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.H\QHV�� K�N�PHW� KDUFDPDODUÕQÕQ� GL÷HU� VHNW|UOHUGHNL� KDUFDPDODUÕ� QDVÕO�WHWLNOHGL÷LQL� DUDúWÕUPÕúWÕU�� $VOÕQGD� EX� ILNUL� GDKD� |QFH� GL÷HU� HNRQRPLVWOHU�J�QGHPH� JHWLUPLú� YH� DoÕNODPÕúODUGÕ�� )DNDW� DUDúWÕUPD� EXJ�Q� ELOH� .H\QHV�DGÕ\OD� DQÕOÕU�� %XQXQ� QHGHQL� GL÷HU� DUDúWÕUPDFÕODUÕQ� NRQX\X� SDUoDODU� KDOLQGH�LQFHOHPHOHULGLU��.H\QHV�LVH�ROD\Õ�ELU�E�W�Q�RODUDN�J|UP�ú�YH�E�W�Q�LOLúNLOHUL�LoHUHQ�ELU�PRGHO�ROXúWXUPXúWXU��%X�PRGHO�QHGHQL\OH�DUDúWÕUPD�.H\QHV\HQ¶H�DWÕI� HGLOPHNWHGLU�� d�QN�� PRGHO� ROXúWXUDUDN� JHUoHN� KD\DWÕQ� \DQVÕPDVÕ�UHVPHGLOHELOLU�YH�GDKD�JHUoHNoL��DNÕOGD�NDOÕFÕ�VRQXoODUD�XODúÕODELOLU��0RGHOOHU�JHQHOOLNOH�JHUoHN�G�Q\D�ROD\ODUÕQÕ�NDYUDPDN��WDKPLQ�HWPHN��NRQWURO�HWPHN�YH�GROD\ÕVÕ\OD�SUREOHPOHUH�o|]�POHU�JHWLUPHN�DPDFÕ\OD�NXUXOXU�YH�JHOLúWLULOLUOHU��)DNDW� |QHPOL� RODQ� NXUXODQ� PRGHOOHULQ� GR÷UXOX÷XQXQ� WHVW� HGLOPHVL� YH�JHoHUOLOLN��J�YHQLUOLOL÷LQLQ�EHOLUOHQPHVLGLU��%LUoRN�GH÷LúNHQ�VHWLQL�YH�LOLúNLOHUL�LoHUHQ� PRGHOOHULQ� WHVWLQGH� WHFU�EHVL]� DUDúWÕUPDFÕODU� D\UÕ� D\UÕ� $129$� YH�UHJUHV\RQ� DQDOL]L� NXOODQÕUODU�� +kOEXNL� <DSÕVDO� (úLWOLN� 0RGHOL� �<(0��GH÷LúNHQOHU�DUDVÕQGD�IDUN�HGLOPHVL�]RU�RODQ�LOLúNLOHUL�J|UPH\L�VD÷OD\DELOHFHN�ELU� \DSÕ\D� VDKLSWLU� YH� o|]�OPHVL� ]RU� RODQ� PRGHOOHUL� ELOH� NROD\OÕNOD� WHVW�HGHELOHQ�ELU�\|QWHPGLU��<8�����������
<(0�� VRQ�\ÕOODUGD� W�P�G�Q\DGD�SRS�OHU�KDOH�JHOHQ�ELU� LVWDWLVWLNVHO�DQDOL]� \|QWHPLGLU�� $UDúWÕUPDFÕQÕQ� ]LKQLQGHNL�� DUDúWÕUPD� KHQ�]� \DSÕOPDGDQ�|QFH� YDURODQ� GH÷LúNHQOHU� DUDVÕ� LOLúNLOHUH� DLW� ELU� PRGHOLQ�� DUDúWÕUPDGDQ� HOGH�HGLOHQ� YHULOHU� DUDFÕOÕ÷Õ� LOH� VÕQDQPDVÕQD� GD\DQPDNWDGÕU�� 9DU\DQV� DQDOL]L��0$129$�� IDNW|U� DQDOL]L�� UHJUHV\RQ� JLEL� GDKD� DOÕúÕOPÕú� LVWDWLVWLNVHO�\|QWHPOHUGHQ�HQ�E�\�N�IDUNÕ�oRN�VD\ÕGD�GH÷LúNHQ�DUDVÕQGDNL�LOLúNL\L�PRGHOOHU�úHNOLQGH�LQFHOH\HELOPHVLGLU��
%XQD� J|UH�� DUDúWÕUPDFÕ� LOJLOHQGL÷L� GH÷LúNHQOHULQ� JHUoHN� G�Q\DGD�ELUELUOHUL\OH� RODQ� LOLúNLOHULQL� YH� EX� LOLúNLOHULQ� \|QOHULQL� WDQÕPOD\DQ� ELU� ILNUH�VDKLSWLU�YH�EX�ILNLU�WHPHOGH�ELU�PRGHOGLU��$UDúWÕUPDFÕ�LOJLOHQGL÷L�GH÷LúNHQOHUH�DLW�|OoHNOHUL�NXOODQDUDN�YHULOHULQL� WRSODU�YH�EX�YHULOHULQ�DQDOL]LQL�NDIDVÕQGDNL�LOLúNLOHU� GR÷UXOWXVXQGD� \DSDU�� <DSÕVDO� HúLWOLN� PRGHOL� EX� DQDOL]LQ�\DSÕODELOPHVLQH�RODQDN�WDQÕ\DQ�ELU�LVWDWLVWLNVHO�\|QWHPGLU��
ùX� |UQHN� \DSÕVDO� HúLWOLN� PRGHOLQLQ� DQODúÕODELOPHVL� LoLQ� \DUGÕPFÕ�RODELOLU�� %LU� DUDúWÕUPDFÕ�� DQQH� EDNÕP� VWUDWHMLVLQLQ� ELUH\OHULQ� ED÷ODQPD�PRGHOOHULQL� EHOLUOHGL÷LQL�� ELUH\OHULQ� ED÷ODQPD� PRGHOOHULQLQ� YH� ELOLúVHO�úHPDODUÕQÕQ� HúH� \|QHOLN� WXWXPODUÕ� EHOLUOHGL÷LQL�� HúH� \|QHOLN� WXWXPODUÕQ� LVH�HYOLOLN� GR\XPXQX� EHOLUOHGL÷LQL� G�ú�QPHNWHGLU�� 'ROD\ÕVÕ� LOH� DUDúWÕUPDFÕQÕQ�NDIDVÕQGDNL�PRGHO�úX�úHNLOGHGLU���
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<XNDUÕGDNL�PRGHO�ROGXNoD�JHQHO�ELU�PRGHOL�J|VWHUPHNWHGLU��$VOÕQGD�<(0� EXQGDQ� oRN� GDKD� NDUÕúÕN� YH� JLULIW� PRGHOOHUL� GH� DQDOL]� HGHELOLU��$OÕúÕODJHOPLú�\|QWHPOHUOH� \DSÕODFDN�ROVD\GÕ�� EX�PRGHO� LoLQ�G�ú�Q�OHELOHFHN�DQDOL]� DOWHUQDWLIOHULQGHQ� ELULVL� IDUNOÕ� DQQH� EDNÕP� VWUDWHMLOHUL� DOPÕú� JUXSODUÕQ�ED÷ODQPD�PRGHOOHULQLQ�ELUELULQGHQ� IDUNOÕ�ROXS�ROPDGÕ÷ÕQÕ��ED÷ODQPD�PRGHOL�GH÷LúNHQL�V�UHNOL�GH÷LúNHQ�FLQVLQGHQ�|Oo�OG��LVH�YDU\DQV�DQDOL]L� LOH�V�UHNVL]�GH÷LúNHQ� FLQVLQGHQ�|Oo�OG�� LVH�NL� NDUH� DQDOL]L� LOH� VDSWDPDN�RODELOLUGL��'DKD�VRQUD� IDUNOÕ�ED÷ODQPD�PRGHOOHULQH�YH� IDUNOÕ�ELOLúVHO� úHPDODUD� VDKLS�NLúLOHULQ�HúH� \|QHOLN� WXWXPODUÕQÕQ� ELUELULQGHQ� IDUNOÕ� ROXS� ROPDGÕ÷ÕQÕ� EHOLUOHPHN�DPDFÕ\OD� LNL� IDNW|UO�� YDU\DQV� DQDOL]L� \DSÕODELOLUGL�� 6RQ� RODUDN� ELU� |QFHNL�DGÕPGD� H÷HU� ELU� IDUNOÕOÕN� EXOXQGX� LVH� HúH� \|QHOLN� WXWXP� SXDQODUÕ� LOH� HYOLOLN�GR\XPX� DUDVÕQGDNL� LOLúNL� NRUHODV\RQ� DQDOL]L� LOH� EHOLUOHQHELOLUGL�� )DNDW� EX�úHNOL\OH� LVWDWLVWLNVHO� RODUDN� oRN� FLGGL� KDWDODU� \DSÕOPÕú� ROXUGX�� %LULQFLVL�LVWDWLVWLNVHO�WHVW�\DSÕODUDN�HOGH�HGLOPLú�ELU�NDUDUÕQ�����\D�GD�����KDWD�SD\Õ\OD�YHULOPLú�ROPDVÕ�JHUHNLUNHQ�\XNDUÕGD�DQODWÕODQ�KHU�ELU�DúDPDGD�EX�����\D�GD�� ��KDWD�SD\ODUÕ�JLGHUHN�ELULNPHNWH�YH�HQ�VRQXQGD�YHULOHFHN�RODQ�NDUDUGD�HQ�ID]OD� �� �� \D� GD� �� �� ROPDVÕ� JHUHNHQ� ��� WLS� KDWD� RUDQÕ� DQDOL]� DGÕPODUÕQÕQ�VD\ÕVÕQD� ED÷OÕ� RODUDN� oRN� GDKD� \�NVHN� ROPDNWDGÕU�� dRN� GDKD� |QHPOLVL�\XNDUÕGDNL�DGÕPODU� WDNLS�HGLOLUNHQ�EX�PRGHOLQ�E�W�QO�÷��\DQL�GH÷LúNHQOHULQ�ELUOLNWH�LOLúNLOHUL�WDPDPHQ�J|]�DUGÕ�HGLOPLú�RODFDNWÕU���
<LQH� NODVLN� \|QWHPOHUOH� UHJUHV\RQ� DQDOL]L� NXOODQÕODUDN� NDUDU�YHULOPH\H�oDOÕúÕOÕ\RU�ROVD\GÕ�|QFH�DQQH�EDNÕP�VWUDWHMLVL�SXDQODUÕQÕQ�ED÷ODQPD�PRGHOOHULQL� \RUGD\ÕS� \RUGDPDGÕ÷Õ� VRQUD� ED÷ODQPD� PRGHOOHULQLQ� YH� ELOLúVHO�úHPDODUÕQ� HúH� \|QHOLN� WXWXP� GH÷LúNHQLQL� DoÕNOD\ÕS� DoÕNODPDGÕ÷Õ� YH� HQ�VRQXQGD� GD� HúH� \|QHOLN� WXWXP� GH÷LúNHQLQLQ� HYOLOLN� GR\XPXQX� EHOLUOH\LS�EHOLUOHPHGL÷L� VDSWDQDFDNWÕ��)DNDW�E�W�Q�EX�DQDOL]OHU� \LQH�PRGHOLQ�ELU� E�W�Q�RODUDN�GH÷HUOHQGLULOPHVLQH�LPNkQ�YHUPH\HFHNWL��KWWS���ZZZ�LVWDWLVWLN�JHQ�WU���'ROD\ÕVÕ\OD� EX� NRúXO� GD� DUDúWÕUPDFÕ\D� JHUHNHQ� E�W�Q� GH÷LúNHQOHULQ� ELUOLNWH�LOLúNLOHUL�ED÷ODPÕQGD�HOH�DOÕQPDVÕGÕU��øúWH�EXQX�VD÷OD\DQ�DQDOL]�\DSÕVDO�HúLWOLN�PRGHOL�DQDOL]LGLU��
%X� DUDúWÕUPDQÕQ� DPDFÕ�� 7�UNL\H¶GHNL� DUDúWÕUPDFÕODU� WDUDIÕQGDQ�QHUHGH\VH� KLo� NXOODQÕOPD\DQ� ELU� LVWDWLVWLNVHO� PRGHO� WHVW� HWPH� YH� JHOLúWLUPH�PHWRGX�RODQ�<DSÕVDO�(úLWOLN�0RGHOLQL�WDQÕWPDN��YDUVD\ÕPODUÕQÕ��oHNLQFHOHULQL��\DUDUODUÕQÕ� YH� NXOODQÕP� úHNOLQL� YH� GH÷HUOHQGLUPHVLQL� J|VWHUPHN� E|\OHFH� ELU�VRV\DO�ELOLP�RODQ�SD]DUODPD�DODQÕQGD�GD�NXOODQÕPÕQÕ�WHúYLN�HWPHNWLU��
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0RGHO�� JHUoHN� ELU� GXUXPXQ� VR\XW� UHVPLQL� J|VWHUHQ� JHQHO� ELU� WHULP�YH\D�ELU�VLVWHPLQ�DOJÕODQPDVÕ�YH�ELoLPVHOOHúWLULOPHVLGLU��%X�VHEHSOH��PRGHOOHU�ELU�JHUoHN�GH÷LO��JHUoH÷LQ�DOJÕODQÕú�ELoLPLGLU��6h(5���������
+HUKDQJL� ELU� LúOHWPHGH�� NkUÕQ� YH� YHULPLQ� DUWÕUÕOPDVÕ� DQFDN� RQXQ�ELOLPVHO�ELU�úHNLOGH�\|QHWLOPHVL�LOH�ROXU��%LU�VLVWHP�RODUDN�PRGHOOHULQ�WHPHOL�ELOLPGLU� YH� ELOLPVHO� \|QWHPL� WHPVLO� HGHUOHU�� .DEXO� HGLOHFH÷L� JLEL�� ELOLPVHO�
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WHRUL�� NRQX� LOH� LOJLOL� NDYUDPODUÕQ� PRGHO� úHNOLQGH� ELU� DUD\D� JHWLULOPHVLGLU��'ROD\ÕVÕ\OD�ELOLPVHO�\|QWHPLQ�|]���PRGHO�NXUPD�\DNODúÕPÕQGD�\DWPDNWDGÕU��
0RGHOOHU�� VRUXQODUÕQ� DUDúWÕUÕOPDVÕ� YH� LQFHOHQPHVLQGH� EDúYXUXODFDN�JHQHO� ELU� ND\QDN� YH� ELU� VLVWHPLQ� EDúDUÕ� GH÷HUOHPHVLQL� WDKPLQ� HWPHGH�NXOODQÕODFDN�|QHPOL�ELU�DUDoWÕU��0RGHO�ROPDGDQ�GD�NDUDU�YHULOHELOLU��$QFDN�EX�GXUXP��\|QHWLFL\L�NDUDU�DOWHUQDWLIOHUL�DUDVÕQGD�VHoLP�\DSDUNHQ�\D]Õ�WXUD�DWPD�GXUXPXQD� JHWLULU�� ùDQVD� ED÷OÕ� NDUDU� YHUPH� GH� ELOLPVHOOLNWHQ� X]DNWÕU��'ROD\ÕVÕ\OD�� PRGHOOHULQ� X\JXODQPDVÕ�� SUREOHP� o|]�P�QGHNL� J�YHQLOLUOL÷L�DUWÕUDFDNWÕU���
0RGHOOHU� HOH� DOGÕNODUÕ� NRQXODUÕQ� GH÷LúNHQOHUL� DUDVÕQGDNL� LOLúNLOHUL�RUWD\D� NR\GXNODUÕQGDQ�� NDUPDúÕN� GXUXPODUÕQ� NROD\FD� DQODúÕOPDVÕ� YH�o|]�POHULQLQ� EXOXQPDVÕQÕ� NROD\ODúWÕUÕUODU�� $\UÕFD�� LúOHWPH� VRUXQODUÕQÕQ�o|]�P�QGH�VLVWHPOL�YH�PDQWÕNOÕ�ELU�\DNODúÕP�VD÷OD\DUDN�SUREOHPL�DQODPD\D�\DUGÕPFÕ� ROXUODU�� (YUHQVHO�� XOXVDO�� E|OJHVHO� G�]H\GH� LúOHWPH� DPDoODUÕQD�XODúPD� NRQXVXQGD�� JHOHFHNWHNL� GXUXPXQ� EHOLUOHQHQ� úDUWODU� DOWÕQGD� QH�RODFD÷ÕQÕ�|QFHGHQ�ELOGLUHUHN�JHUHNOL�WHGELUOHULQ�DOÕQPDVÕQD�IÕUVDW�VD÷ODUODU��
0RGHOOHU� NDUDU� YHULFLQLQ� PHYFXW� YHUL� YH� ELOJLOHUL� NXOODQPDVÕQÕ� GD�HWNLOHU�� %LOJLOHULQ� ED]ÕODUÕ� HO� DOWÕQGD� EXOXQPDNOD� EHUDEHU� NXOODQÕOPD]ODU�� 2�\�]GHQ� ED]HQ� EX� ELOJLOHUH� WDP� WHUV� \|QGH� NDUDUODU� DOÕQGÕ÷Õ� J|U�O�U�� %XQGD�\|QHWLPLQ� EHFHULNVL]OL÷LQGHQ� oRN�� YHULQLQ� YDU� ROGX÷XQXQ� YH\D� ELOJL\L�NXOODQPD�\|QWHPLQLQ�ELOLQPHPHVL�URO�R\QDU��.$<$���������
3D]DUODPD� NDUDUODUÕ� JHQHOOLNOH� ULVN� RUWDPÕQGD� YHULOPHNWHGLU��<|QHWLFL�� YHUGL÷L�NDUDUÕQ� HQ� L\L�NDUDU�ROGX÷XQGDQ� WDP�RODUDN� HPLQ�GH÷LOGLU��%�W�Q�NDUDU� YHULFLOHU� ELU� GXUXPGDNL�NDUDUVÕ]OÕN� HOHPDQODUÕQÕ� VÕQÕUODPDN� LoLQ�ELOJL\H� LKWL\Do� GX\DUODU�� <|QHWLFLOHU� EX� W�U� NDUDUODUGD� ULVNL� NDEXO� HWPHN�]RUXQGDGÕU��%HOOL� VD\ÕGD� ROD\ÕQ� V|]� NRQXVX� ROGX÷X� EX� NDUDU� SUREOHPOHULQGH�ROD\ODUÕQ� JHUoHNOHúPH� RODVÕOÕNODUÕQÕQ� ELOLQGL÷L� YDUVD\ÕOÕU�� 2OD\ODUÕQ� RODVÕOÕN�GD÷ÕOÕPODUÕ� ELOLQGL÷LQGHQ�� X\JXODQDFDN� NDUDU� NULWHULQH� J|UH� RSWLPXP�EHNOHQHQ�GH÷HUL�HQ�L\L�RODQ�DOWHUQDWLILQ�EHOLUOHQPHVLQH�oDOÕúÕOÕU��.8578/8ù���������
3D]DUODPD� SUREOHPOHULQLQ� oR÷X� D\QHQ� WHNUDUODQPD\DQ� YH� |QHPOL�NDUDUODUÕ� \DQVÕWÕU�� %X� JHUoH÷L� LIDGH� HWPHN� LNL� VHEHSOH� |QHP� WDúÕPDNWDGÕU��%LULQFLVL��EX�JHUoHN��SD]DUODPD�SUREOHPOHULQLQ�oR÷XQXQ�|]J�Q�ROGX÷XQX�YH�RQODUÕQ� o|]�P�Q�Q�J�QO�N�YH\D�KDIWDOÕN�ELU� Lú�ROPDGÕ÷ÕQÕ�RUWD\D�NR\DU��%X�ELOLQPHGL÷L� WDNGLUGH�� SD]DUODPD� \|QHWLFLVLQLQ� ROD\ODUD� EDNÕúÕ� YH� oHYUHQLQ�\|QHWLFL\L� GH÷HUOHQGLUPHVL� GH÷LúHELOLU�� øNLQFLVL�� NDUDU� YHUPH� V�UHFLQLQ�|QHPLQL� RUWD\D� NR\PDNWÕU�� øVDEHWOL� NDUDUODU�� NDUDU� YHUPH� V�UHFLQL� LQFHOH\HQ�YH�VLVWHPDWL]H�HGHQ�\|QHWLFLOHU�WDUDIÕQGDQ�YHULOHELOLU��6h(5���������
3D]DUODPD� PRGHOL�� DOJÕODQDQ� SD]DUODPD� LOLúNLOHULQLQ� GH÷LúNHQOHUH��VHPEROOHUH� YH� PDWHPDWLN� WHULPOHUH� G|Q�ú�P�Q�� NDSVDU�� %X� GXUXP�� EHOOL�\RUXPODUÕQ� YH\D� YDUVD\ÕPODUÕQ� ELU� PDQWÕN� LoHULVLQGH� NDEXO� HGLOPHVL\OH�LOLúNLOLGLU��*HQHOOLNOH��SD]DUODPD�PRGHOOHUL�NDUDU�V�UHFL�LoHULVLQGH�JHOLúWLULOLU���
3D]DUODPD� PRGHOOHUL�� SD]DUODPD� IRQNVL\RQODUÕQÕQ� ELUELUOHUL\OH�LOLúNLOHULQL� WDQÕPODU�� 3D]DUODPD� PRGHOLQLQ� DPDFÕ�� SD]DUODPD� JLUGL�
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���.$95$0�2/$5$.�<$3,6$/�(ùø7/ø.�02'(/ø�
<(0� WHPHOOHULQL�� ��� \ÕO� |QFH� &KLFDJR� hQLYHUVLWHVLQGHQ� EL\RORJ�6HZDOO�:ULJW� WDUDIÕQGDQ�EXOXQDQ�\RO�DQDOL]LQGHQ��SDWK�DQDO\VLV��DOÕU��6HZDOO�GR÷UXVDO� �OLQHHU�� LOLúNLOHULQ� \RO� �SDWK�� YH� \RO� NDWVD\ÕVÕ� �SDWK� FRHIILFLHQW�� LOH�WHPVLO� HGLOHELOHFH÷LQL� J|VWHUPLúWLU�� )DNDW� EX� ILNULQ� LNL� WHPHO� QRNVDQÕ� YDUGÕ��%XQODU��+8,����������
x 9DUVD\ÕODQ� QHGHQVHO� LOLúNL� \DSÕVÕQÕQ� \DQL� WHRULN� YDUVD\ÕPÕQ�GHQH\VHO� YHULOHU� LOH� X\XPOXOX÷XQXQ� LVWDWLVWLNVHO� RODUDN� WHVSLW�HGLOPHPHVL��
x 1HGHQVHO� LGGLDODU� LOH� RODVÕOÕN� GD÷ÕOÕPÕ� DUDVÕQGDNL� LOLúNLQLQ�DoÕNODQPDVÕQGDNL�HNVLNOLNOHUGL��
<(0�� ELUGHQ� ID]OD� UHJUHV\RQ� DQDOL]LQL� ELU� DUDGD� \DSDQ� JHQHO�UHJUHV\RQ� DQDOL]LQLQ� ELU� X]DQWÕVÕ� ROXS� JHOHQHNVHO� PRGHOOHULQ� WHVWLQGH�NXOODQÕODELOPHNWHGLU�� )DNDW� IDUNOÕ� RODUDN� GDKD� NDUPDúÕN� LOLúNLOHULQ� RUWD\D�oÕNWÕ÷Õ�GXUXPODUGD�GD� �GR÷UXOD\ÕFÕ� IDNW|U� DQDOL]L�� ]DPDQ� VHULOHUL� YE���\DUDUOÕ�RODQ�ELU�PHWRWWXU��,1)250$7,21�7(&+12/2*<�6(59,&(6���������øOJL�DODQÕ�JL]LO�GH÷LúNHQOHU�WDUDIÕQGDQ�WHPVLO�HGLOHQ�WHRULN�\DSÕODUGÕU��7HPHO�RODUDN�IDNW|U� DQDOL]L� YH� UHJUHV\RQ� DQDOL]LQLQ� ELUOHúLPLGLU�� 7HRULN� \DSÕ\D� J|UH�ROXúWXUXODQ� WDKPLQL� NRYDU\DQV� PDWULVLQLQ� J|]OHQHQ� YHULOHULQ� NRYDU\DQV�PDWULVLQH� X\JXQOX÷XQX� LUGHOHU� �+2;� DQG� %(&+*(5�� ������� <(0��UHJUHV\RQ�DQDOL]LQH�GDKD�oRN�EHQ]HPHNOH�ELUOLNWH��HWNLOHúLPOHUL�PRGHOOH\HQ��GR÷UXVDO� ROPD\DQ� GXUXPODUOD� EDúHGHELOHQ�� ED÷ÕPVÕ]� GH÷LúNHQOHU� DUDVÕ�NRUHODV\RQD� L]LQ� YHUHQ�� |Oo�P� KDWDODUÕQÕ� PRGHOH� GDKLO� HGHQ�� DUDODUÕQGD�NRUHODV\RQ� RODQ� |Oo�P� KDWDODUÕQÕ� GLNNDWH� DODQ� YH� KHU� ELUL� ELUGHQ� ID]OD�J|]OHQHQ� GH÷LúNHQOH� |Oo�OHQ� oRNOX� ED÷ÕPVÕ]� YH� ED÷ÕPOÕ� JL]LO� GH÷LúNHQOHU�DUDVÕ� LOLúNLOHUL�RUWD\D�NR\DQ�YH� WHVW�HGHQ�oRN�J�oO��ELU� LVWDWLVWLNVHO� WHNQLNWLU��%LUoRN� oRN� GH÷LúNHQOL� LVWDWLVWLN� \|QWHPOHUL� DoÕNOD\ÕFÕ� �H[SORUDWRU\�� |]HOOLN�
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WDúÕUNHQ�<(0�� GR÷UXOD\ÕFÕ� �FRQILUPDWRU\�� ELU� \DSÕ� DU]� HGHU�� %X� GD� KLSRWH]�WHVWLQGH� <(0¶LQ� �VW�Q� WDUDIÕQÕ� RUWD\D� NR\DU�� $\QÕ� ]DPDQGD� GL÷HU� oRN�GH÷LúNHQOL� LVWDWLVWLN� W�UOHUL� KDWD� |Oo�POHULQL� �PHDVXUHPHQW� HUURU�� WD\LQ�HGHPH]� YH� EXQX� G�]HOWHPH]NHQ� <(0� KHPHQ� KHPHQ� E�W�Q� |Oo�P�SDUDPHWUHOHULQL� LúOHPH� GkKLO� HGHU� YH� VRQXFX� EXQD� J|UH� JHUoHNOHúWLULU��$1'(5621���������<(0��o�IDUNOÕ�\DNODúÕPÕ�LoHULU��%XQODU��
���7DP�PDQDVÕ\OD�GR÷UXOD\ÕFÕ�\DNODúÕP��*|]OHP�VRQXFX�HOGH�HGLOHQ�YHULOHULQ� YDU\DQV�NRYDU\DQV� PDWULVOHULQLQ� DUDúWÕUPDFÕ� WDUDIÕQGDQ� ROXúWXUXODQ�\DSÕVDO� PRGHOLQ� YDU\DQV�NRYDU\DQV� PDWULVOHUL� LOH� X\XPXQXQ� <(0� X\XP�L\LOL÷L�WHVWL�NXOODQÕODUDN�|Oo�OPHVL�DQODPÕQD�JHOLU��)DNDW�WHVW�HGLOPH\HQ�GL÷HU�ED]Õ�PRGHOOHUGH�DUDúWÕUPDFÕQÕQ�X\XP�L\LOL÷LQL�|OoW�÷��PRGHO�NDGDU�L\L�X\XP�J|VWHUHELOLU�� %X� \DNODúÕPGD� DUDúWÕUPDFÕ� VDGHFH� NXUGX÷X� PRGHOLQ�GR÷UXODQDPD]�ROPDGÕ÷ÕQÕ�LVSDWODPÕú�ROXU��
��� $OWHUQDWLI� PRGHO� \DNODúÕPÕ�� %X� \DNODúÕPGD� ELUGHQ� ID]OD� PRGHO�KDQJLVLQLQ� J|]OHQHQ� YHULOHUH� GDKD� L\L� X\XP� VD÷OD\DFD÷Õ� DoÕVÕQGDQ�GH÷HUOHQGLULOLU�� %X� \DNODúÕPÕQ� VÕQÕUOÕOÕ÷Õ� OLWHUDW�UGHNL� |]HO� NRQXODUGD� JHUoHN�KD\DWWDNL�ROD\ODUÕ�\DQVÕWDQ�ELUGHQ�ID]OD�PRGHO�EXOPDQÕQ�]RUOX÷XGXU���
��� 0RGHO� JHOLúWLUPH� \DNODúÕPÕ�� 3UDWLNWH� oR÷X� <(0� EX� \DNODúÕPÕ�NXOODQÕU��$UDúWÕUPDFÕ�<(0¶L�NXOODQDUDN�ELU�PRGHOL�WHVW�HGLS�PRGHOLQ�\HWHUVL]�ROGX÷XQX� WHVSLW� HGHUVH� <(0� GH÷LúLNOLN� LQGLVOHULQL� �PRGLILFDWLRQ� LQGLFHV���<(0� SURJUDPODUÕ� WDUDIÕQGDQ� PRGHOGH� \DSÕOPDVÕ� |QHULOHQ� GH÷LúLNOLNOHU��NXOODQDUDN�PRGHOGH� IDUNOÕOÕNODUD� JLGHU� YH� L\LOLN� X\XPXQX� VD÷ODPD\D� oDOÕúÕU��%X� \DNODúÕPÕQ� GH]DYDQWDMÕ� X\XP� VD÷OD\DQ� PRGHOLQ� NDUDUOÕ� ROPDPDVÕ� \DQL�HOGH� HGLOHFHN� \HQL� YHULOHUH� X\PDPD� RODVÕOÕ÷ÕGÕU�� %X� GH]DYDQWDMÕ� \RN� HWPHN�LoLQ�oDSUD]�JHoHUOLOLN��FURVV�YDOLGDWLRQ��VWUDWHMLVL�NXOODQÕOÕU��<DQL�PRGHO�IDUNOÕ�LNL�JUXS��]HULQGH�D\UÕ�D\UÕ�WHVW�HGLOLU��
.ÕVDFD� <(0�� IDNW|U� DQDOL]L�� UHJUHV\RQ� DQDOL]L�� NRYDU\DQV� DQDOL]L��NRUHODV\RQ� DQDOL]L� YE�� GL÷HU� oRN� GH÷LúNHQOL� LVWDWLVWLNOHULQ� NDUPDVÕ� RODQ� YH�EXQODUÕ�ELUOHúWLUHQ�ELU�PHWRWWXU��*$5621���������
����<$3,6$/�(ùø7/ø.�02'(/ø1ø1�*g67(5ø0�0$75ø6ø��� 9(�ù(./ø�
<(0� ELUNDo� GH÷LúLN� LVWDWLVWLNVHO� \DNODúÕPÕ� ELUOHúWLUHQ� YH\D� EX�\DNODúÕPODUÕ� WHPVLO� HGHQ� ELU� LVWDWLVWLNVHO� PHWRWWXU�� <(0�� 8SSVDOD�hQLYHUVLWHVL¶QGHQ� .DUO� -|UHVNRJ� WDUDIÕQGDQ� SRS�OHU� HGLOHQ� YH� HQ� oRN�NXOODQÕODQ�DúD÷ÕGDNL�PDWULV�HúLWOL÷L�oHUoHYHVLQGH�ELOLQLU��5,*'21���������
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)DNDW�X\JXODPDGD�EX�PDWULV�HúLWOL÷LQGHQ�oRN�DúD÷ÕGDNL�JLEL�JUDILNVHO�RODUDN� WHPVLO� HGLOLU��$úD÷ÕGD�<(0¶LQ� ELOHúHQOHULQLQ� DoÕNODPDVÕ� DOW� EDúOÕNODU�KDOLQGH�YHULOPHNWHGLU��
�ùHNLO����<DSÕVDO�(úLWOLN�0RGHOL��

�����*L]LO�<DSÕ��/DWHQW�&RQVWUXFW��
<(0¶GH�LOJL�NRQXVX�RODQ�DQDKWDU�GH÷LúNHQOHUGHQ��JL]LO�GH÷LúNHQOHU��ROXúPXú�\DSÕ\D�³*L]LO�<DSÕ´�GHQLU��3VLNRORMLGHNL�]HNk�YH�GDYUDQÕú�JLEL�VR\XW�NDYUDPODU�JL]LO�GH÷LúNHQOHUH�|UQHN�RODUDN�YHULOHELOLU��*L]LO�GH÷LúNHQOHU��ODWHQW�YDULDEOHV��GR÷UXGDQ�J|]OHQHELOHQ�GH÷LúNHQOHU� �PDQLIHVW�YDULDEOHV�� LQGLFDWRU��DUDFÕOÕ÷Õ\OD� |Oo�OHELOLU�� <(0�� LNL� WLS� JL]LO� GH÷LúNHQ� W�U�� LoHULU�� LoVHO��HQGRJHQRXV�� YH� GÕúVDO� �H[RJHQRXV�� JL]LO� GH÷LúNHQOHU�� %X� LNL� W�U� GH÷LúNHQ�PRGHO� LoLQGHNL� JL]LO� \DSÕGD� ED÷ÕPOÕ� YH\D� ED÷ÕPVÕ]� GH÷LúNHQ� ROPD�GXUXPODUÕQD� J|UH� D\UÕOÕUODU�� 'ÕúVDO� JL]LO� GH÷LúNHQOHU� JL]LO� \DSÕGD� ED÷ÕPVÕ]�GH÷LúNHQ� GXUXPXQGDGÕUODU�� \DQL� úHNLO� LWLEDUL\OH� EXQODUD� GL÷HU� JL]LO�GH÷LúNHQOHUGHQ� \RO� RNODUÕ� JHOPH]� DPD� EX� GÕúVDO� JL]LO� GH÷LúNHQOHUGHQ� GL÷HU�GH÷LúNHQOHUH� \RO� RNODUÕ� JLGHU�� <DQL� EXQODU� LoVHO� JL]LO� GH÷LúNHQOHULQ� WDKPLQ�HGLFLVL� GXUXPXQGDGÕUODU�� %D]Õ� JL]LO� GH÷LúNHQOHU� GL÷HU� JL]LO� GH÷LúNHQOHULQ�WDKPLQ�HGLFLVL�GXUXPXQGD\NHQ�D\QÕ� ]DPDQGD�GL÷HU�ELU�JL]LO� GH÷LúNHQH�J|UH�GH� WDKPLQ� HGLOHQ� GH÷LúNHQ� GXUXPXQGD� RODELOLUOHU�� GROD\ÕVÕ\OD� KHP� ED÷ÕPOÕ�KHP�GH�ED÷ÕPVÕ]�JL]LO�GH÷LúNHQ�|]HOOL÷L�LoHUHELOLUOHU��%X�W�U�JL]LO�GH÷LúNHQOHU�NHVLQOLNOH� GÕúVDO� JL]LO� GH÷LúNHQ� RODPD]ODU�� o�QN�� GÕúVDO� JL]LO� GH÷LúNHQOHU�VDGHFH� ED÷ÕPVÕ]� GH÷LúNHQ� SR]LV\RQXQGD� RODELOLUOHU� YH� RQODUD� GR÷UX� KLoELU�]DPDQ� \RO� RNODUÕ� JHOPH]� WDP� WHUVLQH� EX� WLS� GH÷LúNHQOHUGHQ� GL÷HUOHULQH� \RO�RNODUÕ�oÕNDU��+HP�ED÷ÕPOÕ�KHP�GH�ED÷ÕPVÕ]�GH÷LúNHQ�|]HOOL÷L�J|VWHUHQ�JL]LO�GH÷LúNHQOHU�GH�LoVHO�JL]LO�GH÷LúNHQOHU�RODUDN�DGODQGÕUÕOÕUODU��)DNDW�GÕúVDO�JL]LO�



$<<,/',=�±�&(1*ø=���

��

�����

GH÷LúNHQOHUH� LNL� EDúOÕ� \RO� RNX� JHOHELOLU�� ELU� EDúND� GH\LúOH� GL÷HU� ELU� JL]LO�GH÷LúNHQOH� DUDVÕQGD� NRYDU\DQV� RODELOLU�� 'ÕúVDO� JL]LO� GH÷LúNHQOHU� NVL� � � LOH�J|VWHULOLUNHQ�LoVHO�JL]LO�GH÷LúNHQOHU�GH�HWD�� � LOH�J|VWHULOLU��*L]LO�GH÷LúNHQOHU�RYDO� LoLQGH� J|VWHULOLUNHQ� J|]OHQHQ� GH÷LúNHQOHU� NDUH� YH\D� GLNG|UWJHQ� LoLQGH�LIDGH� HGLOLU�� 'ÕúVDO� JL]LO� GH÷LúNHQOHUGH� |Oo�P� KDWDVÕ� ROPD]�� d�QN�� KLoELU�]DPDQ� ED÷ÕPOÕ� GH÷LúNHQ� GXUXPXQGD� GH÷LOOHUGLU�� øNL� JL]LO� GH÷LúNHQ� DUDVÕQGD�NRYDU\DQVÕQ� ROPDVÕ� EXQODUÕQ� ELU� YH\D� GDKD� oRN� J|]OHQHQ� GH÷LúNHQOHULQLQ�NRUHODV\RQ�LoLQGH�ROGXNODUÕQÕ�J|VWHULU��+2;�DQG�%(&+*(5��������ùHNLO�����
�����<DSÕVDO�0RGHO�YH�<DSÕVDO�+DWD�
<(0¶GH�\DSÕVDO�PRGHO�JL]LO�GH÷LúNHQOHU�DUDVÕQGDNL�LOLúNL\L�LoHULU��%X�LOLúNL� WHPHO� RODUDN� GR÷UXVDOGÕU�� )DNDW� <(0� VLVWHPL�� GR÷UXVDO� ROPD\DQ�LOLúNLOHUL� GH� PRGHOH� NDWPD\D� HOYHULúOLGLU�� %X� W�U� LOLúNLOHU� PRGHOGH� LNL� EDúOÕ�RNOD� J|VWHULOLU� YH� GH÷LúNHQOHU� DUDVÕ� NRYDU\DQVÕ� LIDGH� HGHU� �PRGHO� WDUDIÕQGDQ�DoÕNODQDPD\DQ�SD\ODúÕODQ�YDU\DQV���<(0¶GH�GÕúVDO�JL]LO�GH÷LúNHQOHU�DUDVÕQGD�NRYDU\DQVD� L]LQ� YHULOLU� YH� SKL� � � LúDUHWL\OH� J|VWHULOLU�� %X� GÕúVDO� JL]LO�GH÷LúNHQOHULQ� PRGHO� GÕúÕQGDNL� JHQHO� WDKPLQ� HGLFLOHULQGHQ� ND\QDNODQDQ� ELU�GXUXPGXU�� ùHNLO� �¶GH� J|U�OG�÷�� JLEL� GÕúVDO� JL]LO� GH÷LúNHQLQ� LoVHO� JL]LO�GH÷LúNHQ��]HULQGHNL�\RO�NDWVD\ÕVÕ�JDPD�� � LúDUHWL\OH�J|VWHULOLUNHQ�LoVHO�JL]LO�GH÷LúNHQOHULQ� NHQGL� DUDODUÕQGDNL� \RO� NDWVD\ÕODUÕ� EHWD� � � LOH� J|VWHULOLU� �<8���������
6WDQGDUGL]H� \RO� NDWVD\ÕVÕ�� 6WDQGDUGL]H� ROPXú� YHULOHU� �NRUHODV\RQ�YH\D� NRYDU\DQV� PDWULVL�� �]HULQGHQ� KHVDSODQDQ� UHJUHV\RQ� NDWVD\ÕODUÕGÕU��%D÷ÕPVÕ]� GH÷LúNHQLQ� ED÷ÕPOÕ� GH÷LúNHQ� �]HULQGHNL� J|UHFHOL� HWNLVLQL� J|VWHULU��gUQH÷LQ� ELU� \RO� NDWVD\ÕVÕQÕQ� VWDQGDUGL]H� GH÷HULQLQ� �� oÕNPDVÕ� ED÷ÕPVÕ]�GH÷LúNHQGHNL� �� VWDQGDUW� ELULPOLN� ELU� DUWÕúÕQ� ED÷ÕPOÕ� GH÷LúNHQ� �]HULQGH� ��VWDQGDUW� ELULPOLN� ELU� DUWÕú� PH\GDQD� JHWLUHFH÷LQL� J|VWHULU�� <RO� NDWVD\ÕODUÕQÕQ�DQODPOÕOÕ÷ÕQD�LOLúNLQ�RODUDN�NULWLN�GH÷HU�]�!�����LVH������DQODPOÕOÕN�G�]H\LQGH�UHJUHV\RQ�NDWVD\ÕODUÕ�DQODPOÕGÕU��
6WDQGDUGL]H� ROPDPÕú� \RO� NDWVD\ÕVÕ�� +DP� YHULOHU� YH\D� NRYDU\DQV�PDWULVOHUL� �]HULQGHQ� KHVDSODQÕU�� )DUNOÕ� YDU\DQVODUD� VDKLS� IDUNOÕ� JUXSODUÕQ�NDUúÕODúWÕUÕOPDVÕQGD� NXOODQÕOÕU�� $\QÕ� GH÷HUH� VDKLS� VWDQGDUGL]H� ROPDPÕú� LNL�UHJUHV\RQ� �\RO�� NDWVD\ÕVÕ� JHUoHN� HWNL� EDNÕPÕQGDQ� D\QÕGÕU�� 6WDQGDUGL]H�ROPDPÕú�\RO�NDWVD\ÕVÕ�GH÷HUOHULQLQ�DQODPOÕOÕ÷Õ� VWDQGDUGL]H�\RO�NDWVD\ÕODUÕQÕQ�DQODPOÕOÕ÷Õ�JLEL�|Oo�O�U��*$5621���������
<(0¶GH� GÕúVDO� JL]LO� GH÷LúNHQOHULQ� LoVHO� JL]LO� GH÷LúNHQOHUL� WDKPLQ�HWPHVL�NXVXUVX]�GH÷LOGLU�YH�EX�LoVHO�JL]LO�GH÷LúNHQOHU��]HULQGH�\DSÕVDO�KDWDQÕQ�ROXúPDVÕQD� QHGHQ� ROXU�� <DSÕVDO� KDWD� J|]OHQHQ� GH÷LúNHQOHUGHNL� |Oo�P�KDWDODUÕQÕQ� D\QÕVÕGÕU�� WHN� IDUNÕ� JL]LO� GH÷LúNHQOHU� DUDVÕQGD� ROPDVÕGÕU�� øoVHO�GH÷LúNHQOHUH� RNOD� \|QHOHQ� ]HWD� � � NDUDNWHUL\OH� LIDGH� HGLOLU�� 7XWDUOÕ� ELU�SDUDPHWUH�WDKPLQL�LoLQ�EX�\DSÕVDO�KDWDODUÕQ�GÕúVDO�JL]LO�GH÷LúNHQOHUOH�LOLúNLVL]�ROPDVÕ� JHUHNPHNWHGLU�� 'L÷HU� WDUDIWDQ� \DSÕVDO� KDWDODU� GL÷HU� \DSÕVDO� KDWDODUOD�LOLúNLOL�RODELOLU��%X�LVH�\DSÕVDO�GH÷LúNHQOHULQ�PRGHOGHNL�WDKPLQ�HGLFL�LOLúNLOHU�WDUDIÕQGDQ� DoÕNODQDPD\DQ� RUWDN� SD\ODúÕODQ� ELU� YDU\DQVD� VDKLS� ROGXNODUÕQÕ�J|VWHULU��)/(6+$1'%21(6���������
�
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�����gOo�P�0RGHOL�YH�gOo�P�+DWDVÕ�
<(0¶GH�KHU�ELU�JL]LO�GH÷LúNHQ�oRNOX�|Oo�POHUOH� LOLúNLOHQGLULOPLúWLU��*L]LO� GH÷LúNHQOHU� J|]OHQHQ� GH÷LúNHQOHUH� IDNW|U� DQDOL]L� PHWRGX\OD� ED÷OÕGÕU��%LOLQGL÷L� JLEL� IDNW|U� DQDOL]L�� GH÷LúNHQOHU� DUDVÕQGDNL� LOLúNLOHUL� LQFHOH\HUHN� EX�GH÷LúNHQOHULQ�RUWDN�RODUDN�DoÕNODGÕNODUÕ�IDNW|U�DGOÕ�|]HW�GH÷LúNHQOHUL�EXOPD\D�\DUD\DQ� ELU� PHWRWWXU�� <(0¶GH� J|]OHQHQ� GH÷LúNHQOHU� YDVÕWDVÕ\OD� JL]LO�GH÷LúNHQOHU� |Oo�OHELOGL÷LQGHQ� GROD\Õ� J|]OHQHQ� GH÷LúNHQOHULQ� JL]LO�GH÷LúNHQOHUL� QH� NDGDU� DoÕNOD\DELOGLNOHUL� |QHPOL� ELU� NRQX� RODUDN� RUWD\D�oÕNPDNWDGÕU��$oÕNOD\ÕFÕ�IDNW|U�DQDOL]L��H[SODQDWRU\�IDFWRU�DQDO\VLV���<(0¶GH�NXOODQÕOPD]�� EXQXQ� \HULQH� GR÷UXOD\ÕFÕ� IDNW|U� DQDOL]L� �FRQILUPDWRU\� IDFWRU�DQDO\VLV�� WHUFLK� HGLOLU�� +HU� ELU� JL]LO� GH÷LúNHQLQ� NHQGLVLQLQ� |Oo�P�QH� NDWNÕ�VD÷OD\DQ� J|]OHQHQ� GH÷LúNHQOHU� WDUDIÕQGDQ� QH� NDGDU� YH� QH� GR÷UXOXNWD�DoÕNODQGÕ÷Õ�<(0� WDUDIÕQGDQ�GLNNDWH� DOÕQDQ�ELU� KXVXVWXU��*L]LO� GH÷LúNHQOHUOH�EX� JL]LO� GH÷LúNHQOHULQ� J|]OHQHQ� GH÷LúNHQOHUL� DUDVÕQGDNL� LOLúNLOHUH� ³|Oo�P�PRGHOL´� GHQLU� YH� GR÷UXOD\ÕFÕ� IDNW|U� DQDOL]L� \DUGÕPÕ\OD� <(0¶H� GkKLO� HGLOLU��+HU�ELU�J|]OHQHQ�GH÷LúNHQ�DQFDN�ELU�JL]LO�GH÷LúNHQLQ�DoÕNOD\ÕFÕVÕ�GXUXPXQGD�RODELOLU��gOo�P�PRGHOLQGH�GÕúVDO�JL]LO�GH÷LúNHQOHULQ�J|]OHQHQ�GH÷LúNHQOHUL�;��LoVHO� JL]LO� GH÷LúNHQOHULQ� J|]OHQHQ� GH÷LúNHQOHUL� LVH� <� KDUIL\OH� J|VWHULOLU��38*(6(.�YG����������
gOo�P� PRGHOLQGH� JL]LO� GH÷LúNHQOHU� LOH� J|]OHQHQ� GH÷LúNHQOHU�DUDVÕQGDNL� LOLúNL� LUGHOHQLU�� 0RGHO� ELU� E�W�Q� RODUDN� WHVW� HGLOPHGHQ� |QFH�PXWODND� |Oo�P� PRGHOOHULQLQ� GR÷UXOD\ÕFÕ� IDNW|U� DQDOL]L� LOH� NRQWURO� HGLOPHVL�JHUHNLU��'R÷UXOD\ÕFÕ�IDNW|U�DQDOL]L�YDVÕWDVÕ\OD��
x *L]LO� GH÷LúNHQOHU� LOH� EXQODUÕQ� J|]OHQHQ� GH÷LúNHQOHUL� DUDVÕQGDNL�LOLúNL�EHOLUWLOLU��
x *|]OHQHQ�GH÷LúNHQOHULQ�JL]LO�GH÷LúNHQOHUL�JHUoHNWH�QH�NDGDU�GR÷UX�ELU�úHNLOGH�|OoW�÷��J|]OHPOHQLU��
x +DQJL�J|]OHQHQ�GH÷LúNHQLQ� LOJLOL�JL]LO�GH÷LúNHQL�GDKD� L\L�|OoW�÷��WHVSLW�HGLOLU��
*L]LO� GH÷LúNHQOHU� LOH� J|]OHQHQ� GH÷LúNHQOHU� DUDVÕQGDNL� LOLúNL� IDNW|U�\�NOHUL\OH� WDULI� HGLOLU�� %X� IDNW|U� \�NOHUL� J|]OHQHQ� GH÷LúNHQOHULQ� JL]LO�GH÷LúNHQOHUL� |OoHELOPH� \HWHQH÷L� KDNNÕQGD� ELOJL� YHULU� YH� ELU� JHoHUOLOLN�NDWVD\ÕVÕ� J|UHYLQL� J|U�U� �IDNW|U� \�NOHULQLQ� NDUHVL� LOH� |Oo�P�KDWDVÕQÕQ� NDUHVL�WRSODPÕ�IDNW|U�DQDOL]LQGH�ROGX÷X�JLEL��¶H�HúLWWLU���
gOo�P� KDWDVÕ�� J|]OHQHQ� GH÷LúNHQLQ� QH� NDGDUOÕN� ELU� NÕVPÕQÕQ� JL]LO�GH÷LúNHQ� WDUDIÕQGDQ� DoÕNODQDPDGÕ÷Õ� KDNNÕQGD� ELOJL� YHULU� YH� J�YHQLUOLOLN�|Oo�V�� RODUDN� NXOODQÕOÕU� �|Oo�P� KDWDVÕQÕQ� G�ú�N� oÕNPDVÕ� LVWHQLU���$1'(5621���������
gOo�P� KDWDVÕ�� ELU� JL]LO� GH÷LúNHQLQ� J|]OHQHQ� GH÷LúNHQL� �]HULQGHNL�DoÕNOD\DPDGÕ÷Õ� YDU\DQVÕ� EHOLUWLU�� <(0�� |Oo�P� KDWDODUÕQÕ� GLNNDWH� DODUDN� YH�EXQODUÕ� PRGHOGH� J|VWHUHUHN� VRQXFD� YDUÕU�� *L]LO� GH÷LúNHQOHUL� |OoPHN� LoLQ�NXOODQÕODQ� J|]OHQHQ� GH÷LúNHQOHU� JHUHN� JHoHUOLOLN�� J�YHQLUOLOLN� YH� JHUHNVH�|UQHN� E�\�NO�÷�QGHQ� ND\QDNODQDQ� VRUXQODU� QHGHQL\OH� KDWD� LoHUHELOLUOHU��5HJUHV\RQ� DQDOL]LQGH� EX� KDWD� WHULPOHUL� |Oo�PH� GkKLO� HGLOHPH]� IDNDW� <(0�
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GR÷UXOD\ÕFÕ� IDNW|U� DQDOL]L� YDVÕWDVÕ\OD� EX� KDWD� WHULPOHULQL� EHOLUOHU� YH�PRGHOH�GkKLO�HGHU��'ÕúVDO�JL]LO�GH÷LúNHQOHUH�DLW�J|]OHQHQ�GH÷LúNHQOHULQ�|Oo�P�KDWDODUÕ�GHOWD� � � LúDUHWL\OH� J|VWHULOLUNHQ� LoVHO� JL]LO� GH÷LúNHQOHUH� DLW� J|]OHQHQ�GH÷LúNHQOHULQ� |Oo�P� KDWDODUÕ� HSVLORQ� � � LOH� LIDGH� HGLOLU�� gOo�P� KDWDODUÕQÕQ�E�\�N� ROPDVÕ� UHJUHV\RQ� NDWVD\ÕODUÕQÕQ� J�YHQLUOLOL÷LQL� D]DOWÕU�� %LU� JL]LO�GH÷LúNHQLQ� VDGHFH� ELU� J|]OHQHQ� GH÷LúNHQL� YDUVD� EX� GXUXPGD� |Oo�P� KDWDVÕ�PRGHOOHQHPH]����NDEXO�HGLOLU��%LU�J|]OHQHQ�GH÷LúNHQLQ�DUWÕN�GH÷HULQL�ELOPHN�GL÷HU�ELU�J|]OHQHQ�GH÷LúNHQLQ�DUWÕN�GH÷HULQL�ELOPH\H�\DUGÕP�HGL\RUVD�EX�DUWÕN�GH÷HUOHUL�WHPVLO�HGHQ�|Oo�P�KDWDODUÕ�DUDVÕ�NRUHODV\RQ�YDUGÕU��0HVHOk��WRSOXP�WDUDIÕQGDQ�JHQHO�NDEXO�J|UP�ú�ELU�VRUX\D�DOÕQDQ�FHYDS�\LQH�WRSOXP�WDUDIÕQGDQ�JHQHO� NDEXO� J|UP�ú� EHQ]HU� ELU� VRUX\D� DOÕQDFDN� FHYDEÕQ� WDKPLQ� HGLOPHVLQL�NROD\ODúWÕUÕU�� %X� GXUXPGD� |Oo�P� KDWDODUÕ� DUDVÕQGD� NRUHODV\RQ� YDUGÕU� GHQLOLU��*$5621���������
�
���<$3,6$/�(ùø7/ø.�02'(/ø1ø1�g=(//ø./(5ø�
*HQHO� LWLEDUL\OH� EDNÕOGÕ÷ÕQGD� <(0�� ED]Õ� JHQHO� NDUDNWHULVWLNOHUH�VDKLSWLU��.ÕVDFD�EXQODU��6)68���������
x +LSRWH]OHUGHNL� LOLúNLOHUGHQ� ND\QDNODQDQ� |Oo�P� KDWDODUÕQÕQ�HWNLOHULQL� NRQWURO� DOWÕQD� DODUDN� WHRULN� PRGHOGHNL� UHJUHV\RQ�NDWVD\ÕODUÕQÕQ�|Oo�P�QH�RODQDN�VD÷ODU��
x 'HQH\�VRQXFX�HOGH�HGLOHQ�YHULOHUOH� WHRULN�PRGHOLQ�X\JXQOX÷XQXQ�ELU�E�W�Q�RODUDN�WHVW�HGLOPHVL�P�PN�QG�U��
x gOo�P�KDWDODUÕ\OD�LOJLOL�IDUNOÕ�WDKPLQOHUL�WHVW�HWPH�LPNDQÕ�VD÷ODU��
x )DUNOÕ� IDNW|U� \DSÕODUÕ� WHVW� HGLOHELOLU� YH� IDUNOÕ� JUXSODUOD�NDUúÕODúWÕUPD� \DSÕODELOLU�� %X� úHNLOGH� GH÷LúLN� WHRULN� PRGHOOHUL�GHQHPH�YH�EXQODUGDQ�KDQJLVLQLQ�HOGH�HGLOHQ�YHULOHUH�GDKD�X\JXQ�ROGX÷XQX�EHOLUOHPH�IÕUVDWÕ�YHULU��
x 'L÷HU� PHWRWODUÕQ� \DSDPDGÕ÷Õ� D\QÕ� DQGD� oRN� ID]OD� UHJUHV\RQ�DQDOL]LQL�ELU�oDWÕ�DOWÕQGD�ELUOHúWLUHELOLU��
x <(0� VWDQGDUW� ROPD\DQ� PRGHOOHULQ� WHVWLQH� LPNkQ� WDQÕU�� =DPDQ�VHULOHUL�DQDOL]LQGH�ROGX÷X�JLEL�|Oo�P�KDWDODUÕQÕQ�RWRNRUHOD\RQXQD�L]LQ�YHUHUHN�WHVW�HGHELOLU��
x *L]LO�GH÷LúNHQOHULQ�DUDVÕQGDNL�LOLúNLOHUL�EHOLUOHPH\H�LPNkQ�YHULU��
x 'H÷LúNHQOHU� DUDVÕ� GROD\OÕ� YH� GROD\VÕ]� HWNLOHUL� YH� WRSODP� HWNL\L�J|VWHULU��
x +HU�ELU�JL]LO�GH÷LúNHQH�ELUGHQ�ID]OD�J|]OHQHQ�GH÷LúNHQ�DWD\DUDN�YH�J�YHQLUOLOL÷L�WHVW�HGHUHN�D\QÕ�]DPDQGD�GR÷UXOD\ÕFÕ�IDNW|U�DQDOL]LQL�NXOODQDUDN�|Oo�P�KDWDVÕQÕ�PLQLPL]H�HGHU��
x 0RGHOLQ�GDKD�L\L�DQODúÕOPDVÕQÕ�VD÷OD\DQ�JUDILNVHO�DUD�\�]��YDUGÕU��
x 0RGHOL� \DOQÕ]FD� NDWVD\ÕODU� DUDFÕOÕ÷Õ\OD� WHVW� HWPHNOH� NDOPD\ÕS��PRGHOL�ELU�E�W�Q�RODUDN�WHVW�HGHFHN�GRQDQÕPD�VDKLSWLU��
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x 6HEHS�VRQXo� LOLúNLOHUL� DUDVÕQD� JLUHQ� DUDEXOXFX� GH÷LúNHQOHUL�DoÕNOD\DELOPH�|]HOOL÷L�YDUGÕU��
�
���<$3,6$/�(ùø7/ø.�02'(/ø1ø1�9$56$<,0/$5,�
<(0��GL÷HU�ELUoRN� LVWDWLVWLN� WHVWLQGH�ROGX÷X�JLEL�ED]Õ�YDUVD\ÕPODUD�GD\DQÕU��)DNDW�X\JXODPDGD�EX�YDUVD\ÕPODUÕQ�KHSVLQLQ�NDUúÕODQGÕ÷ÕQÕ�J|UPHN�]RUGXU��%XQODU��
x 9HULOHU�V�UHNOL�YH�QRUPDO�GD÷ÕOÕP�J|VWHUPHOLGLU��+HU�ELU�J|]OHQHQ�GH÷LúNHQ� GL÷HU� J|]OHQHQ� GH÷LúNHQOHULQ� KHU� ELU� GH÷HULQGH� QRUPDO�GD÷ÕOÕP� J|VWHUPHOLGLU�� dRN� GH÷LúNHQOL� QRUPDO� GD÷ÕOÕPGDQ��PXOWLYDULDWH�QRUPDOLW\��XIDN�VDSPDODU�ROVD�ELOH�EX�GXUXP�NL�NDUH�GH÷HULQLQ� E�\�N� oÕNPDVÕQD� YH� DQODPOÕ� ROPDVÕQD� QHGHQ� RODFDNWÕU��GROD\ÕVÕ\OD� PRGHO� GR÷UX� ROVD� ELOH� UHGGHGLOHFHNWLU�� $\UÕFD� GL÷HU�X\XPOXOXN� LQGHNVOHULQLQ� GH� \DQOÕú� VRQXoODU� YHUPHVLQH� QHGHQ�RODFDNWÕU�� %XQXQ� \DQÕ� VÕUD� oRN� GH÷LúNHQOL� QRUPDO� GD÷ÕOÕP�ROPDGÕ÷ÕQGD�PRGHOGHNL�|Oo�P�KDWDODUÕ�QRUPDOGH�ROPDODUÕ�JHUHNHQ�GH÷HUOHUGHQ� GDKD� G�ú�N� GH÷HUOHU� DODFDN� YH� VRQXo� RODUDN� \RO�NDWVD\ÕODUÕ�ROPDODUÕ�JHUHNHQGHQ�GDKD�ID]OD�DQODPOÕOÕN�GH÷HULQH�YH�J�F�QH� VDKLS� RODFDNODUGÕU�� 2UGLQDO� YH� QRPLQDO� |OoHNOL�GH÷LúNHQOHUOH� PRGHO� NXUPDQÕQ� VRQXFX� EX� NXUDO� LKODO� HGLOHELOLU��dRN�GH÷LúNHQOL�QRUPDO�GD÷ÕOÕP�NXUDOÕ�<(0¶LQ�WHPHO�WDKPLQ�HWPH�\|QWHPOHULQGHQ� ELULVL� RODQ� PDNVLPXP� EHQ]HUOLN� WDKPLQL�\|QWHPLQLQ� �PD[LPXP� OLNHOLKRRG� HVWLPDWLRQ�� HQ� |QHPOL�YDUVD\ÕPÕGÕU� �|]HOOLNOH� LoVHO� JL]LO� GH÷LúNHQOHULQ� oRN� GH÷LúNHQOL�QRUPDO� GD÷ÕOÕPÕQÕ� JHUHNWLULU��� $\UÕFD� <(0¶LQ� EX� YDUVD\ÕPÕ�JHUHNWLUPH\HQ� WDKPLQ� HWPH� \|QWHPOHUL� GH� EXOXQPDNWDGÕU��8\JXODPDGD�VÕNoD�LKODO�HGLOHQ�ELU�YDUVD\ÕPGÕU��
x 7HRULN� \DSÕODU� LoLQ� oRNOX� |Oo�POHU� \DSÕOPDOÕGÕU�� <DQL� KHU� JL]LO�GH÷LúNHQ� ELUGHQ� oRN� �LGHDO� RODUDN� GD� ��� J|]OHQHQ� GH÷LúNHQOH�|Oo�OPHOLGLU�� (÷HU� ELU� IDNW|U� \DOQÕ]FD� ELU� J|]OHQHQ� GH÷LúNHQ�WDUDIÕQGDQ� |Oo�O�UVH� EX� GXUXPGD� |Oo�P� KDWDVÕ� PRGHOOHQHPH]�o�QN�� |Oo�P� KDWDVÕ� WHVSLW� HGLOHPH]�� øNL� J|]OHQHQ� GH÷LúNHQOH�|Oo�OHQ� IDNW|UOHUGH� LVH�G�ú�N�EHOLUOHQPH�VRUXQX�ROXúXU�YH�PRGHO�o|]�OHPH]�� <D\JÕQ� NXOODQÕú� úHNOL� KHU� ELU� IDNW|U� EDúÕQD� HQ� D]� �o�J|]OHQHQ�GH÷LúNHQ�NXOODQPDNWÕU��
x %HQWOHU��&KRX�YH�6WHYHQV¶D�J|UH�<(0¶GH�KHU�SDUDPHWUH�EDúÕQD�HQ�D]ÕQGDQ� ��� |UQHN� E�\�NO�÷�� JHUHNOLGLU�� � /RHKOLQ¶H� J|UH� LVH� �±��JL]LO� GH÷LúNHQLQ� ROGX÷X� GXUXPODUGD� HQ� D]ÕQGDQ� ���� YH� GDKD� L\L�VRQXo� LoLQ� LVH� ���� |UQHN� E�\�NO�÷�� NXOODQÕOPDOÕGÕU�� gUQHN�E�\�NO�÷�Q�Q�N�o�N�ROPDVÕ�<(0�SURJUDPODUÕQÕQ�X\JXQ�VRQXoODU�YHUPHVLQL� HQJHOOH\HFHNWLU� �J|]OHQHQ�GH÷LúNHQOHUH� DLW� HNVL� GH÷HUOL�|Oo�P� KDWDODUÕ�� SDUDPHWUH� WDKPLQOHULQGH� |]HOOLNOH� VWDQGDUW�KDWDODUGD� G�ú�N� GR÷UXOXN� RUDQODUÕ� YE���g]HOOLNOH�<(0�� YHULOHULQ�QRUPDO� GD÷ÕOGÕ÷ÕQÕ� YDUVD\GÕ÷ÕQGDQ� YHULOHULQ� oDUSÕN��WDQÕPODQPDPÕú�YH\D�KHWHURMHQ�ROGX÷X�GXUXPODUGD�GDKD�E�\�N�ELU�
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|UQHN� E�\�NO�÷�Q�� JHUHNWLUPHNWHGLU� �,1)250$7,21�7(&+12/2*<�6(59,&(6���������
x <(0�� J|]OHQHQ� GH÷LúNHQOHU� LOH� JL]LO� GH÷LúNHQOHU� DUDVÕ� YH� JL]LO�GH÷LúNHQOHULQ�NHQGL�DUDVÕQGD�GR÷UXVDO�LOLúNLOHU�ROGX÷XQX�YDUVD\DU��5HJUHV\RQ� DQDOL]LQGH� ROGX÷X� JLEL� RULMLQDO� YHULOHULQ� �VVHO� YH�ORJDULWPLN� G|Q�ú�POHULQL� PRGHOH� HNOHPHN� P�PN�QG�U�� %XQODU�GÕúVDO� JL]LO� GH÷LúNHQOHU� DUDVÕQGDNL� DQDOL]� HGLOHPH\HQ� NRUHODV\RQ�PDQDVÕQD� JHOHQ� oLIW� EDúOÕ� H÷LN� RN� �NRYDU\DQV�� LOH� J|VWHULOHELOLU��/RMLVWLN� UHJUHV\RQGD� ROGX÷X� JLEL� PDNVLPXP� EHQ]HUOLN� WDKPLQ�\|QWHPL�GR÷UXVDOOÕN�YDUVD\ÕPÕQÕ�JHUHNWLUPHPHNWHGLU���
x <(0�� LoVHO� JL]LO� GH÷LúNHQOHULQ� QRUPDO� GD÷ÕOPÕú� ELU� DUWÕNOD��UHVLGXDO�� V�UHNOL� ELU� GD÷ÕOÕP� J|VWHUGL÷LQL� YDUVD\DU�� <(0��DUWÕNODUÕQ� WHN� GH÷LúNHQGH� QRUPDO� GD÷ÕOPDVÕ� YDUVD\ÕPÕ� \HULQH�GH÷LúNHQOHULQ� ELOHúLPLQGH� DUWÕNODUÕQ� QRUPDO� GD÷ÕOGÕ÷ÕQÕ� YDUVD\DU��<(0�� DUDúWÕUPDFÕODUÕ� QRUPDO� RODUDN� GD÷ÕOPD\DQ� GH÷LúNHQOHU� LoLQ�EX� YDUVD\ÕPÕQ� SUDWLNWH� NDUúÕODQDPD\DFD÷ÕQÕ� G�ú�QHUHN� EXQD�DOWHUQDWLI� NDEXOOHQPHOHU� LOHUL� V�UP�úOHUGLU�� 0HVHOk� /LNHUW�|OoH÷LQLQ�NHQGL� LoLQGH� V�UHNOL�GH÷LúNHQOHU��UHWHQ�ELU�|Oo�P�DUDFÕ�ROPDVÕQÕQ�NDEXOOHQLOPHVL�JLEL��
x <(0¶GH� KHU� ELU� HúLWOLN� X\JXQ� ELU� úHNLOGH� EHOLUOHQPLú� ROPDOÕGÕU��%HOLUOHPHQLQ� PDQDVÕ� <(0¶GH� KHU� ELU� SDUDPHWUH� WDKPLQLQGH� HQ�D]ÕQGDQ�ELU�WHN�o|]�P�Q�ROPDVÕGÕU��
x (NVLN�YHULOHULQ�ROPDVÕ�PRGHOLQ� VRQXFXQX�HWNLOH\HFHNWLU��*HQHOGH�YHULOHU� 6366� YH\D�([FHO� JLEL� SURJUDPODUGD� JLULOLU� YH� GDKD� VRQUD�<(0� SURJUDPODUÕQD� DNWDUÕOÕU�� 6366� YH� GL÷HU� SURJUDPODU� HNVLN�YHULOL� |UQH÷LQ� WDPDPÕQÕ� VLOPHN� YH\D� EXQXQ� \HULQH� HNVLN� YHUL\L�RUWDODPD\D� \DNÕQ� ELU� GH÷HUGH� \HULQH� WDKPLQL� GH÷HU� NR\PDN� JLEL�HNVLN�YHULOHUOH�EDú�HGHELOPH�\|QWHPOHULQH�VDKLSWLUOHU��(NVLN�YHULOL�|UQHN�VD\ÕVÕ�W�P�|UQHN�E�\�NO�÷�Q�Q���¶LQGHQ�GDKD�D]�LVH�KHU�QH�NDGDU� PRGHO� |Oo�P�Q�Q� J�F�Q�� D]DOWDFDN� ROVD� GD� |UQHNOHULQ�VLOLQPHVL� X\JXQ� RODELOLU�� )DNDW� EX� VD\Õ� ��¶LQ� �]HULQGH� LVH�PDNVLPXP� EHQ]HUOLN� WDKPLQ� \|QWHPLQLQ� NXOODQÕOPDVÕ� VRUXQX�JLGHUHFHNWLU��
x <(0�DQDOL]L� VRQXFX�ROXPOX�oÕNDUVD�EX�GXUXP� WRSODQDQ�YHULOHULQ�WHRULN� PRGHOL� JHoLFL� RODUDN� GR÷UXODGÕ÷Õ� DQODPÕQD� JHOLU�� $\QÕ�YHULOHUOH�D\QÕ�GR÷UXOXN�RUDQÕQÕ�YH\D�GDKD�L\LVLQL�YHUHQ�PRGHOOHULQ�EXOXQPDVÕ� PXKWHPHOGLU�� 9H\D� LNLQFL� ELU� |UQHN� N�WOHGHQ� DOÕQDQ�YHULOHU�PRGHOL� UHGGHGHELOLU��'ROD\ÕVÕ\OD�<(0�VRQXFX��D\QÕ�GL÷HU�LVWDWLVWLN� PHWRWODUÕQGD� ROGX÷X� JLEL� �UHJUHV\RQ�� $129$�� IDNW|U�YE��� WRSODQDQ� �J|]OHQHQ�� YHULOHU� LoLQ� GR÷UXGXU�� 'ROD\ÕVÕ\OD�<(0¶GH� ³PRGHO� NDEXO� HGLOGL´� LIDGHVL� \DQOÕúWÕU�� � EXQXQ� \HULQH�³PRGHO�UHGGHGLOPHGL´�LIDGHVL�NXOODQÕOPDOÕGÕU��0RGHOH�GkKLO�HGLOHQ�|UQHN� E�\�NO�÷�� DUWWÕNoD� YH\D� oRN� IDUNOÕ� ]DPDQ� YH� IDUNOÕ�GHQHNOHUGHQ�DOÕQDQ�|UQHNOHU�DUWWÕNoD�PRGHOLQ�JHoLFL�NDEXO��JHUoHN�DQODPGD� NDEXO� HGLOPH� VRQXFXQD� GR÷UX� JLGHELOLU�� 'ROD\ÕVÕ\OD�<(0¶GH��PRGHOLQ�YHULOHUH�X\JXQ�RODUDN�JHOLúPHVL�PRGHOLQ�JHoLFL�
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RODUDN� NDEXO� HGLOPHVLQH� QHGHQ� ROXUNHQ�� YHULOHUH� X\PD\DQ�PRGHO�NHVLQOLNOH�UHGGHGLOLU��6)68���������
�
���<$3,6$/�(ùø7/ø.�02'(/ø1'(�327$16ø<(/��� 352%/(0/(5�
%D]Õ� GXUXPODUGD� <(0� \DQOÕú� VRQXoODU� YHULU�� 'LNNDW� HGLOPHVL�JHUHNHQ�EX�KXVXVODU�DúD÷ÕGD�EHOLUWLOGL÷L�JLELGLU��
x <HWHUVL]�WHRULN�ELOJL\OH�<(0¶LQ�NXUXOPDVÕ��
x 9DUVD\ÕPODUD�D\NÕUÕ�YHULOHULQ�HOGH�HGLOPHVL���
x (WNLOHúLPOHULQ� PXKWHPHO� GXUXPODUÕQÕQ� PRGHOOHQPHVLQGH� KDWD�\DSÕOPDVÕ��
x 0RGHOLQ� GH÷LúNHQOHU� DUDVÕ� GR÷UXODQPÕú� WHRULN� ELOJL� �]HULQH� LQúD�HGLOPHPHVL��
x 0RGHOGH� W�PHYDUÕP� YH� W�PGHQJHOLP� DUDVÕQGDNL� D\ÕUÕPÕQ�\DSÕODPDPÕú�ROPDVÕ��
x <(0¶GH�UHJUHV\RQ�DQDOL]LQGH�ROGX÷X�JLEL�ELU�VHEHS�VRQXo�LOLúNLVL�YDUGÕU�YH�EX� LOLúNL� DUDúWÕUPDFÕ� WDUDIÕQGDQ� LOHUL� V�U�O�U�� øVWDWLVWL÷LQ�NHQGLVL� \DOQÕ]FD� EXQODU� DUDVÕQGDNL� NRUHODV\RQ� YH\D� NRYDU\DQVÕ�YHULU��'ROD\ÕVÕ\OD�DQDOL]GHQ�\DQOÕú�VHEHS�VRQXo�LOLúNLVL�oÕNDUÕOPDVÕ�\DQL�\DQOÕú�\RUXPODPD�RODVÕOÕ÷Õ�YDUGÕU��67$762)7���������

�
���<$3,6$/�(ùø7/ø.�02'(/ø�6h5(&ø�
<DSÕVDO� HúLWOLN� PRGHOL� EHOLUOL� ED]Õ� V�UHoOHUGHQ� JHoLOHUHN�JHUoHNOHúWLULOLU�� 6�UHoOHULQ� DWODQPDVÕ� \DQOÕú� o|]�POHUH� YH\D� o|]�PV�]O�÷H�QHGHQ�ROXU��%X�V�UHo��DúD÷ÕGD�DOW�EDúOÕNODU�KDOLQGH�LQFHOHQHFHNWLU��
�����0RGHO�.XUPD�$úDPDVÕ�
%X� DúDPDGD� |Oo�P�PRGHOL� YH� \DSÕVDO� PRGHO� ROXúWXUXOXU�� øON� |QFH�JL]LO� GH÷LúNHQOHUOH� LOJLOL� RODQ� |Oo�P� PRGHOL� ROXúWXUXOXU� YH� EX� |Oo�P�PRGHOLQLQ� QH� NDGDU� GR÷UX� ROGX÷X� GR÷UXOD\ÕFÕ� IDNW|U� DQDOL]L� \DUGÕPÕ\OD�EHOLUOHQLU��'DKD�VRQUD�JL]LO�GH÷LúNHQOHU�DUDVÕQGDNL�LOLúNLOHU�ROXúWXUXOXU��+HQ�]�EX� DúDPD\Õ� JHUoHNOHúWLUHELOHFHN� ELU� ELOJLVD\DU� SURJUDPÕ� \RNWXU�� d�QN�� EX�DúDPDGD� DUDúWÕUPDFÕ� GDKD� |QFHNL� ELOJLOHULQH� YH� OLWHUDW�UH� GD\DQDUDN�PRGHOL�NHQGLVL�ROXúWXUXU��%LOJLVD\DU�SURJUDPODUÕ�EX�DúDPDGDQ�VRQUD�GHYUH\H�JLUHU�YH�ROXúWXUXODQ� PRGHOL� WHVW� HGHU�� %X� DúDPD� <(0
LQ� HQ� |QHPOL� DúDPDVÕGÕU�� %X�DúDPDGD�PH\GDQD�JHOHFHN�HQ�XIDN�ELU�KDWD�<(0
LQ�\DQOÕú� VRQXo�YHUPHVLQH�QHGHQ�RODFDNWÕU��)/(6+$1'%21(6����������
�����0RGHOLQ�%HOLUOHQPHVL�
<(0¶GH� KHU� ELU� HúLWOLN� X\JXQ� ELU� úHNLOGH� EHOLUOHQPLú� ROPDOÕGÕU��%HOLUOHPHQLQ�PDQDVÕ��<(0¶GH�KHU�ELU� SDUDPHWUH� WDKPLQLQGH� HQ� D]ÕQGDQ�ELU�WHN� o|]�P�Q�ROPDVÕGÕU��(÷HU� KHU� ELU� SDUDPHWUH� LoLQ� \DOQÕ]FD� ELU� WHN� o|]�P�PHYFXWVD� EXQD� ³WDP� EHOLUOHQHELOLU´� �MXVW� LGHQWLILHG��� KHU� ELU� SDUDPHWUH� LoLQ�
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VRQVX]� VD\ÕGD� SDUDPHWUH� WDKPLQL� RODQDNOÕ\VD� ³D]� EHOLUOHQHELOLU´� �XQGHU�LGHQWLILHG���KHU�ELU�SDUDPHWUH�LoLQ�ELUGHQ�ID]OD�SDUDPHWUH�WDKPLQL�P�PN�QVH�EXQD�GD�³DúÕUÕ�EHOLUOHQHELOLU´��RYHU�LGHQWLILHG��PRGHO�GHQLOLU��0HVHOk�[��\ ��HúLWOL÷LQGH� VRQVX]� VD\ÕGD� [� YH� \� o|]�P��PHYFXWWXU��%X� HúLWOLNWH� ELOLQHQGHQ�oRN� ELOLQPH\HQ�PHYFXWWXU� �D]� EHOLUOHQHELOLU� ELU�PRGHO��� [��\ �� YH� �[�\ ��HúLWOLNOHUL�J|]�|Q�QH�DOÕQGÕ÷ÕQGD�ELOLQHQ�NDGDU�ELOLQPH\HQ�PHYFXWWXU��d�QN��EX� HúLWOLNOHUGHQ� [ �� YH� \ �� VRQXFX� RUWD\D� oÕNDU�� GROD\ÕVÕ\OD� EX� HúLWOLN� WDP�EHOLUOHQPLúWLU�� (÷HU� EX� LNL� GHQNOHPGHNL� [� EHOLUOL� ELU� VD\Õ\OD� VÕQÕUODQGÕUÕOÕUVD��PHVHOD�[ ��GHQLOLUVH��EX�GXUXPGD�\�GH÷HUL���YH����oÕNDU��<DQL�ELUGHQ�ID]OD�DPD�VRQVX]�VD\ÕGD�ROPD\DQ�VRQXoODU�ROXúXU��%X�GXUXPGDNL�HúLWOL÷H�GH�DúÕUÕ�EHOLUOHQPLú� GHQLOLU� �,1)250$7,21� 7(&+12/2*<� 6(59,&(6�� �������$UDúWÕUPDFÕODU�NXOODQGÕNODUÕ�PRGHOOHULQ�DúÕUÕ�EHOLUOHQPLú�ROPDVÕQÕ�LVWHUOHU��$]�EHOLUOHQPLú�YH\D�WDP�EHOLUOHQPLú�PRGHOOHUOH�oDOÕúPDN�RODQDNVÕ]GÕU��
0RGHO�\DSÕVÕQÕQ�EHOLUOHQPHVLQGH�|QFHOLNOH�PDWULVLQ�o|]�OHELOLU�ROXS�ROPDGÕ÷ÕQD� EDNÕOÕU�� <DQL� GHQH\VHO� YHULOHUGHQ� ELOLQPH\HQ� SDUDPHWUHOHU�KDNNÕQGD� VRQXFD� XODúPDN� LoLQ� \HWHUOL� ELOJL� ROXS� ROPDGÕ÷ÕQD� EDNÕOÕU�� (÷HU� Q�J|]OHQHQ� GH÷LúNHQ� VD\ÕVÕ� RODUDN� NDEXO� HGLOLUVH� V Q��Q������ WDQH� PRGHOGH�NRUHODV\RQ�YH\D�HúLWOLN�VD\ÕVÕ�YDUGÕU��(÷HU� W�ELOLQPH\HQ�SDUDPHWUH�VD\ÕVÕ� LVH�

W�V ROPDOÕGÕU�� %X� GXUXPGD� VHUEHVWOLN� GHUHFHVL� VG!�� ROXU� �DúÕUÕ� EHOLUOHQPLú�PRGHO��'(0(5287,���������
0RGHOGH�ELOLQHQ�|UQHN�PRPHQWL�VHUEHVW�SDUDPHWUH�VD\ÕVÕQGDQ�D]�LVH�ED]Õ� SDUDPHWUHOHULQ� EHOLUOL� ELU� VD\Õ\D� �JHQHOGH� �¶H�� HúLWOHQPHVL� �IL[�� YH\D�YDU\DQVODUÕ� HúLW� RODQ� ED]Õ� SDUDPHWUHOHULQ� ELUELUOHULQH� HúLWOHQHUHN�VÕQÕUODQGÕUÕOPDVÕ� �FRQVWUDLQ�� JHUHNOLGLU�� %X� VD\HGH� VHUEHVW� SDUDPHWUH� VD\ÕVÕ�D]DOWÕODUDN� PRGHOLQ� D]� EHOLUOHQPLú� ROPDVÕ� HQJHOOHQHELOLU��)/(6+$1'%21(6���������
.XUXODQ� WHRULN� PRGHO� D]� EHOLUOHQPLú� YH\D� WDP� EHOLUOHQPLú� oÕNDUVD�EXQX�JLGHUPHQLQ�ED]Õ�\ROODUÕ�YDUGÕU��%XQODU��0(/6���������
x *HUL�ELOGLULP�G|QJ�OHULQLQ�YH�NDUúÕOÕNOÕ�HWNLOHULQ�HOLPLQH�HGLOPHVL��
x %D]Õ�NDWVD\ÕODUÕQ�VDELWOHQHUHN�WDKPLQ�HGLOHFHN�SDUDPHWUH�VD\ÕVÕQÕQ�D]DOWÕOPDVÕ��
x %LU�NDWVD\ÕQÕQ� VÕIÕUD�HúLWOHQPHVL� DQODPÕQD�JHOHQ�ED]Õ�\|Q�RNODUÕQ�PRGHOGHQ�oÕNDUWÕODUDN�PRGHOLQ�EDVLWOHúWLULOPHVL��
x %D]Õ�GH÷LúNHQOHULQ�PRGHOGHQ�oÕNDUÕODUDN�PRGHOLQ�VDGHOHúWLULOPHVL��
x 'L÷HU� GH÷LúNHQOHUOH� \�NVHN� GHUHFHGH� oRNOX� ED÷ODQWÕ� LoLQGH� RODQ�GH÷LúNHQOHULQ�PRGHOGHQ�oÕNDUÕOPDVÕ��
x )D]ODGDQ�GÕúVDO�JL]LO�GH÷LúNHQ�HNOHQPHVL��
x *L]LO�GH÷LúNHQ�EDúÕQD�HQ�D]���J|]OHQHQ�GH÷LúNHQ�NXOODQÕOPDVÕ��
x 9HULOHULQ�WDP�ROPDVÕQD�GLNNDW�HGLOPHVL��HQ�ID]OD�����HNVLN�YHUL���
x 0DNVLPXP� EHQ]HUOLN� WDKPLQL� \|QWHPL� NXOODQÕODFDNVD� <(0�SURJUDPÕQÕQ�\LQHOHPH��LWHUDWLYH��VD\ÕVÕQÕQ�DUWÕUÕOPDVÕ���
�
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�����0RGHO�8\JXQOX÷XQXQ�gOo�P��
gQFHGHQ�EHOLUOHQHQ�PRGHOLQ��WHRULN��HOGH�HGLOHQ�YHUL\L�QH�NDGDU� L\L�DoÕNODGÕ÷Õ�X\XP�L\LOL÷L�LQGHNVOHUL�LOH�EHOLUOHQLU��8\XP�L\LOL÷L�WHVWOHUL�PRGHOLQ�NDEXO� YH� UHG� HGLOPHVL� NDUDUÕQÕQ� YHULOGL÷L� DúDPDGÕU�� (÷HU� PRGHOLQ� WDPDPÕ�X\XP�L\LOL÷L�WHVWOHUL�VRQXFXQGD�UHGGHGLOLUVH�PRGHO�LoLQGHNL�NDWVD\ÕODUÕQ�YH\D�SDUDPHWUHOHULQ� ELU� |QHPL� NDOPD]� YH� EXQODU� GH÷HUOHQGLULOPH]�� gQFHOLNOH� ELU�PRGHOLQ� WDPDPÕQÕQ� �RYHUDOO�� NDEXO� HGLOPHVL� JHUHNLU�� EXQXQ� DUGÕQGDQ�NDWVD\ÕODUÕQ� DQODPOÕOÕ÷Õ� LUGHOHQHELOLU�� /,65(/� SURJUDPÕ� ��� DGHW� YH� $026�SURJUDPÕ�LVH����DGHW�X\XP�L\LOL÷L�WHVWLQH�\HU�YHUPHNWHGLU��*HQHOGH�EX�X\XP�L\LOL÷L�LQGHNVOHULQGHQ�HQ�D]���HQ�ID]OD���WDQHVL�PRGHO�DoÕNODQÕUNHQ�NXOODQÕOÕU��(Q�oRN�NXOODQÕODQ�LQGHNVOHU�&KL�VTXDUH��*),��1),��&),��11),��6505��$*),��7/,��506($¶GÕU��%XQD�UD÷PHQ�DUDúWÕUPDFÕODU�DUDVÕQGD�KHQ�]�KDQJL�WHVWOHULQ�NXOODQÕOPDVÕ� YH� UDSRU� HGLOPHVL� JHUHNWL÷L� NRQXVXQGD� WDP� ELU� ILNLU� ELUOL÷L�\RNWXU��)DNDW�JHQHO�NDEXO�J|UP�ú�ELU�\DNODúÕP�YDUGÕU�NL��R�GD�WHVWOHULQ�KHSVLQL�YH\D� oR÷XQX� NXOODQPDQÕQ� GR÷UX� ELU� \DNODúÕP� ROPDGÕ÷ÕGÕU�� 8\XP� L\LOL÷L�WHVWOHULQLQ�\�NVHN�oÕNPDVÕ�YH�PRGHOLQ�NDEXO�HGLOPHVL�PRGHOGHNL�GH÷LúNHQOHU�DUDVÕQGDNL� LOLúNLOHULQ� NXYYHWOL� ROGX÷X� DQODPÕQD� JHOPH]�� 7DP� WHUVLQH�GH÷LúNHQOHU�DUDVÕQGDNL�NRUHODV\RQODUÕQ�G�ú�N�ROPDVÕ�PRGHOLQ�GDKD�L\L�X\XP�VD÷ODPDVÕQD� QHGHQ� RODFDNWÕU� �GL÷HU� WDUDIWDQ� NRUHODV\RQODUÕQ� G�ú�N� ROPDVÕ�GH÷LúNHQOHU� DUDVÕ� \RO� NDWVD\ÕVÕQÕQ�G�ú�N�GH÷HUGH�ROPDVÕQD�QHGHQ�RODFDNWÕU���%XQGDQ�GROD\Õ�X\XP� L\LOL÷L� WHVWOHULQGHQ�VRQUD�SDUDPHWUHOHULQ� LQFHOHQPHVLQH�GLNNDW�HGLOPHOLGLU��
8\XP�L\LOL÷L�WHVWLQLQ�\�NVHN�oÕNPDVÕ�PRGHOLQ�E�W�Q�SDUoDODUÕQÕQ�L\L�X\XP� VD÷ODGÕ÷Õ� DQODPÕQD� JHOPH]�� 0RGHOLQ� |OoW�÷�� ROJXQXQ� D\QÕVÕQÕ� |OoHQ�EDúND� HúLWOLNOHU� YH\D� PRGHOOHU� GH� D\QÕ� X\XP� G�]H\LQH� VDKLS� VRQXoODU�YHUHELOLU��'ROD\ÕVÕ\OD�X\XP�L\LOL÷L�PRGHOLQ�L\L�ELU�PRGHO�ROGX÷XQX�LVSDWODPD]�DPD� N|W�� ELU� PRGHO� ROGX÷XQX� NHVLQOLNOH� LVSDWODU�� $\UÕFD� X\XP� L\LOL÷LQLQ�G�ú�N� oÕNPDVÕ� PRGHOLQ� \DSÕVDO� RODUDN� NHVLQ� ELU� úHNLOGH� N|W�� NXUXOGX÷X�DQODPÕQD� JHOPH]�� gOo�P� PRGHOLQLQ� L\L� EHOLUOHQPHPHVL� GH� EX� ROXPVX]�VRQXFX� PH\GDQD� JHWLUHELOLU�� 8\XP� LQGHNVOHUL� NRQXVX� KHQ�]� JHOLúPH�DúDPDVÕQGD�RODQ�ELU�DODQGÕU��+HU�ELU�X\XP�LQGHNVLQGH�EHOLUOL�ED]Õ�NULWLN�OLPLW�QRNWDODUÕ� YDUGÕU�� $PD� EXQODU� NHVLQ� ROPD\ÕS� ELUHU� NDEXOOHQPHGLU�� <HQL�JHOLúPHNWH�RODQ�DODQODUGD�ROXúWXUXODQ�ELU�PRGHOLQ�X\XP�L\LOL÷L� LQGHNVOHULQLQ�NULWLN� OLPLWOHULQ� DOWÕQGD� NDOPDVÕ� QRUPDOGLU��0HVHOk�&),� HQ� D]� ���� ROPDOÕGÕU��%XQD� UD÷PHQ�JHOLúPHNWH�RODQ�ELU� DODQGDNL�����¶OLN�ELU�&),�GH÷HUL� GH�NDEXO�HGLOHELOLU��
��������*|]OHQHQ� YH� 7DKPLQ� (GLOHQ� �7HRULN�� .RYDU\DQV�� <DSÕODUÕQD�'D\DOÕ�8\XP�ø\LOL÷L�7HVWOHUL�
*|]OHQHQ�YH�WDKPLQ�HGLOHQ�NRYDU\DQV�\DSÕODUÕQD�GD\DOÕ�X\XP�L\LOL÷L�WHVWOHUL� LVWDWLVWLN� SURJUDPODUÕQGDNL� øQJLOL]FH� DGODUÕ� ED]� DOÕQDUDN� DúD÷ÕGD�EHOLUWLOPLúWLU��
&KL� 6TXDUH� ,QGH[�� 2ULMLQDO� GH÷LúNHQ� PDWULVLQLQ� YDUVD\ÕODQ�PDWULVWHQ� IDUNOÕ� ROXS� ROPDGÕ÷ÕQÕ� WHVW� HGHU�� %X� WHVW� UHJUHV\RQ� NDWVD\ÕODUÕQÕQ�LúDUHWLQH� YH� DQODPOÕOÕN� G�]H\LQH� EDNDU� YH� PRGHOLQ� D\UÕ� D\UÕ� SDUoDODUÕ�KDNNÕQGD�ELOJL�YHULU��$\QÕ�]DPDQGD�EX� WHVWOH�PRGHOLQ� WDPDPÕQÕQ�GR÷UXOX÷X�
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GD�|Oo�OHELOLU��%X�WHVWWH�QRUPDO�NL�NDUH�WHVWLQLQ�WHUVL�RODUDN�NL�NDUH�GH÷HULQLQ�P�PN�Q� ROGX÷XQFD� G�ú�N� ROPDVÕ� DU]XODQÕU�� .L�NDUH� WHVWL� QRUPDO�NXOODQÕOÕúÕQGD� J|]OHQHQ� YHULOHUOH� WDKPLQ� HGLOHQ� YHULOHU� DUDVÕQGDNL� IDUNÕ� WHVW�HGHU��'L÷HU�LVWDWLVWLN�WHVWOHULQGH�VÕIÕU�KLSRWH]L�J|]OHQHQ�YHULOHUOH�WDKPLQ�HGLOHQ�YHULOHU� DUDVÕQGD� ELU� LOLúNL� \RNWXU� úHNOLQGHGLU� YH� EX� WHVWOHUGH�+� KLSRWH]LQGH�LOLúNL� YDUGÕU� VRQXFX� DUDQPDNWDGÕU�� 'ROD\ÕVÕ\OD� NL�NDUH� GH÷HULQLQ� DQODPOÕ�oÕNPDVÕ� YH�GH÷HULQ�E�\�N�ROPDVÕ� DU]XODQÕU� NL�+� KLSRWH]L� NDEXO� HGLOHELOVLQ��'L÷HU� WDUDIWDQ� <(0
GH� J|]OHQHQ� YHULOHUOH� WHRULN� YHULOHU� DUDVÕQGDNL� IDUN�DUDúWÕUÕOÕUNHQ�DUDGD�ELU�IDUNÕQ�ROPDPDVÕ�DU]XODQÕU�NL�PRGHO�YHULOHUH�X\JXQ�YH�GR÷UXODQDELOLU� ROVXQ�� 'ROD\ÕVÕ\OD� <(0
GH� VÕIÕU� KLSRWH]LQLQ� NDEXO� HGLOPHVL�LVWHQLU�� %X� QHGHQOH� NL�NDUH� GH÷HULQLQ� DQODPVÕ]� YH� GH÷HU� RODUDN� N�o�N� ELU�UDNDP�oÕNPDVÕ�DU]XODQÕU��.L�NDUH�GH÷HULQLQ�DQODPVÕ]�oÕNPDVÕ�PRGHOLQ�NDEXO�HGLOGL÷L�DQODPÕQD�JHOPH]��GL÷HU�ED]Õ�X\XP�L\LOL÷L�WHVWOHULQLQ��|]HOOLNOH�|UQHN�E�\�NO�÷�QGHQ�HWNLOHQPH\HQ�WHVWOHULQ��GH�X\JXODQPDVÕ�JHUHNLU��
.L�NDUH� WHVWLQGHNL� VHUEHVWOLN� GHUHFHVL� |UQHN� PRPHQWL� LOH� VHUEHVW�SDUDPHWUH� VD\ÕVÕ� DUDVÕQGDNL� IDUNWÕU�� <DQL� |UQHN� PRPHQWL�  � Q��Q������ �Q��J|]OHQHQ� GH÷LúNHQ� VD\ÕVÕ�� YH� VHUEHVW� SDUDPHWUHOHU� LVH� VÕQÕUODQPDPÕú� YH\D�VDELWOHQPHPLú� ELOLQPH\HQ� SDUDPHWUHOHULQ� KHSVLGLU� �J|]OHQHQ� GH÷LúNHQOHULQ�YDU\DQVÕ�� \RO� NDWVD\ÕODUÕ�� ODWHQW� GH÷LúNHQOHULQ� YDU\DQVÕ� YE���)/(6+$1'%21(6���������
$úD÷ÕGD� EHOLUWLOHQ� QHGHQOHUGHQ� GROD\Õ� NL�NDUH� WHVWL� WHN� EDúÕQD� ELU�PRGHOLQ�NDEXO��YH\D�UHGGLQGH�NXOODQÕOPD]��'(0(5287,���������
x 0RGHO�QH�NDGDU�NDUPDúÕN�ROXUVD�NL�NDUH�GH÷HUL�GH�R�NDGDU�X\JXQ�oÕNDU�� 0RGHOLQ� NDUPDúÕNOÕ÷Õ� LVH� <(0¶GH� LVWHQPH\HQ� ELU�GXUXPGXU��
x gUQHN�E�\�NO�÷�Q�Q�ID]OD�ROGX÷X�GXUXPODUGD�E�\�N�LKWLPDOOH�NL�NDUH� PRGHOLQ� UHGGLQH� NDUDU� YHUHFHNWLU�� %�\�N� |UQHN� KDFPLQGH�J|]OHQHQ� PRGHO� LOH� P�NHPPHO� X\XP� VD÷OD\DQ� WDKPLQL� PRGHO�DUDVÕQGDNL� HQ� XIDN� ELU� IDUNOÕOÕN� ELOH� DQODPOÕ� oÕNDFDNWÕU�� %X� GD�GR÷UX�ROPD�LKWLPDOL�RODQ�ELU�PRGHOLQ�UHGGLQH�QHGHQ�RODFDNWÕU��,,��WLS�KDWD���
x .L�NDUH� X\XP� LQGHNVL� oRNOX� GR÷UXVDO� QRUPDOOLN� YDUVD\ÕPÕQÕQ�LKOkOLQH� NDUúÕ� DúÕUÕ� GX\DUOÕGÕU�� %X� YDUVD\ÕPÕQ� LKOkO� HGLOGL÷L�GXUXPODUGD� DUDúWÕUPDFÕODU� 6WRUUD� %HQWOHU� &KL� 6TXDUH� HQGHNVLQL�NXOODQPDOÕGÕUODU��
5HODWLYH� &KL� 6TXDUH� ,QGH[�� %X� WHVW� NL�NDUH¶\L� GDKD� D]� |UQHN�E�\�NO�÷�QH� ED÷ÕPOÕ� KDOH� JHWLUHQ� ELU� \|QWHP� ROXS� NL�NDUH¶QLQ� VHUEHVWOLN�GHUHFHVLQH� E|O�P�QGHQ� HOGH� HGLOLU�� %X� GH÷HULQ� ����� ���� DUDOÕ÷ÕQGD� ROPDVÕ�JHUHNLU��%D]Õ� DUDúWÕUPDFÕODUD� J|UH� LVH� �� YH� GDKD� DúD÷Õ� ELU� GH÷HU� GH�PRGHOLQ�NDEXO� HGLOHELOPHVL� LoLQ� \HWHUOL� VD\ÕODELOLU�� $026¶WD� EX� GH÷HU� &0,1�')�RODUDN�YHULOLU��
6DWRUUD�%HQWOHU� 6FDOHG� &KL�6TXDUH�� 6DWRUUD�%HQWOHU� 6FDOHG� .L�.DUH� WHVWL� NL�NDUH¶GH� YHULOHUGHNL� EDVÕNOÕN� QHGHQL\OH� RUWD\D� oÕNDELOHFHN�VDSPDODUÕ� HQJHOOHU�� <DQL� YHULOHULQ� QRUPDO� GD÷ÕOÕP� J|VWHUPHGL÷L� ]DPDQ�QRUPDO�NL�NDUH�\HULQH�WHUFLK�HGLOPHVL�JHUHNHQ�WHVWWLU��
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*RRGQHVV�2I�)LW�,QGH[��*),���*),��YDUVD\ÕODQ�PRGHOFH�KHVDSODQDQ�J|]OHQHQ� GH÷LúNHQOHU� DUDVÕQGDNL� JHQHO� NRYDU\DQV� PLNWDUÕQÕ� J|VWHULU��5HJUHV\RQ� DQDOL]LQGHNL� 5� JLEL� DoÕNODQDELOLU�� $UDODUÕQGDNL� IDUN� 5�
�GHWHUPLQDV\RQ� NDWVD\ÕVÕ�� KDWD� YDU\DQVÕ\OD� LOJLOL� LNHQ� *),�� J|]OHQHQ�NRYDU\DQV� \�]GHVL\OH� LOJLOLGLU�� gUQHN� KDFPLQLQ� oRN� ROPDVÕ� *),� GH÷HULQL�\�NVHOWHUHN�GR÷UX� VRQXo� DOÕQPDVÕQÕ� |QOH\HELOLU��*),�GH÷HUL� �� LOH� �� DUDVÕQGD�GH÷LúLU�� *),¶QÕQ� ���¶Õ� DúPDVÕ� L\L� ELU� PRGHO� J|VWHUJHVL� RODUDN� DOÕQPDNWDGÕU��%X�� J|]OHQHQ� GH÷LúNHQOHU� DUDVÕQGD� \HWHULQFH� NRYDU\DQVÕQ� KHVDSODQGÕ÷Õ�DQODPÕQD�JHOPHNWHGLU��

$GMXVWHG� *RRGQHVV�2I�)LW� ,QGH[� �$*),��� *),� WHVWLQLQ� \�NVHN�|UQHN� KDFPLQGHNL� HNVLNOL÷LQL� JLGHUPHN� DPDFÕ\OD� NXOODQÕODQ� ELU� LQGHNVWLU��'H÷HUL��±��DUDVÕQGD�GH÷LúLU�YH�����¶ÕQ��]HULQGH�ROPDVÕ�JHUHNLU��1HJDWLI�GH÷HU�DOÕUVD� EX� GXUXP� |UQHN� KDFPLQLQ� oRN� N�o�N� ROGX÷XQX� YH\D� PRGHOLQ� VRQ�GHUHFH� N|W�� ELU� X\XP� L\LOL÷L� J|VWHUGL÷LQL� EHOLUWLU�� �¶GHQ� E�\�N� ELU� GH÷HU�oÕNDUVD� EXQXQ� DQODPÕ� GD� WDP� WDQÕPODQPÕú� ELU� PRGHOLQ� YDUOÕ÷ÕQD� LúDUHWWLU��'�ú�N�|UQHN�KDFPLQGH�NXOODQPDN�GR÷UX�GH÷LOGLU���
5RRW� 0HDQ� 6TXDUH� 5HVLGXDO� �506�� 5065� YH\D� 505��� %X�GH÷HU� �¶D� \DNODúWÕNoD� WHVW� HGLOHQ� PRGHOLQ� GDKD� L\L� X\XP� L\LOL÷L� J|VWHUGL÷L�DQODúÕOÕU�� 6WDQGDUGL]H� HGLOPLú� úHNOLQH� 6505� X\XP� L\LOLN� LQGHNVL� GHQLU� YH�6505�GH÷HUL�GH��¶D�\DNODúWÕNoD�PRGHOLQ�X\XP�L\LOL÷L�DUWDU��
5HODWLYH� 1RQ�&HQWUDOLW\� ,QGH[� �51,��� .L�NDUH¶GH� KHP� |UQHN�E�\�NO�÷��KHP�GH�PRGHO�NDUPDúÕNOÕ÷ÕQGDQ�ND\QDNODQDQ�\DQÕOPDODUÕQ�|Q�QH�JHoHQ�ELU�LQGHNVWLU�YH�����¶GDQ�\�NVHN�ELU�GH÷HU�DOPDVÕ�JHUHNLU��
&HQWUDOLW\� ,QGH[� �&,��� 0RGHOLQ� NL�NDUH¶VL�� VHUEHVWOLN� GHUHFHVL� YH�|UQHN� KDFPLQLQ� ELU� IRQNVL\RQXGXU�� *HQHOGH� ����� YH� �]HUL� ELU� GH÷HUH� VDKLS�ROPDVÕ�JHUHNLU��
��������øQFHOHQHQ� 0RGHO� øOH� $OWHUQDWLI� 0RGHOLQ�� .DUúÕODúWÕUÕOPDVÕQD�'D\DOÕ�8\XP�ø\LOL÷L�7HVWOHUL�
%X� WHVWOHU� LNL� PRGHO� NDUúÕODúWÕUÕOGÕ÷ÕQGD� \DUDUOÕ� RODQ� J|VWHUJHOHUL�YHULU��gQHULOHQ�PRGHOH�DOWHUQDWLI�PRGHO�\RNVD�<(0�SURJUDPODUÕ�NDUúÕODúWÕUPD�LoLQ�VÕIÕU�KLSRWH]L�RODQ�YH�ED÷ÕPVÕ]��LQGHSHQGHQFH��PRGHO�RODUDN�DGODQGÕUÕODQ�YH� PRGHOGHNL� ED÷ÕPOÕ� GH÷LúNHQOHUOH� ED÷ÕPVÕ]� GH÷LúNHQOHU� DUDVÕQGDNL�NRUHODV\RQX� \RN� VD\DQ� ELU� DOWHUQDWLI�PRGHOOH� NDUúÕODúWÕUPD� \DSDU� �ED÷ÕPVÕ]�PRGHOLQ�X\XPX�oRN�\�NVHNWLU���
&RPSDUDWLYH�)LW�,QGH[��&),���$\QÕ�]DPDQGD�%HQWOHU�&RPSDUDWLYH�)LW�,QGH[�RODUDN�GD�ELOLQLU��0HYFXW�PRGHOLQ�X\XPX�LOH�JL]LO�GH÷LúNHQOHU�DUDVÕ�NRUHODV\RQX� YH� NRYDU\DQVÕ� \RN� VD\DQ� VÕIÕU� KLSRWH]� PRGHOLQLQ� X\XPXQX�NDUúÕODúWÕUÕU��<DQL�PRGHO� WDUDIÕQGDQ� WDKPLQ�HGLOHQ�NRYDU\DQV�PDWULVL� LOH�VÕIÕU�KLSRWH]OL� PRGHOLQ� NRYDU\DQV� PDWULVLQL� NDUúÕODúWÕUÕU�� &),�� �±�� DUDVÕ� GH÷LúHQ�GH÷HUOHU� DOÕU�� �¶H� \DNODúWÕNoD� X\XP� L\LOL÷LQLQ� DUWWÕ÷ÕQÕ� J|VWHULU� YH\D� GDKD�\�NVHN� &),¶\D� VDKLS� PRGHOLQ� GDKD� J�oO�� X\XP� LoLQGH� ROGX÷XQX� YXUJXODU��&),�� 1),¶\D� EHQ]HU� DPD� DUDODUÕQGDNL� IDUN� &),¶QÕQ� |UQHN� E�\�NO�÷�QGHQ�HWNLOHQPHVLGLU�� &),¶QÕQ� NDEXO� HGLOHELOPHVL� LoLQ� ����¶ÕQ� �]HULQGH� ELU� GH÷HU�
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DOPDVÕ� JHUHNLU� �PRGHOGHNL� NRYDU\DQV� YH� NRUHODV\RQ� PDWULVLQLQ� �� ��¶ÕQÕQ�J|]OHQHQ�YHULOHU�WDUDIÕQGDQ�WHNUDU�ROXúWXUXODELOPH�RUDQÕQÕ�LIDGH�HGHU����
,QFUHPHQWDO� )LW� ,QGH[� �,),��� '(/7$�� RODUDN� GD� ELOLQLU�� %D]Õ�NRúXOODUGD� �¶LQ� �]HULQGH� GH÷HU� DODELOLU� EX� GXUXPGD� �¶H� HúLWOHQLU�� ����¶ÕQ��VW�QGH�ROPDOÕGÕU��
%HQWOHU� %RQHWW� ,QGH[� YH\D� 1RUPHG� )LW� ,QGH[� �1),��� '(/7$��RODUDN�GD�ELOLQLU��%HQWOHU�YH�%RQHWW�� � NDUúÕODúWÕUPDFÕ�X\JXQOXN� LQGHNVL� DGÕQÕ�YHUGLNOHUL�ELU�GL]L� WHVW�JHOLúWLUPLúOHUGLU��%X� LQGHNV�YDUVD\ÕODQ�PRGHOLQ� WHPHO�\D�GD�VÕIÕU�KLSRWH]L\OH�RODQ�X\JXQOX÷XQX�DUDúWÕUÕU��$PDo�YDUVD\ÕODQ�PRGHOLQ�NXOODQÕOPDVÕ\OD� L\LOHúHQ� X\JXQOXN�PLNWDUÕQÕ� EHOLUOHPHNWLU�� 'L÷HU� ELU� GH\LúOH�VÕIÕU� KLSRWH]LQLQ� X\JXQOX÷X� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� YDUVD\ÕODQ� PRGHOL�NXOODQDUDN�HOGH�HGLOHQ�X\JXQOXNWDNL�DUWÕú�PLNWDUÕQÕ�J|VWHULU�YH��±��DUDVÕ�GH÷HU�DOÕU��%XOXQDQ�GH÷HULQ�������]HULQGH�ROPDVÕ�JHUHNLU�YH��¶H�QH�NDGDU�\DNODúÕUVD�R NDGDU� ID]OD� X\XP� L\LOL÷LQH� VDKLSWLU�� 1),¶QÕQ� GH]DYDQWDMÕ� PRGHOGHNL�SDUDPHWUH� VD\ÕVÕQÕQ� DUWPDVÕ\OD� GR÷UX� RUDQWÕOÕ� RODUDN� DUWPDVÕGÕU� EX� GD� GR÷UX�ROPD\DQ�ELU�PRGHOLQ�NDEXO�\OH�VRQXoODQDELOLU��
7XFNHU� /HZLV� ,QGH[� YH\D� 1RQ�1RUPHG� )LW� ,QGHNV� �11),���5+2��RODUDN�GD�LVLPOHQGLULOLU��1),¶QÕQ�GH]DYDQWDMÕQÕ�JLGHUHQ�ELU�LQGHNV�ROXS�SDUDPHWUH� VD\ÕVÕQÕQ� DUWÕUÕOPDVÕQGDQ� HWNLOHQPHPHNWHGLU�� 11),� �±�� DUDVÕ�GH÷HUOHUOH� VÕQÕUODQPDGÕ÷ÕQGDQ� QRQ�QRUPHG� RODUDN� LVLPOHQGLULOLU�� 11),�YDUVD\ÕODQ� PRGHO� NXOODQÕODUDN� HOGH� HGLOHQ� VHUEHVWOLN� GHUHFHVL� EDúÕQD�X\JXQOXNWDNL� DUWÕú�PLNWDUÕ�RODUDN�\RUXPODQÕU��)RUP�OGHQ�GH�DQODúÕODELOHFH÷L�JLEL� NL�NDUH� GH÷HUL� QH� NDGDU� G�ú�N� oÕNDUVD� 11),� LQGHNVL� R� RUDQGD� \�NVHN�oÕNDU��%X� LQGHNVLQ�\RUXPODQPDVÕ�1),� LQGHNVLQGHNL� JLELGLU�� øQGHNV�GH÷HUL� ��GH÷HULQGHQ� \�NVHN� oÕNDUVD� �¶H� HúLWOHQLU�� (÷HU� 11),� QHJDWLI� oÕNDUVD� EX�PRGHOLQ� \D� VHUEHVWOLN� GHUHFHVLQLQ� D]� ROGX÷XQD� YH\D� NRUHODV\RQ� LOLúNLOHULQLQ�]D\ÕI�ROGX÷XQD� LúDUHWWLU��gUQHN�E�\�NO�÷�QGHQ�HQ�D]�HWNLOHQHQ� LQGHNVOHUGHQ�ELULGLU������¶LQ��]HULQGH�ROPDVÕ�JHUHNLU��
%ROHQ���)LW�,QGH[������¶GDQ�E�\�N�ELU�GH÷HU�DOPDOÕGÕU��
5HODWLYH�)LW�,QGH[��5),���5+2��RODUDN�GD�ELOLQLU���±��DUDVÕ�GH÷LúHQ�GH÷HUOHU�DOÕU��ED]HQ�EX�GH÷HUOHULQ�GÕúÕQD�oÕNDELOLU�������¶GDQ�\�NVHN�ELU�GH÷HU�DOPDVÕ�WHUFLK�HGLOLU��
��������*|]OHQHQ�YH�7DKPLQ�(GLOHQ�.RYDU\DQV�<DSÕODUÕQD��'D\DOÕ�� )DNDW� 3DUDPHWUH� 6ÕQÕUODQGÕUPDPD\Õ� 'HQJHOH\LFL� 8\XP�� ø\LOL÷L�7HVWOHUL�
+HU� úH\� HúLWNHQ� GDKD� NDUPDúÕN� \DQL� GDKD� ID]OD� SDUDPHWUH� YH� \RO�NDWVD\ÕVÕ�LoHUHQ�PRGHOOHULQ�X\XP�L\LOL÷L�GDKD�\�NVHNWLU��%X�GXUXP�GR÷UX�RODQ�ELU�PRGHOLQ� UHGGHGLOPHVLQH� YH�\DQOÕú� RODQ�ELU�PRGHOLQ� GH�NDEXO� HGLOPHVLQH�QHGHQ�RODELOLU��'ROD\ÕVÕ\OD�EX�WHVWOHUH�LKWL\Do�GX\XOXU��
3DUVLPRQ\� 5DWLR� �35$7,2��� 9DUVD\ÕODQ� PRGHO� LOH� VÕIÕU� KLSRWH]�PRGHOLQLQ�VHUEHVWOLN�GHUHFHVLQLQ�RUDQODQPDVÕQGDQ�HOGH�HGLOLU��7HN�EDúÕQD�ELU�X\XP�L\LOL÷L�WHVWL�ROPDNWDQ�oRN�GL÷HUOHULQLQ�\RUXPODQPDVÕQGD�NXOODQÕOÕU��



3D]DUODPD�0RGHOOHULQLQ�7HVWLQGH�.XOODQÕODELOHFHN�<DSÕVDO���

��

&�����6���

3DUVLPRQ\� ,QGH[�� %HQWOHU�%RQQHWW� LQGHNVLQLQ� SDUVLPRQ\� UDWLR�RUDQÕ\OD�oDUSÕPÕQD�HúLWWLU������¶GDQ�E�\�N�ROPDVÕ�EHNOHQLU��
3DUVLPRQ\� *RRGQHVV� 2I� )LW� ,QGH[� �3*),��� *),¶QÕQ� ELU�YDU\DV\RQXGXU��
3DUVLPRQ\�1RUPHG�)LW� ,QGH[� �31),��� 1),� GH÷HUL� LOH� SDUVLPRQ\�RUDQÕQÕQ�oDUSÕPÕQD�HúLWWLU��
3DUVLPRQ\� &RPSDUDWLYH� )LW� ,QGH[� �3&),��� &),� GH÷HUL� LOH�SDUVLPRQ\�RUDQÕQÕQ�oDUSÕPÕQD�HúLWWLU��
5RRW�0HDQ�6TXDUH�(UURU�2I�$SSUR[LPDWLRQ��506($���0RGHOLQ�X\JXQ� RODELOPHVL� LoLQ� 506($¶QÕQ� ����� YH\D� GDKD� G�ú�N� ELU� GH÷HU� DOPDVÕ�JHUHNOLGLU��506($�GH÷HUL������LOH������DUDVÕ�ELU�GH÷HU�DODQ�PRGHOLQ�X\XPX�\HWHUOLGLU�������YH�GDKD��VW�QGH�LVH�PRGHOLQ�X\JXQOX÷X�]D\ÕIWÕU��
3 2I�&ORVH�)LW��3&/26(���%X�LQGHNV�506($¶\D�DOWHUQDWLI�RODUDN�JHOLúWLULOPLúWLU�� 3&/26(� GH÷HUL� ����¶GHQ� E�\�NVH� PRGHOLQ� X\JXQ� ROGX÷X�V|\OHQHELOLU��
�������%LOJL�7HRULVL�h]HULQH�.XUXOX�8\XP�ø\LOL÷L�(QGHNVOHUL�
%X� WLS� LQGHNVOHU� GDKD� oRN� PDNVLPXP� EHQ]HUOLN� WDKPLQ� \|QWHPL�NXOODQÕODUDN� JHUoHNOHúWLULOHQ� PRGHOOHU� LoLQ� X\JXQGXU�� /LWHUDW�UGH� ID]OD�UDVWODQPDPDNOD�ELUOLNWH�NXOODQÕPÕ�J�Q�JHoWLNoH�DUWPDNWDGÕU��%X�LQGHNVOHU�LoLQ�EHOLUOL� ELU� DOW� OLPLW� \RNWXU�� *HQHOGH� LNL� YH\D� GDKD� ID]OD� PRGHO�NDUúÕODúWÕUPDODUÕQGD�NXOODQÕOÕU�YH�HQ�G�ú�N�GH÷HUH�VDKLS�PRGHO�NDEXO�HGLOLU��
$NDLNH� ,QIRUPDWLRQ� &ULWHULRQ� �$,&��� %X� LQGHNVLQ� EHOLUOL� ELU�VWDQGDUW�GH÷HUL�\RNWXU�QH�NDGDU�G�ú�N�ROXUVD�PRGHO�R�NDGDU�X\JXQGXU�GHQLOLU��*HQHOGH� LNL� PRGHO� NDUúÕODúWÕUÕOÕUNHQ� HQ� N�o�N� $,&� GH÷HULQH� VDKLS� PRGHO�NDEXO� HGLOLU�� <DQL� GDKD� oRN� PRGHO� NDUúÕODúWÕUPDODUÕQGD� NXOODQÕODQ� ELU�LQGHNVWLU�� $,&�� PRGHO� NDUPDúÕNOÕ÷ÕQÕQ� ROXPVX]� HWNLOHULQL� HQJHOOH\HQ� ELU�WHVWWLU��9DUVD\ÕODQ�PRGHOLQ�NRYDU\DQV�PDWULVL� LOH�J|]OHQHQ�NRYDU\DQV�PDWULVL�DUDVÕQGDNL� IDUNOÕOÕ÷Õ� \DQVÕWÕU�� $,&� GH÷HUL� �¶D� \DNÕQ� ROXUVD� \�NVHN� X\XP�L\LOL÷LQL�J|VWHULU��$PD�DVÕO�RODUDN� IDUNOÕODúWÕUÕODQ� LNL�PRGHO� DUDVÕQGDNL�X\XP�IDNÕQÕ�J|VWHULU��'(0(5287,���������
([SHFWHG� &URVV�9DOLGDWLRQ� ,QGH[� �(&9,��� $,&� WHVWL� JLEL�YDUVD\ÕODQ�PRGHO� NRYDU\DQVÕ� LOH� J|]OHQHQ� NRYDU\DQV� DUDVÕQGDNL� IDUNÕ� |OoHU��+L\HUDUúLN�ROPD\DQ�PRGHO�NDUúÕODúWÕUPDODUÕQGD�NXOODQÕOÕU��'DKD�G�ú�N�(&9,�GH÷HUL�GDKD�L\L�X\XP�DQODPÕQGDGÕU���
0(&9,�� %&&¶QLQ� IDUNOÕ� ELU� YHUVL\RQXGXU�� 'H÷HUOHQGLULOPHVL�D\QÕGÕU��
%URZQH�&XGHFN� &ULWHULRQ� �%&&��� ����¶GDQ� E�\�N� ROPDVÕ� L\L�X\XP�L\LOL÷LQH�LúDUHWWLU��
0FGRQDOG� 1RQFHQWUDOLW\� 3DUDPHWHU� ,QGH[� �'.��� .DUPDúÕN�PRGHOOHULQ�NL�NDUH�GH÷HULQGH�PH\GDQD�JHWLUGL÷L�\DQOÕú�ROXPOX�HWNL\L�JLGHUHQ�ELU�LQGHNVWLU������¶GDQ�\�NVHN�ELU�GH÷HU�DOPDVÕ�JHUHNLU��
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&RQVLVWHQW� $NDLNH� ,QIRUPDWLRQ� &ULWHULRQ� �&$,&��� $,&�LQGHNVLQLQ� EHQ]HUL� ROXS� IDUNOÕ� RODUDN� |UQHN� E�\�NO�÷�Q�Q� PH\GDQD�JHWLUHELOHFH÷L�\DQOÕú�HWNL\L�GH�EHUWDUDI�HGHU��
%D\HVLDQ� ,QIRUPDWLRQ� &ULWHULRQ� ��%,&��� $NDLNH
V� %D\HVLDQ�,QIRUPDWLRQ� &ULWHULRQ� �$%,&��� 6FKZDU]� %D\HVLDQ� &ULWHULRQ� �6%&����0RGHO� NDUPDúÕNOÕ÷ÕQÕQ� YH� |UQHN� E�\�NO�÷�Q�Q� RUWD\D� oÕNDUDELOHFH÷L�VDSPDODUÕ� GHQJHOH\HELOHQ� ELU� WHVWWLU�� .XOODQÕPÕ� $,&� LQGHNVLQGHNL� JLELGLU��)DUNÕ��PRGHOGHNL�SDUDPHWUH�VD\ÕVÕ�D]�YH\D�|UQHN�E�\�NO�÷��oRN�ID]OD\VD�$,&�\HULQH�EX�WHVWLQ�NXOODQÕOPDVÕGÕU��
,QWHUDFWLRQ� (IIHFW� 6L]H� �,(6��� 0RGHOH� ELU� HWNLOHúLP� WHULPL��GH÷LúNHQ�� HNOHQGL÷LQGH� HWNLOHúLP� E�\�NO�÷�Q�� |OoHQ� LQGHNVWLU�� .L�NDUH�WHVWLQLQ� |UQHN� NULWHULGLU�� <DQL� NL�NDUH¶GH� PH\GDQD� JHWLULOHQ� \�]GHOLN� G�ú�ú�PLNWDUÕQÕ�YHULU��
+RHOWHU
V� &ULWLFDO� 1�� 0RGHOLQ� NL�NDUH� GH÷HULQLQ� ����� YH� �����DQODPOÕOÕN�G�]H\OHULQGH�NDEXO�HGLOHELOPHVL�LoLQ�JHUHNOL�RODQ�|UQHN�E�\�NO�÷��GH÷HULQL�YHULU��%X�GH÷HU����¶GHQ�E�\�N�ROPDOÕGÕU���
�����0RGHOLQ�<HQLGHQ�.XUXOPDVÕ��
(÷HU� PRGHO� X\XPOXOXN� DQDOL]L� VRQXFXQGD� G�ú�N� X\XP� L\LOL÷L�GH÷HULQH� VDKLS� oÕNPÕúVD� YH\D� GDKD� L\L� X\XP� L\LOL÷L� G�]H\LQH� VDKLS� PRGHO�JHOLúWLULOPHN� LVWHQL\RUVD� PRGHOLQ� ED]Õ� SDUDPHWUHOHULQLQ� HNOHQPHVL� YH\D�oÕNDUÕOPDVÕ� JHUHNHELOLU�� 8\XPVX]OXN� H÷HU� PRGHO� NXUDUNHQ� XQXWXODQ� ELU�GH÷LúNHQGHQ�ND\QDNODQÕ\RUVD�PRGHOLQ�\HQLGHQ�NXUXOPDVÕ�V|]�NRQXVX�ROPD]��d�QN�� WHNUDU� |UQHN� N�WOH\H� VRQUDGDQ� HNOHQHQ� EX� GH÷LúNHQOH� LOJLOL� VRUX�VRUXOPDVÕ� JHUHNLU� NL� EX� oR÷X� ]DPDQ�P�PN�Q�ROPD]��%XQGDQ�GROD\Õ�PRGHO�NXUPDQÕQ�EDúODQJÕoWD� oRN� L\L� \DSÕOPDVÕ� JHUHNLU��$PD�X\XPVX]OXN� HNVLN�ELU�\RO�NDWVD\ÕVÕQGDQ�YH\D�HNVLN�ELU�NRUHODV\RQ�YH\D�NRYDU\DQVWDQ�LOHUL�JHOL\RUVD�EX� <(0� LOH� LOJLOL� SURJUDPODUÕQ� J|VWHUGL÷L� úHNLOGH� G�]HOWLOHELOLU�� <DOQÕ]�PRGHOLQ� \HQLGHQ� ROXúWXUXOPDVÕQGD� WHRULN� PRGHOLQ� DQODPVÕ]ODúPDPDVÕQD�GLNNDW� HGLOPHVL� JHUHNLU�� <(0� SURJUDPODUÕ� WHRULN� PRGHO� PDQWÕ÷ÕQÕQ�DQODPOÕOÕ÷ÕQÕ�|OoPH]��WHRULN�PRGHOLQ�J|]OHQHQ�YHULOHUH�X\JXQOX÷XQX�WHVW�HGHU��'ROD\ÕVÕ\OD�PRGHOLQ�QH�NDGDU�GH÷LúWLULOHFH÷L�DUDúWÕUPDFÕQÕQ�NDUDU�YHUHFH÷L�ELU�LúWLU��/DJUDQJH�0XOWLSOLHU�7HVW��PRGHOGHNL�KDQJL�VÕQÕUODQPÕú�YH\D�VDELWOHQPLú�SDUDPHWUHOHULQ� GH÷LúWLULOLS� VHUEHVW� KDOH� JHWLULOHUHN� YH\D� SDUDPHWUH� HNOHQHUHN�PRGHOLQ�X\JXQOX÷XQXQ�DUWÕUÕODELOHFH÷LQL�J|VWHUHQ�ELU�\|QWHPGLU��%XQXQ�WHUVL�RODUDN� :DOG� 7HVW� LVH� KDQJL� VHUEHVW� SDUDPHWUHOHULQ� VÕQÕUODQPDVÕ� YH\D�VDELWOHQPHVL� YH\D� KDQJL� SDUDPHWUHQLQ� oÕNDUÕOPDVÕ� JHUHNWL÷LQL� J|VWHULU��)/(6+$1'%21(6���������
0RGHOGHQ�ED]Õ�\|Q�RNODUÕ��VHEHS�VRQXo�LOLúNLOHUL��oÕNDUÕODUDN��PRGHO�WULPPLQJ��YH\D�ED]Õ�\|Q�RNODUÕ� HNOHQHUHN� �PRGHO�EXLOGLQJ��KDQJLVLQLQ�GDKD�X\JXQ�RODFD÷Õ�LQFHOHQHELOLU��%X�úHNLOGHNL�PRGHO�NDUúÕODúWÕUPDODUÕQD�KL\HUDUúLN�PRGHO� NDUúÕODúWÕUPDODUÕ� GHQLU�� .L�NDUH� KL\HUDUúLN�PRGHO� NDUúÕODúWÕUPDODUÕQGD�NXOODQÕOÕU�� +L\HUDUúLN� ROPD\DQ� PRGHO� NDUúÕODúWÕUPDODUÕQGD� LVH� $,&� WHVWL�NXOODQÕOÕU��'H÷LúWLUPH�LQGHNVOHULQL�NXOODQDUDN�PRGHOL�WHNUDU�WHVW�HWPHGH�NXUDO��KHU�GHQHPHGH�\DOQÕ]FD�ELU�SDUDPHWUH�GH÷LúWLUPHNWLU��
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���6218d�
2OD\ODUÕQ�GHULQOHPHVLQH�LQFHOHQHELOPHVL�LoLQ�oR÷XQOXNOD�V|]�NRQXVX�ROD\ÕQ� PRGHOL� NXUXOXU�� 0RGHO� NXUPD�� NRQXQXQ� EHOOL� |OoHNOHU� LoLQGH�N�o�OW�OPHVL� YH� LQFHOHQHELOLU� KDOH� JHWLULOPHVL� ROD\ÕGÕU�� 0RGHO� NXUPD�DUDúWÕUÕODFDN� NRQX\X� YH\D� ROD\Õ� GDKD� GR÷UX� YH� NROD\� úHNLOGH� DQODPD\D�\DUGÕPFÕ� ROXU�� 0RGHOLQ� QDVÕO� GR÷GX÷XQX� PXKWHPHOHQ� NLPVH� WDP� RODUDN�ELOHPH]�� )DNDW� PRGHO� \DUGÕPÕ\OD� VRUXQODUÕQ� o|]�P�QH� GDKD� L\L�\DNODúÕODFD÷ÕQÕ� KHUNHV� NDEXO� HGHELOLU�� d�QN�� PRGHO� NRQX\D� LOLúNLQ�GH÷LúNHQOHUL� YH� LOLúNLOHUL� J|VWHUGL÷L� JLEL� VRQXoODUÕQÕ� GD� YHULU�� $\UÕFD�PRGHO�NXUPD� VLVWHP�\DNODúÕPÕQÕ� ]RUODGÕ÷Õ� JLEL�� ELOLPVHO� G�ú�QPHGH� GH� |QHPOL� ELU�URO�R\QDPDNWDGÕU���
0RGHO�ROXúWXUXOGXNWDQ�VRQUD�EX�PRGHOLQ�WHVW�HGLOPHVL�D\UÕ�ELU�LKWLVDV�NRQXVXGXU��<(0��PRGHO� WHVW� HWPH� YH� JHOLúWLUPHGH� DUDúWÕUPDFÕODUD� HWNLQ� ELU�DUDo�ROPXúWXU��<(0������¶ODUGD�RUWD\D�DWÕOPDVÕQD�UD÷PHQ�SRS�OHUOL÷LQL�VRQ�RQ�\ÕOGD�HOGH�HWPLúWLU��%XQXQ�QHGHQL�ELOJLVD\DU�WHNQRORMLVL�ROPDGDQ�<(0¶LQ�NXOODQÕOPDVÕQÕQ� LPNkQVÕ]� GHQHFHN� NDGDU� ]RU� ROPDVÕGÕU�� <(0� DQDOL]L� LoLQ�ROXúWXUXOPXú� ELOJLVD\DU� SURJUDPODUÕ� GD� <(0¶LQ� ELOLPVHO� DUDúWÕUPDODUGD�NXOODQÕOPDVÕQGD�|QHPOL�ELU�URO�R\QDPÕúWÕU���
'�Q\D� OLWHUDW�U�QH� EDNÕOGÕ÷ÕQGD� VRV\DO� ELOLPOHUOH� LOJLOL�DUDúWÕUPDODUGD� <(0¶LQ� � � � � � �� ��±��� RUDQÕQGD� NXOODQÕOGÕ÷Õ� J|U�OPHNWHGLU��)DNDW� 7�UNL\H¶GH� <(0� DQDOL]L� SHN� ELOLQPHPHNWH� YH� GROD\ÕVÕ\OD�X\JXODQPDPDNWDGÕU�� 5HJUHV\RQ�� IDNW|U�� YDU\DQV�� \RO� DQDOL]L� YH� GL÷HU� ED]Õ�LVWDWLVWLNVHO� DQDOL]� WHNQLNOHULQL� E�Q\HVLQGH� EDUÕQGÕUDQ� <(0¶OH� LOJLOL� 7�UNoH�ND\QDN� GD� \RN� JLELGLU�� %X� oDOÕúPD\OD�� <(0� YH� SD]DUODPD� ELOLPLQH�X\JXODQDELOLUOL÷L�LQFHOHQPLú�YH�E|\OHFH�OLWHUDW�UH�GH�NDWNÕ�VD÷ODQPÕúWÕU��
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��� .$<$�� ø��� 3D]DUODPD� %LOJL� 6LVWHPOHUL� ø�h�� øúOHWPH� )DN�OWHVL� <D\ÕQ�1R�������*�U\D\�0DWEDDFÕOÕN������V���øVWDQEXO��������
��� .8578/8ù�� .���3D]DUODPD�$UDúWÕUPDODUÕ� /LWHUDW�U� <D\ÕQODUÕ�� ���������V���øVWDQEXO��������
��� 38*(6(.�� %�+��� $�� 720(5� YH� $�� 9�� (<(�� 6WUXFWXUDO� (TXDWLRQ�0RGHOLQJ�� $SSOLFDWLRQ� LQ� (FRORJLFDO� DQG� (YROXWLRQDU\� %LRORJ\�&DPEULGJH�3UHVV��8QLWHG�.LQJGRP��������
��� 6h(5�� ø���3D]DUODPD�<|QHWLPLQGH� 6D\ÕVDO�0RGHOOHU�<ROX\OD�.DUDU�9HUPH� %L]LP�%�UR�%DVÕPHYL������V���$QNDUD��������

0DNDOHOHU�
��� +2;�� -�� -���7��0��%(&+*(5��$Q� ,QWURGXFWLRQ�7R�6WUXFWXUDO�(TXDWLRQ�0RGHOLQJ��)DPLO\�6FLHQFH�5HYLHZ� �������������������
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'L÷HU�
��� $1'(5621�� -DPHV� *��� 7KH� %DVLF� 2I� 6WUXFWXUDO� (TXDWLRQ� 0RGHO�������ZHE�LFV�SXUGXH�HGX�aMDQGHUV��6RF����6RF���������%DVLFV���RI���6WUXFWXUDO���(TXDWL�RQ���0RGHOLQJ��������SSW����������������
��� '(0(5287,�� (YDQJHOLD� 6WUXFWXUDO� (TXDWLRQ� 0RGHOLQJ� ������ZZZ�GPVW�DXHE�JU�JU��GLDIRUD���3URVRSLNR��YLVLWRUVBSSWV�'HPHURXWL��SSW�����������������
��� )/(6+$1'%21(6�� 3DWK� $QDO\VLV� DQG� 6WUXFWXUDO� (TXDWLRQ�0RGHOLQJ� ������ KWWS������������������� VHDUFK"T FDFKH��3$WR(J:P490-�ZZZ�IOHVKDQGERQHV�FRP�UHDGLQJURRP�SGI�����SGI���3DWK�$QDO\VLV�DQG�6WUXFWXUDO	KO WU����������������
��� *$5621�� 'DYLG�� 6WUXFWXUDO� (TXDWLRQ� 0RGHOLQJ� ������KWWS���ZZZ��FKDVV�QFVX�HGX�JDUVRQ�SD�����VWUXFWXU�KWP����������������
���� +8,�� 6KLUOH\�� 5HYLVLRQ� RI� *HQHWLF� 5HJXODWRU\� 0RGHOV� XVLQJ�6WUXFWXUDO� (TXDWLRQ� 0RGHOLQJ�3DWK� $QDO\VLV� ������ZZZ�FV�XZDWHUORR�FD�aV�KXL�6XPPDU\�GRF����������������
���� ,1)250$7,21� 7(&+12/2*<� 6(59,&(6�� 6WUXFWXUDO� (TXDWLRQ�0RGHOLQJ� 8VLQJ� $026�� $Q� ,QWURGXFWLRQ� ������KWWS���ZZZ�XWH[DV�HGX�LWV�UF�WXWRULDOV�VWDW�DPRV�����������������
���� 0(/6��*HUKDUG��*HWWLQJ�6WDUWHG�:LWK�7KH�6WXGHQW�(GLWLRQ�2I�/LVUHO������ )RU� :LQGRZV� ������ � KWWS���ZZZ�SVLNRORMLNWHVWOHU��KDFHWWHSH�HGX�WU�O�GRF����������������
���� 5,*'21�� (GZDUG� (��� 7KH� )RUP� 2I� 6WUXFWXUDO� (TXDWLRQ� 0RGHOV�������KWWS���ZZZ��JVX�(GX��aPNWHHU�VHP��KWPO����������������
���� 6)68�� 6WUXFWXUDO� (TXDWLRQ� 0RGHOLQJ�3DWK� $QDO\VLV� ������KWWS������������������VHDUFK"� T FDFKH�� .S�(�%.G�P�-�� XVHUZZZ��VIVX�HGX�aHIF�FODVVHV�ELRO����SDWK�6(0ZHESDJH�SGI�$UWLFOHV�8VLQJ�RU�$GGUHVVLQJ�,VVXHV�LQ�3DWK�$QDO\VLV�LQ�%LRORJ\	KO WU����������������
���� 67$762)7�� 6WUXFWXUDO� (TXDWLRQ� 0RGHOLQJ� ������KWWS���ZZZ�VWDWVRIW�FRP��WH[WERRN�VWVHSDWK�+WPO�����������������
���� <8�� &KRQJ�KR�� 6WUXFWXUDO� (TXDWLRQ� 0RGHOLQJ� ������KWWS���VHDPRQNH\�HG�DVX�HGX�aDOH[�WHDFKLQJ� �� :%,�6(0�KWPO�����������������
���� KWWS���ZZZ�LVWDWLVWLN�JHQ�WU�� PRGXOHV�SKS"� QDPH�  1HZV	ILOH� DUWLFOH	VLG �����������������


