
6�OH\PDQ�'HPLUHO�hQLYHUVLWHVL�øNWLVDGL�YH�øGDUL�%LOLPOHU�)DN�OWHVL��<�������&�����6���V��������
%$57(5�6ø67(0ø1ø1�08+$6(%(��8<*8/$0$/$5,�$d,6,1'$1�ø1&(/(10(6ø��7+( %$57(5�6<67(0�678'<�,1 7(506�2)�$&&2817$17�$33/,&$7,21�

�
3URI�'U�'XUPXú�$&$5

<UG�'Ro�'U�gPHU�7(.ù(1�
g=(7���dRN� KÕ]OÕ� GH÷LúLP� LoHULVLQGH� EXOXQDQ� YH� N�UHVHOOHúHQ� G�Q\D�WLFDUHWLQGH� LúOHWPHOHU� JLWWLNoH� \D\JÕQ� ELU� RUDQGD� \HQL� ILQDQVDO� WHNQLNOHUL�NXOODQÕP� DUD\ÕúÕQGDGÕUODU�� %X� \HQL� ILQDQVDO� WHNQLNOHUGHQ� ELU� WDQHVL� RODQ�EDUWHU� LúOHPOHUL� EX� oDOÕúPDQÕQ� NRQXVXQX� ROXúWXUPDNWDGÕU�� dDOÕúPDGD��7�UNL\H¶GH�KHU�JHoHQ�J�Q�GDKD�ID]OD�X\JXODPD�DODQÕ�EXODQ�EDUWHU�VLVWHPLQLQ�PXKDVHEH�X\JXODPDODUÕ�DoÕVÕQGDQ�LQFHOHQPHVL�\DSÕOPDNWDGÕU��
$%675$&7�(QWHUSULVHV� DUH� VHHNLQJ� RI� DSSO\LQJ� QHZ� ILQDQFLDO� WHFKQLTXHV� LQ�ZRUOG�WUDGH�ZKLFK�LV�H[WUHPHO\�IDVW�FKDQJLQJ�DQG�JHWWLQJ�JOREDO��%DUWHU�LV�WKH�WRSLF�RI�WKLV�VWXG\�DV�RQH�RI�WKHVH�QHZ�ILQDQFLDO�WHFKQLTXHV��,Q�WKH�VWXG\��WKH�V\VWHP�RI�EDUWHU��ZKLFK� LV� WDNLQJ�SDUW�PRUH� LQ�ZRUN�DUHD� LQ�7XUNH\�GD\�E\�GD\��LV�UHVHDUFKHG�LQ�WHUPV�RI�DFFRXQWDQW�DSSOLFDWLRQ����
��%DUWHU��0XKDVHEH�%DUWHU��$FFRXQWDQW�
���*ø5øù��
øúOHWPHOHULQ� YDUOÕNODUÕQÕ� V�UG�UHELOPHOHUL� LoLQ� WHPLQ� HWWLNOHUL� NUHGL�PDOL\HWOHULQLQ�JHUL�|GHPHOHULQLQ�LúOHWPHOHULQ�|GHPH�NDELOL\HWOHULQLQ��]HULQGH�\�NVHOPHVL� ILUPDODUD� ILQDQVDO� DoÕGDQ� GLVLSOLQH� ROPD� ]RUXQOXOX÷X�JHWLUPHNWHGLU��%X�GXUXP�LúOHWPHOHULQ�PDO�YH�KL]PHW�DOÕP���VDWÕP�LúOHPOHULQGH�IDUNOÕ� DOWHUQDWLIOHULQ� RUWD\D� oÕNPDVÕQD� QHGHQ� ROPXúWXU�� %X� ED÷ODPGD� KHP�NUHGL� PDOL\HWLQLQ� \�NVHN� ROPDVÕ� KHP� GH� DOÕP� VDWÕP� LúOHPOHULQGH� YDGHOHULQ�]DPDQ� ]DPDQ� NÕVDOPDVÕ� LúOHWPHOHUL� ]RU� GXUXPGD� EÕUDNPDNWDGÕU��'ROD\ÕVÕ\OD�LúOHWPHOHULQ� VDWÕúODUÕ� G�úPHNWH�� |]HOOLNOH� YDGHOL� VDWÕúODUGD� WDKVLODW�]RUODúPDNWDGÕU����

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

� 0HKPHW�$NLI�(UVR\�hQLYHUVLWHVL��0HVOHN�<�NVHNRNXOX��øúOHWPH�3URJUDPÕ�g÷UHWLP�h\HVL��



$&$5�±�7(.ù(1�

�

�����

øúOHWPHOHULQ� WHPHO� DPDoODUÕQGDQ� ELUL� RODQ� NkUGDQ� \ROD� oÕNDUDN��LúOHWPHOHU� �UHWWLNOHUL� �U�QOHUL�� VDWWÕNODUÕ� PDO� YH\D� KL]PHWOHUL� HQ� G�ú�N�PDOL\HWOH� �UHWPHN� YH� SD]DUD� V�UPHN� ]RUXQGDGÕUODU�� .�UHVHOOHúHQ� G�Q\DGD�LúOHWPHOHULQ� GH÷LúLPH� X\PD� JD\UHWOHUL� LúOHWPHOHULQ� ND\QDN� �UHWPH�JD\UHWOHULQGH� GH� GH÷LúLPH� QHGHQ� ROPDNWDGÕU�� %X� GD� LúOHWPHOHUOH� UHNDEHW�HGHUHN� o|]�PH� NDYXúWXUXODELOPHNWHGLU�� 'L÷HU� WDUDIWDQ� VHUPD\H� PDOL\HWLQLQ�\�NVHN� ROPDVÕQGDQ�� � |]HOOLNOH� NUL]� RUWDPODUÕQGD� PDOL\HWOHULQ� GDKD� GD�DUWPDVÕQGDQ� GROD\Õ� WLFDUL� LúOHPOHUGH� QDNLW� SDUD� NXOODQÕPÕ� WHUFLK�HGLOPHPHNWHGLU������
�
���%$57(5�.$95$0,��� �
%DUWHU� PDO� YH\D� KL]PHWLQ� WDNDVÕ� �WUDPSD� HGLOPHVL�� DQODPÕQD�JHOPHNWHGLU��%DúND�ELU� LIDGH� LOH�ELU� ILUPDQÕQ�VDWÕQ�DOGÕ÷Õ�PDO�YH\D�KL]PHWLQ�EHGHOLQL��NHQGL��UHWWL÷L�PDO�YH\D�KL]PHWOH�|GHPHVL�RODUDN�WDQÕPODQDELOLU��
%DUWHU�� ELU� ILUPDQÕQ� VDWÕQ� DOGÕ÷Õ� PDO� YH\D� KL]PHWLQ� EHGHOLQL� NHQGL��UHWWL÷L� PDO� YH\D� KL]PHWOH� JHUL� |GHPHVLGLU�� 3DUD� ROPDNVÕ]ÕQ� \DSÕODQ�� VDKLS�ROXQDQ�PDO� YH\D� KL]PHWH� NDUúÕOÕN�� LKWL\Do� GX\XODQ�PDO� YH\D� KL]PHWLQ� VDWÕQ�DOÕQPDVÕ�LúOHPLGLU��%X�VLVWHPGH�GH�SDUD�YDUGÕU��$QFDN�GL÷HU�WLFDUL�LúOHPOHUGHQ�IDUNOÕ�ELU�LúOHYL�YDUGÕU��=LUD��EXUDGD�SDUD�ELU�GH÷HU�VDNODPD�DUDFÕ�RODUDN�GH÷LO��VWRUH� RI� YDOXH��� ELU� PXKDVHEH� ELULPL� �XQLW� RI� DFFRXQW�� RODUDN�NXOODQÕOPDNWDGÕU��
%DUWHU�� SDUD� YHUPHGHQ� DOÕú� YHULú� LPNkQÕ� WDQÕGÕ÷ÕQGDQ� GROD\Õ�LúOHWPHOHU� LoLQ� ELU� ILQDQVPDQ� WHNQL÷LGLU�� øúOHWPHOHUGH� ILQDQVPDQ� \�N�Q�Q�KDILIOHWLOPHVL�� LúOHWPHQLQ� VDWWÕ÷Õ� PDO� \D� GD� KL]PHWLQ� JLUGL� PDOL\HWLQLQ�G�ú�U�OPHVL� DQODPÕQGDGÕU�� %DUWHU� ILQDQVPDQ� WHNQL÷L�� GL÷HU� ILQDQVPDQ�WHNQLNOHULQGHQ� IDUNOÕ� RODUDN� JLUGL� PDOL\HWLQL� HQ� D]D� LQGLUHQ� ELU� WHNQLNWLU��d�QN�� EDUWHU� VLVWHPL\OH� ILQDQVPDQ�� PDO� YH\D� KL]PHW� DOÕPÕQGD� SDUD� YH�SDUDQÕQ�\�N��RODQ�IDL]OH�GH÷LO��PDO�\D�GD�KL]PHWH�NDUúÕOÕN�PDO�\D�GD�KL]PHWOH�|GHPHNWHGLU�� 6LVWHP� \ROX\OD� NDUúÕ� NDUúÕ\D� JHOHQ� DOÕFÕ� \D� GD� VDWÕFÕ�� WDOHSWH�EXOXQGXNODUÕ�PDO�\D�GD�KL]PHWLQ�WHPLQL�LoLQ�IDL]�\�N�QH�NDWODQPD]ODU��$\QÕ�PDO� \D� GD� KL]PHWL� NUHGL� NXOODQPDN� \ROX\OD� VDWÕQ� DOPDN� LVWHGLNOHULQGH� LVH��NUHGLOHQGLUGLNOHUL�WXWDU�NDGDU�IDL]�\�N�QH�NDWODQÕUODU��2\VD�EDUWHU�VLVWHPLQGH�³IDL]´�\RNWXU��
'H÷LúLP� DUDFÕ� RODUDN� SDUDQÕQ� NXOODQÕOPDGÕ÷Õ� EX� WLFDUHW� \|QWHPLQGH�LúOHPOHU��RUJDQL]DW|U�QH]GLQGH�WXWXODQ�KHVDSODU�DUDFÕOÕ÷Õ\OD�L]OHQLU��0DO�YH\D�KL]PHWLQL� DU]� HGHQ� �\H�� NHQGL�PDOÕ� LoLQ� KHQ�]� ELU� DOÕFÕ� oÕNPDPÕú� ROVD� ELOH��GL÷HU� �\HOHUOH� LúOHP� \DSDELOHFH÷LQGHQ�� ELU� W�U� NUHGL� NXOODQPD� LPNkQÕQD� GD�VDKLS�RODELOPHNWHGLU��øúOHPLQ�EX�úHNLOGH�oRN�WDUDIOÕ�KDOH�JHWLULOPHVL��DU]�HGHQL�

��� 0HKPHW� (5.$1�� ³<HQL� %LU� )LQDQVPDQ� $UDFÕ�� %DUWHU´��9HUJL� '�Q\DVÕ�� 6D\Õ� ����� 2FDN�
������V������

��� &�� 0XUDW� $56/$1� ±� )HUFDQ� $<.87/8��%DUWHU� 8\JXODPDVÕ�� 7�UPRE� <D\ÕQODUÕ� ±� ����
$QNDUD��������V�����

��� 6�� %XUDN�$5=29$�� ³%DUWHU� øúOHPOHUL� YH�0XKDVHEHOHúWLULOPHVL´��0DOL�d|]�P�� ø60002�
<D\ÕQ�2UJDQÕ��<ÕO�����6D\Õ�����2FDN�±�ùXEDW���0DUW�������V��������



%DUWHU�6LVWHPLQLQ�0XKDVHEH�8\JXODPDODUÕ�$oÕVÕQGDQ�øQFHOHQPHVL��

�

&���� 6��

NDUúÕ�WDUDIÕQ�PDOÕQÕ�DOPDN�PHFEXUL\HWLQGHQ�GH�NXUWDUDUDN��\H\H�LKWL\DFÕ�RODQ�PDOÕ�VHoPH�|]J�UO�÷��VD÷ODPDNWDGÕU��

���%$57(5�6ø67(0ø1ø1�7$5$)/$5,�
%DUWHU� VLVWHPLQLQ� WDUDIODUÕ�� EDUWHU� LúOHPOHULQH� DUDFÕOÕN� HGHQ� EDUWHU�DUDFÕ� NXUXPX� LOH� PDO� YH\D� KL]PHW� DU]� YH� WDOHS� HGHQ� EDUWHU� �\HOHULQGHQ�ROXúPDNWDGÕU��
�����%DUWHU�$UDFÕ�.XUXPX� ��
%DUWHU� DUDFÕ� NXUXPX�� NHQGLOHUL\OH� \DSWÕNODUÕ� V|]OHúPH� JHUH÷LQFH�ROXúWXUXODQ� RUWDN� SD]DUD� JLUPHOHULQH� L]LQ� YHUGL÷L� �\HOHULQ� DU]� YH� WDOHSOHULQL�NDUúÕ�NDUúÕ\D�JHWLUHUHN�EXQODU�DUDVÕQGD��DU]���WDOHS�HGLOHQ�PDO�YH\D�KL]PHWOHUL�NRQX� HGLQHQ� ELU� V|]OHúPHQLQ� JHUoHNOHúPHVLQH� DUDFÕOÕN� HGHQ� WDUDIWÕU�� %DUWHU�úLUNHWOHUL�� ILUPDODU� DUDVÕQGD� ELU� DUDFÕ� NXUXP� RODUDN� oDOÕúÕU� YH� EDUWHU�LúOHPOHULQLQ� RUJDQL]DV\RQXQX� VD÷ODU�� 6LVWHPLQ� VD÷OÕNOÕ� YH� V�UHNOL� LúOHPHVLQL�WHPLQ� HWPHN� LoLQ� KDQJL� ILUPDODUÕQ� RUJDQL]DV\RQD� �\H� RODELOHFH÷LQH� NDUDU�YHULOPHVL�� �\H� ILUPDODU� DUDVÕQGD� JHUoHNOHúHQ� LúOHPOHUGH� WDUDIODU� LoLQ� DoÕOPÕú�EXOXQDQ�EDUWHU�KHVDSODUÕQD�DODFDN�YH�ERUo�ND\GÕ�G�ú�OPHVL��ILUPDODU�DUDVÕQGD�ELOJL� DOÕúYHULúLQL� P�PN�Q� NÕODFDN� ELU� LOHWLúLP� VLVWHPL� NXUXODUDN� �\HOHULQ�ELUELUOHULQL� WDNLS� HWPHOHULQLQ� VD÷ODQPDVÕ�� EDUWHU� DUDFÕ� NXUXPODUÕQÕQ� EDúOÕFD�IDDOL\HWOHULQL�ROXúWXUPDNWDGÕU��
�����%DUWHU�6LVWHPL�h\HVL��
%DUWHU� VLVWHPL� �\HVL�� VDWÕQ� DOGÕ÷Õ�PDO� YH\D� KL]PHWLQ� EHGHOLQL� NHQGL��UHWWL÷L�PDO�YH\D�KL]PHWOH�JHUL�|GHPHN�LoLQ�EDUWHU�DUDFÕ�NXUXPX�LOH�V|]OHúPH�LP]DOD\DQ�ILUPDGÕU��
(NRQRPLN� IDDOL\HWLQ�ELU� úHNLOGH� LoLQGH�EXOXQDQ�KHU� LúOHWPH�VLVWHPH��\H� RODELOPHNWHGLU��h\HOHU� ED]HQ� EHOLUOL� ELU� V�UH� LoLQ� ED]HQ� GH� \DOQÕ]FD� ELU�LúOHP�LoLQ�VLVWHPH��\H�RODELOPHNWHGLUOHU��
h\H�ILUPDODU��PDO�DU]�YH�WDOHSOHULQL�EDUWHU�DUDFÕ�NXUXPXQD�ELOGLUPHN�]RUXQGDGÕUODU�� %DUWHU� DUDFÕ� NXUXPODUÕ� GD� LQWHUQHW� \ROX\OD� WDOHEL� \D� GD� DU]Õ��GL÷HU� ILUPDODUD� ELOGLUPHNWHGLU�� %X� VD\HGH� ILUPDODUÕQ� ROXúWXUPXú� ROGX÷X� DU]�YH� WDOHS� ELOJL� EDQNDVÕ� PH\GDQD� JHOPHNWHGLU�� 6LVWHPH� �\H� RODQ� KHU� ILUPD��NXOODQÕFÕ� DGÕ� YH� SDUROD� \ROX\OD� LQWHUQHW� �]HULQGHQ� GL÷HU� ILUPDODUÕQ� DU]� YH�WDOHSOHULQH�XODúDELOPHNWHGLU��
%LU�EDUWHU�RUJDQL]DV\RQXQD��\H�RODQ�LúOHWPHOHULQ��\H�ROXU�ROPD]��WHN�EDúÕQD� \HQL� P�úWHULOHU� HOGH� HWPH\H� EDúODPDVÕ� \D\JÕQ� GH÷LOGLU�� %XQX�

��� 7DODW�<(ùø/2ö/8�±�6HOoXN�<øöø7��³%DUWHU� LOH�7LFDUHW�dRN�$YDQWDMOÕ�2OGX´��(NRQRPLVW��
6D\Õ��������.DVÕP�������V������

��� 0��6ÕUUÕ�ùø0ù(.��³%DUWHU�7LFDUHW�øúOHPOHUL�YH�0XKDVHEHOHúWLULOPHVL´��øVWDQEXO�hQLYHUVLWHVL�
6RV\DO�%LOLPOHU�(QVWLW�V��<D\ÕPODQPDPÕú�<�NVHN�/LVDQV�7H]L��øVWDQEXO��������V�����

��� $OL� d,0$7� ±� 0HKPHW� $9&,�� ³7�UNL\H¶GH� %DUWHU� 6LVWHPLQLQ� +XNXNL� 'D\DQD÷Õ� YH�
0XKDVHEHOHúWLULOPHVL´��0DOL� d|]�P��<ÕO����� 6D\Õ����� 7HPPX]� ±� $÷XVWRV� ±� (\O�O� ������
V������

��� $KPHW�'(67ø&ø��³<HQL�%LU�7UHQG��%DUWHU´��3RZHU�'HUJLVL��+D]LUDQ�������V������



$&$5�±�7(.ù(1�

�

�����

VD÷ODPDQÕQ�HQ�|QHPOL� \ROX�� VLVWHPGH�J|UHYL�GDKD� ID]OD� Lú� JHWLUPHN�RODQ�ELU�EURNHUD� LúL� GHYUHWPHNWLU�� %URNHU�� GL÷HU� �\HOHUH� LúL� WDQÕWÕU�� LúOHWPHGHQ�EDKVHGHU�� LQWHUQHW� RUWDPÕQGD� OLVWH\H� NR\DUDN� �\HOHUL� �QHWZRUNLQJ�� úHEHNH�LúOHWLP�WRSODQWÕODUÕQD�GDYHW�HGHU�� %DUWHU�LúOHPOHULQGH�PDO�YH\D�KL]PHWL�DU]�YH�WDOHS�HGHQ�LNL�IDUNOÕ��\H�EXOXQPDNWDGÕU����
0DO�YH\D�+L]PHW�7DOHS�(GHQ�h\H��0DO�YH\D�KL]PHW�WDOHS�HGHQ��\H��NDUúÕOÕ÷ÕQGD�PDO�YH\D�KL]PHW�DU]�HWPHN�ND\GÕ\OD�EDUWHU�SD]DUÕQGDQ�PDO�YH\D�KL]PHW�WDOHELQGH�EXOXQDQ��\HGLU��
0DO� YH\D�+L]PHW� $U]� (GHQ� h\H��0DO� YH\D� KL]PHW� DU]� HGHQ� �\H��EDUWHU� SD]DUÕQD� PDO� YH\D� KL]PHW� DU]ÕQGD� EXOXQDQ� YH� DU]� HWWL÷L� PDO� YH\D�KL]PHWOHUH� \|QHOLN� WDOHS� GR÷PDVÕ� KDOLQGH�� � JHUoHNOHúHFHN� LúOHPGH� EHGHOLQ�EDUWHU�\|QWHPL\OH�|GHQPHVLQL�NDEXO�HGHQ��\HGLU���

���� %$57(5�øù/(0/(5ø1'(�08+$6(%(�'h=(1ø�
%X� E|O�PGH�� EDUWHU� LúOHPOHULQGHQ� HOGH� HGLOHQ� JHOLUOHU�� EDUWHU�LúOHPOHULQGH� NXOODQÕODQ� KHVDSODU� YH� LúOH\LúL� LOH� EDUWHU� LúOHPOHULQLQ�PXKDVHEHOHúWLULOPHVL�LOH�LOJLOL�ELOJLOHU�YHULOPHNWHGLU���
�����%DUWHU�øúOHPOHULQGHQ�(OGH�(GLOHQ�*HOLUOHU�
%DUWHU� DUDFÕ� NXUXPODUÕ�� �FUHW� YH� NRPLV\RQ� DODUDN� JHOLU� �UHWHQ� NkU�DPDoOÕ� RUJDQL]DV\RQODUGÕU��� %DUWHU� VLVWHPLQGH�PDO� YH\D� KL]PHWOHULQ� WUDPSD�HGLOPHVLQL�VD÷OD\DQ�EDUWHU�DUDFÕ�NXUXPODUÕQÕQ�EDUWHU�LúOHPOHULQGHQ�HOGH�HWWL÷L�JHOLUOHU�LNL�W�UO��JHUoHNOHúPHNWHGLU��%XQODU�\DSÕODQ�EDUWHU�LúOHPOHULQGHQ�HOGH�HGLOHQ�NRPLV\RQ�JHOLUOHUL� LOH�EDUWHU� VLVWHPLQH��\H� ILUPDODU� WDUDIÕQGDQ��\HOLN�NDUúÕOÕ÷Õ�|GHQHQ�DLGDW�JHOLUOHULGLU���
�������.RPLV\RQ�*HOLUOHUL�
%DUWHU� RUJDQL]DW|U�� ILUPDODU� WDUDIÕQGDQ� \DSÕODQ� DUDFÕOÕN� IDDOL\HWL�VRQXFXQGD� �\HOHULQ� EDUWHU� WLFDUHWLQL� JHUoHNOHúWLUPHOHUL� QHWLFHVLQGH� DOÕFÕGDQ��VDWÕFÕGDQ�YH\D�KHP�DOÕFÕGDQ�KHP�GH�VDWÕFÕGDQ�JHQHOOLNOH������LOH�����RUDQÕQGD�DOÕQDQ� NRPLV\RQ� JHOLUOHULGLU�� 6|]� NRQXVX� EHGHO� D\QÕ� ]DPDQGD� EDUWHU�RUJDQL]DW|U�Q�Q�DOPÕú�ROGX÷X�KL]PHW�EHGHOLGLU���
�������%DUWHU�h\HOLN�$LGDWÕ�
%DUWHU� �\HOLN� DLGDWÕ�� EDUWHU� VLVWHPLQGH� IDDOL\HW� J|VWHUHQ� DUDFÕ�NXUXPODUÕQ� ED]ÕODUÕQÕQ�� VLVWHPH� �\H� RODQ� ILUPDODUGDQ� \DSÕODQ� LúOHPOHU�

��� 0�6ÕUUÕ�ùø0ù(.��³øúLQL]L�*HOLúWLUHFHN�<HQL�%LU�.ODYX]��%DUWHU´��%DUWHUQHZV��<ÕO����6D\Õ����
.DVÕP�������V���

��� øVPDLO�,WUL�$/$'$ö��³øúOHWPHOHUGH�$OWHUQDWLI�)LQDQV�.D\QDNODUÕ�YH�6HoLPL´��<ÕOGÕ]�7HNQLN�
hQLYHUVLWHVL� 6RV\DO� %LOLPOHU� (QVWLW�V�� <D\ÕPODQPDPÕú� <�NVHN� /LVDQV� 7H]L�� øVWDQEXO��
������V�����

���� øVPDLO�,WUL�$/$'$ö��D�J�H���V�����
���� $NEDU��0$59$67ø�±�'DYLG�-��60<7+��³7KH�(IIHFW�RI�%DUWHU�2Q�7KH�'HPDQG�)RU�0RQH\��

$Q�(PSLULFLDO�$QDO\VLV´��(FRQRPLFV�/HWWHUV��6������������V�����
���� $�0XUDW�<,/',=�±�6HUGDU�*h0hù$<��³%DUWHU�6LVWHPL��<DSÕVÕ�YH�$YDQWDMODUÕ� LOH�9HUJLVHO�

%R\XWX�±�,,´��0DOL\H�3RVWDVÕ��<ÕO������6D\Õ���������(\O�O�������V�����



%DUWHU�6LVWHPLQLQ�0XKDVHEH�8\JXODPDODUÕ�$oÕVÕQGDQ�øQFHOHQPHVL��

�

&���� 6��

NDUúÕOÕ÷ÕQGD� DOPÕú� ROGXNODUÕ� NRPLV\RQ� JHOLUOHUL� GÕúÕQGD�� �\HOHULQGHQ� EDUWHU�KL]PHWOHULQGHQ�ID\GDODQPDODUÕ�NDUúÕOÕ÷ÕQGD�DOGÕNODUÕ�DLGDW�EHGHOOHULGLU��
�����%DUWHU�øúOHPOHULQGH�+HVDSODU�YH�øúOH\LúL�
gQFHOLNOH�EDUWHU�úLUNHWOHULQLQ�VWDW�OHULQLQ�QH�ROGX÷XQXQ�EHOLUOHQPHVL�JHUHNPHNWHGLU�� 6|]� NRQXVX� úLUNHWOHULQ� ND\ÕWODUÕQÕQ� QRUPDO� ELU� WLFDUHW�LúOHWPHVLQH� J|UH� PL�� \RNVD� DUDFÕ� NXUXPD� J|UH� PL� \DSÕODFD÷Õ� WHUHGG�W�Q�Q�RUWDGDQ� NDOGÕUÕOPDVÕ� JHUHNPHNWHGLU�� d�QN�� DUDFÕ� NXUXP� YH� WLFDUHW�úLUNHWOHULQLQ�KHVDS�SODQODUÕ�YH�GROD\ÕVÕ\OD�NXOODQGÕNODUÕ�KHVDSODU� IDUNOÕOÕN�DU]�HWPHNWHGLU��6HUPD\H�3L\DVDVÕ�.DQXQX��63.�¶QD�J|UH��DUDFÕ�NXUXP�� VHUPD\H�SL\DVDVÕ� DUDoODUÕQÕQ� �PHQNXO� NÕ\PHWOHULQ�� NÕ\PHWOL� HYUDNÕQ�� PDOL� GH÷HUOHUL�WHPVLO�HGHQ�YH\D�LKUDo�HGHQLQ�PDOL�\�N�PO�O�NOHULQL�LoHUHQ�KHU�W�UO��HYUDNÕQ��EDúNDVÕ� QDP� YH\D� KHVDEÕQD�� NHQGL� QDP� YH� KHVDEÕQD�� NHQGL� QDPÕQD� EDúNDVÕ�KHVDEÕQD�DOÕP�VDWÕPÕQÕ�\DSDQ�NXUXPGXU��$\UÕFD�63.¶QÕQ�����PDGGHVL�K�NP��X\DUÕQFD�� DUDFÕ� NXUXPODUÕQ� DQRQLP� úLUNHW� úHNOLQGH� NXUXOPDODUÕ�� KLVVH�VHQHWOHULQL� QDPD� \D]ÕOÕ� YH� QDNLW� NDUúÕOÕ÷Õ� oÕNDUWPDODUÕ�� VHUPD\HOHULQLQ�6HUPD\H� 3L\DVDVÕ� .XUXOX¶QFD� EHOLUOHQHQ� PLNWDUGDQ� D]� ROPDPDVÕ�� HVDV�V|]OHúPHQLQ� 63.¶\D� X\JXQ� ROPDVÕ� YH� NXUXFXODUÕQÕQ� EHOOL� QLWHOLNOHUGH�ROPDODUÕ� JHUHNPHNWHGLU�� %X� úDUWODU� GLNNDWH� DOÕQGÕ÷ÕQGD� EDUWHU� úLUNHWOHULQLQ�63.¶\D� J|UH� DUDFÕ� NXUXP� VD\ÕOPDODUÕ� P�PN�Q� GH÷LOGLU�� øúWH� EX� QHGHQOH��EDUWHU� úLUNHWOHULQLQ� PXKDVHEHVL�� QRUPDO� ELU� WLFDUHW� úLUNHWL� LOH� D\QÕ� ROPDN�GXUXPXQGDGÕU���
7HNG�]HQ� KHVDS� SODQÕQGD� EDUWHU� LúOHPOHULQLQ� PXKDVHEHOHúWLULOPHVL�LOH� LOJLOL� |]HOOLNOL� ELU� KHVDS� LVPL� EXOXQPDGÕ÷ÕQGDQ� PXKDVHEHOHúWLULOPH�LúOHPOHULQGH� WHNG�]HQ� KHVDS� SODQÕQGDNL� KHVDSODUGDQ� \DUDUODQÕOPDNWDGÕU��$QFDN� EX� ED]HQ� \HWHUOL� ROPDPDNWDGÕU�� <HWHUOL� ROPD\DQ� GXUXPODU� LoLQ� \HQL�ED]Õ�KHVDSODU�|QHULOPLúWLU����
+HVDSODUÕQ� LúOH\LúLQLQ� RWXUWXOPDVÕQGD� \DUDUODQÕODQ� WHPHO� PXKDVHEH�ND\ÕWODUÕ�DúD÷ÕGDNL�JLELGLU��
.D\ÕWODPD� LúOHPLQLQ� WHPHO� PDQWÕ÷Õ�� EDUWHU� LúOHPOHULQLQ� ELU� ³&DUL�+HVDS�6|]OHúPHVL´�ROGX÷XGXU��øVWHU�VDWÕQ�DOPD�\DSDQ��LVWHUVH�VDWÕú�\DSDQ�ELU�LúOHWPH�ROVXQ�� VLVWHPGH� WHPHOGH�SDUD� LOH� DOÕú� YHULú� \RNWXU��0DO�YH\D� KL]PHW�DOÕPÕ� D\UÕ� ND\ÕWODQÕU�� 0DO� YH\D� KL]PHW� VDWÕQ� DOÕQGÕ÷Õ� ]DPDQ�� SDUD� LúOHPGH�ROPDGÕ÷Õ�LoLQ�PDOÕ�VDWDQ�NLúL�YH\D�NXUXP�\D�³����6$7,&,/$5´�KHVDEÕQÕQ�DOW�KHVDEÕQD� EDUWHUOÕ� LúOHPOHU� \D� GD� 7HNG�]HQ� KHVDS� SODQÕQGD� ERú� EÕUDNÕODQ� YH�X\JXQ� ROGX÷X� G�ú�Q�OHQ� ³���� %$57(5� 6ø67(0ø1(� %25d/$5´� KHVDEÕ�DODFDNOÕ��VDWÕQ�DOÕQDQ�PDO�\D�GD�KL]PHW�LOH�LOJLOL�KHVDS�GD�ERUoOX�ROXU��0DO�\D�GD�KL]PHW�VDWÕOGÕ÷Õ�]DPDQ�LVH�EX�PDO�\D�GD�KL]PHWL�VDWÕQ�DODQ�NLúL�YH\D�NXUXP�³����$/,&,/$5´� KHVDEÕQÕQ� DOW� KHVDEÕQD� EDUWHUOÕ� LúOHPOHU� \D� GD� �7HNG�]HQ�+HVDS� 3ODQÕ¶QGD� ERú� EÕUDNÕODQ� YH� X\JXQ� ROGX÷X� G�ú�Q�OHQ� ³����%$57(5�6ø67(0ø1'(1� $/$&$./$5´� KHVDEÕ� ERUoOX�� ³���� <857ødø�6$7,ù/$5´� KHVDEÕ� LVH� DODFDNOÕ� ROXU�� 6LVWHPGH� \DEDQFÕ� SDUD� FLQVLQGHQ�\DSÕODQ� LúOHPOHU� VDWÕúÕQ� \DSÕOGÕ÷Õ� WXWDUÕQ� R� DQGDNL� NXU� �]HULQGHQ� VLVWHPGH�NXOODQÕODQ� SDUD� ELULPLQH� oHYLULPL� LOH� ND\GHGLOLU�� 0DO� DOÕQGÕ÷ÕQGD� NXUGD�

���� g]NDQ� $7ø//$�� ³%DUWHU¶ÕQ� 0XKDVHEHOHúWLULOPHVL´��0DOL\H� 3RVWDVÕ�� <ÕO����� 6D\Õ������ ���
1LVDQ�������V�����
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PH\GDQD� JHOHQ� DUWPD� \D� GD� D]DOPDGDQ� GROD\Õ� ELU� NkU� \D� GD� ]DUDU�ROXúPDNWDGÕU���
������0DO� YH\D� +L]PHW� 6DWÕQ� $ODQ� øúOHWPHOHULQ� øúOHPOHULQLQ�� 0XKDVHEHOHúWLULOPHVL���
%DUWHU� VLVWHPL\OH� PDO� VDWÕQ� DODQ� LúOHWPHOHULQ� PDOL� LúOHPOHUL�� EDUWHU�VLVWHPLQH� �\H� ROXQPDVÕ�� EDUWHU� DUDFÕ� NXUXPXQD� WHPLQDW� YHULOPHVL�� EDUWHU�VLVWHPLQGHQ�DOÕú�\DSÕOPDVÕ�YH�DODFDN�LOH�ERUo�KHVDSODUÕQÕQ�GH÷HUOHPHVLGLU��%X�PDOL�LúOHPOHULQ�PXKDVHEHOHúWLULOPHVL�DúD÷ÕGDNL�JLELGLU���
�������6LVWHPH�h\H�2OXQPDVÕ�
%DUWHU� VLVWHPLQH��\H�RODQ� ILUPD��EDUWHU�RUJDQL]DW|U�QFH�EHOLUOHQPLú�RODQ� \ÕOOÕN� �\HOLN� DLGDWÕQÕ� ELU� GHIDGD� SHúLQ� RODUDN� |GHPHNWHGLU�� %X� WXWDUODU�IDUNOÕ�EDUWHU�ILUPDODUÕ�DoÕVÕQGDQ�GH÷LúLNOLN�J|VWHUHELOPHNWHGLU��
�%DUWHU� �\HVL� ILUPDODU�� VLVWHPL�� KHP� SD]DUODPD� KHP� GH� ILQDQVPDQ�DYDQWDMÕQGDQ� ID\GDODQPDN� LoLQ� NXOODQPDNWDGÕU�� %X� QHGHQOH� �\HOLN� DLGDWÕQÕQ�EX�LNL�IRQNVL\RQD�SD\ODúWÕUÕODUDN�JLGHU�\D]ÕOPDVÕ�X\JXQ�RODFDNWÕU��)LUPDODU�EX�KHVDSODPDODUÕ� IDUNOÕ� \|QWHPOHU� NXOODQDUDN� \DSDELOLUOHU�� gUQH÷LQ�� VLVWHP�LoHULVLQGH� \DSPÕú� ROGXNODUÕ� VDWÕúODUÕ�� WRSODP� VDWÕúODUD� E|OHUHN� oÕNDQ� RUDQ��]HULQGHQ� DLGDW� �FUHWLQL�� SD]DUODPD� GHSDUWPDQÕQD� JLGHU� \D]DELOLUOHU�� $QFDN�EX� KHVDSODPDODUÕQ� ID\GD� PDOL\HW� DoÕVÕQGDQ� X\JXODQPDVÕQÕQ� SUDWLN� ROPD\ÕúÕ�EX�W�U�JLGHUOHULQ�\|QHWLP�JLGHUL�RODUDN�\D]ÕOPDVÕQÕ�X\JXQ�NÕOPDNWDGÕU���
gUQHN��
;<=�/LPLWHG�ùLUNHWL��$%&�%DUWHU�)LUPDVÕQD������������� WDULKLQGH�EDUWHU� VLVWHPLQH� �\H� ROPDN� LoLQ� ������� <7/� \ÕOOÕN� �\HOLN� DLGDWÕQÕ� SHúLQ�|GH\HUHN��\H�ROPXúWXU��
� ���������������������������*(1(/�<g1(7ø0�*ø'(5/(5ø� ������������ �� �������h\HOLN�$LGDW�YH�*LGHUOHUL�����ø1'ø5ø/(&(.�.'9�� � ��������������� ����.$6$�+6�� � � � ��������������%DUWHU�ùLUNHWLQH�gGHQHQ�h\HOLN�$LGDWÕ������������������������������������������
�������$UDFÕ�.XUXPD�7HPLQDW�9HULOPHVL�
%DUWHU� DUDFÕ� NXUXPX�� �\HOHULQGHQ� \�N�PO�O�NOHULQL� \HULQH�JHWLUPHPHOHULQGHQ� GROD\Õ� RUWD\D� oÕNDELOHFHN� ULVNOHUL� NDUúÕODPDN� �]HUH�WHPLQDW� DOÕU�� 7HPLQDW� RODUDN�� EDQND� WHPLQDW� PHNWXEX�� JD\ULPHQNXO� LSRWH÷L��GHYOHW�WDKYLOL�YH\D�KD]LQH�ERQRVX�JLEL�YDUOÕNODU�NDEXO�HGLOPHNWHGLU���

���� 6��%XUDN�$5=29$��D�J�H���V�����
���� %H\KDQ�0$5ù$3�� ³%LU� )LQDQVPDQ�$UDFÕ�2ODUDN�%DUWHU�6LVWHPL�YH�0XKDVHEHOHúWLULOPHVL´��

0XKDVHEH�%LOLP�'�Q\DVÕ�'HUJLVL��&LOW����6D\Õ����0DUW�������V��������
���� $]]HP� g=.$1�� ³%DUWHU� øúOHPOHUL� YH� 0XKDVHEH� 8\JXODPDODUÕ´�� (UFL\HV� hQLYHUVLWHVL�

ø�ø�%�)��'HUJLVL��6D\Õ�������������V�����
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%X� DúDPDGD� EDUWHU� DUDFÕ� NXUXPX�� DOÕFÕ� SR]LV\RQXQGDNL� �\HGHQ�WHPLQDW�LVWHUVH��YHULOHQ�WHPLQDWÕQ�W�U�QH�J|UH�ND\ÕW�\DSÕOPDVÕ�JHUHNPHNWHGLU��(÷HU�� LSRWHN� YH\D� WHPLQDW� PHNWXEX� WHPLQDWÕ� V|]� NRQXVX� LVH� ³QD]ÕP�KHVDSODU´GD� L]OHQPHVL�� PHQNXO� NÕ\PHW� WHPLQDWÕ� YHULOLUVH� ³���� YH\D� ����9HULOHQ� 'HSR]LWR� YH� 7HPLQDWODU´� KHVDEÕQÕQ� ERUoODQGÕUÕOPDVÕ�� ³���� .DPX�.HVLPL� 7DKYLO� 6HQHW� YH� %RQRODUÕ´� KHVDEÕQÕQ� DODFDNODQGÕUÕOPDVÕ�JHUHNPHNWHGLU���
gUQHN��
%DUWHU� DUDFÕ� NXUXPXQD� �\H� RODQ� ;<=� /LPLWHG� ùLUNHWL�� �����������WDULKLQGH� HOLQGH� EXOXQDQ� �������� <7/� WXWDUÕQGDNL� GHYOHW� WDKYLOLQL� WHPLQDW�RODUDN�YHUPLúWLU���
� ��������������������������9(5ø/(1�'(32=ø72�9(�7(0ø1$7/$5����������������� ����.$08�.(6ø0ø�7$+9ø/� � ������ 6(1(7�9(�%212/$5,� �������������������������������7HPLQDW�9HULOPHVL���������
�������6LVWHP�LOH�0DO�YH�+L]PHW�6DWÕQ�$OÕQPDVÕ�
6LVWHPGH�PDO� YH\D� KL]PHW� DOÕPODUÕ��PDO� YH\D� KL]PHWOHUOH� |GHQGL÷L�LoLQ� ELU� ILUPD� KHP� DOÕFÕ� KHP� GH� VDWÕFÕ� NRQXPXQGDGÕU�� 7DUDIODU� PDOÕQ�NDOLWHVLQGH� YH� IL\DWÕQGD� NDUúÕOÕNOÕ� DQODúPDODUÕQD� UD÷PHQ�� VLVWHPGHNL�LúOHPOHUGH� WDUDIODU� EDUWHU� NXUXOXúXQD� NDUúÕ� VRUXPOX� ROPDNWDGÕUODU�� øúOHPOHU�EDUWHU� oHNOHUL� LOH� \DSÕOPDNWDGÕU�� %DUWHU� oHNL� ELU� NDPEL\R� VHQHGL� ROPDPDVÕ�QHGHQL\OH� ³����$ODFDN�6HQHWOHUL�+HVDEÕ´�YH\D�³����%RUo�6HQHWOHUL�+HVDEÕ´�NXOODQÕOPDVÕ� X\JXQ� ROPD\DFDNWÕU�� 6DWÕFÕ� YH� DOÕFÕ� ILUPDODUÕQ� LúOHPOHULQGHQ�GROD\Õ� EDUWHU� NXUXOXúX� PXKDWDS� ROGX÷X� LoLQ� VLVWHPH� X\JXQ� KHVDSODUÕQ�DoÕOPDVÕ��LúOHPOHULQ�WDNLEL�DoÕVÕQGDQ�GDKD�X\JXQ�RODFDNWÕU���
gUQHN��
;<=� /LPLWHG� ùLUNHWL�� $%&� %DUWHU� ùLUNHWL¶QH� EDúYXUDUDN� ./0�$QRQLP�ùLUNHWL¶QGHQ� ����������� WDULKLQGH� ��������¶OÕN�PDO� DOPÕúWÕU� ��� �� �������<7/���;<=�/LPLWHG�ùLUNHWL��$%&�%DUWHU�ùLUNHWLQH�����NRPLV\RQX�YH�.'9¶\L�QDNLW�RODUDN�|GHPLúWLU����
� �������������������������7ø&$5ø�0$//$5�� � � ����������������������� �����ø1'ø5ø/(&(.�.'9�� � ������������������������� ����%$57(5�6ø67(0ø1(�� � ��������� %25d/$5�������������������������������������������������������������� �������$%&�%DUWHU�ùLUNHWL��0DO�$OÕú�.D\GÕ���

���� =H\QHS�+$7812ö/8���0HVXW�%ø/*ø1(5��³9HUJL�YH�0XKDVHEH�8\JXODPDODUÕ�$oÕVÕQGDQ�
%DUWHU´��dXNXURYD�hQLYHUVLWHVL�6RV\DO�%LOLPOHU�'HUJLVL��6D\Õ�����<ÕO�������V��������

���� %H\KDQ�0$5ù$3��D�J�H���V�����
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� �������������������������3$=$5/$0$�6$7,ù�9(�'$ö,7,0� � �� *ø'(5/(5ø�������������������������������������������������������������� �������%DUWHU�.RPLV\RQ�*LGHUOHUL�����ø1'ø5ø/(&(.�.'9�� � ���������������������������� �����.$6$�+6�� � ����� ���������������������������������.RPLV\RQXQ�gGHQPHVL����
�������%RUo�+HVDSODUÕQÕQ�'H÷HUOHPHVL�
%DUWHU�VLVWHPL\OH�PDO�YH\D�KL]PHW�VDWÕQ�DODQ�LúOHWPH�G|QHP�VRQXQGD�EDUWHU� DUDFÕ� NXUXPX\OD� KHVDS� NHVLPL� \DSDFDN�� ERUo� YH� DODFD÷ÕQÕ� PDKVXS�HGHFHNWLU�� .DODQ� ERUo� YH� DODFD÷ÕQÕ� GD� ND\GD� DODFDNWÕU�� $\UÕFD� DODFDN� YH�ERUoODU� G|YL]� FLQVLQGHQ� ROGXNODUÕQGDQ�� G|QHP� VRQX� GH÷HUOHPHVL� GH�\DSÕODFDNWÕU���
%DUWHU�LúOHPL�\DSDQ�ILUPD��ERUoOX�LVH�VLVWHPH�\D�PDO�VDWDU�\D�GD�J�Q��JHOLQFH� ERUFXQX� GRODU� NDUúÕOÕ÷Õ� QDNLW� |GHU�� 2UWD\D� oÕNDQ� NXU� IDUNÕQÕ� ³����.DPEL\R�YH�%RUVD�'H÷HU�$]DOÕú�=DUDUODUÕ�+HVDEÕQD´�ND\GHGHU����
gUQHN��
;<=� /LPLWHG� ùLUNHWL¶QLQ� G|QHP� VRQXQGD� EDUWHU� VLVWHPLQH� ������ ��ERUFX� �$OÕú�.XUX� �� �� � � �����<7/�� EXOXQPDNWDGÕU��'|QHP� VRQXQGD� �� �� ������<7/¶GLU��
� ���������������.$0%ø<2�9(�%256$�'(ö(5�� $=$/,ù�=$5$5/$5,���������������������������������������������� �������.XU�)DUNÕ�� ����%$57(5�6ø67(0ø1(�� � ������������ %25d/$5������������������������������������������������������������� �������$%&�%DUWHU�ùLUNHWL�%DUWHU�6LVWHPLQH�2ODQ�%RUFXQ�'H÷HUOHPHVL���
�������%RUFXQ�gGHQPHVL�
%DUWHU� VLVWHPLQH� ERUFXQ� |GHQPHVL� PDO� NDUúÕOÕ÷Õ� ROPDNOD� ELUOLNWH�ERUoOX� RODQ� ILUPD� JHQHOOLNOH� HQ� D]� �� D\OÕN� V�UHGH� EXQX� PDO� LOH� \HULQH�JHWLUHPH]VH�QDNLW�RODUDN�|GHPHN�GXUXPXQGD�NDOPDNWDGÕU���
���������0DO�LOH�%RUFXQ�gGHQPHVL�
6LVWHPGH�DVÕO�|GHPH�ELoLPL�PDO�NDUúÕOÕ÷Õ�JHUoHNOHúPHNWHGLU��
gUQHN��
;<=�/LPLWHG�ùLUNHWL�������������WDULKLQGH�./0�$QRQLP�ùLUNHWL�LOH���������<7/¶OLN�PDO�VDWPDN��]HUH�DQODúPÕúWÕU��./0�$QRQLP�ùLUNHWL��������<7/�NDUúÕOÕ÷Õ� RODQ���������� ����� ������<7/�¶OÕN�EDUWHU�oHNLQL������������

���� $]]HP�g=.$1��D�J�H���V�����
���� %H\KDQ�0$5ù$3��D�J�H���V�����
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WDULKLQGH�;<=�/LPLWHG�ùLUNHWL¶QH� YHUPLúWLU�� 6DWÕú� �]HULQGHQ����� NRPLV\RQ�EHGHOLQL�$%&�%DUWHU�ùLUNHWL¶QH�SHúLQ�RODUDN�|GHPLúWLU���
� ����������������%$57(5�6ø67(0ø1'(1�$/$&$./$5������������������ �������$%&�%DUWHU�ùLUNHWL�� ����<857ødø�6$7,ù/$5� ������������������������������� ����+(6$3/$1$1�.'9� ��������������������������������%DUWHU�6LVWHPL\OH�0DO�6DWÕúÕ�
���� ������������������������3$=$5/$0$�6$7,ù�9(�'$ö,7,0� � �������� *ø'(5/(5ø������������������������������������������������������������������� �������%DUWHU�.RPLV\RQ�*LGHUOHUL�����ø1'ø5ø/(&(.�.'9�� � � ���������� �����.$6$�+6�� � ���� �����������������������������������.RPLV\RQXQ�gGHQPHVL�
����������������� �����

���������1DNLW�LOH�%RUFXQ�gGHQPHVL�
6LVWHPGHQ� PDO� DODQ� �\H� ILUPDODU�� ERUoODUÕQÕ� VLVWHPH� �\H� RODQ�ILUPDODUD�PDO�VDWDUDN�|GHPHNWHGLUOHU��$QFDN�VLVWHPGHQ�PDO�DODQ��\H�ILUPDODU�VLVWHPH�PDO�VDWDPDGÕNODUÕ�GXUXPGD�HQ�D]���D\�VRQUD�ERUoODUÕQÕ�KHUKDQJL�ELU�YDGH�IDUNÕQD�NDWODQPDNVÕ]ÕQ�R�J�Q�Q�G|YL]�NXUX��]HULQGHQ�|GHUOHU��
�������h\HOL÷LQ�6RQD�(UPHVL��
%DUWHU� DUDFÕ� NXUXPXQD� �\H� RODQ� LúOHWPHOHU�� JHQHOOLNOH� �\HOLN� DLGDWÕ�NDUúÕOÕ÷ÕQGD�EDUWHU�DUDFÕ�NXUXPXQD�ELU�\ÕOOÕN��\H�ROXUODU��6�UHQLQ�VRQD�HUPHVL�LOH��\HOL÷L�ELWHQ�LúOHWPHQLQ�VLVWHPH�ERUFX�YH\D�VLVWHPGHQ�DODFD÷Õ�RODELOHFH÷L�JLEL��VLVWHPH�ERUFX�YH�VLVWHPGHQ�DODFD÷Õ�ROPD\DELOLU����
���������h\H�øúOHWPHQLQ�%RUoOX�2OPDVÕ�'XUXPXQGD�
%DUWHU� DUDFÕ� NXUXPXQD� �\HOL÷LQ� VRQD� HUPHVL� GXUXPXQGD� VLVWHPH�ERUoOX� RODQ� LúOHWPHOHUGHQ�� EDUWHU� DUDFÕ� NXUXPX� EX� DODFDNODUÕQÕ� QDNLW� RODUDN�WDKVLO�HGHU���
gUQHN��
;<=�/LPLWHG�ùLUNHWL¶QLQ�$%&�%DUWHU�ùLUNHWL¶QH��\HOL÷L������������WDULKLQGH� VRQD� HUPLúWLU�� %X� WDULKWH�� ;<=� /LPLWHG� ùLUNHWL¶QLQ� ������ <7/�ERUFX�EXOXQPDNWDGÕU��
� ����������������%$57(5�6ø67(0ø1(�%25d/$5� ����������������������� �������$%&�%DUWHU¶D�%RUoODU� � � � � ��������� ����.$6$�� � � � ������������������� �������<7/�.DVDVÕ�

�h\HOL÷LQ�6RQD�(UPHVL\OH�%RUFXQ�gGHQPHVL���



$&$5�±�7(.ù(1�

��

�����

���������h\H�øúOHWPHQLQ�$ODFDNOÕ�2OPDVÕ�'XUXPXQGD�
�%DUWHU� DUDFÕ� NXUXPXQD� �\HOL÷LQ� VRQD� HUPHVL� GXUXPXQGD� VLVWHPH�ERUoOX� RODQ� LúOHWPHOHUGHQ�� EDUWHU� DUDFÕ� NXUXPX� EX� DODFDNODUÕQÕ� QDNLW� RODUDN�WDKVLO� HGHU�� $QFDN�� EDUWHU� DUDFÕ� NXUXPXQGDQ� DODFDNOÕ� RODQ� LúOHWPHOHU� EX�DODFD÷ÕQÕ��ERUFXQX�|GHPHGH�ROGX÷X�JLEL�QDNLW�WDKVLO�HWPH�RODQDNODUÕ�\RNWXU���
�%DUWHU� DUDFÕ� NXUXPX� LOH� \DSÕODQ� DQODúPDQÕQ� KHUKDQJL� ELU� QHGHQOH�VRQD� HUPHVL� GXUXPXQGD�� EDUWHU� DUDFÕ� NXUXPXQD� �\H� RODQ� ILUPD� DODFDNOÕ�GXUXPGD� LVH�� NHQGLVLQH� DLW� RODQ� EDUWHU� KHVDEÕ� VDGHFH� VDWÕQ� DOÕP� GXUXPXQGD�LúOHU� KDOGHGLU�� %DUWHU� DUDFÕ� NXUXPXQD� �\H� LúOHWPHQLQ� DNWLI� DERQHOL÷L� ELWPLú�VD\ÕOÕU�� �\H� LúOHWPH� VLVWHP� �]HULQGHQ� VDWÕú� LúOHPL� JHUoHNOHúWLUHPH]�� VDGHFH�DODFDNOÕ� ROGX÷X� WXWDU� NDGDU� ELU� PDO� YH\D� KL]PHWL� VDWÕQ� DODUDN� KHVDEÕQÕ�NDSDWDELOLU��
���������7HPLQDWÕQ�øDGH�(GLOPHVL�
%DUWHU� DUDFÕ� NXUXPXQD� �\HOL÷L� VRQD� HUHQ� LúOHWPHQLQ�� EDUWHU� DUDFÕ�NXUXPXQD�YHUPLú�ROGX÷X�YH�QD]ÕP�KHVDSODUGD�L]OHGL÷L�WHPLQDWÕQÕ�JHUL�DOPDGD�\DSDFD÷Õ�ND\ÕW��EX�WHPLQDWÕ�YHULUNHQ�\DSPÕú�ROGX÷X�ND\GÕQ�WHUVLGLU��
gUQHN��
����������� WDULKLQGH� EDUWHU� DUDFÕ� NXUXPXQD� WHPLQDW� RODUDN� YHULOHQ���������<7/¶OLN�GHYOHW� WDKYLOL� �\HOL÷LQ� VRQD� HUPHVL�GROD\ÕVÕ\OD������������WDULKLQGH�LDGH�DOÕQPÕúWÕU��
� ��������������������������.$08�.(6ø0ø�7$+9ø/�� � � �� 6(1(7�9(�%212/$5,���������������������������������������������� ����9(5ø/(1�'(32=ø72�9(� � � ��������� 7(0ø1$7/$5������� � � �������������������������������������9HULOHQ�7HPLQDWÕQ�*HUL�$OÕQPDVÕ��
������0DO� YH� +L]PHW� 6DWDQ� øúOHWPHOHULQ� øúOHPOHULQLQ�� 0XKDVHEHOHúWLULOPHVL�����
%DUWHU�VLVWHPL\OH�PDO�YH\D�KL]PHW�VDWDQ�LúOHWPHOHULQ�PDOL�LúOHPOHUL��EDUWHU� VLVWHPLQH� �\H� ROXQPDVÕ�� EDUWHU� DUDFÕ� NXUXPXQD� WHPLQDW� YHULOPHVL��EDUWHU� VLVWHPLQH� VDWÕú� \DSÕOPDVÕ� YH� DODFDN� LOH� ERUo� KHVDSODUÕQÕQ�GH÷HUOHPHVLGLU�� %X� PDOL� LúOHPOHULQ� PXKDVHEHOHúWLULOPHVL� DúD÷ÕGDNL� JLELGLU��
�������6LVWHPH�h\H�2OXQPDVÕ�
%DUWHU� VLVWHPL\OH� PDO� YH\D� KL]PHW� VDWÕQ� DODQ� LúOHWPHOHULQ�LúOHPOHULQLQ� PXKDVHEHOHúWLULOPHVL� E|O�P�QGH� VLVWHPH� �\H� ROXQPDVÕ�DoÕNODQPÕúWÕU��%DUWHU�VLVWHPL\OH�PDO�VDWÕQ�DODQ� LúOHWPHOHULQ�D\QÕ�]DPDQGD�GD�VDWÕFÕ�LúOHWPHOHU�ROPDVÕQGDQ�GROD\Õ��PDO�VDWÕQ�DODQ�LúOHWPHOHULQ�\DSPÕú�ROGX÷X��\HOLN�PXKDVHEH�ND\GÕ��PDO�VDWDQ�LúOHWPHOHULQ�\DSDFD÷Õ�PXKDVHEH�ND\GÕ�LoLQ�GH�JHoHUOLGLU��
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�������$UDFÕ�.XUXPD�7HPLQDW�9HULOPHVL�
%DUWHU� VLVWHPL\OH� PDO� YH\D� KL]PHW� VDWÕQ� DODQ� LúOHWPHOHULQ�LúOHPOHULQLQ� PXKDVHEHOHúWLULOPHVL� E|O�P�QGH� WHPLQDW� YHULOPHVL� LúOHPOHUL�DoÕNODQPÕúWÕU��%DUWHU�VLVWHPL\OH�PDO�YH\D�KL]PHW�VDWÕQ�DODQ�LúOHWPHOHULQ�EDUWHU�DUDFÕ� NXUXPXQD� YHUPLú� ROGX÷X� WHPLQDWOD� LOJLOL� PXKDVHEH� ND\GÕ�� EDUWHU�VLVWHPLQH�PDO� YH\D� KL]PHW� VDWDQ� LúOHWPHOHULQ� EDUWHU� DUDFÕ� NXUXPXQD� YHUPLú�ROGXNODUÕ�WHPLQDWOD�LOJLOL�PXKDVHEH�ND\GÕ�LoLQ�GH�JHoHUOLGLU���
�������6LVWHP�LOH�0DO�YH�+L]PHW�6DWÕOPDVÕ��
%DUWHU� VLVWHPL\OH� PDO� YH\D� KL]PHW� VDWDQ� LúOHWPH�� DOÕFÕ\OD�� PLNWDU��NDOLWH�� WDúÕPD��VLJRUWDODPD�JLEL�NRQXODUGD�DQODúPD�\DSPDNWDGÕU��%DUWHU�DUDFÕ�NXUXPX�GD�EX� DOÕFÕ\D�PDO� YH\D�KL]PHW� VDWDFD÷ÕQÕ�ELOGLUHUHN�NUHGLVLQLQ�ROXS�ROPDGÕ÷ÕQÕ� |÷UHQPHNWHGLU�� %DUWHU� DUDFÕ� NXUXPXQXQ� PDO� YH\D� KL]PHW�VDWDELOHFH÷LQH� GDLU� RQD\� YHUPHVL\OH� VDWÕúÕ� \DSDU� YH� NDUúÕOÕ÷ÕQGD� EDUWHU� oHNL�DOÕU��0DO�YH\D�KL]PHWLQ�IDWXUDVÕQÕ� LVH�DOÕFÕ\D�NHVHU�YH�PDOÕ� WHVOLP�HGHU�YH\D�KL]PHWL�VXQDU��$OPÕú�ROGX÷X�EDUWHU�oHNLQL�GH�EDUWHU�DUDFÕ�NXUXPXQD�J|QGHULU��%DUWHU� DUDFÕ� NXUXPX� EX� oHNL� VDWÕFÕQÕQ� FDUL� KHVDEÕQD� DODFDN�� DOÕFÕQÕQ� FDUL�KHVDEÕQD� ERUo� ND\GHGHU�� +HU� QH� NDGDU� VDWÕú� IDWXUDVÕ� DOÕFÕQÕQ� DGÕQD� NHVLOPLú�ROVD� GD�� VDWÕFÕ� ILUPD� PXKDVHEH� ND\GÕQÕ� EDUWHU� DUDFÕ� NXUXPXQGDQ� DODFDNOÕ�RODUDN� \DSDU�� d�QN��� VDWÕFÕQÕQ� DOÕFÕ\OD� KHUKDQJL� ELU� ERUo� ±� DODFDN� LOLúNLVL�NDOPDPÕúWÕU��%RUo�±�DODFDN�LOLúNLVL�DUWÕN�EDUWHU�DUDFÕ�NXUXPX\ODGÕU��$ODFD÷ÕQÕ�LVH�VLVWHPGHQ�PDO�DODUDN�WDKVLO�HGHFHNWLU���
gUQHN���
;<=� /LPLWHG� ùLUNHWL�� ����������� WDULKLQGH� $%&� %DUWHU� ùLUNHWL�DUDFÕOÕ÷Õ\OD�./0�$QRQLP�ùLUNHWL¶QH������������.'9�WXWDUÕQGD�PDO� VDWPÕú�YH�����EDUWHU�NRPLV\RQXQX�GD�QDNLW�RODUDN�|GHPLúWLU������ ������<7/���
� ��������������������������%$57(5�6ø67(0ø1'(1�$/$&$./$5� ������������ �������$%&�%DUWHU�ùLUNHWL�� ����<857ødø�6$7,ù/$5� ���������� ������������������ ����+(6$3/$1$1�.'9� � ������������������%DUWHU�6LVWHPL\OH�0DO�6DWÕúÕ��
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%DUWHU� VLVWHPL\OH� PDO� VDWDQ� LúOHWPH� G|QHP� VRQXQGD� EDUWHU� DUDFÕ�NXUXPX\OD�KHVDS�NHVLPL�\DSDFDN��ERUo�YH�DODFD÷ÕQÕ�PDKVXS�HGHFHNWLU��.DODQ�ERUo� YH� DODFD÷ÕQÕ� GD� ND\GD� DODFDNWÕU�� $\UÕFD� DODFDN� YH� ERUoODU� G|YL]�FLQVLQGHQ�ROGXNODUÕQGDQ��G|QHP�VRQX�GH÷HUOHPHVL�GH�\DSÕODFDNWÕU���
%DUWHU�LúOHPL�\DSDQ�ILUPD��ERUoOX�LVH�VLVWHPH�\D�PDO�VDWDU�\D�GD�J�Q��JHOLQFH� ERUFXQX� GRODU� NDUúÕOÕ÷Õ� QDNLW� |GHU�� 2UWD\D� oÕNDQ� NXU� IDUNÕQÕ� ³����.DPEL\R�YH�%RUVD�'H÷HU�$UWÕú�.kUODUÕ�+HVDEÕQD´�ND\GHGHU����
gUQHN��
;<=�/LPLWHG�ùLUNHWL¶QLQ�G|QHP�VRQXQGD��EDUWHU�VLVWHPLQGHQ��������DODFD÷Õ� �$OÕú�.XUX����� ������<7/��EXOXQPDNWDGÕU��'|QHP� VRQXQGD����� ������<7/¶GLU��
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%DUWHU� VLVWHPL\OH� PDO� VDWÕQ� DODQ� LúOHWPHOHULQ� LúOHPOHULQLQ�PXKDVHEHOHúWLULOPHVL� E|O�P�QGH� EDUWHU� VLVWHPLQH� RODQ� ERUFXQ� |GHQPHVL�DoÕNODQPÕúWÕU��%DUWHU�VLVWHPL\OH�PDO�YH\D�KL]PHW�VDWÕQ�DODQ� LúOHWPHOHULQ�D\QÕ�]DPDQGD� GD� VDWÕFÕ� LúOHWPHOHU� ROPDVÕQGDQ� GROD\Õ��PDO� VDWÕQ� DODQ� LúOHWPHOHULQ�\DSPÕú� ROGX÷X� ERUo� |GHPH� LOH� LOJLOL� PXKDVHEH� ND\ÕWODUÕ�� PDO� VDWDQ�LúOHWPHOHULQ�\DSDFD÷Õ�PXKDVHEH�ND\GÕ�LoLQ�GH�JHoHUOLGLU����
�������h\HOL÷LQ�6RQD�(UPHVL��
%DUWHU� VLVWHPL\OH� PDO� VDWÕQ� DODQ� LúOHWPHOHULQ� LúOHPOHULQLQ�PXKDVHEHOHúWLULOPHVL� E|O�P�QGH� EDUWHU� VLVWHPLQH� RODQ� �\HOLNOHULQ� VRQD�HUPHVL�LúOHPOHULQLQ�PXKDVHEHOHúWLULOPHVL�DoÕNODQPÕúWÕU��%DUWHU�VLVWHPL\OH�PDO�YH\D� KL]PHW� VDWÕQ� DODQ� LúOHWPHOHULQ� D\QÕ� ]DPDQGD� GD� VDWÕFÕ� LúOHWPHOHU�ROPDVÕQGDQ�GROD\Õ��PDO� VDWÕQ� DODQ� LúOHWPHOHULQ�\DSPÕú�ROGX÷X��\HOL÷LQ� VRQD�HUPHVL� LOH� LOJLOL� PXKDVHEH� ND\ÕWODUÕ�� PDO� VDWDQ� LúOHWPHOHULQ� \DSDFD÷Õ�PXKDVHEH�ND\GÕ�LoLQ�GH�JHoHUOLGLU����
�����$UDFÕ�.XUXPXQ�0XKDVHEH�.D\ÕWODUÕ�
%DUWHU� DUDFÕ� NXUXPX�� RUJDQL]H� ELU� SL\DVDGD� DOÕFÕ� YH� VDWÕFÕODUÕ�EXOXúWXUDQ�YH� \DSÕODQ� DOÕP� VDWÕP� LúOHPOHULQGHQ� NRPLV\RQ�DODQ� WLFDUHW� WHOODOÕ�QLWHOL÷LQGH�RODQ�ELU� LúOHWPHGLU��%DUWHU�DUDFÕ�NXUXPXQGD�PH\GDQD�JHOHQ�PDOL�LúOHPOHU�� �\HOHULQ� VLVWHPH� ND\GHGLOPHVL�� \ÕOOÕN� �\HOLN� EHGHOOHULQLQ� WDKVLO�
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HGLOPHVL�� VLVWHPH� �\H� RODQ� LúOHWPHOHUGHQ� WHPLQDW� DOÕQPDVÕ� LOH� DOÕFÕ� YH�VDWÕFÕODUÕQ� FDUL� KHVDSODUÕQÕQ� WXWXOPDVÕ� úHNOLQGH� ROPDNWDGÕU��� %X� PDOL�LúOHPOHULQ�PXKDVHEHOHúWLULOPHVL�DúD÷ÕGDNL�JLELGLU��
�������h\HOLN�$LGDWÕQÕQ�0XKDVHEHOHúWLULOPHVL�
h\HOLN� DLGDWODUÕQÕQ� PXKDVHEHOHúWLULOPHVLQGH� ED]Õ� VRUXQODUOD�NDUúÕODúÕOPDNWDGÕU��%D]Õ�\D]DUODU��\HOLN�DLGDWODUÕQÕ�PXKDVHEHOHúWLULUNHQ� ³����<XUWLoL�6DWÕúODU´�KHVDEÕQD�DOPDNWDGÕU��%LOLQGL÷L��]HUH��EX�KHVDSWD� LúOHWPHQLQ�HVDV� IDDOL\HW� NRQXVXQD� LOLúNLQ� HOGH� HGLOHQ� KDVÕODWODU� L]OHQPHNWHGLU�� %DUWHU�DUDFÕ�NXUXPXQXQ�HVDV�IDDOL\HW�NRQXVX�LVH��LúOHWPHOHU�DUDVÕQGD�ELU�DUDFÕ�NXUXP�RODUDN� oDOÕúPDN� YH� EX� LúOHWPHOHU� DUDVÕQGDNL� DOÕúYHULúLQ� EDUWHU� VLVWHPL� LOH�JHUoHNOHúPHVLQL�RUJDQL]H�HWPHNWLU��%X�QHGHQOH��VDGHFH�VDWÕú�YH�DOÕú�LúOHPOHUL��]HULQGHQ� DOÕQDQ� NRPLV\RQXQ� \XUWLoL� VDWÕúODU� KHVDEÕQGD�� �\HOLN� DLGDWÕQÕQ� LVH�³���� 'L÷HU� 2OD÷DQ� *HOLU� YH� .kUODU´� KHVDEÕQGD� L]OHQPHVL� GDKD� X\JXQ�RODFDNWÕU�� h\HOLN� DLGDWÕ� JHOLUOHUL� KDQJL� KHVDSWD� J|VWHULOLUVH� J|VWHULOVLQ�LúOHWPHQLQ�HOGH�HGHFH÷L�G|QHP�NkUÕ�GH÷LúPH\HFHNWLU��$QFDN��DQDOL]�VRQXoODUÕ��|]HOOLNOH�NkUOÕOÕN�DQDOL]L� �VDWÕú�NkUOÕOÕ÷Õ�� IDDOL\HW�NkUOÕOÕ÷Õ�YE���VRQXoODUÕ� IDUNOÕ�RODFDNWÕU�� %X� GD� PDOL� WDEORODUÕQ� \DQOÕú� \RUXPODQPDVÕQD� YH\D� LúOHWPHQLQ�NkUOÕOÕ÷Õ�KDNNÕQGD�\DQOÕú�ELOJLOHU�HOGH�HGLOPHVLQH�QHGHQ�RODFDNWÕU���
gUQHN��
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%DUWHU� DUDFÕ� NXUXPX�� �\HOHULQGHQ�� SDUD�� EDQND� WHPLQDW� PHNWXEX��KD]LQH�ERQRVX�YH�GHYOHW� WDKYLOL�JLEL�NÕ\PHWOL� HYUDNODUÕ� WHPLQDW�RODUDN�NDEXO�HGHUHN�ND\ÕW�DOWÕQD�DOPDNWDGÕU���
gUQHN��
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�
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�������$OÕú�±�6DWÕú�øúOHPOHULQLQ�0XKDVHEHOHúWLULOPHVL�
%DUWHU� VLVWHPLQGH��\HOHULQ�ELUELUOHUL\OH� \DSWÕNODUÕ� LúOHPOHUGH��EDUWHU�DUDFÕ�NXUXPX�� LNL� LúOHWPH�DUDVÕQGD�DOÕú� YH� VDWÕú�GXUXPXQGD�KHP�ERUoOX�KHP�GH� DODFDNOÕ� GXUXPGDGÕU�� %X� LúOHPOHU�� EDUWHU� DUDFÕ� NXUXPXQD� JHOHQ� EDUWHU�oHNOHUL�DUDFÕOÕ÷Õ\OD�ND\GD�DOÕQÕU��
gUQHN��
;<=�/LPLWHG�ùLUNHWL������������WDULKLQGH��EDUWHU�VLVWHPLQH��\H�RODQ�./0�$QRQLP�ùLUNHWL¶QH���������¶OÕN�PDO�VDWPÕúWÕU������ ������<7/¶GLU����
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gUQHN��
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gUQHN��
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h\H� ILUPDODUGDQ� DODFDNOÕ� RODQ� DUDFÕ� NXUXPODU�� DODFDNODUÕQÕ� VLVWHPH��\H� RODQ� ILUPDODUÕQ� ELUELUOHUL\OH� PDO� DOÕú�VDWÕú� \DSPDODUÕ\OD� WDKVLO�HWPHNWHGLUOHU�� $QFDN� VLVWHPGHQ� PDO� DODQ� �\H� ILUPDODU� VLVWHPH� PDO�VDWDPDGÕNODUÕ�GXUXPGD�DUDFÕ�NXUXPODU�JHQHOOLNOH�HQ�D]���D\�VRQUD�DODFDNODUÕQÕ�KHUKDQJL�ELU�YDGH�IDUNÕ�WDOHS�HWPHNVL]LQ�R�J�Q�Q�G|YL]�NXUX��]HULQGHQ�WDKVLO�HWPHNWHGLUOHU���
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%DUWHU� DUDFÕ� NXUXPODUÕ�� �\HOHULQL� VLVWHPH� JHQHOOLNOH� �\HOLN� DLGDWÕ�NDUúÕOÕ÷ÕQGD� ELU� \ÕOOÕN� �\H� \DSPDNWDGÕUODU�� 6�UHQLQ� VRQD� HUPHVL� LOH� DUDFÕ�NXUXPXQ�� �\HOL÷L� ELWHQ� LúOHWPHGHQ� DODFD÷Õ� RODELOHFH÷L� JLEL� DODFD÷Õ�ROPD\DELOLU���
����������$UDFÕ� .XUXPXQ� h\H� øúOHWPHGHQ� $ODFDNOÕ� 2OPDVÕ�� 'XUXPXQGD�
h\H� ILUPDODUÕQ� EDUWHU� DUDFÕ� NXUXPXQD� �\HOLNOHULQLQ� VRQD� HUPHVL�GXUXPXQGD� DODFDNOÕ� RODQ� EDUWHU� DUDFÕ� NXUXPX� EX� DODFDNODUÕQÕ� QDNLW� RODUDN�WDKVLO�HGHU���
gUQHN��
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� ����������������.$6$�� � � � ����������������������� �������<7/�.DVDVÕ�������� ����%$57(5�6ø67��$/$&$.�� ����� ������������������ �������;<=�/LPLWHG�ùLUNHWL��;<=�/LPLWHG�ùLUNHWL¶QGHQ�$ODFD÷ÕQ�7DKVLOL�� ��
����������$UDFÕ� .XUXPXQ� h\H� øúOHWPH\H� %RUoOX� 2OPDVÕ�� 'XUXPXQGD�
�%DUWHU� DUDFÕ� NXUXPXQD� �\HOL÷LQ� VRQD� HUPHVL� GXUXPXQGD� VLVWHPH�ERUoOX� RODQ� LúOHWPHOHUGHQ�� EDUWHU� DUDFÕ� NXUXPX� EX� DODFDNODUÕQÕ� QDNLW� RODUDN�WDKVLO�HGHU��$QFDN��EDUWHU�DUDFÕ�NXUXPXQXQ�ERUoOX�ROPDVÕ�GXUXPXQGD�DODFDNOÕ�RODQ�LúOHWPHOHU�EX�DODFD÷ÕQÕ��ERUFXQX�|GHPHGH�ROGX÷X�JLEL�QDNLW�WDKVLO�HWPH�RODQDNODUÕ� \RNWXU�� VDGHFH� DODFDNOÕ� ROGX÷X� WXWDU� NDGDU� ELU� PDO� YH\D� KL]PHWL�VDWÕQ�DODUDN�KHVDEÕQÕ�NDSDWDELOLU��
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%DUWHU� LúOHPOHUL� SDUDQÕQ� PDOL\HWLQLQ� KHU� JHoHQ� J�Q� DUWWÕ÷Õ�G|QHPOHUGH�VRQ�GHUHFH�HWNLQ�ELU�ILQDQVPDQ�PRGHOL�ROPDNWDGÕU��g]HOOLNOH�DOÕú�± YHULúH�� SDUD� \HULQH� PDO� YH\D� KL]PHW� DU]Õ� LOH� EDúODQPDVÕQÕQ� ILUPDODUD�HOOHULQGH� EXOXQDQ� DWÕO� ND\QDNODUÕ� GH÷HUOHQGLUPH� IÕUVDWÕ� VXQPDVÕQGDQ� GROD\Õ�WHUFLK� HGLOHQ� ELU� VLVWHP� ROPXúWXU��'L÷HU� WDUDIWDQ� EDUWHU� VLVWHPLQLQ� ILUPDODUD�VD÷ODGÕ÷Õ� HQ� |QHPOL� \DUDUODUGDQ� ELU� WDQHVL� RODQ� HWNLQ� YH� HWNLOL� SD]DUODPD�LPNkQÕ�� ILUPDODUÕQ� DWÕO� GXUXPODUGD� EXOXQDQ� VWRNODUÕQÕ� KDUHNHWH� JHoLUHUHN�VWRNODUÕQ� HULPHVLQL�� NDSDVLWH� NXOODQÕPODUÕQÕQ� DUWPDVÕQÕ�� GROD\ÕVÕ\OD� \HQL�P�úWHULOHUH�XODúÕOPDVÕQÕ�VD÷OD\DFDNWÕU��%X�GD�KHU�WDOHELQ�SD]DUGD�NHQGL�DU]ÕQÕ�ROXúWXUPDVÕQD� QHGHQ� RODFDN� YH� HNRQRPL� GHQJHOHQHUHN�� IL\DW� LVWLNUDUÕ�VD÷ODQDFDNWÕU��
%DUWHU� LúOHPOHULQGH� |]HOOLNOH� ILQDQVDO� LúOHPOHULQ� \HU� DOPDVÕ��PXKDVHEH� DoÕVÕQGDQ� JHUHNOL� RODQ� ED]Õ� KHVDSODUÕQ� EXOXQPDVÕ� JHUHNVLQLPLQL�GR÷XUPDNWDGÕU�� gUQH÷LQ� 7HNG�]HQ� +HVDS� 3ODQÕ¶QGD� EXOXQDQ� oHN� KHVDSODUÕ�EDUWHU� VLVWHPLQGH� NXOODQÕODQ� EDUWHU� oHNLQLQ� |]HOOL÷LQL� WDP� RODUDN�\DQVÕWDPDPDNWDGÕU�� d�QN�� EDUWHU� oHNL�� QH� EDQND� oHNL� QH� GH� NDPEL\R�VHQHGLGLU�� $\UÕFD� EDUWHU� oHNOHUL� DOÕFÕ� YH� VDWÕFÕ� DGÕQD� G�]HQOHQPH\LS� EDUWHU�NXUXOXúX� DGÕQD� G�]HQOHQPHNWHGLU�� %XUDGD� EDUWHU� NXUXOXúX� QH� DOÕFÕ� QH� GH�VDWÕFÕGÕU�� � 'ROD\ÕVÕ\OD� +HVDS� 3ODQÕ¶QGDNL� KHVDSODUD� \D]ÕOPDVÕ� X\JXQ�ROPD\DFDNWÕU��gQHULPL]�7HNG�]HQ�+HVDS�3ODQÕ¶QGDNL����QROX�WLFDUL�DODFDNODU�KHVDS� JUXEX� DOWÕQGD� ���� %DUWHU� 6LVWHPLQGHQ� $ODFDNODU� YH� ��� QROX� WLFDUL�ERUoODU� KHVDS� JUXEX� DOWÕQGD� ����%DUWHU� 6LVWHPLQH�%RUoODU� KHVDSODUÕQD� ND\ÕW�HGLOPHOLGLU���
%DUWHUD� NRQX� RODQ� LúOHPOHUGH� 7HNG�]HQ� +HVDS� 3ODQÕ¶QÕQ� QDVÕO�X\JXODQDFD÷Õ� NRQXVXQGD� ELU� DoÕNODPD� EXOXQPDGÕ÷Õ� LoLQ� ELU� WDNÕP�GXUDNVDPDODU� \DúDQPDNWD� YH� IDUNOÕOÕNODU� EXOXQPDNWDGÕU�� %X� GXUXP�PXKDVHEHGH� WHNG�]HOL÷L� VD÷ODPDPDNWD� YH� X\JXODPDGD� NDUJDúDODUD� QHGHQ�ROPDNWDGÕU�� %X� ED÷ODPGD� JHUHN�0DOL\H� %DNDQOÕ÷Õ�� JHUHN� 6HUPD\H� 3L\DVDVÕ�.XUXOX�� JHUHNVH� GH� 7�UNL\H� 0XKDVHEH� YH� 'HQHWLP� 6WDQGDUWODUÕ� .XUXOX�\HWNLOLOHULQLQ�ELU�DUD\D�JHOHUHN�EDUWHU�LOH�LOJLOL�|]HO�ELU�PXKDVHEH�VWDQGDUWODUÕQÕ�ROXúWXUPDODUÕ�|QHULOPHNWHGLU���
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��� $/$'$ö� øVPDLO� ,WUL�� ³øúOHWPHOHUGH� $OWHUQDWLI� )LQDQV� .D\QDNODUÕ� YH�6HoLPL´�� <ÕOGÕ]� 7HNQLN� hQLYHUVLWHVL� 6RV\DO� %LOLPOHU� (QVWLW�V��<D\ÕPODQPDPÕú�<�NVHN�/LVDQV�7H]L��øVWDQEXO��������
��� $56/$1�&��0XUDW�±�$<.87/8�)HUFDQ��%DUWHU�8\JXODPDVÕ��7�UPRE�<D\ÕQODUÕ�±�����$QNDUD���������
��� $5=29$� 6�� %XUDN�� ³%DUWHU� øúOHPOHUL� YH� 0XKDVHEHOHúWLULOPHVL´��0DOL�d|]�P��ø60002�<D\ÕQ�2UJDQÕ��<ÕO�����6D\Õ�����2FDN�±�ùXEDW���0DUW�������
��� d,0$7� $OL� ±� $9&,� 0HKPHW�� ³7�UNL\H¶GH� %DUWHU� 6LVWHPLQLQ� +XNXNL�'D\DQD÷Õ� YH� 0XKDVHEHOHúWLULOPHVL´�� 0DOL� d|]�P�� <ÕO����� 6D\Õ�����7HPPX]�±�$÷XVWRV�±�(\O�O�������
��� '(67ø&ø� $KPHW�� ³<HQL� %LU� 7UHQG�� %DUWHU´�� 3RZHU� 'HUJLVL�� +D]LUDQ�������
��� '2ö$1� =HNL�� ³<HQL� %LU� )LQDQVPDQ� 7HNQL÷L� 2ODUDN� %DUWHU� YH�0XKDVHEHOHúWLULOPHVL´� 0XKDVHEH� YH� 'HQHWLPH� %DNÕú�� <ÕO���� 6D\Õ����2FDN��������
��� (5.$1�0HKPHW��³<HQL�%LU�)LQDQVPDQ�$UDFÕ��%DUWHU´��9HUJL�'�Q\DVÕ��6D\Õ������2FDN�������
��� +$7812ö/8� =H\QHS� �� %ø/*ø1(5� 0HVXW�� ³9HUJL� YH� 0XKDVHEH�8\JXODPDODUÕ� $oÕVÕQGDQ� %DUWHU´�� dXNXURYD� hQLYHUVLWHVL� 6RV\DO�%LOLPOHU�'HUJLVL��6D\Õ�����<ÕO�������
��� 0$5ù$3� %H\KDQ�� ³%LU� )LQDQVPDQ� $UDFÕ� 2ODUDN� %DUWHU� 6LVWHPL� YH�0XKDVHEHOHúWLULOPHVL´�� 0XKDVHEH� %LOLP� '�Q\DVÕ� 'HUJLVL�� &LOW����6D\Õ����0DUW�������
����0$59$67ø�$NEDU��±�60<7+�'DYLG�-���³7KH�(IIHFW�RI�%DUWHU�2Q�7KH�'HPDQG� )RU�0RQH\�� $Q�(PSLULFLDO�$QDO\VLV´��(FRQRPLFV�/HWWHUV��6������������
���� g=.$1� $WLOOD�� ³%DUWHU¶ÕQ� 0XKDVHEHOHúWLULOPHVL´�� 0DOL\H� 3RVWDVÕ��<ÕO�����6D\Õ���������1LVDQ�������
���� g=.$1�$]]HP��³%DUWHU�øúOHPOHUL�YH�0XKDVHEH�8\JXODPDODUÕ´��(UFL\HV�hQLYHUVLWHVL�ø�ø�%�)��'HUJLVL��6D\Õ������������
���� ùø0ù(.�0�� 6ÕUUÕ�� ³%DUWHU� 7LFDUHW� øúOHPOHUL� YH�0XKDVHEHOHúWLULOPHVL´��

øVWDQEXO� hQLYHUVLWHVL� 6RV\DO� %LOLPOHU� (QVWLW�V�� <D\ÕPODQPDPÕú�<�NVHN�/LVDQV�7H]L� øVWDQEXO��������
���� ùø0ù(.� 0�6ÕUUÕ�� ³øúLQL]L� *HOLúWLUHFHN� <HQL� %LU� .ODYX]�� %DUWHU´��%DUWHUQHZV��<ÕO����6D\Õ����.DVÕP�������
���� <(ùø/2ö/8�7DODW� ±�<øöø7�6HOoXN�� ³%DUWHU� LOH�7LFDUHW�dRN�$YDQWDMOÕ�2OGX´��(NRQRPLVW��6D\Õ���� ���.DVÕP�������
���� <,/',=� $�0XUDW� ±� *h0hù$<� 6HUGDU�� ³%DUWHU� 6LVWHPL�� <DSÕVÕ� YH�$YDQWDMODUÕ�LOH�9HUJLVHO�%R\XWX�±�,,´��0DOL\H�3RVWDVÕ��<ÕO������6D\Õ���������(\O�O�������


