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g=(7���7�UNL\H¶QLQ� ����¶OL� \ÕOODUGDQ� VRQUD� HNRQRPLN� SUREOHPOHULQLQ�EDúÕQGD�LúVL]OLN�YH�HQIODV\RQ�JHOPHNWHGLU��.ÕVD�G|QHPGH�HQIODV\RQ�LOH�LúVL]OLN�DUDVÕQGD� WHUV� \|QO�� ELU� LOLúNL� EXOXQGX÷XQGDQ�� HQIODV\RQXQ� LQGLULOPHVLQH�\|QHOLN� LVWLNUDU� SROLWLNDODUÕ� �ONHPL]GH� LúVL]OL÷H� \RO� DoPÕúWÕU��8]XQ� G|QHPGH�LVH�HQIODV\RQ� LOH� LúVL]OLN�DUDVÕQGD�EX� WHUV�\|QO�� LOLúNL�RUWDGDQ�NDONPDNWDGÕU��)DNDW� NURQLN� HQIODV\RQ� QHGHQL\OH� EX� GXUXP� JHUoHNOHúPHPLúWLU�� 'ROD\ÕVÕ\OD�X]XQ� \ÕOODUGDQ� EHUL� GHYDP� HWPHNWH� RODQ� \�NVHN� HQIODV\RQ� RUDQÕ� WHN� KDQHOL�UDNDPODUD� LQHUHN� HNRQRPL\L� UDKDWODWPÕúWÕU�� $QFDN� HQIODV\RQ� NDGDU� |QHPOL�RODQ� LúVL]OLN� NRQXVXQGD� KHQ�]� LVWHQHQ� JHOLúPH� ND\GHGLOHPHPLúWLU�� %X�oDOÕúPDGD� 7�UNL\H� HNRQRPLVLQGH� LúVL]OL÷LQ� \DSÕVÕQÕ� RUWD\D� NR\PDN� LoLQ�5DWFKHW� PRGHO� NXOODQÕOPÕúWÕU�� 8\JXODPD� VRQXoODUÕQD� J|UH� 5DWFKHW� HWNLVLQLQ�YDUOÕ÷Õ� WHVSLW� HGLOPLúWLU�� $\QL� ]DPDQGD� HNRQRPLGH� LúVL]OLN� KLVWHULVLQLQ�EXOXQGX÷X�VRQXFXQD�GD�XODúÕOPÕúWÕU��
$%675$&7�,QIODWLRQ� DQG� XQHPSOR\PHQW� KDYH� EHHQ� WKH� PDMRU� HFRQRPLF�SUREOHPV�LQ�7XUNH\�HVSHFLDOO\�DIWHU�WKH�����V��7KH�LPSOHPHQWHG�VWDELOL]DWLRQ�SROLFLHV�WKDW�DLP�WR�GHFUHDVH�WKH�LQIODWLRQ�UDWH�FDXVHG�XQHPSOR\PHQW�SUREOHP�LQ� 7XUNH\� VLQFH� WKHUH� LV� DQ� LQYHUVH� UHODWLRQVKLS� EHWZHHQ� LQIODWLRQ� DQG�XQHPSOR\PHQW� LQ� WKH� VKRUW�UXQ�� $OWKRXJK� LW� LV� QRW� KROG� LQ� WKH� ORQJ�UXQ��7XUNH\� VXIIHUHG�DOVR� LQ� WKH� ORQJ�UXQ� IURP� WKLV� LQYHUVH� UHODWLRQVKLS�EHWZHHQ�LQIODWLRQ�DQG�XQHPSOR\PHQW�EHFDXVH�RI�WKH�FKURQLF�LQIODWLRQ��7KH�RXWFRPH�LV�VLQJOH�GLJLW� LQIODWLRQ�UDWHV� LQ� WRGD\¶V�7XUNH\��%XW��7XUNH\�GLG�QRW�SURYH� WKH�GHVLUHG� LPSURYHPHQW� LQ� WKH� XQHPSOR\PHQW� LVVXH� \HW�� ,Q� WKLV� VWXG\�� 7KH�5DWFKHW�0RGHO� LV� XVHG� WR� LQYHVWLJDWH� WKH� VWUXFWXUH� RI� XQHPSOR\PHQW� LQ� WKH�7XUNLVK�(FRQRP\��%DVHG�RQ�WKH�UHVXOWV�RI�WKH�DSSOLFDWLRQV�FDUULHG�RXW�LQ�WKLV�ZRUN�� LW� LV� GHWHUPLQHG� WKDW� WKHUH� H[LVWV�D�5DWFKHW� HIIHFW� LQ� WKH�PRGHO�XQGHU�
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FRQVLGHUDWLRQ�� � :H� DOVR� UHDFK� WKH� FRQFOXVLRQ� RI� WKH� SUHVHQFH� RI� WKH�XQHPSOR\PHQW�K\VWHUHVLV�LQ�WKH�(FRQRP\���
��øúVL]OLN��(QIODV\RQ��5DWFKHW�0RGHO��'R÷DO�2UDQ�+LSRWH]L�8QHPSOR\PHQW��,QIODWLRQ��5DWFKHW�0RGHO��1$,58��
���*ø5øù��
øúVL]OLN��J�Q�P�]GH�LQVDQOÕ÷ÕQ�J�YHQOL÷LQH�\|QHOHQ�YH�ROGXNoD�JHQLú�NHVLPOHUL� HWNLOH\HQ�� HQ� E�\�N� WHKGLWOHUGHQ� ELUL� RODUDN� QLWHOHQGLULOPHNWHGLU��øúVL]OLN�� �UHWLP� ND\EÕ�� JHOLU� ND\EÕ�� UHIDK� ND\EÕ�� E�WoH\H� N�OIHW�� SVLNRORMLN�\ÕNÕP��RUWDODPD�|PU�Q�NÕVDOPDVÕ��VRV\DO�LOLúNLOHUGH�]D\ÕIODPD��DLOH�\DúDPÕQGD�o|]�OPH� JLEL� E�\�N� WRSOXPVDO� YH� HNRQRPLN� ND\ÕSODUD� \RO� DoPDNWDGÕU��g]HOOLNOH�JHOLúPHNWH�RODQ��ONHOHUGH� LúVL]OLNWHQ�ND\QDNODQDQ�VRUXQODU�NHQWVHO�úLGGHW�� DUWDQ� VXo� RUDQÕ�� WRSOXPVDO� YH� SROLWLN� KX]XUVX]OXNODU� LOH� NHQGLVLQL�J|VWHUPHNWHGLU�� øúOHULQL� ND\EHWPHPH\L� EDúDUPÕú� RODQODU� DUDVÕQGD� \D\JÕQ� ELU�HQGLúH�� DUWDQ� ELU� \DEDQFÕODúPD�� LúLQL� ND\EHWPH\HQ� DLOH� �\HOHULQLQ� VÕUWÕQD�\�NOHQHQ� DúÕUÕ� PDOL� \�N� YH� DLOH\H� NDWNÕ� VD÷ODPDN� LoLQ� oRFXNODUÕQ� RNXOGDQ�DOÕQPDVÕ�� LúVL]OL÷LQ� GL÷HU� G�ú�QG�U�F�� VRQXoODUÕ� ROPDNWDGÕU�� 6�UHNOL� LúVL]OLN�YH� LVWLKGDP�RODQDNODUÕQÕQ� GDUOÕ÷Õ� GD��PHVOHNL� JHOLúLPL� ROXPVX]� HWNLOHPHNWH��FLGGL�H÷LWLP�YH�|÷UHWLP�IDUNOÕOÕNODUÕQD�\RO�DoPDNWDGÕU��.|VWHNOL������������
7�UNL\H¶QLQ� VRQ� ��� \ÕOGÕU� GHYDP� HGHQ� HQ� E�\�N� HNRQRPLN�VRUXQODUÕQÕQ�EDúÕQGD�HQIODV\RQ�YH�LúVL]OLN�JHOPHNWHGLU�������NUL]LQGHQ�VRQUD�DOÕQDQ� WHGELUOHULQ� \DQÕQGD� VL\DVL� LVWLNUDUÕQ� VD÷ODQPDVÕ� VRQXFXQGD� HQIODV\RQ�LOH� P�FDGHOHGH� |QHPOL� DúDPDODU� ND\GHGLOPLú� YH� VRQXoWD� \ÕOOÕN� HQIODV\RQ�RUDQÕ� WHN� UDNDPOÕ� GH÷HUOHUH� LQPLúWLU�� $QFDN�� LúVL]OLN� KDOD� �ONHPL]LQ� WHPHO�SUREOHPOHULQGHQ� ELUL� RODUDN� J|U�OPHNWHGLU�� d�QN�� NÕVD� G|QHPGH� HQIODV\RQ�LOH� LúVL]OLN� DUDVÕQGD� WHUV� \|QO�� ELU� LOLúNLQLQ� ROGX÷X� ELOLQPHNWHGLU�� 'L÷HU� ELU�LIDGH� LOH� HQIODV\RQ� LOH� P�FDGHOH� HGHUNHQ� D\QÕ� DQGD� LúVL]OL÷L� D]DOWPDN� NÕVD�G|QHPGH� P�PN�Q� J|U�QPHPHNWHGLU�� 'ROD\VÕ\OD� ELU� V�UH� GDKD� LúVL]OLN�7�UNL\H¶QLQ�HNRQRPLN�J�QGHPLQGH�\HULQL�NRUXPD\D�GHYDP�HGHFHNWLU��
7�UNL\H¶QLQ� LúVL]OLN� YH� HQIODV\RQ� RUDQODUÕQÕQ� ����±�� LOH� ����±��\ÕOODUÕQGD� DOWÕ� D\OÕN� G|QHPOHU� LWLEDUL\OH� VH\LUOHUL� ùHNLO� �¶GH� YHULOPLúWLU��*UDIL÷LQ� VRO�GLNH\� HNVHQL� LúVL]OLN� RUDQÕ� GH÷HUOHULQL� YH� VD÷�GLNH\� HNVHQL�HQIODV\RQ�RUDQÕ�GH÷HUOHULQL�J|VWHUPHNWHGLU��%X�úHNLO�LQFHOHQGL÷LQGH�������\ÕOÕ�RUWDVÕQD� NDGDU� LúVL]OLN� RUDQÕQÕQ� VH\UL� RUWDODPD� ������ FLYDUÕQGD�JHUoHNOHúPLúWLU��%X�QRNWDGDQ�LWLEDUHQ�LúVL]OLN�RUDQÕ�KÕ]OÕ�\�NVHOLúH�JHoPLú�YH�RUWDODPD� ������� HWUDIÕQGD� JHUoHNOHúPLúWLU�� ����� \ÕOÕQGDNL� NUL]LQ� LúVL]OLN�RUDQÕ��]HULQGHNL�HWNLVL�úHNLOGH�oRN�EHOLUJLQ�GH÷LO�LNHQ�������\ÕOÕ�NUL]LQLQ�HWNLVL�EHOLUJLQ� ELU� úHNLOGH� NHQGLVLQL� J|VWHUPHNWHGLU�� øúVL]OLN� RUDQÕ� QRUPDO� VH\ULQLQ�\DNODúÕN�LNL�SXDQ��]HULQH�oÕNPÕúWÕU��'L÷HU�WDUDIWDQ�HQIODV\RQ�RUDQODUÕ�VH\ULQLQ�����¶H� NDGDU� \DUÕ� \ÕOOÕN� G|QHPOHUGH� RUWDODPD������� FLYDUODUÕQGD� GD÷ÕOGÕ÷Õ�������NUL]LQGH�ELU�VÕoUDPD�\DSDUDN����¶\H�oÕNWÕ÷Õ�J|U�OPHNWHGLU��%X�oÕNÕúÕQ�DUGÕQGDQ������\ÕOÕQD�VRQXQD�NDGDU�RUDQODUGD�G�ú�ú���������ROGX÷X��EX�\ÕOGDQ�LWLEDUHQ� \�NVHOPH\H� EDúODGÕ÷Õ� YH� ����� NUL]L\OH� ELUOLNWH� WHNUDU� VÕoUDPD��������� \DSWÕ÷Õ� J|U�OPHNWHGLU�� ����� \ÕOÕQGDQ� LWLEDUHQ� \DSÕODQ� LVWLNUDU�SURJUDPODUÕQÕQ� HWNLVL\OH� HQIODV\RQXQ� KÕ]OD� D]DOPD� V�UHFLQH� JLUGL÷L� DoÕNoD�
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LúVL]OLN�2UDQÕ (QIODV\RQ�2UDQÕ

.D\QDN��ZZZ�WFPE�JRY�WU�
øúVL]OLN�YH�HQIODV\RQ�NRQXVX�KHP�JHOLúPLú�KHP�GH�JHOLúPHNWH�RODQ��ONHOHULQ� WHPHO� HNRQRPLN� SUREOHPL� RODUDN� \HU� DOPDNWDGÕU�� %X� QHGHQOH� EX�NRQX��]HULQH�G�Q\DGD�|]HOOLNOH�$YUXSD��$PHULND�YH�.DQDGD�HNRQRPLOHUL�LoLQ�\DSÕOPÕú�ELU�oRN�oDOÕúPD�YDUGÕU��gUQH÷LQ�=LVLPRV�.RXVWDV�YH�:LOOLDP�9HORFH�oRN� GH÷LúNHQOL� ORQJ�PHPRU\� PRGHOL� �$5),0$�� NXOODQDUDN� .DQDGD� YH�$PHULND¶GDNL�LúVL]OLN�RUDQODUÕQÕQ�YH�NLúL�EDúÕQD�oÕNWÕGD�úRNODUÕQ�V�UHNOLOL÷LQL�DUDúWÕUPÕúWÕU� �.RXVWDV�9HORFH�� ��������������� 5�� ,�� '�� +DULV� HúE�W�QOHúPH�\DNODúÕPÕ� NXOODQDUDN� øQJLOWHUH¶GHNL� X]XQ� G|QHPOL� LúVL]OL÷L� YH� LúVL]OL÷H� JLULú�oÕNÕú� RUDQODUÕQÕ� PRGHOOHPLúWLU� �+DULV�� ����������������� 0DUFR� %LDQFL� YH�*\OIL�=HRJD�)UDQVD��øQJLOWHUH�YH�$PHULND�LoLQ�0DUNRZ�6ZLWFKLQJ�5HJUHV\RQ�PRGHOLQL� NXOODQDUDN� LúVL]OLN� RUDQÕQÕ� WDKPLQ� HWPLúOHUGLU� �%LDQFL�=HRJD�����������������-XDQ�-��'RODGR��-��'DYLG�/RSH]�6DOLGR��-XDQ�/��9HJD�øVSDQ\D�HNRQRPLVL� LoLQ� ���������� G|QHPLQGH� LúVL]OLN� LOH� HQIODV\RQ� DUDVÕQGDNL�3KLOOLSV� GH÷LúLP� HWNLVLQL� DUDúWÕUPÕúODUGÕU� �'RODGR�6DOLGR�9HJD�� ��������������� /XLV� $�� *LO�$ODQD� $PHULND� YH� G|UW� $YUXSD� �ONHVLQGHNL� LúVL]OL÷LQ�V�UHNOLOL÷LQL� PRGHOOHPHN� LoLQ� $5,0$� PHWRGXQX� X\JXODPÕúWÕU� �*LO�$ODQD������������������� 'DYLG� -�� 6PLWK� YH� -RVK\� =�� (DVDZ� ���������� G|QHPL�$PHULNDQ�HNRQRPLVL�LoLQ�LúVL]OLN�KLVWHULVL�YH�1$,58�HWNLVLQL�5DWFKHW�PRGHO�NXOODQDUDN�DoÕNODPD\D�oDOÕúPÕúODUGÕU��6P\WK�(DVDZ�����������������/XLV�$��*LO�$ODQD� ���������� G|QHPL� DUDVÕQGD� .DQDGD¶GDNL� LúVL]OL÷LQ� V�UHNOLOL÷LQL�PRGHOOHPHN� LoLQ� $5),0$�PHWRGXQX� X\JXODPÕúWÕU� �*LO�$ODQD�� ������� 7�'��6WDQOH\� $PHULND� HNRQRPLVLQGH� HQIODV\RQ�LúVL]OLN� LOLúNLVLQL� LQFHOHUNHQ�PRGHOH�2NXQ� \DVDVÕQÕ� LODYH� HGHUHN� LúVL]OLN�ROJXVXQX�DoÕNODPD\D�oDOÕúPÕúWÕU��6WDQOH\�����������������-DPHV�2EEHQ��+DQV�-�UJHQ�(QJHOEUHFKW��9��:HVOH\�7KRPSVRQ� ���������� G|QHPL� DUDVÕQGD� X]XQ� G|QHPGHNL� LúVL]OL÷L�WDKPLQOHPHN� LoLQ� /RJLW� PRGHO� NXOODQPÕúODUÕGÕU� �2EEHQ�(QJHOEUHFKW�

øúVL]OLN�2UDQÕ (QIODV\RQ 2UDQÕ
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7KRPSVRQ�� ������������� (QJHOEHUW� 6WRFNKDPPHU� $OPDQ\D�� )UDQVD�� øWDO\D��øQJLOWHUH�YH�$PHULND�HNRQRPLOHUL� LoLQ�685��VHHPLQJO\�XQUHODWHG�UHJUHVVLRQ�PRGHO�� PRGHOLQL� NXOODQDUDN� 1$,58� KLSRWH]L� YH� .H\QHV\HQ� \DNODúÕPÕ� WHVW�HWPLúWLU� �6WRFNKDPPHU�� ������������(QULJR�/RSH]�%D]R��7RPDV� GHO�%DUULR��0DQXHO�$UWLV�øVSDQ\D�HNRQRPLVL�LoLQ�LúVL]OL÷LQ�E|OJHVHO�GD÷ÕOÕPÕ�LoLQ�VSDWLDO�DQDOL]L� NXOODQPÕúODUGÕU�� &R÷UDIL� IDNW|UOHULQ� LúVL]OLN� �]HULQGHNL� HWNLOHULQL�DoÕNODPÕúODUGÕU��/RSH]��%D]R�GHO�%DUULR�$UWLV�����������������3DXO�%HDXGU\�YH�0DWWKHZ�'R\OH�����������G|QHPL�LoLQ�.DQDGD�HNRQRPLVLQGHNL�HQIODV\RQ�LOH� oÕNWÕ� DUDVÕQGDNL� LOLúNLGHQ� \ROD� oÕNDUDN� 3KLOOLSV� H÷ULVLQGH� PH\GDQD� JHOHQ�GH÷LúLNOL÷L�DoÕNODPD\D�oDOÕúPÕúODUGÕU��%HDXGU\�'R\OH���������
%X� oDOÕúPD� 7�UNL\H¶QLQ� LúVL]OLN� RUDQÕQÕQ� X]XQ� G|QHP� VH\ULQGHNL�V�UHNOLOL÷L� RUWD\D� NR\PDVÕ� DoÕVÕQGDQ� |QHP� ND]DQPDNWDGÕU�� ùHNLO� �¶GHQ�J|U�OG�÷�� �]HUH� 7�UNL\H¶QLQ� LúVL]OLN� RUDQÕ� DUWÕú� J|VWHUPHNWHGLU�� %X� DUWÕúÕQ�\DSÕVÕQÕQ� ELOLQPHVL�� LúVL]OLN� RUDQÕQÕQ� HNRQRPL� �]HULQGHNL� HWNLOHULQL�DoÕNODPDNWD� \DUGÕPFÕ� RODFDNWÕU�� d�QN�� GR÷DO� LúVL]OLN� RUDQÕ� LOH� FDUL� G�]H\�DUDVÕQGDNL� LOLúNL\L� DoÕNODPDN�� |]HOOLNOH� NÕUÕOJDQ� ELU� HNRQRPLN� \DSÕ\D� VDKLS�RODQ��ONHPL]GH�|QHPOL�ROPDNWDGÕU��'ROD\ÕVÕ\OD�GR÷DO� LúVL]OLN�RUDQÕQÕ�ROPDVÕ�JHUHNHQGHQ� \DQOÕú� WDKPLQ� HGLOPHVL�� X\JXODQDQ� SROLWLNDODUGD� HWNLVLQL�J|VWHUHFHN� YH� VRQXoWD� HQIODV\RQXQ� �]HULQGH� HWNLVLQL� J|VWHUHFHNWLU�� %XUDGD�LúVL]OLN� KLVWHUL� HWNLVLQLQ� 7�UNL\H� HNRQRPLVLQGHNL� YDUOÕ÷Õ� WHVW� HGLOHUHN� X]XQ�G|QHPOL� DUWÕúÕQ� V|]� NRQXVX� ROXS� ROPDGÕ÷ÕQÕQ� WHVSLW� HGLOPHVL� oDOÕúPDQÕQ�DQODPÕQÕ� DUWWÕUPDNWDGÕU�� %X� DPDoOD�� L]OH\HQ� EDúOÕNWD� LúVL]OLN� WHRULOHUL�� GR÷DO�RUDQ�KLSRWH]L�LOH�5DWFKHW�PRGHO�WDQÕWÕOPÕúWÕU��9HULOHU�YH�WDKPLQOHU�EDúOÕ÷ÕQGD�oDOÕúPDGD�NXOODQÕODQ�YHULOHU�DoÕNODQÕS�PRGHO�VRQXoODUÕ�YHULOPLúWLU��dDOÕúPDQÕQ�GH÷HUOHQGLULOPHVL�YH�|QHULOHU�VRQXo�E|O�P�QGH�\DSÕOPÕúWÕU��

���7(25ø�9(�02'(/�
3KLOOLSV� H÷ULVL� ����¶OHUH� NDGDU� HQIODV\RQ� LOH� LúVL]OLN� DUDVÕQGDNL�GH÷LúLPL� DoÕNOD\DQ� HQ� |QHPOL� LNWLVDW� SROLWLNDVÕ� DUDFÕ� ROPXúWXU�� )DNDW�����¶OHUGHNL� VWDJIODV\RQ� GHQH\LPL� LOH� 3KLOOLSV� H÷ULVLQLQ� \HWHUVL]� NDOGÕ÷Õ�J|U�OP�ú� YH� LúVL]OL÷L� DoÕNODPDGD� GR÷DO� RUDQ� KLSRWH]L� LNWLVDGL� SROLWLND� DUDFÕ�RODUDN� NXOODQÕOPD\D� EDúODQPÕúWÕU� �0LNKDLO�(EHUZHLQ�+DQGD�� ���������'R÷DO�LúVL]OLN�RUDQÕ�KLSRWH]L�3KHOSV� �������YH�)ULHGPDQ�������� WDUDIÕQGDQ�DoÕN�ELU�ELoLPGH�LIDGH�HGLOPLú�YH�oDOÕúPDODUÕ\OD�LNWLVDGL�OLWHUDW�UH�\HQL�ELU�EDNÕú�DoÕVÕ�ND]DQGÕUPÕúODUGÕU�� .ÕVD� G|QHPGH� HQIODV\RQOD� LúVL]OLN� DUDVÕQGD� ELU� GH÷LúLP�LOLúNLVL� ROPDVÕQD� UD÷PHQ� X]XQ� G|QHPGH� EX� LOLúNL� RUWDGDQ� NDONPDNWDGÕU��.ÕVDFD�HQIODV\RQ�RUDQÕ�QH�ROXUVD�ROVXQ�X]XQ�G|QHPGH�LúVL]OL÷LQ�GR÷DO�RUDQGD�NDODFD÷Õ� KLSRWH]LQH� 3KHOSV� ������� YH� )ULHGPDQ� ������� NDWNÕGD� EXOXQDUDN�LúVL]OL÷L� GR÷DO� RUDQÕQ� DOWÕQGD� WXWPD� oDEDODUÕQÕQ� X]XQ� G|QHPGH� HQIODV\RQX�KÕ]ODQGÕUÕFÕ�ELU�HWNL�\DSDFD÷ÕQÕ�EHOLUWPLúOHUGLU��
*�Q�P�]GH� LúVL]OLN� �]HULQH� \DSÕODQ� oDOÕúPDODU� GR÷DO� LúVL]OLN� RUDQÕ�KLSRWH]LQH� GD\DQPDNWDGÕU�� %X� KLSRWH]� KHU� HQIODV\RQ� RUDQÕQGD� VDELW� NDODQ�LúVL]OLN�RUDQÕQÕ�J|VWHULU��<DQL�EHNOHQHQ�ELU�HQIODV\RQ�RUDQÕQÕQ�UHHO�HWNLOHULQLQ�EXOXQPDPDVÕ�DQODPÕQD�JHOPHNWHGLU��'R÷DO�LúVL]OLN�RUDQÕ�KLSRWH]LQGH��WRSODP�WDOHSWHNL� GH÷LúPHOHULQ� �UHWLP� YH� LVWLKGDPÕ� NÕVD� G|QHPGH� HWNLOHGL÷LQL�� X]XQ�
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G|QHPGH� LVH� �UHWLP�� LVWLKGDP� YH� LúVL]OL÷LQ� GHQJH� G�]H\OHULQGH� RODFD÷Õ�YDUVD\ÕOPÕúWÕU�� 8]XQ� G|QHPGH� LúVL]OL÷LQ� VH\UL� LQFHOHQGL÷LQGH� GR÷DO� LúVL]OLN�RUDQÕQÕQ� DNVLQH� DUWWÕ÷Õ� J|U�OPHNWHGLU�� %X� GXUXPGD� LVH� WRSODP� WDOHSWHNL�GH÷LúPHOHU� X]XQ� G|QHPGH� �UHWLP� YH� LVWLKGDPÕ� HWNLOHPHNWHGLU�� 'ROD\ÕVÕ\OD�X]XQ�G|QHPGH�GR÷DO�LúVL]OLN�RUDQÕ�GH÷LúPHNWH�YH�EX�GXUXP�LúVL]OLN�KLVWHULVL�RODUDN�WDQÕPODQPDNWDGÕU��<ÕOGÕUÕP�.DUDPDQ����������±����������¶OL�\ÕOODUÕQ�VRQXQD� NDGDU� GR÷DO� RUDQ� KLSRWH]L� LOH� 1$,58� Hú� DQODPOÕ� NXOODQÕOÕUNHQ���*RUGRQ��������YH�������¶GDNL�oDOÕúPDODUÕQGD�GR÷DO�RUDQ�KLSRWH]LQL�³\DSÕVDO´�YH�³KLVWHUL´�úHNOLQGH�D\ÕUPÕúWÕU��
'R÷DO�LúVL]OLN�RUDQÕ�HPHN�YH�PDO�SL\DVDODUÕQÕQ�GHQJHGH�ROGX÷X�HNVLN�LVWLKGDP� RUDQÕGÕU�� %LU� EDúND� GH\LúOH�� GR÷DO� LúVL]OLN� RUDQÕ� IL\DW� YH� �FUHW�HQIODV\RQXQX� \XNDUÕ\D� \D�GD� DúD÷Õ\D�GR÷UX� oHNHQ� J�oOHULQ�GHQJHGH�ROGX÷X�RUDQGÕU�� %X� RUDQGD�� HQIODV\RQ� LVWLNUDUOÕGÕU�� <DQL� HQIODV\RQ� KÕ]ODQPD� \D� GD�\DYDúODPD� \|Q�QGH�� KHUKDQJL� ELU� H÷LOLP� J|VWHUPH]�� <�NVHN� HQIODV\RQ�RUDQÕQÕQ�|QOHQPHVL�|Q�SODQGD�WXWXODQ�ELU�PRGHUQ�HNRQRPLGH��LúVL]OL÷LQ�GR÷DO�RUDQÕ�NDWODQÕODELOHFHN�HQ�G�ú�N�RUDQGÕU��3DUDVÕ]��%LOGLULFL��������������
'R÷DO� LúVL]OLN� RUDQÕQÕQ� DUWPDVÕQD� QHGHQ� RODQ� J|U�úOHUGHQ� ELULGH�KLVWHUL� KLSRWH]LGLU��+LVWHUL� NHOLPHVLQLQ� RULMLQL�<XQDQFD� NHOLPH� ROXS�DUNDVÕQGDQ� JHOHQ� DQODPÕQGDGÕU� �0LNKDLO�(EHUZHLQ�+DQGD�� ��������� %X�KLSRWH]H�J|UH�GR÷DO�LúVL]OLN�RUDQÕ�RWRPDWLN�RODUDN�LúVL]OLN�RUDQÕQÕ�L]OHU��(÷HU�FDUL� LúVL]OLN�RUDQÕ�JHQLúOHWLFL�SROLWLNDODUOD�G�ú�U�O�UVH�GR÷DO� LúVL]OLN�RUDQÕ�GD�D]DODFDNWÕU�� +LVWHUL� J|U�ú�QH� J|UH� HNRQRPLQLQ� GDKD� G�ú�N� LúVL]OLN� RUDQÕQD�\HUOHúWLNWHQ� VRQUD� HQIODV\RQXQ�G�úHFH÷LQH� LQDQÕOPDNWDGÕU��<DSÕVDOFÕ� J|U�úWH�RODQODUD� J|UH� LVH� H÷HU� LúVL]OLN� FDUL� G�]H\LQLQ� DOWÕQD� G�ú�U�O�UVH� HQIODV\RQ�V�UHNOL�KÕ]ODQDFDNWÕU��3DUDVÕ]�����������������
5DWFKHW� HWNLVL� WHN� \|QO�� HWNL� RODUDN� WDQÕPODQPDNWDGÕU�� gUQH÷LQ�IL\DWODUGDNL� GH÷LúLPLQ� GHYDPOÕ� DUWPD� \|Q�QGH� ROPDVÕ� 5DWFKHW� HWNLVLQLQ�YDUOÕ÷ÕQÕ� J|VWHULU�� øúVL]OLN� GXUXPXQGD� LVH� 5DWFKHW� HWNLVL� úX� úHNLOGH�DoÕNODQPDNWDGÕU��øúVL]OLN�RUDQODUÕ�NÕVD�G|QHPGH�KHU�LNL�\|QGH�\DQL�KHP�DUWÕú�KHP� GH� D]DOPD� úHNOLQGH� JHUoHNOHúHELOLU�� $QFDN� X]XQ� G|QHPGH� RUDQODUGD�EDVDPDN� EDVDPDN� DUWÕú� J|U�O�\RUVD�� EX� DUWÕú� 5DWFKHW� HWNLVL� RODUDN�WDQÕPODQPDNWDGÕU��%X�GXUXP�7�UNL\H�HNRQRPLVL�LúVL]OLN�RUDQODUÕQÕQ�VH\ULQGH�ùHNLO��¶GH�J|]OHPOHQPHNWHGLU��øúVL]OLN�RUDQODUÕQÕQ�NÕVD�G|QHPGH�]LUYH�\DSWÕ÷Õ�GH÷HUOHUL� WHSH�QRNWDVÕ�RODUDN� WDQÕPODGÕ÷ÕPÕ]GD��KHU� LNL� WHSH�QRNWDVÕ�DUDVÕQGD�oL]LOHQ�GR÷UXODUÕQ�EDVDPDN�ROXúWXUGX÷X�J|U�OPHNWHGLU��%|\OHFH�7�UNL\H¶QLQ�X]XQ�G|QHPGH�LúVL]OLN�RUDQODUÕQGD�5DWFKHW�HWNLVL�YDUOÕ÷ÕQÕQ�DUDúWÕUÕOPDVÕ�LoLQ�|Q�NRúXO�VD÷ODQPÕú�ROPDNWDGÕU���
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LúVL]OLN�2UDQÕ WHSH�QRNWDVÕ

.D\QDN��ZZZ�WFPE�JRY�WU�
*HOHQHNVHO� 5DWFKHW� PRGHOLQGH�� LúVL]OLN� RUDQÕ�� HQIODV\RQ� RUDQÕ� YH�LúVL]OLN� RUDQÕQÕQ� WHSH� GH÷HUOHULQLQ� IRQNVL\RQX� RODUDN� LIDGH� HGLOPHNWHGLU��0RGHOLQ�HOGH�HGLOPHVLQH�GR÷DO�LúVL]OLN�RUDQÕ�KLSRWH]LQLQ�IRUP�OH�HGLOPHVL\OH�EDúODQÕU��6P\WK�(DVDZ�������������



W W8 8�  ��D�SW ± SW��� ��HW ����

%XUDGD��
8W � 3L\DVDGD�YDURODQ�LúVL]OLN�RUDQÕ��
8W


 � 'R÷DO�LúVL]OLN�RUDQÕ�
SW � (QIODV\RQ�RUDQÕ��
SW��� ��'�]HOWLOPLú�%HNOHQHQ�HQIODV\RQ�RUDQÕ�
HW � 6ÕIÕU�RUWDODPDOÕ�VHULVHO�NRUHODV\RQVX]�DU]�úRNODUÕ��
'R÷DO�RUDQ�NDYUDPÕQGDQ�KDUHNHWOH�LúVL]OLN�KLVWHULVL��



W8  P 8W���

RODUDN� LIDGH� HGLOLU�� P �� GXUXPXQGD� WDP� \D� GD� VDI� KLVWHUL� V|]� NRQXVXGXU��5DWFKHW�LOH�KLVWHUL�HWNLVL�ELUOLNWH�PRGHOGH�\HU�DOÕUVD��


W8  E� 8W�����E�

WHSH
�W8 � ����

HOGH�HGLOLU��%XUDGD��
WHSH
W8 �� � øúVL]OLN�G�]H\LQLQ�ELU�|QFHNL�WHSH�G�]H\L�

�E� � E� � ��8W��¶LQ�WHSH�GH÷HUOHUL�LoLQ�KLVWHUL�HWNLVL�
E� � 8W��¶LQ�D]DOÕú�YH�\�NVHOLúWHNL�KLVWHUL�HWNLVL��
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7DP�\D�GD�VDI�KLVWHUL�HWNLVL�GXUXPXQGD�\DQL��E� � E� �  ���� WHN�ELU�
GR÷DO� RUDQ� ROPDGÕ÷Õ� J|VWHULU�� 'HQNOHP� �� YH� �¶QLQ� ELUOHúWLULOPHVL\OH� GR÷DO�RUDQ�KLSRWH]L�WDP�KLVWHUL�HWNLVLQL�GH�LoHUHUHN�IDUNOÕ�ELU�ELoLPGH�LIDGH�HGLOLU��

8W  E� 8W�����E�
WHSH

�W8 � � D�SW ± SW��� ��HW ����
'HQNOHP� �� LúVL]OL÷LQ� VDGHFH� JHFLNPHOL� GH÷HUOHULQH� ED÷OÕ� ROPD\ÕS��D\QÕ� ]DPDQGD� LúVL]OL÷LQ� |QFHNL� WHSH� G�]H\OHULQH� ED÷OÕ� ROGX÷XQX�J|VWHUPHNWHGLU���
0RGHO� WDKPLQOHULQGH� (..<� NXOODQÕOPÕúWÕU�� 7DQÕ� WHVWOHU� RODUDN�IRQNVL\RQHO� ELoLP� LoLQ� 5DPVH\� 5HVHW� �5�5��� RWRNRUHODV\RQ� LoLQ� %UHXVFK�*RGIUH\��%�*���HúLW�YDU\DQV�LoLQ�:KLWH��:���QRUPDO�GD÷ÕOÕP�LoLQ�-DUTXH�%HUD��-�%�� WHVWOHUL� X\JXODQPÕúWÕU� �$NND\D�3D]DUOÕR÷OX�� ��������������� $\UÕFD�WDKPLQ� KDWDODUÕQÕQ� G|QHPVHO� IDUNOÕOÕ÷ÕQÕ� J|UPHN� LoLQ� $5&+� WHVWLQH�EDúYXUXOPXúWXU� �*XMDUDWL�� ����������� .DWVD\ÕODUÕQ� NDUDUOÕOÕ÷Õ� &8680� YH�&868064� WHVWL� LOH� DUDúWÕUÕOPÕúWÕU� �6HY�NWHNLQ�� ���������������'H÷LúNHQOHULQ� YH� UHJUHV\RQ� DUWÕNODUÕQÕQ� GXUD÷DQOÕ÷Õ� $')� LOH� WHVW� HGLOPLúWLU��7KRPDV������������
�
���9(5ø/(5�9(�7$+0ø1/(5�
dDOÕúPDGD� NXOODQÕODQ� YHULOHU� 7&0%� VLWHVLQGHNL� YHUL� GD÷ÕWÕP�VLVWHPLQGHQ�DOÕQPÕúWÕU��%X�YHULOHU�³øúJ�F��'XUXPX��.XUXPVDO�2OPD\DQ�6LYLO�1�IXV´� YH� ³�����%D]OÕ� 7�NHWLFL� )L\DW� øQGHNVL´� EDúOÕNODUÕQGDQ� DNWDUÕOPÕúWÕU��øúJ�F�� YH� HQIODV\RQ� RUDQODUÕ� EX� YHULOHUGHQ� ID\GDODQÕODUDN� KHVDSODQPÕúWÕU��øúVL]OLN� RUDQÕ� YH� HQIODV\RQ� RUDQÕ� GH÷LúNHQOHUL� ,���� G�]H\LQGH� GXUD÷DQGÕUODU��'HQNOHP��¶��NXOODQDUDN�HOGH�HGLOHQ�WDKPLQ�VRQXoODUÕ�7DEOR��¶GH�YHULOPLúWLU��0RGHO� NDWVD\ÕODUÕQÕQ� LúDUHWOHUL� EHNOHQWLOHUH� X\JXQGXU�� 7HSH� GH÷HUOHUL�GH÷LúNHQL� NDW� VD\ÕVÕ� KDULo� LVWDWLVWLNL� YH� HNRQRPHWULN� WHVWOHU� ��� |QHP�G�]H\LQGH�EHNOHQWLOHUL�NDUúÕODPDNWDGÕU��%X�GH÷LúNHQ�PRGHOGH�JHUHNOL�ROGX÷X�LoLQ� WXWXOPXúWXU�� 'L÷HU� WDUDIWDQ� &8680� YH� &868064� WHVWOHULQH� J|UH�PRGHO�NDUDUOÕ�ELU� \RO�oL]PHPLúWLU���������±��������G|QHPL� LoLQ�HOGH�HGLOHQ�GH÷HUOHU� VÕQÕU� GÕúÕQD� WDúDQ� J|]OHPOHU� RODUDN� NDUúÕPÕ]D� oÕNPDNWDGÕU�� %X�QHGHQOH�� EHOLUWLOHQ� G|QHP� LoLQ� NXNOD� GH÷LúNHQ� NRQXODUDN� PRGHO� \HQLGHQ�WDKPLQ�HGLOPLúWLU��%X�PRGHOH�DLW�VRQXoODU�7DEOR��¶GH�YHULOPLúWLU���
7DEOR����%D÷ÕPOÕ�'H÷LúNHQ� �øúVL]OLN�2UDQÕ�

'H÷LúNHQOHU .DWVD\ÕODU� 6WG��+DWD� 3URE�� �
E� ��������� ��������� ������� �5  ������
E� ��������� ��������� ������� V  ������
D ��������� ��������� ������� )�LVW  ������>����@
5�5�)�LVW�  ������>�����@ :�)�LVW�  ������>�����@�
%�*�)�LVW�  ������>�����@ $5&+�)�LVW�  ������>�����@�
-�%��)�LVW�  ������>�����@ $')� ������� .ULWLN�'H÷HU���� � �������
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0RGHO� NDWVD\ÕODUÕQÕQ� LúDUHWOHUL� YH� E�\�NO�NOHUL� EHNOHQWLOHUH�X\JXQGXU�� .XNOD� GH÷LúNHQLQ� NDWVD\ÕVÕ� KDULo� GL÷HU� NDWVD\ÕODU� ��� |QHP�G�]H\LQGH�DQODPOÕGÕUODU��'�]HOWLOPLú�EHOLUOLOLN�NDWVD\ÕVÕQGD���SXDQOÕN�ELU�DUWÕú�J|]OHQPLúWLU��%X�QHGHQOH�GH�NXNOD�GH÷LúNHQLQ�NDWVD\ÕVÕ�����|QHP�G�]H\LQGH�DQODPOÕ� RODUDN� NDEXO� HGLOPLúWLU�� 'L÷HU� WDUDIWDQ� WDQÕ� WHVWOHUL� ��� |QHP�G�]H\LQGH�DQODPOÕGÕUODU���
7DEOR����%D÷ÕPOÕ�'H÷LúNHQ� �øúVL]OLN�2UDQÕ�

'H÷LúNHQOHU .DWVD\ÕODU� 6WG��+DWD� 3URE�� �
E� �������� �������� ������ �5  �������
E� �������� �������� ������ V  �������
D �������� �������� ������ )�LVW  ������>����@�

.XNOD� ��������� �������� ������
5�5�)�LVW  ������>�����@� :�)�LVW  ������>�����@�
%�*�)�LVW  ������>�����@� $5&+�)�LVW  ������>�����@�
-�%��)�LVW  ������>�����@� $')� ������� .ULWLN�'H÷HU���� �������

&8680� YH� &868064� WHVWOHULQH� J|UH� \HQLGHQ� WDKPLQ� HGLOHQ�PRGHO� NDUDUOÕ� ELU� \RO� oL]PHNWHGLU�� ùHNLO� �¶H� EDNÕOÕQFD� J�YHQ� VÕQÕUODUÕQÕQ�GÕúÕQD�WDúDQ�KHU�KDQJL�ELU�J|]OHP�EXOXQPDPDNWDGÕU��%|\OHFH�PRGHOLQ�WDKPLQ�HGLOHQ�G|QHP�LoLQ�NDUDUOÕ�ROGX÷XQX�V|\OH\HELOPHNWH\L]��
ùHNLO����&8680�YH�&868064�<DSÕVDOOÕN�7HVWL�*UDILNOHUL�

���

���

��

�

�

��

��

�� �� �� �� �� �� �� ��

&8680 ���6LJQLILFDQFH �

����

���

���

���

���

���

�� �� �� �� �� �� �� ��

&8680�RI�6TXDUHV ���6LJQLILFDQFH �
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+LVWHULQLQ� EHOLUWLVL� RODQ� �E��E�� �� KLSRWH]L� :DOG� WHVWL� LOH�
DUDúWÕUÕOPÕúWÕU�� %XUDGD� )LVW ������ >�����@� WHVW� VRQXFX� WDP� KLVWHUL� HWNLVLQLQ�YDUOÕ÷ÕQÕ�J|VWHUPHNWHGLU��

�
���6218d�
7�UNL\H� HNRQRPLVLQLQ� ������� LOH� ������� G|QHPLQ� LoLQ� \DSÕODQ�DQDOL]GH� LúVL]OLN� RUDQODUÕQGD� \�NVHOHQ� ELU� 5DWFKHW� HWNLVLQLQ� YDUOÕ÷ÕQD�XODúÕOPÕúWÕU��'ROD\ÕVÕ\OD�� LúVL]OLN�RUDQODUÕ�KHP�JHFLNPHOL�GH÷HUOHULQH�KHP�GH�LúVL]OL÷LQ� WHSH� QRNWDVÕ� GH÷HUOHULQH� ED÷OÕGÕU�� /LWHUDW�UGHNL� X\JXODPDODUD� J|UH�E� NDWVD\ÕVÕ� E� NDWVD\ÕVÕQD� QD]DUDQ� GDKD� N�o�N� HOGH� HGLOPHNWHGLU�� %X�oDOÕúPDGD� LVH� GDKD� E�\�N� HOGH� HGLOPLúWLU� NL� EXGD� LúVL]OLN� RUDQÕ� WHSH� GH÷HUL�GH÷LúNHQLQLQ� LúVL]OLN� RUDQÕ� �]HULQGHNL� HWNLVLQLQ� |QHPLQL� J|VWHUPHNWLU��%|\OHFH� HQIODV\RQ� LOH� \DSÕODQ� P�FDGHOHGH� LNWLVDW� SROLWLNDVÕ� X\JXOD\ÕFÕODUÕQ�KLVWHUL�HWNLVLQL�J|]�DUGÕ�HWPHPHOHUL�JHUHNPHNWHGLU���
+LVWHUL� HWNLVL� IL]LNVHO� VHUPD\HQLQ� D]DOPDVÕ�� EHúHUL� VHUPD\HQLQ�]D\ÕIOÕ÷Õ� YH� oDOÕúDQ�LúVL]� oDWÕúPDVÕ� IDNW|UOHULQLQ� VRQXFX� RUWD\D� oÕNPDNWDGÕU��hONHPL]GH�\DúDQDQ������������YH������NUL]OHUL�KLVWHUL�HWNLVLQLQ�IDNW|UOHULQLQ�RUWD\D� oÕNPDVÕQÕQ� WHPHO� QHGHQOHULGLU�� =DWHQ� WHSH� QRNWDVÕ� GH÷LúNHQLQ�NDWVD\ÕVÕQÕQ� EHNOHQWLOHUGHQ� \�NVHN� oÕNPDVÕ� EHOLUWLOHQ� NUL]OHULQ� HWNLVL�QHGHQL\OHGLU��
%LOLúLP� WHNQRORMLOHULQGHNL� KÕ]OÕ� JHOLúPH� LúJ�F�� WDOHELQGHNL� EHúHUL�VHUPD\H�NDOLWHVLQL�\�NVHOWPLúWLU��7�UNL\H¶GHNL�LVWLKGDPÕQ����¶LQ�LON�RUWDRNXO�YH�DOWÕ�H÷LWLP�VHYL\HVLQH�VDKLS�ROGX÷X�G�ú�Q�O�UVH��LúVL]OLN�KLVWHULVLQLQ�GL÷HU�ND\QD÷Õ�GD�RUWD\D�oÕNPÕú�ROXU��'ROD\ÕVÕ\OD�NDWPD�GH÷HUL�\�NVHN��UHWLP�EHúHUL�VHUPD\HVL� \�NVHN� Lú� J�F�� WDOHS� HWPHNWHGLU�� %X� DoÕGDQ� EDNÕOGÕ÷ÕQGD� LúVL]OLN�SUREOHPLQLQ� |Q�QH� JHoLOPHVLQGH� WHNQRORML\OH� X\XPOX� Lú� J�F�Q�Q�\HWLúWLULOPHVL�JHUHNPHNWHGLU���
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