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EXOXQPDVÕ �������������������������������������������������������������������������������������������������������������������������
ùHNLO������gUQHN��³2÷X]�(QJLQ¶H�DLW�GDLUHQLQ�EXOXQPDVÕ �����������������������������������������������������������
ùHNLO����������DGDGD�LSRWHNOL�GDLUHQLQ�DUDúWÕUÕOPDVÕ ����������������������������������������������������������������� ���
ùHNLO������³+\SHUOLQN´�NXOODQÕODUDN�PLPDUL�SURMH�GRV\DVÕQD�JHoLú��������������������������������������������
ùHNLO������&HSKH�IRWR÷UDIODUÕQD�XODúÕP ����������������������������������������������������������������������������������������
ùHNLO������³/D\RW´�VHNPHVL�LOH�IDUNOÕ�FHSKHOHUGHQ�J|U�Q�úOHULQ�oL]LP�RODUDN�DOÕQPDVÕ������������
ùHNLO�����<DWD\�YH�GLNH\�P�ONL\HW ������������������������������������������������������������������������������������������������
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dL]HOJH�����.DW�0�ONL\HWL�YH�3DUVHO�0�ONL\HWL�����������������������������������������������������������������������������
dL]HOJH�����%LUH�ELU�LOLúNL����������������������������������������������������������������������������������������������������������������
dL]HOJH�����%LUH�oRN�YH�oRND�oRN�LOLúNL�����������������������������������������������������������������������������������������
dL]HOJH�����.DGDVWUDO�JUDILN�YHULOHU �����������������������������������������������������������������������������������������������
dL]HOJH�����7DQÕPVDO�YHULOHU��WDSX�ND\ÕWODUÕ����������������������������������������������������������������������������������
dL]HOJH�����7DQÕPVDO�YHULOHU��.LúL�ELOJLOHUL�����������������������������������������������������������������������������������
dL]HOJH�����7DQÕPVDO�YHULOHU��%H\DQODU�KDQHVL�ELOJLOHUL���������������������������������������������������������������
dL]HOJH�����7DQÕPVDO�YHULOHU��øSRWHN�ELOJLOHUL� ������������������������������������������������������������������������������
dL]HOJH�����7DQÕPVDO�YHULOHU��(GLQPH�VHEHEL�ELOJLOHUL� �������������������������������� ������������������������������ ��
dL]HOJH�����7DQÕPVDO�YHULOHU��+DN�YH�P�NHOOHIL\HW�ELOJLOHUL��������������������������������������������������������
dL]HOJH�����7DQÕPVDO�YHULOHU��0DKDOOH�N|\�ELOJLOHUL� ����������������������������������������������������������������� ��
dL]HOJH������7DQÕPVDO�YHULOHU��ùHUK�YH�KDFL]�ELOJLOHUL� ����������������������������������������������������������������
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%X�DUDúWÕUPDQÕQ�LON�KHGHIL��&R÷UDIL�%LOJL�6LVWHPOHUL YH�WHNQRORMLVLQLQ�WHPHO�LQVDQ�KDNODUÕQGDQ�
ELUL�RODQ�P�ONL\HW�KDNNÕQÕQ�ND\ÕW�YH�J�YHQFH�DOWÕQD�DOÕQPDVÕQGD�QDVÕO�NXOODQÕOGÕ÷Õ�YH�QDVÕO
NXOODQÕODELOHFH÷L�VRUXODUÕQD�FHYDS�DUDPDN�YH�NRQX\D�IDUNOÕ�ELU�DoÕGDQ�\DNODúÕS�ELU�YL]\RQ�
VXQDELOPHNWLU� �%X�\|Q�\OH�GH�NDGDVWUDO�DPDoOÕ�&R÷UDIL�%LOJL�6LVWHPLQLQ�ROXúXPX�V�UHFLQH�
P�WHYD]Õ�ELU�NDWNÕGD�EXOXQPDNWÕU������

'L÷HU�ELU�KHGHI�LVH�|]HOGH�P�ONL\HWH�NRQX�REMHOHULQ �o�QF��ER\XWX�LOH�ND\ÕW�YH�J�YHQFH�DOWÕQD�
DOÕQPDVÕ�NRQXVX� JHQHOGH�J�Q�P�]�G�Q\DVÕQGD�LKWL\Do�YH�NXOODQÕPÕ�DUWDQ�&R÷UDIL�%LOJL�
6LVWHPOHUL�YH�NDGDVWUR�NDYUDPÕ�LOH�LOJLOL�WHPHO�\DNODúÕPODU�YH�ELOJLOHUL�ELU�DUDGD�DQODúÕOÕU�úHNLO�
YH�X\JXODPDODUOD�ELUOLNWH�VXQDELOHQ�ELU�ND\QDN�RUWD\D�NR\PDNWÕU�

dDOÕúPD\D�KHU�DúDPDGD�GHVWHN�RODQ�GH÷HUOL�KRFDP�<UG��'Ro��'U��7�UND\�*g.*g=¶H�
WHúHNN�U�HGHULP�
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.DGDVWUDO�DPDoOÕ�&R÷UDIL�%LOJL�6LVWHPL�WDVDUÕP�YH�X\JXODPDODUÕ��ONHPL]�GH�GDKLO�ROPDN��]HUH�
SHN oRN��ONHQLQ�XOXVDO�SURMHOHUL�KDOLQH�G|Q�úP�úW�U� %X�SURMHOHULQ�WDVDUÕP�YH�X\JXODPD
V�UHoOHULQL�HWNLOH\HQ�|QHPOL�XQVXUODUGDQ�ELUL GH��ONHOHULQ�NDGDVWUDO�\DSÕVÕQÕQ�IDUNOÕOÕ÷ÕGÕU��
'�Q\DGD�ELU�oRN��ONHGH�KXNXNL�YH�NXUXPVDO�\DSÕ�IDUNOÕ�ROGX÷X�LoLQ�IDUNOÕ�NDGDVWUDO�DPDoOÕ
&%6�PRGHOOHUL�JHOLúPLúWLU��$QFDN�VRQ�G|QHPGH�NODVLN��%�&%6¶OHULQ�\DQÕ�VÕUD�SHN�oRN�
X\JXODPDGD�FR÷UDIL�DODQÕQ���ER\XWOX�KHVDEÕ��VRUJXODQPDVÕ��DQDOL]L�YH�J|UVHOOHúWLULOPHVL�JLEL�
LúOHYOHUL�GH�\HULQH�JHWLUHELOHQ�&%6¶OHU�|Q�SODQD�oÕNPÕúWÕU��.ÕVD�YDGHGH��%�&%6¶OHU�PHYFXW�
LVWHNOHUH�FHYDS�YHUHELOHFHNOHUGLU��DQFDN�RUWD�YH�X]XQ�YDGHGH�W�P�VLVWHPOHULQ�\�NVHNOL÷LQ�GH�
ELU�FR÷UDIL�ELOJL�ROGX÷X�JHUoH÷LQGHQ�YH�JHUoHN�G�Q\D\D�GDKD�oRN�EHQ]HPH�DUD\ÕúODUÕQGDQ�
HWNLOHQPHVL�NDoÕQÕOPD]GÕU�

dDOÕúPDPÕ]GD�NDGDVWUDO�DPDoOÕ�ELOJL�VLVWHPOHULQLQ�GH�EX�JHOLúPH� Y H � DUD\ÕúODUGDQ�QDVÕO�
HWNLOHQHFH÷L��VRPXW�RODUDN�WDúÕQPD]�KDNODUÕQÕQ���ER\XWOX�RODUDN�QDVÕO�PRGHOOHQHUHN�ND\ÕW�YH�
J�YHQFH�DOWÕQD�DOÕQDELOHFH÷L�NRQXVX��|QFHOLNOH��ONHPL]GHNL�NDGDVWUDO�\DSÕ�DQODWÕODUDN�YH�IDUNOÕ�
�ONHOHUGH�NRQX\OD�LOJLOL�\DSÕODQ�oDOÕúPDODUOD�|UQHNOHQHUHN�NRQXQXQ�WHNQLN�ER\XWX�\DQÕ�VÕUD�
KXNXNL�YH�NXUXPVDO�ER\XWODUÕ\OD�GD�LQFHOHQPH\H�oDOÕúÕOPÕúWÕU�

&R÷UDIL�%LOJL�6LVWHPOHUL�ELOHúHQOHUL��LúOHYOHUL��NXOODQÕP�DODQODUÕ��YHUL�PRGHOOHUL�JLEL�NRQXODU�
LNLQFL�E|O�PGH�� � % � PRGHOOHPH WHNQLNOHUL��o�QF��E|O�PGH�DQODWÕOPDNWDGÕU��'|UG�QF��
E|O�PGH��ONHPL]GHNL�PHYFXW�NDGDVWUDO�VLVWHPLQ�GDKD�L\L�DQODúÕOPDVÕ�DoÕVÕQGDQ�WDúÕQPD]�
P�ONL\HWL�NDYUDPÕ��NDGDVWUR��WDSX�VLFLOL�YH�NRQX\OD�RODQ�LOLúNLVL�QHGHQL\OH�NDW�P�ONL\HWL�
NRQXODUÕ�LOH�LOJLOL�WHPHO�NDYUDPODUD��%� L OH � L OJ L O L �R ODQ �NÕVÕPODUÕ�|Q�SODQD�oÕNDUÕODUDN
GH÷LQLOPHNWHGLU��EX�E|O�PGH�D\UÕFD��ONHPL]GH�ELU�&%6�RODUDN�WDVDUODQDQ�7DSX�YH�.DGDVWUR�
%LOJL�6LVWHPL��7$.%ø6��NRQXVXQGD�ELOJLOHU�GH�YHULOPHNWHGLU��%HúLQFL�E|O�PGH�WDúÕQPD]
P�ONL\HWLQLQ��o�QF��ER\XWX�LOH�ELUOLNWH�J|UVHO�KDOH�JHWLULOPHVLQH�LOLúNLQ�\DNODúÕPODU�YH�IDUNOÕ�
�ONHOHUGH�\DSÕODQ�oDOÕúPD��WDUWÕúPD�YH�SUREOHPOHU�DQODWÕOPÕú�ROXS �VRQ�E|O�PGH�LVH��ONHPL]GH�
GH�EDúWD�7DSX�YH�.DGDVWUR�ROPDN��]HUH�NRQX\OD�LOJLOL�SHN�oRN�NXOODQÕFÕVÕ�RODQ�ELU�&%6�
\D]ÕOÕPÕQÕQ��%�PRG�O��NXOODQÕODUDN�|]HOOLNOH�P�ONL\HWH�NRQX�ED÷ÕPVÕ]�E|O�POHU��%�RODUDN�
ROXúWXUXOPXú�YH�7DSX�ND\GÕ�LOH�LOLúNLOHQGLULOPLú�GDKD�VRQUD�ELU�&$'�\D]ÕOÕPÕQGD�QH�
\DSÕODELOLU�VRUXVXQD�GD�D\UÕFD�FHYDS�DUDQPÕú��WDNLEHQ�\DSÕODQ�DUDúWÕUPDQÕQ�VRQXoODUÕ�YH�
|QHULOHU�VÕUDODQPÕúWÕU�

$QDKWDU�NHOLPHOHU� &%6���%�.DGDVWUR����%�PRGHOOHPH� .DW�P�ONL\HWL
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*HRJUDSKLF�,QIRUPDWLRQ�6\VWHPV�WKDW�DUH�XVHG�IRU�FDGDVWUDO�SXUSRVHV�KDYH�EHFRPH�WKH�

QDWLRQDO�SURMHFWV�RI�7XUNH\�DQG�PDQ\�RWKHU�FRXQWULHV�LQ�WKH�ZRUOG��+RZHYHU��WKH�PRVW�

LPSRUWDQW�IDFWRU�WKDW�HIIHFWV�WKH�GHVLJQ�DQG�LPSOHPHQWDWLRQ�SURFHVV�RI�WKHVH�SURMHFWV�LV�WKH�

H[LVWHQFH�RI�GLIIHUHQW�FDGDVWUDO�VWUXFWXUHV�LQ�GLIIHUHQW�FRXQWULHV��9DULRXV�*,6�PRGHOV�KDYH�

EHHQ�GHYHORSHG�GHSHQGLQJ�RQ�FXUUHQW�YDULRXV�OHJDO�DQG�LQVWLWXWLRQDO�VWUXFWXUHV�LQ�GLIIHUHQW�

FRXQWULHV��%HVLGHV�FODVVLF��'�*,6��*,6�KDV�EHFRPH�PRUH�SRSXODU�ZLWK�LWV�IXQFWLRQV�OLNH��'�

FDOFXODWLRQ��TXHU\��DQDO\VLV�DQG�YLVXDOL]DWLRQ�RI�JHRJUDSKLF�VSDFH��,Q�WKH�VKRUW�WHUP���'�*,6�

ZLOO�EH�VXIILFLHQW�WR�UHVSRQG�WR�FXUUHQW�FRQGLWLRQV�KRZHYHU�LQ�WKH�PHGLXP��DQG�ORQJ�WHUPV��DOO�

RI�WKHVH�V\VWHPV�ZLOO�LQHYLWDEO\�EH�LQIOXHQFHG�E\�WKH�IDFW�WKDW�HOHYDWLRQ�LV�D�JHRJUDSKLFDO�

LQIRUPDWLRQ�DQG�E\�WKH�QHHG�WR�FUHDWH�PRUH�UHVHPEODQFH�WR�WKH�UHDO�ZRUOG��

,Q�WKLV�VWXG\��ZH�H[DPLQHG�KRZ�LQIRUPDWLRQ�V\VWHPV�ZLWK�FDGDVWUDO�SXUSRVHV�ZLOO�EH�

LQIOXHQFHG�E\�WKHVH�GHYHORSPHQWV�DQG�KRZ�ULJKWV�RI�LPPRYDEOH�SURSHUWLHV�FDQ�EH�PRGHOOHG�LQ�

�'��UHJLVWHUHG�DQG�NHSW�FRQILGHQWLDO�WKURXJK�PRGHOOLQJ�DQG�YLVXDOLVDWLRQ�WHFKQLTXHV��:H�DOVR�

H[SODLQHG�WKH�FDGDVWUDO�VWUXFWXUH�RI�7XUNH\��ZH�JDYH�H[DPSOHV�RI�VWXGLHV�FRQGXFWHG�RQ�WKH�

VXEMHFW�LQ�RWKHU�FRXQWULHV�DQG�ZH�LQYHVWLJDWHG�WKH�VXEMHFW�IURP�WHFKQLFDO��OHJDO�DQG�

LQVWLWXWLRQDO�SRLQWV�RI�YLHZ��

,Q�WKH�VHFRQG�FKDSWHU��WKHUH�DUH�FRPSRQHQWV��IXQFWLRQV��ILHOGV�RI�XVH�DQG�GDWD�PRGHOV�IRU�*,6�

DQG�LQ�WKH�WKLUG�FKDSWHU��'�PRGHOOLQJ�WHFKQLTXHV�DUH�H[SODLQHG��7KH�IRXUWK�FKDSWHU�LQFOXGHV��

IRU�D�EHWWHU�XQGHUVWDQGLQJ�RI�RXU�FRXQWU\¶V�FDGDVWUDO�V\VWHP��DQ�H[SODQDWLRQ�RI�SURSHUW\�ULJKWV��

FDGDVWUH��ODQG�UHJLVWHU\��VSHFLDOO\�FRQGRPLQLXP�ULJKWV�ZLWK�HPSKDVLV�RQ�WKH�UHODWLRQ�RI�

EHWZHHQ�WKHVH�WRSLFV�DQG��'��$OVR�LQ�WKLV�FKDSWHU��LQIRUPDWLRQ�LV�JLYHQ�RQ�WKH�QHZ�7XUNLVK�

FDGDVWUH�DQG�ODQG�UHJLVWU\�V\VWHP�ZKLFK�ZDV�GHVLJQHG�DV�D�*,6��7$.%,6���7KH�ILIWK�SDUW�LV�

DERXW�WKH�DSSURDFKHV�RQ�WKH�YLVXDOL]DWLRQ�RI�LPPRYDEOH�SURSHUWLHV�LQ��'�ZLWK�DUJXPHQWV�DQG�

VWXGLHV�IURP�GLIIHUHQW�FRXQWULHV��,Q�WKH�IROORZLQJ�FKDSWHU��ZH�IRUPHG�FRQGRPLQLXP�DV�D��'�

REMHFW�E\�XVLQJ�WKH��'�PRGXOH�RI�D�*,6�VRIWZDUH��ZKLFK�LV�XVHG�FRPPRQO\�ERWK�LQ�7XUNH\�

DQG�LQ�WKH�ZRUOG�LQ�ODQG�UHJLVWU\�DQG�FDGDVWUH�ILHOG��WKHQ�ZH�UHODWHG�WKLV�WR�UHJLVWU\�GDWDEDVH��

:H�DOVR�ORRNHG�IRU�DQVZHUV�WR�WKH�TXHVWLRQ�³�:KDW�FDQ�EH�GRQH�E\�XVLQJ�D�&$'�VRIWZDUH"´��

,Q�WKH�HQG��ZH�RIIHUHG�RXU�FRQFOXVLRQV�DQG�VXJJHVWLRQV��

.H\ZRUGV� *,6���'�&DGDVWUH���'�0RGHOOLQJ��&RQGRPLQLXP
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<HU��]HULQGH�PHYFXW�WDúÕQÕU�YH\D�WDúÕQPD]�W�P�QHVQHOHU�YH�PH\GDQD�JHOHQ�ROD\ODU�ELU�FR÷UDIL�

PHNDQ��]HULQGH�JHUoHNOHúLU�EX�VHEHSOH�WHPHOGH�W�P�QHVQH�YH�ROD\ODUD�LOLúNLQ�]DPDQ��PHNDQ��

WDQÕP�YHULVL�YDUGÕU�YH�ELU�ELOJL�VLVWHPLQH�NRQX�RODELOLU��&%6¶QLQ�GL÷HU�ELOJL�VLVWHPOHULQGHQ

IDUNÕ�WDQÕPVDO�ELOJLOHULQ VRUJXODPD�YH�DQDOL]�JLEL�ELOLQHQ�YHUL�WDEDQÕ�LúOHPOHULQH�HN�RODUDN��

PHNDQVDO�YHULQLQ�VD÷ODGÕ÷Õ�J|UVHOOLN�YH�FR÷UDIL�DQDOL]�RODQDNODUÕQÕ�GD�NXOODQDELOPHVLGLU��%X�

\HWHQH÷L�&%6¶OHUL�\|QHWHQOHU�LoLQ�KÕ]OÕ�YH�VWUDWHMLN�ELU�NDUDU�DOPD�DUDFÕ��\|QHWLOHQOHU�LoLQ�LVH�

\LQH�KÕ]OÕ� J�YHQLOLU�YH�HNRQRPLN�ELU�KL]PHW�DOPD�DUDFÕ�KDOLQH�JHWLUPLúWLU�

%X�|]HOOLNOHUL�LOH�&%6¶OHU�]DPDQOD�GHYOHW�YH�WRSOXP�KD\DWÕQÕQ�YD]JHoLOPH]�XQVXUX�KDOLQH�

JHOHELOHFHN��FR÷UDIL�PHNDQODU��]HULQGH�FHUH\DQ�HGHQ�W�P�ROD\ODU�YH�FR÷UDIL�YDUOÕNODUD�LOLúNLQ�

W�P�YHULOHU�WRSODQDUDN�DGDOHW��WDúÕQÕU�YH�WDúÕQPD]�P�ONL\HWL��Q�IXV��WDUÕP��WXUL]P��SDUD�YH�

EDQNDFÕOÕN��SODQODPD��NDPX�\|QHWLPL�JLEL�NRQXODUD�DLW�DOW�ELOJL�VLVWHPOHUL�ELU�RPXUJDGD�

ELUOHúHUHN�ELU�ELUOHúLN�YHUL�WDEDQÕ�YH�oDWÕ�VLVWHP�ROXúWXUDELOHFHNWLU��6RQUDNL�DúDPDGD�LVH�]DPDQ�

LoHULVLQGH�KHGHIL�LQVDQ�KD\DWÕQÕ�NROD\ODúWÕUPDN�RODQ�ELOJL�VLVWHPOHULQLQ��W�P�LQVDQ�KD\DWÕQÕ�

oHSHoHYUH�VDUDQ�ELU�NDYUDP�KDOLQH�JHOHFH÷L�YH�KD\DWÕQ�oHúLWOL�VDIKDODUÕQD�P�GDKDOH�

HGHELOHFH÷L�YH�X]DN�ELU�JHOHFHNWH�ELUH\VHO�|]J�UO�NOHUL�YH�J�YHQOL÷L�NÕVÕWOD\DELOHFH÷L�GDKL�

G�ú�Q�OPHNWHGLU�

.DGDVWUR�%LOJL�6LVWHPOHUL�GH�EX�DOW�VLVWHPOHUGHQ�ELULVLGLU��hONHPL]GH�EX�NRQXGD�JHOLQHQ�

QRNWDGD��KHQ�]�ELWPH\HQ�NDGDVWUR�oDOÕúPDODUÕQÕQ�WDPDPODQPDVÕ��J�QFHOOL÷LQL�YH�X\JXODPD�

NDELOL\HWLQL�\LWLUPLú�NDGDVWUDO�KDULWD�YH�EHOJHOHULQ�\HQLOHQPHVL�YH�GLMLWDO�KDOH�JHWLULOPHVL��

|QFHOLNOH�XOXVDO�GDKD�VRQUD�$YUXSD�%LUOL÷L�LOH�RUWDN�X OXV ODU �DUDV Õ �ELU�YHUL�\DSÕVÕQÕQ�

JHOLúWLULOPHVL��JUDILN�YH�WDQÕPVDO�YHUL�WDEDQODUÕQÕQ�ROXúWXUXOPDVÕ�V�UHoOHUL��NXUXOPDVÕ�SODQODQDQ�

&%6�SURMHOHULQLQ�QDVÕO�YH�QH�NDGDU�]DPDQGD�WDPDPODQDFD÷Õ�PHUDN�NRQXVXGXU���

7HNQRORMLOHUGHNL�E�\�N JHOLúPHOHU��VRV\DO�GH÷LúLP��N�UHVHOOHúPH��\DVDO�YH�oHYUHVHO�VRQXoODUD�

ED÷OÕ�RODUDN PHVOHNOHULQ�Lú�LOLúNLOHULQGHNL�DUWÕú�JHOHQHNVHO�NDGDVWUR�VLVWHPOHUL��]HULQGH�ELU�

EDVNÕ � NXUPXúWXU��%X�VLVWHPOHU�\HQL�JHOLúPHOHULQ�WDPDPÕQÕ�NHQGLOHULQH�DGDSWH�HGHPH]OHU��

|]HOOLNOH��ONHOHULQ�GH÷LúLN�WRSUDN�YH�KXNXN�\DSÕODUÕQD�VDKLS�ROPDODUÕQÕQ�ELU�VRQXFX�RODUDN��

oHúLWOL�P�ONL\HW�\DSÕODUÕQÕQ�YDU�ROPDVÕ�NDGDVWUDO�VLVWHPOHUGH�GH�IDUNOÕOÕ÷Õ�RUWD\D�NR\PDNWDGÕU��

%X�IDUNOÕOÕN�GR÷DO�RODUDN�EHUDEHULQGH�NDYUDP�NDUPDúDVÕQÕ�GD�JHWLUPHNWHGLU��.DXIPDQ�YH

6WHXGOHU�������� 'L÷HU�ELU�GH\LúOH�N|NOHUL�\�]\ÕOODU�|QFHVLQH�X]DQDQ�YH�KXNXNL��NXUXPVDO�

X]DQWÕODUÕ�RODQ�ELU�NDYUDPÕQ��ELU�oÕUSÕGD�W�P�\|QOHUL\OH�JHOLúHQ�WHNQRORML\H�D\DN�X\GXUPDVÕ�

EHNOHQHPH]� '|Q�ú�P�YH�JHOLúLP� � V�UHo�LoLQGH�JHUoHNOHúHFHNWLU��%X�V�UHFL�LVH��ONHOHULQ�
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HNRQRPLN��WHNQRORMLN�JHOLúPLúOLN�G�]H\L�YH�NDGDVWUDO�VLVWHPLQLQ�\DSÕVÕ�EHOLUOH\HFHNWLU���

gUQH÷LQ�����¶OX�\ÕOODUGD��UHWLOPLú�DQDORJ�|Oo���KDULWD�YH�EHOJHOHUH�VDKLS�NDGDVWUDO�DOW\DSÕVÕ�

RODQ�ELU��ONHQLQ�NDGDVWUDO�VLVWHPLQLQ�GLMLWDO�KDOH�JHWLULOPHVL�YH�ELOJL�VLVWHPLQH�DGDSWH�HGLOPHVL�

LOH��ONHPL]LQ�NDGDVWUDO�VLVWHPLQLQ�ÕVODKÕ�IDUNOÕ�V�UHoOHU�DODFDN��VRQXo�RODUDN�IDUNOÕ�YHUL�\DSÕODUÕ�

YH�|]HOOLNOHUL�RODQ�VLVWHPOHU�ROXúDFDN��ELU�NDRV�RUWD\D�oÕNDELOHFHNWLU��%XQXQ GD�XOXVDO�YH�

XOXVODU�DUDVÕ�ELU�YHUL�VWDQGDUGÕQÕQ�ROXúWXUXOPDVÕQÕQ�|QJ|U�OG�÷��]DPDQÕPÕ]GD�DUDúWÕUPDFÕODU�

YH�ELOLP�DGDPODUÕ�LoLQ�HQ�E�\�N�KDQGLNDS�ROGX÷X�G�ú�Q�OPHNWHGLU��%X � ED÷ODPGD�KHQ�]�

DUDúWÕUPD�YH�JHOLúWLUPH�DúDPDVÕQGD�RODQ�YH�SHN�oRN��ONHGH�X\JXODQÕS�X\JXODQDPD\DFD÷Õ�

WDUWÕúÕODQ��%�NDGDVWUR�NDYUDPÕQÕQ�PHYFXW��%�NDGDVWUDO�ELOJL�VLVWHPOHULQH�HQWHJUDV\RQX�GD�

]DPDQ�DODELOHFHNWLU�

6RQ�\ÕOODUGD���ER\XWOX�YHUL�WRSODPD�YH�LúOHPH�WHNQLNOHUL�KÕ]OÕ�ELU�JHOLúPH�J|VWHUPHNWHGLU��%X�

WHNQLNOHU�|]HOOLNOH�NHQWVHO�DODQODUGD�\HULQ�DOWÕQGD�YH��VW�QGH�WLFDUHW�YH�VDQD\L��NRQXW�YH\D�

EDúND�DPDoODU�LoLQ�SHN�oRN�ED÷ÕPVÕ]�E|O�P�ROXúPDVÕ�QHGHQL\OH�P�ONL\HW�YH\D�GL÷HU�KDN�YH�

NÕVÕWODPDODUD�NRQX�W�P�FR÷UDIL�REMHOHULQ�PRGHOOHQPHVLQGH�GH�NXOODQÕOPDNWDGÕU��$UWDQ�Q�IXVD�

RUDQOD�\�]|Oo�P��KÕ]OÕ�JHOLúPH\L�NDUúÕOD\DPD\DQ��ONHOHUGH�YH�|]HOOLNOH�WLFDUHW��VDQD\L��XODúÕP�

YH�VDQDWÕQ�PHUNH]L�RODQ�PHWURSROOHUGH�WDúÕQPD]�NXOODQÕPÕ�GLNH\�RODUDN�LOHUOHPHNWHGLU��%X�

QHGHQOH�ROXúDQ�NDUPDúÕN�P�ONL\HW�\DSÕVÕQÕQ�NRQWURO�DOWÕQD�DOÕQDELOPHVL�LoLQ��VÕQÕUODUÕQ��%�

RODUDN�ROXúWXUXODUDN�J|UVHO�KDOH�JHWLULOPHVL�YH�J�YHQFH�DOWÕQD�DOÕQPDVÕ�JHUHNWL÷L�J|U�ú��RUWD\D�

oÕNPÕúWÕU��'�Q\D�JHQHOLQGH�KDOHQ�\D\JÕQ�RODQ�DQOD\Õú��%�NDGDVWUR�DQOD\ÕúÕGÕU�DQFDN�VRQ�

\ÕOODUGD�.DGDVWUDO�DPDoOÕ��%�ELOJL�VLVWHPOHUL�NRQXVXQGD� G D �oDOÕúPDODU�DUWDUDN�GHYDP�

HWPHNWHGLU��hONHPL]GH�GH��|]HOOLNOH��%�PRGHOOHPH�DoÕVÕQGDQ EDNÕOGÕ÷ÕQGD��NRQX\D�LOJL�

GX\DQODUÕQ�ROGX÷X��DQFDN�NDGDVWUDO�DPDoOÕ�RODUDN��%�PRGHOOHPHQLQ�NXOODQÕOPDVÕ�NRQXVXQGD�

KHUKDQJL�DUDúWÕUPDQÕQ�ROPDGÕ÷Õ�J|]OHQPLúWLU��%X�GXUXP�EX�NRQXGD�ELU�oDOÕúPD�\DSPDN� LoLQ�

HQ�|QHPOL�JHUHNoH�ROPXúWXU��

%XQXQOD�ELUOLNWH�DUDúWÕUPDQÕQ�GL÷HU�JHUHNoHOHUL�RODUDN V|\OHQHELOHFHN�úH\OHU�VÕUDODQGÕ÷ÕQGD�

LON�JHUHNoH�RODUDN�� � ONHPL]GH�|]HOOLNOH�NDW�P�ONL\HWLQH�NRQX�ED÷ÕPVÕ]�E|O�POHULQ�WHVFLOL��

VDWÕúÕ�JLEL�LúOHPOHUGH��WHVFLOH�NRQX�RODQ�QHVQHQLQ����ER\XWX�LOH�SURMHOHQGLULOPHVL�VRQXFXQGD��%�

NDGDVWUDO�KDULWD��NDGDVWUR�SDUVHOOHULQL�J|VWHUPHNOH�EHUDEHU��ELQDODUÕQ�YH�ED÷ÕPVÕ]�E|O�POHULQ

GXUXPXQX�J|VWHUPH�J|UHYLQL�\DSPDPDNWDGÕU��%X�J|UHYL�WHVFLOH�NRQX�ED÷ÕPVÕ]�E|O�POHULQ�

PLPDUL�SURMHOHUL�\DSPDODUÕ�JHUHNLUNHQ� P�ONL\HW�oL]JLOHUL�GÕúÕQGD�ELU�oRN�WHNQLN�GHWD\Õ�GD�

D\UÕFD��EDUÕQGÕUDQ EX�SURMHOHU�GH EX�J|UHYL�\DSDPDPDNWDGÕU��6|]JHOLPL�VDWÕQ�DOÕQPDN�LVWHQHQ�

ELU�SDUVHOL�NDGDVWUR�KDULWDVÕQGD J|UPHN��SODQ�|UQH÷LQL�DOPDN��\�]|Oo�P�Q���VÕQÕUODUÕQÕ�YH�

QXPDUDVÕQÕ�NDUúÕODúWÕUPDN�P�PN�Q�LNHQ� ELU�DSDUWPDQ�GDLUHVL�VDWÕQ�DOPDN�LVWH\HQ�NLúL�RQODUFD
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GDLUHQLQ�ROGX÷X�ELU � WRSOX�NRQXW WD �KDQJL�GDLUH\L�VDWÕQ�DODFD÷Õ�NRQXVXQGD�WHUHGG�GH�

G�úHELOHFHN��DQFDN�PLPDUL�SURMH��\|QHWLP�SODQÕ�YH�NDW�P�ONL\HWL�N�W�÷�Q��ELU�DUDGD�J|UHUHN

VDWÕQ�DOPDN�LVWHGL÷L�GDLUHQLQ�KDQJL�GDLUH�ROGX÷XQX DQOD\DELOHFHNWLU��$QFDN�EX�EHOJHOHULQ�

DUúLYOHUGHQ�oÕNDUÕOPDVÕ �YH �YDWDQGDúÕ � WD WPLQ�HGHFHN�G�]H\GH� Lú OHPH�NRQX�GDLUHQLQ �

J|VWHULOPHVLQGH�]RUOXNODU�ROGX÷X�RUWDGDGÕU��øúWH�EX�QRNWDGD�GHYOHWLQ�VRUXPOXOX÷X�YH�

J�YHQLOLUOL÷L�NRQXVX�J�QGHPH�JHOHFHNWLU��0HYFXW�GXUXPGD�LúOHP�WDSX�VLFLO�PHPXUODUÕQÕQ�

VRUXPOXOX÷XQGD�JHUoHNOHúPHNWH�LVH�GH�EX�QRNWDGD�ELU�HNVLNOLN�KLVVHGLOPHNWHGLU� %X�HNVLNOLN�

NÕVDFD�P�ONL\HWH�NRQX��%�YDUOÕ÷ÕQ�J|UVHO�KDOGH�EXOXQPDPDVÕQGDQ�ND\QDNODQPDNWDGÕU�

øNLQFL JHUHNoH�RODUDN� LOHUGH�HOH�DOÕQDFD÷Õ�JLEL�ED÷ÕPVÕ]�E|O�POHU�ELU�DQD�SDUVHO��]HULQGH�|QFH�

NDW�LUWLIDNÕ�WHVLV�HGLOHUHN��\DSÕ�UXKVDWÕ�DOÕQPDVÕ�YH�FLQV�GH÷LúLNOL÷L�LúOHPOHULQLQ�VRQUDVÕQGD�NDW�

P�ONL\HWL�N�W�÷�QH�ND\ÕW�HGLOHELOPHNWH�LNHQ��WHVFLO�KDULFL�ELU�NDPX�DODQÕQÕQ��]HULQH�\DSÕODFDN�

ED÷ÕPVÕ]�E|O�P�KDQJL�DQD�SDUVHO��]HULQGH�NDW�P�ONL\HWLQH�NRQX�HGLOHELOHFHNWLU�VRUXVXQXQ�QHW�

ELU�FHYDEÕQÕQ�ROPDPDVÕ��gUQHN�RODUDN�\RO��NDYúDN��PH\GDQ��GHUH�JLEL�WHVFLO�KDULFL�EÕUDNÕOPÕú�

GROD\ÕVÕ\OD�ELU�WDSX�N�W�N�VD\IDVÕQD�LúOHQPH\HQ�DODQODUÕQ��]HUOHULQH�LQúD�HGLOPLú�PHVNHQ�YH\D�

G�NNDQ�YDVIÕQGD�P�VWDNLO�RODUDN�P�ONL\HWH�NRQX�RODELOHFHN�YDUOÕNODUÕQ�WDSX\D�WHVFLOL�\DVDO�

RODUDN�P�PN�Q�GH÷LOGLU� �%X�YDUOÕNODUÕQ��]HULQGH�EXOXQGXNODUÕ�DQD�JD\ULPHQNXO�Q�

P�ONL\HWLQGHQ�ED÷ÕPVÕ]�RODUDN�WDSX\D�WHVFLO�HGLOHELOPHOHUL�LoLQ�JHUHNOL�\DVDO�G�]HQOHPHOHUOH�

ELUOLNWH��%�RODUDN�VÕQÕUODUÕQÕQ�WHVSLW�HGLOHUHN�ND\ÕW�DOWÕQD�DOÕQPDVÕ�JHUHNPHNWHGLU��'L÷HU�ELU�

GH\LúOH�P�ONL\HWLQL�WHVFLO�KDULFL�NDPX�DODQÕQD�ED÷OÕ�ROPDNWDQ�oÕNDUDELOPHN�LoLQ�NRQXP�LOH�

ELUOLNWH�\�NVHNOLN�GH÷HUOHULQLQ�GH�WHVFLOL�JHUHNPHNWHGLU��(÷HU�NDGDVWUDO�YHULOHU�ELU�ELOJL�

VLVWHPLQGH�DUúLYOHQL\RUVD�WHVFLO�HGLOHQ�NRQXP�YH�\�NVHNOLN�YHULOHUL�P�ONL\HWH�NRQX�YDUOÕ÷ÕQ�

NHQGL�EDúÕQD�J|UVHO�YH�VRUJXODQDELOLU�ELU�QHVQH�ROPDVÕQD�LPNDQ�YHUHFHNWLU�

ho�QF� JHUHNoH�RODUDN��7DSX�6LFLO�0�G�UO�NOHUL�DUúLYOHULQGH��dL]HOJH�������SDUVHOOHU��]HULQGH�

\DSÕODQ�SHN�oRN�GH÷LúLNOLN�LúOHPLQH�DLW��UHVPL�VHQHW��PLPDUL�SURMH�YH�FHSKH�IRWR÷UDIODUÕ�JLEL�

HYUDNODU�WRSODQPDNWDGÕU��g]HOOLNOH�WDúÕQPD]�VD\ÕVÕQÕQ�KÕ]OÕ�ELU�DUWÕú�J|VWHUGL÷L�\HUOHUGH�HYUDN�

ID]ODOÕ÷Õ�VHEHEL\OH�DUúLYOHUGHQ�LVWHQHQ�EHOJH\L�oÕNDUPDN�ELOH�]DPDQOD�VRUXQ�KDOLQH�

JHOPHNWHGLU��%X�GXUXPGD�W�P�NDGDVWUDO�DUúLYOHULPL]L�GLMLWDO�KDOH�JHWLULS��%�ELU�NDGDVWUR�ELOJL�

VLVWHPLQH�DNWDUPDN�DPDFÕQD�HN�RODUDN�NDW�P�ONL\HWLQH�NRQX�ED÷ÕPVÕ]�E|O�POHULQ�DQDORJ�

PLPDUL �SURMHOHULQL �GH�VDGHFH�NDW �P�ONL\HWL �V ÕQÕU ODUÕQÕ GLNNDWH �DODUDN�GL M L WD O �KDOH�

JHWLUPHN�JHUHNOLOL÷L�]DPDQ�LoLQGH�RUWD\D�oÕNDFDNWÕU��%X�VD\HGH�JHUHNWL÷LQGH�NDW�P�ONL\HWL�

YHULVLQH�GLMLWDO�RUWDPGD�XODúÕODELOHFHN��VRQUDNL�DúDPDGD�LVH�YHULQLQ���ER\XWOX�PRGHOOHQPHVL�LOH�

J|UVHOOLN�GH��VD÷ODQDELOHFHN�YH�ND\ÕW��]HULQGHNL�GHYOHW�J�YHQFHVL�J|UVHOOLNOH�GHVWHNOHQHFHNWLU��
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dL]HOJH�����.DW�0�ONL\HWL�YH�3DUVHO�0�ONL\HWL

3DUVHO�0�ONL\HWL .DW�0�ONL\HWL

øOJLOL�<DVD �����6D\ÕOÕ�.DGDVWUR�

.DQXQX

����6D\ÕOÕ�.DW�0�ONL\HWL�

.DQXQX

øOJLOL�.XUXP .DGDVWUR�0�G�UO�÷� 7DSX�6LFLO�0�G�UO�÷�

+DULWD��3URMH �%�NDGDVWUDO�KDULWD�YH�|Oo��

NURNLOHUL

0LPDUL�SURMH�YH�FHSKH�

IRWR÷UDIODUÕ

7XWXODQ�6LFLO 7DSX�.�W�÷� .DW�0�ONL\HWL�.�W�÷�

&%6�9HUL�7�U�
.DGDVWUDO�KDULWDODU�DQDORJ�

NÕVPHQ�GLMLWDO�

7DPDPHQ�DQDORJ�PLPDUL�

SURMH�YH�IRWR÷UDIODU

'|UG�QF� JHUHNoH�RODUDN��NDW�P�ONL\HWLQH�NRQX�ED÷ÕPVÕ]�E|O�POHUGH�KDN�VDKLELQLQ�WDVDUUXI�

HWPH�KDNNÕ��RUWDN�DODQODU�KDULo��WDEDQ�\�]|Oo�P��YH�KDFPL\OH�VÕQÕUOÕGÕU��V|]JHOLPL�ELU�GDLUH�

YH\D�G�NNDQ�VDWÕQ�DODQ�NLúL�ELU�DODQGDQ�GDKD�]L\DGH�ELU�KDFLP�VDWÕQ�DOPDNWDGÕU��$QFDN�NDW�

P�ONL\HWL�N�W�NOHUL�YH�WDSX�VHQHWOHULQGH \�]|Oo�P��V�WXQXQGD�DQD�SDUVHOLQ�\�]|Oo�P��YH�

ED÷ÕPVÕ]�E|O�P�Q�DUVD�SD\Õ�\HU�DOPDNWDGÕU� %D÷ÕPVÕ]�E|O�P�Q�\�]|Oo�P��YH\D�KDFPL�

PLPDUL�SURMHQLQ�GLMLWDO�RUWDPGD�ROPDVÕ�GXUXPXQGD�UDKDWOÕNOD�KHVDSODQDELOLU�YH�ND\ÕWODUGD�

J|VWHULOHELOLU�

%HúLQFL JHUHNoH�RODUDN��NDGDVWURVX�WDPDPODQPÕú�\HUOHUGH�WDOHEH�ED÷OÕ�RODUDN�SDUVHO�SODQ�

|UQH÷L�KD]ÕUODPD��ELOJL�YH�EHOJH�WHPLQL��DSOLNDV\RQ�JLEL�KL]PHWOHU�YHULOPHNWH�ROXS��|QFHOL÷LQ

GDKD�L\L�ELU�NDPX�KL]PHWL�ROPDVÕQÕQ�\DQÕQGD�NXUXPODU EX�KL]PHWOHUGHQ�\DSÕODQ \DWÕUÕPÕQÕQ�

NDUúÕOÕ÷Õ�RODUDN�JHOLU�GH �HOGH�HWPHNWHGLU��.DGDVWUR�P�G�UO�NOHUL�EX�KL]PHWOHUH�HN�RODUDN�

ED÷ÕPVÕ]�E|O�POHUH�LOLúNLQ�KL]PHWOHU�GH�YHUHELOLU��gUQH÷LQ�SODQ�|UQH÷L��DUVD�SODQ�|UQH÷L�YH�NDW�

SODQ�|UQH÷L�RODUDN�D\UÕODELOLU�YH�NDW�PDOLNOHULQH��NDWÕQ�ELQDGDNL�NRQXPX�LúDUHWOHQPLú�úHNLOGH�

ELQDQÕQ�|Q��\DQ���VW�J|U�Q�úOHULQGHQ�ROXúDQ�ED÷ÕPVÕ]�E|O�P�QXPDUDVÕ��DUVD�SD\Õ��\�]|Oo�P��

YH KDFPLQLQ GH \D]ÕODELOHFH÷L�E L U � N D W � S O D Q � | U Q H ÷ L �YHULOHELOLU� hONH�E�W�Q�QGH�

G�ú�Q�OG�÷�QGH�|QHPOL�ELU�JHOLU�NDOHPL�RODELOHFH÷L�G�ú�Q�OPHNWHGLU�
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$OWÕQFÕ JHUHNoH�RODUDN���ONHPL]GH�0DKNHPHOHU�YH�øFUD�0�G�UO�NOHUL�GDYD\D�NRQX�ELU�

ED÷ÕPVÕ]�E|O�P�Q�NHúILQH�YH\D�NÕ\PHW�WDNGLULQH�NDUDU�YHUGLNOHULQGH�EX�LúOHP�LoLQ�ELOLUNLúL�

RODUDN�NDGDVWUR�P�G�UO�NOHULQGHQ�HOHPDQ�YH�ELOJL�WDOHS�HWPHNWHGLUOHU��%X�ELOJL�PDKNHPHOHULQ�

UHVPL�\D]Õ�LOH�GDYD�NRQXVX�WDúÕQPD]ÕQ�SODQ�|UQH÷LQL�LVWHPHVL�úHNOLQGH�ROPDNWDGÕU��%X�

WDúÕQPD]�H÷HU�ELU�ED÷ÕPVÕ]�E|O�P�LVH�.DGDVWUR�0�G�UO�NOHUL�EXQXQOD�LOJLOL�VDGHFH�ED÷ÕPVÕ]�

E|O�P�Q�EXOXQGX÷X�SDUVHOLQ�SODQ�|UQH÷LQL�J|QGHUPHN�GXUXPXQGD�NDOPDNWDGÕU��%X�LVH�R�

ED÷ÕPVÕ]�E|O�P�LOH�LOJLOL�\HWHUOL�ELOJL�YHUPHPHNWHGLU��.HúLI�HVQDVÕQGD�LVH�WDúÕQPD]ÕQ�

PDOLNOHULQLQ�ELOJLVL�KDULFLQGH�WDúÕQPD]Õ�PHYFXW�ELOJLOHUOH�EXOPDN�ROGXNoD�]RU�ROPDNWDGÕU�

$QFDN�WDúÕQPD]ÕQ�FHSKH�J|U�Q�úOHUL��KDWWD��%�SHUVSHNWLI�J|U�Q�ú� .DGDVWUR�0�G�UO�÷��

DUúLYLQGHQ�PDKNHPHOHUH�J|QGHULOHUHN�GDYD�GRV\DVÕQD �JLUGL÷L�WDNGLUGH�WDúÕQPD]Õ�EXOPDQÕQ�

ROGXNoD�NROD\�RODFD÷Õ�WDKPLQ�HGLOPHNWHGLU� $\QÕ�GXUXP�LSRWHN�NDUúÕOÕ÷Õ�EDQNDODUGDQ�NUHGL�

WDOHELQGH�EXOXQDQ�NLúLOHULQ��PDOLNL�EXOXQGXNODUÕ�NDW�YH\D�G�NNDQODUÕQ�GXUXPXQXQ�YH�

GH÷HULQLQ�GDKD�L\L�DQODúÕOPDVÕ�DoÕVÕQGDQ�GD�JHoHUOLGLU�

<HGLQFL JHUHNoH�RODUDN� 0�ONL\HWLQ��o�QF��ER\XWX�NDYUDPÕ�WDUWÕúPD\D�DoÕOPDOÕGÕU��'LNH\�

RODUDN�P�ONL\HW�VÕQÕUODUÕQÕQ�\HULQ�DOWÕQGD�YH��VW�QGH�QHUH\H�NDGDU�X]DQGÕ÷Õ��QHUH\H�NDGDU�RODQ�

NÕVPÕQ�NDPX\D�DLW��QHUH\H�NDGDU�RODQ�NÕVPÕQ�LVH�PDOLNLQ�WDVDUUXIXQGD�EXOXQDELOHFH÷L

NRQXODUÕ��WDPDPHQ��%�ELU�NDGDVWUDO�VLVWHP�WDVDUÕPÕ�YH�X\JXODPDVÕ� L o L Q � QH �J LE L � \DVDO�

G�]HQOHPHOHU�\DSÕOPDVÕ�JHUHNWL÷L�NRQXODUÕ��]HULQGH�oDOÕúPDODU�\DSÕOPDOÕGÕU�

6HNL]LQFL JHUHNoH�RODUDN��\HU��]HULQGH�\DVDO�YH�ELOLPVHO�oHUoHYHGH�LQúD�HGLOHQ�\DSÕODUÕQ�

WDVDUÕPÕ�YH�SODQODQPDVÕQGDQ�PLPDUODU�VRUXPOXGXU�DQFDN�EX�\DSÕODUÕQ�GHYOHW�J�YHQFHVL�DOWÕQGD�

P�ONL\HWH�NRQX�RODFDN�úHNLOGH �\HU��]HULQGHNL�NRQXPXQXQ�|Oo�OHUHN�ND\ÕW�HGLOPHVL��YH�

LVWHQLOGL÷L�]DPDQ�XODúÕODELOPHN��]HUH DUúLYOHQPHVL�NRQXODUÕ�.DGDVWUR�NDYUDPÕQÕQ�ELU�SDUoDVÕ�

ROXS��EX�YHULOHULQ�GLMLWDO�RUWDPGD�GHSRODQPDVÕ��LúOHQPHVL��VRUJXODQPDVÕ�YH�DQDOL]LQL�P�PN�Q�

NÕODQ�ELU�VLVWHP�DOWÕQGD�WRSODQPDVÕ�JHUHNWL÷L�G�ú�Q�OPHOLGLU��

'RNX]XQFX�JHUHNoH�RODUDN� PHVOH÷LPL]GH�\DúDQDQ�\HQL�JHOLúPHOHU� W�P�G�Q\DGD�|]HOOLNOH�

JHOLúPLú��ONHOHUGH��JHOLúPHNWH�RODQ��ONHOHUGH�GH�\HUOHúLPLQ�ID]OD�ROGX÷X�YH\D�WDULKWHQ�JHOHQ�

ELUNDo�úHKLU�NDWPDQÕQÕQ�EXOXQGX÷X�úHKLUOHUGH��%�NDGDVWUR�NRQXVX�WDUWÕúÕOPDNWD�GRNWRUD�

WH]OHULQH�NRQX�ROPDNWD�YH�ED]Õ�\HUOHUGH�SLORW�RODUDN�IDUNOÕ�ELoLP�YH�\DNODúÕPODUOD�
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ROPDNOD�EHUDEHU�X\JXODPDGD�LPNkQVÕ]GÕU�YH�JHUoHN�G�Q\D\D�\DNÕQOÕN�LOH�LúOHYVHO�ROPD�
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HGLOHELOPHVL�YH�VRQXoODUÕQ�oHúLWOL�GRQDQÕPODU�NXOODQÕODUDN�VXQXODELOPHVLGLU� %X�NRQXGDNL�

JHQHO�DQOD\Õú�EX�LúOHYOHUGHQ�ELUL�YH\D�ELUNDoÕ�HNVLN�ROGX÷X�WDNGLUGH�VLVWHPLQ�ELU�&%6�RODUDN�
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ELOJLVD\DUODUGDQ�oHúLWOL�ER\XWODUGDNL�J|U�QW�OHPH��QLWHOHULQH�NDGDU �SHN�oRN�GRQDQÕP�
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YHULOHUH�J|UH�EHOOHNWH�GDKD�ID]OD�\HU�NDSODPDVÕQD�\RO�DoDU��ùHNLO������



��

ùHNLO�����5DVWHU�YHUL�\DSÕVÕ

����� 7DQÕPVDO�9HULOHU

&R÷UDIL�YDUOÕ÷D�DLW�RODQ�YH�FR÷UDIL�NRQXP ELOJLOHULQGHQ�ED÷ÕPVÕ]�RODQ�WDQÕPODPD�YH�|]HOOLNOHUL�

LoHULU��gUQHN�RODUDN�ELU�úHKULQ�Q�IXVX��NLúL�EDúÕQD�G�úHQ�JHOLU��úHKLUGHNL�NDGÕQ��HUNHN��oRFXN�

VD\ÕVÕ��NDPX\D�DLW�\HU�LVLPOHUL��ELQDODUÕQ�QLWHOL÷L��\ROODUÕQ�\DSÕVÕ��WUDILN�\R÷XQOX÷X�PLNUR�

G�]H\GH�LVH�PDOLN�LVLPOHUL��KDN�YH�VÕQÕUODPDODUÕ�NDSVD\DQ�WDSX�ND\ÕW�ELOJLOHUL��JHUoHN�YH�W�]HO�

NLúLOHUH�DLW�VRV\R�HNRQRPLN�W�P�ELOJLOHU�EXQODUD�DLW��VLFLO�YH\D�NLPOLN��,'��QXPDUDODUÕ\OD�

ELUOLNWH�WDQÕPVDO�YHUL�RODUDN�VD\ÕODELOLU�

7DQÕPVDO�YHULOHU�FR÷UDIL�YDUOÕNODUD�DLW�|]HOOLNOHULQ�VÕUDODQGÕ÷Õ�ELUGHQ�oRN�WDEORGD�\HU�

DODELOLUOHU��%X�WDEORODUÕQ�WDPDPÕ�WDQÕPVDO�YHUL�WDEDQÕQÕ�ROXúWXUXU��7DEORODU�DUDVÕQGD�ELUH�ELU��

ELUH�oRN�YH�oRND�oRN�LOLúNLOHU�EXOXQDELOLU��%LUH�ELU�LOLúNL��ELU�WDEOR\D�DLW�ELU�VDWÕUGDNL�YHULOHULQ�

GL÷HU�WDEOR�YH�WDEORODUGD�GD�VDGHFH�ELU�VDWÕUOD�LOLúNLOL�ROGX÷X�GXUXPGXU��7DEORGDNL�ELU�VDWÕU�

GL÷HU�WDEORODUGD�ELUGHQ�oRN�VDWÕUOD�LOLúNLOL�LVH�EX�LOLúNL�ELUH�oRN�LOLúNL��ELUGHQ�oRN�VDWÕUÕQ�LVH�

GL÷HU�WDEORODUGD�NDUPDúÕN�RODUDN�ELUGHQ�oRN�VDWÕUOD�LOLúNLOL��ROPD�GXUXPX�LVH�oRND�oRN�LOLúNL�

RODUDN�DGODQGÕUÕOÕU��dL]HOJH�����YH������
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dL]HOJH�����%LUH�ELU�LOLúNL�

dL]HOJH�����%LUH�oRN�YH�oRND�oRN�LOLúNL

����� 9HUL�7RSODPD�7HNQLNOHUL

&%6¶GH�NRQXPVDO�YHULOHULQ�WRSODQPDVÕ�oHúLWOL�\|QWHPOHUOH�\DSÕODELOPHNWHGLU��%X�\|QWHPOHU��

x .DUWRJUDILN�\|QWHPOHU��PHYFXW �DQDORJ�KDUL WD ODU ÕQ�GLJL W L]HU �YH\D�VFDQQHU � LOH

VD\ÕVDOODúWÕUÕOPDVÕ
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x 8]DNWDQ�DOJÕODPD�\|QWHPOHUL�

x )RWRJUDPHWULN�\|QWHPOHU

x <HUVHO�|OoPH�\|QWHPOHUL�LOH�GR÷UXGDQ�YHUL�WRSODPD

x *36�WHNQLNOHUL�LOH�YHUL�WRSODPD

x RODUDN�VD\ÕODELOLU�

����� 9HUL�'�]HQOHQPHVL YH�<|QHWLPL

&%6�X\JXODPDODUÕQGD�IDUNOÕ�YHUL�WRSODPD�WHNQLNOHUL�LOH�HOGH�HGLOPLú�YHULOHULQ��VLVWHP�

WDUDIÕQGDQ�NXOODQÕODQ�YHUL�\DSÕVÕQD��|OoH÷H�YH�SURMHNVL\RQ�WHNQL÷LQH�X\JXQ�KDOH�JHWLULOPHVL�

JHUHNPHNWHGLU��%LU�&%6¶\L�ROXúWXUDQ�ELOHúHQOHUGHQ�\D]ÕOÕP��GRQDQÕP�YH�SHUVRQHO�ELOHúHQOHUL�

G L÷HU �E L OHúHQ�RODQ�YHU L\L �PHYFXW�VLVWHPGH�NXOODQÕODELOLU�IRUPD�G|Q�úW�UHELOHFHN� Y H �

\|QHWHELOHFHN�\HWHQHNWH�ROPDOÕGÕU�

&%6¶OHUGH�EDVLW�X\JXODPDODU�GÕúÕQGD��DUDODUÕQGD�ELUH�ELU��ELUH�oRN�YH\D�oRND�oRN�LOLúNLOHU�

EXOXQDQ�ELUGHQ�oRN�YHUL�N�PHVL�YH�WDEOR\X�ELUELULQH�ED÷OD\DELOHQ��ELUOHúWLUHELOHQ��DOIDEHWLN�

YH\D�QXPHULN�VÕUDODPD�\DSDELOHQ��LVWHQHQ�VHoHQHNOHUL�V�]HELOHQ�YH�D\ÕUDELOHQ�ELU�YHUL�WDEDQÕ�

\|QHWLPLQH�LKWL\Do�YDUGÕU��%X�\|QHWPH�IDDOL\HWLQL�LFUD�HGHELOPHN�LoLQ�³9HUL�7DEDQÕ�<|QHWLP�

6LVWHPOHUL���'%06�´�JHOLúWLULOPLúWLU��&%6�VHNW|U�QGH�PHYFXW�\D]ÕOÕPODUGDQ�SHN�oR÷X�IDUNOÕ�

LúOHWLP�VLVWHPOHULQGH�YH�\D]ÕOÕPODUÕQGD��UHWLOPLú�YHULOHUL�GR÷UXGDQ�RNX\DELOPHNWH�YH\D�HN�

\D]ÕOÕPODU��H[WHQVLRQ�YH�VFULSWOHU��NXOODQDUDN�YHUL\L�LVWHQLOHQ�IRUPD�oHYLUHELOPHNWH��GL÷HU�YHUL�

WDEDQÕ�VLVWHPOHUL\OH�LOLúNL�NXUXS�YHUL�DOÕúYHULúLQGH�EXOXQDELOPHNWHGLU�

����� 9HUL�6RUJXODPDVÕ�YH�$QDOL]L

9HULOHULQ�VRUJXODQPDVÕ�LúOHPL��JUDILN�YHULOHU��]HULQGHQ�WDQÕPVDO�YHULOHUH�HULúLP�YH\D�WDQÕPVDO�

YHUL��]HULQGHQ�JUDILN�YHUL\H�HULúLP�úHNOLQGH�RODELOLU��%XQODUÕQ�\DQÕQGD�PHWULN�YH�WRSRORMLN�

VRUJXODPDODU�GD�\DSÕODELOLU��³%LU �&%6¶QLQ�X]XQ�KHVDSODPDODUD �JHUHN�NDOPDNVÕ]ÕQ �

FHYDSOD\DFD÷Õ�VRUXODUÕQ�WRSODPÕ�R�&%6¶QLQ�VRUJXODPD�X]D\Õ�RODUDN�DGODQGÕUÕOÕU�YH�EX�X]D\ÕQ�

JHUHN�JHQLúOL÷L�JHUHNVH�FHYDS�V�UH�SHUIRUPDQVÕ�E�\�N�|Oo�GH�YHULQLQ�GHSRODQGÕ÷Õ�PDQWÕNVDO�

YH�IL]LNVHO�YHUL�\DSÕVÕQÕQ�ELU�IRQNVL\RQXGXU´��6DUEDQR÷OX���������6RUJXODPD�LúOHPOHUL���VDGHFH�

EHOOL�NRúXOODUÕ�VD÷OD\DQ�YH�HN�ELU�LúOHPH�JHUHN�NDOPDNVÕ]ÕQ�\DSÕODELOHQ�EDVLW�úHNLOGH�

RODELOHFH÷L�JLEL��YHUL�WDEDQÕQGDNL�GLQDPLN�LOLúNLOHQGLUPH�\DSÕVÕ�LOH�FR÷UDIL�YHULOHUL�LoHUHQ�

GH÷LúLN�NDWPDQODUGDNL�IDUNOÕ�YHULOHUGHQ�oRN�VD\ÕGD�NRPELQDV\RQODU�W�UHWLOHUHN�NDUPDúÕN�

úHNLOGH�GH�\DSÕODELOLU�

9HUL�DQDOL]L��LVWDWLNVHO�DQDOL]� � D÷�DQDOL]L��QHWZRUN�DQDO\VLV����VW��VWH�oDNÕúWÕUPD��RYHUOD\���
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\HQLGHQ�VÕQÕIODQGÕUPD��UHFODVVLILFDWLRQ���DODQ�ELUOHúWLUPH��GLVVROYH���WDPSRQ�E|OJH�ROXúWXUPD�

�EXIIHULQJ���\DNÕQOÕN�DQDOL]L��SUR[LPLW\�DQDO\VLV���VD\ÕVDO�\�NVHNOLN�DQDOL]L��GLJLWDO�WHUUDLQ�

DQDO\VLV��JLEL�LúOHPOHUGHQ�ROXúDQ�YH�&%6¶\L�GL÷HU�ELOJLVD\DU�GHVWHNOL�oL]LP�YH\D�KDULWD��UHWLP�

IDDOL\HWOHULQGHQ�D\ÕUDQ�HQ�|QHPOL�XQVXUGXU�

����� 9HUL�*|UVHOOHúWLULOPHVL

øQVDQ�J|]�Q�Q��o�ER\XWOX�YH�UHQNOL�J|UPHVL�QHGHQL\OH�FR÷UDIL�YHULQLQ�LQVDQ�]LKQLQLQ�

DOJÕOD\DELOHFH÷L�YH�DQOD\DELOHFH÷L�úHNLOGH�J|UVHO�KDOH�JHWLULOPHVL�JHUHNLU� �³&%6 GH�

J|UVHOOHúWLUPH�\HU\�]��JHUoHNOL÷LQH�KÕ]OÕ�XODúPD�\ROXQXQ�JHOLúWLULOPHVLGLU��KDULWDODU� L VH

FR÷UDIL�ELOJLOHULQ�\HU\�]�QGHNL�GD÷ÕOÕPODUÕ�YH�LOLúNLOHULQLQ�J|UVHOOHúWLULOPHVLQGH�NXOODQÕODQ�

NODVLN�LOHWLúLP�DUDFÕGÕU´��8OX÷WHNLQ��������� � % � +DULWDODUOD�ELUOLNWH��FR÷UDIL�YDUOÕNODUD�DLW�

NDEDUWPD�KDULWDODU�YH�PDNHWOHUGH�JHOHQHNVHO�J|UVHOOHúWLUPH�DUDoODUÕ�RODUDN�VD\ÕODELOLU�

*�Q�P�]GH ELOJLVD\DU�GRQDQÕP�YH�\D]ÕOÕPODUÕ�VD\HVLQGH�J|UVHOOHúWLUPH�&%6�oDOÕúPDODUÕQÕQ�

|QHPOL�ELU�SDUoDVÕ�KDOLQH�JHOPLúWLU��&%6�YHULOHUL�YH�HOGH�HGLOHQ�VRQXoODU�JUDILN��IRWR÷UDILN���o�

ER\XWOX�J|VWHULPOHU�YH\D�GL÷HU�oRNOX�RUWDP��PXOWLPHG\D���U�QOHUL�LOH�GHVWHNOHQGL÷LQGH�GDKD�

HWNLQ�KDOH�JHOPHNWHGLU�

��� &%6�8\JXODPDODUÕ

&R÷UDIL�%LOJL�6LVWHPOHUL�LON�RODUDN�DVNHUL�DPDoOÕ�RODUDN�NXOODQÕOPÕúWÕU��'DKD�VRQUD�IDUNOÕ�

PHVOHN�JUXSODUÕ�YH�GLVLSOLQOHU�GH�&%6¶OHUL�NXOODQPD\D�EDúODPÕú�YH�J�Q�P�]GH�NXOODQÕPÕ�oRN�

\D\JÕQ�ELU�KDOH�JHOPLúWLU��*HQHO�RODUDN�&%6¶OHULQ�X\JXODPD�DODQODUÕ�YH�NXOODQÕP�DPDoODUÕ�

VÕUDODQGÕ÷ÕQGD��

x 6DYXQPD�YH�J�YHQOLN��6WUDWHMLN�YH�WDNWLN�DPDoOÕ�DQDOL]OHU��J|U�ú�DUDúWÕUPDVÕ��WRSR÷UDILN�

DQDOL]OHU��DVNHUL�DODQ�YH�WHVLVOHUH�DLW�KDULWDODUÕQ��UHWLPL��VXo�KDULWDODUÕ��WUDILN��YE�

x 0�ONL\HW��7DSX�YH�.DGDVWUR�ELOJL�VLVWHPOHUL��RUPDQ�NDGDVWURVX��YE�

x 0�KHQGLVOLN�YH�SODQODPD�IDDOL\HWOHUL��dHYUH�YH�úHKLU�SODQODPDVÕ��NDUD�YH�GHPLU�\ROODUÕ��

KDY]D�DQDOL]OHUL��KDOLKD]ÕU�KDULWDODU��DOW\DSÕ�YH�NHQW�ELOJL�VLVWHPOHUL��YE�

x 7DUÕP�YH�RUPDQ��$PHQHMPDQ�KDULWDODUÕ� � WDUÕPVDO��U�Q�DQDOL]OHUL� �ELWNL�W�UOHUL�

DUDúWÕUPDVÕ��YE�

x 'R÷DO�DIHW�YH�\DQJÕQ��'HSUHP�YH�DFLO�\DUGÕP�ELOJL�VLVWHPOHUL��HQ�NÕVD�\RO�DUDúWÕUPDVÕ�

x 7XUL]P�YH�N�OW�U��.�OW�U�YDUOÕNODUÕ�YH�WXULVWLN�DPDoOÕ�ELOJL�VLVWHPOHUL��YE�

x 6D÷OÕN�YH�H÷LWLP� � 6D÷OÕN�YH�H÷LWLP�WHVLVOHULQL�NDSVD\DQ�KDULWDODU��VD÷OÕN�FR÷UDI\D�

LOLúNLVLQLQ�DQDOL]L��FR÷UDIL�DODQODUD�J|UH�RNXPD�\D]PD�YH�\Dú�DQDOL]OHUL��YE�
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x

x 6DQD\L�YH�WLFDUHW��2UJDQL]H�VDQD\L�E|OJHOHUL��E|OJHOHUH�J|UH�WLFDUL�YH�HNRQRPLN�

IDDOL\HWOHULQ�DUDúWÕUÕOPDVÕ��YHUJL�YH�JHOLU�LQGHNVOHULQLQ�EXOXQPDVÕ��YE�

%XQODUÕQ�GÕúÕQGD�&R÷UDIL�%LOJL�6LVWHPOHUL�]DPDQOD�GDKD�SHN�oRN�PHVOHN�GDOÕQGD��GH÷LúLN�

DPDoODUD�X\JXQ�RODUDN�NXOODQÕP�DODQÕ�EXODFDNWÕU��
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��ER\XWOX�&R÷UDIL�%LOJL�6LVWHPOHULQGH�FR÷UDIL�REMHOHULQ�JHRPHWULN�NRQXPODUÕ��o�ER\XWWD�

WDQÕPODQÕU��*HUoHN�PHNDQGDNL�FR÷UDIL�YDUOÕNODU��%�QHVQHOHU�KDOLQGH�PRGHOOHQHELOLU�YH�

VHPERORMLOHUL�GLMLWDO�RUWDPGD�GHSRODQDELOLU��*HOLúHQ�&$'�WHNQRORMLVL�LOH�ELU�FR÷UDIL�DODQÕQ�

SHUVSHNWLI�J|U�Q�ú��HOGH�HGLOHELOPHNWH���%�J|UVHOOHúWLUPH�RODQD÷Õ�EXOXQPDNWD��VDQDO�RUWDPGD�

DUD]LQLQ�YH\D�úHKULQ��]HULQGH�JH]PHN�P�PN�Q�ROPDNWDGÕU��³6RQVX]D�\DNÕQ�FR÷UDIL�YDUOÕ÷ÕQ�

YH�FR÷UDIL�DODQÕQ�JHUoHN�G�Q\DGDNLQH�\DNÕQ�WHPVLO�HGLOPHVL��EX�WHPVLOLQ�PRGHOOHQPHVL�YH�

WDQÕPODQPDVÕ�JHUHNPHNWHGLU��)DUNOÕ�|]QLWHOLNOHUH�VDKLS�E�W�Q�FR÷UDIL�YDUOÕNODUÕQ�EHOLUOL�ELU�

NRRUGLQDW�VLVWHPLQGH�DUDODUÕQGDNL�WRSRORMLN�LOLúNLOHUL�LOH��%�RODUDN�PRGHOOHQPHVL�\DQL�

PDWHPDWLN�RODUDN�WDQÕPODQPDVÕ�ROGXNoD�SDKDOÕ��]DPDQ�DOÕFÕ�YH�NDUPDúÕNWÕU�EX�QHGHQOH�EHOOL�

QHVQHOHULQ�JHUoH÷H�\DNÕQ�PRGHOOHUL�\DSÕODELOLU´��$ONÕú��������

��� &R÷UDIL�9DUOÕNODUÕQ���%R\XWOX�0RGHOOHQPHVL

%LU�PHNDQÕQ�PRGHOOHQPHVL�SHN�oRN�IDNW|UH�ED÷OÕGÕU��%X�IDNW|UOHU� �DPDo��PDOL\HW��]DPDQ��

\|QWHPOHU� �YHULOHULQ�WRSODQPDVÕ� � GR÷UXOXN� � NXOODQÕODQ�GRQDQÕPÕQ�KÕ]Õ��NDSDVLWHVL��\D]ÕOÕPÕQ�

\HWHQHNOHUL�YH \HWLúPLú�HOHPDQ�RODUDN�VD\ÕODELOLU�

&%6�YH��%�PRGHOOHPH�oDOÕúPDODUÕQGD�IDUNOÕ�PRGHOOHPH�WHNQLNOHUL�NXOODQDQ�SHN�oRN�WLFDUL�

\D]ÕOÕP��UHWLOPLúWLU��%XQODUD�|UQHN�RODUDN�

x �'�$QDO\VW��$UFYLHZ�(65,�

x 0�6��*HR�WHUUDLQ��%(17/(<�

x $XWRGHVN�0DS��7HUUDLQ�DQDO\VW�

x 9R[HO�$QDO\VW��,17(5*5$3+�

x 5RFNZRUNV

x 7ULGHQW�

x <HUOL�WLFDUL�\D]ÕOÕPODU�RODUDN�LVH�&%6�\HWHQHNOHUL�JHOLúWLULOPLú�YH 6$0��UHWPH���%�

J|U�QW�OHPH�PRG�OOHUL��UHWLOPLú�RODQ�1HWFDG�YH�(JKDV�JLEL�KDULWDFÕOÕN�\D]ÕOÕPODUÕ

VD\ÕODELOLU�

� % � PRGHOOHPH�YH�J|UVHOOHúWLUPH�oDOÕúPDODUÕ�� o HYUH � � úHK L U �YH �FR÷UDI L �PHNDQODUÕQ�

SODQODQPDVÕQGD�GR÷UX�NDUDUODU�ROXúDELOPHVL�LoLQ��MHRORML��WXUL]P��PDGHQFLOLN��KLGURORML��VDQDO�

JHUoHNOLN�YH�DQLPDV\RQ�JLEL�oDOÕúPDODU�EDúWD�ROPDN��]HUH�oRN�oHúLWOL �DPDoODU�LoLQ�

NXOODQÕOPDNWDGÕU�
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��� 0RGHOOHPH�7HNQLNOHUL

*HQHO�RODUDN�PHYFXW�&%6�oDOÕúPDODUÕQGD��%�SODQLPHWULN�YHUL�\DSÕVÕQÕ�LoHUHQ�&%6µOHULQH�

\�NVHNOL÷LQ�|]QLWHOLN�RODUDN�HNOHQPHVL�LOH��%�J|VWHULP�HOGH�HGLOHELOPHNWHGLU��%X�úHNLOGH��%�

SHUVSHNWLI�J|U�QW�\��L]OHPHN�P�PN�QG�U��%XQD����%�PRGHOOHPH�GHQLU��'L÷HU�ELU�DQODWÕPOD��

&$'�\HWHQHNOHUL�ROPD\DQ�&%6�\D]ÕOÕPODUÕQGD��%�PRGHO�ROXúWXUXODPDPDNWDGÕU�EXQXQ�VHEHEL��

\�NVHNOL÷LQ�DQFDN�NRQXPXQ�ELU�IRQNVL\RQX�] I�[�\��RODUDN VLVWHPH�JLULOHELOPHVLGLU�

'ROD\ÕVÕ\OD�HNUDQGDNL��%�J|U�QW����[�\�]��NRRUGLQDWODUÕ�ELU�DUDGD�WDQÕPODQPÕú�ELU�JHRPHWULN�

PRGHO�ROPD\ÕS�EX�J|U�QW�\H���ER\XWOX�VDQDO�REMHQLQ���ER\XWOX�J|U�Q�ú��GH�GHQLOHELOLU� %XQD�

UD÷PHQ�PRGHOOHPH�\HWHQHNOHUL�VÕQÕUOÕ�&%6�\D]ÕOÕPODUÕQGD�ELOH�HVQHN�WDQÕPVDO�YH�JUDILN�YHUL�

\|QHWHELOPH�NDELOL\HWOHUL�VD\HVLQGH�L\L�VRQXoODU�DOPDN�P�PN�QG�U�����%�&%6¶GH�NODVLN��%

&%6�YHUL�\DSÕODUÕ�RODQ�9HNW|U�YH�5DVWHU�YHUL�\DSÕODUÕ�NXOODQÕOPDNWDGÕU��%XQXQ�GÕúÕQGD��%

&%6�YH�PRGHOOHPH�NDYUDPÕ�LOH�LOJLOL�GL÷HU�ED]Õ�WHVSLWOHU�úXQODUGÕU�

x *|UVHOOHúWLUPH�WHNQLNOHUL�JHUoHN��%�&%6�RODUDN�NXOODQÕODPD]��$ONÕú���������

x *|UVHOOHúWLUPH��DPDFD��YH��VXQXPXQ��\DSÕODFD÷Õ��RUWDPD��ED÷OÕGÕU��+DULWDODU���WRSR÷UDILN�

KDULWD��HNUDQ�KDULWDVÕ��HOHNWURQLN�DWODV�KDULWDODUÕ� �NHQWVHO �JHOLúLPL�J|VWHUHQ�ELU�

DQLPDV\RQ��ELU�ELQDQÕQ�YH\D�DUD]LQLQ��o�ER\XWOX�J|U�QW�V��YH\D�Hú�]DPDQOÕ�KDYD�

GXUXPX�JLEL ELoLPOHUGH�KD]ÕUODQDUDN�&'�520��,QWUDQHW�YH\D�:::�DUDFÕOÕ÷Õ�LOH

VXQXOXUODU �8OX÷WHNLQ��������

x .DUWRJUDIODU�J|UVHOOHúWLUPH�LoLQ�IRQNVL\RQODU��NXUDOODU�YH�DOÕúNDQOÕNODU�JLEL�oHúLWOL�

DUDoODUÕ�NXOODQÕUODU��)RQNVL\RQODUD�|UQHN�RODUDN�NÕ\Õ�oL]JLOHULQLQ�JHQHOOHúWLULOPHVLQGH�

NXOODQÕODQ�EDVLWOHúWLUPH�DOJRULWPDODUÕ � YHULOHELOLU��.XUDOODUD�|UQHN�RODUDN RUDQVDO

LúDUHWOHULQ QLFHOLNOHUL J|VWHUPHN �]HUH NXOODQÕOPDODUÕ \DGD \�NVHNOLNOHULQ�J|VWHULPLQGH�

NXOODQÕODQ�J|OJHOHPH�\|QWHPL LoLQ VDQDO�ÕúÕ÷ÕQ�NX]H\EDWÕ \|Q�QGHQ�JHOPHVL YHULOHELOLU��

'HQL]OHULQ�PDYL��\�NVHNOL÷L�D]�RODQ�DODQODUÕQ�\HúLO��GD÷ODUÕQ�NDKYH UHQJL J|VWHULOPHVL�

LVH�DOÕúNDQOÕNODU�YH�X]XQ�]DPDQGÕU�V�UH�JHOHQ�NXUDOODUD�|UQHN�RODUDN�YHULOHELOLU��$QFDN�

W�P�EX�ELOLQHQOHULQ�NXOODQÕOPDVÕ�GDKL�LVWHQLOHQ�VRQXFD�XODúÕOPDVÕQGD�\HWHUOL�ROPD\DELOLU

�.UDDN�YH�2UPHOLQJ��������

x 6DGHFH��%�&%6�YHULOHULQH�|]QLWHOLN�GH÷HUL�RODUDN�\�NVHNOLN�YHULOHULQL�HNOH\HUHN�HOGH�

HGLOHQ�J|U�Q�PH�7HPVLOL�0RGHOOHPH��$GDSWLYH�'DWD�0RGHOOLQJ��GHQLOPHNWHGLU�

x �%�&%6¶GH�YHUL�\DSÕODUÕ��%�&%6¶\H�J|UH�GDKD�NDUPDúÕNWÕU�YH�YHUL�WDEDQÕQGD�GDKD�ID]OD�

\HU�WXWDUODU��$QDORJ��%�.DGDVWUR�KDULWDODUÕQÕQ��%�PHNDQVDO�J|VWHULP�LoLQ�WDUDQDUDN�

VD\ÕVDOODúWÕUÕOPDVÕ�GXUXPXQGD�GD�EX�JHoHUOLGLU��6D\ÕVDOODúWÕUPD�VRQXFX�P�ONL\HWH�NRQX�

R O D Q � Y H � R OPD\ DQ � Q H V Q H O H U � NRRUGLQDWODUÕ\OD�ELUOLNWH�ND\ÕW�HGLOLU�� 7 DUDQDUDN�



��

VD\ÕVDOODúWÕUPD�LúOHPLQGH�YHUL�NDOLWHVL�JHRPHWULN�YH�UDG\RPHWULN�o|]�Q�UO�÷H�ED÷OÕGÕU�

d|]�Q�UO�N�WDUDQPÕú�NDGDVWUR�KDULWDVÕQÕ�LoHULN�DoÕVÕQGDQ�HWNLOHU� +DULWDQÕQ�|OoH÷L�GH�

DOÕQDELOHFHN�ELOJLQLQ�D\UÕQWÕVÕQÕ�HWNLOH\HQ�GL÷HU�IDNW|UG�U��.DGDVWUDO�DPDoOÕ�ELU��%�

PRGHOOHPH�V|]�NRQXVX�ROGX÷XQGD��%�UDVWHU�YH\D�YHNW|U�YHULQLQ�NDOLWHVL��%�YHUL�

NDOLWHVLQGHQ�GDKD�G�ú�N�ROPDPDOÕGÕU��øúOHP�YH�YHUL�\�N�Q�Q�DUWPDVÕ�VRUXQX�YHUL�

NDOLWHVLQLQ�G�ú�N�WXWXOPDVÕ�LOH�o|]�OPHPHOL��o|]�POHU�\|QWHP�YH�WHNQRORMLGHNL�

JHOLúPHOHUGH�DUDQPDOÕGÕU�

0RGHOOHPH�WHNQLNOHULQL�ELoLPL�VDELW�ROPD\DQ�QHVQHOHULQ��DUD]L��PRGHOOHQPHVL�YH�ELoLPL�VDELW�

QHVQHOHULQ��ELQDODU��GL÷HU�\HU�VW���\HUDOWÕ�WHVLVOHUL��PRGHOOHQPHVL RODUDN�LQFHOHPHN�

P�PN�QG�U�

����� 6D\ÕVDO�$UD]L�0RGHOL��6$0�

%LU�FR÷UDIL�DODQÕQ��NRRUGLQDWODUÕ�ELOLQHQ�oRN�VD\ÕGD�QRNWD�\DUGÕPÕ\OD�V�UHNOL�ELU�\�]H\�

úHNOLQGH�LVWDWLVWLNVHO�RODUDN�J|VWHULPLGLU��<RPUDOÕR÷OX���������6D\ÕVDO�DUD]L�PRGHOL�*5,'�YH�

7,1�ROPDN��]HUH�LNL�IDUNOÕ�\|QWHPOH�HOGH�HGLOHELOPHNWHGLU��ùHNLO������

ùHNLO�����*5,'��G�]HQOL�NDUH�D÷��YH�7,1��G�]HQVL]��oJHQ�D÷��YHUL�PRGHOOHUL

������� 7,1��'�]HQVL]�hoJHQ�$÷Õ��<|QWHPL

'�]HQVL]�VÕNOÕNOD�ROXúWXUXOPXú�[��\��]�NRRUGLQDWODUÕ�ELOLQHQ�QRNWDODUÕQ�ROXúWXUGX÷X�PRGHOGLU��

<�]H\�ELUELULQH�NRPúX�RODUDN�ROXúWXUXODQ��oJHQOHU�LOH�LIDGH�HGLOLU��hoJHQOHU�G�]HQVL]�RODUDN

GD÷ÕOPÕú��o�QRNWD�\DUGÕPÕ\OD�YH�ELQGLUPHVL]�RODUDN��UHWLOLU��7,1�YHUL�PRGHOL�ELUELULQH�NRPúX�

�oJHQOHU�DUDVÕQGDNL�WRSRORMLN�LOLúNL\L�GHSRODU��0RGHOH�QRNWD�HNOHPHN�YH\D�ED]ÕODUÕQÕ�LúOHP

GÕúÕ�EÕUDNPDN�P�PN�QG�U�



��

ùHNLO�����7,1�YHUL�PRGHOL��$UFYLHZ�����

³'�]HQOL�.DUH�$÷Õ��*5,'��LOH�\�]H\�PRGHOOHQLUNHQ��JHUoH÷LQH�oRN�\DNÕQ��oRN�ID]OD�QRNWD\D�

JHUHNVLQLP�YDUGÕU��2\VD�D\QÕ�\�]H\�G�]HQVL]��oJHQ�D÷Õ��7,1��LOH�PRGHOOHQLUVH������GDKD�D]�

QRNWD\D�JHUHNVLQLP�GX\XOPDNWDGÕU´��+HOOHU� ������ hoJHQ�VD\ÕVÕQD�ED÷OÕ�RODUDN�\�]H\LQ�

JHUoH÷H�GDKD�\DNÕQ�WDQÕPODQPDVÕ�VD÷ODQÕU��hoJHQOHPH�HQ�oRN�NDEXO�J|UHQ�YH�NXOODQÕODQ�

'HODXQD\��oJHQOHPH�\|QWHPL�LOH�\DSÕOÕU��%X�\|QWHPGH�YHUL�N�PHVLQH�GDKLO�HGLOHQ�oHUoHYH�

QRNWDODUÕQGDQ�VDDW�LEUHVL�\|Q�QGH�KDUHNHW�HGLOHFH÷LQGHQ�VRO�DOWWDNL�LNLVLQGHQ�EDúODQDUDN��LNL�

QRNWD�DUDVÕQGDNL�X]DNOÕN�oDS�RODFDN�úHNLOGH�GDLUH�JHoLULOLU��GDLUHQLQ�LoLQH�G�úHQ�QRNWD�\RNVD�

GDLUHQLQ�oDSÕ�DUWWÕUÕOÕU��GDLUHQLQ�LoLQH�VDDW�LEUHVL�\|Q�QGH�G�úHQ�LON�QRNWD�LON��oJHQLQ��o�QF��

QRNWDVÕ�RODUDN�WDQÕPODQÕU��%X�LúOHP�EDúODQJÕFD�JHOHQH�NDGDU�V�UG�U�O�U�

������� *ULG��'�]HQOL�.DUH�$÷��<|QWHPL

*ULG�\|QWHPL�N|úHOHUL�G�÷�P�QRNWDVÕ�RODFDN�úHNLOGH�EHOLUOL�DUDOÕNODUOD�\HUOHúWLULOPLú�NDUH�YH\D�

GLNG|UWJHQOHULQ�ROXúWXUGX÷X�PRGHOGLU��'�÷�P�QRNWDODUÕQÕQ�NRRUGLQDWODUÕ��NRRUGLQDWODUÕ�ELOLQHQ�

QRNWDODU�\DUGÕPÕ\OD�HQWHUSRODV\RQ�\DSÕODUDN�KHVDSODQÕU��*ULG�NHQDUODUÕ�N�o�OG�NoH�PRGHO

JHUoHN�\�]H\H�GDKD�\DNÕQ�KDOH�JHOHFHNWLU��$QFDN�EX�YHUL�KDFPLQLQ�DUWPDVÕQD�YH�KHVDS�

LúOHPOHULQLQ�\DYDúODPDVÕQD�VHEHS�ROXU� ³*ULG�DQDOL]OHUL��UDVWHU�\DSÕGDNL�X\GX�J|U�QW�OHUL��KDYD�

IRWR÷UDIODUÕ��WDUDQPÕú�UHVLPOHU��VD\ÕVDO�DUD]L�PRGHOOHUL�úHNOLQGHNL�YHULOHU��]HULQGH�\DSÕODELOLU´�

�<RPUDOÕR÷OX���������



��

ùHNLO�����*5,'�YHUL�PRGHOL��$UFYLHZ�����

ùHNLO������%�J|U�Q�P���'�$QDO\VW�

����� %LoLPL�6DELW�2ODQ�1HVQHOHULQ�0RGHOOHQPHVL��6ROLG�2EMHFWV�

%LoLPL�VDELW�RODQ�QHVQHOHU�JHUoHN�G�Q\D��]HULQGH�GDKD�oRN�LQVDQ�\DSÕVÕ�RODQ�YH�WDQÕPODQDELOLU�

ELU�JHRPHWULN�IRUPD�VDKLS�EXOXQDQ�QHVQHOHUGLU��gUQHN�RODUDN��GH÷LúLN�PLPDUL�\DSÕGDNL�

ELQDODU��N|SU��YH�YL\DG�NOHU���VW�YH�DOW�JHoLWOHU��GR÷DOJD]�ERUX�KDWODUÕ��HQHUML�QDNLO�KDWODUÕ��

H÷LWLP�YH�VSRU�WHVLVOHUL��EXQODUD�DLW�NDSÕ��SHQFHUH��EDONRQ��WULE�Q��LODYH�WHVLV�YH�P�úWHPLODWODU

GDKLO�ROPDN��]HUH�\HU��]HULQGH�EHOLUOL�ELU�FR÷UDIL�NRQXPX�EXOXQDQ�SHN�oRN�\DSD\�QHVQH��%�

RODUDN�PRGHOOHQHELOLU�YH�J|UVHO�KDOH�JHWLULOHUHN�ELU�ELOJL�VLVWHPLQH�NRQX�HGLOHELOLU��%X�QHVQHOHU�

ELU�JHRPHWULN�úHNOLQ�EDVLW�KDOL\OH�RODELOHFH÷L�JLEL�ELU�oRN�úHNOLQ�ELU�DUD\D�JHWLULOPHVL\OH�



��

ROXúWXUXOPXú�NDUPDúÕN�ELU�\DSÕGD�GD�RODELOLU�

������� 7HO��.DIHV�0RGHOOHPH��:LUH�)UDPH�

�%�QHVQHQLQ�LVNHOHW�EHQ]HUL�ELU�WDQÕPODPDVÕGÕU��ùHNLO�������7HO�NDIHV�PRGHOGH�\�]H\OHU�\RNWXU��

QHVQH�NHQGLVLQL�oHYUHOH\HQ�QRNWD��oL]JL�YH�H÷ULOHUOH�WDQÕPODU��&$'�W�U��\D]ÕOÕPODUGD�KHUKDQJL�

ELU �NRQXPGDNL �o L]JL � �\D\� �oHPEHU �JLEL ��%�QHVQHOHU �\DUGÕPÕ\OD � WH O �NDIHV �PRGHOOHU�

ROXúWXUXODELOLU���%�WHO�oHUoHYHOL�PRGHOL�J|OJHOHPH�WHNQLNOHUL�LOH�J|UVHOOHúWLUPHN�YH��VW��VWH�

JHOHQ�oL]JLOHUL�\RN�HWPHN�P�PN�Q�GH÷LOGLU��g]HOOLNOH�HQG�VWUL��U�QOHULQLQ�WDVDUÕPÕQGD�\D\JÕQ�

RODUDN�NXOODQÕOÕU���

ùHNLO�����7HO��NDIHV�\DSÕGD�WHPHO�úHNLOOHU

������� .RPúX�$ODQ�6ÕQÕUODUÕ�LOH�0RGHOOHPH��%RXQGDU\�5HSUHVHQWDWLRQ�

7HO�NDIHV�PRGHOOHPHGHQ�GDKD�NDUPDúÕNWÕU��%X�PRGHOGH�VDGHFH��%�QHVQHQLQ�NHQDUODUÕ�

WDQÕPODQPD]�D\QÕ�]DPDQGD�\�]H\OHUL�GH�WDQÕPODQÕU��)DNDW�QHVQHQLQ�LoL�ERúWXU��

0RGHO��o�DQD�QHVQH�WLSLQGHQ�ROXúXU��%XQODU�QRNWD��GR÷UX�YH�\�]H\OHUGLU��gUQHN�RODUDN��ELU�

N�S�WDQÕPODQÕUNHQ�|QFHOLNOH�QRNWDODU�NHQDUODUÕ��NHQDUODU�\�]H\OHUL��\�]H\OHU��GH���ER\XWOX�

FLVPL�ROXúWXUXU��ùHNLO�������<�]H\OHUL�ROXúWXUDQ�DODQODU�QH�NDGDU�N�o�N�VHoLOLUVH�úHNLO�R�NDGDU�

L\L�WHPVLO�HGLOLU��DQFDN�EXQXQ�VRQXFX�RODUDN�QRNWD�VD\ÕVÕ�DUWDU�YH�EHOOHNWH�GDKD�ID]OD�\HU�

NDSODU��



��

ùHNLO���� $ODQ�VÕQÕUODUÕ�LOH�PRGHOOHPH

������� �%�*HRPHWULN�ùHNLOOHUOH�0RGHOOHPH��&RQVWUDFWLYH�6ROLG�*HRPHWU\�

�%�PRGHOOHPHQLQ�HQ�NROD\�WLSLGLU��QHVQHOHU�NDWÕ�RODUDN�PRGHOOHQLU��%DVLW�YH\D�NDUPDúÕN�W�P�

QHVQHOHU�WHPHO�JHRPHWULN�úHNLOOHULQ�ELUOHúLPLGLU��&$'�\D]ÕOÕPODUÕQGD�VLOLQGLU��NRQL��N�UH��N�S��

SUL]PD�JLEL�WHPHO�úHNLOOHU�ROXúWXUDUDN��%�QHVQHOHU��UHWLOHELOLU��6RQUD�EX�úHNLOOHU�GDKD�NDUPDúÕN�

úHNLOOHU�ROXúWXUPDN� L o L Q �PDQWÕNVDO�LúOHPOHU�NXOODQDUDN�ELUOHúWLUHELOLU�YH\D�ELUELULQGHQ�

oÕNDUWÕODELOLU�

.DWÕ�PRGHOOHULQ�ROXúXPXQGD��WHPHO�úHNLOOHU�LNLOL�RODUDN�\DSUDN�YH�G�÷�POHU�úHNOLQGH��ELQDU\�

WUHHV��GHSRODQÕU��

7DPDPODQPÕú�NDWÕ�PRGHO

������������������������������������������������������&������������������������������������������'

���%����������������������������������������������������$����������������

ùHNLO�����øNLOL�D÷Do�\DSÕ



��

gUQHN�RODUDN��$�QHVQHVL�LOH�%�QHVQHVLQLQ�ELUOHúWLULOPHVL��XQLRQ��LOH�&�QHVQHVLQLQ�ROXúPDVÕ��

ROXúDQ�QHVQHQLQ�GH�'�QHVQHVL�LOH�ELUOHúWLULOPHVL�LOH�NDWÕ�PRGHO�WDPDPODQÕU��QHVQHOHU�ELUOHúWLUPH�

GÕúÕQGD�GL÷HU�PDQWÕNVDO�LúOHPOHU�oÕNDUPD��VXEVWUDFW��YH\D�NHVLúLP��LQWHUVHFW��LúOHPOHUL�LOH�GH�

ROXúDELOLU�������������������������������������������������������

.DWÕ�JHRPHWULN�PRGHOOHPHGH�PRGHOOHQHQ�NDWÕQÕQ�KHU�QRNWDVÕ�ELU��[��\��]��GH÷HULQH�VDKLSWLU��

%LUGHQ�oRN�NDWÕ�QHVQHQLQ�³ERROHDQ´�LúOHPOHUL�NXOODQÕODUDN�ROXúWXUXOPXú�úHNOLQH�DLW�ELOJLOHU�

GHSRODQÕU��dRN�QHVQHOL�NDUPDúÕN�NDWÕODU�GHSRODPD�YH�LúOHP�KDFPLQL�GH�DUWWÕUÕU��%LU�ELQD\Õ�YH\D�

ED÷ÕPVÕ]�E|O�P��ROXúWXUDQ�NDSÕ��SHQFHUH��GXYDU�JLEL�GHWD\ODUÕQ�ELUOHúWLULOHUHN�DQD�\DSÕ\Õ�

ROXúWXUPDVÕ�³ERROHDQ´�DOJRULWPDVÕ�LOH�NDWÕ�ROXúWXUPD\D�|UQHN�RODUDN�J|VWHULOHELOLU�

ùHNLO���� .DWÕ�QHVQHOHU�YH�ELUOHúLPL�



��

������� �%�<�NVHOWLOPLú�0RGHOOHU��([WUXGHG�0RGHOV�

�%�QHVQHOHUH�ELU�\�NVHNOLN�YH\D�NDOÕQOÕN�DWDQPDVÕ\OD�HOGH�HGLOHQ��%�PRGHOOHUGLU��.DOÕQOÕN�

QHVQH\L�\�NVHOWLU�E|\OHFH�NHQDU�\�]H\OHU�HOGH�HGLOLU� SR]LWLI�YH\D�QHJDWLI�\|QGH�YHULOHELOLU��

.DOÕQOÕN�\�]H\OHUL�VLP�OH�HWPHN�LoLQ�NXOODQÕOGÕ÷Õ�JLEL�GR÷UXGDQ�NDWÕ�HOGH�HWPHN�LoLQ�GH�

NXOODQÕOÕU��1RNWDODUD�\�NVHNOLN�DWDQPDVÕ\OD�GR÷UXODU��GR÷UXODUD�\�NVHNOLN�DWDQPDVÕ\OD�

\�]H\OHU�YH�NDSDOÕ�DODQODUD�\�NVHNOLN�DWDQPDVÕ�LOH���ER\XWOX�NDWÕODU�ROXúXU �ùHNLO�������gUQHN�

RODUDN�(65,�$UFYLHZ�*,6�\D]ÕOÕPÕQGD�ELQDODU�YH�GL÷HU�\DSÕODU�DWDQDQ�³H[WUXVLRQ´�GH÷HULQH�

ED÷OÕ�RODUDN�YH\D�EX�GH÷HULQ�|]QLWHOLN�WDEORVXQGDQ�DOÕQPDVÕ�LOH�\�NVHOWLOLU��

ùHNLO�����<�NVHNOLN�YHULOHUHN��([WUXVLRQ���%�J|U�QW��HOGH�HGLOPHVL��$UFYLHZ������

+HU�PRGHOOHPH�WLSL���%�PRGHOOHUL�ROXúWXUPDN�LoLQ�IDUNOÕ�ELU�\|QWHP�NXOODQGÕ÷Õ�YH�G�]HQOHPH�

\|QWHPOHULQLQ�HWNLVL�IDUNOÕ�PRGHO�W�UOHULQGH�GH÷LúWL÷L�LoLQ�&$'�\DNODúÕPODUÕQGD�PRGHOOHPH�

\|QWHPOHULQLQ�NDUÕúÕN�RODUDN�NXOODQÕOPDVÕ�WDYVL\H�HGLOPH]��gUQH÷LQ�$XWRGHVN�0DS�

\D]ÕOÕPÕQGD�NDWÕGDQ�\�]H\H�YH�\�]H\GHQ�WHO�NDIHV�PRGHOH�G|Q�ú�P�LPNDQÕ�YDU�ROPDVÕQD�

UD÷PHQ��WHO�NDIHVWHQ�\�]H\H�YH\D�\�]H\GHQ�NDWÕ�PRGHOH�oHYULP�\DSÕODPD]��dRFXNODUÕQ�\DSWÕ÷Õ�

WHO�DUDEDODU��WHO�NDIHV�PRGHOOHPH\H�|UQHNWLU��$UDEDQÕQ��]HULQH�ND÷ÕW�NDSODQÕUVD�\�]H\�

PRGHOOHPH�|UQH÷L�ROXU��$UDED�WDKWD�JLEL�LoL�GROX�PDO]HPHGHQ�\DSÕOÕUVD�NDWÕ�PRGHOOHPH\H�

|UQHN�ROXU�



��

9RNVHO

����� ��%R\XWOX�5DVWHU�0RGHOOHPH ��+�FUHOHUOH�0RGHOOHPH��9RNVHO�<DNODúÕPÕ�

&R÷UDIL�YDUOÕNODUÕQ�HQ�N�o�N�K�FUHVHO�HOHPDQODU�NXOODQÕODUDN�PRGHOOHQPHVLGLU��.XOODQÕODQ�

ER\XWODUÕ�HúLW�HQ�N�o�N�KDFLP�HOHPDQÕQD�9RNVHO�GHQLU��9RNVHO�\DNODúÕPÕQÕQ�ND\QD÷Õ���������������

��ER\XWOX HQ�N�o�N�UHVLP�HOHPDQÕ�RODQ�SLNVHOGLU��1HVQHOHU�ELULP�HOHPDQ�RODQ�YRNVHOOHULQ�ELU�

DUD\D�JHWLULOPHVL�LOH�úHNLOOHQLU�

ùHNLO������9RNVHO�\DNODúÕPÕ



��

9RNVHOOHULQ�ER\XWX��%�PRGHOLQ�o|]�Q�UO�÷�Q��EHOLUOHU��DQFDN�SLNVHO�\DNODúÕPÕQGD�ROGX÷X�

JLEL�ELULP�HOHPDQÕQ�ER\XWXQXQ�N�o�OPHVL�YH�HOHPDQ�VD\ÕVÕQÕQ�DUWPDVÕ�GDKD�JHUoHNoL�PRGHO�

ROXúPDVÕQÕ�VD÷ODGÕ÷Õ�JLEL�GHSRODPD�YH�LúOHP�\�N�Q�Q�DUWPDVÕQD�VHEHS�ROXU��³.XOODQÕFÕ�

LVWHNOHULQH�J|UH�YRNVHO�ER\XWODUÕ�úHNOH�J|UH�NHVNLQOLN � Y H � NDUPDúÕNOÕN�RODQ�\HUOHUGH�

N�o�OW�OHELOLU� %|\OHFH��%�G|UWO���4XDGUDW�WUHH��ùHNLO�������D÷Do�UDVWHU�YHUL�GHSRODPD�WHNQL÷L�

\HULQH��%�2FWUHH��ùHNLO�������YRNVHO�GHSRODPD�WHNQL÷L�NXOODQÕOÕU���úHNOLQ�G�]�RODQ�\HUOHULQGH�

o|]�Q�UO�÷��G�ú�N�YRNVHOOHU���$ONÕú��������

ùHNLO������4XDGUDWUHH�\DSÕ��o|]�Q�UO�÷�Q�\�NVHOPHVL�LoLQ�GDKD�DOW�G�]H\GH�E|O�POHPH

ùHNLO������2FWUHH�\DSÕ��YRNVHO�\DNODúÕPÕQGD�o|]�Q�UO�÷�Q�ED]Õ�NÕVÕPODUGD�DUWWÕUÕOPDVÕ

9RNVHO�PRGHOOHPHQLQ�GL÷HU�\|QWHPOHUH�J|UH�DYDQWDMODUÕ��PDQWÕNVDO�LúOHPOHULQ��\�]H\�DODQÕ�YH�

KDFLP�KHVDSODUÕQÕQ�GDKD�KÕ]OÕ�ROPDVÕGÕU��%XQD�NDUúÕQ�JHQHO�RODUDN�YHUL �KDFPLQGHQ�



��

ND\QDNODQDQ E�\�OWPH�N�o�OWPH��oHYLUPH��G|QG�UPH��ELUOHúWLUPH�JLEL�LúOHPOHU�YRNVHO�

PRGHOOHPHGH�GDKD�\DYDúWÕU�

��� ���%R\XW�øoLQ�9HUL�.D\QDNODUÕ�YH�9HUL�7RSODPD�<|QWHPOHUL

��ER\XW�LoLQ�YHUL�ND\QDNODUÕ�YH�YHUL�WRSODPD�\|QWHPOHUL�RODUDN��%�&%6¶OHUH�YHUL�WRSODPDN�LoLQ�

NXOODQÕODQ� NRQXP�YHULVL�LOH�ELUOLNWH�\�NVHNOLN�GH÷HUOHULQLQ�GH�HOGH�HGLOHELOGL÷L�\|QWHPOHU�

NXOODQÕOÕU��%X�\|QWHPOHU�úXQODUGÕU�

$QDORJ�YH\D�GLMLWDO�KDULWDODU� �$QDORJ�KDULWDODU�WDUD\ÕFÕODUOD�WDUDQDUDN�GLMLWDO�KDOH�JHWLULOLU�YH�

GLMLWDO�NRQXP�YHULOHULQH�oHúLWOL�\|QWHPOHUOH�QHVQHOHUH�LOLúNLQ \�NVHNOLN�YHULOHUL�HNOHQHUHN�

PRGHO�ROXúWXUXOXU�

)RWRJUDPHWULN�\|QWHPOHU� � 'LMLWDO� � DQDORJ�KDYD�IRWRJUDIODUÕ�YH\D�RUWRIRWRODUÕQ��]HULQGHQ�

RWRPDWLN�QHVQH�\DNDODPD�YH�PRGHO�oÕNDUWPD��$\UÕFD�ODVHU�SURILOOHPH�\|QWHPL�LOH�ROXúWXUXODQ�

6$0¶QLQ�RUWRIRWRODUD�HNOHQPHVL�

8]DNWDQ�DOJÕODPD�\|QWHPOHUL� �8\GXODUGDQ�HOGH�HGLOHQ�J|U�QW�OHU��]HULQGHQ�RWRPDWLN�YH\D�

\DUÕ�RWRPDWLN�QHVQH�oÕNDUPD�YH�PRGHOOHPH�

<HUVHO�|OoPH�\|QWHPOHUL� �<HUVHO�MHRGH]LN�\|QWHPOHUOH�QHVQHOHUH�DLW�NRQXP�YH�\�NVHNOLN�

YHULOHULQLQ�WRSODQPDVÕ��$UD]LQLQ�YH��]HULQGHNL�\DSÕODUÕQ�GHWD\ODUÕ�LOH�ELUOLNWH�|Oo�OPHVL�LOH��%�

YHULOHULQ�HOGH�HGLOPHVL�

*36�\|QWHPL� � *OREDO � NRQXPODPD�VLVWHPL�NXOODQÕOPDVÕ� �$QFDN�*36¶LQ�G�úH\�NRQXP�

EHOLUOHPHGHNL�GR÷UXOX÷X�LVWHQHQ�G�]H\GH�ROPD\DELOLU�

0RELO�6LVWHPOHU�YH�GLMLWDO�NDPHUDODU� � 6RQ�\ÕOODUGD�*36�LOH�NRQXP�YH�GLMLWDO�NDPHUD�

NXOODQÕODUDN�\�NVHNOLN�YHULOHULQLQ�HOGH�HGLOGL÷L�PRELO�G�]HQHNOHU�LOH��%�YHUL�WRSODQPDVÕ�

��� �%�0RGHOOHPHGH�$UDoODU

*HOLúHQ�&$'�WHNQRORMLOHUL�VD\HVLQGH���%�PRGHOOHU��]HULQH�UHQN�YH�PDO]HPH�G|úHPHN� ÕúÕN�

ND\QD÷Õ�WDQÕPODPDN��J|OJHOHQGLUPHN��J|U�QPH\HQ�DUND�\�]OHULQL�JL]OHPHN��NDWÕODUÕ�WHONDIHV�

�ZLUHIUDPH��úHNOLQGH�J|UPHN P�PN�Q�ROPDNWDGÕU�

0DO]HPH�NDSODPD��5HQGHULQJ�� � 1HVQHOHUH�JHUoHN�G�Q\DGDNL�UHQN�YH�GRNXODUD�X\JXQ�RODUDN

PDO]HPH�YH�UHQN�VHoLOLS�DWDQPDVÕ�LúOHPLGLU��ùHNLO������� � 1HVQHQLQ�KDQJL�PDO]HPH�LOH�



��

NDSODQDFD÷ÕQÕQ�\DQÕ�VÕUD�QHVQH�\�]H\LQH�QDVÕO�G|úHQHFH÷LQH�GH�NDUDU�YHULOPHVL�JHUHNOLGLU��

%XQXQOD�LOJLOL�G|UW�VHoHQHN�YDUGÕU� '�]�YH\D�G�]OHP�NDSODPD��VLOLQGLULN�NDSODPD��N�UHVHO�

NDSODPD��NDWÕ�NDSODPD�

ùHNLO������0DO]HPH�YH�UHQN�DWDQPÕú�ELQD

*|OJHOHQGLUPH��VKDGLQJ�� � �%�J|U�QW�GH�QHVQHOHULQ�QH\H�EHQ]HGL÷LQLQ�GDKD�DoÕN�RODUDN�

DQODúÕOPDVÕ�LoLQ�\�]H\OHU�J|OJHOHQGLULOHELOLU��ùHNLO��������%LU�\�]H\LQ�J|U�Q�ú��QHVQH\L�

D\GÕQODWDQ�ÕúÕN�ND\QD÷ÕQÕQ�WLSLQH��úLGGHWLQH��UHQN�GH�GDKLO�ROPDN��]HUH�\�]H\�|]HOOLNOHULQH�YH�

J|]OHPFL\H�ED÷OÕGÕU��,úÕN�ND\QD÷ÕQGDQ�oÕNDQ�ÕúÕQODUÕQ�HQ�ID]OD�H÷LPOH�G�úW�÷��\�]H\OHU�HQ�D]�

D\GÕQODQDQODUGÕU�

ùHNLO����� *|OJHOHQGLULOPLú�ELQD

7HO��NDIHV��ZLUHIUDPH��J|U�QW�� � .DWÕ�RODUDN�PRGHOOHQPLú�QHVQHOHULQ�GÕú�\�]H\OHULQL��

VÕQÕUOD\DQ�GR÷UX�YH\D�H÷ULOHULQ�EDNÕú �Do ÕV ÕQD �J|UH DUND�\�]OHULQGHNLOHU�LOH�ELUOLNWH�

J|U�OHELOPHVL�LoLQ�NXOODQÕOÕU� �ùHNL O �� ���� � � $UNDGD�NDODQ�YH �J|U�QPH\HQ�NÕVÕPODUÕQ�
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JL]OHQHELOPHVL�YH�GDKD�JHUoHNoL�KDOH�JHOHELOPHVL�LoLQ�\D]ÕOÕPODUGD�JHQHO�RODUDN�JL]OHPH�

�KLGH��LúOHYLQL�\HULQH�JHWLUHQ�UXWLQOHU�EXOXQPDNWDGÕU�

ùHNLO������7HO��NDIHV�J|U�QW�

,úÕNODQGÕUPD��OLJKWLQJ�� � ,úÕN�ND\QDNODUÕ�PRGHOLQ�W�P�\�]H\OHULQL�VDELW�ELU�GH÷HUGH�D\GÕQODWDQ�

RUWDP�ÕúÕ÷Õ��DPELHQW�OLJKW��YH�EXOXQGX÷X�ELU�NRQXPGDQ�W�P�\|QOHUH�ÕúÕN�\D\DQ�QRNWDVDO�ÕúÕN�

�SRLQW�OLJKW��ROPDN��]HUH�LNL�IDUNOÕ�úHNLOGH�NXOODQÕOÕUODU��,úÕN�ND\QD÷ÕQÕQ�úLGGHWL��LQWHQVLW\��YH�

ÕúÕ÷ÕQ�UHQJL�GH�PRGHOLQ�J|U�Q�ú�Q��HWNLOH\HQ�|QHPOL�IDNW|UOHUGHQGLU��$\UÕFD�QRNWDVDO�ÕúÕN

ND\QD÷ÕQÕQ�\|Q�Q��EHOLUOH\HQ�DoÕ��D]LPXWK��LOH�ÕúÕN�ND\QD÷ÕQGDQ�JHOHQ�ÕúÕN�LOH�PRGHOLQ�

EXOXQGX÷X�G�]OHP�DUDVÕQGDNL �DoÕ � �D O W L WXGH� �GD�PRGHO LQ�D\GÕQODQPDVÕQÕ�EHOLUOH\HQ�

SDUDPHWUHOHUGLU� %D]Õ�\D]ÕOÕPODUGD�G�Q\DQÕQ�KHUKDQJL�ELU�\HULQGH�YH�KHUKDQJL�ELU�VDDWWH�

J�QHúLQ�NRQXPX�KHVDSODQDUDN�PRGHOLQ�J|U�QW�V��DOÕQDELOPHNWHGLU�

��� �%�0RGHOOHPHGH�3URMHNVL\RQODU

*HUoHN�G�Q\DGDNL�QHVQHOHU�GLMLWDO�RUWDPGD��%�RODUDN�WDQÕPODQVDODU�GDKL��ELOJLVD\DU�HNUDQODUÕ���

ER\XWOXGXU��%X�QHGHQOH�GLMLWDO�RUWDPGD��%�J|U�QW��NDYUDPÕ�DVOÕQGD���ER\XWOX�QHVQHQLQ�ELU�

SURMHNVL\RQ�WHNQL÷L�NXOODQÕODUDN��%�G�]OHPH�LQGLUJHQPLú�úHNOLGLU��%XUDGD�J|U�QW�Q�Q�

ROXúWX÷X�\�]H\���ER\XWOX�ROXS�DOJÕODPD���ER\XWOXGXU� �%�QHVQHQLQ��%�G�]OHPGH�L]G�ú�P�Q��

HOGH�HWPHN�LoLQ�oHúLWOL�WHNQLNOHU�PHYFXWWXU��%XQODUGDQ�HQ�\D\JÕQ�RODQODUÕ�SHUVSHNWLI�YH�SDUDOHO�

SURMHNVL\RQODUGÕU�

3DUDOHO�SURMHNVL\RQ�� 3DUDOHO�SURMHNVL\RQGD�L]G�ú�P�QHVQH\L�ROXúWXUDQ�oL]JLOHULQ�SDUDOHOLQLQ�

DOÕQPDVÕ\OD�ROXúXU��%LUELULQH�SDUDOHO�RODQ�SURMHNVL\RQ�oL]JLOHULQLQ�SURMHNVL\RQ�G�]OHPLQH�GLN�

RODUDN�YH\D�EHOLUOL�ELU�DoÕ\OD�JHOPHVL�GXUXPXQGD�QHVQHQLQ�ELUGHQ�IDUNOÕ�\�]OHULQLQ�J|U�Q�úOHUL�

HOGH�HGLOHELOLU��ùHNLO�������



��

3HUVSHNWLI�SURMHNVL\RQ�� 3HUVSHNWLI�SURMHNVL\RQGD��SURMHNVL\RQ�GR÷UXODUÕ�SURMHNVL\RQ�PHUNH]L�

GHQLOHQ�ELU�QRNWDGDQ�\D\ÕOÕUODU��%LUGHQ�IDUNOÕ�SURMHNVL\RQ�PHUNH]L�WDQÕPODQPDVÕ�KDOLQGH�

QHVQHQLQ�IDUNOÕ�QRNWDODUGDQ�J|U�Q�úOHUL�DOÕQDELOLU��ùHNLO�������

ùHNLO������3DUDOHO�SURMHNVL\RQ

ùHNLO������3HUVSHNWLI�SURMHNVL\RQ

6RQXo�RODUDN��%�PRGHOOHPH�YH�J|UVHOOHúWLUPH�LúOHPOHULQH�NRQX�RODELOHFHN�SHN�oRN�X\JXODPD�

DODQÕ�PHYFXWWXU��&%6¶GH�EX�X\JXODPD�DODQODUÕQGDQ�ELULVLGLU��%X�WHNQLNOHULQ�NDGDVWUDO�DPDoOÕ�

RODUDN�NXOODQÕOPDVÕ��DVOÕQGD��%�RODUDN�SURMHOHQGLULOHQ�ED÷ÕPVÕ]�E|O�POHULQ��%�RODUDN�

PRGHOOHQPHVL�YH�WHVFLO�HGLOPHVL�NRQXVX�LOH�ELUOLNWH��X\JXODPD�\DSÕODQ��ONHGHNL�NDGDVWUDO�

\DSÕQÕQ �KXNXNL�YH�NXUXPVDO�ER\XWODUÕ� L OH�GH�L OJLVL �ROGX÷X�$YUXSD�YH�G�Q\DGD�\DSÕODQ�

DUDúWÕUPDODUGD�RUWD\D�NRQXOPXúWXU��6|]JHOLPL�ELU�ED÷ÕPVÕ]�E|O�P�Q�FR÷UDIL�NRQXP�YH�



��

\�NVHNOL÷LQLQ�WDQÕPODQDUDN��%�PRGHOOHQPHVL�����ER\XWXQ�KXNXNL�SR]LV\RQX�YH�WHVFLO�PHUFLL�

WDSX�GDLUHOHUL�LOH�NDGDVWUDO�KDULWD��UHWHQ�PHUFLL�RODQ�NDGDVWUR�GDLUHOHULQLQ�QDVÕO�ELU�J|UHY�

GD÷ÕOÕPÕ�YH�NXUXPVDO�\DSÕ�LoHULVLQGH�oDOÕúPDVÕ�JHUHNWL÷L�NRQXODUÕQÕQ�\HQLGHQ�WDQÕPODQPDVÕQÕ�

GD�JHUHNWLUHELOLU�

7�UNL\H�KXNXNL�D÷ÕUOÕ÷Õ�ID]OD�RODQ�ELU�NDGDVWUDO�\DSÕ\D�VDKLSWLU� %X�VHEHSOH�WHNQRORML�YH�

\|QWHPOHUGHNL�JHOLúPHOHULQ�NDGDVWUDO�\DSÕ\D�DGDSWDV\RQX�]RU�ROPDNWDGÕU��%X�QRNWDGD��%�

PRGHOOHPH�YH�J|UVHOOHúWLUPH�WHNQLNOHULQLQ�GH�PHYFXW�NDGDVWUDO�\DSÕGD�QH�úHNLOGH�

X\JXODQDELOHFH÷L�VRUXVXQD�FHYDS�DUD\DFDN�úHNLOGH�NDGDVWUDO�\DSÕ�YH�ELOJL�VLVWHPL�oDOÕúPDODUÕ�

LQFHOHQHFHNWLU�



��
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%X�E|O�PGH�DUDúWÕUPDQÕQ�KHGHILQH�\|QHOLN�RODUDN��ONHPL]GHNL�NDGDVWUDO�\DSÕ�YH�NDGDVWUDO�

DPDoOÕ�ELOJL�VLVWHPL�oDOÕúPDODUÕ�DQODWÕODFDNWÕU��

�%�PRGHOOHPH�YH�J|UVHOOHúWLUPH�WHNQLNOHULQLQ�NDGDVWUR�ELOJL�VLVWHPOHULQGH�NXOODQÕOPDVÕ�

NRQXVX���%�FR÷UDIL�PHNDQGD�WDúÕQPD]�P�ONL\HWLQH�NRQX�QHVQHOHULQ�PRGHOOHQPHVL�YH�

J|UVHOOHúWLULOPHVLQL�NDSVDU� � %X�QHGHQOH�QHOHULQ�WDúÕQPD]�P�ONL\HWLQLQ�NRQXVX�ROGX÷X��

NDGDVWURQXQ�WDQÕPÕ��DPDFÕ��GH÷LúLNOLNOHULQ�L]OHQPHVL��NDW�P�ONL\HWL�JLEL�NRQXODU�DQODWÕODFDN��

GL÷HU�WDUDIWDQ�WDQÕPVDO�YHUL�WDEDQÕQÕ�ROXúWXUDQ�WDSX�VLFLOLQLQ �XQVXUODUÕQGDQ�YH�DUDúWÕUPDGD�

GHYOHWLQ�VRUXPOXOX÷X��J�YHQ�YH�ND\GÕQ�QHGHQVHOOL÷L�LOH�LOJLOL�DWÕIODU�EXOXQPDVÕQGDQ�GROD\Õ�

WDSX�VLFLOLQH�KDNLP�RODQ�LONHOHUGHQ�NÕVDFD�EDKVHGLOHFHNWLU�

��� 7DúÕQPD]�0�ONL\HWL

7DúÕQPD]�P�ONL\HWL�NRQXVXQX�ELU�WDúÕQPD]ÕQ�ROXúWXUGX÷X�P�ONL\HWWLU�

����� 7DúÕQPD]�0�ONL\HWLQLQ�.RQXVX�YH�.D]DQÕOPDVÕ

0HGHQL�.DQXQGD�WDúÕQPD]�P�ONL\HWLQH�NRQX�RODELOHFHN�úH\OHU�RODUDN�úXQODU�WDQÕPODQPÕúWÕU�

���$UD]L��

���7DSX�VLFLOLQGH�D\UÕFD�ND\GHGLOHQ�ED÷ÕPVÕ]�YH�V�UHNOL�KDNODU�

���.DW�P�ONL\HWLQH�NRQX�ED÷ÕPVÕ]�E|O�POHU��

0HGHQL�.DQXQXQ������PDGGHVLQGH�WDúÕQPD]�P�ONL\HWLQLQ�ND]DQÕOPDVÕQÕQ�WHVFLOOH�RODFD÷Õ�

EHOLUWLOPLú�ROPDNOD�EHUDEHU��NDQXQ�EX�NXUDOD�LVWLVQDODU GD�JHWLUPLúWLU��%XQODU�PLUDV��PDKNHPH�

NDUDUÕ��FHEUL�LFUD��NDPXODúWÕUPD�KDOOHULGLU��%X�KDOOHUGH�P�ONL\HW�WHVFLOGHQ�|QFH�ND]DQÕOÕU�

$QFDN� EX�KkOOHUGH�GDKL�PDOLNLQ�WDúÕQPD]��]HULQGH��WDVDUUXIWD EXOXQDELOPHVL��P�ONL\HWLQ�WDSX�

N�W�÷�QH�WHVFLO�HGLOPLú�ROPDVÕQD�ED÷OÕGÕU���%X�GXUXPGD�WDúÕQPD]�ND\GÕQÕQ�\DSÕOPDVÕ�P�ONL\HW�

KDNNÕ�DoÕVÕQGDQ�oRN�|QHPOLGLU��ND\GÕQ�\DSÕODELOPHVL�LVH�NDGDVWUR�LOH�P�PN�QG�U� $\UÕFD�

P�ONL\HWLQ�EHOLUOHQPHVL�LoLQ�WDúÕQPD]ÕQ�ND\GÕ�LOH�ELUOLNWH�PDOLNLQLQ�GH�EHOLUOHQPHVL�HVDVWÕU��

����� 7DúÕQPD]�0�ONL\HWLQLQ�.DSVDPÕ�YH�6ÕQÕUODUÕ

7DúÕQPD]�P�ONL\HWLQLQ NDSVDPÕ�YH�VÕQÕUODUÕ�PHGHQL�NDQXQXQ�����YH������PDGGHOHULQGH�

EHOLUOHQPLúWLU�������PDGGH� ³$UD]L��]HULQGHNL�P�ONL\HW��NXOODQÕOPDVÕQGD�\DUDU�ROGX÷X�|Oo�GH��

�VW�QGHNL�KDYD�YH�DOWÕQGDNL�DU]�NDWPDQODUÕQÕ�NDSVDU� %X�P�ONL\HWLQ�NDSVDPÕQD��\DVDO�



��

VÕQÕUODPDODU�VDNOÕ�NDOPDN��]HUH�\DSÕODU��ELWNLOHU�YH�ND\QDNODU�GD�JLUHU�´ YH � � �����PDGGH�

³*D\ULPHQNXO�Q�VÕQÕUÕ�SODQ�YH�DU]��]HULQH�NRQXODQ�LúDUHWOHUOH�WD\LQ�ROXQXU��3ODQGDNL�VÕQÕU�LOH�

DU]��]HULQGHNL�VÕQÕU�ELUELULQL�WXWPD]VD�DVÕO�RODQ�SODQGDNL�VÕQÕUGÕU´ �

7DúÕQPD]�P�ONL\HWL�NDYUDPÕQD�ELU � WDNÕP�NÕVÕWODPDODU�GD�JHWLULOPLúWLU��$QFDN�WDúÕQPD]ÕQ�

\�NVHNOL÷L�LOH�LOJLOL�ELU�NÕVÕWODPD�\RUXPD�DoÕN�RODQ�ED]Õ�LVWLVQDL�K�N�POHU�GÕúÕQGD�DoÕN�RODUDN

PHYFXW�NDQXQODUÕPÕ]GD�\RNWXU��

��� .DGDVWUR

.DGDVWUR�NÕVDFD� �WDúÕQPD]ODUÕQ�KXNXNL�YH�JHRPHWULN�GXUXPODUÕQÕQ�WHVSLWLGLU��hONHPL]GH�

.DGDVWUR�NDYUDPÕQÕQ�WHPHO�oHUoHYHVL�0HGHQL�.DQXQ�YH�$QD\DVD GD�oL]LOPLúWLU�������

$QD\DVDVÕ¶QÕQ�����PDGGHVL��³+HUNHV�P�ONL\HW�YH�PLUDV�KDNODUÕQD�VDKLSWLU��%X�KDNODU�DQFDN�

NDPX�\DUDUÕ�DPDFÕ\OD��NDQXQOD�VÕQÕUODQDELOLU��0�ONL\HW�KDNNÕQÕQ�NXOODQÕOPDVÕ�WRSOXP�

\DUDUÕQD�D\NÕUÕ�RODPD]�´ �YH�0HGHQL�.DQXQXQ������PDGGHVL�LVH��³*D\ULPHQNXO�Q�VÕQÕUÕ�SODQ�

YH�DU]��]HULQH�NRQXODQ�LúDUHWOHUOH�WD\LQ�ROXQXU��3ODQGDNL�VÕQÕU�LOH�DU]��]HULQGHNL�VÕQÕU�ELUELULQL�

WXWPD]VD�DVÕO�RODQ�SODQGDNL�VÕQÕUGÕU�´ �LIDGHOHUL�LOH�VRV\DO�\DúDPÕQ�ELU�SDUoDVÕ�RODQ�WDúÕQPD]�

PDOODUÕQ�KXNXNL�GXUXPODUÕQÕQ�WHVSLW�HGLOHUHN�SODQD�ED÷ODQÕS�ND\ÕW�HGLOPHVLQLQ�JHUHNOLOL÷LQL�

RUWD\D�NR\PDNWDGÕU��hONHPL]GH�NDGDVWUR�IDDOL\HWOHUL �����WDULKLQGH�\�U�UO�÷H�JLUHQ������

VD\ÕOÕ�.DGDVWUR�.DQXQXQD�J|UH�\�U�W�OPHNWHGLU��.DGDVWUR�.DQXQX¶QXQ����0DGGHVLQGH�LVH�

NDGDVWURQXQ�WDQÕPÕ�YH�DPDFÕ��³PHPOHNHWLQ�NDGDVWUDO�WRSR÷UDILN�KDULWDVÕQD�GD\DOÕ�RODUDN�

WDúÕQPD]�PDOODUÕQ�VÕQÕUODUÕQÕ�DUD]L�YH�KDULWD��]HULQGH�EHOLUWHUHN�KXNXNL�GXUXPODUÕQÕ�WHVSLW�

HWPHN�YH�EX�VXUHWOH�PHGHQL�NDQXQXQ�|QJ|UG�÷��WDSX�VLFLOLQL�NXUPDN´� RODUDN�EHOLUWLOPHNWHGLU�
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6RQUDNL �DúDPDGD� LVH �oDOÕúPDODUÕQ�|QFHOLNOHUH�J|UH��ONH�E�W�Q�QH�\D\JÕQODúWÕUÕOPDVÕ

KHGHIOHQPHNWHGLU�

7$.%ø6 �S UR MHV LQGH �(65,� I L UPDVÕ ��U�Q��$UF*,6� WHNQRORM L OH U L �YH �X\JXODPDODU Õ �

NXOODQÕOPDNWDGÕU�

������ 7$.%ø6�YH�$PDoODUÕ

7$.%ø6�SURMHVLQLQ�DPDoODUÕ�JHQHO�RODUDN�

x .DGDVWUR�KDULWD�YH�ELOJLOHULQLQ��YHUL�DOÕúYHULúLQH�DoÕN�RODUDN��ONH�oDSÕQGD�WXWXODQ�YHUL�

WDEDQÕQD�DNWDUÕOPDVÕ��GR÷UX�YH�J�QFHO�RODUDN�GHSRODQPDVÕ��EXQODUÕQ�ELOJL�VLVWHPOHUL�

WHNQRORMLOHUL�NDSVDPÕQGD�\HQLGHQ�GH÷HUOHQGLULOPHVL�YH�NXOODQÕPD�VXQXOPDVÕ�

x 7DSX�YH�NDGDVWUR�oDOÕúPDODUÕQÕQ�YH�ELOJLOHULQLQ��GÕú�NXOODQÕFÕODUÕQ�GD�NDWÕOÕPÕ\OD��dRN�

$PDoOÕ�$UD]L�%LOJL�6LVWHPLQH�G|Q�úW�U�OPHVL�YH�EX�ELOJLOHULQ�J�YHQOL�RUWDPGD�

WXWXOPDVÕ�YH�J�YHQOL�ELU�úHNLOGH�HULúLPLQLQ�VD÷ODQPDVÕ�

x 7.*0�KL]PHWOHULQLQ�GDKD�VD÷OÕNOÕ��KÕ]OÕ��J�YHQLOLU�YH�HWNLQ�ELU�úHNLOGH�SOkQODQPDVÕ��

\|QHWLOPHVL�YH�IDDOL\HWH�JHoLULOPHVL��GL÷HU�NXUXP�YH�NXUXOXúODUD�YHUPHNWH�ROGX÷X�
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YHULOHULQ�GDKD�\D\JÕQ�ELU�úHNLOGH�NXOODQÕPÕQÕQ�VD÷ODQPDVÕGÕU���0DWDUDFÕ�YH�øONHU��������

������ 7$.%ø6¶L %HNOH\HQ�0XKWHPHO�6RUXQODU

7$.%ø6�SURMHVLQLQ��ONH�E�W�Q�QGH�KD\DWD�JHoLULOPHVL�V�UHFLQGH�SURMH\L�EHNOH\HQ�PXKWHPHO�

VRUXQODUÕ�ELU�&%6¶\L�ROXúWXUDQ�ELOHúHQOHU��]HULQGH�|]HW�RODUDN�LQFHOHPHN�JHUHNLUVH�

9HUL�WRSODPD�YH�DNWDUPD�VRUXQODUÕ� �7$.%ø6¶L�ROXúWXUDQ�YHULOHU�NDGDVWUDO�YHULOHU�YH�WDSX�

ND\GÕ�YHULOHULGLU��.DGDVWURVX�WDPDPODQPDPÕú�NÕVÕPODUÕQ�ROPDVÕ��WDPDPODQPÕú�NÕVÕPODUD�DLW�

KDULWD�YH�EHOJHOHULQ�GR÷UXOXN�YH�J�QFHOOL÷LQL�\LWLUPLú�ROPDVÕ��\HQL�SDIWDODUGD�GDKL�UDVWODQDQ�

]HPLQ�SDIWD�X\XPVX]OX÷X��PXKWHOLI�|OoHN�YH�DOWOÕN�oHúLWOHUL�NXOODQÕODUDN��UHWLOPLú�SDIWDODU��

ELUELULQGHQ�IDUNOÕ�NRRUGLQDW�VLVWHPOHULQLQ�NXOODQÕOPÕú�ROPDVÕ�YHUL�VRUXQX�RODUDN�VD\ÕODELOLU��

.DGDVWUDO�YHULOHU�JHQHO�RODUDN�VHNW|UGH�NXOODQÕODQ�WLFDUL�DPDoOÕ�&$'�WDEDQOÕ�\D]ÕOÕPODU

NXOODQÕODUDN��UHWLOPLúOHU�YH�ELUELULQGHQ�IDUNOÕ�YHUL�\DSÕODUÕ�ROXúPXúWXU��%X�YHULOHULQ�RUWDN�ELU�

IRUPDWWD�WRSODQÕS�VWDQGDUW�ELU�YHUL�\DSÕVÕQÕQ�ROXúPDVÕ�JHUHNPHNWHGLU�

<D]ÕOÕP�YH�GRQDQÕP�VRUXQODUÕ� �7$.%ø6�SURMHVL�PHUNH]�YH�WDúUD�ELULPOHULQGH�NXOODQÕOPDN�

�]HUH�WDVDUODQPÕú�RODQ�NDGDVWUR��WDSX�\D]ÕOÕPODUÕ��IRUPDW�G|Q�úW�U�F�OHU��Lo�\D]ÕúPDODU�YH�

LGDUL�LúOHU�LoLQ�NXOODQÕODFDN�ELU�GL]L�\D]ÕOÕP�\DQÕQGD�EX�\D]ÕOÕPODUÕQ�oDOÕúDFD÷Õ�SODWIRUPODU�YH�

VHUYLV�VD÷OD\ÕFÕODUGDQ�ROXúDQ�WRS\HN�Q�ELU�SURMH�RODUDN�WDVDUODQPÕúWÕU��%X�QRNWDGDNL�VRUXQ�EX�

\D]ÕOÕPODUÕQ�NXOODQÕODELOHFH÷L�GRQDQÕPODUÕQ�\D\JÕQ�RODUDN�|]HOOLNOH�WDúUD�ELULPOHULQGH�

ROPDPDVÕ��RODQODUÕQ�LVH�WHNQRORMLN�RODUDN�\HWHUVL]�ROPDVÕGÕU��.XUXP�HQYDQWHULQGHNL�PHYFXW�

GRQDQÕPODUÕQ�E�\�N�ELU�NÕVPÕQÕQ�\HQLOHQPHVL�JHUHNPHNWHGLU�

3HUVRQHO�ND\QDNOÕ �VRUXQODU� � .XUXP�SHUVRQHOLQLQ�ELU�NÕVPÕQÕQ�WHNQRORMLGH�\DúDQDQ

JHOLúPHOHUH�X]DN�ROXúX��\HQL�SHUVRQHO�LVWLKGDP�HGLOHPHPHVL��PHYFXW�SHUVRQHOLQ�VLVWHPH�X\XP�

VD÷OD\DELOPHVL�LoLQ�\R÷XQ�ELU�PHVOHN�LoL�H÷LWLPH�WDEL�WXWXOPDVÕ�JHUH÷L�JLEL�VRUXQODU�SURMHQLQ�

NÕVD�V�UHGH�\D\JÕQODúPDVÕQÕQ�|Q�QGH�HQJHO�RODUDN�J|U�QPHNWHGLU��6LVWHPOHUL�GH�LúOHU�NÕODQ�

\HWLúPLú�LQVDQ�XQVXUXGXU�

%XQODUOD�EHUDEHU�VLVWHPLQ�J�YHQOL÷LQLQ�YH�J�QFHOOL÷LQLQ�GH�VD÷ODQPDVÕ�JHUHNPHNWHGLU� %X�

VRUXQODUÕQ�]DPDQ�LoLQGH�o|]�POHULQLQ��UHWLOLS�PHY]XDWÕQ�YH�NXUXPVDO�\DSÕQÕQ�\HQL�

WHNQRORMLOHUH�X\JXQ�KDOH�JHWLULOPHVL�EHNOHQPHNWHGLU��$QFDN�NDQDDW�RODUDN�HQ�E�\�N�VRUXQ�ELU�

DQOD\Õú�GH÷LúLNOL÷LQLQ�JHUHNPHVL� EXQXQ GD�X]XQ�\ÕOODU�GHYDP�HGHFHN�ELU�H÷LWLP�V�UHFL�YH�

SHUVRQHO�VLUN�ODV\RQX�LOH�JHUoHNOHúHELOHFHN�ROPDVÕGÕU��
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�� .$'$675$/�1(61(/(5ø1��%�02'(//(10(6ø�

%X�E|O�PGH�P�ONL\HWH �NRQX� WDú ÕQPD]ODU ÕQ �� � �ER\XWXQX� L OJ L OHQGLUHQ �NRQXODUGDQ�

EDKVHGLOHFHNWLU��gQFHNL�E|O�POHUGH�EHOLUWLOGL÷L�JLEL�NDGDVWUDO�DPDoOÕ�ELU�ELOJL�VLVWHPLQGHQ�

EHNOHQHQ�NÕVDFD��WDúÕQPD]�KDNODUÕQD�\|QHOLN�ELOJLOHULQ�WRSODQPDVÕ� �UHWLOPHVL�YH�\|QHWLOPHVL�

LúOHYOHULQL�\HULQH�JHWLUPHVLGLU��7DúÕQPD]�KDNODUÕ�GHQGL÷L�]DPDQ�LVH�DNOD�P�ONL\HW�KDNNÕ�YH

P�ONL\HW�GÕúÕQGDNL�WDúÕQPD]�KDNODUÕ��NDQXQGDNL�LIDGHVL\OH�³P�ONL\HWWHQ�JD\UL�D\QL�KDNODU´

JHOPHNWHGLU�� % LU�NDGDVWUR �EL OJL�VLVWHPL��WHNQLN�DQODPGD�&%6�|]HOOLN�YH�\HWHQHNOHULQL�

NXOODQDELOPHOL��KXNXNL�DQODPGD�LVH�WDúÕQPD]ODUÕQ�KXNXNL�GXUXPODUÕ�KDNNÕQGD�GR÷UX�YH�J�QFHO�

ELOJL�YHUHELOPHOLGLU��%XJ�Q�PHYFXW��%�NDGDVWUR�ELOJL�VLVWHPL�oDOÕúPDODUÕQGD�G�Q\D�JHQHOLQGH�

YH��ONHPL]GH�DUVD�YH�DUD]L�P�ONL\HWL�WDEDQOÕ�GL\HELOHFH÷LPL]��/,6� $UD]L�%LOJL�6LVWHPOHUL�

NXOODQÕOPDNWDGÕU��$QFDN�WDúÕQPD]�P�ONL\HWLQLQ�NDSVDPÕQD�ND W �P� ONL\HWL��P�ONL\HW�GÕúÕ�

KDNODU�NDSVDPÕQD�LVH�NDW�LUWLIDNÕ�YH�GL÷HU�GDLPL��P�VWDNLO�KDN�YH�VÕQÕUODPDODU GD�JLUPHNWHGLU�

*HOLQHQ�QRNWDGD�G�Q\DGD��JHOLúHQ &%6�YH�&$'�WHNQRORMLOHUL�\DUGÕPÕ\OD�DUVD�YH�DUD]L�

P�ONL\HWL�LOH�ELUOLNWH�NDW�P�ONL\HWLQLQ�GH�PRGHOOHQHUHN��%�JUDILN�XQVXU�KDOLQH�JHWLULOPHVL�YH�

J|UVHOOHúWLULOPHVL�G�ú�QFHVL�JHOLúPLúWLU�

ùHNLO�����6ÕQÕU�LKODO�HGLOHUHN�LQúD�HGLOPLú�\DSÕODU

.RQXQXQ�ELU�\|Q��VXQXP�YH�J|UVHOOLNOH�LOJLOLGLU��$UDúWÕUPDGD�JHQHO�RODUDN�EX�\|Q�QGHQ�

EDKVHGLOPLúWLU�DQFDN�'�Q\DGD�J�QGHPH�JHOGL÷L�úHNOL\OH��%�NDGDVWUR�NDYUDPÕ�\HUOHúLP�YH�

\DSÕODúPDQÕQ��GROD\ÕVÕ\OD�P�ONL\HW�\DSÕVÕQÕQ�NDUPDúÕN�KDOH�JHOGL÷L��VÕQÕU�WHFDY�]��YH�

LKODOOHULQLQ�DUWWÕ÷Õ�E|\OHOLNOH�J�oO��YH�J�YHQLOLU�WHVFLOGHQ�X]DNODúÕOGÕ÷Õ�GXUXPODUGD�

\DúDQDELOHFHN�SUREOHPOHULQ�o|]�P�QH�GH�NDWNÕGD�EXOXQDELOHFHNWLU��%X�GD�|]HW�RODUDN�SDUVHO�
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ED]OÕ�ELU�NDGDVWUR�DQOD\ÕúÕQGDQ�REMH�ED]OÕ�ELU�DQOD\ÕúD�JHoPHNOH�P�PN�Q�RODELOHFHNWLU�

$UVD�YH�DUD]L�GH���ER\XWOX�YDUOÕNODUGÕU� �DQFDN�LQVDQODU�oRN�H÷LPOL�DUD]LOHUGH�GDKL \DSÕODUÕ�

G�úH\�RODUDN�LQúD�HWWL÷LQGHQ�YH�WDUÕP��U�QOHUL�GH�G�úH\�RODUDN�E�\�G�NOHULQGHQ� GROD\ÕVÕ\OD�

NXOODQÕP�oHN�O�GR÷UXOWXVXQGD�JHUoHNOHúWL÷LQGHQ�GR÷DO�RODUDN�P�ONL\HW�\DSÕODUÕQÕ���ER\XW�

�]HULQH�NXUPXúODU� � ³LOHWLúLP�DUDFÕ´�YH�WDPDPOD\ÕFÕ�EHOJH��HYUDN¶Õ�P�VELWH��RODUDN�GD��%�

KDULWDODU��UHWPLúOHUGLU��.XUXODQ�VLVWHPOHU�EXJ�Q�ELOH�ELUoRN�VRUXQXQ�o|]�OPHVLQGH�\HWHUOL�

GXUXPGDGÕU��$QFDN�EX����ER\XWXQ�GHYUH GÕúÕ�EÕUDNÕOPD�KDOLQLQ V�UHNOL�GHYDP�HGHFH÷L�

DQODPÕQD�JHOPHPHOLGLU� %XQGDQ�VRQUD�DPDo�oHúLWOL�PRGHOOHPH�YH�J|UVHOOHúWLUPH�WHNQLNOHUL�

NXOODQÕODUDN�ED÷ÕPVÕ]�E|O�P��FRQGRPLQLXP��GHQLOHQ�KDFLPOHULQ�LQVDQ�SHUVSHNWLI�DOJÕODPD

GX\JXVXQD�KLWDS�HGHU�úHNLOGH�ELOJLVD\DU�RUWDPODUÕQGD�J|UVHO�KDOH��KXNXNL�YH�JHRPHWULN�

GXUXPODUÕQÕQ�GD��VRUJXODQDELOLU�KDOH�JHWLULOPHVL�RODFDNWÕU�

%XJ�Q�7�UNL\H¶GH�YH�G�Q\DGD�PHYFXW�NDGDVWUDO�ELOJL�VLVWHPOHULQGH�JHQHO�RODUDN�NDW�

P�ONL\HWLQH�NRQX�ED÷ÕPVÕ]�E|O�POHU�JUDILN�REMH�RODUDN�WDQÕPODQPD]ODU�YH�JUDILN�REMH�

�]HULQGHQ�WHVFLOH�NRQX�ED÷ÕPVÕ]�E|O�POHU�VRUJXODQDPDPDNWDGÕU��.ÕVDFD��� �ER\XWX�WHVFLO�

HWPHPL]H�UD÷PHQ�JUDILN�J|VWHULP�\RNWXU�YH�\�NVHNOLN�GLMLWDO�RUWDPGD�GHSRODQPDPDNWDGÕU�

$QFDN�³JHOHFHNWH�NDGDVWUR���ER\XWOX��oRN�NDWPDQOÕ�YH�DQDOLWLN�RODFDNWÕU�´��%HQKDPX�YH

'R\WVKHU�������

.DGDVWUR¶QXQ�PHYFXW�GXUXPXQGD�JUDILN�YHUL�RODUDN�SDUVHO�VÕQÕUODUÕQÕQ�NRRUGLQDWODUÕ�GÕúÕQGD�

\�NVHNOLN�YHULOHUL�WRSODQPDPDNWDGÕU��6WDQGDUW�.DGDVWUDO�IRWRJUDPHWULN�SDIWDODUGD���������

|OoHNOL��Hú�\�NVHNOLN�H÷ULOHUL�PHYFXWWXU�DQFDN�EX�SDIWDODU GD�DQDORJ�YHUL�GXUXPXQGDGÕU�

'LNNDW�HGLOPHVL�JHUHNHQ�ELU�EDúND�QRNWD�IRWRJUDPHWULN�YH\D�\HUVHO�\|QWHPOHUOH�\�NVHNOLN�

YHULVL�HOGH�HGLOVH�GDKL��EX�YHULQLQ�NDGDVWUR�LoLQ�DQODPOÕ�ROXS�ROPD\DFD÷ÕGÕU��6|]JHOLPL�ELQD�YH�

GL÷HU�FR÷UDIL�YDUOÕNODUÕQ�NDGDVWUDO�VÕQÕUODUÕ�IL]LNVHO�VÕQÕUODUÕQGDQ�IDUNOÕ�RODELOLU��%X�GXUXPGD�

NDGDVWUDO�YHULQLQ�WRSODQPDVÕ�NRQXVXQXQ�NODVLN�YHUL�WRSODPD�WHNQLNOHULQGHQ�IDUNOÕ�RODUDN�

YDUOÕNODUÕQ�P�ONL\HW�VÕQÕUODUÕQÕQ�NRQXP�YH�\�NVHNOLNOHULQLQ�WRSODQPDVÕ�úHNOLQGH�G�ú�Q�OPHVL�

JHUHNOLGLU��%LU�GL÷HU�NRQX�LVH�IL]LNVHO�YH�NDGDVWUDO�VÕQÕUODUÕ�D\QÕ�ROVD�GDKL��ED÷ÕPVÕ]�E|O�POHULQ�

P�ONL\HW�VÕQÕUODUÕQÕQ�ELU�NÕVPÕQÕQ�\DSÕQÕQ�Lo�NÕVÕPODUÕQGDQ�JHoPHVLGLU��%X�VÕQÕUODU�LVH�PLPDUL�

SURMHOHUGHQ�YH\D�GR÷UXGDQ�|Oo�OHUHN� WHVSLW�HGLOHELOLU� %D÷ÕPVÕ]�E|O�POHULQ�P�ONL\HW�

VÕQÕUODUÕQÕ�WHVSLW�HGHUNHQ�LVH�RUWDN�GXYDUODU�DUDVÕQGDNL�VÕQÕUODU�RUWDN�NDODFDN�úHNLOGH��GÕú�

GXYDUODU�LVH�P�ONL\HW�VÕQÕUÕQD�GDKLO�RODFDN�úHNLOGH�JHoLULOHELOLU��%DONRQODU�YH�SHQFHUHOHU�LVH�

DNWLI�NXOODQÕP�DODQODUÕ�LoLQGH�ROGX÷XQGDQ�\LQH�P�ONL\HW�VÕQÕUÕQD�GDKLO�RODFDNWÕU�

7DúÕQPD]�P�ONL\HWLQH�YH�P�ONL\HW�GÕúÕQGDNL�GL÷HU�QHVQHOHULQ�LVH�IL]LNVHO�VÕQÕUODUÕ�YH�NDGDVWUDO�
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VÕQÕUODUÕQÕQ�NRQXP�YH�\�NVHNOLNOHULQLQ�DOÕQDELOHFH÷L�SURMH��ELOJL�YH�EHOJHOHUH�LKWL\Do�YDUGÕU��%X�

YHULOHU GH�WHVFLOH�HVDV�RODFDN�úHNLOGH�WDOHS�HGLOPHPHNWHGLU�

��� 7HNQLN�%R\XW

.DGDVWUDO�VÕQÕUODU�JHUoHN��%�REMH�ROPDGÕNODUÕ�G�ú�QFHVL�LOH�ED]Õ�&%6�X\JXODPDODUÕQGD�\HU�

DOPD]ODU��.DGDVWUDO�SDUVHOOHU��]HULQGHNL�W�P�REMHOHU�YH�REMH\H�DLW�W�P�GHWD\ODU�WHVFLOH�WDEL�

RODPD\DFD÷Õ�LoLQ��PRGHOOHQPHVL�JHUHNHQ�WHVFLO�HGLOHQ�SDUVHO�YH\D�ED÷ÕPVÕ]�E|O�P�Q�DODQ�

YH\D�KDFPLQH�LVDEHW�HGHQ�GÕú�VÕQÕUODUÕGÕU���%�NDGDVWUDO�DPDoOÕ�ELOJL�VLVWHPOHULQGH�JUDILN�

REMHOHU�DUDVÕ�WRSRORMLN�LOLúNLOHULQ�WDQÕPODQPDVÕ�YH�JUDILN�ROPD\DQ�YHUL�RODUDN�WDSX�ND\ÕWODUÕQÕQ�

EX�REMHOHUOH�LOLúNLOHQGLULOPHVL�JHUHNLU��ùHNLO�������

*HQHO�RODUDN�NDGDVWUR�ELOJL�VLVWHPOHUL�JUDILN�YHULQLQ�W�U�QH�J|UH�úX�úHNLOGH�VÕQÕIODQGÕUÕODELOLU�

x %D÷ODQWÕ�YH�NRPúXOXN�ROPD\DQ��%�NDGDVWUR�ELOJL�VLVWHPOHUL �JUDILN�YHULOHU�YHNW|UHOGLU�

DQFDN�WRSRORMLN�LOLúNLOHU�WDQÕPODQPDPÕúWÕU�

x %D÷ODQWÕ�YH�NRPúXOXN�LOLúNLOHULQLQ�WDQÕPODQPÕú�ROGX÷X��%�WRSRORMLN�YHNW|UHO�JUDILN�

YHUL\H�VDKLS NDGDVWUR�ELOJL�VLVWHPOHUL�

x �%�WRSRORMLN�YHNW|UHO�YHUL�YH\D�VSDJHWWL�YHUL\H�VDKLS��<�NVHNOLN�GH÷HUOHUL�\DUGÕPÕ\OD�

�%�QHVQHOHULQ�GR÷UXGDQ�NDWÕ �RODUDN�YH\D��%�HOHPDQODUÕQ�VLPXOH�HGLOPHVL\OH�

PRGHOOHQGL÷L DQFDN��%�NDGDVWUDO�QHVQHOHU�DUDVÕQGD�WRSRORMLN�ELU�LOLúNL�WDQÕPODQPDPÕú�

NDGDVWUR�ELOJL�VLVWHPOHUL�

x 7DPDPHQ��%�NDGDVWUR�ELOJL�VLVWHPOHUL �SDUVHO�YH�P�ONL\HWH�NRQX�ED÷ÕPVÕ]�E|O�POHULQ�

DUDODUÕQGD�ERúOXN�YH\D�ELQPH�ROPDNVÕ]ÕQ�ELUELUOHUL\OH�RODQ�WRSRORMLN�LOLúNLOHULQ GH�

WDQÕPODQPDVÕ�LOH�ROXúDQ��%�JUDILN�YHNW|UHO�YHUL�NXOODQDQ�VLVWHPOHUGLU�

%XJ�Q�NXOODQÕODQ�VLVWHPOHUGH��%�YHUL�LOH�\�NVHNOLN�YHULOHULQL�DUD\�]OHUOH�ELUOHúWLUHQ�YH��%�

J|UVHO�KDOH�JHWLUHELOHQ�\D]ÕOÕPODU�NXOODQÕOPDNWDGÕU�����ER\XWD�DLW�WRSRORMLN�LOLúNLOHULQ�

WDQÕPODQPDVÕ�NRQXVXQGD�LVH�DUDúWÕUPDODU�GHYDP�HWPHNWHGLU�DQFDN�EX�NRQX�KHQ�]�o|]�PH�

NDYXúPXú�GH÷LOGLU� ³�%�QHVQHOHULQ�HWNLQ�úHNLOGH�WHPVLOL�P�PN�QG�U�DQFDN��%�WRSRORMLN�YHUL�

\DSÕVÕQÕQ�NXUXOPDVÕ�\DNÕQ�]DPDQGD�ROPD\DFDNWÕU´��6WRWHU�YH�6DO]PDQ�YG��������� %XQXQ�HQ�

|QHPOL�VHEHEL��%�X]D\GD�QHVQHOHUL�ROXúWXUDQ�YHULOHULQ WRSRORMLN�LOLúNL�LoLQGH�ROGXNODUÕ�YHUL�

PLNWDUÕQÕQ�oRN�ID]OD�YH�LOLúNLOHULQ�oRN�NDUPDúÕN�ROPDVÕGÕU��$\UÕFD��%�QHVQHOHU�DUDVÕQGD��%�

NDGDVWUDO�SDUVHOOHU�DUDVÕQGD�YDURODQ�NODVLN�³RUWDN�YH�GHYDPOÕ�VÕQÕU´ NDYUDPÕ�\RNWXU��%D÷ÕPVÕ]�

E|O�POHU�DUDODUÕQGD�GXYDUODU��NRORQODU��DVDQV|U�ERúOXNODUÕ�JLEL� � �ùHNLO������WRSRORMLN�YH�

|]QLWHOLNVHO�DQODPÕ �R OPD\DQ�XQVXU ODU � �WRSR�VHPDQWLN�LQFRKHUHQFH��YDUGÕU� � %LOOHQ�YH�

=ODWDQRYD���������%LU�GL÷HU�VHEHS�LVH�LúOHP�\�N��YH�GHSRODPD�VRUXQXGXU��%X�VRUXQ�ELOJL�
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WHNQRORMLOHULQLQ�V�UHNOL�JHOLúPHVL�QHGHQL\OH�\DNÕQ�]DPDQGD�DúÕODFDNWÕU�DQFDN�NDGDVWUDO�

VLVWHPOHU�XOXVDO�oDSWD�VLVWHPOHUGLU�YH��%�YHUL�KDFPLQLQ�\�NVHN�ROPDVÕ�W�P�VLVWHPLQ�LúOHUOL÷LQL�

HWNLOH\HFHNWLU�

ùHNLO�����7HVFLOH�NRQX�ED÷ÕPVÕ]�E|O�POHU��FDGDVWUDO�XQLWV�

�������������������������������������������������7RSR�VHPDQWLN�ERúOXN������������������������������������������������������������������������������������

ùHNLO�����%D÷ÕPVÕ]�E|O�POHU�DUDVÕQGDNL�ERúOXNODU��%LOOHQ�YH�=ODWDQRYD�������

����� 0RGHOOHPH�YH�*|UVHOOHúWLUPH�øúOHPLQH�.RQX�.DGDVWUDO�1HVQHOHU

0RGHOOHPH�YH�J|UVHOOHúWLUPH�LúOHPOHULQH�NRQX�QHVQHOHU�RODUDN�

x $SDUWPDQODU��GDLUH�YH�G�NNDQODUGDQ�ROXúDQ�\DSÕODU�

x <HU�DOWÕ��\HU��VW��DOW\DSÕ�WHVLVOHUL��VX�YH�NDQDOL]DV\RQ�úHEHNHOHUL�

x <HU�DOWÕ��\HU��VW��ERUX�KDWODUÕ�YH�HQHUML�QDNLO�KDWODUÕ��WHOHNRPLNDV\RQ�YH�HOHNWULN�

NDEORODUÕ�

x %LU�\DSÕQÕQ�EDúND�ELU�\DSÕQÕQ��VW�QH�YH\D�DOWÕQD�LQúD�HGLOPH�GXUXPODUÕ� � \HU�DOWÕ�

oDUúÕODUÕ���VW�YH�DOW�JHoLWOHU��
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gUQHN�RODUDN�úHNLO�����YH�úHNLO����¶GH�\RO�JLEL�NDPX\D�DLW�DODQODU��]HULQH�LQúD�HGLOHQ�YH�

ED÷ÕPVÕ]�E|O�POHUGHQ�ROXúDQ�\DSÕODU�J|U�OPHNWHGLU��%X�\DSÕODUÕQ�|]HOOL÷L��]HULQGH�NDW�

P�ONL\HWL�NXUXODELOHFHN�ELU�DQD�JD\ULPHQNXO�Q�ROPDPDVÕGÕU��<DSÕODU�NDPX�DODQODUÕ��]HULQH�

LQúD�HGLOPLúOHUGLU� gUQH÷LQ��ONHPL]GH�EX�\DSÕODUÕQ�\DVDO�KDOH�JHOPHVL�EHOLUOL�V�UHOHU�LoLQ�LOJLOL�

NXUXPOD�KDULFL�ELU�NLUD�DNWL�\DSÕOPDVÕ�LOH�P�PN�Q�ROPDNWDGÕU��<RO��NDYúDN��\HúLO�DODQ�JLEL�

NDPX�DODQODUÕ�WHVFLO�KDULFL�ROGX÷XQGDQ�EX�ED÷ÕPVÕ]�E|O�P�P�ONL\HWOHULQLQ�ND\ÕW�DOWÕQD�

DOÕQDELOHFH÷L�KDWWD NLUD�DNLWOHULQLQ�GDKL�LúOHQHELOHFH÷L�ELU�N�W�N�VD\IDVÕQÕQ�ROPDPDVÕ�

DUDúWÕUPDFÕODUÕ�o|]�P�DUD\ÕúÕQD�LWPLúWLU��%X�NDSVDPGD�.DGDVWUDO�QHVQHOHULQ��%�RODUDN�

PRGHOOHQHUHN�ND\ÕW�DOWÕQD�DOÕQDELOPHVL�YH�DQDORJ�YHUL�ROPDNWDQ�oÕNDUÕODUDN�GLMLWDO��J|UVHO�KDOH�

JHWLULOPHVLQH�\|QHOLN�oHúLWOL�|QHULOHU�RUWD\D�DWÕOPÕúWÕU�

ùHNLO�����<RO��]HULQGH�LQúD�HGLOHQ�YH�ED÷ÕPVÕ]�E|O�POHUGHQ�ROXúDQ�ELU�\DSÕ��6WRWHU�������

ùHNLO�����.DPX\D�DoÕN�JHoLú�\HUL��]HULQH�LQúD�HGLOPLú�ED÷ÕPVÕ]�E|O�POHU
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����� 9HUL�0RGHOOHUL

.DGDVWUR�ELOJL�VLVWHPOHULQGH�YHULOHULQ�RUJDQL]DV\RQX�YH�\DSÕODQGÕUÕOPDVÕQD�LOLúNLQ�oHúLWOL�YHUL�

PRGHOOHUL�RUWD\D�DWÕOPÕúWÕU�

7HN�NDWPDQOÕ�YH�QHVQH\H�GD\DOÕ YHUL�PRGHOL� %LOJLQLQ�RUJDQL]DV\RQX�NRQXP�YH\D�PHNDQGDQ�

]L\DGH�QHVQH\H�GD\DOÕGÕU��9HULOHU�NDWPDQODUÕQD�J|UH�D\UÕOPD]��KHU�IDUNOÕ�YHUL�WLSLQGHQ�YH�

WDEDNDGDQ�NRQXPVDO�QHVQHOHU�LoHUPHNWHGLU� <HU�VHYL\HVLQGHNLOHU GH�GDKLO�ROPDN��]HUH�IDUNOÕ�

NDWPDQODUGDNL�QHVQHOHU�DUDVÕQGDNL�LOLúNLOHUL�EXOXS�oÕNDUPDN�P�PN�QG�U��1HVQHOHU���VHYL\HGH�

VÕQÕIODQGÕUÕODUDN�KHU�ELU�QHVQH\H�ELU�PHNDQVDO�YH�NURQRORMLN�NLPOLN�QXPDUDVÕ�DWDQÕU��

%X�PRGHOLQ�GH]DYDQWDMÕ�RODUDN��PHYFXW��%�&%6¶OHUGHNL�G�]OHP�WRSRORML�NDUDNWHULVWL÷LQGHNL�

X\XPVX]OXN�YH�PHYFXW�&%6�DUDoODUÕ�NXOODQÕODUDN�oRN�NDWPDQOÕ�DQDOL]OHULQ�JHUoHNOHúPHVLQLQ�

P�PN�Q�ROPDPDVÕGÕU��%HQKDPX�YH�'R\WVKHU��������

dRN�NDWPDQOÕ�YHUL�PRGHOL� <HULQ�IDUNOÕ�NDWPDQODUÕQGD�EXOXQDQ�QHVQHOHUH�DLW�ELOJLOHULQ���IDUNOÕ�

NDGDVWUR�NDWPDQÕQD�DOÕQDUDN�EX�NDWPDQODUGD�RUJDQL]H�HGLOPHVLGLU��.DWPDQODU�\HU �VW���\HU�

VHYL\HVL�YH�\HU�DOWÕ�ROPDN��]HUH���VHYL\HGH�ROXS��YHULOHU�EX���NDWPDQ�LoLQGH�GHSRODQÕU��%X�

o|]�P�HQ oRN�&%6¶OHUGHNL�PHYFXW�YHUL�PRGHOOHUL�LoLQ�X\JXQ�ELU�\DNODúÕPGÕU��%XQGDQ�EDúND�

PHYFXW�&%6�DUDoODUÕ�NXOODQÕODUDN�oRN�NDWPDQOÕ�DQDOL]OHUH�L]LQ�YHULU��'H]DYDQWDMÕ�LVH�IDUNOÕ�

NDWPDQODUGD�G�]HQOHQPLú�YHULOHU�DUDVÕQGD��VW��VWH�ELQPH�YH\D�ERúOXN�NDOPDVÕ�GXUXPX�LOH�

ELUOLNWH�NDWPDQODUGDQ�ELULQLQ LoLQH�KLoELU�REMHQLQ�JLUPH\LS�ERú�RODUDN�NDOPDVÕGÕU �%HQKDPX

YH 'R\WVKHU��������

%LUOHúLN�YHUL�PRGHOL� �%LOJLOHU�WHN�ELU�NDGDVWUR�NDWPDQÕQGDGÕU� <HU�DOWÕ�YH�\HU��VW�QGHNL��%�

QHVQHOHULQ�WDPDPÕ�\HU�VHYL\HVLQGHNL�YHULOHUH�HQWHJUH�úHNLOGH�WXWXOXUODU��<HU�VHYL\HVLQGHNL�

SDUVHO�LúDUHWOHQGL÷LQGH�EXQD�ED÷OÕ�W�P�QHVQHOHU GH�LúDUHWOHQLU�GROD\ÕVÕ\OD�W�P�QHVQHOHU�LoLQGH�

EXOXQGX÷X�NDGDVWUR�SDUVHOLQH�ED÷OÕGÕU��%HQKDPX�YH�'R\WVKHU��������

%X�PRGHOGH�\DSD\�QHVQHOHUH�DLW�\�NVHNOLNOHU�GH�DUD]L\H�DLW�YHUL�NDEXO�HGLOHUHN�VLVWHPH�JLULOLU��

'�]HQVL]��oJHQOHPH�\DSÕODUDN�6$0�ROXúWXUXOXU��dHúLWOL�DOJRULWPDODUOD�ROXúDQ��oJHQOHUGHQ��

ELQD�YH�GL÷HU�QHVQHOHULQ�úHNOLQL�ER]DQ��oJHQOHU�D\ÕNODQDUDN�PRGHO�ROXúWXUXODELOLU�

����� 0RGHOOHPH�7HNQLNOHUL

.DGDVWUDO�QHVQHOHUL�PRGHOOHPH�WHNQLNOHUL�RODUDN���ER\XWOX�PRGHOOHPH�WHNQLNOHUL�NRQX�

EDúOÕ÷ÕQGD�EDKVHGLOHQ�\|QWHPOHU�NXOODQÕOPDNWDGÕU�
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x 7,1�YHUL�PRGHOL

x *5,'�YHUL�PRGHOL

x %LoLPL�VDELW�RODQ�QHVQHOHUL�PRGHOOHPH�WHNQLNOHUL��:LUH�IUDPH��%�UHS��&6*�

����� <�NVHNOLN�9HULVLQLQ�7RSODQPDVÕ

�%�ELU�NDGDVWUDO�ELOJL�VLVWHPL�KHGHIOHQGL÷LQGH���%�QHVQHOHULQ��]��\�NVHNOLN�GH÷HUOHULQLQ�QDVÕO�

WDQÕPODQDFD÷Õ�NRQXVXQGD�GD�LNL�IDUNOÕ�J|U�ú�YDUGÕU��øONL�XOXVDO�VLVWHPOHUH�GD\DOÕ�RODUDN�PXWODN�

\�NVHNOLN�GH÷HUOHULQLQ�NXOODQÕOPDVÕ�GL÷HUL�LVH�QHVQHQLQ�EXOXQGX÷X�VHYL\H\H UHODWLI RODUDN�\HU�

VHYL\HVLQH�J|UH�\�NVHNOLN�DWDQPDVÕ��|UQH÷LQ���P�\HULQ�DOWÕQGD�YH\D��VW�QGH���<HU�VHYL\HVL�

NDYUDPÕ�QHW�GH÷LOGLU�YH�PXWODN�\�NVHNOLNOHU�\�]H\GHNL�GH÷LúLNOLNOHUGHQ�HWNLOHQPH]��$QFDN�

PXWODN�\�NVHNOLN�NXOODQÕOGÕ÷ÕQGD�LVH��%�QHVQHOHULQ�JHRPHWULVLQL�WDQÕPODPDN�NDUPDúÕN�

RODFDNWÕU��%X�VHEHSOH�NXOODQÕODQ�YHUL�WRSODPD�WHNQL÷LQH�YH�DODQD�J|UH�EXQD�NDUDU�YHULOLU��

gUQH÷LQ�NÕUVDO�DODQODUGD�6$0�LoLQ�/DVHUVFDQ�YHULVL��UHWPHN�GDKD�NROD\GÕU�YH\D�\HU �

VHYL\HVLQLQ�GH÷LúLNOLN�J|VWHUPHGL÷L�G�]�NHQWVHO�DODQODUGD�UHODWLI�\�NVHNOLN�GDKD�X\JXQGXU��

��� �%�.DGDVWUR�%LOJL�6LVWHPL�$OWHUQDWLIOHUL

%XJ�Q�\DSÕODQ�oDOÕúPDODUD�EDNÕOGÕ÷ÕQGD�NRQX\D�LOLúNLQ�SHN�oRN�ELOJL�VLVWHPL�DOWHUQDWLIL�

ROPDVÕQD�UD÷PHQ�JHQHO�RODUDN�EXQODU��o�DQD�EDúOÕNWD�LQFHOHQHELOLU��ùHNLO������

7DPDPHQ��%�.DGDVWUDO�.D\ÕW��)XOO��'�&DGDVWUDO�5HJLVWHUDWLRQ�� �7DPDPHQ��%�NDGDVWUDO�

ND\GÕQ�DQODPÕ���%�X]D\ÕQ�DUDODUÕQGD�ERúOXN�YH\D�ELQPH�ROPDNVÕ]ÕQ���%�KDFLPOHUH�

E|O�QPHVLGLU��<DVDO�ED]GD�WDúÕQPD]�PDO�LúOHPOHUL�YH�NDGDVWUDO�ND\ÕWODU��%�WDúÕQPD]ODUÕQ�

KDUHNHWLQL�YH�\DSÕVÕQÕ�GHVWHNOHPHOLGLU��$QFDN�WDPDPHQ��%�ELU�VLVWHP�NDGDVWUDO�ND\ÕWODUÕQ�

\HQLOHQPHVL�VRQXFXQX�GR÷XUXU� <DVDO�DoÕGDQ�LVH�³�%�P�ONL\HWH�NRQX�QHVQH´�NDYUDPÕQÕQ�

\DSÕODQGÕUÕOPDVÕ�JHUHNLU��%X�WHNQLN�YH�KXNXNL�V�UHFLQ�oRN�X]XQ�V�UHELOHFH÷L�DQODPÕQD�JHOLU�NL��

EXQXQ�JHWLUHFH÷L�PDOL\HW�GH E|\OH�ELU�X\JXODPDQÕQ�EXJ�Q�LoLQ�]RU�DQFDN�JHOHFHNWH�P�PN�Q�

RODELOHFH÷LQL�G�ú�QG�UPHNWHGLU��3UDWLN�DoÕGDQ�NDODEDOÕN�\HUOHúLPLQ�ROGX÷X�DODQODUGD�

ID\GDOÕGÕU�DQFDN�SHN�oRN��ONHGH�SDUVHO�ED]OÕ��%�NODVLN�NDGDVWUR�LúOHYLQL�DPDoODQGÕ÷Õ�

GR÷UXOWXGD��\HWHUOL�RODUDN�\HULQH�JHWLUPHNWHGLU��%X�\�]GHQ�NÕVD�YH�RUWD�YDGHGH�WDPDPHQ��%�

NDGDVWUR�o|]�P�ROPD\DELOLU�

.DUPD�d|]�P��+\EULG�6ROXWLRQ�� �.DUPD�o|]�P� PHYFXW��%�NDGDVWURQXQ�NRUXQDUDN�YH��%�

GXUXPXQ�ND\GÕQÕQ��%�IL]LNVHO��WRSR÷UDILN��REMHOHUOH��%�NDGDVWUDO�ND\GÕQ�LoLQH�\DSÕOPDVÕ

RODUDN�WDQÕPODQDELOLU���%�SDUVHOOHU�LOH��%�IL]LNVHO�REMHOHULQ�NDUÕúÕN�RODUDN�NXOODQÕOPDVÕQÕQ�

DQODPÕ��HOGH�PHYFXW��%�JUDILN�YH�WDQÕPVDO�YHUL�WDEDQODUÕQÕQ�NRUXQDUDN��\LQH�PHYFXW�IL]LNVHO�

GXUXPX�\DQVÕWDQ��%�YH�WRSR÷UDILN�DPDoOÕ�YHUL�WDEDQÕ�LOH�ELUOLNWH�NXOODQÕOPDVÕGÕU��gUQHN�RODUDN�
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�%��+DN�YH�
6ÕQÕUODPDODU

1HVQH� .LúL�

��+DN�YH�
6ÕQÕUODPDODU

1HVQH� .LúL�

�%��+DN�YH�
6ÕQÕUODPDODU

1HVQH� .LúL�

0�ONL\HW�

�%��)L]LNVHO�
1HVQH

JHRPHWUL

UHIHUDQV

WRSR÷UDILN�YHUL�WDEDQÕQGD�NRQXPX�YH�\�NVHNOL÷L�EHOLUOL�ELU�ELQDQÕQ�LoLQH�ELQD�LoLQGHNL�

ED÷ÕPVÕ]�E|O�POHULQ�NDGDVWUDO�GXUXPODUÕQÕQ�KXNXNL�YH�JHRPHWULN�DQODPGD�\HUOHúWLULOPHVLGLU�

0HYFXW�.DGDVWUDO�6LVWHP�øoLQH��%�(WLNHWOHPH�<DSÕOPDVÕ���'�7DJV�LQ�WKH�&XUUHQW�&DGDVWUDO�

5UHJLVWUDWLRQ 6\VWHP�� � �%�PHYFXW�NDGDVWUDO�VLVWHPH�KDULFL�UHIHUDQVODU�HNOHQHUHN��%�

GXUXPODUÕQ�WHPVLOLGLU��%X�UHIHUDQVODPD�oHúLWOL�\ROODUOD�\DSÕODELOLU��(Q�EDVLW�o|]�P��%�

GXUXPODUÕ�NDGDVWUDO�ND\GÕQ�LoLQH�HWLNHWOHPHNWLU��%X�GR÷UXGDQ�WDSX�ND\GÕQD�YH\D�ELU�NDGDVWUDO�

LQGHNV�G�]HQOHQHUHN�GLMLWDO�YH\D�DQDORJ�NDGDVWUDO�SDIWD�LOH�LOLúNLOHQGLUPHN�VXUHWL\OH�ROXU��

gUQHN�RODUDN��%�NDGDVWUDO�YHUL\H�DGUHV�J|VWHULOHUHN�ELU��%�ELQD\D�DLW�ELU�&$'�oL]LPLQH�

XODúÕODELOLU��%X�\DNODúÕPGD�KDULFL�UHIHUDQVODU�ORNDO�ELU�VLVWHPGH�RODELOLU��EX�úHNOL\OH�KDOHQ�

NXOODQÕODQ�ELU�\DNODúÕPGÕU��

7DPDPHQ��%�NDGDVWUDO�ND\ÕW��������������������������������������.DUPD�o|]�P

�������������������������������������������������5HIHUDQVODPD

ùHNLO������%�.DGDVWUR�ELOJL�VLVWHPL�DOWHUQDWLIOHUL

��� +XNXNL�YH .XUXPVDO�%R\XW

&%6�YH�\D]ÕOÕP�WHNQRORMLOHUL�ED÷ODPÕQGD�³�%�NDGDVWUDO�QHVQHOHULQ�JHRPHWULN�RODUDN�

WDQÕPODQDUDN�J|UVHO�KDOH�JHWLULOPHVL�NRQXVXQD�LOLúNLQ�VRUXQODU�RUWD�YH�X]XQ�YDGHGH�PXWODND�
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o|]�OHFHNWLU� %X�QRNWDGD�ID]OD�ELU�SUREOHP�ROPDPDVÕQD�NDUúÕQ�KXNXNL�YH�NXUXPVDO�NRQXODUÕQ�

�%�VLVWHPOHUH�DGDSWDV\RQX�]DPDQ�DOPDNWDGÕU´��2VVNR��������

gQFHNL�EDúOÕNODUGD�EDKVHGLOGL÷L�JLEL�|]HOOLNOH�PHWURSRO�DODQODUGD�ILLOL�GXUXPODU�YH�P�ONL\HW�

\DSÕODUÕ�KÕ]OÕ�ELU�GH÷LúLP�YH�JHOLúPH�J|VWHUPHNWHGLU��%X�JHOLúPHOHU��ONHOHUL�KXNXNL�YH�

NXUXPVDO�ED]Õ�GH÷LúLNOLNOHUH�GH�]RUODPDNWDGÕU��$QFDN�³��ER\XWXQ�NXOODQÕOPDVÕ�LOH�LOJLOL�KXNXNL�

o|]�POHU WHNQLN�G�]H\GH�RODQ�JHOLúPH\H�D\DN�X\GXUDPDPDNWDGÕU� %XQXQ�VHEHEL�LVH�NDQXQODU�

YH�NDQXQ�NR\XFXODUÕQ�PHYFXW�GXUXPX�GHYDP�HWWLUPH�NRQXVXQGDNL�PXKDID]DNDU�WXWXPODUÕGÕU�´

�2VVNR�������� <HU��]HULQGH�oRN�NDUPDúÕN�P�ONL\HW�\DSÕODUÕ�YH�ILLOL�GXUXPODU�RUWD\D�

oÕNPDNWDGÕU� %XQD�ELU�|UQHN�YHULOLUVH� ùHNLO����¶GH�ELU�NDGDVWUDO�SDUVHO��VW�QGH�YH\D�DOWÕQGD�

\HU�DOPDVÕ�PXKWHPHO�ED]Õ�IL]LNVHO�QHVQHOHU�J|U�OPHNWHGLU��ùHNOLQ�VD÷�WDUDIÕQGD�EX�REMHOHULQ�

�%�NDGDVWUDO�SDIWDGDNL�J|U�QW�V��oL]LOPLúWLU�

%LQD

.DGDVWUDO�SDUVHO

.X\X������������������������������������������������

%RUX�KDWWÕ

ùHNLO�����7HVFLOH�NRQX��%�REMHOHU��%HQKDPX�YH�'R\WVKHU�������

%|\OH�ELU�GXUXPXQ�7�UN�NDGDVWUDO�VLVWHPLQGH�o|]�POHPHVL��DQD�JD\ULPHQNXO�RODQ�NDGDVWUR�

SDUVHOLQLQ�HVDV�DOÕQDUDN�PDOLN�V�WXQXQD��GL÷HU�QHVQHOHULQ�PDOLNOHULQLQ�IDUNOÕ�ROPDVÕ�

GXUXPXQGD�EX�GLNNDWH�DOÕQPDNVÕ]ÕQ��VDGHFH�NDGDVWUR�SDUVHOLQLQ�PDOLNL�LúOHQLU��(÷HU�

�]HULQGHNL�ELQD�DQD�JD\ULPHQNXO�Q�PDOLNLQH�DLW�LVH�WDúÕQPD]ÕQ�QLWHOL÷L�|UQH÷LQ�³NHUSLo�ELQD�

YH�DUVDVÕ´�RODFDNWÕU��%LQD�IDUNOÕ�NLúLQLQ�ROPDVÕ�GXUXPXQGD�LVH�QLWHOLN�³DUVD´�RODFDN��ELQDQÕQ�

VDKLEL�³EH\DQODU´�KDQHVLQGH�EHOLUWLOHFHNWLU��$\QÕ�GXUXP�NX\X�VDKLELQLQ�IDUNOÕ�NLúL�ROPDVÕ�
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GXUXPX�LoLQ�GH�JHoHUOLGLU��'L÷HU�WDUDIWDQ�SDUVHOGHQ�LUWLIDN�KDNNÕ�WHVLVLQH�NRQX�ELU�ERUX�KDWWÕ�

JHoPHNWH�ROXS��NX\X�YH�ELQDQÕQ�ELU�NÕVPÕ�LUWLIDN�VDKDVÕ�LoLQGH�NDOPDNWDGÕU��%X�GXUXPGD�

LUWLIDN�EHGHOLQGHQ�VDGHFH�DQD�JD\ULPHQNXO�Q�PDOLNL�\DUDUODQDFDNWÕU��%RUX�KDWWÕ�LVH�EHGHOL�DUVD�

EHGHOLQLQ��]HULQGH�ROVD�GDKL�P�ONL\HWH�NRQX�RODPD\ÕS�³KDN�YH�P�NHOOHIL\HWOHU´�V�WXQXQD�

LúOHQHFHNWLU� 6RQXo�RODUDN�EX�|UQHNWH�ROGX÷X�JLEL�GLNH\�RODUDN�NXOODQÕODQ�YH�PDOLNL�

EXOXQDQ�DQD�SDUVHO�GÕúÕQGDNL�GL÷HU�QHVQHOHU�NHQGL�EDúODUÕQD�ELU�N�W�N�VD\IDVÕQD�NRQX�

HGLOPH\LS�EH\DQODU�YH\D�P�ONL\HWWHQ�JD\UL�GL÷HU�KDNODU�RODUDN�LúOHP�J|UPHNWHGLUOHU��%X�

GXUXP�7�UN�WDúÕQPD]�PDO�PHY]XDWÕ�YH�PHGHQL�KXNXNXQXQ�EDWÕ�ND\QDNOÕ�ROPDVÕ�VHEHEL\OH�

$YUXSD��ONHOHUL�EDúWD�ROPDN��]HUH�GL÷HU��ONHOHUGH�GH�YDUGÕU��'ROD\ÕVÕ\OD�DQD�DPDFÕ�WDúÕQPD]�

PDOODU��]HULQGHNL�\DVDO�J�YHQOL÷L�WHVLV�HWPHN�RODQ�NDGDVWUR�YH�WDSX�VLFLOLQLQ�PHYFXW�KDOL��

NDUPDúÕN�GXUXPODUÕQ�GR÷UX�YH�J�oO��úHNLOGH�ND\ÕW�HGLOPHVLQL�VD÷ODPDN�LúOHYLQGHQ�]DPDQ�

LoHULVLQGH�X]DNODúDELOHFHNWLU�

7DP�EX�QRNWDGD�ELOJL�WHNQRORMLOHULQGHNL�JHOLúPHOHU�GHYUH\H�JLUPHNWHGLU��'L÷HU�ELU�GH\LúOH�

KXNXNXQ��VW�QO�÷��NDYUDPÕQÕQ�ELOJL�VLVWHPOHUL�NXOODQÕODUDN�J�oOHQGLULOPHVL�JHUHNOLOL÷L�RUWD\D�

oÕNPDNWDGÕU�

.RQX\D�NXUXPVDO�RODUDN�EDNÕOÕUVD��GL÷HU�&%6�OHUGHQ�IDUNOÕ�RODUDN�NDGDVWUR�ELOJL�VLVWHPOHULQGH�

QHVQHOHU�LOH�QHVQH\H�LOLúNLQ�KDN�YH�VÕQÕUODPDODU�ELU�NXUXPVDO�\DSÕ�LoHULVLQGH�LúOHPH�NRQX�ROXU�

YH�ND\ÕW�HGLOLU��+XNXNXQ��VW�QO�÷��YH�úHIIDI�NDPX�\|QHWLPL�ROPDGDQ�NDGDVWUR�VLVWHPOHUL�

JHUH÷L�JLEL�LúOHPH]��³øQVDQ�QHVQH�HWNLOHúLPLQGHNL�EHOLUVL]OL÷LQ�D]DOPDVÕ��NXUXPODUÕQ�NDOLWHVLQH�

YH�NXUDOODUÕQ�KDQJL�FLGGL\HWOH�X\JXODQGÕ÷ÕQD�ED÷OÕGÕU´��'HU�0ROHQ��������

.DGDVWUR�YH�WDSX�ND\GÕ�LúOHPOHULQLQ�D\UÕ�ELULPOHUGH�\DSÕOPDVÕ�YH\D�WHN�ELU�oDWÕ�DOWÕQGD�

WRSODQPDVÕ�JHUHNWL÷L�NRQXODUÕQGD�WDUWÕúPDODU�GHYDP�HGHUNHQ��EX�NDYUDPODUÕQ�WRSUDN�\|QHWLPL�

�ODQG�DGPLQLVWUDWLRQ��EDúOÕ÷Õ�DOWÕQGD�NXOODQÕOPDVÕ�|QHULVL�RUWD\D�DWÕOPÕúWÕU��'DKD�VRQUD�LVH������

YL]\RQX�NDSVDPÕQGD�NDGDVWUR�YH�WDSX�ND\ÕWODUÕQÕQ�WHN�ELU�oDWÕ�DOWÕQGD��ELUOLNWH�WDQÕPODQDUDN�YH�

NXUXPVDO�\DSÕQÕQ�GD�EXQD�X\JXQ�\DSÕODQPDVÕ�JHUHNWL÷L�|QJ|U�V��\DSÕOPÕúWÕU��6WHXGOHU�YH�

.DXIPDQ���������

7DSX�YH�NDGDVWUR�LúOHYOHULQL�\HULQH�JHWLUHQ�NXUXPODU�N�OW�UH��WRSOXPVDO�GDYUDQÕúODUD��WDULKH�

J|UH��ONHGHQ��ONH\H�GH÷LúLNOLN�J|VWHUHELOLU� �gUQH÷LQ���ONHPL]GH�WDúÕQPD]ODUÕQ�JHRPHWULN�

GXUXPX�NDGDVWUR�ELULPOHULQGH��KXNXNL�GXUXPODUÕ�LVH�WDSX�VLFLO�ELULPOHULQGH�ND\ÕW�DOWÕQD�

DOÕQPDNWD�YH�VDWÕú��LSRWHN�JLEL�LúOHPOHU�\LQH�WDSX�VLFLO�ELULPOHULQGH�LFUD�HGLOPHNWH�LNHQ�

+ROODQGD�GD�VDGHFH�WHVFLO�YH�DUúLYOHPH�WDSX�ND\ÕW�ELULPOHULQGH�ROXS�VDWÕú��LSRWHN�LúOHPOHULQH�

LOLúNLQ�DNLWOHU�QRWHUOHU�NDQDOÕ\OD�\DSÕOPDNWDGÕU� %X�W�U�IDUNOÕOÕNODUD�UD÷PHQ��ONHOHU�JHQHOLQGH�
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EDNÕOGÕ÷ÕQGD�ND\ÕW�YH�KDULWD�oDOÕúPDODUÕQÕQ�D\UÕ�ELULPOHUGH�\DSÕOGÕ÷Õ�J|U�OPHNWHGLU��

hONHPL]GH�7DSX�YH�.DGDVWUR�*HQHO�0�G�UO�÷��oDWÕVÕ�DOWÕQGD�J|UHYOHUL�\DVDGD�D\UÕ�D\UÕ�

WDQÕPODQPÕú�7DSX�6LFLO�0�G�UO�NOHUL�YH�.DGDVWUR�0�G�UO�NOHUL�EX�J|UHYOHUL�LID�HWPHNWHGLUOHU�

�%�DUVD�YH�DUD]LOHULQ�JUDILN�ND\ÕWODUÕ�RODQ�NDGDVWUDO�KDULWDODU�.DGDVWUR�0�G�UO�NOHULQGH�����

ER\XWX�LOJLOHQGLUHQ�NDW�P�ONL\HWLQH�LOLúNLQ�SODQ�YH�EHOJHOHU�LVH�7DSX�6LFLO�0�G�UO�NOHUL�

DUúLYLQGH�WXWXOPDNWDGÕU��

'�Q\DGDNL�EX�JHOLúPHOHU�ÕúÕ÷ÕQGD�� W �P��%�YH��%�ND\ÕWODUÕQ�ELU�NDGDVWUR�ELOJL�VLVWHPLQGH�

GHSRODQPDVÕ�YH�\|QHWLOPHVL�DQOD\ÕúÕ� ]DPDQ�LoHULVLQGH�WDúUDGDNL�WDSX�YH�NDGDVWUR�ELULPOHULQLQ�

NXUXPVDO�DQODPGD� G D � ELUOHúWLULOPHVL� YH �\|QHWLPOHULQLQ�WHN�HOGH�WRSODQPDVÕ�G�ú�QFHVLQL�

JHWLUPLúWLU��%X�DQODPGD��ONHPL]GH�GH�WDUWÕúPDODU�GHYDP�HWPHNWHGLU��

6RQ�RODUDN�ELOLQPHVL�JHUHNHQ�ELU�QRNWD�GD���³'�Q\DGD�W�P�NLúLOHUL��QHVQHOHUL�YH�KDNODUÕ�\DVDO�

YH�NXUXPVDO�oHUoHYH�LoLQGH�NDSVD\DQ�ELU�NDGDVWUR�|UQH÷L�\RNWXU��EX�GXUXP�JHUHNVL]�ROPDVÕ�

JHUHNoHVL\OH�GH÷LO��ID\GD�PDOL\HW�GHQJHVLQLQ�VD÷ODQPDVÕ�LOH�LOJLOLGLU´��'HU�0ROHQ��������

����� 0�ONL\HWLQ����%R\XWX�øOH�øOJLOL�7DUWÕúPDODU

0�ONL\HWH�NRQX�QHVQHOHULQ��%�RODUDN�J|UVHOOHúWLULOPHVL�YH�PRGHOOHQPHVL�NRQXVX��GLNH\�RODUDN�

P�ONL\HW�VÕQÕUODUÕQÕQ�QHUHGH�EDúOD\ÕS�QHUHGH�ELWHFH÷L�����ER\XWXQ�QH�NDGDUÕQÕQ�|]HO�QH�

NDGDUÕQÕQ�NDPX\D�DLW�RODFD÷Õ�JLEL�WDUWÕúPDODUÕ�EHUDEHULQGH�JHWLUPLúWLU�

ùHNLO�����7DúÕQPD]�P�ONL\HWL�VÕQÕUODUÕQD�LOLúNLQ�\DNODúÕPODU��%HQKDPX��'R\WVKHU�������

0�ONL\HWH�
NRQX�KDFLP <HU�DOWÕ�hVW�

NDWPDQÕ

<HU�DOWÕ�DOW�
NDWPDQÕ

0�ONL\HW�
KDNNÕ�
GHULQOL÷L

.XOODQÕODQ�
KDFLP

<HULQ�
PHUNH]L
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%X�NRQXGD�SHN�oRN��ONHGH�KHQ�]�KXNXNL�NULWHUOHU�ROXúPDPDVÕQD�NDUúÕQ�EHOLUOL�\DNODúÕPODU�

PHYFXWWXU��%XQODUGDQ�ELUL�NODVLN�DQOD\ÕúÕQ�GH÷LúWLULOHUHN��WDúÕQPD]�P�ONL\HWLQLQ�\HULQ�

PHUNH]LQGHQ�J|N\�]�QH�GR÷UX�VÕQÕUVÕ]�úHNLOGH�WDQÕPODQPDVÕ� P�ONL\HW�KDNNÕ��ULJKWV�RI�

RZQHUVKLS�� YH �P�ONL\HWLQ�NXOODQÕPÕ��XVH�RI�RZQHUVKLS��NDYUDPODUÕQÕQ�D\UÕOPDVÕGÕU��%X�

NDYUDPODUÕQ�D\UÕOPDVÕ�LVH�\HULQ�DOWÕQGD�YH��VW�QGH�PDOLNLQ�NXOODQÕPÕQD�DoÕN�RODQ�NÕVPD�ELU�

\�NVHNOLN�GH÷HUL�DWDQPDVÕ\OD�P�PN�QG�U��'L÷HU�ELU�GH\LúOH�úHNLO����¶GH�VRO�WDUDIWDNL�oL]LPGH�

J|U�OG�÷��JLEL�P�ONL\HWLQ�EHOLUOL�ELU�\�NVHNOLN�|Oo�W�QGH�VÕQÕUODQGÕUÕOPDVÕGÕU��%X�\�NVHNOLN�

GH÷HUOHUL�R�\HUGHNL�JHQHO�NXOODQÕP�H÷LOLPOHULQH��MHRORMLN�\DSÕ\D��Q�IXV�\R÷XQOX÷XQD�ED÷OÕ�

RODUDN�GH÷LúLNOLN�J|VWHUHELOLU� %LU�EDúND�\DNODúÕP�LVH�\HULQ�DOWÕQÕQ�YH��VW�Q�Q�\LQH�EHOLUOL�ELU�

\�NVHNOL÷H�NDGDU�|]HO�P�ONL\HWH�NRQX�ROPDVÕ��GL÷HU�NÕVÕPODUÕQ�LVH�NDPX�P�ONL\HWLQH�

EÕUDNÕOPDVÕGÕU��ùHNLO������

7�UN�KXNXN�VLVWHPLQGH�EDNÕOGÕ÷ÕQGD�LVH�GL÷HU��ONHOHUGH�ROGX÷X�JLEL�NRQX\D�LOLúNLQ�\RUXPD�

DoÕN�YH�ELUELUL�LOH�oHOLúLU�JLEL�J|U�QHQ�PDGGHOHU�EXOXQPDNWDGÕU��gUQH÷LQ��0HGHQL�NDQXQ�

0DGGH�����³$UD]L��]HULQGHNL�P�ONL\HW��NXOODQÕOPDVÕQGD�\DUDU�ROGX÷X�|Oo�GH���VW�QGHNL�KDYD�

YH�DOWÕQGDNL�DU]�NDWPDQODUÕQÕ�NDSVDU��%X�P�ONL\HWLQ�NDSVDPÕQD��\DVDO�VÕQÕUODPDODU�VDNOÕ�

NDOPDN��]HUH�\DSÕODU��ELWNLOHU�YH�ND\QDNODU�GD�JLUHU´�LIDGHVLQGH�P�ONL\HWLQ�\HULQ�DOW�YH��VW�

NDWPDQODUÕQÕ�GD�NDSVDGÕ÷Õ�EHOLUWLOPLú�ROXS PDGHQOHU�YH�\HU�DOWÕ�VXODUÕ�LVH�LOJLOL�NDQXQODUÕQGD�

|]HO�P�ONL\HW�KDULFL�WXWXOPXúWXU�

0DGHQOHU�.DQXQX�0DGGH��� ³0DGHQOHU�'HYOHWLQ�K�N�P�YH�WDVDUUXIX�DOWÕQGD�ROXS��LoLQGH�

EXOXQGXNODUÕ�DU]ÕQ�P�ONL\HWLQH�WDEL�GH÷LOGLU�´

<HU�$OWÕ�6XODUÕ�.DQXQX�0DGGH��� ³<HU�DOWÕ�VXODUÕ�XPXPL�VXODU�PH\DQÕQGD�ROXS��'HYOHWLQ�

K�N�P�YH�WDVDUUXIX�DOWÕQGDGÕU´

0HGHQL�NDQXQGDNL�GL÷HU�ED]Õ�PDGGHOHUGH����ER\XWXQ�NXOODQÕOPDVÕQÕ�GLNNDWH�DOPD\ÕS�P�ONL\HW�

KDNNÕQÕQ�JHQHO�oHUoHYHVLQL�oL]HUNHQ�\HUOHúLN�P�ONL\HW�DQOD\ÕúÕQÕ�J�oOHQGLUPHNWHGLU��%X�

PDGGHOHU�

0HGHQL�.DQXQ�0DGGH����� ³%LU�úH\H�PDOLN�RODQ�NLPVH��KXNXN�G�]HQLQLQ�VÕQÕUODUÕ�LoLQGH��R�

úH\��]HULQGH�GLOHGL÷L�JLEL�NXOODQPD��\DUDUODQPD�YH�WDVDUUXIWD�EXOXQPD�\HWNLVLQH�VDKLSWLU´

0HGHQL�.DQXQ�0DGGH������³%LU�úH\H�PDOLN�RODQ�NLPVH��R�úH\LQ�E�W�QOH\LFL�SDUoDODUÕQD�GD�

PDOLN�ROXU´

0HGHQL�.DQXQ�0DGGH������³%LU�úH\LQ�PDOLNL��RQXQ��U�QOHULQLQ�GH�PDOLNL�ROXU´� RODUDN�

VD\ÕODELOLU�
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%XQXQOD�ELUOLNWH�VRQUDGDQ�\DSÕODQ�GH÷LúLNOLNOH�0HGHQL�NDQXQ�0DGGH����¶�Q�VRQXQD�

³*|N\�]��'HYOHWLQ�K�N�P�YH�WDVDUUXIX�DOWÕQGD�ROXS���VW�QGH�EXOXQGXNODUÕ�DU]ÕQ�P�ONL\HWLQH�

WDEL�GH÷LOGLU�³�IÕNUDVÕ�HNOHQHUHN�J|N\�]�Q�Q�GHYOHWLQ�K�N�P�YH�WDVDUUXIX�DOWÕQGD�ROGX÷X�

KXVXVX�EHOLUWLOPLú�ROXS��NDPX�DGÕQD�NXOODQÕPÕQÕQ�LGDUL�\DUJÕ�GHQHWLPL�DOWÕQGD�\HUHO�

\|QHWLPOHUH�EÕUDNÕOPDVÕQD�NDUDU�YHULOPLúWLU��ùHQW�IHNoL��������

ùHNLO����������YH�����GH�LVH��ONHPL]GH�NDGDVWUR�oDOÕúPDODUÕQGD�UDVWODQDQ�ED]Õ�GXUXPODU�

J|VWHULOPLúWLU���%XUDGD�GHUH��oDWDN��VX�\ROX�JLEL�NDPX�DODQODUÕQÕQ��]HULQH�LQúD�HGLOPLú�|]HO�

P�ONL\HWH�NRQX�ELQDODU�J|U�OPHNWHGLU��%X�WDúÕQPD]ODU�PHYFXW�GXUXPD�J|UH�NDGDVWUR�VÕUDVÕQGD

NDPX�DODQÕQD�WHFDY�]�PLNWDUODUÕ�EH\DQODU�KDQHVLQGH�EHOLUWLOHUHN�WHFDY�]O��úHNLOGH NDGDVWUR�

WHVSLWLQH�NRQX�RODFDNWÕU�\D GD�LOJLOL�NDPX�NXUXPXQXQ�GDYD�DoPDVÕ�VRQXFX�LUWLIDN�KDNNÕ�WHVLV�

HGLOHFHNWLU�

ùHNLO�����%LQD�DOWÕQGDQ�JHoHQ�VX�DUNÕ

ùHNLO������'HUH�\DWD÷Õ��]HULQH�LQúD�HGLOPLú�ELQD



��

.DUPDúÕN�P�ONL\HW�\DSÕODUÕQÕQ�JHQHO�RODUDN�úHKLUOHUGH�EXOXQGX÷X�ELU�JHUoHNWLU��DQFDN�

DUDúWÕUÕOGÕ÷ÕQGD�GDKD�N�o�N�\HUOHúLP�ELULPOHULQGH�GDKL�EHQ]HUL�GXUXPODUD�UDVWODQPDNWDGÕU��

.RQX\D�LOLúNLQ�o|]�POHU�LVH��NDPX\X�YH�NLúLOHUL�WDWPLQ�HGHFHN�G�]H\GH�ROPD\ÕS�WHVSLWOHULQ�

QDVÕO�\DSÕODFD÷ÕQD�GDLU�WDUWÕúPDODU�GHYDP�HWPHNWHGLU�

����������������������������������������������������������������*(5d(.�2%-(�

����������6$1$/�2%-(�������������������������������������������������������������������������������������7$38�.$<',

ùHNLO������.|SU���]HULQGH�LQúD�HGLOPLú�PHVNHQOHU��$UDVWDOÕ�N|SU�V��

��� '�Q\DGD��%�.DGDVWUR�dDOÕúPDODUÕ

$YUXSDGD�YH�G�Q\DGD�SHN�oRN��ONH�|]HOOLNOH�PHWURSROOHUGH�YH�úHKULQ�JHQLúOH\HELOPHVL�LoLQ�

JHUHNHQ�DUD]LQLQ�ROPDGÕ÷Õ�úHKLUOHUGH�WDúÕQPD]�NXOODQÕPÕQÕQ�GLNH\�RODUDN�LOHUOHPHVL�EDVNÕVÕ�

YDUGÕU��<HULQ�DOWÕQGD�YH��VW�QGH�\HUDODQ�ED÷ÕPVÕ]�E|O�P�VDKLSOHUL�J�YHQOL�ELU�NDGDVWUDO�ND\ÕW�

WDOHS�HWPHNWHGLUOHU��%XQODUÕQ�GÕúÕQGD�NDPX DODQODUÕ�RODUDN�\RO��NDYúDN��PHWUR�JHoLúOHULQLQ��

$GD�����������������������������0DOLN���$KPHW

3DUVHO�����������������������������������������6R\GDQ

.DW����

%%����

1LWHOLN���0(6.(1



��

DUWDQ�HQHUML�LKWL\DoODUÕ�VHEHEL\OH�SHWURO�YH�GR÷DOJD]�ERUX�KDWODUÕQÕQ�oR÷DOPDVÕ��DSDUWPDQ�

GDLUHOHULQLQ�N�o�OP H V L � Y H � VD\ÕODUÕQÕQ�DUWPDVÕ�ED]Õ��ONHOHUL PHYFXW��%�VLVWHPOHULQ�

VRUJXODQPDVÕ�DUD\ÕúÕQD�LWPLúWLU��$QFDN�NDGDVWUDO�ELOJL�VLVWHPOHULQH����ER\XWXQ�HNOHQPHVL�

SURMHOHUL�oHúLWOL�VHEHSOHUOH�DúDPD�DúDPD�JHUoHNOHúPHNWHGLU�

%XQODUD�|UQHN�RODUDN�+ROODQGD��øVUDLO�YH�$OPDQ\D�JLEL��ONHOHUGH�\DSÕODQ�oDOÕúPDODU�YHULOHELOLU�

+ROODQGD�GD��ONH�JHQHOLQGH�SDUVHO�WDEDQOÕ�NDGDVWUR�NXOODQÕOPDNWDGÕU��%LQDODU��ERUX�KDWODUÕ�JLEL�

KDNODU�DUD]LQLQ�P�ONL\HWLQGHQ�D\UÕ�RODUDN�\DSÕODQGÕUÕOPÕúWÕU��%0�J|]OHPFLOHUL�NDW�P�ONL\HWLQL�

\D\JÕQ�KXNXNWD�P�ONL\HWLQ�|]HO�ELU�IRUPX�RODUDN�J|UPHNWHGLUOHU�YH�³ED÷ÕPVÕ]�E|O�P�Q�

PDOLNLQLQ��FUHWLQL�|GH\HUHN�DQD�JD\ULPHQNXOH�JLUPH�YH�\DUDU ODQPD�KDNNÕ´ �RODUDN

EDNPDNWDGÕUODU��%X�NDSVDPGD�+ROODQGD�NDGDVWURVX�WDúÕQPD]�P�ONL\HWLQH�LOLúNLQ�oRN�NDUPDúÕN�

GXUXPODUÕ�ND\ÕW�DOWÕQD�DODELOPHN�LoLQ�OLPLWOHUL�]RUODPDNWD�ROGX÷X�JHUoH÷LQGHQ�KDUHNHWOH�

J�YHQL�DUWWÕUPDN�YH�JHOHFHNWH�GDKD�HWNLQ�ELU�ND\ÕW�VLVWHPL�JHOLúWLUPHN�DPDFÕ\OD�%0�GHVWH÷L�LOH

'HOIW�hQLYHUVLWHVL�YH�8OXVDO �.DGDVWUR�.XUXPX��&DGDVWUH�DQG�3XEOLF�5HJLVWHU�$JHQF\��

LúELUOL÷L�\DSDUDN��%�NDGDVWUDO�ND\GD�LOLúNLQ�WHPHO�o|]�POHU�NRQXVXQGD�ELU�\D\ÕQ�KD]ÕUODPDN�

�]HUH�oDOÕúPD�EDúODWPÕúODUGÕU��dDOÕúPD�VRQXFXQGD�LoLQGH��%�ELOJLQLQ�GH�EXOXQGX÷X�ELU�/,6�

SURWRWLSL�JHOLúWLULOPHVL�KHGHIOHQPLúWLU�

ùHNLO����� 8\JXODPD�LoLQ�VHoLOHQ�ELQD�YH��%�NDGDVWUDO�KDULWD��6WRWHU�������

ùHNLO����¶GH�+ROODQGD�GD�X\JXODPD�DODQÕ�RODUDN�VHoLOHQ�ELU�DSDUWPDQ�NRPSOHNVL��ùHNLO����¶GD�

LVH�ED÷ÕPVÕ]�E|O�POHUH�DLW�SODQODUÕ J|U�OPHNWHGLU��$�NDWODUÕ�J|VWHUHQ�|Q�J|U�Q�ú��%�YH�&�
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x øúDUHWOHQHQ�ED÷ÕPVÕ]�E|O�P�Q�HGLQPH�VHEHEL�VRUJXODQDELOLU

x 'L÷HU�úHUKOHU��KDFL]OHU��KDN�YH�P�NHOOHIL\HWOHU�VRUJXODQDELOLU

x .DW�SODQODUÕ��]HULQGHQ�GDLUHQLQ�NRQXPX�|QGH��DUNDGD�YH�VD÷GD�ROGX÷X�WHVSLW�HGLOHELOLU

x $\UÕFD�GDLUHQLQ�J�QHúLQ�NRQXPXQD�J|UH�ÕúÕN�DOÕS�DOPDGÕ÷Õ�J|]OHQHELOLU

x gUQHN�RODUDN�LúDUHWOHQHQ�]HPLQ�NDWODUGDNL�ELUGHQ�ID]OD�GDLUH�LoLQGHQ�KDQJLOHULQLQ������

\Õ O ÕQGDQ�VRQUD�HO �GH÷LúW L UGL÷L � �EXQODU �DUDVÕQGD�VDW Õú �YH\D� LQWLNDO�\ROX\OD�HO�

GH÷LúWLUHQOHULQ�EXOXQPDVÕ JLEL�VRUJXODPDODU�GHULQOHúWLULOHELOLU

ùHNLO����� 6RUJXODPD �,GHQWLI\��UXWLQL�NXOODQÕODUDN�JUDILN�YHUL�VRUJXVX�



���

ùHNLO������0DOLN�VRUJXODPDVÕ�

ùHNLO������øSRWHN�GXUXPXQXQ�VRUJXODQPDVÕ



���

ùHNLO������(GLQPH�WDULKL�YH\D�VHEHEL��gUQH÷LQ�J|U�QW�GH�LúDUHWOL�GDLUHQLQ�PDOLN�$GHP�.RúDQ
WDUDIÕQGDQ������������¶GH�VDWÕú�\ROX\OD�DOÕQGÕ÷Õ�ELOJLVL�DOÕQDELOPHNWHGLU�

ùHNLO������*UDILN�YHUL��]HULQGHQ�NDW�SODQÕQÕQ�VRUJXVX��GDLUHQLQ�ELQDQÕQ�|Q��VRO�NÕVPÕQGD�
ROGX÷X�ELOJLVLQLQ�DOÕQPDVÕ



���

ùHNLO������<HU�DOWÕ�REMHVL�RODUDN�ERUX�KDWODUÕ

ùHNLO������'R÷DOJD]�úHEHNHVL



���

ùHNLO������*UDILN�YHUL��]HULQGHQ�ERUX�KDWODUÕQD�LOLúNLQ�X]XQOXN��oDS��QLWHOLN��DGUHV��WHVLV�YH�
EDNÕP�WDULKL�JLEL�ELOJLOHULQ�DOÕQPDVÕ

ùHNLO������%RUX�KDWODUÕQD�LOLúNLQ�NRRUGLQDW�YH�NRW�VRUJXODPDVÕ



���

7DQÕPVDO�YHUL��]HULQGHQ�\DSÕODFDN�VRUJXODPDODU�úXQODUGÕU�

x +HUKDQJL�ELU�EORNWDNL�GDLUHOHULQ EXOXQPDVÕ

x =HPLQ�YH\D�GL÷HU�NDWODUGDNL�GDLUHOHULQ�EXOXQPDVÕ

x gUQH÷LQ������P���]HULQGH�DODQD�VDKLS�GDLUHOHULQ�VRUJXODQPDVÕ

x gUQH÷LQ��LQWLNDO�\ROX\OD�HOGH�HGLOPLú�GDLUHOHULQ�EXOXQPDVÕ

x %HOLUOL�ELU�WDULKWHQ�VRQUD�HGLQLOPLú�GDLUHOHULQ�VRUJXODQPDVÕ

x +HUKDQJL�ELU�NLúL\H�DLW�GDLUHQLQ�EXOXQPDVÕ

x h]HULQGH�úHUK�YH\D�LSRWHN�EXOXQDQ�GDLUHOHULQ�VRUJXODQPDVÕ

x dHúLWOL�V�]JHoOHU�NXOODQÕODUDN��|UQH÷LQ�����DGD���SDUVHOGHNL�EORNODUD�DLW�GDLUHOHULQ�

LoLQGH������\ÕOÕQGDQ�VRQUD�HGLQLOPLú�RODQODUÕQ�EHOLUOHQPHVL

x gUQH÷LQ�%���%ORNWDNL�VDWÕú�\ROX\OD�HGLQLOPLú�GDLUHOHULQ�LoLQGH��]HULQGH�LSRWHN�RODQ�

GDLUHQLQ�DUDúWÕUÕOPDVÕ�JLEL�GDKD�GHWD\OÕ�SHN�oRN�VRUJXODPD�JHOLúWLULOHELOLU

x

ùHNLO������%����EORNWDNL�GDLUHOHULQ�EXOXQPDVÕ



���

ùHNLO������$����EORN��� NDW�GDLUHOHULQLQ�EXOXQPDVÕ

ùHNLO����������DGDGD�����P���]HULQGH�DODQD�VDKLS�GDLUHOHULQ�EXOXQPDVÕ



���

ùHNLO����������DGDGD������������\ÕOÕQGDQ�VRQUD�HGLQLOPLú�GDLUHOHULQ�EXOXQPDVÕ

ùHNLO����� gUQHN��$KPHW�g]NDQ¶D�DLW�GDLUHQLQ�EXOXQPDVÕ



���

%D÷ODQWÕ�YH�dL]LP��KRWOLQN��/D\RXW��8\JXODPDODUÕ� �.XOODQÕODQ�\D]ÕOÕPD�ED÷OÕ�RODUDN�YHULOHU�

�]HULQGHQ�FR÷UDIL�YDUOÕNODUÕQ�oHúLWOL�IRUPDWODUGD��MSJ��WLI��EPS��VDNODQPÕú�UHVLPOHULQH�

XODúÕODELOLU��%X�LúOHY�³KRWOLQN´�YH\D�³K\SHUOLQN´�JLEL�DGODU�DOWÕQGD�X\JXODQÕU��gUQHN�DODQGDNL

ELQDODUD�DLW�\DSÕ�NXOODQPD�L]LQOHUL��FLQV�GH÷LúLNOL÷L�HYUDNODUÕ�YH�FHSKH�IRWR÷UDIODUÕ�WDUD\ÕFÕ�LOH�

WDUDQDUDN�J|U�QW�OHUL�HOGH�HGLOPLú�YH�YHUL�ED÷ODQWÕODUÕ�ROXúWXUXOPXúWXU�

%LQDODUD�DLW�NDW�SODQODUÕ���%�J|U�QW���]HULQGHQ�LúDUHWOHQGL÷LQGH�HWNLOHúLPOL�RODUDN�ELQDQÕQ��VW��

|Q�YH�\DQ�J|U�Q�úOHUL��]HULQGH�ED÷ÕPVÕ]�E|O�POHU�J|U�OHELOPHNWHGLU��DNWLI�J|U�QW�Q�Q�LVH�

oL]LP�RUWDPÕQD�GR÷UXGDQ�QDNOL�³OD\RXW´�IRQNVL\RQX�LOH�P�PN�Q�ROPDNWDGÕU��%X�VD\HGH�

ED÷ÕPVÕ]�E|O�PH�DLW�J|U�Q�ú�oL]LPOHUL�³NDW�SODQ�|UQH÷L´�DGÕ�YHULOHUHN��DOWOÕN�YH�\D]ÕFÕ�D\DUODUÕ�

\DSÕODUDN�oL]GLULOHELOLU�

ùHNLO �����%D÷ODQWÕ�\ROX��+RWOLQN��NXOODQÕODUDN�ELQDODUD�DLW�\DSÕ�NXOODQPD�L]QL�YH�FLQV�
GH÷LúLNOL÷L�HYUDNODUÕQD�XODúÕOPDVÕ



���

ùHNLO������%LQD�FHSKH�IRWR÷UDIODUÕ

ùHNLO������øúDUHWOHQHQ�ED÷ÕPVÕ]�E|O�PH�DLW�oL]LP�DOÕQPDVÕ



���

��� 8\JXODPD����$XWRGHVN�0DS

%X�X\JXODPDGD�KD]ÕU�RODQ�';)�IRUPDWÕQGDNL�JUDILN�YHUL�GR÷UXGDQ�$XWRGHVN�0DS�RUWDPÕQD�

\�NOHQPLú�YH�NDWÕ�QHVQHOHU�ROXúWXUXODUDN�YHUL�WDEDQÕ�LOH�LOLúNLOHQGLULOPLúWLU�

ùHNLO������';)�YHULQLQ�\�NOHQHUHN�oDOÕúPD\D�EDúODQPDVÕ

ùHNLO������.DWÕ�QHVQHOHU��VROLG�REMHFW��ROXúWXUXOPDVÕ



���

ùHNLO������%ORNODUÕQ�ROXúXPX��WHO�NDIHV��ZLUH�IUDPH���L]RPHWULN�J|U�Q�ú��SDUDOHO�SURMHNVL\RQ

ùHNLO����� *|OJHOHQGLUPH��6KDGH��LúOHPL



���

ùHNLO������0DO]HPH�YH\D�UHQN�NDSODPD��5HQGHULQJ��LúOHPL��SHUVSHNWLI�SURMHNVL\RQ

ùHNLO������9HULWDEDQÕ��'DWDEDVH��ED÷ODQWÕVÕ�NXUXOPDVÕ



���

ùHNLO������*UDILN�YHULQLQ�VRUJXODQPDVÕ

ùHNLO������64/�VRUJX�LOH�|UQHN��$���EORN�������������WDULKLQGHQ�VRQUD�HGLQLOHQ�GDLUHOHULQ�
EXOXQPDVÕ



���

ùHNLO������gUQHN��³2÷X]�(QJLQ¶H�DLW�GDLUHQLQ�EXOXQPDVÕ

ùHNLO����������DGDGD�LSRWHNOL�GDLUHQLQ�DUDúWÕUÕOPDVÕ



���

ùHNLO������%D÷ODQWÕ�\ROX��+\SHUOLQN��NXOODQÕODUDN�PLPDUL�SURMH�GRV\DVÕQD�JHoLú

ùHNLO������&HSKH�IRWR÷UDIODUÕQD�XODúÕP



���

ùHNLO������dL]LP��/D\RXW��VHNPHVL�LOH�IDUNOÕ�FHSKHOHUGHQ�J|U�Q�úOHULQ�oL]LP�RODUDN�DOÕQPDVÕ

8\JXODPDODUD�LOLúNLQ�VRUJX��oL]LP�YH�DUDúWÕUPDODU�JHQLúOHWLOHELOLU�YH�IDUNOÕODúWÕUÕODELOLU��GH÷LúLN�

\D]ÕOÕP��GRQDQÕP�YH�\|QWHPOHU�NXOODQÕODUDN�GDKD�L\L�VRQXoODU�HOGH�HWPHN�P�PN�QG�U� $QFDN

oDOÕúPDODUÕQ�WHPHO�DPDFÕQÕQ���%�PRGHOOHPH�YH�J|UVHOOHúWLUPH�DUDoODUÕQÕ�NXOODQDUDN� P�ONL\HWH�

NRQX�ED÷ÕPVÕ]�E|O�P�ND\ÕW�YH�J�YHQFHVLQLQ�GDKD�HWNLQ�úHNLOGH�VD÷ODQPDVÕ�DPDFÕQD�KL]PHW�

HGHQ�NDGDVWUDO�DPDoOÕ�&%6 o|]�POHUL ROGX÷X�XQXWXOPDPDOÕGÕU�



���
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��� 6RQXoODU

<DSÕODQ�DUDúWÕUPD�YH�X\JXODPDODUGDQ�oÕNDUÕODQ�VRQXoODU�DúD÷ÕGD�YHULOPHNWHGLU�

7DúÕQPD]�P�ONL\HWLQH�NRQX��%�QHVQHOHULQ�PRGHOOHQPHVL�YH�J|UVHOOHúWLULOPHVL�NRQXVXQGD�

'�Q\DGD�YH�$YUXSD¶GD�EXJ�QH�NDGDU�GH÷LúLN�|QHULOHU�YH�o|]�POHU�JHWLULOPHVLQH�UD÷PHQ��

EHOLUOL�VWDQGDUWODU�YH��]HULQGH�KHUNHVLQ�LWWLIDN�HWWL÷L�\|QWHPOHU�KHQ�]�\RNWXU��hONHOHU�YH�

DUDúWÕUPDFÕODU�NRQX�KDNNÕQGD�JHQHOGH�WHRULN�SODQGD�oDOÕúPDODU�\DSPDNWDGÕUODU� �%X�

oDOÕúPDODUÕQ�VRQXoODUÕ�\D]ÕOÕPODUD�YH�XOXVDO�ED]GD�NXOODQGÕNODUÕ�PHYFXW�NDGDVWUR�ELOJL�

VLVWHPOHULQH�oR÷XQOXNOD�\DQVÕPDPÕúWÕU�

dDOÕúPD�V�UHFLQGH���ONHPL]GH�PHYFXW��%�.DGDVWUR�X\JXODPDODUÕQÕQ�KHQ�]�WDPDPODQDPDGÕ÷Õ��

WDPDPODQDQ�\HUOHUGH�LVH�SHN�oRN�SUREOHPLQ�YDU�ROGX÷X�JHUHNoHVL�LOH��%�LOH�LOJLOL�oDOÕúPDODUD�

KHQ�]�JHUHN�ROPDGÕ÷Õ�NDQDDWLQH�NDUúÕQ��EDúWD�$YUXSD��ONHOHULQGH�ROPDN��]HUH�ELUoRN��ONHGH�

EX�oDOÕúPDODUÕQ�V�UG�÷����ONHPL]LQ�GH�EX�QRNWDGDQ�JHUL\H�GH÷LO�LOHUL\H�EDNPDVÕ�JHUHNWL÷L�YH�

NDGDVWUR�oDOÕúPDVÕ�\HQL�\DSÕODQ�YH\D�\HQLOHQHQ�DODQODUGD�YHULQLQ��%�RODUDN�ROXúWXUXOPDVÕQÕQ�

NODVLN�oDOÕúPDODU�LOH�Hú�]DPDQOÕ�RODUDN�\DSÕODELOHFH÷L�VRQXFXQD�YDUÕOPÕúWÕU�

%X�oDOÕúPD�LOH�oÕNDUÕODQ�GL÷HU�ELU�VRQXo�LVH�WDúÕQPD]�P�ONL\HWLQH�NRQX�DUVD�YH�DUD]L�GÕúÕQGDNL�

GL÷HU�REMHOHULQGH�DQDORJ�YHUL�GXUXPXQGD�RODQ�EHOJHOHULQ�GLMLWDO�KDOH�JHWLULOHUHN�NXUXOPD�

V�UHFLQGH�RODQ�ELOJL�VLVWHPOHULQH�HQWHJUH�HGLOPHVL�JHUHNWL÷LGLU��0HYFXW�GXUXPGD�P�ONL\HWH�

LOLúNLQ��%�NDGDVWUDO�KDULWD�YH�GL÷HU�EHOJHOHU�VD\ÕVDO�KDOH�JHWLULOPH\H�GHYDP�HWPHNWHGLU�DQFDN�

NDW�P�ONL\HWLQH�DLW�EHOJHOHUOH�LOJLOL�ELU�oDOÕúPD�\RNWXU��EX�EHOJHOHULQ�DUúLYOHUGH�GHSRODQPDVÕ�YH�

LVWHQGL÷L�]DPDQ�oÕNDUÕOPDVÕ�KDFLPOHUL�YH�HYUDNODUÕQ�oRNOX÷X�QHGHQL\OH�]DPDQOD�VRUXQ�KDOLQH�

JHOPHNWHGLU�

8\JXODPDODU�VÕUDVÕQGD�LVH��%�VLVWHPOHULQ�NXUXOPDVÕ�V�UHFLQL�HWNLOH\HFHN�|QHPOL�ELU�IDNW|U�Q

GH�|]HOOLNOH�oDOÕúÕODQ�GRQDQÕPÕQ��LúOHPFL��|Q�EHOOHN��5$0��HNUDQ�NDUWÕ�JLEL�HOHPDQODUÕQ�

NDSDVLWHOHUL�ROGX÷X�J|]OHQPLúWLU���%�J|U�QW��HOGH�HWPH��LúOHPH�YH�GHSRODPD�LúOHPOHUL�YHUL�

KDFPLQLQ�DUWPDVÕ\OD�GRQDQÕP�NDSDVLWHOHULQL�]RUODPDNWDGÕU��$QFDN�EXQXQ�]DPDQ�LoLQGH�

o|]�OHELOHFH÷L�G�ú�Q�OPHNWHGLU�

.RQX\OD�LOJLOL�ELU�X\JXODPD�EDúODWDELOPHVL�NDGDVWURQXQ�WHNQLN�\|QGHQ��GRQDQÕP��\D]ÕOÕP�YH�

YHULOHU��YH�|]HOOLNOH�SHUVRQHO�\|Q�QGHQ�JHOLúPHOHUH�DGDSWDV\RQXQD�ED÷OÕGÕU���%�ELU�ELOJL�

VLVWHPL�oDOÕúPDVÕQGD�QHVQHOHULQ�PRGHOOHQPHVL�YH�J|UVHO�KDOH�JHWLULOLS�VRUJXODQDELOPHVL�LúOHPL�

DVJDUL�ELOJL�VDKLEL�NLúLOHU�WDUDIÕQGDQ�GD�NXOODQÕODELOHFHN�NROD\OÕN�YH�SUDWLNOLNWH�ROPDOÕGÕU��



���

6RPXW�RODUDN��&LQV�GH÷LúLNOL÷L�LúOHPL�VDIKDVÕQGD�NDGDVWUR�SHUVRQHOL�GLMLWDO�RUWDPGD SURMH�

YH�\DSÕ�NXOODQPD�L]QLQGHQ�\DUDUODQDUDN ELQD\Õ�NROD\OÕNOD�\�NVHOWLS�VRUJXODQDELOLU�YH�

J|UVHO�KDOH�JHWLUHELOPHOLGLU�

*HOHFHNWH�NDGDVWURQXQ�QDVÕO�ELU�úHNLO�DODFD÷Õ�NRQXVXQGD�\DSÕODQ�ED]Õ�DUDúWÕUPDODUGD�NDOHP�YH�

ND÷ÕW�GHYULQLQ�ELWHUHN�WDúÕQPD]�P�ONL\HWLQH�NRQX�KHU�YDUOÕ÷ÕQ�ELU�GLMLWDO�REMH�RODUDN���ER\XWX��

]DPDQVDO�YHULVL�YH�KXNXNL�GXUXPX\OD�ELUOLNWH�VRUJXODPD�YH�DQDOL]LQLQ�P�PN�Q�RODELOHFH÷L�

|QJ|U�OPHNWHGLU��.DGDVWUR�ELOJL�VLVWHPOHULQLQ�EX�KDOH�JHOPHVL�LVH�ELU�\|Q��LOH��%�PRGHOOHPH�

YH�J|UVHOOHúWLUPH�\|QWHP�YH�WHNQRORMLOHULQGHNL�JHOLúPHOHUH�ED÷OÕGÕU���%�X]D\GD�P�ONL\HWH�

NRQX�YDUOÕNODUÕQ�PHWULN�YH�WRSRORMLN�LOLúNLOHULQLQ�W�P�Q�Q�WDQÕPODQPDVÕ�YH�J|UVHOOHúWLUPH�

DUDoODUÕ\OD�GHVWHNOHQPHVL�LOH�|QJ|U�OHQ��%�NDGDVWUDO�VLVWHPOHULQ�ROXúDELOHFH÷L�WDKPLQ�

HGLOPHNWHGLU�

<DSÕODQ�|UQHNOHUGH��%�PRGHOOHPH�WHNQL÷L�&$'�\D]ÕOÕPÕQGD�����%�PRGHOOHPH�WHNQL÷L�LVH�ELU�

&%6�\D]ÕOÕPÕQGD�D\UÕ�D\UÕ�NXOODQÕOPÕúWÕU��&$'�RUWDPÕQGD�ED÷ÕPVÕ]�E|O�POHU�NDWÕ�QHVQH�

�VROLG���&%6�\D]ÕOÕPÕQGD�LVH�DODQ��SRO\JRQ��RODUDN�ROXúWXUXOPXúWXU��2OXúWXUXODQ�ED÷ÕPVÕ]�

E|O�POHU�UHQN�YH�PDO]HPH�DWDQDUDN�JHUoHN�G�Q\DGDNLQH�\DNÕQ�KDOH�JHWLULOPH\H�oDOÕúÕOPÕúWÕU�

9HUL�WDEDQÕ�ED÷ODQWÕVÕ��WRSRORML��6$0�ROXúWXUPD�JLEL�&$'�\HWHQHNOHULQH�LODYH�RODUDN�WHPHO�

&%6�LúOHYOHULQL�GH�\HULQH�JHWLUHELOHQ�PRG�OOHUL�JHOLúWLULOPLú�&$'�\D]ÕOÕPODUÕ��VRUJXODPD�YH�

DQDOL]�\HWHQHNOHUL �GDKD�|Q�SODQGD�RODQ�&%6�\D]ÕO ÕPODUÕQD�J|UH��%�PRGHOOHPH�YH�

J|UVHOOHúWLUPH�WHNQLNOHULQLQ�X\JXODQPDVÕQGD�GDKD�JHQLú�LPNDQODU�VXQPDNWDGÕUODU��$QFDN�GDKD�

|QFH GH�GH÷LQLOGL÷L�JLEL�\DSÕODFDN�oDOÕúPDQÕQ�DPDFÕ�YH�NXOODQÕODFDN�GRQDQÕPÕQ�|]HOOLNOHUL�oRN�

|QHPOLGLU��&$'�\D]ÕOÕPODUÕQGD�\DSÕODQ�oDOÕúPDODUGD�NXOODQÕODQ�GRQDQÕPD�GD�ED÷OÕ�RODUDN�YHUL�

KDFPL�DUWWÕNoD�\�NOHPH � � G|QG�UPH��ND\GÕUPD��|OoHNOHPH��J|U�Q�ú�DOPD�JLEL�LúOHYOHULQ

\DYDúODGÕ÷Õ�EX�QHGHQOH�J|UVHOOHúWLUPH�LPNDQODUÕ�GDKD�NÕVÕWOÕ�DQFDN�VRUJXODPD�YH�DQDOL]�

\HWHQHNOHUL�GDKD�JHOLúPLú�&%6�\D]ÕOÕPODUÕQGD�GDKD�L\L�VRQXoODU�DOÕQDELOHFH÷L�DQODúÕOPÕúWÕU�

hONHPL]�NHQGL�NDGDVWUR�ELOJL�VLVWHPLQL�\DSÕODQGÕUÕUNHQ�EX�QRNWDGD�WHUFLKLQL�\DSPÕú�ROPDVÕQD�

UD÷PHQ��EXJ�Q�ED÷ÕPVÕ]�E|O�POHUH�DLW�SURMHOHU�&$'�\D]ÕOÕPODUÕ�LOH�SURMHOHQGLULOGLNOHUL�LoLQ�

GLMLWDO�DUúLY�ROXúPDVÕ�DoÕVÕQGDQ�NDGDVWUR�ELOJL�VLVWHPOHULQLQ�EX�&$'�SURMHOHULQL�NHQGL�

NXOODQGÕ÷Õ�IRUPDW�YH�VWDQGDUW¶D�G|Q�úW�UHELOHFHN�DUD\�]OHUH�LKWL\DFÕQÕQ�RODFD÷Õ�YH\D�ELU�&%6�

\D]ÕOÕPÕ�WHUFLK�HWWL÷L�JLEL�ELU�&$'�\D]ÕOÕPÕQD�GD�LKWL\Do�GX\DELOHFH÷L�GH÷HUOHQGLULOPHNWHGLU�

��� gQHULOHU

0�ONL\HW�NDYUDPÕQÕQ�J|UVHOOHúWLUPH�WHNQLNOHUL�LOH�GHVWHNOHQHUHN�GHYOHW�J�YHQFHVL�YH�

J�YHQLOLUOL÷L�HVDVÕQÕQ�J�oOHQGLULOPHVL�JHUHNPHNWHGLU�



���

%D÷ÕPVÕ]�E|O�POHUH�LOLúNLQ�WDSX�N�W�NOHULQGH�YH�WDSX�VHQHWOHULQGH�DQD�SDUVHOLQ�\�]|Oo�P�QH�

HN�RODUDN�ED÷ÕPVÕ]�E|O�P�Q�DODQÕ�YH\D�KDFPL�GH�PLPDUL �SURMHGHQ�\DUDUODQÕODUDN� �

KHVDSODQDELOLU�YH�HN�V�WXQ�DoÕODUDN�YH\D�EH\DQODU�KDQHVLQH��LúOHQHUHN�ND\ÕW�DOWÕQD�DOÕQDELOLU��

3ODQÕ�YH�SURMHVL�ROPD\DQ�NDGDVWUR�VÕUDVÕQGD�WHVFLO�J|UP�ú�YH�NDW�P�ONL\HWLQH�NRQX�ROPD\DQ�

DKúDS�YH�NHUSLo�HYOHU�YH�P�úWHPLODWODUÕ�NDGDVWUR�VÕUDVÕQGD�\�NVHNOLNOHUL\OH�ELUOLNWH�|Oo�OHELOLU�

g]HO�VHNW|U�WDUDIÕQGDQ��UHWLOHQ�WHVFLOH�NRQX�KDULWD�YH�SODQODUÕQ�NDGDVWURGD�NRQWURO�QH�

P�WHDNLS�GLMLWDO�YHUL�GH�P�G�UO�÷H�WHVOLP�HGLOPHNWHGLU��%XQXQ�JLEL�\DSÕODUD�DLW�SURMHOHULQGH�

GLMLWDO�YHULOHUL�WHVFLOL�LOJLOHQGLUPH\HQ�NÕVÕPODUÕ�D\ÕNODQDUDN�EHOLUOHQHQ�ELU�IRUPDWWD�LGDUHOHUH�

YHULOHELOLU��+DWWD�PLPDUL�SURMH�VRUXPOXODUÕ�GLMLWDO�RUWDPGD�KD]ÕUODQPÕú�YHUL�YDUVD�EXQX�WHVFLOL�

\DSDQ�LGDUH\H�HNVLNVL]�WHVOLP�HWPH�JLEL�ELU�\�N�PO�O�N�DOWÕQD�VRNXODELOLU�

'DKD�JHQHO�ELU�|QHUL�RODUDN�JHUHNOL�\DVDO�G�]HQOHPHOHU�\DSÕODUDN�WDSX�N�W�NOHUL�\DWD\�YH�GLNH\�

N�W�NOHU�RODUDN�LNL�NÕVPD�D\UÕODELOLU���%�NDGDVWUDO�SDUVHOOHU�\DWD\�N�W�NOHUGH��EXQODUÕQ�DOWÕQGD�

YH��VW�QGH�LQúD�HGLOHQ�W�P�\DSÕODU�LVH�EX�\DWD\�N�W�NOHUOH�LOLúNLOHQGLULOHUHN�GLNH\�N�W�NOHUH�

ND\ÕW�HGLOHELOLU��ùHNLO������

0�ONL\HWWHQ�JD\UL�D\QL�KDN�YH�P�NHOOHIL\HWOHUH�NRQX�GL÷HU�IL]LNVHO�QHVQHOHU�|UQH÷LQ�ERUX�

KDWODUÕ��HQHUML�QDNLO�KDWODUÕ���VW�YH�DOW�JHoLWOHU�LoLQGH�QHVQH�\�NVHNOLNOHULQLQ�GH�\HU�DOGÕ÷Õ�

RQD\ODQPÕú�SURILOOHU��NHVLWOHU�YH�J|U�Q�ú�oL]LPOHUL\OH�YH�EXQODUD�DLW�GLMLWDO�YHUL�LOH�ELUOLNWH�

NRQWURO�LoLQ�NDGDVWUR�P�G�UO�NOHULQH��WHVFLO � LoLQ�WDSX�VLFLO �P�G�UO�NOHULQH�WDOHSWH�

EXOXQXOPDOÕGÕU��'ROD\ÕVÕ\OD�EX�ELOJL�YH�EHOJHOHU�WHVFLO�LoLQ�GD\DQDN�ROXúWXUDFD÷ÕQGDQ��HYUDN¶Õ�

P�VELWH��HNVLNVL]�WHVOLP�HGLOPHVL�VD÷ODQPDOÕGÕU�

ùHNLO�����<DWD\�YH�GLNH\�P�ONL\HW

<DWD\�

P�ONL\HW�

N�W�÷�
'LNH\�

P�ONL\HW�

N�W�÷�
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<HULQ�DOWÕQGD�YH��VW�QGHNL�P�ONL\HWLQ�VÕQÕUÕQÕQ�QHUHGH�EDúOD\ÕS�QHUHGH�ELWWL÷L�NRQXVXQGD��LPDU�

SODQÕ�EXOXQDQ�\HUOHUGH�SODQ�\DSPD�\HWNLVLQH�VDKLS�RODQ�PHUFLOHU�\HUHO�\|QHWLPOHUGLU�

GROD\ÕVÕ\OD�NDW�\�NVHNOL÷L��oHNPH�PHVDIHVL�JLEL�QRUPODUÕ�EHOLUOHPH�\HWNLVL�GH�EX�NXUXPODUD�

DLWWLU��%X�QRNWDGD�³\HU�DOWÕQGD�\DSÕODELOHFHN�\DSÕODUÕQ�GHULQOL÷L�MHRORMLN�GXUXPD�GD�ED÷OÕ�RODUDN�

\HU��VW�QGHNL�\�NVHNOLN�YH\D�NDW�P�VDDGHVLQLQ����¶��YH\D����¶VLQL�JHoHPH]´�JLEL�ELU�NULWHU¶H�

ED÷ODQDELOLU��%X�NULWHU�\DVDO�ELU�QRUP�KDOLQH�JHWLULOHELOLU�

7DSX�YH�.DGDVWUR�*HQHO�0�G�UO�÷�QH�ED÷OÕ�PHUNH]�YH�WDúUD�WHúNLODWODUÕQÕQ�GD�PHYFXW�

NXUXPVDO�\DSÕVÕ�WDUWÕúÕOPDOÕGÕU��6RPXW�RODUDN�NDGDVWUR�YH�WDSX�LúOHPOHULQL�LFUD�HGHQ�ELULPOHULQ�

\HQLGHQ�\DSÕODQGÕUÕOPDVÕ�YH�]DPDQ�LoLQGH�NXUXODFDN�7DSX�YH�.DGDVWUR�%LOJL�6LVWHPLQLQ�

\DúD\DQ�YH�LúOHU�ELU�VLVWHP�KDOLQGH�V�UHELOPHVL�LoLQ�\DSÕVDO�GH÷LúLNOLNOHU�JHUHNPHNWHGLU��

%XQODUÕQ�QHOHU�RODELOHFH÷L�YH�P�ONL\HWH�NRQX��%�YDUOÕNODUÕQ�GD�NXUXPVDO�\DSÕ\D�HWNLVLQLQ�

KDQJL�QRNWDODUGD�RODELOHFH÷L�WDUWÕúÕOPDOÕGÕU�

.DGDVWURVX�WDPDPODQPÕú�\HUOHUGH�LQúD�HGLOHQ�\DSÕODUGDQ�VDGHFH�SODQÕ��PLPDUL�SURMHVL�YH�\DSÕ�

NXOODQPD�L]QL�RODQ�ELQDODU�WDOHS�HGLOGL÷LQGH��.DGDVWUR�0�G�UO�÷�QFH�&LQV�GH÷LúLNOL÷L�

LúOHPLQH�NRQX�HGLOPHNWHGLU��%X�QHGHQOH�ILLOHQ�ROXúDQ�GXUXPOD��\DVDO�GXUXP�IDUNOÕOÕN�DU]�

HGHELOPHNWHGLU��.ÕVDFD�.DGDVWUR�VDGHFH�\DSÕ�NXOODQPD�L]QL�RODQ�NÕVÕP�YH\D�NÕVÕPODUÕ�GLNNDWH�

DODUDN�&LQV�GH÷LúLNOL÷L�LúOHPLQL�\DSDU��%X�GXUXPGD�\HUHO�\|QHWLPOHUFH��ILLOL�GXUXP�LOH�\DVDO�

GXUXP�DUDVÕQGDNL�IDUNODU�DQDOL]�HGLOHELOLU�YH�NDoDN�\DSÕODU�WHVSLW�HGLOHELOLU�

=DPDQ�GL÷HU�ELOJL�VLVWHPOHULQGH�ROGX÷X�JLEL�.DGDVWUDO�DPDoOÕ�ELOJL�VLVWHPOHULQGH�GH�|QHPOL�

ELU�XQVXU�KDOLQH�JHOPLúWLU��0�ONL\HWH�NRQX�WDúÕQPD]�PDOODUÕQ�VDWÕú��D\ÕUPD��ELUOHúWLUPH��UHKLQ��

LUWLIDN�JLEL�KDNODUÕQ�WHVLV�YH�WHUNLQL�JLEL�LúOHPOHUH�KDQJL�]DPDQODUGD�NRQX�ROGX÷X�ELOJLVLQGHQ

\DUDUODQÕODUDN�Q�IXV�KDUHNHWOHUL�YH�P�ONL\HW�\DSÕODUÕQÕQ�]DPDQD�J|UH�QDVÕO�ELU�VH\LU�L]OHGL÷L

J|]OHQHELOLU��gUQH÷LQ��HNRQRPLN�NUL]�G|QHPOHULQGH�VDWÕú�LúOHPLQH�NRQX�RODQ��GDLUH�VD\ÕVÕ�YH�

VDWÕúODUÕQ�KDQJL�PDKDOOH�YH�VRNDNODUGD�\R÷XQODúWÕ÷Õ�YH\D�NDo�PHWUHNDUHOLN�GDLUHOHULQ�GDKD�oRN�

WDOHS�J|UG�÷��JLEL�VRUXODU�\DSÕODFDN�DQDOL]OHUOH�FHYDSODQDELOLU��KDFL]OL�GDLUHOHU�YH�SDUVHOOHU�

VRUJXODQDELOLU� $QFDN�EX�LúOHPOHULQ�ED÷ÕPVÕ]�E|O�POHULQGH�VRUJXODQDELOGL÷L�ELU�VLVWHPGH�

JHUoHNOHúWLULOPHVL�JHUHNLU�

7HNQLN�SHUVRQHO�H÷LWLPLQGH�PLPDUL�SURMHOHU��]HULQGHQ�P�ONL\HW�VÕQÕUODUÕQÕQ�WHVSLWL�LOH�LOJLOL�

ELOJL�YHULOHELOLU�

�%�PRGHOOHPH�YH�J|UVHOOHúWLUPH�X\JXODPDODUÕ��NDGDVWUDO�DPDoOÕ�ELOJL�VLVWHPL�NXUXOPD�YH�

LúOHWLOPH�V�UHFLQLQ�GHYDP�HWWL÷L�EX�\ÕOODUGD�SURMHQLQ�NDSVDPÕ�LoLQH�DOÕQDELOLU��EX�ED÷ODPGD�

�ONHPL]GH�GH�\DSÕODúPDQÕQ�YH�Q�IXV�\R÷XQOX÷XQXQ�ID]OD�ROGX÷X�DODQODU�VHoLOLS�SLORW�
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X\JXODPDODU�\DSÕODELOLU�

.DGDVWUDO�DPDoOÕ�&%6�oDOÕúPDODUÕQGD�LVH�SHUVRQHOLQ�H÷LWLP�GXUXPX�GH÷HUOHQGLULOPHOL��YH�ELOJL�

WHNQRORMLOHULQH�RODQ�PHUDN�YH�\DWNÕQOÕ÷Õ�RODQ�SHUVRQHO�WHúYLN�HGLOPHOLGLU��3HUVRQHO�PHVOHN�LoL�

H÷LWLPOHUOH�ELOJLOHQGLULOPHOL��VLVWHPOHUL�NXOODQDFDN�YH�\DúDWDFDN�ELULNLPH�VDKLS�ROPDVÕ�

VD÷ODQPDOÕGÕU�

7DSX�YH�.DGDVWUR�WHúNLODWÕ�HQYDQWHULQGH�PHYFXW�GRQDQÕPODUÕQ�\HQLOHQPHVL�YH�NDSDVLWHOHULQLQ�

DUWWÕUÕOPDVÕ�JHUHNPHNWHGLU�

7DúÕQPD]�P�ONL\HWLQH�YH�P�ONL\HW�GÕúÕQGDNL�GL÷HU�QHVQHOHULQ�IL]LNVHO�VÕQÕUODUÕ�YH�NDGDVWUDO�

VÕQÕUODUÕQÕQ�NRQXP�YH�\�NVHNOLNOHULQLQ�DOÕQDELOHFH÷L�SURMH��ELOJL�YH�EHOJHOHUH�LKWL\Do�YDUGÕU��%X�

YHULOHU�GH�WHVFLOH�HVDV�RODFDN�úHNLOGH�WDOHS�HGLOPHPHNWHGLU��%X�YHULOHULQ�WRSODQPDPDVÕ�YH�VRQ�

RODUDN�VDGHFH�ELU�YH\D�ELUNDo�ELOHúHQLQ�VÕQÕUOÕ�ED]Õ�LúOHYOHUL�\DSDELOGL÷L��KHQ�]�YHUL�VWDQGDUGÕ�

YH�NXUXPODUDUDVÕ�NRRUGLQDV\RQXQ�ROPDGÕ÷Õ��ONHPL]GH�GLMLWDO��oRN�NDWPDQOÕ�YH��%�ELU�NDGDVWUR�

E L OJ L � V L V WHPLQLQ �� ONH �JHQH O LQGH �NX UX OPDV Õ � Y H � \DúDW Õ OPDVÕ �NÕVD�YDGHGH�P�PN�Q�

J|U�QPHPHNWHGLU��

%XJ�Q�LWLEDUL\OH�EX�oDOÕúPDODUÕQ�JHUHNOLOL÷L�VRUJXODQDELOLU�DQFDN�JHoPLúWH�\DúDQDQ�SHN�oRN

GHQH\LP�J|VWHUPLúWLU�NL���ONHPL]GH��³KHQ�]�HUNHQ�YH\D�PDOL\HWL�\�NVHN´�GHQLOHUHN�HUWHOHQHQ�

oDOÕúPDODU�GDKD�VRQUDNL�\ÕOODUGD�oRN�GDKD�E�\�N�PDOL\HWOHUOH�NDUúÕPÕ]D�oÕNPÕúWÕU��
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.$<1$./$5�

$IDFDQ��$�.�����������³�%�PRGHOOHPH�WHNQLNOHUL�YH�ø�<�7�(�X\JXODPDVÕ´��<�NVHN�/LVDQV�
7H]L��<�7�h�-HRGH]L�YH�)RWRJUDPHWUL�0�KHQGLVOL÷L��øVWDQEXO�

$NoD�'�����������³dHYUHVHO�%LOJL�6LVWHPOHUL�øoLQ�0RGHO�$OWOÕN�7DVDUÕPÕ´��<�NVHN�/LVDQV�7H]L�
.�7�h�-HRGH]L�YH�)RWRJUDPHWUL�0�KHQGLVOL÷L��7UDE]RQ�

$NoLQ�+��(UNDQ�<���³0HNDQVDO�1HVQHOHULQ�*|UVHO�ho�%R\XWOX�0RGHOOHULQL�2OXúWXUPD�
7HNQLNOHU L �YH �%LU �gUQHN�8\JXODPD´� �6HOoXN�hQLYHUVLWHVL�-HRGH]L�YH�)RWRJUDPHWUL�
0�KHQGLVOL÷L�g÷UHWLPLQGH�����<ÕO�6HPSR]\XPX� ������(NLP�������.RQ\D�

$ONÕú�=�����������³ho�%R\XWOX�0RGHOOHPH´��&�%�6�<�NVHN�/LVDQV�3URJUDPÕ�'HUV�1RWODUÕ��
<�7�h�-HRGH]L�YH�)RWRJUDPHWUL�%|O�P���øVWDQEXO�

%DWXN�)�*�����������³&%6¶QLQ�*HRPHWULN�7HPHOOHUL´��&�%�6�<�NVHN�/LVDQV�3URJUDPÕ�'HUV�
1RWODUÕ��<�7�h�-HRGH]L�YH�)RWRJUDPHWUL�%|O�P���øVWDQEXO�

%D]��ø��.DY]DR÷OX�7��9H�$UN��������³%.%6¶�QLQ�$QDOL]L�YH�7$.%,6�3URMHVLQL�%HNOH\HQ�
0XKWHPHO�6RUXQODU�LOH�d|]�P�gQHULOHUL´�����+DULWD�.XUXOWD\Õ��$QNDUD

%HQKDPX�0��DQG�'R\WVKHU <���³$�0XOWLOD\HU��'�&DGDVWUH��3UREOHPV�DQG�6ROXWLRQV´��),*�
;;,,�,QWHUQDWLRQDO�&RQJUHVV��$SULO�������������:DVKLQJWRQ�'�&���86$�

%Õ\ÕN�&��YH�.DUDWDú�.�����������³<�]\ÕOÕPÕ]GD�.DGDVWURGD�øoHULN�YH�.DSVDP´��6XQXOPXú�
%LOGLUL� 6�h��-HRGH]L�YH�)RWRJUDPHWUL�0�KHQGLVOL÷L�g÷UHWLPLQGH ����<ÕO�6HPSR]\XPX� ������
(NLP�������.RQ\D�

%LOOHQ�5���=ODWDQRYD�6�����������³�'�6SDWLDO�5HODWLRQVKLS�0RGHO��$�8VHIXO�&RQFHSW�)RU��'�
&DGDVWUH´�� 3URFHHGLQJV��'�&DGDVWUHV��5HJLVWUDWLRQ�RI�3URSHUWLHV�LQ�6WUDWD��,QWHUQDWLRQDO�
:RUNVKRS�RQ³�'&DGDVWUHV´�����������'HOIW��1HGHUODQG�

&|PHUW �d��YH�%RVWDQFÕ�7� � � ������� � ³.HQWVHO�*HOLúWLUPH�3URMHOHUL�øoLQ�&R÷UDIL�%LOJL�
6LVWHPOHULQLQ�gQHPL´��<HUHO�<|QHWLPOHUGH�.HQW�%LOJL�6LVWHPL�8\JXODPDODUÕ�6HPSR]\XPX��
.�7�h��-HRGH]L�YH�)RWRJUDPHWUL�0�K���������7UDE]RQ�

'(0ø5 +�����������³.DGDVWUR�%LOJLVL�'HUV�1RWODUÕ´��<78�-HRGH]L�YH�)RWRJUDPHWUL�0�K��

%|O�P���øVWDQEXO

'|UWJ|]�*�g��YH��<HúLO�0���������� 0HY]XDWÕPÕ]GD�*D\ULPHQNXO�+�N�POHUL�YH�7DSX�6LFLOL��
7DSX�YH�.DGDVWUR�9DNIÕ�<D\ÕQODUÕ��$QNDUD��

(65,����������$UFYLHZ��'�$QDO\VW��(65,��86$�

)HQGHO�(�0�����������³5HJLVWUDWLRQ�2I�3URSHUWLHV�,Q�6WUDWD´��5HSRUW�2Q�7KH�:RUNLQJ�
6HVVLRQV��1RYHPEHU�������������1HGHUODQG�

)RUUDL - � � DQG�.LUVKQHU *�� � ³$Q�,QWHUGLVFLSOLQDU\��'�&DGDVWUH�'HYHORSPHQW�3URMHFW�LQ�
3UDFWLFH´��),*�:RUNLQJ�:HHN��$SULO����������� 3DULV��)UDQFH�

*|NQDU�+�����������.DW�0�ONL\HWL�'HYUHP�ON�YH�<DEDQFÕODUÕQ�7DVDUUXIX��7DSX�YH�.DGDVWUR�
9DNIÕ�<D\ÕQODUÕ��$QNDUD

+DZHUN�:���³&DGDVWUH������±�1HZ�7UHQGV�LQ�*HUPDQ\¶V�&DGDVWUH�"�´� �),*�;;,,�
,QWHUQDWLRQDO�&RQJUHVV��$SULO�������������:DVKLQJWRQ��'�&��86$�

.DXIPDQ�-���6WHXGOHU�'���³&DGDVWUH��������),*�&RPP���,GHQGLILFDWLRQ�RI�7UHQGV�DQG�9LVLRQV�
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���\HDUV´��������%ULJKWRQ

.ROEH 7��+���*U|JHU *���³7RZDUGV�8QLILHG�&LW\�0RGHOV´��,QVWLWXWH�IRU�&DUWRJUDSK\�DQG�
*HRLQIRUPDWLRQ��8QLYHUVLW\�RI�%RQQ��������*HUPDQ\�

/HPPHQ�&�����������³&DGDVWUDO�6\VWHPV�,,´��,QWHUQDWLRQDO�,QVWLWXWH�IRU�*HR�,QIRUPDWLRQ�
6FLHQFH�DQG�(DUWK�2EVHUYDWLRQ��������1HGHUODQG�

0DWDUDFÕ 2���øONHU�0���³7$.%ø6�7DSX�.DGDVWUR�%LOJL�6LVWHPL´��6�h��-HRGH]L�YH�)RWRJUDPHWUL�
0�KHQGLVOL÷L�g÷UHWLPLQGH�����<ÕO�6HPSR]\XPX��6XQXOPXú�%LOGLUL��������(NLP�������.RQ\D�

0DWDUDFÕ�2��YH�<RPUDOÕR÷OX�7����������³7DSX�YH�.DGDVWUR�%LOJLOHULQLQ�.HQW�%LOJL�6LVWHPLQH�
(QWHJUDV\RQX�$UFYLHZ�gUQH÷L´��.7h�<HUHO�<|QHWLPOHUGH�.HQW�%LOJL�6LVWHPL�8\JXODPDODUÕ�
6HPSR]\XPX��������7UDE]RQ�

0ROHQ�3�9�'��´ ,QVWLWXWLRQDO�$VSHFWV�RI��'�&DGDVWUHV´��),*�;;,,�,QWHUQDWLRQDO�&RQJUHVV��
$SULO�������������:DVKLQJWRQ��'�&��86$�

2QVUXG�+���³0DNLQJ�/DZV�IRU��'�&DGDVWUH�LQ�1RUZD\´��),*�;;,,�,QWHUQDWLRQDO�&RQJUHVV��
$SULO�������������:DVKLQJWRQ��'�&��86$�

2VVNy�$���³3UREOHPV�LQ�5HJLVWUDWLRQ�LQ�WKH�7KLUG�9HUWLFDO�'LPHQVLRQ�LQ�WKH�8QLILHG�/DQG�
5HJLVWU\�LQ�+XQJDU\�DQG�D�3RVVLEOH�6ROXWLRQ´��),*�;;,,�,QWHUQDWLRQDO�&RQJUHVV��$SULO�������
������:DVKLQJWRQ��'�&��86$�

5HEHFFD��2�&��7VH�DQG�&KULVWRSKHU�*ROG��³$�6XUIDFH�5HSUHVHQWDWLRQ�$SSURDFK�WR�D�7KUHH�
'LPHQVLRQDO�&DGDVWUH´��7KH�+RQJ�.RQJ�3RO\WHFKQLF�8QLYHUVLW\��������+RQJ�.RQJ�

6DUEDQR÷OX�+�� ������� �³&R÷UDIL �%LOJL �6LVWHPOHULQGH�=DPDQD�%D÷OÕ �'H÷LúLPOHULQ�
0RGHOOHQGLULOPHVL´��&%6���6HPSR]\XPX��<7h��øVWDQEXO�

67%.���������³.DGDVWUR�.RPLV\RQX�)DDOL\HW�5DSRUX´��+.02��������$QNDUD�

6WRWHU�-�(���³�'�&DGDVWUH´��'RFWRUDO�7KHVLV��6HSWHPEHU�������'HOIW��1HGHUODQG�

6WRWHU�-�(���3ORHJHU�+���³5HJLVWUDWLRQ�RI��'�2EMHFWV�&URVVLQJ�3DUFHO�%RXQGDULHV´ � �),*�
:RUNLQJ�:HHN��$SULO������������� 3DULV��)UDQFH�

6WRWHU�M���6DO]PDQQ 0��$���2RVWHURP�3�9��DQG�0ROHQ 3�9�'��³7RZDUGV�D��'�&DGDVWUH´��),*�
;;,,�,QWHUQDWLRQDO�&RQJUHVV��$SULO�������������:DVKLQJWRQ��'�&��86$�

1���ùLúPDQ��$���³7DSX�YH�.DGDVWUR�*HQHO�0�G�UO�J��,oLQ�PL�%LOJL�6LVWHPL��%LOJL�6LVWHPOHUL�
,oLQ�PL�7DSX�YH�.DGDVWUR´��<HUHO�<|QHWLPOHUGH�.HQW�%LOJL�6LVWHPL�8\JXODPDODUÕ��
6HPSR]\XP�%LOGLULOHUL��������(NLP�������7UDE]RQ�

ùHQW�IHNoL�)�����������³0�ONL\HWLQ�ho�QF��%R\XWX�'LNH\�0�ONL\HW�<DGD�*|N\�]�´��
6XQXOPXú�%LOGLUL��+.02�:HE�6LWHVL��øVWDQEXO�

7�GHú��7��YH�%Õ\ÕN��&�����������.DGDVWUR�%LOJLVL��.7h�<D\ÕQODUÕ���7UDE]RQ�

8OX÷WHNLQ�1���%LOGLULFL�g����������³:HE�.DUWRJUDI\D´��6�h��-HRGH]L�YH�)RWRJUDPHWUL�
0�KHQGLVOL÷L�g÷UHWLPLQGH�����<ÕO�6HPSR]\XPX� ������(NLP�������.RQ\D�

8VXO�1���'DEDQOÕ�$�����������³.HQW�$OW\DSÕ�%LOJL�6LVWHPL�gUQHNOHUL�2'7h�YH�$QNDUD�
gUQHNOHUL´��.�7�h���<HUHO�<|QHWLPOHUGH�.HQW�%LOJL�6LVWHPL�8\JXODPDODUÕ�6HPSR]\XPX���
������7UDE]RQ�
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6\PSRVLXP�2Q�*,6��6HSWHPEHU��������������øVWDQEXO�

:HLEHO��5��	�+HOOHU��0��� ��������'LJLWDO�7HUUDLQ�0RGHOOLQJ�,Q�*HRJUDSKLF�,QIRUPDWLRQ�
6\VWHPV��3ULQFLSOHV�DQG�$SSOLFDWLRQ��/RQJPDQ�*URXS��8.�

<ÕOGÕU ÕP�7� � � ������ � �³0LPDUL�7DVDUÕPGD�%LoLPOHQGLUPH�<DNODúÕPODUÕ�YH�%LOJLVD\DU�
<D]ÕOÕPODUÕ�LOLúNLVL´��*D]L�hQLYHUVLWHVL�0LPDUOÕN�)DN��'HUQH÷L��������������������$QNDUD�

<RPUDOÕR÷OX�7�����������&R÷UDIL�%LOJL�6LVWHPOHUL��7HPHO�NDYUDPODU�YH�8\JXODPDODU��$NDGHPL�
.LWDEHYL��7UDE]RQ�
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'R÷XP�\HUL $I\RQ

/LVH ��������� 7DSX�YH�.DGDVWUR�0HVOHN�/LVHVL

/LVDQV ��������� øVWDQEXO�7HNQLN�hQLYHUVLWHVL�øQúDDW�)DN�
-HRGH]L�YH�)RWRJUDPHWUL�0�KHQGLVOL÷L�%|O�P�

dDOÕúWÕ÷Õ�NXUXP�ODU�
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��������� ���.RORUGX�+DUHNDW�0HUNH]L��<G�6XED\�RODUDN�DVNHUOLN�
KL]PHWL�

��������� dRUOX��dHUNH]N|\�.DGDVWUR�ùHIOL÷L��.RQWURO�0�K�

��������� 6DUD\�.DG��0�G���.RQWURO�0�K�
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0�K�
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