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Amaç:�7�NHQPLüOLN�NRQXVXQGD�\DS×OP×ü�ELUoRN�WDQ×P�ROPDV×QD�UDùPHQ�J�Q�P�]GH�NDEXO�J|UHQ�HQ�\D\J×Q�¶W�NHQPLüOLN·�
WDQ×P×�0DVODFK�YH�DUNDGDüODU×�WDUDI×QGDQ�\DS×ODQ�YH�W�NHQPLüOLùL��o�ER\XWOX�RODUDN�DOJ×OD\DQ�WDQ×PG×U��$FLO�VHUYLV��$6��
SHUVRQHOL�Lü�RUWDP×Q×Q�\RùXQOXùX��EDN×P�YHULOHQ�KDVWDODU×Q�FLGGL\HWL��YDUGL\D�üHNOLQGH�oDO×üPD�SURJUDP×�QHGHQL\OH�V�UHNOL�
VWUHV�DOW×QGDG×U��%X�oDO×üPDGD�7×S�)DN�OWHOHUL��7)��LOH�6DùO×N�%DNDQO×ù×�(ùLWLP�YH�$UDüW×UPD�+DVWDQHOHUL·QGH��($+��J|UHY�
\DSPDNWD�RODQ�$FLO�7×S�$VLVWDQODU×Q×Q��$7$��W�NHQPLüOLN�G�]H\OHULQLQ�NDUü×ODüW×U×OPDV×�DPDoODQP×üW×U�
0DWHU\DO� YH� 0HWRG�� %X� oDO×üPD�$QNDUD� 1XPXQH� (ùLWLP� YH�$UDüW×UPD� +DVWDQHVL� HWLN� NXUXOXQGDQ� RQD\� DO×QDUDN�
0D\×V�$ùXVWRV� ����� WDULKOHUL� DUDV×QGD� DQNHW� \|QWHPL\OH� \DS×OP×üW×U�� dDO×üPD\D� ($+·GHQ� ����$7$��7)·GHQ� ���$7$�
ROPDN��]HUH�WRSODP�����$7$�DO×QP×üW×U��$QNHW�\|QWHPL\OH�HOGH�HGLOHQ�YHULOHULQ�LVWDWLVWLNVHO�DQDOL]OHUL�6366����SURJUDP×�
LOH�\DS×OP×üW×U��úVWDWLVWLNVHO�DQDOL]OHUGH�NL�NDUH��úQGHSHQGHQW�6DPSOH�7�WHVWL�YH�2QHZD\�$QRYD�WHVWL�NXOODQ×OP×üW×U��S�������
DOW×QGDNL�GHùHUOHU�LVWDWLVWLNVHO�RODUDN�DQODPO×�NDEXO�HGLOPLüWLU�
%XOJXODU�� $QNHWLPL]H� NDW×ODQ� ($+·GH� oDO×üDQ�$7$·ODU×Q� GX\JXVDO� W�NHQPH�� GX\DUV×]ODüPD� YH� JHQHO� WRSODP� SXDQ�
RUWDODPDODU×�7×S�)DN�OWHOHUL·QH�RUDQOD�\�NVHN�VDSWDQG×��S��������.LüLVHO�EDüDU×�RUWDODPDV×�Do×V×QGDQ�7×S�)DN�OWHOHUL�LOH�
DUDODU×QGD�LVWDWLVWLNVHO�RODUDN�IDUN�ROPDG×ù×�VDSWDQG×��S!������
6RQXo��($+·OHUGH�oDO×üDQ�$7$·ODU×Q��7)·GH�oDO×üDQ�$7$·ODUD�RUDQOD�GDKD�ID]OD�W�NHQPH\H�PDUX]�NDOG×NODU×�EXOXQGX
$QDKWDU�.HOLPHOHU��$FLO��GX\JXVDO�W�NHQPH��üLGGHW

$EVWUDFW
2EMHFWLYH��$OWKRXJK�WKHUH�DUH�PDQ\�GHILQLWLRQV�RI�WKH�¶EXUQRXW�V\QGURPH·��WKH�PRVW�ZLGHO\�XVHG�GHILQLWLRQ�LV�WKH�RQH�
LQWURGXFHG�E\�0DVODFK�HW�DO��ZKLFK�LV�D�WKUHH�GLPHQVLRQDO�GHVFULSWLRQ�RI�WKH�V\QGURPH���(PHUJHQF\�GHSDUWPHQW��('��VWDII�
DUH�XQGHU�FRQVWDQW�VWUHVV�RZLQJ�WR�FURZGHG�ZRUNLQJ�FRQGLWLRQV��VHULRXVQHVV�RI�('�FDVHV��DQG�ZRUNLQJ�LQ�VKLIWV��7KLV�VWXG\�
DLPHG�WR�DVVHVV�DQG�FRPSDUH�WKH�EXUQRXW�OHYHOV�RI�('�5HVLGHQWV��('5V��ZRUNLQJ�DW�0HGLFDO�)DFXOW\���0)��DQG�7UDLQLQJ�
DQG�5HVHDUFK�+RVSLWDOV��75+V��RI�0LQLVWU\�RI�+HDOWK��E\�0DVODFK�EXUQRXW�VFDOH�DQG�WR�LQYHVWLJDWH�WKH�IDFWRUV�DVVRFLDWHG�
ZLWK�WKH�EXUQRXW�OHYHO�
0DWHULDOV� DQG�0HWKRGV�� 7KLV� VWXG\� ZDV� DSSURYHG� E\� WKH� ORFDO� HWKLFV� FRPPLWWHH� RI�$QNDUD� 1XPXQH�7UDLQLQJ� DQG�
5HVHDUFK�+RVSLWDO�DQG�FRQGXFWHG�ZLWK�WKH�TXHVWLRQQDLUH�PHWKRG�EHWZHHQ�0D\�DQG�$XJXVW�������$�WRWDO�RI�����('5V�ZHUH�
LQFOXGHG�� ���� EHLQJ� IURP�75+V� DQG� ��� IURP�0)��7KH� VWXG\� GDWD� ZHUH� DQDO\]HG� XVLQJ� 6366� ��� VRIWZDUH� SDFNDJH��
&KL�VTXDUH�WHVW��,QGHSHQGHQW�VDPSOHV�7�WHVW��DQG�2QH�ZD\�$129$�WHVW�ZHUH�XVHG�IRU�VWDWLVWLFDO�DQDO\VHV��$�VLJQLILFDQFH�
OHYHO�RI������ZDV�DFFHSWHG�IRU�DOO�VWDWLVWLFDO�DQDO\VHV�
Results:� ('5V� ZRUNLQJ� DW� 75+V� KDG� VLJQLILFDQWO\� KLJKHU� HPRWLRQDO� H[KDXVWLRQ�� GHSHUVRQDOL]DWLRQ�� DQG� WRWDO� VFRUHV�
FRPSDUHG�WR�('5V�ZRUNLQJ�DW�0)��S��������7KHUH�ZDV�QR�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�ERWK�JURXSV�ZLWK�UHVSHFW�WR�
PHDQ�SHUVRQDO�DFKLHYHPHQW��S!������
&RQFOXVLRQ��7KLV�VWXG\�IRXQG�WKDW�('5V�ZRUNLQJ�DW�75+V�ZHUH�PRUH�VXEMHFW�WR�EXUQRXW�FRPSDUHG�WR�('5V
ZRUNLQJ�DW�0)�
.H\�ZRUGV��(PHUJHQF\�GHSDUWPHQW��EXUQRXW��YLROHQFH
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*LULü�����
� 7�NHQPLüOLN� NRQXVXQGD� \DS×OP×ü� ELUoRN� WDQ×P�
ROPDV×QD� UDùPHQ� J�Q�P�]GH� NDEXO� J|UHQ� HQ� \D\J×Q�
W�NHQPLüOLN� WDQ×P×� 0DVODFK� YH� DUNDGDüODU×� WDUDI×QGDQ�
\DS×ODQ� YH� W�NHQPLüOLùL� �o� ER\XWOX� RODUDN� DOJ×OD\DQ�
WDQ×PG×U��%X�WDQ×PGD�W�NHQPLüOLN��LüL�JHUHùL�V�UHNOL�RODUDN�
GLùHU�LQVDQODUOD�\�]�\�]H�oDO×üDQ�NLüLOHUGH�V×NO×NOD�RUWD\D�
o×NDQ��o�ER\XWOX�ELU�VHQGURP�RODUDN�WDQ×PODQP×ü�YH�EX��o�
ER\XW� GX\JXVDO� W�NHQPH�� GX\DUV×]ODüPD� YH� NLüLVHO�
EDüDU×GD�G�üPH�KLVVL�RODUDN�DGODQG×U×OP×üW×U�1
� 7�NHQPLüOLN� JHOLüLPLQGH� LON� RODUDN� GX\JXVDO�
W�NHQPH�RUWD\D�o×NPDNWD�YH�NLüL�LüLQGHQ�\RUXOPD\D�YH�LüL�
LoLQ�JHUHNOL�]LKLQVHO�J�F��EXODPDPD\D�EDüODPDNWDG×U��%X�
DüDPD\×� WDNLEHQ� JHOLüHQ� GX\DUV×]ODüPD� LVH� oDO×üDQODU×Q�
KL]PHW� YHUGLNOHUL� NLüLOHUH� ELUHU� LQVDQ� \HULQH� QHVQH� JLEL�
GDYUDQPDODU×\OD� NHQGLQL� J|VWHUPHNWHGLU�� %X� GXUXPXQ��
NLüLQLQ� GX\JXVDO� L]RODV\RQX� LOH� VWUHVWHQ� NDo×QPD\D�
oDO×üPDV×� VHEHEL\OH� JHOLüWLùL� G�ü�Q�O�U�� %X� PHNDQL]PD�
oRùX�]DPDQ�EDüDU×V×]�ROXU�YH�W�NHQPLüOLùLQ�VRQ�DüDPDV×QD�
\RO�DoDU�NL�EX�GD�ELUH\VHO�EHFHUL�YH�EDüDU×GD�G�üPH��LüH�YH�
Lü� JHUHùL� NDUü×ODü×ODQ� NLüLOHUOH� LOLüNLOHUH� EDùO×� EDüDU×� YH�
\HWHUOLOLN�GX\JXODU×QGD�D]DOPD�LOH�RUWD\D�o×NDU�2
� $FLO� VHUYLV� �$6�� SHUVRQHOL� Lü� RUWDP×Q×Q�
\RùXQOXùX�� EDN×P� YHULOHQ� KDVWDODU×Q� FLGGL\HWL�� YDUGL\D�
üHNOLQGH� oDO×üPD� SURJUDP×� QHGHQL\OH� V�UHNOL� VWUHV�
DOW×QGDG×U�3� úü� \HUOHULQGHNL� VWUHV� \DQ×QGD� G�]HQVL]� VRV\DO�
\DüDP��DLOH�YH�DUNDGDüO×N�LOLüNLOHUL�DFLO�VHUYLV�SHUVRQHOLQLQ�
\×OODU� LoLQGH� \×SUDQPDV×QD� ]HPLQ� KD]×UOD\DQ� HWNHQOHULQ�
EDü×QGD� JHOLU�4� $FLO� W×S� HùLWLPOHUL� ER\XQFD� ID]OD� KDVWD�
EDNPD�� KDVWD� |O�POHUL�� X\NX�G�]HQLQLQ�ER]XOPDV×�� X]XQ�
oDO×üPD� VDDWOHUL� DVLVWDQODU� �]HULQGH� VWUHV� \DUDWDQ� DQD�
IDNW|UOHU�RODUDN�J|VWHULOPHNWHGLU���%XQXQ�\DQ×QGD�EDN×P×�
]RU� KDVWDODUOD� XùUDüPD�� PHVOHNL� LOLüNLOHUGH� \DüDQDQ�
SUREOHPOHU��KL]PHWH�\|QHOLN�ND\QDNODU×Q�\HWHUVL]OLùL��]RU�
YH�NULWLN�NDUDUODU�W�NHQPLüOLN�JHOLüLPLQGH�|QHPOL�\HU�WXWDU��
+HU� VHNL]� DVLVWDQGDQ� ELUL� HùLWLP� V�UHFLQGH� VWUHV�
VHQGURPXQD� \DNDODQPDNWD� YH� HPRV\RQHO� SUREOHPOHU�
\DüDPDNWDG×U�6� %X� GXUXP� ELUoRN� IDNW|UH� EDùO×� RODUDN�
JHOLüPHNOH�EHUDEHU�üLIW�üHNOLQGH�oDO×üPD�WHN�EDü×QD�\HWHUOL�
ELU�VWUHV�ND\QDù×G×U�7
� %X� oDO×üPDGD� 7×S� )DN�OWHOHUL� �7)�� LOH� 6DùO×N�
%DNDQO×ù×� (ùLWLP� YH�$UDüW×UPD� +DVWDQHOHUL·QGH� �($+��
J|UHY� \DSPDNWD� RODQ� $FLO� 7×S� $VLVWDQODU×Q×Q� �$7$��
0DVODFK� W�NHQPLüOLN� |OoHùL� DUDF×O×ù×\OD� W�NHQPLüOLN�
G�]H\OHULQLQ�EHOLUOHQHUHN�NDUü×ODüW×U×OPDV×�YH�RUWD\D�o×NDQ�
W�NHQPLüOLN� G�]H\L� LOH� LOLüNLOL� HWPHQOHULQ� VDSWDQPDV×�
DPDoODQP×üW×U�

0DWHU\DO�YH�0HWRG
� %X�oDO×üPD�$QNDUD�1XPXQH�(ùLWLP�YH�$UDüW×UPD�
+DVWDQHVL� HWLN� NXUXOXQGDQ�RQD\� DO×QDUDN�0D\×V�$ùXVWRV�
����� WDULKOHUL� DUDV×QGD� DQNHW� \|QWHPL\OH� \DS×OP×üW×U�

�������������%X�oDO×üPD\D���7)�$FLO�7×S�$%'�YH���($+�
$FLO� 7×S� .OLQLùL� GDKLO� HGLOGL�� dDO×üPD\D� ($+·GHQ� ����
$7$��7)·GHQ����$7$�ROPDN��]HUH�WRSODP�����$7$�DO×QG×�
dDO×üPD\D�$6·GH�J|UHY�\DSDQ�X]PDQ�KHNLPOHU�YH�GLùHU�
VDùO×N�SHUVRQHOL�DO×QPDP×üW×U�
� 0DVODFK�7�NHQPLüOLN�gOoHùL�GX\JXVDO� W�NHQPH�
�'7���GX\DUV×]ODüPD��'<6��YH�NLüLVHO�EDüDU×��.%��ROPDN�
�]HUH� �o� DOW� ER\XWWDQ� YH� ��� PDGGHGHQ� ROXüPDNWDG×U��
gOoHNWH��GX\JXVDO�W�NHQPH�LOH�LOJLOL����GX\DUV×]ODüPD�LOH�
LOJLOL� ��� NLüLVHO� EDüDU×� LOH� LOJLOL� �� PDGGH� EXOXQPDNWDG×U��
0DVODFK�7�NHQPLüOLN� |OoHùLQL� ROXüWXUDQ� VRUX�PDGGHOHUL�
���� SXDQ� DUDO×ù×QGD� SXDQODQG×NWDQ� VRQUD�� KHU� DOW� |OoHN�
NHQGL� DUDV×QGD� WRSODQ×S� �o� D\U×� SXDQ� HOGH� HGLOLU��
dDO×üPDP×]� GD�0DVODFK�7�NHQPLüOLN�gOoHùL��7�UNoH·\H�
oHYULOPLü�YH�SXDQODPD�\DS×OP×üW×U�
� $QNHW� \|QWHPL\OH� HOGH� HGLOHQ� YHULOHULQ�
LVWDWLVWLNVHO� DQDOL]OHUL� 6366� ��� SURJUDP×� LOH� \DS×OP×üW×U��
úVWDWLVWLNVHO� DQDOL]OHUGH� NL�NDUH�� úQGHSHQGHQW� 6DPSOH� 7�
WHVWL� YH� 2QHZD\� $QRYD� WHVWL� NXOODQ×OP×üW×U�� S�������
DOW×QGDNL� GHùHUOHU� LVWDWLVWLNVHO� RODUDN� DQODPO×� NDEXO�
HGLOPLüWLU�

%XOJXODU
� $QNHWL� GROGXUPD\×� NDEXO� HGHQ� KHNLPOHULQ� \Dü�
RUWDODPDV×� ��������� YH� �����·�� HUNHNWL�� ($+·OHUGH�
oDO×üDQ� $7$·ODU×Q�� 7)·GH� oDO×üDQ� $7$·ODUD� RUDQOD� GDKD�
ID]OD�W�NHQPH\H�PDUX]�NDOG×NODU×�EXOXQGX��&LQVL\HW��\Dü��
DVLVWDQO×N� V�UHVL�� KDVWD� VD\×V×�� Q|EHW� VD\×V×� YH� IL]LNVHO�
VDOG×U×Q×Q� ($+� YH� 7)+� DUDV×QGDNL� W�NHQPLüOLN� RUDQ×QD�
N×VPHQ�GH�ROVD�HWNLOL�ROGXùX�J|U�OG���
� $QNHWLPL]H�NDW×ODQ�($+·GH�oDO×üDQ�$7$·ODU×Q×Q�
'7��'<6�YH�JHQHO�WRSODP��*7��RUWDODPDODU×�7)·\H�RUDQOD�
\�NVHN�VDSWDQG×��S��������.%�RUWDODPDV×�Do×V×QGDQ�7)�LOH�
DUDODU×QGD� LVWDWLVWLNVHO� RODUDN� IDUN� ROPDG×ù×� VDSWDQG×�
�S!�������7DEOR�����
� $QNHWH� NDW×ODQ� ($+·GH� oDO×üDQ�$7$·ODU×Q� '7��
'<6�YH�*7·OHUL�W�P�\Dü�JUXSODU×QGD�7)·\H�RUDQOD�\�NVHN�
VDSWDQG×��S��������.%·OHUL�LVH�W�P�\Dü�JUXSODU×QGD��($+�
YH� 7)� DUDV×QGD� LOLüNL\H� UDVWODQPDG×� �S!������� $QNHWH�
NDW×ODQ�($+� ·GH� oDO×üDQ�$7$·ODU×Q�'7��'<6�YH�*7·OHUL�
KHU� LNL� FLQVL\HWWH� GH� 7)·\H� RUDQOD� \�NVHN� VDSWDQG×�
�S�������� .%·OHUL� LVH� KHU� LNL� FLQVL\HWWHGH�� ($+� YH� 7)�
DUDV×QGD�LOLüNL\H�UDVWODQPDG×��S!�������
� $QNHWH� NDW×ODQ� ($+� ·GH� �� \×OGDQ� X]XQ� V�UH�
oDO×üDQ�$7$·ODU×� '7� RUWDODPDODU×� 7)·\H� RUDQOD� \�NVHN�
VDSWDQG×� �S�������� ($+·GH� � oDO×üDQ� 7$·ODU� LOH� 7)·GH�
oDO×üDQ�$7$·ODU�DUDV×QGD�'<6��.%��*7�YH���\×OGDQ�N×VD�
V�UH� oDO×üDQ�$7$·ODU×Q� '7·OHUL� DUDV×QGD� LVWDWLNVHO� RODUDN�
DQODPO×� LOLüNL\H� UDVWODQPDG×� �S!������� $QNHWH� NDW×ODQ�
($+�·GH��FUHWL�\HWHUOL�EXODQ�$7$·ODU×Q�'7��'<6�YH�*7�
RUWDODPDODU×� 7)·\H� RUDQOD� GDKD� \�NVHN�� .%·OHUL� 7)·\H�
RUDQOD�GDKD�G�ü�N�VDSWDQG×��S��������hFUHWL�\HWHUVL]�EXODQ�

7×S�)DN�OWHVL�+DVWDQHOHUL�YH�6DùO×N�%DNDQO×ù×�(ùLWLP�YH�$UDüW×UPD�+DVWDQHOHUL·QGH�dDO×üDQ�$FLO�7×S�$VLVWDQODU×Q×Q�7�NHQPLüOLN�'�]H\OHULQLQ�.DUü×ODüW×U×OPDV×
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($+·GH�oDO×üDQ�$7$·ODU×Q�'7�YH�*7�RUWDODPDODU×�7)·\H�
RUDQOD�\�NVHN�VDSWDQG×��S��������$QNHWH�NDW×ODQ�($+�·GH�
��·GD� D]� Q|EHW� WXWDQ� $7$·ODU×Q� '7�� '<6� YH� *7�
RUWDODPDODU×� 7)·\H� RUDQOD� \�NVHN� VDSWDQG×� �S��������
($+·GH� � oDO×üDQ� YH� ��·GDQ� ID]OD� Q|EHW� WXWDQ�$7$·ODU×Q�
.%·OHUL� 7)·\H� RUDQOD� GDKD� G�ü�N� VDSWDQG×� �S��������
$QNHWH� NDW×ODQ� ($+� ·GH� oDO×üDQ� YH� ���·GHQ� ID]OD� KDVWD�
EDN×ODQ�PHUNH]OHUGH� oDO×üDQ�$7$·ODU×Q�'7�� '<6� YH�*7�
RUWDODPDODU×� 7)·\H� RUDQOD� \�NVHN� VDSWDQG×� �S��������
$QNHWH� NDW×ODQ� ($+� ·GH� IL]LNVHO� VDOG×U×\D� XùUDPD\DQ�
$7$·ODU×Q�'7��'<6�YH�*7�RUWDODPDODU×�7)·\H�RUDQOD�GDKD�
\�NVHN�VDSWDQG×��S��������

7DUW×üPD
� 7�NHQPLüOLN� JHOLüHQ� ELUH\OHULQ� LQVDQD� KL]PHW�
HGHQ��KL]PHWLQ�NDOLWHVLQGH�LQVDQ�HWPHQLQLQ�oRN�|QHPOL�ELU�
\HUH� VDKLS� ROGXùX� ELULPOHUGH� J|U�OPHNWHGLU�� %X� GXUXP�
VXQXODQ� KL]PHWL�� KL]PHWLQ� NDOLWHVLQL� GRùUXGDQ� ROXPVX]�
\|QGH�HWNLOHPHNWHGLU��
� .DUO×GDù�YH� DUN�� ����KHNLP��]HULQGH� \DSW×NODU×�
oDO×üPDGD�'7�SXDQ×�����'<6�SXDQ×������.%�SXDQ×������
EXOXQPXüWXU�8�%LOLFL�YH�DUN�����KHNLP��]HULQGH�\DSW×NODU×�
oDO×üPDGD�'7�SXDQ×�������'<6�SXDQ×������.%�SXDQ×������
EXOXQPXüWXU���$VODQ�YH�DUN������KHNLP��]HULQGH�\DSW×NODU×�
oDO×üPDGD�'7�SXDQ×�������'<6�SXDQ×������.%�SXDQ×������
EXOXQPXüWXU�10� $YXVWUDO\D·GD� ���� WDQH� DFLO� W×S� GRNWRUX�
�]HULQGH� \DS×ODQ� oDO×üPDGD� '7� SXDQ×� ������ '<6� SXDQ×�
������.%�SXDQ×������EXOXQPXüWXU�11�0DVODFK·×Q�������NLüL�
�]HULQGH�\DSW×ù×�oDO×üPDGD�'7�SXDQ×�������'<6�SXDQ×�����
YH� .%� SXDQ×� ����� EXOXQPXüWXU�12� dDO×üPDP×]GD�� GLùHU�
oDO×üPDODUD� J|UH� KHP� ($+�� KHP� GH� 7)·GH� oDO×üDQ�
$7$·ODU×Q�'7��'<6�YH�*7�RUDQODU×Q×Q�G�ü�N��.%�RUDQ×Q×Q�
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$VODQ� YH� DUN�·Q×Q� \DSW×ù×� oDO×üPDGD� PHVOHNWHNL� WRSODP�
oDO×üPD� V�UHVLQLQ� DUWPDV×� LOH� W�NHQPHQLQ� D]DOG×ù×�
EXOXQPXüWXU������� dDO×üPDP×]GD�$6·GH� JHoLULOHQ� V�UHOHULQ�
DUWPDV×� LOH� ($+� oDO×üDQ�$7$·ODU×Q� '7� G�]H\L� DUWP×üW×U��
<RùXQOXN� VHEHEL� LOH� X]PDQ� KHNLPOHULQ� \HWLüHPHGLùL�
\HUOHUGH�N×GHPOL�DVLVWDQODU�X]PDQ�VRUXPOXOXùX�DOPDNWDG×U�
NL�� EX� ]DPDQ� LoLQGH� DVLVWDQ� �]HULQGH� RODQ� VRUXPOXùXQ�
DUWPDV×QD�� GDKD� FLGGL� VRUXQODU×Q� N×GHPOL� DVLVWDQODUD�
\|QOHQGLULOPHVLQH� VHEHS� ROPDNWD� GROD\×V×\OD� DUWDQ� Lü�
\�N�Q�Q� '7� G�]H\LQLQ� DUWPDV×QD� '<6� G�]H\LQLQ�
GHùLüPHPHVLQH� \RO� DoW×ù×� NDQ×V×QGD\×]�� 7)� Lü� \�N�Q�Q�
GDKD� D]� ROPDV×� VHEHEL� LOH� N×GHPOL� DVLVWDQ� �]HULQGHNL�
VRUXPOXOXùXQ�GDKD�D]�ROPDV×QD�GROD\×V×\OD�'7�G�]H\LQLQ�
G�ü�N�ROPDV×QD�\RO�DoW×ù×�NDQ×V×QGD\×]��
� <×OPD]·×Q� \DSW×ù×� oDO×üPDGD� DOG×NODU×� �FUHWL�
\HWHUOL�EXOPD\DQODU×Q�W�NHQPLüOLN�G�]H\OHUL�GDKD�\�NVHN�
EXOXQPXüWXU�16� dDO×üPDP×]GD� DOG×NODU×� �FUHWOHUL� \HWHUOL�
EXOPD\DQ�KHNLPOHULQ�W�NHQPLüOLN�G�]H\OHUL�GDKD�\�NVHN�
VDSWDQG×�� .LüLQLQ� DOG×ù×� �FUHWL� \HWHUVL]� EXOPDV×� GLùHU�
PHVOHNOHUOH�NHQGL�LüLQL�N×\DVODPDV×QD�YH�]DPDQOD�LüLQGHQ�
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ROPDV×� W�NHQPLüOLN� G�]H\LQLQ� DUWPDV×QD� \RO� DoW×ù×�
NDQDDWLQGH\L]��
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Q|EHW� VD\×V×� D]DOG×NoD� W�NHQPLüOLN� DUWDUNHQ�� 7)·OHUGH�
Q|EHW� D]DOG×NoD� W�NHQPLüOLN� D]DOPDNWDG×U�� ($+� oDO×üDQ�
$7$·ODU� N×GHPOHQLQFH� Q|EHW� VD\×V×� D]DOPDNWD\NHQ�� Lü�
\�N�� YH� VRUXPOXOXNODU×� DUWPDNWDG×U�� %X� GD� W�NHQPH\H�
QHGHQ�ROPDNWDG×U�
� *�QO�N� KDVWD� EDüYXUX� VD\×V×\OD� W�NHQPLüOLN�
G�]H\OHULQLQ� DUDüW×U×OG×ù×� \D\×Q� OLWHUDW�UGH�
EXOXQDPDP×üW×U��%LUFDQ�YH�DUN��\DSW×ù×�oDO×üPDGD�KHNLPLQ�
EDNW×ù×� KDVWD� VD\×V×� DUWW×NoD� GX\JXVDO� W�NHQPLüOLN�
G�]H\LQLQ�DUWW×ù×�EXOXQPXüWXU�12�dDO×üPDP×]GD�($+�DFLO�
VHUYLVLQH�EDüYXUDQ�KDVWD�VD\×V×�7)�RUDQOD�\�NVHNWLU��$FLO�
EDüYXUX� VD\×V×Q×Q� ���� JHoPHVL� GXUXPXQGD� ($+� YH�7)�
DUDV×QGD� '7�� '<6� YH� *7� Do×V×QGDQ� DQODPO×� IDUNODU�
GRùGXùX�J|U�OPHNWHGLU��+DVWDODU×Q�JHQHO�W×EEL�GXUXPXQXQ�
ER]XN�ROPDV×��KDVWD�YH\D�KDVWD�\DN×QODU×Q×Q�DMLWH�ROPDV×�
JLEL� QHGHQOHU� KHNLPLQ� W�NHQPLüOLN� G�]H\LQL� GDKD� ID]OD�
HWNLOL\RU� RODELOHFHùL� NDQ×P×]� YDUG×U�� $\U×FD� 7)·OHUGH�
oDO×üDQ�$7$·ODU×Q� J�QO�N� KDVWD� VD\×V×Q×Q� ���·�Q� DOW×QGD�
ROPDV×�LOH�W�NHQPLüOLN�G�]H\LQLQ�DUWW×ù×�J|U�OPHNWHGLU��$]�
RODQ�KDVWD�VD\×V×QD�EDùO×�RODUDN��KDVWD�oHüLWOLOLùL�YH� W×EEL�
P�GDKDOH�VD\×ODU×Q×Q�D]�ROPDV×��KHNLPGH�PHVOHNL�Do×GDQ�
WDWPLQVL]OLùLQH�\RO�DoPDNWD�YH�W�NHQPLüOLùL�DUW×UPDNWDG×U��
6HULQNHQ� YH� DUN�·Q×Q� \DSW×ù×� oDO×üPDGD� KHUKDQJL� ELU�

VDOG×U×\D� PDUX]� NDOPDQ×Q�$6·WH� VWUHV� \DUDWDQ� IDNW|UOHU�
DUDV×QGD� LNLQFL� V×UDGD� ROGXùX� EXOXQPXüWXU����
.DOHPRùOX·QXQ� \DSW×ù×� oDO×üPDGD� LVH� KHUKDQJL� ELU�
VDOG×U×\D�PDUX]�NDOPDQ×Q�ELULQFL�V×UDGD�PDM|U�VWUHV�IDNW|U��
ROGXùX� EXOXQPXüWXU�18� %L]LP� oDO×üPDPDP×]GD� KHP�
($+·OHUGH�� KHPGH� 7)·OHUGH� oDO×üDQ� $7$·ODU×Q� IL]LNVHO�
VDOG×U×\D�XùUDPD�VRQUDV×� W�NHQPLüOLN�GXUXPODU×�ROXPVX]�
üHNLOGH�HWNLOHQPHNWHGLU��
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