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µ(Q�\�NVHN�DKODN��ON�V���HQ� L\L� YH�HQ�GR÷UX�o|]�P��J|VWHUHQ� WHPHO�ILNLU� \D� GD� HUGHP¶�RODUDN� WDQÕPODQDELOHQ� DGDOHW� NDYUDPÕ� |UJ�W� \|QHWLPLQGH�oRN� D\UÕ� ELU� \HU� WXWPDNWD� YH� ELUoRN� WHRULV\HQ� WDUDIÕQGDQ� GD� GD÷ÕWÕPFÕ� YH�SURVHG�UHO� DGDOHW� ROPDN� �]HUH� LNL� D\UÕ� EDúOÕN� DOWÕQGD� HOH� DOÕQPDNWDGÕU��%XQODUGDQ� GD÷ÕWÕPFÕ� DGDOHW� LúJ|UHQLQ� EXOXQGX÷X� |UJ�WH� EL]]DW� NHQGLVLQLQ�NDWPÕú�ROGX÷X�GH÷HUH�LOLúNLQ�DOPDVÕ�JHUHNHQ�LGHDO�|G�O�PLNWDUÕQÕ�J|VWHULUNHQ��SURVHG�UHO�DGDOHW�EX�|G�O�W�UOHUL�LOH�PLNWDUODUÕQÕQ�EHOLUOHQPHVL�YH�|Oo�P�QGH��NXOODQÕODQ� KHU� W�U� PHWRW�� SURVHG�U�� SROLWLND� \D� GD� LONHOHULQ� DGLO� ROPD�GHUHFHVLQL� LIDGH� HWPHNWHGLU�� %X� DQODPGD� �FUHW�� SHUIRUPDQV� LOHWLPL� �JHUL�EHVOHPH��� oDOÕúPD� NRúXOODUÕ� \D� GD� WHUIL� � JLEL� |G�O� |UQHNOHUL� GR÷UXGDQ�GD÷ÕWÕPFÕ� DGDOHWLQ� NRQXVXQX� ROXúWXUXUNHQ�� EX� |G�OOHULQ� EHOLUOHQPHVLQGH�KDUHNHW�QRNWDVÕQÕ�ROXúWXUDQ��WHPHO�ND\QDN�NRQXPXQGD�EXOXQDQ�PHWRW��LONH�\D�GD� \|QWHPOHU� SURVHG�UOHU� DGDOHW� NDSVDPÕ� LoHULVLQGH� GH÷HUOHQGLULOPHNWHGLU��.ÕVDFD�ELU�LúJ|UHQLQ�DOPÕú�ROGX÷X�KDIWDOÕN�\D�GD�D\OÕN��FUHW�PLNWDUÕ�GD÷ÕWÕPFÕ�DGDOHW� NDYUDPÕ� DOWÕQGD� LUGHOHQLUNHQ�� EX� �FUHW� WXWDUÕQÕQ� EHOLUOHQPHVLQGH�\|QHWLFL� \D�GD�|UJ�W�Q� WDNLS� HWWL÷L�SROLWLND�\D�\|QWHPOHULQ�DGLO�ROPD�G�]H\L�\D� GD� EXQODUD� LúJ|UHQOHULQ� QH� GHUHFH� J�YHQ� GX\GX÷X� WDPDPHQ� SURVHG�UHO�DGDOHW� NDYUDPÕQÕQ� NRQXVXQX� ROXúWXUPDNWDGÕU�� %X� |]HOOL÷L\OH� SURVHG�UHO�DGDOHW��GD÷ÕWÕPFÕ�DGDOHW�NDYUDPÕQÕQ��VW�QGH��oRN�GDKD�JHQLú��]HQJLQ�ELU�DQODP�YH� LoHULN� WDúÕPDNWDGÕU��g\OH�NL�SURVHG�UHO�DGDOHW�|UJ�W�G�]H\LQGH�JOREDO�ELU�ER\XW� WDúÕUNHQ�� SURVHG�UHO� DGDOHW� �FUHW� JLEL� ELUH\VHO� ER\XWWDNL� oÕNWÕODU��]HULQGH� \R÷XQODúPDNWDGÕU�� øúWH� GD÷ÕWÕPFÕ� DGDOHWL� EHOLUOHPHVL�� RQD� ND\QDN�
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*HQHO�RODUDN�VWUHVLQ�ELUH\�\D�GD�JUXSODUGD�ROGXNoD�NDUPDúÕN��EHOLUVL]�YH�D\QÕ�]DPDQ�GD�LVWHNOHULQ�\HULQH�JHWLULOPHVLQH�\|QHOLN�EHNOHQWLOHULQ�PHYFXW�\HWHQHN� \D� GD� RODQDNODUÕQ� oRN� �VW�QGH� ROGX÷X� GXUXPODUGD� |QH� oÕNWÕ÷ÕQÕ�YXUJXODQPDNWDGÕU�� 6WUHVLQ� oRN� oHúLWOL� QHGHQOHUL� RODELOPHNOH� ELUOLNWH�WHRULV\HQOHULQ� |]HOOLNOH� |UJ�WVHO� VWUHVLQ� QHGHQOHULQL� � IL]LNL�� SVLNRORMLN� YH�VRV\DO�QHGHQ�EDúOÕNODUÕ�DOWÕQGD�WRSODGÕNODUÕ�J|U�OPHNWHGLU�� gUQH÷LQ�LúJ|UHQLQ�Lú� \�N�� VWUHVLQ� IL]LNL� QHGHQOHULQGHQ� ELU� WDQHVL� RODUDN� EHOLUWLOLUNHQ�� URO�EHOLUVL]OL÷L� \D� GD� URO� NDUPDúÕNOÕ÷Õ� LVH� VWUHVLQ� VRV\DO� QHGHQOHUL� DUDVÕQGD�GH÷HUOHQGLULOHELOPHNWHGLU�� %HQ]HU� úHNLOGH� ELUH\LQ� LúLQGH� EDúDUÕVÕ]� ROPD�NRUNXVX� \D� GD� ND\JÕVÕ� \DúDPDVÕ� GD� VWUHVLQ� SVLNRORMLN� QHGHQOHULQH� ELU� |UQHN�ROXúWXUDELOPHNWHGLU��

øúJ|UHQLQ�LúLQGHQ�GX\PXú�ROGX÷X�PHPQXQL\HW�G�]H\L�\D�GD�LúLQH�NDUúÕ�JHOLúWLUPLú� ROGX÷X� WXWXPODU� E�W�Q�� RODUDN� WDQÕPODQDQ� Lú� WDWPLQLQ� |UJ�W�\|QHWLPLQGH� oRN� GD� \HQL� ELU� NRQX� |]HOOL÷L� WDúÕGÕ÷Õ� V|\OHQHPH]�� øú� WDWPLQL�NRQXVXQGD� |]HOOLNOH� VRQ� ��� \ÕO� LoHULVLQGH� ROGXNoD� ID]OD� VD\ÕGD� DUDúWÕUPD�\DSÕOGÕ÷Õ� J|]OHPOHQLUNHQ�� 0RRUH� YH� *ULIILQ¶LQ� ��¶OL� \ÕOODUÕQ� VRQXQGD� Lú�WDWPLQLQ� QHGHQOHULQL� ELUH\VHO�� JUXSVDO� YH� |UJ�WVHO� QHGHQOHU� ROPDN� �]HUH� �o�EDúOÕN�DOWÕQGD� WRSODGÕNODUÕ�J|U�OPHNWHGLU�� gUQH÷LQ��FUHW�� LúLQ�QLWHOL÷L�\D�GD�LúOHWPH�SROLWLNDODUÕ� Lú� WDWPLQLQLQ�|UJ�WVHO� QHGHQOHUL� LoHULVLQGH�\HU� DOÕUNHQ�� Lú�DUNDGDúODUÕ� \D� GD� QH]DUHWoLOHUOH� RODQ� LOLúNLOHU� LVH� JUXSVDO� QHGHQOHU� EDúOÕ÷Õ�DOWÕQGD� WRSODQPDNWDGÕU�� 'L÷HU� \DQGDQ� LúJ|UHQLQ� NLúLVHO� LVWHN�� LKWL\Do� YH�oÕNDUODUÕ�LVH�Lú�WDWPLQLQLQ�ELUH\VHO�QHGHQOHUL�RODUDN�VÕUDODQPDNWDGÕU����
øú� WDWPLQLQLQ� QHGHQOHUL� NDGDU� EXUDGD� GLNNDW� oHNHQ�� YXUJXODQPDVÕ�JHUHNHQ� ELU� EDúND� QRNWD� GD� Lú� WDWPLQLQLQ� LúJ|UHQ� EDúDUÕVÕ� YH� PXWOXOX÷XQXQ�\DQÕ� VÕUD�� LúOHWPH� KD\DWÕ� YH� JHOHFH÷L� LoLQ� WDúÕGÕ÷Õ� |QHPLQ� EXJ�Q� D]� oRN�KHUNHVoH�NDYUDQÕOPÕú�ROPDVÕGÕU��g\OH�NL�WDWPLQVL]�LúJ|UHQOHULQ�LúWHQ�NDoDFD÷Õ��ELU� EDúND� GH\LúOH� RODELOGL÷LQFH� oDEXN� LúWHQ� D\UÕOÕS� ELU� EDúND� LúH� JHoPHQLQ�
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9RO������1R�����������V���������

��� (QYHU�g]NDOS�YH�dL÷GHP�.ÕUHO��V�����������
��� *�� 0RRUHKHDG� DQG� :�� 5LFN\� *ULIILQ� �������� 2UJDQL]DWLRQDO� %HKDYLRU�� +RXJKWRQ� DQG�
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\ROODUÕQÕ� DUD\DFD÷Õ� ELOLQHQ� ELU� JHUoHNWLU��gWH� \DQGDQ� Lú� WDWPLQL� \�NVHN� RODQ�ELUH\OHULQ� LVH�GDKD�VD÷OÕNOÕ��PXWOX�RODELOHFH÷L�YH�EX�PXWOXOX÷XQ�Lú�GÕúÕQD�GD�\DQVÕ\DELOHFH÷L� oHúLWOL� DUDúWÕUPDODUOD� GHVWHNOHQHQ�� NDQÕWODQDQ� ELU� JHUoHN�NRQXPXQGD�EXOXQPDNWDGÕU��7DWPLQVL]� LúJ|UHQOHULQ� VÕN� VÕN�KDVWD�ROGX÷X��EDú�D÷UÕVÕ� YH� NDOS� UDKDWVÕ]OÕNODUÕ\OD� GDKD� oRN� NDUúÕODúWÕNODUÕ�� KDWWD� Lú� WDWPLQL�\�NVHN� RODQ� LúJ|UHQOHUH� RUDQOD� GDKD� NÕVD� \DúD\DELOGLNOHUL��� GH� J|]� |Q�QH�DOÕQGÕ÷ÕQGD� EX� NRQXQXQ� QHGHQOHUL\OH� VÕNoD� YH� GHWD\OÕ� RODUDN� LUGHOHQPHVL�EXJ�Q� ROGX÷X� NDGDU� JHOHFHNWH� GH� |QHPLQL� YH� |QFHOL÷LQL� NRUX\DQ� ELU� NRQX�RODUDN� |Q�P�]GH� GXUPDNWDGÕU�� %X� ED÷ODPGD� LúJ|UHQLQ� Lú� \DúDPÕQGD�NDUúÕODúWÕ÷Õ�VWUHVOH�|UJ�W� LoL�SURVHG�UHO�DGDOHW�DOJÕODPDODUÕQÕQ� Lú� WDWPLQLQH�QH�GHUHFH� YH� QH� \|QGH� HWNL� HWWL÷L� GH� EX� NRQXQXQ� |QFHOLN� WDúÕ\DQ� ELU� EDúND�ER\XWXQX�ROXúWXUPDNWDGÕU���
�

���$5$ù7,50$1,1�$0$&,��.$36$0,�9(�<g17(0ø������$UDúWÕUPDQÕQ�$PDFÕ�$UDúWÕUPDQÕQ�WHPHO�DPDFÕ�SURVHG�UHO�DGDOHW�YH�VWUHV�GH÷LúNHQOHUL�RODQ�IL]LNVHO� \RUJXQOXN�� URO� NDUPDúÕNOÕ÷Õ�� EDúDUÕVÕ]OÕN� ND\JÕVÕ� YH� URO� EHOLUVL]OL÷L�GH÷LúNHQOHUL�LOH�ELUHU�LúJ|UHQ�RODQ�KHPúLUHOHULQ�Lú�WDWPLQLQL�DUDVÕQGDNL�LOLúNL\L�RUWD\D�NR\PDNWÕU�DUDúWÕUPDGD�WHVW�HGLOHFHN�RODQ�KLSRWH]OHU�úXQODUGÕU��+��� +HPúLUHOHULQ� |UJ�W� LoL� SURVHG�UHO� DGDOHW� DOJÕODPDODUÕ� LOH� Lú�WDWPLQOHUL�DUDVÕQGD�LVWDWLVWLNVHO�DoÕGDQ�GR÷UXVDO�ELU�LOLúNL�YDUGÕU��+��� +HPúLUHOHU� �]HULQGHNL� IL]LNVHO� \RUJXQOXN� LOH� Lú� WDWPLQL�GH÷LúNHQOHUL�DUDVÕQGD�LVWDWLVWLNVHO�DoÕGDQ�WHUV�\|QO��ELU�LOLúNL�YDUGÕU���+��� +HPúLUHOHULQ� |UJ�W� LoL� URO� NDUPDúÕNOÕ÷Õ� DOJÕODPDVÕ� LOH� Lú� WDWPLQL�GH÷LúNHQOHUL�DUDVÕQGD�LVWDWLVWLNVHO�DoÕGDQ�WHUV�\|QO��ELU�LOLúNL�YDUGÕU���+��� +HPúLUHOHULQ� Lú� \�N�� LOH� Lú� WDWPLQL� GH÷LúNHQOHUL� DUDVÕQGD�LVWDWLVWLNVHO�DoÕGDQ�WHUV�\|QO��ELU�LOLúNL�YDUGÕU���+��� +HPúLUHOHULQ� EDúDUÕVÕ]� ROPD� ND\JÕVÕ� LOH� Lú� WDWPLQL� GH÷LúNHQOHUL�DUDVÕQGD�LVWDWLVWLNVHO�DoÕGDQ�WHUV�\|QO��ELU�LOLúNL�YDUGÕU��+��� +HPúLUHOHULQ� |UJ�W� LoL� URO� EHOLUVL]OL÷L� DOJÕODPDVÕ� LOH� Lú� WDWPLQL�GH÷LúNHQOHUL�DUDVÕQGD�LVWDWLVWLNVHO�DoÕGDQ�WHUV�\|QO��ELU�LOLúNL�YDUGÕU��
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IRUPXQGDNL�VRUXODUÕQ�LON��¶��KHPúLUHOHULQ�GHPRJUDILN�|]HOOLNOHULQL��NDODQ���¶L�LVH� KHPúLUHOHULQ� SURVHG�UHO� DGDOHW� DOJÕODPDODUÕ� LOH� Lú� WDWPLQL� YH� VWUHV�G�]H\OHULQL� EHOLUOHPH\H� \|QHOLN� KD]ÕUODQDQ� NDSDOÕ� XoOX� VRUXODUGDQ�ROXúPDNWDGÕU��$QNHW��NRQX\OD�LOJLOL�GDKD�|QFH�\DSÕODQ�DUDúWÕUPDODU���LOH�\D]DU�WDUDIÕQGDQ� KD]ÕUODQDQ� VRUXODUÕQ� ELU� NDUPDVÕQGDQ� ROXúPDNWDGÕU�� $QNHW�VRUXODUÕQÕQ�FHYDSODQGÕUÕOPDVÕQGD��¶OL�/LNHUW�|OoH÷L��NHVLQOLNOH�NDWÕOPÕ\RUXP��NDWÕOPÕ\RUXP��NDUDUVÕ]ÕP��NDWÕOÕ\RUXP��NHVLQOLNOH�NDWÕOÕ\RUXP��NXOODQÕOPÕúWÕU��$QNHWWHNL� GH÷LúNHQOHULQ� LOLúNLOHQGLULOPHVLQGH� LVH� IDNW|U� DQDOL]LQGHQ�\DUDUODQÕOPÕúWÕU��
)DNW|U�$QDOL]L��)DNW|U�DQDOL]L�ELU�NRQXGD�GHQHNOHULQ�YHUGL÷L�FHYDSODUD�J|UH�GH÷LúNHQOHU�DUDVÕQGDNL�NRUHODV\RQXQ�KHVDSODQDUDN��ELUELUL�LOH�LOLúNLOL�RODQ�YH�D\QÕ�ER\XWX�|OoHQ�GH÷LúNHQOHULQ�JUXSODQGÕUÕOPDVÕ�VRQXFX�IDNW|U�HOGH�HWPH�LúOHPLGLU�� +HU� ELU� GH÷LúNHQLQ� HOGH� HGLOHQ� IDNW|UOHU� LOH� NRUHODV\RQXQX�EHOLUOH\HQ� VD\Õ\D� LVH� IDNW|U� \�N�� GHQPHNWHGLU���� <DSÕODQ� IDNW|U� DQDOL]L�VRQXFXQGD� DUDúWÕUPD� GH÷LúNHQOHUL� �� IDUNOÕ� IDNW|U� JUXEX� DOWÕQGD� WRSODQÕUNHQ��7DEOR� ���� KLoELU� IDNW|U� JUXEX� LOH� LOLúNLOL� EXOXQPD\DQ� �� GH÷LúNHQ� GH� DQDOL]�GÕúÕQGD�EÕUDNÕOPÕúWÕU��
*�YHQLUOLN� $QDOL]L�� $\UÕFD� DUDúWÕUPDGD� \HU� DODQ� KHU� ELU� GH÷LúNHQ� YH�IDNW|U�JUXEXQD� LOLúNLQ�J�YHQLUOLN� WHVWL�\DSÕOPÕúWÕU��%LOLQGL÷L��]HUH�J�YHQLUOLN�|OoPH�DUDFÕQÕQ�|OoW�÷��|]HOOL÷L�\D�GD�|]HOOLNOHUL��QH�GHUHFHGH�ELU�NDUDUOÕOÕNOD�|OoPHNWH� ROGX÷XQXQ� ELU� J|VWHUJHVLGLU�� %LU� EDúND� GH\LúOH� J�YHQLUOLN�DQDOL]LQGHQ�� |OoPH� VRQXoODUÕQÕQ� UDVJHOH� KDWDODUGDQ� DUÕQÕNOÕN� GHUHFHVL� RODUDN�GD�V|]�HGHELOLUL]����$UDúWÕUPD\D�LOLúNLQ�\DSÕODQ�J�YHQLUOLN�DQDOL]L�VRQXoODUÕQD�J|UH����IDNW|U�JUXEXQD�DLW�|OoH÷LQ�JHoHUOLN��&URQEDFK��DOID�NDWVD\ÕVÕ���GH÷HUL������¶GLU��6ÕUDVÕ\OD���� IDNW|U�JUXEXQXQ� ����������� IDNW|U�JUXEXQXQ�����������IDNW|U�JUXEXQXQ�����������IDNW|U�JUXEXQXQ�����������IDNW|U�JUXEXQXQ�������YH����IDNW|U�JUXEXQXQ�J�YHQLUOLN��&URQEDFK��DOID�NDWVD\ÕVÕ��GH÷HULQLQ� LVH�������ROGX÷X�7DEOR��¶GHQ�J|U�OPHNWHGLU��
$OID� NDWVD\ÕVÕQÕQ� GH÷HUOHQGLULOPHVLQGH� JHQHO� NDEXO� J|UHQ� |Oo�W�Q��DúD÷ÕGDNL� úHNLOGH�ROGX÷X� J|]�|Q�QH� DOÕQGÕ÷ÕQGD�DUDúWÕUPD\D� LOLúNLQ��� IDNW|U�JUXEXQGDQ� �¶Q�Q� �)��� )��� )��� )��� SURVHG�UHO� DGDOHW�� IL]LNL� \RUJXQOXN�� URO�EHOLUVL]OL÷L�� Lú� WDWPLQL��oRN�\�NVHN���¶�Q�Q�GH��)���)���)��� URO�NDUPDúDVÕ�� Lú�

���� /�� &DUO� 6D[E\�� .�� 3HWHU� 7DW� DQG� 7�� -DQH� -RKDQVHQ�� ³0HDVXULQJ� &RQVXPHU� 3HUFHSWLRQ� RI�
3URFHGXUDO� -XVWLFH� LQ� D�&RPSODLQW�&RQWH[W´��7KH�-RXUQDO� RI�&RQVXPHU�$IIDLUV��9RO�� ����
1R�����������V������������.DLODVK�-RVKL�DQG�$UXQ�5DL��³,PSDFW�RI�WKH�4XDOLW\�RI�,QIRUPDWLRQ�
3URGXFWV�RQ� ,QIRUPDWLRQ�6\VWHP�8VHUV¶� -RE�6DWLVIDFWLRQ��$Q�(PSULFDO� ,QYHVWLJDWLRQ´��,QIR�
6\VWHPV� -RXUQDO�� 9RO�� ���� ������ V�� ��������� 6HYHULQVVRQ� (�,�� DQG� .DPDUHU� '�� ��������
³&OLQLFDO� 1XUVLQJ� 6XSHUYLVLRQ� LQ� WKH� :RUNSODFH�(IIHFWV� RQ� 0RUDO� 6WUHVV� DQG� -RE�
6DWLVIDFWLRQ´��-RXUQDO�RI�1XUVLQJ�0DQDJHPHQW��9RO�����������V���������0��7��.OXJHU��.��
7RZQHQG� DQG� 7�� /DLGODZ�� ³-RE� 6DWLVIDFWLRQ�� 6WUHVV� DQG� %XUQRXW� LQ� $XVWUDOLDQ� 6SHFLDOLVW�
$QDHVWKHWLVWV´��$QDHVWKHVLD�� 9RO�� ���� ������ V�� ���������0�� $I]DOXU� 5DKLP� DQG� 'HEUD� /��
6KDSLQR��³'R�-XVWLFH�3HUFHSWLRQV� ,QIOXHQFH�6W\OHV�RI�+DQGOLQJ�&RQIOLFW�:LWK�6XSHUYLVRUV"��
:KDW� -XVWLFH� 3HUFHSWLRQV�� 3UHFLVHO\"´�� 7KH� ,QWHUQDWLRQDO� -RXUQDO� RI� &RQIOLFW�
0DQDJHPHQW��9RO������1R����������V��������
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\�N��� EDúDUÕVÕ]OÕN� ND\JÕVÕ�� \LQH� ROGXNoD� \�NVHN� ELU� GHUHFHGH� J�YHQLUOLN�G�]H\LQGH� EXOXQGX÷X� J|U�OHFHNWLU�� %X� VRQXoODU� DUDúWÕUPDQÕQ� JHoHUOLOL÷L� YH�J�YHQLUOL÷L�DoÕVÕQGDQ�ROGXNoD�WDWPLQNDU�ELU�GH÷HU�DQODPÕ�WDúÕPDNWDGÕU��
�����d D��������LVH�|OoHN�J�YHQLOLU�GH÷LOGLU��
�����d D��������LVH�|OoHN�G�ú�N�J�YHQLOLUOLNWHGLU��
�����d D��������LVH�|OoHN�ROGXNoD�J�YHQLOLUGLU��
�����d D��������LVH�|OoHN�\�NVHN�GHUHFHGH�J�YHQLOLUGLU����
.RUHODV\RQ�YH�5HJUHV\RQ�$QDOL]L��$UDúWÕUPDGDNL�GH÷LúNHQOHU�DUDVÕQGD�LOLúNL� \D� GD� ED÷ÕPOÕOÕN� ROXS� ROPDGÕ÷ÕQÕQ� EHOLUOHQPHVLQGH� LVH� NRUHODV\RQ�DQDOL]L�NXOODQÕOPÕúWÕU��.RUHODV\RQ�DQDOL]L�LNL�GH÷LúNHQ�DUDVÕQGD�ELU�LOLúNL�ROXS�ROPDGÕ÷ÕQÕ��YDU�LVH�EXQXQ�\|Q�Q��YH�J�F�Q��J|VWHUPHN�DPDFÕ\OD�oRN�\D\JÕQ�RODUDN�NXOODQÕODQ�ELU�DQDOL]� WHNQL÷LGLU��$QDOL]� VRQXFXQGD�±��YH����GH÷HUOHUL�DUDVÕQGD� \HU� DODQ� NRUHODV\RQ� NDWVD\ÕVÕ� �U�� �¶H� \DNODúWÕNoD� GH÷LúNHQOHU�DUDVÕQGDNL� LOLúNLQLQ� J�oO��� �¶D� \DNODúWÕNoD� LVH� LOLúNLQLQ� ]D\ÕI� ROGX÷XQX�J|VWHUPHNWHGLU�� .RUHODV\RQ� NDWVD\ÕVÕQÕQ� DUWÕ� ���� GH÷HUOL� ROPDVÕ� GH÷LúNHQOHU�DUDVÕQGDNL� LOLúNLQLQ� GR÷UX� \|QO��� HNVL� �±�� GH÷HUOL� ROPDVÕ� LVH� GH÷LúNHQOHU�DUDVÕQGDNL� LOLúNLQLQ� WHUV� \|QO�� ROPDVÕ� DQODPÕQD� JHOPHNWHGLU���� %XQXQ� \DQÕ�VÕUD�ED÷ÕPVÕ]�GH÷LúNHQOHULQ��SURVHG�UHO�DGDOHW��IL]LNL�EDVNÕ��URO�EHOLUVL]OL÷L��URO�NDUPDúDVÕ��Lú�\�N���EDúDUÕVÕ]OÕN�ND\JÕVÕ��ED÷ÕPOÕ�GH÷LúNHQ��]HULQGHNL�HWNLVLQL�PDWHPDWLNVHO� RODUDN� RUWD\D� NR\DELOPHN��� DPDFÕ\OD� DUDúWÕUPDGD� UHJUHV\RQ�DQDOL]LQH� GH� D\UÕFD� \HU� YHULOPLúWLU�� $UDúWÕUPDGDQ� HOGH� HGLOHQ� YHULOHULQ�DQDOL]LQGH�LVH�6366�3&������SDNHW�SURJUDPÕ�NXOODQÕOPÕúWÕU���
�
���%8/*8/$5�9(�<2580�
�����$UDúWÕUPD�gUQHNOHPLQH�øOLúNLQ�'HPRJUDILN�g]HOOLNOHU�
7DEOR� �� ¶GH� GH� J|U�OHFH÷L� �]HUH� DUDúWÕUPD� |UQHNOHPLQH� GDKLO� RODQ�KHPúLUHOHULQ�WDPDPÕ�ED\DQODUGDQ�ROXúPDNWDGÕU��+HPúLUHOHULQ�\Dú�GD÷ÕOÕPÕQD�EDNÕOGÕ÷ÕQGD� LVH� �� ����� LOH� E�\�N� ELU� oR÷XQOX÷XQ� JHQo� \Dú� RODUDN�QLWHOHQGLULOHELOHFHN�������\Dú�GLOLPL�DUDVÕQGD�ROGX÷X�J|U�OPHNWHGLU��%XQX�������� LOH� ������ YH� �� ����� LOH� ������ \Dú� GLOLPLQGH� EXOXQDQ� KHPúLUHOHU�L]OHPHNWHGLU�����\Dú�YH��]HULQGH�RODQODUÕQ�RUDQÕ�LVH�VDGHFH�����RODUDN�GLNNDW�

�
���� .D]ÕP�g]GDPDU��3DNHW�3URJUDPODU�øOH�øVWDWLVWLNVHO�9HUL�$QDOL]L��.DDQ�.LWDEHYL��(VNLúHKLU��

������V�������(]HO�7DYúDQFÕO��V������
���� .D]ÕP� g]GDPDU�� V�� ��������� <DKúL� <D]ÕFÕR÷OX� YH� 6DPL\H� (UGR÷DQ�� 6366� 8\JXODPDOÕ�

%LOLPVHO�$UDúWÕUPD�<|QWHPOHUL��'HWD\�<D\ÕQFÕOÕN��$QNDUD��������V�������
���� $\KDQ�8UDO�YH�øEUDKLP�.ÕOÕo�øEUDKLP��%LOLPVHO�$UDúWÕUPD�6�UHFL�YH�6366�øOH�9HUL�$QDOL]L��
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�



'2ö$1��

���

�����

oHNPHNWHGLU�� g]HWOH� DUDúWÕUÕPD� VRQXoODUÕ� ÕúÕ÷ÕQGD� KHPúLUHOHULQ� JHQHO� RODUDN�JHQoOHUGHQ�ROXúWX÷X�UDKDWOÕNOD�V|\OHQHELOPHNWHGLU��
7DEOR����$UDúWÕUPD\D�.DWÕODQ�+HPúLUHOHULQ�'HPRJUDILN�g]HOOLNOHUL�

�
�g]HOOLN������������)UHNDQV�������<�]GH� ����������������g]HOOLN��������������)UHNDQV�������<�]GH��

'L÷HU� \DQGDQ� DUDúWÕUPD� JUXEXQXQ��� ����¶VÕQÕ� |QOLVDQV� PH]XQX� RODQ�KHPúLUHOHU�ROXúWXUXUNHQ��EXQX��������LOH�OLVDQV���������LOH�OLVH�YH����¶OLN�ELU�RUDQOD�GD�\�NVHN� OLVDQV�PH]XQX�RODQ�KHPúLUHOHU� L]OHPHNWHGLU����KHPúLUH�EX�VRUX\X�FHYDSVÕ]�EÕUDNÕUNHQ��KHPúLUHOHU�DUDVÕQGD�LON|÷UHWLP�PH]XQX�RODQODUÕQ�EXOXQPD\ÕúÕ� GD� GLNNDW� oHNLFLGLU�� 0HVOHNL� WHFU�EH� DoÕVÕQGDQ�GH÷HUOHQGLULOGL÷LQGH� LVH������\ÕO� DUDVÕQGD�GHQH\LPL�EXOXQDQ�KHPúLUHOHULQ��������LOH�LON�VÕUDGD�\HU�DOGÕNODUÕ�J|U�OPHNWHGLU��%XQX��������LOH������\ÕO�YH�������� LOH� ���� \ÕO� DUDVÕQGD� GHQH\LPL� EXOXQDQ� KHPúLUHOHU� L]OHPHNWHGLU�� VDKLEL�RODQ� \|QHWLFLOHULQ� D÷ÕUOÕNWD� ROGX÷X� J|U�OPHNWHGLU�� ������ \ÕO� DUDVÕQGD�GHQH\LPL� EXOXQDQ� KHPúLUHOHULQ� RUDQÕ��� ����� ROXUNHQ� ��� \ÕO� YH� �]HULQGH� Lú�GHQH\LPL� RODQ� KHPúLUHOHULQ� RUDQÕ� LVH� �� �¶OHU� GH� NDOPDNWDGÕU�� %X� YHULOHU�ÕúÕ÷ÕQGD� JHQHO� RODUDN� *D]L� +DVWDQHVL¶QGH� oDOÕúPDNWD� RODQ� KHPúLUHOHULQ�PHVOHNL� DoÕGDQ� \HWHUOL� ELU� GHQH\LP� G�]H\LQH� VDKLS� ROGXNODUÕ�V|\OHQHELOPHNWHGLU��$\UÕFD�DUDúWÕUPD�VRQXoODUÕ�KHPúLUHOHULQ�������¶Q�Q�HYOL��� ����¶VLQLQ�EHNDU�YH����¶�Q�Q�GH�ERúDQPÕú�ROGX÷XQX�RUWD\D�NR\PDNWDGÕU��
�����.RUHODV\RQ�$QDOL]L�
7DEOR��¶GHNL�GH÷LúNHQOHU�DUDVÕQGDNL�NRUHODV\RQ�LOLúNLVLQH�EDNÕOGÕ÷ÕQGD�S������ DQODPOÕOÕN� G�]H\LQGH� |UJ�W� LoL� SURVHG�UHO� DGDOHW� LOH� KHPúLUHOHULQ� Lú�WDWPLQL� DUDVÕQGD� GR÷UXVDO� \|QO�� ELU� LOLúNLQLQ� �������� YDU� ROGX÷X�J|U�OPHNWHGLU�� %LU� EDúND� GH\LúOH� KHPúLUHOHULQ� |UJ�W� LoL� SURVHG�UHO� DGDOHW�DOJÕODPDODUÕ� DUWWÕNoD� \DSWÕNODUÕ� LúH� \|QHOLN� WDWPLQ� G�]H\OHULQLQ� GH� DUWWÕ÷Õ�V|\OHQHELOPHNWHGLU�� 7HUVL� GXUXPGD� LVH�� KHPúLUHOHULQ� |UJ�W� LoLQGHNL�SURVHG�UHO� DGDOHWH� RODQ� LQDQoODUÕ� ]D\ÕIODGÕNoD� Lú� WDWPLQ� G�]H\OHUL� GH� D\QÕ�
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S������DQODPOÕOÕN�G�]H\LQGH�JHoHUOLGLU���

7DEOR� �¶GHQ� EHQ]HU� ELU� LOLúNLQLQ� EDúDUÕVÕ]� ROPD� ND\JÕVÕ� YH� URO�EHOLUVL]OL÷L� LOH� Lú� WDWPLQL� � GH÷LúNHQOHUL� DUDVÕQGD� GD� YDU� ROGX÷X�J|]OHPOHQPHNWHGLU�� %XQD� J|UH� ELUH\LQ� EDúDUÕVÕ]� ROPD� ND\JÕVÕ� DUWWÕNoD� Lú�WDWPLQ� G�]H\L� GH� WHUV� \|QO�� RODUDN� D]DOPDNWDGÕU�� 'DKD� DoÕN� ELU� LIDGH\OH�EDúDUÕVÕ]� ROPD� ND\JÕVÕ� LOH� Lú� WDWPLQL� DUDVÕQGD� S������ DQODPOÕOÕN� G�]H\LQGH�QHJDWLI� \|QO�� ELU� LOLúNL� ROGX÷X� J|U�OPHNWH� YH� DUDúWÕUPDPÕ]ÕQ� +���+HPúLUHOHULQ� EDúDUÕVÕ]� ROPD� ND\JÕVÕ� LOH� Lú� WDWPLQL� GH÷LúNHQOHUL� DUDVÕQGD�LVWDWLVWLNVHO� DoÕGDQ� WHUV� \|QO�� ELU� LOLúNL� YDUGÕU��� KLSRWH]L� NDEXO� HGLOPHNWHGLU��'L÷HU�\DQGDQ�|UJ�W�LoLQGHNL�URO�EHOLUVL]OL÷L�DUWWÕNoD�ELUH\LQ�LúLQGHQ�HOGH�HWPLú�ROGX÷X� WDWPLQ� G�]H\L� GH� D]DOPDNWDGÕU�� .ÕVDFD� URO� EHOLUVL]OL÷L� LOH� Lú� WDWPLQL�GH÷LúNHQOHUL�DUDVÕQGD�S������DQODPOÕOÕN�G�]H\LQGH�WHUV�\|QO��ELU�LOLúNL���������
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J|]OHPOHQLUNHQ�� +�� �+HPúLUHOHULQ� |UJ�W� LoL� URO� EHOLUVL]OL÷L� DOJÕODPDVÕ� LOH� Lú�WDWPLQL�GH÷LúNHQOHUL�DUDVÕQGD� LVWDWLVWLNVHO�DoÕGDQ� WHUV� \|QO��ELU� LOLúNL� YDUGÕU���KLSRWH]L� GH� NDEXO� J|UPHNWHGLU�� � $QFDN� Lú� \�N�� LOH� Lú� WDWPLQL� GH÷LúNHQOHUL�DUDVÕQGDQ� LVWDWLVWLNVHO� DoÕGDQ� DQODPOÕ� ELU� LOLúNL� EXOXQDPDPÕú�� GROD\ÕVÕ\OD�³+HPúLUHOHULQ�Lú�\�N��LOH�Lú�WDWPLQL�GH÷LúNHQOHUL�DUDVÕQGD�LVWDWLVWLNVHO�DoÕGDQ�WHUV� \|QO�� ELU� LOLúNL� YDUGÕU�´� úHNOLQGHNL� +�� KLSRWH]L� DQDOL]� VRQXoODUÕ�GR÷UXOWXVXQGD�UHGGHGLOPLúWLU��
�����5HJUHV\RQ�$QDOL]L�
5HJUHV\RQ� DQDOL]L� LOH� ED÷ÕPOÕ� GH÷LúNHQL� HWNLOH\HQ� ED÷ÕPVÕ]�GH÷LúNHQOHU�EHOLUOHQPLú�YH�KHVDSODQDQ� UHJUHV\RQ�NDWVD\ÕODUÕQÕQ�DQODPOÕ�ROXS�ROPDGÕ÷Õ�$QRYD�WDEORVX�DUDFÕOÕ÷Õ�LOH�\DSÕODQ�)�WHVWL�X\JXODQDUDN�EXOXQPXúWXU��%XQD� J|UH� 7DEOR� �� SURVHG�UHO� DGDOHW� YH� VWUHV� GH÷LúNHQOHUL� RODQ� IL]LNVHO�\RUJXQOXN�� URO� NDUPDúÕNOÕ÷Õ�� EDúDUÕVÕ]OÕN� ND\JÕVÕ� YH� URO� EHOLUVL]OL÷L� ED÷ÕPVÕ]�GH÷LúNHQOHUL� LOH� Lú� WDWPLQL�ED÷ÕPOÕ�GH÷LúNHQL�DUDVÕQGDNL� UHJUHV\RQ�DQDOL]LQLQ�VRQXoODUÕQÕ�LoHUPHNWHGLU���
7DEOR����3URVHG�UHO� $GDOHW� YH� 6WUHV� %D÷ÕPVÕ]� 'H÷LúNHQOHUL� øOH� øú�� 7DWPLQL� %D÷ÕPOÕ� 'H÷LúNHQL� $UDVÕQGDNL� 5HJUHV\RQ� $QDOL]L�� 6RQXoODUÕ�
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<DSÕODQ�DQDOL]OHU�VRQXFXQGD�SURVHG�UHO�DGDOHW�LOH�VWUHV�GH÷LúNHQOHULQLQ�KHPúLUHOHULQ�Lú� WDWPLQL��]HULQGH������HWNLOL�ROGX÷X�EHOLUOHQPLúWLU��%LU�EDúND�GH\LúOH� SURVHG�UHO� DGDOHW� YH� VWUHV� GH÷LúNHQOHUL� RODQ� IL]LNVHO� \RUJXQOXN�� URO�NDUPDúÕNOÕ÷Õ��EDúDUÕVÕ]OÕN�ND\JÕVÕ�YH�URO�EHOLUVL]OL÷L�KHPúLUHOHULQ�Lú�WDWPLQLQH�LOLúNLQ�YDU\DQVÕQ�����¶XQX�DoÕNOD\DELOPHNWHGLU��%X�HWNL�$QRYD�\ROX� LOH� WHVW�HGLOGL÷LQGH� GH� �� �� VHYL\HVLQGH� �S ������������ DQODPOÕ� ROGX÷X�J|U�OPHNWHGLU��7DEOR��¶GHNL�VDELW��FRQVWDQW��YH�%�GH÷HUOHULQGHQ�\DUDUODQDUDN�EX�LOLúNL\L�PDWHPDWLNVHO�RODUDN�LIDGH�HWPHN�LVWHUVHN�
øú�7DWPLQL �������������3UR�$G�������)L]�%DV�������5RO�.DU������%Dú�.D\J������5RO��%HO���

úHNOLQGH� \D]DELOLUL]��%X� SURVHG�UHO� DGDOHWWHNL� �� ELULPOLN� DUWÕúÕQ� Lú� WDWPLQLQH������� RUDQÕQGD� NDWNÕ� \DSDFD÷Õ� DQODPÕ� WDúÕPDNWDGÕU�� $QFDN� |UQH÷LQ� |UJ�W�LoHULVLQGHNL� URO� EHOLUVL]OL÷LQLQ� �� ELULP� DUWPDVÕ� LVH� KHPúLUHOHULQ� Lú� WDWPLQLQH�
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������ RUDQÕQGD� QHJDWLI� \|QO�� ELU� HWNL� \DSPDVÕ�� Lú� WDWPLQLQL� D]DOWPDVÕ�VRQXFXQX�GR÷XUPDNWDGÕU��g]HWOH�SURVHG�UHO�DGDOHW�DOJÕODPDVÕ�KHPúLUHOHULQ�Lú�WDWPLQLQH� ROXPOX� \|QGH� \DQVÕUNHQ�� IL]LNVHO� \RUJXQOXN�� URO� NDUPDúÕNOÕ÷Õ��EDúDUÕVÕ]OÕN�ND\JÕVÕ�YH�URO�EHOLUVL]OL÷L�RODUDN�LIDGH�HWWL÷LPL]�VWUHV�GH÷LúNHQOHUL�LVH�Lú�WDWPLQLQL�ROXPVX]�\|QGH�HWNLOH\HELOPHNWHGLU��
�

6218d�
øúOHWPHOHU� LoLQ� VDKLS� ROGXNODUÕ� NLOLW� XQVXUODUÕQ� HQ� EDúWD� JHOHQLQLQ�LQVDQ� ND\QDNODUÕ� ROGX÷X� oRN� UDKDWOÕNOD� V|\OHQHELOPHNWHGLU�� +HU� QH� NDGDU�EXJ�Q� WHNQRORML�� VHUPD\H�� KDPPDGGH� YH� DU�JH� JLEL� GH÷LúLN� NDYUDPODU�LúOHWPHOHU�DoÕVÕQGDQ�ROGXNoD�|QHPOL�GH÷HUOHU�RODUDN�|Q�SODQD�oÕNVD�GD�EXQODUÕ�ELU� DUD\D� JHWLUHFHN�� LúOHWPH� KHGHIOHUL� GR÷UXOWXVXQGD� VWUDWHMLN� ELU� J�FH�G|Q�úW�UHFHN� RODQ� XQVXU� LVH� LQVDQ� ND\QDNODUÕ� ROPDNWDGÕU��'ROD\ÕVÕ\OD� LQVDQ�ND\QDNODUÕQÕQ� Lú� WDWPLQL�� Lú� PHPQXQL\HWL� GH� LúOHWPH� JHOHFH÷L� YH� EDúDUÕVÕ�DoÕVÕQGDQ�VRQ�GHUHFH�KDVVDV�ELU�NRQXP�DU]�HWPHNWHGLU��%X�ED÷ODPGD�LúJ|UHQ�EDúDUÕVÕ� YH� VD÷OÕ÷ÕQÕ� GR÷UXGDQ� HWNLOH\HELOHQ� VWUHV� XQVXUX� LOH� |UJ�W� LoL�SURVHG�UHO�DGDOHWLQ�� LúJ|UHQLQ� Lú� WDWPLQLQH�QH�GHUHFH�YH�QH�\|QGH�HWNL�HWWL÷L�DUDúWÕUÕOPDVÕ� JHUHNHQ� ELU� NRQX� RODUDN� |Q�P�]GH� GXUPDNWDGÕU�� %X� ELOLQo� YH�VRUXPOXOXNWDQ� KDUHNHWOH� *D]L� +DVWDQHVL� KHPúLUHOHUL� �]HULQGH� \DSPÕú�ROGX÷XPX]�EX�DUDúWÕUPD��EDúWD�|UJ�W� LoL�SURVHG�UHO�DGDOHW�ROPDN��]HUH�VWUHV�GH÷LúNHQOHULQGHQ�IL]LNVHO�\RUJXQOXN��URO�NDUPDúÕNOÕ÷Õ��EDúDUÕVÕ]OÕN�ND\JÕVÕ�LOH�URO� EHOLUVL]OL÷LQLQ� KHPúLUHOHULQ� Lú� WDWPLQL� �]HULQGH� HWNLOHUL� ROGX÷XQX� RUWD\D�NR\PDNWDGÕU�� g]HOOLNOH� SURVHG�UHO� DGDOHWLQ� GD÷ÕWÕPFÕ� DGDOHWH� GH� WHPHO�ROXúWXUPDVÕ� DoÕVÕQGDQ� LúJ|UHQ� WDWPLQLQH� RODQ� HWNLVL� ELUD]� GDKD� ID]OD�KLVVHGLOPHNWHGLU��6RQXo�RODUDN�|UJ�W�LoLQGH�SURVHG�UHO�DGDOHWLQ�WHVLVL�YH�VWUHV�G�]H\LQLQ� RODELOGL÷LQFH� D]DOWÕOPDVÕQÕQ� LúJ|UHQ� WDWPLQL� YH� PXWOX÷XQXQ� \DQÕ�VÕUD�� LúOHWPH� EDúDUÕVÕQD� GD� |QHPOL� ELU� NDWNÕ� DQODPÕ� WDúÕGÕ÷Õ� DVOD�XQXWXOPDPDOÕGÕU���

.$<1$.d$�
��� $\ED\�5��YH�$\ED\�$���+XNXND�*LULú� $\ED\�<D���øVWDQEXO��������
��� )ROJHU�5��*��YH�.RQRYVN\�0��$���µ(IIHFWV�RI�3URFHGXUDO�DQG�'LVWULEXWLYH�-XVWLFH�RQ�5HDFWLRQ�WR�3D\�5DLVH�'HFLVLRQV¶��$FDGHP\�RI�0DQDJHPHQW�-RXUQDO� 9RO������������V�����������
��� *UHHQEHUJ�� -��� ³2UJDQL]DWLRQDO� -XVWLFH�� <HVWHUGD\�� 7RGD\�� DQG�7RPRUURZ´��-RXUQDO�RI�0DQDJHPHQW� 9RO������������V�����������
��� -RVKL� .DLODVK� DQG� 5DL� $UXQ�� ³,PSDFW� RI� WKH� 4XDOLW\� RI� ,QIRUPDWLRQ�3URGXFWV� RQ� ,QIRUPDWLRQ� 6\VWHP�8VHUV¶� -RE� 6DWLVIDFWLRQ�� $Q� (PSULFDO�,QYHVWLJDWLRQ´��,QIR�6\VWHPV�-RXUQDO� 9RO������������V�����������
��� .OXJHU�0��7���7RZQHQG�.��DQG�/DLGODZ�7���³-RE�6DWLVIDFWLRQ��6WUHVV�DQG�%XUQRXW� LQ� $XVWUDOLDQ� 6SHFLDOLVW� $QDHVWKHWLVWV´��$QDHVWKHVLD� 9RO�� ����������V�����������
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��� 0DUWLQ� &KULVWRSKHU� /�� DQG� %HQQHWW� 1DWKDQ�� ³7KH� 5ROH� RI� -XVWLFH�-XGJPHQWV�LQ�([SODLQLQJ�7KH�5HODWLRQVKLS�%HWZHHQ�-RE�6DWLVIDFWLRQ�DQG�2UJDQL]DWLRQDO� &RPPLWPHQW´��*URXS� 	� 2UJDQL]DWLRQ� 0DQDJHPHQW�9RO������1R�����������V������
��� 0F)DUOLQ�'�%��DQG�6ZHHQH\�3��'���³'LVWULEXWLYH�DQG�3URFHGXUDO�-XVWLFH�DV� 3UHGLFWRUV� RI� � 6DWLVIDFWLRQ� :LWK� 3HUVRQDO� DQG� 2UJDQL]DWLRQDO�2XWFRPHV´��$FDGHP\�RI�0DQDJHPHQW�-RXUQDO� 9RO������������V�����������
��� 0RRUHKHDG� *�� DQG� :�� 5LFN\� *ULIILQ�� 2UJDQL]DWLRQDO� %HKDYLRU�+RXJKWRQ�DQG�0LIIOLQ�&RPSDQ\���QG�(G���������
��� g]GDPDU� .D]ÕP�� 3DNHW� 3URJUDPODU� øOH� øVWDWLVWLNVHO� 9HUL� $QDOL]L�.DDQ�.LWDEHYL��(VNLúHKLU��������
���� g]NDOS� (QYHU� YH� .ÕUHO� dL÷GHP�� gUJ�WVHO� 'DYUDQÕú� $QDGROX�hQLYHUVLWHVL� (÷LWLP�� VD÷OÕN� YH� %LOLPVHO� $UDúWÕUPD� dDOÕúPDODUÕ� 9DNIÕ�<D\ÕQODUÕ��1R�������(VNLúHKLU��������
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