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g=(7���%X� PDNDOH� |UW�O�� ELOJLQLQ� NDYUDPVDO� ELU� DQDOL]L\OH� ELUOLNWH� |UW�O��ELOJL� LOH� \DUDWÕFÕOÕN� DUDVÕQGDNL� LOLúNL\L� LUGHOHPHNWHGLU�� 0DNDOHQLQ� DPDFÕ�
VRV\R�N�OW�UHO� \DSÕODUÕQ� EDVNÕOD\ÕFÕ� YH� WHWLNOH\LFL� |]HOOLNOHULQGHQ� KDUHNHWOH�VRV\R�N�OW�UHO� \DSÕ�� |UW�O�� ELOJL� YH� \DUDWÕFÕOÕN� �oJHQLQGHNL� LOLúNLOHUH� GLNNDW�oHNPHNWLU��
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7KLV�SDSHU�UHSRUWV�RQ�D�FRQFHSWXDO�DQDO\VLV�RI�WDFLW�NQRZOHGJH�DQG�H[DPLQHV� WKH� UHODWLRQVKLS� EHWZHHQ� WDFLW� NQRZOHGJH� DQG� LQQRYDWLRQ�� 7KH�REMHFWLYH�RI�WKLV�SDSHU��FRQVLGHULQJ�WKH�UHDOLW\�RI�SUHVVXULQJ�DQG�HQFRXUDJLQJ�

FKDUDFWHULVWLFV�RI�VRFLRFXOWXUDO�VXUURXQGLQJV��LV�WR�GHPRQVWUDWH�WKH�UHODWLRQV�RQ�WDFLW�NQRZOHGJH��LQQRYDWLRQ�DQG�VRFLRFXOWXUDO�VXUURXQGLQJV�WULDQJOH���gUW�O��ELOJL��\DUDWÕFÕOÕN��VRV\R�N�OW�UHO�\DSÕ��7DFLW�NQRZOHGJH��LQQRYDWLRQ��VRFLRFXOWXUDO�VXUURXQGLQJV���
*ø5øù�
+HU� DODQGD� \DúDQDQ� VÕQÕUVÕ]� GH÷LúLP� YH� \R÷XQ� UHNDEHW� RUWDPÕQÕQ�HWNLVL\OH� ELUOLNWH� ELOJL� EXJ�Q� KHUNHV� LoLQ� HQ� GH÷HU� WDúÕ\DQ� XQVXU�NRQXPXQGDGÕU�� $QFDN� LOHWLúLP� YH� ELOJL� WHNQRORMLOHULQGH� \DúDQDQ� E�\�N�JHOLúPHOHUOH�ELUOLNWH�ELU�\DQGDQ�G�Q\DGDNL�WRSODP�ELOJL�SRWDQVL\HOLQLQ�V�UHNOL�
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DUWWÕ÷Õ�� GL÷HU� \DQGDQ� GD� EX� ELOJLOHUH� XODúDELOPHQLQ� JHoPLúH� J|UH� oRN� GDKD�NROD\ODúWÕ÷Õ�ELU�JHUoHNWLU��%X�JHOLúPHOHU�\HQLOLN�YH�UHNDEHW�DYDQWDMÕ�\DUDWPDGD�W�P� GLNNDWOHUL� KHUNHVoH� XODúÕODELOLU� VRPXW� ELOJL� ND\QDNODUÕQGDQ� |WH�� LIDGH�HGLOPHVL� \D� GD� VHPEROL]H� HGLOPHVL� VRQ� GHUHFH� ]RU� RODQ� |UW�O�� ELOJL�ND\QDNODUÕQD� RGDNODPDNWDGÕU�� øIDGH� HGLOHELOPHVLQLQ� \DQÕ� VÕUD� WDNOLW� YH�WUDQVIHULQGH� NDUúÕODúÕODQ� ]RUOXNODUGDQ� |W�U�� ³|UW�O�´� VÕIDWÕQÕ� DODQ� EX� ELOJL�W�U�Q�Q�NHúIL�YH�JHOLúLPL��VRQ�GHUHFH�JL]OL�YH�VWUDWHMLN�ELU�SRWDQVL\HOLQ�UHNDEHW�DUHQDVÕQD�\DQVÕWÕOPDVÕ�ED÷ODPÕQGD�LúOHWPHOHU�LoLQ�ROGXNoD�E�\�N�ELU�|QHP�DU]�HWPHNWHGLU��
$QFDN� GL÷HU� ELOJL� W�UOHULQGHQ� IDUNOÕ� RODUDN� |UW�O�� ELOJLQLQ� VR\XW� YH�|]HOOLNOH� GHQH\LPH� GD\DOÕ� ROPDVÕ� EX� ELOJL� YH� EX� ELOJL\OH� LOLúNLOL� KHU� W�U�IDDOL\HWLQ� PHUNH]LQGH� LQVDQ� XQVXUXQXQ� EXOXQGX÷X� JHUoH÷LQL� J|]OHU� |Q�QH�VHUPHNWHGLU�� %LUH\LQ� Lo� G�Q\DVÕQGD� úHNLOOHQL\RU� �LQWHUQDOL]DWLRQ��ROPDVÕQGDQGÕU� NL�� LúOHWPHOHU� |UW�O�� ELOJLQLQ� GÕúVDOODúWÕUÕOPDVÕQD��H[WHUQDOL]DWLRQ���ELUH\VHO�ER\XWWDQ�oÕNDUÕODUDN�VRPXW�ELU�RUJDQL]DV\RQ�GH÷HUL�KDOLQH� G|Q�úW�U�OHELOPHVLQH� \R÷XQ� oDED� KDUFDPDNWDGÕU�� %X� DQODPGD� |UW�O��ELOJLQLQ� JHOLúWLULOPHVL� YH� VWUDWHMLN� ELU� |UJ�W� SRWDQVL\HOLQH� G|Q�úW�U�OPHVLQLQ�DQFDN� ELUH\L�� ELU� EDúND� GH\LúOH� LQVDQÕ� oRN� L\L� WDQÕ\DELOPHNOH� P�PN�Q�RODELOHFH÷L� J|U�OPHNWHGLU�� 7�P� GDYUDQÕú� YH� H\OHPOHUGH� ROGX÷X� JLEL� \HQLOLN�YH�\DUDWÕFÕOÕ÷ÕQ�DQD�PHUNH]L�YH�NRQWURO�QRNWDVÕQÕQ�GD�LQVDQ�EH\QL�ROPDVÕ��LúH�|QFHOLNOH� KDOD� ELUoRN� \|QGHQ� VÕUUÕ� o|]�OHPHPLú� RODQ� EX� KDULND� RUJDQÕQ�DQDWRPLN��IL]\RORMLN�YH�IRQNVL\RQHO�DoÕGDQ�DQDOL]L\OH�EDúODQÕOPDVÕQÕ�UDV\RQHO�NÕOPDNWDGÕU�� g]HOOLNOH� UXKVDO� \|Q�� J|]� DUGÕ� HGLOPHNVL]LQ� VRV\R�N�OW�UHO� ELU�\DSÕ\OD� oHYULOL� RODQ� LQVDQ� XQVXUXQXQ� EXOXQGX÷X� RUWDPÕQ� |]HOOLNOHUL� YH�oHYUHVL\OH�RODQ�HWNLOHúLPLQLQ�EH\LQ�IRQNVL\RQODUÕQÕ��ELU�EDúND�GH\LúOH�\HQLOLN�YH�\DUDWÕFÕOÕN�ED÷ODPÕQGDNL�|UW�O��ELOJL�SRWDQVL\HOLQL�QH�GHUHFH�WHWLNOHGL÷L�\D�GD�EDVNÕODGÕ÷ÕQÕQ�DQDOL]�HGLOPHVL�EX�DQODPGD�VRQ�GHUHFH�|QHPOLGLU��
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6DKLS�ROGX÷XPX]�ELOJL�WRSODPÕQÕ�ELU�EX]�GD÷ÕQD�EHQ]HWHFHN�ROXUVDN��oRFXNOX÷XPX]GDQ� EX� \DQD� ELU� JD]HWH�� GHUJL�� NLWDS� \D� GD� DQVLNORSHGLGHQ�RNX\DELOGL÷LPL]�\D�GD�J�QO�N�KD\DWWD�ELUELULPL]OH�NROD\FD�SD\ODúDELOGL÷LPL]�ELOJLOHU�� EX�EX]GD÷ÕQÕQ� VX��VW�QGH�NDODQ�NÕVPÕQÕ�ROXúWXUXUNHQ� LIDGHVLQGH�YH�\D]Õ\D� JHoLULOPHVLQGHNL� NROD\OÕNWDQ� GROD\Õ� GD� DoÕN� ELOJL� RODUDN�QLWHOHQGLULOPHNWHGLU�� *HUHN� ELU� �ONHQLQ� HNRQRPLN� \D� GD� GHPRJUDILN��

� $PPRQ� 6$/7(5� DQG� 'DYLG� *$11�� ³6RXUFHV� RI� ,GHDV� IRU� ,QQRYDWLRQ� LQ� (QJLQHHULQJ�'HVLJQ´��5HVHDUFK�3ROLF\� 9RO��������������V�����5LFKDUG�+$//�DQG�3LHUSDOR�$1'5,$1,��³0DQDJLQJ�.QRZOHGJH�$VVRFLDWHG�ZLWK� ,QQRYDWLRQ´��-RXUQDO� RI�%XVLQHVV�5HVHDUFK� 9RO������������V������������ -RQ�-2+$11(66(1��%MRUQ�2/6(1�DQG�-RKDQ�2/$,6(1��³$VSHFWV�RI�,QQRYDWLRQ�7KHRU\�%DVHG�RQ�.QRZOHGJH�0DQDJHPHQW´��,QWHUQDWLRQDO�-RXUQDO�RI�,QIRUPDWLRQ�0DQDJHPHQW�9RO������������V��������3DXO�1,*+7,1*$/(��³$�&RJQLWLYH�0RGHO�RI�,QQRYDWLRQ´��5HVHDUFK�3ROLF\� 9RO������������V������������ -RQ� -2+$11(66(1�� %MRUQ� 2/6(1� DQG� -RKDQ� 2/$ø6(1�� ³0LVPDQDJHPHQW� RI� 7DFLW�.QRZOHGJH��7KH�,PSRWDQFH�RI�7DFLW�.QRZOHGJH��7KH�'DQJHU�RI�,QIRUPDWLRQ�7HFKQRORJ\�DQG�:KDW�WR�'R�$ERXW�,W´��,QWHUQDWLRQDO�-RXUQDO�RI�,QIRUPDWLRQ�0DQDJHPHQW��9RO�����������V�����
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|]HOOLNOHULQH��JHUHNVH�ELU��ONHGHNL�VHoLP�VRQXoODUÕQD�\D�GD�ELU�VDWÕú�HOHPDQÕQ�D\OÕN� SHUIRUPDQVÕQD� LOLúNLQ� YHULOHU� EX� ELOJL� W�U�QH� JLUPHNWHGLU�� (ULúLP� YH�LOHWLúLPL�NDGDU�EX�ELOJL�W�U�Q�Q�NDYUDPVDO�YH�DPSLULN�RODUDN�NÕ\DVODQDELOLUOL÷L�YH�NRQWURO��GH�VRQ�GHUHFH�NROD\�RODELOPHNWHGLU���
$QFDN�LIDGHVL�\D�GD�IRUP�OH�HGLOPHVL�ROGXNoD�J�o�ROPDVÕQD�UD÷PHQ�W�P�G�ú�QFH�YH�H\OHPOHULPL]LQ�DOWÕQGD�\DWDQ��ELU�EDúND�GH\LúOH�EX]GD÷ÕQÕQ�VX�DOWÕQGD� NDODQ� NÕVPÕQÕ� LVH� |UW�O�� ELOJL� ROXúWXUPDNWDGÕU�� %DVLWoH�V|\OH\HELOHFH÷LQGHQ� GDKD� ID]ODVÕQÕ� ELOPHN� RODUDN� WDQÕPODQDQ� |UW�O�� ELOJL�X]XQ�V�UHOL�ELU�ELULNLP�YH�ELUH\�PHUNH]OL�ELU��U�Q�RODUDN�GLNNDW�oHNPHNWHGLU��<D]Õ\D� JHoLULOPHVL� \D� GD� VHPEROH� HGLOPHVLQGH� \DúDQDQ� J�oO�N� RQXQ�GHULQOL÷LQH�� ELU� EDúND� GH\LúOH� |UW�O�� ELOJLQLQ� WHN� ELU� úHNLO� \D� GD� NDED�VÕ÷GÕUÕODPD\DFDN� HQJLQOL÷LQH� LúDUHW� HWPHNWHGLU�� 'ROD\ÕVÕ\OD� DoÕN� ELOJL� DGHWD�HQJLQ�ELU�GHU\DGDQ�J�Q�ÕúÕ÷ÕQD�\DQVÕ\DQ�GDPODFÕNODUÕ�VLPJHOHUNHQ��RQD�KD\DW�YHUHQ�LVH�GDLPD�|UW�O��ELOJL�ROPDNWDGÕU��6R\XW�ROPDVÕQGDQ�GROD\ÕGÕU�NL�GDKD�oRN� KD\DOOHUH� GD\DQÕU� YH� NLWDSODUD� \D� GD� V|]H� \DQVÕ\DQ� NHOLPH� \D� GD�F�POHOHUH� LOKDP� ND\QD÷Õ� ROXU�� $GHWD� DQODWÕOPD]�� \DúDQÕU� LIDGHVLQL� GR÷UXODU�WDU]GD�GLOELOLP�NXUDOODUÕQD�\D�GD�PDWHPDWLNVHO� IRUP�OOHUH�NDID� WXWDU��%X� W�U�IRUP�O� \D� GD� VHPEROOHUL� NXUDO� RODUDN� GH÷LO�� ELU� UHKEHU� RODUDN� GH÷HUOHQGLULU��$QDOLWLN� ROPDNWDQ� oRN�� J|UHUHN� YH� GX\DUDN� |÷UHQPH\L� VHYHU�� %HOLUOL� ELU�VWDQGDUGD� J|UH� GH÷LO�� VHUEHVWOLN� YH� |]HUNOLN� LoHULVLQGH� KDUHNHW� HWPH\L� WHUFLK�HGHU���
gUW�O��ELOJL�\DUDWÕFÕOÕ÷ÕQ�DQD�PHUNH]L�RODUDN�NDEXO�HGLOHQ�VD÷�EH\LQ�\DUÕ� N�UHVL\OH� GH� LOLúNLOL� ELU� IRQNVL\RQGXU�� 6RO� EH\LQ� \DUÕ� N�UHVLQGHQ� DOPÕú�ROGX÷X� KHU� W�U� VHPEROLN� \D� GD� WHRULN� NXUDO� \D� GD� LIDGHOHUL� WHNUDU� WHNUDU�VRUJXOD\DUDN��LQWHUQDOL]DWLRQ��KHP�NHQGL�HQJLQOL÷LQH�\HQL�GH÷HUOHU�NDWPDNWD��ELU�\DQGDQ�GD�EXQODUÕ�\LQH�VRO�EH\LQ�\DUÕ�N�UHVLQLQ�\DUGÕPÕ\OD�RODELOGL÷LQFH�\HQL� NXUDO� \D� GD� LIDGHOHUH� �H[WHUQDOL]DWLRQ�� G|NHELOPHNWHGLU�� � %X� |]HOOLNOHU�|UW�O�� ELOJL� LOH� \DUDWÕFÕOÕ÷ÕQ� Lo� LoH� ROGX÷XQX� ELU� EDNÕPD� KHU� LNLVLQLQ� GH�ELUELUOHUL� LoLQ�ELU� W�U�\DúDP�VLJRUWDVÕ�J|UHYL�J|UG�÷�Q��J|VWHUPHNWHGLU��%LUL�QH�GHUHFH�J�oO��LVH�ELU�GL÷HUL�GH�R�GHUHFH�GLUL�YH�HQHUMLN�ROPDNWDGÕU��+HU�NHúLI�\D�GD�\HQL�ELU�EXOXú�|UW�O��ELOJL�LoLQ�\HQL�ELU�JLUGL�ROXUNHQ��EX�GD�\DUDWÕFÕOÕN�DGÕQD� \HQL� ELU� ]HQJLQOLN� \D� GD� \HQL� ELU� SRWDQVL\HO� DQODPÕQD� JHOPHNWHGLU��gUW�O��ELOJL�LOH�\DUDWÕFÕOÕ÷ÕQ�EX�GHUHFH�ELUELUOHUL\OH�Lo�LoH�ROPDODUÕQÕQ�DOWÕQGDNL�DQD� QHGHQ� KHU� LNLVLQLQ� GH� D\QÕ� \HUGH�� VD÷� EH\LQ� \DUÕ� N�UHVLQGH� NRQDNOÕ\RU�ROPDODUÕGÕU���
%XJ�QH� NDGDU� \DSÕODQ� oDOÕúPDODU� EX� \|QGHNL� WHRULOHUL� GR÷UXODU�\|QGHGLU��%LUELULQH� WDEDQGDQ� FRUSRV� FROORVXP�DGÕ� YHULOHQ� NDOÕQ� ELU� VLQLU� OLIL�GHPHWL�LOH�ED÷OÕ�RODQ�EH\LQ�\DUÕP�N�UHOHULQLQ�LúOHY�YH�LúOH\LúOHUL�DoÕVÕQGDQ�oRN�

�
� -DPHV� %/22'*22'� DQG� 'DYLG� 6$/,6%85<�� ³8QGHUVWDQGLQJ� 7KH� ,QIOXHQFH� RI�2UJDQL]DWLRQDO�&KDQJH�6WUDWHJLHV�2Q�,QIRUPDWLRQ�7HFKQRORJ\��$QG�.QRZOHGJH�0DQDJHPHQW�6WUDWHJLHV´�� 'HFLVLRQ� 6XSSRUW� 6\VWHPV� 9RO�� ���� ������ V�� ���� $UMD� 5232� DQG� -DDQD�3$59$,1(1�� � ³/HDGHUVKLS� DQG� %RGLO\� .QRZOHGJH� LQ� ([SHUW� 2UJDQL]DWLRQV��(SLVWHPRORJLFDO�5HWKLQNLQJ´��6FDQGLQDYLDQ�-RXUQDO�RI�0DQDJHPHQW� 9RO������������V������ 5RQDOG� 0$6&,7(//,�� ³)URP� ([SHULHQFH�� +DUQHVVLQJ� 7DFLW� .QRZOHGJH� WR� $FKLHYH�%UHDNWKURXJK�,QQRYDWLRQ´��-��3URG��,QQRYDWLRQ�0DQDJHPHQW� 9RO������������V�������������
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|QHPOL� IDUNOÕOÕNODU� WDúÕGÕ÷Õ� J|U�OPHNWHGLU�� %XQD� J|UH� Y�FXGXQ� VD÷� \DQÕQÕ�NRQWURO�HGHQ�VRO�\DUÕ�N�UH�RNXPD�\D]PD��NRQXúPD��LVLPOHUL�KDIÕ]D\D�DOPD�YH�ROD\ODUÕ� KDWÕUODPD� JLEL� V|]HO� \HWNLQOLNOHUL� G�]HQOHUNHQ�� Y�FXGXQ� VRO� \DQÕQÕ�NRQWURO�HGHQ�YH�oDOÕúPD�LONHVL�E�W�QVHOOLN�RODQ�VD÷�\DUÕ�N�UH�LVH�V|]F�NOHUGHQ�]L\DGH�LPDM�YH�KD\DOOHUGHQ�\DUDUODQPDNWDGÕU�� )DUNOÕ�W�UGH�ELOJLOHUL�ELU�E�W�Q�LoHULVLQGH� J|UPH� YH� GH÷HUOHQGLUHELOPH� \HWNLQOL÷LQH� VDKLS� RODQ� EX� N�UH��\DUDWÕFÕOÕN� YH� KD\DO� J�F�Q�Q� GH� DQD� ND\QD÷Õ� NRQXPXQGDGÕU�� %DúWD� U�\DODU�ROPDN��]HUH�LEDGHW�YH�GXDODUÕQ�\DQÕ�VÕUD��ELOLQoVL]�úHNLOGH�ROXúDQ�G�ú�QFHOHU�YH�oRN�NROD\�LIDGH�HGLOHPH\HQ�GX\JXODU��|UW�O��ELOJL�GH�NROD\FD�LIDGH�\D�GD�VHPEROL]H� HGLOHPH\HQ� ELU� ELOJL� W�U�G�U�� GD� VD÷� \DUÕ� N�UHQLQ� ELU�IRQNVL\RQXGXU�� .ÕVDFD�VD÷�\DUÕP�N�UH�\DUDWÕFÕ��VH]JLVHO��GX\JXVDO��LúLWVHO�YH�E�W�QVHO� DOJÕODPDGD� EDVNÕQ� URO� R\QDUNHQ�� VRO� \DUÕ� N�UH� LVH� GDKD� oRN� DNÕOFÕ��DQDOLWLN��LQGLUJH\LFL�YH�V|]HO�LúOHYOHUOH�LOJLOL�ROPDNWDGÕU��

���� 626<2�.h/7h5(/� <$3,1,1� g57h/h� %ø/*ø� 9(�� <$5$7,&,/,.�h=(5ø1'(.ø�(7.ø6ø�
*HQHO� RODUDN� KHU� LQVDQÕQ� ELU� GHU\D� ROGX÷XQX� V|\OHPHN� RODQDNOÕGÕU��+HSLPL]LQ� \ÕOODUFD� KHU� DQ�� KHU� VDDW� EHONL� ELQOHUFH� úH\� G�ú�QG�÷�P�]� DPD�EXQX� LIDGH� HWPHNWH� ]RUODQDELOHFH÷LPL]� oRN� úH\OHU� ROPXúWXU� YH� ROPDNWDGÕU��+HU� ELULPL]� \HWHQHNOHULPL]LQ� \D� GD� IL]LNVHO� RODQDNODUÕPÕ]ÕQ�\DSDPD\DFDNODUÕQÕ� KD\DOOHULPL]OH� EDúDUPÕú� \D� GD� D\DNODUÕPÕ]ÕQ� EL]L�J|W�UPH\HFHNOHUL� \HUOHUH� G�úOHULPL]GH� JLGLS� JHOPLúL]GLU��%L]L� oHUoHYHOH\HQ��VÕQÕUOD\DQ��D\ÕSOD\DQ�\D�GD�NRUNXWDQ�XQVXUODUÕ�EH\QLPL]GH�NÕVD�V�UHOL÷LQH�GH�ROVXQ� \RN� VD\GÕ÷ÕPÕ]� YH� ELU� NH]� GDKD� ROVXQ� K�U� ROPDQÕQ� WDGÕQÕ� GR\DVÕ\D�\DúDGÕ÷ÕPÕ]� DQODU� oRNWXU�� � 2OGXNoD� GXUD÷DQ� YH� VWDWLN� ELU� YDUOÕN� RODQ� LQVDQ�LVNHOHWLQLQ�EDú�NÕVPÕQGD�EXOXQDQ�EX�RUJDQÕQ�KLoELU�FDQOÕ�\D�GD�FDQVÕ]�XQVXUOD�NÕ\DVODQDPD\DFDN� GHUHFHGH� VÕQÕU� WDQÕPD\DQ� KDUHNHWOLOL÷L� YH� V�UDWOLOL÷L�ROGXNoD�úDúÕUWÕFÕGÕU��
$QFDN� ROD÷DQ� ROPD\DQ� EX� GHQOL� KÕ]OÕ� YH� JHQLú� G�ú�QHELOPH�NDSDVLWHVLQH� VDKLS� RODQ� LQVDQÕQ�� \LQH� NHQGLVLQLQ� �U�Q�� RODQ� ELU� QHVQHQLQ�oDOÕúPD�KÕ]ÕQD�YH�úHNOLQH�KD\UDQ�ROPDVÕ�YH�NHQGL�\DUDWÕFÕOÕ÷ÕQÕQ�IDUNÕQD�oR÷X�]DPDQ� YDUDPD\ÕúÕGÕU�� %X� DQODPGD� EXUDGD� VRUXOPDVÕ� JHUHNHQ�� oDOÕúPD�SUHQVLSOHULQL� YH� YHULOHULQL� GR÷UXGDQ� NHQGLVLQLQ� EHOLUOHGL÷L� ELU� ELOJLVD\DU�NDUúÕVÕQGD� KD\UHWH� G�úHQ� LQVDQR÷OXQXQ� KDQJL� VRV\DO� NXUDO� YH� LONHOHU�GR÷UXOWXVXQGD� ELOHUHN� \D� GD� ELOPH\HUHN� NHQGL� \DUDWÕFÕOÕ÷ÕQÕ� NÕVÕWODGÕ÷ÕQÕQ�IDUNÕQGD� ROXS� ROPDGÕ÷ÕGÕU�� <D� GD� ELU� EDúND� GH\LúOH� LQVDQR÷OX� VDKLS� ROGX÷X�\DUDWÕFÕ� SRWDQVL\HOOH� ELUOLNWH�� KDQJL� N�OW�UHO� YH� VRV\DO� XQVXUODUÕQ� EX�SRWDQVL\HOL�EDVNÕ�DOWÕQD�DOGÕ÷ÕQÕ�\D�GD�DWHúOHGL÷LQL�J|UHELOPHNWH�PLGLU"�.ÕVDFD�EXUDGD� LUGHOHQPHVL� JHUHNHQ� DQD� NRQX� VRV\R�N�OW�UHO� \DSÕODUD� \|Q� YHUHQ�

�
� /�OLGH�.(6.(1��³<|QHWLP�%LOLPL� øQVDQ�*�F��6HUPD\HVLQL�7DQÕGÕ��<D� øQVDQ�*�F�Q�Q�(Q�gQHPOL�6HUPD\HVLQL´������8OXVDO�<|QHWLP�2UJDQL]DV\RQ�.RQJUHVL�%LOGLUL�.LWDEÕ� ������0D\ÕV��������V������� +DUU\�$/'(5���������6D÷�%H\LQ�<|QHWLFLVL� .DUL\HU�<D\ÕQFÕOÕN��øVWDQEXO��������V���������� +DUU\�$/'(5��<DUDWÕFÕ�=HND� +D\DW�<D\ÕQFÕOÕN��øVWDQEXO��������V�����������*��025*$1��<|QHWLP�YH�gUJ�W�7HRULOHULQGH�0HWDIRU� 0(66�<D���øVWDQEXO��������V������
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EDVNÕOD\ÕFÕ� YH� WHWLNOH\LFL� XQVXUODU� LOH� EXQODUÕQ� |UW�O�� ELOJL� YH� \DUDWÕFÕOÕN��]HULQGHNL� VRPXW� HWNLOHULGLU�� %X� ED÷ODPGD� EDVNÕOD\ÕFÕ� YH� WHWLNOH\LFL� VRV\R�N�OW�UHO�\DSÕODUD�LOLúNLQ�JHQHO�|]HOOLNOHU�YH�EXQODUÕQ�|UW�O��ELOJL�YH�\DUDWÕFÕOÕN��]HULQGHNL�HWNLOHULQL�úX�úHNLOGH�VÕUDODPDN�RODQDNOÕGÕU��
�����.XUDO�.R\PD�gUQHN�2OPD�
7HWLNOH\LFL� VRV\R�N�OW�UHO� \DSÕODU� VRQ� GHUHFH� VÕQÕUVÕ]� YH� |]J�U�G�ú�QPH� \HWLVLQH� VDKLS� RODQ� LQVDQ� EH\QLQL� GR÷DO� VH\ULQH� EÕUDNÕS�� WRSOXPGD�WDUWÕúÕOPDVÕ� YH� HOHúWLULOPHVL� ROD÷DQ� NDEXO� HGLOHQ� KHU� W�U� JHOHQHN�� DOÕúNDQOÕN��DGHW�\D�GD�LONHOHUL�RQXQ�\DUDWÕFÕOÕ÷Õ�LoLQ�ELU�W�U�UHKEHU�RODUDN�GH÷HUOHQGLULUNHQ��EDVNÕOD\ÕFÕ� VRV\R�N�OW�UHO� \DSÕODU� LVH� LoLQGH� EDUÕQGÕUGÕNODUÕ� JHOHQHN�� DGHW� \D�GD� LONHOHUH�RODQ�NDWÕ� ED÷OÕOÕ÷Õ� LOH� DGHWD� LQVDQ�EH\QLQH�YH�RQXQ�\DUDWÕFÕOÕ÷ÕQD�oR÷X� ]DPDQ� IDUNÕQGD� ROPD\DUDN� ELU� W�U� VÕQÕUODPD� JHWLUPHNWHGLU� �WDEOR� �D���gQFH�DLOH�LoHULVLQGH�GDYUDQÕú�\D�GD�WXWXPODUD�JHWLULOHQ�NÕVÕWODPDODUOD�EDúOD\DQ�EX� oHUoHYH� NHQGLVLQL� RNXO�� Lú\HUL� YH� WRSOXPGDNL� NXUDO� \D� GD� JHOHQHNOHUOH�L\LGHQ� L\L\H� KLVVHWWLUPHNWHGLU�� <DUDWÕFÕOÕ÷ÕQ� YH� |]J�U� G�ú�QPHQLQ� LON� YH� HQ�JHQLú� HYUHVL� RODUDN� NDEXO� HGLOHELOHQ� oRFXNOXN� G|QHPLQGHNL� DLOH� LoL� NXUDOODU�EHONL�GH�LQVDQ�EH\QLQH�\|QHOWLOHQ�LON�DoÕN�ELOJL�JUXEXQX�ROXúWXUPDNWDGÕU��%LU�EDúND� GH\LúOH� EX]GD÷ÕQÕQ� VX� �VW�QGH� NDODQ� NÕVPÕQD� \|QHOLN� \DSÕODQ� LON�\DWÕUÕPODU� DQODPÕQD� JHOPHNWHGLU�� $QFDN� oHúLWOL� VHEHSOHUOH� YH� KDWWD� oR÷X�]DPDQ� oRFX÷XQ� \DUDUÕ� J|]HWLOHUHN� NRQXODQ� EX� NXUDO� \D� GD� LONHOHULQ� QH�ROGX÷XQGDQ� oRN�� EXQXQ� oRFXN� WDUDIÕQGDQ� QH� úHNLOGH� DOJÕODQGÕ÷Õ� EHOLUOH\LFL�RODELOPHNWHGLU��%X�W�U�DoÕN�ELOJLOHU�oRFXN�WDUDIÕQGDQ�ELU�NRQWURO�DUDFÕ�RODUDN�DOJÕODQPDVÕ� KDOLQGH� |UW�O�� ELOJL� YH� \DUDWÕFÕOÕ÷Õ� EDVNÕOD\DQ�� UHKEHU� RODUDN�DOJÕODQPDVÕ�KDOLQGH�LVH�|UW�O��ELOJL�YH�\DUDWÕFÕOÕ÷Õ�WHWLNOH\HQ�\D�GD�HQ�D]ÕQGDQ�ROXPVX]�HWNLVL�ROPD\DQ�ELU�XQVXU�RODUDN�|Q�SODQD�oÕNPDNWDGÕU���
dRFXNODU� YH� \HWLúNLQOHU� �]HULQGH� \DSÕODQ� GHQH\OHU� GH� ELUH\OHULQ�NHQGLOHULQH� V|\OHQHQ� \D� GD� DQODWÕODQODUÕ� ELU�P�GDKDOH� \D� GD� NRQWURO� XQVXUX�ROPDNWDQ� |WH�� \DUDUOÕ� ELU� ELOJL� RODUDN� DOJÕODPDODUÕ� KDOLQGH� \DUDWÕFÕOÕN�G�]H\OHULQLQ� DUWWÕ÷ÕQÕ� J|VWHUPHNWHGLU���� 'ROD\ÕVÕ\OD� WHWLNOH\LFL� N�OW�UHO�\DSÕODUGD�GD�ELOJLOHU�ELUH\OHUH�ELU�NRQWURO�\D�GD�P�GDKDOH�DUDFÕ�RODUDN�GH÷LO�ELU� UHKEHU�� ELU� PRGHO� RODUDN� VXQXOPD\D� oDOÕúÕOPDNWDGÕU�� %XUDGD� DPDo�V|\OHQHQ�\D�GD�LIDGH�HGLOHQGHQ�oRN�H\OHPOHUOH��ELU�EDúND�GH\LúOH�GDYUDQÕúODUOD�LVWHQHQ�ELOJLOHULQ�YHULOPH\H�YH�|UQHN�PRGHO�ROXúWXUXOPD\D�oDOÕúÕOPDVÕGÕU��%LU�EDúND�DQODPGD�ELUH\H�|]J�U�LUDGHVL�YH�\DUDWÕFÕOÕ÷Õ�NÕVÕWODQPDNVÕ]ÕQ��GR÷UX\X�J|UHELOPH�YH�VHoHELOPH�VHUEHVWOL÷L�WDQÕQPDNWDGÕU��.ÕVDFD�LONH��NXUDO��JHOHQHN�\D� GD� V|]OHUOH� ELUH\L� EDVNÕ� DOWÕQD� DOPDN�\HULQH�� JHQHOGH� |UQHN�GDYUDQÕúODUOD�HWNLOL�YH�NDOÕFÕ�VRQXoODU�DOPD�\ROXQD�JLGLOPHNWHGLU��
7HWLNOH\LFL� VRV\R�N�OW�UHO� \DSÕODUÕQ� EX� |]HOOL÷L� |UW�O�� ELOJLQLQ� XVWD�oÕUDN� LOLúNLVL\OH� GH� |UW�úPHNWHGLU���� øIDGH� YH� VHPEROL]H� HGLOPHVLQGHNL�J�oO�÷�Q� \DQÕ� VÕUD�� X]XQ� \ÕOODUD� GD\DOÕ� ELU� SLúPH� YH� ROJXQODúPD� V�UHFLQLQ��U�Q��RODQ�|UW�O��ELOJL�EX�DQODPGD�NHQGLQH�|UQHN�ELU�PRGHO��|UQHN�ELU�XVWD�

�
��� +DUU\�$/'(5��<DUDWÕFÕ�=HND� +D\DW�<D\ÕQFÕOÕN��øVWDQEXO��������V��������������� 5R\� /8%,7�� ³7DFLW� .QRZOHGJH� DQG� .QRZOHGJH� 0DQDJHPHQW�� 7KH� .H\V� WR� 6XVWDLQDEOH�&RPSHWLWLYH�$GYDQWDJH´��2UJDQL]DWLRQDO�'\QDPLFV� 9RO������1R�����������V�����������
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DUDPDNWDGÕU�� %LU� EDNÕU� \D� GD� oLQL� XVWDOÕ÷ÕQÕQ� V|]HO� \D� GD� DQDOLWLN� ELU�ND\QD÷ÕQÕQ�ROPDPDVÕ��ELUH\L�EX�LúLQ�|]HOOLN�YH�LQFHOLNOHULQL�XVWDQÕQ�GDYUDQÕú�YH� H\OHPOHULQGH� VRPXWODúWÕUPD\D�� NHúIHWPH\H� \|QHOWPHNWHGLU�� %XQXQ� GD�X]XQ�V�UHOL�ELU�GHQH\LP�YH�VDEÕU�JHUHNWLUGL÷L�DoÕNWÕU��1H�YDU�NL�NRQX�LVWHU�ELU�EDNÕU� \D� GD� oLQL� XVWDOÕ÷Õ�� LVWHUVH� ELU� PDUDQJR]OXN� \D� GD� P�KHQGLVOLN� ROD\Õ�ROVXQ� KHU� DODQGD� DQODWÕODQ� \D� GD� YHULOHQ� W�P�ELOJLOHULQ� ELU� LONH�� NXUDO� \D� GD�NRQWURO� DUDFÕQGDQ� |WH� ELU� UHKEHU� RODUDN� DOJÕODWÕODELOPHVL� YH� DOJÕODQPDVÕ�\DUDWÕFÕOÕ÷ÕQ�YH�\DUDWÕFÕ�ELUH\OHULQ�GR÷XúX�DoÕVÕQGDQ�NDoÕQÕOPD]GÕU��
�����%LOJL\L�.RQWURO�$UDFÕ��.HúLI�$UDFÕ�2ODUDN�*|UPH�
%DVNÕOD\ÕFÕ� VRV\R�N�OW�UHO� \DSÕODUÕQ� ELU� GL÷HU� |]HOOL÷L� KHU� DODQGD�ELUH\H�VRPXW��DoÕN�ELOJL�W�U�\OH�KLWDS�HWPHVL�YH�\LQH�oÕNWÕODUÕQÕ�ELUH\GHQ�D\QÕ�úHNLOGH�YH�D\QÕ�oHUoHYH�LoHULVLQGH�EHNOHPHVLGLU��%LU�EDúND�DQODPGD�ELUH\GHQ�VDGHFH�YHULOHQOHUL�LVWHPHVLGLU��WDEOR��E����
7DEOR�����gUW�O��%LOJL� LOH� øOLúNLOHQGLULOPLú�%DVNÕOD\ÕFÕ� YH�7HWLNOH\LFL�� 6RV\R�.�OW�UHO�<DSÕ�g]HOOLNOHUL�

� gUW�O��%LOJL�g]HOOL÷L %DVNÕOD\ÕFÕ�6RV\R�.�OW�UHO�<DSÕ�g]HOOL÷L��
7HWLNOH\LFL�6RV\R�.�OW�UHO�<DSÕ�g]HOOL÷L�

�D�
8VWD�oÕUDN�LOLúNLVL\OH�\D\ÕOPD� %LU�UHKEHULQ�|QGHUOL÷LQGH�VDEÕU�YH�GHQH\LPOH�ND]DQÕOPD�YH�D\QÕ�úHNLOGH�\D\ÕOPD��

.XUDO�.R\PD��KHU�W�U�LONH��NXUDO��JHOHQHN�\D�GD�DGHWOHUL�ELUH\�YH�WRSOXP�LoLQ��\DUDUOÕ�YH�]RUXQOX�XQVXUODU�RODUDN�GH÷HUOHQGLUPH�YH�LOHWPH�DQFDN�]DPDQ�]DPDQ�W�P�EX�XQVXUODUÕ�\LQH�ELUH\�YH�WRSOXP�\DUDUÕ�DGÕQD�LKODO�HWPH�\D�GD�NXOODQPD�H÷LOLPL���
�

5HKEHUOLN��gUQHN�2OPD��+HU�W�U�LONH��NXUDO��JHOHQHN�\D�GD�DGHWOHUL�ELUH\VHO�\DUDWÕFÕOÕN�LoLQ�UHKEHU�RODUDN�GH÷HUOHQGLUPH�YH�\LQH�EX�DQOD\Õú�HNVHQLQGH�W�P�ELUH\H�YH�WRSOXPD�|UQHN�RODELOPH�H÷LOLPL��
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gUW�O��%LOJL�g]HOOL÷L %DVNÕOD\ÕFÕ�6RV\R�.�OW�UHO�<DSÕ�g]HOOL÷L��
7HWLNOH\LFL�6RV\R�.�OW�UHO�<DSÕ�g]HOOL÷L�

�E�
<HQLOLN�YH�UHNDEHW�DYDQWDMÕQD�WHPHO�
ROXúWXUPD� %LUH\VHO�VH]JL��G�ú�Q�ú�YH�NHúLI�J�F�Q�Q�ND\QD÷Õ�ROPD��

%LOJL\L�*HQHO�%LU�.RQWURO�$UDFÕ�2ODUDN�
*|UPH�YH�'H÷HUOHQGLUPH��$oÕN�ELOJL\L�KHU�W�U�Lú��H\OHP�\D�GD�GDYUDQÕúÕQ�PXWODN�NRQWURO�DUDFÕ�RODUDN�GH÷HUOHQGLUPH��øo�YH�GÕú�oHYUH\H�LOLúNLQ�W�P�XQVXUODUÕ��GH÷LúPH]�YH�YD]JHoLOPH]�RODUDN�NDEXO�HGLOHQ�EX�ELOJLOHU�HNVHQLQGH�GH÷HUOHQGLUPH�YH�\RUXPODPD�H÷LOLPL���

%LOJL\L�*HOLúLP�YH�<DUDWÕFÕOÕ÷ÕQ�7HPHO�
$UDFÕ�2ODUDN�*|UPH�YH�'H÷HUOHQGLUPH��%LOJL\L�\DUDWÕFÕOÕ÷ÕQ�YH�JHOLúLPLQ��UHKEHUL�RODUDN�GH÷HUOHQGLUPH��$oÕN��VRPXW��ELOJL\L�ELUH\LQ�Lo�G�Q\DVÕQGDNL�SRWDQVL\HOL���|UW�O��ELOJL��DWHúOH\HFHN�ELU�NÕYÕOFÕP�RODUDN�J|UHELOPH�YH�R�úHNLOGH�NXOODQDELOPH�H÷LOLPL��

�F�
)DDOL\HW�PHUNH]OLOLN�1H\L�GH÷LO��QDVÕOÕ�ELOPH��7HFU�EHGHQ�GR÷DQ�J�o�ROPD��

%�URNUDVL��%HOLUOHQHQ�LONH��NXUDO��\|QHUJH�\D�GD�WDOLPDWODU�oHUoHYHVLQGH�VDGHFH�YHULOHQL�LVWHPH�\D�GD�LVWHQLOHQL�\DSPD�H÷LOLPL��

2WRQRPL��%LUH\VHO�GHQH\LP�YH�X\JXODPDODUD�VHUEHVWOLN�YH�HVQHNOLN�WDQÕ\DUDN�GDKD�\�NVHN�ELU�\DUDWÕFÕOÕN�G�]H\LQH�RUWDP�YH�]HPLQ�KD]ÕUODPD�H÷LOLPL��

�G�
.XOODQÕPÕQÕQ�REMHNWLI�WHVW�YH�NRQWUROOHUH�
RODQDN�VD÷ODPDVÕ��.XOODQÕPÕ\OD�RUWD\D�oÕNDQ�VRQXoODUÕQ�IDUNOÕ�NULWHUOHU�HNVHQLQGH�GH÷HUOHQGLULOHELOLU�YH�NÕ\DVODQDELOLU�ROPDVÕ�

6WDQGDUGÕ�7XWWXUPD��<D]ÕOÕ�\D�GD�V|]O��LONH��SURVHG�U�\D�GD�WDOLPDWODU�GR÷UXOWXVXQGD�ROPDVÕ�JHUHNHQL��WXWWXUDELOPH�YH�EDúDUÕ\Õ�EX�XQVXUODU�oHUoHYHVLQGH�|OoPH��GH÷HUOHQGLUPH�YH�|G�OOHQGLUPH�H÷LOLPL��

6�UHNOL�'DKD�ø\L\H�8ODúPD��+HU�W�U�\D]ÕOÕ�\D�GD�V|]O��YHUL\L�KHU�]DPDQ�GDKD�L\L\H�ÕúÕN�WXWDQ�ELU�DUDo�RODUDN�J|UPH�YH�EDúDUÕ\Õ�GD�EX�DQOD\Õú�oHUoHYHVLQGH�|OoPH��GH÷HUOHQGLUPH�YH�|G�OOHQGLUPH�H÷LOLPL���
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� gUW�O��%LOJL�g]HOOL÷L %DVNÕOD\ÕFÕ�6RV\R�.�OW�UHO�<DSÕ�g]HOOL÷L��
7HWLNOH\LFL�6RV\R�.�OW�UHO�<DSÕ�g]HOOL÷L�

�H�
5DNLSOHUFH�J|U�OHELOPH�YH�WDNOLW�HGLOPH�J�oO�÷��hU�Q�KL]PHWOHULQ�WHUVLQH�WDNOLW�YH�WUDQVIHULQLQ�oRN�]RU�ROXúX��

7UDQVIHU�7DNOLW��0HYFXW�LONH��NXUDO�\D�GD�JHOHQHNOHU�oHUoHYHVLQGH�RODJHOHQOHUOH�\HQL�ELU�E�W�Q�ROXúWXUPD\D�oDOÕúPD�\D�GD�YDU�RODQÕ�JHOLúWLUHELOPH�H÷LOLPL��

g]J�QO�N��7�P�LONH��NXUDO�\D�GD�JHOHQHNOHUL�RODELOGL÷LQFH�VRUJXODPD�YH�RODJHOHQOHULQ�UHKEHUOL÷L�ÕúÕ÷ÕQGD�JHOHFHNWH�ROPDVÕ�JHUHNHQL�NHúIHGHELOPH�H÷LOLPL��

�I�
%LUH\�PHUNH]OLOLN��%LUH\H�|]J��RODUDN�ELUH\LQ�ELOJL�YH�EHFHUL�W|US�V�QGH�úHNLOOHQPH��

7RSOXPX�gQH�dÕNDUPD��7RSOXP�EHNOHQWLOHULQLQ�ELUH\VHO�EHNOHQWL�YH�WDOHSOHULQ�|Q�QH�oÕNPDVÕ��%LUH\VHO�oÕNDU�\D�GD�LVWHNOHULQ�WRSOXPVDO�LONH��NXUDO�\D�GD�JHOHQHNOHU�NDUúÕVÕQGD�NROD\FD�HUWHOHQHELOPHVL�\D�GD�WDPDPHQ�EDVWÕUÕODELOPHVL��

%LUH\L�gQH�dÕNDUPD��%LUH\LQ�YDUOÕ÷ÕQD��WHUFLK�VHoHQH÷LQH�YH�\DUDWÕFÕOÕ÷ÕQD�GX\XODQ�VD\JÕ��KRúJ|U��YH�J�YHQ�RUWDPÕ��%LUH\VHO�oÕNDU�YH�LVWHNOHULQ�WRSOXP�WDUDIÕQGDQ�NROD\FD�RQD\�YH�GHVWHN�J|UPHVL���

�J�
øIDGH�HGLOPH�J�oO�÷��$QODWÕP�YH�GÕúDYXUXPXQGD�\DúDQDQ�J�oO�N��GLOELOLP�NXUDOODUÕQD�\D�GD�PDWHPDWLNVHO�LIDGHOHUH�\DQVÕWÕODPDPD���

5DSRUODPD��7HN�<|QO�O�N��7�P�H\OHP�YH�GDYUDQÕúODUÕ�ND÷ÕW��]HULQGH�YH�JHQHO�RODUDN�VRQXoODUÕ�\|Q�\OH�GH÷HUOHQGLUPH�H÷LOLPL���

(WNLOHúLP��dRN�<|QO�O�N�(\OHP�YH�GDYUDQÕúODUÕ�D\QÕ�RUWDPGD�IL]LNVHO�YH�SVLNRORMLN�WHSNLOHUL�J|UHUHN�VRQXoODUÕ�YH�|]HOOLNOH�GH�QHGHQOHUL�\|Q�\OH�GH÷HUOHQGLUPH�H÷LOLPL��
%DVNÕOD\ÕFÕ� VRV\R�N�OW�UHO� \DSÕODUÕQ� EX� |]HOOL÷L� NHQGLQL� |]HOOLNOH�H÷LWLP�NXUXPODUÕ�YH�H÷LWLP�IDDOL\HWOHULQGH�GDKD�QHW�RODUDN�KLVVHWWLUPHNWHGLU��%X� DLOH� LoHULVLQGH� EDúOD\DQ� LONH�� NXUDO� YH� JHOHQHN� PXKDID]DNDUOÕ÷ÕQÕQ� RNXO�V�UHFLQGH� GH� D\QÕ� úHNLOGH� GHYDP� HWWL÷L� DQODPÕQD� JHOPHNWHGLU�� 'ROD\ÕVÕ\OD�RNXO�VÕUDODUÕQGD�YHULOHQ�ELOJLOHU�JHQHOGH�PXWODN�GR÷UXODU�RODUDN�NDEXO�HGLOLS��\LQH� EX� úHNLO� YH� DQOD\Õú� LoHULVLQGH� ELUH\OHUH� VXQXOXUNHQ�� EDúDUÕ� \D� GD�EDúDUÕVÕ]OÕ÷ÕQ�J|VWHUJHVLQL�GH�YHULOHQ�ELOJLOHULQ�QH�GHUHFH�D\QÕ�NDOÕS�\D�GD�D\QÕ�oHUoHYH�LoHULVLQGH�G|Q�S�G|QPHGL÷L�ROXúWXUPDNWDGÕU��
%LUH\OHUL�VDGHFH�YHULOHQ�ELOJLOHUOH�G�ú�QPH\H�YH�YHULOHQOHU�LoHULVLQGH�KDUHNHW�HWPH\H�\|QHOWHQ�YH�KDWWD�]RUOD\DQ�EX�NXUDOFÕOÕN�YH�úHNLOFLOLN�ELUH\OHUL�DGHWD� ELU� DoÕN� ELOJL� ERPEDUGÕPDQÕQD� WXWPDNWDGÕU��9HULOHQ� W�P�ELOJLOHULQ� ELU�UHKEHU� \D� GD� \DUDUOÕ� XQVXUGDQ� |WH� ELU� NXUDO� \D� GD� NRQWURO� DUDFÕ� RODUDN�
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DOJÕODWÕOPDVÕ� \D� GD� DOJÕODQPDVÕQD� QHGHQ� RODQ� EX� \DSÕ� VRQ� GHUHFH� H]EHUFL��|UW�O�� ELOJL� SRWDQVL\HOL� YH� GROD\ÕVÕ\OD� GD� \DUDWÕFÕOÕ÷Õ� EDVWÕUÕOPÕú� ELU� WRSOXP�\DUDWPDNWDGÕU�� %X� VRV\R�N�OW�UHO� \DSÕ� LoHULVLQGH� ELU�PDWHPDWLN� WHRUHPL�� ELU�IL]LN�IRUP�O��\D�GD�ELU�GLOELOLP�NXUDOÕ�\HQL�DoÕOÕPODUD�YH�\HQL�XIXNODUD�RODQDN�VD÷OD\DFDN� UHKEHUOHUGHQ� |WH� NÕVD� YDGHGHNL� ELUH\VHO� EDúDUÕ\Õ� JHWLUHFHN� �GHUV�JHoPH�� RNXO� ELWLUPH� YE�� VLKLUOL� LONHOHU� \D� GD� ]RUXQOX� úLIUHOHU� RODUDN�GH÷HUOHQGLULOPHNWHGLU�� <DUDWÕFÕOÕ÷ÕQ� WHPHOL� RODUDN� VD\ÕODELOHFHN� H÷LWLP�ELULPOHULQLQ�\|QHWLP� IHOVHIHVLQH�YH�GHUV� LoHULNOHULQLQ�PXWODN�GH÷LúPH]OL÷LQH�NDGDU� VLQHQ� EX� NXUDOFÕOÕN�� ELU� \DQGD� DoÕN� ELOJL\L� YHUPHNOH� GL÷HU� \DQGD� GD�NHQGLVLQH�YHULOHQ�EX�ELOJLOHUL�HQ� L\L� úHNLOGH� WHNUDUODPDNOD�J|UHYOHULQL�\HULQH�JHWLUPLú�VD\ÕODQ�EDúDUÕOÕ�ELUH\OHUOH�GROX�ELU�WRSOXP�\DUDWPDNWDGÕU���
1H�YDU�NL�EX�VRV\R�N�OW�UHO�\DSÕODUD�\HQLOLN�YH�\DUDWÕFÕN�ED÷ODPÕQGD�RUWD\D�NRQDQ�VRPXW�XQVXUODU�DoÕVÕQGDQ�EDNÕOGÕ÷ÕQGD�GXUXPXQ�SHN�GH�Lo�DoÕFÕ�ROGX÷X� V|\OHQHPHPHNWHGLU�� .ÕVDFD� DoÕN� ELOJL� ERPEDUGÕPDQÕ� YH� EX� H]EHUFL�DQOD\Õú� |UW�O�� ELOJL\L� YH� \DUDWÕFÕOÕN� SRWDQVL\HOLQH� ROXPVX]� úHNLOGH�\DQVÕPDNWDGÕU��dRFXNODU��]HULQGH�\DSÕODQ�GHQH\VHO�DUDúWÕUPDODU�GD�]DWHQ�oRN�ID]OD� ELOJLQLQ� \DUDWÕFÕOÕ÷Õ� NÕVÕWOD\DELOHFH÷LQL� RUWD\D� NR\PDNWDGÕU�� gUQH÷LQ�V|]O��� \D]ÕOÕ�PHWLQ� YH� YLGHR� DUDFÕOÕ÷Õ� LOH� oRFXNODUD� ELU� ELWLú� HNOHPHOHUL� LoLQ�YHULOHQ� HNVLN� KLND\H� ELOJLOHUL� GHQH\LQGH�� YLGHRQXQ� GL÷HUOHULQH� RUDQOD�\DUDWÕFÕOÕ÷Õ� HQ� D]� WHWLNOH\HQ� LOHWLúLP� DUDFÕ� ROGX÷X� J|U�OP�úW�U�� g\OH�J|U�QPHNWHGLU� NL� WHOHYL]\RQ� YH� YLGHR� oRN� VRPXWWXU� YH� oRN� ID]OD� GX\XVDO�D\UÕQWÕ� LoHUPHNWHGLU��+DOEXNL�\DUDWÕFÕOÕN�ELOJL�ERúOXNODUÕQÕ�GROGXUPD\Õ� LoHULU��*HUoHN� G�Q\DGD� EL]H� ELUNDo� GDNLNDOÕN� KD]ÕU� ELOJL� VXQXOPD]�� WDP� RODUDN�LoVHOOHúWLULOHPH\HFHN� NDGDU� NDSVDPOÕ� RODQ� oRNOX�GX\XVDO� X\DUDQODUOD�oHYULOL\L]GLU�� øQVDQÕQ� NHQGLQH� |]J�� EHFHULVL�� EX� ELOJL\L� GHQHPHN� YH� YDURODQ�GHQH\LPOHU� YHULWDEDQÕ\OD� X\XPOX� ELU� úHNLOGH� ELOJLGHQ� DQODP� oÕNDUPDNWÕU��'R÷DO�\DUDWÕFÕOÕN�EX��o�ER\XWOX��oRNOX�GX\XVDO�G�Q\DGD�JHUoHNOHúLU�YH�EX�GD�GHQH\OHUGH� GHQHNOHULQ� GDKD� D]� ELOJL\OH� GDKD� \DUDWÕFÕ� ROPD� H÷LOLPLQL�DoÕNOD\DELOLU�����
%X�DoÕNODPDODU�WDEL�NL�H÷LWLPGH�YH�GL÷HU�W�P�DODQODUGD�ELUH\OHUH�DoÕN�ELOJLQLQ� YHULOPHPHVL� JHUHNWL÷L� DQODPÕQD� JHOPHPHNWHGLU�� %XUDGD�YXUJXODQPDN�LVWHQHQ�DoÕN�ELOJLQLQ�ELUH\OHUH�QH�úHNLOGH�YHULOGL÷L�YH�EXQXQ�GD�NDUúÕ� WDUDIoD� QDVÕO� DOJÕODQGÕ÷Õ� JHUoH÷LGLU�� 'ROD\ÕVÕ\OD� EXUDGD� DOWÕ� oL]LOPHN�LVWHQHQ�QRNWD�� DoÕN�ELOJLQLQ�ELUH\OHUH�|UW�O��ELOJL\L� EDVNÕOD\DQ�GH÷LO�� WHUVLQH�\HQL� DoÕN� ELOJLOHULQ� GR÷XP� YH� \DúDP� ND\QD÷Õ� RODQ� |UW�O�� ELOJL� GHU\DVÕQÕ�DWHúOH\HQ�ELU�NÕYÕOFÕP��ELU�UHKEHU�RODUDN�VXQXODELOPHVLQLQ�JHUH÷L�YH�|QHPLGLU���
������%�URNUDVL�2WRQRPL��
7HWLNOH\LFL� VRV\R�N�OW�UHO� \DSÕODUÕQ� ELU� EDúND� |QHPOL� |]HOOL÷L� GH�ELUH\OHUH�WDQÕPÕú�ROGX÷X�KRúJ|U���\D�GD�ELU�EDúND�GH\LúOH�ELUH\VHO�X\JXODPD�YH�GHQH\LPOHUH�VXQXODQ�IÕUVDW�\D�GD�RODQDNODUGÕU��.DOÕFÕ�YH�HWNLQ�|÷UHQPHQLQ�DQFDN�\DSDUDN�YH�GHQH\HUHN�RODQDNOÕ�ROGX÷XQXQ�IDUNÕQGD�ROXQPDVÕ�ELUH\OHUH�WDQÕQDQ� X\JXODPD� YH� GHQH\LP� VHUEHVWOL÷L� LOH� GH� \�NVHN� ELU� \DUDWÕFÕOÕN��

��� +DUU\�$/'(5��<DUDWÕFÕ�=HND� +D\DW�<D\ÕQFÕOÕN��øVWDQEXO��������V��������
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G�]H\LQLQ� ROXúXPXQD� ]HPLQ� KD]ÕUODPDNWDGÕU�� øONH�� NXUDO�� \|QHUJH� \D� GD�WDOLPDWODUÕQ�DVOD�GH÷LúPH]�XQVXUODU�ROPDNWDQ�|WH�ELU�UHKEHU�RODUDN�DOJÕODQGÕ÷Õ�EX� VRV\R�N�OW�UHO� \DSÕODUGD� ELUH\OHUH� WDQÕQDQ� HVQHNOLN� YH� RWRQRPL�� EDúWD� Lú�ROPDN��]HUH�KHU�DODQGD�\DUDWÕFÕOÕ÷ÕQ�DWHúOH\LFL�XQVXUX�ROPDNWDGÕU���
%DVNÕOD\ÕFÕ� VRV\R�N�OW�UHO� \DSÕODUD� JHoLOGL÷LQGH� LVH� EHQ]HU� NXUDO��LONH�� \|QHUJH� \D� GD� WDOLPDWODUÕQ� NRQXOXú�� \RUXPODPD� YH� X\JXODQÕúÕQGD�DOJÕODPD� YH� DQOD\Õú� IDUNOÕOÕNODUÕQÕQ� ROGX÷X� J|U�OPHNWHGLU�� %LUH\VHO� \D� GD�NXUXPVDO� KHGHIOHULQ� EX� NXUDO� \D� GD� \|QHWPHOLNOHU� GDKLOLQGH�JHUoHNOHúWLULOHELOHFH÷L�� D\QÕ� úHNLOGH� VRUXPOXOXN�YH�EDúDUÕ� SHUIRUPDQVÕQÕQ�GD�\LQH� EX� NXUDO� \D� GD� \|QHWPHOLNOHUH� ED÷OÕ� NDOPDNOD� P�PN�Q� RODELOHFH÷LQH�RODQ� LQDQÕú�� DQOD\Õú� YH� DOÕúNDQOÕNODU�� EDVNÕOD\ÕFÕ� VRV\R�N�OW�UHO� \DSÕODUGD�NHQGLVLQL�E�URNUDVL�RODUDN�J|VWHUPHNWHGLU��WDEOR��F����
%HOLUOL� VÕQÕUODU� LoHULVLQGH� NDOPD� YH� VDGHFH� YHULOHQL� \D� GD� LVWHQLOHQL�\DSPD� úHNOLQGH� NDEXO� J|UHQ� EX� DQOD\Õú� |UJ�WOHUGH� RWRQRPLQLQ� ROPD\ÕúÕ��ELUH\OHUGH� |]J�YHQLQ� YH� EXQD� ED÷OÕ� RODUDN� GD� \DUDWÕFÕOÕ÷ÕQ� \LWLULOPHVL�DQODPÕQD�JHOPHNWHGLU��.RQWURO�DOJÕVÕQÕQ��ED÷ÕPVÕ]OÕ÷Õ�\LWLUPH�\D�GD�VHoHQHN�ND\EÕQÕQ� \DUDWÕFÕOÕ÷Õ� HQJHOOHGL÷L� \D� GD� D]DOWWÕ÷Õ� oRN� oHúLWOL� DUDúWÕUPD� \D� GD�GHQH\OHUOH� LVSDWODQPÕú� ELU� JHUoHNWLU�� gUQH÷LQ�� \D÷OÕ� ER\D� UHVPL� \DSDQ�oRFXNODUD� G�]HQOL� ROPDN� ]RUXQGD� �NXUDO� RODUDN�� ROGXNODUÕ� V|\OHQGL÷LQGH�\DUDWÕFÕOÕNODUÕQÕQ�G�úW�÷���G�]HQOL�ROPDODUÕQÕQ�NHQGLOHUL�YH�GL÷HU�oRFXNODU�LoLQ�\DUDUOÕ� �WDYVL\H� RODUDN�� RODFD÷Õ� V|\OHQGL÷LQGH� LVH� \DUDWÕFÕOÕNODUÕQÕQ�HWNLOHQPHGL÷L�J|U�OP�úW�U���
g\OH�NL�NXUDO��NÕVÕWODPD�\D�GD�P�GDKDOHQLQ�|WHVLQGH�ELU�|G�O�Q�ELOH�NRQWURO� RODUDN� DOJÕODQGÕ÷Õ� \HUGH� \DUDWÕFÕOÕ÷ÕQ� G�úW�÷��� EXQXQ� WHUVLQH� ELOJL�RODUDN� DOJÕODQPDVÕ� KDOLQGH� LVH� \DUDWÕFÕOÕ÷ÕQ� HWNLOHQPHGL÷L� \D� GD� DUWWÕ÷Õ�J|]OHPOHQHELOPHNWHGLU���� 6RQXo� RODUDN� \DUDWÕFÕOÕ÷ÕQ� E�URNUDVL\OH� SHN� Lo� LoH�\DúDPD\DFD÷Õ� EX� DQODPGD� JHQLú� ELU� HVQHNOLN� YH� GHQH\LP� VHUEHVWOL÷L�JHUHNWLUHFH÷L�DoÕNWÕU��g]HOOLNOH�|UW�O��ELOJLQLQ�GHQH\LPH�GD\DOÕ�ELU�ELOJL� W�U��ROGX÷X� J|]� |Q�QH� DOÕQGÕ÷ÕQGD� EXQXQ� oRN� GDKD� E�\�N� ELU� DQODP� YH� |QHP�WDúÕGÕ÷Õ�NROD\OÕNOD�V|\OHQHELOLU����1DVÕO�NL�RNX\DUDN�\D�GD�GLQOH\HUHN�ELU�oLQL�\D� GD� PDUDQJR]� XVWDVÕQÕQ� ELOJL� \D� GD� EHFHULVLQL� ND]DQPÕú� ELULQH� UDVWODPDN�RODQDNOÕ�GH÷LO� LVH��|UW�O��ELOJLQLQ�ND]DQÕPÕ�YH�SD\ODúÕPÕ� LoLQ�GH�DNWLI�H\OHP�PHUNH]OHULQGH� EXOXQPDN� NDoÕQÕOPD]GÕU���� 'HQH\LP� |UW�O�� ELOJLQLQ�X\JXODPD\OD�NHVLúLP�YH�GR÷XP�QRNWDVÕGÕU��EX�|]HOOL÷LQGHQ�GROD\ÕGÕU�NL�|UW�O��

�
��� +DUU\�$/'(5��<DUDWÕFÕ�=HND� +D\DW�<D\ÕQFÕOÕN��øVWDQEXO��������V��������������� .DM�.26.,1(1�DQG�+DQQX�9$1+$5$17$��³7KH�5ROH�RI�7DFLW�.QRZOHGJH�,Q�,QQRYDWLRQ�3URFHVV�RI�6PDOO�7HFKQRORJ\�&RPSDQLHV´��,QW��-��3URGXFWLRQ�(FRQRPLFV� 9RO������������V����������.DM�.26.,1(1�� �³7DFLW�.QRZOHGJH�DV�D�3URPRWHU�RI�3URMHFW�6XFFHVV´��(XURSHDQ�-RXUQDO�RI�3XUFKDVLQJ�$QG�6XSSO\�0DQDJHPHQW� 9RO�����������V�� �����2OLYLHU�%2,5$/��³7DFLW�.QRZOHGJH�DQG�(QYLURQPHQWDO�0DQDJHPHQW´��/RQJ�5DQJH�3ODQQLQJ� 9RO������������V�������������3DWULFN�'$:621��³,Q�$W�7KH�'HHS�(QG��&RQGXFWLQJ�3URFHVVXDO�5HVHDUFK�2Q�2UJDQLVDWLRQDO�&KDQJH´��6FDQGLQDYLDQ�-RXUQDO�0DQDJHPHQW� 9RO������1R�����������V��������������� ,NXMLUR�121$.$��5\RNR�72<$0$�DQG�1RERUX�.2112��³6(&,��%D�DQG�/HDGHUVKLS��$�8QLILHG�0RGHO�RI�'\QDPLF�.QRZOHGJH�&UHDWLRQ´��/RQJ�5DQJH�3ODQQLQJ� 9RO������������V�������������
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ELOJL\H� ³WHFU�EHGHQ� GR÷DQ� J�o´� GH� GHQLOPHNWHGLU��� %X� ED÷ODPGD� ³QH´\L�GH÷LO� ³QDVÕO´Õ� �NQRZLQJ�KRZ�� ELOPH�� RODUDN� LIDGH� HGLOHQ� |UW�O�� ELOJL� EDúWD�\DUDWÕFÕOÕN�ROPDN��]HUH� HVQHNOLN��RWRQRPL�� SHUVRQHO�J�oOHQGLUPH�� Lú� EDúÕQGD�H÷LWLP� YH� Lú� URWDV\RQX� JLEL� |QHPOL� LúOHWPHFLOLN� YH� \|QHWLP� NDYUDPODUÕ\OD�NHVLúPHNWHGLU��
�����6WDQGDUGÕ�7XWWXUPD�6�UHNOL�'DKD�ø\L\L�$UDPD�
%DVNÕOD\ÕFÕ� VRV\R�N�OW�UHO� \DSÕODUGD� VWDQGDUWODUÕ� WXWWXUDELOPHQLQ��WHWLNOH\LFL� VRV\R�N�OW�UHO� \DSÕODUGD� LVH� KHU� ]DPDQ� GDKD� L\L\L� � YH� GDKD�P�NHPPHOL� \DNDOD\DELOPHQLQ� DUD\ÕúÕ� YH� oDEDVÕ� KDNLPGLU� �WDEOR� �G��� %LU�WDUDIWD� DPDo� NRQXPXQGD� RODQ� VWDQGDUWODU�� GL÷HU� WDUDIWD� GDKD� L\L\H�XODúDELOPHQLQ�DUDFÕ� URO�QGHGLU�� øú�\D�GD� IDDOL\HW� V�UHoOHULQH� LOLúNLQ�\D]ÕOÕ�\D�GD� V|]O�� LONH�� SURVHG�U� \D� GD� WDOLPDWODU��� E�W�Q�� RODQ� VWDQGDUWODU� GR÷UXGDQ�DoÕN� ELOJL\L� LúDUHW� HGHUNHQ�� V�UHNOL� GDKD� L\L\H�� GDKD� J�]HOH� XODúPDN� LVH�NHQGLVLQH� |UW�O�� ELOJL\L�� ELU� EDúND� GH\LúOH� \DUDWÕFÕOÕ÷Õ� DGUHV� J|VWHUPHNWHGLU��%X�ED÷ODPGD�EDVNÕOD\ÕFÕ�VRV\R�N�OW�UHO�\DSÕODU�YDU�RODQD�ED÷ÕPOÕ�YH�X\XPOX�ELUH\OHU� \DUDWÕUNHQ�� WHWLNOH\LFL� VRV\R�N�OW�UHO� \DSÕODU� RODQÕ� \D� GD� RODJHOHQL�VRUJXOD\DQ�� DOÕúÕOPÕúÕ� DúPD\Õ� DPDoOD\DQ� ELU� WRSOXP� PRGHOL�\DUDWDELOPHNWHGLU��*HQHO�ELU�ILNLU�ELUOL÷LQL�YH\D�ELU�JUXS�J|U�ú�Q��WDNLS�HWPH�H÷LOLPLQGH� RODQODUÕQ� oR÷XQOXNWD� ROGX÷X� EX� W�U� EDVNÕOD\ÕFÕ� VRV\R� N�OW�UHO�\DSÕODUGD�\�NVHN�ELU�\DUDWÕFÕOÕN�G�]H\L�EHNOHPHN�EX�DQODPGD�SHN�GH�RODQDNOÕ�J|U�QPHPHNWHGLU���
.D]DQÕP� DoÕVÕQGDQ� GH÷LO� GH� |UW�O�� ELOJLQLQ� VDGHFH� NXOODQÕPÕ\OD�RUWD\D� oÕNDQ� VRQXoODUÕ� DoÕVÕQGDQ� ELOLPVHO� DQDOL]� YH� WHVWOHUOH� |Oo�OHELOLU� YH�NÕ\DVODQDELOLU� ROGX÷X� J|]� |Q�QH� DOÕQGÕ÷ÕQGD�� VWDQGDUWODUÕQ� EX� ELOJL� W�U��\|Q�QGHQ� ROGXNoD� |QHPOL� ELU� HQJHO� JUXEX� ROXúWXUGX÷X� UDKDWOÕNOD�V|\OHQHELOLU���� <ÕOODUFD� D\QÕ� VWDQGDUWODUGD� ELU� YLWULQ� \D� GD� RWXUPD� JUXEX��UHWPHN�GXUXPXQGD�NDODQ�ELU�PDUDQJR]XQ�\HQLOLN�YH�\DUDWÕFÕOÕN�DGÕQD�|UW�O��ELOJL� SRWDQVL\HOLQH� HNOHGL÷L� ELOJL� YH� EHFHUL� WRSODPÕQÕ� EX� ED÷ODPGD� L\L�LUGHOHPHN�JHUHNLU��dRN�IDUNOÕ�PRGHO�\D�GD�VLSDULú� W�UOHUL\OH�NDUúÕODúPÕú�RODQ�ELU� EDúNDVÕQD� J|UH�� EX� PDUDQJR]XQ� RUWD\D� NR\DFD÷Õ� �U�Q�Q� HVWHWLN��GD\DQÕNOÕOÕN� YH� NXOODQÕP� NROD\OÕ÷Õ� JLEL� GH÷LúLN� NULWHUOHU� DoÕVÕQGDQ� GL÷HULQH�J|UH� oRN� DYDQWDMOÕ� RODELOHFH÷LQL� V|\OHPHN� RODQDNOÕ� GH÷LOGLU�� $OÕúÕODJHOHQLQ��EHNOHQWLOHU� YH� PHPQXQL\HW� DoÕVÕQGDQ� JHQHO� NDEXO� YH� \HWHU� J|UG�÷�� ELU�

�
��� -RKQ�-2+$11(66(1��%MRUQ�2/6(1�DQG�-RKDQ�2/$,6(1��³$VSHFWV�RI�,QQRYDWLRQ�7KHRU\�%DVHG�RQ�.QRZOHGJH�0DQDJHPHQW´��,QWHUQDWLRQDO�-RXUQDO�RI�,QIRUPDWLRQ�0DQDJHPHQW�9RO������������V�������������� $UMD� 5232� DQG� -DDQD� 3$59$,1(1�� � ³/HDGHUVKLS� DQG� %RGLO\� .QRZOHGJH� LQ� ([SHUW�2UJDQL]DWLRQV��(SLVWHPRORJLFDO�5HWKLQNLQJ´��6FDQGLQDYLDQ�-RXUQDO�RI�0DQDJHPHQW� 9RO������������V���������� 7DPHU�.2d(/��øúOHWPH�<|QHWLFLOL÷L� %HWD�<D���øVWDQEXO��������V���������� -RQ� -2+$11(66(1�� %MRUQ� 2/6(1� DQG� -RKDQ� 2/$ø6(1�� ³0LVPDQDJHPHQW� RI� 7DFLW�.QRZOHGJH��7KH�,PSRWDQFH�RI�7DFLW�.QRZOHGJH��7KH�'DQJHU�RI�,QIRUPDWLRQ�7HFKQRORJ\�DQG�:KDW�WR�'R�$ERXW�,W´��,QWHUQDWLRQDO�-RXUQDO�RI�,QIRUPDWLRQ�0DQDJHPHQW��9RO�����������V�������-RKQ�-2+$11(66(1��%MRUQ�2/6(1�DQG�-RKDQ�2/$,6(1��³$VSHFWV�RI�,QQRYDWLRQ�7KHRU\� %DVHG� RQ� .QRZOHGJH� 0DQDJHPHQW´�� ,QWHUQDWLRQDO� -RXUQDO� RI� ,QIRUPDWLRQ�0DQDJHPHQW� 9RO������������V�������
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RUWDPGD�VWDQGDUWODUÕQ�|WHVLQH�oÕNPD�DU]XVX�YH�JHUH÷L�SHN��KLVVHGLOPH\HFHNWLU��'ROD\ÕVÕ\OD� EXUDGD� VRV\R�N�OW�UHO� \DSÕQÕQ� |UW�O�� ELOJLQLQ� JHOLúLPL�� |Oo�P���NÕ\DVODQPDVÕ� YH� |G�OOHQGLULOPHVLQH� \|QHOLN� JHQHO� WXWXPX� YH� EHNOHQWLOHUL�EHOLUOH\LFL� RODFDNWÕU�� %X� W�U� � WXWXP� YH� EHNOHQWLOHU� |UW�O�� ELOJLQLQ� |QHPL� YH�JHOLúWLULOPHVLQH� \|QHOLN� W�P� DOJÕODPD� YH� oDEDODUÕ� GD� GR÷UXGDQ�HWNLOH\HELOHFHNWLU��
�����7DNOLW�g]J�QO�N�
%DVNÕOD\ÕFÕ�VRV\R�N�OW�UHO�\DSÕODUGD�\D\JÕQ�RODQ�ELU�EDúND�|]HOOLN�LVH�WDNOLW�YH� WUDQVIHUH�\|QHOLN�H÷LOLPOHULQ�\D�GD�ELU�EDúND�GH\LúOH�NROD\D�NDoPD�DOÕúNDQOÕ÷ÕQÕQ� ID]OD� ROPDVÕGÕU� �WDEOR� �H��� %XQXQ� EDVNÕOD\ÕFÕ� VRV\R�N�OW�UHO�\DSÕODUÕQ� NXUDOFÕ� YH� WXWXFX� |]HOOLNOHULQGHQ� ND\QDNODQDQ� GR÷DO� ELU� VRQXFX�ROGX÷X� V|\OHQHELOLU�� g\OH� NL� GHULQOL÷LQH� LUGHOHQGL÷LQGH� WHWLNOH\LFL� VRV\R�N�OW�UHO� \DSÕODUGDQ� EDVNÕOD\ÕFÕ� VRV\R�N�OW�UHO� \DSÕODUD� GR÷UX� oRN� \R÷XQ� ELU�DoÕN� ELOJL� DNÕúÕQÕQ� ROGX÷X� J|U�OHELOHFHNWLU�� %X� DoÕN� ELOJL� DNÕúÕQÕQ� WHNQRORML�WUDQVIHUL\OH�GH�EHQ]HU�ELU�SDUDOHOOLN�WDúÕGÕ÷Õ�UDKDWOÕNOD�V|\OHQHELOLU���
'L÷HU�\|QGHQ�EDNÕOGÕ÷ÕQGD�LVH�EDVNÕOD\ÕFÕ�VRV\R�N�OW�UHO�\DSÕODUGDQ��WHWLNOH\LFL�VRV\R�N�OW�UHO�\DSÕODUD�GR÷UX�DoÕN�ELOJLQLQ�WHUVLQH�\R÷XQ�ELU�|UW�O��ELOJL� DNÕúÕQÕQ�� ELU� EDúND� GH\LúOH� \HQLOLN� YH� \DUDWÕFÕOÕN� DGÕQD� GDKD� E�\�N� ELU�SRWDQVL\HO� DNÕPÕQ� �EH\LQ� J|o��� ROGX÷X� J|U�OHELOHFHNWLU�� 'ROD\ÕVÕ\OD�EDVNÕOD\ÕFÕ� VRV\R�N�OW�UHO� \DSÕODU�� RULMLQDOOLN� \D� GD� \HQLOLN� DGÕQD� WHWLNOH\LFL�VRV\R�N�OW�UHO� \DSÕODUGDQ� WUDQVIHU� \D� GD� WDNOLW� HGLOHQ� SDUoDODUGDQ� ROXúDQ� ELU�E�W�Q� ROXúWXUPD\D� oDEDODUNHQ�� WHWLNOH\LFL� VRV\R�N�OW�UHO� \DSÕODU� GDKD�EXJ�QGHQ�VRQUDNL�\ÕOODUGD�LKUDo�HGLOHFHN�\HQL�DoÕN�ELOJLOHULQ�YH�WHNQRORMLOHULQ�NHúIL� LoHULVLQGH� ROPDNWDGÕU�� %X� ROXúXP� UHNDEHWWH� EDVNÕOD\ÕFÕ� VRV\R�N�OW�UHO�\DSÕODU�DOH\KLQH�GR÷DELOHFHN�ELU�GH]DYDQWDMÕQ�GD�|Q�KDEHUFLVL�ROPDNWDGÕU��
øOHWLúLP� YH� ELOJL� WHNQRORMLOHULQGH� \DúDQDQ� JHOLúPHOHUOH� ELUOLNWH�J�Q�P�]GH�DoÕN�ELOJL�WUDQVIHULQLQ�ROGXNoD�NROD\ODúWÕ÷Õ�J|]�|Q�QH�DOÕQGÕ÷ÕQGD�UDNLSOHUFH�J|U�OHELOPH��WDNOLW�\D�GD�WUDQVIHU�HGLOPH�J�oO�÷��JLEL�|]HOOLNOHUL\OH�|UW�O�� ELOJLQLQ� XOXVDO� YH� XOXVODUDUDVÕ� UHNDEHWWH� QH� GHUHFH� KDVVDV� YH� NLOLW� ELU�ND\QDN�NRQXPXQD�JHOGL÷L�oRN�GDKD�UDKDW�DOJÕODQDELOHFHNWLU����g]HOOLNOH�DoÕN�ELOJL� WUDQVIHULQLQ� �ELOLPVHO�PDNDOH��GHUJL��GRN�PDQ�YE�� �ELOH�EXJ�Q�JHQHOGH�EHOLUOL�ELU�PDGGL�EHGHOH�GD\DQGÕUÕOÕ\RU�ROPDVÕ�JHUoH÷L��|UW�O��ELOJLQLQ�UHNDEHW�DUHQDVÕQGDNL� VWUDWHMLN� NRQXPXQD� ÕúÕN� WXWPDVÕ� DoÕVÕQGDQ� ROGXNoD� |QHPOL� YH�GLNNDW�oHNLFLGLU��
�����7RSOXP�%LUH\��
%DVNÕOD\ÕFÕ�VRV\R�N�OW�UHO�\DSÕODUD�EDNÕOGÕ÷ÕQGD�V|\OHQHQ��\DSÕODQ�\D�GD�X\JXODQDQ�KHU�W�U�LONH��NXUDO�\D�GD�JHOHQH÷LQ�DUNDVÕQGD�JHQHOGH�WRSOXPXQ�EXOXQGX÷X� J|U�OPHNWHGLU� �WDEOR� �I��� %LU� EDúND� GH\LúOH� ELUH\GHQ� LVWHQHQ��

��� 5R\� /8%,7�� ³7DFLW� .QRZOHGJH� DQG� .QRZOHGJH� 0DQDJHPHQW�� 7KH� .H\V� WR� 6XVWDLQDEOH�&RPSHWLWLYH�$GYDQWDJH´��2UJDQL]DWLRQDO�'\QDPLFV� 9RO������1R�����������V�����������-RKQ�-2+$11(66(1�� %MRUQ� 2/6(1� DQG� -RKDQ� 2/$,6(1�� ³$VSHFWV� RI� ,QQRYDWLRQ� 7KHRU\�%DVHG�RQ�.QRZOHGJH�0DQDJHPHQW´��,QWHUQDWLRQDO�-RXUQDO�RI�,QIRUPDWLRQ�0DQDJHPHQW�9RO�� ���� ������ V�� ��������� 5RQDOG� 0$6&,7(//,�� ³)URP� ([SHULHQFH�� +DUQHVVLQJ� 7DFLW�.QRZOHGJH�WR�$FKLHYH�%UHDNWKURXJK�,QQRYDWLRQ´��-��3URG��,QQRYDWLRQ�0DQDJHPHQW� 9RO������������V�������
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GDYUDQÕú�\D�GD�H\OHPOHU�JHQHOGH�WRSOXP�DGÕQD�RODQ�EHNOHQWLOHUGLU��'ROD\ÕVÕ\OD�ELUoRN�ELUH\VHO�JLULúLP��GDYUDQÕú�\D�GD�NDUDU�|QFHVLQGH�VHoHQHNOHULQ�|QFHOLNOH�³WRSOXP� QH� G�ú�Q�U� \D� GD� QDVÕO� NDUúÕODU"´úHNOLQGHNL� ELU� |Q� GHQHWLP�V�UHFLQGHQ� JHoLULOGL÷L� J|U�OPHNWHGLU�� g\OH� NL� NLPL� ]DPDQ� DLOH� RQD\ÕQD�UD÷PHQ�VDGHFH�WRSOXP�EDVNÕVÕQGDQ�oHNLQLOHUHN�\D�GD�NRUNXODUDN�GDKL�ELUH\VHO�WHUFLK� \D� GD� LVWHNOHULQ� HUWHOHQGL÷L� \D� GD� WDPDPHQ� EDVWÕUÕOGÕ÷Õ�J|]OHPOHQHELOPHNWHGLU��g]HWOH�EDVNÕOD\ÕFÕ�VRV\R�N�OW�UHO�\DSÕODUGD�WRSOXPXQ�JHQHOGH� KHS� |Q� SODQGD� ROGX÷X�� ELU� EDúND� GH\LúOH� WRSOXPVDO� EHNOHQWLOHULQ��ELUH\VHO�EHNOHQWLOHULQ�KHU�]DPDQ�|Q�QGH�JHOGL÷L�V|\OHQHELOLU���
'L÷HU� \DQGDQ� WHWLNOH\LFL� VRV\R�N�OW�UHO� \DSÕODUGD� WRSOXPVDO� LONH��NXUDO�\D�GD�JHOHQHNOHULQ�ELUH\��]HULQGHNL�HWNLVL�oRN�GDKD�D]�KLVVHGLOPHNWHGLU��%XQXQ�� WHWLNOH\LFL� VRV\R�N�OW�UHO� \DSÕODUÕQ� ELUH\LQ� YDUOÕ÷ÕQD�� WHUFLK�VHoHQH÷LQH� YH� \DUDWÕFÕOÕ÷ÕQD� GX\PXú� ROGX÷X� VD\JÕ�� KRúJ|U�� YH� J�YHQ�RUWDPÕQGDQ�ND\QDNODQGÕ÷Õ�V|\OHQHELOLU��*HoPLúWHQ�EXJ�QH�\DUDWÕFÕ�LQVDQODUÕQ�ED÷ÕPVÕ]� G�ú�QFHOL� ROPDNWDQ� |WH�� NHQGLOHULQL� oHYUHOH\HQ� N�OW�UOHULQ� ELOH�RWRULWHVLQH�WXWNXQ�ROPDGÕNODUÕ�J|]�|Q�QH�DOÕQGÕ÷ÕQGD��EXQXQ�QH�GHUHFH�GR÷DO�YH�]RUXQOX�ELU�V�UHo�ROGX÷X�NROD\OÕNOD�DOJÕODQDELOHFHNWLU��� %X�D\QÕ�]DPDQGD�LIDGH� HGLOPH� J�oO�÷�Q�Q� \DQÕ� VÕUD� |UW�O�� ELOJLQLQ� ELUH\VHO� H\OHP� YH�GDYUDQÕúODUGD�JL]OL�ROGX÷X�JHUoH÷L\OH�ELUOHúWL÷LQGH�� WRSOXP�YH�|UJ�WOHU�DGÕQD�ELUH\� LoLQ� UDKDW� H\OHP� YH� GDYUDQÕúODU� VHUJLOH\HELOHFH÷L� RUWDPODU�\DUDWDELOPHQLQ�JHUH÷LQL�YH�|QHPLQL�GH�RUWD\D�NR\PDNWDGÕU���
'ROD\ÕVÕ\OD� |UW�O�� ELOJLQLQ� GR÷XúX� YH� JHOLúLPLQL� KÕ]ODQGÕUDFDN� HQ�HWNLQ� DUDoODUGDQ� ELU� WDQHVL� RODUDN� |]HOOLNOH� oDOÕúDQODUD� LúOHUL\OH� LOJLOL� VHoLP�\DSPD�YH�ED÷ÕPVÕ]�NDUDUODU�DODELOPH�IÕUVDWÕ�WDQÕPDQÕQ�|QHPL�GH�EX�ED÷ODPGD�NHQGLOL÷LQGHQ� |Q� SODQD� oÕNPÕú� RODFDNWÕU�� øúL� \DSDQÕ�� LúLQ� VDKLEL� KDOLQH�JHWLUPH\L�DPDoOD\DQ�EX�W�U�DQOD\Õú�YH�X\JXODPDODU�VDGHFH�oDOÕúDQODUGD�J�YHQ�GX\JXVX� YH�PRWLYDV\RQXQ� DUWPDVÕQÕ� VD÷ODPDNOD� NDOPD\DFDN� D\QÕ� ]DPDQGD��UDKDW�YH�VHUEHVW�ELUH\VHO�H\OHP�YH�GDYUDQÕúODU�DUDFÕOÕ÷Õ\OD�|UW�O��ELOJLQLQ�GÕúD�YXUXPXQD� RODQDN� VD÷OD\DFDN� \DSÕ\D� GD� ]HPLQ� ROXúWXUDELOHFHNWLU���� 6RQXo�RODUDN�LQLVL\DWLI�NXOODQDUDN�KDUHNHWH�JHoHELOPH��|UJ�W�DPDoODUÕ�GR÷UXOWXVXQGD�X\JXQ� YH� DQODPOÕ� WHUFLKOHUGH� EXOXQDELOPH� EX� DQODPGD� |UW�O�� ELOJLQLQ�GÕúVDOODúWÕUÕOPDVÕQD��H[WHUQDOL]DWLRQ��\D�GD�ELU�EDúND�GH\LúOH�ELUH\VHO�ER\XWWDQ�oÕNDUÕODUDN�VRPXW�ELU�RUJDQL]DV\RQ�GH÷HUL�KDOLQH�JHWLULOPHVLQH�|QHPOL�NDWNÕODU�VD÷OD\DELOHFHNWLU����
�����5DSRUODPD��7HN�<|QO�O�N�(WNLOHúLP��dRN�<|QO�O�N�
%DVNÕOD\ÕFÕ� VRV\R�N�OW�UHO� \DSÕODUGD� JHQHO� RODUDN� � H\OHP� \D� GD�GDYUDQÕúODUÕ� ND÷ÕW� �]HULQGH� YH� VRQXoODUÕ� \|Q�\OH� GH÷HUOHQGLUPH� H÷LOLPL�

�
��� +DUU\�$/'(5��<DUDWÕFÕ�=HND� +D\DW�<D\ÕQFÕOÕN��øVWDQEXO��������V����������� 5RQDOG� 0$6&,7(//,�� ³)URP� ([SHULHQFH�� +DUQHVVLQJ� 7DFLW� .QRZOHGJH� WR� $FKLHYH�%UHDNWKURXJK� ,QQRYDWLRQ´��-�� 3URG�� ,QQRYDWLRQ�0DQDJHPHQW� 9RO�� ���� ������ V�� ���������7KRPDV� 6WHZDUW�� (QWHOOHNW�HO� 6HUPD\H� .RQWHQW� .LWDS�� øVWDQEXO�� ������ V�� ������� 7DPHU�.2d(/��øúOHWPH�<|QHWLFLOL÷L� %HWD�<D���øVWDQEXO��������V�������������� ,NXMLUR�121$.$��5\RNR�72<$0$�DQG�1RERUX�.2112��³6(&,��%D�DQG�/HDGHUVKLS��$�8QLILHG�0RGHO�RI�'\QDPLF�.QRZOHGJH�&UHDWLRQ´��/RQJ�5DQJH�3ODQQLQJ� 9RO������������V��������� 5LFKDUG� +$//� DQG� 3LHUSDOR� $1'5,$1,�� ³0DQDJLQJ� .QRZOHGJH� $VVRFLDWHG� ZLWK�,QQRYDWLRQ´��-RXUQDO�RI�%XVLQHVV�5HVHDUFK� 9RO������������V������� �
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YDUGÕU�� 2NXO� RUWDPÕQGD� |÷UHQFLOHUL� VDGHFH� VÕQDY� ND÷ÕWODUÕQGD� \HU� DODQ�FHYDSODUD� J|UH� GH÷HUOHQGLUPHN� \D� GD� Lú� KD\DWÕQD� LOLúNLQ� IDDOL\HWOHUL� \D� GD�LOHWLúLPL� oR÷XQOXNOD� UDSRUODU� \D� GD� \D]ÕOÕ� PHWLQOHU� DUDFÕOÕ÷Õ\OD� V�UG�UPHN�EXQXQ�|UQHNOHUL�DUDVÕQGD�VD\ÕODELOLU��$QFDN�EX�W�U�X\JXODPD�\D�GD�H÷LOLPOHU�GDKD� oRN� ND÷ÕGD� \D� GD� PHWQH� \DQVÕ\DQ� LoHULN� �]HULQGH� ELU� \R÷XQODúPD�DQODPÕQD� JHOHFHNWLU� NL� EX� GD� VRQXo� \D� GD� GDYUDQÕúODUÕQ� DOWÕQGD� \DWDQ� DVÕO�QHGHQOHULQ�J|]GHQ�NDoDELOPHVL�RODVÕOÕ÷ÕQÕ�|Q�SODQD�oÕNDUDFDNWÕU��%X�ED÷ODPGD�UDSRUODPD� \D� GD� \D]Õ\D� G|NPH� JHOHQH÷LQLQ� \DQÕ� VÕUD� |]HOOLNOH� \�]� \�]H�LOHWLúLPLQ�LúELUOLNoL�YH�SD\ODúÕPFÕ�HWNLQOL÷LQGHQ�\DUDUODQPD��IL]LNVHO�GX\XODUOD�SVLNR�GX\JXVDO� WHSNLOHUL�J|UHELOPH�YH�GROD\ÕVÕ\OD� VRQXo�\D�GD�GDYUDQÕúODUÕQ�DWÕQGDNL�QHGHQOHUL�DOJÕOD\DELOPH�RODQD÷Õ�VD÷OD\DELOHFHNWLU��WDEOR��J����
7HWLNOH\LFL� VRV\R�N�OW�UHO� \DSÕODUGD� D÷ÕUOÕNOD� KLVVHGLOHQ� EX� |]HOOLN�DQODWÕP� \D� GD� GÕúDYXUXPXQGD� NDUúÕODúÕODQ� J�oO�NWHQ� GROD\Õ� GD� |UW�O�� ELOJL�LoLQ�ROGXNoD�E�\�N�ELU�|QHP�DU]�HWPHNWHGLU��øIDGHVL�YH�LOHWLPL�VRQ�GHUHFH�J�o�RODQ� E|\OH� ELU� ELOJL� W�U�� LoLQ� D\QÕ� GX\JX�� G�ú�QFH� \D� GD� KH\HFDQODUÕ�KLVVHGHELOPHN�ED÷ODPÕQGD�D\QÕ�RUWDPÕ�SD\ODúPDN�\D�GD�D\QÕ�KDYD\Õ�WHQHII�V�HGHELOPHN� oRN� GDKD� D\UÕ� ELU� DQODP� ND]DQPDNWDGÕU�� %X� |UW�O�� ELOJLQLQ�SD\ODúÕPÕ� NDGDU� \HQLOLN� YH� \DUDWÕFÕOÕN� DGÕQD� RUWDN� ELU� oDED� YH� VLQHUMLQLQ�ROXúXPX�DoÕVÕQGDQ�GD�E�\�N�ELU�|QHP�WDúÕPDNWDGÕU��6RQ�\ÕOODUGD�\|QHWLP�YH�RUJDQL]DV\RQ� DODQÕQGD� VÕNoD� NDUúÕODúÕODQ� WDNÕP� oDOÕúPDVÕ�� N�o�OPH�� NDGHPH�D]DOWPD�� \DOÕQ� RUJDQL]DV\RQ� \D� GD� VÕIÕU� KL\HUDUúL� JLEL� NDYUDPODU� GD� EX�LKWL\DFÕQ�ELU�VRQXFX�RODUDN�|QH�oÕNPDNWDGÕU��

�
6218d�
%LOJLQLQ�J�Q�P�]GH�HQ�GH÷HUOL�XQVXU�NRQXPXQD�JHOGL÷L�ELOLQHQ�ELU�JHUoHNWLU�� $QFDN� LOHWLúLP� YH� ELOJL� WHNQRORMLOHULQGHNL� VÕQÕUVÕ]� JHOLúPHOHUOH�ELUOLNWH�|]HOOLNOH�DoÕN�ELOJL\H�HULúLPLQ�GH�J�Q�P�]GH�ROGXNoD�NROD\ODúWÕ÷Õ�ELU�EDúND� JHUoHNWLU��g\OH� NL� ELQOHUFH� NLORPHWUH� X]DNWDNL� ELU� N�W�SKDQH\H� \D� GD�ELU� YHUL� EDQNDVÕQD� XODúPDN� YH� LVWHQLOHQ� ELOJLOHUL� VDGHFH� ELUNDo� GDNLND�LoHULVLQGH� HOGH� HGHELOPHN� P�PN�QG�U�� %DúWD� WHNQRORML� ROPDN� �]HUH� KHU�DODQGD� \DúDQDQ� EX� oDUSÕFÕ� YH� VRQX� JHOPH]� JHOLúLP� |]HOOLNOH� UDNLSOHU� DGÕQD�IL]LNVHO�XQVXUODUÕ�JL]OL�ELU�SRWDQVL\HO�ROPD�|]HOOL÷LQGHQ�GH�oÕNDUDELOPHNWHGLU��%X�ED÷ODPGD�UDNLS��U�Q�\D�GD�KL]PHWOHUGHQ�oRN�DVÕO�EXQODUD�KD\DW�YHUHQ�DUND�SODQGDNL� ELOJL� YH� EHFHUL� SRWDQVL\HOL� GLNNDW� oHNHU� KDOH� JHOPHNWHGLU�� 3DWHQW�DOPDQÕQ� LúOHWPHOHUL� IL]LNVHO� RODUDN� WDNOLW� HGLOPHNWHQ� NXUWDUDPDGÕ÷Õ� JHUoH÷L��SDWHQW� DOÕQDELOPH� |]HOOL÷LQH� VDKLS� ROPD\DQ� �Q�� J�YHQ�� GRVWOXN�� WDNÕP�oDOÕúPDVÕ�� ELOJL� YH� GHQH\LP� JLEL� VRV\DO� DoÕGDQ� LIDGHVL� YH� WDULIL� ROGXNoD� ]RU�RODQ� XQVXUODUÕ� UHNDEHW� DUHQDVÕQGD� |Q� SODQD� oÕNDUPDNWDGÕU�� %X� XQVXUODUÕQ� HQ�EDúÕQGD� LVH� LIDGH�� WDNOLW� YH� WUDQVIHU� HGLOPH� J�oO�÷�� JLEL� |]HOOLNOHULQLQ� \DQÕ�VÕUD� \HQLOLN� YH� \DUDWÕFÕOÕ÷ÕQ� DQD� ND\QD÷Õ� ROPDVÕ� LWLEDUL\OH� |UW�O�� ELOJL�JHOPHNWHGLU��
8]XQ�\ÕOODUD�GD\DOÕ�ELU�SLúPH�YH�ROJXQODúPD�V�UHFLQL�JHUHNWLUPHVL\OH�NLPL� ]DPDQ� ³WHFU�EHGHQ� GR÷DQ� J�o´�� ELUH\H� |]J�� YH� GHQH\LPH� GD\DOÕ�
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ROPDVÕ\OD�GD�NLPL�]DPDQ�³QH\L�GH÷LO�QDVÕOÕ�ELOPH´�RODUDN� WDQÕPODQDQ�|UW�O��ELOJLQLQ� UHNDEHW� DYDQWDMÕ� \DUDWÕPÕQGDNL� � VWUDWHMLN� NRQXPXQGDQ� |W�U��GÕúVDOODúWÕUÕOPDVÕQD�� NÕVDFD� ELUH\VHO� ER\XWWDQ� oÕNDUÕODUDN� VRPXW� ELU� |UJ�W�GH÷HUL� KDOLQH� JHWLULOPHVLQH� \|QHOLN� oDEDODU� GD� ROGXNoD� E�\�N� ELU� LYPH� YH�|QHP�ND]DQPDNWDGÕU��g]HOOLNOH�|UW�O��ELOJLQLQ�DQD�PHUNH]LQGH�ELUH\�ROPDVÕ��KHU�DODQGD�YH�KHU�NRQXGD�W�P�GLNNDWOHULQ�ELU�NH]�GDKD�LQVDQ�XQVXUX��]HULQGH�WRSODQPDVÕQD�QHGHQ�ROPDNWDGÕU��%X�JHOLúPHOHU� LVH�VRV\R�N�OW�UHO�\DSÕ�YH�EX�\DSÕ\D� LOLúNLQ� |]HOOLNOHULQ� ELUH\� GROD\ÕVÕ\OD� GD� |UW�O�� ELOJL� YH� \DUDWÕFÕOÕN�ED÷ODPÕQGD�\HQLGHQ�VRUJXODQPDVÕQÕ�J�QGHPH�JHWLUPHNWHGLU��
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