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�������<$1*,1�$/7,1'$�6ú67(0�úû/(96(//úøú
hQLYHUVDO�0HUGLYHQ�.DQDO�6LVWHPOHUL�	�hQLYHUVDO�$VN×�6LVWHPOHUL

'�Q\D
GD� KHU� \×O� \DüDQDQ� \DQJ×QODU×Q� ���
VL� KDOD� HOHNWULN� NRQWDù×QGDQ� o×NPDNWDG×U�� hVW�QH� �VWO�N� EX� RUDQ��
WHNQRORMLQLQ� JHOLüLPLQH� SDUDOHO� RODUDN� D]DODFDù×� \HUGH�� DUW×ü� J|VWHUPH\H� GHYDP� HWPHNWHGLU�� <DQJ×Q×� WDPDPHQ�
HQJHOOH\HELOPHQLQ�P�PN�Q�ROPDG×ù×�DUW×N�DüLNkUG×U��DQFDN�DO×QDFDN�ED]×�J�YHQOLN�|QOHPOHUL�LOH�LQVDQODU×Q�J�YHQOL�
WDKOL\HVL�LoLQ�KD\DWL�|QHP�WDü×\DFDN�V�UHQLQ�ND]DQ×OPDV×�P�PN�QG�U��

(���²�(���<DQJ×Q�'D\DQ×P�6WDQGDUW×� LüWH�EX�V�UHQLQ�ND]DQ×ODELOPHVL� LoLQ�JHUHNOL�RODQ�� IRQNVL\RQ�GHYDPO×O×ù×Q×�
VDùOD\DQ�� XOXVODUDUDV×� ELU� NULWHUGLU�� 7HPHO� DPDF×� DFLO� D\G×QODWPD�� DVDQV|U� YH� DQRQV� VLVWHPOHUL� JLEL� ELU� \DQJ×Q�
HVQDV×QGD� LQVDQODU� LoLQ� KD\DWL� |QHP� WDü×\DFDN� VLVWHPOHULQLQ� IRQNVL\RQ�GHYDPO×O×ù×Q×� V�UG�UPHNWLU�� 6|]� NRQXVX�
VLVWHPOHUH�DLW�NDEORODPDODU×Q��NDEOR�WDü×PD�VLVWHPOHUL��]HULQGHQ�\DS×OG×ù×�G�ü�Q�OG�ù�QGH��EX�WDü×PD�VLVWHPOHULQLQ�
GH�IRQNVL\RQ�GHYDPO×O×ù×Q×�VDùODPDV×Q×Q�QH�NDGDU�|QHPOL�ROGXùX�GDKD�QHW�ELU�üHNLOGH�DOJ×ODQDFDNW×U���

7HVW��VWDQGDUW�V×FDNO×N�]DPDQ�HùULVLQH�J|UH�×V×W×ODELOLU��|]HO�ELU�WHVW�I×U×Q×QGD�JHUoHNOHüWLULOLU��.DEOR�VLVWHPOHULQH�
LüOHYVHOOLùLQL�NRUXPDV×QD�EDùO×�RODUDN�(���(���V×Q×IODU×�YHULOLU�YH�VWDQGDUW��N9�GHùHULQL�DüPD\DQ�DOoDN�JHULOLP�
WHVLVOHULQGH�]RUXQOXGXU��

($(�DüDù×GDNL�LVPL�JHoHQ�NDEOR��UHWLFLOHUL\OH�ELUOLNWH�RWX]GDQ�ID]OD��U�Q�WHVWL�JHUoHNOHüWLUGL��%X�PDUNDODU��
'lWZ\OHU��(XSHQ��)DEHU��6WXGHU��3U\VPLDQ��(OHFWUR�'UDDG�YH��UXV\D�GD�\DS×ODQ�WHVWOHULQ�NDEOR�PDUNDODU×��
üHNOLQGHGLU��

%LU�NDQDO�\D�GD�PHUGLYHQH�NDEOR�G|üHUNHQ��HüGHùHU�\�N�',1��������������������EHQGL�JHUHùLQFH�EHOLUOHQLU��
.DQDOODU�LoLQ�PDNVLPXP�\�N���NJ�P�LNHQ��PHUGLYHQOHUGH���NJ�P�DO×QPDO×G×U��.DQDO�\D�GD�PHUGLYHQH�NDEOR�
G|üHUNHQ��NDQDO�WDü×PD�HOHPDQODU×������PP�DUDO×NO×�NXOODQ×OPDO×G×U���

7HVW��NDEOR�YH�NDEOR�WDü×PD�VLVWHPL�NRPELQDV\RQODU×�LoLQ�JHoHUOLGLU��VWDWLN�\DS×�LoLQ�GHùLüNHQOLN�J|VWHUHELOLU��

��



�������($(�h1ú9(56$/�.$%/2�.$1$//$5,�*(1(/�h5h1�g=(//ú./(5ú��8.)(�
hQLYHUVDO��.DEOR�.DQDO�YH�hQLYHUVDO��$VN×�6LVWHPOHUL

���3URMHGH�EHOLUWLOHQ�\HUOHUGH��NDEORODU×Q�\DWD\�GDù×W×P×�LoLQ�GHOLNOL�VDFGDQ�\DS×OP×ü���NHQDUODU×�LoH�GDLUHVHO�RODUDN�
N×YU×N��G×üWDQ�G×üD�\DNODü×N����PP�oDS×QGD��Dù×U�KL]PHW�NDUDNWHULQGH�hQLYHUVDO�.DEOR� WDü×\×F×ODU×�NXOODQ×OPDO×G×U�
����*HQLüOLùL�����������PP
\H�NDGDU�RODQ�hQLYHUVDO�.DEOR�WDü×\×F×ODU×�VDF�NDO×QO×ù×�����PP��JHQLüOLùL���������PP
\H�
NDGDU�RODQODU�����PP�NDO×QO×ù×QGD�JDOYDQL]OL�VDFGDQ�\DS×OPDO×G×U��.DEOR�WDü×\×F×�NDQDOODU×Q�GLN�Do×O×�NHQDU�\�NVHNOLùL��
W�P�NDQDOODUGD����PP�ROPDO×G×U��$QFDN��NDEOR�NHVLWL�YH�\RùXQOXùXQD�J|UH��LKWL\Do�KDOLQGH�NHQDU�\�NVHNOLùL�W�P�
NDQDOODUGD����PP�RODELOPHOLGLU�
���� 6DF� .DEOR� .DQDOODU×� HüLW� X]XQOXNWD� �QLWHOHU� KDOLQGH� �UHWLOPHOL�� ER\ODU×� �� PHWUH� GHQ� N�o�N� ROPDPDO×G×U�
����hQLYHUVDO�NDEOR�.DQDOODU×Q�NHQDUODU×QGD�YH�LoLQGH�KDYDODQG×UPD\×�VDùODPDN�LoLQ��W�P�NDQDO�ER\XQFD�GHOLNOHU�
Do×OP×ü�ROPDO×G×U��'HOLN�HEDWODU×���[�����PP�ROPDO×G×U��.DQDO×Q�Lo�N×VP×QGD�WDP�RUWD�HNVHQGHNL�GHOLNOHU��NDQDO×Q�JHQLü�
N×VP×QD�SDUDOHO�RODUDN��WHN�V×UD�GHOLN�ROPDO×�GLùHU�W�P�GHOLNOHU�NDQDO�ER\XQD�SDUDOHO�ROPDO×G×U��.DQDO�PXNDYHPHWLQL�
DUWW×UPDN�LoLQ�EX�GHOLNOHU�PLQ����PP�IRUPDODQPDO×G×U�
����8.)(�.DEOR�WDü×\×F×�LPDODW×QGD�76�(1���������76�(1�������VWDQGDUWODU×QD�X\JXQ�JDOYDQL]OL�VDF�NXOODQ×OPDO×G×U��
<�NVHN�NDOLWHOL�GHPLU�HVDVO×�VDF�PDO]HPH��76�(1���������76�(1�������VWDQGDUWODU×QD�X\JXQ��V×FDN�GDOG×UPD�
PHWRGX�LOH�oLQNR�NDSODQPDO×G×U��'DKD�VRQUD��JDOYDQL]OHQPLü�VDFGDQ��hQLYHUVDO�.DEOR�.DQDO×�YH�DNVHVXDUODU×Q×Q�
LPDODW×�\DS×OPDO×G×U�
��� 7DOHS� KDOLQGH� EX� LPDODW×� WDNLEHQ�� 5$/� NRGOX�� HSRNVL� SRO\HVWHU�� HOHNWURVWDWLN� WR]� ER\D� DW×OPDO×G×U�� %R\DPD�
LüOHPLQGHQ�VRQUD������GHUHFHGH�I×U×QODQPDO×G×U��%R\D�NDO×QO×ù×�PLQLPXP�����P�ROPDO×G×U��%R\DO×�NDQDO�YH�DNVHVXDUODU×�
GDKD� VRQUD� NRUXQPDN� DPDF×� LOH� DPEDODMODQPDO×G×U�� *DOYDQL]� �]HUL� ER\DO×� NDQDOODU×Q� X]XQOXùX�� � / ����� PP�
ROPDO×G×U���0RQWDM�V×UDV×QGD�NDEOR�NDQDO×�NHVLOPH�YV��GXUXPODU×QGD�ELU�NDS�LoHUVLQGH�VHO�OR]LN�WLQHU�LOH�V×Y×ODQG×U×OP×ü�
HOHNWURVWDWLN�WR]�ER\D��\DùO×�ER\D�N×YDP×QGD�RODFDN���I×UoD�LOH�NHVLOHQ�\HUOHUH�UXWXü�\DS×OPDO×�YH���VDDW�NXUXPDV×�
EHNOHQPHOLGLU�
���hQLYHUVDO�.DEOR�.DQDOODU×Q×Q�\�NVHNOLN�GHùLüWLUGLùL�\HUOHUGH��VHYL\H�GHùLüWLUPH�PRG�O��YH\D�VHYL\H�GHùLüWLUPH�
HNOHUL�NXOODQ×OPDO×G×U�
���7Dü×\×F×�.DQDO×Q�\|Q�GHùLüWLUGLùL�\HUOHUGH��LKWL\DFD�J|UH�������\DWD\�G|Q�ü�HOHPDQ×��\DWD\���7���EDùODQW×�HOHPDQ×��
����G|UWO��G|Q�ü�HOHPDQ×�Lo�E�NH\�G|Q�ü�G×ü�E�NH\�G|Q�ü�HOHPDQODU×�NXOODQ×OPDO×G×U��%X�HOHPDQODU×Q�NXOODQ×P�DODQ×�
NHVNLQ�N|üHOL�ROPDPDO×G×U�
���'LNH\�LQLü�o×N×üODUGD��SDQR�NDEOR�EDùODQW×ODU×QGD��SUL]�JUXS�YE��EDùODQW×ODU×QGD��'LNH\��7��GXYDUGDQ�LQLü�HOHPDQ×���
'LNH\��7��2UWDGDQ�úQLü���d×N×ü�HOHPDQ×�NXOODQ×OPDO×G×U�
����7Dü×\×F×�.DQDOODU×Q�ELUELUOHULQH�EDùODQW×ODU×��(NOHPH�(OHPDQODU×�LOH�\DS×OPDO×G×U��+HU�ER\�X]XQOXùX��P
GLU��+HU��o�
PHWUH
GH���DGHW�HN�HOHPDQ×�NXOODQ×ODFDNW×U��7�P�G|Q�ü�HOHPDQODU×Q×Q�PRQWDM×��NDQDOODUD�JHoPH�VXUHWL\OH�\DS×O×U��HN�
HOHPDQ×QD�LKWL\Do�\RNWXU���&×YDWD�GHOLNOHUL�0��HN�F×YDWD�WDN×P×QD�X\JXQ�ROPDO×G×U��0�[����ERPEH�EDüO×�NLOLWOHQHELOLU�
F×YDWD�YH�HWHNOL�IODQüO×�VRPXQ��WDN×P×�NXOODQ×OPDO×G×U�
���� .DEOR� \RùXQOXùX� QHGHQL\OH�� IDUNO×� JHQLüOLNWH� NXOODQ×ODQ� NDQDOODU×Q� EDùODQW×ODU×� LVH�5HG�NVL\RQ�0RG�OOHUL� LOH�
\DS×ODFDNW×U�
����%DùODQW×�PRQWDM×�LoLQ�ODN�NDSO×��PHWULN�VLVWHPH�X\JXQ��0��(N�&×YDWD�WDN×P×��F×YDWD�YH�VRPXQ�YE��NXOODQ×ODFDNW×U�
����7�P�G|Q�ü�PRG�OOHUL�YH�UHG�NVL\RQ�PRG�OOHUL�EDùODQW×ODU×QGD��+ ���PP�LoLQ����DGHW���+ ����PP�LoLQ����DGHW�
0�[���(N�F×YDWD�VRPXQ��WDN×P×�NXOODQPDO×G×U�
����.DEOR�NDQDO×��]HULQGH�\�U�QPHPHOL�YH�\�U�\�ü�\ROX�RODUDN�NXOODQ×OPDPDO×G×U�

3 5 ( * $ /9 $ 1 ú =
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hQLYHUVDO��.DEOR�.DQDO�YH�hQLYHUVDO��$VN×�6LVWHPOHUL

���3URMHGH�EHOLUWLOHQ�\HUOHUGH��NDEORODU×Q�\DWD\�GDù×W×P×�LoLQ�GHOLNOL�VDFGDQ�\DS×OP×ü���NHQDUODU×�LoH�GDLUHVHO�RODUDN�N×YU×N��
G×üWDQ� G×üD� \DNODü×N� ��� PP� oDS×QGD�� Dù×U� KL]PHW� NDUDNWHULQGH� hQLYHUVDO� .DEOR� WDü×\×F×ODU×� NXOODQ×OPDO×G×U�
����*HQLüOLùL���������������PP
\H�NDGDU�RODQ�hQLYHUVDO�.DEOR�WDü×\×F×ODU×�VDF�NDO×QO×ù×���������PP��JHQLüOLùL���������PP
\H�
NDGDU�RODQODU���������PP��JHQLüOLùL�����������������PP
\H�NDGDU�RODQODU�����������PP�NDO×QO×ù×QGD�JDOYDQL]OL�VDFGDQ�
\DS×OPDO×G×U��.DEOR�WDü×\×F×�NDQDOODU×Q�GLN�Do×O×�NHQDU�\�NVHNOLùL��W�P�NDQDOODUGD����PP�ROPDO×G×U��$QFDN��NDEOR�NHVLWL�YH�
\RùXQOXùXQD�J|UH��LKWL\Do�KDOLQGH�NHQDU�\�NVHNOLùL�W�P�NDQDOODUGD����PP�RODELOPHOLGLU�
���� 6DF� .DEOR� .DQDOODU×� HüLW� X]XQOXNWD� �QLWHOHU� KDOLQGH� �UHWLOPHOL�� ER\ODU×� �� PHWUH� GHQ� N�o�N� ROPDPDO×G×U�� $QFDN��
LVWHQLOGLùLQGH������YH���PHWUH\H�NDGDU�RODQ�\HNSDUH�ER\ODUGD��UHWLOPHOLGLU��$\U×FD�WDOHS�KDOLQGH��WDü×\×F×�VDF�NDEOR�
NDQDOODU×� GHOLNVL]� RODUDN� GD� �UHWLOHELOPHOLGLU�� 'HOLNVL]� �UHWLPGH�� VDGHFH� HN� \HUOHULQGH� GHOLN� ROPDO×G×U�
���hQLYHUVDO�NDEOR�NDQDO�NHQDUODU×QGD�YH�LoLQGH�KDYDODQG×UPD\×�VDùODPDN�LoLQ�W�P�NDQDO�ER\XQFD�GHOLNOHU�Do×OP×ü�ROPDO×G×U��
'HOLN�HEDWODU×��[�����[�����[���ROPDO×G×U��.DQDO×Q�WDP�RUWDV×QGD��NDQDO�HQLQH�GLN��[����NDQDO�HQLQH�SDUDOHO��[���GHOLNOHU�
EXOXQPDO×G×U��.DQDO×Q�WDP�RUWDV×QGD�����PP��DUDO×NO×������PP��oDS×QGD�UDNRU�LoLQ�GHOLNOHU�ROPDO×G×U�
����.DEOR�WDü×\×F×�LPDODW×QGD�76�(1���������76�(1�������VWDQGDUWODU×QD�X\JXQ�JDOYDQL]OL�VDF�NXOODQ×OPDO×G×U��<�NVHN�NDOLWHOL�
GHPLU� HVDVO×� VDF�PDO]HPH�� 76�(1� ������ �� 76� (1� ������ VWDQGDUWODU×QD� X\JXQ�� V×FDN� GDOG×UPD�PHWRGX� LOH� oLQNR�
NDSODQPDO×G×U��'DKD�VRQUD��JDOYDQL]OHQPLü�VDFGDQ��hQLYHUVDO�.DEOR�.DQDO×�YH�DNVHVXDUODU×Q×Q�LPDODW×�\DS×OPDO×G×U�
���7DOHS�KDOLQGH�EX�LPDODW×�WDNLEHQ��5$/�NRGOX��HSRNVL�SRO\HVWHU��HOHNWURVWDWLN�WR]�ER\D�DW×OPDO×G×U��%R\DPD�LüOHPLQGHQ�
VRQUD������GHUHFHGH�I×U×QODQPDO×G×U��%R\D�NDO×QO×ù×�PLQLPXP�����P�ROPDO×G×U��%R\DO×�NDQDO�YH�DNVHVXDUODU×�GDKD�VRQUD�
NRUXQPDN� DPDF×� LOH� DPEDODMODQPDO×G×U�� *DOYDQL]� �]HUL� ER\DO×� NDQDOODU×Q� X]XQOXùX�� � / ����� PP� ROPDO×G×U�� �0RQWDM�
V×UDV×QGD�NDEOR�NDQDO×�NHVLOPH�YV��GXUXPODU×QGD�ELU�NDS�LoHUVLQGH�VHO�OR]LN�WLQHU�LOH�V×Y×ODQG×U×OP×ü�HOHNWURVWDWLN�WR]�ER\D�
�\DùO×�ER\D�N×YDP×QGD�RODFDN���I×UoD�LOH�NHVLOHQ�\HUOHUH�UXWXü�\DS×OPDO×�YH���VDDW�NXUXPDV×�EHNOHQPHOLGLU�
���hQLYHUVDO�.DEOR�.DQDOODU×Q×Q�\�NVHNOLN�GHùLüWLUGLùL�\HUOHUGH��VHYL\H�GHùLüWLUPH�PRG�O��YH\D�VHYL\H�GHùLüWLUPH�HNOHUL�
NXOODQ×OPDO×G×U�
���7Dü×\×F×�.DQDO×Q�\|Q�GHùLüWLUGLùL�\HUOHUGH��LKWL\DFD�J|UH�������\DWD\�G|Q�ü�HOHPDQ×��\DWD\���7���%DùODQW×�HOHPDQ×��������
G|UWO��G|Q�ü�HOHPDQ×�Lo�E�NH\�G|Q�ü�G×ü�E�NH\�G|Q�ü�HOHPDQODU×�NXOODQ×OPDO×G×U��%X�HOHPDQODU×Q�NXOODQ×P�DODQ×�NHVNLQ�
N|üHOL�ROPDPDO×G×U�
���'LNH\�LQLü�o×N×üODUGD��SDQR�NDEOR�EDùODQW×ODU×QGD��SUL]�JUXS�YE��EDùODQW×ODU×QGD��'LNH\��7��GXYDUGDQ�LQLü�HOHPDQ×���'LNH\�
�7��2UWDGDQ�úQLü���d×N×ü�HOHPDQ×�NXOODQ×OPDO×G×U�
���� 7Dü×\×F×� .DQDOODU×Q� ELUELUOHULQH� EDùODQW×ODU×�� (NOHPH� (OHPDQODU×� LOH� \DS×OPDO×G×U�� +HU� ER\� X]XQOXùX� �P
GLU�� +HU� �o�
PHWUH
GH� �� DGHW� HN� HOHPDQ×� NXOODQ×ODFDNW×U�� 7�P�G|Q�ü� HOHPDQODU×Q×Q�PRQWDM×�� NDQDOODUD� JHoPH� VXUHWL\OH� \DS×O×U� �HN�
HOHPDQ×QD�LKWL\Do�\RNWXU���&×YDWD�GHOLNOHUL�0��HN�F×YDWD�WDN×P×QD�X\JXQ�ROPDO×G×U��0�[����ERPEH�EDüO×�NLOLWOHQHELOLU�F×YDWD�
YH�HWHNOL�IODQüO×�VRPXQ��WDN×P×�NXOODQ×OPDO×G×U�
����.DEOR�\RùXQOXùX�QHGHQL\OH��IDUNO×�JHQLüOLNWH�NXOODQ×ODQ�NDQDOODU×Q�EDùODQW×ODU×�LVH�5HG�NVL\RQ�0RG�OOHUL�LOH�\DS×ODFDNW×U�
����%DùODQW×�PRQWDM×� LoLQ� ODN�NDSO×��PHWULN�VLVWHPH�X\JXQ��0��(N�&×YDWD�WDN×P×��F×YDWD�YH�VRPXQ�YE�� �NXOODQ×ODFDNW×U�
����7�P�G|Q�ü�PRG�OOHUL�YH�UHG�NVL\RQ�PRG�OOHUL�EDùODQW×ODU×QGD��+ ���PP�LoLQ����DGHW���+ ����PP�LoLQ����DGHW�0�[���
HN�F×YDWD�VRPXQ��WDN×P×�NXOODQPDO×G×U�
����.DEOR�NDQDO×��]HULQGH�\�U�QPHPHOL�YH�\�U�\�ü�\ROX�RODUDN�NXOODQ×OPDPDO×G×U�
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�������($(�h1ú9(56$/�.$%/2�.$1$//$5,�*(1(/�h5h1�g=(//ú./(5ú��8.)*�
hQLYHUVDO��.DEOR�.DQDO�YH�hQLYHUVDO��$VN×�6LVWHPOHUL

��� 8.)*� NDEOR� NDQDOODU×� ����� PP� ER\XQGD� �UHWLOPHOL� YH� PRQWDM� HVQDV×QGD� ELUELUL� LoLQH� ��� PP� JHoPHOLGLU��
.HQGLQGHQ�NLOLWOHPH�VLVWHPL\OH�PRQWDM�\DS×ODELOLU��8.)*�NDEOR�NDQDOODU×��]HULQGHNL�WDEDQ�GHOLNOHULQH�PXNDYHPHW�
DUWW×U×F×�IRUP�YHULOPLü�ROPDO×G×U��(N�HOHPDQ×�NXOODQ×P×QD�LKWL\Do�\RNWXU��$QFDN�RSVL\RQHO�RODUDN�G×üWDQ�HN�HOHPDQ×�
NXOODQ×P×QD�X\JXQ�ROPDO×G×U��7RSUDNODPD�LoLQ��0��[����ERPEH�EDüO×�NLOLWOHQHELOLU�F×YDWD�YH�HWHNOL�IODQü�VRPXQ�WDN×P×�
NXOODQ×OPDO×G×U�
���3URMHGH�EHOLUWLOHQ�\HUOHUGH��NDEORODU×Q�\DWD\�GDù×W×P×�LoLQ�GHOLNOL�VDFGDQ�\DS×OP×ü���NHQDUODU×�LoH�GDLUHVHO�RODUDN�
N×YU×N��G×üWDQ�G×üD�\DNODü×N����PP�oDS×QGD��Dù×U�KL]PHW�NDUDNWHULQGH�hQLYHUVDO�.DEOR� WDü×\×F×ODU×�NXOODQ×OPDO×G×U�
����*HQLüOLùL�����������������PP
\H�NDGDU�RODQ�hQLYHUVDO�.DEOR�WDü×\×F×ODU×�VDF�NDO×QO×ù×�����PP��JHQLüOLùL�������������
����PP
\H�NDGDU�RODQODU�����PP��NDO×QO×ù×QGD�JDOYDQL]OL�VDFGDQ�\DS×OPDO×G×U��.DEOR�WDü×\×F×�NDQDOODU×Q�GLN�Do×O×�NHQDU�
\�NVHNOLùL�� W�P� NDQDOODUGD� ���PP� ROPDO×G×U�� $QFDN�� NDEOR� NHVLWL� YH� \RùXQOXùXQD� J|UH�� LKWL\Do� KDOLQGH� NHQDU�
\�NVHNOLùL���������PP�ROPDO×G×U��
���� 6DF� .DEOR� .DQDOODU×� HüLW� X]XQOXNGD� �QLWHOHU� KDOLQGH� �UHWLOPHOL�� ER\ODU×� ����� PP� GHQ� N�o�N� ROPDPDO×G×U�
����hQLYHUVDO�NDEOR�.DQDOODU×Q�NHQDUODU×QGD�YH�LoLQGH�KDYDODQG×UPD\×�VDùODPDN�LoLQ��W�P�NDQDO�ER\XQFD�GHOLNOHU�
Do×OP×ü�ROPDO×G×U��'HOLN�HEDGODU×���[�������[�������[����PP�ROPDO×G×U��.DQDO×Q�Lo�N×VP×QGD�WDP�RUWD�HNVHQGHNL�GHOLNOHU��
NDQDO×Q�JHQLü�N×VP×QD�SDUDOHO�RODUDN��WHN�V×UD�GHOLN�ROPDO×�GLùHU�W�P�GHOLNOHU�NDQDO�ER\XQD�SDUDOHO�ROPDO×G×U��.DQDO�
PXNDYHPHWLQL�DUWW×UPDN�LoLQ�EX�GHOLNOHU�PLQ����PP�IRUPDODQPDO×G×U��.DQDO×Q�WDP�RUWDV×QGD������PP�DUDO×NODUOD�� �
�����UDNRU�YH������WLM�GHOLONOHUL�ROPDO×G×U�
����8.)*�.DEOR�WDü×\×F×�LPDODW×QGD�76�(1���������76�(1�������VWDQGDUWODU×QD�X\JXQ�JDOYDQL]OL�VDF�NXOODQ×OPDO×G×U��
��� 7DOHS� KDOLQGH� EX� LPDODW×� WDNLEHQ�� 5$/� NRGOX�� HSRNVL� SRO\HVWHU�� HOHNWURVWDWLN� WR]� ER\D� DW×OPDO×G×U�� %R\DPD�
LüOHPLQGHQ�VRQUD������GHUHFHGH�I×U×QODQPDO×G×U��%R\D�NDO×QO×ù×�PLQLPXP�����P�ROPDO×G×U��%R\DO×�NDQDO�YH�DNVHVXDUODU×�
GDKD� VRQUD� NRUXQPDN� DPDF×� LOH� DPEDODMODQPDO×G×U�� *DOYDQL]� �]HUL� ER\DO×� NDQDOODU×Q� X]XQOXùX�� � / ����� PP�
ROPDO×G×U���0RQWDM�V×UDV×QGD�NDEOR�NDQDO×�NHVLOPH�YV��GXUXPODU×QGD�ELU�NDS�LoHUVLQGH�VHO�OR]LN�WLQHU�LOH�V×Y×ODQG×U×OP×ü�
HOHNWURVWDWLN�WR]�ER\D��\DùO×�ER\D�N×YDP×QGD�RODFDN���I×UoD�LOH�NHVLOHQ�\HUOHUH�UXWXü�\DS×OPDO×�YH���VDDW�NXUXPDV×�
EHNOHQPHOLGLU�
���hQLYHUVDO�.DEOR�.DQDOODU×Q×Q�\�NVHNOLN�GHùLüWLUGLùL�\HUOHUGH��VHYL\H�GHùLüWLUPH�PRG�O��YH\D�VHYL\H�GHùLüWLUPH�
HNOHUL�NXOODQ×OPDO×G×U�
���7Dü×\×F×�.DQDO×Q�\|Q�GHùLüWLUGLùL�\HUOHUGH��LKWL\DFD�J|UH�������\DWD\�G|Q�ü�HOHPDQ×��\DWD\���7���%DùODQW×�HOHPDQ×��
����G|UWO��G|Q�ü�HOHPDQ×�úo�E�NH\�G|Q�ü�G×ü�E�NH\�G|Q�ü�HOHPDQODU×�NXOODQ×OPDO×G×U��%X�HOHPDQODU×Q�NXOODQ×P�DODQ×�
NHVNLQ�N|üHOL�ROPDPDO×G×U�
����'LNH\�LQLü�o×N×üODUGD��SDQR�NDEOR�EDùODQW×ODU×QGD��SUL]�JUXS�YE��EDùODQW×ODU×QGD��'LNH\��7��GXYDUGDQ�LQLü�HOHPDQ×���
'LNH\��7��2UWDGDQ�úQLü���d×N×ü�HOHPDQ×�NXOODQ×OPDO×G×U�
���� .DEOR� \RùXQOXùX� QHGHQL\OH�� IDUNO×� JHQLüOLNWH� NXOODQ×ODQ� NDQDOODU×Q� EDùODQW×ODU×� LVH�5HG�NVL\RQ�0RG�OOHUL� LOH�
\DS×ODFDNW×U�
����%DùODQW×�PRQWDM×�LoLQ�/DN�NDSO×��PHWULN�VLVWHPH�X\JXQ��0��(N�&×YDWD�WDN×P×��F×YDWD�YH�VRPXQ�Y�E��NXOODQ×ODFDNW×U�
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���8.)�&�NDEOR�NDQDOODU×������PP�ER\XQGD��UHWLOPHOL�YH�PRQWDM�HVQDV×QGD�ELUELUL�LoLQH����PP�JHoPHOLGLU��&LYDWD�LOH�
PRQWDM� \DS×ODELOPHNWHGLU�� 8.)�&� NDEOR� NDQDOODU×� �]HULQGHNL� WDEDQ� GHOLNOHULQH�PXNDYHPHW� DUWW×U×F×� IRUP� YHULOPLü�
ROPDO×G×U��(N�HOHPDQ×� NXOODQ×P×QD� LKWL\Do� \RNWXU��$QFDN�RSVL\RQHO�RODUDN�G×üWDQ�HN�HOHPDQ×� NXOODQ×P×QD�X\JXQ�
ROPDO×G×U��7RSUDNODPD�LoLQ��0��[����ERPEH�EDüO×�NLOLWOHQHELOLU�F×YDWD�YH�HWHNOL�IODQü�VRPXQ�WDN×P×�NXOODQ×OPDO×G×U�
���3URMHGH�EHOLUWLOHQ�\HUOHUGH��NDEORODU×Q�\DWD\�GDù×W×P×�LoLQ�GHOLNOL�VDFGDQ�\DS×OP×ü���NHQDUODU×�LoH�GDLUHVHO�RODUDN�
N×YU×N��G×üWDQ�G×üD�\DNODü×N����PP�oDS×QGD��Dù×U�KL]PHW�NDUDNWHULQGH�hQLYHUVDO�.DEOR� WDü×\×F×ODU×�NXOODQ×OPDO×G×U�
����*HQLüOLùL�����������������PP
\H�NDGDU�RODQ�hQLYHUVDO�.DEOR�WDü×\×F×ODU×�VDF�NDO×QO×ù×�����PP��JHQLüOLùL�������������
����PP
\H�NDGDU�RODQODU�����PP��NDO×QO×ù×QGD�JDOYDQL]OL�VDFGDQ�\DS×OPDO×G×U��.DEOR�WDü×\×F×�NDQDOODU×Q�GLN�Do×O×�NHQDU�
\�NVHNOLùL�� W�P� NDQDOODUGD� ���PP� ROPDO×G×U�� $QFDN�� NDEOR� NHVLWL� YH� \RùXQOXùXQD� J|UH�� LKWL\Do� KDOLQGH� NHQDU�
\�NVHNOLùL�W�P�NDQDOODUGD����������PP�RODELOPHOLGLU�
���� 6DF� .DEOR� .DQDOODU×� HüLW� X]XQOXNGD� �QLWHOHU� KDOLQGH� �UHWLOPHOL�� ER\ODU×� ����� PP� GHQ� N�o�N� ROPDPDO×G×U�
����hQLYHUVDO�NDEOR�.DQDOODU×Q�NHQDUODU×QGD�YH�LoLQGH�KDYDODQG×UPD\×�VDùODPDN�LoLQ��W�P�NDQDO�ER\XQFD�GHOLNOHU�
Do×OP×ü�ROPDO×G×U��'HOLN�HEDGODU×���[�������[�������[����PP�ROPDO×G×U��.DQDO×Q�Lo�N×VP×QGD�WDP�RUWD�HNVHQGHNL�GHOLNOHU��
NDQDO×Q�JHQLü�N×VP×QD�SDUDOHO�RODUDN��WHN�V×UD�GHOLN�ROPDO×�GLùHU�W�P�GHOLNOHU�NDQDO�ER\XQD�SDUDOHO�ROPDO×G×U��.DQDO�
PXNDYHPHWLQL�DUWW×UPDN�LoLQ�EX�GHOLNOHU�PLQ����PP�IRUPDODQPDO×G×U��.DQDO×Q�WDP�RUWDV×QGD������PP�DUDO×NODUOD�� �
�����UDNRU�YH������WLM�GHOLONOHUL�ROPDO×G×U�
����8.)�&�.DEOR�WDü×\×F×�LPDODW×QGD�76�(1���������76�(1�������VWDQGDUWODU×QD�X\JXQ�JDOYDQL]OL�VDF�NXOODQ×OPDO×G×U��
��� 7DOHS� KDOLQGH� EX� LPDODW×� WDNLEHQ�� 5$/� NRGOX�� HSRNVL� SRO\HVWHU�� HOHNWURVWDWLN� WR]� ER\D� DW×OPDO×G×U�� %R\DPD�
LüOHPLQGHQ�VRQUD������GHUHFHGH�I×U×QODQPDO×G×U��%R\D�NDO×QO×ù×�PLQLPXP�����P�ROPDO×G×U��%R\DO×�NDQDO�YH�DNVHVXDUODU×�
GDKD� VRQUD� NRUXQPDN� DPDF×� LOH� DPEDODMODQPDO×G×U�� *DOYDQL]� �]HUL� ER\DO×� NDQDOODU×Q� X]XQOXùX�� � / ����� PP�
ROPDO×G×U���0RQWDM�V×UDV×QGD�NDEOR�NDQDO×�NHVLOPH�YV��GXUXPODU×QGD�ELU�NDS�LoHUVLQGH�VHO�OR]LN�WLQHU�LOH�V×Y×ODQG×U×OP×ü�
HOHNWURVWDWLN�WR]�ER\D��\DùO×�ER\D�N×YDP×QGD�RODFDN���I×UoD�LOH�NHVLOHQ�\HUOHUH�UXWXü�\DS×OPDO×�YH���VDDW�NXUXPDV×�
EHNOHQPHOLGLU�
���hQLYHUVDO�.DEOR�.DQDOODU×Q×Q�\�NVHNOLN�GHùLüWLUGLùL�\HUOHUGH��VHYL\H�GHùLüWLUPH�PRG�O��YH\D�VHYL\H�GHùLüWLUPH�
HNOHUL�NXOODQ×OPDO×G×U�
���7Dü×\×F×�.DQDO×Q�\|Q�GHùLüWLUGLùL�\HUOHUGH��LKWL\DFD�J|UH�������\DWD\�G|Q�ü�HOHPDQ×��\DWD\���7���%DùODQW×�HOHPDQ×��
����G|UWO��G|Q�ü�HOHPDQ×�úo�E�NH\�G|Q�ü�G×ü�E�NH\�G|Q�ü�HOHPDQODU×�NXOODQ×OPDO×G×U��%X�HOHPDQODU×Q�NXOODQ×P�DODQ×�
NHVNLQ�N|üHOL�ROPDPDO×G×U�
����'LNH\�LQLü�o×N×üODUGD��SDQR�NDEOR�EDùODQW×ODU×QGD��SUL]�JUXS�YE��EDùODQW×ODU×QGD��'LNH\��7��GXYDUGDQ�LQLü�HOHPDQ×���
'LNH\��7��2UWDGDQ�úQLü���d×N×ü�HOHPDQ×�NXOODQ×OPDO×G×U�
���� .DEOR� \RùXQOXùX� QHGHQL\OH�� IDUNO×� JHQLüOLNWH� NXOODQ×ODQ� NDQDOODU×Q� EDùODQW×ODU×� LVH�5HG�NVL\RQ�0RG�OOHUL� LOH�
\DS×ODFDNW×U�
����%DùODQW×�PRQWDM×�LoLQ�/DN�NDSO×��PHWULN�VLVWHPH�X\JXQ��0��(N�&×YDWD�WDN×P×��F×YDWD�YH�VRPXQ�Y�E��NXOODQ×ODFDNW×U�
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���3URMHGH�EHOLUWLOHQ�\HUOHUGH��]D\×I�DN×P�YH� WHOHIRQ�NDEORODU×Q×Q�\DWD\�YH�GLNH\�GDù×W×P×QGD��HQHUML� YH�EHVOHPH�
NDEORODU×Q×Q�GLNH\�YH�JHUHNWLùLQGH�\DWD\�WDü×QPDV×�LoLQ�NXOODQ×O×U��hQLYHUVDO�0HUGLYHQ�.DQDOODU��.HQDUODU×�LoH�GDLUHVHO�
RODUDN�N×YU×N��G×üWDQ�G×üD�\DNODü×N����PP�oDS×QGD��Dù×U�KL]PHW�NDUDNWHULQGH�RODFDNW×U�
����*HQLüOLùL�����PP�RODQ�hQLYHUVDO�0HUGLYHQ�.DQDO×Q�VDF�NDO×QO×ù×�����PP��JHQLüOLùL�����PP�LoLQ��PP��JHQLüOLùL�����
����PP
\H�NDGDU�RODQODU�����PP�NDO×QO×ù×QGD�JDOYDQL]OL�VDFGDQ�\DS×ODFDNW×U�
���� *DOYDQL]OL� 6DF� 0HUGLYHQ� .DQDOODU�� HüLW� X]XQOXNWD� �QLWHOHU� KDOLQGH� �UHWLOHFHN� ER\ODU×� �� PHWUH� RODFDNW×U�
����0HUGLYHQ�.DQDOODU×Q�NHQDUODU×QGD�KDYDODQG×UPD\×�VDùODPDN�LoLQ��W�P�NDQDO�ER\XQFD�GHOLNOHU�Do×OP×ü�RODFDNW×U��
'HOLN�HEDWODU×��� [����PP�RODFDNW×U��0HUGLYHQ�.DQDOODU×Q�EDVDPDNODU×� ND\QDNV×]�RODFDN��PHUGLYHQLQ�J|YGHVL� LOH�
EDVDPDNODU×� \HNSDUH�RODFDN� üHNLOGH� LPDO� HGLOHFHNWLU�� %DVDPDNODU� DUDV×QGDNL� DUDO×N� HNVHQGHQ�HNVHQH�����PP�
RODFDNW×U��%DVDPDNODU��]HULQGH����PP�DUDO×NO×����PP�oDS×QGD�GHOLNOHU�RODFDNW×U��hQLYHUVDO�0HUGLYHQ�.DQDOODU���NHQDU�
\�NVHNOLùL� ���PP�RODQ�Dù×U�KL]PHW� WLSL��hQLYHUVDO�.DEOR�NDQDOODU×Q×Q� W�P�G|Q�ü�PRG�OOHULQH�X\XPOX�ROPDO×G×U�
����0HUGLYHQ�NDQDO×�LPDODW×QGD�76�(1���������76�(1�������VWDQGDUWODU×QD�X\JXQ�VDF�NXOODQ×OPDO×G×U��<�NVHN�NDOLWHOL�
GHPLU�HVDVO×�VDF�PDO]HPH��76�(1���������76�(1�������VWDQGDUWODU×QD�X\JXQ��V×FDN�GDOG×UPD�PHWRGX�LOH�oLQNR�
NDSODQPDO×G×U��'DKD�VRQUD�JDOYDQL]OHQPLü�VDFGDQ�0HUGLYHQ�.DQDO�YH�DNVHVXDUODU×Q×Q�LPDODW×�\DS×OPDO×G×U���7DOHS�
KDOLQGH���HSRNVL�SRO\HVWHU�V×Q×I×�HOHNWURVWDWLN�WR]�ER\D�LOH�5$/�NDUDNWHULQH�X\JXQ�ER\D�DW×ODELOPHOLGLU��%R\D�NDO×QO×ù×�
PLQLPXP����P��PLNURQ��ROPDO×G×U�
��� 0HUGLYHQ� NDQDO×Q� \�NVHNOLN� GHùLüWLUGLùL� \HUOHUGH� VHYL\H� GHùLüWLUPH� PRG�O�� YH\D� VHYL\H� GHùLüWLUPH� HNOHUL�
NXOODQ×ODFDNW×U�
����0HUGLYHQ�.DQDO×Q�\|Q�GHùLüWLUGLùL�\HUOHUGH������\DWD\�G|Q�ü�HOHPDQ×��\DWD\��7��EDùODQW×�HOHPDQ×��G|UWO��G|Q�ü�
HOHPDQ×�NXOODQ×ODFDNW×U�
���'LNH\�LQLü�o×N×üODUGD��SDQR�NDEOR�EDùODQW×ODU×QGD��SUL]�JUXS�YE��EDùODQW×ODU×QGD��'LNH\��7��GXYDUGDQ�LQLü�HOHPDQ×���
'LNH\���7���2UWDGDQ�úQLü���d×N×ü�HOHPDQ×�NXOODQ×ODFDNW×U�
���0HUGLYHQ�.DQDOODU×Q�ELUELUOHULQH�EDùODQW×ODU×��HNOHPH�HOHPDQODU×�LOH�\DS×ODFDNW×U��7�P�G|Q�ü�HOHPDQODU×Q×Q�PRQWDM×��
NDQDOODUD�JHoPH�VXUHWL�LOH�\DS×O×U��HN�HOHPDQ×QD�LKWL\Do�\RNWXU���+HU�ER\�X]XQOXùX��P
GLU��+HU��o�PHWUHGH���DGHW�HN�
HOHPDQ×� NXOODQ×ODFDNW×U�� (NOHPH� HOHPDQODU×Q×Q� F×YDWD� GHOLNOHUL� 0�� HN� F×YDWD� WDN×P×QD� X\JXQ� ROPDO×G×U�
���� .DEOR� \RùXQOXùX� QHGHQL\OH�� IDUNO×� JHQLüOLNWH� NXOODQ×ODQ� NDQDOODU×Q� EDùODQW×ODU×� LVH�5HG�NVL\RQ�0RG�OOHUL� LOH�
\DS×ODFDNW×U�
����%DùODQW×�PRQWDM×�LoLQ��ODN�NDSO×��PHWULN�VLVWHPH�X\JXQ�0�[���&×YDWD�VRPXQ�WDN×P×�NXOODQ×OPDO×G×U��&×YDWD��ERPEH�
EDüO×� IODQüO×� YH� \XYDV×QD� NLOLWOHQHELOLU� ROPDO×G×U�� 0�� VRPXQ� LVH� HWHNOL� YH� W×UQDNO×� ROPDO×G×U�
����7�P�G|Q�ü�PRG�OOHUL�YH�UHG�NVL\RQ�PRG�OOHULQGH��EDùODQW×�LoLQ�NXOODQ×ODFDN�RODQ�F×YDWD�WDN×P×����DGHW�0�[���HN�
F×YDWD�VRPXQ�WDN×P×�NXOODQ×OPDO×G×U�
�����0HUGLYHQ�NDQDO×Q��]HULQGH�\�U�QPHPHOL�YH�\�U�\�ü�\ROX�RODUDN�NXOODQ×OPDPDO×G×U�
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��3URMHGH�EHOLUWLOHQ�\HUGH�\DWD\�YH�GLNH\�GDù×W×PGD�NDEORODU×Q�WDü×QPDV×�LoLQ�NXOODQ×O×U�
��.DEOR�PHUGLYHQ�NHQDUODU×Q×Q��VW�E|O�P�QGHNL�PXNDYHPHW�DUWW×U×F×�N×YU×P×������PP�YH�DOW�E|O�PGHNL�PXNDYHPHQW�DUWW×U×F×�
N×YU×P����PP�ROPDO×G×U��
��.DEOR�PHUGLYHQ�NHQDUODU×QGD�HN�ROXüWXUPD�DPDoO×�Do×ODQ�GHOLN�|Oo�OHUL��[���RODFDNW×U�
��.DEOR�PHUGLYHQ�WUDYHUVOHUL�����PP�DUDO×NOD�NHQDUODUD�SHUoLQOH�EDùODQW×�\DS×ODFDNW×U�
��.DEOR�PHUGLYHQ�\DQ�GXYDU�VDFODU×��GXYDU�VDF×�X]XQOXùX�ER\XQFD�IRUP�YHULOHUHN�J�oOHQGLULOPHOLGLU�
��<DQ�GXYDU�IRUP�VD\×V×����������PP�\DQ�GXYDU�\�NVHNOLNOHUL�LoLQ�ELU�DGHW���������PP�\DQ�GXYDU�\�NVHNOLNOHUL�LoLQ�LNL�DGHW�YH�
��������PP�\DQ�GXYDU�\�NVHNOLNOHUL�LoLQ���DGHW�ROPDO×G×U�
��.DEOR�PHUGLYHQL�ER\ODU×���P�RODFDN�üHNLOGH�HüLW�X]XQOXNWD��UHWLOPHOLGLU��úVWHùH�EDùO×���P�RODUDN��UHWLOPHOLGLU�
��.DEOR�PHUGLYHQL�VDGHFH�WHN�\|QGH�NDWODQDELOLU�ROPDO×G×U�
��.DEOR�PHUGLYHQ�WUDYHUVOHUL�&�RODUDN��UHWLOPHOLGLU��&�WUDYHUV����PP�\�NVHNOLNWH�YH����PP�JHQLüOLNWH�YH����PP�HNVHQ�DUDO×NO×�
�[���PP�|Oo�OHULQGH�ROPDO×G×U�
���.DEOR�PHUGLYHQL�LPDODW×QGD�76�(1�������VWDQGDUWODU×QD�X\XOPDO×G×U��*DOYDQL]�NDO×QO×ù×�PLQ������P�ROPDO×G×U�
���0HUGLYHQ�NDQDO×�LPDODW×QGD�76�(1���������76�(1�������VWDQGDUWODU×QD�X\JXQ�VDF�NXOODQ×OPDO×G×U��<�NVHN�NDOLWHOL�GHPLU�
HVDVO×�VDF�PDO]HPH��76�(1���������76�(1�������VWDQGDUWODU×QD�X\JXQ��V×FDN�GDOG×UPD�PHWRGX�LOH�oLQNR�NDSODQPDO×G×U��
'DKD�VRQUD�JDOYDQL]OHQPLü�VDFGDQ�PHUGLYHQ�NDQDO�YH�DNVHVXDUODU×Q×Q�LPDODW×�\DS×OPDO×G×U�
���.DEOR�PHUGLYHQ�\�NVHNOLùL�GHùLüWLùL�\HUOHUGH�VHYL\H�GHùLüWLUPH�PRG�O��YH\D�VHYL\H�GHùLüWLUPH�HN�HOHPDQODU×�
NXOODQ×OPDO×G×U�
���.DEOR�PHUGLYHQOHULQLQ�ELUELUOHULQH�EDùODQW×ODU×��LNLüHU�DGHW�HNOHPH�HOHPDQ×�LOH�\DS×OPDO×G×U��7�P�G|Q�ü�HOHPDQODU×Q×Q�
NDQDOODUD�PRQWDM×��HN�HOHPDQODU×�LOH�\DS×OPDO×G×U��
���.DEOR�PHUGLYHQLQLQ�\|Q�GHùLüWLUGLùL�\HUOHUGH������\DWD\�G|Q�ü�HOHPDQ×��\DWD\��7��EDùODQW×�HOHPDQ×��G|UWO��G|Q�ü�HOHPDQ×�
NXOODQ×OPDO×G×U�
���.DEOR�\RùXQOXùX�QHGHQL\OH��IDUNO×�JHQLüOLNWH�NXOODQ×ODQ�NDQDOODU×Q�EDùODQW×ODU×����=�WLSL��5HG�NVL\RQ�0RG�OOHUL�LOH�
\DS×OPDO×G×U��2UWDGDQ�UHG�NVL\RQ��VLPHWULN�LNL�HOHPDQGDQ�ROXüPDO×G×U��6DùD�UHG�NVL\RQ�YH�VROD�UHG�NVL\RQ�LVH��ELU�DGHW�
QRUPDO�UHG�NVL\RQ�HOHPDQ×�LOH�ELU�DGHW�HN�HOHPDQ×�NRPELQDV\RQXQGDQ�ROXüPDO×G×U�
���%DùODQW×�PRQWDM×�LoLQ�ODN�NDSO×��0��F×YDWD��VRPXQ�WDN×P×�NXOODQ×OPDO×G×U��&×YDWD�0�[���ROPDO×G×U��&×YDWD��ERPEH�EDüO×�IODQüO×�
YH�\XYDV×QD�NLOLWOHQHELOLU�ROPDO×G×U��0��VRPXQ�LVH�WHN�HWHNOL�YH�W×UQDNO×�ROPDO×G×U�
���*HUHN�HNOHPH�PRG�O�QGH�YH�JHUHNVH�UHG�NVL\RQ�PRG�OOHULQGH�KHU�ELU�HN�HOHPDQ×�LoLQ��.DEOR�PHUGLYHQ�NHQDU�\�NVHNOLùL�
���������PP�LVH���DGHW�������������PP�LVH���DGHW�������PP�LVH����DGHW�ROPDO×G×U��
���0HUGLYHQ�NDQDO×��]HULQGH�\�U�QPHPHOL�YH�\�U�\�ü�\ROX�RODUDN�NXOODQ×OPDPDO×G×U�
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VRQUDV×QGD�LoLQGH�WDü×QDELOHFHùL��J�YHQLOLU��NROD\��oDEXN��PHNDQLN�YH�×ü×NVDO�NRUXPD�
VDùOD\DQ�ELU�NDEOR�WDü×\×F×�VLVWHPLGLU�

.DQDO�NHQDUODU×��PXNDYHPHWL�DUWW×UDELOPHN�LoLQ�LoH�GRùUX�E�N�OP�ü�SHUIRUHVL]�PHWDO�
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'�]�ER\�NDQDOODU�YH�G|Q�ü�PRG�OOHUL��NDSDNODU×�LOH�WHGDULN�HGLOPHNWHGLU�

'�]�ER\ODUGD��NDSDNODU×�VDELWOHPHN�LoLQ���DGHW�NLOLW�QRNWDV×�EXOXQPDNWDG×U��+HU�NLOLW�QRNWDV×QGD�����������YH�����PP�
HQ�LoLQ���DGHW�����YH����PP�HQ�LoLQ���DGHW�NLOLW�EXOXQPDNWDG×U�

7.6�6HULVL�7UXQNLQJ�.DQDO�.DSDù×�|]HO�ELU�NLOLW�VLVWHPLQH�VDKLSWLU��.LOLW�VLVWHPLQL�oH\UHN�WXU�G|QG�UHUHN�NROD\FD�NLOLWOHPHN�
P�PN�QG�U��.DSDù×Q�DOW×QGD�EXOXQDQ�GLO�oH\UHN�WXU�LOH�NDSDù×Q�NDQDOD�VDELWOHQPHVLQL�VDùODPDNWDG×U�

.DQDO×Q�WRSUDNODQPDV×�HOHNWULNVHO�GHYDPO×O×N���GDWD�YH�WHOHIRQ�NDEORODU×�LoLQ�|QHPOL�ELU�NRQXGXU��($(�7UXQNLQJ�NDQDO�
VLVWHPLQGH�KHU�G�]�ER\�YH�G|Q�ü�PRG�O��HN�QRNWDODU×��]HULQGH�WRSUDNODPD�GHYDPO×O×ù×Q×�YH�JHoLü�GLUHQFLQL�G�ü�U�F��
OLQN�ERüOXNODU×�EXOXQPDNWDG×U��hU�Q�\HOSD]HVL�LoHULVLQGH�EX�OLQNOHU�PHYFXWWXU�

'�]�ER\�NDQDOODU���7.6�(N�HOHPDQ×�LOH�ELUELULQH�VDELWOHQPHNWHGLU�

+HU�HN�QRNWDV×QGD�LNL�DGHW�HN�HOHPDQ×�NXOODQ×OPDNWDG×U�

.DQDO�\�NVHNOLùLQH�J|UH�HN�QRNWDV×QGD�NXOODQ×ODQ�ODN�NDSO×�0�[���ERPEH�EDüO×�NDUH�ER\XQOX�F×YDWD�YH�0��W×UW×NO×�HWHNOL�
VRPXQ�GDQ�ROXüDQ�(.�&ú9$7$�7$.,0,�VD\×V×�GHùLüPHNWHGLU�

���YH����PP�\�NVHNOLN�LoLQ�KHU�HN�HOHPDQ×QGD���WDN×P�
����PP�\�NVHNOLN�LoLQ�KHU�HN�HOHPDQ×QGD���WDN×P�
����PP�\�NVHNOLN�LoLQ�KHU�HN�HOHPDQ×QGD���HN�F×YDWD�WDN×P×�NXOODQ×OPDNWDG×U�
'|Q�ü�PRG�OOHULQLQ�PRQWDM×QGD�HN�HOHPDQ×�NXOODQ×OPDPDNWDG×U��.HQGL��]HULQGH�EXOXQDQ�SDUoDODU�\DUG×P×�LOH�HN�
\DS×ODELOPHNWHGLU�

'|Q�ü�PRG�OOHUL��\XYDUODN�G|Q�ü�Do×V×�VD\HVLQGH�NROD\�NDEORODPD�RODQDù×�VDùODPDNWD��\XPXüDN�G|Q�ü�KDWODU×�LOH�
NDEOR\D�]DUDU��YHUPHPHNWHGLU�

3UHJDOYDQL]�7UXQNLQJ�.DQDO�6LVWHPL�
76�(1�������VWDQGDUWODU×QD�X\JXQ�KDPPDGGH�NXOODQ×OPDO×G×U��7RSODP�JDOYDQL]�GDOG×UPD�NDO×QO×ù×�����P�ROPDO×G×U�76�(1���������

6×FDN�'DOG×UPD�7UXQNLQJ�.DQDO�6LVWHPL�
76�(1������VWDQGDUWODU×QD�J|UH�V×FDN�GDOG×UPD�\DS×OPDO×G×U��7RSODP�GDOG×UPD�JDOYDQL]�NDO×QO×ù×����������P�ROPDO×G×U�
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���3URMHGH�EHOLUWLOHQ�\HUOHUGH��NDEORODU×Q�\DWD\�GDù×W×P×�LoLQ�GHOLNOL�VDFGDQ�\DS×OP×ü���NHQDUODU×�LoH�GDLUHVHO�RODUDN�
N×YU×N��G×üWDQ�G×üD�\DNODü×N����PP�oDS×QGD��Dù×U�KL]PHW�NDUDNWHULQGH�hQLYHUVDO�.DEOR� WDü×\×F×ODU×�NXOODQ×OPDO×G×U�
����*HQLüOLùL�����������PP
\H�NDGDU�RODQ�hQLYHUVDO�.DEOR�WDü×\×F×ODU×�VDF�NDO×QO×ù×�����PP��JHQLüOLùL���������PP
\H�
NDGDU�RODQODU�����PP�NDO×QO×ù×QGD�JDOYDQL]OL�VDFGDQ�\DS×OPDO×G×U��.DEOR�WDü×\×F×�NDQDOODU×Q�GLN�Do×O×�NHQDU�\�NVHNOLùL��
W�P�NDQDOODUGD����������PP�ROPDO×G×U��$QFDN��NDEOR�NHVLWL�YH�\RùXQOXùXQD�J|UH��LKWL\Do�KDOLQGH��&7+)�(�NDEOR�
NDQDO×� NDO×QO×NODU×�� JHQLüOLùL�� �������PP� LoLQ� ���PP�� �������PP� LoLQ� �PP�� �������PP� LoLQ� ���PP� YH� NHQDU�
\�NVHNOLùL�W�P�NDQDOODUGD������������PP�RODELOPHOLGLU�
���� 6DF� .DEOR� .DQDOODU×� HüLW� X]XQOXNGD� �QLWHOHU� KDOLQGH� �UHWLOPHOL�� ER\ODU×� �� PHWUH·GHQ� N�o�N� ROPDPDO×G×U�
����hQLYHUVDO�NDEOR�NDQDOODU×Q�NHQDUODU×QGD�YH� LoLQGH�KDYDODQG×UPD\×�VDùODPDN�LoLQ�� W�P�NDQDO�ER\XQFD�GHOLNOHU�
Do×OP×ü�ROPDO×G×U��'HOLN�HEDWODU×���[�����PP�ROPDO×G×U��.DQDO×Q�Lo�N×VP×QGD�WDP�RUWD�HNVHQGHNL�GHOLNOHU��NDQDO×Q�JHQLü�
N×VP×QD�SDUDOHO�RODUDN��WHN�V×UD�GHOLN�ROPDO×�GLùHU�W�P�GHOLNOHU�NDQDO�ER\XQD�SDUDOHO�ROPDO×G×U��.DQDO�PXNDYHPHWLQL�
DUWW×UPDN�LoLQ�EX�GHOLNOHU�PLQ���PP�IRUPDODQPDO×G×U�
����&7+)�(�.DEOR�NDQDO�LPDODW×QGD�76�(1�,62������VWDQGDUWODU×QD�X\XOPDO×G×U��<�NVHN�NDOLWHOL�GHPLU�HVDVO×�VDF�
PDO]HPH��GHOPH�YH�E�NPH�LüOHPLQGHQ�VRQUD�76�(1�,62������VWDQGDUWODU×QD�X\JXQ�RODUDN��V×FDN�GDOG×UPD�PHWRGX�
LOH�oLQNR�NDSODQPDO×G×U��dLQNR�NDSODPDGDQ�|QFH�JHUHNOL�WHPL]OHPH�YH�\Dù�DOPD�LüOHPOHUL�\DS×OPDO×G×U��6RQ�LüOHP�
RODUDN�\×NDPD��GXUXODPD�\DS×OPDO×�YH�GDKD�VRQUD�IOX[�EDQ\RVXQGDQ�JHoLULOPHOLGLU��*DOYDQL]�NDO×QO×ù×�PLQ������P�
ROPDO×G×U��*DOYDQL]OHPH�LüOHPLQGHQ�VRQUD�PDO]HPHQLQ�VRQ�NRQWURO�YH�WHPL]OLùL�\DS×OPDO×G×U�
��� 7DOHS� KDOLQGH� EX� LPDODW×� WDNLEHQ�� 5$/� NRGOX�� HSRNVL� SRO\HVWHU�� HOHNWURVWDWLN� WR]� ER\D� DW×OPDO×G×U�� %R\DPD�
LüOHPLQGHQ� VRQUD� ����� GHUHFHGH� I×U×QODQPDO×G×U�� %R\D� NDO×QO×ù×� PLQLPXP� ��� �P� ROPDO×G×U�� %R\DO×� NDQDO� YH�
DNVHVXDUODU×��GDKD�VRQUD�NRUXQPDN�DPDF×�LOH�DPEDODMODQPDO×G×U��*DOYDQL]��]HUL�ER\DO×�NDQDOODU×Q�X]XQOXùX���/ �����
PP� ROPDO×G×U�� �0RQWDM� V×UDV×QGD� NDEOR� NDQDO×� NHVLOPH� YV�� GXUXPODU×QGD� ELU� NDS� LoHUVLQGH� VHO�OR]LN� WLQHU� LOH�
V×Y×ODQG×U×OP×ü�HOHNWURVWDWLN�WR]�ER\D��\DùO×�ER\D�N×YDP×QGD�RODFDN���I×UoD�LOH�NHVLOHQ�\HUOHUH�UXWXü�\DS×OPDO×�YH���VDDW�
NXUXPDV×�EHNOHQPHOLGLU�
���hQLYHUVDO�.DEOR�.DQDOODU×Q×Q�\�NVHNOLN�GHùLüWLUGLùL�\HUOHUGH��VHYL\H�GHùLüWLUPH�PRG�O��YH\D�VHYL\H�GHùLüWLUPH�
HNOHUL�NXOODQ×OPDO×G×U�
���7Dü×\×F×�.DQDO×Q�\|Q�GHùLüWLUGLùL�\HUOHUGH��LKWL\DFD�J|UH�������\DWD\�G|Q�ü�HOHPDQ×��\DWD\���7���%DùODQW×�HOHPDQ×������
��G|UWO��G|Q�ü�HOHPDQ×�úo�E�NH\�G|Q�ü�G×ü�E�NH\�G|Q�ü�HOHPDQODU×�NXOODQ×OPDO×G×U��%X�HOHPDQODU×Q�NXOODQ×P�DODQ×�
NHVNLQ�N|üHOL�ROPDPDO×G×U�
���'LNH\�LQLü�o×N×üODUGD��SDQR�NDEOR�EDùODQW×ODU×QGD��SUL]�JUXS�YE��EDùODQW×ODU×QGD��'LNH\��7��GXYDUGDQ�LQLü�HOHPDQ×���
'LNH\��7��2UWDGDQ�úQLü���d×N×ü�HOHPDQ×�NXOODQ×OPDO×G×U�
����7Dü×\×F×�.DQDOODU×Q�ELUELUOHULQH�EDùODQW×ODU×��(NOHPH�(OHPDQODU×�LOH�\DS×OPDO×G×U��+HU�ER\�X]XQOXùX��P
GLU��+HU��o�
PHWUH
GH���DGHW�HN�HOHPDQ×�NXOODQ×ODFDNW×U��7�P�G|Q�ü�HOHPDQODU×Q×Q�PRQWDM×��NDQDOODUD�JHoPH�VXUHWL\OH�\DS×O×U��HN�
HOHPDQ×QD�LKWL\Do�\RNWXU���&×YDWD�GHOLNOHUL�0��HN�F×YDWD�WDN×P×QD�X\JXQ�ROPDO×G×U��0�[����ERPEH�EDüO×�NLOLWOHQHELOLU�
F×YDWD�YH�HWHNOL�IODQüO×�VRPXQ��WDN×P×�NXOODQ×OPDO×G×U�
����.DEOR�\RùXQOXùX�QHGHQL\OH�� IDUNO×�JHQLüOLNGH�NXOODQ×ODQ�NDQDOODU×Q�EDùODQW×ODU×� LVH�5HG�NVL\RQ�0RG�OOHUL� LOH�
\DS×ODFDNW×U�
����%DùODQW×�PRQWDM×�LoLQ�ODN�NDSO×��PHWULN�VLVWHPH�X\JXQ��0��(N�&×YDWD�WDN×P×��F×YDWD�YH�VRPXQ�Y�E��NXOODQ×ODFDNW×U�
����7�P�G|Q�ü�PRG�OOHUL�YH�UHG�NVL\RQ�PRG�OOHUL�EDùODQW×ODU×QGD��+ ������PP�LoLQ����DGHW���+ ����PP�LoLQ����
DGHW�0�[���(N�F×YDWD�VRPXQ�WDN×P×�NXOODQPDO×G×U�
�����.DEOR�NDQDO×��]HULQGH�\�U�QPHPHOL�YH�\�U�\�ü�\ROX�RODUDN�NXOODQ×OPDPDO×G×U�
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���3URMHGH�EHOLUWLOHQ�\HUOHUGH��NDEORODU×Q�\DWD\�GDù×W×P×�LoLQ�VDF
GDQ�\DS×OP×ü��Dù×U�KL]PHW�NDUDNWHULQGH��NHQDUODU×�LoH�GDLUHVHO�
N×YU×N��G×üWDQ�G×üD�\DNODü×N����PP��oDS×QGD��GHOLNOL��LVWHQGLùLQGH�GHOLNVL]���($(�PDUND�.DEOR�.DQDOODU×�NXOODQ×OPDO×G×U�
���6DF�.DEOR�.DQDOODU×�Hü�X]XQOXNWD��QLWHOHU�KDOLQGH��UHWLOPHOL��ER\ODU×�/ ��P�RODFDN�üHNLOGH�\HNSDUH�ER\ODUGD��UHWLOPHOLGLU�
���.DEOR�NDQDOODU×Q×Q�LoLQGH�YH�NHQDUODU×QGD�KDYDODQG×UPD\×�VDùODPDN�LoLQ��X]XQ�GHOLNOHU�Do×OP×ü�ROPDO×G×U��'HOLNOHU��DUG�DUGD���
IDUNO×�X]XQOXNWD�ROPDO×��V×UD�LOH�GHOLN�HEDWODU×��[����[����[���PP�ROPDO×G×U��'HOLNOHUGH�oDSDN�ROPDPDO×G×U��úVWHQGLùL�WDNGLUGH�
NDQDOODU�GHOLNVL]�RODUDNGD�LPDO�HGLOHELOPHOLGLU���'HOLNVL]�NDEOR�NDQDOODU×QGD��VDGHFH�HN�\HULQGH�GHOLNOHU�ROPDO×G×U���%RüDOWPD�
RUDQ×�76�(1������
\H�X\JXQ�&�V×Q×I×�ROPDO×G×U�
���.DEOR�NDQDOODU×�LoLQH�G|üHQHFHN�]D\×I�DN×P�WHVLVDW�NDEORODU×��PXWODND�D\U×�ELU�E|OPH�LoLQGH�ROPDO×�|UQHùLQ���NDEOR�NDQDOODU×�
LoLQH��NDQDOODU×Q�D\Q×�ER\�YH�\�NVHNOLùLQGH�RODQ�D\×U×F×�VHSDUDW|U�PRQWH�HGLOPHOL�YH\D�]D\×I�DN×P�WHVLVDW�NDEORODU×�D\U×�NDEOR�
NDQDOODU×�LoLQGH�EXOXQPDO×G×U��.DEORODU��NDEOR�NDQDO×QD�SODVWLN�NDEOR�EDù×�LOH�WHVSLW�HGLOPHOLGLU�
���.DEOR�NDQDO�LPDODW×QGD�76�(1�,62������VWDQGDUWODU×QD�X\XOPDO×G×U��<�NVHN�NDOLWHOL�GHPLU�HVDVO×�VDF�PDO]HPH��GHOPH�YH�
E�NPH�LüOHPLQGHQ�VRQUD�76�(1�,62������VWDQGDUWODU×QD�X\JXQ�RODUDN��V×FDN�GDOG×UPD�PHWRGX�LOH�oLQNR�NDSODQPDO×G×U��dLQNR�
NDSODPDGDQ�|QFH�JHUHNOL�WHPL]OHPH�YH�\Dù�DOPD�LüOHPOHUL�\DS×OPDO×G×U��6RQ�LüOHP�RODUDN�\×NDPD��GXUXODPD�\DS×OPDO×�YH�GDKD�
VRQUD�IOX[�EDQ\RVXQGDQ�JHoLULOPHOLGLU��*DOYDQL]�NDO×QO×ù×�PLQ������P�ROPDO×G×U��*DOYDQL]OHPH�LüOHPLQGHQ�VRQUD�PDO]HPHQLQ�
VRQ�NRQWURO�YH�WHPL]OLùL�\DS×OPDO×G×U�
���.DEOR�NDQDO×�\�NVHNOLùL�GHùLüWLùL�\HUOHUGH�VHYL\H�GHùLüWLUPH�PRG�O��YH\D�VHYL\H�GHùLüWLUPH�HN�HOHPDQODU×�NXOODQ×OPDO×G×U�
���.DEOR�NDQDO×Q×Q�\|Q�GHùLüWLUGLùL�\HUOHUGH������\DWD\�G|Q�ü�HOHPDQ×��\DWD\��7��EDùODQW×�HOHPDQ×��G|UWO��G|Q�ü�HOHPDQ×�
NXOODQ×OPDO×G×U�
���'LNH\�LQLü�o×N×üODUGD��SDQR�NDEOR�EDùODQW×ODU×QGD��SUL]�JUXS�YE��EDùODQW×ODUGD��'LNH\��7��GXYDUGDQ�LQLü�HOHPDQ×���'LNH\��7��
2UWDGDQ�úQLü���d×N×ü�HOHPDQ×�NXOODQ×OPDO×G×U�
���.DEOR�NDQDOODU×Q×Q�ELUELUOHULQH�EDùODQW×ODU×��LNLüHU�DGHW�HNOHPH�HOHPDQ×�LOH�\DS×OPDO×G×U��7�P�G|Q�ü�HOHPDQODU×Q×Q�GD��
NDQDOODUD�PRQWDM×��HN�HOHPDQODU×�LOH�\DS×OPDO×G×U�
����.DEOR�\RùXQOXùX�QHGHQL\OH��IDUNO×�JHQLüOLNWH�NXOODQ×ODQ�NDQDOODU×Q�EDùODQW×ODU×����=��WLSL���5HG�NVL\RQ�0RG�OOHUL�LOH�
\DS×OPDO×G×U��2UWDGDQ�UHG�NVL\RQ��VLPHWULN�LNL�HOHPDQGDQ�ROXüPDO×G×U��6DùD�UHG�NVL\RQ�YH�VROD�UHG�NVL\RQ�LVH��ELU�DGHW�
QRUPDO�UHG�NVL\RQ�HOHPDQ×�LOH�ELU�DGHW�HN�HOHPDQ×�NRPELQDV\RQXQGDQ�ROXüPDO×G×U�
����%DùODQW×�PRQWDM×�LoLQ�ODN�NDSO×��0��F×YDWD��VRPXQ�WDN×P×�NXOODQ×OPDO×G×U��&×YDWD�|Oo�OHUL�0�[���ROPDO×G×U��&×YDWD��ERPEH�
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