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VL����������������������������������������������������������������������ùHNLO �����ùDEORQ�LPJHGHQ�HOGH�HGLOHQ�ER÷XFX�LúDUHWLQ�.6)'
VL������������������������������������������������ùHNLO �����$OÕFÕGD�DOÕQDQ�LúDUHWLQ��o�ER\XWOX�.6)'�LPJHVL� �������������������������������������������������������ùHNLO �����%R÷XFX�LúDUHWLQ��o�ER\XWOX�.6)'�LPJHVL� ������������������������������������������������������������������
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dø=(/*(�/ø67(6ø�
dL]HOJH�����%R÷XFX�LúDUHW�oÕNDUPD�\|QWHPOHUL�>.DQGDQJDWK������@ ��������������������������������������������
dL]HOJH�����,(((�������E�6WDQGDUWODUÕ ����������������������������������������������������������������������������������������
dL]HOJH�����%HQ]HWLPOHULQ�ROXúWXUXOGX÷X�SURJUDP�SDUDPHWUHOHUL������������������������������������������������
dL]HOJH�����øOHWLPLQ�JHUoHNOHúWL÷L�NDQDO�SDUDPHWUHOHUL ����������������������������������������������������������������
dL]HOJH�����.6)'�SDUDPHWUHOHUL��������������������������������������������������������������������������������������������������
dL]HOJH�����5D\OHLJK�NDQDOGD�DOÕFÕ�LOH�YHULFL�DUDVÕQGDNL�oRNOX�\RO�VD\ÕVÕQD�J|UH�EDúDUÕP���� ��
dL]HOJH�����-65���G% LoLQ�IV�IG ��LNHQ�615�%(5�YH�%DúDUÕP�%(5�GH÷LúLPOHUL����������������������
dL]HOJH�����-65���G% LoLQ�IV�IG ��LNHQ�.6)'�ER÷XFX�LúDUHW�oÕNDUÕP�WHNQL÷L�NXOODQÕOPDGÕ÷Õ�GXUXPGD�615�%(5�YH�%DúDUÕP�%(5�GH÷LúLPOHUL ���������������������������������������������������
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g16g=�
*HOLúHQ� WHNQRORML� LOH� ELUOLNWH� J�Q�P�]GH� NDEORVX]� KDEHUOHúPH� VLVWHPOHUL� \D\JÕQ� RODUDN�NXOODQÕOPDNWDGÕU�� %X� VLVWHPOHUGH� LOHWLP� RUWDPÕQGDNL� J�U�OW�� YH� ER÷XFX� LúDUHWOHU� LOHWLPLQ�NDOLWHVLQL� G�ú�UPHNWH� YH� J|QGHULOPHN� LVWHQHQ� YHULQLQ� DOÕFÕGD� GR÷UX� RODUDN� DOÕQPDVÕQÕ�HQJHOOH\HELOPHNWHGLU�� %X� GXUXP� NDEORVX]� KDEHUOHúPH� VLVWHPOHUL� LoLQ� E�\�N� ELU� SUREOHPGLU��%X WH]GH� KDEHUOHúPH� VLVWHPLQH� NDUÕúWÕUÕODQ� ER÷XFX� LúDUHWOHULQ� DOÕFÕGD� oÕNDUÕOPDVÕ� YH�KDEHUOHúPH�VLVWHPLQLQ�ER÷XFX�LúDUHWOHUGHQ�HQ�D]�HWNLOHQPHVL�LoLQ�\HQL�ELU�\|QWHP�|QHULOPLúWLU���
<DSWÕ÷ÕP� oDOÕúPDQÕQ� KHU� DGÕPÕQGD� EDQD� oRN� E�\�N� \DUGÕPODUÕ� RODQ� oRN� GH÷HUOL� YH� VHYJLOL�KRFDP <UG��'Ro��'U��/�WIL\H�'XUDN¶D�WHúHNN�U��ERUo�ELOLULP��*HUHN�J|VWHUGL÷L�VRQVX]�VDEUÕ��JHUHNVH� XPXWVX]OX÷D� G�úW�÷�P� DQODUGD� EDQD� FHVDUHW� YHUGL÷L� YH� \RO� J|VWHUGL÷L� LoLQ� VHYJLOL�KRFDPD�PLQQHWWDUÕP���
g]HOOLNOH�WH]�\D]ÕP�V�UHFLQGH�GHVWHNOHULQL�KHU�DQ�\DQÕPGD�KLVVHWWL÷LP�VHYJLOL�DLOHPH�YH�EHQL�\DOQÕ]�EÕUDNPD\DQ�DUNDGDúODUÕPD�WHúHNN�U�HGHULP��
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g=(7�
*HOLúHQ�WHNQRORML�LOH�ELUOLNWH�KDEHUOHúPH�VLVWHPOHULQGH�oR÷XQOXNOD�NDEORVX]�LOHWLúLP�WHNQLNOHUL�WHUFLK�HGLOPHNWH�YH�EX� WHNQLNOHUH�RODQ� LOJL�JLGHUHN�DUWPDNWDGÕU��)DUNOÕ�KDEHUOHúPH�VLVWHPOHUL�IDUNOÕ� IUHNDQV� EDQWODUÕQGD� LOHWLP� \DSVDODU� ELOH� KHU� ELU� LúDUHW�� ELU� GL÷HUL� LoLQ� ER]XFX� HWNL�J|VWHUHELOPHNWHGLU�� .DVÕWVÕ]� RODUDN� JHUoHNOHúHQ� EX� WLS� ER]XFX� HWNLOHU�� VLVWHPH� ER÷XFX�LúDUHWOHULQ�NDUÕúWÕUÕOPDVÕ\OD�NDVÕWOÕ�RODUDN�GD�\DSÕODELOPHNWHGLU��g]HOOLNOH�DVNHUL�X\JXODPDODUGD�NDUúÕODúÕODQ�EX�GXUXPGDQ�HQ�D]�HWNLOHQPHN� LoLQ�NXOODQÕODQ�ELU� \|QWHP�GR÷UXGDQ�VÕUDOÕ� \D\ÕOÕ�VSHNWUXP� �'6�<6�� WHNQLNOHUL\OH� JHUoHNOHQHQ� NRG� E|O�ú�PO�� oRNOX� HULúLP� �&'0$��KDEHUOHúPHVLGLU�� '6�<6� LOH� &'0$¶GH� LúDUHW�� JHQHOOLNOH� LNLOL� ID]� ND\GÕUPDOÕ� DQDKWDUODPD��%36.� LOH� PRG�OH� HGLOGLNWHQ� VRQUD�� 31� V|]GH� UDVJHOH� NRGX� LOH� oDUSÕODUDN� IUHNDQVWD�\D\ÕOPDNWD�YH�NHQGL�EDQW�JHQLúOL÷LQGHQ�ROGXNoD�E�\�N�ELU�EDQW�JHQLúOL÷L�LOH�LOHWLOPHNWHGLU�
%X WH]GH� ELU� '6�<6� KDEHUOHúPH� VLVWHPLQGHQ� ER÷XFX� LúDUHW� oÕNDUÕPÕ� LoLQ� \HQL� ELU� \|QWHP�|QHULOPHNWHGLU�� %X� \|QWHP� LOH� DOÕQDQ� LúDUHWH� ]DPDQ�IUHNDQV� GD÷ÕOÕPODUÕQGDQ� NÕVD�V�UHOL�)RXULHU�G|Q�ú�P���.6)'��X\JXODQDUDN�ER÷XFX� LúDUHWLQ�NHVWLULPL�\DSÕOPDNWD�YH�HOGH�HGLOHQ�NHVWLULP� DOÕFÕGDNL� WRSODP� LúDUHWWHQ� oÕNDUÕOPDNWDGÕU�� .6)'� WHNQL÷L� LOH� HOGH� HGLOHQ� NHVWLULP�EDúDUÕPÕ� ROGXNoD� \�NVHNWLU�� 7DVDUODQDQ� KDEHUOHúPH� VLVWHPLQGH� NDQDO�� DOÕFÕ� LOH� YHULFLQLQ�ELUELULQL�J|UPHGL÷L�YH�oRN�\ROOX� V|Q�POHPHOL�ELU�5D\OHLJK�NDQDO�RODUDN�PRGHOOHQPLúWLU��%X�KDEHUOHúPH�VLVWHPL��VLVWHPH�NDUÕúDQ�ER÷XFX�LúDUHWLQ�WRQ�YH�oRN�ELOHúHQOL�o|USOHUGHQ�ROXúPDVÕ�GXUXPODUÕ� LoLQ� D\UÕ� D\UÕ� LQFHOHQPLúWLU�� +HU� ELU� GXUXP� LoLQ� ELW� KDWD� RUDQÕQÕQ� �ELW� HUURU� UDWH��%(5� GH÷LúLPL��KHP�LúDUHW�J�U�OW��RUDQÕQD��VLJQDO�WR�QRLVH�UDWLR��615��KHP�GH�ER÷XFX�LúDUHWLQ�J|QGHULOPHN�LVWHQHQ�LúDUHWH�RUDQÕQD��MDPPHU�WR�VLJQDO�UDWLR��-65���J|UH�LQFHOHQPLúWLU���
%HQ]HWLPOHUGH�� 615� GH÷HUOHUL� >����� ��@� DUDOÕ÷ÕQGD� GH÷LúWLULOHUHN� KHU� ELU� 615� GH÷HUL� LoLQ�YHULQLQ� DOÕFÕGD� GR÷UX� RODUDN� DOÕQPD� EDúDUÕPÕ� ���� KHVDSODQPÕúWÕU�� %XQD� J|UH�� 615��G%¶GHQ\�NVHOPH\H� EDúODGÕ÷ÕQGD� EX� EDúDUÕP������¶GDQ�����¶H \�NVHOPHNWHGLU��.6)'� LOH� ER÷XFX�LúDUHW oÕNDUÕPÕ�\DSÕOPDGÕ÷ÕQGD�LVH�EX�GH÷HUOHU����¶GDQ����¶D�NDGDU�\�NVHOPHNWHGLU��615¶ÕQ����G% ROGX÷X� GXUXPGD� .6)'� LOH� ER÷XFX� LúDUHW� oÕNDUÕPÕ� WHNQL÷L� NXOODQÕOGÕ÷ÕQGD� EDúDUÕP������� LNHQ� EX�WHNQLN�NXOODQÕOPDGÕ÷ÕQGD�EDúDUÕP����¶GLU�

$QDKWDU�NHOLPHOHU��%R÷XFX�LúDUHW��ER÷XFX�LúDUHW�oÕNDUÕPÕ��]DPDQ�IUHNDQV�DQDOL]L��NÕVD�V�UHOL�)RXULHU�G|Q�ú�P���NRG�%|O�ú�PO��oRNOX�HULúLP��&'0$���GR÷UXGDQ�VÕUDOÕ�\D\ÕOÕ�VSHNWUXP��'6�<6���
�
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$%675$&7�
,Q� UHFHQW� \HDUV�� ZLWK� WKH� SURJUHVV� RI� WHFKQRORJLFDO� GHYHORSPHQWV�� ZLUHOHVV� WHFKQLTXHV� DUH�PRVWO\� SUHIHUUHG� LQ� FRPPXQLFDWLRQ� V\VWHPV� DQG� YDVW� DPRXQW� RI� UHVHDUFK� HIIRUW� KDV� EHHQ�LQYHVWHG LQ� WKLV� DUHD��$OWKRXJK� GLIIHUHQW� FRPPXQLFDWLRQ� V\VWHPV� DUH� HPSOR\HG� LQ� GLIIHUHQW�IUHTXHQF\� EDQGV�� WKH� JHQHUDWHG� VLJQDOV� PD\� LQWHUIHUH� ZLWK� WKH� RWKHU� V\VWHPV�� 6XFK�XQLQWHQWLRQDOO\� IRUPHG� FRUUXSWLQJ� HIIHFWV� FDQ� DOVR� EH� SHUIRUPHG� LQWHQWLRQDOO\� E\� PL[LQJ�MDPPHUV WR� WKH� GHVLUHG� FRPPXQLFDWLRQ� VLJQDOV� WKDW� DUH� PRVWO\� HQFRXQWHUHG� LQ� PLOLWDU\�DSSOLFDWLRQV��7R�VXSSUHVV�WKH�HIIHFW�RI�MDPPHUV�RQ�WKH�UHFHLYHG�VLJQDO��FRGH�GLYLVLRQ�PXOWLSOH�DFFHVV��&'0$��FRPPXQLFDWLRQ�LV�HPSOR\HG�DQG�WKH�&'0$�VWDQGDUG��,6�����LV�UHDOL]HG�E\�GLUHFW�VHTXHQFH�VSUHDG�VSHFWUXP��'6�66��WHFKQLTXHV���
,Q�'6�66�V\VWHPV�� WKH� WUDQVPLWWHG�VLJQDO� LV�VSUHDG� LQ� WKH� IUHTXHQF\�EDQG�E\�D�31��SVHXGR�UDQGRP� VHTXHQFH�� FRGH� PXOWLSOLFDWLRQ� ZKLFK� LV� XVXDOO\� IROORZHG� E\� D� %36.� PRGXODWLRQ��7KHUHIRUH��WKH�EDQGZLGWK�RI�WKH�WUDQVPLWWHG�VLJQDO�LV�ODUJHU�WKDQ�WKH�EDQGZLGWK�RI�WKH�VLJQDO�LWVHOI������
,Q� WKLV� WKHVLV�� D� QRYHO� MDPPHU� H[FLVLRQ� WHFKQLTXH� LV� SURSRVHG� IRU� '6�66� FRPPXQLFDWLRQ�V\VWHPV��7KH� MDPPHU� VLJQDO� LV� HVWLPDWHG� E\� XVLQJ� WKH� VKRUW�WLPH� )RXULHU� WUDQVIRUP� �67)7��DQDO\VLV� RI� WKH� UHFHLYHG� VLJQDO� DQG� WKH� MDPPHU� HVWLPDWLRQ� LV� VXEWUDFWHG� IURP� WKH� UHFHLYHG�VLJQDO�LQ�WLPH�GRPDLQ�DIWHUZDUGV��
,Q� WKH� GHVLJQHG� FRPPXQLFDWLRQ� V\VWHP�� D� 5D\OHLJK� FKDQQHO� PRGHO� LV� FKRVHQ� GXH� WR� WKH�DEVHQFH�RI� OLQH�RI�VLJKW� �/26��EHWZHHQ� WKH� WUDQVPLWWHU�DQG� WKH� UHFHLYHU� DQG�DOVR�GXH� WR� WKH�PXOWL�SDWK� IDGLQJ� HIIHFW�� 5D\OHLJK� PRGHO� LV� H[FHSWLRQDOO\� FRQYHQLHQW� IRU� KHDYLO\� EXLOW�XS�XUEDQ HQYLURQPHQWV��
,Q�WKH�VLPXODWLRQV��WKH�SHUFHQWDJH�RI�WKH�VLJQDO�UHFHLYHG�DFFXUDWHO\�LQ�WKH�UHFHLYHU�LV�HYDOXDWHG�IRU HYHU\�615�YDOXH�LQ�WKH�UDQJH�RI�>������@� $FFRUGLQJ�WR�WKHVH�UHVXOWV��ZKHQ�WKH�615�YDOXH�LV LQFUHDVHG�IURP��G%� WKH�DFFXUDF\�RI� WKH�V\VWHP�LV� LQFUHDVHG�XS� WR���� SHUFHQW� IURP�����SHUFHQW�� :KHQ� WKH� MDPPHU� VLJQDO� LV� QRW� H[WUDFWHG� E\� 67)7� WHFKQLTXHV�� WKHVH� YDOXHV� DUH�LQFUHDVHG�XS�WR��� SHUFHQW�IURP����SHUFHQW��7KH�DFFXUDF\�UDWHV�ZKHQ�615�YDOXH�LV�HTXDO�WR����G% DUH�REWDLQHG�DV�������SHUFHQW�E\�XVLQJ�WKH�MDPPHU�VLJQDO�H[WUDFWHG�E\�67)7�WHFKQLTXHV�DQG��� SHUFHQW�E\�QRW�XVLQJ�WKH�67)7�WHFKQLTXH��
.H\ZRUGV��-DPPHU��MDPPHU�H[FLVLRQ��WLPH�IUHTXHQF\�DQDO\VLV��WLPH�IUHTXHQF\�GLVWULEXWLRQV��VKRUW�WLPH�)RXULHU�WUDQVIRUP��FRGH�GLYLVLRQ�PXOWLSOH�DFFHVV��&'0$���GLUHFW�VHTXHQFH�VSUHDG�VSHFWUXP��'6�66���
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��� *ø5øù�
*HOLúHQ� WHNQRORML� LOH� ELUOLNWH� KDEHUOHúPH� WHNQRORMLOHULQGH� oR÷XQOXNOD� WHOVL]� VLVWHPOHU�
NXOODQÕOPDNWD� YH� NDEORVX]� VLVWHPOHUH� RODQ� LOJL� JLGHUHN� DUWPDNWDGÕU�� )DUNOÕ� KDEHUOHúPH�
FLKD]ODUÕ� IDUNOÕ� IUHNDQV� EDQWODUÕQGD� LOHWLP� \DSPDVÕQD� UD÷PHQ�� KHU� ELU� LúDUHW� ELU� GL÷HUL� LoLQ�
ER]XFX HWNL� J|VWHUHELOPHNWHGLU�� %XQXQ� HQ� EDVLW� |UQH÷L� FHS� WHOHIRQXQD� DUDPD� JHOGL÷LQGH�
WHOHYL]\RQ� \D� GD� UDG\R� LúDUHWOHULQLQ� ER]XOPDVÕGÕU�� .DVÕWVÕ]� RODUDN� JHUoHNOHúHQ� EX� ER]XOPD�
NDVÕWOÕ� RODUDN� GD� JHUoHNOHúWLULOLS�� LúDUHWLQ� LOHWLOGL÷L� RUWDPD� \�NVHN� J�oO�� EDúND� ELU� LúDUHW�
NDUÕúWÕUÕODUDN��LOHWLOHFHN�LúDUHWLQ�GR÷UX�RODUDN�DOÕFÕGD�DOÕQPDVÕ�HQJHOOHQHELOPHNWHGLU��g]HOOLNOH�
DVNHUL�X\JXODPDODUGD�NDUúÕODúÕODQ�EX�LúDUHWOHUH�³ER÷XFX�LúDUHWOHU´�DGÕ�YHULOLU��%R÷XFX�LúDUHWOHU�
JHQHOOLNOH�]DPDQOD�GH÷LúHQ�ELU�\DSÕGDGÕU��EX�QHGHQOH�GH�ELUoRN�IUHNDQV�ELOHúHQLQL�LoHUPHNWHGLU�
>'XUDN������@���
+DEHUOHúPH� VLVWHPLQGH� J�U�OW�� YH� ER÷XFX� LúDUHWOHUGHQ� HWNLOHQHQ� YHULGH� LOHWLP� VÕUDVÕQGD�
ROXúDFDN�KDWDQÕQ�HQ�D]D�LQGLUJHQPHVL�ROGXNoD�|QHPOLGLU��%X�DPDoOD�&'0$��&RGH�'LYLVLRQ�
0XOWLSOH� $FFHVV�� .RG� %|O�ú�PO�� dRNOX� (ULúLP�� KDEHUOHúPH� WHNQL÷L� NXOODQÕODELOLU�� &'0$��
]DPDQ YH�IUHNDQV�E|O�PO��oR÷XOODPD\D�ELU�DOWHUQDWLI�RODUDN�RUWD\D�oÕNPÕúWÕU��.XOODQÕFÕ��]DPDQ�
E|O�PO�� oR÷XOODPDGD� �7'0��� EHOLUOL� ]DPDQ� GLOLPOHULQGH� W�P� IUHNDQV� VSHNWUXPXQX�
NXOODQÕUNHQ�� IUHNDQV�E|OPHOL� oR÷XOODPDGD� �)'0���EHOLUOL� IUHNDQVODUGD� W�P�]DPDQÕ�NXOODQPD�
KDNNÕQD� VDKLS� ROXU�� &'0$¶GH� LVH� GXUXP� IDUNOÕGÕU�� KHU� ELU� NXOODQÕFÕ� KHP� ]DPDQ� KHP� GH�
IUHNDQV EDQGÕQÕQ� WDPDPÕQÕ� EHOLUOL� ELU� NRG� VD\HVLQGH� NXOODQDELOPHNWHGLU�� .XOODQÕODQ� NRG� LOH�
LOHWLOPHN�LVWHQHQ�LúDUHW�W�P�IUHNDQV�EDQGÕQD�\D\ÕOGÕ÷Õ�LoLQ��LúDUHW�J�U�OW��YH�ER÷XFX�LúDUHWOHUH�
NDUúÕ�GDKD�GLUHQoOL�ROXU��&'0$�WHNQL÷LQL�SRS�OHU�\DSDQ�GD�EX�QLWHOL÷LGLU��&'0$�WHNQL÷LQGH�
\D\ÕOÕ� VSHNWUXPX� NXOODQÕU� >*URH� YH� /DUVRQ�� ����@�� <D\ÕOÕ� VSHNWUXP� LNL� IDUNOÕ� \|QWHP� LOH�
JHUoHNOHQLU��

x� 'R÷UXGDQ�6ÕUDOÕ�<D\ÕOÕ�6SHNWUXP��'6�<6���
x� )UHNDQV�$WODPDOÕ�<D\ÕOÕ�6SHNWUXP��)$�<6��

)$�<6�� LúDUHWLQ� WDúÕ\ÕFÕ� IUHNDQVÕQÕQ� ELU� EDQG� HWUDIÕQGD� V|]GH�UDVJHOH� ELoLPGH� KDUHNHW�
HWWLULOPHVL� �DWODPDVÕ�� LOH� JHUoHNOHúWLULOHQ�ELU� \|QWHPGLU�� ,6±��� VWDQGDUGÕQGD�NXOODQÕODQ� \D\ÕOÕ�
VSHNWUXP� oHúLGL� '6�<6¶GLU�� '6�<6�� LúDUHWLQ� KHU� ELU� ELWLQLQ� 31� �SVHXGR�QRLVH�� DGÕ� YHULOHQ�
V|]GH UDVJHOH� NRG� LOH� oDUSÕODUDN� NDQDOGD� GDKD� ID]OD� ELW� LOHWLOPHVL� LOH� JHUoHNOHúWLULOLU�� 31�
NRGXQXQ� ELW� V�UHVL�� YHULQLQ� ELW� V�UHVLQH� RUDQOD� ROGXNoD� N�o�N� ROGX÷X� LoLQ�� YHUL� IUHNDQV�
E|OJHVLQGH� \D\ÕOPDNWDGÕU�� %X� oDUSÕP� VRQUDVÕQGD� YHULQLQ� LOHWLP� NDQDOÕQGD� NDSOD\DFD÷Õ� EDQW�
JHQLúOL÷L�E�\�PHNWH��NXOODQÕODQ�31�NRGXQXQ�X]XQOX÷XQD�ED÷OÕ�RODUDN�GD�J�U�OW��YH�ER÷XFX�
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LúDUHWOHUH� NDUúÕ� GD\DQÕNOÕOÕ÷Õ� DUWPDNWDGÕU�� $QFDN� DUWDQ� ER÷XFX� LúDUHW� J�oOHULQGH� '6�<6� WHN�
EDúÕQD�\HWHUOL�SHUIRUPDQVÕ�VD÷OD\DPDGÕ÷ÕQGDQ�LODYH�ELU�VLVWHPH�LKWL\Do�GX\XOPDNWDGÕU���
*|QGHULOPHN�LVWHQHQ�LúDUHWL�NDVÕWOÕ�\D�GD�NDVÕWVÕ]�RODUDN�EX�W�U�ER]XOPDODUGDQ�HWNLOHQPHGHQ�\D�
GD HQ� D]� HWNLOHQPLú� RODUDN� DOÕFÕGD� HOGH� HGHELOPHN� LoLQ� OLWHUDW�UGH� ELUoRN� oDOÕúPD�
EXOXQPDNWDGÕU�� %X� WHNQLNOHULQ� RUWDN� |]HOOL÷L� KHSVLQGH� oHúLWOL� \|QWHPOHU� LOH� ER÷XFX� LúDUHWLQ�
VSHNWUDO� |]HOOLNOHULQLQ� EHOLUOHQPHVLGLU�� 6RQUDVÕQGD� LVH� X\JXQ� ELU� \DSÕ� JHOLúWLULOLU�� %X� \DSÕ��
ER÷XFX�LúDUHWLQ�IUHNDQVÕQGD�oDOÕúDQ�ELU�oHQWLN�ILOWUH�\D�GD�VRQOX�\DQÕWOÕ�ILOWUH�RODELOHFH÷L�JLEL��
]DPDQ E|OJHVLQGH�\DSÕODFDN�ELU�oÕNDUPD�\|QWHPL�GH�RODELOLU���
%R÷XFX� LúDUHWOHUL� KDEHUOHúPH� VLVWHPLQGHQ� oÕNDUPDN� LoLQ� NXOODQÕODQ� oHúLWOL� \|QWHPOHUGHQ�
ED]ÕODUÕ� X\DUODPDOÕ� ILOWUHOHU� >+DLPRYLFK� YG��� ������ 0LOVWHLQ�� ����@�� ]DPDQ�IUHNDQV�
E|OJHOHULQGH� ILOWUHOHPH� >'L3LHWUR�� ����@�� DOWX]D\� LúOHPOHUL� >=KDQJ� YG��� ����@� YH� JHQOLN�
E|OJHVLQGH� ILOWUHOHPHGLU� >$ELPRXVVD� YH� /DQGU\�� ����@�� %X� \|QWHPOHU� ELU� DOW� E|O�PGH�
GHWD\ODQGÕUÕODFDNWÕU��

���� %R÷XFX�LúDUHWOHUL�+DEHUOHúPH�6SHNWUXPGDQ�dÕNDUPD�7HNQLNOHUL�
%R÷XFX� LúDUHWOHUOH� P�FDGHOH� HWPHQLQ� ELUoRN� \|QWHPL� YDUGÕU�� %X� \|QWHPOHUGHQ� KDQJLVLQLQ�
VHoLOHFH÷L�PDOL\HW��X]D\�VÕQÕUODPDODUÕ��J�o�W�NHWLPL�YH�\|QWHPLQ�NXOODQÕODFD÷Õ�DODQ�JLEL�oHúLWOL�
HWPHQOHU�WDUDIÕQGDQ�EHOLUOHQPHNWHGLU��%R÷XFX�LúDUHWOHU�GDU�EDQWOÕ�\D�GD�JHQLú�EDQWOÕ�RODELOLUOHU��
'DU EDQWOÕ� ER÷XFX� LúDUHWOHULQ� oÕNDUÕPÕQGD� X\DUODQÕU� ILOWUHOHU�� ]DPDQ�IUHNDQV� PHWRWODUÕ��
X\DUODQÕU�DQWHQ�GL]LOHUL�YH�DOW�X]D\� LúOHPOHUL�NXOODQÕOÕUNHQ��JHQLú�EDQWOÕ�ER÷XFX� LúDUHWOHU� LoLQ��
]DPDQ�IUHNDQV� E|OJHVL� WHNQLNOHUL� YH� X]D\VDO� DQWHQ� GL]LOHULQL� NXOODQPDN� GDKD� X\JXQGXU��
=DPDQ�IUHNDQV� PHWRWODUÕQGD�� NÕVD�V�UHOL� )RXULHU� G|Q�ú�P�� �.6)'�� WHPHOOL� LúOHPOHU�� ILOWUH�
EDQNDODUÕ�� GDOJDFÕN� G|Q�ú�P�� YH� DOW� X]D\� LúOHPH� \|QWHPOHUL�� G�ú�N� PDOL\HWOL�� G�ú�N� J�o�
JHUHNWLUHQ� X\JXODPDODU� LoLQ� WHUFLK� HGLOHELOLUOHU�� $QWHQ� GL]LOHUL� SDKDOÕGÕU� YH� EX� \|QWHPOH�
JHUoHNOHQHFHN� X\JXODPDODU�� *36� VLVWHPOHULQGH�� XoDNWD� YH� GHQL]FLOLN� DODQÕQGD� NXOODQÕODFDN�
VLWHPOHU� LOH� VÕQÕUOÕGÕU� >.DQGDQJDWK�� ����@�� )�]H� VLVWHPOHUL� JHQHOOLNOH� X]D\� VÕQÕUODPDOÕGÕU�� EX�
QHGHQOH� DQWHQ� GL]LOHULQLQ� EXUDGD� NXOODQÕPÕ� X\JXQ� ROPDPDNWDGÕU�� %LU� GL÷HU� NÕVÕWODPDGD�
oHYUHVHO�HWPHQOHUGLU��8oDN�YH\D�I�]H�VLVWHPOHUL�LoLQ��KDUHNHW�KÕ]ÕQGDQ�GROD\Õ�oHYUH�RUWDPÕ�oRN�
KÕ]OÕ GH÷LúPHNWHGLU�� 'ROD\ÕVÕ\OD� EXUDGD� NXOODQÕODFDN� VLVWHPOHU�� oHYUHVHO� NRúXOODUD� oRN� KÕ]OÕ�
X\XP� VD÷OD\DFDN� \|QWHPOHU� ROPDOÕGÕU�� .6)'� WHPHOOL� \|QWHPOHU� EX� WDU]� X\JXODPDODU� LoLQ�
ROGXNoD� X\JXQGXU�� 8\DUODPDOÕ� DQWHQOHUGH� KÕ]OÕ� GH÷LúHQ� RUWDPODUGD� NXOODQÕOPDN� �]HUH�
WDVDUODQDELOLU�� dL]HOJH� ���¶GH� ER÷XFX� LúDUHWOHU� LOH� P�FDGHOH� HWPHN� LoLQ� NXOODQÕODQ� oHúLWOL�
\|QWHPOHULQ�ELU�NDUúÕODúWÕUÕOPDVÕ�VXQXOPXúWXU���



�

dL]HOJH�����%R÷XFX�LúDUHW�oÕNDUPD�\|QWHPOHUL�>.DQGDQJDWK������@�
� 0DOL\HW� %R\XW� *�o� .DUPDúÕNOÕ÷Õ�

8\DUODQÕU�)LOWUHOHU� '�ú�N� .�o�N� '�ú�N� '�ú�N�
=DPDQ�)UHNDQV�%|OJHVL�

.6)'� '�ú�N� .�o�N� '�ú�N� '�ú�N�
)LOWUH�%DQNDVÕ� '�ú�N� .�o�N� '�ú�N� '�ú�N�

'DOJDFÕN�'|Q�ú�P�� '�ú�N� .�o�N� '�ú�N� '�ú�N�
$OW�8]D\�øúOHPH� '�ú�N� .�o�N� '�ú�N� <�NVHN�

8\DUODQÕU�$QWHQOHU�
<|QOHQGLUPHVL]��1XOO�6WHHULQJ�� <�NVHN %�\�N� <�NVHN� <�NVHN�
,úÕQ�+X]PHVL��%HDP�)RUPLQJ�� <�NVHN %�\�N� <�NVHN� <�NVHN�

���� .XOODQÕODQ�'L÷HU�%R÷XFX�øúDUHW�dÕNDUÕP�<|QWHPOHUL��
8\DUODQÕU�ILOWUHOHU�GDU�EDQWOÕ�ER÷XFX�LúDUHWOHU�LoLQ�ROGXNoD�L\L�VRQXoODU�YHUPHNWHGLU�YH�G�ú�N�
J�o� JHUHNWLUHQ�� N�o�N� ER\XWOX� X\JXODPDODUGD� EDúDUÕ\OD� NXOODQÕOPDNWDGÕU� >+DLPRYLFK� YH�
9DGKUL��������0LOVWHLQ������@��%X�\|QWHPLQ�GH]DYDQWDMÕ��ER÷XFX�LúDUHWOHULQ�WDKPLQ�HGLOHELOLU�
ELU LúDUHW� ROPDGÕ÷Õ� GXUXPODUGD� NXOODQÕODPDPDVÕGÕU�� � (÷HU� ELU� ER÷XFX� LúDUHW� NHVWLULOHELOLU� ELU�
\DSÕ\D�VDKLS�LVH��DOÕQDQ�LúDUHWWHQ�NHVWLULOHQ�ER÷XFX�LúDUHWLQ�oÕNDUÕOPDVÕ�P�PN�QG�U��8\DUODQÕU�
ILOWUHOHU WHNQL÷L��HQ�N�o�N�NDUHVHO�KDWD�DOJRULWPDVÕ�JLEL�WDKPLQ�HGLFL�ILOWUHOHU�NXOODQDUDN�KDWD\Õ�
HQ�N�o�N�\DSPD\D�oDOÕúÕU�>%DGNH������@�����

=DPDQ�)UHNDQV�%|OJHVL�<|QWHPOHUL�
%R÷XFX� LúDUHWLQ� NHVWLULPLQL� HOGH� HWPHN� LoLQ�� LúDUHWH� ]DPDQ� YH� IUHNDQV� E|OJHVLQGH� oHúLWOL�
\|QWHPOHU� X\JXODQÕU�� =DPDQ�IUHNDQV� E|OJHVL� ILOWUHOHPH� YH� DOÕQDQ� LúDUHWLQ� G|Q�ú�P� X]D\ÕQÕ�
NXOODQDUDN� ELOJL� LúDUHWLQGHQ� ER÷XFX� LúDUHWLQ� oÕNDUÕPÕ� EX� \|QWHPOHUGHQGLU�� =DPDQ�IUHNDQV�
GD÷ÕOÕPODUÕ� LúDUHWLQ� HQHUMLVLQLQ� GD÷ÕOÕPÕ� KDNNÕQGD� ILNLU� YHULU�� %X� VD\HGH�� ER÷XFX� LúDUHWLQ�
DQDOL]LQGH� ]DPDQ�IUHNDQV� G|Q�ú�POHULQGHQ� \DUDUODQÕOÕU�� (Q� ELOLQHQ� G|Q�ú�P� WHNQL÷L� RODQ�
)RXULHU� G|Q�ú�P�� �)'�� GXUD÷DQ� ROPD\DQ� ER÷XFX� LúDUHWOHU� LoLQ� \HWHUOL� ELOJL� YHUPHGL÷LQGHQ��
NÕVD�V�UHOL�)RXULHU�G|Q�ú�P���.6)'���:LJQHU�G|Q�ú�P���:'��YH�GDOJDFÕN�G|Q�ú�P���''��
JLEL� KHP� ]DPDQ� KHP� GH� IUHNDQV� ELOJLVLQL� EXOXQGXUDQ� ]DPDQ�IUHNDQV� G|Q�ú�P� \|QWHPOHUL�
NXOODQÕOPDNWDGÕU�����



�

%XUDGD�GLNNDW�HGLOPHVL�JHUHNHQ�QRNWD��LúDUHWLQ�]DPDQ�IUHNDQV�LPJHVL��]HULQGH��ER÷XFX�LúDUHWL�
oÕNDUPDN� LoLQ� NXOODQÕODFDN� HúLN� GH÷HULQ� L\L� EHOLUOHQPHVL� JHUH÷LGLU�� %X� HúLN� GH÷HU� \DQOÕú�
VHoLOGL÷LQGH� ]DPDQ�IUHNDQV� LPJHVLQGHQ� GR÷UX� RODUDN� ]DPDQ� E|OJHVLQH� JHoLú� \DSÕODPD]�� %X�
\|QWHPLQ�GH]DYDQWDMÕ��\|QWHPLQ�VDGHFH�ER÷XFX�LúDUHWLQ�DVÕO�LúDUHWWHQ�J�oO��ROPDVÕ�GXUXPXQGD�
L\L� oDOÕúÕ\RU� ROPDVÕGÕU�� $úD÷ÕGD� ]DPDQ�IUHNDQV� G|Q�ú�POHUL� \ROX\OD� ER÷XFX� LúDUHW� oÕNDUÕP�
WHNQLNOHUL�|]HWOHQPHNWHGLU��

x� .6)'� LOH�� .6)'� WHPHOOL� \|QWHPOHU�� GDU� EDQWOÕ� ER÷XFX� LúDUHWOHULQ�� G�ú�N� J�o�
JHUHNWLUHQ� X\JXODPDODUÕQGD� DVÕO� LúDUHWWHQ� oÕNDUÕPÕ� LoLQ� NXOODQÕOÕU� >'L3LHWUR�� ����@��
.6)'�\|QWHPLQGH�LúDUHWLQ�E|O�POHUL�ELU�SHQFHUH�IRQNVL\RQX�LOH�VÕUDVÕ\OD�DOÕQÕU�YH�EX�
SHQFHUHOHQPLú� E|OJHOHULQ� )RXULHU� G|Q�ú�P�� KHVDSODQÕU�� %X� \|QWHP� KÕ]OÕ� GH÷LúHQ�
RUWDPODU�LoLQ�NXOODQÕODFDN�VLVWHPOHU�LoLQ�DYDQWDMOÕGÕU���

x� )LOWUH� %DQNDODUÕ� LOH�� )LOWUH� EDQNDODUÕ� >-RQHV� YH� -RQHV�� ����@�� IUHNDQV� E|OJHVLQGH�
VSHNWUDO� VÕ]PD\Õ� D]DOWPDN� LoLQ�YH�]DPDQ�E|OJHVLQGH� LVWHQLOHQ� LúDUHWLQ�P�NHPPHO�ELU�
úHNLOGH�JHUL�ROXúWXUXOPDVÕQÕ�HOGH�HWPHN�DPDFÕ\OD�NXOODQÕOÕU��%X�\|QWHP�.6)'¶QLQ�W�P�
DYDQWDMODUÕQÕ� WDúÕPDNOD� EHUDEHU�� HQ� D]� LúDUHW� ER]XQXPX� LOH� G�ú�N� J�o� JHUHNWLUHQ�
X\JXODPDODUGD�NXOODQÕOÕU���

x� ''� LOH�� =DPDQ� LOH� IUHNDQV� DUDVÕQGD� YDU� RODQ� WHUV� LOLúNL� QHGHQL\OH� .6)'� \|QWHPL�
o|]�Q�UO�N�SUREOHPL�\DúDPDNWDGÕU��''�EX�WHUV�LOLúNL\L�NRQWURO�HGHELOLU�\DSÕGDGÕU�YH�EX�
|]HOOL÷L� GROD\ÕVÕ\OD� .6)'¶GHQ� GDKD� L\L� ELU� o|]�Q�UO�N� VD÷ODPDNWDGÕU�� ''�� LúDUHWL�
DOoDN� YH� \�NVHN� JHoLUHQ� ILOWUHOHU� NXOODQDUDN� KÕ]OÕ� ELU� úHNLOGH� DOW� EDQWODUD� D\UÕúWÕUÕU��
.6)'� LOH� DQDOL]GH� NXOODQÕODQ� SHQFHUH\H� ED÷ÕPOÕ� RODUDN� VDELW� ELU� o|]�Q�UO�N� HOGH�
HGLOLUNHQ�� ''¶GH� HOGH� HGLOHQ� o|]�Q�UO�N� GH÷LúNHQGLU�� '�ú�N� IUHNDQV� GH÷HUOHUL� LoLQ�
EDúDUÕOÕ�RODQ�''��\�NVHN�IUHNDQVODUGD�D\QÕ�EDúDUÕ\Õ�J|VWHUHPHPHNWHGLU��

x� :'� LOH�� .DUHVHO� ELU� G|Q�ú�P� RODQ� :'� GL÷HU� G|Q�ú�POHU� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD�
ROGXNoD�L\L�]DPDQ�IUHNDQV�o|]�Q�UO�÷��YHUPHNWH��DQFDN�NDUHVHO�LúOHPOHUGHQ�GROD\Õ�LNL�
YH� GDKD� oRN� ELOHúHQOL� LúDUHWOHUGH� oDSUD]� WHULP� �UHWPHNWHGLU�� =DPDQ�IUHNDQV�
G�]OHPLQGH� oDSUD]� WHULPOHULQ� YDUOÕ÷Õ�� J|VWHULPLQ� NDOLWHVLQL� |QHPOL� |Oo�GH�
D]DOWPDNWDGÕU��:'��.6)'¶GHQ�GDKD�L\L�o|]�Q�UO�N�YHUPHNOH�EHUDEHU�LNL�YH�YH\D�GDKD�
ID]OD� ELOHúHQ� LoLQ� oDSUD]� WHULP� �UHWWL÷L� LoLQ� JHUL\H� G|Q�úOHU� SUREOHPH� QHGHQ�
RODELOPHNWHGLU����

x� $OW�8]D\�øúOHPOHUL��%R÷XFX� LúDUHWOHULQ�DVÕO� LúDUHWWHQ�oÕNDUÕOPDVÕ� LoLQ�ELUoRN�DOW�X]D\�
LúOHPH� WHNQL÷L�EXOXQPDNWDGÕU��%R÷XFX� LúDUHWLQ�DQOÕN� IUHNDQVÕQÕQ�NHVWLULPL�EX�\|QWHP�
LOH�=KDR�YH�HNLELQLQ��������oDOÕúPDODUÕQGDNL�JLEL�KHVDSODQPDNWDGÕU��

�
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%LU�GL÷HU�\DNODúÕPGD�GD�ER÷XFX�LúDUHWLQ�DQOÕN�IUHNDQVÕQÕQ�NHVWLULPL�\DSÕODUDN�LúDUHWLQ�LoLQGHNL�
ER÷XFX� LúDUHW� oÕNDUÕOPDNWÕU� >=KDR� YG�� �� ����@�� %R÷XFX� LúDUHWLQ� DQOÕN� IUHNDQVÕQÕQ� NHVWLULPL��
LúDUHWLQ�]DPDQ�IUHNDQV�E|OJHVLQGHQ�HOGH�HGLOLU��
%X WH]GH�� %|O�P� ,¶GH� ]DPDQ�IUHNDQV� GD÷ÕOÕP� \|QWHPOHULQGHQ� .6)'�� ''� YH� :'�
GHWD\ODQGÕUÕOPÕúWÕU�� %|O�P� ,,¶GH� LúDUHWOHULQ� ]DPDQ�IUHNDQV� GD÷ÕOÕPODUÕQÕQ� |QHPL� �]HULQGH�
GXUXOPXú� YH� GXUD÷DQ� ROPD\DQ� LúDUHWOHU� LoLQ� oHúLWOL� G|Q�ú�P� \|QWHPOHUL� LQFHOHQPLúWLU�� %X�
\|QWHPOHULQ� DYDQWDMODUÕ� YH� GH]DYDQWDMODUÕ� DoÕNODQPÕú�� EX� WH]� LoLQ� NXOODQÕODFDN� \|QWHP�
EHOLUOHQPLúWLU�����
%|O�P�,,,¶GH�\D\ÕOÕ�VSHNWUXP�KDEHUOHúPH�WHNQL÷L�WDQÕWÕOPÕú��QLoLQ�WHUFLK�HGLOGL÷L�DoÕNODQPÕú�YH�
EX PRG�ODV\RQ� WHNQL÷LQLQ�JHUoHNOHQPH�úHNOL� J|VWHULOPLúWLU��<D\ÕOÕ� VSHNWUXPXQ�J�U�OW�\H�YH�
ER÷XFX� LúDUHWOHUH� NDUúÕ� GD\DQÕNOÕOÕ÷Õ� NDUDNWHUL]H� HGLOHUHN�� \�NVHN� ER÷XFX� LúDUHW� J�oOHULQGH�
\HWHUVL]OL÷L�WHRULN�YH�EHQ]HWLP�G�]H\LQGH�RUWD\D�NRQPXúWXU��
%|O�P�,9¶GH�LVH��OLWHUDW�UGH�EX�DPDoOD�\DSÕODQ�oDOÕúPDODUGDQ�EDKVHGLOHUHN��NXOODQÕODQ�GH÷LúLN�
\|QWHPOHU� WDQÕWÕOPÕúWÕU�� dDOÕúPDPÕ]� NDSVDPÕQGD� WDVDUODQDQ� VLVWHPLQ� WDQÕWÕOPDVÕ� YH� JHUHNOL�
LúDUHW�NDQDO� PRGHOOHPHOHUL� %|O�P� 9¶GH� PDWHPDWLNVHO� PRGHOOHUL� LOH� DoÕNODQPÕúWÕU�� $\UÕFD�
LúDUHWH� X\JXODQDQ� %36.� YH� &'0$�PRG�ODV\RQ� SDUDPHWUHOHUL� %|O�P� 9¶GH� WDEORODQPÕúWÕU��
.DQDO� LoLQ� VHoLOHQ�5D\OHLJK� NDQDO�PRGHOLQLQ� NXOODQÕPÕQ� QHGHQOHUL� GH� \LQH� EX� E|O�PGH� \HU�
DOPDNWDGÕU��
%|O�P� 9,¶GD�� ,(((� �������E� VWDQGDUGÕQD� X\JXQ� RODUDN� VHoLOPLú� ��� 0ELW�VQ� NDEORVX]�
KDEHUOHúPH� VLVWHPOHUL� LoLQ� WRQ� WLSL�� WHN� YH� LNL� ELOHúHQOL� o|US� WLSL� ER÷XFX� LúDUHWOHU� LoLQ�
EHQ]HWLPOHU� VXQXOPXúWXU�� %|O�P� 9,,¶GH� LVH�� GDKD� |QFH� \DSÕODQ� oDOÕúPDODU� LOH� SHUIRUPDQV�
GH÷HUOHQGLUPHVL�\DSÕODUDN��VRQXoODU�RUWD\D�NRQPXúWXU�����
�
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��� øù$5(7/(5ø1�=$0$1�)5(.$16�*g67(5ø0/(5ø�
.RQXúPD��P�]LN��HOHNWUR�VHIDORJUDP��((*��YH�HOHNWUR�NDUGL\RJUDP��(.*��JLEL�EL\RPHGLNDO�
LúDUHWOHULQ� E�\�N� ELU� oR÷XQOX÷X�� \DUDVD�� EDOLQD� VHVOHUL� JLEL� EL\RORMLN� LúDUHWOHU�� NDEORVX]�
KDEHUOHúPH� NDQDOODUÕQÕQ� G�UW�� \DQÕWODUÕ�� VRQDU�� UDGDU�� VLVPLN� LúDUHWOHULQ� IUHNDQV� GDYUDQÕúODUÕ�
]DPDQD J|UH� GH÷LúPHNWHGLU� >%ODKXW� ������ &RKHQ�� ������ 'HVWHIDQR� YG��� ������ .ZRN� YG���
����� 7�IHNoL�YG�������@��%X�QHGHQOH�]DPDQ�IUHNDQV�LúDUHW�LúOHPH�W�P�EX�X\JXODPD�DODQODUÕ�
LoLQ�WHPHO�ELU�DUDúWÕUPD�NRQXVXGXU��
øúDUHWOHULQ�� IUHNDQV� LoHULNOHULQL� DQODPDN� LoLQ� ELUoRN� IDUNOÕ� G|Q�ú�P� WHNQLNOHUL�
NXOODQÕOPDNWDGÕU��)RXULHU�'|Q�ú�P���)'��EX�G|Q�ú�POHULQLQ�WHPHOL�YH�HQ�ELOLQHQLGLU��)'�ELU�
LúDUHWL IDUNOÕ� IUHNDQVWDNL� V�QLVRLGDO� LúDUHWOHULQ� WRSODPÕ� RODUDN� DOPDNWD� YH� LúDUHWOHUL� IDUNOÕ�
IUHNDQVODUGDNL� VLQ�V�NRVLQ�V� ELOHúHQOHULQH� D\ÕUPDNWDGÕU�� )'� LOH� LúDUHWLQ� LoHUGL÷L� IUHNDQV�
ELOHúHQOHUL�DúD÷ÕGDNL�JLEL�LIDGH�HGLOPHNWHGLU��
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%XQD�J|UH��G|Q�ú�P�E|OJHVLQGHQ�]DPDQ�E|OJHVLQH�JHoLú��
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úHNOLQGH�JHUoHNOHúWLULOLU��ùHNLO����¶GH�ELU�LúDUHWLQ�]DPDQ�YH�IUHNDQV�E|OJHOHULQH�G|Q�ú�P��\HU�
DOPDNWDGÕU��

ùHNLO�����øúDUHWLQ�]DPDQ�YH�IUHNDQV�E|OJHOHULQH�G|Q�ú�P���
gUQH÷LQ�� ELU� KDEHUOHúPH� NDQDOÕQÕQ� NDUDNWHULVWL÷LQLQ� ELOLQPHVL�� LOHWLPLQ� HQ� L\L� úDUWODUGD�
\DSÕODELOPHVL� LoLQ� JHUHNOLGLU�� %X� NDUDNWHULVWLNOH�� NDQDOÕQ� KDQJL� IUHNDQVODUD� NDUúÕ� QDVÕO�
GDYUDQDFD÷Õ� |QFHGHQ� NHVWLULOHELOLU�� %LU� LúDUHWLQ� LOHWLP� LoLQ� NDSODGÕ÷Õ� EDQW� JHQLúOL÷LQLQ�
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EHOLUOHQPHVL� LoLQ� )'� \HWHUOL� ELU� DQDOL]� DUDFÕ� LNHQ�� ]DPDQOD� IUHNDQV� LoHUL÷L� GH÷LúHQ� ELU� VHV�
LúOHPH� X\JXODPDVÕQGD� \HWHUVL]� NDOPDNWDGÕU�� d�QN�� EX� W�U� LúDUHWOHUGH�� LúDUHWLQ� KDQJL�
IUHNDQVODUÕ�LoHUGL÷LQGHQ�oRN��EX�IUHNDQVODUÕQ�KDQJL�]DPDQ�DUDOÕ÷ÕQGD�ROXúWX÷X�|QHPOLGLU���
øúDUHWOHU�LoLQ�IUHNDQV�ELOJLVLQL�YHUHQ�)'��]DPDQ�ELOJLVL�LoHUPHPHNWH�YH�IUHNDQV�LoHUL÷L�]DPDQOD�
GH÷LúHQ�GXUD÷DQ�ROPD\DQ� LúDUHWOHU� LoLQ�\HWHUOL�ELOJL\L� WDúÕPDPDNWDGÕU� >*DXQDXUG�YH�6WULIRUV��
����@� %X� QHGHQOH� \HQL� ]DPDQ� IUHNDQV� G|Q�ú�POHULQH� LKWL\Do� GX\XOPXúWXU�� %X�
G|Q�ú�POHUGHQ�HQ�ELOLQHQOHUL�NÕVD�V�UHOL�)RXULHU�G|Q�ú�P���.6)'���:LJQHU�G|Q�ú�P���:'��
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EHOOL� ELU� ]DPDQGDNL� IUHNDQVÕQÕQ� WDP� RODUDN� EHOLUOHQHPH\HFH÷LQL� LIDGH� HGHQ� EHOLUVL]OLN�
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%LU [�W��LúDUHWLQLQ�]DPDQ�JHQLúOL÷L�YH�EDQW�JHQLúOL÷L�VÕUDVÕ\OD�7[ YH�%[� DúD÷ÕGDNL�úHNLOGH�LIDGH�
HGLOLU�YH�]DPDQ�EDQW�JHQLúOL÷L�oDUSÕPÕ��
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� :S ¶GDQ� N�o�N� RODPD]�� %HOLUVL]OLN� SUHQVLELQLQ�
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.6)'�� GXUD÷DQ� ROPD\DQ� LúDUHWOHU� LoLQ� VÕNoD� NXOODQÕODQ� GR÷UXVDO� ELU� ]DPDQ�IUHNDQV�
J|VWHULPLGLU��øúDUHWLQ�GXUD÷DQ�NDEXO�HGLOHELOHFHN�NDGDU�RODQ�ELU�NÕVPÕ��ELU�SHQFHUH�IRQNVL\RQX�
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úHNOLQGH� LIDGH� HGLOLU�� %XUDGD� J� � SHQFHUH� IRQNVL\RQXQX�� W� YH I VÕUDVÕ\OD� ]DPDQ� YH� IUHNDQV�
GH÷LúNHQOHULQL�J|VWHUPHNWHGLU��
.6)'��GR÷UXVDO�ELU�]DPDQ�IUHNDQV�J|VWHULPL�ROGX÷X�LoLQ�oDSUD]�WHULP��UHWPHPHNWHGLU��$QFDN�
EX J|VWHULPLQ� GH]DYDQWDMÕ�� ]DPDQ�IUHNDQV� o|]�Q�UO�÷�� DoÕVÕQGDQ� o|]�Q�UO�N� SUREOHPL�
WDúÕPDVÕGÕU��
.6)'� LúOHPL�� ùHNLO� ���¶GH� J|U�OG�÷�� JLEL� SHQFHUH� IRQNVL\RQX� NXOODQÕODUDN� JHUoHNOHQLU��
3HQFHUH�IRQNVL\RQX�LúDUHWL�GXUD÷DQ�NDEXO�HGLOHFHN�SDUoDODUD�E|OHU��+HU�ELU�SDUoDQÕQ�)'¶VLQLQ�
DOÕQPDVÕ� LOH� GH� .6)'� KHVDSODQPÕú� ROXQXU�� ùHNLO� ���¶GH� KHU� ELU� SDUoDQÕQ� )'¶VLQLQ� DOÕQDUDN�
.6)'�LPJHVLQLQ�HOGH�HGLOLúL�J|VWHULOPHNWHGLU��
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ùHNLO�����.6)'�LPJHVLQLQ�KHVDSODQPDVÕ��
.6)'� X\JXODPDODUÕQGD� HQ� |QHPOL� KXVXV� SHQFHUH� IRQNVL\RQXQXQ� VHoLPLGLU�� (÷HU� SHQFHUH�
ER\XWX� oRN� E�\�N� VHoLOLUVH�� EHOLUVL]OLN� SUHQVLELQLQ� GR÷DO� ELU� VRQXFX� RODUDN� ]DPDQ�IUHNDQV�
J|VWHULPLQLQ�]DPDQ�o|]�Q�UO�÷��D]DODFDN��oRN�N�o�N�VHoLOPHVL�KDOLQGH�LVH�EXQXQ�WHUVL�RODUDN�
IUHNDQV� o|]�Q�UO�÷�� D]DODFDNWÕU�� ������ HúLWOL÷LQGH� J|U�OG�÷�� JLEL� SHQFHUH� ER\XWXQXQ� VRQVX]�
ROPDVÕ�.6)'¶\L�)'¶\H�G|Q�úW�UPHNWHGLU��

ùHNLO�����øNL�ELOHúHQOL�o|US�LúDUHWL��
ùHNLO ���¶GHNL� LNL� ELOHúHQOL� o|US� LúDUHWLQLQ� LNL� IDUNOÕ� SHQFHUH� NXOODQDUDN� .6)'¶VL�
KHVDSODQGÕ÷ÕQGD� IDUNOÕ� o|]�Q�UO�÷H� VDKLS� .6)'� LPJHOHUL� HOGH� HGLOLU�� ùHNLO� ����D¶GDNL�
KHVDSODQDQ� .6)'� LPJHVL�� ùHNLO� ����D¶GDNL� SHQFHUH� LOH�� ùHNLO� ����E¶GH� KHVDSODQDQ� .6)'�
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:'� GL÷HU� G|Q�ú�POHU� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� ROGXNoD� L\L� ]DPDQ�IUHNDQV� o|]�Q�UO�÷��
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ROXúDQ� LNLQFL� GHUHFHGHQ� IRQNVL\RQODU� oDSUD]� WHULPOHUH� QHGHQ� ROXU�� :'� ]DPDQ�IUHNDQV�
GD÷ÕOÕPÕ� LQFHOHQGL÷LQGH�� oRN� ELOHúHQOL� ELU� [�W�� LúDUHWL� LoLQ� ROXúDQ� oDSUD]� WHULPOHU� D\UÕ� ELU�
ELOHúHQPLú�JLEL�NDUúÕPÕ]D�oÕNDU��$QFDN�ELOHúHQ�VD\ÕVÕ� WHNH�LQGLULOGL÷LQGH�oDSUD]�WHULPOHU�\RN�
ROXUODU�� %XQXQOD� EHUDEHU�� :'¶GH� ROXúDQ� oDSUD]� WHULPOHULQ� ]D\ÕIODWÕOPDVÕ� DPDFÕ\OD� ]DPDQ�
YH�YH\D�IUHNDQVWD��K����YH�J����SHQFHUHOHUL\OH�YH�o|]�Q�UO�NWHQ�|G�Q�YHULOHUHN�\XPXúDWÕOPÕú�
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����� HúLWOL÷LQGH��\XPXúDWÕOPÕú�:LJQHU�G|Q�ú�P���<:'��LIDGHVL�J|U�OPHNWHGLU��(úLWOLNWH�[�W��
JLULú LúDUHWLQL��
�NDUPDúÕN�HúOHQL÷L��W YH I VÕUDVÕ\OD�]DPDQ�YH�IUHNDQV�GH÷LúNHQOHULQL��K�W��YH J�W��
LVH ELULP� HQHUMLOL� DOoDN� JHoLUHQ� SHQFHUHOHUL� J|VWHUPHNWHGLU�� .6)'� GD÷ÕOÕPÕQGD� ROGX÷X� JLEL�
EXUDGD GD��]DPDQ�IUHNDQV�o|]�Q�UO�÷��OLPLWOHUL�DOWÕQGD��K�W��YH�J�W��SHQFHUHOHUL�GH÷LúWLULOHUHN�
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����� HúLWOL÷LQGH��
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''� GXUD÷DQ�ROPD\DQ�G�ú�N�IUHNDQVOÕ�LúDUHWOHU�LoLQ�ROGXNoD�L\L�VRQXoODU�YHUHQ�YH�oHúLWOL�VHV��
J|U�QW��YH�YLGHR�X\JXODPDODUÕQGD�\D\JÕQ�RODUDN�NXOODQÕODQ�ELU�G|Q�ú�PG�U��%X�G|Q�ú�PGH��
LúDUHW IDUNOÕ� IUHNDQVWDNL� ELOHúHQOHULQH� D\UÕOÕU� YH� KHU� ELU� ELOHúHQ� �]HULQGH� D\UÕ� RODUDN� LúOHP�
\DSÕOÕU�� %XUDGDNL� DPDo�� \�NVHN� YH� G�ú�N� IUHNDQV� ELOHúHQOHULQL� D\UÕ� D\UÕ� LQFHOH\LS�� ]DPDQ�
IUHNDQV o|]�Q�UO�÷�Q��\�NVHN�WXWPDNWÕU�>�@��'DOJDFÕN�G|Q�ú�P���
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LOH�LIDGH�HGLOLU��
������ HúLWOL÷LQGH� J|U�OHQ� \

[< G|Q�úW�U�OP�ú� LúDUHWLQGH� W YH� V� VÕUDVÕ\OD� |WHOHPH� YH�
|OoHNOHPH� SDUDPHWUHOHULGLU�� $QD� GDOJDFÕN� RODUDN� LVLPOHQGLULOHQ� \ �W�� IRQNVL\RQX� LVH��
G|Q�úW�UHQ IRQNVL\RQGXU�� gWHOHPH� SDUDPHWUHVL�� .6)'¶GH� NXOODQÕODQ� YH� SHQFHUHQLQ� \HULQL�
EHOLUOH\HQ�SDUDPHWUH\H�EHQ]HU�YH�G|Q�ú�P�X]D\ÕQGD�]DPDQ�ELOJLVLQH�NDUúÕOÕN�JHOLU��gOoHNOHPH�
SDUDPHWUHVL�� PDWHPDWLNVHO� RODUDN� ELU� LúDUHWL� \D� VÕNÕúWÕUÕU� \D� GD� \D\DU�� <�NVHN� |OoHNOHPH�
GH÷HUOHUL�\D\ÕOPÕú��G�ú�N�|OoHNOHPH�GH÷HUOHUL�LVH�VÕNÕúWÕUÕOPÕú�LúDUHWOHUH�NDUúÕOÕN�JHOPHNWHGLU���

��� .6)'��:'�YH�''�$UDVÕQGDNL�)DUNODU�
.6)'��:'� YH�''� LúDUHW� G|Q�ú�POHULQLQ� KHSVL� GXUD÷DQ� ROPD\DQ� LúDUHWOHU� LoLQ� ROGXNoD� L\L�
\DQÕWODU� YHUPHNOH� EHUDEHU�� X\JXODPD� DODQODUÕQD� ED÷OÕ� RODUDN� ELUELUOHULQH� �VW�QO�NOHUL� YDUGÕU��
gUQH÷LQ�� ''� |]HOOLNOH� VHV� LúDUHWOHUL� LoLQ� L\L� \DQÕW� YHULU�� DQFDN� \�NVHN� IUHNDQVODUGD� LúOHP�
\DSÕOGÕ÷ÕQGD� o|]�Q�UO�N� SUREOHPL� QHGHQL\OH� SHUIRUPDQVÕ� G�úHU�� %XQXQOD� EHUDEHU�� :'��
ROGXNoD�\�NVHN�o|]�Q�UO�NO��]DPDQ�IUHNDQV�ELOJLVL�YHUPHVLQH�UD÷PHQ��LúDUHWLQ�LNL�\D�GD�GDKD�
oRN IUHNDQV� ELOHúHQLQGHQ� ROXúPDVÕ� GXUXPXQGD� oDSUD]� WHULP� �UHWPHNWHGLU�� %X� oDSUD]�
WHULPOHUGHQ� GROD\Õ� LúDUHWLQ� :'� LPJHVL� \DQOÕú� \RUXPODQDELOLU�� .6)'¶GH� GH� LVH�� GXUD÷DQ�
ROPD\DQ� LúDUHW�� GXUD÷DQ� NDEXO� HGLOHFHN� NDGDU� N�o�N� SDUoDODUD� ELU� SHQFHUH� IRQNVL\RQX� LOH�
SDUoDODQPDNWD�YH�KHU�ELU�SDUoDQÕQ�)'¶VL�KHVDSODQPDNWDGÕU��%X�DQDOL]�\|QWHPLQGH��NXOODQÕODQ�
SHQFHUHQLQ�X]XQOX÷XQD�ED÷OÕ�RODUDN�GH÷LúHQ�ELU�o|]�Q�UO�N�SUREOHPL�YDUGÕU���
%XQXQ \DQÕ�VÕUD�ùHNLO����¶GD�J|VWHULOGL÷L�JLEL��.6)'�J|VWHULPLQLQ�]DPDQ�YH�IUHNDQV�DUDOÕNODUÕ�
VDELW LNHQ��''¶QLQ�]DPDQ�YH�IUHNDQV�DUDOÕNODUÕ�HúLW�GH÷LOGLU��%XQXQ�DQODPÕ��.6)'¶QLQ�]DPDQ�
YH IUHNDQV� o|]�Q�UO�÷�Q�Q�KHU� IUHNDQV�YH� ]DPDQ� LoLQ� D\QÕ��''¶QLQ� LVH� GH÷LúNHQ�ROPDVÕGÕU��
)UHNDQV�G�úW�NoH�''�J|VWHULPLQLQ� o|]�Q�UO�÷�� L\LOHúLU��'ROD\ÕVÕ\OD�� EX�G|Q�ú�P��|]HOOLNOH�
VHV YH�J|U�QW��LúOHPH�X\JXODPDODUÕQGD�EDúDUÕ\OD�NXOODQÕOPDNWDGÕU�>�@��



��

�D����������������������������������������������������������������������������������E��
ùHNLO �����D��.6)'���E��''¶QLQ�]DPDQ�IUHNDQV�DUDOÕNODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕ��

øNL� IUHNDQV� ELOHúHQLQGHQ� ROXúDQ� ¦ ��� 
N

WWEWWDM NNNNHWL ������� ��� S o|US� LúDUHWLQLQ�:'¶VL� YH� .6)'�
LPJHOHUL�VÕUDVÕ\OD�ùHNLO�����YH�ùHNLO����¶GD�\HU�DOPDNWDGÕU��%X�úHNLOOHULQ��o�ER\XWOX�oL]LPOHUL�
ùHNLO ����YH�ùHNLO�����¶GD�PHYFXWWXU�� L�W�� LIDGHVLQGHNL�D�� D���E��YH�E� SDUDPHWUHOHUL�VÕUDVÕ\OD�
DUFWDQ����� DUFWDQ����� ���YH �¶GLU��

ùHNLO�����øNL�ELOHúHQOL�LúDUHWLQ�:'
VL��
�
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ùHNLO�����øNL�ELOHúHQOL�LúDUHWLQ���ER\XWOX�:'
VL��

ùHNLO�����$\QÕ�LúDUHW�LoLQ�.6)'�LPJHVL��

ùHNLO������$\QÕ�LúDUHWLQ���ER\XWOX�.6)'�LPJHVL��
�



��

ùHNLO� ���� YH� ���¶GH� J|U�OG�÷�� JLEL�:'�� LNL� ELOHúHQOL� ELU� LúDUHW� LoLQ� oDSUD]� WHULP��UHWPHNWH��
LúDUHWLQ� LoHUPHGL÷L� IUHNDQV� ELOHúHQOHULQL� LoHUL\RUPXú� JLEL� J|VWHUPHNWHGLU�� %XQXQOD� EHUDEHU��
.6)'¶\H� J|UH� ROGXNoD� \�NVHN� ]DPDQ�IUHNDQV� o|]�Q�UO�÷�� VD÷ODPDNWDGÕU�� .6)'� LOH� HOGH�
HGLOHQ� ]DPDQ�IUHNDQV� LPJHVL� oDSUD]� WHULP� EDUÕQGÕUPDPDNWDGÕU�� $QFDN� EX� \|QWHPGH� GH��
NXOODQÕODQ� SHQFHUH\H� ED÷OÕ� RODUDN� GH÷LúHQ� o|]�Q�UO�N� SUREOHPL� LOH� NDUúÕODúÕOPDNWDGÕU�� ùHNLO�
����YH�����¶GDNL�.6)'�LPJHOHUL���� |UQHNOL�+DQQLQJ�SHQFHUHVL�NXOODQÕODUDN�KHVDSODQPÕúWÕU��
ùHNLO�����¶GH�NXOODQÕODQ�+DQQLQJ�SHQFHUHVL�J|U�OPHNWHGLU���

ùHNLO������+DQQLQJ�SHQFHUHVL��
�



��

��� <$<,/,�63(.7580�+$%(5/(ù0(6ø�9(�&'0$��
<D\ÕOÕ�VSHNWUXP�KDEHUOHúPHVL��LúDUHWOHULQ�LOHWLP�LoLQ�JHUHNOL�PLQLPXP�EDQW�JHQLúOL÷LQGHQ�GDKD�
ID]ODVÕQÕ� NDSVD\DFDN� úHNLOGH� IUHNDQV� VSHNWUXPXQGD� \D\DUDN� NDQDOGD� LOHWLOPHVL� WHNQL÷LGLU�
>*URH�YH�/DUVRQ������@��+DEHUOHúPH�VLVWHPL�LoLQ�oRN�|QHPOL�ELU�|Oo�W�RODQ�EDQW�JHQLúOL÷LQLQ�
ID]OD NXOODQÕOPDVÕ�� LON� EDNÕúWD� E�\�N� ELU� GH]DYDQWDM� RODUDN� J|U�OVH� GH�� \D\ÕOÕ� VSHNWUXP�
KDEHUOHúPHVL�� EX� |]HOOL÷L� LOH� NDQDOÕQ� ROXPVX]� HWNLOHULQH� NDUúÕ� YHUL\L� GD\DQDNOÕ� KDOH� JHWLUHQ�
ROGXNoD�YHULPOL�ELU�KDEHUOHúPH�WHNQL÷LGLU����
&'0$� \D\ÕOÕ�VSHNWUXP�KDEHUOHúPH�WHNQL÷LQH�GD\DOÕ�ELU�oRNOX�HULúLP�\|QWHPLGLU��$\QÕ�NDQDO�
�]HULQGH ELUGHQ� oRN� YHULQLQ� LOHWLOPHVLQH� RODQDN� VD÷OD\DQ� EX� \|QWHPGH�� NXOODQÕFÕODU� KHP�
]DPDQ KHP�GH�IUHNDQV�EDQGÕQÕ���UHWLOHFHN�31�DGÕ�YHULOHQ�|]HO�ELU�NRG�\DUGÕPÕ\OD�D\QÕ�DQGD�
NXOODQPDNWDGÕUODU��&'0$�EX�\|Q�\OH�GL÷HU�oRNOX�HULúLP�\|QWHPOHULQGHQ�D\UÕOPDNWDGÕU��
&'0$� ]DPDQ� YH� IUHNDQV� E|O�PO�� oR÷XOODPD\D� DOWHUQDWLI� ELU� KDEHUOHúPH� WHNQL÷LGLU��
.XOODQÕFÕ�� ]DPDQ� E|O�PO�� oR÷XOODPDGD� �WLPH�GLYLVLRQ� PXOWLSOH[LQJ�� 7'0�� EHOLUOL� ]DPDQ�
GLOLPOHULQGH�W�P�IUHNDQV�VSHNWUXPXQX�NXOODQÕUNHQ��IUHNDQV�E|OPHOL�oR÷XOODPDGD��IUHTXHQF\�
GLYLVRQ� PXOWLSOH[LQJ�� )'0�� EHOLUOL� IUHNDQVODUGD� W�P� ]DPDQÕ� NXOODQPD� KDNNÕQD� VDKLSWLU��
&'0$¶GH� EXQODUGDQ� IDUNOÕ� RODUDN� KHU� ELU� NXOODQÕFÕ�� KHP� ]DPDQ� KHP� GH� IUHNDQV� EDQGÕQÕQ�
WDPDPÕQÕ�EHOLUOL�ELU�NRGODPD�VD\HVLQGH�NXOODQDELOPHNWHGLU��&'0$�WHNQL÷L�\D\ÕOÕ� VSHNWUXPX�
NXOODQÕU��GROD\ÕVÕ\OD�NXOODQÕODFDN�VSHNWUXP��LúDUHWLQ�ELOJL\L�LOHWPHN�LoLQ�JHUHNOL�PLQLPXP�EDQW�
JHQLúOL÷LQGHQ� ID]ODVÕQÕ� NDSODU�� øúDUHWL� GDKD� JHQLú� ELU� EDQGD� \D\PDVÕ� VHEHEL\OH� J�U�OW�\H� YH�
ER]XFX LúDUHWOHUH� NDUúÕ� GD\DQÕNOÕOÕ÷Õ� \�NVHN� ELU� LOHWLúLP� \|QWHPLGLU�� øúDUHWL� GDKD� JHQLú� ELU�
VSHNWUXPD�\D\PDN�LoLQ��KHU�ELU�ELOJL�ELWL�NHQGLVLQH�J|UH�GDUEH�V�UHVL�oRN�N�o�N�RODQ�YH�ELOJL�
LúDUHWLQGHQ�ED÷ÕPVÕ]�V|]GH�UDVJHOH�LúDUHWOHU�LOH�oDUSÕODUDN�LIDGH�HGLOLU���
%X E|O�PGH�� \D\ÕOÕ� VSHNWUXP� PRG�ODV\RQX� YH� 31� V|]GH� UDVJHOH� NRG� WDQÕWÕODUDN� \D\ÕOÕ�
VSHNWUXPXQ�DYDQWDMODUÕ�GHWD\ODQGÕUÕODFDNWÕU���

���� <D\ÕOÕ�6SHNWUXP�+DEHUOHúPHVL�
<D\ÕOÕ� VSHNWUXP� KDEHUOHúPHVL� LNLQFLO� ELU� PRG�ODV\RQ� WHNQL÷LGLU�� 7LSLN� ELU� \D\ÕOÕ� VSHNWUXP�
KDEHUOHúPH� WHNQL÷LQGH�� LOHWLOPHN� LVWHQHQ� YHUL�� LON� RODUDN� JHOHQHNVHO� PRG�ODV\RQ�
\|QWHPOHULQGHQ�ELUL�RODQ�JHQOLN��ID]�YH\D�IUHNDQV�PRG�ODV\RQ�\|QWHPOHULQGHQ�ELUL�LOH�PRG�OH�
HGLOLU��'DKD� VRQUD�31�DGÕ�YHULOHQ� V|]GH� UDVJHOH� NRG�NXOODQÕODUDN�PRG�ODV\RQOX� LúDUHW� NHQGL�
EDQW� JHQLúOL÷LQH� RUDQOD� ROGXNoD� E�\�N� ELU� IUHNDQV� EDQGÕQD� \D\ÕOÕU�� 31� NRGX� LOH� LOHWLOPHN�
LVWHQHQ� LúDUHW�� GR÷UXGDQ� VÕUDOÕ� \D� GD� IUHNDQV� DWODPDOÕ� \|QWHPOHUGHQ� ELUL� LOH� \D\ÕOÕ� VSHNWUXP�



��

KDOLQH�JHWLULOHELOLU��%X�LNL�\D\ÕOÕ�VSHNWUXP�\|QWHPL�ùHNLO����¶GH�J|VWHULOPHNWHGLU���

ùHNLO�����<D\ÕOÕ�VSHNWUXP�LúDUHWOHUL���D��LOHWLOPHN�LVWHQHQ�LúDUHW���E��GR÷UXGDQ�VÕUDOÕ�LúDUHW���F��IUHNDQV�DWODPDOÕ�LúDUHW��
<D\ÕOÕ�VSHNWUXP�KDEHUOHúPHVL�LNL�IDUNOÕ�úHNLOGH�JHUoHNOHúWLULOLU��%XQODU��

x 'R÷UXGDQ� 6ÕUDOÕ�<D\ÕOÕ� 6SHNWUXP� �'6�<6���'LUHFW�6HTXHQFH� 6SUHDG� 6SHNWUXP� �'6�
66���

x )UHNDQV� $WODPDOÕ� <D\ÕOÕ� 6SHNWUXP� �)$�<6��� )UHTXHQF\�+RSSLQJ� 6SUHDG� 6SHNWUXP�
�)6�66��

%X�WH]GH�KDEHUOHúPH�VLVWHPOHUL�,6±���VWDQGDUGÕQGD�NXOODQÕODQ�\D\ÕOÕ�VSHNWUXP�oHúLGL�RODQ�'6�
<6�\|QWHPL�NXOODQÕODUDN�WDVDUODQPÕúWÕU���

��
���� WGW31WJ  ������
����� HúLWOL÷LQGH�JHoHQ� W ED÷ÕPVÕ]�GH÷LúNHQL�� WDVDUODQDQ�KDEHUOHúPH�VLVWHPLQGH�D\UÕN�]DPDQÕ�
J|VWHUPHNWHGLU���31�LúDUHWLQLQ�IUHNDQVÕ��ELOJL�LúDUHWL�G�W�¶\H�RUDQOD�oRN�E�\�N�ROGX÷X�LoLQ��31�
LOH� oDUSÕODQ� LúDUHW� IUHNDQVWD� \D\ÕOPD� HWNLVL� J|VWHULU�� %X� QHGHQOH� GH� NDSODGÕ÷Õ� EDQW� JHQLúOL÷L�
DUWDU�� ùHNLO� ����D¶GD� J|U�OG�÷�� JLEL�� LúDUHW�� NDQDOÕQ� EDQW� JHQLúOL÷L� ER\XQFD� \D\ÕOPDNWDGÕU��
ùHNLO ����E¶GH� LVH�)$�<6�KDEHUOHúPH� \|QWHPLQH�DLW�ELU�|UQHN�J|VWHULOPLúWLU��%XUDGD�GD��31�
V|]GH�UDVJHOH� NRGX�� LúDUHWLQ� KDQJL� IUHNDQV� DUDOÕ÷ÕQGDQ� J|QGHULOHFH÷LQL� EHOLUWPHNWHGLU�� %X�
\|QWHP�LOH�JHUoHNOHQHQ�KDEHUOHúPH�WHNQL÷LQGH�ELOJL�LúDUHWLQLQ�J|QGHULOHFH÷L�IUHNDQV�|QFHGHQ�



��

WDKPLQ�HGLOHPH]�úHNLOGH�GH÷LúHQ�31�NRGX�WDUDIÕQGDQ�EHOLUOHQGL÷L�LoLQ��\DSÕODQ�LOHWLP�J�YHQLOLU�
ROPDNWDGÕU���
'6�<6�� YHULQLQ� KHU� ELU� ELWLQL� 31� GL]LVLQLQ� X]XQOX÷X� NDGDU� YHUL� LOH� LIDGH� HWWL÷L� LoLQ�� YHULQLQ�
J�U�OW�GHQ� YH� NDQDO� ER]XOPDODUÕQGDQ� ROGXNoD� D]� HWNLOHQPHVLQL� VD÷ODPDNWDGÕU�� 31� NRGX�
VDGHFH YHULFL� YH� DOÕFÕ� PRG�OOHUL� WDUDIÕQGDQ� ELOLQGL÷L� LoLQ�� � ELOJL\L� HOH� JHoLUPHN� LVWH\HQ� 31�
NRGXQX ELOPHGL÷L� V�UHFH� RULMLQDO� YHUL\H� XODúDPD\DFDNWÕU�� %X� QLWHOL÷L� &'0$¶\L� J�YHQLOLU�
\DSPDNWDGÕU����
*HUoHO� GH÷HUOL� LNL� GDOJD� DUDVÕQGDNL� oDSUD]� LOLúNL� 5[\� 7 V�UHVL� LoLQ� VÕIÕUVD�� EX� LNL� GDOJD� GLN�
RODUDN�DGODQGÕUÕOÕU��
$\UÕN� ]DPDQGD� [ YH \ GL]LOHULQLQ� oDSUD]� LOLúNLVL� 5[\� VÕIÕUVD�� EX� LNL� GL]L� ELUELULQH� GLNWLU��

� �> ������� @7
O[ [ [ [ YH � �> ������� @7

O\ \ \ \ ROPDN��]HUH�oDSUD]�LOLúNL��
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RODUDN�WDQÕPODQÕU��
ùHNLO ���¶GH�� %36.� RODUDN� PRG�OH� HGLOPLú� ELU� ELOJL� LúDUHWLQLQ� '6�<6� LOH� PRG�OH� HGLOPHVL�
J|VWHULOPHNWHGLU�� %X� \DSÕ� LoLQ� NXOODQÕODQ� 31� GL]LVLQLQ� DúD÷ÕGDNL� |]HOOLNOHUL� VD÷ODPDVÕ�
JHUHNPHNWHGLU��

�� 31 GL]LVLQGH�oDSUD]�LOLúNL�VÕIÕU�ROPDOÕGÕU���
�� 'LN�NRG�N�PHVLQGHNL�KHU�NRGGD�HúLW�VD\ÕGD����YH����ROPDOÕGÕU��(úLW�VD\ÕGD��� YH ��

ROPDVÕ� NRGD�³V|]GH�UDVJHOH´�ELU�\DSÕ�ND]DQGÕUÕU��
�� +HU�NRG�LoLQ��NRGXQ�GHUHFHVL�LOH�|OoHNOHQPLú�VNDOHU�oDUSÕP��¶GLU���

ho�QF� |]HOOLNWH�JHoHQ�NRGXQ�GHUHFHVL��NRGXQ�X]XQOX÷XGXU��6NDOHU�oDUSÕP�VRQXFX�LVH��GL]LQLQ�
NHQGLVL\OH�oDUSÕOPDVÕ�YH�ROXúDQ�KHU�ELU�WHULPLQ�WRSODQPDVÕ�LOH�HOGH�HGLOHQ�VNDOHU�ELU�GH÷HUGLU��

�
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ùHNLO�����'6�<6�LúDUHWLQ�ROXúWXUXOPDVÕ��
gUQH÷LQ��
[7 >���������@�YH�\7 >���������@�ROPDN��]HUH��

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� �7
[\5 [ \ [ \ [ \ [ \ [ \ [ \  � � � �  ROGX÷XQGDQ� [ YH \

ELUELULQH�GLN�LNL�NRGGXU���
6NDOHU�oDUSÕP�LVH��
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ùHNOLQGH�LIDGH�HGLOLU��
%X [ YH \ NRGODUÕQÕQ�VNDOHU�GH÷HUOHUL�DúD÷ÕGDNL�JLELGLU��
� � � � � ��� �� � ��� �� ������ ������ �7[ [  � � � � � � �  
� � � � � ��� �� � ��� �� ������ ������ �7\ \  � � � � � � �  
31�NRGODUÕ�� OLQHHU� JHUL� EHVOHPHOL� ND\GÕUPDOÕ� \D]PDoODU� WDUDIÕQGDQ� �UHWLOPHNWHGLU��*HQHO� ELU�
\D\ÕOÕ�VSHNWUXPXQ�EORN�úHNOL�ùHNLO����¶GH�J|VWHULOPLúWLU��ùHNLOGH��G�W��ELOJL�LúDUHWLQL��SQ�W�� LVH�
V|]GH�UDVJHOH�J�U�OW��GL]LVLQL�LIDGH�HWPHNWHGLU��(OGH�HGLOHQ�V�W��LúDUHWLQLQ�LIDGHVL���������

��
���� WSQWGWV  ������
RODFDNWÕU��$OÕFÕ\D�XODúDQ�P�W��LúDUHWL��

������
���� WLWQWSQWGWP �� ������
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úHNOLQH�G|Q�úP�úW�U��������HúLWOL÷LQGH��Q�W��YH�L�W��VÕUDVÕ\OD�J�U�OW��YH�ER÷XFX�LúDUHWOHUGLU��

ùHNLO�����'6�<6�KDEHUOHúPH�\|QWHPLQLQ�EORN�úHPDVÕ��
øúDUHWL�DOÕFÕGD�HOGH�HWPHN�LoLQ�JHOHQ�P�W��LúDUHWL�WHNUDU�31�NRGX�RODQ�SQ�W��LúDUHWL�LOH�oDUSÕOÕU��

��� ��
����
����
���� WSQWLWSQWQWSQWGW[ �� � ������
YH ������ HúLWOL÷L� HOGH� HGLOLU�� *HUL� G|Q�ú� LoLQ� ��� �  WSQ ROGX÷XQGDQ DOoDN� JHoLUHQ� ELU� ILOWUH�
NXOODQÕODUDN�G�W��ELOJL�LúDUHWL�JHUL�HOGH�HGLOLU��
$VNHUL� X\JXODPDODUGD� GD�� NXOODQÕODQ� \D\ÕOÕ� VSHNWUXPXQ� HQ� |QHPOL� DYDQWDMÕ�� LOHWLP� YHULVLQL�
ER÷XFX LúDUHWOHUH�NDUúÕ� GD\DQÕNOÕ� KDOH� JHWLUPHVLGLU� >6DVV�����@��<D\ÕOÕ� VSHNWUXPXQ�ELU� GL÷HU�
|QHPOL�DYDQWDMÕ�GD��31�NRGX�LOH�oDUSÕODQ�LúDUHWLQ�IUHNDQVWD�\D\ÕOÕS�GDKD�JHQLú�ELU�EDQW�JHQLúOL÷L�
NDSODPDVÕ�LOH�IUHNDQV�EDúÕQD�G�úHQ�J�o�VSHNWUDO�\R÷XQOX÷XQXQ�D]DOPDVÕGÕU��<D\ÕOÕ�LúDUHWLQ�J�o�
\R÷XQOX÷X�� J�U�OW�� VHYL\HVLQH� ROGXNoD� \DNÕQ� KDOH� JHOGL÷LQGHQ�� LúDUHW� VSHNWUXPODUÕ�
LQFHOHQGL÷LQGH� J�U�OW�� RODUDN� DOJÕODQDELOLU� YH� EX� GD� VLVWHPL� GL÷HU� VLVWHPOHUH� J|UH� GDKD�
J�YHQLOLU�\DSDU�>)DNDWVHOLV������@��ùHNLO����¶GH��DOÕFÕGD�DOÕQDQ�'6�<6�LúDUHWLQLQ�úHNOL�EDVLWoH�
J|VWHULOPLúWLU�� øúDUHW� LOHWLOLUNHQ� JHQLú� ELU� IUHNDQV� DUDOÕ÷ÕQD� \D\ÕOGÕ÷ÕQGDQ�� LúDUHWH� NDUÕúDQ�
J�U�OW� YH� ER÷XFX� LúDUHWOHU� EHOOL� ELU� IUHNDQV� EDQGÕQGD� NDODELOLU�� $\UÕFD� \D\ÕOÕ� VSHNWUXPGD�
LOHWLOHQ� LúDUHWLQ� HQHUML� \R÷XQOX÷X� oRN� G�ú�N� KDOH� JHWLULOGL÷LQGHQ�� VLVWHPH�NDUÕúDQ� J�U�OW�� YH�
ER÷XFX LúDUHWOHULQ� HQHUML� \R÷XQOX÷X�� LúDUHWH� J|UH� ROGXNoD� \�NVHN� RODFDNWÕU�� $OÕFÕGD� LúDUHWLQ�
JHULoDWÕPÕQGD� GH÷LúLN� ILOWUHOHPH� \|QWHPOHUL� LOH� ]DPDQ�IUHNDQV� DQDOL]� WHNQLNOHUL�



��

NXOODQÕODELOPHNWHGLU�� ùHNLO� ���¶GH�� ELU� '6�<6� VLVWHPLQGH� DOÕFÕGD� DOÕQDQ� LúDUHWLQ� \D\ÕOÕ�
VSHNWUXPGDQ�oÕNDUÕOPDVÕ�J|VWHULOPLúWLU���

ùHNLO�����$OÕFÕGD�DOÕQDQ�'6�<6�LúDUHWL�>)DNDWVHOLV������@��
ùHNLO ���¶GH� J|U�OHQ� LúOHP� ND]DQFÕ� �3URFHVVLQJ� *DLQ�� 3*��� '6�<6¶QLQ� \D\ÕOÕ� VSHNWUXPX�
NXOODQPDVÕ� LOH�ER÷XFX� LúDUHW� YH� J�U�OW�\H�NDUúÕ� VD÷ODGÕ÷Õ�ND]DQoWÕU��3*¶\L�NXOODQÕODQ� V|]GH�
UDVJHOH�NRG�31¶LQ�X]XQOX÷X�EHOLUOHU��3*��

EF UU3* � �����
LOH�YHULOLU��
������HúLWOL÷LQGH� FU � 31�NRGXQXQ�FKLS�RUDQÕ��31�NRGXQXQ�X]XQOX÷X��� EU LVH�ELOJL�LúDUHWLQLQ�ELW�
RUDQÕQÕ� J|VWHUPHNWHGLU�� gUQH÷LQ�� �� ELW X]XQOXNOX� 31� NRGXQXQ� FKLS� RUDQÕ� ��¶W�U�� %LOJL�
LúDUHWLQLQ�KHU�ELU�ELWL��� ELW�LOH�LIDGH�HGLOHFH÷L�LoLQ��LúOHP�ND]DQFÕ��
�3* ���� ��� ������
RODUDN� KHVDSODQÕU�� 3*� GH÷HULQLQ� DUWPDVÕ� LúDUHWL� ER]XFX� HWNLOHUH� NDUúÕ� GD\DQÕNOÕ� KDOH�
JHWLUPHNWHGLU�� $QFDN�� G�W�� ELOJLVLQLQ� KHU� ELU� ELWL� 31� GL]LVL� LOH� oDUSÕODFD÷ÕQGDQ� 31� GL]LVLQLQ�
X]XQOX÷XQXQ� DUWPDVÕ� GXUXPXQGD� LúOHP� NDUPDúÕNOÕ÷Õ� 31\HQL� �31HVNL� RUDQÕQFD� DUWDFDNWÕU��
gUQH÷LQ�� ��� ELWOLN� ELU� YHUL\L� X]XQOX÷X� �� RODQ ELU� 31� NRGX� NXOODQDUDN� \D\ÕOÕ� VSHNWUXP�
KDEHUOHúPHVL� LOH� LOHWWL÷LPL]� WDNGLUGH�� LOHWLOHFHN� WRSODP�YHUL����
�� ����� ROXUNHQ�� D\QÕ�YHUL�
X]XQOX÷X� �� RODQ 31� NRGX� LOH� J|QGHULOGL÷LQGH� LOHWLOHFHN� YHUL� PLNWDUÕ� LNL� NDWÕQD� oÕNDUDUDN�
���
�� ���� ROPDNWD��EX�GD�LúOHP�NDUPDúÕNOÕ÷ÕQÕ�DUWÕUPDNWDGÕU��
+DEHUOHúPH�VLVWHPOHULQLQ�SHUIRUPDQVÕQÕ�EHOLUOHUNHQ�LúDUHW�J�U�OW��RUDQÕ��VLJQDO�WR�QRLVH�UDWLR��



��

615�� YH� GH÷LúLN� 615� GH÷HUOHUL� LoLQ� KHVDSODQDQ� ELW�KDWD� RUDQODUÕ� �ELW�HUURU� UDWH�� %(5�� J|]�
|Q�QH DOÕQÕU��615������¶GD�J|VWHULOGL÷L�úHNLOGH�KHVDSODQÕU��*HQHOOLNOH�GHVLEHO� �G%� FLQVLQGHQ�
LIDGH�HGLOLU���

G%1(615 EG% ��ORJ��� � ������
������HúLWOL÷LQGH��(E LúDUHW�ELW�HQHUMLVLQL��1� LVH�J�U�OW��HQHUMLVLQL�J|VWHUPHNWHGLU���
*|QGHULOHQ�ELWOHUGHQ�QH�NDGDUÕQÕQ�KDWDOÕ�RODUDN�J|QGHULOGL÷LQLQ�ELU�|Oo�W��RODQ�%(5�LVH�oHúLWOL�
EHQ]HWLPOHU�LOH�KHVDSODQPDNWDGÕU��
&'0$��LNLQFLO�ELU�PRG�ODV\RQ�\|QWHPL�ROGX÷XQGDQ��ELOJL�LúDUHWL�LON�|QFH�WLSLN�RODUDN�36.�LOH�
PRG�OH�HGLOLU��%X� WLS�KDEHUOHúPH�VLVWHPOHULQGH�36.�NXOODQÕOPDVÕQÕQ�QHGHQL��EX�PRG�ODV\RQ�
WLSLQLQ�J�U�OW�\H�NDUúÕ�GD\DQÕNOÕOÕ÷ÕQÕQ�ID]OD�ROPDVÕGÕU��<D\ÕOÕ�VSHNWUXPD�JHoLúL�VD÷OD\DQ�31�
NRGXQXQ� LúDUHWLQ�615�RUDQÕQD�VD÷OD\DFD÷Õ�ND]DQo�DúD÷ÕGDNL�IRUP�O�LOH���

@�>�� EFG% UU/RJ3*  G% �������
LIDGH HGLOPHNWHGLU��
gUQH÷LQ��%36.�LOH�PRG�OH�HGLOPLú�LúDUHW�L\L�ELU�%(5�LoLQ�(E �1R  ��G%�LúDUHW�J�U�OW��RUDQÕ�
JHUHNWLULUNHQ�� EX� LúDUHW� LúOHP�ND]DQFÕ���G% RODFDN úHNLOGH�'6�<6� LOH� \D\ÕOÕ� KDOH� JHWLULOLUVH��
DOÕFÕ�D\QÕ�%(5�RUDQÕ�LoLQ�ER÷XFX�LúDUHWH�NDUúÕ��G% DYDQWDMOÕ�KDOH�JHOPHNWHGLU��%X��G%¶OLN IDUN��
LúDUHW J�U�OW��RUDQÕQGDQ�µ3*¶�GH÷HUL�oÕNDUÕODUDN�HOGH�HGLOLU��
'6�<6�LúDUHWL�JHQLú�ELU�EDQW�JHQLúOL÷LQH�VDKLS�YH�J�o�VSHNWUDO�\R÷XQOX÷X�ROGXNoD�G�ú�N�LNHQ��
VLVWHPH� NDUÕúWÕUÕODQ� ER÷XFX� LúDUHW� GDU� ELU� EDQW� JHQLúOL÷LQH� YH� \�NVHN� ELU� J�o� VSHNWUDO�
\R÷XQOX÷XQD�VDKLSWLU���ùHNLO����¶GH��DOÕFÕ\D�XODúDQ�LúDUHWLQ�J�o�VSHNWUDO�\R÷XQOXN�IRQNVL\RQX��
EDQW JHoLUHQ�ILOWUHQLQ�J�o�WUDQVIHU�IRQNVL\RQX�YH�EDQW�JHoLUHQ�ILOWUHQLQ�oÕNÕúÕ�J|VWHULOPHNWHGLU���



��

ùHNLO�����'6�66�VLVWHPLQ�DOÕFÕVÕQGD�JHUoHNOHúHQ�ROD\ODU�>)DNDWVHOLV������@���
�



��

��� %2ö8&8�øù$5(7/(5ø1�d,.$5,0,�ø/(�ø/*ø/ø�<$3,/0,ù�
$5$ù7,50$/$5�

%R÷XFX�LúDUHWOHU�KDEHUOHúPH�VSHNWUXPXQD�NDVÕWOÕ�\D�GD�NDVÕWVÕ]�RODUDN�NDUÕúWÕUÕODELOLU��.DVÕWVÕ]�
RODUDN� VLVWHPH� NDUÕúDQ� ER÷XFX� LúDUHWOHU�� KDYDDODQODUÕ� FLYDUÕQGD� NXUXODQ� 5)� YHULFLOHUGH�� )0�
LVWDV\RQODUGD�� WHOHYL]\RQ� \D\ÕQÕ� \DSDQ�YHULFLOHUGH�YH�XoDNODUD�PRQWH� HGLOPLú�5)�YHULFLOHUGH�
J|U�OPHNWHGLU�>/DVWHU�YH�5HHG������@��
.DVÕWOÕ� RODUDN� VLVWHPH� HNOHQHQ� ER÷XFX� LúDUHWOHU� LVH� KDEHUOHúPH� VSHNWUXPXQX� ER]PD\Õ� YH�
LOHWLOHQ�LúDUHWLQ�DOÕFÕGD�GR÷UX�RODUDN�DOÕQPDVÕQÕ�HQJHOOHPH\L�DPDoODU��%R÷XFX�LúDUHWOHU�IUHNDQV�
V�S�UHQ� �o|US� JLEL��� IUHNDQV� DWODPDOÕ� >$PLQ�� ����@�� WRQ� LúDUHWL� >7D]HED\� YH�$NDQVX�� ����@��
NDUHVHO� )0� LúDUHWL� YH\D� SROLQRP� ID]OÕ� >:DQJ� YH� $PLQ�� ����@� ELoLPLQGH� RODELOLU�� 'XUD÷DQ�
ROPD\DQ�ER÷XFX�LúDUHWOHULQ�ELUoRN�IUHNDQV�ELOHúHQLQL�LoHUPHVLQGHQ�GROD\Õ�LúDUHWWHQ�oÕNDUÕOPDVÕ�
NROD\� ROPDPDNWDGÕU�� <DSÕODQ� ER÷XFX� LúDUHW� oÕNDUÕP� X\JXODPDODUÕQÕQ� E�\�N� ELU� oR÷XQOX÷X�
NDVÕWOÕ�ER÷XFX�LúDUHWOHU�LoLQGLU���
'6�<6 KDEHUOHúPH� WHNQL÷L�� ER÷XFX� LúDUHWOHUH� NDUúÕ� VLVWHP�PDUMÕ� RODUDN� DGODQGÕUÕODQ� YH� 31�
NRGX WDUDIÕQGDQ� EHOLUOHQHQ� GH÷HUH� NDGDU� \HWHUOL� EDúDUÕPÕ� VD÷OD\DELOGL÷L� KDOGH� EX� GH÷HULQ�
DúÕOPDVÕ�GXUXPXQGD�\HWHUVL]�NDOPDNWDGÕU��g]HOOLNOH�'6�<6¶QLQ�JHQLú�EDQWOÕ�GXUD÷DQ�ROPD\DQ�
LúDUHWOHU�LoLQ�GD\DQÕNOÕ�ROPDGÕ÷Õ�ELOLQPHNWHGLU�>$PLQ�YH�$NDQVX������@����
%R÷XFX� LúDUHWOHULQ� \D\ÕOÕ� KDEHUOHúPH� VSHNWUXPXQGDQ� oÕNDUÕOPDVÕ� KHP� DVNHUL� KHP� GH� VLYLO�
X\JXODPDODUGD� ROGXNoD� |QHPOL� ELU� SUREOHPGLU�� %X� VRUXQX� o|]PHN� LoLQ� oHúLWOL� WHNQLNOHU�
JHOLúWLULOPLúWLU��%XQODUGDQ�HQ�ELOLQHQL�ER÷XFX�LúDUHWLQ�IUHNDQV�DUDOÕ÷ÕQÕ�EHOLUOHPHN�YH�IUHNDQVWD�
ILOWUHOHPH� \DSDUDN�� LúDUHWL� ER÷XFX� LúDUHWWHQ� DUÕQGÕUPDNWÕU�� %X� \|QWHP� ER÷XFX� LúDUHWH� ED÷OÕ�
RODUDN� X\DUODQÕU� oHQWLN� ILOWUH� >:DQJ� YH�$PLQ�� ����@�� oRN� NXWXSOX� ),5� ILOWUH� >$PLQ�� ����@��
X\DUODQÕU�EDQW�JHoLUHQ�ILOWUH�>/DVWHU�YH�5HHG������@��ER÷XFX�LúDUHWLQ�DQOÕN�IUHNDQVÕQD�NHQGLQL�
X\DUODQDQ� ]DPDQOD� GH÷LúHQ� ILOWUH� >$NDQ�� dHNLo�� ����@� \D� GD� X\DUODQÕU� DOWEDQW� G|Q�ú�P��
>7D]HED\� YH�$NDQVX�� ����@� LOH� JHUoHNOHQHELOLU�� /LWHUDW�UGH� D\UÕFD� IDUNOÕ� G|Q�ú�P� E|OJHOHUL�
PHWRWODUÕ�LOH�ER÷XFX�LúDUHW�oÕNDUÕP�\|QWHPOHUL�GH�EXOXQPDNWDGÕU�>0LOVWHLQ�YH�'DV������@���
$PLQ¶LQ� ������� oDOÕúPDVÕQGD�� ]DPDQ�IUHNDQV� GD÷ÕOÕPÕ� NXOODQÕODUDN� ER÷XFX� LúDUHWLQ� DQOÕN�
IUHNDQVÕ NHVWLULOPHNWH�� VRQUDVÕQGD� LVH� VRQOX� G�UW�� \DQÕWOÕ� ILOWUH� WDVDUODQDUDN� LVWHQHQ� LúDUHWWH�
ER÷XFX� LúDUHW� J�F��HQ� D]�ER]XOPD\D�QHGHQ�RODFDN� úHNLOGH�RODELOGL÷LQFH� D]DOWÕOPDNWDGÕU��%X�
oDOÕúPDGD��o�YH�EHú�NDWVD\ÕOÕ�� VÕIÕU�ID]OÕ�oÕNDUÕFÕ� ILOWUHOHU�NXOODQÕOPÕúWÕU��%R÷XFX� LúDUHW�RODUDN�
VDELW IUHNDQVOÕ� YH� DQOÕN� IUHNDQVÕ� UDVJHOH� GH÷LúHQ� VLQ�]RLGDOOHU� VHoLOPLúWLU�� =DPDQ�IUHNDQV�
X]D\ÕQGD�DQOÕN�IUHNDQV�NHVWLULPL�\DSÕOÕUNHQ�EHOOL�ELU�HúLN�GH÷HU�NXOODQÕOPÕú�ROGX÷X�LoLQ�ER÷XFX�



��

LúDUHW�J�F���LVWHQHQ�LúDUHW�J�F�QGHQ�HQ�D]���G% ID]OD�ROPDOÕGÕU���
ùHNLO����¶GH�J|U�OG�÷��JLEL�EHú�NDWVD\ÕOÕ� ILOWUHQLQ�EDúDUÕPÕ��o�NDWVD\ÕOÕ� ILOWUHQLQNLQGHQ�GDKD�
L\LGLU�� $\UÕFD� IUHNDQV� DWODPDOÕ� ER÷XFX� LúDUHWLQ� EX� ILOWUH� LOH� oÕNDUÕPÕQÕQ� o|US� WLSL� ER÷XFX�
LúDUHWLQ�oÕNDUÕPÕQGDQ�GDKD�NROD\�ROGX÷X�J|U�OPHNWHGLU����

ùHNLO�����-65�%(5�H÷ULOHUL��D��d|US�ER÷XFX�LúDUHW�LoLQ���E��)UHNDQV�DWODPDOÕ�ER÷XFX�LúDUHW�LoLQ�>$PLQ������@���
:DQJ� YH�$PLQ� �������� oDOÕúPDODUÕQGD� ER÷XFX� LúDUHWOHULQ� DQOÕN� IUHNDQVODUÕQÕ� ]DPDQ�IUHNDQV�
E|OJHVLQGH� EHOLUOHPHNWHGLU�� .XOODQÕODFDN� ELU� oRN� VÕIÕUOÕ� VRQOX� G�UW�� \DQÕWOÕ� ),5� ILOWUH� EX�
IUHNDQV GH÷HUOHULQGH� NDWVD\ÕODUÕQÕ� D\DUOD\DUDN� oHQWLN� ILOWUH� JLEL� GDYUDQÕS�� KHU� ELU� ]DPDQ�
|UQH÷LQGHNL�JHUHNHQ�IUHNDQV�GH÷HUOHULQL�EDVWÕUPDNWDGÕU��%X�úHNLOGH�'6�<6�DOÕFÕVÕQGD�ER÷XFX�
LúDUHW \RN� HGLOPHNWHGLU��.XOODQÕODQ� ILOWUHQLQ� �o�� EHú� YH� GRNX]� NDWVD\ÕOÕ� GXUXPX� LoLQ� \DSÕODQ�
%(5�-65� EHQ]HWLPL� ùHNLO� ���¶GH� YHULOPLúWLU�� (Q� L\L� VRQXFXQ� ILOWUH� NDWVD\Õ� VD\ÕVÕ� GRNX]�
ROGX÷XQGD�VD÷ODQGÕ÷Õ�J|U�OP�úW�U���



��

ùHNLO�����-65�%(5�JUDIL÷L�>:DQJ�YH�$PLQ������@��
/DFK�YH�DUNDGDúODUÕ��������LVH�oDOÕúPDODUÕQGD�HQ�N�o�N�NDUHOHU�\|QWHPLQL�NXOODQDUDN�]DPDQ�
IUHNDQV� E|OJHVLQGH� GXUD÷DQ� ROPD\DQ� ER÷XFX� LúDUHWLQ� NHVWLULPLQL� \DSPDNWDGÕUODU�� .HVWLULOHQ�
LúDUHW ]DPDQ� E|OJHVLQGH� WRSODP� LúDUHWWHQ� oÕNDUÕOÕU�� %X� oDOÕúPDGD� ER÷XFX� LúDUHWOHULQ�
JHQOLNOHULQLQ� VDELW� ROGX÷X� NDEXO� HGLOPLú� YH� ER÷XFX� LúDUHWLQ� DQOÕN� IUHNDQVODUÕQÕQ�
NDUDNWHULVWLNOHUL�D\UÕ�D\UÕ�WDQÕPODQPÕúWÕU��%XUDGDNL�HQ�|QHPOL�QRNWD��ER÷XFX�LúDUHW�JHQOL÷LQLQ�
NHVWLULOHQ�LúDUHWLQ�KHU�ELU�]DPDQ�|UQH÷LQLQ�ELUOHúWLULOPHVL�LOH�HOGH�HGLOPHVLGLU���

�

ùHNLO�����-65�%(5�H÷ULVL�>/DFK�YG�������@��



��

ùHNLO����¶GHNL�%(5�H÷ULVL�ER÷XFX�LúDUHWLQ�DQD�OREXQXQ�HWUDIÕQD�oRN�GDU�ELU�PDVNH�X\JXODQGÕ÷Õ�
]DPDQGDNL�VLVWHP�SHUIRUPDQVÕQÕ�J|VWHUPHNWHGLU�� -65�GH÷HUL��G% LOH ��G% DUDVÕQGD� LNHQ��ELU�
EXoXN PLO\RQ�GHQHPH�\DSÕOGÕ÷ÕQGD�PDVNHOHPH�PHWRGX�LOH�KDWDQÕQ�VÕIÕU�ROGX÷X�J|]OHQPLúWLU��
$QFDN -65� GH÷HUL� DUWPD\D� GHYDP� HWWLNoH� ER÷XFX� LúDUHWLQ� \DQ� OREODUÕQÕQ� oÕNDUÕPÕQGD�
VHQWH]OHPH� LúOHPLQGH� KDWD� PLNWDUÕ� DUWPDNWDGÕU�� %X� GXUXPGD� EX� PDVNHOHPH� WHNQL÷L� JHQHO�
PDVNHOHPH� WHNQL÷L� NDGDU� YHULPOL� GH÷LOGLU�� =DPDQ�IUHNDQV� GD÷ÕOÕPÕQÕQ� YHULOHQ� o|]�Q�UO�÷��
LoLQ� \D\ÕOÕ� VSHNWUXP�VLVWHPLQLQ�ELW� KDWD�SHUIRUPDQVÕQÕ�PDNVLPXP�\DSPDN� LoLQ�YHULOHQ� -65�
DUDOÕ÷Õ��]HULQH�PDVNHOHPH�WHNQLNOHULQL�NXOODQPDN�X\JXQGXU��
7D]HED\� YH� $NDQVX� ������� oDOÕúPDODUÕQGD� '6�<6� KDEHUOHúPH� WHNQL÷L� LoLQ� X\DUODPDOÕ� ELU�
]DPDQ� IUHNDQV� oÕNDUÕFÕ� �DGDSWLYH� WLPH�IUHTXHQF\�� $7)�� VLVWHP� WDVDUODPÕúODUGÕU�� 6LVWHP�
ER÷XFX�LúDUHWH�ED÷OÕ�RODUDN�oÕNDUÕPÕQ�JHUoHNOHúHFH÷L�E|OJH\H�NHQGL�NDUDU�YHUPHNWHGLU��$7)��
GDUEH�ELoLPLQGHNL�ER÷XFX�LúDUHWOHU�LoLQ�]DPDQ�E|OJHVLQGH�LúOHP�\DSPD\Õ�VHoHU�YH�ELU�SHQFHUH�
IRQNVL\RQXQX� LúDUHW� �]HULQGH� ND\GÕUDUDN� GXUD÷DQ� ROPD\DQ� LúDUHWOHUL� oÕNDUÕU�� )UHNDQV�
E|OJHVLQGH� oÕNDUÕP� JHUoHNOHQHFHN� LVH� X\DUODPDOÕ� DOW� EDQW� G|Q�ú�P� PHWRGXQX� NXOODQPDN�
\DUDUOÕGÕU���

�
ùHNLO�����615�%(5�H÷ULOHUL�>7D]HED\�YH�$NDQVX������@��

&KXSXUUR�YH�$OVKHKUL��������oDOÕúPDODUÕQGD��'6�<6�KDEHUOHúPHVL�LoLQ�ER÷XFX�LúDUHW�oÕNDUÕPÕ�
LoLQ \HQL� ELU� WHNQLN� |QHUPHNWHGLUOHU��'XUD÷DQ� ROPD\DQ� ER÷XFX� LúDUHWOHULQ� J|VWHULPL� ]DPDQ�
IUHNDQV YH�IUHNDQV�IUHNDQV�HYULPVHO�G|Q�ú�POHUL�LOH�J|VWHULOPHNWHGLU��$OÕQDQ�LúDUHWLQ�IUHNDQV�
IUHNDQV J|VWHULPLQGH� GXUD÷DQ� ROPD\DQ� :LHQHU� ILOWUHOHPH� NXOODQÕODUDN� ER÷XFX� LúDUHWLQ�
RUWDODPD NDUHVHO�KDWDVÕQÕ�D]DOWDQ�ELU�\|QWHP�X\JXODQÕU���
2X\DQJ�YH�$PLQ� �������oDOÕúPDODUÕQGD�\HQL�ELU�X\DUODQÕU�GXUD÷DQ�ROPD\DQ�ER÷XFX� LúDUHWLQ�



��

KDEHUOHúPH� VSHNWUXPXQGDQ� oÕNDUÕOPDVÕ� \|QWHPLQL� WDQÕWPÕúODUGÕU�� %XUDGDNL� oÕNDUÕP�
\DNODúÕPÕQGD�� oRN� NXWXSOX� ILOWUHQLQ� G�UW�� FHYDEÕQÕQ� LOJLOHQLOHQ� E|OJHGHNL� |]HOOLNOHUL� WHPHO�
DOÕQPDNWDGÕU�� 2SWLPXP� SHQFHUHQLQ� VHoLOPHVLQH� GD\DOÕ� EX� PHWRW� LOH� .6)'¶GH� NXOODQÕODFDN�
SHQFHUHQLQ� X]XQOX÷X� EHOLUOHQPHNWHGLU�� 6HoLOHQ� SHQFHUHQLQ� NXOODQÕOPDVÕ� LOH� HQ� L\L�
o|]�Q�UO�NWHNL� ER÷XFX� LúDUHWLQ� NHVWLULPL� JHUoHNOHQPHNWHGLU�� <D\ÕOÕ� VSHNWUXPX�
JHUoHNOHúWLUPHN�LoLQ�ELU�*ROG�31�NRGX�NXOODQÕOPÕúWÕU��

ùHNLO����-65�%(5�(÷ULVL�>2X\DQJ�YH�$PLQ������@��
.HWFKXP�YH�3URDNLV��������LVH�oDOÕúPDODUÕQGD�ER÷XFX�LúDUHWLQ�VSHNWUDO�|]HOOLNOHUL�KÕ]OÕ�)RXULHU�
G|Q�ú�P���))7��LOH�EHOLUOHQPHNWHGLU�YH�GR÷UXVDO�HQLQH�V�]JHo��WUDQVYHUVDO�ILOWHU��NXOODQÕODUDN�
ER÷XFX LúDUHW�VLVWHPGHQ�oÕNDUÕOPDNWDGÕU�������
<D\ÕOÕ� L]JH� KDEHUOHúPHVLQGH� JHUoHNoL� X\JXODPDODUGD�� ER÷XFX� LúDUHWOHU� WRQODU�� o|USOHU� YH�
NDUHVHO�)0�LúDUHWOHULQGHQ�ROXúDELOLU��d|US� LúDUHWOHUL�DQOÕN�GDU�EDQWOÕ�DPD�]DPDQ� LoLQGH�JHQLú�
EDQWOÕ� ROGXNODUÕ� LoLQ� WRQODUGD� ROGX÷X� JLEL� ]DPDQ� \D� GD� IUHNDQV� E|OJHOHULQGH� ILOWUHOHPH�
WHNQLNOHUL� \HWHUOL� ROPDPDNWDGÕU�� %X� QHGHQOH� NDUÕúÕP� oÕNDUÕFÕ� WHNQLNOHUGH� ER÷XFX� LúDUHW�
NDUDNWHULVWLNOHULQLQ� ]DPDQ�IUHNDQV� DQDOL]L\OH� EHOLUOHQPHVL� DYDQWDMOÕGÕU�� %X� NRQX� LOH� LOJLOL�
OLWHUDW�UGH� ER÷XFX� LúDUHWOHULQ� IUHNDQV� DUDOÕNODUÕQÕQ� NHVWLULPOHUL� LoLQ� .6)'� \|QWHPOHULQLQ�
>$PLQ�� ����@��:LHQHU� \|QWHPLQLQ� >&KXSXUUR� YH�$OVKHKUL�� ����@� \D� GD�:LJQHU� GD÷ÕOÕPÕQÕQ�
>=KDQJ�YG�������@�X\JXODQGÕ÷Õ�J|U�O�U��
%X� E|O�PGH�� ER÷XFX� LúDUHWOHULQ� '6�<6� KDEHUOHúPH� VLVWHPLQGHQ� oÕNDUÕPÕ� LOH� LOJLOL� úLPGL\H�
NDGDU \DSÕOPÕú�RODQ�oDOÕúPDODU�DQODWÕOGÕ��%LU�VRQUDNL�E|O�PGH�LVH��EX�WH]�oDOÕúPDVÕQGD�ER÷XFX�
LúDUHWLQ� NHVWLULPL� YH� VLVWHPGHQ� oÕNDUÕOPDVÕ� LoLQ� WDVDUODQDQ� \|QWHP�PDWHPDWLNVHO� LIDGHOHU� LOH�
DQODWÕODFDN�YH�WDVDUODQDQ�VLVWHPGH�NXOODQÕODFDN�PRGHO�\DSÕODUÕ�WDQÕWÕODFDNWÕU���
�



��

��� 7$6$5/$1$1�'6�<6�+$%(5/(ù0(�6ø67(0�02'(/ø�
&'0$ PRG�ODV\RQ� \|QWHPL� LNLQFLO� ELU� PRG�ODV\RQ� WHNQL÷LGLU�� %X� WHNQLN� X\JXODQPDGDQ�
|QFH� LúDUHWH�EDúND�ELU�PRG�ODV\RQ� WHNQL÷LQLQ�X\JXODQPDVÕ� JHUHNLU��%X�PRG�ODV\RQ� WHNQL÷L�
RODUDN�GD�oR÷XQOXNOD�%36.��ELQDU\�SKDVH�VKLIW�NH\LQJ��PRG�ODV\RQX�NXOODQÕOÕU��%XQXQ�QHGHQL�
%36. PRG�ODV\RQXQXQ�KHP�JHQOLN�KHP�GH�ID]�ELOJLVLQL�EXOXQGXUPDVÕGÕU��
*|QGHULOPHN� LVWHQHQ� YHULQLQ� %36.� LOH� PRG�OH� HGLOPHVL� �����¶GH� LIDGH� HGLOPHNWHGLU�� %XQD�
J|UH�KDEHUOHúPH�VLVWHPLQGH��UHWLOHQ�LúDUHW��

��
�� EN 7WJGWG � ¦f
f�

������

LOH�LIDGH�HGLOLU��������HúLWOL÷LQGH�JHoHQ `^ ��� ���NG YH J�W��ELULP�JHQOLNOL�GLNG|UWJHQ�GDUEHGLU��
%7E �� ¶GLU�� % LVH� ELOJL� LúDUHWLQ� NDSODGÕ÷Õ� EDQW� JHQLúOL÷LQL� J|VWHUPHNWHGLU�� 3UDWLN�

X\JXODPDODUGD�� NDQDO� EDQW� JHQLúOL÷L� %¶GHQ� ROGXNoD� E�\�NW�U�� %LOJL� LúDUHWL� G�W�� �����¶GH�
J|VWHULOGL÷L� úHNLOGH�%36.�PRG�ODV\RQX� LOH�PRG�OH� HGLOPHNWHGLU��%36.� LOH�PRG�OH� HGLOPLú�
LúDUHW��

��FRV����� WIWG$WP FF S �����
LOH�LIDGH�HGLOLU��
����� HúLWOL÷LQGHNL�$F YH�IF VÕUDVÕ\OD�%36.�PRG�ODV\RQX�WDúÕ\ÕFÕVÕQÕQ�JHQOL÷L�YH�IUHNDQVÕGÕU��
<D\ÕOÕ�VSHNWUXPD�JHoPHN�LoLQ�PRG�OHOL�LúDUHW�31�NRGX�LOH�oDUSÕOÕU��

��
���� FQ7WKQ31W31 � ¦f
f�

������

31�W��NRGXQXQ�PDWHPDWLNVHO�LIDGHVL������¶WH��%36.�PRG�OHOL�LúDUHW�LOH�31�W��NRGXQXQ�oDUSÕP�
LúOHPL�LVH������¶GH�YHULOPHNWHGLU�� `^ ����� ���Q31 YH�K�W��ELULP�JHQOLNOL�GLNG|UWJHQ�GDUEHGLU��

F7 LVH�K�W��QLQ ELULP�GDUEH�V�UHVLGLU��
9HULFLGHQ�J|QGHULOHFHN�\D\ÕOÕ�LúDUHW�RODQ�V�W��

������ W31WPWV  �����D��
��FRV������� WIW31WG$WV FF S �����E��

ùHNOLQGH�HOGH�HGLOLU�� �����D�YH�����E�¶�GH� IF WDúÕ\ÕFÕ� IUHNDQVÕ�VLPJHOHU��6RQXo�RODUDN�HQ�JHQHO�
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IRUPX\OD��
����FRV��� WWI$WV FF -S � �����

LOH LIDGH�HGLOLU��%XUDGD� ��W- PRG�ODV\RQOX�LúDUHWLQ�ID]ÕQÕ�J|VWHUPHNWHGLU��
+HUKDQJL�ELU� W GH÷HUL� LoLQ� ����� r W31WP RODFD÷ÕQGDQ�V�W��DúD÷ÕGDNL�úHNLOGH�G�]HQOHQHELOLU��
%XQD J|UH�� ��W- ¶QLQ�DODFD÷Õ�GH÷HUOHU��

®̄­  � 
  
S-

-
�������

��������
WLNHQW31WP
WLNHQW31WP �����

RODFDNWÕU�� ùHNLO� ���¶GH� ELU� YHUL� LúDUHWLQ� %36.� LOH� PRG�OH� HGLOLS�� \D\ÕOÕ� VSHNWUXPD� JHoLúL�
J|VWHULOPLúWLU��

ùHNLO�����%36.
OÕ�&'0$
OL�LúDUHW��

��� 6LVWHP�0DUMÕ�
&'0$�KDEHUOHúPH�VLVWHPOHUL�\D\ÕOÕ�VSHNWUXPX�NXOODQPDODUÕQGDQ�GROD\Õ�J�U�OW�\H�YH�ER÷XFX�
LúDUHWOHUH� NDUúÕ� 31�NRGX�X]XQOX÷XQXQ� VD÷ODGÕ÷Õ� ND]DQo� RUDQÕQFD� GD\DQÕNOÕGÕUODU��%X�ND]DQo�
3*G%���31�NRGXQXQ�FKLS�KÕ]ÕQÕQ�PG�OHOL�LúDUHWLQ�ELW�KÕ]ÕQD�RUDQÕ�LOH�KHVDSODQPDNWDGÕU���%XQD�
³VLVWHP�PDUMÕ´�GHQLOPHNWHGLU��3*G%�LIDGHVL������¶GH�YHULOPHNWHGLU����
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@�>�� EFG% UU/RJ3*  G% ������
6LVWHP�PDUMÕ�LVH��������HúLWOL÷LQGHNL�JLEL�KHVDSODQPDNWDGÕU���
(÷HU� 31� NRGX� X]XQOX÷X� �� ROXUVD� 3*G%� �����G%� ROXUNHQ�� �� ELW� X]XQOXNOX� 31� NRGX�
NXOODQÕOGÕ÷ÕQGD�3*G%������ G%�RODUDN�KHVDSODQPDNWDGÕU��
6LVWHP PDUMÕ��

ORJ�(E�-���3*��ORJ��-PDUJLQBG%  �������
IRUP�O��LOH�KHVDSODQÕU��
�����¶GH�(E ELW�HQHUMLVLQL��- LVH VLVWHPH�NDUÕúDQ�ER÷XFX�LúDUHWLQ�J�F�Q��EHOLUWPHNWHGLU��6LVWHPH�
NDUÕúWÕUÕODQ�ER÷XFX�LúDUHWLQ�J�F�Q�Q�ELW�HQHUML�J�F�QH�RUDQÕ�� E(- � ���-65��MDPPLQJ�WR�VLJQDO�
UDWLR��ER÷XFX�LúDUHW�LúDUHW�RUDQÕ��RODUDN�LVLPOHQGLULOPHNWHGLU���
%X WH]GH� ,(((�VWDQGDUWODUÕQGD�\D\ÕOÕ�VSHNWUXP�LOHWLPLQLQ�EHQ]HWLPL�JHUoHNOHQPLúWLU��dL]HOJH�
���¶GH ,(((� VWDQGDUWODUÕ� YHULOPHNWHGLU�� %X� QHGHQOH� GH� 31� NRGXQXQ� X]XQOX÷X� ��� RODUDN�
VHoLOPLúWLU��%XQXQ�VRQXFXQGD�VLVWHPGH������G%¶OLN�J�U�OW�\H�NDUúÕ�ED÷ÕúÕNOÕN�VD÷ODPDNWDGÕU��
*�U�OW�\H� YH� ER÷XFX� LúDUHWOHUH� NDUúÕ� RODQ� EX� ED÷ÕúÕNOÕN� \�NVHN� J�oO�� ER÷XFX� LúDUHWOHU� LoLQ�
\HWHUVL]�NDODFDN�YH�'6�<6�WHNQL÷L�J�U�OW��YH�ER÷XFX�LúDUHWOHUL�VLVWHPGHQ�oÕNDUPD�GD�EDúDUÕVÕ]�
RODFDNWÕU�� %X� WH]GH� ER÷XFX� LúDUHWLQ� J�F�Q�Q� LúDUHWLQ� J�F�QGHQ� ��G%� YH� ��G% NDGDU� ID]OD�
ROGX÷X GXUXPGD� �-65 ��G% YH -65 ��G% LNHQ� .6)'� NXOODQDQ� ELU� \|QWHP� |QHULOPLúWLU��
$QFDN VLVWHP�� VLVWHP� PDUMÕ� \DUGÕPÕ\OD� NHQGL� EDúÕQD� ER÷XFX� LúDUHWL� oÕNDUDELOL\RUVD�� .6)'�
LúOHPL�\DSÕOPDPDNWDGÕU���

dL]HOJH�����,(((�������E�6WDQGDUWODUÕ�
9HUL +Õ]Õ� .RG�YH�.RG�

8]XQOX÷X� 0RG�ODV\RQ 6HPERO�2UDQÕ %LW�6HPERO�

� 0ESV� ����%DUNHU�NRG�� %36.� ��0VSV� ��
� 0ESV� ����%DUNHU�NRG�� 436.� ��0VSV� ��
����0ESV� ���&&.�� 436.� ������0VSV� ��
���0ESV� ���&&.�� 436.� ������0VSV� ��
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���� .DQDO�<DSÕVÕ�
.DEORVX]� KDEHUOHúPHGH�� NDQDOODU� ³oRN� \ROOX� \D\ÕOPDOÕ� YH� V|Q�POHPHOL´� RODUDN� WDQÕPODQÕU��
6|Q�POHPHQLQ�J|QGHULOHQ�LúDUHWLQ�ELQDODUD�oDUSPDVÕQGDQ�GROD\Õ�ROXúDQ�\D\ÕOPD��VDoÕOPD�JLEL�
HWNLOHUGHQ�YH�KDYD�NRúXOODUÕQD�ED÷OÕ�RODUDN�ROXúWX÷X�NDEXO�HGLOLU��<DQVÕ\DQ�YH�VDoÕODQ�GDOJDODU�
DOÕFÕ\D�JHFLNHUHN�JHOHFHN��EX�QHGHQOH�DOÕFÕGD�D\QÕ�LúDUHWLQ�JHFLNPLú�ELUoRN�NRS\DVÕ�RODFDNWÕU��
$OÕQDQ� G�]� V|Q�POHPHOL� LúDUHWLQ� ]DUIÕQÕQ� ]DPDQD� J|UH� LVWDWLVWLNVHO� GH÷LúLPLQL� WDQÕPODPDN�
LoLQ� NDEORVX]� UDG\R� NDQDOODUÕQGD� \D\JÕQ� RODUDN� 5D\OHLJK� YH� 5LFLDQ� GD÷ÕOÕPODUÕ� NXOODQÕOÕU�
>5DSSDSRUW�� ����@�� 6LVWHPLQ� SHUIRUPDQV� GH÷HUOHQGLUPHVLQL� GR÷UX� RODUDN� \DSÕODELOPHVL� LoLQ�
KDEHUOHúPH�RUWDPÕQÕQ�JHUoHN�ELU�RUWDP�JLEL�PRGHOOHQPHVL�JHUHNLU���

�D��
�

�E��

ùHNLO ����5D\OHLJK�YH�5LFLDQ�.DQDO�PRGHOL���D��'R÷UXGDQ�\RO�\RN��5D\OHLJK�NDQDO���E��'R÷UXGDQ�\RO�YDU��GL÷HU�\ROODUD�EDVNÕQ�RODQ�EX�\RO�QHGHQL\OH�5LFLDQ�.DQDO�>0DWKZRUNV@��
$OÕFÕ�YHULFL\L�GR÷UXGDQ�J|UP�\RUVD�YH�oRN�\ROOX�\D\ÕOÕPÕQ�JHUoHNOHúWL÷L�RUWDPGD�KHUKDQJL�ELU�
\RO� GL÷HULQH� EDVNÕQ� GH÷LOVH�� E|\OH� ELU� NDQDO� LoLQ� HQ� L\L�PRGHO� ³5D\OHLJK� NDQDO´� LNHQ�� GL÷HU�
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\ROODUD� J|UH� EDVNÕQ� ELU� \RO� YDU� LVH� EX� GXUXPGD� NDQDO� LoLQ� HQ� L\L� PRGHO� ³5LFLDQ� NDQDO´�
ROPDNWDGÕU�>5DSSDSRUW������@���
%X WH]GH� oRN� \ROOX� ELU� KDEHUOHúPH� ROGX÷X� YH� EX� \ROODUÕQ� KLo� ELULQLQ� ELU� GL÷HULQH� EDVNÕQ�
ROPDGÕ÷Õ�YDUVD\ÕPÕ�NDEXO�HGLOPHNWHGLU��%X�QHGHQOH�GH�NDQDOODU�5D\OHLJK�V|Q�POHPHOL�NDQDO�
LOH PRGHOOHQPLúWLU�� øNL�GLN�JDXVV�J�U�OW��LúDUHWLQLQ�WRSODPÕQÕQ�]DUIÕ�EL]H�5D\OHLJK�GD÷ÕOÕPÕQÕ�
YHUPHNWHGLU��������HúLWOL÷LQGH�5D\OHLJK�GD÷ÕOÕPÕ�YHULOPLúWLU��
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5D\OHLJK�GD÷ÕOÕPOÕ�ELU�NDQDOGD�LOHWLOHQ�ELU�LúDUHWLQ�]DUIÕQÕQ�]DPDQD�ED÷OÕ�RODUDN�GH÷LúLPL�ùHNLO�
���¶GH� J|VWHULOPLúWLU�� <DSÕODQ� EHQ]HWLPOHUGH� NXOODQÕODQ� 5D\OHLJK� NDQDO� PRGHOLQGH� LúDUHWLQ�
���� IDUNOÕ� \ROGDQ� DOÕFÕ\D� JHOGL÷L�� DUDo� KÕ]ÕQÕQ� ��NP�VD ROGX÷X YH� WDúÕ\ÕFÕ� IUHNDQVÕQÕQ�
���0+] ROGX÷X NDEXO�HGLOPLúWLU���

ùHNLO�����5D\OHLJK�NDQDOGD��WDúÕ\ÕFÕ�IUHNDQVÕ����0+] RODQ�ELU�LúDUHWLQ�]DUIÕQÕQ�GH÷LúLPL���
%X�WH]GH��VLVWHPH�N|W��QL\HWOL�NLúLOHU�WDUDIÕQGDQ�ER÷XFX�LúDUHWOHULQ�NDUÕúWÕUÕOGÕ÷Õ�ELU�KDEHUOHúPH�
VLVWHPL�ùHNLO����¶GHNL�JLEL�WDVDUODQPÕúWÕU��
�



��

ùHNLO�����7DVDUODQDQ�KDEHUOHúPH�VLVWHPL��

��� $OÕFÕGD�*HUoHNOHúWLULOHQ�=DPDQ�)UHNDQV�øúDUHW�øúOHPH�
øúDUHWOHULQ� .6)'¶VL� DOÕQDUDN�� HOGH� HGLOHQ� .6)'� LPJHVLQGH� DOÕFÕGD� DOÕQDQ� WRSODP� LúDUHWLQ�
HQHUMLVLQLQ� ]DPDQ� YH� IUHNDQVWD� QDVÕO� GD÷ÕOGÕ÷Õ� ELOJLVL� HOGH� HGLOLU�� <D\ÕOÕ� L]JH� KDEHUOHúPH�
WHNQL÷L� LOH� PRG�OH� HGLOHQ� LúDUHW�� JHQLú� ELU� EDQGD� \D\ÕOGÕ÷Õ� LoLQ� J�o� \R÷XQOX÷X� ROGXNoD�
G�úPHNWH� YH� LúDUHW� J�U�OW�\H� EHQ]HPHNWHGLU�� 6LVWHPH� NDUÕúWÕUÕODQ� ER÷XFX� LúDUHW� LVH�� ER]PD�
DPDFÕQGDQ� GROD\Õ� ROGXNoD� NXYYHWOL� RODUDN� VLVWHPH� YHULOPHNWHGLU�� %XQD� HN� RODUDN�� ER÷XFX�
LúDUHWLQ� HQHUML� ELOJLVL� GH� .6)'� LPJHVLQGHQ� J|U�OHELOPHNWHGLU�� %X� QHGHQOH� WRSODP� LúDUHWLQ�
.6)'� LPJHVLQH�EDNÕOGÕ÷ÕQGD��ER÷XFX� LúDUHWLQ�EXOXQGX÷X�E|OJH�EDVNÕQ�RODUDN�J|U�O�U��ùHNLO�
��� DOÕFÕ\D�JHOHQ�LúDUHWLQ�.6)'�LPJHVLGLU�YH�LPJHGHNL�EH\D]�E|OJHOHU�VLVWHPH�NDUÕúDQ�ER÷XFX�
LúDUHWLQ�HQHUMLVLQL�J|VWHUPHNWHGLU�����

ùHNLO�����d|US�WLSL�ER÷XFX�LúDUHWLQ�DUDOÕNODUOD�NDUÕúWÕ÷Õ�ELU�'6�<6�KDEHUOHúPH�VLVWHPLQGH�DOÕFÕ\D�JHOHQ�LúDUHWLQ�.6)'¶VL��
øPJHGH� EDVNÕQ� RODUDN� J|U�OHQ� EH\D]� E|OJHOHU� KDULFLQGH� oRN� G�ú�N� JHQOLNOL�� \HU� \HU� EH\D]�
GDOJDODQPDODU� GD� J|U�OPHNWHGLU�� %X� GDOJDODQPDODU� YHUL� J|VWHUPHNWHGLU�� $PDFÕPÕ]� ER÷XFX�
LúDUHWLQ� VSHNWUDO� |]HOOLNOHULQL� EHOLUOHPHN� ROGX÷XQGDQ� EDVNÕQ� RODUDN� J|U�OHQ� EH\D]� E|OJH\L�
GL÷HUOHULQGHQ� D\ÕUPDN� JHUHNLU�� %XQXQ� LoLQGH� .6)'� LPJHVL� ELU� HúLN� GH÷HU� NXOODQÕODUDN�
HúLNOHQLU��%XUDGD�\DSÕODQ�LúOHP�HúLN�RODUDN�EHOLUOHQHQ�SLNVHO�GH÷HULQGHQ�E�\�N�SLNVHOOHUL�µ�¶��
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N�o�N�RODQODUÕ� LVH� µ�¶ GH÷HUL�YHUPHNWLU��%X�úHNLOGH�HOGH� HGLOHQ� LPJH�� YH��¶OHUGHQ�ROXúWX÷X�
LoLQ µúDEORQ�LPJH¶�RODUDN�DGODQGÕUÕOÕU��6HoLOHQ�HúLN�GH÷HU�.6)'�LPJHVLQLQ�HQ�E�\�N�GH÷HULQLQ�
���¶LQH� NDUúÕOÕN� JHOHFHN� úHNLOGH� VHoLOPLúWLU�� %|\OHFH� ER÷XFX� LúDUHWLQ� NDSODGÕ÷Õ� E|OJH�
EHOLUOHQPLú� ROXU��(OGH� HWWL÷LPL]� úDEORQ� LPJH�� YH��¶ODUGDQ� ROXúWX÷X� LoLQ� EL]H� ER÷XFX� LúDUHW�
KDNNÕQGD� GR÷UX� ELOJLOHU� YHUPH]�� %R÷XFX� LúDUHWLQ� NHVWLULPLQL� HOGH� HGHELOPHN� LoLQ�� DOÕFÕGD�
DOÕQDQ�LúDUHWLQ�.6)'�LPJHVLQGHQ��úDEORQ�LPJH\H�DLW�JHUoHN�GH÷HUOHU�DOÕQÕU��%X�úHNLOGH�VLVWHPH�
NDUÕúWÕUÕODQ�ER÷XFX�LúDUHWLQ�]DPDQ�IUHNDQV�GD÷ÕOÕPÕQÕQ�NHVWLULPL�HOGH�HGLOPLú�ROXU���

ùHNLO�����ùHNLO����¶GHQ�HúLNOHQHUHN�HOGH�HGLOHQ�úDEORQ�LPJH��
%DúND�ELU�GH\LúOH��HúLN�GH÷HU�DOPD�LOH�ROXúWXUXODQ�LPJHGHQ�ER÷XFX�LúDUHWLQ�.6)'�LPJHVLQGH�
EXOXQGX÷X�NRRUGLQDWODU�HOGH�HGLOLUNHQ��DVÕO�.6)'�LPJHVLQGHQ�EX�NRRUGLQDWODUD�NDUúÕOÕN�JHOHQ�
JHUoHN� GH÷HUOHUL� HOGH� HGLOPHNWHGLU�� %X� úHNLOGH� ROXúWXUXODQ� LPJHQLQ� WHUV� .6)'¶VL�
KHVDSODQGÕ÷ÕQGD� ER÷XFX� LúDUHWLQ� ]DPDQ�JHQOLN� GH÷LúLPL� HOGH� HGLOPHNWHGLU�� 6LVWHPH� NDUÕúDQ�
ER÷XFX LúDUHW� LOH� NHVWLULPL� \DSÕODQ� ER÷XFX� LúDUHWLP� PDNVLPXP� GH÷HUOHULQLQ� RUDQÕ� ùHNLO�
���¶GHQ� GH� J|U�OHELOHFH÷L� JLEL� ���� LOH ���� DUDVÕQGD� GH÷LúPHNWHGLU�� %X� RUDQODUGDQ� GD�
DQODúÕODFD÷Õ�JLEL��ER÷XFX�LúDUHW�LoLQ�\DSÕODQ�NHVWLULP�ROGXNoD�EDúDUÕOÕGÕU���
$OÕFÕGD� YHUL\L� WHNUDU� HOGH� HGHELOPHN� LoLQ� NHVWLULPL� \DSÕODQ� ER÷XFX� LúDUHW�� � �L W� � WRSODP�
LúDUHWWHQ�oÕNDUÕOÕU���

������ WLWNWV �� � ������

�������HúLWOL÷LQGH�� ��WV� J|QGHULOPHN�LVWHQHQ�LúDUHW�RODQ�V�W�¶QLQ�NHVWLULPL��N�W��LVH DOÕFÕGD�DOÕQDQ�
WRSODP LúDUHWL�J|VWHUPHNWHGLU��ùHNLO����¶GH�EX�oÕNDUPD�LúOHPL�J|VWHULOPLúWLU���������HúLWOL÷L�LOH�
HOGH� HGLOHQ� LúDUHW� 31� NRGX� LOH� oDUSÕODUDN� IUHNDQVWD� \D\ÕOÕ� KDOGH� RODQ� LúDUHWLQ� �]HULQGHNL�
\D\ÕOPD�HWNLVL�oÕNDUÕOÕU��%36.�GHPRG�ODV\RQX�LOH�GH�J|QGHULOHQ�YHULQLQ�NHVWLULPL�HOGH�HGLOLU��
%ROXP 9,¶GD� GHWD\ODQGÕUÕODQ� EHQ]HWLPOHUGH� YHULOHULQ� GR÷UXOXN� RUDQÕ� KHVDSODQGÕ÷ÕQGD� EX�
EDúDUÕPÕQ�����LOH������DUDVÕQGD�GH÷LúWL÷L�J|]OHPOHQPLúWLU��
�



��

� ��� ���� ���� ���� ����
��

����

�

���

�

6LVWHPH�HNOHQHQ�ERJXFX�LVDUHW
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6LVWHPH�HNOHQHQ�ERJXFX�LVDUHWLQ�NHVWLULPL

�

ùHNLO ����6LVWHPH�HNOHQHQ�ER÷XFX�LúDUHW�LOH�ER÷XFX�LúDUHWLQ�NHVWLULPL��
%X WH]GH� VLVWHPH� HNOHQHQ� HQ� WHPHO� ER÷XFX� LúDUHW�� GXUD÷DQ� ROPD\DQ� o|US� YH� WRQ� LúDUHWOHUL�
RODUDN�VHoLOPLúWLU��dRN�ELOHúHQOL�ELU�o|US�LúDUHWLQLQ�HQ�JHQHO�IRUPX�DúD÷ÕGDNL�JLELGLU��
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������¶GHNL�� DN� � WN YH� EN SDUDPHWUHOHUL� ER÷XFX� o|US� LúDUHWOHULQLQ� LoHUGL÷L� ELOHúHQOHUL� LIDGH�
HWPHNWHGLU�YH�VÕUDVÕ\OD�o|US�RUDQÕ�LOH�o|US�LúDUHWLQLQ�]DPDQ�IUHNDQV�E|OJHVLQGHNL�PHUNH]LQLQ�
]DPDQ�YH� IUHNDQV�NRQXPODUÕQÕ�J|VWHUPHNWHGLU��%R÷XFX� L�W�� LúDUHWL��N WDQH�o|US�ELOHúHQLQGHQ�
ROXúPDNWDGÕU��
%X WH]GH� WDVDUODQDQ� KDEHUOHúPH� VLVWHPLQGH�� EHQ]HWLPOHUGH� NDQDOGD� LOHWLOPHNWH� RODQ� LúDUHWH�
HNOHQHQ� ER÷XFX� LúDUHWLQ� ELWWL÷L� \HUGHQ� WHNUDU� EDúOD\DFDN� úHNLOGH� IUHNDQV� DUDOÕ÷ÕQÕ� V�S�UHQ�
DUGÕúÕN�o|USOHU�YH�WRQ�LúDUHWOHUL�ROGX÷X�YDUVD\ÕOPÕúWÕU��
6LVWHPH�NDUÕúDQ�o|US�WLSL�ER÷XFX�LúDUHWLQ�]DPDQ�E|OJHVLQGHNL�J|VWHULPL�ùHNLO����¶GHNL�JLELGLU��
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�D���������������������������������������������������������������������E��
ùHNLO�����6LVWHPH�NDUÕúWÕ÷Õ�YDUVD\ÕODQ�ER÷XFX�LúDUHW���D��WHN�ELOHúHQOL���E��LNL�ELOHúHQOL��

$UND DUND\D�HNOHQHUHN�ROXúWXUXODQ�ER÷XFX�LúDUHWLQ�]DPDQ�E|OJHVLQGHNL�J|VWHULPL�ùHNLO����¶GD��
EX LúDUHWH�DLW�]DPDQ�IUHNDQV�J|VWHULPL�LVH�ùHNLO�����¶GD�YHULOPLúWLU��

ùHNLO�����6LVWHPH�NDUÕúWÕ÷Õ�YDUVD\ÕODQ�ER÷XFX�LúDUHWLQ�LOHWLOPHN�LVWHQHQ�LúDUHWH�V�UHNOL�RODUDN�
YHULOPHVL��

ùHNLO� ���¶GD� ER÷XFX� LúDUHWLQ� LON� ���� |UQH÷L� J|VWHULOPHNWHGLU� YH� KHU� ELU� ER÷XFX� LúDUHW�
JHoWLNWHQ�VRQUD�VLVWHPH�WHNUDU�YHULOPHNWHGLU��%R÷XFX�LúDUHWLQ�GROXOXN�ERúOXN�RUDQÕ����¶G�U���



��

ùHNLO������ùHNLO����¶GDNL�LúDUHWLQ�.6)'¶VL��
$\QÕ� úHNLOGH� VLVWHPH� YHULOHQ� WRQ� WLSL� ER÷XFX� LúDUHWLQ� ]DPDQ� E|OJHVLQGHNL� J|VWHULPL� ùHNLO�
����¶GHNL� JLELGLU�� $UND� DUND\D� HNOHQHUHN� ROXúWXUXODQ� WRQ� WLSL� ER÷XFX� LúDUHWLQ� ]DPDQ�
E|OJHVLQGHNL� J|VWHULPL� LVH� ùHNLO� ����¶GH� YH� EX� LúDUHWH� DLW� ]DPDQ�IUHNDQV� J|VWHULPL� ùHNLO�
����¶GH�YHULOPLúWLU��

ùHNLO������6LVWHPH�NDUÕúWÕ÷Õ�YDUVD\ÕODQ�WRQ�WLSL�ER÷XFX�LúDUHW��

ùHNLO������6LVWHPH�NDUÕúWÕ÷Õ�YDUVD\ÕODQ�WRQ�WLSL�ER÷XFX�LúDUHWLQ�LOHWLOPHN�LVWHQHQ�LúDUHWH�V�UHNOL�RODUDN YHULOPHVL��



��

ùHNLO������ùHNLO�����¶GHNL�LúDUHWLQ�.6)'¶VL��
/LWHUDW�UGH�� VLVWHPH� NDUÕúWÕUÕODQ� ER÷XFX� LúDUHWLQ� J�F�QH� ED÷OÕ� RODUDN� WDVDUODQDQ� VLVWHPOHULQ�
EDúDUÕPÕQÕQ� G�úW�÷�� J|U�OP�úW�U� YH� JHQHOOLNOH� -65 ��G% LoLQ�%(5�RUDQODUÕ� KHVDSODQPÕúWÕU�
>$PLQ� ����@�� %X� WH]GH�� WDVDUODQDQ� VLVWHPGH�� ER÷XFX� LúDUHWLQ� LOHWLOHQ� LúDUHWWHQ� ��G%� GDKD�
J�oO��ROGX÷X��-65 ��G%� GXUXP�LoLQ�����LOH������DUDVÕQGD�EDúDUÕP�VD÷ODPDNWDGÕU��
%X VLVWHPGH�ER÷XFX�LúDUHWLQ�J�F��DUWWÕNoD�HQHUML�\R÷XQOX÷X�DUWPDNWD��EX�GD�.6)'�LPJHVLQLQ�
\D\ÕOPDVÕQD� VHEHS� ROPDNWDGÕU�� %X� QHGHQOH� ��G%� GHQ� ID]OD� RODQ� ER÷XFX� LúDUHW� J�oOHUL� LoLQ�
EDúDUÕP� G�úPHNWHGLU�� %HQ]HWLP� VRQXoODUÕ� %|O�P� 9¶GH� WDEORODU� úHNOLQGH� VXQXOPXúWXU��
dDOÕúWÕUÕODQ�SURJUDPÕQ�DOJRULWPDVÕ�(N��¶GH�YHULOPLúWLU��



��

��� %(1=(7ø0/(5�
%X E|O�PGH��%|O�P�9¶GH�WDQÕWÕODQ�VLVWHPLQ�IDUNOÕ� LúDUHW�J�U�OW��RUDQODUÕ��615��LoLQ�ELW�KDWD�
RUDQÕ� �%(5�� YH� IDUNOÕ� ER÷XFX� LúDUHW� J�oOHULQGHNL� �-65�� ELW� KDWD� RUDQODUÕQÕQ� ELOJLVD\DU�
EHQ]HWLPOHUL� YHULOPHNWHGLU�� %X� EHQ]HWLPOHU� ER÷XFX� LúDUHWLQ� WRQ� LúDUHWL� YH� o|US� LúDUHWL�
ELoLPLQGH� ROPDVÕ� GXUXPODUÕ� LoLQ� D\UÕ� RODUDN� J|VWHULOPHNWHGLU�� 3URJUDPGD� NXOODQÕODQ�
SDUDPHWUHOHU�dL]HOJH����¶GHNL�JLELGLU��

dL]HOJH�����%HQ]HWLPOHULQ�ROXúWXUXOGX÷X�SURJUDP�SDUDPHWUHOHUL�
3DUDPHWUH� 'H÷HU�
'DWD JHQOL÷L� ��YH���
31�JHQOL÷L� ����
31�X]XQOX÷X� ���

%36.�PRG�ODV\RQXQGD�NXOODQÕODQ�VHPERO�VD\ÕVÕ� �� ������YH����

dL]HOJH� ���¶GH� LOHWLPLQ� JHUoHNOHúWLULOHFH÷L� NDQDO� PRGHO� SDUDPHWUHOHUL� YHULOPLúWLU�� $OÕFÕ\D�
\DQVÕPDODUGDQ� YH� NÕUÕOPDODUGDQ� GROD\Õ� LúDUHWLQ� ����� IDUNOÕ� \ROGDQ� JHOHQ� JHOGL÷L� NDEXO�
HGLOPLúWLU���

dL]HOJH�����øOHWLPLQ�JHUoHNOHúWL÷L�NDQDO�SDUDPHWUHOHUL�
3DUDPHWUH� 'H÷HU�
.DQDO�W�U�� 5D\OHLJK�NDQDO�

dRNOX�\RO�VD\ÕVÕ� �����
7DúÕ\ÕFÕ�IUHNDQVÕ� ����0+]�

$UDo�KÕ]Õ� ���NP�VD�

dL]HOJH�����.6)'�SDUDPHWUHOHUL�
3DUDPHWUH� 'H÷HU�
.XOODQÕODQ�3HQFHUH� +DQQLQJ�
3HQFHUH�X]XQOX÷X� ����
3HQFHUH�ND\GÕUPD�DGÕPÕ� ��



��

dL]HOJH� ���¶GH� ER÷XFX� LúDUHWLQ� NHVWLULPLQGH� NXOODQÕODQ� .6)'� \|QWHPLQLQ� SDUDPHWUHOHUL�
YHULOPHNWHGLU��

dL]HOJH�����5D\OHLJK�NDQDOGD�DOÕFÕ�LOH�YHULFL�DUDVÕQGDNL�oRNOX�\RO�VD\ÕVÕQD�J|UH�EDúDUÕP�����
dRNOX�\RO�VD\ÕVÕ� %DúDUÕP�����

���� �������
����� ������
������ ������

7DVDUODQDQ�VLVWHPGH�NXOODQÕODQ�5D\OHLJK�NDQDOÕQ�oRNOX�\RO�VD\ÕVÕQD�ED÷OÕ�YHULQLQ�GR÷UX�RODUDN�
DOÕQPD� EDúDUÕPÕ� dL]HOJH� ���¶GH� VXQXOPXúWXU� �615� �G%�� 7H]� oDOÕúPDVÕQGD� \DSÕODQ�
EHQ]HWLPOHU� oRNOX� \RO� VD\ÕVÕQÕQ� ���� ROGX÷X� GXUXP� LoLQ� JHUoHNOHQPLúWLU�� dL]HOJHGHQ� GH�
J|U�OG�÷�� JLEL� \RO� VD\ÕVÕQÕQ� DUWPDVÕ� YHULQLQ� DOÕFÕGD� GR÷UX� RODUDN� DOÕQPDVÕ� ROXPVX]� \|QGH�
HWNLOHPHNWHGLU��
<DSÕODQ�EHQ]HWLPOHULQ�GR÷UXOX÷XQXQ� JHUoHNoL�ROPDVÕ� LoLQ� W�P�|UQHNOHU���� ELW� LWHUDV\RQ� LOH�
SURJUDP�NRúWXUXOPXúWXU��<DSÕODQ� EHQ]HWLPOHUGH� YHULQLQ� KHU� ELU� ELWL� LoLQ� NXOODQÕODFDN�%36.�
PRG�ODV\RQXQGDNL�VHPERO�VD\ÕVÕQÕQ�EDúDUÕPÕ�GR÷UXGDQ�HWNLOHGL÷L�J|]OHQPLúWLU���
*�U�OW� YH� NDQDO� HWNLOHUL� J|]� DUGÕ� HGLOGL÷LQGH�� VLVWHPLQ� ER÷XFX� LúDUHW� oÕNDUPDGDNL� EDúDUÕPÕ�
dL]HOJH����¶WH�YHULOPLúWLU��
dL]HOJH� ���� YH� ���¶QÕQ� KHVDEÕQGD� ER÷XFX� LúDUHWLQ� J�F��� YHULQLQ� J�F�QGHQ� ��G%� ID]ODGÕU��
dL]HOJH����¶GDQ� J|U�OG�÷�� JLEL� VLVWHPLQ�ER÷XFX� LúDUHW� NHVWLULP�EDúDUÕPÕ�ROGXNoD� \�NVHNWLU��
%XUDGDQ�NDQDO�HWNLVLQLQ�EX�VLVWHP��]HULQGHNL�ER]XFX�HWNLVL�J|U�OPHNWHGLU��

dL]HOJH�����*�U�OW��YH�NDQDO�]D\ÕIODWPDVÕQÕQ�ROPDGÕ÷Õ�GXUXPGD�VLVWHPLQ�ER÷XFX�LúDUHW�oÕNDUPD�EDúDUÕPÕ�����

d|US WLSL�ER÷XFX�LúDUHW�7RQ�WLSL�
ER÷XFX�LúDUHW� 7HN�ELOHúHQOL� dLIW�ELOHúHQOL�

)V�IG �� ����� �������� ��������
)V�IG �� ����� �������� ��������



��

dL]HOJH�����.DQDO�]D\ÕIODWPDVÕQÕQ�ROPDGÕ÷Õ�VDGHFH�JDXVV�J�U�OW�V��HNOHQPLú�GXUXPGD�VLVWHPLQ�ER÷XFX�LúDUHW�oÕNDUPD�EDúDUÕPÕ������

615��G%� ���� ��� ��� ���� ��� ��� ���
%DúDUÕP���� ����� ����� ��� ��� ��� ��� ���

���� %R÷XFX�øúDUHWLQ�7RQ�øúDUHWL�2OGX÷X�'XUXP�
7RQ LúDUHWL�ELoLPLQGH�RODQ�ER÷XFX�LúDUHWOHU�GXUD÷DQ�LúDUHWOHUGLU��7HN�ELU�IUHNDQV�ELOHúHQLQGHQ�
ROXúXUODU��%X�WH]GH�NXOODQÕODQ�WRQ�LúDUHWLQLQ�IUHNDQVÕ��7D]HED\�YH�$NDQVX¶QXQ�oDOÕúPDODUÕQGD�
ROGX÷X�JLEL����� UDG\DQ�RODUDN�VHoLOPLúWLU��$QFDN�RQODUÕQ�oDOÕúPDODUÕQGD�615�%(5�YH�-65�
%(5 H÷ULOHUL�YHULOPHGL÷LQGHQ�SHUIRUPDQV�NDUúÕODúWÕUPDVÕ�\DSÕODPDPÕúWÕU��ùHNLO����¶GH�ER÷XFX�
LúDUHW��J|QGHULOPHN�LVWHQHQ�LúDUHWWHQ���� NDW J�oO��ROGX÷X�GXUXP�LoLQ�LúDUHW�J�U�OW��RUDQÕ�YH�
ELW KDWD� RUDQÕQÕQ� GH÷LúLPLQL� YHUPHNWHGLU�� %36.� PRG�ODV\RQX�� KHU� ELU� &'0$� YHULVLQH�
NDUúÕOÕN�LNL�VHPERO�NXOODQÕODUDN�JHUoHNOHúWLULOPLúWLU���

ùHNLO�����-65���G% LNHQ������UDG\DQ�IUHNDQVOÕ�NRVLQ�V�ER÷XFX�LúDUHWL�LoLQ�615�%(5�H÷ULVL��IV�IG ���
%36.� PRG�ODV\RQXQGD� NXOODQÕODQ� VHPERO� VD\ÕVÕQÕQ� DUWÕNoD� YHULFLGHQ� J|QGHULOHQ� LúDUHWLQ�
GR÷UX�RODUDN�DOÕQPD�\�]GHVL�DUWPDNWDGÕU���



��

ùHNLO�����-65���G% LNHQ����� UDG\DQ�IUHNDQVOÕ�NRVLQ�V�ER÷XFX�LúDUHWL�LoLQ�615�%(5�H÷ULVL��IV�IG ����
ùHNLO����¶GH�ER÷XFX� LúDUHWLQ�J|QGHULOPHN� LVWHQHQ� LúDUHWWHQ�����NDW�J�oO��ROGX÷X�GXUXP�LoLQ�
%(5� EHQ]HWLPL� JHUoHNOHQPLúWLU� �-65� ��G%�� <DSÕODQ� EHQ]HWLPOHUGH� 615� GH÷HULQLQ� G|UWWHQ�
E�\�N� ROGX÷X� GXUXPODUGD� %(5� �� RODUDN� KHVDSODQPÕú� DQFDN� EHQ]HWLPOHU� ORJDULWPLN� HNVHQ�
�]HULQGH�oL]LOGL÷L�LoLQ�EX�GH÷HUOHUH�DLW�%(5�GH÷HUOHUL�JUDILN��]HULQGH�J|VWHULOHPHPLúWLU���

ùHNLO�����-65���G% LNHQ����� UDG\DQ�IUHNDQVOÕ�NRVLQ�V�ER÷XFX�LúDUHWL�LoLQ�615±'R÷UXOXN�GH÷LúLPL��IV�IG ����



��

���� %R÷XFX�øúDUHWLQ�d|US�øúDUHW�2OGX÷X�'XUXP�
ùHNLO� ���¶GH� ER÷XFX� LúDUHW� J|QGHULOPHN� LVWHQHQ� LúDUHWWHQ� ���� NDW� J�oO�� ROGX÷X� GXUXP� LoLQ�
EHQ]HWLP�JHUoHNOHQPLúWLU� �-65���G%�� +HU� ELU� EHQ]HWLP�ER÷XFX� LúDUHWLQ� WHN� ELOHúHQOL� YH� LNL�
ELOHúHQOL� o|US� ROPDVÕ� GXUXPX� LoLQ� JHUoHNOHQPLúWLU��$\UÕFD�.6)'� LOH� ER÷XFX� LúDUHW� oÕNDUÕPÕ�
\|QWHPL�\DSÕOPDPD�GXUXPXQGD�ROXúDFDN�615�%(5�JUDIL÷L�GH�EX�E|O�PGH�YHULOPLúWLU���

dL]HOJH�����-65���G% LoLQ�IV�IG ��LNHQ�615�%(5�YH�%DúDUÕP�%(5�GH÷LúLPOHUL�
615� %DúDUÕP�

��� %(5

���� ������ �������
��� ������ �������
��� ������ �������
� ������ ������
� ���� ��

� ���� ��
��� ���� ��

dL]HOJH����¶GH�%36.�PRG�ODV\RQXQGD�KHU�ELU�ELW�LoLQ�� VHPERO NXOODQÕOGÕ÷ÕQGD��615¶D�J|UH�
%(5 GH÷LúLPL�YH�YHULQLQ�GR÷UX�RODUDN�DOÕQPD�EDúDUÕPÕ���� YHULOPLúWLU���

dL]HOJH�����-65���G% LoLQ�IV�IG ��LNHQ�.6)'�ER÷XFX�LúDUHW�oÕNDUÕP�WHNQL÷L�NXOODQÕOPDGÕ÷Õ�GXUXPGD 615�%(5�YH�%DúDUÕP�%(5�GH÷LúLPOHUL�
615 %DúDUÕP� %(5�
���� ������ ������
��� ������ ������
��� ������ ������
� ������ ������
� ������ ������

� ������ �����
��� ������ �����



��

dL]HOJH����¶GH�-65���G% LoLQ�IV�IG ��LNHQ .6)'�ER÷XFX�LúDUHW�oÕNDUÕP�WHNQL÷L�NXOODQÕOPDGÕ÷Õ�
GXUXPGD�VÕUDVÕ\OD�YHULQLQ�GR÷UX�RODUDN�DOÕQPD�EDúDUÕPÕ�����YH�ELW�KDWD�RUDQÕQÕQ�LúDUHW�J�U�OW��
RUDQÕQD�J|UH�GH÷LúLPOHUL�J|VWHULOPLúWLU����

ùHNLO�����-65���G% LNHQ�WHN�ELOHúHQOL�o|US�WLSL�ER÷XFX�LúDUHW�LoLQ�615±%(5�GH÷LúLPL��IV�IG ���
ùHNLO����¶GH��615¶ÕQ�� GHQ�VRQUDNL�GH÷HUOHUL�LoLQ�%(5�oL]LOPHPLúWLU��%XQXQ�QHGHQL�615¶ÕQ��
GHQ�E�\�N�ROPDVÕ� KDOLQGH� J|QGHULOHQ� W�P�ELWOHULQ� KDWDVÕ]� RODUDN� DOÕFÕGD� DOÕQPDVÕGÕU��*UDILN�
ORJDULWPLN� HNVHQH� oL]LOGL÷LQGHQ� VÕIÕU� GH÷HUOHUL� WDQÕPVÕ]� ROPDNWD� YH� oL]LOHPHPHNWHGLU�� %X�
GXUXP�LoLQ�GR÷UXOXN�EDúDUÕPÕ�ùHNLO����¶GH�YHULOPLúWLU���

ùHNLO�����-65���G%�LNHQ�WHN�ELOHúHQOL�o|US�WLSL�ER÷XFX�LúDUHW�LoLQ�615±'R÷UXOXN�GH÷LúLPL��IV�IG ���



��

ùHNLO�����-65���G%�LNHQ�WHN�ELOHúHQOL�ER÷XFX�LúDUHW�LoLQ�615�%(5�H÷ULVL��IV�IG ����

ùHNLO�����-65���G% LNHQ�LNL�ELOHúHQOL�ER÷XFX�LúDUHW�LoLQ�615�%(5�H÷ULVL��
ùHNLO� ���� YH� ���¶GH� ER÷XFX� LúDUHW�� J|QGHULOPHN� LVWHQHQ� YHULGHQ� ��G% GDKD� J�oO�� RODUDN�
VLVWHPH�YHULOGL÷LQGH��VÕUDVÕ\OD�WHN�ELOHúHQOL�o|US�YH�LNL�ELOHúHQOL�o|US�LúDUHWOHUL�LoLQ�615¶D�J|UH�
%(5 GH÷LúLPOHUL�oL]GLULOPLúWLU���
.6)'�LOH�ER÷XFX�LúDUHWLQ�oÕNDUÕPÕ�\|QWHPL�\DSÕOPDGDQ�DOÕQDQ�LúDUHW�GHPRG�ODV\RQ�LúOHPLQH�
WDEL WXWXOGX÷XQGD�EDúDUÕPÕQ�ROGXNoD�G�úW�÷��J|U�OPHNWHGLU��'6�<6�KHU�QH�NDGDU� J�U�OW�\H�
YH ER÷XFX�LúDUHWOHUH�NDUúÕ�J�oO��ROVD�GD��EX�J�o�VHYL\HGHNL�ER÷XFX�LúDUHW�LoLQ�\HWHUOL�ROPDGÕ÷Õ�



��

ùHNLO�����YH����¶GD�J|U�OPHNWHGLU��

ùHNLO�����-65���G%�LNHQ�WHN�ELOHúHQOL�ER÷XFX�LúDUHW�LoLQ�.6)'�LOH�ER÷XFX�LúDUHW�oÕNDUÕPÕ�\|QWHPL�NXOODQÕOPDGÕ÷Õ�GXUXPGD�615�%(5�H÷ULVL�

ùHNLO�����-65���G% LNHQ�LNL�ELOHúHQOL�ER÷XFX�LúDUHW�LoLQ�.6)'�LOH�ER÷XFX�LúDUHW�oÕNDUÕPÕ�\|QWHPL�NXOODQÕOPDGÕ÷Õ�GXUXPGD�615�%(5�H÷ULVL��
-65� RUDQÕ� ��G%
\H� \�NVHOWLOGL÷LQGH� �OLWHUDW�UGH� DQDOL]OHU� oR÷XQOXNOD� ��G%
\H� NDGDU�
\DSÕOPÕúWÕU�� EDúDUÕPÕQ� G�úW�÷�� J|]OHQPLúWLU�� ùHNLO� ����� YH� ����¶GH� -65� ��G% LNHQ�� WHN�
ELOHúHQOL�o|US�YH�LNL�ELOHúHQOL�o|US�LúDUHWOHUL�LoLQ�615¶D�J|UH�%(5�GH÷LúLPOHUL�YHULOPLúWLU���



��

ùHNLO������-65���GE WHN�ELOHúHQOL�ER÷XFX�LúDUHW�LoLQ�615�%(5�H÷ULVL��

ùHNLO������-65���G% LNL�ELOHúHQOL�LNL�ELOHúHQOL�ER÷XFX�LúDUHW�LoLQ�615�%(5�H÷ULVL��



��

ùHNLO������-65���G% LNHQ�WHN�ELOHúHQOL�ER÷XFX�LúDUHW�LoLQ�.6)'�LOH�ER÷XFX�LúDUHW�oÕNDUÕPÕ�\|QWHPL�NXOODQÕOPDGÕ÷Õ�GXUXPGD�615�%(5�H÷ULVL��

ùHNLO������-65���G% LNL ELOHúHQOL�ER÷XFX�LúDUHW�LoLQ�.6)'�LOH�ER÷XFX�LúDUHW�oÕNDUÕPÕ�\|QWHPL�NXOODQÕOPDGÕ÷Õ�GXUXPGD�615�%(5�JUDIL÷L��
ùHNLO� ������ ����¶GH� -65� ��G% LoLQ�� EX� WH]GH� WDVDUODQDQ� ER÷XFX� LúDUHW� oÕNDUÕP� \|QWHPL�
NXOODQÕOPDGÕ÷Õ�GXUXPGD�615�%(5�GH÷LúLPL�oL]GLULOPLúWLU��*UDILNOHUGHQ�J|U�OG��JLEL�\�NVHN�
ER÷XFX� LúDUHW� J�oOHULQGH� '6�<6� VLVWHPL� EDúDUÕVÕ]� ROPDNWD� YH� LOHWLOPHN� LVWHQHQ� YHUL\L�
NRUX\DPDPDNWDGÕU���
-65�%(5� GH÷LúLPL� LVH�� ùHNLO� ������ ������ ����¶GD� J|VWHULOPLúWLU�� ùHNLO� ����¶GH� WHN� ELOHúHQOL�
ER÷XFX�LúDUHW�LoLQ�.6)'�LOH�ER÷XFX�LúDUHW�oÕNDUÕPÕ�\|QWHPL�NXOODQÕOGÕ÷ÕQGD���ùHNLO�����¶GH�LVH�
NXOODQÕOPDGÕ÷Õ�GXUXPGDNL�%(5�JUDIL÷L�YHULOPLúWLU��ùHNLO�����¶GD�LVH�EX�GXUXP�NÕ\DVODQDELOVLQ�
GL\H�JUDILNOHU��VW��VWWH�oL]LOPLúWLU���



��

ùHNLO������7HN�ELOHúHQOL�ER÷XFX�LúDUHW�LoLQ�-65�%(5�GH÷LúLPL��
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��� 6RQXoODU�
%X WH]GH�'6�<6�KDEHUOHúPH�VLVWHPLQH�NDUÕúDQ�ER÷XFX�LúDUHWOHULQ�oÕNDUÕPÕ�LoLQ�\HQL�ELU�WHNQLN�
VXQXOPXúWXU�� gQHULOHQ� WHNQL÷L� JHUoHNOHPHN� YH� SHUIRUPDQVÕQÕ� GH÷HUOHQGLUHELOPHN� LoLQ� ELU�
KDEHUOHúPH�VLVWHPL�WDVDUODQPÕúWÕU��%X�VLVWHPGH��YHUL�|QFHOLNOH�%36.�PRG�ODV\RQX�LOH�PRG�OH�
HGLOPHNWH�� VRQUDVÕQGD� LVH� V|]GH� UDVJHOH� 31� NRGX� NXOODQÕODUDN� IUHNDQVWD� \D\ÕOPDNWDGÕU��
*HUoHNoL� ELU� VLVWHP� PRGHOOHPHVL� \DSDELOPHN� LoLQ� LOHWLP� RUWDPÕ� oRN� \ROOX� V|Q�POHPHQLQ�
JHUoHNOHúWL÷L�ELU�5D\OHLJK�NDQDO�RODUDN�NDEXO�HGLOPLúWLU�����
6LVWHP WDVDUÕPÕQGD��ER÷XFX�LúDUHWOHUL�NHVWLULUNHQ�GXUD÷DQ�ROPD\DQ�LúDUHWOHU�LoLQ�L\L�ELU�]DPDQ�
IUHNDQV o|]�Q�UO�÷��YHUHQ�.6)'�DQDOL]L�NXOODQÕOPÕúWÕU��ùHNLO����¶GH�ER÷XFX�LúDUHW�LOH�.6)'�
WHNQL÷L LOH�HOGH�HGLOHQ�NHVWLULP�J|VWHULOPLúWLU����
6LVWHP EDúDUÕPÕQÕQ� %36.� PRG�ODV\RQXQGD� NXOODQÕODQ� VHPERO� VD\ÕVÕ� LOH� LOLúNLOL� ROGX÷X�
J|]OHQPLúWLU��6HPERO�VD\ÕVÕQÕQ�DUWPDVÕ�ELW�KDWD�RUDQÕQÕQ�D]DOPDVÕQD�VHEHS�ROXU��gUQHN�RODUDN��
VHPERO VD\ÕVÕ� �� ROGX÷XQGD� oRN� G�ú�N� 615� GH÷HUOHUL� LoLQ� ELOH� KDWDVÕ]� LOHWLP�
VD÷ODQDELOPHNWHGLU��$QFDN�EX�úHNLOGH�ELU�%36.�PRG�ODV\RQX�\DSPDN�YHULPOL�ELU�KDEHUOHúPH�
\|QWHPL�GH÷LOGLU��2SWLPXP�ELU�KDEHUOHúPH�VLVWHPL� WDVDUODQÕUNHQ� LKWL\DoODUÕQ� L\L�EHOLUOHQPHVL�
JHUHNLU��(÷HU� VLVWHP� WDVDUÕPÕQGD�PDOL\HW�NULWLN�ELU� NULWHU�RODUDN�EHOLUOHQPHPLúVH�� KHU�ELU� ELW�
LoLQ NXOODQÕODFDN� VHPERO� VD\ÕVÕ� DUWÕUÕODUDN� HOGH� HGLOHFHN� EDúDUÕP�RUDQÕ� L\LOHúWLULOHELOLU��'L÷HU�
W�UO� PDOL\HWWH�NÕVÕWODPD�YDUVD�RSWLPXP�EDúDUÕPÕ�VD÷OD\DFDN�VLVWHP�DQFDN�KHU�ELU�ELW�LoLQ�GDKD�
D]�VHPERO�NXOODQÕODUDN�JHUoHNOHQHELOLU���
%X WH]�oDOÕúPDVÕQGD�ER÷XFX�LúDUHWLQ�J�o�GH÷HUL�� G%¶GHQ ��G%¶\H�NDGDU�\�NVHOWLOHUHN�-65¶ÕQ�
%(5¶H J|UH� GH÷LúLPL� HOGH� HGLOPLúWLU��ùHNLO� ���¶GH� \HU� DODQ� JUDILNWH�� OLWHUDW�UGH�PHYFXW� HOGH�
HGLOPLú�EDúDUÕPODU�J|]OHQHELOPHNWHGLU��%X�oDOÕúPDGD�GDKD�|QFH�\DSÕODQ�oDOÕúPDODUD�J|UH�GDKD�
L\L�ELU�EDúDUÕP�HOGH�HGLOGL÷L�J|U�OP�úW�U��gUQH÷LQ�>$PLQ������@¶GH�-65���G%¶GH�HOGH�HGLOHQ�
%(5 GH÷HUL��EX�WH]GH�\DSÕODQ�EHQ]HWLPGH�-65���G%¶GH�HOGH�HGLOPLúWLU����
%X WH]�oDOÕúPDVÕQGD�HOGH�HGLOHQ�EHQ]HWLP�VRQXoODUÕ�%|O�P�9,¶GD�VXQXOPXúWXU��/LWHUDW�UGHNL�
oDOÕúPDODUGD��\D�VDGHFH�KDEHUOHúPH�VLVWHPLQLQ�615�%(5�EDúDUÕPÕ�\D�GD�VDGHFH�ER÷XFX�LúDUHW�
NHVWLULPL� LOH� LOJLOHQLOPLúWLU�� $QFDN� EX� oDOÕúPDODUÕQ� EDúDUÕ� RUDQODUÕ� YH� WDVDUODQDQ� VLVWHP�
SDUDPHWUHOHUL�DoÕNoD�YHULOPHGL÷LQGHQ��VD÷OÕNOÕ�NDUúÕODúWÕUPDODU�\DSPDN�J�oOHúPLúWLU���
%X WH]GH�� ER÷XFX� LúDUHWLQ� NHVWLULPLQL� \DSDELOPHN� LoLQ� LúDUHW� ]DPDQ�IUHNDQV� \|QWHPOHULQGHQ�
.6)' NXOODQÕOPÕú� YH� VRQXoODU� DoÕVÕQGDQ� ROGXNoD� EDúDUÕOÕ� ROXQPXúWXU�� %R÷XFX� LúDUHWLQ�
NHVWLULPL� LOH�NHQGLVL� DUDVÕQGDNL�HQHUML� IDUNÕQÕQ��ER÷XFX� LúDUHW�HQHUMLVLQH�RUDQÕ��������RODUDN�
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KHVDSODQPÕúWÕU��%X�RUDQ�NHVWLULPLQ�VRQ�GHUHFH�EDúDUÕOÕ�ROGX÷XQX�DoÕNoD�J|VWHUPHNWHGLU��
%HQ]HWLPOHUGH�� 615� GH÷HUOHUL� >����� ��@� DUDOÕ÷ÕQGD� GH÷LúWLULOHUHN� KHU� ELU� 615� GH÷HUL� LoLQ�
YHULQLQ� DOÕFÕGD� GR÷UX� RODUDN� DOÕQPD� EDúDUÕPÕ� ���� KHVDSODQPÕúWÕU�� %XQD� J|UH�� 615��G%¶GHQ
\�NVHOPH\H� EDúODGÕ÷ÕQGD� EX� EDúDUÕP������¶GDQ�����¶H \�NVHOPHNWHGLU��.6)'� LOH� ER÷XFX�
LúDUHW oÕNDUÕPÕ�\DSÕOPDGÕ÷ÕQGD�LVH�EX�GH÷HUOHU����¶GDQ����¶D�NDGDU�\�NVHOPHNWHGLU��615¶ÕQ�
���G% ROGX÷X� GXUXPGD� .6)'� LOH� ER÷XFX� LúDUHW� oÕNDUÕPÕ� WHNQL÷L� NXOODQÕOGÕ÷ÕQGD� EDúDUÕP�
������ LNHQ� EX�WHNQLN�NXOODQÕOPDGÕ÷ÕQGD�EDúDUÕP����¶GLU�
øOHULGH� \DSÕODFDN� oDOÕúPDODUGD� 31� NRGXQXQ� X]XQOX÷X� GH÷LúWLULOHUHN� VLVWHP� EDúDUÕPÕ�
|Oo�OHELOLU�� %XQX� \DQÕ� VÕUD� NXOODQÕODQ� 31� NRGX� \HULQH� *ROG� YH\D�:DOVK� NRGODUÕ� LOH� VLVWHP�
\HQLGHQ� JHUoHNOHQHELOLU�� $\UÕFD� ER÷XFX� LúDUHW� NHVWLULPLQGH� NXOODQÕODQ� .6)'� \|QWHPLQGHNL�
SHQFHUHQLQ�W�U��YH�X]XQOX÷X�GH÷LúWLULOHUHN�VLVWHP�SHUIRUPDQVÕQD�HWNLVL�|Oo�OHELOLU��.XOODQÕODQ�
SHQFHUHQLQ� X]XQOX÷X� X\DUODQÕU� ELU� úHNLOGH� GH÷LúWLULOHUHN� GDKD� L\L� ELU� VLVWHP� EDúDUÕPÕ�
VD÷ODQDELOLU��6LVWHPH�NDUÕúWÕUÕODQ�ER÷XFX�LúDUHWLQ�W�U�Q��EHOLUOH\HUHN��EX�ER÷XFX�LúDUHW�LoLQ�HQ�
X\JXQ�SHQFHUHQLQ� VHoLOPHVL� LOH� VLVWHP�SHUIRUPDQVÕ�GDKD�GD� L\LOHúWLULOHELOLU��$\UÕFD� LOHWLOPHN�
LVWHQHQ� LúDUHWL� NDQDO� HWNLOHULQGHQ� NRUXPDN� LoLQ�� LúDUHWH� IDUNOÕ� NDQDO� NRGODPD� DOJRULWPDODUÕ�
X\JXODQDELOLU�YH�EX�úHNLOGH�VLVWHP�SHUIRUPDQVÕ�DUWÕUÕODELOLU����
�
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.$<1$./$5��
�
$ELPRXVVD�� 5�� YH� /DQGU\�� 5�-��� �������� ³$QWL�-DPPLQJ� 6ROXWLRQ� WR� 1DUURZEDQG� &'0$�
,QWHUIHUHQFH�3UREOHP´���(OHFWULFDO�DQG�&RPSXWHU�(QJLQHHULQJ�������0DUFK�������&DQDGLDQ��
$NDQ��$��YH�&HNLF��<�����������³,QWHUIHUHQFH�6XSSUHVVLRQ�LQ�'666�&RPPXQLFDWLRQ�6\VWHPV�
8VLQJ� ,QVWDQWDQHRXV� )UHTXHQF\� (VWLPDWLRQ�´� 7KH� �WK� ,(((� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ�
(OHFWURQLFV��&LUFXLWV�DQG�6\VWHPV���,&(&6¶������±���6HS���������3DSKRV��&\SUXV��
$PLQ��0�*���:DQJ��&��YH�/LQGVD\�$�5�����������³2SWLPXP�,QWHUIHUHQFH�([FLVLRQ�LQ�6SUHDG�
6SHFWUXP &RPPXQLFDWLRQV� 8VLQJ� 2SHQ�/RRS� $GDSWLYH� )LOWHUV´�� ,(((� 7UDQV�� 6LJQDO�
3URFHVVLQJ��9RO�����1R���������±����
$PLQ��0�*��� $NDQVX� 1�$��� �������� ³� 7LPH�)UHTXHQF\� IRU� øQWHUIHUHQFH� ([FLVLRQ� LQ� 6SUHDG�
VSHFWUXP�&RPPXQLFDWLRQV´��,(((�6LJQDO�3URF��0DJ��9RO�����1R������
$PLQ�*���YH�2X\DQJ�;�����������³6KRUW�7LPH�)RXULHU�7UDQVIRUP�5HFHLYHU�IRU�1RQVWDWLRQDU\�
,QWHUIHUHQFH� ([FLVLRQ� LQ� 'LUHFW� 6HTXHQFH� 6SUHDG� 6SHFWUXP� &RPPXQLFDWLRQV´�� � ,(((�
7UDQVDFWLRQV�RQ�6LJQDO�3URFHVVLQJ��9RO������1R�����
$PLQ� *��� �������� ³,QWHUIHUHQFH� 0LWLJDWLRQ� LQ� 6SUHDG� 6SHFWUXP� &RPPXQLFDWLRQ� 6\VWHPV�
8VLQJ�7LPH�)UHTXHQF\�'LVWULEXWLRQV´��,(((�7UDQV��2Q�6LJQDO�3URF���9RO������1R����
%DGNH� %�3��� �������� *OREDO� 3RVLWLRQLQJ� 6\VWHP� $QWL�-DPPLQJ� 7HFKQLTXHV�� 3K�'�
'LVVHUWDWLRQ��$UL]RQD�6WDWH�8QLYHUVLW\��
%ODKXW��5�(���0LOOHU���:���YH�:LOFR[���&�+�����������5DGDU�DQG�6RQDU��6SULQJHU�±�9HUODJ��1HZ�
<RUN�
%ROO�� 6�)��� �������� ³6XSSUHVVVLRQ� RI� $FXVWLF� 1RLVH� LQ� 6SHHFK�8VLQJ� 6SHFWUDO� 6XEWUDFWLRQ´��
,(((�7UDQV��$FRXVW��6SHHFK��6LJQDO�3URF��9RO��������������
&KDSDUUR��/�)���$OVKHKUL��$�����������³-DPPHU�([FLVLRQ�LQ�6SUHDG�6SHFWUXP�&RPPXQLFDWLRQV�
YLD :LHQHU�0DVNLQJ�DQG�)UHTXHQF\�)UHTXHQF\�(YROXWLRQDU\�7UDQVIRUP´��$FRXVWLFV��6SHHFK��
DQG� 6LJQDO� 3URFHVVLQJ�� ������ 3URFHHGLQJV�� �,&$663� 
����� ����� ,(((� ,QWHUQDWLRQDO�
&RQIHUHQFH�RQ�9RO�������±���$SULO�������
&RKHQ���/�����������7LPH�)UHTXHQF\�$QDO\VLV���3UHQWLFH�+DOO��(QJOHZRRG�&OLIIV��
'HVWHIDQR�$���%RQDWR�3�YH�&HUD9ROR��5�����������³7LPH�)UHTXHQF\�DQG�$PELJXLW\�)XQFWLRQ�
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$SSURDFKHV�LQ�6WUXFWXUDO�,GHQWLFDWLRQ�´��-��(QJLQHHULQJ�0HFKDQLFV��$VFH��9RO�������1R������
'L3LHWUR�� 5�� &��� �������� ³$Q� ))7� %DVHG� 7HFKQLTXH� IRU� 6XSSUHVVLQJ� 1DUURZ�%DQG�
,QWHUIHUHQFH�LQ�31�6SUHDG�6SHFWUXP�&RPPXQLFDWLRQV�6\VWHPV´��,&$663�����0D\�������9RO��
�� ������������
'XUDN�� /��� �������� 1RYHO� 7LPH�)UHTXHQF\� $QDO\VLV� 7HFKQLTXHV� IRU� 'HWHUPLQLVWLF� 6LJQDOV�
�3K'�'LVVHUWDWLRQV��%LONHQW�8QLYHUVLW\��������
)DNDWVHOLV��-��� �������� ³3URFHVVLQJ�*DLQ� LQ�6SUHDG�6SHFWUXP�6LJQDOV´��+DULV�6HPLFRQGXFWRU��
0HOERXUQH���
*DXQDXUG��*�&��YH�6WULIRUV��+�&�����������³6LJQDO�$QDO\VLV�E\�0HDQV�RI�7LPH�)UHTXHQF\�
:LJQHU 7\SH�'LVWULEXWLRQV�$SSOLFDWLRQV�WR�6RQDU�DQG�5DGDU�(FKRV�´��3URF��,(((��9RO�����
*URH�� -�%��� /DUVRQ�� /�(��� �������� &GPD� 0RELOH� 5DGLR� 'HVLJQ�� $UWHFK� +RXVH� 3XELVKHU��
/RQGRQ��
+DLPRYLFK��$��YH�9DGKUL��$�����������³5HMHFWLRQ�RI�1DUURZ�%DQG�,QWHUIHUHQFHV�LQ�31�6SUHDG�
6SHFWUXP 6\VWHPV� 8VLQJ� DQ� (LJHQDQDO\VLV� $SSURDFK´�� ,(((� 6HYHQWK� 63� :RUNVKRS� RQ�
6WDWLVWLFDO�6LJQDO�DQG�$UUD\�3URFHVVLQJ��
+ODZDWVFK�� )��� %RXGUHDX[�� *�)�� YH� %DWHOV��� �������� ³/LQHDU� DQG�4XDGULWLF� 7LPH�)UHTXHQF\�
6LJQDO 5HSUHVHQWDWLRQV´��,(((�6LJQDO�3URFHVVLQJ��0DJ���9RO����
+ODZDWVFK� )�� YH�)ODQGULQ�)��� �������� ³,QWHUIHUHQFH� VWUXFWXUH� RI� WKH�:LJQHU� GLVWULEXWLRQ� DQG�
UHODWHG� WLPH�IUHTXHQF\� VLJQDO� UHSUHVHQWDWLRQ´�� 7KH� :LJQHU� 'LVWULEXWLRQ� 7KHRU\� DQG�
$SSOLFDWLRQV� LQ� 6LJQDO� 3URFHVVLQJ�� :�� 0HFNOHQEUDXNHU� DQG� )�� +ODZDWVFK�� (GV���
(OVHYLHU�6FLHQFH�3XEOLVKHUV��%�9��1RUWK�+ROODQG��������
-RQHV� :�:�� YH� -RQHV�� .�5��� �������� ´1DUURZEDQG� ,QWHUIHUHQFH� 6XSSUHVVLRQ� 8VLQJ� )LOWHU�
%DQN $QDO\VLV�6\QWKHVLV�7HFKQLTXHV�´� ,(((�0,/&20��&RQIHUHQFH��6DQ�'LHJR��&DOLIRUQLD��
3DSHU ��������
.DQGDQJDWK��$�����������³-DPPLQJ�PLWLJDWLRQ�WHFKQLTXHV�IRU�VSUHDG�VSHFWUXP�FRPPXQLFDWLRQ�
V\VWHPV´��$UL]RQD�6WDWH�8QLYHUVLW\��7HSPH��$=���������86$��������
.HWFKXP�� �-�:��YH�3URDNLV��-��� ��������³$GDSWLYH�DOJRULWKPV�IRU�HVWLPDWLQJ�DQG�VXSSUHVVLQJ�
QDUURZEDQG�LQWHUIHUHQFH�LQ�31�VSUHDG�VSHFWUXP�V\WHPV�´�,(((�7UDQV��&RPPXQLFDWLRQV��YRO��
&20�����
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