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%X WH]L� KD]ÕUODUNHQ� GHVWH÷LQL� HVLUJHPH\HQ�� ILNLUOHULPL� SHNLúWLUHQ� WH]� GDQÕúPDQÕP�'U��%LUJ�O�dRODNR÷OX¶QD�� WH]� LOH� LOJLOL� ILNLUOHULPLQ� JHOLúPHNWH� ROGX÷X� OLVDQV�VW�� G|QHPL� ER\XQFD�H÷LWLPLPGH� HPH÷L� JHoPLú� W�P� %LOJLVD\DU� 2UWDPÕQGD� 7DVDUÕP� %LOLP� 'DOÕ� KRFDODUÕPD�WHúHNN�U��ERUo�ELOLULP��
7H]LPL� KD]ÕUODUNHQ� EHQGHQ� KLoELU� \DUGÕPÕ� YH� DQOD\ÕúÕ� HVLUJHPH\HQ� VHYJLOL� SDWURQODUÕP�0HKPHW .�W�No�R÷OX�YH�(UWX÷�8oDU¶D�YH�DUNDGDúODUÕPD�WHúHNN�U�HGHULP��
6HYJLOL D÷DEH\LP�� DQQHP� YH� EDEDPD� KHU� ]DPDQ� \DQÕPGD� ROGXNODUÕQÕ� KLVVHWWLUGLNOHUL� LoLQ�WHúHNN�U HGHULP��
(\O�O���������������������������������������������������������������������������������������������������������������������+DQGH�.|NVDO�
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dD÷GDú PLPDULGH�GLMLWDO�PHG\D�DUDoODUÕ��WHPVLOH�\|QHOLN�ELU�DUDo�ROPDNWDQ�oRN��WDVDUÕP�DPDoOÕ�NXOODQÕOPDNWDGÕU�� %LOJLVD\DU� GHVWHNOL� WDVDUÕP� DODQÕQGD� ����¶OÕ� \ÕOODUGDQ� EX� \DQD� DNDGHPLN�oDOÕúPDODU�\DSÕOPDNWDGÕU��)DNDW�EX�WHNQRORMLOHUL�PLPDUL�SUDWLNWHNL�NXOODQÕPODUÕ�����¶OÕ�\ÕOODUD�GD\DQÕU��%LOJLVD\DU�GHVWHNOL�WHNQRORMLOHULQ�PLPDUOÕNWD�WDVDUÕP�YH��UHWLP�V�UHoOHULQGH�NROD\OÕN�VD÷ODGÕ÷Õ� ELU� JHUoHNWLU��gQHPOL� RODQ�PLPDUODUÕQ� EX� WHNQRORMLOHUL� QDVÕO� ELoLPOHU� �UHWPHN� LoLQ�KDQJL� DúDPDODUGD� NXOODQGÕNODUÕGÕU�� %LOJLVD\DU� WHNQRORMLOHULQLQ� PLPDUOÕNWDNL� NXOODQÕPODUÕ� WH]�NDSVDPÕQGD�GLMLWDO�WDVDUÕP�YH��UHWLP�WHNQRORMLOHUL�EDúOÕNODUÕQGD�LQFHOHQPLúWLU��
%LOJLVD\DU� GHVWHNOL� WDVDUÕP� WHNQRORMLOHUL�� ELoLP� YH� ELoLPLQ� G|Q�ú�POHUL� �]HULQH� DOWHUQDWLIOHU��UHWLU�� 'LMLWDO� WDVDUÕP� \|QWHPOHULQL� SURMH� V�UHoOHULQH� GDKLO� HGHQ� PLPDUODUÕQ� GHQH\VHO� YH�SUDWLNWHNL�X\JXODPDODUÕ��PLPDUÕQ�\DSÕP�HQG�VWULVLQGHNL�\HULQLQ�WDQÕPÕQÕQ�\HQLGHQ�\DSÕOPDVÕ�JHUHNWL÷LQL�J|VWHUPLúWLU��
8\JXODQDQ� |UQHNOHU� GDKLOLQGH� GLMLWDO� WHNQRORMLOHULQ� NXOODQÕPÕQGD� WDVDUÕP� YH� �UHWLP�V�UHoOHULQLQ� Lo� LoH� JHoWL÷L� J|U�OPHNWHGLU�� $ODQ� oDOÕúPDVÕQGD� GLMLWDO� WHNQRORMLOHUL� NXOODQDQ�RILVOHULQ�SURMHOHULQGHQ�|UQHNOHU�YHULOHUHN�NXOODQÕODQ�\|QWHPOHU�DoÕNODQPÕúWÕU��
'LMLWDO� WDVDUÕP� WHNQLNOHUL�� NDYUDPVDO� ELoLPVHO� YH� WHNWRQLN� NHúLIOHU� LoLQ� ELOLQPHGLN� DODQODU�DoDUDN� \HQL� ELU� PLPDUL� PRUIRORML� \DUDWPDNWDGÕUODU�� 'LMLWDO� WDVDUÕP� YH� �UHWLP� V�UHoOHUL�GLVLSOLQOHU�DUDVÕ� LúELUOLNoL�ELU�oDOÕúPD\Õ�JHUHNWLUPHNWHGLU��%X�V�UHoWH�PLPDU��IDUNOÕ�GLVLSOLQOHU�DUDVÕQGD�ELOJL�RUJDQL]DV\RQXQX�\|QHWHQ�ELOJL�XVWDVÕ�RODUDN�DQÕOPD\D�EDúODPÕúWÕU��
�
$QDKWDU� NHOLPHOHU� GLMLWDO� WDVDUÕP� YH� �UHWLP� WHNQRORMLOHUL�� GLMLWDO� PLPDUOÕN�� WDVDUÕP�\|QWHPOHUL�
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,Q�FRQWHPSRUDU\�DUFKLWHFWXUH��GLJLWDO�PHGLD�WRROV�DUH�QRW�RQO\�XVHG�IRU�UHSUHVHQWDWLRQ�EXW�DOVR�IRU WKH�SXUSRVH�RI�GHVLJQ��$FDGHPLF�UHVHDUFK�VWXGLHV�DUH�EHLQJ�PDGH�LQ�WKH�ILHOG�RI�FRPSXWHU�DLGHG�GHVLJQ�VLQFH�����V��+RZHYHU��WKH�DSSOLFDWLRQ�RI�WKHVH�WHFKQRORJLHV�LQ�DUFKLWHFWXUH�FRXOG�RQO\�EH�SHUIRUPHG�LQ�����V��,W�LV�D�IDFW�WKDW�FRPSXWHU�DLGHG�WHFKQRORJLHV�RSHQHG�WKH�ZD\�IRU�QHZ� RSSRUWXQLWLHV� LQ� DUFKLWHFWXUDO� GHVLJQ� DQG� PDQXIDFWXULQJ� SURFHVV�� 7KH� PRVW� LPSRUWDQW�LVVXH� LV� WKH� ZD\� DQ� DUFKLWHFW� XVHV� WKHVH� WRROV� LQ� WKH� SURFHVV� RI� IRUP� FUHDWLQJ�� 7KH� XVH� RI�FRPSXWHU�WHFKQRORJLHV�LQ�GLJLWDO�DUFKLWHFWXUH�KDV�EHHQ�LQYHVWLJDWHG�XQGHU�WKH�QDPH�RI�GLJLWDO�GHVLJQ�DQG�PDQXIDFWXULQJ�WHFKQRORJLHV��
&RPSXWHU�DLGHG�GHVLJQ�WHFKQRORJLHV�SURYLGHV�WKH�DUFKLWHFW�ZLWK�QHZ�DOWHUQDWLYHV�LQ�IRUP�DQG�LWV WUDQVIRUPDWLRQV��7KH�H[SHULPHQWDO�DQG�SUDFWLFDO�DSSOLFDWLRQV� LQ� WKH�GLJLWDO� DJH� VKRZ� WKDW�WKH UROH�RI�WKH�DUFKLWHFW�VKRXOG�EH�UHGHILQHG�LQ�WKH�EXLOGLQJ�SURFHVV���
,W�LV�LPSRUWDQW�WR�VHH�WKDW�WKH�GHVLJQ�DQG�PDQXIDFWXULQJ�SURFHVVHV�DUH�YHU\�UHOHYDQW�ZLWK�HDFK�RWKHU� ,Q� FDVH� VWXGLHV� WKH� SURMHFWV� ZKLFK� LQYROYH� WKH� XVH� RI� GLJLWDO� WHFKQRORJLHV� DUH�LQYHVWLJDWHG���
$ QHZ�DUFKLWHFWXUDO�PRUSKRORJ\�LV�EHLQJ�FUHDWHG�E\�WKH�XVH�RI�GLJLWDO�WHFKQRORJLHV�E\�PHDQV�RI FRQFHSWXDO��IRUPDO��DQG�WHFWRQLF�H[SORUDWLRQV��'LJLWDO�GHVLJQ�DQG�PDQXIDFWXULQJ�SURFHVVHV�UHTXLUH� D� FRRSHUDWLYH� ZRUN�ZLWK� DQ� LQWHUGLVFLSOLQDU\� DSSURDFK�� &RQVHTXHQWO\�� DUFKLWHFW� KDV�EHFRPH�DQ�LQIRUPDWLRQ�PDVWHU��GLUHFWLQJ�DQG�RUJDQL]LQJ�WKLV�FRRSHUDWLYH�SURFHVV��
�
.H\ZRUGV�� GLJLWDO� GHVLJQ� DQG� PDQXIDFWXULQJ� WHFKQRORJLHV�� GLJLWDO� DUFKLWHFWXUH�� GHVLJQ�PHWKRGRORJLHV�
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dD÷GDú PLPDUL�WDVDUÕPGD�GLMLWDO�PHG\D��J�Q�JHoWLNoH�DUWDQ�ELU�RUDQOD��FDQODQGÕUPD\D�\|QHOLN�
ELU WHPVLO�DUDFÕ�ROPDNWDQ�oRN��ELoLP�YH�ELoLPLQ�G|Q�ú�POHUL�WDUDIÕQGDQ�\|QOHQGLULOHQ�W�UHWLFL�
ELU DUDo�RODUDN��NXOODQÕOPDNWDGÕU��<�]\ÕOODUGÕU�V�UHJHOHQ�WDVDUÕP�\|QWHPOHULQLQ�DNVLQH��GLMLWDO�
RODUDN� DGODQGÕUÕODQ� ELOJLVD\DU� RUWDPÕQGD� �UHWLOHQ� ELoLPOHU�� GÕú� ELU� ELoLPLQ�PRGHOOHQPHVL\OH�
ROXúPDQÕQ�WDP�WHUVLQH�VHoLOHQ�ELU�W�UHWPH�PHWRGX�WDUDIÕQGDQ�KHVDSODQPDNWDGÕUODU��%X�W�UHWPH�
PHWRGX LVH��WDVDUÕPFÕQÕQ�\|QWHPH�GDKLO�HWWL÷L�W�UHWLFL�ELU�PDQWÕNOD�WDVDUODQPDNWDGÕU��%X�VD\HGH�
WDVDUÕPFÕ�� JHOHFHNWH� JHOLúWLUHELOHFH÷L� X\JXQ� ELU� ELoLPL�� RWRPDWLN� XVXOOH� \DUDWÕODQ� ELU� GL]L�
RODVÕOÕ÷ÕQ�DUDVÕQGDQ�VHoHELOPHNWHGLU��7DVDUÕP�YH� WHPVLO� DUDVÕQGDNL� WDKPLQ�HGLOHELOLU� LOLúNLOHU��
ELOJLVD\DU� GHVWHNOL� WHNQLNOHUOH� \RN� ROPDNWD� YH� \HUOHULQL� VH]JLVHO� RODUDN� |QJ|U�OHPH\HFHN�
NDUPDúÕN�ELoLPOHULQ�ROXúWXUGX÷X�WDVDUÕPODUD�EÕUDNPDNWDGÕUODU��
(÷ULOHUGHQ� PH\GDQD� JHOHQ� EX� NDUPDúÕN� JHRPHWULOHU�� JHOHQHNVHO� \|QWHPOHUOH� WDVDUODQDQ��
G�]OHPVHO�úHNLOOHU��VLOLQGLULN��N�UHVHO��NRQLN�ELoLPOHUGHQ�ROXúDQ��(XFOLG�JHRPHWULOHUL\OH�D\QÕ�
UDKDWOÕN YH� GR÷DOOÕNOD� �UHWLOHELOPHNWHGLUOHU� (XFOLG¶LQ� 0�g����¶GH� QRNWD�� oL]JL� YH� WHPHO�
ELoLPOHUOH�LOJLOL�RODUDN�EHOLUOHGL÷L�DoÕ��|Oo���DODQ��X]XQOXN��RUDQ�LOLúNLOHUL�YH�WDVDUÕ�JHRPHWULQLQ�
NHúIL\OH� NDWÕ� REMHOHULQ� G�]OHP� �]HULQGHNL� L]G�ú�POHULQLQ� KHVDSODQDELOPHVL�� \�]\ÕOODUGÕU��
PLPDUODU� LoLQ� PHNDQ� ELoLP� YH� RUJDQL]DV\RQODUÕ\OD� LOJLOL� WHPHO� ND\QDNODU� ROPXúODUGÕU��
'HVFDWHV¶ÕQ� HYUHQGHNL� KHU� úH\LQ� NRQXPXQXQ� ELUELULQH� GLN� NHVLúHQ� �oO�� GR÷UXOWX\D� J|UH�
WDQÕPODQDELOHFH÷L� |QHUPHVL� J�Q�P�]GH� W�P� oL]LP�YH�PRGHOOHPH�SURJUDPODUÕQGD� NXOODQÕODQ�
�oO��NRRUGLQDW�VLVWHPLQLQ�WHPHOLQL�ROXúWXUXU���
'LMLWDO� RUWDPGD� \DUDWÕODQ� (XFOLG�GÕúÕ� JHRPHWULOHUL� PLPDUOÕN� DoÕVÕQGDQ� LOJLQo� NÕODQ� QHGHQOHU��
QHVQHOHU� DUDVÕQGDNL� HúOHPHOHULQ� JHOHQHNVHOGHQ� WDPDPHQ� IDUNOÕ� X]D\VDO� NDYUDPDODUD�
XODúDELOPHVLQGH� \DWPDNWDGÕU�� 'LMLWDO� WDVDUÕP� WHNQLNOHUL�� NDYUDPVDO�� ELoLPVHO� YH� WHNWRQLN�
NHúLIOHU� LoLQ� ELOLQPHGLN� DODQODU� DoDUDN� \HQL� ELU� PLPDUL� PRUIRORML� \DUDWÕUODU�� %X� DQODPGD�
YXUJXQXQ��ELoLP��UHWPHNWHQ�oRN��ELoLP�EXOPDN��]HULQH�ND\GÕ÷Õ�V|\OHQHELOLU���
%LOJLVD\DU� WHNQRORMLOHULQLQ� WDVDUÕP� JHOLúWLUPH� DPDoOÕ� NXOODQÕPODUÕ� �]HULQH�� |]HOOLNOH� VRQ� ���
\ÕOGÕU�� NXUDPVDO� YH� GHQH\VHO� oDOÕúPDODU� \DSÕOPDNWDGÕU�� %LOJLVD\DU� GHVWHNOL� WDVDUÕP� DODQÕQGD�
SDUDPHWULN� WDVDUÕP�� W�UHWLFL� WDVDUÕP�� HYULPVHO� WDVDUÕP� JLEL� DOW� LQFHOHPH� DODQODUÕ� |]HOOLNOH�
DNDGHPLN� RUWDPGD� DUDúWÕUÕOPÕúWÕU�� $NDGHPLN� oDOÕúPDODUGDQ� HOGH� HGLOHQ� ELOJLOHU� �QLYHUVLWH�
VDQD\L�LúELUOL÷L�VRQXFXQGD�PLPDUOÕN�SUDWL÷LQH�\DQVÕPDNWDGÕU����
%D]Õ WDVDUÕPFÕODU�� \HQL�RODQDNODUÕ�NXOODQDUDN�YH� WDVDUÕP�LOH��UHWLP�V�UHFLQL�VÕIÕUGDQ�RUJDQL]H�
HGHUHN� W�P� \DSÕP� V�UHFLQLQ� NRQWURO�Q�� HOOHULQGH� WXWPDN� LVWHPHNWHGLUOHU�� 'LMLWDO� �UHWLP�
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WHNQRORMLOHUL�PLPDUODUD�� GLMLWDO� WDVDUÕP�\|QWHPOHUL\OH� WDVDUODGÕNODUÕ� NDUPDúÕN�ELoLPOL� ELQDODUÕ�
JHUoH÷H�G|Q�úW�UHELOPH�LPNDQÕ�WDQÕPDNWDGÕUODU��%X�\|QGH�oDOÕúPDODU�\DSDQ�PLPDUL�RILVOHULQ��
IDUNOÕ� HQG�VWULOHU� YH� GLVLSOLQOHUGHNL� HNLSOHUOH� RUWDN� ELU� oDOÕúPD� V�UHFLQH� JLUPHOHUL� úDUWWÕU��
7DVDUÕP� V�UHFLQGH� RUWD\D� oÕNDQ� SUHQVLS� NDUDUODU� VRQXFX� WDVDUÕP� \|QWHPL� VHoLOPHNWH�� GDKD�
VRQUD WDVDUÕP� GLMLWDO� RUWDPGD� JHOLúWLULOHUHN� VRQXo� PRGHOOHU� HOGH� HGLOPHNWHGLU�� hUHWLP�
DúDPDVÕQGD� GD� EX� PRGHOOHU�� GLMLWDO� �UHWLP� WHNQLNOHUL� YDVÕWDVÕ\OD� LPDO� HGLOHUHN�
X\JXODQPDNWDGÕUODU�� %|\OH� ELU� SURMH� V�UHFL� PLPDUÕQ� \HULQL� WHNUDU� VRUJXODPDPÕ]D� QHGHQ�
ROPDNWDGÕU�� 'LMLWDO� RUWDPGD� WDVDUOD\DQ� PLPDU�� �UHWLP� YH� X\JXODPD� DúDPDVÕ� oHUoHYHVLQGH�
VRUXPOXOXN�DODQ�HNLSOHULQ�RUJDQL]DV\RQXQGD�PHUNH]�QRNWDGD�EXOXQPDNWDGÕU���
%LOJLVD\DU� GHVWH÷L\OH� WDVDUÕP� KDOD� WDUWÕúPD\D� DoÕN� ELU� NRQXGXU�� %X� EHOLUVL]OL÷H� UD÷PHQ�
ELOJLVD\DU�WDEDQOÕ�WDVDUÕP�WHNQRORMLOHUL\OH�oDOÕúDQ�YH�PHNDQVDO�DUDúWÕUPDODU�\DSDQ�PLPDUODUÕQ�
WDVDUÕPD�\DNODúÕPODUÕ�YH��UHWLP�V�UHFLQGHNL�\HUOHUL�LQFHOHQHELOLU���

������$UDúWÕUPDQÕQ�$PDFÕ�
'LMLWDO� WHNQRORMLOHUGHNL� LOHUOHPHOHU�� ELOJLVD\DU� GHVWHNOL� WDVDUÕPD� YH� EX� WDVDUÕPODUÕQ� KD\DWD�
JHoLULOPHVLQH� \|QHOLN� LOHUOH\HQ� �UHWLP� DúDPDVÕQGD� \HQL� RODQDNODU� VXQPXúWXU�� 8oDN�� URNHW��
JHPL�YH�RWRPRWLY�HQG�VWULVL�JLEL� IDUNOÕ� DODQODUD� oRN�|QFHOHUL�XODúPÕú�RODQ�ELOJLVD\DU� WDEDQOÕ�
WDVDUÕP�WHNQRORMLOHUL�VRQ�ELUNDo�VHQHGLU�PLPDUOÕ÷Õ�GD�HWNLVL�DOWÕQD�DOPÕúWÕU��
%LOJLVD\DUÕQ� WDVDUÕP� YH� �UHWLP� V�UHFLQH� HQWHJUDV\RQX� VRQXFX�� GDKD� |QFHOHUL� JHOHQHNVHO�
WHNQRORMLOHUOH� oL]LOPHVL� oRN� ]RU�� KDWWD� LPNDQVÕ]� JLEL� J|]�NHQ�� WDVDUODQDELOVHOHU� ELOH� �UHWLP�
DúDPDVÕQGD� oRN� \�NVHN� PDOL\HWOHUOH� LQúD� HGLOHELOHFHN� H÷ULVHO� IRUPODU� KD\DWD� JHoLULOPH\H�
EDúODQPÕúWÕU��
7DVDUÕP�YH��UHWLPGH�JHOHQHNVHO�\DSÕP�VLVWHPOHULQGHQ�EX�GHQOL�ELU�NRSXú�SURMH�V�UHFLQGH�GH�
JHOHQHNVHOGHQ�ROGXNoD�IDUNOÕ� \|QWHPOHU�NXOODQPD\Õ�|QJ|UPHNWHGLU��)DUNOÕ�GLVLSOLQOHULQ�RUWDN�
oDOÕúPDODUÕQÕ� |QJ|UHQ� EX� WDVDUÕPODU� PLPDUÕQ� GD� WDQÕPÕQÕ� YH� �UHWLPGHNL� URO�Q��
GH÷LúWLUPHNWHGLU���
%X DUDúWÕUPDQÕQ� �VW� KHGHIL�� WDVDUÕP� RUWDPÕQÕQ� YH� VRQXo� �U�Q� RUWD\D� oÕNDUPD� V�UHFLQLQ�
GH÷LúWL÷L� EX� HúLN� G|QHPGH�� PHNDQ� DQOD\ÕúÕQGD� \DúDQDQ� GH÷LúLPOHUOH� LOJLOL� LSXoODUÕQD�
XODúPDNWÕU��'LMLWDO�WHNQRORMLOHUL�NXOODQDUDN�WDVDUOD\DQ�YH��UHWHQ�WDVDUÕPFÕODUÕQ�ID\GDODQGÕNODUÕ�
\|QWHP� YH� WHNQLNOHU� LQFHOH\HUHN�� ³WDVDUÕPFÕ´� YH� ³�U�Q´�Q� QDVÕO� GH÷LúWL÷L� YH� QH� NDGDU�
JHOLúHELOHFH÷LQH�GDLU�ELU�JHOHFHN�|QJ|U�V�QGH�EXOXQPDN�HVDV�SUREOHP�RODUDN�EHOLUOHQPLúWLU���
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���� $UDúWÕUPDQÕQ�.DSVDPÕ�
$UDúWÕUPD� NDSVDPÕQGD� D÷ÕUOÕNOÕ� RODUDN� LQFHOHQHFHN� NRQX� GLMLWDO� WDVDUÕP� YH� �UHWLP�
WHNQRORMLOHULQLQ�PLPDULGH� NXOODQÕPODUÕ� YH� RUWD\D� oÕNDQ� VRQXo� �U�QGH� \DUDWÕNODUÕ� GH÷LúLPGLU��
%LOJLVD\DU� WHNQRORMLVLQL� WDEDQ� RODUDN� NXOODQDQ� WDVDUÕP� \|QWHPOHUL� �]HULQGH� GXUXOPXú� YH� EX�
WHNQLNOHUGHQ� �UHWLP� V�UHFLQGH� GH� ID\GDODQDELOPHN� �]HUH� GLMLWDO� �UHWLP� WHNQRORMLOHUL�
DoÕNODQPÕúWÕU��
7H]GH HOH� DOÕQDQ� KHGHI� GR÷UXOWXVXQGD� WDVDUÕP� YH� �UHWLP� V�UHFLQL� NDSVD\DQ� PLPDUL� V�UHoWH�
PLPDUÕQ�GH÷LúNHQ�URO��WDULKVHO�ELU�oHUoHYHGH�LQFHOHQPLúWLU��%X�WDULKVHO�oHUoHYH�LoLQGH�GLMLWDO�
PLPDUOÕ÷ÕQ�HYULP�V�UHFLQH�GH�GH÷LQLOHUHN�JHOHFHN�|QJ|U�OHU�LoLQ�LSXoODUÕ�DUDQPÕúWÕU���
ho�QF��E|O�P�GLMLWDO� WDVDUÕP�\|QWHPOHULQLQ� LQFHOHQPHVLQL� LoHULU��%X�NDSVDPGD�³3DUDPHWULN�
WDVDUÕP´�� ³7�UHWLFL� WDVDUÕP´�� ³(YULPVHO� WDVDUÕP´�� ³$QLPDV\RQ� WHNQLNOHUL\OH� WDVDUÕP´� YH�
³3HUIRUPDQVD�GD\DOÕ�WDVDUÕP´�RODUDN�EHOLUOHQHQ�DOW�EDúOÕNODU�LQFHOHQPLúWLU���
'|UG�QF��E|O�P��ELU�|QFHNL�E|O�PGH�LQFHOHQHQ�WDVDUÕP�\|QWHPOHUL�EDúOÕ÷ÕQÕQ�ELU�GHYDPÕGÕU��
'LMLWDO� WDVDUÕP� \|QWHPOHULQL� NXOODQÕODUDN� WDVDUODQDQ� ELQDODUÕQ� JHUoH÷H� G|Q�úHELOPHVL� LoLQ�
ID\GDODQÕODQ�GLMLWDO��UHWLP�WHNQRORMLOHUL�DoÕNODQPÕúWÕU��
%HúLQFL� E|O�PGH� LVH� WH]� JHQHOL� LoHULVLQGH� GDKD� |QFHNL� E|O�POHUGH� DoÕNODQDQ� GLMLWDO� WDVDUÕP�
\|QWHPOHUL�YH��UHWLP�WHNQRORMLOHULQL�NXOODQDUDN�oDOÕúDQ�)UDQN�*HKU\�YH�1RUPDQ�)RVWHU�PLPDUL�
RILVOHULQGH�SURMHOHQGLULOHQ��o�|UQHN�DODQ�oDOÕúPDVÕ�NDSVDPÕQGD�LQFHOHQPLúWLU��%X�LQFHOHPHOHU�
VRQXFXQGD� WDVDUÕP�YH� �UHWLP� DPDoOÕ� NXOODQÕODQ� WHNQRORMLOHULQ�PLPDUOÕN� �U�QOHULQL� QH� |Oo�GH�
GH÷LúWLUHELOGL÷L� LQFHOHQPLú� YH� EX� WHNQLNOHUL� HWNLQ� ELU� úHNLOGH� NXOODQDELOHQ� PLPDUODUÕQ�
NHQGLOHULQL� KDQJL� DúDPD\D� WDúÕ\DELOHFH÷L\OH� LOJLOL� NDYUDPVDO� ELU� oHUoHYH� ROXúWXUXOPD\D�
oDOÕúÕOPÕúWÕU��

�������$UDúWÕUPDQÕQ�<|QWHPL�
øON�DúDPDGD�DUDúWÕUPDQÕQ�KDQJL�NDYUDPODU��]HULQGHQ�LQFHOHQHFH÷L�DUDúWÕUÕOPÕú�YH�DUDúWÕUPDQÕQ�
NDYUDP�KDULWDVÕ� ROXúWXUXOPXúWXU��0LPDUL� SUDWLN� V�UHFLQGH� HYULP�JHoLUHQ� VLVWHPOHU� YH� RUWD\D�
oÕNDQ� VRQXo� �U�QOHU� LQFHOHQHUHN� JHOHQHNVHO� \|QWHPOHUGHQ� IDUNOÕODúDQ�PLPDUL� LQFHOHQPLúWLU���
7H] NDSVDPÕQGD�ELOJLVD\DU�WHNQRORMLOHULQLQ�PLPDUOÕN�DODQODUÕQGD�NXOODQÕPODUÕ�DUDúWÕUÕOPÕú��EX�
NDSVDPGD� WDVDUÕP� \|QWHPOHUL� YH� �UHWLP� WHNQRORMLOHUL� LQFHOHQPLúWLU�� %X� VLVWHPOHUL� NXOODQDQ�
PLPDUOÕN�RILVOHUL��]HULQGHQ�ELU�DUDúWÕUPD�\DSÕODUDN��o�SURMH��VHoLOPLúWLU��%X��o�|UQHN��o�QF��
YH G|UG�QF��E|O�POHUGH� LQFHOHQHQ�DOW�EDúOÕNODUÕQ�PLPDULGH�NXOODQÕPODUÕQD�ELUHU�|UQHN� WHúNLO�
HWPHNWHGLUOHU�
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%LOJLVD\DU� GHVWHNOL� VLVWHPOHULQ� PLPDUOÕN� DODQÕQGD� NXOODQÕPODUÕQÕQ� \D\JÕQODúPDVÕ\OD� ELUOLNWH�
PLPDUL SUDWL÷LQ� JHOLúLP� V�UHFL� HYULP� JHoLUPLú�� PLPDUÕQ� URO�� GH÷LúPLúWLU�� *HOLúPLú�
WHNQRORMLOHULQ� PLPDUOÕN� SUDWL÷LQGH� X\JXODQPD\D� EDúODQPDGDQ� |QFH� PLPDUÕQ� URO���
J�Q�P�]GHNL�DQODPÕQGDQ�oRN�GDKD�IDUNOÕGÕU���
%X E|O�PGH� PLPDUÕQ� RUWDoD÷GDQ� LWLEDUHQ� WDVDUÕP� YH� �UHWLP� V�UHFLQGH� \�NOHQGL÷L�
VRUXPOXOXNODUGDQ� YH� EX� VRUXPOXOXNODUÕQ� J�Q�P�]� PLPDULVLQH� XODúDQD� NDGDU� QH� JLEL�
HYULPOHUGHQ�JHoWL÷L�DQODWÕODFDNWÕU��'LMLWDO�PLPDUOÕN�EDúOÕ÷Õ�DOWÕQGD�GH÷LQLOHQ��JHOLúHQ�WHNQRORMLN�
VLVWHPOHULQ� PLPDUL� SUDWLNWHNL� NXOODQÕPODUÕQÕQ� RUWD\D� oÕNÕúÕ� YH� JHOLúLPL� E|O�PGH� GH÷LQLOHQ�
EDúND�ELU�NRQXGXU��

�������'LMLWDO�V�UHo�|QFHVL�\DSÕP�HQG�VWULVLQLQ�JHOLúLPL�
<�]\ÕOODU� ER\XQFD� ³PLPDU´� ROPDN�� ³LQúD� HGHQ´� LOH� HúDQODPOÕ� RODUDN� G�ú�Q�OP�úW�U��
0LPDUODU�� ELQDODUD� \DUDWÕFÕ� o|]�POHU� �UHWPHN� ELU� \DQD� ELQDODUÕQ� \DSÕP� DúDPDVÕ\OD� GD�
\DNÕQGDQ� LOJLOHQPLúOHUGLU�� 5|QHVDQV� dD÷Õ� |QFHVL� PLPDUOÕ÷ÕQGD� WDVDUÕP� V�UHFL� LOH� LQúDDW� ELU�
WXWXOX\RUGX�� 0LPDU�� WDVDUÕPD� ROGX÷X� NDGDU� \DSÕ� ELOJLVLQH� GH� KDNLPGL�� ELQD� V�UHFL� EX� LNL�
ELOJLQLQ�ELUELULQH�DNWDUÕPÕ\OD�\�U�\RUGX��
7HNWRQ DGÕ�YHULOHQ�<XQDQ�\DSÕ�XVWDODUÕQGDQ�2UWDoD÷GDNL�XVWD�WDúoÕ\D�NDGDU�E�W�Q�\DSÕ�XVWDODUÕ�
ELQDQÕQ IRUPXQGDQ� \DSÕP� WHNQL÷LQH� NDGDU� KHU� DúDPDGDQ� VRUXPOXODUGÕ�� %LQD� \DSÕPÕQGD� HQ�
PHUNH]L YH� HQ� J�oO�� SR]LV\RQD� VDKLSWLOHU��<DSÕP� V�UHFLQGH� \HU� DODQ� E�W�Q� XVWDEDúODUÕQÕ� YH�
\DSÕ�LúoLOHULQL��WDúoÕODU��PDUDQJR]ODU�YE���RUJDQL]H�HGHQ�YH�\|QHWHQ�WHN�NLúL�JHQH�PLPDUGÕ���
%X oD÷GD�LQúDDW��\R÷XQ�RODUDN�LúJ�F�Q��GD\DOÕ��G|QHP�PLPDULVLQLQ�NÕVÕWOÕ�\HUHO�PDO]HPHOHULQL�
NXOODQDQ� YH� WDVDUÕPFÕ� LOH� ]DQDDWNDU� DUDVÕQGDNL� LúELUOL÷L� LOLúNLOHULQH� GD\DQDQ� ELU� V�UHo� RODUDN�
WDQÕPODQDELOLU���
5|QHVDQV�|QFHVL� RUWDoD÷� PLPDUÕ�� LúYHUHQLQH�� WDVDUÕP� YH� \DSÕP� KL]PHWOHULQL� ELUOLNWH� VXQDQ�
WDPDPOD\ÕFÕ�ELUH\�RODUDN�KL]PHW�YHUL\RUGX�� �
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ùHNLO�����5|QHVDQV�|QFHVL�X]PDQ�XVWDEDúÕ�LOH�WDú�XVWDODUÕ�YH�PDUDQJR]ODU�JLEL�]DQDDWNDUODUÕQ�LOLúNLOHULQL�J|VWHUHQ�GL\DJUDP��>�@�
2UWDoD÷�PLPDUÕ��QLVSHWHQ�D]�VD\ÕGD�PDNHW�YH�oL]LP�NXOODQÕUGÕ�YH�D÷ÕUOÕNOÕ�RODUDN�V|]H�GD\DQDQ�
LOLúNLOHUH��DODQ�oDOÕúPDVÕQGD�ELUHELU�|OoHN��]HULQGHQ�RNXPD\D�|QHP�YHUL\RUGX��%X�GR÷UXGDQ�
V�UHo��SURMHQLQ�E�W�Q�DúDPDODUÕQGD��PLPDU�YH�]DQDDWNDU�DUDVÕQGDNL�QLVSHWHQ�\D]ÕOÕ�ROPD\DQ�
IDNDW�LNL�WDUDIÕQ�GD�DúLQD�ROGX÷X�ELOJL�WDUDIÕQGDQ�GHVWHNOHQL\RUGX��7DVDUÕP�DúDPDVÕQGDQ�VRQUD�
NHQGLQL�W�P�\OH�DODQ�oDOÕúPDVÕQD�YHUHQ�PLPDU��GR÷DO�RODUDN��EHOLUOL�ELU�]DPDQ�LoLQ�VDGHFH�WHN�
ELU�SURMH\OH�LOJLOHQHELOL\RUGX���
���\\�GD�LVH�WDVDUÕP�V�UHFL�GH÷LúPH\H�EDúODGÕ��/HRQ�%DWWLVWD�$OEHUWL��PLPDUOÕ÷ÕQ�LQúDDWWDQ�
WDPDPHQ�D\UÕ�ROGX÷XQX�\D]GÕ��
³«0LPDUODU�YH�VDQDWoÕODU���VW�Q�DNÕOFÕ�\|QOHUL\OH��H÷LWLPOHUL\OH�XVWDEDúÕ�YH�\DSÕ�XVWDODUÕQGDQ�
D\UÕOÕUODU«�(VDV�DPDo�SUDWLN�\DSÕP�ELOJLVLQL�|÷UHQPHN�GH÷LO��PLPDUOÕ÷ÕQ�|]�Q��
JHOLúWLUPHNWLU«´�
$OEHUWL��DNOL�DQWUHQPDQÕQ�YH�JH]PHQLQ��HQ�WLSLN�RODUDN�5RPD¶GDNL�DQWLN�HVHUOHUL�J|UPHQLQ��
\HQL�GR÷DQ�³VDQDWoÕ�WDVDUÕPFÕ�PLPDU´D��JHOHQHNVHO�\DSÕ�XVWDODUÕ��]HULQGH��VW�QO�N�VD÷ODGÕ÷ÕQÕ�
LGGLD�HGL\RUGX��
5|QHVDQV¶ÕQ�N�OW�UHO��VRV\DO�YH�HNRQRPLN�GH÷LúLPOHUL\OH�RUWD\D�oÕNDQ�EX�\HQL�J|U�úOHU�VRQXFX�
\DSÕ�XVWDODUÕ�JHOHQH÷L�\DYDú�\DYDú�VRQ�EXOPD\D�EDúODGÕ��������������(UNHQ�5|QHVDQV�
'|QHPL��SUDWLNWHNL�WHNQLN�ELOJL�\D�GD�LQúDDWWDNL�XVWDOÕN�YH�GHQH\LP�\HULQH��PLPDUOÕ÷ÕQ�|]�Q��
EXOPD\D�\|QHOLN�NDYUDPVDO�WHRULOHUL�GR÷XUGX��
'|QHPLQ�oR÷X�ELQD�LúYHUHQOHUL�JHQHOOLNOH���oO��JUXSODUD�D\UÕOPÕú�ELU�HNLEL��WDVDUÕP�YH�\DSÕP�
KL]PHWOHUL�LoLQ�LúH�DOÕ\RUGX��%X��oO��WDNÕP��\DUDWÕFÕOÕN�LoLQ��LQúDDW�ELOJLVL�JHQHOOLNOH�\HWHUVL]�ELU�
VDQDWoÕ� �KH\NHOWÕUDú�� UHVVDP�� NX\XPFX��� WHNQRORML� LoLQ�� DODQGD� GHQHWOHPH� \DSDFDN� YH� WHNQLN�



�
ELOJLVLQL�VXQDFDN�ELU�PLPDU�YH�\DSÕP�DúDPDVÕ�LoLQ�GH��]DQDDWNDUODU�ORFDVÕ�WDUDIÕQGDQ�H÷LWLOPLú�
ELU \DSÕ�XVWDVÕQÕ�LoHUL\RUGX��
$OEHUWL¶QLQ��³PLPDU´Õ��³\DSÕ�XVWDVÕ´�NDYUDPÕQGDQ�WHUIL�HWWLUPHVL��³ELQD�ELOJLVL´QL�PDO�VDKLSOHUL�
YH \DWÕUÕPFÕODUD� DoPDVÕ\OD� EHOLUGL�� %X� ELOJL� DoÕOÕPÕ�� SODQ�� NHVLW�� J|U�Q�ú� JLEL� RUWRJUDILN�
VR\XWODPDODUOD�JHUoHNOHúWL���
*Ho 5|QHVDQV¶WD�� SHUVSHNWLI� WHPVLOGHNL� JHOLúPHOHU� YH� ROJXQODúPÕú� RUWRJUDILN� oL]LPOHU��
PLPDUODUD�ELQD�WDVDUÕPODUÕQÕ�X]DNWDQ�DoÕNOD\DELOPH�LPNDQÕ�VXQGX��$UWÕN�PLPDUODU��X]XQ�V�UHOL�
úDQWL\H� GHQHWOHPH� J|UHYOHULQGHQ� X]DNODúDUDN� Hú]DPDQGD� ELUGHQ� ID]OD� SURMH� WDVDUODPD� IÕUVDWÕ�
EXOGXODU��
0LPDUOÕN� YH� LQúDDW� DUDVÕQGDNL� oDWODN� ���\\�ÕQ� RUWDODUÕQGD�� GDKD� |QFHOHUL� ³oL]LP´� RODUDN�
QLWHOHQGLULOHQ� VR\XWODPDODUÕQ�� ³NRQWUDW� GRN�PDQODUÕ´� KDOLQH� JHOPHOHUL\OH� EHUDEHU� L\LFH�
JHQLúOHGL�� øON� RODUDN� øQJLOWHUH¶GH� RUWD\D� oÕNDQ� ³P�WHDKKLW´� YH� ³SURIHV\RQHO� P�KHQGLV´�
NDYUDPODUÕ�\DSÕ��UHWLPLQGHNL�\HQL�ELU�NULWLN�JHOLúPH�RODUDN�EHOLUGL��
0LPDU YH� LQúDDW�V�UHFLQGH�\HU�DODQ�GL÷HU�JUXSODU�DUDVÕQGDNL� LOLúNLOHU�� VRUXPOXOXNODU��\DSÕODQ�
NRQWUDWODUOD� DoÕN� ELU� úHNLOGH� EHOLUWLOPH\H� EDúODQGÕ�� 0LPDU� �ELQDQÕQ� WDVDUÕPFÕVÕ� RODUDN�� YH�
P�WHDKKLW��LFUD�HGHQ�RODUDN��DUDVÕQGDNL�LOLúNL��VDGHFH�ILQDQVDO�RODQ�PHúUX�ELU�LOLúNL�KDOLQH�JHOGL�
YH GRN�PHQWDV\RQD�GD\DOÕ�EX�NHVNLQ�DQOD\Õú�J�Q�P�]H�NDGDU�\HUOHúWL��
+RZDUG�'DYLV¶LQ�\D]GÕ÷Õ�JLEL�����\�]\ÕOÕQ�VRQODUÕQGD�1HZ�<RUN¶OX�ILUPD�0F.LP��0HDG�DQG�
:KLWH� WDVDUODGÕNODUÕ� ELQDODUÕQ� LQúDVÕQGDNL� KHU� DúDPDQÕQ� NRQWURO�Q�� HOOHULQGH� WXWX\RUODUGÕ�
�'DYLV� �������<�]OHUFH�oL]LP��UHWPHQLQ�\DQÕQGD��KHU�GHWD\��PDO]HPH��LúoLOLN�LOH�P�WHDKKLW�YH�
WDúHURQODUD� YHULOHFHN� |GHPHOHUH� NDGDU� VRQ� V|]�Q� VDKLEL\GLOHU�� 7DEL� NL� EX� \�NVHN� GHUHFHOL�
NRQWURO� PHNDQL]PDVÕQÕQ� GD� VRQXoODUÕ� NHVNLQGL�� 0LPDUODU� LQúDDW� V�UHFLQH� \HQL� NDWPDQODU�
HNOHGLNoH�� LQúDDW�DODQÕ� LOH�DUDODUÕQGDNL�PHVDIH�GH�DUWPD\D�EDúODGÕ��'DYLV¶LQ�GH�J|]OHPOHGL÷L�
JLEL ³6LVWHP�LOHUL\H�HYULOGLNoH��PLPDUÕQ�LúoLOHUOH�ED÷ODUÕQÕQ�DoÕOPDVÕQD�ED÷OÕ�RODUDN��PLPDUÕQ�
VRUXPOXOXNODUÕ�DUWWÕ��
0LPDUÕQ�� LQúDDW�DODQÕQGDNL� URO���ELQD\Õ�úHNLOOHQGLUPHNWHQ�oRN��ELU�]DPDQODU� \DSÕ�XVWDODUÕQÕQ�
\DSWÕ÷Õ� JLEL��� NRQWUDW� LGDUHVL� SR]LV\RQXQD� JHOGL�� 7DVDUÕP�� LQúDDWWDQ� NDYUDPVDO� YH� NDQXQVDO�
RODUDN�D\UÕOGÕ��0LPDUODU�\DSÕP�V�UHFLQGHQ�X]DNODúWÕODU��
��� \�]\ÕOGD� VD\ÕVÕ]� \HQL� PDO]HPHQLQ�� WHNQRORMLQLQ� YH� V�UHoOHULQ� NHúIL� LOH� ELQD� WDVDUÕP� YH�
LQúDVÕ JLGHUHN� NDUPDúÕNODúWÕ�� %X� NDUPDúÕNOÕN� EHUDEHULQGH� Lo� PHNDQ�� D\GÕQODWPD�� \DQJÕQGDQ�
NRUXQXP�� DNXVWLN� JLEL� NRQXODUGD� X]PDQODúPD\Õ� JHWLUGL�� �7DVDUÕP� YH� P�KHQGLVOLN�
GDQÕúPDQODUÕ�� IDUNOÕ� \DSÕP� VLVWHPL� WHNQLV\HQOHUL� YE��� $\QÕ� ]DPDQGD� WDVDUÕP� YH� LQúDDW� LoLQ�



�
YHULOHQ� V�UH� GH� NÕVDOPD\D� EDúODGÕ�� %LQD� VLVWHPOHULQLQ� NDUPDúÕNOÕNODUÕ� DUWÕS�� V�UH� NÕVDOGÕNoD��
PLPDUODU�DOGÕNODUÕ�VRUXPOXOXN�VÕQÕUODUÕQÕ�GDUDOWPD�LKWL\DFÕ�GX\GXODU��6RUXPOXOXNODUÕQÕQ�\DVDO�
WDQÕPODUÕ�JLGHUHN�GDKD� WDQÕPOÕ�KDOH�JHOLUNHQ��PLPDUODU�HOOHULQGHNL�NRQWURO��� LQúDDW�V�UHFLQGH�
NDUDU�YHUPH�\HWNLOHULQL�ND\EHGL\RUODUGÕ��%|\OHOLNOH��PLPDUODU�NHQGLOHULQL�\DSÕP�HQG�VWULVLQLQ�
GÕúÕQGD�WXWPXú�ROGXODU��
���\\�PLPDUOÕ÷ÕQÕQ�|QHPOL�WHRULV\HQOHULQGHQ�:DOWHU�*URSLXV��WRSOXP�LoLQGH�KÕ]OD�\D\JÕQODúDQ��
WHNQRORMLN� LOHUOHPHOHULQ� � JHWLUGL÷L� NDUPDúÕNOÕN� YH� X]PDQODúPD� LoLQGH� PLPDUÕQ� URO�Q���
LúELUOLNoL� oDOÕúPDODU� LoLQGH� HNLELQ� WDVDUÕP� OLGHUL� RODUDN� WDVDYYXU� HWPLúWLU�� /H� &RUEXVLHU� GH�
PLPDUOÕNWDNL� LúELUOL÷L�YH�LWWLIDNWDQ�EDKVHWPLúWLU��DQFDN�JHUHNOL�RODQ�GLMLWDO�RUWDPGDNL�|UJ�WVHO�
LOLúNLOHU D÷Õ� LOH� LOHWLúLP� D÷ODUÕ�� EX� \�]\ÕOGD� YDURODPDGÕ÷ÕQGDQ� PLPDUODU�� PDO� VDKLSOHUL� YH�
P�WHDKKLWOHU�DUDVÕQGDNL�oHOLúLN�LOLúNLOHU�GHYDP�HWPLúWLU���
$,$¶ÕQ��$PHULNDOÕ�PLPDUODU�HQVWLW�V���PLPDUL�SUDWL÷L� WDQÕPOD\DQ�ELOGLULVLQGH�ú|\OH�\D]Õ\RU��
³0LPDU�� LQúDDW� PHWRWODUÕ�� WHNQLNOHUL�� V�UHFL� YH\D� SURVHG�UOHUL� NRQXODUÕQGD� NRQWURO� VDKLEL��
\HWNLOL� \D� GD� VRUXPOX� ROPD\DFDNWÕU�´� %UDQNR�.RODUHYLF¶H� J|UH��PLPDUOÕ÷Õ� JHUL� NDODQ� \DSÕP�
HQG�VWULVLQGHQ�D\ÕUDQ�EX�DQOD\Õú�� oD÷GDú� WRSOXP�YH�HNRQRPLVLQGHNL� \HULQGHQ�HPLQ�ROPD\DQ�
YH ELOJL�oD÷ÕQÕQ�JHWLUGL÷L�HQJHOOHUH�YH�IÕUVDWODUD�FHYDS�YHUHPH\HQ�ELU�PHVOHN�ROXúWXUPDNWDGÕU���
³0LPDUODU��LOJLVL]OLN�\D�GD�X\XPVX]OXN�LGGLDODUÕQÕ�DQFDN�\DSÕP�HQG�VWULVLQLQ�NDoÕQÕOPD]Õ�RODQ�
³GLMLWDO� RUWDP� WDEDQOÕ� \HQLGHQ� \DSÕODQGÕUPD´� LúOHPLQGH� OLGHU� URO� R\QD\DUDN� UHGGHGHELOLUOHU�´�
�.RODUHYLF��������

�������0LPDUOÕNWD�GLMLWDO�V�UHFLQ�HYULPL�
<DSÕP� HQG�VWULVLQGH�� oL]LPOHULQ� EHOLUPHVLQLQ� D\UÕOPD� LKWL\DFÕQGDQ� PÕ� RUWD\D� oÕNWÕ÷Õ� \RNVD�
oL]LPOHULQ� EHOLUPHVLQLQ� PL� ELU� D\UÕOÕ÷D� \RO� DoWÕ÷Õ� WDUWÕúÕODELOLU�� $VÕO� RODQ� RUWD� E�\�NO�N� YH�
NDUPDúÕNOÕNWDNL�ELU�SURMH�LoLQ��ELQD�\DSÕP�HQG�VWULVLQLQ�RQ�ELQOHUFH�oL]LPH�LKWL\Do�GX\PDVÕGÕU��
.RODUHYLF¶H�J|UH�VRUXPOXOXNODUÕQ�E|O�QPHVL�EX�oL]LPOHULQ��UHWLOPHVL�LKWL\DFÕQÕ�GR÷XUPXúWXU��
�.RODUHYLF��������
*HPL \DSÕP� HQG�VWULVL� JLEL� GL÷HU� HQG�VWULOHUGH� WDVDUÕPFÕ� YH� X\JXOD\ÕFÕ� JHQHOOLNOH� WHN� ELU�
NLPOLNWLU�� EX� VD\HGH� WDVDUÕP� ELOJLVLQL� PDGGHOHúWLUPHN� LoLQ� oRN� VD\ÕGD� oL]LPLQ� �UHWLOPHVL�
JHUHNPH]�� %LUoRN� WHUVDQH�� GR÷UXGDQ� �o� ER\XWOX� GLMLWDO� PRGHOOHUOH� oDOÕúDUDN� oL]LP� �UHWLP�
V�UHFLQL� HOHPLúOHUGLU�� 2UWD\D� oÕNDQ� GLMLWDO� PRGHOGHQ� oÕNDQ� YHULOHUL� GH� GR÷UXGDQ� �UHWLP�
V�UHFLQH�\|QHOLN�JHOLúWLULUOHU���
*HPL \DSÕPÕ� YH� GL÷HU� HQG�VWULOHUGHNL� EX� GLMLWDO� HYULPL� IDUN� HGHQ� ED]Õ� PLPDUODU�� EX�



�
WHNQRORMLQLQ� RODQDNODUÕQÕ� NXOODQDUDN�� LPDODWoÕODUD� YH� P�WHDKKLWOHUH� VD÷OD\DFDNODUÕ� �UHWLP�
ELOJLVLQL�� D\QÕ� ]DPDQGD� JHUoHN� PDO]HPH� YH� PDOL\HW� KDNNÕQGD� ILNLU� HGLQPHN� LoLQ� GH�
NXOODQDELOHFHNOHULQL� DQODGÕODU�� �7LPEHUODNH�� ������ %|\OHOLNOH� GLMLWDO� WDVDUÕP� ELOJLVL� D\QÕ�
]DPDQGD�GLMLWDO��UHWLP�ELOJLVLQL�GH�LoHUHFHNWL�YH�oL]LP��UHWLPLQLQ�]DPDQ�DODQ�YH�KDWD��UHWPH\H�
P�VDLW�DGÕPODUÕ�HOHQPLú�RODFDNWÕ��
7DVDUÕP�ELOJLVLQL��GLMLWDO�RUWDPGD�ROXúWXUPD�YH�JHOLúWLUPH�GDKD�VRQUD�GD�EX�ELOJL\L�GR÷UXGDQ�
ELQD LQúDVÕQGD� NXOODQPD� RODQD÷Õ� NDYUDP� YH� �UHWLP� LOLúNLVLQL� \HQLGHQ� WDQÕPODU�� 'LMLWDO�
WHNQRORMLOHULQ�GH÷LúLN�PHVOHN�JUXSODUÕQFD�NXOODQÕPÕ��PLPDUOÕN��P�KHQGLVOLN�YH�\DSÕ��UHWLPLQLQ�
ELUOLNWH� oDOÕúDUDN�� ELUELUOHULQL� NXYYHWOHQGLUPH� LKWL\DFÕQÕ� GD� EHUDEHULQGH� JHWLULU�� 7DVDUÕP�
WHPVLOLQL� PDGGLOHúWLUPH� LKWL\DFÕ� �oL]LP� �UHWPH�� �UHWLP� YH� PHWRWODQGÕUPDGD� NXOODQÕODQ� \HQL�
RODQDNODUÕQ� GR÷UXGDQ� VRQXFX� RODUDN� D]DODFDNWÕU��dL]LPOHULQ� �UHWLPLQGHNL� D]DOPD��PLPDUGDQ�
P�KHQGLVH�\D�GD�LPDODWoÕ\D�XODúDQ�GLMLWDO�YHULOHULQ�DUWPDVÕ\OD�VRQXoODQPDNWDGÕU��E|\OHFH�ELQD�
WDVDUÕP� YH� �UHWLP� V�UHFL� GDKD� YHULPOL� ELU� KDOH� JHOLU��<DSÕODQ� ED]Õ� DUDúWÕUPDODUD� J|UH� GLMLWDO�
YHULOHUOH� \�U�W�OHQ� ELU� ELQD� \DSÕPÕQÕQ� �������GDKD� YHULPOL� JHUoHNOHúPH�SRWDQVL\HOL� YDUGÕU��
%DúND ELU�GH\LúOH�����\�]\ÕO�ELQD�SUDWLNOHUL��PLPDUODUÕQ�P�WHDKKLW�YH�LPDODWKDQH\OH�GR÷UXGDQ�
LOLúNLVL�G�ú�Q�OG�÷�QGH��GH÷LúPHOLGLU��
'LMLWDO� PRGHOH� GD\DQDQ� EX� VHQDU\R\D� J|UH�� GLMLWDO� PRGHO� WDVDUÕPFÕ� WDUDIÕQGDQ� ROXúWXUXODQ��
NRQWURO�HGLOHQ�YH�G�]HQOHQHQ� WDVDUÕP�YH��UHWLP�ELOJLVLQLQ� WHN�ND\QD÷ÕGÕU��%LQDQÕQ� LPDODW�YH�
LQúDDWÕQGD�JHUHNOL�RODELOHFHN�E�W�Q�ELOJL\L�EDUÕQGÕUÕU��0LPDUODU��P�KHQGLVOHU��P�WHDKKLWOHU�YH�
�UHWLPFLOHULQ� WDVDUÕPÕQ� HQ� HUNHQ� G|QHPOHULQGHQ� EDúODPDN� �]HUH� WHN� ELU� GLMLWDO� PRGHO�
�]HULQGHQ� LúELUOL÷L� LoLQGH� �FROODERUDWLYH�� \�U�WW�NOHUL� oDOÕúPDODU� VRQXFX�� �UHWLP� YH� WDVDUÕP�
DúDPDODUÕQGD� GX\XODQ� LKWL\Do� NDSVDPÕQGD� IDUNOÕ� ELOJL� NDWPDQODUÕ� HNOHQLU�� oÕNDUWÕOÕU� YH\D�
VR\XWODQÕU�� 7�P� EX� V�UHo� LoHULVLQGHNL� EHNOHQWLOHUL� VD÷ODPDNOD� \�N�PO�� EX� GLMLWDO� PRGHO��
WDVDUÕPÕQ�� DQDOL]LQ�� VLP�ODV\RQXQ�� �UHWLP�YH� LQúDDWÕQ� W�P� DUDoODUÕQÕQ� WHN� ELU� GLMLWDO� RUWDPGD�
ELUELUOHULQL� WDPDPOD\DFDN� úHNLOGH� ELU� DUD\D� JHOPHVL\OH� ROXúXU�� $VÕO� SUREOHP�� ELQD� V�UHFLQH�
NDWÕODQ� W�P� HNLSOHU� DUDVÕQGDNL� GLMLWDO� LúELUOLNoL� RUWDPÕ� \DUDWDFDN� EX� ELOLúLP�PRGHOLQLQ� QDVÕO�
JHOLúWLULOHFH÷LGLU��
'LMLWDO� WDVDUÕP� \|QWHPOHULQLQ�PLPDUOÕNWDNL� NXOODQÕPÕQÕQ� |QF�V�� RODQ� )UDQN�*HKU\¶QLQ� RILVL�
LoLQ &$7,$� SURJUDPÕ� LOH� �UHWLOPLú� ELU� PRGHO�� WDVDUÕP� YH� LQúDDW� ELOJLVLQGH� NXOODQÕODQ� WHN�
ND\QDNWÕU��$QD�SUHQVLS��WLSLN�ELU�\DSÕP�DúDPDVÕQD�NDWÕODQ�\�]OHUFH�IDUNOÕ�HNLELQ�ELOJLOHULQL��WHN�
ELU GLMLWDO� RUWDPGD� ELUOHúWLUPHNWLU�� *HKU\¶QLQ� RILVL�� LON� RODUDN� ����¶OHULQ� VRQODUÕQGD�
WDVDUODPD\D�EDúODGÕNODUÕ�YH������\ÕOÕQGD�LQúDVÕ�WDPDPODQDQ�%DUVHORQD¶GD�NÕ\Õ�NHQDUÕQGD�LQúD�
HGLOPLú� EDOÕN� úHNOLQGHNL� SDY\RQ� LoLQ� ³ND÷ÕWVÕ]´� �SDSHUOHVV�� V�UHFL� GHQHPLúOHUGLU�� 'DKD�



�
VRQUDODUÕ� *HKU\¶QLQ� E�W�Q� SURMHOHUL� LoLQ� WHPHO� ROXúWXUDQ� V�UHo�� IL]LNVHO� ELU� PRGHOLQ�� GLMLWDO�
WDUDPD WHNQRORMLOHULQLQ� \DUGÕPÕ\OD� GLMLWDO� ELU� PRGHOH� G|Q�úW�U�OPHVL\OH� EDúODPÕúWÕU��
2OXúWXUXODQ�GLMLWDO�PRGHO��P�KHQGLVOHU� WDUDIÕQGDQ�ELU�VWU�NW�U�ROXúWXUPDN� LoLQ�NXOODQÕOPÕúWÕU��
%|\OHFH�LON�GHID��VD\ÕVÕ]��oL]LPGHQ�DUÕQPÕú�ELU��UHWLP�V�UHFL�JHUoHNOHúPLúWLU��
)UDQN *HKU\¶H�J|UH������\�]\ÕOÕQ�EDúODUÕQGD�%DXKDXV¶WD�RUWD\D�oÕNDQ��]DQDDWNDU�LOH�VDQDWoÕQÕQ�
ELUOHúLPLQL� |QJ|UHQ� WHPHO� G�ú�QFH�� ���� \�]\ÕOÕQ� VRQODUÕQGD� DQODPÕQÕ� EXOPXúWXU�� �)ULHGPDQ��
�����

ùHNLO�����)UDQN�*HKU\¶QLQ�WDVDUODGÕ÷Õ�)LVK 6FXOSWXUH��%DUVHORQD��������>�@�
���\\�ÕQ�VRQODUÕQGD�RUWD\D�oÕNDQ�WHNQRORMLN�JHOLúLPOHU�PLPDUL�SURMHOHULQ�SUDWLNWHNL�V�UHoOHULQL�
GH GH÷LúWLUPHNWHGLU���
�



��
�������'ø-ø7$/�7$6$5,0�<g17(0/(5ø�
%LOJLVD\DU� GHVWHNOL� VLVWHPOHULQ� PLPDUOÕN� DODQÕQGD� NXOODQÕPODUÕQÕQ� \D\JÕQODúPDVÕ\OD� ELUOLNWH�
ELOJLVD\DU�VDGHFH�WDVDUÕP�V�UHFLQL�SUDWLNOHúWLUHQ�ELU�DUDo�ROPDNWDQ�oÕNPÕú�ELOJLVD\DU��GHVWHNOL�
WDVDUÕP� VLVWHPOHUL� \D\JÕQODúPÕúWÕU�� ³7DVDUÕP� VLVWHPOHUL´�EDúOÕ÷Õ� DOWÕQGD� ³WDVDUÕP�\|QWHPOHUL´�
NDYUDPÕ�\HU�DOPDNWDGÕU���
%LU SURMHQLQ� WDVDUÕP� V�UHFLQGH� KDQJL� WDVDUÕP� \|QWHPLQLQ� X\JXODQDFD÷Õ�� SURMH� WDVDUÕP�
V�UHFLQGH� EHOLUOHQHFHN� DQD� SUHQVLSOHUOH� LOJLOLGLU�� 3URMH� YHULOHULQH�� NÕVÕWODUÕQD� YH�
SRWDQVL\HOOHULQH�J|UH�R�SURMH�LoLQ�KDQJL�WDVDUÕP�\|QWHPLQLQ�X\JXQ�ROGX÷X�VDSWDQGÕNWDQ�VRQUD�
WDVDUÕP� V�UHFL� EDúODU�� 7DVDUÕP� V�UHFLQGH� HWNLQ� URO� R\QD\DQ� GLMLWDO� WDVDUÕP� \|QWHPOHUL�
NXOODQÕFÕQÕQ�GHQH\LPOL�HOOHULQGH�JHOLúLU��%X�GXUXPGD�GR÷UX�\|QWHP��]HULQGHQ�LOHUOHPHN�|QHP�
ND]DQÕU�� %LU� WDVDUÕP� \|QWHPLQLQ� X\JXQOX÷X� WDVDUÕP� V�UHFLQLQ� KHUKDQJL� ELU� \HULQGH� \HQLGHQ�
WDUWÕúÕODELOLU�� $PDo� WHNQRORML\L� NXOODQDUDN� HQ� LGHDO� o|]�PH� XODúPDN� ROGX÷XQGDQ�� PLPDUL�
SUDWLNWH� VDGHFH� WDVDUÕP�GH÷LO� X\JXODPD� DúDPDVÕQÕQ�GD�YHULPOL� ELU� úHNLOGH� o|]�POHQHELOPHVL�
|QHPOLGLU��8\JXODPD�SURJUDPODPDVÕQÕQ� WDVDUÕP� V�UHFL\OH� EHUDEHU� \�U�G�÷�� � SURMHOHUGH�� ELU�
JUXS PLPDUL�HOHPDQÕQ�LPDODWÕ�YH�PRQWDMÕ�LoLQ�HQ�X\XPOX�WDVDUÕP�\|QWHPL�VHoLOPHOLGLU����������������������������
'LMLWDO�7DVDUÕP�<|QWHPOHUL�G|UW�EDúOÕNWD�LQFHOHQPLúWLU��

� 3DUDPHWULN�7DVDUÕP�
� 7�UHWLFL�7DVDUÕP���%LoLP�*UDPHUOHUL�
� (YULPVHO�6LVWHPOHU���*HQHWLN�$OJRULWPDODU�
� $QLPDV\RQ�7HNQLNOHUL\OH�7DVDUÕP�
� 3HUIRUPDQVD�'D\DOÕ�7DVDUÕP�

�������3DUDPHWULN�7DVDUÕP�
7�UN 'LO� .XUXPX� 6|]O�N¶�QGH� SDUDPHWUH�� &HELUGH� ELU� GHQNOHPLQ� NDW� VD\ÕODUÕQD� JLUHQ�
GH÷LúNHQ� QLFHOLN� RODUDN� WDQÕPODQPDNWDGÕU� >�@�� %LOJLVD\DU� GLOLQGH� LVH� |]HO� ELU� SURJUDP� LoLQ�
YHULOPLú�GH÷HUL�J|VWHUHQ�GH÷LúNHQL�LIDGH�HGHU��
3DUDPHWULN� WDVDUÕP� DUD\�]��� WDVDUÕPFÕ\D� WDVDUÕPÕQ� JHOLúLPLQGHNL� KHU� DúDPD\Õ� KDIÕ]DVÕQGD�
WXWDUDN VRQXo��U�QH�XODúPD\Õ�VD÷OD\DQ��oRN�JHQLú�|OoHNOL�ELU�YHUL�WDEDQÕ�VXQDU��7DVDUÕPÕQ�KHU�
DúDPDVÕQGDNL�NDUDUODU�JHUL�DOÕQDELOLU��GH÷LúWLULOHELOLU�YH�\HQLGHQ�J|]GHQ�JHoLULOHELOLU��
3DUDPHWULN�WDVDUÕP��oRN�JHQHO�DQODPÕ\OD��ELU�GL]L�SDUDPHWUHQLQ�WDVDUÕPÕQ�KHUKDQJL�ELU�JHOLúLP�
DúDPDVÕQGD� GH÷LúWLULOHUHN�� WDVDUÕPÕQ� \HQLOHQPHVLQH� LPNDQ�YHUHQ� W�P� WDVDUODPD�KDUHNHWOHULQL�



��
NDSVDU�� 3DUDPHWULN� WDVDUÕPGD� GH÷LúHQ� ELoLPLQ� NHQGLVL� GH÷LO� NHQGLVLQL� ROXúWXUDQ�
SDUDPHWUHOHUGLU���%XUU\��������
3DUDPHWUHOHU� VDGHFH� .DUWH]\HQ� JHRPHWULVLQH� ED÷OÕ� VD\ÕODUGDQ� ROXúPD]ODU�� ,úÕN� NDWPDQODUÕ��
\DSÕVDO�PXNDYHPHW� \�NOHUL� YH�KDWWD�ELU� GL]L� HVWHWLN�SUHQVLEH�ED÷OÕ� GH÷HUOHUH�ED÷OÕ� RODUDN�GD�
JHOLúWLULOHELOLUOHU���
*HQHO� DQODPGD�� E�W�Q� SDUDPHWULN� LúOHPOHU� ELUELUOHULQH� NHVLQ� ELU� úHNLOGH� WDQÕPODQPÕú� ELU�
LOLúNLOHU D÷Õ� LOH� ED÷OÕGÕUODU�� 7DVDUÕPÕQ� LON� DúDPDODUÕQGD� WDQÕPODQDQ� EX� LOLúNL� LoHULVLQGH�
JHOLúWLULOPHVL� DPDoODQDQ� PRGHO� H÷HU� oRN� VÕQÕUODQGÕUÕOPÕúVD�� VRQXo� RODUDN� L]OHQHQ� WDVDUÕP�
NDUDUODUÕ�GD�K�N�PV�]�NDODELOLU��$UD\�]�LVH�EX�NÕVÕWODPD\D�QHGHQ�RODQ�LOLúNLQLQ�KDQJL�DúDPDGD�
EHOLUGL÷LQL� o|]PH\H� \DUGÕPFÕ� RODQ� ELU� DUDo� YD]LIHVLQL� J|U�U�� 3DUDPHWULN� WDVDUÕP� V�UHFLQGH��
JHOLúLP� DúDPDVÕQGDQ� |QFHNL� HQ� |QHPOL� DúDPD� LOLúNLOHULQ� EHOLUOHQPHVLGLU�� \DQL� WDVDUÕPÕ�
WDVDUODPDNWÕU��

�
ùHNLO�����*ULPVKDZ�DQG�3DUWQHUV�WDUDIÕQGDQ�WDVDUODQDQ�:DWHUORR�7UHQ�øVWDV\RQX����������.RODUHYLF��������

1LFKRODV� *ULPVKDZ� YH� 2UWDNODUÕ�� ����¶WH� WDVDUODGÕNODUÕ� YH� LQúD� HWWLNOHUL� :DWHUORR�
øVWDV\RQX¶QGD� WDVDUÕPD� SDUDPHWULN� \DNODúÕPÕQ� NDYUDPVDO� YH� JHOLúLPVHO� DYDQWDMODUÕQÕ�
NXOODQPÕúODUGÕU�� dDWÕ� VWU�NW�U�� ��� DGHW� ER\XWODUÕ� ELUELULQGHQ� IDUNOÕ� IDNDW� D\QÕ� QLWHOLNVHO�
|]HOOLNOHUH� VDKLS� \DSÕVDO� \D\GDQ� ROXúXU�� %X� \D\ODUÕ� WHNHU� WHNHU� PRGHOOHPHN� \HULQH� ELU�
SDUDPHWULF�PRGHO�ROXúWXUXODUDN�E�W�Q�\D\�WDEDQOÕ�NLULúOHU�ELU�LON�ELoLPGHQ�W�UHWLOPLúOHUGLU��
3DUDPHWULN� WDVDUÕP� \|QWHPL� NXOODQÕODUDN� oHúLWOHQHQ� QHVQHOHULQ� NHQGL� DUDODUÕQGDNL� NDUúÕOÕNOÕ�
HWNLOHúLPOHULQH� GD\DQDQ� GHVWHN� oHUoHYH� VLVWHPL� W�P� G�Q\DGDNL� IRONORULN� ELQD� WLSOHULQGH�
VÕNOÕNOD� NXOODQÕOPÕú� ELU� VLVWHPGLU�� 6LVWHPGH� |QFHGHQ� EHOLUOHQPLú� ELU� LOLúNL� D÷Õ� HWUDIÕQGD�
GL]LOPLú� RODQ� ELU� G�]LQH� NLULú� oXEXNWDQ� KHU� ELUL�� ELU� |Q�QGHNLQH� \DVODQÕUNHQ� D\QÕ� ]DPDQGD�
NHQGLVLQGHQ�ELU�VRQUD�JHOHQL�GHVWHNOHPHNWHGLU��dXEXNODUÕQ�VD\ÕVÕ��H÷LP�DoÕVÕ�YH�\�NVHNOLNOHUL�
JLEL�SDUDPHWUHOHUL�GH÷LúWLULOGLNoH�ELUELULQGHQ�oRN�IDUNOÕ�ELoLPOHUH�XODúÕOPDNWDGÕU���



��

ùHNLO�������3DUDPHWULN�oHúLWOHQPH\OH�ROXúWXUXODQ�GHVWHN�oHUoHYH�VLVWHPL���.RODUHYLF��������
0DUN�%XUU\�������\ÕOÕQGDQ�EX�\DQD�WDPDPODPD�oDOÕúPDODUÕQGD�GDQÕúPDQ�RODUDN�J|UHY�\DSWÕ÷Õ�
*DXGL¶QLQ� %DUVHORQD¶GDNL� 6DJUDGD� )DPLOLD� .LOLVHVL¶QGHNL� HNVLN� SDUoDODUÕQ� JHRPHWULVLQL�
oÕNDUPDN� LoLQ� JHPL� \DSÕPÕQGD� NXOODQÕODQ� SDUDPHWULN� LPDODW� \D]ÕOÕPÕQGDQ� \DUDUODQPÕúWÕU��
�%XUU\�� ������ %XUU\�� *DXGL¶QLQ� WHNUDUODUD� GD\DQPD\DQ� ]HQJLQ� PLPDUL� GLOLQLQ�
o|]�POHPHVLQGH� LON� RODUDN� ELoLPL� ROXúWXUDQ� JHRPHWULOHU� DUDVÕQGDNL� LOLúNL� |U�QW�V�Q��
WDVDUODPÕúWÕU�� .LOLVHQLQ� EDWÕ� WDUDIÕQGDNL� GXYDUÕQ� WDVDUODQPD� DúDPDVÕQGD�� GXYDUÕ� ROXúWXUDQ�
ELOHúHQOHULQ� X]XQOXN�� DoÕ�� GHQNOHP� VDELWOHUL� YE�� SDUDPHWUHOHUL� GH÷LúWLULOGL÷LQGH� E�W�Q� GL÷HU�
HOHPDQODUÕQ�GH÷LúHQ�JHRPHWULOHULQL�J�QFHOOH\HELOHFHN�YH�W�P�ELOHúHQ�KDUHNHWOHULQL�LQFHOH\HFHN�
ELU LOLúNLOHU�KL\HUDUúLVL�NXUXOPXúWXU��3DUDPHWULN�WDVDUÕP�WHNQRORMLVL��\HQL�ELOJLOHULQ�HQ�D]�HPHN�
WHNUDUÕ\OD�NROD\FD�DOJÕODQDUDN�KDIÕ]DGD�WXWXOPDVÕQD�L]LQ�YHUPLúWLU��

�
ùHNLO�����6DJUDGD�)DPLOLD�.LOLVHVL¶QLQ�J�O�SHQFHUHVLQLQ�GÕúDUGDQ�J|U�Q�P����.RODUHYLF��������



��
6DJUDGD� )DPLOLD� .LOLVHVL¶QLQ�� ,,�� '�Q\D� 6DYDúÕ¶QGD� ]DUDU� J|UPHGHQ� NXUWXODQ� ELOHúHQOHUL�
NXOODQÕODUDN� WHPHO� WDVDUÕP� SUHQVLSOHUL� LoLQ� ED]� ROXúWXUDFDN� ELU� SURWRWLS� oÕNDUWÕOPD\D�
oDOÕúÕOPÕúWÕU�� +Õ]OÕ� SURWRWLS� ROXúWXUPD� �UDSLG SURWRW\SLQJ� DúDPDVÕQGD� �o� ER\XWOX� EDOPXPX�
EDVNÕ� PRGHOL� ELU� DUDo� RODUDN� NXOODQÕOPÕúWÕU�� 6DJUDGD� )DPLOLD¶QÕQ� EDWÕVÕQGD� \HU� DODQ� ��P�
\�NVHNOLN� YH� �P� JHQLúOL÷H� VDKLS� J�O� SHQFHUHVL� ROXúWXUXOXUNHQ� SDUDPHWULN� PRGHOOHPH�
\|QWHPLQLQ�VHoLOPHVLQL�%XUU\��o�PDGGHGH�DoÕNODU��%LULQFL�QHGHQ��WDVDUÕP�HNLELQLQ�VÕN�YH�DQL�
RODUDN� DOPDN� GXUXPGD� NDODFD÷Õ� NDUDUODUÕQ� HQ� HWNLQ� ELoLPGH� VRQXoODQGÕUÕODELOPHVL� LoLQ�� W�P�
JHRPHWULOHULQ� GHIDODUFD� úHNLOOHQHELOHFH÷L� ELU� PRGHOH� LKWL\Do� GX\PDVÕGÕU�� %|\OHFH� HOGH�
HGLOHFHN�SDUDPHWULN�ELU�PRGHO� LOH� W�P�RODVÕOÕNODU� WDVDUÕP�HNLEL� WDUDIÕQGDQ�� LQúDDWD�JHoPHGHQ�
J|U�OP�ú� RODFDNWÕ�� øNLQFL� QHGHQ�� PRGHOLQ� G|UW� NXOHVLQGHQ� PHYFXWWD� YDURODQ� LNL� NXOHVLQLQ�
NLOLVHQLQ� Õ]JDUD� VLVWHPLQH� X\PDPDVÕQGDQ� ND\QDNODQDQ� VLPHWUL� VRUXQXQXQ� ELU� PRGHO�
\DUGÕPÕ\OD� GDKD� NROD\� o|]�OHELOHFH÷LQLQ� G�ú�Q�OPHVLGLU�� ho�QF�� QHGHQ� RODUDN� %XUU\��
SDUDPHWULN� PRGHOOHPH� \|QWHPOHUL\OH� KD]ÕUODQPÕú�� \HQLGHQ� úHNLOOHQHELOPH� |]HOOL÷LQH� VDKLS�
GLMLWDO�PRGHOLQ��úDQWL\HGHNL�VRQ�GDNLND�JHOLúPHOHULQH�WXWDUOÕ�ELU�úHNLOGH�D\DN�X\GXUDELOPHVLQL�
J|VWHULU���

�
ùHNLO�����*�O�SHQFHUHVLQLQ�WDPDPODQPDVÕ�LoLQ�ROXúWXUXODQ�SDUDPHWULN�KHVDS�oL]HOJHVL�������������.RODUHYLF��������

6RQXo� RODUDN� GD� SDUDPHWULN�PRGHOOHPH�PHWRWODUÕQÕQ� SURMHQLQ� KHU� DúDPDVÕQGDNL� EHNOHQWLOHUL�
NDUúÕODGÕ÷ÕQÕ� LIDGH� HGHU�� %LUOHúLN� JHRPHWUL\L� NXOODQPD�� KÕ]OÕ� YH� HVQHN� WDVDUÕP� JHOLúLPLQL�
VD÷ODPÕú�YH��UHWLP�DúDPDVÕQGDNL�GH÷LúLNOLNOHUH�D\DN�X\GXUPD\Õ�EDúDUPÕúWÕU���



��

ùHNLO�����3DUDPHWUHOHULQ�GH÷LúWLULOHUHN�HQ�WXWDUOÕ�X\XP�EXOXQPD\D�oDOÕúÕOPÕúWÕU����������.RODUHYLF��������

�
ùHNLO�����3URWRWLS�PRGHOLQ�ROXúWXUXODELOPHVL�LoLQ�KD]ÕUODQDQ�GLMLWDO�PRGHO��%XUU\��������

%X� SURMH�� *DXGL¶QLQ� NXUDOOÕ� ELU� GLOOH� WDVDUODPÕú� ROGX÷X� \�]H\OHUL�� DUDODUÕQGDNL� PHVDIHOHU�
,QWHUQHW� HULúLPL� VD\HVLQGH� NDSDQPÕú� RODQ� oDOÕúPD� HNLSOHULQH� %XUU\¶QLQ� GH÷LPL\OH� HúVL]� ELU�
³NLWDEH´�ROXúWXUPXúWXU��
+Õ]OÕ� 3URWRWLSOHPH� ELOJLVD\DU� GHVWHNOL� WDVDUÕP� �&$'�� GRV\DODUÕQGDQ� GLUHNW� RODUDN� IL]LNVHO�
PRGHO� �UHWPH\H� \DUD\DQ� WHNQRORMLOHUH� YHULOHQ� JHQHO� LVLPGLU��%X��UHWLP� WHNQL÷LQGH�PRGHOOHU�
VDDWOHUOH� LIDGH� HGLOHELOHFHN� NDGDU� NÕVD� V�UHOHUGH�� NDOÕS� NXOODQPD� JHUHNVLQLPL� GX\PDGDQ��
NHQGLVLQL� ROXúWXUDQ� PDO]HPHQLQ� NDWPDQODU� KDOLQGH� VÕUD\OD� ELUELUOHUL� �]HULQH� HNOHQPHOHUL� YH�
ELUOHúWLULOPHOHUL\OH�ROXúXU��



��
+Õ]OÕ� SURWRWLSOHPHGH� oRN� NDUPDúÕN� ELoLPOHULQ� PRGHOOHUL� NÕVD� ]DPDQGD� YH� KDWDVÕ]� RODUDN�
�UHWLOHELOLU��
<HQLOLNoL� WDVDUÕP�� SURWRWLS� �]HULQGHQ� X\DUODPD\D� GD\DQÕU� YH� SURWRWLS� NRPELQDV\RQODUÕ��
ROXúWXUXOPXú� ELU� SURWRWLSLQ� WDWPLQ� HGLFL� ELU� o|]�P� \DUDWDPDPDVÕ� �]HULQH� \DOÕQODúWÕUÕOÕS�
DUÕWÕOPDVÕQGD�NXOODQÕOÕU���*HUR��������7DVDUÕPFÕQÕQ��DU]X�HGLOHQ�QHVQH�KDNNÕQGD�JHQHO�ELU�ILNUL�
YDUGÕU�YH�WDVDUÕP�V�UHFL�VRQXFD�\|QHOLN�ELU�DNWLYLWHGLU��øVWHQLOHQ�HWNL\L�YHUHELOHFHN�|]HOOLNWHNL�
LNL \D�GD�GDKD�ID]OD�SURWRWLSLQ�ELUOHúLPLQGHQ�ID\GDODQÕOÕU��%D]Õ�GXUXPODUGD��\HQLOLNoL�WDVDUÕP��
SURWRWLS�GH÷LúLNOL÷LQH�GH��LKWL\Do�GX\DELOLU���6FKPLWW��������

�������7�UHWLFL�7DVDUÕP��%LoLP�*UDPHUOHUL�
7�UHWPH�NHOLPH�DQODPÕ�RODUDN��ELOLQHQ�ED]Õ�úH\OHUGHQ�\DUDUODQÕODUDN�G�ú�QFH�J�F�\OH�\HQL�ELU�
úH\� EXOPDN� RODUDN� WDQÕPODQPDNWDGÕU�� >�@� %LOJLVD\DU� RUWDPÕQGD� NXUXODQ� W�UHWLFL� WDVDUÕP�
VLVWHPOHULQGH�� EHOLUOL� ELU� ELoLP� JUXEXQGDNL� HOHPDQODUÕQ� oHúLWOL� NRPELQDV\RQODUÕQÕQ�
EHOLUOHQPHVLQH�GD\DOÕ�DOWHUQDWLI�o|]�POHU��VLVWHPDWLN�RODUDN�DUDúWÕUÕOÕU���
0LPDUL� SUDWLNWH� NXOODQÕPODUÕ� WDQÕPODQDQ� QHVQHOHU� DUDVÕQGD� EHOLUOHQHFHN� ELU� GL]L� NXUDOD�
ED÷OÕGÕU�� .RODUHYLF¶LQ� ������� GLJLWDO� PHWDPRUSKRVLV� EDúOÕ÷ÕQGD� LQFHOHGL÷L� JLEL�� EHOLUOL� ELU�
ELoLPLQ oHúLWOL�WHNQLNOHUOH�G|Q�úW�U�OHUHN�\HQL�ELoLPOHU�HOGH�HGLOPHVLQH�GD\DOÕ��ELoLP�W�UHWPH�
oDOÕúPDODUÕ�W�UHWLFL�WDVDUÕP�WHNQLNOHUL\OH�LOLúNLOHQGLULOHELOLU��
%LoLP�*UDPHUOHUL� ELoLPOHUOH�DULWPHWLN�KHVDSODPDODU�\DSDQ�DOJRULWPDODUGÕU��0DUFK�YH�6WLQ\��
������ %LoLP�JUDPHUOHULQGHQ�ROXúDQ�GLOLQ�HYUHQVHO�WHPHOOHULQL�LON�RODUDN�1RDP�&KRPVN\�LOHUL�
V�UP�úW�U��&KRPVN\���������&KRPVN\¶QLQ�G|Q�ú�PVHO�JUDPHUL� �WUDQVIRUPDWLRQDO�*UDPPDU��
VRQVX]� VD\ÕGD� JUDPHUH� DLW� WDQÕPODPD� ROXúWXUDELOHQ� NXUDOODU� VLVWHPLQH� GD\DQÕU�� 'LOELOLPVHO�
W�UHWLFL�JUDPHU�X]PDQODUÕQD�J|UH��ELU�JUDPHU�ELU�GLOGHNL�\DSÕVDO�LOLúNLOHU�VLVWHPLQLQ�E�W�Q�QH�
EDúYXUXU�� %X� VLVWHP� DOÕQDQ� NDUDUODUÕQ� JHOLúLPL� LoLQ� WDQÕPODQDQ� ELU� GL]L� NXUDOGDQ� ROXúXU��
'|Q�ú�POHUH� GD\DQDQ� W�UHWLFL� JUDPHU� ILNUL�� ELoLPVHO� \DNODúÕPGD� ELOJLVD\DUODUÕQ� GR÷DO� GLOLQ�
DQDOL]L�LoLQ�NXOODQÕOPD\D�EDúODQPDVÕ\OD�RUWD\D�oÕNPÕúWÕU��
7HUU\�.QLJKW¶D�J|UH�JUDPHUOHULQ�WDVDUÕPGD�NXOODQÕPODUÕ�LNL�W�UO�G�U��0HYFXW�WDVDUÕP�VHWOHULQL�
DQDOL]�HWPH�YH�EX�PHYFXW�WDVDUÕPODUÕ�D\QÕ�WDU]GD�\HQL�WDVDUÕPODU��UHWHELOPHN��]HUH�JUDPHUOHUL�
JHOLúWLUHQOHU� LOH� \HQL�� NHQGLQH� |]J��� WXWDUOÕ� WDVDUÕP� GLOOHUL� �UHWPHN� LoLQ� JUDPHUOHUL�

� dHúLWOL�HOHPDQODUGDQ�ROXúDQ�ELU�GLOL�ROXúWXUDQ�PHYFXW�YH�RODVÕ��LIDGHOHU�YH�K�N�P�DUDVÕQGDNL�LOLúNL\L�WDQÕ\DQ�YH�EX� LOLúNLOHUL� WDQÕPODPDN� LoLQ� ED]Õ� GXUXPODUGD� G|Q�ú�P� �WUDQVIRUPDWLRQ�� DGODQGÕUÕODQ� NXUDOODU� LúOHPOHULQL�NXOODQDQ�GLO�DQDOL]L�VLVWHPLGLU��>�@��



��
NXOODQÕODQODU�� *UDPHUOHU� D\UÕFD� PHYFXW� WDU]ODUÕQ� \HQL� WDVDUÕP� GLOOHUL� NXOODQÕODUDN�
G|Q�úW�U�OPHVLQGH� GH� NXOODQÕOPÕúWÕU�� �.QLJKW�� ������ *UDPHU� WDEDQOÕ� WDVDUÕP� VLVWHPOHUL��
WDVDUÕP�V�UHFLQL�VD\ÕVDOODúWÕUÕUNHQ�oRN�GDKD�ID]OD�VD\ÕGD�WDVDUÕP�DOWHUQDWLILQLQ�NHúIHGLOPHVLQH�
LPNDQ�YHULU���
6WLQ\�ELoLP�JUDPHUOHULQL�G|UW�ELOHúHQOH�o|]�POHPLúWLU��

x ELU�GL]L�ELoLP�
x ELoLPOHULQ�HWLNHWOHQPHVL�LoLQ�ELU�GL]L�VHPERO�
x ELoLP�$¶QÕQ�ELoLP�%¶\H�G|Q�ú�Q��EHOLUOH\HQ�G|Q�ú�P±ELoLP�NXUDOODUÕ��
x øúOHPL�EDúODWÕFÕ�ELU�ELoLP��EDúODQJÕo�HOHPDQÕ�JHUHNOLGLU���

6WLQ\� YH�0LWFKHOOLQ� 3DOODGLR� 9LOODODUÕ� �]HULQH� NXUGXNODUÕ� ELoLP� JUDPHUL� VD\HVLQGH� 3DOODGLR�
VWLOLQGH \HQL�YLOODODU� W�UHWPLúOHUGLU�� �<D�GD�dLQ¶GH�NL� LFH�UD\� ODWWLFH¶OHULQ�ELoLP�JUDPHUOHULQL�
oÕNDUÕS�\HQLOHULQL�ELOJLVD\DU�DUDFÕOÕ÷Õ\OD�W�UHWPLúOHUGLU��
�

ùHNLO�����)URHEHO¶LQ�\DSÕ�EORNODUÕ�YH�ELoLP�JUDPHUL�PHWRGX\OD�W�UHWLOHQ�WDVDUÕPODU���������.QLJKW��������
�������(YULPVHO�6LVWHPOHU��*HQHWLN�$OJRULWPDODU�
0LPDUL� SUDWLNWH� \DUDWÕODQ� GLMLWDO� PRGHOOHU�� GR÷DGDNL� HYULP� SUHQVLSOHULQGHQ� LOKDP� DOÕQDUDN�
ROXúWXUXOPDNWD� YH� JHOLúWLULOPHNWHGLU�� %X� GLMLWDO� PRGHOOHU� GR÷DGDNL� HYULPVHO� V�UHFLQ� ELUHU�
WHPVLOFLVL� ROPDNWDQ� oRN�� ELOJLVD\DU� GHVWHNOL� RUWDPGD��UHWLOHQ�PRGHOOHUL� JHOLúWLULFL�PHWDIRUODU�
RODUDN�KL]PHW�YHULUOHU��
0,7¶QLQ�\D\ÕQODGÕ÷Õ�³.DYUDPVDO�%LOLPOHU´�$QVLNORSHGLVL¶QLQ�WDQÕPÕQD�J|UH�ELU�DOJRULWPDQÕQ�
HVDV�|]HOOL÷L��DoÕN�ELU�úHNLOGH�WDQÕPODQPÕú�YH�WDNLS�HGLOPHVL�NROD\�RODQ�VÕQÕUOÕ�VD\ÕGDNL�NXUDOODU�



��
\D�GD�RSHUDV\RQODU�GL]LVLQGHQ�PH\GDQD�JHOPHVLGLU��*HQHOGH�DOJRULWPDODU�ELOJLVD\DUODUD�oHúLWOL�
LúOHPOHU�\DSWÕUDELOPHN�LoLQ�NXOODQÕODQ�PHWRWODU�\D�GD�WHNQLNOHU�RODUDN�NDEXO�HGLOLUOHU��
(YULPVHO�DOJRULWPDODU��WDVDUÕP�RUWDPÕQGDNL�DUDúWÕUPDQÕQ�DODQÕQÕQ�YH�\|Q�Q�Q�VDSWDQPDVÕ�LoLQ��
NDUPDúÕN� PRGHOOHU� UHKEHUOL÷LQGH� DUDúWÕUPDODU� \DSDQ� G�]HQHNOHUGLU�� 7DVDUÕP� RUWDPÕQGD��
SUREOHPLQ� WDVDUÕP�SDUDPHWUHOHULQGHQ�ROXúDQ�E�W�Q�RODVÕ�NRPELQDV\RQODUÕ�J|]GHQ�JHoLULOHUHN�
ELU VRQXFD�YDUPDN�KHGHIOHQLU��>�@�
0LPDUL� WDVDUÕPGD� JHQHWLN� DOJRULWPDODUGDQ� \DUDUODQDELOPHN� LoLQ� |QFHOLNOH� ELU� JHQHWLN� GLO�
\DUDWÕOPDVÕ� JHUHNLU�� 0LPDUL� NDYUDPODU�� W�UHWLFL� NXUDOODUOD� LIDGH� HGLOPHNWHGLU�� %|\OHOLNOH��
VD\ÕVDO� RUWDPGD� ROXúWXUXODQ� PRGHOOHU� NXOODQÕODUDN�� HYULP� V�UHFL� YH� JHOLúLPOHUL�
KÕ]ODQGÕUÕODELOPHNWH� YH� WHVW� HGLOHELOPHNWHGLU��.DYUDPODU� ELoLP� W�UHWPHN� �]HUH� ELU� úLIUHOHPH�
VLVWHPL� ROXúWXUDQ� JHQHWLN� ELU� GLO� YDVÕWDVÕ\OD� WDQÕPODQÕUODU�� 2OXúWXUXODQ� PRGHOOHU�� VLPXOH�
HGLOPLú� ELU� RUWDPGDNL� SHUIRUPDQVODUÕQD� J|UH� GH÷HUOHQGLULOHUHN� SURWRWLS� ELoLPLQ� JHOLúLPL�
ELOJLVD\DU�RUWDPÕQGD�FDQODQGÕUÕOÕU��%X�\|QWHPOH�oRN�ID]OD�VD\ÕGD�HYULPVHO�DGÕP�ROGXNoD�NÕVD�
ELU V�UHGH� JHUoHNOHúWLULOLU�� W�UHWLOHQ� VRQXo� ELoLP� JHQHOOLNOH� EHNOHQPHGLN� RODQGÕU�� 0LPDUL�
WDVDUÕPGD�JHQHWLN�DOJRULWPDODUGDQ�\DUDUODQDELOPHN�LoLQ��DoÕNoD�WDQÕPODQDPDPÕú�\D�GD�oHOLúHQ�
|Oo�WOHU DoÕNODQPDOÕ�� EX� |Oo�WOHULQ� VHoLP� �GR÷DO� VHOHNVL\RQ�� �]HULQGH� QDVÕO� LúOHQHFH÷L� YH�
PRUIRORMLN�YH�PHWDEROLN� V�UHoOHULQ� LQúD�HGLOHQ�ELoLPLQ�oHYUHVL\OH�RODQ�HWNLOHúLPH�J|UH�QDVÕO�
SURJUDPODQDFD÷Õ�DoÕNOÕ÷D�NDYXúWXUXOPDOÕGÕU��%X�NRQXODU�o|]�OG�NWHQ�VRQUD��ELOJLVD\DU�WDVDUÕP�
LoLQ \DUGÕPFÕ�ELU�DUDo�ROPDNWDQ�oRN�HYULPVHO�V�UHFH� LYPH�ND]DQGÕUDQ�ELU� W�UHWLFL�J�o�RODUDN�
NXOODQÕODELOLU�� %X� JHQHWLN� WHNQLN�� WDVDUÕPÕQ� GÕú� ELoLPLQL� GH÷LO� Lo� PDQWÕ÷ÕQÕ� JHOLúWLUPH\H� YH�
o|]PH\H�\|QHOLN�GDYUDQÕU���.RODUHYLF��������

�������$QLPDV\RQ�WHNQLNOHUL\OH�WDVDUÕP�
$QLPDV\RQ�NHOLPH�DQODPÕ�RODUDN��³FDQODQGÕUPD´�GHPHNWLU��>�@�+DUHNHWOL�J|U�QW��ROXúWXUPDN�
LoLQ NXOODQÕOÕU�� %LUELUOHUL\OH� LOLúNLOL� LNL� ER\XWOX� J|U�QW�OHU�� DUGÕ� DUGÕQD� HNOHQHUHN� ELU� KDUHNHW�
LIDGH�HGHUOHU���
7HNQRORMLQLQ�JHOLúLPL�LOH�RUWD\D�oÕNDQ�DQLPDV\RQ�WHNQLNOHUL�LON�EDúWD�PLPDUODU�WDUDIÕQGDQ�ELU�
WHPVLO� DUDFÕ� RODUDN� NXOODQÕOPÕúODUGÕU�� <DUDWÕODQ� PHNDQODUÕ� DQLPDV\RQ� WHNQLNOHUL\OH� GDKD�
JHUoHNoL�NÕOPDN� LoLQ�NXOODQÕODQ�DQLPDV\RQ� WHNQLNOHUL�GDKD�VRQUD�*UHJ�/\QQ¶LQ�|QF�O�÷�QGH�
WDVDUÕP� DPDoOÕ� NXOODQÕOPD\D� EDúODQPÕúWÕU�� *UHJ� /\QQ¶H� J|UH� DQLPDV\RQ� ELU� ELoLPL� YH� RQX�
úHNLOOHQGLUHQ�J�oOHULQ�HYULPLQL� LoHULU��+DUHNHW�HGHQ�NDUHOHU�GH÷LO�ELQDODU�YH�ELQD\Õ�HWNLOH\HQ�
J�oOHUGLU��%X�J�oOHU��]DPDQ��HYULP�YH�\DúDP�WDUDIÕQGDQ�NRQWURO�HGLOLUOHU���/\QQ��������
/\QQ¶H� J|UH� ELOJLVD\DU� RUWDPÕQGD� WDVDUÕP�� WHPVLO� RUWDPÕQGD� WDVDUÕPGDQ� �o� |QHPOL� IDNW|U�



��
DoÕVÕQGDQ� IDUNOÕODúPDNWDGÕU�� WRSRORML�� SDUDPHWUH� YH� ]DPDQ�� =DPDQ� YH� KDUHNHW�� DQLPDV\RQ�
WHNQLNOHUL�YDVÕWDVÕ\OD�WDVDUÕP�V�UHFLQH�NDWÕOÕU���
/\QQ��KDUHNHW�WDEDQOÕ�PRGHOOHPH�WHNQLNOHULQL�G|UW�JUXSWD�LQFHOHU��
.H\IUDPH�DQLPDWLRQ��ELU�WDVDUÕPÕ�ROXúWXUDQ�KDUHNHW�NDUHOHULQLQ�VÕUD\OD�DUGÕ�DUGÕQD�GL]LOPHVL�YH�
WDVDUÕPFÕQÕQ�EX�GL]LGHQ�ELU�NDUH\L�WDVDUÕPÕQGD�NXOODQPDN��]HUH�VHoPHVL�SUHQVLELQH�GD\DQÕU��
)RUZDUG�LQYHUVH� NLQHPDWLFV� PHNDQLN� DQODPÕ\OD� ELU� QHVQHQLQ� \D� GD� QHVQHOHULQ� KL\HUDUúLN�
VLVWHPLQLQ� KDUHNHWL� �]HULQGH� oDOÕúPDN� �]HUH� NXOODQÕOÕUODU�� +L\HUDUúL� ELU� \DSÕP� VLVWHPLQL�
PH\GDQD� JHWLUHQ� DQD� \DSÕVDO� HOHPDQODU� YH� RQODUÕ� ELUOHúWLUHQ� DUD� SDUoDODU� RODUDN�
|UQHNOHQGLULOHELOLU��%X�ELOHúHQOHUL�HWNLOH\HQ�GÕú�HWNHQOHU�YH�KDUHNHWOHU�ELoLPL�DOW�ELULPH�\D�GD�
�VW ELULPH�GR÷UX�GH÷LúLPH�X÷UDWÕUODU��
3DWK DQLPDWLRQ��ELU WDVDUÕP�QHVQHVLQL�ROXúWXUDQ�ELOHúHQOHU�EHOLUOHQHQ�ELU�GR÷UXOWX��]HULQGH�YH�
EX GR÷UXOWXGDQ�VDSPDPDN��]HUH�KDUHNHWOHQGLULOLU��
3DUWLFOH� HPPLVLRQV� WHNQL÷LQGH�� WDVDUÕP� oHYUHVLQGHNL� DUWDQ� YH� D]DODQ� J�oOHU� WDVDUÕPÕ�
HWNLOH\HFHN�J�oOHU�RODUDN�DOJÕODQÕUODU��%X�SDUoDODUÕQ�HWNLVL\OH�WDVDUÕP�KDUHNHWOHQGLULOHUHN�ELoLP�
ND]DQÕU��*UHJ�/\QQ¶LQ�EX�WHNQLNOH�1HZ�<RUN¶WDNL�RWRE�V�WHUPLQDOL�LoLQ�NRUX\XFX�ELU�oDWÕ�YH�
D\GÕQODWPD�SURMHVL�WDVDUODPÕúWÕU��/\QQ¶LQ�WDVDUÕPÕQGD�HWNL�\DUDWDQ�oHYUHVHO�J�oOHU��\D\D��DUDED�
YH RWRE�V�DNÕúODUÕGÕU��

ùHNLO�����*UHJ�/\QQ¶LQ�$XWKRULW\�2WRE�V�WHUPLQDOL�WDVDUÕPÕQD�HWNL�HGHQ�oHYUHVHO�J�oOHULQ�DQLPDV\RQ�NDUHOHUL���/\QQ��������
�



��

ùHNLO�����*UHJ�/\QQ¶LQ�WDVDUODGÕ÷Õ�$XWKRULW\�2WRE�V�WHUPLQDOL�DNÕú�PRGHOOHUL���/\QQ��������

ùHNLO� ����� $XWKRULW\� 2WRE�V� WHUPLQDOL� \D\D� \R÷XQOX÷X� PRGHOOHULQLQ� DQLPDV\RQ� NDUHOHUL���/\QQ��������
�������3HUIRUPDQVD�GD\DOÕ�WDVDUÕP�
7�UN 'LO� .XUXPX� 6|]O�N¶�QGH� SHUIRUPDQV�� EDúDUÕP�� YHULP� J�F�� DQODPODUÕQD� GHQN�
G�úPHNWHGLU��>�@�
3HUIRUPDQVD� GD\DOÕ� WDVDUÕPÕQ�PLPDUL� SUDWLNWHNL� NXOODQÕPÕQGDNL� DPDFÕ�� WDVDUODQDFDN� ELQDGDQ�
HQ�LGHDO�YHULPL�DOPDNWÕU��3HUIRUPDQVD�GD\DOÕ�WDVDUÕP�\|QWHPLQGH��úHKLU��PDQ]DUD��VLUN�ODV\RQ�
DNÕúÕ�JLEL�ELQD�SHUIRUPDQVÕQÕ�HWNLOH\HQ�HWPHQOHUL�NXOODQDUDN�\HQL�ELU� WDVDUÕP�\|QWHPL�RUWD\D�
oÕNPDNWDGÕU��%X�\|QWHP��VD\ÕVDO�WHNQRORMLOHUL�NXOODQDUDN�LQúD�HGLOPLú�oHYUH\H�\HQL�ELU�WDVDUÕP�
\DNODúÕPÕ�JHWLUPHNWHGLU���
%LOJL\H�YH�VLP�ODV\RQD�ED÷OÕ�EX�\|QWHPGH��SHUIRUPDQVD�GD\DOÕ�WDVDUÕP�HQ�JHQLú�DQODPÕ\OD�\HU�
DOPDNWDGÕU�NL�EX�DQODP�oRNOX�DODQODUÕ�ILQDQVDO��PHNDQVDO��VRV\DO��N�OW�UHO�YH�WHNQLN��\DSÕVDO��
WHUPDO� DNXVWLN�� DoÕGDQ� LQFHOHPHNWHGLU�� %LQD� SHUIRUPDQVÕ� �]HULQGHNL� YXUJX�� ELQD� WDVDUÕPÕQÕ��
LúOHYOHUL�YH�SUDWLNOHUL�KDNNÕQGDNL�EHNOHQWLOHUL�\HQLGHQ�WDQÕPODU��
$QDOLWLN KHVDSODPDOÕ� WHNQLNOHU�� JHRPHWULN�PRGHOLQ�ELUELUOHULQH�ED÷OÕ�� N�o�N�D÷� HOHPDQODUÕQD�
E|O�QPHVL� YH� EX� \ROOD� ELQDODUGDNL� \DSÕVDO�� HQHUML� YH� DNÕúNDQODU� GLQDPL÷L� DQDOL]OHULQLQ�
\DSÕOPDVÕQD� RODQDN� YHUHQ� VRQOX� HOHPDQODU� \|QWHPL� �ILQLWH�HOHPHQW� PHWKRG�)(0�� � �]HULQH�



��
NXUXOPXúWXU� �.RODUHYLF�� ������� *�Q�P�]GH� JHOLúHQ� JUDILN� oÕNÕúÕ� YH� J|U�QW�OHPH� WHNQLNOHUL�
VD\HVLQGH�EX�QLFHO�GH÷HUOHQGLUPHOHUL�QLWHOLN�\|Q�QGHQ�GH�LQFHOH\HELOPHN�P�PN�QG�U��%X�oRN�
oHúLWOL� DQDOLWLN� GH÷HUOHQGLUPH� VD\HVLQGH�� WDVDUÕP� DOWHUQDWLIOHUL� ELUELULOHUL\OH� NROD\OÕNOD�
NDUúÕODúWÕUÕODELOLU��
+HVDSODPDOÕ� DNÕúNDQODU� GLQDPL÷L� \D]ÕOÕPODUÕ� �&RPSXWDWLRQDO� )OXLG� '\QDPLFV�&)'���
JHQHOOLNOH� ELQD� HWUDIÕQGDNL� KDYD� DNÕúÕQÕ� DQDOL]� HWPHN� LoLQ� NXOODQÕOÕU�� $NÕú� IL]L÷LQLQ� ELQDQÕQ�
GLMLWDO�PRGHOLQH� X\JXODQPDVÕ\OD� KDYDQÕQ� GLQDPLN� GDYUDQÕú� DQDOL]LQLQ� \DQÕ� VÕUD� ÕVÕ� WUDQVIHUL��
ID] GH÷LúLPOHUL��NLP\DVDO�UHDNVL\RQODU�YH�\DSÕGDNL�JHULOPH�YH�úHNLO�GH÷LúWLUPHOHU�GH�LQFHOHQLU���
)XWXUH�6\VWHPV�ILUPDVÕ��&)'�DQDOL]OHULQL�3URMHFW�=('�DGOÕ�SURMH�NDSVDPÕQGD�ELU�ELQD�WDVDUÕPÕ�
LoLQ NXOODQPÕúWÕU��%LQD�VDKLS�ROGX÷X�IRWR�YROWDLN�K�FUHOHUL�YH�U�]JDU�WULE�Q��VD\HVLQGH�HQHUML�
DoÕVÕQGDQ� NHQGLQH� \HWHELOPHNWHGLU�� %XQX� VD÷OD\DELOPHN� LoLQ� ELQDQÕQ� \DSÕVÕ� EX� U�]JDU�
W�UELQLQH�KDYD�DNÕPÕQÕQ�JLWPHVLQH�RODQDN�WDQÕ\DFDN�úHNLOGH�WDVDUODQPÕúWÕU��&)'�DQDOL]L��ELQD�
J|YGHVLQGHNL�RSWLPXP�SHUIRUPDQVÕ�EHOLUOHPHN�LoLQ�JHUHNOLGLU���
�

ùHNLO������)XWXUH�6\VWHPV�PLPDUL�RILVL¶QLQ�WDVDUODGÕ÷Õ�=('�SURMHVL�YH�NXOODQÕODQ�DNÕúNDQ�GLQDPL÷L�SURJUDPÕ��&)'����������.RODUHYLF��������
3HWHU &RRN� YH� &ROLQ� )RXUQLHU¶LQ� .XQVWKDXV� �*UD]�� $YXVWXU\D�� LoLQ� ����� \ÕOÕQGD� \DSWÕ÷Õ��
|G�OO�� JLULú� E|O�P��GLMLWDO� \DSÕVDO� DQDOL]OHUGHQ� VRQUD� GH÷LúLNOL÷H� X÷UDWPÕúWÕU��%X� GH÷LúLNOLN��
SURMH P�KHQGLVOHUL�WDUDIÕQGDQ�RULMLQDO�ELoLP��]HULQGH�N�o�N�D\DUODPDODUOD�\DSÕVDO�SHUIRUPDQVÕ�
\�NVHOWPHN�LoLQ�|QHULOPLúWLU��%HQ]HU�úHNLOGH��)RVWHU�YH�3DUWQHUV¶ÕQ�³*UHDWHU�/RQGRQ�$FDGHP\�
+HDGTXDUWHUV´ÕQ� P�]DNHUH� RGDVÕ� LoLQ� \DSWÕNODUÕ� WDVDUÕP� \DSÕODQ� DNXVWLN� LQFHOHPHOHU�
VRQXFXQGD�ELU�WDNÕP�GH÷LúLNOLNOHUH�PDUX]�NDOPÕúWÕU��$ODQ�oDOÕúPDODUÕ�NDSVDPÕQGD�GDKD�VRQUD�
GH÷LQLOHFH÷L� �]HUH� ELQD�� J�Q� ÕúÕ÷ÕQD� PDUX]� NDODQ� \�]H\� DODQÕQÕQ� PLQLPL]H� HGLOHUHN� HQHUML�
SHUIRUPDQVÕQÕQ� RSWLPL]H� HGLOPHVL� VRQXFXQGD� ELU� oDNÕO� WDúÕ� IRUPXQD� NDYXúPXúWXU��%X� ELoLP�
VD\HVLQGH�ELQD�\�]H\LQGH�VRODU�HQHUML�ND]DQFÕ�DUWPÕú�YH�ÕVÕ�ND\EÕ�D]DOPÕúWÕU��%X�NRQILJ�UDV\RQ�
W�P ELU�\ÕO�ER\XQFD�J�Q�ÕúÕ÷Õ�|UQHNOHULQLQ�LQFHOHQPHVLQLQ�ELU�VRQXFXGXU��



��

ùHNLO������)RVWHU�YH�2UWDNODUÕQÕQ�WDVDUODGÕ÷Õ�*/$�SURMHVL�DNXVWLN�LQFHOHPH�YH�VRODU�oDOÕúPD�PRGHOOHUL���������.RODUHYLF��������
'LMLWDO WHNQRORMLOHULQ� ED]Õ� EHOOL� SHUIRUPDQVD� GD\DOÕ� VLP�ODV\RQODUGD�� SHUIRUPDQVD� GD\DOÕ�
WDVDUÕPÕ� RODVÕ� NÕOPDVÕQD� UD÷PHQ�� EX� WHNQRORMLOHULQ� NDYUDPODúWÕUÕOPDVÕ� YH� NXOODQÕOPDVÕ�
NRQXVXQGD� NÕVÕWODU� YH� IÕUVDWODU� YDUGÕU�� $QDOLWLN� KHVDSODPDODU�� SDVLI� RODUDN�� \DQL� \DSÕP�
WDPDPODQGÕNWDQ�VRQUD�NXOODQÕOPDN�\HULQH��ELQDQÕQ�JHQHO�ELoLPL�ROXúWXUXOGXNWDQ�VRQUD�DNWLI�YH�
GLQDPLN� ELU� úHNLOGH� ELQD� \DSÕPÕQD� NDWNÕGD� EXOXQDELOLUOHU�� dD÷GDú� PLPDULGH� FDQODQGÕUPD�
\D]ÕOÕPODUÕQGD�ROGX÷X�JLEL�DNWLI�ELU�URO�DODELOLUOHU��
%|\OH�ELU�\HQL� W�U�DQDOLWLN�\D]ÕOÕP��|QHULOPLú�úHPDWLN� WDVDUÕPÕQ� WRSRORMLVLQL�NRUXUNHQ��EHOLUOL�
ELU�SHUIRUPDQV�NULWHULQH��DNXVWLN��WHUPDO��Y�E���J|UH�JHRPHWULN�úHNLOGH�GH÷LúLNOLNOHU�\DSÕODELOLU��
gUQH÷LQ��SROLJRQDO�\�]H\OHUGHQ�ROXúDQ�ELU�JHRPHWULN�NRQILJ�UDV\RQGD�\�]H\��NHQDU�YH�QRNWD�
VD\ÕVÕ� YH� GROD\ÕVÕ\OD� WRSRORML� GH÷LúPH]NHQ�� úHNLOOHU� �JHRPHWUL�� EHOLUOL� NÕVÕWODU� GDKLOLQGH�
D\DUODQDELOLU��7DVDUÕPFÕQÕQ�DUD�NRúXOODUGDQ�ELULQLQ��]HULQH�JLWPH\H�NDUDU�YHUPHVL�GXUXPXQGD�
GH÷LúLP�V�UHFL�EDúODQJÕo�NRúXOXQGDQ�RSWLPXP�NRúXOD�GR÷UX�JHOLúWLULOHELOLU��
�



��
����'ø-ø7$/�h5(7ø0�7(.12/2-ø/(5ø�YH�0ø0$5ø�8<*8/$0$�675$7(-ø/(5ø�
7HNQRORMLQLQ�JHWLUGL÷L�RODQDNODU�PLPDUOÕN�GLVLSOLQLQGH�LON�RODUDN�X]XQ�oL]LP�V�UHFLQL�D]DOWPDN�
YH RODVÕ� oL]LP� KDWDODUÕQGDQ� NXUWXOPDN� LoLQ� WDVDUÕPFÕODU� YH� P�KHQGLVOHU� WDUDIÕQGDQ�
NXOODQÕOPD\D� EDúODQGÕ�� )DNDW� HVDV� GHYULP� EX� DUDFÕ� SURJUDPODUÕQ� JHOLúWLULOPHVL� LOH� EHUDEHU�
SURMHOHULQ� � VD\ÕVDO� RUWDPGD� �UHWLOPH\H� EDúODQPDVÕ\OD� JHUoHNOHúWL�� <DúDQDQ� E�W�Q� EX�
JHOLúPHOHU� YH� WHNQRORMLQLQ� YHUGL÷L� VÕQÕUVÕ]� RODQDNODUD� UD÷PHQ� ELUoRN� WDVDUÕPFÕ�� G�]� ELU�
ELOJLVD\DU� HNUDQÕQGD� SURMH� PRGHOLQLQ� GLMLWDO� J|VWHULPL� LOH� oDOÕúPDNWDQVD�� GR÷UXGDQ�
GRNXQDELOHFH÷L� IL]LNVHO� ELU� PDNHW� LOH� WDVDUÕPÕQÕ� JHOLúWLUPH\L� WHUFLK� HWPHNWHGLU�� 6|]� NRQXVX�
PDNHWL� VD\ÕVDO� YHULOHUOH� ROXúWXUPDN� \D� GD� � NODVLN� WHNQLNOHUOH� ROXúWXUXOPXú� ELU� PDNHWL�
JHOLúWLUHUHN� YH� �UHWLP� DúDPDVÕQD� NDGDU� WDúÕ\DELOPHN� �]HUH� VD\ÕVDO� RUWDPD� DNWDUPDN� LoLQ�
GH÷LúLN�PDNLQHOHUGHQ�ID\GDODQPDN�JHUHNLU���
%LU PDNHWL�� GLMLWDO� ELU� PRGHOH� G|Q�úW�UPHN�� ELOJLVD\DU� WDEDQOÕ� �UHWLPLQ� WDP� ]ÕGGÕGÕU�� ho�
ER\XWOX� WDUDPD� WHNQLNOHUL\OH� IL]LNVHO� ELU� PRGHOLQ� JHRPHWULVLQLQ� GLMLWDO� ELU� J|VWHULPLQH�
XODúÕODELOLU�� %X� WDUDPD� LúOHPL� VRQXFXQGD�� PDNHWLQ� JHRPHWULN� YHULOHUL� µQRNWD� EXOXWX¶� DGÕ�
YHULOHQ�QRNWDODU�|U�QW�V��úHNOLQGH�EHOLULU��7DUDQPÕú�QRNWDODUÕQ�ROXúWXUGX÷X�|U�QW�OHU��185%6�
�1RQ�XQLIRUP� 5DWLRQDO� %�6SOLQHV�� H÷ULOHULQLQ�� GDKD� VRQUDNL� DúDPDGD� QXUEV� \�]H\OHULQL�
ROXúWXUPDN�LoLQ�NXOODQÕODFDN��JHQHO�SURILOLQL��UHWPHN�LoLQ�NXOODQÕOÕUODU��

ùHNLO�����7HUV�P�KHQGLVOLN�V�UHFL���D��QRNWD�EXOXWXQGDQ��o�ER\XWOX�WDUDPD���E��YH��F��NHVLWVHO�H÷UL�ROXúXPX���G��\�]H\LQ�ROXúWXUXOPDVÕ�YH��H��QRNWD�EXOXWX�LOH�NÕ\DVODQPDVÕ������������.RODUHYLF��������
ho�ER\XWOX� WDUDPD�� µ0LFURVFULEH�GLJLWL]HU¶ DGÕ�YHULOHQ�PDNLQH\OH�PDQ�HO�RODUDN�\D�GD�GDKD�
SDKDOÕ�D\JÕWODUD�LKWL\Do�GX\DQ�IDNDW�EXQXQOD�EHUDEHU�OD]HU�ÕúÕQODUÕQÕ�NXOODQDUDN�N�o�N�ER\XWOX�
REMHOHULQ�ELOH�WDUDPDVÕQÕ�KDWDVÕ]�RODUDN�\DSDELOHQ�µODVHU�VFDQQHU¶�PDNLQHVL\OH�\DSÕODELOLU���
<DSÕ� WDVOD÷ÕQÕ� oÕNDUPDN� LoLQ� \�]\ÕOODUGÕU� NXOODQÕODQ� (XFOLG� *HRPHWULVL� JHOHQH÷L�� ND÷ÕW�
�]HULQGH�G�]�oL]JLOHU�YH�GDLUHOHU�HOGH�HWPHN�LoLQ�oL]LP�WDKWDVÕ��WHUD]L�JLEL�DUDoODUÕ�NXOODQPD\Õ�
]RUXQOX�NÕODU��:LOOLDP�0LWFKHOO¶ÕQ�GD�GH÷LQGL÷L�JLEL�PLPDUODU�QH\L�LQúD�HGHELOL\RUODUVD�RQODUÕ�



��
oL]PLúOHU�YH�QH\L� oL]HELOL\RUODUVD�RQODUÕ� LQúD� HWPLúOHUGLU�� �0LWFKHOO�� ����� 7HPVLO� YH��UHWLP�
DUDVÕQGDNL�EX�NDUúÕW� GXUXP�GLMLWDO� oD÷D� UD÷PHQ�YDUOÕ÷ÕQÕ� V�UG�UPHNWHGLU��%DKVHGLOHQ� WDUDPD�
PDNLQHOHULQL� NXOODQÕOPD\D� EDúODQPDVÕ\OD� EX� PDNLQHOHULQ� HOYHUGL÷L� ELoLPOHU� \DUDWÕOPD\D�
EDúODQPÕúWÕU�� gUQHN� RODUDN� )UDQN� *HKU\¶LQ�� 3UDJ¶GDNL� 1DWLRQDOH� 1HGHUODQGHQ� ELQDVÕQGD�
G�]HQVL]FH� úHNLOOHQGLULOPLú� FDP� SDQHOOHU�� KD]ÕUODQDQ� GLMLWDO� PRGHOLQ� JHRPHWULN� ELOJLOHUL�
NXOODQÕODUDN�� GLMLWDO� RUWDPGD� oDOÕúDQ� NHVLP� PDNLQHOHUL� LOH� NHVLOPLúOHUGLU�� $\QÕ� \|QWHP�
*HKU\¶QLQ� GL÷HU� ELU� SURMHVL� RODQ�6HDWWOH¶GDNL�([SHULHQFH�0XVLF�3URMHFW� �(03�� �����¶LQ� GÕú�
FHSKHVLQGH�NXOODQÕODQ��������DGHW�IDUNOÕ�ELoLPOHQGLULOPLú�PHWDO�SDUoDQÕQ�KD]ÕUODQPDVÕQGD�GD�
NXOODQÕOPÕúWÕU��

�
ùHNLO�����)UDQN�*HKU\�WDUDIÕQGDQ�WDVDUODQDQ�1DWLRQDOH�1HGHUODQGHQ��3UDJ��������>�@�

<HQL� GLMLWDO� RUWDPGD� �UHWLP� V�UHFLQL� *HKU\¶QLQ� |QF�O�÷�QGH� GDKD� ELUoRN� PLPDUL� RILV�
WDUDIÕQGDQ� WDVDUÕP�JHOLúWLUPHGH�NXOODQÕODQ�1XUEV� H÷UL�YH� \�]H\OHUL� JLEL�NDUPDúÕN�ELoLPOHULQ��
ELOJLVD\DU�NXOODQÕPÕ�LOH�WDVDUODQDELOLU�YH��UHWLOHELOLU�KDOH�JHOPHOHUL��DVOÕQGD�&1&�PDNLQHOHUL\OH�
LPDODWÕQ�VD÷ODGÕ÷Õ�RODQDNODUÕQ�ELU�VRQXFXGXU���

�
ùHNLO�����)��*HKU\�WDVDUÕPÕ�([SHULHQFH�0XVLF�3URMHFW��(03��ELQDVÕQÕQ�GÕú�NDEX÷X��������DGHW�IDUNOÕ�ELoLPGH�PHWDO�OHYKDODUGDQ�ROXúWXUXOPXúWXU��6HDWWOH��$%'���������.RODUHYLF��������



��
.RODUHYLF��������GLMLWDO��UHWLP�WHNQRORMLOHULQL�G|UW�JUXSWD�LQFHOHU��

� øNL�ER\XWOX��UHWLP��&1&�NHVLPL��
� dÕNDUPD�LúOHPLQH�GD\DOÕ��UHWLP�
� (NOHPH�LúOHPLQH�GD\DOÕ��UHWLP�
� %LoLPOHQGLUPH\H�GD\DOÕ��UHWLP�

øNL ER\XWOX��UHWLP��&1&�NHVLPL��HQ�VÕN�NXOODQÕODQ��UHWLP�WHNQL÷LGLU��/D]HU�ÕúÕQÕ��VX�MHWL�\D�GD�
SODVPD�DUF� WHNQLNOHUL\OH� LNL� HNVHQ��]HULQGHQ�KDUHNHWOH�NHVLP� LúOHPL�JHUoHNOHúLU��3ODVPD�DUF�
NHVLPLQGH�� VÕNÕúWÕUÕOPÕú� JD]� YHUHQ� ELU� D÷Õ]OÕN� \DUGÕPÕ\OD� oRN� \�NVHN� ÕVÕGDNL� JD]� NHVLOHFHN�
E|OJH\H�JHoLULOLU�YH�NHVLP�LúOHPL�JHUoHNOHúLU��6X�MHWL\OH�NHVLP�LúOHPLQGH�oRN�\�NVHN�EDVÕQoOÕ�
VX� NHVLOHFHN�PDO]HPH\L�DúÕQGÕUDFDN�SDUoDODU� LOH�NDUÕúWÕUÕODUDN�N�o�N�ELU�D÷Õ]OÕNWDQ�NHVLOHFHN�
E|OJH\H� DNÕWÕOÕU�� %X� WHNQLN� LOH� PDO]HPH� �]HULQGH� ROGXNoD� NHVNLQ� YH� KDWDVÕ]� NHVLPOHU�
\DSÕODELOLU�� /D]HU� NHVLFLOHU�� \�NVHN� EDVÕQoOÕ� NDUERQGLRNVLW� JD]Õ\OD� NÕ]ÕO� |WHVL� ÕúÕ÷ÕQ� ELUOHúLPL�
VRQXFX�PDO]HPHQLQ�HULPHVL�YH\D�\DQPDVÕ\OD�NHVLP�LúOHPLQL�JHUoHNOHúWLULU��.HVLOHFHN�RODQ�DQD�
PDO]HPHQLQ�HW�NDOÕQOÕ÷ÕQD�YH�NDUDNWHULVWLN�|]HOOLNOHULQH�J|UH�IDUNOÕ�WHNQLNOHUGHQ�\DUDUODQÕOÕU��
dÕNDUPD�LúOHPLQH�GD\DOÕ��UHWLP��NHVLOHFHN�SDUoDODUÕQ�DQD�SDUoDGDQ��HOHNWURQLN��NLP\DVDO�\D�
GD PHNDQLN�D]DOWPD�\|QWHPOHUL\OH�oÕNDUWÕOPDVÕQD�GD\DQÕU��
ho ER\XWOX�NDWÕODUÕQ�|÷�W�OPHVL�LúOHPL��LNL�ER\XWOX�NHVLPLQ�GR÷UXGDQ�ELU�X]DQWÕVÕGÕU���0DWNDS�
XFXQD� \�NVHOPH� \D� GD� DOoDOPD� |]HOOL÷L� HNOHQHUHN� ��� ER\XWWD�� =� HNVHQLQGHNL� KDUHNHWL�
VD÷ODQPÕúWÕU�� ho� HNVHQOL� |÷�WPH� VD\HVLQGH� NDWÕODUGDQ� KDFLPVHO� SDUoDODU� oÕNDUWÕODELOLU�� )DNDW�
GDKD�NDUPDúÕN�ELoLPOHULQ�oÕNDUWÕOPDVÕ�LoLQ�PDWNDS�XFXQXQ��o�HNVHQOL�KDUHNHWL�\HWHUOL�GH÷LOGLU��
ho ER\XWOX� SDUoDODUÕQ� oÕNDUWÕOPDVÕ� LoLQ� G|UW� \D� GD� EHú� HNVHQGH� oDOÕúDELOHQ� EDúOÕ÷D� VDKLS�
PDNLQHOHUGHQ� \DUDUODQÕOÕU�� 'H÷LúLN� ER\XWODUGD� EXOXQDELOHQ� EDúOÕNODUÕQ�� JHQLú� oDSOÕ� RODQODUÕ�
oÕNDUPD�LúOHPLQGH��GDKD�N�o�N�oDSOÕ�RODQODUÕ�LVH�VRQ�NDW�LúOHPOHULQGH�NXOODQÕOÕU��
&1& g÷�WPH�LúOHPLQGH�NXOODQÕODQ�ELOJLVD\DUODUD�PDNLQH�KDUHNHWLQL�\|QOHQGLUHFHN��oHúLWOL�NRG�
NRPXWODUÕ� JLULOLU�� (Q� HVNL� GLMLWDO� �UHWLP� WHNQLNOHULQGHQ� ELUL� RODQ� &1&� oRN� HNVHQOL� |÷�WPH�
VLVWHPLQLQ� PLPDULGH� X\JXODQPDVÕ�� LON� RODUDN� ����OHULQ� EDúODUÕQGD� øQJLOWHUH¶GH� RUWD\D�
oÕNPÕúWÕU��'DKD�VRQUDODUÕ�$PHULND¶GDNL�E�\�N�PLPDUOÕN�RILVOHULQGHQ�RODQ�6NLGPRUH��2ZLQJV�
YH 0HULOO¶LQ��620��RILVOHULQGH�&1&�g÷�WPH�PDNLQHOHUL�YH�OD]HU�NHVLFLOHU��PLPDUL�PRGHOOHULQ�
�UHWLPLQGH� YH� LQúDDW� PRQWDM� oDOÕúPDODUÕQGD� NXOODQÕOPÕúWÕU�� ����OHULQ� VRQODUÕ� YH� ����ODUÕQ�
EDúODUÕQGD� LVH� 1HZ� <RUN
WDNL� 6DLQW� -RKQ� WKH� 'LYLQH� .DWHGUDOL¶QGH� NXOODQÕODQ� WDúODU� YH�
%DUVHORQD¶GDNL�6DJUDGD�)DPLOLD�.LOLVHVL¶QGHNL�NRORQODU�JLEL� LQúDDW�HOHPDQODUÕQÕQ��UHWLPLQGH�
GHQHQPLúOHUGLU�� %X� \|QWHPOH� �UHWLOHQ�� oLIW�\|QO�� H÷ULOHUGHQ�PH\GDQD� JHOPLú� NDUPDúÕN� H÷UL�



��
oL]JLVHO� \�]H\OL� ODPLQH� FDP� HOHPDQODUGDQ� ROXúDQ� %HUQDUG� )UDQNHQ¶LQ� %0:� 3DY\RQX� LoLQ�
WDVDUODGÕ÷Õ�³%XEEOH´��������LQúD�HGLOPLú�LON�|UQHNOHUGHQGLU��

ùHNLO�����%HUKDUG�)UDQNHQ�WDVDUÕPÕ�³%XEEOH´ÕQ�GÕú�NDEX÷XQX�ROXúWXUDQ�oLIW�H÷ULOL�FDP�\�]H\OHU��>�@�

�
ùHNLO�����%HUKDUG�)UDQNHQ�WDVDUÕPÕ�³%XEEOH´ÕQ�GÕú�NDEX÷X��>�@�

(NOHPH LúOHPLQH� GD\DOÕ� �UHWLP�� |÷�WPH� YH� oÕNDUPD� LúOHPOHULQLQ� DNVLQH� NDWPDQ� �UHWPH\L�
VD÷OD\DQ� ELU� VLVWHPGLU�� 6ÕNOÕNOD��.DWPDQOÕ�hUHWLP� �OD\HUHG�PDQXIDFWXULQJ��� NDWÕODUÕQ� VHUEHVW�
IRUPOX��UHWLPL��VROLG�IUHHIRUP�PDQXIDFWXULQJ����KÕ]OÕ�SURWRWLSOHQGLUPH��UDSLG�SURWRW\SLQJ��\D�
GD PDVD�VW��SURWRWLS��UHWPH��GHVNWRS�SURWRW\SLQJ��JLEL��UHWLP�WHNQLNOHUL\OH�ELU�DQÕOÕU��%�W�Q�
HNOHPH LúOHPLQH� GD\DOÕ� WHNQRORMLOHU� WHPHOGH� GLMLWDO�PRGHOLQ� LNL� ER\XWOX� NDWPDQODUOD� NHVLOPH�
SUHQVLELQL� HVDV� RODUDN� DOÕUODU�� %X� NDWPDQODUÕQ� VÕUD\OD� PDNLQH\H� DNWDUÕOPDODUÕ� YH� �VW� �VWH�
oDNÕúWÕUÕOPDODUÕ\OD�IL]LNVHO��U�Q�ROXúWXUXOXU��
%X� DPDoOD� JHOLúWLULOHQ� LON� WHNQLN� VWHUROLWRJUDIL� WHNQL÷LGLU�� 6WHUROLWRJUDIL� �6/$��� VÕYÕ�
SROLPHUOHULQ� OD]HU� ÕúÕ÷ÕQD� PDUX]� NDOGÕNODUÕQGD� NDWÕODúPDODUÕQD� GD\DOÕGÕU�� /D]HU� ÕúÕN� GHPHWL��
PRGHOLQ ELU� NHVLWLQL� VÕYÕ� SROLPHUH� LúOHU� YH� NDWÕODúDQ� NDWPDQ� �]HULQH� NXUXOGX÷X� \DUGÕPFÕ�
SODWIRUPOD� DúD÷Õ� LWLOLU� YH� GL÷HU� NDWPDQODUÕQ� LúOHQPHVLQH� EDúODQÕU�� .DWPDQODPD� LúOHPLQGHQ�
VRQUD� VÕYÕ� LoLQGHNL� FLVLP� NDWPDQGDQ� D\UÕOÕU� YH� ID]ODOÕNODUÕQGDQ� WHPL]OHQLU�� %X� �UHWLPLQ�



��
GH]DYDQWDMÕ� X]XQ� ]DPDQGD� �UHWLOHELOHFHN� SURWRWLSLQ� ER\XWXQXQ� NÕVÕWOÕ� ROPDVÕ� YH� LúOHPLQ�
SDKDOÕOÕ÷ÕGÕU�� 7DVDUÕPGD�� JHQHO� RODUDN� NDUPDúÕN�� H÷UL�oL]JLVHO� PRGHOOHULQ� �UHWLPLQGH�
NXOODQÕOÕUODU� øQúDDWWD�LVH��VHUL�ELU�úHNLOGH��UHWLOHFHN�NRQVWU�NVL\RQ�HOHPDQODUÕQÕQ��UHWLPLQGH�EX�
WHNQLNWHQ�\DUDUODQÕOÕU��
6RQ ]DPDQODUGD�EX�WHNQLN�E�\�N�|OoHNOL�ELQD�ELOHúHQOHULQLQ�GR÷UXGDQ�VD\ÕVDO�YHULOHUH�GD\DOÕ�
NXOODQÕPODUÕQGD� GHQHQPLúWLU�� %XQD� HN� EDúND� ELU� WHNQRORML� NRQWXU� LúOHPH� �FRQWRXU� FUDIWLQJ��
PHWRGXGXU�� .RQWXU� LúOHPH�� KÕ]OÕ� NDWPDQODúWÕUPD\D� L]LQ� YHUHQ� PHOH]� ELU� �UHWLP�PHWRGXGXU��
1HVQH� oHNLUGH÷LQL� ROXúWXUPDN� �]HUH� QHVQHQLQ� \�]H\� NDEX÷XQX� NXOODQDQ� YH� ERúDOWPD� \D� GD�
HQMHNVL\RQ�LúOHPOHULQH�GD\DQDQ�G|NPH�LúOHPLGLU��
�

ùHNLO�����*UHJ�/\QQ�WDVDUÕPÕ�RODQ�(Y�3URWRWLSL�SURMHVLQLQ�VWHUROLWRJUDIL�WHNQL÷L\OH�oÕNDUWÕOPÕú�PRGHOL���.RODUHYLF��������

�
ùHNLO�����+Õ]OÕ�SURWRWLSOHPH�\|QWHPL\OH�LPDO�HGLOPLú�PDIVDO�HOHPDQODUÕ���.RODUHYLF��������

%LoLPOHQGLUPH\H� GD\DOÕ� �UHWLPGH��PDO]HPHQLQ� ELoLPLQL� ER]DUDN� LVWHQHQ� úHNLOGH� \HQLGHQ�
úHNLOOHQGLUHELOPHN� LoLQ� PDO]HPH\H�� PHNDQLN� J�oOHU�� ÕVÕ� \D� GD� EXKDU� X\JXODQÕU�� %X� VLVWHP��
dLIW�H÷ULOL�� ELOHúLN� \�]H\OHU� \D� GD� G�]OHPVHO� H÷ULOHULQ� úHNLOOHQGLULOPHVLQGH�� H÷LOLS� E�N�OHUHN�
\HQL�ELU�ELoLP�ROXúWXUXOPDVÕQGD�NXOODQÕOÕU���



��
�������8\JXODPD�6WUDWHMLOHUL�

%LOHúHQOHU� GLMLWDO� RODUDN� �UHWLOGLNWHQ� VRQUD�� \HUOHULQH� X\JXODQPDODUÕ� GD� JHQH� GLMLWDO� WHNQRORML�
\DUGÕPÕ\OD� \DSÕOÕU�� 'LMLWDO� �o� ER\XWOX� PRGHOOHU�� ELOHúHQOHULQ� \HUOHULQLQ� VDSWDQPDVÕQGD��
ELOHúHQOHULQ�\HUOHULQH�R\QDWÕOPDODUÕQGD�YH�VRQ�RODUDN�KHU�ELOHúHQL�WDP�\HULQH�RWXUWXOPDODUÕQGD�
NXOODQÕOÕUODU�� *HOHQHNVHO� \|QWHPOHULQ� DNVLQH�� GLMLWDO� PRGHOGHNL� ELOHúHQOHULQ� X\JXODPD�
DODQÕQGDNL� \HUOHUL� HOHNWURQLN� DUDúWÕUPD� YH� OD]HU� SR]LV\RQ� WHNQLNOHUL\OH� EXOXQXU�� \HUOHULQH�
WDúÕQÕU� YH� ELUOHúWLUPH� LúOHPL� EDúODU�� )UDQN� *HKU\¶QLQ� %LOEDR¶GDNL� *XJJHQKHLP�0�]HVL¶QGH�
X\JXODPD� V�UHFL� KLoELU� |Oo�P� DOHWL� NXOODQÕOPDGDQ� VDGHFH� GLMLWDO� WHNQLNOHUOH� JHUoHNOHúPLúWLU��
hUHWLP� DúDPDVÕQGD� W�P� ELOHúHQOHU� EDUNRGODQPÕú� YH� VWU�NW�U�Q� ELWLúLN� NDWPDQODUÕ\OD� NHVLúHQ�
QRNWDODU� LúDUHWOHQPLúWLU�� 8\JXODPD� VÕUDVÕQGD� EDUNRGODQPÕú� KHU� SDUoD� &$7,$� LOH� �UHWLOHQ�
PRGHOGHQ�\DUDUODQÕODUDN�NRRUGLQDWODUÕQD�\HUOHúWLULOPLúWLU��%LOHúHQOHULQ�ELOJLVD\DU�PRGHOLQGHNL�
\HUOHULQH� RWXUWXODELOPHOHUL� LoLQ� OD]HU� WDUDPDOÕ� HNLSPDQ� &$7,$¶\D� ED÷ODQPÕúWÕU�� �/H&UX\HU��
����� %XQD� EHQ]HU� WHNQLNOHU� *HKU\¶QLQ� 6HDWWOH¶GDNL� (03� �([SHULHQFH� 0XVLF� 3URMHFW��
SURMHVLQGH�GH�NXOODQÕOPÕúWÕU�

ùHNLO�����(03�3URMHVLQGH�*OREDO�.RQXPODQGÕUPD�6LVWHPL��*36��NXOODQÕODUDN�\DSÕVDO�ELOHúHQOHU�\HUOHULQH�NRQXPODQGÕUÕOPÕúODUGÕU���.RODUHYLF��������
�������<�]H\�6WUDWHMLOHUL�

'LMLWDO�PLPDUOÕNWD�WHNQRORML�NXOODQÕPÕ�LOH�EHOLUHQ�NDUPDúÕN�JHRPHWULOHUH�YH�WHNWRQLNOHUH�VDKLS�
ELoLPOHU� \HQL� ELQD� NDEXNODUÕ� ROXúWXUPDNWDGÕU�� %LQDQÕQ� NDEX÷X� \DQL� GÕú� \�]H\L� 185%6�
H÷ULOHULQGHQ�ROXúDQ�\D]ÕOÕPODUÕQ�LoHUGL÷L�ELoLPVHO�NDYUDPODUÕ�YXUJXODPDNWDGÕU�� �%LQD�NDEX÷X�
YH� oHNLUGH÷L� ELU� E�W�QO�N� LoLQGHGLU�� 7HN� ELU� |÷HGH� EXOXúDQ� VWU�NW�U� YH� NDEXN� NHQGLQL�



��
GHVWHNOH\HQ�YH�DUD�HOHPDQODUD�LKWL\Do�GX\PD\DQ�ELoLPOHU�\DUDWÕU��%|\OH�ELU�ELoLP�DQFDN�\HQL�
PDO]HPHOHUOH���\�NVHN�VÕFDNOÕNWD�N|S�N��NDXoXN��SODVWLN�DODúÕPODUÕ�YE����NHQGLQL�LIDGH�HGHELOLU��
-RVHSK *LRYDQQLQL¶QLQ� GH÷LQGL÷L� JLEL� VWU�NW�UHO� NDEXN� ILNUL� VDGHFH� \HQL� PDO]HPHOHUL� GH÷LO�
D\QÕ� ]DPDQGD� H÷UL� YH� NÕYUÕP� JLEL� GHYDPOÕ� ELU� \�]H\� \DUDWDQ� JHRPHWULOHUL� LIDGH� HGHU�� %X�
JHRPHWULOHU� ED÷ÕPVÕ]� VWDWLN� ELU� VLVWHPL� HQJHOOH\HFHN� YH� NDEXN� WHN� EDúÕQD� WDúÕ\ÕFÕ� RODUDN�
LúOH\HFHNWLU�� �*LRYDQQLQL�� ������6WU�NW�U� YH� NDEX÷XQ�EX� ELUOHúLPLQ� WDVDUÕPD�|QHPOL� HWNLOHUL�
YDUGÕU��<HQL�LQFH��NDWPDQOÕ�ELQD�|UW�OHUL�NHQGLOHULQL�ROXúWXUDQ�SDQHOOHU�VD\HVLQGH�KHP�JHUHNOL�
\DSÕVDO� GHVWH÷L� VD÷ODU� KHP� GH� JHQHOOLNOH� WDYDQ� YH� G|úHPHOHUH� \HUOHúWLULOHQ� GL÷HU� VLVWHPOHUL�
EDUÕQGÕUÕUODU�� %X� DQODPGD� NXOODQÕODQ� ELQD� JL\GLUPHGHNL� \HQLOLNOHU� RWRPRWLY�� URNHW� YH� JHPL�
\DSÕPÕ��UHWLPL�JLEL�IDUNOÕ�HQG�VWULOHUGH�VÕNOÕNOD�NXOODQÕODQ�WHNQRORMLOHUGHQ�DOÕQPÕúWÕU��
)XWXUH� 6\VWHPV� WDUDIÕQGDQ� WDVDUODQDQ� /RQGUD� /RUG¶V� &ULFNHW� *URXQG¶GDNL� 1DW:HVW� 0HGLD�
0HUNH]L¶QLQ� \DSÕPÕQGD� DO�PLQ\XP� PDO]HPH� NXOODQÕOPÕúWÕU�� %X� PDO]HPHQLQ� VHoLPL�
SDVODQPD]OÕ÷Õ\OD� YH� VXJHoLUPH]� ELU� \�]H\� RODUDN� ELoLPOHQGLULOHELOPHVL\OH� DODNDOÕGÕU�� NDEXN�
D\QÕ�]DPDQGD�VWU�NW�UG�U�E|\OHOLNOH�EDúND�ELU�VWU�NW�U�oHUoHYHVL�YH�NDSODPD\D�JHUHN�GX\PD]��
.DEXN� &1&� PDNLQHOHUL\OH� �UHWLOPLú� YH� ��PP� LQFHOLNWHNL� DO�PLQ\XP� SODNDODU� WHUVDQH\H�
NXUXOPXúWXU�� 'DKD� VRQUD� ��� DGHW� �P� JHQLúOL÷LQGHNL� SDUoDODUD� E|O�QP�úW�U�� -DNRS� YH�
0DF)DUODQH¶QLQ�WDVDUODGÕ÷Õ�*HRUJHV�5HVWRUDQÕ¶QGD�GD��������EHQ]HU�WHNQLNOHU�NXOODQÕOPÕúWÕU����

�
ùHNLO�����1DW:HVW�0HG\D�0HUNH]L¶QLQ����DGHW�DO�PLQ\XP�SDQHOGHQ�NXUXODQ�NDEXN�VWU�NW�U�PRGHOL��/RQGUD���������.RODUHYLF��������



��

ùHNLO������-DNRS�YH�0DF)DUODQH¶QLQ�WDVDUODGÕ÷Õ�*HRUJHV�5HVWRUDQÕ���.RODUHYLF��������
(÷ULVHO� |UW�� WHNQLNOHULQL� X\JXODPD� VWUDWHMLOHUL� JHRPHWULN� NDUPDúÕNOÕNODUÕQD�� PDO]HPH�
VHoLPLQLQ� JHWLUGL÷L� RODVÕOÕNODU� YH� GLUHQoOHUH� � � ED÷OÕGÕU�� %X� ³LQúD� HGLOHELOLUOLN� NXUDOODUÕ´�
JHQHOOLNOH� WHNWRQLN� ELoLPOHULQ� JHRPHWULOHULQL� UDV\RQDOL]H� HWPH\L� JHUHNWLULU�� .XUDOODU�
X\JXODPDQÕQ� PDOL\HWLQH�� ELoLPLQ� JHRPHWULVLQLQ� NDUPDúÕNOÕ÷ÕQD� ED÷OÕ� RODUDN� GH÷LúLNOLN�
J|VWHULUOHU�� 'LMLWDO� WHNQRORMLOHU� PLPDUODUD� JHRPHWUL� GHQHWLPL\OH� E�WoH� �]HULQGH� NRQWURO�
VD÷ODPD�LPNDQÕ�YHULU��

�������hUHWLP�6WUDWHMLOHUL�

hUHWLP� VWUDWHMLOHUL� JHQHOOLNOH� NRQWXU� LúOHPH� �FRQWRXULQJ��� �oJHQ� \DUDWPD� �WULDQJXODWLRQ�� YH�
NXUDOOÕ��JHOLúWLULOHELOLU�\�]H\OHUL�LoHUHQ�LNL�ER\XWOX��UHWLP�LoLQ�NXOODQÕOÕUODU����
.RQWXU� LúOHPH� WHNQL÷LQGH�� G�]OHPVHO� NHVLWOHU� YHULOHQ� ELU� ELoLPGH� ROXúWXUXODQ� PRGHOOHPH�
\D]ÕOÕPÕ� NXOODQÕODUDN� ROXúWXUXOXUODU� YH� GR÷UXGDQ� ELQDQÕQ� \DSÕVDO� ELOHúHQOHULQLQ� ELU� DUD\D�
JHWLULOPHVLQL� VD÷ODUODU�� � 6ÕUDODPDODUÕ� JHQHOOLNOH� ELUELUOHULQH� SDUDOHOGLU� YH� G�]HQOL� DUDOÕNODUOD�
\HUOHúWLULOLUOHU��*HKU\¶QLQ� WDVDUODGÕ÷Õ� (03� SURMHVL� � YH�%HUQKDUG� )UDQNHQ¶LQ� ³%XEEOH´� LVLPOL�
%0:�LoLQ�WDVDUODGÕ÷Õ�SDY\RQXQ�VWU�NW�UHO�oHUoHYHVL�NRQWXU�LúOHPH�WHNQL÷L\OH�ROXúWXUXOPXúWXU���



��
ùHNLO������)UDQN�*HKU\�WDVDUÕPÕ�(03�SURMHVLQLQ�VWU�NW�UHO�oHUoHYHVL���.RODUHYLF��������

�
ùHNLO������%HUQKDUG�)UDQNHQ¶LQ�%0:�SDY\RQX�LoLQ�WDVDUODGÕ÷Õ�³%XEEOH´ÕQ�VWU�NW�U�oHUoHYHVL���.RODUHYLF��������
%�WoH\OH� LOJLOL� \D�GD��UHWLPOH� LOLúNLOL�NÕVÕWODPDODUÕQ�V|]�NRQXVX�ROGX÷X�GXUXPODUGD��185%6�
H÷ULOHULQLQ�\DUDWWÕ÷Õ�NDUPDúÕN�JHRPHWULOHU�GDKD�D]�PDVUDIOÕ�RODQ�GDLUHVHO��UDG\DO�JHRPHWULOHUH�
\DNÕQODúWÕUÕODELOLUOHU��)UDQNHQ�YH�HNLELQLQ�WDVDUODGÕ÷Õ�³%UDQGVFDSH´�LVLPOL�%0:�SDY\RQXQGD�
UDG\DO� JHRPHWULOHU� NXOODQÕOPÕúWÕU��%X� SURMHGH�185%6�H÷ULOHULQLQ� \DSÕVDO� DQDOL]LQGHQ� RUWD\D�
oÕNDQ� � L]RSDUDPHWULN� H÷ULOHU� �LVRSDUPV�� \DSÕVDO� ELOHúHQOHULQ� JHRPHWULOHULQL� WDQÕPODPDGD�
NXOODQÕOPÕúODUGÕU���

�
ùHNLO������%HUQKDUG�)UDQNHQ¶LQ�%0:�LoLQ�WDVDUODGÕ÷Õ�³%UDQGVFDSH´�SDY\RQX��\�]H\�o|]�POHPHOHUL�YH�UDG\DO�JHRPHWULOHUH�RWXUWXOPXú�\DSÕVDO�SDUoDODU���.RODUHYLF��������

.DUPDúÕN��H÷UL�oL]JLVHO�\�]H\�|UW�OHUL�JHQHOOLNOH�LNL�IDUNOÕ�WHNQLN�NXOODQDUDN�ROXúWXUXODELOLUOHU��
G�]OHPVHO� PR]DLNOHúWLUPHQLQ� �SODQDU� WHVVHOODWLRQ�� ELU� \|QWHPL� RODQ� �oJHQ� \DUDWPD�
�WULDQJXODWLRQ�� PHWRGX� LOH� \D� GD� LNL� H÷ULQLQ� LoNXWXSODQPDVÕ\OD� ROXúDQ� oLIW�H÷ULOL� NXUDOOÕ�
\�]H\OHUOH��UXOHG�VXUIDFH����
hoJHQ� \DUDWPD�PHWRGX\OD�ROXúWXUXODQ� \�]H\OHU� YH�NXUDOOÕ� \�]H\OHU�G�]OHPVHO� úHULWOHUL� LIDGH�
HGHFHN�úHNLOGH�DoÕOÕUODU��%|\OHFH�WDVDUÕP�LNL�ER\XWOX�úHNLOOHU�RODUDN�WDEDND��]HULQH�JHoLULOLU�YH�



��
&1&�NHVLP�WHNQRORMLOHUL�NXOODQÕODUDN�ELOHúHQOHU�ROXúWXUXOXU���

�
ùHNLO������dLIW�H÷ULOL�\�]H\LQ��oJHQ�\DUDWPD�\|QWHPL\OH�LIDGHVL�YH�úHNLOLQ�LNL�ER\XWOX�G�]OHPGH�DoÕOÕPÕ��.RODUHYLF��������

�
ùHNLO������.XUDOOÕ�\�]H\�YH�LNL�ER\XWOX�G�]OHPGH�DoÕOÕPÕ��.RODUHYLF��������

'�]OHPVHO� PR]DLNOHúWLUPHQLQ� HQ� HWNLQ� \ROX� RODQ� �oJHQ� \DUDWPD� PHWRGX� ELUoRN� SURMHGH�
EDúDUÕ\OD�X\JXODQPÕúWÕU��)RVWHU�DQG�3DUWQHUV� WDUDIÕQGDQ� WDVDUODQDQ�%ULWLVK�0XVHXP¶XQ�*UHDW�
&RXUW�DYOXVXQXQ�FDP�oDWÕ�|UW�V��EX�\|QWHPH�L\L�ELU�|UQHNWLU���



��

ùHNLO������)RVWHU�DQG�3DUWQHUV¶ÕQ�WDVDUODGÕ÷Õ�%ULWLVK�0X]HVL¶QGHNL�*UHDW�&RXUW¶XQ��oJHQ�\�]H\OHUOH�\DUDWÕOPÕú�FDP�oDWÕ�|UW�V���>�@�
)RVWHU¶ÕQ� RILVL� SHN� oRN� SURMHOHULQGH� SDUDPHWUHOHUH� GD\DQDQ� NDUPDúÕN� JHRPHWULOL� ELoLPOHU�
WDVDUODPÕúODUGÕU�� .DUPDúÕN� H÷ULOHULQ� UDV\RQDOL]H� HGLOPHVL� N�UH�� NRQL�� VLOLQGLU�� \�]�N� �WRUXV��
ELoLPOHULQLQ� VDKLS� ROGXNODUÕ� � UDG\DO� JHRPHWULOHULQ� WDVDUÕPGDNL� NDUPDúÕN� \�]H\OHUH�
\HUOHúWLULOPHOHUL\OH�JHUoHNOHúLU��
dLIW� H÷ULOL� \�]H\OHUL� UDV\RQDOL]H� HWPHNWH� NXOODQÕODQ� EDúND� ELU� \|QWHP� GH� RQODUÕ� ³NXUDOOÕ�
JHOLúWLULOHELOLU´� �UXOH� GHYHORSDEOH�� \�]H\OHUH� G|Q�úW�UPHNWLU�� .XUDOOÕ� \�]H\OHU� X]D\GDNL� LNL�
H÷ULQLQ�G�]OHPVHO�LoNXWXSODQPDVÕQD�GD\DQÕU��%LUELUOHULQH�ED÷ODQDQ�H÷ULOHU�DUDVÕQGD�G�]��NXUDO�
LIDGH�HGHQ�oL]JLOHU�G�]HQOL�DUDOÕNODUOD�\HUOHúWLULOLU��%X�\|QWHPOH�ROXúWXUXODQ�HQ�EDVLW�ELoLPOHU�
NRQLOHU� YH� VLOLQGLUOHUGLU�� KLSHUEROLN� SDUDERORLWOHU� YH� KLSHUERORLWOHU� LVH� GDKD� JHOLúPLú�
JHRPHWULOHUGLU���

�
ùHNLO������*HOLúPLú�NXUDOOÕ�\�]H\OHU��SDUDERORLW�YH�KLSHUERORLW��.RODUHYLF��������

8UXJXD\OÕ� PLPDU� (ODGLR� 'LHVWH¶QLQ� WDVDUODGÕ÷Õ� $WODQWLGD� .LOLVHVL� NXUDOOÕ� \�]H\OHUOH�
ROXúWXUXOPXú�WDVDUÕPODUD�L\L�ELU�|UQHNWLU���



��

ùHNLO������(ODGLR�'LHVWH¶QLQ�WDVDUODGÕ÷Õ�$WODQWLGD�.LOLVHVL��2URJXD\��������.RODUHYLF��������
dD÷GDú� PLPDULGH� NXUDOOÕ� \�]H\OHULQ� NXOODQÕOPDVÕQÕQ� |QHPOL� ELU� QHGHQL� JHOLúWLULOHELOLU�
ROPDODUÕGÕU��)UDQN�*HKU\¶QLQ�RILVL�WDVDUODGÕNODUÕ�\DUDWÕFÕ�o|]�POHUL�UDV\RQDOL]H�HWPHN�YH�LQúD�
HGLOHELOLUOLNOHULQL� VD÷ODPDN� LoLQ� JHOLúWLULOHELOLU� NXUDOOÕ� \�]H\OHUH� EDúYXUDQ� EDúND� ELU� RILVWLU��
*HKU\� JHOLúWLULOHELOLU�PHWDO� \D� GD� ND÷ÕW� úHULWOHULQL� IL]LNVHO�PRGHOOHU� �]HULQGH� úHNLOOHQGLUHUHN�
NDYUDPVDO�SURMHOHULQL�ROXúWXUPDNWDGÕU��%X�ELoLPOHU�GDKD�VRQUD�VD\ÕVDO�RUWDPD�DWÕOÕU�YH�VRQXo�
ELoLPOHU�&$7,$� \D]ÕOÕPÕQGD� DQDOL]� HGLOHUHN� JHOLúWLULOHELOLU� GLMLWDO� \�]H\OHUH� G|Q�úW�U�O�UOHU���
%X� VD\HGH� \�NVHN�PDOL\HWOHUH� VDKLS� oLIW� H÷ULOL� \�]H\�ROXúWXUPD�YH��UHWPH� V�UHFL�GH� DúÕOPÕú�
ROXU���

�
ùHNLO������)��*HKU\�WDVDUÕPÕ�RODQ�:DOW�'LVQH\�.RQVHU�6DORQX¶QGD�NXUDOOÕ�\�]H\OHULQ�NXOODQÕPÕ���.RODUHYLF��������

�������<HQL�0DO]HPHOHU��

0LPDUL� LIDGHGHNL� \HQL� ELoLPOHU� YH� PDO]HPH� ELOLPLQGHNL� LOHUOHPHOHU� PLPDUODUÕ� EX�
PDO]HPHOHULQ� VÕQÕUODUÕQÕ� NHúIHWPH\H� LWPLúWLU�� ����� YH� ����ODUGD�� VHUEHVWoH� ELoLPOHQHELOHQ�
EHWRQ��SODVWLN�JLEL�PDO]HPHOHU�³GDPOD�EHQ]HUL´�ELoLPOHUH�RODQ�LOJL\L�DUWWÕUPÕúWÕU��



��
dD÷GDú� \�]H\OHULQ� LIDGHVLQH� J|VWHULOHQ� LOJL�� \HQL� PDO]HPH� NRPSR]LV\RQODUÕQÕQ� PXNDYHPHW�
|]HOOLNOHUL� YH� VD÷ODGÕNODUÕ� RODVÕOÕNODUOD� \DNÕQGDQ� LOLúNLOLGLU�� 0LPDUL� NDEXNODUÕ� ROXúWXUPDNWD�
NXOODQÕODQ� \HQL�PDO]HPHOHU�� EHQ]HUL� J|U�OPHPLú� LQFHOLNWH�� GLQDPLN� |]HOOLNOHUL� RODQ�� LúOHYVHO�
RODUDN� GH÷LúLPH� X÷UD\DELOHQ� YH� oRN� oHúLWOL� HIHNWOHU� YHUHQ� \�]H\OHU� VXQPDNWDGÕUODU�� gUQHN�
RODUDN�*HKU\¶QLQ�WDVDUODGÕ÷Õ�%LOEDR¶GDNL�*XJJHQKHLP�0�]HVL¶QL�|UWHQ�NDEXN�VDGHFH������PP�
NDOÕQOÕ÷ÕQGDNL� WLWDQ\XP� OHYKDODUGÕU�� <HQL� PDO]HPHOHUH� RODQ� LOJL\L� DUWÕUDQ� VDGHFH� LQFHOLNOHUL�
GH÷LOGLU�� ELQDODUÕQ� NDEXNODUÕ� D\QÕ� ]DPDQGD� NHQGL� VWU�NW�UOHULQL� ROXúWXUPDNWDGÕUODU��
.RODUHYLF¶LQ� GH÷LQGL÷L� JLEL� GLQDPLN� GDYUDQÕúODUD� VDKLS� EX� \DSÕVDO� NDEXNODU�� WHNWRQLNOHU� YH�
PDO]HPHQLQ�V�UHNOLOL÷LQH�\|QHOLN��\D\JÕQ�WDYÕUODUD�PH\GDQ�RNXPDNWDGÕUODU���.RODUHYLF��������
)DUNOÕOÕ÷Õ� \DUDWDQ� VDGHFH� \HQL�PDO]HPHOHU� GH÷LOGLU�� 7X÷OD� JLEL�� HVNL� YH� WDQÕGÕN�PDO]HPHOHU��
J�Q�P�]GH�DOÕúÕODJHOPLúLQ�GÕúÕQGD�\|QWHPOHUOH�NXOODQÕOPDNWDGÕUODU��gUQHN�RODUDN�(ULFN�9DQ�
(JHUDDW� 0LPDUOÕN� RILVLQLQ� WDVDUODGÕ÷Õ� øUODQGD¶QÕQ� &RUN� úHKULQGHNL� &UDZRUG� .HQWVHO� 6DQDW�
*DOHULVL�J|VWHULOHELOLU���

�
ùHNLO������9DQ�(JHUDDW�0LPDUOÕN�RILVLQLQ�WDVDUODGÕ÷Õ�&UDZRUG�.HQWVHO�6DQDW�*DOHULVL��&RUN��øUODQGD��������.RODUHYLF��������

3URMH�\HUHOH�VDGÕN�NDOÕQDUDN�WDVDUODQDQ��\HQL�ELU�HNL�WDQÕPODU��%X�SURMH�(ODGLR�'LHVWH¶LQ��DNÕFÕ�
ELoLPOHUOH�WDVDUODGÕ÷Õ��WX÷OD�YH�KDUoWDQ�LQúD�HGLOPLú�ELQDODUÕQÕQ�oD÷GDú�ELU�YHUVL\RQX�QLWHOL÷LQL�
WDúÕU�
*HOHQHNVHO� PDO]HPHOHULQ�� \HQL� EDNÕúOD� \RUXPODQÕS� NXOODQÕOPDVÕ� ���\\�� LWLEDUL\OH�
\D\JÕQODúPÕúWÕU�� gUQHN� RODUDN� EHWRQDUPHGH� NXOODQÕODQ� JHOHQHNVHO� GHPLU� oHUoHYH� VLVWHPL�
\HULQH��o�U�\�S�HVNLPH\HQ�ILEHU�NDUERQ�NDIHV�VLVWHPL�NXOODQÕODUDN�GDKD�D]�\R÷XQ�EXQD�NDUúÕQ�
\DSÕVDO� RODUDN� GDKD� J�oO�� EHWRQ� VWU�NW�UOHU� HOGH� HGLOHELOLU�� .DUERQ� ILEHUOHULQ� \DSÕODUGD�
NXOODQÕPÕ� JHOHFHN� LoLQ� |QJ|U�OPHVLQH� NDUúÕQ� KHQ�]� \D\JÕQODúPD\DQ� ELU� VLVWHPGLU��



��
*�Q�P�]GH� ELQD� \DSÕPÕQGD� \D\JÕQ� RODUDN� NXOODQÕODQ� PDO]HPHOHUH� NDUúÕQ� \HQL� DYDQWDMODU�
VD÷OD\DQ�ILEHUJODV��SROLPHU�YH�N|S�N�JLEL�PDO]HPHOHULQ�KDILI�ROPDODUÕQD�NDUúÕQ��\�NVHN�GLUHQo�
J�F�QH� VDKLSWLUOHU� YH� oHúLWOL� ELoLPOHUH� oRN� NROD\� G|Q�úW�U�OHELOLUOHU�� 0DO]HPH�� VÕYÕ�
KDOLQGH\NHQ�ELoLPOHQGLULOGL÷LQGHQ��KHUKDQJL�ELU�úHNOLQ�NDOÕEÕQD�X\XP�VD÷OD\ÕS�DNÕFÕ�\�]H\OHU�
HOGH� HGLOPHVLQH� LPNDQ� WDQÕU�� .RODWDQ� YH� 0DF� 'RQDOG¶ÕQ� 1HZ� <RUN¶WDNL� 2VW�.XWWQHU�
$SDUWPDQODUÕ�EX�\|QWHPOH�WDVDUODGÕNODUÕ�ELU�DSDUWPDQ�GDLUHVLQLQ�Lo�G�]HQOHPHVLGLU��

ùHNLO������.RODWDQ�YH�0DF�'RQDOG¶ÕQ�WDVDUÕPÕ�RODQ��2VW�.XWWQHU�$SDUWPDQODUÕ��1HZ�<RUN��>�@�
8]XQ� ELU� V�UHGLU� RWRPRWLY�� URNHW�� JHPL� \DSÕPÕ� YH� GL÷HU� HQG�VWULOHUGH� NXOODQÕOPDNWD� RODQ�
PDO]HPHOHU��RODVÕ�PLPDUL�X\JXODPDODUGD�GD�GHQHQPLúOHUGLU��0DO]HPHQLQ�NHQGLVLQLQ��UHWLPLQL�
VD\ÕVDO�RODUDN�NRQWURO�HGHUHN�GDKD�|QFH�HúL�J|U�OPHPLú�NDSDVLWHOHUH�XODúPDN�P�PN�QG�U��
0LPDUODU� DUDVÕQGD� LOJL� X\DQGÕUDQ� EX� DNÕFÕ� PDO]HPHOHU� EXJ�Q� NXOODQÕODQ� NRPSR]LWOHUGLU��
.RPSR]LWOHU��LNL�\D�GD�GDKD�oRN�VD\ÕGD�JHQHOOLNOH�IDUNOÕ�|]HOOLNOHUGHNL�PDO]HPH�ELOHúLPLQGHQ�
ROXúWXUXODQ�NDWÕ�PDO]HPHOHUGLU��(OGH�HGLOHQ�VRQXo��U�Q�NHQGLVLQL�ROXúWXUDQ�ELOHúHQOHUGHQ�GDKD�
�VW�Q� |]HOOLNWHNL� \HQL� ELU� PDO]HPHGLU�� %LU� NRPSR]LW� PDO]HPH�� WHPHO� RODUDN� LNL� SUHQVLS�
ELOHúHQGHQ� HOGH� HGLOLU�� J�oOHQGLULFL� |]HOOLNWHNL� ELU� PDO]HPH� �UHLQIRUFHPHQW� YH�PDWULNV� DGÕ�
YHULOHQ� úHNLO� YHULFL� ELU� PDO]HPH�� 0DWULNV� JHQHOGH� FDP�� NDUERQ�� SROLHWLOHQ� YH\D� EDúND� ELU�
PDO]HPHGHQ� ROXúDQ� J�oOHQGLULFL� ILEHU� NDWPDQODUÕQÕQ� LoLQH� NDWÕOGÕ÷Õ� PHWDOLN�� VHUDPLN� \D� GD�
SROLPHU�ELOHúLPOL�PDO]HPHGLU��
.RPSR]LW� PDO]HPHOHUGHQ� \DSÕODQ� ELOHúHQOHU� &1&�|÷�WPHOL� NDOÕSODUGD� úHNLOOHQGLULOLUOHU��
.RPSR]LW�PDO]HPHOHUGHQ�SROLPHU�ELOHúLPOL�RODQODU�\D�GD�ELU�GL÷HU�GH\LúOH�SODVWLNOHU��\�NVHN�
ELoLPOHQGLULOPH� |]HOOLNOHUL�� G�ú�N� PDOL\HWOHUL�� PLQLPXP� EDNÕP� JHUHNVLQLPOHUL� YH� GH�
D÷ÕUOÕN�NXYYHW�RUDQODUÕ\OD�PLPDUODU�DUDVÕQGD�HQ�oRN�LOJL�J|UHQ�PDO]HPHGLU��
3ROLPHU� ELOHúLPOL� PDO]HPHOHU� LoOHULQH� NDWÕODQ� GH÷LúLN� W�UGH� J�oOHQGLULFL� \D� GD� DNÕúNDQODUOD�
IDUNOÕ�LúOHYOHU�LoLQ�NXOODQÕODELOPHNWHGLUOHU��0HVHOD�úHIIDIOÕN�ELU�\�]H\GH�X\JXODQÕUNHQ��\DSÕVDO�
QLWHOLNWHNL� ELU� ELOHúHQ� D\QÕ� PDO]HPH\H� J�oOHQGLULFL� NDWÕODUDN� HOGH� HGLOHELOLU�� hUHWLP�
DúDPDVÕQGD�|QHPLQL�J|VWHUHQ�EX�PDO]HPHOHU�VD\HVLQGH�G�ú�N�PDOL\HWOL�YH�KÕ]OÕ�LOHUOH\HELOHQ�



��
ELU� V�UHo� WDVDUODQDELOLU�� .RODWDQ� YH� 0DF� 'RQDOG¶ÕQ� GHQHGL÷L� JLEL� \HQL� PDO]HPHOHU�
NHúIHGLOPH\H� DoÕNWÕU�� ÕúÕN� YH� KDYD� GXUXPXQD� J|UH� GDYUDQDQ� DNÕOOÕ� FDPODU�� DQWLEDNWHUL\HO�
ILEHUJODV�GXYDU�NDSODPDODUÕ��J�oOHQGLULOPLú�\DSÕVDO�PDO]HPHOHU�YE��
$NÕOOÕ��]HNL��DGDSWH�JLEL WHULPOHU�J�Q�P�]GH�NRPSR]LW�PDO]HPHOHULQ�\�NVHN�GHUHFHOL�KLVVHWPH��
KDUHNHWH� JHoPH�� NRQWURO� YH� DNÕO� NDELOL\HWOHUL� LoLQ� NXOODQÕOPDNWDGÕU�� 0DO]HPHOHULQ� ]HNDODUÕ�
NRQXPODUÕQD�� K�FUH� \DSÕODUÕQD� \D� GD� GH÷LúLN� GHUHFHOHUGHNL� G�UW�OHULQH� X\XP� J|VWHUHELOPH�
NDELOL\HWOHULQH� J|UH� SURJUDPODQDELOLU�� $OJÕOD\ÕFÕODUD� �VHQVRU�� VDKLS� ELU� PDO]HPH� � GÕúDUÕGDQ�
JHOHQ�G�UW�OHUH�NDUúÕ� VLQ\DOOHU�YHUHUHN�NDUúÕOÕN�YHUHELOPHNWHGLU��%X� VLQ\DOOHU�ELU� KDUHNHW�� ELU�
VHV \D�GD�UHQN��úHIIDIOÕN�JLEL�PDO]HPH�|]HOOLNOHULQLQ�GH÷LúLPL�úHNOLQGH�RODELOLU���
$NÕOOÕ� PDO]HPHOHULQ� EX� NDUPDúÕNOÕNODUÕ�� NDSDVLWHOHUL� YH� NXOODQÕPODUÕ� |]HOOLNOH� DUWPD�
J|VWHUPLúWLU�� ���\\�GD�PDO]HPH�YH� WHNQRORML� DODQÕQGDNL�EX�JHOLúPHOHU�PLPDUOÕN�YH�PDO]HPH�
DUDVÕQGDNL�LOLúNL\L�WHNUDUGDQ�WDQÕPODPDNWDGÕU��

�������.LWOHVHO�ELUH\VHOOHúPH��
��� \�]\ÕO� 0RGHUQL]PLQLQ� VH\UHN� YH� GD÷ÕQÕN� JHRPHWULOHUL�� oR÷XQOXNOD�� VWDQGDUWL]DV\RQ��
SUHIDEULNDV\RQ� YH� \HULQGH� NXUXOXPX� LoHUHQ� )RUGoX� HQG�VWUL\HO� LPDODW� PDQWÕ÷ÕQÕQ� ELQD�
�UHWLPLQH� \DSWÕ÷Õ� HWNL� LOH� úHNLOOHQPLúWLU�� (QG�VWUL\HO� LPDODW� PDQWÕ÷Õ�� G�ú�N� PDOL\HWOL� NLWOH�
�UHWLP�HOHPDQODUÕQÕQ��WHNUDUOÕ�NXOODQÕPÕQÕ�YH�JHRPHWULN�\DOÕQOÕ÷Õ�úDUW�NRúDU��hUHWLP��]HULQGHNL�
EX NÕVÕW�GLMLWDO�RODUDN�NRQWURO�HGLOHELOHQ�PDNLQHOHULQ�YDUOÕ÷Õ�VD\HVLQGH�DUWÕN�JHoHUOL�GH÷LOGLU��%X�
PDNLQHOHU�NHQGLQH�KDV��NDUPDúÕN�úHNLOOL�HOHPDQODUÕ�G�ú�N�PDOL\HWOH��UHWHELOPHNWHGLUOHU��%DúND�
ELU GH\LúOH� oHúLWOLOLN�� YHULPOLOLN� YH� �UHWLP� HNRQRPLVL� DUDVÕQGDNL� LOLúNLGHQ� ED÷ÕPVÕ]� ELU� KDOH�
JHOLU���
%LUELULQGHQ� IDUNOÕ�|]HOOLNOHU� LoHUHQ� \DSÕ�HOHPDQODUÕQÕQ�NLWOH��UHWLPL�\HWHQH÷LQLQ�ND]DQÕOPDVÕ��
\DSÕ� WDVDUÕP� YH� �UHWLPLQGH� ³NLWOH�ELUH\VHOOHúWLUPHVL´� ILNULQLQ� RUWD\D� oÕNPDVÕQD� \RO� DoPÕúWÕU�
�$UWÕN�ELU�&1&�PDNLQHVL������ WDQH�IDUNOÕ�REMH\L������ WDQH�|]GHú�REMH� LOH�YHULP�YH�PDOL\HW�
DoÕVÕQGDQ� D\QÕ� NROD\OÕNWD� \DSDELOPHNWHGLU��� .LWOHVHO� ELUH\VHOOHúWLUPH� ILNUL� LON� RODUDN� -RVHSK�
3LQH WDUDIÕQGDQ�� ELUH\VHOOHúWLULOPLú� W�NHWLP� PDGGHOHULQLQ� YH� KL]PHWOHULQ� NLWOHVHO� �UHWLPL� LOH�
oHúLWOLOLNWH� PXD]]DP� ELU� DUWÕú� RODUDN� WDQÕPODQPÕúWÕU�� �.RODUHYLF�� ������ (NRQRPLQLQ� YH�
|]HOOLNOH� HQG�VWUL\HO� �UHWLPLQ� QHUGH\VH� KHU� SDUoDVÕ� NLWOHVHO�ELUH\VHOOHúWLUPH� WDUDIÕQGDQ�
HWNLOHQPLúWLU�� gUQH÷LQ�� /HYL¶V�� ELU� VFDQQHU� DUDFÕOÕ÷Õ\OD� P�úWHULQLQ� Y�FXW� |Oo�OHULQL� DODUDN�
�UHWWL÷L� NLúLVHOOHúWLULOPLú� NRWODUÕ� PHYFXW� IL\DWÕQ� oRN� D]� GDKD� �VW�QH� VDWPDNWDGÕU�� 0RWRUROD��
P�úWHULOHULQLQ� NHQGL� DUD\�]OHULQL� WDVDUODPDODUÕQD� LPNDQ� WDQÕPDNWDGÕU�� <LUPL� GRNX]��
PLO\RQGDQ� ID]OD� IUHNDQV�� WRQ�� UHQN�� \D]ÕOÕP�� NOLS� YH� GL÷HU� HOHPDQ� NRPELQDV\RQXQGDQ�



��
ROXúWXUXODELOHQ� EX� NLúLVHO� �U�QOHUL� UDIWD� VDWÕODQODUOD� D\QÕ� IL\DWD� VXQPDNWDGÕU�� -DSRQ\D¶GD��
3DQDVRQLF� ILUPDVÕ� V�U�F�Q�Q� |Oo�V�QH� YH� LVWHGL÷L� UHQNOHUH� J|UH� ���� PLO\RQGDQ� ID]OD� RODVÕ�
�U�Q� ELVLNOHW�VDWPDNWDGÕU���
.LWOHVHO�ELUH\VHOOHúWLUPH� |]HOOLNOH� \DSÕ� HQG�VWULVL� DODQÕQGD� NHQGLQL� J|VWHULU�� o�QN�� � ELQDODU�
ROGXNoD� NHQGLQH� KDV� YH� NLúLVHOOHúWLULOPLú� �U�QOHUGLU�� ³.LúLVHO´� HY�� JHOHFHNWH� WRSOXPXQ� GDKD�
JHQLú� NHVLPOHULQH� XODúDFDNWÕU�� (QLQGH� VRQXQGD�� W�NHWLFL� �U�QOHUL� HQG�VWULVLQGH� JHOLúWLULOHQ�
WHNQRORMLOHU�YH�NLúLVHOOHúWLUPH�PHWRWODUÕ�\DSÕ�YH�ELQD��UHWLPLQGH�GH�X\JXODQDFDNWÕU��%LQDODUGD��
HOHPDQODU�EX�\ROOD�RSWLPXP�oHúLWOLOL÷L�VD÷OD\DFDN�úHNLOGH��UHWLOHELOLUOHU��%X�oHúLWOLOLN��NHQGLQH�
KDV�WDVDUODQPÕú�YH�ER\XWODQGÕUÕOPÕú�\DSÕVDO�HOHPDQODU��GH÷LúHQ�SHQFHUH�úHNLO�YH�ER\XWODUÕ��JLEL�
ELQD LoLQGH�GH÷LúHQ�\HUHO�úDUWODUD�X\XP�VD÷ODPD\Õ�NROD\ODúWÕUÕU��'LMLWDO�RODUDN�\|QOHQGLULOPLú�
�UHWLP�PLPDULGH�GH÷LúLN�ELU�PDQWÕ÷ÕQ�JHOLúPHVLQH�QHGHQ�RODFDNWÕU���
%HUQDUG�&DFKH¶H� J|UH� QHVQHOHU� DUWÕN� WDVDUODQPDN� \HULQH� KHVDSODQDFDNWÕU� �&DFKH�� ������� %X�
\DNODúÕP� GH÷LúHQ� H÷LPOHUH� VDKLS� \�]H\OHUGHQ� ROXúDQ� NDUPDúÕN� IRUPODUÕQ� WDVDUODQPDVÕQD�
RODQDN WDQÕ\DFDNWÕU��'H÷LúLN�VHUL�úHNLOOHULQ��GROD\ÕVÕ\OD�NLWOHVHO�ELUH\VHOOHúWLUPH\L�YH�NHQGLQH�
KDV� �U�QOHULQ� HQG�VWUL\HO� �UHWLPLQL� P�PN�Q� NÕODFDN� úH\� WDVDUÕP� SDUDPHWUHOHULQLQ�
PRGLILNDV\RQXGXU��0LPDULGH� YH� \DSÕ� �UHWLPLQGH� NLWOHVHO�ELUH\VHOOHúWLUPH� X\JXODPDODUÕ� oRN�
JHQLúWLU��&DWKHULQH�6OHVVRU¶XQ�J|]OHPLQH�J|UH�³�NHQGLQH�KDVOÕN�QRV\RQX��DUWÕN�WHNUDUOÕOÕN�NDGDU�
HNRQRPLN�YH�HOGH�HGLOPHVL�NROD\�ROPDVÕ�QHGHQL\OH�0RGHUQL]PLQ�\DOÕQODúWÕUDQ�YDUVD\ÕPODUÕQD�
PH\GDQ�RNXU�YH�PHNDQLNWHQ�]L\DGH�HOHNWURQL÷LQ�\DUDWÕFÕ�\HWHQHNOHUL��]HULQH�NXUXOPXú�\HQL�ELU�
SRVW�HQG�VWUL\HO�SRWDQVL\HO�|QHULU´�6OHVVRU���������0RGHUQLVW�HVWHWL÷H�J|UH��HY�LPDO�HGLOHQ�ELU�
�U�QG�U �LoLQGH�\DúDPDN�LoLQ�ELU�PDNLQH���³(Y´�µLQ�NLWOHVHO��UHWLPL�HQ�L\L�WDVDUÕPODUÕ�oRN�JHQLú�
ELU SL\DVD\D�WDúÕ\DFDN�YH�DUWÕN�L\L�WDVDUÕP�\DOQÕ]�HOLW�NHVLPH�\|QHOLN�ROPD\DFDNWÕU��(QG�VWUL\HO�
WDVDUÕP�� DUWÕN� KHU� DPDo� LoLQ� NXOODQÕODELOHFHN� VWDQGDUW� ELU� �U�Q�Q� � �UHWLPL� GHPHN� GH÷LOGLU��
.LWOHVHO�ELUH\VHOOHúWLUPHQLQ� WHNQRORMLVL� YH� PHWRWODUÕ�� NHQGLQH� KDV� YH\D� EHQ]HU� \DSÕODUÕQ� YH�
\DSÕ�HOHPDQODUÕQÕQ�\DUDWÕOPDVÕQD�YH��UHWLPLQH�RODQDN�WDQÕU���

�
ùHNLO������%HUQDUG�&DFKH¶ÕQ�WDVDUODGÕ÷Õ�³2EMHFWLOH´���&DFKH��������

�
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$ODQ oDOÕúPDVÕ� RODUDN� GLMLWDO� WDVDUÕP� YH� �UHWLP� WHNQLNOHULQL� SURMHOHULQGH� X\JXOD\DQ� LNL� D\UÕ�
RILVWHQ��o�SURMH� LQFHOHQPLúWLU��%X� LNL� ILUPD�PLPDUOÕN�GLVLSOLQLQGH�|QHPOL�\HUOHUH�VDKLS�|QF��
PLPDUODUÕQ� |QGHUOL÷LQGH� oDOÕúPDODUÕQÕ� \�U�WHQ� )RVWHU� DQG� 3DUWQHUV� LOH� *HKU\� 3DUWQHUV�
RILVOHULGLU���
)RVWHU�DQG�3DUWQHUV��GLMLWDO�WDVDUÕP�YH��UHWLP�WHNQLNOHULQL�HWNLQ�úHNLOGH�NXOODQDQ�ELU�PLPDUOÕN�
RILVLGLU�� %X� DODQ� oDOÕúPDVÕQGD� )RVWHU� RILVLQLQ� WDVDUÕP� JHOLúWLUPH� DPDoOÕ� PRGHOOHPH� �]HULQH�
X]PDQODúPÕú�EDúND�ELU�RILV�RODQ�60*��6SHFLDOLVW�0RGHOOLQJ�*URXS��LOH�RUWDN�\�U�WW�NOHUL�LNL�
SURMHGHQ EDKVHGLOHFHNWLU��&LW\�+DOO� �/RQGUD�������������YH�&KHVD�)XWXUD� �6W�0RULW]�������
��� SURMHOHULQLQ� RUWDN� |]HOOL÷L� SURMH� V�UHFLQLQ� |]HOOLNOH� DQDOL]� oDOÕúPDODUÕ\OD� \�U�W�OP�ú�
ROPDODUÕGÕU�� 7DVDUÕP� V�UHFLQH� HWNL� HGHQ�� NDUúÕODúWÕUPDOÕ� SHUIRUPDQV� oDOÕúPDODUÕQÕQ� L\L�
WDQÕPODQDELOPHVL� LoLQ� ELQD� JHRPHWULVL� �]HULQGH� WDP� NRQWURO� VD÷ODQPDVÕQD� E�\�N� |QHP�
YHULOPLúWLU�� .XUXODQ� H÷ULVHO� JHRPHWUL� �]HULQH� SDQHOOHULQ� JL\GLULOPHVLQGH� NROD\OÕN� VD÷OD\DQ�
\DPD�WRUXV��WRUXV�SDWFK��NRQVWU�NVL\RQX�LNL�SURMH�LoLQ�GH�EHQLPVHQPLúWLU��<DPD�7RUXV��\�]�N�
úHNOLQGHNL�ELU�NDWÕGDQ�HOGH�HGLOHQ�GDLUHVHO�ELU�NHVLWWLU��<DPD�WRUXV�ELoLPL�G�]�ELU�SDQHO�o|]�P�
ROPDVÕQÕQ� QHGHQL� NHVLOPHGHQ� GHYDP� HGHQ� ELU� PHUNH]GHQ� DOÕQDQ� GHYDPOÕ� YH� NÕYUÕOPD�
\DSPD\DQ�ELU�ELoLP�ROPDVÕGÕU��

�
ùHNLO�����7RUXV�SDWFK���.RODUHYLF��������

øQFHOHQHQ� LNL� SURMH� GH� H÷ULVHO� JHRPHWUL\L� NRQWUROGH� WXWDU� YH� EXQX� JHUoHNOHúWLULUNHQ�
DOÕúÕODJHOPLúLQ�GÕúÕQGD�o|]�POHU��UHWLUOHU���
ho�QF�� SURMH� GLMLWDO� WHNQRORMLOHUL� WDVDUÕP� YH� �UHWLP� V�UHFLQGH� LON� NXOODQDQ� RILVOHUGHQ� ROPD�
|]HOOL÷LQL� WDúÕ\DQ� )UDQN�*HKU\� RILVLQH� DLWWLU�� %X� SURMHQLQ� |QHPL� ELU� oRN� IDUNOÕ� GLVLSOLQOHUGH�
oDOÕúDQ�HNLELQ��UHWLP�V�UHFLQGH�ELU�DUDGD�oDOÕúPD�EDúDUÕVÕQÕ�J|VWHUHELOPHVLGLU��7DVDUÕP�V�UHFL�



��
*HKU\�RILVLQGH�WDPDPODQGÕNWDQ�VRQUD�ELUOLNWH�oDOÕúÕODQ�HNLSOHULQ�ELOJLVLQH�YH�WHFU�EHVLQH�J|UH�
oL]LPOHU�V�UHNOL�RODUDN�J�QFHOOHQPLúOHUGLU��hUHWLP�DúDPDVÕ��ELUELULQGHQ�IDUNOÕ�VRUXPOXOXNODUD�
VDKLS HNLSOHULQ�oDNÕúPDPDVÕ�LoLQ�|QOHPOHU�DOÕQDUDN�NRQWURO�DOWÕQGD�WXWXOPXúWXU����

�������*/$��*UHDW�/RQGRQ�$VVHPEO\��0HUNH]L�±�&LW\�+DOO�
60*¶QLQ� NXUXOPDVÕQGDQ� VRQUD�� )RVWHU� VW�G\RVX� /RQGUD¶GDNL� &LW\� +DOO� SURMHVL� WDVDUÕP�
\DUÕúPDVÕQD� NDWÕOPÕúODUGÕU��.RQXPX�QHGHQL\OH� NULWLN� |QHP� WDúÕ\DQ� SURMH�� 7KDPHV�1HKUL¶QLQ�
�]HULQGHNL� 7RZHU %ULGJH¶LQ� KHPHQ� NDUúÕVÕQGDGÕU�� 'HPRNUDWLN� V�UHoWH� WRSOXP� JHOLúLPLQLQ�
LIDGHVL�RODFDN�EX�SURMHGH�ELQDQÕQ�oHYUHVLQH�GX\DUOÕ�ROPDVÕ�EHNOHQLUNHQ�D\QÕ�]DPDQGD�úHKULQ�
VHPEROLN�LúDUHWL�ROPD�QLWHOL÷LQL�WDúÕ\DELOHFHN�ELU�\DSÕ�LQúD�HWPH�IÕUVDWÕQÕ�VXQPXúWXU��<DUÕúPD\Õ�
ND]DQGÕNWDQ�VRQUD�WDVDUÕP�HNLEL�SURMHQLQ�JHOLúLP�SODQÕQGD�NDYUDPVDO�VÕQÕUODUÕQÕ�X]DWPDN�LoLQ�
FHVDUHWOHQPLúWLU��
%LQD E�\�N� NLWOHOHUL� PLVDILU� HGHQ� GHPRNUDWLN� oDOÕúPD� V�UHFLQL� WRSOXP� LOH� \DNÕQODúWÕUDQ�
NDPXVDO� ELU� DODQGÕU��%LQD�� QHKULQ� J�QH\� \DNDVÕQGDNL� ELU� )RVWHU� WDVDUÕPÕ� RODQ�0RUH� /RQGRQ��
PDVWHU� SODQÕQÕQ� KHPHQ� \DQÕQGD� NRQXPODQPDNWDGÕU�� %X� SODQÕQ� |]HOOL÷L�� G�NNDQODU��
NDIHWHU\DODU��RILV�ELQDODUÕ�YH�NDPXVDO�DODQODUGDQ�ROXúDQ�NDUÕúÕN�LúOHYOHULQ�]HQJLQ�ELU�ELUOHúLPL�
ROPDVÕGÕU���
6X DOWÕQD� J|P�OP�ú�PDYL� NLUHo� WDúÕ� LOH� NDSODQPÕú� JHQLú� ELU� DoÕN� KDYD� WL\DWURVX�� DOW� ]HPLQ�
VHYL\HVLQGHNL�NDPXVDO�DODQGDNL�ELU�NDIHWHU\D\D�\RO�J|VWHULU��
7DVDUÕP��
&LW\� +DOO� SURMHVLQLQ� HQ� LOJLQo� \|QOHULQGHQ� ELUL� \DUÕúPD� DúDPDVÕQGDNL� EDúODQJÕo� ILNLUOHULQLQ�
QDVÕO� JHOLúWL÷L� YH� HQHUML� o|]�P�Q�� VD÷OD\ÕS� D\QÕ� ]DPDQGD� JHUoHNWHQ� LQúD� HGLOHELOHFHN� ELU�
ELoLPH XODúWÕ÷ÕGÕU�� øON�EDúWDNL�NRQVHSW�QHKUH�EDNDQ�JHQLú�ELU�³OHQV´�\DUDWPDNWÕ��%X�DúDPDGD�
ELoLP ELUD]� ³JHOLúLJ�]HO´� J|]�NPHVLQH� UD÷PHQ� GDKD� VRQUD� oDNÕO� WDúÕQD� EHQ]HUOL÷LQGHQ�
HVLQOHQLOHUHN�� WDQÕPODQPÕú� ELU� JHRPHWUL\H� RWXUDQ� ³SDUDPHWULN� ELU� oDNÕO´� \DUDWÕOPD\D�
oDOÕúÕOPÕúWÕU�� %DúODQJÕoWD� ELU� N�UH� HOH� DOÕQDUDN� SURMHQLQ� WHPHO� WDVDUÕP� SUHQVLSOHULQH� X\JXQ�
RODUDN� GHIRUPH� HGLOPH\H� EDúODQPÕúWÕU�� %X� LúOHPOHUGH�� DQLPDV\RQ� \D]ÕOÕPÕ� \HULQH�� RILVLQ�
VWDQGDUW� �&$'�� VLVWHPL� RODQ� 0LFURVWDWLRQ� NXOODQÕOPÕúWÕU�� %X� VD\HGH� HOGH� HGLOHQ� VRQXoODU�
WDVDUÕP�DUDFÕ�RODUDN�NXOODQÕOPDN��]HUH�GR÷UXGDQ� WDVDUÕP�HNLELQH�DNWDUÕODELOHFHNWL��gQFHOLNOH�
³PLQLPDO� NRQWURO� SROLJRQX´� W�UHWLOHUHN� GDKD� VRQUD� RUDQWÕOÕ� LOLúNLOHUL� NXOODQÕPÕ\OD� ELoLPL�
G�]HQOHPHN� �]HUH� ELU� SDUDPHWULN� GRQDQÕPD� ED÷ODQPÕúWÕU�� %|\OH� ELU� SDUDPHWULN� PRGHOLQ�
KD]ÕUODQPDVÕ�ELUNDo�VDDW�DOÕUNHQ��WDVDUÕP�JHOLúLPL�DúDPDODUÕQGD�DOWHUQDWLI��UHWPHN��]HUH�D\ODU�
ER\XQFD�VÕNOÕNOD�NXOODQÕOPDNWDGÕUODU��
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ùHNLO�����µ3DUDPHWULN�dDNÕO¶�ÕQ�ELOJLVD\DU�RUWDPÕQGD�WDVDUODQPÕú�PRGHOL���.RODUHYLF��������
2UDQWÕOÕ� ELU� NRQWURO� PHNDQL]PDVÕ�� WDVDUÕPFÕ\D� HO� YH� J|]�� DUDVÕQGDNL� X\XPX� VD÷OD\DQ� ELU�
oDOÕúPD RUWDPÕ� VXQDU��6LVWHP�YHULOHQ�GH÷HUOHUL�SDUDPHWULN�PRGHOH�X\JXODUNHQ�ELU� \DQGDQ�GD�
HOGH� HGLOHQ� VRQXoODUÕ� KDIÕ]DVÕQD� ND\GHGHU��8\JXQ� ELU� úHNLO� EXOXQGX÷XQGD�� NRQWURO� SROLJRQX�
VHoLS� oÕNDUWÕODUDN�� LOHULNL� DúDPDODUGD� NXOODQÕOPDN� �]HUH� NDWÕ� ELU�PRGHO�PH\GDQD� JHWLULOPHVL�
LoLQ� NXOODQÕOÕU�� %X� \|QWHPOH� �UHWLOHQ� oDNÕO� EHQ]HUL� ELoLPLQ� GLNNDWH� GH÷HU� |]HOOLNOHUL� YDUGÕU��
dDNÕOÕQ�DQD�DNVÕ��|÷OHQ�J�QHúLQH�G|Q�N�\|QOHQGLULOGL÷L�]DPDQ�ELoLP�PLQLPXP�\�]H\�DODQÕQGD�
J�QHú� DOPDNWDGÕU��<DQ� FHSKHOHU� GH�� D]� H÷LPOH� YXUDQ� GR÷X�EDWÕ� J�QHúLQL�PLQLPXP�GHUHFHGH�
DODFDN� H÷ULVHO� ELoLPH� VDKLSWLUOHU��1HKUH� \|QOHQHQ� � NX]H\� FHSKHVL� LVH� QHUHGH\VH� GDLUHVHO� ELU�
SURILO�ROXúWXUXU��

�
ùHNLO�����&LW\�+DOO¶XQ�J�QHú�D\GÕQODWPD�GL\DJUDPÕ���.RODUHYLF��������

'HYDVD�E�\�NO�NWHNL�³OHQV´LQ�DUNDVÕQGD�ELU�DWUL\XP�\HU�DOPDNWDGÕU��%X�DWUL\XPGD��GHULQ�ELU�
ERúOXN� LoLQGH� NDPX\D� DoÕN�P�]DNHUH� VDORQX� EXOXQXU��$WUL\XPXQ�EDúODQJÕo� úHNOL�� NÕUSÕN� ELU�
\�]H\� WDQÕPOD\DFDN� úHNLOGH� EDVLW� H÷ULOHULQ� LúOHQPHVL\OH� ROXúWXUXOPXú�� GDKD� VRQUD� ERROHDQ�
RSHUDV\RQX�NXOODQÕODUDN�ELQDQÕQ�|Q�NÕVPÕQÕQ�NHVLS�DWÕOPDVÕ�LoLQ�NXOODQÕOPÕúWÕU��
.DWÕ� PRGHOL� GLNH\� G�]OHPOHUOH� GLOLPOHPHN� VXUHWL\OH�� NDW� G�]OHPOHUL� oÕNDUWÕODUDN� JHQHO�
SODQODPD� VWUDWHMLOHULQL� EHOLUOHPHN� �]HUH� NXOODQÕOPÕúODUGÕU�� (OLSWLN� ELU� ELoLPGH� EHOLUHQ� NDW�
G�]OHPOHUL� HOLSVLQ� X]XQ� DNV� \|Q�QGH� NÕVDODUDN� GDLUHVHO� NDW� G�]OHPL�� GL÷HU� DNV� \|Q�QGH�



��
X]DWÕODUDN�LVH�ELQDQÕQ�WHSHVLQH�GR÷UX�ELU�JHoLú�HOGH�HGLOPLúWLU��
³/HQV´LQ� FDP� \�]H\OHULQ� JL\GLULOPHVL� LoLQ� GHWD\� oL]LPOHUL� ROXúWXUXOPXúWXU�� %X� oDOÕúPDODU�
D÷ÕUOÕNOÕ� RODUDN� &$'� VLVWHPLQH� YH� &1&� PDNLQHOHULQH� GD\DQPDNWDGÕU�� (÷ULVHO� ELoLPLQ�
ROXúWXUGX÷X� ELUELULQGHQ� IDUNOÕ� ELUoRN� EDNODYD� úHNLOOL� SDQHO� ER\XWX� LoLQ� ELOJLVD\DU� GHVWHNOL�
VD\ÕVDO� NHVLP� �&1&�� PDNLQHOHULQGHQ� \DUDUODQÕOPÕúWÕU�� &DPODQDFDN� \�]H\OHULQ�
WDQÕPODQDELOPHVL� LoLQ� 7RUXV�SDWFK� \�]H\H� EDNODYD� úHNLOOL� Õ]JDUD� VLVWHPL� X\JXODQPÕúWÕU��
2OXúDQ�JHRPHWUL\L�IL]LNVHO�ELU�PRGHO��]HULQGH�WHVW�HWPHN�LoLQ�LVH�SDQHOOHU�&1&�PDNLQHOHULQGH�
NHVLOHUHN�PHYFXW�oHUoHYH\H�WXWNDOODQPÕúODUGÕU��+DWDVÕ]�VRQXoODU�DOÕQGÕ÷ÕQÕQ�J|U�OPHVL�VD\ÕVDO�
�UHWLP�WHNQLNOHUL\OH�LQúDDWÕQ�JHUoHNOHúWLULOHELOHFH÷LQH�GDLU�KLVOHUL�DUWWÕUPÕúWÕU���
7DVDUÕP� HNLEL�� 60*� YH� PDNHW� LPDODWKDQHVL� DUDVÕQGDNL� GL\DORJ� EHUDEHULQGH� NDUWH]\HQ�GÕúÕ�
RUWDPGD QDVÕO�oL]LP�\DSÕODFD÷Õ�JLEL�|QHPOL�VRUXODUÕ�JHWLULU��
8\JXODPD�|QFHVL�KD]ÕUOÕN��
&LW\�+DOO� SURMHVLQLQ�JHOLúLPLQGH� HQHUML� DUDúWÕUPDODUÕQÕQ� DQDOL]L� |QHPOL�ELU� \HU� WXWPXúWXU�� øON�
DúDPDGDQ� LWLEDUHQ�HQHUML� WDVDUUXIX�VD÷OD\DQ�ELU�ELQD� LQúD� HWPH�DQD�SUHQVLSOHUGHQ�ELUL�RODUDN�
EHOLUOHQPLúWLU�� %LQD� FHSKHVLQGHNL� KHU� ELU� SDQHOLQ� E�W�Q� ELU� VHQH� ER\XQFD� J�QHúWHQ� DOGÕ÷Õ�
HQHUMLQLQ� PLNWDUÕQÕ� EHOLUOHPHN� �]HUH� oDOÕúPDODU� \DSÕOPÕúWÕU�� %X� oDOÕúPDODU� VRQXFX� J�QH\�
FHSKHVLQLQ� EHNOHQGL÷L� �]HUH� NHQGL� J|OJHVLQL� \DUDWDELOGL÷L� J|U�OP�úW�U�� 'R÷X� YH� EDWÕ�
\|Q�QGHNL� \�]H\OHUH� JHOHQ� H÷LN� JHOLú� DoÕODUÕ� \HWHUOL�PLNWDUGD� HQHUML� ND]DQFÕ� VD÷ODPDNWD\GÕ��
)DNDW�QHKUH�EDNDQ�YH�DWUL\XPXQ�DoÕOGÕ÷Õ�NX]H\�\�]H\LQGHNL�FDPOÕ�SDQHOOHU��³OHQV´H�WDVDYYXU�
HGLOGL÷L� NDGDU� \HWHUOL� NRUXQPD\Õ� VD÷OD\DPÕ\RUODUGÕ�� 7DVDUÕP� YH� DQDOL]� VRQXoODUÕ� DUDVÕQGDNL�
oDNÕúPD�� FDPODQPÕú� DODQODUGD� |QHPOL� UDGLNDO� GH÷LúLNOLNOHUL� JHUHNWLUPLúWLU�� $\QÕ� DQDOL]OHU�
VRQXFX�oDNÕOÕQ�WHSHVLQLQ�VRODU�SDQHOOHU�NR\PDN�LoLQ�LGHDO�\�]H\�ROXúWXUGX÷X�J|U�OP�úW�U��
%LU VRQUDNL�DGÕP�RODUDN�NX]H\�\�]H\LQGH�\DSÕODFDN�UDGLNDO�GH÷LúLNOLNOHU��]HULQGH�oDOÕúÕOPÕúWÕU��
³/HQV´�ROPDGDQ�DWUL\XPOD�LOLúNLOL�WRUXV�SDWFK�o|]�P��HQ�LGHDO�o|]�P�ROPDNWDQ�X]DNODúDFD÷Õ�
G�ú�Q�OG�÷�QGHQ� )RVWHU� HNLEL� \�]H\L� WHNUDU� HOH� DODUDN� X\JXQ� ELU� JHRPHWULN� o|]�P� EXOPD�
\ROXQD� JLWPLúWLU� YH� o|]�P�� WDVDUÕP� \�]H\LQL� ELU� V�U�� � NHVLOPLú� NRQL� LoLQH� DODUDN� \HQLGHQ�
UDV\RQDOL]H� HWPHNWH� EXOPXúWXU�� %X� SUHQVLEL� X\JXOD\DUDN� GDLUHVHO� NDW� WDEODODUÕ� DUDVÕQGDNL�
\�]H\OHUL� �� ER\XWODUÕQÕ� |QHPVHPHGHQ�� FDPOD� JL\GLULOGL÷LQGH� SDQHOOHULQ� G�]OHPVHO� NDOGÕNODUÕ�
IDUN HGLOPLúWLU��'DKD�VRQUD�ELU�\D]ÕOÕP�PDNURVX�JHOLúWLULOHUHN�SURJUDPODPD\OD�LOHUOH\HELOHFHN�
ELU V�UHo� VD÷ODQPÕúWÕU��%�W�Q�FDP�\�]H\OHULQ�ELUELUOHULQH�G�÷�POHQGL÷L�RWRPDWLN�ELU�oL]HOJH�
KD]ÕUODQPÕúWÕU�� %X� VD\HGH� JHUHNHQ� oL]LPOHU� �UHWLFLOHUH� \D� GD� P�WHDKKLWOHUH� YHULOGL÷LQGH�
NROD\OÕNOD�IL\DWODQGÕUÕODELOHQ���UHWLOHELOHQ�YH�X\JXODQDELOHQ�ELU�VLVWHP�HOGH�HGLOPLúWLU��



��

ùHNLO�����&LW\�+DOO�ELQDVÕQD�G�úHQ�J�QHú�H÷ULOHUL�LoLQ�\DSÕODQ�oDOÕúPD�YH�ELU�\Õ÷ÕQ�NHVLOPLú�NRQL\H�GD\DQDQ�FDP�JL\GLUPH�o|]�P����.RODUHYLF��������

�
ùHNLO�����&DP�\�]H\OHU�LoLQ�ROXúWXUXODQ�ELOJLVD\DU�WDEDQOÕ�oL]HOJH�YH��UHWLOHQ�SDQHO�SURWRWLSL���.RODUHYLF��������
&LW\� +DOO¶XQ� ELU� LOHULNL� DúDPDVÕ� DWUL\XPXQ� RILV� E|O�POHUL� LOH� NDPXVDO� DODQGDQ� D\ÕUDQ� Lo�
FDPODUÕQÕQ� NDSODQPDVÕGÕU��&DPOÕ� \�]H\�� GDU� ER\XQOX� ELU� úLúH� ELoLPLQH� EHQ]HU�� (÷UL� \�]H\OL�
ELQD� � ELoLPL� QHKLU� \|Q�QGH� PDNVLPXP� J�QHú� ÕúÕ÷ÕQÕ� DOÕUNHQ�� oDWÕ� J�QHúH� PLQLPXP� JHoLú�
YHUPHNWHGLU�� úHIIDI� FDPODU� NX]H\� DWUL\XPXQX� NÕVÕWODQGÕUÕUNHQ� J�QH\� \|Q�� NHQGL� J|OJHVLQL�
ROXúWXUPDNWDGÕU��7�P�EX�GXUXPODUÕQ�RUWDVÕQGD�\HU�DODQ�EX�GDU�ER\XQOX�úLúH�ELoLPL��WDQÕPÕQD��



��
LQúDDWÕQD�YH�SHUIRUPDQVÕQD�X\JXQ�HúLW�GD÷ÕOÕPOÕ�J�oO��ELU�UDV\RQHOH�LKWL\Do�GX\DU��
%X DPDoOD� KDUHNHWOH� úLúH� ELoLPLQL� LIDGH� HGHQ� GLMLWDO� ELU� PRGHO� KD]ÕUODQPÕúWÕU�� 6LPHWULN� ELU�
ELoLPGHQ� EDúOD\DUDN� PRGHOOHQHQ� úLúH�� GDLUHVHO� SODQ� úHPDVÕQÕ� HOLSWLN� ELU� úHPD\D�
G|Q�úW�UP�úW�U�� $÷ÕUOÕN� PHUNH]L� WDEDQD� DOÕQDQ� úLúH� ELoLPLQLQ� WHSH� NÕVPÕ� NX]H\� FHSKHVLQLQ�
H÷ULVLQH�RWXUDFDN�úHNLOGH�E�N�OP�úW�U��ùLúH�ELoLPLQLQ� LoLQGH�\HU�DODQ�0�]DNHUH�6DORQX� LoLQ�
DNXVWLN�DQDOL]OHU�\DSÕOPÕúWÕU��%X�DQDOL]OHU�VRQXFX�\DQVÕ\DQ�E�W�Q�VHVOHULQ�NRQXúPDFÕ\D� �JHUL�
G|QG�÷� VDSWDQPÕú�YH�VDORQXQ�DNXVWL÷L�|]HO�ELU�VLVWHP�JHUHNOL�J|U�OP�úW�U��ùLúHQLQ�HWUDIÕQGD�
GRODúWÕUÕODQ� VSLUDO� UDPSD� YH� VRQXo� RODUDN� GÕúDUÕ\D� GR÷UX� H÷ULOHQ� FDP� SDQHOOL� \�]H\� VHVOHULQ�
EDPEDúND�ELU�úHNLOGH�\DQVÕPDVÕQÕ�VD÷ODU��%X�YHULOHUGHQ�KDUHNHWOH�úHNOL�GH÷LúWLULOHQ�úLúHQLQ�LOHUL�
DNXVWLN�DQDOL]OHUL�\DSÕODUDN�LGHDO�VRQXoODUD�XODúÕOPÕúWÕU���
�

ùHNLO�����&LW\�+DOO�P�]DNHUH�RGDVÕ�LoLQ�\DSÕODQ�DNXVWLN�DQDOL]�DOWHUQDWLIOHUL���.RODUHYLF��������
&DP \�]H\L�NDSODPD��HQHUML�WDVDUUXIX��DNXVWLN�DQDOL]L�YE��ELU�GL]L�NRQX�LoLQ�VD\ÕVÕ]�GLMLWDO�YH�
IL]LNVHO�PRGHO�oÕNDUWÕOPDNWD�� V�UHo� WDP�ELU�HNLS�oDOÕúPDVÕ� LoLQGH�\�U�W�OPHNWHGLU��%HQ]HUVL]�
ELoLPOHU \DUDWPDN� YH� EX� ELoLPOHULQ� JHWLUGL÷L� VRUXQODUD� o|]�P� EXODELOPHN� LoLQ� KDOL� KD]ÕUGD�
EXOXQPD\DQ�DUDoODU��UHWLOLU���
7DVDUÕPGDQ��UHWLP�YH�X\JXODPD�DúDPDVÕQD�JHoLOPHGHQ�|QFH�W�P�WDVDUÕP�V�UHFL�WHNUDU�J|]GHQ�
JHoLULOPLú� YH� ELU� GL]L� SURVHG�U� KD]ÕUODQPÕúWÕU�� %�W�Q� ELQD� ELU� GL]L� \DSÕP� ELOHúHQLQGHQ��
ROXúPDN��]HUH�\HQLGHQ�DQDOL]�HGLOPLúWLU��%X�ELOHúHQOHU��EHWRQ�oHNLUGHN��oHOLN�VWU�NW�U��UDPSD��
DWUL\XP��FDP�JL\GLUPH�JLULú��|Q�\�]��EDúWDQ�EDúD�NDSOD\DQ�NDIHV�VLVWHPL�YH�RILV�E|O�P�Q�Q�
NDSODPDVÕGÕU���
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ùHNLO������&LW\�+DOO�LoLQ�\DSÕODQ�LQúDDW�VÕUDODPDVÕ���.RODUHYLF��������
+HU ELOHúHQ� LoLQ� IDUNOÕ� LúOHU� YH� GH÷LúLN� P�WHDKKLWOHU� VRUXPOX� ROGX÷XQGDQ�� LQúDDW�
RUJDQL]DV\RQXQX� G�]HQOH\HELOPHN� LoLQ�� \�NOHQLFL� ILUPDODUD� ELQDQÕQ� JHRPHWULVLQL� DQODWPDN�
JHUHNL\RUGX��%LoLPLQ�LOHULNL�ELU�DQDOL]L�ELUELULQGHQ�ED÷ÕPVÕ]�GRNX]�DGÕPGD�*HRPHWUL�0HWRGX�
$QODWÕPÕ��*HRPHWU\�0HWKRG�6WDWHPHQW��RODUDN�G�]HQOHQPLúWLU���
%LOJLVD\DU�\DUGÕPÕ\OD�VHUEHVW�ELoLPOL�H÷ULOHU�YH�\�]H\OHUOH�oDOÕúPDN�oRN�NROD\NHQ��ELQD�ELoLPL�
\D\� WDEDQOÕ� JHRPHWUL\H� LQGLUJHQPLúWLU�� %X� NDUDUÕQ� VHEHEL�� GLMLWDO� WDQÕPODUÕ� VWDWLN� RODQ� ED]Õ�
PDWHU\DOOHULQ� LQúDDW� VÕUDVÕQGD� GLQDPLN� ELU� GDYUDQÕú� J|VWHUPHOHULGLU�� gUQHN� RODUDN� GH÷LúHQ��
KDUHNHW� HGHQ� YH� GHIRUPH� RODQ� NDOÕQOÕNODUD� VDKLS�PDO]HPHOHUH� X\JXODQDFDN� WROHUDQV� D\DUODUÕ�
LoLQ�VWUDWHMLOHU�EHOLUOHQPHOLGLU��&$'�VLVWHPOHUL�VHUEHVW�ELoLPOL�H÷ULOHUOH�oRN�UDKDW�oDOÕúDELOGL÷L�
JLEL��KHU�WROHUDQVD�NDUúÕ�KDWDVÕ]�GDYUDQDQ�VDSPDODU��UHWHELOLU���%XQD�UD÷PHQ�EX�VDSPDODU�NHVLQ�
GH÷LOGLU�YH�VLVWHP�JLGHUHN�GDKD�oRN�YHUL��UHWWLNoH��LúOHP�VÕQÕUODUÕ�JLGHUHN�LOHUOHPHNWH�YH�VLVWHP�
oRN \�NOHQHUHN� LGHDO� SHUIRUPDQVÕQGD� oDOÕúDPDPDNWDGÕU�� 6HUEHVW� H÷ULOHUH� QD]DUDQ� GDKD� EDVLW�
ELU JHRPHWUL� RODQ� \D\ÕQ� VDGHFH� ELU� PHUNH]L� YDUGÕU� EX� LQGLUJHPH� KHP� IDEULND� GD� KHP� GH�
úDQWL\HGH� �GDKD�D]�VRUXQ�oÕNDUPDNWDGÕU��<D\�WDEDQOÕ�JHRPHWUL\L�UDV\RQDOL]H�HWPHN�oRN�YDNLW�
DODQ ELU�LúOHP�ROPDVÕQD�UD÷PHQ�\�NOHQLFL�ILUPDODU�LoLQ�ROXúWXUXODQ�*HRPHWUL�0HWRGX�$QODWÕPÕ�
VD\HVLQGH�EDVLW� WULJRQRPHWUL� LOH� W�P�SURMH�DoÕNODQDELOPLú�YH��UHWLP�LOH�X\JXODPDGD�NROD\OÕN�
VD÷ODQPÕúWÕU��
<�NOHQLFL� ILUPDODU� NHQGL� &$'� VLVWHPOHULQGH� *HRPHWUL� 0HWRGX� $QODWÕPÕQD� X\DFDN� úHNLOGH�
GLMLWDO� PRGHOOHU� ROXúWXUPXúODUGÕU�� %X� VD\HGH� NDUúÕODúÕODELOHFHN� VRUXQODUD� |QFHGHQ� |QOHP�
DOÕQDELOPLúWLU��



��

ùHNLO������³/HQV´�YH�2ILV�E|O�P��FDP�JL\GLUPHVL�LoLQ�\DSÕODQ��UHWLP�úHPDODUÕ����������.RODUHYLF��������
8\JXODPD�
øQúDDW� VÕUDVÕ� VSHVLILN�ELU� úHNLOGH� VÕUD\D�RWXUWXOPDOÕGÕU��d�QN��ELQDQÕQ�VWU�NW�U��JHUL\H�GR÷UX�
GD\DQPDNWDGÕU�� NDWODU� HNOHQGLNoH� GH� JLGHUHN� VDSPDNWDGÕU�� %X� G|Q�ú�POHU� J�YHQLOLU� ELU�
úHNLOGH� |QJ|U�OHPHGL÷L� LoLQ� \HULQGH� J|]OHPOHQPHOL� YH� |Oo�OPHOLGLU�� $\QÕ� ]DPDQGD� IDUNOÕ�
VRUXPOXOXNODUD�VDKLS�\�NOHQLFLOHULQ�ELUOLNWH�oDNÕúPDGDQ�oDOÕúPDODUÕQÕ�\�U�WHELOPHOHUL�LoLQ�ELU�
KDUHNHW�VWUDWHMLVL�EHOLUOHQPHOLGLU���
%X URO�� úDQWL\H� RUJDQL]DV\RQXQX� \�NOHQHQ�:DUQHU� /DQG� 6XUYH\� ILUPDVÕ� DOPÕúWÕU�� )LUPD�
|QFHOLNOH�oHOLN�LúOHULQGHQ�VRUXPOX�P�WHDKKLWOH�J|U�úHUHN�oHOLN�LPDODWÕQÕQ�NRQWURO��LoLQ�WDYVL\H�
DOPÕúODUGÕU��:DUQHU�HNLEL�W�P�GL÷HU��UHWLFLOHUOH�GH�LUWLEDWD�JHoHUHN�GHQHWLP�LúOHPOHULQL�GLMLWDO�
PRGHOOHUH� WDúÕGÕ�� %X� LúOHPOHU� �o� IDUNOÕ� \|QGH� JHUoHNOHúHFHNWL�� NDUúÕODúWÕUPD� LoLQ� �UHWLOHFHN�
GLMLWDO�ELU�PRGHO��WROHUDQV�KHVDSODUÕ�LoLQ�LPDO�HGLOHFHN�ELU�PRGHO�YH�VDSPDODU��GHIOHFWLRQ��LoLQ�
LQúD�HGLOHFHN�ELU�PRGHO��
%LQDQÕQ� VDSPDODUÕQÕQ� NRQWURO�� FDP� SDQHOOHULQ� \HUOHúWLULOPHVL� DoÕVÕQGDQ� |QHPOL\GL�� øQúDDW�
VÕUDVÕQGDNL� NRQXPODQPDODUÕ� GHQHWOH\HELOPHN� LoLQ� �:DUQHU� oHOLN� VWU�NW�U�Q� KHU� ELU� SDUoDVÕQÕ�
IDEULNDGD� KRORJUDPODUOD� LúDUHWOHQGLUPLúWLU�� +HU� KRORJUDPÕQ� NRRUGLQDWÕ� ND\GHGLOHUHN� YHUL�
WDEDQÕQD�DNWDUÕOPÕúWÕU��øQúDDW�V�UHFLQGH�EX�YHUL�WDEDQÕ�SDQHOOHULQ�PLOLPHWULN�\HUOHúWLULOPHVLQGH�
NXOODQÕOPÕúWÕU�� 8\JXODPDGDQ� VRQUD� KHU� ELU� SDQHO� KDYD� NRúXOODUÕ� YH� VD÷ODPOÕN� WHVWOHULQH�
WXWXOPXúWXU���



��

ùHNLO�����øQúDDW�DODQÕQGD�JL\GLUPH�FDP�SDQHOOHULQ�X\JXODQPDVÕ���.RODUHYLF��������
6RQ WDVDUÕP� RODUDN� DWUL\XPXQ� FDP� JL\GLUPHVL� GH� GLDJULG� VWU�NW�UH� RWXUDQ� |]HO� ELU� LPDODW�
DúDPDVÕQGDQ�JHoPLúWLU��*HRPHWUL�0HWRGX�$QODWÕPÕQGDQ�KDUHNHWOH�GLMLWDO��UHWLP�WHNQLNOHUL\OH�
ROXúWXUXOPXúWXU�� 7DPDPODQPÕú� ELQD� YHULOHQ� E�WoH\L� DúPDGDQ� LVWHQHQ� ]DPDQGD� WHVOLP�
HGLOPLúWLU���

�
ùHNLO������$WUL\XPXQ�FDP�JL\GLUPH�SDQHOOHUL�LoLQ�KD]ÕUODQDQ�VWU�NW�U�Q�X\JXODQPDVÕ���

ùHNLO������7DPDPODQPÕú�&LW\�+DOO���
�.RODUHYLF��������



��
�������&KHVD�)XWXUD�$SDUWPDQÕ�
$UDúWÕUÕODQ� LNLQFL�SURMH�� ELULQFL�SURMHGH�ROGX÷X�JLEL�1RUPDQ�)RVWHU¶ÕQ�RILVLQGH� WDVDUODQDQ�6W�
0RULW]¶GHNL� &KHVD )XWXUD� DSDUWPDQ� EOR÷XGXU�� &LW\� +DOO� SURMHVLQGH� ROGX÷X� JLEL� NDUPDúÕN�
JHRPHWULOHUGHQ�ROXúPDNWDGÕU�YH�\�NVHN�WHNQRORML�\DSÕP�WHNQLNOHULQL�NXOODQPÕúWÕU��IDNDW�IDUNOÕ�
RODUDN�DKúDS�PDO]HPHGHQ��UHWLOPLúWLU�� øVYLoUH¶QLQ�SRS�OHU�ND\DN�PHUNH]OHULQGHQ�ELUL�RODQ�6W�
0RULW]¶GH�NRQXPODQDQ�EX�SURMHGH�oHYUH\H�GX\DUOÕ�ELU�ELQD�LQúD�HWPHN��]HUH�JHOHQHNVHO��\HUOL�
PDO]HPHOHUGHQ�\DUDUODQÕOPÕúWÕU��
%LQD VHNL]�EDFDN��]HULQH�RWXUWXOPXú�EDONDED÷ÕQD�EHQ]HU�ELU�ELoLPGHGLU��%X�ELoLP��DODQD��\HUHO�
KDYD� GXUXPODUÕQD� YH� SODQODPD� \|QHWPHOLNOHULQH� \DUDWÕFÕ� ELU� EDNÕúOD� \DNODúÕU�� øNL� NDW�
\�NVHNOL÷LQGHNL�D\DNODUD�RWXUDQ�ELQD�EX�VD\HGH�\DúDQDQ�KHU�NDWÕQD�PHYFXW�ELQDODUÕQ��]HULQGH�
\�NVHOHUHN�PDQ]DUD�YHUPHNWHGLU���
%LQDQÕQ�H÷ULVHO�ELoLPL� LVH�SODQODPD�\|QHWPHOLNOHULQH�NDUúÕ�ELU� FHYDS�QLWHOL÷LQGHGLU��%|\OHFH�
G�] oL]JLOHUOH�LQúD�HGLOHFHN�ELU�ELQDQÕQ�\DUDWDFD÷Õ�ID]ODGDQ�\�NVHNOLNWHQ�NDoÕQÕOPÕúWÕU��

�
ùHNLO������&KHVD�)XWXUD¶QÕQ�GLMLWDO�PRGHOL���6W�0RULW]�����������

7DVDUÕP�
(÷ULVHO�ELoLP��DUD]LQLQ�NÕVÕWODPDODUÕ\OD�ER÷XúXUNHQ�D\QÕ�]DPDQGD�VD÷ODGÕ÷Õ� LPNDQODUD�FHYDS�
YHUPH\H� \|QHOLN� oDOÕúPDODU� VRQXFX� oÕNPÕúWÕU�� 7DVDUÕPÕQ� LON� DúDPDODUÕQGD� oL]LOHQ� HVNL]OHU�
\RUXPODQDUDN�SDUDPHWULN�ELU�PRGHO�ROXúWXUDFDN� úHNLOGH�ELoLPOHQGLULOPLúWLU��%|\OHFH� WDVDUÕP�
HNLEL LOHUOH\HQ�DúDPDODUGD�\DSÕODFDN�GH÷LúLNOLNOHU�EX�NÕVÕWODU�YH�LPNDQODUÕQ�YHUGL÷L�\|QOHUGHQ�
VDSPDGDQ� LOHUOH\HELOHFHNWL�� %LQD� NHVLWLQLQ� SDUDPHWULN� LIDGHVL� D\ODUFD� V�UHQ� oDOÕúPDODUOD�
V�UHNOL� RODUDN� GH÷LúWLULOPLúWLU�� %LQDQÕQ� NÕVÕWODUÕ� DUD]L\H� EX� H÷ULVHO� ELoLPLQ� RWXUPDVÕ\OD�
PH\GDQD�JHOHQ�NDW�DODQÕQGDNL�ND\ÕSODUGÕU��



��

ùHNLO������&KHVD�)XWXUD�NHVLWLQLQ�SDUDPHWULN�WDQÕPODPDVÕ���.RODUHYLF��������
%LoLPLQ�QLVSHWHQ�EDVLW� ELU� ELoLPL�ROPDVÕQD�NDUúÕQ�NDSODPD� WHNQL÷L\OH� LOJLOL� VD\ÕVÕ]� \DNODúÕP�
�UHWLOHELOPHNWHGLU��.RQWUROO��ELU�úHNLOGH�LOHUOH\HELOPHN�LoLQ�H÷ULVHO�ELoLP���o�GHUHFHOLN�H÷LPOL�
DoÕODUOD� LOHUOH\HQ� LNL� G�]OHP� WDUDIÕQGDQ� NHVLOPLúWLU�� 3DUDOHO� NHVLW� G�]OHPOHULQL� NXOODQÕOPDVÕ�
GXYDU� HOHPDQÕQÕ� �VW� WDUDIWDNL� oDWÕGDQ� YH� ELQDQÕQ� RWXUGX÷X� WDEDNDGDQ� D\ÕUÕU�� 7DVDUÕPÕQ�
LOHUOH\HQ�DúDPDODUÕQGD�NXWXSVDO�ELU� Õ]JDUD�VLVWHPL\OH� �SRODU�JULG��ROXúWXUXODQ�ELQD�GXYDUÕ�ELU�
NDEXN� RODUDN� J|U�OPH\H� EDúODQPÕúWÕU�� %X� NXWXSVDO� Õ]JDUD�� SHQFHUH� JLEL� \DSÕ� HOHPDQODUÕQÕ�
H÷ULVHO�ELoLPH�\HUOHúWLUHELOPHQLQ�HQ�X\JXQ�\ROX�RODUDN�EHOLULU��7DQÕPODQDQ�G|UW�NHVLP�YH�KHU�
ELU� NHVLPH� DLW� DOW� E|O�POHU�� EX� DOW� ELULPOHUH� SHQFHUH� NRQXPODQPDVÕQD� YH\D� NDEXUJD�
ROXúWXUXOPDVÕQD�RODQDN�WDQÕU��%|\OHFH�X\JXQ�ELU�NRGODPD�YH�UHIHUDQV�VLVWHPLQH�GD\DQDQ�YH�EX�
VD\HGH� GH� NRQWURO� DOWÕQGD� WXWXODELOHQ� HVQHN� ELU� WDVDUÕP� V�UHFL� HOGH� HGLOPLúWLU�� 3HQFHUH� DoÕW�
\DQDNODUÕQÕ� NHVLFL� \�]H\OHU� RODUDN� ID\GDODQÕODUDN� ELU� VRQUDNL� DúDPDGD� ERROHDQ� VXEWUDFWLRQ�
PHWRWODUÕ� GHOLQPLú� NDEX÷X� \DUDWPDN� �]HUH� NXOODQÕOPÕúWÕU�� .DW� G�]OHPOHUL� LVH� PDQ]DUD\D�
\|QHOLPOL� RODUDN� NHVLWH� HNOHQPLúWLU�� $QD� SUHQVLSOHUOH� úHNLOOHQHQ� EDúODQJÕo� WDVDUÕPÕ�
ROXúWXUXOGXNWDQ� VRQUD� P�KHQGLVOHU� WDUDIÕQGDQ� VD\ÕVDO� YH� IL]LNVHO� \|QWHPOHU� NXOODQÕODUDN�
JHOLúWLULOHQ�WDVDUÕ�\DSÕP�V�UHFLQH�KD]ÕUODQPÕúWÕU���

�
ùHNLO������%LQD�ELoLPLQLQ�GLMLWDO�JHOLúLP�PRGHOOHUL��GLOLPOHUH�D\UÕOPÕú�\�]H\�PRGHOL��NXWXSVDO�G�]OHPH�RWXUWXOPXú�NDEXN�PRGHOLQGHQ�SHQFHUH�GHOLNOHULQLQ�oÕNDUWÕOPDVÕ�YH�NDW�G�]OHPOHULQLQ�



��
PRGHOH�HNOHQPHVL���.RODUHYLF��������

8\JXODPD�|QFHVL�KD]ÕUOÕN�
6W 0RULW]¶GH�NÕúÕQ�NHQGLQL�J|VWHUHQ�]RUOX�KDYD�NRúXOODUÕ�VDGHFH�DOWÕ�D\OÕN�ELU� LQúDDW�V�UHVLQH�
L]LQ�YHUPHNWHGLU�� øON�RODUDN�EHWRQ�WDEDNDOÕ�oHOLN�WDEODQÕQ�\DSÕPÕ�|QJ|U�OHUHN�úDQWL\H�GÕúÕQGD�
LPDO� HGLOHFHN� RODQ� E�W�Q� GXYDU� VLVWHPLQLQ� NÕú� V�UHVLQFH� LPDODWÕ� SODQODQPÕúWÕU�� %|\OHFH� ELU�
VRQUDNL EDKDUGD�GXYDU�YH�oDWÕ�KÕ]OÕFD�\HULQH�X\JXODQDELOHFHN�YH�Lo�PHNDQ�LQúDDWÕ�ELU�VRQUDNL�
NÕú ELWLULOHELOHFHNWL��%LQD�LQúDDWÕQÕ�P�PN�Q�NÕODQ�WHN�VLVWHP�RODUDN�EHOLUHQ� �EX�V�UHFLQ�NHVLQ�
ELU úHNLOGH�SODQODQPDVÕ�JHUHNPHNWH\GL��
.DEXN JHRPHWULVLQLQ� PDQWÕ÷D� RWXUWXODUDN� �]HULQGH� LúOHP� \DSÕODELOPHVL� LoLQ� SDUDPHWULN�
PRGHOOHPH� \|QWHPLQGHQ� ID\GDODQÕOPÕúWÕU�� 3ODQ� YH� NHVLW� DUDVÕQGDNL� LOLúNL� � oL]LP� WDKWDVÕ�
PDQWÕ÷Õ\OD�\D]ÕOÕP�PDNURODUÕ�NXOODQÕODUDN�NXUXOPXúWXU��2OXúWXUXODQ�PDNUR�NXWXSVDO�NRRUGLQDW�
VLVWHPLQH�RWXUWXOPXú�ELU�FHWYHO�JLEL�oDOÕúÕU��%X�VD\HGH�SODQ�oL]LPL�NHVLPOHUL�WDUDQÕU�YH�ELWLúLN�
NHVLWL�L]OH\HQ�H÷ULOHUH�DWDQDQ�|Oo�POHU�ND\GHGLOLU��%|\OHFH�SDUDPHWUH�GL]LOHUL�\DUDWÕODUDN�NXUDO�
WDEDQOÕ� GXYDU� NHVLWLQH� DNWDUÕOÕU� YH� NDEXN� �]HULQGH� KHUKDQJL� ELU� NRQXPD� X\DUODQÕU�� 0DNUR�
LúOHPL�LoLQ�LNL�D\UÕ�GXUXP�YDUGÕU��\DSÕVDO�oHUoHYH\L�NXUPDN�LoLQ�ELUELUL\OH�LOLúNL�KDOLQGHNL�ELU�
NDEXUJD� VLVWHPLQGHQ� ROXúDQ� WDVDUÕ� \�]H\� NDEX÷X� NXOODQPDN� \D� GD� GHWD\� oL]LPOHUL� LoLQ�
NXOODQÕODFDN�oL]LP�úDEORQODUÕ�LoLQ�ELU�PDWULNV�RUWD\D�oÕNDUWPDN��

�
ùHNLO������3DUDPHWULN�RODUDN�NHQHWOHQPLú�SODQ�YH�NHVLW���.RODUHYLF��������

�



��
ùHNLO�������'XYDU�NHVLWL�LoLQ�KD]ÕUODQDQ�SDUDPHWUH�GL]LVL���.RODUHYLF��������

7DVDUÕP�LOHUOHGLNoH��KHU�ELU�HNLS��\HVL�SDUDPHWULN�GHQNOHPOHULQ�IDUNOÕ�ELU�GL]LVLQGHQ�VRUXPOX�
KDOH JHOLUOHU��%X�SDUDPHWULN�GHQNOHPOHU�\DSÕPGD�NXOODQÕODQ�PDO]HPHQLQ�LQFHOL÷L\OH�LOLúNLOLGLU��
%LU HNLS��\HVL�oDWÕ��]HULQGH��LNLQFL��\H�VWU�NW�U�YH�ELWLúOHUOH�LOJLOL�oDOÕúÕUNHQ���o�QF���\H��LQFH�
WDKWD� SDUoDODUÕ�� \DQJÕQ� JHoLUPH]OL÷L�� NRQWUSODN� NDSODPDVÕQGDQ�� G|UG�QF�� �\H� LVH� E�W�Q�
SHQFHUH� GHWD\ODUÕQGDQ� VRUXPOXGXU��$\QÕ� SDUDPHWULN� úDEORQODUOD� oDOÕúDQ� W�P� HNLS� HOHPDQODUÕ�
WDVDUÕP�\|Q�QH�FHYDS�YHUPHOL�YH�SURMH�JHOLúLPLQL�G�]HQOHPHOLGLUOHU���
&LW\�+DOO� SURMHVLQGH�ROGX÷X�JLEL�SDUDPHWULN�JHRPHWUL��NDVWL�RODUDN��IDNDW�IDUNOÕ�QHGHQOHUGHQ��
\D\�WDEDQOÕGÕU��(YUHVHO�3UHIDEULNDV\RQ��SUHIDEULFDWLRQ� VWUDWHMLVL��$OPDQ\D¶GDNL�ELU�IDEULNDQÕQ�
&$'�&$0�PDNLQHOHUL\OH�X\XPOX�QLWHOLNWH�ELU� �NDWÕ�PRGHOL�JHUHNWLUPHNWH\GL��%X�WHNQRORML\L�
EDúDUÕOÕ� ELU� úHNLOGH� NXOODQDELOPHN� LoLQ� NDWÕ� PRGHOOHPH� V�UHFLQLQ� WHPHOLQGH� \DWDQ� \D]ÕOÕPÕQ�
NXOODQGÕ÷Õ�PDWHPDWL÷L� L\LFH� DQODPDN� JHUHNOL\GL�� <�]H\LQ� VHUEHVW� ELoLPOL� |]HOOL÷LQH� UD÷PHQ�
DVOÕQGD� \DPDODUGDQ� �SDWFK�� ROXúDQ� DQDOLWLN� ELU� \�]H\GLU�� %X� \DPDODU� VÕQÕUODU� DUDVÕQGD�
P�NHPPHO�ELU�WH÷HW�GRNXQPD\D�VDKLS�\D\ODUGÕU��

�
ùHNLO������<D\�WDEDQOÕ�SDUDPHWUHOHULQ�ÕúÕQVDO�G�]OHPGH�J|VWHULPL���.RODUHYLF��������

$QDOLWLN� ELU� \�]H\� ROXúWXUPDN� LoLQ� JHOLúWLULOHQ� NDWÕ� PRGHOOHPH� \D]ÕOÕP� PDNURODUÕ�� � NXUDO�
WDEDQOÕ�NRQVWU�NVL\RQGDQ�E�W�Q�\D\ODUÕ� W�UHWHELOLUOHU�YH�RQODUÕ��o�ER\XWOX�G�]OHPH�WDúÕ\DUDN��
VDSPDODU� �RIIVHWV�� LoLQ� JLULOHQ� SDUDPHWULN� GH÷HUOHUH� GD\DQDQ� NDEXN�YH� NDEXUJD� JHRPHWULVLQL�
RWRPDWLN� RODUDN� ROXúWXUDELOLUOHUGL�� 6RQXo�� JHUL� NDODQ� DúDPDODUÕ� P�KHQGLVOHUH� EÕUDNÕODQ� ELU�
WDVDUÕP�\�]H\L�RODUDN��NHVLQ�PDQWÕNVDO�WDQÕPODPDVÕ�\DSÕOPÕú�ELU�NDEXNWX��
%X DúDPDGD�WDVDUÕP�\�]H\L�LOH�LOJLOL�KHUKDQJL�ELU�LODYH�GH÷LúLNOLN�\DSPDPD�NDUDUÕ�DOÕQPÕúWÕU��
'DKD�VRQUDGDQ�ELU�ELOHúHQ�HNOHPHN��NXWXSVDO� Õ]JDUD�LoLQGH�KHUKDQJL�ELU�SR]LV\RQ�VHoLOLS��ELU�
G�]OHP� \DUDWÕODUDN� YH� EX� G�]OHPOH�� ELOHúHQL� \HUOHúWLUPHN� LoLQ� UDG\DO� ELU� VDSPD� EHOLUOHPHN�



��
�]HUH� WDVDUÕP� \�]H\LQL� NHVLúWLUPHNOH� P�PN�QG�U�� %RúOXNWD� ELOHúHQL� \HUOHúWLUHELOPHN� LoLQ�
NHVLWOHUGHQ�ROXúDQ�ELU�PDWULNV�ROXúWXUXOPDOÕGÕU��%X�PDWULNV�KHU�ELU�NDEXUJD�SDUoDVÕQÕQ�NRQXPX�
LoLQ oL]LOLU� YH� E|\OHFH� LPDODWKDQHGH� NXOODQÕODFDN� úDEORQ� oL]LPOHU� �UHWLOLU�� .HVLW� YH� SODQÕQ�
LNLVLQLQ�ELUGHQ�GH÷LúPHNWH�ROGX÷X�GXUXPODUGD��SURMHQLQ�JHo�ELU�DúDPDVÕQGD�GDKL��WDVDUÕ�\�]H\�
NDEX÷X� WXWDUOÕ� YH� J�YHQLOLU� ELU� úHNLOGH� \HQLOHQHELOLU�� <D]ÕOÕP� DUDoODUÕ� WDVDUÕPÕ� VÕUDOÕ� ELU�
V�UHoWHQ oÕNDUWDUDN�G|QJ�VHO�ELU�V�UHo�RODUDN�HYULOPHOHULQL�VD÷ODPÕúODUGÕU��
8\JXODPD��
)RVWHU� VW�G\RVXQGD�� NULWLN� WDVDUÕP� NDUDUODUÕ� KDOHQ� IL]LNVHO�PRGHOOHU� LOH� \DSÕODQ� oDOÕúPDODUOD�
DOÕQPDNWDGÕU��&$'� VLVWHPL� LON� EDúWD�PDNHW� \DSPDN� �]HUH� LPDODW� oL]LPOHUL� \DUDWÕUNHQ� úLPGL�
VD\ÕVDO� PRGHOOHUGHQ� \ROD� oÕNÕODUDN� SURMHOHU� WDVDUODQPDNWD�� &1&� NHVLP� PDNLQHOHULQLQ�
\DUGÕPÕ\OD� LPDODW� \DSÕOPDNWDGÕU�� )RVWHU¶D� J|UH� WLSLN� ELU� SURMH� oDOÕúPDVÕQGD� KHU� DUDoWDQ�
ID\GDODQÕOÕU��HO�oL]LPOHUL��UHQGHU�HGLOPLú�LPDMODU��&1&�PDNLQHVLQGH�NHVLOPLú�PDNHWOHU�YH�HVNL]�
PRGHOOHUL�YE���
&KHVD )XWXUD¶QÕQ LNLQFL�JHOLúLPL��ELQDQÕQ�PRQWDM�V�UHFLQL�WHVW�HWPHN��]HUH�WDVDUODQDQ�JHUoHNoL�
ELOHúHQOHUGHQ� ROXúXU�� øON� RODUDN� \HU� VHYL\HVLQGHQ� EDúOD\DUDN�PRGHOLQ� oHOLN� WDEODVÕ� YH� WDEDQÕ�
DVDFDN�DVNÕODUÕ��EHWRQ�WDEDNDVÕ��NDEXUJDODUÕ�YH�|Q�EDONRQODUGD�\HU�DODQ�&�NRORQODUÕ��GDKD�VRQUD�
NHPHU��VW��GROJXODUÕ�YH�HQ�VRQ�RODUDN�GD�WHSHGHNL�KDOND�NLULúL�ROXúWXUXOPXúWXU��%LQDQÕQ�W�P�
SHQFHUHOHUL�|]GHú�YH�³9HOX[´�PDUND�oLIW�FDPOÕ�ELULPOHUGLU��+HU�SHQFHUHQLQ�GXYDUOD�ELUOHúWL÷L�
DoÕW�\DQD÷Õ�ELUELULQGHQ�IDUNOÕGÕU�IDNDW�SHQFHUHOHULQ�WHNUDU�HGHQ�WLSWH�ROPDODUÕQGDQ�HOGH�HGLOHQ�
PDOL ND]DQFÕQ�\DQÕQGD�EX�GXUXP�|QHPVL]�RODUDN�NDEXO�HGLOPLúWLU��



��

ùHNLO������%LQD�PRGHOLQLQ�X\JXODPD�HYUHOHULQLQ�WDVDUÕPODUÕQÕ�J|VWHUHQ�PRGHOOHU�������.RODUHYLF��������
'LMLWDO�PRGHOGHNL� KHU� JHOLúPH� ELU� VRQUDNL� IL]LNVHO�PRGHOH� \RO� J|VWHULU�� %X� DúDPDGD� NHUHVWH�
NLUHPLWOHULQ�SHQFHUH� DoÕNOÕNODUÕ\OD� LOLúNLOHULQL� NRQWURO� DOWÕQGD� WXWPDN�JHUHNPHNWHGLU��<D]ÕOÕP�
PDNURODUÕ� WDUDIÕQGDQ� \RO� J|VWHULFL� oL]JLOHU� ROXúWXUXOXU�� EX� oL]JLOHUGHQ� ID\GDODQÕODUDN� &1&�
PDNLQHOHULQGH�NHVLOHQ� \�]H\�|U�QW�OHUL� GDKD� VRQUD�PDNHWWH�X\JXODQÕUODU��.HUHVWH�NLUHPLWOHUL�
|OoHNOL� ELU� PDNHWWH� J|VWHULPL� \�NVHN� GHUHFHOL� ELU� GX\DUOÕOÕN� YH� PDNHWL� \DSDQODUÕQ� VDEÕUOÕ�
oDOÕúPDODUÕ\OD� \�U�U�� 0DNHW� \DSÕPÕQGD� HQVL]� WDKWD� SDUoDODUÕQÕQ� QDVÕO� RODFD÷ÕQÕ� J|VWHUPHN�
�]HUH�GDKD�|QFHGHQ�VD\ÕVDO�RUWDPGD�KD]ÕUODQPÕú�\RO�J|VWHULFL�ELU�GL\DJUDPD�EDúYXUXOPXúWXU�������������

ùHNLO������.HUHVWH�\HUOHúLPOHUL�LoLQ�VD\ÕVDO�RUWDPGD�KD]ÕUODQPÕú�GL\DJUDP�YH�NHUHVWH�NLUHPLWOHUL�J|VWHUHQ�GLMLWDO�YH�IL]LNVHO�PRGHOOHU���.RODUHYLF��������



��
6ÕUD� IDEULND� LPDODWÕQD� JHOLQGL÷LQGH�� JHUoHN� E�\�NO�NOHULQGHNL� NDEXUJD� SDUoDODUÕ�� LQFH� WDKWD�
NDWPDQODUÕ�EDVÕQo�DOWÕQGD�ELUELUOHULQH�WXWNDOODQDUDN�&1&��UHWLPL\OH�LPDO�HGLOPLúOHUGLU��
%X PDO]HPH\OH�� EHWRQXQ� G|Y�OJHQOL÷L� YH� NHUHVWHQLQ� KDILIOL÷LQH� XODúÕOPÕú� YH� |]HO� �UHWLP�
RODQDNODUÕ�\DUDWÕOPÕúWÕU��
%LQD PRGHOLQLQ� VRQ� JHOLúLPL� W�P� HNOHP� \HUOHUL� YH� ELWLúOHU� DUDVÕQGDNL� GHWD\ODUÕ� LoHULU�� .DWÕ�
PRGHOLQ� NHVLW� SHUVSHNWLIOHUL� DOÕQDUDN� PLPDUL� oL]LPOHUGHQ� ROXúDQ� GHWD\ODU� NHVLP� \HUOHULQH�
HNOHQPLúWLU���

�
ùHNLO������'HWD\ODQGÕUÕOPÕú��GLMLWDO�PRGHO�YH�PRGHOGHQ�DOÕQPÕú�NHVLW�SHUVSHNWLIL��������.RODUHYLF��������

7DP |OoHNOL�ELU�SURWRWLSLQ�KD]ÕUODQPDVÕ�LoLQ�NDEX÷XQ�WLSLN�ELU�E|O�P�QGHQ�WHN�ELU�SHQFHUH�YH�
EX SHQFHUHQLQ�DoÕW�\DQD÷Õ�LOH�GHVWHN�NDEXUJDODUÕQÕ�LoHUHQ��JHUoHN�ER\XWOX�ELU�PRFN�XS��]HULQGH
WDVDUÕP�GHWD\ODQGÕUÕOPÕúWÕU��%LQDQÕQ�úDQWL\HGH�X\JXODQDQ�EX�ELUHELU�|OoHNOL�SURWRWLSL��SURMHQLQ�
JHUoHNOHúWLULOHELOLU� ROGX÷XQD� GDLU� |QHPOL� ELU� DúDPDGÕU�� %DúODQJÕoWD� DOÕQDQ� WDVDUÕP�
SUHQVLSOHULQH�VRQXQ�NDGDU�ED÷OÕ�NDOÕQDUDN�LQúD�HGLOHQ�EX�SURMH�SH\]DM�LoLQGHNL�\HULQL�X\XPOD�
WDPDPODU���



��

ùHNLO������.HUHVWH�NLUHPLWOHUOH�NDSODQPÕú�\XYD\D�RWXUDQ�SHQFHUH�SURWRWLSL���.RODUHYLF��������

�
ùHNLO������&KHVD�)XWXUD��>�@�

�������0,7�6WDWD�0HUNH]L���
)UDQN� 2�� *HKU\� YH� &DQQRQ� 'HVLJQ� RILVOHULQLQ� RUWDN� ELU� oDOÕúPDVÕ� RODQ� EX� SURMH� 0,7�
NDPS�V�Q�Q�NX]H\GR÷XVXQGD�NRQXPODQPDNWDGÕU��6WDWD�NRPSOHNVL��%LOJLVD\DU�%LOLPL�%|O�P��
<DSD\� =HND�� (QIRUPDV\RQ� 6LVWHPOHUL� ODERUDWXDUODUÕ�� 'LO� %LOLPL� YH� )HOVHIH� %|O�POHULQL�
LoHUPHNWHGLU�� %X� ELULPOHULQ� GÕúÕQGD� %LOJLVD\DU� %LOLPL� %|O�P�¶QH� KL]PHW� YHUHFHN� ELU�
RGLWRU\XP� YH� G|UW� DQD� VÕQÕI�� DUDúWÕUPD� E|O�P�QH� DLW� NDPXVDO� DODQODUOD� ELUOLNWH� oRN� DPDoOÕ�
NDSDOÕ�DODQODU��VHUYLV�KL]PHWOHUL�YH�oRFXN�EDNÕP�PHUNH]L�NDPSXV�DODQÕ�LoLQGHGLU���



��

ùHNLO������6WDWD�0HUNH]L¶QLQ�NX]H\GHQ�J|U�Q�P����0DWVXVKLPD��������
3URMH�DODQÕQ�oHYUHVL�WDULKL�ELQDODU�YH�|]HO�GHSRODUOD�oHYUHOHQPLúWLU���,,��'�Q\D�6DYDúÕ�VÕUDVÕQGD�
UDGDU�WHNQRORMLVLQLQ�LON�JHOLúWLULOGL÷L�ELQD�JLEL��$\QÕ�]DPDQGD�\HQL�\DSÕODFDN�ELQD��%RVWRQ¶GD�
LQúD�HGLOHFHN�LON�\HQL�ELQD�ROPD�|]HOOL÷LQL�WDúÕPDNWDGÕU��
7DVDUÕP
*HKU\� YH� HNLELQLQ� WDVDUÕP� V�UHFLQGH� ELOJLVD\DU� GHVWHNOL� VLVWHPOHUGHQ� \DUDUODQPDNWDGÕU�� %X�
WDVDUODPD� V�UHFLQGH� �UHWLP� YH� X\JXODPDGD� VRUXPOXOXN� DODQ� \�NOHQLFL� ILUPDODUÕQ� ELOJLOHULQL�
*HKU\�RILVLQLQ�J�QFHOOHPHOHULQH� J|UH� � \HQLOHPHOHUL� JHUHNL\RUGX��3URMHGH�JHQHO�RODUDN� Lo�YH�
GÕú� PHNDQODU� DUDVÕQGDNL� SUHQVLSOHU� IL]LNVHO� PRGHOOHU� �]HULQGH� EHOLUOHQPLú� YH� JHOLúWLULOPLú�
VRQUD� GD� EX� PDNHWOHU� �o� ER\XWOX� WDUDPD� FLKD]ODUÕ\OD� WDUDQDUDN� ELOJLVD\DU� RUWDPÕQD�
DWÕOPÕúODUGÕU��

�
ùHNLO������7DVDUÕP�V�UHFL���0DWVXVKLPD��������



��
6WDWD�.RPSOHNVL¶QLQ�WDVDUÕP�V�UHFLQGH�*HKU\�2ILVL�LNL�\|QO��oDOÕúPÕúWÕU��LoWHQ�GÕúD�YH�GÕúWDQ�
LoH�
7DVDUÕP� ELQD\Õ� SURJUDPODPDNOD� EDúODU�� %LQDQÕQ� NDPSXV� LoLQGHNL� ED÷ODPÕQÕ� KLVVHGHELOPHN�
LoLQ Hú� ]DPDQOÕ� RODUDN�NHQWVHO� |OoHNOL� ELU� oDOÕúPD� \�U�W�OP�úW�U��%X� úHPDWLN� oDOÕúPD� V�UHFL�
QHUHGH\VH� ELU� \ÕO� ER\XQFD� GHYDP� HWPLúWLU�� øúOHYVHO� PRGHOOHU� HVNL]� DúDPDVÕQGDQ� |QFH�
\DSÕOPÕúWÕU��%XQXQ�VHEHEL�ELUoRN�LúOHYL�E�Q\HVLQGH�EDUÕQGÕUDFDN�EX�NRPSOHNVWH�|QFH�ELULPOHU�
DUDVÕ� LOLúNLOHUH� |QHP� YHULOPHVLGLU�� %X� V�UHoWH� ELQDQÕQ� ELoLPL� KDNNÕQGD� KLoELU� oDOÕúPD\D�
JLULOPHPLúWLU���

�
ùHNLO������6WDWD�LoLQ�\DSÕODQ�NHQWVHO�oDOÕúPD�YH�SURJUDPODPD�oDOÕúPDODUÕ�PRGHOOHUL������0DWVXVKLPD��������

%LU VRQUDNL� DúDPDGD� IL]LNVHO� PRGHOGH� \HUOHULQH� RWXUWXODQ� N�WOHOHULQ� �o� ER\XWOX� WDUDPD�
\|QWHPOHUGHQ�ID\GDODQÕODUDN�VD\ÕVDO�PRGHOLQ�ROXúWXUXOPDVÕGÕU��)L]LNVHO�PRGHO�\DUDWPD�YH�EX�
PRGHOOHUL� VD\ÕVDOODúWÕUPD� LúOHPOHUL� JLW�JHO� DúDPDODUÕ\OD� GHIDODUFD� NH]� WHNUDUODQPÕúWÕU��
%LOJLVD\DU� RUWDPÕQGD� HQ� YHULPOL� �o� ER\XWOX� YHUL� DNWDUPD� DUDFÕ� RODUDN� DVOHQ� XoDN� YH� JHPL�
HQG�VWULOHULQGH� NXOODQÕOPDNWD� RODQ� &$7,$� \D]ÕOÕPÕ� WHUFLK� HGLOPLúWLU�� øo� PHNDQODUÕQ�
WDVDUODQPDVÕQGD�GD�D\QÕ�VÕUDODPD�L]OHQPLúWLU���



��

ùHNLO������'Õú�\�]H\�WDVDUÕPÕQÕQ�HYULPL���0DWVXVKLPD��������

ùHNLO������øo�PHNDQ�WDVDUÕPÕ�LoLQ��UHWLOHQ�PDNHWOHU���0DWVXVKLPD��������
<DSÕODQ�IL]LNVHO�PRGHOOHU��]HULQGH�oDOÕúÕOPDN�VXUHWL\OH�ELQD�SURJUDPÕ��ELULPOHULQ�ELUELUOHUL\OH�
LOLúNLVL� EHOLUPLúWLU�� %LQD� WHSHVLQGH� LNL� NXOH\OH� ELWHQ� LNL� GHUHFHOL� DPEDU� SODWIRUPXQGDQ�
ROXúPDNWDGÕU��$PEDU�ILNUL�ODERUDWXDUODUD�\�NVHN�WDYDQOÕ��E|O�QHELOHQ��HVQHN�DODQODU�VD÷ODPDN�
�]HUH�G�ú�Q�OP�ú�ELU�ILNLUGLU�� øNL�NXOH��E�\�N�N�WOHQLQ�KDFPLQL�GHQJHOHUNHQ�ODERUDWXDUODU�YH�
�QLYHUVLWH�E|O�POHUL�LoLQ�ED÷ÕPVÕ]�DODQODU�VD÷ODU��
6WDWD�0HUNH]L�NDPXVDO�DODQODUGDQ�|]HO�DODQODUD�GR÷UX�LOHUOH\HQ�ELU�VÕUDGD�RUJDQL]H�HGLOPLúWLU��
=HPLQ NDW�SODQÕQGD�NDPX\D�DLW�NXOODQÕP�\HU�DOÕU��6SRU�VDORQX��NDIHWHU\D�YH�LoHULGHNL�|÷UHQFL�
VRND÷Õ� VÕQÕIODU� YH� RGLWRU\XP� LOH� ELUOLNWH� EX� NDWWDGÕUODU�� 'ÕúDUÕGD�� NX]H\� \|Q�QGH� \XNDUÕ\D�
GR÷UX�LOHUOH\HQ�JHQLúOH\HQ�PHUGLYHQ�UDPSDVÕ�YH�EDWÕ�\|Q�QGH�ELU�EXOXúPD��PHNDQÕ�RODQ�DoÕN�



��
KDYD�WL\DWURVX�NRQXPODQPÕúWÕU��0HYFXW�PH]XQ�KDYX]X�LOH�6WDWD�0HUNH]L�DUDVÕQGD�\�NVHOWLOPLú�
ELU GÕú� EDKoH�0,7� WRSOXOX÷XQD� J�QH\H� GR÷UX� \|QOHQHQ� ELU� GLQOHQPH� YH� JHoLú� DODQÕ� VD÷ODU��
<XNDUÕ� NDWODUGD� LVH� DUDúWÕUPD� ELULPOHUL� \HU� DOÕU�� %X� ELULPOHU� PHUGLYHQ� YH� DVDQV|UOHU�
DUDFÕOÕ÷Õ\OD�ORELOHUH�DoÕOÕUODU���
6WDWD� 0HUNH]L�� :LOOLDP� +�� *DWHV� YH� $OH[DQGHU� :�� 'UH\IRRV� ELQDODUÕQÕ� LoHUPHNWHGLU�� %X�
ELQDODUGD� G�]� ELoLPOHUGHQ�PH\GDQD� JHOHQ� WX÷OD� NXOHOHUGLU� YH� ED]Õ� E|O�POHULQGH� KH\NHOLPVL�
PHWDO NDSODPD� HOHPDQODUÕ�� ED]Õ� ELWLú� \HUOHULQGH� LVH� FDP� NXOODQÕOPÕúWÕU�� *DWHV� YH� 'UH\IRRV�
ELQDODUÕQÕQ� \DOÕQ� YH�PDVLI� N�WOHOHUL� WÕSNÕ� RGLWRU\XP�YH� NDIHWHU\D� JLEL� WX÷OD� LOH� NDSODQPÕúWÕU��
6D\ÕVÕ]�oDWÕ�WHUDVODUÕ�GD��GLNLúVL]�ELU�JHoLú�J|U�QW�V��VD÷ODPDN��]HUH�WX÷OD�LOH�G|Q�OP�úW�U��
%LQDGD�JHQHO�SUHQVLS�RODUDN�P�PN�Q�ROGX÷XQFD�oRN�]DUDUVÕ]�J�Q� ÕúÕ÷Õ�DOPD\D�oDOÕúÕOPÕúWÕU��
*L\GLUPH� HOHPDQODUÕQÕQ� oHúLWOL� úHNLOOHUGH� ELoLPOHQGLULOPHVL� VRQXFX� EX� HWNL� VD÷ODQDELOPLúWLU��
3URJUDPÕQ�E�\�N�ELU�E|O�P�Q��NDSOD\DQ�RILV�ELULPOHUL�JHQLú�SHQFHUHOHU� LOH� VRQODQPDNWDGÕU��
&DP SHUGH� GXYDU� HOHPDQODUÕ� WX÷OD� YH�PHWDO� DUDVÕQGDNL� JHoLúL� VD÷ODU� YH� DUDODUÕQGD� KH\NHOVL�
ERúOXNODU�ROXúWXUXU��dDWÕ�YH�\XNDUÕ�WHUDVODUD�JHOLQGLNoH�SHQFHUHOHU�HQ�JHQLú�ER\XWODUD�XODúÕUODU��
�-R\FH��������
8\JXODPD��
)UDQN *HKU\� RILVL� GDKD� |QFHNL� SURMHOHULQGH� RQODU� LoLQ� X\JXODPD� oL]LPOHUL� �UHWHFHN� \HUHO�
ILUPDODUOD� ELUOLNWH� oDOÕúPDODUÕQÕ� \�U�W�\RUODUGÕ�� )DNDW� EX� SURMHGH� oR÷X� oL]LPL� NHQGLOHUL�
�UHWPH\H�NDUDU�YHUGLOHU��d�QN��WDVDUÕP�V�UHFL�YH�GRN�PHQWDV\RQXQ�oR÷X�&$7,$¶GD��UHWLOHQ�
�o ER\XWOX�PRGHOOHUH�GD\DQÕ\RUGX��%X�NDUDUOD� LOJLOL� WHN� HQGLúH� oL]LPOHULQ�� \�NOHQLFL� WDúHURQ�
ILUPDODUD� WHUF�PH� HGLOLUNHQ� \DúDQDFDN� ]RUOXNODUGÕ�� %X� DúDPDGD� úDQWL\HGHNL� V�UHFL� NRQWURO�
HGHFHN�ELU� ILUPD\D� LKWL\Do�GX\XOGX�YH�&DQQRQ� ILUPDVÕ\OD� DQODúÕOGÕ��&DQQRQ� ILUPDVÕQGDQ� LNL�
PLPDU ELU� EXoXN� \ÕO� ER\XQFD�*HKU\¶QLQ� RILVLQGH� oDOÕúDUDN�� �o� ER\XWOX�PRGHOOHPH� V�UHFLQL�
\DNÕQGDQ� WDNLS� HWWLOHU��<DSÕODQGÕUPD� \|QHWLPL� LoLQ� LVH� ELU� LQúDDW� ILUPDVÕ� RODQ�6NDQVND�86$�
%XLOGLQJ��,QF��)LUPDVÕ�VHoLOPLúWLU��
)L]LNVHO�PDNHWOHUOH�\DSÕODQ�oDOÕúPDODU�VRQXFX�N�WOHOHULQ�\HUOHUL�EHOLUOHQPLú�YH�P�KHQGLVOHUOH�
J|U�úPHOHUH� EDúODQPÕúWÕU�� g]HOOLNOH� oHOLN� NRQVWU�NVL\RQ� oL]LPOHUL� ROPDN� �]HUH� QHUHGH\VH�
E�W�Q� SURMH�&$7,$¶GD� JHOLúWLULOPLúWL��%HWRQ�PDO]HPH�EX� ELQD� LoLQ� oHOLNWHQ� VRQUD� EDúND� ELU�
|QHPOL PDO]HPH\GL��'XYDUÕQ�JHRPHWULVLQL� L]OH\HFHN�úHNLOGH��NRORQODU�YH�GXYDUODU�DUDVÕQGDNL�
PHVDIH\L�EHOLUOH\HQ�ELU�GL]L�NXUDO�EHOLUOHQGL�YH�\DSÕVDO�VLVWHP�ROXúWXUXOPD\D�EDúODQGÕ��
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ùHNLO������)L]LNVHO�PRGHOLQ�VD\ÕVDO�RUWDPD�DNWDUÕOPDVÕ�YH�\DSÕVDO�oHUoHYHQLQ�ROXúXPX���0DWVXVKLPD��������
%LU�VRQUDNL�DúDPD�RODUDN�\�NOHQLFL�ILUPDODUÕQ�VHoLPLQH�EDúODQPÕúWÕU��%X�VHoLPGH�|QHPOL�RODQ�
GDKD� |QFH� �o� ER\XWOX� PRGHOOHPH� WHNQLNOHUL\OH� oDOÕúPÕú� HNLSOHULQ� EXOXQDELOPHVL\GL�� gUQHN�
RODUDN�PHWDO�JL\GLUPH�LúOHPOHUL�LoLQ�GDKD�|QFH�(03�SURMHVL�X\JXODPDVÕQGD�VRUXPOXOXN�DODQ�
ILUPD\OD� DQODúÕOGÕ�� %X� \�NOHQLFL� WDúHURQ� ILUPDODUÕQ� NHQGL� DUDODUÕQGDNL� YH� *HKU\� RILVL�
DUDVÕQGDNL� LUWLEDWÕQ� VD÷ODQDELOPHVL� LoLQ� LúELUOLNoL� oDOÕúPDQÕQ�P�NHPPHO� ELU� úHNLOGH� LúOHPHVL�
JHUHNL\RUGX���
ho�ER\XWOX�YH� LNL�ER\XWOX�X\JXODPD�oL]LPOHUL�*HKU\�RILVL� WDUDIÕQGDQ�KD]ÕUODQPÕú�YH� WDúHURQ�
ILUPDODUD�YHULOPLúWLU��

�



��
ùHNLO������8\JXODPD�oL]LPOHUL���0DWVXVKLPD��������

dHOLN�VWU�NW�U��
dHOLN� LúOHUL� LoLQ� GH� EDúND� ELU� WDúHURQ� NXOODQÕOPÕúWÕU�� ho� ER\XWOX� oDOÕúPD� VLVWHPLQGH�
X]PDQODúPÕú� RODQ� EX� ILUPD� *HKU\� RILVLQGHQ� JHUHNOL� oL]LPOHUL� WHPLQ� HWWLNWHQ� VRQUD� oHOLN�
oHUoHYHQLQ� W�P�ED÷ODQWÕ� oL]LPOHULQL� �UHWPLúWLU�øPDODW� oL]LPOHULQL� �UHWLUNHQ�KD]ÕUODQDQ�YHULOHU�
*HKU\�YH� LPDODWoÕ�DUDVÕQGDNL�JLGLS�JHOPHOHUOH�ROXúXU��%X�V�UHo��o�ER\XWOX�YH�D\QÕ�]DPDQGD�
ND÷ÕWVÕ]��SDSHUOHVV��ELU�V�UHoWLU���

�
ùHNLO������dHOLN�VWU�NW�U�Q�\HUOHúWLULOPHVL���-R\FH��������

8\JXODPD�DúDPDVÕQGD�HWNLQ�ELU�VÕUD�VLVWHPL\OH�oDOÕúÕOPÕúWÕU��øON�|QFH�GHPLU�SODNDODU�\HUOHULQH�
\HUOHúWLULOPLúOHUGLU�� GDKD� VRQUD� LúoLOHU� \HUOHULQH� JHoPLúOHU� YH� ED÷ODQWÕ� HOHPDQODUÕQÕ�
KD]ÕUODPÕúODUGÕU�� %DúODQJÕo� \HUOHúWLUPHOHULQGHQ� VRQUD� WDP� SR]LV\RQODU� EHOLUOHQPLú� ND\QDN�
\DSÕOPÕúWÕU��

�
ùHNLO������dHOLN�VWU�NW�U�Q�\HULQH�RWXUWXODUDN�ND\QDNODQPDVÕ���-R\FH��������



��
%HWRQ�
%HWRQ�LúOHULQLQ�VRUXPOXOX÷XQX�DODQ�ILUPD��o�ER\XWOX�PRGHOOHPH�WHNQLNOHULQH�KDNLP�ROPDGÕ÷Õ�
LoLQ LNL� ER\XWOX� oL]LPOHU� �UHWLOPLúWLU�� %HWRQ� \�]H\OHUL� KHVDSODPD� LúOHPOHUL� LVH� �o� ER\XWOX�
RODUDN�&$7,$�NXOODQÕODUDN� \DSÕOPÕúWÕU��+HU�ELU�EHWRQ� \DSÕ� HOHPDQÕ� oL]LPL�\DSÕOGÕNWDQ�VRQUD�
X\JXODPD� LoLQ� 7ULSRG� 9HUL� 6LVWHPOHUL� �7'6�� NXOODQÕODUDN� KHU� ELU� ED÷ODQWÕ� QRNWDVÕ�
LúDUHWOHQPLúWLU����
%HWRQ�KDUFÕ�úDQWL\H\H�JHOPHGHQ�|QFH�JHUHNOL�KD]ÕUOÕNODU�\DSÕOPÕúWÕU��%HWRQ�NDOÕSODUÕ�NDOÕSoÕODU�
WDUDIÕQGDQ�KD]ÕUODQPÕú��HOHNWULN�YH�WHVLVDW�VLVWHPOHUL�LoLQ�|Q�KD]ÕUOÕNODU�WDPDPODQPÕúWÕU��%HWRQ�
VHUWOHúWLNoH�NDOÕSODU�SURMHQLQ�GL÷HU�WDUDIODUÕQGD�NXOODQÕOPDN��]HUH�oÕNDUWÕOPÕúWÕU���

�
ùHNLO������%HWRQ�G|úHPHOHULQ�X\JXODQPDVÕ���0DWVXVKLPD��������

�
ùHNLO������%HWRQ�G|úHPHOHULQ�X\JXODQPDVÕ���-R\FH��������

6WDWD¶QÕQ� LQúDVÕ� VÕUDVÕQGD� GLNNDW� HGLOPHVL� JHUHNHQ� HQ� |QHPOL� KXVXVODUGDQ� ELUL� GH÷LúLN�
PDO]HPHOHUGHQ�ROXúDQ�SDUoDODUÕQ� \HUOHULQH�NRQXPODQGÕUÕOPDODUÕGÕU��2YDO�ELoLPOHULQ�YH�NDOÕQ�
ELWLúOHULQ��NÕYUÕODQ�G|NPH�NRORQODUÕQ�YH�GXYDUODUÕQ�� oHúLWOL� \�NVHNOLNOHUGHNL�NLULúOHULQ� \DSÕVDO�
HOHPDQODUÕ�ROXúWXUGX÷X��o�ER\XWOX�oL]LPOHUOH�KD]ÕUODQPÕú�EX�NDUPDúÕN�SURMHGH�EX�ELOHúHQOHULQ�
NRQXPODQGÕUÕOPDVÕ�GD��o�ER\XWOX� WDUDPD�DUDoODUÕ\OD� \DSÕOPDOÕ\GÕ��%X�V�UHo�GH�7RWDO�6WDWLRQ�
DGÕ YHULOHQ� VLVWHP� LOH�P�PN�QG���%X� VLVWHPL� úDQWL\HGH�NXUPDN� LoLQ� WDúHURQ� ILUPD�|QFHOLNOH�



��
oHYUH� ELQDODUGDQ� HOGH� HGLOHELOHFHN� NRQWURO� QRNWDODUÕQÕ� LúDUHWOHPLúWLU�� 'DKD� VRQUD� SURMH� LoLQ�
KD]ÕUODQDQ� �o� ER\XWOX� oL]LPOHUGHQ� ID\GDODQDUDN� G|úHPH�� NRORQ� YH� NLULúOHULQ� SR]LV\RQXQX�
D\DUODPÕúWÕU��-R\FH���������
0HWDO YH�FDP�
0HWDO PDO]HPH� LNL�DúDPDOÕ�RODUDN�NXOODQÕOPÕúWÕU��%LULQFLVL�SHQFHUH�NXWXODUÕQÕQ� LPDO�HGLOPHVL�
YH PRQWDMÕ�� LNLQFLVL� LVH� PHWDO� SODNDODUÕQ� ELQD� NDEX÷X� RODUDN� X\JXODQPDVÕGÕU�� &$7,$�
SURJUDPÕQGD��PHWDO�VLVWHPOHUL�LoLQ�SDUDPHWULN�ELU�PRGHO�JHOLúWLULOPLúWLU��'H÷LúLN��ER\XWODUGDNL�
VWDQGDUW�SDQHO�WLSOHUL�PHYFXW�GXUXPD�J|UH�úDQWL\HGH�GHIRUPH�HGLOHELOHFHN�úHNLOGH�SDUDPHWULN�
RODUDN�WDQÕPODQPÕúODUGÕU��
%�W�Q� PHWDO� SODNDODU� &1&� PDNLQHOHULQGH� &$7,$� SURJUDPÕ� NXOODQÕODUDN� NHVLOPLúWLU�� 'DKD�
VRQUDNL� DúDPDGD� EX� OHYKDODUÕQ� PRQWDMÕ� IDEULNDGD� \DSÕOPÕú�� \DOÕWÕP� YH� VX� JHoLUPH]OL÷L� LoLQ�
JHUHNOL� NDWPDQODU� HNOHQPLúWLU� YH� KD]ÕU� RODUDN� úDQWL\H\H� QDNOL\H� HGLOPLúOHUGLU�� %X� PHWDO�
SODNDODUÕQ� \HULQGH� PRQWDMÕ� LoLQVH� \�NOHQLFL� ILUPD� WDUDIÕQGDQ� X\JXODPD� oL]LPOHUL�
ROXúWXUXOPXúWXU���

ùHNLO������0HWDO�NDEX÷XQ�YH�SHQFHUH�NXWXODUÕQÕQ�\HULQGH�X\JXODQPDVÕ���-R\FH��������

�
ùHNLO������.DEXN�WDVDUÕPÕ�YH�NRRUGLQDV\RQ�oL]LPOHUL���0DWVXVKLPD��������



��
&DPODUÕQ� oHUoHYHOHULQL� ROXúWXUDQ� PHWDO� SHQFHUH� NXWXODUÕ� IDEULNDGD� LPDO� HGLOPLú� YH� úDQWL\H�
DODQÕQD� WDúÕQPÕúWÕU��gQFHGHQ� LQúD� HGLOPLú� RODQ�PHWDO� NDEXN� NDSODPD� VWU�NW�U�QH�PRQWDMODUÕ�
\DSÕOPÕúWÕU��
%LQDQÕQ� VDSPDODUÕQÕQ� NRQWURO�� FDP� SDQHOOHULQ� \HUOHúWLULOPHVL� DoÕVÕQGDQ� |QHPOL\GL�� øQúDDW�
VÕUDVÕQGDNL� NRQXPODQPDODUÕ� GHQHWOH\HELOPHN� LoLQ� �:DUQHU� oHOLN� VWU�NW�U�Q� KHU� ELU� SDUoDVÕQÕ�
IDEULNDGD� KRORJUDPODUOD� LúDUHWOHQGLUPLúWLU�� +HU� KRORJUDPÕQ� NRRUGLQDWÕ� ND\GHGLOHUHN� YHUL�
WDEDQÕQD�DNWDUÕOPÕúWÕU��øQúDDW�V�UHFLQGH�EX�YHUL�WDEDQÕ�SDQHOOHULQ�PLOLPHWULN�\HUOHúWLULOPHVLQGH�
NXOODQÕOPÕúWÕU��

�
ùHNLO������0HWDO�OHYKDODUÕQ�NDSODPD�VWU�NW�U�NDUNDVÕQD�X\JXODQPDVÕ���-R\FH�����������������������������������������������������������

ùHNLO������0HWDO�SHQFHUH�NXWXODUÕ�\HUOHúWLULOGLNWHQ�VRQUD�L]RODV\RQ�NDSODPD�YH�NDEX÷XQ�X\JXODQPÕú�KDOL���-R\FH��������
&DP�PDO]HPH�6WDWD¶GD��SHUGH�GXYDUD�GÕúDUÕGDQ�ELU�NDSDWPD�RODUDN�YH�LúOHWLOHELOLU�SHQFHUH�LOH�
oDWÕ�SHQFHUHOHULQGH�ROPDN��]HUH�GH÷LúLN�\ROODUOD�NXOODQÕOPÕúWÕU��



��
6WDWD� SURMHVLQLQ� WDVDUÕP� YH� �UHWLP� DúDPDODUÕQGD� D÷ÕU� ELOJLVD\DU� WHNQRORMLVLQH� GD\DQDQ�
VLVWHPOHU�NXOODQÕOPÕúWÕU��%�W�Q�SURMH\H�NDWÕODQ�LQVDQODU�GDKD�|QFH�ELOPHGLNOHUL�ELU�V�UHFH�GDKLO�
ROPXúODUGÕU��6WDWD�0HUNH]L�\�NVHN�GHUHFHOL�LúELUOLNoL�oDOÕúPD\D�GD\DQDQ�|UQHN�ELU�SURMHGLU���

�
ùHNLO������6WDWD�0HUNH]L¶QLQ�WDPDPODQPÕú�KDOL��>�@�

�



��
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7H] NDSVDPÕQGD� VRQ� \ÕOODUGD� VD\ÕOÕ� PLPDU� WDUDIÕQGDQ� PLPDUL� SURMH� V�UHFLQGH� NXOODQÕOPD\D�
EDúODQÕODQ� GLMLWDO� WHNQRORMLQLQ�� JHOHQHNVHO� \|QWHPOHUH� J|UH� GDKD� EDúDUÕOÕ� VRQXoODU� HOGH�
HGLOHELOHFH÷L�J|VWHULOPH\H�oDOÕúÕOPÕúWÕU���
'LMLWDO� RODUDN� GHVWHNOHQHQ� PLPDUL� V�UHoWH�� WHNQRORML� \DSÕP� HQG�VWULVL� LoLQ� \HQL� IÕUVDWODU�
\DUDWÕUNHQ�ED]Õ�]RUOXNODU�GD�JHWLUPHNWHGLU��'LMLWDO�PLPDUOÕ÷ÕQ�JHUoH÷H�G|Q�úHELOPHVL� LoLQ�EX�
]RUOXNODU� DúÕOPDOÕGÕU�� %LUoRN� IDUNOÕ� HNLELQ� RUWDN� oDOÕúPDVÕ� VRQXFX� JHUoHNOHúWLULOHQ� �UHWLP�
JHUoHNoL�EDNÕOGÕ÷ÕQGD�oRN�SDUoDOÕ�ELU�VLVWHPGLU��%X�VLVWHPLQ�L\L�ELU�úHNLOGH�\�U�\HELOPHVL�LoLQ�
VRUXPOXOXNODUÕQ�QHW�ELU�úHNLOGH�WDQÕPODQPÕú�ROPDVÕ�JHUHNLU��7HNQRORMLQLQ�PLPDUOÕNWD�WDVDUÕP�
DPDoOÕ� NXOODQÕOPDVÕQÕ� GHVWHNOH\HQOHU�� EX� LKWL\DFÕQ� PLPDUÕQ� \DSÕP� HQG�VWULVLQGHNL� \HULQL�
GH÷LúWLUHFH÷LQH�YH�RQX�PHUNH]H�WDúÕ\DFD÷ÕQD�LQDQPDNWDGÕU��
øQúDDW�V�UHFLQGH��VD\ÕVDO�YHULOHULQ�GH÷LúLN�HNLSOHU�DUDVÕQGDNL�SD\ODúÕPÕQÕQ�ELU�EDNÕPD�HNLSOHU�
�]HULQH G�úHQ�VRUXPOXOX÷X�PHúUXODúWÕUDFD÷ÕQGDQ�EDKVHGLOHELOLU��%LOJLQLQ�JHOLúLPL�LoLQ�\DSÕODQ�
KHU� DNWDUÕP�YHUL\L� DODQÕ� VRUXPOX� \DSPDNWDGÕU��*HOHQHNVHO� \|QWHPGH�ROGX÷X� JLEL� KHU� HNLELQ�
NHQGL� \DUDWWÕ÷Õ� GLMLWDO� PRGHOOHUGHQ� NHQGL� oL]LPOHULQL� �UHWPHVL�� EX� oL]LPOHULQ� GL÷HU� HNLSOHUH�
WUDQVIHULQLQ�ND÷ÕW��]HULQGHQ�JHUoHNOHúPHVL�VRQ�GHUHFH�JHUHNVL]�YH�YDNLW�DOGÕ÷Õ�JLEL�KDWD�YHUPH�
LKWLPDOL� \�NVHN� ELU� LúOHPGLU�� 9HULOHQ� GLMLWDO� RUWDPGD� JHUoHNOHúPHVLQLQ� EX� KDUFDQDQ� YDNWL�
GDUDOWDFD÷Õ� V|\OHQHELOLU�� %X� DNWDUÕPÕQ� GD� EHOLUJLQOL÷LQLQ� VD÷ODQDELOPHVL� LoLQ� HNLSOHU� DUDVÕ�
LOLúNLOHULQ� oRN� L\L� WDQÕPODQPÕú� ROPDVÕ� JHUHNLU�� gUQHN� RODUDN� 6WDWD� 0HUNH]L¶QGH� \DSÕP�
HNLSOHUL\OH�VD\ÕVDO�YHULOHULQL�GROD\ÕVÕ�LOH�GH�VRUXPOXOX÷X�SD\ODúDUDN�ELU�LONL�JHUoHNOHúWLUPLúWLU���
0LPDUODUÕQ� GLNNDWOHULQL� oL]LP� �UHWLPL� \HULQH� VD\ÕVDO� HQIRUPDV\RQ� \D]DUOÕ÷ÕQD� \DQL� \D]ÕOÕP�
HQG�VWULVLQH�\|QOHQGLUPHOHUL�PLPDUODUÕQ�SUDWLNWHNL�UROOHULQL�GH÷LúWLUHQ�EDúND�ELU�HWNHQGLU��<HQL�
WDVDUÕP�WHNQLNOHUL�\HQL�WDVDUÕP�DUDoODUÕ\OD�GHVWHNOHPH\L�EDúDUDQ�PLPDU��SURMHQLQ�KHP�WDVDUÕP�
KHP�GH��UHWLP�V�UHFL�LOH�LOJLOL�NULWLN�NDUDUODUÕ�DOPDNWD�RODQ�PHUNH]�NLúL�NRQXPXQGDGÕU����
'LMLWDO�WDVDUÕP�WHNQRORMLOHULQH�GD\DOÕ�SURMHOHU�GDKD�oRN�NDPX�NXOODQÕPÕQD�\|QHOLN�PHNDQODUGD�
YH LOJL� oHNLFL� GH÷HU� WDúÕ\DQ� VHUJL� SDY\RQX�� P�]H� ELQDODUÕ�� NHQWVHO� FDQODQGÕUPD� RGDNOÕ�
SURMHOHUGH� NXOODQÕOPDNWDGÕUODU��%XQXQ� VHEHEL� RODUDN�� GLMLWDO� WHNQLNOHUOH� WDVDUODQDQ� ELoLPOHULQ�
H÷ULVHO�� DNÕúNDQ� ELU� GLOL� LIDGH� HWPHOHULQGHQ� JHOHQ� úDúÕUWÕFÕ� YH� DNÕOGD� NDOÕFÕ� HWNLOHUH� VDKLS�
ROPDODUÕ G�ú�Q�OHELOLU��
7DVDUÕP�V�UHFLQGH�GLMLWDO� WHNQLNOHULQ�NXOODQÕOPDVÕ�HVWHWLN�DQOD\ÕúÕQÕQ�\HQLGHQ�VRUJXODQPDVÕQÕ�
JHUHNWLULU�� 'DKD� oRN� H÷ULVHO�� NDUPDúÕN� ELoLPOHU� �]HULQGH� RGDNODQDQ� GLMLWDO� PLPDUOÕN� ELU� W�U�
J|VWHUL� LoLQGHGLU�� 7DVDUODQDQ� ELoLPOHU�� NHQWVHO� |OoHNWH� KHU� N|úHGH� J|UHELOHFH÷LPL]� W�UGH�



��
ELQDODU�GH÷LOGLU��E�\�N�ELU� LKWLPDOOH�JHOHFHNWH�GH�ROPD\DFDNWÕU��=DWHQ�JHOHFH÷H�DLW�E|\OH�ELU�
DPDo� GD� J�G�OPH]�� d�QN�� EX� \DSÕODU�� WHNQRORMLN� GHYULPLQ� ELU� SDUoDVÕGÕU�� (YULPVHO� V�UHFH�
JLULS JLUPH\HFHNOHULQL� ]DPDQ� J|VWHUHFHNWLU�� %XQD� NDUúÕQ� PLPDUÕQ� SUDWL÷LQGH� JHRPHWUL�
NRQWURO���HNLS�OLGHUOL÷L�NLPOL÷L��WDVDUÕP�J�F��|QHPOL�ELU�JHOLúLP�V�UHFLQH�JLUPLúWLU��
hUHWLP� V�UHFL� J|]� |Q�QH� DOÕQGÕ÷ÕQGD� GLMLWDO� WHNQRORML� NXOODQÕPÕQÕQ� E�\�N� NROD\OÕNODU�
VD÷ODGÕNODUÕ� DoÕNWÕU�� hUHWLP� NROD\OÕ÷ÕQGD� EHOLUOL� ELU� HúLN� WXWWXUDELOPHN� LoLQ� PLPDUODU�
WDVDUÕPODUÕQÕ� �UHWLP� V�UHFLQH� J|UH� D\DUODPDNWDGÕU�� 7DVDUODGÕNODUÕ� H÷ULVHO� ELoLPOHUL�
JHUoHNOHúWLUHELOPHN��ELoLP�JHRPHWULVLQL�DoÕN�ELU�GLOOH�UDV\RQDOL]H�HWPHNWHQ�JHoPHNWHGLU���
)L]LNVHO�PRGHO�\DQL�PDNHW�YH�SURWRWLS��UHWLPLQL�WDVDUÕP�V�UHFLQGH�NULWLN�GHUHFHGH�|QHPOLGLU��
%X \DUGÕPFÕODUÕ� HOOH� �UHWPHN� \HULQH� ELOJLVD\DU� GHVWHNOL� LPDODW� �&$0�� DUDoODUÕQGDQ�
\DUDUODQPDN�� KHP� YDNLW� ND]DQFÕGÕU� KHP� GH� KDWDVÕ]� VRQXoODU� DOÕQÕU�� g]HOOLNOH� JHOLúLP�
DúDPDVÕQGD� EX�PRGHOOHU� YH� SURWRWLSOHU� V�UHNOL� RODUDN� J�QFHOOHQLU� YH� \HQLOHUL� �UHWLOLU�� %|\OH�
YDNLW�DODQ�ELU�V�UHoWH�WHNQRORMLQLQ�RODQDNODUÕQGDQ�\DUDUODQÕOPDVÕ�úDUWWÕU��
'LMLWDO� WDVDUÕP��UHWLP� V�UHFL� LOLúNLVLQLQ� ELUELUOHULQH� ED÷OÕOÕNODUÕ� DoÕNWÕU�� )DNDW� JHQH� GH�
NDYUDPVDO� DQODPGD� ELUELUOHULQGHQ� IDUNOÕ� GHYULPVHO� JHOLúPHOHU� RODUDN� G�ú�Q�OG�NOHULQGH�
JHOLúLPOHULQH� GDLU� LSXoODUÕ� \DNDODQDELOLU�� &$'� YH� &$0� WHNQRORMLOHULQLQ� EXJ�Q� JHOGLNOHUL�
QRNWD�� ��� VHQH�|QFH�EHNOHQHQLQ� oRN��]HULQGHGLU��$\QÕ� úHNLOGH�GLMLWDO�PLPDULQLQ�JHOHFH÷L�GH�
WDUWÕúPDOÕGÕU�� %X� V�UHFLQ� DQODúÕODELOPHVL� LoLQ� GLMLWDO� WHNQLNOHUOH� �UHWLOHQ� |UQHN� oDOÕúPDODUOD�
RUWD\D� oÕNDQ� VRQXo� �U�Q�Q� ELoLPLQH� GH÷LO� ELoLPLQ� ROXúPD� YH� �UHWLP� V�UHFLQH� EDNÕOPDOÕ��
DUGÕQGDNL�NDYUDPODU�\DNDODQPD\D�oDOÕúÕOPDOÕGÕU��
�
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%XUU\� 0��� �������� ³%HWZHHQ� 6XUIDFH� DQG� 6XEVWDQFH´�� ������ 6XUIDFH� &RQVFLRXVQHVV�� � 0��7D\ORU��'HUO���:LOH\�$FDGHP\��������:HVW�6XVVH[��
%XUU\��0�����������³7KH�6DJUDGD�)DPLOLD�±�ZHVW�WUDQVHSW�URVH�ZLQGRZ��D�UDSLG�SURWRW\SH´�������� )DEULFDWLRQ��([DPLQLQJ� WKH�'LJLWDO�3UDFWLFH�RI�$UFKLWHFWXUH��3��%HHVOH\��1�<��&KDQJ�YH�5�6��:LOOLDPVRQ��'HUO���8QLYHUVLW\�RI�:DWHUORR�6FKRRO�RI�$UFKLWHFWXUH�3UHVV��������:DWHUORR��
&DFKH� %�����������³(DUWK�0RYHV��7KH�)XUQLVKLQJ�RI�7HUULWRULHV´��0,7�3UHVV��&DPEULGJH��
&KRPVN\��1�����������³/LQJXLVWLF�&RQWULEXWLRQV�WR�WKH�6WXG\�RI�0LQG´��/DQJXDJH�DQG�0LQG��8QLYHUVLW\�RI�&DPEULGJH�3UHVV�
'DYLV��+�����������³�7KH�&XOWXUH�RI�%XLOGLQJ´�2[IRUG�8QLYHUVLW\�3UHVV��1HZ�<RUN��
)ULHGPDQ��0�����������³*HKU\�WDONV��DUFKLWHFWXUH�SURFHVV´��5L]]ROL�,QWHUQDWLRQDO�3XEOLFDWLRQV��,QF���1HZ�<RUN��
*HUR� 0�/��� �������� ³0RGHOLQJ� &UHDWLYLW\� DQG� .QRZOHGJH�%DVHG� &UHDWLYH� 'HVLJQ´��/DZUHQFH�(UOEDXP�$VVRFLDWHV��,QF���1HZ�-HUVH\��
*LRYDQQLQL��-�����������´%XLOGLQJ�D�%HWWHU�%ORE��$UFKLWHFWXUH´�������������
-R\FH�� 1�(��� �������� ³%XLOGLQJ� 6WDWD� ±� 7KH� 'HVLJQ� DQG� &RQVWUXFWLRQ� RI� )UDQN� 2�� *HKU\¶V�6WDWD�&HQWHU�DW�0,7´��0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\��&DPEULGJH���
.RODUHYLF�� %��� �������� ³$UFKLWHFWXUH� LQ� WKH�'LJLWDO�$JH��'HVLJQ� DQG�0DQXIDFWXULQJ´�� 6SRQ�3UHVV �1HZ�<RUN��/RQGRQ��
/H&UX\HU��$������������³%XLOGLQJ�%LOEDR��$UFKLWHFWXUDO�5HYLHZ´��������������
/RYHOO��0�����������³0DWHULDO�,QQRYDWLRQ�DQG�WKH�'HYHORSPHQW�RI�)RUP´����������,QQRYDWLRQ�LQ $UFKLWHFWXUH��$��%URRNHV�YH�'��3RROH��'HUO���6SRQ�3UHVV��������/RQGRQ��1HZ�<RUN��
/\QQ��*�����������³$QLPDWH�)RUP´��3ULQFHWRQ�$UFKLWHFWXUDO�3UHVV��1HZ�<RUN��
0DUN��/��� �YH�6WLQ\��*�����������³6SDWLDO�6\VWHPV�LQ�$UFKLWHFWXUH�DQG�'HVLJQ��6RPH�+LVWRU\�VQG /RJLF´��(QYLURQPHQW�DQG�3ODQLQJ�%��3ODQQLQJ�DQG�'HVLJ�����������
0DWVXVKLPD��6�����������³7HFKQRORJ\�0HGLDWHG�3URFHVV��0,7�6WDWD�&HQWHU�FDVH�VWXG\´���������� )DEULFDWLRQ��([DPLQLQJ�WKH�'LJLWDO�3UDFWLFH�RI�$UFKLWHFWXUH��3��%HHVOH\��1�<��&KDQJ�YH�5�6��:LOOLDPVRQ��'HUO���8QLYHUVLW\�RI�:DWHUORR�6FKRRO�RI�$UFKLWHFWXUH�3UHVV��������:DWHUORR��
0F&XOORXJK�0��YH�0LWFKHOO�:�-�����������³'LJLWDO�'HVLJQ�0HGLD��$�+DQGERRN�IRU�$UFKLWHFWV�DQG�'HVLJQ�3URIHVVLRQDOV´��9DQ�1RVWUDQG�5HLQKROG��1HZ�<RUN��
0LWWFKHOO��:�����������³5ROO�2YHU�(XFOLG��+RZ�)UDQN�*HKU\�'HVLJQV�DQG�%XLOGV´�����������)UDQN *HKU\�� $UFKLWHFW�� � -�� )LRQD� �'HUO��� *XJJHQKHLP� 0XVHXP� 3XEOLFDWLRQV�� ������ 1HZ�<RUN�
0LWFKHOO�� :�-��� �������� ³7KH� )XWXUH� RI� WKH� 9LUWXDO� 'HVLJQ� 6WXGLR´�� ������� 9LUWXDO� 'HVLJQ�6WXGLR� -��:RMWRZLF]��'HUO����+RQJ�.RQJ�8QLYHUVLW\�3UHVV��������+RQJ�.RQJ��
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