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5HWLQD��VDQWUDO�VLQLU�VLVWHPLQLQ�J|]�LoLQGHNL�GHYDPÕ�RODUDN�NDEXO�HGLOPHNWH��GROD\ÕVÕ\OD�

RUWD\D�oÕNDQ�KDVWDOÕNODUÕQ�IL]\RSDWRORMLVL�JHQHOGH�EHQ]HU�PHNDQL]PDODUOD�ROXúPDNWDGÕU� %X�

QHGHQOH�UHWLQD\Õ�LVNHPLGHQ�NRUXPD�oDEDODUÕ�VDQWUDO�VLQLU�VLVWHPLQLQ�LVNHPLN�Q|URGHMHQHUDWLI�

KDVWDOÕNODUÕQÕQ�WHGDYLVL\OH�RUWDN�QRNWDODUGD�oDNÕúPDNWDGÕU� *ORNRPGD�RUWD\D�oÕNDQ�UHWLQD�YH�

RSWLN�VLQLU�OH]\RQODUÕQGD�HVDV�URO��UHWLQD�LVNHPLVLQLQ�R\QDGÕ÷Õ�G�ú�Q�OPHNWHGLU� øVNHPLN�

KDVDUD�ED÷OÕ�DSRSWR]LV�YH�Q|URQDO�K�FUH�|O�P��PH\GDQD�JHOPHNWHGLU� %XQGDQ�GROD\Õ�

Q|URSURWHNVL\RQ�NDYUDPÕ�VRQ�G|QHPOHUGH�JORNRP�DUDúWÕUPDODUÕQÕQ�|QHPOL�ELU�NÕVPÕQÕ�

ROXúWXUPDNWDGÕU�

*ORNRP�IL]\RSDWRORMLVLQGH��ORNDO�RWRUHJ�ODV\RQ�PHNDQL]PDODUÕQGD�ER]XNOXN��JOXWDPDW�

EHQ]HUL�HNVLWRWRNVLN�PDGGHOHUGH�DUWÕú�YH�DNVRSOD]PLN�DNÕPÕQ�ER]XOPDVÕQD�ED÷OÕ�JHOLúHQ�

LVNHPLN�HWNLOHULQ�UHWLQD�JDQJOLRQ�K�FUHOHULQLQ�RSWLN�DWURIL\OH�VRQXoODQDQ�|O�P�QH�\RO�

DoDELOHFH÷L��]HULQGH�GXUXOPDNWDGÕU�
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K�FUHOHUGLU��GROD\ÕV\OD�KDUDEL\HWOHUL�NDOÕFÕGÕU� 1|URSURWHNVL\RQ�NDYUDPÕ�HVDV�RODUDN�UHWLQD�

JDQJOLRQ�K�FUH�SRSXODV\RQXQX�NRUXPD\Õ�DPDoODPDNWDGÕU� *ORNRPGD�Q|URQ�NRUXQPDVÕ��ELU�

LODFÕQ�UHWLQD\D�XODúDUDN��ULVN�IDNW|UOHULQLQ�LQG�NOHGL÷L�JDQJOLRQ�K�FUH�|O�P�Q��
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IRQNVL\RQX�ND\EÕQÕ�|QOHPHNWLU��%X�DPDFD�\|QHOLN�WHGDYL�SURWRNRO�Q�Q�EHOLUOHQPHVLQGH�J|]�

LoL�EDVÕQFÕQÕQ�GDKD�LOHULVLQH�RGDNODQPDN�JHUHNPHNWHGLU� *ORNRPGDNL�UHWLQD�JDQJOLRQ�K�FUH�
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GLIX]\RQX�YH\D�DSRSWR]LV�JLEL�ELUoRN�QHGHQL�YDUGÕU� 5HWLQD�JDQJOLRQ�K�FUHVLQL�RODVÕ�KHU�W�UO��

]DUDUGDQ�GLUHNW�RODUDN�NRUXPD\Õ�DPDoOD\DQ�WHGDYL�JORNRPGD�QLKDL�WHGDYL�RODELOLU��o�QN��

Q|URSURWHNVL\RQ�VWUDWHMLVL�JORNRPXQ�HWL\RORMLVLQH�EDNÕOPDNVÕ]ÕQ�KDVWDODUÕQ�J|UPH�

IRQNVL\RQXQX�NRUX\DELOHFHNWLU�
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øOHULGH�UHWLQDO�LVNHPLGH�NXOODQÕOPD�LKWLPDOL�RODELOHFHN�RODQ�NODVLN�GRSDPLQ�

DQWDJRQLVWOHULQLQ�KHU�QH�NDGDU�WRSLNDO�\D�GD�ORNDO�NXOODQÕOPÕú�ROVD�GD�PXWODND�VLVWHPLN�\DQ�
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EL\RNLP\DVDO�RODUDN�PDORQGLDOGHKLW��0'$��G�]H\LQH�EDNDUDN�DUDúWÕUPD\Õ�DPDoODGÕN��
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<DOQÕ]�RODQ]DSLQLQ Q|URQ�NRUX\XFX�HWNL�PHNDQL]PDVÕ�WDP�RODUDN�ELOLQPHPHNWHGLU�YH�oHúLWOL�

KLSRWH]OHU�|QH�V�U�OPHNWHGLU��2ODQ]DSLQLQ�\HQL�ELU�LODo�ROPDVÕ�YH�RN�OHU�NXOODQÕPÕ\OD�LOJLOL�

oDOÕúPD�ROPDPDVÕ�QHGH\L\OH�EL]�EX�LODo�LOH�oDOÕúPD�\DSPD\Õ�G�ú�QG�N��%L]�RODQ]DSLQLQ�NODVLN�

GRSDPLQ�DQWDJRQLVWOHULQH�EHQ]HU�PHNDQL]PD\OD�RN�OHU�NDQ�DNÕPÕQÕ�DUWÕUDUDN�Q|URQ�NRUX\XFX�

HWNLVL�RODELOHFH÷LQL�G�ú�Q�\RUX]�
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LNL�HVDV�E|O�PGHQ�ROXúDQ��RSWLN�VLQLUGHQ�RUD�VHUUDWD\D�NDGDU�X]DQDUDN�YLWUH�ERúOX÷XQXQ�DUND�

E|O�P�Q��oHYUHOH\HQ�WUDQVSDUDQ�ELU�PHPEUDQGÕU��5HWLQD�WRSRJUDILN�RODUDN��o�E|O�PGH�

LQFHOHQHELOLU�

��7HPSRUDO�GDPDU�DUNÕQÕQ�LoL�DUND�NXWXS�YH\D�PDNXOD�RODUDN�DGODQGÕUÕOÕU�YH�GÕúWDQ�LoH�

SDUDIRYHD��SHULIRYHD��IRYHD�YH�IRYHROD\Õ�EDUÕQGÕUÕU�

��$UND�NXWXSWDQ�HNYDWRUD�NDGDU�RODQ�E|O�P�PLGSHULIHUGLU��%X�E|OJH�UHWLQD�

GHMHQHUHVDQVODUÕQÕQ�VÕN�J|U�OG�÷��DUND�NÕVD�VLOL\HU�DUWHUOHUOH�E�\�N�LULV�DUWHU�oHPEHULQLQ�

DQDVWRPR]�\HUL�ROXS�EHVOHQPH�\|Q�QGHQ�NRURLGLQ�HQ�]D\ÕI�E|OJHVLGLU�

���(NYDWRU�LOH�RUD�VHUUDWD�DUDVÕ�HNVWHUP�SHULIHUGLU�

5HWLQD�SHULIHUH�JLGLOGLNoH��|]HOOLNOH�RUD�VHUUDWD�GD�����PLNURQD�NDGDU�LQFHOLU��DUND�NXWXS�

NHQDUÕQGD�NDOÕQOÕ÷Õ�����PLNURQGXU��DQFDN�IRYHDGD�\HQLGHQ�LQFHOLU��0HUNH]L�����PLNURQOXN�

DODQGD�UHWLQD�NDSLOOHUOHUL�EXOXQPD]�����

+LVWRORMLN�RODUDN�UHWLQD��LoWH���WDEDNDGDQ�ROXúDQ�Q|URVHQVRU\DO�E|O�P�YH�GÕúWD�UHWLQD�

SLJPHQW�HSLWHOL�ROPDN��]HUH����IDUNOÕ�WDEDNDGDQ�ROXúXU�YH�KD\DW�ER\XQFD�UHWLQRKLSRWDODPLN�

\RO�RODUDN�ELOLQHQ�ELU�\DSÕ�DUDFÕOÕ÷Õ\OD�|Q�EH\LQOH�LOLúNLGH�NDOÕU���

�������5HWLQD�3LJPHQW�HSLWHOL

53(�K�FUHOHUL��oR÷XQOXNOD�KHJ]RJRQDO�ROXS�SHULIHUGH�N�ERLGDO�|]HOOLN�ND]DQDUDN�WHN�NDWOÕ�

K�FUHOHU�KDOLQGH�RSWLN�GLVNWHQ�RUD�VHUUDWD\D�X]DQÕU��2UD�VHUUDWDGD�VLOLHU�FLVPLQ�SDUV�SODQDVÕQÕQ�
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X]DQWÕODU�PXNRLG�ELU�RUWDPGD�NRQL�YH�EDVLO�GÕú�VHJPHQWOHULQL�oHYUHOHU��
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'X\XVDO�UHWLQD���WDEDNDGDQ�ROXúDQ�LQFH��úHIIDI�YH�K�FUHVHO�ELU�\DSÕGÕU� 1|URQDO��JOLDO�YH����������������

YDVN�OHU�ROPDN��]HUH��o�WLS�GRNX�LoHULU��%XUDGD�ÕúÕN�VLQ\DOOHUL�VLQLU�X\DUÕVÕQD�G|Q�úW�U�O�U�YH

KRUL]RQWDO��ELSRODU��DPDNULQ�YH�JDQJOLRQ�K�FUHOHUL�DUDVÕQGDNL�GHYUHOHUOH�HQWHJUH�HGLOLS��VLQLU

OLIOHUL�WDEDNDVÕ�YH�RSWLN�VLQLU�\ROX\OD�EH\QH�LOHWLOLU��(Q�J|]H�oDUSDQ�JOLDO�HOHPDQ�0�OOHU�

K�FUHVL�ROXS��UHWLQDQÕQ�KHPHQ�KHPHQ�W�P�NDOÕQOÕ÷ÕQFD�X]DQÕU�YH�UHWLQDQÕQ�LVNHOHW�GHVWH÷LQL

VD÷ODU��EX�K�FUHOHU�JOLNRMHQ�VHQWH]�YH�GHSRODPD�NDSDVLWHVLQH�VDKLS�K�FUHOHUGLU�YH�NRPúX�

Q|URQODUÕ�EHVOH\LFL�IRQNVL\RQXGD��VWOHQLUOHU����'L÷HU�JOLDO�HOHPDQODU�RODQ�DVWURVLWOHU�NDQ�

GDPDUODUÕ�LOH�LOLúNLOLGLU��øo�SOHNVLIRUP�WDEDNDGDQ�LoHUGH�NDODQ�UHWLQD��VDQWUDO�UHWLQDO�DUWHU

GDOODUÕQGDQ��GÕúDUÕGD�NDODQ�UHWLQD�E|O�POHUL�LVH�NRURLGLQ�NRULRNDSLOODULVLQGHQ�EHVOHQLU��

'X\XVDO�UHWLQDQÕQ�GÕúWDQ�LoH�GR÷UX�WDEDNDODUÕ��úHNLO����
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)RWRUHVHSW|UOHU�VRQ�GHUHFH�|]HOOHúPLú�K�FUHOHU�ROXS��ÕúÕ÷Õ�J|UPH�SLJPHQWL�LoHUHQ�ELU�

PROHN�O�LoLQH�DEVRUEH�HGHUOHU��,úÕN�HQHUMLVL�EX�PROHN�OOHUL�GH÷LúWLUHUHN�VLQLU�X\DUÕVÕQÕ��UHWLU��

'Õú�OLPLWDQ�PHPEUDQÕQ�GÕúÕQGD�\HU�DODQ�IRWRUHVHSW|U�WDEDNDVÕ�URG�YH�NRQLOHULQ�Lo�YH�GÕú�

VHJPHQWOHULQGHQ�ROXúXU�
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'/0�JHUoHN�DQODPGD�ELU�PHPEUDQ�ROPD\ÕS��NRPúX�IRWRUHVHSW|UOHULQ�SOD]PD�PHPEUDQODUÕ�

LOH�0�OOHU�K�FUHOHULQL�ELUOHúWLUHQ�ELU�VHUL�ED÷ODQWÕ�FLVLPFL÷LQLQ�ROXúWXUGX÷X�ELU�PHPEUDQ�

J|U�Q�P�G�U��)RWRUHVHSW|U�WDEDNDVÕQÕ�GÕú�Q�NOHHU�WDEDNDGDQ�D\ÕUÕU�

'Õú�1�NOHHU�7DEDND��'17�

'17�Q�NOHXV�YH�VLWRSOD]PDODUÕ\OD�ELUOLNWH�IRWRUHVHSW|U�K�FUH�J|YGHOHULQGHQ�ROXúXU��%X�

K�FUHOHULQ�DNVRQODUÕ�GÕú�SOHNVLIRUP�WDEDNDGDNL�KRUL]RQWDO�YH�ELSRODU�K�FUHOHU�LOH�VLQDSV�\DSDU�

'Õú�3OHNVLIRUP�7DEDND��'37�

'37�IRWRUHVHSW|UOHU��URG�YH�NRQLOHU���LOH�ELULQFL�Q|URQ��ELSRODU�K�FUHOHU��DUDVÕQGD�NDYúDN�

\HULGLU��.HQGL�LoLQGH�GÕú��RUWD�YH�Lo�E|OJHOHUH�D\UÕOÕU��'Õú�E|OJH�IRWRUHVHSW|UOHULQ�DNVRQDO�

X]DQWÕODUÕQÕ��+HQOH�OLIOHUL�WDEDNDVÕ��YH�0�OOHU�K�FUHOHULQLQ�VLWRSOD]PDODUÕQÕ�RUWD�E|OJH�

IRWRUHVHSW|U�DNVRQODUÕQÕQ�XoODUÕQÕ�YH�Lo�E|OJH�ELSRODU���KRUL]RQWDO�YH�0�OOHU�K�FUHOHULQLQ�

X]DQWÕODUÕQÕ�LoHULU�

øo�1�NOHHU�7DEDND��ø17�

ø17��NDEDFD�G|UW�WDEDND�K�FUH�J|YGHVLQGHQ�ROXúXU��%XQODU�LoWHQ�GÕúD�GR÷UX�DPDNULQ��

0�OOHU��ELSRODU�YH�KRUL]RQWDO�K�FUHOHULQ�Q�NOHXVODUÕGÕU��%LSRODU�K�FUHOHU�ELULQFL�Q|URQX�WHPVLO�

HGHUOHU�YH�VLQLU�LOHWLVLQL�IRWRUHVHSW|UOHUGHQ�JDQJOLRQ�K�FUHOHULQH�WDúÕUODU��+RUL]RQWDO�YH�

DPDNULQ�K�FUHOHULQ�KRUL]RQWDO�X]DQWÕODUÕ�YDUGÕU�YH�PXKWHPHOHQ�GHYUH�WDPDPODPD�J|UHYL�

J|U�UOHU��*OLDO�0�OOHU�K�FUHOHUL��HVDV�RODUDN�GHVWHN�YH�EHVOH\LFL�URO�R\QDUODU�DQFDN�KHQ�]�

%LOLQPH\HQ�ELU�\RO�LOH�VLQLU�LOHWLOHULQLQ�WDúÕQPD�YH�PRGLILNDV\RQXQGD�GD�URO�R\QD\DELOLUOHU�



��

øo�3OHNVLIRUP�WDEDND��ø37�

ø37��ø17�LOH�JDQJOLRQ�K�FUH�WDEDNDVÕ�DUDVÕQGD�\HU�DOÕU�YH�ELULQFL�Q|URQ��ELSRODU�K�FUHOHU��

LOH�LNLQFL�Q|URQ��JDQJOLRQ�K�FUHOHUL��DUDVÕQGDNL�VLQDSVODUÕQ�ROGX÷X�E|OJHGLU��%LSRODU��DPDNULQ��

JDQJOLRQ�YH�0�OOHU�K�FUHOHULQLQ�X]DQWÕODUÕQÕ�LoHULU��7HN�W�N�JDQJOLRQ�YH\D�DPDNULQ�K�FUH�

J|YGHVL�ø37
\D�GHSODVH�ROPXú�RODELOLU�

*DQJOLRQ�K�FUH�WDEDNDVÕ�*+7�

*+7�LNLQFL�Q|URQ�RODQ�JDQJOLRQ�K�FUHOHULQLQ�J|YGHOHULQL�LoHULU��.RQL�YH�EDVLO�

K�FUHOHULQGH��UHWLOHQ�VLQ\DOOHU�ELSRODU�K�FUHOHU�LOH�JDQJOLRQ�K�FUHOHULQH�LOHWLOLU��%X�K�FUHOHULQ�

DNVRQODUÕ�GD�VLQLU�OLIOHUL�WDEDNDVÕQÕ��RSWLN�VLQLUL�YH�RSWLN�WUDNWXVX�ROXúWXUXU�YH�VRQXQGD�ODWHUDO�

JHQLNXODW�FLVLPGH�VLQDSV�\DSDUODU����.HGL��PD\PXQ�YH�EXQODUD�oRN�EHQ]HU�úHNLOGH�SULPDWODUGD�

YH�LQVDQGD��ELUoRN�DNVRQ�WLSLQH�DLW�ELUoRN�JDQJOLRQ�K�FUHVL�WLSL�YDUGÕU��%XQODU�IDUNOÕ�ELU�

IRQNVL\RQOD�ODWHUDO�JHQLNXODW�FLVPLQ�IDUNOÕ�E|OJHOHULQH�X]DQPDNWDGÕU��*HQHO�RODUDN��o�DNVRQ�

JUXEX YDUGÕU��:��;�YH�<? ve bunlar da gama, beta ve alfa ganglion hücreleri olmak üzere üç 

JDQJOLRQ K�FUHVL�JUXEXQD�DLWWLU�

6LQLU�/LIOHUL�.DWÕ

*DQJOLRQ�K�FUHOHULQLQ�DNVRQODUÕ�SDSLOODGD�WRSODQDUDN�RSWLN�VLQLUL�ROXúWXUXU��0DNXODGDQ�

oÕNDQ OLIOHU�PHNLN�úHNOLQGH�ELU�DODQ�ROXúWXUDUDN��PDNXORSDSLOOHU�GHPHW��RSWLN�VLQLUH�GR÷UX�G�]

ELU�VH\LU�J|VWHULUOHU��WHPSRUDO�UHWLQDGDQ�JHOHQ�OLIOHUGH�EX�PDNXORSDSLOOHU�GHPHW�HWUDIÕQGDQ�

DUNXDW�ELU�\RO�L]OH\HUHN�SDSLOOD\D�XODúÕUODU��1D]DO�UHWLQDGDQ�oÕNDQ�OLIOHUVH�\LQH�QLVEHWHQ�G�]�ELU�

VH\LU�L]OH\HUHN�SDSLOOD\D�XODúÕUODU��*DQJOLRQ�K�FUHOHULQLQ�DNVRQODUÕ�UHWLQDGD�PL\HOLQVL]��

SDSLOODGDQ VRQUD�LVH�PL\HOLQOLGLU��d�QN��HPEUL\RJHQH]LV�VÕUDVÕQGD�RSWLN�VLQLULQ�

PL\HOLQL]DV\RQX�ODPLQD�FULEURVDGD�GXUXU��$QFDN�QDGLU�ROPD\DUDN�RSWLN�GLVN�NHQDUÕQGD�YH\D�

UHWLQDQÕQ�KHUKDQJL�ELU�\HULQGH�\DPD�WDU]ÕQGD�PL\HOLQOL�OLIOHU�J|U�OHELOLU�

%�\�N�DOID�WLSL�JDQJOLRQ�K�FUHOHULQLQ�DNVRQODUÕ�RODQ�<�OLIOHULQLQ�JHQLú�ELU�oDSÕ�YDUGÕU��

/DWHUDO��JHQLNXODW��JDQJOLRQXQ��PDJQRVHOO�OHU��WDEDNDVÕ���G�]H\LQH���X]DQÕUODU����øOHWLP�KÕ]ODUÕ�

\�NVHNWLU��$OID�K�FUHOHUL�UHWLQDQÕQ�]D\ÕI�\R÷XQOXNWDNL�������K�FUHOHULGLU��<�OLIOHUL�YH�EXQODUÕQ�

DOID�JDQJOLRQODUÕ�JORNRPGD�HUNHQ�G|QHPGH�HWNLOHQLUOHU�



��

2UWD�oDSOÕ�;�OLIOHUL��RUWD�E�\�NO�NWHNL�EHWD�K�FUHOHULQH�DLWWLU��LOHWLP�KÕ]ODUÕ�GDKD�

G�ú�NW�U��%HWD�K�FUHOHUL�YH�;�OLIOHUL�UHWLQDGD������RUDQÕQGD�EXOXQXUODU�

:�OLIOHUL�ROGXNoD�ID]ODGÕU���������GDKD�LQFHGLUOHU��HQ�N�o�N�JDQJOLRQ�K�FUHOHUL�RODQ�

JDPD�K�FUHOHULQH�DLWWLU��/DWHUDO�JHQLNXODW�FLVPLQ�SDUYRVHOO�OHU�WDEDNDVÕQD�X]DQÕUODU��%X�J�Q�

LoLQ�LúOHYOHUL�oRN�L\L�WDQÕPODQPDPÕúWÕU�

øo�/LPLWDQ�0HPEUDQ��ø/0�

ø/0��RUWD�NDOÕQOÕNWD�3$6�����IODPHQW|]�ELU�ED]DO�PHPEUDQGÕU��dR÷X�NÕVPÕ�0�OOHU�

K�FUHOHULQGHQ�ND\QDNODQÕU��9LWUHDO�\�]��G�]��UHWLQDO�WDUDIÕ�LUUHJ�OHUGLU�

�������*OLDO�6LVWHP

0�OOHU�+�FUHOHUL

0�OOHU�K�FUHVL�HQ�E�\�N�UHWLQDO�K�FUHGLU��ø/0
GDQ�'/0
D�NDGDU�KHPHQ�KHPHQ�W�P�

UHWLQDO�NDWODUGD�X]DQÕU��%X�K�FUHOHU��JOLNRMHQ�VHQWH]OHU�YH�GHSRODUODU��%X�QHGHQOH�NRPúX�

KRURQODUD�|QHPOL�ELU�EHVOH\LFL�IRQNVL\RQ�J|U�UOHU��0�OOHU�K�FUHVLQLQ�J|YGHVL��ø17
QLQ�Lo�

NÕVPÕQGD�\HU�DOÕU��øo�UHWLQDO�\�]H\�ER\XQFD�QDGLUHQ�DVWURVLWOHULQ�EXOXQGX÷X�DODQODU�GÕúÕQGD�

0�OOHU�K�FUH�X]DQWÕODUÕ�VLQLU�OLIOHUL�WDEDNDVÕQÕ�ø/0
GDQ�D\ÕUÕU�

$NVHVXDU *OLDO�K�FUHOHU

%X�K�FUHOHU�DUDVÕQGD�DVWURVLWOHU��QDGLU�ROLJRGHQGURVLWOHU�VDGHFH�6/7
GD���*+7
GD�YH�

ø37
GD�EXOXQXUODU��0LNURJOLDODU�PDNURIDMODUD�HúGH÷HUGLU�YH�VDGHFH�IDJRVLWLN�ROGX÷XQGD�D\ÕUW�

HGLOHELOLU��$VWURVLWOHU�\ÕOGÕ]�úHNOLQGHGLU�YH�X]DQWÕODUÕQÕ�VLQLU�K�FUHOHUL�YH�NDQ�GDPDUODUÕQÕQ�

HWUDIÕQD�J|QGHULUOHU��2OLJRGHQGURVLWOHULQ�IRQNVL\RQX�ELOLQPHPHNWHGLU��%DúND�GRNXODUGD�

ROGX÷XQGDQ�IDUNOÕ�RODUDN�UHWLQDGD�PL\HOLQ��UHWPH]OHU�



��

��������9DVN�OHU�(OHPDQODU

6DQWUDO�UHWLQDO�DUWHU�YH�YHQLQ�KHU�LNLVL�GH�G|UW�DQD�GDOD��V�SHULRU�YH�LQIHULRU�QD]DO�YH�

WHPSRUDO GDOODUD�D\QOÕU��øON�oDWDOODQPDGDQ�VRQUD�DUWHUOHU�PXVN�OHU�WDEDNDODUÕQÕ�YH�LQWHUQDO�

HODVWLN�ODPLQDODUÕQÕ�ND\EHGHUHN�DUWHULRO�KDOLQL�DOÕU��$UWHU�NHVLWOHUL�YHQOHUH�J|UH�GDKD�VLUN�OHU�YH�

GDKD�NDOÕQGÕU� ��

2SWLN�VLQLU�EDúÕQÕ��UDGLDO�SHULSDSLOOHU�NDSLOOHU�D÷�DGÕ�YHULOHQ�D\UÕ�ELU�NDSLOOHU�VLVWHP�

oHYUHOHU�

�������.DQ�5HWLQD�%DUL\HUL

1|UDO�UHWLQD\Õ�EH\LQH�EHQ]HU�úHNLOGH�E�\�N�PROHN�OO��WRNVLN�PDGGHOHUGHQ�NRUX\DQ�ELU�

EDUL\HU�YDUGÕU� 1|UDO�UHWLQDQÕQ�GÕú��oWH�ELU�NÕVPÕ�UHWLQDQÕQ�SLJPHQW�HSLWHO�K�FUHOHUL�DUDVÕQGDNL�

ERúOXNODUÕ�NDSDWDQ�]RQXOD�RNOXGHQVOHU�VD\HVLQGH�NRUXQXUNHQ���oWH�LNL�Lo�NÕVPÕ�GD�UHWLQDO�

NDSLOOHUOHULQ HQGRWHO\DO�K�FUHOHUL�DUDVÕQGDNL�ERúOXNODUÕ�NDSDWDQ�]RQXOD�RNOXGHQVOHU�WDUDIÕQGDQ�

NRUXQXU� �

�����5HWLQDGD�2WRQRP�.RQWURO�0HNDQL]PDODUÕ�± 2WRUHJ�ODV\RQ

5HWLQD�JDQJOLRQ�K�FUH�YH�VLQLU�OLIL�WDEDNDVÕQÕQ�IRQNVL\RQXQX�GHYDP�HWWLUHELOPHVL�LoLQ�

UHWLQDQÕQ�NHVLQWLVL]�YH�X\JXQ�úHNLOGH�NDQODQPDVÕQÕQ�NULWLN�|QHPL�YDUGÕU��%X�KDVVDV�

WDEDNDODUGD��EHVLQ�YH�RNVLMHQ�GHVWH÷LQLQ�YH�PHWDEROLN�DUWÕNODUÕQ�X]DNODúWÕUDELOPHVL�LoLQ�

GHYDPOÕ�ELU�NDQ�SHUIX]\RQX�ROPDOÕGÕU��5HWLQDQÕQ�Lo�NÕVPÕQÕ�EHVOH\HQ�GDPDUODU�VDQWUDO�UHWLQDO�

DUWHUGHQ�GDOODQÕUODU��5HWLQDQÕQ�GÕú�NÕVÕPODUÕ�NRURLG��]HULQGHGLU�YH�NRURLGLQ�GDPDU�D÷ÕQGDQ�

EHVOHQLU��%X�GDPDU�D÷Õ\VD�NÕVD�SRVWHULRU�VLOLHU�DUWHUGHQ�N|NHQ�DOÕU��6DQWUDO�UHWLQDO�DUWHU��UHWLQD�

VLQLU�OLIL�WDEDNDVÕ�ER\XQFD�X]DQDQ�GDOODUD�D\UÕODUDN��Lo�UHWLQD�NDWODUÕQÕ�EHVOHU�

%LU�GRNXQXQ�YDVN�OHU�\DWD÷ÕQGD�NDQ�DNÕúÕQÕQ�RWRUHJ�ODV\RQX��R�GRNXQXQ�SHUIX]\RQ�

EDVÕQFÕQGDNL�RUWD�GHUHFHOL�GH÷LúLPOHUH�UD÷PHQ�NDQ�DNÕPÕQÕ�J|UHFHOL�RODUDN�VDELW�WXWDELOPHVL�

\HWHQH÷L�RODUDN�WDQÕPODQÕU��5HWLQD�YH�RSWLN�VLQLU�EDúÕ�RWRUHJ�ODV\RQ�\HWHQH÷LQH�VDKLSWLU��



��

5HWLQDO�NDQ�DNÕPÕ�DUWHULRO�GXYDUÕQÕ�YH�YH\D�YDVN�OHU�HQGRWHOL�oHYUHOH\HQ�UHWLQDO�GRNXGDQ�

YD]RDNWLI�DPLQOHULQ�VDOÕQÕPÕ�\ROX\OD��PL\RMHQLN�YH�PHWDEROLN�PHNDQL]PDODUÕQ�HWNLOHúLPL�LOH��

RWRUHJ�OH�HGLOLU�

�������0HWDEROLN�2WRUHJ�ODV\RQ

$UWHUL\HO�NDQ�DNÕPÕQGD�D]DOPD��YD]RGLODWDW|U�PHWDEROLWOHULQ�ORNDO�RODUDN�DUWPDVÕQD�

VHEHS�ROXU� 2SWLN�VLQLU�PLNUR�GDPDUODUÕQGD�DUWHULROHU�NDVÕOPD��SDUVL\HO�RNVLMHQ�EDVÕQFÕ�YH�

DUWHUL\HO�S&���G�]H\OHUL�LOH�LOLúNLOLGLU�YH�KLSHUNDSQL�RSWLN�VLQLULQ�NDQ�DNÕPÕQÕ�DUWÕUÕU��+LSRNVLN�

GRNXGD��UHWLOHQ�DGHQR]LQLQ�KLSRNVL�LOH�LQG�NOHQHQ�YD]RGLODWDV\RQXQ�SRWDQVL\HO�ELU�PHGL\DW|U��

ROGX÷X�G�ú�OPHNWHGLU��1|UDO�QLWULN�RNVLW��12���KLSHUNDSQLN�YD]RGLODWDW|U�\DQÕWD�E�\�N�

|Oo�GH�NDWNÕGD�EXOXQXU� ��

������ 0L\RMHQLN�2WRUHJ�ODV\RQ

2WRUHJ�ODV\RQXQ�PL\RMHQLN�KLSRWH]LQH�J|UH��DUWHUL\ROOHU�WUDQVPXUDO�EDVÕQo�DUWÕúÕQD�

NRQVWU�NVL\RQ�LOH�FHYDS�YHULUOHU��/DSODFH�ED÷ÕQWÕVÕQD�J|UH��\�NVHOPLú�Lo�EDVÕQo�GDPDU�GXYDUÕQÕ�

JHUHUVH�GXYDU�EDVÕQFÕ�\�NVHOLU��0L\RMHQLN�RWRUHJ�ODV\RQGD��GXYDU�EDVÕQFÕQÕQ�DUWÕúÕQD��

DUWHUL\ROHU�NRQVWU�NVL\RQ�LOH�NDUúÕOÕN�YHULOLU��0L\RMHQLN�NDVÕOPD\Õ�EDúODWDELOHQ�HQ�PXKWHPHO�

PHNDQL]PDODU�HQGRWHO\DO�IDNW|UOHUGLU�YH�GDPDU�G�]�NDVÕQGDNL�VRG\XP�YH�NDOVL\XP�

NDQDOODUÕQÕQ�EX�NDVÕOPDGD�NULWLN�ELU�URO��YDUGÕU��'DPDU�G�]�NDVÕQGD�NDVÕOPDQÕQ�JHUoHNOHúPHVL�

LoLQ�K�FUHQLQ�GHSRODUL]H�ROPDVÕ�JHUHNOLGLU��%X�GHSRODUL]DV\RQ�K�FUH�LoLQGH�1D�
�XQ�DUWPDVÕ�LOH�

VD÷ODQÕU��DUWDQ�1D��K�FUH�GÕúÕQD�DWÕOÕUNHQ��1D���&D���H[FKDQJHU�VLVWHPL\OH�K�FUH�LoLQH�&D��

DOÕQÕU� +�FUH�LoL�&D���PRELOL]DV\RQX�GD�GDPDU�G�]�NDVÕQGD�NDVÕOPD\Õ�EDúODWÕU��(QGRWHO�

ND\QDNOÕ�KLSHUSRODUL]H�HGLFL�IDNW|U��('+)��JLEL�HQGRWHO\DO�IDNW|UOHU��GDPDU�G�]�NDV�

K�FUHVLQGH�1D����.��SRPSDVÕQÕQ�VWLP�ODV\RQX\OD�K�FUH�LoLQGH�1D�
�X�D]DOWÕS��KLSHUSRODUL]H

ROPDVÕQÕ�VD÷OD\DUDN�GDPDUÕQ�JHYúHPHVLQH�\RO�DoDU����



��

������ 'DPDUODUÕQ�1|URMHQLN�.RQWURO�

5HWLQD�YH�RSWLN�VLQLULQ�SUHODPLQHU�E|OJHVLQGHNL�GDPDUODUÕQ�Q|UDO�LQQHUYDV\RQX�\RNWXU��

6HUYLNDO�VHPSDWLN�]LQFLULQ�X\DUÕOPDVÕ��XYHDGD�ELU�ELU�YD]RNRQVWU�NVL\RQ�ROXúWXUXU��IDNDW�UHWLQD�

YH�|Q�RSWLN�VLQLU�NDQ�DNÕPÕ��]HULQH�HWNLVL�\RNWXU��%XQXQOD�ELUOLNWH��DOID�YH�EHWD�DGUHQHUMLN�

UHVHSW|UOHU��UHWLQDO�YH�SRVWHULRU�VLOLHU�GDPDUODUGD�J|VWHULOPLúWLU��2SWLN�VLQLULQ�YD]RPRWRU�

NRQWURO�QGH�EX�UHVHSW|UOHULQ�IL]\RORMLN�|QHPL�ELOLQPHPHNWHGLU�

������(QGRWHO\DO�0HGL\DW|UOHU

9D]RDNWLI�HQGRWHO�W�UHYL�IDNW|UOHU��SURVWDQRLGOHU��12�YH�12�LoHUHQ�ELOHúLNOHU��G�]�NDV�

K�FUH�KLSHUSRODUL]DV\RQ�IDNW|UOHUL�YH�HQGRWHOLQOHUGLU��'DPDU�GXYDUÕQGDNL�ORNDO�UHQLQ�

DQMLRWHQVLQ�VLVWHPL�GH�YD]RPRWRU�NRQWUROGH�|QHPOLGLU��3URVWDVLNOLQ�YH�12�YD]RGLODWDW|U

HWNLOLGLU��'DPDU�HQGRWHO�K�FUHOHUL�D\UÕFD�J�oO��YD]RNRQVWULNW|U�PDGGHOHU�GH��UHWLU��

7URPERNVDQ�$��YH�3URVWDJODQGLQ�+��EXQODUGDQ�LNLVLGLU��(Q�J�oO��YD]RNRQVWULNVL\RQ�ROXúWXUDQ�

ELOHúLNOHU�HQGRWHOLQOHUGLU��(QGRWHOLQ����SUHSURHQGRWHOLQ�YH�SURHQGRWHOLQGHQ�ROXúXU��

9D]RNRQVWULNVL\RQ��IRVIROLSD]�&�KLGUROL]L�\ROX\OD�VLQ\DOL]H�HGLOHUHN�DNWLIOHúWLULOPLú�

UHVHSW|UOHUOH�\�U�W�O�U��'DPDU�GXYDUÕQGDNL�ORNDO�UHQLQ�DQMLRWHQVLQ�VLVWHPLQLQ�GH�YD]RPRWRU�

NRQWUROGH�D\UÕ�ELU�|QHPL�YDUGÕU��5HQLQ��DQMLRWHQVLQRMHQL��DQMLRWHQVLQ��
H�oHYLUHQ�HQ]LPGLU��

$QMLWHQVLQ���EL\RORMLN�RODUDN�LQDNWLI�DQMLRWHQVLQ��
LQ��HQGRWHO\DO�K�FUH�DQMLRWHQVLQ�NRQYHUWLQJ�

HQ]LPL�LOH�oHYULOPHVL\OH�ROXúXU��$QMLRWHQVLQ�NRQYHUWLQJ�HQ]LPL�D\UÕFD�EUDGLNLQLQL�LQDNWLYH�

HGHU��EX�GD�SURVWDVLNOLQ�YH�12�DUWÕúÕQÕ�X\DUDQ�ELU�SHSWLG�WUDQVPLWWHUGLU� ��

%D]DO�GXUXPODUGD�YH�IDUNOÕ�X\DUDQODUD�NDUúÕ�RN�OHU�NDQ�DNÕPÕQÕ�G�]HQOH\HQ�ELUoRN�

IDNW|U�YDUGÕU��2N�OHU�NDQ�DNÕPÕQÕQ�GDKD�L\L�DQODúÕOPDVÕ��UHWLQD�LVNHPLVL�NDQ�DNÕPÕ�

GLQDPLNOHULQLQ�YH�JORNRPGD�\HQL�WHGDYL�NRQVHSWOHULQLQ�JHOLúLPL�LoLQ�NULWLN�|QHP�WDúÕPDNWDGÕU�



��

�����øVNHPLN�5HWLQD�+LWRORMLVL

�������(UNHQ�'|QHP

��5HWLQDQÕQ�UHWLQDO�DUWHULROOHUFH�EHVOHQHQ�Lo�WDEDNDODUÕQGD�NRDJ�ODV\RQ�QHNUR]X�J|U�O�U�

$UWHU�WÕNDQÕNOÕ÷ÕQGDQ�VRQUDNL�LON�ELUNDo�VDDWWH�Q|URQDO�K�FUHOHU�|GHPOL�ELU�KDO�DOÕU�

øQWUDVHOO�OHU�úLúPH�NOLQLN�RODUDN�JUL�UHWLQDO�RSDVLWHOHULQ�QHGHQLGLU�*DQJOLRQ�K�FUHOHULQGH�

SLNQR]LV�J|U�OHELOLU�

��(÷HU�NRDJ�ODV\RQ�QHNUR]�DODQÕ�N�o�N�YH�ORNDOL]H�LVH�NOLQLN�RODUDN�\XPXúDN�

HNVXGDODUD�QHGHQ�ROXU�

.OLQLNWH�DWÕOPÕú�SDPXN�PDQ]DUDVÕ�YHUHQ�\XPXúDN�HNVXGDODU��UHWLQDQÕQ�VLQLU�OLIOHUL�

WDEDNDVÕQGD�ORNDOL]H�DNVRSOD]PLN�GHEULV�ELULNLPLGLU��*DQJOLRQ�K�FUHOHULQGH�DNVRSOD]PLN�DNÕP�

EORNDMÕQGDQ�ND\QDNODQÕU��5HWLQDO�VLQLU�OLIOHUL�WDEDNDVÕQGD�DNVRQDO�DNÕPÕQ�NHVLOLS�\XPXúDN�

HNVXGDODUÕQ�ROXúPDVÕQGD�HQVÕN�QHGHQ�LVNHPLGLU��$QFDN�IRNDO�RODUDN�DNVRQDO�DNÕPÕ�GXUGXUDFDN�

KHUKDQJL�ELU�QHGHQ�GH�EHQ]HU�ELULNLPOHUH�QHGHQ�RODFDNWÕU��0LNURLQIDUNWODU�U�SW�UH�ROPXú�YH�

úLúHUHN�E�\�P�ú�DNVRQODUÕQ�PLNURVNRSLN�RODUDN�J|U�OHQ�DJUHJDWODUD��&\WRLG�ERGLHV��QHGHQ�

ROXU��$NVRQ�LoLQGH�HR]LQRILOLN�NLWOH�J|U�QPHVL �Q�NOHRLG��K�FUH�LoLQGH�Q�NOHXVX�DQGÕUÕU��EX�

QHGHQOH�F\WRLG�WHULPL�NXOODQÕOÕU��&\WRLG�FLVLPOHU�LQWHUQDO�OLPLWDQ�PHPEUDQÕQ�KHPHQ�DOWÕQGD�\HU�

DOÕUODU��&\WRLG�FLVLPOHUOH�ELUOLNWH�ORNDOL]H�|GHP�PLNURLQIDUNW�DODQODUÕQÕ�EHOLUOHU�

��(÷HU�NRDJ�ODV\RQ�QHNUR]X�DODQÕ�oRN�JHQLú�LVH�NOLQLN�RODN�JUL�UHWLQD�RODUDN�J|U�O�U�YH�

DUNDGDNL�NRURLGDO�SDWHUQLQ�J|U�OPHVLQH�HQJHO�ROXU�����

�������*Ho�'|QHP

���5HWLQD�GÕú�\DUÕVÕ�L\L�NRUXQPXúWXU�

��5HWLQD�Lo�\DUÕVÕ�U|ODWLI�DVHOO�OHU�]RQD�KRPRMHQL]H�ROPXúWXU��øo�Q�NOHHU�WDEDNDGD�LQFHOPH�

J|U�OHELOLU�

*OLDO�K�FUHOHUGH�GL÷HU�UHWLQD�HOHPDQODUOD�ELUOLNWH�|OG�÷��LoLQ�JOLR]LV�J|U�OPH]� 5HWLQD�Lo�

\DUÕVÕQGDNL�IDUNOÕ�WDEDNDODU�DUDVÕQGDNL�VÕQÕUODU�VLOLQLU� 6KDNLS�YH�$VKWRQ�JOLDO�K�FUHOHULQ�UHWLQDO�

LVNHPL\H�HQ�GD\DQÕNOÕ�K�FUHOHU�ROGX÷XQX�YH�GH�<DQRII�YH�)LQH
GHQ�IDUNOÕ�RODUDN�GHQH\VHO�



��

IRNDO�LVNHPLGHQ�VRQUD�����J�QGH�JOLR]LV�J|UG�NOHULQL�ELOGLUPHNWHGLUOHU��6KDNLS�YH�$VKWRQ�

KLVWRSDWRORMLN�oDOÕúPDODUÕQGD����J�QGH�EDVLW�úLúPHQLQ�ND\EROGX÷XQX��PDNURIDMODUÕQ�J|U�OPH\H�

EDúODGÕ÷ÕQÕ�������KDIWDODUÕQGD�PXKWHPHOHQ�ORNDO�SUROLIHUDV\RQD�ED÷OÕ�PDNURIDMODUÕQ�VD\ÕVÕQGD�

DUWÕúÕQ�GLNNDW�oHNWL÷LQL�ELOGLUPHNWHGLUOHU� ��

�����6HUEHVW�5DGLNDOOHU�YH�/LSLG�3HURNVLGDV\RQX

6HUEHVW�RNVLMHQ�UDGLNDOOHULQLQ��UHWLPL�DHURELN�PHWDEROL]PDQÕQ�GR÷DO�ELU�VRQXFX�RODUDN�

PH\GDQD�JHOLU� d�QN��EXQODU�K�FUHVHO�NLP\DVDO�UHDNVL\RQODU�LOH�LQ�YLYR�GHYDPOÕ�RODUDN�

�UHWLOLUOHU��6HUEHVW�RNVLMHQ�UDGLNDOOHUL�WDULI�RODUDN��2���2+��12��2122� JLEL�RNVLMHQOH�LOLúNLOL�

oLIWOHúWLULOPHPLú�HOHNWURQOX�W�UOHUGLU��6HUEHVW�RNVLMHQ�UDGLNDOOHUL�YH�UHDNWLI�RNVLMHQ�W�UOHUL�

ELUoRN�PDNURPROHN�OHU�K�FUHVHO�XQVXUODUOD�]DUDU�YHULFL�UHDNVL\RQD�JLUHELOLU�YH�SURWHLQ�

GH÷LúWLUPH��OLSLG�SHURNVLGDV\RQX�YH\D�Q�NOHLN�DVLW�\ÕNÕPÕQD�\RO�DoDELOLU��%X�QHGHQOH�K�FUHOHU�

NDWDOD]��JOXWDW\RQ�UHG�NWD]��JOXWDW\RQ�SHURNVLGD]��V�SHURNVLW�GLVPXWD]�JLEL�HQ]LPOHULQ�

NXOODQÕPÕ�YH�DVNRUEDW��Į�WRNRIHURO��JOXWDW\RQ�JLEL�GL÷HU�ELOHúLNOHUL�LoHUHQ�GR÷DO�DQWLRNVLGDQ�

GHIDQV�PHNDQL]PDODUÕQÕ�JHOLúWLUPLúOHUGLU��+LSHURNVL�YH\D�LVNHPL���UHSHUI�]\RQ�JLEL�SDWRORMLN�

GXUXPODUGD�VHUEHVW�RNVLMHQ�UDGLNDOOHUL�GR÷DO�K�FUHVHO�DQWLRNVLGDQ�GHIDQV�VLVWHPL�ID]ODOÕ÷Õ\OD

ROXúWXUXOXU�YH�K�FUHVHO�KDVDU�YH\D�\ÕNÕPOD�VRQXoODQDELOLU����

2NVLMHQ�ND\QDNOÕ�VHUEHVW�UDGLNDOOHULQ�V�SHURNVLW�YH�KLGURNVLO�UDGLNDOL�JLEL�DNXW�LVNHPLGHQ�

VRQUD�J|U�OHQ�KDVDUÕQ�E�\�N�E|O�P�QGHQ�VRUXPOX�ROGX÷XQD�LQDQÕOPDNWDGÕU� 'RNXODU�

QRUPDOGH�V�SHURNVLW�GLVPXWD]�YH�NDWDOD]�JLEL�HQ]LPOHULQ�VD\HVLQGH�RNVLGDWLI�KDVDUGDQ�

NRUXQXUODU��%XQXQOD�EHUDEHU�LVNHPLGHQ�VRQUD�VHUEHVW�UDGLNDOOHULQ�ELULNPHVL�K�FUHOHULQ�

VDYXQPD�NDSDVLWHOHULQL�DúDELOLU�YH�K�FUH�|O�P�QH�QHGHQ�RODELOLU����

�2NVLMHQ�UDGLNDOOHULQLQ�K�FUH�\ÕNÕPÕ�YH�KDVDUÕ�\DSWÕ÷Õ�GH÷LúLN�oDOÕúPDODUGD�J|VWHULOPLúWLU��

<�NVHN�UHDNWLYLWH YH K�FUH KDVDUÕ�\DSPD�NDELOL\HWLQH VDKLS ROGXNODUÕQGDQ�LVNHPL�

LQIODPDV\RQ��DNXW�KLSHUWDQVL\RQ�YH�WUDYPDWLN�EH\LQ�\DUDODQPDODUÕQGDNL�KDVDUGD�PHGLDW|U�

RODELOHFH÷L�ELOGLULOPHNWHGLU�������

6HUEHVW�UDGLNDOOHU�oRN�NÕVD�\DúDP�V�UHOHULQH�VDKLS�ROPDODUÕQD�UD÷PHQ�oRN�HWNLOL�

ELOHúLNOHUGLU� 7�P�K�FUH�ELOHúHQOHUL�LOH�HWNLOHúPH�|]HOOL÷L�J|VWHULUOHU��6HUEHVW�UDGLNDOOHULQ�

SURWHLQ��OLSLG�YH�Q�NOHLN�DVLW�JLEL�PDNUR�PROHN�OOHUOH�HWNLOHúPHOHUL�K�FUH�\DSÕ �YH�

IRQNVL\RQODUÕQGD�|QHPOL�GH÷LúLNOLNOHUH�QHGHQ�ROPDNWDGÕU����
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%DúOÕFD�SROLVDNNDULWOHULQ�GHSROLPHUL]DV\RQXQD��Q�NOHLN�DVLWOHUH�ED÷ODQDUDN�'1$�

E�W�QO�÷�Q�Q�ER]XOPDVÕQD��V�OILGULO�LoHUHQ�HQ]LPOHUH�ED÷ODQDUDN�EXQODUÕQ�LQDNWLYDV\RQXQD�

QHGHQ �ROGXNODUÕ�JLEL�PHPEUDQODUGDNL GR\PDPÕú�\D÷ DVLWOHULQH�ED÷ODQDUDN OLSLG

SHURNVLGDV\RQXQX�JHUoHNOHúWLULUOHU�������

/LSLG�SHURNVLGDV\RQX�VHUEHVW�UDGLNDOOHU�WDUDIÕQGDQ�EDúODWÕODQ�YH�]DU�\DSÕVÕQGDNL�GR\PDPÕú�

\D÷�DVLWOHULQLQ�RNVLGDV\RQXQX�LoHUHQ�NLP\DVDO�ELU�ROD\�RODUDN�WDQÕPODQPDNWDGÕU��%X�ROD\�

RWRNDWDOLWLN�RODUDN�\�U�PHNWHGLU�������

��������/LSLG�UHDNVL\RQODUÕ�EDúODQJÕo��LOHUOHPH�YH�ELWLú�UHDNVL\RQODUÕ�LoHUPHNWHGLU��%DúODQJÕo

EDVDPD÷ÕQGD�UDGLNDOOHU��]DU��\DSÕVÕQGDNL���GR\PDPÕú��\D÷��DVLW��]LQFLULQGHNL���DOID��PHWLOHQ

JUXSODUÕQGDQ�KLGURMHQ�DWRPX�X]DNODúWÕUDUDN�OLSLG�UDGLNDOOHULQL��/��ROXúWXUXUODU�/LSLG�UDGLNDOOHUL

NDUDUVÕ]�ELOHúLNOHUGLU�YH�PROHN�OHU�RNVLMHQ�LOH�UHDNVL\RQODúDUDN�OLSLG�SHURNVLW�UDGLNDOOHULQL

�/2���PH\GDQD�JHWLULUOHU��/LSLG�SHURNVLW�UDGLNDOOHUL�]DU�\DSÕVÕQGDNL�GR\PDPÕú�\D÷�DVLWOHULQGHQ

\HQL�OLSLG�UDGLNDOOHUL�ROXúWXUXUNHQ�NHQGLOHULGH�KLGURMHQ�DWRPODUÕQÕ�DOÕS�KLGURNVLSHURNVLWOHULQH

�/22+��G|QHUOHU��øOHUOHPH�G|QJ�V��RODUDN�WDQÕPODQDQ�EX�EDVDPDNWDQ�VRQUD�OLSG�UDGLNDOLQLQ

\ÕNÕOÕPÕ�RODQ�ELWLú�UHDNVL\RQX�JHUoHNOHúLU� �����

/LSLG�SHURNVLGDV\RQ�OLSLG�SHURNVLWOHULQLQ�DOGHKLWOHU��KLGURNDUERQ�JD]ODUÕ�YH�

PDORQGLDOGHKLW�0'$��JLEL��U�QOHUH�G|Q�úPHVL\OH�VRQD�HUPHNWHGLU� �����

5HWLQD�RNVLMHQGHQ�]HQJLQGLU�YH�E�\�N�RUDQGD�\D÷�DVLGL�LoHULU� ,úÕ÷D�NDUúÕGD�GX\DUOÕ�RODQ�

EX�GRNXQXQ�OLSLG�SHURNVLGDV\RQXQD�PDUX]�NDOPD�ULVNL�\�NVHNWLU����

0'$�K�FUH�LoLQ�WRNVLN�ELU��U�Q�ROXS�PHPEUDQODUÕ�JHoLS�OLSLGOHULQ��SURWHLQOHULQ�YH�

Q�NOHLN�DVLWOHULQ�SULPHU�DPLQR�JUXSODUÕ�LOH�UHDNVL\RQD�JLUHELOPHNWHGLU� )RWRUHVHSW|UOHUGH�

PH\GDQD�JHOHQ�E|\OH�ELU�oDSUD]�UHDNVL\RQ�K�FUH�|O�P�QH�QHGHQ�ROPDNWDGÕU����

/LSLG�SHURNVLWOHU�NÕVD�|P�UO��ROGXNODUÕQGDQ�GDKD�NDUDUOÕ�YH�X]XQ�|P�UO��ELU��U�Q�RODQ�

PDORQGLDOGHKLW��0'$���OLSLG�SHURNVLGDV\RQ�VHYL\HVLQLQ�GH÷HUOHQGLULOPHVLQGH�NXOODQÕODQ�

EL\RNLP\DVDO�SDUDPHWUHOHUGHQ�HQ�oRN�WHUFLK�HGLOHQLGLU����

�����*ORNRPGD�)L]\RSDWRORML

*ORNRPXQ�J�Q�P�]GH�VDGHFH�\�NVHOPLú�J|]�LoL�EDVÕQFÕ�QHGHQL\OH�ROXúDQ�ELU�KDVWDOÕN�

ROPDGÕ÷ÕQÕ�ELUoRN�DUDúWÕUPD�J|VWHUPLúWLU� <�NVHOPLú�J|]�LoL�EDVÕQFÕ�|QHPOL�ELU�ULVN�IDNW|U��

ROPDNOD�ELUOLNWH�ED]Õ�JORNRP�WLSOHULQGH�QRUPDO�VH\UHWPHNWHGLU�

*ORNRPGD�ULVN�IDNW|UOHUL��VLVWHPLN�ULVN�IDNW|UOHUL�YH�ORNDO�ULVN�IDNW|UOHUL�ROPDN��]HUH�LNL\H�

D\UÕODELOLU��*HQHO�RODUDN�GDPDU�\DSÕVÕQÕQ�ER]XNOX÷X��|]HOOLNOH�KLSHUWDQVLI�KDVWDODUGD�JHFH�

WDQVL\RQODUÕ�G�úHQ�NLúLOHULQ�UHWLQD�RWR�UHJ�ODV\RQODUÕQGD�FLGGL�ELU�ER]XOPD�YDUGÕU� 5HWLQD�YH�
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RSWLN�VLQLU�EDúÕQGD�oRN�P�NHPPHO�ELU�RWR�UHJ�ODV\RQ�PHNDQL]PDVÕ�YDUGÕU� %X�E|EUHN�YH�

EH\LQGH�GHYDPOÕ�oDOÕúDQ�ELU�VLVWHPGLU� *ORNRPOXODUGD�ER]XOPDNWD�YH�J|]�LoL�EDVÕQFÕQÕQ�

HWNLVLQL�DUWÕUPDNWDGÕU��/RNDO�YDVN�OHU�ULVN�IDNW|UOHULQGH�YD]RVSDVP�YH�EXQXQ�VRQXFXQGD�

ROXúDQ�LVNHPL��U�QOHUL�\HUDOPDNWDGÕU�

*ORNRP�RSWLN�VLQLU�EDúÕQGD�NDUDNWHULVWLN�PRUIRPHWULN�GH÷LúLNOLNOHUOH�JLGHQ�ELU�RSWLN�

Q|URSDWL�RODUDN�WDQÕPODQGÕ÷ÕQGD��WDEORQXQ�Q|URORMLN�ELU�KDVWDOÕN�ROGX÷X�DQODúÕOPDNWDGÕU��������

+HU�ELU�RSWLN�VLQLUGH�\DNODúÕN�RODUDN�ELU�PLO\RQ�DNVRQ�EXOXQPDNWD�YH�EX�DNVRQODUD�DLW�Q|URQODU�

HVDV�RODUDN�UHWLQDQÕQ�JDQJOLRQ�K�FUHVL�WDEDNDVÕQGD�YH�oRN�GDKD�D]�ELU�RUDQGD�GD�Lo�Q�NOHHU�

WDEDNDQÕQ�Lo�NÕVÕPODUÕQGD�\HUOHúPHNWHGLU� <DSÕODQ�oDOÕúPDODUGD�JORNRPGD�UHWLQD�JDQJOLRQ�

K�FUHOHULQLQ�YH�EXQODUD�DLW�DNVRQODUÕQ�WDKULS�ROGXNODUÕ� DPDNULQ�K�FUHOHULQGH�EXQGDQ�

HWNLOHQGLNOHUL�J|VWHULOPLúWLU� �������� $\UÕFD��UHWLQD�JDQJOLRQ�WDEDNDVÕQGDNL�K�FUHOHU�YH�Lo��

Q�NOHHU�WDEDNDGDNL�ED]Õ�DPDNULQ�K�FUHOHULQ�\�]H\OHULQGH�L\RQRWURSLN�10'$�UHVHSW|UOHULQL

WDúÕGÕNODUÕ� EX�QHGHQOH�HNVLWRWRNVLVLWH�LoLQ�KHGHI�KDOLQH�JHOGLNOHUL�ELOLQPHNWHGLU�������

/LWHUDW�UGHNL�ELUoRN�oDOÕúPD��JHOLúPH�HVQDVÕQGD�PHUNH]L�VLQLU�VLVWHPLQGH��VLQLU�VLVWHPL�YH�

UHWLQD\Õ�WXWDQ�SDWRORMLN�GXUXPODUGD�DSRSLWR]LVLQ�PH\GDQD�JHOGL÷LQL�DoÕNoD�J|VWHUPLúWLU���

+HP�GHQH\VHO�KHP�GH�NOLQLN�oDOÕúPDODUGD�UHWLQD�JDQJOLRQ�K�FUHOHULQLQ�oHúLWOL�

PHNDQL]PDODUOD�|OG�NOHUL�ND\GHGLOPLúWLU��5HWLQD�LVNHPLVL��HNVLWRWRNVLVLWH��JDQJOLRQ�

K�FUHOHULQLQ�WURILN�GHVWH÷LQLQ�D]DOPDVÕ�YH\D�NHVLOPHVL��PLWRNRQGULOHUL�GR÷UXGDQ�HWNLOH\HQ�

IDNW|UOHU��LQIODPDV\RQ��oLQNR�JLEL�ED]Õ�HVHU�HOHPDQODU�YH�RWRLPP�QLWH�JLEL�ED]Õ�ED÷ÕúÕNOÕN�

PHNDQL]PDODUÕ�JORNRPGDNL�JDQJOLRQ�K�FUHVL�KDUDEL\HWL�YH�ND\EÕQGD�VXoODQPÕúWÕU� ��

%XQODUGDQ�GROD\Õ�JDQJOLRQ�K�FUHOHULQL�NRUXPDN�LoLQ��GLUHNW�YH\D�LQGLUHNW�Q|UDO�NRUXQPD�

JORNRPGD�GD�SRWDQVL\HO�\DUDUD�VDKLS�ELU�\DNODúÕP�RODUDN�J|U�QPHNWHGLU� 3ULPHU�HWNHQ�QH�

ROXUVD�ROVXQ��JORNRPGD�JDQJOLRQ�K�FUHVL�|O�P��DSRSWRWLN�NDVNDGODUÕQ�DNWLYDV\RQX\OD�

\DNÕQGDQ�LOLúNLOL�L]OHQLPLQL�YHUPHNWHGLU�

�������$SRSWR]LV

(Q�VÕN�J|U�OHQ�K�FUH�|O�P�ELoLPL�K�FUH�SURWHLQOHULQLQ�GHQDW�UDV\RQX�YH�RUJDQHOOHULQ�

\ÕNÕOPDVÕ LOH�NHQGLQL�J|VWHUHQ�QHNUR]GXU��6RQ�]DPDQODUGD�J|VWHULOHQ�K�FUH\L�|O�PH�J|W�UHQ�

LNLQFL�ELU�IL]\RORMLN�YH�SDWRORMLN�ROD\VD�DSRSLWR]GXU��%XQXQ�WHPHO�\DSÕVDO�EXOJXVX�NURPDWLQ�

\R÷XQODúPDVÕ�YH�SDUoDODQPDVÕGÕU��$SRSLWR]�oR÷XQOXNOD�WHN�K�FUHOHUL�YH\D�K�FUH�JUXSODUÕQÕ�

WXWDU��KHPRWRNVLOHQ�HR]LQOH�ER\DOÕ�NHVLWOHUGH�\XYDUODN�YH\D�RYDO�\R÷XQ�HR]LQRILO�VLWRSOD]PDOÕ�
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YH�\R÷XQ�Q�NOHHU�NURPDWLQ�SDUoDODUÕQD�VDKLS�NLWOHOHU�úHNOLQGHGLU��%X�NURPDWLQ�SDUoDODUÕ�

�DSRSLWRWLN�FLVLPOHU��NRPúX�IDJRVLWLN�K�FUHOHU�WDUDIÕQGDQ�WXWXOXS�SDUoDODQÕUODU��$SRSLWR]H����

JLGHQ�K�FUHQLQ���WHPHO�NDUDNWHULVWLN�QLWHOL÷L

��.URPDWLQ�\R÷XQODúPDVÕ�YH�PHPEUDQ�G�]HQVL]OL÷L��

��'1$
QÕQ�Q�NOHR]RP�ER\XWXQGD�SDUoDODQPDVÕ

��51$�YH�SURWHLQ�VHQWH]LGLU�NL��EX�VRQXQFXVX�|OPHNWH�RODQ�ELU�K�FUHGH�DNWLI�

PHWDEROL]PD\Õ�J|VWHULU��EX�QHGHQOH�DSRSLWR]D�
SURJUDPOÕ�K�FUH�|O�P�
�GH�GHQPHNWHGLU����

$SRSLWR]�QHNUR]D�QD]DUDQ�GDKD�\DYDú�ELU�V�UHo�ROGX÷XQGDQ�WHGDYL�LOH�HWNL�HGLOPHVL�

RODVÕGÕU��3URJUDPODQPÕú�K�FUH�|O�P��RODQ�DSRSLWR]GD��LQWUHQVHN�ELU�LQWLKDU�SURJUDPÕ�KDUHNHWH�

JHoPHNWH�YH�K�FUH�VLVWHPDWLN�RODUDN�WDKULEDWD�X÷UDPDNWDGÕU����

øVNHPLN�Q|URQ�|O�P��NODVLN�RODUDN�QHNUR]D�ED÷ODQPÕúWÕU��DQFDN�VRQ�\ÕOODUGD�LNLQFL�ELU�

|O�P�PHNDQL]PDVÕ��\DQL�DSRSWR]LV�$O]KHLPHU�KDVWDOÕ÷Õ��3DUNLQVRQ�KDVWDOÕ÷Õ��$PL\RWURIÕN�

ODWHUDO�VNOHUR]�YH�+XQJWLQ�KDVWDOÕ÷Õ�JLEL�Q|URGHMHQHUDWLI�ER]XNOXNODUGD�ROGXNoD�\R÷XQ�ELU�

LOJL\H�NRQX�ROPXúWXU�����%DKVHGLOHQ�Q|URGHMHQHUDWLI�KDVWDOÕNODUD�EHQ]HU�úHNLOGH��JORNRPOX�

LQVDQ�J|]OHULQGH��GHQH\VHO�JORNRP�PRGHOOHULQGH�YH�PD\PXQ�YH�VÕoDQODUGD�RSWLN�VLQLU�NHVLVLQL�

WDNLEHQ�UHWLQD�JDQJOLRQ�K�FHVL�DSRSWR]LVL�J|VWHULOPLúWLU����������

������(NVLWRNVLVLWH

6DQWUDO�VLQLU�VLVWHPLQGHNL�VLQDSVODQQ����
WDQ�ID]ODVÕQGD�VLQDSWLN�DúÕUÕPD�DPLQRDVLW�

Q|URPHGL\DW|UOHU�DUDFÕOÕN�HWPHNWHGLU��6LQDSVODUGD�Q|URWDQVPLWHU�YH\D�Q|URPRG�ODW|U�J|UHYL�

\DSDQ�DPLQRDVLWOHU�WHN�Q|URQ�G�]H\LQGHNL�HWNLOHULQLQ�QLWHOL÷LQH�J|UH�LNL\H�D\QOÕUODU�

�� øQKLELW|U�DPLQRDVLWOHU��*$%$��JDPD�DPLQRE�WLULN�DVLW���JOLVLQ��WDXULQ�YH�SUROLQ�

�� (NVLWDW|U�DPLQRDVLWOHU��JOXWDPDW�YH�DVSDUWDW�

*OXWDPLN�DVLW��JOXWDPD]�HQ]LPLQLQ�\DUGÕPÕ\OD�JOXWDPLQ
LQ�KLGUROL]L�VRQXFX�ROXúXU��$]

ELU�NÕVPÕ�LVH�RNVRJOXWDUDW
ÕQ�RNVLGDV\RQ�YH�WUDQVDPLQDV\RQX�VXUHWL\OH�JOXNR]GDQ�VHQWH]�HGLOLU��

6LQLU�XFXQGDQ�JOXWDPDW�VDOÕYHULOPHVLQLQ�&D���D�ED÷ÕPOÕ�ROGX÷X�J|VWHULOPLúWLU��$\QFD�VHUEHVW�

RNVLMHQ�UDGLNDOOHUL�GH�VLQLU�XFXQGD�JOXWDPDW�VDOÕYHULOPHVLQL�LQG�NOHU�� �� �*OXWDPDW��JOXWDPLQ�

VHQWHWD]�WDUDIÕQGDQ�JOXWDPLQ
H�G|Q�úW�U�OHUHN�LQDNWLYH�HGLOLU��*OXWDPDW
ÕQ�DQDORJX�RODQ�NDLQLN

DVLW�G�ú�N�GR]ODUGD�JOXWDPDW�JLEL�HWNLQOLN�J|VWHULU��ORNDO�X\JXODQDQ�\�NVHN�GR]ODUGD�LVH

Q|URWRNVLN�HWNL�\DSDU�YH�R�E|OJHGHNL�Q|URQ�VRPDODUÕQÕ�WDKULS�HGHU��1|UDO�GRNXODUGD�oHúLWOL�

DJRQLVW�YH�DQWDJRQLVWOHUH�RODQ�GX\DUOÕOÕNODUÕQD�J|UH���IDUNOÕ�JOXWDPDW�UHVHSW|U��YDUGÕU�



��

*OXWDPDW�UHVHSW|UOHUL�DVSDUWDW
D�GD�DIÕQLWH�J|VWHULUOHU�YH�RQXQ�WDUDIÕQGDQ�GD�DNWLYH�

HGLOHELOLUOHU��%X�QHGHQOH�JOXWDPDW�UHVHSW|UOHULQH�HNVLWDW|U�DPLQRDVLW�UHVHSW|UOHUL�DGÕ�GD�YHULOLU�

%X�J�Q�LoLQ�JORNRPGD�RSWLN�VLQLU�KDVDUÕQÕ�DoÕNOD\DQ�WHPHO�J|U�úOHUGHQ�ELUL�GH�EX�HNVLWDW|U�

DPLQR�DVLW�UHVHSW|UOHULQLQ�DúÕUÕ�X\DUÕOPDVÕ�VRQXFX�ROXúDQ�WRNVLVLWHGLU��%X�NÕVDFD�HNVLWRNVLVLWH�

RODUDN�DGODQGÕUÕOPDNWDGÕU��*OXWDPDWD�ED÷OÕ�WRNVLVLWH�LQPH��WUDYPD��HSLOHSVL��DPL\RWURILN�

ODWHUDO�VNOHUR]�YH�$ø'6�GHPDQVÕQGD�GD�J|]OHQPLúWLU��5HWLQD\D�RODQ�JOXWDPDW�WRNVLVLWHVLQGH��

EX�DPLQRDVLWLQ�VHoLFL�ELU�HWNL�J|VWHUGL÷L�G�ú�Q�OPHNWHGLU��*DQJOLRQ�K�FUHOHUL�X]XQOXNODUÕ�

LWLEDUL\OH�UHWLQDGD�|]HOOLNOL�GXUXPGDGÕUODU��DNVRQODUÕ�ODWHUDO�JHQLNXODW�FLVPH�NDGDU�X]DQÕU��%X�

GD�JDQJOLRQ�K�FUHOHULQGH��HNVLWRWRNVLN�KDVDUODQPD\D�\DWNÕQOÕN�ROXúWXUPDNWDGÕU����

*ORNRPOX�LQVDQ�YH�KD\YDQODUGD�YLWUHXV�LQFHOHQGL÷LQGH�\�NVHN�PLNWDUGD�JOXWDPDW�

EXOXQPXúWXU�����<�NVHN�PLNWDUGD�HNVWUDVHOO�OHU�JOXWDPDW�Q|URWRNVLNWLU�YH�EX�HWNL����VDDW�

V�UH\OH�JOXWDPDWD�PDUX]�EÕUDNÕODQ�+7��K�FUHOHULQGH�J|VWHULOPLúWLU��%X�K�FUHOHUGH�K�FUH�LoL�

JOXWDW\RQXQGD�KÕ]OÕ�D]DOPD\Õ��UHDNWLI�RNVLMHQ�PROHN�OOHULQLQ��526��ELULNLPL��K�FUH�LoL�&D���

DUWÕúÕ��PLWRNRQGUL�]DU�SRWDQVL\HOLQLQ�SURJUHVLI�RODUDN�ND\EÕ��PLWRNRQGULGH�úLúPH�YH�GÕú�]DU�

E�W�QO�÷�Q�Q�ER]XNOX÷X�YH�K�FUH�FDQOÕOÕ÷ÕQÕQ�D]DOPDVÕ�WDNLS�HWPHNWHGLU���� %|\OHFH�

JOXWDPDWÕQ�GLUHNW�HNVLWRWRNVLN�HWNLVLQH�HN�RODUDN��EXQGDQ�ED÷ÕPVÕ]�ELU�HWNL\OHGH�PLWRNRQGUL�

GLVIRQNVL\RQXQD�\RO�DoDUDN�DSRSLWR]LVH�QHGHQ�ROGX÷X�DQODúÕOPDNWDGÕU� )DUHOHUGH�ELU�JOXWDPDW�

DQDOR÷X�RODQ�10'$
QÕQ�YLWUHXV�LoLQH�HQMHNVL\RQXQGDQ�VRQUD�GR]D�ED÷ÕPOÕ�ELU�úHNLOGH�

DSRSLWRWLN�UHWLQD�JDQJOLRQ�K�FUH�|O�P�Q�Q�RUWD\D�oÕNWÕ÷Õ�J|VWHULOPLúWLU�����*OXWDPDW�

WRNVLVLWHVLQL�10'$�UHVHSW|UOHUL�YDVÕWDVÕ\OD�JHUoHNOHúWLUPHNWHGLU� %�\�N��PDJQRVHOO�OHU��

JDQJOLRQ�K�FUHOHUL��N�o�N��SDUYRVHOO�OHU��K�FUHOHUH�J|UH�J|]LoLQH�JOXWDPDW�HQMHNVL\RQXQD�

GDKD�GX\DUOÕGÕU����

10'$�UHVHSW|UOHULQLQ�JOXWDPDW�LOH�DNWLYDV\RQX�SDWRORMLN�PLNWDUODUGD�QLWULN�RNVLW��12�

\DSÕPÕQÕ�X\DUPDNWD�YH�PLWRNRQGULOHUGH�VHUEHVW�UDGLNDO�VXSHURNVLW�L\RQX�\DSÕPÕGD

DUWÕUÕOPDNWDGÕU� ���12�KHP�ED]Õ�|QHPOL�IL]\RORMLN�LúOHYOHUH��KHP�GH�SDWRORMLN�UROOHUH�VDKLS

EXOXQPNWDGÕU�� � � �12����LVRIRUPX�EXOXQDQ�QLWULN�RNVLW�VHQWD]��126��HQ]LPL�WDUDIÕQGDQ

\DSÕOPDNWDGÕU��*HUHN�QRUPDO��JHUHNVH�JORNRPOX�RSWLN�VLQLU�EDúÕQGD�126�LVRIRUPODUÕQÕQ�YDUOÕ÷Õ�

J|VWHULOPLúWLU���� 3ULPHU�DoÕN�DoÕOÕ�JORNRPGD�GD�126�LVRIRUPODUÕ�RSWLN�VLQLU�EDúÕQGD�DUWPÕú�

PLNWDUODUGD�WHVSLW�HGLOPLúWLU��126
ÕQ���LVRIRUPX��126����126����126����DVWURVLWOHU�YH�GDPDU�

HQGRWHOL�WDUDIÕQGDQ�\DSÕOPDNWDGÕU� *ORNRP�LoLQ�NDUDNWHULVWLN�RODQ�NURQLN�DNVRQ�WDKULEDWÕQGD�

HVDV�RODUDN DVWURVLWOHU�WDUDIÕQGDQ�DúÕUÕ�RODUDN�\DSÕODQ�12
LQ�PDM|U�URO�Q�Q�ROGX÷X�LOHUL�

V�U�OP�úW�U����

�������12�V�SHURNVLW�DQ\RQX�LOH�WHSNLPH\H�JLUHUHN�oRN�WRNVLN�ELU�PDGGH�RODQ�YH�DSRSLWR]LVL�

EDúODWDELOHQ�SHURNVLQLWULWL�ROXúWXUXU��3HURNVLQLWULW�LOHUL�GHUHFHGH�UHDNWLI�ELU�VHUEHVW�UDGLNDOGLU�YH�
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\DSÕVDO�HWNLOHUH�NDUúÕ�|QHPOL�GHUHFHGH�JDQJOLRQ�K�FUHVL�NRUXQPDVÕ�VD÷ODQDELOGL÷L�

J|VWHULOPLúWLU��%|\OHFH��K�FUH�SURWHLQOHULQGHNL�GHQDW�UDV\RQ�YH�PHPEUDQ�OLSLG�

RNVLGDV\RQXQXQ�DSRSWRWLN�Q|UDO�WDKULEDW�\DSÕFÕ�HWNLVL�GHVWHNOHQPHNWHGLU�

�������10'$�YH�10'$
QÕQ�5HWLQD�+DVDU�<DSÕFÕ�(WNLVL�

*OXWDPHUMLN�5HVHSW|UOHU��(NVLWDW|U�DPLQRDVLW�UHVHSW|UOHUL��

*OXWDPDW�UHVHSW|UOHULQLQ���DQD�WLSL�YDUGÕU��EXQODUGDQ�LON��o��L\RQ�NDQDOÕQD�NHQHWOL�

�L\RQRWURSLN��UHVHSW|UOHUGLU�

��10'$
\D�JOXWDPDWWDQ�GDKD�ID]OD�GX\DUOÕ�RODQ�YH�'���DPLQR���IRVIRQRYDOHUDW��'�Į��

DPLQRDGLSDW�YH�&*6�������WDUDIÕQGDQ�VHOHNWLI�úHNLOGH�EORNH�HGLOHQ�10'$�UHVHSW|UOHUL�

��$03$�Į�DPLQR���KLGURNVL���PHWLO���LVRNVD]RO��UHVHSW|UOHUL�

��.DLQLN�DVLGH�ID]OD�GX\DUOÕ�RODQ�NDLQDW�UHVHSW|UOHUL

��0HWDERWURSLN�JOXWDPDW�UHVHSW|UOHUL�

%X�UHVHSW|UOHUGHQ�KDOHQ�HQ�ID]OD�LQFHOHQPLú�RODQ�JOXWDPDW�UHVHSW|UOHUL��10'$�

UHVHSW|UOHULGLU��%H\LQ�NRUWHNVL��UHWLQD��KLSRNDPSXV�YH�DPLJGDOD
GD�ID]OD�VD\ÕGD�EXOXQXUODU�YH�

Q|URQODU��]HULQGH�SRVWVLQDSWLN�\HUOHúLP�J|VWHULUOHU�

%X�UHVHSW|UOHU�ELU�NDQDO�SURWHLQL��NDW\RQ�YH\D�&D���1D��NDQDOÕ��LOH�NHQHWOHQPLúOHUGLU��%X�

PROHN�O�NRPSOHNVL��]HULQGH�10'$�UHVHSW|U�Q��DOORVWHULN�úHNLOGH�HWNLOH\HQ�YH�NDQDO�

IRQNVL\RQXQX�PRG�OH�HGHQ�ELU�JOLVLQ�ED÷ODQPD�\HUL�YH�SROLDPLQ�ED÷ODQPD�\HUL��YROWDMD�

ED÷ÕPOÕ�0J���ED÷ODQPD�\HUL�LOH�IHQVLNOLGLQ�YH�EHQ]HUL�PDGGHOHUL�ED÷OD\DQ�ELU�IHQVLNOLGLQ�

ED÷ODQPD�\HUL�EXOXQXU��.DW\RQ�NDQDOÕ��0J����YH�IHQVLNOLGLQ�YH�EHQ]HUOHUL�WDUDIÕQGDQ�YROWDMD�

ED÷ÕPOÕ�ELU�úHNLOGH�EORNH�HGLOLU��.DW\RQ�NDQDOÕQÕQ�0J���XQ�LQKLELW|U�HWNLVLQGHQ�NXUWXODELOPHVL�

LoLQ�PHPEUDQ�YROWDMÕQÕQ�\HWHUOL�GHUHFHGH�\�NVHOWLOPHVL�JHUHNLU��*OLVLQ�LVH�10'$�

UHVHSW|UOHULQLQ�DNWLYDV\RQX�VRQXFX�L\RQ�NDQDOODUÕQÕQ�DoÕOPDVÕQÕ�DOORVWHULN�HWNLVL�LOH�IDVLOLWH�

HGHU��IL]\RORMLN�EDNÕPGDQ�JOXWDPDWÕQ�NR�DJRQLVWL�GL\H�QLWHOHQGLULOLU��øOJLQo�RODUDN�JOLVLQ
LQ�EX�

HWNLVL��RQXQ�RPXULOLNWHNL�UHVHSW|UOHULQL�EORNH�HGHQ�VWULNQLQ�WDUDIÕQGDQ�DQWDJRQL]H�HGLOPH]��'�

VLNORVHULQ�YH�PLODVHPLG��JOLVLQ�ED÷ODQPD�\HULQLQ�SDUVL\HO�DJRQLVWLGLU��.HWDPLQ��

GL]RVLOSLQ�0.������YH�EHQ]RPRUIDQ�W�UHYOHUL��1�DOLOQRUPHW]RVLQ�YE���GH��UHVHSW|U�NDQDO�

PROHN�O�NRPSOHNVL��]HULQGHNL�IHQVLNOLGLQ�ED÷ODQPD�\HULQH�ED÷ODQÕS�RQXQ�JLEL�LQKLELW|U�HWNL�
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\DSDUODU��$GÕ�JHoHQ�DQWDJRQLVW�PDGGHOHU�JOXWDPDWÕQ��10'$�UHVHSW|UOHUL��]HULQGHQ�ROXúDQ�

NRQY�OVLI�GL÷HU�HWNLOHULQL�QRQ�NRPSHWLWLI�ELU�úHNLOGH�DQWDJRQL]H�HGHUOHU��EXQODUÕQ�

PH]RNRUWLNROLPELN�GRSDPLQ�VLVWHPLQL�VWLP�OH�HGLFL�YH�EXQD�ED÷OÕ�RODUDN�LQVDQGD�

SVLNRWRPLPHWLN�HWNLOHUL�ROGX÷X�KDOGH��GR÷UXGDQ�GR÷UX\D�10'$�UHVHSW|U�QH NRPSHWLWLI�

DQWDJRQLVWOHU�SVLNRWRPLPHWLN�HWNLQOLN�J|VWHUPH]OHU��dLQNR�L\RQX��=Q�����10'$�UHVHSW|U��

�]HULQGH�NHQGLQH�|]J��ED÷ODQPD�\HULQH�ED÷ODQDUDN�JOLVLQ�HWNLVLQL�D]DOWÕU��'R÷DO�SROLDPLQOHU�

RODQ�VSHUPLGLQ�YH�VSHUPLQ��NHQGLOHULQH�|]J��\HUH�ED÷ODQDUDN�JOXWDPDW�HWNLVLQL�DUWÕUÕUODU��

(OLSURGLO��LIHQSURGLO�YH�WLED]ROLQ�JLEL�LODoODU�SROLDPLQ�ED÷ODQPD�\HULQGH�DQWDJRQLVWLN�HWNL�

\DSDUODU���� <HQL�LQFHOHPHOHU�10'$�UHVHSW|UOHULQLQ�IDUNOÕ�DOW�ELULP�LoHUHQ�DOW�WLSOHULQLQ�

EXOXQGX÷XQX�J|VWHUPLúWLU��%XQODU�15���15�$��15�%��15�&��15�'��15�$�VXEXQLWOHULGLU��

%X�VXEXQLWOHULQ�KHU�ELUL�IDUNOÕ�JHQOHU�WDUDIÕQGDQ�NRGODQÕU� ��

*DQJOLRQ�K�FUHOHULQLQ�HNVLWRNVLVLWH\H�PDUX]�NDOPDVÕQÕQ��10'$�UHVHSW|UOHULQLQ�DúÕUÕ�

X\DUÕOPDVÕ�VRQXFX�ROGX÷X�ELOLQPHNWHGLU��5*+�DNVRQODUÕ�10'$�UHVHSW|U��DoÕVÕQGDQ�

]HQJLQGLU��2SWLN�VLQLU�EDúÕ�YH�UHWLQD�NDQ�DNÕPÕ�GLQDPL÷LQGHNL�KLSRNVLN�GH÷LúLPOHU�DHURELN�

VROXQXPD�]DUDU�YHUHUHN�RNVLGDWLI�IRVIRULODV\RQX�HQJHOOHU�YH�K�FUHQLQ�HQHUML�ND\QD÷Õ�$73�

�UHWLPLQL�GXUGXUXU�D\UÕFD�RUWDPD�JOXWDPDW�VDOÕQÕPÕQÕ�DUWÕUÕU��+HP�DUWDQ�JOXWDPDW��KHP�GH�

D]DODQ�$73�IDUNOÕ�\ROODUOD�K�FUH�LoLQGH�VRG\XP�DUWÕUÕFÕ�HWNL\H�QHGHQ�ROXU��$UWDQ�JOXWDPDWOD�

DúÕUÕ�X\DUÕODQ�10'$�UHVHSW|UOHUL��ELU�NDW\RQ��1D��&D�����SURWHLQLQH�NHQHWOL�ROGXNODUÕQGDQ��EX�

NDQDO�SURWHLQL�DNWLYH�RODUDN�JDQJOLRQ�K�FUHVL�LoLQH�VRG\XP�JLULúLQL�DUWÕUÕU��D]DODQ�$73�

QHGHQL\OH�GH�VRG\XPX�K�FUH�GÕúÕQD�SRPSDOD\DUDN��K�FUH\L�ID]OD�VRG\XP�\�N�QGHQ�NRUX\DQ�

EDúOÕFD�PHNDQL]PD�RODQ�1D�.�$73DVH�HQ]LP�DNWLYLWHVL�D]DOÕU��+�FUH�LoLQH�JLULúL�DUWÕS��oÕNÕúÕ�

D]DODQ�VRG\XP�GD�K�FUHVHO�]HGHOHQPHQLQ�LON�DúDPDVÕ�RODQ�RVPRWLN�úLúPH\H�YH�

VRG\XP�NDOVL\XP�GH÷LúLPLQL�HWNLOH\HUHN�NDOVL\XP�ELULNLPLQH�QHGHQ�ROXU��VRQXoWD�GD�

.DOVL\XP�K�FUH�|O�P�QH�NDGDU�JLGHQ�ELU�GL]L�HQ]LPDWLN�UHDNVL\RQX�EDúODWÕU����������

�����*ORNRPGD�1|URSURWHNVL\RQ�YH�7HGDYL�<DNODúÕPODUÕ

øVNHPLN�ROD\ODU�JORNRP�SDWRMHQLWHVLQLQ�|QHPOL�PHUNH]LGLU�YH�QHNUR]GDQ�GDKD�PXKWHPHO�

RODUDN�DSRSLWR]�\ROX\OD�Q|URQODUÕQ�|O�P�QH�\RO�DoDUODU��+�FUH�|O�P�QH�\RO�DoDQ�

PHNDQL]PDODUÕQ�GDKD�L\L�DQODúÕOPDVÕ�J|]�LoL�EDVÕQFÕ�NRQWURO�Q�Q�|WHVLQGH��Q|URQ�\DúDPÕQÕQ�

X]DPDVÕQÕ�YH�DSRSLWR]XQ�EORNH�HGLOPHVLQL�VD÷OD\DFDN�RODQ�YH�Q|URSURWHNVL\RQ�DGÕ�YHULOHQ�

\HQL�ELU�WHUDS|WLN�NDYUDPÕQ�\ROXQX�DoPÕúWÕU�



��

1|URQDO�GHMHQHUDV\RQ��VRPRMHQLN�YH\D�DNVRMHQLN�RODQ�SULPHU�KDUDEL\HWLQ�\HULQH�ED÷OÕ�

RODUDN���NDWHJRULGH�JUXSODQDELOLU��'DPDUODUGD�NDQ�DNÕPÕQÕQ�DQL�YH�WRWDO�RODUDN�NHVLOGL÷L�LQPH�

YH VDQWUDO�UHWLQDO�DUWHU�WÕNDQÕNOÕ÷Õ�JLEL�JLEL�GXUXPODUGD�VRPRMHQLN�KDUDEL\HW�J|U�O�U�YH�

|QFHOLNOH�Q|URQXQ�K�FUH�J|YGHVL��KDVWDOÕ÷ÕQ�HUNHQ�G|QHPLQGH�KDUDSODQÕU��2PXULOLN�KDUDEL\HWL��

DPL\RWURILN�ODWHUDO�VNOHUR]�YH�RODVÕOÕNOD�JORNRP�JLEL�DNVRMHQLN�ER]XNOXNODUGD��EDúODQJÕoWD�

DNVRQ�KDVDUD�X÷UDU�YH�K�FUH�J|YGHVL�ELU�V�UH�GDKD�FDQOÕ�NDOÕU��%X�QHGHQOH�Q|URQ�J|YGHVL��

KHQ�]�JHUL�G|Q�ú�PV�]�KDVDUD�X÷UDPDGDQ�|QFH�V�UYLVLQL�DUWÕUDFDN�JLULúLPOHUGH�

EXOXQXODELOLU������

øVNHPLN�YH�YH\D�PHNDQLN�ELU�WUDYPD\Õ�WDNLEHQ��EHOLUOL�VD\ÕGD�Q|URQ�|O�U�YH�ELU�GL]L ROD\Õ�

EDúODWDUDN��WUDYPD�RUWDGDQ�NDONVD�ELOH�EDúND�Q|URQODUÕQ�GD�VHNRQGHU�|O�P�QH�QHGHQ�RODQ

³Q|URGHMHQHUDV\RQ��RUWDPÕ´QÕQ�\DUDWÕOPDVÕQD�\RO DoDU� 1|URSURWHNVL\RQ��SULPHU�YH\D

VHNRQGHU�Q|URQ�|O�P�QH�\RO�DoDQ�ROD\ODU��]HULQGH�IDUPDNRORMLN�RODUDN�HWNL�J|VWHULOPHVLQL

NDSVDPDNWDGÕU� ��

1|URSURWHNVL\RQ�WHULP�RODUDN��SULPHU�HWNHQ�RUWDGDQ�NDOGÕUÕOPÕú�ROVD�GD�KDVDUODQPD�ULVNL�

DOWÕQGDNL��|OP�ú�YH\D�|OPHNWH�RODQ�K�FUHOHU�DUDVÕQGD�EXOXQDQ�VD÷OÕNOÕ�Q|URQODUÕQ�NRUXQPDVÕ�

DQODPÕQGD�NXOODQÕOPDNWDGÕU��5HWLQDO�Q|URSURWHNWLI�DMDQ�LVH�KHP�GLUHNW��KHP�GH�LQGLUHNW�RODUDN�

|]HOOLNOH�UHWLQD�JDQJOLRQ�K�FUHOHULQLQ�|O�P�QH�NDUúÕW�HWNL�J|VWHUHQ�ELU�PDGGH�RODUDN�

WDQÕPODQÕU��*ORNRPGD��Q|URQ�NRUXQPDVÕQÕQ�DPDFÕ�VWUHVOL�GXUXPODUGD�Q|URQ�\DúDPÕQÕ�GHYDP�

HWWLUHFHN�RODQ�VLQ\DO�\ROODUÕQÕ�DoÕN�WXWPDN�YH�Q|URQ�|O�P�QH�QHGHQ�RODFDN�PDGGHOHULQ�YH\D�

\ROODUÕQ�|Q�QH�JHoHUHN�UHWLQD�JDQJOLRQ�K�FUH�KDVDUÕQÕ�JHFLNWLUPHN�YH\D�GXUGXUPDNWÕU��

.OLQLN�oDOÕúPDODUOD�RUWD\D�NRQDQ�VRQXoODUD�J|UH��JORNRPGD�RSWLN�VLQLULQ�W�P�DNVRQODUÕ�

D\QÕ�DQGD��KDWWD�D\QÕ�GHNDWWD�KDVDUODQPDPDNWDGÕU��=LUD�JORNRPD�ED÷OÕ�DSRSLWR]�NURQLN�ELU�

V�UHoWLU��%LOL\RUX]�NL�DSRSLWR]OD�ELU�K�FUHQLQ�|OPHVL�LoLQ�ED]Õ�VLQ\DOOHUH�JHUHN�YDUGÕU��%X�

GXUXPGD�RSWLN�VLQLU�DNVRQODUÕQÕQ�D\QÕ�DQGD�X\DUÕOPDGÕNODUÕQÕ�G�ú�QPHN�\DQOÕú�ROPD\DFDNWÕU��

øQVDQ�RSWLN�VLQLULQGH�\DNODúÕN�ELU�PLO\RQ�LNL�\�]�ELQ�DNVRQXQ�ROGX÷X�G�ú�Q�OHFHN�ROXUVD��

JORNRPOX�ELU�J|]GH�KHUKDQJL�ELU�DQGD�DQFDN�ELUNDo�Q|URQXQ�KDVDUODQPD�V�UHFL�LoLQGH�ROPDVÕ�

P�PN�QG�U�����������6DQWUDO�VLQLU�VLVWHPLQGH�ROXúDQ�LQPHQLQ�IL]\RSDWRORMLVLQGHQ�ELOLQL\RU�NL��

LVNHPL�VRQUDVÕ�JHOLúHQ�Q|URGHMHQHUDV\RQD�VHNRQGHU�RODUDN��GDKD�VRQUD�RUWD\D�oÕNDQ�YH�\LQH�LON�

KDVDUODQGÕQFÕ�X\DUDQD�ED÷OÕ�ROXúDQ�JHFLNPLú�ELU�Q|URQ�ND\EÕ�GD�RUWD\D�oÕNPDNWDGÕU��%X�

KLSRWH]OHUL�JORNRPD�GD�X\DUODUVDN��JDQJOLRQ�K�FUHOHULQGH�KDVDUÕ�EDúODWDQ�ELU�X\DUÕ�GDKD�VRQUD�

oHYUHGHNL�VD÷OÕNOÕ�K�FUHOHUGH�GH�LNLQFLO�ROD\ODUD�VHEHS�RODELOHFHNWLU��%LULQFLO�YH�LNLQFLO�

KDVDUODQPD�PHNDQL]PDODUÕQÕQ�YDUOÕ÷Õ�LON�NH]�<ROHV�YH�DUN��WDUDIÕQGDQ�RUWD\D�NRQPXúWXU��
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GLVNLQ�PHUNH]LQGHQ�\DNODúÕN�����PLNURQ�X]DNOÕ÷ÕQGDNL�DODQGDQ��NHVLWOHU�DOÕQGÕ� +HPDWRNVLOHQ�

HRVLQ�LOH�ER\DQGÕ� 3HULIHUDO�UHWLQD�J|]�|Q�QH�DOÕQPDGÕ� +HU�ELU�ROJX�WHN�WHN�GH÷HUOHQGLULOGL�YH�

KHU�ELU�E�\�WPH�DODQÕQD����[���OXN�DODQGD���G�úHQ�5*+�OHUL�UDVWJHOH�VHoLOHQ���IDUNOÕ�\HU�

VD\ÕOÕS�RUWDODPDVÕ�DOÕQDUDN�GH÷HUOHQGLULOGL�YH�IRWRPLNURVNRSOD�IRWR÷UDIODQGÕ�

���� %L\RNLP\DVDO�'H÷HUOHQGLUPH

%L\RNLP\DVDO�LQFHOHPHGH��OLSLG�SHURNVLGDV\RQXQ��U�Q��RODQ�0'$�G�]H\OHUL�|Oo�OG��

0'$�gOo�P��DHURELN�NRúXOODUGD�YH�S+����
WH�OLSLG�SHURNVLGDV\RQXQ�VRQ��U�Q��RODQ�

0'$
QÕQ�WL\REDUE�WLULN�DVLW�LOH�ROXúWXUGX÷X�SHPEH�UHQNOL�NRPSOHNVLQ�����QP
GH�

VSHNWURIRWRPHWULN�RODUDN�|Oo�P��HVDVÕQD�GD\DQPDNWDGÕU��(Q�NOH�HGLOHQ�J|]OHULQ�UHWLQDODUÕ�

DPHOL\DW�PLNURVNREX�DOWÕQGD�VR\XODUDN�VÕYÕ�D]RWOD�GRQGXUXOGX��d|]PH�LúOHPLQGHQ�VRQUD�

|UQHN�GRNXODU�WHN�WHN�WDUWÕODUDN�JUDP�GRNX�EDúÕQD���PO�������
OLN�.&��RODFDN�úHNLOGH�

VXODQGÕUÕOGÕ�YH�����&
GH�KRPRMHQL]H�HGLOGL������PO�KRPRMHQDW���PO�IRVIRULN�DVLW�YH��PO�



��

WLYREDUELW�ULN�DVLW�VRO�V\RQX�LOH�NDUÕúWÕUÕOGÕNWDQ�VRQUD�����GDNLND�ND\QD\DQ�VX�EDQ\RVXQGD�

EHNOHWLOGL��7�SOHU�KÕ]OD�VR÷XWXOGXNWDQ�VRQUD���PO�Q�EXWDQRO�HNOHQGL�YH������USP
GH����GDNLND�

VDQWULI�M�HGLOHUHN�Q�EXWDQRO�ID]Õ�D\UÕOGÕ��6SHNWURIRWRPHWUHGH�����YH�����GDOJD�ER\XQGD�

VXSHUQDWDQÕQ�DEVRUEDQVÕ�|Oo�OG���6WDQGDUW�RODUDN�����PO�����QPRO�WHWUDHWKRNVL�SURSDQ�QXPXQH�

JLEL�oDOÕúÕOGÕ��øNL�DEVRUEDQV�GH÷HUL�DUDVÕQGDNL�IDUN�QPRO����PJ�GRNX�ELULPLQGH�GRNX�

PDORQGLDOGHKLW��0'$��PLNWDUÕ�RODUDN�EHOLUOHQGL�

gUQHN�$EVRUEDQVÕ

+HVDSODPD��0'$�QPRO����PJ�\Dú�GRNX� ���������������� ��;�6WDQGDUW�.RQVDQWUDV\RQX

6WDQGDUW�$EVRUEDQVÕ

úHNOLQGH�\DSÕOGÕ�

�����3KRVSKDWH�%XIIHUHG�6DOLQH��3%6��7DPSRQ�+D]ÕUODQPDVÕ

ø]RWRQLN�1D&O�3K�����RODFDN�úHNLOGH�IRVIDWOD�WDPSRQODQDUDN�KD]ÕUODQGÕ�

�����øODoODUÕQ�+D]ÕUODQPDVÕ

10'$��3%6�LOH�VWRN�VRO�V\RQ�ROXúWXUXODUDN���QPRO������FF�RODFDN�úHNLOGH�KD]ÕUODQGÕ�

2ODQ]DSLQ� SL\DVDGD�PHYFXW�VROXV\RQGDQ�LQWUDSHULWRQHDO��PJ�NJ�YH���PJ�NJ�RODFDN�

úHNLOGH�NXOODQÕOGÕ�

�����øVWDWLVWLNVHO�<|QWHP

6RQXoODU�KHU�JUXEXQ�RUWDODPDVÕ�YH�RUWDODPDGDQ�VWDQGDUW�GHYLDV\RQ�LOH�YHULOPLúWLU�*UXSODU�

DUDVÕQGD�IDUN�ROXS�ROPDGÕ÷ÕQÕQ�NDUúÕODúWÕUPDODUÕ�RQH��ZD\�$129$��WHVWL��LNLQFL�JUXS�LOH�GL÷HU�

JUXSODU�DUDVÕQGD�NDUúÕODúWÕUPD�SRVW�KRF�VFKHIIH�WHVWL�NXOODQÕODUDN�\DSÕOPÕúWÕU�
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���%8/*8/$5

�����+LVWRSDWRORMLN�%XOJXODU

+LVWRSDWRORMLN�LQFHOHPHGH�UHWLQD�WDEDNDODUÕQGD�LQFHOPH�YH�ND\ÕS�J|VWHUHQ�SHULIHULN�UHWLQD�

GLNNDWH�DOÕQPDGÕ� VDGHFH�DUND�NXWXS�UHWLQDVÕ�LQFHOHQGL� 5HVLP��¶GH�KHUKDQJL�ELU�LODo�

X\JXODQPD\DQ�QRUPDO�UDW�UHWLQDVÕ�NHVLWL���*UXS����J|U�OPHNWHGLU��5HVLP��¶GH�LQWUDYLWUHDO�

10'$�HQMHNWH�HGLOHQ��*UXS����ELU�UDW�UHWLQDVÕ�NHVLWL�J|U�OPHNWHGLU��10'$¶�QÕQ�WRNVLVLWHVLQH�

ED÷OÕ�RODUDN�JDQJOLRQ�K�FUH�VD\ÕVÕ�ROGXNoD�D]DOPÕú�ROXS�LVNHPL�EXOJXODUÕ�J|]OHQPHNWHGLU�



��

5HVLP��� +HKDQJL�ELU�LODo�X\JXODQPD\DQ�UDW�UHWLQDVÕ�NHVLWL��+(;����

5HVLP��� 10'$�LOH�LVNHPL�ROXúWXUXODQ�UDW�UHWLQDVÕ�NHVLWL��+(;������*DQJOLRQ�K�FUH�

WDEDNDVÕ�YH�Lo�Q�NOHHU�WDEDNDGD�EHOLUJLQ�|GHP�LQFH�RN���JDQJOLRQ�K�FUHOHULQGH�ND\ÕS��NDOÕQ�

RN��YH�SLNQR]�oLIW�RN��YH�GÕú�Q�NOHHU�WDEDNDGD�|GHP�NÕUPÕ]Õ�RN��L]OHQPHNWHGLU�
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10'$�YH�RODQ]DSLQ�YHULOHQ�LNL�JUXSWD��*UXS���YH����JDQJOLRQ�K�FUH�VD\ÕODUÕQGD�NRUXQPD

YH�LVNHPL�EXOJXODUÕQGD�G�]HOPH�J|U�OPHNWHGLU��5HVLP���YH�5HVLP����

5HVLP��� 10'$�LOH�LVNHPL�ROXúWXUXODQ�YH�LNL�KDIWD�V�UH\OH���PJ�NJ�J�Q�RODQ]DSLQ�

X\JXODQDQ�JUXSWD�QRUPDOH�\DNÕQ�J|U�Q�PGH�UHWLQD�NHVLWL �+(;����



��

5HVLP��� 10'$�LOH�LVNHPL�ROXúWXUXODQ�YH�LNL�KDIWD�V�UH\OH����PJ�NJ�J�Q�RODQ]DSLQ�

X\JXODQDQ�JUXSWD�� JDQJOLRQ�K�FUH WDEDNDVÕQGD�KDILI�|GHP�RN��GÕúÕQGD�QRUPDO�J|U�Q�PGH�

UHWLQD�NHVLWL��+(;����
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10'$�YHULOHUHN�LVNHPL�ROXúWXUXODQ�JUXSWD�JDQJOLRQ�K�FUH�VD\ÕVÕ�ROGXNoD�D]DOPÕúNHQ�

RODQ]DSLQ�YH�10'$�YHULOHQ�LNL�JUXSWD�LVNHPLGHQ�HWNLOHQHQ�JDQJOLRQ�K�FUH�VD\ÕVÕ�ROGXNoD�D]�

J|]OHQGL��10'$�YHULOHQ�JUXSWD �*UXS����JDQJOLRQ�K�FUH�PHG\DQ�GH÷HUL �������������

EXOXQGX��KHUKDQJL�ELU�LODo�X\JXODQPD\DQ�QRUPDO�JUXSWD��*UXS����JDQJOLRQ�K�FUH�PHG\DQ�

GH÷HUL��������������EXOXQGX��øVWDWLVWLNVHO�RODUDN�JUXSODU�DUDVÕQGDNL�IDUN�DQODPOÕ�EXOXQGX�

�S���������*UDILN�����

*UDILN��� +HKDQJL�ELU�LODo�X\JXODQPD\DQ�QRUPDO�JUXSOD�10'$�LOH�LVNHPL�ROXúWXUXODQ�

JUXEXQ�5*+�VD\ÕODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕ

QRUPDO 10'$

L ODo
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�����

�����

�����

�����

5
*
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�PJ�NJ�J�Q�RODQ]DSLQ�YH�10'$�YHULOHQ�JUXSWD �*UXS����JDQJOLRQ�K�FUH�PHG\DQ�GH÷HUL�

�������������EXOXQGX��10'$�YHULOHUHN�LVNHPL�ROXúWXUXODQ�JUXSOD�*UXS���DUDVÕQGD�

LVWDWLVWLNVHO�DQODPOÕ�IDUN�EXOXQGX�S���������*UDILN�����

*UDILN��� �PJ�NJ�J�Q�RODQ]DSLQ�YH�10'$�YHULOHQ�JUXSOD�10'$�LOH�LVNHPL�ROXúWXUXODQ�

JUXEXQ�5*+�VD\ÕODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕ

10'$ ��PJ�NJ�RODQ]DSLQ�10'$

L ODo

����

�����

�����

�����

�����

5
*
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��PJ�NJ�J�Q�RODQ]DSLQ�YH�10'$�YHULOHQ�JUXSWD �*UXS����JDQJOLRQ�K�FUH�PHG\DQ�GH÷HUL�

�������������EXOXQGX��10'$�YHULOHUHN�LVNHPL�ROXúWXUXODQ�JUXSOD�*UXS���DUDVÕQGD�LVWDWLVWLNVHO�

DQODPOÕ�IDUN�EXOXQGX�S���������*UDILN�����

*UDILN�� � � ��PJ�NJ�J�Q�RODQ]DSLQ�YH�10'$�YHULOHQ�JUXSOD�10'$�LOH�LVNHPL�

ROXúWXUXODQ�JUXEXQ�5*+�VD\ÕODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕ�

10'$ ���PJ�NJ�RODQ]DSLQ�10'$

L ODo
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�����

�����

�����

�����
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��PJ�NJ�J�Q�RODQ]DSLQ�YH�10'$�YHULOHQ�JUXSOD��PJ�NJ�J�Q�RODQ]DSLQ�YH�10'$�

YHULOHQ�JUXS�DUDVÕQGD�LVWDWLVWLNVHO�DQODPOÕ�IDUN�WHVSLW�HGLOPHGL�S!������*UDILN����

*UDILN������PJ�NJ�J�Q�RODQ]DSLQ�YH�10'$�YHULOHQ�JUXSOD��PJ�NJ�J�Q�RODQ]DSLQ�YH�

10'$�YHULOHQ�JUXEXQ�5*+�VD\ÕODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕ�

��PJ�NJ�RODQ]DSLQ�10'$
���PJ�NJ�RODQ]DSLQ�10'$

L ODo

����

�����

�����

�����

�����
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�����%L\RNLP\DVDO�%XOJXODU

10'$�YHULOHUHN�LVNHPL�ROXúWXUXODQ�JUXSWD�0'$�G�]H\L���RODQ]DSLQ�YH�10'$�YHULOHQ�

LNL�JUXED�YH�QRUPDO�JUXED��J|UH��\�NVHN��EXOXQGX��10'$�YHULOHQ�JUXSWD�*UXS����0'$�

PHG\DQ�GH÷HUL���������������EXOXQGX��KHUKDQJL�ELU�LODo�X\JXODQPD\DQ�QRUPDO��JUXSWD��*UXS�

���0'$��PHG\DQ�GH÷HUL��������������EXOXQGX��øVWDWLVWLNVHO�RODUDN�JUXSODU�DUDVÕQGDNL�IDUN�

DQODPOÕ�EXOXQGX��S���������*UDILN�����

*UDILN����+HKDQJL�ELU�LODo�X\JXODQPD\DQ�QRUPDO�JUXSOD�10'$�LOH�LVNHPL�ROXúWXUXODQ�

JUXEXQ�0'$�GH÷HUOHULQLQ�NDUúÕODúWÕUÕOPDVÕ��

QRUPDO QPGD

L ODo
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�PJ�NJ�J�Q�RODQ]DSLQ�YH�10'$�YHULOHQ�JUXSWD�*UXS����0'$�PHG\DQ�GH÷HUL����������

������EXOXQGX��10'$�YHULOHUHN�LVNHPL�ROXúWXUXODQ�JUXSOD�*UXS���DUDVÕQGD�LVWDWLVWLNVHO�

DQODPOÕ�IDUN�EXOXQGX�S���������*UDILN�����

*UDILN�����PJ�NJ�J�Q�RODQ]DSLQ�YH�10'$�YHULOHQ�JUXSOD�10'$�LOH�LVNHPL�ROXúWXUXODQ�

JUXEXQ�0'$�GH÷HUOHULQLQ�NDUúÕODúWÕUÕOPDVÕ��

QPGD ��PJ�NJ�RODQ]DSLQ���QPGD

L ODo
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��PJ�NJ�J�Q�RODQ]DSLQ�YH�10'$�YHULOHQ�JUXSWD��*UXS����0'$�PHG\DQ�GH÷HUL���������

�����EXOXQGX��10'$�YHULOHUHN�LVNHPL�ROXúWXUXODQ�JUXSOD�*UXS���DUDVÕQGD�LVWDWLVWLNVHO�

DQODPOÕ�IDUN�EXOXQGX�S���������*UDILN�����

*UDILN��� ��PJ�NJ�J�Q�RODQ]DSLQ�YH�10'$�YHULOHQ�JUXSOD�10'$�LOH�LVNHPL�

ROXúWXUXODQ�JUXEXQ�0'$�GH÷HUOHULQLQ�NDUúÕODúWÕUÕOPDVÕ�

QPGD ��PJ�NJ�RODQ]DSLQ���QPGD

L ODo
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�����
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��PJ�NJ�J�Q�RODQ]DSLQ�YH�10'$�YHULOHQ�JUXSOD��PJ�NJ�J�Q�RODQ]DSLQ�YH�10'$�

YHULOHQ�JUXS�DUDVÕQGD�LVWDWLVWLNVHO�DQODPOÕ�IDUN�WHVSLW�HGLOPHGL�S!������*UDILN����

*UDILN������PJ�NJ�J�Q�RODQ]DSLQ�YH�10'$�YHULOHQ�JUXSOD��PJ�NJ�J�Q�RODQ]DSLQ�YH�

10'$�YHULOHQ�JUXEXQ�0'$�GH÷HUOHULQLQ�NDUúÕODúWÕUÕOPDVÕ�

��PJ�NJ�RODQ]DSLQ���QPGD
��PJ�NJ�RODQ]DSLQ���QPGD

L ODo
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*UXSODUGDNL�0'$¶QÕQ�PHG\DQ�GH÷HUOHUL�WDEOR��¶GH�J|VWHULOPLúWLU�

7DEOR����*UXS���������¶�Q�0'$�G�]H\OHULQLQ�PHG\DQ�GH÷HUOHUL��

*UXS�

�1RUPDO�

*UXS���

�10'$�

*UXS��

��PJ�NJ�

RODQ]DSLQ�10'$�

*UXS��

���PJ�NJ�

RODQ]DSLQ�10'$�

0'$��QPRO�JU�GRNX� ��������� ���������� ���������� ����������
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���7$57,ù0$

5HWLQDO�LVNHPL��UHWLQDQÕQ�PHWDEROLN�LKWL\DoODUÕQÕ�NDUúÕODPDN�LoLQ�JHUHNOL�NDQÕQ�

VD÷ODQDPDGÕ÷Õ�ELU�GXUXPGXU� 1|URSURWHNVL\RQ�LVH�KDVDUODQPD�ULVNL�DOWÕQGDNL�|OP�ú�YH\D�

|OPHNWH�RODQ�K�FUHOHU�DUDVÕQGD�EXOXQDQ�VD÷OÕNOÕ�Q|URQODUÕQ�NRUXQPDVÕGÕU��5HWLQD�VLQLU�OLIL�

WDEDNDVÕQÕQ�IRQNVL\RQXQX�GHYDP�HWWLUHELOPHVL�LoLQ�UHWLQDQÕQ�X\JXQ�ELU�úHNLOGH�NDQODQPDVÕ�

JHUHNLU��%X�KDVVDV�VLQLU�OLIL�WDEDNDVÕQGD�EHVLQ�YH�RNVLMHQ�VD÷ODQPDVÕ�YH�DWÕN�PDGGHOHULQ�

X]DNODúWÕUÕODELOPHVL�LoLQ�GHYDPOÕ�ELU�NDQ�SHUI�]\RQX�ROPDOÕGÕU����

6RQ \ÕOODUGD��YDVN�OHU�DQRUPDOOLNOHUOH�JORNRP�DUDVÕQGD�ELU�ED÷ODQWÕ�YDU�PÕ�VRUXVXQD�

7LHOVFK�-0�YH�DUN��%DOWLPRUH�*|]�$UDúWÕUPDVÕQGD���%DOWLPRUH�(\H�6XUYH\���\DQÕW�EXOPXúWXU��

%X�oDOÕúPD RN�OHU�SHUI�]\RQ�EDVÕQFÕ\OD�JORNRP�SUHYDODQVÕ�DUDVÕQGD�DoÕN�ELU�ED÷ODQWÕ�

EXOXQGX÷XQX�RUWD\D�NR\PXúWXU� ���2N�OHU�SHUI�]\RQ�EDVÕQFÕ�G�ú�N�RODQ�KDVWDODUGD�JORNRP�

ULVNLQLQ���NDW�GDKD�\�NVHN�ROGX÷X�WHVSLW�HGLOPLúWLU��'LHOHPDQV�,��/HVNH�0&��%RQRPL�/�YH�DUN�

\DSWÕ÷Õ�oDOÕúPDODUGD DoÕN�DoÕOÕ�JORNRPXQ�RN�OHU�NDQ�DNÕPÕQGDNL�GH÷LúPHOHUH�YH�

RWRUHJ�ODV\RQXQ�ER]XOPDVÕQD�HúOLN�HWWL÷LQL�J|VWHUPHNWHGLU� �����

$QDWRPLN�RODUDN�RSWLN�VLQLU�YDVN�OHU�ELU�NDQODQPD�\DWD÷ÕQGD�EXOXQPDNWDGÕU�YH�EX�GXUXP�

YDVN�OHU�\HWHUVL]OL÷H�GX\DUOÕOÕ÷ÕQÕ�DUWÕUPDNWDGÕU� ���+LWFKLQJV�5$�YH�6SDHWK�*/�WDUDIÕQGDQ�

\DSÕODQ�IORUHVDQ�DQML\RJUDIL�oDOÕúPDODUÕQGD�DoÕN�DoÕOÕ�JORNRP�YH�QRUPRWDQVLI�JORNRP�GD�RSWLN�

VLQLUGH��UHWLQDO�YH�UHWUREXOEDU�GRODúÕPGD�IDUNOÕ�WLSWH�GHIHNWOHU�ROGX÷X�J|VWHULOPLúWLU����

)ODPPHU�YH�DUNDGDúODUÕ�J|]�DUNDVÕ�NDQ�DNÕP�KÕ]ODUÕQÕQ�|]HOOLNOH�LOHUOH\LFL�J|UPH�DODQÕ�

KDVDUÕ�J|VWHUHQ�ROJXODUGD�GDKD�EHOLUJLQ�ROPDN��]HUH�SDWRORMLN�GH÷HUOHU�J|VWHUGL÷LQL�

ELOGLUPLúOHUGLU��$\QÕ�JUXS�ELU�EDúND�oDOÕúPDGD�J|]�DUNDVÕ�NDQ�DNÕPÕQGD�GH÷LúLNOLN�J|VWHUHQ�

ROJXODUGD��+HLGHOEHUJ�UHWLQD�IORZPHWUHVL�LOH�VDSWDQDQ�RSWLN�VLQLU�NDQ�DNÕPÕQGD�GD�GH÷LúLNOLN�

VDSWDQGÕ÷ÕQÕ�J|VWHUPLúOHUGLU��*UHYH�YH�DUNDGDúODUÕ��QRUPDO�EDVÕQoOÕ�JORNRP�ROJXODUÕQGD�

|]HOOLNOH�NRURLG�NDQ�DNÕPÕ�\DYDúODUNHQ��SULPHU�DoÕN�DoÕOÕ�JORNRP�ROJXODUÕQGD�UHWLQD�

GRODúÕPÕQGD�JHFLNPH�ROGX÷XQX�VDSWDPÕúODUGÕU� ����3HUI�]\RQ�EDVÕQFÕ�GH÷LúLNOLNOHUL��VLVWHPLN�

KLSRWDQVL\RQ��DUWHUL\HO�NDQ�EDVÕQFÕQGD�JHFH�G�úPHOHUL��YD]RVSD]P��GLVN�NDQDPDODUÕ��DUWPÕú�

NDQ�YLVNR]LWHVL�YH�RSWLN�VLQLU�EDúÕQÕ�EHVOH\HQ�N�o�N�NDQ�GDPDUODUÕQGD�GLUHQo�DUWÕúÕ�JLEL�oRN�
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VD\ÕGD�GDPDUVDO�ULVN�IDNW|U��ROGX÷X�J|U�OPHNWHGLU��%XQD�LODYH�RODUDN�PXKWHPHOHQ�KDVDUOÕ�

RWRUHJXODV\RQ�PHNDQL]PDVÕ�GD�WHN�EDúÕQD�YH\D�GL÷HU�IDNW|UOHU�LOH�ELUOLNWH��]DPDQ�]DPDQ�YH\D�

GHYDPOÕ�RODUDN�LVNHPL�\H�\RO�DoDELOLU��%XQXQ�VRQXFXQGD�RSWLN�VLQLU��\�NVHN�J|] LoL�EDVÕQFÕQD�

GDKD�KDVVDV�KDOH�JHOHELOLU�YH\D�EDVÕQo�\�NVHNOL÷L�JHOLúPHNVL]LQ�RSWLN�VLQLUGH�KDVDU�JHOLúHELOLU��

%XQODU�DUDVÕQGDNL�LOLúNLOHULQ�D\GÕQOÕ÷D�NDYXúPDVÕ�LoLQ�GDKD�LOHUL�DUDúWÕUPDODUD�JHUHNVLQLP�

YDUGÕU�����6RQ�\DSÕODQ�DUDúWÕUPDODU��LOHUOH\LFL�J|UPH�DODQÕ�KDVDUÕ�J|VWHUHQ�JORNRP�ROJXODUÕQGD�

VLVWHPLN�DUWHU�EDVÕQFÕQGD�JHFHOHUL�G�úPH�ROGX÷XQX�J|VWHUPLúWLU��&KXQJ�YH�DUN��\DSWÕNODUÕ�ELU�

oDOÕúPDGD��JHFHOHUL�DUWHU\HO�NDQ�EDVÕQFÕ�G�úHQ�JORNRP�ROJXODUÕQGD��J|]�DUNDVÕ�NDQ�DNÕP�

KÕ]ODUÕQGD�D]DOPD�VDSWDQGÕ÷ÕQÕ�ELOGLUPLúOHUGLU� ��

dDOÕúPDODU�JORNRP�KDVWDODUÕQGD�RN�OHU�NDQ�DNÕPÕQÕ�DUWÕUDQ�DMDQODU��]HULQGH�

\R÷XQODúPDNWDGÕU�YH�NDOVL\XP�NDQDO�EORN|UOHUL�EX�W�U�DMDQODU�LoLQGH�\HUDOÕU� .LWD]DZD�YH�DUN��

��D\OÕN�ELU�RUDO�QLIHGLSLQ�WHGDYLVL�VRQUDVÕQGD�QRUPRWDQVLI�JORNRP�KDVWDODUÕQÕQ�J|UPH�DOQÕQGD�

G�]HOPHOHU�J|VWHUPLúOHUGLU� ���+DULQR�LVH�NHGLOHUGH�LQWUDYHQ|]�QLNDUGLSLQ�YHULOPHVLQL WDNLEHQ�

ODVHU�GRSOHU�IORZPHWUH�LOH�RSWLN�VLQLU�EDúÕ�NDQ�DNÕPÕQGD�DUWÕú�WHVSLW�HWPLúWLU� ���7RPLWD�YH�DUN�

WDUDIÕQGDQ�\DSÕODQ�oDOÕúPDGD�QLOYDGLSLQLQ�WDYúDQODUGD�RSWLN�VLQLU�EDúÕ��NRURLG�YH�UHWLQDGD�NDQ�

DNÕP�KÕ]ÕQÕ��QRUPRWDQVLI�JORNRP�KDVWDODUÕQGD�LVH�RSWLN�VLQLU�EDúÕ�NDQ�DNÕP�KÕ]ÕQÕ�DUWÕUGÕ÷Õ�

J|VWHULOPLúWLU�����2EVRUQH�YH�DUN�ELU�EHWD�±�EORN|U�RODQ�EHWDNVRORO��Q�D\QÕ�]DPDQGD�NDOVL\XP�

NDQDO�EORNH�HGLFL�HWNLVL�QHGHQL\OH�ELU�Q|URQ�NRUX\XFX�DMDQ�RODUDN�HWNL�HWWL÷LQL�LIDGH�

HWPHNWHGLUOHU� ��������

6RQ�\ÕOODUGD�\DSÕODQ�oDOÕúPDODUGD�RN�OHU�NDQ�DNÕPÕQÕQ�JORNRPGD�|QHPOL�URO�R\QDGÕ÷ÕQÕQ�

J|VWHULOPHVLQGHQ�VRQUD�JORNRP�WHGDYLOHULQGH�NXOODQÕODQ�LODoODUÕQ�RN�OHU�NDQ�DNÕPÕ��]HULQH�

HWNLVL�LQFHOHQPLúWLU�

<DSÕODQ�oDOÕúPDODUGD KD\YDQ�PRGHOOHULQGH�Į��VHOHNWLI�DGUHQHUMLN�UHVHSW|U�DJRQLVWL�RODQ�

EULPRQLGLQLQ�oHúLWOL�RN�OHU�KDVDUODUGDQ�VRQUD�ROXúDQ�UHWLQDO�JDQJOLRQ�K�FUHVL�ND\EÕQÕ�D]DOWWÕ÷Õ

J|VWHULOPLúWLU� $QFDN�EX�Q|URQ�NRUX\XFX�|]HOO LNOHU�LQVDQODUGD�\D�GD�JORNRPGD�

GH÷HUOHQGLULOPHPLúWLU��/DFKNDU�<�YH�DUN��&DUOVVRQ�$0�YH�DUN�\DSWÕ÷Õ�oDOÕúPDODUGD�

EULPRQLGLQLQ�RN�OHU�KLSHUWDQVLI�KDVWDODUGD�UHWUREXOEDU�\D�GD�UHWLQDO�NDQ�DNÕPÕ��]HULQGH�HWNLVL�

ROPDGÕ÷Õ�J|VWHULOPLúWLU�������

0DUWLQH]�$��%HUQG�$6�YH�DUN�\DSWÕ÷Õ�oDOÕúPDODUGD�NDUERQLN�DQKLGUD]�LQKLELW|U��RODQ�

GRU]RODPLGLQ�JORNRPGD��RN�OHU�NDQ�DNÕPÕ��]HULQGH�ROXPOX�HWNLVL�ROGX÷X�J|VWHULOPLúWLU��%X�

LODFÕQ�JORNRP�KDVWDODUÕQGD�WRSLNDO�RODUDN�X\JXODQPDVÕQGDQ�VRQUD�UHWUREXOEDU��NRURLGDO��YH�

UHWLQDO�NDQ�DNÕPODUÕQÕQ�G�]HOGL÷L�J|VWHULOPLúWLU� ����� 'RU]RODPLGLQ�J�oO��ELU�YD]RGLODWDW|U�

RODQ�NDUERQGLRNVLW�NRQVDQWUDV\RQXQX�DUWÕUDUDN�RN�OHU�NDQ�DNÕPÕ�DUWÕúÕ�VD÷ODGÕ÷Õ�

G�ú�Q�OPHNWHGLU��



��

+DUULV�$��(YDQV�':�YH�DUN��QRQ�VHOHNWLI���EORNHU�RODQ�WLPRORO�Q�JORNRP�YH�RN�OHU�

KLSHUWDQVL\RQ�KDVWDODUÕQGD�UHWUREXOEDU�YH�NRURLGDO�DNÕP��]HULQGHNL�HWNLOHULQL�LQFHOH\HQ�

oDOÕúPDODUÕQGD�RN�OHU�NDQ�DNÕPÕ��]HULQGH�oRN�D]�HWNLVL�YDUGÕU� �������+DUULV�$��6SDHWK�*/�YH�

DUN�LVH�\DSWÕNODUÕ�oDOÕúPDGD�VHOHNWLI���EORNHU�RODQ�EHWDNVRORO�Q�RN�OHU�NDQ�DNÕPÕ��]HULQGH�

ROXPOX�HWNLOHULQLQ�EXOXQGX÷XQX�YH�Q|URQDO�NRUXPD�VD÷ODGÕ÷ÕQÕ�WHVSLW�HWPLúOHUGLU���������

'RSDPLQ�DQWDJRQLVWOHULQLQ�RN�OHU�NDQ�DNÕPÕ��]HULQH�HWNLVL�&KLRX�*&� &KHQ�<-�YH�/L�%+�

QLQ�����������\ÕOODUÕQGD�\DSWÕNODUÕ�oDOÕúPDODUD�GD\DQPDNWDGÕU��'RSDPLQ�DQWDJRQLVWOHULQLQ�

RN�OHU�HWNLOHUL�LOH�LOJLOL�oDOÕúPDODU�VÕQÕUOÕ�VD\ÕGDGÕU��%XQD�UD÷PHQ�\DSÕODQ�oDOÕúPDODU�GRSDPLQ�

DQWDJRQLVWOHULQLQ�RN�OHU�HWNLOHUL�LOH�LOJLOL�ELU�ILNLU�YHUPHNWHGLU�

&KLRX�*&�YH�&KHQ�<-�WDUDIÕQGDQ�\DSÕODQ�oDOÕúPDGD�RN�OHU�KLSHUWDQVLI�WDYúDQODUGD�

GRSDPLQ�DQWDJRQLVWOHUL�RODQ�WULIOXSHULGRO��PRSHURQH��OHQSHURQH�YH�VSLSHURQH�X\JXODQPÕú���

NRURLGDO��UHWLQDO�YH�VLOL\HU�NDQ�DNÕPODUÕQÕQ�DUWWÕ÷Õ�EXOXQPXúWXU��'RSDPLQ�DQWDJRQLVWOHULQLQ�

SLORNDUSLQ�YH\D�WLPRORO¶H�ED÷OÕ�ROXúDQ�NROLQHUMLN�YH\D�DGUHQHUMLN�\DQ�HWNLOHUH�VHEHS�ROPDGDQ�

JORNRPGD�YH�RN�OHU�KLSHUWDQVL\RQGD�ID\GDOÕ�RODFD÷Õ�VRQXFXQD�YDUPÕúODUGÕU�� � 2SWLN�VLQLU�

EDúÕQÕQ�NDQ�GLQDPL÷L�NDOLWHVLQGH�GH÷LúPHOHU��EX�DODQGDNL��ODPLQD�NULEUR]D��JDQJOL\RQ�K�FUH�

DNVRQODUÕ��DVWURVLWOHU�YH�VDQWUDO�UHWLQDO�DUWHUL�GH�LoHUHQ�NRPSRQHQWOHUGH�KLSRNVL�EHQ]HUL�KDVDUD�

QHGHQ�ROXU��%XQXQ�VRQXFXQGD�HNVWUDVHO�OHU�JOXWDPDW�YH�*$%$�VHYL\HOHULQLQ�\�NVHOPHVL�

JDQJOL\RQ�K�FUHVLQLQ�IDUNOÕ�RUDQGD�GHSRODUL]DV\RQXQD�YH�GH÷LúHQ�KÕ]GD�K�FUH�|O�P�QH�

\RODoDU���%X�GXUXP�JDQJOL\RQ�K�FUH�|O�P�Q�Q IDUNOÕ�KÕ]ÕQÕ�GDKD�L\L�DoÕNODPDNWDGÕU��$\UÕFD��

JORNRP�KDVWDODUÕQÕQ�YLWUHXV�K�P|U�QGH�JOXWDPDW�G�]H\OHULQLQ�\�NVHOPHVLQLQ�QHGHQLQL�GH�

DoÕNODPDNWDGÕU�����

&KLRX�*&��/L�%+�WDUDIÕQGDQ�\DSÕODQ�oDOÕúPDGD�VDQWUDO�UHWLQDO�DUWHU�RNO�]\RQX�LOH�UHWLQDO�

LVNHPL�ROXúWXUXOPXú�YH�VRQUDVÕQGD�GRSDPLQ�DQWDJRQLVWOHUL�RODQ�FKORIOXSHURO��PHWRFORSUDPLGH��

WULIOXSHURO�YH�GURSHULGRO�X\JXODQPÕú�UHWLQDO�NDQ�DNÕPÕQÕQ�DUWWÕ÷Õ�WHVSLW�HGLOPLú� 'RSDPLQ�

DQWDJRQLVWOHULQLQ�LVNHPLN�UHWLQRSDWL�|QOHQPHVLQGH�YH�WHGDYLVLQGH�NXOODQÕODELOHFH÷L�VRQXFXQD�

YDUPÕúODUGÕU���

*ORNRPGD�Q|URQ�NRUXQPDVÕ�KD\YDQ�oDOÕúPDODUÕQD�GD\DQPDNWDGÕU��*DQJOL\RQ�K�FUH�|O�P��

YH�EXQX�L]OH\HQ�J|UPH�DODQÕ�ND\EÕQÕQ�QHGHQL�ULVN�IDNW|UOHUL�RODUDN�WDQÕPODQDQ�SHN�oRN�IDNW|UH�

ED÷OÕGÕU��+HUKDQJL�ELU�JORNRP�KDVWDVÕQGD��JDQJOL\RQ�K�FUH�|O�P���IDUNOÕ�ULVN�IDNW|UOHULQLQ�ELU�

NRPELQDV\RQXQD�ED÷OÕ�RODELOLU� �����*ORNRPXQ�HW\RORMLVLQGH�GDPDUVDO�IDNW|UOHULQ�|QHPOL�URO�

R\QDGÕ÷ÕQD�GDLU�NDQÕWODU�PHYFXWWXU��2SWLN�VLQLU�EDúÕ�oXNXUODúPDVÕQGDNL�IDUNOÕOÕNODU�KHP�

QRUPDO�EDVÕQoOÕ��KHP�GH�\�NVHN�EDVÕQoOÕ�J|]OHUGH�RUWD\D�oÕNWÕ÷ÕQÕ�J|]|Q�QH�DOÕUVDN�RUWDN�ELU�

SDWRJHQH]�ROPDVÕ�JHUHNWL÷LQL�G�ú�QHELOLUL]��



��

&KLRX �*&�QXQ�\DSW Õ÷ Õ � oD O Õ úPDGD�DQW LJ ORNRPDWR] � L ODo ODU ÕQ �H WN LQ O L÷ LQ LQ �

GH÷HUOHQGLULOPHVLQGH�YH�JORNRP�WDQÕVÕQGD�UHWLQD��NRURLG��RSWLN�VLQLU�EDúÕ�RN�OHU�NDQ�DNÕPÕ�

|Oo�P��YH�LQWUDRN�OHU�EDVÕQo�|Oo�P��ELUOLNWH�GH÷HUOHQGLULOPHOLGLU��dRN�\D\JÕQ�RODUDN

DQWLJORNRPDWR]�LODo�RODUDN�NXOODQÕODQ�EHWD�DGUHQHUMLN�EORNHUOHULQ�LQWUDRN�OHU�EDVÕQoODUÕ�

G�ú�UPHOHULQH�UD÷PHQ�KD\YDQODUGD�RN�OHU�NDQ�DNÕPÕQÕ�D]DOWWÕ÷Õ�YH�EX�QHGHQOH�JORNRP�

WHGDYLVLQGH�WHNUDU�GH÷HUOHQGLULOPHVL�JHUHNWL÷L�LIDGH�HGLOPHNWHGLU��'RSDPLQ�DQWDJRQLVWOHULQLQ�

NRURLGDO��UHWLQDO�YH�VLOL\HU�NDV�NDQ�DNÕPODUÕQÕ�DUWÕUGÕ÷Õ�YH�EX�DMDQODUÕQ�LVNHPL�VRQUDVÕ�UHWLQDO�

IRQNVL\RQODUÕ�L\LOHúWLUGL÷L��LVNHPLN�UHWLQRSDWL�WHGDYLVLQGH�YH�JORNRP�WHGDYLVLQGH�

NXOODQÕODELOHFH÷L�VRQXFXQD�XODúÕOPÕúWÕU����2SWLN�VLQLU�EDúÕQGD�ELUoRN�PLNUR�NDQ�GDPDUODUÕ�

EXOXQPDNWDGÕU�YH�EX�DODQGD�KHUKDQJL�ELU�EDVNÕ��|UQH÷LQ�EDVÕQo��ROPDVÕ�GXUXPXQGD��JDQJOL\RQ�

K�FUH�DNVRQODUÕQGD�PXKWHPHO�KDVDUGDQ�|QFH�EX�NDQ�GDPDUODUÕQGD�GH÷LúLPOHUH�QHGHQ�

RODFDNWÕU��%X�E|OJH\H�JHOHQ�NDQ�DNÕPÕQGD�GH÷LúPH��JDQJOL\RQ�K�FUH�DNVRQODUÕQÕQ�GD�GDKLO�

ROGX÷X�EX�DODQGDNL�W�P�NRPSRQHQWOHUGH�KLSRNVL�EHQ]HUL�KDVDUD�\RODoDELOLU��%X�GD��4XLJO\�YH�

PHVOHNWDúODUÕ�WDUDIÕQGDQ�J|VWHULOGL÷L�JLEL�DNVRQDO�WUDQVSRUWWD�ELU�D]DOPD\D�QHGHQ�RODELOLU��%D]Õ�

KDVWDODUGD�RSWLN�VLQLU�EDúÕQGD��GL÷HUOHULQH�J|UH�GDKD�D]�PLNUR�NDQ�GDPDUÕ�EXOXQDELOLU�YH�\Dú�

LOHUOHGLNoH�EX�NDQ�GDPDUODUÕ�LúOHYOHULQL�JHUHNWL÷L�úHNLOGH�\HULQH�JHWLUHPHPH\H�EDúOD\DELOLU�YH�

EX�KDVWDODU GDKD�E�\�N�SUREOHPOHUOH�NDUúÕODúDELOLUOHU��2SWLN�VLQLU�EDúÕQGD�NDQ�GD÷ÕOÕPÕQÕQ�

GLQDPL÷L��RWRUHJ�ODV\RQXQ�GR÷UX�\DSÕODPDPDVÕQÕ�GD�LoHUHQ�IDUNOÕ�ELUoRN�QHGHQOHUGHQ�GROD\Õ�

GH÷LúHELOLU�YH�EX�RSWLN�VLQLU�EDúÕQÕQ�W�P�E|O�POHULQGH�KLSRNVL�EHQ]HUL�KDVDUODUD�\RO�

DoDELOHFHNWLU�����

3UXQWH�&�YH�DUN�GRSDPLQ�UHVHSW|U�DQWDJRQLVWOHULQLQ�WDYúDQODUGD�LQWUDRN�OHU�EDVÕQo��]HULQH�

HWNLVLQL�DUDúWÕUPÕúODU��7DYúDQODUGD�'��YH�'��GRSDPLQ�UHVHSW|UOHULQLQ�LQWUDRN�OHU�EDVÕQo�

UHJ�ODV\RQXQGD�HWNLVL�ROGX÷XQX�J|VWHUPLúOHUGLU�'��UHVHSW|U�EORNDMÕQÕQ�YH�'��UHVHSW|U�

VWLP�ODV\RQXQ�LQWUDRN�OHU�EDVÕQFÕ�G�ú�UG�÷�Q��WHVSLW�HWPLúOHUGLU� %X�W�U�DMDQODUÕQ�JORNRPD�

ED÷OÕ�RN�OHU�KLSHUWDQVL\RQ�WHGDYLVLQGH�ID\GDOÕ�RODELOHFH÷L�VRQXFXQD�YDUPÕúODUGÕU� �

%L]LP�oDOÕúPDPÕ]GD�UDWODUD�LQWUDYLWUHDO�RODUDN�10'$�YHULOHUHN�UHWLQDO�LVNHPL�PRGHOL�

ROXúWXUXOGX��øVNHPL�VRQUDVÕ�LNL�JXUXED�IDUNOÕ�GR]ODUGD����YH���PJ�NJ�J�Q���LQWUDSHULWRQHDO�

RODUDN�LNL�KDIWD�V�UH\OH�RODQ]DSLQ�YHULOHUHN�Q|URQ�NRUX\XFX�HWNLVL�DUDúWÕUÕOGÕ� øNL�KDIWD�

VRQXQGD�KLVWRSDWRORMLN�RODUDN�UHWLQD�JDQJOLRQ�K�FUHOHUL�VD\ÕODUDN�YH�EL\RNLP\DVDO�RODUDN�

0'$�G�]H\OHULQH�EDNÕODUDN�VRQXoODU�GH÷HUOHQGLULOGL��øVNHPL�PRGHOOHULQGH�RODQ]DSLQLQ�UHWLQD�

JDQJOLRQ�K�FUH�VD\ÕODUÕQGD�NRUXPD�YH�L\LOHúPH�VD÷ODGÕ÷Õ��UHWLQD�0'$�G�]H\OHULQL�LVWDWLNVHO�

RODUDN�DQODPOÕ�G�]H\GH�D]DOWWÕ÷Õ�J|U�OG���øNL�IDUNOÕ�GR]GD�RODQ]DSLQ�YHULOHQ�JUXSODU�

NDUúÕODúWÕUÕOGÕ÷ÕQGD�DQODPOÕ�ELU�IDUN�WHVSLW�HGLOPHGL��gQFHNL�\ÕOODUGD�������YH����������&KLRX�

*&� &KHQ�<-���YH�&KLRX�*&��/L�%+���WDUDIÕQGDQ�\DSÕODQ�oDOÕúPDODUGD�NODVLN�GRSDPLQ�



��

DQWDJRQLVWOHULQLQ�NRURLGDO��UHWLQDO�YH�VLOL\HU�NDV�NDQ�DNÕPODUÕQÕ�DUWÕUGÕ÷Õ�YH�EX�DMDQODUÕQ�LVNHPL�

VRQUDVÕ�UHWLQDO�IRQNVL\RQODUÕ�L\LOHúWLUGL÷L��LVNHPLN�UHWLQRSDWL�WHGDYLVLQGH�YH�JORNRP

WHGDYLVLQGH�NXOODQÕODELOHFH÷L�VRQXFXQD�YDUÕOPÕúWÕU�

&VHUQDQVN\�YH�DUN�¶QÕQ�\DSWÕ÷Õ�oDOÕúPDGD�UDWODUD�LQWUDVHUREURYHQWULN�OHU�NDLQLN�DVLW�

YHULOHUHN�KLSRNDPSXVWD�Q|URWRNVLVLWH�ROXúWXUXOPXúWXU��6RQUDVÕQGD������YH���PJ�NJ�J�Q�ROPDN�

�]HUH�GH÷LúLN�GR]ODUGD�RODQ]DSLQ�X\JXODQPÕú�YH�RODQ]DSLQLQ�Q|URQ�NRUX\XFX HWNLVL�

GH÷HUOHQGLULOPLúWLU��2ODQ]DSLQ�\�NVHN�GR]XQGD�KLSRNDPSDO�Q|URQ�D]DOPDVÕQÕ�HQJHOOHGL÷L�

J|]OHQPLúWLU��2ODQ]DSLQ�JLEL�úL]RIUHQLGH�NXOODQÕODQ�LODoODUÕQ�HNVLWRWRNVLVLWH�\DSÕOPÕú�YH\D�

DSRSWRVLVOL�KD\YDQ�PRGHOOHULQGH�Q|URGHMHQHUDV\RQX�LQKLEH�HGHELOHFH÷LQH�GDLU�EXOJX�oRN�

NÕVÕWOÕGÕU��)DUEHU�YH�DUN��10'$�DQWDJRQLVWOHUL�X\JXODQDQ�UDWODUGD�RODQ]DSLQH��IOXSHUODSLQH�YH�

NOR]DSLQ¶LQ�Q|URGHMHQHUDV\RQX�EORNH�HWWL÷LQL�J|VWHUPLúOHUGLU��'DKD�\DNÕQ�]DPDQGD�

WHNUDUODQDQ�GR]ODUGD�SKHQF\FOLGLQH�X\JXODQDQ�UDWODUGD�EHQ]HU�VRQXoODU�:DQJ�YH�DUN��

WDUDIÕQGDQ�ELOGLULOPLúWLU��%X�Q|URQ�NRUX\XFX�HWNLOHULQ�PHNDQL]PDODUÕ�WDP�RODUDN�ELOLQPHPHNOH�

ELUOLNWH�NROLQHUMLN�UHVHSW|U�EORNDMÕ�ELU�KLSRWH]�RODELOLU��d�QN��10'$��*$%$�

Q|URWUDQVPLV\RQXQX�ER]DUDN�DúÕUÕ�DVHWLONROLQ�VDOÕQÕPÕQD�VHEHS�ROPDNWDGÕU��%X�oDOÕúPDGD�

RODQ]DSLQLQ�HWNLOHUL�oHúLWOL�PXVNDULQLN�NROLQHUMLN�UHVHSW|UOHUGHNL�DQWDJRQL]PDVÕQGDQ�

ND\QDNODQPDNWDGÕU��$OWHUQDWLI�ELU�PHNDQL]PD�RODQ]DSLQLQ�DSRSWRWLN�K�FUH�|O�P�\OH�LOLúNLOL�

RODQ�K�FUH�LoL�ROD\ODUGD�GLUHN�HWNLVL�RODELOLU��gUQH÷LQ�\DNÕQ�G|QHPGH�ELU�oDOÕúPDGD�

RODQ]DSLQLQ�V�SHURNVLW�GLVPXWD]�HNVSUHV\RQXQX�DUWÕUGÕ÷Õ�YH�G�ú�N�DILQLWHOL�VLQLU�E�\�PH�

IDNW|U�Q�Q�HNVSUHV\RQXQX�D]DOWWÕ÷Õ�YH�EX�PHNDQL]PD�LOH�K�FUH�|O�P�QGH�D]DOPD\D�VHEHS�

ROGX÷X�J|VWHULOPLúWLU�����

-XH �+H �YH �DUN �¶QÕQ�\DSWÕ÷Õ�oDOÕúPDGD�NDXGDW�SXWDPHQGH�PHWKDPSKHWDPLQH�LOH�

Q|URWRNVLVLWH�ROXúWXUXOPXú�YH�UDWODUD��PJ�NJ�J�Q�LQWUDSHULWRQHDO�RODQ]DSLQ�YHULOHUHN�Q|URQ�

NRUX\XFX�HWNL�DUDúWÕUÕOPÕúWÕU��2ODQ]DSLQLQ�KLSHUWHUPL\L�LQKLEH�HGHUHN�YH�DQWL�DSRSWRWLN�JHQ�

�U�Q����%FO�����D]DOPDVÕQÕ�|QOH\HUHN�Q|URQ�NRUX\XFX�HWNL�J|VWHUGL÷L�WHVSLW�HGLOPLúWLU��

2ODQ]DSLQLQ�Q|URQ�NRUX\XFX�HWNL�PHNDQL]PDVÕ�WDP�RODUDN�ELOLQPHPHNWHGLU��2ODVÕ�

PHNDQL]PDODUGDQ�ELULVL�RODQ]DSLQLQ�KLSRWHUPL�ROXúWXUPDVÕGÕU��0HWKDPSKHWDPLQH�QLQ�\DSWÕ÷Õ�

Q|URWRNVLVLWHQLQ�KLSHUWHUPL\H�ED÷OÕ�ROGX÷X�NHVLQOLN�ND]DQPÕúWÕU��%X�oDOÕúPDGD�

0HWKDPSKHWDPLQH�ED÷OÕ�KLSHUWHUPL�D]DOWÕODUDN�Q|URSURWHNWLI�HWNL�J|VWHULOPLúWLU��

0HWKDPSKHWDPLQH�D\QÕ�]DPDQGD�DQWL�DSRSWRWLN�JHQ��U�Q����%FO�����D]DOWDUDN�Q|URWRNVLVLWH�

ROXúWXUPDNWDGÕU��2ODQ]DSLQ�LVH�DQWL�DSRSWRWLN�JHQ��U�Q����%FO�����D]DOPDVÕQÕ�HQJHOOL\HUHN�

Q|URQ�NRUX\XFX�HWNL�ROXúWXUPDNWDGÕU�����

øOHULGH�UHWLQDO�LVNHPLGH�NXOODQÕOPD�LKWLPDOL�RODELOHFHN�RODQ�NODVLN�GRSDPLQ�

DQWDJRQLVWOHULQLQ�KHU�QH�NDGDU�WRSLNDO�\D�GD�ORNDO�NXOODQÕOPÕú�ROVD�GD�PXWODND�VLVWHPLN�\DQ�



��

HWNLOHUL�RODFDNWÕU��dDOÕúPDPÕ]GD�NODVLN�GRSDPLQ�DQWDJRQLVWOHULQH�J|UH�VLVWHPLN�\DQ�HWNLOHUL

�H[WUDSLUDPLGDO�VLVWHP�YH�JDVWURLQWHVWLQDO�VLVWHP��GDKD�D]�RODQ�\HQL�NXúDN���DWLSLN��GRSDPLQ�

DQWDJRQLVWL�RODQ�RODQ]DSLQLQ�UHWLQDO�LVNHPL�PRGHOLQGH�Q|URSURWHNWLI�HWNLVLQL�KLVWRSDWRORMLN�

RODUDN�UHWLQD�JDQJOLRQ�K�FUH�VD\ÕPÕ�\DSDUDN�DUDúWÕUPD\Õ�DPDoODGÕN��6RQXo�RODUDN�

oDOÕúPDPÕ]GD�RODQ]DSLQLQ�Q|URQ�NRUX\XFX�HWNLVLQLQ�ROGX÷X�WHVSLW�HGLOPLúWLU��<DOQÕ]�

RODQ]DSLQLQ�Q|URQ�NRUX\XFX�HWNL�PHNHQL]PDVÕ�WDP�RODUDN�ELOLQPHPHNWHGLU�YH�oHúLWOL�

KLSRWH]OHU�|QH�V�U�OPHNWHGLU��2ODQ]DSLQLQ�NODVLN�GRSDPLQ�DQWDJRQLVWOHULQH�EHQ]HU�

PHNDQL]PD\OD�RN�OHU�NDQ�DNÕPÕQÕ�DUWÕUDUDN�Q|URQ�NRUX\XFX�HWNLVL�ROGX÷X�G�ú�Q�OHELOLU�

2ODQ]DSLQLQ�RN�OHU�NXOODQÕPÕ\OD�LOJLOL�KHUKDQJL�ELU�oDOÕúPD�\RNWXU��dDOÕúPDODUGD�

RODQ]DSLQLQ�NDXGDW�SXWDPHQGH�YH�KLSRNDPSXVWD�Q|URQ�NRUX\XFX�HWNLVL�ROGX÷X�J|VWHULOPLúWLU�

%X�Q|URQ�NRUX\XFX�HWNL�PHNDQL]PDVÕ�LoLQ�oHúLWOL�KLSRWH]OHU�|QH�V�U�OP�ú�IDNDW�HWNL�

PHNDQL]PDVÕQÕQ�DoÕN�ROPDGÕ÷Õ�LIDGH�HGLOPLúWLU� <LQH�\DSÕODQ�oDOÕúPDODUGD�GL÷HU�GRSDPLQ�

DQWDJRQLVWOHULQLQ�RN�OHU�NDQ�DNÕPÕQÕ�DUWÕUGÕ÷Õ�WHVSLW�HGLOPLú�LVNHPLN�UHWLQRSDWL�YH�JORNRPGD�

NXOODQÕODELOHFH÷L�VRQXFXQD�YDUÕOPÕúWÕU� dDOÕúPDPÕ]�VRQXFXQGD�RODQ]DSLQLQ�RN�OHU�NDQ�DNÕPÕQÕ�

DUWÕUDUDN�Q|URQ�NRUX\XFX�HWNL�J|VWHUHELOHFH÷L�G�ú�Q�OPHNWHGLU��$\QÕ�]DPDQGD��2ODQ]DSLQ�

ROXúWXUXODQ�UHWLQDO�LVNHPL�PRGHOLQGH�UHWLQDO�JDQJOLRQ�K�FUH�VD\ÕODUÕQÕ�NRUX\DUDN�GD�Q|URQ�

NRUX\XFX�HWNL�J|VWHUPHNWHGLU��2ODQ]DSLQLQ�LVNHPLN�UHWLQRSDWL�YH�JORNRPGD�Q|URQ�NRUX\XFX�

|]HOOL÷L�QHGHQL\OH�NXOODQÕODELOPHVL�LoLQ�Q|URQ�NRUX\XFX�HWNL�PHNDQL]PDVÕ\OD�LOJLOL�GDKD�LOHUL�

oDOÕúPDODUD�JHUHNVLQLP�YDUGÕU�



��
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%X�oDOÕúPDGD�LQWUDYLWUHDO�10'$�YHULOHUHN�UHWLQDO�LVNHPL�ROXúWXUXOGX� $\QÕ�]DPDQGD�LNL�

KDIWD�V�UH\OH��PJ�NJ�YH���PJ��NJ�ROPDN��]HUH�LNL�IDUNOÕ�GR]GD�LQWUDSHULWRQHDO�RODQ]DSLQ�

YHULOHUHN�RODQ]DSLQLQ�Q|URSURWHNWLI�HWNLVLQLQ�QH�G�]H\GH�ROGX÷X�YH�LVNHPL\L�|QOHPHGH�IDUNOÕ�

GR]ODUÕQ�HWNLQOL÷LQL�DUDúWÕUPDN�DPDoODQPÕúWÕU�

+LVWRSDWRORMLN�VRQXoODU�

���10'$�YHULOHUHN�LVNHPL�ROXúWXUXODQ�JUXSWD�JDQJOLRQ�K�FUH�VD\ÕVÕ�KHUKDQJL�ELU�LODo�

X\JXODQPD\DQ�QRUPDO�JUXED�J|UH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�G�]H\GH�D]DOGÕ÷Õ�VDSWDQGÕ��RQH�

ZD\�$129$�WHVWL��S��������

�� �� PJ�NJ�J�Q�RODQ]DSLQ�YH�10'$�YHULOHQ�JUXSOD�10'$�YHULOHUHN�LVNHPL�ROXúWXUXODQ�

JUXS�DUDVÕQGD�JDQJOLRQ�K�FUH�VD\ÕODUÕ�DUDVÕQGD�LVWDWLVWLNVHO�DQODPOÕ�IDUN�EXOXQGX��RQH�ZD\�

$129$�WHVWL� S��������

�� � PJ�NJ�J�Q�RODQ]DSLQ�YH�10'$�YHULOHQ�JUXS�JDQJOLRQ�K�FUH�VD\ÕVÕ�10'$�YHULOHUHN�

LVNHPL�ROXúWXUXODQ�JUXSOD�DUDVÕQGD�LVWDWLVWLNVHO�DQODPOÕ�IDUN�EXOXQGX��RQH�ZD\�$129$�WHVWL�

S��������

�� �� PJ�NJ�J�Q�RODQ]DSLQ�YH�10'$�YHULOHQ�JUXSOD�� PJ�NJ�J�Q�RODQ]DSLQ�YH�10'$�

YHULOHQ�JUXS�DUDVÕQGD�UHWLQD�JDQJOLRQ�K�FUH�VD\ÕVÕ�DoÕVÕQGDQ�LVWDWLVWLNVHO�DQODPOÕ�IDUN�WHVSLW�

HGLOPHGL��S!�������

%L\RNLP\DVDO�VRQXoODU�

�� 10'$�YHULOHUHN�LVNHPL�ROXúWXUXODQ�JUXSWD�0'$�G�]H\L�KHUKDQJL�ELU�LODo�

X\JXODQPD\DQ�QRUPDO�JUXED�J|UH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�G�]H\GH�\�NVHN�VDSWDQGÕ �RQH�

ZD\�$129$�WHVWL��S��������



��

����� PJ�NJ�J�Q�RODQ]DSLQ�YH�10'$�YHULOHQ�JUXSOD�10'$�YHULOHUHN�LVNHPL�ROXúWXUXODQ�

JUXS�DUDVÕQGD�0'$�G�]H\L�DoÕVÕQGDQ�LVWDWLVWLNVHO�DQODPOÕ�IDUN�EXOXQGX��RQH�ZD\�$129$�

WHVWL� S��������

���� PJ�NJ�J�Q�RODQ]DSLQ�YH�10'$�YHULOHQ�JUXS�0'$�G�]H\L�10'$�YHULOHUHN�LVNHPL�

ROXúWXUXODQ�JUXSOD�DUDVÕQGD�LVWDWLVWLNVHO�DQODPOÕ�IDUN�EXOXQGX �RQH�ZD\�$129$ WHVWL�

S��������

�� �� PJ�NJ�J�Q�RODQ]DSLQ�YH�10'$�YHULOHQ�JUXSOD�� PJ�NJ�J�Q�RODQ]DSLQ�YH�10'$�

YHULOHQ�JUXS�DUDVÕQGD�0'$�G�]H\L�DoÕVÕQGDQ�LVWDWLVWLNVHO�DQODPOÕ�IDUN�WHVSLW�HGLOPHGL�

�S!�������
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*ORNRPGD�RUWD\D�oÕNDQ�UHWLQD�YH�RSWLN�VLQLU�OH]\RQODUÕQGD�HVDV�URO��UHWLQD�LVNHPLVLQLQ�

R\QDGÕ÷Õ�G�ú�Q�OPHNWHGLU� øVNHPLN�KDVDUD�ED÷OÕ�DSRSWR]LV�YH�Q|URQDO�K�FUH�|O�P��PH\GDQD�

JHOPHNWHGLU� *ORNRP�ELU�W�U�Q|URGHMHQHUDWLI�KDVWDOÕN�ROXS�SURJUHVLI�UHWLQD�JDQJOLRQ�K�FUH�

ND\EÕ\OD�VH\UHWPHNWHGLU� %X�HWNLOHUH�NDUúÕ�Q|URSURWHNWLI�PHNDQL]PDODU�LOH�NRUXPD�

VD÷ODQDELOLU�

%X�GHQH\VHO�oDOÕúPDGD�LQWUDYLWUHDO�10'$�YHULOHUHN�UHWLQDO�LVNHPL�ROXúWXUXOGX� $\QÕ�

]DPDQGD�LNL�KDIWD�V�UH\OH��PJ�NJ�YH���PJ��NJ�ROPDN��]HUH�LNL�IDUNOÕ�GR]GD�LQWUDSHULWRQHDO�

RODQ]DSLQ�YHULOHUHN�RODQ]DSLQLQ�Q|URSURWHNWLI�HWNLVLQLQ�QH�G�]H\GH�ROGX÷X�YH�LVNHPL\L�

|QOHPHGH � IDUNOÕ�GR]ODUÕQ�HWNLQOL÷LQL�DUDúWÕUPDN�DPDoODQPÕúWÕU� +LVWRSDWRORMLN�

GH÷HUOHQGLUPHGH�UHWLQD�JDQJOLRQ�K�FUH�VD\ÕVÕ��EL\RNLP\DVDO�GH÷HUOHQGLUPHGH�OLSLG�

SHURNVLGDV\RQ�J|VWHUJHVL�RODUDN�0'$�|Oo�P��\DSÕOGÕ�

dDOÕúPDPÕ]GD��RODQ]DSLQLQ�UHWLQD�JDQJOLRQ�K�FUH�ND\EÕQÕ� LVWDWLNVHO�RODUDN�DQODPOÕ�

D]DOWWÕ÷ÕQÕ���S�����������PJ�NJ�YH���PJ�NJ�LNL�IDUNOÕ�GR]�RODQ]DSLQ�X\JXODPD�DUDVÕQGD�

LVWDWLNVHO�DQODPOÕ�IDUN�ROPDGÕ÷ÕQÕ�VDSWDGÕN��S!������

$\UÕFD�EL\RNLP\DVDO�GH÷HUOHQGLUPHGH��RODQ]DSLQLQ�OLSLG�SHURNVLGDV\RQXQX�LVWDWLNVHO�

RODUDN�DQODPOÕ�D]DOWWÕ÷ÕQÕ���S������������PJ�NJ�YH���PJ�NJ�LNL�IDUNOÕ�GR]�RODQ]DSLQ�X\JXODPD�

DUDVÕQGD�LVWDWLNVHO�DQODPOÕ�IDUN�ROPDGÕ÷ÕQÕ�VDSWDGÕN��S!������

������dDOÕúPDPÕ]�J|VWHUPLúWLU�NL���RODQ]DSLQ���ROXúWXUXODQ�UHWLQDO�LVNHPL�PRGHOLQGH�UHWLQDO�

JDQJOLRQ�K�FUH�VD\ÕODUÕQÕ�NRUX\DUDN�Q|URQ�NRUX\XFX�HWNL�J|VWHUPHNWHGLU��2ODQ]DSLQLQ�LVNHPLN�

UHWLQRSDWL�YH�JORNRPGD�Q|URQ�NRUX\XFX�|]HOOL÷L�QHGHQL\OH�NXOODQÕODELOPHVL�LoLQ�Q|URQ�

NRUX\XFX�HWNL�PHNDQL]PDVÕ\OD�LOJLOL�GDKD�LOHUL�oDOÕúPDODUD�JHUHNVLQLP�YDUGÕU�

$QDKWDU�.HOLPHOHU��2ODQ]DSLQ� 10'$� 0'$� *ORNRP� 1|URSURWHNWLYLWH
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1(8523527(&7,9(�52/(�2)�2/$1=$3,1(�,1�10'$�5(/$7('�
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5HWLQD�LVFKHPLD�LV�WKRXJKW�WR�SOD\�WKH�EDVLF�UROH�LQ�UHWLQD�DQG�RSWLF�QHUYH�OHVLRQV��

*ODXFRPD�LV�D�NLQG�RI�QHXURGHJHQHUDWLYH�GLVRUGHU�ZKLFK�LV�FKDUDFWHUL]HG�E\�SURJUHVVLYH�

UHWLQD�JDQJOLRQ�FHOO�GHDWK��1HXURSURWHFWLYH�PHFKDQLVPV�PD\�EH�SURWHFWLYH�DJDLQVW�WKHVH�

HIIHFWV�

,Q�WKLV�H[SHULPHQWDO�VWXG\��UHWLQDO�LVFKHPLD�ZDV�FRPSULVHG�E\�LQWUDYLWUHDO�10'$�

LQMHFWLRQ��$GGLWLRQDOO\��RODQ]DSLQH�ZDV�DGPLQVWHUHG�LQWUDSHULWRQHDOO\�LQ�WZR�GLIIHUHQW�GRVDJHV�

DV���PJ�NJ�DQG����PJ�NJ��,W�LV�DLPHG�WR�ILJXUH�RXW�WKH�QHXURSURWHFWLYLW\�OHYHO�DQG�WKH�HIILFDF\�

RI�GLIIHUHQW�GRVDJHV�RI�RODQ]DSLQH�LQ�LVFKHPLD�SUHYHQWLRQ��7KH�DPRXQW�RI�UHWLQD�JDQJOLRQ�FHOOV�

LV�HYDOXDWHG�KLVWRSDWKRORJLFDOO\��%LRFKHPLFDOO\��0'$�LV�HYDOXDWHG�DV�DQ�LQGLFDWRU�RI�OLSLG�

SHUR[LGDWLRQ�

,Q�RXU�VWXG\��ZH�GHWHUPLQHG�WKDW�RODQ]DSLQH�KDG�PDGH�D�VWDWLVWLFDOO\�VLJQLILFDQW�

LQFUHDVHPHQW�LQ�UHWLQD�JDQJOLRQ�FHOO�GHDWK��S���������7KHUH�ZDVQ¶W�D�VWDWLVWLFDOO\�VLJQLILFDQW�

GLIIHUHQFH�EHWZHHQ�WKH�RODQ]DSLQ�GRVDJHV�RI���PJ�NJ�DQG����PJ�NJ�DFFRUGLQJ�WR�WKH�OLSLG�

SHUR[LGDWLRQ�SDUDPHWHU�

2XU�VWXG\�UHYHDOHG�WKDW�RODQ]DSLQH�KDG�D�QHXURSURWHFWLYH�UROH�LQ�FRPSULVHG�UHWLQDO�

LVFKHPLD�PRGHO�E\�SUHYHQWLQJ�WKH�JDQJOLRQ�FHOO�GHDWK��)XUWKHU�LQYHVWLJDWLRQV�DUH�QHHGHG�DERXW�

RODQ]DSLQH¶V�QHXURQ�SURWHFWLYH�PHFKDQLVP�IRU�XVLQJ�LW�DV�D�QHXURSURWHFWLYH�DJHQW�LQ�LVFKHPLF�

UHWLQRSDWK\�DQG�JODXFRPD�

.H\�:RUGV��2ODQ]DSLQH��10'$��0'$��*ODXFRPD��1HXURSURWHFWLYLW\
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�� &KLRX�*&� 7UHDWPHQW�RI�RSHQ�DQJOH�JODXFRPD�DQG�LVFKHPLF�UHWLQRSDWK\�ZLWK�GRSDPLQH�

DQWDJRQLVWV�-�2FXO�3KDUPDFRO�����6SULQJ��������������

���&KLRX�*&�&KHQ�<-�,PSURYHPHQW�RI�RFXODU�EORRG�IORZ�ZLWK�GRSDPLQH�DQWDJRQLVWV�RQ�

RFXODU�K\SHUWHQVLYH�UDEELW�H\HV��=KRQJJXR�<DR�/L�;XH�%DR������1RY�������������

��&KLRX�*&� /L�%+� (IIHFWV�RI�GRSDPLQH�DQWDJRQLVWV�RQ�UHWLQDO�%�ZDYH�UHFRYHU\�DIWHU�UHWLQDO�

LVFKHPLD��-�2FXO�3KDUPDFRO�������6XPPHU��������������

��3UXQWH�&�1XWWOL�,�0DUNVWHLQ�5�.RKOHU�&�(IIHFWV�RI�GRSDPLQH�'���DQG�'���UHFHSWRUV�RQ�

LQWUDRFXODU�SUHVVXUH�LQ�FRQVFLRXV�UDEELWV��-�1HXUDO�7UDQVP����������������������

��<DQRII�0� 'XNHU�-6��2SWKDOPROJ\��0RVE\�LQWHUQDWLRQDO�/WG��/RQGRQ������������

��2YDOÕ�7��5HWLQD�'HNROPDQÕ��1REHO�.LWDEHYL��$QNDUD������������

�� 6H]HQ )��*|]�+DVWDOÕNODUÕ��3DOPH�<D\ÕQFÕOÕN��$QNDUD������ ���������

���3RGRV�60��<DQRII�0��7H[ERRN�RI�2SKWKDOPRORJ\��5HWLQD�DQG�9LWUHRXV��/RQGRQ�������F��

���6QHOO�56��/HPS�0$��&OLQLFDO�$QDWRP\�RI�7KH�(\H��%ODFNZHOO�6FLHQWLILF�3XEOLFDWLRQ

������������

����/DKH\�-0��7XQo�0��.HDUQH\�-��0RGOLQVNL�%��.DR�+��-RKQVRQ�51��7DQDND�6� /DERUDWRU\�

HYDOXDWLRQ�RI�K\SHUFRDJXODEOH�VWDWHV�LQ�SDWLHQWV�ZLWK�FHQWUDO�UHWLQDO�YHLQ�RFFOXVLRQ�XQGHU�ILIW\�

VL[�\HDU�RI�DJH��2SKWKDOPRO�������������������

����%RX]DV�($��3RXUQDUDV�&-��'RQDWL�*��'LVWUXELWLRQ�DQG�UHJXODWLRQ�RI�WKH�RSWLF�QHUYH�KHDG�

WLVVXH�32���6XUY�2SKWKDOPRO�������������

����.D\DDOS�26�7ÕEEL�)DUPDNRORML����EDVNÕ�)HU\DO�0DWEDDFÕOÕN�$QNDUD���������FLOW����������

����0H\HU�3��)ODPPHU�-�:HQN�0��/�VKHU�7)��/RFDO�DFWLRQ�RI�WKH�UHQLQ�DQJLRWHQVLQ�V\VWHP�LQ�

SRUFLQH�RSKWKDOPLF�FLUFXODWLRQ��(IIHFWV�RI�$&(�LQKLELWRUV�DQG�DQJLRWHQVLQ�UHFHSWRU�DQWDJRQLVW��

øQYHVW�2SKWKDOPRO��9LV�6FL������������������

����<DQRII�0��)LQH�%6��2FXODU�SDWKRORJ\��$�WH[W�DQG�DWODV��UG HG��3KLODGHOSKLD��-�'�

/LSSLQFROW���������������



��

����6KDNLE�0��$VKWRQ�1��3DUW����8OWUDVWUXFWXUDO�FKDQJHV�LQ�IRFDO�UHWLQDO�LVFHPLD��%ULW��-��

2SKWDO� ����������������

��� 2VERUQH��11��8JDUWH��0��&KDR��0��YH�DUN� 1HXURSURWHFWLRQ�LQ�UHODWLRQ�WR�UHWLQDO�LVFKHPLD

DQG�UHOHYDQFH�WR�JODXFRPD��6XUY��RI��2SKWKDOPRO�����������������

����(UQVWHU�/��%LRFKHPLVWU\�RI�UHR[\JHQDWLRQ�LQMXU\��&ULW�FDUH�PHG������������������

����'HPRSRXORV�+%��)ODPQ�(6��3LHWURQLJR�''��6HOLJPDQ�0/��7KH�IUHH�UDGLFDO�SDWKRORJ\

DQG�WKH�PLFURFLUFXODWLRQ�LQ�WKH�PDMRU�FHQWUDO�QHUYRXV�V\VWHP�GLVRUGHUV��$FWD�3K\VLRO 6FDQG�

����������������

���.RQWRV�+$��:HL�(3��'LHWULFK�:'��1DYRUL�50��3RYOLVKRFN�-7��*KDWDN�15��0HFKDQLVP�RI

FHUHEUDO�DUWHULRODU�DEQRUPDOLWLHV�DIWHU�DFXWH�K\SHUWHQVLRQ��$P��-��3K\VLRO�������������������

��� :HL�(3� .RQWRV�+$��'LHWULFK�:'��3RYOLVKRFN�-7��(OOLV�()��,QKLELWLRQ�E\�IUHH�UDGLFDO�

VFDYHQJHUV�DQG�E\�F\FORR[\JHQDVH�LQKLELWRUV�RI�SLDO�DUWHULRODU�DEQRUPDOLWLHV�IURP�FRQFOXVLYH�

EUDLQ�LQMXU\�LQ�FDWV��&LUF�5HV� ����������������

����'DVJXVWD�$��(OHYDWHG�OLSLG�SHUR[LGDWLRQ�SURGXFWV�DQG�GHSOHWHG�WUDQVIHUULQ�OHYHOV�LQ�WKH�

SODVPD�RI�NLGQH\�WUDQVSODQW�UHFLSLHQWV��/LIH�VFLHQFHV�����������������

��� %DVDJD�+6� %LRFKHPLFDO�DVSHFWV�RI�IUHH�UDGLFDOV� %LRFKHP��&HOO�%LRO������������������

��� 1LNL�(��$QWLR[LGDQWV�LQ�UHODWLRQ�WR�OLSLG�SHUR[LGDWLRQ��&KHPLVWU\�DQG�SK\VLFV�RI�OLSLGV��

����������������

����.ULQVN\�1,��0HPEUDQH�DQWLR[LGDQWV��$QQDOV �1HZ<RUN�$FDGHP\�RI�6FLHQFHV������� ����

�������

���6WHSKHQV�5-��/LSLG�SHUR[LGDWLRQ�DQG�UHWLQDO�SKWRWR[LF�GHJHQHUDWLRQ�R[\JHQ�UDGLFDOV�LQ�

ELRORJ\�DQG�PHGLFLQH��3OHQXP�SUHV��1HZ�<RUN���������������

���$QGHUVRQ�5(��0DXGH�0%��1HLOVHQ�-&��(IIHFW�RI�OLSLG�SHUR[LGDWLRQ�RQ�UKRGRSVLQ�

UHJHQHUDWLRQ��([S�(\H�5HVHDUFK��������������

����$WDOOD�/5��6HYDQLRQ�$��5DR�1$��øPPXQRKLVWRFKHPLFDO�ORFDOL]DWLRQ�RI�JOXWDWKLRQH�

SHUR[LGDVH�LQ�RFXODU�WLVVXH��&XUU�(\H�5HV�������������������

��� +LWFKLQJV�5$��*ODXFRPD�LQ�WKH�QHZ�PLOOHQLXP� 2SKWKWDOPRO�&OLQ�1�$P����������������
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