH�KDVWD�PHPQXQL\H�
WLQL�DUWWÕUPD\D�\|QHOLN�&HUUDKL�2QNRORML�'HUQH÷L�YH�$PHUL�
NDQ� 7|UDSDWLN� 5DG\RORML� YH� 2QNRORML� 'HUQH÷LQLQ� X\JXQ�
J|U�QW�OHPH�YH�EL\RSVL�\|QWHPOHUL�LOH�RQNRSODVWLN�WHNQLNOH��
ULQ� NXOODQÕOPDVÕ� JLEL� |QHULOHULQL� LoHUHQ� SHULRSHUDWLI� VWUDWHML�
EHOLUOHPH�DUDoODUÕQÕQ�ELOGLULOGL÷L�ELOLQPHNWHGLU�������g]HOOLNOH�
RQNRSODVWLN� PHPH� FHUUDKLVL�� 0.&� LOH� NDUúÕODúÕODQ� ELUoRN�
NR]PHWLN�VRUXQX�RUWDGDQ�NDOGÕUPDNWD�YH�KDVWDOÕ÷ÕQ�RQNRORMLN�
NRQWURO�Q��DUWWÕUPDNWDGÕU���������
�6RQXQGD�J�YHQOL� FHUUDKL� VÕQÕU� HOGH� HGLOHELOL\RUVD�� ELU� YH\D�
ELUGHQ�ID]OD�UH�HNVL\RQ�\DSÕOPDVÕQÕQ�ORNDO�UHN�UUHQV�RUDQÕQÕ�
DUWÕUPDGÕ÷Õ�� EX� KDVWDODUÕQ� UH�HNVL]\RQ� \DSÕOPD\DQ� JUXS� LOH�
EHQ]HU� VD÷� NDOÕP� RUDQODUÕQD� VDKLS� ROGX÷X� ELOLQPHNWHGLU�
������������ %L]LP� oDOÕúPDPÕ]ÕQ� X]XQ� G|QHP� WDNLSOHULQH�
EDNÕOGÕ÷ÕQGD� GD� �� JUXS� DUDVÕQGD� JHQHO� YH� KDVWDOÕNVÕ]� VD÷�
NDOÕPÕQ�EHQ]HU�ROGX÷X�YH�ORNDO�Q�NV�DoÕVÕQGDQ�DUDGD�DQODPOÕ�
IDUN�ROPDGÕ÷Õ�J|U�OP�úW�U�
5HWURVSHNWLI� RODUDN� WDVDUODQPÕú� RODQ� oDOÕúPDPÕ]ÕQ� HNVLN�
QRNWDODUÕQGDQ� ELULVL�� G�ú�N� NR]PHWLN� EHNOHQWL� QHGHQL\OH�
PDVWHNWRPL\H� \|QOHQGLULOHQ� KDVWD� VD\ÕVÕQÕQ� ELOLQPHPHVLGLU��
%HQ]HU�úHNLOGH��NHQGL�WHUFLKL�LOH�0.&�VRQUDVÕQGD�UH�HNVL]\RQ�
\HULQH� PDVWHNWRPL� JHoLUHQ� ROJX� VD\ÕVÕ� GD� YHULOHU� DUDVÕQGD�
EXOXQPDPDNWDGÕU��$\UÕFD��ELU�EDúND�NÕVÕWOD\ÕFÕ�IDNW|U�RODUDN��
R� G|QHPGH� JHQHWLN� WHVWOHUH� HULúLP� NÕVÕWOÕOÕ÷ÕQÕQ� ROPDVÕ�
QHGHQL\OH� DLOH� |\N�V�� SR]LWLI� RODQ� KDVWDODUÕQ� WDQÕ� YH� WHGDYL�
V�UHoOHULQGH� QDVÕO� HWNLOHQGLNOHUL� \RUXPODQDPDPÕúWÕU�� <LQH�
oDOÕúPDQÕQ� \DSÕOGÕ÷Õ� G|QHPGH� LQWUDRSHUDWLI� FHUUDKL� VÕQÕU�
GH÷HUOHQGLUPHVL� LoLQ� XOWUDVRQ� \D� GD� NDYLWH� VÕQÕUODUÕQGDQ�
IUR]HQ� |UQHNOHPH� JLEL� HN� \|QWHPOHU� NXOODQÕOPDPDVÕ� UH�HN��
VL]\RQ�RUDQODUÕPÕ]ÕQ�\�NVHN�EXOXQPDVÕ�LOH�LOLúNLOL�RODELOLU�YH�
LOLúNLOL� IDNW|UOHULQ� GH÷HUOHQGLULOHFH÷L� EDúND� oDOÕúPDODUGD� EX�
QRNWDODU�J|]�|Q�QH�DOÕQDELOLU�

SONUÇ
0HPH� NRUX\XFX� FHUUDKL� HUNHQ� G|QHP� PHPH� NDQVHUL�
WHGDYLVLQGH��W�P�G�Q\DGD�JLGHUHN�DUWDQ�RUDQGD�PDVWHNWRPL�
QLQ� \HULQL� DOPDNWDGÕU��$QFDN�� 0.&¶QLQ� PXOWLGLVLSOLQHU� ELU�
\DNODúÕP� JHUHNWLUGL÷L� YH� UH�HNVL]\RQODUD� LKWL\Do� GX\XODEL�
OHFH÷L� XQXWXOPDPDOÕGÕU�� 0HPH� NRUX\XFX� FHUUDKL� X\JXOD�
QDFDN�KDVWDODUGD�|]HOOLNOH�SDOSDEOH�W�P|U��RODQODUGD�WDQÕ�LoLQ�
WUX�FXW� EL\RSVL� WHUFLK� HGLOPHVL�� KLVWRSDWRORMLN� RODUDN�PXOWL�
IRNDOLWH��(ø.�YDUOÕ÷Õ��/9,�YH\D� DNVLOOHU� OHQI�QRGX� WXWXOXPX�
RODQ� W�P|U� ER\XWX� �� FP¶GHQ�E�\�N�\D� GD� JHQo� KDVWDODUGD��
GDKD�JHQLú�ELU�FHUUDKL�HNVL]\RQ�DODQÕQÕQ�\D�GD�X\JXQ�RQNR�
SODVWLN� \|QWHPOHULQ� WHUFLK� HGLOPHVLQLQ� KDVWD\Õ� LNLQFL� ELU�
LúOHPGHQ�NXUWDUDFD÷Õ�J|]�DUGÕ�HGLOPHPHOLGLU��

(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
$NGHQL]� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� (WLN� .XUXOX� WDUDIÕQGDQ�
RQD\ODQPÕúWÕU��RQD\�QXPDUDVÕ���������.$(.�������

<D]DU�.DWNÕODUÕ��
)LNLU� ±� '�6�h���$�1�2��� &�$��� 7DVDUÕP� ±� '�6�h���$�1�2���
0�6���9�'���&�$���'HQHWOHPH�±�&�$���$�0���$�1�2���.D\QDN�
ODU� ±�� 0DO]HPHOHU� �� �� 9HUL� 7RSODQPDVÕ� YH�YH\D� øúOHPHVL� ±�
'�6�h��� 0�<��� 9�'��� 9�9��� 0�6��� $QDOL]� YH�YH\D� <RUXP� ±�
'�6�h���0�6���0�<���9�9���&�$���$�1�2���/LWHUDW�U�7DUDPDVÕ���
'�6�h���9�9���0�6���0�<���$�0���<D]Õ\Õ�<D]DQ�±�'�6�h���0�6���
9�'���9�9��� &�$���$�1�2��� (OHúWLUHO� øQFHOHPH� ±� &�$���$�0���
0�<���$�1�2�

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

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



%UD\�)�� )HUOD\� -�� 6RHUMRPDWDUDP� ,�� 6LHJHO�5/��
7RUUH� /$�� -HPDO� $�� *OREDO� FDQFHU� VWDWLVWLFV�
������*/2%2&$1�HVWLPDWHV�RI�LQFLGHQFH�DQG�
PRUWDOLW\�ZRUOGZLGH�IRU����FDQFHUV�LQ�����FRXQ�
WULHV��&$�&DQFHU�-�&OLQ����������������±����

)LVKHU�%��$QGHUVRQ�6��%U\DQW�-��0DUJROHVH�5*��
'HXWVFK� 0�� )LVKHU� (5�� HW� DO�� 7ZHQW\�<HDU�
)ROORZ�XS� RI� D� 5DQGRPL]HG� 7ULDO� &RPSDULQJ�
7RWDO�0DVWHFWRP\�� /XPSHFWRP\�� DQG�/XPSHF�
WRP\� SOXV� ,UUDGLDWLRQ� IRU� WKH� 7UHDWPHQW� RI�
,QYDVLYH� %UHDVW� &DQFHU�� 1� (QJO� -� 0HG� ������
������������±����

9HURQHVL� 8�� %DQIL� $�� 6DOYDGRUL� %�� /XLQL� $��
6DFFR]]L�5��=XFDOL�5��HW�DO��%UHDVW�FRQVHUYDWLRQ�
LV�WKH�WUHDWPHQW�RI�FKRLFH�LQ�VPDOO�EUHDVW�FDQFHU��
/RQJ�WHUP� UHVXOWV� RI� D� UDQGRPL]HG� WULDO�� (XU� -�
&DQFHU�&OLQ�2QFRO���������������±����

:DOMHH�-)��+X�(6��1HZPDQ�/$��$OGHUPDQ�$.��
3UHGLFWRUV�RI�UH�H[FLVLRQ�DPRQJ�ZRPHQ�XQGHU�
JRLQJ�EUHDVW�FRQVHUYLQJ�VXUJHU\�IRU�FDQFHU��$QQ�
6XUJ�2QFRO����������������±�����

2]PHQ�9��2]PHQ�7��'RJUX�9��%UHDVW�&DQFHU�LQ�
7XUNH\�� $Q�$QDO\VLV� RI� ������� 3DWLHQWV� ZLWK�
%UHDVW�&DQFHU��
(XU�-�%UHDVW�+HDO���������������±���

2EHGLDQ�(��+DIIW\�%*��1HJDWLYH�PDUJLQ�VWDWXV�
LPSURYHV� ORFDO� FRQWURO� LQ� FRQVHUYDWLYHO\�
PDQDJHG� EUHDVW� � FDQFHU� SDWLHQWV�� &DQFHU� -� 6FL�
$P��������������±����

6LQJHU�/��%URZQ�(��/DQQL�7��0DUJLQV�LQ�EUHDVW�
FRQVHUYLQJ�VXUJHU\��7KH�ILQDQFLDO�FRVW�	�SRWHQ�
WLDO� VDYLQJV� DVVRFLDWHG� ZLWK� WKH� QHZ� PDUJLQ�
JXLGHOLQHV��%UHDVW������������±���

$EUDKDP� -�� $IW� 5�� $JQHVH� '�� $OOLVRQ� .+��
$QGHUVRQ�%2��%ODLU�6/��HW�DO��1&&1�*XLGHOLQHV�
9HUVLRQ��������%UHDVW�&DQFHU��������

7UDQ�&�/��/DQJHU�6��%URGHULFN�9LOOD�*��'L)URQ�
]R�/$��'RHV�UHRSHUDWLRQ�SUHGLVSRVH�WR�SRVWRSHU�
DWLYH� ZRXQG� LQIHFWLRQ� LQ� ZRPHQ� XQGHUJRLQJ��
RSHUDWLRQ� IRU� EUHDVW� FDQFHU"� $P� 6XUJ��
���������������±���

6PLWW�0&��+RUVW�.��$VVRFLDWLRQ�RI�FOLQLFDO�DQG�
SDWKRORJLF� YDULDEOHV�ZLWK� OXPSHFWRP\� VXUJLFDO�
PDUJLQ� � VWDWXV� DIWHU� SUHRSHUDWLYH� GLDJQRVLV� RU�
H[FLVLRQDO�ELRSV\�RI�LQYDVLYH�EUHDVW�FDQFHU��$QQ�
6XUJ�2QFRO�����������������±���

2¶6XOOLYDQ�0-��/L�7��)UHHGPDQ�*��0RUURZ�0��
7KH�HIIHFW�RI�PXOWLSOH�UHH[FLVLRQV�RQ�WKH�ULVN�RI�
ORFDO�UHFXUUHQFH�DIWHU�EUHDVW��FRQVHUYLQJ�VXUJHU\��
$QQ�6XUJ�2QFRO������������������±����

$]L]�'��5DZOLQVRQ�(��1DURG�6$��6XQ�3��/LFNOH\�
+/$��0F&UHDG\�'5��HW�DO��7KH�UROH�RI�UHH[FL�
VLRQ� IRU� SRVLWLYH� PDUJLQV� LQ� RSWLPL]LQJ� ORFDO�
GLVHDVH�FRQWURO��DIWHU�EUHDVW�FRQVHUYLQJ�VXUJHU\�
IRU�FDQFHU��%UHDVW�-����������������±���

%DQL� 05�� /X[� 03�� +HXVLQJHU� .�� :HQNHO� (��
0DJHQHU�$��6FKXO]�:HQGWODQG�5��HW�DO��)DFWRUV�
FRUUHODWLQJ�ZLWK�UHH[FLVLRQ�DIWHU�EUHDVW�FRQVHUY�
LQJ�WKHUDS\��(XU�-�6XUJ�2QFRO��-�(XU�6RF��6XUJ�
2QFRO�%U�$VVRF�6XUJ�2QFRO���������������±���

.HVNHN�0��.RWKDUL�0��$UGHKDOL�%��%HWDPEHDX�
1��1DVLUL�1��*XL�*3+��)DFWRUV�SUHGLVSRVLQJ�WR�
FDYLW\�PDUJLQ�SRVLWLYLW\�IROORZLQJ�FRQVHUYDWLRQ�
VXUJHU\�IRU� �EUHDVW�FDQFHU��(XU�-�6XUJ�2QFRO� �-�
(XU�6RF��6XUJ�2QFRO�%U�$VVRF�6XUJ�2QFRO�������
������������±����

/XX�++��2WLV�&1��5HHG�:3-��*DUE� -/��)UDQN�
-/��7KH� XQVDWLVIDFWRU\�PDUJLQ� LQ� EUHDVW� FDQFHU�
VXUJHU\��$P�-�6XUJ�����������������±���

0XOOHQL[�36��&XDGUDGR�'*��6WHHOH�65��0DUWLQ�
0-�� 6HH� &6�� %HLWOHU�$/�� HW� DO�� � � � � 6HFRQGDU\�
RSHUDWLRQV� DUH� IUHTXHQWO\� UHTXLUHG� WR� FRPSOHWH�
WKH�VXUJLFDO�SKDVH�RI�WKHUDS\�LQ�WKH�HUD�RI�EUHDVW�
FRQVHUYDWLRQ� DQG� VHQWLQHO� O\PSK� QRGH� ELRSV\��
$P�-�6XUJ���������������������

%HURQ�3-��+RUZLW]�(0��0DUWLQH]�$$��:LPELVK�
.-�� /HYLQH�$-�� *XVWDIVRQ� *�� HW� DO�� 3DWKRORJLF�
DQG� PDPPRJUDSKLF� ILQGLQJV� SUHGLFWLQJ� WKH�
DGHTXDF\� RI� WXPRU� H[FLVLRQ� EHIRUH� EUHDVW�FRQ�
VHUYLQJ�WKHUDS\�
$P�-�5RHQWJHQRO�������������������±����

.LURYD� <0�� 6WRSSD�/\RQQHW� '�� 6DYLJQRQL�$��
6LJDO�=DIUDQL�%��)DEUH�1��)RXUTXHW�$��5LVN�RI�
EUHDVW�FDQFHU�UHFXUUHQFH�DQG�FRQWUDODWHUDO�EUHDVW�
FDQFHU�LQ�UHODWLRQ�WR�%5&$��DQG�%5&$��PXWD�
WLRQ� VWDWXV� IROORZLQJ�EUHDVW�FRQVHUYLQJ� VXUJHU\�
DQG�UDGLRWKHUDS\��
(XU�-�&DQFHU������������������±����

%UHNHOPDQV�&7��9RRJG�$&��%RWNH�*��YDQ�*HHO�
%1��5RGULJXV�3��5XWJHUV�(-��HW�DO��)DPLO\�KLVWRU\�
RI� EUHDVW� FDQFHU� DQG� ORFDO� UHFXUUHQFH� DIWHU�
EUHDVW�FRQVHUYLQJ� � WKHUDS\�� 7KH� 'XWFK� 6WXG\�
*URXS�RQ�/RFDO�5HFXUUHQFH�DIWHU�%UHDVW�&RQVHU�
YDWLRQ��%2567���
(XU�-�&DQFHU����������������±���

&KDEQHU�(��1L[RQ�$��*HOPDQ�5��+HWHOHNLGLV�6��
5HFKW�$��%RUQVWHLQ�%��HW�DO��)DPLO\�KLVWRU\�DQG�
WUHDWPHQW� RXWFRPH� LQ� \RXQJ� ZRPHQ� DIWHU�
EUHDVW�FRQVHUYLQJ�VXUJHU\��DQG�UDGLDWLRQ�WKHUDS\�
IRU�HDUO\�VWDJH�EUHDVW�FDQFHU��-�&OLQ�2QFRO��2II�-�
$P�6RF�&OLQ��2QFRO�����������������±����
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6PLWW�0&��+RUVW�.��$VVRFLDWLRQ�RI�FOLQLFDO�DQG�
SDWKRORJLF� YDULDEOHV�ZLWK� OXPSHFWRP\� VXUJLFDO�
PDUJLQ� VWDWXV� DIWHU� SUHRSHUDWLYH� GLDJQRVLV� RU�
H[FLVLRQDO�ELRSV\�RI�LQYDVLYH�EUHDVW�FDQFHU��$QQ�
6XUJ�2QFRO���������������������

%XUVWHLQ� +-�� 3RO\DN� .��:RQJ� -6�� /HVWHU� 6&��
.DHOLQ� &0�� 'XFWDO� &DUFLQRPD� LQ� 6LWX� RI� WKH�
%UHDVW��1�(QJO�-�0HG������������������±���

6PLWW�0&��1RZHOV�.��&DUOVRQ�5:��-HIIUH\�66��
3UHGLFWRUV�RI�UHH[FLVLRQ�ILQGLQJV�DQG�UHFXUUHQFH�
DIWHU�EUHDVW�FRQVHUYDWLRQ��,QW�-�5DGLDW�2QFRO�%LRO�
3K\V�����������������±����

/RYULFV�3-��&RUQDFFKL�6'��)DUURNK\DU�)��*DUQHWW�
$�� &KHQ� 9�� )UDQLF� 6�� HW� DO�� 7KH� UHODWLRQVKLS�
EHWZHHQ�VXUJLFDO�IDFWRUV�DQG�PDUJLQ�VWDWXV�DIWHU��
EUHDVW�FRQVHUYDWLRQ� VXUJHU\� IRU� HDUO\� VWDJH�
EUHDVW�FDQFHU��$P�-�6XUJ�����������������±���

.XUQLDZDQ�('��:RQJ�0+��:LQGOH� ,�� 5RVH�$��
0RX�$��%XFKDQDQ�0��HW�DO��3UHGLFWRUV�RI�VXUJLFDO�
PDUJLQ� VWDWXV� LQ� EUHDVW�FRQVHUYLQJ� VXUJHU\�
ZLWKLQ� D� EUHDVW� � VFUHHQLQJ� SURJUDP��$QQ� 6XUJ�
2QFRO�����������������±���

&HOOLQL� &�� +XVWRQ� 7/�� 0DUWLQV� '�� &KULVWRV� 3��
&DUVRQ�-��.HPSHU�6��HW�DO��0XOWLSOH�UH�H[FLVLRQV�
YHUVXV� PDVWHFWRP\� LQ� SDWLHQWV� ZLWK� SHUVLVWHQW�
UHVLGXDO� GLVHDVH� � IROORZLQJ�EUHDVW� FRQVHUYDWLRQ�
VXUJHU\��$P�-�6XUJ�����������������±���

&KDJSDU�$%��0DUWLQ�5&*��QG��+DJHQGRRUQ�/-��
&KDR�&��0F0DVWHUV�.0��/XPSHFWRP\�PDUJLQV�
DUH�DIIHFWHG�E\�WXPRU�VL]H�DQG�KLVWRORJLF�VXEW\SH�
EXW� QRW� E\� � ELRSV\� WHFKQLTXH�� $P� -� 6XUJ��
���������������±�����

3DQ�=��=KX�/��/L�4��/DL�-��3HQJ�-��6X�)��HW�DO��
3UHGLFWLQJ�LQLWLDO�PDUJLQ�VWDWXV�LQ�EUHDVW�FDQFHU�
SDWLHQWV�GXULQJ�EUHDVW�FRQVHUYLQJ�VXUJHU\��2QFR�
7DUJHWV�7KHU��������������±����

0HLHU�0HLWLQJHU� 0�� 5DXK� &�� $GDPLHW]� %��
)DVFKLQJ� 3$�� 6FKZDE� 6$�� +DHEHUOH� /�� HW� DO��
$FFXUDF\� RI� UDGLRORJLFDO� WXPRXU� VL]H� DVVHVV�
PHQW�DQG�WKH�ULVN�IRU�UH�H[FLVLRQ�LQ�D��FRKRUW�RI�
SULPDU\�EUHDVW�FDQFHU�SDWLHQWV��(XU�-�6XUJ�2QFRO��
-� (XU� 6RF� � 6XUJ� 2QFRO� %U�$VVRF� 6XUJ� 2QFRO��
�������������±����

6DEHO�06��5RJHUV�.��*ULIILWK�.��-DJVL�5��.OHHU�
&*�� 'LHKO� .$�� HW� DO�� 5HVLGXDO� GLVHDVH� DIWHU�
UH�H[FLVLRQ� OXPSHFWRP\� IRU� FORVH� PDUJLQV�� -�
6XUJ�2QFRO����������������±�����

%RUJHU�-��.HPSHUPDQ�+��+DUW�$��3HWHUVH�+��YDQ�
'RQJHQ� -�� %DUWHOLQN� +�� 5LVN� IDFWRUV� LQ�
EUHDVW�FRQVHUYDWLRQ�WKHUDS\��-�&OLQ�2QFRO��2II�-�
$P�6RF�&OLQ��2QFRO����������������±����

7DUWWHU� 3,�� %OHLZHLVV� ,-�� /HYFKHQNR� 6�� )DFWRUV�
DVVRFLDWHG�ZLWK� FOHDU�ELRSV\�PDUJLQV� DQG�FOHDU�
UHH[FLVLRQ�PDUJLQV� LQ�EUHDVW� �FDQFHU�VSHFLPHQV�
IURP� FDQGLGDWHV� IRU� EUHDVW� FRQVHUYDWLRQ�� -�$P�
&ROO�6XUJ�����������������±����

0DULQRYLFK�0/��1RJXFKL�1��0RUURZ�0��+RXV�
VDPL�1��&KDQJHV�LQ�5HRSHUDWLRQ�$IWHU�3XEOLFD�
WLRQ� RI� &RQVHQVXV� *XLGHOLQHV� RQ� 0DUJLQV� IRU��
%UHDVW�&RQVHUYLQJ� 6XUJHU\�� $� 6\VWHPDWLF�
5HYLHZ� DQG�0HWD�DQDO\VLV�� -$0$� 6XUJ�� �����
���������H��������

/DQGHUFDVSHU� -��$WWDL� '��$WLVKD� '�� %HLWVFK� 3��
%RVVHUPDQ� /�� %RXJKH\� -�� HW� DO�� 7RROER[� WR�
5HGXFH�/XPSHFWRP\�5HRSHUDWLRQV�DQG�,PSURYH�
&RVPHWLF� 2XWFRPH� LQ� %UHDVW� &DQFHU� 3DWLHQWV��
7KH� $PHULFDQ� 6RFLHW\� RI� %UHDVW� 6XUJHRQV�
&RQVHQVXV� &RQIHUHQFH�� $QQ� 6XUJ� 2QFRO��
����������������±����

'RZQ� 6.�� -KD� 3.�� %XUJHU� $�� +XVVLHQ� 0,��
2QFRORJLFDO� DGYDQWDJHV� RI� RQFRSODVWLF�
EUHDVW�FRQVHUYLQJ�VXUJHU\�LQ�WUHDWPHQW�RI��HDUO\�
EUHDVW�FDQFHU��%UHDVW�-���������������±����

6DQWRV�*��8UEDQ�&��(GHOZHLVV�0,��=XFFD�0DW�
WKHV� *�� GH� 2OLYHLUD� 90�� $UDQD� *+�� HW� DO��
/RQJ�7HUP� &RPSDULVRQ� RI� $HVWKHWLFDO�
2XWFRPHV� $IWHU� 2QFRSODVWLF� 6XUJHU\� DQG�
/XPSHFWRP\� LQ� %UHDVW� &DQFHU� 3DWLHQWV�� $QQ�
6XUJ�2QFRO����������������±���

9RV�(/��-DJHU�$��9HUKRHI�&��9RRJG�$&��.RSSHUW�
/%��2YHUDOO�VXUYLYDO�LQ�SDWLHQWV�ZLWK�D�UH�H[FL�
VLRQ� IROORZLQJ� EUHDVW� FRQVHUYLQJ� VXUJHU\�
FRPSDUHG� WR� WKRVH� ZLWKRXW� LQ� D� ODUJH� SRSXOD�
WLRQ�EDVHG� FRKRUW�� (XU� -� &DQFHU��
������������������

)LVKHU�6��<DVXL�<��'DEEV�.��:LQJHW�0��5H�H[FL�
VLRQ� DQG� VXUYLYDO� IROORZLQJ� EUHDVW� FRQVHUYLQJ�
VXUJHU\� LQ�HDUO\� VWDJH�EUHDVW�FDQFHU�SDWLHQWV��$�
SRSXODWLRQ�EDVHG� VWXG\��%0&�+HDOWK�6HUY�5HV�
���������������
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VDSWDQPDVÕ\OD� GR÷UXODQÕU�� 05*¶GH� NRUG� |GHPL� YH� 7��
D÷ÕUOÕNOÕ� J|U�QW�OHUGH� KLSHULQWHQV� OH]\RQODU� J|U�OPHNWHGLU�
��������� dDOÕúPDPÕ]GD� EHQ]HU� NOLQLN� YH� J|U�QW�OHPH�
VRQXoODUÕ� RODQ� �� ROJXPX]GD� +69��¶\H� ED÷OÕ� PL\HOLW� WHVSLW�
HGLOPLúWLU��<LQH�QDGLU�J|U�OHQ�EDúND�ELU�YLUDO�PL\HOLW�QHGHQL�
LVH�&09�ROXS�GHQH\LPOHU�YDND�UDSRUX�G�]H\LQGHNL�NDQÕWODUOD�
VÕQÕUOÕGÕU�� &09� LOH� LOLúNLOL� WUDQVYHUV� PL\HOLW� VÕNOÕNOD�
ED÷ÕúÕNOÕ÷Õ� EDVNÕODQPÕú� YH� LPP�QRNRPSHWDQ� NRQDNoÕODUGD�
J|U�O�U�������dDOÕúPDPÕ]GD�HGLQVHO�LPP�Q�\HWPH]OLN�ROGX÷X�
ELOLQHQ� ELU� ROJX� &09¶\H� ED÷OÕ� WUDQVYHUV� PL\HOLW� LOH�
LOLúNLOHQGLULOPLúWLU��<LQH�WUDQVYHUV�PL\HOLWOL�LNL�ROJXPX]GD�LVH�
+,9� LOH� LOLúNLOL�PL\HOLW� VDSWDQPÕúWÕU��+,9� LOH� LOLúNLOL�PL\HOLW�
KDVWDOÕ÷ÕQ�HUNHQ�YH\D�JHo�DúDPDODUÕQGD�RUWD\D�oÕNDELOPHNWH�
YH�YLU�V�Q�NHQGLVLQH�YH\D�IÕUVDWoÕ�HQIHNVL\RQODUD�ED÷OÕ�RODUDN�
JHOLúHELOPHNWHGLU� ������ %X� YDND� VHULVLQGH� 9=9¶\H� ED÷OÕ�
PL\HOLW� YDNDVÕ� EXOXQPDPDVÕQD� UD÷PHQ� 9=9� GH� WUDQVYHUV�
PL\HOLW�QHGHQOHUL�DUDVÕQGD�\HU�DOPDNWDGÕU��3ULPHU�HQIHNVL\RQ�
GDQ�VRQUD�SHULIHULN�JDQJOLRQODUGD�ODWHQW�NDODQ�Q|URWURSLN�ELU�
KHUSHVYLU�V�RODQ�9=9��\DúOÕ�YH�ED÷ÕúÕNOÕ÷Õ�EDVNÕODQPÕú�ELUH\�
OHUGH��GHUPDWRPDO�ELU�GD÷ÕOÕPGD�KHUSHV�]RVWHU��]RQD��RODUDN�
NHQGLQL� J|VWHULU�� 9=9� UHDNWLYDV\RQX� LOH� oHúLWOL� Q|URORMLN�
WXWXOXPODU� JHOLúHELOLU�� 9=9� PL\HOLWL� JHQHOOLNOH� YLU�V�Q�
RPXULOL÷H� LQYD]\RQX\OD� RUWD\D� oÕNDU�� +DVWDODU� LOHUOH\LFL�
DVLPHWULN�]D\ÕIOÕN�LOH�EDúYXUXUODU��+DVWDOÕN�JHQHOOLNOH�LOHUOH\L�
FLGLU�YH�QDGLUHQ�|O�PF�OG�U��9=9��GL÷HU�KHUSHV�YLU�VOHULQGHQ�
IDUNOÕ�ELU�SDWRMHQLN�PHNDQL]PD�RODUDN�RPXULOLN�HQIDUNW�V��LOH�
VRQXoODQDQ�YDVN�ORSDWL\H�QHGHQ�RODELOLU�������'L÷HU�HQIHNVL�
\|]� QHGHQOHUGHQ� ELUL� 7�EHUN�OR]GXU�� (Q� \D\JÕQ� VSLQDO�
WXWXOXP� úHNOL� 3RWW� KDVWDOÕ÷Õ� ROPDNOD� ELUOLNWH� PL\HOLW� YH\D�
LQWUDPHG�OOHU� W�EHUN�ORP� WXWXOXPODUÕ� GD� ELOGLULOPLúWLU��
7�EHUN�OR]D� ED÷OÕ� PL\HOLWWH� JHQHOOLNOH� VHUYLNDO� YH� WRUDVLN�
VHJPHQWOHU� WXWXOXU�� 7DQÕ� %26¶GD� DVLGH� GLUHQoOL� ER\DPD��
N�OW�U�YH�3&5� LOH�NRQXOXU� ���������dDOÕúPDPÕ]GD���ROJXGD�
W�EHUN�OR]D�ED÷OÕ�WUDQVYHUV�PL\HOLW�WDQÕVÕ�GR÷UXODQGÕ��0L\HOLW�
ROJXODUÕQGD�HQIHNVL\RQ�|QHPOL�ELU�D\ÕUÕFÕ�WDQÕ�ROPDOÕ�YH�%26�
LQFHOHPHVL�\DSÕOPDOÕGÕU�
2PXULOLN�LVNHPLVLQH�ED÷OÕ�WUDQVYHUV�PL\HOLWWH�X]XQ�VHJPHQW�
OH]\RQODUÕ� YH� DNVL\HO� X]DQÕPGD� SRVWHULRU� WXWXOXPXQ� VÕN�
ROGX÷X�J|VWHULOPLúWLU�������+DVWDOÕ÷ÕQ�WLSLN�NOLQLN�|]HOOLNOHUL�
KLSHUDNXW�VH\LU��VÕUW�D÷UÕVÕ�YH�IODVN�J�oV�]O�NW�U�������%L]LP�
oDOÕúPDPÕ]GD� VSLQDO� LVNHPL\H� ED÷OÕ� WUDQVYHUV�PL\HOLW������
RUDQÕQGD� WHVSLW� HGLOGL�� øVNHPLN� 70�� WRUDNDO� NRUG� WXWXOXPX�
RODQ�YH� LOHUL�\DúWDNL�KDVWDODUGD�D\ÕUÕFÕ� WDQÕGD�GDKD�GD�|QHP�
WDúÕU�� %L]LP� LVNHPLN�$70¶OL� ROJXODUÕPÕ]� GD� LOHUL� \DúWD\GÕ��
6SLQDO� GXUDO� DUWHUL\RYHQ|]� ILVW�O�� VSLQDO� YDVN�OHU� PDOIRU�
PDV\RQODUÕQ� ���
LQL� ROXúWXUXU� YH� NODVLN� RODUDN� RUWD� \DúOÕ�
HUNHNOHUL� HWNLOHU� ������ 9HQ|]� NRQMHV\RQ� YH� LVNHPL\H� ED÷OÕ�
NRUGRQ�JHQLúOHPHVL�YH�7��KLSHULQWHQVLWHVL��\D\JÕQ�NRQWUDVW�
ODQPD� RODELOLU�� 6XEDNXW� EDúODQJÕoOÕ� ELU� ROJXPX]GD� ROGXNoD�
QDGLU�J|U�OHQ�VSLQDO�YDVN�OHU�PDOIRUPDV\RQ�GXUDO�$9�ILVW�O�
VDSWDQGÕ��
dDOÕúPDPÕ]ÕQ� oHúLWOL� VÕQÕUOÕOÕNODUÕ� PHYFXWWXU�� %XQODUGDQ�
ELULQFLVL� $70� ROGXNoD� QDGLU� J|U�OG�÷�QGHQ� WHN� PHUNH]OL�
oDOÕúPDPÕ]GDNL� |UQHNOHP� E�\�NO�÷�Q�Q� N�o�N� ROPDVÕGÕU��
øNLQFLVL� UHWURVSHNWLI� WDVDUÕPGÕU�� %XOJXODUÕPÕ]Õ� GR÷UXODPDN�
LoLQ�GDKD�E�\�N�|UQHNOHP�VD\ÕVÕ�RODQ�oRN�PHUNH]OL�SURVSHNWLI�
oDOÕúPDODUD�LKWL\Do�YDUGÕU�
7UDQVYHUV�PL\HOLW�IDUNOÕ�QHGHQOHUOH�RUWD\D�oÕNDELOLU��(WL\RORMLN�

QHGHQOHULQ�DUDúWÕUÕOPDVÕ��WHGDYL�VHoLPL�YH�SURJQR]�DoÕVÕQGDQ�
oRN� |QHPOLGLU�� (WL\RORMLVL� ELOLQPH\HQ� ROJXODUÕQ� LOHUOH\HQ�
G|QHPGH� 06� YH\D� 102� JLEL� ELU� KDVWDOÕ÷D� G|Q�ú�S�
G|Q�úPH\HFH÷L� |QHPOL� ELU� VRUXQGXU�� 1�NVHWPH� RODVÕOÕ÷Õ��
LPP�QRWHUDSL� W�U��� DQWLYLUDO� YH\D� DQWLW�EHUN�OR]� WHGDYL�
JHUHNOLOL÷L�� DQWLDJUHJDQ� WHGDYL� JLEL� WHUDSRWLN� SHQFHUHQLQ�
JHQLúOL÷L�LOH�WHGDYL\H�FHYDEÕ�\|QOHQGLULOPHVL�DoÕVÕQGDQ�HWL\R�
ORMLN� D\ÕUÕFÕ� WDQÕ� |QHPOLGLU�� dDOÕúPDPÕ]� HWL\RORML\H� \|QHOLN�
|QHULOHUH�GLNNDW�oHNPHNWHGLU�
�
SONUÇ
7UDQVYHUV� PL\HOLW� ROGXNoD� QDGLU� J|U�OHQ� DFLO� ELU� Q|URORMLN�
WDEORGXU��dRN�KÕ]OÕ�YH�SUDWLN�ELU� úHNLOGH�HWL\RORML\H�\|QHOLN�
WHWNLNOHULQ�\DSÕOPDVÕ�YH�X\JXQ�WHGDYLOHULQ�SODQODQPDVÕ�JHUHN�
PHNWHGLU��dDOÕúPDPÕ]�HWL\RORMLGH�GLNNDW�HGLOPHVL�JHUHNHQOHUH�
YXUJX� \DSPDNWDGÕU�� dRN� PHUNH]OL� JHQLú� KDVWD� JUXEXQGD�
\DSÕODFDN�HSLGHPL\RORMLN�oDOÕúPDODU�EX�NRQX\D�ÕúÕN�WXWDFDNWÕU�

(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�3URI��'U��&HPLO�7DúFÕR÷OX�ùHKLU�
+DVWDQHVL� (WLN� .XUXOX� WDUDIÕQGDQ� RQD\ODQPÕúWÕU� �RQD\�
QXPDUDVÕ����������

<D]DU�.DWNÕODUÕ��
)LNLU��2�$���7DVDUÕP� ±�2�$���&�(���'HQHWOHPH� �2�$���&�(���
6�h���.D\QDNODU���2�$���&�(���0DO]HPHOHU���2�$���&�(��6�h���
9HUL� 7RSODQPDVÕ� YH�YH\D� øúOHPHVL� �� 2�$��� &�(��� $QDOL]�
YH�YH\D�<RUXP���2�$���&�(��6�h���/LWHUDW�U�7DUDPDVÕ�±�2�$���
&�(���<D]Õ\Õ�<D]DQ� ��2�$���&�(���(OHúWLUHO� øQFHOHPH� ��2�$���
&�(���6�h�

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

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

ÖZ 
Amaç:�
$NXW� WUDQVYHUV�0L\HOLW� �$70���RPXULOL÷LQ� LGL\RSDWLN�YH\D�NRUGGD�NRPSUHV\RQ�ROPDNVÕ]ÕQ�ELU�
HQIHNVL\RQ�YH\D�VLVWHPLN�KDVWDOÕ÷D�LNLQFLO�RODUDN�IRNDO�HQIODPDV\RQXGXU��2PXULOL÷LQ�WDP�YH\D�
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ABSTRACT
Objective��
$FXWH�7UDQVYHUVH�0\HOLWLV� LV� WKH� IRFDO� LQIODPPDWLRQ�RI� WKH�
VSLQDO�FRUG�HLWKHU�LGLRSDWKLF�RU�VHFRQGDU\�WR�DQ�LQIHFWLRQ�RU�
V\VWHPLF�GLVHDVH�ZLWKRXW�WKH�FRPSUHVVLRQ�RI�WKH�FRUG��$FXWH�
RU� VXEDFXWH� FOLQLFDO� SUHVHQWDWLRQ�ZLWK� VHQVRU\� OHYHO��ZHDN�
QHVV� RI� WKH� H[WUHPLWLHV�� DQG� DXWRQRPLF� LQYRYHPHQW� RI� WKH�
EODGGHU� DQG� UHFWXP� FDQ� EH� VHHQ� FRPSOHWHO\� RU� SDUWLDOO\� LQ�
DFFRUGDQFH�ZLWK�WKH�GHJUHH�RI�LQYROYHPHQW�RI�WKH�VSLQDO�FRUG�

Material and Methods:
,Q� WKLV� UHWURVSHFWLYH� VWXG\� FRQVLVWLQJ� RI� ��� $70� FDVHV��
LGLRSDWKLF�$70�ZDV�GHWHFWHG� LQ�������RI� WKH�SDWLHQWV�� DQG�
HWLRORJLFDO�GLDJQRVLV�ZDV�SURYLGHG�LQ�������RI�WKHP��'HPR�
JUDSKLF�DQG�FOLQLFDO�FKDUDFWHULVWLFV��&6)�H[DPLQDWLRQ�UHVXOWV��
DQG�VSLQDO�05,�ILQGLQJV�ZHUH�FRPSDUHG�EHWZHHQ�LGLRSDWKLF�
DQG�QRQ�LGLRSDWKLF�$70�JURXSV�

Results: 
7KH�PHDQ�DJH�RI�WKH�JURXS�ZLWK�LGLRSDWKLF�$70�ZDV�VWDWLVWL�
FDOO\�VLJQLILFDQWO\�ORZHU�WKDQ�WKH�QRQ�LGLRSDWKLF�$70�JURXS�
DQG�WKH�PHDQ�V\PSWRP�GXUDWLRQ�ZDV�VKRUWHU��7KHUH�ZDV�QR�
VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WKH�WZR�JURXSV�LQ�
WHUPV� RI� P\HOLWLV� FOLQLFDO� ILQGLQJV�� 7KRUDFLF� VSLQDO� FRUG�
ORFDWLRQ�ZDV�WKH�PRVW�FRPPRQ�LQ�ERWK�JURXSV��+RZHYHU��QR�
VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFH� ZDV� IRXQG� EHWZHHQ� WKH�
JURXSV� LQ� WHUPV� RI� OHVLRQ� ORFDWLRQ�� /RQJ� VHJPHQW� LQYROYH�
PHQW� ZDV� REVHUYHG� LQ� ������� RI� WKH� QRQ�LGLRSDWKLF�$70�
JURXS�DQG��������LQ�WKH�LGLRSDWKLF�$70�JURXS��DQG�D�VLJQLIL�
FDQW�VWDWLVWLFDO�GLIIHUHQFH�ZDV�IRXQG�EHWZHHQ�ERWK�JURXSV�LQ�
WHUPV�RI�VHJPHQW�ILQGLQJV�RQ�05,�

Conclusion: 
$OWKRXJK�7UDQVYHUVH�0\HOLWLV�LV�D�UDUH�FRQGLWLRQ��WKH�FOLQLFDO�
SLFWXUH� LV� D� QHXURORJLFDO� HPHUJHQF\� DQG� D� TXLFN� SUDFWLFDO�
DSSURDFK�SURYLGHV�FOXHV�WR�WKH�VSHFLILF�HWLRORJ\�DQG�DSSURSUL�
DWH�WUHDWPHQW�

Key Words: 
$FXWH� 7UDQVYHUVH� 0\HOLWLV�� 6SLQDO� FRUG�� øQIODPPDWLRQ��
1HXURP\HOLWLV�2SWLFD��0XOWLSOH�6FOHURVLV
�
/ʈ:ʈ̪
$NXW� WDQVYHUV� PL\HOLW� �$70�� DNXW� YH\D� VXEDNXW� RPXULOLN�
GLVIRQNVL\RQX� LOH� NDUDNWHUL]H�� SDUDSDUH]L�� GX\X� NXVXUX��
OH]\RQ�VHYL\HVL�DOWÕQGD�PHVDQH��ED÷ÕUVDN�YH�FLQVHO�LúOHY�ER��
]XNOXNODUÕ�LOH�VRQXoODQDQ�KHWHURMHQ�ELU�VHQGURPX�LoHUPHNWH�
GLU�� øGL\RSDWLN� YH\D� VHNRQGHU� RODELOHQ� DNXW� WUDQVYHUV�
PL\HOLWWH� DNXW� YH\D� VXEDNXW� RPXULOLN� GLVIRQNVL\RQX� RUWD\D�
oÕNDU��6HNRQGHU�QHGHQOHUL�DUDVÕQGD�HQIHNVL\|]��SDUDQHRSODV�
WLN�� YDVN�OHU�� WRNVLN�� VLVWHPLN� RWRLPP�Q� ER]XNOXNODU� YH�
HGLQLOPLú� GHPL\HOLQL]DQ� KDVWDOÕNODU� EXOXQPDNWDGÕU� �������
1|URPL\HOLWLV� RSWLND� �102�� YH\D� QDGLUHQ� WLSLN� 0XOWLSO�
6NOHUR]� �06�� JLEL� VDQWUDO� VLQLU� VLVWHPLQLQ� GHPL\HOLQL]DQ�
KDVWDOÕ÷ÕQÕQ�ELU�SDUoDVÕ�RODUDN�GD�RUWD\D�oÕNDELOPHNWHGLU�����
7HúKLV�� VHQGURPXQ� NOLQLN� RODUDN� WDQÕQPDVÕ�� LQIODPDV\RQXQ�
ODERUDWXYDU� YH� J|U�QW�OHPH� oDOÕúPDODUÕ\OD� GR÷UXODQPDVÕQD�

GD\DQÕU��7�P�ELOLQHQ�QHGHQOHU�GÕúODQGÕ÷ÕQGD�KDVWDOÕN�µLGL\R��
SDWLN�$70¶�RODUDN�DGODQGÕUÕOPDNWDGÕU��6RQ�\ÕOODUGD�102�JLEL�
KDVWDOÕNODUÕQ� WDQÕQÕUOÕ÷ÕQÕQ� DUWPDVÕ\OD� LGL\RSDWLN�$70� WDQÕ�
VÕNOÕ÷Õ�GDKD�D]�WHVSLW�HGLOPH\H�EDúODQPÕúWÕU��$÷ÕU�HQJHOOLOL÷H�
QHGHQ�ROGX÷X�LoLQ�LQIODPDWXDU�PL\HORSDWLQLQ�KÕ]OÕ�ELU�úHNLOGH�
WDQÕQPDVÕ�� \|QHWLP�WHGDYL� SODQÕ� DoÕVÕQGDQ� NULWLN� |QHPH�
VDKLSWLU�������
%X� oDOÕúPDGD� $70¶\H� QHGHQ� RODELOHFHN� oHúLWOL� KDVWDOÕN�
QHGHQOHUL� YH� EXQODUÕQ� EHOLUJLQ� D\ÕUW� HGLFL� |]HOOLNOHULQLQ�
DUDúWÕUÕOPDVÕ�DPDoODQPÕúWÕU��%X�DPDo�GR÷UXOWXVXQGD�LGL\RSD�
WLN� WUDQVYHUV� PL\HOLW� LOH� GL÷HU� HWL\RORMLOHUGHQ� ND\QDNODQDQ�
PL\HOLW�DUDVÕQGDNL�IDUNODUÕQ�DQDOL]�HGLOPHVL�KHGHIOHQPLúWLU�
�
GEREÇ ve YÖNTEMLER
øVWDQEXO�3URI��'U��&HPLO�7DúFÕR÷OX�ùHKLU�+DVWDQHVL�1|URORML�
NOLQL÷LQGH��2FDN������YH�2FDN������WDULKOHUL�DUDVÕQGD�WUDQV�
YHUV� PL\HOLW� WDQÕVÕ\OD� \DWDUDN� L]OHQHQ� ������ \Dú� DUDVÕ�
ROJXODUÕQ�GRV\DODUÕ�UHWURVSHNWLI�RODUDN�LQFHOHQGL��'HMHQHUDWLI�
RPXULOLN� KDVWDOÕ÷ÕQD� \RO� DoDQ� EDVÕ\D� ED÷OÕ� PL\HORSDWL� YH�
LQWUDPHG�OOHU� QHRSOD]L� LOH� ELOLQHQ� 06� WDQÕVÕ� ROXS� PL\HOLW�
HSL]RGX� LOH�EDúYXUDQ�ROJXODU�oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ�� øON�DWDN�
WUDQVYHUV�PL\HOLW�WDEORVX�RODQ�06�KDVWDODUÕ�oDOÕúPD\D�DOÕQGÕ��
'HPRJUDILN� YHULOHU�� VHPSWRP� V�UHVL� �VHPSWRPODUÕQ�
EDúODQJÕFÕQGDQ� KDVWDQH� EDúYXUXVX� DUDVÕQGD� JHoHQ� ]DPDQ���
DNXW�YH\D�VXEDNXW�EDúODQJÕo�úHNOL��NOLQLN�EXOJXODU�ND\ÕW�DOWÕQD�
DOÕQGÕ�� 0L\HOLW� EXOJXODUÕ�� NXDGULSDUH]L�� SDUDSDUH]L�� GX\VDO��
PRWRU� EXOJXODU�� WDP� YH\D� NÕVPL� WXWXOXP� YDUOÕ÷Õ�� VILQNWHU�
GLVIRQNVL\RQX�QRW� HGLOGL��/RPEHU�SRQNVL\RQ�\DSÕODQ�KDVWD�
ODUÕQ�SURWHLQ�VHYL\HVL��K�FUH�DUWÕúÕ��ROLJRNORQDO�EDQG� �2.%��
SR]LWLIOL÷L�� LPPXQ� JORE�OLQ� *� �,J*�� LQGHNVL�� YLUDO� VHURORML�
JLEL�%H\LQ�2PXULOLN�6ÕYÕVÕ��%26��LQFHOHPH�VRQXoODUÕ�DQDOL]�
HGLOGL��9DVNXOLW�PDUNHUODUÕ�YH�VHURORMLN�WHVWOHU�JLEL�ODERUDWXYDU�
VRQXoODUÕ� GRV\DODUÕQGDQ� ND\ÕW� DOWÕQD� DOÕQGÕ��*HUoHNOHúWLULOHQ�
YLUDO� VHURORMLOHU� DUDVÕQGD� úXQODU� YDUGÕ�� øQVDQ� ED÷ÕúÕNOÕN� \HW��
PH]OL÷L� YLU�V�� �+XPDQ� ,PPXQRGHILFLHQF\� 9LUXV�� +,9���
6LWRPHJDORYLU�V��&09���+HSDWLW�$��%��&��+HUSHV�6LPSOHNV�
YLU�V���+69����YH����9DULVHOOD�=RVWHU�YLU�V���9=9���$UGÕúÕN�
WHVWOHUGH� ,J0� ROXúXPX� YH�YH\D� G|UW� YH\D� GDKD� ID]OD� ,J*�
VHYL\HVLQGH� DUWÕú�� SR]LWLI� YLUDO� VHURORML� RODUDN� NDEXO� HGLOGL��
+DVWDODUÕQ�PDQ\HWLN�UH]RQDQV�J|U�QW�OHPH��05*��VRQXoODUÕ�
J|]GHQ� JHoLULOGL�� 6DJLWWDO� VSLQDO� 05*¶GH� �o� YHUWHEUDO�
VHJPHQWWHQ�GDKD�X]XQ�7��KLSHULQWHQV�OH]\RQODU�X]XQ�VHJPHQW�
WXWXOXP���o�YHUWHEUDO�VHJPHQWWHQ�GDKD�NÕVD�RPXULOLN�OH]\RQ�
ODUÕ� NÕVD� VHJPHQW� WXWXOXP� RODUDN� EHOLUOHQGL�� /H]\RQODUÕQ�
PHGXOOD� VSLQDOLVWH� ORQJLWXGLQDO� YH� WUDQVYHUV� G�]OHPGH�
\HUOHúLPL��DQDWRPLN�WXWXOXP�E|OJHVL�QRW�HGLOGL��/H]\RQODUÕQ�
VD\ÕVÕ�� VDJLWWDO� G�]OHPGH� RPXULOLN� LoLQGH� X]XQODPDVÕQD�
X]DQWÕODUÕ��VDJLWWDO�G�]OHPGH��VHUYLNDO��WRUDVLN�YH�ORPEHU��YH�
DNVL\DO�G�]OHPGH��VDQWUDO�� ODWHUDO�� W�P�VSLQDO��ORNDOL]DV\RQ�
ODUÕ�GH÷HUOHQGLULOGL��102�WDQÕVÕ�LoLQ�DTXRSRULQ���$�43���,J*�
WHVWL� \DSÕOGÕ�� 102� WDQÕVÕ� ����� :LQJHUFKXFN� YH�
DUNDGDúODUÕQÕQ�X]ODúÕ�NULWHUOHULQH�J|UH�NRQXOGX������06�WDQÕVÕ�
LoLQ������0F'RQDOG�NULWHUOHUL�X\JXODQGÕ������+DVWDODU�HWL\R�
ORMLVLQGH� KHUKDQJL� ELU� QHGHQ� VDSWDQPD\DQ� LGL\RSDWLN� WUDQV�
YHUV� PL\HOLW� �L$70�� ROJXODUÕ� LOH� HQIHNVL\|]�� YDVN�OHU��
LQIODPDWXDU�� GHPL\HOLQL]DQ� SDWRORMLOHU� VDSWDQDQ� LGL\RSDWLN�
ROPD\DQ� WUDQVYHUV� PL\HOLW� �LR$70�� ROJXODUÕ� úHNOLQGH� LNL�
JUXED�D\UÕODUDN��JUXSODU�DUDVÕ�|]HOOLNOHU�NDUúÕODúWÕUÕOGÕ�

øVWDWLVWLNVHO�DQDOL]OHU�6366��6WDWLVWLFDO�3DFNDJ�IRU�WKH�6RFLDO�
6FLHQFHV�������LVWDWLVWLN�SDNHW�SURJUDPÕ�NXOODQÕODUDN�\DSÕOGÕ��
9HULOHULQ�QRUPDO�GD÷ÕOÕPD�X\JXQOX÷X�.ROPRJRURY�6PLUQRY�
WHVWL� LOH� EHOLUOHQGL�� 7DQÕPOD\ÕFÕ� |]HW� LVWDWLVWLNOHU� V�UHNOL�
GH÷LúNHQOHU� LoLQ� RUWDODPD� �PLQLPXP�PDNVLPXP�YH�6'�� YH�
NDWHJRULN�GH÷LúNHQOHU�LoLQ�IUHNDQV�YH�\�]GH�RODUDN�EHOLUWLOGL��
.DWHJRULN�YHULOHU�DUDVÕQGDNL�LOLúNL�NL�NDUH�WHVWL�LOH�GH÷HUOHQGL�
ULOGL��øNL�ED÷ÕPVÕ]�JUXEXQ�RUWDODPDODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕQ�
GD�QRUPDO�GD÷ÕOÕPD�X\JXQ�YHULOHUGH�6WXGHQW� W� WHVWL�� QRUPDO�
GD÷ÕOÕPD� X\JXQ� ROPD\DQ� YHULOHUGH� 0DQQ�:KLWQH\� 8� WHVWL�
NXOODQÕOGÕ��øVWDWLVWLNVHO�DQODPOÕOÕN�G�]H\L�S������RODUDN�NDEXO�
HGLOGL�
dDOÕúPD�LoLQ�3URI��'U��&HPLO�7DúFÕR÷OX�ùHKLU�+DVWDQHVL�\HUHO�
HWLN� NRPLWHVLQGHQ� HWLN� NXUXO� RQD\Õ� DOÕQGÕ� ����������������
dDOÕúPD� +HOVLQNL� ELOGLUJHVL� LONHOHULQH� YH� L\L� X\JXODPDODU�
NÕODYX]ODUÕQD�� � $UDúWÕUPD� YH� <D\ÕQ� (WL÷LQH� X\JXQ� RODUDN�
\DSÕOGÕ�� dDOÕúPDQÕQ� \DSÕODFD÷Õ� LOJLOL� NXUXPGDQ� JHUHNOL� L]LQ�
DOÕQPÕúWÕU�

BULGULAR
dDOÕúPD\D� ������ \Dú� DUDOÕ÷ÕQGDNL� ��¶VL� NDGÕQ�� ��¶L� HUNHN�
WRSODP���� KDVWD� GDKLO� HGLOGL��+DVWDODUÕQ������¶�QGH� L$70�
VDSWDQÕUNHQ�������¶VÕQGD� HWL\RORMLN� WDQÕ\D� XODúÕOGÕ�� %XQODU�
GDQ� LON� SDUVL\HO� PL\HOLW� HSL]RGX� LOH� EDúYXUDQ� G|UW� ROJXGD�
��������06� WDQÕVÕ� L]OHPGH� NRQXOGX��102� WDQÕVÕ� �� ROJX\D�
������ NRQXOGX��'L÷HU� WDUDIWDQ��� ROJXGD� ������ LQIHNVL\RQD�
ED÷OÕ�$70�VDSWDQPÕú�ROXS�EXQODUGDQ�LNL�ROJXGD��������+69�
WLS� ��� LNL� ROJXGD� ������� +,9�� ELU� ROJXGD� ������� &09�� LNL�
ROJXGD��������W�EHUN�OR]�WHVSLW�HGLOGL��+DVWDODUÕQ�����¶VÕQGD�
�Q ��� LVNHPLN�$70������¶XQGD� �Q ��� VSLQDO� GXUDO� DUWHUL\�
RYHQ|]�ILVW�O�VDSWDQGÕ��'DKD�|QFH�ELOLQHQ�RWRLPP�Q�KDVWDOÕN�
WDQÕVÕ� ROPD\DQ� $70¶OL� ELU� ROJX� ������� 6LVWHPLN� /XSXV�
HULWHPDWR]XV� �6/(��� �� ROJX� ������� 6M|JUHQ� VHQGURPX� LOH�
LOLúNLOL\GL�� +DVWDODUGDNL� HWL\RORMLN� GD÷ÕOÕPD� LOLúNLQ� YHULOHU�
*UDILN��¶GH�J|VWHULOPLúWLU�

*UDILN����$NXW�WUDQVYHUV�PL\HOLW�KDVWDODUÕQGDNL�HW\RORMLN�GD÷ÕOÕP

L$70¶OL� �¶L� NDGÕQ�� �¶VÕ� HUNHN� ��� ROJXQXQ� \Dú� RUWDODPDVÕ�
������������ ROXS� LR$70� JUXEXQD� J|UH� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ�G�]H\GH�G�ú�N�VDSWDQGÕ� �S �������� L$70�JUXEXQGD�
VHPSWRP�V�UHVL�LR$70�JUXEXQD�J|UH�DQODPOÕ�G�ú�N�EXOXQGX�
�S ���������2OJXODUÕQ��¶X� DNXW�� �¶VL� VXEDNXW�EDúODQJÕoOÕ\GÕ��
0L\HOLW� EXOJXODUÕ� J|]GHQ� JHoLULOGL÷LQGH� �� ROJXGD� NXDGULSD�
UH]L�� �� ROJXGD� SDUDSDUH]L�PHYFXWWX��7DP� WXWXOXP� ROJXODUÕQ�
�����¶LQGH�� NÕVPL� WXWXOXP� LVH� �����¶LQGH� VDSWDQGÕ�� ho�

ROJXGD�PRWRU�EXOJXODU����ROJXGD�LVH�GX\VDO�YH�PRWRU�EXOJXODU�
YDUGÕ�� 6ILQNWHU� NXVXUX� KDVWDODUÕQ� �����¶VLQGH� WHVSLW� HGLOGL��
0L\HOLW� NOLQLN� EXOJXODUÕ� DoÕVÕQGDQ� KHU� LNL� JUXS� DUDVÕQGD�
LVWDWLVWLNVHO�DQODPOÕ�ELU�IDUNOÕOÕN�VDSWDQPDGÕ��S�!������
LR$70¶OL����ROJXQXQ�\Dú�RUWDODPDVÕ��������������ROXS���¶L�
NDGÕQ���¶X�HUNHNWL��*UXSODU�DUDVÕQGD�FLQVL\HW�GD÷ÕOÕPÕ�DoÕVÕQ�
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ABSTRACT
Objective��
$FXWH�7UDQVYHUVH�0\HOLWLV� LV� WKH� IRFDO� LQIODPPDWLRQ�RI� WKH�
VSLQDO�FRUG�HLWKHU�LGLRSDWKLF�RU�VHFRQGDU\�WR�DQ�LQIHFWLRQ�RU�
V\VWHPLF�GLVHDVH�ZLWKRXW�WKH�FRPSUHVVLRQ�RI�WKH�FRUG��$FXWH�
RU� VXEDFXWH� FOLQLFDO� SUHVHQWDWLRQ�ZLWK� VHQVRU\� OHYHO��ZHDN�
QHVV� RI� WKH� H[WUHPLWLHV�� DQG� DXWRQRPLF� LQYRYHPHQW� RI� WKH�
EODGGHU� DQG� UHFWXP� FDQ� EH� VHHQ� FRPSOHWHO\� RU� SDUWLDOO\� LQ�
DFFRUGDQFH�ZLWK�WKH�GHJUHH�RI�LQYROYHPHQW�RI�WKH�VSLQDO�FRUG�

Material and Methods:
,Q� WKLV� UHWURVSHFWLYH� VWXG\� FRQVLVWLQJ� RI� ��� $70� FDVHV��
LGLRSDWKLF�$70�ZDV�GHWHFWHG� LQ�������RI� WKH�SDWLHQWV�� DQG�
HWLRORJLFDO�GLDJQRVLV�ZDV�SURYLGHG�LQ�������RI�WKHP��'HPR�
JUDSKLF�DQG�FOLQLFDO�FKDUDFWHULVWLFV��&6)�H[DPLQDWLRQ�UHVXOWV��
DQG�VSLQDO�05,�ILQGLQJV�ZHUH�FRPSDUHG�EHWZHHQ�LGLRSDWKLF�
DQG�QRQ�LGLRSDWKLF�$70�JURXSV�

Results: 
7KH�PHDQ�DJH�RI�WKH�JURXS�ZLWK�LGLRSDWKLF�$70�ZDV�VWDWLVWL�
FDOO\�VLJQLILFDQWO\�ORZHU�WKDQ�WKH�QRQ�LGLRSDWKLF�$70�JURXS�
DQG�WKH�PHDQ�V\PSWRP�GXUDWLRQ�ZDV�VKRUWHU��7KHUH�ZDV�QR�
VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WKH�WZR�JURXSV�LQ�
WHUPV� RI� P\HOLWLV� FOLQLFDO� ILQGLQJV�� 7KRUDFLF� VSLQDO� FRUG�
ORFDWLRQ�ZDV�WKH�PRVW�FRPPRQ�LQ�ERWK�JURXSV��+RZHYHU��QR�
VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFH� ZDV� IRXQG� EHWZHHQ� WKH�
JURXSV� LQ� WHUPV� RI� OHVLRQ� ORFDWLRQ�� /RQJ� VHJPHQW� LQYROYH�
PHQW� ZDV� REVHUYHG� LQ� ������� RI� WKH� QRQ�LGLRSDWKLF�$70�
JURXS�DQG��������LQ�WKH�LGLRSDWKLF�$70�JURXS��DQG�D�VLJQLIL�
FDQW�VWDWLVWLFDO�GLIIHUHQFH�ZDV�IRXQG�EHWZHHQ�ERWK�JURXSV�LQ�
WHUPV�RI�VHJPHQW�ILQGLQJV�RQ�05,�

Conclusion: 
$OWKRXJK�7UDQVYHUVH�0\HOLWLV�LV�D�UDUH�FRQGLWLRQ��WKH�FOLQLFDO�
SLFWXUH� LV� D� QHXURORJLFDO� HPHUJHQF\� DQG� D� TXLFN� SUDFWLFDO�
DSSURDFK�SURYLGHV�FOXHV�WR�WKH�VSHFLILF�HWLRORJ\�DQG�DSSURSUL�
DWH�WUHDWPHQW�

Key Words: 
$FXWH� 7UDQVYHUVH� 0\HOLWLV�� 6SLQDO� FRUG�� øQIODPPDWLRQ��
1HXURP\HOLWLV�2SWLFD��0XOWLSOH�6FOHURVLV
�
/ʈ:ʈ̪
$NXW� WDQVYHUV� PL\HOLW� �$70�� DNXW� YH\D� VXEDNXW� RPXULOLN�
GLVIRQNVL\RQX� LOH� NDUDNWHUL]H�� SDUDSDUH]L�� GX\X� NXVXUX��
OH]\RQ�VHYL\HVL�DOWÕQGD�PHVDQH��ED÷ÕUVDN�YH�FLQVHO�LúOHY�ER��
]XNOXNODUÕ�LOH�VRQXoODQDQ�KHWHURMHQ�ELU�VHQGURPX�LoHUPHNWH�
GLU�� øGL\RSDWLN� YH\D� VHNRQGHU� RODELOHQ� DNXW� WUDQVYHUV�
PL\HOLWWH� DNXW� YH\D� VXEDNXW� RPXULOLN� GLVIRQNVL\RQX� RUWD\D�
oÕNDU��6HNRQGHU�QHGHQOHUL�DUDVÕQGD�HQIHNVL\|]��SDUDQHRSODV�
WLN�� YDVN�OHU�� WRNVLN�� VLVWHPLN� RWRLPP�Q� ER]XNOXNODU� YH�
HGLQLOPLú� GHPL\HOLQL]DQ� KDVWDOÕNODU� EXOXQPDNWDGÕU� �������
1|URPL\HOLWLV� RSWLND� �102�� YH\D� QDGLUHQ� WLSLN� 0XOWLSO�
6NOHUR]� �06�� JLEL� VDQWUDO� VLQLU� VLVWHPLQLQ� GHPL\HOLQL]DQ�
KDVWDOÕ÷ÕQÕQ�ELU�SDUoDVÕ�RODUDN�GD�RUWD\D�oÕNDELOPHNWHGLU�����
7HúKLV�� VHQGURPXQ� NOLQLN� RODUDN� WDQÕQPDVÕ�� LQIODPDV\RQXQ�
ODERUDWXYDU� YH� J|U�QW�OHPH� oDOÕúPDODUÕ\OD� GR÷UXODQPDVÕQD�

GD\DQÕU��7�P�ELOLQHQ�QHGHQOHU�GÕúODQGÕ÷ÕQGD�KDVWDOÕN�µLGL\R��
SDWLN�$70¶�RODUDN�DGODQGÕUÕOPDNWDGÕU��6RQ�\ÕOODUGD�102�JLEL�
KDVWDOÕNODUÕQ� WDQÕQÕUOÕ÷ÕQÕQ� DUWPDVÕ\OD� LGL\RSDWLN�$70� WDQÕ�
VÕNOÕ÷Õ�GDKD�D]�WHVSLW�HGLOPH\H�EDúODQPÕúWÕU��$÷ÕU�HQJHOOLOL÷H�
QHGHQ�ROGX÷X�LoLQ�LQIODPDWXDU�PL\HORSDWLQLQ�KÕ]OÕ�ELU�úHNLOGH�
WDQÕQPDVÕ�� \|QHWLP�WHGDYL� SODQÕ� DoÕVÕQGDQ� NULWLN� |QHPH�
VDKLSWLU�������
%X� oDOÕúPDGD� $70¶\H� QHGHQ� RODELOHFHN� oHúLWOL� KDVWDOÕN�
QHGHQOHUL� YH� EXQODUÕQ� EHOLUJLQ� D\ÕUW� HGLFL� |]HOOLNOHULQLQ�
DUDúWÕUÕOPDVÕ�DPDoODQPÕúWÕU��%X�DPDo�GR÷UXOWXVXQGD�LGL\RSD�
WLN� WUDQVYHUV� PL\HOLW� LOH� GL÷HU� HWL\RORMLOHUGHQ� ND\QDNODQDQ�
PL\HOLW�DUDVÕQGDNL�IDUNODUÕQ�DQDOL]�HGLOPHVL�KHGHIOHQPLúWLU�
�
GEREÇ ve YÖNTEMLER
øVWDQEXO�3URI��'U��&HPLO�7DúFÕR÷OX�ùHKLU�+DVWDQHVL�1|URORML�
NOLQL÷LQGH��2FDN������YH�2FDN������WDULKOHUL�DUDVÕQGD�WUDQV�
YHUV� PL\HOLW� WDQÕVÕ\OD� \DWDUDN� L]OHQHQ� ������ \Dú� DUDVÕ�
ROJXODUÕQ�GRV\DODUÕ�UHWURVSHNWLI�RODUDN�LQFHOHQGL��'HMHQHUDWLI�
RPXULOLN� KDVWDOÕ÷ÕQD� \RO� DoDQ� EDVÕ\D� ED÷OÕ� PL\HORSDWL� YH�
LQWUDPHG�OOHU� QHRSOD]L� LOH� ELOLQHQ� 06� WDQÕVÕ� ROXS� PL\HOLW�
HSL]RGX� LOH�EDúYXUDQ�ROJXODU�oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ�� øON�DWDN�
WUDQVYHUV�PL\HOLW�WDEORVX�RODQ�06�KDVWDODUÕ�oDOÕúPD\D�DOÕQGÕ��
'HPRJUDILN� YHULOHU�� VHPSWRP� V�UHVL� �VHPSWRPODUÕQ�
EDúODQJÕFÕQGDQ� KDVWDQH� EDúYXUXVX� DUDVÕQGD� JHoHQ� ]DPDQ���
DNXW�YH\D�VXEDNXW�EDúODQJÕo�úHNOL��NOLQLN�EXOJXODU�ND\ÕW�DOWÕQD�
DOÕQGÕ�� 0L\HOLW� EXOJXODUÕ�� NXDGULSDUH]L�� SDUDSDUH]L�� GX\VDO��
PRWRU� EXOJXODU�� WDP� YH\D� NÕVPL� WXWXOXP� YDUOÕ÷Õ�� VILQNWHU�
GLVIRQNVL\RQX�QRW� HGLOGL��/RPEHU�SRQNVL\RQ�\DSÕODQ�KDVWD�
ODUÕQ�SURWHLQ�VHYL\HVL��K�FUH�DUWÕúÕ��ROLJRNORQDO�EDQG� �2.%��
SR]LWLIOL÷L�� LPPXQ� JORE�OLQ� *� �,J*�� LQGHNVL�� YLUDO� VHURORML�
JLEL�%H\LQ�2PXULOLN�6ÕYÕVÕ��%26��LQFHOHPH�VRQXoODUÕ�DQDOL]�
HGLOGL��9DVNXOLW�PDUNHUODUÕ�YH�VHURORMLN�WHVWOHU�JLEL�ODERUDWXYDU�
VRQXoODUÕ� GRV\DODUÕQGDQ� ND\ÕW� DOWÕQD� DOÕQGÕ��*HUoHNOHúWLULOHQ�
YLUDO� VHURORMLOHU� DUDVÕQGD� úXQODU� YDUGÕ�� øQVDQ� ED÷ÕúÕNOÕN� \HW��
PH]OL÷L� YLU�V�� �+XPDQ� ,PPXQRGHILFLHQF\� 9LUXV�� +,9���
6LWRPHJDORYLU�V��&09���+HSDWLW�$��%��&��+HUSHV�6LPSOHNV�
YLU�V���+69����YH����9DULVHOOD�=RVWHU�YLU�V���9=9���$UGÕúÕN�
WHVWOHUGH� ,J0� ROXúXPX� YH�YH\D� G|UW� YH\D� GDKD� ID]OD� ,J*�
VHYL\HVLQGH� DUWÕú�� SR]LWLI� YLUDO� VHURORML� RODUDN� NDEXO� HGLOGL��
+DVWDODUÕQ�PDQ\HWLN�UH]RQDQV�J|U�QW�OHPH��05*��VRQXoODUÕ�
J|]GHQ� JHoLULOGL�� 6DJLWWDO� VSLQDO� 05*¶GH� �o� YHUWHEUDO�
VHJPHQWWHQ�GDKD�X]XQ�7��KLSHULQWHQV�OH]\RQODU�X]XQ�VHJPHQW�
WXWXOXP���o�YHUWHEUDO�VHJPHQWWHQ�GDKD�NÕVD�RPXULOLN�OH]\RQ�
ODUÕ� NÕVD� VHJPHQW� WXWXOXP� RODUDN� EHOLUOHQGL�� /H]\RQODUÕQ�
PHGXOOD� VSLQDOLVWH� ORQJLWXGLQDO� YH� WUDQVYHUV� G�]OHPGH�
\HUOHúLPL��DQDWRPLN�WXWXOXP�E|OJHVL�QRW�HGLOGL��/H]\RQODUÕQ�
VD\ÕVÕ�� VDJLWWDO� G�]OHPGH� RPXULOLN� LoLQGH� X]XQODPDVÕQD�
X]DQWÕODUÕ��VDJLWWDO�G�]OHPGH��VHUYLNDO��WRUDVLN�YH�ORPEHU��YH�
DNVL\DO�G�]OHPGH��VDQWUDO�� ODWHUDO�� W�P�VSLQDO��ORNDOL]DV\RQ�
ODUÕ�GH÷HUOHQGLULOGL��102�WDQÕVÕ�LoLQ�DTXRSRULQ���$�43���,J*�
WHVWL� \DSÕOGÕ�� 102� WDQÕVÕ� ����� :LQJHUFKXFN� YH�
DUNDGDúODUÕQÕQ�X]ODúÕ�NULWHUOHULQH�J|UH�NRQXOGX������06�WDQÕVÕ�
LoLQ������0F'RQDOG�NULWHUOHUL�X\JXODQGÕ������+DVWDODU�HWL\R�
ORMLVLQGH� KHUKDQJL� ELU� QHGHQ� VDSWDQPD\DQ� LGL\RSDWLN� WUDQV�
YHUV� PL\HOLW� �L$70�� ROJXODUÕ� LOH� HQIHNVL\|]�� YDVN�OHU��
LQIODPDWXDU�� GHPL\HOLQL]DQ� SDWRORMLOHU� VDSWDQDQ� LGL\RSDWLN�
ROPD\DQ� WUDQVYHUV� PL\HOLW� �LR$70�� ROJXODUÕ� úHNOLQGH� LNL�
JUXED�D\UÕODUDN��JUXSODU�DUDVÕ�|]HOOLNOHU�NDUúÕODúWÕUÕOGÕ�

øVWDWLVWLNVHO�DQDOL]OHU�6366��6WDWLVWLFDO�3DFNDJ�IRU�WKH�6RFLDO�
6FLHQFHV�������LVWDWLVWLN�SDNHW�SURJUDPÕ�NXOODQÕODUDN�\DSÕOGÕ��
9HULOHULQ�QRUPDO�GD÷ÕOÕPD�X\JXQOX÷X�.ROPRJRURY�6PLUQRY�
WHVWL� LOH� EHOLUOHQGL�� 7DQÕPOD\ÕFÕ� |]HW� LVWDWLVWLNOHU� V�UHNOL�
GH÷LúNHQOHU� LoLQ� RUWDODPD� �PLQLPXP�PDNVLPXP�YH�6'�� YH�
NDWHJRULN�GH÷LúNHQOHU�LoLQ�IUHNDQV�YH�\�]GH�RODUDN�EHOLUWLOGL��
.DWHJRULN�YHULOHU�DUDVÕQGDNL�LOLúNL�NL�NDUH�WHVWL�LOH�GH÷HUOHQGL�
ULOGL��øNL�ED÷ÕPVÕ]�JUXEXQ�RUWDODPDODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕQ�
GD�QRUPDO�GD÷ÕOÕPD�X\JXQ�YHULOHUGH�6WXGHQW� W� WHVWL�� QRUPDO�
GD÷ÕOÕPD� X\JXQ� ROPD\DQ� YHULOHUGH� 0DQQ�:KLWQH\� 8� WHVWL�
NXOODQÕOGÕ��øVWDWLVWLNVHO�DQODPOÕOÕN�G�]H\L�S������RODUDN�NDEXO�
HGLOGL�
dDOÕúPD�LoLQ�3URI��'U��&HPLO�7DúFÕR÷OX�ùHKLU�+DVWDQHVL�\HUHO�
HWLN� NRPLWHVLQGHQ� HWLN� NXUXO� RQD\Õ� DOÕQGÕ� ����������������
dDOÕúPD� +HOVLQNL� ELOGLUJHVL� LONHOHULQH� YH� L\L� X\JXODPDODU�
NÕODYX]ODUÕQD�� � $UDúWÕUPD� YH� <D\ÕQ� (WL÷LQH� X\JXQ� RODUDN�
\DSÕOGÕ�� dDOÕúPDQÕQ� \DSÕODFD÷Õ� LOJLOL� NXUXPGDQ� JHUHNOL� L]LQ�
DOÕQPÕúWÕU�

BULGULAR
dDOÕúPD\D� ������ \Dú� DUDOÕ÷ÕQGDNL� ��¶VL� NDGÕQ�� ��¶L� HUNHN�
WRSODP���� KDVWD� GDKLO� HGLOGL��+DVWDODUÕQ������¶�QGH� L$70�
VDSWDQÕUNHQ�������¶VÕQGD� HWL\RORMLN� WDQÕ\D� XODúÕOGÕ�� %XQODU�
GDQ� LON� SDUVL\HO� PL\HOLW� HSL]RGX� LOH� EDúYXUDQ� G|UW� ROJXGD�
��������06� WDQÕVÕ� L]OHPGH� NRQXOGX��102� WDQÕVÕ� �� ROJX\D�
������ NRQXOGX��'L÷HU� WDUDIWDQ��� ROJXGD� ������ LQIHNVL\RQD�
ED÷OÕ�$70�VDSWDQPÕú�ROXS�EXQODUGDQ�LNL�ROJXGD��������+69�
WLS� ��� LNL� ROJXGD� ������� +,9�� ELU� ROJXGD� ������� &09�� LNL�
ROJXGD��������W�EHUN�OR]�WHVSLW�HGLOGL��+DVWDODUÕQ�����¶VÕQGD�
�Q ��� LVNHPLN�$70������¶XQGD� �Q ��� VSLQDO� GXUDO� DUWHUL\�
RYHQ|]�ILVW�O�VDSWDQGÕ��'DKD�|QFH�ELOLQHQ�RWRLPP�Q�KDVWDOÕN�
WDQÕVÕ� ROPD\DQ� $70¶OL� ELU� ROJX� ������� 6LVWHPLN� /XSXV�
HULWHPDWR]XV� �6/(��� �� ROJX� ������� 6M|JUHQ� VHQGURPX� LOH�
LOLúNLOL\GL�� +DVWDODUGDNL� HWL\RORMLN� GD÷ÕOÕPD� LOLúNLQ� YHULOHU�
*UDILN��¶GH�J|VWHULOPLúWLU�

*UDILN����$NXW�WUDQVYHUV�PL\HOLW�KDVWDODUÕQGDNL�HW\RORMLN�GD÷ÕOÕP

L$70¶OL� �¶L� NDGÕQ�� �¶VÕ� HUNHN� ��� ROJXQXQ� \Dú� RUWDODPDVÕ�
������������ ROXS� LR$70� JUXEXQD� J|UH� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ�G�]H\GH�G�ú�N�VDSWDQGÕ� �S �������� L$70�JUXEXQGD�
VHPSWRP�V�UHVL�LR$70�JUXEXQD�J|UH�DQODPOÕ�G�ú�N�EXOXQGX�
�S ���������2OJXODUÕQ��¶X� DNXW�� �¶VL� VXEDNXW�EDúODQJÕoOÕ\GÕ��
0L\HOLW� EXOJXODUÕ� J|]GHQ� JHoLULOGL÷LQGH� �� ROJXGD� NXDGULSD�
UH]L�� �� ROJXGD� SDUDSDUH]L�PHYFXWWX��7DP� WXWXOXP� ROJXODUÕQ�
�����¶LQGH�� NÕVPL� WXWXOXP� LVH� �����¶LQGH� VDSWDQGÕ�� ho�

ROJXGD�PRWRU�EXOJXODU����ROJXGD�LVH�GX\VDO�YH�PRWRU�EXOJXODU�
YDUGÕ�� 6ILQNWHU� NXVXUX� KDVWDODUÕQ� �����¶VLQGH� WHVSLW� HGLOGL��
0L\HOLW� NOLQLN� EXOJXODUÕ� DoÕVÕQGDQ� KHU� LNL� JUXS� DUDVÕQGD�
LVWDWLVWLNVHO�DQODPOÕ�ELU�IDUNOÕOÕN�VDSWDQPDGÕ��S�!������
LR$70¶OL����ROJXQXQ�\Dú�RUWDODPDVÕ��������������ROXS���¶L�
NDGÕQ���¶X�HUNHNWL��*UXSODU�DUDVÕQGD�FLQVL\HW�GD÷ÕOÕPÕ�DoÕVÕQ�
GDQ�DQODPOÕ�IDUNOÕOÕN�VDSWDQPDGÕ��S �������+DVWDODUGDQ���¶L�
DNXW�� �¶X� VXEDNXW� G|QHPGH�EDúYXUPXúWX��2OJXODUÕQ�PL\HOLW�
DoÕVÕQGDQ� NOLQLN� EXOJXODUÕ� J|]GHQ� JHoLULOGL÷LQGH� ��¶XQGD�
NXDGULSDUH]L�� ��¶�QGH� SDUDSDUH]L� PHYFXWWX�� %X� JUXSWDNL�
KDVWDODUÕQ�\DUÕVÕQGD�WDP�WXWXOXP�\DUÕVÕQGD�GD�NÕVPL�WXWXOXP�
J|]OHQGL�� 6HNL]� ROJXGD� PRWRU� EXOJXODU�� �� ROJXGD� GX\VDO�
EXOJXODU�����ROJXGD�LVH�GX\VDO�YH�PRWRU�EXOJXODU�YDUGÕ��6ILQN�
WHU�NXVXUX�KDVWDODUÕQ����¶LQGH�WHVSLW�HGLOGL��LR$70¶OL���ROJX�
WDNLS� HGHQ�G|QHPGH�DUD\D�JLUHQ� HQIHNVL\RQ�YH�NDUGL\RSXO�
PRQHU�SUREOHPOHUH�ED÷OÕ�RODUDN�ND\EHGLOGL��7DEOR�,¶GH�KDVWD�
ODUÕQ� GHPRJUDILN� YH� NOLQLN� EXOJXODUÕ� D\UÕQWÕOÕ� ELU� úHNLOGH�
VXQXOPXúWXU�

7DEOR�,��+DVWD�*UXSODUÕQÕQ�'HPRJUDILN�YH�.OLQLN�%XOJXODUÕ��

+DVWDODUÕQ������¶XQD����L$70¶OL�KDVWD�����LR$70¶OL�KDVWD��
ORPEHU� SRQNVL\RQ� LúOHPL� X\JXODQGÕ� YH� EX� ROJXODUÕQ�
������¶LQGH�%26�SURWHLQ�\�NVHNOL÷L�WHVSLW�HGLOGL��2UWDODPD�
%26� SURWHLQL� LR$70� JUXEXQGD� ���� ������ JU�GO�� L$70�
JUXEXQGD� LVH� ������� ������ JU�GO� VDSWDQPÕú� ROXS� LNL� JUXS�
DUDVÕQGD�RUWDODPD�%26�SURWHLQL�DoÕVÕQGDQ�DQODPOÕ�LVWDWLVWLNVHO�
IDUNOÕOÕN�VDSWDQPDGÕ� �S!�������2.%�SR]LWLIOL÷L� LR$70¶OL��o�
KDVWDGD�WLS���SDWHUQGH��LNL�KDVWDGD�WLS���SDWHUQGH�ROPDN��]HUH�
WRSODP���KDVWDGD����������WHVSLW�HGLOGL��%26�,J*�LQGHNVL���
KDVWDGD����������\�NVHN�EXOXQGX��%26�K�FUH�DUWÕúÕ���KDVWDGD�
���������VDSWDQGÕ�
05*� VRQXoODUÕQD� J|UH� KHU� LNL� JUXSWD� GD� WRUDNDO� RPXULOLN�
\HUOHúLPL�HQ�VÕN�J|U�OPHNOH�ELUOLNWH�LNL�JUXS�DUDVÕQGD�OH]\RQ�
\HUOHúLPL� DoÕVÕQGDQ� JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ� IDUNOÕOÕN� VDSWDQPDGÕ� �S!������� (Q� VÕN� RODUDN� W�P�
RPXULOLN�WXWXOXPX�J|U�OG���øNLQFL�VÕNOÕNWD�LVH�VDQWUDO�\HUOHúLP�
J|]OHQGL��2PXULOLN� \DUÕPÕ�YH\D� ODWHUDOLQLQ� WXWXOXPXQXQ� LVH�
GDKD� QDGLU� ROGX÷X� WHVSLW� HGLOGL�� +DVWD� JUXSODUÕ� DUDVÕQGD�
OH]\RQ� ORNDOL]DV\RQX� DoÕVÕQGDQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
IDUNOÕOÕN� VDSWDQPDGÕ� �S!������� 5DG\RORORMLN� RODUDN� VSLQDO�
VHJPHQW�WXWXOXPX�DoÕVÕQGDQ�LR$70�JUXEXQGD�L$70�JUXEXQD�

J|UH� X]XQ� VHJPHQW� WXWXOXP� RUDQÕ� GDKD� \�NVHN� EXOXQGX�
�S ������� 7DEOR� ,,¶GH� KDVWD� JUXSODUÕQD� DLW� ODERUDWXYDU� YH�
05*�EXOJXODUÕ�D\UÕQWÕOÕ�ELU�úHNLOGH�J|VWHULOPLúWLU��

7DEOR�,,��+DVWD�*UXSODUÕQÕQ�/DERUDWXYDU�YH�0DJQHWLN�
�����������������5H]RQDQV�*|U�QW�OHPH�%XOJXODUÕ��

<):<1̪5)
�$NXW�WUDQVYHUV�PL\HOLWWHNL�HWL\RORMLOHULQ�oHúLWOLOL÷L�QHGHQL\OH��
NOLQLN�� %26� VRQXoODUÕ� 05*¶GHNL� OH]\RQ� J|U�Q�POHULQLQ�
GLNNDWOL� ELU� úHNLOGH� GH÷HUOHQGLULOPHVL�� D\ÕUÕFÕ� WDQÕQÕQ� KÕ]OD�
\DSÕOPDVÕ� YH� X\JXQ� WHGDYLQLQ� HUNHQ� EDúODQPDVÕ� |QHPOLGLU��
L$70�RODVÕ�HWL\RORMLN�QHGHQOHU�GÕúODQDUDN�WHúKLV�HGLOLU��%LUoRN�
oDOÕúPDGD� L$70� RUDQÕ� ������� DUDVÕQGD� ELOGLULOPLúWLU�
��������������� %L]LP� oDOÕúPDPÕ]GD� GD� OLWHUDW�UOH� X\XPOX�
RODUDN�KDVWDODUÕQ������¶�QGH�L$70�VDSWDQPÕúWÕU�
$70¶GH�NOLQLN�WDEOR���VDDW����J�Q�LoHULVLQGH�DNXW�WDEOR�\D�GD�
VRQUDVÕQGD�VXEDNXW�ELU�úHNLOGH�J|U�OHELOLU��������dDOÕúPDPÕ]�
GD�L$70�JUXEXQGD�DNXW�EDúODQJÕo��������RUDQÕQGD�J|U�OG���
L$70� JUXEXQGD� RUWDODPD� VHPSWRP� V�UHVL� ������ ����� J�Q�
VDSWDQGÕ�YH�LR$70�JUXEXQD�J|UH�DQODPOÕ�RODUDN�G�ú�N�EXOXQ�
GX��$70�YDNDODUÕQÕQ�\Dú�GD÷ÕOÕPÕ�������\DúODUÕ�DUDVÕQGD�YH�
������ \DúODU� DUDVÕQGD� ELPRGDO� SLN� \DSPDNWDGÕU� ����� %L]LP�
oDOÕúPDPÕ]GD�GD�$70�ROJXODUÕQÕQ�\Dú�RUWDODPDVÕ�������ROXS�
EX�EXOJXPX]�OLWHUDW�UOH�X\XPOXGXU�
7UDQVYHUV�PL\HOLWWH�WLSLN�05*�J|U�Q�P���NRUGXQ�HQLQH�NHVLW�
DODQÕQÕQ� �oWH� LNLVLQGHQ� ID]ODVÕQÕ� NDSVD\DQ�� LNLGHQ� ID]OD�
VHJPHQWH� X]DQDQ� PHUNH]L� 7�� KLSHULQWHQV� RPXULOLN�
OH]\RQXGXU�� 7RUDVLN� NRUG� GDKD� VÕN� HWNLOHQLU� �����������
dDOÕúPDPÕ]GDNL�L$70�JUXEXQGD�HQ�VÕN�RODUDN�WRUDNDO�VSLQDO�
\HUOHúLP� YH� W�P� PHGXOOD� VSLQDOLVWH� WXWXOXP� J|U�OG��� %X�
EXOJX�OLWHUDW�U�LOH�X\XPOX\GX����������ø$70�JUXEXQGD�NÕVD�
VHJPHQW�WXWXOXPX��LR$70�JUXEXQD�J|UH�DQODPOÕ�RODUDN�GDKD�
ID]OD� VDSWDQGÕ�� %X� EXOJX� NÕVD� VHJPHQW� WXWXOXP� ROPD\DQ�
KDVWDODUGD� LOHUL� HWL\RORMLN� DUDúWÕUPDQÕQ� ID\GDOÕ� RODFD÷ÕQÕ�
G�ú�QG�UPHNWHGLU�� gWH� \DQGDQ� 06
GHNL� NODVLN� RPXULOLN�
OH]\RQODUÕ��LGL\RSDWLN�$70¶QLQ�DNVLQH�N�o�N�ROXS�LNLGHQ�D]�
YHUWHEUDO�VHJPHQWL�LoHULU��6HUYLNDO�E|OJHGH��WRUDNDO�E|OJHGHQ�
GDKD� VÕN� J|U�OPHNWHGLU�� *HQHOOLNOH� SRVWHURODWHUDO� \HUOHúLP�
OLGLU�����������06�KDVWDODUÕQÕQ�������¶ÕQGD�GL÷HU�VHPSWRP�
ODUGDQ� |QFH�� ���¶ÕQGD� KDVWDOÕN� V�UHFLQGH�$70� JHOLúHELOLU�
��������dDOÕúPDPÕ]GD���SDUVL\HO�PL\HOLWOL�KDVWD\D�06�WDQÕVÕ�
NRQXOPXú� ROXS� EX� LR$70¶OL� KDVWDODUÕQ� �����¶VÕQÕ� ROXúWXU�

PXúWXU��1RYDN�YH�DUNDGDúODUÕQÕQ����DNXW�PL\HORSDWLOL�KDVWDGD�
\DSWÕNODUÕ� UHWURVSHNWLI� VHULGH�� DNXW� PL\HORSDWLQLQ� EDúOÕFD�
QHGHQL� 06� ROGX÷XQX� VDSWDPÕúODUGÕU� ������ %DKVHGLOHQ�
oDOÕúPDODUD�J|UH�VHULPL]GHNL�06�KDVWD�RUDQÕQÕQ�GDKD�G�ú�N�
ROPDVÕQÕQ� QHGHQL� GDKD� |QFH� ELOLQHQ� 06� KDVWDOÕ÷ÕQD� ED÷OÕ�
PL\HOLW�DWD÷Õ\OD�JHOHQ�ROJXODUÕ�oDOÕúPD�GÕúÕ�EÕUDNÕOPDVÕ�RODELO�
LU��%26�DQDOL]L�06¶H�ED÷OÕ�$70¶L�GL÷HU�HWL\RORMLN�QHGHQOH�
UGHQ�D\ÕUW�HWPHNWH�NXOODQÕOÕU��g]HOOLNOH�2.%�WLS���YDUOÕ÷Õ�06�
WDQÕVÕQÕ� GHVWHNOHPHNWHGLU�� dDOÕúPDPÕ]GD� 2.%� SR]LWLIOL÷L�
L$70¶OL� �� KDVWDGD� WHVSLW� HGLOPLúWLU��'|UW� KDVWD\D� NHVLQ�06�
WDQÕVÕ� NRQXOPXúWXU�� 7UDQVYHUV� PL\HOLW��06
LQ� QDGLU� J|U�OHQ�
ELU�EDúODQJÕo�WDEORVX�ROVD�GD�VRQXoODUÕPÕ]�VHUYLNDO�WXWXOXPOD�
JHOHQ��NÕVD�VHJPHQW�WXWXOXPX�RODQ��%26�2.%�SR]LWLIOL÷L�RODQ�
KDVWDODUGD�06�D\ÕUÕFÕ�WDQÕGD�|QFHOLNOL�G�ú�Q�OPHVL�JHUHNWL÷L�
QL�YXUJXODPDNWDGÕU��
8]XQ� VHJPHQW� WUDQVYHUV�PL\HOLW� �/(70��� JHQHOOLNOH�� X]XQ�
OX÷X� HQ� D]� �� YHUWHEUDO� VHJPHQW� ER\XQFD� V�UHNOL� X]DQDQ�
PL\HOLW� DQODPÕQD� JHOLU� ������ (Q� VÕN� QHGHQ� 102� ROPDVÕQD�
UD÷PHQ�� RPXULOLN� HQIDUNW�V�� YH� SDUDLQIHNVL\|]� PL\HORSDWL�
JLEL� GXUXPODUGD� GD� J|U�OHELOLU�� /(70�� 102� LOH� LOLúNLVL�
QHGHQL\OH� RGDN� QRNWDVÕ� KDOLQH� JHOPLúWLU�� 102� LOH� LOLúNLOL�
PL\HORSDWLQLQ� WLSLN�05*�|]HOOLNOHUL� OH]\RQODUÕQ�NLWOH� HWNLVL�
\DSPDVÕ� YH� NRQWUDVW� DUWÕúÕ� LOH� ELUOLNWH� PHUNH]L� ROPD�
H÷LOLPLQGH� ROPDVÕGÕU�� 6RQ� \ÕOODUGD� EL\REHOLUWHoOHU� LOH�
102¶QXQ�NOLQLN�WDQÕQÕUOÕ÷Õ�DUWPÕúWÕU��/(70¶GH����
D�NDGDU�
GH÷LúHQ� RUDQODUGD� 102� WDQÕVÕ� NRQXODELOPHNWHGLU� ���������
dDOÕúPDPÕ]GD�X]XQ�VHJPHQW�WXWXOXP�LR$70�JUXEXQGD�GDKD�
VÕN� J|]OHQGL�� dDOÕúPDPÕ]GD� W�P� $70¶OL� KDVWDODUÕQ�
���¶VLQGH�� LR$70¶OL� KDVWDODUÕQ� ������¶VÕQGD� 102� WHVSLW�
HGLOPLú� ROXS� 102¶OX� KDVWDODUÕQ� W�P�QGH� /(70� VDSWDQGÕ��
8]XQ�VHJPHQW� WXWXOXPX�VDSWDQDQ�KDVWDODUGD�102�YH�GL÷HU�
LR$70�QHGHQOHUL�DoÕVÕQGDQ�GLNNDWOH�DUDúWÕUÕOPDOÕGÕU��
/(70� LoLQ� GL÷HU� SRWDQVL\HO� QHGHQOHU� 6/(� YH� 6M|JUHQ�
VHQGURPXGXU�� 6/(� KDVWDODUÕQÕQ� ������¶XQXQ� LON� NOLQLN�
SUH]HQWDV\RQX� WUDQVYHUV� PL\HOLW� RODELOPHNWHGLU� ���������
6M|JUHQ� VHQGURPOX� KDVWDODUÕQ� LVH���� LOD���
LQGH� WUDQVYHUV�
PL\HOLW� RUWD\D� oÕNWÕ÷Õ� G�ú�Q�OPHNWHGLU� ��������� $70¶OL�
ROJXODUGD�\�NVHN�DQWLQ�NOHHU�DQWLNRU�G�]H\L��%26¶GD�\�NVHN�
WLWUHGH�,J*�YDUOÕ÷Õ�YH�VHGLPHQWDV\RQ�\�NVHNOL÷L�LOH�05*
GH�
VDQWUDO� VLQLU� VLWHPLQGH� GHPL\HOLQL]DQ� OH]\RQODU� YDUOÕ÷ÕQGD�
6/(� WDQÕVÕ� DNOD� JHOPHOLGLU� ������ dDOÕúPDPÕ]GD� GDKD� |QFH�
ELOLQHQ�RWRLPP�Q�KDVWDOÕN�WDQÕVÕ�ROPD\DQ�WUDQVYHUV�PL\HOLWOL�
��ROJXGD�6/(��GL÷HU�ROJXGD�6M|JUHQ�VHQGURPX�WDQÕVÕ�NRQXO�
PXúWXU�� 7UDQVYHUV� PL\HOLW� 6M|JUHQ� VHQGURPXQD� HúOLN�
HWWL÷LQGH�� JHQHOOLNOH� RPXULOL÷LQ� �oWHQ� ID]OD� VHJPHQWLQH�
\D\ÕOÕU�� 6HUYLNDO� YH� WRUDVLN� RPXULOL÷L� NDSVD\DQ� OH]\RQODU�
6M|JUHQ� VHQGURPXQGD� HQ� VÕN� J|U�OHQ� SDWHUQGLU� ������%L]LP�
ROJXPX]GD� GD� VHUYLNRWRUDVLN� YH� X]XQ� VHJPHQW� WXWXOXP�
EXOJXODUÕ�PHYFXWWX��
gWH� \DQGDQ� HQIHNVL\|]� SDWRMHQOHU� |QHPOL� ELU� HWL\RORMLN�
NDWHJRUL�ROXS��GR÷UXGDQ�SDWRMHQLN�HWNL�YH\D�SDUDHQIHNVL\RQ�
\ROX\OD� PL\HOLWH� QHGHQ� RODELOLU� ������ <HWLúNLQ� SRS�ODV\RQ�
oDOÕúPDODUÕQGD�� SDUDHQIHNVL\|]� HWL\RORML�$70¶OHULQ� ��� LOD�
��
LQGH�ELOGLULOPLúWLU����������g]HOOLNOH�+69���VDNUDO�GRUVDO�
N|N� JDQJOLRQODUÕQGD� \HQLGHQ� DNWLYDV\RQXQ� DUDFÕOÕN� HWWL÷L�
PL\HOLW�LOH�LOLúNLOHQGLULOPLúWLU��5DGLN�ORPL\HOLWWHQ�QHNURWL]DQ�
PL\HOLWH�NDGDU�GH÷LúHQ�WXWXOXPD�VHEHS�RODELOLU��7DQÕ�%26¶GD�
+69��¶QLQ� SROLPHUD]� ]LQFLU� UHDNVL\RQX� �3&5�� WHVWL� LOH�
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VDSWDQPDVÕ\OD� GR÷UXODQÕU�� 05*¶GH� NRUG� |GHPL� YH� 7��
D÷ÕUOÕNOÕ� J|U�QW�OHUGH� KLSHULQWHQV� OH]\RQODU� J|U�OPHNWHGLU�
��������� dDOÕúPDPÕ]GD� EHQ]HU� NOLQLN� YH� J|U�QW�OHPH�
VRQXoODUÕ� RODQ� �� ROJXPX]GD� +69��¶\H� ED÷OÕ� PL\HOLW� WHVSLW�
HGLOPLúWLU��<LQH�QDGLU�J|U�OHQ�EDúND�ELU�YLUDO�PL\HOLW�QHGHQL�
LVH�&09�ROXS�GHQH\LPOHU�YDND�UDSRUX�G�]H\LQGHNL�NDQÕWODUOD�
VÕQÕUOÕGÕU�� &09� LOH� LOLúNLOL� WUDQVYHUV� PL\HOLW� VÕNOÕNOD�
ED÷ÕúÕNOÕ÷Õ� EDVNÕODQPÕú� YH� LPP�QRNRPSHWDQ� NRQDNoÕODUGD�
J|U�O�U�������dDOÕúPDPÕ]GD�HGLQVHO�LPP�Q�\HWPH]OLN�ROGX÷X�
ELOLQHQ� ELU� ROJX� &09¶\H� ED÷OÕ� WUDQVYHUV� PL\HOLW� LOH�
LOLúNLOHQGLULOPLúWLU��<LQH�WUDQVYHUV�PL\HOLWOL�LNL�ROJXPX]GD�LVH�
+,9� LOH� LOLúNLOL�PL\HOLW� VDSWDQPÕúWÕU��+,9� LOH� LOLúNLOL�PL\HOLW�
KDVWDOÕ÷ÕQ�HUNHQ�YH\D�JHo�DúDPDODUÕQGD�RUWD\D�oÕNDELOPHNWH�
YH�YLU�V�Q�NHQGLVLQH�YH\D�IÕUVDWoÕ�HQIHNVL\RQODUD�ED÷OÕ�RODUDN�
JHOLúHELOPHNWHGLU� ������ %X� YDND� VHULVLQGH� 9=9¶\H� ED÷OÕ�
PL\HOLW� YDNDVÕ� EXOXQPDPDVÕQD� UD÷PHQ� 9=9� GH� WUDQVYHUV�
PL\HOLW�QHGHQOHUL�DUDVÕQGD�\HU�DOPDNWDGÕU��3ULPHU�HQIHNVL\RQ�
GDQ�VRQUD�SHULIHULN�JDQJOLRQODUGD�ODWHQW�NDODQ�Q|URWURSLN�ELU�
KHUSHVYLU�V�RODQ�9=9��\DúOÕ�YH�ED÷ÕúÕNOÕ÷Õ�EDVNÕODQPÕú�ELUH\�
OHUGH��GHUPDWRPDO�ELU�GD÷ÕOÕPGD�KHUSHV�]RVWHU��]RQD��RODUDN�
NHQGLQL� J|VWHULU�� 9=9� UHDNWLYDV\RQX� LOH� oHúLWOL� Q|URORMLN�
WXWXOXPODU� JHOLúHELOLU�� 9=9� PL\HOLWL� JHQHOOLNOH� YLU�V�Q�
RPXULOL÷H� LQYD]\RQX\OD� RUWD\D� oÕNDU�� +DVWDODU� LOHUOH\LFL�
DVLPHWULN�]D\ÕIOÕN�LOH�EDúYXUXUODU��+DVWDOÕN�JHQHOOLNOH�LOHUOH\L�
FLGLU�YH�QDGLUHQ�|O�PF�OG�U��9=9��GL÷HU�KHUSHV�YLU�VOHULQGHQ�
IDUNOÕ�ELU�SDWRMHQLN�PHNDQL]PD�RODUDN�RPXULOLN�HQIDUNW�V��LOH�
VRQXoODQDQ�YDVN�ORSDWL\H�QHGHQ�RODELOLU�������'L÷HU�HQIHNVL�
\|]� QHGHQOHUGHQ� ELUL� 7�EHUN�OR]GXU�� (Q� \D\JÕQ� VSLQDO�
WXWXOXP� úHNOL� 3RWW� KDVWDOÕ÷Õ� ROPDNOD� ELUOLNWH� PL\HOLW� YH\D�
LQWUDPHG�OOHU� W�EHUN�ORP� WXWXOXPODUÕ� GD� ELOGLULOPLúWLU��
7�EHUN�OR]D� ED÷OÕ� PL\HOLWWH� JHQHOOLNOH� VHUYLNDO� YH� WRUDVLN�
VHJPHQWOHU� WXWXOXU�� 7DQÕ� %26¶GD� DVLGH� GLUHQoOL� ER\DPD��
N�OW�U�YH�3&5� LOH�NRQXOXU� ���������dDOÕúPDPÕ]GD���ROJXGD�
W�EHUN�OR]D�ED÷OÕ�WUDQVYHUV�PL\HOLW�WDQÕVÕ�GR÷UXODQGÕ��0L\HOLW�
ROJXODUÕQGD�HQIHNVL\RQ�|QHPOL�ELU�D\ÕUÕFÕ�WDQÕ�ROPDOÕ�YH�%26�
LQFHOHPHVL�\DSÕOPDOÕGÕU�
2PXULOLN�LVNHPLVLQH�ED÷OÕ�WUDQVYHUV�PL\HOLWWH�X]XQ�VHJPHQW�
OH]\RQODUÕ� YH� DNVL\HO� X]DQÕPGD� SRVWHULRU� WXWXOXPXQ� VÕN�
ROGX÷X�J|VWHULOPLúWLU�������+DVWDOÕ÷ÕQ�WLSLN�NOLQLN�|]HOOLNOHUL�
KLSHUDNXW�VH\LU��VÕUW�D÷UÕVÕ�YH�IODVN�J�oV�]O�NW�U�������%L]LP�
oDOÕúPDPÕ]GD� VSLQDO� LVNHPL\H� ED÷OÕ� WUDQVYHUV�PL\HOLW������
RUDQÕQGD� WHVSLW� HGLOGL�� øVNHPLN� 70�� WRUDNDO� NRUG� WXWXOXPX�
RODQ�YH� LOHUL�\DúWDNL�KDVWDODUGD�D\ÕUÕFÕ� WDQÕGD�GDKD�GD�|QHP�
WDúÕU�� %L]LP� LVNHPLN�$70¶OL� ROJXODUÕPÕ]� GD� LOHUL� \DúWD\GÕ��
6SLQDO� GXUDO� DUWHUL\RYHQ|]� ILVW�O�� VSLQDO� YDVN�OHU� PDOIRU�
PDV\RQODUÕQ� ���
LQL� ROXúWXUXU� YH� NODVLN� RODUDN� RUWD� \DúOÕ�
HUNHNOHUL� HWNLOHU� ������ 9HQ|]� NRQMHV\RQ� YH� LVNHPL\H� ED÷OÕ�
NRUGRQ�JHQLúOHPHVL�YH�7��KLSHULQWHQVLWHVL��\D\JÕQ�NRQWUDVW�
ODQPD� RODELOLU�� 6XEDNXW� EDúODQJÕoOÕ� ELU� ROJXPX]GD� ROGXNoD�
QDGLU�J|U�OHQ�VSLQDO�YDVN�OHU�PDOIRUPDV\RQ�GXUDO�$9�ILVW�O�
VDSWDQGÕ��
dDOÕúPDPÕ]ÕQ� oHúLWOL� VÕQÕUOÕOÕNODUÕ� PHYFXWWXU�� %XQODUGDQ�
ELULQFLVL� $70� ROGXNoD� QDGLU� J|U�OG�÷�QGHQ� WHN� PHUNH]OL�
oDOÕúPDPÕ]GDNL� |UQHNOHP� E�\�NO�÷�Q�Q� N�o�N� ROPDVÕGÕU��
øNLQFLVL� UHWURVSHNWLI� WDVDUÕPGÕU�� %XOJXODUÕPÕ]Õ� GR÷UXODPDN�
LoLQ�GDKD�E�\�N�|UQHNOHP�VD\ÕVÕ�RODQ�oRN�PHUNH]OL�SURVSHNWLI�
oDOÕúPDODUD�LKWL\Do�YDUGÕU�
7UDQVYHUV�PL\HOLW�IDUNOÕ�QHGHQOHUOH�RUWD\D�oÕNDELOLU��(WL\RORMLN�

QHGHQOHULQ�DUDúWÕUÕOPDVÕ��WHGDYL�VHoLPL�YH�SURJQR]�DoÕVÕQGDQ�
oRN� |QHPOLGLU�� (WL\RORMLVL� ELOLQPH\HQ� ROJXODUÕQ� LOHUOH\HQ�
G|QHPGH� 06� YH\D� 102� JLEL� ELU� KDVWDOÕ÷D� G|Q�ú�S�
G|Q�úPH\HFH÷L� |QHPOL� ELU� VRUXQGXU�� 1�NVHWPH� RODVÕOÕ÷Õ��
LPP�QRWHUDSL� W�U��� DQWLYLUDO� YH\D� DQWLW�EHUN�OR]� WHGDYL�
JHUHNOLOL÷L�� DQWLDJUHJDQ� WHGDYL� JLEL� WHUDSRWLN� SHQFHUHQLQ�
JHQLúOL÷L�LOH�WHGDYL\H�FHYDEÕ�\|QOHQGLULOPHVL�DoÕVÕQGDQ�HWL\R�
ORMLN� D\ÕUÕFÕ� WDQÕ� |QHPOLGLU�� dDOÕúPDPÕ]� HWL\RORML\H� \|QHOLN�
|QHULOHUH�GLNNDW�oHNPHNWHGLU�
�
SONUÇ
7UDQVYHUV� PL\HOLW� ROGXNoD� QDGLU� J|U�OHQ� DFLO� ELU� Q|URORMLN�
WDEORGXU��dRN�KÕ]OÕ�YH�SUDWLN�ELU� úHNLOGH�HWL\RORML\H�\|QHOLN�
WHWNLNOHULQ�\DSÕOPDVÕ�YH�X\JXQ�WHGDYLOHULQ�SODQODQPDVÕ�JHUHN�
PHNWHGLU��dDOÕúPDPÕ]�HWL\RORMLGH�GLNNDW�HGLOPHVL�JHUHNHQOHUH�
YXUJX� \DSPDNWDGÕU�� dRN� PHUNH]OL� JHQLú� KDVWD� JUXEXQGD�
\DSÕODFDN�HSLGHPL\RORMLN�oDOÕúPDODU�EX�NRQX\D�ÕúÕN�WXWDFDNWÕU�

(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�3URI��'U��&HPLO�7DúFÕR÷OX�ùHKLU�
+DVWDQHVL� (WLN� .XUXOX� WDUDIÕQGDQ� RQD\ODQPÕúWÕU� �RQD\�
QXPDUDVÕ����������

<D]DU�.DWNÕODUÕ��
)LNLU��2�$���7DVDUÕP� ±�2�$���&�(���'HQHWOHPH� �2�$���&�(���
6�h���.D\QDNODU���2�$���&�(���0DO]HPHOHU���2�$���&�(��6�h���
9HUL� 7RSODQPDVÕ� YH�YH\D� øúOHPHVL� �� 2�$��� &�(��� $QDOL]�
YH�YH\D�<RUXP���2�$���&�(��6�h���/LWHUDW�U�7DUDPDVÕ�±�2�$���
&�(���<D]Õ\Õ�<D]DQ� ��2�$���&�(���(OHúWLUHO� øQFHOHPH� ��2�$���
&�(���6�h�

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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ABSTRACT
Objective��
$FXWH�7UDQVYHUVH�0\HOLWLV� LV� WKH� IRFDO� LQIODPPDWLRQ�RI� WKH�
VSLQDO�FRUG�HLWKHU�LGLRSDWKLF�RU�VHFRQGDU\�WR�DQ�LQIHFWLRQ�RU�
V\VWHPLF�GLVHDVH�ZLWKRXW�WKH�FRPSUHVVLRQ�RI�WKH�FRUG��$FXWH�
RU� VXEDFXWH� FOLQLFDO� SUHVHQWDWLRQ�ZLWK� VHQVRU\� OHYHO��ZHDN�
QHVV� RI� WKH� H[WUHPLWLHV�� DQG� DXWRQRPLF� LQYRYHPHQW� RI� WKH�
EODGGHU� DQG� UHFWXP� FDQ� EH� VHHQ� FRPSOHWHO\� RU� SDUWLDOO\� LQ�
DFFRUGDQFH�ZLWK�WKH�GHJUHH�RI�LQYROYHPHQW�RI�WKH�VSLQDO�FRUG�

Material and Methods:
,Q� WKLV� UHWURVSHFWLYH� VWXG\� FRQVLVWLQJ� RI� ��� $70� FDVHV��
LGLRSDWKLF�$70�ZDV�GHWHFWHG� LQ�������RI� WKH�SDWLHQWV�� DQG�
HWLRORJLFDO�GLDJQRVLV�ZDV�SURYLGHG�LQ�������RI�WKHP��'HPR�
JUDSKLF�DQG�FOLQLFDO�FKDUDFWHULVWLFV��&6)�H[DPLQDWLRQ�UHVXOWV��
DQG�VSLQDO�05,�ILQGLQJV�ZHUH�FRPSDUHG�EHWZHHQ�LGLRSDWKLF�
DQG�QRQ�LGLRSDWKLF�$70�JURXSV�

Results: 
7KH�PHDQ�DJH�RI�WKH�JURXS�ZLWK�LGLRSDWKLF�$70�ZDV�VWDWLVWL�
FDOO\�VLJQLILFDQWO\�ORZHU�WKDQ�WKH�QRQ�LGLRSDWKLF�$70�JURXS�
DQG�WKH�PHDQ�V\PSWRP�GXUDWLRQ�ZDV�VKRUWHU��7KHUH�ZDV�QR�
VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WKH�WZR�JURXSV�LQ�
WHUPV� RI� P\HOLWLV� FOLQLFDO� ILQGLQJV�� 7KRUDFLF� VSLQDO� FRUG�
ORFDWLRQ�ZDV�WKH�PRVW�FRPPRQ�LQ�ERWK�JURXSV��+RZHYHU��QR�
VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFH� ZDV� IRXQG� EHWZHHQ� WKH�
JURXSV� LQ� WHUPV� RI� OHVLRQ� ORFDWLRQ�� /RQJ� VHJPHQW� LQYROYH�
PHQW� ZDV� REVHUYHG� LQ� ������� RI� WKH� QRQ�LGLRSDWKLF�$70�
JURXS�DQG��������LQ�WKH�LGLRSDWKLF�$70�JURXS��DQG�D�VLJQLIL�
FDQW�VWDWLVWLFDO�GLIIHUHQFH�ZDV�IRXQG�EHWZHHQ�ERWK�JURXSV�LQ�
WHUPV�RI�VHJPHQW�ILQGLQJV�RQ�05,�

Conclusion: 
$OWKRXJK�7UDQVYHUVH�0\HOLWLV�LV�D�UDUH�FRQGLWLRQ��WKH�FOLQLFDO�
SLFWXUH� LV� D� QHXURORJLFDO� HPHUJHQF\� DQG� D� TXLFN� SUDFWLFDO�
DSSURDFK�SURYLGHV�FOXHV�WR�WKH�VSHFLILF�HWLRORJ\�DQG�DSSURSUL�
DWH�WUHDWPHQW�

Key Words: 
$FXWH� 7UDQVYHUVH� 0\HOLWLV�� 6SLQDO� FRUG�� øQIODPPDWLRQ��
1HXURP\HOLWLV�2SWLFD��0XOWLSOH�6FOHURVLV
�
/ʈ:ʈ̪
$NXW� WDQVYHUV� PL\HOLW� �$70�� DNXW� YH\D� VXEDNXW� RPXULOLN�
GLVIRQNVL\RQX� LOH� NDUDNWHUL]H�� SDUDSDUH]L�� GX\X� NXVXUX��
OH]\RQ�VHYL\HVL�DOWÕQGD�PHVDQH��ED÷ÕUVDN�YH�FLQVHO�LúOHY�ER��
]XNOXNODUÕ�LOH�VRQXoODQDQ�KHWHURMHQ�ELU�VHQGURPX�LoHUPHNWH�
GLU�� øGL\RSDWLN� YH\D� VHNRQGHU� RODELOHQ� DNXW� WUDQVYHUV�
PL\HOLWWH� DNXW� YH\D� VXEDNXW� RPXULOLN� GLVIRQNVL\RQX� RUWD\D�
oÕNDU��6HNRQGHU�QHGHQOHUL�DUDVÕQGD�HQIHNVL\|]��SDUDQHRSODV�
WLN�� YDVN�OHU�� WRNVLN�� VLVWHPLN� RWRLPP�Q� ER]XNOXNODU� YH�
HGLQLOPLú� GHPL\HOLQL]DQ� KDVWDOÕNODU� EXOXQPDNWDGÕU� �������
1|URPL\HOLWLV� RSWLND� �102�� YH\D� QDGLUHQ� WLSLN� 0XOWLSO�
6NOHUR]� �06�� JLEL� VDQWUDO� VLQLU� VLVWHPLQLQ� GHPL\HOLQL]DQ�
KDVWDOÕ÷ÕQÕQ�ELU�SDUoDVÕ�RODUDN�GD�RUWD\D�oÕNDELOPHNWHGLU�����
7HúKLV�� VHQGURPXQ� NOLQLN� RODUDN� WDQÕQPDVÕ�� LQIODPDV\RQXQ�
ODERUDWXYDU� YH� J|U�QW�OHPH� oDOÕúPDODUÕ\OD� GR÷UXODQPDVÕQD�

GD\DQÕU��7�P�ELOLQHQ�QHGHQOHU�GÕúODQGÕ÷ÕQGD�KDVWDOÕN�µLGL\R��
SDWLN�$70¶�RODUDN�DGODQGÕUÕOPDNWDGÕU��6RQ�\ÕOODUGD�102�JLEL�
KDVWDOÕNODUÕQ� WDQÕQÕUOÕ÷ÕQÕQ� DUWPDVÕ\OD� LGL\RSDWLN�$70� WDQÕ�
VÕNOÕ÷Õ�GDKD�D]�WHVSLW�HGLOPH\H�EDúODQPÕúWÕU��$÷ÕU�HQJHOOLOL÷H�
QHGHQ�ROGX÷X�LoLQ�LQIODPDWXDU�PL\HORSDWLQLQ�KÕ]OÕ�ELU�úHNLOGH�
WDQÕQPDVÕ�� \|QHWLP�WHGDYL� SODQÕ� DoÕVÕQGDQ� NULWLN� |QHPH�
VDKLSWLU�������
%X� oDOÕúPDGD� $70¶\H� QHGHQ� RODELOHFHN� oHúLWOL� KDVWDOÕN�
QHGHQOHUL� YH� EXQODUÕQ� EHOLUJLQ� D\ÕUW� HGLFL� |]HOOLNOHULQLQ�
DUDúWÕUÕOPDVÕ�DPDoODQPÕúWÕU��%X�DPDo�GR÷UXOWXVXQGD�LGL\RSD�
WLN� WUDQVYHUV� PL\HOLW� LOH� GL÷HU� HWL\RORMLOHUGHQ� ND\QDNODQDQ�
PL\HOLW�DUDVÕQGDNL�IDUNODUÕQ�DQDOL]�HGLOPHVL�KHGHIOHQPLúWLU�
�
GEREÇ ve YÖNTEMLER
øVWDQEXO�3URI��'U��&HPLO�7DúFÕR÷OX�ùHKLU�+DVWDQHVL�1|URORML�
NOLQL÷LQGH��2FDN������YH�2FDN������WDULKOHUL�DUDVÕQGD�WUDQV�
YHUV� PL\HOLW� WDQÕVÕ\OD� \DWDUDN� L]OHQHQ� ������ \Dú� DUDVÕ�
ROJXODUÕQ�GRV\DODUÕ�UHWURVSHNWLI�RODUDN�LQFHOHQGL��'HMHQHUDWLI�
RPXULOLN� KDVWDOÕ÷ÕQD� \RO� DoDQ� EDVÕ\D� ED÷OÕ� PL\HORSDWL� YH�
LQWUDPHG�OOHU� QHRSOD]L� LOH� ELOLQHQ� 06� WDQÕVÕ� ROXS� PL\HOLW�
HSL]RGX� LOH�EDúYXUDQ�ROJXODU�oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ�� øON�DWDN�
WUDQVYHUV�PL\HOLW�WDEORVX�RODQ�06�KDVWDODUÕ�oDOÕúPD\D�DOÕQGÕ��
'HPRJUDILN� YHULOHU�� VHPSWRP� V�UHVL� �VHPSWRPODUÕQ�
EDúODQJÕFÕQGDQ� KDVWDQH� EDúYXUXVX� DUDVÕQGD� JHoHQ� ]DPDQ���
DNXW�YH\D�VXEDNXW�EDúODQJÕo�úHNOL��NOLQLN�EXOJXODU�ND\ÕW�DOWÕQD�
DOÕQGÕ�� 0L\HOLW� EXOJXODUÕ�� NXDGULSDUH]L�� SDUDSDUH]L�� GX\VDO��
PRWRU� EXOJXODU�� WDP� YH\D� NÕVPL� WXWXOXP� YDUOÕ÷Õ�� VILQNWHU�
GLVIRQNVL\RQX�QRW� HGLOGL��/RPEHU�SRQNVL\RQ�\DSÕODQ�KDVWD�
ODUÕQ�SURWHLQ�VHYL\HVL��K�FUH�DUWÕúÕ��ROLJRNORQDO�EDQG� �2.%��
SR]LWLIOL÷L�� LPPXQ� JORE�OLQ� *� �,J*�� LQGHNVL�� YLUDO� VHURORML�
JLEL�%H\LQ�2PXULOLN�6ÕYÕVÕ��%26��LQFHOHPH�VRQXoODUÕ�DQDOL]�
HGLOGL��9DVNXOLW�PDUNHUODUÕ�YH�VHURORMLN�WHVWOHU�JLEL�ODERUDWXYDU�
VRQXoODUÕ� GRV\DODUÕQGDQ� ND\ÕW� DOWÕQD� DOÕQGÕ��*HUoHNOHúWLULOHQ�
YLUDO� VHURORMLOHU� DUDVÕQGD� úXQODU� YDUGÕ�� øQVDQ� ED÷ÕúÕNOÕN� \HW��
PH]OL÷L� YLU�V�� �+XPDQ� ,PPXQRGHILFLHQF\� 9LUXV�� +,9���
6LWRPHJDORYLU�V��&09���+HSDWLW�$��%��&��+HUSHV�6LPSOHNV�
YLU�V���+69����YH����9DULVHOOD�=RVWHU�YLU�V���9=9���$UGÕúÕN�
WHVWOHUGH� ,J0� ROXúXPX� YH�YH\D� G|UW� YH\D� GDKD� ID]OD� ,J*�
VHYL\HVLQGH� DUWÕú�� SR]LWLI� YLUDO� VHURORML� RODUDN� NDEXO� HGLOGL��
+DVWDODUÕQ�PDQ\HWLN�UH]RQDQV�J|U�QW�OHPH��05*��VRQXoODUÕ�
J|]GHQ� JHoLULOGL�� 6DJLWWDO� VSLQDO� 05*¶GH� �o� YHUWHEUDO�
VHJPHQWWHQ�GDKD�X]XQ�7��KLSHULQWHQV�OH]\RQODU�X]XQ�VHJPHQW�
WXWXOXP���o�YHUWHEUDO�VHJPHQWWHQ�GDKD�NÕVD�RPXULOLN�OH]\RQ�
ODUÕ� NÕVD� VHJPHQW� WXWXOXP� RODUDN� EHOLUOHQGL�� /H]\RQODUÕQ�
PHGXOOD� VSLQDOLVWH� ORQJLWXGLQDO� YH� WUDQVYHUV� G�]OHPGH�
\HUOHúLPL��DQDWRPLN�WXWXOXP�E|OJHVL�QRW�HGLOGL��/H]\RQODUÕQ�
VD\ÕVÕ�� VDJLWWDO� G�]OHPGH� RPXULOLN� LoLQGH� X]XQODPDVÕQD�
X]DQWÕODUÕ��VDJLWWDO�G�]OHPGH��VHUYLNDO��WRUDVLN�YH�ORPEHU��YH�
DNVL\DO�G�]OHPGH��VDQWUDO�� ODWHUDO�� W�P�VSLQDO��ORNDOL]DV\RQ�
ODUÕ�GH÷HUOHQGLULOGL��102�WDQÕVÕ�LoLQ�DTXRSRULQ���$�43���,J*�
WHVWL� \DSÕOGÕ�� 102� WDQÕVÕ� ����� :LQJHUFKXFN� YH�
DUNDGDúODUÕQÕQ�X]ODúÕ�NULWHUOHULQH�J|UH�NRQXOGX������06�WDQÕVÕ�
LoLQ������0F'RQDOG�NULWHUOHUL�X\JXODQGÕ������+DVWDODU�HWL\R�
ORMLVLQGH� KHUKDQJL� ELU� QHGHQ� VDSWDQPD\DQ� LGL\RSDWLN� WUDQV�
YHUV� PL\HOLW� �L$70�� ROJXODUÕ� LOH� HQIHNVL\|]�� YDVN�OHU��
LQIODPDWXDU�� GHPL\HOLQL]DQ� SDWRORMLOHU� VDSWDQDQ� LGL\RSDWLN�
ROPD\DQ� WUDQVYHUV� PL\HOLW� �LR$70�� ROJXODUÕ� úHNOLQGH� LNL�
JUXED�D\UÕODUDN��JUXSODU�DUDVÕ�|]HOOLNOHU�NDUúÕODúWÕUÕOGÕ�

øVWDWLVWLNVHO�DQDOL]OHU�6366��6WDWLVWLFDO�3DFNDJ�IRU�WKH�6RFLDO�
6FLHQFHV�������LVWDWLVWLN�SDNHW�SURJUDPÕ�NXOODQÕODUDN�\DSÕOGÕ��
9HULOHULQ�QRUPDO�GD÷ÕOÕPD�X\JXQOX÷X�.ROPRJRURY�6PLUQRY�
WHVWL� LOH� EHOLUOHQGL�� 7DQÕPOD\ÕFÕ� |]HW� LVWDWLVWLNOHU� V�UHNOL�
GH÷LúNHQOHU� LoLQ� RUWDODPD� �PLQLPXP�PDNVLPXP�YH�6'�� YH�
NDWHJRULN�GH÷LúNHQOHU�LoLQ�IUHNDQV�YH�\�]GH�RODUDN�EHOLUWLOGL��
.DWHJRULN�YHULOHU�DUDVÕQGDNL�LOLúNL�NL�NDUH�WHVWL�LOH�GH÷HUOHQGL�
ULOGL��øNL�ED÷ÕPVÕ]�JUXEXQ�RUWDODPDODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕQ�
GD�QRUPDO�GD÷ÕOÕPD�X\JXQ�YHULOHUGH�6WXGHQW� W� WHVWL�� QRUPDO�
GD÷ÕOÕPD� X\JXQ� ROPD\DQ� YHULOHUGH� 0DQQ�:KLWQH\� 8� WHVWL�
NXOODQÕOGÕ��øVWDWLVWLNVHO�DQODPOÕOÕN�G�]H\L�S������RODUDN�NDEXO�
HGLOGL�
dDOÕúPD�LoLQ�3URI��'U��&HPLO�7DúFÕR÷OX�ùHKLU�+DVWDQHVL�\HUHO�
HWLN� NRPLWHVLQGHQ� HWLN� NXUXO� RQD\Õ� DOÕQGÕ� ����������������
dDOÕúPD� +HOVLQNL� ELOGLUJHVL� LONHOHULQH� YH� L\L� X\JXODPDODU�
NÕODYX]ODUÕQD�� � $UDúWÕUPD� YH� <D\ÕQ� (WL÷LQH� X\JXQ� RODUDN�
\DSÕOGÕ�� dDOÕúPDQÕQ� \DSÕODFD÷Õ� LOJLOL� NXUXPGDQ� JHUHNOL� L]LQ�
DOÕQPÕúWÕU�

BULGULAR
dDOÕúPD\D� ������ \Dú� DUDOÕ÷ÕQGDNL� ��¶VL� NDGÕQ�� ��¶L� HUNHN�
WRSODP���� KDVWD� GDKLO� HGLOGL��+DVWDODUÕQ������¶�QGH� L$70�
VDSWDQÕUNHQ�������¶VÕQGD� HWL\RORMLN� WDQÕ\D� XODúÕOGÕ�� %XQODU�
GDQ� LON� SDUVL\HO� PL\HOLW� HSL]RGX� LOH� EDúYXUDQ� G|UW� ROJXGD�
��������06� WDQÕVÕ� L]OHPGH� NRQXOGX��102� WDQÕVÕ� �� ROJX\D�
������ NRQXOGX��'L÷HU� WDUDIWDQ��� ROJXGD� ������ LQIHNVL\RQD�
ED÷OÕ�$70�VDSWDQPÕú�ROXS�EXQODUGDQ�LNL�ROJXGD��������+69�
WLS� ��� LNL� ROJXGD� ������� +,9�� ELU� ROJXGD� ������� &09�� LNL�
ROJXGD��������W�EHUN�OR]�WHVSLW�HGLOGL��+DVWDODUÕQ�����¶VÕQGD�
�Q ��� LVNHPLN�$70������¶XQGD� �Q ��� VSLQDO� GXUDO� DUWHUL\�
RYHQ|]�ILVW�O�VDSWDQGÕ��'DKD�|QFH�ELOLQHQ�RWRLPP�Q�KDVWDOÕN�
WDQÕVÕ� ROPD\DQ� $70¶OL� ELU� ROJX� ������� 6LVWHPLN� /XSXV�
HULWHPDWR]XV� �6/(��� �� ROJX� ������� 6M|JUHQ� VHQGURPX� LOH�
LOLúNLOL\GL�� +DVWDODUGDNL� HWL\RORMLN� GD÷ÕOÕPD� LOLúNLQ� YHULOHU�
*UDILN��¶GH�J|VWHULOPLúWLU�

*UDILN����$NXW�WUDQVYHUV�PL\HOLW�KDVWDODUÕQGDNL�HW\RORMLN�GD÷ÕOÕP

L$70¶OL� �¶L� NDGÕQ�� �¶VÕ� HUNHN� ��� ROJXQXQ� \Dú� RUWDODPDVÕ�
������������ ROXS� LR$70� JUXEXQD� J|UH� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ�G�]H\GH�G�ú�N�VDSWDQGÕ� �S �������� L$70�JUXEXQGD�
VHPSWRP�V�UHVL�LR$70�JUXEXQD�J|UH�DQODPOÕ�G�ú�N�EXOXQGX�
�S ���������2OJXODUÕQ��¶X� DNXW�� �¶VL� VXEDNXW�EDúODQJÕoOÕ\GÕ��
0L\HOLW� EXOJXODUÕ� J|]GHQ� JHoLULOGL÷LQGH� �� ROJXGD� NXDGULSD�
UH]L�� �� ROJXGD� SDUDSDUH]L�PHYFXWWX��7DP� WXWXOXP� ROJXODUÕQ�
�����¶LQGH�� NÕVPL� WXWXOXP� LVH� �����¶LQGH� VDSWDQGÕ�� ho�

ROJXGD�PRWRU�EXOJXODU����ROJXGD�LVH�GX\VDO�YH�PRWRU�EXOJXODU�
YDUGÕ�� 6ILQNWHU� NXVXUX� KDVWDODUÕQ� �����¶VLQGH� WHVSLW� HGLOGL��
0L\HOLW� NOLQLN� EXOJXODUÕ� DoÕVÕQGDQ� KHU� LNL� JUXS� DUDVÕQGD�
LVWDWLVWLNVHO�DQODPOÕ�ELU�IDUNOÕOÕN�VDSWDQPDGÕ��S�!������
LR$70¶OL����ROJXQXQ�\Dú�RUWDODPDVÕ��������������ROXS���¶L�
NDGÕQ���¶X�HUNHNWL��*UXSODU�DUDVÕQGD�FLQVL\HW�GD÷ÕOÕPÕ�DoÕVÕQ�
GDQ�DQODPOÕ�IDUNOÕOÕN�VDSWDQPDGÕ��S �������+DVWDODUGDQ���¶L�
DNXW�� �¶X� VXEDNXW� G|QHPGH�EDúYXUPXúWX��2OJXODUÕQ�PL\HOLW�
DoÕVÕQGDQ� NOLQLN� EXOJXODUÕ� J|]GHQ� JHoLULOGL÷LQGH� ��¶XQGD�
NXDGULSDUH]L�� ��¶�QGH� SDUDSDUH]L� PHYFXWWX�� %X� JUXSWDNL�
KDVWDODUÕQ�\DUÕVÕQGD�WDP�WXWXOXP�\DUÕVÕQGD�GD�NÕVPL�WXWXOXP�
J|]OHQGL�� 6HNL]� ROJXGD� PRWRU� EXOJXODU�� �� ROJXGD� GX\VDO�
EXOJXODU�����ROJXGD�LVH�GX\VDO�YH�PRWRU�EXOJXODU�YDUGÕ��6ILQN�
WHU�NXVXUX�KDVWDODUÕQ����¶LQGH�WHVSLW�HGLOGL��LR$70¶OL���ROJX�
WDNLS� HGHQ�G|QHPGH�DUD\D�JLUHQ� HQIHNVL\RQ�YH�NDUGL\RSXO�
PRQHU�SUREOHPOHUH�ED÷OÕ�RODUDN�ND\EHGLOGL��7DEOR�,¶GH�KDVWD�
ODUÕQ� GHPRJUDILN� YH� NOLQLN� EXOJXODUÕ� D\UÕQWÕOÕ� ELU� úHNLOGH�
VXQXOPXúWXU�

7DEOR�,��+DVWD�*UXSODUÕQÕQ�'HPRJUDILN�YH�.OLQLN�%XOJXODUÕ��

+DVWDODUÕQ������¶XQD����L$70¶OL�KDVWD�����LR$70¶OL�KDVWD��
ORPEHU� SRQNVL\RQ� LúOHPL� X\JXODQGÕ� YH� EX� ROJXODUÕQ�
������¶LQGH�%26�SURWHLQ�\�NVHNOL÷L�WHVSLW�HGLOGL��2UWDODPD�
%26� SURWHLQL� LR$70� JUXEXQGD� ���� ������ JU�GO�� L$70�
JUXEXQGD� LVH� ������� ������ JU�GO� VDSWDQPÕú� ROXS� LNL� JUXS�
DUDVÕQGD�RUWDODPD�%26�SURWHLQL�DoÕVÕQGDQ�DQODPOÕ�LVWDWLVWLNVHO�
IDUNOÕOÕN�VDSWDQPDGÕ� �S!�������2.%�SR]LWLIOL÷L� LR$70¶OL��o�
KDVWDGD�WLS���SDWHUQGH��LNL�KDVWDGD�WLS���SDWHUQGH�ROPDN��]HUH�
WRSODP���KDVWDGD����������WHVSLW�HGLOGL��%26�,J*�LQGHNVL���
KDVWDGD����������\�NVHN�EXOXQGX��%26�K�FUH�DUWÕúÕ���KDVWDGD�
���������VDSWDQGÕ�
05*� VRQXoODUÕQD� J|UH� KHU� LNL� JUXSWD� GD� WRUDNDO� RPXULOLN�
\HUOHúLPL�HQ�VÕN�J|U�OPHNOH�ELUOLNWH�LNL�JUXS�DUDVÕQGD�OH]\RQ�
\HUOHúLPL� DoÕVÕQGDQ� JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ� IDUNOÕOÕN� VDSWDQPDGÕ� �S!������� (Q� VÕN� RODUDN� W�P�
RPXULOLN�WXWXOXPX�J|U�OG���øNLQFL�VÕNOÕNWD�LVH�VDQWUDO�\HUOHúLP�
J|]OHQGL��2PXULOLN� \DUÕPÕ�YH\D� ODWHUDOLQLQ� WXWXOXPXQXQ� LVH�
GDKD� QDGLU� ROGX÷X� WHVSLW� HGLOGL�� +DVWD� JUXSODUÕ� DUDVÕQGD�
OH]\RQ� ORNDOL]DV\RQX� DoÕVÕQGDQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
IDUNOÕOÕN� VDSWDQPDGÕ� �S!������� 5DG\RORORMLN� RODUDN� VSLQDO�
VHJPHQW�WXWXOXPX�DoÕVÕQGDQ�LR$70�JUXEXQGD�L$70�JUXEXQD�

J|UH� X]XQ� VHJPHQW� WXWXOXP� RUDQÕ� GDKD� \�NVHN� EXOXQGX�
�S ������� 7DEOR� ,,¶GH� KDVWD� JUXSODUÕQD� DLW� ODERUDWXYDU� YH�
05*�EXOJXODUÕ�D\UÕQWÕOÕ�ELU�úHNLOGH�J|VWHULOPLúWLU��

7DEOR�,,��+DVWD�*UXSODUÕQÕQ�/DERUDWXYDU�YH�0DJQHWLN�
�����������������5H]RQDQV�*|U�QW�OHPH�%XOJXODUÕ��

<):<1̪5)
�$NXW�WUDQVYHUV�PL\HOLWWHNL�HWL\RORMLOHULQ�oHúLWOLOL÷L�QHGHQL\OH��
NOLQLN�� %26� VRQXoODUÕ� 05*¶GHNL� OH]\RQ� J|U�Q�POHULQLQ�
GLNNDWOL� ELU� úHNLOGH� GH÷HUOHQGLULOPHVL�� D\ÕUÕFÕ� WDQÕQÕQ� KÕ]OD�
\DSÕOPDVÕ� YH� X\JXQ� WHGDYLQLQ� HUNHQ� EDúODQPDVÕ� |QHPOLGLU��
L$70�RODVÕ�HWL\RORMLN�QHGHQOHU�GÕúODQDUDN�WHúKLV�HGLOLU��%LUoRN�
oDOÕúPDGD� L$70� RUDQÕ� ������� DUDVÕQGD� ELOGLULOPLúWLU�
��������������� %L]LP� oDOÕúPDPÕ]GD� GD� OLWHUDW�UOH� X\XPOX�
RODUDN�KDVWDODUÕQ������¶�QGH�L$70�VDSWDQPÕúWÕU�
$70¶GH�NOLQLN�WDEOR���VDDW����J�Q�LoHULVLQGH�DNXW�WDEOR�\D�GD�
VRQUDVÕQGD�VXEDNXW�ELU�úHNLOGH�J|U�OHELOLU��������dDOÕúPDPÕ]�
GD�L$70�JUXEXQGD�DNXW�EDúODQJÕo��������RUDQÕQGD�J|U�OG���
L$70� JUXEXQGD� RUWDODPD� VHPSWRP� V�UHVL� ������ ����� J�Q�
VDSWDQGÕ�YH�LR$70�JUXEXQD�J|UH�DQODPOÕ�RODUDN�G�ú�N�EXOXQ�
GX��$70�YDNDODUÕQÕQ�\Dú�GD÷ÕOÕPÕ�������\DúODUÕ�DUDVÕQGD�YH�
������ \DúODU� DUDVÕQGD� ELPRGDO� SLN� \DSPDNWDGÕU� ����� %L]LP�
oDOÕúPDPÕ]GD�GD�$70�ROJXODUÕQÕQ�\Dú�RUWDODPDVÕ�������ROXS�
EX�EXOJXPX]�OLWHUDW�UOH�X\XPOXGXU�
7UDQVYHUV�PL\HOLWWH�WLSLN�05*�J|U�Q�P���NRUGXQ�HQLQH�NHVLW�
DODQÕQÕQ� �oWH� LNLVLQGHQ� ID]ODVÕQÕ� NDSVD\DQ�� LNLGHQ� ID]OD�
VHJPHQWH� X]DQDQ� PHUNH]L� 7�� KLSHULQWHQV� RPXULOLN�
OH]\RQXGXU�� 7RUDVLN� NRUG� GDKD� VÕN� HWNLOHQLU� �����������
dDOÕúPDPÕ]GDNL�L$70�JUXEXQGD�HQ�VÕN�RODUDN�WRUDNDO�VSLQDO�
\HUOHúLP� YH� W�P� PHGXOOD� VSLQDOLVWH� WXWXOXP� J|U�OG��� %X�
EXOJX�OLWHUDW�U�LOH�X\XPOX\GX����������ø$70�JUXEXQGD�NÕVD�
VHJPHQW�WXWXOXPX��LR$70�JUXEXQD�J|UH�DQODPOÕ�RODUDN�GDKD�
ID]OD� VDSWDQGÕ�� %X� EXOJX� NÕVD� VHJPHQW� WXWXOXP� ROPD\DQ�
KDVWDODUGD� LOHUL� HWL\RORMLN� DUDúWÕUPDQÕQ� ID\GDOÕ� RODFD÷ÕQÕ�
G�ú�QG�UPHNWHGLU�� gWH� \DQGDQ� 06
GHNL� NODVLN� RPXULOLN�
OH]\RQODUÕ��LGL\RSDWLN�$70¶QLQ�DNVLQH�N�o�N�ROXS�LNLGHQ�D]�
YHUWHEUDO�VHJPHQWL�LoHULU��6HUYLNDO�E|OJHGH��WRUDNDO�E|OJHGHQ�
GDKD� VÕN� J|U�OPHNWHGLU�� *HQHOOLNOH� SRVWHURODWHUDO� \HUOHúLP�
OLGLU�����������06�KDVWDODUÕQÕQ�������¶ÕQGD�GL÷HU�VHPSWRP�
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ABSTRACT
Objective��
$FXWH�7UDQVYHUVH�0\HOLWLV� LV� WKH� IRFDO� LQIODPPDWLRQ�RI� WKH�
VSLQDO�FRUG�HLWKHU�LGLRSDWKLF�RU�VHFRQGDU\�WR�DQ�LQIHFWLRQ�RU�
V\VWHPLF�GLVHDVH�ZLWKRXW�WKH�FRPSUHVVLRQ�RI�WKH�FRUG��$FXWH�
RU� VXEDFXWH� FOLQLFDO� SUHVHQWDWLRQ�ZLWK� VHQVRU\� OHYHO��ZHDN�
QHVV� RI� WKH� H[WUHPLWLHV�� DQG� DXWRQRPLF� LQYRYHPHQW� RI� WKH�
EODGGHU� DQG� UHFWXP� FDQ� EH� VHHQ� FRPSOHWHO\� RU� SDUWLDOO\� LQ�
DFFRUGDQFH�ZLWK�WKH�GHJUHH�RI�LQYROYHPHQW�RI�WKH�VSLQDO�FRUG�

Material and Methods:
,Q� WKLV� UHWURVSHFWLYH� VWXG\� FRQVLVWLQJ� RI� ��� $70� FDVHV��
LGLRSDWKLF�$70�ZDV�GHWHFWHG� LQ�������RI� WKH�SDWLHQWV�� DQG�
HWLRORJLFDO�GLDJQRVLV�ZDV�SURYLGHG�LQ�������RI�WKHP��'HPR�
JUDSKLF�DQG�FOLQLFDO�FKDUDFWHULVWLFV��&6)�H[DPLQDWLRQ�UHVXOWV��
DQG�VSLQDO�05,�ILQGLQJV�ZHUH�FRPSDUHG�EHWZHHQ�LGLRSDWKLF�
DQG�QRQ�LGLRSDWKLF�$70�JURXSV�

Results: 
7KH�PHDQ�DJH�RI�WKH�JURXS�ZLWK�LGLRSDWKLF�$70�ZDV�VWDWLVWL�
FDOO\�VLJQLILFDQWO\�ORZHU�WKDQ�WKH�QRQ�LGLRSDWKLF�$70�JURXS�
DQG�WKH�PHDQ�V\PSWRP�GXUDWLRQ�ZDV�VKRUWHU��7KHUH�ZDV�QR�
VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WKH�WZR�JURXSV�LQ�
WHUPV� RI� P\HOLWLV� FOLQLFDO� ILQGLQJV�� 7KRUDFLF� VSLQDO� FRUG�
ORFDWLRQ�ZDV�WKH�PRVW�FRPPRQ�LQ�ERWK�JURXSV��+RZHYHU��QR�
VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFH� ZDV� IRXQG� EHWZHHQ� WKH�
JURXSV� LQ� WHUPV� RI� OHVLRQ� ORFDWLRQ�� /RQJ� VHJPHQW� LQYROYH�
PHQW� ZDV� REVHUYHG� LQ� ������� RI� WKH� QRQ�LGLRSDWKLF�$70�
JURXS�DQG��������LQ�WKH�LGLRSDWKLF�$70�JURXS��DQG�D�VLJQLIL�
FDQW�VWDWLVWLFDO�GLIIHUHQFH�ZDV�IRXQG�EHWZHHQ�ERWK�JURXSV�LQ�
WHUPV�RI�VHJPHQW�ILQGLQJV�RQ�05,�

Conclusion: 
$OWKRXJK�7UDQVYHUVH�0\HOLWLV�LV�D�UDUH�FRQGLWLRQ��WKH�FOLQLFDO�
SLFWXUH� LV� D� QHXURORJLFDO� HPHUJHQF\� DQG� D� TXLFN� SUDFWLFDO�
DSSURDFK�SURYLGHV�FOXHV�WR�WKH�VSHFLILF�HWLRORJ\�DQG�DSSURSUL�
DWH�WUHDWPHQW�

Key Words: 
$FXWH� 7UDQVYHUVH� 0\HOLWLV�� 6SLQDO� FRUG�� øQIODPPDWLRQ��
1HXURP\HOLWLV�2SWLFD��0XOWLSOH�6FOHURVLV
�
/ʈ:ʈ̪
$NXW� WDQVYHUV� PL\HOLW� �$70�� DNXW� YH\D� VXEDNXW� RPXULOLN�
GLVIRQNVL\RQX� LOH� NDUDNWHUL]H�� SDUDSDUH]L�� GX\X� NXVXUX��
OH]\RQ�VHYL\HVL�DOWÕQGD�PHVDQH��ED÷ÕUVDN�YH�FLQVHO�LúOHY�ER��
]XNOXNODUÕ�LOH�VRQXoODQDQ�KHWHURMHQ�ELU�VHQGURPX�LoHUPHNWH�
GLU�� øGL\RSDWLN� YH\D� VHNRQGHU� RODELOHQ� DNXW� WUDQVYHUV�
PL\HOLWWH� DNXW� YH\D� VXEDNXW� RPXULOLN� GLVIRQNVL\RQX� RUWD\D�
oÕNDU��6HNRQGHU�QHGHQOHUL�DUDVÕQGD�HQIHNVL\|]��SDUDQHRSODV�
WLN�� YDVN�OHU�� WRNVLN�� VLVWHPLN� RWRLPP�Q� ER]XNOXNODU� YH�
HGLQLOPLú� GHPL\HOLQL]DQ� KDVWDOÕNODU� EXOXQPDNWDGÕU� �������
1|URPL\HOLWLV� RSWLND� �102�� YH\D� QDGLUHQ� WLSLN� 0XOWLSO�
6NOHUR]� �06�� JLEL� VDQWUDO� VLQLU� VLVWHPLQLQ� GHPL\HOLQL]DQ�
KDVWDOÕ÷ÕQÕQ�ELU�SDUoDVÕ�RODUDN�GD�RUWD\D�oÕNDELOPHNWHGLU�����
7HúKLV�� VHQGURPXQ� NOLQLN� RODUDN� WDQÕQPDVÕ�� LQIODPDV\RQXQ�
ODERUDWXYDU� YH� J|U�QW�OHPH� oDOÕúPDODUÕ\OD� GR÷UXODQPDVÕQD�

GD\DQÕU��7�P�ELOLQHQ�QHGHQOHU�GÕúODQGÕ÷ÕQGD�KDVWDOÕN�µLGL\R��
SDWLN�$70¶�RODUDN�DGODQGÕUÕOPDNWDGÕU��6RQ�\ÕOODUGD�102�JLEL�
KDVWDOÕNODUÕQ� WDQÕQÕUOÕ÷ÕQÕQ� DUWPDVÕ\OD� LGL\RSDWLN�$70� WDQÕ�
VÕNOÕ÷Õ�GDKD�D]�WHVSLW�HGLOPH\H�EDúODQPÕúWÕU��$÷ÕU�HQJHOOLOL÷H�
QHGHQ�ROGX÷X�LoLQ�LQIODPDWXDU�PL\HORSDWLQLQ�KÕ]OÕ�ELU�úHNLOGH�
WDQÕQPDVÕ�� \|QHWLP�WHGDYL� SODQÕ� DoÕVÕQGDQ� NULWLN� |QHPH�
VDKLSWLU�������
%X� oDOÕúPDGD� $70¶\H� QHGHQ� RODELOHFHN� oHúLWOL� KDVWDOÕN�
QHGHQOHUL� YH� EXQODUÕQ� EHOLUJLQ� D\ÕUW� HGLFL� |]HOOLNOHULQLQ�
DUDúWÕUÕOPDVÕ�DPDoODQPÕúWÕU��%X�DPDo�GR÷UXOWXVXQGD�LGL\RSD�
WLN� WUDQVYHUV� PL\HOLW� LOH� GL÷HU� HWL\RORMLOHUGHQ� ND\QDNODQDQ�
PL\HOLW�DUDVÕQGDNL�IDUNODUÕQ�DQDOL]�HGLOPHVL�KHGHIOHQPLúWLU�
�
GEREÇ ve YÖNTEMLER
øVWDQEXO�3URI��'U��&HPLO�7DúFÕR÷OX�ùHKLU�+DVWDQHVL�1|URORML�
NOLQL÷LQGH��2FDN������YH�2FDN������WDULKOHUL�DUDVÕQGD�WUDQV�
YHUV� PL\HOLW� WDQÕVÕ\OD� \DWDUDN� L]OHQHQ� ������ \Dú� DUDVÕ�
ROJXODUÕQ�GRV\DODUÕ�UHWURVSHNWLI�RODUDN�LQFHOHQGL��'HMHQHUDWLI�
RPXULOLN� KDVWDOÕ÷ÕQD� \RO� DoDQ� EDVÕ\D� ED÷OÕ� PL\HORSDWL� YH�
LQWUDPHG�OOHU� QHRSOD]L� LOH� ELOLQHQ� 06� WDQÕVÕ� ROXS� PL\HOLW�
HSL]RGX� LOH�EDúYXUDQ�ROJXODU�oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ�� øON�DWDN�
WUDQVYHUV�PL\HOLW�WDEORVX�RODQ�06�KDVWDODUÕ�oDOÕúPD\D�DOÕQGÕ��
'HPRJUDILN� YHULOHU�� VHPSWRP� V�UHVL� �VHPSWRPODUÕQ�
EDúODQJÕFÕQGDQ� KDVWDQH� EDúYXUXVX� DUDVÕQGD� JHoHQ� ]DPDQ���
DNXW�YH\D�VXEDNXW�EDúODQJÕo�úHNOL��NOLQLN�EXOJXODU�ND\ÕW�DOWÕQD�
DOÕQGÕ�� 0L\HOLW� EXOJXODUÕ�� NXDGULSDUH]L�� SDUDSDUH]L�� GX\VDO��
PRWRU� EXOJXODU�� WDP� YH\D� NÕVPL� WXWXOXP� YDUOÕ÷Õ�� VILQNWHU�
GLVIRQNVL\RQX�QRW� HGLOGL��/RPEHU�SRQNVL\RQ�\DSÕODQ�KDVWD�
ODUÕQ�SURWHLQ�VHYL\HVL��K�FUH�DUWÕúÕ��ROLJRNORQDO�EDQG� �2.%��
SR]LWLIOL÷L�� LPPXQ� JORE�OLQ� *� �,J*�� LQGHNVL�� YLUDO� VHURORML�
JLEL�%H\LQ�2PXULOLN�6ÕYÕVÕ��%26��LQFHOHPH�VRQXoODUÕ�DQDOL]�
HGLOGL��9DVNXOLW�PDUNHUODUÕ�YH�VHURORMLN�WHVWOHU�JLEL�ODERUDWXYDU�
VRQXoODUÕ� GRV\DODUÕQGDQ� ND\ÕW� DOWÕQD� DOÕQGÕ��*HUoHNOHúWLULOHQ�
YLUDO� VHURORMLOHU� DUDVÕQGD� úXQODU� YDUGÕ�� øQVDQ� ED÷ÕúÕNOÕN� \HW��
PH]OL÷L� YLU�V�� �+XPDQ� ,PPXQRGHILFLHQF\� 9LUXV�� +,9���
6LWRPHJDORYLU�V��&09���+HSDWLW�$��%��&��+HUSHV�6LPSOHNV�
YLU�V���+69����YH����9DULVHOOD�=RVWHU�YLU�V���9=9���$UGÕúÕN�
WHVWOHUGH� ,J0� ROXúXPX� YH�YH\D� G|UW� YH\D� GDKD� ID]OD� ,J*�
VHYL\HVLQGH� DUWÕú�� SR]LWLI� YLUDO� VHURORML� RODUDN� NDEXO� HGLOGL��
+DVWDODUÕQ�PDQ\HWLN�UH]RQDQV�J|U�QW�OHPH��05*��VRQXoODUÕ�
J|]GHQ� JHoLULOGL�� 6DJLWWDO� VSLQDO� 05*¶GH� �o� YHUWHEUDO�
VHJPHQWWHQ�GDKD�X]XQ�7��KLSHULQWHQV�OH]\RQODU�X]XQ�VHJPHQW�
WXWXOXP���o�YHUWHEUDO�VHJPHQWWHQ�GDKD�NÕVD�RPXULOLN�OH]\RQ�
ODUÕ� NÕVD� VHJPHQW� WXWXOXP� RODUDN� EHOLUOHQGL�� /H]\RQODUÕQ�
PHGXOOD� VSLQDOLVWH� ORQJLWXGLQDO� YH� WUDQVYHUV� G�]OHPGH�
\HUOHúLPL��DQDWRPLN�WXWXOXP�E|OJHVL�QRW�HGLOGL��/H]\RQODUÕQ�
VD\ÕVÕ�� VDJLWWDO� G�]OHPGH� RPXULOLN� LoLQGH� X]XQODPDVÕQD�
X]DQWÕODUÕ��VDJLWWDO�G�]OHPGH��VHUYLNDO��WRUDVLN�YH�ORPEHU��YH�
DNVL\DO�G�]OHPGH��VDQWUDO�� ODWHUDO�� W�P�VSLQDO��ORNDOL]DV\RQ�
ODUÕ�GH÷HUOHQGLULOGL��102�WDQÕVÕ�LoLQ�DTXRSRULQ���$�43���,J*�
WHVWL� \DSÕOGÕ�� 102� WDQÕVÕ� ����� :LQJHUFKXFN� YH�
DUNDGDúODUÕQÕQ�X]ODúÕ�NULWHUOHULQH�J|UH�NRQXOGX������06�WDQÕVÕ�
LoLQ������0F'RQDOG�NULWHUOHUL�X\JXODQGÕ������+DVWDODU�HWL\R�
ORMLVLQGH� KHUKDQJL� ELU� QHGHQ� VDSWDQPD\DQ� LGL\RSDWLN� WUDQV�
YHUV� PL\HOLW� �L$70�� ROJXODUÕ� LOH� HQIHNVL\|]�� YDVN�OHU��
LQIODPDWXDU�� GHPL\HOLQL]DQ� SDWRORMLOHU� VDSWDQDQ� LGL\RSDWLN�
ROPD\DQ� WUDQVYHUV� PL\HOLW� �LR$70�� ROJXODUÕ� úHNOLQGH� LNL�
JUXED�D\UÕODUDN��JUXSODU�DUDVÕ�|]HOOLNOHU�NDUúÕODúWÕUÕOGÕ�

øVWDWLVWLNVHO�DQDOL]OHU�6366��6WDWLVWLFDO�3DFNDJ�IRU�WKH�6RFLDO�
6FLHQFHV�������LVWDWLVWLN�SDNHW�SURJUDPÕ�NXOODQÕODUDN�\DSÕOGÕ��
9HULOHULQ�QRUPDO�GD÷ÕOÕPD�X\JXQOX÷X�.ROPRJRURY�6PLUQRY�
WHVWL� LOH� EHOLUOHQGL�� 7DQÕPOD\ÕFÕ� |]HW� LVWDWLVWLNOHU� V�UHNOL�
GH÷LúNHQOHU� LoLQ� RUWDODPD� �PLQLPXP�PDNVLPXP�YH�6'�� YH�
NDWHJRULN�GH÷LúNHQOHU�LoLQ�IUHNDQV�YH�\�]GH�RODUDN�EHOLUWLOGL��
.DWHJRULN�YHULOHU�DUDVÕQGDNL�LOLúNL�NL�NDUH�WHVWL�LOH�GH÷HUOHQGL�
ULOGL��øNL�ED÷ÕPVÕ]�JUXEXQ�RUWDODPDODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕQ�
GD�QRUPDO�GD÷ÕOÕPD�X\JXQ�YHULOHUGH�6WXGHQW� W� WHVWL�� QRUPDO�
GD÷ÕOÕPD� X\JXQ� ROPD\DQ� YHULOHUGH� 0DQQ�:KLWQH\� 8� WHVWL�
NXOODQÕOGÕ��øVWDWLVWLNVHO�DQODPOÕOÕN�G�]H\L�S������RODUDN�NDEXO�
HGLOGL�
dDOÕúPD�LoLQ�3URI��'U��&HPLO�7DúFÕR÷OX�ùHKLU�+DVWDQHVL�\HUHO�
HWLN� NRPLWHVLQGHQ� HWLN� NXUXO� RQD\Õ� DOÕQGÕ� ����������������
dDOÕúPD� +HOVLQNL� ELOGLUJHVL� LONHOHULQH� YH� L\L� X\JXODPDODU�
NÕODYX]ODUÕQD�� � $UDúWÕUPD� YH� <D\ÕQ� (WL÷LQH� X\JXQ� RODUDN�
\DSÕOGÕ�� dDOÕúPDQÕQ� \DSÕODFD÷Õ� LOJLOL� NXUXPGDQ� JHUHNOL� L]LQ�
DOÕQPÕúWÕU�

BULGULAR
dDOÕúPD\D� ������ \Dú� DUDOÕ÷ÕQGDNL� ��¶VL� NDGÕQ�� ��¶L� HUNHN�
WRSODP���� KDVWD� GDKLO� HGLOGL��+DVWDODUÕQ������¶�QGH� L$70�
VDSWDQÕUNHQ�������¶VÕQGD� HWL\RORMLN� WDQÕ\D� XODúÕOGÕ�� %XQODU�
GDQ� LON� SDUVL\HO� PL\HOLW� HSL]RGX� LOH� EDúYXUDQ� G|UW� ROJXGD�
��������06� WDQÕVÕ� L]OHPGH� NRQXOGX��102� WDQÕVÕ� �� ROJX\D�
������ NRQXOGX��'L÷HU� WDUDIWDQ��� ROJXGD� ������ LQIHNVL\RQD�
ED÷OÕ�$70�VDSWDQPÕú�ROXS�EXQODUGDQ�LNL�ROJXGD��������+69�
WLS� ��� LNL� ROJXGD� ������� +,9�� ELU� ROJXGD� ������� &09�� LNL�
ROJXGD��������W�EHUN�OR]�WHVSLW�HGLOGL��+DVWDODUÕQ�����¶VÕQGD�
�Q ��� LVNHPLN�$70������¶XQGD� �Q ��� VSLQDO� GXUDO� DUWHUL\�
RYHQ|]�ILVW�O�VDSWDQGÕ��'DKD�|QFH�ELOLQHQ�RWRLPP�Q�KDVWDOÕN�
WDQÕVÕ� ROPD\DQ� $70¶OL� ELU� ROJX� ������� 6LVWHPLN� /XSXV�
HULWHPDWR]XV� �6/(��� �� ROJX� ������� 6M|JUHQ� VHQGURPX� LOH�
LOLúNLOL\GL�� +DVWDODUGDNL� HWL\RORMLN� GD÷ÕOÕPD� LOLúNLQ� YHULOHU�
*UDILN��¶GH�J|VWHULOPLúWLU�

*UDILN����$NXW�WUDQVYHUV�PL\HOLW�KDVWDODUÕQGDNL�HW\RORMLN�GD÷ÕOÕP

L$70¶OL� �¶L� NDGÕQ�� �¶VÕ� HUNHN� ��� ROJXQXQ� \Dú� RUWDODPDVÕ�
������������ ROXS� LR$70� JUXEXQD� J|UH� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ�G�]H\GH�G�ú�N�VDSWDQGÕ� �S �������� L$70�JUXEXQGD�
VHPSWRP�V�UHVL�LR$70�JUXEXQD�J|UH�DQODPOÕ�G�ú�N�EXOXQGX�
�S ���������2OJXODUÕQ��¶X� DNXW�� �¶VL� VXEDNXW�EDúODQJÕoOÕ\GÕ��
0L\HOLW� EXOJXODUÕ� J|]GHQ� JHoLULOGL÷LQGH� �� ROJXGD� NXDGULSD�
UH]L�� �� ROJXGD� SDUDSDUH]L�PHYFXWWX��7DP� WXWXOXP� ROJXODUÕQ�
�����¶LQGH�� NÕVPL� WXWXOXP� LVH� �����¶LQGH� VDSWDQGÕ�� ho�

ROJXGD�PRWRU�EXOJXODU����ROJXGD�LVH�GX\VDO�YH�PRWRU�EXOJXODU�
YDUGÕ�� 6ILQNWHU� NXVXUX� KDVWDODUÕQ� �����¶VLQGH� WHVSLW� HGLOGL��
0L\HOLW� NOLQLN� EXOJXODUÕ� DoÕVÕQGDQ� KHU� LNL� JUXS� DUDVÕQGD�
LVWDWLVWLNVHO�DQODPOÕ�ELU�IDUNOÕOÕN�VDSWDQPDGÕ��S�!������
LR$70¶OL����ROJXQXQ�\Dú�RUWDODPDVÕ��������������ROXS���¶L�
NDGÕQ���¶X�HUNHNWL��*UXSODU�DUDVÕQGD�FLQVL\HW�GD÷ÕOÕPÕ�DoÕVÕQ�
GDQ�DQODPOÕ�IDUNOÕOÕN�VDSWDQPDGÕ��S �������+DVWDODUGDQ���¶L�
DNXW�� �¶X� VXEDNXW� G|QHPGH�EDúYXUPXúWX��2OJXODUÕQ�PL\HOLW�
DoÕVÕQGDQ� NOLQLN� EXOJXODUÕ� J|]GHQ� JHoLULOGL÷LQGH� ��¶XQGD�
NXDGULSDUH]L�� ��¶�QGH� SDUDSDUH]L� PHYFXWWX�� %X� JUXSWDNL�
KDVWDODUÕQ�\DUÕVÕQGD�WDP�WXWXOXP�\DUÕVÕQGD�GD�NÕVPL�WXWXOXP�
J|]OHQGL�� 6HNL]� ROJXGD� PRWRU� EXOJXODU�� �� ROJXGD� GX\VDO�
EXOJXODU�����ROJXGD�LVH�GX\VDO�YH�PRWRU�EXOJXODU�YDUGÕ��6ILQN�
WHU�NXVXUX�KDVWDODUÕQ����¶LQGH�WHVSLW�HGLOGL��LR$70¶OL���ROJX�
WDNLS� HGHQ�G|QHPGH�DUD\D�JLUHQ� HQIHNVL\RQ�YH�NDUGL\RSXO�
PRQHU�SUREOHPOHUH�ED÷OÕ�RODUDN�ND\EHGLOGL��7DEOR�,¶GH�KDVWD�
ODUÕQ� GHPRJUDILN� YH� NOLQLN� EXOJXODUÕ� D\UÕQWÕOÕ� ELU� úHNLOGH�
VXQXOPXúWXU�

7DEOR�,��+DVWD�*UXSODUÕQÕQ�'HPRJUDILN�YH�.OLQLN�%XOJXODUÕ��

+DVWDODUÕQ������¶XQD����L$70¶OL�KDVWD�����LR$70¶OL�KDVWD��
ORPEHU� SRQNVL\RQ� LúOHPL� X\JXODQGÕ� YH� EX� ROJXODUÕQ�
������¶LQGH�%26�SURWHLQ�\�NVHNOL÷L�WHVSLW�HGLOGL��2UWDODPD�
%26� SURWHLQL� LR$70� JUXEXQGD� ���� ������ JU�GO�� L$70�
JUXEXQGD� LVH� ������� ������ JU�GO� VDSWDQPÕú� ROXS� LNL� JUXS�
DUDVÕQGD�RUWDODPD�%26�SURWHLQL�DoÕVÕQGDQ�DQODPOÕ�LVWDWLVWLNVHO�
IDUNOÕOÕN�VDSWDQPDGÕ� �S!�������2.%�SR]LWLIOL÷L� LR$70¶OL��o�
KDVWDGD�WLS���SDWHUQGH��LNL�KDVWDGD�WLS���SDWHUQGH�ROPDN��]HUH�
WRSODP���KDVWDGD����������WHVSLW�HGLOGL��%26�,J*�LQGHNVL���
KDVWDGD����������\�NVHN�EXOXQGX��%26�K�FUH�DUWÕúÕ���KDVWDGD�
���������VDSWDQGÕ�
05*� VRQXoODUÕQD� J|UH� KHU� LNL� JUXSWD� GD� WRUDNDO� RPXULOLN�
\HUOHúLPL�HQ�VÕN�J|U�OPHNOH�ELUOLNWH�LNL�JUXS�DUDVÕQGD�OH]\RQ�
\HUOHúLPL� DoÕVÕQGDQ� JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ� IDUNOÕOÕN� VDSWDQPDGÕ� �S!������� (Q� VÕN� RODUDN� W�P�
RPXULOLN�WXWXOXPX�J|U�OG���øNLQFL�VÕNOÕNWD�LVH�VDQWUDO�\HUOHúLP�
J|]OHQGL��2PXULOLN� \DUÕPÕ�YH\D� ODWHUDOLQLQ� WXWXOXPXQXQ� LVH�
GDKD� QDGLU� ROGX÷X� WHVSLW� HGLOGL�� +DVWD� JUXSODUÕ� DUDVÕQGD�
OH]\RQ� ORNDOL]DV\RQX� DoÕVÕQGDQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
IDUNOÕOÕN� VDSWDQPDGÕ� �S!������� 5DG\RORORMLN� RODUDN� VSLQDO�
VHJPHQW�WXWXOXPX�DoÕVÕQGDQ�LR$70�JUXEXQGD�L$70�JUXEXQD�

J|UH� X]XQ� VHJPHQW� WXWXOXP� RUDQÕ� GDKD� \�NVHN� EXOXQGX�
�S ������� 7DEOR� ,,¶GH� KDVWD� JUXSODUÕQD� DLW� ODERUDWXYDU� YH�
05*�EXOJXODUÕ�D\UÕQWÕOÕ�ELU�úHNLOGH�J|VWHULOPLúWLU��

7DEOR�,,��+DVWD�*UXSODUÕQÕQ�/DERUDWXYDU�YH�0DJQHWLN�
�����������������5H]RQDQV�*|U�QW�OHPH�%XOJXODUÕ��

<):<1̪5)
�$NXW�WUDQVYHUV�PL\HOLWWHNL�HWL\RORMLOHULQ�oHúLWOLOL÷L�QHGHQL\OH��
NOLQLN�� %26� VRQXoODUÕ� 05*¶GHNL� OH]\RQ� J|U�Q�POHULQLQ�
GLNNDWOL� ELU� úHNLOGH� GH÷HUOHQGLULOPHVL�� D\ÕUÕFÕ� WDQÕQÕQ� KÕ]OD�
\DSÕOPDVÕ� YH� X\JXQ� WHGDYLQLQ� HUNHQ� EDúODQPDVÕ� |QHPOLGLU��
L$70�RODVÕ�HWL\RORMLN�QHGHQOHU�GÕúODQDUDN�WHúKLV�HGLOLU��%LUoRN�
oDOÕúPDGD� L$70� RUDQÕ� ������� DUDVÕQGD� ELOGLULOPLúWLU�
��������������� %L]LP� oDOÕúPDPÕ]GD� GD� OLWHUDW�UOH� X\XPOX�
RODUDN�KDVWDODUÕQ������¶�QGH�L$70�VDSWDQPÕúWÕU�
$70¶GH�NOLQLN�WDEOR���VDDW����J�Q�LoHULVLQGH�DNXW�WDEOR�\D�GD�
VRQUDVÕQGD�VXEDNXW�ELU�úHNLOGH�J|U�OHELOLU��������dDOÕúPDPÕ]�
GD�L$70�JUXEXQGD�DNXW�EDúODQJÕo��������RUDQÕQGD�J|U�OG���
L$70� JUXEXQGD� RUWDODPD� VHPSWRP� V�UHVL� ������ ����� J�Q�
VDSWDQGÕ�YH�LR$70�JUXEXQD�J|UH�DQODPOÕ�RODUDN�G�ú�N�EXOXQ�
GX��$70�YDNDODUÕQÕQ�\Dú�GD÷ÕOÕPÕ�������\DúODUÕ�DUDVÕQGD�YH�
������ \DúODU� DUDVÕQGD� ELPRGDO� SLN� \DSPDNWDGÕU� ����� %L]LP�
oDOÕúPDPÕ]GD�GD�$70�ROJXODUÕQÕQ�\Dú�RUWDODPDVÕ�������ROXS�
EX�EXOJXPX]�OLWHUDW�UOH�X\XPOXGXU�
7UDQVYHUV�PL\HOLWWH�WLSLN�05*�J|U�Q�P���NRUGXQ�HQLQH�NHVLW�
DODQÕQÕQ� �oWH� LNLVLQGHQ� ID]ODVÕQÕ� NDSVD\DQ�� LNLGHQ� ID]OD�
VHJPHQWH� X]DQDQ� PHUNH]L� 7�� KLSHULQWHQV� RPXULOLN�
OH]\RQXGXU�� 7RUDVLN� NRUG� GDKD� VÕN� HWNLOHQLU� �����������
dDOÕúPDPÕ]GDNL�L$70�JUXEXQGD�HQ�VÕN�RODUDN�WRUDNDO�VSLQDO�
\HUOHúLP� YH� W�P� PHGXOOD� VSLQDOLVWH� WXWXOXP� J|U�OG��� %X�
EXOJX�OLWHUDW�U�LOH�X\XPOX\GX����������ø$70�JUXEXQGD�NÕVD�
VHJPHQW�WXWXOXPX��LR$70�JUXEXQD�J|UH�DQODPOÕ�RODUDN�GDKD�
ID]OD� VDSWDQGÕ�� %X� EXOJX� NÕVD� VHJPHQW� WXWXOXP� ROPD\DQ�
KDVWDODUGD� LOHUL� HWL\RORMLN� DUDúWÕUPDQÕQ� ID\GDOÕ� RODFD÷ÕQÕ�
G�ú�QG�UPHNWHGLU�� gWH� \DQGDQ� 06
GHNL� NODVLN� RPXULOLN�
OH]\RQODUÕ��LGL\RSDWLN�$70¶QLQ�DNVLQH�N�o�N�ROXS�LNLGHQ�D]�
YHUWHEUDO�VHJPHQWL�LoHULU��6HUYLNDO�E|OJHGH��WRUDNDO�E|OJHGHQ�
GDKD� VÕN� J|U�OPHNWHGLU�� *HQHOOLNOH� SRVWHURODWHUDO� \HUOHúLP�
OLGLU�����������06�KDVWDODUÕQÕQ�������¶ÕQGD�GL÷HU�VHPSWRP�
ODUGDQ� |QFH�� ���¶ÕQGD� KDVWDOÕN� V�UHFLQGH�$70� JHOLúHELOLU�
��������dDOÕúPDPÕ]GD���SDUVL\HO�PL\HOLWOL�KDVWD\D�06�WDQÕVÕ�
NRQXOPXú� ROXS� EX� LR$70¶OL� KDVWDODUÕQ� �����¶VÕQÕ� ROXúWXU�

PXúWXU��1RYDN�YH�DUNDGDúODUÕQÕQ����DNXW�PL\HORSDWLOL�KDVWDGD�
\DSWÕNODUÕ� UHWURVSHNWLI� VHULGH�� DNXW� PL\HORSDWLQLQ� EDúOÕFD�
QHGHQL� 06� ROGX÷XQX� VDSWDPÕúODUGÕU� ������ %DKVHGLOHQ�
oDOÕúPDODUD�J|UH�VHULPL]GHNL�06�KDVWD�RUDQÕQÕQ�GDKD�G�ú�N�
ROPDVÕQÕQ� QHGHQL� GDKD� |QFH� ELOLQHQ� 06� KDVWDOÕ÷ÕQD� ED÷OÕ�
PL\HOLW�DWD÷Õ\OD�JHOHQ�ROJXODUÕ�oDOÕúPD�GÕúÕ�EÕUDNÕOPDVÕ�RODELO�
LU��%26�DQDOL]L�06¶H�ED÷OÕ�$70¶L�GL÷HU�HWL\RORMLN�QHGHQOH�
UGHQ�D\ÕUW�HWPHNWH�NXOODQÕOÕU��g]HOOLNOH�2.%�WLS���YDUOÕ÷Õ�06�
WDQÕVÕQÕ� GHVWHNOHPHNWHGLU�� dDOÕúPDPÕ]GD� 2.%� SR]LWLIOL÷L�
L$70¶OL� �� KDVWDGD� WHVSLW� HGLOPLúWLU��'|UW� KDVWD\D� NHVLQ�06�
WDQÕVÕ� NRQXOPXúWXU�� 7UDQVYHUV� PL\HOLW��06
LQ� QDGLU� J|U�OHQ�
ELU�EDúODQJÕo�WDEORVX�ROVD�GD�VRQXoODUÕPÕ]�VHUYLNDO�WXWXOXPOD�
JHOHQ��NÕVD�VHJPHQW�WXWXOXPX�RODQ��%26�2.%�SR]LWLIOL÷L�RODQ�
KDVWDODUGD�06�D\ÕUÕFÕ�WDQÕGD�|QFHOLNOL�G�ú�Q�OPHVL�JHUHNWL÷L�
QL�YXUJXODPDNWDGÕU��
8]XQ� VHJPHQW� WUDQVYHUV�PL\HOLW� �/(70��� JHQHOOLNOH�� X]XQ�
OX÷X� HQ� D]� �� YHUWHEUDO� VHJPHQW� ER\XQFD� V�UHNOL� X]DQDQ�
PL\HOLW� DQODPÕQD� JHOLU� ������ (Q� VÕN� QHGHQ� 102� ROPDVÕQD�
UD÷PHQ�� RPXULOLN� HQIDUNW�V�� YH� SDUDLQIHNVL\|]� PL\HORSDWL�
JLEL� GXUXPODUGD� GD� J|U�OHELOLU�� /(70�� 102� LOH� LOLúNLVL�
QHGHQL\OH� RGDN� QRNWDVÕ� KDOLQH� JHOPLúWLU�� 102� LOH� LOLúNLOL�
PL\HORSDWLQLQ� WLSLN�05*�|]HOOLNOHUL� OH]\RQODUÕQ�NLWOH� HWNLVL�
\DSPDVÕ� YH� NRQWUDVW� DUWÕúÕ� LOH� ELUOLNWH� PHUNH]L� ROPD�
H÷LOLPLQGH� ROPDVÕGÕU�� 6RQ� \ÕOODUGD� EL\REHOLUWHoOHU� LOH�
102¶QXQ�NOLQLN�WDQÕQÕUOÕ÷Õ�DUWPÕúWÕU��/(70¶GH����
D�NDGDU�
GH÷LúHQ� RUDQODUGD� 102� WDQÕVÕ� NRQXODELOPHNWHGLU� ���������
dDOÕúPDPÕ]GD�X]XQ�VHJPHQW�WXWXOXP�LR$70�JUXEXQGD�GDKD�
VÕN� J|]OHQGL�� dDOÕúPDPÕ]GD� W�P� $70¶OL� KDVWDODUÕQ�
���¶VLQGH�� LR$70¶OL� KDVWDODUÕQ� ������¶VÕQGD� 102� WHVSLW�
HGLOPLú� ROXS� 102¶OX� KDVWDODUÕQ� W�P�QGH� /(70� VDSWDQGÕ��
8]XQ�VHJPHQW� WXWXOXPX�VDSWDQDQ�KDVWDODUGD�102�YH�GL÷HU�
LR$70�QHGHQOHUL�DoÕVÕQGDQ�GLNNDWOH�DUDúWÕUÕOPDOÕGÕU��
/(70� LoLQ� GL÷HU� SRWDQVL\HO� QHGHQOHU� 6/(� YH� 6M|JUHQ�
VHQGURPXGXU�� 6/(� KDVWDODUÕQÕQ� ������¶XQXQ� LON� NOLQLN�
SUH]HQWDV\RQX� WUDQVYHUV� PL\HOLW� RODELOPHNWHGLU� ���������
6M|JUHQ� VHQGURPOX� KDVWDODUÕQ� LVH���� LOD���
LQGH� WUDQVYHUV�
PL\HOLW� RUWD\D� oÕNWÕ÷Õ� G�ú�Q�OPHNWHGLU� ��������� $70¶OL�
ROJXODUGD�\�NVHN�DQWLQ�NOHHU�DQWLNRU�G�]H\L��%26¶GD�\�NVHN�
WLWUHGH�,J*�YDUOÕ÷Õ�YH�VHGLPHQWDV\RQ�\�NVHNOL÷L�LOH�05*
GH�
VDQWUDO� VLQLU� VLWHPLQGH� GHPL\HOLQL]DQ� OH]\RQODU� YDUOÕ÷ÕQGD�
6/(� WDQÕVÕ� DNOD� JHOPHOLGLU� ������ dDOÕúPDPÕ]GD� GDKD� |QFH�
ELOLQHQ�RWRLPP�Q�KDVWDOÕN�WDQÕVÕ�ROPD\DQ�WUDQVYHUV�PL\HOLWOL�
��ROJXGD�6/(��GL÷HU�ROJXGD�6M|JUHQ�VHQGURPX�WDQÕVÕ�NRQXO�
PXúWXU�� 7UDQVYHUV� PL\HOLW� 6M|JUHQ� VHQGURPXQD� HúOLN�
HWWL÷LQGH�� JHQHOOLNOH� RPXULOL÷LQ� �oWHQ� ID]OD� VHJPHQWLQH�
\D\ÕOÕU�� 6HUYLNDO� YH� WRUDVLN� RPXULOL÷L� NDSVD\DQ� OH]\RQODU�
6M|JUHQ� VHQGURPXQGD� HQ� VÕN� J|U�OHQ� SDWHUQGLU� ������%L]LP�
ROJXPX]GD� GD� VHUYLNRWRUDVLN� YH� X]XQ� VHJPHQW� WXWXOXP�
EXOJXODUÕ�PHYFXWWX��
gWH� \DQGDQ� HQIHNVL\|]� SDWRMHQOHU� |QHPOL� ELU� HWL\RORMLN�
NDWHJRUL�ROXS��GR÷UXGDQ�SDWRMHQLN�HWNL�YH\D�SDUDHQIHNVL\RQ�
\ROX\OD� PL\HOLWH� QHGHQ� RODELOLU� ������ <HWLúNLQ� SRS�ODV\RQ�
oDOÕúPDODUÕQGD�� SDUDHQIHNVL\|]� HWL\RORML�$70¶OHULQ� ��� LOD�
��
LQGH�ELOGLULOPLúWLU����������g]HOOLNOH�+69���VDNUDO�GRUVDO�
N|N� JDQJOLRQODUÕQGD� \HQLGHQ� DNWLYDV\RQXQ� DUDFÕOÕN� HWWL÷L�
PL\HOLW�LOH�LOLúNLOHQGLULOPLúWLU��5DGLN�ORPL\HOLWWHQ�QHNURWL]DQ�
PL\HOLWH�NDGDU�GH÷LúHQ�WXWXOXPD�VHEHS�RODELOLU��7DQÕ�%26¶GD�
+69��¶QLQ� SROLPHUD]� ]LQFLU� UHDNVL\RQX� �3&5�� WHVWL� LOH�

$NDQ�2��YH�DUN� $NG�7ÕS�'�����������

���



VDSWDQPDVÕ\OD� GR÷UXODQÕU�� 05*¶GH� NRUG� |GHPL� YH� 7��
D÷ÕUOÕNOÕ� J|U�QW�OHUGH� KLSHULQWHQV� OH]\RQODU� J|U�OPHNWHGLU�
��������� dDOÕúPDPÕ]GD� EHQ]HU� NOLQLN� YH� J|U�QW�OHPH�
VRQXoODUÕ� RODQ� �� ROJXPX]GD� +69��¶\H� ED÷OÕ� PL\HOLW� WHVSLW�
HGLOPLúWLU��<LQH�QDGLU�J|U�OHQ�EDúND�ELU�YLUDO�PL\HOLW�QHGHQL�
LVH�&09�ROXS�GHQH\LPOHU�YDND�UDSRUX�G�]H\LQGHNL�NDQÕWODUOD�
VÕQÕUOÕGÕU�� &09� LOH� LOLúNLOL� WUDQVYHUV� PL\HOLW� VÕNOÕNOD�
ED÷ÕúÕNOÕ÷Õ� EDVNÕODQPÕú� YH� LPP�QRNRPSHWDQ� NRQDNoÕODUGD�
J|U�O�U�������dDOÕúPDPÕ]GD�HGLQVHO�LPP�Q�\HWPH]OLN�ROGX÷X�
ELOLQHQ� ELU� ROJX� &09¶\H� ED÷OÕ� WUDQVYHUV� PL\HOLW� LOH�
LOLúNLOHQGLULOPLúWLU��<LQH�WUDQVYHUV�PL\HOLWOL�LNL�ROJXPX]GD�LVH�
+,9� LOH� LOLúNLOL�PL\HOLW� VDSWDQPÕúWÕU��+,9� LOH� LOLúNLOL�PL\HOLW�
KDVWDOÕ÷ÕQ�HUNHQ�YH\D�JHo�DúDPDODUÕQGD�RUWD\D�oÕNDELOPHNWH�
YH�YLU�V�Q�NHQGLVLQH�YH\D�IÕUVDWoÕ�HQIHNVL\RQODUD�ED÷OÕ�RODUDN�
JHOLúHELOPHNWHGLU� ������ %X� YDND� VHULVLQGH� 9=9¶\H� ED÷OÕ�
PL\HOLW� YDNDVÕ� EXOXQPDPDVÕQD� UD÷PHQ� 9=9� GH� WUDQVYHUV�
PL\HOLW�QHGHQOHUL�DUDVÕQGD�\HU�DOPDNWDGÕU��3ULPHU�HQIHNVL\RQ�
GDQ�VRQUD�SHULIHULN�JDQJOLRQODUGD�ODWHQW�NDODQ�Q|URWURSLN�ELU�
KHUSHVYLU�V�RODQ�9=9��\DúOÕ�YH�ED÷ÕúÕNOÕ÷Õ�EDVNÕODQPÕú�ELUH\�
OHUGH��GHUPDWRPDO�ELU�GD÷ÕOÕPGD�KHUSHV�]RVWHU��]RQD��RODUDN�
NHQGLQL� J|VWHULU�� 9=9� UHDNWLYDV\RQX� LOH� oHúLWOL� Q|URORMLN�
WXWXOXPODU� JHOLúHELOLU�� 9=9� PL\HOLWL� JHQHOOLNOH� YLU�V�Q�
RPXULOL÷H� LQYD]\RQX\OD� RUWD\D� oÕNDU�� +DVWDODU� LOHUOH\LFL�
DVLPHWULN�]D\ÕIOÕN�LOH�EDúYXUXUODU��+DVWDOÕN�JHQHOOLNOH�LOHUOH\L�
FLGLU�YH�QDGLUHQ�|O�PF�OG�U��9=9��GL÷HU�KHUSHV�YLU�VOHULQGHQ�
IDUNOÕ�ELU�SDWRMHQLN�PHNDQL]PD�RODUDN�RPXULOLN�HQIDUNW�V��LOH�
VRQXoODQDQ�YDVN�ORSDWL\H�QHGHQ�RODELOLU�������'L÷HU�HQIHNVL�
\|]� QHGHQOHUGHQ� ELUL� 7�EHUN�OR]GXU�� (Q� \D\JÕQ� VSLQDO�
WXWXOXP� úHNOL� 3RWW� KDVWDOÕ÷Õ� ROPDNOD� ELUOLNWH� PL\HOLW� YH\D�
LQWUDPHG�OOHU� W�EHUN�ORP� WXWXOXPODUÕ� GD� ELOGLULOPLúWLU��
7�EHUN�OR]D� ED÷OÕ� PL\HOLWWH� JHQHOOLNOH� VHUYLNDO� YH� WRUDVLN�
VHJPHQWOHU� WXWXOXU�� 7DQÕ� %26¶GD� DVLGH� GLUHQoOL� ER\DPD��
N�OW�U�YH�3&5� LOH�NRQXOXU� ���������dDOÕúPDPÕ]GD���ROJXGD�
W�EHUN�OR]D�ED÷OÕ�WUDQVYHUV�PL\HOLW�WDQÕVÕ�GR÷UXODQGÕ��0L\HOLW�
ROJXODUÕQGD�HQIHNVL\RQ�|QHPOL�ELU�D\ÕUÕFÕ�WDQÕ�ROPDOÕ�YH�%26�
LQFHOHPHVL�\DSÕOPDOÕGÕU�
2PXULOLN�LVNHPLVLQH�ED÷OÕ�WUDQVYHUV�PL\HOLWWH�X]XQ�VHJPHQW�
OH]\RQODUÕ� YH� DNVL\HO� X]DQÕPGD� SRVWHULRU� WXWXOXPXQ� VÕN�
ROGX÷X�J|VWHULOPLúWLU�������+DVWDOÕ÷ÕQ�WLSLN�NOLQLN�|]HOOLNOHUL�
KLSHUDNXW�VH\LU��VÕUW�D÷UÕVÕ�YH�IODVN�J�oV�]O�NW�U�������%L]LP�
oDOÕúPDPÕ]GD� VSLQDO� LVNHPL\H� ED÷OÕ� WUDQVYHUV�PL\HOLW������
RUDQÕQGD� WHVSLW� HGLOGL�� øVNHPLN� 70�� WRUDNDO� NRUG� WXWXOXPX�
RODQ�YH� LOHUL�\DúWDNL�KDVWDODUGD�D\ÕUÕFÕ� WDQÕGD�GDKD�GD�|QHP�
WDúÕU�� %L]LP� LVNHPLN�$70¶OL� ROJXODUÕPÕ]� GD� LOHUL� \DúWD\GÕ��
6SLQDO� GXUDO� DUWHUL\RYHQ|]� ILVW�O�� VSLQDO� YDVN�OHU� PDOIRU�
PDV\RQODUÕQ� ���
LQL� ROXúWXUXU� YH� NODVLN� RODUDN� RUWD� \DúOÕ�
HUNHNOHUL� HWNLOHU� ������ 9HQ|]� NRQMHV\RQ� YH� LVNHPL\H� ED÷OÕ�
NRUGRQ�JHQLúOHPHVL�YH�7��KLSHULQWHQVLWHVL��\D\JÕQ�NRQWUDVW�
ODQPD� RODELOLU�� 6XEDNXW� EDúODQJÕoOÕ� ELU� ROJXPX]GD� ROGXNoD�
QDGLU�J|U�OHQ�VSLQDO�YDVN�OHU�PDOIRUPDV\RQ�GXUDO�$9�ILVW�O�
VDSWDQGÕ��
dDOÕúPDPÕ]ÕQ� oHúLWOL� VÕQÕUOÕOÕNODUÕ� PHYFXWWXU�� %XQODUGDQ�
ELULQFLVL� $70� ROGXNoD� QDGLU� J|U�OG�÷�QGHQ� WHN� PHUNH]OL�
oDOÕúPDPÕ]GDNL� |UQHNOHP� E�\�NO�÷�Q�Q� N�o�N� ROPDVÕGÕU��
øNLQFLVL� UHWURVSHNWLI� WDVDUÕPGÕU�� %XOJXODUÕPÕ]Õ� GR÷UXODPDN�
LoLQ�GDKD�E�\�N�|UQHNOHP�VD\ÕVÕ�RODQ�oRN�PHUNH]OL�SURVSHNWLI�
oDOÕúPDODUD�LKWL\Do�YDUGÕU�
7UDQVYHUV�PL\HOLW�IDUNOÕ�QHGHQOHUOH�RUWD\D�oÕNDELOLU��(WL\RORMLN�

QHGHQOHULQ�DUDúWÕUÕOPDVÕ��WHGDYL�VHoLPL�YH�SURJQR]�DoÕVÕQGDQ�
oRN� |QHPOLGLU�� (WL\RORMLVL� ELOLQPH\HQ� ROJXODUÕQ� LOHUOH\HQ�
G|QHPGH� 06� YH\D� 102� JLEL� ELU� KDVWDOÕ÷D� G|Q�ú�S�
G|Q�úPH\HFH÷L� |QHPOL� ELU� VRUXQGXU�� 1�NVHWPH� RODVÕOÕ÷Õ��
LPP�QRWHUDSL� W�U��� DQWLYLUDO� YH\D� DQWLW�EHUN�OR]� WHGDYL�
JHUHNOLOL÷L�� DQWLDJUHJDQ� WHGDYL� JLEL� WHUDSRWLN� SHQFHUHQLQ�
JHQLúOL÷L�LOH�WHGDYL\H�FHYDEÕ�\|QOHQGLULOPHVL�DoÕVÕQGDQ�HWL\R�
ORMLN� D\ÕUÕFÕ� WDQÕ� |QHPOLGLU�� dDOÕúPDPÕ]� HWL\RORML\H� \|QHOLN�
|QHULOHUH�GLNNDW�oHNPHNWHGLU�
�
SONUÇ
7UDQVYHUV� PL\HOLW� ROGXNoD� QDGLU� J|U�OHQ� DFLO� ELU� Q|URORMLN�
WDEORGXU��dRN�KÕ]OÕ�YH�SUDWLN�ELU� úHNLOGH�HWL\RORML\H�\|QHOLN�
WHWNLNOHULQ�\DSÕOPDVÕ�YH�X\JXQ�WHGDYLOHULQ�SODQODQPDVÕ�JHUHN�
PHNWHGLU��dDOÕúPDPÕ]�HWL\RORMLGH�GLNNDW�HGLOPHVL�JHUHNHQOHUH�
YXUJX� \DSPDNWDGÕU�� dRN� PHUNH]OL� JHQLú� KDVWD� JUXEXQGD�
\DSÕODFDN�HSLGHPL\RORMLN�oDOÕúPDODU�EX�NRQX\D�ÕúÕN�WXWDFDNWÕU�
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ABSTRACT
Objective��
$FXWH�7UDQVYHUVH�0\HOLWLV� LV� WKH� IRFDO� LQIODPPDWLRQ�RI� WKH�
VSLQDO�FRUG�HLWKHU�LGLRSDWKLF�RU�VHFRQGDU\�WR�DQ�LQIHFWLRQ�RU�
V\VWHPLF�GLVHDVH�ZLWKRXW�WKH�FRPSUHVVLRQ�RI�WKH�FRUG��$FXWH�
RU� VXEDFXWH� FOLQLFDO� SUHVHQWDWLRQ�ZLWK� VHQVRU\� OHYHO��ZHDN�
QHVV� RI� WKH� H[WUHPLWLHV�� DQG� DXWRQRPLF� LQYRYHPHQW� RI� WKH�
EODGGHU� DQG� UHFWXP� FDQ� EH� VHHQ� FRPSOHWHO\� RU� SDUWLDOO\� LQ�
DFFRUGDQFH�ZLWK�WKH�GHJUHH�RI�LQYROYHPHQW�RI�WKH�VSLQDO�FRUG�

Material and Methods:
,Q� WKLV� UHWURVSHFWLYH� VWXG\� FRQVLVWLQJ� RI� ��� $70� FDVHV��
LGLRSDWKLF�$70�ZDV�GHWHFWHG� LQ�������RI� WKH�SDWLHQWV�� DQG�
HWLRORJLFDO�GLDJQRVLV�ZDV�SURYLGHG�LQ�������RI�WKHP��'HPR�
JUDSKLF�DQG�FOLQLFDO�FKDUDFWHULVWLFV��&6)�H[DPLQDWLRQ�UHVXOWV��
DQG�VSLQDO�05,�ILQGLQJV�ZHUH�FRPSDUHG�EHWZHHQ�LGLRSDWKLF�
DQG�QRQ�LGLRSDWKLF�$70�JURXSV�

Results: 
7KH�PHDQ�DJH�RI�WKH�JURXS�ZLWK�LGLRSDWKLF�$70�ZDV�VWDWLVWL�
FDOO\�VLJQLILFDQWO\�ORZHU�WKDQ�WKH�QRQ�LGLRSDWKLF�$70�JURXS�
DQG�WKH�PHDQ�V\PSWRP�GXUDWLRQ�ZDV�VKRUWHU��7KHUH�ZDV�QR�
VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WKH�WZR�JURXSV�LQ�
WHUPV� RI� P\HOLWLV� FOLQLFDO� ILQGLQJV�� 7KRUDFLF� VSLQDO� FRUG�
ORFDWLRQ�ZDV�WKH�PRVW�FRPPRQ�LQ�ERWK�JURXSV��+RZHYHU��QR�
VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFH� ZDV� IRXQG� EHWZHHQ� WKH�
JURXSV� LQ� WHUPV� RI� OHVLRQ� ORFDWLRQ�� /RQJ� VHJPHQW� LQYROYH�
PHQW� ZDV� REVHUYHG� LQ� ������� RI� WKH� QRQ�LGLRSDWKLF�$70�
JURXS�DQG��������LQ�WKH�LGLRSDWKLF�$70�JURXS��DQG�D�VLJQLIL�
FDQW�VWDWLVWLFDO�GLIIHUHQFH�ZDV�IRXQG�EHWZHHQ�ERWK�JURXSV�LQ�
WHUPV�RI�VHJPHQW�ILQGLQJV�RQ�05,�

Conclusion: 
$OWKRXJK�7UDQVYHUVH�0\HOLWLV�LV�D�UDUH�FRQGLWLRQ��WKH�FOLQLFDO�
SLFWXUH� LV� D� QHXURORJLFDO� HPHUJHQF\� DQG� D� TXLFN� SUDFWLFDO�
DSSURDFK�SURYLGHV�FOXHV�WR�WKH�VSHFLILF�HWLRORJ\�DQG�DSSURSUL�
DWH�WUHDWPHQW�

Key Words: 
$FXWH� 7UDQVYHUVH� 0\HOLWLV�� 6SLQDO� FRUG�� øQIODPPDWLRQ��
1HXURP\HOLWLV�2SWLFD��0XOWLSOH�6FOHURVLV
�
/ʈ:ʈ̪
$NXW� WDQVYHUV� PL\HOLW� �$70�� DNXW� YH\D� VXEDNXW� RPXULOLN�
GLVIRQNVL\RQX� LOH� NDUDNWHUL]H�� SDUDSDUH]L�� GX\X� NXVXUX��
OH]\RQ�VHYL\HVL�DOWÕQGD�PHVDQH��ED÷ÕUVDN�YH�FLQVHO�LúOHY�ER��
]XNOXNODUÕ�LOH�VRQXoODQDQ�KHWHURMHQ�ELU�VHQGURPX�LoHUPHNWH�
GLU�� øGL\RSDWLN� YH\D� VHNRQGHU� RODELOHQ� DNXW� WUDQVYHUV�
PL\HOLWWH� DNXW� YH\D� VXEDNXW� RPXULOLN� GLVIRQNVL\RQX� RUWD\D�
oÕNDU��6HNRQGHU�QHGHQOHUL�DUDVÕQGD�HQIHNVL\|]��SDUDQHRSODV�
WLN�� YDVN�OHU�� WRNVLN�� VLVWHPLN� RWRLPP�Q� ER]XNOXNODU� YH�
HGLQLOPLú� GHPL\HOLQL]DQ� KDVWDOÕNODU� EXOXQPDNWDGÕU� �������
1|URPL\HOLWLV� RSWLND� �102�� YH\D� QDGLUHQ� WLSLN� 0XOWLSO�
6NOHUR]� �06�� JLEL� VDQWUDO� VLQLU� VLVWHPLQLQ� GHPL\HOLQL]DQ�
KDVWDOÕ÷ÕQÕQ�ELU�SDUoDVÕ�RODUDN�GD�RUWD\D�oÕNDELOPHNWHGLU�����
7HúKLV�� VHQGURPXQ� NOLQLN� RODUDN� WDQÕQPDVÕ�� LQIODPDV\RQXQ�
ODERUDWXYDU� YH� J|U�QW�OHPH� oDOÕúPDODUÕ\OD� GR÷UXODQPDVÕQD�

GD\DQÕU��7�P�ELOLQHQ�QHGHQOHU�GÕúODQGÕ÷ÕQGD�KDVWDOÕN�µLGL\R��
SDWLN�$70¶�RODUDN�DGODQGÕUÕOPDNWDGÕU��6RQ�\ÕOODUGD�102�JLEL�
KDVWDOÕNODUÕQ� WDQÕQÕUOÕ÷ÕQÕQ� DUWPDVÕ\OD� LGL\RSDWLN�$70� WDQÕ�
VÕNOÕ÷Õ�GDKD�D]�WHVSLW�HGLOPH\H�EDúODQPÕúWÕU��$÷ÕU�HQJHOOLOL÷H�
QHGHQ�ROGX÷X�LoLQ�LQIODPDWXDU�PL\HORSDWLQLQ�KÕ]OÕ�ELU�úHNLOGH�
WDQÕQPDVÕ�� \|QHWLP�WHGDYL� SODQÕ� DoÕVÕQGDQ� NULWLN� |QHPH�
VDKLSWLU�������
%X� oDOÕúPDGD� $70¶\H� QHGHQ� RODELOHFHN� oHúLWOL� KDVWDOÕN�
QHGHQOHUL� YH� EXQODUÕQ� EHOLUJLQ� D\ÕUW� HGLFL� |]HOOLNOHULQLQ�
DUDúWÕUÕOPDVÕ�DPDoODQPÕúWÕU��%X�DPDo�GR÷UXOWXVXQGD�LGL\RSD�
WLN� WUDQVYHUV� PL\HOLW� LOH� GL÷HU� HWL\RORMLOHUGHQ� ND\QDNODQDQ�
PL\HOLW�DUDVÕQGDNL�IDUNODUÕQ�DQDOL]�HGLOPHVL�KHGHIOHQPLúWLU�
�
GEREÇ ve YÖNTEMLER
øVWDQEXO�3URI��'U��&HPLO�7DúFÕR÷OX�ùHKLU�+DVWDQHVL�1|URORML�
NOLQL÷LQGH��2FDN������YH�2FDN������WDULKOHUL�DUDVÕQGD�WUDQV�
YHUV� PL\HOLW� WDQÕVÕ\OD� \DWDUDN� L]OHQHQ� ������ \Dú� DUDVÕ�
ROJXODUÕQ�GRV\DODUÕ�UHWURVSHNWLI�RODUDN�LQFHOHQGL��'HMHQHUDWLI�
RPXULOLN� KDVWDOÕ÷ÕQD� \RO� DoDQ� EDVÕ\D� ED÷OÕ� PL\HORSDWL� YH�
LQWUDPHG�OOHU� QHRSOD]L� LOH� ELOLQHQ� 06� WDQÕVÕ� ROXS� PL\HOLW�
HSL]RGX� LOH�EDúYXUDQ�ROJXODU�oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ�� øON�DWDN�
WUDQVYHUV�PL\HOLW�WDEORVX�RODQ�06�KDVWDODUÕ�oDOÕúPD\D�DOÕQGÕ��
'HPRJUDILN� YHULOHU�� VHPSWRP� V�UHVL� �VHPSWRPODUÕQ�
EDúODQJÕFÕQGDQ� KDVWDQH� EDúYXUXVX� DUDVÕQGD� JHoHQ� ]DPDQ���
DNXW�YH\D�VXEDNXW�EDúODQJÕo�úHNOL��NOLQLN�EXOJXODU�ND\ÕW�DOWÕQD�
DOÕQGÕ�� 0L\HOLW� EXOJXODUÕ�� NXDGULSDUH]L�� SDUDSDUH]L�� GX\VDO��
PRWRU� EXOJXODU�� WDP� YH\D� NÕVPL� WXWXOXP� YDUOÕ÷Õ�� VILQNWHU�
GLVIRQNVL\RQX�QRW� HGLOGL��/RPEHU�SRQNVL\RQ�\DSÕODQ�KDVWD�
ODUÕQ�SURWHLQ�VHYL\HVL��K�FUH�DUWÕúÕ��ROLJRNORQDO�EDQG� �2.%��
SR]LWLIOL÷L�� LPPXQ� JORE�OLQ� *� �,J*�� LQGHNVL�� YLUDO� VHURORML�
JLEL�%H\LQ�2PXULOLN�6ÕYÕVÕ��%26��LQFHOHPH�VRQXoODUÕ�DQDOL]�
HGLOGL��9DVNXOLW�PDUNHUODUÕ�YH�VHURORMLN�WHVWOHU�JLEL�ODERUDWXYDU�
VRQXoODUÕ� GRV\DODUÕQGDQ� ND\ÕW� DOWÕQD� DOÕQGÕ��*HUoHNOHúWLULOHQ�
YLUDO� VHURORMLOHU� DUDVÕQGD� úXQODU� YDUGÕ�� øQVDQ� ED÷ÕúÕNOÕN� \HW��
PH]OL÷L� YLU�V�� �+XPDQ� ,PPXQRGHILFLHQF\� 9LUXV�� +,9���
6LWRPHJDORYLU�V��&09���+HSDWLW�$��%��&��+HUSHV�6LPSOHNV�
YLU�V���+69����YH����9DULVHOOD�=RVWHU�YLU�V���9=9���$UGÕúÕN�
WHVWOHUGH� ,J0� ROXúXPX� YH�YH\D� G|UW� YH\D� GDKD� ID]OD� ,J*�
VHYL\HVLQGH� DUWÕú�� SR]LWLI� YLUDO� VHURORML� RODUDN� NDEXO� HGLOGL��
+DVWDODUÕQ�PDQ\HWLN�UH]RQDQV�J|U�QW�OHPH��05*��VRQXoODUÕ�
J|]GHQ� JHoLULOGL�� 6DJLWWDO� VSLQDO� 05*¶GH� �o� YHUWHEUDO�
VHJPHQWWHQ�GDKD�X]XQ�7��KLSHULQWHQV�OH]\RQODU�X]XQ�VHJPHQW�
WXWXOXP���o�YHUWHEUDO�VHJPHQWWHQ�GDKD�NÕVD�RPXULOLN�OH]\RQ�
ODUÕ� NÕVD� VHJPHQW� WXWXOXP� RODUDN� EHOLUOHQGL�� /H]\RQODUÕQ�
PHGXOOD� VSLQDOLVWH� ORQJLWXGLQDO� YH� WUDQVYHUV� G�]OHPGH�
\HUOHúLPL��DQDWRPLN�WXWXOXP�E|OJHVL�QRW�HGLOGL��/H]\RQODUÕQ�
VD\ÕVÕ�� VDJLWWDO� G�]OHPGH� RPXULOLN� LoLQGH� X]XQODPDVÕQD�
X]DQWÕODUÕ��VDJLWWDO�G�]OHPGH��VHUYLNDO��WRUDVLN�YH�ORPEHU��YH�
DNVL\DO�G�]OHPGH��VDQWUDO�� ODWHUDO�� W�P�VSLQDO��ORNDOL]DV\RQ�
ODUÕ�GH÷HUOHQGLULOGL��102�WDQÕVÕ�LoLQ�DTXRSRULQ���$�43���,J*�
WHVWL� \DSÕOGÕ�� 102� WDQÕVÕ� ����� :LQJHUFKXFN� YH�
DUNDGDúODUÕQÕQ�X]ODúÕ�NULWHUOHULQH�J|UH�NRQXOGX������06�WDQÕVÕ�
LoLQ������0F'RQDOG�NULWHUOHUL�X\JXODQGÕ������+DVWDODU�HWL\R�
ORMLVLQGH� KHUKDQJL� ELU� QHGHQ� VDSWDQPD\DQ� LGL\RSDWLN� WUDQV�
YHUV� PL\HOLW� �L$70�� ROJXODUÕ� LOH� HQIHNVL\|]�� YDVN�OHU��
LQIODPDWXDU�� GHPL\HOLQL]DQ� SDWRORMLOHU� VDSWDQDQ� LGL\RSDWLN�
ROPD\DQ� WUDQVYHUV� PL\HOLW� �LR$70�� ROJXODUÕ� úHNOLQGH� LNL�
JUXED�D\UÕODUDN��JUXSODU�DUDVÕ�|]HOOLNOHU�NDUúÕODúWÕUÕOGÕ�

øVWDWLVWLNVHO�DQDOL]OHU�6366��6WDWLVWLFDO�3DFNDJ�IRU�WKH�6RFLDO�
6FLHQFHV�������LVWDWLVWLN�SDNHW�SURJUDPÕ�NXOODQÕODUDN�\DSÕOGÕ��
9HULOHULQ�QRUPDO�GD÷ÕOÕPD�X\JXQOX÷X�.ROPRJRURY�6PLUQRY�
WHVWL� LOH� EHOLUOHQGL�� 7DQÕPOD\ÕFÕ� |]HW� LVWDWLVWLNOHU� V�UHNOL�
GH÷LúNHQOHU� LoLQ� RUWDODPD� �PLQLPXP�PDNVLPXP�YH�6'�� YH�
NDWHJRULN�GH÷LúNHQOHU�LoLQ�IUHNDQV�YH�\�]GH�RODUDN�EHOLUWLOGL��
.DWHJRULN�YHULOHU�DUDVÕQGDNL�LOLúNL�NL�NDUH�WHVWL�LOH�GH÷HUOHQGL�
ULOGL��øNL�ED÷ÕPVÕ]�JUXEXQ�RUWDODPDODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕQ�
GD�QRUPDO�GD÷ÕOÕPD�X\JXQ�YHULOHUGH�6WXGHQW� W� WHVWL�� QRUPDO�
GD÷ÕOÕPD� X\JXQ� ROPD\DQ� YHULOHUGH� 0DQQ�:KLWQH\� 8� WHVWL�
NXOODQÕOGÕ��øVWDWLVWLNVHO�DQODPOÕOÕN�G�]H\L�S������RODUDN�NDEXO�
HGLOGL�
dDOÕúPD�LoLQ�3URI��'U��&HPLO�7DúFÕR÷OX�ùHKLU�+DVWDQHVL�\HUHO�
HWLN� NRPLWHVLQGHQ� HWLN� NXUXO� RQD\Õ� DOÕQGÕ� ����������������
dDOÕúPD� +HOVLQNL� ELOGLUJHVL� LONHOHULQH� YH� L\L� X\JXODPDODU�
NÕODYX]ODUÕQD�� � $UDúWÕUPD� YH� <D\ÕQ� (WL÷LQH� X\JXQ� RODUDN�
\DSÕOGÕ�� dDOÕúPDQÕQ� \DSÕODFD÷Õ� LOJLOL� NXUXPGDQ� JHUHNOL� L]LQ�
DOÕQPÕúWÕU�

BULGULAR
dDOÕúPD\D� ������ \Dú� DUDOÕ÷ÕQGDNL� ��¶VL� NDGÕQ�� ��¶L� HUNHN�
WRSODP���� KDVWD� GDKLO� HGLOGL��+DVWDODUÕQ������¶�QGH� L$70�
VDSWDQÕUNHQ�������¶VÕQGD� HWL\RORMLN� WDQÕ\D� XODúÕOGÕ�� %XQODU�
GDQ� LON� SDUVL\HO� PL\HOLW� HSL]RGX� LOH� EDúYXUDQ� G|UW� ROJXGD�
��������06� WDQÕVÕ� L]OHPGH� NRQXOGX��102� WDQÕVÕ� �� ROJX\D�
������ NRQXOGX��'L÷HU� WDUDIWDQ��� ROJXGD� ������ LQIHNVL\RQD�
ED÷OÕ�$70�VDSWDQPÕú�ROXS�EXQODUGDQ�LNL�ROJXGD��������+69�
WLS� ��� LNL� ROJXGD� ������� +,9�� ELU� ROJXGD� ������� &09�� LNL�
ROJXGD��������W�EHUN�OR]�WHVSLW�HGLOGL��+DVWDODUÕQ�����¶VÕQGD�
�Q ��� LVNHPLN�$70������¶XQGD� �Q ��� VSLQDO� GXUDO� DUWHUL\�
RYHQ|]�ILVW�O�VDSWDQGÕ��'DKD�|QFH�ELOLQHQ�RWRLPP�Q�KDVWDOÕN�
WDQÕVÕ� ROPD\DQ� $70¶OL� ELU� ROJX� ������� 6LVWHPLN� /XSXV�
HULWHPDWR]XV� �6/(��� �� ROJX� ������� 6M|JUHQ� VHQGURPX� LOH�
LOLúNLOL\GL�� +DVWDODUGDNL� HWL\RORMLN� GD÷ÕOÕPD� LOLúNLQ� YHULOHU�
*UDILN��¶GH�J|VWHULOPLúWLU�

*UDILN����$NXW�WUDQVYHUV�PL\HOLW�KDVWDODUÕQGDNL�HW\RORMLN�GD÷ÕOÕP

L$70¶OL� �¶L� NDGÕQ�� �¶VÕ� HUNHN� ��� ROJXQXQ� \Dú� RUWDODPDVÕ�
������������ ROXS� LR$70� JUXEXQD� J|UH� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ�G�]H\GH�G�ú�N�VDSWDQGÕ� �S �������� L$70�JUXEXQGD�
VHPSWRP�V�UHVL�LR$70�JUXEXQD�J|UH�DQODPOÕ�G�ú�N�EXOXQGX�
�S ���������2OJXODUÕQ��¶X� DNXW�� �¶VL� VXEDNXW�EDúODQJÕoOÕ\GÕ��
0L\HOLW� EXOJXODUÕ� J|]GHQ� JHoLULOGL÷LQGH� �� ROJXGD� NXDGULSD�
UH]L�� �� ROJXGD� SDUDSDUH]L�PHYFXWWX��7DP� WXWXOXP� ROJXODUÕQ�
�����¶LQGH�� NÕVPL� WXWXOXP� LVH� �����¶LQGH� VDSWDQGÕ�� ho�

ROJXGD�PRWRU�EXOJXODU����ROJXGD�LVH�GX\VDO�YH�PRWRU�EXOJXODU�
YDUGÕ�� 6ILQNWHU� NXVXUX� KDVWDODUÕQ� �����¶VLQGH� WHVSLW� HGLOGL��
0L\HOLW� NOLQLN� EXOJXODUÕ� DoÕVÕQGDQ� KHU� LNL� JUXS� DUDVÕQGD�
LVWDWLVWLNVHO�DQODPOÕ�ELU�IDUNOÕOÕN�VDSWDQPDGÕ��S�!������
LR$70¶OL����ROJXQXQ�\Dú�RUWDODPDVÕ��������������ROXS���¶L�
NDGÕQ���¶X�HUNHNWL��*UXSODU�DUDVÕQGD�FLQVL\HW�GD÷ÕOÕPÕ�DoÕVÕQ�
GDQ�DQODPOÕ�IDUNOÕOÕN�VDSWDQPDGÕ��S �������+DVWDODUGDQ���¶L�
DNXW�� �¶X� VXEDNXW� G|QHPGH�EDúYXUPXúWX��2OJXODUÕQ�PL\HOLW�
DoÕVÕQGDQ� NOLQLN� EXOJXODUÕ� J|]GHQ� JHoLULOGL÷LQGH� ��¶XQGD�
NXDGULSDUH]L�� ��¶�QGH� SDUDSDUH]L� PHYFXWWX�� %X� JUXSWDNL�
KDVWDODUÕQ�\DUÕVÕQGD�WDP�WXWXOXP�\DUÕVÕQGD�GD�NÕVPL�WXWXOXP�
J|]OHQGL�� 6HNL]� ROJXGD� PRWRU� EXOJXODU�� �� ROJXGD� GX\VDO�
EXOJXODU�����ROJXGD�LVH�GX\VDO�YH�PRWRU�EXOJXODU�YDUGÕ��6ILQN�
WHU�NXVXUX�KDVWDODUÕQ����¶LQGH�WHVSLW�HGLOGL��LR$70¶OL���ROJX�
WDNLS� HGHQ�G|QHPGH�DUD\D�JLUHQ� HQIHNVL\RQ�YH�NDUGL\RSXO�
PRQHU�SUREOHPOHUH�ED÷OÕ�RODUDN�ND\EHGLOGL��7DEOR�,¶GH�KDVWD�
ODUÕQ� GHPRJUDILN� YH� NOLQLN� EXOJXODUÕ� D\UÕQWÕOÕ� ELU� úHNLOGH�
VXQXOPXúWXU�

7DEOR�,��+DVWD�*UXSODUÕQÕQ�'HPRJUDILN�YH�.OLQLN�%XOJXODUÕ��

+DVWDODUÕQ������¶XQD����L$70¶OL�KDVWD�����LR$70¶OL�KDVWD��
ORPEHU� SRQNVL\RQ� LúOHPL� X\JXODQGÕ� YH� EX� ROJXODUÕQ�
������¶LQGH�%26�SURWHLQ�\�NVHNOL÷L�WHVSLW�HGLOGL��2UWDODPD�
%26� SURWHLQL� LR$70� JUXEXQGD� ���� ������ JU�GO�� L$70�
JUXEXQGD� LVH� ������� ������ JU�GO� VDSWDQPÕú� ROXS� LNL� JUXS�
DUDVÕQGD�RUWDODPD�%26�SURWHLQL�DoÕVÕQGDQ�DQODPOÕ�LVWDWLVWLNVHO�
IDUNOÕOÕN�VDSWDQPDGÕ� �S!�������2.%�SR]LWLIOL÷L� LR$70¶OL��o�
KDVWDGD�WLS���SDWHUQGH��LNL�KDVWDGD�WLS���SDWHUQGH�ROPDN��]HUH�
WRSODP���KDVWDGD����������WHVSLW�HGLOGL��%26�,J*�LQGHNVL���
KDVWDGD����������\�NVHN�EXOXQGX��%26�K�FUH�DUWÕúÕ���KDVWDGD�
���������VDSWDQGÕ�
05*� VRQXoODUÕQD� J|UH� KHU� LNL� JUXSWD� GD� WRUDNDO� RPXULOLN�
\HUOHúLPL�HQ�VÕN�J|U�OPHNOH�ELUOLNWH�LNL�JUXS�DUDVÕQGD�OH]\RQ�
\HUOHúLPL� DoÕVÕQGDQ� JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ� IDUNOÕOÕN� VDSWDQPDGÕ� �S!������� (Q� VÕN� RODUDN� W�P�
RPXULOLN�WXWXOXPX�J|U�OG���øNLQFL�VÕNOÕNWD�LVH�VDQWUDO�\HUOHúLP�
J|]OHQGL��2PXULOLN� \DUÕPÕ�YH\D� ODWHUDOLQLQ� WXWXOXPXQXQ� LVH�
GDKD� QDGLU� ROGX÷X� WHVSLW� HGLOGL�� +DVWD� JUXSODUÕ� DUDVÕQGD�
OH]\RQ� ORNDOL]DV\RQX� DoÕVÕQGDQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
IDUNOÕOÕN� VDSWDQPDGÕ� �S!������� 5DG\RORORMLN� RODUDN� VSLQDO�
VHJPHQW�WXWXOXPX�DoÕVÕQGDQ�LR$70�JUXEXQGD�L$70�JUXEXQD�

J|UH� X]XQ� VHJPHQW� WXWXOXP� RUDQÕ� GDKD� \�NVHN� EXOXQGX�
�S ������� 7DEOR� ,,¶GH� KDVWD� JUXSODUÕQD� DLW� ODERUDWXYDU� YH�
05*�EXOJXODUÕ�D\UÕQWÕOÕ�ELU�úHNLOGH�J|VWHULOPLúWLU��

7DEOR�,,��+DVWD�*UXSODUÕQÕQ�/DERUDWXYDU�YH�0DJQHWLN�
�����������������5H]RQDQV�*|U�QW�OHPH�%XOJXODUÕ��

<):<1̪5)
�$NXW�WUDQVYHUV�PL\HOLWWHNL�HWL\RORMLOHULQ�oHúLWOLOL÷L�QHGHQL\OH��
NOLQLN�� %26� VRQXoODUÕ� 05*¶GHNL� OH]\RQ� J|U�Q�POHULQLQ�
GLNNDWOL� ELU� úHNLOGH� GH÷HUOHQGLULOPHVL�� D\ÕUÕFÕ� WDQÕQÕQ� KÕ]OD�
\DSÕOPDVÕ� YH� X\JXQ� WHGDYLQLQ� HUNHQ� EDúODQPDVÕ� |QHPOLGLU��
L$70�RODVÕ�HWL\RORMLN�QHGHQOHU�GÕúODQDUDN�WHúKLV�HGLOLU��%LUoRN�
oDOÕúPDGD� L$70� RUDQÕ� ������� DUDVÕQGD� ELOGLULOPLúWLU�
��������������� %L]LP� oDOÕúPDPÕ]GD� GD� OLWHUDW�UOH� X\XPOX�
RODUDN�KDVWDODUÕQ������¶�QGH�L$70�VDSWDQPÕúWÕU�
$70¶GH�NOLQLN�WDEOR���VDDW����J�Q�LoHULVLQGH�DNXW�WDEOR�\D�GD�
VRQUDVÕQGD�VXEDNXW�ELU�úHNLOGH�J|U�OHELOLU��������dDOÕúPDPÕ]�
GD�L$70�JUXEXQGD�DNXW�EDúODQJÕo��������RUDQÕQGD�J|U�OG���
L$70� JUXEXQGD� RUWDODPD� VHPSWRP� V�UHVL� ������ ����� J�Q�
VDSWDQGÕ�YH�LR$70�JUXEXQD�J|UH�DQODPOÕ�RODUDN�G�ú�N�EXOXQ�
GX��$70�YDNDODUÕQÕQ�\Dú�GD÷ÕOÕPÕ�������\DúODUÕ�DUDVÕQGD�YH�
������ \DúODU� DUDVÕQGD� ELPRGDO� SLN� \DSPDNWDGÕU� ����� %L]LP�
oDOÕúPDPÕ]GD�GD�$70�ROJXODUÕQÕQ�\Dú�RUWDODPDVÕ�������ROXS�
EX�EXOJXPX]�OLWHUDW�UOH�X\XPOXGXU�
7UDQVYHUV�PL\HOLWWH�WLSLN�05*�J|U�Q�P���NRUGXQ�HQLQH�NHVLW�
DODQÕQÕQ� �oWH� LNLVLQGHQ� ID]ODVÕQÕ� NDSVD\DQ�� LNLGHQ� ID]OD�
VHJPHQWH� X]DQDQ� PHUNH]L� 7�� KLSHULQWHQV� RPXULOLN�
OH]\RQXGXU�� 7RUDVLN� NRUG� GDKD� VÕN� HWNLOHQLU� �����������
dDOÕúPDPÕ]GDNL�L$70�JUXEXQGD�HQ�VÕN�RODUDN�WRUDNDO�VSLQDO�
\HUOHúLP� YH� W�P� PHGXOOD� VSLQDOLVWH� WXWXOXP� J|U�OG��� %X�
EXOJX�OLWHUDW�U�LOH�X\XPOX\GX����������ø$70�JUXEXQGD�NÕVD�
VHJPHQW�WXWXOXPX��LR$70�JUXEXQD�J|UH�DQODPOÕ�RODUDN�GDKD�
ID]OD� VDSWDQGÕ�� %X� EXOJX� NÕVD� VHJPHQW� WXWXOXP� ROPD\DQ�
KDVWDODUGD� LOHUL� HWL\RORMLN� DUDúWÕUPDQÕQ� ID\GDOÕ� RODFD÷ÕQÕ�
G�ú�QG�UPHNWHGLU�� gWH� \DQGDQ� 06
GHNL� NODVLN� RPXULOLN�
OH]\RQODUÕ��LGL\RSDWLN�$70¶QLQ�DNVLQH�N�o�N�ROXS�LNLGHQ�D]�
YHUWHEUDO�VHJPHQWL�LoHULU��6HUYLNDO�E|OJHGH��WRUDNDO�E|OJHGHQ�
GDKD� VÕN� J|U�OPHNWHGLU�� *HQHOOLNOH� SRVWHURODWHUDO� \HUOHúLP�
OLGLU�����������06�KDVWDODUÕQÕQ�������¶ÕQGD�GL÷HU�VHPSWRP�
ODUGDQ� |QFH�� ���¶ÕQGD� KDVWDOÕN� V�UHFLQGH�$70� JHOLúHELOLU�
��������dDOÕúPDPÕ]GD���SDUVL\HO�PL\HOLWOL�KDVWD\D�06�WDQÕVÕ�
NRQXOPXú� ROXS� EX� LR$70¶OL� KDVWDODUÕQ� �����¶VÕQÕ� ROXúWXU�

PXúWXU��1RYDN�YH�DUNDGDúODUÕQÕQ����DNXW�PL\HORSDWLOL�KDVWDGD�
\DSWÕNODUÕ� UHWURVSHNWLI� VHULGH�� DNXW� PL\HORSDWLQLQ� EDúOÕFD�
QHGHQL� 06� ROGX÷XQX� VDSWDPÕúODUGÕU� ������ %DKVHGLOHQ�
oDOÕúPDODUD�J|UH�VHULPL]GHNL�06�KDVWD�RUDQÕQÕQ�GDKD�G�ú�N�
ROPDVÕQÕQ� QHGHQL� GDKD� |QFH� ELOLQHQ� 06� KDVWDOÕ÷ÕQD� ED÷OÕ�
PL\HOLW�DWD÷Õ\OD�JHOHQ�ROJXODUÕ�oDOÕúPD�GÕúÕ�EÕUDNÕOPDVÕ�RODELO�
LU��%26�DQDOL]L�06¶H�ED÷OÕ�$70¶L�GL÷HU�HWL\RORMLN�QHGHQOH�
UGHQ�D\ÕUW�HWPHNWH�NXOODQÕOÕU��g]HOOLNOH�2.%�WLS���YDUOÕ÷Õ�06�
WDQÕVÕQÕ� GHVWHNOHPHNWHGLU�� dDOÕúPDPÕ]GD� 2.%� SR]LWLIOL÷L�
L$70¶OL� �� KDVWDGD� WHVSLW� HGLOPLúWLU��'|UW� KDVWD\D� NHVLQ�06�
WDQÕVÕ� NRQXOPXúWXU�� 7UDQVYHUV� PL\HOLW��06
LQ� QDGLU� J|U�OHQ�
ELU�EDúODQJÕo�WDEORVX�ROVD�GD�VRQXoODUÕPÕ]�VHUYLNDO�WXWXOXPOD�
JHOHQ��NÕVD�VHJPHQW�WXWXOXPX�RODQ��%26�2.%�SR]LWLIOL÷L�RODQ�
KDVWDODUGD�06�D\ÕUÕFÕ�WDQÕGD�|QFHOLNOL�G�ú�Q�OPHVL�JHUHNWL÷L�
QL�YXUJXODPDNWDGÕU��
8]XQ� VHJPHQW� WUDQVYHUV�PL\HOLW� �/(70��� JHQHOOLNOH�� X]XQ�
OX÷X� HQ� D]� �� YHUWHEUDO� VHJPHQW� ER\XQFD� V�UHNOL� X]DQDQ�
PL\HOLW� DQODPÕQD� JHOLU� ������ (Q� VÕN� QHGHQ� 102� ROPDVÕQD�
UD÷PHQ�� RPXULOLN� HQIDUNW�V�� YH� SDUDLQIHNVL\|]� PL\HORSDWL�
JLEL� GXUXPODUGD� GD� J|U�OHELOLU�� /(70�� 102� LOH� LOLúNLVL�
QHGHQL\OH� RGDN� QRNWDVÕ� KDOLQH� JHOPLúWLU�� 102� LOH� LOLúNLOL�
PL\HORSDWLQLQ� WLSLN�05*�|]HOOLNOHUL� OH]\RQODUÕQ�NLWOH� HWNLVL�
\DSPDVÕ� YH� NRQWUDVW� DUWÕúÕ� LOH� ELUOLNWH� PHUNH]L� ROPD�
H÷LOLPLQGH� ROPDVÕGÕU�� 6RQ� \ÕOODUGD� EL\REHOLUWHoOHU� LOH�
102¶QXQ�NOLQLN�WDQÕQÕUOÕ÷Õ�DUWPÕúWÕU��/(70¶GH����
D�NDGDU�
GH÷LúHQ� RUDQODUGD� 102� WDQÕVÕ� NRQXODELOPHNWHGLU� ���������
dDOÕúPDPÕ]GD�X]XQ�VHJPHQW�WXWXOXP�LR$70�JUXEXQGD�GDKD�
VÕN� J|]OHQGL�� dDOÕúPDPÕ]GD� W�P� $70¶OL� KDVWDODUÕQ�
���¶VLQGH�� LR$70¶OL� KDVWDODUÕQ� ������¶VÕQGD� 102� WHVSLW�
HGLOPLú� ROXS� 102¶OX� KDVWDODUÕQ� W�P�QGH� /(70� VDSWDQGÕ��
8]XQ�VHJPHQW� WXWXOXPX�VDSWDQDQ�KDVWDODUGD�102�YH�GL÷HU�
LR$70�QHGHQOHUL�DoÕVÕQGDQ�GLNNDWOH�DUDúWÕUÕOPDOÕGÕU��
/(70� LoLQ� GL÷HU� SRWDQVL\HO� QHGHQOHU� 6/(� YH� 6M|JUHQ�
VHQGURPXGXU�� 6/(� KDVWDODUÕQÕQ� ������¶XQXQ� LON� NOLQLN�
SUH]HQWDV\RQX� WUDQVYHUV� PL\HOLW� RODELOPHNWHGLU� ���������
6M|JUHQ� VHQGURPOX� KDVWDODUÕQ� LVH���� LOD���
LQGH� WUDQVYHUV�
PL\HOLW� RUWD\D� oÕNWÕ÷Õ� G�ú�Q�OPHNWHGLU� ��������� $70¶OL�
ROJXODUGD�\�NVHN�DQWLQ�NOHHU�DQWLNRU�G�]H\L��%26¶GD�\�NVHN�
WLWUHGH�,J*�YDUOÕ÷Õ�YH�VHGLPHQWDV\RQ�\�NVHNOL÷L�LOH�05*
GH�
VDQWUDO� VLQLU� VLWHPLQGH� GHPL\HOLQL]DQ� OH]\RQODU� YDUOÕ÷ÕQGD�
6/(� WDQÕVÕ� DNOD� JHOPHOLGLU� ������ dDOÕúPDPÕ]GD� GDKD� |QFH�
ELOLQHQ�RWRLPP�Q�KDVWDOÕN�WDQÕVÕ�ROPD\DQ�WUDQVYHUV�PL\HOLWOL�
��ROJXGD�6/(��GL÷HU�ROJXGD�6M|JUHQ�VHQGURPX�WDQÕVÕ�NRQXO�
PXúWXU�� 7UDQVYHUV� PL\HOLW� 6M|JUHQ� VHQGURPXQD� HúOLN�
HWWL÷LQGH�� JHQHOOLNOH� RPXULOL÷LQ� �oWHQ� ID]OD� VHJPHQWLQH�
\D\ÕOÕU�� 6HUYLNDO� YH� WRUDVLN� RPXULOL÷L� NDSVD\DQ� OH]\RQODU�
6M|JUHQ� VHQGURPXQGD� HQ� VÕN� J|U�OHQ� SDWHUQGLU� ������%L]LP�
ROJXPX]GD� GD� VHUYLNRWRUDVLN� YH� X]XQ� VHJPHQW� WXWXOXP�
EXOJXODUÕ�PHYFXWWX��
gWH� \DQGDQ� HQIHNVL\|]� SDWRMHQOHU� |QHPOL� ELU� HWL\RORMLN�
NDWHJRUL�ROXS��GR÷UXGDQ�SDWRMHQLN�HWNL�YH\D�SDUDHQIHNVL\RQ�
\ROX\OD� PL\HOLWH� QHGHQ� RODELOLU� ������ <HWLúNLQ� SRS�ODV\RQ�
oDOÕúPDODUÕQGD�� SDUDHQIHNVL\|]� HWL\RORML�$70¶OHULQ� ��� LOD�
��
LQGH�ELOGLULOPLúWLU����������g]HOOLNOH�+69���VDNUDO�GRUVDO�
N|N� JDQJOLRQODUÕQGD� \HQLGHQ� DNWLYDV\RQXQ� DUDFÕOÕN� HWWL÷L�
PL\HOLW�LOH�LOLúNLOHQGLULOPLúWLU��5DGLN�ORPL\HOLWWHQ�QHNURWL]DQ�
PL\HOLWH�NDGDU�GH÷LúHQ�WXWXOXPD�VHEHS�RODELOLU��7DQÕ�%26¶GD�
+69��¶QLQ� SROLPHUD]� ]LQFLU� UHDNVL\RQX� �3&5�� WHVWL� LOH�

$NDQ�2��YH�DUN�$NG�7ÕS�'�����������
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7UDQVYHUVH� 0\HOLWLV� &RQVRUWLXP� :RUNLQJ�
*URXS��3URSRVHG�GLDJQRVWLF�FULWHULD�DQG�QRVROR�
J\� RI� DFXWH� WUDQVYHUVH� P\HOLWLV�� 1HXURORJ\�
������������±�����

6FRWW�7)��)URKPDQ�(�0��'H�6H]H�-��*URQVHWK�*�
6��:HLQVKHQNHU�%*��(YLGHQFH�EDVHG�JXLGHOLQH��
&OLQLFDO� HYDOXDWLRQ� DQG� WUHDWPHQW�RI� WUDQVYHUVH�
P\HOLWLV��UHSRUW�RI�WKH�7KHUDSHXWLFV�DQG�7HFKQRO�
RJ\�$VVHVVPHQW�6XEFRPPLWWHH�RI�WKH�$PHULFDQ�
$FDGHP\� RI� 1HXURORJ\�� 1HXURORJ\� ������
�����������±���

&RQWHQWWL� (&�� +U\E� -3�� 'LHJR� $�� 3DFH� -/'��
3HUDVVROR�0��(WLRORJLF�VSHFWUXP�DQG�IXQFWLRQDO�
RXWFRPH� RV� WKH� DFXWH� LQIODPPDWRU\� P\HOLWLV��
$FWD�1HXURO�%HOJ���������������

:HLQVKHQNHU�%*��9XNXVLF�6��:LQJHUFKXN�'0��
9XNXVLF�6��/LQER�/��3LWWRFN�6-��/XFFKLQHWWL�&�)��
/HQQRQ�9$��1HXURP\HOLWLV�RSWLFD� ,J*�SUHGLFWV�
UHODSVH�DIWHU�ORQJLWXGLQDOO\�H[WHQVLYH�WUDQVYHUVH�
P\HOLWLV��$QQ�1HXURO���������������������

6H]H� -�� 6WRLNRYLF� 7�� %UHWHDX� *�� /XFDV� &��
3DVWXUHO� 80�� *DXYULW� -<�� +DFKXOOD� (�� 9HKLHU�
)0�� 3UXYR� -3�� /H\V� '�� 'HVWHH�$�� +DWURQ� 3<��
9HUPHUVFK� 3�� $FXWH� P\HORSDWKLHV�� &OLQLFDO��
ODERUDWRU\� DQG� RXWFRPH� SURILOHV� LQ� ��� FDVHV��
%UDLQ���������������±����

$QQXQ]LDWD� 3�� 0DVL� *�� &LRQL� &�� *DVWDOGL� 0��
0DUFKLRQL� (�� '¶DPLFR� (�� 3DWWL� )�� /DURQL� $��
0DQFDUGL�*��9LWHWWD�)��6ROD�3��&OLQLFDO��ODERUDWR�
U\�IHDWXUHV��DQG�SURJQRVWLF�IDFWRUV�LQ�DGXOW�DFXWH�
WUDQVYHUVH�P\HOLWLV��DQ�,WDOLDQ�PXOWLFHQWHU�VWXG\��
1HXURO�VFLHQFHV�������������������

&UHH� %$&��:LQJHUFKXFN�'0��$FXWH� WUDQVYHUV�
P\HOLWLV� øV� WKH� LGLRSDWKLF´� IRUP� YDQLVKLQJ"�
1HXURORJ\�����������������

:LQJHUFKXN�'0��%DQZHOO�%��%HQQHWW�-/��&DEUH�
3��&DUUROO�:��&KLWQLV�7��GH�6H]H� -��)XMLKDUD�.��
*UHHQEHUJ� %�� -DFRE�$�� -DULXV� 6�� /DQD�3HL[RWR�
0��/HY\�0��6LPRQ�-+��7HQHPEDXP�6��7UDERXO�
VHH�$/��:DWHUV�3��:HOOLN�.(��:HLQVKHQNHU�%*��
,QWHUQDWLRQDO� FRQVHQVXV� GLDJQRVWLF� FULWHULD� IRU�
QHXURP\HOLWLV� RSWLFD� VSHFWUXP� GLVRUGHUV��
1HXURORJ\������������������±���

&DUUROO� :0�� ����� 0F'RQDOG� 06� GLDJQRVWLF�
FULWHULD�� (YLGHQFH�EDVHG� UHYLVLRQV�� 0XOW� 6FOHU�
�����������������

*DVWDOGL�0��0DUFKLRQL�0��%DQIL�3��0DULDQL�9��
/RGRYLFR� /'�� %HUJDPDVFKL� 5�� $OIRQVL� (��
%RUUHOOL�3��)HUUDUR�2(��=DUGLQL�(��3LFKLHFFKLR�$��
&RUWHVH�$��:DWHUV� 3��:RRGKDOO� 0�� &HURQL� 0��
0DXUL�0��)UDQFLRWWD�'��3UHGLFWRUV�RI�RXWFRPH�LQ�
D� ODUJH� UHWURVSHFWLYH� FRKRUW� RI� SDWLHQWV� ZLWK�
WUDQVYHUVH�P\HOLWLV��0XOWLSOH�6FOHURVLV� -RXUQDO��
�����������

&RKHQ�(*��.RQHQ�2��1HYR�<��&RKHQ�5��+DOHY\�
$��6KXSHU�$ø�$KDURQL�6��3URJQRVWLF�3DUDPHWHUV�
RI� $FXWH� 7UDQVYHUVH� 0\HOLWLV� LQ� &KLOGUHQ��
-RXUQDO�RI�&KLOG�1HXURORJ\�����������

*RK�&��'HVPRQG�30��3KDO�30��05,�LQ�7UDQV�
YHUVH�0\HOLWLV�� -RXUQDO� RI�0DJQHWLF� UHVRQDQFH�
øPDJLQJ��������������

1RZDN� '$��0XW]HQEDFK� 6�� )XFKV� ++��$FXWH�
P\HORSDWK\�� 5HWURVSHFWLYH� FOLQLFDO�� ODERUDWRU\��
05,�DQG�RXWFRPH�DQDO\VLV�RI����FDVHV��-RXUQDO�
RI�&OLQLFDO�1HXURVFLHQFH�����������������±���

1RZDN� '$�� 0XW]HQEDFK� 6�� 7RSND� +�� $FXWH�
P\HORSDWK\�RI�XQNQRZQ�DHWLRORJ\��$�IROORZ�XS�
LQYHVWLJDWLRQ�� -RXUQDO� RI�&OLQLFDO�1HXURVFLHQFH�
���������������±���

:HVW�7:��+HVV�&��&UHH�%$&��$FXWH�7UDQVYHUVH�
0\HOLWLV�� 'HP\HOLQDWLQJ�� LQIODPPDWRU\� DQG�
LQIHFWLRXV� 0\HORSDWKLHV�� 6HPLQ� 1HXURO�
����������������

:�� 2OLYHU� 7RELQ�� %ULDQ� *�� :HLQVKHQNHU�� DQG�
&ODXGLD�)��/XFFKLQHWWL��/RQJLWXGLQDOO\�H[WHQVLYH�
WUDQVYHUVH�P\HOLWLV�� &XUU� 2SLQ�1HXURO���������
�����������

/HQQRQ�9$��:LQJHUFKXN�'0��.U\]HU�7-�3LWWRFN�
6-�� /XFFKLQHWWL� &)�� )XMLKDUD� .�� 1DNDVKLPD� ,��
:HLQVKHQNHU�%*��$�VHUXP�DXWRDQWLERG\�PDUNHU�
RI�QHXURP\HOLWLV�RSWLFD��GLVWLQFWLRQ�IURP�PXOWL�
SOH�VFOHURVLV��/DQFHW����������������±�����

:LQJHUFKXN� '0�� /HQQRQ� 9$�� 3LWWRFN� 6-��
/XFFKLQHWWL� &� )�� :HLQVKHQNHU� %*�� 5HYLVHG�
GLDJQRVWLF� FULWHULD� IRU� QHXURP\HOLWLV� RSWLFD��
1HXURORJ\���������������±���

1DUGRQH�5��)LW]JHUDOG�57��%DLOH\�$��/RQJLWXGL�
QDOO\� H[WHQVLYH� WUDQVYHUVH�P\HOLWLV� LQ� V\VWHPLF�
OXSXV�HU\WKHPDWRVXV��&DVH�UHSRUW�DQG�UHYLHZ�RI�
WKH�OLWHUDWXUH��&OLQ�1HXURO�1HXURVXUJ������������
������

6FKXO]� 6:�� 6KHQLQ� 0�� 0HKWD� $�� .HEHGH�$��
)OXHUDQW� 0�� 'HUN� &7�� ,QLWLDO� SUHVHQWDWLRQ� RI�
DFXWH� WUDQVYHUVH� P\HOLWLV� LQ� V\VWHPLF� OXSXV�
HU\WKHPDWRVXV�� GHPRJUDSKLF�� GLDJQRVLV��
PDQDJHPHQW�DQG�FRPSDULVRQ�WR�LGLRSDWKLF�FDVH��
5KH\PDWRO�,QW����������������±���
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%HUNRZLW]�$/��6DPXHOV�0$��7KH�QHXURORJ\�RI�
6M|JUHQ¶V� V\QGURPH� DQG� WKH� UKHXPDWRORJ\� RI�
SHULSKHUDO�QHXURSDWK\�DQG�P\HOLWLV��3UDFW�1HXURO�
���������������

-REOLQJ�.��/HGLQJKDP�'��1J�:)��*XDGDJQR�-��
3RVLWLYH�DQWL�02*�DQWLERGLHV� LQ�D�SDWLHQW�ZLWK�
6M|JUHQ
V� V\QGURPH� DQG� WUDQVYHUVH� P\HOLWLV��
(XURSHDQ� -RXUQDO� RI� 5KHXPDWRORJ\� �������
����������

$VXQGL�$��&HUYDQWHVL�$0��/LQ�1+��%DUERVD�)��
øQIHFWLRXV� 0\HOLWLV�� 6HPLQ� 1HXURO� ���������
���±���

0F4XLOODQ� *�� .UXV]RQ�0RUDQ� '�� )ODJJ� (:��
3DXORVH�55��3UHYDOHQFH�RI�KHUSHV�VLPSOH[�YLUXV�
W\SH���DQG�W\SH���LQ�SHUVRQV�DJHG��������8QLWHG�
6WDWHV�� ����������� 1&+6� 'DWD� %ULHI�
�������������±���

)X[�&$�� 3ILVWHU� 6��1RKO� )�� =LPPHUOL� 6��&\WR�
PHJDORYLUXV�DVVRFLDWHG� DFXWH� WUDQVYHUVH�P\HOL�
WLV� LQ� LPPXQRFRPSHWHQW�DGXOWV��&OLQ�0LFURELRO�
,QIHFW����������������±����

&KRQJ� -�� 'L� 5RFFR�$�� 7DJOLDWL� 0�� 'DQLVL� )��
6LPSVRQ� '0�� $WODV� 6:�� 05� ILQGLQJV� LQ�
$,'6�DVVRFLDWHG� P\HORSDWK\�� $-15� $P� -�
1HXURUDGLRO�����������������±���

:DVD\�0��$ULI�+��.KHDODQL�%��$KVDQ�+��1HXUR�
LPDJLQJ�RI�WXEHUFXORXV�P\HOLWLV��DQDO\VLV�RI�WHQ�
FDVHV�DQG� UHYLHZ�RI� OLWHUDWXUH�� -�1HXURLPDJLQJ�
���������������±�����

1DKLG�3��'RUPDQ�6(��$OLSDQDK�1��%DUU\�3�0��
%UR]HN�-/��&DWWDPDQFKL�$��&KDLVVRQ�/��&KDLV�
VRQ�5��'DOH\�&/��*U]HPVND�0��+LJDVKL�-0��+R�
&6�� +RSHZHOO� 3&�� .HVKDYMHH� 6�� /LHQKDUGW� &��
0HQ]LHV�5��0HUULILHOG�&��1DULWD�0��2¶%ULHQ�5��
3HORTXLQ� &$�� 5DIWHU\�$�� 6DXNNRQHQ� -�� 6FKDDI�
+6��6RWJLX�*��6WDUNH�-5��0LJOLRUL�*%��9HUQRQ�
$��2IILFLDO�$PHULFDQ�7KRUDFLF�6RFLHW\�&HQWHUV�
IRU� 'LVHDVH� &RQWURO� DQG� 3UHYHQWLRQ�,QIHFWLRXV�
'LVHDVHV� 6RFLHW\� RI�$PHULFD� &OLQLFDO� 3UDFWLFH�
*XLGHOLQHV��WUHDWPHQW�RI�GUXJ�VXVFHSWLEOH�WXEHU�
FXORVLV��&OLQ�,QIHFW�'LV�����������������±���

+VX� -/��&KHQJ�0<��/LDR�0)��+VX�+&��:HQJ�
<&��&KDQJ�.+��&KDQJ�+6��.XR�+&��+XDQJ�&&��
/\X� 5.�� /LQ� .-�� 5R� /6�� 7KH� HWLRORJLHV� DQG�
SURJQRVLV�DVVRFLDWHG�ZLWK�VSLQDO�FRUG�LQIDUFWLRQ��
$QQ�&OLQ�7UDQVO�1HXURO���������������������

+VX� -/��&KHQJ�0<��/LDR�0)��+VX�+&��:HQJ�
<&��&KDQJ�.+��&KDQJ�+6��.XR�+&��+XDQJ�&&��
/\X�5.��/LQ�.-��5R�/6��$�FRPSDULVRQ�EHWZHHQ�
VSLQDO� FRUG� LQIDUFWLRQ� DQG�QHXURP\HOLWLV� RSWLFD�
VSHFWUXP� GLVRUGHUV�� &OLQLFDO� DQG�05,� VWXGLHV��
6FL�5HS����������������

.ULQJV�7��7KURQ�$.��*HLESUDVHUW�6��*HLESUDVHUW�
6��$JLG�5��+DQV�)-��/DVMDXQLDV�3/��5HLQJHV�0��
(QGRYDVFXODU� PDQDJHPHQW� RI� VSLQDO� YDVFXODU�
PDOIRUPDWLRQV��1HXURVXUJ�5HY�����������±���

���

���

���

���

���

���

��

���

���

���

���

���

$
ND
Q�
2
��Y
H�
DU
N�

$
NG
�7
ÕS
�'
��
��
��
��
��
�



6LPPHQ�YH�DUN��ODUÕQÕQ�oDOÕúPDVÕQGD�ODNULPDO�NDQDO�JHQLúOL÷L�
RUWDODPDVÕ������PP��������PP�GLU������dLQOLOHU¶�GH�\DSÕODQ�
oDOÕúPDGD�ODNULPDO�NDQDO�JHQLúOL÷L�RUWDODPD��������������PP�
EXOXQPXú�ROXS�oRN�GDKD�JHQLúWLU�������6XQXODQ�oDOÕúPDGD�LVH�
ODNULPDO� NDQDO� JHQLúOL÷L� ���������� PP� EXOXQPXúWXU��
$YUXSDOÕODU¶� D� J|UH� GDKD� JHQLú�� dLQOLOHU¶� H� J|UH� LVH� GDKD�
GDUGÕU�� %XGD� HWQLVLWHQLQ� LQVDQ� DQDWRPLVL� �]HULQGHNL� HWNLVLQL�
RUWD\D�NR\PDNWDGÕU��/DNULPDO�NDQDOÕQ��GDKD�JHQLú�ROPDVÕQÕQ�
NOLQLN�HWNLOHUL�QHW�RODUDN�ELOLQPHPHNWHGLU�YH�NOLQLN�|QHPLQL�
EHOLUOHPHN�LoLQ�GDKD�ID]OD�oDOÕúPD\D�JHUHNVLQLP�YDUGÕU������

SONUÇ
3UH�ODNULPDO�UHVHV�JHQLúOL÷LQLQ�WRSOXPODU�DUDVÕQGD�|QHPOL�ELU�
HWQLN� IDUNOÕOÕN� J|VWHUGL÷LQL� J|VWHUPHNWHGLU�� � 3UHODNULPDO�
\DNODúÕP�$YUXSDOÕODU¶D� EHQ]HU� úHNLOGH� KDVWDODUÕQ����¶� LQGH�
X\JXODQDELOLUGLU�����¶�XQGD�LVH�SUHODNULPDO�\DNODúÕP�DQFDN�
J|]\DúÕ� NHVHVLQLQ� GLVORNDV\RQX� YH� |QHPOL� PLNWDUGD� NHPLN�
oÕNDUÕOPDVÕ� LOH� P�PN�QG�U�� %XQXQ� NOLQLN� X\JXODPDGD�
|QHPOL� RODFD÷ÕQÕ� YH� SUHRSHUDWLI� G|QHPGH� ROJXODUÕQ� %7� LOH�
DQDOL]� HGLOPHVLQLQ� SUHODNULPDO� SHQFHUH� \DNODúÕPÕQÕQ� ]RUOXN�
VHYL\HVLQL� EHOLUOHPHGH� FHUUDKD� \RO� J|VWHUHFH÷LQL�
G�ú�Q�\RUX]�

(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
$QNDUD�'ÕúNDSÕ�<ÕOGÕUÕP�%H\D]ÕW�(÷LWLP�YH�$UDúWÕUPD�+DVWD-
QHVL� (WLN� .XUXOX� WDUDIÕQGDQ� RQD\ODQPÕúWÕU� �RQD\� QXPDUDVÕ��
���������������

+DVWD�2QDPÕ��
7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� +HOVLQNL� 'HNOD��
UDV\RQXQD� J|UH� SURVHG�UOHUGHQ� |QFH� \D]ÕOÕ� ELOJLOHQGLULOPLú�
RQDP�DOÕQPÕúWÕU��

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

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

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

Amaç: 
0DNVLOOHU� VLQ�V�Q� DQWHULRU� GXYDUÕ� YH� QD]RODNULPDO� NDQDO� DUDVÕQGDNL� PHVDIH� ELUH\OHU� DUDVÕQGD�
E�\�N� IDUNOÕOÕNODU� J|VWHUPHNWHGLU�� 3UHODNULPDO� SHQFHUH� \DNODúÕPÕ� PDNVLOOHU� VLQ�V� DQWHULRU�
GXYDUÕQÕQ�YH� WDEDQÕQÕQ� OH]\RQODUÕQD� HULúLPGH��PLW� YHULFL� ELU� WHNQLNWLU��6LPPHQ�YH� DUNDGDúODUÕ�
$YUXSDOÕODU��]HULQGH�\DSWÕNODUÕ�oDOÕúPDGD�KDVWDODUÕQÕQ�VDGHFH����
��QGH�EX�\DNODúÕPÕQ�X\JXOD-
QDELOLU�ROGX÷XQX�ELOGLUPLúWLU��dLQOLOHU��]HULQGH�\DSÕODQ�EDúND�ELU�oDOÕúPDGD�KDVWDODUÕQ����¶��QGH�
EX�\DNODúÕP�X\JXODQDELOLU�EXOXQPXúWXU��dDOÕúPDPÕ]ÕQ�DPDFÕ���7�UNL\H¶�GH�\DúD\DQ�SRS�ODV\RQ-
GD�DQWHULRU�PDNVLOOHU�GXYDU�LOH�ODNULPDO�NDQDO�DUDVÕQGDNL�PHVDIH\L�|OoPHNWLU�
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UHWURVSHNWLI�RODUDN�LQFHOHQGL��$QWHULRU�PDNVLOOHU�GXYDU�LOH�ODNULPDO�NDQDOÕQ�DQWHULRU�VÕQÕUÕ�DUDVÕQ-
GDNL�PHVDIH� ���� WDUDIWD� |Oo�OG���'DKD�|QFH�6LPPHQ�YH� DUN�ODUÕ� WDUDIÕQGDQ�\D\ÕQODQDQ�|Oo�P�
PHWRGRORMLVL� NXOODQÕOGÕ�� %XQXQ�� EL]H� GL÷HU� HWQLN� JUXSODUGD� \DSÕODQ� oDOÕúPDODUOD� NDUúÕODúWÕUPD�
LPNDQÕ�YHUHFH÷L�G�ú�Q�OG��
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3UHODNULPDO�HQGRVNRSLN�JLULú��ROJXODUÕPÕ]ÕQ�VDGHFH�����
�XQGD��!���PP��NHPLN�ODNULPDO�NDQDO�
oÕNDUÕOPDGDQ�\DSÕODELOLUNHQ������¶�ÕQGD�JHoLFL�J|]\DúÕ�NHVHVL�GLVORNDV\RQX�JHUHNOL�YH����¶�XQGD�
ODNULPDO�NHVH�oÕNÕ÷Õ�LOH�ELUOLNWH�KHU�]DPDQ�|QHPOL�PLNWDUGD�NHPLN�oÕNDUÕOPDVÕ�JHUHNPHNWHGLU�

Anahtar Kelimeler: 
(QGRVNRSLN�VLQ�V�FHUUDKLVL��3UHODNULPDO�\DNODúÕP��3UHODNULPDO�UHVHV��0DNVLOOHU�VLQ�V��%7

ABSTRACT
Objective: 
7KH�GLVWDQFH�EHWZHHQ�WKH�DQWHULRU�ZDOO�RI�WKH�PD[LOODU\�VLQXV�
DQG�WKH�QDVRODFULPDO�FDQDO�JUHDWO\�YDULHV�EHWZHHQ�LQGLYLGX-
DOV�� 7KH� SUHODFULPDO� ZLQGRZ� DSSURDFK� LV� D� SURPLVLQJ�
WHFKQLTXH� IRU� DFFHVVLQJ� WKH� OHVLRQV� RI� WKH� PD[LOODU\� VLQXV�
DQWHULRU�ZDOO�DQG�IORRU��,Q�D�VWXG\�FRQGXFWHG�ZLWK�(XURSHDQV��
6LPPHQ�HW�DO��UHSRUWHG�WKDW�WKLV�DSSURDFK�ZDV�DSSOLFDEOH�WR�
RQO\�����RI�WKH�VDPSOH��,Q�DQRWKHU�VWXG\�FRQGXFWHG�LQ�&KLQD��
WKLV�DSSURDFK�ZDV�IHDVLEOH�IRU�����RI�WKH�FDVHV��7KH�FXUUHQW�
VWXG\� DLPHG� WR� PHDVXUH� WKH� GLVWDQFH� EHWZHHQ� WKH� DQWHULRU�
PD[LOODU\�ZDOO�DQG�WKH�ODFULPDO�GXFW�LQ�D�SRSXODWLRQ�OLYLQJ�LQ�
7XUNH\�

Material and Methods:
7KH� LPDJHV� RI� ���� DGXOW� SDWLHQWV� WKDW� XQGHUZHQW� SDUDQDVDO�
VLQXV�&7�IRU�YDULRXV�UKLQRORJLFDO�GLVHDVHV�ZHUH�UHWURVSHFWLYH-
O\�UHYLHZHG��7KH�GLVWDQFH�EHWZHHQ�WKH�DQWHULRU�PD[LOODU\�ZDOO�
DQG�WKH�DQWHULRU�ERUGHU�RI�WKH�ODFULPDO�GXFW�ZDV�PHDVXUHG�LQ�
���� VLGHV�� 7KH� PHDVXUHPHQW� PHWKRGRORJ\� SUHYLRXVO\�
GHVFULEHG� E\� 6LPPHQ� HW� DO�� ZDV� XVHG� FRQVLGHULQJ� WKDW� LW�
ZRXOG�DOORZ�IRU�D�FRPSDULVRQ�ZLWK�SUHYLRXV�VWXGLHV�XQGHU-
WDNHQ�ZLWK�RWKHU�HWKQLF�JURXSV��

Results:
7KH�SUHODFULPDO�GLVWDQFH�ZDV�JUHDWHU�WKDQ���PP�LQ�����RI�WKH�
FDVHV�DQG�!����PP�LQ������$�SUHODFULPDO�UHFHVV�RI����PP�
ZDV�IRXQG�LQ�����RI�WKH�SDWLHQWV�

Conclusion:
:H�ZHUH� DEOH� WR� DFKLHYH� SUHODFULPDO� HQGRVFRSLF� DFFHVV� LQ�
RQO\�����RI�RXU�FDVHV��!��PP��ZLWKRXW�UHPRYLQJ�WKH�ERQH�
ODFULPDO�GXFW��ZKLOH�����UHTXLUHG�WHPSRUDU\�WHDU�VDF�GLVORFD-
WLRQ�DQG�����UHTXLUHG�WKH�UHPRYDO�RI�D�VLJQLILFDQW�DPRXQW�RI�
ERQH�LQFOXGLQJ�ODFULPDO�VDF�GLVORFDWLRQ�

Key Words: 
(QGRVFRSLF�VLQXV�VXUJHU\��3UHODFULPDO�DSSURDFK��3UHODFULPDO�
UHFHVV��0D[LOODU\�VLQXV��&7�

/ʈ:ʈ̪
0DNVLOOHU� VLQ�V� LoLQGHNL� SDWRORML\H� FHUUDKL� JLULúLP� OH]\RQ�
|]HOOLNOH�DQWHULRU�GXYDUD�YH\D�WDEDQD�GD\DQÕ\RUVD�]RU�RODELOLU�
����� %�\�N� PHGLDO� PHDWDO� DQWURVWRPL�� VDGHFH� PDNVLOOHU�
VLQ�V�Q� SRVWHULRU� VXSHULRU� \|QOHULQH� L\L� HULúLP� VD÷ODU� YH�
JHQHOOLNOH� PDNVLOOHU� VLQ�V�Q� DQWHULRU� GXYDUÕ� YH� WDEDQGDNL�
OH]\RQODU� LoLQ� \HWHUVL]GLU� �����$QWHULRU� GXYDU� YH� WDEDQGDNL�
OH]\RQODUÕQ�RUWD\D�oÕNDUÕOPDVÕ�oRN�GDKD�]RUGXU��%X�DODQODUD�
7LS� ,,,� VLQ�VRWRPL� VRQUDVÕ� ��� �� HQGRVNRS� NXOODQDUDN� YH\D�
HQGRVNRSLN�PHGLDO�PDNVLOOHNWRPL�VRQUDVÕ�XODúPDN�P�PN�Q�
RODELOLU������$QWHULRU�GXYDUGD�YH�PDNVLOOHU�VLQ�V�WDEDQÕQGDNL�
OH]\RQODU� LoLQ� |QHULOHQ� \DNODúÕPODU�� &DOGZHOO�/XF�� ODWHUDO�
ULQRWRPL� YH\D� RUWD� IDVL\DO� GHJORYLQJ� \DNODúÕPODUÕ� JLEL� DoÕN�
\DNODúÕPODUÕ�LoHULU�YH�PDNVLOOHU�VLQ�V�YH�ODWHUDO�QD]DO�GXYDUD�
L\L� HULúLP� YH� J|U�Q�UO�N� VD÷ODU� ����� +HU� LNL� \DNODúÕPGDNL�
PRUELGLWH�HQGRVNRSLN�\DNODúÕPGDQ�GDKD�ID]ODGÕU�����
=KRX� YH� DUN�� ODUÕ�� ODNULPDO� VLVWHPL� LQWDNW� WXWDUDN�� LQIHULRU�
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ABSTRACT
Objective: 
7KH�GLVWDQFH�EHWZHHQ�WKH�DQWHULRU�ZDOO�RI�WKH�PD[LOODU\�VLQXV�
DQG�WKH�QDVRODFULPDO�FDQDO�JUHDWO\�YDULHV�EHWZHHQ�LQGLYLGX-
DOV�� 7KH� SUHODFULPDO� ZLQGRZ� DSSURDFK� LV� D� SURPLVLQJ�
WHFKQLTXH� IRU� DFFHVVLQJ� WKH� OHVLRQV� RI� WKH� PD[LOODU\� VLQXV�
DQWHULRU�ZDOO�DQG�IORRU��,Q�D�VWXG\�FRQGXFWHG�ZLWK�(XURSHDQV��
6LPPHQ�HW�DO��UHSRUWHG�WKDW�WKLV�DSSURDFK�ZDV�DSSOLFDEOH�WR�
RQO\�����RI�WKH�VDPSOH��,Q�DQRWKHU�VWXG\�FRQGXFWHG�LQ�&KLQD��
WKLV�DSSURDFK�ZDV�IHDVLEOH�IRU�����RI�WKH�FDVHV��7KH�FXUUHQW�
VWXG\� DLPHG� WR� PHDVXUH� WKH� GLVWDQFH� EHWZHHQ� WKH� DQWHULRU�
PD[LOODU\�ZDOO�DQG�WKH�ODFULPDO�GXFW�LQ�D�SRSXODWLRQ�OLYLQJ�LQ�
7XUNH\�

Material and Methods:
7KH� LPDJHV� RI� ���� DGXOW� SDWLHQWV� WKDW� XQGHUZHQW� SDUDQDVDO�
VLQXV�&7�IRU�YDULRXV�UKLQRORJLFDO�GLVHDVHV�ZHUH�UHWURVSHFWLYH-
O\�UHYLHZHG��7KH�GLVWDQFH�EHWZHHQ�WKH�DQWHULRU�PD[LOODU\�ZDOO�
DQG�WKH�DQWHULRU�ERUGHU�RI�WKH�ODFULPDO�GXFW�ZDV�PHDVXUHG�LQ�
���� VLGHV�� 7KH� PHDVXUHPHQW� PHWKRGRORJ\� SUHYLRXVO\�
GHVFULEHG� E\� 6LPPHQ� HW� DO�� ZDV� XVHG� FRQVLGHULQJ� WKDW� LW�
ZRXOG�DOORZ�IRU�D�FRPSDULVRQ�ZLWK�SUHYLRXV�VWXGLHV�XQGHU-
WDNHQ�ZLWK�RWKHU�HWKQLF�JURXSV��

Results:
7KH�SUHODFULPDO�GLVWDQFH�ZDV�JUHDWHU�WKDQ���PP�LQ�����RI�WKH�
FDVHV�DQG�!����PP�LQ������$�SUHODFULPDO�UHFHVV�RI����PP�
ZDV�IRXQG�LQ�����RI�WKH�SDWLHQWV�

Conclusion:
:H�ZHUH� DEOH� WR� DFKLHYH� SUHODFULPDO� HQGRVFRSLF� DFFHVV� LQ�
RQO\�����RI�RXU�FDVHV��!��PP��ZLWKRXW�UHPRYLQJ�WKH�ERQH�
ODFULPDO�GXFW��ZKLOH�����UHTXLUHG�WHPSRUDU\�WHDU�VDF�GLVORFD-
WLRQ�DQG�����UHTXLUHG�WKH�UHPRYDO�RI�D�VLJQLILFDQW�DPRXQW�RI�
ERQH�LQFOXGLQJ�ODFULPDO�VDF�GLVORFDWLRQ�

Key Words: 
(QGRVFRSLF�VLQXV�VXUJHU\��3UHODFULPDO�DSSURDFK��3UHODFULPDO�
UHFHVV��0D[LOODU\�VLQXV��&7�
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OH]\RQODU� LoLQ� \HWHUVL]GLU� �����$QWHULRU� GXYDU� YH� WDEDQGDNL�
OH]\RQODUÕQ�RUWD\D�oÕNDUÕOPDVÕ�oRN�GDKD�]RUGXU��%X�DODQODUD�
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ULQRWRPL� YH\D� RUWD� IDVL\DO� GHJORYLQJ� \DNODúÕPODUÕ� JLEL� DoÕN�
\DNODúÕPODUÕ�LoHULU�YH�PDNVLOOHU�VLQ�V�YH�ODWHUDO�QD]DO�GXYDUD�
L\L� HULúLP� YH� J|U�Q�UO�N� VD÷ODU� ����� +HU� LNL� \DNODúÕPGDNL�
PRUELGLWH�HQGRVNRSLN�\DNODúÕPGDQ�GDKD�ID]ODGÕU�����
=KRX� YH� DUN�� ODUÕ�� ODNULPDO� VLVWHPL� LQWDNW� WXWDUDN�� LQIHULRU�

W�UELQDWÕ� NRUX\DUDN� YH� D\QÕ� ]DPDQGD� DOYHROHU� UHVHVH��
SUHODNULPDO� UHVHVH� YH� PDNVLOOHU� VLQ�V�Q� DQWHULRU� GXYDUÕQD�
HULúLP� VD÷OD\DUDN�� � SUHODNULPDO� SHQFHUH� \DNODúÕPÕQÕ� WDQÕP-
ODPÕúODUGÕU� ����� %X� \DNODúÕPÕ� WDNLEHQ�� PDNVLOOHU� VLQ�V�Q�
DQWHULRU� NÕVPÕQD� HULúLPH� L]LQ� YHUPHN� LoLQ� PHGLDO� GXYDUÕQ�
NDODQ� W�P� NDOÕQWÕODUÕQÕ� oÕNDUPDN� P�PN�QG�U�� .HPL÷LQ�
oÕNDUÕOPD�RUDQÕ�SDWRORML\H�X\JXQ�KDOH�JHWLULOHELOLU�����
%X�\DNODúÕP�\DOQÕ]FD�ELU�SUHODNULPDO�UHVHV�PHYFXW�ROGX÷XQ-
GD� P�PN�QG�U�� .HPLN� ODNULPDO� NDQDOÕQ� oÕNDUÕOPDVÕ�� GDU�
SUHODNULPDO� UHVHVOHUGH� JHUHNOL� ROXS� ODWHUDO� QD]DO� GXYDUÕQ�
PHGLDO� UHWUDNVL\RQXQX� NROD\ODúWÕUÕU�� 3UHRSHUDWLI� G|QHPGH�
ELOJLVD\DUOÕ� WRPRJUDIL� �%7�� WDUDPDVÕQÕQ�\DSÕOPDVÕ��SUHODNUL-
PDO� SHQFHUH� \DNODúÕPÕQÕQ� ]RUOXN� VHYL\HVLQL� EHOLUOHPHGH�
\DUGÕPFÕ� RODFDNWÕU�� 6LPPHQ� YH� DUN�� ODUÕ� SUHODNULPDO�
\DNODúÕPÕQ��!���PP�PHVDIHGH��7LS����NROD\FD�\DSÕODELOHFH÷L-
QL�� !� ���� PP
OLN� PHVDIHGH� �7LS� ��� ODNULPDO� NDQDOÕQ� NÕVPL�
GLVORNDV\RQX�LOH�\DSÕODELOHFH÷LQL������PP
OLN�PHVDIHGH��7LS�
���|QHPOL�PLNWDUGD�NHPLN�oÕNDUÕOPDVÕQÕ��ODNULPDO�NHVH�GLVOR-
NDV\RQXQX� YH� oRN� N�o�N� ELU� SUHODNULPDO� SHQFHUH� JHUHNWLU��
GL÷LQL�ELOGLUGL��5HVLP��������
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SHQFHUHQLQ�QH�NDGDU�NROD\�\DSÕODELOHFH÷LQLQ�ELOJLVLQL�YHUHFHNWLU�
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VD÷�KHP�GH�VRO�WDUDI������WDUDI��LoLQ��PDNVLOOHU�VLQ�V�Q�DQWHUL-
RU� GXYDUÕ� LOH� ODNULPDO� NDQDOÕQ� DQWHULRU� YH� SRVWHULRU� VÕQÕUÕ�
DUDVÕQGDNL� PHVDIH�� 3LFWXUH�$UFKLYLQJ� DQG� &RPPXQLFDWLRQ�
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ABSTRACT
Objective: 
7KH�GLVWDQFH�EHWZHHQ�WKH�DQWHULRU�ZDOO�RI�WKH�PD[LOODU\�VLQXV�
DQG�WKH�QDVRODFULPDO�FDQDO�JUHDWO\�YDULHV�EHWZHHQ�LQGLYLGX-
DOV�� 7KH� SUHODFULPDO� ZLQGRZ� DSSURDFK� LV� D� SURPLVLQJ�
WHFKQLTXH� IRU� DFFHVVLQJ� WKH� OHVLRQV� RI� WKH� PD[LOODU\� VLQXV�
DQWHULRU�ZDOO�DQG�IORRU��,Q�D�VWXG\�FRQGXFWHG�ZLWK�(XURSHDQV��
6LPPHQ�HW�DO��UHSRUWHG�WKDW�WKLV�DSSURDFK�ZDV�DSSOLFDEOH�WR�
RQO\�����RI�WKH�VDPSOH��,Q�DQRWKHU�VWXG\�FRQGXFWHG�LQ�&KLQD��
WKLV�DSSURDFK�ZDV�IHDVLEOH�IRU�����RI�WKH�FDVHV��7KH�FXUUHQW�
VWXG\� DLPHG� WR� PHDVXUH� WKH� GLVWDQFH� EHWZHHQ� WKH� DQWHULRU�
PD[LOODU\�ZDOO�DQG�WKH�ODFULPDO�GXFW�LQ�D�SRSXODWLRQ�OLYLQJ�LQ�
7XUNH\�

Material and Methods:
7KH� LPDJHV� RI� ���� DGXOW� SDWLHQWV� WKDW� XQGHUZHQW� SDUDQDVDO�
VLQXV�&7�IRU�YDULRXV�UKLQRORJLFDO�GLVHDVHV�ZHUH�UHWURVSHFWLYH-
O\�UHYLHZHG��7KH�GLVWDQFH�EHWZHHQ�WKH�DQWHULRU�PD[LOODU\�ZDOO�
DQG�WKH�DQWHULRU�ERUGHU�RI�WKH�ODFULPDO�GXFW�ZDV�PHDVXUHG�LQ�
���� VLGHV�� 7KH� PHDVXUHPHQW� PHWKRGRORJ\� SUHYLRXVO\�
GHVFULEHG� E\� 6LPPHQ� HW� DO�� ZDV� XVHG� FRQVLGHULQJ� WKDW� LW�
ZRXOG�DOORZ�IRU�D�FRPSDULVRQ�ZLWK�SUHYLRXV�VWXGLHV�XQGHU-
WDNHQ�ZLWK�RWKHU�HWKQLF�JURXSV��

Results:
7KH�SUHODFULPDO�GLVWDQFH�ZDV�JUHDWHU�WKDQ���PP�LQ�����RI�WKH�
FDVHV�DQG�!����PP�LQ������$�SUHODFULPDO�UHFHVV�RI����PP�
ZDV�IRXQG�LQ�����RI�WKH�SDWLHQWV�

Conclusion:
:H�ZHUH� DEOH� WR� DFKLHYH� SUHODFULPDO� HQGRVFRSLF� DFFHVV� LQ�
RQO\�����RI�RXU�FDVHV��!��PP��ZLWKRXW�UHPRYLQJ�WKH�ERQH�
ODFULPDO�GXFW��ZKLOH�����UHTXLUHG�WHPSRUDU\�WHDU�VDF�GLVORFD-
WLRQ�DQG�����UHTXLUHG�WKH�UHPRYDO�RI�D�VLJQLILFDQW�DPRXQW�RI�
ERQH�LQFOXGLQJ�ODFULPDO�VDF�GLVORFDWLRQ�

Key Words: 
(QGRVFRSLF�VLQXV�VXUJHU\��3UHODFULPDO�DSSURDFK��3UHODFULPDO�
UHFHVV��0D[LOODU\�VLQXV��&7�
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0DNVLOOHU� VLQ�V� LoLQGHNL� SDWRORML\H� FHUUDKL� JLULúLP� OH]\RQ�
|]HOOLNOH�DQWHULRU�GXYDUD�YH\D�WDEDQD�GD\DQÕ\RUVD�]RU�RODELOLU�
����� %�\�N� PHGLDO� PHDWDO� DQWURVWRPL�� VDGHFH� PDNVLOOHU�
VLQ�V�Q� SRVWHULRU� VXSHULRU� \|QOHULQH� L\L� HULúLP� VD÷ODU� YH�
JHQHOOLNOH� PDNVLOOHU� VLQ�V�Q� DQWHULRU� GXYDUÕ� YH� WDEDQGDNL�
OH]\RQODU� LoLQ� \HWHUVL]GLU� �����$QWHULRU� GXYDU� YH� WDEDQGDNL�
OH]\RQODUÕQ�RUWD\D�oÕNDUÕOPDVÕ�oRN�GDKD�]RUGXU��%X�DODQODUD�
7LS� ,,,� VLQ�VRWRPL� VRQUDVÕ� ��� �� HQGRVNRS� NXOODQDUDN� YH\D�
HQGRVNRSLN�PHGLDO�PDNVLOOHNWRPL�VRQUDVÕ�XODúPDN�P�PN�Q�
RODELOLU������$QWHULRU�GXYDUGD�YH�PDNVLOOHU�VLQ�V�WDEDQÕQGDNL�
OH]\RQODU� LoLQ� |QHULOHQ� \DNODúÕPODU�� &DOGZHOO�/XF�� ODWHUDO�
ULQRWRPL� YH\D� RUWD� IDVL\DO� GHJORYLQJ� \DNODúÕPODUÕ� JLEL� DoÕN�
\DNODúÕPODUÕ�LoHULU�YH�PDNVLOOHU�VLQ�V�YH�ODWHUDO�QD]DO�GXYDUD�
L\L� HULúLP� YH� J|U�Q�UO�N� VD÷ODU� ����� +HU� LNL� \DNODúÕPGDNL�
PRUELGLWH�HQGRVNRSLN�\DNODúÕPGDQ�GDKD�ID]ODGÕU�����
=KRX� YH� DUN�� ODUÕ�� ODNULPDO� VLVWHPL� LQWDNW� WXWDUDN�� LQIHULRU�

W�UELQDWÕ� NRUX\DUDN� YH� D\QÕ� ]DPDQGD� DOYHROHU� UHVHVH��
SUHODNULPDO� UHVHVH� YH� PDNVLOOHU� VLQ�V�Q� DQWHULRU� GXYDUÕQD�
HULúLP� VD÷OD\DUDN�� � SUHODNULPDO� SHQFHUH� \DNODúÕPÕQÕ� WDQÕP-
ODPÕúODUGÕU� ����� %X� \DNODúÕPÕ� WDNLEHQ�� PDNVLOOHU� VLQ�V�Q�
DQWHULRU� NÕVPÕQD� HULúLPH� L]LQ� YHUPHN� LoLQ� PHGLDO� GXYDUÕQ�
NDODQ� W�P� NDOÕQWÕODUÕQÕ� oÕNDUPDN� P�PN�QG�U�� .HPL÷LQ�
oÕNDUÕOPD�RUDQÕ�SDWRORML\H�X\JXQ�KDOH�JHWLULOHELOLU�����
%X�\DNODúÕP�\DOQÕ]FD�ELU�SUHODNULPDO�UHVHV�PHYFXW�ROGX÷XQ-
GD� P�PN�QG�U�� .HPLN� ODNULPDO� NDQDOÕQ� oÕNDUÕOPDVÕ�� GDU�
SUHODNULPDO� UHVHVOHUGH� JHUHNOL� ROXS� ODWHUDO� QD]DO� GXYDUÕQ�
PHGLDO� UHWUDNVL\RQXQX� NROD\ODúWÕUÕU�� 3UHRSHUDWLI� G|QHPGH�
ELOJLVD\DUOÕ� WRPRJUDIL� �%7�� WDUDPDVÕQÕQ�\DSÕOPDVÕ��SUHODNUL-
PDO� SHQFHUH� \DNODúÕPÕQÕQ� ]RUOXN� VHYL\HVLQL� EHOLUOHPHGH�
\DUGÕPFÕ� RODFDNWÕU�� 6LPPHQ� YH� DUN�� ODUÕ� SUHODNULPDO�
\DNODúÕPÕQ��!���PP�PHVDIHGH��7LS����NROD\FD�\DSÕODELOHFH÷L-
QL�� !� ���� PP
OLN� PHVDIHGH� �7LS� ��� ODNULPDO� NDQDOÕQ� NÕVPL�
GLVORNDV\RQX�LOH�\DSÕODELOHFH÷LQL������PP
OLN�PHVDIHGH��7LS�
���|QHPOL�PLNWDUGD�NHPLN�oÕNDUÕOPDVÕQÕ��ODNULPDO�NHVH�GLVOR-
NDV\RQXQX� YH� oRN� N�o�N� ELU� SUHODNULPDO� SHQFHUH� JHUHNWLU��
GL÷LQL�ELOGLUGL��5HVLP��������

Resim 1.�D��$NVL\DO�%7�LQFHOHPHVL����PP�|Oo�OHQ��WLS���VRO�SUHODNULPDO�UHVHVL�
J|VWHUL\RU�NÕUPÕ]Õ�oL]JL���E��$NVL\DO�%7�LQFHOHPHVL�����PP�|Oo�OHQ��WLS���VRO�
SUHODNULPDO�UHVHVL�J|VWHUL\RU��NÕUPÕ]Õ�oL]JL���F��$NVL\DO�%7�LQFHOHPHVL������
PP�|Oo�OHQ��WLS���VRO�SUHODNULPDO�UHVHVL�J|VWHUL\RU��NÕUPÕ]Õ�oL]JL���

%X� oDOÕúPDGD��7�UNL\H¶� GH� \DúD\DQ� SRS�ODV\RQGD�� DQWHULRU�
PDNVLOOHU�GXYDUÕ�LOH�ODNULPDO�NDQDO�VLVWHP�DQDWRPLVL�DUDVÕQGD-
NL�IDUNOÕOÕNODU�LQFHOHQGL��DQWHULRU�PDNVLOOHU�GXYDU�YH�ODNULPDO�
NDQDO� DUDVÕQGDNL� PHVDIHQLQ�� %7� DNVL\HO� NHVLWOHUL� �]HULQGHQ�
GH÷HUOHQGLULOPHVL� DPDoODQGÕ�� /DNULPDO� NDQDOÕQ� DQWHULRU�
PDNVLOOHU� GXYDUD� J|UH� NRQXPX� FHUUDKD�� SUHODNULPDO� ELU�
SHQFHUHQLQ�QH�NDGDU�NROD\�\DSÕODELOHFH÷LQLQ�ELOJLVLQL�YHUHFHNWLU�

GEREÇ ve YÖNTEMLER
iITÜ̫UI�LQbIaVÜ
dDOÕúPD\D� ����� 2FDN������ 7HPPX]� WDULKOHUL� DUDVÕQGD�
UDG\RORML� NOLQL÷LQH� EDúYXUDQ� YH� DFLO� ROPD\DQ� QHGHQOHUOH�
SDUDQD]DO�VLQ�V�%7�oHNLOHQ��\DúODUÕ����\DúÕQ��VW�QGH�RODQ�����
KDVWD�GDKLO�HGLOGL��
7�P� %7� J|U�QW�OHUL� UDG\RORML� PHUNH]LPL]GHNL� oRN� NHVLWOL�
ELOJLVD\DUOÕ� WRPRJUDIL� FLKD]Õ� NXOODQÕODUDN� HOGH� HGLOGL� �*(�
2SWLPD�����6(����'HWHNW|U�����NHVLW�%7��*HQHUDO�(OHFWULF�
7ÕEEL�6LVWHPOHU��0LOZDXNHH��:,���*|U�QW�OHU��DNVL\DO�SODQGD�
PDNVLOOHU�DOYHROHU�SURVHVWHQ�IURQWDO�VLQ�V�WDYDQÕQD�NDGDU�HOGH�
HGLOGL�� 7DUDPD� SDUDPHWUHOHUL�� ���� N9�� ���� P$�� URWDV\RQ�
]DPDQÕ�����VDQL\H�������PP�NHVLW�NDOÕQOÕ÷Õ��SLWFK�RUDQÕ�������
PP��GHGHNW|U�NDSVDPÕ���FP��YH�)29�����FP¶�GLU��6WDQGDUW�
NRURQDO�YH�VDJLWWDO��UHIRUPDW�J|U�QW�OHULQ�NHVLW�NDOÕQOÕ÷Õ�������
PP� LGL�� %HOLUJLQ� ELU� \�]� WUDYPDVÕ�� VLQRQD]DO� W�P|U�� QD]DO�
SROLSR]LV��NRQMHQLWDO�DQRPDOLVL�RODQ�YH�NDID�WDEDQÕ�YH\D�VLQ�V�
FHUUDKLVL�|\N�V��RODQ�KDVWDODU�YH����\DúÕQ�DOWÕQGDNL�KDVWDODU�
oDOÕúPDGDQ�GÕúODQGÕ�

/DNULPDO�NDQDO�DQWHULRUXQGD�PDNVLOOHU�VLQ�VH�FHUUDKL�JLULúLPH�
X\JXQ�DODQÕ�GH÷HUOHQGLUHELOPHN�DPDFÕ\OD������KDVWDGD�KHP�
VD÷�KHP�GH�VRO�WDUDI������WDUDI��LoLQ��PDNVLOOHU�VLQ�V�Q�DQWHUL-
RU� GXYDUÕ� LOH� ODNULPDO� NDQDOÕQ� DQWHULRU� YH� SRVWHULRU� VÕQÕUÕ�
DUDVÕQGDNL� PHVDIH�� 3LFWXUH�$UFKLYLQJ� DQG� &RPPXQLFDWLRQ�
6\VWHPV��3$&6��:RUNVWDWLRQ�NXOODQÕODUDN�|Oo�OG���
gOo�POHU� VÕUDVÕQGD�� NRURQDO� SODQ� J|U�QW�GH� LQIHULRU�
W�UELQDWÕQ�PDNVLOODQÕQ�IURQWDO�SURVHVLQH��DQWHULRU�LQVHUVL\RVX��
G�]H\LQGHQ�JHoHQ�NHVLW�EHOLUOHQGL��5HVLP�����

Resim 2.�.RURQDO�SODQGD��LQIHULRU�W�UELQDWÕQ��PDNVLOODQÕQ�IURQWDO�SURVHVLQH�
DQWHULRU� LQVHUVL\RVX� J|VWHULOL\RU� �VDUÕ� \ÕOGÕ]��� %X� G�]OHPH� NDUúÕOÕN� JHOHQ�
DNVL\DO�NHVLW�GDKD�VRQUD�\DSÕODQ�|Oo�POHU�LoLQ�NXOODQÕOPÕúWÕU��

%X�G�]OHPH�NDUúÕOÕN�JHOHQ�DNVL\DO�NHVLWOHU��]HULQGH��PDNVLOOHU�
VLQ�V�Q�DQWHULRU�GXYDUÕQÕQ�SRVWHULRU�\�]�QH�WH÷HW�JHoHQ�oL]JL�
�oL]JL�����EX�oL]JL\H�SDUDOHO�ODNULPDO�NDQDOÕQ�DQWHULRU�GXYDUÕ�
�oL]JL����YH�SRVWHULRU�GXYDUÕ��oL]JL�����ER\XQFD�JHoHQ�oL]JLOHU��
oL]LOHUHN�|Oo�POHU�\DSÕOGÕ��dL]JL���YH����PHVDIH����YH�oL]JL���
YH����PHVDIH����DUDVÕQGDNL�PHVDIHOHU�|Oo�OG��YH�LVWDWLVWLNVHO�
RODUDN�DQDOL]�HGLOGL��5HVLP�����

Resim 3. 0HVDIH�,�YH�PHVDIH�,,
�QLQ�|Oo�POHUL��0HVDIH�,�SUHODNULPDO�UHVHV�
ROXS� SUHODNULPDO� SHQFHUH� \DNODúÕPÕQ� X\JXODQDELOPH� NROD\OÕ÷ÕQÕ� EHOLUOHU��
<ÕOGÕ]�ODNULPDO�NDQDOÕ�LúDUHW�HWPHNWHGLU�

øQIHULRU� W�UELQDWÕQ� PDNVLOODQÕQ� IURQWDO� SURVHVLQH� � DQWHULRU�
NHPLN� LQVHUVL\RVX� � %7¶� GH� |Oo�POHULPL]H� WHPHO� ROXúWXUDQ�
QRNWD�RODUDN�EHOLUOHQGL��1D]RODNULPDO�NDQDOÕQ�ER\XWX��PHVDIH�
��±�PHVDIH����DUDVÕQGDNL�IDUN�KHVDSODQDUDN�HOGH�HGLOGL�
dDOÕúPD\D� EDúODPDGDQ� |QFH� $QNDUD� 'ÕúNDSÕ� <ÕOGÕUÕP�
%H\D]ÕW�(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVL�(WLN�.XUXOX� WDUDIÕQ-
GDQ�RQD\ODQPÕúWÕU��RQD\�QXPDUDVÕ�����������������
dDOÕúPD�UHWURVSHNWLI�ROXS�%7�oHNLPL�|QFHVL�KDVWDODUGDQ�RQDP�
IRUPX� DOÕQPÕúWÕU�� dDOÕúPD��$UDúWÕUPD� YH� <D\ÕQ� (WL÷LQH� YH�
+HOVLQNL�'HNODUDV\RQX�LONHOHULQH�X\JXQ�RODUDN�JHUoHNOHúWLU-
LOPLú� ROXS�� oDOÕúPD� LoLQ� KDVWDQH� \|QHWLPLQGHQ� JHUHNOL� L]LQ�
DOÕQPÕúWÕU���
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6�UHNOL� YHULOHUH� LOLúNLQ� WDQÕPOD\ÕFÕ� LVWDWLVWLNOHUGH� 2UWDODPD�
6WDQGDUW�6DSPD��2UWDQFD� ��0LQLPXP��0DNVLPXP�GH÷HUOHUL��
NHVLNOL� YHULOHUGH� LVH� \�]GH� GH÷HUOHUL� YHULOPLúWLU�� 9HULOHULQ�
QRUPDO�GD÷ÕOÕPD�X\JXQOX÷X�6KDSLUR�:LON��WHVWL�LOH��LQFHOHQ-
PLúWLU��6D÷�YH�VRO�06�ODNULPDO�IRVVD�JHQLúOL÷LQLQ�IDUNOÕOÕ÷ÕQÕQ�
NDUúÕODúWÕUÕOPDVÕQGD�:LOFR[RQ�WHVWL��NXOODQÕOPÕúWÕU��.DGÕQODUOD�
HUNHNOHULQ� 06� ODNULPDO� IRVVD� JHQLúOL÷L� GH÷HUOHULQLQ�
NDUúÕODúWÕUÕOPDVÕQGD�0DQQ�:KLWQH\�8�WHVWL�NXOODQÕOPÕúWÕU��06�
ODNULPDO�IRVVD�JHQLúOL÷L�GH÷HUOHULQLQ�\Dú�LOH�LOLúNLVLQGH�6SHDU-
PDQ� .RUHODV\RQ� DQDOL]L� NDWVD\ÕVÕQGDQ� ID\GDODQÕOPÕúWÕU��
'H÷HUOHQGLUPHOHUGH� ,%0� 6366� 6WDWLVWLFV� ��� � SURJUDPÕ�
NXOODQÕOPÕú� YH� LVWDWLVWLNVHO� DQODPOÕOÕN� VÕQÕUÕ� RODUDN� S������
NDEXO�HGLOPLúWLU�
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PD\D��� LOH� ��� \Dú� DUDVÕQGD� ���� KDVWD� GDKLO� HGLOGL� YH� \Dú�
RUWDODPDVÕ������������¶�GL��+DVWDODUÕQ����¶VL�NDGÕQ������¶��
HUNHNWLU�� 0DNVLOOHU� VLQ�V�Q� DQWHULRU� GXYDUÕQGDQ� ODNULPDO�
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+DVWDODUÕQ�VD÷�YH�VRO�PHVDIH���GH÷HUOHUL�DUDVÕQGD�IDUN�\RNWXU�
�S ��������7DEOR�,,��
+DVWDODUÕQ�VD÷�YH�VRO�ODNULPDO�IRVVD�JHQLúOL÷L�GH÷HUOHUL�PHVDIH�
��PHVDIH���DUDVÕQGDNL�IDUNODU�DOÕQDUDN�HOGH�HGLOGL���/DNULPDO�
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\DNODúÕPÕ� YH\D� VWDQGDUW� ELU� PHGLDO� PDNVLOOHNWRPL� � \ROX\OD�
XODúÕOPDVÕ� ]RUGXU�� � %X� LúOHPOHU� WUDQVQD]DO� HQGRVNRSLN�
\DNODúÕPODUD�NÕ\DVOD�GDKD�\�NVHN�PRUELGLWH�RUDQÕQD�VDKLSWLU�
���� ���� 3UHODNULPDO� SHQFHUH� \DNODúÕPÕ� LOH�� PDNVLOOHU� VLQ�V�
LoHULVLQGHNL� HQ� ]RU� DODQODU� DoÕN� FHUUDKL� \DNODúÕPODUD� J|UH�
GDKD� G�ú�N� PRUELGLWH� YH� Q�NV� RUDQODUÕ� LOH� RSWLPDO� RODUDN�
YL]�DOL]H� HGLOHELOLU� ����� (N� RODUDN�� SWHU\JRSDODWLQ� IRVVD\D��
LQIUDWHPSRUDO�IRVVD\D�YH�RUWD�NUDQLDO�IRVVD\D�FHUUDKL�RODUDN�
GD� HULúLOHELOPHNWHGLU� ����� 3UHODNULPDO� SHQFHUH� \DNODúÕPÕQ�
X\JXQ� ROGX÷XQX� GH÷HUOHQGLUPHN� LoLQ�� SUHRSHUDWLI� %7�
WDUDPDVÕ� \DSÕODUDN� ODNULPDO� VLVWHPLQ� DQWHULRU� PDNVLOOHU�
GXYDUD�RODQ�X]DNOÕ÷Õ�GLNNDWOLFH�LQFHOHQPHOLGLU������

3UHODNULPDO� SHQFHUH� \DNODúÕP�� NHPLNVL]� RODUDN� PHGLDO�
PDNVLOOHU�GXYDUÕQ�UHWUDNVL\RQX�YH�\HU�GH÷LúWLUPHVL�LOH�oÕNDUÕO-
PDVÕ� LoLQ�� � ODNULPDO� NDQDOÕQ� |Q�QGH� ����PP� NHPLN� JHUHN-
WLUPHNWHGLU�� 3RVWRSHUDWLI� G|QHPGH�� PHGLDOH� \HU� GH÷LúWLUPLú�
PXNR]D�� � IRQNVL\RQX� ER]XOPDPÕú� ODNULPDO� NDQDOOD� ELUOLNWH�
JHUL�\HUOHúWLULOLU�������/DNULPDO�NDQDOÕ�oHYUHOH\HQ�NHPL÷L�YH�
LQIHULRU� PHDWXVX� ROXúWXUDQ� PDNVLOODQÕQ� PHGLDO� GXYDUÕQÕQ�
NHPL÷LQL� oÕNDUPDN�� LoLQGH� ODNULPDO� NDQDO� RODQ� NDODQ�
PXNR]DQÕQ�PHGLDOH�GR÷UX�E�\�N�RUDQGD�\HU�GH÷LúWLUPHVLQH�
QHGHQ�ROXU�������%|\OHFH�DQWHULRU�PDNVLOOHU�GXYDUD�HWNLOL�ELU�
HQGRVNRSLN�HULúLP�\ROX�VD÷ODU������

6LPPHQ�YH�DUN��ODUÕ�KDQJL�KDVWDODUGD�SUHODNULPDO�\DNODúÕPÕQ��
QD]RODNULPDO� NDQDOÕQ� GLVORNDV\RQX� YH\D� UH]HNVL\RQX�
ROPDGDQ�P�PN�Q�RODELOHFH÷LQL�|QJ|UHELOPHN�LoLQ���PDNVLOO-
HU�VLQ�V�Q�DQWHULRU�GXYDUÕ�LOH�ODNULPDO�IRVVD
�QÕQ�DQWHULRU�VÕQÕUÕ�
DUDVÕQGDNL�PHVDIH\L��PHVDIH�����o�WLSH�D\ÕUGÕODU������7LS�,
�GH�
���LOH���PP�DUDVÕQGDNL�PHVDIH���SUHODNULPDO�\DNODúÕP�VDGHFH�
J|]\DúÕ� NHVHVLQLQ� GLVORNDV\RQX� YH� |QHPOL� PLNWDUGD� NHPLN�
oÕNDUÕOPDVÕ� LOH� P�PN�Q� RODELOPHNWHGLU�� .HPLN� oÕNDUÕODUDN�
\DSÕODQ�SHQFHUH�N�o�N�RODFD÷Õ�LoLQ��PDNVLOOHU�VLQ�V�Q�DQWHULRU�
GXYDUÕQD�VÕQÕUOÕ�HULúLP�VD÷OD\DFDNWÕU������7LS�,,
�GH��!��PP���
�PP���SUHODNULPDO�\DNODúÕP�VDGHFH�J|]\DúÕ�GLVORNDV\RQX�LOH�
EHUDEHU� NHPLN� oÕNDUÕOPDVÕ� LOH� P�PN�QG�U�� 2OXúWXUXODQ�
SHQFHUH�ELU�\XPXúDN�GRNX�IOHEL�LOH�NROD\FD�NDSDWÕODELOLU������
7LS� ,,,
� WH� �!� �PP��� SUHODNULPDO� \DNODúÕP� N�o�N� NHPLN�
oÕNDUÕOPDVÕ\OD� NROD\FD� JHUoHNOHúWLULOLU� YH�PDNVLOOHU� VLQ�V�Q�
DQWHULRU�GXYDUÕQD�YH�WDEDQÕQD�JHQHO�ELU�EDNÕú�D]�ELU�oDED�LOH�
P�PN�Q�ROPDNWDGÕU��%|\OHFH��ODWHUDO�SWHULJRLG�YH�LQIUDWHP-
SRUDO� IRVVDQÕQ� GLUHNW� YL]�DOL]DV\RQXQD� YH� EXUDODUD� XODúÕP�
P�PN�Q�ROPDNWDGÕU�����

6LPPHQ�YH�DUN�ODUÕQÕQ�����$YUXSDOÕ�KDVWD��]HULQGH�\DSWÕNODUÕ�
oDOÕúPDGD� SUHODNULPDO� � SHQFHUH� \DNODúÕPÕQ� �� ����¶LQGH��
SUHODNULPDO� UHVHV� ROPDGÕ÷Õ� LoLQ� P�PN�Q� ROPDGÕ÷ÕQÕ�� � ��
����
LQGH��7LS���YH��¶�QLQ�WRSODP�LQVLGDQVÕ��LVH�NROD\FD�X\JX-
ODQDELOLU� �ROGX÷XQX�ELOGLUGLOHU������dLQOLOHU��]HULQGH�\DSÕODQ�
EDúND� ELU� oDOÕúPDGD�� KDVWDODUÕQ� �� ��¶� �QGH� SUHODNULPDO�
\DNODúÕPÕQ� X\JXODQDELOLU� ROGX÷X� ELOGLULOGL������ 6XQXODQ�
oDOÕúPDGD� KDVWDODUÕQ� � ���¶� XQGD� SUHODNULPDO� \DNODúÕP�
P�PN�Q�ROPD\ÕS�����¶� LQGH�X\JXODQDELOLU�RODUDN�EXOXQGX��
%L]LP� VRQXoODUÕPÕ]� $YUXSDOÕODUÕQ� VRQXoODUÕ� LOH� EHQ]HUOLN�
J|VWHUPHNWHGLU��

���



6LPPHQ�YH�DUN��ODUÕQÕQ�oDOÕúPDVÕQGD�ODNULPDO�NDQDO�JHQLúOL÷L�
RUWDODPDVÕ������PP��������PP�GLU������dLQOLOHU¶�GH�\DSÕODQ�
oDOÕúPDGD�ODNULPDO�NDQDO�JHQLúOL÷L�RUWDODPD��������������PP�
EXOXQPXú�ROXS�oRN�GDKD�JHQLúWLU�������6XQXODQ�oDOÕúPDGD�LVH�
ODNULPDO� NDQDO� JHQLúOL÷L� ���������� PP� EXOXQPXúWXU��
$YUXSDOÕODU¶� D� J|UH� GDKD� JHQLú�� dLQOLOHU¶� H� J|UH� LVH� GDKD�
GDUGÕU�� %XGD� HWQLVLWHQLQ� LQVDQ� DQDWRPLVL� �]HULQGHNL� HWNLVLQL�
RUWD\D�NR\PDNWDGÕU��/DNULPDO�NDQDOÕQ��GDKD�JHQLú�ROPDVÕQÕQ�
NOLQLN�HWNLOHUL�QHW�RODUDN�ELOLQPHPHNWHGLU�YH�NOLQLN�|QHPLQL�
EHOLUOHPHN�LoLQ�GDKD�ID]OD�oDOÕúPD\D�JHUHNVLQLP�YDUGÕU������
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ABSTRACT
Objective: 
7KH�GLVWDQFH�EHWZHHQ�WKH�DQWHULRU�ZDOO�RI�WKH�PD[LOODU\�VLQXV�
DQG�WKH�QDVRODFULPDO�FDQDO�JUHDWO\�YDULHV�EHWZHHQ�LQGLYLGX-
DOV�� 7KH� SUHODFULPDO� ZLQGRZ� DSSURDFK� LV� D� SURPLVLQJ�
WHFKQLTXH� IRU� DFFHVVLQJ� WKH� OHVLRQV� RI� WKH� PD[LOODU\� VLQXV�
DQWHULRU�ZDOO�DQG�IORRU��,Q�D�VWXG\�FRQGXFWHG�ZLWK�(XURSHDQV��
6LPPHQ�HW�DO��UHSRUWHG�WKDW�WKLV�DSSURDFK�ZDV�DSSOLFDEOH�WR�
RQO\�����RI�WKH�VDPSOH��,Q�DQRWKHU�VWXG\�FRQGXFWHG�LQ�&KLQD��
WKLV�DSSURDFK�ZDV�IHDVLEOH�IRU�����RI�WKH�FDVHV��7KH�FXUUHQW�
VWXG\� DLPHG� WR� PHDVXUH� WKH� GLVWDQFH� EHWZHHQ� WKH� DQWHULRU�
PD[LOODU\�ZDOO�DQG�WKH�ODFULPDO�GXFW�LQ�D�SRSXODWLRQ�OLYLQJ�LQ�
7XUNH\�

Material and Methods:
7KH� LPDJHV� RI� ���� DGXOW� SDWLHQWV� WKDW� XQGHUZHQW� SDUDQDVDO�
VLQXV�&7�IRU�YDULRXV�UKLQRORJLFDO�GLVHDVHV�ZHUH�UHWURVSHFWLYH-
O\�UHYLHZHG��7KH�GLVWDQFH�EHWZHHQ�WKH�DQWHULRU�PD[LOODU\�ZDOO�
DQG�WKH�DQWHULRU�ERUGHU�RI�WKH�ODFULPDO�GXFW�ZDV�PHDVXUHG�LQ�
���� VLGHV�� 7KH� PHDVXUHPHQW� PHWKRGRORJ\� SUHYLRXVO\�
GHVFULEHG� E\� 6LPPHQ� HW� DO�� ZDV� XVHG� FRQVLGHULQJ� WKDW� LW�
ZRXOG�DOORZ�IRU�D�FRPSDULVRQ�ZLWK�SUHYLRXV�VWXGLHV�XQGHU-
WDNHQ�ZLWK�RWKHU�HWKQLF�JURXSV��

Results:
7KH�SUHODFULPDO�GLVWDQFH�ZDV�JUHDWHU�WKDQ���PP�LQ�����RI�WKH�
FDVHV�DQG�!����PP�LQ������$�SUHODFULPDO�UHFHVV�RI����PP�
ZDV�IRXQG�LQ�����RI�WKH�SDWLHQWV�

Conclusion:
:H�ZHUH� DEOH� WR� DFKLHYH� SUHODFULPDO� HQGRVFRSLF� DFFHVV� LQ�
RQO\�����RI�RXU�FDVHV��!��PP��ZLWKRXW�UHPRYLQJ�WKH�ERQH�
ODFULPDO�GXFW��ZKLOH�����UHTXLUHG�WHPSRUDU\�WHDU�VDF�GLVORFD-
WLRQ�DQG�����UHTXLUHG�WKH�UHPRYDO�RI�D�VLJQLILFDQW�DPRXQW�RI�
ERQH�LQFOXGLQJ�ODFULPDO�VDF�GLVORFDWLRQ�

Key Words: 
(QGRVFRSLF�VLQXV�VXUJHU\��3UHODFULPDO�DSSURDFK��3UHODFULPDO�
UHFHVV��0D[LOODU\�VLQXV��&7�

/ʈ:ʈ̪
0DNVLOOHU� VLQ�V� LoLQGHNL� SDWRORML\H� FHUUDKL� JLULúLP� OH]\RQ�
|]HOOLNOH�DQWHULRU�GXYDUD�YH\D�WDEDQD�GD\DQÕ\RUVD�]RU�RODELOLU�
����� %�\�N� PHGLDO� PHDWDO� DQWURVWRPL�� VDGHFH� PDNVLOOHU�
VLQ�V�Q� SRVWHULRU� VXSHULRU� \|QOHULQH� L\L� HULúLP� VD÷ODU� YH�
JHQHOOLNOH� PDNVLOOHU� VLQ�V�Q� DQWHULRU� GXYDUÕ� YH� WDEDQGDNL�
OH]\RQODU� LoLQ� \HWHUVL]GLU� �����$QWHULRU� GXYDU� YH� WDEDQGDNL�
OH]\RQODUÕQ�RUWD\D�oÕNDUÕOPDVÕ�oRN�GDKD�]RUGXU��%X�DODQODUD�
7LS� ,,,� VLQ�VRWRPL� VRQUDVÕ� ��� �� HQGRVNRS� NXOODQDUDN� YH\D�
HQGRVNRSLN�PHGLDO�PDNVLOOHNWRPL�VRQUDVÕ�XODúPDN�P�PN�Q�
RODELOLU������$QWHULRU�GXYDUGD�YH�PDNVLOOHU�VLQ�V�WDEDQÕQGDNL�
OH]\RQODU� LoLQ� |QHULOHQ� \DNODúÕPODU�� &DOGZHOO�/XF�� ODWHUDO�
ULQRWRPL� YH\D� RUWD� IDVL\DO� GHJORYLQJ� \DNODúÕPODUÕ� JLEL� DoÕN�
\DNODúÕPODUÕ�LoHULU�YH�PDNVLOOHU�VLQ�V�YH�ODWHUDO�QD]DO�GXYDUD�
L\L� HULúLP� YH� J|U�Q�UO�N� VD÷ODU� ����� +HU� LNL� \DNODúÕPGDNL�
PRUELGLWH�HQGRVNRSLN�\DNODúÕPGDQ�GDKD�ID]ODGÕU�����
=KRX� YH� DUN�� ODUÕ�� ODNULPDO� VLVWHPL� LQWDNW� WXWDUDN�� LQIHULRU�

W�UELQDWÕ� NRUX\DUDN� YH� D\QÕ� ]DPDQGD� DOYHROHU� UHVHVH��
SUHODNULPDO� UHVHVH� YH� PDNVLOOHU� VLQ�V�Q� DQWHULRU� GXYDUÕQD�
HULúLP� VD÷OD\DUDN�� � SUHODNULPDO� SHQFHUH� \DNODúÕPÕQÕ� WDQÕP-
ODPÕúODUGÕU� ����� %X� \DNODúÕPÕ� WDNLEHQ�� PDNVLOOHU� VLQ�V�Q�
DQWHULRU� NÕVPÕQD� HULúLPH� L]LQ� YHUPHN� LoLQ� PHGLDO� GXYDUÕQ�
NDODQ� W�P� NDOÕQWÕODUÕQÕ� oÕNDUPDN� P�PN�QG�U�� .HPL÷LQ�
oÕNDUÕOPD�RUDQÕ�SDWRORML\H�X\JXQ�KDOH�JHWLULOHELOLU�����
%X�\DNODúÕP�\DOQÕ]FD�ELU�SUHODNULPDO�UHVHV�PHYFXW�ROGX÷XQ-
GD� P�PN�QG�U�� .HPLN� ODNULPDO� NDQDOÕQ� oÕNDUÕOPDVÕ�� GDU�
SUHODNULPDO� UHVHVOHUGH� JHUHNOL� ROXS� ODWHUDO� QD]DO� GXYDUÕQ�
PHGLDO� UHWUDNVL\RQXQX� NROD\ODúWÕUÕU�� 3UHRSHUDWLI� G|QHPGH�
ELOJLVD\DUOÕ� WRPRJUDIL� �%7�� WDUDPDVÕQÕQ�\DSÕOPDVÕ��SUHODNUL-
PDO� SHQFHUH� \DNODúÕPÕQÕQ� ]RUOXN� VHYL\HVLQL� EHOLUOHPHGH�
\DUGÕPFÕ� RODFDNWÕU�� 6LPPHQ� YH� DUN�� ODUÕ� SUHODNULPDO�
\DNODúÕPÕQ��!���PP�PHVDIHGH��7LS����NROD\FD�\DSÕODELOHFH÷L-
QL�� !� ���� PP
OLN� PHVDIHGH� �7LS� ��� ODNULPDO� NDQDOÕQ� NÕVPL�
GLVORNDV\RQX�LOH�\DSÕODELOHFH÷LQL������PP
OLN�PHVDIHGH��7LS�
���|QHPOL�PLNWDUGD�NHPLN�oÕNDUÕOPDVÕQÕ��ODNULPDO�NHVH�GLVOR-
NDV\RQXQX� YH� oRN� N�o�N� ELU� SUHODNULPDO� SHQFHUH� JHUHNWLU��
GL÷LQL�ELOGLUGL��5HVLP��������

Resim 1.�D��$NVL\DO�%7�LQFHOHPHVL����PP�|Oo�OHQ��WLS���VRO�SUHODNULPDO�UHVHVL�
J|VWHUL\RU�NÕUPÕ]Õ�oL]JL���E��$NVL\DO�%7�LQFHOHPHVL�����PP�|Oo�OHQ��WLS���VRO�
SUHODNULPDO�UHVHVL�J|VWHUL\RU��NÕUPÕ]Õ�oL]JL���F��$NVL\DO�%7�LQFHOHPHVL������
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DUDVÕQGDNL� PHVDIH�� 3LFWXUH�$UFKLYLQJ� DQG� &RPPXQLFDWLRQ�
6\VWHPV��3$&6��:RUNVWDWLRQ�NXOODQÕODUDN�|Oo�OG���
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øQIHULRU� W�UELQDWÕQ� PDNVLOODQÕQ� IURQWDO� SURVHVLQH� � DQWHULRU�
NHPLN� LQVHUVL\RVX� � %7¶� GH� |Oo�POHULPL]H� WHPHO� ROXúWXUDQ�
QRNWD�RODUDN�EHOLUOHQGL��1D]RODNULPDO�NDQDOÕQ�ER\XWX��PHVDIH�
��±�PHVDIH����DUDVÕQGDNL�IDUN�KHVDSODQDUDN�HOGH�HGLOGL�
dDOÕúPD\D� EDúODPDGDQ� |QFH� $QNDUD� 'ÕúNDSÕ� <ÕOGÕUÕP�
%H\D]ÕW�(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVL�(WLN�.XUXOX� WDUDIÕQ-
GDQ�RQD\ODQPÕúWÕU��RQD\�QXPDUDVÕ�����������������
dDOÕúPD�UHWURVSHNWLI�ROXS�%7�oHNLPL�|QFHVL�KDVWDODUGDQ�RQDP�
IRUPX� DOÕQPÕúWÕU�� dDOÕúPD��$UDúWÕUPD� YH� <D\ÕQ� (WL÷LQH� YH�
+HOVLQNL�'HNODUDV\RQX�LONHOHULQH�X\JXQ�RODUDN�JHUoHNOHúWLU-
LOPLú� ROXS�� oDOÕúPD� LoLQ� KDVWDQH� \|QHWLPLQGHQ� JHUHNOL� L]LQ�
DOÕQPÕúWÕU���
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���� WDUDIÕ�RODQ� WRSODP�����KDVWDGD�|Oo�POHU�\DSÕOGÕ��dDOÕú-
PD\D��� LOH� ��� \Dú� DUDVÕQGD� ���� KDVWD� GDKLO� HGLOGL� YH� \Dú�
RUWDODPDVÕ������������¶�GL��+DVWDODUÕQ����¶VL�NDGÕQ������¶��
HUNHNWLU�� 0DNVLOOHU� VLQ�V�Q� DQWHULRU� GXYDUÕQGDQ� ODNULPDO�
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RUWDODPDVÕ�����������PP�GLU��7DEOR�,���+DVWDODUÕQ�VD÷�YH�VRO�
PHVDIH���GH÷HUOHUL�DUDVÕQGD�IDUN�\RNWXU��S ��������7DEOR�,,���
0DNVLOOHU� VLQ�V�Q� DQWHULRU� GXYDUÕQGDQ� ODNULPDO� IRVVDQÕQ�
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LoLQ�6LPPHQ�YH�DUN��ODUÕ�KDVWDODUÕ���o�JUXED�D\ÕUGÕ��7LS�,���±��
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0DNVLOOHU�VLQ�V�E|OJHOHULQH��NDQLQ�IRVVD��PLGIDVLDO�GHJORYLQJ�
\DNODúÕPÕ� YH\D� VWDQGDUW� ELU� PHGLDO� PDNVLOOHNWRPL� � \ROX\OD�
XODúÕOPDVÕ� ]RUGXU�� � %X� LúOHPOHU� WUDQVQD]DO� HQGRVNRSLN�
\DNODúÕPODUD�NÕ\DVOD�GDKD�\�NVHN�PRUELGLWH�RUDQÕQD�VDKLSWLU�
���� ���� 3UHODNULPDO� SHQFHUH� \DNODúÕPÕ� LOH�� PDNVLOOHU� VLQ�V�
LoHULVLQGHNL� HQ� ]RU� DODQODU� DoÕN� FHUUDKL� \DNODúÕPODUD� J|UH�
GDKD� G�ú�N� PRUELGLWH� YH� Q�NV� RUDQODUÕ� LOH� RSWLPDO� RODUDN�
YL]�DOL]H� HGLOHELOLU� ����� (N� RODUDN�� SWHU\JRSDODWLQ� IRVVD\D��
LQIUDWHPSRUDO�IRVVD\D�YH�RUWD�NUDQLDO�IRVVD\D�FHUUDKL�RODUDN�
GD� HULúLOHELOPHNWHGLU� ����� 3UHODNULPDO� SHQFHUH� \DNODúÕPÕQ�
X\JXQ� ROGX÷XQX� GH÷HUOHQGLUPHN� LoLQ�� SUHRSHUDWLI� %7�
WDUDPDVÕ� \DSÕODUDN� ODNULPDO� VLVWHPLQ� DQWHULRU� PDNVLOOHU�
GXYDUD�RODQ�X]DNOÕ÷Õ�GLNNDWOLFH�LQFHOHQPHOLGLU������

3UHODNULPDO� SHQFHUH� \DNODúÕP�� NHPLNVL]� RODUDN� PHGLDO�
PDNVLOOHU�GXYDUÕQ�UHWUDNVL\RQX�YH�\HU�GH÷LúWLUPHVL�LOH�oÕNDUÕO-
PDVÕ� LoLQ�� � ODNULPDO� NDQDOÕQ� |Q�QGH� ����PP� NHPLN� JHUHN-
WLUPHNWHGLU�� 3RVWRSHUDWLI� G|QHPGH�� PHGLDOH� \HU� GH÷LúWLUPLú�
PXNR]D�� � IRQNVL\RQX� ER]XOPDPÕú� ODNULPDO� NDQDOOD� ELUOLNWH�
JHUL�\HUOHúWLULOLU�������/DNULPDO�NDQDOÕ�oHYUHOH\HQ�NHPL÷L�YH�
LQIHULRU� PHDWXVX� ROXúWXUDQ� PDNVLOODQÕQ� PHGLDO� GXYDUÕQÕQ�
NHPL÷LQL� oÕNDUPDN�� LoLQGH� ODNULPDO� NDQDO� RODQ� NDODQ�
PXNR]DQÕQ�PHGLDOH�GR÷UX�E�\�N�RUDQGD�\HU�GH÷LúWLUPHVLQH�
QHGHQ�ROXU�������%|\OHFH�DQWHULRU�PDNVLOOHU�GXYDUD�HWNLOL�ELU�
HQGRVNRSLN�HULúLP�\ROX�VD÷ODU������
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QD]RODNULPDO� NDQDOÕQ� GLVORNDV\RQX� YH\D� UH]HNVL\RQX�
ROPDGDQ�P�PN�Q�RODELOHFH÷LQL�|QJ|UHELOPHN�LoLQ���PDNVLOO-
HU�VLQ�V�Q�DQWHULRU�GXYDUÕ�LOH�ODNULPDO�IRVVD
�QÕQ�DQWHULRU�VÕQÕUÕ�
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���LOH���PP�DUDVÕQGDNL�PHVDIH���SUHODNULPDO�\DNODúÕP�VDGHFH�
J|]\DúÕ� NHVHVLQLQ� GLVORNDV\RQX� YH� |QHPOL� PLNWDUGD� NHPLN�
oÕNDUÕOPDVÕ� LOH� P�PN�Q� RODELOPHNWHGLU�� .HPLN� oÕNDUÕODUDN�
\DSÕODQ�SHQFHUH�N�o�N�RODFD÷Õ�LoLQ��PDNVLOOHU�VLQ�V�Q�DQWHULRU�
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�PP���SUHODNULPDO�\DNODúÕP�VDGHFH�J|]\DúÕ�GLVORNDV\RQX�LOH�
EHUDEHU� NHPLN� oÕNDUÕOPDVÕ� LOH� P�PN�QG�U�� 2OXúWXUXODQ�
SHQFHUH�ELU�\XPXúDN�GRNX�IOHEL�LOH�NROD\FD�NDSDWÕODELOLU������
7LS� ,,,
� WH� �!� �PP��� SUHODNULPDO� \DNODúÕP� N�o�N� NHPLN�
oÕNDUÕOPDVÕ\OD� NROD\FD� JHUoHNOHúWLULOLU� YH�PDNVLOOHU� VLQ�V�Q�
DQWHULRU�GXYDUÕQD�YH�WDEDQÕQD�JHQHO�ELU�EDNÕú�D]�ELU�oDED�LOH�
P�PN�Q�ROPDNWDGÕU��%|\OHFH��ODWHUDO�SWHULJRLG�YH�LQIUDWHP-
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oDOÕúPDGD� SUHODNULPDO� � SHQFHUH� \DNODúÕPÕQ� �� ����¶LQGH��
SUHODNULPDO� UHVHV� ROPDGÕ÷Õ� LoLQ� P�PN�Q� ROPDGÕ÷ÕQÕ�� � ��
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LQGH��7LS���YH��¶�QLQ�WRSODP�LQVLGDQVÕ��LVH�NROD\FD�X\JX-
ODQDELOLU� �ROGX÷XQX�ELOGLUGLOHU������dLQOLOHU��]HULQGH�\DSÕODQ�
EDúND� ELU� oDOÕúPDGD�� KDVWDODUÕQ� �� ��¶� �QGH� SUHODNULPDO�
\DNODúÕPÕQ� X\JXODQDELOLU� ROGX÷X� ELOGLULOGL������ 6XQXODQ�
oDOÕúPDGD� KDVWDODUÕQ� � ���¶� XQGD� SUHODNULPDO� \DNODúÕP�
P�PN�Q�ROPD\ÕS�����¶� LQGH�X\JXODQDELOLU�RODUDN�EXOXQGX��
%L]LP� VRQXoODUÕPÕ]� $YUXSDOÕODUÕQ� VRQXoODUÕ� LOH� EHQ]HUOLN�
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ODNULPDO� NDQDO� JHQLúOL÷L� ���������� PP� EXOXQPXúWXU��
$YUXSDOÕODU¶� D� J|UH� GDKD� JHQLú�� dLQOLOHU¶� H� J|UH� LVH� GDKD�
GDUGÕU�� %XGD� HWQLVLWHQLQ� LQVDQ� DQDWRPLVL� �]HULQGHNL� HWNLVLQL�
RUWD\D�NR\PDNWDGÕU��/DNULPDO�NDQDOÕQ��GDKD�JHQLú�ROPDVÕQÕQ�
NOLQLN�HWNLOHUL�QHW�RODUDN�ELOLQPHPHNWHGLU�YH�NOLQLN�|QHPLQL�
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3UH�ODNULPDO�UHVHV�JHQLúOL÷LQLQ�WRSOXPODU�DUDVÕQGD�|QHPOL�ELU�
HWQLN� IDUNOÕOÕN� J|VWHUGL÷LQL� J|VWHUPHNWHGLU�� � 3UHODNULPDO�
\DNODúÕP�$YUXSDOÕODU¶D� EHQ]HU� úHNLOGH� KDVWDODUÕQ����¶� LQGH�
X\JXODQDELOLUGLU�����¶�XQGD�LVH�SUHODNULPDO�\DNODúÕP�DQFDN�
J|]\DúÕ� NHVHVLQLQ� GLVORNDV\RQX� YH� |QHPOL� PLNWDUGD� NHPLN�
oÕNDUÕOPDVÕ� LOH� P�PN�QG�U�� %XQXQ� NOLQLN� X\JXODPDGD�
|QHPOL� RODFD÷ÕQÕ� YH� SUHRSHUDWLI� G|QHPGH� ROJXODUÕQ� %7� LOH�
DQDOL]� HGLOPHVLQLQ� SUHODNULPDO� SHQFHUH� \DNODúÕPÕQÕQ� ]RUOXN�
VHYL\HVLQL� EHOLUOHPHGH� FHUUDKD� \RO� J|VWHUHFH÷LQL�
G�ú�Q�\RUX]�

(WLN�.RPLWH�2QD\Õ��
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ABSTRACT
Objective: 
7KH�GLVWDQFH�EHWZHHQ�WKH�DQWHULRU�ZDOO�RI�WKH�PD[LOODU\�VLQXV�
DQG�WKH�QDVRODFULPDO�FDQDO�JUHDWO\�YDULHV�EHWZHHQ�LQGLYLGX-
DOV�� 7KH� SUHODFULPDO� ZLQGRZ� DSSURDFK� LV� D� SURPLVLQJ�
WHFKQLTXH� IRU� DFFHVVLQJ� WKH� OHVLRQV� RI� WKH� PD[LOODU\� VLQXV�
DQWHULRU�ZDOO�DQG�IORRU��,Q�D�VWXG\�FRQGXFWHG�ZLWK�(XURSHDQV��
6LPPHQ�HW�DO��UHSRUWHG�WKDW�WKLV�DSSURDFK�ZDV�DSSOLFDEOH�WR�
RQO\�����RI�WKH�VDPSOH��,Q�DQRWKHU�VWXG\�FRQGXFWHG�LQ�&KLQD��
WKLV�DSSURDFK�ZDV�IHDVLEOH�IRU�����RI�WKH�FDVHV��7KH�FXUUHQW�
VWXG\� DLPHG� WR� PHDVXUH� WKH� GLVWDQFH� EHWZHHQ� WKH� DQWHULRU�
PD[LOODU\�ZDOO�DQG�WKH�ODFULPDO�GXFW�LQ�D�SRSXODWLRQ�OLYLQJ�LQ�
7XUNH\�

Material and Methods:
7KH� LPDJHV� RI� ���� DGXOW� SDWLHQWV� WKDW� XQGHUZHQW� SDUDQDVDO�
VLQXV�&7�IRU�YDULRXV�UKLQRORJLFDO�GLVHDVHV�ZHUH�UHWURVSHFWLYH-
O\�UHYLHZHG��7KH�GLVWDQFH�EHWZHHQ�WKH�DQWHULRU�PD[LOODU\�ZDOO�
DQG�WKH�DQWHULRU�ERUGHU�RI�WKH�ODFULPDO�GXFW�ZDV�PHDVXUHG�LQ�
���� VLGHV�� 7KH� PHDVXUHPHQW� PHWKRGRORJ\� SUHYLRXVO\�
GHVFULEHG� E\� 6LPPHQ� HW� DO�� ZDV� XVHG� FRQVLGHULQJ� WKDW� LW�
ZRXOG�DOORZ�IRU�D�FRPSDULVRQ�ZLWK�SUHYLRXV�VWXGLHV�XQGHU-
WDNHQ�ZLWK�RWKHU�HWKQLF�JURXSV��

Results:
7KH�SUHODFULPDO�GLVWDQFH�ZDV�JUHDWHU�WKDQ���PP�LQ�����RI�WKH�
FDVHV�DQG�!����PP�LQ������$�SUHODFULPDO�UHFHVV�RI����PP�
ZDV�IRXQG�LQ�����RI�WKH�SDWLHQWV�

Conclusion:
:H�ZHUH� DEOH� WR� DFKLHYH� SUHODFULPDO� HQGRVFRSLF� DFFHVV� LQ�
RQO\�����RI�RXU�FDVHV��!��PP��ZLWKRXW�UHPRYLQJ�WKH�ERQH�
ODFULPDO�GXFW��ZKLOH�����UHTXLUHG�WHPSRUDU\�WHDU�VDF�GLVORFD-
WLRQ�DQG�����UHTXLUHG�WKH�UHPRYDO�RI�D�VLJQLILFDQW�DPRXQW�RI�
ERQH�LQFOXGLQJ�ODFULPDO�VDF�GLVORFDWLRQ�

Key Words: 
(QGRVFRSLF�VLQXV�VXUJHU\��3UHODFULPDO�DSSURDFK��3UHODFULPDO�
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/ʈ:ʈ̪
0DNVLOOHU� VLQ�V� LoLQGHNL� SDWRORML\H� FHUUDKL� JLULúLP� OH]\RQ�
|]HOOLNOH�DQWHULRU�GXYDUD�YH\D�WDEDQD�GD\DQÕ\RUVD�]RU�RODELOLU�
����� %�\�N� PHGLDO� PHDWDO� DQWURVWRPL�� VDGHFH� PDNVLOOHU�
VLQ�V�Q� SRVWHULRU� VXSHULRU� \|QOHULQH� L\L� HULúLP� VD÷ODU� YH�
JHQHOOLNOH� PDNVLOOHU� VLQ�V�Q� DQWHULRU� GXYDUÕ� YH� WDEDQGDNL�
OH]\RQODU� LoLQ� \HWHUVL]GLU� �����$QWHULRU� GXYDU� YH� WDEDQGDNL�
OH]\RQODUÕQ�RUWD\D�oÕNDUÕOPDVÕ�oRN�GDKD�]RUGXU��%X�DODQODUD�
7LS� ,,,� VLQ�VRWRPL� VRQUDVÕ� ��� �� HQGRVNRS� NXOODQDUDN� YH\D�
HQGRVNRSLN�PHGLDO�PDNVLOOHNWRPL�VRQUDVÕ�XODúPDN�P�PN�Q�
RODELOLU������$QWHULRU�GXYDUGD�YH�PDNVLOOHU�VLQ�V�WDEDQÕQGDNL�
OH]\RQODU� LoLQ� |QHULOHQ� \DNODúÕPODU�� &DOGZHOO�/XF�� ODWHUDO�
ULQRWRPL� YH\D� RUWD� IDVL\DO� GHJORYLQJ� \DNODúÕPODUÕ� JLEL� DoÕN�
\DNODúÕPODUÕ�LoHULU�YH�PDNVLOOHU�VLQ�V�YH�ODWHUDO�QD]DO�GXYDUD�
L\L� HULúLP� YH� J|U�Q�UO�N� VD÷ODU� ����� +HU� LNL� \DNODúÕPGDNL�
PRUELGLWH�HQGRVNRSLN�\DNODúÕPGDQ�GDKD�ID]ODGÕU�����
=KRX� YH� DUN�� ODUÕ�� ODNULPDO� VLVWHPL� LQWDNW� WXWDUDN�� LQIHULRU�

W�UELQDWÕ� NRUX\DUDN� YH� D\QÕ� ]DPDQGD� DOYHROHU� UHVHVH��
SUHODNULPDO� UHVHVH� YH� PDNVLOOHU� VLQ�V�Q� DQWHULRU� GXYDUÕQD�
HULúLP� VD÷OD\DUDN�� � SUHODNULPDO� SHQFHUH� \DNODúÕPÕQÕ� WDQÕP-
ODPÕúODUGÕU� ����� %X� \DNODúÕPÕ� WDNLEHQ�� PDNVLOOHU� VLQ�V�Q�
DQWHULRU� NÕVPÕQD� HULúLPH� L]LQ� YHUPHN� LoLQ� PHGLDO� GXYDUÕQ�
NDODQ� W�P� NDOÕQWÕODUÕQÕ� oÕNDUPDN� P�PN�QG�U�� .HPL÷LQ�
oÕNDUÕOPD�RUDQÕ�SDWRORML\H�X\JXQ�KDOH�JHWLULOHELOLU�����
%X�\DNODúÕP�\DOQÕ]FD�ELU�SUHODNULPDO�UHVHV�PHYFXW�ROGX÷XQ-
GD� P�PN�QG�U�� .HPLN� ODNULPDO� NDQDOÕQ� oÕNDUÕOPDVÕ�� GDU�
SUHODNULPDO� UHVHVOHUGH� JHUHNOL� ROXS� ODWHUDO� QD]DO� GXYDUÕQ�
PHGLDO� UHWUDNVL\RQXQX� NROD\ODúWÕUÕU�� 3UHRSHUDWLI� G|QHPGH�
ELOJLVD\DUOÕ� WRPRJUDIL� �%7�� WDUDPDVÕQÕQ�\DSÕOPDVÕ��SUHODNUL-
PDO� SHQFHUH� \DNODúÕPÕQÕQ� ]RUOXN� VHYL\HVLQL� EHOLUOHPHGH�
\DUGÕPFÕ� RODFDNWÕU�� 6LPPHQ� YH� DUN�� ODUÕ� SUHODNULPDO�
\DNODúÕPÕQ��!���PP�PHVDIHGH��7LS����NROD\FD�\DSÕODELOHFH÷L-
QL�� !� ���� PP
OLN� PHVDIHGH� �7LS� ��� ODNULPDO� NDQDOÕQ� NÕVPL�
GLVORNDV\RQX�LOH�\DSÕODELOHFH÷LQL������PP
OLN�PHVDIHGH��7LS�
���|QHPOL�PLNWDUGD�NHPLN�oÕNDUÕOPDVÕQÕ��ODNULPDO�NHVH�GLVOR-
NDV\RQXQX� YH� oRN� N�o�N� ELU� SUHODNULPDO� SHQFHUH� JHUHNWLU��
GL÷LQL�ELOGLUGL��5HVLP��������

Resim 1.�D��$NVL\DO�%7�LQFHOHPHVL����PP�|Oo�OHQ��WLS���VRO�SUHODNULPDO�UHVHVL�
J|VWHUL\RU�NÕUPÕ]Õ�oL]JL���E��$NVL\DO�%7�LQFHOHPHVL�����PP�|Oo�OHQ��WLS���VRO�
SUHODNULPDO�UHVHVL�J|VWHUL\RU��NÕUPÕ]Õ�oL]JL���F��$NVL\DO�%7�LQFHOHPHVL������
PP�|Oo�OHQ��WLS���VRO�SUHODNULPDO�UHVHVL�J|VWHUL\RU��NÕUPÕ]Õ�oL]JL���

%X� oDOÕúPDGD��7�UNL\H¶� GH� \DúD\DQ� SRS�ODV\RQGD�� DQWHULRU�
PDNVLOOHU�GXYDUÕ�LOH�ODNULPDO�NDQDO�VLVWHP�DQDWRPLVL�DUDVÕQGD-
NL�IDUNOÕOÕNODU�LQFHOHQGL��DQWHULRU�PDNVLOOHU�GXYDU�YH�ODNULPDO�
NDQDO� DUDVÕQGDNL� PHVDIHQLQ�� %7� DNVL\HO� NHVLWOHUL� �]HULQGHQ�
GH÷HUOHQGLULOPHVL� DPDoODQGÕ�� /DNULPDO� NDQDOÕQ� DQWHULRU�
PDNVLOOHU� GXYDUD� J|UH� NRQXPX� FHUUDKD�� SUHODNULPDO� ELU�
SHQFHUHQLQ�QH�NDGDU�NROD\�\DSÕODELOHFH÷LQLQ�ELOJLVLQL�YHUHFHNWLU�

GEREÇ ve YÖNTEMLER
iITÜ̫UI�LQbIaVÜ
dDOÕúPD\D� ����� 2FDN������ 7HPPX]� WDULKOHUL� DUDVÕQGD�
UDG\RORML� NOLQL÷LQH� EDúYXUDQ� YH� DFLO� ROPD\DQ� QHGHQOHUOH�
SDUDQD]DO�VLQ�V�%7�oHNLOHQ��\DúODUÕ����\DúÕQ��VW�QGH�RODQ�����
KDVWD�GDKLO�HGLOGL��
7�P� %7� J|U�QW�OHUL� UDG\RORML� PHUNH]LPL]GHNL� oRN� NHVLWOL�
ELOJLVD\DUOÕ� WRPRJUDIL� FLKD]Õ� NXOODQÕODUDN� HOGH� HGLOGL� �*(�
2SWLPD�����6(����'HWHNW|U�����NHVLW�%7��*HQHUDO�(OHFWULF�
7ÕEEL�6LVWHPOHU��0LOZDXNHH��:,���*|U�QW�OHU��DNVL\DO�SODQGD�
PDNVLOOHU�DOYHROHU�SURVHVWHQ�IURQWDO�VLQ�V�WDYDQÕQD�NDGDU�HOGH�
HGLOGL�� 7DUDPD� SDUDPHWUHOHUL�� ���� N9�� ���� P$�� URWDV\RQ�
]DPDQÕ�����VDQL\H�������PP�NHVLW�NDOÕQOÕ÷Õ��SLWFK�RUDQÕ�������
PP��GHGHNW|U�NDSVDPÕ���FP��YH�)29�����FP¶�GLU��6WDQGDUW�
NRURQDO�YH�VDJLWWDO��UHIRUPDW�J|U�QW�OHULQ�NHVLW�NDOÕQOÕ÷Õ�������
PP� LGL�� %HOLUJLQ� ELU� \�]� WUDYPDVÕ�� VLQRQD]DO� W�P|U�� QD]DO�
SROLSR]LV��NRQMHQLWDO�DQRPDOLVL�RODQ�YH�NDID�WDEDQÕ�YH\D�VLQ�V�
FHUUDKLVL�|\N�V��RODQ�KDVWDODU�YH����\DúÕQ�DOWÕQGDNL�KDVWDODU�
oDOÕúPDGDQ�GÕúODQGÕ�

/DNULPDO�NDQDO�DQWHULRUXQGD�PDNVLOOHU�VLQ�VH�FHUUDKL�JLULúLPH�
X\JXQ�DODQÕ�GH÷HUOHQGLUHELOPHN�DPDFÕ\OD������KDVWDGD�KHP�
VD÷�KHP�GH�VRO�WDUDI������WDUDI��LoLQ��PDNVLOOHU�VLQ�V�Q�DQWHUL-
RU� GXYDUÕ� LOH� ODNULPDO� NDQDOÕQ� DQWHULRU� YH� SRVWHULRU� VÕQÕUÕ�
DUDVÕQGDNL� PHVDIH�� 3LFWXUH�$UFKLYLQJ� DQG� &RPPXQLFDWLRQ�
6\VWHPV��3$&6��:RUNVWDWLRQ�NXOODQÕODUDN�|Oo�OG���
gOo�POHU� VÕUDVÕQGD�� NRURQDO� SODQ� J|U�QW�GH� LQIHULRU�
W�UELQDWÕQ�PDNVLOODQÕQ�IURQWDO�SURVHVLQH��DQWHULRU�LQVHUVL\RVX��
G�]H\LQGHQ�JHoHQ�NHVLW�EHOLUOHQGL��5HVLP�����

Resim 2.�.RURQDO�SODQGD��LQIHULRU�W�UELQDWÕQ��PDNVLOODQÕQ�IURQWDO�SURVHVLQH�
DQWHULRU� LQVHUVL\RVX� J|VWHULOL\RU� �VDUÕ� \ÕOGÕ]��� %X� G�]OHPH� NDUúÕOÕN� JHOHQ�
DNVL\DO�NHVLW�GDKD�VRQUD�\DSÕODQ�|Oo�POHU�LoLQ�NXOODQÕOPÕúWÕU��

%X�G�]OHPH�NDUúÕOÕN�JHOHQ�DNVL\DO�NHVLWOHU��]HULQGH��PDNVLOOHU�
VLQ�V�Q�DQWHULRU�GXYDUÕQÕQ�SRVWHULRU�\�]�QH�WH÷HW�JHoHQ�oL]JL�
�oL]JL�����EX�oL]JL\H�SDUDOHO�ODNULPDO�NDQDOÕQ�DQWHULRU�GXYDUÕ�
�oL]JL����YH�SRVWHULRU�GXYDUÕ��oL]JL�����ER\XQFD�JHoHQ�oL]JLOHU��
oL]LOHUHN�|Oo�POHU�\DSÕOGÕ��dL]JL���YH����PHVDIH����YH�oL]JL���
YH����PHVDIH����DUDVÕQGDNL�PHVDIHOHU�|Oo�OG��YH�LVWDWLVWLNVHO�
RODUDN�DQDOL]�HGLOGL��5HVLP�����

Resim 3. 0HVDIH�,�YH�PHVDIH�,,
�QLQ�|Oo�POHUL��0HVDIH�,�SUHODNULPDO�UHVHV�
ROXS� SUHODNULPDO� SHQFHUH� \DNODúÕPÕQ� X\JXODQDELOPH� NROD\OÕ÷ÕQÕ� EHOLUOHU��
<ÕOGÕ]�ODNULPDO�NDQDOÕ�LúDUHW�HWPHNWHGLU�

øQIHULRU� W�UELQDWÕQ� PDNVLOODQÕQ� IURQWDO� SURVHVLQH� � DQWHULRU�
NHPLN� LQVHUVL\RVX� � %7¶� GH� |Oo�POHULPL]H� WHPHO� ROXúWXUDQ�
QRNWD�RODUDN�EHOLUOHQGL��1D]RODNULPDO�NDQDOÕQ�ER\XWX��PHVDIH�
��±�PHVDIH����DUDVÕQGDNL�IDUN�KHVDSODQDUDN�HOGH�HGLOGL�
dDOÕúPD\D� EDúODPDGDQ� |QFH� $QNDUD� 'ÕúNDSÕ� <ÕOGÕUÕP�
%H\D]ÕW�(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVL�(WLN�.XUXOX� WDUDIÕQ-
GDQ�RQD\ODQPÕúWÕU��RQD\�QXPDUDVÕ�����������������
dDOÕúPD�UHWURVSHNWLI�ROXS�%7�oHNLPL�|QFHVL�KDVWDODUGDQ�RQDP�
IRUPX� DOÕQPÕúWÕU�� dDOÕúPD��$UDúWÕUPD� YH� <D\ÕQ� (WL÷LQH� YH�
+HOVLQNL�'HNODUDV\RQX�LONHOHULQH�X\JXQ�RODUDN�JHUoHNOHúWLU-
LOPLú� ROXS�� oDOÕúPD� LoLQ� KDVWDQH� \|QHWLPLQGHQ� JHUHNOL� L]LQ�
DOÕQPÕúWÕU���

ʈ[\I\Q[\QS[MT�)VITQb
6�UHNOL� YHULOHUH� LOLúNLQ� WDQÕPOD\ÕFÕ� LVWDWLVWLNOHUGH� 2UWDODPD�
6WDQGDUW�6DSPD��2UWDQFD� ��0LQLPXP��0DNVLPXP�GH÷HUOHUL��
NHVLNOL� YHULOHUGH� LVH� \�]GH� GH÷HUOHUL� YHULOPLúWLU�� 9HULOHULQ�
QRUPDO�GD÷ÕOÕPD�X\JXQOX÷X�6KDSLUR�:LON��WHVWL�LOH��LQFHOHQ-
PLúWLU��6D÷�YH�VRO�06�ODNULPDO�IRVVD�JHQLúOL÷LQLQ�IDUNOÕOÕ÷ÕQÕQ�
NDUúÕODúWÕUÕOPDVÕQGD�:LOFR[RQ�WHVWL��NXOODQÕOPÕúWÕU��.DGÕQODUOD�
HUNHNOHULQ� 06� ODNULPDO� IRVVD� JHQLúOL÷L� GH÷HUOHULQLQ�
NDUúÕODúWÕUÕOPDVÕQGD�0DQQ�:KLWQH\�8�WHVWL�NXOODQÕOPÕúWÕU��06�
ODNULPDO�IRVVD�JHQLúOL÷L�GH÷HUOHULQLQ�\Dú�LOH�LOLúNLVLQGH�6SHDU-
PDQ� .RUHODV\RQ� DQDOL]L� NDWVD\ÕVÕQGDQ� ID\GDODQÕOPÕúWÕU��
'H÷HUOHQGLUPHOHUGH� ,%0� 6366� 6WDWLVWLFV� ��� � SURJUDPÕ�
NXOODQÕOPÕú� YH� LVWDWLVWLNVHO� DQODPOÕOÕN� VÕQÕUÕ� RODUDN� S������
NDEXO�HGLOPLúWLU�

BULGULAR
���� WDUDIÕ�RODQ� WRSODP�����KDVWDGD�|Oo�POHU�\DSÕOGÕ��dDOÕú-
PD\D��� LOH� ��� \Dú� DUDVÕQGD� ���� KDVWD� GDKLO� HGLOGL� YH� \Dú�
RUWDODPDVÕ������������¶�GL��+DVWDODUÕQ����¶VL�NDGÕQ������¶��
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7DEOR�,��0HVDIH�,��PHVDIH�,,�YH�ODNULPDO�IRVVD�JHQLúOL÷L�GH÷HUOHUL�

+DVWDODUÕQ�VD÷�YH�VRO�PHVDIH���GH÷HUOHUL�DUDVÕQGD�IDUN�\RNWXU�
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GDKD� G�ú�N� PRUELGLWH� YH� Q�NV� RUDQODUÕ� LOH� RSWLPDO� RODUDN�
YL]�DOL]H� HGLOHELOLU� ����� (N� RODUDN�� SWHU\JRSDODWLQ� IRVVD\D��
LQIUDWHPSRUDO�IRVVD\D�YH�RUWD�NUDQLDO�IRVVD\D�FHUUDKL�RODUDN�
GD� HULúLOHELOPHNWHGLU� ����� 3UHODNULPDO� SHQFHUH� \DNODúÕPÕQ�
X\JXQ� ROGX÷XQX� GH÷HUOHQGLUPHN� LoLQ�� SUHRSHUDWLI� %7�
WDUDPDVÕ� \DSÕODUDN� ODNULPDO� VLVWHPLQ� DQWHULRU� PDNVLOOHU�
GXYDUD�RODQ�X]DNOÕ÷Õ�GLNNDWOLFH�LQFHOHQPHOLGLU������

3UHODNULPDO� SHQFHUH� \DNODúÕP�� NHPLNVL]� RODUDN� PHGLDO�
PDNVLOOHU�GXYDUÕQ�UHWUDNVL\RQX�YH�\HU�GH÷LúWLUPHVL�LOH�oÕNDUÕO-
PDVÕ� LoLQ�� � ODNULPDO� NDQDOÕQ� |Q�QGH� ����PP� NHPLN� JHUHN-
WLUPHNWHGLU�� 3RVWRSHUDWLI� G|QHPGH�� PHGLDOH� \HU� GH÷LúWLUPLú�
PXNR]D�� � IRQNVL\RQX� ER]XOPDPÕú� ODNULPDO� NDQDOOD� ELUOLNWH�
JHUL�\HUOHúWLULOLU�������/DNULPDO�NDQDOÕ�oHYUHOH\HQ�NHPL÷L�YH�
LQIHULRU� PHDWXVX� ROXúWXUDQ� PDNVLOODQÕQ� PHGLDO� GXYDUÕQÕQ�
NHPL÷LQL� oÕNDUPDN�� LoLQGH� ODNULPDO� NDQDO� RODQ� NDODQ�
PXNR]DQÕQ�PHGLDOH�GR÷UX�E�\�N�RUDQGD�\HU�GH÷LúWLUPHVLQH�
QHGHQ�ROXU�������%|\OHFH�DQWHULRU�PDNVLOOHU�GXYDUD�HWNLOL�ELU�
HQGRVNRSLN�HULúLP�\ROX�VD÷ODU������

6LPPHQ�YH�DUN��ODUÕ�KDQJL�KDVWDODUGD�SUHODNULPDO�\DNODúÕPÕQ��
QD]RODNULPDO� NDQDOÕQ� GLVORNDV\RQX� YH\D� UH]HNVL\RQX�
ROPDGDQ�P�PN�Q�RODELOHFH÷LQL�|QJ|UHELOPHN�LoLQ���PDNVLOO-
HU�VLQ�V�Q�DQWHULRU�GXYDUÕ�LOH�ODNULPDO�IRVVD
�QÕQ�DQWHULRU�VÕQÕUÕ�
DUDVÕQGDNL�PHVDIH\L��PHVDIH�����o�WLSH�D\ÕUGÕODU������7LS�,
�GH�
���LOH���PP�DUDVÕQGDNL�PHVDIH���SUHODNULPDO�\DNODúÕP�VDGHFH�
J|]\DúÕ� NHVHVLQLQ� GLVORNDV\RQX� YH� |QHPOL� PLNWDUGD� NHPLN�
oÕNDUÕOPDVÕ� LOH� P�PN�Q� RODELOPHNWHGLU�� .HPLN� oÕNDUÕODUDN�
\DSÕODQ�SHQFHUH�N�o�N�RODFD÷Õ�LoLQ��PDNVLOOHU�VLQ�V�Q�DQWHULRU�
GXYDUÕQD�VÕQÕUOÕ�HULúLP�VD÷OD\DFDNWÕU������7LS�,,
�GH��!��PP���
�PP���SUHODNULPDO�\DNODúÕP�VDGHFH�J|]\DúÕ�GLVORNDV\RQX�LOH�
EHUDEHU� NHPLN� oÕNDUÕOPDVÕ� LOH� P�PN�QG�U�� 2OXúWXUXODQ�
SHQFHUH�ELU�\XPXúDN�GRNX�IOHEL�LOH�NROD\FD�NDSDWÕODELOLU������
7LS� ,,,
� WH� �!� �PP��� SUHODNULPDO� \DNODúÕP� N�o�N� NHPLN�
oÕNDUÕOPDVÕ\OD� NROD\FD� JHUoHNOHúWLULOLU� YH�PDNVLOOHU� VLQ�V�Q�
DQWHULRU�GXYDUÕQD�YH�WDEDQÕQD�JHQHO�ELU�EDNÕú�D]�ELU�oDED�LOH�
P�PN�Q�ROPDNWDGÕU��%|\OHFH��ODWHUDO�SWHULJRLG�YH�LQIUDWHP-
SRUDO� IRVVDQÕQ� GLUHNW� YL]�DOL]DV\RQXQD� YH� EXUDODUD� XODúÕP�
P�PN�Q�ROPDNWDGÕU�����

6LPPHQ�YH�DUN�ODUÕQÕQ�����$YUXSDOÕ�KDVWD��]HULQGH�\DSWÕNODUÕ�
oDOÕúPDGD� SUHODNULPDO� � SHQFHUH� \DNODúÕPÕQ� �� ����¶LQGH��
SUHODNULPDO� UHVHV� ROPDGÕ÷Õ� LoLQ� P�PN�Q� ROPDGÕ÷ÕQÕ�� � ��
����
LQGH��7LS���YH��¶�QLQ�WRSODP�LQVLGDQVÕ��LVH�NROD\FD�X\JX-
ODQDELOLU� �ROGX÷XQX�ELOGLUGLOHU������dLQOLOHU��]HULQGH�\DSÕODQ�
EDúND� ELU� oDOÕúPDGD�� KDVWDODUÕQ� �� ��¶� �QGH� SUHODNULPDO�
\DNODúÕPÕQ� X\JXODQDELOLU� ROGX÷X� ELOGLULOGL������ 6XQXODQ�
oDOÕúPDGD� KDVWDODUÕQ� � ���¶� XQGD� SUHODNULPDO� \DNODúÕP�
P�PN�Q�ROPD\ÕS�����¶� LQGH�X\JXODQDELOLU�RODUDN�EXOXQGX��
%L]LP� VRQXoODUÕPÕ]� $YUXSDOÕODUÕQ� VRQXoODUÕ� LOH� EHQ]HUOLN�
J|VWHUPHNWHGLU��

.DSODQR÷OX�9��YH�.DSODQR÷OX�+�$NG�7ÕS�'�����������
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ABSTRACT
Objective: 
One of the causes of chronic kidney disease (CKD) may be nephrotoxic herbal products.  We 
wanted to ascertain the rate of herbal product use among CKD patients, the products used, 
sources of supply, demographic characteristics of the patients, whether acute renal failure deve- 
lops with these products and the value of predialysis education in this field. 

Material and Methods: 
The data of 209 patients were collected at the nephrology department and evaluated using a form 
completed by a CKD education specialist nurse in one-to-one patient interviews.

Results: 
The patients’ mean age was 57.3 years, and 41% were female. 22% of the patients (n=45) used 
herbal products. Seven patients followed up with stable GFR had an acute kidney injury episode 
after using herbal products. The herbal product names used by the patients were as follows: 
unknown weed mix, black cumin oil, cherry stalk, rosemary, cinnamon, Helichrysum Arenari-
um, spring water, Galium aparine, reishi  mushroom, Ceratonia siliqua, daisy, snail shell, Vibur-
num opulus, onion juice, Stevia rebaudiana Bertoni, cranberry, malus trilobata leaf, avocado 
leaf, fig and olive leaf, horse chestnut, ginger, urtica leaf, eating walnut after soaking it in water, 
pumpkin seed, Vitex agnus-castus, aloe vera, blueberries, juniper molasses, Equisetum arvense 
L, Lamii albi herbal, yoghurt water. The patients who were followed for more than six months 
tended to report their herbal product use more than the remaining patients (p = 0.08).

Conclusion: 
Due to the widespread use of herbal products, clinicians should be more careful about the use of 
herbal products by patients.

Key Words: 
Chronic Kidney Disease, Herbal Medicine, Education, Communication
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.URQLN� E|EUHN� KDVWDOÕ÷Õ� �.%+�� QHGHQOHULQGHQ� ELUL� QHIURWRNVLN� ELWNLVHO� �U�QOHU� RODELOLU�� %X�
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\DSUD÷Õ��LQFLU�YH�]H\WLQ�\DSUD÷Õ��DW�NHVWDQHVL��]HQFHILO��FHYL]L�
VXGD� EHNOHWLS� HOGH� HGLOHQ� VX�� NDEDN� oHNLUGH÷L�� 9LWH[�
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INTRODUCTION
Chronic kidney disease (CKD) is a nephrological syndrome 
caused by chronic, progressive and irreversible destruction of 
nephrons due to various causes. Advances in renal replace-
ment therapy offer patients only life-sustaining treatment 
options; e.g., hemodialysis and peritoneal dialysis. Therefore, 
some patients pursue solutions beyond traditional nephrolo- 
gical therapies to increase their quality of life. The use of 
herbal medicine is one of these alternatives and has become 
increasingly widespread in developed countries (1). Howe- 
ver, CKD can also be caused by herbal products that are 
nephrotoxic substances and/or were previously contaminated 
with other herbal products (1).
&.'� HGXFDWLRQ� SURJUDPV� DUH� RUJDQL]HG� WR� SURYLGH� EHWWHU�
management of CKD and control of the progression of this 
disease. An ideal low clearance polyclinic CKD education 
team should consist of a nephrologist and specialist CKD 
nurse, a dietician, a psychologist, a social worker, a physical 
WKHUDSLVW�� DQG� WKH� RUJDQL]DWLRQ� UHSUHVHQWLQJ� WKH� SDWLHQW¶V�
interests (2). However, according to a consensus conference 
and survey conducted in Australia, most educational 
programs are undertaken especially by a specialist nurse 
(2,3).
We wanted to ascertain the rate of herbal product use among 
these CKD patients, the products used, sources of supply, 

demographic characteristics of the patients and consequences 
of usage in low clearance nephrology polyclinic and educa-
tion in this field. 

MATERIAL and METHODS
The ethics committee of our university approved the study 
protocols. The data of 209 patients were collected at the 
nephrology out-patient department retrospectively. We 
included patients with stage 2-5 CKD glomeruler filtration 
UDWH��H*)5�����PO�PLQ�����P2) that were being followed up 
in our nephrology out-patient clinic but had not yet started 
dialysis. Most of the patients lived in the Mediterranean 
region in Turkey. The patients were evaluated using a form 
completed by a specialist education CKD nurse during a 
one-to-one interview with each patient. Demographic infor-
mation, etiological diagnosis of CKD, dietary habits, hyper-
tension status, regular drug use, renal replacement decision, 
and any additional treatment were noted.
In our department, standard low clearance polyclinic care 
consists of informing the patients about CKD and its associat-
ed complications, risk of progression, dietary instructions, 
and different modalities of renal replacement therapy. This 
process is managed by a CKD education specialist nurse and 
nephrologists. The number of sessions and duration of CKD 
educational program vary according to the requirements of 
each case. For example, the program for adults incorporates 
different domains of learning and accommodates different 
visual styles. This education is provided by one nurse and 
nephrologists.
The approval of the local ethics committee was received 
�$NGHQL]�8QLYHUVLW\��)DFXOW\�RI�0HGLFLQH��&OLQLFDO�UHVHDUFK�
ethics committee) (24.02.2021/KAEK-157). The research 
complied with the Helsinki Declaration. This study was 
conducted in accordance with the principles of research and 
publication ethics. Necessary permissions were obtained 
from the hospital administration for the study.

Statistical analysis
Data were expressed as mean ± SD or percentages. Statistical 
significance was set at the level of p<0.05. The Shapiro-Wilk 
test was used to assess normality of distribution for continu-
ous variables. Intergroup comparisons were assessed for 
nominal variables using the Chi-square test. The Mann-Whit-
QH\�8� WHVW� ZDV� XVHG� WR� GHWHUPLQH� WKH� GLIIHUHQFHV� EHWZHHQ�
nonparametric data. Statistical analyses were performed 
using statistical software IBM SPSS Statistics v. 23 (SPSS 
,QF���&KLFDJR��,/��86$��

RESULTS
The sociodemographic characteristics of the patients with 
&.'�DUH�VXPPDUL]HG�LQ�7DEOH�,��7KH�SDWLHQWV¶�PHDQ�DJH�ZDV�
57.3 years, and 41% were female. Nearly a quarter of patients 
(22%) were using herbal products. There was no statistically 
significant difference between the patients who did and did 
not use herbal products according to age, gender, education 
level, and CKD stage (p > 0.05). 

Table I. 6RFLRGHPRJUDSKLF�&KDUDFWHULVWLFV�RI�8VHUV�DQG�1RQXVHUV�RI�+HUEDO�
               Product

Table II presents comparative information on clinical charac-
teristics of the patients. No statistically significant difference 
was found between the follow-up periods of the patients, but 
there was a trend showing that the patients who were 
followed for more than six months were using more herbal 
products (p = 0.08).

Table II. 6RPH�&OLQLF�4XDOLWLHV�RI�+HUEDO�3URGXFW�8VHUV�DQG�1RQXVHUV�RI�
                Herbal Product

2I�WKH�SDWLHQWV�WKDW�UHSRUWHG�WR�XVH�KHUEDO�UHPHGLHV���������
%) used only one product and 15 (34 %) more than one 
product at the same time. It was determined that seven 
SDWLHQWV��������GLG�QRW�NQRZ�WKH�FRQWHQW�RI�WKH�KHUEDO�SURGXFW�
they used. Thirty different types of products were identified. 

The product names and the number of patients using each 
product were as follows: unknown weed mix 7, black cumin 
oil 7, cherry stalk 3 , rosemary 3 , cinnamon 3, Helichrysum 
Arenarium 2, spring water 2, Galium aparine 2, reishi  mush-
room 2, Ceratonia siliqua 2, daisy 2, snail shell 1, Viburnum 
opulus 1, onion juice 1, Stevia rebaudiana Bertoni 1, cranber-
ry 1, malus trilobata leaf 1, avocado leaf 1, fig and olive leaf 
1, horse chestnut 1, ginger 1, urtica leaf 1, eating walnut after 
soaking it in water 1, pumpkin seed 1, Vitex agnus-castus 1, 
aloe vera 1, blueberries 1, juniper molasses 1, Equisetum 
arvense L  1, Lamii albi herbal, yoghurt water 1 (Table III).
Considering the sources from which the plants are provided; 
20 patients (44.4  %) from a diary, 10 patients (22 %) by order 
(internet, phone), 8 (17.8 %) self-collected, 5 (11.1 %) from 
market, 2 (4.4 %) raised by themselves was determined.

Table III. Name of Herbal Product

 

Seven patients followed up with stable GFR had an acute 
kidney injury episode after using of herbal products. Two 
patients with stage 3 CKD who were using a mixture of 
KHUEV��ZKRVH�FRQWHQW�ZDV�XQNQRZQ��KDG�D�GHFUHDVH�RI���DQG�
10 ml/min/1.73m2 in eGFR. Later, these patients are followed 

up with 2 and 3 ml/min/1.73m2 eGFR losses. Two patients in 
stage 5 CKD presented with hypercalcemia and a 4 
ml/min/1.73m2 decrease in eGFR level. One patient 
consumed reisha mushroom and the other patient consumed a 
mixture of yoghurt water, cinnamon and lemon juice. Anot- 
her patient, who was followed up in stage 4 CKD, had a 5 
ml/min/1.73m2 decrease in eGFR after the use of Equisetum 
arvense L and Helichrysum Arenarium. These four patients 
turned back to basal values when they stopped using the 
herbs. One patient in stage 4 CKD had a decrease to eGFR 15 
ml/min/1.73m2 after the use of Viburnum opulus and could 
not reach the former eGFR level. In another patient who was 
followed up with the diagnosis of glomerulonephritis, eGFR 
level decreased from 19.7 ml/min/1.73m2� WR� ����
ml/min/1.73m2 after the use of avocado leaf. 
Table IV presents the herbal products and the purposes of 
using them. Concerning the patients’ using herbal products, 
����������XVHG�WKHP�IRU�&.'��WZR��������IRU�XULQDU\�WUDFW�
infections, and one each (%2.2) for diabetes mellitus, prostate 
hyperplasia, gout, losing weight, hyperlipidemia, asthma, 
osteoarthritis, flu and breast carcinoma.

Table IV. Herbal products used by patients and purpose for using

 
DISCUSSION
In this study, there was no statistically significant difference 
between the follow-up periods of the patients, but it was 
determined that the patients that were followed for more than 
six months had a higher tendency to report their use of herbal 
products. This also corresponded to the patients that visited 
the education nurse and nephrologist in our hospital more 
than twice. This might be due to these patients’ feeling freer 
to reveal their herbal product use to their nurse or doctor since 
they had already established a rapport.
In terms of dietary changes in CKD, there are restrictions on 
sodium intake, as well as consumption of protein and 

phosphorus or potassium containing nutrients for certain 
patients. Diet change plays an important role in the preven-
tion of the progress of CKD. In KDIGO 2012, it is recom-
mended that adults with CKD should seek medical or 
pharmaceutical advice before using over-the-counter medi-
cines or nutritional protein supplements (1B) (7). Consider-
ing this recommendation of KDIGO, it is important for 
nephrologists to detect the patient’s use of a herbal product 
that may cause an acute onset on CKD and possibly interfere 
with the medical treatment for CKD or hypertension.
The use of alternative treatments in Western societies rapidly 
increased in the 1990s and the highest consumption was 
consistently reported among Caucasians, college-educated 
women, and people with a high socioeconomic status (8-12). 
In the current study, there was no difference between the 
demographic characteristics of the patients and the use of 
herbal products. This indicates that the choice of herbal 
products for diseases other than CKD was not related to the 
educational level of our patients.
Most patients do not inform their doctor about their use of 
herbal products because they believe that these products are 
not relevant for medical care. In a survey conducted in the 
8QLWHG�6WDWHV��LW�ZDV�IRXQG�WKDW������RI�WKH�������SDWLHQWV�GLG�
not report any supplemental use to their physicians (13). In a 
VXUYH\� RI� KRVSLWDOL]HG� SDWLHQWV�� ���� RI� WKH� SK\VLFLDQV�ZHUH�
unaware that their patients were using herbal supplements 
(14,15). The fact that patients hide this information from their 
doctor may indicate that there is still a barrier against 
doctor-patient affinity.   
Trust is a dynamic and relational process and involves vulner-
ability and dependency. In chronic illnesses, this process is 
also referred to as specific reconstructed trust (4). Continuity 
of services in the low clearance polyclinic unite is also identi-
ILHG� DV� D� SUHFRQGLWLRQ� IRU� WKH� GHYHORSPHQW� RI� WUXVW� �������
Many publications in different fields suggest that develop-
ment of mutual trust in a nurse–patient relationship requires 
WLPH�����������������DOWKRXJK�LW�LV�QRW�VSHFLILHG�KRZ�ORQJ�WKLV�
process would take. It is easier for an education nurse to build 
a rapport with patients because as case managers in low clear-
ance polyclinic CKD education, they get to spend more time 
with patients. This allows patients to get emotional support 
ZKHQ� WKH\� QHHG� LW�� 1XUVHV
� SURIHVVLRQDO� FRPSHWHQFLHV� DQG�
personal characteristics are important in the development of 
trust. Remembering patients’ names and knowing about their 
OLYHV� DQG� DWWLWXGHV� SUHYHQW� GHSHUVRQDOL]DWLRQ� RI� SDWLHQWV��
Availability and accessibility of nurses, the patients’ feeling 
HPRWLRQDOO\�DQG�SK\VLFDOO\�VDIH�������FRPIRUWDEOH�DQG�YDOXHG�
as an individual and adequately informed (17), and presence 
of a respectful communication (5,18,19) constitute an essen-
tial part of the relationship between the nurse and patients. 
Patients tend to have increased trust in staff who know their 
psychosocial, economic issues, and cultural/religious 
backgrounds. Nurses can also have a better idea about how 
informed the patients are and what other requirements they 
KDYH�� ZKLFK� LV� XVHIXO� LQIRUPDWLRQ� IRU� WKH� RUJDQL]DWLRQ� RI�
further education programs. Patients tend not to hide their 
habits and choices regarding their treatment once they get to 
know the nurse better. 

We acknowledge several limitations in this study. First, due to 
the retrospective nature of the study, it was not possible to 
determine whether there was a difference between the 
patients’ revealing their herbal product use to their doctor or 
nurse. At each follow-up visit, the clinician asked the patient 
whether he or she was using any herbal product, but it was not 
possible to confirm that the question was fully understood or 
accurately answered by the patient. Secondly, the results of 
the study may have been affected by the personal characteris-
tics of the patients. It is easier for some patients to develop 
trust in the medical team even from the very beginning while 
for some others, this process might take more than 12 
months. Lastly, in our out-patient clinic, the forms were 
completed for a year, and when some patients were new, 
others were in the follow-up period. We were not able to 
determine precisely whether the follow-up patients had used 
any herbal product in their first presentation to our clinic.

CONCLUSION 
The tendency to use and report the use of herbal products was 
found to be increased in patients who had been followed for 
more than six months in our low clearance polyclinic out-pa-
tient clinic. For the welfare and wellbeing of CKD patients, 
all health professionals should pay attention to identifying 
any supplementary drugs, especially herbal products, used by 
the patients. As the use of alternative medicine becomes more 
popular and treatments are more available than ever, 
clinicians should openly talk to the patients about the use of 
herbal products and help them express themselves clearly. 
Improved communication, understanding and cooperation 
between patients and health staff can encourage patients to be 
more open about their use of herbal remedies. 
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(YDOXDWLRQ�RI�+HUEDO�0HGLFLQH�8VH�LQ�
Chronic Kidney Disease 
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.XOODQÕPÕQÕQ�'H÷HUOHQGLULOPHVL�
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ABSTRACT
Objective: 
One of the causes of chronic kidney disease (CKD) may be nephrotoxic herbal products.  We 
wanted to ascertain the rate of herbal product use among CKD patients, the products used, 
sources of supply, demographic characteristics of the patients, whether acute renal failure deve- 
lops with these products and the value of predialysis education in this field. 

Material and Methods: 
The data of 209 patients were collected at the nephrology department and evaluated using a form 
completed by a CKD education specialist nurse in one-to-one patient interviews.

Results: 
The patients’ mean age was 57.3 years, and 41% were female. 22% of the patients (n=45) used 
herbal products. Seven patients followed up with stable GFR had an acute kidney injury episode 
after using herbal products. The herbal product names used by the patients were as follows: 
unknown weed mix, black cumin oil, cherry stalk, rosemary, cinnamon, Helichrysum Arenari-
um, spring water, Galium aparine, reishi  mushroom, Ceratonia siliqua, daisy, snail shell, Vibur-
num opulus, onion juice, Stevia rebaudiana Bertoni, cranberry, malus trilobata leaf, avocado 
leaf, fig and olive leaf, horse chestnut, ginger, urtica leaf, eating walnut after soaking it in water, 
pumpkin seed, Vitex agnus-castus, aloe vera, blueberries, juniper molasses, Equisetum arvense 
L, Lamii albi herbal, yoghurt water. The patients who were followed for more than six months 
tended to report their herbal product use more than the remaining patients (p = 0.08).

Conclusion: 
Due to the widespread use of herbal products, clinicians should be more careful about the use of 
herbal products by patients.

Key Words: 
Chronic Kidney Disease, Herbal Medicine, Education, Communication

Öz
Amaç:
.URQLN� E|EUHN� KDVWDOÕ÷Õ� �.%+�� QHGHQOHULQGHQ� ELUL� QHIURWRNVLN� ELWNLVHO� �U�QOHU� RODELOLU�� %X�
oDOÕúPD��.%+�KDVWDODUÕQGD�ELWNLVHO��U�Q�NXOODQÕP�RUDQÕ��NXOODQÕODQ��U�QOHU��WHGDULN�ND\QDNODUÕ��
EX��U�QOHUOH�DNXW�E|EUHN�\HWPH]OL÷L�JHOLúLS�JHOLúPHGL÷L�YH�EX�DODQGD�SUHGL\DOL]�H÷LWLPLQLQ�\HULQL�
WHVSLW�HWPHN�DPDFÕ\OD�\DSÕOGÕ�

Gereç ve Yöntemler: 
1HIURORML� E|O�P�QGH� ���� KDVWDQÕQ� YHULOHUL� WRSODQGÕ� YH� ELU�
SUHGL\DOL]� H÷LWLP� KHPúLUHVL� WDUDIÕQGDQ� ELUHELU� KDVWD� J|U�ú��
PHOHUL\OH� GROGXUXODQ� H÷LWLP� IRUPX�NXOODQÕODUDN� UHWURVSHNWLI�
RODUDN�GH÷HUOHQGLULOGL�

Bulgular: 
+DVWDODUÕQ�\Dú�RUWDODPDVÕ������\ÕO������
L�NDGÕQGÕ��+DVWDODUÕQ�
�� ��¶VL� �Q ���� ELWNLVHO� �U�QOHU� NXOODQPÕúWÕ�� 6WDELO� WDKPLQL�
JORPHU�OHU�ILOWUDV\RQ�KÕ]Õ�LOH�WDNLS�HGLOHQ�\HGL�KDVWDGD�ELWNLV-
HO� �U�QOHU� NXOODQGÕNWDQ� VRQUD� DNXW� E|EUHN� KDVDUÕ� DWDNODUÕ�
\DúDQGÕ÷Õ�WHVSLW�HGLOGL��+DVWDODUÕQ�NXOODQGÕNODUÕ�ELWNLVHO��U�Q�
LVLPOHUL�úXQODUGÕ��%LOLQPH\HQ�RW�NDUÕúÕPÕ��VL\DK�NLP\RQ�\D÷Õ��
NLUD]�VDSÕ��ELEHUL\H��WDUoÕQ��+HOLFKU\VXP�$UHQDULXP��ND\QDN�
VX\X�� *DO\XP� DSDULQH�� UHLVKL� PDQWDUÕ�� &HUDWRQLD� VLOLTXD��
SDSDW\D�� VDO\DQJR]� NDEX÷X��9LEXUQXP� RSXOXV�� VR÷DQ� VX\X��
6VWHYLD�UHGLDQDGRQ�%HUWLRQ��PDOXV�WULOREDWD�\DSUD÷Õ��DYRNDGR�
\DSUD÷Õ��LQFLU�YH�]H\WLQ�\DSUD÷Õ��DW�NHVWDQHVL��]HQFHILO��FHYL]L�
VXGD� EHNOHWLS� HOGH� HGLOHQ� VX�� NDEDN� oHNLUGH÷L�� 9LWH[�
DJQXV�FDVWXV�� DORH� YHUD�� \DEDQ� PHUVLQL�� DUGÕo� SHNPH]L��
(TXLVHWXP�DUYHQVH�/��/DPLL�DOEL�KHUEDO��\R÷XUW�VX\X�LGL��$OWÕ�
D\GDQ�X]XQ�V�UH�WDNLS�HGLOHQ�KDVWDODU�ELWNLVHO��U�QOHUL��GL÷HU�
KDVWDODUGDQ�GDKD�ID]OD�NXOODQPD�H÷LOLPLQGH\GLOHU��S� �������

Sonuç: 
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GLNNDWOL�ROPDOÕGÕUODU�����

Anahtar Kelimeler: 
.URQLN�E|EUHN�KDVWDOÕ÷Õ��%LWNLVHO�LODo��(÷LWLP��øOHWLúLP

INTRODUCTION
Chronic kidney disease (CKD) is a nephrological syndrome 
caused by chronic, progressive and irreversible destruction of 
nephrons due to various causes. Advances in renal replace-
ment therapy offer patients only life-sustaining treatment 
options; e.g., hemodialysis and peritoneal dialysis. Therefore, 
some patients pursue solutions beyond traditional nephrolo- 
gical therapies to increase their quality of life. The use of 
herbal medicine is one of these alternatives and has become 
increasingly widespread in developed countries (1). Howe- 
ver, CKD can also be caused by herbal products that are 
nephrotoxic substances and/or were previously contaminated 
with other herbal products (1).
&.'� HGXFDWLRQ� SURJUDPV� DUH� RUJDQL]HG� WR� SURYLGH� EHWWHU�
management of CKD and control of the progression of this 
disease. An ideal low clearance polyclinic CKD education 
team should consist of a nephrologist and specialist CKD 
nurse, a dietician, a psychologist, a social worker, a physical 
WKHUDSLVW�� DQG� WKH� RUJDQL]DWLRQ� UHSUHVHQWLQJ� WKH� SDWLHQW¶V�
interests (2). However, according to a consensus conference 
and survey conducted in Australia, most educational 
programs are undertaken especially by a specialist nurse 
(2,3).
We wanted to ascertain the rate of herbal product use among 
these CKD patients, the products used, sources of supply, 

demographic characteristics of the patients and consequences 
of usage in low clearance nephrology polyclinic and educa-
tion in this field. 

MATERIAL and METHODS
The ethics committee of our university approved the study 
protocols. The data of 209 patients were collected at the 
nephrology out-patient department retrospectively. We 
included patients with stage 2-5 CKD glomeruler filtration 
UDWH��H*)5�����PO�PLQ�����P2) that were being followed up 
in our nephrology out-patient clinic but had not yet started 
dialysis. Most of the patients lived in the Mediterranean 
region in Turkey. The patients were evaluated using a form 
completed by a specialist education CKD nurse during a 
one-to-one interview with each patient. Demographic infor-
mation, etiological diagnosis of CKD, dietary habits, hyper-
tension status, regular drug use, renal replacement decision, 
and any additional treatment were noted.
In our department, standard low clearance polyclinic care 
consists of informing the patients about CKD and its associat-
ed complications, risk of progression, dietary instructions, 
and different modalities of renal replacement therapy. This 
process is managed by a CKD education specialist nurse and 
nephrologists. The number of sessions and duration of CKD 
educational program vary according to the requirements of 
each case. For example, the program for adults incorporates 
different domains of learning and accommodates different 
visual styles. This education is provided by one nurse and 
nephrologists.
The approval of the local ethics committee was received 
�$NGHQL]�8QLYHUVLW\��)DFXOW\�RI�0HGLFLQH��&OLQLFDO�UHVHDUFK�
ethics committee) (24.02.2021/KAEK-157). The research 
complied with the Helsinki Declaration. This study was 
conducted in accordance with the principles of research and 
publication ethics. Necessary permissions were obtained 
from the hospital administration for the study.

Statistical analysis
Data were expressed as mean ± SD or percentages. Statistical 
significance was set at the level of p<0.05. The Shapiro-Wilk 
test was used to assess normality of distribution for continu-
ous variables. Intergroup comparisons were assessed for 
nominal variables using the Chi-square test. The Mann-Whit-
QH\�8� WHVW� ZDV� XVHG� WR� GHWHUPLQH� WKH� GLIIHUHQFHV� EHWZHHQ�
nonparametric data. Statistical analyses were performed 
using statistical software IBM SPSS Statistics v. 23 (SPSS 
,QF���&KLFDJR��,/��86$��

RESULTS
The sociodemographic characteristics of the patients with 
&.'�DUH�VXPPDUL]HG�LQ�7DEOH�,��7KH�SDWLHQWV¶�PHDQ�DJH�ZDV�
57.3 years, and 41% were female. Nearly a quarter of patients 
(22%) were using herbal products. There was no statistically 
significant difference between the patients who did and did 
not use herbal products according to age, gender, education 
level, and CKD stage (p > 0.05). 

Table I. 6RFLRGHPRJUDSKLF�&KDUDFWHULVWLFV�RI�8VHUV�DQG�1RQXVHUV�RI�+HUEDO�
               Product

Table II presents comparative information on clinical charac-
teristics of the patients. No statistically significant difference 
was found between the follow-up periods of the patients, but 
there was a trend showing that the patients who were 
followed for more than six months were using more herbal 
products (p = 0.08).

Table II. 6RPH�&OLQLF�4XDOLWLHV�RI�+HUEDO�3URGXFW�8VHUV�DQG�1RQXVHUV�RI�
                Herbal Product

2I�WKH�SDWLHQWV�WKDW�UHSRUWHG�WR�XVH�KHUEDO�UHPHGLHV���������
%) used only one product and 15 (34 %) more than one 
product at the same time. It was determined that seven 
SDWLHQWV��������GLG�QRW�NQRZ�WKH�FRQWHQW�RI�WKH�KHUEDO�SURGXFW�
they used. Thirty different types of products were identified. 

The product names and the number of patients using each 
product were as follows: unknown weed mix 7, black cumin 
oil 7, cherry stalk 3 , rosemary 3 , cinnamon 3, Helichrysum 
Arenarium 2, spring water 2, Galium aparine 2, reishi  mush-
room 2, Ceratonia siliqua 2, daisy 2, snail shell 1, Viburnum 
opulus 1, onion juice 1, Stevia rebaudiana Bertoni 1, cranber-
ry 1, malus trilobata leaf 1, avocado leaf 1, fig and olive leaf 
1, horse chestnut 1, ginger 1, urtica leaf 1, eating walnut after 
soaking it in water 1, pumpkin seed 1, Vitex agnus-castus 1, 
aloe vera 1, blueberries 1, juniper molasses 1, Equisetum 
arvense L  1, Lamii albi herbal, yoghurt water 1 (Table III).
Considering the sources from which the plants are provided; 
20 patients (44.4  %) from a diary, 10 patients (22 %) by order 
(internet, phone), 8 (17.8 %) self-collected, 5 (11.1 %) from 
market, 2 (4.4 %) raised by themselves was determined.

Table III. Name of Herbal Product

 

Seven patients followed up with stable GFR had an acute 
kidney injury episode after using of herbal products. Two 
patients with stage 3 CKD who were using a mixture of 
KHUEV��ZKRVH�FRQWHQW�ZDV�XQNQRZQ��KDG�D�GHFUHDVH�RI���DQG�
10 ml/min/1.73m2 in eGFR. Later, these patients are followed 

up with 2 and 3 ml/min/1.73m2 eGFR losses. Two patients in 
stage 5 CKD presented with hypercalcemia and a 4 
ml/min/1.73m2 decrease in eGFR level. One patient 
consumed reisha mushroom and the other patient consumed a 
mixture of yoghurt water, cinnamon and lemon juice. Anot- 
her patient, who was followed up in stage 4 CKD, had a 5 
ml/min/1.73m2 decrease in eGFR after the use of Equisetum 
arvense L and Helichrysum Arenarium. These four patients 
turned back to basal values when they stopped using the 
herbs. One patient in stage 4 CKD had a decrease to eGFR 15 
ml/min/1.73m2 after the use of Viburnum opulus and could 
not reach the former eGFR level. In another patient who was 
followed up with the diagnosis of glomerulonephritis, eGFR 
level decreased from 19.7 ml/min/1.73m2� WR� ����
ml/min/1.73m2 after the use of avocado leaf. 
Table IV presents the herbal products and the purposes of 
using them. Concerning the patients’ using herbal products, 
����������XVHG�WKHP�IRU�&.'��WZR��������IRU�XULQDU\�WUDFW�
infections, and one each (%2.2) for diabetes mellitus, prostate 
hyperplasia, gout, losing weight, hyperlipidemia, asthma, 
osteoarthritis, flu and breast carcinoma.

Table IV. Herbal products used by patients and purpose for using

 
DISCUSSION
In this study, there was no statistically significant difference 
between the follow-up periods of the patients, but it was 
determined that the patients that were followed for more than 
six months had a higher tendency to report their use of herbal 
products. This also corresponded to the patients that visited 
the education nurse and nephrologist in our hospital more 
than twice. This might be due to these patients’ feeling freer 
to reveal their herbal product use to their nurse or doctor since 
they had already established a rapport.
In terms of dietary changes in CKD, there are restrictions on 
sodium intake, as well as consumption of protein and 

phosphorus or potassium containing nutrients for certain 
patients. Diet change plays an important role in the preven-
tion of the progress of CKD. In KDIGO 2012, it is recom-
mended that adults with CKD should seek medical or 
pharmaceutical advice before using over-the-counter medi-
cines or nutritional protein supplements (1B) (7). Consider-
ing this recommendation of KDIGO, it is important for 
nephrologists to detect the patient’s use of a herbal product 
that may cause an acute onset on CKD and possibly interfere 
with the medical treatment for CKD or hypertension.
The use of alternative treatments in Western societies rapidly 
increased in the 1990s and the highest consumption was 
consistently reported among Caucasians, college-educated 
women, and people with a high socioeconomic status (8-12). 
In the current study, there was no difference between the 
demographic characteristics of the patients and the use of 
herbal products. This indicates that the choice of herbal 
products for diseases other than CKD was not related to the 
educational level of our patients.
Most patients do not inform their doctor about their use of 
herbal products because they believe that these products are 
not relevant for medical care. In a survey conducted in the 
8QLWHG�6WDWHV��LW�ZDV�IRXQG�WKDW������RI�WKH�������SDWLHQWV�GLG�
not report any supplemental use to their physicians (13). In a 
VXUYH\� RI� KRVSLWDOL]HG� SDWLHQWV�� ���� RI� WKH� SK\VLFLDQV�ZHUH�
unaware that their patients were using herbal supplements 
(14,15). The fact that patients hide this information from their 
doctor may indicate that there is still a barrier against 
doctor-patient affinity.   
Trust is a dynamic and relational process and involves vulner-
ability and dependency. In chronic illnesses, this process is 
also referred to as specific reconstructed trust (4). Continuity 
of services in the low clearance polyclinic unite is also identi-
ILHG� DV� D� SUHFRQGLWLRQ� IRU� WKH� GHYHORSPHQW� RI� WUXVW� �������
Many publications in different fields suggest that develop-
ment of mutual trust in a nurse–patient relationship requires 
WLPH�����������������DOWKRXJK�LW�LV�QRW�VSHFLILHG�KRZ�ORQJ�WKLV�
process would take. It is easier for an education nurse to build 
a rapport with patients because as case managers in low clear-
ance polyclinic CKD education, they get to spend more time 
with patients. This allows patients to get emotional support 
ZKHQ� WKH\� QHHG� LW�� 1XUVHV
� SURIHVVLRQDO� FRPSHWHQFLHV� DQG�
personal characteristics are important in the development of 
trust. Remembering patients’ names and knowing about their 
OLYHV� DQG� DWWLWXGHV� SUHYHQW� GHSHUVRQDOL]DWLRQ� RI� SDWLHQWV��
Availability and accessibility of nurses, the patients’ feeling 
HPRWLRQDOO\�DQG�SK\VLFDOO\�VDIH�������FRPIRUWDEOH�DQG�YDOXHG�
as an individual and adequately informed (17), and presence 
of a respectful communication (5,18,19) constitute an essen-
tial part of the relationship between the nurse and patients. 
Patients tend to have increased trust in staff who know their 
psychosocial, economic issues, and cultural/religious 
backgrounds. Nurses can also have a better idea about how 
informed the patients are and what other requirements they 
KDYH�� ZKLFK� LV� XVHIXO� LQIRUPDWLRQ� IRU� WKH� RUJDQL]DWLRQ� RI�
further education programs. Patients tend not to hide their 
habits and choices regarding their treatment once they get to 
know the nurse better. 

We acknowledge several limitations in this study. First, due to 
the retrospective nature of the study, it was not possible to 
determine whether there was a difference between the 
patients’ revealing their herbal product use to their doctor or 
nurse. At each follow-up visit, the clinician asked the patient 
whether he or she was using any herbal product, but it was not 
possible to confirm that the question was fully understood or 
accurately answered by the patient. Secondly, the results of 
the study may have been affected by the personal characteris-
tics of the patients. It is easier for some patients to develop 
trust in the medical team even from the very beginning while 
for some others, this process might take more than 12 
months. Lastly, in our out-patient clinic, the forms were 
completed for a year, and when some patients were new, 
others were in the follow-up period. We were not able to 
determine precisely whether the follow-up patients had used 
any herbal product in their first presentation to our clinic.

CONCLUSION 
The tendency to use and report the use of herbal products was 
found to be increased in patients who had been followed for 
more than six months in our low clearance polyclinic out-pa-
tient clinic. For the welfare and wellbeing of CKD patients, 
all health professionals should pay attention to identifying 
any supplementary drugs, especially herbal products, used by 
the patients. As the use of alternative medicine becomes more 
popular and treatments are more available than ever, 
clinicians should openly talk to the patients about the use of 
herbal products and help them express themselves clearly. 
Improved communication, understanding and cooperation 
between patients and health staff can encourage patients to be 
more open about their use of herbal remedies. 
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ABSTRACT
Objective: 
One of the causes of chronic kidney disease (CKD) may be nephrotoxic herbal products.  We 
wanted to ascertain the rate of herbal product use among CKD patients, the products used, 
sources of supply, demographic characteristics of the patients, whether acute renal failure deve- 
lops with these products and the value of predialysis education in this field. 

Material and Methods: 
The data of 209 patients were collected at the nephrology department and evaluated using a form 
completed by a CKD education specialist nurse in one-to-one patient interviews.

Results: 
The patients’ mean age was 57.3 years, and 41% were female. 22% of the patients (n=45) used 
herbal products. Seven patients followed up with stable GFR had an acute kidney injury episode 
after using herbal products. The herbal product names used by the patients were as follows: 
unknown weed mix, black cumin oil, cherry stalk, rosemary, cinnamon, Helichrysum Arenari-
um, spring water, Galium aparine, reishi  mushroom, Ceratonia siliqua, daisy, snail shell, Vibur-
num opulus, onion juice, Stevia rebaudiana Bertoni, cranberry, malus trilobata leaf, avocado 
leaf, fig and olive leaf, horse chestnut, ginger, urtica leaf, eating walnut after soaking it in water, 
pumpkin seed, Vitex agnus-castus, aloe vera, blueberries, juniper molasses, Equisetum arvense 
L, Lamii albi herbal, yoghurt water. The patients who were followed for more than six months 
tended to report their herbal product use more than the remaining patients (p = 0.08).

Conclusion: 
Due to the widespread use of herbal products, clinicians should be more careful about the use of 
herbal products by patients.

Key Words: 
Chronic Kidney Disease, Herbal Medicine, Education, Communication
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INTRODUCTION
Chronic kidney disease (CKD) is a nephrological syndrome 
caused by chronic, progressive and irreversible destruction of 
nephrons due to various causes. Advances in renal replace-
ment therapy offer patients only life-sustaining treatment 
options; e.g., hemodialysis and peritoneal dialysis. Therefore, 
some patients pursue solutions beyond traditional nephrolo- 
gical therapies to increase their quality of life. The use of 
herbal medicine is one of these alternatives and has become 
increasingly widespread in developed countries (1). Howe- 
ver, CKD can also be caused by herbal products that are 
nephrotoxic substances and/or were previously contaminated 
with other herbal products (1).
&.'� HGXFDWLRQ� SURJUDPV� DUH� RUJDQL]HG� WR� SURYLGH� EHWWHU�
management of CKD and control of the progression of this 
disease. An ideal low clearance polyclinic CKD education 
team should consist of a nephrologist and specialist CKD 
nurse, a dietician, a psychologist, a social worker, a physical 
WKHUDSLVW�� DQG� WKH� RUJDQL]DWLRQ� UHSUHVHQWLQJ� WKH� SDWLHQW¶V�
interests (2). However, according to a consensus conference 
and survey conducted in Australia, most educational 
programs are undertaken especially by a specialist nurse 
(2,3).
We wanted to ascertain the rate of herbal product use among 
these CKD patients, the products used, sources of supply, 

demographic characteristics of the patients and consequences 
of usage in low clearance nephrology polyclinic and educa-
tion in this field. 

MATERIAL and METHODS
The ethics committee of our university approved the study 
protocols. The data of 209 patients were collected at the 
nephrology out-patient department retrospectively. We 
included patients with stage 2-5 CKD glomeruler filtration 
UDWH��H*)5�����PO�PLQ�����P2) that were being followed up 
in our nephrology out-patient clinic but had not yet started 
dialysis. Most of the patients lived in the Mediterranean 
region in Turkey. The patients were evaluated using a form 
completed by a specialist education CKD nurse during a 
one-to-one interview with each patient. Demographic infor-
mation, etiological diagnosis of CKD, dietary habits, hyper-
tension status, regular drug use, renal replacement decision, 
and any additional treatment were noted.
In our department, standard low clearance polyclinic care 
consists of informing the patients about CKD and its associat-
ed complications, risk of progression, dietary instructions, 
and different modalities of renal replacement therapy. This 
process is managed by a CKD education specialist nurse and 
nephrologists. The number of sessions and duration of CKD 
educational program vary according to the requirements of 
each case. For example, the program for adults incorporates 
different domains of learning and accommodates different 
visual styles. This education is provided by one nurse and 
nephrologists.
The approval of the local ethics committee was received 
�$NGHQL]�8QLYHUVLW\��)DFXOW\�RI�0HGLFLQH��&OLQLFDO�UHVHDUFK�
ethics committee) (24.02.2021/KAEK-157). The research 
complied with the Helsinki Declaration. This study was 
conducted in accordance with the principles of research and 
publication ethics. Necessary permissions were obtained 
from the hospital administration for the study.

Statistical analysis
Data were expressed as mean ± SD or percentages. Statistical 
significance was set at the level of p<0.05. The Shapiro-Wilk 
test was used to assess normality of distribution for continu-
ous variables. Intergroup comparisons were assessed for 
nominal variables using the Chi-square test. The Mann-Whit-
QH\�8� WHVW� ZDV� XVHG� WR� GHWHUPLQH� WKH� GLIIHUHQFHV� EHWZHHQ�
nonparametric data. Statistical analyses were performed 
using statistical software IBM SPSS Statistics v. 23 (SPSS 
,QF���&KLFDJR��,/��86$��

RESULTS
The sociodemographic characteristics of the patients with 
&.'�DUH�VXPPDUL]HG�LQ�7DEOH�,��7KH�SDWLHQWV¶�PHDQ�DJH�ZDV�
57.3 years, and 41% were female. Nearly a quarter of patients 
(22%) were using herbal products. There was no statistically 
significant difference between the patients who did and did 
not use herbal products according to age, gender, education 
level, and CKD stage (p > 0.05). 

Table I. 6RFLRGHPRJUDSKLF�&KDUDFWHULVWLFV�RI�8VHUV�DQG�1RQXVHUV�RI�+HUEDO�
               Product

Table II presents comparative information on clinical charac-
teristics of the patients. No statistically significant difference 
was found between the follow-up periods of the patients, but 
there was a trend showing that the patients who were 
followed for more than six months were using more herbal 
products (p = 0.08).

Table II. 6RPH�&OLQLF�4XDOLWLHV�RI�+HUEDO�3URGXFW�8VHUV�DQG�1RQXVHUV�RI�
                Herbal Product

2I�WKH�SDWLHQWV�WKDW�UHSRUWHG�WR�XVH�KHUEDO�UHPHGLHV���������
%) used only one product and 15 (34 %) more than one 
product at the same time. It was determined that seven 
SDWLHQWV��������GLG�QRW�NQRZ�WKH�FRQWHQW�RI�WKH�KHUEDO�SURGXFW�
they used. Thirty different types of products were identified. 

The product names and the number of patients using each 
product were as follows: unknown weed mix 7, black cumin 
oil 7, cherry stalk 3 , rosemary 3 , cinnamon 3, Helichrysum 
Arenarium 2, spring water 2, Galium aparine 2, reishi  mush-
room 2, Ceratonia siliqua 2, daisy 2, snail shell 1, Viburnum 
opulus 1, onion juice 1, Stevia rebaudiana Bertoni 1, cranber-
ry 1, malus trilobata leaf 1, avocado leaf 1, fig and olive leaf 
1, horse chestnut 1, ginger 1, urtica leaf 1, eating walnut after 
soaking it in water 1, pumpkin seed 1, Vitex agnus-castus 1, 
aloe vera 1, blueberries 1, juniper molasses 1, Equisetum 
arvense L  1, Lamii albi herbal, yoghurt water 1 (Table III).
Considering the sources from which the plants are provided; 
20 patients (44.4  %) from a diary, 10 patients (22 %) by order 
(internet, phone), 8 (17.8 %) self-collected, 5 (11.1 %) from 
market, 2 (4.4 %) raised by themselves was determined.

Table III. Name of Herbal Product

 

Seven patients followed up with stable GFR had an acute 
kidney injury episode after using of herbal products. Two 
patients with stage 3 CKD who were using a mixture of 
KHUEV��ZKRVH�FRQWHQW�ZDV�XQNQRZQ��KDG�D�GHFUHDVH�RI���DQG�
10 ml/min/1.73m2 in eGFR. Later, these patients are followed 

up with 2 and 3 ml/min/1.73m2 eGFR losses. Two patients in 
stage 5 CKD presented with hypercalcemia and a 4 
ml/min/1.73m2 decrease in eGFR level. One patient 
consumed reisha mushroom and the other patient consumed a 
mixture of yoghurt water, cinnamon and lemon juice. Anot- 
her patient, who was followed up in stage 4 CKD, had a 5 
ml/min/1.73m2 decrease in eGFR after the use of Equisetum 
arvense L and Helichrysum Arenarium. These four patients 
turned back to basal values when they stopped using the 
herbs. One patient in stage 4 CKD had a decrease to eGFR 15 
ml/min/1.73m2 after the use of Viburnum opulus and could 
not reach the former eGFR level. In another patient who was 
followed up with the diagnosis of glomerulonephritis, eGFR 
level decreased from 19.7 ml/min/1.73m2� WR� ����
ml/min/1.73m2 after the use of avocado leaf. 
Table IV presents the herbal products and the purposes of 
using them. Concerning the patients’ using herbal products, 
����������XVHG�WKHP�IRU�&.'��WZR��������IRU�XULQDU\�WUDFW�
infections, and one each (%2.2) for diabetes mellitus, prostate 
hyperplasia, gout, losing weight, hyperlipidemia, asthma, 
osteoarthritis, flu and breast carcinoma.

Table IV. Herbal products used by patients and purpose for using

 
DISCUSSION
In this study, there was no statistically significant difference 
between the follow-up periods of the patients, but it was 
determined that the patients that were followed for more than 
six months had a higher tendency to report their use of herbal 
products. This also corresponded to the patients that visited 
the education nurse and nephrologist in our hospital more 
than twice. This might be due to these patients’ feeling freer 
to reveal their herbal product use to their nurse or doctor since 
they had already established a rapport.
In terms of dietary changes in CKD, there are restrictions on 
sodium intake, as well as consumption of protein and 

phosphorus or potassium containing nutrients for certain 
patients. Diet change plays an important role in the preven-
tion of the progress of CKD. In KDIGO 2012, it is recom-
mended that adults with CKD should seek medical or 
pharmaceutical advice before using over-the-counter medi-
cines or nutritional protein supplements (1B) (7). Consider-
ing this recommendation of KDIGO, it is important for 
nephrologists to detect the patient’s use of a herbal product 
that may cause an acute onset on CKD and possibly interfere 
with the medical treatment for CKD or hypertension.
The use of alternative treatments in Western societies rapidly 
increased in the 1990s and the highest consumption was 
consistently reported among Caucasians, college-educated 
women, and people with a high socioeconomic status (8-12). 
In the current study, there was no difference between the 
demographic characteristics of the patients and the use of 
herbal products. This indicates that the choice of herbal 
products for diseases other than CKD was not related to the 
educational level of our patients.
Most patients do not inform their doctor about their use of 
herbal products because they believe that these products are 
not relevant for medical care. In a survey conducted in the 
8QLWHG�6WDWHV��LW�ZDV�IRXQG�WKDW������RI�WKH�������SDWLHQWV�GLG�
not report any supplemental use to their physicians (13). In a 
VXUYH\� RI� KRVSLWDOL]HG� SDWLHQWV�� ���� RI� WKH� SK\VLFLDQV�ZHUH�
unaware that their patients were using herbal supplements 
(14,15). The fact that patients hide this information from their 
doctor may indicate that there is still a barrier against 
doctor-patient affinity.   
Trust is a dynamic and relational process and involves vulner-
ability and dependency. In chronic illnesses, this process is 
also referred to as specific reconstructed trust (4). Continuity 
of services in the low clearance polyclinic unite is also identi-
ILHG� DV� D� SUHFRQGLWLRQ� IRU� WKH� GHYHORSPHQW� RI� WUXVW� �������
Many publications in different fields suggest that develop-
ment of mutual trust in a nurse–patient relationship requires 
WLPH�����������������DOWKRXJK�LW�LV�QRW�VSHFLILHG�KRZ�ORQJ�WKLV�
process would take. It is easier for an education nurse to build 
a rapport with patients because as case managers in low clear-
ance polyclinic CKD education, they get to spend more time 
with patients. This allows patients to get emotional support 
ZKHQ� WKH\� QHHG� LW�� 1XUVHV
� SURIHVVLRQDO� FRPSHWHQFLHV� DQG�
personal characteristics are important in the development of 
trust. Remembering patients’ names and knowing about their 
OLYHV� DQG� DWWLWXGHV� SUHYHQW� GHSHUVRQDOL]DWLRQ� RI� SDWLHQWV��
Availability and accessibility of nurses, the patients’ feeling 
HPRWLRQDOO\�DQG�SK\VLFDOO\�VDIH�������FRPIRUWDEOH�DQG�YDOXHG�
as an individual and adequately informed (17), and presence 
of a respectful communication (5,18,19) constitute an essen-
tial part of the relationship between the nurse and patients. 
Patients tend to have increased trust in staff who know their 
psychosocial, economic issues, and cultural/religious 
backgrounds. Nurses can also have a better idea about how 
informed the patients are and what other requirements they 
KDYH�� ZKLFK� LV� XVHIXO� LQIRUPDWLRQ� IRU� WKH� RUJDQL]DWLRQ� RI�
further education programs. Patients tend not to hide their 
habits and choices regarding their treatment once they get to 
know the nurse better. 

We acknowledge several limitations in this study. First, due to 
the retrospective nature of the study, it was not possible to 
determine whether there was a difference between the 
patients’ revealing their herbal product use to their doctor or 
nurse. At each follow-up visit, the clinician asked the patient 
whether he or she was using any herbal product, but it was not 
possible to confirm that the question was fully understood or 
accurately answered by the patient. Secondly, the results of 
the study may have been affected by the personal characteris-
tics of the patients. It is easier for some patients to develop 
trust in the medical team even from the very beginning while 
for some others, this process might take more than 12 
months. Lastly, in our out-patient clinic, the forms were 
completed for a year, and when some patients were new, 
others were in the follow-up period. We were not able to 
determine precisely whether the follow-up patients had used 
any herbal product in their first presentation to our clinic.

CONCLUSION 
The tendency to use and report the use of herbal products was 
found to be increased in patients who had been followed for 
more than six months in our low clearance polyclinic out-pa-
tient clinic. For the welfare and wellbeing of CKD patients, 
all health professionals should pay attention to identifying 
any supplementary drugs, especially herbal products, used by 
the patients. As the use of alternative medicine becomes more 
popular and treatments are more available than ever, 
clinicians should openly talk to the patients about the use of 
herbal products and help them express themselves clearly. 
Improved communication, understanding and cooperation 
between patients and health staff can encourage patients to be 
more open about their use of herbal remedies. 
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ABSTRACT
Objective: 
One of the causes of chronic kidney disease (CKD) may be nephrotoxic herbal products.  We 
wanted to ascertain the rate of herbal product use among CKD patients, the products used, 
sources of supply, demographic characteristics of the patients, whether acute renal failure deve- 
lops with these products and the value of predialysis education in this field. 

Material and Methods: 
The data of 209 patients were collected at the nephrology department and evaluated using a form 
completed by a CKD education specialist nurse in one-to-one patient interviews.

Results: 
The patients’ mean age was 57.3 years, and 41% were female. 22% of the patients (n=45) used 
herbal products. Seven patients followed up with stable GFR had an acute kidney injury episode 
after using herbal products. The herbal product names used by the patients were as follows: 
unknown weed mix, black cumin oil, cherry stalk, rosemary, cinnamon, Helichrysum Arenari-
um, spring water, Galium aparine, reishi  mushroom, Ceratonia siliqua, daisy, snail shell, Vibur-
num opulus, onion juice, Stevia rebaudiana Bertoni, cranberry, malus trilobata leaf, avocado 
leaf, fig and olive leaf, horse chestnut, ginger, urtica leaf, eating walnut after soaking it in water, 
pumpkin seed, Vitex agnus-castus, aloe vera, blueberries, juniper molasses, Equisetum arvense 
L, Lamii albi herbal, yoghurt water. The patients who were followed for more than six months 
tended to report their herbal product use more than the remaining patients (p = 0.08).

Conclusion: 
Due to the widespread use of herbal products, clinicians should be more careful about the use of 
herbal products by patients.
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INTRODUCTION
Chronic kidney disease (CKD) is a nephrological syndrome 
caused by chronic, progressive and irreversible destruction of 
nephrons due to various causes. Advances in renal replace-
ment therapy offer patients only life-sustaining treatment 
options; e.g., hemodialysis and peritoneal dialysis. Therefore, 
some patients pursue solutions beyond traditional nephrolo- 
gical therapies to increase their quality of life. The use of 
herbal medicine is one of these alternatives and has become 
increasingly widespread in developed countries (1). Howe- 
ver, CKD can also be caused by herbal products that are 
nephrotoxic substances and/or were previously contaminated 
with other herbal products (1).
&.'� HGXFDWLRQ� SURJUDPV� DUH� RUJDQL]HG� WR� SURYLGH� EHWWHU�
management of CKD and control of the progression of this 
disease. An ideal low clearance polyclinic CKD education 
team should consist of a nephrologist and specialist CKD 
nurse, a dietician, a psychologist, a social worker, a physical 
WKHUDSLVW�� DQG� WKH� RUJDQL]DWLRQ� UHSUHVHQWLQJ� WKH� SDWLHQW¶V�
interests (2). However, according to a consensus conference 
and survey conducted in Australia, most educational 
programs are undertaken especially by a specialist nurse 
(2,3).
We wanted to ascertain the rate of herbal product use among 
these CKD patients, the products used, sources of supply, 

demographic characteristics of the patients and consequences 
of usage in low clearance nephrology polyclinic and educa-
tion in this field. 

MATERIAL and METHODS
The ethics committee of our university approved the study 
protocols. The data of 209 patients were collected at the 
nephrology out-patient department retrospectively. We 
included patients with stage 2-5 CKD glomeruler filtration 
UDWH��H*)5�����PO�PLQ�����P2) that were being followed up 
in our nephrology out-patient clinic but had not yet started 
dialysis. Most of the patients lived in the Mediterranean 
region in Turkey. The patients were evaluated using a form 
completed by a specialist education CKD nurse during a 
one-to-one interview with each patient. Demographic infor-
mation, etiological diagnosis of CKD, dietary habits, hyper-
tension status, regular drug use, renal replacement decision, 
and any additional treatment were noted.
In our department, standard low clearance polyclinic care 
consists of informing the patients about CKD and its associat-
ed complications, risk of progression, dietary instructions, 
and different modalities of renal replacement therapy. This 
process is managed by a CKD education specialist nurse and 
nephrologists. The number of sessions and duration of CKD 
educational program vary according to the requirements of 
each case. For example, the program for adults incorporates 
different domains of learning and accommodates different 
visual styles. This education is provided by one nurse and 
nephrologists.
The approval of the local ethics committee was received 
�$NGHQL]�8QLYHUVLW\��)DFXOW\�RI�0HGLFLQH��&OLQLFDO�UHVHDUFK�
ethics committee) (24.02.2021/KAEK-157). The research 
complied with the Helsinki Declaration. This study was 
conducted in accordance with the principles of research and 
publication ethics. Necessary permissions were obtained 
from the hospital administration for the study.

Statistical analysis
Data were expressed as mean ± SD or percentages. Statistical 
significance was set at the level of p<0.05. The Shapiro-Wilk 
test was used to assess normality of distribution for continu-
ous variables. Intergroup comparisons were assessed for 
nominal variables using the Chi-square test. The Mann-Whit-
QH\�8� WHVW� ZDV� XVHG� WR� GHWHUPLQH� WKH� GLIIHUHQFHV� EHWZHHQ�
nonparametric data. Statistical analyses were performed 
using statistical software IBM SPSS Statistics v. 23 (SPSS 
,QF���&KLFDJR��,/��86$��

RESULTS
The sociodemographic characteristics of the patients with 
&.'�DUH�VXPPDUL]HG�LQ�7DEOH�,��7KH�SDWLHQWV¶�PHDQ�DJH�ZDV�
57.3 years, and 41% were female. Nearly a quarter of patients 
(22%) were using herbal products. There was no statistically 
significant difference between the patients who did and did 
not use herbal products according to age, gender, education 
level, and CKD stage (p > 0.05). 

Table I. 6RFLRGHPRJUDSKLF�&KDUDFWHULVWLFV�RI�8VHUV�DQG�1RQXVHUV�RI�+HUEDO�
               Product

Table II presents comparative information on clinical charac-
teristics of the patients. No statistically significant difference 
was found between the follow-up periods of the patients, but 
there was a trend showing that the patients who were 
followed for more than six months were using more herbal 
products (p = 0.08).

Table II. 6RPH�&OLQLF�4XDOLWLHV�RI�+HUEDO�3URGXFW�8VHUV�DQG�1RQXVHUV�RI�
                Herbal Product

2I�WKH�SDWLHQWV�WKDW�UHSRUWHG�WR�XVH�KHUEDO�UHPHGLHV���������
%) used only one product and 15 (34 %) more than one 
product at the same time. It was determined that seven 
SDWLHQWV��������GLG�QRW�NQRZ�WKH�FRQWHQW�RI�WKH�KHUEDO�SURGXFW�
they used. Thirty different types of products were identified. 

The product names and the number of patients using each 
product were as follows: unknown weed mix 7, black cumin 
oil 7, cherry stalk 3 , rosemary 3 , cinnamon 3, Helichrysum 
Arenarium 2, spring water 2, Galium aparine 2, reishi  mush-
room 2, Ceratonia siliqua 2, daisy 2, snail shell 1, Viburnum 
opulus 1, onion juice 1, Stevia rebaudiana Bertoni 1, cranber-
ry 1, malus trilobata leaf 1, avocado leaf 1, fig and olive leaf 
1, horse chestnut 1, ginger 1, urtica leaf 1, eating walnut after 
soaking it in water 1, pumpkin seed 1, Vitex agnus-castus 1, 
aloe vera 1, blueberries 1, juniper molasses 1, Equisetum 
arvense L  1, Lamii albi herbal, yoghurt water 1 (Table III).
Considering the sources from which the plants are provided; 
20 patients (44.4  %) from a diary, 10 patients (22 %) by order 
(internet, phone), 8 (17.8 %) self-collected, 5 (11.1 %) from 
market, 2 (4.4 %) raised by themselves was determined.

Table III. Name of Herbal Product

 

Seven patients followed up with stable GFR had an acute 
kidney injury episode after using of herbal products. Two 
patients with stage 3 CKD who were using a mixture of 
KHUEV��ZKRVH�FRQWHQW�ZDV�XQNQRZQ��KDG�D�GHFUHDVH�RI���DQG�
10 ml/min/1.73m2 in eGFR. Later, these patients are followed 

up with 2 and 3 ml/min/1.73m2 eGFR losses. Two patients in 
stage 5 CKD presented with hypercalcemia and a 4 
ml/min/1.73m2 decrease in eGFR level. One patient 
consumed reisha mushroom and the other patient consumed a 
mixture of yoghurt water, cinnamon and lemon juice. Anot- 
her patient, who was followed up in stage 4 CKD, had a 5 
ml/min/1.73m2 decrease in eGFR after the use of Equisetum 
arvense L and Helichrysum Arenarium. These four patients 
turned back to basal values when they stopped using the 
herbs. One patient in stage 4 CKD had a decrease to eGFR 15 
ml/min/1.73m2 after the use of Viburnum opulus and could 
not reach the former eGFR level. In another patient who was 
followed up with the diagnosis of glomerulonephritis, eGFR 
level decreased from 19.7 ml/min/1.73m2� WR� ����
ml/min/1.73m2 after the use of avocado leaf. 
Table IV presents the herbal products and the purposes of 
using them. Concerning the patients’ using herbal products, 
����������XVHG�WKHP�IRU�&.'��WZR��������IRU�XULQDU\�WUDFW�
infections, and one each (%2.2) for diabetes mellitus, prostate 
hyperplasia, gout, losing weight, hyperlipidemia, asthma, 
osteoarthritis, flu and breast carcinoma.

Table IV. Herbal products used by patients and purpose for using

 
DISCUSSION
In this study, there was no statistically significant difference 
between the follow-up periods of the patients, but it was 
determined that the patients that were followed for more than 
six months had a higher tendency to report their use of herbal 
products. This also corresponded to the patients that visited 
the education nurse and nephrologist in our hospital more 
than twice. This might be due to these patients’ feeling freer 
to reveal their herbal product use to their nurse or doctor since 
they had already established a rapport.
In terms of dietary changes in CKD, there are restrictions on 
sodium intake, as well as consumption of protein and 

phosphorus or potassium containing nutrients for certain 
patients. Diet change plays an important role in the preven-
tion of the progress of CKD. In KDIGO 2012, it is recom-
mended that adults with CKD should seek medical or 
pharmaceutical advice before using over-the-counter medi-
cines or nutritional protein supplements (1B) (7). Consider-
ing this recommendation of KDIGO, it is important for 
nephrologists to detect the patient’s use of a herbal product 
that may cause an acute onset on CKD and possibly interfere 
with the medical treatment for CKD or hypertension.
The use of alternative treatments in Western societies rapidly 
increased in the 1990s and the highest consumption was 
consistently reported among Caucasians, college-educated 
women, and people with a high socioeconomic status (8-12). 
In the current study, there was no difference between the 
demographic characteristics of the patients and the use of 
herbal products. This indicates that the choice of herbal 
products for diseases other than CKD was not related to the 
educational level of our patients.
Most patients do not inform their doctor about their use of 
herbal products because they believe that these products are 
not relevant for medical care. In a survey conducted in the 
8QLWHG�6WDWHV��LW�ZDV�IRXQG�WKDW������RI�WKH�������SDWLHQWV�GLG�
not report any supplemental use to their physicians (13). In a 
VXUYH\� RI� KRVSLWDOL]HG� SDWLHQWV�� ���� RI� WKH� SK\VLFLDQV�ZHUH�
unaware that their patients were using herbal supplements 
(14,15). The fact that patients hide this information from their 
doctor may indicate that there is still a barrier against 
doctor-patient affinity.   
Trust is a dynamic and relational process and involves vulner-
ability and dependency. In chronic illnesses, this process is 
also referred to as specific reconstructed trust (4). Continuity 
of services in the low clearance polyclinic unite is also identi-
ILHG� DV� D� SUHFRQGLWLRQ� IRU� WKH� GHYHORSPHQW� RI� WUXVW� �������
Many publications in different fields suggest that develop-
ment of mutual trust in a nurse–patient relationship requires 
WLPH�����������������DOWKRXJK�LW�LV�QRW�VSHFLILHG�KRZ�ORQJ�WKLV�
process would take. It is easier for an education nurse to build 
a rapport with patients because as case managers in low clear-
ance polyclinic CKD education, they get to spend more time 
with patients. This allows patients to get emotional support 
ZKHQ� WKH\� QHHG� LW�� 1XUVHV
� SURIHVVLRQDO� FRPSHWHQFLHV� DQG�
personal characteristics are important in the development of 
trust. Remembering patients’ names and knowing about their 
OLYHV� DQG� DWWLWXGHV� SUHYHQW� GHSHUVRQDOL]DWLRQ� RI� SDWLHQWV��
Availability and accessibility of nurses, the patients’ feeling 
HPRWLRQDOO\�DQG�SK\VLFDOO\�VDIH�������FRPIRUWDEOH�DQG�YDOXHG�
as an individual and adequately informed (17), and presence 
of a respectful communication (5,18,19) constitute an essen-
tial part of the relationship between the nurse and patients. 
Patients tend to have increased trust in staff who know their 
psychosocial, economic issues, and cultural/religious 
backgrounds. Nurses can also have a better idea about how 
informed the patients are and what other requirements they 
KDYH�� ZKLFK� LV� XVHIXO� LQIRUPDWLRQ� IRU� WKH� RUJDQL]DWLRQ� RI�
further education programs. Patients tend not to hide their 
habits and choices regarding their treatment once they get to 
know the nurse better. 

We acknowledge several limitations in this study. First, due to 
the retrospective nature of the study, it was not possible to 
determine whether there was a difference between the 
patients’ revealing their herbal product use to their doctor or 
nurse. At each follow-up visit, the clinician asked the patient 
whether he or she was using any herbal product, but it was not 
possible to confirm that the question was fully understood or 
accurately answered by the patient. Secondly, the results of 
the study may have been affected by the personal characteris-
tics of the patients. It is easier for some patients to develop 
trust in the medical team even from the very beginning while 
for some others, this process might take more than 12 
months. Lastly, in our out-patient clinic, the forms were 
completed for a year, and when some patients were new, 
others were in the follow-up period. We were not able to 
determine precisely whether the follow-up patients had used 
any herbal product in their first presentation to our clinic.

CONCLUSION 
The tendency to use and report the use of herbal products was 
found to be increased in patients who had been followed for 
more than six months in our low clearance polyclinic out-pa-
tient clinic. For the welfare and wellbeing of CKD patients, 
all health professionals should pay attention to identifying 
any supplementary drugs, especially herbal products, used by 
the patients. As the use of alternative medicine becomes more 
popular and treatments are more available than ever, 
clinicians should openly talk to the patients about the use of 
herbal products and help them express themselves clearly. 
Improved communication, understanding and cooperation 
between patients and health staff can encourage patients to be 
more open about their use of herbal remedies. 
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ABSTRACT
Objective: 
One of the causes of chronic kidney disease (CKD) may be nephrotoxic herbal products.  We 
wanted to ascertain the rate of herbal product use among CKD patients, the products used, 
sources of supply, demographic characteristics of the patients, whether acute renal failure deve- 
lops with these products and the value of predialysis education in this field. 

Material and Methods: 
The data of 209 patients were collected at the nephrology department and evaluated using a form 
completed by a CKD education specialist nurse in one-to-one patient interviews.

Results: 
The patients’ mean age was 57.3 years, and 41% were female. 22% of the patients (n=45) used 
herbal products. Seven patients followed up with stable GFR had an acute kidney injury episode 
after using herbal products. The herbal product names used by the patients were as follows: 
unknown weed mix, black cumin oil, cherry stalk, rosemary, cinnamon, Helichrysum Arenari-
um, spring water, Galium aparine, reishi  mushroom, Ceratonia siliqua, daisy, snail shell, Vibur-
num opulus, onion juice, Stevia rebaudiana Bertoni, cranberry, malus trilobata leaf, avocado 
leaf, fig and olive leaf, horse chestnut, ginger, urtica leaf, eating walnut after soaking it in water, 
pumpkin seed, Vitex agnus-castus, aloe vera, blueberries, juniper molasses, Equisetum arvense 
L, Lamii albi herbal, yoghurt water. The patients who were followed for more than six months 
tended to report their herbal product use more than the remaining patients (p = 0.08).

Conclusion: 
Due to the widespread use of herbal products, clinicians should be more careful about the use of 
herbal products by patients.
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INTRODUCTION
Chronic kidney disease (CKD) is a nephrological syndrome 
caused by chronic, progressive and irreversible destruction of 
nephrons due to various causes. Advances in renal replace-
ment therapy offer patients only life-sustaining treatment 
options; e.g., hemodialysis and peritoneal dialysis. Therefore, 
some patients pursue solutions beyond traditional nephrolo- 
gical therapies to increase their quality of life. The use of 
herbal medicine is one of these alternatives and has become 
increasingly widespread in developed countries (1). Howe- 
ver, CKD can also be caused by herbal products that are 
nephrotoxic substances and/or were previously contaminated 
with other herbal products (1).
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management of CKD and control of the progression of this 
disease. An ideal low clearance polyclinic CKD education 
team should consist of a nephrologist and specialist CKD 
nurse, a dietician, a psychologist, a social worker, a physical 
WKHUDSLVW�� DQG� WKH� RUJDQL]DWLRQ� UHSUHVHQWLQJ� WKH� SDWLHQW¶V�
interests (2). However, according to a consensus conference 
and survey conducted in Australia, most educational 
programs are undertaken especially by a specialist nurse 
(2,3).
We wanted to ascertain the rate of herbal product use among 
these CKD patients, the products used, sources of supply, 

demographic characteristics of the patients and consequences 
of usage in low clearance nephrology polyclinic and educa-
tion in this field. 

MATERIAL and METHODS
The ethics committee of our university approved the study 
protocols. The data of 209 patients were collected at the 
nephrology out-patient department retrospectively. We 
included patients with stage 2-5 CKD glomeruler filtration 
UDWH��H*)5�����PO�PLQ�����P2) that were being followed up 
in our nephrology out-patient clinic but had not yet started 
dialysis. Most of the patients lived in the Mediterranean 
region in Turkey. The patients were evaluated using a form 
completed by a specialist education CKD nurse during a 
one-to-one interview with each patient. Demographic infor-
mation, etiological diagnosis of CKD, dietary habits, hyper-
tension status, regular drug use, renal replacement decision, 
and any additional treatment were noted.
In our department, standard low clearance polyclinic care 
consists of informing the patients about CKD and its associat-
ed complications, risk of progression, dietary instructions, 
and different modalities of renal replacement therapy. This 
process is managed by a CKD education specialist nurse and 
nephrologists. The number of sessions and duration of CKD 
educational program vary according to the requirements of 
each case. For example, the program for adults incorporates 
different domains of learning and accommodates different 
visual styles. This education is provided by one nurse and 
nephrologists.
The approval of the local ethics committee was received 
�$NGHQL]�8QLYHUVLW\��)DFXOW\�RI�0HGLFLQH��&OLQLFDO�UHVHDUFK�
ethics committee) (24.02.2021/KAEK-157). The research 
complied with the Helsinki Declaration. This study was 
conducted in accordance with the principles of research and 
publication ethics. Necessary permissions were obtained 
from the hospital administration for the study.

Statistical analysis
Data were expressed as mean ± SD or percentages. Statistical 
significance was set at the level of p<0.05. The Shapiro-Wilk 
test was used to assess normality of distribution for continu-
ous variables. Intergroup comparisons were assessed for 
nominal variables using the Chi-square test. The Mann-Whit-
QH\�8� WHVW� ZDV� XVHG� WR� GHWHUPLQH� WKH� GLIIHUHQFHV� EHWZHHQ�
nonparametric data. Statistical analyses were performed 
using statistical software IBM SPSS Statistics v. 23 (SPSS 
,QF���&KLFDJR��,/��86$��

RESULTS
The sociodemographic characteristics of the patients with 
&.'�DUH�VXPPDUL]HG�LQ�7DEOH�,��7KH�SDWLHQWV¶�PHDQ�DJH�ZDV�
57.3 years, and 41% were female. Nearly a quarter of patients 
(22%) were using herbal products. There was no statistically 
significant difference between the patients who did and did 
not use herbal products according to age, gender, education 
level, and CKD stage (p > 0.05). 

Table I. 6RFLRGHPRJUDSKLF�&KDUDFWHULVWLFV�RI�8VHUV�DQG�1RQXVHUV�RI�+HUEDO�
               Product

Table II presents comparative information on clinical charac-
teristics of the patients. No statistically significant difference 
was found between the follow-up periods of the patients, but 
there was a trend showing that the patients who were 
followed for more than six months were using more herbal 
products (p = 0.08).

Table II. 6RPH�&OLQLF�4XDOLWLHV�RI�+HUEDO�3URGXFW�8VHUV�DQG�1RQXVHUV�RI�
                Herbal Product

2I�WKH�SDWLHQWV�WKDW�UHSRUWHG�WR�XVH�KHUEDO�UHPHGLHV���������
%) used only one product and 15 (34 %) more than one 
product at the same time. It was determined that seven 
SDWLHQWV��������GLG�QRW�NQRZ�WKH�FRQWHQW�RI�WKH�KHUEDO�SURGXFW�
they used. Thirty different types of products were identified. 

The product names and the number of patients using each 
product were as follows: unknown weed mix 7, black cumin 
oil 7, cherry stalk 3 , rosemary 3 , cinnamon 3, Helichrysum 
Arenarium 2, spring water 2, Galium aparine 2, reishi  mush-
room 2, Ceratonia siliqua 2, daisy 2, snail shell 1, Viburnum 
opulus 1, onion juice 1, Stevia rebaudiana Bertoni 1, cranber-
ry 1, malus trilobata leaf 1, avocado leaf 1, fig and olive leaf 
1, horse chestnut 1, ginger 1, urtica leaf 1, eating walnut after 
soaking it in water 1, pumpkin seed 1, Vitex agnus-castus 1, 
aloe vera 1, blueberries 1, juniper molasses 1, Equisetum 
arvense L  1, Lamii albi herbal, yoghurt water 1 (Table III).
Considering the sources from which the plants are provided; 
20 patients (44.4  %) from a diary, 10 patients (22 %) by order 
(internet, phone), 8 (17.8 %) self-collected, 5 (11.1 %) from 
market, 2 (4.4 %) raised by themselves was determined.

Table III. Name of Herbal Product

 

Seven patients followed up with stable GFR had an acute 
kidney injury episode after using of herbal products. Two 
patients with stage 3 CKD who were using a mixture of 
KHUEV��ZKRVH�FRQWHQW�ZDV�XQNQRZQ��KDG�D�GHFUHDVH�RI���DQG�
10 ml/min/1.73m2 in eGFR. Later, these patients are followed 

up with 2 and 3 ml/min/1.73m2 eGFR losses. Two patients in 
stage 5 CKD presented with hypercalcemia and a 4 
ml/min/1.73m2 decrease in eGFR level. One patient 
consumed reisha mushroom and the other patient consumed a 
mixture of yoghurt water, cinnamon and lemon juice. Anot- 
her patient, who was followed up in stage 4 CKD, had a 5 
ml/min/1.73m2 decrease in eGFR after the use of Equisetum 
arvense L and Helichrysum Arenarium. These four patients 
turned back to basal values when they stopped using the 
herbs. One patient in stage 4 CKD had a decrease to eGFR 15 
ml/min/1.73m2 after the use of Viburnum opulus and could 
not reach the former eGFR level. In another patient who was 
followed up with the diagnosis of glomerulonephritis, eGFR 
level decreased from 19.7 ml/min/1.73m2� WR� ����
ml/min/1.73m2 after the use of avocado leaf. 
Table IV presents the herbal products and the purposes of 
using them. Concerning the patients’ using herbal products, 
����������XVHG�WKHP�IRU�&.'��WZR��������IRU�XULQDU\�WUDFW�
infections, and one each (%2.2) for diabetes mellitus, prostate 
hyperplasia, gout, losing weight, hyperlipidemia, asthma, 
osteoarthritis, flu and breast carcinoma.

Table IV. Herbal products used by patients and purpose for using

 
DISCUSSION
In this study, there was no statistically significant difference 
between the follow-up periods of the patients, but it was 
determined that the patients that were followed for more than 
six months had a higher tendency to report their use of herbal 
products. This also corresponded to the patients that visited 
the education nurse and nephrologist in our hospital more 
than twice. This might be due to these patients’ feeling freer 
to reveal their herbal product use to their nurse or doctor since 
they had already established a rapport.
In terms of dietary changes in CKD, there are restrictions on 
sodium intake, as well as consumption of protein and 

phosphorus or potassium containing nutrients for certain 
patients. Diet change plays an important role in the preven-
tion of the progress of CKD. In KDIGO 2012, it is recom-
mended that adults with CKD should seek medical or 
pharmaceutical advice before using over-the-counter medi-
cines or nutritional protein supplements (1B) (7). Consider-
ing this recommendation of KDIGO, it is important for 
nephrologists to detect the patient’s use of a herbal product 
that may cause an acute onset on CKD and possibly interfere 
with the medical treatment for CKD or hypertension.
The use of alternative treatments in Western societies rapidly 
increased in the 1990s and the highest consumption was 
consistently reported among Caucasians, college-educated 
women, and people with a high socioeconomic status (8-12). 
In the current study, there was no difference between the 
demographic characteristics of the patients and the use of 
herbal products. This indicates that the choice of herbal 
products for diseases other than CKD was not related to the 
educational level of our patients.
Most patients do not inform their doctor about their use of 
herbal products because they believe that these products are 
not relevant for medical care. In a survey conducted in the 
8QLWHG�6WDWHV��LW�ZDV�IRXQG�WKDW������RI�WKH�������SDWLHQWV�GLG�
not report any supplemental use to their physicians (13). In a 
VXUYH\� RI� KRVSLWDOL]HG� SDWLHQWV�� ���� RI� WKH� SK\VLFLDQV�ZHUH�
unaware that their patients were using herbal supplements 
(14,15). The fact that patients hide this information from their 
doctor may indicate that there is still a barrier against 
doctor-patient affinity.   
Trust is a dynamic and relational process and involves vulner-
ability and dependency. In chronic illnesses, this process is 
also referred to as specific reconstructed trust (4). Continuity 
of services in the low clearance polyclinic unite is also identi-
ILHG� DV� D� SUHFRQGLWLRQ� IRU� WKH� GHYHORSPHQW� RI� WUXVW� �������
Many publications in different fields suggest that develop-
ment of mutual trust in a nurse–patient relationship requires 
WLPH�����������������DOWKRXJK�LW�LV�QRW�VSHFLILHG�KRZ�ORQJ�WKLV�
process would take. It is easier for an education nurse to build 
a rapport with patients because as case managers in low clear-
ance polyclinic CKD education, they get to spend more time 
with patients. This allows patients to get emotional support 
ZKHQ� WKH\� QHHG� LW�� 1XUVHV
� SURIHVVLRQDO� FRPSHWHQFLHV� DQG�
personal characteristics are important in the development of 
trust. Remembering patients’ names and knowing about their 
OLYHV� DQG� DWWLWXGHV� SUHYHQW� GHSHUVRQDOL]DWLRQ� RI� SDWLHQWV��
Availability and accessibility of nurses, the patients’ feeling 
HPRWLRQDOO\�DQG�SK\VLFDOO\�VDIH�������FRPIRUWDEOH�DQG�YDOXHG�
as an individual and adequately informed (17), and presence 
of a respectful communication (5,18,19) constitute an essen-
tial part of the relationship between the nurse and patients. 
Patients tend to have increased trust in staff who know their 
psychosocial, economic issues, and cultural/religious 
backgrounds. Nurses can also have a better idea about how 
informed the patients are and what other requirements they 
KDYH�� ZKLFK� LV� XVHIXO� LQIRUPDWLRQ� IRU� WKH� RUJDQL]DWLRQ� RI�
further education programs. Patients tend not to hide their 
habits and choices regarding their treatment once they get to 
know the nurse better. 

We acknowledge several limitations in this study. First, due to 
the retrospective nature of the study, it was not possible to 
determine whether there was a difference between the 
patients’ revealing their herbal product use to their doctor or 
nurse. At each follow-up visit, the clinician asked the patient 
whether he or she was using any herbal product, but it was not 
possible to confirm that the question was fully understood or 
accurately answered by the patient. Secondly, the results of 
the study may have been affected by the personal characteris-
tics of the patients. It is easier for some patients to develop 
trust in the medical team even from the very beginning while 
for some others, this process might take more than 12 
months. Lastly, in our out-patient clinic, the forms were 
completed for a year, and when some patients were new, 
others were in the follow-up period. We were not able to 
determine precisely whether the follow-up patients had used 
any herbal product in their first presentation to our clinic.

CONCLUSION 
The tendency to use and report the use of herbal products was 
found to be increased in patients who had been followed for 
more than six months in our low clearance polyclinic out-pa-
tient clinic. For the welfare and wellbeing of CKD patients, 
all health professionals should pay attention to identifying 
any supplementary drugs, especially herbal products, used by 
the patients. As the use of alternative medicine becomes more 
popular and treatments are more available than ever, 
clinicians should openly talk to the patients about the use of 
herbal products and help them express themselves clearly. 
Improved communication, understanding and cooperation 
between patients and health staff can encourage patients to be 
more open about their use of herbal remedies. 
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ÖZ 
Amaç: 
*�Q�P�]GH�\HQL�WDQÕVDO�WHNQLNOHULQ�RUWD\D�oÕNPDVÕQD�UD÷PHQ�HNVWUDKHSDWLN�NRODQMLRNDUVLQRPD�
WDQÕVÕQÕ� NR\PDN� YH� FHUUDKL� |QFHVL� GH÷HUOHQGLUPHVLQL� \DSPDN� ROGXNoD� J�oW�U�� %X� oDOÕúPDGD�
HNVWUDKHSDWLN�NRODQMLRNDUVLQRPD�WDQÕVÕ�NRQXODQ�KDVWDODUGD�VDIUD�VÕYÕVÕQGD�3���JHQ�PXWDV\RQXQ�
DUDúWÕUÕOPDVÕ�YH�EXQXQ�WDQÕ�YH�SURJQR]X�EHOLUOHPHGH�\RO�J|VWHULFL�ROXS�RODPD\DFD÷ÕQÕQ�EHOLUOHQ-
PHVL�DPDoODQPÕúWÕU�

Yöntem: 
dDOÕúPD\D�HNVWUDKHSDWLN�NRODQMLRNDUVLQRPD�WDQÕVÕ�NRQXODQ����KDVWD�YH�NRQWURO�JXUXEX�RODUDN�GD�
PDOLJQLWH�GÕúÕ�QHGHQOHUOH�HQGRVNRSLN�UHWURJUDG�NRODQMLRSDQNUHDWRJUDIL��(5&3��\DSÕOPÕú�RODQ����
KDVWD�DOÕQGÕ��%X�KDVWDODUÕQ�(5&3�VÕUDVÕQGD�DOÕQDQ�VDIUD�VÕYÕODUÕQGD�S���W�P|U�VXSUHV|U�JHQLQLQ�
HNVRQ���YH���QROX�NRGRQODUÕQGD�PXWDV\RQ�DUDúWÕUÕOGÕ�
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.RODQMLRNDUVLQRPDOÕ�KDVWDODUGDQ�ROXúDQ�JUXSWD�VDIUD�VÕYÕVÕQGD�S���JHQLQLQ�����HNVRQXQGD���DGHW��
��� HNVRQXQGD� �� DGHW� PXWDV\RQ� VDSWDQÕOGÕ��0DOLJQ� YH� EHQLJQ� JUXSODU� NDUúÕODúWÕUÕOGÕ÷ÕQGD�PX��
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ABSTRACT
Objective: 
'HVSLWH� UHFHQW�GHYHORSPHQWV� LQ�GLDJQRVWLF�PHWKRGV��GLDJQRVLV�DQG�SUHRSHUDWLYH�HYDOXDWLRQ�RI�
H[WUDKHSDWLF�FKRODQJLRFDUFLQRPD�LV�GLIILFXOW��7KLV�VWXG\�DLPHG�WR�LQYHVWLJDWH�WKH�3���JHQH�PXWD-
WLRQ�LQ�WKH�ELOH�IOXLG�LQ�SDWLHQWV�GLDJQRVHG�ZLWK�H[WUDKHSDWLF�FKRODQJLRFDUFLQRPD��DQG�WR�GHWHU-

PLQH�ZKHWKHU�LW�FRXOG�JXLGH�WKH�GLDJQRVLV�DQG�SURJQRVLV�

Method: 
)RUW\�SDWLHQWV�GLDJQRVHG�ZLWK�H[WUDKHSDWLF�FKRODQJLRFDUFLQR-
PD� DQG� ��� SDWLHQWV� ZKR� XQGHUZHQW� HQGRVFRSLF� UHWURJUDGH�
FKRODQJLRSDQFUHDWRJUDSK\� �(5&3�� IRU� UHDVRQV� RWKHU� WKDQ�
PDOLJQDQF\� DV� D� FRQWURO� JURXS�ZHUH� LQFOXGHG� LQ� WKH� VWXG\��
0XWDWLRQV� LQ� WKH�FRGRQV�RI�H[RQ���DQG���RI� WKH�S��� WXPRU�
VXSSUHVVRU�JHQH�ZHUH�LQYHVWLJDWHG�LQ�WKH�ELOH�IOXLGV�REWDLQHG�
GXULQJ�(5&3�

Results: 
,Q� WKH� JURXS� RI� SDWLHQWV�ZLWK� FKRODQJLRFDUFLQRPD�� ��PXWD-
WLRQV�LQ�WKH��WK�H[RQ�DQG���PXWDWLRQV�LQ�WKH��WK�H[RQ�RI�WKH�S�
���JHQH�ZHUH�GHWHFWHG�LQ�WKH�ELOH�IOXLG��:KHQ�PDOLJQDQW�DQG�
EHQLJQ�JURXSV�ZHUH�FRPSDUHG�� LW�ZDV�VHHQ�WKDW� WKHUH�ZDV�D�
VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WKH�FRGRQ�QXPEHU����������
DQG� QXPEHU� ��������� RI� H[RQ� �� DQG� FRGRQ� QXPEHU�
���������DQG�QXPEHU����������RI�H[RQ��� LQ� WHUPV�RI� WKH�
SUHVHQFH�RI�PXWDWLRQ��S��������

Conclusions: 
,Q�WKLV�VWXG\��LQ�FDVHV�ZLWK�H[WUDKHSDWLF�FKRODQJLRFDUFLQRPD��
PXWDWLRQV�WKDW�ZHUH�QRW�SUHYLRXVO\�LGHQWLILHG�LQ�H[RQ���DQG���
RI�WKH�S���JHQH�LQ�ELOH�IOXLG�ZHUH�LGHQWLILHG���,W�ZDV�FRQFOXGHG�
WKDW�DOO�RI�WKHVH�PXWDWLRQV�ZRXOG�QRW�EH�VXIILFLHQW�IRU�GLDJQR-
VLV��EXW�FRXOG�EH�VWUHQJWKHQLQJ�ILQGLQJV�LQ�GLDJQRVLV�

Key Words: 
([WUDKHSDWLF� FKRODQJLRFDUFLQRPD�� S��� JHQH� PXWDWLRQ�� %LOH�
IOXLG��(QGRVFRSLF�UHWURJUDGH�FKRODQJLRSDQFUHDWRJUDSK\

/ʈ:ʈ̪
.RODQMLRNDUVLQRPD��..��VDIUD�\ROODUÕ�HSLWHOLQGHQ�N|NHQ�DODQ��
DJUHVLI� ELU� NDQVHU� W�U�G�U��+HSDWRELOL\HU�PDOLJQHQVLOHULQ���
�����¶OLN� ELU� E|O�P�Q�� ROXúWXUPDNWDGÕU�� 6RQ� \ÕOODUGD�
LQVLGDQVÕ� JLGHUHN� DUWPDNWD� ROGX÷XQD� LOLúNLQ� UDSRUODU� \D\ÕQ-
ODQPDNWDGÕU��..��WRSRJUDILN�RODUDN�LQWUDKHSDWLN�YH�HNVWUDKH-
SDWLN�RODUDN�VÕQÕIODQGÕUÕOPDNWDGÕU��(Q�oRN�J|U�OHQ�ELoLPL�KLOHU�
W�P|UOHU� �µ.ODWVNLQ¶� 7�P|U��� ROXS� EX� W�P|UOHULQ� VÕQÕIODQ-
GÕUÕOPDVÕ� LoLQ� ³%LVPXWK�&RUOHWWH´� 6ÕQÕIODPDVÕ� NXOODQÕOPDN-
WDGÕU�� +LVWRORMLN� RODUDN� ..¶QÕQ� oR÷X� �!� �� ���� DGHQRNDU-
VLQRP¶GXU� YH� VNOHUR]DQ� �SHULGXNWDO� LQILOWUDV\RQ��� QRG�OHU�
�NLWOH� ROXúWXUPXú�� YH� SDSLOOHU� �LQWUDGXNWDO� E�\�\HQ�� ROPDN�
�]HUH��o�JUXSWD�GH÷HUOHQGLULOLU�����
*�Q�P�]GH�\HQL�WDQÕVDO�WHNQLNOHULQ�RUWD\D�oÕNPDVÕQD�UD÷PHQ�
..� WDQÕVÕQÕ� NR\PDN� YH� FHUUDKL� |QFHVL� GH÷HUOHQGLUPHVLQL�
\DSPDN� J�o� RODELOLU�� øQWUDKHSDWLN� ..¶QÕQ� GL÷HU� NDQVHU� YH�
PHWDVWD]ODUÕQGDQ��HNVWUDKHSDWLN�..¶QÕQ�L\L�KX\OX�VDIUD�NDQDOÕ�
GDUOÕNODUÕQGDQ� �LQIODPDWXYDU�� ILEURWLN�� RWRLPP�Q� YV�� D\ÕUW�
HGLOPHVL�|QHPOLGLU�����
%X� oDOÕúPDGD�� J|U�QW�OHPH� YH� KLVWRSDWRORMLN� EXOJXODUÕ� LOH�
HNVWUDKHSDWLN� ..� WDQÕVÕ� NRQXODQ� KDVWDODUGD� HQGRVNRSLN�
UHWURJUDG� NRODQMLRSDQNUHDWRJUDIL� �(5&3�� VÕUDVÕQGD� DOÕQDQ�
VDIUD� VÕYÕVÕQGD�3���JHQ�PXWDV\RQXQ�DUDúWÕUÕOPDVÕ� YH�EXQXQ�
WDQÕ� YH� SURJQR]X� EHOLUOHPHGH� \RO� J|VWHULFL� ROXS� RODPD\D-
FD÷ÕQÕQ�EHOLUOHQPHVL�DPDoODQPÕúWÕU���

GEREÇ ve YÖNTEM
dDOÕúPD� LoLQ� 6�OH\PDQ� 'HPLUHO� hQLYHUVLWHVL� %LOLPVHO�
$UDúWÕUPD� 3URMHOHUL� 'DQÕúPD� .XUXOX¶QGDQ� RQD\� YH� PDOL�
GHVWHN� DOÕQPÕúWÕU� �.DUD�6D\Õ�1R�� �������7DULK�� �������������
dDOÕúPDGD� KDVWDODUGDQ� ³ELOJLOHQGLULOPLú� ROXU´� DOÕQPÕú��
$UDúWÕUPD�<D\ÕQ� (WL÷L� YH� +HOVLQNL� 'HNODUDV\RQX� LONHOHULQH�
X\XOPXúWXU�� dDOÕúPD� LoLQ� KDVWDQH� \|QHWLPLQGHQ� JHUHNOL�
L]LQOHU� DOÕQPÕúWÕU�� � %X� PDNDOH� 3URI�� 'U�� &HP� .RoNDU¶ÕQ�
GDQÕúPDQOÕ÷ÕQGD�'U��$U]X�'HQOHU�.ÕOÕo¶ÕQ�6�OH\PDQ�'HPLUHO�
hQLYHUVLWHVL� +DVWDQHVL� øo� +DVWDOÕNODUÕ� $QDELOLP� 'DOÕ¶QGD�
\DSPÕú�ROGX÷X�X]PDQOÕN�WH]LQGHQ��UHWLOPLúWLU���

0I[\ITIZÜV�;MtQUQ
dDOÕúPD\D� 6�OH\PDQ� 'HPLUHO� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL�
*DVWURHQWHURORML�.OLQL÷L¶QH�NDUÕQ�D÷UÕVÕ�YH\D�VDUÕOÕN�LOH�EDúYX-
UDQ�YH�\DSÕODQ�WHWNLNOHULQGH�NROHVWDWLN�NDUDFL÷HU�HQ]LPOHULQGH�
\�NVHNOLN��ELOLUXELQ�\�NVHNOL÷L�LOH�ELUOLNWH�WDQÕVDO�DPDoOÕ�VDIUD�
\ROODUÕQD�\|QHOLN�\DSÕOPÕú�UDG\RORMLN�J|U�QW�OPHOHUGH�NÕVPL�
YH\D� WRWDO�RODUDN� VDIUD� DNÕúÕQÕ� HQJHOOH\HQ�ELU�SDWRORML� WHVSLW�
HGLOHQ�KDVWDODU�DOÕQGÕ��+DVWDODU�VDIUD�\ROODUÕQÕ�WÕND\DQ�SDWROR-
ML\H� J|UH� EHQLJQ� �NRQWURO� JUXEX�� YH�PDOLJQ� ROPDN� �]HUH� ��
JUXED�D\UÕOGÕ��
0DOLJQ� JUXSWDNL� KDVWDODUGD� WDQÕ�� W�P|UGHQ� YH\D� W�P|U�
PHWDVWD]ODUÕQGDQ�DOÕQDQ�KLVWRSDWRORMLN�|UQHNOHPH�LOH�ELUOLNWH�
J|U�QW�OHPH�\|QWHPOHUL�LOH�VDIUD�\ROODUÕQGD�W�P|UDO�OH]\RQ-
ODUÕQ�J|U�OPHVL�LOH�NRQXOGX��

ERCP Prosedürü
7�P�KDVWDODUD�*DVWURHQWHURORML�%LOLP�'DOÕ�(QGRVNRSL�hQLWH-
VL¶QGH� (5&3� X\JXODQGÕ�� +DVWDODUD� LúOHP� |QFHVL� SURIODNVL�
DPDFÕ\OD� VHIWULDNVRQ� �� JU�� LúOHP� VÕUDVÕQGD� EDUVDN� NDVÕOPD-
ODUÕQÕ� D]DOWPDN� DPDFÕ\OD� KL\RVLQ� 1�PHWLO� EURP�U�� ELOLQoOL�
VHGDV\RQ� LoLQ� PLGD]RODP� YH� NDUGL\RUHVSLUDWXDU� PRQLWRU-
L]DV\RQ� X\JXODQGÕ�� (5&3� LúOHPL� )XMLQRQ� GXRGHQRVNRS�
�('����;7���7RN\R�� -DSDQ�� LOH� WHN� HQGRVNRSLVW� WDUDIÕQGDQ�
\DSÕOGÕ�� 7DQÕVDO� NRODQMLRJUDP� oHNLOGLNWHQ� VRQUD� KDVWDODUÕQ�
NDQDO� LoHULVLQGHNL� VDIUD� VÕYÕODUÕ� DVSLUH� HGLOGL�� 0DOLJQ� RODQ�
KDVWDODUGD�HN�RODUDN�VLWRORML�IÕUoDVÕ�LOH�W�P|U�\�]H\L�IÕUoDOD-
QDUDN�VLWRORMLN�PDWHU\DO�DOÕQGÕ��%HQLJQ�JUXSWDNL�KDVWDODUGD�LVH�
SDVDMÕ� WÕND\DQ� WDú�� oDPXU�� WHPL]OHQGLNWHQ� VRQUD� KDVWDQÕQ�
NROHGRN�LoHULVLQGHQ�VDIUD�VÕYÕVÕ�DVSLUH�HGLOGL�

5WTMS�TMZ�ʈVKMTMUM
7ÕEEÕ� *HQHWLN� /DERUDWXYDUÕQGD� GRNX� L]RODV\RQ� NLWL� �LQVWD-
JHQH�PDWUL[��NXOODQÕODUDN��(5&3�VÕUDVÕQGD�DOÕQDQ�����PO�VDIUD�
VÕYÕVÕQGDQ� VDQWULI�MOH� o|NW�UPH� SUHQVLEL\OH� ELOLHU� VLVWHP�
K�FUHOHUL� HOGH� HGLOGL�� %X� K�FUHOHUGHQ�� X\JXQ� VÕFDNOÕNWD�
LQN�EDV\RQ�� YRUWHNV�YH� VDQWULI�M� DúDPDODUÕQGDQ� VRQUD�'1$�
L]RODV\RQX� WDPDPODQGÕ�� (OGH� HGLOHQ� '1$¶ODU� ���� �&¶GH�
VDNODQPÕú�� RWRPDWLN� DQDOL]|U� LOH� GLUHNW� '1$� GL]L� DQDOL]L�
\|QWHPL� NXOODQÕODUDN� HNVRQ� �� YH� �¶GHNL�PXWDV\RQODU� WHVSLW�
HGLOGL�

ʈ[\I\Q[\QS[MT�,MɦMZTMVLQZUM
3��� LPP�QKLVWRNLP\DVDO� HNVSUHV\RQXQXQ� W�P|U�Q�
E�\�NO�÷��� HYUHVL�� GLIHUDQVL\DV\RQX�� OHQI� QRGX� PHWDVWD]Õ��
X]DN�RUJDQ�PHWDVWD]Õ�DUDVÕQGDNL�LOLúNL�NL�NDUH��)LVKHU¶V�H[DFW�

WHVW��0DQQ�:KLWQH\�8�:LOFR[RQ�5DQN�6XP�:�7HVW�YH�ORJLV-
WLN� UHJUHV\RQ�PRGHOL� LOH� GH÷HUOHQGLULOPLúWLU�� 3 ����� DQODP-
OÕOÕN�G�]H\L�NXOODQÕOPÕúWÕU�

BULGULAR
+HU� LNL� JUXSWD� GD� ��� KDVWD� ROXS� NRQWURO� JUXEX� RODQ� EHQLJQ�
JUXSWD�KDVWDODUÕQ�oR÷XQGD�����KDVWD��NROHGRN�WDúÕ�PHYFXWWX��
0DOLJQ�JUXSWDNL�KDVWDODUÕQ���¶�QH�GLVWDO����¶VÕQD�SURNVLPDO�
HNVWUDKHSDWLN�..�WDQÕVÕ�NRQXOPXúWX��7DEOR�,��

Tablo I. +HU�LNL�JUXSWDNL�KDVWDODUÕQ�WDQÕODUÕQD�J|UH�GD÷ÕOÕPÕ�

0DOLJQ�JUXSWDNL����KDVWDQÕQ�SDWRORMLN�WDQÕVÕ�YDUGÕ��%XQODUGDQ�
���KDVWDGD�LQWUDRSHUDWLI�DOÕQDQ�GRNX�SL\HVOHULQGHQ�WDQÕ�NRQXO-
PXú� ROXS�� VHNL]� KDVWDGD� NDUDFL÷HU� PHWDVWD]ODUÕQGDQ� DOÕQDQ�
SHUNXWDQ�DVSLUDV\RQ�EL\RSVLVL�LOH�WDQÕ�NRQXOGX��%LU�KDVWDPÕ]-
GD�XPEOLNXV�FLOGLQGHNL�PHWDVWDWLN�W�P|UDO�OH]\RQGDQ�DOÕQDQ�
EL\RSVL� LOH� ELU� KDVWDPÕ]GD� ODSDURVNRSLN� DOÕQDQ� SHULWRQ�
PHWDVWD]ÕQGDQ�KLVWRSDWRORMLN� WDQÕ�NRQXOGX��'|UW�KDVWDPÕ]GD�
HQGRVNRSLN� XOWUDVRQRJUDIL� HVQDVÕQGD� DOÕQDQ� LQFH� L÷QH� DVSL��
UDV\RQ�EL\RSVLVL�� LNL�KDVWDPÕ]GD�LVH�(5&3�HVQDVÕQGD�DOÕQDQ�
IÕUoD� VLWRORMLVL� PDOLJQ� VLWRORML� RODUDN� UDSRU� HGLOGL�� ho�
KDVWDPÕ]GD�KLVWRSDWRORMLN�WDQÕ�\RNWX��DQFDN�NROHGRNWD�HNVWUD-
KHSDWLN� ..� LOH� X\XPOX� (5&3� YH� ELOJLVD\DUOÕ� WRPRJUDIL�
J|U�Q�POHUL�PHYFXWWX�

+DVWDODUÕPÕ]ÕQ�WDQÕ�DQÕQGD���¶VÕQGD�HYUH���KDVWDOÕN�YDUGÕ�YH�
SDO\DWLI�WHGDYLOHU�X\JXODQGÕ��2UWDODPD�\DúDP�V�UHVL�����J�Q�
RODUDN� EXOXQGX�� 6DGHFH� ELU� YDNDGD� HYUH� ��..� YDUGÕ� YH� EX�
KDVWDGD�GLVWDO�HNVWUDKHSDWLN�..�WDQÕVÕ�LOH�FHUUDKL�WHGDYL�X\JX-
ODQGÕ�� +DVWDQÕQ� SRVWRSHUDWLI� GRNX� WDQÕVÕ� DGHQRNDUVLQRP�
RODUDN�UDSRU�HGLOGL��3RVWRSHUDWLI�NHPRWHUDSL�YHULOPHGL��2Q��o�
KDVWDPÕ]� HYUH� �� ..� WDQÕVÕ� DOGÕ�� %X� KDVWDODUGD� GD� FHUUDKL�
WHGDYL� X\JXODQGÕ�� %LU� KDVWD� SRVWRSHUDWLI� JHOLúHQ� \DUD� \HUL�
HQIHNVL\RQX� YH� VHSVLV� QHGHQL\OH� H[� ROPXúWXU�� 2UWDODPD�
\DúDP�V�UHVL�����J�Q�RODUDN�EXOXQGX��7DEOR�,,���

Tablo II.  0DOLJQ�JUXSWDNL�KDVWDODUGD�W�P|U�Q�HYUHVL��ORNDOL]DV\RQX�YH�
������������������RUWDODPD�\DúDP�V�UHOHUL�

;INZI�;Ü^Ü[ÜVÜV�5WTMS�TMZ�ʈVKMTMVUM[Q
+DVWDODUGD� (5&3� LOH� DOÕQDQ� VDIUD� VÕYÕVÕQGD� 3��� JHQLQLQ� ���
(NVRQXGD���DGHW�PXWDV\RQ�VDSWDQGÕ�
%XQODUGDQ� ��� PXWDV\RQ� ��������� QROX� NRGRQGD� QRUPDO�
SR]LV\RQGD�DGHQLQ�ED]Õ�\HULQH�JXDQLQ�JHOPHVL\GL��%X�GXUXP�
PDOLJQ�JUXSWDNL�KDVWDODUÕQ���¶LQGH�������J|U�O�UNHQ���KDVWD-
GD� ��� ��� J|U�OPHGL�� %HQLQJ� JUXSWDNL� KDVWDODUÕQ� ��¶VÕQGD�
������J|U�O�UNHQ���KDVWDGD��������J|U�OPHGL��
(NVRQ���GHNL����PXWDV\RQ����������QROX�NRGRQXQGD�VLWR]LQ�
ED]ÕQÕQ�GHOHV\RQD�X÷UDPDVÕ�LGL��%X�PXWDV\RQ�PDOLJQ�JUXSWD-
NL� KDVWDODUÕQ� ��¶�QGH� ��� ���� J|U�O�UNHQ� �� KDVWDGD� ������
L]OHQPHGL��%HQLJQ� JUXSWDNL� KDVWDODUÕQ� LVH� ��¶LQGH� ���������
J|U�O�UNHQ���KDVWDGD���������L]OHQPHGL�
(NVRQ���GHNL����PXWDV\RQ����������QROX�NRGRQGD�DGHQR]LQ�
ED]ÕQÕQ�GHOHV\RQD�X÷UDPDVÕ\OD�LGL��0DOLJQ�KDVWDODUÕQ���¶VÕQ-
GD� ��� ���� EX� PXWDV\RQD� UDVWODQÕOGÕ�� '|UW� KDVWDGD� ��� ����
L]OHQPHGL��%HQLJQ�JUXSWD� LVH�KDVWDODUÕQ���¶�QGH� �������EX�
PXWDV\RQD�UDVWODQÕOGÕ��$OWÕ�KDVWDGD��������L]OHQPHGL�
(NVRQ� �� GHNL� ��� PXWDV\RQ� ��������� QROX� NRGRQGD� WLPLQ�
ED]ÕQÕQ� LQVHUVL\RQD� X÷UDPDVÕ� LGL�� 0DOLJQ� JUXSWD� KDVWDODUÕQ�
��
XQGD�������������EX�PXWDV\RQD�UDVWODQÕOGÕ��%LU�KDVWDGD����
�����L]OHQPHGL��%HQLQJ�JUXSWDNL�KDVWDODUÕQ���¶�QGH��������EX�
PXWDV\RQD�UDVWODQÕOGÕ��$OWÕ�KDVWDGD��������L]OHQPHGL�
(NVRQ� �� GH� �� E|OJHGH� PXWDV\RQD� UDVWODQÕOGÕ�� %LULQFL� PX��
WDV\RQ� ��������� QROX� NRGRQGD� QRUPDO� SR]LV\RQGD� DGHQLQ�
ED]Õ�\HULQH�VLWR]LQ�ED]ÕQÕQ�JHOPHVL\GL��%X�NRODQMLRNDUVLQRP-
OX�KDVWDODUÕQ���¶VLQGH��������J|U�OG����¶LQGH��������DGHQLQ�
ED]Õ�QRUPDO�NRQXPXQX�NRUX\RUGX��%HQLJQ�JUXSWD�LVH�KDVWD-
ODUÕQ� ��¶�QGH� ��� ������ EX� PXWDV\RQ� J|U�OG��� �¶VLQGH� ���
������WHVSLW�HGLOPHGL��

(NVRQ���GHNL����PXWDV\RQ����������QROX�NRGRQGD�QRUPDO�
SR]LV\RQGD�JXDQLQ�ED]Õ� \HULQH� FDGHQLQ�ED]ÕQÕQ�JHOPHVL\GL��
%X�..¶OÕ�KDVWDODUÕQ���¶VLQGH��������J|U�OG����¶LQGH��������
J|U�OPHGL�� $GHQLQ� ED]Õ� QRUPDO� NRQXPXQX� NRUX\RUGX��
%HQLJQ� JUXSWDNL� KDVWDODUÕQ� LVH� KDVWDODUÕQ� ��¶VLQGH� ��� ����
J|U�OG�����¶VLQGH��������WHVSLW�HGLOPHGL�
0DOLJQ� YH� EHQLJQ� JUXSODU� NDUúÕODúWÕUÕOGÕ÷ÕQGD� PXWDV\RQXQ�
YDUOÕ÷Õ� DoÕVÕQGDQ� (NVRQ� �� LQ� ��������� QROX� NRGRQX��
���������QROX�NRGRQX��HNVRQ���LQ����������QROX�NRGRQX��
���������QROX�NRGRQXQGD�DQODPOÕ�IDUNOÕOÕN�YDUGÕ��S����������
%XOJXODU�7DEOR�,,,¶GH�YHULOPLúWLU�

Tablo III. %HQLJQ�YH�PDOLJQ�JUXSWD�PXWDV\RQ�\�]GHOHUL�

 

0DOLJQ�JUXSWDNL����KDVWDQÕQ���¶VL� ������NDGÕQ����¶L� ������
HUNHNWL�� 0DOLJQ� JUXSWDNL� KDVWDODUÕQ� FLQVL\HWL� LOH� PXWDV\RQ�
E|OJHOHUL�NDUúÕODúWÕUÕOGÕ÷ÕQGD�LVWDWLVWLNVHO�DoÕGDQ�DQODPOÕ�IDUN�
VDSWDQÕOPDGÕ�� &LQVL\HWLQ� PDOLJQ� JUXSWDNL� KDVWDODUGDNL� PX��
WDV\RQ�E|OJHVL��]HULQH�HWNLVL�ROPDGÕ÷Õ�G�ú�Q�OG���7DEOR�,9��

Tablo IV.�0DOLJQ�JUXSWD�PXWDV\RQODUD�J|UH�FLQVL\HW�GD÷ÕOÕPÕ�

0DOLJQ�JUXSWDNL�KDVWDODUÕQ�PXWDV\RQODUD�J|UH�\Dú�RUWDODPDVÕ�
GH÷HUOHQGLULOGL÷LQGH� PXWDV\RQX� RODQ� KDVWDODUOD� PXWDV\RQX�
VDSWDQPD\DQ� KDVWDODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
EXOXQPDPÕúWÕU��7DEOR�9��

Tablo V. 0DOLJQ�JUXSWD�PXWDV\RQODUD�J|UH�\Dú�RUWDODPDVÕ�

0XWDV\RQ�RODQ�YH�ROPD\DQ�KDVWDODUÕQ�W�P|U�HYUHOHUL�GH÷HU-
OHQGLULOGL÷LQGH� DUDODUÕQGD� LVWDWLVWLNVHO� DoÕGDQ� DQODPOÕ� IDUN�
EXOXQPDGÕ�� 0XWDV\RQXQ� YDUOÕ÷Õ� LOH� KDVWDOÕ÷ÕQ� HYUHVL�
LOLúNLOHQGLULOHPHPLúWLU��7DEOR�9,��

Tablo VI. 0DOLJQ�JUXSWD�PXWDV\RQODUD�J|UH�W�P|U�HYUHOHPHVL�

<):<1̪5)
*�Q�P�]GH� J|U�QW�OHPH� \|QWHPOHULQLQ� ROGXNoD� JHOLúPLú�
ROPDVÕQD� UD÷PHQ� HNVWUDKHSDWLN�..�J|U�QW�OHPH�\|QWHPOH��
UL\OH�WDQÕ�NRQXOPDVÕ�]RU�ELU�KDVWDOÕNWÕU��%X�QHGHQOH�LQVLGDQVÕ�
JLGHUHN�DUWDQ�EX�W�P|UGH�\HQL�WDQÕ�PHWRGODUÕQÕQ�JHOLúWLULOPH��
VLQH�oDOÕúÕOPDNWDGÕU��0ROHN�OHU�WDQÕ�\|QWHPOHUL�VRQ�]DPDQODU-
GD� �]HULQGH� GXUXODQ� ELU� DOWHUQDWLIWLU�� *HOLúPLú� PROHN�OHU�
EL\RORML��..�NDUVLQRJHQH]LQGH�URO�DODQ�PROHN�OHU�IDNW|UOHULQ�
EHOLUOHQPHVL� LOH� |QOHPH�� WDQÕ�� WHGDYL� YH� SURJQR]D� NDWNÕ�
VD÷ODPÕúWÕU�����

6DIUD� VÕYÕVÕ� NXOODQÕODUDN� \DSÕODQ� |QFHNL� oDOÕúPDODUGD�� VDIUD�
VLWRORMLVLQLQ�VHQVLWLYLWHVL������VSHVLILWHVL������RODUDN�EXOXQ-
PXúNHQ�PROHN�OHU�\|QWHPOHULQ�VHQVLWLYLWHVL������VSHVLILWHVL�
���� RODUDN� ELOGLULOPLúWLU�� 6LWRORML� LOH� ELUOLNWH� PROHN�OHU�
EL\RPDUNHUODUÕQ�oDOÕúÕOPDVÕ\OD�VHQVLWLYLWHQLQ����¶\H�� VSHVL-
ILWHQLQ����¶\H�\�NVHOGL÷L�EXOXQPXúWXU������)ÕUoD�VLWRORMLVLQLQ�
PDOLJQLWH�WHVSLWL�LoLQ�GX\DUOÕOÕ÷Õ��|]J�OO�÷���SR]LWLI�SUHGLNWLI�
GH÷HUL�YH�QHJDWLI�SUHGLNWLI�GH÷HUL�VÕUDVÕ\OD����������������
YH������ELOGLULOPLúWLU��%X�UDNDPODU��3���YH�.�UDV�DQDOL]LQLQ�
VRQXoODUÕ�HNOHQHUHN�L\LOHúWLULOPLúWLU�����

7�P|U� V�SUHV|U� JHQOHULQ� LQDNWLYH� ROPDVÕ� YH� RQNRJHQOHULQ�
DNWLYH�ROPDVÕ\OD�K�FUHOHUGH�PDOLJQ�WUDVIRUPDV\RQ�J|U�O�U�YH�
W�P|U�ROXúXU��.LP\DVDO� DMDQODU� LOH�3��� W�P|U� VXSUHV|U�JHQ�
PXWDV\RQX� GDKD� |QFH� ELUoRN� LQVDQ� PDOLJQLWHVLQGH� J|VWHUL��
OPLúWLU�� ..¶GD� LPP�QRKLVWRNLP\DVDO� RODUDN� YH� PROHN�OHU�
HSLGHPL\RORMLN� oDOÕúPDODUOD� 3��� JHQ� PXWDV\RQX� J|VWHULO��
PLúWLU�YH�WHPHO�RODUDN�HNVRQ���YH��¶GH�oDOÕúÕOPÕúWÕU������..�

QÕQ� SDWRJHQH]LQGH� oHúLWOL� VLQ\DO� NDVNDGODUÕ�� PROHN�OOHUL� YH�
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VDSWDQPD\DQ� KDVWDODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
EXOXQPDPÕúWÕU��7DEOR�9��

Tablo V. 0DOLJQ�JUXSWD�PXWDV\RQODUD�J|UH�\Dú�RUWDODPDVÕ�

0XWDV\RQ�RODQ�YH�ROPD\DQ�KDVWDODUÕQ�W�P|U�HYUHOHUL�GH÷HU-
OHQGLULOGL÷LQGH� DUDODUÕQGD� LVWDWLVWLNVHO� DoÕGDQ� DQODPOÕ� IDUN�
EXOXQPDGÕ�� 0XWDV\RQXQ� YDUOÕ÷Õ� LOH� KDVWDOÕ÷ÕQ� HYUHVL�
LOLúNLOHQGLULOHPHPLúWLU��7DEOR�9,��

Tablo VI. 0DOLJQ�JUXSWD�PXWDV\RQODUD�J|UH�W�P|U�HYUHOHPHVL�

<):<1̪5)
*�Q�P�]GH� J|U�QW�OHPH� \|QWHPOHULQLQ� ROGXNoD� JHOLúPLú�
ROPDVÕQD� UD÷PHQ� HNVWUDKHSDWLN�..�J|U�QW�OHPH�\|QWHPOH��
UL\OH�WDQÕ�NRQXOPDVÕ�]RU�ELU�KDVWDOÕNWÕU��%X�QHGHQOH�LQVLGDQVÕ�
JLGHUHN�DUWDQ�EX�W�P|UGH�\HQL�WDQÕ�PHWRGODUÕQÕQ�JHOLúWLULOPH��
VLQH�oDOÕúÕOPDNWDGÕU��0ROHN�OHU�WDQÕ�\|QWHPOHUL�VRQ�]DPDQODU-
GD� �]HULQGH� GXUXODQ� ELU� DOWHUQDWLIWLU�� *HOLúPLú� PROHN�OHU�
EL\RORML��..�NDUVLQRJHQH]LQGH�URO�DODQ�PROHN�OHU�IDNW|UOHULQ�
EHOLUOHQPHVL� LOH� |QOHPH�� WDQÕ�� WHGDYL� YH� SURJQR]D� NDWNÕ�
VD÷ODPÕúWÕU�����

6DIUD� VÕYÕVÕ� NXOODQÕODUDN� \DSÕODQ� |QFHNL� oDOÕúPDODUGD�� VDIUD�
VLWRORMLVLQLQ�VHQVLWLYLWHVL������VSHVLILWHVL������RODUDN�EXOXQ-
PXúNHQ�PROHN�OHU�\|QWHPOHULQ�VHQVLWLYLWHVL������VSHVLILWHVL�
���� RODUDN� ELOGLULOPLúWLU�� 6LWRORML� LOH� ELUOLNWH� PROHN�OHU�
EL\RPDUNHUODUÕQ�oDOÕúÕOPDVÕ\OD�VHQVLWLYLWHQLQ����¶\H�� VSHVL-
ILWHQLQ����¶\H�\�NVHOGL÷L�EXOXQPXúWXU������)ÕUoD�VLWRORMLVLQLQ�
PDOLJQLWH�WHVSLWL�LoLQ�GX\DUOÕOÕ÷Õ��|]J�OO�÷���SR]LWLI�SUHGLNWLI�
GH÷HUL�YH�QHJDWLI�SUHGLNWLI�GH÷HUL�VÕUDVÕ\OD����������������
YH������ELOGLULOPLúWLU��%X�UDNDPODU��3���YH�.�UDV�DQDOL]LQLQ�
VRQXoODUÕ�HNOHQHUHN�L\LOHúWLULOPLúWLU�����

7�P|U� V�SUHV|U� JHQOHULQ� LQDNWLYH� ROPDVÕ� YH� RQNRJHQOHULQ�
DNWLYH�ROPDVÕ\OD�K�FUHOHUGH�PDOLJQ�WUDVIRUPDV\RQ�J|U�O�U�YH�
W�P|U�ROXúXU��.LP\DVDO� DMDQODU� LOH�3��� W�P|U� VXSUHV|U�JHQ�
PXWDV\RQX� GDKD� |QFH� ELUoRN� LQVDQ� PDOLJQLWHVLQGH� J|VWHUL��
OPLúWLU�� ..¶GD� LPP�QRKLVWRNLP\DVDO� RODUDN� YH� PROHN�OHU�
HSLGHPL\RORMLN� oDOÕúPDODUOD� 3��� JHQ� PXWDV\RQX� J|VWHULO��
PLúWLU�YH�WHPHO�RODUDN�HNVRQ���YH��¶GH�oDOÕúÕOPÕúWÕU������..�

QÕQ� SDWRJHQH]LQGH� oHúLWOL� VLQ\DO� NDVNDGODUÕ�� PROHN�OOHUL� YH�
JHQHWLN� PXWDV\RQODUÕQGDNL� DQRUPDOOLNOHU� URO� R\QDU�� .5$6��
%5)��73����6PDG�YH�S��,1.�D�GDKLO�ROPDN��]HUH�JHQOHUGH�
ELU�GL]L�\�NVHN�RUDQGD�WHNUDUOD\DQ�PXWDV\RQODUOD�NDUDNWHUL]H�
HGLOLU��

.RORQ�� DNFL÷HU�� PHVDQH�� PHPH�� NDUDFL÷HU�� |]RIDJXV�� GHUL��
RYHU�NDUVLQRPODUÕQGD�\XPXúDN�GRNX�YH�RVWHRMHQLN� VDUNRP-
ODUGD�D\UÕFD�OHQIRPD�YH�O|VHPLOHUGH�3���JHQ�PXWDV\RQX�VÕN�
J|U�OPHNWHGLU� �����6ROLG� W�P|UOHUGH�3���JHQ�PXWDV\RQX�HQ�
VÕN�NRORUHNWDO�NDQVHUOHUGH�J|U�O�U�YH�KDVWDOÕ÷ÕQ�SURJQR]XQX�
\DQVÕWPDGD�|QHPOL�ELU�NULWHU�RODUDN�NDEXO�HGLOPHNWHGLU��������
3DQNUHDV� PDOLJQLWHOHULQGH� 3��� JHQ� PXWDV\RQODUÕ� \DNODúÕN�
����RUDQÕQGD�J|U�OPHNWHGLU��

dR÷X� NDQVHUGH�73��� HQ� VÕN� PXWDV\RQD� X÷UDPÕú� JHQOHUGHQ�
ELULGLU�� *HQHO� RODUDN�� 73��� PXWDV\RQODUÕ� W�P� ..� ODUÕQ�
\DNODúÕN�����
VLQGH�PHYFXWWXU��$QFDN�HNVWUDKHSDWLN�..�YH�
VDIUD� NHVHVL� NDUVLQRPODUÕQÕQ� LQWUDKHSDWLN� ..¶ODUGDQ� GDKD�
\�NVHN�ELU�73���PXWDV\RQX�VÕNOÕ÷ÕQD� VDKLS�ROGX÷X�ELOGLULO��
PLúWLU� ������..¶GD���
�GDQ� ID]OD� IDUNOÕ�3���JHQ�PXWDV\RQX�
WDQÕPODQPÕúWÕU��%X�GXUXP�WRSOXPVDO�YH�FR÷UDIL�IDUNOÕOÕODU�LOH�
IDUNOÕ� oHYUHVHO� WRNVLQOHUH�PDUX]L\HW� QHGHQL\OH� RODELOLU� ������
<�NVHN� YHULPOL� JHQRPLNWHNL� LOHUOHPHOHUGHQ� \DUDUODQDQ� VRQ�
oDOÕúPDODU�� ..¶QÕQ� JHQHWLN� \DSÕVÕQÕ� RUWD\D� oÕNDUPÕú� YH�
DOWÕQGD�\DWDQ�EL\RORML\L�DQODPDPÕ]Õ�E�\�N�|Oo�GH�DUWÕUPÕúWÕU��
+�FUH� G|QJ�V�� NRQWURO�QGH�� K�FUH� VLQ\DO� \ROODUÕQGD� YH�
NURPDWLQ�GLQDPLNOHULQGH�URO�R\QDGÕ÷Õ�ELOLQHQ�73����.5$6��
60$'��� %5$)�� 0//���$5,'�$�� 3%50�� YH� %$3�� JLEL�
JHQOHUGHNL� \�NVHN� RUDQGD� WHNUDUOD\DQ� ELU� GL]L� PXWDV\RQ��
EXQODUÕQ�DUDúWÕUÕOPDVÕQD�\RO�DoPÕúWÕU���������

/LWHUDW�UGH�..¶GD�3���VHNDQVODUÕ\OD�\D\ÕQODQPÕú�EHú�IDUNOÕ�
oDOÕúPDGD�HNVRQ���YH��¶GH����¶GHQ�ID]OD�PXWDV\RQ�VDSWDQ-
PÕúWÕU��%X� oDOÕúPDODUGD� oRN� D]� ROJX� LQFHOHQPLú� YH� ��� YH� ���
HNVRQODUD�RGDNODQÕOPÕúWÕU�������+LoELU�oDOÕúPDGD�3��¶�Q�W�P�
HNVRQODUÕ� LQFHOHQPHPLúWLU�� 'ROD\ÕVÕ\OD� J|]GHQ� NDoPÕú� SHN�
oRN� |QHPOL� PXWDV\RQ� RODELOLU�� 3��� SURWHLQLQLQ� 1�WHUPLQDO�
WUDQVNULSVL\RQHO� IRQNVL\RQODUÕ� GD� |QHPOLGLU� YH� HNVRQ� ����
WDUDIÕQGDQ�NRGODQÕU��&�WHUPLQDO�LVH�'1$�WDPLULQGH�YH�DSRSL-
WR]LVLQ� X\DUÕOPDVÕQGD� |QHPOLGLU� YH� HNVRQ� ����� WDUDIÕQGDQ�
NRGODQÕU�� øQVDQ� NRODQMLRNDUVLQRPXQGD� LQVHUVL\RQ� YH�
GHOHV\RQODU�RODELOLU�DQFDN�HQ�VÕN�J|U�OHQOHU�QRNWD�PXWDV\RQ-
ODUGÕU�YH�EXQODU�1�YH�&�WHUPLQDOOHULQGH�J|U�O�U��øQVDQ�NDQVHU�
oDOÕúPDODUÕQGD� LQVHUVL\RQ�YH�GHOHV\RQODU�HNVRQ�����YH������
GH�����H�J|UH�GDKD�VÕN�J|U�O�U��dDOÕúPDPÕ]GD�GD�HNVRQ���YH�
�¶GHNL� PXWDV\RQODU� DUDúWÕUÕOPÕúWÕ�� (NVRQ� �¶GHNL� ���������
QROX� NRGRQXQGD� VLWR]LQ� ED]ÕQÕQ� GHOHV\RQD� X÷UDPDVÕ� YH�
���������QROX�NRGRQGD�WLPLQ�ED]ÕQÕQ�LQVHUVL\RQD�X÷UDPDVÕ���
HNVRQ��¶GH� LVH����������QROX�NRGRQGD�QRUPDO�SR]LV\RQGD�
DGHQLQ�ED]Õ�\HULQH�VLWR]LQ�ED]ÕQÕQ�JHOPHVL�YH����������QROX�
NRGRQGD� QRUPDO� SR]LV\RQGD� JXDQLQ� ED]Õ� \HULQH� FDGHQLQ�
ED]ÕQÕQ� JHOPHVL� ..¶OÕ� KDVWDODUGD� DQODPOÕ� RODUDN� GDKD� VÕN�
EXOXQGX��

/LWHUDW�UGH�EXJ�QH�NDGDU�\DSÕODQ�oDOÕúPDODUGD�RUWDN�VDSWDQDQ�
QRNWD� W�P|U�Q� VDIKDVÕ� LOH� JHQ�GH÷LúLNOL÷L� DUDVÕQGDNL� SR]LWLI�
LOLúNLGLU��;LDR�)DQJ�/LX�YH�DUNDGDúODUÕQÕQ�\DSWÕ÷Õ�oDOÕúPDGD�
..¶OÕ�GRNXODUGD����KDVWDQÕQ���¶VLQGH�3���JHQ�PXWDV\RQODUÕ�
J|U�OP�úNHQ� ��� KDVWDGD� 3��� SURWHLQL� SR]LWLI� EXOXQPXúWXU��
3��� SURWHLQLQLQ� NRODQMLN� HSLWHO� K�FUHOHULQLQ� oHNLUGH÷LQGH�
ORNDOL]H� ROGX÷X� WHVSLW� HGLOPLú� D\UÕFD� 3��� SURWHLQ� VDOÕQÕPÕ�
RODQODU�YH�ROPD\DQODU�DUDVÕQGD�GLIHUDQVL\DV\RQ�YH�LQYD]\RQ�
DoÕVÕQGDQ� EHOLUJLQ� IDUNÕOÕNODU� EXOXQPXúWXU�� %XQXQOD� ELUOLNWH�
PXWDV\RQ�RODQODU�LOH�ROPD\DQODU�DUDVÕQGD�\Dú��FLQVL\HW��GLIIHU-
DQVLDV\RQ�YH�LQYD]\RQ�GHUHFHVL�� OHQI�QRGX�PHWDVWD]Õ��W�P|U�
HYUHVL� \|Q�QGHQ� EHOLUJLQ� IDUN� J|U�OPHPLúWLU� ������ %L]LP�
oDOÕúPDPÕ]GD�GD�\Dú��FLQVL\HW��OHQI�QRGX�PHWDVWD]Õ��SRUWDO�YHQ�
LQYD]\RQX�� W�P|U�HYUHVL� LOH�3���JHQ�PXWDV\RQX� LOH�DQODPOÕ�
ELU� LOLúNL� EXOXQDPDGÕ�� %X� GXUXPXQ� EL]LP� oDOÕúPDPÕ]GDNL�
KDVWDODUÕQ� oR÷XQXQ� LOHUL� HYUHGH� ROPDVÕ� YH� W�P� PXWDV\RQ�
E|OJHOHULQLQ� KDVWDODUGD� EHQ]HU� VD\ÕGD� YH� \�NVHN� RUDQGD�
EXOXQX\RU� ROPDVÕ� QHGHQL\OH� RODELOHFH÷L� G�ú�Q�OG���$\UÕFD�

oDOÕúPDPÕ]GD� 3��� HNVRQ� �¶GHNL� ��������� QROX� E|OJHVL� YH�
��������� QROX� E|OJHVLQGHNL� PXWDV\RQODUÕQ� W�P|U� GDKD�
N�o�N�ER\XWODUGD\NHQ��RUWDODPD���FP��RUWD\D�oÕNWÕ÷Õ�DQFDN�
EX� PXWDV\RQODUÕQ� KDVWDOÕ÷ÕQ� VD÷� NDOÕPÕ� �]HULQH� HWNLVL�
ROPDGÕ÷Õ�WHVSLW�HGLOGL�
*HPVLWDELQ� ED]OÕ� NHPRWHUDSL�� VDIUD� \ROX� NDQVHUOHUL� LoLQ�
PHYFXW� VWDQGDUW� WHGDYLGLU� YH� JHPVLWDELQH� GLUHQo�� NOLQLN�
]RUOXN� ROPD\D� GHYDP� HWPHNWHGLU�� 73��� PXWDV\RQXQXQ��
..¶OÕ�KDVWDODUGD�]D\ÕI�NOLQLNRSDWRORMLN�|]HOOLNOHU�YH�KD\DWWD�
NDOPD�LOH�LOLúNLOL�ROGX÷X�J|VWHULOPLúWLU������

3��� SURWHLQ� LPP�QUHDNWLYLWHVLQL� W�P|U� E|OJHVL�� W�P|U�
GHUHFHVL� YH�KDVWDODUÕQ� VD÷NDOÕPÕ� LOH� NDUúÕODúWÕUPDN� LoLQ� HVNL�
DQWLNRU� LOH� HOGH� HGLOHQ� LPP�QRKLVWRNLP\DVDO� VRQXoODU�
NXOODQÕOPÕúWÕU�� 3URNVLPDO� W�P|UOHULQ� \DNODúÕN� �oWH� ELULQLQ�
������� ]D\ÕI� 3��� LPP�QRSR]LWLIOL÷L� HNVSUHVH� HWWL÷L�
EXOXQXUNHQ��DOW�RUWD�E|OJH�W�P|UOHULQGH�RUWD�LPP�QRSR]LWLYL-
WH� YH� GDKD� \�NVHN� RUDQ� �������� J|]OHQPLúWLU�� 6RQ� RODUDN�
DPSXOOD� ������ YH� VDIUD� NHVHVL� ������� W�P|UOHULQGH� RUWD� YH�
EHOLUJLQ� 3��� LPP�QRSR]LWLIOL÷L� J|]OHQPLúWLU�� $PSXOOD� YH�
VDIUD�NHVHVLQLQ�DOW�RUWD�E|OJHVL�W�P|UOHULQGH��G�ú�N�GHUHFHOL�
QHRSOD]PDODUD�NÕ\DVOD�\�NVHN�GHUHFHOL�3���SR]LWLIOL÷L�DQODPOÕ�
GHUHFHGH� \�NVHN� EXOXQPXúWXU�� 7DP� WDNLS� HGLOHQ� YDNDODUGD�
����DOW�RUWD�E|OJH�W�P|U����3���QHJDWLI�W�P|U��RODQ�KDVWDODUÕQ�
PHG\DQ�VD÷NDOÕPÕ������D\�LNHQ��3���SR]LWLI�W�P|U��RODQODUÕQ�
VD÷NDOÕPÕ�����D\�WHVSLW�HGLOPLúWLU������

/LWHUDW�UGH�3���JHQ�GH÷LúLNOLNOHUL�LOH�FLQVL\HW�YH�\Dú�DUDVÕQGD�
LOLúNL�ROGXNoD�VÕN�RUDQGD�DUDúWÕUÕOPÕúWÕU��<Dú�..�SURJQR]XQGD�
HWNLOL�IDNW|UOHUGHQ�ELULVLGLU�YH�|]HOOLNOH����\Dú�YH��]HULQGHNL�
ROJXODUGD�SURJQR]�GDKD�D÷ÕU�VH\UHWPHNWHGLU������dDOÕúPDPÕ]-
GD�FLQVL\HW� LOH�3���SR]LWLIOL÷L�DUDVÕQGD� LVWDWLVWLNVHO�ELU� LOLúNL�
VDSWDQPDPÕúWÕU��%X�EXOJX�OLWHUDW�U�LOH�X\XPOXGXU�YH�FLQVL\H-
WLQ� 3��� JHQ� GH÷LúLNOL÷LQL� HWNLOH\HQ� ELU� IDNW|U� ROPDGÕ÷ÕQÕ�
G�ú�QG�UPHNWHGLU��<LQH�oDOÕúPDPÕ]GD�\Dú�LOH�3���JHQLQGHNL�
PXWDV\RQODU�DUDVÕQGD�DQODPOÕ�LOLúNL�EXOXQPDPÕúWÕU�
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SONUÇ
6RQXo�RODUDN�oDOÕúPDPÕ]GD�VDIUD�VÕYÕVÕQÕQ�PROHN�OHU�LQFHOH-
PHVL�LOH�HNVWUDKHSDWLN�..¶OÕ�KDVWDODUGD��3���JHQLQGH�HNVRQ���
YH� �¶GH� GDKD� |QFH� WDQÕPODQPDPÕú� ED]Õ� PXWDV\RQODU� WHVSLW�
HGLOPLúWLU�� %X� PXWDV\RQODUÕQ� YDUOÕ÷Õ� LOH� W�P|U�Q� HYUHVL�
DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�EXOXQPDPÕúWÕU��3���JHQ�PXWDV\RQ-
ODUÕQÕQ� KHSVLQLQ� NOLQLNWH� NXOODQÕPÕQGD� WHN� EDúÕQD� WDQÕ� NLWHUL�
ROPD\D�\HWPH\HFH÷L�� DQFDN� WDQÕ\Õ�NXYYHWOHQGLULFL�ELU�NULWHU�
RODELOHFH÷L�G�ú�Q�OP�úW�U�
 
(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
6�OH\PDQ�'HPLUHO�hQLYHUVLWHVL�%LOLPVHO�$UDúWÕUPD�3URMHOHUL�
'DQÕúPD�.XUXOX¶QGDQ�RQD\�DOÕQPÕúWÕU��.DUD�6D\Õ�1R���������
7DULK��������������

+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� ��$�'�.���0�&�.��� 7DVDUÕP� ±�$�'�.���0�&�.���0�$���
3�$�.���1�ù�&��'HQHWOHPH���$�'�.���0�&�.���0�$���3�$�.���
1�ù�&���.D\QDNODU� ��$�'�.���0�&�.���0�$���3�$�.���1�ù�&��
0DO]HPHOHU���$�'�.���0�&�.���3�$�.���1�ù�&���9HUL�7RSODQ-
PDVÕ� YH�YH\D� øúOHPHVL� �� $�'�.��� 0�&�.��� 0�$��� 3�$�.���
1�ù�&�� $QDOL]� YH�YH\D� <RUXP� �� $�'�.��� 0�&�.��� 0�$���
3�$�.��� 1�ù�&�� /LWHUDW�U�7DUDPDVÕ� ��$�'�.���0�$���0�&�.��
<D]Õ\Õ�<D]DQ� ��$�'�.���0�$���0�&�.�� (OHúWLUHO� øQFHOHPH� ��
0�&�.���0�$���3�$�.���1�ù�&�

dÕNDU�dDWÕúPDVÕ��
<D]DUODU�DUDVÕQGD�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVDO�'HVWHN��
dDOÕúPD� LoLQ� 6�OH\PDQ� 'HPLUHO� hQLYHUVLWHVL� %LOLPVHO�
$UDúWÕUPD�3URMHOHUL¶QGHQ�PDOL�GHVWHN�DOÕQPÕúWÕU��.DUD�6D\Õ�-
1R���������7DULK��������������
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ÖZ 
Amaç: 
*�Q�P�]GH�\HQL�WDQÕVDO�WHNQLNOHULQ�RUWD\D�oÕNPDVÕQD�UD÷PHQ�HNVWUDKHSDWLN�NRODQMLRNDUVLQRPD�
WDQÕVÕQÕ� NR\PDN� YH� FHUUDKL� |QFHVL� GH÷HUOHQGLUPHVLQL� \DSPDN� ROGXNoD� J�oW�U�� %X� oDOÕúPDGD�
HNVWUDKHSDWLN�NRODQMLRNDUVLQRPD�WDQÕVÕ�NRQXODQ�KDVWDODUGD�VDIUD�VÕYÕVÕQGD�3���JHQ�PXWDV\RQXQ�
DUDúWÕUÕOPDVÕ�YH�EXQXQ�WDQÕ�YH�SURJQR]X�EHOLUOHPHGH�\RO�J|VWHULFL�ROXS�RODPD\DFD÷ÕQÕQ�EHOLUOHQ-
PHVL�DPDoODQPÕúWÕU�

Yöntem: 
dDOÕúPD\D�HNVWUDKHSDWLN�NRODQMLRNDUVLQRPD�WDQÕVÕ�NRQXODQ����KDVWD�YH�NRQWURO�JXUXEX�RODUDN�GD�
PDOLJQLWH�GÕúÕ�QHGHQOHUOH�HQGRVNRSLN�UHWURJUDG�NRODQMLRSDQNUHDWRJUDIL��(5&3��\DSÕOPÕú�RODQ����
KDVWD�DOÕQGÕ��%X�KDVWDODUÕQ�(5&3�VÕUDVÕQGD�DOÕQDQ�VDIUD�VÕYÕODUÕQGD�S���W�P|U�VXSUHV|U�JHQLQLQ�
HNVRQ���YH���QROX�NRGRQODUÕQGD�PXWDV\RQ�DUDúWÕUÕOGÕ�

Bulgular: 
.RODQMLRNDUVLQRPDOÕ�KDVWDODUGDQ�ROXúDQ�JUXSWD�VDIUD�VÕYÕVÕQGD�S���JHQLQLQ�����HNVRQXQGD���DGHW��
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%XOJXODU�7DEOR�,,,¶GH�YHULOPLúWLU�

Tablo III. %HQLJQ�YH�PDOLJQ�JUXSWD�PXWDV\RQ�\�]GHOHUL�

 

0DOLJQ�JUXSWDNL����KDVWDQÕQ���¶VL� ������NDGÕQ����¶L� ������
HUNHNWL�� 0DOLJQ� JUXSWDNL� KDVWDODUÕQ� FLQVL\HWL� LOH� PXWDV\RQ�
E|OJHOHUL�NDUúÕODúWÕUÕOGÕ÷ÕQGD�LVWDWLVWLNVHO�DoÕGDQ�DQODPOÕ�IDUN�
VDSWDQÕOPDGÕ�� &LQVL\HWLQ� PDOLJQ� JUXSWDNL� KDVWDODUGDNL� PX��
WDV\RQ�E|OJHVL��]HULQH�HWNLVL�ROPDGÕ÷Õ�G�ú�Q�OG���7DEOR�,9��

Tablo IV.�0DOLJQ�JUXSWD�PXWDV\RQODUD�J|UH�FLQVL\HW�GD÷ÕOÕPÕ�

0DOLJQ�JUXSWDNL�KDVWDODUÕQ�PXWDV\RQODUD�J|UH�\Dú�RUWDODPDVÕ�
GH÷HUOHQGLULOGL÷LQGH� PXWDV\RQX� RODQ� KDVWDODUOD� PXWDV\RQX�
VDSWDQPD\DQ� KDVWDODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
EXOXQPDPÕúWÕU��7DEOR�9��

Tablo V. 0DOLJQ�JUXSWD�PXWDV\RQODUD�J|UH�\Dú�RUWDODPDVÕ�

0XWDV\RQ�RODQ�YH�ROPD\DQ�KDVWDODUÕQ�W�P|U�HYUHOHUL�GH÷HU-
OHQGLULOGL÷LQGH� DUDODUÕQGD� LVWDWLVWLNVHO� DoÕGDQ� DQODPOÕ� IDUN�
EXOXQPDGÕ�� 0XWDV\RQXQ� YDUOÕ÷Õ� LOH� KDVWDOÕ÷ÕQ� HYUHVL�
LOLúNLOHQGLULOHPHPLúWLU��7DEOR�9,��

Tablo VI. 0DOLJQ�JUXSWD�PXWDV\RQODUD�J|UH�W�P|U�HYUHOHPHVL�

<):<1̪5)
*�Q�P�]GH� J|U�QW�OHPH� \|QWHPOHULQLQ� ROGXNoD� JHOLúPLú�
ROPDVÕQD� UD÷PHQ� HNVWUDKHSDWLN�..�J|U�QW�OHPH�\|QWHPOH��
UL\OH�WDQÕ�NRQXOPDVÕ�]RU�ELU�KDVWDOÕNWÕU��%X�QHGHQOH�LQVLGDQVÕ�
JLGHUHN�DUWDQ�EX�W�P|UGH�\HQL�WDQÕ�PHWRGODUÕQÕQ�JHOLúWLULOPH��
VLQH�oDOÕúÕOPDNWDGÕU��0ROHN�OHU�WDQÕ�\|QWHPOHUL�VRQ�]DPDQODU-
GD� �]HULQGH� GXUXODQ� ELU� DOWHUQDWLIWLU�� *HOLúPLú� PROHN�OHU�
EL\RORML��..�NDUVLQRJHQH]LQGH�URO�DODQ�PROHN�OHU�IDNW|UOHULQ�
EHOLUOHQPHVL� LOH� |QOHPH�� WDQÕ�� WHGDYL� YH� SURJQR]D� NDWNÕ�
VD÷ODPÕúWÕU�����

6DIUD� VÕYÕVÕ� NXOODQÕODUDN� \DSÕODQ� |QFHNL� oDOÕúPDODUGD�� VDIUD�
VLWRORMLVLQLQ�VHQVLWLYLWHVL������VSHVLILWHVL������RODUDN�EXOXQ-
PXúNHQ�PROHN�OHU�\|QWHPOHULQ�VHQVLWLYLWHVL������VSHVLILWHVL�
���� RODUDN� ELOGLULOPLúWLU�� 6LWRORML� LOH� ELUOLNWH� PROHN�OHU�
EL\RPDUNHUODUÕQ�oDOÕúÕOPDVÕ\OD�VHQVLWLYLWHQLQ����¶\H�� VSHVL-
ILWHQLQ����¶\H�\�NVHOGL÷L�EXOXQPXúWXU������)ÕUoD�VLWRORMLVLQLQ�
PDOLJQLWH�WHVSLWL�LoLQ�GX\DUOÕOÕ÷Õ��|]J�OO�÷���SR]LWLI�SUHGLNWLI�
GH÷HUL�YH�QHJDWLI�SUHGLNWLI�GH÷HUL�VÕUDVÕ\OD����������������
YH������ELOGLULOPLúWLU��%X�UDNDPODU��3���YH�.�UDV�DQDOL]LQLQ�
VRQXoODUÕ�HNOHQHUHN�L\LOHúWLULOPLúWLU�����

7�P|U� V�SUHV|U� JHQOHULQ� LQDNWLYH� ROPDVÕ� YH� RQNRJHQOHULQ�
DNWLYH�ROPDVÕ\OD�K�FUHOHUGH�PDOLJQ�WUDVIRUPDV\RQ�J|U�O�U�YH�
W�P|U�ROXúXU��.LP\DVDO� DMDQODU� LOH�3��� W�P|U� VXSUHV|U�JHQ�
PXWDV\RQX� GDKD� |QFH� ELUoRN� LQVDQ� PDOLJQLWHVLQGH� J|VWHUL��
OPLúWLU�� ..¶GD� LPP�QRKLVWRNLP\DVDO� RODUDN� YH� PROHN�OHU�
HSLGHPL\RORMLN� oDOÕúPDODUOD� 3��� JHQ� PXWDV\RQX� J|VWHULO��
PLúWLU�YH�WHPHO�RODUDN�HNVRQ���YH��¶GH�oDOÕúÕOPÕúWÕU������..�

QÕQ� SDWRJHQH]LQGH� oHúLWOL� VLQ\DO� NDVNDGODUÕ�� PROHN�OOHUL� YH�
JHQHWLN� PXWDV\RQODUÕQGDNL� DQRUPDOOLNOHU� URO� R\QDU�� .5$6��
%5)��73����6PDG�YH�S��,1.�D�GDKLO�ROPDN��]HUH�JHQOHUGH�
ELU�GL]L�\�NVHN�RUDQGD�WHNUDUOD\DQ�PXWDV\RQODUOD�NDUDNWHUL]H�
HGLOLU��

.RORQ�� DNFL÷HU�� PHVDQH�� PHPH�� NDUDFL÷HU�� |]RIDJXV�� GHUL��
RYHU�NDUVLQRPODUÕQGD�\XPXúDN�GRNX�YH�RVWHRMHQLN� VDUNRP-
ODUGD�D\UÕFD�OHQIRPD�YH�O|VHPLOHUGH�3���JHQ�PXWDV\RQX�VÕN�
J|U�OPHNWHGLU� �����6ROLG� W�P|UOHUGH�3���JHQ�PXWDV\RQX�HQ�
VÕN�NRORUHNWDO�NDQVHUOHUGH�J|U�O�U�YH�KDVWDOÕ÷ÕQ�SURJQR]XQX�
\DQVÕWPDGD�|QHPOL�ELU�NULWHU�RODUDN�NDEXO�HGLOPHNWHGLU��������
3DQNUHDV� PDOLJQLWHOHULQGH� 3��� JHQ� PXWDV\RQODUÕ� \DNODúÕN�
����RUDQÕQGD�J|U�OPHNWHGLU��

dR÷X� NDQVHUGH�73��� HQ� VÕN� PXWDV\RQD� X÷UDPÕú� JHQOHUGHQ�
ELULGLU�� *HQHO� RODUDN�� 73��� PXWDV\RQODUÕ� W�P� ..� ODUÕQ�
\DNODúÕN�����
VLQGH�PHYFXWWXU��$QFDN�HNVWUDKHSDWLN�..�YH�
VDIUD� NHVHVL� NDUVLQRPODUÕQÕQ� LQWUDKHSDWLN� ..¶ODUGDQ� GDKD�
\�NVHN�ELU�73���PXWDV\RQX�VÕNOÕ÷ÕQD� VDKLS�ROGX÷X�ELOGLULO��
PLúWLU� ������..¶GD���
�GDQ� ID]OD� IDUNOÕ�3���JHQ�PXWDV\RQX�
WDQÕPODQPÕúWÕU��%X�GXUXP�WRSOXPVDO�YH�FR÷UDIL�IDUNOÕOÕODU�LOH�
IDUNOÕ� oHYUHVHO� WRNVLQOHUH�PDUX]L\HW� QHGHQL\OH� RODELOLU� ������
<�NVHN� YHULPOL� JHQRPLNWHNL� LOHUOHPHOHUGHQ� \DUDUODQDQ� VRQ�
oDOÕúPDODU�� ..¶QÕQ� JHQHWLN� \DSÕVÕQÕ� RUWD\D� oÕNDUPÕú� YH�
DOWÕQGD�\DWDQ�EL\RORML\L�DQODPDPÕ]Õ�E�\�N�|Oo�GH�DUWÕUPÕúWÕU��
+�FUH� G|QJ�V�� NRQWURO�QGH�� K�FUH� VLQ\DO� \ROODUÕQGD� YH�
NURPDWLQ�GLQDPLNOHULQGH�URO�R\QDGÕ÷Õ�ELOLQHQ�73����.5$6��
60$'��� %5$)�� 0//���$5,'�$�� 3%50�� YH� %$3�� JLEL�
JHQOHUGHNL� \�NVHN� RUDQGD� WHNUDUOD\DQ� ELU� GL]L� PXWDV\RQ��
EXQODUÕQ�DUDúWÕUÕOPDVÕQD�\RO�DoPÕúWÕU���������

/LWHUDW�UGH�..¶GD�3���VHNDQVODUÕ\OD�\D\ÕQODQPÕú�EHú�IDUNOÕ�
oDOÕúPDGD�HNVRQ���YH��¶GH����¶GHQ�ID]OD�PXWDV\RQ�VDSWDQ-
PÕúWÕU��%X� oDOÕúPDODUGD� oRN� D]� ROJX� LQFHOHQPLú� YH� ��� YH� ���
HNVRQODUD�RGDNODQÕOPÕúWÕU�������+LoELU�oDOÕúPDGD�3��¶�Q�W�P�
HNVRQODUÕ� LQFHOHQPHPLúWLU�� 'ROD\ÕVÕ\OD� J|]GHQ� NDoPÕú� SHN�
oRN� |QHPOL� PXWDV\RQ� RODELOLU�� 3��� SURWHLQLQLQ� 1�WHUPLQDO�
WUDQVNULSVL\RQHO� IRQNVL\RQODUÕ� GD� |QHPOLGLU� YH� HNVRQ� ����
WDUDIÕQGDQ�NRGODQÕU��&�WHUPLQDO�LVH�'1$�WDPLULQGH�YH�DSRSL-
WR]LVLQ� X\DUÕOPDVÕQGD� |QHPOLGLU� YH� HNVRQ� ����� WDUDIÕQGDQ�
NRGODQÕU�� øQVDQ� NRODQMLRNDUVLQRPXQGD� LQVHUVL\RQ� YH�
GHOHV\RQODU�RODELOLU�DQFDN�HQ�VÕN�J|U�OHQOHU�QRNWD�PXWDV\RQ-
ODUGÕU�YH�EXQODU�1�YH�&�WHUPLQDOOHULQGH�J|U�O�U��øQVDQ�NDQVHU�
oDOÕúPDODUÕQGD� LQVHUVL\RQ�YH�GHOHV\RQODU�HNVRQ�����YH������
GH�����H�J|UH�GDKD�VÕN�J|U�O�U��dDOÕúPDPÕ]GD�GD�HNVRQ���YH�
�¶GHNL� PXWDV\RQODU� DUDúWÕUÕOPÕúWÕ�� (NVRQ� �¶GHNL� ���������
QROX� NRGRQXQGD� VLWR]LQ� ED]ÕQÕQ� GHOHV\RQD� X÷UDPDVÕ� YH�
���������QROX�NRGRQGD�WLPLQ�ED]ÕQÕQ�LQVHUVL\RQD�X÷UDPDVÕ���
HNVRQ��¶GH� LVH����������QROX�NRGRQGD�QRUPDO�SR]LV\RQGD�
DGHQLQ�ED]Õ�\HULQH�VLWR]LQ�ED]ÕQÕQ�JHOPHVL�YH����������QROX�
NRGRQGD� QRUPDO� SR]LV\RQGD� JXDQLQ� ED]Õ� \HULQH� FDGHQLQ�
ED]ÕQÕQ� JHOPHVL� ..¶OÕ� KDVWDODUGD� DQODPOÕ� RODUDN� GDKD� VÕN�
EXOXQGX��

/LWHUDW�UGH�EXJ�QH�NDGDU�\DSÕODQ�oDOÕúPDODUGD�RUWDN�VDSWDQDQ�
QRNWD� W�P|U�Q� VDIKDVÕ� LOH� JHQ�GH÷LúLNOL÷L� DUDVÕQGDNL� SR]LWLI�
LOLúNLGLU��;LDR�)DQJ�/LX�YH�DUNDGDúODUÕQÕQ�\DSWÕ÷Õ�oDOÕúPDGD�
..¶OÕ�GRNXODUGD����KDVWDQÕQ���¶VLQGH�3���JHQ�PXWDV\RQODUÕ�
J|U�OP�úNHQ� ��� KDVWDGD� 3��� SURWHLQL� SR]LWLI� EXOXQPXúWXU��
3��� SURWHLQLQLQ� NRODQMLN� HSLWHO� K�FUHOHULQLQ� oHNLUGH÷LQGH�
ORNDOL]H� ROGX÷X� WHVSLW� HGLOPLú� D\UÕFD� 3��� SURWHLQ� VDOÕQÕPÕ�
RODQODU�YH�ROPD\DQODU�DUDVÕQGD�GLIHUDQVL\DV\RQ�YH�LQYD]\RQ�
DoÕVÕQGDQ� EHOLUJLQ� IDUNÕOÕNODU� EXOXQPXúWXU�� %XQXQOD� ELUOLNWH�
PXWDV\RQ�RODQODU�LOH�ROPD\DQODU�DUDVÕQGD�\Dú��FLQVL\HW��GLIIHU-
DQVLDV\RQ�YH�LQYD]\RQ�GHUHFHVL�� OHQI�QRGX�PHWDVWD]Õ��W�P|U�
HYUHVL� \|Q�QGHQ� EHOLUJLQ� IDUN� J|U�OPHPLúWLU� ������ %L]LP�
oDOÕúPDPÕ]GD�GD�\Dú��FLQVL\HW��OHQI�QRGX�PHWDVWD]Õ��SRUWDO�YHQ�
LQYD]\RQX�� W�P|U�HYUHVL� LOH�3���JHQ�PXWDV\RQX� LOH�DQODPOÕ�
ELU� LOLúNL� EXOXQDPDGÕ�� %X� GXUXPXQ� EL]LP� oDOÕúPDPÕ]GDNL�
KDVWDODUÕQ� oR÷XQXQ� LOHUL� HYUHGH� ROPDVÕ� YH� W�P� PXWDV\RQ�
E|OJHOHULQLQ� KDVWDODUGD� EHQ]HU� VD\ÕGD� YH� \�NVHN� RUDQGD�
EXOXQX\RU� ROPDVÕ� QHGHQL\OH� RODELOHFH÷L� G�ú�Q�OG���$\UÕFD�

oDOÕúPDPÕ]GD� 3��� HNVRQ� �¶GHNL� ��������� QROX� E|OJHVL� YH�
��������� QROX� E|OJHVLQGHNL� PXWDV\RQODUÕQ� W�P|U� GDKD�
N�o�N�ER\XWODUGD\NHQ��RUWDODPD���FP��RUWD\D�oÕNWÕ÷Õ�DQFDN�
EX� PXWDV\RQODUÕQ� KDVWDOÕ÷ÕQ� VD÷� NDOÕPÕ� �]HULQH� HWNLVL�
ROPDGÕ÷Õ�WHVSLW�HGLOGL�
*HPVLWDELQ� ED]OÕ� NHPRWHUDSL�� VDIUD� \ROX� NDQVHUOHUL� LoLQ�
PHYFXW� VWDQGDUW� WHGDYLGLU� YH� JHPVLWDELQH� GLUHQo�� NOLQLN�
]RUOXN� ROPD\D� GHYDP� HWPHNWHGLU�� 73��� PXWDV\RQXQXQ��
..¶OÕ�KDVWDODUGD�]D\ÕI�NOLQLNRSDWRORMLN�|]HOOLNOHU�YH�KD\DWWD�
NDOPD�LOH�LOLúNLOL�ROGX÷X�J|VWHULOPLúWLU������

3��� SURWHLQ� LPP�QUHDNWLYLWHVLQL� W�P|U� E|OJHVL�� W�P|U�
GHUHFHVL� YH�KDVWDODUÕQ� VD÷NDOÕPÕ� LOH� NDUúÕODúWÕUPDN� LoLQ� HVNL�
DQWLNRU� LOH� HOGH� HGLOHQ� LPP�QRKLVWRNLP\DVDO� VRQXoODU�
NXOODQÕOPÕúWÕU�� 3URNVLPDO� W�P|UOHULQ� \DNODúÕN� �oWH� ELULQLQ�
������� ]D\ÕI� 3��� LPP�QRSR]LWLIOL÷L� HNVSUHVH� HWWL÷L�
EXOXQXUNHQ��DOW�RUWD�E|OJH�W�P|UOHULQGH�RUWD�LPP�QRSR]LWLYL-
WH� YH� GDKD� \�NVHN� RUDQ� �������� J|]OHQPLúWLU�� 6RQ� RODUDN�
DPSXOOD� ������ YH� VDIUD� NHVHVL� ������� W�P|UOHULQGH� RUWD� YH�
EHOLUJLQ� 3��� LPP�QRSR]LWLIOL÷L� J|]OHQPLúWLU�� $PSXOOD� YH�
VDIUD�NHVHVLQLQ�DOW�RUWD�E|OJHVL�W�P|UOHULQGH��G�ú�N�GHUHFHOL�
QHRSOD]PDODUD�NÕ\DVOD�\�NVHN�GHUHFHOL�3���SR]LWLIOL÷L�DQODPOÕ�
GHUHFHGH� \�NVHN� EXOXQPXúWXU�� 7DP� WDNLS� HGLOHQ� YDNDODUGD�
����DOW�RUWD�E|OJH�W�P|U����3���QHJDWLI�W�P|U��RODQ�KDVWDODUÕQ�
PHG\DQ�VD÷NDOÕPÕ������D\�LNHQ��3���SR]LWLI�W�P|U��RODQODUÕQ�
VD÷NDOÕPÕ�����D\�WHVSLW�HGLOPLúWLU������

/LWHUDW�UGH�3���JHQ�GH÷LúLNOLNOHUL�LOH�FLQVL\HW�YH�\Dú�DUDVÕQGD�
LOLúNL�ROGXNoD�VÕN�RUDQGD�DUDúWÕUÕOPÕúWÕU��<Dú�..�SURJQR]XQGD�
HWNLOL�IDNW|UOHUGHQ�ELULVLGLU�YH�|]HOOLNOH����\Dú�YH��]HULQGHNL�
ROJXODUGD�SURJQR]�GDKD�D÷ÕU�VH\UHWPHNWHGLU������dDOÕúPDPÕ]-
GD�FLQVL\HW� LOH�3���SR]LWLIOL÷L�DUDVÕQGD� LVWDWLVWLNVHO�ELU� LOLúNL�
VDSWDQPDPÕúWÕU��%X�EXOJX�OLWHUDW�U�LOH�X\XPOXGXU�YH�FLQVL\H-
WLQ� 3��� JHQ� GH÷LúLNOL÷LQL� HWNLOH\HQ� ELU� IDNW|U� ROPDGÕ÷ÕQÕ�
G�ú�QG�UPHNWHGLU��<LQH�oDOÕúPDPÕ]GD�\Dú�LOH�3���JHQLQGHNL�
PXWDV\RQODU�DUDVÕQGD�DQODPOÕ�LOLúNL�EXOXQPDPÕúWÕU�

���

SONUÇ
6RQXo�RODUDN�oDOÕúPDPÕ]GD�VDIUD�VÕYÕVÕQÕQ�PROHN�OHU�LQFHOH-
PHVL�LOH�HNVWUDKHSDWLN�..¶OÕ�KDVWDODUGD��3���JHQLQGH�HNVRQ���
YH� �¶GH� GDKD� |QFH� WDQÕPODQPDPÕú� ED]Õ� PXWDV\RQODU� WHVSLW�
HGLOPLúWLU�� %X� PXWDV\RQODUÕQ� YDUOÕ÷Õ� LOH� W�P|U�Q� HYUHVL�
DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�EXOXQPDPÕúWÕU��3���JHQ�PXWDV\RQ-
ODUÕQÕQ� KHSVLQLQ� NOLQLNWH� NXOODQÕPÕQGD� WHN� EDúÕQD� WDQÕ� NLWHUL�
ROPD\D�\HWPH\HFH÷L�� DQFDN� WDQÕ\Õ�NXYYHWOHQGLULFL�ELU�NULWHU�
RODELOHFH÷L�G�ú�Q�OP�úW�U�
 
(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
6�OH\PDQ�'HPLUHO�hQLYHUVLWHVL�%LOLPVHO�$UDúWÕUPD�3URMHOHUL�
'DQÕúPD�.XUXOX¶QGDQ�RQD\�DOÕQPÕúWÕU��.DUD�6D\Õ�1R���������
7DULK��������������

+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� ��$�'�.���0�&�.��� 7DVDUÕP� ±�$�'�.���0�&�.���0�$���
3�$�.���1�ù�&��'HQHWOHPH���$�'�.���0�&�.���0�$���3�$�.���
1�ù�&���.D\QDNODU� ��$�'�.���0�&�.���0�$���3�$�.���1�ù�&��
0DO]HPHOHU���$�'�.���0�&�.���3�$�.���1�ù�&���9HUL�7RSODQ-
PDVÕ� YH�YH\D� øúOHPHVL� �� $�'�.��� 0�&�.��� 0�$��� 3�$�.���
1�ù�&�� $QDOL]� YH�YH\D� <RUXP� �� $�'�.��� 0�&�.��� 0�$���
3�$�.��� 1�ù�&�� /LWHUDW�U�7DUDPDVÕ� ��$�'�.���0�$���0�&�.��
<D]Õ\Õ�<D]DQ� ��$�'�.���0�$���0�&�.�� (OHúWLUHO� øQFHOHPH� ��
0�&�.���0�$���3�$�.���1�ù�&�

dÕNDU�dDWÕúPDVÕ��
<D]DUODU�DUDVÕQGD�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVDO�'HVWHN��
dDOÕúPD� LoLQ� 6�OH\PDQ� 'HPLUHO� hQLYHUVLWHVL� %LOLPVHO�
$UDúWÕUPD�3URMHOHUL¶QGHQ�PDOL�GHVWHN�DOÕQPÕúWÕU��.DUD�6D\Õ�-
1R���������7DULK��������������



ÖZ 
Amaç: 
*�Q�P�]GH�\HQL�WDQÕVDO�WHNQLNOHULQ�RUWD\D�oÕNPDVÕQD�UD÷PHQ�HNVWUDKHSDWLN�NRODQMLRNDUVLQRPD�
WDQÕVÕQÕ� NR\PDN� YH� FHUUDKL� |QFHVL� GH÷HUOHQGLUPHVLQL� \DSPDN� ROGXNoD� J�oW�U�� %X� oDOÕúPDGD�
HNVWUDKHSDWLN�NRODQMLRNDUVLQRPD�WDQÕVÕ�NRQXODQ�KDVWDODUGD�VDIUD�VÕYÕVÕQGD�3���JHQ�PXWDV\RQXQ�
DUDúWÕUÕOPDVÕ�YH�EXQXQ�WDQÕ�YH�SURJQR]X�EHOLUOHPHGH�\RO�J|VWHULFL�ROXS�RODPD\DFD÷ÕQÕQ�EHOLUOHQ-
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SR]LV\RQGD�JXDQLQ�ED]Õ� \HULQH� FDGHQLQ�ED]ÕQÕQ�JHOPHVL\GL��
%X�..¶OÕ�KDVWDODUÕQ���¶VLQGH��������J|U�OG����¶LQGH��������
J|U�OPHGL�� $GHQLQ� ED]Õ� QRUPDO� NRQXPXQX� NRUX\RUGX��
%HQLJQ� JUXSWDNL� KDVWDODUÕQ� LVH� KDVWDODUÕQ� ��¶VLQGH� ��� ����
J|U�OG�����¶VLQGH��������WHVSLW�HGLOPHGL�
0DOLJQ� YH� EHQLJQ� JUXSODU� NDUúÕODúWÕUÕOGÕ÷ÕQGD� PXWDV\RQXQ�
YDUOÕ÷Õ� DoÕVÕQGDQ� (NVRQ� �� LQ� ��������� QROX� NRGRQX��
���������QROX�NRGRQX��HNVRQ���LQ����������QROX�NRGRQX��
���������QROX�NRGRQXQGD�DQODPOÕ�IDUNOÕOÕN�YDUGÕ��S����������
%XOJXODU�7DEOR�,,,¶GH�YHULOPLúWLU�

Tablo III. %HQLJQ�YH�PDOLJQ�JUXSWD�PXWDV\RQ�\�]GHOHUL�

 

0DOLJQ�JUXSWDNL����KDVWDQÕQ���¶VL� ������NDGÕQ����¶L� ������
HUNHNWL�� 0DOLJQ� JUXSWDNL� KDVWDODUÕQ� FLQVL\HWL� LOH� PXWDV\RQ�
E|OJHOHUL�NDUúÕODúWÕUÕOGÕ÷ÕQGD�LVWDWLVWLNVHO�DoÕGDQ�DQODPOÕ�IDUN�
VDSWDQÕOPDGÕ�� &LQVL\HWLQ� PDOLJQ� JUXSWDNL� KDVWDODUGDNL� PX��
WDV\RQ�E|OJHVL��]HULQH�HWNLVL�ROPDGÕ÷Õ�G�ú�Q�OG���7DEOR�,9��

Tablo IV.�0DOLJQ�JUXSWD�PXWDV\RQODUD�J|UH�FLQVL\HW�GD÷ÕOÕPÕ�

0DOLJQ�JUXSWDNL�KDVWDODUÕQ�PXWDV\RQODUD�J|UH�\Dú�RUWDODPDVÕ�
GH÷HUOHQGLULOGL÷LQGH� PXWDV\RQX� RODQ� KDVWDODUOD� PXWDV\RQX�
VDSWDQPD\DQ� KDVWDODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
EXOXQPDPÕúWÕU��7DEOR�9��

Tablo V. 0DOLJQ�JUXSWD�PXWDV\RQODUD�J|UH�\Dú�RUWDODPDVÕ�

0XWDV\RQ�RODQ�YH�ROPD\DQ�KDVWDODUÕQ�W�P|U�HYUHOHUL�GH÷HU-
OHQGLULOGL÷LQGH� DUDODUÕQGD� LVWDWLVWLNVHO� DoÕGDQ� DQODPOÕ� IDUN�
EXOXQPDGÕ�� 0XWDV\RQXQ� YDUOÕ÷Õ� LOH� KDVWDOÕ÷ÕQ� HYUHVL�
LOLúNLOHQGLULOHPHPLúWLU��7DEOR�9,��

Tablo VI. 0DOLJQ�JUXSWD�PXWDV\RQODUD�J|UH�W�P|U�HYUHOHPHVL�

<):<1̪5)
*�Q�P�]GH� J|U�QW�OHPH� \|QWHPOHULQLQ� ROGXNoD� JHOLúPLú�
ROPDVÕQD� UD÷PHQ� HNVWUDKHSDWLN�..�J|U�QW�OHPH�\|QWHPOH��
UL\OH�WDQÕ�NRQXOPDVÕ�]RU�ELU�KDVWDOÕNWÕU��%X�QHGHQOH�LQVLGDQVÕ�
JLGHUHN�DUWDQ�EX�W�P|UGH�\HQL�WDQÕ�PHWRGODUÕQÕQ�JHOLúWLULOPH��
VLQH�oDOÕúÕOPDNWDGÕU��0ROHN�OHU�WDQÕ�\|QWHPOHUL�VRQ�]DPDQODU-
GD� �]HULQGH� GXUXODQ� ELU� DOWHUQDWLIWLU�� *HOLúPLú� PROHN�OHU�
EL\RORML��..�NDUVLQRJHQH]LQGH�URO�DODQ�PROHN�OHU�IDNW|UOHULQ�
EHOLUOHQPHVL� LOH� |QOHPH�� WDQÕ�� WHGDYL� YH� SURJQR]D� NDWNÕ�
VD÷ODPÕúWÕU�����

6DIUD� VÕYÕVÕ� NXOODQÕODUDN� \DSÕODQ� |QFHNL� oDOÕúPDODUGD�� VDIUD�
VLWRORMLVLQLQ�VHQVLWLYLWHVL������VSHVLILWHVL������RODUDN�EXOXQ-
PXúNHQ�PROHN�OHU�\|QWHPOHULQ�VHQVLWLYLWHVL������VSHVLILWHVL�
���� RODUDN� ELOGLULOPLúWLU�� 6LWRORML� LOH� ELUOLNWH� PROHN�OHU�
EL\RPDUNHUODUÕQ�oDOÕúÕOPDVÕ\OD�VHQVLWLYLWHQLQ����¶\H�� VSHVL-
ILWHQLQ����¶\H�\�NVHOGL÷L�EXOXQPXúWXU������)ÕUoD�VLWRORMLVLQLQ�
PDOLJQLWH�WHVSLWL�LoLQ�GX\DUOÕOÕ÷Õ��|]J�OO�÷���SR]LWLI�SUHGLNWLI�
GH÷HUL�YH�QHJDWLI�SUHGLNWLI�GH÷HUL�VÕUDVÕ\OD����������������
YH������ELOGLULOPLúWLU��%X�UDNDPODU��3���YH�.�UDV�DQDOL]LQLQ�
VRQXoODUÕ�HNOHQHUHN�L\LOHúWLULOPLúWLU�����

7�P|U� V�SUHV|U� JHQOHULQ� LQDNWLYH� ROPDVÕ� YH� RQNRJHQOHULQ�
DNWLYH�ROPDVÕ\OD�K�FUHOHUGH�PDOLJQ�WUDVIRUPDV\RQ�J|U�O�U�YH�
W�P|U�ROXúXU��.LP\DVDO� DMDQODU� LOH�3��� W�P|U� VXSUHV|U�JHQ�
PXWDV\RQX� GDKD� |QFH� ELUoRN� LQVDQ� PDOLJQLWHVLQGH� J|VWHUL��
OPLúWLU�� ..¶GD� LPP�QRKLVWRNLP\DVDO� RODUDN� YH� PROHN�OHU�
HSLGHPL\RORMLN� oDOÕúPDODUOD� 3��� JHQ� PXWDV\RQX� J|VWHULO��
PLúWLU�YH�WHPHO�RODUDN�HNVRQ���YH��¶GH�oDOÕúÕOPÕúWÕU������..�

QÕQ� SDWRJHQH]LQGH� oHúLWOL� VLQ\DO� NDVNDGODUÕ�� PROHN�OOHUL� YH�
JHQHWLN� PXWDV\RQODUÕQGDNL� DQRUPDOOLNOHU� URO� R\QDU�� .5$6��
%5)��73����6PDG�YH�S��,1.�D�GDKLO�ROPDN��]HUH�JHQOHUGH�
ELU�GL]L�\�NVHN�RUDQGD�WHNUDUOD\DQ�PXWDV\RQODUOD�NDUDNWHUL]H�
HGLOLU��

.RORQ�� DNFL÷HU�� PHVDQH�� PHPH�� NDUDFL÷HU�� |]RIDJXV�� GHUL��
RYHU�NDUVLQRPODUÕQGD�\XPXúDN�GRNX�YH�RVWHRMHQLN� VDUNRP-
ODUGD�D\UÕFD�OHQIRPD�YH�O|VHPLOHUGH�3���JHQ�PXWDV\RQX�VÕN�
J|U�OPHNWHGLU� �����6ROLG� W�P|UOHUGH�3���JHQ�PXWDV\RQX�HQ�
VÕN�NRORUHNWDO�NDQVHUOHUGH�J|U�O�U�YH�KDVWDOÕ÷ÕQ�SURJQR]XQX�
\DQVÕWPDGD�|QHPOL�ELU�NULWHU�RODUDN�NDEXO�HGLOPHNWHGLU��������
3DQNUHDV� PDOLJQLWHOHULQGH� 3��� JHQ� PXWDV\RQODUÕ� \DNODúÕN�
����RUDQÕQGD�J|U�OPHNWHGLU��

dR÷X� NDQVHUGH�73��� HQ� VÕN� PXWDV\RQD� X÷UDPÕú� JHQOHUGHQ�
ELULGLU�� *HQHO� RODUDN�� 73��� PXWDV\RQODUÕ� W�P� ..� ODUÕQ�
\DNODúÕN�����
VLQGH�PHYFXWWXU��$QFDN�HNVWUDKHSDWLN�..�YH�
VDIUD� NHVHVL� NDUVLQRPODUÕQÕQ� LQWUDKHSDWLN� ..¶ODUGDQ� GDKD�
\�NVHN�ELU�73���PXWDV\RQX�VÕNOÕ÷ÕQD� VDKLS�ROGX÷X�ELOGLULO��
PLúWLU� ������..¶GD���
�GDQ� ID]OD� IDUNOÕ�3���JHQ�PXWDV\RQX�
WDQÕPODQPÕúWÕU��%X�GXUXP�WRSOXPVDO�YH�FR÷UDIL�IDUNOÕOÕODU�LOH�
IDUNOÕ� oHYUHVHO� WRNVLQOHUH�PDUX]L\HW� QHGHQL\OH� RODELOLU� ������
<�NVHN� YHULPOL� JHQRPLNWHNL� LOHUOHPHOHUGHQ� \DUDUODQDQ� VRQ�
oDOÕúPDODU�� ..¶QÕQ� JHQHWLN� \DSÕVÕQÕ� RUWD\D� oÕNDUPÕú� YH�
DOWÕQGD�\DWDQ�EL\RORML\L�DQODPDPÕ]Õ�E�\�N�|Oo�GH�DUWÕUPÕúWÕU��
+�FUH� G|QJ�V�� NRQWURO�QGH�� K�FUH� VLQ\DO� \ROODUÕQGD� YH�
NURPDWLQ�GLQDPLNOHULQGH�URO�R\QDGÕ÷Õ�ELOLQHQ�73����.5$6��
60$'��� %5$)�� 0//���$5,'�$�� 3%50�� YH� %$3�� JLEL�
JHQOHUGHNL� \�NVHN� RUDQGD� WHNUDUOD\DQ� ELU� GL]L� PXWDV\RQ��
EXQODUÕQ�DUDúWÕUÕOPDVÕQD�\RO�DoPÕúWÕU���������

/LWHUDW�UGH�..¶GD�3���VHNDQVODUÕ\OD�\D\ÕQODQPÕú�EHú�IDUNOÕ�
oDOÕúPDGD�HNVRQ���YH��¶GH����¶GHQ�ID]OD�PXWDV\RQ�VDSWDQ-
PÕúWÕU��%X� oDOÕúPDODUGD� oRN� D]� ROJX� LQFHOHQPLú� YH� ��� YH� ���
HNVRQODUD�RGDNODQÕOPÕúWÕU�������+LoELU�oDOÕúPDGD�3��¶�Q�W�P�
HNVRQODUÕ� LQFHOHQPHPLúWLU�� 'ROD\ÕVÕ\OD� J|]GHQ� NDoPÕú� SHN�
oRN� |QHPOL� PXWDV\RQ� RODELOLU�� 3��� SURWHLQLQLQ� 1�WHUPLQDO�
WUDQVNULSVL\RQHO� IRQNVL\RQODUÕ� GD� |QHPOLGLU� YH� HNVRQ� ����
WDUDIÕQGDQ�NRGODQÕU��&�WHUPLQDO�LVH�'1$�WDPLULQGH�YH�DSRSL-
WR]LVLQ� X\DUÕOPDVÕQGD� |QHPOLGLU� YH� HNVRQ� ����� WDUDIÕQGDQ�
NRGODQÕU�� øQVDQ� NRODQMLRNDUVLQRPXQGD� LQVHUVL\RQ� YH�
GHOHV\RQODU�RODELOLU�DQFDN�HQ�VÕN�J|U�OHQOHU�QRNWD�PXWDV\RQ-
ODUGÕU�YH�EXQODU�1�YH�&�WHUPLQDOOHULQGH�J|U�O�U��øQVDQ�NDQVHU�
oDOÕúPDODUÕQGD� LQVHUVL\RQ�YH�GHOHV\RQODU�HNVRQ�����YH������
GH�����H�J|UH�GDKD�VÕN�J|U�O�U��dDOÕúPDPÕ]GD�GD�HNVRQ���YH�
�¶GHNL� PXWDV\RQODU� DUDúWÕUÕOPÕúWÕ�� (NVRQ� �¶GHNL� ���������
QROX� NRGRQXQGD� VLWR]LQ� ED]ÕQÕQ� GHOHV\RQD� X÷UDPDVÕ� YH�
���������QROX�NRGRQGD�WLPLQ�ED]ÕQÕQ�LQVHUVL\RQD�X÷UDPDVÕ���
HNVRQ��¶GH� LVH����������QROX�NRGRQGD�QRUPDO�SR]LV\RQGD�
DGHQLQ�ED]Õ�\HULQH�VLWR]LQ�ED]ÕQÕQ�JHOPHVL�YH����������QROX�
NRGRQGD� QRUPDO� SR]LV\RQGD� JXDQLQ� ED]Õ� \HULQH� FDGHQLQ�
ED]ÕQÕQ� JHOPHVL� ..¶OÕ� KDVWDODUGD� DQODPOÕ� RODUDN� GDKD� VÕN�
EXOXQGX��

/LWHUDW�UGH�EXJ�QH�NDGDU�\DSÕODQ�oDOÕúPDODUGD�RUWDN�VDSWDQDQ�
QRNWD� W�P|U�Q� VDIKDVÕ� LOH� JHQ�GH÷LúLNOL÷L� DUDVÕQGDNL� SR]LWLI�
LOLúNLGLU��;LDR�)DQJ�/LX�YH�DUNDGDúODUÕQÕQ�\DSWÕ÷Õ�oDOÕúPDGD�
..¶OÕ�GRNXODUGD����KDVWDQÕQ���¶VLQGH�3���JHQ�PXWDV\RQODUÕ�
J|U�OP�úNHQ� ��� KDVWDGD� 3��� SURWHLQL� SR]LWLI� EXOXQPXúWXU��
3��� SURWHLQLQLQ� NRODQMLN� HSLWHO� K�FUHOHULQLQ� oHNLUGH÷LQGH�
ORNDOL]H� ROGX÷X� WHVSLW� HGLOPLú� D\UÕFD� 3��� SURWHLQ� VDOÕQÕPÕ�
RODQODU�YH�ROPD\DQODU�DUDVÕQGD�GLIHUDQVL\DV\RQ�YH�LQYD]\RQ�
DoÕVÕQGDQ� EHOLUJLQ� IDUNÕOÕNODU� EXOXQPXúWXU�� %XQXQOD� ELUOLNWH�
PXWDV\RQ�RODQODU�LOH�ROPD\DQODU�DUDVÕQGD�\Dú��FLQVL\HW��GLIIHU-
DQVLDV\RQ�YH�LQYD]\RQ�GHUHFHVL�� OHQI�QRGX�PHWDVWD]Õ��W�P|U�
HYUHVL� \|Q�QGHQ� EHOLUJLQ� IDUN� J|U�OPHPLúWLU� ������ %L]LP�
oDOÕúPDPÕ]GD�GD�\Dú��FLQVL\HW��OHQI�QRGX�PHWDVWD]Õ��SRUWDO�YHQ�
LQYD]\RQX�� W�P|U�HYUHVL� LOH�3���JHQ�PXWDV\RQX� LOH�DQODPOÕ�
ELU� LOLúNL� EXOXQDPDGÕ�� %X� GXUXPXQ� EL]LP� oDOÕúPDPÕ]GDNL�
KDVWDODUÕQ� oR÷XQXQ� LOHUL� HYUHGH� ROPDVÕ� YH� W�P� PXWDV\RQ�
E|OJHOHULQLQ� KDVWDODUGD� EHQ]HU� VD\ÕGD� YH� \�NVHN� RUDQGD�
EXOXQX\RU� ROPDVÕ� QHGHQL\OH� RODELOHFH÷L� G�ú�Q�OG���$\UÕFD�

oDOÕúPDPÕ]GD� 3��� HNVRQ� �¶GHNL� ��������� QROX� E|OJHVL� YH�
��������� QROX� E|OJHVLQGHNL� PXWDV\RQODUÕQ� W�P|U� GDKD�
N�o�N�ER\XWODUGD\NHQ��RUWDODPD���FP��RUWD\D�oÕNWÕ÷Õ�DQFDN�
EX� PXWDV\RQODUÕQ� KDVWDOÕ÷ÕQ� VD÷� NDOÕPÕ� �]HULQH� HWNLVL�
ROPDGÕ÷Õ�WHVSLW�HGLOGL�
*HPVLWDELQ� ED]OÕ� NHPRWHUDSL�� VDIUD� \ROX� NDQVHUOHUL� LoLQ�
PHYFXW� VWDQGDUW� WHGDYLGLU� YH� JHPVLWDELQH� GLUHQo�� NOLQLN�
]RUOXN� ROPD\D� GHYDP� HWPHNWHGLU�� 73��� PXWDV\RQXQXQ��
..¶OÕ�KDVWDODUGD�]D\ÕI�NOLQLNRSDWRORMLN�|]HOOLNOHU�YH�KD\DWWD�
NDOPD�LOH�LOLúNLOL�ROGX÷X�J|VWHULOPLúWLU������

3��� SURWHLQ� LPP�QUHDNWLYLWHVLQL� W�P|U� E|OJHVL�� W�P|U�
GHUHFHVL� YH�KDVWDODUÕQ� VD÷NDOÕPÕ� LOH� NDUúÕODúWÕUPDN� LoLQ� HVNL�
DQWLNRU� LOH� HOGH� HGLOHQ� LPP�QRKLVWRNLP\DVDO� VRQXoODU�
NXOODQÕOPÕúWÕU�� 3URNVLPDO� W�P|UOHULQ� \DNODúÕN� �oWH� ELULQLQ�
������� ]D\ÕI� 3��� LPP�QRSR]LWLIOL÷L� HNVSUHVH� HWWL÷L�
EXOXQXUNHQ��DOW�RUWD�E|OJH�W�P|UOHULQGH�RUWD�LPP�QRSR]LWLYL-
WH� YH� GDKD� \�NVHN� RUDQ� �������� J|]OHQPLúWLU�� 6RQ� RODUDN�
DPSXOOD� ������ YH� VDIUD� NHVHVL� ������� W�P|UOHULQGH� RUWD� YH�
EHOLUJLQ� 3��� LPP�QRSR]LWLIOL÷L� J|]OHQPLúWLU�� $PSXOOD� YH�
VDIUD�NHVHVLQLQ�DOW�RUWD�E|OJHVL�W�P|UOHULQGH��G�ú�N�GHUHFHOL�
QHRSOD]PDODUD�NÕ\DVOD�\�NVHN�GHUHFHOL�3���SR]LWLIOL÷L�DQODPOÕ�
GHUHFHGH� \�NVHN� EXOXQPXúWXU�� 7DP� WDNLS� HGLOHQ� YDNDODUGD�
����DOW�RUWD�E|OJH�W�P|U����3���QHJDWLI�W�P|U��RODQ�KDVWDODUÕQ�
PHG\DQ�VD÷NDOÕPÕ������D\�LNHQ��3���SR]LWLI�W�P|U��RODQODUÕQ�
VD÷NDOÕPÕ�����D\�WHVSLW�HGLOPLúWLU������

/LWHUDW�UGH�3���JHQ�GH÷LúLNOLNOHUL�LOH�FLQVL\HW�YH�\Dú�DUDVÕQGD�
LOLúNL�ROGXNoD�VÕN�RUDQGD�DUDúWÕUÕOPÕúWÕU��<Dú�..�SURJQR]XQGD�
HWNLOL�IDNW|UOHUGHQ�ELULVLGLU�YH�|]HOOLNOH����\Dú�YH��]HULQGHNL�
ROJXODUGD�SURJQR]�GDKD�D÷ÕU�VH\UHWPHNWHGLU������dDOÕúPDPÕ]-
GD�FLQVL\HW� LOH�3���SR]LWLIOL÷L�DUDVÕQGD� LVWDWLVWLNVHO�ELU� LOLúNL�
VDSWDQPDPÕúWÕU��%X�EXOJX�OLWHUDW�U�LOH�X\XPOXGXU�YH�FLQVL\H-
WLQ� 3��� JHQ� GH÷LúLNOL÷LQL� HWNLOH\HQ� ELU� IDNW|U� ROPDGÕ÷ÕQÕ�
G�ú�QG�UPHNWHGLU��<LQH�oDOÕúPDPÕ]GD�\Dú�LOH�3���JHQLQGHNL�
PXWDV\RQODU�DUDVÕQGD�DQODPOÕ�LOLúNL�EXOXQPDPÕúWÕU�

'HQOHU�.ÕOÕo�$��YH�DUN� $NG�7ÕS�'�����������

���

SONUÇ
6RQXo�RODUDN�oDOÕúPDPÕ]GD�VDIUD�VÕYÕVÕQÕQ�PROHN�OHU�LQFHOH-
PHVL�LOH�HNVWUDKHSDWLN�..¶OÕ�KDVWDODUGD��3���JHQLQGH�HNVRQ���
YH� �¶GH� GDKD� |QFH� WDQÕPODQPDPÕú� ED]Õ� PXWDV\RQODU� WHVSLW�
HGLOPLúWLU�� %X� PXWDV\RQODUÕQ� YDUOÕ÷Õ� LOH� W�P|U�Q� HYUHVL�
DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�EXOXQPDPÕúWÕU��3���JHQ�PXWDV\RQ-
ODUÕQÕQ� KHSVLQLQ� NOLQLNWH� NXOODQÕPÕQGD� WHN� EDúÕQD� WDQÕ� NLWHUL�
ROPD\D�\HWPH\HFH÷L�� DQFDN� WDQÕ\Õ�NXYYHWOHQGLULFL�ELU�NULWHU�
RODELOHFH÷L�G�ú�Q�OP�úW�U�
 
(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
6�OH\PDQ�'HPLUHO�hQLYHUVLWHVL�%LOLPVHO�$UDúWÕUPD�3URMHOHUL�
'DQÕúPD�.XUXOX¶QGDQ�RQD\�DOÕQPÕúWÕU��.DUD�6D\Õ�1R���������
7DULK��������������

+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� ��$�'�.���0�&�.��� 7DVDUÕP� ±�$�'�.���0�&�.���0�$���
3�$�.���1�ù�&��'HQHWOHPH���$�'�.���0�&�.���0�$���3�$�.���
1�ù�&���.D\QDNODU� ��$�'�.���0�&�.���0�$���3�$�.���1�ù�&��
0DO]HPHOHU���$�'�.���0�&�.���3�$�.���1�ù�&���9HUL�7RSODQ-
PDVÕ� YH�YH\D� øúOHPHVL� �� $�'�.��� 0�&�.��� 0�$��� 3�$�.���
1�ù�&�� $QDOL]� YH�YH\D� <RUXP� �� $�'�.��� 0�&�.��� 0�$���
3�$�.��� 1�ù�&�� /LWHUDW�U�7DUDPDVÕ� ��$�'�.���0�$���0�&�.��
<D]Õ\Õ�<D]DQ� ��$�'�.���0�$���0�&�.�� (OHúWLUHO� øQFHOHPH� ��
0�&�.���0�$���3�$�.���1�ù�&�

dÕNDU�dDWÕúPDVÕ��
<D]DUODU�DUDVÕQGD�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVDO�'HVWHN��
dDOÕúPD� LoLQ� 6�OH\PDQ� 'HPLUHO� hQLYHUVLWHVL� %LOLPVHO�
$UDúWÕUPD�3URMHOHUL¶QGHQ�PDOL�GHVWHN�DOÕQPÕúWÕU��.DUD�6D\Õ�-
1R���������7DULK��������������



ÖZ 
Amaç: 
*�Q�P�]GH�\HQL�WDQÕVDO�WHNQLNOHULQ�RUWD\D�oÕNPDVÕQD�UD÷PHQ�HNVWUDKHSDWLN�NRODQMLRNDUVLQRPD�
WDQÕVÕQÕ� NR\PDN� YH� FHUUDKL� |QFHVL� GH÷HUOHQGLUPHVLQL� \DSPDN� ROGXNoD� J�oW�U�� %X� oDOÕúPDGD�
HNVWUDKHSDWLN�NRODQMLRNDUVLQRPD�WDQÕVÕ�NRQXODQ�KDVWDODUGD�VDIUD�VÕYÕVÕQGD�3���JHQ�PXWDV\RQXQ�
DUDúWÕUÕOPDVÕ�YH�EXQXQ�WDQÕ�YH�SURJQR]X�EHOLUOHPHGH�\RO�J|VWHULFL�ROXS�RODPD\DFD÷ÕQÕQ�EHOLUOHQ-
PHVL�DPDoODQPÕúWÕU�

Yöntem: 
dDOÕúPD\D�HNVWUDKHSDWLN�NRODQMLRNDUVLQRPD�WDQÕVÕ�NRQXODQ����KDVWD�YH�NRQWURO�JXUXEX�RODUDN�GD�
PDOLJQLWH�GÕúÕ�QHGHQOHUOH�HQGRVNRSLN�UHWURJUDG�NRODQMLRSDQNUHDWRJUDIL��(5&3��\DSÕOPÕú�RODQ����
KDVWD�DOÕQGÕ��%X�KDVWDODUÕQ�(5&3�VÕUDVÕQGD�DOÕQDQ�VDIUD�VÕYÕODUÕQGD�S���W�P|U�VXSUHV|U�JHQLQLQ�
HNVRQ���YH���QROX�NRGRQODUÕQGD�PXWDV\RQ�DUDúWÕUÕOGÕ�

Bulgular: 
.RODQMLRNDUVLQRPDOÕ�KDVWDODUGDQ�ROXúDQ�JUXSWD�VDIUD�VÕYÕVÕQGD�S���JHQLQLQ�����HNVRQXQGD���DGHW��
��� HNVRQXQGD� �� DGHW� PXWDV\RQ� VDSWDQÕOGÕ��0DOLJQ� YH� EHQLJQ� JUXSODU� NDUúÕODúWÕUÕOGÕ÷ÕQGD�PX��
WDV\RQXQ�YDUOÕ÷Õ�DoÕVÕQGDQ�HNVRQ��¶LQ����������QROX�YH����������QROX�NRGRQX�LOH�HNVRQ���LQ�
���������QROX�YH����������QROX�NRGRQXQGD�DQODPOÕ�IDUNOÕOÕN�ROGX÷X�J|U�OG���S����������

Sonuç: 
%X�oDOÕúPDGD�HNVWUDKHSDWLN�NRODQMLRNDUVLQRPDOÕ�ROJXODUGD�VDIUD�VÕYÕVÕQGD�S���JHQLQGH�HNVRQ�����
GH�GDKD�|QFH� WDQÕPODQPDPÕú�PXWDV\RQODU� WDQÕPODQPÕúWÕU��%X�PXWDV\RQODUÕQ�KHSVLQLQ�NOLQLNWH�
NXOODQÕPÕQGD� WDQÕ� NR\PD\D� \HWPH\HFH÷L�� DQFDN� WDQÕ\Õ� NXYYHWOHQGLULFL� ELU� NULWHU� RODELOHFH÷L�
G�ú�Q�OP�úW�U�

Anahtar Sözcükler: 
(NVWUDKHSDWLN�NRODQMLRNDUVLQRPD��3���JHQ�PXWDV\RQX��6DIUD�VÕYÕVÕ��(QGRVNRSLN�UHWURJUDG�NRODQ-
MLRSDQNUHDWRJUDIL�

ABSTRACT
Objective: 
'HVSLWH� UHFHQW�GHYHORSPHQWV� LQ�GLDJQRVWLF�PHWKRGV��GLDJQRVLV�DQG�SUHRSHUDWLYH�HYDOXDWLRQ�RI�
H[WUDKHSDWLF�FKRODQJLRFDUFLQRPD�LV�GLIILFXOW��7KLV�VWXG\�DLPHG�WR�LQYHVWLJDWH�WKH�3���JHQH�PXWD-
WLRQ�LQ�WKH�ELOH�IOXLG�LQ�SDWLHQWV�GLDJQRVHG�ZLWK�H[WUDKHSDWLF�FKRODQJLRFDUFLQRPD��DQG�WR�GHWHU-

PLQH�ZKHWKHU�LW�FRXOG�JXLGH�WKH�GLDJQRVLV�DQG�SURJQRVLV�

Method: 
)RUW\�SDWLHQWV�GLDJQRVHG�ZLWK�H[WUDKHSDWLF�FKRODQJLRFDUFLQR-
PD� DQG� ��� SDWLHQWV� ZKR� XQGHUZHQW� HQGRVFRSLF� UHWURJUDGH�
FKRODQJLRSDQFUHDWRJUDSK\� �(5&3�� IRU� UHDVRQV� RWKHU� WKDQ�
PDOLJQDQF\� DV� D� FRQWURO� JURXS�ZHUH� LQFOXGHG� LQ� WKH� VWXG\��
0XWDWLRQV� LQ� WKH�FRGRQV�RI�H[RQ���DQG���RI� WKH�S��� WXPRU�
VXSSUHVVRU�JHQH�ZHUH�LQYHVWLJDWHG�LQ�WKH�ELOH�IOXLGV�REWDLQHG�
GXULQJ�(5&3�

Results: 
,Q� WKH� JURXS� RI� SDWLHQWV�ZLWK� FKRODQJLRFDUFLQRPD�� ��PXWD-
WLRQV�LQ�WKH��WK�H[RQ�DQG���PXWDWLRQV�LQ�WKH��WK�H[RQ�RI�WKH�S�
���JHQH�ZHUH�GHWHFWHG�LQ�WKH�ELOH�IOXLG��:KHQ�PDOLJQDQW�DQG�
EHQLJQ�JURXSV�ZHUH�FRPSDUHG�� LW�ZDV�VHHQ�WKDW� WKHUH�ZDV�D�
VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WKH�FRGRQ�QXPEHU����������
DQG� QXPEHU� ��������� RI� H[RQ� �� DQG� FRGRQ� QXPEHU�
���������DQG�QXPEHU����������RI�H[RQ��� LQ� WHUPV�RI� WKH�
SUHVHQFH�RI�PXWDWLRQ��S��������

Conclusions: 
,Q�WKLV�VWXG\��LQ�FDVHV�ZLWK�H[WUDKHSDWLF�FKRODQJLRFDUFLQRPD��
PXWDWLRQV�WKDW�ZHUH�QRW�SUHYLRXVO\�LGHQWLILHG�LQ�H[RQ���DQG���
RI�WKH�S���JHQH�LQ�ELOH�IOXLG�ZHUH�LGHQWLILHG���,W�ZDV�FRQFOXGHG�
WKDW�DOO�RI�WKHVH�PXWDWLRQV�ZRXOG�QRW�EH�VXIILFLHQW�IRU�GLDJQR-
VLV��EXW�FRXOG�EH�VWUHQJWKHQLQJ�ILQGLQJV�LQ�GLDJQRVLV�

Key Words: 
([WUDKHSDWLF� FKRODQJLRFDUFLQRPD�� S��� JHQH� PXWDWLRQ�� %LOH�
IOXLG��(QGRVFRSLF�UHWURJUDGH�FKRODQJLRSDQFUHDWRJUDSK\

/ʈ:ʈ̪
.RODQMLRNDUVLQRPD��..��VDIUD�\ROODUÕ�HSLWHOLQGHQ�N|NHQ�DODQ��
DJUHVLI� ELU� NDQVHU� W�U�G�U��+HSDWRELOL\HU�PDOLJQHQVLOHULQ���
�����¶OLN� ELU� E|O�P�Q�� ROXúWXUPDNWDGÕU�� 6RQ� \ÕOODUGD�
LQVLGDQVÕ� JLGHUHN� DUWPDNWD� ROGX÷XQD� LOLúNLQ� UDSRUODU� \D\ÕQ-
ODQPDNWDGÕU��..��WRSRJUDILN�RODUDN�LQWUDKHSDWLN�YH�HNVWUDKH-
SDWLN�RODUDN�VÕQÕIODQGÕUÕOPDNWDGÕU��(Q�oRN�J|U�OHQ�ELoLPL�KLOHU�
W�P|UOHU� �µ.ODWVNLQ¶� 7�P|U��� ROXS� EX� W�P|UOHULQ� VÕQÕIODQ-
GÕUÕOPDVÕ� LoLQ� ³%LVPXWK�&RUOHWWH´� 6ÕQÕIODPDVÕ� NXOODQÕOPDN-
WDGÕU�� +LVWRORMLN� RODUDN� ..¶QÕQ� oR÷X� �!� �� ���� DGHQRNDU-
VLQRP¶GXU� YH� VNOHUR]DQ� �SHULGXNWDO� LQILOWUDV\RQ��� QRG�OHU�
�NLWOH� ROXúWXUPXú�� YH� SDSLOOHU� �LQWUDGXNWDO� E�\�\HQ�� ROPDN�
�]HUH��o�JUXSWD�GH÷HUOHQGLULOLU�����
*�Q�P�]GH�\HQL�WDQÕVDO�WHNQLNOHULQ�RUWD\D�oÕNPDVÕQD�UD÷PHQ�
..� WDQÕVÕQÕ� NR\PDN� YH� FHUUDKL� |QFHVL� GH÷HUOHQGLUPHVLQL�
\DSPDN� J�o� RODELOLU�� øQWUDKHSDWLN� ..¶QÕQ� GL÷HU� NDQVHU� YH�
PHWDVWD]ODUÕQGDQ��HNVWUDKHSDWLN�..¶QÕQ�L\L�KX\OX�VDIUD�NDQDOÕ�
GDUOÕNODUÕQGDQ� �LQIODPDWXYDU�� ILEURWLN�� RWRLPP�Q� YV�� D\ÕUW�
HGLOPHVL�|QHPOLGLU�����
%X� oDOÕúPDGD�� J|U�QW�OHPH� YH� KLVWRSDWRORMLN� EXOJXODUÕ� LOH�
HNVWUDKHSDWLN� ..� WDQÕVÕ� NRQXODQ� KDVWDODUGD� HQGRVNRSLN�
UHWURJUDG� NRODQMLRSDQNUHDWRJUDIL� �(5&3�� VÕUDVÕQGD� DOÕQDQ�
VDIUD� VÕYÕVÕQGD�3���JHQ�PXWDV\RQXQ�DUDúWÕUÕOPDVÕ� YH�EXQXQ�
WDQÕ� YH� SURJQR]X� EHOLUOHPHGH� \RO� J|VWHULFL� ROXS� RODPD\D-
FD÷ÕQÕQ�EHOLUOHQPHVL�DPDoODQPÕúWÕU���

GEREÇ ve YÖNTEM
dDOÕúPD� LoLQ� 6�OH\PDQ� 'HPLUHO� hQLYHUVLWHVL� %LOLPVHO�
$UDúWÕUPD� 3URMHOHUL� 'DQÕúPD� .XUXOX¶QGDQ� RQD\� YH� PDOL�
GHVWHN� DOÕQPÕúWÕU� �.DUD�6D\Õ�1R�� �������7DULK�� �������������
dDOÕúPDGD� KDVWDODUGDQ� ³ELOJLOHQGLULOPLú� ROXU´� DOÕQPÕú��
$UDúWÕUPD�<D\ÕQ� (WL÷L� YH� +HOVLQNL� 'HNODUDV\RQX� LONHOHULQH�
X\XOPXúWXU�� dDOÕúPD� LoLQ� KDVWDQH� \|QHWLPLQGHQ� JHUHNOL�
L]LQOHU� DOÕQPÕúWÕU�� � %X� PDNDOH� 3URI�� 'U�� &HP� .RoNDU¶ÕQ�
GDQÕúPDQOÕ÷ÕQGD�'U��$U]X�'HQOHU�.ÕOÕo¶ÕQ�6�OH\PDQ�'HPLUHO�
hQLYHUVLWHVL� +DVWDQHVL� øo� +DVWDOÕNODUÕ� $QDELOLP� 'DOÕ¶QGD�
\DSPÕú�ROGX÷X�X]PDQOÕN�WH]LQGHQ��UHWLOPLúWLU���

0I[\ITIZÜV�;MtQUQ
dDOÕúPD\D� 6�OH\PDQ� 'HPLUHO� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL�
*DVWURHQWHURORML�.OLQL÷L¶QH�NDUÕQ�D÷UÕVÕ�YH\D�VDUÕOÕN�LOH�EDúYX-
UDQ�YH�\DSÕODQ�WHWNLNOHULQGH�NROHVWDWLN�NDUDFL÷HU�HQ]LPOHULQGH�
\�NVHNOLN��ELOLUXELQ�\�NVHNOL÷L�LOH�ELUOLNWH�WDQÕVDO�DPDoOÕ�VDIUD�
\ROODUÕQD�\|QHOLN�\DSÕOPÕú�UDG\RORMLN�J|U�QW�OPHOHUGH�NÕVPL�
YH\D� WRWDO�RODUDN� VDIUD� DNÕúÕQÕ� HQJHOOH\HQ�ELU�SDWRORML� WHVSLW�
HGLOHQ�KDVWDODU�DOÕQGÕ��+DVWDODU�VDIUD�\ROODUÕQÕ�WÕND\DQ�SDWROR-
ML\H� J|UH� EHQLJQ� �NRQWURO� JUXEX�� YH�PDOLJQ� ROPDN� �]HUH� ��
JUXED�D\UÕOGÕ��
0DOLJQ� JUXSWDNL� KDVWDODUGD� WDQÕ�� W�P|UGHQ� YH\D� W�P|U�
PHWDVWD]ODUÕQGDQ�DOÕQDQ�KLVWRSDWRORMLN�|UQHNOHPH�LOH�ELUOLNWH�
J|U�QW�OHPH�\|QWHPOHUL�LOH�VDIUD�\ROODUÕQGD�W�P|UDO�OH]\RQ-
ODUÕQ�J|U�OPHVL�LOH�NRQXOGX��

ERCP Prosedürü
7�P�KDVWDODUD�*DVWURHQWHURORML�%LOLP�'DOÕ�(QGRVNRSL�hQLWH-
VL¶QGH� (5&3� X\JXODQGÕ�� +DVWDODUD� LúOHP� |QFHVL� SURIODNVL�
DPDFÕ\OD� VHIWULDNVRQ� �� JU�� LúOHP� VÕUDVÕQGD� EDUVDN� NDVÕOPD-
ODUÕQÕ� D]DOWPDN� DPDFÕ\OD� KL\RVLQ� 1�PHWLO� EURP�U�� ELOLQoOL�
VHGDV\RQ� LoLQ� PLGD]RODP� YH� NDUGL\RUHVSLUDWXDU� PRQLWRU-
L]DV\RQ� X\JXODQGÕ�� (5&3� LúOHPL� )XMLQRQ� GXRGHQRVNRS�
�('����;7���7RN\R�� -DSDQ�� LOH� WHN� HQGRVNRSLVW� WDUDIÕQGDQ�
\DSÕOGÕ�� 7DQÕVDO� NRODQMLRJUDP� oHNLOGLNWHQ� VRQUD� KDVWDODUÕQ�
NDQDO� LoHULVLQGHNL� VDIUD� VÕYÕODUÕ� DVSLUH� HGLOGL�� 0DOLJQ� RODQ�
KDVWDODUGD�HN�RODUDN�VLWRORML�IÕUoDVÕ�LOH�W�P|U�\�]H\L�IÕUoDOD-
QDUDN�VLWRORMLN�PDWHU\DO�DOÕQGÕ��%HQLJQ�JUXSWDNL�KDVWDODUGD�LVH�
SDVDMÕ� WÕND\DQ� WDú�� oDPXU�� WHPL]OHQGLNWHQ� VRQUD� KDVWDQÕQ�
NROHGRN�LoHULVLQGHQ�VDIUD�VÕYÕVÕ�DVSLUH�HGLOGL�

5WTMS�TMZ�ʈVKMTMUM
7ÕEEÕ� *HQHWLN� /DERUDWXYDUÕQGD� GRNX� L]RODV\RQ� NLWL� �LQVWD-
JHQH�PDWUL[��NXOODQÕODUDN��(5&3�VÕUDVÕQGD�DOÕQDQ�����PO�VDIUD�
VÕYÕVÕQGDQ� VDQWULI�MOH� o|NW�UPH� SUHQVLEL\OH� ELOLHU� VLVWHP�
K�FUHOHUL� HOGH� HGLOGL�� %X� K�FUHOHUGHQ�� X\JXQ� VÕFDNOÕNWD�
LQN�EDV\RQ�� YRUWHNV�YH� VDQWULI�M� DúDPDODUÕQGDQ� VRQUD�'1$�
L]RODV\RQX� WDPDPODQGÕ�� (OGH� HGLOHQ� '1$¶ODU� ���� �&¶GH�
VDNODQPÕú�� RWRPDWLN� DQDOL]|U� LOH� GLUHNW� '1$� GL]L� DQDOL]L�
\|QWHPL� NXOODQÕODUDN� HNVRQ� �� YH� �¶GHNL�PXWDV\RQODU� WHVSLW�
HGLOGL�

ʈ[\I\Q[\QS[MT�,MɦMZTMVLQZUM
3��� LPP�QKLVWRNLP\DVDO� HNVSUHV\RQXQXQ� W�P|U�Q�
E�\�NO�÷��� HYUHVL�� GLIHUDQVL\DV\RQX�� OHQI� QRGX� PHWDVWD]Õ��
X]DN�RUJDQ�PHWDVWD]Õ�DUDVÕQGDNL�LOLúNL�NL�NDUH��)LVKHU¶V�H[DFW�

WHVW��0DQQ�:KLWQH\�8�:LOFR[RQ�5DQN�6XP�:�7HVW�YH�ORJLV-
WLN� UHJUHV\RQ�PRGHOL� LOH� GH÷HUOHQGLULOPLúWLU�� 3 ����� DQODP-
OÕOÕN�G�]H\L�NXOODQÕOPÕúWÕU�

BULGULAR
+HU� LNL� JUXSWD� GD� ��� KDVWD� ROXS� NRQWURO� JUXEX� RODQ� EHQLJQ�
JUXSWD�KDVWDODUÕQ�oR÷XQGD�����KDVWD��NROHGRN�WDúÕ�PHYFXWWX��
0DOLJQ�JUXSWDNL�KDVWDODUÕQ���¶�QH�GLVWDO����¶VÕQD�SURNVLPDO�
HNVWUDKHSDWLN�..�WDQÕVÕ�NRQXOPXúWX��7DEOR�,��

Tablo I. +HU�LNL�JUXSWDNL�KDVWDODUÕQ�WDQÕODUÕQD�J|UH�GD÷ÕOÕPÕ�

0DOLJQ�JUXSWDNL����KDVWDQÕQ�SDWRORMLN�WDQÕVÕ�YDUGÕ��%XQODUGDQ�
���KDVWDGD�LQWUDRSHUDWLI�DOÕQDQ�GRNX�SL\HVOHULQGHQ�WDQÕ�NRQXO-
PXú� ROXS�� VHNL]� KDVWDGD� NDUDFL÷HU� PHWDVWD]ODUÕQGDQ� DOÕQDQ�
SHUNXWDQ�DVSLUDV\RQ�EL\RSVLVL�LOH�WDQÕ�NRQXOGX��%LU�KDVWDPÕ]-
GD�XPEOLNXV�FLOGLQGHNL�PHWDVWDWLN�W�P|UDO�OH]\RQGDQ�DOÕQDQ�
EL\RSVL� LOH� ELU� KDVWDPÕ]GD� ODSDURVNRSLN� DOÕQDQ� SHULWRQ�
PHWDVWD]ÕQGDQ�KLVWRSDWRORMLN� WDQÕ�NRQXOGX��'|UW�KDVWDPÕ]GD�
HQGRVNRSLN� XOWUDVRQRJUDIL� HVQDVÕQGD� DOÕQDQ� LQFH� L÷QH� DVSL��
UDV\RQ�EL\RSVLVL�� LNL�KDVWDPÕ]GD�LVH�(5&3�HVQDVÕQGD�DOÕQDQ�
IÕUoD� VLWRORMLVL� PDOLJQ� VLWRORML� RODUDN� UDSRU� HGLOGL�� ho�
KDVWDPÕ]GD�KLVWRSDWRORMLN�WDQÕ�\RNWX��DQFDN�NROHGRNWD�HNVWUD-
KHSDWLN� ..� LOH� X\XPOX� (5&3� YH� ELOJLVD\DUOÕ� WRPRJUDIL�
J|U�Q�POHUL�PHYFXWWX�

+DVWDODUÕPÕ]ÕQ�WDQÕ�DQÕQGD���¶VÕQGD�HYUH���KDVWDOÕN�YDUGÕ�YH�
SDO\DWLI�WHGDYLOHU�X\JXODQGÕ��2UWDODPD�\DúDP�V�UHVL�����J�Q�
RODUDN� EXOXQGX�� 6DGHFH� ELU� YDNDGD� HYUH� ��..� YDUGÕ� YH� EX�
KDVWDGD�GLVWDO�HNVWUDKHSDWLN�..�WDQÕVÕ�LOH�FHUUDKL�WHGDYL�X\JX-
ODQGÕ�� +DVWDQÕQ� SRVWRSHUDWLI� GRNX� WDQÕVÕ� DGHQRNDUVLQRP�
RODUDN�UDSRU�HGLOGL��3RVWRSHUDWLI�NHPRWHUDSL�YHULOPHGL��2Q��o�
KDVWDPÕ]� HYUH� �� ..� WDQÕVÕ� DOGÕ�� %X� KDVWDODUGD� GD� FHUUDKL�
WHGDYL� X\JXODQGÕ�� %LU� KDVWD� SRVWRSHUDWLI� JHOLúHQ� \DUD� \HUL�
HQIHNVL\RQX� YH� VHSVLV� QHGHQL\OH� H[� ROPXúWXU�� 2UWDODPD�
\DúDP�V�UHVL�����J�Q�RODUDN�EXOXQGX��7DEOR�,,���

Tablo II.  0DOLJQ�JUXSWDNL�KDVWDODUGD�W�P|U�Q�HYUHVL��ORNDOL]DV\RQX�YH�
������������������RUWDODPD�\DúDP�V�UHOHUL�

;INZI�;Ü^Ü[ÜVÜV�5WTMS�TMZ�ʈVKMTMVUM[Q
+DVWDODUGD� (5&3� LOH� DOÕQDQ� VDIUD� VÕYÕVÕQGD� 3��� JHQLQLQ� ���
(NVRQXGD���DGHW�PXWDV\RQ�VDSWDQGÕ�
%XQODUGDQ� ��� PXWDV\RQ� ��������� QROX� NRGRQGD� QRUPDO�
SR]LV\RQGD�DGHQLQ�ED]Õ�\HULQH�JXDQLQ�JHOPHVL\GL��%X�GXUXP�
PDOLJQ�JUXSWDNL�KDVWDODUÕQ���¶LQGH�������J|U�O�UNHQ���KDVWD-
GD� ��� ��� J|U�OPHGL�� %HQLQJ� JUXSWDNL� KDVWDODUÕQ� ��¶VÕQGD�
������J|U�O�UNHQ���KDVWDGD��������J|U�OPHGL��
(NVRQ���GHNL����PXWDV\RQ����������QROX�NRGRQXQGD�VLWR]LQ�
ED]ÕQÕQ�GHOHV\RQD�X÷UDPDVÕ�LGL��%X�PXWDV\RQ�PDOLJQ�JUXSWD-
NL� KDVWDODUÕQ� ��¶�QGH� ��� ���� J|U�O�UNHQ� �� KDVWDGD� ������
L]OHQPHGL��%HQLJQ� JUXSWDNL� KDVWDODUÕQ� LVH� ��¶LQGH� ���������
J|U�O�UNHQ���KDVWDGD���������L]OHQPHGL�
(NVRQ���GHNL����PXWDV\RQ����������QROX�NRGRQGD�DGHQR]LQ�
ED]ÕQÕQ�GHOHV\RQD�X÷UDPDVÕ\OD�LGL��0DOLJQ�KDVWDODUÕQ���¶VÕQ-
GD� ��� ���� EX� PXWDV\RQD� UDVWODQÕOGÕ�� '|UW� KDVWDGD� ��� ����
L]OHQPHGL��%HQLJQ�JUXSWD� LVH�KDVWDODUÕQ���¶�QGH� �������EX�
PXWDV\RQD�UDVWODQÕOGÕ��$OWÕ�KDVWDGD��������L]OHQPHGL�
(NVRQ� �� GHNL� ��� PXWDV\RQ� ��������� QROX� NRGRQGD� WLPLQ�
ED]ÕQÕQ� LQVHUVL\RQD� X÷UDPDVÕ� LGL�� 0DOLJQ� JUXSWD� KDVWDODUÕQ�
��
XQGD�������������EX�PXWDV\RQD�UDVWODQÕOGÕ��%LU�KDVWDGD����
�����L]OHQPHGL��%HQLQJ�JUXSWDNL�KDVWDODUÕQ���¶�QGH��������EX�
PXWDV\RQD�UDVWODQÕOGÕ��$OWÕ�KDVWDGD��������L]OHQPHGL�
(NVRQ� �� GH� �� E|OJHGH� PXWDV\RQD� UDVWODQÕOGÕ�� %LULQFL� PX��
WDV\RQ� ��������� QROX� NRGRQGD� QRUPDO� SR]LV\RQGD� DGHQLQ�
ED]Õ�\HULQH�VLWR]LQ�ED]ÕQÕQ�JHOPHVL\GL��%X�NRODQMLRNDUVLQRP-
OX�KDVWDODUÕQ���¶VLQGH��������J|U�OG����¶LQGH��������DGHQLQ�
ED]Õ�QRUPDO�NRQXPXQX�NRUX\RUGX��%HQLJQ�JUXSWD�LVH�KDVWD-
ODUÕQ� ��¶�QGH� ��� ������ EX� PXWDV\RQ� J|U�OG��� �¶VLQGH� ���
������WHVSLW�HGLOPHGL��

(NVRQ���GHNL����PXWDV\RQ����������QROX�NRGRQGD�QRUPDO�
SR]LV\RQGD�JXDQLQ�ED]Õ� \HULQH� FDGHQLQ�ED]ÕQÕQ�JHOPHVL\GL��
%X�..¶OÕ�KDVWDODUÕQ���¶VLQGH��������J|U�OG����¶LQGH��������
J|U�OPHGL�� $GHQLQ� ED]Õ� QRUPDO� NRQXPXQX� NRUX\RUGX��
%HQLJQ� JUXSWDNL� KDVWDODUÕQ� LVH� KDVWDODUÕQ� ��¶VLQGH� ��� ����
J|U�OG�����¶VLQGH��������WHVSLW�HGLOPHGL�
0DOLJQ� YH� EHQLJQ� JUXSODU� NDUúÕODúWÕUÕOGÕ÷ÕQGD� PXWDV\RQXQ�
YDUOÕ÷Õ� DoÕVÕQGDQ� (NVRQ� �� LQ� ��������� QROX� NRGRQX��
���������QROX�NRGRQX��HNVRQ���LQ����������QROX�NRGRQX��
���������QROX�NRGRQXQGD�DQODPOÕ�IDUNOÕOÕN�YDUGÕ��S����������
%XOJXODU�7DEOR�,,,¶GH�YHULOPLúWLU�

Tablo III. %HQLJQ�YH�PDOLJQ�JUXSWD�PXWDV\RQ�\�]GHOHUL�

 

0DOLJQ�JUXSWDNL����KDVWDQÕQ���¶VL� ������NDGÕQ����¶L� ������
HUNHNWL�� 0DOLJQ� JUXSWDNL� KDVWDODUÕQ� FLQVL\HWL� LOH� PXWDV\RQ�
E|OJHOHUL�NDUúÕODúWÕUÕOGÕ÷ÕQGD�LVWDWLVWLNVHO�DoÕGDQ�DQODPOÕ�IDUN�
VDSWDQÕOPDGÕ�� &LQVL\HWLQ� PDOLJQ� JUXSWDNL� KDVWDODUGDNL� PX��
WDV\RQ�E|OJHVL��]HULQH�HWNLVL�ROPDGÕ÷Õ�G�ú�Q�OG���7DEOR�,9��

Tablo IV.�0DOLJQ�JUXSWD�PXWDV\RQODUD�J|UH�FLQVL\HW�GD÷ÕOÕPÕ�

0DOLJQ�JUXSWDNL�KDVWDODUÕQ�PXWDV\RQODUD�J|UH�\Dú�RUWDODPDVÕ�
GH÷HUOHQGLULOGL÷LQGH� PXWDV\RQX� RODQ� KDVWDODUOD� PXWDV\RQX�
VDSWDQPD\DQ� KDVWDODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
EXOXQPDPÕúWÕU��7DEOR�9��

Tablo V. 0DOLJQ�JUXSWD�PXWDV\RQODUD�J|UH�\Dú�RUWDODPDVÕ�

0XWDV\RQ�RODQ�YH�ROPD\DQ�KDVWDODUÕQ�W�P|U�HYUHOHUL�GH÷HU-
OHQGLULOGL÷LQGH� DUDODUÕQGD� LVWDWLVWLNVHO� DoÕGDQ� DQODPOÕ� IDUN�
EXOXQPDGÕ�� 0XWDV\RQXQ� YDUOÕ÷Õ� LOH� KDVWDOÕ÷ÕQ� HYUHVL�
LOLúNLOHQGLULOHPHPLúWLU��7DEOR�9,��

Tablo VI. 0DOLJQ�JUXSWD�PXWDV\RQODUD�J|UH�W�P|U�HYUHOHPHVL�

<):<1̪5)
*�Q�P�]GH� J|U�QW�OHPH� \|QWHPOHULQLQ� ROGXNoD� JHOLúPLú�
ROPDVÕQD� UD÷PHQ� HNVWUDKHSDWLN�..�J|U�QW�OHPH�\|QWHPOH��
UL\OH�WDQÕ�NRQXOPDVÕ�]RU�ELU�KDVWDOÕNWÕU��%X�QHGHQOH�LQVLGDQVÕ�
JLGHUHN�DUWDQ�EX�W�P|UGH�\HQL�WDQÕ�PHWRGODUÕQÕQ�JHOLúWLULOPH��
VLQH�oDOÕúÕOPDNWDGÕU��0ROHN�OHU�WDQÕ�\|QWHPOHUL�VRQ�]DPDQODU-
GD� �]HULQGH� GXUXODQ� ELU� DOWHUQDWLIWLU�� *HOLúPLú� PROHN�OHU�
EL\RORML��..�NDUVLQRJHQH]LQGH�URO�DODQ�PROHN�OHU�IDNW|UOHULQ�
EHOLUOHQPHVL� LOH� |QOHPH�� WDQÕ�� WHGDYL� YH� SURJQR]D� NDWNÕ�
VD÷ODPÕúWÕU�����

6DIUD� VÕYÕVÕ� NXOODQÕODUDN� \DSÕODQ� |QFHNL� oDOÕúPDODUGD�� VDIUD�
VLWRORMLVLQLQ�VHQVLWLYLWHVL������VSHVLILWHVL������RODUDN�EXOXQ-
PXúNHQ�PROHN�OHU�\|QWHPOHULQ�VHQVLWLYLWHVL������VSHVLILWHVL�
���� RODUDN� ELOGLULOPLúWLU�� 6LWRORML� LOH� ELUOLNWH� PROHN�OHU�
EL\RPDUNHUODUÕQ�oDOÕúÕOPDVÕ\OD�VHQVLWLYLWHQLQ����¶\H�� VSHVL-
ILWHQLQ����¶\H�\�NVHOGL÷L�EXOXQPXúWXU������)ÕUoD�VLWRORMLVLQLQ�
PDOLJQLWH�WHVSLWL�LoLQ�GX\DUOÕOÕ÷Õ��|]J�OO�÷���SR]LWLI�SUHGLNWLI�
GH÷HUL�YH�QHJDWLI�SUHGLNWLI�GH÷HUL�VÕUDVÕ\OD����������������
YH������ELOGLULOPLúWLU��%X�UDNDPODU��3���YH�.�UDV�DQDOL]LQLQ�
VRQXoODUÕ�HNOHQHUHN�L\LOHúWLULOPLúWLU�����

7�P|U� V�SUHV|U� JHQOHULQ� LQDNWLYH� ROPDVÕ� YH� RQNRJHQOHULQ�
DNWLYH�ROPDVÕ\OD�K�FUHOHUGH�PDOLJQ�WUDVIRUPDV\RQ�J|U�O�U�YH�
W�P|U�ROXúXU��.LP\DVDO� DMDQODU� LOH�3��� W�P|U� VXSUHV|U�JHQ�
PXWDV\RQX� GDKD� |QFH� ELUoRN� LQVDQ� PDOLJQLWHVLQGH� J|VWHUL��
OPLúWLU�� ..¶GD� LPP�QRKLVWRNLP\DVDO� RODUDN� YH� PROHN�OHU�
HSLGHPL\RORMLN� oDOÕúPDODUOD� 3��� JHQ� PXWDV\RQX� J|VWHULO��
PLúWLU�YH�WHPHO�RODUDN�HNVRQ���YH��¶GH�oDOÕúÕOPÕúWÕU������..�

QÕQ� SDWRJHQH]LQGH� oHúLWOL� VLQ\DO� NDVNDGODUÕ�� PROHN�OOHUL� YH�
JHQHWLN� PXWDV\RQODUÕQGDNL� DQRUPDOOLNOHU� URO� R\QDU�� .5$6��
%5)��73����6PDG�YH�S��,1.�D�GDKLO�ROPDN��]HUH�JHQOHUGH�
ELU�GL]L�\�NVHN�RUDQGD�WHNUDUOD\DQ�PXWDV\RQODUOD�NDUDNWHUL]H�
HGLOLU��

.RORQ�� DNFL÷HU�� PHVDQH�� PHPH�� NDUDFL÷HU�� |]RIDJXV�� GHUL��
RYHU�NDUVLQRPODUÕQGD�\XPXúDN�GRNX�YH�RVWHRMHQLN� VDUNRP-
ODUGD�D\UÕFD�OHQIRPD�YH�O|VHPLOHUGH�3���JHQ�PXWDV\RQX�VÕN�
J|U�OPHNWHGLU� �����6ROLG� W�P|UOHUGH�3���JHQ�PXWDV\RQX�HQ�
VÕN�NRORUHNWDO�NDQVHUOHUGH�J|U�O�U�YH�KDVWDOÕ÷ÕQ�SURJQR]XQX�
\DQVÕWPDGD�|QHPOL�ELU�NULWHU�RODUDN�NDEXO�HGLOPHNWHGLU��������
3DQNUHDV� PDOLJQLWHOHULQGH� 3��� JHQ� PXWDV\RQODUÕ� \DNODúÕN�
����RUDQÕQGD�J|U�OPHNWHGLU��

dR÷X� NDQVHUGH�73��� HQ� VÕN� PXWDV\RQD� X÷UDPÕú� JHQOHUGHQ�
ELULGLU�� *HQHO� RODUDN�� 73��� PXWDV\RQODUÕ� W�P� ..� ODUÕQ�
\DNODúÕN�����
VLQGH�PHYFXWWXU��$QFDN�HNVWUDKHSDWLN�..�YH�
VDIUD� NHVHVL� NDUVLQRPODUÕQÕQ� LQWUDKHSDWLN� ..¶ODUGDQ� GDKD�
\�NVHN�ELU�73���PXWDV\RQX�VÕNOÕ÷ÕQD� VDKLS�ROGX÷X�ELOGLULO��
PLúWLU� ������..¶GD���
�GDQ� ID]OD� IDUNOÕ�3���JHQ�PXWDV\RQX�
WDQÕPODQPÕúWÕU��%X�GXUXP�WRSOXPVDO�YH�FR÷UDIL�IDUNOÕOÕODU�LOH�
IDUNOÕ� oHYUHVHO� WRNVLQOHUH�PDUX]L\HW� QHGHQL\OH� RODELOLU� ������
<�NVHN� YHULPOL� JHQRPLNWHNL� LOHUOHPHOHUGHQ� \DUDUODQDQ� VRQ�
oDOÕúPDODU�� ..¶QÕQ� JHQHWLN� \DSÕVÕQÕ� RUWD\D� oÕNDUPÕú� YH�
DOWÕQGD�\DWDQ�EL\RORML\L�DQODPDPÕ]Õ�E�\�N�|Oo�GH�DUWÕUPÕúWÕU��
+�FUH� G|QJ�V�� NRQWURO�QGH�� K�FUH� VLQ\DO� \ROODUÕQGD� YH�
NURPDWLQ�GLQDPLNOHULQGH�URO�R\QDGÕ÷Õ�ELOLQHQ�73����.5$6��
60$'��� %5$)�� 0//���$5,'�$�� 3%50�� YH� %$3�� JLEL�
JHQOHUGHNL� \�NVHN� RUDQGD� WHNUDUOD\DQ� ELU� GL]L� PXWDV\RQ��
EXQODUÕQ�DUDúWÕUÕOPDVÕQD�\RO�DoPÕúWÕU���������

/LWHUDW�UGH�..¶GD�3���VHNDQVODUÕ\OD�\D\ÕQODQPÕú�EHú�IDUNOÕ�
oDOÕúPDGD�HNVRQ���YH��¶GH����¶GHQ�ID]OD�PXWDV\RQ�VDSWDQ-
PÕúWÕU��%X� oDOÕúPDODUGD� oRN� D]� ROJX� LQFHOHQPLú� YH� ��� YH� ���
HNVRQODUD�RGDNODQÕOPÕúWÕU�������+LoELU�oDOÕúPDGD�3��¶�Q�W�P�
HNVRQODUÕ� LQFHOHQPHPLúWLU�� 'ROD\ÕVÕ\OD� J|]GHQ� NDoPÕú� SHN�
oRN� |QHPOL� PXWDV\RQ� RODELOLU�� 3��� SURWHLQLQLQ� 1�WHUPLQDO�
WUDQVNULSVL\RQHO� IRQNVL\RQODUÕ� GD� |QHPOLGLU� YH� HNVRQ� ����
WDUDIÕQGDQ�NRGODQÕU��&�WHUPLQDO�LVH�'1$�WDPLULQGH�YH�DSRSL-
WR]LVLQ� X\DUÕOPDVÕQGD� |QHPOLGLU� YH� HNVRQ� ����� WDUDIÕQGDQ�
NRGODQÕU�� øQVDQ� NRODQMLRNDUVLQRPXQGD� LQVHUVL\RQ� YH�
GHOHV\RQODU�RODELOLU�DQFDN�HQ�VÕN�J|U�OHQOHU�QRNWD�PXWDV\RQ-
ODUGÕU�YH�EXQODU�1�YH�&�WHUPLQDOOHULQGH�J|U�O�U��øQVDQ�NDQVHU�
oDOÕúPDODUÕQGD� LQVHUVL\RQ�YH�GHOHV\RQODU�HNVRQ�����YH������
GH�����H�J|UH�GDKD�VÕN�J|U�O�U��dDOÕúPDPÕ]GD�GD�HNVRQ���YH�
�¶GHNL� PXWDV\RQODU� DUDúWÕUÕOPÕúWÕ�� (NVRQ� �¶GHNL� ���������
QROX� NRGRQXQGD� VLWR]LQ� ED]ÕQÕQ� GHOHV\RQD� X÷UDPDVÕ� YH�
���������QROX�NRGRQGD�WLPLQ�ED]ÕQÕQ�LQVHUVL\RQD�X÷UDPDVÕ���
HNVRQ��¶GH� LVH����������QROX�NRGRQGD�QRUPDO�SR]LV\RQGD�
DGHQLQ�ED]Õ�\HULQH�VLWR]LQ�ED]ÕQÕQ�JHOPHVL�YH����������QROX�
NRGRQGD� QRUPDO� SR]LV\RQGD� JXDQLQ� ED]Õ� \HULQH� FDGHQLQ�
ED]ÕQÕQ� JHOPHVL� ..¶OÕ� KDVWDODUGD� DQODPOÕ� RODUDN� GDKD� VÕN�
EXOXQGX��

/LWHUDW�UGH�EXJ�QH�NDGDU�\DSÕODQ�oDOÕúPDODUGD�RUWDN�VDSWDQDQ�
QRNWD� W�P|U�Q� VDIKDVÕ� LOH� JHQ�GH÷LúLNOL÷L� DUDVÕQGDNL� SR]LWLI�
LOLúNLGLU��;LDR�)DQJ�/LX�YH�DUNDGDúODUÕQÕQ�\DSWÕ÷Õ�oDOÕúPDGD�
..¶OÕ�GRNXODUGD����KDVWDQÕQ���¶VLQGH�3���JHQ�PXWDV\RQODUÕ�
J|U�OP�úNHQ� ��� KDVWDGD� 3��� SURWHLQL� SR]LWLI� EXOXQPXúWXU��
3��� SURWHLQLQLQ� NRODQMLN� HSLWHO� K�FUHOHULQLQ� oHNLUGH÷LQGH�
ORNDOL]H� ROGX÷X� WHVSLW� HGLOPLú� D\UÕFD� 3��� SURWHLQ� VDOÕQÕPÕ�
RODQODU�YH�ROPD\DQODU�DUDVÕQGD�GLIHUDQVL\DV\RQ�YH�LQYD]\RQ�
DoÕVÕQGDQ� EHOLUJLQ� IDUNÕOÕNODU� EXOXQPXúWXU�� %XQXQOD� ELUOLNWH�
PXWDV\RQ�RODQODU�LOH�ROPD\DQODU�DUDVÕQGD�\Dú��FLQVL\HW��GLIIHU-
DQVLDV\RQ�YH�LQYD]\RQ�GHUHFHVL�� OHQI�QRGX�PHWDVWD]Õ��W�P|U�
HYUHVL� \|Q�QGHQ� EHOLUJLQ� IDUN� J|U�OPHPLúWLU� ������ %L]LP�
oDOÕúPDPÕ]GD�GD�\Dú��FLQVL\HW��OHQI�QRGX�PHWDVWD]Õ��SRUWDO�YHQ�
LQYD]\RQX�� W�P|U�HYUHVL� LOH�3���JHQ�PXWDV\RQX� LOH�DQODPOÕ�
ELU� LOLúNL� EXOXQDPDGÕ�� %X� GXUXPXQ� EL]LP� oDOÕúPDPÕ]GDNL�
KDVWDODUÕQ� oR÷XQXQ� LOHUL� HYUHGH� ROPDVÕ� YH� W�P� PXWDV\RQ�
E|OJHOHULQLQ� KDVWDODUGD� EHQ]HU� VD\ÕGD� YH� \�NVHN� RUDQGD�
EXOXQX\RU� ROPDVÕ� QHGHQL\OH� RODELOHFH÷L� G�ú�Q�OG���$\UÕFD�

oDOÕúPDPÕ]GD� 3��� HNVRQ� �¶GHNL� ��������� QROX� E|OJHVL� YH�
��������� QROX� E|OJHVLQGHNL� PXWDV\RQODUÕQ� W�P|U� GDKD�
N�o�N�ER\XWODUGD\NHQ��RUWDODPD���FP��RUWD\D�oÕNWÕ÷Õ�DQFDN�
EX� PXWDV\RQODUÕQ� KDVWDOÕ÷ÕQ� VD÷� NDOÕPÕ� �]HULQH� HWNLVL�
ROPDGÕ÷Õ�WHVSLW�HGLOGL�
*HPVLWDELQ� ED]OÕ� NHPRWHUDSL�� VDIUD� \ROX� NDQVHUOHUL� LoLQ�
PHYFXW� VWDQGDUW� WHGDYLGLU� YH� JHPVLWDELQH� GLUHQo�� NOLQLN�
]RUOXN� ROPD\D� GHYDP� HWPHNWHGLU�� 73��� PXWDV\RQXQXQ��
..¶OÕ�KDVWDODUGD�]D\ÕI�NOLQLNRSDWRORMLN�|]HOOLNOHU�YH�KD\DWWD�
NDOPD�LOH�LOLúNLOL�ROGX÷X�J|VWHULOPLúWLU������

3��� SURWHLQ� LPP�QUHDNWLYLWHVLQL� W�P|U� E|OJHVL�� W�P|U�
GHUHFHVL� YH�KDVWDODUÕQ� VD÷NDOÕPÕ� LOH� NDUúÕODúWÕUPDN� LoLQ� HVNL�
DQWLNRU� LOH� HOGH� HGLOHQ� LPP�QRKLVWRNLP\DVDO� VRQXoODU�
NXOODQÕOPÕúWÕU�� 3URNVLPDO� W�P|UOHULQ� \DNODúÕN� �oWH� ELULQLQ�
������� ]D\ÕI� 3��� LPP�QRSR]LWLIOL÷L� HNVSUHVH� HWWL÷L�
EXOXQXUNHQ��DOW�RUWD�E|OJH�W�P|UOHULQGH�RUWD�LPP�QRSR]LWLYL-
WH� YH� GDKD� \�NVHN� RUDQ� �������� J|]OHQPLúWLU�� 6RQ� RODUDN�
DPSXOOD� ������ YH� VDIUD� NHVHVL� ������� W�P|UOHULQGH� RUWD� YH�
EHOLUJLQ� 3��� LPP�QRSR]LWLIOL÷L� J|]OHQPLúWLU�� $PSXOOD� YH�
VDIUD�NHVHVLQLQ�DOW�RUWD�E|OJHVL�W�P|UOHULQGH��G�ú�N�GHUHFHOL�
QHRSOD]PDODUD�NÕ\DVOD�\�NVHN�GHUHFHOL�3���SR]LWLIOL÷L�DQODPOÕ�
GHUHFHGH� \�NVHN� EXOXQPXúWXU�� 7DP� WDNLS� HGLOHQ� YDNDODUGD�
����DOW�RUWD�E|OJH�W�P|U����3���QHJDWLI�W�P|U��RODQ�KDVWDODUÕQ�
PHG\DQ�VD÷NDOÕPÕ������D\�LNHQ��3���SR]LWLI�W�P|U��RODQODUÕQ�
VD÷NDOÕPÕ�����D\�WHVSLW�HGLOPLúWLU������

/LWHUDW�UGH�3���JHQ�GH÷LúLNOLNOHUL�LOH�FLQVL\HW�YH�\Dú�DUDVÕQGD�
LOLúNL�ROGXNoD�VÕN�RUDQGD�DUDúWÕUÕOPÕúWÕU��<Dú�..�SURJQR]XQGD�
HWNLOL�IDNW|UOHUGHQ�ELULVLGLU�YH�|]HOOLNOH����\Dú�YH��]HULQGHNL�
ROJXODUGD�SURJQR]�GDKD�D÷ÕU�VH\UHWPHNWHGLU������dDOÕúPDPÕ]-
GD�FLQVL\HW� LOH�3���SR]LWLIOL÷L�DUDVÕQGD� LVWDWLVWLNVHO�ELU� LOLúNL�
VDSWDQPDPÕúWÕU��%X�EXOJX�OLWHUDW�U�LOH�X\XPOXGXU�YH�FLQVL\H-
WLQ� 3��� JHQ� GH÷LúLNOL÷LQL� HWNLOH\HQ� ELU� IDNW|U� ROPDGÕ÷ÕQÕ�
G�ú�QG�UPHNWHGLU��<LQH�oDOÕúPDPÕ]GD�\Dú�LOH�3���JHQLQGHNL�
PXWDV\RQODU�DUDVÕQGD�DQODPOÕ�LOLúNL�EXOXQPDPÕúWÕU�

'HQOHU�.ÕOÕo�$��YH�DUN�$NG�7ÕS�'�����������

���

SONUÇ
6RQXo�RODUDN�oDOÕúPDPÕ]GD�VDIUD�VÕYÕVÕQÕQ�PROHN�OHU�LQFHOH-
PHVL�LOH�HNVWUDKHSDWLN�..¶OÕ�KDVWDODUGD��3���JHQLQGH�HNVRQ���
YH� �¶GH� GDKD� |QFH� WDQÕPODQPDPÕú� ED]Õ� PXWDV\RQODU� WHVSLW�
HGLOPLúWLU�� %X� PXWDV\RQODUÕQ� YDUOÕ÷Õ� LOH� W�P|U�Q� HYUHVL�
DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�EXOXQPDPÕúWÕU��3���JHQ�PXWDV\RQ-
ODUÕQÕQ� KHSVLQLQ� NOLQLNWH� NXOODQÕPÕQGD� WHN� EDúÕQD� WDQÕ� NLWHUL�
ROPD\D�\HWPH\HFH÷L�� DQFDN� WDQÕ\Õ�NXYYHWOHQGLULFL�ELU�NULWHU�
RODELOHFH÷L�G�ú�Q�OP�úW�U�
 
(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
6�OH\PDQ�'HPLUHO�hQLYHUVLWHVL�%LOLPVHO�$UDúWÕUPD�3URMHOHUL�
'DQÕúPD�.XUXOX¶QGDQ�RQD\�DOÕQPÕúWÕU��.DUD�6D\Õ�1R���������
7DULK��������������

+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� ��$�'�.���0�&�.��� 7DVDUÕP� ±�$�'�.���0�&�.���0�$���
3�$�.���1�ù�&��'HQHWOHPH���$�'�.���0�&�.���0�$���3�$�.���
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J|U�O�UNHQ���KDVWDGD���������L]OHQPHGL�
(NVRQ���GHNL����PXWDV\RQ����������QROX�NRGRQGD�DGHQR]LQ�
ED]ÕQÕQ�GHOHV\RQD�X÷UDPDVÕ\OD�LGL��0DOLJQ�KDVWDODUÕQ���¶VÕQ-
GD� ��� ���� EX� PXWDV\RQD� UDVWODQÕOGÕ�� '|UW� KDVWDGD� ��� ����
L]OHQPHGL��%HQLJQ�JUXSWD� LVH�KDVWDODUÕQ���¶�QGH� �������EX�
PXWDV\RQD�UDVWODQÕOGÕ��$OWÕ�KDVWDGD��������L]OHQPHGL�
(NVRQ� �� GHNL� ��� PXWDV\RQ� ��������� QROX� NRGRQGD� WLPLQ�
ED]ÕQÕQ� LQVHUVL\RQD� X÷UDPDVÕ� LGL�� 0DOLJQ� JUXSWD� KDVWDODUÕQ�
��
XQGD�������������EX�PXWDV\RQD�UDVWODQÕOGÕ��%LU�KDVWDGD����
�����L]OHQPHGL��%HQLQJ�JUXSWDNL�KDVWDODUÕQ���¶�QGH��������EX�
PXWDV\RQD�UDVWODQÕOGÕ��$OWÕ�KDVWDGD��������L]OHQPHGL�
(NVRQ� �� GH� �� E|OJHGH� PXWDV\RQD� UDVWODQÕOGÕ�� %LULQFL� PX��
WDV\RQ� ��������� QROX� NRGRQGD� QRUPDO� SR]LV\RQGD� DGHQLQ�
ED]Õ�\HULQH�VLWR]LQ�ED]ÕQÕQ�JHOPHVL\GL��%X�NRODQMLRNDUVLQRP-
OX�KDVWDODUÕQ���¶VLQGH��������J|U�OG����¶LQGH��������DGHQLQ�
ED]Õ�QRUPDO�NRQXPXQX�NRUX\RUGX��%HQLJQ�JUXSWD�LVH�KDVWD-
ODUÕQ� ��¶�QGH� ��� ������ EX� PXWDV\RQ� J|U�OG��� �¶VLQGH� ���
������WHVSLW�HGLOPHGL��

(NVRQ���GHNL����PXWDV\RQ����������QROX�NRGRQGD�QRUPDO�
SR]LV\RQGD�JXDQLQ�ED]Õ� \HULQH� FDGHQLQ�ED]ÕQÕQ�JHOPHVL\GL��
%X�..¶OÕ�KDVWDODUÕQ���¶VLQGH��������J|U�OG����¶LQGH��������
J|U�OPHGL�� $GHQLQ� ED]Õ� QRUPDO� NRQXPXQX� NRUX\RUGX��
%HQLJQ� JUXSWDNL� KDVWDODUÕQ� LVH� KDVWDODUÕQ� ��¶VLQGH� ��� ����
J|U�OG�����¶VLQGH��������WHVSLW�HGLOPHGL�
0DOLJQ� YH� EHQLJQ� JUXSODU� NDUúÕODúWÕUÕOGÕ÷ÕQGD� PXWDV\RQXQ�
YDUOÕ÷Õ� DoÕVÕQGDQ� (NVRQ� �� LQ� ��������� QROX� NRGRQX��
���������QROX�NRGRQX��HNVRQ���LQ����������QROX�NRGRQX��
���������QROX�NRGRQXQGD�DQODPOÕ�IDUNOÕOÕN�YDUGÕ��S����������
%XOJXODU�7DEOR�,,,¶GH�YHULOPLúWLU�

Tablo III. %HQLJQ�YH�PDOLJQ�JUXSWD�PXWDV\RQ�\�]GHOHUL�

 

0DOLJQ�JUXSWDNL����KDVWDQÕQ���¶VL� ������NDGÕQ����¶L� ������
HUNHNWL�� 0DOLJQ� JUXSWDNL� KDVWDODUÕQ� FLQVL\HWL� LOH� PXWDV\RQ�
E|OJHOHUL�NDUúÕODúWÕUÕOGÕ÷ÕQGD�LVWDWLVWLNVHO�DoÕGDQ�DQODPOÕ�IDUN�
VDSWDQÕOPDGÕ�� &LQVL\HWLQ� PDOLJQ� JUXSWDNL� KDVWDODUGDNL� PX��
WDV\RQ�E|OJHVL��]HULQH�HWNLVL�ROPDGÕ÷Õ�G�ú�Q�OG���7DEOR�,9��

Tablo IV.�0DOLJQ�JUXSWD�PXWDV\RQODUD�J|UH�FLQVL\HW�GD÷ÕOÕPÕ�

0DOLJQ�JUXSWDNL�KDVWDODUÕQ�PXWDV\RQODUD�J|UH�\Dú�RUWDODPDVÕ�
GH÷HUOHQGLULOGL÷LQGH� PXWDV\RQX� RODQ� KDVWDODUOD� PXWDV\RQX�
VDSWDQPD\DQ� KDVWDODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
EXOXQPDPÕúWÕU��7DEOR�9��

Tablo V. 0DOLJQ�JUXSWD�PXWDV\RQODUD�J|UH�\Dú�RUWDODPDVÕ�

0XWDV\RQ�RODQ�YH�ROPD\DQ�KDVWDODUÕQ�W�P|U�HYUHOHUL�GH÷HU-
OHQGLULOGL÷LQGH� DUDODUÕQGD� LVWDWLVWLNVHO� DoÕGDQ� DQODPOÕ� IDUN�
EXOXQPDGÕ�� 0XWDV\RQXQ� YDUOÕ÷Õ� LOH� KDVWDOÕ÷ÕQ� HYUHVL�
LOLúNLOHQGLULOHPHPLúWLU��7DEOR�9,��

Tablo VI. 0DOLJQ�JUXSWD�PXWDV\RQODUD�J|UH�W�P|U�HYUHOHPHVL�

<):<1̪5)
*�Q�P�]GH� J|U�QW�OHPH� \|QWHPOHULQLQ� ROGXNoD� JHOLúPLú�
ROPDVÕQD� UD÷PHQ� HNVWUDKHSDWLN�..�J|U�QW�OHPH�\|QWHPOH��
UL\OH�WDQÕ�NRQXOPDVÕ�]RU�ELU�KDVWDOÕNWÕU��%X�QHGHQOH�LQVLGDQVÕ�
JLGHUHN�DUWDQ�EX�W�P|UGH�\HQL�WDQÕ�PHWRGODUÕQÕQ�JHOLúWLULOPH��
VLQH�oDOÕúÕOPDNWDGÕU��0ROHN�OHU�WDQÕ�\|QWHPOHUL�VRQ�]DPDQODU-
GD� �]HULQGH� GXUXODQ� ELU� DOWHUQDWLIWLU�� *HOLúPLú� PROHN�OHU�
EL\RORML��..�NDUVLQRJHQH]LQGH�URO�DODQ�PROHN�OHU�IDNW|UOHULQ�
EHOLUOHQPHVL� LOH� |QOHPH�� WDQÕ�� WHGDYL� YH� SURJQR]D� NDWNÕ�
VD÷ODPÕúWÕU�����

6DIUD� VÕYÕVÕ� NXOODQÕODUDN� \DSÕODQ� |QFHNL� oDOÕúPDODUGD�� VDIUD�
VLWRORMLVLQLQ�VHQVLWLYLWHVL������VSHVLILWHVL������RODUDN�EXOXQ-
PXúNHQ�PROHN�OHU�\|QWHPOHULQ�VHQVLWLYLWHVL������VSHVLILWHVL�
���� RODUDN� ELOGLULOPLúWLU�� 6LWRORML� LOH� ELUOLNWH� PROHN�OHU�
EL\RPDUNHUODUÕQ�oDOÕúÕOPDVÕ\OD�VHQVLWLYLWHQLQ����¶\H�� VSHVL-
ILWHQLQ����¶\H�\�NVHOGL÷L�EXOXQPXúWXU������)ÕUoD�VLWRORMLVLQLQ�
PDOLJQLWH�WHVSLWL�LoLQ�GX\DUOÕOÕ÷Õ��|]J�OO�÷���SR]LWLI�SUHGLNWLI�
GH÷HUL�YH�QHJDWLI�SUHGLNWLI�GH÷HUL�VÕUDVÕ\OD����������������
YH������ELOGLULOPLúWLU��%X�UDNDPODU��3���YH�.�UDV�DQDOL]LQLQ�
VRQXoODUÕ�HNOHQHUHN�L\LOHúWLULOPLúWLU�����

7�P|U� V�SUHV|U� JHQOHULQ� LQDNWLYH� ROPDVÕ� YH� RQNRJHQOHULQ�
DNWLYH�ROPDVÕ\OD�K�FUHOHUGH�PDOLJQ�WUDVIRUPDV\RQ�J|U�O�U�YH�
W�P|U�ROXúXU��.LP\DVDO� DMDQODU� LOH�3��� W�P|U� VXSUHV|U�JHQ�
PXWDV\RQX� GDKD� |QFH� ELUoRN� LQVDQ� PDOLJQLWHVLQGH� J|VWHUL��
OPLúWLU�� ..¶GD� LPP�QRKLVWRNLP\DVDO� RODUDN� YH� PROHN�OHU�
HSLGHPL\RORMLN� oDOÕúPDODUOD� 3��� JHQ� PXWDV\RQX� J|VWHULO��
PLúWLU�YH�WHPHO�RODUDN�HNVRQ���YH��¶GH�oDOÕúÕOPÕúWÕU������..�

QÕQ� SDWRJHQH]LQGH� oHúLWOL� VLQ\DO� NDVNDGODUÕ�� PROHN�OOHUL� YH�
JHQHWLN� PXWDV\RQODUÕQGDNL� DQRUPDOOLNOHU� URO� R\QDU�� .5$6��
%5)��73����6PDG�YH�S��,1.�D�GDKLO�ROPDN��]HUH�JHQOHUGH�
ELU�GL]L�\�NVHN�RUDQGD�WHNUDUOD\DQ�PXWDV\RQODUOD�NDUDNWHUL]H�
HGLOLU��

.RORQ�� DNFL÷HU�� PHVDQH�� PHPH�� NDUDFL÷HU�� |]RIDJXV�� GHUL��
RYHU�NDUVLQRPODUÕQGD�\XPXúDN�GRNX�YH�RVWHRMHQLN� VDUNRP-
ODUGD�D\UÕFD�OHQIRPD�YH�O|VHPLOHUGH�3���JHQ�PXWDV\RQX�VÕN�
J|U�OPHNWHGLU� �����6ROLG� W�P|UOHUGH�3���JHQ�PXWDV\RQX�HQ�
VÕN�NRORUHNWDO�NDQVHUOHUGH�J|U�O�U�YH�KDVWDOÕ÷ÕQ�SURJQR]XQX�
\DQVÕWPDGD�|QHPOL�ELU�NULWHU�RODUDN�NDEXO�HGLOPHNWHGLU��������
3DQNUHDV� PDOLJQLWHOHULQGH� 3��� JHQ� PXWDV\RQODUÕ� \DNODúÕN�
����RUDQÕQGD�J|U�OPHNWHGLU��

dR÷X� NDQVHUGH�73��� HQ� VÕN� PXWDV\RQD� X÷UDPÕú� JHQOHUGHQ�
ELULGLU�� *HQHO� RODUDN�� 73��� PXWDV\RQODUÕ� W�P� ..� ODUÕQ�
\DNODúÕN�����
VLQGH�PHYFXWWXU��$QFDN�HNVWUDKHSDWLN�..�YH�
VDIUD� NHVHVL� NDUVLQRPODUÕQÕQ� LQWUDKHSDWLN� ..¶ODUGDQ� GDKD�
\�NVHN�ELU�73���PXWDV\RQX�VÕNOÕ÷ÕQD� VDKLS�ROGX÷X�ELOGLULO��
PLúWLU� ������..¶GD���
�GDQ� ID]OD� IDUNOÕ�3���JHQ�PXWDV\RQX�
WDQÕPODQPÕúWÕU��%X�GXUXP�WRSOXPVDO�YH�FR÷UDIL�IDUNOÕOÕODU�LOH�
IDUNOÕ� oHYUHVHO� WRNVLQOHUH�PDUX]L\HW� QHGHQL\OH� RODELOLU� ������
<�NVHN� YHULPOL� JHQRPLNWHNL� LOHUOHPHOHUGHQ� \DUDUODQDQ� VRQ�
oDOÕúPDODU�� ..¶QÕQ� JHQHWLN� \DSÕVÕQÕ� RUWD\D� oÕNDUPÕú� YH�
DOWÕQGD�\DWDQ�EL\RORML\L�DQODPDPÕ]Õ�E�\�N�|Oo�GH�DUWÕUPÕúWÕU��
+�FUH� G|QJ�V�� NRQWURO�QGH�� K�FUH� VLQ\DO� \ROODUÕQGD� YH�
NURPDWLQ�GLQDPLNOHULQGH�URO�R\QDGÕ÷Õ�ELOLQHQ�73����.5$6��
60$'��� %5$)�� 0//���$5,'�$�� 3%50�� YH� %$3�� JLEL�
JHQOHUGHNL� \�NVHN� RUDQGD� WHNUDUOD\DQ� ELU� GL]L� PXWDV\RQ��
EXQODUÕQ�DUDúWÕUÕOPDVÕQD�\RO�DoPÕúWÕU���������

/LWHUDW�UGH�..¶GD�3���VHNDQVODUÕ\OD�\D\ÕQODQPÕú�EHú�IDUNOÕ�
oDOÕúPDGD�HNVRQ���YH��¶GH����¶GHQ�ID]OD�PXWDV\RQ�VDSWDQ-
PÕúWÕU��%X� oDOÕúPDODUGD� oRN� D]� ROJX� LQFHOHQPLú� YH� ��� YH� ���
HNVRQODUD�RGDNODQÕOPÕúWÕU�������+LoELU�oDOÕúPDGD�3��¶�Q�W�P�
HNVRQODUÕ� LQFHOHQPHPLúWLU�� 'ROD\ÕVÕ\OD� J|]GHQ� NDoPÕú� SHN�
oRN� |QHPOL� PXWDV\RQ� RODELOLU�� 3��� SURWHLQLQLQ� 1�WHUPLQDO�
WUDQVNULSVL\RQHO� IRQNVL\RQODUÕ� GD� |QHPOLGLU� YH� HNVRQ� ����
WDUDIÕQGDQ�NRGODQÕU��&�WHUPLQDO�LVH�'1$�WDPLULQGH�YH�DSRSL-
WR]LVLQ� X\DUÕOPDVÕQGD� |QHPOLGLU� YH� HNVRQ� ����� WDUDIÕQGDQ�
NRGODQÕU�� øQVDQ� NRODQMLRNDUVLQRPXQGD� LQVHUVL\RQ� YH�
GHOHV\RQODU�RODELOLU�DQFDN�HQ�VÕN�J|U�OHQOHU�QRNWD�PXWDV\RQ-
ODUGÕU�YH�EXQODU�1�YH�&�WHUPLQDOOHULQGH�J|U�O�U��øQVDQ�NDQVHU�
oDOÕúPDODUÕQGD� LQVHUVL\RQ�YH�GHOHV\RQODU�HNVRQ�����YH������
GH�����H�J|UH�GDKD�VÕN�J|U�O�U��dDOÕúPDPÕ]GD�GD�HNVRQ���YH�
�¶GHNL� PXWDV\RQODU� DUDúWÕUÕOPÕúWÕ�� (NVRQ� �¶GHNL� ���������
QROX� NRGRQXQGD� VLWR]LQ� ED]ÕQÕQ� GHOHV\RQD� X÷UDPDVÕ� YH�
���������QROX�NRGRQGD�WLPLQ�ED]ÕQÕQ�LQVHUVL\RQD�X÷UDPDVÕ���
HNVRQ��¶GH� LVH����������QROX�NRGRQGD�QRUPDO�SR]LV\RQGD�
DGHQLQ�ED]Õ�\HULQH�VLWR]LQ�ED]ÕQÕQ�JHOPHVL�YH����������QROX�
NRGRQGD� QRUPDO� SR]LV\RQGD� JXDQLQ� ED]Õ� \HULQH� FDGHQLQ�
ED]ÕQÕQ� JHOPHVL� ..¶OÕ� KDVWDODUGD� DQODPOÕ� RODUDN� GDKD� VÕN�
EXOXQGX��

/LWHUDW�UGH�EXJ�QH�NDGDU�\DSÕODQ�oDOÕúPDODUGD�RUWDN�VDSWDQDQ�
QRNWD� W�P|U�Q� VDIKDVÕ� LOH� JHQ�GH÷LúLNOL÷L� DUDVÕQGDNL� SR]LWLI�
LOLúNLGLU��;LDR�)DQJ�/LX�YH�DUNDGDúODUÕQÕQ�\DSWÕ÷Õ�oDOÕúPDGD�
..¶OÕ�GRNXODUGD����KDVWDQÕQ���¶VLQGH�3���JHQ�PXWDV\RQODUÕ�
J|U�OP�úNHQ� ��� KDVWDGD� 3��� SURWHLQL� SR]LWLI� EXOXQPXúWXU��
3��� SURWHLQLQLQ� NRODQMLN� HSLWHO� K�FUHOHULQLQ� oHNLUGH÷LQGH�
ORNDOL]H� ROGX÷X� WHVSLW� HGLOPLú� D\UÕFD� 3��� SURWHLQ� VDOÕQÕPÕ�
RODQODU�YH�ROPD\DQODU�DUDVÕQGD�GLIHUDQVL\DV\RQ�YH�LQYD]\RQ�
DoÕVÕQGDQ� EHOLUJLQ� IDUNÕOÕNODU� EXOXQPXúWXU�� %XQXQOD� ELUOLNWH�
PXWDV\RQ�RODQODU�LOH�ROPD\DQODU�DUDVÕQGD�\Dú��FLQVL\HW��GLIIHU-
DQVLDV\RQ�YH�LQYD]\RQ�GHUHFHVL�� OHQI�QRGX�PHWDVWD]Õ��W�P|U�
HYUHVL� \|Q�QGHQ� EHOLUJLQ� IDUN� J|U�OPHPLúWLU� ������ %L]LP�
oDOÕúPDPÕ]GD�GD�\Dú��FLQVL\HW��OHQI�QRGX�PHWDVWD]Õ��SRUWDO�YHQ�
LQYD]\RQX�� W�P|U�HYUHVL� LOH�3���JHQ�PXWDV\RQX� LOH�DQODPOÕ�
ELU� LOLúNL� EXOXQDPDGÕ�� %X� GXUXPXQ� EL]LP� oDOÕúPDPÕ]GDNL�
KDVWDODUÕQ� oR÷XQXQ� LOHUL� HYUHGH� ROPDVÕ� YH� W�P� PXWDV\RQ�
E|OJHOHULQLQ� KDVWDODUGD� EHQ]HU� VD\ÕGD� YH� \�NVHN� RUDQGD�
EXOXQX\RU� ROPDVÕ� QHGHQL\OH� RODELOHFH÷L� G�ú�Q�OG���$\UÕFD�

oDOÕúPDPÕ]GD� 3��� HNVRQ� �¶GHNL� ��������� QROX� E|OJHVL� YH�
��������� QROX� E|OJHVLQGHNL� PXWDV\RQODUÕQ� W�P|U� GDKD�
N�o�N�ER\XWODUGD\NHQ��RUWDODPD���FP��RUWD\D�oÕNWÕ÷Õ�DQFDN�
EX� PXWDV\RQODUÕQ� KDVWDOÕ÷ÕQ� VD÷� NDOÕPÕ� �]HULQH� HWNLVL�
ROPDGÕ÷Õ�WHVSLW�HGLOGL�
*HPVLWDELQ� ED]OÕ� NHPRWHUDSL�� VDIUD� \ROX� NDQVHUOHUL� LoLQ�
PHYFXW� VWDQGDUW� WHGDYLGLU� YH� JHPVLWDELQH� GLUHQo�� NOLQLN�
]RUOXN� ROPD\D� GHYDP� HWPHNWHGLU�� 73��� PXWDV\RQXQXQ��
..¶OÕ�KDVWDODUGD�]D\ÕI�NOLQLNRSDWRORMLN�|]HOOLNOHU�YH�KD\DWWD�
NDOPD�LOH�LOLúNLOL�ROGX÷X�J|VWHULOPLúWLU������

3��� SURWHLQ� LPP�QUHDNWLYLWHVLQL� W�P|U� E|OJHVL�� W�P|U�
GHUHFHVL� YH�KDVWDODUÕQ� VD÷NDOÕPÕ� LOH� NDUúÕODúWÕUPDN� LoLQ� HVNL�
DQWLNRU� LOH� HOGH� HGLOHQ� LPP�QRKLVWRNLP\DVDO� VRQXoODU�
NXOODQÕOPÕúWÕU�� 3URNVLPDO� W�P|UOHULQ� \DNODúÕN� �oWH� ELULQLQ�
������� ]D\ÕI� 3��� LPP�QRSR]LWLIOL÷L� HNVSUHVH� HWWL÷L�
EXOXQXUNHQ��DOW�RUWD�E|OJH�W�P|UOHULQGH�RUWD�LPP�QRSR]LWLYL-
WH� YH� GDKD� \�NVHN� RUDQ� �������� J|]OHQPLúWLU�� 6RQ� RODUDN�
DPSXOOD� ������ YH� VDIUD� NHVHVL� ������� W�P|UOHULQGH� RUWD� YH�
EHOLUJLQ� 3��� LPP�QRSR]LWLIOL÷L� J|]OHQPLúWLU�� $PSXOOD� YH�
VDIUD�NHVHVLQLQ�DOW�RUWD�E|OJHVL�W�P|UOHULQGH��G�ú�N�GHUHFHOL�
QHRSOD]PDODUD�NÕ\DVOD�\�NVHN�GHUHFHOL�3���SR]LWLIOL÷L�DQODPOÕ�
GHUHFHGH� \�NVHN� EXOXQPXúWXU�� 7DP� WDNLS� HGLOHQ� YDNDODUGD�
����DOW�RUWD�E|OJH�W�P|U����3���QHJDWLI�W�P|U��RODQ�KDVWDODUÕQ�
PHG\DQ�VD÷NDOÕPÕ������D\�LNHQ��3���SR]LWLI�W�P|U��RODQODUÕQ�
VD÷NDOÕPÕ�����D\�WHVSLW�HGLOPLúWLU������

/LWHUDW�UGH�3���JHQ�GH÷LúLNOLNOHUL�LOH�FLQVL\HW�YH�\Dú�DUDVÕQGD�
LOLúNL�ROGXNoD�VÕN�RUDQGD�DUDúWÕUÕOPÕúWÕU��<Dú�..�SURJQR]XQGD�
HWNLOL�IDNW|UOHUGHQ�ELULVLGLU�YH�|]HOOLNOH����\Dú�YH��]HULQGHNL�
ROJXODUGD�SURJQR]�GDKD�D÷ÕU�VH\UHWPHNWHGLU������dDOÕúPDPÕ]-
GD�FLQVL\HW� LOH�3���SR]LWLIOL÷L�DUDVÕQGD� LVWDWLVWLNVHO�ELU� LOLúNL�
VDSWDQPDPÕúWÕU��%X�EXOJX�OLWHUDW�U�LOH�X\XPOXGXU�YH�FLQVL\H-
WLQ� 3��� JHQ� GH÷LúLNOL÷LQL� HWNLOH\HQ� ELU� IDNW|U� ROPDGÕ÷ÕQÕ�
G�ú�QG�UPHNWHGLU��<LQH�oDOÕúPDPÕ]GD�\Dú�LOH�3���JHQLQGHNL�
PXWDV\RQODU�DUDVÕQGD�DQODPOÕ�LOLúNL�EXOXQPDPÕúWÕU�

SONUÇ
6RQXo�RODUDN�oDOÕúPDPÕ]GD�VDIUD�VÕYÕVÕQÕQ�PROHN�OHU�LQFHOH-
PHVL�LOH�HNVWUDKHSDWLN�..¶OÕ�KDVWDODUGD��3���JHQLQGH�HNVRQ���
YH� �¶GH� GDKD� |QFH� WDQÕPODQPDPÕú� ED]Õ� PXWDV\RQODU� WHVSLW�
HGLOPLúWLU�� %X� PXWDV\RQODUÕQ� YDUOÕ÷Õ� LOH� W�P|U�Q� HYUHVL�
DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�EXOXQPDPÕúWÕU��3���JHQ�PXWDV\RQ-
ODUÕQÕQ� KHSVLQLQ� NOLQLNWH� NXOODQÕPÕQGD� WHN� EDúÕQD� WDQÕ� NLWHUL�
ROPD\D�\HWPH\HFH÷L�� DQFDN� WDQÕ\Õ�NXYYHWOHQGLULFL�ELU�NULWHU�
RODELOHFH÷L�G�ú�Q�OP�úW�U�
 
(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
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&'����&'���YH�&'����KHPDWRSRLHWLN�K�FUH�DOW�JUXSODUÕQGDNL�YLWDPLQ�'�UHVHSW|U��9'5��\�]GH�
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9'5�\�]GHOHUL�DUDVÕQGD�ELU�IDUN�WHVSLW�HGLOPHGL��S�������S�������S�������S��������/HQIRVLW�G�]H\�
OHUL\OH� W*)+� GH÷HUOHUL� DUDVÕQGD� LVWDWLVWLNVHO� ELU� NRUHODV\RQ� YDUGÕ� �U������� S��������� /HQIRVLW�
G�]H\OHUL\OH�&'���K�FUHOHULQ�9'5�\�]GHVL�GH÷HUOHUL�DUDVÕQGD�LVWDWLVWLNVHO�ELU�NRUHODV\RQ�YDUGÕ�
�U��������S��������
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ABSTRACT
Objective: 
,Q�WKLV�VWXG\��ZH�DLPHG�WR�FRPSDUH�WKH�UHODWLRQVKLS�RI�YLWDPLQ�
'� UHSODFHPHQW� ZLWK� WKH� SHUFHQWDJH� RI� YLWDPLQ� '� UHFHSWRU�
�9'5�� LQ� &'���� &'���� &'��� DQG� &'���� KHPDWRSRLHWLF�
FHOOV�DQG�LQIODPPDWRU\�PDUNHUV�LQ�VWDJH�����&.'�SDWLHQWV��

Method: 
,Q�WKLV�SURVSHFWLYH�VWXG\�����VWDJH������QRW�RQ�UHQDO�UHSODFH�
PHQW� WUHDWPHQW�� &.'� SDWLHQWV� ZLWK� HVWLPDWHG� JORPHUXODU�
ILOWUDWLRQ� UDWH� �H*)5����PO�PLQ�����P2� ZHUH� LQFOXGHG��
6HUXP�FUHDWLQLQH��H*)5��LQWDFW�SDUDWKRUPRQH��L37+������2+�
9LWDPLQ�'��OHYHOV��&53��QHXWURSKLO��O\PSKRF\WH�YDOXHV�DQG�
9'5�SHUFHQWDJHV�LQ�&'���&'���&'���&'����KHPDWRSRL�
HWLF�FHOOV�ZHUH�FDOFXODWHG��3DWLHQWV�ZHUH�GLYLGHG�LQWR�JURXSV�
ZLWK�D�GLDJQRVLV�RI�9LWDPLQ�'�GHILFLHQF\������DQG�����QJ�GO��
DFFRUGLQJ� WR� ���2+�9LWDPLQ�'�� OHYHOV�� DFFRUGLQJ� WR�&.'�
VWDJHV��VWDJHV�����DQG����DQG�DFFRUGLQJ�WR�WKHLU�YLWDPLQ�'�XVH�
VWDWXV��QRW�XVLQJ��XVLQJ�FDOFLWULRO�RU����2+�YLWDPLQ�'��

Results:
$� VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFH� ZDV� IRXQG� EHWZHHQ�
DFWLYH�YLWDPLQ�'�XVH�� FUHDWLQLQH�� H*)5�DQG� L37+� OHYHOV� LQ�
SDWLHQWV� GLDJQRVHG� ZLWK� YLWDPLQ� '� GHILFLHQF\�� ZKR� ZHUH�
GLYLGHG� LQWR� WZR� JURXSV� �S������� S�������� S������� S���������
7KHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�&53�
DQG�QHXWURSKLO�O\PSKRF\WH� UDWLR� �S������� S��������:KHQ�ZH�
JURXSHG�WKH�SDWLHQWV�DFFRUGLQJ�WR�&.'�VWDJHV��D�VWDWLVWLFDOO\�
VLJQLILFDQW� GLIIHUHQFH� ZDV� IRXQG� LQ� L37+� OHYHOV� �S���������
:KHQ�ZH�GLYLGHG�WKH�SDWLHQWV�LQWR�WKUHH�JURXSV�DFFRUGLQJ�WR�
WR� WKHLU� XVH� RI� ���2+� YLWDPLQ�'�� D� VWDWLVWLFDOO\� VLJQLILFDQW�
GLIIHUHQFH�ZDV�IRXQG�EHWZHHQ�FUHDWLQLQH��H*)5��L37+�DQG����
2+�YLWDPLQ�'��OHYHOV��S�������S�������S�������DQG�S���������
7KHUH�ZDV�QR�GLIIHUHQFH�EHWZHHQ�WKH�SHUFHQWDJHV�RI�9'5�LQ�
&'���� &'���� &'���� &'���� KHPDWRSRLHWLF� FHOOV� �S�������
S�������S�������S���������7KHUH�ZDV�D�VWDWLVWLFDOO\�VLJQLILFDQW�
FRUUHODWLRQ�EHWZHHQ�O\PSKRF\WH�OHYHOV�DQG�WKH�H*)5�OHYHOV��
�U������� S��������� DQG� EHWZHHQ� O\PSKRF\WH� OHYHOV� DQG� WKH�
9'5�SHUFHQWDJH�YDOXHV�RI�WKH�&'���FHOOV��U��������S��������

Conclusion: 
,W�PD\�EH�GXH�WR�WKH�IDFW�WKDW�9'5�SHUFHQWDJHV�FDQ�EH�NHSW�DW�
VLPLODU�UDWHV�LQ�DOO�VWDJHV�ZLWK�9LWDPLQ�'�UHSODFHPHQW�WKHUD�
SLHV�DQG�D�GHFUHDVH�LQ�LQIODPPDWLRQ�PD\�EH�DFKLHYHG�

Key Words: 
&KURQLF�.LGQH\�'LVHDVH��,QIODPDWLRQ��9LWDPLQ�'��9LWDPLQ�'�
5HFHSWRU�/HYHO
 
/ʈ:ʈ̪��
.URQLN�E|EUHN�KDVWDOÕ÷Õ��.%+���E|EUHN�SDUDQNLPLQGH�IL]\R�
ORMLN�RODUDN�VHQWH]OHQHQ�ED]Õ�KRUPRQODUÕQ�HNVLNOL÷L�LOH�NDUDN�
WHUL]H� PXOWLVLVWHPLN�� LQIODPDWXDU� ELU� KDVWDOÕNWÕU� ����� %X�
SRS�ODV\RQXQ� E�\�N� ELU� NÕVPÕQGD� NURQLN� ELU� LQIODPDWXDU�
GXUXP� EXOXQXU� YH� DUWDQ� SUHYDODQV� E|EUHN� IRQNVL\RQXQGDNL�
D]DOPD\D�HúOLN�HGHU������)DUNOÕ�oDOÕúPDODUGD��(YUH���.%+¶GDQ�
GDKD� \�NVHN� HYUH� RODQ� .%+� RODQ� KDVWDODUÕQ� \DUÕVÕQGDQ�

ID]ODVÕ��DUWDQ�&53�VHYL\HOHULQH�VDKLSWLU������%X�KDVWD�JUXEXQ�
GD�VLVWHPLN�LQIODPDV\RQ��NDUGL\RYDVN�OHU�KDVWDOÕN�YH�HQIHN�
VL\|]�NRPSOLNDV\RQODUD�ED÷OÕ�D]DOPÕú�\DúDP�NDOLWHVL�YH�DUWDQ�
PRUWDOLWH�� HGLQLOPLú� LPP�Q� GLVIRQNVL\RQ�� RVWHRSRUR]�� GHS��
UHV\RQ� YH� SURWHLQ� HQHUML� ND\EÕQD� \RO� DoDQ� PHWDEROLN� YH�
EHVOHQPH� ER]XNOXNODUÕ� ROPDN� �]HUH� ROXPVX]� VRQXoODUOD�
�HUNHQ�\DúODQPD��LOLúNLOLGLU�����
�+LSRYLWDPLQR]�'�YH�9LWDPLQ�'��9'��PHWDEROL]PDVÕ�ER]XN�
OXNODUÕ��.%+¶VÕ� RODQ�KDVWDODU� DUDVÕQGD�\D\JÕQGÕU� �������9'��
ELUNDo� JÕGD� W�U�QGH� EXOXQDQ� ELU� SURKRUPRQGXU� YH� ELU�
IRWRNLP\DVDO� UHDNVL\RQOD� GHULGH� HQGRMHQ� RODUDN� �UHWLOLU�� øNL�
DQD�9'�IRUPX�YDUGÕU��HUJRNDOVLIHURO��9'2��YH�NROHNDOVLIHURO�
�9'����.D\QD÷Õ�QH�ROXUVD�ROVXQ��9'2�YH�9'��NDUDFL÷HUH�9'�
ED÷OD\ÕFÕ� ELU� SURWHLQ� LOH� WDúÕQÕU�� EXUDGD� ���KLGURNVLOD]� LOH�
KLGURNVLODV\RQD� X÷UDU� YH� ���KLGURNVLYLWDPLQ� '� ROXúXU� �����
$NWLI�9'�LoLQ�HQ�|QHPOL�VXEVWUDW�RODQ����KLGURNVLYLWDPLQ�'��
SURNVLPDO�UHQDO� W�E�OOHUGH����Į�KLGURNVLOD]�\DUGÕPÕ\OD�DNWLI�
IRUP�RODQ������GLKLGURNVLYLWDPLQ�'��NDOVLWULRO�¶\H�G|Q�ú�U�������
%|EUHN� ��Į� KLGURNVLOD]� HQ]LP� �&<3��%��� DNWLYLWHVLQLQ�
D]DOPDVÕ� QHGHQL\OH����2+�'�� 
QLQ������ �2+�2'�
\H�ER]XO�
PXú� G|Q�ú�P��� .%+� KDVWDODUÕQGD� ROGXNoD� \D\JÕQ� RODQ�
NHPLN� YH� PLQHUDO� ER]XNOXNODUÕQD� VHEHS� ROXU� ����� 7�E�OHU�
E|EUHN� K�FUHOHULQH� HN� RODUDN�� &<3��%�
LQ�� RWRNULQ� YH�
SDUDNULQ� \DQÕWODUÕQÕ� WHWLNOH\HQ� UHVHSW|U�QH� ED÷ODQDQ�
�����2+�2'�
QLQ� ORNDO� �UHWLPLQH� L]LQ� YHUHQ� oRN� VD\ÕGD�
HNVWUDUHQDO� E|OJHGH� PHYFXW� ROGX÷X� J|VWHULOPLúWLU� ������
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L37+�����2+�9'���&53��Q|WURILO��OHQIRVLW�G�]H\OHUL�VRQXoODUÕ�
DOÕQGÕ��9LWDPLQ�'�HNVLNOL÷L�����2+�YLWDPLQ�'��G�]H\L�����
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�������� LOH� RGD� VÕFDNOÕ÷ÕQGD� ��� GDNLND� V�UH\OH� LúOHQGL��
+�FUHOHU�GDKD�VRQUD� LNL�NH]�&HOO:$6+���VRO�V\RQX� �%'��
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&'��3(��&'���&\�����&'�$3&�LOH�ER\DQGÕ��<�]H\�ER\DQ�
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GDQ�VRQUD��K�FUHOHU�LNL�NH]���P/�3HUP���<ÕNDPD�7DPSRQX�LOH�
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����2+�'��YH�L37+�VHYL\HOHUL��ELU�5RFKH�0RGXODU�$QDO\WLFV�
(����LPP�QRORMLN�WHVW�DQDOL]|U���5RFKH�'LDJQRVWLFV�*PE+��
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���&'�����&'�����&'�����KHPDWRSRHWLN�DOW�JUXSODUÕQÕQ�9'5�
\�]GHOHULQL� YH� LQIODPDV\RQ� EHOLUWHoOHUL� DUDVÕQGDNL� LOLúNL\L�
DUDúWÕUGÕN�YH�KDVWD�JUXSODUÕ�DUDVÕQGD�9'5�\�]GHOHUL�DUDVÕQGD�
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.%+�HYUHVL� LOHUOHGLNoH�VLVWHPLN�LQIODPDV\RQXQ�DUWWÕ÷Õ�EXQD�
ED÷OÕ�9'5�\�]GHOHULQGH�GH÷LúPH�EHNOHQLOGL÷L�DQFDN�UHSODV�
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HWNLVL� ND\QDNOÕ� RODELOLU�� &53� YH� Q|WURILO� �OHQIRVLW� RUDQÕ\OD�
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NRQVDQWUDV\RQX�� .%+� RODQ� KDVWDODU� DUDVÕQGD� ROGXNoD�
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SURWRWLS�ELU� |UQH÷L�RODQ�.%+
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ABSTRACT
Objective: 
,Q�WKLV�VWXG\��ZH�DLPHG�WR�FRPSDUH�WKH�UHODWLRQVKLS�RI�YLWDPLQ�
'� UHSODFHPHQW� ZLWK� WKH� SHUFHQWDJH� RI� YLWDPLQ� '� UHFHSWRU�
�9'5�� LQ� &'���� &'���� &'��� DQG� &'���� KHPDWRSRLHWLF�
FHOOV�DQG�LQIODPPDWRU\�PDUNHUV�LQ�VWDJH�����&.'�SDWLHQWV��

Method: 
,Q�WKLV�SURVSHFWLYH�VWXG\�����VWDJH������QRW�RQ�UHQDO�UHSODFH�
PHQW� WUHDWPHQW�� &.'� SDWLHQWV� ZLWK� HVWLPDWHG� JORPHUXODU�
ILOWUDWLRQ� UDWH� �H*)5����PO�PLQ�����P2� ZHUH� LQFOXGHG��
6HUXP�FUHDWLQLQH��H*)5��LQWDFW�SDUDWKRUPRQH��L37+������2+�
9LWDPLQ�'��OHYHOV��&53��QHXWURSKLO��O\PSKRF\WH�YDOXHV�DQG�
9'5�SHUFHQWDJHV�LQ�&'���&'���&'���&'����KHPDWRSRL�
HWLF�FHOOV�ZHUH�FDOFXODWHG��3DWLHQWV�ZHUH�GLYLGHG�LQWR�JURXSV�
ZLWK�D�GLDJQRVLV�RI�9LWDPLQ�'�GHILFLHQF\������DQG�����QJ�GO��
DFFRUGLQJ� WR� ���2+�9LWDPLQ�'�� OHYHOV�� DFFRUGLQJ� WR�&.'�
VWDJHV��VWDJHV�����DQG����DQG�DFFRUGLQJ�WR�WKHLU�YLWDPLQ�'�XVH�
VWDWXV��QRW�XVLQJ��XVLQJ�FDOFLWULRO�RU����2+�YLWDPLQ�'��

Results:
$� VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFH� ZDV� IRXQG� EHWZHHQ�
DFWLYH�YLWDPLQ�'�XVH�� FUHDWLQLQH�� H*)5�DQG� L37+� OHYHOV� LQ�
SDWLHQWV� GLDJQRVHG� ZLWK� YLWDPLQ� '� GHILFLHQF\�� ZKR� ZHUH�
GLYLGHG� LQWR� WZR� JURXSV� �S������� S�������� S������� S���������
7KHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�&53�
DQG�QHXWURSKLO�O\PSKRF\WH� UDWLR� �S������� S��������:KHQ�ZH�
JURXSHG�WKH�SDWLHQWV�DFFRUGLQJ�WR�&.'�VWDJHV��D�VWDWLVWLFDOO\�
VLJQLILFDQW� GLIIHUHQFH� ZDV� IRXQG� LQ� L37+� OHYHOV� �S���������
:KHQ�ZH�GLYLGHG�WKH�SDWLHQWV�LQWR�WKUHH�JURXSV�DFFRUGLQJ�WR�
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9'5�SHUFHQWDJH�YDOXHV�RI�WKH�&'���FHOOV��U��������S��������

Conclusion: 
,W�PD\�EH�GXH�WR�WKH�IDFW�WKDW�9'5�SHUFHQWDJHV�FDQ�EH�NHSW�DW�
VLPLODU�UDWHV�LQ�DOO�VWDJHV�ZLWK�9LWDPLQ�'�UHSODFHPHQW�WKHUD�
SLHV�DQG�D�GHFUHDVH�LQ�LQIODPPDWLRQ�PD\�EH�DFKLHYHG�
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HWWL÷L� oDOÕúPDGD�� ø/���� ø/��� YH� W�P|U� QHNUR]LV� IDNW|U� GDKLO�
LQIODPDWXDU�VLWRNLQOHULQLQ�VHYL\HOHULQGH�ELU�D]DOPD�J|]OHPOH�
GL� ������ <LQH� JUXEXPX]XQ� KHPRGL\DOL]H� JLUHQ� KDVWDODUGD�
\DSWÕ÷Õ�oDOÕúPDGD�SDULFDOVLWRO�YH\D�NDOVLWULRO�NXOODQDQ�KDVWD�
ODUGD� &'���9'5�� &'���9'5� YH�0212�9'5� LoHUL÷LQGH�
IDUNOÕOÕN�WHVSLW�HGLOPHGL�������

$NWLI�'�YLWDPLQL�NXOODQDQ�YH�NXOODQPD\DQ�JUXS�DUDVÕQGD����
2+�YLWDPLQ�'��G�]H\OHUL�YH�9'5�RUDQODUÕ�DUDVÕQGD�LVWDWLVWLN�
VHO�IDUN�\RNWX��5HVHSW|U�G�]H\OHULQGHNL�EHQ]HUOLN�LODo�RODUDN�
YHULOHQ�NDOVLWULRO�YH�LQ�YLYR��UHWLOHQ�NDOVLWULROXQ��UHVHSW|UOHUL�
D\QÕ� RUDQGD� GR\XUPDVÕ� ND\QDNOÕ� RODELOLU��%L]� oDOÕúPDPÕ]GD�
����� �2+�29LW�'��G�]H\L�|OoPHGLN��([WUDUHQDO�GRNXODUGDNL�
L37+¶GDQ�ED÷ÕPVÕ]�IDUNOÕ�YH\D�D\QÕ�G�]H\������2+�29LW'� 
�UHWLPL� J|VWHUHPHGLN�� �����2+�29LW'�� µLQ� EL\RORMLN�
DNWLYDV\RQX�9'5��]HULQGHQ�ROVD�GD�SRVW�UHVHSW|U�VLWRNLQOHULQ�
GH÷LúLPLQL�WHNQLN�VHEHSOHUGHQ�GROD\Õ�J|VWHUHPHGLN��
%X� oDOÕúPDGD�� ���2+�'�� G�]H\L� .%+� KDVWDODUÕQÕQ�
NROHNDOVLIHURO� JUXEXQGD� NDOVLWULRO� NXOODQDQ� YH\D� NXOODQ�
PD\DQODUD� J|UH� GDKD� \�NVHN� EXOXQPXúWXU�� %X�� NDOVLWULRO�
NXOODQDQ�YH\D�KHUKDQJL�ELU�YLWDPLQ�'�SUHSHUDWÕ�NXOODQPD\DQ�
KDVWDODUGD� GDKD� D]� ���2+�'�� W�NHWLPL� LOH� LOLúNLOL� RODELOLU��
$QFDN��NDOVLWLURO�JUXEX�LOH�GL÷HU�.%+�JUXSODUÕ�DUDVÕQGD�&'��
����9'5��&'������9'5�YH�&'������9'5�VHYL\HOHUL�DoÕVÕQGDQ�
|QHPOL�ELU�IDUN�EXOXQDPDPÕúWÕU��%X�GXUXP��\XNDUÕGD�EDKVHW�
WL÷LPL]�JLEL��9'5�DNWLYDV\RQXQXQ�9'5�DNWLYDV\RQ�WHGDYLOH�
ULQGHQ�oRN�.%+�SDWRIL]\RORMLVLQLQ�QHGHQ�ROGX÷X�LQIODPDWXDU�
GH÷LúLNOLNOHUOH�LOLúNLOL�RODELOHFH÷LQL�GHVWHNOHPHNWHGLU��
&'���� ��9'5��&'���� ��9'5�YH�&'���� ��9'5�VHYL\HOHUL�
DoÕVÕQGDQ�.%+�JUXSODUÕ�DUDVÕQGD�|QHPOL�IDUNODU�EXODPDPD�
PÕ]ÕQ�DQD�PHNDQL]PDVÕ��K�FUHOHUL�WHPVLO�HGHQ�9'5�DUDVÕQGD�
NL�IDUNODU�ROPDVÕ�RODELOLU��%X�QHGHQOH��K�FUHVHO�9'5�LoHUL÷L�
IDUNOÕ� WHGDYL� JUXSODUÕQGD� IDUNOÕ� RODELOLU�� DQFDN� EX� NRQXGD�
KHUKDQJL� ELU� GH÷HUOHQGLUPH� \DSPDGDQ� |QFH� GDKD� ID]OD�
ELOJL\H� LKWL\DFÕPÕ]� YDUGÕU�� +DVWDODUÕQ� KHSVL� NDQODUÕQÕ� NÕú�
G|QHPLQGH�YHUPLúWL�

dDOÕúPDPÕ]ÕQ� NÕVÕWOÕOÕNODUÕQGD� VD\DELOHFH÷LPL]� NRQXODU�
DUDVÕQGD� úXQODU� YDUGÕU��9'5� UHVHSW|U� G�]H\L� LQIODPDV\RQOD�
GH÷LúHELOHFH÷L� LoLQ� KDVWDODUÕQ� LQIODPDV\RQ� G�]H\LQL� GDKD�
KDVVDV�\|QWHPOHUOH�DUDúWÕUPDN�GDKD�HWNLOL�RODELOLUGL��.HVLWVHO�
ELU�oDOÕúPD�ROGX÷X�LoLQ�KDVWD�JUXSODUÕQÕQ�IDUNÕQD�EDNWÕN��$\QÕ�
KDVWDGD� DNWLI� '� YLWDPLQL� YHULOPHVL� VRQUDVÕ� UHVHSW|UGHNL�
GH÷LúLNOLNOHU�EDNÕODPDGÕ��9'5�SROLPRUIL]P��9'5�DNLYLWHVLQL�
HWNLOH\HQ�NLQD]ODU�GD�oDOÕúÕOPDGÕ��
.HPLN�PLQHUDO�ER]XNOX÷XQD�LOLúNLQ�.',*2�NÕODYX]ODUÕQÕQ�HQ�
VRQ� J�QFHOOHPHVLQGH�� YLWDPLQ� '� UHSODVPDQÕQÕ� HYUH� ����
.%+¶VÕ�RODQ�KDVWDODUGD�|Oo�OHQ�����2+�9'��G�]H\OHULQH�YH�
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WHNUDUODQDQ� WHVWOHULQ� EDúODQJÕo� GH÷HUOHULQH� J|UH� NLúLVHOOHúWL��
ULOPHVL�JHUHNWL÷LQH�GDLU� G�ú�N�NDOLWHOL� NDQÕWODUD�GD\DQÕODUDN�
9LWDPLQ�'�UHSODVPDQ�WHGDYLOHUL�|QHULOPHNWHGLU�������/HYLQ�YH�
DUNDGDúODUÕ�� .%+� HYUH� �
WH� KDVWDODUÕQ� ���
VLQLQ� G�ú�N�
���2+�9'��NRQVDQWUDV\RQODUÕQD������QJ�P/�RODUDN�WDQÕP�
ODQPÕúWÕU��VDKLS�ROGX÷XQX��EXQD�NDUúÕOÕN�.%+�HYUH���YH��
�GH�
EX�RUDQÕQ����¶GDQ� ID]OD�ROGX÷XQX�ELOGLUPLúWLU� ������3DQHO��
NOLQLV\HQOHULQ����2+�9'��³\HWHUOLOL÷LQL´��NDUúÕ�G�]HQOH\LFL�
KRUPRQ� DNWLYLWHVL� NDQÕWÕ� �\DQL�� \�NVHOPLú� SDUDWLURLG�
KRUPRQX�� ROPDNVÕ]ÕQ� !��� QJ�P/� NRQVDQWUDV\RQODU� RODUDN�
VÕQÕIODQGÕUPDODUÕ� JHUHNWL÷L� NRQXVXQGD� DQODúPÕúWÕ�� 3DQHO�
D\UÕFD�� ���� QJ�P/� ���2+�9'�� NRQVDQWUDV\RQODUÕQÕQ� SDUD��
WLURLG�KRUPRQ�VHYL\HVLQGHQ�ED÷ÕPVÕ]�RODUDN�WHGDYL�HGLOPHVL�
JHUHNWL÷LQL� NDEXO� HWWL�� .DUúÕ� G�]HQOH\LFL� KRUPRQ� DNWLYLWHVL�
NDQÕWÕ�\RNVD�����2+�9'��NRQVDQWUDV\RQODUÕ����LOH����QJ�P/�
DUDVÕQGD� RODQ� KDVWDODU� WHGDYL� JHUHNWLUPH\HELOLU�� (N� RODUDN��
VHUXP� ��� �2+�9'�� NRQVDQWUDV\RQX�� ��� LOD� ��� QJ� �P/
\H�
\�NVHOHQH�NDGDU��.%+¶VÕ�RODQ�YH�ROPD\DQ�ELUH\OHUGH�VHUXP�
���2+�9'�� NRQVDQWUDV\RQX�� VHUXP� L37+� VHYL\HVL� LOH� WHUV�
RUDQWÕOÕGÕU�YH�EX�VÕUDGD� L37+�VHYL\HVL� VWDELO�HQ�G�ú�N�VHYL��
\H\H�XODúÕU��������������2+�9'��VHYL\HOHUL�LOH�L37+�DUDVÕQ�
GDNL� WHUV� NRUHODV\RQ�� .%+¶QÕQ� KHPHQ� KHPHQ� W�P� DúDPD�
ODUÕQGD� J|VWHULOPLúWLU� ��������� 6HNRQGHU� KLSHUSDUDWLURLGL]P�
SUHYDODQVÕ�� GL\DOL]� KDVWDVÕ� ROPD\DQ� KDVWDODUGD� ��� QJ�P/�
DOWÕQGD� RODQODUGD�� ��� �2+�9'�� ��� QJ�P/¶GHQ� \�NVHN� RODQ�
KDVWDODUD�J|UH�QHUHGH\VH�LNL�NDW�ID]ODGÕU��(N�RODUDN������2+��
9'������QJ�P/
GHQ�E�\�N�ROGX÷XQGD�L37+�VHYL\HOHUL�SODWR�
GD�JLEL�J|U�QPHNWHGLU�������%L]LP�oDOÕúPDPÕ]GD�NDOVLWULRO�YH�
��� 2+� 9'�� DODQ� KDVWDODUÕQ� W*)+¶ODUÕQÕQ� IDUNOÕ� ROPDVÕ�
QHGHQL\OH�YHULOHQ�WHGDYLOHULQ�9'5�\�]GHVL�YH�L37+�GH÷LúLN�
OLNOL÷L�NRQXVXQGD�\RUXP�\DSPDN�SHN�P�PN�Q�RODPDGÕ��

dDOÕúPDPÕ]GD� KDVWDODUÕ�� ��� 2+� 9'�� G�]H\OHULQH� J|UH�
9LWDPLQ� '� HNVLNOL÷L� WDQÕVÕ\OD� ����� YH� ����� LNL� JUXED�
D\ÕUGÕ÷ÕPÕ]GD� NUHDWLQLQ�� W*)+� YH� L37+� G�]H\OHUL� DUDVÕQGD�
LVWDWLVWLNVHO��DQODPGD�IDUN�WHVSLW�HGLOGL��%HNOHQLOGL÷L�JLEL�*)+�
D]DOGÕNoD� L37+� KHGHIOHULQH� XODúPDN� LoLQ� DNWLI� '� YLWDPLQL�
NXOODQDQ�KDVWD�VD\ÕVÕ�GDKD�ID]OD�oÕNWÕ��+DVWDODUÕ�.%+�HYUHOHU�
LQH�J|UH�JUXSODQGÕUGÕ÷ÕPÕ]GD��HYUH������VDGHFH�L37+�G�]H\�
OHULQGH�LVWDWLVWLNVHO�IDUN�WHVSLW�HGLOGL��S���������%X�IDUN�HYUH���
LOH���YH�HYUH���LOH���DUDVÕQGD�LGL��L37+¶\Õ�HVNL�NÕODYX]ODUGDNL�
KHGHIOHQHQ� GH÷HUOHUGH� WXWPDN� LoLQ� YHULOHQ� DNWLI� '� YLWDPLQL�
GR]� DOÕPÕ� KHU� KDVWD� LoLQ� IDUNOÕ\GÕ�� 6DELW� ELU� GR]� \RNWX�� %X�
GXUXP�GD�oDOÕúPDPÕ]ÕQ�EDúND�ELU�NÕVÕWOÕOÕ÷Õ�LGL��
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ABSTRACT
Objective: 
,Q�WKLV�VWXG\��ZH�DLPHG�WR�FRPSDUH�WKH�UHODWLRQVKLS�RI�YLWDPLQ�
'� UHSODFHPHQW� ZLWK� WKH� SHUFHQWDJH� RI� YLWDPLQ� '� UHFHSWRU�
�9'5�� LQ� &'���� &'���� &'��� DQG� &'���� KHPDWRSRLHWLF�
FHOOV�DQG�LQIODPPDWRU\�PDUNHUV�LQ�VWDJH�����&.'�SDWLHQWV��

Method: 
,Q�WKLV�SURVSHFWLYH�VWXG\�����VWDJH������QRW�RQ�UHQDO�UHSODFH�
PHQW� WUHDWPHQW�� &.'� SDWLHQWV� ZLWK� HVWLPDWHG� JORPHUXODU�
ILOWUDWLRQ� UDWH� �H*)5����PO�PLQ�����P2� ZHUH� LQFOXGHG��
6HUXP�FUHDWLQLQH��H*)5��LQWDFW�SDUDWKRUPRQH��L37+������2+�
9LWDPLQ�'��OHYHOV��&53��QHXWURSKLO��O\PSKRF\WH�YDOXHV�DQG�
9'5�SHUFHQWDJHV�LQ�&'���&'���&'���&'����KHPDWRSRL�
HWLF�FHOOV�ZHUH�FDOFXODWHG��3DWLHQWV�ZHUH�GLYLGHG�LQWR�JURXSV�
ZLWK�D�GLDJQRVLV�RI�9LWDPLQ�'�GHILFLHQF\������DQG�����QJ�GO��
DFFRUGLQJ� WR� ���2+�9LWDPLQ�'�� OHYHOV�� DFFRUGLQJ� WR�&.'�
VWDJHV��VWDJHV�����DQG����DQG�DFFRUGLQJ�WR�WKHLU�YLWDPLQ�'�XVH�
VWDWXV��QRW�XVLQJ��XVLQJ�FDOFLWULRO�RU����2+�YLWDPLQ�'��

Results:
$� VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFH� ZDV� IRXQG� EHWZHHQ�
DFWLYH�YLWDPLQ�'�XVH�� FUHDWLQLQH�� H*)5�DQG� L37+� OHYHOV� LQ�
SDWLHQWV� GLDJQRVHG� ZLWK� YLWDPLQ� '� GHILFLHQF\�� ZKR� ZHUH�
GLYLGHG� LQWR� WZR� JURXSV� �S������� S�������� S������� S���������
7KHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�&53�
DQG�QHXWURSKLO�O\PSKRF\WH� UDWLR� �S������� S��������:KHQ�ZH�
JURXSHG�WKH�SDWLHQWV�DFFRUGLQJ�WR�&.'�VWDJHV��D�VWDWLVWLFDOO\�
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KDVWDODUÕQ�� ���2+� YLWDPLQ�'�� G�]H\OHUL� LVWDWLVWLNVHO� RODUDN�
GDKD� \�NVHNWL� �S��������� &'�� ��� &'�� ��� &'�� ��� &'��� ��
KHPDWRSRLHWLN�K�FUH�DOW�JUXSODUÕQGDNL�9'5�\�]GHOHUL�DUDVÕQ�
GD� ELU� IDUN� WHVSLW� HGLOPHGL� �VÕUD\OD� S������� S������� S�������
S��������7DEOR�,9���

Tablo IV. 9LWDPLQ�'�NXOODQÕP�GXUXPXQD�J|UH�VRQXoODU

%HNOHQLOGL÷L� JLEL� L37+� KHGHIOHULQH� XODúPDN� LoLQ� W*)+�
D]DOGÕNoD� DNWLI�'� YLWDPLQL� NXOODQDQ� KDVWD� VD\ÕVÕ� HYUH� �¶� GH�
LVWDWLVWLNVHO�RODUDN�GDKD�ID]OD�oÕNWÕ��S���������
%HNOHQLOGL÷L�JLEL�OHQIRVLW�G�]H\OHUL�YH�W*)+�GH÷HUOHUL�DUDVÕQ�
GD�LVWDWLVWLNVHO�ELU�NRUHODV\RQ�YDUGÕ��U�������S���������/HQIRVLW�
G�]H\OHUL�YH�&'����K�FUHOHULQ�9'5�\�]GHVL�GH÷HUOHUL�DUDVÕQ�
GD�LVWDWLVWLNVHO�ELU�NRUHODV\RQ�YDUGÕ��U��������S��������

<):<1̪5)
%X�oDOÕúPDGD��DNWLI�'�YLWDPLQL�WHGDYLVL�DODQ�YH�DOPD\DQ�HYUH�
����UHQDO�UHSODVPDQ�WHGDYLVL�DOPD\DQ�.%+�KDVWDODUÕQÕQ�&'��
���&'�����&'�����&'�����KHPDWRSRHWLN�DOW�JUXSODUÕQÕQ�9'5�
\�]GHOHULQL� YH� LQIODPDV\RQ� EHOLUWHoOHUL� DUDVÕQGDNL� LOLúNL\L�
DUDúWÕUGÕN�YH�KDVWD�JUXSODUÕ�DUDVÕQGD�9'5�\�]GHOHUL�DUDVÕQGD�
IDUN�WHVSLW�HWPHGLN��
.%+�HYUHVL� LOHUOHGLNoH�VLVWHPLN�LQIODPDV\RQXQ�DUWWÕ÷Õ�EXQD�
ED÷OÕ�9'5�\�]GHOHULQGH�GH÷LúPH�EHNOHQLOGL÷L�DQFDN�UHSODV�
PDQ� WHGDYLOHUL� LOH�9'5� \�]GHOHULQLQ� W�P� HYUHOHUGH� EHQ]HU�
RUDQODUGD� WXWXODELOPHVL� UHSODVPDQ� WHGDYLVLQLQ� ROXPOX� ELU�
HWNLVL� ND\QDNOÕ� RODELOLU�� &53� YH� Q|WURILO� �OHQIRVLW� RUDQÕ\OD�
LQIODPDV\RQGDNL� IDUNÕ�\DNDOD\DPDPDPÕ]� UHSODVPDQ� WHGDYL��
OHUL\OH� LQIODPDV\RQGD� D]DOPD� VD÷ODPÕú� RODELOHFH÷LPL]L�
G�ú�QG�UPHNWHGLU��
.URQLN� ELU� LQIODPDWXDU� GXUXP� YH� G�ú�N� ���2+�'�� VHUXP�
NRQVDQWUDV\RQX�� .%+� RODQ� KDVWDODU� DUDVÕQGD� ROGXNoD�
\D\JÕQGÕU� ��������� øQIODPDWXDU� PHG\DW|UOHULQ� VHYL\HVL��
E|EUHN� IRQNVL\RQX� G�úW�NoH� JLGHUHN� DUWDU� ������ .URQLN�
%|EUHN�<HWPH]OL÷L� .RKRUW� oDOÕúPDVÕQD� ND\ÕWOÕ� ������ KDVWD�
DUDVÕQGD�\DSÕODQ�oDOÕúPDGD�� W*)+��DOE�PLQ�UL�YH�VLVWDWLQ�&�
VHYL\HOHUL��øQWHUO|NLQ��ø/�����W�P|U�QHNUR]LV�IDNW|U��DOEXPLQ�
JLEL�QHJDWLI�DNXW�ID]�UHDNWDQODUÕ�LOH�ILEULQRMHQ�VHYL\HOHUL�J�oO��
ELU� úHNLOGH� NRUHODV\RQ� EXOXQGX� NL�� EX� EHOLUWHoOHU�
LQIODPDV\RQXQ�� NRDJXODV\RQ� VLVWHPL� �]HULQGHNL� HWNLVLQH�

DUDFÕOÕN�HWWL÷LQL�G�ú�QG�UPHNWHGLU�������.%+
GH�LQIODPDV\RQ�
oRN� IDNW|UO�G�U�� øQIODPDWXDU� KDVWDOÕN� YH� HUNHQ�\DúODQPDQÕQ�
SURWRWLS�ELU� |UQH÷L�RODQ�.%+
GHNL�SURLQIODPDWXDU� IDNW|UOHU��
D]DOPÕú�VLWRNLQ�NOLUHQVLQL��HQIHNVL\RQODU��SHULRGRQWDO�KDVWDOÕN��
RNVLGDWLI�VWUHV��\DúODQPD�LOH�LOLúNLOL�NDV�K�FUHVL�ND\EÕ��KLSRJR�
QDGL]P�� LOHUL� JOLNROL]DV\RQ� VRQ� �U�QOHULQLQ� ELULNLPL�� ED÷ÕU�
VDNWD�HPLOHQ� WRNVLQOHU�� VRG\XP�DúÕUÕ�\�NOHQPHVL��PHWDEROLN�
DVLGR]��NHPLN�PLQHUDO�ER]XNOX÷X��NDOVLSURWHLQ�SDUWLN�OOHULQLQ�
ELULNLPL��RWRQRPLN�GHQJHVL]OLN��LQV�OLQ�GLUHQFL��LQWUDGL\DOLWLN�
KLSRNVHPL��JHQHWLN�YH�HSLJHQHWLN�IDNW|UOHUL�LoHULU�������
hUHPLGH�|]HOOLNOH� OHQIRVLW�DNWLYDV\RQX\OD� LOLúNLOL� LPP�Q�YH�
LQIODPDWXDU� \DQÕWODUÕQ� G�]HQVL]OL÷L�� .%+¶VÕ� RODQ� KDVWDODU�
DUDVÕQGD� HQ� \D\JÕQ� PRUWDOLWH� YH� PRUELGLWH� QHGHQOHUL� RODQ�
NDUGL\RYDVN�OHU� YH� HQIHNVL\|]� KDVWDOÕNODUÕQ� SDWRIL]\ROR�
MLVLQGH� URO� R\QDU� ��������� (N� RODUDN�� VRQ� G|QHP� E|EUHN�
\HWPH]OL÷L� KDVWDODUÕQGD� VÕN� J|U�OHQ�'� YLWDPLQL� HNVLNOL÷LQLQ�
PLNURLQIODPDV\RQD� NDWNÕGD� EXOXQGX÷X� GD� NHVLQOLNOH� DNOD�
\DWNÕQGÕU����������(QGRWHO�IRQNVL\RQX��UHQLQ�DQML\RWHQVLQ�DO�
GRVWHURQ� VLVWHPL� UHJ�ODV\RQX�� UHGRNV� GHQJHVL� YH� GR÷XúWDQ�
JHOHQ�YH�X\DUODQDELOLU�ED÷ÕúÕNOÕN�JLEL�ELUoRN�KD\DWL�LVNHOHW�GÕúÕ�
EL\RORMLN� V�UHoWH�9'
QLQ� |QHPLQL� GHVWHNOH\HQ� DUWDQ� VD\ÕGD�
NDQÕWODU�YDUGÕU��%XQODU��9'
QLQ�NODVLN�ROPD\DQ�HWNLOHUL�RODUDN�
ELOLQLU��������

0DNURIDMODU� YH� PRQRVLWOHU� GH� 9'5
\L� HNVSUHVH� HGHU� YH� �
Į�KLGURNVLOD]�HQ]LPLQLQ�PRQRVLWOHU�YH�PDNURIDMODU��]HULQGH�
NL� HNVSUHV\RQX�� LPP�Q� X\DUDQODU� WDUDIÕQGDQ� DUWWÕUÕOÕU� ������
�����2+�2'���ø/���
X�DUWWÕUGÕ÷Õ�YH�ø/��ȕ��ø/����W�P|U�QHNUR]�
IDNW|U��Į� �71)�Į��� Q�NOHHU� IDNW|U� NDSSD�%� OLJDQGÕQÕQ�
�5$1./�� UHVHSW|U� DNWLYDW|U�� YH� VLNOR�RNVLMHQD]��¶\L�
D]DOWWÕ÷Õ� LoLQ� PDNURIDMODUGD� DQWL�LQIODPDWXDU� DNWLYLWH� LOH�
VRQXoODQGÕ÷Õ�J|VWHULOPLúWLU������������2+�2'���7�OHQIRVLWOHUL�
KHP� GR÷UXGDQ� KHP� GH� GROD\OÕ� RODUDN� HWNLOH\HELOLU�� 'ROD\OÕ�
\RO�� DQWLMHQ� VXQDQ� K�FUHOHULQ�7� OHQIRVLW� X\DUÕFÕ� IRQNVL\RQHO�
PRG�ODV\RQXQX� LoHULU�� 0RQRVLWOHU� YH� PDNURIDMODUGD��
�����2+�2'���0+&�VÕQÕI�,,�YH�ELUOLNWH�X\DUÕFÕ�PROHN�OOHULQ�
�&'����&'���YH�&'���JLEL��\�]H\�HNVSUHV\RQXQX�D]DOWÕU�YH�
E|\OHFH�DQWLMHQ�VXQXPXQX�D]DOWÕU������������2+�2'���GHQGUL�
WLN�K�FUHOHUGH�GH�D\QÕ�HWNL\H�VDKLSWLU�YH�D\QÕ�]DPDQGD�ø/����
YH� ø/���� �UHWLPLQL� GH� LQKLEH� HWPHNOH� EHUDEHU� ø/����
VDOÕQÕPÕQÕQ� ELU� X\DUÕFÕVÕGÕU� ������ �����2+�2'�¶�Q� GROD\OÕ�
HWNLVL� GH� HOH� DOÕQGÕ÷ÕQGD�� 7� OHQIRVLW� \DQÕWÕQÕQ� ELU�
PRG�ODW|U�G�U�� 2WRUHDNWLI� 7� OHQIRVLW� SUROLIHUDV\RQXQGD�
D]DOPD�� RWRUHDNWLI�7� OHQIRVLWOHULQ� DSRSWR]XQXQ� LQG�NVL\RQX�
YH� KDWWD� 7UHJ
OHULQ� \�NVHOPHVLQH� QHGHQ� RODFDNWÕU� ���������
$QWLMHQ� VXQDQ� K�FUHOHUGHQ� W�UHWLOHQ� VLWRNLQOHU�7KHOSHU� �7K��
OHQIRVLW� GHQJHVLQL�7K�� YH�7K��� EDVNÕQOÕ÷ÕQGDQ�7K�� IHQRWL��
SLQH� GR÷UX� GH÷LúWLUHFHNWLU� ��������� 6RQXoWD�� �����2+�2'��
9'
QLQ�� LQVDQ�7�K�FUHOHULQGH�Q�NOHDU� �ț%�µQLQ�HNVSUHV\RQX�
D]DOWWÕ÷Õ�YH�DQWL�LQIODPDWXDU�HWNL\H�VDKLS�RODELOHFH÷L�J|VWHU�
LOPLúWLU�������

%L]LP�oDOÕúPDPÕ]GD�KDVWDODUÕ�'�YLWDPLQL�NXOODQÕPÕ�GXUXPX�
QD�J|UH��o�JUXED�D\ÕUGÕ÷ÕPÕ]GD����2+�YLWDPLQ�'��G�]H\OHUL�
DUDVÕQGD� LVWDWLVWLNVHO� � IDUN� WHVSLW� HGLOGL� �S��������� ��� 2+�
YLWDPLQ�'�NXOODQDQ�KDVWDODUÕQ�����2+�YLWDPLQ�'��G�]H\OHUL�
LVWDWLVWLNVHO� RODUDN�GDKD�\�NVHNWL��$NWLI�'�YLWDPLQLQLQ�GDKD�
oRN�NXOODQÕOPDVÕQD�UD÷PHQ�9'5�\�]GHOHUL�DUDVÕQGD�ELU�IDUN�

WHVSLW� HGLOPHGL�� &DUYDOKR� YH� DUNDGDúODUÕQÕQ� NROHNDOVLIHURO�
NXOODQDQ�GL\DOL]�KDVWDODUÕQGD�7/5����7/5����øQWHUIHURQ�JDPD�
�,)1J��YH�&<3��D��HNVSUHV\RQXQGD�ELU�D]DOPD�YH�9'5�YH�
&<3��E�� HNVSUHV\RQXQGD� ELU� DUWÕú� J|VWHUGL�� R\VD� SODVHER�
JUXEXQGD�EX�HWNL�J|]OHQLOPHGL�������0HLUHOHV�YH�DUNDGDúODUÕ��
UDQGRPL]H�NRQWUROO��ELU�oDOÕúPDGD�NROHNDOVLIHURO�Q��KDIWDGD�
LNL� NH]� ������� � �QLWH��� PRQRVLWOHUGH� &<3��%�� YH� 9'5�
HNVSUHV\RQXQX�DUWWÕUGÕ÷Õ�YH�VHUXP�,/���YH�&53¶\L�D]DOWWÕ÷ÕQÕ�
ELOGLUGL� ������ 6WXEEV� YH� DUNDGDúODUÕ� N�o�N� ELU� oDOÕúPDGD��
NROHNDOVLIHURO�WHGDYLVL�DODQ�\HGL�KHPRGL\DOL]�KDVWDVÕQÕ�GDKLO�
HWWL÷L� oDOÕúPDGD�� ø/���� ø/��� YH� W�P|U� QHNUR]LV� IDNW|U� GDKLO�
LQIODPDWXDU�VLWRNLQOHULQLQ�VHYL\HOHULQGH�ELU�D]DOPD�J|]OHPOH�
GL� ������ <LQH� JUXEXPX]XQ� KHPRGL\DOL]H� JLUHQ� KDVWDODUGD�
\DSWÕ÷Õ�oDOÕúPDGD�SDULFDOVLWRO�YH\D�NDOVLWULRO�NXOODQDQ�KDVWD�
ODUGD� &'���9'5�� &'���9'5� YH�0212�9'5� LoHUL÷LQGH�
IDUNOÕOÕN�WHVSLW�HGLOPHGL�������

$NWLI�'�YLWDPLQL�NXOODQDQ�YH�NXOODQPD\DQ�JUXS�DUDVÕQGD����
2+�YLWDPLQ�'��G�]H\OHUL�YH�9'5�RUDQODUÕ�DUDVÕQGD�LVWDWLVWLN�
VHO�IDUN�\RNWX��5HVHSW|U�G�]H\OHULQGHNL�EHQ]HUOLN�LODo�RODUDN�
YHULOHQ�NDOVLWULRO�YH�LQ�YLYR��UHWLOHQ�NDOVLWULROXQ��UHVHSW|UOHUL�
D\QÕ� RUDQGD� GR\XUPDVÕ� ND\QDNOÕ� RODELOLU��%L]� oDOÕúPDPÕ]GD�
����� �2+�29LW�'��G�]H\L�|OoPHGLN��([WUDUHQDO�GRNXODUGDNL�
L37+¶GDQ�ED÷ÕPVÕ]�IDUNOÕ�YH\D�D\QÕ�G�]H\������2+�29LW'� 
�UHWLPL� J|VWHUHPHGLN�� �����2+�29LW'�� µLQ� EL\RORMLN�
DNWLYDV\RQX�9'5��]HULQGHQ�ROVD�GD�SRVW�UHVHSW|U�VLWRNLQOHULQ�
GH÷LúLPLQL�WHNQLN�VHEHSOHUGHQ�GROD\Õ�J|VWHUHPHGLN��
%X� oDOÕúPDGD�� ���2+�'�� G�]H\L� .%+� KDVWDODUÕQÕQ�
NROHNDOVLIHURO� JUXEXQGD� NDOVLWULRO� NXOODQDQ� YH\D� NXOODQ�
PD\DQODUD� J|UH� GDKD� \�NVHN� EXOXQPXúWXU�� %X�� NDOVLWULRO�
NXOODQDQ�YH\D�KHUKDQJL�ELU�YLWDPLQ�'�SUHSHUDWÕ�NXOODQPD\DQ�
KDVWDODUGD� GDKD� D]� ���2+�'�� W�NHWLPL� LOH� LOLúNLOL� RODELOLU��
$QFDN��NDOVLWLURO�JUXEX�LOH�GL÷HU�.%+�JUXSODUÕ�DUDVÕQGD�&'��
����9'5��&'������9'5�YH�&'������9'5�VHYL\HOHUL�DoÕVÕQGDQ�
|QHPOL�ELU�IDUN�EXOXQDPDPÕúWÕU��%X�GXUXP��\XNDUÕGD�EDKVHW�
WL÷LPL]�JLEL��9'5�DNWLYDV\RQXQXQ�9'5�DNWLYDV\RQ�WHGDYLOH�
ULQGHQ�oRN�.%+�SDWRIL]\RORMLVLQLQ�QHGHQ�ROGX÷X�LQIODPDWXDU�
GH÷LúLNOLNOHUOH�LOLúNLOL�RODELOHFH÷LQL�GHVWHNOHPHNWHGLU��
&'���� ��9'5��&'���� ��9'5�YH�&'���� ��9'5�VHYL\HOHUL�
DoÕVÕQGDQ�.%+�JUXSODUÕ�DUDVÕQGD�|QHPOL�IDUNODU�EXODPDPD�
PÕ]ÕQ�DQD�PHNDQL]PDVÕ��K�FUHOHUL�WHPVLO�HGHQ�9'5�DUDVÕQGD�
NL�IDUNODU�ROPDVÕ�RODELOLU��%X�QHGHQOH��K�FUHVHO�9'5�LoHUL÷L�
IDUNOÕ� WHGDYL� JUXSODUÕQGD� IDUNOÕ� RODELOLU�� DQFDN� EX� NRQXGD�
KHUKDQJL� ELU� GH÷HUOHQGLUPH� \DSPDGDQ� |QFH� GDKD� ID]OD�
ELOJL\H� LKWL\DFÕPÕ]� YDUGÕU�� +DVWDODUÕQ� KHSVL� NDQODUÕQÕ� NÕú�
G|QHPLQGH�YHUPLúWL�

dDOÕúPDPÕ]ÕQ� NÕVÕWOÕOÕNODUÕQGD� VD\DELOHFH÷LPL]� NRQXODU�
DUDVÕQGD� úXQODU� YDUGÕU��9'5� UHVHSW|U� G�]H\L� LQIODPDV\RQOD�
GH÷LúHELOHFH÷L� LoLQ� KDVWDODUÕQ� LQIODPDV\RQ� G�]H\LQL� GDKD�
KDVVDV�\|QWHPOHUOH�DUDúWÕUPDN�GDKD�HWNLOL�RODELOLUGL��.HVLWVHO�
ELU�oDOÕúPD�ROGX÷X�LoLQ�KDVWD�JUXSODUÕQÕQ�IDUNÕQD�EDNWÕN��$\QÕ�
KDVWDGD� DNWLI� '� YLWDPLQL� YHULOPHVL� VRQUDVÕ� UHVHSW|UGHNL�
GH÷LúLNOLNOHU�EDNÕODPDGÕ��9'5�SROLPRUIL]P��9'5�DNLYLWHVLQL�
HWNLOH\HQ�NLQD]ODU�GD�oDOÕúÕOPDGÕ��
.HPLN�PLQHUDO�ER]XNOX÷XQD�LOLúNLQ�.',*2�NÕODYX]ODUÕQÕQ�HQ�
VRQ� J�QFHOOHPHVLQGH�� YLWDPLQ� '� UHSODVPDQÕQÕ� HYUH� ����
.%+¶VÕ�RODQ�KDVWDODUGD�|Oo�OHQ�����2+�9'��G�]H\OHULQH�YH�

���

WHNUDUODQDQ� WHVWOHULQ� EDúODQJÕo� GH÷HUOHULQH� J|UH� NLúLVHOOHúWL��
ULOPHVL�JHUHNWL÷LQH�GDLU� G�ú�N�NDOLWHOL� NDQÕWODUD�GD\DQÕODUDN�
9LWDPLQ�'�UHSODVPDQ�WHGDYLOHUL�|QHULOPHNWHGLU�������/HYLQ�YH�
DUNDGDúODUÕ�� .%+� HYUH� �
WH� KDVWDODUÕQ� ���
VLQLQ� G�ú�N�
���2+�9'��NRQVDQWUDV\RQODUÕQD������QJ�P/�RODUDN�WDQÕP�
ODQPÕúWÕU��VDKLS�ROGX÷XQX��EXQD�NDUúÕOÕN�.%+�HYUH���YH��
�GH�
EX�RUDQÕQ����¶GDQ� ID]OD�ROGX÷XQX�ELOGLUPLúWLU� ������3DQHO��
NOLQLV\HQOHULQ����2+�9'��³\HWHUOLOL÷LQL´��NDUúÕ�G�]HQOH\LFL�
KRUPRQ� DNWLYLWHVL� NDQÕWÕ� �\DQL�� \�NVHOPLú� SDUDWLURLG�
KRUPRQX�� ROPDNVÕ]ÕQ� !��� QJ�P/� NRQVDQWUDV\RQODU� RODUDN�
VÕQÕIODQGÕUPDODUÕ� JHUHNWL÷L� NRQXVXQGD� DQODúPÕúWÕ�� 3DQHO�
D\UÕFD�� ���� QJ�P/� ���2+�9'�� NRQVDQWUDV\RQODUÕQÕQ� SDUD��
WLURLG�KRUPRQ�VHYL\HVLQGHQ�ED÷ÕPVÕ]�RODUDN�WHGDYL�HGLOPHVL�
JHUHNWL÷LQL� NDEXO� HWWL�� .DUúÕ� G�]HQOH\LFL� KRUPRQ� DNWLYLWHVL�
NDQÕWÕ�\RNVD�����2+�9'��NRQVDQWUDV\RQODUÕ����LOH����QJ�P/�
DUDVÕQGD� RODQ� KDVWDODU� WHGDYL� JHUHNWLUPH\HELOLU�� (N� RODUDN��
VHUXP� ��� �2+�9'�� NRQVDQWUDV\RQX�� ��� LOD� ��� QJ� �P/
\H�
\�NVHOHQH�NDGDU��.%+¶VÕ�RODQ�YH�ROPD\DQ�ELUH\OHUGH�VHUXP�
���2+�9'�� NRQVDQWUDV\RQX�� VHUXP� L37+� VHYL\HVL� LOH� WHUV�
RUDQWÕOÕGÕU�YH�EX�VÕUDGD� L37+�VHYL\HVL� VWDELO�HQ�G�ú�N�VHYL��
\H\H�XODúÕU��������������2+�9'��VHYL\HOHUL�LOH�L37+�DUDVÕQ�
GDNL� WHUV� NRUHODV\RQ�� .%+¶QÕQ� KHPHQ� KHPHQ� W�P� DúDPD�
ODUÕQGD� J|VWHULOPLúWLU� ��������� 6HNRQGHU� KLSHUSDUDWLURLGL]P�
SUHYDODQVÕ�� GL\DOL]� KDVWDVÕ� ROPD\DQ� KDVWDODUGD� ��� QJ�P/�
DOWÕQGD� RODQODUGD�� ��� �2+�9'�� ��� QJ�P/¶GHQ� \�NVHN� RODQ�
KDVWDODUD�J|UH�QHUHGH\VH�LNL�NDW�ID]ODGÕU��(N�RODUDN������2+��
9'������QJ�P/
GHQ�E�\�N�ROGX÷XQGD�L37+�VHYL\HOHUL�SODWR�
GD�JLEL�J|U�QPHNWHGLU�������%L]LP�oDOÕúPDPÕ]GD�NDOVLWULRO�YH�
��� 2+� 9'�� DODQ� KDVWDODUÕQ� W*)+¶ODUÕQÕQ� IDUNOÕ� ROPDVÕ�
QHGHQL\OH�YHULOHQ�WHGDYLOHULQ�9'5�\�]GHVL�YH�L37+�GH÷LúLN�
OLNOL÷L�NRQXVXQGD�\RUXP�\DSPDN�SHN�P�PN�Q�RODPDGÕ��

dDOÕúPDPÕ]GD� KDVWDODUÕ�� ��� 2+� 9'�� G�]H\OHULQH� J|UH�
9LWDPLQ� '� HNVLNOL÷L� WDQÕVÕ\OD� ����� YH� ����� LNL� JUXED�
D\ÕUGÕ÷ÕPÕ]GD� NUHDWLQLQ�� W*)+� YH� L37+� G�]H\OHUL� DUDVÕQGD�
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ABSTRACT
Objective: 
,Q�WKLV�VWXG\��ZH�DLPHG�WR�FRPSDUH�WKH�UHODWLRQVKLS�RI�YLWDPLQ�
'� UHSODFHPHQW� ZLWK� WKH� SHUFHQWDJH� RI� YLWDPLQ� '� UHFHSWRU�
�9'5�� LQ� &'���� &'���� &'��� DQG� &'���� KHPDWRSRLHWLF�
FHOOV�DQG�LQIODPPDWRU\�PDUNHUV�LQ�VWDJH�����&.'�SDWLHQWV��

Method: 
,Q�WKLV�SURVSHFWLYH�VWXG\�����VWDJH������QRW�RQ�UHQDO�UHSODFH�
PHQW� WUHDWPHQW�� &.'� SDWLHQWV� ZLWK� HVWLPDWHG� JORPHUXODU�
ILOWUDWLRQ� UDWH� �H*)5����PO�PLQ�����P2� ZHUH� LQFOXGHG��
6HUXP�FUHDWLQLQH��H*)5��LQWDFW�SDUDWKRUPRQH��L37+������2+�
9LWDPLQ�'��OHYHOV��&53��QHXWURSKLO��O\PSKRF\WH�YDOXHV�DQG�
9'5�SHUFHQWDJHV�LQ�&'���&'���&'���&'����KHPDWRSRL�
HWLF�FHOOV�ZHUH�FDOFXODWHG��3DWLHQWV�ZHUH�GLYLGHG�LQWR�JURXSV�
ZLWK�D�GLDJQRVLV�RI�9LWDPLQ�'�GHILFLHQF\������DQG�����QJ�GO��
DFFRUGLQJ� WR� ���2+�9LWDPLQ�'�� OHYHOV�� DFFRUGLQJ� WR�&.'�
VWDJHV��VWDJHV�����DQG����DQG�DFFRUGLQJ�WR�WKHLU�YLWDPLQ�'�XVH�
VWDWXV��QRW�XVLQJ��XVLQJ�FDOFLWULRO�RU����2+�YLWDPLQ�'��

Results:
$� VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFH� ZDV� IRXQG� EHWZHHQ�
DFWLYH�YLWDPLQ�'�XVH�� FUHDWLQLQH�� H*)5�DQG� L37+� OHYHOV� LQ�
SDWLHQWV� GLDJQRVHG� ZLWK� YLWDPLQ� '� GHILFLHQF\�� ZKR� ZHUH�
GLYLGHG� LQWR� WZR� JURXSV� �S������� S�������� S������� S���������
7KHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�&53�
DQG�QHXWURSKLO�O\PSKRF\WH� UDWLR� �S������� S��������:KHQ�ZH�
JURXSHG�WKH�SDWLHQWV�DFFRUGLQJ�WR�&.'�VWDJHV��D�VWDWLVWLFDOO\�
VLJQLILFDQW� GLIIHUHQFH� ZDV� IRXQG� LQ� L37+� OHYHOV� �S���������
:KHQ�ZH�GLYLGHG�WKH�SDWLHQWV�LQWR�WKUHH�JURXSV�DFFRUGLQJ�WR�
WR� WKHLU� XVH� RI� ���2+� YLWDPLQ�'�� D� VWDWLVWLFDOO\� VLJQLILFDQW�
GLIIHUHQFH�ZDV�IRXQG�EHWZHHQ�FUHDWLQLQH��H*)5��L37+�DQG����
2+�YLWDPLQ�'��OHYHOV��S�������S�������S�������DQG�S���������
7KHUH�ZDV�QR�GLIIHUHQFH�EHWZHHQ�WKH�SHUFHQWDJHV�RI�9'5�LQ�
&'���� &'���� &'���� &'���� KHPDWRSRLHWLF� FHOOV� �S�������
S�������S�������S���������7KHUH�ZDV�D�VWDWLVWLFDOO\�VLJQLILFDQW�
FRUUHODWLRQ�EHWZHHQ�O\PSKRF\WH�OHYHOV�DQG�WKH�H*)5�OHYHOV��
�U������� S��������� DQG� EHWZHHQ� O\PSKRF\WH� OHYHOV� DQG� WKH�
9'5�SHUFHQWDJH�YDOXHV�RI�WKH�&'���FHOOV��U��������S��������

Conclusion: 
,W�PD\�EH�GXH�WR�WKH�IDFW�WKDW�9'5�SHUFHQWDJHV�FDQ�EH�NHSW�DW�
VLPLODU�UDWHV�LQ�DOO�VWDJHV�ZLWK�9LWDPLQ�'�UHSODFHPHQW�WKHUD�
SLHV�DQG�D�GHFUHDVH�LQ�LQIODPPDWLRQ�PD\�EH�DFKLHYHG�
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,Q�WKLV�VWXG\��ZH�DLPHG�WR�FRPSDUH�WKH�UHODWLRQVKLS�RI�YLWDPLQ�
'� UHSODFHPHQW� ZLWK� WKH� SHUFHQWDJH� RI� YLWDPLQ� '� UHFHSWRU�
�9'5�� LQ� &'���� &'���� &'��� DQG� &'���� KHPDWRSRLHWLF�
FHOOV�DQG�LQIODPPDWRU\�PDUNHUV�LQ�VWDJH�����&.'�SDWLHQWV��

Method: 
,Q�WKLV�SURVSHFWLYH�VWXG\�����VWDJH������QRW�RQ�UHQDO�UHSODFH�
PHQW� WUHDWPHQW�� &.'� SDWLHQWV� ZLWK� HVWLPDWHG� JORPHUXODU�
ILOWUDWLRQ� UDWH� �H*)5����PO�PLQ�����P2� ZHUH� LQFOXGHG��
6HUXP�FUHDWLQLQH��H*)5��LQWDFW�SDUDWKRUPRQH��L37+������2+�
9LWDPLQ�'��OHYHOV��&53��QHXWURSKLO��O\PSKRF\WH�YDOXHV�DQG�
9'5�SHUFHQWDJHV�LQ�&'���&'���&'���&'����KHPDWRSRL�
HWLF�FHOOV�ZHUH�FDOFXODWHG��3DWLHQWV�ZHUH�GLYLGHG�LQWR�JURXSV�
ZLWK�D�GLDJQRVLV�RI�9LWDPLQ�'�GHILFLHQF\������DQG�����QJ�GO��
DFFRUGLQJ� WR� ���2+�9LWDPLQ�'�� OHYHOV�� DFFRUGLQJ� WR�&.'�
VWDJHV��VWDJHV�����DQG����DQG�DFFRUGLQJ�WR�WKHLU�YLWDPLQ�'�XVH�
VWDWXV��QRW�XVLQJ��XVLQJ�FDOFLWULRO�RU����2+�YLWDPLQ�'��

Results:
$� VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFH� ZDV� IRXQG� EHWZHHQ�
DFWLYH�YLWDPLQ�'�XVH�� FUHDWLQLQH�� H*)5�DQG� L37+� OHYHOV� LQ�
SDWLHQWV� GLDJQRVHG� ZLWK� YLWDPLQ� '� GHILFLHQF\�� ZKR� ZHUH�
GLYLGHG� LQWR� WZR� JURXSV� �S������� S�������� S������� S���������
7KHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�&53�
DQG�QHXWURSKLO�O\PSKRF\WH� UDWLR� �S������� S��������:KHQ�ZH�
JURXSHG�WKH�SDWLHQWV�DFFRUGLQJ�WR�&.'�VWDJHV��D�VWDWLVWLFDOO\�
VLJQLILFDQW� GLIIHUHQFH� ZDV� IRXQG� LQ� L37+� OHYHOV� �S���������
:KHQ�ZH�GLYLGHG�WKH�SDWLHQWV�LQWR�WKUHH�JURXSV�DFFRUGLQJ�WR�
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�U������� S��������� DQG� EHWZHHQ� O\PSKRF\WH� OHYHOV� DQG� WKH�
9'5�SHUFHQWDJH�YDOXHV�RI�WKH�&'���FHOOV��U��������S��������

Conclusion: 
,W�PD\�EH�GXH�WR�WKH�IDFW�WKDW�9'5�SHUFHQWDJHV�FDQ�EH�NHSW�DW�
VLPLODU�UDWHV�LQ�DOO�VWDJHV�ZLWK�9LWDPLQ�'�UHSODFHPHQW�WKHUD�
SLHV�DQG�D�GHFUHDVH�LQ�LQIODPPDWLRQ�PD\�EH�DFKLHYHG�
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+DVWDODUÕ�� ��� 2+� YLWDPLQ� '�� G�]H\OHULQH� J|UH�9LWDPLQ� '�
HNVLNOL÷L� WDQÕVÕ\OD� ����� QJ�PO� YH� ���� QJ�PO�� LNL� JUXED�
D\ÕUGÕ÷ÕPÕ]GD�DNWLI�'�YLWDPLQL�NXOODQÕPÕ��NUHDWLQLQ��W*)+�YH�
L37+� G�]H\OHUL� DUDVÕQGD� LVWDWLVWLNVHO� DQODPGD� IDUN� WHVSLW�
HGLOGL� �VÕUD\OD� S������� S�������� S������ YH� S���������
øQIODPDV\RQ�EHOLUWHoOHULQGHQ�&53�YH�Q|WURILO��OHQIRVLW�RUDQÕ�
DUDVÕQGD� LVWDWLVWLNVHO� IDUN� WHVSLW� HGLOPHGL� �S������� S��������
(YUHOHU�DUDVÕQGD�YH�&'�����&'�����&'�����&'�����KHPDWR�
SRLHWLN�K�FUH�DOW�JUXSODUÕQGDNL�9'5�\�]GHOHUL�DUDVÕQGD�IDUN�
PHYFXW�GH÷LOGL��7DEOR�,,����

Tablo II. 9LWDPLQ�'�HNVLNOL÷LQH�J|UH�KDVWDODUÕQ�ODERUDWXDU�VRQXoODUÕ

�$'��$QODPOÕ�'H÷LO��

+DVWDODUÕ�.%+�HYUHOHULQH��HYUH������J|UH�JUXSODQGÕUGÕ÷ÕPÕ]�
GD� VDGHFH� L37+� G�]H\OHULQGH� LVWDWLVWLNVHO� IDUN� WHVSLW� HGLOGL�
�S���������%X� IDUN� HYUH� �� LOH� �� YH� HYUH� �� LOH� �� DUDVÕQGD� LGL�
�7DEOR�,,,���

Tablo III. .%+�(YUHOHULQH�J|UH�JUXSODUD�D\UÕOGÕ÷ÕQGDNL�VRQXoODU

+DVWDODUÕ� '� YLWDPLQL� NXOODQÕPÕ� GXUXPXQD� J|UH� �o� JUXED�
D\ÕUGÕ÷ÕPÕ]GD�NUHDWLQLQ��W*)+��L37+�YH����2+�YLWDPLQ�'��

G�]H\OHUL� DUDVÕQGD� LVWDWLVWLNVHO� IDUN� WHVSLW� HGLOGL� �VÕUD\OD�
S�������S�������S�������YH�S������������2+�YLWDPLQ�'�NXOODQDQ�
KDVWDODUÕQ�� ���2+� YLWDPLQ�'�� G�]H\OHUL� LVWDWLVWLNVHO� RODUDN�
GDKD� \�NVHNWL� �S��������� &'�� ��� &'�� ��� &'�� ��� &'��� ��
KHPDWRSRLHWLN�K�FUH�DOW�JUXSODUÕQGDNL�9'5�\�]GHOHUL�DUDVÕQ�
GD� ELU� IDUN� WHVSLW� HGLOPHGL� �VÕUD\OD� S������� S������� S�������
S��������7DEOR�,9���

Tablo IV. 9LWDPLQ�'�NXOODQÕP�GXUXPXQD�J|UH�VRQXoODU

%HNOHQLOGL÷L� JLEL� L37+� KHGHIOHULQH� XODúPDN� LoLQ� W*)+�
D]DOGÕNoD� DNWLI�'� YLWDPLQL� NXOODQDQ� KDVWD� VD\ÕVÕ� HYUH� �¶� GH�
LVWDWLVWLNVHO�RODUDN�GDKD�ID]OD�oÕNWÕ��S���������
%HNOHQLOGL÷L�JLEL�OHQIRVLW�G�]H\OHUL�YH�W*)+�GH÷HUOHUL�DUDVÕQ�
GD�LVWDWLVWLNVHO�ELU�NRUHODV\RQ�YDUGÕ��U�������S���������/HQIRVLW�
G�]H\OHUL�YH�&'����K�FUHOHULQ�9'5�\�]GHVL�GH÷HUOHUL�DUDVÕQ�
GD�LVWDWLVWLNVHO�ELU�NRUHODV\RQ�YDUGÕ��U��������S��������

<):<1̪5)
%X�oDOÕúPDGD��DNWLI�'�YLWDPLQL�WHGDYLVL�DODQ�YH�DOPD\DQ�HYUH�
����UHQDO�UHSODVPDQ�WHGDYLVL�DOPD\DQ�.%+�KDVWDODUÕQÕQ�&'��
���&'�����&'�����&'�����KHPDWRSRHWLN�DOW�JUXSODUÕQÕQ�9'5�
\�]GHOHULQL� YH� LQIODPDV\RQ� EHOLUWHoOHUL� DUDVÕQGDNL� LOLúNL\L�
DUDúWÕUGÕN�YH�KDVWD�JUXSODUÕ�DUDVÕQGD�9'5�\�]GHOHUL�DUDVÕQGD�
IDUN�WHVSLW�HWPHGLN��
.%+�HYUHVL� LOHUOHGLNoH�VLVWHPLN�LQIODPDV\RQXQ�DUWWÕ÷Õ�EXQD�
ED÷OÕ�9'5�\�]GHOHULQGH�GH÷LúPH�EHNOHQLOGL÷L�DQFDN�UHSODV�
PDQ� WHGDYLOHUL� LOH�9'5� \�]GHOHULQLQ� W�P� HYUHOHUGH� EHQ]HU�
RUDQODUGD� WXWXODELOPHVL� UHSODVPDQ� WHGDYLVLQLQ� ROXPOX� ELU�
HWNLVL� ND\QDNOÕ� RODELOLU�� &53� YH� Q|WURILO� �OHQIRVLW� RUDQÕ\OD�
LQIODPDV\RQGDNL� IDUNÕ�\DNDOD\DPDPDPÕ]� UHSODVPDQ� WHGDYL��
OHUL\OH� LQIODPDV\RQGD� D]DOPD� VD÷ODPÕú� RODELOHFH÷LPL]L�
G�ú�QG�UPHNWHGLU��
.URQLN� ELU� LQIODPDWXDU� GXUXP� YH� G�ú�N� ���2+�'�� VHUXP�
NRQVDQWUDV\RQX�� .%+� RODQ� KDVWDODU� DUDVÕQGD� ROGXNoD�
\D\JÕQGÕU� ��������� øQIODPDWXDU� PHG\DW|UOHULQ� VHYL\HVL��
E|EUHN� IRQNVL\RQX� G�úW�NoH� JLGHUHN� DUWDU� ������ .URQLN�
%|EUHN�<HWPH]OL÷L� .RKRUW� oDOÕúPDVÕQD� ND\ÕWOÕ� ������ KDVWD�
DUDVÕQGD�\DSÕODQ�oDOÕúPDGD�� W*)+��DOE�PLQ�UL�YH�VLVWDWLQ�&�
VHYL\HOHUL��øQWHUO|NLQ��ø/�����W�P|U�QHNUR]LV�IDNW|U��DOEXPLQ�
JLEL�QHJDWLI�DNXW�ID]�UHDNWDQODUÕ�LOH�ILEULQRMHQ�VHYL\HOHUL�J�oO��
ELU� úHNLOGH� NRUHODV\RQ� EXOXQGX� NL�� EX� EHOLUWHoOHU�
LQIODPDV\RQXQ�� NRDJXODV\RQ� VLVWHPL� �]HULQGHNL� HWNLVLQH�

DUDFÕOÕN�HWWL÷LQL�G�ú�QG�UPHNWHGLU�������.%+
GH�LQIODPDV\RQ�
oRN� IDNW|UO�G�U�� øQIODPDWXDU� KDVWDOÕN� YH� HUNHQ�\DúODQPDQÕQ�
SURWRWLS�ELU� |UQH÷L�RODQ�.%+
GHNL�SURLQIODPDWXDU� IDNW|UOHU��
D]DOPÕú�VLWRNLQ�NOLUHQVLQL��HQIHNVL\RQODU��SHULRGRQWDO�KDVWDOÕN��
RNVLGDWLI�VWUHV��\DúODQPD�LOH�LOLúNLOL�NDV�K�FUHVL�ND\EÕ��KLSRJR�
QDGL]P�� LOHUL� JOLNROL]DV\RQ� VRQ� �U�QOHULQLQ� ELULNLPL�� ED÷ÕU�
VDNWD�HPLOHQ� WRNVLQOHU�� VRG\XP�DúÕUÕ�\�NOHQPHVL��PHWDEROLN�
DVLGR]��NHPLN�PLQHUDO�ER]XNOX÷X��NDOVLSURWHLQ�SDUWLN�OOHULQLQ�
ELULNLPL��RWRQRPLN�GHQJHVL]OLN��LQV�OLQ�GLUHQFL��LQWUDGL\DOLWLN�
KLSRNVHPL��JHQHWLN�YH�HSLJHQHWLN�IDNW|UOHUL�LoHULU�������
hUHPLGH�|]HOOLNOH� OHQIRVLW�DNWLYDV\RQX\OD� LOLúNLOL� LPP�Q�YH�
LQIODPDWXDU� \DQÕWODUÕQ� G�]HQVL]OL÷L�� .%+¶VÕ� RODQ� KDVWDODU�
DUDVÕQGD� HQ� \D\JÕQ� PRUWDOLWH� YH� PRUELGLWH� QHGHQOHUL� RODQ�
NDUGL\RYDVN�OHU� YH� HQIHNVL\|]� KDVWDOÕNODUÕQ� SDWRIL]\ROR�
MLVLQGH� URO� R\QDU� ��������� (N� RODUDN�� VRQ� G|QHP� E|EUHN�
\HWPH]OL÷L� KDVWDODUÕQGD� VÕN� J|U�OHQ�'� YLWDPLQL� HNVLNOL÷LQLQ�
PLNURLQIODPDV\RQD� NDWNÕGD� EXOXQGX÷X� GD� NHVLQOLNOH� DNOD�
\DWNÕQGÕU����������(QGRWHO�IRQNVL\RQX��UHQLQ�DQML\RWHQVLQ�DO�
GRVWHURQ� VLVWHPL� UHJ�ODV\RQX�� UHGRNV� GHQJHVL� YH� GR÷XúWDQ�
JHOHQ�YH�X\DUODQDELOLU�ED÷ÕúÕNOÕN�JLEL�ELUoRN�KD\DWL�LVNHOHW�GÕúÕ�
EL\RORMLN� V�UHoWH�9'
QLQ� |QHPLQL� GHVWHNOH\HQ� DUWDQ� VD\ÕGD�
NDQÕWODU�YDUGÕU��%XQODU��9'
QLQ�NODVLN�ROPD\DQ�HWNLOHUL�RODUDN�
ELOLQLU��������

0DNURIDMODU� YH� PRQRVLWOHU� GH� 9'5
\L� HNVSUHVH� HGHU� YH� �
Į�KLGURNVLOD]�HQ]LPLQLQ�PRQRVLWOHU�YH�PDNURIDMODU��]HULQGH�
NL� HNVSUHV\RQX�� LPP�Q� X\DUDQODU� WDUDIÕQGDQ� DUWWÕUÕOÕU� ������
�����2+�2'���ø/���
X�DUWWÕUGÕ÷Õ�YH�ø/��ȕ��ø/����W�P|U�QHNUR]�
IDNW|U��Į� �71)�Į��� Q�NOHHU� IDNW|U� NDSSD�%� OLJDQGÕQÕQ�
�5$1./�� UHVHSW|U� DNWLYDW|U�� YH� VLNOR�RNVLMHQD]��¶\L�
D]DOWWÕ÷Õ� LoLQ� PDNURIDMODUGD� DQWL�LQIODPDWXDU� DNWLYLWH� LOH�
VRQXoODQGÕ÷Õ�J|VWHULOPLúWLU������������2+�2'���7�OHQIRVLWOHUL�
KHP� GR÷UXGDQ� KHP� GH� GROD\OÕ� RODUDN� HWNLOH\HELOLU�� 'ROD\OÕ�
\RO�� DQWLMHQ� VXQDQ� K�FUHOHULQ�7� OHQIRVLW� X\DUÕFÕ� IRQNVL\RQHO�
PRG�ODV\RQXQX� LoHULU�� 0RQRVLWOHU� YH� PDNURIDMODUGD��
�����2+�2'���0+&�VÕQÕI�,,�YH�ELUOLNWH�X\DUÕFÕ�PROHN�OOHULQ�
�&'����&'���YH�&'���JLEL��\�]H\�HNVSUHV\RQXQX�D]DOWÕU�YH�
E|\OHFH�DQWLMHQ�VXQXPXQX�D]DOWÕU������������2+�2'���GHQGUL�
WLN�K�FUHOHUGH�GH�D\QÕ�HWNL\H�VDKLSWLU�YH�D\QÕ�]DPDQGD�ø/����
YH� ø/���� �UHWLPLQL� GH� LQKLEH� HWPHNOH� EHUDEHU� ø/����
VDOÕQÕPÕQÕQ� ELU� X\DUÕFÕVÕGÕU� ������ �����2+�2'�¶�Q� GROD\OÕ�
HWNLVL� GH� HOH� DOÕQGÕ÷ÕQGD�� 7� OHQIRVLW� \DQÕWÕQÕQ� ELU�
PRG�ODW|U�G�U�� 2WRUHDNWLI� 7� OHQIRVLW� SUROLIHUDV\RQXQGD�
D]DOPD�� RWRUHDNWLI�7� OHQIRVLWOHULQ� DSRSWR]XQXQ� LQG�NVL\RQX�
YH� KDWWD� 7UHJ
OHULQ� \�NVHOPHVLQH� QHGHQ� RODFDNWÕU� ���������
$QWLMHQ� VXQDQ� K�FUHOHUGHQ� W�UHWLOHQ� VLWRNLQOHU�7KHOSHU� �7K��
OHQIRVLW� GHQJHVLQL�7K�� YH�7K��� EDVNÕQOÕ÷ÕQGDQ�7K�� IHQRWL��
SLQH� GR÷UX� GH÷LúWLUHFHNWLU� ��������� 6RQXoWD�� �����2+�2'��
9'
QLQ�� LQVDQ�7�K�FUHOHULQGH�Q�NOHDU� �ț%�µQLQ�HNVSUHV\RQX�
D]DOWWÕ÷Õ�YH�DQWL�LQIODPDWXDU�HWNL\H�VDKLS�RODELOHFH÷L�J|VWHU�
LOPLúWLU�������

%L]LP�oDOÕúPDPÕ]GD�KDVWDODUÕ�'�YLWDPLQL�NXOODQÕPÕ�GXUXPX�
QD�J|UH��o�JUXED�D\ÕUGÕ÷ÕPÕ]GD����2+�YLWDPLQ�'��G�]H\OHUL�
DUDVÕQGD� LVWDWLVWLNVHO� � IDUN� WHVSLW� HGLOGL� �S��������� ��� 2+�
YLWDPLQ�'�NXOODQDQ�KDVWDODUÕQ�����2+�YLWDPLQ�'��G�]H\OHUL�
LVWDWLVWLNVHO� RODUDN�GDKD�\�NVHNWL��$NWLI�'�YLWDPLQLQLQ�GDKD�
oRN�NXOODQÕOPDVÕQD�UD÷PHQ�9'5�\�]GHOHUL�DUDVÕQGD�ELU�IDUN�

WHVSLW� HGLOPHGL�� &DUYDOKR� YH� DUNDGDúODUÕQÕQ� NROHNDOVLIHURO�
NXOODQDQ�GL\DOL]�KDVWDODUÕQGD�7/5����7/5����øQWHUIHURQ�JDPD�
�,)1J��YH�&<3��D��HNVSUHV\RQXQGD�ELU�D]DOPD�YH�9'5�YH�
&<3��E�� HNVSUHV\RQXQGD� ELU� DUWÕú� J|VWHUGL�� R\VD� SODVHER�
JUXEXQGD�EX�HWNL�J|]OHQLOPHGL�������0HLUHOHV�YH�DUNDGDúODUÕ��
UDQGRPL]H�NRQWUROO��ELU�oDOÕúPDGD�NROHNDOVLIHURO�Q��KDIWDGD�
LNL� NH]� ������� � �QLWH��� PRQRVLWOHUGH� &<3��%�� YH� 9'5�
HNVSUHV\RQXQX�DUWWÕUGÕ÷Õ�YH�VHUXP�,/���YH�&53¶\L�D]DOWWÕ÷ÕQÕ�
ELOGLUGL� ������ 6WXEEV� YH� DUNDGDúODUÕ� N�o�N� ELU� oDOÕúPDGD��
NROHNDOVLIHURO�WHGDYLVL�DODQ�\HGL�KHPRGL\DOL]�KDVWDVÕQÕ�GDKLO�
HWWL÷L� oDOÕúPDGD�� ø/���� ø/��� YH� W�P|U� QHNUR]LV� IDNW|U� GDKLO�
LQIODPDWXDU�VLWRNLQOHULQLQ�VHYL\HOHULQGH�ELU�D]DOPD�J|]OHPOH�
GL� ������ <LQH� JUXEXPX]XQ� KHPRGL\DOL]H� JLUHQ� KDVWDODUGD�
\DSWÕ÷Õ�oDOÕúPDGD�SDULFDOVLWRO�YH\D�NDOVLWULRO�NXOODQDQ�KDVWD�
ODUGD� &'���9'5�� &'���9'5� YH�0212�9'5� LoHUL÷LQGH�
IDUNOÕOÕN�WHVSLW�HGLOPHGL�������

$NWLI�'�YLWDPLQL�NXOODQDQ�YH�NXOODQPD\DQ�JUXS�DUDVÕQGD����
2+�YLWDPLQ�'��G�]H\OHUL�YH�9'5�RUDQODUÕ�DUDVÕQGD�LVWDWLVWLN�
VHO�IDUN�\RNWX��5HVHSW|U�G�]H\OHULQGHNL�EHQ]HUOLN�LODo�RODUDN�
YHULOHQ�NDOVLWULRO�YH�LQ�YLYR��UHWLOHQ�NDOVLWULROXQ��UHVHSW|UOHUL�
D\QÕ� RUDQGD� GR\XUPDVÕ� ND\QDNOÕ� RODELOLU��%L]� oDOÕúPDPÕ]GD�
����� �2+�29LW�'��G�]H\L�|OoPHGLN��([WUDUHQDO�GRNXODUGDNL�
L37+¶GDQ�ED÷ÕPVÕ]�IDUNOÕ�YH\D�D\QÕ�G�]H\������2+�29LW'� 
�UHWLPL� J|VWHUHPHGLN�� �����2+�29LW'�� µLQ� EL\RORMLN�
DNWLYDV\RQX�9'5��]HULQGHQ�ROVD�GD�SRVW�UHVHSW|U�VLWRNLQOHULQ�
GH÷LúLPLQL�WHNQLN�VHEHSOHUGHQ�GROD\Õ�J|VWHUHPHGLN��
%X� oDOÕúPDGD�� ���2+�'�� G�]H\L� .%+� KDVWDODUÕQÕQ�
NROHNDOVLIHURO� JUXEXQGD� NDOVLWULRO� NXOODQDQ� YH\D� NXOODQ�
PD\DQODUD� J|UH� GDKD� \�NVHN� EXOXQPXúWXU�� %X�� NDOVLWULRO�
NXOODQDQ�YH\D�KHUKDQJL�ELU�YLWDPLQ�'�SUHSHUDWÕ�NXOODQPD\DQ�
KDVWDODUGD� GDKD� D]� ���2+�'�� W�NHWLPL� LOH� LOLúNLOL� RODELOLU��
$QFDN��NDOVLWLURO�JUXEX�LOH�GL÷HU�.%+�JUXSODUÕ�DUDVÕQGD�&'��
����9'5��&'������9'5�YH�&'������9'5�VHYL\HOHUL�DoÕVÕQGDQ�
|QHPOL�ELU�IDUN�EXOXQDPDPÕúWÕU��%X�GXUXP��\XNDUÕGD�EDKVHW�
WL÷LPL]�JLEL��9'5�DNWLYDV\RQXQXQ�9'5�DNWLYDV\RQ�WHGDYLOH�
ULQGHQ�oRN�.%+�SDWRIL]\RORMLVLQLQ�QHGHQ�ROGX÷X�LQIODPDWXDU�
GH÷LúLNOLNOHUOH�LOLúNLOL�RODELOHFH÷LQL�GHVWHNOHPHNWHGLU��
&'���� ��9'5��&'���� ��9'5�YH�&'���� ��9'5�VHYL\HOHUL�
DoÕVÕQGDQ�.%+�JUXSODUÕ�DUDVÕQGD�|QHPOL�IDUNODU�EXODPDPD�
PÕ]ÕQ�DQD�PHNDQL]PDVÕ��K�FUHOHUL�WHPVLO�HGHQ�9'5�DUDVÕQGD�
NL�IDUNODU�ROPDVÕ�RODELOLU��%X�QHGHQOH��K�FUHVHO�9'5�LoHUL÷L�
IDUNOÕ� WHGDYL� JUXSODUÕQGD� IDUNOÕ� RODELOLU�� DQFDN� EX� NRQXGD�
KHUKDQJL� ELU� GH÷HUOHQGLUPH� \DSPDGDQ� |QFH� GDKD� ID]OD�
ELOJL\H� LKWL\DFÕPÕ]� YDUGÕU�� +DVWDODUÕQ� KHSVL� NDQODUÕQÕ� NÕú�
G|QHPLQGH�YHUPLúWL�

dDOÕúPDPÕ]ÕQ� NÕVÕWOÕOÕNODUÕQGD� VD\DELOHFH÷LPL]� NRQXODU�
DUDVÕQGD� úXQODU� YDUGÕU��9'5� UHVHSW|U� G�]H\L� LQIODPDV\RQOD�
GH÷LúHELOHFH÷L� LoLQ� KDVWDODUÕQ� LQIODPDV\RQ� G�]H\LQL� GDKD�
KDVVDV�\|QWHPOHUOH�DUDúWÕUPDN�GDKD�HWNLOL�RODELOLUGL��.HVLWVHO�
ELU�oDOÕúPD�ROGX÷X�LoLQ�KDVWD�JUXSODUÕQÕQ�IDUNÕQD�EDNWÕN��$\QÕ�
KDVWDGD� DNWLI� '� YLWDPLQL� YHULOPHVL� VRQUDVÕ� UHVHSW|UGHNL�
GH÷LúLNOLNOHU�EDNÕODPDGÕ��9'5�SROLPRUIL]P��9'5�DNLYLWHVLQL�
HWNLOH\HQ�NLQD]ODU�GD�oDOÕúÕOPDGÕ��
.HPLN�PLQHUDO�ER]XNOX÷XQD�LOLúNLQ�.',*2�NÕODYX]ODUÕQÕQ�HQ�
VRQ� J�QFHOOHPHVLQGH�� YLWDPLQ� '� UHSODVPDQÕQÕ� HYUH� ����
.%+¶VÕ�RODQ�KDVWDODUGD�|Oo�OHQ�����2+�9'��G�]H\OHULQH�YH�

%DOoÕN�2<��YH�DUN�$NG�7ÕS�'�����������

���

WHNUDUODQDQ� WHVWOHULQ� EDúODQJÕo� GH÷HUOHULQH� J|UH� NLúLVHOOHúWL��
ULOPHVL�JHUHNWL÷LQH�GDLU� G�ú�N�NDOLWHOL� NDQÕWODUD�GD\DQÕODUDN�
9LWDPLQ�'�UHSODVPDQ�WHGDYLOHUL�|QHULOPHNWHGLU�������/HYLQ�YH�
DUNDGDúODUÕ�� .%+� HYUH� �
WH� KDVWDODUÕQ� ���
VLQLQ� G�ú�N�
���2+�9'��NRQVDQWUDV\RQODUÕQD������QJ�P/�RODUDN�WDQÕP�
ODQPÕúWÕU��VDKLS�ROGX÷XQX��EXQD�NDUúÕOÕN�.%+�HYUH���YH��
�GH�
EX�RUDQÕQ����¶GDQ� ID]OD�ROGX÷XQX�ELOGLUPLúWLU� ������3DQHO��
NOLQLV\HQOHULQ����2+�9'��³\HWHUOLOL÷LQL´��NDUúÕ�G�]HQOH\LFL�
KRUPRQ� DNWLYLWHVL� NDQÕWÕ� �\DQL�� \�NVHOPLú� SDUDWLURLG�
KRUPRQX�� ROPDNVÕ]ÕQ� !��� QJ�P/� NRQVDQWUDV\RQODU� RODUDN�
VÕQÕIODQGÕUPDODUÕ� JHUHNWL÷L� NRQXVXQGD� DQODúPÕúWÕ�� 3DQHO�
D\UÕFD�� ���� QJ�P/� ���2+�9'�� NRQVDQWUDV\RQODUÕQÕQ� SDUD��
WLURLG�KRUPRQ�VHYL\HVLQGHQ�ED÷ÕPVÕ]�RODUDN�WHGDYL�HGLOPHVL�
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ABSTRACT
Objective: 
,Q�WKLV�VWXG\��ZH�DLPHG�WR�FRPSDUH�WKH�UHODWLRQVKLS�RI�YLWDPLQ�
'� UHSODFHPHQW� ZLWK� WKH� SHUFHQWDJH� RI� YLWDPLQ� '� UHFHSWRU�
�9'5�� LQ� &'���� &'���� &'��� DQG� &'���� KHPDWRSRLHWLF�
FHOOV�DQG�LQIODPPDWRU\�PDUNHUV�LQ�VWDJH�����&.'�SDWLHQWV��

Method: 
,Q�WKLV�SURVSHFWLYH�VWXG\�����VWDJH������QRW�RQ�UHQDO�UHSODFH�
PHQW� WUHDWPHQW�� &.'� SDWLHQWV� ZLWK� HVWLPDWHG� JORPHUXODU�
ILOWUDWLRQ� UDWH� �H*)5����PO�PLQ�����P2� ZHUH� LQFOXGHG��
6HUXP�FUHDWLQLQH��H*)5��LQWDFW�SDUDWKRUPRQH��L37+������2+�
9LWDPLQ�'��OHYHOV��&53��QHXWURSKLO��O\PSKRF\WH�YDOXHV�DQG�
9'5�SHUFHQWDJHV�LQ�&'���&'���&'���&'����KHPDWRSRL�
HWLF�FHOOV�ZHUH�FDOFXODWHG��3DWLHQWV�ZHUH�GLYLGHG�LQWR�JURXSV�
ZLWK�D�GLDJQRVLV�RI�9LWDPLQ�'�GHILFLHQF\������DQG�����QJ�GO��
DFFRUGLQJ� WR� ���2+�9LWDPLQ�'�� OHYHOV�� DFFRUGLQJ� WR�&.'�
VWDJHV��VWDJHV�����DQG����DQG�DFFRUGLQJ�WR�WKHLU�YLWDPLQ�'�XVH�
VWDWXV��QRW�XVLQJ��XVLQJ�FDOFLWULRO�RU����2+�YLWDPLQ�'��

Results:
$� VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFH� ZDV� IRXQG� EHWZHHQ�
DFWLYH�YLWDPLQ�'�XVH�� FUHDWLQLQH�� H*)5�DQG� L37+� OHYHOV� LQ�
SDWLHQWV� GLDJQRVHG� ZLWK� YLWDPLQ� '� GHILFLHQF\�� ZKR� ZHUH�
GLYLGHG� LQWR� WZR� JURXSV� �S������� S�������� S������� S���������
7KHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�&53�
DQG�QHXWURSKLO�O\PSKRF\WH� UDWLR� �S������� S��������:KHQ�ZH�
JURXSHG�WKH�SDWLHQWV�DFFRUGLQJ�WR�&.'�VWDJHV��D�VWDWLVWLFDOO\�
VLJQLILFDQW� GLIIHUHQFH� ZDV� IRXQG� LQ� L37+� OHYHOV� �S���������
:KHQ�ZH�GLYLGHG�WKH�SDWLHQWV�LQWR�WKUHH�JURXSV�DFFRUGLQJ�WR�
WR� WKHLU� XVH� RI� ���2+� YLWDPLQ�'�� D� VWDWLVWLFDOO\� VLJQLILFDQW�
GLIIHUHQFH�ZDV�IRXQG�EHWZHHQ�FUHDWLQLQH��H*)5��L37+�DQG����
2+�YLWDPLQ�'��OHYHOV��S�������S�������S�������DQG�S���������
7KHUH�ZDV�QR�GLIIHUHQFH�EHWZHHQ�WKH�SHUFHQWDJHV�RI�9'5�LQ�
&'���� &'���� &'���� &'���� KHPDWRSRLHWLF� FHOOV� �S�������
S�������S�������S���������7KHUH�ZDV�D�VWDWLVWLFDOO\�VLJQLILFDQW�
FRUUHODWLRQ�EHWZHHQ�O\PSKRF\WH�OHYHOV�DQG�WKH�H*)5�OHYHOV��
�U������� S��������� DQG� EHWZHHQ� O\PSKRF\WH� OHYHOV� DQG� WKH�
9'5�SHUFHQWDJH�YDOXHV�RI�WKH�&'���FHOOV��U��������S��������

Conclusion: 
,W�PD\�EH�GXH�WR�WKH�IDFW�WKDW�9'5�SHUFHQWDJHV�FDQ�EH�NHSW�DW�
VLPLODU�UDWHV�LQ�DOO�VWDJHV�ZLWK�9LWDPLQ�'�UHSODFHPHQW�WKHUD�
SLHV�DQG�D�GHFUHDVH�LQ�LQIODPPDWLRQ�PD\�EH�DFKLHYHG�
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$%'��DE�������YH\D�L]RWLS�NRQWURO��>VÕoDQ�,J*��),7&�LoHUHQ�
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������������������
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HQGRFULQH� UHJXODWRU� RI� WKH� UHQLQ�DQJLRWHQVLQ�
V\VWHP��-�&OLQ�,QYHVW���������������±����
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&DPDUJR�-U��0�7RQHOOL��5�7KDGKDQL�9LWDPLQ�'�
OHYHOV�DQG�HDUO\�PRUWDOLW\�DPRQJ�LQFLGHQW�KHPR�
GLDO\VLV�SDWLHQWV�.LGQH\�,QW�������������������
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DOEXPLQXULD��NLGQH\�IXQFWLRQ��DQG�LQIODPPDWRU\�
ELRPDUNHU�SURILOH�LQ�&.'�LQ�&5,&��&OLQ��-�$P�
6RF�1HSKURO��������������±����
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HIIHFWV�WR�,/���RQ�0+&�FODVV�,,�DQWLJHQ�H[SUHV�
VLRQ�� DFFHVVRU\� DFWLYLW\�� DQG� SKDJRF\WRVLV� RI�
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/HYLQ�$��%DNULV�*/��0ROLWFK�0��6PXOGHUV�0��
7LDQ�-��:LOOLDPV�/$��$QGUHVV�'/��3UHYDOHQFH�RI�
DEQRUPDO�VHUXP�YLWDPLQ�'��37+��FDOFLXP��DQG�
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ABSTRACT
Objective: 
The objective of this study is to retrospectively examine the reasons of cone-beam computed 
tomography (CBCT) requests and the distribution of these requests  according to age, gender, 
departments and requested area in a group of patients.

Methods: 
CBCT request forms obtained from the archive records were evaluated retrospectively. Age, 
gender, requesting departments, request reasons, requested areas and requesting departments 
were recorded. The data were analyzed by descriptive statistics methods with SPSS. 

Results: 
679 CBCT request forms were included in the study and the mean age of the patients was 37.44± 
17.39. The most common request reason was assesmen of intraosseous lesions (29.6%), the 
most CBCT requesting department was Department of Oral and Maxillofacial Radiology 
(51.4%) and the most requested area was maxillofacial region (52.9%). 

Conclusion: 
The results of the study showed that most of the CBCT images were requested for assesment of 
intraosseous lesions. Evaluating the request reasons of CBCT by physicians and determining the 
usage areas of CBCT can be beneficial in terms of improving the technique.

Key Words: 
Cone-beam computed tomography, Dentistry, Radiography

ÖZ
Amaç:
%X�oDOÕúPDQÕQ�DPDFÕ��ELU�JUXS�KDVWDGD�NRQLN�ÕúÕQOÕ�ELOJLVD\DUOÕ�WRPRJUDIL��.,%7��LVWHP�QHGHQ-
OHULQL�YH�EX� LVWHPOHULQ�\Dú�� FLQVL\HW�� LVWHPL�\DSDQ�E|O�P�YH� LVWHP�DODQODUÕQD�J|UH�GD÷ÕOÕPÕQÕ�
JHUL\H�G|Q�N�RODUDN�LQFHOHPHNWLU�

Yöntem: 
$UúLY�ND\ÕWODUÕQGDQ�HOGH�HGLOHQ�.,%7�LVWHN�IRUPODUÕ�JHUL\H�G|Q�N�RODUDN�GH÷HUOHQGLULOGL��<Dú��
FLQVL\HW�� LVWHPGH�EXOXQDQ�E|O�POHU�� LVWHP�QHGHQOHUL�� LVWHP� DODQODUÕ� YH� LVWHP�\DSDQ�E|O�POHU�
ND\ÕW�DOWÕQD�DOÕQGÕ��9HULOHU�WDQÕPOD\ÕFÕ�LVWDWLVWLN�\|QWHPOHUL�NXOODQÕODUDN�6366�LOH�DQDOL]�HGLOGL�

Bulgular: 
dDOÕúPD\D� ���� .,%7� LVWHPL� GDKLO� HGLOGL� YH� KDVWDODUÕQ� \Dú�
RUWDODPDVÕ� ������������ LGL�� (Q� ID]OD� \DSÕODQ� LVWHP� QHGHQL�
NHPLN� LoL� OH]\RQ� GH÷HUOHQGLULOPHVL� ��������� HQ� oRN� .,%7�
WDOHS�HGHQ�E|O�P�$÷Õ]��'Lú�YH�dHQH�5DG\RORML�$QDELOLP�'DOÕ�
��������YH�HQ�oRN� WDOHS�HGLOHQ�E|OJH�PDNVLOORIDVL\DO�E|OJH�
(%52,9) idi. 

Sonuç: 
dDOÕúPDQÕQ� VRQXoODUÕ��.,%7�J|U�QW�OHULQLQ� oR÷XQXQ� NHPLN�
LoL� OH]\RQXQ� GH÷HUOHQGLULOPHVL� LoLQ� LVWHQGL÷LQL� J|VWHUPLúWLU��
.,%7�
QLQ�WDOHS�QHGHQOHULQLQ�KHNLPOHU�WDUDIÕQGDQ�GH÷HUOHQGL-
ULOPHVL� YH� .,%7� 
QLQ� NXOODQÕP� DODQODUÕQÕQ� EHOLUOHQPHVL�
WHNQL÷LQ�JHOLúWLULOPHVL�DoÕVÕQGDQ�ID\GDOÕ�RODELOLU�

Anahtar Sözcükler: 
.RQLN�ÕúÕQOÕ�ELOJLVD\DUOÕ�WRPRJUDIL��'Lú�KHNLPOL÷L��5DG\RJUDI

INTRODUCTION
Conventional radiographic imaging techniques (periapical, 
panoramic, occlusal etc.) in dentistry provide two-dimension-
al examination. For that reason these techniques provide 
limited information about anatomical structures and their 
pathologies (1). There are disadvantages in these tecniques; 
such as superposition of surrounding tissues, magnification 
and distortion of images (2). 
Cone beam computed tomography (CBCT) was which allows 
to dentistry in the end of 1990s by Mozzo and Arai (3, 4). 
CBCT is a system based on the cone beam technique which 
allows three dimensional imaging of maxillofacial structures 
(4). With its widespread use, CBCT has shown benefits in 
different areas for all departments of dentistry (5). CBCT 
provides a three-dimensional image by preventing superposi-
tion of anatomical structures compared to conventional 
radiography (6, 7). On the other hand, because of higher 
radiation dose than conventional techniques (5), it is import-
ant to justify the reason for the requests for CBCTs. 
The aim of this study is to retrospectively examine the 
UHDVRQV�RI�&%&7�UHTXHVWV�LQ�$NGHQL]�8QLYHUVLW\�)DFXOW\�RI�
Dentistry, Department of Oral and Maxillofacial Radiology  
and the distribution of these requests  according to age, 
gender, departments and requested areas.

METHODS
This study was approved by the Clinical Research Ethics 
&RPPLWWHH�RI� WKH�)DFXOW\�RI�0HGLFLQH��$NGHQL]�8QLYHUVLW\�
and the study was carried out in accordance with the ethical 
UXOHV� RI� WKH�'HFODUDWLRQ� RI�+HOVLQNL� �DSSURYDO� QXPEHU�ZDV�
.$(.�����'DWH���������������1HFHVVDU\�SHUPLVVLRQV�ZHUH�
obtained from the hospital administration for the study.
CBCT request forms,  obtained from the archive records of 
����SDWLHQWV�ZKR�DSSOLHG� WR�$NGHQL]�8QLYHUVLW\�)DFXOW\�RI�
Dentistry, Department of Oral and Maxillofacial Radiology 
between February 2020 and January 2021 were analyzed 
UHWURVSHFWLYHO\�� ,QFRPSOHWHO\� ILOOHG� UHTXHVW� IRUPV� �RQH� RU�
more missing data such as age, gender, reason for request, 
requesting department and requested area) were excluded 

from the study and total of 679 CBCT requests were included 
in the study. Age, gender, requesting departments, request 
reasons and requested areas were recorded. Age was divided 
LQ� WZR� JURXSV�� ���� \HDUV� DQG��� ��� \HDUV��5HTXHVW� UHDVRQV�
were classified as intraosseous lesion, orthodontics, endodon-
tics, impacted tooth, dental anomaly, soft tissue calcification, 
preoperative, trauma, implant surgery, evaluation of temporo-
mandibular joint bone structure, and other reasons. Request-
ing departments were classifield as Department of Oral and 
Maxillofacial Radiology, Department of Oral and Maxillofa-
cial Surgery, Department of Orthodontics, Department of 
Endodontics and others. Requested areas were classified as 
maxilla, mandible, maxillofacial region and single tooth area. 
7KH�GDWD�ZHUH�DQDO\]HG�XVLQJ�WKH�6WDWLVWLFDO�3DFNDJH��IRU�WKH�
Social Sciences (SPSS) software program (SPSS v. 20.0 for 
:LQGRZV�� &KLFDJR�� ,/��� 7KH� GHVFULSWLYH� DQDO\VHV� DQG�
frequencies were calculated for age, gender, reason for 
request, requesting department and requested area. 

RESULTS
7RWDO�RI�����SDWLHQWV
�&%&7�UHTXHVW�IRUPV������������PDOH�
DQG�����������IHPDOH��ZHUH�HYDOXDWHG��3DWLHQWV
�DJHV�UDQJHG�
between 6 years and 79 years and mean age was 37.44 ± 
��������������������SDWLHQWV�ZHUH�����\HDUV�DQG�������������
SDWLHQWV�ZHUH�����\HDUV�
There were 23 different reasons for CBCT request and 13 of 
these reasons were combined under the heading "other 
reasons" as they accounted for less. The most common 
request reason was assessment of intraosseous lesions
�Q � ���� ������ ���� DQG� 7DEOH� ,� VKRZV� GLVWULEXWLRQ� RI� WKH�
CBCT request reasons. 

Table I: The CBCT request reasons.

The distribution of intraosseous lesions was radiolucent 
lesion, radiopaque lesion, and radiolucent+radiopaque lesion, 
respectively (n=141 (70.15%), n= 34 (16.92%), and n= 26 
(12.93%), respectively). Almost all of the CBCTs requested 
for orthodontic purposes were for evaluation of the craniofa-
cial anomalies (n= 26 (96.3%)). The requested CBCT distri-
bution for endodontic purposes was apical lesion assessment, 
root canal anatomy assessment, root resorption assessment, 

DQG�SHUIRUDWLRQ�VXVSLFLRQ�UHVSHFWLYHO\��Q ������������Q ����
���������� Q ���� ��������� DQG�Q �� ��������� UHVSHFWLYHO\���
The requested CBCT distribution for impacted tooth assess-
ment was impacted canine assessment, impacted third molar 
assessment, and impacted premolar assessment, respectively 
�Q ������������Q �������������DQG�Q �������������UHVSHF-
tively). The requested CBCT distribution for dental anomaly 
was assessment of supernumerary tooth, dens invaginatus 
and ectopic tooth, respectively (n=19 (79.17%), n= 3 (12.5%) 
DQG�Q ������������UHVSHFWLYHO\��
The most CBCT requesting department was Department of 
Oral and Maxillofacial Radiology (n=349 (51.4%)) and Table 
,,�VKRZV�GLVWULEXWLRQ�RI�WKH�&%&7�UHTXHVWLQJ�GHSDUWPHQWV��

Table II: Distribution of the CBCT requesting departments.

Other departments distribution was Department of Pedodon-
tics, Department of Periodontology, Department of Prosthetic 
Dentistry and Department of Restorative Dentistry (n= 13 
����������Q ��������������Q ������������DQG�Q �����������
respectively). While the most common requested reason was 
intraosseous lesions (n=141 (40.4%)) for the Department of 
Oral and Maxillofacial Radiology, the most common request-
HG� UHDVRQ� ZDV� LPSODQW� VXUJHU\� �Q ��� ���������� IRU� WKH�
Department of Oral and Maxillofacial Surgery.
The most requested area was maxillofacial region (n= 359 
(52.9%)) and this was followed by  maxilla (n= 131 (19.3 
�����PDQGLEXOD��Q ��������������DQG�VLQJOH�WRRWK�DUHD��Q ���
(13.4 %)). Department of Oral and Maxillofacial Radiology 
was the department that requested the most CBCTs in all 
areas (n=73 (20.92%), n= 62 (17.77%), n=159 (45.56%) and 
n= 55 (15.75%), respectively for maxilla, mandibula, maxil-
lofacial region and single tooth area). While in patients under 
���\HDUV�RI�DJH��WKH�PRVW�FRPPRQ�UHTXHVW�UHDVRQ�ZDV�RUWKR-
dontic purposes (n= 22 (21.2%)), the most CBCT requesting 
department was Department of Orthodontics (n= 42 (40.4%)) 
and the most requested area was maxillofacial region (n= 47 
���������� :KLOH� LQ� SDWLHQWV� ���� \HDUV� RI� DJH�� WKH� PRVW�
FRPPRQ� UHTXHVW� UHDVRQ� ZDV� LQWUDRVVHRV� OHVLRQ� �Q � ����
(31.3%)), the most CBCT requesting department was Depart-
PHQW�RI�2UDO�DQG�0D[LOORIDFLDO�5DGLRORJ\��Q ��������������
and the most requested area was maxillofacial region (n= 312 
(54.3%)).

DISCUSSION
CBCT is an imaging method that provides three-dimensional 
imaging of the maxillofacial region and is widely used in 

GHQWLVWU\������&%&7�FDQ�EH� WDNHQ�IRU�PD[LOORIDFLDO�VXUJHU\��
orthodontics and implantology, as well as in the fields of 
endodontics, periodontology, general dentistry, forensic 
GHQWLVWU\�DQG�RWRODU\QJRORJ\������
,W� KDV� EHHQ� UHSRUWHG� WKDW� &%&7� LV� XVHG� IRU� HVSHFLDOO\� WKH�
purpose of implant planning by dentists (9). American Acade-
my of Oral and Maxillofacial Radiology supported the 
request for CBCT for implant planning (10). However, the 
radiation dose exposed and the benefit of this examination to 
the patient should be evaluated. For this reason, it is recom-
mended to request CBCT in cases where more than one 
implant will be placed in order to protect against the harmful 
HIIHFWV�RI�UDGLDWLRQ�������:KLOH�$NDUVODQ�HW�DO��������$PXN�HW�
DO�������0HQ]LOHWR÷OX�HW�DO�������DQG�<DOoÕQ�HW�DO�������GHWHU-
mined the most common CBCT request reason was implant 
WUHDWPHQW�������������������������DQG���������UHVSHFWLYH-
ly), in the current study, implant planning was in the third 
SODFH����������DV�LQ�WKH�VWXG\�RI�(UWDú�HW�DO�����������������
The use of CBCT provides great advantages in the evaluation 
of cysts, tumors, and different pathological structures and in 
examining the relationship of these pathologies with anatom-
ical structures (16). According to the current study the most 
common CBCT request reason was intraosseous lesion asses-
PHQW� ��������� ,QWUDRVVHRXV� OHVLRQ� DVVHVVPHQW� ZDV� IRXQG�
VHFRQG� E\�$NDUVODQ� HW� DO�� ����� ���������� (UWDú� HW� DO�� �����
���������� 0HQ]LOHWR÷OX� HW� DO�� ������������� DQG�<DOoÕQ� HW�
DO����������������2Q�WKH�RWKHU�KDQG��$PXN�HW�DO�� ����IRXQG�
this reason as third (12.92%). The differences between the 
frequencies  found in the different studies is thought to be due 
to the difference in the number of CBCT requests included in 
the study.
The second common request reason was endodontic purposes 
at the present study (16.6%). This high incidence can be 
explained by the inclusion of small-sized apical lesions in the 
"endodontic purpose" classification in current study. Among 
the reference studies, "endodontic reasons" are not consider a 
VHSDUDWH� UHTXHVW� UHDVRQ�� ,W� LV� WKRXJKW� WKDW� WKH� UHTXHVWV� IRU�
endodontic reasons are few and therefore included in the 
�RWKHU��FODVVLILFDWLRQ�LQ�WKHVH�VWXGLHV��:KLOH�<DOoÕQ�HW�DO�������
found the external root resorption as 0.2% among all request 
reasons, this frequency comprised 15.93% of CBCTs 
received for endodontic reasons at the current study. Accord-
ing to Rodriquez et al. (17) CBCT imaging is a useful tool 
ZLWK�WKH�SRWHQWLDO�WR�FKDQJH�WKH�GHFLVLRQ�PDNLQJ�EHKDYLRU�RI�
clinicians in endodontic cases, therefore, the authors recom-
mend CBCT for endodontic purposes.
,W�KDV�EHHQ�UHSRUWHG�WKDW�&%&7�FDQ�EH�XVHG�LQ�RUWKRGRQWLFV�WR�
examine craniofacial morphology, patency of the airway and 
GHQWDO�GHYHORSPHQW�������7KH�IUHTXHQF\�RI�&%&7�UHTXHVWHG�
IRU�RUWKRGRQWLF�SXUSRVHV������ZDV�IRXQG�VLPLODU�WR�$PXN�HW�
DO�������(UWDú�HW�DO��������DQG�<DOoÕQ�HW�DO���������������������
DQG�������UHVSHFWLYHO\���,Q�WKH�FXUUHQW�VWXG\��WKH�IUHTXHQF\�
of CBCTs for craniofacial anomalies comprised almost all of 
the CBCTs for orthodontic purposes (96.3%).
/RFDOL]DWLRQ� RI� LPSDFWHG� WHHWK� DQG� WKHLU� UHODWLRQVKLS� ZLWK�
surrounding critical anatomical structures can be examined 
ZLWK�&%&7�������,Q�WKH�SUHVHQW�VWXG\��WKH�IUHTXHQF\�RI�&%&7�
requests for impacted teeth was  lower than the referenced 

VWXGLHV�� GHVSLWH� LQFOXGLQJ� WKLUG�PRODUV� ��������$PXN� HW� DO��
�����(UWDú�HW�DO��������0HQ]LOHWR÷OX�HW�DO�������DQG�$NDUVODQ�HW�
DO�������IRXQG�WKLV�IUHTXHQF\�DV�����������������������DQG�
�������UHVSHFWLYHO\��2QO\�<DOoÕQ�HW�DO�������REWDLQHG�VLPLODU�
results (6.73%) with the current study however third molar 
teeth were excluded in mentioned study. 
,Q� WKH� FXUUHQW� VWXG\�� WKH� IUHTXHQF\� RI� &%&7� UHTXHVWV� IRU�
dental anomalies was 3.5% and this frequency was lower than 
$PXN� HW� DO�� ����������:KLOH�<DOoÕQ� HW� DO�� ����� IRXQG� WKH�
frequency of CBCT requests for supernumerary teeth to be 
����� ��� WKLV� IUHTXHQF\� ZDV� FRPSULVHG� ������� RI� &%&7V�
received for dental anomalies in the present study. Menzile-
WR÷OX� HW� DO�� ����� UHSRUWHG� RQO\� RQH� &%&7� UHTXHVW� IRU� WKH�
HYDOXDWLRQ� RI� GHQWDO� IXVLRQ� LQ� WKHLU� VWXG\�� ,Q� PDQGLEXODU�
fractures; because of superposition, the magnification, the 
presence of distortions, and the inability to follow the 
minimally displaced or oblique fractures of the mandible in 
panoramic radiographs, CBCT images give more accurate 
information (19). While  the frequency of CBCT requests for 
WUDXPD� ZDV� ����� LQ� WKH� FXUUHQW� VWXG\��<DOoÕQ� HW� DO�� ������
$NDUVODQ�HW�DO�������DQG�0HQ]LOHWR÷OX�HW�DO�������UHSRUWHG�WKLV�
frequency was 3.46%, 2.94% and 0.51%, respectively.
While CBCT can be used to diagnose changes in the bone 
surfaces of the temporomandibular joint, the diagnosis of disc 
and disc related pathologies is made with magnetic resonance 
imaging (20, 21). The frequency of CBCT requests for asses-
ment of temporomandibular joint was 3.7% in the current 
study and this low frequency is similar with the referenced 
studies (5, 12-14). Contrary to the studies referenced in the 
present study, the most CBCT requesting department was 
Department of Oral and Maxillofacial Radiology (51.4%) (5, 
14, 15). The reason for this situation may be that all necessary 
radiological examinations are made from Department of Oral 
and Maxillofacial Radiology before the patients are directed 
to other departments. Department of Oral and Maxillofacial 
Radiology was followed by Department of Oral and Maxillo-
facial Surgery (29.2%) and Department of Orthodontics 
�������� ,QGLYLGXDOV� LQ� WKH� SURFHVV� RI� RUWKRGRQWLF� WUHDWPHQW�
are more sensitive to radiation than adults, since they are 
FKLOGUHQ�RU�DGROHVFHQWV��7KHUHIRUH��WKLV�VKRXOG�EH�WDNHQ�LQWR�
consideration when requesting CBCT for orthodontic purpos-
HV� ������ ,Q� WKH� SUHVHQW� VWXG\�� WKH� 'HSDUWPHQW� RI� 2UDO� DQG�
Maxillofacial Surgery was the department that requested the 
most CBCTs for implant planning. This finding contradicts 
<DOoÕQ�HW�DO������¶�VWXG\��,Q�WKH�PHQWLRQHG�VWXG\��WKH�'HSDUW-
ment of Oral and Maxillofacial Radiology was the depart-
ment requiring the most CBCTs for implant planning. 
$FFRUGLQJ� WR�$PXN�HW� DO�� ����� IRU� LPSODQW�SODQQLQJ��&%&7�
requests were made by the Department of Oral and Maxillo-
facial Surgery and the Department of Periodontology. 
The most common reason for request was intraosseous 
lesions (n=141, 40.4%) for the Department of Oral and 
Maxillofacial Radiology at the current study. 
,Q� &%&7� GHYLFHV�� LPDJH� YROXPH� LV� GLYLGHG� LQWR� VR�FDOOHG�
)LHOGV�RI�9LHZ�DQG�UDQJHV�IURP�D�IHZ�FHQWLPHWHUV�KLJK�WR�IXOO�
KHDG�VL]H� UHFRQVWUXFWLRQ������5DGLDWLRQ�GRVH��FDQ�EH�GLPLQ-
ished by reducing the size of the field of view, increasing the 
voxel size, or reducing the number of projection images (23). 

Requested areas were classified as maxilla, mandible, maxil-
lofacial region and single tooth area at the current study. At 
the current study the most requested area was maxillofacial 
region (52.9%) and Department of Oral and Maxillofacial 
Radiology was the department that requested the most 
CBCTs in all requested areas. Considering the reasons and 
requested areas, the reason for the high number of requests in 
the Department of Oral and Maxillofacial Radiology can be 
explained that the requests for the patients who are referred to 
our faculty for CBCT request from external institutions (such 
as private clinics, various dental hospitals, etc.) are also made 
IURP�WKLV�GHSDUWPHQW�� ,Q�DGGLWLRQ�� LW� LV�DLPHG�WR�ILQDOL]H�DOO�
radiological evaluations before the patients are referred to 
other departments for treatment by this department. Diagnos-
WLF�EHQHILW�VKRXOG�EH�WDNHQ�LQWR�DFFRXQW�LQ�SHGLDWULF�SDWLHQWV��
appropriate size imaging should be considered and the dose 
should be adjusted according to the age and body weight of 
the child (14). The most common request reason was ortho-
dontic purposes (21.2%), the most CBCT requesting depart-
PHQW�ZDV�'HSDUWPHQW�RI�2UWKRGRQWLFV���������LQ�����\HDUV�RI�
DJH� SDWLHQWV� DW� WKH� FXUUHQW� VWXG\��$FFRUGLQJ� WR�<DOoÕQ� HW� DO��
Department of Oral and Maxillofacial Surgery was the depart-
ment requested the most CBCTs in the pediatric patient group.

CONCLUSIONS
The results of the study showed that most of the CBCT 
images were requested for assesment of intraosseous lesions, 
the most CBCT requesting department was Department of 
Oral and Maxillofacial Radiology and the most requested 
DUHD�ZDV�PD[LOORIDFLDO� UHJLRQ�� ,QFUHDVLQJ� WKH� DZDUHQHVV� RI�
the CBCT, evaluating the request reasons of CBCT by physi-
cians and determining the usage areas of CBCT can be 
beneficial in terms of improving the technique.
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ABSTRACT
Objective: 
The objective of this study is to retrospectively examine the reasons of cone-beam computed 
tomography (CBCT) requests and the distribution of these requests  according to age, gender, 
departments and requested area in a group of patients.

Methods: 
CBCT request forms obtained from the archive records were evaluated retrospectively. Age, 
gender, requesting departments, request reasons, requested areas and requesting departments 
were recorded. The data were analyzed by descriptive statistics methods with SPSS. 

Results: 
679 CBCT request forms were included in the study and the mean age of the patients was 37.44± 
17.39. The most common request reason was assesmen of intraosseous lesions (29.6%), the 
most CBCT requesting department was Department of Oral and Maxillofacial Radiology 
(51.4%) and the most requested area was maxillofacial region (52.9%). 

Conclusion: 
The results of the study showed that most of the CBCT images were requested for assesment of 
intraosseous lesions. Evaluating the request reasons of CBCT by physicians and determining the 
usage areas of CBCT can be beneficial in terms of improving the technique.

Key Words: 
Cone-beam computed tomography, Dentistry, Radiography

ÖZ
Amaç:
%X�oDOÕúPDQÕQ�DPDFÕ��ELU�JUXS�KDVWDGD�NRQLN�ÕúÕQOÕ�ELOJLVD\DUOÕ�WRPRJUDIL��.,%7��LVWHP�QHGHQ-
OHULQL�YH�EX� LVWHPOHULQ�\Dú�� FLQVL\HW�� LVWHPL�\DSDQ�E|O�P�YH� LVWHP�DODQODUÕQD�J|UH�GD÷ÕOÕPÕQÕ�
JHUL\H�G|Q�N�RODUDN�LQFHOHPHNWLU�

Yöntem: 
$UúLY�ND\ÕWODUÕQGDQ�HOGH�HGLOHQ�.,%7�LVWHN�IRUPODUÕ�JHUL\H�G|Q�N�RODUDN�GH÷HUOHQGLULOGL��<Dú��
FLQVL\HW�� LVWHPGH�EXOXQDQ�E|O�POHU�� LVWHP�QHGHQOHUL�� LVWHP� DODQODUÕ� YH� LVWHP�\DSDQ�E|O�POHU�
ND\ÕW�DOWÕQD�DOÕQGÕ��9HULOHU�WDQÕPOD\ÕFÕ�LVWDWLVWLN�\|QWHPOHUL�NXOODQÕODUDN�6366�LOH�DQDOL]�HGLOGL�

Bulgular: 
dDOÕúPD\D� ���� .,%7� LVWHPL� GDKLO� HGLOGL� YH� KDVWDODUÕQ� \Dú�
RUWDODPDVÕ� ������������ LGL�� (Q� ID]OD� \DSÕODQ� LVWHP� QHGHQL�
NHPLN� LoL� OH]\RQ� GH÷HUOHQGLULOPHVL� ��������� HQ� oRN� .,%7�
WDOHS�HGHQ�E|O�P�$÷Õ]��'Lú�YH�dHQH�5DG\RORML�$QDELOLP�'DOÕ�
��������YH�HQ�oRN� WDOHS�HGLOHQ�E|OJH�PDNVLOORIDVL\DO�E|OJH�
(%52,9) idi. 

Sonuç: 
dDOÕúPDQÕQ� VRQXoODUÕ��.,%7�J|U�QW�OHULQLQ� oR÷XQXQ� NHPLN�
LoL� OH]\RQXQ� GH÷HUOHQGLULOPHVL� LoLQ� LVWHQGL÷LQL� J|VWHUPLúWLU��
.,%7�
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INTRODUCTION
Conventional radiographic imaging techniques (periapical, 
panoramic, occlusal etc.) in dentistry provide two-dimension-
al examination. For that reason these techniques provide 
limited information about anatomical structures and their 
pathologies (1). There are disadvantages in these tecniques; 
such as superposition of surrounding tissues, magnification 
and distortion of images (2). 
Cone beam computed tomography (CBCT) was which allows 
to dentistry in the end of 1990s by Mozzo and Arai (3, 4). 
CBCT is a system based on the cone beam technique which 
allows three dimensional imaging of maxillofacial structures 
(4). With its widespread use, CBCT has shown benefits in 
different areas for all departments of dentistry (5). CBCT 
provides a three-dimensional image by preventing superposi-
tion of anatomical structures compared to conventional 
radiography (6, 7). On the other hand, because of higher 
radiation dose than conventional techniques (5), it is import-
ant to justify the reason for the requests for CBCTs. 
The aim of this study is to retrospectively examine the 
UHDVRQV�RI�&%&7�UHTXHVWV�LQ�$NGHQL]�8QLYHUVLW\�)DFXOW\�RI�
Dentistry, Department of Oral and Maxillofacial Radiology  
and the distribution of these requests  according to age, 
gender, departments and requested areas.

METHODS
This study was approved by the Clinical Research Ethics 
&RPPLWWHH�RI� WKH�)DFXOW\�RI�0HGLFLQH��$NGHQL]�8QLYHUVLW\�
and the study was carried out in accordance with the ethical 
UXOHV� RI� WKH�'HFODUDWLRQ� RI�+HOVLQNL� �DSSURYDO� QXPEHU�ZDV�
.$(.�����'DWH���������������1HFHVVDU\�SHUPLVVLRQV�ZHUH�
obtained from the hospital administration for the study.
CBCT request forms,  obtained from the archive records of 
����SDWLHQWV�ZKR�DSSOLHG� WR�$NGHQL]�8QLYHUVLW\�)DFXOW\�RI�
Dentistry, Department of Oral and Maxillofacial Radiology 
between February 2020 and January 2021 were analyzed 
UHWURVSHFWLYHO\�� ,QFRPSOHWHO\� ILOOHG� UHTXHVW� IRUPV� �RQH� RU�
more missing data such as age, gender, reason for request, 
requesting department and requested area) were excluded 

from the study and total of 679 CBCT requests were included 
in the study. Age, gender, requesting departments, request 
reasons and requested areas were recorded. Age was divided 
LQ� WZR� JURXSV�� ���� \HDUV� DQG��� ��� \HDUV��5HTXHVW� UHDVRQV�
were classified as intraosseous lesion, orthodontics, endodon-
tics, impacted tooth, dental anomaly, soft tissue calcification, 
preoperative, trauma, implant surgery, evaluation of temporo-
mandibular joint bone structure, and other reasons. Request-
ing departments were classifield as Department of Oral and 
Maxillofacial Radiology, Department of Oral and Maxillofa-
cial Surgery, Department of Orthodontics, Department of 
Endodontics and others. Requested areas were classified as 
maxilla, mandible, maxillofacial region and single tooth area. 
7KH�GDWD�ZHUH�DQDO\]HG�XVLQJ�WKH�6WDWLVWLFDO�3DFNDJH��IRU�WKH�
Social Sciences (SPSS) software program (SPSS v. 20.0 for 
:LQGRZV�� &KLFDJR�� ,/��� 7KH� GHVFULSWLYH� DQDO\VHV� DQG�
frequencies were calculated for age, gender, reason for 
request, requesting department and requested area. 

RESULTS
7RWDO�RI�����SDWLHQWV
�&%&7�UHTXHVW�IRUPV������������PDOH�
DQG�����������IHPDOH��ZHUH�HYDOXDWHG��3DWLHQWV
�DJHV�UDQJHG�
between 6 years and 79 years and mean age was 37.44 ± 
��������������������SDWLHQWV�ZHUH�����\HDUV�DQG�������������
SDWLHQWV�ZHUH�����\HDUV�
There were 23 different reasons for CBCT request and 13 of 
these reasons were combined under the heading "other 
reasons" as they accounted for less. The most common 
request reason was assessment of intraosseous lesions
�Q � ���� ������ ���� DQG� 7DEOH� ,� VKRZV� GLVWULEXWLRQ� RI� WKH�
CBCT request reasons. 

Table I: The CBCT request reasons.

The distribution of intraosseous lesions was radiolucent 
lesion, radiopaque lesion, and radiolucent+radiopaque lesion, 
respectively (n=141 (70.15%), n= 34 (16.92%), and n= 26 
(12.93%), respectively). Almost all of the CBCTs requested 
for orthodontic purposes were for evaluation of the craniofa-
cial anomalies (n= 26 (96.3%)). The requested CBCT distri-
bution for endodontic purposes was apical lesion assessment, 
root canal anatomy assessment, root resorption assessment, 

DQG�SHUIRUDWLRQ�VXVSLFLRQ�UHVSHFWLYHO\��Q ������������Q ����
���������� Q ���� ��������� DQG�Q �� ��������� UHVSHFWLYHO\���
The requested CBCT distribution for impacted tooth assess-
ment was impacted canine assessment, impacted third molar 
assessment, and impacted premolar assessment, respectively 
�Q ������������Q �������������DQG�Q �������������UHVSHF-
tively). The requested CBCT distribution for dental anomaly 
was assessment of supernumerary tooth, dens invaginatus 
and ectopic tooth, respectively (n=19 (79.17%), n= 3 (12.5%) 
DQG�Q ������������UHVSHFWLYHO\��
The most CBCT requesting department was Department of 
Oral and Maxillofacial Radiology (n=349 (51.4%)) and Table 
,,�VKRZV�GLVWULEXWLRQ�RI�WKH�&%&7�UHTXHVWLQJ�GHSDUWPHQWV��

Table II: Distribution of the CBCT requesting departments.

Other departments distribution was Department of Pedodon-
tics, Department of Periodontology, Department of Prosthetic 
Dentistry and Department of Restorative Dentistry (n= 13 
����������Q ��������������Q ������������DQG�Q �����������
respectively). While the most common requested reason was 
intraosseous lesions (n=141 (40.4%)) for the Department of 
Oral and Maxillofacial Radiology, the most common request-
HG� UHDVRQ� ZDV� LPSODQW� VXUJHU\� �Q ��� ���������� IRU� WKH�
Department of Oral and Maxillofacial Surgery.
The most requested area was maxillofacial region (n= 359 
(52.9%)) and this was followed by  maxilla (n= 131 (19.3 
�����PDQGLEXOD��Q ��������������DQG�VLQJOH�WRRWK�DUHD��Q ���
(13.4 %)). Department of Oral and Maxillofacial Radiology 
was the department that requested the most CBCTs in all 
areas (n=73 (20.92%), n= 62 (17.77%), n=159 (45.56%) and 
n= 55 (15.75%), respectively for maxilla, mandibula, maxil-
lofacial region and single tooth area). While in patients under 
���\HDUV�RI�DJH��WKH�PRVW�FRPPRQ�UHTXHVW�UHDVRQ�ZDV�RUWKR-
dontic purposes (n= 22 (21.2%)), the most CBCT requesting 
department was Department of Orthodontics (n= 42 (40.4%)) 
and the most requested area was maxillofacial region (n= 47 
���������� :KLOH� LQ� SDWLHQWV� ���� \HDUV� RI� DJH�� WKH� PRVW�
FRPPRQ� UHTXHVW� UHDVRQ� ZDV� LQWUDRVVHRV� OHVLRQ� �Q � ����
(31.3%)), the most CBCT requesting department was Depart-
PHQW�RI�2UDO�DQG�0D[LOORIDFLDO�5DGLRORJ\��Q ��������������
and the most requested area was maxillofacial region (n= 312 
(54.3%)).

DISCUSSION
CBCT is an imaging method that provides three-dimensional 
imaging of the maxillofacial region and is widely used in 

GHQWLVWU\������&%&7�FDQ�EH� WDNHQ�IRU�PD[LOORIDFLDO�VXUJHU\��
orthodontics and implantology, as well as in the fields of 
endodontics, periodontology, general dentistry, forensic 
GHQWLVWU\�DQG�RWRODU\QJRORJ\������
,W� KDV� EHHQ� UHSRUWHG� WKDW� &%&7� LV� XVHG� IRU� HVSHFLDOO\� WKH�
purpose of implant planning by dentists (9). American Acade-
my of Oral and Maxillofacial Radiology supported the 
request for CBCT for implant planning (10). However, the 
radiation dose exposed and the benefit of this examination to 
the patient should be evaluated. For this reason, it is recom-
mended to request CBCT in cases where more than one 
implant will be placed in order to protect against the harmful 
HIIHFWV�RI�UDGLDWLRQ�������:KLOH�$NDUVODQ�HW�DO��������$PXN�HW�
DO�������0HQ]LOHWR÷OX�HW�DO�������DQG�<DOoÕQ�HW�DO�������GHWHU-
mined the most common CBCT request reason was implant 
WUHDWPHQW�������������������������DQG���������UHVSHFWLYH-
ly), in the current study, implant planning was in the third 
SODFH����������DV�LQ�WKH�VWXG\�RI�(UWDú�HW�DO�����������������
The use of CBCT provides great advantages in the evaluation 
of cysts, tumors, and different pathological structures and in 
examining the relationship of these pathologies with anatom-
ical structures (16). According to the current study the most 
common CBCT request reason was intraosseous lesion asses-
PHQW� ��������� ,QWUDRVVHRXV� OHVLRQ� DVVHVVPHQW� ZDV� IRXQG�
VHFRQG� E\�$NDUVODQ� HW� DO�� ����� ���������� (UWDú� HW� DO�� �����
���������� 0HQ]LOHWR÷OX� HW� DO�� ������������� DQG�<DOoÕQ� HW�
DO����������������2Q�WKH�RWKHU�KDQG��$PXN�HW�DO�� ����IRXQG�
this reason as third (12.92%). The differences between the 
frequencies  found in the different studies is thought to be due 
to the difference in the number of CBCT requests included in 
the study.
The second common request reason was endodontic purposes 
at the present study (16.6%). This high incidence can be 
explained by the inclusion of small-sized apical lesions in the 
"endodontic purpose" classification in current study. Among 
the reference studies, "endodontic reasons" are not consider a 
VHSDUDWH� UHTXHVW� UHDVRQ�� ,W� LV� WKRXJKW� WKDW� WKH� UHTXHVWV� IRU�
endodontic reasons are few and therefore included in the 
�RWKHU��FODVVLILFDWLRQ�LQ�WKHVH�VWXGLHV��:KLOH�<DOoÕQ�HW�DO�������
found the external root resorption as 0.2% among all request 
reasons, this frequency comprised 15.93% of CBCTs 
received for endodontic reasons at the current study. Accord-
ing to Rodriquez et al. (17) CBCT imaging is a useful tool 
ZLWK�WKH�SRWHQWLDO�WR�FKDQJH�WKH�GHFLVLRQ�PDNLQJ�EHKDYLRU�RI�
clinicians in endodontic cases, therefore, the authors recom-
mend CBCT for endodontic purposes.
,W�KDV�EHHQ�UHSRUWHG�WKDW�&%&7�FDQ�EH�XVHG�LQ�RUWKRGRQWLFV�WR�
examine craniofacial morphology, patency of the airway and 
GHQWDO�GHYHORSPHQW�������7KH�IUHTXHQF\�RI�&%&7�UHTXHVWHG�
IRU�RUWKRGRQWLF�SXUSRVHV������ZDV�IRXQG�VLPLODU�WR�$PXN�HW�
DO�������(UWDú�HW�DO��������DQG�<DOoÕQ�HW�DO���������������������
DQG�������UHVSHFWLYHO\���,Q�WKH�FXUUHQW�VWXG\��WKH�IUHTXHQF\�
of CBCTs for craniofacial anomalies comprised almost all of 
the CBCTs for orthodontic purposes (96.3%).
/RFDOL]DWLRQ� RI� LPSDFWHG� WHHWK� DQG� WKHLU� UHODWLRQVKLS� ZLWK�
surrounding critical anatomical structures can be examined 
ZLWK�&%&7�������,Q�WKH�SUHVHQW�VWXG\��WKH�IUHTXHQF\�RI�&%&7�
requests for impacted teeth was  lower than the referenced 

VWXGLHV�� GHVSLWH� LQFOXGLQJ� WKLUG�PRODUV� ��������$PXN� HW� DO��
�����(UWDú�HW�DO��������0HQ]LOHWR÷OX�HW�DO�������DQG�$NDUVODQ�HW�
DO�������IRXQG�WKLV�IUHTXHQF\�DV�����������������������DQG�
�������UHVSHFWLYHO\��2QO\�<DOoÕQ�HW�DO�������REWDLQHG�VLPLODU�
results (6.73%) with the current study however third molar 
teeth were excluded in mentioned study. 
,Q� WKH� FXUUHQW� VWXG\�� WKH� IUHTXHQF\� RI� &%&7� UHTXHVWV� IRU�
dental anomalies was 3.5% and this frequency was lower than 
$PXN� HW� DO�� ����������:KLOH�<DOoÕQ� HW� DO�� ����� IRXQG� WKH�
frequency of CBCT requests for supernumerary teeth to be 
����� ��� WKLV� IUHTXHQF\� ZDV� FRPSULVHG� ������� RI� &%&7V�
received for dental anomalies in the present study. Menzile-
WR÷OX� HW� DO�� ����� UHSRUWHG� RQO\� RQH� &%&7� UHTXHVW� IRU� WKH�
HYDOXDWLRQ� RI� GHQWDO� IXVLRQ� LQ� WKHLU� VWXG\�� ,Q� PDQGLEXODU�
fractures; because of superposition, the magnification, the 
presence of distortions, and the inability to follow the 
minimally displaced or oblique fractures of the mandible in 
panoramic radiographs, CBCT images give more accurate 
information (19). While  the frequency of CBCT requests for 
WUDXPD� ZDV� ����� LQ� WKH� FXUUHQW� VWXG\��<DOoÕQ� HW� DO�� ������
$NDUVODQ�HW�DO�������DQG�0HQ]LOHWR÷OX�HW�DO�������UHSRUWHG�WKLV�
frequency was 3.46%, 2.94% and 0.51%, respectively.
While CBCT can be used to diagnose changes in the bone 
surfaces of the temporomandibular joint, the diagnosis of disc 
and disc related pathologies is made with magnetic resonance 
imaging (20, 21). The frequency of CBCT requests for asses-
ment of temporomandibular joint was 3.7% in the current 
study and this low frequency is similar with the referenced 
studies (5, 12-14). Contrary to the studies referenced in the 
present study, the most CBCT requesting department was 
Department of Oral and Maxillofacial Radiology (51.4%) (5, 
14, 15). The reason for this situation may be that all necessary 
radiological examinations are made from Department of Oral 
and Maxillofacial Radiology before the patients are directed 
to other departments. Department of Oral and Maxillofacial 
Radiology was followed by Department of Oral and Maxillo-
facial Surgery (29.2%) and Department of Orthodontics 
�������� ,QGLYLGXDOV� LQ� WKH� SURFHVV� RI� RUWKRGRQWLF� WUHDWPHQW�
are more sensitive to radiation than adults, since they are 
FKLOGUHQ�RU�DGROHVFHQWV��7KHUHIRUH��WKLV�VKRXOG�EH�WDNHQ�LQWR�
consideration when requesting CBCT for orthodontic purpos-
HV� ������ ,Q� WKH� SUHVHQW� VWXG\�� WKH� 'HSDUWPHQW� RI� 2UDO� DQG�
Maxillofacial Surgery was the department that requested the 
most CBCTs for implant planning. This finding contradicts 
<DOoÕQ�HW�DO������¶�VWXG\��,Q�WKH�PHQWLRQHG�VWXG\��WKH�'HSDUW-
ment of Oral and Maxillofacial Radiology was the depart-
ment requiring the most CBCTs for implant planning. 
$FFRUGLQJ� WR�$PXN�HW� DO�� ����� IRU� LPSODQW�SODQQLQJ��&%&7�
requests were made by the Department of Oral and Maxillo-
facial Surgery and the Department of Periodontology. 
The most common reason for request was intraosseous 
lesions (n=141, 40.4%) for the Department of Oral and 
Maxillofacial Radiology at the current study. 
,Q� &%&7� GHYLFHV�� LPDJH� YROXPH� LV� GLYLGHG� LQWR� VR�FDOOHG�
)LHOGV�RI�9LHZ�DQG�UDQJHV�IURP�D�IHZ�FHQWLPHWHUV�KLJK�WR�IXOO�
KHDG�VL]H� UHFRQVWUXFWLRQ������5DGLDWLRQ�GRVH��FDQ�EH�GLPLQ-
ished by reducing the size of the field of view, increasing the 
voxel size, or reducing the number of projection images (23). 

Requested areas were classified as maxilla, mandible, maxil-
lofacial region and single tooth area at the current study. At 
the current study the most requested area was maxillofacial 
region (52.9%) and Department of Oral and Maxillofacial 
Radiology was the department that requested the most 
CBCTs in all requested areas. Considering the reasons and 
requested areas, the reason for the high number of requests in 
the Department of Oral and Maxillofacial Radiology can be 
explained that the requests for the patients who are referred to 
our faculty for CBCT request from external institutions (such 
as private clinics, various dental hospitals, etc.) are also made 
IURP�WKLV�GHSDUWPHQW�� ,Q�DGGLWLRQ�� LW� LV�DLPHG�WR�ILQDOL]H�DOO�
radiological evaluations before the patients are referred to 
other departments for treatment by this department. Diagnos-
WLF�EHQHILW�VKRXOG�EH�WDNHQ�LQWR�DFFRXQW�LQ�SHGLDWULF�SDWLHQWV��
appropriate size imaging should be considered and the dose 
should be adjusted according to the age and body weight of 
the child (14). The most common request reason was ortho-
dontic purposes (21.2%), the most CBCT requesting depart-
PHQW�ZDV�'HSDUWPHQW�RI�2UWKRGRQWLFV���������LQ�����\HDUV�RI�
DJH� SDWLHQWV� DW� WKH� FXUUHQW� VWXG\��$FFRUGLQJ� WR�<DOoÕQ� HW� DO��
Department of Oral and Maxillofacial Surgery was the depart-
ment requested the most CBCTs in the pediatric patient group.

CONCLUSIONS
The results of the study showed that most of the CBCT 
images were requested for assesment of intraosseous lesions, 
the most CBCT requesting department was Department of 
Oral and Maxillofacial Radiology and the most requested 
DUHD�ZDV�PD[LOORIDFLDO� UHJLRQ�� ,QFUHDVLQJ� WKH� DZDUHQHVV� RI�
the CBCT, evaluating the request reasons of CBCT by physi-
cians and determining the usage areas of CBCT can be 
beneficial in terms of improving the technique.
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ABSTRACT
Objective: 
The objective of this study is to retrospectively examine the reasons of cone-beam computed 
tomography (CBCT) requests and the distribution of these requests  according to age, gender, 
departments and requested area in a group of patients.

Methods: 
CBCT request forms obtained from the archive records were evaluated retrospectively. Age, 
gender, requesting departments, request reasons, requested areas and requesting departments 
were recorded. The data were analyzed by descriptive statistics methods with SPSS. 

Results: 
679 CBCT request forms were included in the study and the mean age of the patients was 37.44± 
17.39. The most common request reason was assesmen of intraosseous lesions (29.6%), the 
most CBCT requesting department was Department of Oral and Maxillofacial Radiology 
(51.4%) and the most requested area was maxillofacial region (52.9%). 

Conclusion: 
The results of the study showed that most of the CBCT images were requested for assesment of 
intraosseous lesions. Evaluating the request reasons of CBCT by physicians and determining the 
usage areas of CBCT can be beneficial in terms of improving the technique.

Key Words: 
Cone-beam computed tomography, Dentistry, Radiography
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Bulgular: 
dDOÕúPD\D� ���� .,%7� LVWHPL� GDKLO� HGLOGL� YH� KDVWDODUÕQ� \Dú�
RUWDODPDVÕ� ������������ LGL�� (Q� ID]OD� \DSÕODQ� LVWHP� QHGHQL�
NHPLN� LoL� OH]\RQ� GH÷HUOHQGLULOPHVL� ��������� HQ� oRN� .,%7�
WDOHS�HGHQ�E|O�P�$÷Õ]��'Lú�YH�dHQH�5DG\RORML�$QDELOLP�'DOÕ�
��������YH�HQ�oRN� WDOHS�HGLOHQ�E|OJH�PDNVLOORIDVL\DO�E|OJH�
(%52,9) idi. 
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INTRODUCTION
Conventional radiographic imaging techniques (periapical, 
panoramic, occlusal etc.) in dentistry provide two-dimension-
al examination. For that reason these techniques provide 
limited information about anatomical structures and their 
pathologies (1). There are disadvantages in these tecniques; 
such as superposition of surrounding tissues, magnification 
and distortion of images (2). 
Cone beam computed tomography (CBCT) was which allows 
to dentistry in the end of 1990s by Mozzo and Arai (3, 4). 
CBCT is a system based on the cone beam technique which 
allows three dimensional imaging of maxillofacial structures 
(4). With its widespread use, CBCT has shown benefits in 
different areas for all departments of dentistry (5). CBCT 
provides a three-dimensional image by preventing superposi-
tion of anatomical structures compared to conventional 
radiography (6, 7). On the other hand, because of higher 
radiation dose than conventional techniques (5), it is import-
ant to justify the reason for the requests for CBCTs. 
The aim of this study is to retrospectively examine the 
UHDVRQV�RI�&%&7�UHTXHVWV�LQ�$NGHQL]�8QLYHUVLW\�)DFXOW\�RI�
Dentistry, Department of Oral and Maxillofacial Radiology  
and the distribution of these requests  according to age, 
gender, departments and requested areas.

METHODS
This study was approved by the Clinical Research Ethics 
&RPPLWWHH�RI� WKH�)DFXOW\�RI�0HGLFLQH��$NGHQL]�8QLYHUVLW\�
and the study was carried out in accordance with the ethical 
UXOHV� RI� WKH�'HFODUDWLRQ� RI�+HOVLQNL� �DSSURYDO� QXPEHU�ZDV�
.$(.�����'DWH���������������1HFHVVDU\�SHUPLVVLRQV�ZHUH�
obtained from the hospital administration for the study.
CBCT request forms,  obtained from the archive records of 
����SDWLHQWV�ZKR�DSSOLHG� WR�$NGHQL]�8QLYHUVLW\�)DFXOW\�RI�
Dentistry, Department of Oral and Maxillofacial Radiology 
between February 2020 and January 2021 were analyzed 
UHWURVSHFWLYHO\�� ,QFRPSOHWHO\� ILOOHG� UHTXHVW� IRUPV� �RQH� RU�
more missing data such as age, gender, reason for request, 
requesting department and requested area) were excluded 

from the study and total of 679 CBCT requests were included 
in the study. Age, gender, requesting departments, request 
reasons and requested areas were recorded. Age was divided 
LQ� WZR� JURXSV�� ���� \HDUV� DQG��� ��� \HDUV��5HTXHVW� UHDVRQV�
were classified as intraosseous lesion, orthodontics, endodon-
tics, impacted tooth, dental anomaly, soft tissue calcification, 
preoperative, trauma, implant surgery, evaluation of temporo-
mandibular joint bone structure, and other reasons. Request-
ing departments were classifield as Department of Oral and 
Maxillofacial Radiology, Department of Oral and Maxillofa-
cial Surgery, Department of Orthodontics, Department of 
Endodontics and others. Requested areas were classified as 
maxilla, mandible, maxillofacial region and single tooth area. 
7KH�GDWD�ZHUH�DQDO\]HG�XVLQJ�WKH�6WDWLVWLFDO�3DFNDJH��IRU�WKH�
Social Sciences (SPSS) software program (SPSS v. 20.0 for 
:LQGRZV�� &KLFDJR�� ,/��� 7KH� GHVFULSWLYH� DQDO\VHV� DQG�
frequencies were calculated for age, gender, reason for 
request, requesting department and requested area. 

RESULTS
7RWDO�RI�����SDWLHQWV
�&%&7�UHTXHVW�IRUPV������������PDOH�
DQG�����������IHPDOH��ZHUH�HYDOXDWHG��3DWLHQWV
�DJHV�UDQJHG�
between 6 years and 79 years and mean age was 37.44 ± 
��������������������SDWLHQWV�ZHUH�����\HDUV�DQG�������������
SDWLHQWV�ZHUH�����\HDUV�
There were 23 different reasons for CBCT request and 13 of 
these reasons were combined under the heading "other 
reasons" as they accounted for less. The most common 
request reason was assessment of intraosseous lesions
�Q � ���� ������ ���� DQG� 7DEOH� ,� VKRZV� GLVWULEXWLRQ� RI� WKH�
CBCT request reasons. 

Table I: The CBCT request reasons.

The distribution of intraosseous lesions was radiolucent 
lesion, radiopaque lesion, and radiolucent+radiopaque lesion, 
respectively (n=141 (70.15%), n= 34 (16.92%), and n= 26 
(12.93%), respectively). Almost all of the CBCTs requested 
for orthodontic purposes were for evaluation of the craniofa-
cial anomalies (n= 26 (96.3%)). The requested CBCT distri-
bution for endodontic purposes was apical lesion assessment, 
root canal anatomy assessment, root resorption assessment, 

DQG�SHUIRUDWLRQ�VXVSLFLRQ�UHVSHFWLYHO\��Q ������������Q ����
���������� Q ���� ��������� DQG�Q �� ��������� UHVSHFWLYHO\���
The requested CBCT distribution for impacted tooth assess-
ment was impacted canine assessment, impacted third molar 
assessment, and impacted premolar assessment, respectively 
�Q ������������Q �������������DQG�Q �������������UHVSHF-
tively). The requested CBCT distribution for dental anomaly 
was assessment of supernumerary tooth, dens invaginatus 
and ectopic tooth, respectively (n=19 (79.17%), n= 3 (12.5%) 
DQG�Q ������������UHVSHFWLYHO\��
The most CBCT requesting department was Department of 
Oral and Maxillofacial Radiology (n=349 (51.4%)) and Table 
,,�VKRZV�GLVWULEXWLRQ�RI�WKH�&%&7�UHTXHVWLQJ�GHSDUWPHQWV��

Table II: Distribution of the CBCT requesting departments.

Other departments distribution was Department of Pedodon-
tics, Department of Periodontology, Department of Prosthetic 
Dentistry and Department of Restorative Dentistry (n= 13 
����������Q ��������������Q ������������DQG�Q �����������
respectively). While the most common requested reason was 
intraosseous lesions (n=141 (40.4%)) for the Department of 
Oral and Maxillofacial Radiology, the most common request-
HG� UHDVRQ� ZDV� LPSODQW� VXUJHU\� �Q ��� ���������� IRU� WKH�
Department of Oral and Maxillofacial Surgery.
The most requested area was maxillofacial region (n= 359 
(52.9%)) and this was followed by  maxilla (n= 131 (19.3 
�����PDQGLEXOD��Q ��������������DQG�VLQJOH�WRRWK�DUHD��Q ���
(13.4 %)). Department of Oral and Maxillofacial Radiology 
was the department that requested the most CBCTs in all 
areas (n=73 (20.92%), n= 62 (17.77%), n=159 (45.56%) and 
n= 55 (15.75%), respectively for maxilla, mandibula, maxil-
lofacial region and single tooth area). While in patients under 
���\HDUV�RI�DJH��WKH�PRVW�FRPPRQ�UHTXHVW�UHDVRQ�ZDV�RUWKR-
dontic purposes (n= 22 (21.2%)), the most CBCT requesting 
department was Department of Orthodontics (n= 42 (40.4%)) 
and the most requested area was maxillofacial region (n= 47 
���������� :KLOH� LQ� SDWLHQWV� ���� \HDUV� RI� DJH�� WKH� PRVW�
FRPPRQ� UHTXHVW� UHDVRQ� ZDV� LQWUDRVVHRV� OHVLRQ� �Q � ����
(31.3%)), the most CBCT requesting department was Depart-
PHQW�RI�2UDO�DQG�0D[LOORIDFLDO�5DGLRORJ\��Q ��������������
and the most requested area was maxillofacial region (n= 312 
(54.3%)).

DISCUSSION
CBCT is an imaging method that provides three-dimensional 
imaging of the maxillofacial region and is widely used in 

GHQWLVWU\������&%&7�FDQ�EH� WDNHQ�IRU�PD[LOORIDFLDO�VXUJHU\��
orthodontics and implantology, as well as in the fields of 
endodontics, periodontology, general dentistry, forensic 
GHQWLVWU\�DQG�RWRODU\QJRORJ\������
,W� KDV� EHHQ� UHSRUWHG� WKDW� &%&7� LV� XVHG� IRU� HVSHFLDOO\� WKH�
purpose of implant planning by dentists (9). American Acade-
my of Oral and Maxillofacial Radiology supported the 
request for CBCT for implant planning (10). However, the 
radiation dose exposed and the benefit of this examination to 
the patient should be evaluated. For this reason, it is recom-
mended to request CBCT in cases where more than one 
implant will be placed in order to protect against the harmful 
HIIHFWV�RI�UDGLDWLRQ�������:KLOH�$NDUVODQ�HW�DO��������$PXN�HW�
DO�������0HQ]LOHWR÷OX�HW�DO�������DQG�<DOoÕQ�HW�DO�������GHWHU-
mined the most common CBCT request reason was implant 
WUHDWPHQW�������������������������DQG���������UHVSHFWLYH-
ly), in the current study, implant planning was in the third 
SODFH����������DV�LQ�WKH�VWXG\�RI�(UWDú�HW�DO�����������������
The use of CBCT provides great advantages in the evaluation 
of cysts, tumors, and different pathological structures and in 
examining the relationship of these pathologies with anatom-
ical structures (16). According to the current study the most 
common CBCT request reason was intraosseous lesion asses-
PHQW� ��������� ,QWUDRVVHRXV� OHVLRQ� DVVHVVPHQW� ZDV� IRXQG�
VHFRQG� E\�$NDUVODQ� HW� DO�� ����� ���������� (UWDú� HW� DO�� �����
���������� 0HQ]LOHWR÷OX� HW� DO�� ������������� DQG�<DOoÕQ� HW�
DO����������������2Q�WKH�RWKHU�KDQG��$PXN�HW�DO�� ����IRXQG�
this reason as third (12.92%). The differences between the 
frequencies  found in the different studies is thought to be due 
to the difference in the number of CBCT requests included in 
the study.
The second common request reason was endodontic purposes 
at the present study (16.6%). This high incidence can be 
explained by the inclusion of small-sized apical lesions in the 
"endodontic purpose" classification in current study. Among 
the reference studies, "endodontic reasons" are not consider a 
VHSDUDWH� UHTXHVW� UHDVRQ�� ,W� LV� WKRXJKW� WKDW� WKH� UHTXHVWV� IRU�
endodontic reasons are few and therefore included in the 
�RWKHU��FODVVLILFDWLRQ�LQ�WKHVH�VWXGLHV��:KLOH�<DOoÕQ�HW�DO�������
found the external root resorption as 0.2% among all request 
reasons, this frequency comprised 15.93% of CBCTs 
received for endodontic reasons at the current study. Accord-
ing to Rodriquez et al. (17) CBCT imaging is a useful tool 
ZLWK�WKH�SRWHQWLDO�WR�FKDQJH�WKH�GHFLVLRQ�PDNLQJ�EHKDYLRU�RI�
clinicians in endodontic cases, therefore, the authors recom-
mend CBCT for endodontic purposes.
,W�KDV�EHHQ�UHSRUWHG�WKDW�&%&7�FDQ�EH�XVHG�LQ�RUWKRGRQWLFV�WR�
examine craniofacial morphology, patency of the airway and 
GHQWDO�GHYHORSPHQW�������7KH�IUHTXHQF\�RI�&%&7�UHTXHVWHG�
IRU�RUWKRGRQWLF�SXUSRVHV������ZDV�IRXQG�VLPLODU�WR�$PXN�HW�
DO�������(UWDú�HW�DO��������DQG�<DOoÕQ�HW�DO���������������������
DQG�������UHVSHFWLYHO\���,Q�WKH�FXUUHQW�VWXG\��WKH�IUHTXHQF\�
of CBCTs for craniofacial anomalies comprised almost all of 
the CBCTs for orthodontic purposes (96.3%).
/RFDOL]DWLRQ� RI� LPSDFWHG� WHHWK� DQG� WKHLU� UHODWLRQVKLS� ZLWK�
surrounding critical anatomical structures can be examined 
ZLWK�&%&7�������,Q�WKH�SUHVHQW�VWXG\��WKH�IUHTXHQF\�RI�&%&7�
requests for impacted teeth was  lower than the referenced 

VWXGLHV�� GHVSLWH� LQFOXGLQJ� WKLUG�PRODUV� ��������$PXN� HW� DO��
�����(UWDú�HW�DO��������0HQ]LOHWR÷OX�HW�DO�������DQG�$NDUVODQ�HW�
DO�������IRXQG�WKLV�IUHTXHQF\�DV�����������������������DQG�
�������UHVSHFWLYHO\��2QO\�<DOoÕQ�HW�DO�������REWDLQHG�VLPLODU�
results (6.73%) with the current study however third molar 
teeth were excluded in mentioned study. 
,Q� WKH� FXUUHQW� VWXG\�� WKH� IUHTXHQF\� RI� &%&7� UHTXHVWV� IRU�
dental anomalies was 3.5% and this frequency was lower than 
$PXN� HW� DO�� ����������:KLOH�<DOoÕQ� HW� DO�� ����� IRXQG� WKH�
frequency of CBCT requests for supernumerary teeth to be 
����� ��� WKLV� IUHTXHQF\� ZDV� FRPSULVHG� ������� RI� &%&7V�
received for dental anomalies in the present study. Menzile-
WR÷OX� HW� DO�� ����� UHSRUWHG� RQO\� RQH� &%&7� UHTXHVW� IRU� WKH�
HYDOXDWLRQ� RI� GHQWDO� IXVLRQ� LQ� WKHLU� VWXG\�� ,Q� PDQGLEXODU�
fractures; because of superposition, the magnification, the 
presence of distortions, and the inability to follow the 
minimally displaced or oblique fractures of the mandible in 
panoramic radiographs, CBCT images give more accurate 
information (19). While  the frequency of CBCT requests for 
WUDXPD� ZDV� ����� LQ� WKH� FXUUHQW� VWXG\��<DOoÕQ� HW� DO�� ������
$NDUVODQ�HW�DO�������DQG�0HQ]LOHWR÷OX�HW�DO�������UHSRUWHG�WKLV�
frequency was 3.46%, 2.94% and 0.51%, respectively.
While CBCT can be used to diagnose changes in the bone 
surfaces of the temporomandibular joint, the diagnosis of disc 
and disc related pathologies is made with magnetic resonance 
imaging (20, 21). The frequency of CBCT requests for asses-
ment of temporomandibular joint was 3.7% in the current 
study and this low frequency is similar with the referenced 
studies (5, 12-14). Contrary to the studies referenced in the 
present study, the most CBCT requesting department was 
Department of Oral and Maxillofacial Radiology (51.4%) (5, 
14, 15). The reason for this situation may be that all necessary 
radiological examinations are made from Department of Oral 
and Maxillofacial Radiology before the patients are directed 
to other departments. Department of Oral and Maxillofacial 
Radiology was followed by Department of Oral and Maxillo-
facial Surgery (29.2%) and Department of Orthodontics 
�������� ,QGLYLGXDOV� LQ� WKH� SURFHVV� RI� RUWKRGRQWLF� WUHDWPHQW�
are more sensitive to radiation than adults, since they are 
FKLOGUHQ�RU�DGROHVFHQWV��7KHUHIRUH��WKLV�VKRXOG�EH�WDNHQ�LQWR�
consideration when requesting CBCT for orthodontic purpos-
HV� ������ ,Q� WKH� SUHVHQW� VWXG\�� WKH� 'HSDUWPHQW� RI� 2UDO� DQG�
Maxillofacial Surgery was the department that requested the 
most CBCTs for implant planning. This finding contradicts 
<DOoÕQ�HW�DO������¶�VWXG\��,Q�WKH�PHQWLRQHG�VWXG\��WKH�'HSDUW-
ment of Oral and Maxillofacial Radiology was the depart-
ment requiring the most CBCTs for implant planning. 
$FFRUGLQJ� WR�$PXN�HW� DO�� ����� IRU� LPSODQW�SODQQLQJ��&%&7�
requests were made by the Department of Oral and Maxillo-
facial Surgery and the Department of Periodontology. 
The most common reason for request was intraosseous 
lesions (n=141, 40.4%) for the Department of Oral and 
Maxillofacial Radiology at the current study. 
,Q� &%&7� GHYLFHV�� LPDJH� YROXPH� LV� GLYLGHG� LQWR� VR�FDOOHG�
)LHOGV�RI�9LHZ�DQG�UDQJHV�IURP�D�IHZ�FHQWLPHWHUV�KLJK�WR�IXOO�
KHDG�VL]H� UHFRQVWUXFWLRQ������5DGLDWLRQ�GRVH��FDQ�EH�GLPLQ-
ished by reducing the size of the field of view, increasing the 
voxel size, or reducing the number of projection images (23). 

Requested areas were classified as maxilla, mandible, maxil-
lofacial region and single tooth area at the current study. At 
the current study the most requested area was maxillofacial 
region (52.9%) and Department of Oral and Maxillofacial 
Radiology was the department that requested the most 
CBCTs in all requested areas. Considering the reasons and 
requested areas, the reason for the high number of requests in 
the Department of Oral and Maxillofacial Radiology can be 
explained that the requests for the patients who are referred to 
our faculty for CBCT request from external institutions (such 
as private clinics, various dental hospitals, etc.) are also made 
IURP�WKLV�GHSDUWPHQW�� ,Q�DGGLWLRQ�� LW� LV�DLPHG�WR�ILQDOL]H�DOO�
radiological evaluations before the patients are referred to 
other departments for treatment by this department. Diagnos-
WLF�EHQHILW�VKRXOG�EH�WDNHQ�LQWR�DFFRXQW�LQ�SHGLDWULF�SDWLHQWV��
appropriate size imaging should be considered and the dose 
should be adjusted according to the age and body weight of 
the child (14). The most common request reason was ortho-
dontic purposes (21.2%), the most CBCT requesting depart-
PHQW�ZDV�'HSDUWPHQW�RI�2UWKRGRQWLFV���������LQ�����\HDUV�RI�
DJH� SDWLHQWV� DW� WKH� FXUUHQW� VWXG\��$FFRUGLQJ� WR�<DOoÕQ� HW� DO��
Department of Oral and Maxillofacial Surgery was the depart-
ment requested the most CBCTs in the pediatric patient group.

CONCLUSIONS
The results of the study showed that most of the CBCT 
images were requested for assesment of intraosseous lesions, 
the most CBCT requesting department was Department of 
Oral and Maxillofacial Radiology and the most requested 
DUHD�ZDV�PD[LOORIDFLDO� UHJLRQ�� ,QFUHDVLQJ� WKH� DZDUHQHVV� RI�
the CBCT, evaluating the request reasons of CBCT by physi-
cians and determining the usage areas of CBCT can be 
beneficial in terms of improving the technique.
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ABSTRACT
Objective: 
The objective of this study is to retrospectively examine the reasons of cone-beam computed 
tomography (CBCT) requests and the distribution of these requests  according to age, gender, 
departments and requested area in a group of patients.

Methods: 
CBCT request forms obtained from the archive records were evaluated retrospectively. Age, 
gender, requesting departments, request reasons, requested areas and requesting departments 
were recorded. The data were analyzed by descriptive statistics methods with SPSS. 

Results: 
679 CBCT request forms were included in the study and the mean age of the patients was 37.44± 
17.39. The most common request reason was assesmen of intraosseous lesions (29.6%), the 
most CBCT requesting department was Department of Oral and Maxillofacial Radiology 
(51.4%) and the most requested area was maxillofacial region (52.9%). 

Conclusion: 
The results of the study showed that most of the CBCT images were requested for assesment of 
intraosseous lesions. Evaluating the request reasons of CBCT by physicians and determining the 
usage areas of CBCT can be beneficial in terms of improving the technique.

Key Words: 
Cone-beam computed tomography, Dentistry, Radiography

ÖZ
Amaç:
%X�oDOÕúPDQÕQ�DPDFÕ��ELU�JUXS�KDVWDGD�NRQLN�ÕúÕQOÕ�ELOJLVD\DUOÕ�WRPRJUDIL��.,%7��LVWHP�QHGHQ-
OHULQL�YH�EX� LVWHPOHULQ�\Dú�� FLQVL\HW�� LVWHPL�\DSDQ�E|O�P�YH� LVWHP�DODQODUÕQD�J|UH�GD÷ÕOÕPÕQÕ�
JHUL\H�G|Q�N�RODUDN�LQFHOHPHNWLU�

Yöntem: 
$UúLY�ND\ÕWODUÕQGDQ�HOGH�HGLOHQ�.,%7�LVWHN�IRUPODUÕ�JHUL\H�G|Q�N�RODUDN�GH÷HUOHQGLULOGL��<Dú��
FLQVL\HW�� LVWHPGH�EXOXQDQ�E|O�POHU�� LVWHP�QHGHQOHUL�� LVWHP� DODQODUÕ� YH� LVWHP�\DSDQ�E|O�POHU�
ND\ÕW�DOWÕQD�DOÕQGÕ��9HULOHU�WDQÕPOD\ÕFÕ�LVWDWLVWLN�\|QWHPOHUL�NXOODQÕODUDN�6366�LOH�DQDOL]�HGLOGL�

Bulgular: 
dDOÕúPD\D� ���� .,%7� LVWHPL� GDKLO� HGLOGL� YH� KDVWDODUÕQ� \Dú�
RUWDODPDVÕ� ������������ LGL�� (Q� ID]OD� \DSÕODQ� LVWHP� QHGHQL�
NHPLN� LoL� OH]\RQ� GH÷HUOHQGLULOPHVL� ��������� HQ� oRN� .,%7�
WDOHS�HGHQ�E|O�P�$÷Õ]��'Lú�YH�dHQH�5DG\RORML�$QDELOLP�'DOÕ�
��������YH�HQ�oRN� WDOHS�HGLOHQ�E|OJH�PDNVLOORIDVL\DO�E|OJH�
(%52,9) idi. 

Sonuç: 
dDOÕúPDQÕQ� VRQXoODUÕ��.,%7�J|U�QW�OHULQLQ� oR÷XQXQ� NHPLN�
LoL� OH]\RQXQ� GH÷HUOHQGLULOPHVL� LoLQ� LVWHQGL÷LQL� J|VWHUPLúWLU��
.,%7�
QLQ�WDOHS�QHGHQOHULQLQ�KHNLPOHU�WDUDIÕQGDQ�GH÷HUOHQGL-
ULOPHVL� YH� .,%7� 
QLQ� NXOODQÕP� DODQODUÕQÕQ� EHOLUOHQPHVL�
WHNQL÷LQ�JHOLúWLULOPHVL�DoÕVÕQGDQ�ID\GDOÕ�RODELOLU�

Anahtar Sözcükler: 
.RQLN�ÕúÕQOÕ�ELOJLVD\DUOÕ�WRPRJUDIL��'Lú�KHNLPOL÷L��5DG\RJUDI

INTRODUCTION
Conventional radiographic imaging techniques (periapical, 
panoramic, occlusal etc.) in dentistry provide two-dimension-
al examination. For that reason these techniques provide 
limited information about anatomical structures and their 
pathologies (1). There are disadvantages in these tecniques; 
such as superposition of surrounding tissues, magnification 
and distortion of images (2). 
Cone beam computed tomography (CBCT) was which allows 
to dentistry in the end of 1990s by Mozzo and Arai (3, 4). 
CBCT is a system based on the cone beam technique which 
allows three dimensional imaging of maxillofacial structures 
(4). With its widespread use, CBCT has shown benefits in 
different areas for all departments of dentistry (5). CBCT 
provides a three-dimensional image by preventing superposi-
tion of anatomical structures compared to conventional 
radiography (6, 7). On the other hand, because of higher 
radiation dose than conventional techniques (5), it is import-
ant to justify the reason for the requests for CBCTs. 
The aim of this study is to retrospectively examine the 
UHDVRQV�RI�&%&7�UHTXHVWV�LQ�$NGHQL]�8QLYHUVLW\�)DFXOW\�RI�
Dentistry, Department of Oral and Maxillofacial Radiology  
and the distribution of these requests  according to age, 
gender, departments and requested areas.

METHODS
This study was approved by the Clinical Research Ethics 
&RPPLWWHH�RI� WKH�)DFXOW\�RI�0HGLFLQH��$NGHQL]�8QLYHUVLW\�
and the study was carried out in accordance with the ethical 
UXOHV� RI� WKH�'HFODUDWLRQ� RI�+HOVLQNL� �DSSURYDO� QXPEHU�ZDV�
.$(.�����'DWH���������������1HFHVVDU\�SHUPLVVLRQV�ZHUH�
obtained from the hospital administration for the study.
CBCT request forms,  obtained from the archive records of 
����SDWLHQWV�ZKR�DSSOLHG� WR�$NGHQL]�8QLYHUVLW\�)DFXOW\�RI�
Dentistry, Department of Oral and Maxillofacial Radiology 
between February 2020 and January 2021 were analyzed 
UHWURVSHFWLYHO\�� ,QFRPSOHWHO\� ILOOHG� UHTXHVW� IRUPV� �RQH� RU�
more missing data such as age, gender, reason for request, 
requesting department and requested area) were excluded 

from the study and total of 679 CBCT requests were included 
in the study. Age, gender, requesting departments, request 
reasons and requested areas were recorded. Age was divided 
LQ� WZR� JURXSV�� ���� \HDUV� DQG��� ��� \HDUV��5HTXHVW� UHDVRQV�
were classified as intraosseous lesion, orthodontics, endodon-
tics, impacted tooth, dental anomaly, soft tissue calcification, 
preoperative, trauma, implant surgery, evaluation of temporo-
mandibular joint bone structure, and other reasons. Request-
ing departments were classifield as Department of Oral and 
Maxillofacial Radiology, Department of Oral and Maxillofa-
cial Surgery, Department of Orthodontics, Department of 
Endodontics and others. Requested areas were classified as 
maxilla, mandible, maxillofacial region and single tooth area. 
7KH�GDWD�ZHUH�DQDO\]HG�XVLQJ�WKH�6WDWLVWLFDO�3DFNDJH��IRU�WKH�
Social Sciences (SPSS) software program (SPSS v. 20.0 for 
:LQGRZV�� &KLFDJR�� ,/��� 7KH� GHVFULSWLYH� DQDO\VHV� DQG�
frequencies were calculated for age, gender, reason for 
request, requesting department and requested area. 

RESULTS
7RWDO�RI�����SDWLHQWV
�&%&7�UHTXHVW�IRUPV������������PDOH�
DQG�����������IHPDOH��ZHUH�HYDOXDWHG��3DWLHQWV
�DJHV�UDQJHG�
between 6 years and 79 years and mean age was 37.44 ± 
��������������������SDWLHQWV�ZHUH�����\HDUV�DQG�������������
SDWLHQWV�ZHUH�����\HDUV�
There were 23 different reasons for CBCT request and 13 of 
these reasons were combined under the heading "other 
reasons" as they accounted for less. The most common 
request reason was assessment of intraosseous lesions
�Q � ���� ������ ���� DQG� 7DEOH� ,� VKRZV� GLVWULEXWLRQ� RI� WKH�
CBCT request reasons. 

Table I: The CBCT request reasons.

The distribution of intraosseous lesions was radiolucent 
lesion, radiopaque lesion, and radiolucent+radiopaque lesion, 
respectively (n=141 (70.15%), n= 34 (16.92%), and n= 26 
(12.93%), respectively). Almost all of the CBCTs requested 
for orthodontic purposes were for evaluation of the craniofa-
cial anomalies (n= 26 (96.3%)). The requested CBCT distri-
bution for endodontic purposes was apical lesion assessment, 
root canal anatomy assessment, root resorption assessment, 

DQG�SHUIRUDWLRQ�VXVSLFLRQ�UHVSHFWLYHO\��Q ������������Q ����
���������� Q ���� ��������� DQG�Q �� ��������� UHVSHFWLYHO\���
The requested CBCT distribution for impacted tooth assess-
ment was impacted canine assessment, impacted third molar 
assessment, and impacted premolar assessment, respectively 
�Q ������������Q �������������DQG�Q �������������UHVSHF-
tively). The requested CBCT distribution for dental anomaly 
was assessment of supernumerary tooth, dens invaginatus 
and ectopic tooth, respectively (n=19 (79.17%), n= 3 (12.5%) 
DQG�Q ������������UHVSHFWLYHO\��
The most CBCT requesting department was Department of 
Oral and Maxillofacial Radiology (n=349 (51.4%)) and Table 
,,�VKRZV�GLVWULEXWLRQ�RI�WKH�&%&7�UHTXHVWLQJ�GHSDUWPHQWV��

Table II: Distribution of the CBCT requesting departments.

Other departments distribution was Department of Pedodon-
tics, Department of Periodontology, Department of Prosthetic 
Dentistry and Department of Restorative Dentistry (n= 13 
����������Q ��������������Q ������������DQG�Q �����������
respectively). While the most common requested reason was 
intraosseous lesions (n=141 (40.4%)) for the Department of 
Oral and Maxillofacial Radiology, the most common request-
HG� UHDVRQ� ZDV� LPSODQW� VXUJHU\� �Q ��� ���������� IRU� WKH�
Department of Oral and Maxillofacial Surgery.
The most requested area was maxillofacial region (n= 359 
(52.9%)) and this was followed by  maxilla (n= 131 (19.3 
�����PDQGLEXOD��Q ��������������DQG�VLQJOH�WRRWK�DUHD��Q ���
(13.4 %)). Department of Oral and Maxillofacial Radiology 
was the department that requested the most CBCTs in all 
areas (n=73 (20.92%), n= 62 (17.77%), n=159 (45.56%) and 
n= 55 (15.75%), respectively for maxilla, mandibula, maxil-
lofacial region and single tooth area). While in patients under 
���\HDUV�RI�DJH��WKH�PRVW�FRPPRQ�UHTXHVW�UHDVRQ�ZDV�RUWKR-
dontic purposes (n= 22 (21.2%)), the most CBCT requesting 
department was Department of Orthodontics (n= 42 (40.4%)) 
and the most requested area was maxillofacial region (n= 47 
���������� :KLOH� LQ� SDWLHQWV� ���� \HDUV� RI� DJH�� WKH� PRVW�
FRPPRQ� UHTXHVW� UHDVRQ� ZDV� LQWUDRVVHRV� OHVLRQ� �Q � ����
(31.3%)), the most CBCT requesting department was Depart-
PHQW�RI�2UDO�DQG�0D[LOORIDFLDO�5DGLRORJ\��Q ��������������
and the most requested area was maxillofacial region (n= 312 
(54.3%)).

DISCUSSION
CBCT is an imaging method that provides three-dimensional 
imaging of the maxillofacial region and is widely used in 

GHQWLVWU\������&%&7�FDQ�EH� WDNHQ�IRU�PD[LOORIDFLDO�VXUJHU\��
orthodontics and implantology, as well as in the fields of 
endodontics, periodontology, general dentistry, forensic 
GHQWLVWU\�DQG�RWRODU\QJRORJ\������
,W� KDV� EHHQ� UHSRUWHG� WKDW� &%&7� LV� XVHG� IRU� HVSHFLDOO\� WKH�
purpose of implant planning by dentists (9). American Acade-
my of Oral and Maxillofacial Radiology supported the 
request for CBCT for implant planning (10). However, the 
radiation dose exposed and the benefit of this examination to 
the patient should be evaluated. For this reason, it is recom-
mended to request CBCT in cases where more than one 
implant will be placed in order to protect against the harmful 
HIIHFWV�RI�UDGLDWLRQ�������:KLOH�$NDUVODQ�HW�DO��������$PXN�HW�
DO�������0HQ]LOHWR÷OX�HW�DO�������DQG�<DOoÕQ�HW�DO�������GHWHU-
mined the most common CBCT request reason was implant 
WUHDWPHQW�������������������������DQG���������UHVSHFWLYH-
ly), in the current study, implant planning was in the third 
SODFH����������DV�LQ�WKH�VWXG\�RI�(UWDú�HW�DO�����������������
The use of CBCT provides great advantages in the evaluation 
of cysts, tumors, and different pathological structures and in 
examining the relationship of these pathologies with anatom-
ical structures (16). According to the current study the most 
common CBCT request reason was intraosseous lesion asses-
PHQW� ��������� ,QWUDRVVHRXV� OHVLRQ� DVVHVVPHQW� ZDV� IRXQG�
VHFRQG� E\�$NDUVODQ� HW� DO�� ����� ���������� (UWDú� HW� DO�� �����
���������� 0HQ]LOHWR÷OX� HW� DO�� ������������� DQG�<DOoÕQ� HW�
DO����������������2Q�WKH�RWKHU�KDQG��$PXN�HW�DO�� ����IRXQG�
this reason as third (12.92%). The differences between the 
frequencies  found in the different studies is thought to be due 
to the difference in the number of CBCT requests included in 
the study.
The second common request reason was endodontic purposes 
at the present study (16.6%). This high incidence can be 
explained by the inclusion of small-sized apical lesions in the 
"endodontic purpose" classification in current study. Among 
the reference studies, "endodontic reasons" are not consider a 
VHSDUDWH� UHTXHVW� UHDVRQ�� ,W� LV� WKRXJKW� WKDW� WKH� UHTXHVWV� IRU�
endodontic reasons are few and therefore included in the 
�RWKHU��FODVVLILFDWLRQ�LQ�WKHVH�VWXGLHV��:KLOH�<DOoÕQ�HW�DO�������
found the external root resorption as 0.2% among all request 
reasons, this frequency comprised 15.93% of CBCTs 
received for endodontic reasons at the current study. Accord-
ing to Rodriquez et al. (17) CBCT imaging is a useful tool 
ZLWK�WKH�SRWHQWLDO�WR�FKDQJH�WKH�GHFLVLRQ�PDNLQJ�EHKDYLRU�RI�
clinicians in endodontic cases, therefore, the authors recom-
mend CBCT for endodontic purposes.
,W�KDV�EHHQ�UHSRUWHG�WKDW�&%&7�FDQ�EH�XVHG�LQ�RUWKRGRQWLFV�WR�
examine craniofacial morphology, patency of the airway and 
GHQWDO�GHYHORSPHQW�������7KH�IUHTXHQF\�RI�&%&7�UHTXHVWHG�
IRU�RUWKRGRQWLF�SXUSRVHV������ZDV�IRXQG�VLPLODU�WR�$PXN�HW�
DO�������(UWDú�HW�DO��������DQG�<DOoÕQ�HW�DO���������������������
DQG�������UHVSHFWLYHO\���,Q�WKH�FXUUHQW�VWXG\��WKH�IUHTXHQF\�
of CBCTs for craniofacial anomalies comprised almost all of 
the CBCTs for orthodontic purposes (96.3%).
/RFDOL]DWLRQ� RI� LPSDFWHG� WHHWK� DQG� WKHLU� UHODWLRQVKLS� ZLWK�
surrounding critical anatomical structures can be examined 
ZLWK�&%&7�������,Q�WKH�SUHVHQW�VWXG\��WKH�IUHTXHQF\�RI�&%&7�
requests for impacted teeth was  lower than the referenced 

VWXGLHV�� GHVSLWH� LQFOXGLQJ� WKLUG�PRODUV� ��������$PXN� HW� DO��
�����(UWDú�HW�DO��������0HQ]LOHWR÷OX�HW�DO�������DQG�$NDUVODQ�HW�
DO�������IRXQG�WKLV�IUHTXHQF\�DV�����������������������DQG�
�������UHVSHFWLYHO\��2QO\�<DOoÕQ�HW�DO�������REWDLQHG�VLPLODU�
results (6.73%) with the current study however third molar 
teeth were excluded in mentioned study. 
,Q� WKH� FXUUHQW� VWXG\�� WKH� IUHTXHQF\� RI� &%&7� UHTXHVWV� IRU�
dental anomalies was 3.5% and this frequency was lower than 
$PXN� HW� DO�� ����������:KLOH�<DOoÕQ� HW� DO�� ����� IRXQG� WKH�
frequency of CBCT requests for supernumerary teeth to be 
����� ��� WKLV� IUHTXHQF\� ZDV� FRPSULVHG� ������� RI� &%&7V�
received for dental anomalies in the present study. Menzile-
WR÷OX� HW� DO�� ����� UHSRUWHG� RQO\� RQH� &%&7� UHTXHVW� IRU� WKH�
HYDOXDWLRQ� RI� GHQWDO� IXVLRQ� LQ� WKHLU� VWXG\�� ,Q� PDQGLEXODU�
fractures; because of superposition, the magnification, the 
presence of distortions, and the inability to follow the 
minimally displaced or oblique fractures of the mandible in 
panoramic radiographs, CBCT images give more accurate 
information (19). While  the frequency of CBCT requests for 
WUDXPD� ZDV� ����� LQ� WKH� FXUUHQW� VWXG\��<DOoÕQ� HW� DO�� ������
$NDUVODQ�HW�DO�������DQG�0HQ]LOHWR÷OX�HW�DO�������UHSRUWHG�WKLV�
frequency was 3.46%, 2.94% and 0.51%, respectively.
While CBCT can be used to diagnose changes in the bone 
surfaces of the temporomandibular joint, the diagnosis of disc 
and disc related pathologies is made with magnetic resonance 
imaging (20, 21). The frequency of CBCT requests for asses-
ment of temporomandibular joint was 3.7% in the current 
study and this low frequency is similar with the referenced 
studies (5, 12-14). Contrary to the studies referenced in the 
present study, the most CBCT requesting department was 
Department of Oral and Maxillofacial Radiology (51.4%) (5, 
14, 15). The reason for this situation may be that all necessary 
radiological examinations are made from Department of Oral 
and Maxillofacial Radiology before the patients are directed 
to other departments. Department of Oral and Maxillofacial 
Radiology was followed by Department of Oral and Maxillo-
facial Surgery (29.2%) and Department of Orthodontics 
�������� ,QGLYLGXDOV� LQ� WKH� SURFHVV� RI� RUWKRGRQWLF� WUHDWPHQW�
are more sensitive to radiation than adults, since they are 
FKLOGUHQ�RU�DGROHVFHQWV��7KHUHIRUH��WKLV�VKRXOG�EH�WDNHQ�LQWR�
consideration when requesting CBCT for orthodontic purpos-
HV� ������ ,Q� WKH� SUHVHQW� VWXG\�� WKH� 'HSDUWPHQW� RI� 2UDO� DQG�
Maxillofacial Surgery was the department that requested the 
most CBCTs for implant planning. This finding contradicts 
<DOoÕQ�HW�DO������¶�VWXG\��,Q�WKH�PHQWLRQHG�VWXG\��WKH�'HSDUW-
ment of Oral and Maxillofacial Radiology was the depart-
ment requiring the most CBCTs for implant planning. 
$FFRUGLQJ� WR�$PXN�HW� DO�� ����� IRU� LPSODQW�SODQQLQJ��&%&7�
requests were made by the Department of Oral and Maxillo-
facial Surgery and the Department of Periodontology. 
The most common reason for request was intraosseous 
lesions (n=141, 40.4%) for the Department of Oral and 
Maxillofacial Radiology at the current study. 
,Q� &%&7� GHYLFHV�� LPDJH� YROXPH� LV� GLYLGHG� LQWR� VR�FDOOHG�
)LHOGV�RI�9LHZ�DQG�UDQJHV�IURP�D�IHZ�FHQWLPHWHUV�KLJK�WR�IXOO�
KHDG�VL]H� UHFRQVWUXFWLRQ������5DGLDWLRQ�GRVH��FDQ�EH�GLPLQ-
ished by reducing the size of the field of view, increasing the 
voxel size, or reducing the number of projection images (23). 

Requested areas were classified as maxilla, mandible, maxil-
lofacial region and single tooth area at the current study. At 
the current study the most requested area was maxillofacial 
region (52.9%) and Department of Oral and Maxillofacial 
Radiology was the department that requested the most 
CBCTs in all requested areas. Considering the reasons and 
requested areas, the reason for the high number of requests in 
the Department of Oral and Maxillofacial Radiology can be 
explained that the requests for the patients who are referred to 
our faculty for CBCT request from external institutions (such 
as private clinics, various dental hospitals, etc.) are also made 
IURP�WKLV�GHSDUWPHQW�� ,Q�DGGLWLRQ�� LW� LV�DLPHG�WR�ILQDOL]H�DOO�
radiological evaluations before the patients are referred to 
other departments for treatment by this department. Diagnos-
WLF�EHQHILW�VKRXOG�EH�WDNHQ�LQWR�DFFRXQW�LQ�SHGLDWULF�SDWLHQWV��
appropriate size imaging should be considered and the dose 
should be adjusted according to the age and body weight of 
the child (14). The most common request reason was ortho-
dontic purposes (21.2%), the most CBCT requesting depart-
PHQW�ZDV�'HSDUWPHQW�RI�2UWKRGRQWLFV���������LQ�����\HDUV�RI�
DJH� SDWLHQWV� DW� WKH� FXUUHQW� VWXG\��$FFRUGLQJ� WR�<DOoÕQ� HW� DO��
Department of Oral and Maxillofacial Surgery was the depart-
ment requested the most CBCTs in the pediatric patient group.

CONCLUSIONS
The results of the study showed that most of the CBCT 
images were requested for assesment of intraosseous lesions, 
the most CBCT requesting department was Department of 
Oral and Maxillofacial Radiology and the most requested 
DUHD�ZDV�PD[LOORIDFLDO� UHJLRQ�� ,QFUHDVLQJ� WKH� DZDUHQHVV� RI�
the CBCT, evaluating the request reasons of CBCT by physi-
cians and determining the usage areas of CBCT can be 
beneficial in terms of improving the technique.
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ÖZ 
Amaç: 
=RUOXNODUOD�NDUúÕODúDQ�LQVDQ�EX�GXUXPD�NDUúÕ�VDEUHGHU��X\XP�J|VWHULU�DQFDN�NDQVHU�WDQÕVÕ�DOGÕ÷ÕQ-
GD�oRN�IDUNOÕ�WHSNLOHU�J|VWHUHELOLU��%X�GXUXPOD�EDúD�oÕNPDN�LoLQ�IDUNOÕ�PHNDQL]PDODU�JHOLúWLUHELO-
LU��0HPH�NDQVHULQLQ�HUNHQ�HYUHVLQGH�X\XPVX]OXN�YH�GHSUHV\RQ�JLEL�VRUXQODU�J|U�OHELOLU��%X�JLEL�
VRUXQODUOD� EDúHWPHGH� SVLNRORMLN� GD\DQÕNOÕOÕ÷ÕQ� |QHPL� RUWD\D� oÕNPDNWDGÕU�� /DWLQFH� ³UHVLOLHQV´�
N|N�QGHQ� W�UHWLOHQ� 3VLNRORMLN� 'D\DQÕNOÕOÕN� WHULPLQLQ�� ³\ÕOPD]OÕN�� GD\DQÕNOÕOÕN�� VD÷ODPOÕN��
GLUHQoOLOLN��oDEXN�L\LOHúPH�J�F���]RUOXNODUÕQ��VWHVLQGHQ�JHOHELOPH�J�F���HVQHNOLN�JLEL�DQODPODUÕ�
GD� YDUGÕU�� 6ÕN� NDUúÕODúWÕ÷ÕPÕ]� PHPH� NDQVHULQGH� KDVWDODU� oRN� NDUPDúÕN� WHGDYL� V�UHoOHULQGHQ�
JHoHUNHQ�EX�KDVWDOÕN�LOH�\D�GD�KDVWDOÕ÷ÕQ�JHWLUGL÷L�VRUXQODUOD�EDúHGHELOPHN�LoLQ�SVLNRORMLN�RODUDN�
GD\DQÕNOÕ�ROPDODUÕ�JHUHNPHNWHGLU��0HPH�NDQVHULQLQ�]RUOX�WHGDYL�V�UHFL�VRQXFXQGD�KD\DWWD�NDODQ�
ELUH\OHU� ELUoRN� HQJHOOH� NDUúÕODúPDNWD� YH� ELU� P�FDGHOH� V�UHFL� \DúDPDNWDGÕUODU�� 3VLNRORMLN�
GD\DQÕNOÕOÕ÷Õ�DUWÕUPDN�LoLQ�ULVN�IDNW|UOHULQLQ�D]DOWÕOPDVÕ�YH�\RN�HGLOPHVL�NRUX\XFX�YH�GHVWHNOH\LFL�
IDNW|UOHU� LOH�P�PN�QG�U��0HPH�NDQVHUL� WHGDYL� YH� EDNÕP� V�UHFLQGH�ELUH\VHO� YH� VRV\DO� GHVWHN�
PHNDQL]PDODUÕ�JLEL�ELUoRN�IDNW|U�SVLNRORMLN�GD\DQÕNOÕOÕ÷Õ�HWNLOHPHNWHGLU��øo�GHVWHN�PHNDQL]PD-
ODUÕ��ELUH\LQ�NLúLVHO�|]HOOLNOHUL��ELOLúVHO�GH÷HUOHQGLUPH�YE���YH�GÕú�GHVWHN�PHNDQL]PDODUÕ��VD÷OÕN�
oDOÕúDQODUÕ�� DLOH� YH� VRV\DO� oHYUH� YE��� � LOH�PHPH� NDQVHULQGH� KDVWDODUÕQ� SVLNRORMLN� GD\DQÕNOÕOÕ÷Õ�
DUWÕUÕODELOLU��0HPH� NDQVHUL� FHUUDKL� WHGDYL� VRQUDVÕQGD� KDVWDODU� EX�PHNDQL]PDODU� LOH� GHVWHNOHQ-
PHOLGLU�
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ABSTRACT 
3HRSOH� ZKR� HQFRXQWHU� GLIILFXOWLHV� DUH� SDWLHQW� DQG� DGDSW� WR� WKLV� VLWXDWLRQ�� EXW� ZKHQ� WKH\� DUH�
GLDJQRVHG�ZLWK�FDQFHU�� WKH\�PD\� VKRZ�YHU\�GLIIHUHQW� UHDFWLRQV�� �7KH\�PD\�GHYHORS�GLIIHUHQW�
PHFKDQLVPV�WR�GHDO�ZLWK�WKLV�VLWXDWLRQ��3UREOHPV�VXFK�DV�LQFRPSDWLELOLW\�DQG�GHSUHVVLRQ�FDQ�EH�
VHHQ�LQ�WKH�HDUO\�VWDJH�RI�EUHDVW�FDQFHU��7KH�LPSRUWDQFH�RI�SV\FKRORJLFDO�UHVLOLHQFH�HPHUJHV�LQ�
FRSLQJ�ZLWK�VXFK�SUREOHPV��7KH�WHUP�3V\FKRORJLFDO�5HVLOLHQFH��GHULYHG�IURP�WKH�/DWLQ��UHVLO-
LHQV�� URRW�� DOVR� KDV�PHDQLQJV� VXFK� DV� UHVLOLHQFH�� HQGXUDQFH�� VWUHQJWK�� TXLFN� UHFRYHU\� SRZHU��
DELOLW\� WR� RYHUFRPH� GLIILFXOWLHV�� IOH[LELOLW\�� ,Q� EUHDVW� FDQFHU�� ZKLFK�ZH� HQFRXQWHU� IUHTXHQWO\��
SDWLHQWV�QHHG�WR�EH�SV\FKRORJLFDOO\�UHVLOLHQW�LQ�RUGHU�WR�FRSH�ZLWK�WKLV�GLVHDVH�RU�WKH�SUREOHPV�
FDXVHG�E\�WKH�GLVHDVH��ZKLOH�JRLQJ�WKURXJK�YHU\�FRPSOH[�WUHDWPHQW�SURFHVVHV��$V�D�UHVXOW�RI�WKH�
GLIILFXOW� WUHDWPHQW�SURFHVV�RI�EUHDVW�FDQFHU�� LQGLYLGXDOV�ZKR�VXUYLYH� IDFH�PDQ\�REVWDFOHV�DQG�
H[SHULHQFH�D�VWUXJJOH��7R�LQFUHDVH�SV\FKRORJLFDO�UHVLOLHQFH��UHGXFLQJ�DQG�HOLPLQDWLQJ�ULVN�IDFWRUV�

LV� SRVVLEOH� ZLWK� SURWHFWLYH� DQG� VXSSRUWLYH� IDFWRUV�� 0DQ\�
IDFWRUV� VXFK� DV� LQGLYLGXDO� DQG� VRFLDO� VXSSRUW� PHFKDQLVPV�
DIIHFW� SV\FKRORJLFDO� UHVLOLHQFH� LQ� WKH� WUHDWPHQW� DQG� FDUH�
SURFHVV� RI� EUHDVW� FDQFHU�� 7KH� SV\FKRORJLFDO� UHVLOLHQFH� RI�
SDWLHQWV� ZLWK� EUHDVW� FDQFHU� FDQ� EH� LQFUHDVHG� ZLWK� LQWHUQDO�
VXSSRUW�PHFKDQLVPV��SHUVRQDO�FKDUDFWHULVWLFV�RI�WKH�LQGLYLGX-
DO�� FRJQLWLYH� HYDOXDWLRQ�� HWF��� DQG� H[WHUQDO� VXSSRUW� PHFKD-
QLVPV��KHDOWK�ZRUNHUV��IDPLO\�DQG�VRFLDO�HQYLURQPHQW��HWF����
$IWHU� EUHDVW� FDQFHU� VXUJLFDO� WUHDWPHQW�� SDWLHQWV� VKRXOG� EH�
VXSSRUWHG�ZLWK�WKHVH�PHFKDQLVPV�
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øQVDQ� GR÷DVÕ� JHUH÷L� KD\DO� J�F��� PDQWÕ÷Õ�� GX\JXVDOOÕ÷Õ��
LQFHOL÷L� YH� NDEDOÕ÷Õ� LOH� oHYUHVLQL� V�UHNOL� GH÷LúWLUHQ� YH�
oHYUHVLQGHQ� HWNLOHQHQ� IDUNOÕ� ELU� \DUDWÕNWÕU�� %X� GXUXP�
VRQXFXQGD�LQVDQODU�WHKOLNHGHQ�NDoPD�YH�NRUXQPD�J�G�V�\OH�
HYULPOHúPLú�ELU�VDYXQPD�|UQH÷L�RODQ�HQGLúH�KDOL�YH�DQNVL\HWH�
GXUXPXQX�\D\JÕQ�RODUDN�\DúDPDNWDGÕU������.DQVHU��DWHURVN-
OHUR]��GHSUHV\RQ��$,'6�YH�]DW�UUH�JLEL�IDUNOÕ�VD÷OÕN�SUREOHP-
OHULQH� NDUúÕ� LQVDQ� Y�FXGXQXQ� JHOLúWLUGL÷L� IDUNOÕ� VDYXQPD�
PHNDQL]PDODUÕ�YDUGÕU������3URDNWLI�NDQVHU�WHGDYLVL�DúDPDVÕQ-
GDQ�JHoWLNWHQ�VRQUD��PHPH�NDQVHULQGHQ�NXUWXODQODU�GHQH\LP-
OHPHN�]RUXQGD�ROGXNODUÕ�IL]LNVHO��]LKLQVHO�YH�VRV\DO�GH÷LúLN-
OLNOHUH�X\XP�VD÷ODPD\D�oDOÕúÕUNHQ��|QFHNL�RGDN�QRNWDODUÕQ-
GDQ�X]DNODúDUDN�NDQVHU�WHGDYLVLQH�\|QHOPH\H�EDúODUODU�������
0HPH� NDQVHULQGHQ� NXUWXODQODU�� VDo� G|N�OPHVL�� NLOR� DOÕPÕ��
PDVWHNWRPL�� HOOHUGH� YH\D� D\DNODUGD� SDUHVWH]L� YH� \RUJXQOXN�
JLEL�WHGDYL�ER\XQFD�RUWD\D�oÕNDQ�oHúLWOL�IL]LNVHO�GH÷LúLNOLNOHU�
QHGHQL\OH� ED]HQ� J�QO�N� \DúDPODUÕQGD� NÕVÕWODPDODU� \DúDUODU��
0DVWHNWRPL��PHPH�NDQVHULQGHQ� NXUWXODQODUÕQ� NDGÕQOÕNODUÕQÕ�
ND\EHWPH� G�ú�QFHVLQH� QHGHQ� RODELOHFHN� HQ� |QHPOL� IDNW|U��
OHUGHQ� ELULGLU�� dR÷X� PHPH� NDQVHUL� KDVWDVÕ�� PDVWHNWRPLQLQ�
QHGHQ�ROGX÷X�GHSUHV\RQ�YH�SVLNRORMLN�DQNVL\HWH�JLEL�]LKLQVHO�
UDKDWVÕ]OÕNODU�KLVVHWWL÷LQL�ELOGLUPLúWLU������$\UÕFD��ED]Õ�PHPH�
NDQVHUL�KDVWDODUÕ��WHGDYL�VÕUDVÕQGD�RUWD\D�oÕNDQ�ELOLúVHO�ER]XN-
OXN� QHGHQL\OH� VRV\DO� DNWLYLWHOHUH� NDWÕOPDGD� ]RUOXN�
\DúDGÕNODUÕQÕ�LIDGH�HWPHNWHGLU������+DVWDOÕ÷ÕQ�]RUOX�WHGDYL�YH�
EDNÕP�V�UHFL�VRQUDVÕ�VD÷�NDODQ�ELUH\OHU��\DúDGÕNODUÕ�EX�V�UHFL�
NDEXOOHQLS� J�QO�N� \DúDPODUÕQÕ� GHYDP� HWWLUPH\H� oDOÕúÕUNHQ�
ELUoRN� HQJHOOH� NDUúÕODúPDNWDGÕU�� %X� DúDPDGD� ELU� P�FDGHOH�
V�UHFLQH�JLUPHNWHGLUOHU��/LWHUDW�UGH�ELUH\LQ�NDUúÕODúWÕ÷Õ�]RUOX�
V�UHoOHUGH� EDúD� oÕNPD� PHNDQL]PDODUÕ\OD� QRUPDO� V�UHFH�
G|QPH\H� oDOÕúÕUNHQ� J|VWHUGLNOHUL� GD\DQÕNOÕOÕN� GXUXPXQX�
RUWD\D� NR\PDN� LoLQ� NXOODQÕODQ� YH� D\QÕ� DQODPÕ� NDUúÕOD\DQ�
LIDGHOHU�\HU�DOPDNWDGÕU��%X�LIDGHOHUGHQ�ED]ÕODUÕ��³\ÕOPD]OÕN´��
³SVLNRORMLN� VD÷ODPOÕN´�� ³SVLNRORMLN� GD\DQÕNOÕOÕN´�� ³NHQGLQL�
WRSDUODPD�J�F�´��RODUDN�NDUúÕPÕ]D� oÕNPDNWDGÕU�YH�KHSVL�GH�
³UHVLOLQFH´�WHULPLQH�NDUúÕOÕN�JHOPHNWHGLU��������
6RQXo�RODUDN��PRGHUQ�WRSOXPODUGD�PHPH�NDQVHULQGHQ�NXUWX-
ODQODUÕQ�VD\ÕVÕQÕQ�V�UHNOL�RODUDN�DUWWÕ÷Õ�J|]�|Q�QH�DOÕQGÕ÷ÕQGD��
VD÷OÕN� X]PDQODUÕQÕQ� PHPH� NDQVHULQGHQ� VD÷� NDODQODUÕQ�
\DúDGÕ÷Õ� GH÷LúLNOLNOHUH� GLNNDW� HWPHOL�� KDVWDOÕN� V�UHFLQGH�
P�FDGHOHOHULQH� DNWLI� GHVWHN� VD÷ODPDQÕQ� \ROODUÕQÕ� EXOPD\D�
oDOÕúPDOÕGÕU��g]HOOLNOH�VD÷OÕN�X]PDQODUÕ��PHPH�NDQVHUL�KDVWD-

ODUÕQÕQ� GH÷LúHQ� GXUXPODUÕQD� ROXPOX� ELU� úHNLOGH� DGDSWH�
RODELOPHOHUL� LoLQ� Lo� J�oOHULQL� �GD\DQÕNOÕOÕNODUÕQÕ�� JHOLúWLUPH��
OHULQH�\DUGÕPFÕ�ROPDOÕGÕU�������%X�GHUOHPH�7�UNoH�OLWHUDW�UGH�
IDUNOÕ� WDQÕPODPDODUOD�NDUúÕOÕN�EXODQ�³UHVLOLHQFH´�NDYUDPÕQÕQ�
WDQÕPODQPDVÕ�� |]HOOLNOH� EX� NDYUDPOD� LOLQWLOL� RODUDN� PHPH�
NDQVHUL�KDVWDODUÕQÕQ�\DúDGÕ÷Õ�J�oO�NOHUL��KDVWDODUÕQ�J�oOHQGLU-
LOPHVLQH� YH� SVLNRORMLN� GD\DQÕNOÕOÕNODUÕQÕ� DUWÕUPD\D� \|QHOLN�
\DSÕODELOHFHNOHUL�RUWD\D�NR\PDN�DPDFÕ\OD�\D]ÕOPÕúWÕU��
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/DWLQFH�³UHVLOLHQV´��\ÕOPD]�VD÷ODP��N|N�QGHQ�W�UHWLOPLú�RODQ�
³\ÕOPD]OÕN�� GD\DQÕNOÕOÕN�� VD÷ODPOÕN�� GLUHQo� �UHVLOLHQFH�´� ELU�
PDGGHQLQ�HVQHNOL÷L�YH�LON�KDOLQH�NROD\OÕNOD�G|QHELOPHVLGLU�
������ 'LUHQoOLOLN�� GD\DQÕNOÕOÕN�� \ÕOPD]OÕN�� oDEXN� L\LOHúPH�
J�F��� ]RUOXNODUÕQ� �VWHVLQGHQ� JHOHELOPH� J�F��� SVLNRORMLN�
VD÷ODPOÕN��HVQHNOLN��HODVWLNL\HW�JLEL�DQODPODUÕ�RODQ�EX�NDYUDP�
$PHULNDQ� +HULWDJH� 6|]O�÷�¶QGH� ������� ����� ³GH÷LúLP��
KDVWDOÕN� YH� N|W�� NDGHUGHQ� KÕ]OÕFD� NXUWXOPD�� L\LOHúPH´��
:HEVWHU�<HQL�<LUPLQFL�<�]\ÕO� øQJLOL]FH� 6|]O�÷�¶QH� �������
�����J|UH�GH�³VÕNÕúWÕUÕOGÕNWDQ�VRQUD�HVNL�KDOLQH�JHOPHN�G|Q-
PHN�YH�J�o��HQHUML��FHVDUHW�ND]DQPDN´�DQODPODUÕQD�JHOPHNWH-
GLU��6XQDJD�YH�)XWDZDWDUL
\H�J|UH��������PHPH�NDQVHULQGHQ�
NXUWXODQODUÕQ� GD\DQÕNOÕOÕ÷Õ�� VWUHV� HWNHQLQH� PDUX]� NDOVD� ELOH�
SVLNRORMLN� RODUDN� ELU� VD÷OÕN� GXUXPXQX� V�UG�UPH� \HWHQH÷L��
JHoLFL� ELU� VRUXQ� ROGX÷XQGD� EXQXQ� �VWHVLQGH� JHOHELOPH��
VD÷OÕ÷ÕQÕ�JHUL�ND]DQPD�EHFHULVLGLU�������
0DVWHQ�YH�GL÷HUOHUL�������������³\ÕOPD]OÕN´�RODUDN�QLWHOHQGLU-
GLNOHUL�EX�NDYUDPÕQ�OLWHUDW�UGH��o�WHPHO�\ÕOPD]OÕN�ROJXVXQXQ�
WDQÕPODPDVÕQGD�NXOODQÕOGÕ÷ÕQÕ�EHOLUWPLúOHUGLU��

%LULQFL�� ³\�NVHN� ULVN� DOWÕQGD\NHQ� ELOH�� ROXPVX]OXNODUD�
UD÷PHQ�]RUOXNODUÕQ��VWHVLQGHQ�JHOHUHN�EHNOHQHQGHQ�GDKD�L\L�
JHOLúLP� J|VWHUHQ� ELUH\OHULQ� D\DNWD� NDOPDODUÕQÕ� VD÷OD\DQ�
|]HOOLN� YH\D� NLúLVHO� ELU� \HWHQH÷H� VDKLS� ROGXNODUÕ� LQDQFÕ´QÕ�
WDQÕPODPDN� LoLQ�NXOODQÕOPDNWDGÕU��2OXPVX]�YH�]RUOX�\DúDP�
NRúXOODUÕQGD� \HWLúPLú� ROPDVÕQD� UD÷PHQ� �QO�� \D� GD� EDúDUÕOÕ�
ROPXú�NLúLOHULQ�\DúDP�|\N�OHUL�EX�GXUXPXQ�|UQH÷L�RODELOLU��
øNLQFL��6WUHVOL�\DúDP�NRúXOODUÕQGD�ELUH\LQ�GXUXPD�KÕ]OÕ�DGDSWH�
RODELOPH�\HWHQH÷LQL� WDQÕPODU��%RúDQPD�� DLOHGH� oDWÕúPD�JLEL�
WHPHO� ELU� VWUHV� IDNW|U�Q�� \D� GD� ELUGHQ� ID]OD� YH� IDUNOÕ� VWUHV�
IDNW|UOHULQL�GH�RGDN�QRNWDVÕ�RODUDN�DOÕU��)DUNOÕ�VWUHV�ND\QDN-
ODUÕQÕQ��oRFXNODUÕQ�GDYUDQÕúODUÕ��]HULQGHNL�ROXPVX]�HWNLOHULQL�
YH� LQFLQHELOLUOLNOHULQL� �YXOQHUDELOLW\�� DUWWÕUDQ� IDNW|UOHUOH�
ELUOLNWH�ROXPVX]�HWNLOHUL�D]DOWDQ�NRUX\XFX�IDNW|UOHUL��SURWHF-
WLYH�IDFWRUV��GH�LQFHOHU��ho�QF���LVH�WUDYPD\Õ��DQQH���EDED�\D�
GD�NDUGHúLQ�|O�P��JLEL��DWODWPDNWÕU��%X�JUXSWDNL�DUDúWÕUPDODU��
WUDYPDQÕQ� RODVÕ� HWNLOHULQGHQ� NXUWXOPDGD� |QHPOL� HWNLVL� RODQ�
ELUH\VHO� |]HOOLNOHU� YH� IDUNOÕOÕNODUÕ� LUGHOH\HQ� oDOÕúPDODUGÕU��
6WUHV� ND\QDNODUÕ� DúÕUÕ� úHNLOGH� DUWWÕ÷ÕQGD�� \ÕOPD]OÕN�� \HULQL�
WUDYPDWLN�\DúDQWÕ\D�EÕUDNÕU��.LúLOHULQ�EX�VWUHVOHUGHQ�D]�\D�GD�
oRN� HWNLOHQPHVL� QRUPDOGLU�� <ÕSUDWÕFÕ� \DúDP� GHQH\LPOHUL�
NLúLOHULQ�\DúDP�NDOLWHVLQL�GH�D]DOWDELOPHNWHGLU��gQHPOL�RODQ�
EX�VWUHV� LOH�EDú�HWPH�PHNDQL]PDODUÕQÕ�oDOÕúWÕUPDN�LoLQ�J�FH�
YH� EHOLUOL� \HWHQHNOHUH� VDKLS� ROPDNWÕU�� 6WUHV� ROXúWXUDFDN�
GXUXPODUÕ� \D� GD� WUDYPDWLN� GXUXPODUÕ� |QOH\LFL� WHGELUOHULQ�
DOÕQPDVÕ�JHUHNLU�������
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'�Q\DGD� YH� �ONHPL]GH� VÕN� J|U�OHQ�PHPH�NDQVHULQLQ� IDUNOÕ�
WHGDYL� W�UOHUL� EXOXQPDNWDGÕU�� %X� WHGDYL� W�UOHUL� KDVWDQÕQ�
GXUXPXQD� J|UH� YH� KDVWDOÕ÷ÕQ� HYUHVLQH� J|UH� GH÷LúPHNWHGLU��
5DG\RWHUDSL�� NHPRWHUDSL�� N|N� K�FUH� WHGDYLVL�� KRUPRQDO�
WHGDYLOHU��FHUUDKL�WHGDYLOHU��EL\RORMLN�WHGDYLOHU��LPP�QRWHUDSL��
NDQVHU� DúÕODUÕ� �K�FUH� ED]OÕ� WHGDYLOHU��� NDQVHU� E�\�PH�
LQKLELW|UOHUL�� JHQ� WHUDSL�� IRWRGLQDPLN� WHGDYL�� UDG\RIUHNDQV�
DEODV\RQ� WHGDYLVL�� KLSHUEDULN� RNVLMHQ� WHGDYLVL� ROPDN� �]HUH�
oRN� oHúLWOL� WHGDYL� VHoHQHNOHUL� EXOXQPDNWDGÕU� ���������'L÷HU�
WHGDYLOHUH�HúOLN�HGHQ�FHUUDKL�WHGDYL�V�UHFLQLQ�KDVWDODUÕQ�KHP�
IL]LNVHO�KHP�SVLNRORMLN�RODUDN�HQ�oRN�HWNLOHQGL÷L�WHGDYL�W�U��
ROGX÷X� V|\OHQHELOLU��$PHOL\DW� VRQUDVÕ� PHPH� NDQVHUL� KDVWD-
ODUÕQGD�]LKLQVHO�\RUJXQOXN��DQNVL\HWH��GHSUHV\RQ��X\XP�ER��
]XNOX÷X��\DúDP�NDOLWHVLQGH�D]DOPD��DQNVL\HWH��|INH��JHOHFHN�
KDNNÕQGD�EHOLUVL]OLN��XPXWVX]OXN��LQWLKDU�G�ú�QFHOHUL��VRV\DO�
L]RODV\RQ��EHQOLN�VD\JÕVÕQÕQ�D]DOPDVÕ��EHGHQ�LPDMÕQÕQ�ER]XO-
PDVÕ�� GLúLOLN� |]HOOLNOHULQL� ND\EHWPH�NRUNXVX�YH� FLQVHO� LúOHY�
ER]XNOX÷X� JLEL� GX\JXODQÕPODU� VÕNOÕNOD� J|U�OPHNWHGLU�
���������$PHOL\DW�VRQUDVÕ�J�oV�]O�N�YH��VW�HNVWUHPLWH�IRQNVL-
\RQ� NÕVÕWOÕOÕ÷ÕQD� ED÷OÕ� IL]LNVHO� KDUHNHWVL]OLN� VRQXFXQGD�� NDV�
J�F�QGH�YH�NDUGL\RUHVSLUDWXYDU�GD\DQÕNOÕOÕNWD�D]DOPD�J|U�OH-
ELOLU� ��������� &HUUDKL� LúOHP� VRQUDVÕ� NHPRWHUDSL� WHGDYLVL�
GHYDP� HGHQ� NDGÕQODUGD� \RUJXQOXN�� X\NXVX]OXN�� D÷UÕ��
PXNR]LW�� WDW� YH� NRNX� DOPDGD� GH÷LúLP�� LúWDK� ND\EÕ�� NLOR�
GH÷LúLNOLNOHUL��EXODQWÕ�NXVPD��GL\DUH��NRQVWLSDV\RQ��Q|WURSH-
QL�� HQIHNVL\RQ�� WURPERVLWRSHQL�� NDQDPD�� DORSHVL�� OHQI|GHP��
FLOW�GH÷LúLNOLNOHUL��HO�D\DN�VHQGURPX�YH�WÕUQDN�GH÷LúLNOLNOHUL��
SVLNRORMLN�GH÷LúLNOLNOHU��NHPLN�LOL÷LQLQ�GHSUHV\RQX��FLQVHOOLN�
YH��UHPH�VRUXQODUÕ�JLEL� VHPSWRPODU�J|U�OPHNWHGLU� ���������
&HUUDKL� LúOHP� VRQUDVÕ� \DúDGÕNODUÕ� EX� GH÷LúLNOLNOHU� PHPH�
NDQVHUL�KDVWDODUÕQÕQ�\DúDP�NDOLWHVLQL�GH�FLGGL�úHNLOGH�HWNLOH-
PHNWHGLU� ���������<DúDP� NDOLWHVL� HWNLOHQHQ� EX� KDVWDODU� ELU�
V�UH� VRQUD� SVLNRORMLN� RODUDN� GD� \ÕSUDQPDNWD� YH� KDVWDOÕNOD�
EDúD� oÕNPD� ]RUODúPDNWDGÕU�� +DVWDODUÕQ� NLúLOLN� |]HOOLNOHUL� GH�
KDVWDOÕNOD� EDúD� oÕNPD� NRQXVXQGD� HWNLOL� ELU� IDNW|UG�U��$\QÕ�
GXUXPOD�NDUúÕODúDQ�LNL�KDVWDQÕQ�EDú�HWPH�V�UHFL�IDUNOÕ�RODELOLU��
gUQH÷LQ�� L\LPVHU� LQVDQODU�� EDúNDODUÕ\OD� NRQXúPDN�� \HQL�
KRELOHU� EXOPDN� JLEL� ROXPOX� EDúD� oÕNPD� \|QWHPOHUL� NXOOD-
QDUDN� ]RUOXNODUÕQ� �VWHVLQGHQ� JHOPH� H÷LOLPLQGHGLU� ������ %X�
QHGHQOH� L\LPVHUOL÷LQ�� GDKD� L\L� GD\DQÕNOÕOÕN� ROXúWXUGX÷X�
J|VWHULOPLúWLU� ������ 0LQQHWWDUOÕN�� ELU� ELUH\LQ� KD\DWÕQGD�
DOJÕODGÕ÷Õ� \DUDU� YH\D� GHVWHNOHU� LoLQ� WDNGLUOH� NDUúÕOÕN� YHUPH�
|]HOOL÷LGLU��+DVWDOÕ÷ÕQ�ROXPVX]�HWNLVLQL�D]DOWDELOLU�������
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'�Q\D�JHQHOLQGH����PLO\RQ�YDND\D�XODúDQ�NDQVHU�|QHPOL�ELU�
VD÷OÕN� VRUXQX� ROPD\D� GHYDP� HWPHNWHGLU�� $\UÕFD� G�Q\DGD�
HUNHNOHUGH� LQVLGDQV� RODUDN� LON� VÕUDGD� \HU� DODQ� DNFL÷HU�
NDQVHULQGH�KHU�\ÕO�ELU�PLO\RQ��]HUL�YDND��NDGÕQODUGD�LON�VÕUDGD�
\HU�DODQ�PHPH�NDQVHULQGH� LVH�KHU�\ÕO� LNL�PLO\RQ��]HUL�YDND�
ROGX÷X�EHOLUWLOPHNWHGLU�������+DON�6D÷OÕ÷Õ�.XUXPX�WDUDIÕQGDQ�
\D\ÕQODQDQ� 6D÷OÕN� øVWDWLVWLNOHUL�<ÕOOÕ÷Õ� ����� YHULOHULQH� J|UH�
7�UNL\H¶GH� GH� NDGÕQODUGD� HQ� VÕN� J|U�OHQ� NDQVHU� W�U�Q�Q�
PHPH�NDQVHUL� ROGX÷X� YH� KHU� \ÕO� \HQL� WDQÕ� NRQXODQ� �� NDGÕQ�

NDQVHULQGHQ�ELULQLQ�PHPH�NDQVHUL�ROGX÷X�EHOLUWLOPLúWLU�������
+HU�\ÕO�����PLO\RQ�LQVDQÕQ�NDQVHU�QHGHQL�LOH�|OG�÷��WDKPLQ�
HGLOPHNWHGLU� ������ 0HPH� NDQVHULQGH� VD÷� NDOÕP� RUDQÕQÕQ�
HUNHQ�WDQÕ��WDUDPD�SURJUDPODUÕ�YH�\HQL�JHOLúWLULOHQ�VLVWHPDWLN�
WHGDYLOHU�VD\HVLQGH�\�NVHN�ROGX÷X�EHOLUWLOPHNWHGLU��������
0HPH� NDQVHUL� \�NVHN� VD÷� NDOÕP� RUDQÕQD� VDKLS� ROPDVÕQD�
UD÷PHQ��GL÷HU�NDQVHUOHU�DUDVÕQGD�KDVWDQÕQ�L\LOL÷LQGHQ�\RNVXQ�
NDOGÕ÷Õ�V�UHQLQ�HQ�X]XQ�ROGX÷X�NDQVHUGLU��%X�H÷LOLP��PHPH�
NDQVHUL� RODQODUÕQ� \DúDPODUÕQÕ�� \ÕOODUFD� V�UHQ� NDUPDúÕN�
SUREOHPOHU� YH� SURVHG�UOHU� QHGHQL\OH� NHVLQWL\H� X÷UDWWÕNODUÕ�
JHUoH÷LQL� \DQVÕWÕ\RU� ������.DQVHU� KDVWDODUÕ� JHQHOOLNOH� LQNDU��
|INH��X\XP��GHSUHV\RQ�YH�NDEXOOHQPH�ROPDN��]HUH�EHú�SVLNR-
ORMLN� X\XP� G|QHPL� \DúDU� ������$QFDN� LQVDQODU� WLSLN� RODUDN�
]RUOXNODUOD� NDUúÕODúWÕNODUÕQGD� X\XP� J|VWHUPHOHULQH� YH� ]RU�
NRúXOODUGD� GLUHQPHOHULQH� UD÷PHQ�� ELU� NDQVHU� WHúKLVL� LOH�
NDUúÕODúWÕNODUÕQGD� WHSNLOHUL� YH� EDúD� oÕNPD� PHNDQL]PDODUÕ�
IDUNOÕOÕN�J|VWHUHELOLU�������'LUHQoOL�NLúL��EDúDUÕVÕ]OÕN�YH�DNVDN-
OÕNODU�\DúD\DQ��DQFDN�GDKD�VRQUD�JHUL�G|QHQ�YH�EX�GHQH\LPL�
E�\�PHN�LoLQ�NXOODQDQ�NLúLGLU�������0HPH�NDQVHULQGHQ�NXUWX-
ODQODUÕQ�GD\DQÕNOÕOÕ÷Õ��RQODUD�GDKD�ROXPOX�ELU�\DúDP�V�UPHN�
LoLQ�|QHPOL�ELU�LYPH�VD÷ODU�YH�\DúDP�NDOLWHOHULQL�HWNLOHU�������
.LúLQLQ� ELU� GXUXPD� ROXPOX� WHSNL� YHUHELOPHVL�� VWUHVH� YH�
VÕNÕQWÕ\D� X\XP� VD÷ODPDVÕ� RODUDN� WDQÕPODQDQ� SVLNRORMLN�
GD\DQÕNOÕOÕN��PHPH�NDQVHUOL�ELU�NDGÕQÕQ�E|\OH� WUDYPDWLN�ELU�
ROD\OD�EDú�HWPHVLQL�VD÷ODU�����������0HPH�NDQVHULQLQ�WHGDYL�
HGLOHELOLU�ELU�KDVWDOÕN�ROPDVÕ�YH�ELUoRN�WHGDYL�VHoHQH÷L�ROPDVÕ�
LQDQFÕ\OD�KDUHNHW�HGHQ�NDGÕQODU�ROXPOX�EDú�HWPH�VWUDWHMLOHUL�
JHOLúWLUPHNWHGLUOHU� ������ 0HPH� NDQVHUL� WDQÕVÕ� DOPDVÕ\OD�
ELUOLNWH� KDVWDOÕN� V�UHFLQL� NDEXOOHQPH\H� oDOÕúDQ� NDGÕQODUGD�
SVLNRORMLN�GD\DQÕNOÕOÕN�V�UHFL�GH�EDúODPDNWDGÕU��7DQÕ�DOPD\OD�
ELUOLNWH�EDúOD\DQ�EX�V�UHo�VDGHFH�FHUUDKL� WHGDYL�DúDPDVÕQGD�
GH÷LO�NHPRWHUDSL��UDG\RWHUDSL�JLEL�oHúLWOL�WHGDYL�DúDPDODUÕQGD�
YH� KDWWD� \DúDP� ER\X� GD� GHYDP� HGHELOPHNWHGLU�� g]HOOLNOH�
\DúDPD�WXWXQPDN�LVWH\HQ�NDGÕQODUÕQ�PHPHVLQL�KDWWD�VD÷ODP�
PHPHVLQL� ELOH� IHGD� HWPHN� GXUXPXQGD� NDOPDODUÕ� SVLNRORMLN�
VD÷ODPOÕ÷Õ� HWNLOHPHNWHGLU�� %X� V�UHoOH� LOJLOL� GH� \DSÕODQ� ELU�
oDOÕúPD�SVLNRORMLN�VD÷ODPOÕ÷Õ�G�ú�N�NDGÕQODUGD�EHGHQ� LPDMÕ�
DOJÕVÕQÕQ� ROXPVX]� HWNLOHQGL÷L� YH� WHGDYL� \DQ� HWNLOHULQGHQ�
úLND\HWOHULQ�DUWWÕ÷Õ�VRQXFXQD�XODúÕOGÕ÷ÕQÕ�EHOLUWPLúWLU�������%X�
QHGHQOH� SVLNRORMLN� VD÷ODPOÕ÷ÕQ� DUWÕUÕOPDVÕ\OD� KDVWDOÕN� YH�
WHGDYL� V�UHFLQLQ� GDKD� L\L� \|QHWLOHFH÷L� V|\OHQHELOLU�� 0HPH�
NDQVHUL� DPHOL\DWÕ� VRQUDVÕ� NDGÕQODU�� VRV\DO� GHVWHN� DUDPD�
V�UHFLQGH� WRSOXPXQ� GHVWH÷L\OH� SVLNRORMLN� GD\DQÕNOÕOÕ÷Õ� YH�
\DúDP� GR\XPXQX� JHOLúWLUPHNWHGLU� ������ 0HPH� NDQVHULQLQ�
WHGDYL� V�UHFL�� NDQVHULQ� HYUHVL�� DPHOL\DWWDQ� VRQUD� IL]LNVHO�
HJ]HUVL]� \DSPD� GXUXPX�� ELUH\VHO� GHVWHN�PHNDQL]PDODUÕ� YH�
VRV\DO� GHVWHN� PHNDQL]PDODUÕ�� KDVWDODUÕQ� UHKDELOLWDV\RQXQX��
ELUH\H� \|QHOLN� KHPúLUHOLN� JLULúLPOHULQL� YH� \DúDP� NDOLWHVLQL�
DUWÕUDQ�SVLNRORMLN�GD\DQÕNOÕOÕ÷Õ�HWNLOHPHNWHGLU�������
0HPH�NDQVHUL�KDNNÕQGD�JHUHNOL�ELOJLOHUL�DOGÕNWDQ�VRQUD�KDVWD-
ODU� NHQGLOHULQGHQ� HPLQ� ROXUODU� ������ %X� QHGHQOH� KDVWDODUÕQ�
H÷LWLP� YH� GDQÕúPDQOÕN� KL]PHWOHUL� LOH� KDVWDOÕN�� WHGDYL� YE��
NRQXODUGD� ELOJLOHQGLULOPHVL� YH� SVLNRORMLN� RODUDN� UDKDWODWÕO-
PDVÕ�JHUHNLU�
0HPH�NDQVHUOL�NDGÕQODUÕQ�SVLNRORMLN�GD\DQÕNOÕOÕNODUÕ�LOH�LOJLOL�
\DSÕODQ�oDOÕúPDODUGD��KDVWDODUD�X\JXODQDQ�NDKNDKD� WHUDSLVL-
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DUWÕUDELOHFH÷L� YH� KHPúLUHOHULQ� P�GDKDOHOHULQLQ� GDKD� HWNLOL�
ROPDVÕ� LoLQ� XPXGX� WHúYLN� HWPH\H� RGDNODQPDODUÕ� JHUHNWL÷L��
GX\JX�RGDNOÕ�EDúD�oÕNPD\Õ�NXOODQDQODUÕQ��WHúKLV�YH�DPHOL\DW-
ODUÕQÕ� VWUHVOH� NDUúÕODGÕNODUÕ�� SUREOHP� RGDNOÕ� EDúD� oÕNPD\Õ�
NXOODQDQODUÕQ��GDKD� ID]OD�GD\DQÕNOÕOÕ÷Õ�YH�Hú�GHVWH÷L�ROGX÷X�
EHOLUWLOPLúWLU����������
0DUX]� NDOÕQDQ� ULVNOHULQ� HWNLVLQLQ� D]DOWÕOPDVÕ� YH� RUWDGDQ�
NDOGÕUÕOPDVÕ�LoLQ�NRUX\XFX�YH�GHVWHNOH\LFL�IDNW|UOHULQ�EXOXQ-
PDVÕ� SVLNRORMLN� GD\DQÕNOÕOÕ÷ÕQ� JHOLúLPL� DoÕVÕQGDQ� |QHP�
DU]HWPHNWHGLU� ������0HPH�NDQVHUOL� KDVWDODUÕQ�� |]� \HWHUOLOLN��
DLOH� GHVWH÷L�� VRV\DO� GHVWHN�� IL]LNVHO� HJ]HUVL]� JLEL� GHVWHN�
PHNDQL]PDODUÕ�EXOXQPDNWDGÕU����������0HPH�NDQVHUL�VRQUDVÕ�
VD÷NDODQ� ELUH\OHULQ� SVLNRORMLN� GD\DQÕNOÕOÕ÷Õ�� Lo� GHVWHN�
PHNDQL]PDODUÕ� �ELUH\LQ� NLúLVHO� |]HOOLNOHUL�� ELOLúVHO� GH÷HU-
OHQGLUPH�YE���YH�GÕú�GHVWHN�PHNDQL]PDODUÕ��VD÷OÕN�oDOÕúDQODUÕ��
DLOH�YH�VRV\DO�oHYUH�YE���DUDVÕQGDNL�HWNLOHúLPOH�GHVWHNOHQHEL��
OLU�� %X� QHGHQOH� EX� V�UHoWH� ELUH\VHO� YH� VRV\DO� LOHUL\H� G|Q�N�
IDNW|UOHUOH� KDVWDODUÕQ� SVLNRORMLN� \�N�Q�� KDILIOHWPH\H� YH�
J�QO�N� \DúDPGDNL� UROOHULQH� \HQLGHQ� G|QPHOHULQL� VD÷ODPDN�
JHUHNLU�� g]HOOLNOH� VRQ� \ÕOODUGD� H÷LWLP� YH� GDQÕúPDQOÕN�
KL]PHWOHUL�LOH�KDVWDODUÕQ�JHUHNVLQLPOHUL�WHVSLW�HGLOHUHN��PHPH�
NDQVHULQLQ� FHUUDKL� VRQUDVÕ� GHYDP� HGHQ� WHGDYL� V�UHFLQGH�
\DúDQDQ�VRUXQODUD�NDUúÕ�KDVWDODUÕ�GHVWHNOH\LFL�\|QGH�JLULúLP-
OHU� X\JXODQPDNWDGÕU�� gUQH÷LQ�� DPHOL\DW� VRQUDVÕ� IL]LNVHO�
HJ]HUVL]�� NDKNDKD� WHUDSLOHUL�� Hú� GHVWHN� WHUDSLOHUL�� DNUDQ�
UHKEHUOL÷L� YH� H÷LWLPOHUL�� ZHE� WDEDQOÕ� X\JXODPDOÕ� JLULúLPOHU��
PRELO� X\JXODPDOÕ� H÷LWLPOHU� X\JXODQPDNWDGÕU�
������������������ +DVWDODUÕQ� NDUúÕODQPD\DQ� LKWL\DoODUÕ�
GR÷UXOWXVXQGD� P�GDKDOHOHUGH� EXOXQDUDN� RQODUÕQ� SVLNRORMLN�
GD\DQÕNOÕOÕNODUÕQD�NDWNÕ�VD÷ODQPDOÕGÕU��
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.DQVHU� W�UOHUL� DUDVÕQGD� VÕN� NDUúÕODúÕODQ� PHPH� NDQVHULQGH�
KDVWDODU� NDUPDúÕN� WHGDYL� YH� EDNÕP� V�UHoOHULQGHQ� JHoPHN�
]RUXQGD� ROGXNODUÕQGDQ�EX� KDVWDOÕN� YH� KDVWDOÕ÷ÕQ� GHYDPÕQGD�
NDUúÕODúÕODQ�VRUXQODUOD�EDú�HGHELOPHGH�SVLNRORMLN�GD\DQÕNOÕOÕN�
|QHP�DU]HWPHNWHGLU��0HPH�NDQVHULQLQ�WHGDYL�V�UHFL��NDQVHULQ�
HYUHVL�� DPHOL\DWWDQ� VRQUD� IL]LNVHO� HJ]HUVL]� \DSPD� GXUXPX��
ELUH\VHO�GHVWHN�PHNDQL]PDODUÕ�YH�VRV\DO�GHVWHN�PHNDQL]PD-
ODUÕ�� KDVWDODUÕQ� UHKDELOLWDV\RQX�� ELUH\H� \|QHOLN� KHPúLUHOLN�
JLULúLPOHULQL� YH� \DúDP� NDOLWHVLQL� DUWÕUDQ� SVLNRORMLN�
GD\DQÕNOÕOÕ÷Õ� HWNLOHPHNWHGLU�� +DVWDODUÕQ� WHGDYL� YH� EDNÕP�
V�UHFLQGH�NDUúÕODúWÕNODUÕ�]RUOXNODU�LOH�GÕú�GHVWHN�PHNDQL]PD-
ODUÕQGDQ� RODQ� IL]LNVHO� HJ]HUVL]�� H÷LWLP� YH� GDQÕúPDQOÕN� JLEL�
KHPúLUHOLN� JLULúLPOHUL� LOH� GHVWHNOHQPHOHUL� JHUHNPHNWHGLU��
+HPúLUHOHU��KDVWDODUÕ�DUDVÕQGDNL�N�OW�UHO�YH�GLQL�IDUNOÕOÕNODUÕ�
DQODPDOÕ�� RQODUÕQ� IL]\RORMLN� YH� SVLNRORMLN� LKWL\DoODUÕQÕ�
]DPDQÕQGD� |÷UHQPHOLGLU�� %�W�QF�O� DLOH� \DNODúÕPÕQÕQ�
�]HULQGH� GXUDUDN�� DLOH� \DúDPÕQGDNL� DGDSWDV\RQ� V�UHFL� YH�
PHPH�NDQVHUL�LOH�EDúD�oÕNPD�\ROODUÕQÕ�DUDúWÕUPDOÕGÕU��.OLQLN�
KHPúLUHOHULQLQ�KDVWDODUÕ�GH÷HUOHQGLUPHVLQH�YH�PHPH�NDQVHU-
LQH�GDKD�L\L�X\XP�VD÷ODPDVÕQD�\DUGÕPFÕ�RODELOHFHN�NDSVDPOÕ�
ELU�GH÷HUOHQGLUPH�VLVWHPL�JHOLúWLUPHN�LoLQ�EX�DODQGD�oDOÕúPD-
ODU�\DSÕOPDVÕ�JHUHNPHNWHGLU��

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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=RUOXNODUOD�NDUúÕODúDQ�LQVDQ�EX�GXUXPD�NDUúÕ�VDEUHGHU��X\XP�J|VWHULU�DQFDN�NDQVHU�WDQÕVÕ�DOGÕ÷ÕQ-
GD�oRN�IDUNOÕ�WHSNLOHU�J|VWHUHELOLU��%X�GXUXPOD�EDúD�oÕNPDN�LoLQ�IDUNOÕ�PHNDQL]PDODU�JHOLúWLUHELO-
LU��0HPH�NDQVHULQLQ�HUNHQ�HYUHVLQGH�X\XPVX]OXN�YH�GHSUHV\RQ�JLEL�VRUXQODU�J|U�OHELOLU��%X�JLEL�
VRUXQODUOD� EDúHWPHGH� SVLNRORMLN� GD\DQÕNOÕOÕ÷ÕQ� |QHPL� RUWD\D� oÕNPDNWDGÕU�� /DWLQFH� ³UHVLOLHQV´�
N|N�QGHQ� W�UHWLOHQ� 3VLNRORMLN� 'D\DQÕNOÕOÕN� WHULPLQLQ�� ³\ÕOPD]OÕN�� GD\DQÕNOÕOÕN�� VD÷ODPOÕN��
GLUHQoOLOLN��oDEXN�L\LOHúPH�J�F���]RUOXNODUÕQ��VWHVLQGHQ�JHOHELOPH�J�F���HVQHNOLN�JLEL�DQODPODUÕ�
GD� YDUGÕU�� 6ÕN� NDUúÕODúWÕ÷ÕPÕ]� PHPH� NDQVHULQGH� KDVWDODU� oRN� NDUPDúÕN� WHGDYL� V�UHoOHULQGHQ�
JHoHUNHQ�EX�KDVWDOÕN�LOH�\D�GD�KDVWDOÕ÷ÕQ�JHWLUGL÷L�VRUXQODUOD�EDúHGHELOPHN�LoLQ�SVLNRORMLN�RODUDN�
GD\DQÕNOÕ�ROPDODUÕ�JHUHNPHNWHGLU��0HPH�NDQVHULQLQ�]RUOX�WHGDYL�V�UHFL�VRQXFXQGD�KD\DWWD�NDODQ�
ELUH\OHU� ELUoRN� HQJHOOH� NDUúÕODúPDNWD� YH� ELU� P�FDGHOH� V�UHFL� \DúDPDNWDGÕUODU�� 3VLNRORMLN�
GD\DQÕNOÕOÕ÷Õ�DUWÕUPDN�LoLQ�ULVN�IDNW|UOHULQLQ�D]DOWÕOPDVÕ�YH�\RN�HGLOPHVL�NRUX\XFX�YH�GHVWHNOH\LFL�
IDNW|UOHU� LOH�P�PN�QG�U��0HPH�NDQVHUL� WHGDYL� YH� EDNÕP� V�UHFLQGH�ELUH\VHO� YH� VRV\DO� GHVWHN�
PHNDQL]PDODUÕ�JLEL�ELUoRN�IDNW|U�SVLNRORMLN�GD\DQÕNOÕOÕ÷Õ�HWNLOHPHNWHGLU��øo�GHVWHN�PHNDQL]PD-
ODUÕ��ELUH\LQ�NLúLVHO�|]HOOLNOHUL��ELOLúVHO�GH÷HUOHQGLUPH�YE���YH�GÕú�GHVWHN�PHNDQL]PDODUÕ��VD÷OÕN�
oDOÕúDQODUÕ�� DLOH� YH� VRV\DO� oHYUH� YE��� � LOH�PHPH� NDQVHULQGH� KDVWDODUÕQ� SVLNRORMLN� GD\DQÕNOÕOÕ÷Õ�
DUWÕUÕODELOLU��0HPH� NDQVHUL� FHUUDKL� WHGDYL� VRQUDVÕQGD� KDVWDODU� EX�PHNDQL]PDODU� LOH� GHVWHNOHQ-
PHOLGLU�
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GLDJQRVHG�ZLWK�FDQFHU�� WKH\�PD\� VKRZ�YHU\�GLIIHUHQW� UHDFWLRQV�� �7KH\�PD\�GHYHORS�GLIIHUHQW�
PHFKDQLVPV�WR�GHDO�ZLWK�WKLV�VLWXDWLRQ��3UREOHPV�VXFK�DV�LQFRPSDWLELOLW\�DQG�GHSUHVVLRQ�FDQ�EH�
VHHQ�LQ�WKH�HDUO\�VWDJH�RI�EUHDVW�FDQFHU��7KH�LPSRUWDQFH�RI�SV\FKRORJLFDO�UHVLOLHQFH�HPHUJHV�LQ�
FRSLQJ�ZLWK�VXFK�SUREOHPV��7KH�WHUP�3V\FKRORJLFDO�5HVLOLHQFH��GHULYHG�IURP�WKH�/DWLQ��UHVLO-
LHQV�� URRW�� DOVR� KDV�PHDQLQJV� VXFK� DV� UHVLOLHQFH�� HQGXUDQFH�� VWUHQJWK�� TXLFN� UHFRYHU\� SRZHU��
DELOLW\� WR� RYHUFRPH� GLIILFXOWLHV�� IOH[LELOLW\�� ,Q� EUHDVW� FDQFHU�� ZKLFK�ZH� HQFRXQWHU� IUHTXHQWO\��
SDWLHQWV�QHHG�WR�EH�SV\FKRORJLFDOO\�UHVLOLHQW�LQ�RUGHU�WR�FRSH�ZLWK�WKLV�GLVHDVH�RU�WKH�SUREOHPV�
FDXVHG�E\�WKH�GLVHDVH��ZKLOH�JRLQJ�WKURXJK�YHU\�FRPSOH[�WUHDWPHQW�SURFHVVHV��$V�D�UHVXOW�RI�WKH�
GLIILFXOW� WUHDWPHQW�SURFHVV�RI�EUHDVW�FDQFHU�� LQGLYLGXDOV�ZKR�VXUYLYH� IDFH�PDQ\�REVWDFOHV�DQG�
H[SHULHQFH�D�VWUXJJOH��7R�LQFUHDVH�SV\FKRORJLFDO�UHVLOLHQFH��UHGXFLQJ�DQG�HOLPLQDWLQJ�ULVN�IDFWRUV�

LV� SRVVLEOH� ZLWK� SURWHFWLYH� DQG� VXSSRUWLYH� IDFWRUV�� 0DQ\�
IDFWRUV� VXFK� DV� LQGLYLGXDO� DQG� VRFLDO� VXSSRUW� PHFKDQLVPV�
DIIHFW� SV\FKRORJLFDO� UHVLOLHQFH� LQ� WKH� WUHDWPHQW� DQG� FDUH�
SURFHVV� RI� EUHDVW� FDQFHU�� 7KH� SV\FKRORJLFDO� UHVLOLHQFH� RI�
SDWLHQWV� ZLWK� EUHDVW� FDQFHU� FDQ� EH� LQFUHDVHG� ZLWK� LQWHUQDO�
VXSSRUW�PHFKDQLVPV��SHUVRQDO�FKDUDFWHULVWLFV�RI�WKH�LQGLYLGX-
DO�� FRJQLWLYH� HYDOXDWLRQ�� HWF��� DQG� H[WHUQDO� VXSSRUW� PHFKD-
QLVPV��KHDOWK�ZRUNHUV��IDPLO\�DQG�VRFLDO�HQYLURQPHQW��HWF����
$IWHU� EUHDVW� FDQFHU� VXUJLFDO� WUHDWPHQW�� SDWLHQWV� VKRXOG� EH�
VXSSRUWHG�ZLWK�WKHVH�PHFKDQLVPV�
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øQVDQ� GR÷DVÕ� JHUH÷L� KD\DO� J�F��� PDQWÕ÷Õ�� GX\JXVDOOÕ÷Õ��
LQFHOL÷L� YH� NDEDOÕ÷Õ� LOH� oHYUHVLQL� V�UHNOL� GH÷LúWLUHQ� YH�
oHYUHVLQGHQ� HWNLOHQHQ� IDUNOÕ� ELU� \DUDWÕNWÕU�� %X� GXUXP�
VRQXFXQGD�LQVDQODU�WHKOLNHGHQ�NDoPD�YH�NRUXQPD�J�G�V�\OH�
HYULPOHúPLú�ELU�VDYXQPD�|UQH÷L�RODQ�HQGLúH�KDOL�YH�DQNVL\HWH�
GXUXPXQX�\D\JÕQ�RODUDN�\DúDPDNWDGÕU������.DQVHU��DWHURVN-
OHUR]��GHSUHV\RQ��$,'6�YH�]DW�UUH�JLEL�IDUNOÕ�VD÷OÕN�SUREOHP-
OHULQH� NDUúÕ� LQVDQ� Y�FXGXQXQ� JHOLúWLUGL÷L� IDUNOÕ� VDYXQPD�
PHNDQL]PDODUÕ�YDUGÕU������3URDNWLI�NDQVHU�WHGDYLVL�DúDPDVÕQ-
GDQ�JHoWLNWHQ�VRQUD��PHPH�NDQVHULQGHQ�NXUWXODQODU�GHQH\LP-
OHPHN�]RUXQGD�ROGXNODUÕ�IL]LNVHO��]LKLQVHO�YH�VRV\DO�GH÷LúLN-
OLNOHUH�X\XP�VD÷ODPD\D�oDOÕúÕUNHQ��|QFHNL�RGDN�QRNWDODUÕQ-
GDQ�X]DNODúDUDN�NDQVHU�WHGDYLVLQH�\|QHOPH\H�EDúODUODU�������
0HPH� NDQVHULQGHQ� NXUWXODQODU�� VDo� G|N�OPHVL�� NLOR� DOÕPÕ��
PDVWHNWRPL�� HOOHUGH� YH\D� D\DNODUGD� SDUHVWH]L� YH� \RUJXQOXN�
JLEL�WHGDYL�ER\XQFD�RUWD\D�oÕNDQ�oHúLWOL�IL]LNVHO�GH÷LúLNOLNOHU�
QHGHQL\OH� ED]HQ� J�QO�N� \DúDPODUÕQGD� NÕVÕWODPDODU� \DúDUODU��
0DVWHNWRPL��PHPH�NDQVHULQGHQ� NXUWXODQODUÕQ� NDGÕQOÕNODUÕQÕ�
ND\EHWPH� G�ú�QFHVLQH� QHGHQ� RODELOHFHN� HQ� |QHPOL� IDNW|U��
OHUGHQ� ELULGLU�� dR÷X� PHPH� NDQVHUL� KDVWDVÕ�� PDVWHNWRPLQLQ�
QHGHQ�ROGX÷X�GHSUHV\RQ�YH�SVLNRORMLN�DQNVL\HWH�JLEL�]LKLQVHO�
UDKDWVÕ]OÕNODU�KLVVHWWL÷LQL�ELOGLUPLúWLU������$\UÕFD��ED]Õ�PHPH�
NDQVHUL�KDVWDODUÕ��WHGDYL�VÕUDVÕQGD�RUWD\D�oÕNDQ�ELOLúVHO�ER]XN-
OXN� QHGHQL\OH� VRV\DO� DNWLYLWHOHUH� NDWÕOPDGD� ]RUOXN�
\DúDGÕNODUÕQÕ�LIDGH�HWPHNWHGLU������+DVWDOÕ÷ÕQ�]RUOX�WHGDYL�YH�
EDNÕP�V�UHFL�VRQUDVÕ�VD÷�NDODQ�ELUH\OHU��\DúDGÕNODUÕ�EX�V�UHFL�
NDEXOOHQLS� J�QO�N� \DúDPODUÕQÕ� GHYDP� HWWLUPH\H� oDOÕúÕUNHQ�
ELUoRN� HQJHOOH� NDUúÕODúPDNWDGÕU�� %X� DúDPDGD� ELU� P�FDGHOH�
V�UHFLQH�JLUPHNWHGLUOHU��/LWHUDW�UGH�ELUH\LQ�NDUúÕODúWÕ÷Õ�]RUOX�
V�UHoOHUGH� EDúD� oÕNPD� PHNDQL]PDODUÕ\OD� QRUPDO� V�UHFH�
G|QPH\H� oDOÕúÕUNHQ� J|VWHUGLNOHUL� GD\DQÕNOÕOÕN� GXUXPXQX�
RUWD\D� NR\PDN� LoLQ� NXOODQÕODQ� YH� D\QÕ� DQODPÕ� NDUúÕOD\DQ�
LIDGHOHU�\HU�DOPDNWDGÕU��%X�LIDGHOHUGHQ�ED]ÕODUÕ��³\ÕOPD]OÕN´��
³SVLNRORMLN� VD÷ODPOÕN´�� ³SVLNRORMLN� GD\DQÕNOÕOÕN´�� ³NHQGLQL�
WRSDUODPD�J�F�´��RODUDN�NDUúÕPÕ]D� oÕNPDNWDGÕU�YH�KHSVL�GH�
³UHVLOLQFH´�WHULPLQH�NDUúÕOÕN�JHOPHNWHGLU��������
6RQXo�RODUDN��PRGHUQ�WRSOXPODUGD�PHPH�NDQVHULQGHQ�NXUWX-
ODQODUÕQ�VD\ÕVÕQÕQ�V�UHNOL�RODUDN�DUWWÕ÷Õ�J|]�|Q�QH�DOÕQGÕ÷ÕQGD��
VD÷OÕN� X]PDQODUÕQÕQ� PHPH� NDQVHULQGHQ� VD÷� NDODQODUÕQ�
\DúDGÕ÷Õ� GH÷LúLNOLNOHUH� GLNNDW� HWPHOL�� KDVWDOÕN� V�UHFLQGH�
P�FDGHOHOHULQH� DNWLI� GHVWHN� VD÷ODPDQÕQ� \ROODUÕQÕ� EXOPD\D�
oDOÕúPDOÕGÕU��g]HOOLNOH�VD÷OÕN�X]PDQODUÕ��PHPH�NDQVHUL�KDVWD-

ODUÕQÕQ� GH÷LúHQ� GXUXPODUÕQD� ROXPOX� ELU� úHNLOGH� DGDSWH�
RODELOPHOHUL� LoLQ� Lo� J�oOHULQL� �GD\DQÕNOÕOÕNODUÕQÕ�� JHOLúWLUPH��
OHULQH�\DUGÕPFÕ�ROPDOÕGÕU�������%X�GHUOHPH�7�UNoH�OLWHUDW�UGH�
IDUNOÕ� WDQÕPODPDODUOD�NDUúÕOÕN�EXODQ�³UHVLOLHQFH´�NDYUDPÕQÕQ�
WDQÕPODQPDVÕ�� |]HOOLNOH� EX� NDYUDPOD� LOLQWLOL� RODUDN� PHPH�
NDQVHUL�KDVWDODUÕQÕQ�\DúDGÕ÷Õ�J�oO�NOHUL��KDVWDODUÕQ�J�oOHQGLU-
LOPHVLQH� YH� SVLNRORMLN� GD\DQÕNOÕOÕNODUÕQÕ� DUWÕUPD\D� \|QHOLN�
\DSÕODELOHFHNOHUL�RUWD\D�NR\PDN�DPDFÕ\OD�\D]ÕOPÕúWÕU��
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/DWLQFH�³UHVLOLHQV´��\ÕOPD]�VD÷ODP��N|N�QGHQ�W�UHWLOPLú�RODQ�
³\ÕOPD]OÕN�� GD\DQÕNOÕOÕN�� VD÷ODPOÕN�� GLUHQo� �UHVLOLHQFH�´� ELU�
PDGGHQLQ�HVQHNOL÷L�YH�LON�KDOLQH�NROD\OÕNOD�G|QHELOPHVLGLU�
������ 'LUHQoOLOLN�� GD\DQÕNOÕOÕN�� \ÕOPD]OÕN�� oDEXN� L\LOHúPH�
J�F��� ]RUOXNODUÕQ� �VWHVLQGHQ� JHOHELOPH� J�F��� SVLNRORMLN�
VD÷ODPOÕN��HVQHNOLN��HODVWLNL\HW�JLEL�DQODPODUÕ�RODQ�EX�NDYUDP�
$PHULNDQ� +HULWDJH� 6|]O�÷�¶QGH� ������� ����� ³GH÷LúLP��
KDVWDOÕN� YH� N|W�� NDGHUGHQ� KÕ]OÕFD� NXUWXOPD�� L\LOHúPH´��
:HEVWHU�<HQL�<LUPLQFL�<�]\ÕO� øQJLOL]FH� 6|]O�÷�¶QH� �������
�����J|UH�GH�³VÕNÕúWÕUÕOGÕNWDQ�VRQUD�HVNL�KDOLQH�JHOPHN�G|Q-
PHN�YH�J�o��HQHUML��FHVDUHW�ND]DQPDN´�DQODPODUÕQD�JHOPHNWH-
GLU��6XQDJD�YH�)XWDZDWDUL
\H�J|UH��������PHPH�NDQVHULQGHQ�
NXUWXODQODUÕQ� GD\DQÕNOÕOÕ÷Õ�� VWUHV� HWNHQLQH� PDUX]� NDOVD� ELOH�
SVLNRORMLN� RODUDN� ELU� VD÷OÕN� GXUXPXQX� V�UG�UPH� \HWHQH÷L��
JHoLFL� ELU� VRUXQ� ROGX÷XQGD� EXQXQ� �VWHVLQGH� JHOHELOPH��
VD÷OÕ÷ÕQÕ�JHUL�ND]DQPD�EHFHULVLGLU�������
0DVWHQ�YH�GL÷HUOHUL�������������³\ÕOPD]OÕN´�RODUDN�QLWHOHQGLU-
GLNOHUL�EX�NDYUDPÕQ�OLWHUDW�UGH��o�WHPHO�\ÕOPD]OÕN�ROJXVXQXQ�
WDQÕPODPDVÕQGD�NXOODQÕOGÕ÷ÕQÕ�EHOLUWPLúOHUGLU��

%LULQFL�� ³\�NVHN� ULVN� DOWÕQGD\NHQ� ELOH�� ROXPVX]OXNODUD�
UD÷PHQ�]RUOXNODUÕQ��VWHVLQGHQ�JHOHUHN�EHNOHQHQGHQ�GDKD�L\L�
JHOLúLP� J|VWHUHQ� ELUH\OHULQ� D\DNWD� NDOPDODUÕQÕ� VD÷OD\DQ�
|]HOOLN� YH\D� NLúLVHO� ELU� \HWHQH÷H� VDKLS� ROGXNODUÕ� LQDQFÕ´QÕ�
WDQÕPODPDN� LoLQ�NXOODQÕOPDNWDGÕU��2OXPVX]�YH�]RUOX�\DúDP�
NRúXOODUÕQGD� \HWLúPLú� ROPDVÕQD� UD÷PHQ� �QO�� \D� GD� EDúDUÕOÕ�
ROPXú�NLúLOHULQ�\DúDP�|\N�OHUL�EX�GXUXPXQ�|UQH÷L�RODELOLU��
øNLQFL��6WUHVOL�\DúDP�NRúXOODUÕQGD�ELUH\LQ�GXUXPD�KÕ]OÕ�DGDSWH�
RODELOPH�\HWHQH÷LQL� WDQÕPODU��%RúDQPD�� DLOHGH� oDWÕúPD�JLEL�
WHPHO� ELU� VWUHV� IDNW|U�Q�� \D� GD� ELUGHQ� ID]OD� YH� IDUNOÕ� VWUHV�
IDNW|UOHULQL�GH�RGDN�QRNWDVÕ�RODUDN�DOÕU��)DUNOÕ�VWUHV�ND\QDN-
ODUÕQÕQ��oRFXNODUÕQ�GDYUDQÕúODUÕ��]HULQGHNL�ROXPVX]�HWNLOHULQL�
YH� LQFLQHELOLUOLNOHULQL� �YXOQHUDELOLW\�� DUWWÕUDQ� IDNW|UOHUOH�
ELUOLNWH�ROXPVX]�HWNLOHUL�D]DOWDQ�NRUX\XFX�IDNW|UOHUL��SURWHF-
WLYH�IDFWRUV��GH�LQFHOHU��ho�QF���LVH�WUDYPD\Õ��DQQH���EDED�\D�
GD�NDUGHúLQ�|O�P��JLEL��DWODWPDNWÕU��%X�JUXSWDNL�DUDúWÕUPDODU��
WUDYPDQÕQ� RODVÕ� HWNLOHULQGHQ� NXUWXOPDGD� |QHPOL� HWNLVL� RODQ�
ELUH\VHO� |]HOOLNOHU� YH� IDUNOÕOÕNODUÕ� LUGHOH\HQ� oDOÕúPDODUGÕU��
6WUHV� ND\QDNODUÕ� DúÕUÕ� úHNLOGH� DUWWÕ÷ÕQGD�� \ÕOPD]OÕN�� \HULQL�
WUDYPDWLN�\DúDQWÕ\D�EÕUDNÕU��.LúLOHULQ�EX�VWUHVOHUGHQ�D]�\D�GD�
oRN� HWNLOHQPHVL� QRUPDOGLU�� <ÕSUDWÕFÕ� \DúDP� GHQH\LPOHUL�
NLúLOHULQ�\DúDP�NDOLWHVLQL�GH�D]DOWDELOPHNWHGLU��gQHPOL�RODQ�
EX�VWUHV� LOH�EDú�HWPH�PHNDQL]PDODUÕQÕ�oDOÕúWÕUPDN�LoLQ�J�FH�
YH� EHOLUOL� \HWHQHNOHUH� VDKLS� ROPDNWÕU�� 6WUHV� ROXúWXUDFDN�
GXUXPODUÕ� \D� GD� WUDYPDWLN� GXUXPODUÕ� |QOH\LFL� WHGELUOHULQ�
DOÕQPDVÕ�JHUHNLU�������
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'�Q\DGD� YH� �ONHPL]GH� VÕN� J|U�OHQ�PHPH�NDQVHULQLQ� IDUNOÕ�
WHGDYL� W�UOHUL� EXOXQPDNWDGÕU�� %X� WHGDYL� W�UOHUL� KDVWDQÕQ�
GXUXPXQD� J|UH� YH� KDVWDOÕ÷ÕQ� HYUHVLQH� J|UH� GH÷LúPHNWHGLU��
5DG\RWHUDSL�� NHPRWHUDSL�� N|N� K�FUH� WHGDYLVL�� KRUPRQDO�
WHGDYLOHU��FHUUDKL�WHGDYLOHU��EL\RORMLN�WHGDYLOHU��LPP�QRWHUDSL��
NDQVHU� DúÕODUÕ� �K�FUH� ED]OÕ� WHGDYLOHU��� NDQVHU� E�\�PH�
LQKLELW|UOHUL�� JHQ� WHUDSL�� IRWRGLQDPLN� WHGDYL�� UDG\RIUHNDQV�
DEODV\RQ� WHGDYLVL�� KLSHUEDULN� RNVLMHQ� WHGDYLVL� ROPDN� �]HUH�
oRN� oHúLWOL� WHGDYL� VHoHQHNOHUL� EXOXQPDNWDGÕU� ���������'L÷HU�
WHGDYLOHUH�HúOLN�HGHQ�FHUUDKL�WHGDYL�V�UHFLQLQ�KDVWDODUÕQ�KHP�
IL]LNVHO�KHP�SVLNRORMLN�RODUDN�HQ�oRN�HWNLOHQGL÷L�WHGDYL�W�U��
ROGX÷X� V|\OHQHELOLU��$PHOL\DW� VRQUDVÕ� PHPH� NDQVHUL� KDVWD-
ODUÕQGD�]LKLQVHO�\RUJXQOXN��DQNVL\HWH��GHSUHV\RQ��X\XP�ER��
]XNOX÷X��\DúDP�NDOLWHVLQGH�D]DOPD��DQNVL\HWH��|INH��JHOHFHN�
KDNNÕQGD�EHOLUVL]OLN��XPXWVX]OXN��LQWLKDU�G�ú�QFHOHUL��VRV\DO�
L]RODV\RQ��EHQOLN�VD\JÕVÕQÕQ�D]DOPDVÕ��EHGHQ�LPDMÕQÕQ�ER]XO-
PDVÕ�� GLúLOLN� |]HOOLNOHULQL� ND\EHWPH�NRUNXVX�YH� FLQVHO� LúOHY�
ER]XNOX÷X� JLEL� GX\JXODQÕPODU� VÕNOÕNOD� J|U�OPHNWHGLU�
���������$PHOL\DW�VRQUDVÕ�J�oV�]O�N�YH��VW�HNVWUHPLWH�IRQNVL-
\RQ� NÕVÕWOÕOÕ÷ÕQD� ED÷OÕ� IL]LNVHO� KDUHNHWVL]OLN� VRQXFXQGD�� NDV�
J�F�QGH�YH�NDUGL\RUHVSLUDWXYDU�GD\DQÕNOÕOÕNWD�D]DOPD�J|U�OH-
ELOLU� ��������� &HUUDKL� LúOHP� VRQUDVÕ� NHPRWHUDSL� WHGDYLVL�
GHYDP� HGHQ� NDGÕQODUGD� \RUJXQOXN�� X\NXVX]OXN�� D÷UÕ��
PXNR]LW�� WDW� YH� NRNX� DOPDGD� GH÷LúLP�� LúWDK� ND\EÕ�� NLOR�
GH÷LúLNOLNOHUL��EXODQWÕ�NXVPD��GL\DUH��NRQVWLSDV\RQ��Q|WURSH-
QL�� HQIHNVL\RQ�� WURPERVLWRSHQL�� NDQDPD�� DORSHVL�� OHQI|GHP��
FLOW�GH÷LúLNOLNOHUL��HO�D\DN�VHQGURPX�YH�WÕUQDN�GH÷LúLNOLNOHUL��
SVLNRORMLN�GH÷LúLNOLNOHU��NHPLN�LOL÷LQLQ�GHSUHV\RQX��FLQVHOOLN�
YH��UHPH�VRUXQODUÕ�JLEL� VHPSWRPODU�J|U�OPHNWHGLU� ���������
&HUUDKL� LúOHP� VRQUDVÕ� \DúDGÕNODUÕ� EX� GH÷LúLNOLNOHU� PHPH�
NDQVHUL�KDVWDODUÕQÕQ�\DúDP�NDOLWHVLQL�GH�FLGGL�úHNLOGH�HWNLOH-
PHNWHGLU� ���������<DúDP� NDOLWHVL� HWNLOHQHQ� EX� KDVWDODU� ELU�
V�UH� VRQUD� SVLNRORMLN� RODUDN� GD� \ÕSUDQPDNWD� YH� KDVWDOÕNOD�
EDúD� oÕNPD� ]RUODúPDNWDGÕU�� +DVWDODUÕQ� NLúLOLN� |]HOOLNOHUL� GH�
KDVWDOÕNOD� EDúD� oÕNPD� NRQXVXQGD� HWNLOL� ELU� IDNW|UG�U��$\QÕ�
GXUXPOD�NDUúÕODúDQ�LNL�KDVWDQÕQ�EDú�HWPH�V�UHFL�IDUNOÕ�RODELOLU��
gUQH÷LQ�� L\LPVHU� LQVDQODU�� EDúNDODUÕ\OD� NRQXúPDN�� \HQL�
KRELOHU� EXOPDN� JLEL� ROXPOX� EDúD� oÕNPD� \|QWHPOHUL� NXOOD-
QDUDN� ]RUOXNODUÕQ� �VWHVLQGHQ� JHOPH� H÷LOLPLQGHGLU� ������ %X�
QHGHQOH� L\LPVHUOL÷LQ�� GDKD� L\L� GD\DQÕNOÕOÕN� ROXúWXUGX÷X�
J|VWHULOPLúWLU� ������ 0LQQHWWDUOÕN�� ELU� ELUH\LQ� KD\DWÕQGD�
DOJÕODGÕ÷Õ� \DUDU� YH\D� GHVWHNOHU� LoLQ� WDNGLUOH� NDUúÕOÕN� YHUPH�
|]HOOL÷LGLU��+DVWDOÕ÷ÕQ�ROXPVX]�HWNLVLQL�D]DOWDELOLU�������
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'�Q\D�JHQHOLQGH����PLO\RQ�YDND\D�XODúDQ�NDQVHU�|QHPOL�ELU�
VD÷OÕN� VRUXQX� ROPD\D� GHYDP� HWPHNWHGLU�� $\UÕFD� G�Q\DGD�
HUNHNOHUGH� LQVLGDQV� RODUDN� LON� VÕUDGD� \HU� DODQ� DNFL÷HU�
NDQVHULQGH�KHU�\ÕO�ELU�PLO\RQ��]HUL�YDND��NDGÕQODUGD�LON�VÕUDGD�
\HU�DODQ�PHPH�NDQVHULQGH� LVH�KHU�\ÕO� LNL�PLO\RQ��]HUL�YDND�
ROGX÷X�EHOLUWLOPHNWHGLU�������+DON�6D÷OÕ÷Õ�.XUXPX�WDUDIÕQGDQ�
\D\ÕQODQDQ� 6D÷OÕN� øVWDWLVWLNOHUL�<ÕOOÕ÷Õ� ����� YHULOHULQH� J|UH�
7�UNL\H¶GH� GH� NDGÕQODUGD� HQ� VÕN� J|U�OHQ� NDQVHU� W�U�Q�Q�
PHPH�NDQVHUL� ROGX÷X� YH� KHU� \ÕO� \HQL� WDQÕ� NRQXODQ� �� NDGÕQ�

NDQVHULQGHQ�ELULQLQ�PHPH�NDQVHUL�ROGX÷X�EHOLUWLOPLúWLU�������
+HU�\ÕO�����PLO\RQ�LQVDQÕQ�NDQVHU�QHGHQL�LOH�|OG�÷��WDKPLQ�
HGLOPHNWHGLU� ������ 0HPH� NDQVHULQGH� VD÷� NDOÕP� RUDQÕQÕQ�
HUNHQ�WDQÕ��WDUDPD�SURJUDPODUÕ�YH�\HQL�JHOLúWLULOHQ�VLVWHPDWLN�
WHGDYLOHU�VD\HVLQGH�\�NVHN�ROGX÷X�EHOLUWLOPHNWHGLU��������
0HPH� NDQVHUL� \�NVHN� VD÷� NDOÕP� RUDQÕQD� VDKLS� ROPDVÕQD�
UD÷PHQ��GL÷HU�NDQVHUOHU�DUDVÕQGD�KDVWDQÕQ�L\LOL÷LQGHQ�\RNVXQ�
NDOGÕ÷Õ�V�UHQLQ�HQ�X]XQ�ROGX÷X�NDQVHUGLU��%X�H÷LOLP��PHPH�
NDQVHUL� RODQODUÕQ� \DúDPODUÕQÕ�� \ÕOODUFD� V�UHQ� NDUPDúÕN�
SUREOHPOHU� YH� SURVHG�UOHU� QHGHQL\OH� NHVLQWL\H� X÷UDWWÕNODUÕ�
JHUoH÷LQL� \DQVÕWÕ\RU� ������.DQVHU� KDVWDODUÕ� JHQHOOLNOH� LQNDU��
|INH��X\XP��GHSUHV\RQ�YH�NDEXOOHQPH�ROPDN��]HUH�EHú�SVLNR-
ORMLN� X\XP� G|QHPL� \DúDU� ������$QFDN� LQVDQODU� WLSLN� RODUDN�
]RUOXNODUOD� NDUúÕODúWÕNODUÕQGD� X\XP� J|VWHUPHOHULQH� YH� ]RU�
NRúXOODUGD� GLUHQPHOHULQH� UD÷PHQ�� ELU� NDQVHU� WHúKLVL� LOH�
NDUúÕODúWÕNODUÕQGD� WHSNLOHUL� YH� EDúD� oÕNPD� PHNDQL]PDODUÕ�
IDUNOÕOÕN�J|VWHUHELOLU�������'LUHQoOL�NLúL��EDúDUÕVÕ]OÕN�YH�DNVDN-
OÕNODU�\DúD\DQ��DQFDN�GDKD�VRQUD�JHUL�G|QHQ�YH�EX�GHQH\LPL�
E�\�PHN�LoLQ�NXOODQDQ�NLúLGLU�������0HPH�NDQVHULQGHQ�NXUWX-
ODQODUÕQ�GD\DQÕNOÕOÕ÷Õ��RQODUD�GDKD�ROXPOX�ELU�\DúDP�V�UPHN�
LoLQ�|QHPOL�ELU�LYPH�VD÷ODU�YH�\DúDP�NDOLWHOHULQL�HWNLOHU�������
.LúLQLQ� ELU� GXUXPD� ROXPOX� WHSNL� YHUHELOPHVL�� VWUHVH� YH�
VÕNÕQWÕ\D� X\XP� VD÷ODPDVÕ� RODUDN� WDQÕPODQDQ� SVLNRORMLN�
GD\DQÕNOÕOÕN��PHPH�NDQVHUOL�ELU�NDGÕQÕQ�E|\OH� WUDYPDWLN�ELU�
ROD\OD�EDú�HWPHVLQL�VD÷ODU�����������0HPH�NDQVHULQLQ�WHGDYL�
HGLOHELOLU�ELU�KDVWDOÕN�ROPDVÕ�YH�ELUoRN�WHGDYL�VHoHQH÷L�ROPDVÕ�
LQDQFÕ\OD�KDUHNHW�HGHQ�NDGÕQODU�ROXPOX�EDú�HWPH�VWUDWHMLOHUL�
JHOLúWLUPHNWHGLUOHU� ������ 0HPH� NDQVHUL� WDQÕVÕ� DOPDVÕ\OD�
ELUOLNWH� KDVWDOÕN� V�UHFLQL� NDEXOOHQPH\H� oDOÕúDQ� NDGÕQODUGD�
SVLNRORMLN�GD\DQÕNOÕOÕN�V�UHFL�GH�EDúODPDNWDGÕU��7DQÕ�DOPD\OD�
ELUOLNWH�EDúOD\DQ�EX�V�UHo�VDGHFH�FHUUDKL� WHGDYL�DúDPDVÕQGD�
GH÷LO�NHPRWHUDSL��UDG\RWHUDSL�JLEL�oHúLWOL�WHGDYL�DúDPDODUÕQGD�
YH� KDWWD� \DúDP� ER\X� GD� GHYDP� HGHELOPHNWHGLU�� g]HOOLNOH�
\DúDPD�WXWXQPDN�LVWH\HQ�NDGÕQODUÕQ�PHPHVLQL�KDWWD�VD÷ODP�
PHPHVLQL� ELOH� IHGD� HWPHN� GXUXPXQGD� NDOPDODUÕ� SVLNRORMLN�
VD÷ODPOÕ÷Õ� HWNLOHPHNWHGLU�� %X� V�UHoOH� LOJLOL� GH� \DSÕODQ� ELU�
oDOÕúPD�SVLNRORMLN�VD÷ODPOÕ÷Õ�G�ú�N�NDGÕQODUGD�EHGHQ� LPDMÕ�
DOJÕVÕQÕQ� ROXPVX]� HWNLOHQGL÷L� YH� WHGDYL� \DQ� HWNLOHULQGHQ�
úLND\HWOHULQ�DUWWÕ÷Õ�VRQXFXQD�XODúÕOGÕ÷ÕQÕ�EHOLUWPLúWLU�������%X�
QHGHQOH� SVLNRORMLN� VD÷ODPOÕ÷ÕQ� DUWÕUÕOPDVÕ\OD� KDVWDOÕN� YH�
WHGDYL� V�UHFLQLQ� GDKD� L\L� \|QHWLOHFH÷L� V|\OHQHELOLU�� 0HPH�
NDQVHUL� DPHOL\DWÕ� VRQUDVÕ� NDGÕQODU�� VRV\DO� GHVWHN� DUDPD�
V�UHFLQGH� WRSOXPXQ� GHVWH÷L\OH� SVLNRORMLN� GD\DQÕNOÕOÕ÷Õ� YH�
\DúDP� GR\XPXQX� JHOLúWLUPHNWHGLU� ������ 0HPH� NDQVHULQLQ�
WHGDYL� V�UHFL�� NDQVHULQ� HYUHVL�� DPHOL\DWWDQ� VRQUD� IL]LNVHO�
HJ]HUVL]� \DSPD� GXUXPX�� ELUH\VHO� GHVWHN�PHNDQL]PDODUÕ� YH�
VRV\DO� GHVWHN� PHNDQL]PDODUÕ�� KDVWDODUÕQ� UHKDELOLWDV\RQXQX��
ELUH\H� \|QHOLN� KHPúLUHOLN� JLULúLPOHULQL� YH� \DúDP� NDOLWHVLQL�
DUWÕUDQ�SVLNRORMLN�GD\DQÕNOÕOÕ÷Õ�HWNLOHPHNWHGLU�������
0HPH�NDQVHUL�KDNNÕQGD�JHUHNOL�ELOJLOHUL�DOGÕNWDQ�VRQUD�KDVWD-
ODU� NHQGLOHULQGHQ� HPLQ� ROXUODU� ������ %X� QHGHQOH� KDVWDODUÕQ�
H÷LWLP� YH� GDQÕúPDQOÕN� KL]PHWOHUL� LOH� KDVWDOÕN�� WHGDYL� YE��
NRQXODUGD� ELOJLOHQGLULOPHVL� YH� SVLNRORMLN� RODUDN� UDKDWODWÕO-
PDVÕ�JHUHNLU�
0HPH�NDQVHUOL�NDGÕQODUÕQ�SVLNRORMLN�GD\DQÕNOÕOÕNODUÕ�LOH�LOJLOL�
\DSÕODQ�oDOÕúPDODUGD��KDVWDODUD�X\JXODQDQ�NDKNDKD� WHUDSLVL-
QLQ� \DúDP� NDOLWHVLQL� YH� SVLNRORMLN� GD\DQÕNOÕOÕ÷Õ� DUWÕUGÕ÷Õ��
XPXGX� WHúYLN� HWPHQLQ� KDVWDODUÕQ� SVLNRORMLN� GD\DQÕNOÕOÕ÷ÕQÕ�
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DUWÕUDELOHFH÷L� YH� KHPúLUHOHULQ� P�GDKDOHOHULQLQ� GDKD� HWNLOL�
ROPDVÕ� LoLQ� XPXGX� WHúYLN� HWPH\H� RGDNODQPDODUÕ� JHUHNWL÷L��
GX\JX�RGDNOÕ�EDúD�oÕNPD\Õ�NXOODQDQODUÕQ��WHúKLV�YH�DPHOL\DW-
ODUÕQÕ� VWUHVOH� NDUúÕODGÕNODUÕ�� SUREOHP� RGDNOÕ� EDúD� oÕNPD\Õ�
NXOODQDQODUÕQ��GDKD� ID]OD�GD\DQÕNOÕOÕ÷Õ�YH�Hú�GHVWH÷L�ROGX÷X�
EHOLUWLOPLúWLU����������
0DUX]� NDOÕQDQ� ULVNOHULQ� HWNLVLQLQ� D]DOWÕOPDVÕ� YH� RUWDGDQ�
NDOGÕUÕOPDVÕ�LoLQ�NRUX\XFX�YH�GHVWHNOH\LFL�IDNW|UOHULQ�EXOXQ-
PDVÕ� SVLNRORMLN� GD\DQÕNOÕOÕ÷ÕQ� JHOLúLPL� DoÕVÕQGDQ� |QHP�
DU]HWPHNWHGLU� ������0HPH�NDQVHUOL� KDVWDODUÕQ�� |]� \HWHUOLOLN��
DLOH� GHVWH÷L�� VRV\DO� GHVWHN�� IL]LNVHO� HJ]HUVL]� JLEL� GHVWHN�
PHNDQL]PDODUÕ�EXOXQPDNWDGÕU����������0HPH�NDQVHUL�VRQUDVÕ�
VD÷NDODQ� ELUH\OHULQ� SVLNRORMLN� GD\DQÕNOÕOÕ÷Õ�� Lo� GHVWHN�
PHNDQL]PDODUÕ� �ELUH\LQ� NLúLVHO� |]HOOLNOHUL�� ELOLúVHO� GH÷HU-
OHQGLUPH�YE���YH�GÕú�GHVWHN�PHNDQL]PDODUÕ��VD÷OÕN�oDOÕúDQODUÕ��
DLOH�YH�VRV\DO�oHYUH�YE���DUDVÕQGDNL�HWNLOHúLPOH�GHVWHNOHQHEL��
OLU�� %X� QHGHQOH� EX� V�UHoWH� ELUH\VHO� YH� VRV\DO� LOHUL\H� G|Q�N�
IDNW|UOHUOH� KDVWDODUÕQ� SVLNRORMLN� \�N�Q�� KDILIOHWPH\H� YH�
J�QO�N� \DúDPGDNL� UROOHULQH� \HQLGHQ� G|QPHOHULQL� VD÷ODPDN�
JHUHNLU�� g]HOOLNOH� VRQ� \ÕOODUGD� H÷LWLP� YH� GDQÕúPDQOÕN�
KL]PHWOHUL�LOH�KDVWDODUÕQ�JHUHNVLQLPOHUL�WHVSLW�HGLOHUHN��PHPH�
NDQVHULQLQ� FHUUDKL� VRQUDVÕ� GHYDP� HGHQ� WHGDYL� V�UHFLQGH�
\DúDQDQ�VRUXQODUD�NDUúÕ�KDVWDODUÕ�GHVWHNOH\LFL�\|QGH�JLULúLP-
OHU� X\JXODQPDNWDGÕU�� gUQH÷LQ�� DPHOL\DW� VRQUDVÕ� IL]LNVHO�
HJ]HUVL]�� NDKNDKD� WHUDSLOHUL�� Hú� GHVWHN� WHUDSLOHUL�� DNUDQ�
UHKEHUOL÷L� YH� H÷LWLPOHUL�� ZHE� WDEDQOÕ� X\JXODPDOÕ� JLULúLPOHU��
PRELO� X\JXODPDOÕ� H÷LWLPOHU� X\JXODQPDNWDGÕU�
������������������ +DVWDODUÕQ� NDUúÕODQPD\DQ� LKWL\DoODUÕ�
GR÷UXOWXVXQGD� P�GDKDOHOHUGH� EXOXQDUDN� RQODUÕQ� SVLNRORMLN�
GD\DQÕNOÕOÕNODUÕQD�NDWNÕ�VD÷ODQPDOÕGÕU��

;76=i�>-�l6-:ʈ4-:�
.DQVHU� W�UOHUL� DUDVÕQGD� VÕN� NDUúÕODúÕODQ� PHPH� NDQVHULQGH�
KDVWDODU� NDUPDúÕN� WHGDYL� YH� EDNÕP� V�UHoOHULQGHQ� JHoPHN�
]RUXQGD� ROGXNODUÕQGDQ�EX� KDVWDOÕN� YH� KDVWDOÕ÷ÕQ� GHYDPÕQGD�
NDUúÕODúÕODQ�VRUXQODUOD�EDú�HGHELOPHGH�SVLNRORMLN�GD\DQÕNOÕOÕN�
|QHP�DU]HWPHNWHGLU��0HPH�NDQVHULQLQ�WHGDYL�V�UHFL��NDQVHULQ�
HYUHVL�� DPHOL\DWWDQ� VRQUD� IL]LNVHO� HJ]HUVL]� \DSPD� GXUXPX��
ELUH\VHO�GHVWHN�PHNDQL]PDODUÕ�YH�VRV\DO�GHVWHN�PHNDQL]PD-
ODUÕ�� KDVWDODUÕQ� UHKDELOLWDV\RQX�� ELUH\H� \|QHOLN� KHPúLUHOLN�
JLULúLPOHULQL� YH� \DúDP� NDOLWHVLQL� DUWÕUDQ� SVLNRORMLN�
GD\DQÕNOÕOÕ÷Õ� HWNLOHPHNWHGLU�� +DVWDODUÕQ� WHGDYL� YH� EDNÕP�
V�UHFLQGH�NDUúÕODúWÕNODUÕ�]RUOXNODU�LOH�GÕú�GHVWHN�PHNDQL]PD-
ODUÕQGDQ� RODQ� IL]LNVHO� HJ]HUVL]�� H÷LWLP� YH� GDQÕúPDQOÕN� JLEL�
KHPúLUHOLN� JLULúLPOHUL� LOH� GHVWHNOHQPHOHUL� JHUHNPHNWHGLU��
+HPúLUHOHU��KDVWDODUÕ�DUDVÕQGDNL�N�OW�UHO�YH�GLQL�IDUNOÕOÕNODUÕ�
DQODPDOÕ�� RQODUÕQ� IL]\RORMLN� YH� SVLNRORMLN� LKWL\DoODUÕQÕ�
]DPDQÕQGD� |÷UHQPHOLGLU�� %�W�QF�O� DLOH� \DNODúÕPÕQÕQ�
�]HULQGH� GXUDUDN�� DLOH� \DúDPÕQGDNL� DGDSWDV\RQ� V�UHFL� YH�
PHPH�NDQVHUL�LOH�EDúD�oÕNPD�\ROODUÕQÕ�DUDúWÕUPDOÕGÕU��.OLQLN�
KHPúLUHOHULQLQ�KDVWDODUÕ�GH÷HUOHQGLUPHVLQH�YH�PHPH�NDQVHU-
LQH�GDKD�L\L�X\XP�VD÷ODPDVÕQD�\DUGÕPFÕ�RODELOHFHN�NDSVDPOÕ�
ELU�GH÷HUOHQGLUPH�VLVWHPL�JHOLúWLUPHN�LoLQ�EX�DODQGD�oDOÕúPD-
ODU�\DSÕOPDVÕ�JHUHNPHNWHGLU��

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: 
=RUOXNODUOD�NDUúÕODúDQ�LQVDQ�EX�GXUXPD�NDUúÕ�VDEUHGHU��X\XP�J|VWHULU�DQFDN�NDQVHU�WDQÕVÕ�DOGÕ÷ÕQ-
GD�oRN�IDUNOÕ�WHSNLOHU�J|VWHUHELOLU��%X�GXUXPOD�EDúD�oÕNPDN�LoLQ�IDUNOÕ�PHNDQL]PDODU�JHOLúWLUHELO-
LU��0HPH�NDQVHULQLQ�HUNHQ�HYUHVLQGH�X\XPVX]OXN�YH�GHSUHV\RQ�JLEL�VRUXQODU�J|U�OHELOLU��%X�JLEL�
VRUXQODUOD� EDúHWPHGH� SVLNRORMLN� GD\DQÕNOÕOÕ÷ÕQ� |QHPL� RUWD\D� oÕNPDNWDGÕU�� /DWLQFH� ³UHVLOLHQV´�
N|N�QGHQ� W�UHWLOHQ� 3VLNRORMLN� 'D\DQÕNOÕOÕN� WHULPLQLQ�� ³\ÕOPD]OÕN�� GD\DQÕNOÕOÕN�� VD÷ODPOÕN��
GLUHQoOLOLN��oDEXN�L\LOHúPH�J�F���]RUOXNODUÕQ��VWHVLQGHQ�JHOHELOPH�J�F���HVQHNOLN�JLEL�DQODPODUÕ�
GD� YDUGÕU�� 6ÕN� NDUúÕODúWÕ÷ÕPÕ]� PHPH� NDQVHULQGH� KDVWDODU� oRN� NDUPDúÕN� WHGDYL� V�UHoOHULQGHQ�
JHoHUNHQ�EX�KDVWDOÕN�LOH�\D�GD�KDVWDOÕ÷ÕQ�JHWLUGL÷L�VRUXQODUOD�EDúHGHELOPHN�LoLQ�SVLNRORMLN�RODUDN�
GD\DQÕNOÕ�ROPDODUÕ�JHUHNPHNWHGLU��0HPH�NDQVHULQLQ�]RUOX�WHGDYL�V�UHFL�VRQXFXQGD�KD\DWWD�NDODQ�
ELUH\OHU� ELUoRN� HQJHOOH� NDUúÕODúPDNWD� YH� ELU� P�FDGHOH� V�UHFL� \DúDPDNWDGÕUODU�� 3VLNRORMLN�
GD\DQÕNOÕOÕ÷Õ�DUWÕUPDN�LoLQ�ULVN�IDNW|UOHULQLQ�D]DOWÕOPDVÕ�YH�\RN�HGLOPHVL�NRUX\XFX�YH�GHVWHNOH\LFL�
IDNW|UOHU� LOH�P�PN�QG�U��0HPH�NDQVHUL� WHGDYL� YH� EDNÕP� V�UHFLQGH�ELUH\VHO� YH� VRV\DO� GHVWHN�
PHNDQL]PDODUÕ�JLEL�ELUoRN�IDNW|U�SVLNRORMLN�GD\DQÕNOÕOÕ÷Õ�HWNLOHPHNWHGLU��øo�GHVWHN�PHNDQL]PD-
ODUÕ��ELUH\LQ�NLúLVHO�|]HOOLNOHUL��ELOLúVHO�GH÷HUOHQGLUPH�YE���YH�GÕú�GHVWHN�PHNDQL]PDODUÕ��VD÷OÕN�
oDOÕúDQODUÕ�� DLOH� YH� VRV\DO� oHYUH� YE��� � LOH�PHPH� NDQVHULQGH� KDVWDODUÕQ� SVLNRORMLN� GD\DQÕNOÕOÕ÷Õ�
DUWÕUÕODELOLU��0HPH� NDQVHUL� FHUUDKL� WHGDYL� VRQUDVÕQGD� KDVWDODU� EX�PHNDQL]PDODU� LOH� GHVWHNOHQ-
PHOLGLU�

Anahtar Kelimeler: 
3VLNRORMLN�'D\DQÕNOÕOÕN��0HPH�.DQVHUL��&HUUDKL�
 
ABSTRACT 
3HRSOH� ZKR� HQFRXQWHU� GLIILFXOWLHV� DUH� SDWLHQW� DQG� DGDSW� WR� WKLV� VLWXDWLRQ�� EXW� ZKHQ� WKH\� DUH�
GLDJQRVHG�ZLWK�FDQFHU�� WKH\�PD\� VKRZ�YHU\�GLIIHUHQW� UHDFWLRQV�� �7KH\�PD\�GHYHORS�GLIIHUHQW�
PHFKDQLVPV�WR�GHDO�ZLWK�WKLV�VLWXDWLRQ��3UREOHPV�VXFK�DV�LQFRPSDWLELOLW\�DQG�GHSUHVVLRQ�FDQ�EH�
VHHQ�LQ�WKH�HDUO\�VWDJH�RI�EUHDVW�FDQFHU��7KH�LPSRUWDQFH�RI�SV\FKRORJLFDO�UHVLOLHQFH�HPHUJHV�LQ�
FRSLQJ�ZLWK�VXFK�SUREOHPV��7KH�WHUP�3V\FKRORJLFDO�5HVLOLHQFH��GHULYHG�IURP�WKH�/DWLQ��UHVLO-
LHQV�� URRW�� DOVR� KDV�PHDQLQJV� VXFK� DV� UHVLOLHQFH�� HQGXUDQFH�� VWUHQJWK�� TXLFN� UHFRYHU\� SRZHU��
DELOLW\� WR� RYHUFRPH� GLIILFXOWLHV�� IOH[LELOLW\�� ,Q� EUHDVW� FDQFHU�� ZKLFK�ZH� HQFRXQWHU� IUHTXHQWO\��
SDWLHQWV�QHHG�WR�EH�SV\FKRORJLFDOO\�UHVLOLHQW�LQ�RUGHU�WR�FRSH�ZLWK�WKLV�GLVHDVH�RU�WKH�SUREOHPV�
FDXVHG�E\�WKH�GLVHDVH��ZKLOH�JRLQJ�WKURXJK�YHU\�FRPSOH[�WUHDWPHQW�SURFHVVHV��$V�D�UHVXOW�RI�WKH�
GLIILFXOW� WUHDWPHQW�SURFHVV�RI�EUHDVW�FDQFHU�� LQGLYLGXDOV�ZKR�VXUYLYH� IDFH�PDQ\�REVWDFOHV�DQG�
H[SHULHQFH�D�VWUXJJOH��7R�LQFUHDVH�SV\FKRORJLFDO�UHVLOLHQFH��UHGXFLQJ�DQG�HOLPLQDWLQJ�ULVN�IDFWRUV�

LV� SRVVLEOH� ZLWK� SURWHFWLYH� DQG� VXSSRUWLYH� IDFWRUV�� 0DQ\�
IDFWRUV� VXFK� DV� LQGLYLGXDO� DQG� VRFLDO� VXSSRUW� PHFKDQLVPV�
DIIHFW� SV\FKRORJLFDO� UHVLOLHQFH� LQ� WKH� WUHDWPHQW� DQG� FDUH�
SURFHVV� RI� EUHDVW� FDQFHU�� 7KH� SV\FKRORJLFDO� UHVLOLHQFH� RI�
SDWLHQWV� ZLWK� EUHDVW� FDQFHU� FDQ� EH� LQFUHDVHG� ZLWK� LQWHUQDO�
VXSSRUW�PHFKDQLVPV��SHUVRQDO�FKDUDFWHULVWLFV�RI�WKH�LQGLYLGX-
DO�� FRJQLWLYH� HYDOXDWLRQ�� HWF��� DQG� H[WHUQDO� VXSSRUW� PHFKD-
QLVPV��KHDOWK�ZRUNHUV��IDPLO\�DQG�VRFLDO�HQYLURQPHQW��HWF����
$IWHU� EUHDVW� FDQFHU� VXUJLFDO� WUHDWPHQW�� SDWLHQWV� VKRXOG� EH�
VXSSRUWHG�ZLWK�WKHVH�PHFKDQLVPV�

Key Words: 
5HVLOLHQFH��%UHDVW�&DQFHU��6XUJHU\�
 
/ʈ:ʈ̪�
øQVDQ� GR÷DVÕ� JHUH÷L� KD\DO� J�F��� PDQWÕ÷Õ�� GX\JXVDOOÕ÷Õ��
LQFHOL÷L� YH� NDEDOÕ÷Õ� LOH� oHYUHVLQL� V�UHNOL� GH÷LúWLUHQ� YH�
oHYUHVLQGHQ� HWNLOHQHQ� IDUNOÕ� ELU� \DUDWÕNWÕU�� %X� GXUXP�
VRQXFXQGD�LQVDQODU�WHKOLNHGHQ�NDoPD�YH�NRUXQPD�J�G�V�\OH�
HYULPOHúPLú�ELU�VDYXQPD�|UQH÷L�RODQ�HQGLúH�KDOL�YH�DQNVL\HWH�
GXUXPXQX�\D\JÕQ�RODUDN�\DúDPDNWDGÕU������.DQVHU��DWHURVN-
OHUR]��GHSUHV\RQ��$,'6�YH�]DW�UUH�JLEL�IDUNOÕ�VD÷OÕN�SUREOHP-
OHULQH� NDUúÕ� LQVDQ� Y�FXGXQXQ� JHOLúWLUGL÷L� IDUNOÕ� VDYXQPD�
PHNDQL]PDODUÕ�YDUGÕU������3URDNWLI�NDQVHU�WHGDYLVL�DúDPDVÕQ-
GDQ�JHoWLNWHQ�VRQUD��PHPH�NDQVHULQGHQ�NXUWXODQODU�GHQH\LP-
OHPHN�]RUXQGD�ROGXNODUÕ�IL]LNVHO��]LKLQVHO�YH�VRV\DO�GH÷LúLN-
OLNOHUH�X\XP�VD÷ODPD\D�oDOÕúÕUNHQ��|QFHNL�RGDN�QRNWDODUÕQ-
GDQ�X]DNODúDUDN�NDQVHU�WHGDYLVLQH�\|QHOPH\H�EDúODUODU�������
0HPH� NDQVHULQGHQ� NXUWXODQODU�� VDo� G|N�OPHVL�� NLOR� DOÕPÕ��
PDVWHNWRPL�� HOOHUGH� YH\D� D\DNODUGD� SDUHVWH]L� YH� \RUJXQOXN�
JLEL�WHGDYL�ER\XQFD�RUWD\D�oÕNDQ�oHúLWOL�IL]LNVHO�GH÷LúLNOLNOHU�
QHGHQL\OH� ED]HQ� J�QO�N� \DúDPODUÕQGD� NÕVÕWODPDODU� \DúDUODU��
0DVWHNWRPL��PHPH�NDQVHULQGHQ� NXUWXODQODUÕQ� NDGÕQOÕNODUÕQÕ�
ND\EHWPH� G�ú�QFHVLQH� QHGHQ� RODELOHFHN� HQ� |QHPOL� IDNW|U��
OHUGHQ� ELULGLU�� dR÷X� PHPH� NDQVHUL� KDVWDVÕ�� PDVWHNWRPLQLQ�
QHGHQ�ROGX÷X�GHSUHV\RQ�YH�SVLNRORMLN�DQNVL\HWH�JLEL�]LKLQVHO�
UDKDWVÕ]OÕNODU�KLVVHWWL÷LQL�ELOGLUPLúWLU������$\UÕFD��ED]Õ�PHPH�
NDQVHUL�KDVWDODUÕ��WHGDYL�VÕUDVÕQGD�RUWD\D�oÕNDQ�ELOLúVHO�ER]XN-
OXN� QHGHQL\OH� VRV\DO� DNWLYLWHOHUH� NDWÕOPDGD� ]RUOXN�
\DúDGÕNODUÕQÕ�LIDGH�HWPHNWHGLU������+DVWDOÕ÷ÕQ�]RUOX�WHGDYL�YH�
EDNÕP�V�UHFL�VRQUDVÕ�VD÷�NDODQ�ELUH\OHU��\DúDGÕNODUÕ�EX�V�UHFL�
NDEXOOHQLS� J�QO�N� \DúDPODUÕQÕ� GHYDP� HWWLUPH\H� oDOÕúÕUNHQ�
ELUoRN� HQJHOOH� NDUúÕODúPDNWDGÕU�� %X� DúDPDGD� ELU� P�FDGHOH�
V�UHFLQH�JLUPHNWHGLUOHU��/LWHUDW�UGH�ELUH\LQ�NDUúÕODúWÕ÷Õ�]RUOX�
V�UHoOHUGH� EDúD� oÕNPD� PHNDQL]PDODUÕ\OD� QRUPDO� V�UHFH�
G|QPH\H� oDOÕúÕUNHQ� J|VWHUGLNOHUL� GD\DQÕNOÕOÕN� GXUXPXQX�
RUWD\D� NR\PDN� LoLQ� NXOODQÕODQ� YH� D\QÕ� DQODPÕ� NDUúÕOD\DQ�
LIDGHOHU�\HU�DOPDNWDGÕU��%X�LIDGHOHUGHQ�ED]ÕODUÕ��³\ÕOPD]OÕN´��
³SVLNRORMLN� VD÷ODPOÕN´�� ³SVLNRORMLN� GD\DQÕNOÕOÕN´�� ³NHQGLQL�
WRSDUODPD�J�F�´��RODUDN�NDUúÕPÕ]D� oÕNPDNWDGÕU�YH�KHSVL�GH�
³UHVLOLQFH´�WHULPLQH�NDUúÕOÕN�JHOPHNWHGLU��������
6RQXo�RODUDN��PRGHUQ�WRSOXPODUGD�PHPH�NDQVHULQGHQ�NXUWX-
ODQODUÕQ�VD\ÕVÕQÕQ�V�UHNOL�RODUDN�DUWWÕ÷Õ�J|]�|Q�QH�DOÕQGÕ÷ÕQGD��
VD÷OÕN� X]PDQODUÕQÕQ� PHPH� NDQVHULQGHQ� VD÷� NDODQODUÕQ�
\DúDGÕ÷Õ� GH÷LúLNOLNOHUH� GLNNDW� HWPHOL�� KDVWDOÕN� V�UHFLQGH�
P�FDGHOHOHULQH� DNWLI� GHVWHN� VD÷ODPDQÕQ� \ROODUÕQÕ� EXOPD\D�
oDOÕúPDOÕGÕU��g]HOOLNOH�VD÷OÕN�X]PDQODUÕ��PHPH�NDQVHUL�KDVWD-

ODUÕQÕQ� GH÷LúHQ� GXUXPODUÕQD� ROXPOX� ELU� úHNLOGH� DGDSWH�
RODELOPHOHUL� LoLQ� Lo� J�oOHULQL� �GD\DQÕNOÕOÕNODUÕQÕ�� JHOLúWLUPH��
OHULQH�\DUGÕPFÕ�ROPDOÕGÕU�������%X�GHUOHPH�7�UNoH�OLWHUDW�UGH�
IDUNOÕ� WDQÕPODPDODUOD�NDUúÕOÕN�EXODQ�³UHVLOLHQFH´�NDYUDPÕQÕQ�
WDQÕPODQPDVÕ�� |]HOOLNOH� EX� NDYUDPOD� LOLQWLOL� RODUDN� PHPH�
NDQVHUL�KDVWDODUÕQÕQ�\DúDGÕ÷Õ�J�oO�NOHUL��KDVWDODUÕQ�J�oOHQGLU-
LOPHVLQH� YH� SVLNRORMLN� GD\DQÕNOÕOÕNODUÕQÕ� DUWÕUPD\D� \|QHOLN�
\DSÕODELOHFHNOHUL�RUWD\D�NR\PDN�DPDFÕ\OD�\D]ÕOPÕúWÕU��
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/DWLQFH�³UHVLOLHQV´��\ÕOPD]�VD÷ODP��N|N�QGHQ�W�UHWLOPLú�RODQ�
³\ÕOPD]OÕN�� GD\DQÕNOÕOÕN�� VD÷ODPOÕN�� GLUHQo� �UHVLOLHQFH�´� ELU�
PDGGHQLQ�HVQHNOL÷L�YH�LON�KDOLQH�NROD\OÕNOD�G|QHELOPHVLGLU�
������ 'LUHQoOLOLN�� GD\DQÕNOÕOÕN�� \ÕOPD]OÕN�� oDEXN� L\LOHúPH�
J�F��� ]RUOXNODUÕQ� �VWHVLQGHQ� JHOHELOPH� J�F��� SVLNRORMLN�
VD÷ODPOÕN��HVQHNOLN��HODVWLNL\HW�JLEL�DQODPODUÕ�RODQ�EX�NDYUDP�
$PHULNDQ� +HULWDJH� 6|]O�÷�¶QGH� ������� ����� ³GH÷LúLP��
KDVWDOÕN� YH� N|W�� NDGHUGHQ� KÕ]OÕFD� NXUWXOPD�� L\LOHúPH´��
:HEVWHU�<HQL�<LUPLQFL�<�]\ÕO� øQJLOL]FH� 6|]O�÷�¶QH� �������
�����J|UH�GH�³VÕNÕúWÕUÕOGÕNWDQ�VRQUD�HVNL�KDOLQH�JHOPHN�G|Q-
PHN�YH�J�o��HQHUML��FHVDUHW�ND]DQPDN´�DQODPODUÕQD�JHOPHNWH-
GLU��6XQDJD�YH�)XWDZDWDUL
\H�J|UH��������PHPH�NDQVHULQGHQ�
NXUWXODQODUÕQ� GD\DQÕNOÕOÕ÷Õ�� VWUHV� HWNHQLQH� PDUX]� NDOVD� ELOH�
SVLNRORMLN� RODUDN� ELU� VD÷OÕN� GXUXPXQX� V�UG�UPH� \HWHQH÷L��
JHoLFL� ELU� VRUXQ� ROGX÷XQGD� EXQXQ� �VWHVLQGH� JHOHELOPH��
VD÷OÕ÷ÕQÕ�JHUL�ND]DQPD�EHFHULVLGLU�������
0DVWHQ�YH�GL÷HUOHUL�������������³\ÕOPD]OÕN´�RODUDN�QLWHOHQGLU-
GLNOHUL�EX�NDYUDPÕQ�OLWHUDW�UGH��o�WHPHO�\ÕOPD]OÕN�ROJXVXQXQ�
WDQÕPODPDVÕQGD�NXOODQÕOGÕ÷ÕQÕ�EHOLUWPLúOHUGLU��

%LULQFL�� ³\�NVHN� ULVN� DOWÕQGD\NHQ� ELOH�� ROXPVX]OXNODUD�
UD÷PHQ�]RUOXNODUÕQ��VWHVLQGHQ�JHOHUHN�EHNOHQHQGHQ�GDKD�L\L�
JHOLúLP� J|VWHUHQ� ELUH\OHULQ� D\DNWD� NDOPDODUÕQÕ� VD÷OD\DQ�
|]HOOLN� YH\D� NLúLVHO� ELU� \HWHQH÷H� VDKLS� ROGXNODUÕ� LQDQFÕ´QÕ�
WDQÕPODPDN� LoLQ�NXOODQÕOPDNWDGÕU��2OXPVX]�YH�]RUOX�\DúDP�
NRúXOODUÕQGD� \HWLúPLú� ROPDVÕQD� UD÷PHQ� �QO�� \D� GD� EDúDUÕOÕ�
ROPXú�NLúLOHULQ�\DúDP�|\N�OHUL�EX�GXUXPXQ�|UQH÷L�RODELOLU��
øNLQFL��6WUHVOL�\DúDP�NRúXOODUÕQGD�ELUH\LQ�GXUXPD�KÕ]OÕ�DGDSWH�
RODELOPH�\HWHQH÷LQL� WDQÕPODU��%RúDQPD�� DLOHGH� oDWÕúPD�JLEL�
WHPHO� ELU� VWUHV� IDNW|U�Q�� \D� GD� ELUGHQ� ID]OD� YH� IDUNOÕ� VWUHV�
IDNW|UOHULQL�GH�RGDN�QRNWDVÕ�RODUDN�DOÕU��)DUNOÕ�VWUHV�ND\QDN-
ODUÕQÕQ��oRFXNODUÕQ�GDYUDQÕúODUÕ��]HULQGHNL�ROXPVX]�HWNLOHULQL�
YH� LQFLQHELOLUOLNOHULQL� �YXOQHUDELOLW\�� DUWWÕUDQ� IDNW|UOHUOH�
ELUOLNWH�ROXPVX]�HWNLOHUL�D]DOWDQ�NRUX\XFX�IDNW|UOHUL��SURWHF-
WLYH�IDFWRUV��GH�LQFHOHU��ho�QF���LVH�WUDYPD\Õ��DQQH���EDED�\D�
GD�NDUGHúLQ�|O�P��JLEL��DWODWPDNWÕU��%X�JUXSWDNL�DUDúWÕUPDODU��
WUDYPDQÕQ� RODVÕ� HWNLOHULQGHQ� NXUWXOPDGD� |QHPOL� HWNLVL� RODQ�
ELUH\VHO� |]HOOLNOHU� YH� IDUNOÕOÕNODUÕ� LUGHOH\HQ� oDOÕúPDODUGÕU��
6WUHV� ND\QDNODUÕ� DúÕUÕ� úHNLOGH� DUWWÕ÷ÕQGD�� \ÕOPD]OÕN�� \HULQL�
WUDYPDWLN�\DúDQWÕ\D�EÕUDNÕU��.LúLOHULQ�EX�VWUHVOHUGHQ�D]�\D�GD�
oRN� HWNLOHQPHVL� QRUPDOGLU�� <ÕSUDWÕFÕ� \DúDP� GHQH\LPOHUL�
NLúLOHULQ�\DúDP�NDOLWHVLQL�GH�D]DOWDELOPHNWHGLU��gQHPOL�RODQ�
EX�VWUHV� LOH�EDú�HWPH�PHNDQL]PDODUÕQÕ�oDOÕúWÕUPDN�LoLQ�J�FH�
YH� EHOLUOL� \HWHQHNOHUH� VDKLS� ROPDNWÕU�� 6WUHV� ROXúWXUDFDN�
GXUXPODUÕ� \D� GD� WUDYPDWLN� GXUXPODUÕ� |QOH\LFL� WHGELUOHULQ�
DOÕQPDVÕ�JHUHNLU�������
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'�Q\DGD� YH� �ONHPL]GH� VÕN� J|U�OHQ�PHPH�NDQVHULQLQ� IDUNOÕ�
WHGDYL� W�UOHUL� EXOXQPDNWDGÕU�� %X� WHGDYL� W�UOHUL� KDVWDQÕQ�
GXUXPXQD� J|UH� YH� KDVWDOÕ÷ÕQ� HYUHVLQH� J|UH� GH÷LúPHNWHGLU��
5DG\RWHUDSL�� NHPRWHUDSL�� N|N� K�FUH� WHGDYLVL�� KRUPRQDO�
WHGDYLOHU��FHUUDKL�WHGDYLOHU��EL\RORMLN�WHGDYLOHU��LPP�QRWHUDSL��
NDQVHU� DúÕODUÕ� �K�FUH� ED]OÕ� WHGDYLOHU��� NDQVHU� E�\�PH�
LQKLELW|UOHUL�� JHQ� WHUDSL�� IRWRGLQDPLN� WHGDYL�� UDG\RIUHNDQV�
DEODV\RQ� WHGDYLVL�� KLSHUEDULN� RNVLMHQ� WHGDYLVL� ROPDN� �]HUH�
oRN� oHúLWOL� WHGDYL� VHoHQHNOHUL� EXOXQPDNWDGÕU� ���������'L÷HU�
WHGDYLOHUH�HúOLN�HGHQ�FHUUDKL�WHGDYL�V�UHFLQLQ�KDVWDODUÕQ�KHP�
IL]LNVHO�KHP�SVLNRORMLN�RODUDN�HQ�oRN�HWNLOHQGL÷L�WHGDYL�W�U��
ROGX÷X� V|\OHQHELOLU��$PHOL\DW� VRQUDVÕ� PHPH� NDQVHUL� KDVWD-
ODUÕQGD�]LKLQVHO�\RUJXQOXN��DQNVL\HWH��GHSUHV\RQ��X\XP�ER��
]XNOX÷X��\DúDP�NDOLWHVLQGH�D]DOPD��DQNVL\HWH��|INH��JHOHFHN�
KDNNÕQGD�EHOLUVL]OLN��XPXWVX]OXN��LQWLKDU�G�ú�QFHOHUL��VRV\DO�
L]RODV\RQ��EHQOLN�VD\JÕVÕQÕQ�D]DOPDVÕ��EHGHQ�LPDMÕQÕQ�ER]XO-
PDVÕ�� GLúLOLN� |]HOOLNOHULQL� ND\EHWPH�NRUNXVX�YH� FLQVHO� LúOHY�
ER]XNOX÷X� JLEL� GX\JXODQÕPODU� VÕNOÕNOD� J|U�OPHNWHGLU�
���������$PHOL\DW�VRQUDVÕ�J�oV�]O�N�YH��VW�HNVWUHPLWH�IRQNVL-
\RQ� NÕVÕWOÕOÕ÷ÕQD� ED÷OÕ� IL]LNVHO� KDUHNHWVL]OLN� VRQXFXQGD�� NDV�
J�F�QGH�YH�NDUGL\RUHVSLUDWXYDU�GD\DQÕNOÕOÕNWD�D]DOPD�J|U�OH-
ELOLU� ��������� &HUUDKL� LúOHP� VRQUDVÕ� NHPRWHUDSL� WHGDYLVL�
GHYDP� HGHQ� NDGÕQODUGD� \RUJXQOXN�� X\NXVX]OXN�� D÷UÕ��
PXNR]LW�� WDW� YH� NRNX� DOPDGD� GH÷LúLP�� LúWDK� ND\EÕ�� NLOR�
GH÷LúLNOLNOHUL��EXODQWÕ�NXVPD��GL\DUH��NRQVWLSDV\RQ��Q|WURSH-
QL�� HQIHNVL\RQ�� WURPERVLWRSHQL�� NDQDPD�� DORSHVL�� OHQI|GHP��
FLOW�GH÷LúLNOLNOHUL��HO�D\DN�VHQGURPX�YH�WÕUQDN�GH÷LúLNOLNOHUL��
SVLNRORMLN�GH÷LúLNOLNOHU��NHPLN�LOL÷LQLQ�GHSUHV\RQX��FLQVHOOLN�
YH��UHPH�VRUXQODUÕ�JLEL� VHPSWRPODU�J|U�OPHNWHGLU� ���������
&HUUDKL� LúOHP� VRQUDVÕ� \DúDGÕNODUÕ� EX� GH÷LúLNOLNOHU� PHPH�
NDQVHUL�KDVWDODUÕQÕQ�\DúDP�NDOLWHVLQL�GH�FLGGL�úHNLOGH�HWNLOH-
PHNWHGLU� ���������<DúDP� NDOLWHVL� HWNLOHQHQ� EX� KDVWDODU� ELU�
V�UH� VRQUD� SVLNRORMLN� RODUDN� GD� \ÕSUDQPDNWD� YH� KDVWDOÕNOD�
EDúD� oÕNPD� ]RUODúPDNWDGÕU�� +DVWDODUÕQ� NLúLOLN� |]HOOLNOHUL� GH�
KDVWDOÕNOD� EDúD� oÕNPD� NRQXVXQGD� HWNLOL� ELU� IDNW|UG�U��$\QÕ�
GXUXPOD�NDUúÕODúDQ�LNL�KDVWDQÕQ�EDú�HWPH�V�UHFL�IDUNOÕ�RODELOLU��
gUQH÷LQ�� L\LPVHU� LQVDQODU�� EDúNDODUÕ\OD� NRQXúPDN�� \HQL�
KRELOHU� EXOPDN� JLEL� ROXPOX� EDúD� oÕNPD� \|QWHPOHUL� NXOOD-
QDUDN� ]RUOXNODUÕQ� �VWHVLQGHQ� JHOPH� H÷LOLPLQGHGLU� ������ %X�
QHGHQOH� L\LPVHUOL÷LQ�� GDKD� L\L� GD\DQÕNOÕOÕN� ROXúWXUGX÷X�
J|VWHULOPLúWLU� ������ 0LQQHWWDUOÕN�� ELU� ELUH\LQ� KD\DWÕQGD�
DOJÕODGÕ÷Õ� \DUDU� YH\D� GHVWHNOHU� LoLQ� WDNGLUOH� NDUúÕOÕN� YHUPH�
|]HOOL÷LGLU��+DVWDOÕ÷ÕQ�ROXPVX]�HWNLVLQL�D]DOWDELOLU�������
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'�Q\D�JHQHOLQGH����PLO\RQ�YDND\D�XODúDQ�NDQVHU�|QHPOL�ELU�
VD÷OÕN� VRUXQX� ROPD\D� GHYDP� HWPHNWHGLU�� $\UÕFD� G�Q\DGD�
HUNHNOHUGH� LQVLGDQV� RODUDN� LON� VÕUDGD� \HU� DODQ� DNFL÷HU�
NDQVHULQGH�KHU�\ÕO�ELU�PLO\RQ��]HUL�YDND��NDGÕQODUGD�LON�VÕUDGD�
\HU�DODQ�PHPH�NDQVHULQGH� LVH�KHU�\ÕO� LNL�PLO\RQ��]HUL�YDND�
ROGX÷X�EHOLUWLOPHNWHGLU�������+DON�6D÷OÕ÷Õ�.XUXPX�WDUDIÕQGDQ�
\D\ÕQODQDQ� 6D÷OÕN� øVWDWLVWLNOHUL�<ÕOOÕ÷Õ� ����� YHULOHULQH� J|UH�
7�UNL\H¶GH� GH� NDGÕQODUGD� HQ� VÕN� J|U�OHQ� NDQVHU� W�U�Q�Q�
PHPH�NDQVHUL� ROGX÷X� YH� KHU� \ÕO� \HQL� WDQÕ� NRQXODQ� �� NDGÕQ�

NDQVHULQGHQ�ELULQLQ�PHPH�NDQVHUL�ROGX÷X�EHOLUWLOPLúWLU�������
+HU�\ÕO�����PLO\RQ�LQVDQÕQ�NDQVHU�QHGHQL�LOH�|OG�÷��WDKPLQ�
HGLOPHNWHGLU� ������ 0HPH� NDQVHULQGH� VD÷� NDOÕP� RUDQÕQÕQ�
HUNHQ�WDQÕ��WDUDPD�SURJUDPODUÕ�YH�\HQL�JHOLúWLULOHQ�VLVWHPDWLN�
WHGDYLOHU�VD\HVLQGH�\�NVHN�ROGX÷X�EHOLUWLOPHNWHGLU��������
0HPH� NDQVHUL� \�NVHN� VD÷� NDOÕP� RUDQÕQD� VDKLS� ROPDVÕQD�
UD÷PHQ��GL÷HU�NDQVHUOHU�DUDVÕQGD�KDVWDQÕQ�L\LOL÷LQGHQ�\RNVXQ�
NDOGÕ÷Õ�V�UHQLQ�HQ�X]XQ�ROGX÷X�NDQVHUGLU��%X�H÷LOLP��PHPH�
NDQVHUL� RODQODUÕQ� \DúDPODUÕQÕ�� \ÕOODUFD� V�UHQ� NDUPDúÕN�
SUREOHPOHU� YH� SURVHG�UOHU� QHGHQL\OH� NHVLQWL\H� X÷UDWWÕNODUÕ�
JHUoH÷LQL� \DQVÕWÕ\RU� ������.DQVHU� KDVWDODUÕ� JHQHOOLNOH� LQNDU��
|INH��X\XP��GHSUHV\RQ�YH�NDEXOOHQPH�ROPDN��]HUH�EHú�SVLNR-
ORMLN� X\XP� G|QHPL� \DúDU� ������$QFDN� LQVDQODU� WLSLN� RODUDN�
]RUOXNODUOD� NDUúÕODúWÕNODUÕQGD� X\XP� J|VWHUPHOHULQH� YH� ]RU�
NRúXOODUGD� GLUHQPHOHULQH� UD÷PHQ�� ELU� NDQVHU� WHúKLVL� LOH�
NDUúÕODúWÕNODUÕQGD� WHSNLOHUL� YH� EDúD� oÕNPD� PHNDQL]PDODUÕ�
IDUNOÕOÕN�J|VWHUHELOLU�������'LUHQoOL�NLúL��EDúDUÕVÕ]OÕN�YH�DNVDN-
OÕNODU�\DúD\DQ��DQFDN�GDKD�VRQUD�JHUL�G|QHQ�YH�EX�GHQH\LPL�
E�\�PHN�LoLQ�NXOODQDQ�NLúLGLU�������0HPH�NDQVHULQGHQ�NXUWX-
ODQODUÕQ�GD\DQÕNOÕOÕ÷Õ��RQODUD�GDKD�ROXPOX�ELU�\DúDP�V�UPHN�
LoLQ�|QHPOL�ELU�LYPH�VD÷ODU�YH�\DúDP�NDOLWHOHULQL�HWNLOHU�������
.LúLQLQ� ELU� GXUXPD� ROXPOX� WHSNL� YHUHELOPHVL�� VWUHVH� YH�
VÕNÕQWÕ\D� X\XP� VD÷ODPDVÕ� RODUDN� WDQÕPODQDQ� SVLNRORMLN�
GD\DQÕNOÕOÕN��PHPH�NDQVHUOL�ELU�NDGÕQÕQ�E|\OH� WUDYPDWLN�ELU�
ROD\OD�EDú�HWPHVLQL�VD÷ODU�����������0HPH�NDQVHULQLQ�WHGDYL�
HGLOHELOLU�ELU�KDVWDOÕN�ROPDVÕ�YH�ELUoRN�WHGDYL�VHoHQH÷L�ROPDVÕ�
LQDQFÕ\OD�KDUHNHW�HGHQ�NDGÕQODU�ROXPOX�EDú�HWPH�VWUDWHMLOHUL�
JHOLúWLUPHNWHGLUOHU� ������ 0HPH� NDQVHUL� WDQÕVÕ� DOPDVÕ\OD�
ELUOLNWH� KDVWDOÕN� V�UHFLQL� NDEXOOHQPH\H� oDOÕúDQ� NDGÕQODUGD�
SVLNRORMLN�GD\DQÕNOÕOÕN�V�UHFL�GH�EDúODPDNWDGÕU��7DQÕ�DOPD\OD�
ELUOLNWH�EDúOD\DQ�EX�V�UHo�VDGHFH�FHUUDKL� WHGDYL�DúDPDVÕQGD�
GH÷LO�NHPRWHUDSL��UDG\RWHUDSL�JLEL�oHúLWOL�WHGDYL�DúDPDODUÕQGD�
YH� KDWWD� \DúDP� ER\X� GD� GHYDP� HGHELOPHNWHGLU�� g]HOOLNOH�
\DúDPD�WXWXQPDN�LVWH\HQ�NDGÕQODUÕQ�PHPHVLQL�KDWWD�VD÷ODP�
PHPHVLQL� ELOH� IHGD� HWPHN� GXUXPXQGD� NDOPDODUÕ� SVLNRORMLN�
VD÷ODPOÕ÷Õ� HWNLOHPHNWHGLU�� %X� V�UHoOH� LOJLOL� GH� \DSÕODQ� ELU�
oDOÕúPD�SVLNRORMLN�VD÷ODPOÕ÷Õ�G�ú�N�NDGÕQODUGD�EHGHQ� LPDMÕ�
DOJÕVÕQÕQ� ROXPVX]� HWNLOHQGL÷L� YH� WHGDYL� \DQ� HWNLOHULQGHQ�
úLND\HWOHULQ�DUWWÕ÷Õ�VRQXFXQD�XODúÕOGÕ÷ÕQÕ�EHOLUWPLúWLU�������%X�
QHGHQOH� SVLNRORMLN� VD÷ODPOÕ÷ÕQ� DUWÕUÕOPDVÕ\OD� KDVWDOÕN� YH�
WHGDYL� V�UHFLQLQ� GDKD� L\L� \|QHWLOHFH÷L� V|\OHQHELOLU�� 0HPH�
NDQVHUL� DPHOL\DWÕ� VRQUDVÕ� NDGÕQODU�� VRV\DO� GHVWHN� DUDPD�
V�UHFLQGH� WRSOXPXQ� GHVWH÷L\OH� SVLNRORMLN� GD\DQÕNOÕOÕ÷Õ� YH�
\DúDP� GR\XPXQX� JHOLúWLUPHNWHGLU� ������ 0HPH� NDQVHULQLQ�
WHGDYL� V�UHFL�� NDQVHULQ� HYUHVL�� DPHOL\DWWDQ� VRQUD� IL]LNVHO�
HJ]HUVL]� \DSPD� GXUXPX�� ELUH\VHO� GHVWHN�PHNDQL]PDODUÕ� YH�
VRV\DO� GHVWHN� PHNDQL]PDODUÕ�� KDVWDODUÕQ� UHKDELOLWDV\RQXQX��
ELUH\H� \|QHOLN� KHPúLUHOLN� JLULúLPOHULQL� YH� \DúDP� NDOLWHVLQL�
DUWÕUDQ�SVLNRORMLN�GD\DQÕNOÕOÕ÷Õ�HWNLOHPHNWHGLU�������
0HPH�NDQVHUL�KDNNÕQGD�JHUHNOL�ELOJLOHUL�DOGÕNWDQ�VRQUD�KDVWD-
ODU� NHQGLOHULQGHQ� HPLQ� ROXUODU� ������ %X� QHGHQOH� KDVWDODUÕQ�
H÷LWLP� YH� GDQÕúPDQOÕN� KL]PHWOHUL� LOH� KDVWDOÕN�� WHGDYL� YE��
NRQXODUGD� ELOJLOHQGLULOPHVL� YH� SVLNRORMLN� RODUDN� UDKDWODWÕO-
PDVÕ�JHUHNLU�
0HPH�NDQVHUOL�NDGÕQODUÕQ�SVLNRORMLN�GD\DQÕNOÕOÕNODUÕ�LOH�LOJLOL�
\DSÕODQ�oDOÕúPDODUGD��KDVWDODUD�X\JXODQDQ�NDKNDKD� WHUDSLVL-
QLQ� \DúDP� NDOLWHVLQL� YH� SVLNRORMLN� GD\DQÕNOÕOÕ÷Õ� DUWÕUGÕ÷Õ��
XPXGX� WHúYLN� HWPHQLQ� KDVWDODUÕQ� SVLNRORMLN� GD\DQÕNOÕOÕ÷ÕQÕ�
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DUWÕUDELOHFH÷L� YH� KHPúLUHOHULQ� P�GDKDOHOHULQLQ� GDKD� HWNLOL�
ROPDVÕ� LoLQ� XPXGX� WHúYLN� HWPH\H� RGDNODQPDODUÕ� JHUHNWL÷L��
GX\JX�RGDNOÕ�EDúD�oÕNPD\Õ�NXOODQDQODUÕQ��WHúKLV�YH�DPHOL\DW-
ODUÕQÕ� VWUHVOH� NDUúÕODGÕNODUÕ�� SUREOHP� RGDNOÕ� EDúD� oÕNPD\Õ�
NXOODQDQODUÕQ��GDKD� ID]OD�GD\DQÕNOÕOÕ÷Õ�YH�Hú�GHVWH÷L�ROGX÷X�
EHOLUWLOPLúWLU����������
0DUX]� NDOÕQDQ� ULVNOHULQ� HWNLVLQLQ� D]DOWÕOPDVÕ� YH� RUWDGDQ�
NDOGÕUÕOPDVÕ�LoLQ�NRUX\XFX�YH�GHVWHNOH\LFL�IDNW|UOHULQ�EXOXQ-
PDVÕ� SVLNRORMLN� GD\DQÕNOÕOÕ÷ÕQ� JHOLúLPL� DoÕVÕQGDQ� |QHP�
DU]HWPHNWHGLU� ������0HPH�NDQVHUOL� KDVWDODUÕQ�� |]� \HWHUOLOLN��
DLOH� GHVWH÷L�� VRV\DO� GHVWHN�� IL]LNVHO� HJ]HUVL]� JLEL� GHVWHN�
PHNDQL]PDODUÕ�EXOXQPDNWDGÕU����������0HPH�NDQVHUL�VRQUDVÕ�
VD÷NDODQ� ELUH\OHULQ� SVLNRORMLN� GD\DQÕNOÕOÕ÷Õ�� Lo� GHVWHN�
PHNDQL]PDODUÕ� �ELUH\LQ� NLúLVHO� |]HOOLNOHUL�� ELOLúVHO� GH÷HU-
OHQGLUPH�YE���YH�GÕú�GHVWHN�PHNDQL]PDODUÕ��VD÷OÕN�oDOÕúDQODUÕ��
DLOH�YH�VRV\DO�oHYUH�YE���DUDVÕQGDNL�HWNLOHúLPOH�GHVWHNOHQHEL��
OLU�� %X� QHGHQOH� EX� V�UHoWH� ELUH\VHO� YH� VRV\DO� LOHUL\H� G|Q�N�
IDNW|UOHUOH� KDVWDODUÕQ� SVLNRORMLN� \�N�Q�� KDILIOHWPH\H� YH�
J�QO�N� \DúDPGDNL� UROOHULQH� \HQLGHQ� G|QPHOHULQL� VD÷ODPDN�
JHUHNLU�� g]HOOLNOH� VRQ� \ÕOODUGD� H÷LWLP� YH� GDQÕúPDQOÕN�
KL]PHWOHUL�LOH�KDVWDODUÕQ�JHUHNVLQLPOHUL�WHVSLW�HGLOHUHN��PHPH�
NDQVHULQLQ� FHUUDKL� VRQUDVÕ� GHYDP� HGHQ� WHGDYL� V�UHFLQGH�
\DúDQDQ�VRUXQODUD�NDUúÕ�KDVWDODUÕ�GHVWHNOH\LFL�\|QGH�JLULúLP-
OHU� X\JXODQPDNWDGÕU�� gUQH÷LQ�� DPHOL\DW� VRQUDVÕ� IL]LNVHO�
HJ]HUVL]�� NDKNDKD� WHUDSLOHUL�� Hú� GHVWHN� WHUDSLOHUL�� DNUDQ�
UHKEHUOL÷L� YH� H÷LWLPOHUL�� ZHE� WDEDQOÕ� X\JXODPDOÕ� JLULúLPOHU��
PRELO� X\JXODPDOÕ� H÷LWLPOHU� X\JXODQPDNWDGÕU�
������������������ +DVWDODUÕQ� NDUúÕODQPD\DQ� LKWL\DoODUÕ�
GR÷UXOWXVXQGD� P�GDKDOHOHUGH� EXOXQDUDN� RQODUÕQ� SVLNRORMLN�
GD\DQÕNOÕOÕNODUÕQD�NDWNÕ�VD÷ODQPDOÕGÕU��
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.DQVHU� W�UOHUL� DUDVÕQGD� VÕN� NDUúÕODúÕODQ� PHPH� NDQVHULQGH�
KDVWDODU� NDUPDúÕN� WHGDYL� YH� EDNÕP� V�UHoOHULQGHQ� JHoPHN�
]RUXQGD� ROGXNODUÕQGDQ�EX� KDVWDOÕN� YH� KDVWDOÕ÷ÕQ� GHYDPÕQGD�
NDUúÕODúÕODQ�VRUXQODUOD�EDú�HGHELOPHGH�SVLNRORMLN�GD\DQÕNOÕOÕN�
|QHP�DU]HWPHNWHGLU��0HPH�NDQVHULQLQ�WHGDYL�V�UHFL��NDQVHULQ�
HYUHVL�� DPHOL\DWWDQ� VRQUD� IL]LNVHO� HJ]HUVL]� \DSPD� GXUXPX��
ELUH\VHO�GHVWHN�PHNDQL]PDODUÕ�YH�VRV\DO�GHVWHN�PHNDQL]PD-
ODUÕ�� KDVWDODUÕQ� UHKDELOLWDV\RQX�� ELUH\H� \|QHOLN� KHPúLUHOLN�
JLULúLPOHULQL� YH� \DúDP� NDOLWHVLQL� DUWÕUDQ� SVLNRORMLN�
GD\DQÕNOÕOÕ÷Õ� HWNLOHPHNWHGLU�� +DVWDODUÕQ� WHGDYL� YH� EDNÕP�
V�UHFLQGH�NDUúÕODúWÕNODUÕ�]RUOXNODU�LOH�GÕú�GHVWHN�PHNDQL]PD-
ODUÕQGDQ� RODQ� IL]LNVHO� HJ]HUVL]�� H÷LWLP� YH� GDQÕúPDQOÕN� JLEL�
KHPúLUHOLN� JLULúLPOHUL� LOH� GHVWHNOHQPHOHUL� JHUHNPHNWHGLU��
+HPúLUHOHU��KDVWDODUÕ�DUDVÕQGDNL�N�OW�UHO�YH�GLQL�IDUNOÕOÕNODUÕ�
DQODPDOÕ�� RQODUÕQ� IL]\RORMLN� YH� SVLNRORMLN� LKWL\DoODUÕQÕ�
]DPDQÕQGD� |÷UHQPHOLGLU�� %�W�QF�O� DLOH� \DNODúÕPÕQÕQ�
�]HULQGH� GXUDUDN�� DLOH� \DúDPÕQGDNL� DGDSWDV\RQ� V�UHFL� YH�
PHPH�NDQVHUL�LOH�EDúD�oÕNPD�\ROODUÕQÕ�DUDúWÕUPDOÕGÕU��.OLQLN�
KHPúLUHOHULQLQ�KDVWDODUÕ�GH÷HUOHQGLUPHVLQH�YH�PHPH�NDQVHU-
LQH�GDKD�L\L�X\XP�VD÷ODPDVÕQD�\DUGÕPFÕ�RODELOHFHN�NDSVDPOÕ�
ELU�GH÷HUOHQGLUPH�VLVWHPL�JHOLúWLUPHN�LoLQ�EX�DODQGD�oDOÕúPD-
ODU�\DSÕOPDVÕ�JHUHNPHNWHGLU��

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

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



ÖZ 
Amaç: 
=RUOXNODUOD�NDUúÕODúDQ�LQVDQ�EX�GXUXPD�NDUúÕ�VDEUHGHU��X\XP�J|VWHULU�DQFDN�NDQVHU�WDQÕVÕ�DOGÕ÷ÕQ-
GD�oRN�IDUNOÕ�WHSNLOHU�J|VWHUHELOLU��%X�GXUXPOD�EDúD�oÕNPDN�LoLQ�IDUNOÕ�PHNDQL]PDODU�JHOLúWLUHELO-
LU��0HPH�NDQVHULQLQ�HUNHQ�HYUHVLQGH�X\XPVX]OXN�YH�GHSUHV\RQ�JLEL�VRUXQODU�J|U�OHELOLU��%X�JLEL�
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JHoHUNHQ�EX�KDVWDOÕN�LOH�\D�GD�KDVWDOÕ÷ÕQ�JHWLUGL÷L�VRUXQODUOD�EDúHGHELOPHN�LoLQ�SVLNRORMLN�RODUDN�
GD\DQÕNOÕ�ROPDODUÕ�JHUHNPHNWHGLU��0HPH�NDQVHULQLQ�]RUOX�WHGDYL�V�UHFL�VRQXFXQGD�KD\DWWD�NDODQ�
ELUH\OHU� ELUoRN� HQJHOOH� NDUúÕODúPDNWD� YH� ELU� P�FDGHOH� V�UHFL� \DúDPDNWDGÕUODU�� 3VLNRORMLN�
GD\DQÕNOÕOÕ÷Õ�DUWÕUPDN�LoLQ�ULVN�IDNW|UOHULQLQ�D]DOWÕOPDVÕ�YH�\RN�HGLOPHVL�NRUX\XFX�YH�GHVWHNOH\LFL�
IDNW|UOHU� LOH�P�PN�QG�U��0HPH�NDQVHUL� WHGDYL� YH� EDNÕP� V�UHFLQGH�ELUH\VHO� YH� VRV\DO� GHVWHN�
PHNDQL]PDODUÕ�JLEL�ELUoRN�IDNW|U�SVLNRORMLN�GD\DQÕNOÕOÕ÷Õ�HWNLOHPHNWHGLU��øo�GHVWHN�PHNDQL]PD-
ODUÕ��ELUH\LQ�NLúLVHO�|]HOOLNOHUL��ELOLúVHO�GH÷HUOHQGLUPH�YE���YH�GÕú�GHVWHN�PHNDQL]PDODUÕ��VD÷OÕN�
oDOÕúDQODUÕ�� DLOH� YH� VRV\DO� oHYUH� YE��� � LOH�PHPH� NDQVHULQGH� KDVWDODUÕQ� SVLNRORMLN� GD\DQÕNOÕOÕ÷Õ�
DUWÕUÕODELOLU��0HPH� NDQVHUL� FHUUDKL� WHGDYL� VRQUDVÕQGD� KDVWDODU� EX�PHNDQL]PDODU� LOH� GHVWHNOHQ-
PHOLGLU�
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ABSTRACT 
3HRSOH� ZKR� HQFRXQWHU� GLIILFXOWLHV� DUH� SDWLHQW� DQG� DGDSW� WR� WKLV� VLWXDWLRQ�� EXW� ZKHQ� WKH\� DUH�
GLDJQRVHG�ZLWK�FDQFHU�� WKH\�PD\� VKRZ�YHU\�GLIIHUHQW� UHDFWLRQV�� �7KH\�PD\�GHYHORS�GLIIHUHQW�
PHFKDQLVPV�WR�GHDO�ZLWK�WKLV�VLWXDWLRQ��3UREOHPV�VXFK�DV�LQFRPSDWLELOLW\�DQG�GHSUHVVLRQ�FDQ�EH�
VHHQ�LQ�WKH�HDUO\�VWDJH�RI�EUHDVW�FDQFHU��7KH�LPSRUWDQFH�RI�SV\FKRORJLFDO�UHVLOLHQFH�HPHUJHV�LQ�
FRSLQJ�ZLWK�VXFK�SUREOHPV��7KH�WHUP�3V\FKRORJLFDO�5HVLOLHQFH��GHULYHG�IURP�WKH�/DWLQ��UHVLO-
LHQV�� URRW�� DOVR� KDV�PHDQLQJV� VXFK� DV� UHVLOLHQFH�� HQGXUDQFH�� VWUHQJWK�� TXLFN� UHFRYHU\� SRZHU��
DELOLW\� WR� RYHUFRPH� GLIILFXOWLHV�� IOH[LELOLW\�� ,Q� EUHDVW� FDQFHU�� ZKLFK�ZH� HQFRXQWHU� IUHTXHQWO\��
SDWLHQWV�QHHG�WR�EH�SV\FKRORJLFDOO\�UHVLOLHQW�LQ�RUGHU�WR�FRSH�ZLWK�WKLV�GLVHDVH�RU�WKH�SUREOHPV�
FDXVHG�E\�WKH�GLVHDVH��ZKLOH�JRLQJ�WKURXJK�YHU\�FRPSOH[�WUHDWPHQW�SURFHVVHV��$V�D�UHVXOW�RI�WKH�
GLIILFXOW� WUHDWPHQW�SURFHVV�RI�EUHDVW�FDQFHU�� LQGLYLGXDOV�ZKR�VXUYLYH� IDFH�PDQ\�REVWDFOHV�DQG�
H[SHULHQFH�D�VWUXJJOH��7R�LQFUHDVH�SV\FKRORJLFDO�UHVLOLHQFH��UHGXFLQJ�DQG�HOLPLQDWLQJ�ULVN�IDFWRUV�

LV� SRVVLEOH� ZLWK� SURWHFWLYH� DQG� VXSSRUWLYH� IDFWRUV�� 0DQ\�
IDFWRUV� VXFK� DV� LQGLYLGXDO� DQG� VRFLDO� VXSSRUW� PHFKDQLVPV�
DIIHFW� SV\FKRORJLFDO� UHVLOLHQFH� LQ� WKH� WUHDWPHQW� DQG� FDUH�
SURFHVV� RI� EUHDVW� FDQFHU�� 7KH� SV\FKRORJLFDO� UHVLOLHQFH� RI�
SDWLHQWV� ZLWK� EUHDVW� FDQFHU� FDQ� EH� LQFUHDVHG� ZLWK� LQWHUQDO�
VXSSRUW�PHFKDQLVPV��SHUVRQDO�FKDUDFWHULVWLFV�RI�WKH�LQGLYLGX-
DO�� FRJQLWLYH� HYDOXDWLRQ�� HWF��� DQG� H[WHUQDO� VXSSRUW� PHFKD-
QLVPV��KHDOWK�ZRUNHUV��IDPLO\�DQG�VRFLDO�HQYLURQPHQW��HWF����
$IWHU� EUHDVW� FDQFHU� VXUJLFDO� WUHDWPHQW�� SDWLHQWV� VKRXOG� EH�
VXSSRUWHG�ZLWK�WKHVH�PHFKDQLVPV�
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øQVDQ� GR÷DVÕ� JHUH÷L� KD\DO� J�F��� PDQWÕ÷Õ�� GX\JXVDOOÕ÷Õ��
LQFHOL÷L� YH� NDEDOÕ÷Õ� LOH� oHYUHVLQL� V�UHNOL� GH÷LúWLUHQ� YH�
oHYUHVLQGHQ� HWNLOHQHQ� IDUNOÕ� ELU� \DUDWÕNWÕU�� %X� GXUXP�
VRQXFXQGD�LQVDQODU�WHKOLNHGHQ�NDoPD�YH�NRUXQPD�J�G�V�\OH�
HYULPOHúPLú�ELU�VDYXQPD�|UQH÷L�RODQ�HQGLúH�KDOL�YH�DQNVL\HWH�
GXUXPXQX�\D\JÕQ�RODUDN�\DúDPDNWDGÕU������.DQVHU��DWHURVN-
OHUR]��GHSUHV\RQ��$,'6�YH�]DW�UUH�JLEL�IDUNOÕ�VD÷OÕN�SUREOHP-
OHULQH� NDUúÕ� LQVDQ� Y�FXGXQXQ� JHOLúWLUGL÷L� IDUNOÕ� VDYXQPD�
PHNDQL]PDODUÕ�YDUGÕU������3URDNWLI�NDQVHU�WHGDYLVL�DúDPDVÕQ-
GDQ�JHoWLNWHQ�VRQUD��PHPH�NDQVHULQGHQ�NXUWXODQODU�GHQH\LP-
OHPHN�]RUXQGD�ROGXNODUÕ�IL]LNVHO��]LKLQVHO�YH�VRV\DO�GH÷LúLN-
OLNOHUH�X\XP�VD÷ODPD\D�oDOÕúÕUNHQ��|QFHNL�RGDN�QRNWDODUÕQ-
GDQ�X]DNODúDUDN�NDQVHU�WHGDYLVLQH�\|QHOPH\H�EDúODUODU�������
0HPH� NDQVHULQGHQ� NXUWXODQODU�� VDo� G|N�OPHVL�� NLOR� DOÕPÕ��
PDVWHNWRPL�� HOOHUGH� YH\D� D\DNODUGD� SDUHVWH]L� YH� \RUJXQOXN�
JLEL�WHGDYL�ER\XQFD�RUWD\D�oÕNDQ�oHúLWOL�IL]LNVHO�GH÷LúLNOLNOHU�
QHGHQL\OH� ED]HQ� J�QO�N� \DúDPODUÕQGD� NÕVÕWODPDODU� \DúDUODU��
0DVWHNWRPL��PHPH�NDQVHULQGHQ� NXUWXODQODUÕQ� NDGÕQOÕNODUÕQÕ�
ND\EHWPH� G�ú�QFHVLQH� QHGHQ� RODELOHFHN� HQ� |QHPOL� IDNW|U��
OHUGHQ� ELULGLU�� dR÷X� PHPH� NDQVHUL� KDVWDVÕ�� PDVWHNWRPLQLQ�
QHGHQ�ROGX÷X�GHSUHV\RQ�YH�SVLNRORMLN�DQNVL\HWH�JLEL�]LKLQVHO�
UDKDWVÕ]OÕNODU�KLVVHWWL÷LQL�ELOGLUPLúWLU������$\UÕFD��ED]Õ�PHPH�
NDQVHUL�KDVWDODUÕ��WHGDYL�VÕUDVÕQGD�RUWD\D�oÕNDQ�ELOLúVHO�ER]XN-
OXN� QHGHQL\OH� VRV\DO� DNWLYLWHOHUH� NDWÕOPDGD� ]RUOXN�
\DúDGÕNODUÕQÕ�LIDGH�HWPHNWHGLU������+DVWDOÕ÷ÕQ�]RUOX�WHGDYL�YH�
EDNÕP�V�UHFL�VRQUDVÕ�VD÷�NDODQ�ELUH\OHU��\DúDGÕNODUÕ�EX�V�UHFL�
NDEXOOHQLS� J�QO�N� \DúDPODUÕQÕ� GHYDP� HWWLUPH\H� oDOÕúÕUNHQ�
ELUoRN� HQJHOOH� NDUúÕODúPDNWDGÕU�� %X� DúDPDGD� ELU� P�FDGHOH�
V�UHFLQH�JLUPHNWHGLUOHU��/LWHUDW�UGH�ELUH\LQ�NDUúÕODúWÕ÷Õ�]RUOX�
V�UHoOHUGH� EDúD� oÕNPD� PHNDQL]PDODUÕ\OD� QRUPDO� V�UHFH�
G|QPH\H� oDOÕúÕUNHQ� J|VWHUGLNOHUL� GD\DQÕNOÕOÕN� GXUXPXQX�
RUWD\D� NR\PDN� LoLQ� NXOODQÕODQ� YH� D\QÕ� DQODPÕ� NDUúÕOD\DQ�
LIDGHOHU�\HU�DOPDNWDGÕU��%X�LIDGHOHUGHQ�ED]ÕODUÕ��³\ÕOPD]OÕN´��
³SVLNRORMLN� VD÷ODPOÕN´�� ³SVLNRORMLN� GD\DQÕNOÕOÕN´�� ³NHQGLQL�
WRSDUODPD�J�F�´��RODUDN�NDUúÕPÕ]D� oÕNPDNWDGÕU�YH�KHSVL�GH�
³UHVLOLQFH´�WHULPLQH�NDUúÕOÕN�JHOPHNWHGLU��������
6RQXo�RODUDN��PRGHUQ�WRSOXPODUGD�PHPH�NDQVHULQGHQ�NXUWX-
ODQODUÕQ�VD\ÕVÕQÕQ�V�UHNOL�RODUDN�DUWWÕ÷Õ�J|]�|Q�QH�DOÕQGÕ÷ÕQGD��
VD÷OÕN� X]PDQODUÕQÕQ� PHPH� NDQVHULQGHQ� VD÷� NDODQODUÕQ�
\DúDGÕ÷Õ� GH÷LúLNOLNOHUH� GLNNDW� HWPHOL�� KDVWDOÕN� V�UHFLQGH�
P�FDGHOHOHULQH� DNWLI� GHVWHN� VD÷ODPDQÕQ� \ROODUÕQÕ� EXOPD\D�
oDOÕúPDOÕGÕU��g]HOOLNOH�VD÷OÕN�X]PDQODUÕ��PHPH�NDQVHUL�KDVWD-

ODUÕQÕQ� GH÷LúHQ� GXUXPODUÕQD� ROXPOX� ELU� úHNLOGH� DGDSWH�
RODELOPHOHUL� LoLQ� Lo� J�oOHULQL� �GD\DQÕNOÕOÕNODUÕQÕ�� JHOLúWLUPH��
OHULQH�\DUGÕPFÕ�ROPDOÕGÕU�������%X�GHUOHPH�7�UNoH�OLWHUDW�UGH�
IDUNOÕ� WDQÕPODPDODUOD�NDUúÕOÕN�EXODQ�³UHVLOLHQFH´�NDYUDPÕQÕQ�
WDQÕPODQPDVÕ�� |]HOOLNOH� EX� NDYUDPOD� LOLQWLOL� RODUDN� PHPH�
NDQVHUL�KDVWDODUÕQÕQ�\DúDGÕ÷Õ�J�oO�NOHUL��KDVWDODUÕQ�J�oOHQGLU-
LOPHVLQH� YH� SVLNRORMLN� GD\DQÕNOÕOÕNODUÕQÕ� DUWÕUPD\D� \|QHOLN�
\DSÕODELOHFHNOHUL�RUWD\D�NR\PDN�DPDFÕ\OD�\D]ÕOPÕúWÕU��
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/DWLQFH�³UHVLOLHQV´��\ÕOPD]�VD÷ODP��N|N�QGHQ�W�UHWLOPLú�RODQ�
³\ÕOPD]OÕN�� GD\DQÕNOÕOÕN�� VD÷ODPOÕN�� GLUHQo� �UHVLOLHQFH�´� ELU�
PDGGHQLQ�HVQHNOL÷L�YH�LON�KDOLQH�NROD\OÕNOD�G|QHELOPHVLGLU�
������ 'LUHQoOLOLN�� GD\DQÕNOÕOÕN�� \ÕOPD]OÕN�� oDEXN� L\LOHúPH�
J�F��� ]RUOXNODUÕQ� �VWHVLQGHQ� JHOHELOPH� J�F��� SVLNRORMLN�
VD÷ODPOÕN��HVQHNOLN��HODVWLNL\HW�JLEL�DQODPODUÕ�RODQ�EX�NDYUDP�
$PHULNDQ� +HULWDJH� 6|]O�÷�¶QGH� ������� ����� ³GH÷LúLP��
KDVWDOÕN� YH� N|W�� NDGHUGHQ� KÕ]OÕFD� NXUWXOPD�� L\LOHúPH´��
:HEVWHU�<HQL�<LUPLQFL�<�]\ÕO� øQJLOL]FH� 6|]O�÷�¶QH� �������
�����J|UH�GH�³VÕNÕúWÕUÕOGÕNWDQ�VRQUD�HVNL�KDOLQH�JHOPHN�G|Q-
PHN�YH�J�o��HQHUML��FHVDUHW�ND]DQPDN´�DQODPODUÕQD�JHOPHNWH-
GLU��6XQDJD�YH�)XWDZDWDUL
\H�J|UH��������PHPH�NDQVHULQGHQ�
NXUWXODQODUÕQ� GD\DQÕNOÕOÕ÷Õ�� VWUHV� HWNHQLQH� PDUX]� NDOVD� ELOH�
SVLNRORMLN� RODUDN� ELU� VD÷OÕN� GXUXPXQX� V�UG�UPH� \HWHQH÷L��
JHoLFL� ELU� VRUXQ� ROGX÷XQGD� EXQXQ� �VWHVLQGH� JHOHELOPH��
VD÷OÕ÷ÕQÕ�JHUL�ND]DQPD�EHFHULVLGLU�������
0DVWHQ�YH�GL÷HUOHUL�������������³\ÕOPD]OÕN´�RODUDN�QLWHOHQGLU-
GLNOHUL�EX�NDYUDPÕQ�OLWHUDW�UGH��o�WHPHO�\ÕOPD]OÕN�ROJXVXQXQ�
WDQÕPODPDVÕQGD�NXOODQÕOGÕ÷ÕQÕ�EHOLUWPLúOHUGLU��

%LULQFL�� ³\�NVHN� ULVN� DOWÕQGD\NHQ� ELOH�� ROXPVX]OXNODUD�
UD÷PHQ�]RUOXNODUÕQ��VWHVLQGHQ�JHOHUHN�EHNOHQHQGHQ�GDKD�L\L�
JHOLúLP� J|VWHUHQ� ELUH\OHULQ� D\DNWD� NDOPDODUÕQÕ� VD÷OD\DQ�
|]HOOLN� YH\D� NLúLVHO� ELU� \HWHQH÷H� VDKLS� ROGXNODUÕ� LQDQFÕ´QÕ�
WDQÕPODPDN� LoLQ�NXOODQÕOPDNWDGÕU��2OXPVX]�YH�]RUOX�\DúDP�
NRúXOODUÕQGD� \HWLúPLú� ROPDVÕQD� UD÷PHQ� �QO�� \D� GD� EDúDUÕOÕ�
ROPXú�NLúLOHULQ�\DúDP�|\N�OHUL�EX�GXUXPXQ�|UQH÷L�RODELOLU��
øNLQFL��6WUHVOL�\DúDP�NRúXOODUÕQGD�ELUH\LQ�GXUXPD�KÕ]OÕ�DGDSWH�
RODELOPH�\HWHQH÷LQL� WDQÕPODU��%RúDQPD�� DLOHGH� oDWÕúPD�JLEL�
WHPHO� ELU� VWUHV� IDNW|U�Q�� \D� GD� ELUGHQ� ID]OD� YH� IDUNOÕ� VWUHV�
IDNW|UOHULQL�GH�RGDN�QRNWDVÕ�RODUDN�DOÕU��)DUNOÕ�VWUHV�ND\QDN-
ODUÕQÕQ��oRFXNODUÕQ�GDYUDQÕúODUÕ��]HULQGHNL�ROXPVX]�HWNLOHULQL�
YH� LQFLQHELOLUOLNOHULQL� �YXOQHUDELOLW\�� DUWWÕUDQ� IDNW|UOHUOH�
ELUOLNWH�ROXPVX]�HWNLOHUL�D]DOWDQ�NRUX\XFX�IDNW|UOHUL��SURWHF-
WLYH�IDFWRUV��GH�LQFHOHU��ho�QF���LVH�WUDYPD\Õ��DQQH���EDED�\D�
GD�NDUGHúLQ�|O�P��JLEL��DWODWPDNWÕU��%X�JUXSWDNL�DUDúWÕUPDODU��
WUDYPDQÕQ� RODVÕ� HWNLOHULQGHQ� NXUWXOPDGD� |QHPOL� HWNLVL� RODQ�
ELUH\VHO� |]HOOLNOHU� YH� IDUNOÕOÕNODUÕ� LUGHOH\HQ� oDOÕúPDODUGÕU��
6WUHV� ND\QDNODUÕ� DúÕUÕ� úHNLOGH� DUWWÕ÷ÕQGD�� \ÕOPD]OÕN�� \HULQL�
WUDYPDWLN�\DúDQWÕ\D�EÕUDNÕU��.LúLOHULQ�EX�VWUHVOHUGHQ�D]�\D�GD�
oRN� HWNLOHQPHVL� QRUPDOGLU�� <ÕSUDWÕFÕ� \DúDP� GHQH\LPOHUL�
NLúLOHULQ�\DúDP�NDOLWHVLQL�GH�D]DOWDELOPHNWHGLU��gQHPOL�RODQ�
EX�VWUHV� LOH�EDú�HWPH�PHNDQL]PDODUÕQÕ�oDOÕúWÕUPDN�LoLQ�J�FH�
YH� EHOLUOL� \HWHQHNOHUH� VDKLS� ROPDNWÕU�� 6WUHV� ROXúWXUDFDN�
GXUXPODUÕ� \D� GD� WUDYPDWLN� GXUXPODUÕ� |QOH\LFL� WHGELUOHULQ�
DOÕQPDVÕ�JHUHNLU�������
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'�Q\DGD� YH� �ONHPL]GH� VÕN� J|U�OHQ�PHPH�NDQVHULQLQ� IDUNOÕ�
WHGDYL� W�UOHUL� EXOXQPDNWDGÕU�� %X� WHGDYL� W�UOHUL� KDVWDQÕQ�
GXUXPXQD� J|UH� YH� KDVWDOÕ÷ÕQ� HYUHVLQH� J|UH� GH÷LúPHNWHGLU��
5DG\RWHUDSL�� NHPRWHUDSL�� N|N� K�FUH� WHGDYLVL�� KRUPRQDO�
WHGDYLOHU��FHUUDKL�WHGDYLOHU��EL\RORMLN�WHGDYLOHU��LPP�QRWHUDSL��
NDQVHU� DúÕODUÕ� �K�FUH� ED]OÕ� WHGDYLOHU��� NDQVHU� E�\�PH�
LQKLELW|UOHUL�� JHQ� WHUDSL�� IRWRGLQDPLN� WHGDYL�� UDG\RIUHNDQV�
DEODV\RQ� WHGDYLVL�� KLSHUEDULN� RNVLMHQ� WHGDYLVL� ROPDN� �]HUH�
oRN� oHúLWOL� WHGDYL� VHoHQHNOHUL� EXOXQPDNWDGÕU� ���������'L÷HU�
WHGDYLOHUH�HúOLN�HGHQ�FHUUDKL�WHGDYL�V�UHFLQLQ�KDVWDODUÕQ�KHP�
IL]LNVHO�KHP�SVLNRORMLN�RODUDN�HQ�oRN�HWNLOHQGL÷L�WHGDYL�W�U��
ROGX÷X� V|\OHQHELOLU��$PHOL\DW� VRQUDVÕ� PHPH� NDQVHUL� KDVWD-
ODUÕQGD�]LKLQVHO�\RUJXQOXN��DQNVL\HWH��GHSUHV\RQ��X\XP�ER��
]XNOX÷X��\DúDP�NDOLWHVLQGH�D]DOPD��DQNVL\HWH��|INH��JHOHFHN�
KDNNÕQGD�EHOLUVL]OLN��XPXWVX]OXN��LQWLKDU�G�ú�QFHOHUL��VRV\DO�
L]RODV\RQ��EHQOLN�VD\JÕVÕQÕQ�D]DOPDVÕ��EHGHQ�LPDMÕQÕQ�ER]XO-
PDVÕ�� GLúLOLN� |]HOOLNOHULQL� ND\EHWPH�NRUNXVX�YH� FLQVHO� LúOHY�
ER]XNOX÷X� JLEL� GX\JXODQÕPODU� VÕNOÕNOD� J|U�OPHNWHGLU�
���������$PHOL\DW�VRQUDVÕ�J�oV�]O�N�YH��VW�HNVWUHPLWH�IRQNVL-
\RQ� NÕVÕWOÕOÕ÷ÕQD� ED÷OÕ� IL]LNVHO� KDUHNHWVL]OLN� VRQXFXQGD�� NDV�
J�F�QGH�YH�NDUGL\RUHVSLUDWXYDU�GD\DQÕNOÕOÕNWD�D]DOPD�J|U�OH-
ELOLU� ��������� &HUUDKL� LúOHP� VRQUDVÕ� NHPRWHUDSL� WHGDYLVL�
GHYDP� HGHQ� NDGÕQODUGD� \RUJXQOXN�� X\NXVX]OXN�� D÷UÕ��
PXNR]LW�� WDW� YH� NRNX� DOPDGD� GH÷LúLP�� LúWDK� ND\EÕ�� NLOR�
GH÷LúLNOLNOHUL��EXODQWÕ�NXVPD��GL\DUH��NRQVWLSDV\RQ��Q|WURSH-
QL�� HQIHNVL\RQ�� WURPERVLWRSHQL�� NDQDPD�� DORSHVL�� OHQI|GHP��
FLOW�GH÷LúLNOLNOHUL��HO�D\DN�VHQGURPX�YH�WÕUQDN�GH÷LúLNOLNOHUL��
SVLNRORMLN�GH÷LúLNOLNOHU��NHPLN�LOL÷LQLQ�GHSUHV\RQX��FLQVHOOLN�
YH��UHPH�VRUXQODUÕ�JLEL� VHPSWRPODU�J|U�OPHNWHGLU� ���������
&HUUDKL� LúOHP� VRQUDVÕ� \DúDGÕNODUÕ� EX� GH÷LúLNOLNOHU� PHPH�
NDQVHUL�KDVWDODUÕQÕQ�\DúDP�NDOLWHVLQL�GH�FLGGL�úHNLOGH�HWNLOH-
PHNWHGLU� ���������<DúDP� NDOLWHVL� HWNLOHQHQ� EX� KDVWDODU� ELU�
V�UH� VRQUD� SVLNRORMLN� RODUDN� GD� \ÕSUDQPDNWD� YH� KDVWDOÕNOD�
EDúD� oÕNPD� ]RUODúPDNWDGÕU�� +DVWDODUÕQ� NLúLOLN� |]HOOLNOHUL� GH�
KDVWDOÕNOD� EDúD� oÕNPD� NRQXVXQGD� HWNLOL� ELU� IDNW|UG�U��$\QÕ�
GXUXPOD�NDUúÕODúDQ�LNL�KDVWDQÕQ�EDú�HWPH�V�UHFL�IDUNOÕ�RODELOLU��
gUQH÷LQ�� L\LPVHU� LQVDQODU�� EDúNDODUÕ\OD� NRQXúPDN�� \HQL�
KRELOHU� EXOPDN� JLEL� ROXPOX� EDúD� oÕNPD� \|QWHPOHUL� NXOOD-
QDUDN� ]RUOXNODUÕQ� �VWHVLQGHQ� JHOPH� H÷LOLPLQGHGLU� ������ %X�
QHGHQOH� L\LPVHUOL÷LQ�� GDKD� L\L� GD\DQÕNOÕOÕN� ROXúWXUGX÷X�
J|VWHULOPLúWLU� ������ 0LQQHWWDUOÕN�� ELU� ELUH\LQ� KD\DWÕQGD�
DOJÕODGÕ÷Õ� \DUDU� YH\D� GHVWHNOHU� LoLQ� WDNGLUOH� NDUúÕOÕN� YHUPH�
|]HOOL÷LGLU��+DVWDOÕ÷ÕQ�ROXPVX]�HWNLVLQL�D]DOWDELOLU�������
 
5-5-�3)6;-:ʈ�+-::)0ʈ�;76:);1�
;)ɥ3)4)64):,)�8;ʈ37472ʈ3�
,)A)61341413�
'�Q\D�JHQHOLQGH����PLO\RQ�YDND\D�XODúDQ�NDQVHU�|QHPOL�ELU�
VD÷OÕN� VRUXQX� ROPD\D� GHYDP� HWPHNWHGLU�� $\UÕFD� G�Q\DGD�
HUNHNOHUGH� LQVLGDQV� RODUDN� LON� VÕUDGD� \HU� DODQ� DNFL÷HU�
NDQVHULQGH�KHU�\ÕO�ELU�PLO\RQ��]HUL�YDND��NDGÕQODUGD�LON�VÕUDGD�
\HU�DODQ�PHPH�NDQVHULQGH� LVH�KHU�\ÕO� LNL�PLO\RQ��]HUL�YDND�
ROGX÷X�EHOLUWLOPHNWHGLU�������+DON�6D÷OÕ÷Õ�.XUXPX�WDUDIÕQGDQ�
\D\ÕQODQDQ� 6D÷OÕN� øVWDWLVWLNOHUL�<ÕOOÕ÷Õ� ����� YHULOHULQH� J|UH�
7�UNL\H¶GH� GH� NDGÕQODUGD� HQ� VÕN� J|U�OHQ� NDQVHU� W�U�Q�Q�
PHPH�NDQVHUL� ROGX÷X� YH� KHU� \ÕO� \HQL� WDQÕ� NRQXODQ� �� NDGÕQ�

NDQVHULQGHQ�ELULQLQ�PHPH�NDQVHUL�ROGX÷X�EHOLUWLOPLúWLU�������
+HU�\ÕO�����PLO\RQ�LQVDQÕQ�NDQVHU�QHGHQL�LOH�|OG�÷��WDKPLQ�
HGLOPHNWHGLU� ������ 0HPH� NDQVHULQGH� VD÷� NDOÕP� RUDQÕQÕQ�
HUNHQ�WDQÕ��WDUDPD�SURJUDPODUÕ�YH�\HQL�JHOLúWLULOHQ�VLVWHPDWLN�
WHGDYLOHU�VD\HVLQGH�\�NVHN�ROGX÷X�EHOLUWLOPHNWHGLU��������
0HPH� NDQVHUL� \�NVHN� VD÷� NDOÕP� RUDQÕQD� VDKLS� ROPDVÕQD�
UD÷PHQ��GL÷HU�NDQVHUOHU�DUDVÕQGD�KDVWDQÕQ�L\LOL÷LQGHQ�\RNVXQ�
NDOGÕ÷Õ�V�UHQLQ�HQ�X]XQ�ROGX÷X�NDQVHUGLU��%X�H÷LOLP��PHPH�
NDQVHUL� RODQODUÕQ� \DúDPODUÕQÕ�� \ÕOODUFD� V�UHQ� NDUPDúÕN�
SUREOHPOHU� YH� SURVHG�UOHU� QHGHQL\OH� NHVLQWL\H� X÷UDWWÕNODUÕ�
JHUoH÷LQL� \DQVÕWÕ\RU� ������.DQVHU� KDVWDODUÕ� JHQHOOLNOH� LQNDU��
|INH��X\XP��GHSUHV\RQ�YH�NDEXOOHQPH�ROPDN��]HUH�EHú�SVLNR-
ORMLN� X\XP� G|QHPL� \DúDU� ������$QFDN� LQVDQODU� WLSLN� RODUDN�
]RUOXNODUOD� NDUúÕODúWÕNODUÕQGD� X\XP� J|VWHUPHOHULQH� YH� ]RU�
NRúXOODUGD� GLUHQPHOHULQH� UD÷PHQ�� ELU� NDQVHU� WHúKLVL� LOH�
NDUúÕODúWÕNODUÕQGD� WHSNLOHUL� YH� EDúD� oÕNPD� PHNDQL]PDODUÕ�
IDUNOÕOÕN�J|VWHUHELOLU�������'LUHQoOL�NLúL��EDúDUÕVÕ]OÕN�YH�DNVDN-
OÕNODU�\DúD\DQ��DQFDN�GDKD�VRQUD�JHUL�G|QHQ�YH�EX�GHQH\LPL�
E�\�PHN�LoLQ�NXOODQDQ�NLúLGLU�������0HPH�NDQVHULQGHQ�NXUWX-
ODQODUÕQ�GD\DQÕNOÕOÕ÷Õ��RQODUD�GDKD�ROXPOX�ELU�\DúDP�V�UPHN�
LoLQ�|QHPOL�ELU�LYPH�VD÷ODU�YH�\DúDP�NDOLWHOHULQL�HWNLOHU�������
.LúLQLQ� ELU� GXUXPD� ROXPOX� WHSNL� YHUHELOPHVL�� VWUHVH� YH�
VÕNÕQWÕ\D� X\XP� VD÷ODPDVÕ� RODUDN� WDQÕPODQDQ� SVLNRORMLN�
GD\DQÕNOÕOÕN��PHPH�NDQVHUOL�ELU�NDGÕQÕQ�E|\OH� WUDYPDWLN�ELU�
ROD\OD�EDú�HWPHVLQL�VD÷ODU�����������0HPH�NDQVHULQLQ�WHGDYL�
HGLOHELOLU�ELU�KDVWDOÕN�ROPDVÕ�YH�ELUoRN�WHGDYL�VHoHQH÷L�ROPDVÕ�
LQDQFÕ\OD�KDUHNHW�HGHQ�NDGÕQODU�ROXPOX�EDú�HWPH�VWUDWHMLOHUL�
JHOLúWLUPHNWHGLUOHU� ������ 0HPH� NDQVHUL� WDQÕVÕ� DOPDVÕ\OD�
ELUOLNWH� KDVWDOÕN� V�UHFLQL� NDEXOOHQPH\H� oDOÕúDQ� NDGÕQODUGD�
SVLNRORMLN�GD\DQÕNOÕOÕN�V�UHFL�GH�EDúODPDNWDGÕU��7DQÕ�DOPD\OD�
ELUOLNWH�EDúOD\DQ�EX�V�UHo�VDGHFH�FHUUDKL� WHGDYL�DúDPDVÕQGD�
GH÷LO�NHPRWHUDSL��UDG\RWHUDSL�JLEL�oHúLWOL�WHGDYL�DúDPDODUÕQGD�
YH� KDWWD� \DúDP� ER\X� GD� GHYDP� HGHELOPHNWHGLU�� g]HOOLNOH�
\DúDPD�WXWXQPDN�LVWH\HQ�NDGÕQODUÕQ�PHPHVLQL�KDWWD�VD÷ODP�
PHPHVLQL� ELOH� IHGD� HWPHN� GXUXPXQGD� NDOPDODUÕ� SVLNRORMLN�
VD÷ODPOÕ÷Õ� HWNLOHPHNWHGLU�� %X� V�UHoOH� LOJLOL� GH� \DSÕODQ� ELU�
oDOÕúPD�SVLNRORMLN�VD÷ODPOÕ÷Õ�G�ú�N�NDGÕQODUGD�EHGHQ� LPDMÕ�
DOJÕVÕQÕQ� ROXPVX]� HWNLOHQGL÷L� YH� WHGDYL� \DQ� HWNLOHULQGHQ�
úLND\HWOHULQ�DUWWÕ÷Õ�VRQXFXQD�XODúÕOGÕ÷ÕQÕ�EHOLUWPLúWLU�������%X�
QHGHQOH� SVLNRORMLN� VD÷ODPOÕ÷ÕQ� DUWÕUÕOPDVÕ\OD� KDVWDOÕN� YH�
WHGDYL� V�UHFLQLQ� GDKD� L\L� \|QHWLOHFH÷L� V|\OHQHELOLU�� 0HPH�
NDQVHUL� DPHOL\DWÕ� VRQUDVÕ� NDGÕQODU�� VRV\DO� GHVWHN� DUDPD�
V�UHFLQGH� WRSOXPXQ� GHVWH÷L\OH� SVLNRORMLN� GD\DQÕNOÕOÕ÷Õ� YH�
\DúDP� GR\XPXQX� JHOLúWLUPHNWHGLU� ������ 0HPH� NDQVHULQLQ�
WHGDYL� V�UHFL�� NDQVHULQ� HYUHVL�� DPHOL\DWWDQ� VRQUD� IL]LNVHO�
HJ]HUVL]� \DSPD� GXUXPX�� ELUH\VHO� GHVWHN�PHNDQL]PDODUÕ� YH�
VRV\DO� GHVWHN� PHNDQL]PDODUÕ�� KDVWDODUÕQ� UHKDELOLWDV\RQXQX��
ELUH\H� \|QHOLN� KHPúLUHOLN� JLULúLPOHULQL� YH� \DúDP� NDOLWHVLQL�
DUWÕUDQ�SVLNRORMLN�GD\DQÕNOÕOÕ÷Õ�HWNLOHPHNWHGLU�������
0HPH�NDQVHUL�KDNNÕQGD�JHUHNOL�ELOJLOHUL�DOGÕNWDQ�VRQUD�KDVWD-
ODU� NHQGLOHULQGHQ� HPLQ� ROXUODU� ������ %X� QHGHQOH� KDVWDODUÕQ�
H÷LWLP� YH� GDQÕúPDQOÕN� KL]PHWOHUL� LOH� KDVWDOÕN�� WHGDYL� YE��
NRQXODUGD� ELOJLOHQGLULOPHVL� YH� SVLNRORMLN� RODUDN� UDKDWODWÕO-
PDVÕ�JHUHNLU�
0HPH�NDQVHUOL�NDGÕQODUÕQ�SVLNRORMLN�GD\DQÕNOÕOÕNODUÕ�LOH�LOJLOL�
\DSÕODQ�oDOÕúPDODUGD��KDVWDODUD�X\JXODQDQ�NDKNDKD� WHUDSLVL-
QLQ� \DúDP� NDOLWHVLQL� YH� SVLNRORMLN� GD\DQÕNOÕOÕ÷Õ� DUWÕUGÕ÷Õ��
XPXGX� WHúYLN� HWPHQLQ� KDVWDODUÕQ� SVLNRORMLN� GD\DQÕNOÕOÕ÷ÕQÕ�
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DUWÕUDELOHFH÷L� YH� KHPúLUHOHULQ� P�GDKDOHOHULQLQ� GDKD� HWNLOL�
ROPDVÕ� LoLQ� XPXGX� WHúYLN� HWPH\H� RGDNODQPDODUÕ� JHUHNWL÷L��
GX\JX�RGDNOÕ�EDúD�oÕNPD\Õ�NXOODQDQODUÕQ��WHúKLV�YH�DPHOL\DW-
ODUÕQÕ� VWUHVOH� NDUúÕODGÕNODUÕ�� SUREOHP� RGDNOÕ� EDúD� oÕNPD\Õ�
NXOODQDQODUÕQ��GDKD� ID]OD�GD\DQÕNOÕOÕ÷Õ�YH�Hú�GHVWH÷L�ROGX÷X�
EHOLUWLOPLúWLU����������
0DUX]� NDOÕQDQ� ULVNOHULQ� HWNLVLQLQ� D]DOWÕOPDVÕ� YH� RUWDGDQ�
NDOGÕUÕOPDVÕ�LoLQ�NRUX\XFX�YH�GHVWHNOH\LFL�IDNW|UOHULQ�EXOXQ-
PDVÕ� SVLNRORMLN� GD\DQÕNOÕOÕ÷ÕQ� JHOLúLPL� DoÕVÕQGDQ� |QHP�
DU]HWPHNWHGLU� ������0HPH�NDQVHUOL� KDVWDODUÕQ�� |]� \HWHUOLOLN��
DLOH� GHVWH÷L�� VRV\DO� GHVWHN�� IL]LNVHO� HJ]HUVL]� JLEL� GHVWHN�
PHNDQL]PDODUÕ�EXOXQPDNWDGÕU����������0HPH�NDQVHUL�VRQUDVÕ�
VD÷NDODQ� ELUH\OHULQ� SVLNRORMLN� GD\DQÕNOÕOÕ÷Õ�� Lo� GHVWHN�
PHNDQL]PDODUÕ� �ELUH\LQ� NLúLVHO� |]HOOLNOHUL�� ELOLúVHO� GH÷HU-
OHQGLUPH�YE���YH�GÕú�GHVWHN�PHNDQL]PDODUÕ��VD÷OÕN�oDOÕúDQODUÕ��
DLOH�YH�VRV\DO�oHYUH�YE���DUDVÕQGDNL�HWNLOHúLPOH�GHVWHNOHQHEL��
OLU�� %X� QHGHQOH� EX� V�UHoWH� ELUH\VHO� YH� VRV\DO� LOHUL\H� G|Q�N�
IDNW|UOHUOH� KDVWDODUÕQ� SVLNRORMLN� \�N�Q�� KDILIOHWPH\H� YH�
J�QO�N� \DúDPGDNL� UROOHULQH� \HQLGHQ� G|QPHOHULQL� VD÷ODPDN�
JHUHNLU�� g]HOOLNOH� VRQ� \ÕOODUGD� H÷LWLP� YH� GDQÕúPDQOÕN�
KL]PHWOHUL�LOH�KDVWDODUÕQ�JHUHNVLQLPOHUL�WHVSLW�HGLOHUHN��PHPH�
NDQVHULQLQ� FHUUDKL� VRQUDVÕ� GHYDP� HGHQ� WHGDYL� V�UHFLQGH�
\DúDQDQ�VRUXQODUD�NDUúÕ�KDVWDODUÕ�GHVWHNOH\LFL�\|QGH�JLULúLP-
OHU� X\JXODQPDNWDGÕU�� gUQH÷LQ�� DPHOL\DW� VRQUDVÕ� IL]LNVHO�
HJ]HUVL]�� NDKNDKD� WHUDSLOHUL�� Hú� GHVWHN� WHUDSLOHUL�� DNUDQ�
UHKEHUOL÷L� YH� H÷LWLPOHUL�� ZHE� WDEDQOÕ� X\JXODPDOÕ� JLULúLPOHU��
PRELO� X\JXODPDOÕ� H÷LWLPOHU� X\JXODQPDNWDGÕU�
������������������ +DVWDODUÕQ� NDUúÕODQPD\DQ� LKWL\DoODUÕ�
GR÷UXOWXVXQGD� P�GDKDOHOHUGH� EXOXQDUDN� RQODUÕQ� SVLNRORMLN�
GD\DQÕNOÕOÕNODUÕQD�NDWNÕ�VD÷ODQPDOÕGÕU��

;76=i�>-�l6-:ʈ4-:�
.DQVHU� W�UOHUL� DUDVÕQGD� VÕN� NDUúÕODúÕODQ� PHPH� NDQVHULQGH�
KDVWDODU� NDUPDúÕN� WHGDYL� YH� EDNÕP� V�UHoOHULQGHQ� JHoPHN�
]RUXQGD� ROGXNODUÕQGDQ�EX� KDVWDOÕN� YH� KDVWDOÕ÷ÕQ� GHYDPÕQGD�
NDUúÕODúÕODQ�VRUXQODUOD�EDú�HGHELOPHGH�SVLNRORMLN�GD\DQÕNOÕOÕN�
|QHP�DU]HWPHNWHGLU��0HPH�NDQVHULQLQ�WHGDYL�V�UHFL��NDQVHULQ�
HYUHVL�� DPHOL\DWWDQ� VRQUD� IL]LNVHO� HJ]HUVL]� \DSPD� GXUXPX��
ELUH\VHO�GHVWHN�PHNDQL]PDODUÕ�YH�VRV\DO�GHVWHN�PHNDQL]PD-
ODUÕ�� KDVWDODUÕQ� UHKDELOLWDV\RQX�� ELUH\H� \|QHOLN� KHPúLUHOLN�
JLULúLPOHULQL� YH� \DúDP� NDOLWHVLQL� DUWÕUDQ� SVLNRORMLN�
GD\DQÕNOÕOÕ÷Õ� HWNLOHPHNWHGLU�� +DVWDODUÕQ� WHGDYL� YH� EDNÕP�
V�UHFLQGH�NDUúÕODúWÕNODUÕ�]RUOXNODU�LOH�GÕú�GHVWHN�PHNDQL]PD-
ODUÕQGDQ� RODQ� IL]LNVHO� HJ]HUVL]�� H÷LWLP� YH� GDQÕúPDQOÕN� JLEL�
KHPúLUHOLN� JLULúLPOHUL� LOH� GHVWHNOHQPHOHUL� JHUHNPHNWHGLU��
+HPúLUHOHU��KDVWDODUÕ�DUDVÕQGDNL�N�OW�UHO�YH�GLQL�IDUNOÕOÕNODUÕ�
DQODPDOÕ�� RQODUÕQ� IL]\RORMLN� YH� SVLNRORMLN� LKWL\DoODUÕQÕ�
]DPDQÕQGD� |÷UHQPHOLGLU�� %�W�QF�O� DLOH� \DNODúÕPÕQÕQ�
�]HULQGH� GXUDUDN�� DLOH� \DúDPÕQGDNL� DGDSWDV\RQ� V�UHFL� YH�
PHPH�NDQVHUL�LOH�EDúD�oÕNPD�\ROODUÕQÕ�DUDúWÕUPDOÕGÕU��.OLQLN�
KHPúLUHOHULQLQ�KDVWDODUÕ�GH÷HUOHQGLUPHVLQH�YH�PHPH�NDQVHU-
LQH�GDKD�L\L�X\XP�VD÷ODPDVÕQD�\DUGÕPFÕ�RODELOHFHN�NDSVDPOÕ�
ELU�GH÷HUOHQGLUPH�VLVWHPL�JHOLúWLUPHN�LoLQ�EX�DODQGD�oDOÕúPD-
ODU�\DSÕOPDVÕ�JHUHNPHNWHGLU��

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

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



0HQHYúH� $�� +DVWDOÕNODUD� .DUúÕ� 7XWXPODUÕQ�
(YULPL��.OLQLN�3VLNL\DWUL������������������

'H6DQWLV�&(��0D�-��*RGLQJ�6DXHU�$��1HZPDQ�
/$�� -HPDO�$�� � %UHDVW� FDQFHU� VWDWLVWLFV�� ������
UDFLDO� GLVSDULW\� LQ� PRUWDOLW\� E\� VWDWH�� &$�� $�
&DQFHU� -RXUQDO� IRU� &OLQLFLDQV��
�������������������

2EHUJXJJHQEHUJHU�$��0HUDQHU�9�� 6]WDQND\�0��
+LOEHUW�$�� +XEDOHN�0��+RO]QHU� %�� *DPSHU� (��
.HPPOHU�*��%DXPJDUWHU�7��/DFNLQJHU�,��6SHUQ-
HU�8QWHUZHJHU�%��0DQJZHWK�0DW]HN�%��+HDOWK�
EHKDYLRU� DQG� TXDOLW\� RI� OLIH� RXWFRPH� LQ� EUHDVW�
FDQFHU� VXUYLYRUV�� 3UHYDOHQFH� UDWHV� DQG� SUHGLF-
WRUV��&OLQLFDO�%UHDVW�&DQFHU��������������������

3DQMDUL�0��%HOO�5-��'DYLV�65���6H[XDO�IXQFWLRQ�
DIWHU�EUHDVW�FDQFHU��7KH�-RXUQDO�RI�6H[XDO�0HGL-
FLQH����������������������

6DYL�dDNDU� )�� .DUDWDú� =�� dDNÕU�� 0$��<HWLúNLQ�
<ÕOPD]OÕN�gOoH÷L��7�UN�N�OW�U�QH�X\DUODQPDVÕ��
0HKPHW� $NLI� (UVR\� hQLYHUVLWHVL� (÷LWLP�
)DN�OWHVL�'HUJLVL�����������������

.XUWR÷OX� *�� 'R÷DQ� 6�� 'X\JXVDO� <ÕOPD]OÕN�
gOoH÷L
QLQ�7�UNoH\H�X\DUODQPDVÕ��*�YHQLUOLN�YH�
JHoHUOLN�oDOÕúPDVÕ��)60�øOPv�$UDúWÕUPDODU�øQVDQ�
YH�7RSOXP�%LOLPOHUL�'HUJLVL������������������

*H]�$�� 6XUL\HOL� oRFXN� YH� HUJHQOHUGH� DOJÕODQDQ�
VRV\DO�GHVWHN�YH�SVLNRORMLN�VD÷ODPOÕN�DUDVÕQGDNL�
LOLúNL��0HUVLQ���dD÷�hQLYHUVLWHVL�6RV\DO�%LOLPOHU�
(QVWLW�V��� ������ >FLWHG� ����� -DQ@� $YDLODEOH�
IURP�� KWWSV���WH]�\RN�JRY�WU�8OXVDO7H]0HUNH]L�-
WH]6RUJX6RQXF<HQL�MVS�

*�QJ|UP�ú� .�� 2NDQOÕ� $�� .RFDEH\R÷OX� 7��
+HPúLUHOLN� |÷UHQFLOHULQLQ� SVLNRORMLN�
GD\DQÕNOÕOÕNODUÕ�YH�HWNLOH\HQ�IDNW|UOHU��3VLNL\DWUL�
+HPúLUHOL÷L�'HUJLVL������������������

7HU]L� ù�� hQLYHUVLWH� g÷UHQFLOHULQGH� .HQGLQL�
7RSDUODPD�*�F�Q�Q�øoVHO�.RUX\XFX�)DNW|UOHUOH�
øOLúNLVL��+DFHWWHSH�hQLYHUVLWHVL�(÷LWLP�)DN�OWHVL�
'HUJLVL�������������������

6XQDJD� 0�� )XWDZDWDUL� 7�� 'HYHORSPHQW� DQG�
YDOLGDWLRQ� RI� WKH� EUHDVW� FDQFHU� VXUYLYRUV�
UHVLOLHQFH�VFDOH��北関東医学�������������������

*UHHQH�5��+XPDQ�EHKDYLRU�WKHRU\��$�UHVLOLHQFH�
RULHQWDWLRQ��,Q��*UHHQH�5��(GLW|U��5HVLOLHQF\��$Q�
LQWHJUDWHG� DSSURDFK� WR� SUDFWLFH�� SROLF\�� DQG�
UHVHDUFK�� :DVKLQJWRQ�� �'&��� 1$6:� 3UHVV��
/WG�������S�������

$PHULFDQ� KHULWDJH� GLFWLRQDU\�� 7KH� VHFRQG�
FROOHJH� HGLWLRQ� �������� %RVWRQ�� +RXJKWRQ�
0LIIOLQ�&R��
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:HEVWHU�<HQL�<LUPLQFL�<�]\ÕO�øQJLOL]FH�6|]O�÷��
��������1HZ�<RUN��:HEVWHU�3XEOLVKLQJ�&R��

0DVWHQ�$6��0RULVRQ�3��3HOOHJULQL�'��7HOLHJHQ�$��
&RPSHWHQFH� XQGHU� VWUHVV�� ULVN� DQG� SURWHFWLYH�
IDFWRUV��,Q�-��5ROI�$6��0DVWHQ�'��&LFFKHWWL�.+��
1XHFKWHUOHLQ� 6�� :HLQWUDXE� HGLWRUV�� 5LVN� DQG�
SURWHFWLYH�IDFWRUV�LQ�WKH�GHYHORSPHQW�RI�SV\FKR-
SDWKRORJ\� 1HZ� <RUN�� &DPEULGJH� 8QLYHUVLW\�
3UHVV��/WG�������S���������

0DVWHQ� $�� 5HVLOLHQFH� LQ� LQGLYLGXDO� GHYHORS-
PHQW�� 6XFFHVVIXO� DGDSWDWLRQ� GHVSLWH� ULVN� DQG�
DGYHUVLW\�� ,Q�:DQJ�� 0�� *RUGRQ� (�� HGLWRUV��
(GXFDWLRQDO� UHVLOLHQFH� LQ� LQQHU�FLW\� $PHULFD��
+LOOVGDOH�� 1-�� /DZUHQFH� (UOEDXP�� ������
S����������

%D\NDUD� 2�� .DQVHU� 7HGDYLVLQGH� *�QFHO�
<DNODúÕPODU��%DOÕNHVLU�6D÷OÕN�%LOLPOHUL�'HUJLVL��
������������������

.DUD\XUW�g��(URO�8UVDYDú�)��d|PH]�6��(QGRNULQ�
&HUUDKLVL��0HPH�&HUUDKLVLGH�%DNÕP��(WL�
$VODQ�)��HGLW|U��&HUUDKL�%DNÕP��9DND�$QDOL]OHUL�
LOH� %LUOLNWH�� $NDGHPLV\HQ� .LWDEHYL�� $QNDUD��
/WG�������V����������

$PHULFDQ� &DQFHU� 6RFLHW\�� %UHDVW� &DQFHUW�
)DFWV	)LJXUHV������������ >FLWHG������-XO���@��
$YDLODEOH� IURP�� KWWSV���ZZZ�FDQFHU�RUJ�FRQ-
W H Q W � G DP � F D Q F H U � R U J � U H V H D U F K � F D Q -
FHU�IDFWV�DQGVWDWLVWLFV�EUHDVW�FDQFHU�IDFWV�DQG�IL
JXUHV�EUHDVW�FDQFHU�IDFWV�DQG�ILJXUHV���������
��SGI��

*RNDO� .�� :DOOLV� '�� $KPHG� 6�� %RLDQJLX� ,��
.DQFKHUOD�.��0XQLU�)��(IIHFWV�RI�D�VHOIPDQDJHG�
KRPH�EDVHG�ZDONLQJ�LQWHUYHQWLRQ�RQ�SV\FKRVR-
FLDO� KHDOWK� RXWFRPHV� IRU� EUHDVW� FDQFHU� SDWLHQWV�
UHFHLYLQJ� FKHPRWKHUDS\�� D� UDQGRPLVHG�
FRQWUROOHG� WULDO�� 6XSSRUW� &DUH� &DQFHU��
�����������������

1DNDPXUD�<��.LWDPXUD�<��6XPL\RVKL�<��1DLWR�1��
.DQ�6��8VKLR�6��0L\D]DNL�,��$VDQXPD�0��6HQGR�
7��,QYROYHPHQW�RI���+7�$�UHFHSWRU�K\SHUIXQF-
WLRQ� LQ� WKH� DQ[LHW\�OLNH� EHKDYLRU� LQGXFHG� E\�
GR[RUXELFLQ� DQG� F\FORSKRVSKDPLGH� FRPELQD-
WLRQ� WUHDWPHQW� LQ� UDWV�� -� 3KDUPDFRO� 6FL��
���������������±���

/HDFK� +-�� 'DQ\OXN� -0�� 1LVKLPXUD� .&��
&XORV�5HHG� 61�� (YDOXDWLRQ� RI� D� FRPPXQL-
W\�EDVHG� H[HUFLVH� SURJUDP� IRU� EUHDVW� &DQFHU�
SDWLHQWV�XQGHUJRLQJ�WUHDWPHQW��&DQFHU�1XUV���
����������������
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'LHOL�&RQZULJKW� &0�� &RXUQH\D� .6��
'HPDUN�:DKQHIULHG�:��6DPL�1��/HH�.��6ZHH-
QH\� )&�� 6WHZDUW� &�� %XFKDQDQ� 7$�� 6SLFHU� '��
7ULSDWK\�'��%HUQVWHLQ�/��0RUWLPHU�-(��$HURELF�
DQG� UHVLVWDQFH� H[HUFLVH� LPSURYHV� SK\VLFDO�
ILWQHVV�� ERQH� KHDOWK�� DQG� TXDOLW\� RI� OLIH� LQ�
RYHUZHLJKW�DQG�REHVH�EUHDVW�FDQFHU�VXUYLYRUV��D�
UDQGRPL]HG�FRQWUROOHG�WULDO��%UHDVW�&DQFHU�5HV��
�������������

.DPHR� 6<�� 6DZDGD� 12�� 4XDOLW\� RI� OLIH� DQG�
DGYHUVH� UHDFWLRQV� FDXVHG� E\� FKHPRWKHUDS\� LQ�
EUHDVW� FDQFHU�� DQ� LQWHJUDWLYH� UHYLHZ�� ,265�
-RXUQDO�2I�3KDUPDF\�������������������

6XOOLYDQ� &:�� /HXWZ\OHU�+��'XQQ� /%�� &RRSHU�
%$��3DXO�60��/HYLQH� -'��+DPPHU�0��&RQOH\�
<3�� 0LDVNRZVNL� &$�� 6WDELOLW\� RI� V\PSWRP�
FOXVWHUV�LQ�SDWLHQWV�ZLWK�EUHDVW�FDQFHU�UHFHLYLQJ�
FKHPRWKHUDS\�� -RXUQDO� RI� 3DLQ� DQG� 6\PSWRP�
0DQDJHPHQW�������������������

*|NWDú�6��0HPH�&HUUDKLVLQGH�%DNÕP��.DUDGD÷�
0�� %XOXW� +�� HGLW|UOHU�� &HUUDKL� +HPúLUHOL÷L� ��
.DYUDP� +DULWDVÕ� YH� $NÕú� ùHPDOÕ�� 9L]H�
<D\ÕQFÕOÕN��/WG��������V�������

/LX� =�� =KDQJ� /�� 6KL� 6�� 2EMHFWLYHO\� DVVHVVHG�
H[HUFLVH� EHKDYLRU� LQ� &KLQHVH� SDWLHQWV� ZLWK�
HDUO\VWDJH� FDQFHU�� $� SUHGLFWRU� RI� SHUFHLYHG�
EHQHILWV�� FRPPXQLFDWLRQ�ZLWK� GRFWRUV��PHGLFDO�
FRSLQJ� PRGHV�� GHSUHVVLRQ� DQG� TXDOLW\� RI� OLIH��
3/R6�2QH�����������������

6WHZDUW� '(��<XHQ�7$��$� V\VWHPDWLF� UHYLHZ� RI�
UHVLOLHQFH�LQ�WKH�SK\VLFDOO\�LOO��3V\FKRVRPDWLFV��
���������������±�����

)DJOH\�16��$SSUHFLDWLRQ� XQLTXHO\� SUHGLFWV� OLIH�
VDWLVIDFWLRQ� DERYH� GHPRJUDSKLFV�� WKH� %LJ� ��
SHUVRQDOLW\� IDFWRUV�� DQG� JUDWLWXGH�� 3HUVRQDOLW\�
DQG�,QGLYLGXDO�'LIIHUHQFHV������������±����

:RUOG� &DQFHU� 5HVHDUFK� )XQG� ,QWHUQDWLRQDO��
%UHDVW� &DQFHU� >,QWHUQHW@�� :RUOG� &DQFHU�
5HVHDUFK�)XQG� ,QWHUQDWLRQDO�� ����� >FLWHG� �����
-XO� ��@�� $YDLODEOH� IURP�� KWWSV���ZZ-
Z�ZFUI�RUJ�GLHWDQGFDQFHU�EUHDVW�FDQFHU��

7�&�� 6D÷OÕN� %DNDQOÕ÷Õ� 7�UNL\H� +DON� 6D÷OÕ÷Õ�
.XUXPX�� ����� >FLWHG� �����0D\� ��@��$YDLODEOH�
IURP�KWWSV���ZZZ�VDJOLN�JRY�WU�75�������VDJ-
OLN�LVWDWLVWLNOHUL�\LOOLJL�����\D\LQODQPLVWLU�KWPO��

:RUOG�� +HDOWK�� 2UJDQL]DWLRQ��� ������
>FLWHG�� ������ 0D\�� ��@��� $YDLODEOH��
IURP��KWWSV���ZZZ�ZKR�LQW�FDQFHU�HQ��

.DUDQOÕN�+��g]PHQ�9��$VR÷OX�2��ø÷FL�$��.HoHU�
0��7X]ODOÕ�6��0�VO�PDQR÷OX�0��$VOD\�,��
7RSX]�(��0HPH�NDQVHUL�FHUUDKL�WHGDYLVLQLQ�X]XQ�
G|QHP� VRQXoODUÕ�� 0HPH� 6D÷OÕ÷Õ� 'HUJLVL��
�����������������

)LW]PDXULFH� &�� $OOHQ� &�� %DUEHU� 5�� $EDWH� '��
$EEDVL�1��$EEDVWDEDU�+��*OREDO�� UHJLRQDO��DQG�
QDWLRQDO�FDQFHU�LQFLGHQFH��PRUWDOLW\��\HDUV�RI�OLIH�
ORVW�� \HDUV� OLYHG� ZLWK� GLVDELOLW\�� DQG� GLVDELOL-
W\�DGMXVWHG�OLIH�\HDUV�IRU����FDQFHU�JURXSV�������
WR� ������$� V\VWHPDWLF� DQDO\VLV� IRU� WKH� JOREDO�
EXUGHQ� RI� GLVHDVH� VWXG\�� -$0$� 2QFRO�
���������������

+XDQJ�<��+XDQJ�<��%DR�0��=KHQJ�6��'X�7��:X��
.�� 3V\FKRORJLFDO� UHVLOLHQFH� RI� ZRPHQ� DIWHU�
EUHDVW�FDQFHU�VXUJHU\��D�FURVV�VHFWLRQDO�VWXG\�RI�
DVVRFLDWHG� LQIOXHQFLQJ� IDFWRUV�� 3V\FKRORJ\��
+HDOWK�	�0HGLFLQH����������������������

.RQGR� 0�� &DQFHU� VXUYLYRUVKLS� DQG� FDUH��
-DSDQHVH� -RXUQDO� RI� &DQFHU� &DUH�
����������������LQ�-DSDQHVH���

+VX�7��(QQLV�0��+RRG�1��*UDKDP�0��*RRGZLQ�
3-��4XDOLW\�RI� OLIH� LQ� ORQJ‐WHUP�EUHDVW� FDQFHU�
VXUYLYRUV�� -RXUQDO� RI� &OLQLFDO� 2QFRORJ\��
����������������������

+XUULD�$��6RWR‐3HUH]‐GH‐&HOLV�(��$OOUHG�-%��
&RKHQ� +-�� $UVHQ\DQ� $�� %DOOPDQ� .��
/H5DGHPDFKHU�-��-DWRL�$��)LOR�-��0DQGHOEODWW��-��
/DIN\� -0��.LPPLFN�*��.OHSLQ�+'��)UHHGPDQ�
5$��%XUVWHLQ�+��*UDORZ�-��:ROII�$&��0DJULQDW�
*��%DUJLQHDU�0��0XVV�+��)XQFWLRQDO�GHFOLQH�DQG�
UHVLOLHQFH� LQ� ROGHU� ZRPHQ� UHFHLYLQJ� DGMXYDQW�
FKHPRWKHUDS\� IRU� EUHDVW� FDQFHU�� -RXUQDO� RI� WKH�
$PHULFDQ�*HULDWULFV�6RFLHW\��������������������

=KRX�.��/L�-��/L�;��(IIHFWV�RI�F\FOLF�DGMXVWPHQW�
WUDLQLQJ� GHOLYHUHG� YLD� D� PRELOH� GHYLFH� RQ�
SV\FKRORJLFDO� UHVLOLHQFH�� GHSUHVVLRQ�� DQG�
DQ[LHW\� LQ� &KLQHVH� SRVW�VXUJLFDO� EUHDVW� FDQFHU�
SDWLHQWV�� %UHDVW� FDQFHU� UHVHDUFK� DQG� WUHDWPHQW��
��������������������

gFDODQ��6���	�g]oHWLQ��<��6��h��.DQVHU�'HQH\-
LPLQGH�5XPLQDV\RQ��7�NHQPLúOLN�YH�3VLNRORMLN�
6D÷ODPOÕN�� 3VLNL\DWULGH� *�QFHO� <DNODúÕP-
ODU�&XUUHQW� $SSURDFKHV� LQ� 3V\FKLDWU\��
��������������������

5LVWHYVND�'LPLWURYVND�*��)LORY�,��5DMFKDQRYVND�
'�� 6WHIDQRYVNL� 3�� 'HMDQRYD� %�� 5HVLOLHQFH� DQG�
TXDOLW\� RI� OLIH� LQ� EUHDVW� FDQFHU� SDWLHQWV�� 2SHQ�
$FFHVV�0DFHG�-�0HG�6FL����������������
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7DKHUL�$��$KDGL�+��.DVKDQL� )/��.HUPDQL�5$��
0HQWDO� KDUGLQHVV� DQG� VRFLDO� VXSSRUW� LQ� OLIH�
VDWLVIDFWLRQ�RI�EUHDVW�FDQFHU�SDWLHQWV��3URFHGLD���
6RFLDO�DQG�%HKDYLRUDO�6FLHQFHV���
����������������

=KDQJ�7��/L�+��/LX�$��:DQJ�+��0HL�<��'RX��:��
)DFWRUV� SURPRWLQJ� UHVLOLHQFH� DPRQJ� EUHDVW�
FDQFHU�SDWLHQWV��D�TXDOLWDWLYH�VWXG\��&RQWHPSR-
UDU\�QXUVH����������������������

(L� 2+�� (IIHFWV� RI� ODXJKWHU� WKHUDS\� RQ� GHSUHV-
VLRQ�� TXDOLW\� RI� OLIH�� UHVLOLHQFH� DQG� LPPXQH�
UHVSRQVHV�LQ�EUHDVW�FDQFHU�VXUYLYRUV��-RXUQDO�RI�
.RUHDQ�DFDGHP\�RI�QXUVLQJ��������������������

.LP�(��.LP� 6��.LP� 6�� /HH�<�� 5HVLOLHQFH� DQG�
UHODWHG� IDFWRUV� IRU� SDWLHQWV� ZLWK� EUHDVW� FDQFHU��
$VLDQ�2QFRORJ\�1XUVLQJ����������������������

.DQJ�-��6XK�((��7KH�LQIOXHQFH�RI�VWUHVV��VSRXVDO�
VXSSRUW�� DQG� UHVLOLHQFH� RQ� WKH� ZD\V� RI� FRSLQJ�
DPRQJ�ZRPHQ�ZLWK�EUHDVW�FDQFHU��$VLDQ�2QFRO-
RJ\�1XUVLQJ������������������

g]�)��%DKDGÕU�<ÕOPD]�(��5XK�VD÷OÕ÷ÕQÕQ�NRUXQ-
PDVÕQGD�|QHPOL�ELU�NDYUDP��3VLNRORMLN�VD÷ODP-
OÕN��+DFHWWHSH�hQLYHUVLWHVL�+HPúLUHOLN�)DN�OWHVL�
'HUJLVL�������������������

<XDQ�3��,QIOXHQFH�RI�DHURELF�H[HUFLVH�FRPELQHG�
ZLWK�FRQWLQXLW\�RI�FDUH�RQ�SRVW�WUDXPDWLF�JURZWK�
DQG� SV\FKRORJLFDO� UHVLOLHQFH� RI� EUHDVW� FDQFHU�
SDWLHQWV�� 1XUVLQJ� 5HVHDUFK� RI� &KLQD��
����������������±���

5HHYHV�00��7HUUDQRYD�&2��(ULFNVRQ� -0�� -RE�
-5�� %URRNHV� '6�� 0F&DUWK\� 1�� +LFNPDQ� ,-��
/DZOHU� 63�� )LHOGVRH� %6�� +HDO\� *1�� :LQNOHU�
($+��-DQGD�0��9HHUPDQ�-/��:DUH�56��3ULQV�-%��
9RV� 7�� 'HPDUN�:DKQHIULHG� :�� (DNLQ� (*��
/LYLQJ� ZHOO� DIWHU� EUHDVW� FDQFHU� UDQGRPL]HG�
FRQWUROOHG� WULDO� SURWRFRO�� HYDOXDWLQJ� D�
WHOHSKRQH�GHOLYHUHG� ZHLJKW� ORVV� LQWHUYHQWLRQ�
YHUVXV�XVXDO�FDUH�LQ�ZRPHQ�IROORZLQJ�WUHDWPHQW�
IRU�EUHDVW�FDQFHU��%0&�FDQFHU������������������
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<H�=-��/LDQJ�0=��4LX�+=��/LX�0/��+X�*<��=KX�
<)�� =HQJ� =�� =KDR� --�� 4XDQ� ;0�� (IIHFW� RI� D�
PXOWLGLVFLSOLQH� PHQWRU�EDVHG� SURJUDP�� %H�
5HVLOLHQW� WR�%UHDVW�&DQFHU� �%5%&��� RQ� IHPDOH�
EUHDVW� FDQFHU� VXUYLYRUV� LQ�PDLQODQG� &KLQD²$�
UDQGRPL]HG�� FRQWUROOHG�� WKHRUHWLFDOO\�GHULYHG�
LQWHUYHQWLRQ� WULDO�� %UHDVW� FDQFHU� UHVHDUFK� DQG�
WUHDWPHQW����������������������

=KX� -�� (EHUW� /�� /LX� ;�� &KDQ� 6:&��$�PRELOH�
DSSOLFDWLRQ�RI� EUHDVW� FDQFHU� H�VXSSRUW� SURJUDP�
YHUVXV�URXWLQH�FDUH� LQ� WKH� WUHDWPHQW�RI�&KLQHVH�
ZRPHQ�ZLWK� EUHDVW� FDQFHU� XQGHUJRLQJ� FKHPR-
WKHUDS\�� VWXG\� SURWRFRO� IRU� D� UDQGRPL]HG�
FRQWUROOHG�WULDO��%0&�FDQFHU������������������

'RQJ�;��<L�;��*DR�'��*DR�=��+XDQJ�6��&KDR�0��
&KHQ�:��'LQJ�0��7KH�HIIHFWV�RI� WKH�FRPELQHG�
H[HUFLVH� LQWHUYHQWLRQ� EDVHG� RQ� LQWHUQHW� DQG�
VRFLDO�PHGLD� VRIWZDUH� �&(,%,606�� RQ� TXDOLW\�
RI� OLIH�� PXVFOH� VWUHQJWK� DQG� FDUGLRUHVSLUDWRU\�
FDSDFLW\�LQ�&KLQHVH�SRVWRSHUDWLYH�EUHDVW�FDQFHU�
SDWLHQWV�� D� UDQGRPL]HG� FRQWUROOHG� WULDO�� +HDOWK�
DQG�TXDOLW\�RI�OLIH�RXWFRPHV������������������

+RX�,&��/DQ�0)��6KHQ�6+��7VDL�3<��&KDQJ�.-��
7DL� +&��7VDL�$-�� &KDQJ� 3��:QJ�7)�� 6KHX� 6-��
'\NHV�3&��7KH�'HYHORSPHQW�RI�D�0RELOH�+HDOWK�
$SS�IRU�%UHDVW�&DQFHU�6HOI0DQDJHPHQW�6XSSRUW�
LQ� 7DLZDQ�� 'HVLJQ� 7KLQNLQJ�$SSURDFK�� -0,5�
P+HDOWK�DQG�X+HDOWK������������������
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%HVLQ�%D÷ÕPOÕOÕ÷Õ�YH�2EH]LWH�øOLúNLVL

$VVRFLDWLRQ�%HWZHHQ�)RRG�$GGLFWLRQ�
DQG�2EHVLW\

DERLEME
6IZMI[

ÖZ 
Amaç: 
%HVOHQPH��ELUH\OHULQ�KD\DWWD�NDOPDVÕ�LoLQ�JHUHNOL�ELU�H\OHP�ROPDNOD�ELUOLNWH��oHúLWOL�GX\X�RUJDQ-
ODUÕPÕ]D�KLWDS�HGHQ�NH\LI�YHULFL�ELU�GXUXPGXU��$QFDN�GX\XODUÕPÕ]D�KLWDS�HGHQ�OH]]HWOL�EHVLQOHULQ�
V�UHNOL�W�NHWLPL�ED]Õ�ELUH\OHUGH�ED÷ÕPOÕOÕN�EHQ]HUL�GXUXPODU�ROXúWXUDELOPHNWHGLU��%HVLQ�ED÷ÕP-
OÕOÕ÷Õ��ELUH\LQ�G�]HQOL�RODUDN�W�NHWWL÷L�ELU�YH\D�GDKD�ID]OD�EHVLQH�GX\GX÷X�VSHVLILN�ELU�DGDSWDV\RQ�
RODUDN�WDQÕPODQDQ�ELU�NDYUDPGÕU��dHúLWOL�SVLNRORMLN��VRV\DO�SUREOHPOHULQ�GÕúÕQGD�ED]Õ�KRUPRQDO�
GHQJHVL]OLNOHU��EH\LQ�\DSÕODUÕQGDNL�DQRPDOLOHU�YH�oHúLWOL�LODoODUÕQ�NXOODQÕPÕQGDQ�ND\QDNODQDQ�\DQ�
HWNLOHU� EHVLQ� ED÷ÕPOÕOÕ÷ÕQÕQ� SDWRIL]\RORMLVLQL� ROXúWXUDELOPHNWHGLU�� %HVLQ� ED÷ÕPOÕOÕ÷Õ� �]HULQH�
\DSÕODQ�NOLQLN�oDOÕúPDODU�DUWPDNWD��DQFDN�KHQ�]�XOXVODUDUDVÕ�RWRULWHOHU� WDUDIÕQGDQ�UHVPL�RODUDN�
ED÷ÕPOÕOÕN� W�U�� RODUDN� WDQÕPODQPDPDVÕ� QHGHQL\OH� EHOLUOL� ELU� WHGDYL�PHWRGX� EXOXQPDPDNWDGÕU��
*HQHO�RODUDN�REH]�ELUH\OHUGH�X\JXODQDQ� WHGDYL�PHWRWODUÕQD�HN�RODUDN�REH]LWHQLQ�DOWÕQGD�\DWDQ�
SDWRORMLN�GXUXPODU� WHVSLW� HGLOPHNWH�YH�EXQD�X\JXQ�PXOWLGLVLSOLQHU� WHGDYL� VWUDWHMLOHUL�JHOLúWLULO��
PHNWHGLU��(Q�VÕN�NXOODQÕODQ�WHGDYL�VWUDWHMLOHUL��WÕEEL�EHVOHQPH�WHGDYLOHUL��SVLNRWHUDSLOHU��IDUPDNR-
ORMLN� WHGDYLOHU� YH� Q|URPRG�ODV\RQ� WHGDYLOHULGLU�� %X� GHUOHPH� oDOÕúPDGD�� EHVLQ� ED÷ÕPOÕOÕ÷Õ� YH�
REH]LWH�DUDVÕQGDNL�LOLúNLQLQ�J�QFHO�OLWHUDW�U�HúOL÷LQGH�LQFHOHQHUHN�WDUWÕúÕOPDVÕ�DPDoODQPÕúWÕU��

Anahtar Kelimeler: 
%HVLQ�ED÷ÕPOÕOÕ÷Õ��%HVOHQPH��'RSDPLQ��2EH]LWH

ABSTRACT
$OWKRXJK�QXWULWLRQ�LV�D�QHFHVVDU\�DFWLRQ�IRU�WKH�VXUYLYDO�RI�LQGLYLGXDOV��LW�LV�DQ�HQMR\DEOH�VLWXDWLRQ�
WKDW�DSSHDOV�WR�RXU�YDULRXV�VHQVHV��+RZHYHU��WKH�FRQVWDQW�FRQVXPSWLRQ�RI�GHOLFLRXV�IRRGV�WKDW�
DSSHDO�WR�RXU�VHQVHV�FDQ�FUHDWH�DGGLFWLRQ�OLNH�VLWXDWLRQV�LQ�VRPH�LQGLYLGXDOV��)RRG�DGGLFWLRQ�LV�D�
FRQFHSW� GHILQHG� DV� D� VSHFLILF� DGDSWDWLRQ� WR� RQH� RU� PRUH� IRRGV� WKDW� DQ� LQGLYLGXDO� FRQVXPHV�
UHJXODUO\��$SDUW� IURP�YDULRXV�SV\FKRORJLFDO�DQG�VRFLDO�SUREOHPV��VRPH�KRUPRQDO� LPEDODQFHV��
DQRPDOLHV�LQ�EUDLQ�VWUXFWXUHV�DQG�VLGH�HIIHFWV�FDXVHG�E\�WKH�XVH�RI�YDULRXV�GUXJV�FDQ�FRQVWLWXWH�
WKH�SDWKRSK\VLRORJ\�RI� IRRG� DGGLFWLRQ��&OLQLFDO� VWXGLHV� RQ� IRRG� DGGLFWLRQ� DUH� LQFUHDVLQJ�� EXW�
WKHUH�LV�QR�VSHFLILF�WUHDWPHQW�PHWKRG��DV�LW�LV�QRW�\HW�RIILFLDOO\�GHILQHG�DV�D�W\SH�RI�DGGLFWLRQ�E\�
LQWHUQDWLRQDO�DXWKRULWLHV��,Q�DGGLWLRQ�WR�WKH�WUHDWPHQW�PHWKRGV�JHQHUDOO\�DSSOLHG�WR�REHVH�LQGLYLG-
XDOV��WKH�XQGHUO\LQJ�SDWKRORJLFDO�FRQGLWLRQV�RI�REHVLW\�DUH�LGHQWLILHG�DQG�DSSURSULDWH�PXOWLGLVFL-
SOLQDU\�WUHDWPHQW�VWUDWHJLHV�DUH�GHYHORSHG��7KH�PRVW�FRPPRQO\�XVHG�WUHDWPHQW�VWUDWHJLHV�DUH��
PHGLFDO�QXWULWLRQ�WUHDWPHQWV��SV\FKRWKHUDSLHV��SKDUPDFRORJLFDO�WUHDWPHQWV�DQG�QHXURPRGXODWLRQ�
WUHDWPHQWV��7KH�DLP�RI�WKLV�FRPSLODWLRQ�VWXG\�LV�WR�H[DPLQH�DQG�GLVFXVV�WKH�UHODWLRQVKLS�EHWZHHQ�

Key Words: 
)RRG�DGGLFWLRQ��1XWULWLRQ��'RSDPLQH��2EHVLW\

/ʈ:ʈ̪
2EH]LWH� SUHYDODQVÕQÕQ� G�Q\D� oDSÕQGD� DUWDUDN� ELU� SDQGHPL�
KDOLQH�JHOPHVL��]HULQH�HWL\RORMLVL��]HULQH�\DSÕODQ�oDOÕúPDODUD�
LOJL�\R÷XQODúPÕúWÕU���������$QFDN�REH]LWHQLQ�JHOLúLPLQGH�HWNLOL�
SHN� oRN� IL]\RORMLN�� JHQHWLN�� SVLNRORMLN� IDNW|U�Q� EXOXQPDVÕ�
WHGDYL� VWUDWHMLOHULQLQ� GH� ROGXNoD� IDUNOÕ� ROPDVÕ� JHUHNOLOL÷LQL�
RUWD\D� NR\PDNWDGÕU�� 2EH]LWH� LoLQ� PHYFXW� WHGDYLOHULQ�
EDúDUÕVÕQÕQ�VÕQÕUOÕ�ROGX÷X��|]HOOLNOH�EDúDUÕOÕ�ELU�úHNLOGH�D÷ÕUOÕN�
ND\EHWPLú� ELUH\OHUGH� D÷ÕUOÕN� NRUXQXPXQXQ� KD\DW� ER\X�
V�UG�U�OHPHGL÷L� ELOGLULOPHNWHGLU� ����� %X� GXUXPXQ� QHGHQL�
RODUDN�� WHGDYLOHULQ� E�\�N� NÕVPÕQÕQ� REH]LWHQLQ� DOWWD� \DWDQ�
QHGHQOHULQGHQ�ELUL�RODQ�G�]HQVL]�EHVOHQPH�GDYUDQÕúODUÕQÕ�HOH�
DOPDPDVÕ�ROGX÷X�G�ú�Q�OPHNWHGLU������%HVLQ�ED÷ÕPOÕOÕ÷Õ�LVH�
VRQ� G|QHPOHUGH� REH]LWHQLQ� HWL\RORMLVLQGH� HWNLOL� ROGX÷X�
G�ú�Q�OHQ�� KHQ�]� XOXVODUDUDVÕ� RWRULWHOHU� WDUDIÕQGDQ� WDQÕ� YH�
WHGDYL� PHWRWODUÕ� EHOLUOHQPLú� ELU� ED÷ÕPOÕOÕN� W�U�� ROPDPDNOD�
ELUOLNWH��]HULQGH�oDOÕúPDODUÕQ�\R÷XQODúWÕ÷Õ�ELU�NDYUDPGÕU������
%HVLQ� ED÷ÕPOÕOÕ÷Õ� NDYUDPÕ� LON� RODUDN� ����� \ÕOÕQGD�5DQGROS�
WDUDIÕQGDQ�³ELUH\LQ�GX\DUOÕ�ROGX÷X�YH�G�]HQOL�RODUDN�W�NHWWL÷L�
ELU� YH\D� GDKD� ID]OD� EHVLQH� NDUúÕ� VSHVLILN� ELU� DGDSWDV\RQ´�
RODUDN� WDQÕPODQPÕúWÕU� ����� g]HOOLNOH� UDILQH� NDUERQKLGUDW� YH�
\D÷� LoHUL÷L� \�NVHN� EHVLQOHULQ� DúÕUÕ� W�NHWLPL� LOH� ED÷ÕPOÕOÕN�
\DSDQ� PDGGHOHULQ� NXOODQÕPÕ� DUDVÕQGDNL� EHQ]HUOLNOHU�� ED]Õ�
DUDúWÕUPDFÕODUÕQ�REH]LWHQLQ�DOWWD�\DWDQ�QHGHQLQLQ�ELU�W�U�EHVLQ�
ED÷ÕPOÕOÕ÷Õ� RODELOHFH÷LQL� |QH� V�UPHVLQH� QHGHQ� ROPXúWXU�
������� %X� GHUOHPH� oDOÕúPDGD�� GDYUDQÕúVDO� ELU� ED÷ÕPOÕOÕN�
ROGX÷X� G�ú�Q�OHQ� EHVLQ� ED÷ÕPOÕOÕ÷Õ� LOH� REH]LWH� DUDVÕQGDNL�
LOLúNLQLQ� J�QFHO� OLWHUDW�U� ELOJLOHUL� ÕúÕ÷ÕQGD� LQFHOHQPHVL�
DPDoODQPÕúWÕU�

*M[QV�*IɦÜUTÜTÜɦÜ
*HOHQHNVHO�ED÷ÕPOÕOÕN�DUDúWÕUPDODUÕ��NRNDLQ��QLNRWLQ��PRUILQ�
YH�DONRO�YE��PDGGHOHU��]HULQGH�RGDNODQPDNWDGÕU��$QFDN�VRQ�
]DPDQODUGD� NXPDU�� FLQVHOOLN�� EHVLQ� JLEL� X\XúWXUXFX� PDGGH�
|]HOOL÷L� J|VWHUPH\HQ�� DQFDN� ED÷ÕPOÕOÕN� \DSWÕ÷Õ� |QJ|U�OHQ�
NDYUDPODU��]HULQGH�GH�DUDúWÕUPDODU�\R÷XQODúPDNWDGÕU����������
0HQWDO� %R]XNOXNODUÕQ�7DQÕVDO� YH� øVWDWLVWLNVHO� (O� .LWDEÕ¶QÕQ�
EHúLQFL�UHYL]\RQXQGD��'60�9��PDGGH�ED÷ÕPOÕOÕ÷ÕQÕQ�VHPS-
WRP� VD\ÕODUÕ� DUWÕUÕOPÕúWÕU�� '|UG�QF�� UHYL]\RQ� RODQ�
'60�,9¶GH�PDGGH�NXOODQÕPÕ� ER]XNOX÷X�NULWHUOHULQLQ� \HPH�
GDYUDQÕúODUÕQD�X\JXODQDELOLUOL÷LQL�WDUWÕúDQ�oRN�VD\ÕGD�oDOÕúPD�
ROPDNOD� ELUOLNWH�� '60�9� LOH� HNOHQHQ� NULWHUOHULQ� \HPH�
GDYUDQÕúÕQD�X\JXODQDELOHFH÷L�G�ú�Q�OPHNWHGLU�����������
g]HOOLNOH��NXOODQÕODQ�PDGGH\H�GX\XODQ�DúÕUÕ�|]OHP�LIDGHVLQLQ�
EHVLQOHU� LoLQ� GH� NXOODQÕODELOHFH÷L� ELOGLULOPHNWHGLU�� g]OHP�
GHQH\LPOHULQLQ� DOWÕQGD� \DWDQ� Q|URQDO� \DSÕODUÕQ� DNWLYDV\RQ�
SDWHUQOHUL��EHVLQ�GH�GDKLO�ROPDN��]HUH�IDUNOÕ�PDGGHOHU�DUDVÕQ-
GD� E�\�N� |Oo�GH� |UW�úPHNWHGLU� ����� ����� %XQXQ� \DQÕQGD�
WHPHO� \�N�PO�O�NOHULQL� \HULQH� JHWLUHPHPH�� VRV\DO� KD\DWWD�
VRUXQODU�JLEL�NULWHUOHULQGH�EHVLQOHU� LoLQ�X\JXODQDELOHFH÷L�YH�
EHVLQ� ED÷ÕPOÕOÕ÷ÕQÕQ� VHPSWRPODUÕQÕ� LoHUHELOHFH÷LQL� ELOGLUHQ�
oDOÕúPDODU�GD�PHYFXWWXU�����������$QFDN�oDOÕúPDODUÕQ�E�\�N�
NÕVPÕQÕQ� QLWHO� ROPDVÕ� YH� VRPXW� NDQÕWD� GD\DQPDPDVÕ� EHVLQ�
ED÷ÕPOÕOÕ÷ÕQÕQ�'60�9¶H�J|UH�GDYUDQÕúVDO�ED÷ÕPOÕOÕN�RODUDN�

VÕQÕIODQGÕUÕOPDPDVÕQÕQ�QHGHQOHULQGHQGLU��%X�NULWHUOHULQ�\HPH�
GDYUDQÕúODUÕQD�X\JXODQDELOHFH÷L�G�ú�Q�OVH�GH�KHQ�]�\DSÕODQ�
oDOÕúPDODUÕQ�\HWHUOL�ROPDGÕ÷Õ�EHOLUWLOPHNWHGLU������

*M[QV�*IɦÜUTÜTÜɦÜVÜV�6�ZWJQaWTWRQ[Q
gG�O�� IL]\RORMLN� YH\D� SVLNRORMLN� DoÕ÷Õ� D]DOWPDN� LoLQ�
GDYUDQÕúODUÕ�WHúYLN�HGHQ�KHP�Lo�KHP�GH�GÕú�X\DUDQODUD�Q|UDO�
ELU� \DQÕW� RODUDN� WDQÕPODQPDNWDGÕU� ������ %HVOHQPH�� |]�QGH�
WDWPLQ� HGLFLGLU� YH� OH]]HWOL� EHVLQOHULQ� WDGÕ� YH� W�NHWLPL� |G�O�
VLVWHPLQL�KDUHNHWH�JHoLUPHNWHGLU������
%HVOHQPH� GDYUDQÕúÕQD�� KLSRWDODPXV�� GRUVRODWHUDO� SUHIURQ-
WDONRUWHNV��DPLJGDOD��VWULDWXP�YH�RUWD�EH\QL�LoHUHQ�YH�ELUELUL�
LOH� HWNLOHúHQ�Q|UDO�GHYUHOHU� D÷Õ� DUDFÕOÕN�HWPHNWHGLU� ������%X�
VLVWHPOHU�ELUOLNWH��KHP�KRPHRVWDWLN��HQHUML�GHSRODUÕ�YH�LOJLOL�
VLQ\DOOHU�WDUDIÕQGDQ�\|QHWLOHQ�W�NHWLP��KHP�GH�KHGRQLN�EHVLQ�
W�NHWLPL��|G�O�VLVWHPOHUL�WDUDIÕQGDQ�EHOLUOHQHQ�W�NHWLP��GDKLO�
ROPDN� �]HUH� EHVOHQPH� GDYUDQÕúÕQÕQ� W�P� \|QOHULQL� G�]HQOH-
PHNWHGLU��dRN�VD\ÕGD�NDQÕW��ED÷ÕPOÕOÕN�\DSÕFÕ�PDGGHOHUH�YH�
EHVLQOHUH�NDUúÕ�Q|URNLP\DVDO�\DQÕWWD�ELU�EHQ]HUOLN�ROGX÷XQX�
J|VWHUPHNWHGLU�� +HP� OH]]HWOL� EHVLQOHULQ� KHP� GH� oHúLWOL�
PDGGHOHULQ�� LQVDQ� YH� KD\YDQ� EH\QLQGH� D\QÕ� PH]ROLPELN�
GRSDPLQ�|G�O�VLVWHPLQL�DNWLYH�HWWL÷L�G�ú�Q�OPHNWHGLU�����������
%HVLQ�ED÷ÕPOÕOÕ÷Õ� LoLQ�|QJ|U�OHQ�Q|UREL\RORMLN�PHNDQL]PD-
ODUGD�WHPHOGH��o�VLVWHPLQ�HWNLOL�ROGX÷X�J|U�OPHNWHGLU��%LULQFL�
\RO�RODQ�GRSDPLQHUMLN�\RO��EHVLQ�YH�LODo�ED÷ÕPOÕOÕ÷ÕQÕQ�WHPH-
OLQL� ROXúWXUPDNWDGÕU�� %HVLQ� YH\D� LODFÕQ� DOÕQPDVÕQÕ� WDNLEHQ�
QXNOHXV� DNNXPEHQV¶GH� �1$F�� DUWDQ� GRSDPLQ� PLNWDUODUÕ�
EH\QLQ�|G�O�VLVWHPLQL�DNWLYH�HWPHNWHGLU�������øNLQFLO�\RO�RODQ�
KRUPRQDO�\RO�LVH�KRPHRVWDWLN�VLVWHPOHULQ�G�]HQOHQPHVLQGHQ�
VRUXPOX� OHSWLQ�� JKUHOLQ�� LQV�OLQ� JLEL� RUHNVLMHQLN� \D� GD�
DQRUHNVLMHQLN� HWNL� J|VWHUHQ� GR÷UXGDQ� \D� GD� GROD\OÕ� RODUDN�
GRSDPLQHUMLN� VLVWHPL� GH� HWNLOH\HQ� SHSWLWOHU� DUDFÕOÕ÷Õ� LOH�
JHUoHNOHúPHNWHGLU� ������ *KUHOLQ�� GRSDPLQHUMLN� |G�O� \RODN-
ODUÕQÕ�X\DUÕUNHQ��OHSWLQ�YH�LQV�OLQ�EX�GHYUHOHUL�LQKLEH�HWPHNWH-
GLU�������%H\LQ�GRSDPLQ�\ROODUÕQGDNL�OHSWLQ�YH�LQV�OLQ�GLUHQFL�
LVH�� EHVLQ� DOÕPÕQÕ� GDKD� J�oO�� ELU� |G�O� KDOLQH� JHWLUPHNWH� YH�
OH]]HWOL� EHVLQ� DOÕPÕQÕ� WHúYLN� HWPHNWHGLU� ������ %HVLQ� ED÷ÕP-
OÕOÕ÷Õ�LoLQ�|QJ|U�OHQ�Q|UREL\RORMLN�PHNDQL]PDODUGDQ��o�QF��
\RO� LVH�� RSLRLG� VLVWHPOHU� DUDFÕOÕ÷Õ� LOH� JHUoHNOHúPHNWHGLU��
2SLRLG� DJRQLVWOHULQLQ��97$� YH�1$F
\H� X\DUÕFÕ� YH� LQKLELW|U�
JLUGLOHUL� PRG�OH� HGHUHN�� PH]ROLPELN� GRSDPLQ� LOHWLPLQL�
GROD\OÕ� RODUDN� DNWLYH� HGHUHN� EHVLQ� W�NHWLPLQL� DUWÕUGÕ÷Õ� YH�
EHVLQ�ED÷ÕPOÕOÕ÷ÕQD�QHGHQ�ROGX÷X�ELOGLULOPHNWHGLU�������

*M[QV�*IɦÜUTÜTÜɦÜ�<IVÜ[Ü
%HVLQ�ED÷ÕPOÕOÕ÷ÕQÕQ�'60�NÕODYX]ODUÕ�WDUDIÕQGDQ�UHVPL�RODUDN�
WDQÕPODQPÕú�ED÷ÕPOÕOÕN�W�UOHULQLQ�ELU�DOW�JUXEX�ROGX÷XQD�GDLU�
DUWDQ� NDQÕWODU� ROVD� GD� VRQ� UHYL]\RQ� RODQ� '60�9� NÕODYX]X�
WDUDIÕQGDQ�ELU�ED÷ÕPOÕOÕN�W�U��RODUDN�ELOGLULOPHPLúWLU�������
*HDUKDUG�YH�DUN�������\ÕOÕQGD�\D\ÕQODGÕNODUÕ�DUDúWÕUPDODUÕQ-
GD�� <DOH� %HVLQ� %D÷ÕPOÕOÕ÷Õ� gOoH÷LQL� �<)$6��� LQVDQODUGD�
EHVLQH� |]J�� ED÷ÕPOÕOÕN� \DSÕFÕ� GDYUDQÕúODUÕQ� \D\JÕQOÕ÷ÕQÕ� YH�
NRPRUELGLWHVLQL� DUDúWÕUPDN� LoLQ� WDVDUODGÕNODUÕQÕ� ELOGLUPLúWLU��
$\QÕ� DUDúWÕUPDGD� <)$6
Õ� ³NODVLN� ED÷ÕPOÕOÕN� DODQODUÕQGD�
J|U�OHQ�GDYUDQÕúODUD�EHQ]H\HQ�\HPH�DOÕúNDQOÕNODUÕQÕ�WDQÕPOD-
PDN�LoLQ�ELU�DUDo´�RODUDN�WDQÕPODPÕúODUGÕU��<DOH�%HVLQ�%D÷ÕP-
OÕOÕ÷Õ�gOoH÷LQGH�ELOGLULOHQ�NULWHUOHU�7DEOR�,¶GH�YHULOPLúWLU������

<DOH�%HVLQ�%D÷ÕPOÕOÕ÷Õ�gOoH÷L�.ULWHUOHUL
���%HNOHQHQGHQ�X]XQ�ELU�V�UH�LoHULVLQGH�PDGGHQLQ�ID]ODVÕ\OD�
����DOÕQPDVÕ

���'HYDP�HGHQ�LVWHN�YH\D�EÕUDNPD\D�\|QHOLN�WHNUDU�HGHQ�
����EDúDUÕVÕ]OÕNODU

���7HGDULN�HWPH��NXOODQPD�YH��VWHVLQGHQ�JHOPH\H�\|QHOLN�
�����ID]OD�]DPDQ�JHoLUPH�YH�H\OHP�LoHULVLQGH�ROPD

���6RV\DO��PHVOHNL�YH�ERú�]DPDQ�DNWLYLWHOHULQGHQ�YD]JHoLOPH
����VL�YH\D�EX�DNWLYLWHOHULQ�D]DOPDVÕ

���.|W��VRQXoODUÕ�ROGX÷X�ELOLQGL÷L�KDOGH�NXOODQÕPD�GHYDP�
����HGLOPHVL

���7ROHUDQV�JHOLúWLUPH��HWNLGH�D]DOPD�PLNWDUGD�DUWPD�

���.DUDNWHULVWLN�oHNLOPH�EHOLUWLOHUL��oHNLOPH�EHOLUWLOHULQL�
����D]DOWPDN�LoLQ�PDGGH�NXOODQÕPÕ

���.XOODQÕPÕQ�NOLQLN�RODUDN�|QHPOL�|Oo�GH�ER]XNOX÷D�\RO�
����DoPDVÕGÕU�

<DSÕODQ�oDOÕúPDODUGD�<)$6¶GH�ELOGLULOHQ�HQ�\D\JÕQ�VHPSWRP��
EHVLQ� DOÕPÕQÕ� NÕVÕWODPDN� LoLQ� GDKD� |QFH� EDúDUÕVÕ]� GL\HW�
JLULúLPOHULQGH� EXOXQPDNWÕU�� %HQ]HU� úHNLOGH� VÕN� NDUúÕODúÕODQ�
ELU� VHPSWRP�GD� EDúDUÕVÕ]� D÷ÕUOÕN� ND\EÕ� VRQXoODUÕQD� UD÷PHQ�
V�UHNOL�EHVLQ�W�NHWLPLGLU������������
2EH]� ELUH\OHUGH� EHVLQ� ED÷ÕPOÕOÕ÷Õ� SUHYDODQV� oDOÕúPDODUÕ�
GH÷LúNHQOLN�J|VWHUPHNOH�ELUOLNWH�\DNODúÕN�RODUDN�REH]�ELUH\-
OHULQ� ������
LQLQ� EHVLQ� ED÷ÕPOÕOÕ÷Õ� LoLQ� <)$6� NULWHUOHULQL�
NDUúÕODGÕ÷Õ� WDKPLQ�HGLOPHNWHGLU����������<DOH�%HVLQ�%D÷ÕP-
OÕOÕ÷Õ�gOoH÷L�VHPSWRPODUÕQÕQ�VD\ÕVÕ�EHGHQ�N�WOH�LQGHNVL��%.ø��
LOH�SR]LWLI�NRUHODV\RQ�J|VWHUPHNWHGLU����������%XQXQ�\DQÕQGD�
EHVLQ� ED÷ÕPOÕOÕ÷Õ� NULWHUOHULQL� NDUúÕOD\DQ� ELUH\OHULQ�
���������
�Q�Q� DúÕUÕ� NLOROX� YH\D� REH]� ROPDGÕ÷Õ� GD� ELOGLULO��
PLúWLU�������

%HVLQ� ED÷ÕPOÕOÕ÷Õ�� %.ø� YH� |G�OOH� LOLúNLOL� YHQWULDO� VWULDWXP�
DUDVÕQGDNL� LOLúNLQLQ� LQFHOHQGL÷L� ELU� oDOÕúPDGD� EHVLQ� ED÷ÕP-
OÕOÕ÷Õ� YH� %.ø� DUDVÕQGD� SR]LWLI� LOLúNL�� D\QÕ� ]DPDQGD� YHQWULDO�
VWULDWXP�IRQNVL\RQODUÕ�YH�<)$6�VNRUODUÕ�SR]LWLI�LOLúNLOL�EXOXQ-
PXúWXU�������<DOH�%HVLQ�%D÷ÕPOÕOÕ÷Õ�gOoH÷L�VNRUODUÕQÕQ�EH\LQ�
IRQNVL\RQODUÕ� YH� \DSÕODUÕQGDNL� IDUNOÕOÕNODU� LOH� LOLúNLOHQGLUHQ�
VÕQÕUOÕ�VD\ÕGD�LQVDQ�oDOÕúPDVÕ�YDUGÕU��%LU�IRQNVL\RQHO�PDQ\H-
WLN�J|U�QW�OHPH�oDOÕúPDVÕ��I05,���<)$6�VNRUODUÕQÕQ��EH\QLQ�
GX\JXVDO� LúOHPH�� |G�O� GH÷HUOHQGLUPHVL� YH� \�NVHN� GHUHFHGH�
OH]]HWOL� \L\HFHNOHULQ� DOÕQPDVÕQD� \DQÕW� RODUDN� NDUDU� YHUPH�
V�UHFLQH�GDKLO�RODQ�NÕVÕPODUÕQGD�DUWDQ�%2/'�VLQ\DOL�LOH�LOLúNL-
OL�ROGX÷XQX�J|VWHUPLúWLU������$QFDN�JHQHO�SRS�ODV\RQGD�%.ø�
YDU\DQVÕQÕQ�SROLJHQLN�WHPHOL�G�ú�Q�OG�÷�QGH��EHVLQ�ED÷ÕP-
OÕOÕ÷Õ� YH� REH]LWH� NRQXVXQXQ� LOLúNLOHQGLULOPHVL� YH� DOW�
PHNDQL]PDODUÕQÕQ�WDQÕPODQPDVÕ�LoLQ�LOHUL�oDOÕúPDODUD�LKWL\Do�
GX\XOGX÷X�ELOGLULOPHNWHGLU������

*M[QV�*IɦÜUTÜTÜɦÜ�^M�7JMbQ\M�
%HVOHQPH�ROGXNoD�NDUPDúÕN�VLVWHPOHU� LOH�PRG�OH�HGLOHQ�ELU�
GDYUDQÕúWÕU��%HVLQOHU��ROGXNoD�OH]]HWOL�ROVDODU�GD�KRPHRVWDWLN�
EHVOHQPH�VD÷ODQGÕ÷ÕQGD�IL]LNVHO�ED÷ÕPOÕOÕN�\DUDWPD�GXUXPX�
J|U�QPHPHNWHGLU�������$QFDN�OH]]HWOL�EHVLQOHUH�X]XQ�V�UH�YH�
VÕN�VÕN�PDUX]�NDOPD��EHVLQOHULQ�EHVLQVHO�YH\D�NLP\DVDO�ELOHúL-
PLQH�EDNÕOPDNVÕ]ÕQ�ED÷ÕPOÕOÕN�EHQ]HUL�EHVOHQPH�GDYUDQÕúODUÕ�
ROXúWXUDELOHFH÷L�G�ú�Q�OPHNWHGLU�������
2EH]LWH\H�VHEHS�RODELOHQ�HQ�|QHPOL�IDNW|UOHUGHQ�ELUL��JHQHO-
OLNOH�EHVLQ�GH÷HUL�G�ú�N�RODQ�\�NVHN�HQHUMLOL�OH]]HWOL�EHVLQOHU-
LQ� DúÕUÕ� W�NHWLPLGLU�� %LU� NOLQLN� oDOÕúPDGD�� EHVLQLQ� LúOHQPH�
VHYL\HVLQLQ�� EHVLQLQ� ED÷ÕPOÕOÕN� EHQ]HUL� GDYUDQÕúODUOD� LOLúNLOL�
ROXS� ROPDGÕ÷ÕQÕ� J|VWHUHQ� HQ� HWNLOL� IDNW|UOHUGHQ� ELUL� ROGX÷X�
J|VWHULOPLúWLU� ������ <�NVHN� RUDQGD� LúOHQPLú� EHVLQOHU�� GDKD�
\�NVHN� JOLVHPLN� LQGHNVH� VDKLS� KHP� \D÷� KHP� GH� UDILQH�
NDUERQKLGUDWODUGDQ�\�NVHN�LoHUL÷H�VDKLS�ROPD�H÷LOLPLQGHGLU�
������ <DSÕODQ� oDOÕúPDODUGD� EDVLW� NDUERQKLGUDW� DOÕPÕQÕQ�
NROHVLVWRNLQLQ�� LQV�OLQ� YH� JKUHOLQ� G�]H\OHULQL� GH÷LúWLUHUHN�
PH]ROLPELN� GRSDPLQ� VHYL\HOHULQL� GROD\OÕ� RODUDN� PRG�OH�
HWWL÷L�YH�JOLNR]�VHYL\HOHULQLQ�$73
\H�GX\DUOÕ�SRWDV\XP�NDQDO-
ODUÕ� \ROX\OD� *$%$� WHUPLQDO� YHULFLVLQLQ� VDOÕQÕPÕQÕ� PRG�OH�
HWWL÷L�J|VWHULOPLúWLU� ����������<DSÕODQ�KD\YDQ�oDOÕúPDODUÕQGD�
GD�\�NVHN�\D÷OÕ�YH�UDILQH�NDUERQKLGUDWOÕ�GL\HWOHULQ�1$F
GHNL�
GRSDPLQ� UHVHSW|U��'�� YH�'�� \R÷XQOX÷XQX� D]DOWWÕ÷Õ� J|VWH��
ULOPLúWLU� ����� �����%X�YHULOHU�� UDILQH�NDUERQKLGUDW�� \D÷�YH\D�
KHU�LNLVLQLQ�NRPELQDV\RQ�KDOLQGH�DOÕQPDVÕQÕQ�|G�O�VLVWHPLQLQ�
DNWLYLWHVLQL�PRG�OH�HGHELOHFH÷LQL�J|VWHUPHNWHGLU�������

2EH]�ELUH\OHUGH�DúÕUÕ�\HPH�GDYUDQÕúÕ��PDGGH�ED÷ÕPOÕVÕ�RODQ�
ELUH\OHUGH�J|]OHQHQ�NRQWURO�ND\EÕ�YH�NRPS�OVLI�PDGGH�DOPD�
GDYUDQÕúÕ� LOH� EHQ]HUOLN� J|VWHUPHNWHGLU� YH� REH]LWHQLQ� EHVLQ�
ED÷ÕPOÕOÕ÷Õ�LOH�LOLúNLOL�ROGX÷X�KLSRWH]L�JLGHUHN�GDKD�ID]OD�LOJL�
J|UPHNWHGLU�������0DGGH�ED÷ÕPOÕOÕ÷Õ�YH�REH]LWHGHQ�ND\QDN-
ODQDQ� EH\LQ� IRQNVL\RQODUÕQGDNL� GH÷LúLNOLNOHU� DUDVÕQGDNL�
EDúOÕFD� EHQ]HUOLN�� 1$F
WD� WHPHO� GRSDPLQ� LOHWLPLQLQ�
D]DOPDVÕGÕU��+D\YDQ�oDOÕúPDODUÕ�� ROGXNoD� OH]]HWOL� ELU� GL\HWH�
X]XQ�V�UH�PDUX]�NDOGÕNWDQ�VRQUD�EH\LQ�IRQNVL\RQODUÕQGD�1$F�
YH� VWULDWXPGDNL� GRSDPLQHUMLN� DNWLYLWH� EHOLUWHoOHULQLQ� G�ú�N�
VHYL\HOHUGH�ROGX÷X�EXOXQPXúWXU�����������<DSÕODQ�ELU�NOLQLN�
oDOÕúPDGD�� ���PRUELG� REH]� YH� ��� QRUPDO� ELUH\GH� 3R]LWURQ�
(PLV\RQ� 7RPRJUDILVL� �3(7�� J|U�QW�OHPHVL� \DSÕOPÕúWÕU��
2EH]OHUGH� VWULDWDO� '�� UHVHSW|U� VD\ÕVÕQÕQ� QRUPDO� ELUH\OHUOH�
NDUúÕODúWÕUÕOGÕ÷ÕQGD�����D]DOGÕ÷ÕQÕ� EXOXQPXúWXU� ������:DQJ�
YH�DUN�¶QÕQ� �������\DSWÕNODUÕ�ELU�oDOÕúPDGD�VWULDWDO�GRSDPLQ�
WDúÕ\ÕFÕODUÕQÕQ�%.ø� LOH�QHJDWLI�NRUHODV\RQ�J|VWHUGL÷L�VDSWDQ-
PÕúWÕU� ������ 2EH]LWHQLQ� D\UÕFD�� JKUHOLQLQ� \DQÕW� YHUPH�
�]HULQGHNL� HWNLOHULQL� D]DOWWÕ÷Õ� YH� KLSRWDODPXVWD� YH� 1$F
GH�
JKUHOLQ� UHVHSW|U� P51$
VÕQÕ� D]DOWWÕ÷Õ� J|VWHULOPLúWLU� ������
)RQNVL\RQHO� EH\LQ� J|U�QW�OHPH� oDOÕúPDODUÕ� YH� KD\YDQ�
oDOÕúPDODUÕ� VRQXFX� REH]� ELUH\OHUGH� RUWD\D� oÕNDQ� GRSDPLQ�
VLQ\DO�HNVLNOL÷LQLQ��|G�O�GHYUHOHULQL�DNWLYH�HWPHN� LoLQ� WHODIL�
HGLFL�SDWRORMLN�\HPH\L�WHúYLN�HWWL÷L�G�ú�Q�OPHNWHGLU�������
%LU� PHWDDQDOL]GH� *DUFLD� YH� DUN�� ������� REH]� YH� PDGGH�
ED÷ÕPOÕOÕ÷Õ� RODQ� NDWÕOÕPFÕODUGD� |G�OH� NDUúÕOÕN� RODUDN� EHQ]HU�
EH\LQ� DNWLYDV\RQ� SDWHUQOHULQL� ELOGLULOPLúWLU�� %X� EXOJXODU��
EHVLQ�ED÷ÕPOÕOÕ÷Õ�YH�PDGGH�ED÷ÕPOÕOÕ÷ÕQÕQ��|G�O�GX\DUOÕOÕ÷Õ�YH�
LQKLELW|U�NRQWURO�QGH�\HU�DODQ�PHNDQL]PDODUÕ�ER]DQ�GH÷LúWLU-
LOPLú� GRSDPLQ� LúOHYLQL� LoHUHQ� RUWDN� ELU� Q|UREL\RORMLN�

PHNDQL]PD\Õ�SD\ODúDELOHFH÷LQL�J|VWHUPHNWHGLU�������%HQ]HU�
oDOÕúPDODUGDQ�VRQUD�%OXP�YH�DUN�� DQRUPDO�GDYUDQÕúODUD�\RO�
DoDQ� 
gG�O� (NVLNOL÷L� 6HQGURPX
� NDYUDPÕQÕ� JHOLúWLUPLú� YH�
REH]LWH� YH� PDGGH� NXOODQÕP� ER]XNOXNODUÕ� LOH� EX� NDYUDP�
LOLúNLOHQGLULOPLúWLU�������$QFDN��REH]LWH�YH�ED÷ÕPOÕOÕN�V�UHFL-
QLQ�DOWÕQGD�\DWDQ�JHQHWLN�YH�IL]\RORMLN�ELOHúHQOHU�DUDVÕQGDNL�
LOLúNLQLQ� ROGXNoD� NDUPDúÕN� ROGX÷X� YH� KHQ�]� QHW� ELU�
PHNDQL]PDQÕQ�WDQÕPODQPDGÕ÷Õ�ELOGLULOPLúWLU��������

*M[QV�*IɦÜUTÜTÜɦÜ�^M�7JMbQ\M�<MLI^Q�;\ZI\MRQTMZQ
%HVLQ�ED÷ÕPOÕOÕ÷Õ�XOXVDO�\D�GD�XOXVODUDUDVÕ�RWRULWHOHU�WDUDIÕQ-
GDQ� UHVPL� RODUDN� ELU� ED÷ÕPOÕOÕN� DOW� JUXEX� RODUDN� WDQÕP��
ODQPDGÕ÷ÕQGDQ�WDQÕ�YH�WHGDYL�NULWHUOHUL�VWUDWHMLOHUL�EHOLUOHQPH��
PLúWLU�� $QFDN� \DSÕODQ� oDOÕúPDODUGD� EHVLQ� ED÷ÕPOÕOÕ÷Õ� YH�
PDGGH�NXOODQÕP�ER]XNOXNODUÕQÕQ�EHQ]HU�VHPSWRPODU�J|VWHU-
PHVL� YH� EHQ]HU� Q|UREL\RORMLN� PHNDQL]PD� LOH� LOHUOHPHVL�
VHEHEL� LOH� WHGDYL� VWUDWHMLOHULQGH� GH� EHQ]HUOLN� RODELOHFH÷L�
G�ú�Q�OPHNWHGLU� ������0DGGH� ED÷ÕPOÕOÕ÷ÕQGDQ� IDUNOÕ� RODUDN�
EHVLQ�ED÷ÕPOÕOÕ÷ÕQGD�EHVLQGHQ�NDoÕQPD�\D�GD�\RNVXQ�EÕUDNPD�
oR÷X�]DPDQ�P�PN�Q�GH÷LOGLU��o�QN��W�NHWLP�]RUXQOXGXU�YH�
X]XQ� V�UHOL� \RNVXQOXN� ELUH\LQ� VD÷OÕ÷ÕQD� FLGGL� ]DUDUODU�
YHUHELOPHNWHGLU������
0DGGH� ED÷ÕPOÕOÕ÷Õ� YH� EHVLQ� ED÷ÕPOÕOÕ÷ÕQÕQ� RUWDN� VHPSWRP-
ODUÕQGDQ�\ROD�oÕNÕODUDN�RUWDN�GDYUDQÕú�GH÷LúLNOLNOHULQL�KHGHI�
DODQ� WHGDYL� \|QWHPOHUL� G�ú�Q�OPHNWHGLU�� %XQODU�� 3VLNRWHUD-
SLOHU�� IDUPDNRORMLN� WHGDYLOHU�� WÕEEL� EHVOHQPH� WHGDYLOHUL� YH�
Q|URPRG�ODV\RQ�WHGDYLOHULGLU����������
*HQHO� DQODPGD� SVLNRWHUDSLOHUGH�� X\XPVX]� GDYUDQÕúODUÕ� YH�
ELOLúVHO� V�UHoOHUL�� X\DUODQDELOLU� GDYUDQÕúODU� YH� ELOLúVHO�
V�UHoOHUOH� GH÷LúWLUPHN� DPDoODQPDNWDGÕU�� 3VLNRWHUDSLOHU�
ELUoRN�SVLNL\DWULN�ER]XNOXNODUGD�YH�\HPH�GDYUDQÕú�ER]XNOXN-
ODUÕQGD�WHUFLK�HGLOHQ�ELU�WHGDYL�VWUDWHMLVLGLU����������
)DUPDNRORMLN� WHGDYLOHUGH� LVH� ED]Õ� oDOÕúPDODU�� GRSDPLQ� YH�
HQGRMHQ�RSLRLGOHU�JLEL�EHVLQ�DU]XVXQX�D]DOWPD\D��NRPS�OVLI�
DúÕUÕ�\HPH�YH�DúÕUÕ�\HPHN�\HPH\H�\DUGÕPFÕ�RODELOHFHN�SRWDQ-
VL\HO�WHUDS|WLN�KHGHIOHU�WDQÕPODPÕúWÕU��%XQXQOD�ELUOLNWH��LQVDQ�
SRS�ODV\RQODUÕQGDNL�EX�EXOJXODUÕQ�HWNLOHUL�KHQ�]� VLVWHPDWLN�
RODUDN� LQFHOHQPHPLúWLU� YH� EX� SRS�ODV\RQGDNL� SRWDQVL\HO�
ROXPVX]�HWNLOHUL�ELOLQPHPHNWHGLU�������
1|URPRG�ODV\RQ� WHGDYLOHUL� LVH� FHUUDKL� ROPD\DQ� EH\LQ�
VWLP�ODV\RQ� WHNQLNOHUL� LOH� VLQLUVHO� DNWLYLWH\L� GH÷LúWLUHUHN� YH�
GRSDPLQL� DUWÕUDUDN� |]OHP� YH� ED÷ÕPOÕOÕN� \DSÕFÕ� GDYUDQÕúODUÕ�
D]DOWPD\Õ�KHGHIOH\HQ�WHGDYLOHUGLU�����������1|URPRG�ODV\RQ�
WHGDYLVL�DONRO�ED÷ÕPOÕODUÕQGD�\D�GD�VLJDUD�NXOODQDQ�ELUH\OHUGH�
GL÷HU�WHGDYL�\|QWHPOHULQH�HN�RODUDN�NXOODQÕOPDNWDGÕU��DQFDN�
EHVLQ� ED÷ÕPOÕOÕ÷Õ� YH� REH]LWH� �]HULQGHNL� HWNLOHUL� KHQ�]�
WDUWÕúPDOÕGÕU������

7ÕEEL� EHVOHQPH� WHGDYLVL� LVH�� EHVLQ� ED÷ÕPOÕOÕ÷ÕQGD� HWNLVL� QHW�
RODUDN�WDQÕPODQDPDPÕú��KDNNÕQGD�oDOÕúPDODUÕQ�D]�ROGX÷X�ELU�
WHGDYL�PHWRGXGXU��+HP�WÕNDQÕUFDVÕQD�\HPH�ER]XNOX÷X��7<%��
KHP�GH�EHVLQ�ED÷ÕPOÕOÕ÷Õ�LOH�LOLúNLOL�RODELOHFHN�RUWDN�EHVOHQPH�
NRPSOLNDV\RQODUÕ� YH� WÕEEL� NRPSOLNDV\RQODU� J|]� |Q�QH�
DOÕQGÕ÷ÕQGD�� 7<%¶L� KHGHIOH\HQ� EHVOHQPH� P�GDKDOHOHULQLQ��
EHVLQ�ED÷ÕPOÕOÕ÷Õ� LoLQ�GH�NXOODQÕODELOHFH÷L�G�ú�Q�OPHNWHGLU��
7ÕEEL� EHVOHQPH�P�GDKDOHOHULQLQ� JHQHO� RODUDN� ELUH\LQ� \HPH�
GDYUDQÕúODUÕQÕQ� EHOLUOHQPHVL�� ED÷ÕPOÕOÕN� \DSWÕ÷Õ� G�ú�Q�OHQ�
EHVLQLQ� VDSWDQPDVÕ��EHVOHQPH\H�\�NOHQHQ�DQODPÕQ�EHOLUOHQ-
PHVL�YH�REH]RMHQLN�oHYUHQLQ�WDQÕPODQPDVÕ�VRQUDVÕQGD�ELUH\�
VHO�RODUDN�X\JXODQDELOHFH÷L�G�ú�Q�OPHNWHGLU�������%D÷ÕPOÕOÕN�
\DSÕFÕ�EHVLQ��EHVOHQPH�SURJUDPÕQGD�WDPDPHQ�\DVDNODQGÕNWDQ�
VRQUD�� X\JXQVX]� GDYUDQÕúODUÕQ� GL÷HU� EHVLQOHU� LoLQ� RUWD\D�
oÕNDELOHFH÷L� J|]OHPLQH� GD\DQDUDN�� VD÷OÕNVÕ]� GDYUDQÕúODUGDQ�
X]DN�GXUPD\D�RGDNODQDQ�EHVOHQPH� WHGDYLVLQLQ�KHUKDQJL�ELU�
EHVLQLQ�\DVDNODQPDVÕQGDQ�GDKD�HWNLOL�ROGX÷X�LOHUL�V�U�OPHN-
WHGLU�������

;76=i�^M�l6-:ʈ4-:
.RPS�OVLI� DúÕUÕ� \HPHQLQ� Q|UREL\RORMLN� G�]HQOHQPHVL�
ROGXNoD� NDUÕúÕN� ROPDNOD� ELUOLNWH�� ED÷ÕPOÕOÕNOD� LOJLOL�
GDYUDQÕúODUÕQ�G�]HQOHQPHVLQGH�\HU�DODQ�VLVWHPOHUGH��Q|UREL\-
RORMLN� PHNDQL]PDODUGD�� EH\LQ� DNWLYDV\RQ� SDWHUQOHULQGH� YH�
|G�O� GHYUHVL� �]HULQGH� EHQ]HUOLNOHULQ� ROGX÷X� ELOLQPHNWHGLU��
%X�EHQ]HUOLNOHUH�UD÷PHQ��EHVLQ�ED÷ÕPOÕOÕ÷Õ�NDYUDPÕ�REH]LWH�
QHGHQOHULQLQ� KHWHURMHQOL÷L� YH� ED÷ÕPOÕOÕN� \DSDQ� PDGGHOHULQ�
DNVLQH�EHVOHQPHQLQ�KD\DWWD�NDOPDN�LoLQ�JHUHNOL�RODQ�GR÷DO�ELU�
|G�O�ROPDVÕ�QHGHQL\OH�WDUWÕúPDOÕGÕU��2EH]LWHQLQ�EHVLQ�ED÷ÕP-
OÕOÕ÷Õ�LOH�LOLúNLVLQLQ�EHOLUOHQPHVL�GH�REH]LWH�LOH�P�FDGHOH�LoLQ�
EHOLUOHQHQ� WHGDYLOHUH� GDYUDQÕúVDO� WHGDYLQLQ� GDKLO� HGLOPHVLQH�
VHEHS� RODFDN� YH� E|\OHFH� REH]LWHQLQ� oRN� IDNW|UO�� N|NHQLQH�
J|UH�PXOWLGLVLSOLQHU�ELU�\DNODúÕP�HOGH�HGLOHELOHFHNWLU��$QFDN�
úX�DQGD�EHVLQ�ED÷ÕPOÕOÕ÷Õ�NDYUDPÕQÕ�GHVWHNOHPHN�LoLQ�\HWHUOL�
NDQÕW� \RNWXU�� REH]� ELUH\OHUGH� EHVLQ� ED÷ÕPOÕOÕ÷ÕQÕ� GDKD� L\L�
WDQÕPODPDN� YH� WHVW� HWPHN� LoLQ� GDKD� ID]OD� VD\ÕGD� LQVDQ�
Q|URJ|U�QW�OHPH�YH�Q|URELOLúVHO�oDOÕúPDODUÕQD�LKWL\Do�YDUGÕU��

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: 
%HVOHQPH��ELUH\OHULQ�KD\DWWD�NDOPDVÕ�LoLQ�JHUHNOL�ELU�H\OHP�ROPDNOD�ELUOLNWH��oHúLWOL�GX\X�RUJDQ-
ODUÕPÕ]D�KLWDS�HGHQ�NH\LI�YHULFL�ELU�GXUXPGXU��$QFDN�GX\XODUÕPÕ]D�KLWDS�HGHQ�OH]]HWOL�EHVLQOHULQ�
V�UHNOL�W�NHWLPL�ED]Õ�ELUH\OHUGH�ED÷ÕPOÕOÕN�EHQ]HUL�GXUXPODU�ROXúWXUDELOPHNWHGLU��%HVLQ�ED÷ÕP-
OÕOÕ÷Õ��ELUH\LQ�G�]HQOL�RODUDN�W�NHWWL÷L�ELU�YH\D�GDKD�ID]OD�EHVLQH�GX\GX÷X�VSHVLILN�ELU�DGDSWDV\RQ�
RODUDN�WDQÕPODQDQ�ELU�NDYUDPGÕU��dHúLWOL�SVLNRORMLN��VRV\DO�SUREOHPOHULQ�GÕúÕQGD�ED]Õ�KRUPRQDO�
GHQJHVL]OLNOHU��EH\LQ�\DSÕODUÕQGDNL�DQRPDOLOHU�YH�oHúLWOL�LODoODUÕQ�NXOODQÕPÕQGDQ�ND\QDNODQDQ�\DQ�
HWNLOHU� EHVLQ� ED÷ÕPOÕOÕ÷ÕQÕQ� SDWRIL]\RORMLVLQL� ROXúWXUDELOPHNWHGLU�� %HVLQ� ED÷ÕPOÕOÕ÷Õ� �]HULQH�
\DSÕODQ�NOLQLN�oDOÕúPDODU�DUWPDNWD��DQFDN�KHQ�]�XOXVODUDUDVÕ�RWRULWHOHU� WDUDIÕQGDQ�UHVPL�RODUDN�
ED÷ÕPOÕOÕN� W�U�� RODUDN� WDQÕPODQPDPDVÕ� QHGHQL\OH� EHOLUOL� ELU� WHGDYL�PHWRGX� EXOXQPDPDNWDGÕU��
*HQHO�RODUDN�REH]�ELUH\OHUGH�X\JXODQDQ� WHGDYL�PHWRWODUÕQD�HN�RODUDN�REH]LWHQLQ�DOWÕQGD�\DWDQ�
SDWRORMLN�GXUXPODU� WHVSLW� HGLOPHNWH�YH�EXQD�X\JXQ�PXOWLGLVLSOLQHU� WHGDYL� VWUDWHMLOHUL�JHOLúWLULO��
PHNWHGLU��(Q�VÕN�NXOODQÕODQ�WHGDYL�VWUDWHMLOHUL��WÕEEL�EHVOHQPH�WHGDYLOHUL��SVLNRWHUDSLOHU��IDUPDNR-
ORMLN� WHGDYLOHU� YH� Q|URPRG�ODV\RQ� WHGDYLOHULGLU�� %X� GHUOHPH� oDOÕúPDGD�� EHVLQ� ED÷ÕPOÕOÕ÷Õ� YH�
REH]LWH�DUDVÕQGDNL�LOLúNLQLQ�J�QFHO�OLWHUDW�U�HúOL÷LQGH�LQFHOHQHUHN�WDUWÕúÕOPDVÕ�DPDoODQPÕúWÕU��
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/ʈ:ʈ̪
2EH]LWH� SUHYDODQVÕQÕQ� G�Q\D� oDSÕQGD� DUWDUDN� ELU� SDQGHPL�
KDOLQH�JHOPHVL��]HULQH�HWL\RORMLVL��]HULQH�\DSÕODQ�oDOÕúPDODUD�
LOJL�\R÷XQODúPÕúWÕU���������$QFDN�REH]LWHQLQ�JHOLúLPLQGH�HWNLOL�
SHN� oRN� IL]\RORMLN�� JHQHWLN�� SVLNRORMLN� IDNW|U�Q� EXOXQPDVÕ�
WHGDYL� VWUDWHMLOHULQLQ� GH� ROGXNoD� IDUNOÕ� ROPDVÕ� JHUHNOLOL÷LQL�
RUWD\D� NR\PDNWDGÕU�� 2EH]LWH� LoLQ� PHYFXW� WHGDYLOHULQ�
EDúDUÕVÕQÕQ�VÕQÕUOÕ�ROGX÷X��|]HOOLNOH�EDúDUÕOÕ�ELU�úHNLOGH�D÷ÕUOÕN�
ND\EHWPLú� ELUH\OHUGH� D÷ÕUOÕN� NRUXQXPXQXQ� KD\DW� ER\X�
V�UG�U�OHPHGL÷L� ELOGLULOPHNWHGLU� ����� %X� GXUXPXQ� QHGHQL�
RODUDN�� WHGDYLOHULQ� E�\�N� NÕVPÕQÕQ� REH]LWHQLQ� DOWWD� \DWDQ�
QHGHQOHULQGHQ�ELUL�RODQ�G�]HQVL]�EHVOHQPH�GDYUDQÕúODUÕQÕ�HOH�
DOPDPDVÕ�ROGX÷X�G�ú�Q�OPHNWHGLU������%HVLQ�ED÷ÕPOÕOÕ÷Õ�LVH�
VRQ� G|QHPOHUGH� REH]LWHQLQ� HWL\RORMLVLQGH� HWNLOL� ROGX÷X�
G�ú�Q�OHQ�� KHQ�]� XOXVODUDUDVÕ� RWRULWHOHU� WDUDIÕQGDQ� WDQÕ� YH�
WHGDYL� PHWRWODUÕ� EHOLUOHQPLú� ELU� ED÷ÕPOÕOÕN� W�U�� ROPDPDNOD�
ELUOLNWH��]HULQGH�oDOÕúPDODUÕQ�\R÷XQODúWÕ÷Õ�ELU�NDYUDPGÕU������
%HVLQ� ED÷ÕPOÕOÕ÷Õ� NDYUDPÕ� LON� RODUDN� ����� \ÕOÕQGD�5DQGROS�
WDUDIÕQGDQ�³ELUH\LQ�GX\DUOÕ�ROGX÷X�YH�G�]HQOL�RODUDN�W�NHWWL÷L�
ELU� YH\D� GDKD� ID]OD� EHVLQH� NDUúÕ� VSHVLILN� ELU� DGDSWDV\RQ´�
RODUDN� WDQÕPODQPÕúWÕU� ����� g]HOOLNOH� UDILQH� NDUERQKLGUDW� YH�
\D÷� LoHUL÷L� \�NVHN� EHVLQOHULQ� DúÕUÕ� W�NHWLPL� LOH� ED÷ÕPOÕOÕN�
\DSDQ� PDGGHOHULQ� NXOODQÕPÕ� DUDVÕQGDNL� EHQ]HUOLNOHU�� ED]Õ�
DUDúWÕUPDFÕODUÕQ�REH]LWHQLQ�DOWWD�\DWDQ�QHGHQLQLQ�ELU�W�U�EHVLQ�
ED÷ÕPOÕOÕ÷Õ� RODELOHFH÷LQL� |QH� V�UPHVLQH� QHGHQ� ROPXúWXU�
������� %X� GHUOHPH� oDOÕúPDGD�� GDYUDQÕúVDO� ELU� ED÷ÕPOÕOÕN�
ROGX÷X� G�ú�Q�OHQ� EHVLQ� ED÷ÕPOÕOÕ÷Õ� LOH� REH]LWH� DUDVÕQGDNL�
LOLúNLQLQ� J�QFHO� OLWHUDW�U� ELOJLOHUL� ÕúÕ÷ÕQGD� LQFHOHQPHVL�
DPDoODQPÕúWÕU�

*M[QV�*IɦÜUTÜTÜɦÜ
*HOHQHNVHO�ED÷ÕPOÕOÕN�DUDúWÕUPDODUÕ��NRNDLQ��QLNRWLQ��PRUILQ�
YH�DONRO�YE��PDGGHOHU��]HULQGH�RGDNODQPDNWDGÕU��$QFDN�VRQ�
]DPDQODUGD� NXPDU�� FLQVHOOLN�� EHVLQ� JLEL� X\XúWXUXFX� PDGGH�
|]HOOL÷L� J|VWHUPH\HQ�� DQFDN� ED÷ÕPOÕOÕN� \DSWÕ÷Õ� |QJ|U�OHQ�
NDYUDPODU��]HULQGH�GH�DUDúWÕUPDODU�\R÷XQODúPDNWDGÕU����������
0HQWDO� %R]XNOXNODUÕQ�7DQÕVDO� YH� øVWDWLVWLNVHO� (O� .LWDEÕ¶QÕQ�
EHúLQFL�UHYL]\RQXQGD��'60�9��PDGGH�ED÷ÕPOÕOÕ÷ÕQÕQ�VHPS-
WRP� VD\ÕODUÕ� DUWÕUÕOPÕúWÕU�� '|UG�QF�� UHYL]\RQ� RODQ�
'60�,9¶GH�PDGGH�NXOODQÕPÕ� ER]XNOX÷X�NULWHUOHULQLQ� \HPH�
GDYUDQÕúODUÕQD�X\JXODQDELOLUOL÷LQL�WDUWÕúDQ�oRN�VD\ÕGD�oDOÕúPD�
ROPDNOD� ELUOLNWH�� '60�9� LOH� HNOHQHQ� NULWHUOHULQ� \HPH�
GDYUDQÕúÕQD�X\JXODQDELOHFH÷L�G�ú�Q�OPHNWHGLU�����������
g]HOOLNOH��NXOODQÕODQ�PDGGH\H�GX\XODQ�DúÕUÕ�|]OHP�LIDGHVLQLQ�
EHVLQOHU� LoLQ� GH� NXOODQÕODELOHFH÷L� ELOGLULOPHNWHGLU�� g]OHP�
GHQH\LPOHULQLQ� DOWÕQGD� \DWDQ� Q|URQDO� \DSÕODUÕQ� DNWLYDV\RQ�
SDWHUQOHUL��EHVLQ�GH�GDKLO�ROPDN��]HUH�IDUNOÕ�PDGGHOHU�DUDVÕQ-
GD� E�\�N� |Oo�GH� |UW�úPHNWHGLU� ����� ����� %XQXQ� \DQÕQGD�
WHPHO� \�N�PO�O�NOHULQL� \HULQH� JHWLUHPHPH�� VRV\DO� KD\DWWD�
VRUXQODU�JLEL�NULWHUOHULQGH�EHVLQOHU� LoLQ�X\JXODQDELOHFH÷L�YH�
EHVLQ� ED÷ÕPOÕOÕ÷ÕQÕQ� VHPSWRPODUÕQÕ� LoHUHELOHFH÷LQL� ELOGLUHQ�
oDOÕúPDODU�GD�PHYFXWWXU�����������$QFDN�oDOÕúPDODUÕQ�E�\�N�
NÕVPÕQÕQ� QLWHO� ROPDVÕ� YH� VRPXW� NDQÕWD� GD\DQPDPDVÕ� EHVLQ�
ED÷ÕPOÕOÕ÷ÕQÕQ�'60�9¶H�J|UH�GDYUDQÕúVDO�ED÷ÕPOÕOÕN�RODUDN�

VÕQÕIODQGÕUÕOPDPDVÕQÕQ�QHGHQOHULQGHQGLU��%X�NULWHUOHULQ�\HPH�
GDYUDQÕúODUÕQD�X\JXODQDELOHFH÷L�G�ú�Q�OVH�GH�KHQ�]�\DSÕODQ�
oDOÕúPDODUÕQ�\HWHUOL�ROPDGÕ÷Õ�EHOLUWLOPHNWHGLU������

*M[QV�*IɦÜUTÜTÜɦÜVÜV�6�ZWJQaWTWRQ[Q
gG�O�� IL]\RORMLN� YH\D� SVLNRORMLN� DoÕ÷Õ� D]DOWPDN� LoLQ�
GDYUDQÕúODUÕ�WHúYLN�HGHQ�KHP�Lo�KHP�GH�GÕú�X\DUDQODUD�Q|UDO�
ELU� \DQÕW� RODUDN� WDQÕPODQPDNWDGÕU� ������ %HVOHQPH�� |]�QGH�
WDWPLQ� HGLFLGLU� YH� OH]]HWOL� EHVLQOHULQ� WDGÕ� YH� W�NHWLPL� |G�O�
VLVWHPLQL�KDUHNHWH�JHoLUPHNWHGLU������
%HVOHQPH� GDYUDQÕúÕQD�� KLSRWDODPXV�� GRUVRODWHUDO� SUHIURQ-
WDONRUWHNV��DPLJGDOD��VWULDWXP�YH�RUWD�EH\QL�LoHUHQ�YH�ELUELUL�
LOH� HWNLOHúHQ�Q|UDO�GHYUHOHU� D÷Õ� DUDFÕOÕN�HWPHNWHGLU� ������%X�
VLVWHPOHU�ELUOLNWH��KHP�KRPHRVWDWLN��HQHUML�GHSRODUÕ�YH�LOJLOL�
VLQ\DOOHU�WDUDIÕQGDQ�\|QHWLOHQ�W�NHWLP��KHP�GH�KHGRQLN�EHVLQ�
W�NHWLPL��|G�O�VLVWHPOHUL�WDUDIÕQGDQ�EHOLUOHQHQ�W�NHWLP��GDKLO�
ROPDN� �]HUH� EHVOHQPH� GDYUDQÕúÕQÕQ� W�P� \|QOHULQL� G�]HQOH-
PHNWHGLU��dRN�VD\ÕGD�NDQÕW��ED÷ÕPOÕOÕN�\DSÕFÕ�PDGGHOHUH�YH�
EHVLQOHUH�NDUúÕ�Q|URNLP\DVDO�\DQÕWWD�ELU�EHQ]HUOLN�ROGX÷XQX�
J|VWHUPHNWHGLU�� +HP� OH]]HWOL� EHVLQOHULQ� KHP� GH� oHúLWOL�
PDGGHOHULQ�� LQVDQ� YH� KD\YDQ� EH\QLQGH� D\QÕ� PH]ROLPELN�
GRSDPLQ�|G�O�VLVWHPLQL�DNWLYH�HWWL÷L�G�ú�Q�OPHNWHGLU�����������
%HVLQ�ED÷ÕPOÕOÕ÷Õ� LoLQ�|QJ|U�OHQ�Q|UREL\RORMLN�PHNDQL]PD-
ODUGD�WHPHOGH��o�VLVWHPLQ�HWNLOL�ROGX÷X�J|U�OPHNWHGLU��%LULQFL�
\RO�RODQ�GRSDPLQHUMLN�\RO��EHVLQ�YH�LODo�ED÷ÕPOÕOÕ÷ÕQÕQ�WHPH-
OLQL� ROXúWXUPDNWDGÕU�� %HVLQ� YH\D� LODFÕQ� DOÕQPDVÕQÕ� WDNLEHQ�
QXNOHXV� DNNXPEHQV¶GH� �1$F�� DUWDQ� GRSDPLQ� PLNWDUODUÕ�
EH\QLQ�|G�O�VLVWHPLQL�DNWLYH�HWPHNWHGLU�������øNLQFLO�\RO�RODQ�
KRUPRQDO�\RO�LVH�KRPHRVWDWLN�VLVWHPOHULQ�G�]HQOHQPHVLQGHQ�
VRUXPOX� OHSWLQ�� JKUHOLQ�� LQV�OLQ� JLEL� RUHNVLMHQLN� \D� GD�
DQRUHNVLMHQLN� HWNL� J|VWHUHQ� GR÷UXGDQ� \D� GD� GROD\OÕ� RODUDN�
GRSDPLQHUMLN� VLVWHPL� GH� HWNLOH\HQ� SHSWLWOHU� DUDFÕOÕ÷Õ� LOH�
JHUoHNOHúPHNWHGLU� ������ *KUHOLQ�� GRSDPLQHUMLN� |G�O� \RODN-
ODUÕQÕ�X\DUÕUNHQ��OHSWLQ�YH�LQV�OLQ�EX�GHYUHOHUL�LQKLEH�HWPHNWH-
GLU�������%H\LQ�GRSDPLQ�\ROODUÕQGDNL�OHSWLQ�YH�LQV�OLQ�GLUHQFL�
LVH�� EHVLQ� DOÕPÕQÕ� GDKD� J�oO�� ELU� |G�O� KDOLQH� JHWLUPHNWH� YH�
OH]]HWOL� EHVLQ� DOÕPÕQÕ� WHúYLN� HWPHNWHGLU� ������ %HVLQ� ED÷ÕP-
OÕOÕ÷Õ�LoLQ�|QJ|U�OHQ�Q|UREL\RORMLN�PHNDQL]PDODUGDQ��o�QF��
\RO� LVH�� RSLRLG� VLVWHPOHU� DUDFÕOÕ÷Õ� LOH� JHUoHNOHúPHNWHGLU��
2SLRLG� DJRQLVWOHULQLQ��97$� YH�1$F
\H� X\DUÕFÕ� YH� LQKLELW|U�
JLUGLOHUL� PRG�OH� HGHUHN�� PH]ROLPELN� GRSDPLQ� LOHWLPLQL�
GROD\OÕ� RODUDN� DNWLYH� HGHUHN� EHVLQ� W�NHWLPLQL� DUWÕUGÕ÷Õ� YH�
EHVLQ�ED÷ÕPOÕOÕ÷ÕQD�QHGHQ�ROGX÷X�ELOGLULOPHNWHGLU�������

*M[QV�*IɦÜUTÜTÜɦÜ�<IVÜ[Ü
%HVLQ�ED÷ÕPOÕOÕ÷ÕQÕQ�'60�NÕODYX]ODUÕ�WDUDIÕQGDQ�UHVPL�RODUDN�
WDQÕPODQPÕú�ED÷ÕPOÕOÕN�W�UOHULQLQ�ELU�DOW�JUXEX�ROGX÷XQD�GDLU�
DUWDQ� NDQÕWODU� ROVD� GD� VRQ� UHYL]\RQ� RODQ� '60�9� NÕODYX]X�
WDUDIÕQGDQ�ELU�ED÷ÕPOÕOÕN�W�U��RODUDN�ELOGLULOPHPLúWLU�������
*HDUKDUG�YH�DUN�������\ÕOÕQGD�\D\ÕQODGÕNODUÕ�DUDúWÕUPDODUÕQ-
GD�� <DOH� %HVLQ� %D÷ÕPOÕOÕ÷Õ� gOoH÷LQL� �<)$6��� LQVDQODUGD�
EHVLQH� |]J�� ED÷ÕPOÕOÕN� \DSÕFÕ� GDYUDQÕúODUÕQ� \D\JÕQOÕ÷ÕQÕ� YH�
NRPRUELGLWHVLQL� DUDúWÕUPDN� LoLQ� WDVDUODGÕNODUÕQÕ� ELOGLUPLúWLU��
$\QÕ� DUDúWÕUPDGD� <)$6
Õ� ³NODVLN� ED÷ÕPOÕOÕN� DODQODUÕQGD�
J|U�OHQ�GDYUDQÕúODUD�EHQ]H\HQ�\HPH�DOÕúNDQOÕNODUÕQÕ�WDQÕPOD-
PDN�LoLQ�ELU�DUDo´�RODUDN�WDQÕPODPÕúODUGÕU��<DOH�%HVLQ�%D÷ÕP-
OÕOÕ÷Õ�gOoH÷LQGH�ELOGLULOHQ�NULWHUOHU�7DEOR�,¶GH�YHULOPLúWLU������

<DOH�%HVLQ�%D÷ÕPOÕOÕ÷Õ�gOoH÷L�.ULWHUOHUL
���%HNOHQHQGHQ�X]XQ�ELU�V�UH�LoHULVLQGH�PDGGHQLQ�ID]ODVÕ\OD�
����DOÕQPDVÕ

���'HYDP�HGHQ�LVWHN�YH\D�EÕUDNPD\D�\|QHOLN�WHNUDU�HGHQ�
����EDúDUÕVÕ]OÕNODU

���7HGDULN�HWPH��NXOODQPD�YH��VWHVLQGHQ�JHOPH\H�\|QHOLN�
�����ID]OD�]DPDQ�JHoLUPH�YH�H\OHP�LoHULVLQGH�ROPD

���6RV\DO��PHVOHNL�YH�ERú�]DPDQ�DNWLYLWHOHULQGHQ�YD]JHoLOPH
����VL�YH\D�EX�DNWLYLWHOHULQ�D]DOPDVÕ

���.|W��VRQXoODUÕ�ROGX÷X�ELOLQGL÷L�KDOGH�NXOODQÕPD�GHYDP�
����HGLOPHVL

���7ROHUDQV�JHOLúWLUPH��HWNLGH�D]DOPD�PLNWDUGD�DUWPD�

���.DUDNWHULVWLN�oHNLOPH�EHOLUWLOHUL��oHNLOPH�EHOLUWLOHULQL�
����D]DOWPDN�LoLQ�PDGGH�NXOODQÕPÕ

���.XOODQÕPÕQ�NOLQLN�RODUDN�|QHPOL�|Oo�GH�ER]XNOX÷D�\RO�
����DoPDVÕGÕU�

<DSÕODQ�oDOÕúPDODUGD�<)$6¶GH�ELOGLULOHQ�HQ�\D\JÕQ�VHPSWRP��
EHVLQ� DOÕPÕQÕ� NÕVÕWODPDN� LoLQ� GDKD� |QFH� EDúDUÕVÕ]� GL\HW�
JLULúLPOHULQGH� EXOXQPDNWÕU�� %HQ]HU� úHNLOGH� VÕN� NDUúÕODúÕODQ�
ELU� VHPSWRP�GD� EDúDUÕVÕ]� D÷ÕUOÕN� ND\EÕ� VRQXoODUÕQD� UD÷PHQ�
V�UHNOL�EHVLQ�W�NHWLPLGLU������������
2EH]� ELUH\OHUGH� EHVLQ� ED÷ÕPOÕOÕ÷Õ� SUHYDODQV� oDOÕúPDODUÕ�
GH÷LúNHQOLN�J|VWHUPHNOH�ELUOLNWH�\DNODúÕN�RODUDN�REH]�ELUH\-
OHULQ� ������
LQLQ� EHVLQ� ED÷ÕPOÕOÕ÷Õ� LoLQ� <)$6� NULWHUOHULQL�
NDUúÕODGÕ÷Õ� WDKPLQ�HGLOPHNWHGLU����������<DOH�%HVLQ�%D÷ÕP-
OÕOÕ÷Õ�gOoH÷L�VHPSWRPODUÕQÕQ�VD\ÕVÕ�EHGHQ�N�WOH�LQGHNVL��%.ø��
LOH�SR]LWLI�NRUHODV\RQ�J|VWHUPHNWHGLU����������%XQXQ�\DQÕQGD�
EHVLQ� ED÷ÕPOÕOÕ÷Õ� NULWHUOHULQL� NDUúÕOD\DQ� ELUH\OHULQ�
���������
�Q�Q� DúÕUÕ� NLOROX� YH\D� REH]� ROPDGÕ÷Õ� GD� ELOGLULO��
PLúWLU�������

%HVLQ� ED÷ÕPOÕOÕ÷Õ�� %.ø� YH� |G�OOH� LOLúNLOL� YHQWULDO� VWULDWXP�
DUDVÕQGDNL� LOLúNLQLQ� LQFHOHQGL÷L� ELU� oDOÕúPDGD� EHVLQ� ED÷ÕP-
OÕOÕ÷Õ� YH� %.ø� DUDVÕQGD� SR]LWLI� LOLúNL�� D\QÕ� ]DPDQGD� YHQWULDO�
VWULDWXP�IRQNVL\RQODUÕ�YH�<)$6�VNRUODUÕ�SR]LWLI�LOLúNLOL�EXOXQ-
PXúWXU�������<DOH�%HVLQ�%D÷ÕPOÕOÕ÷Õ�gOoH÷L�VNRUODUÕQÕQ�EH\LQ�
IRQNVL\RQODUÕ� YH� \DSÕODUÕQGDNL� IDUNOÕOÕNODU� LOH� LOLúNLOHQGLUHQ�
VÕQÕUOÕ�VD\ÕGD�LQVDQ�oDOÕúPDVÕ�YDUGÕU��%LU�IRQNVL\RQHO�PDQ\H-
WLN�J|U�QW�OHPH�oDOÕúPDVÕ��I05,���<)$6�VNRUODUÕQÕQ��EH\QLQ�
GX\JXVDO� LúOHPH�� |G�O� GH÷HUOHQGLUPHVL� YH� \�NVHN� GHUHFHGH�
OH]]HWOL� \L\HFHNOHULQ� DOÕQPDVÕQD� \DQÕW� RODUDN� NDUDU� YHUPH�
V�UHFLQH�GDKLO�RODQ�NÕVÕPODUÕQGD�DUWDQ�%2/'�VLQ\DOL�LOH�LOLúNL-
OL�ROGX÷XQX�J|VWHUPLúWLU������$QFDN�JHQHO�SRS�ODV\RQGD�%.ø�
YDU\DQVÕQÕQ�SROLJHQLN�WHPHOL�G�ú�Q�OG�÷�QGH��EHVLQ�ED÷ÕP-
OÕOÕ÷Õ� YH� REH]LWH� NRQXVXQXQ� LOLúNLOHQGLULOPHVL� YH� DOW�
PHNDQL]PDODUÕQÕQ�WDQÕPODQPDVÕ�LoLQ�LOHUL�oDOÕúPDODUD�LKWL\Do�
GX\XOGX÷X�ELOGLULOPHNWHGLU������

*M[QV�*IɦÜUTÜTÜɦÜ�^M�7JMbQ\M�
%HVOHQPH�ROGXNoD�NDUPDúÕN�VLVWHPOHU� LOH�PRG�OH�HGLOHQ�ELU�
GDYUDQÕúWÕU��%HVLQOHU��ROGXNoD�OH]]HWOL�ROVDODU�GD�KRPHRVWDWLN�
EHVOHQPH�VD÷ODQGÕ÷ÕQGD�IL]LNVHO�ED÷ÕPOÕOÕN�\DUDWPD�GXUXPX�
J|U�QPHPHNWHGLU�������$QFDN�OH]]HWOL�EHVLQOHUH�X]XQ�V�UH�YH�
VÕN�VÕN�PDUX]�NDOPD��EHVLQOHULQ�EHVLQVHO�YH\D�NLP\DVDO�ELOHúL-
PLQH�EDNÕOPDNVÕ]ÕQ�ED÷ÕPOÕOÕN�EHQ]HUL�EHVOHQPH�GDYUDQÕúODUÕ�
ROXúWXUDELOHFH÷L�G�ú�Q�OPHNWHGLU�������
2EH]LWH\H�VHEHS�RODELOHQ�HQ�|QHPOL�IDNW|UOHUGHQ�ELUL��JHQHO-
OLNOH�EHVLQ�GH÷HUL�G�ú�N�RODQ�\�NVHN�HQHUMLOL�OH]]HWOL�EHVLQOHU-
LQ� DúÕUÕ� W�NHWLPLGLU�� %LU� NOLQLN� oDOÕúPDGD�� EHVLQLQ� LúOHQPH�
VHYL\HVLQLQ�� EHVLQLQ� ED÷ÕPOÕOÕN� EHQ]HUL� GDYUDQÕúODUOD� LOLúNLOL�
ROXS� ROPDGÕ÷ÕQÕ� J|VWHUHQ� HQ� HWNLOL� IDNW|UOHUGHQ� ELUL� ROGX÷X�
J|VWHULOPLúWLU� ������ <�NVHN� RUDQGD� LúOHQPLú� EHVLQOHU�� GDKD�
\�NVHN� JOLVHPLN� LQGHNVH� VDKLS� KHP� \D÷� KHP� GH� UDILQH�
NDUERQKLGUDWODUGDQ�\�NVHN�LoHUL÷H�VDKLS�ROPD�H÷LOLPLQGHGLU�
������ <DSÕODQ� oDOÕúPDODUGD� EDVLW� NDUERQKLGUDW� DOÕPÕQÕQ�
NROHVLVWRNLQLQ�� LQV�OLQ� YH� JKUHOLQ� G�]H\OHULQL� GH÷LúWLUHUHN�
PH]ROLPELN� GRSDPLQ� VHYL\HOHULQL� GROD\OÕ� RODUDN� PRG�OH�
HWWL÷L�YH�JOLNR]�VHYL\HOHULQLQ�$73
\H�GX\DUOÕ�SRWDV\XP�NDQDO-
ODUÕ� \ROX\OD� *$%$� WHUPLQDO� YHULFLVLQLQ� VDOÕQÕPÕQÕ� PRG�OH�
HWWL÷L�J|VWHULOPLúWLU� ����������<DSÕODQ�KD\YDQ�oDOÕúPDODUÕQGD�
GD�\�NVHN�\D÷OÕ�YH�UDILQH�NDUERQKLGUDWOÕ�GL\HWOHULQ�1$F
GHNL�
GRSDPLQ� UHVHSW|U��'�� YH�'�� \R÷XQOX÷XQX� D]DOWWÕ÷Õ� J|VWH��
ULOPLúWLU� ����� �����%X�YHULOHU�� UDILQH�NDUERQKLGUDW�� \D÷�YH\D�
KHU�LNLVLQLQ�NRPELQDV\RQ�KDOLQGH�DOÕQPDVÕQÕQ�|G�O�VLVWHPLQLQ�
DNWLYLWHVLQL�PRG�OH�HGHELOHFH÷LQL�J|VWHUPHNWHGLU�������

2EH]�ELUH\OHUGH�DúÕUÕ�\HPH�GDYUDQÕúÕ��PDGGH�ED÷ÕPOÕVÕ�RODQ�
ELUH\OHUGH�J|]OHQHQ�NRQWURO�ND\EÕ�YH�NRPS�OVLI�PDGGH�DOPD�
GDYUDQÕúÕ� LOH� EHQ]HUOLN� J|VWHUPHNWHGLU� YH� REH]LWHQLQ� EHVLQ�
ED÷ÕPOÕOÕ÷Õ�LOH�LOLúNLOL�ROGX÷X�KLSRWH]L�JLGHUHN�GDKD�ID]OD�LOJL�
J|UPHNWHGLU�������0DGGH�ED÷ÕPOÕOÕ÷Õ�YH�REH]LWHGHQ�ND\QDN-
ODQDQ� EH\LQ� IRQNVL\RQODUÕQGDNL� GH÷LúLNOLNOHU� DUDVÕQGDNL�
EDúOÕFD� EHQ]HUOLN�� 1$F
WD� WHPHO� GRSDPLQ� LOHWLPLQLQ�
D]DOPDVÕGÕU��+D\YDQ�oDOÕúPDODUÕ�� ROGXNoD� OH]]HWOL� ELU� GL\HWH�
X]XQ�V�UH�PDUX]�NDOGÕNWDQ�VRQUD�EH\LQ�IRQNVL\RQODUÕQGD�1$F�
YH� VWULDWXPGDNL� GRSDPLQHUMLN� DNWLYLWH� EHOLUWHoOHULQLQ� G�ú�N�
VHYL\HOHUGH�ROGX÷X�EXOXQPXúWXU�����������<DSÕODQ�ELU�NOLQLN�
oDOÕúPDGD�� ���PRUELG� REH]� YH� ��� QRUPDO� ELUH\GH� 3R]LWURQ�
(PLV\RQ� 7RPRJUDILVL� �3(7�� J|U�QW�OHPHVL� \DSÕOPÕúWÕU��
2EH]OHUGH� VWULDWDO� '�� UHVHSW|U� VD\ÕVÕQÕQ� QRUPDO� ELUH\OHUOH�
NDUúÕODúWÕUÕOGÕ÷ÕQGD�����D]DOGÕ÷ÕQÕ� EXOXQPXúWXU� ������:DQJ�
YH�DUN�¶QÕQ� �������\DSWÕNODUÕ�ELU�oDOÕúPDGD�VWULDWDO�GRSDPLQ�
WDúÕ\ÕFÕODUÕQÕQ�%.ø� LOH�QHJDWLI�NRUHODV\RQ�J|VWHUGL÷L�VDSWDQ-
PÕúWÕU� ������ 2EH]LWHQLQ� D\UÕFD�� JKUHOLQLQ� \DQÕW� YHUPH�
�]HULQGHNL� HWNLOHULQL� D]DOWWÕ÷Õ� YH� KLSRWDODPXVWD� YH� 1$F
GH�
JKUHOLQ� UHVHSW|U� P51$
VÕQÕ� D]DOWWÕ÷Õ� J|VWHULOPLúWLU� ������
)RQNVL\RQHO� EH\LQ� J|U�QW�OHPH� oDOÕúPDODUÕ� YH� KD\YDQ�
oDOÕúPDODUÕ� VRQXFX� REH]� ELUH\OHUGH� RUWD\D� oÕNDQ� GRSDPLQ�
VLQ\DO�HNVLNOL÷LQLQ��|G�O�GHYUHOHULQL�DNWLYH�HWPHN� LoLQ� WHODIL�
HGLFL�SDWRORMLN�\HPH\L�WHúYLN�HWWL÷L�G�ú�Q�OPHNWHGLU�������
%LU� PHWDDQDOL]GH� *DUFLD� YH� DUN�� ������� REH]� YH� PDGGH�
ED÷ÕPOÕOÕ÷Õ� RODQ� NDWÕOÕPFÕODUGD� |G�OH� NDUúÕOÕN� RODUDN� EHQ]HU�
EH\LQ� DNWLYDV\RQ� SDWHUQOHULQL� ELOGLULOPLúWLU�� %X� EXOJXODU��
EHVLQ�ED÷ÕPOÕOÕ÷Õ�YH�PDGGH�ED÷ÕPOÕOÕ÷ÕQÕQ��|G�O�GX\DUOÕOÕ÷Õ�YH�
LQKLELW|U�NRQWURO�QGH�\HU�DODQ�PHNDQL]PDODUÕ�ER]DQ�GH÷LúWLU-
LOPLú� GRSDPLQ� LúOHYLQL� LoHUHQ� RUWDN� ELU� Q|UREL\RORMLN�

PHNDQL]PD\Õ�SD\ODúDELOHFH÷LQL�J|VWHUPHNWHGLU�������%HQ]HU�
oDOÕúPDODUGDQ�VRQUD�%OXP�YH�DUN�� DQRUPDO�GDYUDQÕúODUD�\RO�
DoDQ� 
gG�O� (NVLNOL÷L� 6HQGURPX
� NDYUDPÕQÕ� JHOLúWLUPLú� YH�
REH]LWH� YH� PDGGH� NXOODQÕP� ER]XNOXNODUÕ� LOH� EX� NDYUDP�
LOLúNLOHQGLULOPLúWLU�������$QFDN��REH]LWH�YH�ED÷ÕPOÕOÕN�V�UHFL-
QLQ�DOWÕQGD�\DWDQ�JHQHWLN�YH�IL]\RORMLN�ELOHúHQOHU�DUDVÕQGDNL�
LOLúNLQLQ� ROGXNoD� NDUPDúÕN� ROGX÷X� YH� KHQ�]� QHW� ELU�
PHNDQL]PDQÕQ�WDQÕPODQPDGÕ÷Õ�ELOGLULOPLúWLU��������

*M[QV�*IɦÜUTÜTÜɦÜ�^M�7JMbQ\M�<MLI^Q�;\ZI\MRQTMZQ
%HVLQ�ED÷ÕPOÕOÕ÷Õ�XOXVDO�\D�GD�XOXVODUDUDVÕ�RWRULWHOHU�WDUDIÕQ-
GDQ� UHVPL� RODUDN� ELU� ED÷ÕPOÕOÕN� DOW� JUXEX� RODUDN� WDQÕP��
ODQPDGÕ÷ÕQGDQ�WDQÕ�YH�WHGDYL�NULWHUOHUL�VWUDWHMLOHUL�EHOLUOHQPH��
PLúWLU�� $QFDN� \DSÕODQ� oDOÕúPDODUGD� EHVLQ� ED÷ÕPOÕOÕ÷Õ� YH�
PDGGH�NXOODQÕP�ER]XNOXNODUÕQÕQ�EHQ]HU�VHPSWRPODU�J|VWHU-
PHVL� YH� EHQ]HU� Q|UREL\RORMLN� PHNDQL]PD� LOH� LOHUOHPHVL�
VHEHEL� LOH� WHGDYL� VWUDWHMLOHULQGH� GH� EHQ]HUOLN� RODELOHFH÷L�
G�ú�Q�OPHNWHGLU� ������0DGGH� ED÷ÕPOÕOÕ÷ÕQGDQ� IDUNOÕ� RODUDN�
EHVLQ�ED÷ÕPOÕOÕ÷ÕQGD�EHVLQGHQ�NDoÕQPD�\D�GD�\RNVXQ�EÕUDNPD�
oR÷X�]DPDQ�P�PN�Q�GH÷LOGLU��o�QN��W�NHWLP�]RUXQOXGXU�YH�
X]XQ� V�UHOL� \RNVXQOXN� ELUH\LQ� VD÷OÕ÷ÕQD� FLGGL� ]DUDUODU�
YHUHELOPHNWHGLU������
0DGGH� ED÷ÕPOÕOÕ÷Õ� YH� EHVLQ� ED÷ÕPOÕOÕ÷ÕQÕQ� RUWDN� VHPSWRP-
ODUÕQGDQ�\ROD�oÕNÕODUDN�RUWDN�GDYUDQÕú�GH÷LúLNOLNOHULQL�KHGHI�
DODQ� WHGDYL� \|QWHPOHUL� G�ú�Q�OPHNWHGLU�� %XQODU�� 3VLNRWHUD-
SLOHU�� IDUPDNRORMLN� WHGDYLOHU�� WÕEEL� EHVOHQPH� WHGDYLOHUL� YH�
Q|URPRG�ODV\RQ�WHGDYLOHULGLU����������
*HQHO� DQODPGD� SVLNRWHUDSLOHUGH�� X\XPVX]� GDYUDQÕúODUÕ� YH�
ELOLúVHO� V�UHoOHUL�� X\DUODQDELOLU� GDYUDQÕúODU� YH� ELOLúVHO�
V�UHoOHUOH� GH÷LúWLUPHN� DPDoODQPDNWDGÕU�� 3VLNRWHUDSLOHU�
ELUoRN�SVLNL\DWULN�ER]XNOXNODUGD�YH�\HPH�GDYUDQÕú�ER]XNOXN-
ODUÕQGD�WHUFLK�HGLOHQ�ELU�WHGDYL�VWUDWHMLVLGLU����������
)DUPDNRORMLN� WHGDYLOHUGH� LVH� ED]Õ� oDOÕúPDODU�� GRSDPLQ� YH�
HQGRMHQ�RSLRLGOHU�JLEL�EHVLQ�DU]XVXQX�D]DOWPD\D��NRPS�OVLI�
DúÕUÕ�\HPH�YH�DúÕUÕ�\HPHN�\HPH\H�\DUGÕPFÕ�RODELOHFHN�SRWDQ-
VL\HO�WHUDS|WLN�KHGHIOHU�WDQÕPODPÕúWÕU��%XQXQOD�ELUOLNWH��LQVDQ�
SRS�ODV\RQODUÕQGDNL�EX�EXOJXODUÕQ�HWNLOHUL�KHQ�]� VLVWHPDWLN�
RODUDN� LQFHOHQPHPLúWLU� YH� EX� SRS�ODV\RQGDNL� SRWDQVL\HO�
ROXPVX]�HWNLOHUL�ELOLQPHPHNWHGLU�������
1|URPRG�ODV\RQ� WHGDYLOHUL� LVH� FHUUDKL� ROPD\DQ� EH\LQ�
VWLP�ODV\RQ� WHNQLNOHUL� LOH� VLQLUVHO� DNWLYLWH\L� GH÷LúWLUHUHN� YH�
GRSDPLQL� DUWÕUDUDN� |]OHP� YH� ED÷ÕPOÕOÕN� \DSÕFÕ� GDYUDQÕúODUÕ�
D]DOWPD\Õ�KHGHIOH\HQ�WHGDYLOHUGLU�����������1|URPRG�ODV\RQ�
WHGDYLVL�DONRO�ED÷ÕPOÕODUÕQGD�\D�GD�VLJDUD�NXOODQDQ�ELUH\OHUGH�
GL÷HU�WHGDYL�\|QWHPOHULQH�HN�RODUDN�NXOODQÕOPDNWDGÕU��DQFDN�
EHVLQ� ED÷ÕPOÕOÕ÷Õ� YH� REH]LWH� �]HULQGHNL� HWNLOHUL� KHQ�]�
WDUWÕúPDOÕGÕU������

7ÕEEL� EHVOHQPH� WHGDYLVL� LVH�� EHVLQ� ED÷ÕPOÕOÕ÷ÕQGD� HWNLVL� QHW�
RODUDN�WDQÕPODQDPDPÕú��KDNNÕQGD�oDOÕúPDODUÕQ�D]�ROGX÷X�ELU�
WHGDYL�PHWRGXGXU��+HP�WÕNDQÕUFDVÕQD�\HPH�ER]XNOX÷X��7<%��
KHP�GH�EHVLQ�ED÷ÕPOÕOÕ÷Õ�LOH�LOLúNLOL�RODELOHFHN�RUWDN�EHVOHQPH�
NRPSOLNDV\RQODUÕ� YH� WÕEEL� NRPSOLNDV\RQODU� J|]� |Q�QH�
DOÕQGÕ÷ÕQGD�� 7<%¶L� KHGHIOH\HQ� EHVOHQPH� P�GDKDOHOHULQLQ��
EHVLQ�ED÷ÕPOÕOÕ÷Õ� LoLQ�GH�NXOODQÕODELOHFH÷L�G�ú�Q�OPHNWHGLU��
7ÕEEL� EHVOHQPH�P�GDKDOHOHULQLQ� JHQHO� RODUDN� ELUH\LQ� \HPH�
GDYUDQÕúODUÕQÕQ� EHOLUOHQPHVL�� ED÷ÕPOÕOÕN� \DSWÕ÷Õ� G�ú�Q�OHQ�
EHVLQLQ� VDSWDQPDVÕ��EHVOHQPH\H�\�NOHQHQ�DQODPÕQ�EHOLUOHQ-
PHVL�YH�REH]RMHQLN�oHYUHQLQ�WDQÕPODQPDVÕ�VRQUDVÕQGD�ELUH\�
VHO�RODUDN�X\JXODQDELOHFH÷L�G�ú�Q�OPHNWHGLU�������%D÷ÕPOÕOÕN�
\DSÕFÕ�EHVLQ��EHVOHQPH�SURJUDPÕQGD�WDPDPHQ�\DVDNODQGÕNWDQ�
VRQUD�� X\JXQVX]� GDYUDQÕúODUÕQ� GL÷HU� EHVLQOHU� LoLQ� RUWD\D�
oÕNDELOHFH÷L� J|]OHPLQH� GD\DQDUDN�� VD÷OÕNVÕ]� GDYUDQÕúODUGDQ�
X]DN�GXUPD\D�RGDNODQDQ�EHVOHQPH� WHGDYLVLQLQ�KHUKDQJL�ELU�
EHVLQLQ�\DVDNODQPDVÕQGDQ�GDKD�HWNLOL�ROGX÷X�LOHUL�V�U�OPHN-
WHGLU�������

;76=i�^M�l6-:ʈ4-:
.RPS�OVLI� DúÕUÕ� \HPHQLQ� Q|UREL\RORMLN� G�]HQOHQPHVL�
ROGXNoD� NDUÕúÕN� ROPDNOD� ELUOLNWH�� ED÷ÕPOÕOÕNOD� LOJLOL�
GDYUDQÕúODUÕQ�G�]HQOHQPHVLQGH�\HU�DODQ�VLVWHPOHUGH��Q|UREL\-
RORMLN� PHNDQL]PDODUGD�� EH\LQ� DNWLYDV\RQ� SDWHUQOHULQGH� YH�
|G�O� GHYUHVL� �]HULQGH� EHQ]HUOLNOHULQ� ROGX÷X� ELOLQPHNWHGLU��
%X�EHQ]HUOLNOHUH�UD÷PHQ��EHVLQ�ED÷ÕPOÕOÕ÷Õ�NDYUDPÕ�REH]LWH�
QHGHQOHULQLQ� KHWHURMHQOL÷L� YH� ED÷ÕPOÕOÕN� \DSDQ� PDGGHOHULQ�
DNVLQH�EHVOHQPHQLQ�KD\DWWD�NDOPDN�LoLQ�JHUHNOL�RODQ�GR÷DO�ELU�
|G�O�ROPDVÕ�QHGHQL\OH�WDUWÕúPDOÕGÕU��2EH]LWHQLQ�EHVLQ�ED÷ÕP-
OÕOÕ÷Õ�LOH�LOLúNLVLQLQ�EHOLUOHQPHVL�GH�REH]LWH�LOH�P�FDGHOH�LoLQ�
EHOLUOHQHQ� WHGDYLOHUH� GDYUDQÕúVDO� WHGDYLQLQ� GDKLO� HGLOPHVLQH�
VHEHS� RODFDN� YH� E|\OHFH� REH]LWHQLQ� oRN� IDNW|UO�� N|NHQLQH�
J|UH�PXOWLGLVLSOLQHU�ELU�\DNODúÕP�HOGH�HGLOHELOHFHNWLU��$QFDN�
úX�DQGD�EHVLQ�ED÷ÕPOÕOÕ÷Õ�NDYUDPÕQÕ�GHVWHNOHPHN�LoLQ�\HWHUOL�
NDQÕW� \RNWXU�� REH]� ELUH\OHUGH� EHVLQ� ED÷ÕPOÕOÕ÷ÕQÕ� GDKD� L\L�
WDQÕPODPDN� YH� WHVW� HWPHN� LoLQ� GDKD� ID]OD� VD\ÕGD� LQVDQ�
Q|URJ|U�QW�OHPH�YH�Q|URELOLúVHO�oDOÕúPDODUÕQD�LKWL\Do�YDUGÕU��

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: 
%HVOHQPH��ELUH\OHULQ�KD\DWWD�NDOPDVÕ�LoLQ�JHUHNOL�ELU�H\OHP�ROPDNOD�ELUOLNWH��oHúLWOL�GX\X�RUJDQ-
ODUÕPÕ]D�KLWDS�HGHQ�NH\LI�YHULFL�ELU�GXUXPGXU��$QFDN�GX\XODUÕPÕ]D�KLWDS�HGHQ�OH]]HWOL�EHVLQOHULQ�
V�UHNOL�W�NHWLPL�ED]Õ�ELUH\OHUGH�ED÷ÕPOÕOÕN�EHQ]HUL�GXUXPODU�ROXúWXUDELOPHNWHGLU��%HVLQ�ED÷ÕP-
OÕOÕ÷Õ��ELUH\LQ�G�]HQOL�RODUDN�W�NHWWL÷L�ELU�YH\D�GDKD�ID]OD�EHVLQH�GX\GX÷X�VSHVLILN�ELU�DGDSWDV\RQ�
RODUDN�WDQÕPODQDQ�ELU�NDYUDPGÕU��dHúLWOL�SVLNRORMLN��VRV\DO�SUREOHPOHULQ�GÕúÕQGD�ED]Õ�KRUPRQDO�
GHQJHVL]OLNOHU��EH\LQ�\DSÕODUÕQGDNL�DQRPDOLOHU�YH�oHúLWOL�LODoODUÕQ�NXOODQÕPÕQGDQ�ND\QDNODQDQ�\DQ�
HWNLOHU� EHVLQ� ED÷ÕPOÕOÕ÷ÕQÕQ� SDWRIL]\RORMLVLQL� ROXúWXUDELOPHNWHGLU�� %HVLQ� ED÷ÕPOÕOÕ÷Õ� �]HULQH�
\DSÕODQ�NOLQLN�oDOÕúPDODU�DUWPDNWD��DQFDN�KHQ�]�XOXVODUDUDVÕ�RWRULWHOHU� WDUDIÕQGDQ�UHVPL�RODUDN�
ED÷ÕPOÕOÕN� W�U�� RODUDN� WDQÕPODQPDPDVÕ� QHGHQL\OH� EHOLUOL� ELU� WHGDYL�PHWRGX� EXOXQPDPDNWDGÕU��
*HQHO�RODUDN�REH]�ELUH\OHUGH�X\JXODQDQ� WHGDYL�PHWRWODUÕQD�HN�RODUDN�REH]LWHQLQ�DOWÕQGD�\DWDQ�
SDWRORMLN�GXUXPODU� WHVSLW� HGLOPHNWH�YH�EXQD�X\JXQ�PXOWLGLVLSOLQHU� WHGDYL� VWUDWHMLOHUL�JHOLúWLULO��
PHNWHGLU��(Q�VÕN�NXOODQÕODQ�WHGDYL�VWUDWHMLOHUL��WÕEEL�EHVOHQPH�WHGDYLOHUL��SVLNRWHUDSLOHU��IDUPDNR-
ORMLN� WHGDYLOHU� YH� Q|URPRG�ODV\RQ� WHGDYLOHULGLU�� %X� GHUOHPH� oDOÕúPDGD�� EHVLQ� ED÷ÕPOÕOÕ÷Õ� YH�
REH]LWH�DUDVÕQGDNL�LOLúNLQLQ�J�QFHO�OLWHUDW�U�HúOL÷LQGH�LQFHOHQHUHN�WDUWÕúÕOPDVÕ�DPDoODQPÕúWÕU��
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2EH]LWH� SUHYDODQVÕQÕQ� G�Q\D� oDSÕQGD� DUWDUDN� ELU� SDQGHPL�
KDOLQH�JHOPHVL��]HULQH�HWL\RORMLVL��]HULQH�\DSÕODQ�oDOÕúPDODUD�
LOJL�\R÷XQODúPÕúWÕU���������$QFDN�REH]LWHQLQ�JHOLúLPLQGH�HWNLOL�
SHN� oRN� IL]\RORMLN�� JHQHWLN�� SVLNRORMLN� IDNW|U�Q� EXOXQPDVÕ�
WHGDYL� VWUDWHMLOHULQLQ� GH� ROGXNoD� IDUNOÕ� ROPDVÕ� JHUHNOLOL÷LQL�
RUWD\D� NR\PDNWDGÕU�� 2EH]LWH� LoLQ� PHYFXW� WHGDYLOHULQ�
EDúDUÕVÕQÕQ�VÕQÕUOÕ�ROGX÷X��|]HOOLNOH�EDúDUÕOÕ�ELU�úHNLOGH�D÷ÕUOÕN�
ND\EHWPLú� ELUH\OHUGH� D÷ÕUOÕN� NRUXQXPXQXQ� KD\DW� ER\X�
V�UG�U�OHPHGL÷L� ELOGLULOPHNWHGLU� ����� %X� GXUXPXQ� QHGHQL�
RODUDN�� WHGDYLOHULQ� E�\�N� NÕVPÕQÕQ� REH]LWHQLQ� DOWWD� \DWDQ�
QHGHQOHULQGHQ�ELUL�RODQ�G�]HQVL]�EHVOHQPH�GDYUDQÕúODUÕQÕ�HOH�
DOPDPDVÕ�ROGX÷X�G�ú�Q�OPHNWHGLU������%HVLQ�ED÷ÕPOÕOÕ÷Õ�LVH�
VRQ� G|QHPOHUGH� REH]LWHQLQ� HWL\RORMLVLQGH� HWNLOL� ROGX÷X�
G�ú�Q�OHQ�� KHQ�]� XOXVODUDUDVÕ� RWRULWHOHU� WDUDIÕQGDQ� WDQÕ� YH�
WHGDYL� PHWRWODUÕ� EHOLUOHQPLú� ELU� ED÷ÕPOÕOÕN� W�U�� ROPDPDNOD�
ELUOLNWH��]HULQGH�oDOÕúPDODUÕQ�\R÷XQODúWÕ÷Õ�ELU�NDYUDPGÕU������
%HVLQ� ED÷ÕPOÕOÕ÷Õ� NDYUDPÕ� LON� RODUDN� ����� \ÕOÕQGD�5DQGROS�
WDUDIÕQGDQ�³ELUH\LQ�GX\DUOÕ�ROGX÷X�YH�G�]HQOL�RODUDN�W�NHWWL÷L�
ELU� YH\D� GDKD� ID]OD� EHVLQH� NDUúÕ� VSHVLILN� ELU� DGDSWDV\RQ´�
RODUDN� WDQÕPODQPÕúWÕU� ����� g]HOOLNOH� UDILQH� NDUERQKLGUDW� YH�
\D÷� LoHUL÷L� \�NVHN� EHVLQOHULQ� DúÕUÕ� W�NHWLPL� LOH� ED÷ÕPOÕOÕN�
\DSDQ� PDGGHOHULQ� NXOODQÕPÕ� DUDVÕQGDNL� EHQ]HUOLNOHU�� ED]Õ�
DUDúWÕUPDFÕODUÕQ�REH]LWHQLQ�DOWWD�\DWDQ�QHGHQLQLQ�ELU�W�U�EHVLQ�
ED÷ÕPOÕOÕ÷Õ� RODELOHFH÷LQL� |QH� V�UPHVLQH� QHGHQ� ROPXúWXU�
������� %X� GHUOHPH� oDOÕúPDGD�� GDYUDQÕúVDO� ELU� ED÷ÕPOÕOÕN�
ROGX÷X� G�ú�Q�OHQ� EHVLQ� ED÷ÕPOÕOÕ÷Õ� LOH� REH]LWH� DUDVÕQGDNL�
LOLúNLQLQ� J�QFHO� OLWHUDW�U� ELOJLOHUL� ÕúÕ÷ÕQGD� LQFHOHQPHVL�
DPDoODQPÕúWÕU�

*M[QV�*IɦÜUTÜTÜɦÜ
*HOHQHNVHO�ED÷ÕPOÕOÕN�DUDúWÕUPDODUÕ��NRNDLQ��QLNRWLQ��PRUILQ�
YH�DONRO�YE��PDGGHOHU��]HULQGH�RGDNODQPDNWDGÕU��$QFDN�VRQ�
]DPDQODUGD� NXPDU�� FLQVHOOLN�� EHVLQ� JLEL� X\XúWXUXFX� PDGGH�
|]HOOL÷L� J|VWHUPH\HQ�� DQFDN� ED÷ÕPOÕOÕN� \DSWÕ÷Õ� |QJ|U�OHQ�
NDYUDPODU��]HULQGH�GH�DUDúWÕUPDODU�\R÷XQODúPDNWDGÕU����������
0HQWDO� %R]XNOXNODUÕQ�7DQÕVDO� YH� øVWDWLVWLNVHO� (O� .LWDEÕ¶QÕQ�
EHúLQFL�UHYL]\RQXQGD��'60�9��PDGGH�ED÷ÕPOÕOÕ÷ÕQÕQ�VHPS-
WRP� VD\ÕODUÕ� DUWÕUÕOPÕúWÕU�� '|UG�QF�� UHYL]\RQ� RODQ�
'60�,9¶GH�PDGGH�NXOODQÕPÕ� ER]XNOX÷X�NULWHUOHULQLQ� \HPH�
GDYUDQÕúODUÕQD�X\JXODQDELOLUOL÷LQL�WDUWÕúDQ�oRN�VD\ÕGD�oDOÕúPD�
ROPDNOD� ELUOLNWH�� '60�9� LOH� HNOHQHQ� NULWHUOHULQ� \HPH�
GDYUDQÕúÕQD�X\JXODQDELOHFH÷L�G�ú�Q�OPHNWHGLU�����������
g]HOOLNOH��NXOODQÕODQ�PDGGH\H�GX\XODQ�DúÕUÕ�|]OHP�LIDGHVLQLQ�
EHVLQOHU� LoLQ� GH� NXOODQÕODELOHFH÷L� ELOGLULOPHNWHGLU�� g]OHP�
GHQH\LPOHULQLQ� DOWÕQGD� \DWDQ� Q|URQDO� \DSÕODUÕQ� DNWLYDV\RQ�
SDWHUQOHUL��EHVLQ�GH�GDKLO�ROPDN��]HUH�IDUNOÕ�PDGGHOHU�DUDVÕQ-
GD� E�\�N� |Oo�GH� |UW�úPHNWHGLU� ����� ����� %XQXQ� \DQÕQGD�
WHPHO� \�N�PO�O�NOHULQL� \HULQH� JHWLUHPHPH�� VRV\DO� KD\DWWD�
VRUXQODU�JLEL�NULWHUOHULQGH�EHVLQOHU� LoLQ�X\JXODQDELOHFH÷L�YH�
EHVLQ� ED÷ÕPOÕOÕ÷ÕQÕQ� VHPSWRPODUÕQÕ� LoHUHELOHFH÷LQL� ELOGLUHQ�
oDOÕúPDODU�GD�PHYFXWWXU�����������$QFDN�oDOÕúPDODUÕQ�E�\�N�
NÕVPÕQÕQ� QLWHO� ROPDVÕ� YH� VRPXW� NDQÕWD� GD\DQPDPDVÕ� EHVLQ�
ED÷ÕPOÕOÕ÷ÕQÕQ�'60�9¶H�J|UH�GDYUDQÕúVDO�ED÷ÕPOÕOÕN�RODUDN�

VÕQÕIODQGÕUÕOPDPDVÕQÕQ�QHGHQOHULQGHQGLU��%X�NULWHUOHULQ�\HPH�
GDYUDQÕúODUÕQD�X\JXODQDELOHFH÷L�G�ú�Q�OVH�GH�KHQ�]�\DSÕODQ�
oDOÕúPDODUÕQ�\HWHUOL�ROPDGÕ÷Õ�EHOLUWLOPHNWHGLU������

*M[QV�*IɦÜUTÜTÜɦÜVÜV�6�ZWJQaWTWRQ[Q
gG�O�� IL]\RORMLN� YH\D� SVLNRORMLN� DoÕ÷Õ� D]DOWPDN� LoLQ�
GDYUDQÕúODUÕ�WHúYLN�HGHQ�KHP�Lo�KHP�GH�GÕú�X\DUDQODUD�Q|UDO�
ELU� \DQÕW� RODUDN� WDQÕPODQPDNWDGÕU� ������ %HVOHQPH�� |]�QGH�
WDWPLQ� HGLFLGLU� YH� OH]]HWOL� EHVLQOHULQ� WDGÕ� YH� W�NHWLPL� |G�O�
VLVWHPLQL�KDUHNHWH�JHoLUPHNWHGLU������
%HVOHQPH� GDYUDQÕúÕQD�� KLSRWDODPXV�� GRUVRODWHUDO� SUHIURQ-
WDONRUWHNV��DPLJGDOD��VWULDWXP�YH�RUWD�EH\QL�LoHUHQ�YH�ELUELUL�
LOH� HWNLOHúHQ�Q|UDO�GHYUHOHU� D÷Õ� DUDFÕOÕN�HWPHNWHGLU� ������%X�
VLVWHPOHU�ELUOLNWH��KHP�KRPHRVWDWLN��HQHUML�GHSRODUÕ�YH�LOJLOL�
VLQ\DOOHU�WDUDIÕQGDQ�\|QHWLOHQ�W�NHWLP��KHP�GH�KHGRQLN�EHVLQ�
W�NHWLPL��|G�O�VLVWHPOHUL�WDUDIÕQGDQ�EHOLUOHQHQ�W�NHWLP��GDKLO�
ROPDN� �]HUH� EHVOHQPH� GDYUDQÕúÕQÕQ� W�P� \|QOHULQL� G�]HQOH-
PHNWHGLU��dRN�VD\ÕGD�NDQÕW��ED÷ÕPOÕOÕN�\DSÕFÕ�PDGGHOHUH�YH�
EHVLQOHUH�NDUúÕ�Q|URNLP\DVDO�\DQÕWWD�ELU�EHQ]HUOLN�ROGX÷XQX�
J|VWHUPHNWHGLU�� +HP� OH]]HWOL� EHVLQOHULQ� KHP� GH� oHúLWOL�
PDGGHOHULQ�� LQVDQ� YH� KD\YDQ� EH\QLQGH� D\QÕ� PH]ROLPELN�
GRSDPLQ�|G�O�VLVWHPLQL�DNWLYH�HWWL÷L�G�ú�Q�OPHNWHGLU�����������
%HVLQ�ED÷ÕPOÕOÕ÷Õ� LoLQ�|QJ|U�OHQ�Q|UREL\RORMLN�PHNDQL]PD-
ODUGD�WHPHOGH��o�VLVWHPLQ�HWNLOL�ROGX÷X�J|U�OPHNWHGLU��%LULQFL�
\RO�RODQ�GRSDPLQHUMLN�\RO��EHVLQ�YH�LODo�ED÷ÕPOÕOÕ÷ÕQÕQ�WHPH-
OLQL� ROXúWXUPDNWDGÕU�� %HVLQ� YH\D� LODFÕQ� DOÕQPDVÕQÕ� WDNLEHQ�
QXNOHXV� DNNXPEHQV¶GH� �1$F�� DUWDQ� GRSDPLQ� PLNWDUODUÕ�
EH\QLQ�|G�O�VLVWHPLQL�DNWLYH�HWPHNWHGLU�������øNLQFLO�\RO�RODQ�
KRUPRQDO�\RO�LVH�KRPHRVWDWLN�VLVWHPOHULQ�G�]HQOHQPHVLQGHQ�
VRUXPOX� OHSWLQ�� JKUHOLQ�� LQV�OLQ� JLEL� RUHNVLMHQLN� \D� GD�
DQRUHNVLMHQLN� HWNL� J|VWHUHQ� GR÷UXGDQ� \D� GD� GROD\OÕ� RODUDN�
GRSDPLQHUMLN� VLVWHPL� GH� HWNLOH\HQ� SHSWLWOHU� DUDFÕOÕ÷Õ� LOH�
JHUoHNOHúPHNWHGLU� ������ *KUHOLQ�� GRSDPLQHUMLN� |G�O� \RODN-
ODUÕQÕ�X\DUÕUNHQ��OHSWLQ�YH�LQV�OLQ�EX�GHYUHOHUL�LQKLEH�HWPHNWH-
GLU�������%H\LQ�GRSDPLQ�\ROODUÕQGDNL�OHSWLQ�YH�LQV�OLQ�GLUHQFL�
LVH�� EHVLQ� DOÕPÕQÕ� GDKD� J�oO�� ELU� |G�O� KDOLQH� JHWLUPHNWH� YH�
OH]]HWOL� EHVLQ� DOÕPÕQÕ� WHúYLN� HWPHNWHGLU� ������ %HVLQ� ED÷ÕP-
OÕOÕ÷Õ�LoLQ�|QJ|U�OHQ�Q|UREL\RORMLN�PHNDQL]PDODUGDQ��o�QF��
\RO� LVH�� RSLRLG� VLVWHPOHU� DUDFÕOÕ÷Õ� LOH� JHUoHNOHúPHNWHGLU��
2SLRLG� DJRQLVWOHULQLQ��97$� YH�1$F
\H� X\DUÕFÕ� YH� LQKLELW|U�
JLUGLOHUL� PRG�OH� HGHUHN�� PH]ROLPELN� GRSDPLQ� LOHWLPLQL�
GROD\OÕ� RODUDN� DNWLYH� HGHUHN� EHVLQ� W�NHWLPLQL� DUWÕUGÕ÷Õ� YH�
EHVLQ�ED÷ÕPOÕOÕ÷ÕQD�QHGHQ�ROGX÷X�ELOGLULOPHNWHGLU�������

*M[QV�*IɦÜUTÜTÜɦÜ�<IVÜ[Ü
%HVLQ�ED÷ÕPOÕOÕ÷ÕQÕQ�'60�NÕODYX]ODUÕ�WDUDIÕQGDQ�UHVPL�RODUDN�
WDQÕPODQPÕú�ED÷ÕPOÕOÕN�W�UOHULQLQ�ELU�DOW�JUXEX�ROGX÷XQD�GDLU�
DUWDQ� NDQÕWODU� ROVD� GD� VRQ� UHYL]\RQ� RODQ� '60�9� NÕODYX]X�
WDUDIÕQGDQ�ELU�ED÷ÕPOÕOÕN�W�U��RODUDN�ELOGLULOPHPLúWLU�������
*HDUKDUG�YH�DUN�������\ÕOÕQGD�\D\ÕQODGÕNODUÕ�DUDúWÕUPDODUÕQ-
GD�� <DOH� %HVLQ� %D÷ÕPOÕOÕ÷Õ� gOoH÷LQL� �<)$6��� LQVDQODUGD�
EHVLQH� |]J�� ED÷ÕPOÕOÕN� \DSÕFÕ� GDYUDQÕúODUÕQ� \D\JÕQOÕ÷ÕQÕ� YH�
NRPRUELGLWHVLQL� DUDúWÕUPDN� LoLQ� WDVDUODGÕNODUÕQÕ� ELOGLUPLúWLU��
$\QÕ� DUDúWÕUPDGD� <)$6
Õ� ³NODVLN� ED÷ÕPOÕOÕN� DODQODUÕQGD�
J|U�OHQ�GDYUDQÕúODUD�EHQ]H\HQ�\HPH�DOÕúNDQOÕNODUÕQÕ�WDQÕPOD-
PDN�LoLQ�ELU�DUDo´�RODUDN�WDQÕPODPÕúODUGÕU��<DOH�%HVLQ�%D÷ÕP-
OÕOÕ÷Õ�gOoH÷LQGH�ELOGLULOHQ�NULWHUOHU�7DEOR�,¶GH�YHULOPLúWLU������

<DOH�%HVLQ�%D÷ÕPOÕOÕ÷Õ�gOoH÷L�.ULWHUOHUL
���%HNOHQHQGHQ�X]XQ�ELU�V�UH�LoHULVLQGH�PDGGHQLQ�ID]ODVÕ\OD�
����DOÕQPDVÕ

���'HYDP�HGHQ�LVWHN�YH\D�EÕUDNPD\D�\|QHOLN�WHNUDU�HGHQ�
����EDúDUÕVÕ]OÕNODU

���7HGDULN�HWPH��NXOODQPD�YH��VWHVLQGHQ�JHOPH\H�\|QHOLN�
�����ID]OD�]DPDQ�JHoLUPH�YH�H\OHP�LoHULVLQGH�ROPD

���6RV\DO��PHVOHNL�YH�ERú�]DPDQ�DNWLYLWHOHULQGHQ�YD]JHoLOPH
����VL�YH\D�EX�DNWLYLWHOHULQ�D]DOPDVÕ

���.|W��VRQXoODUÕ�ROGX÷X�ELOLQGL÷L�KDOGH�NXOODQÕPD�GHYDP�
����HGLOPHVL

���7ROHUDQV�JHOLúWLUPH��HWNLGH�D]DOPD�PLNWDUGD�DUWPD�

���.DUDNWHULVWLN�oHNLOPH�EHOLUWLOHUL��oHNLOPH�EHOLUWLOHULQL�
����D]DOWPDN�LoLQ�PDGGH�NXOODQÕPÕ

���.XOODQÕPÕQ�NOLQLN�RODUDN�|QHPOL�|Oo�GH�ER]XNOX÷D�\RO�
����DoPDVÕGÕU�

<DSÕODQ�oDOÕúPDODUGD�<)$6¶GH�ELOGLULOHQ�HQ�\D\JÕQ�VHPSWRP��
EHVLQ� DOÕPÕQÕ� NÕVÕWODPDN� LoLQ� GDKD� |QFH� EDúDUÕVÕ]� GL\HW�
JLULúLPOHULQGH� EXOXQPDNWÕU�� %HQ]HU� úHNLOGH� VÕN� NDUúÕODúÕODQ�
ELU� VHPSWRP�GD� EDúDUÕVÕ]� D÷ÕUOÕN� ND\EÕ� VRQXoODUÕQD� UD÷PHQ�
V�UHNOL�EHVLQ�W�NHWLPLGLU������������
2EH]� ELUH\OHUGH� EHVLQ� ED÷ÕPOÕOÕ÷Õ� SUHYDODQV� oDOÕúPDODUÕ�
GH÷LúNHQOLN�J|VWHUPHNOH�ELUOLNWH�\DNODúÕN�RODUDN�REH]�ELUH\-
OHULQ� ������
LQLQ� EHVLQ� ED÷ÕPOÕOÕ÷Õ� LoLQ� <)$6� NULWHUOHULQL�
NDUúÕODGÕ÷Õ� WDKPLQ�HGLOPHNWHGLU����������<DOH�%HVLQ�%D÷ÕP-
OÕOÕ÷Õ�gOoH÷L�VHPSWRPODUÕQÕQ�VD\ÕVÕ�EHGHQ�N�WOH�LQGHNVL��%.ø��
LOH�SR]LWLI�NRUHODV\RQ�J|VWHUPHNWHGLU����������%XQXQ�\DQÕQGD�
EHVLQ� ED÷ÕPOÕOÕ÷Õ� NULWHUOHULQL� NDUúÕOD\DQ� ELUH\OHULQ�
���������
�Q�Q� DúÕUÕ� NLOROX� YH\D� REH]� ROPDGÕ÷Õ� GD� ELOGLULO��
PLúWLU�������

%HVLQ� ED÷ÕPOÕOÕ÷Õ�� %.ø� YH� |G�OOH� LOLúNLOL� YHQWULDO� VWULDWXP�
DUDVÕQGDNL� LOLúNLQLQ� LQFHOHQGL÷L� ELU� oDOÕúPDGD� EHVLQ� ED÷ÕP-
OÕOÕ÷Õ� YH� %.ø� DUDVÕQGD� SR]LWLI� LOLúNL�� D\QÕ� ]DPDQGD� YHQWULDO�
VWULDWXP�IRQNVL\RQODUÕ�YH�<)$6�VNRUODUÕ�SR]LWLI�LOLúNLOL�EXOXQ-
PXúWXU�������<DOH�%HVLQ�%D÷ÕPOÕOÕ÷Õ�gOoH÷L�VNRUODUÕQÕQ�EH\LQ�
IRQNVL\RQODUÕ� YH� \DSÕODUÕQGDNL� IDUNOÕOÕNODU� LOH� LOLúNLOHQGLUHQ�
VÕQÕUOÕ�VD\ÕGD�LQVDQ�oDOÕúPDVÕ�YDUGÕU��%LU�IRQNVL\RQHO�PDQ\H-
WLN�J|U�QW�OHPH�oDOÕúPDVÕ��I05,���<)$6�VNRUODUÕQÕQ��EH\QLQ�
GX\JXVDO� LúOHPH�� |G�O� GH÷HUOHQGLUPHVL� YH� \�NVHN� GHUHFHGH�
OH]]HWOL� \L\HFHNOHULQ� DOÕQPDVÕQD� \DQÕW� RODUDN� NDUDU� YHUPH�
V�UHFLQH�GDKLO�RODQ�NÕVÕPODUÕQGD�DUWDQ�%2/'�VLQ\DOL�LOH�LOLúNL-
OL�ROGX÷XQX�J|VWHUPLúWLU������$QFDN�JHQHO�SRS�ODV\RQGD�%.ø�
YDU\DQVÕQÕQ�SROLJHQLN�WHPHOL�G�ú�Q�OG�÷�QGH��EHVLQ�ED÷ÕP-
OÕOÕ÷Õ� YH� REH]LWH� NRQXVXQXQ� LOLúNLOHQGLULOPHVL� YH� DOW�
PHNDQL]PDODUÕQÕQ�WDQÕPODQPDVÕ�LoLQ�LOHUL�oDOÕúPDODUD�LKWL\Do�
GX\XOGX÷X�ELOGLULOPHNWHGLU������

*M[QV�*IɦÜUTÜTÜɦÜ�^M�7JMbQ\M�
%HVOHQPH�ROGXNoD�NDUPDúÕN�VLVWHPOHU� LOH�PRG�OH�HGLOHQ�ELU�
GDYUDQÕúWÕU��%HVLQOHU��ROGXNoD�OH]]HWOL�ROVDODU�GD�KRPHRVWDWLN�
EHVOHQPH�VD÷ODQGÕ÷ÕQGD�IL]LNVHO�ED÷ÕPOÕOÕN�\DUDWPD�GXUXPX�
J|U�QPHPHNWHGLU�������$QFDN�OH]]HWOL�EHVLQOHUH�X]XQ�V�UH�YH�
VÕN�VÕN�PDUX]�NDOPD��EHVLQOHULQ�EHVLQVHO�YH\D�NLP\DVDO�ELOHúL-
PLQH�EDNÕOPDNVÕ]ÕQ�ED÷ÕPOÕOÕN�EHQ]HUL�EHVOHQPH�GDYUDQÕúODUÕ�
ROXúWXUDELOHFH÷L�G�ú�Q�OPHNWHGLU�������
2EH]LWH\H�VHEHS�RODELOHQ�HQ�|QHPOL�IDNW|UOHUGHQ�ELUL��JHQHO-
OLNOH�EHVLQ�GH÷HUL�G�ú�N�RODQ�\�NVHN�HQHUMLOL�OH]]HWOL�EHVLQOHU-
LQ� DúÕUÕ� W�NHWLPLGLU�� %LU� NOLQLN� oDOÕúPDGD�� EHVLQLQ� LúOHQPH�
VHYL\HVLQLQ�� EHVLQLQ� ED÷ÕPOÕOÕN� EHQ]HUL� GDYUDQÕúODUOD� LOLúNLOL�
ROXS� ROPDGÕ÷ÕQÕ� J|VWHUHQ� HQ� HWNLOL� IDNW|UOHUGHQ� ELUL� ROGX÷X�
J|VWHULOPLúWLU� ������ <�NVHN� RUDQGD� LúOHQPLú� EHVLQOHU�� GDKD�
\�NVHN� JOLVHPLN� LQGHNVH� VDKLS� KHP� \D÷� KHP� GH� UDILQH�
NDUERQKLGUDWODUGDQ�\�NVHN�LoHUL÷H�VDKLS�ROPD�H÷LOLPLQGHGLU�
������ <DSÕODQ� oDOÕúPDODUGD� EDVLW� NDUERQKLGUDW� DOÕPÕQÕQ�
NROHVLVWRNLQLQ�� LQV�OLQ� YH� JKUHOLQ� G�]H\OHULQL� GH÷LúWLUHUHN�
PH]ROLPELN� GRSDPLQ� VHYL\HOHULQL� GROD\OÕ� RODUDN� PRG�OH�
HWWL÷L�YH�JOLNR]�VHYL\HOHULQLQ�$73
\H�GX\DUOÕ�SRWDV\XP�NDQDO-
ODUÕ� \ROX\OD� *$%$� WHUPLQDO� YHULFLVLQLQ� VDOÕQÕPÕQÕ� PRG�OH�
HWWL÷L�J|VWHULOPLúWLU� ����������<DSÕODQ�KD\YDQ�oDOÕúPDODUÕQGD�
GD�\�NVHN�\D÷OÕ�YH�UDILQH�NDUERQKLGUDWOÕ�GL\HWOHULQ�1$F
GHNL�
GRSDPLQ� UHVHSW|U��'�� YH�'�� \R÷XQOX÷XQX� D]DOWWÕ÷Õ� J|VWH��
ULOPLúWLU� ����� �����%X�YHULOHU�� UDILQH�NDUERQKLGUDW�� \D÷�YH\D�
KHU�LNLVLQLQ�NRPELQDV\RQ�KDOLQGH�DOÕQPDVÕQÕQ�|G�O�VLVWHPLQLQ�
DNWLYLWHVLQL�PRG�OH�HGHELOHFH÷LQL�J|VWHUPHNWHGLU�������

2EH]�ELUH\OHUGH�DúÕUÕ�\HPH�GDYUDQÕúÕ��PDGGH�ED÷ÕPOÕVÕ�RODQ�
ELUH\OHUGH�J|]OHQHQ�NRQWURO�ND\EÕ�YH�NRPS�OVLI�PDGGH�DOPD�
GDYUDQÕúÕ� LOH� EHQ]HUOLN� J|VWHUPHNWHGLU� YH� REH]LWHQLQ� EHVLQ�
ED÷ÕPOÕOÕ÷Õ�LOH�LOLúNLOL�ROGX÷X�KLSRWH]L�JLGHUHN�GDKD�ID]OD�LOJL�
J|UPHNWHGLU�������0DGGH�ED÷ÕPOÕOÕ÷Õ�YH�REH]LWHGHQ�ND\QDN-
ODQDQ� EH\LQ� IRQNVL\RQODUÕQGDNL� GH÷LúLNOLNOHU� DUDVÕQGDNL�
EDúOÕFD� EHQ]HUOLN�� 1$F
WD� WHPHO� GRSDPLQ� LOHWLPLQLQ�
D]DOPDVÕGÕU��+D\YDQ�oDOÕúPDODUÕ�� ROGXNoD� OH]]HWOL� ELU� GL\HWH�
X]XQ�V�UH�PDUX]�NDOGÕNWDQ�VRQUD�EH\LQ�IRQNVL\RQODUÕQGD�1$F�
YH� VWULDWXPGDNL� GRSDPLQHUMLN� DNWLYLWH� EHOLUWHoOHULQLQ� G�ú�N�
VHYL\HOHUGH�ROGX÷X�EXOXQPXúWXU�����������<DSÕODQ�ELU�NOLQLN�
oDOÕúPDGD�� ���PRUELG� REH]� YH� ��� QRUPDO� ELUH\GH� 3R]LWURQ�
(PLV\RQ� 7RPRJUDILVL� �3(7�� J|U�QW�OHPHVL� \DSÕOPÕúWÕU��
2EH]OHUGH� VWULDWDO� '�� UHVHSW|U� VD\ÕVÕQÕQ� QRUPDO� ELUH\OHUOH�
NDUúÕODúWÕUÕOGÕ÷ÕQGD�����D]DOGÕ÷ÕQÕ� EXOXQPXúWXU� ������:DQJ�
YH�DUN�¶QÕQ� �������\DSWÕNODUÕ�ELU�oDOÕúPDGD�VWULDWDO�GRSDPLQ�
WDúÕ\ÕFÕODUÕQÕQ�%.ø� LOH�QHJDWLI�NRUHODV\RQ�J|VWHUGL÷L�VDSWDQ-
PÕúWÕU� ������ 2EH]LWHQLQ� D\UÕFD�� JKUHOLQLQ� \DQÕW� YHUPH�
�]HULQGHNL� HWNLOHULQL� D]DOWWÕ÷Õ� YH� KLSRWDODPXVWD� YH� 1$F
GH�
JKUHOLQ� UHVHSW|U� P51$
VÕQÕ� D]DOWWÕ÷Õ� J|VWHULOPLúWLU� ������
)RQNVL\RQHO� EH\LQ� J|U�QW�OHPH� oDOÕúPDODUÕ� YH� KD\YDQ�
oDOÕúPDODUÕ� VRQXFX� REH]� ELUH\OHUGH� RUWD\D� oÕNDQ� GRSDPLQ�
VLQ\DO�HNVLNOL÷LQLQ��|G�O�GHYUHOHULQL�DNWLYH�HWPHN� LoLQ� WHODIL�
HGLFL�SDWRORMLN�\HPH\L�WHúYLN�HWWL÷L�G�ú�Q�OPHNWHGLU�������
%LU� PHWDDQDOL]GH� *DUFLD� YH� DUN�� ������� REH]� YH� PDGGH�
ED÷ÕPOÕOÕ÷Õ� RODQ� NDWÕOÕPFÕODUGD� |G�OH� NDUúÕOÕN� RODUDN� EHQ]HU�
EH\LQ� DNWLYDV\RQ� SDWHUQOHULQL� ELOGLULOPLúWLU�� %X� EXOJXODU��
EHVLQ�ED÷ÕPOÕOÕ÷Õ�YH�PDGGH�ED÷ÕPOÕOÕ÷ÕQÕQ��|G�O�GX\DUOÕOÕ÷Õ�YH�
LQKLELW|U�NRQWURO�QGH�\HU�DODQ�PHNDQL]PDODUÕ�ER]DQ�GH÷LúWLU-
LOPLú� GRSDPLQ� LúOHYLQL� LoHUHQ� RUWDN� ELU� Q|UREL\RORMLN�

7DEOR�,��<DOH�%HVLQ�%D÷ÕPOÕOÕ÷Õ�gOoH÷L�.ULWHUOHUL� PHNDQL]PD\Õ�SD\ODúDELOHFH÷LQL�J|VWHUPHNWHGLU�������%HQ]HU�
oDOÕúPDODUGDQ�VRQUD�%OXP�YH�DUN�� DQRUPDO�GDYUDQÕúODUD�\RO�
DoDQ� 
gG�O� (NVLNOL÷L� 6HQGURPX
� NDYUDPÕQÕ� JHOLúWLUPLú� YH�
REH]LWH� YH� PDGGH� NXOODQÕP� ER]XNOXNODUÕ� LOH� EX� NDYUDP�
LOLúNLOHQGLULOPLúWLU�������$QFDN��REH]LWH�YH�ED÷ÕPOÕOÕN�V�UHFL-
QLQ�DOWÕQGD�\DWDQ�JHQHWLN�YH�IL]\RORMLN�ELOHúHQOHU�DUDVÕQGDNL�
LOLúNLQLQ� ROGXNoD� NDUPDúÕN� ROGX÷X� YH� KHQ�]� QHW� ELU�
PHNDQL]PDQÕQ�WDQÕPODQPDGÕ÷Õ�ELOGLULOPLúWLU��������

*M[QV�*IɦÜUTÜTÜɦÜ�^M�7JMbQ\M�<MLI^Q�;\ZI\MRQTMZQ
%HVLQ�ED÷ÕPOÕOÕ÷Õ�XOXVDO�\D�GD�XOXVODUDUDVÕ�RWRULWHOHU�WDUDIÕQ-
GDQ� UHVPL� RODUDN� ELU� ED÷ÕPOÕOÕN� DOW� JUXEX� RODUDN� WDQÕP��
ODQPDGÕ÷ÕQGDQ�WDQÕ�YH�WHGDYL�NULWHUOHUL�VWUDWHMLOHUL�EHOLUOHQPH��
PLúWLU�� $QFDN� \DSÕODQ� oDOÕúPDODUGD� EHVLQ� ED÷ÕPOÕOÕ÷Õ� YH�
PDGGH�NXOODQÕP�ER]XNOXNODUÕQÕQ�EHQ]HU�VHPSWRPODU�J|VWHU-
PHVL� YH� EHQ]HU� Q|UREL\RORMLN� PHNDQL]PD� LOH� LOHUOHPHVL�
VHEHEL� LOH� WHGDYL� VWUDWHMLOHULQGH� GH� EHQ]HUOLN� RODELOHFH÷L�
G�ú�Q�OPHNWHGLU� ������0DGGH� ED÷ÕPOÕOÕ÷ÕQGDQ� IDUNOÕ� RODUDN�
EHVLQ�ED÷ÕPOÕOÕ÷ÕQGD�EHVLQGHQ�NDoÕQPD�\D�GD�\RNVXQ�EÕUDNPD�
oR÷X�]DPDQ�P�PN�Q�GH÷LOGLU��o�QN��W�NHWLP�]RUXQOXGXU�YH�
X]XQ� V�UHOL� \RNVXQOXN� ELUH\LQ� VD÷OÕ÷ÕQD� FLGGL� ]DUDUODU�
YHUHELOPHNWHGLU������
0DGGH� ED÷ÕPOÕOÕ÷Õ� YH� EHVLQ� ED÷ÕPOÕOÕ÷ÕQÕQ� RUWDN� VHPSWRP-
ODUÕQGDQ�\ROD�oÕNÕODUDN�RUWDN�GDYUDQÕú�GH÷LúLNOLNOHULQL�KHGHI�
DODQ� WHGDYL� \|QWHPOHUL� G�ú�Q�OPHNWHGLU�� %XQODU�� 3VLNRWHUD-
SLOHU�� IDUPDNRORMLN� WHGDYLOHU�� WÕEEL� EHVOHQPH� WHGDYLOHUL� YH�
Q|URPRG�ODV\RQ�WHGDYLOHULGLU����������
*HQHO� DQODPGD� SVLNRWHUDSLOHUGH�� X\XPVX]� GDYUDQÕúODUÕ� YH�
ELOLúVHO� V�UHoOHUL�� X\DUODQDELOLU� GDYUDQÕúODU� YH� ELOLúVHO�
V�UHoOHUOH� GH÷LúWLUPHN� DPDoODQPDNWDGÕU�� 3VLNRWHUDSLOHU�
ELUoRN�SVLNL\DWULN�ER]XNOXNODUGD�YH�\HPH�GDYUDQÕú�ER]XNOXN-
ODUÕQGD�WHUFLK�HGLOHQ�ELU�WHGDYL�VWUDWHMLVLGLU����������
)DUPDNRORMLN� WHGDYLOHUGH� LVH� ED]Õ� oDOÕúPDODU�� GRSDPLQ� YH�
HQGRMHQ�RSLRLGOHU�JLEL�EHVLQ�DU]XVXQX�D]DOWPD\D��NRPS�OVLI�
DúÕUÕ�\HPH�YH�DúÕUÕ�\HPHN�\HPH\H�\DUGÕPFÕ�RODELOHFHN�SRWDQ-
VL\HO�WHUDS|WLN�KHGHIOHU�WDQÕPODPÕúWÕU��%XQXQOD�ELUOLNWH��LQVDQ�
SRS�ODV\RQODUÕQGDNL�EX�EXOJXODUÕQ�HWNLOHUL�KHQ�]� VLVWHPDWLN�
RODUDN� LQFHOHQPHPLúWLU� YH� EX� SRS�ODV\RQGDNL� SRWDQVL\HO�
ROXPVX]�HWNLOHUL�ELOLQPHPHNWHGLU�������
1|URPRG�ODV\RQ� WHGDYLOHUL� LVH� FHUUDKL� ROPD\DQ� EH\LQ�
VWLP�ODV\RQ� WHNQLNOHUL� LOH� VLQLUVHO� DNWLYLWH\L� GH÷LúWLUHUHN� YH�
GRSDPLQL� DUWÕUDUDN� |]OHP� YH� ED÷ÕPOÕOÕN� \DSÕFÕ� GDYUDQÕúODUÕ�
D]DOWPD\Õ�KHGHIOH\HQ�WHGDYLOHUGLU�����������1|URPRG�ODV\RQ�
WHGDYLVL�DONRO�ED÷ÕPOÕODUÕQGD�\D�GD�VLJDUD�NXOODQDQ�ELUH\OHUGH�
GL÷HU�WHGDYL�\|QWHPOHULQH�HN�RODUDN�NXOODQÕOPDNWDGÕU��DQFDN�
EHVLQ� ED÷ÕPOÕOÕ÷Õ� YH� REH]LWH� �]HULQGHNL� HWNLOHUL� KHQ�]�
WDUWÕúPDOÕGÕU������

7ÕEEL� EHVOHQPH� WHGDYLVL� LVH�� EHVLQ� ED÷ÕPOÕOÕ÷ÕQGD� HWNLVL� QHW�
RODUDN�WDQÕPODQDPDPÕú��KDNNÕQGD�oDOÕúPDODUÕQ�D]�ROGX÷X�ELU�
WHGDYL�PHWRGXGXU��+HP�WÕNDQÕUFDVÕQD�\HPH�ER]XNOX÷X��7<%��
KHP�GH�EHVLQ�ED÷ÕPOÕOÕ÷Õ�LOH�LOLúNLOL�RODELOHFHN�RUWDN�EHVOHQPH�
NRPSOLNDV\RQODUÕ� YH� WÕEEL� NRPSOLNDV\RQODU� J|]� |Q�QH�
DOÕQGÕ÷ÕQGD�� 7<%¶L� KHGHIOH\HQ� EHVOHQPH� P�GDKDOHOHULQLQ��
EHVLQ�ED÷ÕPOÕOÕ÷Õ� LoLQ�GH�NXOODQÕODELOHFH÷L�G�ú�Q�OPHNWHGLU��
7ÕEEL� EHVOHQPH�P�GDKDOHOHULQLQ� JHQHO� RODUDN� ELUH\LQ� \HPH�
GDYUDQÕúODUÕQÕQ� EHOLUOHQPHVL�� ED÷ÕPOÕOÕN� \DSWÕ÷Õ� G�ú�Q�OHQ�
EHVLQLQ� VDSWDQPDVÕ��EHVOHQPH\H�\�NOHQHQ�DQODPÕQ�EHOLUOHQ-
PHVL�YH�REH]RMHQLN�oHYUHQLQ�WDQÕPODQPDVÕ�VRQUDVÕQGD�ELUH\�
VHO�RODUDN�X\JXODQDELOHFH÷L�G�ú�Q�OPHNWHGLU�������%D÷ÕPOÕOÕN�
\DSÕFÕ�EHVLQ��EHVOHQPH�SURJUDPÕQGD�WDPDPHQ�\DVDNODQGÕNWDQ�
VRQUD�� X\JXQVX]� GDYUDQÕúODUÕQ� GL÷HU� EHVLQOHU� LoLQ� RUWD\D�
oÕNDELOHFH÷L� J|]OHPLQH� GD\DQDUDN�� VD÷OÕNVÕ]� GDYUDQÕúODUGDQ�
X]DN�GXUPD\D�RGDNODQDQ�EHVOHQPH� WHGDYLVLQLQ�KHUKDQJL�ELU�
EHVLQLQ�\DVDNODQPDVÕQGDQ�GDKD�HWNLOL�ROGX÷X�LOHUL�V�U�OPHN-
WHGLU�������
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.RPS�OVLI� DúÕUÕ� \HPHQLQ� Q|UREL\RORMLN� G�]HQOHQPHVL�
ROGXNoD� NDUÕúÕN� ROPDNOD� ELUOLNWH�� ED÷ÕPOÕOÕNOD� LOJLOL�
GDYUDQÕúODUÕQ�G�]HQOHQPHVLQGH�\HU�DODQ�VLVWHPOHUGH��Q|UREL\-
RORMLN� PHNDQL]PDODUGD�� EH\LQ� DNWLYDV\RQ� SDWHUQOHULQGH� YH�
|G�O� GHYUHVL� �]HULQGH� EHQ]HUOLNOHULQ� ROGX÷X� ELOLQPHNWHGLU��
%X�EHQ]HUOLNOHUH�UD÷PHQ��EHVLQ�ED÷ÕPOÕOÕ÷Õ�NDYUDPÕ�REH]LWH�
QHGHQOHULQLQ� KHWHURMHQOL÷L� YH� ED÷ÕPOÕOÕN� \DSDQ� PDGGHOHULQ�
DNVLQH�EHVOHQPHQLQ�KD\DWWD�NDOPDN�LoLQ�JHUHNOL�RODQ�GR÷DO�ELU�
|G�O�ROPDVÕ�QHGHQL\OH�WDUWÕúPDOÕGÕU��2EH]LWHQLQ�EHVLQ�ED÷ÕP-
OÕOÕ÷Õ�LOH�LOLúNLVLQLQ�EHOLUOHQPHVL�GH�REH]LWH�LOH�P�FDGHOH�LoLQ�
EHOLUOHQHQ� WHGDYLOHUH� GDYUDQÕúVDO� WHGDYLQLQ� GDKLO� HGLOPHVLQH�
VHEHS� RODFDN� YH� E|\OHFH� REH]LWHQLQ� oRN� IDNW|UO�� N|NHQLQH�
J|UH�PXOWLGLVLSOLQHU�ELU�\DNODúÕP�HOGH�HGLOHELOHFHNWLU��$QFDN�
úX�DQGD�EHVLQ�ED÷ÕPOÕOÕ÷Õ�NDYUDPÕQÕ�GHVWHNOHPHN�LoLQ�\HWHUOL�
NDQÕW� \RNWXU�� REH]� ELUH\OHUGH� EHVLQ� ED÷ÕPOÕOÕ÷ÕQÕ� GDKD� L\L�
WDQÕPODPDN� YH� WHVW� HWPHN� LoLQ� GDKD� ID]OD� VD\ÕGD� LQVDQ�
Q|URJ|U�QW�OHPH�YH�Q|URELOLúVHO�oDOÕúPDODUÕQD�LKWL\Do�YDUGÕU��

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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2EH]LWH� SUHYDODQVÕQÕQ� G�Q\D� oDSÕQGD� DUWDUDN� ELU� SDQGHPL�
KDOLQH�JHOPHVL��]HULQH�HWL\RORMLVL��]HULQH�\DSÕODQ�oDOÕúPDODUD�
LOJL�\R÷XQODúPÕúWÕU���������$QFDN�REH]LWHQLQ�JHOLúLPLQGH�HWNLOL�
SHN� oRN� IL]\RORMLN�� JHQHWLN�� SVLNRORMLN� IDNW|U�Q� EXOXQPDVÕ�
WHGDYL� VWUDWHMLOHULQLQ� GH� ROGXNoD� IDUNOÕ� ROPDVÕ� JHUHNOLOL÷LQL�
RUWD\D� NR\PDNWDGÕU�� 2EH]LWH� LoLQ� PHYFXW� WHGDYLOHULQ�
EDúDUÕVÕQÕQ�VÕQÕUOÕ�ROGX÷X��|]HOOLNOH�EDúDUÕOÕ�ELU�úHNLOGH�D÷ÕUOÕN�
ND\EHWPLú� ELUH\OHUGH� D÷ÕUOÕN� NRUXQXPXQXQ� KD\DW� ER\X�
V�UG�U�OHPHGL÷L� ELOGLULOPHNWHGLU� ����� %X� GXUXPXQ� QHGHQL�
RODUDN�� WHGDYLOHULQ� E�\�N� NÕVPÕQÕQ� REH]LWHQLQ� DOWWD� \DWDQ�
QHGHQOHULQGHQ�ELUL�RODQ�G�]HQVL]�EHVOHQPH�GDYUDQÕúODUÕQÕ�HOH�
DOPDPDVÕ�ROGX÷X�G�ú�Q�OPHNWHGLU������%HVLQ�ED÷ÕPOÕOÕ÷Õ�LVH�
VRQ� G|QHPOHUGH� REH]LWHQLQ� HWL\RORMLVLQGH� HWNLOL� ROGX÷X�
G�ú�Q�OHQ�� KHQ�]� XOXVODUDUDVÕ� RWRULWHOHU� WDUDIÕQGDQ� WDQÕ� YH�
WHGDYL� PHWRWODUÕ� EHOLUOHQPLú� ELU� ED÷ÕPOÕOÕN� W�U�� ROPDPDNOD�
ELUOLNWH��]HULQGH�oDOÕúPDODUÕQ�\R÷XQODúWÕ÷Õ�ELU�NDYUDPGÕU������
%HVLQ� ED÷ÕPOÕOÕ÷Õ� NDYUDPÕ� LON� RODUDN� ����� \ÕOÕQGD�5DQGROS�
WDUDIÕQGDQ�³ELUH\LQ�GX\DUOÕ�ROGX÷X�YH�G�]HQOL�RODUDN�W�NHWWL÷L�
ELU� YH\D� GDKD� ID]OD� EHVLQH� NDUúÕ� VSHVLILN� ELU� DGDSWDV\RQ´�
RODUDN� WDQÕPODQPÕúWÕU� ����� g]HOOLNOH� UDILQH� NDUERQKLGUDW� YH�
\D÷� LoHUL÷L� \�NVHN� EHVLQOHULQ� DúÕUÕ� W�NHWLPL� LOH� ED÷ÕPOÕOÕN�
\DSDQ� PDGGHOHULQ� NXOODQÕPÕ� DUDVÕQGDNL� EHQ]HUOLNOHU�� ED]Õ�
DUDúWÕUPDFÕODUÕQ�REH]LWHQLQ�DOWWD�\DWDQ�QHGHQLQLQ�ELU�W�U�EHVLQ�
ED÷ÕPOÕOÕ÷Õ� RODELOHFH÷LQL� |QH� V�UPHVLQH� QHGHQ� ROPXúWXU�
������� %X� GHUOHPH� oDOÕúPDGD�� GDYUDQÕúVDO� ELU� ED÷ÕPOÕOÕN�
ROGX÷X� G�ú�Q�OHQ� EHVLQ� ED÷ÕPOÕOÕ÷Õ� LOH� REH]LWH� DUDVÕQGDNL�
LOLúNLQLQ� J�QFHO� OLWHUDW�U� ELOJLOHUL� ÕúÕ÷ÕQGD� LQFHOHQPHVL�
DPDoODQPÕúWÕU�
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*HOHQHNVHO�ED÷ÕPOÕOÕN�DUDúWÕUPDODUÕ��NRNDLQ��QLNRWLQ��PRUILQ�
YH�DONRO�YE��PDGGHOHU��]HULQGH�RGDNODQPDNWDGÕU��$QFDN�VRQ�
]DPDQODUGD� NXPDU�� FLQVHOOLN�� EHVLQ� JLEL� X\XúWXUXFX� PDGGH�
|]HOOL÷L� J|VWHUPH\HQ�� DQFDN� ED÷ÕPOÕOÕN� \DSWÕ÷Õ� |QJ|U�OHQ�
NDYUDPODU��]HULQGH�GH�DUDúWÕUPDODU�\R÷XQODúPDNWDGÕU����������
0HQWDO� %R]XNOXNODUÕQ�7DQÕVDO� YH� øVWDWLVWLNVHO� (O� .LWDEÕ¶QÕQ�
EHúLQFL�UHYL]\RQXQGD��'60�9��PDGGH�ED÷ÕPOÕOÕ÷ÕQÕQ�VHPS-
WRP� VD\ÕODUÕ� DUWÕUÕOPÕúWÕU�� '|UG�QF�� UHYL]\RQ� RODQ�
'60�,9¶GH�PDGGH�NXOODQÕPÕ� ER]XNOX÷X�NULWHUOHULQLQ� \HPH�
GDYUDQÕúODUÕQD�X\JXODQDELOLUOL÷LQL�WDUWÕúDQ�oRN�VD\ÕGD�oDOÕúPD�
ROPDNOD� ELUOLNWH�� '60�9� LOH� HNOHQHQ� NULWHUOHULQ� \HPH�
GDYUDQÕúÕQD�X\JXODQDELOHFH÷L�G�ú�Q�OPHNWHGLU�����������
g]HOOLNOH��NXOODQÕODQ�PDGGH\H�GX\XODQ�DúÕUÕ�|]OHP�LIDGHVLQLQ�
EHVLQOHU� LoLQ� GH� NXOODQÕODELOHFH÷L� ELOGLULOPHNWHGLU�� g]OHP�
GHQH\LPOHULQLQ� DOWÕQGD� \DWDQ� Q|URQDO� \DSÕODUÕQ� DNWLYDV\RQ�
SDWHUQOHUL��EHVLQ�GH�GDKLO�ROPDN��]HUH�IDUNOÕ�PDGGHOHU�DUDVÕQ-
GD� E�\�N� |Oo�GH� |UW�úPHNWHGLU� ����� ����� %XQXQ� \DQÕQGD�
WHPHO� \�N�PO�O�NOHULQL� \HULQH� JHWLUHPHPH�� VRV\DO� KD\DWWD�
VRUXQODU�JLEL�NULWHUOHULQGH�EHVLQOHU� LoLQ�X\JXODQDELOHFH÷L�YH�
EHVLQ� ED÷ÕPOÕOÕ÷ÕQÕQ� VHPSWRPODUÕQÕ� LoHUHELOHFH÷LQL� ELOGLUHQ�
oDOÕúPDODU�GD�PHYFXWWXU�����������$QFDN�oDOÕúPDODUÕQ�E�\�N�
NÕVPÕQÕQ� QLWHO� ROPDVÕ� YH� VRPXW� NDQÕWD� GD\DQPDPDVÕ� EHVLQ�
ED÷ÕPOÕOÕ÷ÕQÕQ�'60�9¶H�J|UH�GDYUDQÕúVDO�ED÷ÕPOÕOÕN�RODUDN�

VÕQÕIODQGÕUÕOPDPDVÕQÕQ�QHGHQOHULQGHQGLU��%X�NULWHUOHULQ�\HPH�
GDYUDQÕúODUÕQD�X\JXODQDELOHFH÷L�G�ú�Q�OVH�GH�KHQ�]�\DSÕODQ�
oDOÕúPDODUÕQ�\HWHUOL�ROPDGÕ÷Õ�EHOLUWLOPHNWHGLU������

*M[QV�*IɦÜUTÜTÜɦÜVÜV�6�ZWJQaWTWRQ[Q
gG�O�� IL]\RORMLN� YH\D� SVLNRORMLN� DoÕ÷Õ� D]DOWPDN� LoLQ�
GDYUDQÕúODUÕ�WHúYLN�HGHQ�KHP�Lo�KHP�GH�GÕú�X\DUDQODUD�Q|UDO�
ELU� \DQÕW� RODUDN� WDQÕPODQPDNWDGÕU� ������ %HVOHQPH�� |]�QGH�
WDWPLQ� HGLFLGLU� YH� OH]]HWOL� EHVLQOHULQ� WDGÕ� YH� W�NHWLPL� |G�O�
VLVWHPLQL�KDUHNHWH�JHoLUPHNWHGLU������
%HVOHQPH� GDYUDQÕúÕQD�� KLSRWDODPXV�� GRUVRODWHUDO� SUHIURQ-
WDONRUWHNV��DPLJGDOD��VWULDWXP�YH�RUWD�EH\QL�LoHUHQ�YH�ELUELUL�
LOH� HWNLOHúHQ�Q|UDO�GHYUHOHU� D÷Õ� DUDFÕOÕN�HWPHNWHGLU� ������%X�
VLVWHPOHU�ELUOLNWH��KHP�KRPHRVWDWLN��HQHUML�GHSRODUÕ�YH�LOJLOL�
VLQ\DOOHU�WDUDIÕQGDQ�\|QHWLOHQ�W�NHWLP��KHP�GH�KHGRQLN�EHVLQ�
W�NHWLPL��|G�O�VLVWHPOHUL�WDUDIÕQGDQ�EHOLUOHQHQ�W�NHWLP��GDKLO�
ROPDN� �]HUH� EHVOHQPH� GDYUDQÕúÕQÕQ� W�P� \|QOHULQL� G�]HQOH-
PHNWHGLU��dRN�VD\ÕGD�NDQÕW��ED÷ÕPOÕOÕN�\DSÕFÕ�PDGGHOHUH�YH�
EHVLQOHUH�NDUúÕ�Q|URNLP\DVDO�\DQÕWWD�ELU�EHQ]HUOLN�ROGX÷XQX�
J|VWHUPHNWHGLU�� +HP� OH]]HWOL� EHVLQOHULQ� KHP� GH� oHúLWOL�
PDGGHOHULQ�� LQVDQ� YH� KD\YDQ� EH\QLQGH� D\QÕ� PH]ROLPELN�
GRSDPLQ�|G�O�VLVWHPLQL�DNWLYH�HWWL÷L�G�ú�Q�OPHNWHGLU�����������
%HVLQ�ED÷ÕPOÕOÕ÷Õ� LoLQ�|QJ|U�OHQ�Q|UREL\RORMLN�PHNDQL]PD-
ODUGD�WHPHOGH��o�VLVWHPLQ�HWNLOL�ROGX÷X�J|U�OPHNWHGLU��%LULQFL�
\RO�RODQ�GRSDPLQHUMLN�\RO��EHVLQ�YH�LODo�ED÷ÕPOÕOÕ÷ÕQÕQ�WHPH-
OLQL� ROXúWXUPDNWDGÕU�� %HVLQ� YH\D� LODFÕQ� DOÕQPDVÕQÕ� WDNLEHQ�
QXNOHXV� DNNXPEHQV¶GH� �1$F�� DUWDQ� GRSDPLQ� PLNWDUODUÕ�
EH\QLQ�|G�O�VLVWHPLQL�DNWLYH�HWPHNWHGLU�������øNLQFLO�\RO�RODQ�
KRUPRQDO�\RO�LVH�KRPHRVWDWLN�VLVWHPOHULQ�G�]HQOHQPHVLQGHQ�
VRUXPOX� OHSWLQ�� JKUHOLQ�� LQV�OLQ� JLEL� RUHNVLMHQLN� \D� GD�
DQRUHNVLMHQLN� HWNL� J|VWHUHQ� GR÷UXGDQ� \D� GD� GROD\OÕ� RODUDN�
GRSDPLQHUMLN� VLVWHPL� GH� HWNLOH\HQ� SHSWLWOHU� DUDFÕOÕ÷Õ� LOH�
JHUoHNOHúPHNWHGLU� ������ *KUHOLQ�� GRSDPLQHUMLN� |G�O� \RODN-
ODUÕQÕ�X\DUÕUNHQ��OHSWLQ�YH�LQV�OLQ�EX�GHYUHOHUL�LQKLEH�HWPHNWH-
GLU�������%H\LQ�GRSDPLQ�\ROODUÕQGDNL�OHSWLQ�YH�LQV�OLQ�GLUHQFL�
LVH�� EHVLQ� DOÕPÕQÕ� GDKD� J�oO�� ELU� |G�O� KDOLQH� JHWLUPHNWH� YH�
OH]]HWOL� EHVLQ� DOÕPÕQÕ� WHúYLN� HWPHNWHGLU� ������ %HVLQ� ED÷ÕP-
OÕOÕ÷Õ�LoLQ�|QJ|U�OHQ�Q|UREL\RORMLN�PHNDQL]PDODUGDQ��o�QF��
\RO� LVH�� RSLRLG� VLVWHPOHU� DUDFÕOÕ÷Õ� LOH� JHUoHNOHúPHNWHGLU��
2SLRLG� DJRQLVWOHULQLQ��97$� YH�1$F
\H� X\DUÕFÕ� YH� LQKLELW|U�
JLUGLOHUL� PRG�OH� HGHUHN�� PH]ROLPELN� GRSDPLQ� LOHWLPLQL�
GROD\OÕ� RODUDN� DNWLYH� HGHUHN� EHVLQ� W�NHWLPLQL� DUWÕUGÕ÷Õ� YH�
EHVLQ�ED÷ÕPOÕOÕ÷ÕQD�QHGHQ�ROGX÷X�ELOGLULOPHNWHGLU�������
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WDUDIÕQGDQ�ELU�ED÷ÕPOÕOÕN�W�U��RODUDN�ELOGLULOPHPLúWLU�������
*HDUKDUG�YH�DUN�������\ÕOÕQGD�\D\ÕQODGÕNODUÕ�DUDúWÕUPDODUÕQ-
GD�� <DOH� %HVLQ� %D÷ÕPOÕOÕ÷Õ� gOoH÷LQL� �<)$6��� LQVDQODUGD�
EHVLQH� |]J�� ED÷ÕPOÕOÕN� \DSÕFÕ� GDYUDQÕúODUÕQ� \D\JÕQOÕ÷ÕQÕ� YH�
NRPRUELGLWHVLQL� DUDúWÕUPDN� LoLQ� WDVDUODGÕNODUÕQÕ� ELOGLUPLúWLU��
$\QÕ� DUDúWÕUPDGD� <)$6
Õ� ³NODVLN� ED÷ÕPOÕOÕN� DODQODUÕQGD�
J|U�OHQ�GDYUDQÕúODUD�EHQ]H\HQ�\HPH�DOÕúNDQOÕNODUÕQÕ�WDQÕPOD-
PDN�LoLQ�ELU�DUDo´�RODUDN�WDQÕPODPÕúODUGÕU��<DOH�%HVLQ�%D÷ÕP-
OÕOÕ÷Õ�gOoH÷LQGH�ELOGLULOHQ�NULWHUOHU�7DEOR�,¶GH�YHULOPLúWLU������

<DOH�%HVLQ�%D÷ÕPOÕOÕ÷Õ�gOoH÷L�.ULWHUOHUL
���%HNOHQHQGHQ�X]XQ�ELU�V�UH�LoHULVLQGH�PDGGHQLQ�ID]ODVÕ\OD�
����DOÕQPDVÕ

���'HYDP�HGHQ�LVWHN�YH\D�EÕUDNPD\D�\|QHOLN�WHNUDU�HGHQ�
����EDúDUÕVÕ]OÕNODU

���7HGDULN�HWPH��NXOODQPD�YH��VWHVLQGHQ�JHOPH\H�\|QHOLN�
�����ID]OD�]DPDQ�JHoLUPH�YH�H\OHP�LoHULVLQGH�ROPD

���6RV\DO��PHVOHNL�YH�ERú�]DPDQ�DNWLYLWHOHULQGHQ�YD]JHoLOPH
����VL�YH\D�EX�DNWLYLWHOHULQ�D]DOPDVÕ

���.|W��VRQXoODUÕ�ROGX÷X�ELOLQGL÷L�KDOGH�NXOODQÕPD�GHYDP�
����HGLOPHVL

���7ROHUDQV�JHOLúWLUPH��HWNLGH�D]DOPD�PLNWDUGD�DUWPD�

���.DUDNWHULVWLN�oHNLOPH�EHOLUWLOHUL��oHNLOPH�EHOLUWLOHULQL�
����D]DOWPDN�LoLQ�PDGGH�NXOODQÕPÕ

���.XOODQÕPÕQ�NOLQLN�RODUDN�|QHPOL�|Oo�GH�ER]XNOX÷D�\RO�
����DoPDVÕGÕU�

<DSÕODQ�oDOÕúPDODUGD�<)$6¶GH�ELOGLULOHQ�HQ�\D\JÕQ�VHPSWRP��
EHVLQ� DOÕPÕQÕ� NÕVÕWODPDN� LoLQ� GDKD� |QFH� EDúDUÕVÕ]� GL\HW�
JLULúLPOHULQGH� EXOXQPDNWÕU�� %HQ]HU� úHNLOGH� VÕN� NDUúÕODúÕODQ�
ELU� VHPSWRP�GD� EDúDUÕVÕ]� D÷ÕUOÕN� ND\EÕ� VRQXoODUÕQD� UD÷PHQ�
V�UHNOL�EHVLQ�W�NHWLPLGLU������������
2EH]� ELUH\OHUGH� EHVLQ� ED÷ÕPOÕOÕ÷Õ� SUHYDODQV� oDOÕúPDODUÕ�
GH÷LúNHQOLN�J|VWHUPHNOH�ELUOLNWH�\DNODúÕN�RODUDN�REH]�ELUH\-
OHULQ� ������
LQLQ� EHVLQ� ED÷ÕPOÕOÕ÷Õ� LoLQ� <)$6� NULWHUOHULQL�
NDUúÕODGÕ÷Õ� WDKPLQ�HGLOPHNWHGLU����������<DOH�%HVLQ�%D÷ÕP-
OÕOÕ÷Õ�gOoH÷L�VHPSWRPODUÕQÕQ�VD\ÕVÕ�EHGHQ�N�WOH�LQGHNVL��%.ø��
LOH�SR]LWLI�NRUHODV\RQ�J|VWHUPHNWHGLU����������%XQXQ�\DQÕQGD�
EHVLQ� ED÷ÕPOÕOÕ÷Õ� NULWHUOHULQL� NDUúÕOD\DQ� ELUH\OHULQ�
���������
�Q�Q� DúÕUÕ� NLOROX� YH\D� REH]� ROPDGÕ÷Õ� GD� ELOGLULO��
PLúWLU�������

%HVLQ� ED÷ÕPOÕOÕ÷Õ�� %.ø� YH� |G�OOH� LOLúNLOL� YHQWULDO� VWULDWXP�
DUDVÕQGDNL� LOLúNLQLQ� LQFHOHQGL÷L� ELU� oDOÕúPDGD� EHVLQ� ED÷ÕP-
OÕOÕ÷Õ� YH� %.ø� DUDVÕQGD� SR]LWLI� LOLúNL�� D\QÕ� ]DPDQGD� YHQWULDO�
VWULDWXP�IRQNVL\RQODUÕ�YH�<)$6�VNRUODUÕ�SR]LWLI�LOLúNLOL�EXOXQ-
PXúWXU�������<DOH�%HVLQ�%D÷ÕPOÕOÕ÷Õ�gOoH÷L�VNRUODUÕQÕQ�EH\LQ�
IRQNVL\RQODUÕ� YH� \DSÕODUÕQGDNL� IDUNOÕOÕNODU� LOH� LOLúNLOHQGLUHQ�
VÕQÕUOÕ�VD\ÕGD�LQVDQ�oDOÕúPDVÕ�YDUGÕU��%LU�IRQNVL\RQHO�PDQ\H-
WLN�J|U�QW�OHPH�oDOÕúPDVÕ��I05,���<)$6�VNRUODUÕQÕQ��EH\QLQ�
GX\JXVDO� LúOHPH�� |G�O� GH÷HUOHQGLUPHVL� YH� \�NVHN� GHUHFHGH�
OH]]HWOL� \L\HFHNOHULQ� DOÕQPDVÕQD� \DQÕW� RODUDN� NDUDU� YHUPH�
V�UHFLQH�GDKLO�RODQ�NÕVÕPODUÕQGD�DUWDQ�%2/'�VLQ\DOL�LOH�LOLúNL-
OL�ROGX÷XQX�J|VWHUPLúWLU������$QFDN�JHQHO�SRS�ODV\RQGD�%.ø�
YDU\DQVÕQÕQ�SROLJHQLN�WHPHOL�G�ú�Q�OG�÷�QGH��EHVLQ�ED÷ÕP-
OÕOÕ÷Õ� YH� REH]LWH� NRQXVXQXQ� LOLúNLOHQGLULOPHVL� YH� DOW�
PHNDQL]PDODUÕQÕQ�WDQÕPODQPDVÕ�LoLQ�LOHUL�oDOÕúPDODUD�LKWL\Do�
GX\XOGX÷X�ELOGLULOPHNWHGLU������

*M[QV�*IɦÜUTÜTÜɦÜ�^M�7JMbQ\M�
%HVOHQPH�ROGXNoD�NDUPDúÕN�VLVWHPOHU� LOH�PRG�OH�HGLOHQ�ELU�
GDYUDQÕúWÕU��%HVLQOHU��ROGXNoD�OH]]HWOL�ROVDODU�GD�KRPHRVWDWLN�
EHVOHQPH�VD÷ODQGÕ÷ÕQGD�IL]LNVHO�ED÷ÕPOÕOÕN�\DUDWPD�GXUXPX�
J|U�QPHPHNWHGLU�������$QFDN�OH]]HWOL�EHVLQOHUH�X]XQ�V�UH�YH�
VÕN�VÕN�PDUX]�NDOPD��EHVLQOHULQ�EHVLQVHO�YH\D�NLP\DVDO�ELOHúL-
PLQH�EDNÕOPDNVÕ]ÕQ�ED÷ÕPOÕOÕN�EHQ]HUL�EHVOHQPH�GDYUDQÕúODUÕ�
ROXúWXUDELOHFH÷L�G�ú�Q�OPHNWHGLU�������
2EH]LWH\H�VHEHS�RODELOHQ�HQ�|QHPOL�IDNW|UOHUGHQ�ELUL��JHQHO-
OLNOH�EHVLQ�GH÷HUL�G�ú�N�RODQ�\�NVHN�HQHUMLOL�OH]]HWOL�EHVLQOHU-
LQ� DúÕUÕ� W�NHWLPLGLU�� %LU� NOLQLN� oDOÕúPDGD�� EHVLQLQ� LúOHQPH�
VHYL\HVLQLQ�� EHVLQLQ� ED÷ÕPOÕOÕN� EHQ]HUL� GDYUDQÕúODUOD� LOLúNLOL�
ROXS� ROPDGÕ÷ÕQÕ� J|VWHUHQ� HQ� HWNLOL� IDNW|UOHUGHQ� ELUL� ROGX÷X�
J|VWHULOPLúWLU� ������ <�NVHN� RUDQGD� LúOHQPLú� EHVLQOHU�� GDKD�
\�NVHN� JOLVHPLN� LQGHNVH� VDKLS� KHP� \D÷� KHP� GH� UDILQH�
NDUERQKLGUDWODUGDQ�\�NVHN�LoHUL÷H�VDKLS�ROPD�H÷LOLPLQGHGLU�
������ <DSÕODQ� oDOÕúPDODUGD� EDVLW� NDUERQKLGUDW� DOÕPÕQÕQ�
NROHVLVWRNLQLQ�� LQV�OLQ� YH� JKUHOLQ� G�]H\OHULQL� GH÷LúWLUHUHN�
PH]ROLPELN� GRSDPLQ� VHYL\HOHULQL� GROD\OÕ� RODUDN� PRG�OH�
HWWL÷L�YH�JOLNR]�VHYL\HOHULQLQ�$73
\H�GX\DUOÕ�SRWDV\XP�NDQDO-
ODUÕ� \ROX\OD� *$%$� WHUPLQDO� YHULFLVLQLQ� VDOÕQÕPÕQÕ� PRG�OH�
HWWL÷L�J|VWHULOPLúWLU� ����������<DSÕODQ�KD\YDQ�oDOÕúPDODUÕQGD�
GD�\�NVHN�\D÷OÕ�YH�UDILQH�NDUERQKLGUDWOÕ�GL\HWOHULQ�1$F
GHNL�
GRSDPLQ� UHVHSW|U��'�� YH�'�� \R÷XQOX÷XQX� D]DOWWÕ÷Õ� J|VWH��
ULOPLúWLU� ����� �����%X�YHULOHU�� UDILQH�NDUERQKLGUDW�� \D÷�YH\D�
KHU�LNLVLQLQ�NRPELQDV\RQ�KDOLQGH�DOÕQPDVÕQÕQ�|G�O�VLVWHPLQLQ�
DNWLYLWHVLQL�PRG�OH�HGHELOHFH÷LQL�J|VWHUPHNWHGLU�������

2EH]�ELUH\OHUGH�DúÕUÕ�\HPH�GDYUDQÕúÕ��PDGGH�ED÷ÕPOÕVÕ�RODQ�
ELUH\OHUGH�J|]OHQHQ�NRQWURO�ND\EÕ�YH�NRPS�OVLI�PDGGH�DOPD�
GDYUDQÕúÕ� LOH� EHQ]HUOLN� J|VWHUPHNWHGLU� YH� REH]LWHQLQ� EHVLQ�
ED÷ÕPOÕOÕ÷Õ�LOH�LOLúNLOL�ROGX÷X�KLSRWH]L�JLGHUHN�GDKD�ID]OD�LOJL�
J|UPHNWHGLU�������0DGGH�ED÷ÕPOÕOÕ÷Õ�YH�REH]LWHGHQ�ND\QDN-
ODQDQ� EH\LQ� IRQNVL\RQODUÕQGDNL� GH÷LúLNOLNOHU� DUDVÕQGDNL�
EDúOÕFD� EHQ]HUOLN�� 1$F
WD� WHPHO� GRSDPLQ� LOHWLPLQLQ�
D]DOPDVÕGÕU��+D\YDQ�oDOÕúPDODUÕ�� ROGXNoD� OH]]HWOL� ELU� GL\HWH�
X]XQ�V�UH�PDUX]�NDOGÕNWDQ�VRQUD�EH\LQ�IRQNVL\RQODUÕQGD�1$F�
YH� VWULDWXPGDNL� GRSDPLQHUMLN� DNWLYLWH� EHOLUWHoOHULQLQ� G�ú�N�
VHYL\HOHUGH�ROGX÷X�EXOXQPXúWXU�����������<DSÕODQ�ELU�NOLQLN�
oDOÕúPDGD�� ���PRUELG� REH]� YH� ��� QRUPDO� ELUH\GH� 3R]LWURQ�
(PLV\RQ� 7RPRJUDILVL� �3(7�� J|U�QW�OHPHVL� \DSÕOPÕúWÕU��
2EH]OHUGH� VWULDWDO� '�� UHVHSW|U� VD\ÕVÕQÕQ� QRUPDO� ELUH\OHUOH�
NDUúÕODúWÕUÕOGÕ÷ÕQGD�����D]DOGÕ÷ÕQÕ� EXOXQPXúWXU� ������:DQJ�
YH�DUN�¶QÕQ� �������\DSWÕNODUÕ�ELU�oDOÕúPDGD�VWULDWDO�GRSDPLQ�
WDúÕ\ÕFÕODUÕQÕQ�%.ø� LOH�QHJDWLI�NRUHODV\RQ�J|VWHUGL÷L�VDSWDQ-
PÕúWÕU� ������ 2EH]LWHQLQ� D\UÕFD�� JKUHOLQLQ� \DQÕW� YHUPH�
�]HULQGHNL� HWNLOHULQL� D]DOWWÕ÷Õ� YH� KLSRWDODPXVWD� YH� 1$F
GH�
JKUHOLQ� UHVHSW|U� P51$
VÕQÕ� D]DOWWÕ÷Õ� J|VWHULOPLúWLU� ������
)RQNVL\RQHO� EH\LQ� J|U�QW�OHPH� oDOÕúPDODUÕ� YH� KD\YDQ�
oDOÕúPDODUÕ� VRQXFX� REH]� ELUH\OHUGH� RUWD\D� oÕNDQ� GRSDPLQ�
VLQ\DO�HNVLNOL÷LQLQ��|G�O�GHYUHOHULQL�DNWLYH�HWPHN� LoLQ� WHODIL�
HGLFL�SDWRORMLN�\HPH\L�WHúYLN�HWWL÷L�G�ú�Q�OPHNWHGLU�������
%LU� PHWDDQDOL]GH� *DUFLD� YH� DUN�� ������� REH]� YH� PDGGH�
ED÷ÕPOÕOÕ÷Õ� RODQ� NDWÕOÕPFÕODUGD� |G�OH� NDUúÕOÕN� RODUDN� EHQ]HU�
EH\LQ� DNWLYDV\RQ� SDWHUQOHULQL� ELOGLULOPLúWLU�� %X� EXOJXODU��
EHVLQ�ED÷ÕPOÕOÕ÷Õ�YH�PDGGH�ED÷ÕPOÕOÕ÷ÕQÕQ��|G�O�GX\DUOÕOÕ÷Õ�YH�
LQKLELW|U�NRQWURO�QGH�\HU�DODQ�PHNDQL]PDODUÕ�ER]DQ�GH÷LúWLU-
LOPLú� GRSDPLQ� LúOHYLQL� LoHUHQ� RUWDN� ELU� Q|UREL\RORMLN�

PHNDQL]PD\Õ�SD\ODúDELOHFH÷LQL�J|VWHUPHNWHGLU�������%HQ]HU�
oDOÕúPDODUGDQ�VRQUD�%OXP�YH�DUN�� DQRUPDO�GDYUDQÕúODUD�\RO�
DoDQ� 
gG�O� (NVLNOL÷L� 6HQGURPX
� NDYUDPÕQÕ� JHOLúWLUPLú� YH�
REH]LWH� YH� PDGGH� NXOODQÕP� ER]XNOXNODUÕ� LOH� EX� NDYUDP�
LOLúNLOHQGLULOPLúWLU�������$QFDN��REH]LWH�YH�ED÷ÕPOÕOÕN�V�UHFL-
QLQ�DOWÕQGD�\DWDQ�JHQHWLN�YH�IL]\RORMLN�ELOHúHQOHU�DUDVÕQGDNL�
LOLúNLQLQ� ROGXNoD� NDUPDúÕN� ROGX÷X� YH� KHQ�]� QHW� ELU�
PHNDQL]PDQÕQ�WDQÕPODQPDGÕ÷Õ�ELOGLULOPLúWLU��������

*M[QV�*IɦÜUTÜTÜɦÜ�^M�7JMbQ\M�<MLI^Q�;\ZI\MRQTMZQ
%HVLQ�ED÷ÕPOÕOÕ÷Õ�XOXVDO�\D�GD�XOXVODUDUDVÕ�RWRULWHOHU�WDUDIÕQ-
GDQ� UHVPL� RODUDN� ELU� ED÷ÕPOÕOÕN� DOW� JUXEX� RODUDN� WDQÕP��
ODQPDGÕ÷ÕQGDQ�WDQÕ�YH�WHGDYL�NULWHUOHUL�VWUDWHMLOHUL�EHOLUOHQPH��
PLúWLU�� $QFDN� \DSÕODQ� oDOÕúPDODUGD� EHVLQ� ED÷ÕPOÕOÕ÷Õ� YH�
PDGGH�NXOODQÕP�ER]XNOXNODUÕQÕQ�EHQ]HU�VHPSWRPODU�J|VWHU-
PHVL� YH� EHQ]HU� Q|UREL\RORMLN� PHNDQL]PD� LOH� LOHUOHPHVL�
VHEHEL� LOH� WHGDYL� VWUDWHMLOHULQGH� GH� EHQ]HUOLN� RODELOHFH÷L�
G�ú�Q�OPHNWHGLU� ������0DGGH� ED÷ÕPOÕOÕ÷ÕQGDQ� IDUNOÕ� RODUDN�
EHVLQ�ED÷ÕPOÕOÕ÷ÕQGD�EHVLQGHQ�NDoÕQPD�\D�GD�\RNVXQ�EÕUDNPD�
oR÷X�]DPDQ�P�PN�Q�GH÷LOGLU��o�QN��W�NHWLP�]RUXQOXGXU�YH�
X]XQ� V�UHOL� \RNVXQOXN� ELUH\LQ� VD÷OÕ÷ÕQD� FLGGL� ]DUDUODU�
YHUHELOPHNWHGLU������
0DGGH� ED÷ÕPOÕOÕ÷Õ� YH� EHVLQ� ED÷ÕPOÕOÕ÷ÕQÕQ� RUWDN� VHPSWRP-
ODUÕQGDQ�\ROD�oÕNÕODUDN�RUWDN�GDYUDQÕú�GH÷LúLNOLNOHULQL�KHGHI�
DODQ� WHGDYL� \|QWHPOHUL� G�ú�Q�OPHNWHGLU�� %XQODU�� 3VLNRWHUD-
SLOHU�� IDUPDNRORMLN� WHGDYLOHU�� WÕEEL� EHVOHQPH� WHGDYLOHUL� YH�
Q|URPRG�ODV\RQ�WHGDYLOHULGLU����������
*HQHO� DQODPGD� SVLNRWHUDSLOHUGH�� X\XPVX]� GDYUDQÕúODUÕ� YH�
ELOLúVHO� V�UHoOHUL�� X\DUODQDELOLU� GDYUDQÕúODU� YH� ELOLúVHO�
V�UHoOHUOH� GH÷LúWLUPHN� DPDoODQPDNWDGÕU�� 3VLNRWHUDSLOHU�
ELUoRN�SVLNL\DWULN�ER]XNOXNODUGD�YH�\HPH�GDYUDQÕú�ER]XNOXN-
ODUÕQGD�WHUFLK�HGLOHQ�ELU�WHGDYL�VWUDWHMLVLGLU����������
)DUPDNRORMLN� WHGDYLOHUGH� LVH� ED]Õ� oDOÕúPDODU�� GRSDPLQ� YH�
HQGRMHQ�RSLRLGOHU�JLEL�EHVLQ�DU]XVXQX�D]DOWPD\D��NRPS�OVLI�
DúÕUÕ�\HPH�YH�DúÕUÕ�\HPHN�\HPH\H�\DUGÕPFÕ�RODELOHFHN�SRWDQ-
VL\HO�WHUDS|WLN�KHGHIOHU�WDQÕPODPÕúWÕU��%XQXQOD�ELUOLNWH��LQVDQ�
SRS�ODV\RQODUÕQGDNL�EX�EXOJXODUÕQ�HWNLOHUL�KHQ�]� VLVWHPDWLN�
RODUDN� LQFHOHQPHPLúWLU� YH� EX� SRS�ODV\RQGDNL� SRWDQVL\HO�
ROXPVX]�HWNLOHUL�ELOLQPHPHNWHGLU�������
1|URPRG�ODV\RQ� WHGDYLOHUL� LVH� FHUUDKL� ROPD\DQ� EH\LQ�
VWLP�ODV\RQ� WHNQLNOHUL� LOH� VLQLUVHO� DNWLYLWH\L� GH÷LúWLUHUHN� YH�
GRSDPLQL� DUWÕUDUDN� |]OHP� YH� ED÷ÕPOÕOÕN� \DSÕFÕ� GDYUDQÕúODUÕ�
D]DOWPD\Õ�KHGHIOH\HQ�WHGDYLOHUGLU�����������1|URPRG�ODV\RQ�
WHGDYLVL�DONRO�ED÷ÕPOÕODUÕQGD�\D�GD�VLJDUD�NXOODQDQ�ELUH\OHUGH�
GL÷HU�WHGDYL�\|QWHPOHULQH�HN�RODUDN�NXOODQÕOPDNWDGÕU��DQFDN�
EHVLQ� ED÷ÕPOÕOÕ÷Õ� YH� REH]LWH� �]HULQGHNL� HWNLOHUL� KHQ�]�
WDUWÕúPDOÕGÕU������

7ÕEEL� EHVOHQPH� WHGDYLVL� LVH�� EHVLQ� ED÷ÕPOÕOÕ÷ÕQGD� HWNLVL� QHW�
RODUDN�WDQÕPODQDPDPÕú��KDNNÕQGD�oDOÕúPDODUÕQ�D]�ROGX÷X�ELU�
WHGDYL�PHWRGXGXU��+HP�WÕNDQÕUFDVÕQD�\HPH�ER]XNOX÷X��7<%��
KHP�GH�EHVLQ�ED÷ÕPOÕOÕ÷Õ�LOH�LOLúNLOL�RODELOHFHN�RUWDN�EHVOHQPH�
NRPSOLNDV\RQODUÕ� YH� WÕEEL� NRPSOLNDV\RQODU� J|]� |Q�QH�
DOÕQGÕ÷ÕQGD�� 7<%¶L� KHGHIOH\HQ� EHVOHQPH� P�GDKDOHOHULQLQ��
EHVLQ�ED÷ÕPOÕOÕ÷Õ� LoLQ�GH�NXOODQÕODELOHFH÷L�G�ú�Q�OPHNWHGLU��
7ÕEEL� EHVOHQPH�P�GDKDOHOHULQLQ� JHQHO� RODUDN� ELUH\LQ� \HPH�
GDYUDQÕúODUÕQÕQ� EHOLUOHQPHVL�� ED÷ÕPOÕOÕN� \DSWÕ÷Õ� G�ú�Q�OHQ�
EHVLQLQ� VDSWDQPDVÕ��EHVOHQPH\H�\�NOHQHQ�DQODPÕQ�EHOLUOHQ-
PHVL�YH�REH]RMHQLN�oHYUHQLQ�WDQÕPODQPDVÕ�VRQUDVÕQGD�ELUH\�
VHO�RODUDN�X\JXODQDELOHFH÷L�G�ú�Q�OPHNWHGLU�������%D÷ÕPOÕOÕN�
\DSÕFÕ�EHVLQ��EHVOHQPH�SURJUDPÕQGD�WDPDPHQ�\DVDNODQGÕNWDQ�
VRQUD�� X\JXQVX]� GDYUDQÕúODUÕQ� GL÷HU� EHVLQOHU� LoLQ� RUWD\D�
oÕNDELOHFH÷L� J|]OHPLQH� GD\DQDUDN�� VD÷OÕNVÕ]� GDYUDQÕúODUGDQ�
X]DN�GXUPD\D�RGDNODQDQ�EHVOHQPH� WHGDYLVLQLQ�KHUKDQJL�ELU�
EHVLQLQ�\DVDNODQPDVÕQGDQ�GDKD�HWNLOL�ROGX÷X�LOHUL�V�U�OPHN-
WHGLU�������

;76=i�^M�l6-:ʈ4-:
.RPS�OVLI� DúÕUÕ� \HPHQLQ� Q|UREL\RORMLN� G�]HQOHQPHVL�
ROGXNoD� NDUÕúÕN� ROPDNOD� ELUOLNWH�� ED÷ÕPOÕOÕNOD� LOJLOL�
GDYUDQÕúODUÕQ�G�]HQOHQPHVLQGH�\HU�DODQ�VLVWHPOHUGH��Q|UREL\-
RORMLN� PHNDQL]PDODUGD�� EH\LQ� DNWLYDV\RQ� SDWHUQOHULQGH� YH�
|G�O� GHYUHVL� �]HULQGH� EHQ]HUOLNOHULQ� ROGX÷X� ELOLQPHNWHGLU��
%X�EHQ]HUOLNOHUH�UD÷PHQ��EHVLQ�ED÷ÕPOÕOÕ÷Õ�NDYUDPÕ�REH]LWH�
QHGHQOHULQLQ� KHWHURMHQOL÷L� YH� ED÷ÕPOÕOÕN� \DSDQ� PDGGHOHULQ�
DNVLQH�EHVOHQPHQLQ�KD\DWWD�NDOPDN�LoLQ�JHUHNOL�RODQ�GR÷DO�ELU�
|G�O�ROPDVÕ�QHGHQL\OH�WDUWÕúPDOÕGÕU��2EH]LWHQLQ�EHVLQ�ED÷ÕP-
OÕOÕ÷Õ�LOH�LOLúNLVLQLQ�EHOLUOHQPHVL�GH�REH]LWH�LOH�P�FDGHOH�LoLQ�
EHOLUOHQHQ� WHGDYLOHUH� GDYUDQÕúVDO� WHGDYLQLQ� GDKLO� HGLOPHVLQH�
VHEHS� RODFDN� YH� E|\OHFH� REH]LWHQLQ� oRN� IDNW|UO�� N|NHQLQH�
J|UH�PXOWLGLVLSOLQHU�ELU�\DNODúÕP�HOGH�HGLOHELOHFHNWLU��$QFDN�
úX�DQGD�EHVLQ�ED÷ÕPOÕOÕ÷Õ�NDYUDPÕQÕ�GHVWHNOHPHN�LoLQ�\HWHUOL�
NDQÕW� \RNWXU�� REH]� ELUH\OHUGH� EHVLQ� ED÷ÕPOÕOÕ÷ÕQÕ� GDKD� L\L�
WDQÕPODPDN� YH� WHVW� HWPHN� LoLQ� GDKD� ID]OD� VD\ÕGD� LQVDQ�
Q|URJ|U�QW�OHPH�YH�Q|URELOLúVHO�oDOÕúPDODUÕQD�LKWL\Do�YDUGÕU��

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

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



9LVVFKHU�7/��/DNHUYHOG� -��2OVHQ�1��.�SHUV�/��
5DPDOKR� 6�� .HDYHU� /�� HW� DO�� 3HUFHLYHG�+HDOWK�
6WDWXV��,V�2EHVLW\�3HUFHLYHG�DV�D�5LVN�)DFWRU�DQG�
'LVHDVH"�2EHVLW\�)DFWV�������������������

3DUN� $�� 3DWKRSK\VLRORJ\� DQG� DHWLRORJ\� DQG�
PHGLFDO� FRQVHTXHQFHV� RI� REHVLW\�� 0HGLFLQH��
������������������

/HLJK�6-��0RUULV�0-��7KH�UROH�RI�UHZDUG�FLUFXLW-
U\� DQG� IRRG� DGGLFWLRQ� LQ� WKH� REHVLW\� HSLGHPLF��
$Q� XSGDWH�� %LRORJLFDO� 3V\FKRORJ\��
���������������

9RONRZ�1'��:LVH�5$��%DOHU�5��7KH�GRSDPLQH�
PRWLYH� V\VWHP�� LPSOLFDWLRQV� IRU� GUXJ� DQG� IRRG�
DGGLFWLRQ�� 1DWXUH� UHYLHZV� 1HXURVFLHQFH��
�������������������

5DQGROSK�7*��7KH�GHVFULSWLYH� IHDWXUHV�RI� IRRG�
DGGLFWLRQ��DGGLFWLYH�HDWLQJ�DQG�GULQNLQJ��4XDU-
WHUO\� -RXUQDO� RI� 6WXGLHV� RQ� $OFRKRO��
�������������������

'DYLV�&��&XUWLV�&��/HYLWDQ�5��&DUWHU�-��.DSODQ�
$��.HQQHG\�-��(YLGHQFH�WKDW�
IRRG�DGGLFWLRQ
�LV�D�
YDOLG� SKHQRW\SH� RI� REHVLW\�� $SSHWLWH��
��������������

*HDUKDUGW�$1��<RNXP�6��2UU�37��6WLFH�(��&RUELQ�
:5�� %URZQHOO� .'�� 1HXUDO� FRUUHODWHV� RI� IRRG�
DGGLFWLRQ�� $UFKLYHV� RI� *HQHUDO� 3V\FKLDWU\��
������������������

/HLJK�6-��/HH�)��0RUULV�0-��+\SHUSDODWDELOLW\�
DQG� WKH� *HQHUDWLRQ� RI� 2EHVLW\�� 5ROHV� RI�
(QYLURQPHQW�� 6WUHVV� ([SRVXUH� DQG� ,QGLYLGXDO�
'LIIHUHQFH�� &XUUHQW� 2EHVLW\� 5HSRUWV��
���������������

+HEHEUDQG� -�� $OED\UDN� g�� $GDQ� 5�� $QWHO� -��
'LHJXH]�&��GH�-RQJ�-��HW�DO���(DWLQJ�DGGLFWLRQ���
UDWKHU� WKDQ� �IRRG� DGGLFWLRQ��� EHWWHU� FDSWXUHV�
DGGLFWLYH�OLNH� HDWLQJ� EHKDYLRU�� 1HXURVFLHQFH�
DQG�%LREHKDYLRUDO�5HYLHZV������������������

0XQQ�&KHUQRII�0$��%DNHU�-+��$�3ULPHU�RQ�WKH�
*HQHWLFV� RI� &RPRUELG� (DWLQJ� 'LVRUGHUV� DQG�
6XEVWDQFH�8VH�'LVRUGHUV��(XU�(DW�'LVRUG�5HY��
������������������

0HXOH�$��*HDUKDUGW�$1��)RRG�DGGLFWLRQ� LQ� WKH�
OLJKW�RI�'60����1XWULHQWV��������������������

7DQJ�':��)HOORZV�/.�� 6PDOO�'0��'DJKHU�$��
)RRG� DQG� GUXJ� FXHV� DFWLYDWH� VLPLODU� EUDLQ�
UHJLRQV�� D� PHWD�DQDO\VLV� RI� IXQFWLRQDO� 05,�
VWXGLHV�� 3K\VLRORJ\� 	� %HKDYLRU��
������������������
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%HUWKRXG�+�5��0HWDEROLF�DQG�KHGRQLF�GULYHV�LQ�
WKH�QHXUDO�FRQWURO�RI�DSSHWLWH��ZKR�LV�WKH�ERVV"�
&XUU�2SLQ�1HXURELRO��������������������

*ROG�06��)URVW�3LQHGD�.��-DFREV�:6��2YHUHDW-
LQJ�� %LQJH� (DWLQJ�� DQG� (DWLQJ� 'LVRUGHUV� DV�
$GGLFWLRQV�� 3V\FKLDWULF� $QQDOV��
������������������

$YHQD�10��5DGD�3��+RHEHO�%*��6XJDU�DQG�IDW�
ELQJHLQJ� KDYH� QRWDEOH� GLIIHUHQFHV� LQ� DGGLF-
WLYH�OLNH�EHKDYLRU��-�1XWU��������������������

)DURRTL� ,6�� %XOOPRUH� (�� .HRJK� -�� *LOODUG� -��
2
5DKLOO\� 6�� )OHWFKHU� 3&�� /HSWLQ� UHJXODWHV�
VWULDWDO� UHJLRQV� DQG� KXPDQ� HDWLQJ� EHKDYLRU��
6FLHQFH� �1HZ� <RUN�� 1<���
��������������������

9RONRZ�1��:DQJ�*�-��)RZOHU�-��/RJDQ�-��-D\QH�
0�� )UDQFHVFKL� '�� HW� DO�� �1RQKHGRQLF�� IRRG�
PRWLYDWLRQ�LQ�KXPDQV�LQYROYHV�GRSDPLQH�LQ�WKH�
GRUVDO� VWULDWXP� DQG� PHWK\OSKHQLGDWH� DPSOLILHV�
WKLV� HIIHFW�� 6\QDSVH� �1HZ� <RUN�� 1<���
���������������

'
$GGDULR� &�� 0LFLRQL� 'L� %RQDYHQWXUD� 09��
3XFFL�0��5RPDQR�$��*DHWDQL�6��&LFFRFLRSSR�5��
HW� DO�� (QGRFDQQDELQRLG� VLJQDOLQJ� DQG� IRRG�
DGGLFWLRQ�� 1HXURVFLHQFH� DQG� %LREHKDYLRUDO�
5HYLHZV�����������������

*HDUKDUGW� $1�� &RUELQ� :5�� %URZQHOO� .'��
3UHOLPLQDU\�YDOLGDWLRQ�RI�WKH�<DOH�)RRG�$GGLF-
WLRQ�6FDOH��$SSHWLWH�������������������

/HQW�05��(LFKHQ�'0��*ROGEDFKHU�(��:DGGHQ�
7$��)RVWHU�*'��5HODWLRQVKLS�RI� IRRG�DGGLFWLRQ�
WR� ZHLJKW� ORVV� DQG� DWWULWLRQ� GXULQJ� REHVLW\�
WUHDWPHQW�� 2EHVLW\� �6LOYHU� 6SULQJ�� 0G���
����������������

0HXOH�$��+RZ�3UHYDOHQW� LV�³)RRG�$GGLFWLRQ´"�
�����������

(LFKHQ� '0�� /HQW� 05�� *ROGEDFKHU� (�� )RVWHU�
*'�� ([SORUDWLRQ� RI� �IRRG� DGGLFWLRQ�� LQ�
RYHUZHLJKW�DQG�REHVH�WUHDWPHQW�VHHNLQJ�DGXOWV��
$SSHWLWH���������������

0LOOV�-*��7KRPDV�6-��/DUNLQ�7$��'HQJ�&��2YHU-
HDWLQJ�DQG� IRRG�DGGLFWLRQ� LQ�0DMRU�'HSUHVVLYH�
'LVRUGHU��/LQNV� WR�SHULSKHUDO�GRSDPLQH��$SSH-
WLWH������������������

5RPHU�$/��6X�.DQJ�0��1LNRORYD�<6��*HDUKDUGW�
$1��+DULUL�$5��'RSDPLQH�JHQHWLF�ULVN�LV�UHODWHG�
WR� IRRG� DGGLFWLRQ� DQG� ERG\� PDVV� WKURXJK�
UHGXFHG�UHZDUG�UHODWHG�YHQWUDO�VWULDWXP�DFWLYLW\��
$SSHWLWH�����������������'
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$YHQD�10��7KH�VWXG\�RI�IRRG�DGGLFWLRQ�XVLQJ�DQLPDO�
PRGHOV�RI�ELQJH�HDWLQJ��$SSHWLWH�������������������

6FKXOWH�(0��$YHQD�10��*HDUKDUGW�$1��:KLFK�
)RRGV�0D\�%H�$GGLFWLYH"�7KH�5ROHV�RI�3URFHVV-
LQJ�� )DW� &RQWHQW�� DQG� *O\FHPLF� /RDG�� 3/26�
21(�������������H��������

2FKRD�0��/DOOqV� -�3��0DOEHUW�&�+��9DO�/DLOOHW�
'�� 'LHWDU\� VXJDUV�� WKHLU� GHWHFWLRQ� E\� WKH�
JXW�EUDLQ� D[LV� DQG� WKHLU� SHULSKHUDO� DQG� FHQWUDO�
HIIHFWV� LQ� KHDOWK� DQG� GLVHDVHV�� (XU� -� 1XWU��
����������������

/HYLQ�%(��*OXFRVHQVLQJ�QHXURQV�GR�PRUH�WKDQ�
MXVW� VHQVH� JOXFRVH�� ,QWHUQDWLRQDO� MRXUQDO� RI�
REHVLW\�DQG�UHODWHG�PHWDEROLF�GLVRUGHUV���MRXUQDO�
RI�WKH�,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�WKH�6WXG\�RI�
2EHVLW\�����������6XSSO����������

$GDPV�:.��6XVVPDQ�-/��.DXU�6��'
6RX]D�$�0��
.LHIIHU� 7-�� :LQVWDQOH\� &$�� /RQJ�WHUP��
FDORULH�UHVWULFWHG�LQWDNH�RI�D�KLJK�IDW�GLHW�LQ�UDWV�
UHGXFHV� LPSXOVH�FRQWURO�DQG�YHQWUDO�VWULDWDO�'��
UHFHSWRU� VLJQDOOLQJ� �� WZR�PDUNHUV� RI� DGGLFWLRQ�
YXOQHUDELOLW\��7KH� (XURSHDQ� -RXUQDO� RI� 1HXUR-
VFLHQFH�����������������������

9DQ�GH�*LHVVHQ�(��OD�)OHXU�6(��GH�%UXLQ�.��YDQ�
GHQ�%ULQN�:��%RRLM�-��)UHH�FKRLFH�DQG�QR�FKRLFH�
KLJK�IDW� GLHWV� DIIHFW� VWULDWDO� GRSDPLQH� '����
UHFHSWRU�DYDLODELOLW\��FDORULF�LQWDNH��DQG�DGLSRVL-
W\�� 2EHVLW\� �6LOYHU� 6SULQJ�� 0G���
�������������������

9RONRZ�1'��)RZOHU�-6��:DQJ�*-��6ZDQVRQ�-0��
7HODQJ� )�� 'RSDPLQH� LQ� GUXJ� DEXVH� DQG� DGGLF-
WLRQ�� UHVXOWV� RI� LPDJLQJ� VWXGLHV� DQG� WUHDWPHQW�
LPSOLFDWLRQV�� $UFKLYHV� RI� 1HXURORJ\��
�������������������

,R]]R�3��*XLGXFFL�/��*X]]DUGL�0$��3DJRWWR�8��
%UDLQ�3(7� LPDJLQJ� LQ�REHVLW\� DQG� IRRG� DGGLF-
WLRQ�� FXUUHQW� HYLGHQFH� DQG� K\SRWKHVLV�� 2EHVLW\�
)DFWV�������������������

9RONRZ�1'��:LVH�5$��+RZ�FDQ�GUXJ�DGGLFWLRQ�
KHOS� XV� XQGHUVWDQG� REHVLW\"� 1DWXUH� 1HXURVFL-
HQFH�������������������

:DQJ� *-�� 9RONRZ� 1'�� /RJDQ� -�� 3DSSDV� 15��
:RQJ� &7�� =KX�:�� HW� DO�� %UDLQ� GRSDPLQH� DQG�
REHVLW\�� /DQFHW� �/RQGRQ�� (QJODQG���
���������������������

)LQJHU�%&��'LQDQ�7*��&U\DQ� -)��'LHW�LQGXFHG�
REHVLW\�EOXQWV�WKH�EHKDYLRXUDO�HIIHFWV�RI�JKUHOLQ��
VWXGLHV� LQ� D� PRXVH�SURJUHVVLYH� UDWLR� WDVN��
3V\FKRSKDUPDFRORJ\���������������������

3XUVH\�.0��6WDQZHOO�3��*HDUKDUGW�$1��&ROOLQV�&(��
%XUURZV�7/��7KH�SUHYDOHQFH�RI�IRRG�DGGLFWLRQ�DV�
DVVHVVHG� E\� WKH� <DOH� )RRG� $GGLFWLRQ� 6FDOH�� D�
V\VWHPDWLF�UHYLHZ��1XWULHQWV���������������������

*DUFtD�*DUFtD� ,�� +RUVWPDQQ� $�� -XUDGR� 0$��
*DUROHUD�0��&KDXGKU\�6-��0DUJXOLHV�'6��HW�DO��
5HZDUG�SURFHVVLQJ�LQ�REHVLW\��VXEVWDQFH�DGGLF-
WLRQ� DQG� QRQ�VXEVWDQFH� DGGLFWLRQ�� 2EHVLW\�
UHYLHZV���DQ�RIILFLDO�MRXUQDO�RI�WKH�,QWHUQDWLRQDO�
$VVRFLDWLRQ� IRU� WKH� 6WXG\� RI� 2EHVLW\��
�������������������

%OXP�.��%UDYHUPDQ�(5��:RRG�5&��*LOO�-��/L�&��
&KHQ�7-��HW�DO��,QFUHDVHG�SUHYDOHQFH�RI�WKH�7DT�,�
$��DOOHOH�RI�WKH�GRSDPLQH�UHFHSWRU�JHQH��'5'���
LQ�REHVLW\�ZLWK�FRPRUELG�VXEVWDQFH�XVH�GLVRUGHU��
D� SUHOLPLQDU\� UHSRUW�� 3KDUPDFRJHQHWLFV��
������������������

%DFRQ�/��$SKUDPRU�/��:HLJKW�6FLHQFH��(YDOXDW-
LQJ�WKH�(YLGHQFH�IRU�D�3DUDGLJP�6KLIW��1XWULWLRQ�
-RXUQDO���������������

:DOWKHU� .�� %LUGVLOO� $&�� *OLVN\� (/�� 5\DQ� /��
6WUXFWXUDO� EUDLQ� GLIIHUHQFHV� DQG� FRJQLWLYH�
IXQFWLRQLQJ�UHODWHG�WR�ERG\�PDVV�LQGH[�LQ�ROGHU�
IHPDOHV�� +XPDQ� %UDLQ� 0DSSLQJ��
�������������������

6DIHU�'/��5RELQVRQ�$+��-R�%��2XWFRPH�IURP�D�
UDQGRPL]HG�FRQWUROOHG�WULDO�RI�JURXS�WKHUDS\�IRU�
ELQJH� HDWLQJ� GLVRUGHU�� FRPSDULQJ� GLDOHFWLFDO�
EHKDYLRU�WKHUDS\�DGDSWHG�IRU�ELQJH�HDWLQJ�WR�DQ�
DFWLYH� FRPSDULVRQ� JURXS� WKHUDS\�� %HKDYLRU�
7KHUDS\��������������������

/LQDUGRQ� -�� 5DWHV� RI� DEVWLQHQFH� IROORZLQJ�
SV\FKRORJLFDO� RU� EHKDYLRUDO� WUHDWPHQWV� IRU�
ELQJH�HDWLQJ� GLVRUGHU�� 0HWD�DQDO\VLV�� 7KH�
,QWHUQDWLRQDO� -RXUQDO� RI� (DWLQJ� 'LVRUGHUV��
������������������

5HDV�'/��*ULOR�&0��5HYLHZ�DQG�PHWD�DQDO\VLV�RI�
SKDUPDFRWKHUDS\�IRU�ELQJH�HDWLQJ�GLVRUGHU��2EHVLW\�
�6LOYHU�6SULQJ��0G����������������������

0DWVXPRWR�+��8JDZD�<��$GYHUVH�HYHQWV�RI�W'&6�
DQG� W$&6�� $� UHYLHZ�� &OLQLFDO� 1HXURSK\VLRORJ\�
3UDFWLFH���������������

7D\ORU�5��*DOYH]�9��/RR�&��7UDQVFUDQLDO�PDJQHWLF�
VWLPXODWLRQ� �706�� VDIHW\�� D� SUDFWLFDO� JXLGH� IRU�
SV\FKLDWULVWV��$XVWUDODVLDQ� SV\FKLDWU\� �� EXOOHWLQ� RI�
5R\DO� $XVWUDOLDQ� DQG� 1HZ� =HDODQG� &ROOHJH� RI�
3V\FKLDWULVWV��������������������

/RZH�&-��9LQFHQW�&��+DOO�3$��(IIHFWV�RI�1RQLQYD-
VLYH� %UDLQ� 6WLPXODWLRQ� RQ� )RRG� &UDYLQJV� DQG�
&RQVXPSWLRQ��$�0HWD�$QDO\WLF�5HYLHZ��3V\FKRVR-
PDWLF�0HGLFLQH������������������
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ÖZ
(SLOHSVL�JHEHOLN�VÕUDVÕQGD�GD�J|U�OHELOHQ��NURQLN�ELU�KDVWDOÕNWÕU��(SLOHSWLN�Q|EHW�JHoLUPHQLQ�FLGGL�
PDWHUQDO�YH�IHWDO�ULVNOHUL�YDUGÕU��EX�QHGHQOH�JHEHOLNWH�WHGDYL\H�GHYDP�HWPHN�JHUHNLU��.RQMHQLWDO�
PDOIRUPDV\RQ� �.0�� RUDQODUÕ� |]HOOLNOH� ELULQFL� NXúDN� DQWLHSLOHSWLN� NXOODQÕPÕ� LOH� DUWPDNWDGÕU��
/HYHWLUDVHWDP��/(9��LVH�LNLQFL�NXúDN�DQWLHSLOHSWLN�ROXS��WHUDWRMHQLN�\DQ�HWNLOHUL�GDKD�D]GÕU��/(9�
NXOODQDQ� JHEHGH�.0� LOH� LOJLOL� \D\ÕQODU� ROPDVÕQD� UD÷PHQ�� EX� LODFD� |]J�� KHUKDQJL� ELU�PDOIRU-
PDV\RQ�ELOGLULOPHPLúWLU��%L]��JHEHOL÷L�ER\XQFD�/(9�NXOODQDQ�YH�IHW�VWH�VRO�HO�\RNOX÷X��DFKHLULD��
L]OHQHQ�ELU�YDND\Õ�ELOGLUPHNWH\L]�

Anahtar Kelimeler:
.RQMHQLWDO�PDOIRUPDV\RQ��)HWDO�HO�\RNOX÷X��/HYHWLUDVHWDP��$QWLHSLOHSWLN�LODo

ABSTRACT
(SLOHSV\�LV�D�FKURQLF�GLVHDVH�WKDW�FDQ�DOVR�RFFXU�GXULQJ�SUHJQDQF\��7KHUH�DUH�VHULRXV�PDWHUQDO�
DQG� IHWDO� ULVNV� RI� KDYLQJ� DQ� HSLOHSWLF� VHL]XUH�� VR� LW� LV� QHFHVVDU\� WR� FRQWLQXH� WUHDWPHQW� GXULQJ�
SUHJQDQF\��&RQJHQLWDO�PDOIRUPDWLRQ��&0��UDWHV�LQFUHDVH�HVSHFLDOO\�ZLWK�ILUVW�JHQHUDWLRQ�DQWLHSL-
OHSWLF�XVH��/HYHWLUDFHWDP��/(9��LV�D�VHFRQG�JHQHUDWLRQ�DQWLHSLOHSWLF�ZLWK�UHODWLYHO\�IHZ�WHUDWR-
JHQLF�VLGH�HIIHFWV��$OWKRXJK�WKHUH�DUH�SXEOLFDWLRQV�DERXW�&0�LQ�SUHJQDQW�ZRPHQ�XVLQJ�/(9��QR�
PDOIRUPDWLRQ� VSHFLILF� WR� WKLV� GUXJ� KDV� EHHQ� UHSRUWHG��:H� UHSRUW� D� FDVH� RI� /(9� XVH� GXULQJ�
SUHJQDQF\�DQG�DEVHQFH�RI�WKH�OHIW�KDQG��DFKHLULD��LQ�WKH�IHWXV�

Key Words: 
&RQJHQLWDO�PDOIRUPDWLRQ��)HWDO�DFKHLULD��/HYHWLUDFHWDP��$QWLHSLOHSWLF�GUXJ

/ʈ:ʈ̪
(SLOHSVL�JHEHOLNWH�����������RUDQÕQGD�J|U�O�U������(SLOHSWLN�Q|EHWOHULQ�PDWHUQDO�YH�IHWDO�ULVNOHUL�
ROGX÷XQGDQ�JHEHOLN�VÕUDVÕQGD�GD� WHGDYL\H�GHYDP�HGLOPHOLGLU��0DM|U� IHWDO�PDOIRUPDV\RQ�RUDQÕ�
JHQHO�SRS�ODV\RQGD������LNHQ�DQWLHSLOHSWLN�LODo��$(ø��NXOODQÕPÕ�RODQ�JHEHOHUGH����¶H�NDGDU�
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