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gQFHOLNOH� WH]� oDOÕúPDPÕQ�EDúÕQGDQ�EHUL� WH]LPLQ� úHNLOOHQPHVLQGH�YH� JHOLúLPLQGH�

GH÷HUOL� NDWNÕODUÕQÕ� YH� GHVWH÷LQL� HVLUJHPH\HQ�� KHU� GDLP� GHVWH÷L� LOH� \DQÕPGD� RODQ��

DUDúWÕUPD� YH� oDOÕúPDODUÕPÕQ�� ELOLPVHO� DOW\DSÕVÕQÕQ� ROXúWXUXOPDVÕQGDQ�� DUDúWÕUPDQÕQ�

XODúDFD÷Õ�VRQ�QRNWD\D�NDGDUNL�V�UHFL��oDOÕúPD�\|QWHPL��ELOJL�ELULNLPL�YH� WHFU�EHOHUL�

LOH�NRRUGLQH�HGHQ YH�VRQVX]�GHVWH÷L\OH�KHU�]DPDQ�EHQLP�LoLQ�HQ�L\LVLQH�\|QOHQGLUHQ�

VHYJLOL� WH]� GDQÕúPDQÕP�3URI��'U�� 6HUKDQ�7DQ\HO¶H� VDEUÕ� YH� LOJLVL� LoLQ� WHúHNN�U�� ELU�

ERUo�ELOLULP��

<�NVHN�OLVDQV�V�UHVLQFH�KHU�LKWL\Do�GX\GX÷XPGD�\DUGÕPODUÕQÕ�HVLUJHPH\HQ�'RNX]�

(\O�O� hQLYHUVLWHVL� øQúDDW� 0�KHQGLVOL÷L� %|O�P�� 8ODúWÕUPD� $QDELOLP� 'DOÕ� |÷UHWLP�

�\HOHULQH�

7h%ø7$.� WDUDIÕQGDQ� GHVWHNOHQHQ� ���0���� SURMHVLQGHQ� HOGH� HGLOHQ� YHULOHU� LOH�

KD]ÕUODQDQ�EX WH]�LoLQ�7h%ø7$.¶D��D\UÕFD�'U��g÷UHWLP h\HVL�6HOLP�'�QGDU�YH�'Ro��

'U�� ,OJÕQ� *|NDúDU¶D� JHUHN� SURMH� NDSVDPÕQGD� JHUHN� WH]� oDOÕúPDODUÕPGDNL� E�\�N�

NDWÕNODUÕ�LoLQ�WHúHNN�UOHULPL�VXQDUÕP�

<DOQÕ]FD� WH]� V�UHVLQFH� GH÷LO�� ��� \ÕOGÕU� KHU� ]DPDQ� \DQÕPGD� RODQ�� EHQLP� LoLQ�

HOLQGHQ� JHOHQ� KHU� úH\L� \DSDQ� VHYJLOL� GRVWXP� (]JL� $SD\GÕQ�� D\QÕ� ODERUDWXYDUGD�

oDOÕúPDNWDQ�PXWOXOXN�GX\GX÷XP�YH�\�NVHN� OLVDQVÕQ�EDQD�NDWWÕ÷Õ� HQ� LoWHQ� HQ�J�]HO�

GRVWODUÕP�dD÷OD�'XUPD]�YH�%XUFX�<L÷LW¶H�� WH]�V�UHFLPGH�\DUGÕPODUÕQÕ�HVLUJHPH\HQ�

g]JH�8]XQ�YH�&HP¶H VRQVX]�WHúHNN�UOHU�HGHULP�

6RQ�RODUDN�KD\DWÕPÕQ�YD]JHoLOPH]OHUL��\DúDQWÕP�ER\XQFD�\DQÕPGD�RODQ��PDGGL�YH�

PDQHYL� GHVWHNOHULQL� KLoELU� ]DPDQ� HVLUJHPH\HQ�� FDQÕPGDQ� oRN� VHYGL÷LP DLOHPH

NDOSWHQ�WHúHNN�UOHU�

øUHP�0HUYH�8/8
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*�Q�P�]GH� |]HOOLNOH� E�\�N� NHQWOHUGH� J|]OHQHQ� WUDILN� VÕNÕúÕNOÕ÷Õ� KHP� V�U�F�OHU�

LoLQ�]DPDQ�ND\EÕQD�QHGHQ�ROPDNWD�KHP�ID]OD�\DNÕW�W�NHWLPL�VHEHEL\OH GR÷DO�oHYUH\L�

ROXPVX]�HWNLOHPHNWHGLU��7UDILN�VÕNÕúÕNOÕ÷ÕQÕQ�VHEHEL�NDUD\ROX�\DWÕUÕPODUÕQÕQ�\HWHUVL]�

ROPDVÕ� G�ú�Q�OVH� GH� PHYFXW� WHVLVOHULQ� HWNLQ� NXOODQÕODPDPDVÕ� GD� VÕNÕúÕNOÕ÷D� QHGHQ�

ROPDNWDGÕU��

2WR\ROODU�YH� oHYUH�\ROODUÕ� JLEL�\�NVHN�PDOL\HWH� VDKLS�\DWÕUÕPODUÕQ� HQ� L\L� úHNLOGH�

LúOHWLOHELOPHVL� LoLQ� oHúLWOL� NDWÕOÕP� GHQHWLPL� X\JXODPDODUÕ� \DSÕOPDNWDGÕU�� hONHPL]GH�

NDWÕOÕP� GHQHWLPL� X\JXODPDODUÕ� VÕQÕUOÕ� VD\ÕGD� J|U�OVH� GH� |]HOOLNOH� ]LUYH� VDDWL� JLEL�

\R÷XQ�WUDILN�DNÕPODUÕQGD HWNLOL�VRQXoODU�YHUPHNWHGLU�

2WR\ROODUÕQ� VÕNÕúÕNOÕN� J|]OHQHQ� NDWÕOÕP� NHVLPOHULQLQ� HQ� YHULPOL� úHNLOGH�

NXOODQÕODELOPHVL� YH� NDWÕOÕP� GHQHWLPL� X\JXODPDODUÕQÕQ� JHUHNOL� ROGX÷X� GXUXPODUÕQ�

WHVSLWL� LoLQ� NDWÕOÕP�NHVLPLQGH�ROXúDQ�JHFLNPHOHULQ� EHOLUOHQPHVL� JHUHNPHNWHGLU��7H]�

NDSVDPÕQGD� RWR\RO� NDWÕOÕPODUÕQÕQ� NDSDVLWHVLQLQ� EHOLUOHQPHVLQH� \|QHOLN� EDúOÕFD�

\|QWHPOHU� DoÕNODQPÕú� GDKD� VRQUD� OLWHUDW�UGH� HQ� \D\JÕQ� \|QWHP� RODQ�.ULWLN� $UDOÕN�

.DEXO� \|QWHPL� VDKDGDQ� WRSODQDQ� YHUL� LOH� LUGHOHQPLú�� NHQW� LoL� ELU� VLQ\DOGHQ� D\UÕODQ�

WDúÕWODUÕQ�NDWÕOÕP�NHVLPLQH�JHOLúOHULQH�J|UH�VHUYLV�JHFLNPHVL�GH÷HUL�LQFHOHQPLúWLU��

7UDILN� P�KHQGLVOL÷LQFH� VÕNoD� NXOODQÕODQ� EHQ]HWLP� SURJUDPODUÕQGDQ� ELUL� RODQ�

$,0681�\DUGÕPÕ� LOH�ELU�NDWÕOÕP�NHVLPL�NXUJXVX�ROXúWXUXOPXúWXU��%X� VD\HGH� IDUNOÕ�

JHRPHWUL� YH� KDFLP� GH÷HUOHUL� LOH� JHFLNPH� GH÷HUOHUL� HOGH� HGLOPLúWLU�� 6RQ� RODUDN�

EHQ]HWLP� SURJUDPÕQGDQ� HOGH� HGLOHQ� YHULOHU� .ÕVPL� (Q� .�o�N� .DUHOHU� 5HJUHV\RQX�

\|QWHPL� NXOODQÕODUDN� NDWÕOÕP� NHVLPLQGH� JHFLNPHOHU� PRGHOOHQPH\H� oDOÕúÕOPÕú� YH�

JHFLNPHOHU� LoLQ� ED÷ÕQWÕ� |QHULVL� \DSÕOPÕúWÕU�� 0RGHO� oÕNWÕODUÕQGDQ� \DUDUODQDUDN��

JHFLNPHOHULQ�NDWÕOÕP�NHVLPLQLQ�EDúDUÕPÕ��]HULQGHNL�HWNLVL�LQFHOHQPLúWLU��



Y

$QDKWDU�NHOLPHOHU� 2WR\RO�NDWÕOÕPODUÕ��\DQ�\RO��JHFLNPH� NDWÕOÕP�NDSDVLWHVL� .ULWLN�

DUDOÕN�NDEXO�WHRULVL
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$%675$&7

7UDIILF� FRQJHVWLRQ� FDXVH� WLPH� ORVV� IRU� GULYHUV� DQG� QHJDWLYHO\� DIIHFW� WKH� QDWXUDO�

HQYLURQPHQW� GXH� WR� H[FHVV� IXHO� FRQVXPSWLRQ HVSHFLDOO\� LQ� PHWURSROLWDQ� FLWLHV��

$OWKRXJK�WKH�UHDVRQ�IRU�WUDIILF�FRQJHVWLRQ�LV�FRQVLGHUHG�WR�EH�D�UHVXOW�RI�LQVXIILFLHQW

URDG�LQYHVWPHQWV� HIIHFWLYH�XVDJH�RI H[LVWLQJ�IDFLOLWLHV� LV�DPRQJ�WKH�RWKHU�FDXVHV�RI�

WKH�WUDIILF�SUREOHP�

9DULRXV�PHUJLQJ�FRQWURO�DSSOLFDWLRQV�DUH�FDUULHG�RXW�LQ�RUGHU�WR RSHUDWH�KLJK�FRVW�

LQYHVWPHQWV�VXFK�DV�IUHHZD\V�HIILFLHQWO\��$OWKRXJK�PHUJLQJ�FRQWURO�DSSOLFDWLRQV�DUH�

TXLWH� LQ� OLPLWHG� QXPEHUV� LQ� RXU� FRXQWU\�� LW� SURYLGHV� HIIHFWLYH� UHVXOWV� HVSHFLDOO\� LQ�

KLJK�WUDIILF�IORZV�VXFK�DV�SHDN�KRXUV�

'HOD\V� LQ� WKH�PHUJLQJ� VHFWLRQ� VKRXOG� EH� GHWHUPLQHG� LQ� RUGHU� WR� EH� DEOH� WR� XVH�

PHUJLQJ� VHFWLRQV RI� WKH� IUHHZD\V� HIIHFWLYHO\� DQG� WR� DVVLJQ WKH� VLWXDWLRQV� ZKHUH�

PHUJLQJ FRQWURO� DSSOLFDWLRQV�DUH� UHTXLUHG��:LWKLQ� WKH�VFRSH�RI� WKH� WKHVLV�� WKH�PDLQ�

PHWKRGV�IRU�GHWHUPLQLQJ�WKH�FDSDFLW\�RI�IUHHZD\�PHUJLQJ�VHFWLRQ DUH�H[SODLQHG� WKH�

JDS� DFFHSWDQFH� WKHRU\�� ZKLFK� LV� WKH� PRVW� FRPPRQ� PHWKRG� LQ� WKH� OLWHUDWXUH�� LV�

GLVFXVVHG�E\�XVLQJ�GDWD� FROOHFWHG� IURP� WKH� ILHOG� DQG� WKH�YDOXH�RI� WKH� VHUYLFH�GHOD\�

ZLWK� UHVSHFW� WR� WKH� DUULYDOV� RI� WKH� YHKLFOHV� DSSURDFKLQJ� IURP� DQ� XSVWUHDP� VLJQDO�

ORFDWHG�RQ�DQ�XUEDQ�DUWHULDO��LV�WULHG�WR�EH�GHWHUPLQHG�

:LWK� WKH�KHOS�RI�$,0681��ZKLFK� LV�RQH�RI� WKH� VLPXODWLRQ�SURJUDPV� IUHTXHQWO\�

XVHG�E\�WUDIILF�HQJLQHHUV��D�PRGHO�RI�IUHHZD\�PHUJLQJ�VHFWLRQ LV FUHDWHG��,Q�WKLV�ZD\�

GLIIHUHQW� JHRPHWU\� YROXPH� DQG� GHOD\� YDOXHV� DUH REWDLQHG�� )LQDOO\�� XVLQJ� WKH� GDWD�

REWDLQHG� IURP� WKH� VLPXODWLRQ�SURJUDP��3DUWLDO�/HDVW�6TXDUHV�5HJUHVVLRQ�PHWKRG� LV�

DSSOLHG�IRU PRGHOLQJ�GHOD\V�LQ�WKH�PHUJLQJ�VHFWLRQ�DQG�DQ�HTXDWLRQ�LV�SURSRVHG��7KH�

HIIHFW�RI�GHOD\V RQ�WKH�SHUIRUPDQFH�RI�WKH�PHUJLQJ�VHFWLRQ LV�H[DPLQHG�E\�XVLQJ�WKH�

RXWSXWV�RI�WKH�PRGHO�
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.H\ZRUGV� )UHHZD\� PHUJLQJ�� RQ�UDPS�� GHOD\� FDSDFLW\� RI� PHUJLQJ� VHFWLRQ� *DS�

DFFHSWDQFH�WKHRU\
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8ODúÕP� LQVDQOÕN� WDULKLQLQ� LON� \ÕOODUÕQGDQ� LWLEDUHQ� J�QO�N� KD\DWÕPÕ]GD� HQ� |QHPOL�

\HUL� WXWDQ� XQVXUODUGDQ� ELULVL� ROPXúWXU�� g]HOOLNOH� VRQ� ���� \ÕO� LoHULVLQGHNL� VRV\DO�

HNRQRPLN�YH�N�OW�UHO�JHOLúPHOHU�XODúÕPÕQ�KD\DWÕPÕ]GDNL�\HULQL�GDKD�GD�YD]JHoLOPH]�

KDOH� JHWLUPLúWLU�� *�Q�P�]GH� LQVDQODUÕQ� YH� Hú\DODUÕQ� KDUHNHWOLOL÷LQL� VD÷ODPDN� LoLQ�

P�PN�Q� ROGX÷XQFD� V�UG�U�OHELOLU� XODúWÕUPD� VLVWHPOHULQLQ� KD\DWD� JHoLULOPHVL�

G�Q\DQÕQ� JHOHFH÷L� DoÕVÕQGDQ� |QFHOLNOL� NRQXODUGDQ� ELUL� ROPXúWXU�� %X� ED÷ODPGD�

|]HOOLNOH� UD\OÕ� VLVWHP� YH� GHQL]� XODúÕPÕ� JLEL� XODúWÕUPD� VLVWHPOHULQLQ� GDKD� HWNLQ�

NXOODQÕOPDVÕ� \|Q�QGH� |QHPOL� oDOÕúPDODU� EXOXQPDNWDGÕU�� %�W�Q� EX� oDOÕúPDODUD�

UD÷PHQ�NDUD\ROX�YH�ODVWLN�WHNHUOHNOL�WDúÕPDFÕOÕN�KDOD�J�QO�N�\DúDQWÕPÕ]GD�oRN�E�\�N�

ELU� SD\D� VDKLSWLU� YH� NÕVD� YDGHGH� EXQXQ� GH÷LúPHVL� GH� EHNOHQPHPHNWHGLU��

6�UG�U�OHELOLU�ELU�XODúWÕUPD� VLVWHPLQLQ�KD\DWD�JHoLULOHELOPHVL� LoLQ�PHYFXW�XODúWÕUPD�

VLVWHPOHULQLQ�GLQDPLNOHULQLQ�VD÷OÕNOÕ�ELU�ELoLPGH�EHOLUOHQPHVL� PHYFXW�XODúÕP�D÷ÕQÕQ�

GDKD� HWNLQ� NXOODQÕODELOPHVLQL� YH� \HQL� XODúÕP� \DWÕUÕPODUÕQÕQ� NDUDUODUÕQÕQ� GDKD�

JHUHNOLOL÷LQL�GDKD�L\L�WDKOLO�HGLOHELOPHVLQL�EHUDEHULQGH�JHWLUHFHNWLU�

g]HOOLNOH��ONHPL]GH�VRQ�\ÕOODUD�NDGDU�WUDILN�VÕNÕúÕNOÕ÷ÕQÕQ�DQD�VHEHELQLQ�NDUD\ROX�

\DWÕUÕPODUÕQÕQ� \HWHUVL]OL÷LQGHQ�ROGX÷X� G�ú�Q�OPHNWH\GL� DQFDN� W�P�G�Q\DGD� ROGX÷X�

JLEL� WRSOX� WDúÕPD�VLVWHPOHULQLQ�\HWHULQFH�HWNLQ�ROXúWXUXODPDPDVÕ� XODúÕP�SODQODPDVÕ�

NDUDUODUÕQÕQ� J|]� DUGÕ� HGLOPHVL� YH\D� DPDFÕQGDQ� IDUNOÕ� ELU� úHNLOGH� X\JXODQPDVÕ� YH�

PHYFXW�NDUD\ROODUÕQÕQ�V�U�F�OHU�WDUDIÕQGDQ�\DQOÕú NXOODQÕPODUÕ���NXUDO�GÕúÕ��EX�\DQOÕú�

NXOODQÕPODUD� NDUúÕQ� \DSWÕUÕPODUÕQ� ]DPDQ� ]DPDQ� \HWHUVL]� NDOPDVÕ� NDUD\ROX� D÷ÕQÕQ�

HWNLQ� NXOODQÕPÕQÕ� HQJHOOH\HQ� XQVXUODU� DUDVÕQGD� \HU� DOPDNWDGÕU�� g]HOOLNOH� RWR\RO� YH�

oHYUH� \ROX� \DWÕUÕPODUÕ� \�NVHN� PDOL\HWOL� YH� GR÷DO� oHYUH\H� |QHPOL� RUDQGD� JHUL�

G|Q�OPH]� ]DUDUODU� YHUHQ� \DWÕUÕPODUGÕU�� /RQGUD¶GDNL� 0��� RWR\ROX� JLEL� \DQOÕú�

SODQODPD� VRQXFXQGD� ROXúWXUXODQ� oHYUH� \ROODUÕ� VDGHFH� WUDILN� VÕNÕúÕNOÕ÷ÕQÕQ� DUWPDVÕQD�

GH÷LO� EHUDEHULQGH� |QHPOL� oHYUH� VRUXQODUÕQÕQ� GD� ROXúPDVÕQD� \RO� DoPDNWDGÕU�� %X�

ED÷ODPGD� oHYUH� \ROODUÕQÕQ� YH� RWR\ROODUÕQ� JHUoHN� NDSDVLWH� YH� EDúDUÕPODUÕQÕQ�

EHOLUOHQPHVL�YH�WUDILN�DNÕP�GLQDPLNOHULQLQ�GR÷UX�ELU�úHNLOGH�WDQÕPODQPDVÕ�KD\DWL�ELU�

|QHPH VDKLSWLU�
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*�Q�P�]GH� |]HOOLNOH� E�\�N� NHQWOHUGH� EXOXQDQ� oHYUH� \ROX� NDWÕOÕPODUÕ� NDWÕOÕP�

NRQWURO�� DPDFÕ\OD� NDWÕOÕP� GHQHWLPL �UDPS� PHWHULQJ� X\JXODPDODUÕ� \DSÕOPDNWDGÕU

�<DúDU� ������ <DVODQ�� ������� hONHPL]GH� GH� EXQD� \|QHOLN� X\JXODPDODUÕQ� EDúODGÕ÷Õ�

ELOLQPHNWHGLU�� $QFDN� KDOD V|]� NRQXVX� NDWÕOÕPODUÕQ� JHUoHN� NDSDVLWH� YH� EDúDUÕPODUÕ�

KDNNÕQGD� \DSÕODQ� oDOÕúPD� VD\ÕVÕ� \HWHUOL� GH÷LOGLU�� %X� oDOÕúPDGD� ELU� RWR\RO�oHYUH�

\ROXQD� NDWÕOÕPÕQ� |]HOOLNOH� NDSDVLWH� YH� EDúDUÕPODUÕQÕQ� �]HULQGH� HWNLOL� RODQ�

SDUDPHWUHOHULQ�EHOLUOHQPHVL�DPDoODQPDNWDGÕU��

dDOÕúPDQÕQ� LON� NÕVPÕQGD� RWR\RO� NDWÕOÕPODUÕ� YH� |]HOOLNOHUL� KDNNÕQGD� ELOJLOHU�

YHULOPH\H� oDOÕúÕOPÕú�� GDKD� VRQUD� RWR\RO� NDWÕOÕP� NDSDVLWHVL� YH� EDúDUÕPODUÕ�

EHOLUOHQPHVLQGH� NXOODQÕODQ� 75% ������ YH� NULWLN� DUDOÕN� NDEXO� \|QWHPOHUL� NÕVDFD�

DoÕNODQPÕúWÕU� .ULWLN� DUDOÕN� NDEXO� \|QWHPL� NXOODQÕODUDN� NDWÕOÕP� JHFLNPH� GH÷HUOHUL�

KHVDSODQPÕú�GDKD�VRQUD�NULWLN�DUDOÕN�NDEXO�\|QWHPL�YH�$,0681�EHQ]HWLP�SURJUDPÕ�

NXOODQÕODUDN� IDUNOÕ� WUDILN� WDOHSOHUL� YH� JHRPHWULOHU� LoLQ� \DQ \RO� NDWÕOÕP� NDSDVLWHVL� YH�

JHFLNPHOHULQLQ� KHVDSODQPDVÕ� DPDoODQPÕúWÕU�� 6RQ�RODUDN� HOGH� HGLOHQ� EXOJXODU�.ÕVPL�

(Q�.�o�N�.DUHOHU�5HJUHV\RQX� LOH�GH÷HUOHQGLULOPLúWLU� ùHNLO����¶GH� WH]�oDOÕúPDVÕQÕQ�

DNÕú�úHPDVÕ�J|U�OHELOLU��
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2WR\ROODU� HULúLP� NRQWURO�� LOH� D\UÕOPÕú� LNL� YH\D� GDKD� ID]OD� úHULWWHQ� ROXúDQ��

NDSDVLWHVL� YH� KL]PHW� G�]H\L� LOH� IDUNOÕ� NHVLPOHUH� D\UÕOPÕú� NDUD\ROXGXU�� +LJKZD\�

&DSDFLW\�0DQXDO¶D� �+&0� .DUD\ROX�.DSDVLWHVL�(O�.LWDEÕ�� J|UH� NDUD\ROXQGD� JHQHO�

RODUDN��o�NHVLP�EXOXQPDNWDGÕU �75%���������%XQODU�

x 2WR\RO� .DWÕOPD� YH� $\UÕOPD� .HVLPL� �0HUJLQJ� DQG� 'LYHUJLQJ� 6HFWLRQ��� LNL�

YH\D�GDKD�ID]OD� WUDILN�DNÕPÕQÕQ�ELU�DUD\D�JHOPHVL� �NDWÕOPD��\D�GD� WHN�ELU�DNÕPÕQ�

D\UÕODUDN�LNL�YH\D�GDKD�ID]OD�DNÕP�KDOLQH�JHOGL÷L��D\UÕOPD��NHVLPGLU�

x gU�OPH�.HVLPL��:HDYLQJ�6HFWLRQ��� LNL�YH\D�GDKD ID]OD D\QÕ�\|QGH�LOHUOH\HQ�

WUDILN� DNÕPÕQÕQ� WUDILN� NRQWURO�� ROPDGDQ� �VLQ\DO�� ELUELULQLQ� LoLQGHQ� JHoPHVL�

GXUXPXGXU�� gU�OPH� NHVLPL� JHQHOOLNOH� ELUELULQH� \DNÕQ� NRQXPODQDQ� NDWÕOPD� YH�

D\UÕOPD�NHVLPOHULQL�LoHUPHNWHGLU��

x 7HPHO�2WR\RO�.HVLPL� �%DVLF�)UHHZD\�6HFWLRQ���.DWÕOPD��D\UÕOPD�YH�|U�OPH�

NHVLPOHULQL�LoHUPH\HQ�RWR\RO�NHVLPLGLU��

ùHNLO� ���¶GH� YHULOHQ� J|UVHOGH� NHQWVHO� ELU� DODQGD� NDWÕOÕP�� D\UÕOPD� YH |U�OPH�

NHVLPOHUL�QH�NDGDU�VÕN�ROVD�GD�WHPHO�RWR\RO�NHVLPOHULQLQ�YDUOÕ÷Õ�J|VWHULOPLúWLU��

ùHNLO���� gUQHN�ELU�RWR\RO�WHVLVLQGH�WHPHO�RWR\RO�NHVLPL��NDWÕOÕP�YH�D\UÕOPDODU��75%�������
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%LU� RWR\RO� WHVLVLQLQ� WDP� NDSDVLWH� LOH� LúOHWLOHELOPHVL� LoLQ� WHPHO� NRúXOODU� L\L� KDYD�

GXUXPX��L\L�J|U�ú��ND]D�\D�GD�\RO�P�GDKDOHVL�ROPDPDVÕ�YH�WUDILN�KDUHNHWLQL�ROXPVX]�

HWNLOH\HFHN� ELU� NDSODPD� ER]XOPDVÕ� ROPDPDVÕ� RODUDN� VD\ÕODELOLU� �75%�� ������� %X�

WHPHO�NRúXOODUÕQ�\DQÕQGD V�U�F�OHULQ�\ROD�DúLQD�ROGX÷X��úHULW�JHQLúOL÷LQLQ HQ�D] ��� P�

YH�\DQDO�DoÕNOÕ÷ÕQ�HQ�D]���� P�ROGX÷X�NDEXO�HGLOLU��%X�NRúXOODU�ROPDGÕ÷ÕQGD�RWR\RO�

NHVLPOHULQGH�KDFLP��NDSDVLWH�YH�KL]PHW�G�]H\LQLQ�|QJ|U�OHQGHQ�GDKD�G�ú�N�ROPDVÕ�

EHNOHQHELOLU�� %X� HWNHQOHU� GÕúÕQGD� V�U�F�OHULQ� \RO� NHQDUÕQGDNL� ROD\ODUGDQ� GD�

HWNLOHQGL÷L�ELOLQPHNWHGLU��

7HPHO� RWR\RO� NHVLPLQGH�|U�OPH�KDUHNHWOHUL�� NDWÕOÕP�YH� D\UÕOPDODUÕQ� ROXúWXUGX÷X�

GDUER÷D]ODU� WUDILN� DNÕPÕQÕ�E�\�N�|Oo�GH�GH÷LúWLUHELOLU��75% ������¶\H�J|UH�NDWÕOÕP�

NHVLPLQLQ�HWNLVL�NDWÕOÕP�QRNWDVÕQÕQ�\DNODúÕN���� P�\XNDUÕVÕ�YH���� P�DúD÷ÕVÕQD�NDGDU�

X]DQPDNWDGÕU��$\UÕOPD�NHVLPLQGH�GH�EHQ]HU�úHNLOGH�D\UÕOPD�QRNWDVÕQÕQ�\DNODúÕN����

P� \XNDUÕVÕ� YH� ��� P� DúD÷ÕVÕQD� NDGDU� X]DQPDNWDGÕU�� gU�OPH� E|OJHVLQLQ� HWNLVL� LVH�

NHVLPLQ� \DNODúÕN� ��� P� DúD÷ÕVÕQD� YH� \XNDUÕVÕQD� X]DQPDNWDGÕU�� %LU� WÕNDQÕNOÕN�

GXUXPXQGD� LVH� EX� NHVLPOHULQ� HWNLOHUL� GDKD� JHQLú� ER\XWODUD� \D\ÕODELOLU�� %XQXQOD�

ELUOLNWH� EX� PHVDIHOHU� EDúDUÕOÕ� ELU� RWR\RO� WHVLVLQGH� NDWÕOPD�� D\UÕOPD� YH� |U�OPH�

KDUHNHWLQGHQ� HQ� oRN� HWNLOHQHFHN� NHVLPOHUL� WDQÕPODUNHQ� EXQXQ� GÕúÕQGD� NDODQ� WHPHO�

RWR\RO�NHVLPLQLQ�EXQODUGDQ�HWNLOHQPHGL÷L�\D�GD�HQ�D] úHNLOGH�HWNLOHQGL÷L�NDEXO�HGLOLU��

��� 2WR\RO�.HVLPOHUL�YH�(WNL�$ODQODUÕ�

2WR\RO�NHVLPOHULQLQ�WDQÕPODQPDVÕ�YH�HWNL�DODQODUÕQÕQ�EHOLUOHQPHVL�RWR\RO�WHVLVLQLQ�

HQ�L\L�úHNLOGH LúOHWLOPHVL�LoLQ�YH�NDSDVLWHQLQ�EHOLUOHQPHVL�LoLQ�ROGXNoD�|QHPOLGLU��%X�

E|O�PGH�RWR\RO�NHVLPOHUL GHWD\OÕ�RODUDN�LQFHOHQHFHNWLU��

������7HPHO�2WR\RO�.HVLPL

7HPHO� RWR\RO� NHVLPL�� NDWÕOPD�� D\UÕOPD� YH\D� |U�OPH� E|OJHVLQGHNL� PDQHYUDODUÕQ�

HWNLVL� GÕúÕQGD� NDODQ� RWR\RO� NHVLPL� RODUDN� WDQÕPODQÕU�� %X� NHVLPGH� DQD\ROGDNL�

WDúÕWODUÕQ�� úHULW� GH÷LúWLUHQ� WDúÕWODUGDQ�� UDPSDODUGDQ� YH� |U�OPH� KDUHNHWLQGHQ� |QHPOL�

|Oo�GH� HWNLOHQPHGL÷L� YDUVD\ÕOÕU�� $QFDN� \LQH� GH� WHPHO� RWR\RO� NHVLPL� \DNÕQGDNL�



�

NDWÕOÕP�� D\UÕOPD� YH� |U�OPH� NHVLPOHULQGH� PH\GDQD� JHOHFHN� E�\�N� ELU� WÕNDQÕNOÕNWDQ�

HWNLOHQHELOLU��75%���������

$\UÕFD� NDWÕOÕP�� D\UÕOPD� YH� |U�OPH� NHVLPOHULQLQ� VÕNOÕ÷ÕQÕQ� W�P� E|O�POHULQ�

oDOÕúPDVÕ� �]HULQGHNL� JHQHO� HWNLVL�� WHVLVLQ� VHUEHVW� DNÕP� KÕ]Õ� LOH� GLNNDWH� DOÕQPDNWDGÕU�

�75%�� ������� .HQWVHO� RWR\ROODUGD� NDWÕOÕP�� D\UÕOPD� YH� |U�OPH� NHVLPOHULQLQ� EDVNÕQ�

RODFD÷Õ� GR÷UX� ROVD� GD� WHPHO� RWR\RO� NHVLPL� RODUDN� VÕQÕIODQGÕUÕODQ� YH� DQDOL]� HGLOHQ�

NHVLPOHU�GH�\HU�DODFDNWÕU�

ùHNLO���� gUQHN�ELU�RWR\ROGD�WHPHO�RWR\RO�NHVLPL��75%�������

%X� E|O�PGH� NXOODQÕODFDN� RODQ� ED]Õ� NDYUDPODUÕQ� WDQÕPODPDODUÕ� DúD÷ÕGD� YHULOPLúWLU�

�75%���������

��2WR\RO� NDSDVLWHVL� �)UHHZD\�&DSDFLW\���%LU� RWR\RO� NHVLPLQGHQ�JHoHUOL� WUDILN� YH�

\RO�NRúXOODUÕ�DOWÕQGD ELU�úHULWWHQ JHoHELOHFHN�HQ�oRN RWRPRELO�VD\ÕVÕGÕU��

�� 7UDILN� NDUDNWHULVWLNOHUL�� 7UDILN� DNÕPÕQÕQ� DUDo� WLSLQH� J|UH� \�]GH� ELOHúLPL� YH�

V�U�F�OHULQ� RWR\ROD� RODQ� DúLQDOÕ÷Õ� GDKLO� ROPDN� �]HUH� NDSDVLWH\L�� VHUEHVW� DNÕP�

KÕ]ÕQÕ�YH\D�LúOH\LúL�HWNLOH\HELOHFHN�WUDILN�DNÕPÕQÕQ�NDUDNWHULVWLNOHULGLU�



�

�� <RO� NDUDNWHULVWLNOHUL�� ùHULW� VD\ÕVÕ� YH� JHQLúOL÷L�� VD÷� WDUDIWDNL� \DQDO� ERúOXN��

NDWÕOÕP�D\UÕOPD�|U�OPH� DUDVÕQGDNL� PHVDIH�� GLNH\� KL]DODPD� YH� úHULW�

NRQILJ�UDV\RQODUÕ� GDKLO� ROPDN� �]HUH�� LQFHOHQPHNWH� RODQ� RWR\RO� NHVLPLQLQ�

JHRPHWULN�NDUDNWHULVWLNOHULGLU�

��6HUEHVW�DNÕP�KÕ]Õ��)UHH�IORZ�VSHHG� ))6���*HoHUOL�\RO�YH�WUDILN�NRúXOODUÕQGD��WHN�

WLS� ELU� RWR\RO� NHVLPLQGH� G�ú�N� YH� RUWD� DNÕP� RUDQODUÕ� DOWÕQGD� NDODELOHQ� RUWDODPD�

RWRPRELOOHULQ�RUWDODPD�KÕ]ÕGÕU�

�� 7HPHO� NRúXOODU�� .DSDVLWH� YH� KL]PHW� G�]H\L� �/HYHO� RI� 6HUYLFH� /26��

KHVDSODPDODUÕ�LoLQ�EDúODQJÕoWD�YDUVD\ÕODQ�JHRPHWULN�YH�WUDILN�NRúXOODUÕ�N�PHVLGLU�

.DSDVLWH� DQDOL]L�� WHNG�]H� WUDILN� YH� \RO� NRúXOODUÕQD� VDKLS� RWR\RO� NHVLPOHULQH�

GD\DQPDNWDGÕU��*HoHUOL� NRúXOODUGDQ� KHUKDQJL� ELUL� |QHPOL� |Oo�GH� GH÷LúLUVH�� NHVLPLQ�

NDSDVLWHVL� YH� oDOÕúPD�NRúXOODUÕ� GD� GH÷LúLU��%X�QHGHQOH� KHU� ELU� KRPRMHQ� NHVLP�� D\UÕ�

D\UÕ�DQDOL]�HGLOPHOLGLU��75%��������

��������7HPHO�2WR\RO�.HVLPLQGH�7UDILN�$NÕP�.DUDNWHULVWLNOHUL

7HPHO� RWR\RO� NHVLPOHUL� LoLQGHNL� WUDILN� DNÕPÕ�� DNÕP� DúD÷Õ� \|QGH� YH� DNÕP� \XNDUÕ�

\|QGH�\HU�DODQ�GDU�ER÷D]ODUÕQ�DNÕPÕ�GDUDOWDQ�NRúXOODUÕQD�ED÷OÕ�RODUDN�E�\�N�|Oo�GH�

GH÷LúWLULOHELOLU�� .DWÕOÕPODU�� |U�OPH� E|OJHOHUL�� úHULW� D]DOWPDODUÕ�� EDNÕP� RQDUÕP�

LúOHPOHUL��ND]DODU�YH�\ROGDNL�QHVQHOHU�V|]�NRQXVX�GDUER÷D]ODUD�QHGHQ�RODELOLU��75%��

�������<DOQÕ]FD� VH\DKDW� úHULGLQGH�GH÷LO� UHI�MGH� YH�\RO�NHQDUÕQGD�GXUXPODUGD� WUDILN�

DNÕPÕQÕ�HWNLOH\HELOLU�

7HPHO�RWR\RO�NHVLPLQGH�WUDILN�DNÕPÕ��o�DNÕP�WLSLQGH�NDWHJRUL]H�HGLOHELOLU��%XQODU�

GR\JXQ�ROPD\DQ��NX\UXN�ERúDOWÕPÕ�YH�GR\JXQ��VW��DNÕPGÕU��75%���������+HU�DNÕP�

WLSL�JHQHO�KÕ]� KDFLP�\R÷XQOXN�DUDOÕNODUÕ� LoLQGH� WDQÕPODQÕU�YH�KHU�ELUL�RWR\ROODUGDNL�

IDUNOÕ� NRúXOODUÕ� WHPVLO� HGHU��'R\JXQ� ROPD\DQ� DNÕP�� DNÕP� \XNDUÕ� YH\D� DúD÷Õ� \|QGH�

DNÕP� NRúXOODUÕQGDQ� HWNLOHQPH\HQ� WUDILN� DNÕPÕQÕ� WHPVLO� HWPHNWHGLU�� %X� DNÕP� WLSL�

JHQHOOLNOH��������NP�VD�KÕ]�DUDOÕ÷ÕQGD�G�ú�N�LOD�RUWD�DNÕP�RUDQODUÕQÕ���������NP�VD�
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KÕ]�DUDOÕ÷ÕQGD�LVH�\�NVHN�DNÕP�RUDQÕQÕ�WDQÕPODU��75%���������.X\UXN�ERúDOWÕPÕ��ELU�

GDUER÷D]GDQ�JHoHQ�YH�RWR\ROXQ�VHUEHVW�DNÕP�KÕ]ÕQD�JHUL�G|QHQ�WUDILN�DNÕPÕQÕ�WHPVLO�

HGHU�� 'R\JXQ� �VW�� DNÕP� LVH� DNÕP� DúD÷Õ� \|QGH� \HU� DODQ� ELU� GDUER÷D]GDQ� HWNLOHQHQ�

WUDILN�DNÕPÕQÕ�WHPVLO�HGHU��

6HUEHVW�DNÕP�KÕ]ÕQÕQ�ELOLQGL÷L�WHPHO�NRúXOODU�YH\D�WHPHO�ROPD\DQ�NRúXOODU�DOWÕQGD�

WLSLN� ELU� WHPHO� RWR\RO� NHVLPLQLQ� KÕ]�� DNÕP� YH� \R÷XQOXN� LOLúNLVL� ùHNLO� ���¶WH�

YHULOPLúWLU�

ùHNLO���� 7HPHO�RWR\RO�NHVLPLQLQ�DNÕP�KÕ]�LOLúNLVL��75%�������



�

ùHNLO���� 7HPHO�RWR\RO�NHVLPLQLQ�DNÕP� \R÷XQOXN�øOLúNLVL��75%������

ùHNLO����¶WH�GH�J|U�OG�÷��JLEL�VHUEHVW�DNÕP�KÕ]Õ�����NP�VD�YH��]HUL�RODQ�RWR\ROODU�

WHPHO�WUDILN�YH�JHRPHWULN�NRúXOODU�DOWÕQGD������RWR�VD�úUW�NDGDU�\�NVHN�NDSDVLWHOHUGH�

oDOÕúDELOLU��6HUEHVW�DNÕP�KÕ]Õ�D]DOGÕNoD�NDSDVLWHGH�GH�D]DOPD�PH\GDQD�JHOLU��gUQH÷LQ�

���NP�VD�VHUEHVW�DNÕP�KÕ]ÕQD�VDKLS�ELU�WHPHO�RWR\RO�NHVLPLQLQ�NDSDVLWHVLQLQ�\DNODúÕN�

�����RWR�VD�úUW� ROPDVÕ�EHNOHQPHNWHGLU��ùHNLO� ����YH�ùHNLO� ���¶WH�GH�J|U�OHFH÷L�JLEL�

DNÕP� RUDQÕQGDNL� DUWÕúÕQ� RUWDODPD� RWRPRELO� KÕ]ÕQÕ� HWNLOHPH\H� EDúODGÕ÷Õ� QRNWD� �����

�����RWR�VD�úUW� DUDVÕQGD�GH÷LúPHNWHGLU������NP�VD�VHUEHVW� DNÕP�KÕ]ÕQD�VDKLS�RWR\RO�

NHVLPOHUL� LoLQ�KÕ]������RWR�VD�úUW¶GHQ�VRQUD�G�úPH\H�EDúODU��ùHNLO������GR\JXQ�DOWÕ��

NX\UXN� ERúDOWÕPÕ� YH� GR\JXQ� �VW�� DNÕP GXUXPODUÕQGD� DNÕP� KÕ]� LOLúNLVLQL�

J|VWHUPHNWHGLU�



��

ùHNLO���� 7HPHO�RWR\RO�NHVLPLQGH�DNÕP�NDUDNWHULVWL÷LQH�J|UH�DNÕP� KÕ]�LOLúNLVL��+DOO�YH�GL÷HU���������

75%�������

��������6HUEHVW�$NÕP�+Õ]ÕQÕ�(WNLOH\HQ�)DNW|UOHU

dRN�úHULWOL�ELU�RWR\RO�ER\XQFD�VHUEHVW�DNÕP�KÕ]ÕQÕ�HWNLOH\HQ�ELUoRN�WUDILN�NRQWURO���

IL]LNVHO� NRúXOODU� YH� WUDILN� NRúXOODUÕ� EXOXQPDNWDGÕU�� %X� NRúXOODU� 75% ������¶GH�

DúD÷ÕGDNL�JLEL�WDQÕPODQPÕúWÕU�

ùHULW�*HQLúOL÷L�YH�<DQDO�$oÕNOÕN� ��� P¶GHQ�NÕVD� úHULW�JHQLúOL÷L�KDUHNHW�KÕ]ODUÕQÕ�

NÕVÕWODUNHQ� ��� P¶GHQ� E�\�N� JHQLúOLNOHULQ� KÕ]Õ� EHNOHQHQLQ� �]HULQH� oÕNDUGÕ÷Õ�

G�ú�Q�OPHPHNWHGLU��<RO�NHQDUODUÕQGD�\D�GD�UHI�MOHUGH�\HU�DODQ�HQJHOOHU��N|SU� D\D÷Õ��

EDUL\HU�� YE��� V�U�F�OHULQ� HQJHOOHUGHQ� NDoÕQPDVÕQD� YH� \DQDO� KDUHNHW� DODQÕQÕQ�

NÕVÕWODQPDVÕQD�EX�GXUXP�GD�KÕ]ODUÕQ� HWNLOHQPHVLQH�QHGHQ�RODFDNWÕU��<DQDO� DoÕNOÕ÷ÕQ�

KÕ]ODUÕ� HWNLOHPHPHVL� LoLQ� ��� P¶GHQ� �KHU� LNL� \|QGH� GH� WRSODP�� E�\�N� ROPDVÕ�

JHUHNPHNWHGLU�

ùHULW�6D\ÕVÕ� 2WR\ROODUGD�úHULW�VD\ÕVÕ�V�U�F�OHULQ�|Q�QGHNL�DUDFÕ JHoPH�YH�PDQHYUD�

\DSDELOPH� RODQD÷ÕQÕ� HWNLOHGL÷LQGHQ� VHUEHVW� DNÕP� KÕ]ÕQÕ� GD� HWNLOHU�� $]DODQ� úHULW�

VD\ÕVÕQD� ED÷OÕ� RODUDN� D]DODQ� PDQHYUD� NDELOL\HWL� DUDoODUÕQ� RUWDODPD� KÕ]ÕQÕ� D]DOWPD�

H÷LOLPLQGHGLU��



��

.DWÕOÕP�D\UÕOPD�|U�OPH� DUDVÕQGDNL� PHVDIH� .DWÕOÕP� YH� |U�OPH� NHVLPOHULQLQ� ELU�

RWR\RO� �]HULQGHNL� \R÷XQOX÷X� VHUEHVW� DNÕP� KÕ]ÕQÕ� HWNLOHPHNWHGLU�� gUQH÷LQ� D÷ÕU�

JHOLúPLú�NHQWVHO�E|OJHOHUGHNL�JLEL�\DNÕQ�DUDOÕNOÕ�NDWÕOÕP��D\UÕOPD��|U�OPH�NHVLPOHULQH�

VDKLS�RWR\RO�NHVLPOHUL��NDWÕOÕP��D\UÕOPD��|U�OPH�NHVLPOHULQLQ�GDKD�D]�VÕNOÕNWD�ROGX÷X�

EDQOL\|�YH�NÕUVDO�RWR\ROODUGDQ�GDKD�G�ú�N�VHUEHVW�DNÕP�KÕ]ÕQGD�oDOÕúÕU��

'L÷HU�IDNW|UOHU� %LU�RWR\ROXQ�ELULQFLO� IL]LNVHO�HOHPDQODUÕQÕQ� WDVDUÕP�KÕ]Õ�� VH\DKDW�

KÕ]ÕQÕ�HWNLOH\HELOLU��g]HOOLNOH��\DWD\�YH�GLNH\�KL]DODPDODU�EHOLUOL�ELU�RWR\RO�NHVLPLQLQ�

VHUEHVW�DNÕP�KÕ]ÕQÕ�HWNLOH\HELOLU�

(úGH÷HU�2WRPRELO�%LULPL� $÷ÕU�DUDoODU�KDFLP�KHVDSODPDVÕ� LoLQ��NDP\RQ��RWRE�V��

UHNUHDV\RQ� DUDFÕ� YE��� HúGH÷HU� RWRPRELOLQH� ELULPLQH� oHYULOLU��$÷ÕU� DUDoODUÕQ� HúGH÷HU�

RWRPRELO�ELULPLQH�oHYULOPHVL�|]HOOLNOH�RWR\RO�NHVLPOHULQLQ�DQDOL]LQGH�|QHPOLGLU�

6�U�F�� 'DYUDQÕúÕ� 6�U�F�OHULQ� \DúDGÕNODUÕ� NHQWVHO� DODQD� J|UH� IDUNOÕ� GDYUDQÕú�

J|VWHUPHVL�� UHNUHDV\RQHO� WUDIL÷LQ� NDSDVLWHVLQLQ� GDKD� G�ú�N� ROPDVÕ� JLEL� VHEHSOHUOH�

V�U�F��GDYUDQÕúODUÕ�DNÕP�RUDQÕQÕ�HWNLOHPHNWHGLU��

������gU�OPH�.HVLPL

gU�OPH� NHVLPOHUL� WUDILN� NRQWURO� FLKD]ODUÕ� \DUGÕPÕ� ROPDGDQ� ELU� RWR\RO� NHVLPL�

ER\XQFD� D\QÕ� \|QGH� KDUHNHW� HGHQ� LNL� YH\D� GDKD� ID]OD� DNÕPÕQ� NHVLúPHVL� LOH� ROXúXU�

�75%�� ������� gU�OPH� NHVLPOHUL� JHQHOOLNOH� ELU� NDWÕOÕP� NHVLPLQL� ELU� D\UÕOÕP� NHVLPL�

WDNLS� HWWL÷LQGH� \D� GD� ELU� NDWÕOÕP� UDPSDVÕQÕ� ELU� D\UÕOPD� UDPSDVÕ� WDNLS HWWL÷LQGH�

ROXúPDNWDGÕU�

gU�OPH� NHVLPOHULQGH� V�U�F�OHULQ� LVWHGLNOHUL� oÕNÕú� QRNWDVÕQGDQ� X\JXQ� úHULWOHUH�

HULúPHVL�EX�NHVLPGH�\R÷XQ�úHULW�GH÷LúWLUPH�KDUHNHWL�J|]OHQPHVLQH�QHGHQ�ROPDNWDGÕU�

�75%���������%X�QHGHQOH�ELU�|U�OPH�NHVLPLQGHNL�WUDILN� WHPHO�RWR\RO�NHVLPOHULQGHQ�

GDKD�ID]OD�W�UE�ODQVD�PDUX]�NDOÕU�



��

ùHNLO� ���¶GD� ELU� |U�OPH� NHVLPLQGH� DNÕP� JHoLúOHULQL� J|VWHUPHNWHGLU��$� NROXQGDQ�

|U�OPH�NHVLPLQH�JLULS�'�NROXQGDQ�oÕNÕú�\DSDQ�DUDoODUÕQ�%�NROXQGDQ�|U�OPH�NHVLPLQH�

JLULS�&�NROXQGDQ�oÕNÕú \DSDQ�WDúÕWODU�LOH�oDNÕúWÕ÷Õ�J|U�OPHNWHGLU��

ùHNLO���� gU�OPH�NHVLPL�DNÕP�KDUHNHWOHUL��75%�������

75% ������¶\H� J|UH� �o� JHRPHWULN� GH÷LúNHQ� |U�OPH� NHVLPLQLQ� LúOH\LúLQL�

HWNLOHPHNWHGLU��%XQODU���X]XQOXN��JHQLúOLN�YH�NRQILJ�UDV\RQGXU�

gU�OPH�.HVLPL�8]XQOX÷X� gU�OPH�NHVLPOHULQLQ�EDúODQJÕo�YH�ELWLú�QRNWDVÕ� LoLQGH�

DUDoODU� W�P� úHULW� GH÷LúLNOL÷L� PDQHYUDODUÕQÕ� JHUoHNOHúWLUPHVL� JHUHNWL÷LQGHQ�� |U�OPH

NHVLPL� X]XQOX÷X� |QHPOL� ELU� SDUDPHWUHGLU�� gU�OPH� NHVLPLQLQ� X]XQOX÷X� V�U�F�Q�Q�

W�P�úHULW�GH÷LúLNOLNOHULQL�\DSPDVÕ�JHUHNHQ�]DPDQÕ�YH�DODQÕ�NÕVÕWODU��%|\OHFH�|U�OPH�

NHVLPLQLQ�X]XQOX÷X�D]DOGÕNoD��NHVLP�NRQILJ�UDV\RQX�YH�|U�OPH�DNÕPÕ�VDELWNHQ��úHULW�

GH÷LúWLUPH�\R÷XQOX÷X�YH�RUWD\D�oÕNDQ�W�UE�ODQV�DUWDU�

gU�OPH�.HVLPL�*HQLúOL÷L� gU�OPH�NHVLPLQGH�H÷HU�YDUVD�\DUGÕPFÕ�úHULWOHU�GH�GDKLO�

ROPDN��]HUH�JLULú�YH�oÕNÕú�QRNWDODUÕ�DUDVÕQGD�NDODQ�DODQGD�WRSODP�úHULW�VD\ÕVÕGÕU��ùHULW�

VD\ÕVÕ�DUWWÕNoD�úHULW�GH÷LúWLUPH�IÕUVDWÕ�GD DUWPDNWDGÕU��

.HVLP� .RQILJ�UDV\RQX� gU�OPH� NHVLPOHULQGH� NDWÕOÕP� YH D\UÕOPD� úHULWOHULQLQ�

G�]HQOHPHOHUL� LNL� IDUNOÕ� úHNLOGH� \DSÕODELOLU�� %XQODUGDQ� LONL� WHN� WDUDIOÕ� |U�OPH�

NHVLPLGLU�� dR÷X� |U�OPH� NHVLPL� WHN� WDUDIOÕGÕU� YH� EX� NDWÕOÕP� YH� D\UÕOPDODUÕQ� D\QÕ�

WDUDIWDQ� ROGX÷X� DQODPÕQD� JHOLU�� 7HN� WDUDIOÕ� |U�OPH� NHVLPLQGH� ELU� |U�OPH�

PDQHYUDVÕQÕQ� EDúDUÕ\OD� WDQÕPODQDELOPHVL� LoLQ� LNLGHQ� ID]OD� úHULW� GH÷LúWLUPH�

PDQHYUDVÕQD� LKWL\Do� GX\XOPD]�� 7HN� WDUDIOÕ� |U�OPH� NHVLPL� |UQHNOHUL� ùHNLO� ���¶GH�

YHULOPLúWLU�



��

ùHNLO���� 7HN�WDUDIOÕ�|U�OPH�NHVLPL�|UQHNOHUL��75%�������

øNL� WDUDIOÕ� |U�OPH� NHVLPL� LVH� NDWÕOÕP� YH� D\UÕOPDQÕQ� RWR\ROXQ� IDUNOÕ� WDUDIODUÕQGD�

ROGX÷X��ELU�|U�OPH�PDQHYUDVÕQÕQ�EDúDUÕ\OD�WDQÕPODQDELOPHVL�LoLQ��o�YH\D�GDKD�ID]OD�

úHULW� GH÷LúWLUPH� KDUHNHWL� JHUHNWLUHQ� RWR\RO� NHVLPLGLU�� øNL� WDUDIOÕ� |U�OPH� NHVLPL�

|UQHNOHUL�ùHNLO����¶GH�YHULOPLúWLU��

ùHNLO���� øNL�WDUDIOÕ�|U�OPH�E|OJHVL��75%�������

gU�OPH�NHVLPL��WHPHO�X]XQOX÷D�HN�RODUDN�|U�OPH�E|OJHVLQH�JLULú�QRNWDVÕQÕQ���� P�

\XNDUÕVÕ�YH |U�OPH�NHVLPLQLQ�oÕNÕú�QRNWDVÕQGDQ���� P�DúD÷ÕVÕQGD�RODUDN� WDQÕPODQÕU�

�75%�� ������� *LULú� YH� oÕNÕú� QRNWDODUÕ� NDWÕOÕP� YH� D\UÕOPD� úHULWOHULQLQ� ELUOHúWL÷L�

QRNWDODUGÕU��ùHNLO����¶GD�|U�OPH�NHVLPL�YHULOPLúWLU��

ùHNLO���� gU�OPH�NHVLPL �75%�������



��

%LU� |U�OPH� E|OJHVLQGHNL� WUDILN� ELU� WHPHO� RWR\RO� NHVLPL� LOH� NÕ\DVODQGÕ÷ÕQGD� GDKD�

oRN� úHULW� GH÷LúWLUHQ� DNÕPD� WDELGLU�� %X� VHEHSOH� |U�OPH� NHVLPLQGH� WHPHO� X]XQOXN�

�NDWÕOÕP�LOH�D\UÕOPD�DUDVÕQGD�NDODQ�PHVDIH��QH�NDGDU�X]XQ�ROXUVD�V�U�F�OHU�LoLQ�úHULW�

GH÷LúWLUPH�LoLQ�\HWHUOL�DODQ�YH�V�UH�GDKD�oRN�RODFDNWÕU���

������.DWÕOÕP�YH�$\UÕOPD�.HVLPOHUL

2WR\RO� NDWÕOÕP� YH� D\UÕOPD� NHVLPOHUL� RWR\ROODU� LOH� WRSOD\ÕFÕ� GD÷ÕWÕFÕ� DUWHUOHUL�

ELUELULQH� ED÷ODUNHQ� \�NVHN� KÕ]OÕ� NDWÕOÕP� YH� D\UÕOPD� PDQHYUDVÕ� VD÷ODPDN� LoLQ� |]HO�

RODUDN� WDVDUODQPÕú�\DSÕODUGÕU� �75%���������.DWÕOÕP� UDPSDVÕ�D\UÕOPD� UDPSDVÕ�RODUDN�

GD� DGODQGÕUÕODQ� EX� \DQ� \ROODU� GHQHWLPOL� �VLQ\DOL]H�� \D� GD� GHQHWLPVL]� �VLQ\DOL]H�

ROPD\DQ��RODUDN�LúOHWLOHELOLU���

2WR\ROD�NDWÕOÕP�YH�D\UÕOPD�VD÷OD\DQ�\ROODU��\DQ�\RO�YH�LNL�NDYúDN�ROPDN��]HUH��o�

ELOHúHQ� LoHUPHNWHGLU�� .DYúDNODU� WDVDUÕP� YH� NRQWURO� |]HOOLNOHULQGH� E�\�N� |Oo�GH�

IDUNOÕOÕN�J|VWHULU�DQFDN�JHQHOOLNOH�\DQ�\RO� RWR\RO�NDYúD÷Õ�\D�GD�\DQ�\RO� NHQWVHO�DUWHU�

ROPDN��]HUH�LNL�NDWHJRULGHQ�ELULQH�X\JXQ�RODUDN�WDVDUODQÕU��75%� �������

<DQ� \RO� LOH� NHQWVHO� DUWHUOHU� DUDVÕQGDNL� NDYúDNODU� '85� NRQWUROO��� <2/� 9(5�

NRQWUROO�� \D� GD� GHQHWLPOL� RODELOLU�� <DQ� \RO� LOH� RWR\ROX� ED÷OD\DQ� NDYúDNODU� LVH�

JHRPHWULN� |]HOOLNOHUL� EDNÕPÕQGDQ� GH÷LúNHQOLN� J|VWHULU�� +Õ]ODQPD� YH� \DYDúODPD�

úHULWOHULQLQ� X]XQOX÷X� YH� WLSL� �SDUDOHO�� NRQLN��� \DQ� \ROXQ� YH� \DQ� \ROXQ� oHYUHVLQGHNL�

RWR\ROGDNL� VHUEHVW� DNÕP� KÕ]Õ�� GL÷HU� NDWÕOÕP�D\UÕOPDODUD� \DNÕQOÕ÷Õ� EXQX� HWNLOH\HQ�

SDUDPHWUHOHUGHQGLU�� <DQ� \ROODUÕQ� WHPHO� NDUDNWHULVWLNOHUL� DúD÷ÕGDNL� JLEL� VÕUDODQDELOLU�

�75%��������

x <DQ�\RO� RWR\RO�NDYúDNODUÕ�RWR\ROD�NDWÕOÕP��RQ�UDPSV��YH�RWR\ROGDQ�D\UÕOPD�

�RII�UDPSV��KDUHNHWOHULQH�J|UH�LNL\H�D\UÕOÕU��øNL�DNÕPÕ�ELUOHúWLUHUHN�WHN�DNÕP�KDOLQH�

JHWLUHQ� NDYúDNODU� NDWÕOÕP� RODUDN� DGODQGÕUÕOÕUNHQ� WHN� ELU� DNÕPÕ� ELUGHQ� ID]OD� DNÕP�

KDOLQH�JHWLUHQ�NDYúDNODU�D\UÕOPD�RODUDN�DGODQGÕUÕOÕU��

x *HQHOOLNOH� \DQ� \ROODU� VD÷� WDUDIWDQ� NDWÕOÕP� YH� D\UÕOPD� VD÷ODUODU�� $QFDN� ED]Õ�

GXUXPODUGD�VRO�WDUDIWDQ�GD�ED÷ODQWÕ�VD÷ODQDELOLU��



��

x <DQ� \ROODU� ELUGHQ� ID]OD� úHULW� LoHUVH� GH� JHQHOOLNOH� RWR\ROD� ED÷ODQDQ�

NDYúDNODUGD� LNL�úHULWOL�\DQ�\ROODUÕQ�oR÷X�ELUOHúPHGHQ�|QFH� WHN�ELU�úHULWWH�ELUOHúLU��

%X�GXUXPGD�NDYúDN�WHN�ELU�\DQ�\RO� RWR\RO�NDYúD÷Õ�RODUDN�VÕQÕIODQGÕUÕODELOLU��

x øNL� úHULWOL� D\UÕOPDODUGD� D\UÕOPD� QRNWDVÕQGD� WHN� úHULW� EXOXQDELOLU�� .DYúDNWDQ�

VRQUD�\RO�D\UÕúPDGDQ� LNL�úHULGH�JHQLúOH\HELOLU��.DWÕOÕP�ED÷ODQWÕVÕQGD�ROGX÷X�JLEL�

WHN�ELU�NDYúDN�NDEXO�HGLOLU��

x 2WR\RO�NDWÕOÕP�YH�D\UÕOPDODUÕ� RWR\RO�NHVLPLQLQ�E�\�NO�÷�QGHQ�HWNLOHQLU��

x .DWÕOÕP�ED÷ODQWÕODUÕ�RWR\ROGDNL�WDúÕWODUÕQ�KÕ]ODUÕQGDQ�HWNLOHQHELOLU��

<DQ� \ROODU� YH� \DQ� \RO� NDYúDNODUÕ� ED÷ODQGÕNODUÕ� RWR\ROODUGDQ� ED÷ÕPVÕ]� RODUDN�

oDOÕúPD]� �75%�� �������%X�QHGHQOH� RWR\ROODUÕQ� EDúDUÕPÕ� \DQ� \ROODUÕ� HWNLOHUNHQ�� \DQ�

\ROODUÕQ� EDúDUÕPÕ� GD� RWR\ROODUÕ� HWNLOHPHNWHGLU�� g]HOOLNOH� \DQ� \RO� RWR\RO�

NDYúDNODUÕQGD�\DúDQDQ�WÕNDQÕNOÕN�DNÕP�\XNDUÕ�\|QGH�YH\D�DúD÷Õ�\|QGH�FLGGL�HWNLOHUH�

VDKLS�RODELOLU��

%XQXQOD� ELUOLNWH� GDKD� |QFHNL� oDOÕúPDODUGD� �5RHVV YH�8OHULR�������� \DQ� \ROODUÕQ�

HWNL�DODQODUÕ�GDKD�GHWD\OÕ�LQFHOHQPLú��NDWÕOÕP�KDUHNHWLQGH�NDWÕOÕP�úHULGL�LOH�DQD\ROXQ�

ELUOHúWL÷L� QRNWDGDQ� VRQUD� DNÕP�\|Q�QGHNL� ��� P¶OLN� NHVLPL� HWNLOHGL÷L� �ùHNLO� �������

D\UÕOPD� KDUHNHWLQGH� LVH� VH\DKDW� úHULWOHULQLQ� D\UÕOGÕ÷Õ� QRNWDGDQ� DNÕP� \|Q�QGH� ���

P¶OLN�NHVLPL�HWNLOHGL÷L��ùHNLO�������VRQXFXQD�YDUPÕúWÕU��

ùHNLO����� .DWÕOÕP�KDUHNHWLQLQ�HWNL�DODQÕ��75%�������



��

ùHNLO����� $\UÕOPD�KDUHNHWLQLQ�HWNL�DODQÕ��75%�������

2WR\RO� NDWÕOÕPODUÕQGD� YH\D� D\UÕOPDODUÕQGD� \�NVHN� úHULW� GH÷LúWLUPH� VHEHEL\OH�

W�UE�ODQV�ROXúXU��+Õ]ODQPD�\D�GD�\DYDúODPD�úHULGL\OH�RWR\ROD�NDWÕODQ�\D�GD�D\UÕODQ�

WDúÕWODU� úHULW� GH÷LúWLUHUHN� W�UE�ODQVWDQ� NDoÕQPD\D� oDOÕúÕUODU� EX� QHGHQOH� RWR\ROXQ�

NDWÕOÕP�YH\D�KÕ]ODQPD�úHULGL�ROPD\DQ�NHVLPOHULQH�NÕ\DVOD�GDKD�ID]OD�úHULW�GH÷LúWLUPH�

RUDQÕQD�VDKLSWLU��

%XQXQ� \DQÕQGD� EX� HWNLOHúLPOHU� GLQDPLN� \DSÕGDGÕU�� <DQ� \ROODUÕQ� NDSDVLWHVL� YH�

\R÷XQOX÷X� RWR\ROGDNL� WDúÕWODUÕQ� GDYUDQÕúODUÕQÕ� HWNLOHPHNOH� ELUOLNWH�� JHQHO� RODUDN�

RWR\RO�WÕNDQÕNOÕ÷Õ�\DQ�\RO�DNÕPÕQÕ�VÕQÕUODQGÕUPD\D�YH�GL÷HU�NDYúDNODUD�YH\D�URWDODUD�

VDSPD\D�QHGHQ�RODELOLU��

����2WR\RO�7HVLVOHULQGH�+L]PHW�'�]H\L�

6�U�F�OHULQ�YH�\ROFXODUÕQ�\ROGDNL�WUDILN NRúXOODUÕ�KDNNÕQGDNL�PHPQXQL\HWL�RODUDN

LIDGH�HGLOHELOHQ�KL]PHW�G�]H\L��\ROFXODUD�\ROGDNL�LúOHWPH�NRúXOODUÕQÕ�QLWHOLNVHO�RODUDN�

GH÷HUOHQGLUPHGH�NXOODQÕODQ�ELU�|Oo�WW�U��<D\OD��������

<ROGDNL� LúOHWPH�NRúXOODUÕQÕ� EHOLUOH\HQ� EDúOÕFD� SDUDPHWUHOHU�� KÕ]�� \ROFXOXN� V�UHVL��

V�U�F�Q�Q�úHULW�GH÷LúWLUPH�YH�|Q�QGHNL�DUDFÕ�JHoPHGHNL�VHUEHVWOLN�GHUHFHVL��NDYúDN�

YH\D� VLQ\DO� VHEHEL\OH� WUDILN� NHVLNOHUL�� V�U�F��\ROFX� NRQIRU� YH� KX]XUX� LOH� WUDILN�

J�YHQOL÷LGLU��<D\OD���������*HQHO�RODUDN�$��%��&��'��(�YH�)�ROPDN��]HUH�DOWÕ�KL]PHW�

G�]H\L� WDQÕPODQPÕúWÕU��ùHNLO�����¶GH�KÕ]�YH�DNÕP�RUDQÕQD�J|UH KL]PHW�G�]H\OHUL�\HU�

DOPDNWDGÕU��



��

ùHNLO����� 2WR\RO�WHVLVOHULQGH�KL]PHW�G�]H\L��75%�������

ùDKLQ��������LVH�oDOÕúPDVÕQGD�KL]PHW�G�]H\OHULQL�DúD÷ÕGDNL�JLEL�GHWD\ODQGÕUPÕúWÕU�

$� KL]PHW� G�]H\L�� 6�U�F�OHULQ� GL÷HU� V�U�F�OHULQ� YDUOÕ÷ÕQGDQ� QHUHGH\VH� KLo�

HWNLOHQPHGL÷L�� LVWHGLNOHUL� KÕ]Õ� VHoHELOGL÷L� YH� WUDILN� DNÕPÕ� LoLQGH� KDUHNHW� VHUEHVWOL÷L�

EXOXQDQ�VHUEHVW�DNÕP�NRúXOODUÕQÕ�WDQÕPODU��

%�KL]PHW�G�]H\L��$�KL]PHW�G�]H\LQH�EHQ]HU�úHNLOGH \LQH�VHUEHVW�DNÕP�KÕ]ÕQGD�\D�

GD�VHUEHVW�DNÕP�KÕ]ÕQD�\DNÕQ�KÕ]ODUGD�\ROFXOX÷D�L]LQ�YHULOHQ�VLVWHPGH�PDQHYUD�\DSPD�

|]J�UO�÷��D]DOÕU��

&�KL]PHW�G�]H\L��ùHULW�GH÷LúWLUPH�PDQHYUDODUÕ�VHUEHVW�DNÕP�KÕ]ÕQGD�\D�GD�VHUEHVW�

DNÕP� KÕ]ÕQD� \DNÕQ� \ROFXOXN� HGLOLUNHQ� VÕQÕUODQGÕUÕOGÕ÷ÕQGDQ� V�U�F�OHU� WDUDIÕQGDQ�

GLNNDWOL� ELU� úHNLOGH� \DSÕOPDOÕGÕU�� 5DKDWOÕN� &� KL]PHW� G�]H\LQGH� EHOLUJLQ ELU� úHNLOGH�

D]DOÕUNHQ�WUDILN�ND]DVÕ�YH\D�EHQ]HU�ELU�ROD\�PH\GDQD�JHOGL÷LQGH�NX\UXNODU�ROXúPDNWD�

YH�JHFLNPHOHU�\DúDQPDDVÕ�RODVÕGÕU�



��

'� KL]PHW� G�]H\L�� +Õ]ODUÕQ� WUDILN� \R÷XQOX÷XQD� ED÷OÕ� RODUDN� G�úW�÷�� '� KL]PHW�

G�]H\LQGH�PDQHYUD� \DSPD� |]J�UO�÷�� VÕQÕUODQGÕUÕOPÕúWÕU�� 7UDILN� DNÕPÕQGD�PH\GDQD�

JHOHQ�ROD\ODUÕ� \RN� HWPHN� LoLQ� \HWHUOL� ERúOXN� \RNWXU� YH� EX� ROD\ODU� QHWLFHVLQGH� X]XQ�

NX\UXNODU�ROXúPDNWDGÕU�

(�KL]PHW� G�]H\L�� 7UDILN� WDOHELQLQ� NDSDVLWH\H� RUDQÕQÕQ� �¶H� \DNODúWÕ÷ÕQGD� \D� GD� ��

ROGX÷XQGD� GXUXPGD� DUDoODUÕQ� H÷LPOL� E|OJH\H� JLUPHVL� \D� GD� úHULW� GH÷LúWLUPHVL� JLEL�

N�o�N� DNVDNOÕNODU� ELOH� JHFLNPHOHUH� QHGHQ� RODFDNWÕU�� 0DQHYUD� NDELOL\HWL� EX� KL]PHW�

G�]H\LQGH�VRQ�GHUHFH�NÕVÕWOÕGÕU��

)� KL]PHW� G�]H\L�� 7UDILN� WDOHELQLQ� \ROXQ� NDSDVLWHVLQL� JHoWL÷L� GXUXPGD� PH\GDQD�

JHOHQ� EX� KL]PHW� G�]H\L� \ROGD� ELU� DNVDNOÕN� ROGX÷XQXQ� GD� J|VWHUJHVLGLU�� 7DúÕWODUÕQ�

G�ú�N�KÕ]ODUOD�KDUHNHW�HWWL÷L�YH�VÕNOÕNOD�GXUPD�QRNWDVÕQD�JHOPHVL�EX�KL]PHW�G�]H\LQLQ�

HQ�EHOLUJLQ�|]HOOL÷LGLU��

%X�VHYL\HGHNL�WÕNDQÕNOÕN�VHEHSOHUL�75% ������¶GH�úX�úHNLOGH�VÕUDODQPÕúWÕU�

x %LU�NHVLPGH�NDSDVLWHQLQ�JHoLFL�RODUDN�G�úPHVLQH�QHGHQ�RODQ�WUDILN�ROD\ODUÕ

x dDNÕúPD\D�QHGHQ�RODQ�NDWÕOÕP�D\UÕOPD�YH�|U�OPH�NHVLPOHUL�YH� úHULW� D]DOWPD�

QRNWDODUÕQGD�JHOHQ�DUDoODUÕQ�ERúDOWÕODQ�DUDoODUGDQ�GDKD�ID]OD�ROPDVÕ�

x 7DKPLQ� GXUXPODUÕQGD�� ]LUYH� VDDWLQGH� �YH\D� GL÷HU�� DNÕP� RUDQÕQÕQ� NDSDVLWH\L�

DúPDVÕ

75% ������¶GH�W�P�RWR\RO�NHVLPOHUL�LoLQ�KDFLP�NDSDVLWH�RUDQÕQÕQ����¶GDQ�E�\�N�

ROGX÷X�GXUXPODU�)�KL]PHW�G�]H\L�RODUDN�WDQÕPODQPÕúWÕU��$\QÕ�]DPDQGD�\R÷XQOX÷XQ�

WHPHO�RWR\RO�NHVLPLQGH����RWR�NP�úUW¶GHQ��|U�OPH��NDWÕOÕP�YH�D\UÕOPD�NHVLPOHULQGH�

��� RWR�NP�úUW¶GHQ� \�NVHN� ROGX÷X� GXUXPODU� GD� )� KL]PHW� G�]H\L� RODUDN�

WDQÕPODQPDNWDGÕU�� (� KL]PHW� G�]H\L� GH� D\QÕ� ]DPDQGD \�NVHN NDSDVLWH\L� LIDGH�

HGLOPHNWHGLU��

.DWÕOÕP� YH� D\UÕOPD� NHVLPOHULQLQ� HWNL� DODQODUÕQÕQ� KL]PHW� G�]H\L�� WHPHO� RWR\RO�

NHVLPLQGH� KL]PHW� G�]H\LQH� EHQ]HU� úHNLOGH� $� LOH� (� DUDVÕQGD� WDQÕPODQPÕúWÕU �75%��



��

������� )� KL]PHW� G�]H\L� LVH� DNÕP� \XNDUÕ� YH\D� DúD÷Õ� \|QGH� NDSDVLWHQLQ� DúÕOGÕ÷Õ�

GXUXPODUGD�J|]OHQLU��

$�KL]PHW�G�]H\L�NÕVÕWODQPD\DQ�KDUHNHWOHUL� WHPVLO�HGHUNHQ�\R÷XQOXN�GH÷HUL� WUDILN�

DNÕPÕQGD� W�UE�ODQV� ROPDNVÕ]ÕQ� G�]J�Q� NDWÕOÕP� YH� D\UÕOPDODUD� L]LQ� YHUHFHN� NDGDU�

G�ú�NW�U��%�KL]PHW�G�]H\LQGH�NDWÕOÕP�YH�D\UÕOPD�PDQHYUDODUÕ�V�U�F�OHU�DUDFÕOÕ÷Õ\OD�

IDUN�HGLOLU�KDOH�JHOLU�YH�HQ�D] W�UE�ODQV�PH\GDQD�JHOLU��&�KL]PHW�G�]H\LQGH��W�UE�ODQV�

VHYL\HOHUL�IDUN�HGLOLU�KDOH�JHOGLNoH�HWNL�DODQÕQGDNL�KÕ]�D]DOPD\D�EDúODU �75%���������

'� KL]PHW� G�]H\LQGH� QHUHGH\VH� W�P� DUDoODU� NDWÕOÕP� YH� D\UÕOPD� PDQHYUDVÕ� LoLQ�

\DYDúODU�� 2WR\ROXQ� LúOHWLPL� VDELW� NDOVD� GD� NDWÕOÕP� YH� D\UÕOPDODUGD� NX\UXNODU�

ROXúDELOLU�� � (� KL]PHW� G�]H\L� LVH�� NDSDVLWH\H� \DNODúDQ� NRúXOODUÕ� WHPVLO� HGHU�� +Õ]ODU�

|QHPOL� |Oo�GH� D]DOÕU� YH� W�UE�ODQV� QHUHGH\VH� W�P� V�U�F�OHU� WDUDIÕQGDQ� KLVVHGLOLU��

+DFLP GH÷HUL� NDSDVLWH\H� \DNODúÕU� YH� RWR\RO�� NDWÕOÕP� D\UÕOPDODUGD� N�o�N� NX\UXNODU�

J|]OHQHELOLU��



��

%g/h0�hd

272<2/�.$7,/,0/$5,1'$�.$3$6ø7(�+(6$3�<g17(0/(5ø

7UDILN� KDFPLQLQ� NDUD\ROX� NDSDVLWHVLQLQ� DOWÕQGD� NDOGÕ÷Õ� GXUXPODUGD� VHUEHVW� DNÕP�

ROXúPDNWD� DPD� NDSDVLWH\H� \DNODúWÕNoD� WUDILN� VÕNÕúÕNOÕ÷Õ� YH� JHFLNPHOHU� DUWPDNWDGÕU�

�7XQo���������%X�VHEHSOH�NDSDVLWHQLQ�EHOLUOHQPHVL�V|]�NRQXVX�\RO�NHVLPLQGHQ�ELULP�

]DPDQGD�JHoHELOHFHN�DUDo�VD\ÕVÕQÕ�EHOLUOHPHN�LoLQ�JHUHNOLGLU��

2WR\RO�NDWÕOÕPODUÕQGD�NDSDVLWHQLQ�KHVDSODQDELOPHVL� LoLQ�LNL�IDUNOÕ�\|QWHPGHQ V|]�

HGLOHELOLU� �7DQ� YH� GL÷HU��� ������� %X� \|QWHPOHUGHQ� LONL� +&0¶GH� \HU� DODQ� NDSDVLWH�

KHVDS� \|QWHPL�� GL÷HU� \|QWHP� LVH� .ULWLN� $UDOÕN� .DEXO� 7HRULVL� �*DS� $FFHSWDQFH�

7KHRU\��\DUGÕPÕ�LOH�NDSDVLWHQLQ�KHVDSODQPDVÕGÕU��

��� +&0�<|QWHPL�LOH�.DSDVLWH�+HVDSODPDVÕ

7UDILN� P�KHQGLVOL÷LQGH� VÕNoD� NXOODQÕODQ� +&0� LON� RODUDN� $PHULND� %LUOHúLN�

'HYOHWOHUL¶QGH� 7UDQVSRUWDWLRQ� 5HVHDUFK� %RDUG� �75%�� WDUDIÕQGDQ� ����� \ÕOÕQGD�

\D\ÕQODQPÕúWÕU�� *�Q�P�]H� NDGDU� �� YHUVL\RQX� VXQXOPXúWXU�� +&0� LoLQGH�.HVLQWLVL]�

DNÕPODU� YH� NHVLQWLOL� DNÕPODU� ROPDN� �]HUH� XODúÕP� VLVWHPOHUL� LNL\H� D\UÕOPÕú�� NDSDVLWH

DQDOL]OHUL�LNL�úHULWOL�NDUD\ROODUÕ��oRN�úHULWOL�NDUD\ROODUÕ��RWR\ROODU��NHQW�LoL�\ROODU��WRSOX�

WDúÕP��\D\D�KDUHNHWOHUL�YH�ELVLNOHW�\ROODUÕ�LoLQ�ELUoRN�XODúÕP�VLVWHPL�LoLQ�D\UÕ�D\UÕ�YH�

IDUNOÕ�\DNODúÕPODUOD�\DSÕOPÕúWÕU��

%X� E|O�PGH� 75%� ������¶GH� \HU� DODQ� RWR\RO� NDWÕOÕP� NDSDVLWHVLQLQ� QDVÕO�

KHVDSODQDFD÷Õ� J|VWHULOPLúWLU�� ùHNLO� ���� KHVDS� \|QWHPLQLQ� JLUGLVLQL� YH� WHPHO�

KHVDSODPD� VÕUDVÕQÕ� J|VWHUPHNWHGLU�� � %X� \DNODúÕPGD� NDWÕOÕP HWNL� DODQÕ� ROXúWXUDQ�

KÕ]ODQPD�úHULGL�LOH�DQD\ROXQ����YH����úHULWOHULQLQ�GH�GDKLO�ROGX÷X�����PHWUHOLN�DODQD�

RGDNODQPDNWDGÕU�� .DWÕOÕP� GHQHWLPL �UDPS� PHWHULQJ��� GR\JXQ� �VW�� NRúXOODU�� KÕ]�

VÕQÕUODPDVÕ�� DNÕOOÕ� XODúÕP� VLVWHPOHULQLQ� �LQWHOOLJHQW� WUDQVSRUWDWLRQ� V\VWHP�� YDUOÕ÷Õ� YH�

|]HO�úHULWOHU��|]HOOLNOH�\�NVHN�GROXOXN�RUDQÕQD�VDKLS�úHULWOHU� KLJK�RFFXSDQF\�YHKLFOH��

EX�oDOÕúPDQÕQ�NDSVDPÕ�GÕúÕQGD�WXWXOPXúWXU��75%�������� ùHNLO����¶GH�YHULOHQ�\|QWHP�

JLUGLOHUL�LoLQ�JHUHNOL�YHULOHU�YH�YDUVD\ÕODQ�GH÷HUOHUL�7DEOR����¶GH�YHULOPLúWLU�



��
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DODQODUÕQGDNL�LúOHPOHUL�HWNLOH\HQ�NULWLN�ELU�JHRPHWULN�SDUDPHWUHGLU��

0RGHOLQ� YH� KL]PHW� G�]H\L� NULWHUOHULQLQ� W�P� \|QOHUL�� LOJLOL� VDDWLQ� ]LUYH� VDDWLQ� ���

GDNLNDVÕ� ER\XQFD� WHPHO� NRúXOODU� DOWÕQGD� RWRPRELO� DUDoODUGD� VDDW� EDúÕQD� HúGH÷HU� HQ�

\�NVHN DNÕP� RUDQÕ� �RWR�VD�� FLQVLQGHQ� LIDGH� HGLOLU�� %X� \�]GHQ� DGÕPODUGDQ� KHUKDQJL�

ELUL� X\JXODQPDGDQ� |QFH� LOJLOL� RWR\RO� YH� NDWÕOÕP�D\UÕOPD� DNÕPODUÕ� 'HQNOHP� ����
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9L��L�KDUHNHWL�LoLQ�VDDWOLN�KDFLP��WDúÕW�VD��
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=LUYH� VDDWL� IDNW|U�� ELU� VDDW� LoLQGHNL� WUDILN� DNÕPÕQGDNL� GH÷LúLPL� \DQVÕWÕU�� =LUYH�

VDDWLQGHNL� DNÕPÕQ� R� VDDW� LoLQGHNL� HQ� \�NVHN� ��� GDNLNDOÕN� KDFPLQ�ELU� VDDWOLN� DNÕPD�
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������� 7DEORGDNL� GH÷HUOHULQ� \DQ� \RO� LoLQ� ROXS�� W�P� RWR\RO� NDWÕOÕP� NHVLPL� LoLQ�
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.DWÕOÕP� HWNL� DODQÕQÕQ� KHPHQ� \XNDUÕVÕQGDQ� ùHULW� �� YH� �
GH� JLUHQ� DNÕPÕ� HWNLOH\HQ�

WHPHO�GH÷LúNHQOHU�úXQODUGÕU�
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RWR\ROODUÕ� GÕúDUÕGD� EÕUDNÕUNHQ�� VHNL]� YH� RQ� úHULWOL� RWR\ROODU� �]HULQGHNL� HWNLOHUL�

EHOLUOHPHN� LoLQ� LVH� \HWHUVL]GLU�� $OWÕ� úHULWOL� \ROODUGD� LVH� VRUXQVX]� ELU� úHNLOGH�

NXOODQÕODELOLU�� 2WR\ROD� NDWÕODQ� DUDoODU� ùHULW� �¶H� GDKLO� ROGX÷XQGD� \D� GD� ùHULW� �¶GHQ�
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HWNL\L� EHOLUOHPHN� LoLQ� |QHPOL� GH÷LúNHQOHU�� NDWÕOÕPGDQ� DNÕP� \XNDUÕ� \|QGH� WRSODP�
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$NÕP� DúD÷Õ� YH\D� DNÕP� \XNDUÕ� �YH\D� KHU� LNLVL�� \|QGH� D\UÕOPD� PHYFXWVD� KDQJL�

GHQNOHPLQ� NXOODQÕODFD÷ÕQÕ� VHoPHN� LoLQ� \DQ� \ROODU� DUDVÕQGD� GHQJH� D\ÕUPD�PHVDIHVL�

�/(4�� EHOLUOHQPHOLGLU�� (÷HU� NDWÕOÕP�D\UÕOPDODU� DUDVÕ� PHVDIH� /(4 GH÷HULQH� HúLW YH\D�
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/(4�� 'HQNOHP� ��� YH� 'HQNOHP� ��� YH\D� ���
\D D\QÕ� 3)0 GH÷HULQL� YHUGL÷L�

PHVDIHGLU�� %X� QHGHQOH� ELWLúLN� ELU� DNÕP� \XNDUÕ� \|QGH� D\UÕOPD� PHYFXW� ROGX÷XQGD��

'HQNOHP� ���� GLNNDWH� DOÕQPDOÕGÕU�� 'HQNOHP� ����� 'HQNOHP� ���
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GDQ�GDKD�

E�\�N�YH\D�RQD�HúLWVH��/'2:1���/(4��ROGX÷X�GXUXPODUGD�'HQNOHP����¶WHQ��/'2:1 ��

/(4 ROGX÷X�GXUXPODUGD�LVH�'HQNOHP����¶GDQ \DUDUODQÕOPDOÕGÕU�

+HP�DNÕP�DúD÷Õ�KHP�GH�DNÕP�\XNDUÕ�ELWLúLN�ELU�D\UÕOPD�ROGX÷XQGD�DQDOL]LQ�DNÕP�

\XNDUÕ�\D�GD�DNÕP�DúD÷Õ�\|QGH�ELWLúLN�D\UÕOPD\Õ�GLNNDWH�DOÕS�DOPDGÕ÷ÕQD�ED÷OÕ�RODUDN�

3)0 GH÷HUL�LoLQ�LNL�o|]�P�RUWD\D�oÕNDELOLU��%X�JLEL�GXUXPODUGD��HQ�E�\�N�3)0 GH÷HUL�

LOH�VRQXoODQDQ�GHQNOHP�NXOODQÕOPDOÕGÕU�

������$GÕP����.DSDVLWHQLQ�%HOLUOHQPHVL

%LU� NDWÕOÕP� DODQÕQÕQ� NDSDVLWHVL� |QFHOLNOH� DNÕP� DúD÷Õ� \|QGH� RWR\RO� NHVLPLQLQ�

NDSDVLWHVL� LOH� EHOLUOHQLU�� 'ROD\ÕVÕ\OD� DNÕP� \XNDUÕ� \|QGH� RWR\ROD� YH� NDWÕOÕPD� JHOHQ�

WRSODP� DNÕP� DúD÷Õ� \|QGH� WHPHO� RWR\RO� NHVLPLQLQ� NDSDVLWHVLQL� DúDPD]�� dDOÕúPDODU�

D\UÕFD� NDWÕOÕP� HWNL� DODQÕQD� JLUHELOHFHN� WRSODP� DNÕP� RUDQÕ� LoLQ� SUDWLN� ELU� VÕQÕU�

ROGX÷XQX�J|VWHUPLúWLU� .DWÕOÕP�HWNL�DODQÕQGDNL�WRSODP�DNÕP�Y�� YH�Y5¶\L�LoHUGL÷LQGHQ�

Y5���GH÷HUL�'HQNOHP�����¶D�J|UH�YHULOLU�

ோଵଶݒ ൌ ଵଶݒ ൅ ோݒ ������



��

7DEOR� ���� WRSODP� DNÕP� DúD÷Õ� \|QGHNL� DNÕP� RUDQÕ� �Y � Y)�� Y5�� YH� NDWÕOÕP� HWNL�

DODQÕQD�JLUHQ HQ�\�NVHN DNÕP��Y5����LoLQ�NDSDVLWH�GH÷HUOHUL�YHULOPLúWLU��%X�DQDOL]GH�LNL�

GXUXP�PH\GDQD�JHOHELOLU�� øON�GXUXPGD�� WRSODP�RWR\RO�DNÕPÕ� �Y��� DNÕP�DúD÷Õ�RWR\RO�

NHVLPLQLQ�NDSDVLWHVLQL�DúDELOLU��%X�GXUXPGD�WÕNDQÕNOÕN��)�KL]PHW�G�]H\L��EHNOHQLU�YH�

NDWÕOÕP�NHVLPLQGHQ�\XNDUÕ�\|QGH�NX\UXNODU�ROXúDFDNWÕU��

7DEOR���� .DWÕOÕP�DODQODUÕ�LoLQ�NDSDVLWH�GH÷HUOHUL��75%�������

2WR\RO�

6HUEHVW�

$NÕP�+Õ]Õ�

�NP�VD�

(Q�<�NVHN $NÕP�$úD÷Õ�2WR\RO�$NÕPÕ��Y�

�RWRPRELO�VDDW�
.DWÕOÕP�.HVLPLQH�

*HOHELOHFHN�(Q�

<�NVHN�$NÕP��Y5��

�RWRPRELO�VDDW�

ùHULW�6D\ÕVÕ��7HN�<|QGH�

� � � !�

��� ���� ���� ���� �����úUW ����

��� ���� ���� ���� �����úUW ����

��� ���� ���� ���� �����úUW ����

�� ���� ���� ���� �����úUW ����

øNLQFL�GXUXP�LVH�Y5�� DNÕPÕQÕQ�DU]X�HGLOHQ�HQ�\�NVHN�VHYL\H\L�DúPDVÕ�DPD�WRSODP�

RWR\RO� DNÕPÕQÕ� �Y�� DúPDPDNWDGÕU�� %X� GXUXPGD� E|OJHVHO� \R÷XQOXNODU� ROPDVÕ�

EHNOHQLUNHQ�NX\UXN�ROXúPDVÕ�EHNOHQPH]��

7RSODP� DNÕP� DúD÷Õ� \|QGHNL� DNÕP�� DNÕP� DúD÷ÕVÕQGD� \HU� DODQ� WHPHO� RWR\RO�

NHVLPLQLQ�NDSDVLWHVLQL�DúWÕ÷ÕQGD�)�KL]PHW�G�]H\L�DWDQÕU�YH�GDKD�ID]OD�KHVDS�\DSÕOPD]��

Y5��¶QLQ�EHOLUWLOHQ�VÕQÕUÕQÕ�DúWÕ÷Õ�GXUXPODU�GD�GDKLO�ROPDN��]HUH�GL÷HU� W�P�GXUXPODU�

LoLQ�KL]PHW�G�]H\L��NDWÕOÕP�HWNL�DODQÕQGDNL�\R÷XQOXN�WDKPLQ�HGLOHUHN�EHOLUOHQLU�

������$GÕP����+L]PHW�'�]H\LQLQ�%HOLUOHQPHVL�

.DWÕOÕP� HWNL� DODQÕQGDNL� KL]PHW� G�]H\L�� $� KL]PHW� G�]H\L� YH� (� KL]PHW� G�]H\L�

DUDVÕQGDNL� W�P� GXUXPODUGD� \R÷XQOXN� LOH� EHOLUOHQLU�� .DWÕOÕP� DODQÕQGD� $�(� KL]PHW�

VHYL\HVLQGH�WÕNDQÕNOÕN�ROPDGDQ�NDUDUOÕ�ELU�DNÕP�LoLQ�\R÷XQOXN�GH÷HUOHUL�7DEOR����¶GH�

YHULOGL÷L�JLELGLU�



��

7DEOR���� .DWÕOÕP�DODQODUÕ�LoLQ�KL]PHW�G�]H\L��75%�������

+L]PHW�'�]H\L <R÷XQOXN��RWRPRELO�NP�úUW�

$ ��

% ����

& �����

' �����

( !��

) 7DOHS�.DSDVLWH\L�$úPDNWDGÕU

.DWÕOÕP� HWNL� DODQÕQGDNL� \R÷XQOX÷X� WDKPLQ� HWPHN� LoLQ� 'HQNOHP� ����¶GHQ�

\DUDUODQÕOPDOÕGÕU�� <R÷XQOXN� GHQNOHPLQLQ� \DOQÕ]FD� GR\JXQ� DOWÕ� DNÕP� NRúXOODUÕ� LoLQ�

JHoHUOL�ROGX÷XQD�GLNNDW�HGLOPHOLGLU��

ோܦ ൌ ͵ǡͶͲʹ ൅ ͲǡͲͲͶͷ͸ݒோ ൅ ͲǡͲͲͶͺݒଵଶ Ȃ ͲǡͲͳʹ͹ͺܮ஺ ������

%XUDGD�

'5 �.DWÕOÕP�HWNL�DODQÕQÕQ�\R÷XQOX÷X��RWRPRELO�NP�úHULW��

Y5  �2WR\ROD�NDWÕODQ�HQ�\�NVHN�WRSODP�DNÕP��RWR�VD��

Y��  � .DWÕOÕP� HWNL� DODQÕQÕQ� KHPHQ� DNÕP� \XNDUÕVÕQGDQ� ùHULW �� YH� ùHULW� �¶\H� JLUHQ�

WRSODP�DNÕP��RWR�VD��

/$ �+Õ]ODQPD�úHULGL�X]XQOX÷XGXU��P��

������g]HO�'XUXPODU

%D]Õ� NDWÕOÕP� NHVLPOHUL� WHN� úHULWOL� VD÷� WDUDIWDQ� NDWÕOÕPODUGDQ� ROXúPD]�� %X� JLEL�

GXUXPODUGD� DQDOL]LQ� |]HO� JHRPHWUL\H� X\DUODQPDVÕ� LoLQ� WHPHO� DQDOL]� \|QWHPLQGH�

DúD÷ÕGDNL�YHULOHQ�X\DUODPDODU�\DSÕODELOLU�

��������øNL�ùHULWOL�.DWÕOÕPODU

ùHNLO� ���� RWR\ROD� LNL� úHULWOL� NDWÕOÕPÕ� J|VWHUPHNWHGLU�� %X� W�U� NDWÕOÕPODUGD� LNL� D\UÕ�

KÕ]ODQPDOD� úHULGLQLQ� KHU� ELUL� EDúDUÕOÕ� ELU� úHNLOGH� VROD� NDWÕOÕP� PDQHYUDVÕQD�



��

VD÷ODPDNWDGÕU��7HN�úHULWOL�NDWÕOÕPODU�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�ùHULW���YH�ùHULW��¶GH�DNÕP�

\XNDUÕ�\|QGH�DNÕP�GDKD�\�NVHN�LNHQ�NDWÕOÕP�NHVLPLQGH�LNL�KÕ]ODQPD�úHULGLQLQ�YDUOÕ÷Õ�

LOH� KÕ]ODQPD� úHULGLQLQ� GDKD� X]XQ� ROPDVÕ� VHEHEL\OH� \R÷XQOXN� GDKD� G�ú�NW�U�� %X�

VHEHSOH� LNL� úHULWOL� NDWÕOÕPODU� WHN� úHULWOL� NDWÕOÕPODUD� J|UH� D\QÕ� DNÕPODUÕQ� WDúÕQPDVÕ�

GXUXPXQGD�GDKD�VRUXQVX]�YH�GDKD�\�NVHN�KL]PHW�G�]H\LQGH�oDOÕúPDNWDGÕU��

ùHNLO�����øNL�úHULWOL�NDWÕOÕP �75%�������

øNL� úHULWOL� NDWÕOÕPODUGD� Y�� GH÷HUL� WHN� úHULWOL� NDWÕOÕPODUGDNL� JLEL� 'HQNOHP� ���� LOH�

KHVDSODQDELOLU��%XQXQOD�ELUOLNWH�7DEOR����¶WH�J|VWHULOHQ� 3)0 GHQNOHPOHUL�\HULQH�

��'|UW�úHULWOL�RWR\ROODUGD��3)0  �������

��$OWÕ�úHULWOL�RWR\ROODU��3)0  �������

��6HNL]�úHULWOL�RWR\ROODU��3)0  �������NXOODQÕOPDOÕGÕU�

.DWÕOÕP� HWNL� DODQÕQGD� EHNOHQHQ� \R÷XQOX÷XQ� KHVDSODQPDVÕQGD� 'HQNOHP� ����¶GH��

KÕ]ODQPD� úHULGL� X]XQOX÷X� �/$��\HULQH�KÕ]ODQPD� úHULGLQLQ� HIHNWLI�X]XQOX÷X� �/$HII�� LOH�

GH÷LúWLULOLU� /$HII GH÷HUL� 'HQNOHP� ���� LOH� KHVDSODQDELOLU�� %XUDGD� /$� YH� /$�

X]XQOXNODU�ùHNLO����¶WH�WDQÕPODQGÕ÷Õ�JLELGLU��

஺௘௙௙ܮ ൌ ஺ଵܮʹ ൅ ஺ଶܮ ������

(Q� \�NVHN DNÕP� RUDQODUÕ� RODQ� Y YH� Y5�� GH÷HUOHUL� LNL� úHULWOL� NDWÕOÕPGDQ�

HWNLOHQPHPHNWHGLU��$NÕP�DúD÷Õ�\|QGH�WHPHO�RWR\RO�NHVLPLQLQ�NDSDVLWHVL�NDWÕOÕP�

NHVLPLQLQ� WRSODP� oÕNWÕ� NDSDVLWHVLQL� EHOLUOHPH\H� GHYDP� HWPHNWHGLU� YH� RWR\ROXQ�

NDWÕOÕP�HWNL�DODQÕQD�JLUPHN�LVWH\HQ�HQ�\�NVHN�DUDo�VD\ÕVÕ�LNL�úHULWOL�NDWÕOÕP�YDUOÕ÷Õ�

LOH�GH÷LúPHPLúWLU��%X�\�]GHQ�7DEOR����¶GDNL�NDSDVLWH�GH÷HUOHUL�D\QHQ�NXOODQÕOÕU�



��

��������ùHULW�(NOHPHOHUL

.DWÕOÕPODU� LoLQ� HNOHQHQ� KÕ]ODQPD� úHULWOHUL� ED]HQ� úHULW� HNOHPHOHUL� LOH� VRQXoODQÕU��

7HN� úHULWOL� NDWÕOÕPODU� RWR\ROD� úHULW� HNOHQPHVL� LOH� VRQXoODQÕUVD �� NDWÕOÕPÕQ� NDSDVLWHVL�

NDWÕOÕPÕQ� NHQGL� JHRPHWULVL\OH� EHOLUOHQLU�� øNL� úHULWOL� NDWÕOÕPODU� úHULW� HNOHPH� LOH�

VRQXoODQÕUVD�EX�GXUXP�µDQD�NDWÕOÕP¶�RODUDN�VÕQÕIODQGÕUÕOÕU��

7HN�úHULW�HNOHPH�GXUXPXQXQ�DQDOL]L�QLVSHWHQ�EDVLWWLU��$NÕP�DúD÷Õ�\|QGHNL�NHVLP�

LODYH� ELU� úHULGH� VDKLS� WHPHO� RWR\RO� NHVLPL� NDEXO� HGLOLU�� $QFDN� LODYH� úHULW� HNOHPH�

QRNWDVÕQGDQ� ���� P� LoLQGH D\UÕOPD� QRNWDVÕQD� G|Q�ú�UVH� EX� GXUXP� |U�OPH� NHVLPL�

ROPDVÕQD�YH�|U�OPH�NHVLPL�NDSDVLWHVL�LoLQ�IDUNOÕ�\|QWHP�NXOODQÕOPDVÕQÕ��JHUHNWLULU��

��������$QD�.DWÕOÕP�$ODQODUÕ

$QD�NDWÕOÕP�DODQODUÕ��PDMRU�PHUJH�DUHD��KHU�ELUL�ELUGHQ�ID]OD�úHULGH�VDKLS�LNL�DQD�

\ROXQ ELUOHúHUHN� WHN� ELU� RWR\RO� NHVLPL� ROXúWXUPDVÕ� LOH� ROXúXU�� %LUOHúHQ� \ROODU�

RWR\ROODUGD��NHQWVHO�DUWHUOHUGHQ�YH\D�NÕUVDO�\ROODUGDQ�ROXúDELOLU��$QD�NDWÕOÕPODUÕQ�ELU�

YH\D� LNL� úHULWOL� UDPSDODUGDQ� IDUNOÕ� ROPDVÕQÕQ� VHEHEL� KHU� ELU� \ROXQ� JHQHOOLNOH� RWR\RO�

WDVDUÕP�VWDQGDUWODUÕQGD�YH\D�\DNÕQ�ROPDVÕ�YH�NDWÕOÕP�ELU�\DQ�\RO�YH\D�KÕ]ODQPD�úHULGL�

LoHUPHPHVLGLU�

%X� W�U� NDWÕOÕP� DODQODUÕ� ùHNLO� ���� YH� ùHNLO� ���¶WH� J|VWHULOGL÷L� JLEL� LNL� IDUNOÕ�

JHRPHWUL\H� VDKLSWLU�� ùHNLO� ���¶WH� NDWÕOÕP� DODQÕQD� \DNODúDQ� úHULW� VD\ÕVÕ� NDWÕOÕP�

DODQÕQGDQ�oÕNDQ�úHULW�VD\ÕVÕQGDQ�D]GÕU��%X�JHRPHWULGH�VRO�NDWÕOÕPÕQ�VD÷�úHULGLQLQ�YH�

VD÷� NDWÕOÕPÕQ� VRO� úHULGLQLQ� WHN� ELU� úHULW� ROXúWXUPDN��]HUH� ELUOHúPHVL� LOH� JHUoHNOHúLU��

ùHNLO� ���¶WH� J|VWHULOHQ� JHRPHWULGH� LVH� NDWÕOÕPD� DODQÕQD� JHOHQ� úHULWOHULQ� VD\ÕVÕ� oÕNDQ�

úHULW�VD\ÕVÕ�LOH�HúLWWLU�



��

ùHNLO�����$QD�NDWÕOÕP�DODQÕ�����75%�������

ùHNLO�����$QD�NDWÕOÕP�DODQÕ� ���75%� �����

$QD�NDWÕOÕP�DODQODUÕ�LoLQ�HWNLOL�ELU�SHUIRUPDQV�PRGHOL�\RNWXU��%X�QHGHQOH�ELUOHúHQ�

NDWÕOÕPODU� YH� oÕNÕú� \DSDQ� RWR\RO� �]HULQGHNL� NDSDVLWHOHULQ NRQWURO� HGLOPHVL� LOH�

VÕQÕUOÕGÕU�� +HU� ELU� NDWÕOÕPÕQ� YH� RWR\ROXQ� NDSDVLWHVL� 7DEOR� ���¶GDQ� JHQHO� RODUDN�

KHVDSODQDELOLU��.DWÕOÕP�NHVLPLQH�JHOHQ�KHU�NROXQ�NDSDVLWHVL�KHU�ELUL��]HULQGHNL�]LUYH�

WDOHS� DNÕPÕ� �RWR�VD�� LOH� NDUúÕODúWÕUÕOÕUNHQ�� NDWÕOÕPGDQ� oÕNDQ� RWR\ROXQ� NDSDVLWHVL� LNL�

NDWÕOÕPÕQ�]LUYH�WDOHELQLQ�WRSODPÕ��RWR�VD��LOH�NDUúÕODúWÕUÕOÕU��$QD�NDWÕOÕP�DODQODUÕQGDNL�

SUREOHPOHU� JHQHOOLNOH� DNÕP� DúD÷Õ� \|QGHNL� RWR\RO� NHVLPLQLQ� \HWHUVL]� NDSDVLWHVLQGHQ�

ND\QDNODQÕU�

��������2Q�ùHULWOL�2WR\ROODUD�.DWÕOÕP���[��

+HU� QH� NDGDU� \D\JÕQ� ROPDVD� GD� VD÷� \|QGHQ� WHN� úHULWOL� NDWÕOÕPD� VDKLS� RQ� úHULWOL�

\ROODUÕ� DQDOL]� HWPHN� LoLQ� IDUNOÕ� ELU�\|QWHPH� LKWL\Do�YDUGÕU��2WR\ROXQ����ùHULGLQGHNL�



��

DNÕP�RUDQÕ�NDWÕOÕP�DODQÕQD�JHOHQ�DNÕPGDQ� WDKPLQ�HGLOLU�YH�G�ú�U�O�U��.DODQ�RWR\RO�

DNÕPÕ�G|UW�úHULWOL�EHQ]HU�ELU�RWR\ROGDQ�EHNOHQHQ�DNÕPGDQ�ROXúXU��'ROD\ÕVÕ\OD�VWDQGDUW�

KHVDSODPD� \|QWHPL� NXOODQÕOÕU�� .DWÕOÕP� NHVLPLQLQ� ��� úHULGLQGHNL� DNÕP� Y� 7DEOR� ����

\DUGÕPÕ�LOH�WDKPLQ�HGLOHELOLU��

7DEOR���� 6D÷�WDUDIWDQ�WHN�úHULWOL�NDWÕOÕPD�VDKLS RQ�úHULWOL�RWR\ROODUGD����úHULWWHNL�DNÕP �75%�������

7RSODP�.DWÕODQ�2WR\RO�$NÕPÕ��Y)

�RWRPRELO�VDDW�

ùHULW��¶WH�$NÕP��Y� �RWRPRELO�VDDW�

����� ����

��������� �����Y)

��������� �����Y)

��������� �����Y)

������ �����Y)

.DWÕOÕP� NHVLPLQH� JHOHQ� ùHULW� �¶WHNL� DNÕP� EHOLUOHQGLNWHQ� VRQUD� 'HQNOHP� ����

NXOODQÕODUDN� KHVDSODQDQ� HIHNWLI� ELU� NDWÕOÕP� LOH� VHNL]� úHULWOL� ELU� RWR\RO� ROGX÷X�

YDUVD\ÕODUDN�QRUPDO�LúOHPOHU�X\JXODQÕU��

ிସ௘௙௙ݒ ൌ ிݒ Ȃ ହݒ ������

%XUDGD�

Y)�HII���.DWÕOÕP�NHVLPLQH�JHOHQ�RWR\ROXQ���úHULGLQGHNL��WHN�\|QGH��HIHNWLI�RWR\RO�DNÕPÕ�

�RWR�VD��

Y)��.DWÕOÕP�NHVLPLQH�JHOHQ�EHú�úHULWWHNL��WHN�\|QGH��WRSODP�RWR\RO�DNÕPÕ��RWR�VD��

Y���7DEOR����¶GHQ�KHVDSODQDQ�ùHULW��¶WH�EHNOHQHQ�DNÕPGÕU��RWR�VD��

��������2WR\ROXQ�6RO�7DUDIÕQGD�<HU�$ODQ�.DWÕOÕPODU

3HN�|QHULOPHPHVLQH�UD÷PHQ�ED]Õ�WRSOD\ÕFÕ� GD÷ÕWÕFÕ�\ROODUGD�VRO�WDUDIWD�NDWÕOÕPODU�

\HU�DODELOLU��6RO�WDUDIWD�\HU�DODQ�NDWÕOÕPODUÕQ�HWNL�DODQÕ�VD÷�WDUDIWD�\HU�DODQ�NDWÕOÕPODU�

LOH� D\QÕ� X]XQOXNWDGÕU� YH� VRO� LNL� úHULW� LOH� KÕ]ODQPD� úHULGLQL� NDSVDU�� %X� QHGHQOH� 6D÷�

WDUDIWDNL� NDWÕOÕPODUGD� |QHPOL� ELU� SDUDPHWUH� RODQ� Y�� KHVDSODPDVÕ� VRO� LNL� úHULW� LOH�



��

\DSÕOÕU��'|UW�úHULWOL�RWR\ROODUGD���[���EX�DNÕP�RUDQÕ��Y����D\QÕ�NDOÕU��$OWÕ�úHULWOL�\ROODU�

LoLQ�LOJLOL�DNÕP�RUDQÕ�Y��¶W�U��6HNL]�úHULWOL�\ROODUGD�LVH�Y�� DNÕP�RUDQODUÕ�NXOODQÕOÕU�

6RO�WDUDIWD�\HU�DODQ�NDWÕOÕPODU�LoLQ�GR÷UXGDQ�ELU�\|QWHP�ROPDVD�GD�PHYFXW�\|QWHP�

�]HULQGH� ED]Õ� GH÷LúLNOLNOHU� X\JXODQDELOLU� �/HLVFK�� ������� %XQXQ� LoLQ� |QFHOLNOH� VD÷�

WDUDIWD�\HU�DODQ�NDWÕOÕPODU�LOH�D\QÕ�úHNLOGH�Y�� GH÷HUL�KHVDSODQPDOÕGÕU��$UGÕQGDQ�G|UW��

DOWÕ�YH� VHNL]� úHULWOL�RWR\ROODUD� VRO� WDUDIOÕ�NDWÕOÕPODUGD�Y����Y�� YH�Y�� GH÷HUOHULQL�HOGH�

HWPHN� LoLQ� VÕUDVÕ\OD������������YH\D������ LOH� oDUSPDVÕ�|QHULOLU��<R÷XQOXN��KÕ]�YH\D�

KHU�LNLVL�LoLQ�NDODQ�KHVDSODPDODU�GHYDP�HGHELOLU��Y�� \HULQH�Y�� YH\D�Y�� NXOODQÕOÕU�YH�

W�P�NDSDVLWH�GH÷HUOHUL�GH÷LúPHGHQ�NDOÕU�

����.ULWLN�$UDOÕN�.DEXO��<|QWHPL

.ULWLN� DUDOÕN� NDEXO�� \|QWHPL�� oR÷XQOXNOD� ÕúÕNVÕ]� NDYúDNODU� LoLQ� JHOLúWLULOPLú� YH�

NXOODQÕOPDNWD�RODQ�ELU�\|QWHPGLU��%X�\|QWHP��GDKD�oRN�DQD\ROGDNL�YH�\DQ�\ROGDNL�

V�U�F�OHULQ�GDYUDQÕúODUÕQÕ�GLNNDWH�DODQ�ELU�\DNODúÕP�ROXS��GDYUDQÕúVDO�\|QWHP��RODUDN�

GD�DGODQGÕUÕOPDNWDGÕU�

%X� \|QWHPLQ� WHPHOOHUL�� LON� RODUDN� $GDPV� ������� WDUDIÕQGDQ� \D\DODUÕQ� NDUúÕGDQ�

NDUúÕ\D�JHoLúOHUL� LoLQ�JHOLúWLULOHQ�JHFLNPH�PRGHOLQH�GD\DQVD�GD�\|QWHPLQ� LON�RODUDN�

WDQÕPODQGÕ÷Õ� oDOÕúPD� 7DQQHU� WDUDIÕQGDQ� ����� \ÕOÕQGD� \D\ÕQODQPÕúWÕU�� .ULWLN� DUDOÕN�

NDEXO�\|QWHPLQLQ�WHPHOLQGH�\DSÕODQ�NDEXOOHU�DúD÷ÕGDNL�úHNLOGH�WDQÕPODQDELOLU��

� <DQ� \ROGDQ� NDYúD÷D� \DNODúDQ� ELU� WDúÕW� V�U�F�V�� LoLQ� NDYúDN� LoLQGH� �o� oHúLW�

PDQHYUD� V|]� NRQXVXGXU�� %XQODU�� VD÷D� G|Q�úOH� DQD\ROGDNL� \DNÕQ� úHULW� DNÕPÕQD�

NDWÕOPDN�� VROD� G|Q�úOH� DQD\ROGDNL� \DNÕQ� úHULW� DNÕPÕQÕ� NHVLS� X]DN� úHULW� DNÕPÕQD�

NDWÕOPDN�\D�GD�KHU�LNL�DQD\RO�DNÕPÕQÕ�GD�NHVLS�NDUúÕ\D�JHoHUHN�NDUúÕGDNL�\DQ�\ROD�

JLUPHN�úHNOLQGH�RODELOLU��%X�PDQHYUDODU�VÕUDVÕ\OD�NÕVDFD�NDWÕOPD��NHVLS�NDWÕOPD�YH�

NHVLS�JHoPH�RODUDN�EHOLUWLOLU��*HGL]OLR÷OX���������

� <DQ� \RO� V�U�F�OHUL� LoLQ� NDWÕOPDN� YH\D� NHVLS� JHoPHN� LVWHGLNOHUL� DQD\RO�

DNÕPÕQGDNL� WDúÕWODUGDQ�� |QGH� EXOXQDQ� WDúÕWÕQ� DUNDVÕ� LOH� RQX� L]OH\HQ� WDúÕWÕQ� |Q��

DUDVÕQGDNL�DUDOÕN�³$UD\D�*LULú�$UDOÕ÷Õ��*$3�´�ROPDNWDGÕU�



��

� $\UÕFD�\DQ�\RO� WDúÕWÕQÕQ�NDYúD÷D�YDUGÕ÷Õ�DQGD�NDYúD÷D�HQ�\DNÕQ�DQD\RO� WDúÕWÕ�

LOH�DUDVÕQGDNL�X]DNOÕN� LVH�³gQH�*LULú�$UDOÕ÷Õ� �/$*�´�ROPDNWDGÕU� �ùHNLO������ %LU�

RWR\RO�NDWÕOÕPÕQGD�DUDOÕN�NDEXO��LVH�ùHNLO����
GH�J|U�OPHNWHGLU�

ùHNLO���� D��gQH�JLULú�YH�E��$UD\D�JLULú�DUDOÕNODUÕ��*HGL]OLR÷OX� �����

ùHNLO���� %LU�RWR\RO�NDWÕOÕPÕQGD�V�U�F�OHULQ�DUDOÕN�NDEXO�GDYUDQÕúÕ��;XH�YH�GL÷HU�� �����

+DJULQJ� ������¶H� J|UH� DQD\ROD� NDWÕOPDN� LVWH\HQ� ELU� \DQ� \RO� V�U�F�V� DQFDN�

NHQGLVL�LoLQ�J�YHQOL�J|UG�÷��³7´�JLEL�ELU�]DPDQ�FLQVLQGHQ�DUDOÕN�GH÷HULQH�HúLW�YH\D�

GDKD� E�\�N� ELU� DUDOÕN� EXOGX÷XQGD� NDWÕODELOHFHNWLU��$UDOÕ÷ÕQ� E�\�NO�÷��� RODVÕ� HQ� D]�

JHFLNPH� LoLQ� VHoLOHQ� HQ� J�YHQOL�� HQ� NÕVD� ]DPDQ� FLQVLQGHQ� DUDOÕN� GH÷HUL� RODUDN� GD�

LIDGH�HGLOHELOLU��

7�P� V�U�F�OHULQ NDEXO� HWWL÷L� DUDOÕN� GH÷HUL� ELUELULQGHQ� IDUNOÕ� RODELOLU�� %LU�

V�U�F�Q�Q� DQD\ROD� NDWÕOÕP� LoLQ� NDEXO� HWWL÷L� ELU� DUDOÕN� GH÷HULQGHQ� GDKD� E�\�N� ELU�



��

DUDOÕN� GH÷HULQLQ� EDúND� ELU V�U�F�� WDUDIÕQGDQ� UHGGHGLOHELOPHVL� GH� VÕN� J|U�OHQ� ELU�

ROD\GÕU��*HGL]OLR÷OX� �������+HU�V�U�F��NDEXO�HGHFH÷L�DUDOÕN�NLúLGHQ�NLúL\H�GH÷LúWL÷L�

JLEL� oR÷X� ]DPDQ� V�U�F�O�N� WHFU�EHVLQH� ED÷OÕ� RODUDN� ELU� NDUDU� YHUPH� V�UHFLQLQ�

VRQXQGD� VHoPHNWHGLU�� 6�U�F�Q�Q� \DSWÕ÷Õ EX� VHoLPGH� V�U�F�Q�Q� \DúÕ�� FLQVL\HWL��

IL]LNVHO�GXUXPXQXQ�\DQÕQGD NLúLOLN�|]HOOLNOHUL GH�|QHPOL�ELU� URO�R\QDPDNWDGÕU��%D]Õ�

DUDúWÕUPDFÕODU�� V�U�F�OHULQ� D\QÕ� NDYúDNWD� IDUNOÕ ]DPDQODUGD� IDUNOÕ GDYUDQÕúODUGD�

EXOXQGXNODUÕQÕ� GD� |QH� V�UPHNWHGLUOHU� �*HGL]OLR÷OX� ������ +DJULQJ�� ����� ������

/DVVDUUH�YH�GL÷HU���������)ULFNHU��YH�GL÷HU����������%LU�EDúND�DUDúWÕUPDGD�LVH��NDYúD÷Õ�

VÕN�NXOODQDQ�V�U�F�OHULQ��DOÕúNDQOÕN HGLQPHOHUL�VRQXFXQGD�GDKD�NÕVD�DUDOÕNODUÕ�NDEXO�

HWWLNOHULQL�EHOLUWPHNWHGLUOHU� �)ULFNHU� YH�GL÷HU���������$QFDN�|]HOOLNOH� LNLQFL GXUXP��

J|]OHPOHQPHVL� oRN� J�o� ROGX÷XQGDQ� NHVLQOLN� ND]DQPDPÕúWÕU�� 6�U�F�OHU� DUDVÕQGDNL�

GDYUDQÕú�IDUNOÕOÕ÷Õ +DJULQJ��������WDUDIÕQGDQ�DúD÷ÕGDNL�JLEL�WDQÕPODQPÕúWÕU�

� 6�U�F�OHU� DQD\ROGDNL� DNÕP� LoLQGH� KHS� D\QÕ� DUDOÕ÷Õ� NDEXO� HGL\RUVD� EX�

V�U�F�OHULQ GDYUDQÕúÕ� WXWDUOÕ� RODUDN� WDQÕPODQDELOLU�� $NVL� GXUXPODUGD� WXWDUVÕ]� ELU�

V�U�F��RODUDN�WDQÕPODQÕU��

� 6�U�F�OHU�VHoWLNOHUL�DUDOÕN�GH÷HUOHUL�E�W�Q�V�U�F�OHUL�NDSVD\DFDN�ELU�GD÷ÕOÕPD�

DLWVH� EX� V�U�F�OHU� KRPRMHQ�� DNVL� KDOGH� KRPRMHQ� ROPD\DQ� V�U�F�OHU� RODUDN�

WDQÕPODQÕUODU��

<XNDUÕGDNL� DoÕNODPDODU� ÕúÕ÷ÕQGD� V�U�F�� GDYUDQÕúODUÕ +DJULQJ� ������� WDUDIÕQGDQ

G|UW�úHNLOGH�PRGHOOHQPLúWLU��%XQODU�

�� +RPRMHQ�YH�WXWDUOÕ��+HU�V�U�F��VDELW�ELU�DUDOÕN�NDEXO� YDUGÕU�

�� +RPRMHQ� YH� WXWDUVÕ]�� 6�U�F��� GXUPD� oL]JLVLQH� KHU� JHOLúLQGH�� GD÷ÕOÕPD� DLW�

IDUNOÕ�ELU�NULWLN�DUDOÕN�GH÷HUL�VHoPHNWHGLU

�� +RPRMHQ�ROPD\DQ�YH�WXWDUOÕ� <DQ�\RO�V�U�F�OHULQLQ�NDEXO�HWWL÷L�VDELW�ELU�DUDOÕN�

GH÷HUL� YDUGÕU� DPD EX� DUDOÕN� GH÷HUOHULQLQ� GD÷ÕOÕPÕ� ELU� V�U�F�� JUXEX� LoLQ� LIDGH

HGLOPHNWHGLU��

�� +RPRMHQ�ROPD\DQ�YH�WXWDUVÕ]��6�U�F�OHULQ�WXWDUVÕ]OÕ÷ÕQD�ED÷OÕ�RODUDN��KHU�ELU�

V�U�F��YH\D�ELU JUXSWDNL V�U�F�OHU��D\UÕ�ELU�NULWLN�DUDOÕN�GD÷ÕOÕPÕQD�VDKLSWLUOHU�



��

'DKD� |QFHNL� oDOÕúPDODUGD� KRPRMHQ� ROPD\DQ� YH� WXWDUVÕ]� V�U�F�� GDYUDQÕúÕQÕQ�

JHUoHN�DNÕPÕ�GDKD�L\L�WHPVLO�HWWL÷L�J|U�OP�úW�U��7DQ\HO�������� $QFDN�EX�WLS�V�U�F��

GDYUDQÕúODUÕQÕQ� PRGHOOHQPHVL� oRN� J�oW�U�� %X� \�]GHQ� \DSÕOPÕú� RODQ� oDOÕúPDODUGD�

V�U�F�OHULQ��KRPRMHQ�YH�WXWDUOÕ�ROGXNODUÕ�NDEXO�HGLOPLúWLU��%X�NDEXOH�J|UH��EHOLUOL�ELU�

³7´� GH÷HULQGHQ� N�o�N� DQD\RO� DUDOÕNODUÕQGD� KLoELU� \DQ� \RO� V�U�F�V�� DQD\ROD�

NDWÕODPD]NHQ�DQD\ROGDNL�GDKD�E�\�N�DUDOÕNODUGD�LVH�W�P�\DQ�\RO�V�U�F�OHUL�DQD\ROD�

NDWÕODELOLU� �*HGL]OLR÷OX�������+DJULQJ���������6�U�F�Q�Q�NDUDU�YHUPHVLQGH�|QHPOL

QRNWD�� *�K�
ÕQ� �K�� GH÷HULQLQ� ELU� |Q� JLULú� DUDOÕ÷Õ� PÕ� \RNVD� DUD\D� JLULú� DUDOÕ÷ÕQÕ� PÕ�

EHOLUWWL÷LGLU��%HQ]HU� ELU GXUXPOD� VHoLOHQ� DUDOÕ÷ÕQ� NULWLN� DUD\D� JLULú� DUDOÕ÷Õ� �7J�� YH\D�

NULWLN� |QH� JLULú� DUDOÕ÷Õ� �7O�� ROXS� ROPDGÕ÷ÕQÕQ� EHOLUOHQPHVLQGH� GH� NDUúÕODúÕOPDNWDGÕU��

%X� NDUÕúÕNOÕ÷ÕQ� |QOHQPHVL� LoLQ NULWLN� |QH� JLULú� DUDOÕ÷Õ� YH� DUD\D� JLULú� DUDOÕNODUÕQÕQ�

ELUELUOHULQH�HúLW�ROGX÷X�NDEXO�HGLOLU��7DQ\HO��������

*HQHO� RODUDN�� NULWLN� DUDOÕN� NDEXO�� LOH� NDSDVLWH�� 'HQNOHP� ����� \DUGÕPÕ� LOH�

KHVDSODQDELOLU�
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%XUDGD�I�W���DQD�DNÕPGDNL�DUDOÕNODUÕQ�GD÷ÕOÕPÕQÕQ�RODVÕOÕN�\R÷XQOXN�IRQNVL\RQXQX��

J�W��  � �W� DUDOÕ÷ÕQGD� \DQ� \ROGDQ� NDYúD÷D� JLUHELOHFHN� DUDo� VD\ÕVÕQÕ�� TF�� DQD\ROGDNL�

WUDILN� KDFPLQL� �WDúÕW�VDQL\H�� YH� TH GH� \DQ� \ROXQ� NDSDVLWHVLQL� �WDúÕW�VDQL\H�� LIDGH�

HWPHNWHGLU� �7URXWEHFN�YH�%ULORQ���������.DSDVLWH�KHVDEÕQGD�NXOODQÕODFDN�ED÷ÕQWÕQÕQ�

\DSÕVÕ�� DQD\ROGDNL� WDúÕWODU� DUDVÕQGDNL� ]DPDQ� FLQVLQGHQ� WDNLS� DUDOÕNODUÕQÕQ�

PRGHOOHQPHVL�LoLQ�NXOODQÕODQ�GD÷ÕOÕPD�YH�J�W� IRQNVL\RQXQXQ�\DSÕVÕQD��V�UHNOL�YH\D�

NHVLNOL�EDVDPDNOÕ� IRQNVL\RQ�� ED÷OÕGÕU�� *HQHO� RODUDN� OLWHUDW�UGH�� J�W�
QLQ� ELU� NHVLNOL�

IRQNVL\RQ�ROGX÷X�NDEXO�HGLOHUHN�HOGH�HGLOHQ�ED÷ÕQWÕODUÕQ�NDSDVLWH�KHVDEÕQGD�D÷ÕUOÕNOÕ�

RODUDN�NXOODQÕOGÕ÷Õ�J|U�OPHNWHGLU�

$QD\ROGDNL�WDúÕWODUÕQ�DUDODUÕQGDNL�]DPDQ�FLQVLQGHQ�WDNLS�DUDOÕNODUÕQÕQ�QHJDWLI��VWHO�

GD÷ÕOÕPD�X\JXQ�ROGX÷X�NDEXO�HGLOLUVH��NDSDVLWH�ED÷ÕQWÕVÕ�DúD÷ÕGDNL�úHNLOGH�\D]ÕODELOLU�

�*HUORXJK�YH�+XEHU��������
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%D÷ÕQWÕGD��7´�NULWLN�DUDOÕN�NDEXO�GH÷HULQL��VDQL\H���7� GH÷HUL��\DQ�\ROGDQ�NDYúD÷D�

JLUHQ� DUDoODU� DUDVÕQGDNL� HQ� N�o�N� WDNLS� DUDOÕ÷Õ� GH÷HULQL� �VDQL\H�� J|VWHUPHNWHGLU��

������� ED÷ÕQWÕVÕ�� +&0� �+LJKZD\� &DSDFLW\� 0DQXDO�
GH� ÕúÕNVÕ]� NDYúDNODUÕQ�

NDSDVLWHVLQLQ� KHVDSODQPDVÕ� LoLQ� YHULOHQ� ED÷ÕQWÕQÕQ� D\QÕVÕGÕU� �75%�� ������ $NoHOLN��

������)ODQQHU\�YH�GL÷HU���������

7DQQHU� �������� DQD\ROGDNL� DUDoODU� DUDVÕQGDNL� ]DPDQ� FLQVLQGHQ� DUDOÕNODUÕQ�

|WHOHQPLú�QHJDWLI��VWHO�GD÷ÕOÕPD�X\GX÷X�NDEXO��LOH�\DQ�\RO�NDSDVLWHVL�LoLQ�DúD÷ÕGDNL�

ED÷ÕQWÕ\Õ�JHOLúWLUPLúWLU�

௘ݍ ൌ
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%D÷ÕQWÕGD���'���DQD\ROGDNL�DUDoODU�DUDVÕQGDNL�HQ�N�o�N�WDNLS�DUDOÕ÷ÕGÕU��VDQL\H��

&RZDQ �������� WDúÕWODU�DUDVÕQGDNL�]DPDQ�FLQVLQGHQ�DUDOÕNODUÕQ�PRGHOOHQPHVL� LoLQ�

G|UW�PRGHO� |QHUPLúWLU�� %X�PRGHOOHUGHQ� LON� LNLVL�� QHJDWLI� �VWHO� YH� |WHOHQPLú� QHJDWLI�

�VWHO� GD÷ÕOÕPODUGÕU�� %X� PRGHOOHU�� JHQHO� RODUDN� D\QÕ� DNÕPGDNL� V�U�F�OHULQ�

ELUELUOHULQGHQ�HWNLOHQPHOHULQL� WDQÕPODPD]�YH\D�VÕQÕUOÕ�RODUDN� WDQÕPODU��+DOEXNL�D\QÕ�

úHULWWH� KDUHNHW� HGHQ� DUDoODU�� KÕ]ODUÕQÕ� |QGHNL� �OLGHU�� DUDFD� J|UH� X\GXUPDN� ]RUXQGD�

NDOÕUODUVD�ELUELUOHULQL�WDNLS�HGHQ�JUXSODU��YH\D�NDWDUODU��ROXúWXUXUODU��&RZDQ�GL÷HU�LNL�

PRGHOLQGH�� EX� JUXSODQPD RUDQÕQÕ� WDQÕPODPÕúWÕU�� %XJ�Q� JHQHO� RODUDN� NDSDVLWH�

KHVDSODUÕQGD� \DSÕVDO� RODUDN� GDKD� EDVLW� RODQ� YH� &RZDQ� 0�� GD÷ÕOÕPÕ� RODUDN� GD�

DGODQGÕUÕODQ� GD÷ÕOÕP� NXOODQÕOPDNWDGÕU�� 'D÷ÕOÕP� DúD÷ÕGD� GDKD� GHWD\OÕ� RODUDN�

LQFHOHQHFHN� ROXS�� &RZDQ�0�� GD÷ÕOÕPÕQ� NXOODQÕOPDVÕ� GXUXPXQGD� NDSDVLWH� ED÷ÕQWÕVÕ�

DúD÷ÕGDNL�úHNOL�DOÕU�

௘ݍ ൌ
݁ߙ௖ݍ
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%D÷ÕQWÕGD��D���DNÕP�LoLQGHNL�VHUEHVW��ED÷ÕPVÕ]��KDUHNHW�HGHQ�WDúÕW�RUDQÕ���O´ LVH�LVH�

ELU�D]DOWPD�NDWVD\ÕVÕGÕU��

������.ULWLN�$UDOÕN�.DEXO�<|QWHPLQLQ�8\JXODQDELOLUOL÷L

2WR\RO� NDWÕOÕP� DODQODUÕQÕQ� SHUIRUPDQVÕ�� NDWÕOÕP� UDPSDVÕ� �]HULQGHNL� V�U�F�OHULQ�

DQD�DNÕPGDNL�DUDoODU�LOH�ELUOHúPH�|]HOOLNOHULQH��GL÷HU�ELU�GH÷LúOH�DQD\ROGD�NHQGLOHULQH�

\DNÕQ� RODQ� úHULGH� JHoLú� \DSDELOPH� \DQL� úHULW� GH÷LúWLUPH� \HWHQHNOHULQH� ED÷OÕGÕU��

6�U�F�OHU� úHULW�GH÷LúWLUPH\H�NDUDU�YHULUNHQ�YDUÕú�QRNWDVÕ�� V�U�F��GDYUDQÕúÕ�YH� WUDILN�

DNÕPÕ�JLEL�oHúLWOL�IDNW|UOHU�J|]�|Q�QGH�EXOXQGXUXOPDOÕGÕU��7UDILN�PLNUR�EHQ]HWLPLQGH�

úHULW�GH÷LúWLUPH�]RUXQOX�YH�LVWH÷H�ED÷OÕ�RODUDN�LNL�NDWHJRUL\H�D\UÕODELOLU�

�� =RUXQOX� úHULW� GH÷LúWLUPH� JHoHUOL� úHULGLQ� HQJHOOHQPHVL� GXUXPXQGD� JHUoHNOHúLU��

0HYFXW� úHULW� LOHULGH� EDúND� ELU� úHULWOH� ELUOHúHFHNWLU� V�U�F�OHULQ� YDUÕú� QRNWDVÕQD�

JLGHELOPHVL�LoLQ�EDúND�ELU�úHULWWH�KDUHNHW�HWPHOHUL�JHUHNPHNWHGLU��

�� øVWH÷H� ED÷OÕ� úHULW� GH÷LúWLUPH�� V�U�F�Q�Q� \DYDú� LOHUOH\HQ� \D� GD� D÷ÕU� WDúÕWODUÕ�

JHoPHN� LVWHPHVL� \D� GD� \DQ� \ROGDQ� RWR\ROD� NDWÕOPDN� LVWH\HQ� V�U�F�� LoLQ� \RO�

YHUPHVL�JLEL�GXUXPODUGD�PH\GDQD�JHOLU��+ZDQJ�YH�3DUN���������

1RUPDOGH�V�U�F�OHU�JHUHN�GX\PDGÕNoD�úHULW�GH÷LúWLUPH]OHU��=RUXQOX�GXUXPODUGD��

KÕ]ODUÕQÕ� YH� NRQXPODUÕQÕ�� YDUÕú� QRNWDODUÕQD� XODúDELOPHN� DPDFÕ\OD� HQ� L\L� úHNLOGH�

D\DUOD\DELOPHN�LoLQ�úHULW�GH÷LúWLUPHOHUL�JHUHNHFHNWLU��%X�GXUXP��|]HOOLNOH�NDYúDN�YH�

RWR\RO�NDWÕOÕP�YH�D\UÕOPD�NHVLPOHULQGH�YH\D�|QFHVLQGH�VÕN�J|]OHPOHQHELOLU��g]HOOLNOH�

�o� úHULWOL� RWR\RO� YH� oHYUH� \ROX� JLEL� WUDILN� DNÕPÕQÕQ� NDYúDN� YH\D� WUDILN� ÕúÕNODUÕ� JLEL�

VHEHSOHUOH�NHVLQWL\H�X÷UDPDGÕ÷Õ�\ROODUGD�YH\D�DUWHUOHUGH��WUDILN�HWNLOHúLPLQLQ�HQ�ID]OD�

ROGX÷X� úHULGLQ� RUWD� úHULW� ROPDVÕ� EHNOHQLU�� %X� HWNLOHúLP� DúD÷ÕGDNL� úHNLOOHUGH�

JHUoHNOHúHELOLU��&H\KDQ��������

� 6RO�úHULWWHNL�V�U�F�OHU��D\QÕ�úHULWWH�oRN�GDKD�\�NVHN�KÕ]ODUGD�VH\UHGHQ�WDúÕWODU�

VHEHEL\OH�RUWD�úHULGH�JHoPHN�]RUXQGD�NDODELOLUOHU�
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� 2UWD� úHULWWHNL� V�U�F�OHU�� D\QÕ� úHULWWH� GDKD� G�ú�N� KÕ]ODUGD� VH\UHGHQ� WDúÕWODUÕ�

JHoPHN�LoLQ�NÕVD�V�UHOL�RODUDN�VRO�úHULGL�NXOODQDELOLUOHU�

� 6RO� úHULWWHNL� V�U�F�OHU�� ELU� VRQUDNL� NDYúDNWDQ� oÕNÕú� \DSDELOPHN� YH\D� \RO�

NHQDUÕQGDNL� SDUN DODQODUÕQÕ� NXOODQDELOPHN� LoLQ� RUWD� úHULWWHQ� JHoLú� \DSPDN�

]RUXQGDGÕUODU�

� 6D÷� úHULWWHNL� V�U�F�OHU�� D\QÕ� úHULWWHNL� GDKD� \DYDú� VH\UHGHQ� YH\D� D\QÕ� úHULWWH�

GXUPXú�RODQ�ELU�DUDFÕ�JHoPHN�LoLQ�RUWD�úHULGH�ND\DELOLUOHU�

� 6D÷�úHULWWHNL�V�U�F���SDUN�HWWL÷L�úHULWWHQ�\HQL�oÕNPÕú�YH\D�NDYúD÷D�ELU�|QFHNL�

NDYúDNWDQ�\HQL�NDWÕOPÕú�RODELOLU��%X�V�U�OHULQ�WHUFLKL�RUWD�YH\D�VRO úHULWWH�VH\DKDW�

HWPHN�RODELOLU�

2WR\RO�YH\D�oHYUH\ROX�NDWÕOÕPODUÕQGD��NDWÕOÕP�UDPSDVÕQGDQ�DQD\ROD�JLULú�\DSPDN�

LVWH\HQ�V�U�F�OHU��DQD�DNÕP�LoLQGH�|]HOOLNOH�NHQGLOHULQH�\DNÕQ�RODQ�úHULWWH�X\JXQ�ELU�

DUDOÕN�J|]OH\HFHNOHU�YH�EXOGXNODUÕQGD�GD�úHULW�R� úHULGH�JHoLú�\DSDFDNODUGÕU��.DWÕOÕP�

UDPSDVÕQD� \DNÕQ� úHULWWH� �VD÷� úHULWWH�� EXOXQDQ� V�U�F�OHU� GH�� \DQ� \ROGDQ� NDWÕODQ�

V�U�F�OHULQ�VHoWLNOHUL�DUDOÕ÷D�ED÷OÕ�RODUDN DúD÷ÕGDNL�GDYUDQÕúODUÕ�J|VWHUHELOLUOHU�

�� +Õ]ODUÕQÕ�YH�úHULWOHULQL�GH÷LúWLUPHGHQ�V�U�úOHULQH�GHYDP�HGHELOLUOHU�

�� +Õ]ODUÕQÕ�G�ú�UPHN�YH\D�GXUPDN�]RUXQGD�NDODELOLUOHU�

�� *�YHQOLNOHUL� DoÕVÕQGDQ� úHULW� GH÷LúWLUPHN� ]RUXQGD� NDODELOLUOHU� YH\D� úHULW�

GH÷LúWLUPH�LKWL\DFÕ�KLVVHGHELOLUOHU�

%X��o�GXUXPGDQ�ELULQFLVL��DQD\ROGDNL�V�U�F�OHULQ�PXWODN�|QFHOL÷H�VDKLS�ROGXNODUÕ�

NRúXOX� LIDGH� HGHU�� %X� GXUXPGD� ELOH� VD÷� úHULWWHNL� V�U�F�OHU�� J�YHQOLNOHUL� LoLQ� RUWD�

úHULGH�JHoPHN�LVWH\HELOLUOHU�

øNLQFL� YH� �o�QF�� NRúXO� LVH�� \DQ� \ROGDQ� DQD\ROD� JLULú� \DSDQ� V�U�F�OHULQ�� NDWÕOÕP�

PDQHYUDVÕQÕ� WDPDPODPDN� LoLQ� J�YHQOL� ELU� DUDOÕNWDQ� GDKD� NÕVD� ELU� DUDOÕ÷Õ� WHUFLK�

HWPHOHUL� GXUXPXQGD� JHUoHNOHúLU�� $QD\ROGDNL� V�U�F�OHULQ� \DYDúODPDN� ]RUXQGD�

NDOPDODUÕ�YH\D�KÕ]ODUÕQÕ�G�ú�UPHPHN�LoLQ�úHULW�GH÷LúWLUPHOHUL��VÕQÕUOÕ�|QFHOLN�NDWÕOÕPÕ�

�OLPLWHG�SULRULW\�PHUJH��RODUDN�DGODQGÕUÕODELOLU��'XUPDN�]RUXQGD�NDOPDODUÕ�LVH��DUDOÕN�

]RUODPD� �JDS� IRUFLQJ�� NRúXOXQGD� JHUoHNOHúHELOLU�� g]HOOLNOH� DUDOÕN� ]RUODPD�� NDWÕOÕP�
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úHULGLQGHNL� V�U�F�OHULQ�� X]XQ� V�UH� VD÷� úHULWWH� X\JXQ� ELU� DUDOÕN EXODPDPDODUÕ�

VRQXFXQGD�J|]OHPOHQHQ�ELU�ROJXGXU�

<XNDUÕGDQ�GD�DQODúÕODELOHFH÷L�JLEL��ELU�RWR\RO�YH\D�oHYUH\ROX�NDWÕOÕPÕQÕQ�NDSDVLWH�

YH� EDúDUÕPÕQÕQ� EHOLUOHQPHVLQGH� NULWLN� DUDOÕN� NDEXO�� \|QWHPL� NXOODQÕODELOLU�� .ULWLN�

DUDOÕN� NDEXO� \|QWHPLQLQ� RWR\RO� NDWÕOÕPODUÕQÕQ� NDSDVLWH� YH� EDúDUÕPODUÕQÕQ�

EHOLUOHQPHVLQGH�NXOODQÕOGÕ÷Õ�LON�oDOÕúPDODUGDQ�ELUL�'UHZ�YH�GL÷HU����������WDUDIÕQGDQ�

8�6�� %HUDX� RI� 7UDQVSRUWDWLRQ� LoLQ� KD]ÕUODQPÕú� RODQ� UDSRUGXU�� 5DSRUGD�� J|]OHPOHUH�

GD\DOÕ�RODUDN�NDWÕOÕP�EDúDUÕPÕQÕ�HWNLOH\HQ�IDNW|UOHU�LUGHOHQPLú�YH�ELU�KHVDS�\|QWHPL�

DúDPDODUÕ� �]HULQGH� GXUXOPXúWXU�� :HVWSKDO� �������� RWR\RO� NDWÕOÕPODUÕQGD�� \DQ� \RO�

JHOHQ�WDúÕWODUÕQ��DQD\ROGDNL�VD÷�úHULWWHQ�HWNLOHQGLNOHUL�EXOXQPXúWXU��/HUWZRUDZDQLFK�

YH�(OHIWHULDGRX��������

6]ZHG�YH�6PLWK� ������� YH�0DNLJDPL� YH�0DWVXR
QXQ ������� oDOÕúPDODUÕ�� RWR\RO�

NDWÕOÕPODUÕQÕQ�NDSDVLWH�YH�EDúDUÕPODUÕQÕ�EHOLUOHPHN�LoLQ�NULWLN�DUDOÕN�NDEXO�\|QWHPLQLQ�

NXOODQÕOGÕ÷Õ� DUDúWÕUPDODU� DUDVÕQGDGÕU�� dDOÕúPDODUGD� NDEXO� HGLOHQ� \DNODúÕP�� DQD\RO�

DNÕPÕ� LoHULVLQGHNL� WDúÕWODUÕQ� PXWODN� |QFHOL÷H� VDKLS� ROGXNODUÕGÕU�� %X� NDEXOH� J|UH��

VLVWHPGH� DQD� \ROGDNL� V�U�F�OHU� KLo� JHFLNPH� \DúDPD]NHQ� \DQ� \RO� V�U�F�OHUL� W�P�

JHFLNPH\H�PDUX]� NDOPDNWDGÕUODU��%X� NDEXO�� G|QHO� NDYúDNODU� YH� ÕúÕNVÕ]� NDYúDNODUÕQ�

PRGHOOHQPHVLQGH� GH� NXOODQÕOPDNWDGÕU�� 2WR\ROODUGD� NDWÕOÕP� V�U�F�OHULQLQ� KÕ]ODQPD�

úHULGLQGH� X\JXQ� ELU� DUDOÕN� EHNOHGLNOHULQL�� DQD� DNÕPGDNL� V�U�F�OHULQ� EX� GXUXPGDQ�

HWNLOHQPHGLNOHULQL�YH�E|\OHFH�PXWODN�|QFHOL÷LQ�JHoHUOL�ROGX÷XQX�YDUVD\PDNWDGÕU�

&RZDQ� �������� DQD\RO� WDúÕWODUÕQÕQ� KHU� ]DPDQ� PXWODN� |QFHOL÷H� VDKLS�

RODPD\DELOHFHNOHULQL�|QJ|UP�ú�YH�VD÷�úHULWWHNL�V�U�F�OHULQ�GDYUDQÕúODUÕQÕ�G|UW�IDUNOÕ�

úHNLOGH�PRGHOOHPLúWLU�

D� øON�JHOHQ� LON� VHUYLVL� DOÕU� �\DQL� VD÷�úHULWWHNL� WDúÕWODU��NDWÕOÕP� UDPSDVÕQGDQ�JHOHQ�

WDúÕWODUD�\RO�YHUPHGHQ�YH\D�úHULW�GH÷LúWLUPHGHQ�\ROODUÕQD�GHYDP�HGHUOHU�PXWODN�

|QFHOLN�NRúXOX��

E� +HP� DQD\ROXQ� VD÷� úHULGLQGHNL�� KHP� GH� NDWÕOÕP� UDPSDVÕQGDNL� WDúÕWODU� VÕUD� LOH�

D\QÕ� úHULWWH� \ROODUÕQD� GHYDP� HGHUOHU� �|QFHOLN� SD\ODúÕPÕ� SULRULW\� VKDULQJ�

NRúXOX��
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F� $QD�\ROGDNL�V�U�F�OHU��\DQ�\ROGDQ�JLULú�\DSDQODU�LoLQ�\D�KÕ]ODUÕQÕ�G�ú�U�UOHU \D�

GD�GL÷HU�úHULGH�JHoHUOHU��VÕQÕUOÕ�|QFHOLN�NRúXOX��

G� +HU� LNL� DNÕPD� DLW� WDOHELQ� oRN� \�NVHN� GH÷HUOHUH� XODúPDVÕ� VRQXFXQGD�� KHU� LNL�

DNÕPÕGDNL�NX\UXNODUÕQ�VÕUD\OD�ERúDOPD\D�oDOÕúPDVÕ�GXUXPX��

%XQNHU� ������� oDOÕúPDVÕQGD�� PXWODN� |QFHOLN� NRúXOXQXQ� JHUoH÷L� \DQVÕWÕS�

\DQVÕWPDGÕ÷ÕQÕ�LQFHOHPLúWLU��%X�DPDoOD�$YXVWUDO\D¶GD�%ULVEDQH�NHQWLQGH�$�(�KL]PHW�

VHYL\HVL�DUDOÕ÷ÕQGD�YH�RUWDODPD�KÕ]ÕQ�75% ������¶GH� WDQÕPODQDQ�NULWLN�KÕ]GDQ�GDKD�

\�NVHN� ROGX÷X� NRúXOODUGD� DQD\ROXQ� GÕú� úHULGLQGHNL� V�U�F�OHULQ� VÕNOÕNOD� LNL� VWUDWHML�

L]OHGL÷L�J|U�OP�úW�U��%XQODUGDQ�LONL�DQD\RO�V�U�F�OHULQLQ�\DQ�\ROGDQ�JHOHQ�WDúÕWODUÕQ�

DQD� DNÕPD�NDWÕODELOHFH÷L�NDGDU�\DYDúODPDVÕ�� LNLQFLVL� LVH� DQD\ROGDNL� V�U�F�OHULQ�\DQ�

\ROGDNL� V�U�F�OHUH�GDKD�E�\�N�DUDOÕN� VD÷ODPDN� LoLQ�RUWD� úHULGH�JHoPHVLGLU��+HU� LNL�

GDYUDQÕú�GD�DQD\RO�V�U�F�OHULQLQ�PXWODN�|QFHOLN�\HULQH�|QFHOLN�SD\ODúÕPÕ�YH\D�VÕQÕUOÕ�

|QFHOLN� NRúXOODUÕQÕ� WHPVLO� HWPHNWHGLU�� %XQNHU�� |]HOOLNOH� VÕQÕUOÕ� |QFHOLN� NRúXOXQXQ�

JHoHUOL�RODELOHFH÷LQL�EXOPXúWXU��%X�VRQXo�GDKD�VRQUD�7URXWEHFN�YH�.DNR��������LOH�

%XQNHU�YH�7URXWEHFN��������WDUDIÕQGDQ�GD�GR÷UXODPÕúWÕU�

.ULWLN� $UDOÕN� .DEXO� <|QWHPL¶QLQ� DQD� KDWODUÕ� YH� DUDOÕN� NDEXO� \|QWHPL\OH� LOJLOL�

DQDOL]OHU��VRQUDNL�E|O�PGH�GHWD\OÕ�RODUDN�VXQXOPXúWXU�
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gQFHNL�E|O�PGH�GH�DQODWÕOGÕ÷Õ�JLEL��DQD\ROGDNL�WDúÕWODUD�DLW�]DPDQ�FLQVLQGHQ�WDNLS�

DUDOÕNODUÕQÕQ�GR÷UX�ELU�úHNLOGH�PRGHOOHQPHVL��VRQXoODUÕQ�JHoHUOLOL÷LQL�HWNLOHPHNWHGLU��

%X� ED÷ODPGD� LON� RODUDN� DUD]LGH� \DSÕODQ� J|]OHPOHUGHQ� \DUDUODQDUDN� DQD\ROGDNL�

WDúÕWODUÕQ� WDNLS� DUDOÕNODUÕ� PRGHOOHQPH\H� oDOÕúÕOPÕúWÕU�� $QDOL]OHUGH�� ]DPDQ� FLQVLQGHQ�

WDNLS�DUDOÕNODUÕQÕQ�&RZDQ�0��GD÷ÕOÕPÕQD�X\GXNODUÕ�NDEXO�HGLOHUHN��|]HOOLNOH�VHUEHVW�

DUDo�RUDQÕ� LQFHOHQPLúWLU�� øNLQFL�DGÕP�RODUDN��RWR\RO�NDWÕOÕPODUÕQGD�V�U�F�OHULQ�NDEXO�

HWWLNOHUL� DUDOÕNODU� �]HULQH� ELU� LQFHOHPH� \DSÕOPÕúWÕU�� ho�QF�� DGÕPGD� LVH� RWR\RO�

NDWÕOÕPODUÕQÕQ� JHFLNPH� PRGHOOHUL� �]HULQGH� GXUXOPXú� YH� RWR\ROD� ED÷ODQDQ� DUWHUOHU�

�]HULQGH� WUDILN� ÕúÕ÷Õ� EXOXQPDVÕ� GXUXPXQGD� RWR\ROD� NDWÕOPDN� LVWH\HQ� WDúÕWODUÕQ�

JHFLNPHOHUL��]HULQGH�WUDILN�ÕúÕN�V�UHOHULQLQ�HWNLVL�LQFHOHQPH\H�oDOÕúÕOPÕúWÕU�

���� $QD\ROGDNL� 7DúÕWODU� $UDVÕQGDNL� =DPDQ� &LQVLQGHQ� $UDOÕNODUÕQ�

0RGHOOHQPHVL

$QD\ROGDNL� WDúÕWODU� DUDVÕQGDNL� ]DPDQ� FLQVLQGHQ� WDNLS� DUDOÕNODUÕQÕQ

PRGHOOHQHELOPHVL� LoLQ� |QFHOLNOH� DUD]L� YHULOHUL� WRSODQPÕúWÕU�� 9HULOHULQ� WRSODQPDVÕ��

GH÷HUOHQGLULOPHVL� YH� ]DPDQ� FLQVLQGHQ� WDNLS� DUDOÕNODUÕQÕQ� PRGHOOHQPHVL� DúD÷ÕGDNL�

E|O�POHUGH�GHWD\ODQGÕUÕOPÕúWÕU��

������=DPDQ�&LQVLQGHQ�7DNLS�$UDOÕ÷Õ�9HULOHULQLQ�7RSODQGÕ÷Õ�*|]OHP�%|OJHOHUL

7UDILN�DNÕP�NDUDNWHULVWLNOHULQLQ�DQDOL]L�LoLQ�ø]PLU�NHQWL�LoLQGH�$OWÕQ\RO��%RUQRYD��

g]NDQODU� �$QNDUD� &DGGHVL�� YH� (JH� 0DK� �0�UVHOSDúD� %XOYDUÕ��� øVWDQEXO
GD� LVH�

$FÕEDGHP��0HWURE�V�\DQÕ��DUWHUL�ROPDN��]HUH���|QHPOL�DUWHU�LQFHOHQPLúWLU��.HVLQWLVL]�

DNÕP� NRúXOODUÕ� DOWÕQGD� DOÕQDQ� YLGHR� NDPHUD� J|U�QW�OHUL� �]HULQGHQ� DUDo�

NRPSR]LV\RQX��KÕ]��KDFLP�YH�]DPDQ�FLQVLQGHQ�WDNLS�DUDOÕNODUÕ�YHULOHUL�HOGH�HGLOPLúWLU��
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ùHNLO����
GH�ø]PLU
GHNL�G|UW�J|]OHP�QRNWDVÕQÕQ��ùHNLO����
GH�LVH�øVWDQEXO
GDNL�J|]OHP�

QRNWDVÕQÕQ�NRQXPODUÕ�J|VWHULOPLúWLU�

ùHNLO�����ø]PLU
GHNL�J|]OHP�QRNWDODUÕ �*RRJOH�(DUWK�������

ùHNLO�����øVWDQEXO¶GDNL�J|]OHP�QRNWDVÕ �*RRJOH�(DUWK�������

.X]H\LQGH� %D\UDNOÕ� LOoHVL� LOH� J�QH\LQGH� %RUQRYD� LOoHVL� DUDVÕQGD� NDODQ� '����

NDUD\ROXQXQ�ELU�SDUoDVÕ�RODQ�$QNDUD�&DGGHVL������ P�úHULW�JHQLúOL÷LQH�VDKLS��[��ELU�
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NHQW�LoL�DUWHUGLU��.X]H\�GR÷XVXQGD�(����øVWDQEXO�&DGGHVLQH�YH�(���$QNDUD�$VIDOWÕ�

&DGGHVLQH�� *�QH\� EDWÕVÕQGD� LVH� '���� $OWÕQ\RO� LOH� ELUOHúPHNWHGLU�� 0HWURSROLWHQ�

DODQÕQ� NX]H\L� LOH� $QNDUD� $VIDOWÕ� FDGGHVL� YH� øVWDQEXO� FDGGHVLQL� DUDVÕQGD� ED÷ODQWÕ\Õ�

VD÷ODPDNWDGÕU��$QNDUD�&DGGHVLQLQ�NX]H\LQGH�NRQXW�DODQODUÕ��J�QH\LQGH�N�o�N�VDQD\L�

WHVLVOHUL�YH�GHSRODPD�DODQODUÕ�EXOXQPDNWDGÕU��ùHNLO������

ùHNLO���� $QNDUD�&DGGHVL¶QLQ��g]NDQODU��NRQXPX �*RRJOH�(DUWK�������

ø]PLU� N|UIH]LQLQ� NX]H\� GR÷XVXQGD� \HU� DODQ� '���� NDUD\ROXQXQ� ELU� SDUoDVÕ� RODQ�

$OWÕQ\RO�� ���� P� úHULW� JHQLúOL÷LQH� VDKLS�� �[�� ELU� NHQW� LoL� DQD� DUWHUGLU�� .X]H\LQGH�

$QDGROX� &DGGHVL� LOH� ELUOHúHUHN� .DUúÕ\DND�� %RVWDQOÕ� YH� dL÷OL� JLEL� N|UIH]LQ�

NX]H\LQGHNL� \HUOHúLP� \HUOHULQH�� J�QH\LQGH�.RQDN� YH�PHUNH]L� Lú DODQÕQD��<HúLOGHUH�

&DGGHVL� 0�UVHOSDúD�%XOYDUÕ�ED÷ODQWÕVÕ\OD� ø]PLU�PHWURSROLWHQ�DODQÕQÕQ�J�QH\LQH YH�

oHYUH� \ROXQD� ED÷ODQWÕ� VD÷ODPDNWDGÕU�� $QNDUD� &DGGHVLQH� ED÷ODQWÕ� LOH� GH� %RUQRYD�

LOoHVLQH�ED÷ODQWÕ�RODQD÷Õ�WDQÕPDNWDGÕU��ùHNLO�������%DWÕVÕQGD�DoÕN�\HúLO�DODQODUD�VDKLS�

RODQ�$OWÕQ\RO��GR÷XVXQGD�WRSOD\ÕFÕ�\RO�J|UHYLQGHNL�$QDGROX�FDGGHVL�LOH�ELUOHúHUHN�Lú�

PHUNH]OHUL�� NDPXVDO� \DSÕODU� YH� NRQXW� DODQODUÕQÕQ� WUDIL÷LQL� NHQWLQ� GL÷HU� E|OJHOHULQH�

DNWDUPDNWDGÕU�
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ùHNLO���� $OWÕQ\RO¶XQ�NRQXPX �*RRJOH�(DUWK�������

.RQDN� LOoHVLQGH�\HU�DODQ�'����NDUD\ROXQXQ�ELU�SDUoDVÕ�RODQ�0�UVHOSDúD�%XOYDUÕ�

���� P� úHULW� JHQLúOL÷LQH� VDKLS� �[�� ELU� NDUD\ROXGXU�� .X]H\� GR÷XVXQGD� $OWÕQ\RO� YH�

ùHKLWOHU� &DGGHVL� LOH� ED÷ODQÕUNHQ�� J�QH\� EDWÕVÕQGD� <HúLOGHUH� &DGGHVL� LOH�

ED÷ODQPDNWDGÕU�� $QNDUD� &DGGHVL� YH� $OWÕQ\RO� LOH� ELUOHúHUHN�� N|UIH]LQ� NX]H\LQGHNL�

\HUOHúLPOHULQ�� ø]PLU� dHYUH� <ROX¶QXQ�� $QNDUD� $VIDOWÕ� &DGGHVLQLQ� YH� øVWDQEXO�

&DGGHVLQLQ� PHWURSROLWHQ� DODQÕQ� J�QH\� GR÷XVX� YH� N|UIH]LQ� J�QH\L� DUDVÕQGDNL�

ED÷ODQWÕ\Õ�VD÷OD\DQ�DQD�DUWHUGLU��%XOYDUÕQ�NX]H\LQGH�YH�J�QH\LQGH�GHSRODPD�DODQODUÕ��

N�o�N� VDQD\L� WHVLVOHUL�� WLFDUL� ELULPOHU� YH� ED]Õ� DWÕO� GXUXPGDNL� \DSÕODU� EXOXQPDNWDGÕU�

�ùHNLO������
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ùHNLO�����0�UVHOSDúD�&DGGHVL¶QLQ�NRQXPX �*RRJOH�(DUWK�������

%RUQRYD�LOoHVLQGH�(���NDUD\ROXQXQ�ELU�SDUoDVÕ�RODQ�ø]PLU�dHYUH�<ROX���� P�úHULW�

JHQLúOL÷LQH�VDKLS��[��ELU�NDUD\ROXGXU��.X]H\LQGH�$QNDUD�&DGGHVL�YH�oHYUH�\ROXQXQ�

GHYDP� HGHQ� NHVLPL\OH� ED÷ODQWÕ� VD÷ODUNHQ� J�QH\GR÷XVXQGD� .HPDOSDúD� LOoHVLQH� YH�

RWRJDU�ED÷ODQWÕVÕQD�RODQDN�VD÷ODPDNWDGÕU��.DUD\ROXQXQ�GR÷XVXQGD�DOÕúYHULú�PHUNH]L�

YH HJH� �QLYHUVLWHVL� EXOXQXUNHQ�� EDWÕVÕQGD� NDPXVDO� \DSÕODU� YH� NRQXW� DODQODUÕ� \HU�

DOPDNWDGÕU��ùHNLO������

ùHNLO�����%RUQRYD¶GD dHYUH�<ROX¶QXQ�NRQXPX �*RRJOH�(DUWK�������



��

.X]H\LQGH� dDPOÕFD� LOoHVL� LOH� J�QH\LQGH� hVN�GDU� LOoHVL� DUDVÕQGD� NDODQ� '����

NDUD\ROXQXQ ELU�SDUoDVÕ�RODQ�$FÕEDGHP�PHWURE�V�\ROX�������P�úHULW�JHQLúOL÷LQH�VDKLS�

�[��ELU�NHQW LoL�DUWHUGLU��.X]H\�GR÷UXOWXVXQGD�'�����J�QH\LQGH�(����GR÷XVXQGD�LVH�

ùLOH� <ROX� LOH� ELUOHúPHNWHGLU�� 0HWURSROLWHQ� DODQÕQ� (��� YH� '���� ED÷ODQWÕODUÕ� RODQ�

N|SU�� YH� W�QHO� JHoLúOHUL� LOH� $V\D� YH� $YUXSD� DUDVÕQGD� ED÷ODQWÕ\Õ� VD÷ODQPDNWDGÕU��

6HoLOPLú� RODQ� \ROXQ� NX]H\� E|OJHVLQGH� NRQXW� DODQODUÕ�� J�QH\� ELOJHVLQGH� �UHWLP�

WHVLVOHUL�EXOXQPDNWDGÕU��ùHNLO������

ùHNLO���� $FÕEDGHP��0HWURE�V�<DQÕ��<ROX �*RRJOH�(DUWK�������

������=DPDQ�&LQVLQGHQ�7DNLS�$UDOÕ÷Õ�9HUL�*UXSODUÕQÕQ�(OGH�(GLOPHVL

<XNDUÕGD�WDQÕPODQDQ�J|]OHP�QRNWDODUÕQGD�\DSÕOPÕú�RODQ�YLGHR�NDPHUD�oHNLPOHUL��

E�UR� RUWDPÕQGD� LQFHOHQHUHN� úHULW� ED]ÕQGD� �VD÷�� RUWD� YH� VRO�� ]DPDQ� FLQVLQGHQ� WDNLS�

DUDOÕ÷Õ� YHULOHUL� HOGH� HGLOPLúWLU��9LGHR� NDPHUD oHNLPOHUL� VDEDK� YH�YH\D� DNúDP� ]LUYH�

VDDWOHUGH� \DSÕOPÕú� ROXS�� EX� oHNLPOHUGHQ� ��a��� GDNLNDOÕN� YHUL� JUXSODUÕ�

ROXúWXUXOPXúWXU�

/XWWLQHQ� �������� ]DPDQ� FLQVLQGHQ� DUDOÕN� YHULOHULQLQ� DúD÷ÕGD� VÕUDODQDQ� �o� úDUWÕ�

VD÷ODPDVÕ�JHUHNWL÷LQL�EHOLUWPLúWLU�

�� 9HULOHULQ�ELU�H÷LOLP��WUHQG��LoHUPHPHVL�

�� 9HULOHUGH�LoVHO�ED÷ÕPOÕOÕN��RWRNRUHODV\RQ��ROPDPDVÕ�



��

�� 9HULOHULQ�WDPDPHQ�UDVWJHOH�ROPDVÕ�

/XWWLQHQ ������� \LQH� D\QÕ� oDOÕúPDGD� YHUL� JUXSODUÕQÕQ� H÷LOLP� LoHUPHPHVL� LoLQ�

��a���GDNLNDOÕN�YHUL�JUXSODUÕQÕQ�ROXúWXUXOPDVÕQÕQ�\HWHUOL�RODELOHFH÷LQL�DQFDN�\LQH�GH�

ELU� WUHQG� DQDOL]LQLQ� \DSÕOPDVÕQÕQ� JHUHNOL� ROGX÷XQX� EHOLUWPLúWLU�� *|]OHP� \DSÕODQ�

E|OJHOHUGHQ� VD÷�� RUWD� YH� VRO� úHULWOHUGHQ� WRSODPGD� ���� YHUL� JUXEX� HOGH� HGLOPLúWLU��

ø]PLU¶GHNL� J|]OHP� QRNWDODUÕQGDQ� ��� GDNLNDOÕN�� øVWDQEXO� $FÕEDGHP� J|]OHPOHULQGHQ�

LVH� ��� GDNLNDOÕN� YHUL� JUXSODUÕ� ROXúWXUXOPXúWXU�� (OGH� GLOHQ� YHUL� JUXSODUÕQGDQ� VDGHFH�

$FÕEDGHP� VD÷� úHULGH� DLW� ELU� J|]OHP� YHULVLQGH� H÷LOLP� WHVSLW� HGLOPLúWLU�� ��� YHUL�

JUXEXQGD� LoVHO� ED÷ÕPOÕOÕN� J|]OHPOHQPLú�� ��� YHUL� JUXEX� LVH� UDVWJHOHOLN� WHVWLQGHQ�

JHoHPHPLúWLU�� %XQXQ� VRQXFXQGD� ��� YHUL� JUXEXQXQ� DQDOL]OHUGH� NXOODQÕODELOHFH÷L�

DQODúÕOPÕúWÕU�� %X� ��� YHULQLQ� ��¶VL� VD÷� úHULW�� ��¶VL� RUWD� úHULW� YH� ��¶VL� GH� VRO� úHULW�

YHULVLGLU��

$QDOL]OHUGH�NXOODQÕOPDVÕ�SODQODQDQ�YHUL�JUXSODUÕQD�DLW�KDFLP��WDúÕW�VDDW���RUWDODPD�

]DPDQ FLQVLQGHQ� WDNLS� DUDOÕ÷Õ� �VDQL\H��� RUWDQFD�� NLS�� oDUSÕNOÕN� YH� EDVÕNOÕN� GH÷HUOHUL�

7DEOR����������YH����¶WH�YHULOPLúWLU��



��

7DEOR� ���� 6D÷� úHULGH� DLW� KDFLP� �WúW�VD��� RUWDODPD� WDNLS� DUDOÕ÷Õ� �VDQL\H��� RUWDQFD�� NLS�� EDVÕNOÕN� YH�

oDUSÕNOÕN�GH÷HUOHUL

*|]OHP�1RNWDVÕ ùHULW
=DPDQ�

$UDOÕ÷Õ��GN�
2UWDODPD

+DFLP�

�WúW�VD�
2UWDQFD .LS %DVÕNOÕN� dDUSÕNOÕN

$OWÕQ\RO�$NúDP� 6D÷ ���� ����� ��� ���� ���� ���� ����

$OWÕQ\RO�$NúDP� 6D÷ ����� ����� ��� ���� ���� ���� ����

$OWÕQ\RO�$NúDP� 6D÷ ����� ����� ��� ����� ���� ����� ����

$OWÕQ\RO�6DEDK 6D÷ ����� ���� ��� ���� ���� ���� ����

%RUQRYD�6DEDK 6D÷ ���� ���� ��� ���� ���� ���� ����

%RUQRYD�6DEDK 6D÷ ����� ���� ��� ���� ���� ���� ����

%RUQRYD�6DEDK 6D÷ ����� ���� ��� ���� ���� ���� ����

%RUQRYD�6DEDK 6D÷ ����� ���� ��� ���� ���� ���� ����

(JH�0DK�$NúDP� 6D÷ ���� ���� ��� ���� ���� ���� ����

(JH�0DK�$NúDP� 6D÷ ����� ���� ��� ���� ���� ���� ����

(JH�0DK�$NúDP 6D÷ ����� ���� ��� ���� ���� ���� ����

(JH�0DK�$NúDP� 6D÷ ����� ���� ��� ���� ���� ���� ����

(JH�0DK�6DEDK� 6D÷ ���� ���� ��� ���� ���� ���� ����

(JH�0DK�6DEDK� 6D÷ ����� ���� ��� ���� ���� 
 ����

(JH�0DK 6DEDK� 6D÷ ����� ���� ��� ���� ���� ���� ����

(JH�0DK�6DEDK� 6D÷ ����� ���� ��� ���� ���� ���� ����

g]NDQODU�$NúDP� 6D÷ ����� ���� ��� ���� ���� ���� ����

g]NDQODU�6DEDK 6D÷ ����� ���� ���� ���� ���� ����� ����

$FÕEDGHP�6DEDK 6D÷ ���� ���� ���� ���� ���� ���� ����

$FÕEDGHP�6DEDK 6D÷ ����� ���� ���� ���� ���� ���� ����

$FÕEDGHP�6DEDK 6D÷ ����� ���� ���� ���� ���� ���� ����

$FÕEDGHP�6DEDK 6D÷ ����� ���� ���� ���� ���� ���� ����



��

7DEOR� ���� 2UWD� úHULGH� DLW� KDFLP� �WúW�VD��� RUWDODPD� WDNLS� DUDOÕ÷Õ� �VDQL\H��� RUWDQFD�� NLS�� oDUSÕNOÕN� YH�

EDVÕNOÕN�GH÷HUOHUL

*|]OHP�1RNWDVÕ ùHULW
=DPDQ�

$UDOÕ÷Õ��GN�
2UWDODPD

+DFLP�

�WúW�VD�
2UWDQFD .LS %DVÕNOÕN� dDUSÕNOÕN

$OWÕQ\RO�$NúDP� 2UWD ����� ���� ��� ���� ���� ���� ����

$OWÕQ\RO�$NúDP� 2UWD ����� ���� ��� ���� ���� ���� ����

$OWÕQ\RO�6DEDK 2UWD ���� ���� ���� ���� ���� ���� ����

$OWÕQ\RO�6DEDK� 2UWD ����� ���� ���� ���� ���� ���� ����

$OWÕQ\RO�6DEDK� 2UWD ����� ���� ���� ���� ���� ���� ����

$OWÕQ\RO�6DEDK� 2UWD ����� ���� ���� ���� ���� ���� ����

%RUQRYD�6DEDK 2UWD ���� ���� ��� ���� ���� ���� ����

%RUQRYD�6DEDK 2UWD ����� ���� ��� ���� ���� ���� ����

%RUQRYD�6DEDK 2UWD ����� ���� ��� ���� ���� ���� ����

%RUQRYD�6DEDK 2UWD ����� ���� ��� ���� ���� ���� ����

(JH�0DK $NúDP� 2UWD ���� ���� ���� ���� ���� ���� ����

(JH�0DK�$NúDP�� 2UWD ����� ���� ���� ���� ���� ���� ����

(JH�0DK�6DEDK� 2UWD ���� ���� ���� ���� ���� ���� ����

(JH�0DK�6DEDK� 2UWD ����� ���� ���� ���� ���� ���� ����

(JH�0DK�6DEDK� 2UWD ����� ���� ���� ���� ���� ���� ����

g]NDQODU�$NúDP� 2UWD ���� ���� ��� ���� ���� ���� ����

g]NDQODU�$NúDP� 2UWD ����� ���� ���� ���� ���� ���� ����

g]NDQODU�$NúDP� 2UWD ����� ���� ��� ���� ���� ����� ����

g]NDQODU�6DEDK� 2UWD ���� ���� ���� ���� ���� ���� ����

g]NDQODU�6DEDK� 2UWD ����� ���� ���� ���� ���� ���� ����

g]NDQODU�6DEDK�� 2UWD ����� ���� ���� ���� ���� ���� ����

g]NDQODU�6DEDK� 2UWD ����� ���� ���� ���� ���� ���� ����

$FÕEDGHP�6DEDK 2UWD ���� ���� ���� ���� ���� ���� ����

$FÕEDGHP�6DEDK 2UWD ����� ���� ���� ���� ���� ���� ����

$FÕEDGHP�6DEDK 2UWD ����� ���� ���� ���� ���� ���� ����

$FÕEDGHP�6DEDK 2UWD ����� ���� ���� ���� ���� ���� ����

$FÕEDGHP�6DEDK 2UWD ����� ���� ���� ���� ���� ���� ����



��

7DEOR� ���� 6RO� úHULGH� DLW� KDFLP� �WúW�VD��� RUWDODPD� WDNLS� DUDOÕ÷Õ� �VDQL\H��� RUWDQFD�� NLS�� oDUSÕNOÕN� YH�

EDVÕNOÕN�GH÷HUOHUL

*|]OHP�1RNWDVÕ ùHULW
=DPDQ�

$UDOÕ÷Õ��GN�
2UWDODPD

+DFLP�

�WúW�VD�
2UWDQFD .LS %DVÕNOÕN� dDUSÕNOÕN

$OWÕQ\RO�$NúDP 6RO ���� ���� ��� ���� ���� ���� ����

$OWÕQ\RO $NúDP� 6RO ����� ���� ���� ���� ���� ���� ����

$OWÕQ\RO�6DEDK� 6RO ���� ���� ���� ���� ���� ���� ����

$OWÕQ\RO�6DEDK� 6RO ����� ���� ���� ���� ���� ���� ����

$OWÕQ\RO�6DEDK 6RO ����� ���� ���� ���� ���� ���� ����

%RUQRYD�6DEDK 6RO ���� ����� ��� ���� ���� ����� ����

%RUQRYD�6DEDK 6RO ����� ���� ��� ���� ���� ���� ����

%RUQRYD�6DEDK 6RO ����� ����� ��� ���� ���� ���� ����

%RUQRYD�6DEDK 6RO ����� ���� ��� ���� ���� ���� ����

(JH�0DK�$NúDP� 6RO ���� ���� ���� ���� ���� ���� ����

(JH�0DK $NúDP� 6RO ����� ���� ���� ���� ���� ���� ����

(JH�0DK�$NúDP� 6RO ����� ���� ���� ���� ���� ���� ����

(JH�0DK�6DEDK� 6RO ���� ���� ���� ���� ���� ���� ����

(JH�0DK�6DEDK� 6RO ����� ���� ���� ���� ���� ����� ����

(JH�0DK�6DEDK� 6RO ����� ���� ���� ���� ���� ���� ����

(JH�0DK�6DEDK� 6RO ����� ���� ���� ���� ���� ���� ����

g]NDQODU�$NúDP� 6RO ����� ���� ���� ���� ���� ���� ����

g]NDQODU�$NúDP� 6RO ����� ���� ���� ���� ���� ���� ����

g]NDQODU�$NúDP� 6RO ����� ���� ��� ���� ���� ���� ����

g]NDQODU�6DEDK�� 6RO ���� ���� ���� ���� ���� ���� ����

g]NDQODU�6DEDK 6RO ����� ���� ���� ���� ���� ����� ����

$FÕEDGHP�6DEDK 6RO ���� ���� ���� ���� ���� ����� ����

$FÕEDGHP�6DEDK 6RO ����� ���� ���� ���� ���� ���� ����

$FÕEDGHP�6DEDK 6RO ����� ���� ���� ���� ���� ���� ����

$FÕEDGHP�6DEDK 6RO ����� ���� ���� ���� ���� ����� ����

$FÕEDGHP�6DEDK 6RO ����� ���� ���� ���� ���� ���� ����

$FÕEDGHP�6DEDK 6RO ����� ���� ���� ���� ���� ���� ����

dDOÕúPD� NDSVDPÕQGD� YHULOHU� úHULW� ED]ÕQGD� GH÷HUOHQGLULOPLúWLU�� %X� úHNLOGH� IDUNOÕ�

úHULWOHUGHNL� V�U�F�� GDYUDQÕúODUÕ� KDNNÕQGD� GDKD� GHWD\OÕ� ELOJL� WRSODQDELOPHVLQLQ� \DQÕ�

VÕUD��oDOÕúPDQÕQ�LOHUL�DúDPDODUÕQGD�EHOLUWLOHFH÷L�JLEL��RWR\RO�NDWÕOÕPODUÕQGD�\DQ�\ROGDQ�

JHOHQ�WDúÕWODUÕQ�VDGHFH�DQD\ROGDNL�VD÷�úHULWWHNL�WUDILN�DNÕPÕQGDQ�HWNLOHQPHOHUL�NDEXO��

GR÷UXOWXVXQGD�LúOHPOHU�GDKD�VD÷OÕNOÕ�ELU�ELoLPGH�JHUoHNOHúWLULOHELOPLúWLU��



��

������&RZDQ 0��'D÷ÕOÕPÕQ�g]HOOLNOHUL�YH�3DUDPHWUHOHULQLQ�gOo�POHQGLULOPHVL

/XWWLQHQ� �������� QHJDWLI� �VWHO�� (UODQJ� YH\D� /RJQRUPDO� JLEL� EDVLW� GD÷ÕOÕPODUÕQ�

]DPDQ� FLQVLQGHQ� WDNLS� DUDOÕ÷Õ� GD÷ÕOÕPÕQÕQ� ]LUYH� YH� NX\UXN� NÕVÕPODUÕQÕ�

WDQÕPODPDODUÕQGDNL� \HWHUVL]OLN� ROGX÷XQX EHOLUWPLúWLU� $NÕPODUÕQ� oRN� G�ú�N� KDFPH�

VDKLS�ROGX÷X�GXUXPODUGD ELOH��PRG��NLS��oHYUHVLQGH�\Õ÷ÕOPDODU�J|U�OVH�GH�GDKD�|QFH�

\DSÕODQ� oDOÕúPDODUGD NX\UXN� NÕVPÕQGD� GD÷ÕOÕPÕQ� �VWHO� GD÷ÕOÕPOD� EHQ]HUOLNOHU�

J|VWHUGL÷LQL� J|U�OP�úW�U� �7DQ\HO�� ������� %XQGDQ� \ROD� oÕNDUDN� LNL� DUDo� JUXEXQXQ�

ROGX÷X�V|\OHQHELOLU��%XQODUGDQ� LONL� VHUEHVW�KDUHNHW�HGHQ�DUDoODU�GL÷HUL JUXS�KDOLQGH�

KDUHNHW�HGHQ�DUDoODU�RODUDN�WDQÕPODQÕU��7DQ\HO�������� *HQHO�\DNODúÕPGD�GDKD�|QFH�

EDKVHGLOHQ� NDUPDúÕN� GD÷ÕOÕPODU� NXOODQÕOÕU� øNL� JUXSWDNL� DUDoODUÕQ� EXOXQGX÷X� ELU�

DNÕPÕQ� ]DPDQ� FLQVLQGHQ� DUDOÕNODUÕQÕQ� PRGHOOHQPHVL� LoLQ� LNL� RODVÕOÕN� GD÷ÕOÕP�

PRGHOLQLQ�ELUOHúPHVLQGHQ�PH\GDQD�JHOHQ�EX�GD÷ÕOÕPODUÕQ JHQHO�ED÷ÕQWÕODUÕ�DúD÷ÕGDNL�

úHNLOGH�\D]ÕODELOLU��/XWWLQHQ��������

݂ሺݐሻ ൌ ߠ ଵ݂ሺݐሻ ൅ ߙ ଶ݂ሺݐሻ � �����

%XUDGD T��WUDILN�DNÕPÕ�LoLQGHNL�ED÷ÕPOÕ�WDúÕW��ELUELULQL�WDNLS�HGHQ��RUDQÕQÕ��D� DNÕP�

LoLQGHNL�VHUEHVW� WDúÕW�RUDQÕQÕ�� I��W���ED÷ÕPOÕ� WDúÕWODU�DUDVÕQGDNL�]DPDQ�FLQVLQGHQ�WDNLS�

DUDOÕNODUÕQD�DLW�RODVÕOÕN�\R÷XQOXN�IRQNVL\RQXQX�YH� I��W� LVH�VHUEHVW�WDúÕWODU�DUDVÕQGDNL�

]DPDQ� FLQVLQGHQ� DUDOÕNODUÕQ� RODVÕOÕN� \R÷XQOXN� IRQNVL\RQXQX� LIDGH� HWPHNWHGLU��

%D÷ÕQWÕGDQ�GD� DQODúÕODELOHFH÷L��]HUH�� J|]OHQHQ�]DPDQ�FLQVLQGHQ� WDNLS� DUDOÕNODUÕ�� LNL�

IDUNOÕ�GD÷ÕOÕPÕQ�ELUOHúWLULOPHVL�LOH�E�\�N�GR÷UXOXN�RUDQÕQGD�WDQÕPODQDELOPHNWHGLU�

.DUPDúÕN�GD÷ÕOÕPODUÕQ�HQ�|QHPOL�|]HOOL÷L�\XNDUÕGD�GD�EHOLUWLOGL÷L�JLEL�WUDILN�DNÕPÕ�

LoLQGHNL� WDúÕWODUÕ� VHUEHVW� YH\D� ED÷ÕPOÕ� V�U�F�� RODUDN� LNL� DQD� JUXED� D\ÕUPDVÕGÕU��

'DZVRQ�YH�&KLPLQL ������
\H�J|UH�ELU�DUDFÕQ�VHUEHVW�DUDo�RODUDN�NDEXO�HGLOHELOPHVL�

LoLQ�DúD÷ÕGDNL�úDUWODUÕ�VD÷ODPDVÕ�JHUHNPHNWHGLU�

�� =DPDQ�FLQVLQGHQ�WDNLS�DUDOÕN�GH÷HUL���X\JXQ��ELU�X]XQOXNWD�ROPDOÕGÕU�

�� 6HUEHVW� DUDo�� KÕ]ÕQÕ� WDNLS� HWWL÷L� DUDFD� J|UH� D\DUODPDPDOÕ� YH� UDKDWoD� JHoLú�

\DSDELOPHOLGLU�



��

�� 7DNLS� HWWL÷L� DUDFÕ� JHoWLNWHQ� VRQUD� ELOH� VHUEHVW� DUDFÕQ� ED÷ÕPVÕ]� RODUDN� KDUHNHW�

HGHELOPHVL�LoLQ�X\JXQ�ELU�KÕ]Õ�NRUX\DELOPHVL�JHUHNLU��/XWWLQHQ��������

'L÷HU� DUDoODU� LVH� WDNLS� HGHQ� DUDoODU� RODUDN� DGODQGÕUÕODELOLUOHU�� $VOÕQGD� /XWWLQHQ�

�������DUDo�JUXSODUÕQÕ�G|UW�IDUNOÕ�NDWHJRULGH�WRSODPÕúWÕU��%XQODU�

�� 6HUEHVW�DUDoODU�

�� 7DNLS�HGHQOHU�

�� 6HUEHVW�DUDoWDQ��WDNLS�HGHQ�DUDo�NRQXPXQD�JHoHQOHU�

�� *HoLú�KDUHNHWLQH�EDúOD\DQ�DUDoODUGÕU�

%X�G|UW�NDWHJRULGH�EXOXQDQ�DUDoODUGDQ�LON��o�JUXSWDNLOHUL�ELUELULQGHQ�D\ÕUPDN�J�o�

ROGX÷XQGDQ�LNL�DQD�JUXS�NDEXO�HGLOLU� %X�LNL�DQD�JUXSWDNL�DUDoODUÕQ�EXOXQGX÷X�DNÕPÕQ�

LVWDWLVWLNVHO� RODUDN� PRGHOOHQPHVLQGH�� EDVLW� LVWDWLVWLNVHO� GD÷ÕOÕPODU� \HWHUVL]�

NDOGÕ÷ÕQGDQ��\HQL�ELU�GD÷ÕOÕP�DUDQPDVÕ�JHUHNPHNWHGLU�

/LWHUDW�UGH� oRN� VD\ÕGD� NDUPDúÕN� GD÷OÕP� NXOODQÕODELOPHNWHGLU�� oLIW��VWHO� GD÷ÕOÕP��

+\SHUODQJ� GD÷ÕOÕPÕ��&RZDQ�0�� GD÷ÕOÕPÕ��*HQHOOHúWLULOPLú�.X\UXN�0RGHOL� �&RZDQ�

0��� YH� \DUÕ�3RLVVRQ�PRGHOL�� %X� GD÷ÕOÕPODUGDQ�*HQHOOHúWLULOPLú�.X\UXN�0RGHOL� LOH�

\DUÕ�3RLVVRQ�PRGHOL�HQ� L\L�VRQXoODUÕ�YHUPHNWHGLU�DQFDN�NDUPDúÕN�\DSÕODUÕ�VHEHEL\OH�

X\JXODPDGD�ED]Õ�J�oO�NOHU�GR÷XUDELOPHNWHGLUOHU��%X�VHEHSOH�\DSÕ�RODUDN�GDKD�EDVLW�

ELU� GD÷ÕOÕPÕQ� NXOODQÕOPDVÕ�� EDVLW� DQFDN� HWNHQ� YH� NXOODQÕODELOLU� PRGHOOHU�

ROXúWXUXODELOPHVL�DoÕVÕQGDQ�|QHPOL�NROD\OÕNODU�VD÷OD\DELOLU�

&RZDQ� 0�� GD÷ÕOÕPÕ� LON� RODUDN� 5LFKDUG� &RZDQ� WDUDIÕQGDQ� ����� \ÕOÕQGD�

|QHULOPLúWLU��'HWHUPLQLVWLN�NX\UXN�PRGHOL�RODUDN�GD�DGODQGÕUÕODQ�EX�GD÷ÕOÕPÕQ�\DSÕVÕ�

JHQHO� RODUDN� EDVLW� ROPDVÕQD� UD÷PHQ�� WUDILN� P�KHQGLVOL÷L� DQDOL]OHULQGH� |QHPOL� ELU�

NXOODQÕPD�DODQÕQD�VDKLS�ROPXúWXU��%XQNHU���������$NoHOLN��������������YH�&H\KDQ�

<L÷LWHU� YH� 7DQ\HO� �������� &RZDQ�0�� GD÷ÕOÕPÕQÕ� NHVLQWLVL]� DNÕP� LoLQGHNL� WDúÕWODUÕQ�

WDNLS�DUDOÕNODUÕQÕQ�PRGHOOHQPHVL�DPDFÕ\OD�NXOODQÕOPÕúODUGÕU�

&RZDQ� 0�� GD÷ÕOÕPÕQGD�� DNÕPGD� ³T´� RUDQÕQGDNL� DUDoODUÕQ�� |QGHNL� DUDoODUÕQ�

DUNDVÕQGD�ELU�' DUDOÕ÷Õ\OD�EXOXQGX÷XQX�NDEXO�HWPHNWHGLU��6|]�NRQXVX�DUDoODUÕQ JUXS�



��

KDOLQGH�KDUHNHW�HWWL÷L�V|\OHQHELOLU� $NÕP�LoLQGHNL�GL÷HU�DUDoODU�VHUEHVW�KDUHNHW�HGHQ�

DUDoODU�RODUDN�WDQÕPODQÕU� %X�DUDoODU�VHUEHVW�ELU�úHNLOGH�YH�' DUDOÕ÷ÕQGDQ�GDKD�E�\�N�

]DPDQ�FLQVLQGHQ�DUDOÕNODUOD�KDUHNHW�HWPHNWHGLUOHU��%|\OHOLNOH�\ROGDNL�WUDILN�DNÕPÕQÕQ�

ELU�VHUL�JUXS�YH�DUDOÕN�RODUDN�WDQÕPODQDELOLU �6XOOLYDQ�YH�7URXWEHFN���������'D÷ÕOÕPÕQ�

RODVÕOÕN�\R÷XQOXN�YH�RODVÕOÕN�GD÷ÕOÕP�IRQNVL\RQODUÕ�'HQNOHP�����LOH�KHVDSODQDELOLU�

݂ሺݐሻ ൌ ఒሺ௧ି୼ሻି݁ߣߙ �����

ሻݐሺܨ ൌ ͳ െ ఒሺ௧ି୼ሻି݁ߙ �����

%XUDGD��D��VHUEHVW�WDúÕW�RUDQÕQÕ��' DNÕP�LoLQGHNL�WDúÕWODUD�DLW�HQ�N�o�N�WDNLS�DUDOÕ÷Õ�

GH÷HULQL� YH� �O�� LVH� DúD÷ÕGDNL� ED÷ÕQWÕ� NXOODQÕODUDN� KHVDSODQDELOHFHN� ELU� D]DOWPD�

NDWVD\ÕVÕQÕ�LIDGH�HWPHNWHGLU��

ߣ ൌ
ݍߙ

ͳ െ ȟݍ
�����

%D÷ÕQWÕGD�T��WDúÕW�VDQL\H�FLQVLQGHQ�WUDILN�KDFPLGLU��

6HUEHVW� DUDo� RUDQÕQÕ� WHPVLO� HGHQ� YH� &RZDQ�0�� GD÷ÕOÕPÕQ� \DSÕVÕQÕ� HWNLOH\HQ� HQ�

|QHPOL� SDUDPHWUHOHUGHQ� ELUL� RODQ� D¶QÕQ� EHOLUOHQPHVL� V|]� NRQXVX� GD÷ÕOÕPD�

X\JXQOX÷XQX� GD� EHOLUOH\HQ� |QHPOL� ELU� XQVXUGXU�� %XQXQOD� ELUOLNWH� ELUGHQ� ID]OD�

ED÷ÕQWÕOÕ� LOH� KHVDSODQDELOHQ� ELU� SDUDPHWUH� ROPDVÕ� GHWD\OÕ� ELU� úHNLOGH� LQFHOHQPHVLQL�

JHUHNWLUPHNWHGLU�

�D� GH÷HULQLQ� EHOLUOHQPHVLQGH� JUXS� KDOLQGH� KDUHNHW� HGHQ� DUDoODUÕQ� KDQJLOHULQLQ�

ELUELUOHULQL�KDQJL�X]XQOXNWD�ELU�DUDOÕNOD�WDNLS�HGHUNHQ��KDQJLOHULQLQ�GH�VHUEHVW�KDUHNHW�

HGHQ� DUDo� RODUDN� WDQÕPODQDELOHFH÷L� HQ� |QHPOL� SUREOHPGLU�� 7URXWEHFN� �������

oDOÕúPDVÕQGD���VDQL\HGHQ�N�o�N�]DPDQ�FLQVLQGHQ�WDNLS�DUDOÕNODUÕQGD�DUDoODUÕQ�E�\�N�

RODVÕOÕNOD� JUXS� KDOLQGH� KDUHNHW� HWWL÷LQL�� �� VDQL\HGHQ� E�\�N� DUDOÕNODUGD� LVH� DUDoODUÕQ�

VHUEHVW�NDEXO�HGLOHELOHFH÷LQL�NDEXO�HGLOHELOHFH÷LQL�EHOLUWPLúWLU�



��

<LQH�7URXWEHFN
LQ �������oDOÕúPDODUÕQD�J|UH����VDQL\H�DUDoODUÕQ�WDPDPHQ�VHUEHVW�

KDUHNHW�HWWLNOHUL�]DPDQ�FLQVLQGHQ�DUDOÕN�VÕQÕUÕ�RODUDN�NDEXO�HGLOHELOVH�GH�EX�GXUXP�KHU�

]DPDQ�JHoHUOL�ELU�NDEXO�RODUDN�|QH�V�U�OPHVL�GH�GR÷UX�GH÷LOGLU��6HUEHVW�DUDo�RUDQÕQÕQ�

EHOLUOHQPHVLQGH� LON RODUDN� 7DQQHU� ������ WDUDIÕQGDQ |QHULOHQ�'HQNOHP� ���� DúD÷ÕGD�

YHULOPLúWLU�

ߙ ൌ ͳ െ ȟݍ �����

$NoHOLN�YH�&KXQJ��������LVH��VHUEHVW�DUDo�RUDQÕQÕQ�ELU��VWHO�H÷UL\H�X\GX÷XQX�LOHUL�

V�UP�úOHUGLU YH�DúD÷ÕGDNL�ED÷ÕQWÕ\Õ�|QHUPLúOHUGLU�

ߙ ൌ ݁ି௕୼௤ �����

$\UÕFD� GHQNOHPGHNL� �E�� SDUDPHWUHVLQLQ� úHULW� VD\ÕVÕQD� ED÷OÕ� RODUDN� GH÷LúWLUGL÷LQL�

EHOLUWPLúOHUGLU�

3ODQN�� �D�� SDUDPHWUHVLQLQ� EHOLUOHQPHVLQGH� ��� GHUHFHGHQ� ELU� GHQNOHPLQ GDKD� L\L�

VRQXoODU�YHUGL÷LQL�EHOLUWHUHN�'HQNOHP����¶\L�|QH�V�UP�úOHUGLU��+DJULQJ��������

ߙ ൌ ͳ െ ȟଶݍଶሺ͵ െ ʹȟݍሻ �����

$NoHOLN� ���������VWHO�\DNODúÕPGDQ�\ROD�oÕNDUDN� VHUEHVW� WDúÕW�RUDQÕ� LoLQ�DúD÷ÕGDNL�

ED÷ÕQWÕ\Õ�JHOLúWLUPLúWLU�

ߙ ൌ
ͳ െ ȟݍ

ͳ െ ሺͳ െ ݇ௗሻȟݍ

�����

<XNDUÕGDNL� ED÷ÕQWÕODUGD� GLNNDW� oHNHELOHFHN� |QHPOL� ELU� QRNWD� W�P� ED÷ÕQWÕODUGD�

�'T��WHULPLQLQ�NXOODQÕOPDVÕGÕU� %X�WHULPLQ�|QHPL�HQ�N�o�N WDNLS�DUDOÕ÷Õ�GH÷HULQLQ��'��

WDQÕPÕQGD�\DWPDNWDGÕU��$NoHOLN���������' GH÷HULQLQ�\ROXQ�NDSDVLWHVLQH�NDUúÕOÕN�JHOHQ�

ELU� GH÷HU� VHoLOPHVLQLQ� |QHPOL� ROGX÷XQX� YXUJXODPÕúWÕU�� %XUDGDQ� GD� DQODúÕODELOHFH÷L�

JLEL�DVOÕQGD�' GH÷HUL�ELU�\ROXQ��YH\D�úHULGLQ��NDSDVLWHVLQH�NDUúÕOÕN�JHOHQ�WDNLS�DUDOÕ÷Õ�

GH÷HULGLU��4NDS �����'���%X�GXUXPGD��'T��oDUSÕPÕQÕQ�LVH�\ROXQ�R�DQGDNL�GR\JXQOXN�



��

GHUHFHVLQL�LIDGH�HGHQ�ELU�WHULP�ROGX÷X�DQODúÕOPDNWDGÕU��[ T
�����4NDS��

'HQNOHP� ���¶GH \HU� DODQ� �NG�� WHULPL� LVH� �JUXSODQPD� �EXQFKLQJ��JHFLNPH��

NDWVD\ÕVÕ�RODUDN�LIDGH�HGLOPLúWLU��$NoHOLN����������NG��GH÷HULQLQ�GH÷LúLPL��VHUEHVW�WDúÕW�

RUDQÕQD�DLW� JUDILNOHULQGH�\DSÕVÕQÕ� HWNLOHPHNWHGLU�� �NG��GH÷HULQLQ��
GHQ�N�o�N�ROPDVÕ�

GXUXPXQGD� �D�� H÷ULVL� GÕúE�NH\�� �
GHQ� E�\�N� ROPDVÕ� GXUXPXQGD� LVH� Lo� E�NH\� ELU�

IRUP� DOPDNWDGÕU� �ùHNLO� ������ 'Õú� E�NH\� H÷ULOHU� JHQHOGH� NHVLQWLVL]� DNÕPODUÕQ�

PRGHOOHQPHVLQGH�� Lo� E�NH\� H÷ULOHU� LVH� NHQW� LoL� DUWHUOHUGHNL� ]DPDQ� FLQVLQGHQ�

DUDOÕNODUÕQ�PRGHOOHQPHVLQGH�NXOODQÕOPDNWDGÕU��

ùHNLO ��� �NG��SDUDPHWUHVL�YH�WUDILN�DNÕP�RUDQÕQD�ED÷OÕ�VHUEHVW�WDúÕW�RUDQÕQÕQ�GH÷LúLPL �dDOÕúNDQHOOL�YH�

7DQ\HO�������

dDOÕúPDGD�J|]OHPOHUGHQ�HOGH�HGLOHQ�YHUL�JUXSODUÕQGDQ�\DUDUODQÕODUDN�IDUNOÕ�úHULWOHU�

LoLQ�NXOODQÕODELOHFHN��NG��GH÷HUOHUL�HOGH�HGLOPH\H�oDOÕúÕOPÕúWÕU��%X�DPDoOD�LON�RODUDN�

J|]OHP� YHULOHULQGHQ� \DUDUODQDUDN� &RZDQ� 0�� GD÷ÕOÕPÕQÕQ� SDUDPHWUHOHUL�

KHVDSODQPÕúWÕU�� +HVDSODPDODUGD� ³(Q� .�o�N� .DUHOHU�� \|QWHPL� NXOODQÕOPÕúWÕU��

<|QWHPLQ�GHWD\ODUÕ�KDNNÕQGD�ELOJL�7DQ\HO�������
GHQ�HGLQLOHELOLU��(OGH�GLOHQ�VRQXoODU�



��

7DEOR������7DEOR�����YH�7DEOR ���
GD�YHULOPLúWLU��

7DEOR ��� 6D÷�úHULW�LoLQ�&RZDQ�0��GD÷ÕOÕPÕ�SDUDPHWUHOHUL

*|]OHP�1RNWDVÕ ùHULW
=DPDQ�$UDOÕ÷Õ�

�GN�
T��WúW�VQ� �VQ� 
T

$OWÕQ\RO�$NúDP� 6D÷ ���� ����� ���� ���� �����

$OWÕQ\RO�$NúDP� 6D÷ ����� ����� ���� ���� �����

$OWÕQ\RO�$NúDP� 6D÷ ����� ����� ���� ���� ����

$OWÕQ\RO�6DEDK 6D÷ ����� ����� ���� ���� ����

%RUQRYD�6DEDK 6D÷ ���� ����� ���� ���� ����

%RUQRYD�6DEDK 6D÷ ����� ����� ���� ���� ����

%RUQRYD�6DEDK 6D÷ ����� ����� ���� ���� ����

%RUQRYD�6DEDK 6D÷ ����� ����� ���� ���� ����

(JH�0DK�$NúDP� 6D÷ ���� ����� ���� ���� ����

(JH�0DK�$NúDP� 6D÷ ����� ����� ���� ���� ����

(JH�0DK�$NúDP 6D÷ ����� ����� ��� ���� ����

(JH�0DK�$NúDP� 6D÷ ����� ����� ���� ��� ����

(JH�0DK�6DEDK� 6D÷ ���� ����� ��� ��� ����

(JH�0DK�6DEDK� 6D÷ ����� ����� ���� ��� ����

(JH 0DK�6DEDK� 6D÷ ����� ����� ���� ���� ����

(JH�0DK�6DEDK� 6D÷ ����� ����� ���� ���� ����

g]NDQODU�$NúDP� 6D÷ ����� ����� ���� ���� ����

g]NDQODU�6DEDK 6D÷ ����� ����� ���� ���� ����

$FÕEDGHP�6DEDK 6D÷ ���� ����� ���� ���� ����

$FÕEDGHP�6DEDK 6D÷ ����� ����� ���� ���� ����

$FÕEDGHP�6DEDK 6D÷ ����� ����� ���� ���� ����

$FÕEDGHP�6DEDK 6D÷ ����� ����� ���� ���� ����



��

7DEOR���� 2UWD�úHULW�LoLQ�&RZDQ�0��GD÷ÕOÕPÕ�SDUDPHWUHOHUL

*|]OHP�1RNWDVÕ ùHULW
=DPDQ�

$UDOÕ÷Õ��GN�
T��WúW�VQ� �VQ� 
T

$OWÕQ\RO $NúDP� 2UWD ����� ����� ���� ���� ����

$OWÕQ\RO�$NúDP� 2UWD ����� ����� ���� ���� ����

$OWÕQ\RO�6DEDK 2UWD ���� ����� ���� ���� ����

$OWÕQ\RO�6DEDK� 2UWD ����� ����� ���� ���� ����

$OWÕQ\RO�6DEDK� 2UWD ����� ����� ���� ���� ����

$OWÕQ\RO�6DEDK� 2UWD ����� ����� ���� ���� ����

%RUQRYD�6DEDK 2UWD ���� ����� ���� ���� ����

%RUQRYD�6DEDK 2UWD ����� ����� ���� ���� ����

%RUQRYD�6DEDK 2UWD ����� ����� ���� ���� ����

%RUQRYD�6DEDK 2UWD ����� ����� ���� ���� ����

(JH�0DK�$NúDP� 2UWD ���� ����� ���� ���� ����

(JH�0DK�$NúDP�� 2UWD ����� ����� ���� ���� ����

(JH�0DK�6DEDK� 2UWD ���� ����� ���� ���� ����

(JH�0DK�6DEDK� 2UWD ����� ����� ���� ���� ����

(JH�0DK�6DEDK� 2UWD ����� ����� ���� ���� ����

g]NDQODU�$NúDP� 2UWD ���� ����� ���� ���� ����

g]NDQODU�$NúDP� 2UWD ����� ����� ���� ���� ����

g]NDQODU�$NúDP� 2UWD ����� ����� ���� ���� ����

g]NDQODU�6DEDK� 2UWD ���� ����� ���� ���� ����

g]NDQODU�6DEDK� 2UWD ����� ����� ���� ���� ����

g]NDQODU�6DEDK�� 2UWD ����� ����� ���� ���� ����

g]NDQODU�6DEDK� 2UWD ����� ����� ���� ���� ����

$FÕEDGHP�6DEDK 2UWD ���� ����� ���� ���� ����

$FÕEDGHP�6DEDK 2UWD ����� ����� ���� ���� ����

$FÕEDGHP�6DEDK 2UWD ����� ����� ���� ���� ����

$FÕEDGHP�6DEDK 2UWD ����� ����� ���� ���� ����

$FÕEDGHP�6DEDK 2UWD ����� ����� ���� ���� ����



��

7DEOR�����6RO úHULW�LoLQ�&RZDQ�0��GD÷ÕOÕPÕ�SDUDPHWUHOHUL

*|]OHP�1RNWDVÕ ùHULW
=DPDQ�

$UDOÕ÷Õ��GN�
T��WúW�VQ� �VQ� 
T

$OWÕQ\RO�$NúDP 6RO ���� ����� ���� ���� ����

$OWÕQ\RO�$NúDP� 6RO ����� ����� ���� ���� ����

$OWÕQ\RO�6DEDK� 6RO ���� ����� ���� ���� ����

$OWÕQ\RO�6DEDK� 6RO ����� ����� ���� ���� ����

$OWÕQ\RO�6DEDK 6RO ����� ����� ���� ���� ����

%RUQRYD�6DEDK 6RO ���� ����� ���� ���� ����

%RUQRYD�6DEDK 6RO ����� ����� ���� ���� ����

%RUQRYD�6DEDK 6RO ����� ����� ���� ���� ����

%RUQRYD�6DEDK 6RO ����� ����� ���� ���� ����

(JH�0DK�$NúDP� 6RO ���� ����� ���� ���� ����

(JH�0DK�$NúDP� 6RO ����� ����� ���� ���� ����

(JH�0DK�$NúDP� 6RO ����� ����� ���� ���� ����

(JH�0DK�6DEDK� 6RO ���� ����� ���� ���� ����

(JH�0DK�6DEDK� 6RO ����� ����� ���� ���� ����

(JH�0DK�6DEDK� 6RO ����� ����� ���� ���� ����

(JH�0DK�6DEDK� 6RO ����� ����� ���� ���� ����

g]NDQODU�$NúDP� 6RO ����� ����� ���� ���� ����

g]NDQODU�$NúDP� 6RO ����� ����� ���� ���� ����

g]NDQODU�$NúDP� 6RO ����� ����� ���� ���� ����

g]NDQODU�6DEDK�� 6RO ���� ����� ���� ���� ����

g]NDQODU�6DEDK 6RO ����� ����� ���� ���� ����

$FÕEDGHP�6DEDK 6RO ���� ����� ���� ���� ����

$FÕEDGHP�6DEDK 6RO ����� ����� ���� ���� ����

$FÕEDGHP�6DEDK 6RO ����� ����� ���� ���� ����

$FÕEDGHP�6DEDK 6RO ����� ����� ���� ���� ����

$FÕEDGHP�6DEDK 6RO ����� ����� ���� ���� ����

$FÕEDGHP�6DEDK 6RO ����� ����� ���� ���� ����

<DSÕODQ�KHVDSODPDODU�VRQXFXQGD�VD÷�úHULGH�DLW�NG SDUDPHWUHVL�������YH�RUWDODPD�'

GH÷HUL� ����� VDQL\H�� RUWD� úHULGH� DLW� NG SDUDPHWUHVL� ������ YH� RUWDODPD�' GH÷HUL� �����

VDQL\H� YH� VRQ� RODUDN� VRO� úHULW� LoLQ� NG SDUDPHWUHVL� ������ YH� RUWDODPD�' GH÷HUL� �����



��

VDQL\H�RODUDN�EXOXQPXúWXU��ùHNLO����
GD�'
T�NG��LOLúNLVL�J|U�OPHNWHGLU��ùHNLOGHQ��KHU�

�o� NDWVD\Õ� NXOODQÕODUDN� \DSÕODQ� KHVDSODPDODUÕQ� oRN� \DNÕQ GH÷HUOHU� YHUGL÷L�

DQODúÕOPDNWDGÕU��$QFDN�IDUNOÕ�úHULWOHU�DUDVÕQGDNL�IDUNOÕOÕNODU�ùHNLO�����
GD�J|U�OHQ��T�

NG�� JUDILNOHULQGHQ� GDKD� QHW� J|U�OHELOPHNWHGLU�� ùHNLO� ����¶GDNL� H÷ULOHU� DUDVÕQGDNL�

IDUNOÕOÕNODU��úHULWOHUH�DLW�HQ�N�o�N�WDNLS�DUDOÕ÷Õ��'��GH÷HUOHULQGHQ ND\QDNODQPDNWDGÕU��

g]HOOLNOH� VD÷� úHULGLQ� NDSDVLWHVL� oRN� GDKD� G�ú�NW�U�� %XQXQ� VHEHEL�� VD÷� úHULWWH� GDKD�

ID]OD� D÷ÕU� WDúÕWÕQ� EXOXQPDVÕGÕU�� ùX� DQD� NDGDU� \DSÕODQ� DUDúWÕUPDODU� D÷ÕU� DUDo� HWNLVLQL�

LoHUPHPHNWHGLU��<DSÕODQ�J|]OHPOHUGHQ�D÷ÕU�DUDo� HWNLVLQLQ� LUGHOHQHFH÷L�ELU� LQFHOHPH�

GDKD�\DSÕOPDVÕQGD�\DUDU�YDUGÕU�

ùHNLO �����'
T�D��LOLúNLVL
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ùHNLO������7UDILN�KDFPL�� �D��LOLúNLVL

����.ULWLN�$UDOÕN�.DEXO��YH�7DNLS�$UDOÕ÷Õ�'H÷HUOHUL

'DKD�|QFHNL�E|O�POHUGH�GH�EHOLUWLOGL÷L�JLEL��NULWLN�DUDOÕN�NDEXO��GR÷UXGD�DUD]LGHQ

|Oo�OHELOHQ� ELU� GH÷HU� GH÷LOGLU�� .ULWLN� DUDOÕN� NDEXO�� GH÷HULQLQ� EHOLUOHQPHVL� LoLQ�

OLWHUDW�UGH�WDQÕPODQPÕú�RODQ�oRN�VD\ÕGD�\|QWHP�EXOXQPDNOD�ELUOLNWH�EX�oDOÕúPDGD�EX�

\|QWHPOHUH� GH÷LQLOPHPLúWLU�� %XQXQ� HQ� |QHPOL� VHEHEL�� RWR\RO� NDWÕOÕPÕQGD� NDEXO� YH�

UHG� DUDOÕNODUÕ\OD� LOJLOL� YHUL� WRSODQPDVÕ� oDOÕúPD� V�UHVLQFH� P�PN�Q� RODPDPÕúWÕU�� %X�

QHGHQOH� oDOÕúPDQÕQ� EX� NÕVPÕQGD� RWR\RO� NDWÕOÕPODUÕ� LOH� LOJLOL� \DSÕOPÕú� |QFHNL�

oDOÕúPDODU�NÕVDFD�WDUWÕúÕODFDNWÕU�

2WR\RO� NDWÕOÕPODUÕQGD� NDEXO� DUDOÕNODUÕQÕQ� EHOLUOHQPHVL� E�\�N� RUDQGD� ÕúÕNVÕ]�

NDYúDNODUD� EHQ]HPHNOH� ELUOLNWH� |QHPOL� ED]Õ� KXVXVODUÕQ� NDEXO� DUDOÕ÷ÕQGD� HWNLOL�

RODELOHFH÷L�G�ú�Q�OPHNWHGLU�

x 2WR\RO�YH\D�oHYUH\ROX�NDWÕOÕPODUÕQGD�oR÷XQOXNOD�ELU�NDWÕOÕP�úHULGL�EXOXQPDNWD�

YH� \DQ� \ROGDQ� JLULú� \DSDQ� WDúÕWODU� EX� úHULW� ER\XQFD� NDWÕOÕP� PDQHYUDVÕQÕ�

JHUoHNOHúWLUPHNWHGLU�

x %XQD� ED÷OÕ� RODUDN� \DQ� \RO� NDWÕOÕPÕQGD�� LNL� DNÕP� DUDVÕQGDNL� NHVLúPH� DoÕVÕ�

QLVSHWHQ�N�o�N�RODFDN��EXQD�ED÷OÕ�RODUDN�\DQ�\ROGDQ�NDWÕODQ�V�U�F�OHULQ�NDEXO�

HGHFHNOHUL� DUDOÕN� GH÷HUOHUL�� ÕúÕNVÕ]� NDYúDNODUD� J|UH� GDKD� NÕVD� RODELOHFHNWLU��

Ϭ
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'L÷HU�\DQGDQ�V|]�NRQXVX�NDWÕOÕP�PDQHYUDVÕ�ELU�NDYúD÷D�JLULúWHQ�GDKD�oRN�úHULW�

GH÷LúWLUPH�úHNOLQGH�JHUoHNOHúHFHNWLU�

x 2WR\RO� NDWÕOÕPÕQGD� |]HOOLNOH� DQD\ROGDNL� WDúÕWODUÕQ� KÕ]ODUÕ�� ÕúÕNVÕ]� NDYúDNWDNL�

WDúÕWODUÕQ� KÕ]ODUÕQD� J|UH� GDKD� \�NVHN� RODFDNWÕU�� %X� GD� NDEXO� HGLOHQ� DUDOÕN�

GH÷HULQL�HWNLOH\HFHNWLU�

/LWHUDW�UGH�� NULWLN� DUDOÕN� NDEXO�� GH÷HULQLQ� KÕ]D� ED÷OÕ� RODUDN� GH÷LúWL÷L� \|Q�QGH�

|QHPOL�oDOÕúPDODU�EXOXQPDNWDGÕU�� øON�NH]�*UHHQVKLHOGV� ������� WDUDIÕQGDQ� ÕúÕNVÕ]�ELU�

NDYúDNWD�\DQ�\ROGDQ�JLULú�\DSDFDN�RODQ�V�U�F�OHULQ�NDEXO�HWWLNOHUL�DUDOÕNODUÕQ�V�UH�YH�

X]XQOXN� RODUDN� GH÷HUOHULQLQ� DQD\ROGDNL� DUDoODUÕQ� KÕ]ODUÕQD� ED÷OÕ� ROGX÷XQX�

YXUJXODQPÕúWÕU��0RRUH� �������� \D\DODUÕQ� NDUúÕGDQ� NDUúÕ\D� JHoHUNHQ� \ROGDNL� WDúÕWODU�

DUDVÕQGD� NDEXO� HWWLNOHUL� X]DNOÕN� FLQVLQGHQ� DUDOÕN� GH÷HULQL� DúD÷ÕGDNL� ED÷ÕQWÕ� LOH�

KHVDSODPÕúWÕU�

ܮ ൌ ͳ͵ǡͷ ൅ ʹǡͻݒ �����

%XUDGD�/��NDEXO�HGLOHQ�DUDOÕN�GH÷HULQL��PHWUH����Y��LVH�DQDNÕPÕQ KÕ]ÕQÕ��P�VDQL\H��

LIDGH� HWPHNWHGLU�� %D÷ÕQWÕ� KÕ]ODUÕQ� �a��� NP�VDDW� DUDOÕ÷ÕQGD� ROPDVÕ� NRúXOXQGD�

JHoHUOLGLU�

%LU�EDúND�PRGHO�&RRSHU YH�GL÷HU�� �������WDUDIÕQGDQ�\DQ�\ROGDQ�VROD�G|Q�ú�\DSDQ�

WDúÕWODUÕQ� DQD DNÕP� LoLQGH� NDEXO� HWWLNOHUL� X]XQOXN� FLQVLQGHQ� DUDOÕN� GH÷HULQLQ�

KHVDSODQPDVÕ�LoLQ�|QHULOPLúWLU�

ܮ ൌ ͳͳǡͷ ൅ ͷݒ ������

8EHU� YH� +RRIPDQ �������� \DQ� \ROGDNL� V�U�F�OHU� WDUDIÕQGDQ� NDEXO� HGLOHQ�

DUDOÕNODUÕQ� RUWDQFD� �PHG\DQ�� GH÷HULQLQ� KHVDSODQPDVÕ� LoLQ� DúD÷ÕGDNL� ED÷ÕQWÕ\Õ�

J|]OHPOHUGHQ�HOGH�HWPLúOHUGLU�

௢ܶ௥௧௔௡௖௔ ൌ ͸ǡ͹ͻ െ ͲǡͲ͸ͳݒ ������
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%XUDGD� 7RUWDQFD�� NDEXO� HGLOHQ� DUDOÕNODUÕQ� RUWDQFD� �PHG\DQ�� GH÷HULGLU� �VDQL\H���

hONHPL]GH�*HGL]OLR÷OX� YH�<D\OD �������� ÕúÕNVÕ]� NDYúDNODUGD� \DQ� \RO� V�U�F�OHULQLQ�

NDEXO�HWWL÷L�X]XQOXN�FLQVLQGHQ�DUDOÕN�GH÷HUL�LoLQ�DúD÷ÕGDNL�ED÷ÕQWÕ\Õ�JHOLúWLUPLúOHUGLU�

ܮ ൌ ͷǡͷݒ ൅ ͷǡʹ ������

'UHZ� YH� GL÷HU� ������� oDOÕúPDODUÕQGD�� RWR\RO� NDWÕOÕPODUÕQGD� DQD\RO� YH� \DQ� \RO�

WDúÕWODUÕQÕQ� KÕ]ODUÕ� DUDVÕQGDNL� IDUNOÕOÕNODUÕQ� NDEXO� HGLOHQ� DUDOÕNODU� �]HULQGH� HWNLOL�

RODELOHFH÷LQL� EHOLUWPLúOHUGLU�� +ZDQJ� YH� 3DUN� �������� RWR\RO� NDWÕOÕPODUÕ� LoLQ� NDEXO�

HGLOHELOHFHN�X]XQOXN�FLQVLQGHQ�DUDOÕNODUÕ�7DEOR����¶GHNL�úHNLOGH�EXOPXúODUGÕU�

7DEOR���� 2WR\RO�NDWÕOÕPODUÕQGD�X]XQOXN�FLQVLQGHQ�NDEXO�HGLOHQ�DUDOÕNODU��+ZDQJ�YH�3DUN�������

7UDILN�$NÕP�.RúXOODUÕ
8]XQOXN�&LQVLQGHQ�$UDOÕN��PHWUH�

5HGGHGLOHQ .DEXO�(GLOHQ

6HUEHVW�$NÕP ����� �����

=RUODPDOÕ�$NÕP ����� �����

%XQNHU�YH�7URXWEHFN� ��������NDWÕOÕP�DODQÕQÕQ�JHRPHWULVLQH�J|UH� IDUNOÕ� HQ�N�o�N�

WDNLS� DUDOÕ÷Õ� YH� NULWLN� DUDOÕN� NDEXO� GH÷HUL� NDEXO� HWPLúOHUGLU��%X� NDEXOH� J|UH� L\L� ELU�

JHRPHWUL\H� VDKLS� NDWÕOÕPODUGD� \DQ� \RO� WDúÕWODUÕ� DUDVÕQGDNL� HQ� N�o�N� WDNLS� DUDOÕ÷Õ�

GH÷HUL�����VDQL\H��NULWLN�DUDOÕN�NDEXO�GH÷HUL�LVH�HQ�D] ����VDQL\H��HQ�ID]OD�����VDQL\H�

ROPDNWDGÕU��'DU�JHRPHWULGH�LVH�WDNLS�DUDOÕ÷Õ�����VDQL\H��NULWLN�DUDOÕN�NDEXO�GH÷HUL�LVH�

HQ�D]�����VDQL\H��HQ�ID]OD�����VDQL\H�DOÕQDELOLU��

ùHNLO�����
GH��\XNDUÕGD�WDQÕPODQDQ�ED÷ÕQWÕODUGDQ�YH�GH÷HUOHUGHQ�\DUDUODQDUDN�KÕ]D�

ED÷OÕ� RODUDN� KHVDSODQDQ� ]DPDQ� FLQVLQGHQ� NULWLN� DUDOÕN� NDEXO� GH÷HUOHUL�

NDUúÕODúWÕUÕOPÕúWÕU�� ùHNLO� LQFHOHQGL÷LQGH�� RWR\RO� NDWÕOÕPÕ� LoLQ�+ZDQJ� YH� 3DUN� �������

LOH� %XQNHU� YH� 7URXWEHFN� ������
LQ� GH÷HUOHULQLQ� EHQ]HU� DUDOÕNODUGD� \HU� DOGÕ÷Õ�

J|U�OP�úW�U��%XUDGDQ�\ROD oÕNDUDN�EX�oDOÕúPDGD�\DQ�\RO�V�U�F�OHULQH�DLW�NULWLN�DUDOÕN�

NDEXO� GH÷HUOHULQLQ� ���a���� VDQL\H� DUDVÕQGD� GH÷LúWL÷L� NDEXO� HGLOPLúWLU�� <DQ� \RO�

V�U�F�OHULQH� DLW� WDNLS� DUDOÕ÷Õ� GH÷HUOHULQLQ� GH� ���a���� VDQL\H� DUDOÕ÷ÕQGD� GH÷LúWL÷L�

YDUVD\ÕOPÕúWÕU�



��

ùHNLO� ����� )DUNOÕ� DUDúWÕUPDFÕODUÕQ� oDOÕúPDODUÕQD� J|UH� KHVDSODQDQ� NULWLN� DUDOÕN� NDEXO� GH÷HUOHULQLQ�

NDUúÕODúWÕUÕOPDVÕ

$QDOL]OHUGH� NXOODQÕODFDN� GL÷HU� |QHPOL� ELU� SDUDPHWUH� GH� DQD\ROGDNL� WDúÕWODU�

DUDVÕQGDNL� HQ� N�o�N� WDNLS� DUDOÕ÷Õ� GH÷HULGLU�� &H\KDQ� <L÷LWHU� YH� 7DQ\HO� �������

NHVLQWLVL]� DNÕPODUGD� IDUNOÕ� úHULWOHU� LoLQ�' GH÷HUOHUL� KHVDSODPÕúODUGÕU�� ³'´� GH÷HULQLQ�

VD÷�úHULWOHUGH����a����VDQL\H��RUWD�úHULWOHUGH����a����VDQL\H�YH�VRO�úHULWOHUGH����a����

VDQL\H� DUDOÕ÷ÕQGD� GH÷LúWL÷LQL� YXUJXODPÕúODUGÕU�� %X� oDOÕúPD� NDSVDPÕQGD� HOGH� HGLOHQ�

VRQXoODU�GD�&H\KDQ�<L÷LWHU�YH�7DQ\HO
LQ��������VRQXoODUÕ\OD�X\XPOXGXU�

����6ÕQÕUOÕ�gQFHOLN�.RúXOXQGD�.DSDVLWH�+HVDEÕ

gQFHNL� E|O�POHUGH� GH� DoÕNODQGÕ÷Õ� JLEL�� ÕúÕNVÕ]� NDYúDNODUGD� YH� RWR\RO�

NDWÕOÕPODUÕQGD� VÕQÕUOÕ� |QFHOLN�RODUDN�DGODQGÕUÕODQ� ELU�NRúXO� LOH�NDUúÕODúÕODELOLU��6ÕQÕUOÕ�

|QFHOLN��\DQ�\ROGDNL� V�U�F�OHULQ�� DQD�DNÕPGDNL�DUDoODUÕ�\DYDúODPD\D�YH\D�GXUPD\D�

]RUODQDUDN� NDYúD÷D� JLUPH GXUXPXGXU� <DQ� \ROGDNL� V�U�F�OHULQ� \�NVHN� DQD� DNÕP�

GH÷HUOHUL� VHEHEL\OH� X]XQ� JHFLNPHOHUH� PDUX]� NDOPDODUÕ� GD� EX� GXUXPX� GHVWHNOHU�

7URXWEHFN� �������� \DNODúÕPÕQ� NDSDVLWHVLQLQ� KHVDSODQDELOPHVL� LoLQ� 'HQNOHP� ����¶��

|QHUPLúWLU�
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%X� GDKD� |QFH 7URXWEHFN WDUDIÕQGDQ� |QHULOHQ� 'HQNOHP� ����¶GDNL� NDSDVLWH�

ED÷ÕQWÕVÕQÕQ� JHOLúWLULOPLú� KDOLGLU�� 'HQNOHPGHNL� ³&´� NDWVD\ÕVÕ VÕQÕUOÕ� |QFHOLN�

GXUXPXQGD� NDSDVLWHQLQ� KHVDSODQDELOPHVL� LoLQ� NXOODQÕODQ� ELU� NDWVD\ÕGÕU YH�'HQNOHP�

����¶WH�YHULOGL÷L�JLEL�KHVDSODQDELOLU�

ܥ ൌ
ͳ െ ݁ିఒ బ்

ሾͳ െ ݁ିఒሺ்ି௱ሻ െ ሺܶߣ െ ଴ܶ െ ሻ݁ିఒሺ்ି௱ሻሿ߂

������

��� *HFLNPH

7UDILNWH�� ELU� \RO� NHVLPLQLQ�� ELU� NDYúD÷ÕQ� YH\D� ELU� RWR\RO� WHVLVLQLQ� EDúDUÕPÕQÕ�

EHOLUOH\HQ� HQ� |QHPOL� SDUDPHWUHOHUGHQ� ELULVL� JHFLNPHGLU�� %X� E|O�PGH� NULWLN� DUDOÕN�

NDEXO� \|QWHPLQH� J|UH� JHFLNPH� YH� WUDILN� ÕúÕ÷ÕQGDQ� D\UÕODQ� WDúÕWODUÕQ� WUDILN� DNÕP�

|]HOOLNOHULQH�ED÷OÕ�RODUDN�VHUYLV�JHFLNPHVLQLQ�GH÷LúLPL�LoLQ�\|QWHPOHU�DoÕNODQPÕúWÕU�

����� %XQNHU�YH�7URXWEHFN
LQ��������*HFLNPH�%D÷ÕQWÕVÕ

/LWHUDW�UGH� RWR\RO� NDWÕOÕPODUÕQGD� JHFLNPH� KHVDEÕ� �]HULQH� \DSÕOPÕú� oRN� ID]OD�

oDOÕúPD�EXOXQPDPDNOD�ELUOLNWH�HQ�|QHPOL�NDEXO�HGLOHELOHFHN�YH�NULWLN�DUDOÕN�NDEXO��

GH÷HULQH� ED÷OÕ� RODUDN� JHOLúWLULOPLú� RODQ� \|QWHP� %XQNHU� YH� 7URXWEHFN� �������

\|QWHPLGLU�

%XQNHU� YH� 7URXWEHFN� �������� VÕQÕUOÕ� |QFHOLN� NRúXOXQGD� RWR\RO� NDWÕOÕPODUÕQGDNL�

WDúÕWODUD�DLW�RUWDODPD�JHFLNPHQLQ�KHVDSODQPDVÕ�LoLQ�DúD÷ÕGDNL�ED÷ÕQWÕ\Õ�|QHUPLúOHUGLU�

ଶǡ௑ܦ ൌ ଶǡ଴ܦ ቀͳ ൅
ఌ௑

ଵି௑
ቁ� ������

%D÷ÕQWÕGD�� '��;�� \DQ� \ROGDNL� WDúÕW� EDúÕQD� RUWDODPD� JHFLNPH� �VDQL\H��� '����� \DQ�

\ROGDNL�WDúÕWODUD�DLW�VHUYLV��YH\D�HQ�N�o�N�YH\D�$GDPV��JHFLNPHVL��VDQL\H��YH�³H´�LVH�

JHFLNPH�GR\JXQOXN� IRQNVL\RQXQXQ� \�NVHOPH� RUDQÕQÕ� LIDGH� HGHQ� ELU� úHNLO�

SDUDPHWUHVLGLU��



��

6HUYLV�JHFLNPHVL� YH\D�HQ�N�o�N�JHFLNPH�GH÷HUL�� ELU� ÕúÕNVÕ]�NDYúD÷D�\DQ�\ROGDQ�

JLULú� \DSPDN� LVWH\HQ� V�U�F�OHULQ�� NDYúDN� JLULú� oL]JLVLQH� �<2/� 9(5� YH\D� '85�

oL]JLVL� JLEL�� JHOGLNOHUL� DQOD� NDYúD÷D� JLULú� \DSWÕNODUÕ� DQ� DUDVÕQGD� JHoHQ� V�UH� RODUDN�

WDQÕPODQDELOLU��%X�JHFLNPH�GH÷HUL�LON�RODUDN������\ÕOÕQGD�$GDPV�WDUDIÕQGDQ�\D\DODU�

LoLQ� WDQÕPODQPÕúWÕU�� *HQHO� RODUDN�� \DQ� \ROGD� VDGHFH� WHN� ELU� WDúÕW� EXOXQPDVÕ�

GXUXPXQGD�EX�WDúÕWÕQ�V�U�F�V�Q�Q�NDUúÕODúDFD÷Õ�JHFLNPH�RODUDN�WDQÕPODQDELOLU��

%XQNHU� YH� 7URXWEHFN� ������� RWR\RO� NDWÕOÕPODUÕ� LoLQ� EX� JHFLNPH� GH÷HULQL� �� D\UÕ�

ELOHúHQGHQ� ROXúWX÷XQX� EHOLUWPLúOHUGLU�� ùHNLO� ����¶GH� J|]OHPOHQHQ� LON� NULWLN� DUDOÕ÷Õ�

UHGGHGHQ�NDWÕOÕP�V�U�F�OHULQLQ�\DúDGÕNODUÕ�JHFLNPH�G���G� YH�G� JHFLNPH�ELOHúHQL��LON�

J|]OHPOHQHQ� DUDOÕ÷Õ� NDEXO� HGHQ� V�U�F�OHULQ� \DúDGÕ÷Õ� JHFLNPH� LVH� G� RODUDN�

WDQÕPODQPÕúWÕU��

ùHNLO����� %XQNHU�YH�7URXWEHFN��������WDUDIÕQGDQ�WDQÕPODQPÕú�RODQ�JHFLNPH�ELOHúHQOHUL

6�U�F��J|]OHPOHGL÷L�LON�NULWLN�DUDOÕN�RODQ��DQD�DNÕPGDNL�D�YH�E�DUDoODUÕ�DUDVÕQGDNL�

ERúOX÷X�NULWLN�DUDOÕN�NDEXO�GH÷HULQGHQ��7��N�o�N�ROGX÷X�LoLQ�UHGGHGHU��%X�JHFLNPH�

G� ELOHúHQLGLU�YH�DúD÷ÕGDNL�ED÷ÕQWÕ�LOH�KHVDSODQDELOLU�
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6HUYLV� JHFLNPHVLQLQ� G� ELOHúHQL� LVH�� V�U�F�Q�Q� E� YH� F�� F� YH� G� DUDoODUÕ� DUDVÕQGD�

NDODQ�DUDOÕN��NULWLN�DUDOÕN�NDEXO�GH÷HULQGHQ�N�o�N�ROGX÷X�LoLQ�UHGGHWWL÷LQGH�\DúDGÕ÷Õ�

JHFLNPHGLU��
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6RQXQGD� 7 GH÷HULQGHQ� E�\�N� LON� DUDOÕ÷D� JLUHQ� V�U�F�Q�Q� \DúDGÕ÷Õ� JHFLNPH� G�

JHFLNPHVL�RODUDN�WDQÕPODQÕU�YH�EX�JHFLNPH�HQ�N�o�N�WDNLS�DUDOÕ÷Õ�V�UHVLQH�HúLWWLU�
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6�U�F�Q�Q�J|]OHPOHGL÷L� LON� DUDOÕ÷Õ� NDEXO� HWPHVL� GXUXPXQGD�\DúDGÕ÷Õ� JHFLNPH\L�

G� ELOHúHQL� WDQÕPODU��øON�DUDOÕ÷Õ�NDEXO�HGHQ�V�U�F��G���G� YH�G� JHFLNPHOHULQH�PDUX]�

NDOPDGÕ÷Õ�JLEL��EX�GH÷HU�HQ�N�o�N�WDNLS�DUDOÕ÷Õ�V�UHVLQH�HúLWWLU��
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6RQXo�RODUDN�NDWÕOÕP�V�U�F�OHULQLQ�WRSODP�RUWDODPD�JHFLNPHVL��'�����G���G���G� YH�

G� JHFLNPH�ELOHúHQOHULQLQ�WRSODPÕQD�HúLWWLU�
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6HUYLV�JHFLNPHVL��]HULQGH�DQD\RO�WUDILN�KDFPLQLQ��WDúÕW�VDQL\H���NULWLN�DUDOÕN�NDEXO�

GH÷HULQLQ� �7�� YH� DQD\RO� YH� \DQ� \RO� WDúÕWODUÕ� DUDVÕQGDNL� HQ� N�o�N� WDNLS� DUDOÕ÷Õ�

GH÷HUOHULQLQ� �' YH� 7��� |QHPOL� ELU� HWNL\H� VDKLS� ROGX÷X� DoÕNWÕU�� 6HUYLV� JHFLNPHVL�

�]HULQGH�HWNLOL�RODQ�GL÷HU�|QHPOL�XQVXUODU� LVH�DQD\RO�YH�\DQ�\RO� WDúÕWODUÕQÕQ�J|]OHP�
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NHVLWOHULQH� JHOLú� DUDOÕNODUÕGÕU�� %XQD� ED÷OÕ� RODUDN� oDOÕúPDGD� NXOODQÕODQ� &RZDQ� 0��

GD÷ÕOÕPÕQÕQ� SDUDPHWUHOHULQLQ� EHOLUOHQPHVL� E�\�N� |QHP� WDúÕPDNWDGÕU�� 6HUEHVW� WDúÕW�

RUDQÕ� ³D´�� &RZDQ�0�� GD÷ÕOÕPÕQÕQ� HQ� |QHPOL� SDUDPHWUHOHULQGHQ� ELULVL� ROXS�� IDUNOÕ�

�ONH�YH�YH\D�\HUOHúLPOHUGHNL� V�U�F��GDYUDQÕúODUÕQÕQ� WDQÕPODQPDVÕQGD� NXOODQÕODELOHQ�

ELU� GH÷HUGLU�� %XQNHU� YH� 7URXWEHFN� ������� RWR\ROODUGD� WUDILN� KDFPLQH� ED÷OÕ� RODUDN�

VHUEHVW�WDúÕW�RUDQÕQÕQ�KHVDSODQPDVÕQGD�DúD÷ÕGDNL�ED÷ÕQWÕ\Õ�|QHUPLúOHUGLU�

ଵߙ ൌ ݁ି଴ǡହହሺ௤భି଴ǡ଴ଶହሻ ଵݍ ൒ ͲǡͲʹͷ WDúÕW�VDQ ������

ଵߙ ൌ ͳ ଵݍ ൑ ͲǡͲʹͷ WDúÕW�VDQ ������

hONHPL]GH� &H\KDQ� <L÷LWHU� YH� 7DQ\HO� �������� IDUNOÕ� úHULWOHULQ� VHUEHVW� WDúÕW�

RUDQODUÕQÕQ� GD� ELUELUOHULQGHQ� IDUNOÕ� RODELOHFH÷LQL�� |]HOOLNOH� RUWD� úHULWOHULQ� GL÷HU�

úHULWOHUGHNL� WDúÕWODUÕQ� úHULW� GH÷LúWLUPH� GDYUDQÕúODUÕ� VHEHEL\OH� GDKD� ID]OD�

HWNLOHQGLNOHULQL�EHOLUWPLúOHULGLU��%XQD�ED÷OÕ�RODUDN�RUWD�YH�VRO�úHULWOHUGHNL�VHUEHVW�WDúÕW�

RUDQODUÕQÕQ� $NoHOLN� ������� WDUDIÕQGDQ� |QHULOPLú� RODQ� DúD÷ÕGDNL� ED÷ÕQWÕ� LOH�

KHVDSODQDELOHFH÷LQL�|QHUPLúOHUGLU�
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%XUDGD� D��� DQD\ROGDNL� VHUEHVW� WDúÕW� RUDQÕQÕ�� T��� R� úHULGH� DLW� WUDILN� KDFPLQL�

�WDúÕW�VDQ�� YH�NG LVH� ELU� JHFLNPH�JUXSODúPD�RUDQÕQÕ� YHUPHNWHGLU��&H\KDQ�<L÷LWHU� YH�

7DQ\HO���������VD÷�YH�RUWD�úHULWOHU�LoLQ�NG SDUDPHWUHVLQL�VÕUDVÕ\OD������YH������RODUDN�

EXOPXúODUGÕU��%X�oDOÕúPDGD�LVH�NG�GH÷HUL��%|O�P����
GH�GH�EHOLUWLOGL÷L�JLEL�VD÷�úHULW�

LoLQ� ������� RUWD� úHULW� LoLQ� ������ EXOXQPXúWXU�� ùHNLO� ����
WH� KHU� �o� oDOÕúPDGDQ� HOGH�

HGLOHQ�NG GH÷HUOHULQH�ED÷OÕ�VHUEHVW�DUDo�RUDQÕQÕQ�GH÷LúLPOHUL�J|U�OPHNWHGLU��ùHNLOGHQ�

GH�J|U�OHELOHFH÷L�JLEL�&H\KDQ�<L÷LWHU�YH�7DQ\HO
LQ�EXOJXODUÕ\OD�EX�oDOÕúPDGDQ�HOGH�

HGLOHQ� GH÷HUOHU� ELUELUOHULQH� oRN� \DNÕQ� VRQXoODU� YHUPHNWH� DQFDN� %XQNHU� YH�

7URXWEHFN
LQ�ED÷ÕQWÕVÕ�VHUEHVW�WDúÕW�RUDQÕQÕ�oRN�\�NVHN�KHVDSODPDNWDGÕU�
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ùHNLO������)DUNOÕ�VHUEHVW�DUDo�RUDQÕ�ED÷ÕQWÕ�YH�SDUDPHWUHOHULQLQ�NDUúÕODúWÕUÕOPDVÕ

%XQNHU�YH�7URXWEHFN�������
LQ�YH�EX�oDOÕúPDGD�|Oo�POHQGLULOPLú RODQ�VHUEHVW�WDúÕW�

RUDQÕ� ED÷ÕQWÕODUÕ� NXOODQÕODUDN� RWR\RO� NDWÕOÕPODUÕQGDNL� \DQ� \RO� V�U�F�OHULQLQ� PDUX]�

NDOGÕNODUÕ� VHUYLV� JHFLNPHVL� GH÷HUOHUL� ������� ED÷ÕQWÕVÕ� \DUGÕPÕ� LOH� EXOXQPXúWXU��

+HVDSODPDODUGD� DQD\RO� WUDILN� DNÕPÕQÕQ� ���a����� WDúÕW�VDDW�úHULW�� \DQ� \ROGDNL�

V�U�F�OHUH�DLW�NULWLN�DUDOÕN�NDEXO��GH÷HULQLQ����a����VDQL\H�YH�\DQ�\ROGDQ�JLULú�\DSDQ�

V�U�F�OHULQ� WDNLS� DUDOÕNODUÕQÕQ� ���a���� VDQL\H� DUDOÕ÷ÕQGD� GH÷LúWL÷L� NDEXO� HGLOPLúWLU��

6RQXoODU�ùHNLO�����¶WH�YHULOPLúWLU�

�D���������������������� �E�

ùHNLO� ����� �D�� %XQNHU� YH� 7URXWEHFN� ������� VHUYLV� JHFLNPHVL� GH÷HUOHUL� �E�� EX� oDOÕúPDGD�

|Oo�POHQGLULOPLú RODQ�VHUEHVW�WDúÕW�RUDQÕ�NXOODQÕODUDN�KHVDSODQDQ�VHUYLV�JHFLNPHVL�GH÷HUOHUL
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+HU� LNL� úHNLO� GH� LQFHOHQGL÷LQGH� KHU� LNL� VHUEHVW� WDúÕW� RUDQÕ� LoLQ� KHVDSODQDQ� VHUYLV�

JHFLNPHVL� GH÷HUOHUL� ELUELULQH� oRN�\DNÕQ�EXOXQPXúWXU� DQFDN�EX�oDOÕúPD�NDSVDPÕQGD�

|Oo�POHQGLULOHQ� $NoHOLN� WDUDIÕQGDQ� |QHULOHQ� ED÷ÕQWÕ� NXOODQÕODUDN� EXOXQDQ� JHFLNPH�

GH÷HUOHULQLQ�|]HOOLNOH�WUDILN�KDFPL�DUWWÕNoD�QLVSHWHQ�GDKD�KÕ]OÕ�DUWWÕ÷Õ�J|U�OPHNWHGLU��

%X� VRQXo�� 7�UNL\H
GH� RWR\RO� NDWÕOÕPODUÕQGD� \DQ� \RO� V�U�F�OHULQLQ� DQD\ROGDNL� WUDILN�

DNÕPÕQGDQ�QLVSHWHQ�GDKD�ID]OD�HWNLOHQHELOHFHNOHULQL�J|VWHUPHNWHGLU�

������ 7UDILN� ,úÕ÷ÕQGDQ� $\UÕODQ� 7UDILN� $NÕP� g]HOOLNOHULQH� %D÷OÕ� 6HUYLV

*HFLNPHVLQLQ�'H÷LúLPL

g]HOOLNOH� E�\�N� NHQWOHUGH� �PHWURSROOHUGH��� NHQW� LoL� WUDIL÷L� UDKDWODWPDN�� WUDQVLW�

WUDIL÷L� NHQW� PHUNH]L� GÕúÕQGD� WXWPDN� JLEL� DPDoODUOD�� úHKLUOHUDUDVÕ� GHYOHW� \ROODUÕ\OD�

RWR\ROODUD�ED÷ODQDQ�YH�RWR\RO�VWDQGDUWODUÕQGD�SURMHOHQGLULOLS�LQúD�HGLOHQ�oHYUH�\ROODUÕ�

ROGXNoD�\D\JÕQ�ELU�X\JXODPDGÕU��%X�W�U�oHYUH�\ROODUÕQD�RODQ�\HUOHúLP�E|OJHOHULQGHQ�

HULúLP� JHQHOOLNOH� ÕúÕNOÕ� DUWHUOHU� �]HULQGHQ� VD÷ODQPDNWDGÕU�� %X� VHEHSOH�� |]HOOLNOH� ELU�

WUDILN� ÕúÕ÷ÕQGDQ� D\UÕODUDN� RWR\RO� NDWÕOÕPÕQD� JHOHQ� WUDILN� DNÕPÕQÕQ� |]HOOLNOHULQLQ��

NDWÕODQ�WDúÕWODUÕQ�JHFLNPHOHULQL�GH�HWNLOH\HFH÷L�G�ú�Q�OHELOLU�

/LWHUDW�UGH��NULWLN�DUDOÕN�NDEXO�\|QHWLPL LOH�RWR\RO�NDWÕOÕPODUÕQÕQ�|QFHVLQGH��DNÕP�

\XNDUÕ�� ELU� WUDILN� ÕúÕ÷ÕQÕQ� EXOXQPDVÕ� GXUXPXQGD�� RWR\ROD� NDWÕODQ� WDúÕWODUÕQ�

JHFLNPHOHUL��]HULQH�\DSÕOPÕú�HQ�|QHPOL�oDOÕúPDODUGDQ�ELULVL�%XQNHU�YH�7URXWEHFN
LQ�

�������DUDúWÕUPDVÕGÕU��%XQNHU�YH�7URXWEHFN���������DQD\RO�WDúÕWODUÕ�LoLQ�ROGX÷X�JLEL��

WUDILN�ÕúÕ÷ÕQGDQ�D\UÕODUDN�RWR\RO�NDWÕOÕPÕQD�JHOHQ�WDúÕWODU�DUDVÕQGDNL�]DPDQ�FLQVLQGHQ�

WDNLS� DUDOÕ÷ÕQÕQ� GD� &RZDQ� 0�� GD÷ÕOÕPÕ� LOH� KHVDSODQDELOHFH÷LQL� EHOLUWPLú� YH�

J|]OHPOHULQH�GD\DQDUDN�VHUEHVW�WDúÕW�RUDQÕ�LoLQ�DúD÷ÕGDNL�ED÷ÕQWÕ\Õ�|QHUPLúOHUGLU�

ଶߙ ൌ ݁ିଵǡ଻ሺ௤మା଴ǡଷହሻ ������

%D÷ÕQWÕGD�T���ÕúÕNWDQ�D\UÕODUDN�RWR\RO�NDWÕOÕPÕQD�JHOHQ�WDúÕW�VD\ÕVÕQÕ��WDúÕW�VDQL\H���

D��LVH�ÕúÕNWDQ�D\UÕODUDN�NDWÕOÕPD�JHOHQ�VHUEHVW�WDúÕW�RUDQÕQÕ�J|VWHUPHNWHGLU��
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hONHPL]GH� ÕúÕNOÕ� DUWHUOHU� LoLQ� WDQÕPODQPÕú� LNL� ³D´� ED÷ÕQWÕVÕ� EXOXQPDNWDGÕU��

%XQODUGDQ� LONL� dDOÕúNDQHOOL� YH� 7DQ\HO� ������� WDUDIÕQGDQ� |QHULOPLúWLU�� <D]DUODU�

oDOÕúPDODUÕQGD� $NoHOLN ������� WDUDIÕQGDQ� |QHULOPLú� RODQ� ������� ED÷ÕQWÕVÕQÕ�

NXOODQPÕúODUGÕU�� 6D÷� YH� RUWD� úHULW� LoLQ� ³NG´� GH÷LúWLUJHVLQLQ� ����� ROGX÷XQX�

EHOLUWPLúOHUGLU�

dRúNXQ� YH� GL÷HU� ������� WDUDIÕQGDQ� \DSÕOPÕú� RODQ� GL÷HU� ELU� oDOÕúPDGD� LVH��

VLQ\DOGHQ� D\UÕODQ� WDúÕWODU� DUDVÕQGDNL� ]DPDQ� FLQVLQGHQ� WDNLS� DUDOÕNODUÕ� &RZDQ� 0��

GD÷ÕOÕPÕQD� J|UH� PRGHOOHQPLúWLU�� %X� PRGHOGH�� DNÕP� LoLQGHNL� VHUEHVW� WDúÕW� RUDQÕQÕQ�

DNÕP�\XNDUÕ�ÕúÕNOÕ�NDYúD÷D�DLW�HIHNWLI�\HúLO�V�UH��\VO���GHYUH�V�UHVL��'D\��RUDQÕ�LOH�DNÕP�

\XNDUÕ� YH� DNÕP� DúD÷Õ� NDYúDNODUD� �/D\ YH� /DD�� RODQ� X]DNOÕ÷ÕQD� ED÷OÕ� RODUDN�

KHVDSODQPDNWDGÕU�
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%D÷ÕQWÕGD�ù7 GH÷HUL�úHULW�WLSLQL�LIDGH�HWPHNWH�ROXS�VD÷�úHULW�LoLQ�³�´�YH�RUWD�úHULW�

LoLQ�³�´�GH÷HUL�NXOODQÕOPÕúWÕU�

<XNDUÕGD� WDQÕPODQDQ� VHUEHVW� WDúÕW� RUDQODUÕQGDQ� KDQJLVLQLQ� DQDOL]OHUGH�

NXOODQÕODELOHFH÷LQLQ� EHOLUOHQPHVL� LoLQ� ø]PLU� NHQWL� LoHULVLQGH� EHOLUOHQHQ� LNL J|]OHP�

QRNWDVÕQD�DLW� YHULOHU�NXOODQÕOPÕúWÕU��%X�oDOÕúPDGD�� ø]PLU
LQ�%XFD� øOoHVL¶QGH�\HU� DODQ�

'R÷Xú� &DGGHVL� �]HULQGHNL� ÕúÕNOÕ� NDYúDN� LOH�� ø]PLU� dHYUH\ROX� DUDVÕQGDNL� ED÷ODQWÕ�

\ROXQGD�J|]OHPOHU�\DSÕOPÕúWÕU����úHULWOL�ELU�NHQW� LoL�DUWHU�RODQ�'R÷Xú�&DGGHVL���� P�

úHULW� JHQLúOL÷LQH� VDKLSWLU�� 'R÷Xú� &DGGHVL� �]HULQGH� \HU� DODQ� YH� 'RNX]� (\O�O�

hQLYHUVLWHVLQLQ�NHQW�LoL�ED÷ODQWÕVÕQÕ�VD÷OD\DQ�7ÕQD]WHSH�.DYúD÷ÕQÕQ�\HúLO�GHYUH�V�UHVL�

����¶WLU�� 7ÕQD]WHSH� .DYúD÷ÕQÕQ� GL÷HU� J|]OHP� QRNWDVÕ� LOH� DUDVÕQGD� ��� P�

EXOXQPDNWDGÕU��7ÕQD]WHSH�NDYúD÷ÕQGD�KDFLP�GH÷HUOHUL�VD÷��RUWD�YH�VRO�úHULW�LoLQ�VÕUDVÕ�

LOH���� WúW�VD�úUW����� WúW�VD�úUW�YH�����WúW�VD�úUW¶GLU��



��

'L÷HU�J|]OHP�QRNWDVÕ�RODQ�7ÕQD]WHSH�%D÷ODQWÕ�QRNWDVÕ�\DQ�\ROD �����RWR\ROD� LVH�

��� P� X]DNOÕNWD� \HU� DOPDNWDGÕU�� +DFLP� GH÷HUOHUL� LVH� VD÷�� RUWD� YH� VRO� úHULW� LoLQ�

VÕUDVÕ\OD� ���� WúW�VD�úUW�� ���� WúW�VD�úUW� YH� ����� WúW�VD�úUW¶GLU�� øNL� J|]OHP� QRNWDVÕQÕQ�

NRQXPODUÕ�GD�ùHNLO�����¶GH�YHULOPLúWLU��

ùHNLO������*|]OHP�QRNWDVÕQÕQ�J|U�Q�P���*RRJOH�(DUWK�������

9HULOHU�� VDEDK� ]LUYH� VDDWLQGH� \DSÕODQ� YLGHR� NDPHUD� oHNLPOHUL� E�UR� RUWDPÕQGD�

o|]�POHQHUHN� WRSODQPÕúWÕU��*|]OHPOHU���¶HU�GDNLNDOÕN�YHUL�JUXSODUÕQD�E|O�QP�ú�YH�

úHULW� ED]ÕQGD� HOGH� HGLOHQ� YHUL� JUXSODUÕQÕQ� &RZDQ� 0�� GD÷ÕOÕPÕQD� X\JXQOX÷X

LUGHOHQPLúWLU��ùHNLO�����
GD��J|]OHQHQ�³D´�GH÷HUOHUL�LOH�dDOÕNDQHOOL�YH�7DQ\HO���������

&RúNXQ�YH�GL÷HU���������LOH %XQNHU�YH�7URXWEHFN��������ED÷ÕQWÕODUÕQGDQ�KHVDSODQDQ�

VHUEHVW� WDúÕW� RUDQODUÕ� NDUúÕODúWÕUÕOPÕúWÕU�� (Q� L\L� VRQXFX� dRúNXQ� YH� GL÷HU�� �������

WDUDIÕQGDQ�|QHULOPLú�RODQ�ED÷ÕQWÕ�YHUPLúWLU��



��

ùHNLO� ����� 6HUEHVW WDúÕW� RUDQÕ� ED÷ÕQWÕODUÕQÕQ� J|]OHPOHQHQ� GH÷HUOHUOH� NDUúÕODúWÕUÕOPDVÕ� �8OX� YH� GL÷HU���

�����

ùHNLO� ����
GH�� ÕúÕNWDQ� D\UÕOD� WDúÕWODUÕQ� RWR\RO� NDWÕOÕPÕQGD� NDUúÕODúDELOHFHNOHUL�

JHFLNPHOHUL�J|VWHUHQ |UQHN�ELU�\RO�]DPDQ�JUDIL÷L�\HU�DOPDNWDGÕU��ùHNLOGHNL�QRNWDODU��

DQD\ROGDNL� WDúÕWODUÕ�� H÷ULOHU� LVH� \DQ� \ROGDQ�JHOHQ� WDúÕWODUÕ� LIDGH� HWPHNWHGLU�� ùHNLOGH��

|]HOOLNOH� \DQ� \RO� WDúÕWODUD� DLW� H÷ULOHULQ� ELUELUOHULQH� \DNÕQ� ROGXNODUÕ� NHVLPOHU�� ÕúÕNWDQ�

D\UÕODQ�WDúÕWODUÕQ�ELU�JUXS�KDOLQGH�NDYúD÷D�JHOHELOHFHNOHULQL�J|VWHUPHNWHGLU�

ùHNLO������,úÕNWDQ�D\UÕODQ�WDúÕWODUÕQ�RWR\RO�NDWÕOÕPÕQGD�NDUúÕODúDELOHFHNOHUL�JHFLNPHOHUL�J|VWHUHQ�|UQHN�

ELU�\RO�]DPDQ�JUDIL÷L



��

%LU�RWR\ROD�NDWÕOPDN�LVWH\HQ�WDúÕWODUÕQ�RUWDODPD�JHFLNPHOHULQLQ�KHVDSODQPDVÕ�LoLQ�

%XQNHU�YH�7URXWEHFN����������������ED÷ÕQWÕVÕQÕ�|QHUPLúOHUGLU�

ଶǡ௑ܦ ൌ ଶǡ଴ܦ ቀͳ ൅
ఌ௑

ଵି௑
ቁ� ������

%X� ED÷ÕQWÕ�� 3ROODUFH]F±.OLQWFKLQH IRQNVL\RQXQ� IDUNOÕ� ELU� IRUPX� ROXS�� 0�*���

�WDúÕWODUÕQ� VLVWHPH�JHOLúOHUL� UDVWJHOH�� VHUYLV� V�UHVL� JHQHO� ELU� IRQNVL\RQOD� WDQÕPODQDQ��

WHN�NDQDOOÕ��NX\UXN�PRGHOL\OH�EHQ]HUOLN�J|VWHUPHNWHGLU��%XQNHU�YH�7URXWEHFN���������

0�*���NX\UXN�PRGHOL��%XQNHU�YH�7URXWEHFN
LQ��������\DNODúÕPODUÕ�|]HOLQGH�WDúÕWODUÕQ�

NDYúD÷D�JHOHQ�WDúÕWODU�DUDVÕQGDNL�]DPDQ�FLQVLQGHQ�DUDOÕNODUÕQ�QHJDWLI��VWHO�GD÷ÕOÕP�LOH��

DQD\ROGDNL�WDúÕWODU�DUDVÕQGD�EXODELOHFHNOHUL�X\JXQ�DUDOÕNODUÕQ�LVH�&RZDQ�0��GD÷ÕOÕPÕ�

LOH�WDQÕPODQDELOHFH÷L�NDEXO�Q�Q�\DSÕODELOHFH÷L�V|\OHQHELOLU�

%D÷ÕQWÕGDNL� �H�� SDUDPHWUHVL� ELU� úHNLO� SDUDPHWUHVL� ROXS�� EX� GH÷HULQ� DUWPDVÕ

JHFLNPH�GR\JXQOXN� RUDQÕQÕQ� GD� \�NVHOPHVL� DQODPÕQD� JHOPHNWHGLU�� %X� GD�

GR\JXQOX÷XQ� �a�� DUDVÕQGDNL� GH÷HUOHULQGH� JHFLNPHQLQ� GDKD� \�NVHN� ROPDVÕ��

GROD\ÕVÕ\OD� NDWÕOÕPGD� J|]OHPOHQHQ� EDúDUÕPÕQÕQ� GD� GDKD� G�ú�N� ROPDVÕ� DQODPÕQÕ�

WDúÕPDNWDGÕU���H��GH÷HULQLQ����ELU��ROPDVÕ� LVH�JHOHQHNVHO�NX\UXN�NXUDPÕQGD�VHUYLVLQ�

UDVWJHOH�ROGX÷XQX�J|VWHUPHNWHGLU�

%XQNHU� YH� 7URXWEHFN� �������� �H�� SDUDPHWUHVLQLQ�� DQD\RO� YH� \DQ \ROGDNL� WDúÕWODU�

DUDVÕQGDNL� WDNLS� DUDOÕNODUÕQÕQ� |]HOOLNOHULQH� ED÷OÕ� RODUDN� EHOLUOHQHELOHFH÷LQL�

YXUJXODPÕú��DQFDN�EXQXQ�oRN�]RU�ELU�V�UHo�ROGX÷XQX�EHOLUWPLúOHUGLU��%XQXQ�\HULQH��

NDWÕOÕP�UDPSDVÕQÕQ�|QFHVLQGH�ELU�ÕúÕNOÕ�NDYúDN�ROPDVÕ�GXUXPXQGD��H��SDUDPHWUHVLQLQ�

KHVDEÕ� LoLQ�� DQD\ROGDNL� HQJHOOH\LFL� WUDILN� DNÕPÕ� YH� \DQ� \RO� V�U�F�OHULQH� DLW� NULWLN�

DUDOÕN�NDEXO��GH÷HULQH�ED÷OÕ�DúD÷ÕGDNL�DPSLULN�ED÷ÕQWÕ\Õ�JHOLúWLUPLúOHUGLU�
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%X� oDOÕúPDGD� GDKD� |QFH� \DSÕOPÕú� RODQ� J|]OHP� YH� DQDOL]OHUGHQ� \ROD� oÕNDUDN��

RWR\RO�NDWÕOÕPODUÕQGD�\DQ�\ROGDNL� WDúÕWODUD�DLW�JHFLNPHOHULQ�KHVDSODQPDVÕQGD�0�*���

NX\UXN�PRGHOLQLQ�\HWHUOL�ROPD\DELOHFH÷L�G�ú�Q�OPHNWHGLU��%XQXQ�HQ�|QHPOL�VHEHEL��

V|]� NRQXVX�PRGHOLQ ÕúÕNOÕ� NDYúDNWDQ� D\UÕODQ� WDúÕWODUÕQ� HWNLVLQL� EHOLUOHPHGH� \HWHUVL]�

NDODELOPHVLGLU��<XNDUÕGDQ�GD�J|U�OHELOHFH÷L�JLEL��ÕúÕNWDQ�D\UÕODQ�WUDILN�DNÕPÕ�LoLQGHNL�

VHUEHVW� WDúÕW� RUDQÕQÕQ�KHVDSODQPDVÕQGD�&RúNXQ�YH�GL÷HU�� �������� DNÕP�\XNDUÕ� WUDILN�

ÕúÕ÷ÕQD� DLW� \HúLO� V�UH�� GHYUH� V�UHVL� RUDQÕ� LOH� DNÕP� \XNDUÕ� YH� DNÕP DúD÷Õ� WUDILN�

DNÕPODUÕQD� X]DNOÕ÷Õ� HWNLOL� ROGX÷XQX� EXOPXúODUGÕU�� %X� ELOJLOHU� ÕúÕ÷ÕQGD� IDUNOÕ� ELU�

PRGHOLQ�NXOODQÕOPDVÕQÕQ�X\JXQ�RODELOHFH÷L�DQODúÕOPDNWDGÕU��

dDOÕúPDGD��*�*���NX\UXN�PRGHOL��\DQ�\ROGDQ�JHOHQ�WDúÕWODUÕQ�JHOLúOHULQLQ�JHQHO�ELU�

GD÷ÕOÕP�IRQNVL\RQX\OD�PRGHOOHQHQ� ��VHUYLV�V�UHVL�JHQHO�ELU� IRQNVL\RQOD� WDQÕPODQDQ��

WHN� NDQDOOÕ�� NX\UXN�PRGHOLQLQ� X\JXQ�RODELOHFH÷L� G�ú�Q�OP�úW�U��/LWHUDW�UGH�*�*���

NX\UXN�PRGHOL� LoLQ�ELUNDo� IDUNOÕ�JHFLNPH�\DNODúÕPÕ�|QHULOPLú ROPDNOD�ELUOLNWH KHP�

\DSÕVDO� KHP� GH� X\JXODPD� EDVLWOL÷L� DoÕVÕQGDQ� .LQJVPDQ� ������� \DNÕQVDPDVÕQÕQ�

NXOODQÕOPDVÕ�X\JXQ�J|U�OP�úW�U�
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%D÷ÕQWÕGD�� �;��� \DQ� \ROD� DLW� GR\JXQOXN� GHUHFHVLQL��&D�� NDWÕOÕPD� JHOHQ� WDúÕWODUÕQ�

JHOLúOHULQLQ� GH÷LúNHQOLN� NDWVD\ÕVÕQÕ� �JHOLú� V�UHOHULQLQ� VWDQGDUW� VDSPDVÕ�JHOLú�

V�UHOHULQLQ�RUWDODPDVÕ���&V��VHUYLV�DUDOÕNODUÕQÕQ�GH÷LúNHQOLN�NDWVD\ÕVÕQÕ�YH�W GH÷HUL�GH�

RUWDODPD�VHUYLV�V�UHVLQL��VDQL\H��J|VWHUPHNWHGLU�

dDOÕúPDQÕQ�ELU�VRQUDNL�DGÕPÕQGD��ÕúÕNWDQ�D\UÕODQ�WUDILN�DNÕPÕQÕQ�VHUYLV�JHFLNPHVL�

�]HULQGHNL� HWNLVL� o|]�POHQPH\H� oDOÕúÕOPÕúWÕU�� %X� DPDoOD�� DúD÷ÕGDNL� DGÕPODU� WDNLS�

HGLOPLúWLU�

x 2WR\RO�oHYUH\ROX��]HULQGH�KDUHNHW�HGHQ�WDúÕWODUD�DLW� WDNLS�DUDOÕNODUÕQÕQ�&RZDQ�

0��GD÷ÕOÕPÕQD�X\GX÷X�NDEXO�HGLOPLúWLU��



��

x dDOÕúPD� NDSVDPÕQGD�� RWR\ROGD� VD÷� úHULWWH� KDUHNHW� HGHQ� WUDILN� DNÕP� RUDQÕQÕQ�

���a����� WDúÕW�VDDW�úHULW� DUDOÕ÷ÕQGD�GH÷LúWL÷L�NDEXO� HGLOPLú�� VHUEHVW� DUDo� RUDQÕ�

$NoHOLN�ED÷ÕQWÕVÕQGD�NG GH÷HUL oDOÕúPD�NDSVDPÕQGD�VD÷�úHULW�LoLQ�|QHULOPLú�RODQ�

��������GH÷HUL�DOÕQDUDN�KHVDSODQPÕúWÕU�

x $QD\ROGD� VD÷� úHULWWHNL� WDúÕWODUÕQ� HQ� N�o�N� WDNLS� DUDOÕNODUÕQÕQ� ���a���� VDQL\H�

GH÷LúWL÷L�NDEXO�HGLOPLúWLU��

x ,úÕNWDQ� D\UÕODQ� YH� RWR\RO� NDWÕOÕPÕQD� JHOHQ� WUDILN� DNÕPÕ� GH÷HULQLQ� LVH� ��a�����

WDúÕW�VDDW�DUDOÕ÷ÕQGD�GH÷HUOHU�DOGÕ÷Õ�NDEXO��\DSÕOPÕúWÕU�

x 2WR\RO� NDWÕOÕPÕQGDQ� DNÕP� \XNDUÕ� \|QGH� \HU� DODQ� WUDILN� ÕúÕ÷ÕQÕ� NDWÕOÕPD� RODQ�

X]DNOÕ÷ÕQÕQ����a����PHWUH�DUDOÕ÷ÕQGD�GH÷LúWL÷L�YDUVD\ÕOPÕúWÕU�

x $NÕP� \XNDUÕ� WUDILN� ÕúÕ÷ÕQD� DLW� \VO�'D\ GH÷HULQLQ� LVH� ����a����� DUDOÕ÷ÕQGD�

GH÷HUOHU�DOGÕ÷Õ�|QJ|U�OP�úW�U�

x ,úÕNWDQ�D\UÕODQ�WDúÕWODUÕQ�DUDVÕQGDNL�HQ�N�o�N�WDNLS�DUDOÕ÷Õ�GH÷HUL����a����VDQL\H�

DUDOÕ÷ÕQGD�DOÕQPÕúWÕU��

x 2WR\RO�oHYUH\ROX� NDWÕOÕPÕQD� JHOHQ� WDúÕWODUÕQ� WDNLS� DUDOÕNODUÕQÕQ� &RZDQ� 0��

GD÷ÕOÕPÕQD� X\GX÷X� NDEXO� HGLOPLú� YH� VHUEHVW� WDúÕW� RUDQÕ� GH÷HUOHUL� ������ QROX�

ED÷ÕQWÕ�NXOODQÕODUDN�KHVDSODQPÕúWÕU�

x <DQ� \ROGDNL� V�U�F�OHUH� DLW� RUWDODPD� NULWLN� DUDOÕN� NDEXO�� GH÷HULQLQ� ���a����

VDQL\H�YH�\DQ�\ROGDQ�JLULú�\DSDQ�V�U�F�OHULQ�WDNLS�DUDOÕNODUÕQÕQ����a����VDQL\H�

DUDOÕ÷ÕQGD�GH÷LúWL÷L�NDEXO�HGLOPLúWLU�

x <DQ�\RO�NDSDVLWHVL������YH������ED÷ÕQWÕODUÕ�NXOODQÕODUDN�KHVDSODQPÕúWÕU�

x <XNDUÕGDNL� NDEXOOHU� KHP� %XQNHU� YH� 7URXWEHFN� \|QWHPL� KHP� GH� .LQJVPDQ�

ED÷ÕQWÕVÕ�LoLQ�JHoHUOLGLU�

<XNDUÕGDNL�NDEXOOHU�ÕúÕ÷ÕQGD��%XQNHU�YH�7URXWEHFN�WDUDIÕQGDQ�|QHULOPLú�RODQ������

YH� .LQJVPDQ� WDUDIÕQGDQ� |QHULOPLú� RODQ� ���� ED÷ÕQWÕODUÕQGDQ� KHVDSODQDQ�

JHFLNPHOHULQ�� \DQ� \RO� DNÕPÕQD� DLW� GR\JXQOXN� GHUHFHVLQH� ED÷OÕ� GH÷LúLPOHUL� ùHNLO�

����
GH� J|U�OPHNWHGLU�� ùHNLO� LQFHOHQGL÷LQGH�� G�ú�N� GR\JXQOXN� GHUHFHOHULQGH� LNL�

ED÷ÕQWÕQÕQ�oRN�\DNÕQ�VRQXoODU�YHUGL÷L��DQFDN�GR\JXQOXN�GHUHFHVLQLQ����a����DUDOÕ÷ÕQD�

HULúPHVLQGHQ� VRQUD� .LQJVPDQ� ED÷ÕQWÕVÕQÕQ� GDKD� \�NVHN� JHFLNPH� GH÷HUOHUL�

WDQÕPODGÕ÷Õ�DQODúÕOPDNWDGÕU��ùHNLOGHQ�J|U�OHQ�ELU�|QHPOL�KXVXV�GD�KHU�LNL�ED÷ÕQWÕQÕQ�

GD�GR\JXQOXN�GHUHFHVLQLQ��¶H�\DNODúPDVÕQGD�JHFLNPHOHULQ�VRQVX]D�GR÷UX�DUWWÕ÷ÕGÕU�



��

%X�NX\UXN�NXUDPÕQD�ED÷OÕ JHFLNPH�ED÷ÕQWÕODUÕQGD�J|U�OHELOHFHN�ELU�GXUXPGXU�YH�

|]HOOLNOH� GR\JXQOXN� GHUHFHVLQLQ� �¶L� DúWÕ÷Õ� GXUXPODU� LoLQ� \HQL� ED]Õ� \|QWHPOHUH�

�NRRUGLQDW� WUDQVIRUPDV\RQ� \|QWHPL� JLEL�� \DNODúÕPODUÕQ� LUGHOHQPHVL� JHUHNWL÷LQL�

RU\D\D�NR\PDNWDGÕU�

ùHNLO������%XQNHU�YH�7URXWEHFN�ED÷ÕQWÕVÕ�LOH�.LQJVPDQ�ED÷ÕQWÕVÕQÕQ�VRQXoODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕ

ùHNLO� ����
GD \DQ� \ROGDQ� RWR\ROD�oHYUH\ROXQD� NDWÕOÕP� WDOHEL� LOH� NDWÕOÕPGDQ� |QFH�

EXOXQDQ�WUDILN�ÕúÕ÷ÕQD�DLW��\HúLO�V�UH�GHYUH�V�UHVL��RUDQÕQÕQ�HWNLVL�J|U�OPHNWHGLU��

ùHNLO�������\VO�'D\��RUDQÕQÕQ�JHFLNPH��]HULQGHNL�HWNLVL
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%HNOHQLOGL÷L� JLEL� RWR\ROD� RODQ� NDWÕOÕP� WDOHEL� DUWWÕNoD�� \DQ� \ROXQ� JHFLNPHVL� GH�

DUWPDNWDGÕU��'L÷HU� \DQGDQ� HQ� E�\�N�JHFLNPHOHUOH� �\VO�'D\�� RUDQÕQÕQ� ������� ROGX÷X�

GXUXPGD� NDUúÕODúÕOPDNWDGÕU�� <HúLO� V�UHQLQ� SD\Õ� DUWWÕNoD� NDWÕOÕPGDNL� WDúÕWODUÕQ�

JHFLNPHOHUL�GH�|QHPOL�RUDQGD�G�úPHNWHGLU�
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%HQ]HWLP� SURJUDPODUÕ�� XODúÕP� D÷ÕQÕQ� L\LOHúWLULOPHVL�� oHYUHVHO� HWNL� DQDOL]OHUL��

PDOL\HW� KHVDSODUÕ� YH� J�YHQOLN� DQDOL]OHUL� LoLQ� VÕNOÕNOD� XODúÕP�P�KHQGLVOL÷L� DODQÕQGD�

NXOODQÕOÕUODU�� 0RGHOOHQPHN� LVWHQHQ� E|OJHQLQ� LKWL\DoODUÕ�� PRGHOOHQHFHN� VLVWHP� YH�

SURJUDPÕQ� QH� W�U� DQDOL]OHU� \DSWÕ÷Õ� NXOODQÕODFDN� SURJUDPÕQ� VHoLPLQGH� |QHPOL� URO�

R\QDU� �*LXIIUq�YH�GL÷HU����������%X�HWNHQOHU�GLNNDWH�DOÕQDUDN�DUDúWÕUPD�NDSVDPÕQGD�

$,0681� �$GYDQFHG� ,QWHUDFWLYH�0LFURVFRSLF�6LPXODWRU� IRU�8UEDQ� DQG�1RQ�8UEDQ�

1HWZRUNV�� WUDILN� EHQ]HWLP� SURJUDPÕ� NXOODQÕOPÕúWÕU�� $UDúWÕUPDQÕQ� LOHUOH\HQ�

DúDPDODUÕQGD�$,0681�SURJUDPÕQGDQ�\DUDUODQÕODUDN�NHQW�LoL�DUWHUOH�RWR\RO�ED÷ODQWÕVÕ�

LoLQ�PRGHOOHU�ROXúWXUXODFDN�YH�EHQ]HWLP�PRGHOOHUL�JHOLúWLULOHFHNWLU�

��� $,0681�%HQ]HWLP�3URJUDPÕ

$,0681� 7UDQVSRUW� 6LPXODWLRQ� 6\VWHPV� �766�� WDUDIÕQGDQ� JHOLúWLULOHQ� VH\DKDW�

WDOHEL� ROXúWXUPD�� PH]RVNRSLN�� PLNURVNRELN� YH� PDNURVNRSLN� PRGHO� ROXúWXUPD� LOH�

VWDWLN� YH� GLQDPLN� DQDOL]OHUL� \DSDELOHQ� E�W�QOHúLN� ELU� \D]ÕOÕP� SURJUDPÕGÕU�� $\QÕ�

]DPDQGD� SURJUDPGD� WHN� ELU� \RO� úHULGLQGHQ� E�W�Q� ELU� E|OJH\H� NDGDU� PRGHOOHPH�

\DSÕODELOPHNWHGLU��$,0681¶ÕQ�HQ�oRN�NXOODQÕOPD�VHEHEL�NXOODQÕP�NROD\OÕ÷Õ��]DPDQ�

WDVDUUXIX�� WHNUDUOÕ� oDOÕúDELOPHVL YH� PDOL\HW� DQDOL]LGLU� �<L÷LW�� ������� %X� oDOÕúPDGD�

NXOODQÕOPDVÕQÕQ� QHGHQL� LVH� DUD]LGH� J|]OHPOHQPHVL� ]RU�� X]XQ� YH� SDKDOÕ� RODQ� WUDILN�

NRúXOODUÕ� LoLQ� EHQ]HWLP� \DSDELOPHVL�� WHNUDUOÕ� RODUDN� oDOÕúWÕUÕODELOPHVL� YH� oRN� VD\ÕGD�

VHQDU\R�ROXúWXUXODELOPHVLGLU �<L÷LW�������

.XOODQÕODQ�EHQ]HWLP�SURJUDPÕ�WHPHOGH�WDVDUÕP��DQDOL]�YH�VRQXoODU�ROPDN��]HUH��o�

DGÕPGD�oDOÕúPDNWDGÕU��<L÷LW ��������EX�DGÕPODUÕ�DúD÷ÕGDNL�JLEL�VÕUDODPÕúWÕU�

�� $GÕP

%|OJHQLQ�DOWOÕNODUÕ�\DUGÕPÕ�LOH�WDVDUÕP�\DSÕODUDN�PRGHO�ROXúWXUXOXU��<RO�NHVLPLQLQ�

JHRPHWULN�|]HOOLNOHU�SURJUDPD�JLULOHUHN�oL]LOLU�



��

0RGHOGH� VLQ\DOL]H� NDYúDN� YDUVD� VLQ\DO� NRQWURO� SODQÕ� ROXúWXUXOXU�� (÷HU� IDUNOÕ�

VDDWOHU� LoLQ� IDUNOÕ� VLQ\DOL]DV\RQ� X\JXODPDVÕ� \DSÕOÕ\RUVD� DQD� SODQODU� �PDVWHU� SODQ��

ROXúWXUXOXU�� %X� úHNLOGH� ELUGHQ� ID]OD� WUDILN� VLQ\DOLQLQ� D\QÕ� \D� GD� IDUNOÕ� ]DPDQODUGD�

GR÷UX�ELU�úHNLOGH�oDOÕúPDVÕ�VD÷ODQÕU��

�� $GÕP

%X� DGÕPGD� VDKDGDQ� HOGH� HGLOHQ� J|]OHP� YHULOHUL� X\JXQ� ELU� úHNLOGH� LVWHQLOHQ�

NRúXOODUD�J|UH�WDVDUÕPÕ�\DSÕODQ�PRGHOH�JLULOPHNWHGLU��

�� $GÕP

'H÷HUOHQGLULOPHN�LVWHQHQ�NRúXOODUD�J|UH�PRGHO�LoLQ�VHQDU\RODU�ROXúWXUXOPDNWDGÕU��

2OXúWXUXODQ�VHQDU\RODU�LVWHQLOHQ�WHNUDU�VD\ÕVÕ�NDGDU�oDOÕúWÕUÕODELOPHNWHGLU��dDOÕúWÕUÕODQ�

VHQDU\RODUGDQ� HOGH� HGLOHQ� VRQXoODU�� JUDILN�� WDEOR� YH� PRGHO� �]HULQGH� UHQNOHUH� J|UH�

J|VWHULP� JLEL� oHúLWOL� úHNLOOHUGH PRGHO� oÕNWÕODUÕ� RODUDN� DOÕQDELOPHNWHGLU�� ùHNLO� ����

$,0681�|UQHN�SURMH�HNUDQÕQÕ�J|VWHUPHNWHGLU��

ùHNLO���� $,0681�SURJUDPÕQGD |UQHN�SURMH�HNUDQÕ �<L÷LW�������

%HQ]HWLP� PRGHOL� ROXúWXUXOXUNHQ� SURJUDP� �o� WHPHO� oDOÕúPD� SUHQVLEL� RUWD\D�

NR\PDNWDGÕU��%XQODU��\D]ÕOÕPÕQ�KDWD�NRQWURO���NDOLEUDV\RQ�YH�YDOLGDV\RQ�LúOHPOHULGLU

�<L÷LW���������%X�DGÕPODU�7DEOR����¶GH�DQD�KDWODUÕ\OD�J|VWHULOPLúWLU��



��

7DEOR�����$,0681�PRGHOL�X\JXODPD�V�UHFL �<L÷LW�������

9HUL�*LULúL

0RGHOLQ�*HOLúWLULOPHVL

<D]ÕOÕPÕQ�+DWD�.RQWURO�

.DOLEUDV\RQ

0RGHO�3DUDPHWUHOHULQLQ�'�]HOWLOPHVL

9DOLGDV\RQ

6HQDU\RODUÕQ�2OXúWXUXOPDVÕ

%HQ]HWLP�dÕNWÕODUÕQÕQ�(OGH�(GLOPHVL

.DUD\ROX� SHUIRUPDQVÕ� GH÷HUOHQGLUPH�� XODúÕP� SODQODPDVÕ�� DNÕOOÕ� XODúÕP�

VLVWHPOHULQLQ� SURMHOHQGLULOPHVL� JLEL� NRQXODUGD� EDúDUÕOÕ� RODQ� EHQ]HWLP� SURJUDPODUÕ�

SRS�OHU� YH� NROD\� NXOODQÕODELOLU� ROPDODUÕQD� UD÷PHQ�� SURJUDPODUÕQ� J�YHQLOLUOL÷L��

YDUVD\ÕODQ�SDUDPHWUHOHULQ�GR÷UX�NXOODQÕPÕ�YH�VRQXoODUÕQ�GLNNDWOL�\RUXPODQPDVÕ�oRN�

|QHPOLGLU �<L÷LW�� ������� )DNDW� X\JXQ� ROPD\DQ� PRGHO� SDUDPHWUHOHUL�� EHQ]HWLP�

PRGHOOHULQLQ�VDKD�NRúXOODUÕQÕ�GR÷UX�ELU�úHNLOGH�\DQVÕWPDVÕQÕ�YH�DUDúWÕUPDFÕQÕQ�NDUDU�

YHUPH� NULWHUOHULQL HWNLOHPHNWHGLU �<L÷LW�� ������� %X� QHGHQOH�� NXOODQÕFÕ�� PRGHO� YH�

PRGHO� oÕNWÕODUÕQÕQ�JHUoH÷L� GDKD� L\L�\DQVÕWPDVÕ� LoLQ�PRGHOGHNL�SDUDPHWUHOHUL� NDOLEUH�

HGHUHN� NXOODQÕODQ� PRGHOLQ� KDVVDVL\HWLQLQ� D\DUODQPDVÕQD� GLNNDW� HWPHOLGLU �<L÷LW��

������

��� $,0681�3URJUDPÕQGD�0RGHOLQ�2OXúWXUXOPDVÕ

$UDúWÕUPD� NDSVDPÕQGD� NHQW� LoL� DUWHU�� RWR\RO� ED÷ODQWÕVÕ� YH� RWR\ROGDQ� ROXúDQ� ELU�

PRGHO� NXUXOPXúWXU��.HQW� LoL� DUWHU� �]HULQGH� \HU� DODQ� VLQ\DOGHQ� D\UÕODQ� WDúÕWODUÕQ� ELU�

NÕVPÕQÕQ�DQD\ROD�NDWÕOGÕ÷Õ�YDUVD\ÕOPÕúWÕU��6LQ\DO�LOH�\DQ�\RO DUDVÕQGDNL�PHVDIH�GL÷HU�

JHRPHWULN� SDUDPHWUHOHU� JLEL� VHQDU\RODUD� J|UH� GH÷LúPHNWHGLU�� %|O�P� ���¶WH

WDQÕPODQDQ�VHQDU\RODU�LoLQ�IDUNOÕ�JHRPHWULN�SDUDPHWUHOHU�LOH�WDVDUÕP�\DSÕOPÕú��\DSÕODQ�

WDVDUÕP� �]HULQH� WUDILN� J|]OHP� YHULOHUL� \|QOHUH� YH� RWR\ROD� NDWÕOÕP� RUDQÕQD� J|UH

SURJUDPD JLULOPLúWLU�



��

7DúÕWODUÕQ� GDYUDQÕúODUÕQÕQ� GDKD� L\L� LQFHOHQHELOPHVL� LoLQ� PRGHOH� oRN� VD\ÕGD�

GHGHNW|U \HUOHúWLULOPLúWLU�� %XQODUGDQ� LONL� VLQ\DOGHQ� ��� PHWUH� VRQUDVÕQGD� �����

QXPDUDOÕ�GHGHNW|U���VLQ\DO� LOH�\DQ�\RO RUWD�QRNWDVÕQGD������QXPDUDOÕ�GHGHNW|U���\DQ�

\ROGDQ�KHPHQ�|QFH��\DQ�\ROXQ�EDúODQJÕo�YH�ELWLúLQGH�\HU� DOPDNWDGÕU��$QD\ROGD� LVH

NDWÕOÕP�NHVLPLQLQ�HWNLVLQLQ�ELWWL÷L�YDUVD\ÕODQ�NDWÕOÕP�QRNWDVÕQÕQ�����P�JHULVLQGH�YH�

LOHULVLQGH�� NDWÕOÕP� QRNWDVÕQGDQ� KHPHQ� |QFH� ����� QXPDUDOÕ� GHGHNW|U�� YH� KHPHQ�

VRQUDVÕQGD�\HU� DOPDNWDGÕU��.DWÕOÕP�NHVLPLQLQ�GH�EDúODQJÕo��RUWD�QRNWD�YH�ELWLPLQGH�

GHGHNW|UOHU \HUOHúWLULOPLúWLU�� %XQODUÕQ� GÕúÕQGD� úHULW� GH÷LúWLUPH� GDYUDQÕúÕQÕQ�

J|]OHQHELOPHVL� LoLQ�|]HOOLNOH�NDWÕOÕP�NHVLPLQGH��|QFHVLQGH�YH�VRQUDVÕQGD�ELUoRN�WHN�

úHULWOLN� GHGHNW|U� \HUOHúWLULOPLúWLU�� ùHNLO� GH� J|U�OHQ� ����� ���� YH� ���� QXPDUDOÕ�

GHGHNW|UOHU� GDKD� VRQUD� PRGHOLQ� WXWDUOÕOÕ÷Õ� LoLQ� JHUHNOL� RODQ� J|]OHP� YHULOHUL� LOH�

NDOLEUDV\RQ� LoLQ� GH� NXOODQÕOPÕúWÕU�� $,0681� SURJUDPÕQGD� ROXúWXUXODQ� PRGHOLQ� ��

ER\XWOX�J|UVHOL�ùHNLO����¶GH����ER\XWOX�J|UVHOL�ùHNLO����¶WH�YHULOPLúWLU

ùHNLO���� $,0681�PRGHOLQ���ER\XWOX�J|U�QW�V�



��

ùHNLO���� $,0681�PRGHOLQ���ER\XWOX�J|U�QW�V�

��� 0RGHOLQLQ�.DOLEUDV\RQX

0RGHOLQ�WXWDUOÕOÕ÷ÕQÕ�NRQWURO�HWPHN�LoLQ�LON�DGÕP�RODUDN�PLNUR�EHQ]HWLP�PRGHOLQLQ�

VRQXoODUÕ�\D]ÕOÕPÕQ�KDWD�NRQWURO�DUDFÕ� WDUDIÕQGDQ�GR÷UXODQPÕúWÕU��øNLQFL�DGÕP�RODUDN��

ELU� VDDWOLN� J|]OHP� YHULOHUL� LOH� PLNUR�EHQ]HWLP� VRQXoODUÕQÕQ� NDUúÕODúWÕUPDVÕQÕQ�

\DSÕOPDVÕ�NDOLEUDV\RQ�YH�YDOLGDV\RQ�LúOHPOHUL�LoHULVLQGH�\DSÕOPÕúWÕU�

.DOLEUDV\RQ� LúOHPL� PRGHO� SDUDPHWUHOHULQL� GH÷LúWLUHUHN� PRGHO� oÕNWÕODUÕQÕ��

J|]OHPOHQHQ�\HUHO�WUDIL÷L�YH�V�U�F��GDYUDQÕúÕQÕ�\DQVÕWDFDN�úHNLOGH�HOGH�HGLS�EXQX�ELU�

GL]L� JHUoHN� YHUL� LOH� NDUúÕODúWÕUPD� LúOHPLGLU �<L÷LW�� �������%X� LúOHP� LoLQ� �o� J|]OHP�

QRNWDVÕQGDQ� HOGH� HGLOHQ� YHULOHU� LOH� SURJUDP� VRQXoODUÕ� NDUúÕODúWÕUÕODUDN� KHU� ELU� QRNWD�

LoLQ�GH�ROXúWXUXODQ�PRGHOOHULQ�WXWDUOÕOÕ÷Õ�GH÷HUOHQGLULOPLúWLU��

����� *|]OHP�1RNWDODUÕ

dDOÕúPD� NDSVDPÕQGD�PRGHO� NDOLEUDV\RQX� LoLQ� ø]PLU� LOLQGHQ� �o� QRNWD� VHoLOPLúWLU�

�ùHNLO ������%X� �o� QRNWDGDQ� LNL� WDQHVL�%XFD� LOoHVLQGH� NHQW� LoL� DUWHUOHUGHQ� ELUL� RODQ�



��

'R÷Xú�&DGGHVL� LOH� ø]PLU�dHYUH�<ROX� ED÷ODQWÕVÕ� �]HULQGH� VHoLOPLúWLU��ho�QF��QRNWD�

LVH��NHQW�LoL�DQD�DUWHUOHUGHQ�ELUL�RODQ�0�UVHOSDúD�%XOYDUÕ��]HULQGH�VHoLOPLúWLU��

ùHNLO���� *|]OHP�QRNWDODUÕ �*RRJOH�(DUWK�������

*|]OHP� LoLQ� EHOLUOHQHQ�7ÕQD]WHSH�.DYúD÷Õ� YH�7ÕQD]WHSH�%D÷ODQWÕ� QRNWDVÕQÕQ� \HU�

DOGÕ÷Õ�'R÷Xú�&DGGHVL�����P�úHULW�JHQLúOL÷LQH�VDKLS���úHULWOL�ELU�DQD�DUWHUGLU�YH�%XFD�

LOoHVL� NHQW� PHUNH]L� LOH� ø]PLU� dHYUH� <ROXQX� ELUELULQH� ED÷ODPDNWDGÕU� �ùHNLO� ������

'R÷Xú� &DGGHVL� �]HULQGH� \HU� DODQ� 7ÕQD]WHSH� NDYúD÷Õ� LVH� 'RNX]� (\O�O� hQLYHUVLWHVL�

.D\QDNODU� <HUOHúNHVLQLQ� DUWHUH� ED÷ODQWÕVÕQÕ� VD÷ODPDNWDGÕU �ùHNLO� ������ 'HYUH�

V�UHVLQLQ�����VDQL\H�ROGX÷X�NDYúDNWD��oHYUH�\ROX�\|Q�QGH�\HúLO�V�UHVL����VDQL\HGLU�

ho�QF�� J|]OHP� QRNWDVÕ� RODQ�0�UVHOSDúD %XOYDUÕ� LVH�� .RQDN� LOoHVLQGH� \HU� DODQ�

'����NDUD\ROXQXQ�ELU�SDUoDVÕGÕU��ùHNLO�����������P�úHULW�JHQLúOL÷LQH�VDKLS���úHULWOL�ELU�

NDUD\ROX�RODQ�EXOYDU��.X]H\�GR÷XVXQGD�$OWÕQ\RO�YH�ùHKLWOHU�&DGGHVL�LOH�ED÷ODQÕUNHQ��

J�QH\�EDWÕVÕQGD�<HúLOGHUH�&DGGHVL�LOH�ED÷ODQPDNWDGÕU�



��

ùHNLO�����7ÕQD]WHSH�ED÷ODQWÕ �*RRJOH�(DUWK�������

ùHNLO���� 7ÕQD]WHSH�NDYúD÷Õ �*RRJOH (DUWK�������



��

ùHNLO����0�UVHOSDúD�%XOYDUÕ �*RRJOH�(DUWK�������

7ÕQD]WHSH�.DYúD÷ÕQGDNL�YH�7ÕQD]WHSH�%D÷ODQWÕVÕQGDNL� WUDILN�DNÕPÕ����0DUW������

dDUúDPED J�Q��� VDEDK� ������ ������ VDDWOHUL� DUDVÕQGD� ø=80� X\JXODPDVÕQÕQ�

NDPHUDODUÕ� LOH�YLGHR�RODUDN�ND\GHGLOPLúWLU��0�UVHOSDúD�%XOYDUÕQGD� LVH������\ÕOÕQGD�

KDIWD� LoL� ������ YH� ������ DUDVÕ� VDEDK� ]LUYH� VDDWLQGH� YLGHR� NDPHUDODU� LOH� ND\ÕW�

\DSÕOPÕúWÕU��%X�YLGHRODU�GDKD�VRQUD�RILV�RUWDPÕQGD�LQFHOHQPLú��]DPDQ�FLQVLQGHQ�WDNLS�

DUDOÕ÷Õ��GDNLNDOÕN�KDFLP��GDNLNDOÕN�KÕ]��WDúÕW�NRPSR]LV\RQX�YH�VLQ\DO�ID]Õ�YHULOHUL�HOGH�

HGLOPLúWLU��

9HUL� WRSODQDQ� �o� QRNWDQÕQ� úHULWOHUH� J|UH� KDFLPOHUL�� RUWDODPD� WDNLS� DUDOÕNODUÕ� YH�

RUWDODPD�KÕ]ODUÕ�VWDQGDUW�VDSPDODUÕ�LOH�7DEOR����¶GH�YHULOPLúWLU�



��

7DEOR�����ho�*|]OHP�QRNWDVÕQGDNL�úHULWOHULQ�KDFLP�GH÷HUOHUL��RUWDODPD�]DPDQ�FLQVLQGHQ�WDNLS�DUDOÕ÷Õ��

RUWDODPD�KÕ]�YH�VWDQGDUW�VDSPDODUÕ

*|]OHP�
1RNWDVÕ ùHULW +DFLP�

�WúW�VD�úUW�

2UWDODPD�
=DPDQ�

&LQVLQGHQ�
7DNLS�

$UDOÕ÷Õ��VQ�

6WDQGDUW�
6DSPD

2UWDODPD�
+Õ]�

�NP�VD�

6WDQGDUW�
6DSPD

7ÕQD]WHSH�

%D÷ODQWÕ

6D÷� ��� ����� ����� ����� ����

2UWD� ��� ���� ���� ����� �����

6RO� ���� ���� ���� ����� �����

7ÕQD]WHSH�

.DYúD÷Õ

6D÷� ��� ����� ����� ����� ����

2UWD� ��� ���� ���� ����� ����

6RO� ��� ���� ����� ����� �����

0�UVHOSDúD�

%XOYDUÕ

6D÷� ��� ���� ���� ����� �����

2UWD� ���� ���� ���� ����� �����

6RO� ���� ���� ���� ����� �����

7DEOR\D� J|UH� HQ� G�ú�N� RUWDODPD� KÕ]ODU� 7ÕQD]WHSH� NDYúD÷ÕQGD� J|]OHQLUNHQ� HQ�

\�NVHN� RUWDODPD�KÕ]ODU�0�UVHOSDúD�%XOYDUÕ¶QGD� J|]OHQPLúWLU�� 6DDWOLN� KDFLPOHULQ� HQ�

\�NVHN�0�UVHOSDúD�%XOYDUÕ¶QGD�ROGX÷X��D\QÕ�]DPDQGD�W�P�J|]OHP�QRNWDODUÕQÕQ�VD÷�

úHULGLQGH� ]DPDQ� FLQVLQGHQ� WDNLS� DUDOÕNODUÕQÕQ� GL÷HU� úHULWOHUH� NÕ\DVOD� GDKD� \�NVHN�

ROGX÷X�YH�VWDQGDUW�VDSPDVÕQÕQ�GD�E�\�N�ROGX÷X�J|U�OPHNWHGLU��

����� .DOLEUDV\RQ�YH�9DOLGDV\RQ�øúOHPOHUL

%HQ]HWLP�SURJUDPÕQGD�PRGHOLQ�NDOLEUDV\RQX��PRGHO�oÕNWÕODUÕQÕQ�GR÷UXOX÷XQX�YH�

J�YHQLOLUOL÷LQL�VD÷ODPDN�LoLQ�HQ�|QHPOL�DGÕPODUGDQ�ELULVLGLU �<L÷LW���������%LU�WUDILN�

EHQ]HWLP� SURJUDPÕQGD� PRGHOLQ� NDOLEUDV\RQX�� ED]Õ� PRGHO� SDUDPHWUHOHULQLQ�

GH÷LúWLULOPHVL� YH� G�]HOWLOPHVL� LOH� GHYDP� HGHQ� ELU� V�UHoWLU� �&KDXGKU\� YH� 5DQMLWNDU��

������*LXIIUr� YH� GL÷HUOHUL�� ������� .DOLEUDV\RQXQ� DPDFÕ� PRGHOLQ� JHUoHNWHNL� \HUHO�

V�U�F�� GDYUDQÕúÕQÕ� YH� WUDILN� SHUIRUPDQV� |]HOOLNOHULQL� \DQVÕWDFDN� úHNLOGH� PRGHO�

SDUDPHWUHOHULQLQ� D\DUODQPDVÕGÕU�� <DQL� DPDo�� HQ� L\L \HUHO� WUDILN� NRúXOODUÕQÕ� �UHWHQ�

PRGHO�LoLQ�SDUDPHWUH GH÷HUOHULQL�EXOPDNWÕU �<L÷LW���������



��

7�P� RODVÕ� WUDILN� GH÷LúNHQOHULQL� LoHUHQ� ELU� PRGHO� ELOH� JHUoHN� G�Q\DGDNL� WUDILN�

NRúXOODUÕQÕQ� ELU� NÕVPÕQÕ� LoHUHELOLU�� 7HN� ELU� PRGHO� GH÷LúNHQOHULQ� WDPDPÕQÕ�

LoHUHPH\HFH÷LQGHQ� KHU� PRGHO� \HUHO� NRúXOODUD�� DUDúWÕUPD\D� YH� YHUL JUXEXQD� J|UH�

D\DUODQPDOÕGÕU�� %X� QHGHQOH� NDOLEUDV\RQ� DGÕPÕ� ROGXNoD� JHUHNOLGLU� �<L÷LW�� �������

*HQHOOLNOH�WUDILN�EHQ]HWLP�SURJUDPODUÕ�PRGHOL�\HUHO�NRúXOODUD�J|UH�NDOLEUH�HWPHN�LoLQ�

NXOODQÕFÕ�WDUDIÕQGDQ�D\DUODQDELOLU�SDUDPHWUHOHUOH�ELUOLNWH�JHOLU��%X�VD\HGH�SURJUDP��o�

J|]OHP�QRNWDVÕQGDQ�HOGH�HGLOHQ�YHULOHU�LOH�NDOLEUH�HGLOPLúWLU�

.DOLEUDV\RQ� DGÕPÕQÕQ� \DQÕQGD� YDOLGDV\RQ� LúOHPL� GH� ROGXNoD� |QHPOLGLU��

9DOLGDV\RQ�� DUDúWÕUPDFÕQÕQ� NDUD\ROX� D÷Õ� LoLQ� |QJ|UG�÷��PRGHO LOH�PHYFXW� NRúXOODU�

DUDVÕQGDNL� IDUNÕ� D]DOWPD\D� oDOÕúWÕ÷Õ� V�UHo� RODUDN� WDQÕPODQPDNWDGÕU �<L÷LW�� �������

'L÷HU�ELU�GH\LúOH��YDOLGDV\RQ�PRGHO�NDOLEUDV\RQX�VRQXFXQXQ�JHoHUOL�ROXS�ROPDGÕ÷ÕQÕ�

EHOLUOHPH� LúOHPLGLU�� %X� QHGHQOH�� NDOLEUDV\RQ� YH� YDOLGDV\RQ� LúOHPOHUL� ELUELUL\OH�

ROGXNoD�ED÷ODQWÕOÕ�YH�PRGHOLQ�GX\DUOÕOÕ÷Õ�LoLQ�ELUOLNWH�GDKD�L\L�VRQXo YHUPHNWHGLU�

.DOLEUDV\RQ� YH� YDOLGDV\RQ� LoLQ� |QHULOHQ� SDUDPHWUHOHU� DUDúWÕUPDODUGD� VÕNOÕNOD�

NXOODQÕODELOHQ�LVWDWLVWLNL�SDUDPHWUHOHUGLU��%X�DUDúWÕUPDGD�EX�LNL�LúOHP�LoLQ�*HRIIUH\�(��

+DYHUV��*(+��YH�5RRW�0HDQ�6TXDUH�(UURU��506(��SDUDPHWUHOHUL�NXOODQÕOPÕúWÕU�

*(+�SDUDPHWUHVL�� WUDILN�P�KHQGLVOL÷LQGH� WDKPLQ�YH�PRGHOOHPHGH� LNL� D\UÕ� WUDILN�

YHUL� JUXEXQX� NDUúÕODúWÕUPDN� LoLQ� NXOODQÕOPDNWDGÕU�� *(+� IRUP�O��� DGÕQÕ� ����
OHUGH�

/RQGUD� øQJLOWHUH
GH� XODúÕP� SODQODPDVÕ� �]HULQH� oDOÕúPÕú� *HRIIUH\� (�� +DYHUV
GDQ�

DOPDNWDGÕU��0DWHPDWLNVHO�IRUPX�NL�NDUH�WHVWLQH�EHQ]HVH�GH�JHUoHN�ELU�LVWDWLVWLNVHO�WHVW�

GH÷LOGLU �<L÷LW�� ������� dHúLWOL� WUDILN� DQDOL]OHUL� LoLQ� NXOODQÕODQ� YH� \DUDUOÕ� ROGX÷X�

NDQÕWODQPÕú� DPSLULN� IRUP�OG�U��*(+�SDUDPHWUHVL� LNL� YHUL� VHWLQL� NDUúÕODúWÕUPDN� LoLQ�

EDVLW� \�]GHOHUGH� NXOODQÕOGÕ÷ÕQGD� RUWD\D� oÕNDQ� KDWDODUÕ� |QOHPHNWHGLU��%XQXQ� QHGHQL��

XODúÕP�VLVWHPOHULQGH�WUDILN�KDFLPOHULQLQ�JHQLú�ELU�DUDOÕNWD�GH÷LúPHVLGLU��gUQH÷LQ�ELU�

RWR\RO�KDWWÕ�LOH�KHUKDQJL ELU�úHKLU�LoL�NDUD\ROX�NHVLPLQLQ�WDúÕGÕ÷Õ�KDFLPOHU�ELUELULQGHQ�

IDUNOÕGÕU�� *(+� SDUDPHWUHVL� EX� SUREOHPL� D]DOWPDNWDGÕU�� *(+� GH÷HUL� GR÷UXVDO�

ROPDGÕ÷Õ� LoLQ� *(+� GH÷HULQH� GD\DQDQ� NDEXO� HúL÷L�� ROGXNoD� JHQLú� WUDILN� KDFLP�

DUDOÕ÷ÕQGD NXOODQÕODELOPHNWHGLU �<L÷LW��������



��

*(+�� EDKVHGLOGL÷L� JLEL� WUDILN� P�KHQGLVOL÷LQGH� LNL� YHUL� JUXEXQX� NDUúÕODúWÕUPDN�

NXOODQÕODQ�ELU�GH÷HUGLU��(FRQRPLF�(YDOXDWLRQ�0DQXDO��((0�,��YH�ELUoRN�DUDúWÕUPDFÕ�

XODúÕP� PRGHOL� YDOLGDV\RQX� LoLQ� *(+� NDYUDPÕQÕ� VXQPDNWDGÕU�� *(+� GH÷HUL� GH� ELU�

PRGHOLQ� NDEXO�� YH\D� UHGGL� LoLQ� |Oo�W� RODUDN� NXOODQÕOPDNWDGÕU�� +HU� VLP�ODV\RQ�

GH÷HULQLQ�� KHU� J|]OHP� |Oo�P�QH� J|UH� �
WHQ� N�o�N� ROPDVÕ�PRGHOLQ� J�oO�� ROGX÷XQX�

NDQÕWODPDNWDGÕU��'HQNOHP����¶GH�*(+�GH÷HULQL�KHVDSODPDN� LoLQ�NXOODQÕODQ�DPSLULN�

IRUP�O�\HU�DOPDNWDGÕU��)RUP�OGH�\HU�DODQ�4PRGHO�YH�4J|]OHP GH÷HUOHUL�PRGHO�YH�J|]OHP�

YHULOHULQH� DLW� KDFLP� GH÷HUOHULGLU�� *(+� GH÷HUL� ELULPVL]� NDEXO� HGLOPHVLQH� UD÷PHQ�

NXOODQÕODQ�4�KDFLP�GH÷HUOHUL�DUDo�VDDW�ROGX÷X�LoLQ�*(+�LoLQ�GH��DUDo�VDDW���� RODUDN�

NDEXO�HGLOHELOLU��)HOGPDQ� ������

ܪܧܩ ൌ ට
ଶכሺொ೘೚೏೐೗ିொ೒Ú೥೗೐೘ሻ̰ଶ

ሺொ೘೚೏೐೗ାொ೒Ú೥೗೐೘ሻ
�����

'H÷HULQ�NDEXO�úDUWODUÕ�DúD÷ÕGDNL�JLELGLU�

���� ø\L�ELU�PRGHO�ROXúWXUXOPXúWXU��

����� 'DKD�ID]OD�DUDúWÕUPD�JHUHNWLUPHNWHGLU�

!���� 0RGHO�NDEXO�HGLOHPH]�

.DOLEUDV\RQ� YH� YDOLGDV\RQ� LúOHPOHUL� LoLQ� |QHULOHQ� ELU� GL÷HU� NULWHU� GH� ((0�,
GH�

EHOLUWLOHQ�\�]GH�RODUDN�KHVDSODQDQ�506(�GH÷HULGLU��+HVDSODQDQ�\D�GD�WDKPLQ�HGLOHQ�

GH÷HUOHU� LOH� JHUoHN� GH÷HUOHU� DUDVÕQGDNL� IDUNODUÕQ� VWDQGDUW� VDSPDVÕQÕ� KHVDSOD\DUDN�

506(� GH÷HUL� HOGH� HGLOPHNWHGLU�� 'L÷HU� ELU� GH\LúOH�� KHVDSODQDQ� GH÷HUOHU� LOH� JHUoHN�

GH÷HUOHU� DUDVÕQGDNL� IDUNODUÕQ� NDUHOHULQLQ� RUWDODPDVÕQÕQ� NDUHN|N�G�U� �&KDXGKU\� YH�

5DQMLWNDU�������� ((0�,�NULWHUOHULQH�J|UH�506(����
GDQ�GDKD�D]�ROPDOÕGÕU�

ܧܵܯܴ ൌ

ඨ
σሺೂ೘೚೏೐೗షೂಸÚ೥೗೐೘ሻ̰మ

ೞೌ೤ഢ೘೗ೌೝషభ

σೂ೒Ú೥೗೐೘

ೞೌ೤ഢ೘೗ೌೝ

�����

*|]OHP� VRQXoODUÕQGDQ� HOGH� HGLOHQ� YHULOHU� LOH� EHQ]HWLP� VRQXoODUÕ� NDUúÕODúWÕUÕODUDN�

PRGHOLQ�WXWDUOÕOÕ÷Õ�NDOLEUDV\RQ�YH�YDOLGDV\RQ�LúOHPOHUL�LOH�GH÷HUOHQGLULOPLúWLU��0RGHO�



��

GH÷HUOHUL� LOH� J|]OHPOHQHQ� KDFLP� GH÷HUOHUL� NXOODQÕODUDN� 'HQNOHP� ���� YH� ����

\DUGÕPÕ\OD�KDWD�\�]GHOHUL�*(+�YH�506(�GH÷HUOHUL�KHVDSODQPÕúWÕU�

����� *|]OHP�9HULOHULQLQ�$,0681�0RGHOL�.DOLEUDV\RQ�YH�9DOLGDV\RQ�øúOHPOHULQH�

DLW�6RQXoODUÕ

*|]OHP�\DSÕODQ��o�QRNWDGDQ�HOGH�HGLOHQ�YHULOHU� LOH�NXUXODQ�PRGHOLQ�NDOLEUDV\RQ�

YH� YDOLGDV\RQ� LúOHPOHUL� \DSÕOPÕúWÕU�� gQFHOLNOH� PRGHOLQ� JHUoH÷L� \DQVÕWDELOPHVL� LoLQ�

NDOLEUDV\RQ�LúOHPL�X\JXODQPÕúWÕU��0RGHO�KDFLP�GH÷HUOHULQH�J|UH�NDOLEUH�HGLOPLúWLU�

ùHNLO� ��� ���� QXPDUDOÕ� GHGHNW|UGHQ� HOGH� HGLOHQ� \R÷XQOXN� YH� KDFLP� YHULOHULQLQ� J|]OHP� YHULOHUL� LOH�

NDUúÕODúWÕUÕOPDVÕ



��

ùHNLO� ��� ���� QXPDUDOÕ� GHGHNW|UGHQ HOGH� HGLOHQ� \R÷XQOXN� YH� KÕ]� YHULOHULQLQ� J|]OHP� YHULOHUL� LOH�

NDUúÕODúWÕUÕOPDVÕ

ùHNLO� ���� ���� QXPDUDOÕ� GHGHNW|UGHQ HOGH� HGLOHQ� KDFLP� YH� KÕ]� YHULOHULQLQ� J|]OHP� YHULOHUL� LOH�

NDUúÕODúWÕUÕOPDVÕ

ùHNLO� ����� ùHNLO� ��� YH� ùHNLO� ���� 7ÕQD]WHSH� ED÷ODQWÕ� YHULOHUL� LOH� NDOLEUH� HGLOPLú�

���� QXPDUDOÕ� GHGHNW|UGHQ� HOGH� HGLOHQ� YHULOHU� LOH� J|]OHP� YHULOHULQL�

NDUúÕODúWÕUPDNWDGÕU��0RGHO�YH J|]OHPOHULQ�ELUELUL�LOH�X\XPOX�ROGXNODUÕ�J|U�OPHNWHGLU��



��

ùHNLO����� ����QXPDUDOÕ�GHGHNW|UGHQ HOGH�HGLOHQ�KDFLP�YHULOHULQLQ�GDNLNDOÕN�RODUDN�J|]OHP�YHULOHUL�LOH�

NDUúÕODúWÕUÕOPDVÕ

ùHNLO ���� ���� QXPDUDOÕ� GHGHNW|UGHQ� HOGH� HGLOHQ� KDFLP� YHULOHULQLQ� ��¶DU� GDNLNDOÕN� RUWDODPDODUÕQÕQ�

J|]OHP�YHULOHUL�LOH�NDUúÕODúWÕUÕOPDVÕ

ùHNLO����� YH�ùHNLO����� ����QXPDUDOÕ�GHGHNW|UGHQ�HOGH�HGLOHQ�KDFLP�YHULOHULQLQ�

GDNLNDOÕN� YH� ��¶DU� GDNLNDOÕN� RUWDODPDODUÕQÕQ J|]OHP� YHULOHUL� LOH� NDUúÕODúWÕUÕOPDVÕQÕ�

J|VWHUPHNWHGLU��ùHNLOOHUGHQ�EHQ]HWLP�PRGHOL�LOH�J|]OHP�YHULOHULQLQ�EHQ]HU�H÷LOLPOHU�

J|VWHUGL÷L�J|U�OPHNWHGLU�



��

ùHNLO� ���� ����QXPDUDOÕ� GHGHNW|UGHQ� HOGH� HGLOHQ� \R÷XQOXN� YH� KDFLP�YHULOHULQLQ� J|]OHP�YHULOHUL� LOH�

NDUúÕODúWÕUÕOPDVÕ

ùHNLO� ���� ���� QXPDUDOÕ� GHGHNW|UGHQ HOGH� HGLOHQ� \R÷XQOXN� YH� KÕ]� YHULOHULQLQ� J|]OHP� YHULOHUL� LOH�

NDUúÕODúWÕUÕOPDVÕ



��

ùHNLO� ���� ���� QXPDUDOÕ� GHGHNW|UGHQ� HOGH� HGLOHQ� KDFLP� YH� KÕ]� YHULOHULQLQ� J|]OHP� YHULOHUL� LOH�

NDUúÕODúWÕUÕOPDVÕ

7ÕQD]WHSH NDYúD÷ÕQGDQ�HOGH�HGLOHQ�YHULOHU�LOH�NDOLEUH�HGLOHQ�PRGHOGH�����QXPDUDOÕ�

GHGHNW|UGHQ� HOGH� HGLOHQ� YHULOHULQ� J|]OHP� YHULOHUL� LOH� NDUúÕODúWÕUÕOPDVÕ� ùHNLO� ������

ùHNLO� ���� YH� ùHNLO� ����¶WH YHULOPLúWLU��*UDILNOHUH� J|UH�PRGHO� LOH� J|]OHP� ELUELULQH�

X\XPOXGXU�

ùHNLO����� ����QXPDUDOÕ�GHGHNW|UGHQ�HOGH�HGLOHQ�KDFLP�YHULOHULQLQ�GDNLNDOÕN�RODUDN�J|]OHP�YHULOHUL�LOH�

NDUúÕODúWÕUÕOPDVÕ



��

ùHNLO� ���� ���� QXPDUDOÕ� GHGHNW|UGHQ HOGH� HGLOHQ� KDFLP� YHULOHULQLQ� ��¶DU� GDNLNDOÕN� RUWDODPDODUÕQÕQ�

J|]OHP�YHULOHUL�LOH�NDUúÕODúWÕUÕOPDVÕ

ùHNLO����� YH�ùHNLO����� ����QXPDUDOÕ�GHGHNW|UGHQ�HOGH�HGLOHQ�KDFLP�YHULOHULQLQ�

GDNLNDOÕN� YH� ��¶DU� GDNLNDOÕN� RUWDODPDODUÕQÕQ� J|]OHP� YHULOHUL� LOH� NDUúÕODúWÕUÕOPDVÕQÕ�

J|VWHUPHNWHGLU��ùHNLOOHUGHQ�EHQ]HWLP�PRGHOL�LOH�J|]OHP�YHULOHULQLQ�EHQ]HU�H÷LOLPOHU�

J|VWHUGL÷L�J|U�OPHNWHGLU�

ùHNLO� ���� ����QXPDUDOÕ� GHGHNW|UGHQ HOGH� HGLOHQ� \R÷XQOXN� YH� KDFLP�YHULOHULQLQ� J|]OHP�YHULOHUL� LOH�

NDUúÕODúWÕUÕOPDVÕ



��

ùHNLO� ���� ���� QXPDUDOÕ� GHGHNW|UGHQ HOGH� HGLOHQ� \R÷XQOXN� YH� KÕ]� YHULOHULQLQ� J|]OHP� YHULOHUL� LOH�

NDUúÕODúWÕUÕOPDVÕ

ùHNLO� ���� ���� QXPDUDOÕ� GHGHNW|UGHQ� HOGH� HGLOHQ� KDFLP� YH� KÕ]� YHULOHULQLQ� J|]OHP� YHULOHUL� LOH�

NDUúÕODúWÕUÕOPDVÕ

ùHNLO�������ùHNLO����� YH�ùHNLO����� 0�UVHOSDúD %XOYDUÕ¶QGDQ�HOGH�HGLOHQ�J|]OHP�

YHULOHUL� LOH� ���� QXPDUDOÕ� GHGHNW|UGHQ� HOGH� HGLOHQ� YHULOHULQ� NDUúÕODúWÕUÕOPDVÕQÕ�

J|VWHUPHNWHGLU��0RGHO� LOH� J|]OHP� VRQXoODUÕQÕQ� ELUELUOHULQH� ROGXNoD� \DNÕQ� GH÷HUOHU�

YHUGL÷L�J|U�OPHNWHGLU�



��

ùHNLO����� ��� QXPDUDOÕ�GHGHNW|UGHQ�HOGH�HGLOHQ�KDFLP�YHULOHULQLQ�GDNLNDOÕN�RODUDN�J|]OHP�YHULOHUL�LOH�

NDUúÕODúWÕUÕOPDVÕ

ùHNLO� ���� ���� QXPDUDOÕ� GHGHNW|UGHQ� HOGH� HGLOHQ� KDFLP� YHULOHULQLQ� ��¶DU� GDNLNDOÕN� RUWDODPDODUÕQÕQ�

J|]OHP�YHULOHUL�LOH�NDUúÕODúWÕUÕOPDVÕ

ùHNLO����� YH�ùHNLO����� ����QXPDUDOÕ�GHGHNW|UGHQ�HOGH�HGLOHQ�KDFLP�YHULOHULQLQ�

GDNLNDOÕN� YH� ��¶DU� GDNLNDOÕN� RUWDODPDODUÕQÕQ� J|]OHP� YHULOHUL� LOH� NDUúÕODúWÕUÕOPDVÕQÕ�

J|VWHUPHNWHGLU��ùHNLOOHUGHQ�EHQ]HWLP�PRGHOL�LOH�J|]OHP�YHULOHULQLQ�EHQ]HU�H÷LOLPOHU�

J|VWHUGL÷L� J|U�OPHNWHGLU�� 'DNLNDOÕN� KDFLP� YHULOHULQLQ� NDUúÕODúWÕUÕOGÕ÷Õ� JUDILNOHUGH�

J|]OHP�YHULOHULQGH� VDSPDODU� GDKD� ID]OD� LNHQ EHQ]HWLP�PRGHOLQLQ� ��� UHSOLNDV\RQXQ�

RUWDODPDVÕQÕ� DOPDVÕ� VHEHEL\OH� GH÷HUOHULQ� GDKD� D]� VDSPD� J|VWHUGL÷L� J|U�OPHNWHGLU��

+HU��o�NDOLEUDV\RQ�VRQXFXQD�J|UH�GHGHNW|UOHUGHQ�HOGH�HGLOHQ�KÕ]��KDFLP�YH�\R÷XQOXN�



���

YHULOHULQLQ� J|]OHPOHQHQ� GH÷HUOHU� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� NXUXODQ� PRGHOLQ� J|]OHP�

YHULOHUL�LOH�X\XPOX�ROGX÷X�V|\OHQHELOLU��

.DOLEUDV\RQ� LúOHPOHUL� LúOHPL� WDPDPODQGÕNWDQ� VRQUD� PRGHOLQ� WXWDUOÕOÕ÷ÕQÕ�

GR÷UXODPDN� LoLQ� YDOLGDV\RQ� LúOHPL� \DSÕOPÕúWÕU�� 9DOLGDV\RQ� LoLQ� 'HQNOHP� ���� YH�

'HQNOHP�����\DUGÕPÕ�LOH�*(+�YH�506(�GH÷HUOHUL�KHVDSODQPÕúWÕU�

ùHNLO����� ����QXPDUDOÕ�GHGHNW|UH�DLW�*(+�GH÷HUOHUL

ùHNLO� ����¶WH� ���� QXPDUDOÕ� GHGHNW|U�Q� VLP�ODV\RQ� WHNUDU� VD\ÕVÕQD� J|UH� *(+�

GH÷HUOHULQL� J|VWHUPHNWHGLU�� 'HQNOHP� ���¶H� J|UH� KHVDSODQDQ� *(+� GH÷HUOHULQLQ� HQ�

\�NVHN� ��� UHSOLNDV\RQGD \HU� DODQ� ����� LOH� �� VÕQÕU� GH÷HULQGHQ� N�o�N� ROGX÷X�

J|U�OPHNWHGLU��



���

ùHNLO����� ����QXPDUDOÕ�GHGHNW|UH�DLW�*(+�GH÷HUOHUL

ùHNLO����� ����QXPDUDODUÕ�GHWHNW|UGHQ�HOGH�HGLOHQ�YHULOHUH�J|UH�KHVDSODQDQ�*(+�

GH÷HUOHULQL� J|VWHUPHNWHGLU��*UDILNWH��*(+�GH÷HUOHULQLQ� HQ� \�NVHN� ��� UHSOLNDV\RQGD�

�����LOH�VÕQÕU�NRúXOODUÕ�VD÷ODGÕ÷Õ�J|U�OPHNWHGLU��

ùHNLO����� QXPDUDOÕ�GHGHNW|UH�DLW�*(+�GH÷HUOHUL



���

ùHNLO����� ����QXPDUDOÕ�GHWHNW|UH�DLW�*(+�GH÷HUOHULQL�J|VWHUPHNWHGLU��(Q�\�NVHN�

*(+� GH÷HULQLQ� ��� UHSOLNDV\RQGD� \HU� DODQ� ����� ROGX÷X� JUDILNWH�� W�P� GH÷HUOHU� VÕQÕU�

NRúXOODUÕ�VD÷ODPDNWDGÕU��

7DEOR��������������YH�����QXPDUDOÕ�GHGHNW|UOHUGHQ�HOGH�HGLOHQ�*(+�GH÷HUOHUL

��� ��� ���

�������� ���� ���� ����

�������� ���� ���� ����

�������� ���� ���� ����

�������� ���� ���� ����

�������� ���� ���� ����

�������� ���� ���� ����

7DEOR��������������YH�����QXPDUDOÕ�GHWHNW|UOHUGHQ����UHSOLNDV\RQGDQ�HOGH�HGLOHQ�

��¶DU� GDNLNDOÕN� KDFLPOHULQ� RUWDODPDVÕQD� J|UH� KHVDSODQDQ� *(+� GH÷HUOHULQL�

J|VWHUPHNWHGLU��7�P�GH÷HUOHU�VÕQÕU�GH÷HU�RODQ��¶LQ�DOWÕQGDGÕU�

ùHNLO����� ����QXPDUDOÕ�GHGHNW|UH�DLW�506(�\�]GHOHUL

ùHNLO� ���� ���� QXPDUDOÕ� GHGHNW|UGHQ HOGH� HGLOHQ� 506(� GH÷HUOHULQL�

J|VWHUPHNWHGLU�� (Q� \�NVHN� GH÷HULQ� ������ ROGX÷X� JUDILNWH� W�P� GH÷HUOHU� VÕQÕU�

NRúXOODUD�X\JXQGXU�



���

ùHNLO����� ����QXPDUDOÕ�GHGHN|W|UH�DLW�506( \�]GHOHUL

ùHNLO� ���� ���� QXPDUDOÕ� GHGHNW|UGHQ HOGH� HGLOHQ� 506(� GH÷HUOHULQL�

J|VWHUPHNWHGLU�� (Q� \�NVHN� GH÷HULQ� ������ ROGX÷X� JUDILNWH� W�P� GH÷HUOHU� VÕQÕU�

NRúXOODUÕQD�X\JXQGXU�

ùHNLO����� ����QXPDUDOÕ�GHGHN|W|UH�DLW�506(�\�]GHOHUL

ùHNLO� ���� ���� QXPDUDOÕ� GHGHNW|UGHQ HOGH� HGLOHQ� YHULOHUOH� KHVDSODQDQ� 506(�

GH÷HUOHUL�LQFHOHQGL÷LQGH�HQ�\�NVHN�GH÷HULQ�������ROGX÷X�J|U�OPHNWHGLU��

ùHNLO�������ùHNLO����� YH�ùHNLO����� PRGHOH�DLW�506(�GH÷HUOHULQL�UHSOLNDV\RQODUD�

J|UH� J|VWHUPHNWHGLU�� 'H÷HUOHU� LQFHOHQGL÷LQGH� W�P�Q�Q� ���¶XQ� DOWÕQGD� ROGXNODUÕ�



���

J|U�OPHNWHGLU��7DEOR����¶WH�LVH���¶DU�GDNLNDOÕN�WHNUDU�VD\ÕODUÕQD�J|UH�'HQNOHP�����LOH�

KHVDSODQDQ�506(�GH÷HUOHULQLQ�RUWDODPDODUÕ�YHULOPLúWLU��

7DEOR�����2UWDODPD�506(�GH÷HUOHUL

��� ��� ���

506(�� ���� ���� ����

*(+�YH�506(�GH÷HUOHUL� LQFHOHQGL÷LQGH�ROXúWXUXODQ�PRGHOLQ� WXWDUOÕ�YH�J�YHQLOLU�

ROGX÷X�J|U�OPHNWHGLU��

��� 6HQDU\RODU�

2WR\RO� NDWÕOÕPODUÕQGDNL� WUDILN� DNÕP� NDUDNWHULVWLNOHULQL� GDKD� VD÷OD\DELOPHN� LoLQ�

IDUNOÕ�SDUDPHWUHOHUGHQ�ROXúDQ���� VHQDU\R�KD]ÕUODQPÕú�YH����UHSOLNDV\RQ�LOH���VDDWOLN�

]DPDQ� DUDOÕ÷ÕQGD� LoLQ� oDOÕúWÕUÕOPÕúWÕU�� 3DUDPHWUHOHULQ� VÕQÕU� GH÷HUOHUL� EHOLUOHQLUNHQ�

%|O�P �����¶GH�DQODWÕODQ���J|]OHP�QRNWDVÕQÕQ�\DQÕ�VÕUD�ø]PLU�LOL�LoLQGH���DGHW�RWR\ROD�

NDWÕOÕP� NHVLPL� YH� �� DGHW� NDWÕOÕPGDQ� |QFH� NHQW� LoL� DUWHUGH� \HU� DODQ� VLQ\DOL]DV\RQ�

VLVWHPL� LQFHOHQPLúWLU�� 7DEOR� ���¶WH� LQFHOHQHQ� NDWÕOÕP� NHVLPOHULQLQ� JHRPHWULN�

|]HOOLNOHUL�� 7DEOR ���¶GD� LVH� LQFHOHQHQ� VLQ\DOL]DV\RQODUÕQ� GHYUH� YH� \HúLO� V�UHOHUL�

YHULOPLúWLU��



���

7DEOR ��� ø]PLU�LOLQGH�\HU�DODQ�|UQHN�NDWÕOÕP�DODQODUÕ�JHRPHWULOHUL

$NoD\�

&DGGHVL�

�'�����±

ø]PLU�

dHYUH�

<ROX

$NoD\�

&DGGHVL�

�'�����±

ø]PLU�

dHYUH�

<ROX

'R÷Xú�

&DGGHVL�

± ø]PLU�

dHYUH�

<ROX

$WDW�UN�

&DGGHVL�

± ø]PLU�

dHYUH�

<ROX

/LPRQWHSH�

.DYúD÷Õ��

ø]PLU�

dHYUH�<ROX

*LUQH�

%XOYDUÕ�

� ø]PLU�

dHYUH�

<ROX

$QD\RO�ùHULW�

*HQLúOL÷L �P�
��� ��� ��� ��� ��� ���

$QD\RO�ùHULW�6D\ÕVÕ ��� ��� ��� ��� ��� ���

.HQW�LoL�$UWHU�

ùHULW�*HQLúOL÷L��P�
��� ��� ��� ��� ��� ���

.HQW�øoL�$UWHU�

ùHULW�6D\ÕVÕ
� � � � � �

.DWÕOÕP�ùHULGL�

8]XQOX÷X �P�
��� ��� ��� ��� �� ���

<DQ�\RO *HQLúOL÷L

�P�
��� ��� ��� ��� ��� ���

<DQ�<RO ùHULW�

6D\ÕVÕ
� � � � � �

<DQ�<ROGDNL�(÷LP ���� �� �� �� �� ��

<DQ�<RO LOH�6LQ\DO�

$UDVÕQGDNL�0HVDIH�

�P�

��� ��� ��� � � ���

7DEOR�����ø]PLU�LOLQGH�\HU�DODQ�NDWÕOÕP�|QFHVL�VLQ\DOL]DV\RQ�VLVWHPOHULQGH�GHYUH�V�UHVL�YH \HúLO�V�UH

'HYUH�6�UHVL <HúLO�6�UH

*LUQH�%XOYDUÕ� ��� VQ �� VQ

'R÷Xú�&DGGHVL ��� VQ �� VQ

6HUEHVW�%|OJH� ��� VQ �� VQ

<XNDUÕGD�YHULOHQ�|UQHNOHUH�J|UH�VHQDU\RODU�LoHULVLQGH�GH÷LúHQ�SDUDPHWUHOHULQ�VÕQÕU�

GH÷HUOHUL�EHOLUOHQPLúWLU��%XQD�J|UH�GH÷LúHQ�SDUDPHWUHOHU�LoLQ�NDEXOOHU�DúD÷ÕGDNL�JLEL�

VÕUDODQDELOLU�

x $QD\ROGD�úHULW�JHQLúOL÷L���� P¶GLU�YH���úHULWOLGLU�



���

x .HQW�LoL�DUWHULQ�úHULW�VD\ÕVÕ���YH\D���LNHQ�úHULW�JHQLúOL÷L�� P�LOH�� P�

x .DWÕOÕP�úHULGL�X]XQOX÷X��� P�LOH���� P�

x $QD\RO�WUDILN�KDFPL�����WúW�VD�úUW�LOH �����WúW�VD�úUW�

x <DQ�\RO WUDILN�KDFPL�����WúW�VD�LOH������WúW�VD�

x .HQW�LoL�DUWHUGHQ�DQD\ROD�NDWÕODQ�WDúÕW�\�]GHVL�����LOH�����

x .HQW�LoL�DUWHU��]HULQGH�\HU�DODQ�VLQ\DOL]DV\RQ�VLVWHPLQLQ�GHYUH�V�UHVL��� VQ�LOH�

��� VQ�

x <HúLO�V�UH�LVH�GHYUH�V�UHVLQLQ����¶L�LOH����¶Õ�

x .HQW� LoL�DUWHU��]HULQGH�\HU�DODQ�VLQ\DOL]DV\RQ�VLVWHPL� LOH�\DQ�\RO DUDVÕQGDNL�

PHVDIH���� P�LOH���� P�

DUDVÕQGD UDVWJHOH� GH÷LúPHNWHGLU�� %XUDGD� YHULOHU� ([FHO� SURJUDPÕQGD

5$67*(/($5$'$� IRQNVL\RQX� NXOODQDUDN� W�UHWLOPLúWLU�� 0HUVHQQH� 7ZLVWHU�

DOJRULWPDVÕ LOH� oDOÕúDQ� IRQNVL\RQGD� WDQÕPODQDQ� VÕQÕU� GH÷HUOHU� DUDVÕQGD� UDVWJHOH�

GH÷HUOHU�HOGH�HGLOHELOPHNWHGLU �2IILFH�6XSSRUW��������

$,0681� SURJUDPÕ� KD]ÕUODQDQ� KHU� VHQDU\R� LoLQ� D\UÕ� ELU� $FFHVV� GRV\DVÕ�

YHUPHNWHGLU��%X�GRV\DODUGD�EHQ]HWLP�oÕNWÕODUÕ��\RO�NHVLPL��GHGHNW|UOHU�YH�W�P�VLVWHP�

LoLQ� D\UÕ� VD\IDODUGD� JUXSODQGÕUÕOPÕúODUGÕU�� %HQ]HWLP� SURJUDPÕQGD� W�P� VLVWHP�� \RO�

NHVLPL� YH\D� \HUOHúWLULOHQ� KHU� ELU� GHGHNW|UOHUGHQ� HOGH� HGLOHQ� YHULOHU� KHP� EHQ]HWLP�

WHNUDUÕ�LOH�RUWDODPD�LoLQ�KHP�DUDo�W�U��LoLQ�KHP�GH�LVWHQHQ�]DPDQ�DUDOÕ÷Õ�LoLQ�D\UÕ�D\UÕ�

DOÕQDELOPHNWHGLU��3URJUDPGDQ�KHU�VHQDU\R�LoLQ�KDFLP��KÕ]��úHULW�NXOODQÕPÕ��\R÷XQOXN�

YH� ]DPDQ� FLQVLQGHQ� DUDOÕN� \ROFXOXN� V�UHVL�� GXUPD� V�UHVL� YH� JHFLNPH� YHULOHUL� HOGH�

HGLOHELOPHNWHGLU�

��� *HFLNPHOHU�øoLQ�$PSLULN�%D÷ÕQWÕ�gQHULVL�

����� .ÕVPL�(Q�.�o�N�.DUHOHU�<|QWHPL�

.ÕVPL�(Q�.�o�N�.DUHOHU�5HJUHV\RQX� �.(..5��\|QWHPL� LON� NH]�+HUPDQ�:ROG�

WDUDIÕQGDQ������\ÕOOÕQGD�|QHULOPLúWLU �%XOXW�YH�$OÕQ���������<|QWHPLQ�oÕNÕú�QRNWDVÕ�

ED÷ÕPVÕ]� GH÷LúNHQOHULQ� oRN� VD\ÕGD� YH� LOLúNLOL� ROPDVÕ� GXUXPXQGD� NHVWLULPH� \|QHOLN�

PRGHOOHU�HOGH�HWPHNWLU��.(..5�\|QWHPLQGH�DPDo��ED÷ÕPVÕ]�;�GH÷LúNHQOHUL�YH�ELU�



���

\D� GD� ELUGHQ� ID]OD� ED÷ÕPOÕ� <� GH÷LúNHQOHULQLQ� ROXúWXUGX÷X� LNL� YHUL� EOR÷X� LoLQ� HOGH�

HGLOPLú� JL]OL� GH÷LúNHQOHU� �/DWHQW� 9DULDEOHV�/9�� NXOODQÕODUDN�� EX� LNL� YHUL� EOR÷X�

DUDVÕQGD� LOLúNL� EXOPDNWÕU� �3RODW�� ������ %XOXW� YH� $OÕQ� ������� .(..5� DQDOL]LQL�

DúD÷ÕGDNL�JLEL�DoÕNODPÕúODUGÕU�

³.(..5� DQDOL]L�� 1,3$/6� $OJRULWPDVÕ� �1RQ�/LQHDU� ,WHUDWLYH� 3DUWLDO� /HDVW�

6TXDUHV�� NXOODQÕODUDN� JHUoHNOHúWLULOHELOLU� �%XOXU� YH�$OÕQ�� ������� .ODVLN�� VWDQGDUW�

DOJRULWPD�RODUDN�GD�ELOLQHQ�1,3$/6��.(..¶� LQ� WHPHOLQL�ROXúWXUPDNWDGÕU�YH� WHN�

ED÷ÕPOÕ�GH÷LúNHQ� �.(..5���YH� oRN�ED÷ÕPOÕ�GH÷LúNHQ� �.((.5���GXUXPODUÕQGD�

NXOODQÕODELOPHNWHGLU�� .RYDU\DQV PDWULVLQL� HQ� oRNOD\DQ� ELOHúHQOHUL� HOGH� HWPH\L�

DPDoOD\DQ�DOJRULWPDGD�W�P�ELOHúHQOHU�D\QÕ�DQGD HOGH�HGLOPH]��+HU�ELU�DGÕPGD�WHN�

ELU�ELOHúHQ�YH�EX�ELOHúHQH�DLW�D÷ÕUOÕN�YH�\�N�GH÷HUOHUL�HOGH�HGLOPHNWHGLU��$OJRULWPD�

LVWHQLOHQ�ELOHúHQ�VD\ÕVÕ�HOGH�HGLOLQFH�\D GD PDWULVL�VÕIÕU�PDWULVL�ROXQFD�VRQODQGÕUÕOÕU�

�%XOXW�YH�$OÕQ���������1,3$/6�\LQHOHPHOL�ELU�DOJRULWPD�ROXS�1�î�3�ER\XWOX�;��

DoÕNOD\ÕFÕ�GH÷LúNHQOHU�PDWULVL�YH�ER\XWOX�1�î�3�ER\XWOX�<��ED÷ÕPVÕ]�GH÷LúNHQOHU�

PDWULVL� LOH� LOJLOHQPHNWHGLU�� %XUDGD��.�� DoÕNOD\ÕFÕ� GH÷LúNHQ� VD\ÕVÕQÕ�� 3�� ED÷ÕPOÕ�

GH÷LúNHQ�VD\ÕVÕQÕ�YHUPHNWHGLU��$OJRULWPDGD�D�ELOHúHQ�VD\ÕVÕQÕ�J|VWHUPHNWH�ROXS�D�

 �����«�$�GÕU��øON�DGÕPGD�RUMLQDO�PDWULVOHU��;L ;�<L <�¶LQ�NXOODQÕOGÕ÷Õ�DOJRULWPD�

DúD÷ÕGDNL�DGÕPODUGDQ�ROXúPDNWDGÕU�

�� %D÷ÕPOÕ� GH÷LúNHQ� oRN� VD\ÕGD� LVH EX� GH÷LúNHQOHUGHQ� ROXúDQ� <

PDWULVLQLQ� HQ� \�NVHN� YDU\DQVD VDKLS� RODQ� V�WXQX� \D� GD� LON� V�WXQX� ED÷ÕPOÕ�

GH÷LúNHQ�VD\ÕVÕ�WHN�LVH�GLUHNW�R�GH÷LúNHQ�V�WXQX�YHNW|U��XD RODUDN�DOÕQÕU��

�� ;¶LQ�<¶QLQ�LOJLOL�ELOHúHQL��]HULQH�UHJUHV\RQXQGDQ�;� YH��X DUDVÕQGDNL�

NRYDU\DQVÕ�HQ�oRNOD\DQ�Z D÷ÕUOÕN�YHNW|U��ZD  �;CDX�� �XCD XD��LOH�HOGH�HGLOLU��

�� ZD�__ZD__� LOH ZD YHNW|U�� QRUPXQD� E|O�QHUHN� ER\X� �� RODFDN� úHNLOGH�

|OoHNOHQGLULOLU��

�� WD  �;D ZD HúLWOL÷L�LOH�;¶LQ�LOJLOL�ELOHúHQL�WD��ZD D÷ÕUOÕN�YHNW|U��LOH�;¶LQ�

GR÷UXVDO�ELU�NRPELQDV\RQX�RODFDN�úHNLOGH�KHVDSODQÕU��

�� WD ELOHúHQLQLQ� <¶\L� PRGHOOHPHGHNL� NDWNÕVÕQÕ� DoÕNOD\DQ� FD D÷ÕUOÕN�

YHNW|U��FD  �<CDWD � ��WCD WD ��LOH�<¶QLQ�WD �]HULQH�UHJUHV\RQXQGDQ�HOGH�HGLOLU�



���

�� FD D÷ÕUOÕN� YHNW|U�� QRUPXQD� E|O�QHUHN� ER\X� �� RODFDN� úHNLOGH�

|OoHNOHQGLULOLU��<DQL�FD��__FD__�KHVDSODQÕU�

�� < LoLQ� LOJLOL� ELOHúHQ�XD�\HQL��� FD D÷ÕUOÕN� YHNW|U�� LOH�<¶QLQ� GR÷UXVDO� ELU�

NRPELQDV\RQXQX�ROXúWXUDFDN�úHNLOGH�<D�FD ���FCD FD� LOH�KHVDSODQÕU�

�� $GÕP��¶�GH�NXOODQÕODQ�XD GH÷HUL�LOH�$GÕP��¶GH�NXOODQÕODQ�XD�\HQL� GH÷HUL�

DUDVÕQGD� ELU� \DNÕQVDPD� VD÷ODQÕS� VD÷ODQPDGÕ÷ÕQD� EDNÕOÕU�� %X� \DNÕQVDPD�� LNL�

YHNW|U�Q�IDUNÕQÕQ�QRUPXQXQ����� JLEL� VÕIÕUD�oRN�\DNÕQ�ELU�GH÷HU�ROPDVÕ� LOH� WHVSLW�

HGLOLU�� %X� \DNÕQVDPD� VD÷ODQÕU� LVH� VRQUDNL� DGÕPODUD� JHoLOHUHN� DOJRULWPD�

VRQODQGÕUÕOÕU��DNVL�WDNWLUGH�$GÕP��¶GH�HOGH�HGLOHQ�XD�\HQL� GH÷HUL�$GÕP �¶GH�\HULQH�

NR\XODUDN�DOJRULWPD\D�GHYDP�HGLOLU�

�� ;¶ LQ� LOJLOL� ELOHúHQL� �]HULQH� UHJUHV\RQXQGDQ�� ELOHúHQLQ� DoÕNOD\ÕFÕ�

GH÷LúNHQ��]HULQGHNL�HWNLVLQL� LIDGH�HGHQ�\�N�YHNW|U��SD� ;CDWD � �� WCD WD �� LOH�HOGH�

HGLOLU�

��� <¶QLQ� LOJLOL� ELOHúHQL� WD �]HULQH� UHJUHV\RQXQGDQ�� ELOHúHQLQ� ED÷ÕPOÕ�

GH÷LúNHQ��]HULQGHNL�HWNLVLQL�LIDGH�HGHQ�\�N�YHNW|U��TD��<CDXD � ��X¶D XD ��LOH�HOGH�

HGLOLU��

��� +HP� ; KHP� GH� < LoLQ� ELOHúHQOHU� D\UÕ� KHVDSODQGÕ÷ÕQGDQ� ELOHúHQOHU�

DUDVÕQGD�]D\ÕI�ELU�LOLúNL�ROPDNWD��%X�GXUXPX�RUWDGDQ�NDOGÕUPDN�LoLQ�KHU�ELU�ELOHúHQ�

LoLQ�<¶QLQ�LOJLOL�ELOHúHQL�XD¶QÕQ�;¶LQ�LOJLOL�ELOHúHQL�WD �]HULQH�UHJUHV\RQXQGDQ�HOGH�

HGLOHQ�LoVHO�ELU�LOLúNL\L�WDQÕPOD\DQ�ED NDWVD\ÕVÕ�E� �X¶D WD ���W¶D�W�D��LOH�KHVDSODQÕU�

��� (OGH� HGLOHQ� ELOHúHQOHU� YH� \�NOHU� ED÷ÕPOÕ� YH� DoÕNOD\ÕFÕ� GH÷LúNHQL ;ƍ �

3<ƍ�YH�<ƍ �%7&ƍ PRGHOOHPHGH�NXOODQÕOPDNWDGÕU��6ÕUDVÕ\OD�DoÕNOD\ÕFÕ�YH�ED÷ÕPOÕ�

GH÷LúNHQ�YH�LOH�PRGHOOHQPHNWHGLU��$OJRULWPDQÕQ�EX�DGÕPÕQGD�ELU�VRQUDNL�ELOHúHQL�

HOGH�HWPHN�LoLQ�NXOODQÕODFDN�RODQ�;D�� YH�<D���DUWÕN�PDWULVOHUL�;D�� ĺ�WDS¶D YH�<D��

ĺ�EWDF¶D LOH�KHVDSODQPDNWDGÕU��

$OJRULWPD\D� DoÕNOD\ÕFÕ� GH÷LúNHQOHUGHNL� YH� ED÷ÕPOÕ� GH÷LúNHQOHUGHNL� GH÷LúLPLQ�

E�\�N�ELU�NÕVPÕ�DoÕNODQÕQFD\D�NDGDU�GHYDP�HGLOLU��$OJRULWPD�LKWL\Do�GX\XODQ�HQ�

D]�VD\ÕGD�ELOHúHQ�VD\ÕVÕQÕ�YHUPHNWHGLU�´ �V����������



���

������$PSLULN�PRGHO�|QHULVL

.(..5� \|QWHPL� LOH� ELU� PRGHO� KD]ÕUODQPD\D� oDOÕúÕODQ� PRGHOGH�� VHQDU\RODUGD�

NXOODQÕODQ�GH÷LúNHQOHULQ�HWNLVLQL�LQFHOHQPLúWLU��%XQXQ�LoLQ�\DQ�\ROXQ�WHN�YH�LNL�úHULWOL�

ROPD�GXUXPXQD�J|UH� øON�DGÕPGD�EHQ]HWLP�PRGHOLQH�JLULOHQ�\DQ�\RO� WUDILN� WDOHEL� LOH�

EHQ]HWLP�PRGHOLQLQ�oÕNWÕVÕ�RODQ�KDFLP�GH÷HUOHULQLQ�ELUELUL�LOH�X\XPOX�ROXS�ROPDGÕ÷Õ

NRQWURO�HGLOPLúWLU �ùHNLO �������

ùHNLO����� %HQ]HWLP�PRGHOLQH�JLULOHQ�\DQ�\RO�WDOHEL�YH�EHQ]HWLP�PRGHOLQLQ�oÕNWÕVÕ�KDFLP�GH÷HUOHUL

0RGHOGH HQ� DQODPOÕ� VRQXo� YHUHQ� GH÷LúNHQOHU� LQFHOHQPLúWLU� �7DEOR ����� .DWÕOÕP�

úHULGL� X]XQOX÷X� EHNOHQLOGL÷L� JLEL� NDWÕOÕP NDSDVLWHVLQL� DUWÕUÕUNHQ� H÷LPLQ� DUWPDVÕ� WDP�

WHUVL� úHNLOGH� NDSDVLWH\L� G�ú�UPHNWHGLU� �7DEOR ������ .DWÕOÕPD� HQ� \DNÕQ� úHULGLQ� �VD÷�

úHULW��KDFPL�QH�NDGDU�\�NVHNVH�NDWÕOÕP�NDSDVLWHVL�R�NDGDU�G�úPHNWHGLU��2UWD�YH�6RO�

úHULWWH�KDFLPOHULQ� DUWWÕNoD�NDWÕOÕP�NDSDVLWHVLQLQ�GH�DUWPDVÕQÕQ�VHEHEL� LVH�DQD\ROGDNL�

KDFPLQ� úHULWOHU� DUDVÕQGD� GD÷ÕOÕPÕQD� ED÷OÕ� RODUDN� VD÷� úHULW� �]HULQGHNL� KDFPLQ�

D]DOPDVÕGÕU�
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7DEOR ����øNL�úHULWOL�\DQ�\RO NDSDVLWHVL�LoLQ�PRGHO�VHoLPL�YH�GR÷UXODPDVÕ

%LOHúHQ ;�6DSPD +DWD 5�

� ���� ������� ����

� ���� ������� ����

� ���� ������� ����

� ���� ������� ����

� ���� ������� ����

7DEOR ��� øNL�úHULWOL�\DQ�\RO�NDSDVLWHVLQL�HWNLOH\HQ�GH÷LúNHQOHULQ .(..5�\|QWHPL�LOH DQDOL]L

<DQ�\RO�.DSDVLWHVL

�4NDS<DQ\RO�

6WDQGDUGL]H�(GLOPLú�<DQ�

<RO�.DSDVLWHVL

6DELW ������ ����

.DWÕOÕP�ùHULGL�8]XQOX÷X ���� ����

(÷LP ������ �����

4$QD\RO6D÷ ����� ������

4$QD\RO6RO ���� ����

4$QD\RO2UWD ���� ����

6XQXODQ� DUJ�PDQODUÕQ� GR÷UXODPDN� LoLQ� \DSÕODQ� ELU� GL÷HU� DQDOL]� VRQXoODUÕ�7DEOR

���¶GH YHULOPLúWLU��7DEORGDQ�GD�J|U�OHELOHFH÷L�JLEL�NDWÕOÕP�úHULGL�X]XQOX÷X�YH�H÷LP�

GH÷HUOHULQLQ� \DQ� \RO� NDSDVLWHVLQH� HWNLVL� |QFHNL� DQDOL]GHNLQH� EHQ]HU� úHNLOGH HOGH�

HGLOPLúWLU� 6D÷� úHULWWHNL� WUDILN� KDFPL� RUDQÕ� QH� NDGDU� \�NVHNVH� \DQ� \RO� NDSDVLWHVL� R�

NDGDU� G�úPHNWHGLU�� +HU� LNL� DQDOL]GHQ� GH� \DQ \RO� NDSDVLWHVLQLQ� DQD\RO� KDFPLQLQ�

úHULWOHUH�GD÷ÕOÕPÕQGDQ�HWNLOHQGL÷L�V|\OHQHELOLU��



���

7DEOR�����øNL�úHULWOL�\DQ�\RO�NDSDVLWHVLQL�HWNLOH\HQ�GH÷LúNHQOHULQ .(..5�\|QWHPL�LOH DQDOL]L��

<DQ�<RO�.DSDVLWHVL�

�4NDS<DQ\RO�

6WDQGDUGL]H�(GLOPLú�

<DQ�<RO�.DSDVLWHVL

6DELW ������� ����

.DWÕOÕP�ùHULGL�8]XQOX÷X ���� ����

(÷LP ������� �����

4$QD\RO6D÷��4$QD\RO2UWD�

��4$QD\RO6RO�
�������� �����

.(..5�\|QWHPL�LOH�\DSÕODQ�DQDOL]OHU�VRQXFXQGD�\DQ \RO�NDSDVLWHVL�LoLQ�|QHULOHQ�

ED÷ÕQWÕ�DúD÷ÕGDNL�JLELGLU�

ܳ௞௔௣ܻ݈ܽ݊݋ݕ ൌ ͳͻͶǡͶͳͳ ൅ ͳǡ͸Ͷͳ כ ଓ݈ଓ݉ݐܽ݇ܮ െ ͻͲǡͲʹͷ כ º݅݉ܧ

െ ͻǡʹͺ͹ כ º݈ܽܵ݋ݕܽ݊ܣܳ ൅ Ͷǡ͹͸ʹ כ ݈݋݈ܵ݋ݕܽ݊ܣܳ

൅Ͷǡͷ͹͹ܳܽݐݎܱ݈݋ݕܽ݊ܣ ሺͷǤ͵ሻ

%XUDGD�

/NDWÕOÕP��.DWÕOÕP�úHULGL�X]XQOX÷X �P��

(÷LP��<DQ \ROXQ�H÷LPL�

4$QD\RO6D÷�� %HQ]HWLP� SURJUDPÕQGDQ� HOGH� HGLOHQ� DQD\ROXQ� VD÷� úHULGLQGHNL� KDFLP�

�WúW�VD�úUW��

4$QD\RO2UWD��%HQ]HWLP�SURJUDPÕQGDQ�HOGH�HGLOHQ�DQD\ROXQ�RUWD� úHULGLQGHNL�KDFLP�

�WúW�VD�úUW��

4$QD\RO6RO��%HQ]HWLP�SURJUDPÕQGDQ�HOGH�HGLOHQ�DQD\ROXQ�VRO úHULGLQGHNL�KDFLPGLU�

�WúW�VD�úUW��

%HQ]HWLP� PRGHOLQGHQ� HOGH� HGLOHQ� oÕNWÕODU� LOH� KHVDSODQDQ \DQ� \RO NDSDVLWHVL

.(..5�\|QWHPL� LOH�KHVDSODQDQ�NDSDVLWH�GH÷HUL� LOH�NDUúÕODúWÕUÕOPÕúWÕU��ùHNLO ����¶GD

KHU�LNL�\|QWHPLQ�GH�EHQ]HU�VRQXoODU�YHUGL÷L�J|U�OPHNWHGLU�



���

ùHNLO� ���� %HQ]HWLP� SURJUDPÕQGDQ� HOGH� HGLOHQ� YHULOHU� LOH� KHVDSODQDQ� YH� .(..5� \|QWHPL� LOH�

KHVDSODQDQ�LNL�úHULWOL�\DQ�\RO�NDSDVLWH�GH÷HUOHUL

<DQ� \RO� JHFLNPHVLQLQ� JHRPHWULN� SDUDPHWUHOHUGHQ� HWNLOHQGL÷L� ELOLQPHNWHGLU��

�$VJKDU]DGHK� YH� .RQG\OL� ������� <DSÕODQ� DQDOL]OHUGH� \DOQÕ]FD� JHRPHWULN�

SDUDPHWUHOHU�GH÷LO� ELU�|QFHNL�VLQ\DOLQ�RWR\RO�NDWÕOÕPÕQD�RODQ�X]DNOÕ÷Õ YH�V|]�NRQXVX�

VLQ\DOLQ�\HúLO�GHYUH�V�UHVL��DQD\RO�YH�\DQ�\RO�KÕ]ODUÕ�DUDVÕQGDNL�RUDQ� DQD\RO�YH�\DQ�

\RO DUDVÕQGDNL�WUDILN�KDFPL�RUDQÕ�YH�DQD\ROGDNL�KDFPLQ�úHULWOHUH�J|UH�GD÷ÕOÕPÕQÕQ�GD�

\DQ� \RO� JHFLNPHVL� �]HULQGHNL� HWNLVL� LQFHOHQPLúWLU� .(..5� \|QWHPL� LOH� \DSÕODQ�

DQDOL]OHUGH� JHFLNPH\L� HQ� DQODPOÕ� úHNLOGH� HWNLOH\HQ� �� GH÷LúNHQ� EHOLUOHQPLú� YH� ;�

VDSPD��KDWD�YH�5� GH÷HUOHUL LOH�7DEOR ����¶GD�YHULOPLúWLU�

7DEOR ���� øNL�úHULWOL�\DQ�\RO�JHFLNPHVL�LoLQ�PRGHO�VHoLPL�YH�GR÷UXODPDVÕ�

%LOHúHQOHU ;�6DSPDVÕ +DWD 5�

� ���� ���� ����

� ���� ���� ����

� ���� ���� ����

� ���� ���� ����



���

7DEOR������øNL�úHULWOL�\DQ�\RO�JHFLNPHVLQL�HWNLOH\HQ�GH÷LúNHQOHULQ�.(..5�\|QWHPL�LOH�DQDOL]L�

<DQ�<RO�*HFLNPHVL
6WDQGDUGL]H�(]LOPLú�

<DQ�<RO�*HFLNPHVL

6DELW ����� ����

.DWÕOÕP�ùHULGL�8]XQOX÷X� ����� �����

$QD\RO�+DFPL�<DQ\RO�

+DFPL
���� ����

4$QD\RO6D÷��4$QD\RO2UWD�

��4$QD\RO6RO�
���� ����

<DQ�<RO�+Õ]Õ ����� �����

$QDOL]OHUGH�\DQ�\RO�JHFLNPHVL��]HULQGH� DQODPOÕ�HWNL\H�VDKLS SDUDPHWUHOHU�7DEOR

����¶GH YHULOPLúWLU� .DWÕOÕP� úHULGL� X]XQOX÷X� DUWWÕNoD� DUDoODU� DQD\ROD� GDKD� NROD\�

NDWÕODELOGL÷L� LoLQ� JHFLNPHOHULQ� G�úPHVL� EHNOHQPHNWHGLU� YH� DQDOL]� VRQXFX� GD� EXQX�

GHVWHNOHPHNWHGLU� $QD\RO� WDOHEL� YH� \DQ \RO� WDOHEL� GH� JHFLNPH\L� DUWÕUPDNWDGÕU��

$QD\ROGD� VD÷� úHULWWHNL� WUDILN� KDFPLQLQ� GL÷HU� úHULWOHUH� RUDQÕ� DUWWÕNoD� \DQ� \ROGDQ�

NDWÕOÕP� J�oOHúWL÷L� LoLQ� JHFLNPHOHU� R� RUDQGD DUWDFDNWÕU� <DQ� \ROGDNL� KÕ]ODU� KHU� LNL�

DQDOL]GH�GH�\DQ�\RO�JHFLNPHVLQL�HQ�oRN�HWNLOH\HQ�SDUDPHWUHGLU��<DQ�\ROGDNL�KÕ]ODU�QH�

NDGDU�\�NVHNVH DQD\ROD�NDWÕOÕP�NROD\ODúWÕ÷Õ�LoLQ�JHFLNPHOHU�D]DOPDNWDGÕU��0RGHOGHQ�

HGLQLOHQ�JHFLNPH�ED÷ÕQWÕVÕ 'HQNOHP������¶WH YHULOPLúWLU

݁݉݇݅ܿ݁ܩ ൌ ͳͺǡͻʹ͸ͳ െ ͲǡͲͲͲͶ כ ଓ݈ଓ݉ݐܽ݇ܮ ൅ ͲǡͲͲͳ͵ כ ሺ݈ܳ݋ݕܽ݊ܣ Τ݈݋ݕܻ݊ܽܳ ሻ

൅Ͳǡ͵͸͵Ͷ כ ሺܳܽ݊ܽܽݏ݈݋ݕº ܽݐݎ݋݈݋ݕܽ݊ܽܳ ൅ Τ݈݋ݏ݈݋ݕܽ݊ܽܳ ሻ

െͲǡʹͻʹͲ כ ଓ݈ଓ݉ݐܸܽ݇ �����

%XUDGD� /NDWÕOÕP� NDWÕOÕP� úHULGL� X]XQOX÷X� �P��� 9NDWÕOÕP� \DQ� \ROGDNL� KÕ]ODUGÕU�

�NP�VD�� ùHNLO ����¶GH� EHQ]HWLP� PRGHOLQLQ� ELU� oÕNWÕVÕ� RODQ� \DQ� \RO� JHFLNPHVL� LOH�

.(..5� \|QWHPL\OH� KHVDSODQDQ� JHFLNPH� GH÷HUOHUL� NDUúÕODúWÕUÕOPÕúWÕU�� +HU� LNL�

\|QWHPGHQ�HOGH�HGLOHQ�GH÷HUOHULQ�ELUELUL�LOH�X\XPOX�ROGX÷X�J|U�OPHNWHGLU�



���

ùHNLO� ���� %HQ]HWLP� SURJUDPÕQGDQ� HOGH� HGLOHQ� YH� .(..5� \|QWHPL� LOH� KHVDSODQDQ� LNL� úHULWOL� \DQ�

\ROGDNL�JHFLNPH�GH÷HUOHUL

*HFLNPH\L�HQ�oRN�HWNLOH\HQ�SDUDPHWUH�RODQ�KÕ]�GH÷HUL� VHQDU\RODUÕ�HWNLOH\HQ� W�P�

SDUDPHWUHOHU�LOH�LQFHOHQGL÷LQGH�\DQ�\ROGDNL�KÕ]Õ�HQ�oRN�HWNLOH\HQ���SDUDPHWUH �7DEOR

����� YH�NDWVD\ÕODUÕ�DúD÷ÕGD �7DEOR ����� YHULOPLúWLU�

7DEOR������øNL�úHULWOL�\DQ�\ROGDNL�KÕ]ODU�LoLQ�PRGHO�VHoLPL�YH�GR÷UXODPDVÕ�

%LOHúHQ ;�VDSPD +DWD 5�

� ���� ����� ����

� ���� ����� ����

� ���� ����� ����

� ���� ����� ����



���

7DEOR������øNL�úHULWOL�\DQ�\RO�KÕ]ODUÕ�HWNLOH\HQ�GH÷LúNHQOHULQ�.(..5�\|QWHPL�LOH DQDOL]L�

<DQ�<RO�+Õ]Õ
6WDQGDUGL]H�(GLOPLú�

<DQ�<RO�KÕ]ODUÕ

6DELW ����� ����

<HúLO�'HYUH�6�UHVL ���� ����

<DQ�7RO�7UDILN�+DFPL ����� �����

$QD\ROD�.DWÕODQ .HQW�

øoL�$UWHU $NÕP�<�]GHVL
����� �����

.DWÕOÕPD�2ODQ�8]DNOÕN ���� ����

7DEOR�����¶WH YHULOGL÷L�JLEL�\HúLO�GHYUH�V�UHVL�GH÷HUL�E�\�G�NoH�\DQ \ROGDNL�KÕ]ODU�

DUWPDNWDGÕU�� %XQXQ� VHEHEL� \HúLO�GHYUH� V�UHVLQLQ� DUWPDVÕ� GXU�� NDON� H\OHPOHULQLQ�

D]DOPDVÕQD� QHGHQ� ROPDNWDGÕU�� <DQ� \ROGDNL� WUDILN� KDFPL� QH� NDGDU� \�NVHNVH YH�

DQD\ROD� NDWÕODQ� DNÕP� \�]GHVL� DUWWÕNoD KÕ]ODU� EHNOHQLOGL÷L� JLEL� G�úHFHNWLU�

6LQ\DOL]DV\RQ� LOH� NDWÕOÕP� DUDVÕQGDNL� PHVDIHQLQ� DUWPDVÕ� LVH� DUDoODU� DUDVÕQGDNL�

HWNLOHúLPLQ� PHVDIH\H� ED÷OÕ� RODUDN� D]DOGÕ÷Õ� LoLQ� JHFLNPHOHULQ� G�úPHVLQH� QHGHQ�

RODFDNWÕU� $\UÕFD�EX�GXUXPGD�DUDoODUÕQ�NHQGLOHULQH�DLW�KÕ]Õ�VHoPH�RODVÕOÕ÷Õ�DUWDFDNWÕU�

øNL�úHULWOL�\DQ�\ROGDNL�DUDo�KÕ]ODUÕ�LoLQ�|QHULOHQ�ED÷ÕQWÕ�DúD÷ÕGD�YHULOPLúWLU�

݈݋ݕ݊ܽݕܸ ൌ ͸Ͳǡ͹ͺ͸Ͷ ൅ ͳǡͶͶͻʹ כ ሺ݁ݕç݈݅Ȁ݀݁݁ݎݒ ሻ݅ݏ݁ݎòݏ െ ͲǡͲͲͲͷ כ ݈݋ݕܻ݊ܽܳ

െ ʹǡʹͶͺ͵ כ ሺ݈ܽ݊ܽ݋ݕ ଓ݈ܽ݊ݐܽ݇ ܽ݇ଓ݉ ሻ݅ݏ݁݀ݖòݕ ൅ ͲǡͲͲͲͶ

כ ሺ݇ܽݐଓ݈ଓ݉ܽ ݈݊ܽ݋ ଓ݇ሻ݈݇ܽݖݑ ሺͷǤͷሻ

ùHNLO ����¶GH� .(..5� \|QWHPL� LOH� HOGH� HGLOHQ� KÕ]� GH÷HUOHULQLQ� EHQ]HWLP�

PRGHOLQGHQ HGLQLOHQ�\DQ�\RO�KÕ]Õ�LOH�NDUúÕODúWÕUÕOPÕúWÕU YH�GH÷HUOHULQ�ELUELULQH�ROGXNoD�

\DNÕQ�J|U�OPHNWHGLU�



���

ùHNLO����� %HQ]HWLP�SURJUDPÕQGDQ�HOGH�HGLOHQ�YH�.(..5�\|QWHPL�LOH�KHVDSODQDQ�LNL�úHULWOL�\DQ�

\ROGDNL�KÕ]ODU

<DQ�\ROXQ�J|]OHP�QRNWDODUÕQGD�ROGX÷X�JLEL�LNL�úHULWOL�ROPDVÕ�GXUXPXQGD�NDSDVLWH��

JHFLNPH�YH�KÕ]�GH÷HUOHUL�LQFHOHQPLú�YH�ED÷ÕQWÕODU�|QHULOPLúWLU��%D]Õ�GXUXPODUGD�NHQW�

LoL�DUWHUOH�DQD\ROX�ED÷OD\DQ�\DQ�\RO�WHN�úHULWOL�GH�RODELOLU��<DQ�\ROXQ�WHN�úHULWOL�ROPDVÕ

GXUXPX�GD�D\QÕ�VHQDU\R�úDUWODUÕ�\HQLGHQ�NXOODQÕODUDN�LQFHOHQPLúWLU��

7DEOR������7HN�úHULWOL�\DQ�\RO�NDSDVLWHVL�LoLQ�PRGHO�VHoLPL�YH�GR÷UXODPDVÕ

%LOHúHQ ;�'H÷LúNHQL +DWD 5�

� ���� ������� ����

� ���� ������� ����

� ���� ������� ����

� ���� ������� ����

� ���� ������� ����



���

7DEOR����� 7HN�úHULWOL \DQ�\RO�NDSDVLWHVLQL�HWNLOH\HQ�GH÷LúNHQOHULQ�.(..5�\|QWHPL�LOH�DQDOL]L�

<DQ�<RO�.DSDVLWHVL�

�4NDS<DQ\RO�

6WDQGDUGL]H�(GLOPLú�

<DQ�<RO�.DSDVLWHVL

6DELW ������� ����

.DWÕOÕP�ùHULGL�8]XQOX÷X ���� ����

(÷LP ������� �����

4$QD\RO6RO ���� ����

4$QD\RO2UWD ����� ����

4$QD\RO6D÷ ������ ������

7DEOR�����¶WH�WHN�úHULWOL�\DQ�\RO�NDSDVLWHVLQL�HWNLOH\HQ�GH÷LúNHQOHU��7DEOR�����¶WH�

LVH�EX�GH÷LúHQOHULQ�\DQ�\RO�NDSDVLWHVLQH�HWNLVL�LQFHOHQPLúWLU��%XQD�J|UH�NDWÕOÕP�úHULGL�

X]XQOX÷XQXQ� DUWPDVÕ� NDSDVLWH\L� DUWÕUÕUNHQ� \DQ� \ROGDNL� H÷LPLQ� DUWPDVÕ� NDSDVLWH\L�

G�ú�UPHNWHGLU��$QD\RO� KDFPLQLQ� úHULWOHUH� J|UH� GD÷ÕOÕPÕQD� EDNÕOGÕ÷ÕQGD� LVH� KDFPLQ�

VD÷�úHULWWH�DUWPDVÕ�\DQ�\RO�NDSDVLWHVLQLQ�D]DOPDVÕQD�QHGHQ�ROPDNWDGÕU�� %X�GXUXPX�

LQFHOHPHN� LoLQ� \HQLGHQ� .(..5� \|QWHPL� LOH� HOGH� HGLOHQ� GH÷HUOHU� 7DEOR� ����¶GD�

YHULOPLúWLU�

7DEOR������7HN�úHULWOL�\DQ�\RO�NDSDVLWHVLQL�HWNLOH\HQ�GH÷LúNHQOHULQ�.(..5�\|QWHPL�LOH�DQDOL]L

<DQ <RO�.DSDVLWHVL�

�4NDS<DQ\RO�

6WDQGDUGL]H�(GLOPLú�

<DQ�<RO�.DSDVLWHVL

6DELW ������ ����

.DWÕOÕP�ùHULGL�8]XQOX÷X ��� ����

(÷LP ������ �����

4$QD\RO6D÷��4$QD\RO2UWD�

4$QD\RO6RO�
�������� ����

7DEOR� ����¶GD� YHULOHQ� DQDOL]� VRQXFXQD� J|UH� NDWÕOÕP� úHULGL� X]XQOX÷X� NDSDVLWH\L�

ROXPOX� HWNLOHUNHQ�� \DQ� \ROGDNL� H÷LP� YH� DQD\ROXQ� VD÷� úHULGLQGHNL� KDFPLQ� GL÷HU�

úHULWOHULQ�WRSODPÕQD�RUDQÕ�DUWWÕNoD NDSDVLWH�G�úPHNWHGLU��.(..5�\|QWHPL�LOH�\DSÕODQ�

DQDOL]OHU� VRQXFXQGD� HOGH� HGLOHQ� WHN� úHULWOL� \DQ� \RO� LoLQ |QHULOHQ NDSDVLWH ED÷ÕQWÕVÕ�



���

'HQNOHP� ���¶GD�� PRGHOGHQ� HOGH� HGLOHQ� NDSDVLWH� GH÷HUOHULQLQ� EHQ]HWLP� PRGHOL� LOH�

NDUúÕODúWÕUÕOPDVÕ�LVH�ùHNLO�����¶WH�YHULOPLúWLU��

ܳ௞௔௣ܻ݈ܽ݊݋ݕ ൌ ͷͺͶͻǡ͵ ൅ ͵ǡ͹ כ ଓ݈ଓ݉ݐܽ݇ܮ െ ͳ͹Ͳǡͺ כ º݅݉ܧ െ ͳͲͷ͹ͺǡ͵ כ

ܽݐݎܱ݈݋ݕܽ݊ܣºȀሺ݈ܳܽܵ݋ݕܽ݊ܣܳ ൅ ሻ݈݋݈ܵ݋ݕܽ݊ܣܳ �����

%XUDGD�

/NDWÕOÕP��.DWÕOÕP�úHULGL�X]XQOX÷X��P��

(÷LP��<DQ�\ROXQ�H÷LPL�

4$QD\RO6D÷�� %HQ]HWLP� SURJUDPÕQGDQ� HOGH� HGLOHQ� DQD\ROXQ� VD÷� úHULGLQGHNL� KDFLP�

�WúW�VD�úUW��

4$QD\RO2UWD��%HQ]HWLP�SURJUDPÕQGDQ�HOGH�HGLOHQ�DQD\ROXQ�RUWD� úHULGLQGHNL�KDFLP�

�WúW�VD�úUW��

4$QD\RO6RO��%HQ]HWLP�SURJUDPÕQGDQ�HOGH�HGLOHQ�DQD\ROXQ�VRO�úHULGLQGHNL�KDFLPGLU

�WúW�VD�úUW��

ùHNLO� ���� %HQ]HWLP� SURJUDPÕQGDQ� HOGH� HGLOHQ� YHULOHU� LOH� KHVDSODQDQ� YH� .(..5� \|QWHPL� LOH�

KHVDSODQDQ�WHN�úHULWOL�\DQ�\RO�NDSDVLWH�GH÷HUOHUL



���

7DEOR������7HN úHULWOL�\DQ�\RO�JHFLNPHVL�LoLQ�PRGHO�VHoLPL�YH�GR÷UXODPDVÕ�

%LOHúHQ ;�'H÷LúNHQL +DWD 5�

� ���� ���� ����

� ���� ���� ����

� ���� ���� ����

7DEOR������7HN úHULWOL�\DQ�\RO�JHFLNPHVLQL�HWNLOH\HQ�GH÷LúNHQOHULQ�.(..5�\|QWHPL�LOH�DQDOL]L

<DQ�\ROGDNL�JHFLNPH
6WDQGDUGL]H�HGLOPLú�

\DQ�\ROGDNL�JHFLNPH

6DELW ������ ����

4$QD\RO6D÷�

�4$QD\RO2UWD�4$QD\RO6RO�
���� ����

9DQD\RO�9\DQ\RO ���� ����

<HúLO�'HYUH�6�UHVL ����� �����

<DQ�\ROGDNL�JHFLNPHOHUL�HWNLOH\HQ�SDUDPHWUHOHU�LQFHOHQGL÷LQGH�HQ�oRN�HWNLOH\HQ���

SDUDPHWUH� LOH� JHFLNPH� GH÷HUOHUL� .(..5� \|QWHPL� LOH� GH÷HUOHQGLULOPLúWLU�� $QDOL]�

VRQXFXQD J|UH� JHFLNPH\L� HQ� oRN� HWNLOH\HQ� SDUDPHWUHQLQ� DQD\ROGDNL� KÕ]ODUÕQ� \DQ�

\ROGDNL�KÕ]ODUD�RUDQÕ�ROGX÷X�J|U�OPHNWHGLU��%X�GXUXP�DQD\RO�LOH�\DQ�\ROGDNL�KÕ]ODUÕQ�

ELUELULQH� \DNODúWÕNoD� JHFLNPHOHULQ� D]DOGÕ÷Õ� úHNOLQGH� \RUXODQDELOLU�� $QD\ROGD� VD÷�

úHULWWHNL� KDFPLQ� GL÷HU� úHULWOHULQ� WRSODPÕQD� RUDQÕ� DUWWÕNoD� JHFLNPHOHU� GH� DUWDUNHQ��

\HúLO�GHYUH�V�UHVLQLQ�DUWPDVÕ�JHFLNPHOHUL�D]DOWPDNWDGÕU��%X�DQDOL]GHQ�HOGH�HGLOHQ�WHN�

úHULWOL� \DQ� \RO� LoLQ� JHFLNPH� ED÷ÕQWÕVÕ� DúD÷ÕGDNL� JLELGLU� 0RGHOGHQ� HOGH� HGLOHQ�

JHFLNPH�GH÷HUOHUL�LOH�EHQ]HWLP�SURJUDPÕQGDQ�HOGH�HGLOHQ�GH÷HUOHULQ�NDUúÕODúWÕUÕOPDVÕ�

LVH� ùHNLO� ����¶WH� YHULOPLúWLU�� ùHNOH� J|UH� VRQXoODUÕQ� ELUELULQH� X\XPOX� ROGX÷X�

V|\OHQHELOLU�

݁݉݇݅ܿ݁ܩ ൌ െͳͷǡͳʹʹͺ ൅ ͷǡͺͷ͵͸ כ º݈ܽܵ݋ݕܽ݊ܣܳ ሺܳܽݐݎܱ݈݋ݕܽ݊ܣ ൅ ሻΤ݈݋݈ܵ݋ݕܽ݊ܣܳ

൅͹ǡͻͻʹͻ כ ݈݋ݕܽ݊ܣܸ Τ݈݋ݕܻܸ݊ܽ െ Ͳǡʹ͸ͺʹ כ ܻ݁ç݈݅Ȁ݀݁݁ݎݒ ሺͷǤ͹ሻ



���

ùHNLO� ���� %HQ]HWLP� SURJUDPÕQGDQ� HOGH� HGLOHQ� YH� .(..5� \|QWHPL� LOH� KHVDSODQDQ� WHN� úHULWOL� \DQ�

\ROGDNL�JHFLNPH�GH÷HUOHUL

7DEOR������7HN�úHULWOL�\DQ�\RO�KÕ]ODUÕ�LoLQ�PRGHO�VHoLPL�YH�GR÷UXODPDVÕ�

%LOHúHQ ;�'H÷LúNHQL +DWD 5�

� ���� ���� ����

� ���� ���� ����

� ���� ���� ����

� ���� ���� ����

� ���� ���� ����
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7DEOR������7HN�úHULWOL�\DQ�\RO�JHFLNPHVLQL�HWNLOH\HQ�GH÷LúNHQOHULQ�.(..5�\|QWHPL�LOH�DQDOL]L

<DQ�<RO�+Õ]ODUÕ
6WDQGDUGL]H�(]LOPLú�<DQ�

<RO�+Õ]ODUÕ

6DELW ����� ����

<HúLO�'HYUH�6�UHVL ���� ����

(÷LP ����� �����

.DWÕOÕPD�2ODQ�8]DNOÕN ���� ����

$QD\RO�+Õ]Õ ���� ����

<DQ�<RO�+DFPL ����� �����

<DQ� \ROGDNL� KÕ]ODUÕ� HWNLOH\HQ� SDUDPHWUHOHU� LQFHOHQGL÷LQGH� LVH� HQ� oRN� HWNLOH\HQ�

SDUDPHWUHQLQ� \HúLO�GHYUH� V�UHVL� ROGX÷X� J|U�OPHNWHGLU�� <HúLO�GHYUH� V�UHVL�� NDWÕOÕPD�

RODQ�X]DNOÕN�YH�DQD\ROXQ�KÕ]Õ�DUWWÕNoD�\DQ�\ROGDNL�KÕ]ODUÕQ�GD�DUWWÕ÷Õ��H÷LPLQ�YH�\DQ�

\RO�KDFPLQLQ� LVH� WDP�WHUVL�HWNL�J|VWHUGL÷L�VRQXFX�HOGH�HGLOPHNWHGLU��0RGHOGHQ�HOGH�

HGLOHQ� \DQ� \ROGDNL� KÕ]ODU� LoLQ� ED÷ÕQWÕ� 'HQNOHP� ���¶GH�� KHVDSODQDQ� GH÷HUOHULQ�

EHQ]HWLP� SURJUDPÕQGDQ� HOGH� HGLOHQ� KÕ]ODU� LOH� NDUúÕODúWÕUÕOPDVÕ� LVH� ùHNLO� ����¶WH�

YHULOPLúWLU�

݈݋ݕܻ݊ܽ ݄ଓݖ ൌ ͶͲǡͺʹ͸͸ ൅ Ͳǡ͸ͻͳʹ ܻ݁ç݈݅ ݁ݎݒ݁ܦ Τ݅ݏ݁ݎòݏ െ Ͳǡʹͺ͸͹ כ º݅݉ܧ

൅ͲǡͲͲͲͶ כ ଓ݈ଓ݉ܽݐܽܭ ܱ݈ܽ݊ ଓ݈݇݇ܽݖܷ ൅ Ͳǡͳͻͳͳ כ ݈݋ݕܽ݊ܣܸ

െͲǡͲͲͳ͵ כ ݈݋ݕܻ݊ܽܳ ሺͷǤͺሻ
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ùHNLO� ����� %HQ]HWLP� SURJUDPÕQGDQ� HOGH� HGLOHQ� YH� .(..5� \|QWHPL� LOH� KHVDSODQDQ� LNL� úHULWOL� \DQ�

\ROGDNL�KÕ]ODU

+HU� QH� NDGDU� JHQHOGH� KHVDSODPDODUGD� NDWÕOÕP� �]HULQGHNL� DUDoODUÕQ� JHFLNPHOHUL�

LQFHOHQVH� GH� NDWÕOÕP� GHQHWLPL� JLEL� X\JXODPDODU� E�\�N� RUDQGD� DQD\ROGDNL� WDúÕWODUÕQ�

JHFLNPHOHUL�D]DOWPDN�LoLQ�WHUFLK�HGLOHQ�\|QWHPOHUGLU��%X�VHEHSOH�DQD\RO�JHFLNPHVLQL�

HWNLOH\HQ� IDNW|UOHULQ� QHOHU� RODELOHFH÷L� GH� EHQ]HWLP� PRGHOLQLQ� VRQXoODUÕQGD�

EHOLUOHQPH\H�oDOÕúÕOPÕúWÕU��ùHNLO�����¶GD DQD\ROGDNL� WDúÕWODUÕQ�RUWDODPD�JHFLNPHOHULQ�

NDWÕOÕPGDNL�DUDoODUÕ�KÕ]ODUÕQD�YH�DQD\RO�WUDILN�KDFPLQ�NDWÕOÕP�KDFPLQH�RUDQÕQÕQ�HWNLVL�

J|U�OPHNWHGLU�� ùHNLOGHQ� GH� J|U�OHELOHFH÷L� JLEL� DQD\ROXQ� WUDILN� KDFPL� �4DQD\RO��

NDWÕOÕP�WUDILN�KDFPL��4NDWÕOÕP��RUDQÕ�G�úW�NoH�DQD\RO�JHFLNPHOHULQLQ�|QHPOL�RUDQGD�

DUWWÕ÷Õ�DQODúÕOPDNWDGÕU��'L÷HU�ELU�GH÷LúOH�LNL�WUDILN�KDFPL�DUDVÕQGDNL�IDUN�\DQ�\ROGDNL�

V�U�F�OHU� DQD\ROGDNL� V�U�F�OHUL� GXUPD\D�� úHULW� GH÷LúWLUPH\H� \D� GD� \DYDúODPD\D�

]RUODPDNWD� YH�EXQD�ED÷OÕ� RODUDN� GD� DQD\ROXQ� JHFLNPHVL� DUWPDNWDGÕU��'L÷HU� |QHPOL�

ELU� EXOJX� LVH� NDWÕOÕP� DUDoODUÕQÕQ� KÕ]Õ� DUWWÕNoD� DQD\ROGDNL� DUDoODUÕQ� JHFLNPHOHULQLQ�

G�úPHVLGLU�� %X� GD� LNL� DNÕP� DUDVÕQGDNL� KÕ] IDUNOÕOÕ÷Õ� QH� NDGDU� D]VD� LNL� DNÕPÕQ�

ELUELUL\OH�HWNLOHúLPLQLQ�JHUoHNOHúHELOGL÷LQL�J|VWHUPHNWHGLU��



���

ùHNLO ���� øNL�úHULWOL�\DQ�\RO�NDWÕOÕPODUÕQGD�DQD\RO�JHFLNPHVLQH�9\DQ\RO YH�4DQD\RO�4NDWÕOÕP�HWNLVL

$QD\ROGDNL� JHFLNPHOHUGH� DQD\RO� KDFPLQLQ� oRN� E�\�N� ELU� HWNLVL� ROGX÷X�

ELOLQPHNWHGLU��$QD\ROGDNL�DUDo�VD\ÕVÕ�DUWWÕNoD�DQD\ROGDNL�DUDoODUÕQ�KÕ]ODUÕQÕQ�G�úPHVL�

VHEHEL\OH� JHFLNPHOHULQLQ� GH� DUWDELOHFH÷L� V|\OHQHELOLU�� ùHNLO� ����¶GH \DQ� \ROGDQ�

NDWÕODQ� DUDoODUÕQ� KÕ]ODUÕ\OD� DQD\RO� WUDILN� KDFPLQLQ� DQD\ROGDNL� WDúÕWODUÕQ� JHFLNPHOHU�

�]HULQGHNL� HWNLVL� J|U�OPHNWHGLU��ùHNLOGHQ�GH�J|U�OHELOHFH÷L�JLEL�\DQ�\ROGDQ�NDWÕODQ�

DUDoODUÕQ� KÕ]ÕQÕQ� G�ú�N� ROPDVÕ� GXUXPXQGD� DQD\RO� JHFLNPHOHULQLQ� oRN� \�NVHN�

GH÷HUOHU� DODELOHFH÷L� DQODúÕOPDNWDGÕU��%X�GXUXP�|]HOOLNOH� DQD\ROGDNL� WUDILN� WDOHELQLQ�

DUWWÕ÷Õ�GXUXPODUGD�GDKD�EHOLUJLQ�KDOH�JHOPHNWHGLU

ùHNLO����� øNL�úHULWOL�\DQ�\RO�NDWÕOÕPODUÕQGD�DQD\ROGDNL�JHFLNPH\H�9\DQ\RO�YH�4DQD\RO�HWNLVL



���

<DQ� \ROXQ� WHN� úHULWOL� ROGÕ÷X GXUXPODUGD� LVH� DQD\ROGDNL� JHFLNPH\H� \DQ\ROGDNL�

KÕ]ODUÕQ�� DQD\RO KDFPLQLQ� YH� DQD\RO� KDFPLQLQ� \DQ� \RO� KDFPLQH� RUDQÕQ� HWNLVL�ùHNLO�

�����YH�����¶GD�YHULOPLúWLU�

ùHNLO������7HN�úHULWOL�\DQ�\RO�NDWÕOÕPODUÕQGD�DQD\RO�JHFLNPHVLQH�9\DQ\RO�YH�4DQD\RO�4\DQ\RO�HWNLVL

ùHNLO�����¶GH�G�ú�N�\DQ�\RO�KÕ]ODUÕQÕQ�|]HOOLNOH�\DQ�\RO�KDFPLQLQ�DQD\RO�KDFPLQH�

\DNODúWÕ÷ÕQGD�DQD\RO�JHFLNPHVLQH�QHGHQ�ROGX÷X�J|U�OPHNWHGLU�

ùHNLO����� 7HN�úHULWOL�\DQ�\RO�NDWÕOÕPODUÕQGD�DQD\RO�JHFLNPHVLQH�4DQD\RO�YH�9\DQ\RO�HWNLVL



���

ùHNLO�����¶GDQ�LVH�� WHN�úHULWOL�NDWÕOÕPODUGD�DQD\RO�JHFLNPHVLQLQ�LNL�úHULWOL�\DQ \RO�

NDWÕOÕPODUÕQD�NÕ\DVOD�GDKD�D]�J|]OHQGL÷L��ùHNLO��������\DQ�\ROGDNL�V�U�F�OHULQ�KÕ]ODUÕ�

DUWWÕNoD� DQD\ROGDNL� V�U�F�OHULQ� \DYDúOD\DUDN� \RO� YHUPHVL� VHEHEL\OH� GDKD� oRN�

JHFLNPH\H�PDUX]� NDODFD÷Õ� VRQXFX� oÕNPDNWDGÕU�� $\UÕFD� DQD\ROGDNL� WUDILN� KDFPLQLQ�

DUWWÕNoD� DQD\ROGDNL� JHFLNPH\L� DUWÕUDFD÷Õ� EHNOHQPHNWHGLU�� g]HOOLNOH� G�ú�N� \DQ� \RO�

KÕ]Õ�YH�\�NVHN�DQD\RO�KDFPLQGH�DQD\RO�JHFLNPHVLQLQ�DUWPDVÕ�EHNOHQLU��



���

%g/h0�$/7,
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dDOÕúPDGD�RWR\RO�YH\D�oHYUH�\ROX�\DQ \RO�NDWÕOÕPODUÕQÕQ�JHFLNPHOHUL�YH�JHFLNPH�

�]HULQH�HWNL�HGHQ�SDUDPHWUHOHU�LQFHOHQPH\H�oDOÕúÕOPÕúWÕU�EX�ED÷ODPGD�LNL�D\UÕ�\|QWHP�

L]OHQPLúWLU�

�� .ULWLN�DUDOÕN�NDEXO�\|QWHPL�

�� %HQ]HWLP�PRGHOL�NXUJXVX

dDOÕúPD�NDSVDPÕQGD�HOGH�HGLOHQ�EXOJXODU�DúD÷ÕGD�NÕVDFD�VÕUDODQPDNWDGÕU�

�� .ULWLN� DUDOÕN� NDEXO� \|QWHPLQGHQ� DQD\ROGDNL� YH� \DQ \ROGDNL� WDúÕWODUÕQ� RWR\RO�

NDWÕOÕPQD� JHOLú� |]HOOLNOHULQLQ� NDYúDN� NDSDVLWHVL� �]HULQGH� HWNLOL� ROGX÷X�

DQODúÕOPDNWDGÕU��<LQH�NULWLN�DUDOÕN�NDEXO�\|QWHPL�NDSVDPÕQGD�\DSÕODQ�DQDOL]OHU�

DQD\ROGDNL� WDúÕW� KÕ]ODUÕQÕQ� \DQ \ROGDNL V�U�F�OHULQ� DUDOÕN� NDEXO� GDYUDQÕúODUÕ�

�]HULQGH�HWNLOL�RODELOHFH÷LQL�J|VWHUPLúWLU��

�� .ULWLN�DUDOÕN�NDEXO�\|QWHPL�NDSVDPÕQGD�NXOODQÕODQ�7URXWEHFN�ED÷ÕQWÕVÕ�LOH�**��

NX\UXN�PRGHOLGHQ �.LQJVPDQ�\DNODúÕPÕ��HOGH�HGLOHQ�JHFLNPH�GH÷HUOHULQLQ�\DQ

\ROXQ�GR\JXQOXN�GHUHFHVLQLQ�����ROPDVÕ�GXUXPXQD�NDGDU�EHQ]HUOLN�J|VWHUGL÷L��

EX�GH÷HUGHQ�VRQUD�**��NX\UXN�PRGHOLQLQ�GDKD�X]XQ�JHFLNPH�GH÷HUOHUL�YHUGL÷L�

DQFDN� KHU� LNL� PRGHOGHQ� HOGH� HGLOHQ� JHFLNPHOHULQ� GH� GR\JXQOXN� GHUHFHVL� �¶H�

\DNODúWÕNoD�oRN�\�NVHN�GH÷HUOHU�DOGÕ÷Õ� �VRQVX]D�\DNÕQVDGÕ÷Õ��J|U�OP�úW�U��%X�

GD�KHU�LNL�PRGHOLQ�GD\DQGÕ÷Õ�NX\UXN�NXUDPÕQÕQ�|]HOOLNOH�\DQ \RO�WDOHEL�DUWWÕNoD�

JHFLNPHOHUL�PRGHOOHPHGH�\HWHUVL]�NDOGÕ÷ÕQÕ�J|VWHUPHNWHGLU��

�� $,0681� SURJUDP� NXOODQÕODUDN� \DSÕODQ� EHQ]HWLP� PRGHOLQGH� \DQ \ROGDNL

JHFLNPHOHULQ� E�\�N� RUDQGD� \DQ \RO� WDúÕWODUÕQÕQ� KÕ]ODUÕQD� ED÷OÕ� ROGX÷X�

J|U�OP�úW�U�� *HFLNPH\L� HWNLOH\HQ� GL÷HU� |QHPOL� SDUDPHWHU� LVH DQD\ROGD� VD÷�

úHULWWH�EXOXQDQD�WDúÕW�VD\ÕVÕQÕQ�RUWD�YH�VRO�úHULWWH�EXOXQDQ WDúÕW�VD\ÕVÕQD�RUDQÕGÕU��

%XUDGDQ� GD� J|U�OHELOHFH÷L� JLEL� RWR\RO� NDWÕOÕPODUÕQÕQ� NDSDVLWH� YH� EDúDUÕPODUÕ�



���

GDKD�oRN�DQD\ROXQ�VD÷�úHULGLQGHNL�WUDILN�DNÕPÕQÕQ�|]HOOLNOHULQH�ED÷OÕGÕU�

�� 'L÷HU� ELU� SDUDPHWUH LVH� DQD\ROGDNL� WUDILN� DNÕPÕ� LOH� \DQ� \RO� WDOHEL� DUDVÕQGDNL�

RUDQGÕU�� %HNOHQLOG÷L� JLEL� DQD\ROGDNL� WUDILN� KDFPL� LNL� DNÕP� DUDVÕQGDNL� RUDQ

E�\�G�NoH�\DQL�DQD\ROGDNL�WUDILN�KDFPL�\DQ�\ROGDNL�WUDILN�WDOHELQH�J|UH�GDKD�

\�NVHN� ELU� GH÷HU� DOGÕ÷ÕQGD� JHFLNPHOHULQD� DUWWÕ÷Õ� DQFDN� \DQ \RO� WUDILN� KDFPL�

DQD\RO� WUDILN� KDFPLQH� \DNODúWÕoD� JHFLNPHOHULQ� D]DOGÕ÷Õ� J|U�OPHNWHGLU�� %X�

VRQXo� %XQNHU� YH� 7URXWEHFN� WDUDIÕQGDQ� GD� RUWD\D� NRQXODQ� VÕQÕUOÕ� |QFHOLN�

NRúXOXQXQ�G�ú�Q�OHQGHQ�GDKD�HWNLOL�ROGX÷XQX�NDQÕWOD\DQ�ELU�XQVXUGXU��

�� $QDOL]OHUGHQ� HOGH� HGLOHQ� GL÷HU� ELU� VRQXo� GD� EHNOHQLOGL÷L� JLEL� NDWÕOÕP� úHULGL�

X]XQOX÷X�DUWÕNoD�\DQ \RO�JHFLNPHOHULQLQ�G�úPHVLGLU�

<XNDUÕGDQ� GD� J|U�OHELOHFH÷L� JLEL� \DQ \ROGDNL� WUDILN� KÕ]Õ�\DQ \RO� JHFLNPHVLQL�

HWNLOH\HQ� HQ� |QHPOL� SDUDPHWUHOHU� DUDVÕQGD� \HU� DOPDNWDGÕU�� dDOÕúPDGD� KÕ]ÕQ�

�]HULQGH� HWNLOL� RODQ� XQVXUODU� GD� \LQH� EHQ]HWLP� SURJUDPÕ� \DUGÕPÕ� LOH�

GH÷HUOHQGLULOPH\H� oDOÕúÕOPÕúWÕU�� +Õ]� GH÷HUL� �]HULQGH� HWNLOL� RODQ� SDUDPHWUHOHU�

LQFHOHQGL÷LQGH�HQ�LOJL�oHNLFL�RODQ�SDUDPHWUHQLQ�DNÕP�\XNDUÕ�WUDILN�ÕúÕ÷ÕQD�DLW�\HúLO�

�GHYUH� V�UHVLQLQ� ROGX÷X� J|U�OPHNWHGLU�� <HúLO�GHYUH� V�UHVL� DUWWÕNoD� WDúÕWODUÕQ�

KÕ]ODUÕ� GD� DUWPDNWD� YH� EX� KÕ]ODUOD� RWR\RO� NDWÕOÕPODUÕQD� HULúWLNOHULQGH� DQD\ROGDNL�

WUDILN� DNÕPÕ� LoHULVLQGHNL� DUDOÕNODUD� GDKD� UDKDW� JLULú� \DSDELOPHNWH� YH� DQD\ROGDNL�

WUDIL÷L�GDKD�D]�HWNLOHPHNWHGLUOHU��

dDOÕúPD� VRQXFXQGD� \DQ� \RO� NDWÕOÕPODUÕQGDNL� JHFLNPHOHULQ� HQ� D]D�

LQGLULOHELOPHVL� LoLQ� NDWÕOÕPD� JHOHQ� DUDoODUÕQ� KÕ]ODUÕQÕQ� RWR\ROGDNL� WDúÕWODUÕQ�

KÕ]ODUÕQD� \DNODúPDVÕQÕQ� |QHPOL� ELU� HWPHQ� ROGX÷X� J|U�OPHNWHGLU�� $\QÕ� úHNLOGH�

\DQ \ROGDNL� WDúÕWODUÕQ� KÕ]ODUÕ� DQD\ROGDNL� WDúÕWODUÕQ� KÕ]ODUÕQD� \DNODúWÕNoD� DQD\RO�

JHFLNPH�GH÷HULQLQ�GH�G�úW�÷��DQODúÕOPDNWDGÕU��%X�EHQ]HU�KÕ]ODUGD�KDUHNHW�HGHQ

DNÕPODUGD�EXOXQDQ�V�U�F�OHULQ�X\JXQ�DUDOÕNODUD�GDKD�UDKDW�JLULú�\DSDELOPHOHULQH�

RODQDN�VD÷ODPDNWDGÕU� %XUDGDQ�\ROD�oÕNDUDN�\DQ \RO� WUDILN� WDOHELQLQ�G�ú�N�YH\D�

RUWD� KDFLP� GH÷HUOHULQ� VDKLS� ROGX÷X� NRúXOODUGD� P�PN�Q� ROGX÷XQFD� NDWÕOÕP�



���

|QFHVLQGH� \HU� DODQ� WUDILN ÕúÕNODUÕQGDNL� \HúLO�GHYUH� V�UHVL� RUDQÕQÕQ� \�NVHN�

WXWXOPDVÕQGD�\DUDU�ROGX÷X�G�ú�Q�OPHNWHGLU��

%X� oDOÕúPDGD� DQD\ROGD� YH \DQ \ROGDNL� WUDILN� DNÕPODUÕQÕQ� VDGHFH�

RWRPRELOOHUGHQ� ROXúWX÷X� YDUVD\ÕOPÕú� D÷ÕU� DUDo� HWNLVL� GLNNDWH� DOÕQPDPÕúWÕU��

6RQUDNL� oDOÕúPDODUGD� D÷ÕU� DUDoODUÕQ� JHFLNPHOHULQ� �]HULQGHNL� HWNLVLQLQ�

DUDúWÕUÕOPDVÕQGD�E�\�N�\DUDU�ROGX÷X�G�ú�Q�OPHNWHGLU�



���
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$GDPV�� :�� )�� ������� 5RDG� WUDIILF� FRQVLGHUHG� DV� D� UDQGRP� VHULHV� /RQGUD�

,QVWLWXWLRQ�RI�&LYLO�(QJLQHHUV�

$NFHOLN�� 5�� �������� 6SHHG�IORZ� DQG� EXQFKLQJ� PRGHOV� IRU XQLQWHUUXSWHG�

IORZV� 7UDQVSRUWDWLRQ�5HVHDUFK�%RDUG��WK�,QWHUQDWLRQDO�6\PSRVLXP�RQ�+LJKZD\�

&DSDFLW\�DQG�4XDOLW\�RI�6HUYLFH��<RNRKDPD��-DSDQ� �����

$NoHOLN�YH�$VVRFLDWHV��������� DD6,'5$�8VHU�*XLGH��0HOERXUQH��$XVWUDOLD��$NoHOLN�

DQG�DVVRFLDWHV�3W\ /WG�

$NoHOLN�� 5�� �������� 5RXQGDERXWV�� &DSDFLW\� DQG� SHUIRUPDQFH� DQDO\VLV�� $55%�

5HVHDUFK�5HSRUW��$55������9HUPRQW��$XVWUDOLD�

$NoHOLN��5����������6SHHG�IORZ�DQG�EXQFKLQJ�UHODWLRQVKLSV�IRU�XQLQWHUUXSWHG�IORZV��

,Q ��WK�&RQIHUHQFH�RI�$XVWUDOLDQ�,QVWLWXWH RI�7UDQVSRUW�5HVHDUFK��&$,75��������

8QLYHUVLW\�RI�6RXWK�$XVWUDOLD��$GHODLGH��$XVWUDOLD� ����������������

$NoHOLN��5��YH�&KXQJ��(����������&DOLEUDWLRQ�RI�WKH�EXQFKHG�H[SRQHQWLDO�GLVWULEXWLRQ�

RI�DUULYDO�KHDGZD\V��5RDG�DQG�7UDQVSRUW�5HVHDUFK��� �����������

$VJKDU]DGHK��0��YH .RQG\OL��$����������&RPSDULVRQ�RI�KLJKZD\�FDSDFLW\�HVWLPDWLRQ�

PHWKRGV� 7UDQVSRUWDWLRQ�5HVHDUFK�5HFRUG� �����������������

%XOXW�� (� YH� $OÕQ�� $�� �������� .ÕVPL� HQ� N�o�N� NDUHOHU� UHJUHV\RQ� \|QWHPL�

DOJRULWPDODUÕQGDQ�1LSDOV�YH�3/6�� .HUQHO�DOJRULWPDODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕ�YH�ELU�

X\JXODPD��'RNX]�(\O�O�hQLYHUVLWHVL� øNWLVDGL�YH� øGDUL�%LOLPOHU�)DN�OWHVL�'HUJLVL��

�� �������������

%XQNHU�� -��0�� ������� 0LFURVFRSLF�PRGHOOLQJ� RI� IUHHZD\� RSHUDWLRQV� 'RNWRUD�7H]L��

4XHHQVODQG�8QLYHUVLW\�RI�7HFKQRORJ\��%ULVEDQH��$YXVWUDO\D�



���

%XQNHU�� -� YH 7URXWEHFN��5�� ��������3UHGLFWLRQ�RI�PLQRU�VWUHDP�GHOD\V� DW� D� OLPLWHG�

SULRULW\�IUHHZD\�PHUJH��7UDQVSRUWDWLRQ�5HVHDUFK�3DUW�%��0HWKRGRORJLFDO� �� �����

��������

&H\KDQ� <L÷LWHU�� g�� YH� 7DQ\HO�� 6�� �������� /DQH� E\� ODQH� DQDO\VLV� RI� YHKLFOH� WLPH

KHDGZD\V� � &DVH� VWXG\� RI� ,]PLU� ULQJ� URDGV� LQ� 7XUNH\�� .6&(� -RXUQDO� RI� &LYLO�

(QJLQHHULQJ���� ���������������

&H\KDQ�� g�� �������� 0RGHOOLQJ� RI� WUDIILF� IORZ� LQWHUDFWLRQV� DW� XQLQWHUUXSWHG� IORZ�

IDFLOLWLHV� <�NVHN�/LVDQV�7H]L� 'RNX]�(\O�O�hQLYHUVLWHVL��ø]PLU�

&KDXGKU\��0��6� YH 5DQMLWNDU��3��������� &DSDFLW\�DQDO\VLV�RI�VLJQDOLVHG LQWHUVHFWLRQ�

XVLQJ� PLFUR�VLPXODWLRQ� 'RNWRUD� 7H]L�� 8QLYHUVLW\� RI� $XFNODQG�� $XFNODQG�� <HQL�

=HOODQGD�

&RRSHU��'��)���6PLWK��:� YH %URDGLH��9�� ��������7UDIILF� VWXGLHV� DW�7�-XQFWLRQV� ����

7KH�HIIHFW�RI�DSSURDFK�VSHHG�RQ�PHUJLQJ�JDS�DFFHSWDQFH��7UDIILF�(QJLQHHULQJ�DQG�

&RQWURO������������������

&RúNXQ�� )��� dHOLN� .��� dDOÕúNDQHOOL� 6�� 3�� YH� 7DQ\HO�� 6�� ������� 6LQ\DOL]H� DUWHUOHUGH�

DUDo� WDNLS� DUDOÕNODUÕQ� PHVDIH\H� YH� GHYUH� V�UHVLQH� ED÷OÕ� GH÷LúLPL�� 3DPXNNDOH�

hQLYHUVLWHVL�0�KHQGLVOLN�%LOLPOHUL�'HUJLVL���� �������������

&RZDQ��5��-����������8VHIXO�KHDGZD\�PRGHOV� 7UDQVSRUWDWLRQ�5HVHDUFK� �����������

����

&RZDQ��5��-����������7KH�XQFRQWUROOHG�WUDIILF�PHUJH��-RXUQDO�RI�$SSOLHG�3UREDELOLW\��

�� �������������

dDOÕúNDQHOOL� 6� 3� YH 7DQ\HO� 6� ������� ,QYHVWLJDWLRQ RI YHKLFOH EXQFKLQJ DW

VLJQDOL]HG DUWHULDOV LQ 7XUNH\� &DQDGLDQ -RXUQDO RI &LYLO (QJLQHHULQJ� �� ����

��������



���

'DZVRQ��5��)� YH &KLPLQL��/��$����������7KH�K\SHUODQJ�SUREDELOLW\�GLVWULEXWLRQ�± $�

JHQHUDOL]HG�WUDIILF�KHDGZD\�PRGHO� +LJKZD\�5HVHDUFK�%RDUG��������������

'UHZ�� '�� 5��� /D0RWWH�� /�� 5��� %XKU�� -�� +�� YH� :DWWOHZRUWK�� -�� $�� �������� *DS�

DFFHSWDQFH�LQ�WKH�IUHHZD\�PHUJLQJ�SURFHVV� +LJKZD\�5HVHDUFK�5HFRUG� ����������

)HOGPDQ�� 2�� �������� 7KH� *(+� PHDVXUH� DQG� TXDOLW\� RI� WKH� KLJKZD\� DVVLJQPHQW�

PRGHOV� $VVRFLDWLRQ�IRU�(XURSHDQ�7UDQVSRUW�DQG�&RQWULEXWRUV�������

)ODQQHU\��$���(OHIWHULDGRX��/���.R]D��3��YH�0F)DGGHQ�� -�� ��������6DIHW\��GHOD\�DQG�

FDSDFLW\�RI�VLQJOH�ODQH�URXQGDERXWV�LQ�WKH�8QLWHG�6WDWHV��7UDQVSRUWDWLRQ�5HVHDUFK�

%RDUG��������������±����

)ULFNHU�� -��� *XWLHUUH]�� 0�� YH� 0RIIHW�� '�� �������� $FHHSWDQFH�� ZDLW� WLPH� DQG� ULVN�

DFHUVLRQ� DW� XQVLJQDOL]HG� LQWHUVHFWLRQV�� ,QWHUVHFWLRQV� :LWKRXW� 7UDIILF� 6LJQDOV� ,,��

%RFKXP��$OPDQ\D����������

*HGL]OLR÷OX��(����������'HQHWLPVL]�NDYúDNODUGD�\DQ\RO�V�U�F�OHULQLQ�GDYUDQÕúODUÕQD�

J|UH� SUDWLN� NDSDVLWH� VDSWDQPDVÕ� LoLQ� ELU� \|QWHP� 'RNWRUD�7H]L�� øVWDQEXO�7HNQLN�

hQLYHUVLWHVL��øVWDQEXO�

*HGL]OLR÷OX�� (�� YH� <D\OD�� <�� �������� .RQWUROV�]� HúG�]H\� NDYúDNODUGD� JLULú� DUDOÕ÷Õ�

NDYUDPÕ� 7�UNL\H�øQúDDW�0�KHQGLVOL÷L����7HNQLN�.RQJUHVL����������

*HUORXJK�� '�� /�� YH +XEHU��0�� -�� �������� 7UDIILF� IORZ� WKHRU\�� +�� 3�� 2UODQG�� �(G���

6SHFLDO� 5HSRUW� ����7UDQVSRUWDWLRQ� 5HVHDUFK� %RDUG� LoLQGH� ��������:DVKLQJWRQ��

'&��1DWLRQDO�5HVHDUFK�&RXQFLO�

*LXIIUq��2���*UDQj��$���0DULQR��6��� YH�*DODWLRWR�� )�� ��������0LFURVLPXODWLRQ�EDVHG�

SDVVHQJHU� FDU� HTXLYDOHQWV� IRU� KHDY\� YHKLFOHV� GULYLQJ� WXUER�

URXQGDERXWV� 7UDQVSRUW� �� �������������



���

*RRJOH�(DUWK��(ULúLP�DGUHVL� KWWSV���ZZZ�JRRJOH�FRP�HDUWK

*UHHQVKLHOGV�� %�� '�� �������� $SSOLFDWLRQ� RI� VWDWLVWLFDO� VDPSOLQJ� PHWKRGV� WR� WUDIILF�

SHUIRUPDQFH� DW� XUEDQ� LQWHUVHFWLRQV� +LJKZD\� 5HVHDUFK� %RDUG� 3URFHHGLQJV� ����

��������

+DJULQJ�� 2�� �������� 7KH� 8VH� RI� WKH� &RZDQ� 0�� 'VLWULEXWLRQ� IRU� 0RGHOOLQJ�

5RXQGDERXW�)ORZ��7UDIILF�(QJLQHHULQJ�	�&RQWURO������������������

+DJULQJ�� 2�� �������� 9HKLFOH�YHKLFOH� LQWHUDFWLRQV� DW� URXQGDERXWV� DQG� WKHLU�

LPSOLFDWLRQV� IRU� WKH�HQWU\�FDSDFLW\� 'RNWRUD�7H]L��/XQG�,QVWLWXWH�RI�7HFKQRORJ\��

øVYHo�

+DOO��)��/���+XUGOH��9��)��YH�%DQNV�� -��+�� �������� 6\QWKHVLV�RI� UHFHQW�ZRUN�RQ� WKH�

QDWXUH�RI�VSHHG� IORZ�DQG�IORZ� RFFXSDQF\��RU�GHQVLW\��UHODWLRQVKLS�RQ�IUHHZD\V��

7UDQVSRWDWLRQ�5HVHDUFK�5HFRUG������������� ���

+ZDQJ��6�<��YH 3DUN��&��+�� ��������0RGHOLQJ�RI� WKH�JDS�DFFHSWDQFH�EHKDYLRU�DW� D�

PHUJLQJ� VHFWLRQ� RI� XUEDQ� IUHHZD\��7KH�(DVWHUQ�$VLD� 6RFLHW\� IRU� 7UDQVSRUWDWLRQ�

6WXGLHV����������± �����

.LQJPDQ�� -�� )�� &�� �������� 7KH� VLQJOH� VHUYHU� TXHXH� LQ� KHDY\� WUDIILF��0DWKHPDWLFDO�

3URFHHGLQJV�RI�WKH�&DPEULGJH�3KLORVRSKLFDO�6RFLHW\� ����������������

/DVVDUUH��6���/HMHXQH��3��YH�'HFUHW��-��&����������*DS�DFFHSWDQFH�DQG�ULVN�DQDO\VLV�DW�

XQVLJQDOLVHG�LQWHUVHFWLRQV� :��%ULORQ��(G�� ,QWHUVHFWLRQV�:LWKRXW�7UDIILF�6LJQDOV�,,

LoLQGH �����������+HLGHOEHUJ��$OPDQ\D��6SULQJHU�9HUODJ�

/HLVFK��-����������&DSDFLW\�DQDO\VLV�WHFKQLTXHV�IRU�GHVLJQ�DQG�RSHUDWLRQ�RI�IUHHZD\�

IDFLOLWLHV��:DVKLQJWRQ��'&��)HGHUDO�+LJKZD\ $GPLQLVWUDWLRQ��2IILFHV�RI�5HVHDUFK�

DQG�'HYHORSPHQW�



���

/HUWZRUDZDQLFK�� 3�� YH� (OHIWHULDGRX�� /�� ������� $� PHWKRGRORJ\� IRU� HVWLPDWLQJ�

FDSDFLW\� DW� UDPS� ZHDYHV� EDVHG� RQ� JDS� DFFHSWDQFH� DQG� OLQHDU� RSWLPL]DWLRQ��

7UDQVSRUWDWLRQ�5HVHDUFK�3DUW�%��0HWKRGRORJLFDO� �� ��������±����

/XWWLQHQ�� 5�� 7�� �������� 6WDWLVWLFDO� DQDO\VLV� RI� YHKLFOH� WLPH� KHDGZD\V� ���� %DVNÕ���

6DDULM�DUYL��)LOODQGL\D��*XPPHUXV�3ULQWLQJ�

0DNLJDPL�� <�� YH�0DWVXR�� 7�� �7HPPX]�� ������� $� PHUJLQJ� SUREDELOLW\� FDOFXODWLRQ�

PHWKRG� FRQVLGHULQJ� PXOWLSOH� PHUJLQJ� SKHQRPHQD� 7UDQVSRUWDWLRQ� DQG� 7UDIILF�

7KHRU\� ��WK�,QWHUQDWLRQDO�6\PSRVLXP�RQ�7UDQVSRUWDWLRQ�DQG�7UDIILF�7KHRU\� ���

���

0RRUH�� 5�� /�� �������� 3V\FKRORJLFDO� IDFWRUV� RI� LPSRUWDQFH� LQ� WUDIILF� HQJLQHHULQJ��

3UHVHQWHG�DW ,QWHUQDWLRQDO 6WXG\�:HHN�LQ�7UDIILF�(QJLQHHULQJ��6WUHVD� ,WDO\������

2IILFH� 6XSSRUW�� ([FHO� IRUPXODV� DQG� IXQFWLRQV�� 5$1'� IXQFWLRQ�� ���� 1LVDQ� �������

(ULúLP�DGUHVL� KWWSV���VXSSRUW�PLFURVRIW�FRP�HQ�XV�RIILFH�UDQG�IXQFWLRQ��FEID����

�����������G������HD�I�EH��

3RODW�� (�� �������� 6D÷ODP� NÕVPL� HQ� N�o�N� NDUHOHU� UHJUHV\RQ� DQDOL]LQGH� \HQL�

\DNODúÕPODU� 'RNWRUD�7H]L��+DFHWWHSH�hQLYHUVLWHVL��$QNDUD�

5RHVV�� 5�� 3�� YH�8OHULR�� -��0�� �������� &DSDFLW\� RI�5DPS�)UHHZD\� -XQFWLRQV�� )LQDO�

5HSRUW��1&+53�3URMHFW������ 7UDQVSRUWDWLRQ�7UDLQLQJ�DQG�5HVHDUFK�&HQWHU��1<��

%URRNO\Q��3RO\WHFKQLF�8QLYHUVLW\�

6XOOLYDQ�� '�� 3� YH� 7URXWEHFN�� 5�� -�� �������� 7KH� XVH� RI� &RZDQ
V� 0�� KHDGZD\�

GLVWULEXWLRQ� IRU� PRGHOOLQJ� XUEDQ� WUDIILF� IORZ� 7UDIILF� HQJLQHHULQJ� 	�

FRQWURO� ��������

6]ZHG��1��YH 6PLWK��1��0�� ��������*DS�DFFHSWDQFH�DQG�PHUJLQJ��$XVWUDOLDQ�5RDG�

5HVHDUFK�%RDUG��$55%��&RQIHUHQFH���WK��$GHODLGH� � ���������± �����



���

ùDKLQ��0����������7�UNL\H¶GH�%|O�QP�ú�<ROODUÕQ�7UDILN�*�YHQOL÷LQH�(WNLVL� <�NVHN�

/LVDQV�7H]L��øVWDQEXO�7HNQLN�hQLYHUVLWHVL��øVWDQEXO�

7DQ�� +��� <DQJ�� ;�� YH� :X�� $�� �������� ,Q LQWHOOLJHQW DQG LQWHJUDWHG VXVWDLQDEOH

PXOWLPRGDO WUDQVSRUWDWLRQ V\VWHPV� 6RFLDO DQG %HKDYLRUDO 6FLHQFHV� ��� �����

�����

7DQQHU�� -�� &�� �������� $� 7KHRUHWLFDO� $QDO\VLV� RI� 'HOD\V� DW� DQ� 8QFRQWUROOHG�

,QWHUVHFWLRQ��%LRPHWULND���� ����������������

7DQ\HO�� 6�� �������� 7�UNL\H¶GHNL� G|QHO� NDYúDNODU� LoLQ� NDSDVLWH� KHVDS� \|QWHPL��

'RNWRUD�7H]L��øVWDQEXO�7HNQLN�hQLYHUVLWHVL��øVWDQEXO�

7UDQVSRUWDWLRQ� 5HVHDUFK� %RDUG� �������� +LJKZD\� &DSDFLW\� 0DQXDO�� :DVKLQJWRQ��

'�&���7UDQVSRUWDWLRQ�5HVHDUFK�%RDUG��1DWLRQDO�5HVHDUFK�&RXQFLO��86$�

7UDQVSRUWDWLRQ� 5HVHDUFK� %RDUG� �������� +LJKZD\� &DSDFLW\� 0DQXDO� :DVKLQJWRQ��

'�&���7UDQVSRUWDWLRQ�5HVHDUFK�%RDUG��1DWLRQDO�5HVHDUFK�&RXQFLO��86$�

7URXWEHFN��5��-����������$�UHYLHZ�RQ�WKH�SURFHVV�WR�HVWLPDWH�WKH�&RZDQ�0��KHDGZD\�

GLVWULEXWLRQ�SDUDPHWHUV��7UDIILF�(QJLQHHULQJ�	�&RQWURO�������������������

7URXWEHFN�� 5�� -�� �������� 7KH� FDSDFLW\� RI� D� OLPLWHG� SULRULW\� PHUJH�� 3K\VLFDO�

,QIUDVWUXFWXUH�&HQWUH�5HVHDUFK�5HSRUW� �� ������������

7URXWEHFN�� 5�� -�� YH� .DNR�� 6�� �������� /LPLWHG� SULRULW\� PHUJH� DW� XQVLJQDOL]HG�

LQWHUVHFWLRQV� 7UDQVSRUWDWLRQ� 5HVHDUFK� 3DUW� $�� 3ROLF\� DQG� 3UDFWLFH� ��� �������

��������

7URXWEHFN��5��YH�%ULORQ��:�� ��������8QVLJQDOL]HG� LQWHUVHFWLRQ� WKHRU\��7UDIILF�)ORZ�

7KHRU\�$�6WDWH RI�$UW�5HSRUW��� ����������



���

7XQo��$��������� 7UDILN�P�KHQGLVOL÷L�YH�X\JXODPDODUÕ��$QNDUD��$VLO�<D\ÕQ�'D÷ÕWÕP�

8EHU��&��%��YH�+RIIPDQQ��(��5����������(IIHFW�RI�DSSURDFKLQJ�YHKLFOH�VSHHG�RQ�JDS�

DFFHSWDQFH�� $XVWUDOLDQ� 5RDG� 5HVHDUFK� %RDUG� �$55%�� &RQIHUHQFH�� ��WK��

&DQEHUUD���� �������������

8OX�� ø�� 0��� 7DQ\HO�� 6��� '�QGDU�� 6�� YH� *|NDúDU�� ,�� �������� ,úÕNOÕ� NDYúDNWDQ� D\UÕODQ�

WDúÕWODUÕQ� RWR\RO� NDWÕOÕPODUÕQÕQ� EDúDUÕPÕ� �]HULQGHNL� HWNLOHULQLQ� LQFHOHQPHVL��

7002%�ø02������8ODúWÕUPD�.RQJUHVL�%LOGLUL�.LWDEÕ����������

:HVWSKDO�� 6�� �������� &DSDFLW\� RI� IUHHZD\� RQ�UDPSV� RQ� *HUPDQ�

PRWRUZD\V� 7KH 6HFRQG� ,QWHUQDWLRQDO� 6\PSRVLXP�2Q�+LJKZD\�&DSDFLW\� �� ����

����

;XH��<���.DQJ��6�� -���/X��:��=��YH�+H��+��'�� ��������(QHUJ\�GLVVLSDWLRQ�RI� WUDIILF�

IORZ� DW� DQ� RQ�UDPS� 3K\VLFD� $�� 6WDWLVWLFDO�0HFKDQLFV� DQG� LWV� $SSOLFDWLRQV� ���

��������������

<DVODQ��*��������� 2WR\RO�YH�HNVSUHV�\ROODUGD�NDWÕOÕP�GHQHWLPL��<�NVHN�/LVDQV�7H]L��

3DPXNNDOH�hQLYHUVLWHVL��'HQL]OL�

<DúDU�� ,�� �������� 'HYHORSPHQW� DQG� HYDOXDWLRQ� RI� IHHGEDN�EDVHG� IUHHZD\� UDPS�

PHWHULQJ�VWUDWHJLHV� 'RNWRU�7H]L��7KH�6WDWH�8QLYHUVLW\�RI�1HZ�-HUVH\��5XWJHUV�

<D\OD��1����������.DUD\ROX�0�KHQGLVOL÷L��øVWDQEXO��%LUVHQ�<D\ÕQHYL�

<L÷LW�� %�� �������� $UDo� NRPSR]LV\RQXQXQ� úHKLULoL� WUDILN� DNÕPODUÕQGDNL� HWNLOHULQLQ�

LQFHOHQPHVL��<�NVHN�/LVDQV�7H]L��'RNX]�(\O�O�hQLYHUVLWHVL��ø]PLU�


