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g=(7�%X�oDOÕúPDGD����J�Q����VDDW�DoÕN�RODQ��J�QO�N�PHVDLOHULQ�������������YH�������������VDDWOHUL�DUDVÕQGD�\DSÕOGÕ÷Õ��W�P�KHPúLUHOHULQ�NDGUROX�ROGX÷X�YH�KDIWDGD� ��� VDDW� oDOÕúWÕ÷Õ� KDVWDQHOHUGHNL� KHPúLUH� J|UHYOHQ�GLUPH� YH�oL]HOJHOHPH� VRUXQX� HOH� DOÕQPDNWD� YH� ELUGHQ� oRN� DPDo� LoHUHQ� EX� VRUXQXQ�o|]�P��LoLQ�ELU�WDPVD\ÕOÕ�GR÷UXVDO�PRGHO�|QHULOPHNWHGLU��gQHULOHQ�PRGHO�LNL�DúDPDOÕGÕU��%LULQFL�DúDPDVÕQGD�KHPúLUHOLN�KL]PHWOHULQL�\HULQH�JHWLUPHVL�LoLQ�J|UHYOHQGLULOPHVL� JHUHNHQ� PLQLPXP� KHPúLUH� VD\ÕVÕ� YH� EXQODUÕQ� LoLQGH� HQ�ID]OD�NDo�WDQHVLQLQ�|÷UHQFL�KHPúLUH�RODELOHFH÷L�EHOLUOHQLU��øNLQFL�DúDPDVÕQGD�LVH�ELULQFL�DúDPDGD�J|UHYOHQ�GLULOHQ�KHPúLUHOHULQ���KDIWDOÕN�ELU�G|QHP� LoLQ�oDOÕúPD� J�QOHUL�� oDOÕúPD� VDDWOHUL� YH� WDWLO� J�QOHUL� EHOLUOHQHUHN� ELU� oDOÕúPD�oL]HOJHVL� KD]ÕUODQÕU�� %LU� KDVWDQHGH� \DSÕODQ� X\JXODPD� oDOÕúPDVÕ\OD� EXOXQDQ�RSWLPXP�oDOÕúPD�oL]HOJHVLQLQ��KDVWDQH�\|QHWLPL�WDUDIÕQGDQ�\DSÕODQ�oL]HOJH\H�J|UH� GDKD� D]� LúJ�F�� PDOL\HWL� JHUHNWLUGL÷L�� KDVWDQH� \|QHWLPL� YH� KHPúLUH�LVWHNOHULQL�GDKD�oRN�\HULQH�JHWLUHUHN�KL]PHW�NDOLWHVLQL�DUWÕUGÕ÷Õ�J|U�OP�úW�U�������,Q� WKLV�VWXG\��DQ� LQWHJHU� OLQHHU�SURJUDPPLQJ�PRGHO� IRU� WKH�RSWLPDO�VROXWLRQ� UHTXLULQJ� PXOWLSOH� REMHFWLYHV� KDV� EHHQ� GHYHORSHG� IRU� PHGLFDO�KRVSLWDOV� WKDW�DUH�RSHQ����KRXUV�D�GD\�DQG���GD\V�D�ZHHN��DQG�KDYH�RIILFH�KRXUV�IURP�������$�0��WR������3�0��DQG�IURP������3�0��WR�������$�0���DQG�HPSOR\LQJ� IXOO�WLPH� QXUVHV� ��� KRXUV� D� ZHHN�� � $SSOLFDWLRQ� RI� WKH� PRGHO�FRQVLVWV�RI� WZR� VWHSV�� �$W� WKH� ILUVW� VWHS�� WKH�PRGHO�PLQLPL]HV� WKH�QXPEHU�RI�QXUVHV�WR�VDWLVI\�UHTXLUHG��VHUYLFH�OHYHO��DQG�GHWHUPLQHV�WKH�PD[LPXP�QXPEHU�RI��SRVVLEOH�VWXGHQW�QXUVHV�RXW�RI�WKHVH�IXOO�WLPH�QXUVHV���$W�WKH�VHFRQG�VWHS��IRU�D�SHULRG�RI�WZR�ZHHNV��WKH�PRGHO�GHWHUPLQHV�ZRUN�GD\V��ZRUN�KRXUV�DQG�RII�GD\V�RI�WKH�QXUVHV�WKDW�ZHUH�VWDIIHG�LQ�WKH�ILUVW�VWDJH�RI�WKH�PRGHO�DQG�D�ZRUN�VFKHGXOH�LV�GRQH��)ROORZLQJ�DQ�LPSOHPHQWDWLRQ�RI�DQ�RSWLPXP�VROXWLRQ�DW�D�KRVSLWDO�� LW� LV� IRXQG�WKDW� WKH�RSWLPXP�VROXWLRQ�UHTXLUHG� OHVV� ODERU� WLPH�ZKLOH� EHWWHU� VDWLVI\LQJ� WKH� OHYHO� RI� VHUYLFH� UHTXLUHG� � E\� WKH� KRVSLWDO�DGPLQLVWUDWLRQ�DQG�WKH�QHHGV�RI�WKH�QXUVHV��
*|UHYOHQGLUPH�� oL]HOJHOHPH�� KHPúLUH�� WDP� VD\ÕOÕ� SURJUDPODPD�� LúJ�F��SODQODPDVÕ��6WDIILQJ��VFKHGXOLQJ��QXUVH��LQWHJHU�SURJUDPLQJ��ZRUNIRUFH�SODQQLQJ�

�

 6�OH\PDQ�'HPLUHO�hQLYHUVLWHVL�øNWLVDGL�YH�øGDUL�%LOLPOHU�)DN�OWHVL�g÷UHWLP�h\HVL��



*h1*g5�

� ��

�����

*ø5øù�
%LOLQGL÷L� JLEL� KHPúLUHOHU�� KDVWDQHOHUGH� �� J�Q� ��� VDDW� JHUHNVLQLP�GX\XODQ� YH� KDVWDODUÕQ� EDNÕP� YH� WHGDYLVL� LOH� LOJLOL� LúOHUGH� oDOÕúDQ� VD÷OÕN�SHUVRQHOOHULGLU�� /LWHUDW�UGH� KHPúLUH� J|UHYOHQGLUPH� YH� oL]HOJHOHPH�SUREOHPOHUL� JHQHOOLNOH�� J|UHYOHQGLUPH� SUREOHPL� YH� oL]HOJHOHPH� SUREOHPL�RODUDN� D\UÕ� D\UÕ� LQFHOHQPHNWHGLU� �9HQNDWDUDPDQ� YH� %UXVFR� ������� +HPúLUH�J|UHYOHQGLUPH� LúOHPL� LOH�� HOH� DOÕQDQ� G|QHPGHNL� J�QOHULQ� Lú� \R÷XQOX÷X�DoÕVÕQGDQ�KRPRMHQ�RODQ�KHU�E|O�P��LoLQ�JHUHNOL�KHPúLUH�VD\ÕODUÕ�WDKPLQ�HGLOLU�YH� EX� G|QHPGH� W�P� LúOHULQ� \DSÕODELOPHVL� LoLQ� J|UHYOHQGLULOPHVL� JHUHNHQ�oHúLWOL� EUDQúWD� PLQLPXP� KHPúLUH� VD\ÕODUÕ� EHOLUOHQLU�� dL]HOJHOHPH� LúOHPL� LOH��J|UHYOHQGLULOHQ�KHPúLUHOHULQ�oDOÕúPD�VDDWOHUL� YH� WDWLO� J�QOHUL�EHOLUOHQHUHN�ELU�oDOÕúPD�oL]HOJHVL�KD]ÕUODQÕU����
+HPúLUH� J|UHYOHQGLUPH� YH� oL]HOJHOHPH� SUREOHPOHUL� NRQXVXQGD� EX�J�QH� NDGDU� oRN� VD\ÕGD� oDOÕúPD� \DSÕOGÕ÷Õ� J|U�OPHNWHGLU�� ����¶OHULQ�VRQODUÕQGDQ� LWLEDUHQ� \DSÕOPD\D� EDúOD\DQ� EX� NRQXGDNL� oDOÕúPDODUÕQ� ���LQFL�\�]\ÕOGD�GD�GHYDP�HWPHVL�RODVÕOÕ÷Õ� YDUGÕU� �9HQNDWDUDPDQ� YH�%UXVFR��������%X� GXUXPXQ�� <|QH\OHP� $UDúWÕUPDVÕ� DODQÕQGDNL� JHOLúPHOHU�� JHUoHN� KD\DWWD�oRN� IDUNOÕ� oDOÕúPD� NRúXOODUÕQÕQ� EXOXQPDVÕ� YH� IDUNOÕ� SHUVRQHO� SROLWLNDODUÕQÕQ�X\JXODQPDVÕQGDQ� ND\QDNODQGÕ÷Õ� V|\OHQHELOLU�� <DSÕODQ� oDOÕúPDODU� �o� JUXSWD�WRSODQDELOLU�� L�� KHPúLUH� J|UHYOHQGLUPH� LOH� LOJLOL� oDOÕúPDODU� >�%UXVFR� YH�6KRZDOWHU� ������� �.DR� YH� 4XH\UDQQH� ������� �7ULYHGL� �����@�� LL�� KHPúLUH�oL]HOJHOHPH�LOH�LOJLOL�oDOÕúPDODU�>�(DVWRQ�YH�GL÷HUOHUL���������5RVHQEORRP�YH�*RHUW]HQ� ������� �0XVD� YH� 6D[HQD� ������� �$UWKXU� YH� 5DYLQGUDQ� ��������0LOOHU� YH� GL÷HUOHUL� ������� �:DUQHU� �����@�� LLL�� +HPúLUH� J|UHYOHQGLUPH� YH�oL]HOJHOHPH� VRUXQODUÕQÕ� ELU� DUDGD� HOH� DODQ� oDOÕúPDODU� >�9HQNDWDUDPDQ� YH�%UXVFR� ������� �6LIHUG� YH� %HQWRQ� ������� �)UDQ]� YH� GL÷HUOHUL� ��������g]NDUDKDQ�YH�%DLOH\������@��øNL�GXUXPX�ELUOLNWH�LQFHOH\HQ�oDOÕúPD�VD\ÕVÕQÕQ�ID]OD� ROPDGÕ÷Õ� J|U�OPHNWHGLU�� <DSÕODQ� oDOÕúPDODUÕQ� oR÷XQOX÷X� oL]HOJHOHPH�VRUXQXQXQ� o|]�P�QH� \|QHOLNWLU�� � %X� NRQXGD� JHQLú� ELU� OLWHUDW�U� WDUDPDVÕ�9HQNDWDUDPDQ�YH�%UXVFR��������WDUDIÕQGDQ�\DSÕOPÕúWÕU���
%X� oDOÕúPDODUGD� |QHULOHQ� PRGHOOHULQ� WDPDPÕQGD�� KHU� oDOÕúPDGD�GLNNDWH�DOÕQDQ�NÕVÕWODUD�YH�GL÷HU�NRúXOODUD�ED÷OÕ�RODUDN�EHOLUOHQPLú�RODQ�RODVÕ�oDOÕúPD� oL]HOJHOHULQGH� oDOÕúDFDN� KHPúLUH� VD\ÕODUÕQÕ� WHPVLO� HGHQ� GH÷LúNHQOHU�NXOODQÕOPDNWDGÕU��%HOLUOHQHQ�RODVÕ�oDOÕúPD�oL]HOJHOHULQLQ�VD\ÕODUÕ��X\JXODPDVÕ�\DSÕODQ� YH\D� YDUVD\ÕODQ� Lú\HULQLQ� |]HOOLNOHULQH� YH� J|UHYOHQGLULOHFHN�KHPúLUHOHULQ�oDOÕúPD�úHNOLQH��WDP�V�UHOL��NÕVPL�V�UHOL��LOJLOL�úLUNHWOHUGHQ�JHoLFL�NLUDODPD� YV�� J|UH� IDUNOÕOÕNODU� J|VWHUPHNWHGLU�� %X� oDOÕúPDODU� LoLQGH�ELUELUOHULQGHQ�|QHPOL�IDUNOÕOÕNODU�J|VWHUHQ�ED]ÕODUÕ�DúD÷ÕGDNL�JLELGLU��
0XVD�YH�6D[HQD¶QÕQ�\DSWÕNODUÕ�oDOÕúPDGD��WDP�V�UHOL�YH�NÕVPL�V�UHOL�oDOÕúPD�GXUXPXQXQ�ROGX÷X��KHU�KHPúLUH�LOH�\DSÕODQ�DQODúPDGD�EHOLUWLOHQ�V�UH�NDGDU� oDOÕúPDVÕ� JHUHNWL÷L�� J�Q�Q� KHU� VDDWL� LoLQ� JHUHNOL� KHPúLUH� VD\ÕVÕQÕQ� LNL�D\UÕ� UDNDP� �]RUXQOX� VD\Õ� YH� KDVWDODUD� JHUHNOL� |]HQLQ� WDP� RODUDN�J|VWHULOHELOPHVL� LoLQ� JHUHNOL� VD\Õ�� RODUDN� GLNNDWH� DOÕQGÕ÷Õ�� WDP� V�UHOL�KHPúLUHOHULQ�ELU�KDIWDGD� LNL� WDP�J�Q�L]LQOL�ROPDVÕ�YH� LNL�KDIWDOÕN�V�UH� LoLQGH�
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HQ�D]�ELU�KDIWD�VRQX�L]LQOL�ROPDVÕ���o�YH\D�GDKD�ID]OD�WDP�J�Q�L]LQOL�ROPDPDVÕ�úHNOLQGHNL� NÕVÕW� YH� DPDoODUÕQ� \HU� DOGÕ÷Õ� ELU� KDVWDQHGH� LNL� KDIWDOÕN� V�UH\L�NDSVD\DQ� KHPúLUH� oL]HOJHOHPH� SUREOHPLQLQ� WDPVD\ÕOÕ� KHGHI� SURJUDPODPD�PRGHOL�NXUXOPXúWXU��0RGHOGH�����NDUDU�GH÷LúNHQL�YH�����NÕVÕW�NXOODQÕOPÕúWÕU��5RVHQEORRP�YH�*RHUW]HQ¶LQ�\DSWÕNODUÕ�oDOÕúPDGD��W�P�KHPúLUHOHULQ�WDP�V�UH�YH�J�QGH���VDDW�oDOÕúWÕ÷Õ�� LNL� KDIWDOÕN� V�UH� LoLQGH� WRSODP����J�Q�oDOÕúWÕ÷Õ� YH�DUGÕúÕN�HQ�ID]OD���J�Q�HQ�D]���J�Q�oDOÕúWÕ÷Õ��DUGÕúÕN�oDOÕúPD�J�QOHUL�VRQXQGD�HQ� D]�ELU� J�Q� WDWLO� \DSWÕ÷Õ�� KDIWD� VRQX� � LNL� J�Q�Q� LNLVLQGH� GH�\D� oDOÕúWÕ÷Õ� \D�WDWLO� \DSWÕ÷Õ�� ELU� J�Q� LoLQ� JHUHNOL� KHPúLUH� VD\ÕVÕQÕQ� J�Q�Q� KHU� VDDWL� LoLQ� GH�D\QÕ� ROGX÷X� úHNOLQGHNL� NRúXOODUÕQ� GLNNDWH� DOÕQGÕ÷Õ� YH� KHU� J�Q� LoLQ� RUWD\D�oÕNDFDN� LKWL\Do� ID]ODVÕ� KHPúLUH� VD\ÕVÕQÕQ� HúLW� RODFDN� úHNLOGH�PLQLPL]H� HGHQ�ELU�DPDFÕQ�ROGX÷X�ELU�WDPVD\ÕOÕ�GR÷UXVDO�PRGHO�|QHULOPHNWHGLU��0RGHOGH����GH÷LúNHQ� YH� ��� NÕVÕW� \HU� DOPDNWDGÕU�� g]NDUDKDQ� YH� %DLOH\¶LQ� \DSWÕNODUÕ�oDOÕúPDGD�� GL÷HU� oDOÕúPDODUGDQ� IDUNOÕ� RODUDN� KHPúLUH� JHUHNVLQLPLQLQ� J�Q�Q�KHU�VDDWL�LoLQ�IDUNOÕ�ROGX÷X�YH�KDIWD�LoL�J�QOHUOH�KDIWD�VRQX�J�QOHULQ�GH�IDUNOÕ�ROGX÷X�� KHPúLUHOHULQ� J�QGH� ��� �� YH\D� ��� VDDW� oDOÕúWÕNODUÕ��J|UHYOHQGLULOHELOHFHN� KHPúLUH� VD\ÕVÕQÕQ� VDELW� ROGX÷X� úHNOLQGHNL� NÕVÕWODU�DOWÕQGD�JHUHNOL�KHPúLUH�VD\ÕODUÕQGDQ�VDSPDODUÕQ�PLQLPL]H�HGLOGL÷L�úHNOLQGHNL�ELULQFL�|QFHOLNOL�DPDFÕQ�\DQÕQGD�PHYFXW�KHPúLUH�VD\ÕVÕ�YH�NXOODQÕODQ�YDUGL\D�VD\ÕVÕQD� LOLúNLQ� LNLQFL� GHUHFH� |QFHOLNOL� DPDoODUÕQ� \HU� DOGÕ÷Õ� ELU� WDP� VD\ÕOÕ�KHGHI� SURJUDPODPD� PRGHOL� |QHULOPLúWLU�� $PDoODUÕQ� |QFHOLN� VHYLOHULQLQ�EHOLUOHQPHVLQH� JHQLú� \HU� YHULOPLúWLU��0RGHOGH� ���� GH÷LúNHQ� YH� ��� NÕVÕW� \HU�DOPDNWDGÕU�� )UDQ]� YH� DUNDGDúODUÕQÕQ� \DSWÕNODUÕ� oDOÕúPDGD�� EHOOL� ELU� E|OJHGH�GD÷ÕQÕN� KDOGH� EXOXQDQ� YH� WHN� PHUNH]GHQ� \|QHWLOHQ� oRN� VD\ÕGDNL� NOLQLNWH�J|UHYOHQGLULOHFHN� VDELW� GXUXPGDNL� YH� JH]LFL� GXUXPGDNL� VD÷OÕN� SHUVRQHOLQLQ�EHOLUOHQPHVL�SUREOHPL�LoLQ�ELU�WDPVD\ÕOÕ�KHGHI�SURJUDPODPD�PRGHOL�|QHULOPLú�YH� PRGHOLQ� X\JXODPDVÕ�� DLOH� SODQODPDVÕ� NOLQLNOHUL� LoLQ� \DSÕOPÕúWÕU�� %X�SUREOHP�� KDVWDKDQHOHUGH� KHPúLUH� J|UHYOHQGLUPH� SUREOHPOHULQGH� IDUNOÕ� ELU�\DSÕ� ROXúWXUPDNWDGÕU�� 9HQNDWDUDPDQ� YH� %UXVFR¶QXQ� \DSWÕNODUÕ� oDOÕúPDGD��\DSÕODFDN� SODQODPDQÕQ� �� KDIWDOÕN� ELU� V�UH\L� NDSVDGÕ÷Õ�� WDP� V�UHOL� YH� NÕVPL�V�UHOL� oDOÕúDQ� KHPúLUHOHULQ� J|UHYOHQGLULOHELOGL÷L� YH� JHUHNWL÷LQGH� NLUDOÕN�KHPúLUH� YHUHQ� ILUPDODUGDQ� JHoLFL� RODUDN� KHPúLUH� J|UHYOHQGLULOHELOGL÷L�� WDP�V�UHOL� KHPúLUHOHUH� EHOOL� |Oo�GH� ID]OD� PHVDL� \DSWÕUÕODELOGL÷L� úHNOLQGHNL�RODQDNODUÕQ�YH�NÕVÕWODUÕQ�EXOXQGX÷X�$%'¶GH�EXOXQDQ�ED]Õ�|]HO�KDVWDQHOHUGHNL�KHPúLUH�J|UHYOHQGLUPH�YH�oL]HOJHOHPH�SUREOHPL�LoLQ�LNL�DúDPDOÕ�ELU�WDPVD\ÕOÕ�GR÷UXVDO� PRGHO� |QHULOPHNWHGLU�� %LULQFL� DúDPDGD� J|UHYOHQGLUPH�� LNLQFL�DúDPDGD�oL]HOJHOHPH�VRUXQXQD�o|]�P�DUDQPDNWDGÕU���0RGHOGH�GLNNDWH�DOÕQDQ�DPDo�� LúJ�F�� PDOL\HWLQLQ� PLQLPL]H� HGLOPHVLGLU�� %X� NRQXGD� \DSÕODQ� GL÷HU�oDOÕúPDODUGD� HOH� DOÕQDQ� SUREOHPLQ� YH� |QHULOHQ� PRGHOLQ� \DSÕVÕ�� EX�oDOÕúPDODUGDQ�ELULQH�YH\D�ELU�NDoÕQD�EHQ]HU�QLWHOLNOHU�J|VWHUPHNWHGLU��
%X�DUDúWÕUPDGD�GD�KHPúLUH�J|UHYOHQGLUPH� YH� oL]HOJHOHPH� VRUXQODUÕ�ELUOLNWH� HOH� DOÕQPDNWDGÕU��'DKD� |QFH� \DSÕODQ� oDOÕúPDODUGDQ� IDUNOÕ� WDUDIÕ�� HOH�DOÕQDQ�Lú\HULQLQ���J�Q����VDDW�DoÕN�ROPDVÕ�YH�KHPúLUHOHULQ�J�QO�N�oDOÕúPDVÕQÕ�\D� ������������ \D� GD� ������������ VDDWOHUL� DUDVÕQGD� \DSPDVÕ�� W�P� KHPúLUHOHULQ�NDGUROX��WDP�V�UHOL��ROPDVÕ�YH�KDIWDGD����VDDW�oDOÕúPDVÕ��|÷UHQFL�KHPúLUHOHULQ�oDOÕúPDVÕQD�RODQDN�YHULOPHVL�YH�KHPúLUHOHULQ�L]LQ�J�QOHUL�LOH�LOJLOL�LVWHNOHULQLQ�GLNNDWH� DOÕQPDVÕGÕU�� %X� GXUXP� 7�UNL\H¶GHNL� KDVWDQHOHUGH� oDOÕúDQ�
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KHPúLUHOHULQ�oDOÕúPD�NRúXOODUÕQGDQ�ND\QDNODQPDNWDGÕU��%X�oDOÕúPDQÕQ�|QHPL��7�UNL\H� NRúXOODUÕQGD� oDOÕúDQ� KDVWDQHOHUGH� KHPúLUH� J|UHYOHQGLUPH� YH�oL]HOJHOHPH�VRUXQXQD�o|]�P�JHWLUHFHN�ELU�PRGHO�|QHULOPHVLGLU��%X�PRGHOGH�\HU� DODQ� NÕVÕWODU� YH� DPDoODU� GL÷HU� oDOÕúPDODUGD� |QHULOHQ� PRGHOOHUGHQ� ED]Õ�IDUNOÕOÕNODU� LoHUPHNWH�YH�PRGHO�EHQ]HU�NRúXOODUÕQ�EXOXQGX÷X� W�P�KDVWDQHOHU�LoLQ� RSWLPXP� o|]�P�� YHUHELOPHNWHGLU�� +HPúLUH� J|UHYOHQGLUPH� YH�oL]HOJHOHPH� VRUXQODUÕ� W�P� \|QOHUL� LOH� HOH� DOÕQGÕ÷ÕQGD� oRN� VD\ÕGD� DPDo�LoHUGLNOHUL� J|U�OPHNWHGLU�� %X� oDOÕúPD� LOH� JHOLúWLULOHQ� PRGHO� GH� oRN� VD\ÕGD�DPDFÕ� GLNNDWH� DOPDNWD� DQFDN�� EHQ]HU� oDOÕúPDODUÕQ� X\JXODGÕ÷Õ� KHGHI�SURJUDPODPD� \|QWHPL� \HULQH� E�W�Q� DPDoODUÕ� RSWLPL]H� HGHQ� ELU� WDP� VD\ÕOÕ�GR÷UXVDO�PRGHO� NXOODQÕOPDNWDGÕU��%X� WHUFLKLQ� QHGHQL�� EHOOL� E�\�NO�NWHNL� ELU�SUREOHPLQ�KHGHI�SURJUDPODPD�PRGHOL�LOH�o|]�P�V�UHVLQLQ��GR÷UXVDO�PRGHO�LOH�o|]�P� V�UHVLQGHQ� JHQHOOLNOH� GDKD� ID]OD� ROPDVÕGÕU�� d�QN��� KHGHI�SURJUDPODPD�PRGHOLQGH�KHU�DPDo�LoLQ�LODYH�DPDo�GH÷LúNHQOHUL�NXOODQÕOPDNWD�YH�PRGHOLQ� o|]�P�QGH� DPDoODUÕQ� |QFHOLN� VÕUDVÕQD� J|UH� KHU� DPDo� LoLQ� LODYH�o|]�P�LúOHPOHUL�JHUHNPHNWHGLU��
*HOLúWLULOHQ� PRGHO� LNL� DúDPDOÕGÕU�� %LULQFL� DúDPDVÕQGD� KHPúLUHOLN�KL]PHWOHULQL� \HULQH� JHWLUPHVL� LoLQ� J|UHYOHQGLULOPHVL� JHUHNHQ� PLQLPXP�KHPúLUH� VD\ÕVÕ� YH� EXQODUÕQ� LoLQGH� HQ� ID]OD� NDo� WDQHVLQLQ� |÷UHQFL� KHPúLUH�RODELOHFH÷L� EHOLUOHQLU�� øNLQFL� DúDPDVÕQGD� LVH� ELULQFL� DúDPDGD� J|UHYOHQGLULOHQ�KHPúLUHOHULQ� �� KDIWDOÕN� �YH\D� GDKD� ID]OD�� ELU� G|QHP� LoLQ� oDOÕúPD� J�QOHUL��oDOÕúPD�VDDWOHUL�YH�WDWLO�J�QOHUL�EHOLUOHQHUHN�ELU�oDOÕúPD�oL]HOJHVL�KD]ÕUODQÕU��
�

���*(/øù7ø5ø/(1�02'(/�
dRN�VD\ÕGD�KDVWDQHGH�\DSÕODQ�|Q�J|U�úPHOHUH�J|UH��KHPúLUH�KL]PHWL�J|UHQ� NLúLOHULQ� DúD÷ÕGD� EHOLUWLOHQ� NRúXOODUD� X\JXQ� úHNLOGH� oDOÕúPDODUÕ�JHUHNPHNWHGLU��
��� +DVWDQHOHUGH�KHPúLUH�KL]PHWL�J�Q�Q����VDDWL�GHYDP�HGHU�
��� %LU�KHPúLUH�KDIWDGD����VDDW�oDOÕúPDOÕ�
��� *�Q�Q�\D�������������VDDWOHUL�DUDVÕQGD�\D�GD����������� ���VDDWOHUL�DUDVÕQGD�oDOÕúPDOÕ�
��� +DIWDGD�HQ�D]�ELU�NHUH�DUGÕúÕN���WDP�J�Q��ELU�WDP�J�Q�������������VDDWOHUL�DUDVÕQGDNL�V�UH��L]LQ�NXOODQPDOÕ�
��� +DIWDGD�DUGÕúÕN����VDDW�YH\D�GDKD�ID]OD�L]LQ�NXOODQPDPDOÕ�
��� %LU� KHPúLUH� D\QÕ� ]DPDQGD� VD÷OÕNOD� LOJLOL� ELU� \�NVHN� |÷UHQLP�NXUXPXQGD� |÷UHQFL� �|÷UHQFL� KHPúLUH�� LVH� ��� YH� ��� NRúXOODUD�X\PD\DELOLU�
��� $UGÕúÕN�LNL�J�Q��������������VDDWOHUL�DUDVÕQGD�oDOÕúPDPDOÕ�
��� $UGÕúÕN�RODUDN����VDDWWHQ�ID]OD�oDOÕúPDPDOÕ�
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��� %LU� KHPúLUH� KDIWDGD� DUGÕúÕN� ��� VDDW� oDOÕúPD\Õ� RODELOGL÷LQFH� D]�\DSPDOÕ�
���� +DIWDGD� � ���������� ��� VDDWOHUL� DUDVÕQGD� LNL� VHIHU� oDOÕúDQ� ELU�KHPúLUH�DUGÕúÕN����VDDW�L]LQ�NXOODQDELOLU���
%X� NRúXOODUGDQ� LON� LNLVL� KHUNHV� WDUDIÕQGDQ� ELOLQPHNWHGLU�� ho�QF��NRúXO��KDVWDQHOHUGH�JHQHOOLNOH�KHPúLUH�WDúÕPD�KL]PHWLQLQ�\DSÕOPDPDVÕ�YH�EX�LQVDQODUÕQ�JHFH�VDDW�������GH�EDúND�DUDoODUOD�HYOHULQH�JLGLS�JHOPHNWHQ�HQGLúH�HWPHOHUL�YH��������������VDDWOHUL�DUDVÕQGD�\HULQH�JHWLULOPHVL�JHUHNHQ�KHPúLUHOLN�KL]PHWLQLQ� KHU� VDDW� LoLQ� D\QÕ� ROPDVÕ� QHGHQL\OH� GLNNDWH� DOÕQPDNWDGÕU��'|UG�QF�� NRúXO� GD� ELOLQHQ� ELU� GXUXP� ROPDNOD� ELUOLNWH�� ELU� KHPúLUH� JHFH�YDUGL\DVÕQGD� ����������� ��� VDDWOHUL� DUDVÕQGD�� oDOÕúPÕú� LVH� LúL� EÕUDNWÕ÷Õ� VDDWL�LoHUHQ� J�Q�Q� J�QG�]�QGH� X\XPDVÕ� JHUHNWL÷L� LoLQ� R� J�Q�Q�� DUGÕúÕN� LNL� J�Q�KDIWDOÕN�WDWLO�V�UHVLQLQ�ELULQFL�J�Q��RODUDN�VD\ÕODPD\DFD÷ÕQD�GD�GLNNDW�HWPHN�JHUHNPHNWHGLU��%HúLQFL�NRúXO��DUGÕúÕN����VDDW�YH\D�GDKD� ID]OD� L]LQOL�RODQ�ELU�KHPúLUHQLQ� VÕN� VÕN� úHKLU� GÕúÕQD� WDWLOH� oÕNPDVÕ� RODVÕOÕ÷ÕQÕQ� \�NVHN� ROPDVÕ�QHGHQL\OH� DFLO� GXUXPODUGD� DUDQGÕ÷ÕQGD� HYLQGH� EXOXQDPDPDVÕ� YH� EX� NDGDU�X]XQ� ELU� L]LQGHQ� VRQUD� LúLQH� NRQVDQWUDVÕQÕQ� D]� RODFD÷Õ� HQGLúHOHUL\OH� GLNNDWH�DOÕQPDNWDGÕU��
$OWÕQFÕ� NRúXO�� 6D÷OÕN� %DNDQOÕ÷Õ� WDUDIÕQGDQ� EX� NRQX\OD� LOJLOL� RODUDN�\D\ÕQODQDQ� ELU� JHQHOJHQLQ� JHUH÷LQL� \DSPDN� LoLQ� JHUHNPHNWHGLU�� %XQD� J|UH��KDVWDQHOHUGH� RODELOGL÷LQFH� oRN� |÷UHQFL� KHPúLUH� �g+�� oDOÕúWÕUÕOPDVÕ�JHUHNWL÷LQGHQ� EX� KHPúLUHOHU� LoLQ� ��� YH� ��� NRúXOODUÕQ� J|]� DUGÕ� HGLOPHVLQLQ�X\JXQ� RODFD÷Õ� V|\OHQHELOLU�� d�QN�� KHPúLUHOLN� LúLQL� |÷UHQFLOLN� LOH� ELUOLNWH�\DSPDN�]RUXQGD�RODQ�EX�KHPúLUHOHULQ�JHUoHN�DQODPGD�NHQGLOHULQL�LNL�WDPJ�Q��YH\D� GDKD� ID]OD�� WDWLOGH� VD\PDODUÕQÕQ� RODQD÷Õ� J|U�QPHPHNWHGLU�� <HGLQFL��VHNL]LQFL� YH� GRNX]XQFX� NRúXOODU� KHPúLUHOLN� KL]PHWLQLQ� NDOLWHVLQL� \�NVHN�WXWPDN�LoLQ�JHUHNOL�J|U�OPHNWHGLU��2QXQFX�NRúXO��GL÷HU���NRúXO�WDUDIÕQGDQ�ELU�KHPúLUHQLQ� KDIWDGD� LNL� VHIHU� ������������ VDDWOHUL� DUDVÕQGD� oDOÕúPDVÕ�HQJHOOHQGL÷LQGHQ�� JHUHNWL÷LQGH� EX� oDOÕúPD� úHNOLQLQ� GH� X\JXODQDELOPHVL� LoLQ�JHUHNPHNWHGLU��
<XNDUÕGD� EHOLUWLOHQ� ��� YH� ��� NRúXOODU� GLNNDWH� DOÕQGÕ÷ÕQGD�X\JXODQDELOHFHN� KDIWDOÕN� oDOÕúPD� oL]HOJHVL� �ELU� KHPúLUHQLQ� ��� VDDWOLN�oDOÕúPDVÕQÕ� KDIWDQÕQ� KDQJL� J�QOHULQGH� YH� KDQJL� VDDWOHU� DUDVÕQGD�\DSDELOHFH÷LQL� J|VWHUHQ� oDOÕúPD� SODQÕ�� VD\ÕVÕ� ���� LNHQ�� ��� NRúXOXQ� KHSVL�ELUOLNWH� GLNNDWH� DOÕQGÕ÷ÕQGD� EX� VD\Õ� ��� ROPDNWDGÕU�� 7DEOR� �¶GH� DoÕN� RODUDN�YHULOHQ� ��� DOWHUQDWLI� oDOÕúPD� oL]HOJHVL� EX� DPDoOD� \DSÕODQ� ELU� ELOJLVD\DU�SURJUDPÕ�\DUGÕPÕ�LOH�RUWD\D�NRQXOPXúWXU���
7DEOR� �¶LQ� LNLQFL� V�WXQXQGD� DOWHUQDWLI� oDOÕúPD� oL]HOJHOHULQLQ�QXPDUDODUÕ�� ELULQFL�� LNLQFL� YH� �o�QF�� VDWÕUODUÕQGD�� ELU� KDIWDOÕN� V�UH� LoLQGH�EXOXQDQ� oDOÕúPD� VDDWOHUL� �YDUGL\D� VDDWOHUL�� YH� YDUGL\D� QXPDUDODUÕ� \HU�DOPDNWDGÕU�� 7DEOR� �¶LQ� GL÷HU� NÕVÕPODUÕQGD�� L�� oDOÕúPD� oL]HOJHVLQH� J|UH� M��YDUGL\D�VDDWOHULQGH�oDOÕúÕOÕ\RU�LVH�6LM ��RODFDN�úHNLOGH�oDOÕúPD�oL]HOJHOHULQLQ�DoÕN�KDOL�J|U�OPHNWHGLU��
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������������VDDWOHUL�DUDVÕ�oDOÕúPD�]DPDQÕ�³J�QG�]�YDUGL\DVÕ´�YH������������� VDDWOHUL� DUDVÕ� oDOÕúPD� ]DPDQÕ� ³JHFH� YDUGL\DVÕ´� RODUDN�LVLPOHQGLULOGL÷LQGH������YH����VD\ÕODUÕQÕQ�EXOXQXúX�ú|\OH�DoÕNODQDELOLU�����YH����NRúXOODU�GLNNDWH�DOÕQGÕ÷ÕQGD�X\JXODQDELOHFHN�KDIWDOÕN�oDOÕúPD�oL]HOJHOHUL��
D�� +DIWDGD���NH]�VDGHFH�J�QG�]�YDUGL\DVÕQGD�oDOÕúÕOPDVÕ��
E��+DIWDGD���NH]�JHFH�YH���NH]�J�QG�]�YDUGL\DVÕQGD�oDOÕúÕOPDVÕ��
F��+DIWDGD���NH]�JHFH�YH���NH]�J�QG�]�YDUGL\DVÕQGD�oDOÕúÕOPDVÕ��

úHNOLQGH��o�JUXSWD�WRSODQDELOLU��
D�� +DIWDGD� �� NH]� VDGHFH� J�QG�]� YDUGL\DVÕQGD� oDOÕúÕOPDVÕ�� %X�JUXSWD� oDOÕúDQ� ELU� KHPúLUH� ������������ VDDWOHUL� DUDVÕQGD�� �� J�Q� �¶HU� VDDW�oDOÕúDUDN� ��� VDDWOLN� oDOÕúPD� V�UHVLQL� WDPDPODPÕú� ROXU�� %X� G�]HQGHNL� ELU�oDOÕúPD� LoLQ� DOWHUQDWLI� oDOÕúPD� oL]HOJHVL� VD\ÕVÕ� � �&� ��� RODUDN��KHVDSODQPDVÕQD� UD÷PHQ�� � ��NRúXO� GLNNDWH� DOÕQGÕ÷ÕQGD� EX� VD\Õ� �&� ���ROPDNWDGÕU��%X�oDOÕúPD�oL]HOJHOHUL�7DEOR��¶LQ� �³���JUXS�oDOÕúPD�oL]HOJHOHUL´��E|O�P�QGH�J|U�OPHNWHGLU�����
E�� +DIWDGD� �� NH]� JHFH� YDUGL\DVÕQGD� YH� �� NH]� J�QG�]�YDUGL\DVÕQGD� oDOÕúÕOPDVÕ��%X� JUXSWD� oDOÕúDQ� ELU� KHPúLUH� LNL� NH]� ������������VDDWOHUL�DUDVÕQGD�YH�ELU�NH]�������������VDDWOHUL�DUDVÕQGD�oDOÕúDUDN�������� ���VDDWOLN� KDIWDOÕN� oDOÕúPD� V�UHVLQL� WDPDPODPÕú� ROXU�� øNL� JHFH� YDUGL\DVÕ� LoLQ�DOWHUQDWLI� � VD\ÕVÕ� �&� ��� �YH�ELU�J�QG�]� LoLQ��&� ��ROGX÷XQGDQ�� LNL�JHFH�ELU�J�QG�]� úHNOLQGHNL� oDOÕúPD� oL]HOJHVL� VD\ÕVÕ� ��[� ���� ROPDNWDGÕU�� ��� NRúXOD�X\JXQ� ROPDGÕ÷Õ� J|]OHQHQ� �&� �� oL]HOJH� GÕúODQGÕ÷ÕQGD� LNL� JHFH� LOH� LOJLOL�DOWHUQDWLI� oDOÕúPD� oL]HOJHVL� VD\ÕVÕ� ���� ��� ROPDNWDGÕU�� ��� NRúXOD� J|UH�� LNL�JHFH� YDUGL\DVÕQÕQ� ELU� |Q�QGHNL� YH� ELU� DUNDVÕQGDNL� J�QG�]� YDUGL\DODUÕQGD�oDOÕúÕODPD\DFD÷Õ� LoLQ� NDODQ� �o� J�QG�]� LoLQGH� ELU� J�QG�]�Q� DOWHUQDWLI� VD\ÕVÕ�

�&� ���RODFDNWÕU��%|\OHFH���������YH����NRúXOODU�GLNNDWH�DOÕQGÕ÷ÕQGD��LNL�JHFH�ELU� J�QG�]� úHNOLQGHNL� oDOÕúPD� oL]HOJHVL� VD\ÕVÕ� ��[� ��� ROXU�� %X� ���oL]HOJHGHQ� ���� NRúXOD� X\DQ� VDGHFH� ��� oL]HOJH� ROGX÷X� J|]OHQPLúWLU�� $QFDN��g+¶OHULQ� JHQHOOLNOH� KDIWD� VRQX� J�QOHULQ� J�QG�]� YDUGL\DODUÕQGD� YH� KDIWD� LoL�J�QOHULQ� JHFH� YDUGL\DODUÕQGD� oDOÕúPD� RODQD÷Õ� ROGX÷XQGDQ� YH� EX� GXUXPD�VDGHFH� LNL� JHFH� ELU� J�QG�]� oDOÕúPD� oL]HOJHVL� X\JXQ� JHOGL÷LQGHQ�� ��� YH� ���NRúXOODUD� X\PDPDVÕQD� UD÷PHQ� &XPDUWHVL� YH� 3D]DU� J�QOHULQGHQ� ELULQGH�J�QG�]� YDUGL\DVÕ� RODQ� � �� oDOÕúPD� oL]HOJHVLQLQ� GH� GLNNDWH� DOÕQPDVÕ� JHUHNLU��%XQD�J|UH�����NRúXOXQ�WDPDPÕQD�X\JXQ�JHOHQ�LNL�JHFH�ELU�J�QG�]�úHNOLQGHNL�oDOÕúPD�oL]HOJHVL�VD\ÕVÕ����� ���ROPDNWDGÕU��%X�oDOÕúPD�oL]HOJHOHULQLQ�LON����WDQHVL�7DEOR��¶LQ� � ³���JUXS�oDOÕúPD�oL]HOJHOHUL´� �E|O�P�QGH�������QXPDUDOÕ�oL]HOJHOHU��GL÷HU���WDQHVL�LVH������QXPDUDOÕ�oL]HOJHOHU�RODUDN�J|U�OPHNWHGLU�������
�
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7DEOR���� øVWHQHQ�NRúXOODUD�X\JXQ�RODQ�oDOÕúPD�oL]HOJHOHUL�
� 3D]DUWHVL� 6DOÕ� dDUúDPED� 3HUúHPEH� &XPD� &XPDUWHVL� 3D]DU�
VDDW������� ������ ������������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

� M�?�L� �� �� �� �� �� �� �� �� �� ��� ��� ��� ��� ���
�� ��� � � � �� � �� � �� � �� � �� �
�� �� � � � � � �� � �� � �� � �� �
�� �� � �� � � � � � �� � �� � �� �
�� �� � �� � �� � � � � � �� � �� �
�� �� � �� � �� � �� � � � � � �� �
�� �� � �� � �� � �� � �� � � � � ���
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F�� � +DIWDGD� �� NH]� JHFH� YDUGL\DVÕQGD� YH� �� NH]� J�QG�]�YDUGL\DVÕQGD� oDOÕúÕOPDVÕ��%X�JUXSWD� oDOÕúDQ� ELU� KHPúLUH� ELU� NH]� ������������VDDWOHUL�YH��o�NH]�GH�������������VDDWOHUL�DUDVÕQGD�oDOÕúDUDN�����[� ���VDDWOLN�oDOÕúPD� V�UHVLQL� WDPDPODPÕú� ROXU�� %LU� JHFH� YDUGL\DVÕ� LoLQ� DOWHUQDWLI� � VD\ÕVÕ�
�&� �� � YH� �o� J�QG�]� LoLQ� DOWHUQDWLI� VD\ÕVÕ� �&� ��� ROGX÷XQGDQ�� ELU� JHFH� �o�J�QG�]� úHNOLQGHNL� oDOÕúPD� oL]HOJHVL� VD\ÕVÕ� �[�� ���� ROPDNWDGÕU�� ��� NRúXO�JHUH÷L� JHFH� YDUGL\DVÕQÕQ� |QFHVL� YH� VRQUDVÕ� J�QG�]� YDUGL\DODUÕQGD�oDOÕúÕODPD\DFD÷ÕQGDQ�� NDODQ� �� J�QG�]� LoLQGH� �� J�QG�]�Q� DOWHUQDWLI� VD\ÕVÕ�
�&� ���ROPDNWDGÕU��%X�GXUXPGD�DOWHUQDWLI� oDOÕúPD�oL]HOJHVL� VD\ÕVÕ� �[�� ���ROXU�� %X� oL]HOJHOHU� LoLQGH� ��� NRúXOD� X\PDGÕ÷Õ� J|]OHQHQ� ��� oL]HOJH� YH� ���
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NRúXOD�X\PDGÕ÷Õ�J|]OHQHQ���oL]HOJH�GÕúODQGÕ÷ÕQGD�W�P�NRúXOODUD�X\JXQ�JHOHQ�LNL� JHFH� ELU� J�QG�]� úHNOLQGHNL� oDOÕúPD� oL]HOJHOHULQLQ� VD\ÕVÕ� ������� ���NDOPDNWDGÕU�� %X� oDOÕúPD� oL]HOJHOHUL� GH� 7DEOR� �¶LQ� � ³��� JUXS� oDOÕúPD�oL]HOJHOHUL´��E|O�P�QGH�J|U�OPHNWHGLU��
�%XQD�J|UH���o�JUXSWD����YH����NRúXOODUD�X\JXQ�RODQ�WRSODP�oDOÕúPD�oL]HOJHVL�VD\ÕVÕ������������ �����LNHQ�� �E�W�Q�NRúXOODU�GLNNDWH�DOÕQGÕ÷ÕQGD�EX�VD\Õ�������� ���ROPDNWDGÕU��
%X� oDOÕúPDGD� JHOLúWLULOHQ� PRGHO�� \XNDUÕGD� DoÕNODQDQ� NRúXOODUÕQ�\DQÕQGD�DúD÷ÕGDNL�DPDo�YH�NÕVÕWODUÕ�GD�GLNNDWH�DOPDNWDGÕU��
� 7DEOR��¶GH�YHULOHQ� �oDOÕúPD�oL]HOJHOHULQH�X\JXQ�RODFDN�úHNLOGH�ELU�oDOÕúPD�oL]HOJHVL�KD]ÕUODPDN��
� *HUHNOL� KHPúLUHOLN� KL]PHWLQL� HQ� D]� VD\ÕGD� KHPúLUH� LOH� \HULQH�JHWLUPHN��
� *HUHNOL�ROGX÷XQGD�RODELOGL÷LQFH�oRN�g+�oDOÕúWÕUPDN��
� øNL� WDP�J�Q�KDIWDOÕN� L]QL�ROPD\DQ�oDOÕúPD�oL]HOJHOHULQGH� ������QXPDUDOÕ�oL]HOJHOHU��RODELOGL÷LQFH�D]�g+�oDOÕúWÕUPDN��
� +HU� E|O�P�Q� VRUXPOX� KHPúLUHVLQL� J�QG�]� YDUGL\DODUÕQGD�oDOÕúWÕUPDN��
� +DIWDOÕN� L]LQ� J�QOHUL� LOH� LOJLOL� KHPúLUH� LVWHNOHULQL� RODELOGL÷LQFH�\HULQH�JHWLUPHN��
� %LU�KDIWDGD�JHFH�YH�J�QG�]�YDUGL\DODUÕQGD�oDOÕúWÕNODUÕ�V�UHOHULQ�GHQJHVL� DoÕVÕQGDQ� KHPúLUHOHU� DUDVÕQGD� RODELOGL÷LQFH� HúLWOLN�VD÷ODPDN��

� %X� DPDo� YH� NÕVÕWODUÕQ� WDPDPÕQÕ� GLNNDWH� DODELOHQ� LNL� DúDPDOÕ� ELU�PRGHO�JHOLúWLULOPLúWLU��0RGHOLQ�ELULQFL�DúDPDVÕ�7DEOR��¶GH��LNLQFL�DúDPDVÕ�LVH�7DEOR��¶GH�YHULOPLúWLU���
0RGHOLQ� ELULQFL� DúDPDVÕQÕQ� RSWLPXP� o|]�P�� LOH�� ELU� KDIWDOÕN� V�UH�LoLQGH�JHUHNOL�KHPúLUHOLN�KL]PHWLQLQ�\HULQH�JHWLULOPHVL�LoLQ�J|UHYOHQGLULOHFHN�PLQLPXP� KHPúLUH� VD\ÕVÕ�� EX� VD\ÕQÕQ� LoLQGH� KDIWD� LoL� J�QOHULQ� J�QG�]�YDUGL\DVÕQGD�oDOÕúPD\DFDN�HQ� ID]OD�NDo�NLúLQLQ�RODELOHFH÷L�� �\DQL� �NDo� � WDQH��J�QG�]� �|÷UHQLP�J|UHQ�|÷UHQFL�KHPúLUH��*hg+��oDOÕúWÕUÕODELOHFH÷L�YH�KDIWD�LoL�J�QOHULQ�JHFH�YDUGL\DVÕQGD�oDOÕúPD\DFDN�HQ�ID]OD�NDo�NLúLQLQ�RODELOHFH÷L��\DQL�NDo�WDQH�JHFH�|÷UHQLP�J|UHQ�|÷UHQFL�KHPúLUH��*(g+��oDOÕúWÕUÕODELOHFH÷L�EHOLUOHQLU��%X�PRGHOGH���DPDo�EXOXQPDNWDGÕU��%XQODU�|QFHOLN� VÕUDVÕQD�J|UH��WRSODP� KHPúLUH� VD\ÕVÕQÕ� PLQLPL]H� HWPHN�� EX� VD\ÕQÕQ� LoLQGH� \HU� DODELOHFHN�*hg+�VD\ÕVÕQÕ�YH�*(g+�VD\ÕVÕQÕ�PDNVLPL]H�HWPHNWLU��*hg+¶OHUH�|QFHOLN�YHULOPHVLQLQ� QHGHQL�� 7�UNL\H¶GHNL� ILLOL� GXUXPD� J|UH� g+¶OHULQ� E�\�N�oR÷XQOX÷XQXQ�*hg+¶OHUGHQ� ROXúPDVÕGÕU��%X�GXUXPXQ��g+¶OHULQ� JHQHOOLNOH�VD÷OÕNOD�LOJLOL�\�NVHN�RNXOODUÕ�WHUFLK�HWPHVL�YH�EX�W�U�\�NVHN�RNXOODUÕQ�E�\�N�oR÷XQOX÷XQGD� JHFH� |÷UHWLPLQLQ� EXOXQPDPDVÕQGDQ� ND\QDNODQGÕ÷Õ�V|\OHQHELOLU��
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7DEOR����*HOLúWLULOHQ�PRGHOLQ�ELULQFL�DúDPDVÕ�GH÷LúNHQ�YH�SDUDPHWUHOHU�
������������������������������������������������������������������������������������������������������������������������������������������������

�HQN�������=��� � ������;�M��� ������;�M��� ������;�M �� ������;�M
��������������������������������M ������������������������������M �����������������������������M �����������������������������M �����
NÕVÕWODU������������ 6 L�M�;�M�� 3�L��� � M�L�
������������������������������������M�

; M�����YH�WDPVD\Õ�������������������������� M
'H÷LúNHQ�YH�SDUDPHWUHOHU�M ��7DEOR��¶GHNL�oDOÕúPD�oL]HOJHOHUL�HQGHNVL��M ��������L ��ELU�KDIWDGD�EXOXQDQ�YDUGL\DODUÕQ�HQGHNVL��L� ���������; M��������� M�oDOÕúPD�oL]HOJHVLQGH�oDOÕúDFDN�KHPúLUH�VD\ÕVÕ���6 L�M�  �����M�oDOÕúPD�oL]HOJHVLQH�J|UH�KDIWDQÕQ�L�YDUGL\DVÕQGD�oDOÕúÕOÕ\RU�LVH�6 L�M������ �����DNVL�WDNGLUGH�3 L���������� KDIWDQÕQ�L�YDUGL\DVÕQGD�oDOÕúPDVÕ�JHUHNHQ�KHPúLUH�VD\ÕVÕ��

7DEOR� �¶GH� J|U�OG�÷�� JLEL� ����� QXPDUDOÕ� oDOÕúPD� oL]HOJHOHUL�*hg+¶OHU� LoLQ�� ���� YH� ������ QXPDUDOÕ� oDOÕúPD� oL]HOJHOHUL� *(g+¶OHU� LoLQ�X\JXQ� ROPDNWDGÕU�� %X� QHGHQOH� PRGHOLQ� ELULQFL� DúDPDVÕQGDNL� DPDo�IRQNVL\RQXQGD������QXPDUDOÕ�GH÷LúNHQOHULQ�NDWVD\ÕODUÕQD��������GH÷HUL������YH� ������ QXPDUDOÕ� GH÷LúNHQOHULQ� NDWVD\ÕODUÕQD� ������� GH÷HUL� YH� � GL÷HU��GH÷LúNHQOHULQ� � NDWVD\ÕODUÕQD� ������� GH÷HUL� YHULOPLúWLU�� $PDo�IRQNVL\RQXQGDNL� GH÷LúNHQOHULQ� NDWVD\ÕODUÕQD� ������� VHYL\HOHULQGH� E�\�N�VD\ÕODU� YHULOPHVLQLQ� QHGHQL�� DPDoODUÕQ� |QFHOLN� VHYL\HOHULQLQ� ELU� ELULQH�NDUÕúPDPDVÕQÕ� VD÷ODPDN� LoLQGLU�� %|\OHFH�� PRGHOLQ� RSWLPXP� o|]�P��VRQXFXQGD�E�W�Q�DPDoODUÕQ�VÕUD\OD�RSWLPL]H�HGLOGL÷L�ELU�o|]�PH�XODúÕODELOLU��2SWLPXP�o|]�P�GH÷HUOHULQH�J|UH��
���������������������������������������������������������������������������������������������������������������������������������������

+��� �� ; M�� YH������������+��� �� ; M��� ; M KHVDSODQÕU��
�������������M �����������������������������������������������������������������M ���������������M ����

0RGHOLQ� ELULQFL� DúDPDVÕQÕQ� RSWLPXP� o|]�P�� LOH� R� E|O�PGH�J|UHYOHQGLULOPHVL� JHUHNHQ� PLQLPXP� KHPúLUH� VD\ÕVÕ� �HQN� =���� EX� VD\ÕQÕQ�LoLQGH� \HU� DODELOHFHN� PDNVLPXP� *hg+� VD\ÕVÕ� �+�� YH� *(g+� VD\ÕVÕ� �+��EXOXQPXú�ROXU��%X�UDNDPODU�PRGHOLQ�LNLQFL�DúDPDVÕQGD�NXOODQÕOPDNWDGÕU���
�
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; M��� ���YH�WDPVD\Õ������������������������� M
< W�� ���������������������������������������������� W

� 'H÷LúNHQ�YH�SDUDPHWUHOHU�
��M� ��7DEOR��¶GHNL�oDOÕúPD�oL]HOJHOHUL�HQGHNVL��M ��������
��L� ��%LU�KDIWDGD�EXOXQDQ�YDUGL\DODUÕQ�HQGHNVL��L� ���������
��W� ��+DIWDQÕQ�J�QOHUL�HQGHNVL��W ����������
��N� ��*�QG�]�|÷UHQLP�J|UHQ�|÷UHQFL�KHPúLUHOHULQ�oDOÕúDELOHFHNOHUL�oL]HOJHOHULQ�HQGHNVL��
���������������������N ��������
��;�M��� ���-�oDOÕúPD�oL]HOJHVLQGH�oDOÕúDFDN�KHPúLUH�VD\ÕVÕ���
��<�W��� ���+DIWDOÕN�L]LQ��J�QOHUL�LOH�LOJLOL�NÕVÕWODUD�LúOHUOLN�ND]DQGÕUPDN�LoLQ�NXOODQÕODQ���
���������������������GH÷LúNHQOHU��
��(QN�=���� ���0RGHOLQ�ELULQFL�DúDPDVÕQGD�HOGH�HGLOHQ�RSWLPXP�o|]�P�Q�DPDo�GH÷HUL����
��6�L�M���������  ������M�oDOÕúPD�oL]HOJHVLQH�J|UH�KDIWDQÕQ�L�YDUGL\DVÕQGD�oDOÕúÕOÕ\RU�LVH���
��6�L�M��������  ������DNVL�WDNGLUGH�
��3�L��������� ���+DIWDQÕQ�L�YDUGL\DVÕQGD�oDOÕúPDVÕ�JHUHNHQ�KHPúLUH�VD\ÕVÕ��
��%���������� ���2�E|O�PGH�oDOÕúDFDN�*hg+�VD\ÕVÕ��%�����+���ROPDOÕ��
��%���������� ���2�E|O�PGH�oDOÕúDFDN�*(g+�VD\ÕVÕ��%�����+���ROPDOÕ��
��'�W�������� ���+DIWDQÕQ��W��YH��W����J�Q���LNL�J�Q��L]LQ�NXOODQPDN�LVWH\HQ�KHPúLUH�VD\ÕVÕ�
�

0RGHOLQ�LNLQFL�DúDPDVÕ�LOH��ELULQFL�DúDPDGD�HOGH�HGLOHQ���HQN�=�� +�YH�+� LOH�LOJLOL�NÕVÕWODU�DOWÕQGD�|QFHOLN�VÕUDVÕQD�J|UH��LNL�WDP�J�Q�KDIWDOÕN�L]QL�ROPD\DQ�YH\D����VDDWWHQ�ID]OD�L]LQ�LoHUHQ�oDOÕúPD�oL]HOJHOHULQGH�RODELOGL÷LQFH�D]� KHPúLUH� oDOÕúWÕUÕOPDVÕ�� KDIWDOÕN� L]LQ� J�QOHUL� LOH� LOJLOL� KHPúLUH� LVWHNOHULQLQ�
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RODELOGL÷LQFH� \HULQH� JHWLULOPHVL�� KDIWDGD� DUGÕúÕN� ��� VDDW� � L]LQ� NXOODQPD\D�PH\GDQ�YHUHQ�oDOÕúPD�oL]HOJHOHULQH�J|UH�oDOÕúDQ�KHPúLUH�VD\ÕVÕQÕQ�PLQLPL]H�HGLOPHVL�� ELU� KDIWDGD� JHFH� YH� J�QG�]� YDUGL\DODUÕQGD� oDOÕúWÕNODUÕ� V�UHOHULQ�GHQJHVL� DoÕVÕQGDQ� KHPúLUHOHU� DUDVÕQGD� RODELOGL÷LQFH� HúLWOLN� VD÷ODQPDVÕ�úHNOLQGHNL�DPDoODUÕQ�RSWLPL]H�HGLOGL÷L�ELU�oDOÕúPD�oL]HOJHVL�DUDúWÕUÕOÕU��
7DEOR��¶GH�J|U�OG�÷��JLEL������QXPDUDOÕ�oDOÕúPD�oL]HOJHOHUL�KDIWDGD�LNL�WDP�J�Q�L]LQ�LoHUPHPHNWH�YH����QXPDUDOÕ�oL]HOJH�LVH����VDDWWHQ�ID]OD�L]LQ�LoHUPHNWHGLU�� %X� oL]HOJHOHU� GDKD� oRN� g+¶\H� oDOÕúPD� RODQD÷Õ� VD÷ODPDN�DPDFÕ\OD� NRQPXúWX�� %X� QHGHQOH� EX� oDOÕúPD� oL]HOJHOHULQGH� DQFDN� ]RUXQOX�GXUXPXQGD�g+�oDOÕúPDVÕ��DNVL�GXUXPGD�KLo�KHPúLUH�oDOÕúPDPDVÕQÕ�VD÷ODPDN�LoLQ� PRGHOLQ� LNLQFL� DúDPDVÕQGDNL� DPDo� IRQNVL\RQXQGD� � ;� M� � � � �M ��������GH÷LúNHQOHULQLQ�NDWVD\ÕODUÕQD�E�\�N�ELU�VD\Õ�����������NRQXOPXúWXU�������

� 0RGHOLQ� LNLQFL�DúDPDVÕQGDNL�ELU�QXPDUDOÕ�NÕVÕW� LOH�HQN�=�¶GHQ�GDKD�ID]OD� KHPúLUH� J|UHYOHQGLULOPHPHVL�� LNL� QXPDUDOÕ� NÕVÕWODU� LOH� KDIWDQÕQ� L�YDUGL\DVÕQGD�JHUHNOL�RODQ�KHPúLUH� VD\ÕVÕQD�X\XOPDVÕ�� �o�QXPDUDOÕ�NÕVÕW� LOH�R�E|O�PGH�J|UHYOHQGLULOHQ�*hg+¶OHULQ�GLNNDWH�DOÕQPDVÕ��G|UW�QXPDUDOÕ�NÕVÕW�LOH�R E|O�PGH�J|UHYOHQGLULOHQ�*(g+¶OHULQ�GLNNDWH�DOÕQPDVÕ�VD÷ODQPDNWDGÕU��%Hú�QXPDUDOÕ� NÕVÕW�� R� E|O�PGHNL� VRUXPOX� KHPúLUHQLQ� VDGHFH� J�QG�]�YDUGL\DODUÕQGD� oDOÕúPDVÕQÕ� VD÷ODPDN� LoLQ� NRQXOPXúWXU��%X� NÕVÕWOD� LOJLOL� RODQ�GH÷LúNHQOHU� G|UW� QXPDUDOÕ� NÕVÕGÕ� LOJLOHQGLUHQ� GH÷LúNHQOHULQ� ELU� DOW� VHWL�ROGX÷XQGDQ��G|UW�QXPDUDOÕ�NÕVÕGÕQ�VD÷�WDUDI�VDELWLQH�EHú�QXPDUDOÕ�NÕVÕGÕQ�VD÷�WDUDI� VDELWL� HNOHQPLúWLU��$OWÕ� QXPDUDOÕ�NÕVÕWODU� LOH��R�E|O�PGH�J|UHYOHQGLULOHQ�E�W�Q� KHPúLUHOHULQ� KDIWDOÕN� L]LQ� J�QOHUL� LOH� LOJLOL� LVWHNOHULQLQ� RODELOGL÷LQFH�VD÷ODQPDVÕ� DPDoODQPÕú� YH� EX� QHGHQOH� EX� NÕVÕWODUGD� \HU� DODQ� <WGH÷LúNHQOHULQLQ�DPDo�IRQNVL\RQXQGDNL�NDWVD\ÕODUÕQD�E�\�N�ELU�VD\Õ���M ��������LQGLVOL�RODQODUD�NRQDQ�VD\ÕGDQ�GDKD�N�o�N��NRQPXúWXU��
� 7DEOR� �¶GH� J|U�OG�÷�� JLEL� ������ QXPDUDOÕ� oDOÕúPD� oL]HOJHOHUL�KDIWDGD� DUGÕúÕN� ��� VDDW� L]LQ� NXOODQPD� GXUXPXQX� LoHUPHNWHGLU�� %X� W�U�oL]HOJHOHUGH�oDOÕúDQ�KHPúLUH�VD\ÕVÕQÕ�PLQLPL]H�HWPHN�LoLQ��EX�DPDoWDQ�GDKD�D]� |QHPL� RODQ� DPDoODUÕ� LOJLOHQGLUHQ� ;M¶OHUH� J|UH�� M �������� LQGLVOL� ;MGH÷LúNHQOHULQLQ� DPDo� IRQNVL\RQX� NDWVD\ÕODUÕQD� GDKD� E�\�N� ELU� VD\Õ� ����NRQXOPXúWXU��

%LU� KDIWDGD� JHFH� YH� J�QG�]� YDUGL\DODUÕQGD� oDOÕúWÕNODUÕ� V�UHOHULQ�GHQJHVL� DoÕVÕQGDQ� KHPúLUHOHU� DUDVÕQGD� RODELOGL÷LQFH� HúLWOLN� VD÷ODQPDVÕ�úHNOLQGHNL� VRQ� |QFHOLN� VÕUDOÕ� DPDFÕ� RSWLPL]H� HWPHN� LoLQ� M �������� LQGLVOL�;MGH÷LúNHQOHULQLQ�DPDo�IRQNVL\RQX�NDWVD\ÕODUÕQD��GL÷HUOHULQGHQ�GDKD�N�o�N�ELU�GH÷HU� ����NRQXOPXúWXU��d�QN���EX�GH÷LúNHQOHULQ� WHPVLO� HWWLNOHUL� ELU� JHFH��o�J�QG�]� úHNOLQGHNL� oDOÕúPD� oL]HOJHOHULQGH�� � J�QG�]� YH� JHFH� YDUGL\DODUÕQGD�oDOÕúÕODQ�V�UH�DUDVÕQGDNL�IDUN�GL÷HU�W�P�oDOÕúPD�oL]HOJHOHULQH�J|UH�GDKD�D]GÕU��*HUL\H�NDODQ�M ������LQGLVOL�;M GH÷LúNHQOHULQLQ�DPDo�IRQNVL\RQX�NDWVD\ÕODUÕQD�LVH��EX�VRQ�DPDFD�GDKD�D]�X\JXQ�ROGXNODUÕQGDQ���GH÷HUL�YHULOPLúWLU��
� %X�PRGHO��KDVWDQHOHUGH�\DSÕODQ�LúLQ�|]HOOL÷L�DoÕVÕQGDQ�KRPRMHQ�RODQ��ELU�KHPúLUHQLQ�\DSWÕ÷Õ� LúL�GL÷HU�KHPúLUHQLQ�GH�\DSDELOGL÷L��KHU�E|O�PH�D\UÕ�
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RODUDN�X\JXODQPDVÕ�JHUHNLU��%LU�E|O�POH�LOJLOL�J|UHYOHQGLUPH�YH�oL]HOJHOHPH�LúOHPOHUL� VRQXQGD� KDIWDQÕQ� ED]Õ� YDUGL\DODUÕQGD� DúÕUÕ� J|UHYOHQGLUPH� �R�YDUGL\DODUGD� JHUH÷LQGHQ� ID]OD� KHPúLUH� oDOÕúPDVÕ�� GXUXPX� RUWD\D� oÕNDELOLU��d�QN��� NDUDU� GH÷LúNHQOHUL� KHPúLUH� VD\ÕODUÕQÕ� WHPVLO� HWWL÷LQGHQ�� PRGHO�WDPVD\ÕOÕ� VRQXoODU� YHUHFHN� úHNLOGH� NXUXOPXúWXU�� %X� QHGHQOH�� DúÕUÕ�J|UHYOHQGLUPH�PLNWDUÕQÕQ����VDDW�KDIWD�µGDQ�D]�ROPDVÕ�EHNOHQLU��%LU�E|O�PGH�DúÕUÕ� J|UHYOHQGLUPHQLQ� RUWD\D� oÕNPDVÕ� KDOLQGH�� JHUH÷LQGHQ� ID]OD� KHPúLUHQLQ�EXOXQGX÷X�YDUGL\DODUGD�oDOÕúDQ�ELU�KHPúLUH��EX�YDUGL\DODUGD�oDOÕúPDN��]HUH�NHQGLVLQH� EUDQú� RODUDN� HQ� \DNÕQ� ELU� E|O�PGH� |QFHGHQ� J|UHYOHQGLULOLU�� 2�E|O�POH�LOJLOL�J|UHYOHQGLUPH�YH�oL]HOJHOHPH�LúOHPOHUL�\DSÕOÕUNHQ��KDIWDQÕQ�KHU�YDUGL\DVÕ� LoLQ� JHUHNOL� KHPúLUH� VD\ÕODUÕ�� |QFHGHQ� J|UHYOHQGLULOHQ� KHPúLUHQLQ�oDOÕúDFD÷Õ� YDUGL\DODU� GLNNDWH� DOÕQDUDN� \HQLGHQ� KHVDSODQÕU�� %|\OHFH�� W�P�KDVWDQH� LoLQ� J|UHYOHQGLUPH� YH� oL]HOJHOHPH� LúOHPOHUL� WDPDPODQGÕ÷ÕQGD��WRSODP� DúÕUÕ� J|UHYOHQGLUPH�PLNWDUÕ� ��� VDDW�KDIWD� ¶GDQ� GDKD� D]� ELU� VHYL\H\H�LQGLULOHELOLU�������
*HOLúWLULOHQ�PRGHOLQ� LNL� DúDPDOÕ� RODUDN� G�]HQOHQPHVLQLQ� HQ� |QHPOL�QHGHQL�� RODELOGL÷LQFH� oRN� g+¶\H� oDOÕúPD� RODQD÷Õ� YHULOPHVLQL� VD÷ODPDN�LoLQGLU�� %X� QHGHQOH� PRGHOLQ� ELULQFL� DúDPDVÕQGD�� HQ� ID]OD� NDo� WDQH� g+�oDOÕúWÕUÕODELOHFH÷L� EHOLUOHQLU�� %XQXQ� \DQÕQGD�� J|UHYOHQGLULOPHVL� JHUHNHQ�PLQLPXP�WRSODP�KHPúLUH�VD\ÕVÕ�GD�EHOLUOHQLU��%|\OHFH�ELU�KDVWDQHGH�EXOXQDQ�|÷UHQFL� KHPúLUHOHULQ� WDPDPÕ�� KDVWDQHQLQ� E|O�POHULQH� X\JXQ� úHNLOGH�GD÷ÕWÕODELOLU� YH� oDOÕúWÕUÕODELOHFHN� g+� VD\ÕVÕ� PDNVLPL]H� HGLOHELOLU�� %LU� oRN�KDVWDQHGH� \DSÕODQ� J|]OHPOHU� VRQXFXQGD�� KDVWDQHOHUGH� oRN� VD\ÕGD� g+�EXOXQGX÷X�DQFDN�X\JXQ�ELU�oDOÕúPD�oL]HOJHVL�KD]ÕUODQDPDGÕ÷ÕQGDQ��\D�ELUoRN�g+¶\H� RNXOD� GHYDP� HWPH� RODQD÷Õ� YHULOPHGL÷L� \D� GD� EX� KHPúLUHOHUGHQ� ELU�NÕVPÕ�� JHUHNOL� ROPD\DQ� J�Q� YH� VDDWOHUGH� oDOÕúWÕUÕODUDN� DúÕUÕ� LVWLKGDPD� QHGHQ�ROXQGX÷X�J|U�OP�úW�U�����
2ODELOGL÷LQFH�oRN�g+�oDOÕúWÕUÕOPDVÕ�NRúXOX�GLNNDWH�DOÕQPD]VD�PRGHO�WHN� DúDPDOÕ� RODUDN� G�]HQOHQHELOLU��%X� GXUXPGD�7DEOR� �¶GHNL� ����� QXPDUDOÕ�oL]HOJHOHULQ�GÕúODQPDVÕ�JHUHNLU���
�
���8<*8/$0$�
%X� oDOÕúPD� LOH� JHOLúWLULOHQ� PRGHO� NDPX� NXUXOXúODUÕQÕQ� YH� |]HO�JLULúLPFLOHULQ� LúOHWWL÷L� W�P� KDVWDQHOHUGH� KHPúLUH� J|UHYOHQGLUPH� YH�oL]HOJHOHPH� VRUXQODUÕQÕQ� o|]�P�� LoLQ� NXOODQÕODELOLU��$\UÕFD�KDIWDQÕQ���J�Q����� VDDW� DoÕN� RODQ� YH� W�P� LúOHULQ� ������������ � LOH� ������������ VDDWOHUL� DUDVÕQGD�oDOÕúDQ�LúoLOHUOH�\DSÕODELOGL÷L�KHU�Lú\HULQGH��SRVWDQH��SROLV�WHúNLODWÕ���QLYHUVLWH�J�YHQOLN�WHúNLODWÕ��EHOHGL\HOHULQ�oHúLWOL�E|O�POHUL��DNDU\DNÕW�LVWDV\RQODUÕ��VDWÕú�PD÷D]DODUÕ�� X\JXQ� |]HOOLNWHNL� IDEULNDODU� YV�� \D� D\QHQ� \D� GD� N�o�N�GH÷LúLNOLNOHU�LOH�X\JXODPD�RODQD÷Õ�EXOXQDELOHFH÷L�GH�V|\OHQHELOLU��

� 0RGHOLQ� X\JXODPDVÕ� ,VSDUWD� .DGÕQ� +DVWDOÕNODUÕ� YH� 'R÷XP�+DVWDQHVLQLQ� ³GR÷XP�RGDVÕ´�E|O�P�QGH�\DSÕOPÕúWÕU��%X�KDVWDQHGH�oDOÕúPDN�
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�]HUH� 6D÷OÕN� %DNDQOÕ÷Õ� WDUDIÕQGDQ� DWDQPÕú� oRN� VD\ÕGD� g+� EXOXQPDNWDGÕU��%XQODUÕQ� E�\�N� oR÷XQOX÷X� *hg+¶OHUGHQ� ROXúPDNWDGÕU�� +DVWDQHQLQ� ED]Õ�E|O�POHULQGH� �DPHOL\DWKDQH� YE�� ELU� NÕVÕP� QHGHQOHUGHQ� GROD\Õ� g+�oDOÕúWÕUÕOPDVÕ� X\JXQ� ROPDGÕ÷ÕQGDQ�� GR÷XP� RGDVÕ� E|O�P�QGH� RODELOGL÷LQFH�oRN� g+� oDOÕúPDVÕ� JHUHNPHNWHGLU�� 'R÷XP� RGDVÕ� E|O�P�Q�Q� KHPúLUH�LKWL\DoODUÕ� 7DEOR� �¶�Q� G|UG�QF�� VDWÕUÕQGD� YHULOPLúWLU�� %X� YHULOHULQ�NXOODQÕOPDVÕ�LOH�0RGHOLQ�%LULQFL�$úDPDVÕQÕQ�RSWLPXP�o|]�P��\DSÕOGÕ÷ÕQGD����;�� ������;�� ������;��� ������;��� ������;��� ������;��� ������;��� ������;��� ������;��� ��� � �GL÷HU�;M ��� �HQN�=� ���� � �+� ��� �YH� � � �+�  ��� �EXOXQPXúWXU��%X�VRQXoODUD� J|UH�� GR÷XP� RGDVÕ� E|O�P�QGH� JHUHNOL� KHPúLUHOLN� KL]PHWOHULQLQ�\DSÕODELOPHVL� LoLQ� ��� KHPúLUHQLQ� J|UHYOHQGLULOPHVL� JHUHNPHNWHGLU�� %X�KHPúLUHOHULQ�HQ�ID]OD���WDQHVL�*hg+�YH���WDQHVL�*(g+�RODELOLU���
7DEOR����8\JXODPD��\DSÕODQ��GR÷XP��RGDVÕ��E|O�P�QGHQ��HOGH��� HGLOHQ�YHULOHU�

� 3D]DUWHVL� 6DOÕ� dDUúDPED� 3HUúHPEH� &XPD� &XPDUWHVL� 3D]DU�
dDOÕúPD�VDDWOHUL� ������������������������ ������ ������ ������ ������ ������ ������ ������ ������ ������������

9DUGL\D�QR���L�� �� �� �� �� �� �� �� �� �� ��� ��� ��� ��� ���
3�L��������� � ��� �� �� �� �� �� �� �� �� �� �� �� �� ��
'�W� �� �� �� �� �� �� ��

0RGHOLQ�ELULQFL�DúDPDVÕQÕQ�RSWLPXP�VRQXoODUÕ�YH�KDVWDQHGH�oDOÕúDQ�WRSODP� g+� VD\ÕVÕ� GLNNDWH� DOÕQDUDN�� GR÷XP� RGDVÕ� E|O�P�QH� \HGLVL� *hg+��%� ���� LNLVL�*(g+��%� ���YH�DOWÕVÕ�|÷UHQFL�ROPD\DQ�QRUPDO�KHPúLUH� �1+��ROPDN� �]HUH� WRSODP� ��� KHPúLUH� J|UHYOHQGLULOGL�� %X� KHPúLUHOHUH� KDIWDQÕQ�KDQJL�J�QOHULQGH�L]LQ�NXOODQPDN�LVWHGLNOHUL�VRUXOGX÷XQGD�DOÕQDQ�FHYDSODUGDQ�7DEOR��¶�Q� VRQ� VDWÕUÕQGDNL� �'W� UDNDPODUÕ� HOGH� HGLOPLúWLU��'W� � � KDIWDQÕQ� W� YH�W���J�QOHUL�L]LQ�NXOODQPDN�LVWH\HQOHULQ�VD\ÕVÕGÕU��
<XNDUÕGDNL�úHNLOGH�HOGH�HGLOHQ�HOGH�HGLOHQ��HQN=�� 3L� %�� %��YH�'WYHULOHUL� NXOODQÕOGÕ÷ÕQGD� 0RGHOLQ� øNLQFL� $úDPDVÕQÕQ� RSWLPXP� o|]�P�VRQXoODUÕ����;� ������;�� ����� �;�� ������;�� ������;�� ������;�� ������;�� ������;�� ��� � � �;�� ��� � �;�� ��� � � GL÷HU�;M ��� � � �<� �� � � YH� � � GL÷HU�<W �� � RODUDN�EXOXQPXúWXU�� $PDo� IRQNVL\RQXQXQ� GH÷HULQLQ� KLoELU� DQODPÕ� ROPDGÕ÷ÕQGDQ�EXUD\D�\D]ÕOPDPÕúWÕU��<� ��ROPDVÕ��KDIWDQÕQ�DOWÕQFÕ�YH�\HGLQFL��&XPDUWHVL�YH�3D]DU�� J�QOHUL� L]LQ� NXOODQPDN� LVWH\HQ� �� KHPúLUHGHQ� �'� ��� � EHú� WDQHVLQLQ�LVWH÷L� \HULQH� JHWLULOHPHPLú� DQODPÕQD� JHOLU�� 6ÕIÕU� ROPD\DQ� ;M¶OHULQ� GH÷HUL�� M�oL]HOJHVLQH� X\JXQ� RODUDN� oDOÕúPDVÕ� JHUHNHQ� KHPúLUH� VD\ÕVÕQÕ� LIDGH� HGHU��%X�o|]�P� VRQXoODUÕ� GLNNDWH� DOÕQDUDN�� KHU� ELU� KHPúLUH\H� LNL� KDIWDOÕN� V�UHGH�X\PDVÕ�JHUHNHQ�oDOÕúPD�oL]HOJHVL�DWDQÕU��$WDPD�LúOHPL�|QFHOLN�VÕUDVÕQD�J|UH��VRUXPOX� KHPúLUHQLQ�� *hg+¶OHULQ�� *(g+¶OHULQ� YH� 1+¶OHULQ� LVWHNOHULQH�X\JXQ�RODQ� oL]HOJHOHU� V|]�NRQXVX� KHPúLUHOHUOH� LOJLOL� VDWÕUD� \D]ÕODUDN� \DSÕOÕU��$WDPD�LúOHPL�VRQXFXQGD�HQ�ID]OD��
�������������������������

� HQN�=� �� < W ���� ���
����������������������������������������W ��

�



*h1*g5�

� ��

�����

KHPúLUHQLQ�L]LQ�LVWHNOHULQLQ�\HULQH�JHWLULOPHVL�RODQD÷Õ�YDUGÕU��%X�X\JXODPDGD���� KHPúLUHQLQ� L]LQ� LVWH÷L� \HULQH� JHWLULOHELOPLúWLU�� ø]LQ� LVWHNOHUL� \HULQH�JHWLULOHPH\HQ���KHPúLUH\L�� LNLQFL� LNL�KDIWDOÕN�oDOÕúPD�oL]HOJHVL�KD]ÕUODQÕUNHQ�|QFHOLNOL�RODUDN�GLNNDWH�DOPDN�JHUHNLU��
� 0RGHOLQ�LNLQFL�DúDPDVÕQÕQ�RSWLPXP�o|]�P�GH÷HUOHULQH�X\JXQ�RODUDN���� KHPúLUH� LoLQ� EHOLUOHQHQ� oDOÕúPD� oL]HOJHOHUL� 7DEOR� �¶GH� YHULOPLúWLU�� %X�WDEORGDNL� NR\X� UHQNOL� K�FUHOHU�� R� VDWÕUOD� LOJLOL� KHPúLUHQLQ� L]LQ� LVWHNOHULQLQ�\HULQH�JHWLULOGL÷LQL�YH�L]LQ�J�QOHULQLQ�NR\X�UHQNOL�K�FUHOHULQ�NDSVDGÕ÷Õ�J�QOHU�ROGX÷X�DQODPÕQD�JHOPHNWHGLU��
� 7DEOR� �¶LQ� VRQ� VDWÕUÕ� LOH� 7DEOR� �¶�Q� G|UG�QF�� VDWÕUÕ�NDUúÕODúWÕUÕOGÕ÷ÕQGD��&XPD�YH�&XPDUWHVL�J�QOHUL�VDEDK�YDUGL\DODUÕQGD�oDOÕúDQ�KHPúLUH� VD\ÕODUÕQÕQ�� JHUHNOL� VD\ÕOÕUGDQ� ELU� ID]OD� ROGXNODUÕ� J|U�OPHNWHGLU��%X�GXUXPD� QHGHQ�RODQ�ELU� YH\D� ELUNDo�KHPúLUHQLQ� �|UQH÷LQ����QROX�1+�YH����QROX�1+��EX�YDUGL\DODUGD�JHoHQ�V�UH�LoLQGH��NHQGLVLQH�HQ�X\JXQ�ELU�E|O�PGH�J|UHYOHQGLULOPHVL� JHUHNLU�� *|UHYOHQGLULOGLNOHUL� E|O�POH� LOJLOL� J|UHYOHQGLUPH�YH�oL]HOJHOHPH�oDOÕúPDVÕ�\DSÕOÕUNHQ�EX�KHPúLUHOHU�GH�GLNNDWH�DOÕQPDOÕGÕU��%X�VRQ� G�]HQOHPH� LOH�� GR÷XP� RGDVÕ� E|O�P�QGH� DúÕUÕ� J|UHYOHQGLUPH� GXUXPX�WDPDPHQ�RUWDGDQ�NDOGÕUÕOPÕú�ROXU��

7DEOR����'R÷XP��RGDVÕ��E|O�P�QGH��J|UHYOHQGLULOHQ��KHPúLUHOHULQ��� oDOÕúPD�oL]HOJHVL�
3D]DUWHVL� 6DOÕ� dDUúDPED� 3HUúHPEH� &XPD� &XPDUWHVL� 3D]DU�*|UHYOL�

KHPúLUHOHU�
oL]HOJH�
QR�� ������������������������ ������������ ������ ������������������ ������������������������

���VRUXPOX� �� �� � �� � �� � �� � �� � � � � �
����QROX�*hg+� ��� � � � � � � � �� � � �� � � ��
����QROX�*hg+� ��� �� �� � � � �� � � � � � � �� �
����QROX�*hg+� ��� � � � �� � � � �� � � �� � � �
����QROX�*hg+� ��� � � � �� � � � �� � � �� � � �
����QROX�*hg+� ��� � � � � � �� � � � �� � � �� �
����QROX�*hg+� ��� � � � � � �� � � � �� � � �� �
����QROX�*hg+� ��� � � � �� � � � � � � �� � � ��
����QROX�*(g+�� ��� � � �� � � � � � � �� � � � ��
���QROX�*(g+� ��� �� � � � � � �� � �� � � �� � �
���QROX�1+� �� �� � �� � �� � �� � �� � � � � �
���QROX�1+� �� �� � �� � �� � �� � �� � � � � �
���QROX�1+� �� �� � �� � �� � �� � �� � � � � �
���QROX�1+� ��� � �� � � �� � � � � � � �� � �
���QROX�1+� ��� � �� � � � � � � �� � � �� � �

723/$0���� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
*HUHNOL�VD\Õ� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
)D]OD�VÕ\Õ� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
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7DEOR� ��� 'R÷XP� RGDVÕ� E|O�P�� LoLQ� KDVWDQH� \|QHWLPL� WDUDIÕQGDQ��� \DSÕODQ�oDOÕúPD�oL]HOJHVL�
3D]DUWHVL� 6DOÕ� dDUúDPED�3HUúHPEH� &XPD� &XPDUWHVL� 3D]DU�J|UHYOL�

KHPúLUHOHU� ������ ������ ������������ ������������ ������������ ������ ������ ������ ������ ������ ������

����VRUXPOX� �� � �� � �� � �� � �� � � � � �
����QROX� � � � �� � � � � � � �� �� � �
����QROX� � � � �� � � � � � � �� �� � �
����QROX� � � � �� � � � � � � �� �� � �
����QROX� � � � � � �� � � � � � � �� ��
����QROX� � � � � � �� � � � � � � �� ��
����QROX� � � � � � �� � � � � � � �� ��
����QROX� � �� � � � � � � � �� � � �� �
����QROX�*(g+� �� � �� � �� � �� � �� � � � � �
���QROX�*(g+� �� � �� � �� � �� � �� � � � � �
���QROX�1+� �� � �� � �� � �� �� � � � � � �
���QROX�1+� �� � �� � �� � �� �� � � � � � �
���QROX�1+� �� � �� � �� � �� �� � � � � � �
���QROX�1+� � �� � � � � � � � �� � � �� �
���QROX�1+� � �� � � � � � � � �� � � �� �
723/$0� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
*HUHNOL�VD\Õ� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
)D]OD�VÕ\Õ� �� �� �� �� �� �� �� �� ��� �� �� �� �� ��

'R÷XP� RGDVÕ� E|O�P�� LoLQ� KDVWDQH� \|QHWLPL� WDUDIÕQGDQ� \DSÕODQ� YH�X\JXODQPDNWD� RODQ� KHPúLUH� oDOÕúPD� oL]HOJHVL� 7DEOR� �¶GD� YHULOPLúWLU��8\JXODQPDNWD� RODQ� oL]HOJH� �7DEOR� ��� LOH� EX� oDOÕúPDGD� EXOXQDQ� RSWLPXP�oL]HOJH� �7DEOR� ��� NDUúÕODúWÕUÕOGÕ÷ÕQGD�� X\JXODQDQ� oL]HOJHGH� DúD÷ÕGDNL�ROXPVX]OXNODU�J|U�OPHNWHGLU��
� øNL� oL]HOJHGH�GH����KHPúLUH� oDOÕúPDNWD� DQFDN�RSWLPXP�oL]HOJHGH�ID]OD�PHVDL�PLNWDUÕ�VÕIÕU�ROPDVÕQD�NDUúÕOÕN�X\JXODQDQ�oL]HOJHGH��������YH����QROX�KHPúLUHOHU�KDIWDGD��¶HU�VDDW��WRSODP����VDDW�KDIWD�YH�D\GD� ��� KDIWD�� \DNODúÕN� � ��������  � ��� VDDW�D\� � ID]OD� PHVDL�\DSPDNWDGÕUODU�� )D]OD� PHVDL� �FUHWL� QRUPDO� PHVDL� �FUHWLQLQ� � �����NDWÕ� ROGX÷X� GLNNDWH� DOÕQGÕ÷ÕQGD�� X\JXODQDQ� oL]HOJH� RSWLPXP�oL]HOJH\H�J|UH��
� ������������������������� ������ ������
� RUDQÕQGD�GDKD�ID]OD�LúJ�F��PDOL\HWL�JHUHNWLUPHNWHGLU��
� 2SWLPXP� oL]HOJHGH� KHPúLUH� HNVLNOL÷L� VÕIÕU� LNHQ�� X\JXODQDQ�oL]HOJHGH�&XPD� VDEDK�YDUGL\DVÕQGD���KHPúLUH� HNVLNOL÷L� YDUGÕU� YH�EX�GXUXPXQ�KHPúLUHOLN�KL]PHW�NDOLWHVLQL�|QHPOL�|Oo�GH�G�ú�UG�÷��V|\OHQHELOLU��
� 2SWLPXP� oL]HOJHGH� DUGÕúÕN� ��� VDDW� oDOÕúDQ� KHPúLUH� VD\ÕVÕ� VÕIÕU�LNHQ��X\JXODQDQ�oL]HOJHGH�GRNX]�KHPúLUH���������������������������YH����QROX�KHPúLUHOHU��YDUGÕU��%X�VD\Õ�WRSODP�KHPúLUH�VD\ÕVÕQÕQ���������� �����¶Õ�ROPDNWDGÕU���
� 2SWLPXP� oL]HOJHGH� VDGHFH� &XPD� YH� &XPDUWHVL� J�QOHUL� VDEDK�YDUGL\DODUÕQGD� ELUHU� KHPúLUH� ID]ODOÕ÷Õ� EXOXQXUNHQ�� X\JXODQDQ�oL]HOJHGH� 3D]DUWHVL�� 6DOÕ�� dDUúDPED� YH� 3HUúHPEH� VDEDK�



*h1*g5�

� ��

�����

YDUGL\DODUÕQGD�ELUHU��3D]DU�VDEDK�YDUGL\DVÕQGD��o�KHPúLUH�ID]ODOÕ÷Õ�YDUGÕU��
� 2SWLPXP�oL]HOJH\H�J|UH����KHPúLUHQLQ����������������������������������� QROX� KHPúLUHOHU�� L]LQ� LVWH÷L� \HULQH� JHWLULOLUNHQ�� X\JXODQDQ�oL]HOJHGH�EX�VD\Õ�\HGL����������������������YH����QROX�KHPúLUHOHU��ROPDNWDGÕU��%XQD�J|UH�RSWLPXP�SODQ�KHPúLUHOHULQ�L]LQ�LVWH÷LQL���
����±�������# ����� ������RUDQÕQGD�GDKD�ID]OD�VD÷ODPDNWDGÕU����

+DVWDQH� \|QHWLPLQH� EX� ROXPVX]OXNODUÕQ� QHGHQL� VRUXOGX÷XQGD��³oL]HOJHOHPH�LúOHPLQLQ��oHU�NLúLGHQ�ROXúDQ�KHPúLUH�JXUXSODUÕ�GLNNDWH�DOÕQDUDN�\DSÕOPDVÕ� YH� g+¶OHULQ� KDIWDGD� ��� VDDWOLN� PHVDLOHULQL� WDPDPODPDN� ]RUXQGD�ROPDODUÕ´�úHNOLQGH�ELU�FHYDS�DOÕQPÕúWÕU���
� 0RGHOLQ� o|]�P�� LoLQ� 3HQWLXP� ���� 00;� ����� 0+]�� NLúLVHO�ELOJLVD\DU�YH�/,1'2�SDNHW�SURJUDPÕ��'HPR�/,1'2�3&�5HOHDVH������������NXOODQÕOPÕúWÕU��d|]�P�V�UHVL��0RGHOLQ�KHP�ELULQFL�DúDPDVÕQGD�KHP�GH�LNLQFL�DúDPDVÕQGD� �������� VDQL\H� RODUDN� J|]OHQPLúWLU�� %X� SUREOHPLQ� KHGHI�SURJUDPODPD� PRGHOL� RODUDN� NXUXOXS�� D\QÕ� ELOJLVD\DUOD� YH� D\QÕ� SDNHW�SURJUDPOD�\DSÕODQ�RSWLPXP�LúOHPL�LoLQ��GDKD�ID]OD�LWHUDV\RQ�JHUHNWLUGL÷LQGHQ�ELULQFL� DúDPDVÕQGD� � �������� VDQL\H�� LNLQFL� DúDPDVÕQGD� �������� VDQL\H� V�UH�JHUHNWL÷L�J|]OHQPLúWLU��
�

6218d�9(�g1(5ø/(5�
+HPúLUH� J|UHYOHQGLUPH� YH� oL]HOJHOHPH� VRUXQODUÕQÕQ� o|]�P��NRQXVXQGD�EX�J�QH�NDGDU�oRN�VD\ÕGD�DUDúWÕUPD�\DSÕOGÕ÷Õ�YH����LQFL�\�]\ÕOGD�GD�\DSÕOPD\D�GHYDP�HGLOHFH÷L�J|U�OPHNWHGLU��%X�JHOLúPH\H�WHPHO�HWNHQOHULQ��JHUoHN�KD\DWWD�oRN�IDUNOÕ�oDOÕúPD�NRúXOODUÕ�LoHUHQ�KDVWDQHOHULQ�EXOXQPDVÕ��oRN�oHúLWOL� oDOÕúPD� úHNLOOHULQLQ� RUWD\D� oÕNPDVÕ�� IDUNOÕ� SHUVRQHO� SROLWLNDODUÕQÕQ�X\JXODQPDVÕ� YH� EXQODUD� SDUDOHO� RODUDN� IDUNOÕ� PRGHO� YH� o|]�P�DOJRULWPDODUÕQÕQ�JHOLúWLULOPHVL�ROGX÷X�V|\OHQHELOLU���
%X�oDOÕúPDGD�GL÷HU�oDOÕúPDODUGDQ�IDUNOÕ�RODUDN�7�UNL\H�NRúXOODUÕQGD�oDOÕúDQ�KDVWDQHOHU�GLNNDWH�DOÕQDUDN����J�Q����VDDW�DoÕN�RODQ��J�QO�N�PHVDLOHULQ�������������YH�������������VDDWOHUL�DUDVÕQGD�\DSÕOGÕ÷Õ��W�P�KHPúLUHOHULQ�NDGUROX�ROGX÷X�YH�KDIWDGD���� VDDW� oDOÕúWÕ÷Õ� YH�RODELOGL÷LQFH� oRN�|÷UHQFL�KHPúLUHQLQ�oDOÕúWÕUÕOGÕ÷Õ� KDVWDQHOHUGH�� KHPúLUHOHULQ� KDIWDOÕN� L]LQ� J�QOHUL� LOH� LOJLOL�LVWHNOHULQL� GH� GLNNDWH� DODQ� LNL� DúDPDOÕ� ELU� PRGHO� |QHULOPLúWLU�� %X� PRGHOGH�NXOODQÕODQ� GH÷LúNHQ� YH� NÕVÕW� VD\ÕVÕQÕQ�� GL÷HU� oDOÕúPDODUD� J|UH� GDKD� D]�ROPDVÕQD�|]HQ�J|VWHULOPLúWLU��0RGHOGH�\HU� DODQ�NÕVÕWODU� �X\JXODQPDVÕQD� L]LQ�YHULOHQ� oDOÕúPD� oL]HOJHOHUL�� YH� DPDoODU�� LúJ�F�� PDOL\HWLQLQ� PLQLPL]H�HGLOPHVLQL� YH� KHPúLUHOLN� KL]PHWL� NDOLWHVLQLQ� LVWHQLOHQ� VHYL\HGH�JHUoHNOHúPHVLQL�VD÷OD\DFDN�úHNLOGH�EHOLUOHQPLúWLU��0RGHOGH��|÷UHQFL�KHPúLUH�oDOÕúWÕUPDQÕQ�KL]PHW�NDOLWHVLQL�G�ú�UPHPHVL� LoLQ� LODYH�NÕVÕW�YH�DPDoODUD�\HU�YHULOPLúWLU���
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(OH� DOÕQDQ� VRUXQ� ELUGHQ� oRN� DPDo� LoHUPHVLQH� UD÷PHQ� |QHULOHQ�PRGHO��DPDo�SURJUDPODPD�\|QWHPL�NXOODQÕOPDNVÕ]ÕQ�E�W�Q�DPDoODUÕ�RSWLPL]H�HGHQ�ELU�WDP�VD\DOÕ�GR÷UXVDO�PRGHOGLU��%X�WHUFLKLQ�QHGHQL��EHOOL�E�\�NO�NWHNL�ELU� SUREOHPLQ� KHGHI� SURJUDPODPD� PRGHOL� LOH� o|]�P� V�UHVLQLQ�� GR÷UXVDO�PRGHO� LOH� o|]�P� V�UHVLQGHQ� JHQHOOLNOH� GDKD� ID]OD� ROPDVÕGÕU�� d�QN��� KHGHI�SURJUDPODPD� PRGHOLQGH� KHU� DPDo� LoLQ� LODYH� DPDo� GH÷LúNHQOHUL� YH� NÕVÕWODUÕ�NXOODQÕOPDNWD� YH� PRGHOLQ� o|]�P�QGH� DPDoODUÕQ� |QFHOLN� VÕUDVÕQD� J|UH� KHU�DPDo� LoLQ� LODYH� o|]�P� LúOHPOHUL� JHUHNPHNWHGLU�� 8\JXODPD� SUREOHPLQLQ�GR÷UXVDO�PRGHOLQLQ�o|]�P�QGH��o|]�P�V�UHVLQLQ�ELULQFL�YH�LNLQFL�DúDPD�LoLQ����������VDQL\H�LNHQ��KHGHI�SURJUDPODPD�PRGHOLQLQ�o|]�P�QGH��ELULFL�DúDPD�LoLQ���������VDQL\H��LNLQFL�DúDPD�LoLQ���������VDQL\H�ROGX÷X�J|]OHQPLúWLU��
� %X�PRGHO�LOH��EHQ]HU�NRúXOODUÕQ�EXOXQGX÷X�W�P�KDVWDQHOHUGH�KHPúLUH�J|UHYOHQGLUPH� YH� oL]HOJHOHPH� SUREOHPLQLQ� RSWLPXP� o|]�P�Q�Q�EXOXQDELOGL÷L�� KLSRWHWLN� RODUDN� �UHWLOHQ� oRN� VD\ÕGD� SUREOHPLQ� o|]�P��\DSÕODUDN�J|]OHQPLúWLU��%X�VRQXFXQ�QHGHQL��PRGHOGHNL�NÕVÕWODUÕQ�YH�DPDoODUÕQ�PDWHPDWLNVHO�\DSÕVÕQÕQ��RSWLPXP�o|]�P�GÕúÕQGDNL�KLoELU�o|]�P�úHNOLQH�YH\D�o|]�PV�]O�÷H�\RO�DoDFDN�GXUXPGD�ROPDPDVÕGÕU��$\UÕFD�KDIWDQÕQ���J�Q�����VDDW�DoÕN�RODQ�YH�W�P�LúOHULQ��������������LOH�������������VDDWOHUL�DUDVÕQGD�oDOÕúDQ�LúoLOHUOH� \DSÕODELOGL÷L� EHQ]HU� Lú\HUOHULQGHNL� �SRVWDQH�� KDSLVKDQH�� SROLV�WHúNLODWÕ�� DNDU\DNÕW� LVWDV\RQODUÕ� YE�� LúoL� J|UHYOHQGLUPH� YH� oL]HOJHOHPH�SUREOHPLQLQ�o|]�P��LoLQ�D\QHQ�YH\D�N�o�N�GH÷LúLNOLNOHU�\DSDUDN�EX�PRGHOLQ�X\JXODPD�RODQD÷Õ�EXOXQDELOLU��

5DVJHOH�VHoLOHQ�ELU�KDVWDQHQLQ�HQ�oRN�KHPúLUH\H�JHUHNVLQLP�GX\XODQ�ELU� E|O�P�QGH� \DSÕODQ� X\JXODPD� oDOÕúPDVÕ\OD� EXOXQDQ� RSWLPXP� oDOÕúPD�oL]HOJHVLQLQ�� KDVWDQH� \|QHWLPL� WDUDIÕQGDQ� \DSÕODQ� oL]HOJH\H� J|UH� �� ��RUDQÕQGD�GDKD�D]�LúJ�F��PDOL\HWL�JHUHNWLUGL÷L�J|U�OP�úW�U���$\UÕFD��RSWLPXP�oL]HOJH\OH�KDVWDQH�\|QHWLPLQLQ� LVWHNOHUL� WDP�RODUDN�YH�KHPúLUHOHULQ� LVWHNOHUL�GH� |QHPOL� |Oo�GH� \HULQH� JHWLULOLUNHQ�� X\JXODQDQ� oL]HOJH� EX� NRQXGD� oRN�|QHPOL�|Oo�GH�\HWHUVL]�NDOPDNWDGÕU��
%X� oDOÕúPDGD� |QHULOHQ� PRGHO� NXOODQÕODUDN� YH� 6D÷OÕN� %DNDQOÕ÷Õ� LOH�LúELUOL÷L� \DSÕODUDN�7�UNL\H¶GHNL� W�P�KDVWDQHOHUGH� KHPúLUH� J|UHYOHQGLUPH� YH�oL]HOJHPH� SODQODPDVÕ� \DSÕOPDVÕ� KDOLQGH�� KHPúLUH� LúJ�F��PDOL\HWOHULQLQ� oRN�|QHPOL� PLNWDUODUGD� G�ú�U�OHELOHFH÷L� YH� KL]PHW� NDOLWHVLQLQ� |QHPOL� |Oo�GH�\�NVHOWLOHELOHFH÷L� J|U�OPHNWHGLU�� d�QN��� oRN� VD\ÕGD� KDVWDQH� \|QHWLPL� YH�VD÷OÕN� LO� P�G�UO�NOHUL� \HWNLOLOHUL� LOH� \DSÕODQ� J|U�úPHOHU� VRQXFXQGD��X\JXODQDQ�KHPúLUH�J|UHYOHQGLUPH�YH�oL]HOJHOHPH� LúOHPOHULQLQ�RSWLPL]DV\RQ�DPDoOÕ� \DSÕOPDGÕ÷Õ� DQODúÕOPDNWDGÕU�� $\UÕFD�� NÕVPL� V�UHOL� KHPúLUH� oDOÕúWÕUPD�LOH� LOJLOL� JHUHNOL� \DVDO� G�]HQOHPHOHULQ� \DSÕOPDVÕ� � YH� PRGHOLQ� EX� GXUXPX�GLNNDWH� DODFDN� úHNLOGH� X\DUODQPDVÕ� KDOLQGH�� PDOL\HWLQ� GDKD� GD�G�ú�U�OHELOHFH÷L� YH� NDOLWHQLQ� GDKD� GD� \�NVHOWLOHELOHFH÷L� V|\OHQHELOLU��2ODELOGL÷LQFH� oRN� g+� oDOÕúWÕUÕOPDVÕ� NRúXOX� GLNNDWH� DOÕQPD]VD� PRGHOL� WHN�DúDPDOÕ�RODUDN�G�]HQOHPH�RODQD÷Õ�EXOXQDELOLU��%X�GXUXPGD�7DEOR��¶GHNL������QXPDUDOÕ�oL]HOJHOHULQ�GÕúODQPDVÕ�JHUHNLU���
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��� $UWKXU��-�$��YH�5DYLQGUDQ��$���³$�0XOWLSOH�2EMHFWLYH�1XUVH�6FKHGXOLQJ�0RGHO´��$,,(�7UDQVDFWLRQV� ��� ��������������
��� %UXVFR��0�-��YH�6KRZDOWHU��0�-���³&RQVWUDLQHG�1XUVH�6WDIILQJ�$QDO\VLV´��2PHJD� ��� ����������������
��� (DVWRQ�� )�)��� 5RVVLQ�� '�)�� YH� %RUGHUV�� :�6��� ³$QDO\VLV� RI� $OWHUQDWLYH�6FKHGXOLQJ� 3ROLFLHV� )RU� +RVSLWDO� 1XUVHV´�� 3URGXFWLRQ� DQG� 2SHUDWLRQV�0DQDJHPHQW���� �������
��� )UDQ]��/�6���%DNHU��+�0���/HRQJ��*�.��YH�5DNHV�7�5���³$�0DWKHPDWLFDO�0RGHO� )RU� 6FKHGXOLQJ� DQG� 6WDIILQJ� 0XOWLFOLQLF� +HDOWK� 5HJLRQV´��(XURSHDQ�-RXUQDO�RI�2SHUDWLRQDO�5HVHDUFK� ��� ����������������
��� .DR�� (�3�&�� YH� 4XH\UDQQH�� 0��� ³%XGJHWLQJ� &RVWV� RI� 1XUVLQJ� LQ� D�+RVSLWDO´��0DQDJHPHQW�6FLHQFH� ��� ����������������
��� 0LOOHU�� +�(��� 3LHUVNDOOD� (�3�� YH� 5DWK� *�-��� ³1XUVH� 6FKHGXOLQJ� 8VLQJ�0DWKHPDWLFDO�3URJUDPPLQJ´��2SHUDWLRQV�5HVHDUFK� ��� ����������������
��� 0XVD��$�$��YH�6D[HQD��8���³6FKHGXOLQJ�1XUVHV�8VLQJ�*RDO�3URJUDPPLQJ�7HFKQLTXHV´��,,(�7UDQVDFWLRQV� ��� ����������������
��� g]NDUDKDQ��,�YH�%DLOH\��-�(���³*RDO�3URJUDPPLQJ�0RGHO�6XEV\VWHP�RI�D�)OH[LEOH�1XUVH�6FKHGXOLQJ�6XSSRUW�6\VWHP´��,,(�7UDQVDFWLRQV� ��� ����������������
��� 5RVHQEORRP�� (�6�� YH� *RHUW]HQ�� 1�)��� ³&\FOLF� 1XUVH� 6FKHGXOLQJ´��(XURSHDQ�-RXUQDO�RI�2SHUDWLRQDO�5HVHDUFK� ��� ��������������
���� 6LIHUG�� 6�3� YH� %HQWRQ�� :�&��� ³:RUNIRUFH� 6WDIILQJ� DQG� 6FKHGXOLQJ��+RVSLWDO� 1XUVLQJ� 6SHFLILF� 0RGHOV´�� (XURSHDQ� -RXUQDO� RI� 2SHUDWLRQDO�5HVHDUFK� ��� ����������������
���� 7ULYHGL�� 9�0��� ³$� 0L[HG�,QWHJHU� 3URJUDPPLQJ� 0RGHO� )RU� 1XUVLQJ�%XGJHWLQJ´��2SHUDWLRQV�5HVHDUFK� ��� ������������������
���� 9HQNDWDUDPDQ�� 5�YH� %UXVFR�� 0�-��� ³$Q� ,QWHJUDWHG� $QDO\VLV� RI� 1XUVH�6WDIILQJ�DQG�6FKHGXOLQJ�3ROLFLHV´��2PHJD� ��� ��������������
����:DUQHU�� '�0��� ³6FKHGXOLQJ� 1XUVLQJ� 3HUVRQQHO� $FFRUGLQJ� WR� 1XUVLQJ�3UHIHUHQFH�� $� 0DWKHPDWLFDO� 3URJUDPPLQJ� $SSURDFK´�� 2SHUDWLRQV�5HVHDUFK� ��� ����������������


