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EDúODPÕúWÕU��$QFDN��EHWRQ�GDYUDQÕúÕ�]DPDQD�YH�\�N�JHoPLúLQH�ED÷OÕ� �HODVWLN�
ROPD\DQ�KHWHURMHQ��DQL]RWURS�YH�ELU�PDO]HPHGLU���
�
%HWRQDUPH�\DSÕODUÕQ�YH\D�HOHPDQODUÕQ�QRQOLQHHU��GDYUDQÕúÕQÕ�DUDúWÕUPDN�LoLQ�
ELOLQHQ� LNL� VHoHQHN� YDUGÕU�� %XQODUGDQ� ELUL� ODERUDWXDUODUGD� GHQH\� \DSPDN��
GL÷HUL� LVH� VLP�ODV\RQ� WHNQLNOHUL� NXOODQPDNWÕU�� 'HQH\� \DSPDN� VHoHQH÷L�
JHUoHNoL� VRQXoODU� YHUPHNOH� ELUOLNWH� EHWRQDUPH� HOHPDQÕQ� \D� GD� \DSÕQÕQ�
E�\�NO�÷��� ER\XWODUÕ�� úHNOL�� \�NOHPH� YH� PHVQHWOHQPH� NRúXOODUÕ\OD� VÕQÕUOÕGÕU��
$\UÕFD� GHQH\VHO� oDOÕúPDODU� X]XQ� ]DPDQ� DODELOLU�� PDO]HPHOHULQ� PDOL\HWL�
\�NVHN� RODELOLU�� LQVDQ� HPH÷LQH� GD\DOÕGÕU� YH� ED]HQ� GHQH\� PDKDOL� VRUXQX�
RODELOLU�� %XQXQ� \DQÕQGD� LNLQFL� VHoHQHNWH� LVH� DUDúWÕUÕOPDN� LVWHQHQ�EHWRQDUPH�
\DSÕ�\DGD�HOHPDQ��EDKVHGLOHQ�VÕQÕUODQGÕUPDODU�ROPDGDQ�ELOJLVD\DU�RUWDPÕQGD�
ROXúWXUXODELOLU�� %XUDGD�� ELOJLVD\DUGD� ROXúWXUXODQ� PRGHOLQ� J�YHQLOLUOL÷L� LVH��
E�\�N� |Oo�GH� PDO]HPH� YDUVD\ÕPODUÕQÕQ� GR÷UXOX÷XQD�� PRGHOLQ� YH�
PHVQHWOHQPH�úDUWODUÕQÕQ�JHUoH÷H�X\JXQOX÷XQD�ED÷OÕGÕU��
�
6RQ� \ÕOODUGD� WHNQRORMLQLQ� KÕ]OD� JHOLúLS� ELOJLVD\DU� NDSDVLWHOHULQLQ� DUWPDVÕ��
DUDúWÕUPDFÕODUÕ�GDKD�oRN�ELOJLVD\DUODUGDQ�ID\GDODQPD\D�LWPLúWLU��%LOJLVD\DUGD�
\D]ÕODQ�SURJUDPODU�KHQ�]� WDP�RODUDN�GHQH\VHO�oDOÕúPDODUÕQ� \HULQL� WXWDPDVD�
GD�E�\�N�NROD\OÕNODU�VD÷ODGÕ÷Õ�YH�HQ�D]ÕQGDQ�\|Q�J|VWHUGL÷L�ELOLQPHNWHGLU���
�
7H]LPL]GH� GDKD� |QFH� GHQH\VHO� oDOÕúPDVÕ� \DSÕOPÕú� �PRQRWRQLN� \�NO��� EDVLW�
PHVQHWOL�� GLNG|UWJHQ� NHVLWOL� EHWRQDUPH� ELU� NLULúLQ� ELOJLVD\DU� RUWDPÕQGD�
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PRGHOOHPHVL�YH�QRQOLQHHU�VRQOX�HOHPDQODU�\|QWHPL�LOH�DQDOL]L�\DSÕODFDN��HOGH�
HGLOHQ� VRQXoODU� GHQH\VHO� oDOÕúPDGDQ� HOGH� HGLOHQ� VRQXoODUOD�
NDUúÕODúWÕUÕODFDNWÕU���
�
dDOÕúPDPÕ]GD��PRGHOOHPH�YH�DQDOL]LQ�JHUoHNOHúWLULOHFH÷L�ELOJLVD\DU�SURJUDPÕ�
RODUDN� G�Q\DGD� GH÷LúLN�P�KHQGLVOLN� GDOODUÕQFD� \D\JÕQ� úHNLOGH� NXOODQÕODQ� YH�
�ONHPL]GH� GH� VRQ� ]DPDQODUGD� VÕNoD� DGÕQÕ� GX\GX÷XPX]� $QV\V� 6RQOX�
(OHPDQODU� 3DNHW� 3URJUDPÕ�YHUVL\RQ� ����� VHoLOPLúWLU�� 3URJUDP� KDNNÕQGD�
D\UÕQWÕOÕ�ELOJL�%|O�P��¶WH�YHULOHFHNWLU��
�
6RQOX� HOHPDQODU� \|QWHPL�� IDUNOÕ� P�KHQGLVOLN� GDOODUÕQFD�� JHULOPH� DQDOL]L� YE�
|]HO� DQDOL]OHU� JHUHNWLUHQ� P�KHQGLVOLN� SUREOHPOHULQLQ� o|]�P�QGH� NXOODQÕODQ�
Q�PHULN� ELU� PHWRGGXU�� 6RQOX� HOHPDQODU� \|QWHPLQLQ� LON� NXOODQÕPÕ� ����¶O��
\ÕOODUD� GD\DQÕU�� ����¶OHUGH� %RHLQJ¶LQ� XoDN� NDQDWODUÕQGD� EX� \|QWHPL�
NXOODQPDVÕQGDQ� VRQUD� ����¶OÕ� \ÕOODUGD� GL÷HU� P�KHQGLVOLN� GDOODUÕQFD� GD�
EHQLPVHQLU�� %�W�Q�\OH� VRQOX� HOHPDQODU� \|QWHPLQL� DQODWDQ� LON� NLWDS� �����
\ÕOÕQGD� =LHQNLHZLF]� YH� &KHXQJ� WDUDIÕQGDQ� \D\ÕQODQPÕúWÕU�� 6RQOX� HOHPDQODU�
\|QWHPLQL�NXOODQDUDN�DQDOL]�\DSDQ�$QV\V�SDNHW�SURJUDPÕ�LON�NH]������\ÕOÕQGD�
JHOLúWLULOGLNWHQ� VRQUD� � ��� \ÕOÕ� DúNÕQ� V�UHGLU� EX� \|QWHP� LOH� DQDOL]OHU�
\DSPDNWDGÕU��
�
%HWRQ� PDO]HPHVL� YH� GR÷DO� RODUDN� EHWRQDUPH� HOHPDQODU� G�ú�N� \�NOHPHOHU�
GÕúÕQGD� OLQHHU� GDYUDQPD]ODU�� 'DYUDQÕúODUÕ� JHQHO� RODUDN� QRQOLQHHU� |]HOOLN�
J|VWHULU�� %X� QHGHQOH� JHUoH÷H� \DNÕQ� ELU� PRGHOOHPH� LoLQ� QRQOLQHHU� DQDOL]�
JHUHNOLGLU�� 1RQOLQHHU� DQDOL]GH� \�N�Q� DGÕP� DGÕP� HWNLWLOLS�� KHU� DGÕPÕQ�
NHQGLQGHQ� ELU� |QFHNL� DGÕPÕQ� VRQXoODUÕQÕ� WHPHO� DODUDN� DQDOL]H� GHYDP�
HWPHVL\OH� V�UHNOL� ELU� DQDOL]� ROXúWXUXOXU�� %X� VD\HGH� NLULúLQ� EDúODQJÕFÕQGDQ�
J|oPHVLQH� NDGDU� \�N� ±� GHSODVPDQ� JUDIL÷L� oL]LOHELOLU�� %XQD� NDUúÕQ� OLQHHU�
DQDOL]GH� VDGHFH� YHULOHQ� ELU� 3� \�N�� LoLQ� GHSODVPDQ� GH÷HUL� EXOXQDELOLU��
6|]JHOLPL�VÕIÕUGDQ�3¶\H�NDGDU�RODQ�DUD�GH÷HUOHUGHNL�GHSODVPDQODU�|Oo�OHPH]���
%X�QHGHQOH�o|]�POHPHGH�QRQOLQHHU�DQDOL]�WHUFLK�HGLOPLúWLU��
�
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%XQXQ� GÕúÕQGD� NODVLN� DQDOLWLN� \|QWHPOHUOH� \DSÕODFDN� DQDOL]OHUGH� GH÷LúLN�
\�NOHPH� GXUXPODUÕQGD� JHULOPH� YH� oDWODN� GXUXPXQX� WHVELW� HWPHN� P�PN�Q�
GH÷LOGLU�� .LULúLPL]LQ� DQDOL]LQGH� VRQOX� HOHPDQODU� \|QWHPL� NXOODQÕODUDN�� GH÷LúLN�
\�NOHU�DOWÕQGD�KHU�QRNWDQÕQ�GHSODVPDQÕ��NLULúWHNL�JHULOPHOHU�YH�oDWODN�GXUXPX�
WHVELW�HGLOPLú��GHQH\�NLULúLQLQ�VRQXoODUÕ�LOH�NDUúÕODúWÕUÕOPÕúWÕU���
�
%XJ�QH�NDGDU�GDYUDQÕúÕ�NHVLQ�PDWHPDWLNVHO�PRGHOOHUH�RWXUWXODPD\DQ�EHWRQ�
PDO]HPHVL� YH� EHWRQDUPH� \DSÕ� HOHPDQODUÕ� KDNNÕQGD� SHN� oRN� GHQH\VHO� YH�
WHRULN�oDOÕúPDODU�\DSÕOPÕúWÕU��%XUDGD��EX�WH]LQ�KD]ÕUODQPDVÕQGD�ID\GDODQÕODQ��
EHWRQXQ�QRQOLQHHU�GDYUDQÕúÕQÕ�VRQOX�HOHPDQODU�\|QWHPL\OH�o|]PHN�DPDFÕ\OD�
JHOLúWLULOHQ�oDOÕúPDODU�NÕVDFD�|]HWOHQHFHNWLU��
�
%XQODUGDQ� LONL�� EHWRQDUPH� \DSÕ� HOHPDQODUÕQÕQ� $16<6� 6RQOX� (OHPDQODU�
3URJUDPÕ¶QGD�QRQOLQHHU�PRGHOOHQPHVL�NRQXVXQX�LúOH\HQ�$QWRQLR�)��%DUERVD�
YH�*DEULHO�2��5LEHULR¶QXQ�oDOÕúPDODUÕGÕU��%X�oDOÕúPDGD�\D]DUODU��D\QÕ�NLULú�LoLQ�
LNL�IDUNOÕ�PRGHOOHPH�\DSPÕúODUGÕU��.LULú������P�DoÕNOÕNOÕ�����[���PP�NHVLWLQGH��
G�]J�Q�\D\ÕOÕ�\�NOH�\�NO��EDVLW�PHVQHWOL�ELU�NLULúWLU��'RQDWÕ�RODUDN�\DOQÕ]�������
FP � � DODQOÕ� oHNPH� GRQDWÕVÕ� PHYFXWWXU�� +HU� LNL� PRGHOOHPHGH� GH� ER\XQD� YH�
HQLQH�VLPHWULGHQ�GROD\Õ�NLULú�JHRPHWULVLQLQ�ó¶��PRGHOOHQPLúWLU��
�
%LULQFL� PRGHOGH� EHWRQ� VROLG��� HOHPDQÕ� LOH� WDQÕPODQÕUNHQ�� GRQDWÕ� LoLQ� OLQN��
oXEXN� HOHPDQODUÕ� NXOODQÕOPÕú�D\UÕN� GRQDWÕ��� LNLQFL� PRGHOGH� LVH� GRQDWÕODU�
VROLG��� HOHPDQODUÕQÕQ� E�Q\HVLQGH� KDFLPVHO� RUDQODUOD� WDQÕPODQPÕúWÕU�JL]OL�
GRQDWÕ��+HU�LNL�PRGHO�GH���NHUH�DQDOL]�HGLOPLúWLU�%HWRQ�LoLQ�KHU�DQDOL]GH�IDUNOÕ�
PDO]HPH� PRGHOOHUL� ROXúWXUXOPXú�H]LOPHOL� OLQHHU� HODVWLN�� HODVWLN� WDP�
SODVWLN�'UXFNHU�±�3UDJHU���H]LOPH�LKPDO�PXOWLOLQHHU�SHNOHúPHOL�9RQ�0LVHV��YH�
H]LOPHOL�PXOWLOLQHHU�SHNOHúPHOL��� GRQDWÕ� LoLQ� LVH� LNL�PRGHOOH� \HWLQLOPLúWLU�OLQHHU�
HODVWLN��HODVWLN�±�WDP�SODVWLN���
�
%�W�Q� DQDOL]OHUGH� \�N� ±� GHSODVPDQ� H÷ULOHUL� G�ú�N� \�NOHPHOHUGH� ELUELUOHULQH�
oRN� \DNÕQ� VRQXoODU� YHUPLúWLU�� %DúODQJÕoWDNL� OLQHHU� LOLúNL�� EHWRQGD� oDWODPD�
EDúOD\ÕQFD�DQL�ELU�ULMLWOLN�ND\EÕ�J|VWHULS�GHYDPÕQGD�\LQH�\DNODúÕN�OLQHHU�RODUDN�
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GHYDP�HWPLúWLU��*L]OL�GRQDWÕOÕ�PRGHOOHUGH�EX�ULMLWOLN�ND\EÕ�VDIKDVÕQGDNL�DWOD\Õú�
GDKD� \XPXúDN� YH� EHOLUVL]� ROPXúWXU�� 0RGHOOHU� DUDVÕQGDNL� IDUN� DVÕO� VHUYLV�
\�NOHULQGHQ� VRQUD� ROXúPXúWXU�� /LQHHU� HODVWLN� PRGHOOHU� NÕVD� ]DPDQGD�
J|oPH\H�XODúPÕú�YH�ELU�o|]�P�HOGH�HGLOHPHPLúWLU��(Q�L\L�VRQXoODU�JL]OL�GRQDWÕ�
WHNQL÷LQLQ� NXOODQÕOGÕ÷Õ� PRGHOOHUGH�� D\UÕFD� D\UÕN� GRQDWÕOÕ� PRGHOOHPHGH� LVH�
HODVWRSODVWLN� PDO]HPH� PRGHOLQLQ� YH� |]HOOLNOH� H]LOPHQLQ� LKPDO� HGLOGL÷L�
PXOWLOLQHHU�SHNOHúPHOL�PRGHOOHUGHQ�HOGH�HGLOPLúWLU��
��
$UDúWÕUPDFÕODUD�J|UH��D\UÕN�YH\D�JL]OL��GRQDWÕ�\HUOHúLPL�QDVÕO�ROXUVD�ROVXQ�YH�
EHWRQXQ�HODVWRSODVWLN�PRGHOL�QH�NDGDU�L\L�WDQÕPODQÕUVD�WDQÕPODQVÕQ��H]LOPH�YH�
SODVWLVLWHQLQ� ELU� DUDGD� NXOODQÕOGÕ÷Õ� PRGHOOHU� oRN� HUNHQ� \DNÕQVDPD� ND\EÕ�
J|VWHULUOHU��%X�GXUXP�DUDúWÕUPDFÕODUD�J|UH��$QV\V¶LQ�EHWRQ�PRGHOLQGH�DNPD�
YH�J|oPH�DUDVÕQGD�ELU�oHúLW�X\XPVX]OXN�ROPDVÕQGDQ�ND\QDNODQDELOLU��
�
%DUERVVD� YH� 5LEHULR¶QXQ� oDOÕúPDVÕQD� J|UH� H]LOPHQLQ� LKPDO� HGLOPHGL÷L�
PRGHOOHUGH� J|oPH� G�ú�N� \�N� VHYL\HOHULQGH� ROXúXUNHQ�� HQ� L\L� \�N� JHoPLúL�
H]LOPHQLQ�LKPDO�HGLOGL÷L�PXOWLOLQHHU�SHNOHúPHOL�PRGHOGHQ�HOGH�HGLOPLúWLU��$\UÕN�
YH�JL]OL�GRQDWÕODQGÕUPD�DUDVÕQGD�FLGGL�ELU�IDUN�EXOXQPDPDNWDGÕU��
�
3��)DQQLQJ¶LQ������\ÕOÕQGD�\DSWÕ÷Õ�oDOÕúPDGD�ELUL�����P�DoÕNOÕNOÕ�NODVLN��GL÷HUL�
����P� DoÕNOÕNOÕ� |Q� JHULOPHOL� LNL� D\UÕN� GRQDWÕOÕ� NLULúL� $16<6� 6RQOX� (OHPDQODU�
3URJUDPÕ¶QGD� PRGHOOHQPLú� YH� EXOXQDQ� VRQXoODU� GHQH\VHO� VRQXoODUOD�
NDUúÕODúWÕUÕOPÕúWÕU�� %HWRQ� LoLQ� 6ROLG���� oHOLN� YH� |QJHUPH� NDEORODUÕ� LoLQ� /LQN��
HOHPDQODUÕ�NXOODQÕOPÕú��EHWRQ�YH�oHOL÷LQ�ELULP�X]DPDODUÕ�D\QÕ�NDEXO�HGLOPLúWLU��
.ODVLN� NLULú�� \DNÕQVDPD\Õ� NROD\ODúWÕUPD� YH� GHQH\� HOHPDQODUÕ\OD� X\XP�
VD÷OD\DELOPH� DPDFÕ\OD� GHSODVPDQ� NRQWUROO�� \�NOHQPLúWLU�� ����P� OLN� NLULúL� |Q�
JHULOPHOL� RODUDN� WDQÕPODPDN� LoLQ� LVH� JLULOHQ� |Q� JHULOPH� NDEORODUÕQD�/LQN��
HOHPDQODUÕ�� EDúODQJÕo� úHNLO� GH÷LúWLUPHVL� YHULOPLúWLU�� $16<6¶LQ� EHWRQXQ�
QRQOLQHHU� GDYUDQÕúÕQÕ� PRGHOOHUNHQ� \DSWÕ÷Õ� NDEXOOH�� NXOODQGÕ÷Õ� HOHPDQODU� YH�
|]HOOLNOH�EHWRQXQ� LoLQGH� WDQÕPODQDQ�JL]OL� oDWODN�PRGHOLQLQ�JHUoH÷H�QH�NDGDU�
X\GX÷XQX� EHOLUOHPHN� LoLQ� \DSÕOPÕú� EX� oDOÕúPDGDQ� HOGH� HGLOHQ� VRQXoODU�
GHQH\VHO� VRQXoODUOD� NDUúÕODúWÕUÕOPÕúWÕU�� ���� P� ¶OLN� NODVLN� NLULúLQ� J|oPH� \�N��
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VRQOX�HOHPDQ�PRGHOLQGH������ N1�RODUDN�EXOXQXUNHQ��GHQH\OHUGHQ�EX�GH÷HU�
������YH������N1�RODUDN�HOGH�HGLOPLúWLU��øON�oDWOD÷D�NDGDU�OLQHHU�GHYDP�HGHQ�
\�N�±�GHSODVPDQ�H÷ULVL��\DNODúÕN����N1�µGD�LON�oDWODN�J|U�OG�NWHQ�VRQUD�GDKD�
G�ú�N� ELU� ULMLWOLNOH� GHQH\� VRQXoODUÕ\OD� X\XPOX� ELU� ELoLPGH� GHYDP� HWPLúWLU��
$QFDN��GHQH\GHQ�HOGH�HGLOHQ�PDNVLPXP�NLULú�RUWD�QRNWD�GHSODVPDQÕ����PP�
LNHQ��PRGHOGHQ�HOGH�HGLOHQ�GHSODVPDQ����PP�µ\L�JHoHPHPLúWLU��$UG�JHUPHOL�
����P�µOLN�NLULúWH�LVH�VRQOX�HOHPDQ�PRGHOL\OH�EXOXQDQ�J|oPH�\�N���GHQH\GHQ�
HOGH� HGLOHQ� J|oPH� \�N�QGHQ�����GDKD�G�ú�N� EXOXQPXúWXU�� 6RQXo� RODUDN��
\D]DU� JL]OL� oDWODN� PRGHOLQLQ� EHWRQDUPH� VLVWHPOHULQ� H÷LOPHGHQ� J|oPHVLQGH�
NXOODQÕODELOHFHN�X\JXQ�ELU�Q�PHULN�PRGHO�ROGX÷X�VRQXFXQD�YDUPÕúWÕU��
��
+HPPDW\�� 'H� 5RHFN� YH� 9DQGHZDOOH� LVH� EHWRQDUPH� HOHPDQODUÕQ�
PRGHOOHQPHVLQGH��EHWRQ� LOH�GRQDWÕ�DUDVÕQGD�GHQH\VHO�oDOÕúPDODUD�GD\DOÕ�ELU�
QRQOLQHHU�DGHUDQV�±�ND\PD�NDQXQXQX�KHVDED�NDWPÕúODUGÕU��$GHUDQV�±�ND\PD�
LOLúNLVLQL�PRGHOOHUNHQ�PDO]HPH�PRGHOOHULQGHQ�GH�\DUDUODQÕODELOHFH÷LQL�EHOLUWLS�
�D]DOWÕOPÕú�oHNPH�YH�EDVÕQo�GD\DQÕPOÕ�EHWRQ�PDO]HPHVL�LOH��DVÕO�PRGHOOHPH\L�
&20%,1��� VSULQJ� �\D\�� HOHPDQODUOD� \DSPÕúODUGÕU��6RQXo�RODUDN�$16<6¶GH�
VSULQJ� HOHPDQÕ� LoLQ� WDQÕPODQDQ� G|UW� IDUNOÕ�PDO]HPH�PRGHOLQGHQ� HOGH� HGLOHQ�
oDWODN� VRQXoODUÕ�� oHNPH� GHQH\L� X\JXODQDQ� QXPXQHOHUGHNL� oDWODNODUOD�
NDUúÕODúWÕUÕOPÕú�YH�EHWRQDUPHGH�X\JXQ�DGHUDQV�ND\PD�NDQXQODUÕ�NXOODQÕODUDN�
GRQDWÕ�DGHUDQVÕQÕQ�JHUoHNoL�ELU�úHNLOGH�PRGHOOHQHELOHFH÷L�EHOLUWLOPLúWLU��
�
$�)�� $VKRXU� YH� &�7�0RUOH\¶LQ� EHWRQDUPH� HOHPDQODUÕQ� �� ER\XWOX� QRQOLQHHU�
VRQOX� HOHPDQ�PRGHOOHQPHVL� EDúOÕNOÕ� oDOÕúPDODUÕQGD� VRQOX� HOHPDQ� SURJUDPÕ�
RODUDN� $%$486� SURJUDPÕ� NXOODQÕOPÕúWÕU�� dDOÕúPDGD� EX� SURJUDPGD� VWDQGDUW�
RODUDN� WDQÕPODQDQ� EHWRQ� PRGHOL\OH�� \D]DUODUÕQ� |]HOOLNOHULQL� WDQÕPODGÕNODUÕ�
EHWRQ� PRGHOL� YH� GDKD� |QFH� .DULKDORR� WDUDIÕQGDQ� GHQH\VHO� VRQXoODUÕ� HOGH�
HGLOPLú�NLULúOHU�NDUúÕODúWÕUÕOPÕúWÕU��dDWODN�GDYUDQÕúÕQÕQ�oRN�N�o�N�\�NOHU�DOWÕQGD�
ROXúWX÷X� LoLQ�EHWRQXQ�QRQOLQHHU� GDYUDQÕúÕQGD�E�\�N�HWNLVL� ROGX÷X�EHOLUWLOPLú�
YH� LNL� IDUNOÕ� oDWODN� PRGHOLQGHQ�D\UÕN� YH� JL]OL� oDWODNODU�� JL]OL� oDWODN� PRGHOL�
VHoLOPLúWLU��$\UÕN�oDWODN�PRGHOLQGH�oDWODN��EHWRQXQ�oHNPH�GD\DQÕPÕ�JHoLOGL÷L�
]DPDQ� G�÷�P� QRNWDODUÕQGD� ROXúDQ� LNLOHPHOHU� LOH� WDQÕPODQÕU�� $\UÕN� oDWODN�
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PRGHOLQGH�HOHPDQÕQ�PHVK�ER\XW� YH� \R÷XQOX÷X�VRQXFX�HWNLOH\HQ�|QHPOL� ELU�
IDNW|U� ROGX÷X� LoLQ� PRGHOOHPH� NROD\OÕ÷Õ� DoÕVÕQGDQ� JL]OL� oDWODN� PRGHOL� WHUFLK�
HGLOPLú�YH� �PHVK�ER\XW�YH�\R÷XQOX÷XQXQ�HWNLVLQLQ�EHOLUOHQPHVL�DPDFÕ\OD�ELU�
oDOÕúPD�GDKD�\DSÕOPÕúWÕU��$\QÕ�\�NOHPH��ER\XW�YH�PDO]HPH�|]HOOLNOHULQH�VDKLS�
LNL� NLULúWHQ� ELULQH� ������ GL÷HULQH������ oHNPH�GRQDWÕVÕ� \HUOHúWLULOHUHN� KHU� LNL�
NLULú��oHU�IDUNOÕ�PHVK�ER\XW�YH�\R÷XQOX÷X�LOH�DQDOL]�HGLOPLúWLU��0HVK�ER\XW�YH�
\R÷XQOX÷X�VDGHFH�DoÕNOÕN�ER\XQFD�GH÷LúWLULOPLú�YH�PHVK�DGHGL�ELULQFL�PRGHO�
LoLQ����LNLQFL�PRGHO�LoLQ������o�QF��PRGHO�LoLQ���¶H�oÕNDUWÕOPÕúWÕU��+HU��o�DQDOL]�
VRQXoODUÕ�DoÕNOÕN� RUWDVÕ� \�N� ±�GHSODVPDQ�H÷ULOHUL�� ELUELUOHUL\OH� NDUúÕODúWÕUÕOPÕú�
YH�PHVK� \R÷XQOX÷XQXQ�HQ� ID]OD� ROGX÷X��o�QF��PRGHOOHUGH�HQ�X]XQ� \�N� ±�
GHSODVPDQ�H÷ULVL�HOGH�HGLOPLúWLU���
�
$UQHVHQ�� 6RUHQVHQ� YH� %HUJDQ¶ÕQ� oDOÕúPDVÕQGD� LNL� SURJUDP� JHOLúWLULOPLúWLU��
%LULQFLVLQGH� G�]OHP� JHULOPH� SUREOHPL� HOH� DOÕQPÕú� YH� SODVWLVLWH� WHRULVL�
NXOODQÕOPÕúWÕU�� %X� SURJUDPGD� LNL� ER\XWOX� ELU� NLULú� DQDOL]� HGLOPLúWLU�� %X� NLULúLQ�
GDWDODUÕ� GD� %UHVOHU� ±� 6FRUGHOLV� NLULúLQGHQ� DOÕQPÕúWÕU�� %HWRQXQ�
PRGHOOHQPHVLQGH� LNL� ER\XWOX� G|UW� G�÷�P� QRNWDOÕ� G�]OHP� HOHPDQODU�� GRQDWÕ�
LoLQ� LVH� LNL� G�÷�P� QRNWDOÕ� oXEXN� HOHPDQODU� NXOODQÕOPÕúWÕU�� � %DVÕQo� DOWÕQGD�
EHWRQ�PDO]HPHVLQLQ�GDYUDQÕúÕ�9RQ�0LVHV�HOLSVL\OH�EHOLUOHQHQ�HODVWLN�RUDQWÕOÕOÕN�
VÕQÕUÕQD�NDGDU�OLQHHU�HODVWLN��RQGDQ�VRQUD�GD�OLQHHU�SHNOHúPHOL�SODVWLN�RODUDN��
GRQDWÕ� GDYUDQÕúÕ� LVH� DNPD� QRNWDVÕQGDQ� VRQUD� SHNOHúPHOL� SODVWLN� RODUDN�
WDQÕPODQPÕúWÕU�� dDOÕúPDQÕQ� VRQXFXQGD� NLULú� LoLQ� \DSÕODQ� PRGHOOHPHQLQ�
\HWHUVL]�JHOGL÷L�EHOLUWLOPLúWLU��
�
�
�
�
�
�
�
�
�
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�
7H]LPL]GH� PRGHOOHPHVL� YH� DQDOL]L� \DSÕODFDN� NLULúH� DLW� GHQH\� VRQXoODUÕ�������
3URI�� 'U�� 6LQDQ� $OWÕQ� YH� <UG�� 'Ro�� 'U�� g]J�U� $QÕO� WDUDIÕQGDQ� \�U�W�OHQ�
oDOÕúPDGDQ� HOGH� HGLOPLúWLU�� dDOÕúPDQÕQ� DPDFÕ�� NHVPH� GD\DQÕPÕ� \HWHUVL]�
EHWRQDUPH� NLULúOHULQ� NHVPH�JHUHNVLQLPLQL� NDUúÕOD\DELOHQ�� VDKDGD��UHWLOHELOHQ�
YH� X\JXODPDVÕ� NROD\� ELU� NHOHSoH� W�U�Q�Q� JHOLúWLULOPHVLGLU�� %X� oDOÕúPDGD�
JHOLúWLULOHQ� NHOHSoH� QRUPDO� ELU� GRQDWÕQÕQ� ³8´� ELoLPLQGH� E�N�O�S� DoÕN� RODQ�
XoODUÕQGDQ� oHOLN� ELU� ODPD� LOH� NLULúH� VDELWOHQPHVL\OH� ROXúWXUXOPXúWXU�� 'HQH\�
HOHPDQODUÕ� NHVPH� DoÕNOÕ÷ÕQÕQ� NLULú� HWNLOL� \�NVHNOL÷LQH� RUDQÕ�D�G�� G|UW� RODFDN�
úHNLOGH�VLPHWULN�LNL�WHNLO�\�N�DOWÕQGD�WHVW�HGLOHUHN�GD\DQÕPODUÕ�YH�VHUJLOHGLNOHUL�
GDYUDQÕúODU� LQFHOHQPLúWLU�� 'HQH\� SURJUDPÕQGD� EHú� DGHW� NLULú� WHVW� HGLOPLúWLU��
7H]LPL]GH� PRGHOOHQPHVL� \DSÕODQ� YH� ùHNLO� ���¶GH� J|VWHULOHQ� NLULú�� .LULú���
RODUDN� WDQÕPODQDQ� YH� NHVPH� GRQDWÕVÕ� � ROPDVÕ� JHUHNWL÷L� JLEL� G�]HQOHQPLú�
UHIHUDQV�GHQH\�HOHPDQÕGÕU��
�
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ùHNLO������0RGHOOHPHVL�\DSÕODFDN�NLULúLQ�JHRPHWULVL�YH�\�NOHPH�KDOL��
�
.LULú��� UHIHUDQV� GHQH\� HOHPDQÕ�� WRSODP� ����P� DoÕNOÕ÷ÕQGD� YH� ���[����PP�
NHVLWLQGH�EDVLW�PHVQHWOL�ELU�NLULúWLU��dHNPH�GRQDWÕVÕ�RODUDN������PP�QHUY�UO���
EDVÕQo� GRQDWÕVÕ� RODUDN� ����� PP� G�]� YH� ������ PP� DUDOÕNOÕ� HWUL\HOHU� LOH�
GRQDWÕODQGÕUÕOPÕúWÕU�� .LULú��� UHIHUDQV� GHQH\� HOHPDQÕQÕQ� GRQDWÕ� G�]HQL���������
ùHNLO����¶GH�J|VWHULOPLúWLU���
�
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ùHNLO������0RGHOOHPHVL�\DSÕODFDN�NLULúLQ�GRQDWÕ�G�]HQL�
�
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ùHNLO������'HQH\�G�]HQL�YH�|Oo�P�DOHWOHULQLQ�\HUOHúLPL�
�
dDOÕúPDGD�GHQH\�HOHPDQODUÕ� ELOJLVD\DU�GHQHWLPOL� \�NOHPH�YH�|Oo�P�VLVWHPL�
NXOODQÕODUDN�WHVW�HGLOPLúWLU��'HQH\�G�]HQH÷L�YH�|Oo�P�DOHWOHULQLQ�úHPDWLN�J|U���
Q�ú��ùHNLO� ���¶WH� YHULOPLúWLU��.LULúH�PHVQHWOHUGHQ�����PP�PHVDIHGH� LNL� D\UÕ�
QRNWDGDQ� DUWDQ� WHNLO� \�N� X\JXODQPÕú� YH� NLULú� RUWD� QRNWD� GHSODVPDQ� GH÷HUL�
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|Oo�OP�úW�U�� 'HQH\OHU� \�NOHPH� oHUoHYHVL� \DUGÕPÕ\OD� \DSÕOPÕúWÕU�� <�NOHPH�
���� N1� NDSDVLWHOL� ELU� KLGUROLN� NULNR� LOH� X\JXODQÕS�� ���� N1� NDSDVLWHOL� ELU� \�N�
K�FUHVL�LOH�NRQWURO�HGLOPLúWLU��'HQH\�HOHPDQODUÕQGD�RUWD�QRNWD�GHSODVPDQÕ�YH�
NHVPH� oDWODNODUÕ� /9'7¶OHU� �/LQHHU� 9DULDEOH� 'LVSODFHPHQW� 7UDQVGXFHU��
\DUGÕPÕ\OD�HOHNWURQLN�RODUDN�|Oo�OP�úW�U���
�
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'HSODVPDQ�PP�

<�
N�N
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��
ùHNLO������.LULú���GHQH\�HOHPDQÕQÕQ�\�N�GHSODVPDQ�JUDIL÷L��������
�
.LULú���UHIHUDQV�NLULúLQLQ�\�N�±�GHSODVPDQ�H÷ULVL�ùHNLO����¶WH�J|U�OG�÷��JLELGLU��
*UDILNWH� \�N�� NHVPH� NXYYHWLQL�3��� GHSODVPDQ�� NLULú� RUWD� QRNWD�GHSODVPDQÕQÕ�
WHPVLO�HWPHNWHGLU���
�
'HQH\� VRQXoODUÕQÕQ� |]HWOHQGL÷L� dL]HOJH� ���¶GH� J|U�OG�÷�� �]HUH� GHQH\�
HOHPDQÕ�J|oPH\H�DNPD�GD\DQÕPÕQGDQ�oRN�N�o�N�ELU�\�N�DUWÕPÕ\OD�XODúPÕúWÕU��
0DNVLPXP� GHSODVPDQ� RODUDN� NLULú� EHWRQXQXQ� H]LOHUHN� J|oW�÷�� \�N�
G�]H\LQGH� |Oo�OHQ� GHSODVPDQ� DOÕQPÕúWÕU�� dL]HOJH� ���¶GH� J|U�OHQ� ULMLWOLN�
GH÷HUOHUL� GHQH\� HOHPDQÕQÕQ� \�N� ±� GHSODVPDQ� H÷ULVLQGHQ� KHVDSODQPÕúWÕU��
.LULú��� UHIHUDQV� HOHPDQÕQÕQ� J|oPHGH� |Oo�OHQ� ULMLWOLN� GH÷HUL� DNPDGD� |Oo�OHQ�
GH÷HUGHQ� ���� N�o�NW�U�� 6�QHNOLN� RUDQÕQÕ� J|oPH� \�N�� G�]H\LQGH� |Oo�OHQ�
GHSODVPDQ�EHOLUOHPHNWHGLU��
�
�
�
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dL]HOJH������.LULú���UHIHUDQV�NLULúLQLQ�GHQH\�VRQXoODUÕ�
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�
%HWRQDUPHQLQ� GDYUDQÕúÕ� �]HULQGH� oDOÕúÕUNHQ� EHWRQDUPH\L� ROXúWXUDQ� LNL� HVDV�
ELOHúHQLQ� \DQL� EHWRQXQ� YH� oHOL÷LQ� |]HOOLNOHUL� D\UÕ� D\UÕ� � HOH� DOÕQPDOÕGÕU�� dHOLN��
PDO]HPH� |]HOLNOHUL� JHUoH÷H� X\JXQ� WDQÕPODQDELOHQ�� KRPRMHQ� YH� L]RWURS� ELU�
PDO]HPH\NHQ�� EHWRQ�� DJUHJD�� oLPHQWR�� NXP� YH� ED]HQ� GH� NLP\DVDO�
NDWNÕODUGDQ� ROXúDQ� KHWHURMHQ� YH� DQL]RWURS� ELU� PDO]HPHGLU�� %XQXQOD� ELUOLNWH�
EHWRQ�JHQHO�RODUDN�PDNURVNRSLN�G�]H\GH�KRPRMHQ�ELU�PDO]HPH�RODUDN�NDEXO�
HGLOHELOLU��
�
%LU�\DSÕ\D��ELU�)�\�N��X\JXODQGÕ÷ÕQGD�\DSÕQÕQ�J|VWHUGL÷L�X�GHSODVPDQÕ\OD�)�
\�N�� DUDVÕQGDNL� LOLúNL� \DSÕQÕQ� OLQHHUOL÷LQL� \D� GD� QRQOLQHHUOL÷LQL� EHOLUOHU�� dR÷X�
\DSÕGD� |]HOOLNOH� VHUYLV� \�NOHUL� DOWÕQGD� )� LOH� X� DUDVÕQGDNL� LOLúNL� OLQHHU� +RRNH�
NDQXQX�LOH�EHOLUOHQLU��) .�X�
�
%X� GHQNOHPGH� \DSÕQÕQ� ULMLWOL÷LQL� J|VWHUHQ� N� GH÷HUL� VDELW� NDOGÕ÷Õ� V�UHFH�
GDYUDQÕú� OLQHHU� ELU� GDYUDQÕúWÕU� YH� OLQHHU� GHQNOHPOHU� NXOODQÕODELOLU�� .DEOROX��
DVPD� VLVWHPOHU�� \�NVHN� ELQDODU� JLEL� \DSÕODUÕQ� GÕúÕQGD� JHQHO� RODUDN� \DSÕODU�
VHUYLV�\�NOHUL�DOWÕQGD�OLQHHU�YH\D�OLQHHUH�\DNÕQ��NDODFDN�úHNLOGH�GL]D\Q�HGLOLU��
)DNDW� KHPHQ� KHPHQ� W�P� \DSÕODU� GD\DQÕPODUÕQD� XODúPDGDQ� |QFH� QRQOLQHHU�
GDYUDQÕú� J|VWHULUOHU�� %XQXQOD� ELUOLNWH� P�KHQGLVOLN� \DSÕODUÕQÕQ� |QHPOL� ELU�
NÕVPÕQGD� \�N� LOH� GHSODVPDQ�DUDVÕQGDNL� LOLúNL� VDELW� GH÷LOGLU��%X� W�U� VLVWHPOHU�
QRQOLQHHU�VLVWHPOHUGLU�YH�OLQHHU�GHQNOHP�WDNÕPODUÕ�LOH�DQDOL]�HGLOHPH]OHU��
�
øNL�WLS�QRQOLQHDULWH�YDUGÕU��
���*HRPHWULN�QRQOLQHDULWH�
���0DO]HPH�QRQOLQHDULWHVL�
�
*HRPHWULN�1RQOLQHDULWH� ��<DSÕODUÕQ�VWDWLN�YH�GLQDPLN�DQDOL]OHULQGH�GÕú�\�NOHU�
HWNLVLQGH� ROXúDFDN� GHSODVPDQODUÕQ� WDúÕ\ÕFÕ� VLVWHP� ER\XWODUÕQÕQ� \DQÕQGD� oRN�
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N�o�N�NDOPDVÕ�GXUXPXQGD��OLQHHU�KHVDS�SURVHG�U��GLNNDWH�DOÕQÕU��)DNDW�ED]Õ�
\DSÕODUÕQ� DúÕUÕ� GHSODVPDQ� \DSPDVÕ\OD� EDúODQJÕo� GXUXPXQD� J|UH�
JHRPHWULVLQGH� YH� Lo� NXYYHW� GD÷ÕOÕPÕQGD� LKPDO� HGLOHPH\HFHN� RUDQODUGD�
GH÷LúLNOLNOHU�ROXúDELOPHNWHGLU��
�
.DEOROX� PDNDVODU�� DVPD� N|SU�OHU� JLEL� |QJHULOPHOL� \DSÕODU� GÕú� \�NOHU� DOWÕQGD�
LKPDO� HGLOHPH\HFHN� GHSODVPDQ� \DSDELOLUOHU�� %X� WLS� \DSÕODUÕQ� DQDOL]LQGH�
JHRPHWULN� QRQOLQHHU� SURVHG�U� GLNNDWH� DOÕQPDOÕGÕU�� *HRPHWULN� QRQOLQHDULWH��
E�\�N� \HUGH÷LúWLUPH�� E�\�N� úHNLO� GH÷LúWLUPH�� E�\�N� G|QPHOHU� VRQXFX�
ROXúDELOLU��
�
0DO]HPH�1RQOLQHDULWHVL���%HWRQDUPH�HOHPDQODU�GHSODVPDQODUÕ�NDEXO�HGLOHELOLU�
VHYL\HGH�ROVD�GD�PDO]HPH�RODUDN�QRQOLQHHU�RODELOLU��%HWRQDUPH�VLVWHP�YH\D�
HOHPDQGD�PDO]HPH�QRQOLQHDULWHVLQLQ� LON� DNOD� JHOHQ� VHEHSOHUL�� EHWRQXQ� LoVHO�
oDWODNODUÕ�LOH�GRQDWÕQÕQ�YH�EHWRQXQ�SODVWLVLWHVLGLU��
�
$JUHJD� YH� oLPHQWR� WHN� EDúODUÕQD� EDVÕQo� DOWÕQGD� OLQHHU� YH� JHYUHN� ELU� úHNLO�
GH÷LúWLUPH�J|VWHULUOHU��2\VD�EHWRQXQ�JHULOPH�±� úHNLO� GH÷LúWLUPH�H÷ULVL� OLQHHU�
GH÷LOGLU�� %X� GXUXP�� EHWRQXQ� LoLQGHNL� PLNURoDWODNODUGDQ� ND\QDNODQÕU�� � %LU�
PDO]HPHQLQ� QRQOLQHHU� JHULOPH� ±� úHNLO� GH÷LúWLUPH� LOLúNLVL�� \DSÕQÕQ� YH\D�
HOHPDQÕQ�QRQOLQHHU�GDYUDQÕúÕQÕQ�HQ�WHPHO�QHGHQLGLU��
�
=DPDQD� ED÷OÕ� ROPD\DQ� GL÷HU� QRQOLQHDULWH� VHEHSOHUL� EHWRQX� ROXúWXUDQ�
PDGGHOHULQ� NHQGL� DUDODUÕQGDNL� HWNLOHúLPLGLU�� %XQODUD� |UQHN� RODUDN� EHWRQ� LOH�
GRQDWÕ� DUDVÕQGDNL� DGHUDQV�� oDWODPÕú� EHWRQGD� DJUHJD� NHQHWOHQPHOHUL� YH�
GRQDWÕQÕQ� NDOGÕUDo� HWNLVL� YHULOHELOLU�� 'L÷HU� WDUDIWDQ� ]DPDQD� ED÷OÕ� V�QPH��
E�]�OPH��VÕFDNOÕN�GH÷LúLPL�JLEL�HWNLOHU�GH�QRQOLQHDULWH�QHGHQLGLU��
�
ùHNLO� ���¶GH� EHWRQDUPH� ELU� HOHPDQÕQ� PRQRWRQLN� VWDWLN� \�NOHPHOHU� DOWÕQGD�
JHQHO� \�N� ±� GHSODVPDQ� H÷ULVL� J|U�OPHNWHGLU�� %HWRQDUPH� HOHPDQODUÕQ�
PRQRWRQLN� \�NOHPHOHU� DOWÕQGDNL� GDYUDQÕúODUÕ� úHNLOGHNL� JLEL� �o� DúDPDGD�
LQFHOHQHELOLU�� ,��%|OJH¶GH�G�ú�N�\�NOHU�DOWÕQGD�EHWRQ�KHQ�]�oDWODPDPÕúWÕU� YH�
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HODVWLN�GDYUDQÕú�J|VWHUPHNWHGLU��,,��%|OJH�oDWODNODUÕQ�ROXúXS�JHOLúWL÷L�NÕVÕPGÕU��
,,,��%|OJH� LVH�GRQDWÕQÕQ�DNPDVÕ� YH\D�EHWRQXQ�H]LOPHVL� LOH�J|oPH\H�XODúÕODQ�
SODVWLN�NÕVÕPGÕU��
�

'(3/$60$1

,

<8
. ,,

L L M NPO&Q�R&SUT!VUW<XUQ(W�YZO[Q�\<]^\^_`\
a�Scb�WdR:L Q�L _`L

L L L M N�O[Q�R[S<T�b^O&ePW^XUL e,L efW�Yg_hW,]^L
ahSjigWkNgSlXPO&e,\demSon<L Q�_`SP]^L

,,,
L M NPO&Q�R&S<T�SgQ�Wd]�XUL YpYUL ]^L _

��
ùHNLO�������%HWRQDUPH�ELU�HOHPDQÕQ�WLSLN�\�N�±�GHSODVPDQ�LOLúNLVL�
�
%HWRQDUPH\L� ROXúWXUDQ� oHOLN� YH� EHWRQXQ� IDUNOÕ� PHNDQLN� YH� NLP\DVDO�
|]HOOLNOHULQGHQ� GROD\Õ�� EHWRQDUPH� HOHPDQODUÕQ� DQDOL]OHULQGH� EX� ELOHúHQOHULQ�
|]HOOLNOHUL�D\UÕ�D\UÕ�WDQÕPODQÕU��%X�oDOÕúPDGD�DQDOL]�LoLQ�\DSÕODQ�\DNODúÕPODU�YH�
YDUVD\ÕPODU�DúD÷ÕGDNL�JLELGLU��
D��%HWRQ� YH� GRQDWÕ� oHOL÷LQLQ� PDO]HPH� PRGHOOHUL� YH� ULMLWOLNOHUL� D\UÕ� D\UÕ�
WDQÕPODQPÕúWÕU��
E��dDWODPÕú�EHWRQX�WDQÕPODPDN�LoLQ�JL]OL�oDWODN�PRGHOL�VHoLOPLúWLU��
F��'RQDWÕ� oHOL÷L� DQDOL]� SURJUDPÕQÕQ� ELU� |]HOOL÷L� RODUDN� EHWRQ� HOHPDQODUÕQ�
E�Q\HVLQGH��\|QOHULQH�YH�KDFLPVHO�RUDQODUÕQD�J|UH��\DOQÕ]FD�HNVHQHO�\�NOHUL�
DODFDN�úHNLOGH�PRGHOOHQPLúWLU�PRGHOOHQPLúWLU��
G��%HWRQ�YH�oHOLN�DUDVÕQGD�ELULP�úHNLO�GH÷LúWLUPH�RUDQÕ�HúLW�NDEXO�HGLOPLú�\DQL�
EHWRQ� YH� oHOLN� DUDVÕQGD� WDP� DGHUDQV� ROGX÷X� NDEXO� HGLOPLúWLU�� %X� QHGHQOH�
EHWRQ� YH� oHOLN� DUDVÕQGD� D\UÕFD� ELU� DGHUDQV� HOHPDQÕ�\D\� JLEL��
WDQÕPODQPDPÕúWÕU��
�
�
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�����%HWRQ�
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�������%HWRQXQ�GDYUDQÕúÕ�
�
%HWRQ�� oHNPH� YH� EDVÕQo� DOWÕQGD� IDUNOÕ� PHNDQLN� |]HOOLNOHU� J|VWHULU�� 9H� EX�
|]HOOLNOHU�EHWRQXQ�\DúÕ�LOH�\DNÕQGDQ�LOJLOLGLU��gUQH÷LQ�EHWRQ�]DPDQOD�GD\DQÕP�
ND]DQDQ�ELU�PDO]HPHGLU� YH� LON� \HGL�J�QGH�oRN�KÕ]OÕ�RODQ�GD\DQÕP�ND]DQÕPÕ�
VRQUD� \DYDúOD\DUDN� GHYDP� HGHU�� %X� QHGHQOH� EHWRQXQ� GD\DQÕPÕ� EHOLUOHPHN�
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I Î �EHWRQXQ�WHN�HNVHQOL�EDVÕQo�GD\DQÕPÕ�� �J|oPH�\�]�Q�Q�HQ�Xo�QRNWDVÕQÕQ�
\HULGLU�� �YH�U��WHN�HNVHQOL�EDVÕQo�GD\DQÕPÕ�I Î ��WHN�HNVHQOL�oHNPH�GD\DQÕPÕ�IÍ �
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úDUWÕQÕ�VD÷ODPDVÕ�JHUHNLU��U Í � �U Î �GXUXPXQGD�GD�:LOODP�:DUQNH�J|oPH�\�]��
PRGHOLQLQ� HOLSWLN� IRUPX� GDLUH\H� G|Q�ú�U�� %X� GXUXPGD� VLOLQGLULN� 9RQ� 0LVHV�
PRGHOL� LOH� NRQLN� 'UXFNHU�3UDJHU� PRGHOL� DVOÕQGD� :LOODP�:DUQNH� PRGHOLQLQ�
|]HO�GXUXPODUÕGÕU��
�
g]HWOH\HFHN� ROXUVDN�� ����� VROLG� HOHPDQD� D\ÕUGÕ÷ÕPÕ]� $QV\V� VRQOX� HOHPDQ�
PRGHOLQGH� KHU� \�N� X\JXODPDVÕQGDQ� VRQUD� HOHPDQODUGD� ROXúDQ� QRUPDO� YH�
ND\PD�JHULOPHOHUL�LOH�EX�JHULOPHOHU�YDVÕWDVÕ\OD�DVDO�JHULOPHOHU�KHVDSODQÕU��%X�
DúDPDGD� EHWRQXQ� GDYUDQÕúÕQÕ� EHOLUOHPHN� LoLQ�� \DQL� OLQHHU� \DGD� QRQOLQHU�
ROGX÷XQX�EHOLUOHPHN�LoLQ�D\UÕ�ELU�EHWRQ�PRGHOLQH�LKWL\Do�YDUGÕU��%X�oDOÕúPDGD�
³0XOWLOLQHHU� L]RWURSLN� SHNOHúPHOL� SODVWLN´� PRGHO� NXOODQÕOPÕúWÕU�� %HWRQXQ�
PRGHOOHQPHVL� VÕUDVÕQGD� VDGHFH� :LOODP�:DUQNH� J|oPH� PRGHOL� LOH� \HWLQLOLS�
SODVWLN�GHIRUPDV\RQXQ�WDQÕPÕ��\DSÕOPD]VD�EHWRQ�J|oPH�\�]�QH�NDGDU�OLQHHU�
HODVWLN�GDYUDQÕú�J|VWHUHFHNWLU��+HVDSODQDQ�DVDO�JHULOPHOHULQ�(ú�����¶WH�\HULQH�
NRQXOPDVÕ\OD�HOGH�HGLOHQ�� � �RUWDODPD�JHULOPHVLQLQ�ùHNLO����¶WHNL�\HUL�EHWRQXQ�
OLQHHU� GDYUDQÕS� GDYUDQPDGÕ÷ÕQÕ� J|VWHULU�� (÷HU� � � JHULOPHVL� � � \HQLOPH�
QRNWDVÕQD� NDGDU� RODQ� NÕVÕP� LoHULVLQGH\VH� GDYUDQÕú� KHQ�]� OLQHHUGLU� YH�
SURJUDP� GHSODVPDQODUÕ� KHVDSODUNHQ� OLQHHU� GHQNOHPOHUL� NXOODQÕU�� (÷HU� � �
QRNWDVÕQGDQ� GDKD� E�\�N� ELU� GH÷HUGH� LVH� R� ]DPDQ� QRQOLQHHU� GDYUDQÕú�
J|VWHUL\RUGXU�� DUWÕN� OLQHHU� GHQNOHPOHU� NXOODQÕODPD]�� +HVDSODQDQ� DVDO�
JHULOPHOHU� :LOODP�:DUQNH� PRGHOLQGH� GH� J|oPH� GXUXPXQX� EHOLUOHPHN� LoLQ�
NXOODQÕOÕU��(÷HU� EX� DVDO� JHULOPHOHUOH�(ú�� ����� HúLWOL÷L� VD÷ODQÕ\RUVD� JHULOPHOHU�
J|oPH�\�]�QGHOHU�GHPHNWLU��%XQGDQ�VRQUD��EX�DVDO�JHULOPHOHUGHQ�ELUL�oHNPH�
LVH�HOHPDQ�oDWODU��KHSVL�EDVÕQo�LVH�HOHPDQ�H]LOLU���
�
�����dHOLN�
�
dHOLN�� EHWRQGDQ� GDKD� NROD\� YH� JHUoH÷H� \DNÕQ� WDQÕPODQDELOLU� KRPRMHQ� YH�
L]RWURS� ELU� PDO]HPHGLU�� g]HOOLNOHUL� EHWRQ� JLEL� oHYUH� NRúXOODUÕQD� YH� ]DPDQD�
ED÷OÕ�GH÷LOGLU��%HWRQDUPH�\DSÕODUÕQ�DQDOL]LQGH�JHUHNOL�RODQ�PDO]HPH�|]HOOLNOHUL�
LoLQ� �±� �H÷ULVLQL�WDQÕPODPDN�\HWHUOLGLU��
�
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'RQDWÕ� oHOL÷LQLQ� � ±� � H÷ULVLQL� HOGH� HWPHN� LoLQ� oHNPH� GHQH\L� \DSÕOÕU�� dHOLN��
oHNPHGH�GH�EDVÕQoWD�GD�D\QÕ� GDYUDQÕúÕ� J|VWHULU��'RQDWÕ� oHOL÷LQLQ�JHULOPH�±�
úHNLO� GH÷LúWLUPH� LOLúNLVL� EDúODQJÕoWD� OLQHHU� HODVWLNWLU�� %X� E|OJHGH� úHNLO�
GH÷LúWLUPHOHU�\�NOHPH�NDOGÕUÕOÕQFD�JHUL�G|QHU��%X�HODVWLNOLN�GXUXPX�RUDQWÕOÕOÕN�
VÕQÕUÕQD� NDGDU�� OLQHHUOLN� GH� DNPD� QRNWDVÕQD� NDGDU� GHYDP� HGHU�� 2UDQWÕOÕOÕN�
VÕQÕUÕQGDQ�VRQUD�SODVWLN�GHIRUPDV\RQODU�ROXúPD\D�EDúODU��2UDQWÕOÕOÕN�VÕQÕUÕ�LOH�
DNPD� QRNWDVÕ� DUDVÕQGDNL� IDUN� oRN� N�o�NW�U�� %X� QHGHQOH� ELUOHúWLULOLS� WHN� ELU�
QRNWD� RODUDN� HOH� DOÕQPÕúWÕU�� *HUoHNWH� DNPD� QRNWDVÕQGDQ� VRQUD� ELU� DNPD�
SODWRVX� YH� RQX� WDNLS� HGHQ� ELU� SHNOHúPH� E|OJHVL� EXOXQXUNHQ� DUDúWÕUPDFÕODU�
PRGHOOHPHOHUGH�oHOL÷LQ�EX�GDYUDQÕúÕQÕ�LGHDOL]H�HGHUHN�NXOODQÕUODU��ùHNLO�������
�
%X� oDOÕúPDGD� DNPDGDQ� VRQUDNL� GD\DQÕP� DUWÕPÕ� LKPDO� HGLOPLú�� oHOLN�
PDO]HPHVL� 9RQ�0LVHV� DNPD� NULWHULQL� HVDV� DODQ� OLQHHU� HODVWLN� ±� WDP� SODVWLN�
�%LOLQHHU� L]RWURSLN� SHNOHúPHOL� SODVWLVLWH�RODUDN� WDQÕPODQPÕúWÕU� �ùHNLO� ������
dHNPH�GRQDWÕVÕ��EDVÕQo�GRQDWÕVÕ�YH�HWUL\HOHULQ�DNPD�JHULOPHOHUL�IDUNOÕ�ROGX÷X�
LoLQ��o�GH÷LúLN�oHOLN�PDO]HPHVL�ROXúWXUXOPXúWXU��
�
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�
�����*HQHO�
�
6RQOX� HOHPDQODU� \|QWHPL�� oHúLWOL� P�KHQGLVOLN� SUREOHPOHULQLQ� o|]�POHULQGH�
NXOODQÕODQ�ELU�\|QWHPGLU��8\JXODPD�DODQODUÕ�JHULOPH�DQDOL]OHULQGHQ��DNÕúNDQODU�
PHNDQL÷L� � YH� ÕVÕ� SUREOHPOHULQH� NDGDU� JHQLúOHWLOHELOLU�� *�Q�P�]GH� ELOJLVD\DU�
WHNQRORMLOHULQLQ�YH�SURJUDPODUÕQÕQ�JHOLúPHVL\OH�P�KHQGLV�LoLQ�VRQOX�HOHPDQODU�
\|QWHPLQLQ� NXOODQÕPÕ� NROD\ODúPÕúWÕU�� � %LOJLVD\DU� WHNQRORMLOHULQGHNL� LOHUOHPH��
P�KHQGLVLQ�GHQNOHP�IRUP�ODV\RQX�YH�o|]�P��NRQXVXQGD�KDUFDGÕ÷Õ�]DPDQÕ�
D]DOWPÕú�� � PRGHOOHPH\H� YH� VRQXoODUÕQ� VD÷OÕNOÕ� ELU� úHNLOGH� \RUXPODPDVÕQD�
GDKD�oRN�IÕUVDW�YHUPLúWLU��
�
7H]LPL]GH� LQFHOHQHFHN� RODQ� NLULúLQ� DQDOL]L� VRQOX� HOHPDQODU� \|QWHPL� LOH�
\DSÕODFDNWÕU��%X�\|QWHPL�X\JXOD\DQ�ELOJLVD\DU�SURJUDPODUÕ�DUDVÕQGDQ�$16<6�
6RQOX�(OHPDQODU�3URJUDPÕ�VHoLOPLúWLU��$16<6�6RQOX�(OHPDQODU�SURJUDPÕ� LON�
NH]� ����� \ÕOÕQGD� JHOLúWLULOPLú�� RWRPRWLY�� HOHNWURQLN�� Q�NOHHU� JLEL� SHN� oRN�
P�KHQGLVOLN�GDOÕQGD�DQDOL]�\DSDELOHQ�JHQHO�DPDoOÕ�ELU�VRQOX�HOHPDQODU�DQDOL]�
SURJUDPÕGÕU�� .HQGL� LoLQGH� oHúLWOL� DPDoODU� LoLQ� NXOODQÕODELOHFHN� \DNODúÕN� ����
DGHW� VWDQGDUW� HOHPDQ� WLSL� EDUÕQGÕUPDNWDGÕU�� %XQODUGDQ� PRGHOOHPH� LoLQ�
NXOODQÕODFDN�RODQODU�%|O�P����¶WH�DoÕNODQDFDNWÕU��
�
�����1RQOLQHHU�$QDOL]�g]HOOLNOHUL�YH�$\DUODUÕ�
�

1RQOLQHHU� DQDOL]GH� \�N� \HWHULQFH� N�o�N� \�N� DUWÕPODUÕQD� E|O�QHUHN� DUG� DUGD�
X\JXODQÕU��%LU�\�N�DGÕPÕ�ORDG�VWHS��LoLQGH�\�N�DUWÕPÕ�X\JXODQDQ�KHU�DGÕPD�DOW�
DGÕP�VXEVWHS��GHQLU��+HU�DOW�DGÕPGD�\DNÕQVDPD�VD÷ODQDQD�NDGDU�LWHUDV\RQODU�
\DSÕOÕU���
�

1RQOLQHHU� DQDOL]LQ� ELU� |]HOOL÷L� RODUDN� NLULúLQ� DQDOL]LQGH� \�NOHU� DGÕP� DGÕP�
HWNLWLOPLú�� KHU� \�N� DGÕPÕQGDQ� VRQUD� SURJUDPÕQ� ³\HQLGHQ� EDúODW´� |]HOOL÷L�
NXOODQÕODUDN�\HQLGHQ�\�N�YHULOPLú�YH�DOW�DGÕP�VD\ÕODUÕ�D\DUODQPÕúWÕU���$OW�DGÕP�
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DGHGL� YH� \�N� DUWÕPÕQÕQ� E�\�NO�÷�Q�Q� \DNÕQVDPDGD� HWNLVL� YDUGÕU�� $GÕPODUÕQ�
N�o�OPHVL�� GROD\ÕVÕ\OD� \�N� DUWÕPÕQÕQ� D]DOPDVÕ� o|]�P�Q� GDKD� NROD\�
\DNÕQVDPDVÕQÕ� YH� VRQXoODUÕQ� GDKD� NHVLQ� ROPDVÕQÕ� VD÷ODU�� %XQXQ� \DQÕQGD�
LúOHP�KDFPL�E�\�U�YH�DQDOL]LQ�V�UHVL�X]DU��
�
.LULúH� X\JXODQDQ� \�N�� KHU� DQDOL]GHQ� |QFH� ³WLPH´� RODUDN� EHOLUWLOLS� KHU� \�N�
DGÕPÕQÕQ� VRQXQGD� EX� GH÷HUH� XODúÕOPDVÕ\OD� DQDOL]� ELWLULOPHNWHGLU�� %LU� \�N�
DGÕPÕQGD�� \�N�Q� KDQJL� DUDOÕNODUOD� DUWWÕUÕODFD÷Õ� DOW� DGÕP� VD\ÕVÕ�VXEVWHS�
QXPEHU�� LOH� EHOLUOHQLU�� .LULúH� HWNLWLOHQ� \�N�Q� DOW� DGÕP� VD\ÕVÕQD� E|O�QPHVL\OH�
\�N� DUWWÕUÕP� PLNWDUÕ� EHOLUOHQPLú� ROXU�� 6RQXo� RODUDN� DOW� DGÕP� VD\ÕVÕ� LOH� \�N�
DUWWÕUÕP� PLNWDUÕQÕQ� oDUSÕPÕ� ³WLPH´� RODUDN� DGODQGÕUÕODQ� \�N� PLNWDUÕQÕ�
J|VWHUPHNWHGLU��
�
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ùHNLO������1RQOLQHHU�DQDOL]�DGÕPODUÕ�
�

1RQOLQHHU� DQDOL]GH� ELU� GL÷HU� \RO� LVH� WLPH� GH÷HULQL� ELU� VD\Do� RODUDN�
NXOODQPDNWÕU�� �%X�GXUXPGD�SURJUDP�ELULQFL� \�N� DGÕPÕQGD� WLPH�GH÷HULQL� �����
LNLQFL�\�N�DGÕPÕQGD�����RODUDN�DOÕU��<�N�DUWWÕUÕP�PLNWDUÕQÕ� LVH�³WLPH�VWHS�VL]H´�
EHOLUOHU��ùHNLO����¶GH�EX�WLS�ELU�DQDOL]LQ�DGÕPODUÕ�J|U�OPHNWHGLU��%XUDGD�ELULQFL�
\�N�DGÕPÕQGD�³WLPH�VWHS�VL]H´�RODUDN������LNLQFL�\�N�DGÕPÕQGD�LVH������RODUDN�
YHULOPLúWLU��
�
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$16<6� 6RQOX� (OHPDQODU� 3URJUDPÕ� QRQOLQHHU� SUREOHPOHULQ� o|]�P�� LoLQ�
1HZWRQ� ±� 5DSKVRQ� PHWRGXQX� NXOODQÕU�� 1HZWRQ� ±� 5DSKVRQ� PHWRGXQGD� �o�
\DNODúÕP� YDUGÕU�� $16<6� 6RQOX� (OHPDQ� 3URJUDPÕ¶QGD� DQDOL]� LoLQ� LVWHQLOHQ�
\DNODúÕP�VHoLOHELOHFH÷L�JLEL�SURJUDPD�RWRPDWLN�WHUFLK�GH�HWWLULOHELOLU���
���)XOO�WDP��1���5�
���0RGLILHG�PRGLIL\H��1�±�5�
���,QLWLDO�6WLIIQHVV�EDúODQJÕo�ULMLWOLNOL��1�±�5�
�

02',),('�1�5)8//�1�5
X

,1,7,$/�67,))1(66�1�5
X X

) ) )

�
ùHNLO������1HZWRQ�5DSKVRQ�QRQOLQHHU�DQDOL]�WLSOHUL�
�
ùHNLO� ���¶GH� J|VWHULOHQ� 1HZWRQ�5DSKVRQ� DQDOL]� WLSOHULQGHQ�� )XOO�WDP�� 1�5�
RSVL\RQX�KHU�LWHUDV\RQGD�ULMLWOLN�PDWULVLQL�J�QFHOOHUNHQ�0RGLILHG�PRGLIL\H��1�5�
RSVL\RQX� ULMLWOL÷L� KHU� DOW� DGÕPGD�VXEVWHS�� \DOQÕ]FD� ELU� NHUH� J�QFHOOHU�� %X�
J�QFHOOHPH� LúOHPL� VWDWLN�DQDOL]GH�\DOQÕ]FD� LON� LWHUDV\RQGD��GLQDPLN�DQDOL]GH�
LNLQFL� LWHUDV\RQGD�\DSÕOÕU��6RQ�RODUDN� ,QLWLDO�VWLIIQHVV�1�±�5�RSVL\RQXQGD�KHU�
LWHUDV\RQGD�EDúODQJÕoWDNL�HODVWLN�ULMLWOLN�GH÷HUL�NXOODQÕOÕU��
�
$QV\V� 6RQOX� (OHPDQODU� 3URJUDPÕ¶QGD� 6ROLG��� HOHPDQ� WLSL� LoLQ� %DúODQJÕo�
5LMLWOLN�,QLWLDO�6WLIIQHVV��RSVL\RQX�NXOODQÕOPDNWDGÕU�������
�
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�����(OHPDQ�7LSOHUL�YH�1LWHOLNOHUL�
�
.LULúLPL]L�PRGHOOHPHN� LoLQ�$QV\V¶LQ� E�Q\HVLQGH� \HU� DODQ� HOHPDQ� WLSOHULQGHQ�
6ROLG���HOHPDQÕ�NXOODQÕODFDNWÕU��6ROLG����EHWRQ�YH�EHWRQDUPH�HOHPDQODU� LoLQ�
D\UÕOPÕú��oHNPHGH�oDWODPD��EDVÕQoWD�H]LOPH��SODVWLN�GHIRUPDV\RQ�YH�V�QPH�
|]HOOLNOHULQL� EDUÕQGÕUDQ� �� G�÷�P� QRNWDOÕ� VROLG� HOHPDQGÕU�� � +HU� G�÷�P�
QRNWDVÕQGD� [�� \� YH� ]� \|QOHULQGH� �� |WHOHQPH� VHUEHVWOLN� GHUHFHVLQH� VDKLSWLU��
'RQDWÕVÕ]� RODUDN� GD� NXOODQÕODELOHFH÷L� JLEL�� E�Q\HVLQGH��o� IDUNOÕ�PDO]HPH� YH�
NHVLW�|]HOOLNOL�GRQDWÕ�WDQÕPODQDELOLU����
�

��
ùHNLO������6ROLG����HOHPDQÕ�
�
%HWRQDUPH�6ROLG��� HOHPDQÕ� GÕúÕQGD� GRQDWÕ� D\UÕ� WDQÕPODQPDN� LVWHQLUVH� \LQH�
$QV\V� 6RQOX� (OHPDQODU� 3URJUDPÕQÕQ� E�Q\HVLQGH� \HU� DODQ� /LQN�� LNL� G�÷�P�
QRNWDOÕ� oXEXN� HOHPDQÕ� NXOODQÕODELOLU�� /LQN�� HOHPDQÕQÕQ� GD� KHU� ELU� G�÷�P�
QRNWDVÕQGD� [�� \�� ]� \|QOHULQGH� �� |WHOHQPH� VHUEHVWOLN� GHUHFHVL� YDUGÕU�� 7HN�
HNVHQOL�oHNPH�YH�EDVÕQo�HOHPDQÕGÕU��H÷LOPH�KHVDED�NDWÕOPD]���dDOÕúPDPÕ]GD�
EHWRQ� LoLQ� 6ROLG��� HOHPDQÕ�� LoLQGH� GRQDWÕODU� WDQÕPODQDUDN� NXOODQÕODFDNWÕU��
6ROLG��� HOHPDQÕQÕQ� úHNOL� YH� GRQDWÕ� \|QOHULQL� WD\LQ� HWPHN� LoLQ� JLULOHQ� DoÕODU�
6HNLO����¶WH��/LQN��oXEXN�HOHPDQÕQÕQ�úHNOL�GH�ùHNLO����¶WH�J|VWHULOPLúWLU��
�
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��
ùHNLO������/LQN��oXEXN�HOHPDQÕ�
�
0RGHOLPL]GH�%|O�P���¶GH�DoÕNODQGÕ÷Õ��]HUH����¶OLN�oHNPH�GRQDWÕODUÕ�����¶OLN�
EDVÕQo�GRQDWÕODUÕ�YH���¶OÕN�HWUL\HOHU�ROPDN��]HUH��o�WLS�GRQDWÕ�EXOXQPDNWDGÕU��
7�P�EX�GRQDWÕODUÕ�6ROLG���EHWRQ�HOHPDQÕQÕQ� LoLQGH� WDQÕPODPDN� LoLQ�6ROLG���
HOHPDQÕQÕ� EHú� D\UÕ� QLWHOLNOH� WDQÕPODPDPÕ]� JHUHNPHNWHGLU�� %X� QLWHOLNOHU�
$QV\V¶GH� ³5HDO� &RQVWDQW� 6HW´� RODUDN� WDQÕPODQPÕúWÕU�� %X� EHú� WDNÕPÕQ�
D\UÕQWÕODUÕ�dL]HOJH����¶GH�J|VWHULOPLúWLU��
�

dL]HOJH����¶GHNL�KDFLP�RUDQÕ�ELU�VROLG���HOHPDQÕQÕQ�LoLQGHNL�GRQDWÕ�KDFPLQLQ�
HOHPDQ�KDFPLQH�RUDQÕGÕU��+HU�ELU�\|Q�LoLQ�D\UÕ�D\UÕ�KHVDSODQÕU�� �YH���DoÕODUÕ�
VROLG��� HOHPDQÕQÕQ� LoLQGH� WDQÕPODQDFDN� RODQ� GRQDWÕQÕQ� \|QOHULQL� EHOLUWLU����������
�DoÕVÕ��GRQDWÕQÕQ�HOHPDQ�LoLQGH�[�±�\�G�]OHPLQGH�[�HNVHQL�LOH�\DSWÕ÷Õ�DoÕ\Õ����
DoÕVÕ�LVH�[�±�\�G�]OHPL\OH�\DSWÕ÷Õ�DoÕ\Õ�WDQÕPODU��'RQDWÕ�LoHUHQ�VROLG�HOHPDQODU�
ùHNLO� ���¶WH� J|U�OG�÷�� �]HUH� NLULú� NHQDUODUÕQGDQ� ELUHU� VROLG� LoHULGH�
WDQÕPODQDUDN� ���� FP� SDVSD\Õ� EÕUDNÕOPÕúWÕU�� $QV\V� 6RQOX� (OHPDQODU�
3URJUDPÕ¶QÕQ� JUDILN� HNUDQÕQGDQ� DOÕQDQ� YH� VROLG� HOHPDQODUÕQ� QLWHOLNOHULQL�
J|VWHUHQ�NLULúLQ��o�ER\XWOX�J|U�Q�ú��GH�5HVLP����¶GH�YHULOPLúWLU��dL]HOJH�����
µGH� EHOLUWLOHQ� HWUL\HOHULQ� KDFLP� RUDQODUÕ�� HWUL\H� DUDOÕNODUÕQÕQ� GR÷UX� RODUDN�
WDQÕPODQPDVÕ� LoLQ�� NLULú� ER\XQGDNL� W�P� HWUL\HOHULQ� ELU� NRO� DODQODUÕQÕQ�
WRSODPÕQÕQ�NLULú�ER\XQFD�GHYDP�HGHQ�ELU�VÕUD�VROLGLQ�DODQÕQD�E|O�QPHVLQGHQ�
HOGH�HGLOPLúWLU��
�
�
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dL]HOJH������7DQÕPODQDQ�VROLG���HOHPDQODUÕQÕQ�QLWHOLNOHUL�
�

5HDO�
&RQVWDQW�
6HW�

(OHPDQ�
7LSL� ��

���GRQDWÕ� ���GRQDWÕ� ���GRQDWÕ�
�� 6ROLG���0DO]HPH�1R� �� �� ��
�� �� +DFLP�2UDQÕ� ����� ������ ������
�� ��  � ��� ���� ���
�� �� � � ��� ��� ����
�� 6ROLG���0DO]HPH�1R� �� �� ��
�� �� +DFLP�2UDQÕ� ����� ������ ������
�� ��  � ��� ���� ���
�� �� � � ��� ��� ����
�� 6ROLG���0DO]HPH�1R� �� �� ��
�� �� +DFLP�2UDQÕ� ������ �� ��
�� ��  � ���� �� ��
�� �� � � ��� �� ��
�� 6ROLG���0DO]HPH�1R� �� �� ��
�� �� +DFLP�2UDQÕ� ������ �� ��
�� ��  � ��� �� ��
�� �� � � ���� �� ��
�� 6ROLG���0DO]HPH�1R� �� �� ��
�� �� +DFLP�2UDQÕ� �� �� ��
�� ��  � �� �� ��

�� �� � � �� �� ��
�

�

�
�

�
�

��

��
ùHNLO������'RQDWÕOÕ�6ROLG���HOHPDQODUÕQÕQ�NHVLW�LoLQGH�\HUOHUL�
�
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��
5HVLP������.LULúWH�UHDO�FRQVWDQW�QXPDUDODUÕ�
�
�����0DO]HPH�g]HOOLNOHULQLQ�0RGHOGH�7DQÕPODQPDVÕ�
�
%|O�P���¶WH� DQDOL]GH� NXOODQÕODFDN�PDO]HPH�PRGHOOHUL� DQODWÕOGÕNWDQ� VRQUD� EX�
E|O�PGH�� EX� PRGHOOHUGHQ� HOGH� HGLOHQ� VD\ÕVDO� GH÷HUOHU� J|VWHULOHFHN� YH�
PDO]HPH� PRGHOOHUL� |]HWOHQHFHNWLU�� dL]HOJH� ���¶GH� PDO]HPH� PRGHOOHUL�
WDQÕWÕOPÕúWÕU��
�
%HWRQ� LoLQ�ELU��GRQDWÕODU� LoLQ�oHNPH��EDVÕQo�GRQDWÕODUÕQÕQ�YH�HWUL\HOHULQ�DNPD�
GD\DQÕPODUÕ� IDUNOÕ� ROGX÷XQGDQ� �o� IDUNOÕ� PDO]HPH� |]HOOL÷L� WDQÕPODQPÕúWÕU���������
�� QXPDUDOÕ� PDO]HPH� PRGHOL� 6ROLG��� HOHPDQ� WLSL� LoLQ�� ��� �� YH� �� QXPDUDOÕ�
PDO]HPH�PRGHOOHUL�LVH�VÕUDVÕ\OD�����oHNPH�GRQDWÕVÕ������EDVÕQo�GRQDWÕVÕ�YH�
��� HWUL\H� LoLQ� ROXúWXUXOPXúWXU�� � 'RQDWÕODU� 6ROLG��� HOHPDQ� WLSL� E�Q\HVLQGH�
WDQÕPODQDFD÷Õ�LoLQ�GRQDWÕODUD�HOHPDQ�WLSL�DWDQPDPÕúWÕU��
�
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+RJQHVWDG�0RGHOL¶QH� J|UH� ROXúWXUXODQ� YH� GH÷HUOHUL� GDKD� |QFH� %|O�P� ��¶WH��
J|VWHULOHQ� EHWRQXQ� JHULOPH� ±� úHNLO� GH÷LúWLUPH� H÷ULVLQL� WDQÕPOD\DQ� \HGL�
QRNWDQÕQ� GH÷HUOHUL� dL]HOJH� ���¶GH� GH� J|VWHULOPLúWLU�� � ��� ��� YH� �� QXPDUDOÕ�
GRQDWÕODUD�DLW�PDO]HPH�PRGHOOHULQH�DLW�VDWÕUODUGD�oHOL÷LQ�W�P�GRQDWÕODUGD�HúLW�
RODQ� HODVWLVLWH� PRG�O�� YH� I - � DNPD� GD\DQÕPODUÕ� J|VWHULOPLúWLU�� %HWRQ� EDúOÕ÷Õ�
DOWÕQGD�J|VWHULOHQ�GH÷HUOHU�$QV\V¶GH�:LOODP�±�:DUQNH�PRGHOLQL� WDQÕPODPDN�
LoLQ� NXOODQÕODQ� SDUDPHWUHOHUGLU� ������ %X� SDUDPHWUHOHU� NÕVDFD� WDQÕPODQDFDN�
ROXUVD��
���$oÕN�oDWODN�LoLQ�NHVPH�WUDQVIHU�NDWVD\ÕVÕ��
���.DSDOÕ�oDWODN�LoLQ�NHVPH�WUDQVIHU�NDWVD\ÕVÕ��
���7HN�HNVHQOL�oHNPH�GD\DQÕPÕ��
���7HN�HNVHQOL�EDVÕQo�GD\DQÕPÕ��
���øNL�HNVHQOL�EDVÕQo�GD\DQÕPÕ��
�����YH����VDELWOHUOH�NXOODQÕODQ�KLGURVWDWLN�JHULOPH�GXUXPX�
���$PELHQW�KLGURVWDWLN�JHULOPH�GXUXPX�DOWÕQGD�LNL�HNVHQOL�EDVÕQo�GD\DQÕPÕ�
���$PELHQW�KLGURVWDWLN�JHULOPH�GXUXPX�DOWÕQGD�WHN�HNVHQOL�EDVÕQo�GD\DQÕPÕ�
���dDWODPÕú�GXUXP�LoLQ�ULMLWOLN�oDUSDQÕ��
�
�
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�
�
�
�
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�
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dL]HOJH������0DO]HPH�|]HOOLNOHUL�
�
0DO]HPH�
1R��

(OHPDQ�
7LSL� 0DO]HPH�g]HOOLNOHUL�

/LQHHU�,VRWURSLN�3HNOHúPHOL�
(;�03D�� ���(���
35;<� ����
0XOWLOLQHHU�,VRWURSLN�3HNOHúPHOL�
�� ùHNLO�'H÷�� *HULOPH�3D��
��1RNWD� �������� �����
��1RNWD� ������� �����
��1RNWD� �������� �����
��1RNWD� ������ �����
��1RNWD� ������� �����
��1RNWD� �������� �����
��1RNWD� �������� �����
%HWRQ�
6KU&I�2S� ��
6KU&I�&O� ��
8Q7HQV6W�03D�� �����
8Q&RPS6W�03D�� ���
%L&RPS6W� ��
+\GUR3UV� ��
%L&RPS6W� ��
8Q7HQV6W� ��

�� 6ROLG���

7HQ&U)DF� ��
/LQHHU�,VRWURSLN�
(;�03D�� ���(���
%LOLQHDU�,VRWURSLN�3HNOHúPHOL�
I\�03D�� ������

�� ��
7DQ�0RG� ��
/LQHHU�,VRWURSLN�
(;�03D�� ���(���
%LOLQHDU�,VRWURSLN�3HNOHúPHOL�
I\�03D�� ������

�� ��
7DQ�0RG� ��
/LQHHU�,VRWURSLN�
(;�03D�� ���(���
%LOLQHDU�,VRWURSLN�3HNOHúPHOL�
I\�03D�� ������

�� ��
7DQ�0RG� ��

�
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øON� LNL�PDGGHGHNL�NHVPH�WUDQVIHU�NDWVD\ÕVÕ��oDWODN�\�]H\OHUL�DUDVÕQGD�NHVPH�
NXYYHWL� WUDQVIHULQL� J|VWHULU�� ���¶GDQ� ���¶H� NDGDU� ELU� DUDOÕNWD� WDQÕPODQÕU�� %X�
NDWVD\ÕQÕQ�����ROPDVÕ�oDWOD÷ÕQ�G�]J�Q�\�]H\OL�ELU�oDWODN�ROGX÷XQX�YH�\�]H\OHU�
DUDVÕQGD�ELU�WUDQVIHU�ROPD\DFD÷ÕQÕ������ROPDVÕ�LVH�S�U�]O��oDWODN�ROGX÷XQX�YH�
WUDQVIHUGH� ELU� ND\ÕS� ROPD\DFD÷ÕQÕ� J|VWHULU�� %X� NDWVD\ÕQÕQ� G�ú�N� ROPDVÕ�
\DNÕQVDPD�KDWDODUÕQD�QHGHQ�ROGX÷X�LoLQ�����RODUDN�DOÕQPÕúWÕU��
�
ho�QF��PDGGHGHNL�EHWRQXQ� WHN�HNVHQOL� oHNPH�GD\DQÕPÕ��(ú�����¶GHQ� �HOGH�
HGLOPLúWLU��(ú�������76���¶GH�0SD�FLQVLQGHQ�HNVHQHO�oHNPH�GD\DQÕPÕ�RODUDN�
WDQÕPODQPÕúWÕU���
�

./ I����I = � �>���@�
�
'|UG�QF�� PDGGHGHNL� WHN� HNVHQOL� EDVÕQo� GD\DQÕPÕ� LVH� GHQH\VHO� YHULOHUGH�
PHYFXWWXU�� dDOÕúPDPÕ]GD� \DNÕQVDPD� KDWDODUÕQÕ� HQJHOOHPHN� LoLQ� EHWRQXQ�
H]LOPHVL�LKPDO�HGLOHFHNWLU��%XQXQ�LoLQ�EHWRQXQ�WHN�HNVHQOL�EDVÕQo�GD\DQÕPÕQD��
±��JLULOPLúWLU���
�
øNL�HNVHQOL�EDVÕQo�GD\DQÕPÕ��KLGURVWDWLN�JHULOPH�GXUXPX�YH�KLGURVWDWLN�JHULOPH�
GXUXPXQD� ED÷OÕ� LNL� HNVHQOL� YH� WHN� HNVHQOL� EDVÕQo� GD\DQÕPODUÕ� $QV\V¶LQ�
E�Q\HVLQGH�WDQÕPOÕGÕU��%X�QHGHQOH�EX�GH÷HUOHUL���RODUDN�JLUPHN�\HWHUOLGLU��
�
%HúLQFL�PDGGHGHNL� LNL�HNVHQOL�EDVÕQo�GD\DQÕPÕ�GD�oHNPH�GD\DQÕPÕ�JLEL� WHN�
HNVHQOL�EDVÕQo�GD\DQÕPÕQD�ED÷OÕGÕU��(ú�����¶GHNL�JLEL�LIDGH�HGLOLU��
�

.0 . I���I = � >���@�
�
$OWÕQFÕ�PDGGHGHNL�KLGURVWDWLN�JHULOPH�GXUXPX��� 1 �� 2 �YH� 3 �DVDO�JHULOPHOHULQH�
ED÷OÕ� RODUDN� %|O�P� �����¶WH� :LOODP� ±� :DUQNH� *|oPH� .ULWHUL� DQODWÕOÕUNHQ������
(ú�������LOH�WDQÕPODQPÕú�JHULOPH�ELOHúHQLGLU���
�
+LGURVWDWLN� JHULOPH� GXUXPXQD� ED÷OÕ� LNL� HNVHQOL� H]LOPH� JHULOPHVL� (ú�� ���� LOH�
KHVDSODQPDNWDGÕU��
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.I����I = � >���@�
�
+LGURVWDWLN� JHULOPH� GXUXPXQD� ED÷OÕ� ELU� HNVHQOL� H]LOPH� JHULOPHVL� \LQH� WHN�
HNVHQOL�EDVÕQo�GD\DQÕPÕQD�ED÷OÕGÕU��
�

45 I�����I = � >���@�
�
�����0RGHOOHPH�
�
$QV\V� VRQOX� HOHPDQODU� SURJUDPÕQGD� NLULúLQ� PRGHOOHPHVL� \DSÕOÕUNHQ� JUDILN�
HNUDQGDQ�*8,�� \DUDUODQÕOPÕúWÕU�� $QV\V� SURJUDPÕ� EDúOÕFD� LNL� NÕVÕPGDQ�
ROXúPDNWDGÕU��
•� %DúODQJÕo�DúDPDVÕ�%HJLQ�/HYHO��
•� øúOHPFL�DúDPDVÕ�3URFHVVRU�OHYHO��
�
%DúODQJÕo� DúDPDVÕ� SURJUDPD� LON� JLULOGL÷LQGH� NDUúÕODúÕODQ� E|O�PG�U�� øúOHPFL�
DúDPDVÕQD�DQD�PHQ��DUDFÕOÕ÷Õ\OD�EX�E|O�PGHQ�JHoLOLU�5HVLP�������$QDOL]OHULQ�
oR÷X� LúOHPFL� DúDPDVÕQGD� \DSÕOÕU�� $QV\V¶GH� WLSLN� ELU� DQDOL]� �o� D\UÕ� LúOHPFL�
DGÕPÕ�NXOODQPD\Õ�JHUHNWLULU��
•� 3UH�3URFHVVRU�
•� 6ROXWLRQ�
•� *HQHUDO�3RVW�3URFHVVRU�
�

�

�
5HVLP������$QV\V¶GH�DQD�PHQ��
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�

�
�
5HVLP������$QV\V¶GH�SUH�SURFHVVRU��VROXWLRQ�YH�SRVW�SURFHVVRU�PHQ�OHUL�
�
3UH�3URFHVVRU�35(3���
�
0RGHOLQ� JHRPHWULVLQLQ� YH�PDO]HPH�PRGHOLQLQ� ROXúWXUXOXS�� HOHPDQ� WLSOHULQLQ�
YH� QLWHOLNOHULQLQ� EHOLUWLOGL÷L�� HOHPDQODUD� PDO]HPH� |]HOOLNOHULQLQ� DWDQGÕ÷Õ�
NÕVÕPGÕU�� $\UÕFD� PRGHO� JHRPHWULVL� LOH� PDO]HPH� PRGHOOHUL� WDPDPODQGÕNWDQ�
VRQUD�PRGHOL�HOHPDQODUD�E|OPH�LúOHPL�PHVK��GH�EX�NÕVÕPGD�\DSÕOÕU��
�
dDOÕúPDPÕ]GD� E�W�Q�HOHPDQ� WLSOHUL��PDO]HPH� |]HOOLNOHUL� YH� UHDO� FRQVWDQW¶ODU�
WDQÕPODQGÕNWDQ� VRQUD� JHRPHWULN� PRGHOOHPH\H� JHoLOPLúWLU�� øON� DGÕPGD�
NRRUGLQDWODU� YHULOHUHN� NLULúLQ� N|úH� QRNWDODUÕ�NH\SRLQW�� LúDUHWOHQPLú�� � VRQUD�
QRNWDODU� DUDVÕ� oL]JLOHU�OLQH�� oL]LOHUHN� NLULúLQ� GÕú� KDWODUÕ� EHOLUOHQPLúWLU�� ho�QF��
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DGÕPGD� NLULú� KDFPLQLQ� EHOLUOHQPHVL� LoLQ� � JUDILN� HNUDQGD� N|úH� QRNWDODUÕ�
J|VWHULOPLúWLU��
�
øNLQFL� DGÕPGD� oL]LOHQ� oL]JLOHU� NLULúL� HOHPDQODUD� D\ÕUPDN� LoLQ� NXOODQÕOPÕúWÕU��
%XQXQ�LoLQ�ER\XQD�oL]JLOHU��G�úH\�oL]JLOHU�YH�HQLQH�oL]JLOHU�VÕUD\OD�VHoLOLS�KHU�
ELULQLQ�NDo�SDUoD\D�E|O�QHFH÷L�JLULOPLú��KHGHI�RODUDN�GD�KDFLP�VHoLOPLúWLU��%X�
E|OPH�PHVK��LúOHPLQL�\DSPDGDQ�|QFH�³HOHPHQW�DWWULEXWHV´�GL\DORJ�NXWXVXQGD�
HOHPDQ�WLSL���PDO]HPH�QXPDUDVÕ�YH�³UHDO�FRQVWDQW´�QXPDUDVÕ�JLULOHUHN�E|O�QHQ�
HOHPDQODUÕ� WDQÕPODPDN� JHUHNLU�� dDOÕúPDPÕ]GD� |QFHOLNOH� E�W�Q� HOHPDQODU�
GRQDWÕVÕ]�VROLG���RODUDN� WDQÕPODQPÕú��GDKD�VRQUD�JL]OL�GRQDWÕ� LoHUHQ�VROLGOHU�
QXPDUDODUÕ� LOH� VHoLOHUHN� ³PRGLI\� DWWULEXWHV´� NRPXWX� LOH� |]HOOLNOHUL�
GH÷LúWLULOPLúWLU�� 7HPHO� PRGHOOHPH� LúOHPOHULQLQ� \DSÕOGÕ÷Õ� 3UHS�� PHQ�V�����
5HVLP����¶WH�J|VWHULOPLúWLU��
�
6ROXWLRQ�
�
$QDOL]� D\DUODUÕQÕQ� \DSÕOÕS�� PHVQHW� úDUWODUÕQÕQ� YH� \�NOHPH� GXUXPXQXQ�
EHOLUOHQGL÷L� NÕVÕPGÕU�� $QDOL]� D\DUODUÕ� ³$QDO\VLV� 7\SH´� EDúOÕ÷Õ� DOWÕQGD� \DSÕOÕU��
5HVLP� ���¶WH� J|U�OHQ� ³6RO¶Q� &RQWURO´� EDúOÕ÷ÕQGD� � \�N� DGÕPÕ� YH� DOW� DGÕP�
VD\ÕODUÕ� LOH� ³WLPH´� GH÷HUL�� ³/RDGV´� EDúOÕ÷Õ� DOWÕQGD� LVH� PHVQHW� úDUWODUÕ� YH�
\�NOHPH� � EHOLUWLOLU�� 6ROYH� !� &XUUHQW� /6� NRPXWX� LOH� VRQOX� HOHPDQ� o|]�P��
EDúODWÕOÕU���
�
3RVWSURFHVVRU�
�
$QDOL]�VRQXoODUÕQÕQ�J|VWHULOGL÷L�NÕVÕPGÕU��6RQXoODU�� LVWHQLOHQ�\�N�DGÕPÕ�YH�DOW�
DGÕP� VHYL\HVLQGH� \D� GD� LVWHQLOHQ� ³WLPH´� GH÷HULQGH� J|VWHULOHELOLU�� 6WDWLN�
DQDOL]OHU� LoLQ� 3267��� GLQDPLN� DQDOL]OHU� LoLQ� 3267��� NXOODQÕOÕU�� 6RQXoODUÕQ�
J|VWHULOPHVLQL� VD÷OD\DQ� *HQHUDO� 3RVWSURFHVVRU� PHQ�V�� 5HVLP� ���¶WH�
J|U�OG�÷��JLELGLU��
�
�
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6ROLG��� HOHPDQÕ\OD� \DSÕODQ� DQDOL]OHUGH� G�]HQOL� YH� GLNG|UWJHQ� E|O�QPHOHU�
\DSÕOPDVÕ�|QHULOPHNWHGLU��%X�QHGHQOH�����P�X]XQOX÷XQGD�YH�NHVLW� ER\XWODUÕ�
���PP�[����PP�RODQ�NLULú� WRSODP������GLNG|UWJHQ�SUL]PDVÕ�úHNOLQGH�VROLG�
HOHPDQD�E|O�QHUHN�PRGHOOHQPLúWLU�� �8]XQOX÷XQD�����HQLQH���YH�\�NVHNOLNWH�
��� SDUoD\D� E|O�QHQ� NLULúLQ� KHU� ELU� SDUoDVÕ� ER\XQD� ��� PP�� HQLQH� YH�
\�NVHNOL÷LQH� ��� PP� ER\XWODUÕQGDGÕU�� .LULú� E�\�N� HEDWODUGD� � ROPDGÕ÷ÕQGDQ��
VLPHWUL�HNVHQLQGHQ�\DUDUODQÕOPDGDQ�E�W�Q�RODUDN�PRGHOOHQPLúWLU��5HVLP����¶�
WH�PRGHOOHPHVL�\DSÕODQ�NLULúLQ��o�ER\XWOX�J|U�Q�ú��J|VWHULOPLúWLU��
�

��
5HVLP������.LULú�PRGHOLQLQ��o�ER\XWOX�J|U�Q�ú��
�
'RQDWÕODU� 6ROLG� HOHPDQODUÕQ� LoLQGH� KDFLPVHO� RUDQODUOD� WDQÕPODQGÕ÷Õ� LoLQ��
%|O�P����¶WH�DQODWÕODQ�/LQN���oXEXN�HOHPDQÕ�NXOODQÕOPD\DFDNWÕU��$NVL�WDNGLUGH�
/LQN�� HOHPDQÕ� LOH� WDQÕPODQDQ� GRQDWÕ� oXEXNODUÕ� VROLG� HOHPDQODUD� G�÷�P�
QRNWDODUÕQGDQ� ELUOHúWLULOPHNWH� YH� GRQDWÕ� LOH� EHWRQ� DUDVÕQGD� WDP� DGHUDQV�
ROGX÷X�NDEXO�HGLOPHNWHGLU��
�
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'HQH\�G�]HQH÷LQH�X\JXQ�RODUDN�NLULúH�PHVQHWOHUGHQ�����PP�|WHGHQ�LNL�D\UÕ�
QRNWDGDQ� WHNLO� \�N�3�� HWNLWLOPLúWLU�� 'HQH\� G�]HQH÷LQGH� NLULú� NHQDUÕQGDQ������
���� PP� |WHGH� EXOXQDQ� PHVQHWOHU�� G�÷�P� QRNWDODUÕ� DUDVÕQGDNL� ER\XQD�
PHVDIH� ��� PP� ROGX÷X� LoLQ� NHQDUGDQ� �� VROLG� |WHGH� ���� PP¶GH�
ROXúWXUXOPXúWXU��0HVQHWOHU�[�YH�\�\|QOHULQGH�\DWD\�YH�G�úH\�KDUHNHW�HGHPH]��
\DOQÕ]FD� ]� HNVHQL� HWUDIÕQGD� G|QHFHN� úHNLOGH� WDQÕPODQÕúWÕU�� .LULú�� [� ±� \�
G�]OHPLQGH� KDUHNHW� HGHFHNWLU�� 5HVLP� ���¶WH� $QV\V� 6RQOX� (OHPDQODU�
3URJUDPÕ¶QGD� PRGHOOHQHQ� NLULúLQ� PHVQHWOHUL� YH� �]HULQH� HWNLWLOHQ� \�NOHU�
J|U�OPHNWHGLU��
�

��
5HVLP������0RGHOOHQHQ�NLULúLQ�PHVQHWOHUL�YH�HWNLWLOHQ�\�NOHU�
�
�
�
�
�
�
�
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�����1RQOLQHHU�$QDOL]�6ÕUDVÕQGD�.DUúÕODúÕODQ�6RUXQODU�YH�d|]�POHUL�
�
1RQOLQHHU�DQDOL]L� JHUoHNOHúWLUPHGHQ�|QFH�PRGHOOHPH�VÕUDVÕQGD� LON� YHULOPHVL�
JHUHNHQ�NDUDU�PRGHOLQ�PHVK�\R÷XQOX÷X�KDNNÕQGD�ROPXúWXU�� øON�oDOÕúPDODUGD�
G�ú�N� WXWXODQ� PHVK� \R÷XQOX÷X� LOH� KHGHIOHQHQ� \�N� G�]H\LQH� XODúÕODPDPÕú��
EXQXQ� VRQXFXQGD� NXOODQÕODQ� VROLG� HOHPDQ� VD\ÕVÕ� DUWWÕUÕODUDN� \HQL� PRGHOOHU�
ROXúWXUXOPXúWXU�� (OHPDQ� \R÷XQOX÷XQXQ� DUWPDVÕ� LúOHP� KDFPLQL� GH� DUWWÕUPÕú��
DQDOL]� LoLQ� JHUHNHQ� V�UH� GH� X]DPÕúWÕU�� 6RQXo� RODUDN� DQDOL]� �����DGHW� VROLG�
HOHPDQ�NXOODQÕODUDN��VRQXoODQGÕUÕOPÕúWÕU���
�
0RGHOOHPH�VÕUDVÕQGD�YHULOPHVL�JHUHNHQ�|QHPOL�NDUDUODUGDQ�ELUL�GH�GRQDWÕQÕQ�
JL]OL�VPHDUHG� UHLQIRUFHPHQW�� \D� GD� D\UÕN�GLVFUHWH� UHLQIRUFHPHQW��
WDQÕPODQDFD÷Õ� ROPXúWXU�� øON� ROXúWXUXODQ�PRGHOOHUGH� D\UÕN� GRQDWÕ� NXOODQÕOPÕú��
EXQXQ� LoLQ� GRQDWÕ\Õ� WDQÕPODPDN� �]HUH� /LQN�� oXEXN�VSDU�� HOHPDQÕ�
NXOODQÕOPÕúWÕU�� � $QFDN� /LQN�� HOHPDQODUÕQÕQ� NXOODQÕOGÕ÷Õ� PRGHOOHUGH� ER\XQD�
GRQDWÕODU� LoLQ� LODYH� ����� HWUL\HOHU� LoLQ� LODYH� ����� HOHPDQ� JHUHNPLú�� EXQXQ�
VRQXFXQGD�GD� LúOHP�KDFPL�|QHPOL�GHUHFHGH�DUWPÕú�YH�ELOJLVD\DU�NDSDVLWHVL�
]RUODQPÕúWÕU�� 1LWHNLP� JL]OL� GRQDWÕODQGÕUPD� \DSWÕ÷ÕPÕ]�� \DOQÕ]FD� ����� VROLG���
HOHPDQÕQGDQ� ROXúDQ� PRGHOLQ� SURJUDPD� DLW� GDWD� YH� VRQXo� GRV\DVÕ� WRSODP�
�����*%�\HU�NDSODPÕúWÕU��%X�QHGHQOH�YH� �ED]Õ�DUDúWÕUPDFÕODUÕQ�D\UÕN�YH�JL]OL�
GRQDWÕODQGÕUPD� VRQXoODUÕQÕQ� DUDVÕQGD� |QHPOL� ELU� IDUN� ROPDGÕ÷ÕQÕ�
EHOLUWPHOHULQGHQ�GROD\Õ�PRGHO�JL]OL�GRQDWÕODQGÕUPD�LOH�ROXúPXúWXU��
�
0RGHOOHPH�VÕUDVÕQGD�ELU�GL÷HU�GLNNDW�HGLOPHVL�JHUHNHQ�QRNWD��GRQDWÕQÕQ�\HUL�
ROPXúWXU�� .LULú� LoLQGH� oHNPH� GRQDWÕVÕQÕQ� \HUL� NLULúLQ� ID\GDOÕ� \�NVHNOL÷LQL���
GROD\ÕVÕ\OD� PRPHQW� NDSDVLWHVLQL� EHOLUOHGL÷L� LoLQ� |QHPOLGLU�����������������������������
*L]OL� GRQDWÕ�VPHDUHG�� NXOODQÕOPDVÕQÕQ� GH]DYDQWDMODUÕQGDQ� ELUL� NLULú� ID\GDOÕ�
\�NVHNOL÷LQLQ� NHVLQ� RODUDN� WDQÕPODQDPDPDVÕGÕU�� 0RGHOLPL]GH� GRQDWÕODU�
6ROLG���EHWRQ�HOHPDQODUÕQÕQ� LoLQGH�KDFLPVHO�RODUDN�WDQÕPODQGÕNODUÕ� LoLQ�ELUHU�
VROLG�LoHUGHQ�WDQÕPODQPÕú��\DQL�SDVSD\Õ��RODUDN�����FP�EÕUDNÕOPÕúWÕU��
�
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<LQH� LON�oDOÕúPDODUGD�\�N�HWNLOHUL�YH�PHVQHWOHU�NLULú�GHULQOL÷L�ER\XQFD�ELU�KDW�
�]HULQGH� WDQÕPODQPÕúNHQ�� GHQH\� G�]HQH÷LQH� X\XS� NLULúLQ� JHULOPH�úHNLO�
GH÷LúWLUPH� JUDIL÷LQH� \DNODúPDN� YH� ORNDO� JHULOPH� \Õ÷ÕOPDODUÕQÕ� HQJHOOHPHN�
DPDFÕ\OD� \�N� YH� PHVQHWOHU� NLULú� GHULQOL÷LQH� GR÷UX� �oHU� KDWD� E|O�QP�úW�U��
%D]Õ� oDOÕúPDODUGD� PHVQHW� YH� \�N� oL]JLOHULQL� \D\PDN� \HULQH�� PHVQHW� YH�
\�NOHPH�\HUOHULQH�6ROLG���HOHPDQÕ�NXOODQÕOGÕ÷Õ�J|U�OP�ú��IDNDW�oDOÕúPDPÕ]GD�
NXOODQÕOPDVÕQD�JHUHN�GX\XOPDPÕúWÕU��
�
0DO]HPH�PRGHOOHPHVLQGH�\DSÕODQ�LON�YDUVD\ÕP�LVH�H]LOPHQLQ�LKPDOL�ROPXúWXU��
%DUERVVD�JLEL�ELUoRN�DUDúWÕUPDFÕQÕQ�EHOLUWWL÷L��]HUH��$QV\V¶GH�SODVWLN�PDO]HPH�
PRGHOOHULQLQ�NXOODQÕOGÕ÷Õ�oDOÕúPDODUGD�H]LOPHQLQ�LKPDO�HGLOPHPHVL�GXUXPXQGD�
LVWHQLOHQ� \�N� G�]H\LQH� XODúÕODPDPDNWDGÕU�� $QV\V� SURJUDPÕQÕQ� ELU�
X\XPVX]OX÷X� RODUDN� EHOLUWLOHQ� EX� � GXUXP� QHGHQL\OH� oDOÕúPDPÕ]GD� EHWRQXQ�
H]LOPHVL�LKPDO�HGLOPLúWLU��
�
*HRPHWULN� PRGHOOHPHGHQ� VRQUD� QRQOLQHHU� DQDOL]� PHWRGXQX� EHOLUOHUNHQ� LON�
oDOÕúPDODUÕPÕ]GD� WLPH� SDUDPHWUHVL� %|O�P� ���¶GH� DQODWÕOGÕ÷Õ� �]HUH� VD\Do�
RODUDN� NXOODQÕOPÕú�� \�N�DUWWÕUÕP�GH÷HUL� ³WLPH�VWHS�VL]H´� LOH�EHOLUWLOPLúWLU��'DKD�
VRQUD� EX� \|QWHP� NRQWURO�Q�Q� ]RU� ROPDVÕQGDQ� GROD\Õ� EÕUDNÕOPÕú�� \HULQH� \�N�
WLPH�SDUDPHWUHVLQH� HúLWOHQHUHN� \�N� DUWWÕUÕPODUÕ� DOW� DGÕP�VXEVWHS�� VD\ÕODUÕ� LOH�
EHOLUOHQPLúWLU��+HU��\�N�DGÕPÕ�ELWLQFH�DQDOL]�RWRPDWLN�RODUDN�GXUGXUXOPXúWXU�YH�
GHSODVPDQODU� LOH� JHULOPHOHU� NROD\OÕNOD� NRQWURO� HGLOLS� VRUXQ� ROPDGÕ÷Õ�
G�ú�Q�O�QFH� \HQL� ELU� WLPH� GH÷HUL� EHOLUOHQHUHN� UHVWDUW� RSVL\RQX� LOH� DQDOL]H�
GHYDP�HGLOPLúWLU��
�
$QDOL]� VÕUDVÕQGD� LON� NDUúÕODúÕODQ� VRUXQODUGDQ� ELUL� GH� PDO]HPH�
PRGHOOHPHVLQGHQ�GR÷PXúWXU�� øON�oDOÕúPDODUGD�EHWRQ�PRGHOOHQLUNHQ�\DOQÕ]FD�
:LOODP�:DUQNH� PRGHOL� LoLQ� JHUHNHQ� SDUDPHWUHOHU� WDQÕPODQPÕú�� EXQXQ�
VRQXFXQGD� GD� LVWHQHQ� \�N� G�]H\LQH� XODúÕODPDPÕúWÕU�� %XQXQ� QHGHQLQLQ� GH�
HNVLN� PDO]HPH� PRGHOOHPHVL� ROGX÷X� VRQXFXQD� YDUÕOPÕúWÕU� YH� SODVWLN�
GHIRUPDV\RQ� KHVDED� NDWÕOPDGÕNoD� EHWRQXQ� J|oPH\H� NDGDU� OLQHHU�



� ���

GDYUDQDFD÷Õ� J|]�NP�úW�U�� %X� \�]GHQ� EHWRQXQ� 0XOWLOLQHHU� ø]RWURSLN�
SHNOHúPHOL�SODVWLVLWHOL�0LVHV��GDYUDQÕúÕ�GD�PXWODND�WDQÕPODQPDOÕGÕU���
�
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�
<DSÕODQ� DQDOL]� VRQXoODUÕQD� J|UH�� PRGHO� NLULúL� ������ 1� VHYL\HOHULQH� NDGDU�
OLQHHU�HODVWLN�GDYUDQPÕú��EX�\�N�VHYL\HVLQGH�DoÕNOÕN�RUWDVÕQGD�oHNPH�oDWOD÷Õ�
ROXúXS�SODVWLN�E|OJH\H�JHoPLúWLU�ùHNLO�������øON�oDWODN�GXUXPX�5HVLP����¶GH�YH�
EX�GXUXPGDNL�JHULOPHOHU�5HVLP����µGH�J|U�OPHNWHGLU��
�

�
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��

� �� �� �� �� �� �� ��
'HSODVPDQ�PP�

<�
N�N

1� 'HQH\�
.LULV�

��
ùHNLO������$QDOL]�VRQXFX�HOGH�HGLOHQ�\�N�±�GHSODVPDQ�JUDIL÷L��
�
5HVLP� ���¶GH� DoÕNOÕN� RUWDVÕQGD� oHNPH� oDWOD÷Õ� ROXúWXUDQ� SR]LWLI� JHULOPHOHU�
DoÕNoD�J|U�OPHNWHGLU��0HVQHW�KL]DODUÕQGD�NLULúLQ��VW� \�]�QGH�J|U�OHQ�SR]LWLI�
JHULOPH�� KHU�QH� NDGDU� EDVLW� NLULú� YDUVD\ÕPÕ� \DSÕODUDN�PRGHOOHPH�\DSÕOVD� GD�
DUWDQ� \�NOH� ELUOLNWH� PHVQHW� �VWOHULQGH� oDWODN� ROXúDFD÷ÕQÕ� J|VWHUPHNWHGLU��
1LWHNLP�\�N�Q�DUWPDVÕ\OD�ELUOLNWH�DoÕNOÕN�RUWDVÕQGDNL�oDWODNODU�LOHUOHPLú��D\UÕFD�
PHVQHW��VW�QGH�GH�oDWODNODU�ROXúPXúWXU��%XQD��PHVQHWOHULQ�����PP�LoHULGHQ�
WDQÕPODQPDVÕQÕQ� QHGHQ� ROGX÷X� G�ú�Q�OPHNWHGLU�� .LULú� PRGHOOHPHVL�
\DSÕOÕUNHQ�KHU�QH�NDGDU�PHVQHWOHU�� JHULOPH�\Õ÷ÕOPDVÕQÕ� HQJHOOHPHN� LoLQ� NLULú�
GHULQOL÷LQH� GR÷UX� �o� KDW� �]HULQGH� WDQÕPODQPÕú� ROVDODU� GD� \�N�Q� DUWPDVÕ\OD�

$���0RGHOGH�LON�oDWODN�
%���'RQDWÕ�DNPD�VHYL\HVL�
&���*|oPH�

%� &�

$�
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ELUOLNWH�PHVQHWOHULQ�NLULúH�ELUOHúLP�QRNWDODUÕQGDNL�oDWODNODU�HQJHOOHQHPHPLúWLU���
%X�GXUXPX�HQJHOOHPHN�LoLQ�PHVQHW�E|OJHVLQH�DUD�ELU�HOHPDQ�\HUOHúWLULOHELOLU��
�

��
5HVLP������0RGHO�NLULúLQGH�ROXúDQ�LON�oDWODNODU��
�

�
�
5HVLP������0RGHO�NLULúLQGH�ROXúDQ�LON�oDWODNODU�VÕUDVÕQGD�JHULOPHOHU�
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�
�
5HVLP������0RGHO�NLULúLQGH�������1�\�N�DOWÕQGD�LOHUOH\HQ�oDWODNODU�
�

��
5HVLP������0RGHO�NLULúLQGH�������1�\�N�DOWÕQGD�JHULOPHOHU�
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0RGHO�NLULúLQLQ�\�N�GHSODVPDQ�H÷ULVL�LOH�GHQH\�NLULúLQLQ�\�N�GHSODVPDQ�H÷ULVL�
ùHNLO� ���¶GH� J|U�OG�÷�� �]HUH� |]HOOLNOH� GRQDWÕQÕQ� DNPDVÕQD� NDGDU� ROGXNoD�
\DNÕQ� oÕNPÕúWÕU�� 'HQH\� VRQXoODUÕQD� J|UH� GRQDWÕ� ������� 1� \�N� DOWÕQGD�
DNPÕúWÕU��$NPD�DQÕQGD�NLULúLQ�GHSODVPDQÕ�����PP�RODUDN�|Oo�OP�úW�U��0RGHO�
NLULúLQGH�LVH�DNPD�\�N��RODUDN��������1��DNPDGDNL�GHSODVPDQ�RODUDN�GD�����
PP�EXOXQPXúWXU��
�
'HQH\� NLULúL� YH� PRGHO� NLULúLQLQ� DNPD� \�NOHUL� YH� ULMLWOLNOHUL� DUDVÕQGDNL� IDUN�
��¶W�U��$NPDGDNL�GHSODVPDQ� LVH�D\QÕGÕU��'RQDWÕ�DNWÕNWDQ�VRQUD�GHQH\�NLULúL�
E�\�N�GHIRUPDV\RQ�\DSDUDN�V�QHN�ELU�GDYUDQÕú�J|VWHUPLú���������1¶GD������
PP� GHSODVPDQ� \DSDUDN� J|oP�úW�U�� 0RGHO� NLULúL� LVH� DNPDGDQ� VRQUD� \�N�
WDúÕPD\D� GHYDP� HWPLú�� ������� 1¶GD� ����� PP� GHSODVPDQ� \DSDUDN�
J|oP�úW�U��
�
dL]HOJH������'HQH\�NLULúL�YH�PRGHO�NLULúL�VRQXoODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕ�
�
��

'HQH\�
.LULúL�

0RGHO�
.LULúL� )DUN������

$NPD�<�N��
�N1�� ������ ������ ���

*|oPH<�N��
�N1�� ������ ������ ����

$NPDGD�
'HSODVPDQ�

�PP��
���� ���� ���

*|oPHGH�
'HSODVPDQ�

�PP��
����� ����� ����

�
5HVLP� ���� LOH� 5HVLP� ���¶WH� VHoLOHQ� DUD� ELU� \�NOHPH� GH÷HULQGHNL� ������� 1��
oDWODN� ROXúXPODUÕ� LOH� EX� GXUXPX� ROXúWXUDQ� JHULOPHOHU�� 5HVLP� ���� LOH���������
5HVLP� ���¶GD� LVH� J|oPH� \�N�� VHYL\HVLQGH� ROXúDQ� oDWODNODU� LOH� JHULOPHOHU�
J|VWHULOPLúWLU��
�
�
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�
�
5HVLP������*|oPH�\�N��VHYL\HVLQGH�NLULúWHNL�oDWODNODU�
�

�
�
�5HVLP������*|oPH�\�N��VHYL\HVLQGH�NLULúWHNL�JHULOPHOHU�
�
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�
dDOÕúPDPÕ]GD�PRQRWRQLN�\�NO���GLNG|UWJHQ�NHVLWOL�EHWRQDUPH�ELU�NLULúLQ�$QV\V�
VRQOX�HOHPDQODU�SDNHW�SURJUDPÕ� LOH�QRQOLQHHU� VRQOX�HOHPDQ�DQDOL]L� \DSÕOPÕú�
YH� HOGH� HGLOHQ� VRQXoODU� GHQH\VHO� oDOÕúPDGDQ� HOGH� HGLOPLú� VRQXoODU� LOH�
NDUúÕODúWÕUÕOPÕúWÕU�� � dDOÕúPDQÕQ� VRQXQGD� ELOJLVD\DUGD� ROXúWXUXODQ� VRQOX�
HOHPDQ� PRGHOLQLQ� JHUoHN� GDYUDQÕúD� ROGXNoD� \DNODúWÕ÷Õ�� \LQH� GH� ELOJLVD\DU�
PRGHOLQLQ� GHQH\� HOHPDQÕQD� J|UH� GDKD� ULMLW� GDYUDQÕS� GDKD� D]� V�QHNOLN�
J|VWHUHUHN� J|oPH\H� XODúWÕ÷Õ� J|U�OP�úW�U�� %X� GXUXPXQ� DúD÷ÕGDNL�
QHGHQOHUGHQ�GROD\Õ�ROXúWX÷X�G�ú�Q�OPHNWHGLU��
�
���6RQOX� HOHPDQ� PRGHOLQGHQ� HOGH� HGLOHQ� DNPD� \�N�Q�Q� GHQH\VHO�
oDOÕúPDGDQ� HOGH� HGLOHQ� \�NWHQ� GDKD� ID]OD� ROPDVÕ�� PRGHO� NLULúLQLQ� GDKD� ULMLW�
ROPDVÕQGDQ� ND\QDNODQPDNWDGÕU�� %XQXQ� QHGHQOHULQGHQ� ELUL� RODUDN�� GHQH\�
NLULúLQLQ� VDKLS� ROGX÷X� JHUoHN� PDO]HPH� GD\DQÕPODUÕ� LOH� EHWRQGDQ� DOÕQDQ� �o�
QXPXQHQLQ� NÕUÕOPDVÕ\OD� HOGH� HGLOHQ� GD\DQÕPODU� DUDVÕQGD�ELU� IDUN� RODELOHFH÷L�
G�ú�Q�OPHNWHGLU�� $\QÕ� GXUXP� GRQDWÕ� LoLQ� GH� JHoHUOLGLU�� 'HQH\VHO� oDOÕúPD�
VÕUDVÕQGD�GRQDWÕODU� LoLQ�\DSÕODQ��oHU�DGHW�oHNPH�GHQH\L�VRQXFX�HOGH�HGLOHQ�
PDO]HPH� GD\DQÕPODUÕQÕQ� NHVLQOL÷L� ú�SKHOL� ROPDNOD� ELUOLNWH� ELOJLVD\DU�
PRGHOOHPHVLQGH� EX� � GHQH\OHUGHQ� HOGH� HGLOHQ� GH÷HULQ� PXWODN� GR÷UX� NDEXO�
HGLOPLúWLU�� � %HWRQ� YH� GRQDWÕQÕQ� GD\DQÕPODUÕQÕQ� GDKD� \�NVHN� WDQÕPODPÕú�
ROPDVÕ�LKWLPDOL�PRGHO�NLULúLQLQ�GDKD�ULMLW�GDYUDQPDVÕ�LoLQ�NXYYHWOL�ELU�QHGHQGLU��
�
���%HWRQ��GDKD�|QFH�GH�EDKVHGLOGL÷L�JLEL��KHWHURMHQ�YH�DQL]RWURS�ELU�PDO]HPH�
LNHQ��PRGHOGH�KRPRMHQ�YH�L]RWURS�RODUDN�WDQÕPODQPDVÕ�GD�GHQH\�VRQXoODUÕ\OD�
ELUHELU�X\XPX�HQJHOOHPHNWHGLU��
�
���%LU� NLULúWH� oHNPH�GRQDWÕVÕQÕQ� \HUL� ID\GDOÕ� \�NVHNOL÷L�� GROD\ÕVÕ\OD� �PRPHQW�
NDSDVLWHVLQL� EHOLUOHU�� 0RGHOGH� GRQDWÕODU� VROLG� HOHPDQODUÕQ� LoLQGH� KDFLPVHO�
RUDQODUÕ\OD� WDQÕPODQPÕúWÕU��d�QN��JL]OL�GRQDWÕOÕ�PRGHOOHU�GDKD� L\L� \DNÕQVDPD�
VD÷ODUNHQ�� D\UÕN� GRQDWÕOÕ� PRGHOOHU� JHUoH÷H� GDKD� \DNÕQ� VRQXoODU�
YHUHELOPHNWHGLUOHU�� *L]OL� GRQDWÕQÕQ� KDFLPVHO� RODUDN� WDQÕPODQPDVÕ�� GRQDWÕ�
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\HULQLQ� GH� WDP� RODUDN� GHQH\� HOHPDQÕQGD� ROGX÷X� JLEL� WDQÕPODQDPDPDVÕQD�
QHGHQ�ROPXúWXU���
�
���%LOJLVD\DU� PRGHOL� LOH� GHQH\� VRQXoODUÕ� DUDVÕQGD� IDUN� ROXúWXUDELOHFHN� ELU�
GL÷HU�|QHPOL�QRNWD�GD�VÕQÕU�NRúXOODUÕGÕU��0RGHOLPL]GH�KHU�LNL�PHVQHW�GH�GHQH\�
NLULúLQGH� ELUL� ND\ÕFÕ� ROPDVÕQD� UD÷PHQ� FLGGL� ELU� IDUN� ROXúWXUPD\DFD÷Õ�
G�ú�Q�OHUHN� VDELW� PHVQHW� RODUDN� WDQÕPODQPÕúWÕU�� %LOJLVD\DU� PRGHOLQGH�
PHVQHW�WDQÕPODPDODUÕ�KDWDVÕ]��P�NHPPHO�ELU�úHNLOGH�X\JXODQÕU��gWH�\DQGDQ�
GHQH\� G�]HQH÷L� ROXúWXUXOXUNHQ� NLULúLQ� PHVQHW� úDUWODUÕ� NDEXOOHUH� ELUHELU�
X\GXUXODPD]��0HVQHW�NRúXOODUÕ�DoÕVÕQGDQ�GHQH\�NLULúL�LOH�PRGHO�NLULúL�DUDVÕQGD�
ELU� X\XPVX]OXN� ROPDVÕ� YH� EX� GXUXPXQ� VRQXoODUGD� IDUNOÕOÕ÷D� \RO� DoPDVÕ�
NDoÕQÕOPD]GÕU����
�
<XNDUGD� VÕUDODQDQ� QHGHQOHUGHQ� GROD\Õ� GHQH\� YH� PRGHO� VRQXoODUÕ� DUDVÕQGD�
ROXúDQ�IDUNÕ�HQ�D]D�LQGLUPHN�YH�ELOJLVD\DU�RUWDPÕQGD�JHUoHN�GDYUDQÕúD�GDKD�
oRN�\DNODúDQ�PRGHOOHU�ROXúWXUPDN�LoLQ��

�
���<DNÕQVDPD� ]RUOX÷XQD� YH� \�NVHN� ELOJLVD\DU� NDSDVLWHVL� JHUHNWLUPHVLQH��
UD÷PHQ�GRQDWÕQÕQ�\HULQL�WDP�RODUDN�EHOLUOH\HFHN�D\UÕN�GRQDWÕODU�LOH�PRGHOOHPH�
\DSÕODELOLU��
�
���0HVK� \R÷XQOX÷X� DUWWÕUÕODUDN� YH� QRQOLQHHU� DGÕP� DUDOÕNODUÕ� VÕNODúWÕUÕODUDN�
GDKD�GHWD\OÕ�DQDOL]�\DSÕODELOLU��
�
���<�NOHPH� YH� PHVQHW� NRúXOODUÕ� GDKD� JHUoH÷H� X\JXQ� KDOH� JHWLULOHELOLU��
6|]JHOLPL�\�N�Q�X\JXODPD�E|OJHVLQGH��\�N�Q�DOWÕQD�NLULúH�XQLIRUP�\�N�JHoLúL�
VD÷OD\DFDN�ELU�DUD�HOHPDQ�WDQÕPODQDELOLU��$\QÕ�úHNLOGH�PHVQHW�PRGHOOHPHOHUL��
JHUHNLUVH� LODYH� SODN� YH� VROLG� HOHPDQODUOD� GHQH\� NRúXOODUÕQD� X\JXQ� KDOH�
JHWLULOHELOLU��
�
����%X� oDOÕúPDGD� WHN� ELU� NLULúLQ� DQDOL]LQH� \HU� YHULOPLúWLU��%LOJLVD\DU�PRGHOOHUL�
YH�DQDOL]OHULQLQ�JHUoH÷H�X\JXQOX÷X�KDNNÕQGD�GDKD��NHVLQ�ELU�\DUJÕ\D�YDUPDN�
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LoLQ� ELUNDo� WDQH� GDKD� NLULú� YH� EDúND� EHWRQDUPH� HOHPDQODU� LoLQ� IDUNOÕ�
PRGHOOHPH�YH�DQDOL]�\DSÕOPDVÕ�|QHULOPHNWHGLU��
�
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�
��� $OWÕQ�� 6��� $QÕO�� g�� YH� *|NWHQ�� <��� ³%HWRQDUPH� NLULúOHULQ� NHVPH\H� NDUúÕ�
� J�oOHQGLULOPHVLQH� ELU� NHOHSoH� X\JXODPDVÕ´��*D]L� hQLY�� 0�K�� 0LP�� )DN��
� 'HU���������������������������
�
���:RODQVNL��$��-���³)OH[XUDO�EHKDYLRXU�RI�UHLQIRUFHG�DQG�SUHVWUHVVHG�FRQFUHWH�
� EHDPV� XVLQJ� ILQLWH� HOHPHQW� DQDO\VLV´�� 'HJUHH� RI� PDVWHU� RI� VFLHQFH��
� )DFXOW\� RI� *UDGXDWH� 6FKRRO�� 0DUTXHWWH� 8QLYHUVLW\�� :LVFRQVLQ�� ������
� ��������
�
��� :LOODP�� .�� -�� DQG� :DUQNH�� (�� 3��� ³&RQVWLWXWLYH� PRGHO� IRU� WKH� WULD[LDO�
� EHKDYLRXU�RI�FRQFUHWH´��,$%6(��5HSRUW�1R�����%HUJDPR���������������
�
��� .ZDN�� +�� *�� DQG� )LOLSSRX�� )�� &��� ³)LQLWH� HOHPHQW� DQDO\VLV� RI� UHLQIRUFHG�
� FRQFUHWH� VWUXFWXUHV� XQGHU� PRQRWRQLF� ORDGV´�� 8&%�6(00��������
� &DOLIRUQLD����������������
�
��� 1XKR÷OX�� $��� ³1RNWDVDO� LWHUDWLY� \DNODúÕP� LOH� NDEOROX� YH� NDIHV� VLVWHPOHULQ�
� JHRPHWULN�QRQOLQHHU�DQDOL]L´��ø02�7HNQLN�'HUJL�������������������������
�
���)DQQLQJ��3���³1RQOLQHDU�PRGHOV�RI�UHLQIRUFHG�DQG�SRVW�WHQVLRQHG�FRQFUHWH�
� EHDPV´��(OHFWURQLF� -RXUQDO� RI� 6WUXFWXUDO� (QJLQHHULQJ�� ��� ��������
� ��������
�
��� $UQHVHQ�� $��� 6RUHQVHQ�� 6�� ,�� DQG� %HUJDQ�� 3�� *��� ³1RQOLQHDU� DQDO\VLV� RI�
� UHLQIRUFHG�FRQFUHWH´��&RPSXWHUV�DQG�6WUXFWXUHV����������������������
�
��� $VKRXU�� $�� )�� DQG� 0RUOH\�� &�� 7��� ³7KUHH� GLPHQVLRQDO� QRQOLQHHU� ILQLWH���
� HOHPHQW� PRGHOOLQJ� RI� UHLQIRUFHG� FRQFUHWH� VWUXFWXUHV´�� )LQLWH� (OHPHQWV����
� LQ�$QDO\VLV�DQG�'HVLJQ��������������������
�
���%HUJDQ�� 3�� *�� DQG� +RODQG�� ,��� ³1RQOLQHDU� ILQLWH� HOHPHQW� DQDO\VLV� RI�

FRQFUHWH�� VWUXFWXUHV´�� &RPSXWHU� 0HWKRGV� LQ� $SSOLHG� 0HFKDQLFV� DQG�
(QJLQHHULQJ����������������������

�
����&KDQ�� +�� &��� &KHXQJ�� <�� .�� $QG� +XDQJ�� <�3��� ³1RQOLQHDU� PRGHOOLQJ� RI�

UHLQIRUFHG�� FRQFUHWH�VWUXFWXUHV´�� &RPSXWHUV	6WUXFWXUHV�� �������������
�������������

��
����&KHQ��:��)���³3ODVWLFLW\� LQ�UHLQIRUFHG�FRQFUHWH´��0F*UDZ�+LOO��1HZ�<RUN��
� ��������������
�
����0RDYHQL�� 6��� ³)LQLWH� (OHPHQW� $QDO\VLV�� 7KHRU\� DQG� $SSOLFDWLRQV� ZLWK�

$16<6´��%LOO�6WHQTXLVW��3UHQWLFH�+DOO�,QF��1HZ�-HUVH\������������������
�
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����0F*XLUH�� :��� *DOODJKHU�� 5�� +�� DQG� =LHPLDQ�� 5�� '��� ´0DWUL[� 6WUXFWXUDO�
$QDO\VLV� � 6�7 � HG�´��:D\QH� $QGHUVRQ�� -RKQ�:LOH\	6RQV� ,QF�� 1HZ� <RUN��
����������������

�
����(UVR\� 8��� g]FHEH� *��� ´%HWRQDUPH´�� (YULP� <D\ÕQHYL�� øVWDQEXO�� ������

��������
�
����/DZUHQFH�� .�� /��� ³$QV\V� 7XWRULDO� 5HOHDVH� ���� DQG� ���´�� 6'&�

3XEOLFDWLRQV��&DQRQVEXUJ��������������������
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�
����� \ÕOÕQGD� +DPEXUJ¶GD� GR÷GX�� øON� YH� RUWD� |÷UHQLPLQL� $QNDUD¶GD�� OLVH�
|÷UHQLPLQL� .RFDHOL¶GH� WDPDPODGÕ�� ����� \ÕOÕQGD� |÷UHQLPH� EDúODGÕ÷Õ� øVWDQEXO�
hQLYHUVLWHVL� 0�KHQGLVOLN� )DN�OWHVL� øQúDDW� 0�KHQGLVOL÷L� E|O�P�QGHQ� �����
\ÕOÕQGD� PH]XQ� ROGX�� ����� \ÕOÕQGD� *D]L� hQLYHUVLWHVL� )HQ� %LOLPOHUL� (QVWLW�V��
øQúDDW� $QDELOLP� 'DOÕ¶QGD� \�NVHN� OLVDQV� |÷UHQLPLQH� EDúODGÕ�� +DOHQ� |]HO� ELU�
P�KHQGLVOLN�ILUPDVÕQGD�SURMH�P�KHQGLVOL÷L�J|UHYLQL�V�UG�UPHNWHGLU��
�


