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$%675$&7�/RJLVWLFV�� PHDQW� VKLSSLQJ� XQWLO� WKH� HDUO\� ����
V�� DWWDLQV� D� FULVS�VWDWXV�LQ�WRGD\
V�EXVLQHVV�ZRUOG�LQ�ZKLFK��FRPSXWHU�WHFKQRORJLHV��VSHHG�DQG�LQWHUQDWLRQDO�FRPSHWLWLRQ�DUH�LQFUHDVLQJO\�LPSRUWDQW��,Q� WKLV� VWXG\�� LPSDFWV� RI� LQIRUPDWLRQ� WHFKQRORJLHV� RQ� ORJLVWLFV�PDQDJHPHQW� DUH� LQYHVWLJDWHG�� ,Q� WKH� ILUVW� VHFWLRQ�� ORJLVWLFV�� ORJLVWLFV�PDQDJHPHQW�� VXSSO\� FKDLQ�PDQDJHPHQW�� DQG� WKH� LPSRUWDQFH� RI� ORJLVWLFV� LQ�VXSSO\�FKDLQ�PDQDJHPHQW�DUH�DQDO\]HG���,Q� WKH� VHFRQG� VHFWLRQ�� UHODWLRQVKLS� EHWZHHQ� WKH� LQIRUPDWLRQ�WHFKQRORJ\� DQG� ORJLVWLFV�� WKH� RSHUDWLRQ� RI� ,QWHUQHW� V\VWHP� RQ� WKH� ORJLVWLFV�VHFWRU� DQG� WKH� HIIHFWV� RI� LQIRUPDWLRQ� WHFKQRORJLHV� RQ� WKLUG� SDUW\� ORJLVWLFV�SURYLGHUV�DUH�H[DPLQHG���7KLUG� VHFWLRQ� RI� WKLV� VWXG\� LQYHVWLJDWHV� KRZ� VXSSO\� FKDLQV� ZLOO� EH�VKDSHG�LQ�WKH�QH[W�\HDUV��7KLV�VHFWLRQ�DOVR�LQWURGXFHV�D�VXSSO\�FKDLQ�PRGHO�IRUPHG�E\�WKH�,QWHUQHW�EXVLQHVV�DQG�SURYLGHV�VRPH�IRUHVLJKWV�LQWR�WKH�IXWXUH�VXSSO\�FKDLQ�PRGHOV��7KH� VWXG\� LV� FRQFOXGHG� LQ� WKH� ILQDO� VHFWLRQ� HPSKDVL]LQJ� WKDW�LQIRUPDWLRQ� WHFKQRORJLHV� FKDQJHG� QRW� RQO\� ORJLVWLFV� PDQDJHPHQW� EXW� DOVR�YDOXH� DGGLQJ� SURFHVVHV� VXFK� DV� VXSSO\�� GLVWULEXWLRQ�� SURGXFWLRQ� DQG�UHVHDUFK	�GHYHORSPHQW���/RMLVWLN��7HNQRORML�/RMLVWLN�øOLúNLVL��7HGDULN�=LQFLUL�<|QHWLPL���������
*ø5øù�
/RMLVWLN�� N|NHQL� <XQDQFD� ³/RMLVWLNRV´� NHOLPHVLQH� GD\DQPDNWDGÕU��/RMLVWLNRV� ³KHVDS� \DSPD� ELOLPL´�� ³KHVDS� \DSPD� EHFHULVL´� DQODPODUÕQD�JHOPHNWHGLU��7DULKVHO�JHOLúLP��V�UHFL� � LoLQGH�� ORMLVWLN�HQ�\D\JÕQ��NXOODQÕPÕQÕ�DVNHUL� DODQGD� � EXOPXúWXU�� $VNHUL� � OLWHUDW�UGH� ORMLVWLN�� � ³VDYDú� XQVXUODUÕQD��VWUDWHMLN� YH� WDNWLNVHO� � RODUDN� JHUHNVLQLP� GX\XODQ� � PDGGHOHU� LOH� KL]PHW�GHVWH÷LQL� VD÷ODPDN� LoLQ� \DSÕODQ� IDDOL\HWOHU´� RODUDN� NXOODQÕOPDNWDGÕU�� %X�DQODPGD�� ³RUGXODUÕQ� HU]DN� YH� FHSKDQH� GHVWH÷LQLQ� G�ú�Q�OHUHN� KDUHNHW�HWWLULOPHVL´� RODUDN� |Q� SODQD� oÕNDQ� ORMLVWLN�� DUWÕN� \DOQÕ]� DVNHUL� DODQOD� VÕQÕUOÕ�ROPDNWDQ�oÕNPÕú��SD]DUODPD�ELOLP�GDOÕQÕQ�|QHPOL�ELU�GHVWHNOH\LFLVL�ROPXúWXU���
7DULKWHNL� VDYDúODUGD� ORMLVWLN� oRN� |QHPOL� ELU� EDúDUÕ� |÷HVLQL�ROXúWXUPDNWD� LGL�� øVWDQEXO¶XQ� DOÕQPDVÕ� VÕUDVÕQGD� )DWLK� 6XOWDQ� 0HKPHW¶LQ�JHPLOHUL� NDUDGDQ� NÕ]DNODUOD� ND\GÕUPDVÕ�� RQXQ� FLGGL� ELU� ORMLVWLN� GHKDVÕ�ROGX÷XQX�J|VWHUPHNWHGLU��
øON� ORMLVWLN� ILUPDVÕ� LVH� ����¶ODUGD� $PHULND� %LUOHúLN� 'HYOHWOHUL¶QGH�NXUXOPXúWXU�� /RMLVWL÷LQ� \HQL� ELoLPL� LVH�� \LQH� EX� �ONHGH� ����¶OL� \ÕOODUÕQ�RUWDODUÕQGDQ� LWLEDUHQ� J�QGHPH� JHOPH\H� EDúODPÕúWÕU�� ����¶OL� \ÕOODUD� NDGDU�IL]LNVHO� GD÷ÕWÕP�� � WHGDULN� ]LQFLUL� YH� LúOHWPH� ORMLVWL÷L� NDYUDPODUÕ� Hú� DQODPOÕ�
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RODUDN� NXOODQÕOPÕúWÕU�� ����¶OL� \ÕOODUGDQ� VRQUD� LVH�� ORMLVWLN� NDYUDPÕ� ³WHGDULN�]LQFLUL�\|QHWLPL´�LOH�ELUOLNWH�DQÕOPD\D�EDúODQPÕúWÕU��
����¶OHUGHQ� VRQUD� LVH�� ELOJLVD\DU� WHNQRORMLOHULQGHNL� KÕ]OÕ� JHOLúPHOHU�ORMLVWLN�VHNW|U�QGH�GH�E�\�N�ELU�G|Q�ú�PH�QHGHQ�ROPXúWXU��6RQ�\ÕOODUGDNL�EX�JHOLúPHOHU� J|]� |Q�QH� DOÕQDUDN� JHUoHNOHúWLULOHQ� EX� oDOÕúPDQÕQ� DPDFÕ�� ELOJL�LúOHP� WHNQRORMLOHULQGHNL� JHOLúPHOHULQ� ORMLVWLN� \|QHWLPL� YH� WHGDULN� ]LQFLUOHUL��]HULQGHNL�HWNLOHULQL�LQFHOHPHNWLU������
�
����/2-ø67ø.�� /2-ø67ø.� <g1(7ø0ø�� 7('$5ø.����� =ø1&ø5ø� <g1(7ø0ø� .$95$0/$5,� YH� 7('$5ø.��� =ø1&ø5ø�<g1(7ø0ø1'(�/2-ø67øöø1�g1(0ø����������������
�����/RMLVWLN�YH�/RMLVWLN�<|QHWLPL�
/RMLVWLN�� KDPPDGGHOHULQ� �� NÕVPHQ� LúOHQPLú� �� �UHWLPL� WDPDPODQPÕú��U�QOHULQ� � DOÕFÕODU� LOH� VDWÕFÕODU� DUDVÕQGDNL� DNÕúÕQÕQ� \|QHWLOGL÷L� IDDOL\HWOHUL�LoHUPHNWHGLU�� 8OXVODUDUDVÕ� /RMLVWLN� <|QHWLPL� .RQVH\L¶QLQ� WDQÕPÕQD� J|UH�ORMLVWLN�� ³�U�QOHULQ�� KL]PHWOHULQ� YH� RQODUOD� LOJLOL� ELOJLOHULQ�� P�úWHULOHULQ�LKWL\DoODUÕQÕ�NDUúÕODPDN�LoLQ��UHWLP�QRNWDVÕ�LOH�W�NHWLP�QRNWDVÕ�DUDVÕQGD�HWNLQ�ELU� ELoLPGH� LOHUL\H� YH� JHUL\H� DNÕúÕQÕ� SODQOD\DQ�� X\JXOD\DQ� YH� NRQWURO� HGHQ�WHGDULN� ]LQFLUL� V�UHFLQLQ� ELU� |÷HVLGLU´�� /RMLVWLN� NDQDOÕ� LVH�� WHGDULN� ]LQFLUL��\HOHULQLQ� GHSRODPD�� HOGH� WXWPD�� WDúÕPD� YH� LOHWLúLP� IRQNVL\RQODUÕQÕ�JHUoHNOHúWLUGLNOHUL�� �U�QOHULQ� DNÕúÕQD� NDWNÕGD� EXOXQDQ� ELU� D÷GÕU�� /RMLVWLN�\|QHWLPL� LVH�� WHGDULN� ]LQFLUL� \|QHWLPLQL�� VDWÕQ� DOPD\Õ�� YH� IL]LNVHO�GD÷ÕWÕPÕ�GHSRODPD��VLJRUWD��WDúÕPD��GD�LoLQH�DODQ�JHQLú�NDSVDPOÕ�\|QHWVHO�ELU�V�UHoWLU��/RMLVWLN�\|QHWLPLQLQ�DPDFÕ��KDPPDGGHOHUL�YH�\DUÕ�LúOHQPLú��U�QOHUL�WHGDULNoLOHUH�� �UHWLPL� WDPDPODQPÕú� �U�QOHUL� LVH� W�NHWLFLOHUH� WDP� ]DPDQÕQGD��KDVDUVÕ]�YH�HQ�G�ú�N�PDOL\HWOH�VXQDELOPHNWLU��
����¶ODUÕQ�EDúODUÕQD�NDGDU� �QDNOL\HFLOLN� LOH�D\QÕ�DQODPGD�NXOODQÕODQ�ORMLVWLN�� XOXVODU� DUDVÕ� � UHNDEHWLQ� |Q� SODQGD� ROGX÷X�� WHNQRORML� YH� YDUOÕNODUÕQ�GH÷HU� ND]DQGÕ÷Õ�� KÕ]ÕQ� KHU� ]DPDQNLQGHQ� � |QHPOL� ROGX÷X� � J�Q�P�]� Lú�G�Q\DVÕQGD�� \HS\HQL� ELU� ER\XWD� � WDúÕQPÕúWÕU�� 6DWÕQ� DOPD�� J�PU�N�� QDNOL\H��VLJRUWD��GHSRODPD�� WHGDULN�� WDOHS� WDKPLQOHUL�� HQYDQWHU� \|QHWLPL�� ORMLVWLN�ELOJL�VLVWHPL��GD÷ÕWÕP�� LDGH� LúOHPOHUL��HWLNHWOHPH��IL\DW�EDUNRG��SDNHWOHPH��P�úWHUL�WDOHSOHULQH�J|UH��U�Q�KD]ÕUODPD��\RO�SODQODPDVÕ�YH�WDúÕQDFDN��U�QH�HQ�X\JXQ�DUDoODUÕQ� VHoLOPHVL� JLEL� SHN� oRN� NDUPDúÕN� V�UHFL� LoHUHQ� ORMLVWLN� \|QHWLPL�IDDOL\HWOHUL��LQWHUQHW�YH�JHOLúHQ�ELOJL��WHNQRORMLOHUL�VD\HVLQGH��EX�V�UHoOHUL�GDKD�HWNLQ� YH� YHULPOL� NÕOPD\Õ� EDúDUPÕúWÕU�� /RMLVWLN� \|QHWLPL��(',�HOHNWURQLN� YHUL�GH÷LúLPL�� VLVWHPOHULQGHNL� YH� ELOJLVD\DU� WHNQRORMLOHULQGHNL� VRQ� \ÕOODUGDNL�
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&KDQQHOV����6L[WK�(GLWLRQ��3UHQWLFH�+DOO��1HZ�� -HUVH\��������V�����������

��� 3KLOLS�.27/(5��0DUNHWLQJ�0DQDJHPHQW��0LOOHQLXP�(GLWLRQ��3UHQWLFH��
���� +DOO��1HZ�-HUVH\��������V��������
��� .DWH�9,7$(��/RJLVWLFV�7HUPV�DQG�*ORVVDU\��6XSSO\�&KDLQ�9LVLRQV���� %HOOHYXH�

:DVKLQJWRQ��2FWREHU�������V������
��� 5REHUW�129$&.��/OR\G�5,1(+$57��0LFKDHO�:(//6��³5HWKLQNLQJ�� &RQFHSW�

)RXQGDWLRQV� LQ�/RJLVWLFV�0DQDJHPHQW´��-RXUQDO� RI�%XVLQHVV�/RJLVWLFV�� ������9ROXPH�����
1R����V�����������
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JHOLúPHOHUGHQ� GH� ROXPOX� HWNLOHQPLúWLU�� g]HOOLNOH� WHGDULN� ]LQFLUL� \|QHWLPL�LoLQGH� \HU� DODQ� ORMLVWLN� V�UHoOHUGH�� VLSDULúOHU� LQWHUQHW� �]HULQGHQ� YHULOPHNWH��VLSDULúOHULQ� WDNLEL�� |GHPH� NRúXOODUÕ� YH� IDWXUDODPD�� GHSR� VWRNODUÕQÕQ� VD\ÕPÕ�LúOHPOHULQGH�GH�ELOJL�LúOHP�WHNQRORMLOHULQGHQ�\DUDUODQÕOPDNWDGÕU��
�����7HGDULN�=LQFLUL�<|QHWLPLQGH�/RMLVWL÷LQ�gQHPL��
7HGDULN�]LQFLUL�\|QHWLPL���UHWLP�YH�GD÷ÕWÕP�NDQDOODUÕQGD��U�QOHULQ�YH�EX��U�QOHUOH�LOJLOL�ELOJLOHULQ�LOHUL\H��P�úWHUL\H�W�NHWLFL\H��YH�JHUL\H��WHGDULNoL\H��DNÕúÕQÕ�VD÷OD\DQ��PDOL\HWOHUL�D]DOWPD\Õ�KHGHIOH\HQ�\|QHWVHO�ELU�V�UHoWLU��
7HGDULN� ]LQFLUL� YH� GD÷ÕWÕP� NDQDOODUÕ� LoLQGH� HQ� |QHPOL� DúDPDODUGDQ�ELU� WDQHVL� ORMLVWLN� V�UHoOHUGLU��%X� V�UHoOHU� VRQ� GHUHFH� NDUPDúÕN� ROGX÷X� JLEL��oR÷X� ]DPDQ� GD� |QHPL� oRN� ID]OD� DOJÕODQDPD\DQ� ELU� V�UHoOHU� E�W�Q�G�U��g]HOOLNOH� ELOJL�LúOHP� WHNQRORMLOHULQGH� \DúDQDQ� JHOLúPHOHU� YH� EX� JHOLúPHOHU�NDUúÕVÕQGD� KD\DWD� JHoHQ� \HQL� o|]�POHU� ORMLVWLN� V�UHoOHUL� \DOÕQODúWÕUPD� YH�RWRPDWLNOHúWLUPH�DQODPÕQGD�|QHPOL�GH÷HUOHU�RUWD\D�NR\PDNWDGÕU���
����¶OHUGH� ORMLVWL÷LQ� |QHP� ND]DQPDVÕ�� |]HOOLNOH� VRQ� \ÕOODUGD��ONHPL]GH� |QHPLQLQ� DUWPDVÕ� 7RSODP� .DOLWH� <|QHWLPL� YH� ELOJL�LúOHP�WHNQRORMLOHULQGHNL�JHOLúPHOHU�LOH�GR÷UXGDQ�LOLúNLOLGLU��7RSODP�.DOLWH�<|QHWLPL�$QOD\ÕúÕQGD� 'HPLQJ�� HQ� |QHPOL� WHNQLN� QRNWDQÕQ� �U�Q�� �� KL]PHWL� HQ� XFX]D��UHWHELOPHN� ROGX÷XQX� LIDGH� HWPHNWHGLU�� 'HPLQJ�� EXQX� V�UHoOHUH� \|QHOLN�RODUDN� HOH� DOPÕú�� NDOLWHQLQ� NRQWURO�QH� GH÷LO�� V�UHFLQ� NRQWURO�QH� oRN� |QHP�YHUPLúWLU�� %�W�Q� G�Q\DGD� |]HOOLNOH� oRN� XOXVOX� ILUPDODU� NDOLWHOL� ELU� �U�Q�� ��KL]PHWL� XFX]D� �UHWPHQLQ� \DQÕQGD� P�úWHUL� WDWPLQLQL� GH� \�NVHOWPH\L�KHGHIOHPHNWHGLUOHU��%LU��U�Q����KL]PHWL�KHP�HQ�XFX]D��KHP�HQ�L\L�NDOLWHGH�YH�P�úWHUL\L� HQ� L\L� WDWPLQ� HGHELOHFHN� G�]H\GH� �UHWHELOPHQLQ� WHN� \ROX� HWNLQ�ORMLVWLN�\|QHWLPLQGHQ�JHoPHNWHGLU��
%LU� �U�Q�� �� KL]PHWL� XFX]D� �UHWHELOPHN� LoLQ� �UHWLP� ND\QDNODUÕQÕ� GD�ELUOHúWLUPHN� JHUHNPHNWHGLU�� %X� ND\QDNODU� ELUOHúWLULOGL÷LQGH� |UQH÷LQ�� GDKD�|QFH����WDQH�IDEULNDGD��UHWLOHQ�RWRPRELOOHU�HQ�ID]OD����IDEULNDGD��UHWLOPH\H�EDúODQDELOLU�� )LUPDODU� �UHWLPLQ� ND\QDNODUÕQÕ� ELUOHúWLUGLNOHULQGH� LVH��P�úWHULOHULQGHQ�X]DNODúPD\D�EDúODPDNWDGÕUODU��)DNDW�D\QÕ�]DPDQGD��P�úWHUL�WDWPLQLQL� HQ� �VW� G�]H\H� oÕNDUPDN�� \DQL� ELU� �U�Q�� �� KL]PHWL� P�úWHULQLQ�JHUHNVLQLP� GX\GX÷X� \HUGH� YH� ]DPDQGD� RQD� VXQDELOPHN� GH� |QHPOLGLU�� øúWH�EXUDGD� ORMLVWLN� V�UHoOHU� J�QGHPH� JHOPHNWHGLU�� )LUPDODU�� P�úWHULOHULQGHQ�IL]LNVHO�RODUDN�X]DN�E|OJHOHUGH��UHWLP�\DSWÕNODUÕ�V�UHFH�ORMLVWL÷L�HWNLQ�NÕOPDN�]RUXQGDGÕUODU��0�úWHUL� WDWPLQLQL� DUWÕUPDQÕQ� WHPHOLQGH�� UHNDEHWWHNL� HQ�E�\�N�VLODK�RODUDN�ORMLVWLN�J�QGHPH�JHOPHNWHGLU��
����¶OÕ� \ÕOODUGDQ� VRQUD� WHNQRORMLQLQ� JHOLúPHVL\OH� ELUOLNWH� ELOJLVD\DU�D÷ODUÕ� ROXúPD\D� EDúODPÕúWÕU�� %XQXQ� VRQXFXQGD� WHGDULN� ]LQFLUL� \|QHWLPL�

��� +XDQ�1HQJ�&+,8��³7KH�,QWHJUDWHG�/RJLVWLFV�0DQDJHPHQW�6\VWHP´��,QWHUQDWLRQDO��-RXUQDO�
RI�3K\VLFDO�'LVWULEXWLRQ	/RJLVWLFV�0DQDJHPHQW��������9ROXPH�����1R����V���������

��� &28*+/$1�YG���������V����������
��� -D\�+(,=(5��%DUU\�5(1'(5��3ULQFLSOHV�RI�2SHUDWLRQV�0DQDJHPHQW���)RXUWK� (GLWLRQ��

3UHQWLFH�+DOO��1HZ�-HUVH\��������V���������������
��� ,QIRPDJ�'HUJLVL��$UDOÕN�������6D\Õ�����V�������
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ROJXVX�GD�E�\�N�ELU�GH÷LúLPH�X÷UDPÕú�YH�HOOH� WXWXODQ� VWRNODU��P�úWHUL� WDNLS�NDUWODUÕ� \HULQL� VRQ� \ÕOODUGD� LQWHUQHW� �]HULQGHQ� YHULOHQ� VLSDULúOHUH�� �UHWLFL� LOH�P�úWHULOHULQ� ELUOLNWH� WDNLS� HGHELOGLNOHUL� ELOJL�LúOHP� WHPHOOL� P�úWHUL� WDNLS�SURJUDPODUÕQD� EÕUDNPÕúWÕU�� $UWÕN� J�Q�P�]GH� ILUPDODUÕQ� �U�QOHULQLQ�GHSRODUÕQGDQ� P�úWHULOHULQH�W�NHWLFLOHUH� XODúDQD� NDGDU� JHoHQ� V�UHoWHNL� DNÕúÕ�\|QHWHELOPHOHUL�GH�GDKD�NROD\�YH�KÕ]OÕ�ELU�ELoLPGH�JHUoHNOHúPHNWHGLU���
%X� V�UHo� LúOHUNHQ� ����¶OL� \ÕOODUGD� ILUPDODU�� NHQGL� |]� VHUPD\HOHULQL�QDVÕO�GDKD�L\L�NXOODQDELOHFHNOHUL�NRQXVXQGD�oDED�J|VWHUPH\H��NHQGL�X]PDQOÕN�DODQODUÕQD� RGDNODQDELOPHN� LoLQ� \DSÕOPDVÕ� JHUHNHQOHUL� WDUWÕúPD\D� \|QHOGLOHU��%X� G|QHPGH� WHGDULN� ]LQFLUL� \|QHWLPLQLQ� GÕú� ND\QDN� NXOODQÕPÕ\OD��RXWVRXUFLQJ��\DSÕOPDVÕ�NRQXVX�J�QGHPH�JHOPH\H�EDúODPÕúWÕU����
%LOJL�LúOHP� WHNQRORMLOHULQGHNL� JHOLúPHOHU�� ORMLVWL÷L� NDP\RQFXOXN�ER\XWXQGDQ� DOÕS� JHUoHN� NRQXPXQD� JHWLUPLúWLU�� /RMLVWLN�� |QHPL� YH� ID\GDODUÕ�KHU� ]DPDQ� ELOLQHQ� ELU� NDYUDP� ROXS� G�Q\DGD� NHQGL� \HULQL� VRQ� \ÕOODUD� NDGDU�NRQXPODQGÕUDPDPÕúWÕU�� %X� \HQL� NRQXPODQGÕUPDGD� |]HOOLNOH� HOHNWURQLN�WHGDULN� YH� HOHNWURQLN� ORMLVWL÷LQ� oRN� E�\�N� HWNLVL� ROPXúWXU��/RMLVWLN� DOW\DSÕVÕ�J�oO�� ROPD\DQ� ILUPDODUÕQ� SD]DUODPD� LúOHYOHULQGH� EDúDUÕOÕ� RODELOPHOHUL�P�PN�Q� J|U�QPHPHNWHGLU�� gUQH÷LQ�� *HQHUDO� 0RWRUV� WHGDULNoLOHUL� LOH�ROXúWXUGX÷X�HOHNWURQLN� D÷ODU� \DUGÕPÕ\OD� VÕIÕU� VWRN�YH� WDP� ]DPDQÕQGD� �UHWLP�VLVWHPOHULQL� X\JXOD\DELOPHNWH� YH� EX� VD\HGH� ELULP� PDOL\HWOHULQL�G�ú�UHELOPHNWHGLU����

���%ø/*ø�øù/(0�7(.12/2-ø/(5ø�/2-ø67ø.�ø/øù.ø6ø�
øQWHUQHWLQ� KÕ]OD� \D\JÕQODúPDVÕ�� HOHNWURQLN� WLFDUHWL�� WLFDUL� LúOHPOHULQ�\�U�W�OPHVLQGH� \HQL� YH� oRN� HWNLQ� ELU� DUDo� KDOLQH� JHWLUPLúWLU�� (OHNWURQLN�WLFDUHW�� W�P� G�Q\DGD� WLFDUHWLQ� VHUEHVWOHúWLULOPHVL� H÷LOLPL� LOH� ELUOLNWH�� VRQ� RQ�\ÕOGD� \DúDQDQ� YH� ELOJL� LOHWLúLPLQL� NROD\ODúWÕUDQ� WHNQRORMLN� JHOLúPHOHULQ� ELU��U�Q��RODUDN�RUWD\D�oÕNPÕúWÕU��
(OHNWURQLN� WLFDUHW�H�WLFDUHW��� ³WLFDUL� LúOHPOHULQ�� LQWHUQHW� YH\D� KLo�NLPVHQLQ� |]HO� PDOÕ� ROPD\DQ� :HE� WDEDQOÕ� VLVWHPOHUH� ND\GÕUÕOPDVÕ´� RODUDN�WDQÕPODQDELOLU���� %DúND� ELU� LIDGH\OH�� H�WLFDUHW�� �U�Q� YH�YH\D� KL]PHWOHULQ��UHWLP�� WXWXQGXUPD�� VDWÕú�� VLJRUWD�� GD÷ÕWÕP� YH�|GHPH� LúOHPOHULQLQ� HOHNWURQLN�DUDoODU� � �]HULQGHQ� \DSÕOPDVÕGÕU���� $PHULNDQ� 3D]DUODPD�%LUOL÷L¶QLQ� WDQÕPÕQD�J|UH�H�WLFDUHW��³ELOJLVD\DUODU�YH�HOHNWURQLN�DUDoODUD�GD\DQDQ�LQWHUQHW�WHPHOOL�Lú�PRGHOOHULQL´�LIDGH�HWPHNWHGLU����
%LOJL� YH� LOHWLúLP� WHNQRORMLOHULQGHNL� EX� KÕ]OÕ� JHOLúPHOHU� ORMLVWLN�VHNW|U�Q�� �� IDUNOÕ� DODQGD� HWNLOHPHNWHGLU�� %XQODU�� 1RNWD� 6DWÕú�

���� &DSLWDO�'HUJLVL���³0��1DOEDQWR÷OX�6|\OHúL³��.DVÕP�������V�����������
���� +(,=(5��5(1'(5��������V���������������
���� 9H\VHO�%2=.857��(OHNWURQLN�7LFDUHW��$OID�<D\ÕQHYL��%XUVD��������V�����
���� (IUDLP� 785%$1�� 'DYLG� .,1*�� -DH� /((�� 0HUULOO� :$5.(17,1�� 0LFKDHO� &+81*��

(OHFWURQLF�&RPPHUFH��3UHQWLFH�+DOO�,QF���1HZ�-HUVH\��������V��������������
���� ZZZ�PDUNHWLQJSRZHU�FRP�OLYH�PJ�GLFWLRQDU\�YLHZ�SKS�
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6LVWHPOHUL�326��� %DUNRGODPD�� (OHNWURQLN� 9HUL� 'H÷LúLPL�(',��� .DWPD�'H÷HUOL�$÷ODU�9$1��YH�(OHNWURQLN�6LSDULú�6LVWHPOHULGLU����
6RQ� \ÕOODUGD�� ORMLVWLN� ILUPDODUÕ� YHULPOLOLNOHULQL� DUWÕUPDN� DPDFÕ\OD�NHQGLOHULQL� \HQLOHPH� LKWL\DFÕ� KLVVHWPHNWH� YH� EX� DPDoOD�� ELOJL�LúOHP�WHNQRORMLOHUL� DODQÕQGDNL� JHOLúPHOHUGHQ� \DUDUODQPDNWDGÕUODU�� 'L÷HU� WDUDIWDQ��ORMLVWLN� ILUPDODUÕ� ELOJL�LúOHP� WHNQRORMLOHULQL� �UHWHQ� ILUPDODUÕQ� HQ� |QHPOL�P�úWHULOHUL� KDOLQH� JHOPLúOHUGLU�� +HU� LNL� WDUDI� GD�� KÕ]OD� DUWDQ� H�WLFDUHW�X\JXODPDODUÕ�YH�\HQL�Lú�PRGHOOHULQLQ�GH�ELUHU�SDUoDVÕ�RODUDN�FLGGL��SURMHOHUGH�\HU�DOPD\D�EDúODPÕúODUGÕU��g]HOOLNOH�� LúOHWPHGHQ�P�úWHUL\H� � � � ��%XVLQHVV�WR�&XVWRPHU� �%�&���YH\D�LúOHWPHGHQ�LúOHWPH\H���%XVLQHVV�WR�%XVLQHVV� �%�%���JHUoHNOHúWLULOHQ� ORMLVWLN� X\JXODPDODUGD�� V�UHFLQ� KHU� LNL� XFXQGDNL� ILUPD� GD�ELOJL�LúOHP� WHNQRORMLOHUL�%7�� �UHWHQ� ILUPDODUGDQ� |QHPOL� GHVWHNOHU�DOPDNWDGÕUODU����
/RMLVWLN� ILUPDODUÕ� P�úWHULOHULQL� GDKD� L\L� WDWPLQ� HGHELOPHN� LoLQ� H�WLFDUHW� X\JXODPDODUÕQGDQ� HWNLOHQHUHN� DúD÷ÕGD� \HU� DODQ� G|Q�ú�POHUL�JHUoHNOHúWLUPHNWHGLUOHU�����
/RMLVWLN� ILUPDODUÕ�� WHNQRORML� \DWÕUÕPODUÕQÕ� P�úWHULOHULQLQ� WDOHSOHUL�GR÷UXOWXVXQGD� GH÷LúWLUPHNWHGLU�� 7HGDULN� ]LQFLUOHULQGH� ORMLVWLN� ILUPDODUÕQGDQ�KL]PHW� WDOHS� HGHQ� LNL� D\UÕ� W�U� P�úWHUL� EXOXQPDNWDGÕU�� %LULQFL� W�U� P�úWHUL��³EHQLP��U�Q�P��� VHYNÕ\DWODUÕPÕ�G�]HQOH\LQ�YH�EHQ�EXQX�úHIIDI�ELU�ELoLPGH�LQWHUQHWWHQ� EDQD� YHULOHQ� ELU� úLIUH\OH� |÷UHQHELOH\LP�´� GHPHNWHGLU�� hU�Q�Q�Q�GXUXPXQX�DOÕFÕ\D�XODúDQD�GHN�WDNLS�HWPHN�LVWHPHNWHGLU��øNLQFL�W�U�P�úWHUL�LVH��P�úWHUL� KL]PHWOHUL�� oD÷UÕ� PHUNH]L�� SDUDQÕQ� WRSODQPDVÕ� YH� VDWÕQ� DOPDODUÕQ�\DSÕOPDVÕ�JLEL�GDKD�JHQLú�EHNOHQWLOHUL�EXOXQPDNWDGÕU��/RMLVWLN�ILUPDODUÕQÕQ�EX�WLS�P�úWHULOHULQLQ�EHNOHQWLOHULQL�NDUúÕOD\DELOPHN�LoLQ� LOHUL�G�]H\GH�ELOJLVD\DU�WHNQRORMLOHULQL�NXOODQPDODUÕ�JHUHNPHNWHGLU���
7HGDULN� ]LQFLULQLQ� J|U�Q�UO�O�÷�� � WDúÕ\ÕFÕODU� � LoLQ� LON� VÕUDGD�|QHPOLGLU�� %X� GD� LQWHUQHW� � YH� H[WUDQHW� VLWHOHULQGH� JHUoHN� ]DPDQOÕ� DUDPD�WDUDPD� PRWRUODUÕQÕQ� E�\�N� |Oo�GH� JHQLúOHPHVLQGHQ� ND]DQÕOPDNWDGÕU�� 'DKD�VRQUDNL� DúDPDGD� LVH�� H�GRN�PDQWDV\RQXQ� YH� HOHNWURQLN� IDWXUDODPDQÕQ�JHUoHNOHúPHVL�\HU�DOPDNWDGÕU��
$UWÕN�� KHP� ELUH\VHO� KHP� GH� NXUXPVDO� P�úWHULOHU�� HVNLVLQGHQ� oRN�GDKD� NROD\� RODUDN� VLSDULú� HGHELOGLNOHUL� �U�QOHUL�� HVNLVLQGHQ� GDKD� oDEXN� YH�KDWDVÕ]� RODUDN� WHVOLP� � DOPDN� LVWHPHNWHGLUOHU�� =LQFLUGHNL� HQ� ]D\ÕI� KDONDQÕQ�]LQFLULQ� � J�F�Q�� EHOLUOHPHVLQGHQ� GROD\Õ�� HQ� L\L� %�&� X\JXODPDODUÕ� D\QÕ�G�]H\GH� L\L� ORMLVWLN� KL]PHWOHUL� LOH� GHVWHNOHQPH]� LVH�� YHUGLNOHUL� KL]PHWOHULQ�EDúDUÕVÕQD� J|OJH� G�úPHNWHGLU�� 0�úWHULOHU� DUWÕN� \DOQÕ]FD� ZHE� HNUDQODUÕQGDQ��U�QOHUL� DUDPDN�� VWRNODUÕQ� VRUJXODUÕQÕ� JHUoHNOHúWLULS� VLSDULú� YHUPHN�LVWHPHPHNWHGLUOHU��$\QÕ�]DPDQGD�LVWHPLú�ROGXNODUÕ��U�Q�Q�KDQJL�WDULKWH�VHYN�

���� +XDQ�1HQJ�&+,8��������V�����
���� -XOLH� *(175<�� 'DYLG� 9(//(1*$�´8VLQJ� /RJLVWLFV� $OOLDQFHV� WR� *DLQ� D� 6WUDWHJLF�

$GYDQWDJH� LQ� WKH�0DUNHWSODFH´�� -RXUQDO� RI� 0DUNHWLQJ� �7KHRU\� 	� 3UDFWLFH��� 9ROXPH�� ���
,VVXH����������V���������

���� 5RELQ� *5$<�� ³0RUH� (�&RPPHUFH�� 6&0� 3URJUDPV� LQ� ������ 3XUFKDVLQJ�� 9ROXPH������
1R����V������������
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HGLOGL÷LQL��úX�DQGD�KDQJL�DúDPDGD��ROGX÷XQX�L]OHPHN�GH�LVWHPHNWHGLUOHU��%X�QHGHQOHUGHQ�GROD\Õ��ORMLVWLN�ILUPDODUÕ��GD�NDEXN�GH÷LúWLUPHNWHGLUOHU��øú�\DSPD�\|QWHPOHULQL�HOHNWURQLN�RUWDPD�WDúÕPDNWDGÕUODU��%LUoRN�ORMLVWLN��ILUPDVÕ��DUWÕN��NHQGL� X\JXODPDODUÕQÕ� %�&� X\JXODPDODUÕ� LOH� X\XPOX� KDOH� � JHWLUPHNWH� YH\D�NHQGLOHUL�EX�X\JXODPDODUÕQ�GR÷UXGDQ�NXOODQÕFÕODUÕ�ROPDNWDGÕUODU��
/RMLVWLN� \|QHWLPL� LOH� ELOLúLP� WHNQRORMLOHULQL� ELUELULQGHQ� D\ÕUPDN�RODQDNVÕ]� KDOH� JHOPHNWHGLU��g]HOOLNOH� �U�Q� WHGDULN� ]LQFLUL� \|QHWLPLQLQ� HWNLQ�YH� YHULPOL� VRQXoODUD� XODúPDVÕ� LoLQ�� ORMLVWLN� FLGGL� YH� SODQOÕ� ELU� ELoLPGH�X\JXODQPDOÕGÕU��3ODQODPDQÕQ�ROGX÷X�KHU�\HUGH��ELOLúLP�WHNQRORMLOHUL��HQ�DNWLI�ELoLPGH� � \HU� DOPDOÕGÕU�� /RMLVWLN� ILUPDODUÕ�� KDPPDGGH�� \DUÕ� PDPXO� YH\D�PDPXO� PDGGHOHULQLQ� ND\QDN� QRNWDODUÕQGDQ�� P�úWHUL\H�W�NHWLFL\H� NDGDU�X]DQDQ� ]LQFLULQGH�� ORMLVWLN� SHUIRUPDQVÕQÕQ� LQFHOHQPHVL�� SODQD� J|UH� QDVÕO�KDUHNHW� HGLOGL÷LQLQ� DQDOL]L�� P�úWHUL\H�W�NHWLFL\H� ELOJLOHULQ� JHUL� ELOGLULPL� YH�³EDUNRG´� HWLNHW� WDNLEL� JLEL� DODQODUGD� ELOJL� YH� LOHWLúLP� WHNQRORMLOHULQL�NXOODQPDNWDGÕUODU��
�����/RMLVWLN�6HNW|U�QGH�øQWHUQHW�6LVWHPLQLQ�øúOH\LúL��
/RMLVWLN� � ILUPDODUÕQÕQ� ELOLúLP� WHNQRORMLOHUL� ROPDGDQ� J�Q�P�]�Q�NXUXPVDO� � YH� KDWWD� ELUH\VHO� P�úWHULOHULQH� KL]PHW� YHUPH� úDQVODUÕ� \RNWXU��7HPHOGH� YHULOHQ� � KL]PHWLQ� NDOLWHVLQL� YH� SHUIRUPDQVÕQÕ� ELOLúLP� WHNQRORMLOHUL�\DUGÕPÕ\OD�DUWWÕUPDN�FLGGL�DQODPGD�P�úWHUL�WDWPLQL�VD÷ODPDNWDGÕU��%X�NÕVD�YH�X]XQ� G|QHPGH� ILUPDODUÕQ� SD]DU� SD\ODUÕQÕ� DUWWÕUDELOPHOHUL� LoLQ� JHUHNOLGLU��*�Q�P�]� Lú� G�Q\DVÕQGD� P�úWHULOHULQ� ROXúDELOHFHN� VRUXQODUÕQD� o|]�P�|QHULOHUL� JHWLUHELOPHN� oRN� |QHPOLGLU�� %X� DPDoOD�� ORMLVWLN� ILUPDODUÕQÕQ�VRUXQODUÕQÕ� o|]HELOPHN� LoLQ� |QHPOL� \D]ÕOÕPODU� �gUQH÷LQ�� 6$3��053�� (53��JHOLúWLULOPLúWLU��%LOJL�LúOHP�WHNQRORMLOHULQGHNL�JHOLúPHOHU��ORMLVWLN�ILUPDODUÕQÕQ��P�úWHULOHULQLQ� XODúPDN� LVWHGLNOHUL� ELOJLOHUH� GDKD� úHIIDI� YH� NÕVD� V�UHGH�XODúDELOPHOHULQL� P�PN�Q� NÕOPDNWDGÕU�� %LOJL�LúOHP� WHNQRORMLOHUL� NHVLQOLNOH�ORMLVWLN� VHNW|U�Q�Q� \DUGÕPFÕVÕ� ROPDN� GXUXPXQGDGÕU�� %LU� ORMLVWLN� ILUPDVÕQÕQ�EDúDUÕVÕ��ELOJL�LúOHP�E|O�P�Q�Q�QH�NDGDU�J�oO��YH�G�Q\DGDNL�JHOLúPHOHUL�QH�NDGDU�WDNLS�HGHELOGL÷L�LOH�GR÷UX�RUDQWÕOÕGÕU���
øQWHUQHW� �]HULQGHQ� LúOHP� \DSDQ� ELU� ORMLVWLN� ILUPDVÕ� LOH� %�&� ILUPDVÕ�DUDVÕQGDNL�VLVWHP�ú|\OH�LúOHPHNWHGLU����
��øQWHUQHW� � �]HULQGHQ� YHULOPLú� ELU� VLSDULúL� DODQ� ELU� ORMLVWLN� � ILUPDVÕ��VLSDULúL�WHVOLP�HGHFH÷L�DOÕFÕ\D�ELOJL�YHUHQ�ELU�H�SRVWD�J|QGHUPHNWHGLU���
��%X� VD\HGH� DOÕFÕ�� P�úWHULQLQ� �U�Q�Q�� QH� ]DPDQ� WHVOLP� DODFD÷ÕQÕ��RODVÕ� ELU� VRUXQ� � KDOLQGH� \HWNLOL� NLúLOHULQ� NLPOHU�ROGX÷XQX�ELOHELOPHNWHGLUOHU��%X� V�UH� LoLQGH� DOÕFÕ�� LQWHUQHW� � �]HULQGHQ� NROLVLQLQ� QHUHGH� � ROGX÷XQX� NHQGL�VLSDULú�QXPDUDVÕ�LOH�WDNLS�HGHELOPHNWHGLU����
/RMLVWLN� ILUPDODUÕ�� %�&� ILUPDODUÕQD� LQWHUQHWWH� oRN� |]HO� � KL]PHWOHU�YHUPHNWHGLUOHU�� %LOLúLP� WHNQRORMLOHUL� NXOODQÕODUDN� JHUoHNOHúWLULOHQ� DUDo� WDNLS�VLVWHPOHUL�� KHUKDQJL� ELU� DUÕ]D� � GXUXPXQGD� ORMLVWLN� ILUPDODUÕQÕQ� oRN� KÕ]OÕ�P�GDKDOH�HGHELOPHOHULQH�RODQDN�VD÷ODPDNOD�ELUOLNWH��P�úWHULOHUL�GH�EX�GXUXP�

���� $ODQ� 675(1*(5�� ³,QIRUPDWLRQ� 6\VWHPV� LQ� /RJLVWLFV� 0DQDJHPHQW�3DVW�� 3UHVHQW� DQG�
)XWXUH´��7UDQVSRUWDWLRQ�-RXUQDO��)DOO�������9ROXPH�����1R����V����������
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YH�RODVÕ�JHFLNPHOHU�KDNNÕQGD�KHPHQ�ELOJLOHQGLUPH\L�GH�P�PN�Q�NÕOPDNWDGÕU���%X� GXUXP�� WHGDULN� ]LQFLULQGH� LOHWLúLP� YHULPOLOL÷LQL� FLGGL� RUDQGD�DUWWÕUPDNWDGÕU�� g]HOOLNOH� SDNHWOHULQ� � GD÷ÕWÕPÕ� V�UHFLQGH� ROXúDELOHFHN� ND\ÕS�NROL� YH� \DQOÕú� DGUHVH� JLGHQ� NROL� � VD\ÕVÕQGD� VÕIÕUD� \DNÕQ� ELU� VRQXo� HOGH�HGLOHELOPHNWHGLU��%XQODUÕQ� ILQDQV� ND]DQoODUÕQD� ELU� GH� \DQOÕú� \DSÕOPÕú� ELU� LúL�\HQLGHQ� GR÷UX� ELU� ELoLPGH� \DSPDN� LoLQ� KDUFDQDQ� HQHUML�� ]DPDQ� YH� Lú�J�F�QGHQ� HGLOHQ� NkU� HNOHQLUVH�� JHQHO� FLUR� LoLQGH� FLGGL� ELU� WDVDUUXI�VD÷ODQDELOPHNWHGLU����
������%LOJL�øúOHP� 7HNQRORMLOHULQGHNL� *HOLúPHOHULQ� /RMLVWLN��� )LUPDODUÕQD�<DUDUODUÕ�
/RMLVWLN� VHNW|U�� LOH� ELOJL� WHNQRORMLOHUL� D\UÕOPD]� ELUHU� LNLOL� ROXS��ORMLVWL÷LQ� DOW� E|O�POHULQGHQ� HQ� |QHPOLOHUL�� ELOJL� YH� LOHWLúLP� WHNQRORMLOHUL��DUDoODU��PDWHU\DO�� PDGGL� YDUOÕNODU� � YH� � LQVDQ� ND\QDNODUÕGÕU�� øú� � V�UHoOHULQGH�V�UHNOLOL÷LQ�VD÷ODQPDVÕ��VLVWHPLQ�\DUDUODUÕQÕQ�|Oo�OPHVL��LVWDWLVWLNVHO�ELOJLOHULQ�WRSODQPDVÕ� YH� HúJ�G�P�Q� VD÷ODQPDVÕ� JLEL� LúOHPOHULQ� \�U�W�OPHVLQGH� WHPHO�GD\DQDN�ELOJL�YH�LOHWLúLP�WHNQRORMLOHULGLU����
/RMLVWLN�ILUPDODUÕQÕQ�WHNQRORMLN��\DSÕODQPDODUÕQÕ�JHOLúWLUPHOHUL��NHQGL�Lú� V�UHoOHULQL� KÕ]ODQGÕUDELOPHOHULQLQ� \DQÕ� VÕUD�� EX� ILUPDODUÕQ� ELUOLNWH�oDOÕúWÕNODUÕ�P�úWHULOHULQLQ� Lú�V�UHoOHULQH�X\XP�VD÷OD\DELOPHOHUL� �DoÕVÕQGDQ�GD�oRN� |QHPOLGLU�� /RMLVWLN� � ILUPDODUÕ�� P�úWHULOHULQLQ� LWKDODW� VLSDULúOHULQLQ�WDNLELQGHQ�� WDúÕQPDVÕQGDQ�J�PU�NOHPH�YH�GHSRODPD�JHUHNVLQLPOHULQH�NDGDU�W�P� IDDOL\HWOHULQL� WDNLS�HWPHNWH�YH�P�úWHULOHULQLQ� W�P�7�UNL\H�GD÷ÕWÕPODUÕQÕ�GD�\DSPDNWDGÕUODU��/RMLVWLN�ILUPDODUÕQÕQ��ILUPDGDQ�W�NHWLFL\H��%�&��GR÷UXGDQ�SD]DUODPD�IDDOL\HWOHULQL�X\JXOD\DQ�ILUPDODUÕQ�ZHE��VLWHOHUL�LOH�SDUDOHO�oDOÕúDQ��LVWHQHQ�VRUJXODPDODUD�\DQÕW�YHUHQ�ZHE�VLWHOHUL�GH�EXOXQPDNWDGÕU��
%LU� ORMLVWLN� ILUPDVÕQÕQ� YHULPOLOLN�� NkUOÕOÕN� YH� UHNDEHW� J�F�� Lú�V�UHoOHULQGH�NXOODQGÕ÷Õ� LQVDQ�ND\QDNODUÕ��ELOJL�LúOHP�WHNQRORMLOHUL�YH�DUDoODU�PDWHU\DOH�ED÷OÕ�ROPDNWDGÕU��øú�V�UHoOHULQGH�EX�|÷HOHULQ�L\L�NXOODQÕOPDVÕ�D\QÕ�]DPDQGD� ORMLVWLN�ILUPDODUÕQÕQ� ORMLVWLN�V�UHoOHULQL�RSWLPXP�NÕODELOPHOHULQH�YH�P�úWHUL�PHPQXQL\HWLQL�DUWWÕUDELOPHOHULQH�RODQDN�WDQÕPDNWDGÕU�����
/RMLVWLN� \|QHWLPLQL� NXOODQDQ� ILUPDODU�� WHGDULN� YH� GD÷ÕWÕP� V�UHFLQL�WHNQRORML\L� NXOODQDUDN�GDKD� L\L� \|QHWPHNWH�� WHGDULN�YH�GD÷ÕWÕP�PDOL\HWOHULQL�QDVÕO� G�ú�UHELOHFHNOHUL� NRQXVXQGD� V�UHNOL� oDOÕúPDODU� \DSPDNWDGÕUODU�������������������/RMLVWLN� ILUPDODUÕ�� WHNQRORML\L� ELU� DPDo� RODUDN� J|UPHN� \HULQH�� KHGHIOHULQH�XODúPDN� LoLQ� Lú� V�UHoOHUL� LOH� E�W�QOHúPLú� YD]JHoLOPH]� \DUGÕPFÕ� � ELU� ³DUDo´�RODUDN��GH÷HUOHQGLUPHNWHGLUOHU���
/RMLVWLN�ILUPDODUÕQÕQ�%7¶QL�NXOODQPDODUÕ�RQODUD�|QFHOLNOH�YHULPOLOLN��EXQD�ED÷OÕ�RODUDN�NkUOÕOÕN�YH�UHNDEHW�J�F��VD÷ODPDNWDGÕU��%N]��dL]LP�������

�

���� *UHJ� 7851(5�� 6WHSKHQ� /(0$<�� 0DUN� 0,7&+(//�� ³6ROYLQJ� WKH� 5HYHUVH� /RJLVWLFV�
3UREOHP�� $SSO\LQJ� WKH� 6\PELRWLF� /RJLVWLFV� &RQFHSW´�� -RXUQDO� RI�
0DUNHWLQJ�7KHRU\	3UDFWLFH���������9ROXPH����1R����V���������

���� ,QIRPDJ�'HUJLVL��³7HNQR�ORMLVWLN´��ùXEDW�������6D\Õ�����V����������
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/RMLVWLN�V�UHoOHU��

*HULELOGLULP��1RW��%X�PRGHO�\D]DUODU�WDUDIÕQGDQ�JHOLúWLULOPLúWLU���
/RMLVWLN� ILUPDODUÕQÕQ� P�úWHULOHULQLQ� WHPHO� EHNOHQWLVL�� �U�QOHULQLQ�LVWHGL÷L� ]DPDQGD�� LVWHGL÷L� \HUH�� ]DUDU� J|UPHGHQ� JLWPHVL� YH� EXQODUOD� LOJLOL�ELOJLOHULQ� V�UHNOL� RODUDN� L]OHQHELOPHVLGLU�� 0�úWHULOHULQLQ� EX� EHNOHQWLOHULQL�WDWPLQ� HGHELOPHN� LoLQ� ORMLVWLN� ILUPDODUÕQÕQ� ELOJL� LúOHP� WHNQRORMLOHULQGHNL�JHOLúPHOHUL� WDNLS� HGLS�� Lú� V�UHoOHULQH� EX� \HQLOLNOHUL� X\JXODPDODUÕ�JHUHNPHNWHGLU����
%7� LOH� ORMLVWL÷LQ� P�NHPPHO� X\XPX�� WLFDUL� ND\ÕWODUGD� ELUOHúWLUPHOHU�\DSÕODELOPHVLQH��YH�PHUNH]LOHúPLú�YHUL�VLVWHPOHUL�NXUXODELOPHVLQH��ILUPDODUÕQ�PDOL� J|U�Q�P�\OH� LOJLOL� WDP� ]DPDQÕQGD� YH� GDKD� VD÷OÕNOÕ� ELOJL� HOGH�HGLOHELOPHVLQH� RODQDN� WDQÕPDNWDGÕU��%7¶QLQ� ORMLVWLN� ILUPDODUÕQD� VD÷ODGÕ÷Õ� HQ�E�\�N�DYDQWDM�YH�VRPXW�ND]DQÕP��PXKDVHEH�ND\ÕWODUÕQGDNL�D\OÕN�NDSDQÕúODUGD�KDUFDQDQ� ]DPDQGDQ� HOGH� HGLOHQ� |QHPOL� WDVDUUXIWXU�� $\UÕFD�� %7� ORMLVWLN�ILUPDODUÕQÕQ�WDúÕPD��VLJRUWDODPD��DUDo�WDNLEL�YE��IDDOL\HWOHULQLQ�GDKD��YHULPOL�\DSÕODELOPHVLQH� \DUGÕPFÕ� ROPDNWDGÕU�� %X� LúELUOL÷L�� ORMLVWLN� ILUPDODUÕQÕQ�P�úWHULOHULQH�GDKD�ID]OD�P�úWHUL�KL]PHWL�VXQDELOPHOHULQH�IÕUVDW�\DUDWPDNWDGÕU��%LOJL�LúOHP� WHNQRORMLOHULQGHQ�\DUDUODQDQ� ORMLVWLN� ILUPDODUÕQÕQ�EX� WHNQRORMLOHUL�NXOODQPD\DQ� ILUPDODUD� NÕ\DVOD� oRN� GDKD� ID]OD� P�úWHUL� PHPQXQL\HWL�VD÷OD\DELOGLNOHUL�J|U�OPHNWHGLU����

���� &+,8��������V���������

dL]LP� ��� /RMLVWLN� )LUPDODUÕQÕQ� %LOJL�øúOHP� 7HNQRORMLOHULQL�.XOODQPDODUÕQÕQ�*HWLULOHUL

øQVDQ�.D\QDNODUÕ��
%LOJL�LúOHP�7HNQRORMLOHUL��

/RMLVWLN�6�UHoOHUGH�2SWLPL]DV\RQ

9HULPOLOLN��
.kUOÕOÕN��

5HNDEHW�J�F��

0�úWHUL�0HPQXQL\HWL
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����� hONHPL]GH� )DDOL\HW� *|VWHUHQ� /RMLVLWN� )LUPDODUÕQÕQ� %LOJL��� øúOHP�7HNQRORMLOHUL�8\JXODPDODUÕQD��øOLúNLQ��gUQHNOHU��
/RMLVWLN� ]LQFLULQLQ� KHU� DODQÕQGD� HQ� �VW� G�]H\GH� ELOJL�LúOHP�WHNQRORMLOHULQH�JHUHNVLQLP�GX\XOPDNWDGÕU��g]HOOLNOH�H�WLFDUHWLQ� �G�Q\DGD� �YH��ONHPL]GH� �NXOODQÕPÕQÕQ�\D\JÕQODúPDVÕ��%7�LOH� ORMLVWLN�DUDVÕQGDNL�ED÷Õ�GDKD�ID]OD� |QH� oÕNDUPÕúWÕU�� %X� ED÷� KHU� JHoHQ� � J�Q� � NXYYHWOHQPH\H� GHYDP�HWPHNWHGLU�� /RMLVWLN� � ILUPDODUÕ�� ELOJL� YH� LOHWLúLP� ILUPDODUÕQÕQ� � ORMLVWLN��VRUXQODUÕQD� o|]�P� JHWLUHELOPHNWHGLUOHU�� %LOJL�LúOHP� WHNQRORMLOHULQL� �UHWHQ�ILUPDODU�� ORMLVWLN� VHNW|U�Q�Q� JHUHNVLQLPOHULQH� X\JXQ� �U�Q� YH� KL]PHW��UHWHELOPHNWHGLUOHU�� /RMLVWLN� � � VHNW|U�Q�Q� JHUHNVLQLPOHULQLQ�� ELOLúLP� YH�WHNQRORML� � ILUPDODUÕ� WDUDIÕQGDQ� � FLGGL� ELU� � ELoLPGH� � DQDOL]� HGLOPHVL�JHUHNPHNWHGLU�� /RMLVWLN� VHNW|U�Q�Q� NDSVDPÕ� YH� WDQÕPÕ� GDKD� GHULQ��LUGHOHQHUHN�� � KHP� PHYFXW� RODQ� SD]DU� E�\�W�OHELOLU�� KHP� GH� VHNW|U�Q�P�úWHULOHULQH�IDUNOÕ�SD]DUODPD�\DSDELOHFHN�GXUXPD�JHOLQHELOLU��
/RMLVWLN�ILUPDODUÕQÕQ�LQWHUQHW�VLWHOHULQH�HNOHQHQ�PRG�OOHU�\DUGÕPÕ\OD��LQWHUDNWLI�RODELOPHN�YH� W�P� V�UHoOHU�KDNNÕQGD�ELOJL� �DODELOPHN�P�PN�QG�U��gUQH÷LQ�� )HG([¶LQ� X\JXODGÕ÷Õ� ³7UDGH� 0DQDJHU´� DGÕQGDNL� ELU� VLVWHP�VD\HVLQGH�� P�úWHUL� KDQJL� �ONH\H� �U�Q� J|QGHUHFHNVH�� R� �ONHQLQ� VD\IDVÕQÕ�DoDUDN�� R� �ONHQLQ� W�P� J�PU�N� YH� WLFDUHW� V�UHoOHULQL�� J�PU�N� WDULIH�QXPDUDODUÕQÕ�YH�NDEXO�ELoLPLQL�W�P�D\UÕQWÕODUÕ\OD�|÷UHQHELOPHNWHGLU����
+RUR]�/RMLVWLN�ILUPDVÕ�LVH��DoÕN�KHVDS�\|QWHPL�LOH��YHUPHNWH�ROGX÷X�KL]PHWOHUL�IL\DWODQGÕUDUDN�oDOÕúWÕ÷Õ�ILUPDODUD�úHIIDI�RUWDPGD�KHU�LNL�WDUDIÕQ�GD�ND]DQPDVÕ�LONHOHULQH�J|UH�o|]�P�RUWDNOÕ÷Õ�VXQPDNWDGÕU��)LUPD�7�UNL\H¶GH�ELU�LONH� GDKD� LP]D� DWDUDN�� JHUHNVLQLP� GX\DQ� ILUPDODUD� WHGDULN� YH� GD÷ÕWÕP�]LQFLUOHULQGH�ORMLVWLN�GDQÕúPDQOÕN�KL]PHWL�YHUHUHN��WHRULN�YH�SUDWLN�o|]�POHUL�D\QÕ�oDWÕ�DOWÕQGD�WRSODPDNWDGÕU���
)LUPDODUD�� WHGDULNoLVLQLQ� WHGDULNoLVLQGHQ� EDúOD\ÕS� P�úWHULVLQLQ�P�úWHULVLQH� NDGDU� X]DQDQ� JHQLú� ELU� \HOSD]HGH� KL]PHW� VXQPDNWDGÕU�� 6RQ�\ÕOODUGD� P�úWHUL� LVWHNOHULQLQ� |QHP� ND]DQPDVÕQGDQ� GROD\Õ�� EX� X]XQ� ]LQFLU�LoHULVLQGH�\HU�DODQ�PDO��SDUD�YH�ELOJL�DNÕúÕQÕQ�\DQL�ORMLVWLN�IDDOL\HWOHULQ�NROD\�L]OHQHELOPHVL�� VRUJXODQPDVÕ�� SHUIRUPDQV� GH÷HUOHQGLUPHVL�� GHWD\OÕ�PDOL\HWOHQGLULOPHVL�YE��KL]PHWOHU��KL]PHW�YHULOHQ�ILUPDQÕQ�LVWHGL÷L�|]HOOLNOHUL�WDúÕ\DQ� P�úWHUL� WHPVLOFLOHUL� LOH� YHULOPHNWHGLU�� +RUR]� /RMLVWLN� P�úWHULOHULQH�LVWHGLNOHUL� WDNGLUGH� W�P�KL]PHWOHUL� LoHUHQ� WHN�ELU� IDWXUD�KD]ÕUOD\DUDN�P�úWHUL�ILUPDODUÕQ�PXKDVHEH�E|O�POHULQLQ�GH�LúOHULQL�NROD\ODúWÕUPDNWDGÕU���
$\UÕFD��+RUR]� /RMLVWLN� WHNQRORMLQLQ� W�P� DYDQWDMODUÕQÕ�P�úWHULOHULQH�\DQVÕWDELOPHN� LoLQ� �UHWPHNWH� ROGX÷X� W�P� KL]PHWOHUL� NHQGLQH� DLW� +21(67��+RUR]� 1DNOL\DW� (QWHJUH� 6WRN� 7DNLEL�� ELOJL�LúOHP� � \D]ÕOÕPÕ� LOH�GHVWHNOHPHNWHGLU����

���� ZZZ�IHGH[�FRP�XV�DERXW�WHFKQRORJ\�ZLUHOHVV�KWPO��
���� ZZZ�KRUR]�FRP�WU�GHIDXOWBNDUJR�KWP�
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���*(/(&(.7(�7('$5ø.�=ø1&ø5/(5ø�1$6,/�2/$&$."��������
7HGDULN�]LQFLUL�\|QHWLPLQGH�\HU�DODQ�WDúÕPD��GHSRODPD��WHVOLPDW�YE��LúOHYOHU� HVNL� \ÕOODUGD� J�Q�P�]H� NÕ\DVOD� oRN� GDKD� LONHO� \|QWHPOHUOH�JHUoHNOHúWLULOPLúWLU�� hUHWLFL� ILUPDODU� �UHWWLNOHUL� \DUÕ� YH�YH\D� WDP� LúOHQPLú��U�QOHUL� WRSWDQFÕODUD� YH\D� GR÷UXGDQ� SHUDNHQGHFLOHUH� VDWÕ\RUODUGÕ�� hUHWLFL�ILUPDQÕQ� VDWÕú� HOHPDQODUÕ�� WHGDULN� ]LQFLULQGHNL� P�úWHULOHULQL� ]L\DUHW� HGHUHN�RQODUÕQ� VLSDULúOHULQL�QRW�DOÕ\RUODUGÕ��\D�GD�SHUDNHQGHFLOHU� VLSDULúOHULQL� �UHWLFL�ILUPD\D� WHOHIRQOD� YH\D� SRVWD� \ROX\OD� XODúWÕUÕ\RUODUGÕ�� %X� HVNL� \|QWHPOHULQ�NXOODQÕOGÕ÷Õ� WHGDULN� ]LQFLUOHUL� ����¶OL� \ÕOODUGD� VRQD� HUPH\H� YH� ����¶ODUÕQ�RUWDODUÕQGD�EX�\|QWHPOHU�WDPDPHQ�RUWDGDQ�NDONPD\D�EDúODPÕúWÕU���
(YUHQVHO�hU�Q�.RGODUÕ� �83& 8QLYHUVDO�SURGXFW�FRGHV���(OHNWURQLN�9HUL�'H÷LúLPL��(', �(OHFWURQLF�'DWD�,QWHUFKDQJH���+Õ]OÕ�<DQÕW�8\JXODPDODUÕ��45 � 4XLFK� 5HVSRQVH��� ����¶OÕ� \ÕOODUGD� WHGDULN� ]LQFLULQLQ� WHPHO�ELOHúHQOHULQGHQ� LGL��<LQH�EX�\ÕOODUGD�SHUDNHQGHFLOHU��HYUHQVHO��U�Q�NRGODUÕQÕ�HOHNWURQLN�DUDoODUOD�RNXWDUDN�J|]GHQ�JHoLUPHNWH�LGLOHU��6LSDULúOHU��HOHNWURQLN�YHUL�GH÷LúLPL�\ROX\OD�ELU�ELOJLVD\DUGDQ�GL÷HU�ELU�ELOJLVD\DUD�DNWDUÕOPDNWD�LGL��hU�Q� VWRNODPDGD� NXOODQÕODQ� ³+Õ]OÕ� <DQÕW� 6LVWHPL´� ELU� �U�Q�Q�EXOXQDELOLUOLOL÷LQL�DUWWÕUPDN�LoLQ�JHOLúWLULOPLú�ELU�SURJUDP�ROXS�D\QÕ�]DPDQGD�VWRNODUD� \DSÕODQ� \DWÕUÕPÕ� GD� D]DOWPDNWD� LGL�� ,QWHUQHW� NXOODQÕOPD\D�EDúODQPDGDQ� |QFH�� KHU� ILUPDQÕQ� NHQGLQH� DLW� |]HO� (',� VLVWHPOHUL� YDUGÕ�� %X�VLVWHPOHU� .DWPD� 'H÷HUOL� $÷ODU� �9$1 9DOXH� $GGHG� 1HWZRUN�� RODUDN�WDQÕPODQPDNWD�� VDKLSOHUL� ELU� SHUDNHQGHFL�� ELU� VDWÕFÕ� YH\D� �o�QF�� úDKÕV� ELU��U�Q���KL]PHW�VD÷OD\ÕFÕVÕ�RODELOPHNWH�YH�\LQH�EX�NLúLOHU�WDUDIÕQGDQ�LúOHWLOPHNWH�LGLOHU�� %X� VLVWHPOHULQ� JHOLúWLULOPHOHUL� JHQHOOLNOH� oRN� SDKDOÕ� ROXS�� D\QÕ�]DPDQGD� VLVWHPGH� \HU� DODQ� W�P� JUXSODUÕQ� |QHPOL� ELU� NDWÕOÕPÕQÕ� GD�JHUHNWLUPHNWH\GL���
%LOJL�LúOHP� WHNQRORMLOHULQGHNL� KÕ]OÕ� JHOLúPHOHU� ILUPDODUÕQ� WHGDULN�]LQFLUOHULQL�GH� oRN� ID]OD� HWNLOHPLúWLU��7HGDULN� ]LQFLUOHULQGH� LQWHUQHW� �]HULQGH�NXOODQÕODQ� H[WUDQHW� D÷ODUÕ� LOH� HOHNWURQLN� YHUL� GH÷LúLPL� KHU� JHoHQ� J�Q�DUWPDNWDGÕU�� ([WUDQHW� D÷Õ�� ILUPDODUÕQ� WHGDULNoLOHUL\OH�� P�úWHULOHUL\OH� YH\D�GL÷HU� ILUPDODUOD� ED÷ODQWÕVÕQÕ� LQWHUQHW� WHNQRORMLVLQL� NXOODQDUDN� JHUoHNOHúWLUHQ��LúELUOL÷LQH� GD\DOÕ� ELU� VLVWHPGLU�� ([WUDQHWOHU�� ILUPDODUD� |]HO�� J�YHQLOLU� YH�NHVLQOLNOH�EHOLUOL�JUXSODUÕQ� VDKLS�RODELOHFH÷L�D÷�\DSÕODUGÕU��gUQH÷LQ��SHN�oRN�JOREDO� SHUDNHQGHFL�� 3(7V0$57� YH� &DUUHIRXU� WHGDULNoL�DOÕFÕ� ED÷ODQWÕOÕ�H[WUDQHW� D÷ODUÕQÕ� NXOODQPDNWDGÕUODU�� %X� D÷ODU� \DUGÕPÕ\OD�� WHGDULNoLOHU� NHQGL��U�QOHULQH� |QHP� YHUHELOPHNWH�� DOÕFÕODU� �U�Q� WHNOLIOHUL� LoLQ� GX\XUXODU�\D\ÕQOD\DELOPHNWH� YH� GDKD� VRQUD� LNL� JUXS� HOHNWURQLN� RODUDN� ELU� VLSDULú� LoLQ�SD]DUOÕN�HGHELOPHNWH�YH��U�Q�JHOLúWLUHELOPHNWHGLUOHU����7HGDULN�NDQDOÕ��\HOHUL�DUDVÕQGD� LúELUOL÷L�� SODQODPD�� WDKPLQOHPH� YH� ERúDODQ� VWRNODUÕQ� \HULQL� WHNUDU�GROGXUPD� LúOHYOHULQLQ� W�P�Q�� NDSVD\DQ� &3)5� 6LVWHPL� HOHNWURQLN� YHUL�GH÷LúLPLQL� \HQL� ELU� G�]H\H� WDúÕPDNWDGÕU�� øODo� YH� JÕGD� �U�QOHULQLQ� VDWÕOGÕ÷Õ�VHNW|UOHUGH� J�QFHO� RODUDN� NXOODQÕODQ� &3)5�� WHGDULN� NDQDOÕ� �\HOHUL� DUDVÕQGD�ELOJL�SD\ODúÕPÕ�DPDFÕ\OD�NXOODQÕODQ�ELU�VWRN�\|QHWLP�VLVWHPLGLU��%X�VLVWHPGH��SHUDNHQGHFL�� �UHWLFL\H� ERúDODQ� VWRNODUÕQÕQ� \HULQL� GROGXUDELOPHGH� WDKPLQ�

���� *LQJHU� .2/6=<(�� ³6XSSOLHU�EX\HU� ([WUDQHW� 6LPSOLILHV�*OREDO� 6RXUFLQJ� 3URFHVV´��6WRUHV��
-DQXDU\�������V����������
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\DSDELOPHVL� LoLQ�ELOJL�J|QGHUPHNWHGLU��%X� WDKPLQ�ELOJLVL�GDKD�VRQUD���UHWLFL�WDUDIÕQGDQ� SHUDNHQGHFL\H� GD÷ÕWÕP� \DSÕOPDGDQ� |QFH� LOHWLOLU�� SHUDNHQGHFL\OH�SD\ODúÕOPDNWDGÕU��&3)5�VLVWHPLQL�NXOODQDUDN���UHWLFL�YH�SHUDNHQGHFL�ERúDODQ�VWRNODUÕQ�\HULQL�\HQLGHQ�GROGXUPD�VRUXQXQX�ELUOLNWH�o|]PHNWHGLUOHU��
'�Q\D�HNRQRPLVLQGH�HOHNWURQLN�D÷ODUÕQ�NXOODQÕPÕQGDNL�DUWÕú��WHGDULN�]LQFLUOHULQGH�GH�|QHPOL�GH÷LúLNOLNOHUL��EHUDEHULQGH�JHWLUPHNWHGLU���
dL]LP� �¶GH� 7HGDULN� =LQFLULQLQ� J�Q�P�]GHNL� GXUXPX� J|]OHU� |Q�QH�VHULOPHNWHGLU�������������� � ��������

� dL]LP������øQWHUQHW� (NRQRPLVLQLQ� 2OXúWXUGX÷X� 7HGDULN� =LQFLUL��� 0RGHOL�

/RMLVWLN�YH�WHGDULN�]LQFLUL�\|QHWLPLQLQ�JHOHQHNVHO�HWNL�DODQÕ��VDWÕFÕ�±�SHUDNHQGHFL� LOLúNLOHUL� LOH� LOJLOLGLU�� $÷ODU� �� 7HNQRORML� �� YH� ,QWHUQHW�� 6DWÕFÕ� ��3HUDNHQGHFL� �� 0�úWHUL� �oJHQLQLQ� |QHPOL� ELU� SDUoDVÕGÕU�� %X� oDOÕúPDGD�JHOHQHNVHO�\DSÕ�GÕúÕQD�oÕNÕODUDN��\XNDUÕGD�\HU�DODQ�oL]LPGH�J|VWHULOHQ�ORMLVWLN�DUDFÕODUÕ�LOH�D÷ODU�WHNQRORML�LQWHUQHW�DUDVÕQGDNL�LOLúNLOHU�LQFHOHQPHNWHGLU���

3HUDNHQGHFL��� � ������0�úWHUL

6WRN�.RQWURO�6LVWHPOHUL�.DWHJRUL�<|QHWLPL��.DQDO�(úJ�G�P��.DQDO�2UWDNOÕNODUÕ��3HUDNHQGHFL�D÷ODUÕ�� $UDFÕVÕ]ODúWÕUPD��0�úWHUL�\|QOHQGLUPH���

9HUL�DPEDUODUÕ���6DGDNDW�SURJUDPODUÕ��dRNOX�6DWÕú�.DQDOODUÕ��hU�Q�dHúLGL�3ODQODPDVÕ��<HUOHúWLUPH�/RMLVWLN�$UDFÕODU��7HUV�/RMLVWLN���

$÷ODU���7HNQRORML���øQWHUQHW

6DWÕFÕ

.D\QDN��0LFKDHO�/(9<��'KUXY��*5(:$/��³6XSSO\�&KDLQ���
� 0DQDJHPHQW�LQ�D�1HWZRUNHG�(FRQRP\´��-RXUQDO�RI���������� 5HWDLOLQJ� 9ROXPH�����1R����������V��������
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