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%H\NHQW�hQLYHUVLWHVL
�
g]HW�
%X� ELOGLULGH�� ,QWHUQHW� KL]PHWOHULQH� GD\DOÕ� X]DNWDQ� H÷LWLPGH� NXOODQÕODELOHFHN� ELU� DNÕOOÕ� VRUX� VRUPD�
PHNDQL]PDVÕQÕQ�PLPDULVL� |QHULOPHNWHGLU��PHNDQL]PDQÕQ�� LúOHYVHO�RODUDN� LNL�DQD�DPDFÕ�YDUGÕU�� LONL��
GHUV� V�UHVLQFH� |÷UHQFLQLQ� ]D\ÕI� ROGX÷X� NRQXODUÕ� J|]OHPH� �ELOJL� KDULWDVÕQÕQ� oÕNDUÕOPDVÕ�� YH� GHUV�
LoHULNOHULQL� ELOJL� NLUOLOL÷L� ROPDGDQ� |÷UHQFLQLQ� GXUXPXQD� J|UH� \D\ÕQODPD�� LNLQFLVL� LVH�� VWDWLN� VRUX�
EDQNDVÕQD�HN�RODUDN�GLQDPLN�RODUDN�VRUX��UHWHELOPHGLU��%|\OH�ELU�DNÕOOÕ�VRUX�PHNDQL]PDVÕ�LNL�DoÕGDQ�
E�\�N� \DUDU� VD÷OD\DELOLU�� ELUL� ]HQJLQ� LoHULNOL� VRUX� VRUPD� LPNDQÕ� YH� GL÷HUL� GH� ELOJL� NLUOLOL÷LQLQ�
D]DOWÕODUDN� ]DPDQ� ND]DQoÕGÕU�� gQHULOHQ� PLPDUL�� NODVLN� X\JXODPD\D� HN� RODUDN� ELOJL� KDULWDVÕ�
oÕNDUÕOPDVÕQÕ��GLQDPLN�VRUX��UHWLOPHVLQL�YH�KHGHIH�\|QHOLN�ELOJL�VXQXOPDVÕQÕ�DPDoODPDNWDGÕU��
dDOÕúPDQÕQ�$QDKWDU�6|]F�NOHUL��
8]DNWDQ� H÷LWLP��%LOJL� KDULWDVÕ��'LQDPLN� VRUX� �UHWLOPHVL��$NÕOOÕ� VRUX� VRUPD��:HE� WDEDQOÕ� H÷LWLP�YH�
+HGHIH�\|QHOLN�ELOJL�VXQXOPDVÕ���
*LULú�
9HUL�KDEHUOHúPHVLQGHNL�WHNQRORMLN�JHOLúPHOHU�YH�KL]PHW�oHúLWOHULQLQ�DUWPDVÕ�X]DNWDQ�H÷LWLP�NRQXVXQX�
GD�HWNLOH\HUHN�IDUNOÕ�ELU�EDNÕú�JHWLUPHNWHGLU�YH�ELOJLVD\DUODUÕQ�GD�J�QO�N�\DúDPÕPÕ]D�\R÷XQ�RODUDN�
JLUPHVL�LOH�X]DNWDQ�H÷LWLPLQ�IHOVHIHVLQGH�ELU�oRN�\HQLOLNOHU�ROPDNWDGÕU���
8]DNWDQ� H÷LWLP�|÷UHQLP� �GLVWDQFH� HGXFDWLRQ�OHDUQLQJ��� JHUHN� G�Q\DGD� JHUHNVH� �ONHPL]GH� \HQL� ELU�
ROJX� GH÷LOGLU�� øON� X\JXODPDODUÕ� JHoWL÷LPL]� \�]\ÕOGD� UDG\R�� WHOHYL]\RQ� JLEL� LOHWLúLP� YH� KDEHUOHúPH�
DODQÕQGD� GHYULP� \DUDWDQ� WHNQRORMLOHULQ� EXOXQXúODUÕ\OD� EDúODPÕúWÕU�� $QFDN� V|]NRQXVX� WHNQRORMLOHULQ�
NXOODQÕPÕ\OD� H÷LWLP� YH� |÷UHWLPLQ� JHUoHNOHúWLULOPHVLQGH� N|NO�� G|Q�ú�P� EHNOHQWLOHUL� NÕVD� ELU� V�UH�
VRQUD� VDGHFH� ELUWDNÕP� NROD\OÕNODU� YH� L\LOHúWLUPHOHU� HOGH� HGLOPHVL\OH� VÕQÕUOÕ� NDOGÕ÷Õ� J|]OHQPLúWLU��
$QFDN��YHUL�KDEHUOHúPHVLQLQ�JHOLúPHVL�YH�øQWHUQHW�KL]PHWOHULQLQ�\D\JÕQODúPDVÕ\OD�SHGDJRMLN�WDEDQOÕ�
H÷LWLP�VLVWHPOHULQLQ�WDVDUODQDELOPHVL�WHNUDU�J�QGHPH�JHOPLúWLU���
'RNVDQOÕ� \ÕOODUGD� NLúLVHO� ELOJLVD\DUODUÕQ� HY� YH� N�o�N� RILVOHUOHUGH� NXOODQÕPÕQÕQ� \D\JÕQODúPDVÕ��
øQWHUQHW
LQ� |]HOGHQ� oÕNÕS� JHQHOH� \D\ÕOPDVÕ� YH� \HQL� YHUL� KDEHUOHúPH� WHNQRORMLOHULQLQ� GR÷XúX� |UJ�Q�
�IDFH�WR�IDFH�� |÷UHQLPGH� NDUúÕODúÕODQ� ELU� WDNÕP� VRUXQODUD� o|]�P� EXOPDNWD� YH\D� |UJ�Q� |÷UHQLPL�
WDPDPOD\ÕFÕ� RODQDNODU� VXQPDNWDGÕU�� %X� oDEDODU� J�Q�P�]GH� GH� DUWDQ� LOJL� YH� X\JXODPDODU� LOH�
V�UPHNWHGLU��%X�\|QGH�&ROOLQV���������-RQDVVHQ�YH�5HHYHV���������2ZVWRQ���������6KRWVEHUJHU�YH�
DUN�� ������� YH� EXQD� EHQ]HU� ELUoRN� oDOÕúPD� |UQHN� RODUDN� YHULOHELOLU�� hONHPL]GH� GH� øQWHUQHW� |QFHVL�
WHNQRORMLOHUOH� $QDGROX� hQLYHUVLWHVL� E�Q\HVLQGH� X]DNWDQ� H÷LWLP� SURMHVL� ��
OL� \ÕOODUGDQ� EHUL�
V�UG�U�OPHNWHGLU�� øQWHUQHW� YH� ELU� KL]PHWL� RODQ� :HE� \DUGÕPÕ\OD� X]DNWDQ� H÷LWLP� JLULúLPL� ELUoRN�
�QLYHUVLWHPL]�WDUDIÕQGDQ�X\JXODPD\D�VRNXOPXúWXU���
øQWHUQHW� YH� |]HOOLNOH� GH� WKH� :RUOG� :LGH� :HE
LQ� H÷LWLP� YH� |÷UHWLP� GH� \HQL� ELU� G|QHP� EDúODWPD�
SRWDQVL\HOOHULQLQ� YDUOÕ÷Õ� DúLNDUGÕU��$QFDN�� GDKD� |QFHNL� GHQH\LPOHUOH� GH� J|U�OG�÷�� JLEL�� WHNQRORMLN�
RODQDNODUÕQ� JHOLúPHVL� YH� VXQGX÷X� RODQDNODU�� \DOQÕ]� EDúÕQD�� H÷LWLPLQ� HWNLQ�� YHULPOL� \DSÕOPDVÕQD�
\HWPHPHNWHGLU��7HNQRORMLQLQ� VXQGX÷X�RODQDNODU� ELOLPVHO�YH�JHUoHNoL� RODUDN�KD]ÕUODQPÕú� X\JXODPD�
oDOÕúPDODUÕ\OD�GHVWHNOHQHUHN�SHGDJRMLN�|]HOOLNOHUL�NRUXQPXú�WXWDUOÕ�ELU�H÷LWLP�|÷UHWLP�VLVWHPL�RUWD\D�
NR\XOPDOÕGÕU�� .ÕVDFDVÕ�� EX� V�UHoWH�� HQ� D]� WHNQRORMLQLQ� VXQGX÷X� LPNDQ� NDGDU�� RQXQ� H÷LWLP� YH�
|÷UHWLPGH�X\JXODQPDVÕ��]HULQGH�GH�oDOÕúÕOPDOÕGÕU���
<DQL�� NRQX� WHN� ER\XWOX� ROPD\ÕS� VRV\DO�� SHGDJRMLN� YH� WHNQRORMLN� ND\QDNODU� JLEL� oRN� ER\XWOX�
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SDUDPHWUHOHULQ� J|]� |Q�QGH� WXWXOPDVÕQÕ� JHUHNWLUPHNWHGLU�� %X� NRQXODU� �]HULQGH� oDOÕúPDODU� \R÷XQ�
V�UPHNWHGLU��=KDR���������)HUJXVRQ�YH�:LMHNXPDU��������JLEL���
:HEWDEDQOÕ� X]DNWDQ� H÷LWLP� ELU� :HE� YH� YHUL� WDEDQÕ� VXQXFXVX� �]HULQH� LQúD� HGLOPLú�� |÷UHQHQ� YH�
H÷LWLPFL\H�oRN�DPDoOÕ� LúOHYOHU�VXQDQ�ELU� W�U�VXQXFX�WDEDQOÕ� �VHUYHU�VLGHG��X\JXODPDGÕU� �EN]��ùHNLO�
���� dDOÕúPDPÕ]GD�� ZHE�WDEDQOÕ� X]DNWDQ� H÷LWLP� GH� NXOODQÕOPDN� �]HUH�� NODVLN� \|QWHPOHUGHQ� IDUNOÕ�
GDYUDQÕúD� VDKLS� DNÕOOÕ� VRUX� VRUPD� YH� GH÷HUOHQGLUPH� PHNDQL]PDVÕ� |QHULOPLúWLU�� %LOLQGL÷L� JLEL��
DQODWÕPD�HN�RODUDN�VRUX�VRUPD�YH�GH÷HUOHQGLUPH�H÷LWLPLQ�HQ�WHPHO�XQVXUODUÕQGDQGÕU��,QWHUQHW�YH�ZHE�
WDEDQOÕ� X]DNWDQ�H÷LWLPGH�VRUX�VRUPD�YH�GH÷HUOHQGLUPHGH�ELU� WDNÕP�NROD\OÕNODU� �NROD\� VRUX�EDQNDVÕ�
KD]ÕUODPD��D]�KDWD�LOH�GH÷HUOHQGLUHELOPH�YV��JLEL��YH�ELU�WDNÕP�NÕVÕWODPDODU��VRUXODUÕQ�YH�DOÕúWÕUPDODUÕQ�
D÷ÕUOÕNOÕ� RODUDN� oRNWDQ� VHoPHOL� YH\D� GR÷UX�\DQOÕú� W�U�QGHQ� RODELOPHVL� JLEL�� RUWD\D� oÕNPDNWDGÕU��
.RQX\D� LOLúNLQ� WHRULN� YH� X\JXODPDOÕ� oDOÕúPDODUÕQ� \|Q�� EX� NROD\OÕNODUÕ� DUWWÕUPD�� NÕVÕWODPDODUÕ� GD�
D]DOWPD�GR÷UXOWXVXQGD�ROPDOÕGÕU��dDOÕúPDPÕ]GD�EX�NULWHUOHU�KHGHIOHQPLúWLU���
8]DNWDQ�(÷LWLPGH�.XOODQÕODQ�<|QWHPOHU�YH�$UDoODU�
8]DNWDQ� H÷LWLPGH� HQ� |QHPOL� DUDo� R� J�Q�Q� WHNQRORMLVLQLQ� VXQGX÷X� LPNDQODU� YH� EX� LPNDQODUÕQ�
SHGDJRMLN� RODUDN� H÷LWLPH� \DQVÕWÕOPDVÕGÕU�� J�Q�P�]GH� øQWHUQHW� YH� YHUL� KDEHUOHúPHVL� KHP�EHOLUOL� ELU�
KL]PHW�NDOLWHVL��4R6�4XDOLW\�RI�6HUYLFH��KHP�GH�KL]PHW�VÕQÕIODUÕQGD��&R6�&ODVV�RI�6HUYLFH��oHúLWOLOLN�
VXQPDNWDGÕU�� YH� KHU� JHoHQ� J�Q� LoHULVLQGH� GH� GDKD� |]HOOLNOL� YH� J�oO�� D÷� FLKD]ODUÕ� JHOLúWLULOLS�
NXOODQÕOPDNWDGÕU�� 9HUL� KDEHUOHúPHVLQH� GD\DOÕ� X]DNWDQ� H÷LWLP� LoLQ� WHPHO� DOW� \DSÕ� ùHNLO���
GHNL� JLEL�
YHULOHELOLU���
+DEHUOHúPH�DOW�\DSÕVÕ�LoLQ�øQWHUQHW�YH\D�EHQ]HUL�JOREDO�ELU�D÷��X\GX�YHULFL�DOÕFÕ�VLVWHPL�JHUHNOLGLU��EX�
KDEHUOHúPH� DOW� \DSÕVÕQD� HN� RODUDN� VD\ÕVDO� DUD\�]O�� HOHNWURQLN� FLKD]ODUOD� GRQDWÕOPÕú� VÕQÕI�� VXQXFX�
ELOJLVD\DU� VLVWHPOHUL� YH� H÷LWLP� DPDoOÕ� KD]ÕUODQPÕú� \D]ÕOÕP� SDNHWL� JHUHNOLGLU�� ùHNLOGHQ� J|U�OHFH÷L�
�]HUH�� X]DNWDQ� H÷LWLPH� LPNDQ� VD÷OD\DFDN� DOW� \DSÕQÕQ� GRQDQÕP� NÕVPÕQGD� HNVLN� RODQ� ELUúH\� \RN�
GHQLOHELOLU��d�QN���øQWHUQHW�JLEL�W�P�G�Q\D\D�\D\ÕOPÕú�ELU�D÷��NDEOROX�YH�*60�JLEL�NDEORVX]�LOHWLúLP�
\DSÕODELOHFHN� WHOHIRQ� úHEHNHVL� YH� KHU� J�oWH� WUDIL÷H� LKWL\Do� YHUHELOHFHN� ELOJLVD\DU� VLVWHPOHUL� YH� D÷�
KL]PHW� oHúLWOLOL÷L� KDOL� KD]ÕUGD� YDUGÕU� YH� KHUJHoHQ� J�Q� KHP� XFX]ODPDNWD� KHP� GH� LúOHYVHOOL÷L�
DUWPDNWDGÕU��d|ONHVHQ�YH�gUHQFLN���������.DSODQ����������
9HUL� KDEHUOHúPHVLQH� GD\DOÕ� X]DNWDQ� H÷LWLPGH� øQWHUQHW
LQ� WHPHO� KL]PHWOHUL� RODQ�:HE� �KWWS��� H�PDLO��
WDUWÕúPD� RUWDPODUÕ� WHPHO� \DSÕ� WDúODUÕ� RODELOLU�� %XQODUÕQ� �]HULQH� VHV� YH� YLGHR� GHVWH÷L�� �]HULQH�
\D]ÕODQODUÕ�DQÕQGD�VD\ÕVDOODúWÕUDQ�HOHNWURQLN�WDKWD�NXOODQÕOPDVÕ�YH�øQWHUQHW�KL]PHWOHULQH�HULúLPL�H÷LWLP�
SHGDJRMLVLQH� J|UH� |]HOOHúWLUHQ� HN� \D]ÕOÕPODU� JHUHNOLGLU�� 8]DNWDQ� H÷LWLPGH� o|]�OPHVL� JHUHNHQ� HQ�
|QHPOL� XQVXU�� SHGDJRMLN� |]HOOLNOHUH� ED÷OÕ� NDOÕQÕODUDN� |÷UHWLFL� |]HOOLNOHUGH� |]HO� \D]ÕOÕPODUÕQ�
KD]ÕUODQPDVÕ� YH\D� YDU� RODQ� KL]PHW� YH� \D]ÕOÕPODUÕQ� H÷LWLP� DPDoOÕ� |]HOOHúWLULOPHVLGLU�� %X�
|]HOOHúWLUPHOHU� DUDFÕOÕ÷Õ\OD� JHQHO� DPDoOÕ� KD]ÕUODQPÕú� KL]PHW� YH� \D]ÕOÕPODU� H÷LWLP� DPDoOÕ� RODUDN�
NXOODQÕODELOLU�� NRQXODU�� |÷UHQFLOHUH�� ELOJL� NLUOLOL÷L� ROPDGDQ� VXQXODELOLU� YH� |÷UHQFLQLQ� NROD\FD�
|÷UHQPHVLQH� \DUGÕPFÕ� RODFDN� YH� oR÷X� ]DPDQ� |÷UHQFLQLQ� IDUNÕQGD� ROPDGÕ÷Õ� |]HOOLNOHU� NR\XODELOLU��
7DEL�NL��ELU�GH�|÷UHWLFL�|]HOOLNWH�VÕQDY�YH\D�GH÷HUOHQGLUPH�\DSDELOPHOLGLU���
ùHNLO���
GH�:HE�WDEDQOÕ�X]DNWDQ�H÷LWLPGH�VXQXFXODUÕQ�YH�NXOODQÕFÕQÕQ�\HUL�J|U�OPHNWHGLU��g÷UHQFL\OH�
HWNLOHúLPGH�RODQ�ELU�:HE�VXQXFXGXU��X\JXODPD�VXQXFX�LVH��DPDFD�\|QHOLN�J|UHYOHUL�\HULQH�JHWLUHQ�YH�
:HE�VXQXFX\D�DPDFD�\|QHOLN�|]HOOLN�ND]DQGÕUDQ�ELU�VXQXFX�W�U�G�U��EX�VXQXFXODU��oR÷X�]DPDQ�D\QÕ�
GRQDQÕP��]HULQGH�GH�oDOÕúWÕUÕODELOLU���
$NÕOOÕ�6RUX�6RUPD�<DNODúÕPÕ�
$NÕOOÕ� VRUX� VRUPD� PHNDQL]PDVÕQGD�� |÷UHQFL�� GHUVH� EDúODPDGDQ� |QFH� VRUX� VRUPD� PDNLQDVÕQD�
ED÷ODQDUDN� LOJLOL� GHUVOH� LOJLOL� ELOJL� KDULWDVÕQÕ� �NQRZOHGJH� PDS�� oÕNDUWÕOPDVÕQÕ� YH� NHQGLVLQH�� ]D\ÕI�
ROGX÷X� NRQXODUD� D÷ÕUOÕN� YHULOHUHN� NRQX� VXQXOPDVÕQÕ�|÷UHWLOPHVLQL� LVWH\HELOLU�� GHUVL�� HQ� D]� ELUNH]�
DOGÕNWDQ� VRQUD� \HQLGHQ� ELOJL� KDULWDVÕQÕ� oÕNDUWWÕUDUDN� JHOLúPHVLQL� �JHOLúLP� H÷ULVL�� J|UHELOLU�� 8]DNWDQ�
H÷LWLPGH�GHUV�VRQUDVÕ�VÕQDY�|QHPOL�ELU�NRQXGXU��øGHDOGH��VRUXODU�ROGXNoD�oRN�VD\ÕGD�VRUX�LoHULVLQGHQ�
YH�W�P�NRQXODUD�D÷ÕUOÕN�YHUHFHN�úHNLOGH�VHoLOPHOL�YH�VRUXOPDOÕGÕU��$NÕOOÕ�VRUX�VRUPD�PHNDQL]PDVÕ��EX�
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LVWH÷L�ELU�|Oo�GH�NDUúÕOD\DELOPHNWHGLU��VRUXODU��VWDWLN�VRUX�EDQNDVÕ�YH�GR÷UXGDQ�PHWLQ�YH�úHNLOOHUGHQ�
GLQDPLN�RODUDN��UHWLOHQ�VRUXODUGDQ�ROXúPDNWDGÕU��+HU�VRUXQXQ�oRN�G�]H\OL��|UQH÷LQ�G|UW��ELU�D÷ÕUOÕ÷Õ�
YDUGÕU��|÷UHQFL�ELU�VÕQDYGD��NHQGLVLQH�JHOHQ�VRUXODUD�YH�YHUGL÷L�FHYDSODUD�J|UH�IDUNOÕ�VD\ÕGD��|UQH÷LQ�
��� LOH� ���� VRUX\OD� NDUúÕODúPDNWD� YH� EDúDUÕOÕ� ROXS� ROPDGÕ÷ÕQÕ� |÷UHQHELOPHNWHGLU�� %DúDUÕVÕ]� RODQ�
|÷UHQFLOHUH�� ELOJL� KDULWDVÕQD� YH� VÕQDYGD� YHUGL÷L� FHYDSODUD� GD\DQDUDN� UDSRUODQDQ� ELU� oÕNÕú�
YHULOHELOPHNWHGLU��gQHULOHQ�PHNDQL]PDQÕQ�IRQNVL\RQHO�úHPDVÕ�ùHNLO��
GHNL�JLELGLU���
gQHULOHQ�$NÕOOÕ�6RUX�6RUPD�0HNDQL]PDVÕQÕQ�0LPDULVL�
$NÕOOÕ�VRUX�VRUPD�PHNDQL]PDVÕ�NODVLN�GHUV�VXQXPXQD�HN�RODUDN�ED]Õ�NDYUDPODU�RUWD\D�NR\PDNWDGÕU��
*�Q�P�]GH�X\JXODQDQ�NODVLN�:HE�7DEDQOÕ�g÷UHQLP
GH�ELOLQGL÷L�JLEL�GHUVOHU�K\SHUWH[W��J|U�QW��YH�
VHV� IRUPDWODUÕQGD� oHúLWOL� DQLPDV\RQODUOD� GHVWHNOHQHUHN� \D\ÕQODQPDNWDGÕU�� $NÕOOÕ� VRUX� VRUPD�
PHNDQL]PDVÕ� LVH� E�W�Q� EXQODUD� HN� RODUDN� \HQL� NDYUDPODU� YH� EXQODUD� ED÷OÕ� LúOHYVHO� XQVXUODU� RUWD\D�
NR\PDNWDGÕU��ùHNLO���
GH�YHUL�KDEHUOHúPHVLQH�GD\DOÕ� X]DNWDQ�H÷LWLPLQ�YH�|QHULOHQ�DNÕOOÕ� VRUX� VRUPD�
PHNDQL]PDVÕQÕQ�LúOHYVHO�|]HOOLNOHUL�KL\HUDUúLN�\DSÕGD�J|VWHULOPLúWLU��

� <D\ÕQODPD���
� %LOJL�+DULWDVÕ���
� 6ÕQDY�'H÷HUOHQGLUPH���
� 6H\LU�'HIWHUL���
� <DUGÕP���

+L\HUDUúLQLQ�HQ��VW�QGH�<D\ÕQODPD��%LOJL�KDULWDVÕ�6ÕQDY�'H÷HUOHQGLUPH��6H\LU�GHIWHUL�YH�<DUGÕP�DGOÕ�
|]HOOLNOHU� YDUGÕU�� ELU� DOW� G�]H\GH� GH� LOJLOL� |]HOOLNOHUL� JHUoHNOHúWLUPH� úHNOL� YH\D� \|QWHPOHUL�
\HUOHúWLULOPLúWLU��+L\HUDUúLQLQ�KHU�G�]H\LQGHNL�GXUXPODUÕQ�DoÕNODPDVÕ�YH�LúOHYVHOOL÷L�ú|\OHGLU��
<D\ÕQODPD� �%URDGFDVWLQJ���:HE� WDEDQOÕ�� YLGHR�� VHV� YV�� JLEL� NXOODQÕODQ� WHNQRORML\L� YH� \|QWHPOHUL�
J|VWHULU�� 7HNQRORMLN� JHOLúPHOHU� \D\ÕQODPD� úHNOLQL�� HWNLQOL÷LQL� YH� PDOL\HWLQL� GR÷UXGDQ� HWNLOHU��
7HNQROMLN�JHOLúPHOHUOH�GDKD�KÕ]OÕ�LOHWLúLP�\DSÕODELOLU��KL]PHW�NDOLWHVL��4R6��GDKD�GD�DUWDELOLU��KL]PHW�
oHúLWOHUL��&R6��DUWDELOLU���
%LOJL�+DULWDVÕ��.QRZOHGJH�0DS���g÷UHQFLQLQ�EHOLUOL�ELU�NRQX��]HULQGH�R�DQD�NDGDU�RODUDN�ELULNLPLQL�
J|VWHUHQ� ELU� GH÷HUOHQGLUPHGLU�� NRQXODUD� GD÷ÕOPÕú� oHúLWOL� VRUXODUD� YHULOHQ� FHYDSODUD� GD\DQÕODUDN�
|÷UHQFLQLQ�KDQJL�NRQX\X�QH�NDGDU�ELOGL÷L�YH\D�ELOPHGL÷L�RUWD\D�oÕNDU��gQHULPL]LQ�DQD�XQVXUODUÕQGD�
ELULGLU��%LOJL�KDULWDVÕ�DUDFÕOÕ÷Õ\OD��|÷UHQFL\H�ELOJL�NLUOLOL÷L�\DSÕOPDGDQ�GHUV�VXQXPX�\DSÕOPÕú�ROXQXU�
YH�V�UHo�NÕVDOWÕODELOLU��\DQL��GHUV� LoHUL÷L�|÷UHQFLQLQ�ELOJL�G�]H\LQH�J|UH�\DSÕODELOLU��%LOJL�KDULWDVÕQÕQ�
GL÷HU� ELU� JHWLULVL� GH� IDUNOÕ� ]DPDQODUGD� \DSÕOPÕú� LNL� ELOJL� KDULWDVÕQD� J|UH� JHOLúPH� H÷ULVLQLQ�
oÕNDUÕODELOPHVLGLU��%|\OHFH��|÷UHQFL�YH�H÷LWLPFL��GHUV�V�UHVLQFH�YH\D�GHUV�VRQX�|÷UHQFLQLQ�JHOLúLPLQL�
J|]OH\HELOLU��+DULWDQÕQ�J|VWHULOLPL�ELUL�JUDILNVHO�GL÷HUL�VD\ÕVDO�ROPDN��]HUH�LNL�úHNLOGH�\DSÕODELOLU���
6ÕQDY�'H÷HUOHQGLUPH� �7HVWLQJ�$VVHVWPHQW��� $NÕOOÕ� 6RUX� 6RUPD�0HNDQL]PDVÕQGD� VRUXODU� 'LQDPLN�
YH� 6WDWLN� RODUDN� LNL� VÕQÕID� D\UÕOÕU�� 6WDWLN� VRUXODU� |÷UHWPHQ� WDUDIÕQGDQ� KD]ÕUODQDQ� VRUXODUGÕU�� EXQODU�
VWDWLN� VRUX� EDQNDVÕ� RODUDN� DGODQGÕUÕODQ� RUWDPD� NR\XOXUODU�� 'LQDPLN� VRUXODUVD�� NL� oDOÕúPDPÕ]ÕQ� ELU�
GL÷HU� DQD� NRQXVXGXU�� VRUXODU�� EHOLUOL� ELU� GHUV� YH\D� VD\ID� LoLQ� RWRPDWLN� RODUDN� DQÕQGD� KD]ÕUODQDQ�
VRUXODUGÕU��%X�VRUXODU�JHUHNWL÷LQGH�|÷UHWPHQ�WDUDIÕQGDQ�VWDWLN�VRUXODUÕQ�EXOXQGX÷X�VRUX�EDQNDVÕQD�GD�
HNOHQHELOLU��6ÕQDYODUGD�KHU� LNL�VRUX�JUXEXQGDQ�VRUXODU�VRUXOXU��%LU�VÕQDYGD�|÷UHQFL\H�NDo� WDQH�VRUX�
VRUXODFD÷Õ�|÷UHQFLQLQ�YHUGL÷L�\DQÕWODUÕQ�GR÷UXOX÷XQD�J|UH�NHQGLOL÷LQGHQ�VRUX�D÷ÕUOÕ÷ÕQD�GD\DQÕODUDN�
EHOLUOHQPHNWHGLU��'ROD\ÕVÕ\OD��D\QÕ�VÕQDYD�JLUHQ�LNL�|÷UHQFLGHQ�ELULVL����VRUX�\DQÕWODUNHQ�GL÷HUL�oRN�
GDKD�ID]OD�VRUX\X�\DQÕWODPDN�]RUXQGD�NDODELOLU��
6ÕQDY� GH÷HUOHQGLUPHVLQGH� ELUL� PHNDQL]PD� WDEDQOÕ� GL÷HUL� H÷LWLPFL� WDEDQOÕ� ROPDN� �]HUH� LNL� D\UÕ�
VHoHQHN� YDUGÕU�� %XQD� J|UH�� LVWHQLOGL÷LQGH�� GHUVLQ� \DSÕVÕQD� ED÷OÕ� RODUDN� W�P� GH÷HUOHQGLUPH�
PHNDQL]PD\D� EÕUDNÕOÕU� YH� VRQXo� DQÕQGD� |÷UHQFL\H� ELOGLULOLU�� |÷UHQFLQLQ� NHQGL� NHQGLVLQH� \DSWÕ÷Õ�
VÕQDYODUGD�NXOODQÕODELOLU��%X�úHNLOGH�GH÷HUOHQGLUPHGH��H÷LWLPFLQLQ�VRQXoODU��]HULQGH�NDQDDW�NXOODQPD�
\HWNLVL� ROPD]�� 'ROD\ÕVÕ\OD�� |UQH÷LQ� ��� DODQ� ELU� |÷UHQFL� NDOÕUNHQ� �� SXDQ� ID]ODVÕQÕ� DODQ� |÷UHQFL�
JHoHELOLU��(÷LWLPFLQLQ�P�GDKDOH�HGHELOGL÷L�GL÷HU�VHoHQHNWH\VH�DOÕQDQ�QRW�VDGHFH�R�VÕQDYGDNL�EDúDUÕ\Õ�
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J|VWHUHFHN� VRQ� NDUDU� LVH� \LQH� H÷LWLPFL� WDUDIÕQGDQ� YHULOHFHNWLU�� EX� NDQDDWLQL� |÷UHQFLQLQ� JHOLúPH�
H÷ULOHULQL�� ELOJL� KDULWDODUÕQÕ� LQFHOH\HUHN� YH� KDWWD� KDQJL� NRQX� �]HULQGH� QH� NDGDU� ]DPDQ� KDUFDGÕ÷ÕQÕ��
KDQJL�VRUXODUD�GR÷UX�KDQJL�VRUXODUD�\DQOÕú�FHYDS�YHUGL÷LQL�LQFHOH\HUHN�ROXúWXUDELOHFHNWLU���
6H\LU� 'HIWHUL� �/RJ� %RRN��� 'HUVOHULQ� oHúLWOL� \HUOHULQGH� VRUXODQ� VRUXODU� YH� EXQODUD� YHULOHQ� \DQÕWODU�
|÷UHQFLQLQ� 6H\LU� 'HIWHULQH� LúOHQLU� YH� LVWHQLOHQ� ]DPDQGD� UDSRUODPD� \DSÕODELOLU�� øNL� ELOJL� KDULWDVÕ�
DUDVÕQGDNL�IDUN�YH�VH\LU�GHIWHULQGHNL�JHoPLú�ELOJLOHU�NXOODQÕODUDN�JHOLúPH�H÷ULVL�oÕNDUÕODELOLU���
<DUGÕP� �*XLGDQFH���<DUGÕP� KHP� |÷UHQFL� KHP� GH� H÷LWLPFL� LoLQ�PHNDQL]PDQÕQ� LúOH\LúL� NRQXVXQGD�
UHKEHUOLN�HWPHNWHGLU��g÷UHQFL\H�GDKD�YHULPOL�H÷LWLP�V�UHFL�JHoLUPHVL�LoLQ�ELUWDNÕP�|QHULOHU�VXQDU�YH�
H÷LWLPFL\H�GDKD�YHULPOL�H÷LWLP�V�UHFL�KD]ÕUODPDVÕQGD�\DUGÕPFÕ�ROXU���
6RQXo�
8]DNWDQ� H÷LWLP� oDOÕúPDODUÕQÕQ� RGD÷ÕQGD� GD\DQGÕ÷Õ� WHNQRORML� NDGDU� |÷UHQFLQLQ� |÷UHQPH\H� LOLúNLQ�
JHUHNVLQLPOHUL� GH� \HU� DOPDOÕGÕU�� %LOLQGL÷L� JLEL�� X]DNWDQ� H÷LWLPGH� |÷UHQFL� |÷UHWPHQ� LOLúNLVL� |UJ�Q�
H÷LWLPH�J|UH�oRN�GDKD�D]GÕU��EX�GD�X]DNWDQ�H÷LWLPLQ�]D\ÕI�\|Q�G�U�GHQLOHELOLU��%X�QHGHQOH�X]DNWDQ�
H÷LWLPGH� WHNQRORMLN� JHOLúPHOHULQ� HWNLVL� SHGDJRMLN� DoÕGDQ� EDNÕODUDN� H÷LWLP� VLVWHPOHULQH�
X\JXODQPDOÕGÕU��dDOÕúPDPÕ]�VRQXFX�\DSWÕ÷ÕPÕ]�|QHUL�E|\OH�ELU�X\JXODPD�LoLQ�VHoHQHNWLU�GHQLOHELOLU��
g÷UHQFLQLQ� GXUXPXQD� J|UH� ELOJL� VXQXPX� \DSÕOPDVÕ�� JHOLúPHVLQLQ� J|]OHQPHVL� YH� KHP� VWDWLN� KHP�
DQÕQGD� �UHWLOHQ� VRUXODUOD� VÕQDY� \DSÕOPDVÕ� YH� GHUVL� DOGÕ÷Õ� W�P� V�UHo� LoHULVLQGHNL� DNWLYLWHVLQLQ�
GH÷HUOHQGLUPH\H�NR\XOPDVÕ�|QHPOL�NDYUDPODUGÕU��dDOÕúPDODUÕPÕ]D�EX�\|QGH�GHYDP�HWPHNWH\L]���
.D\QDNODU�
�� &ROOLQV�� $�� �������� �7KH� UROH� RI� FRPSXWHU� 7HFKQRORJ\� LQ� UHVWUXFWULQJ� VFKRROV��� 3KL� 'HWD�

.DSSDQ����������������
�� -RQDVVHQ�� '�+�� 	� 7�&�� 5HHYHV�� ������� �/HDUQLQJ� ZLWK� 7HFKQRORJ\�� 8VLQJ� FRPSXWHUV� DV�

FRJQLWLYH�WRROV��'�+��-RQDVVHQ��HG��1HZ�<RUN��0DFPLOOLDQ�/LEUDU\�5HIHUHQFH���
�� 2ZVWRQ��5�'����������7KH�:RUOG�:LGH�:HE��$�WHFKQRORJ\�WR�HQKDQFH�WHDFKLQJ�DQG�OHDUQLQJ��

(GXFDWLRQDO�UHVHDUFKHU����������������
�� 6KRWVEHUJHU��3�*���6PLWK��.�%��	�5HSHQQLQJ��$����������&ROODERUDWLYH�GLVWDQFH�HGXFDWLRQ�RQ�

WKH�:RUOG�:LGH�:HE���3URFHHGLQJV�RI�&6&/�������������
�� =KDR��<�����������'HVLJQ�IRU�DGRSWLRQ��7KH�GHYHORSPHQW�RI�DQ�LQWHJUDWHG�ZHE�EDVHG�HGXFDWLRQ�

HQYLURQPHQW��� -RXUQDO� RI� 5HVHDUFK� RQ�&RPSXWLQJ� LQ� (GXFDWLRQ�� 6SULQJ����9RO�� ��� ,VVXH� ���
S������

�� )HUJXVRQ�� /�� 	� :LMHNXPDU�� .�� �������� �(IIHFWLYH� GHVLJQ� DQG� XVH� RI� ZHE�EDVHG� GLVWDQFH�
OHDUQLQJ�HQYLURQPHQWV���3URIHVVLRQDO�VDIHW\��'HF������9RO����,VVXH�����S�����

�� d|ONHVHQ��5��YH�gUHQFLN��%������������%LOJLVD\DU�+DEHUOHúPHVL�YH�$÷�7HNQRORMLOHUL���3DSDW\D�
<D\ÕQFÕOÕN�(÷LWLP��.DVÕP����������EDVNÕ���

�� .DSODQ��<������������9HUL�+DEHUOHúPHVL�7HPHOOHUL���3DSDW\D�<D\ÕQFÕOÕN�(÷LWLP��.DVÕP��������
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