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(OHNWURPL\RJUDP� �(0*��� NDVÕQ� NDVÕOPDVÕ� VRQXFX� RUWD\D� oÕNDQ� EL\RSRWDQVL\HO� LúDUHWOHUGLU��
(OHNWURPL\RJUDIL� LVH�� NDVODUÕQ� NDVÕOPDVÕQÕ� VD÷OD\DQ� HOHNWULNVHO� DNWLYLWHQLQ� L]OHQGL÷L� YH�
\RUXPODQGÕ÷Õ�ELU�NDV�LQFHOHPHVLGLU�YH�X\JXODPD�RODUDN�ELUoRN�DODQD�KLWDS�HWPHNWHGLU��%LUNDo�
|UQHN YHUPHN� JHUHNLUVH� VLQLU� FHUUDKLVLQGH�� ND]D� FHUUDKLVLQGH�� QHYUDOMLGH� YH� RUWRSHGLGH�
HOHNWURPL\RJUDIL�J�Q�P�]�Q�GH÷HUOL�ELU�GL\DJQRVWLN�PHWRGXQX�ROXúWXUPDNWDGÕU��'RNWRUODUGD�
GD EXQXQ� DUDFÕOÕ÷Õ\OD�PHWDEROL]PD� KDVWDOÕNODUÕQGD� NDV� YH� VLQLUOHULQ� X\DUÕOPD� ER]XNOXNODUÕQÕ�
J|UHELOLU�� $\QÕ� ]DPDQGD� GRNWRU�� EX� \|QWHPL� PHUNH]L� VLQLU� VLVWHPLQLQ� PRWRU� VLQLU�
KDVWDOÕNODUÕQGD�WDQÕVDO�RODUDN�NXOODQPDNWDGÕU�YH�EX�PHWRWOD�SHULIHULN�VLQLU�YH�NDVODUÕQ�KDVWDOÕNOÕ�
GXUXPXQX� NOLQLNVHO� EHOLUWLOHU� RUWD\D� oÕNPDGDQ� |QFH� NDQÕWOD\DELOLU�� %X� |Oo�POHULQ� GR÷UX�
ROPDVÕ�YH�WDP�GH÷HUOHQGLULOPHVL�LoLQ�WHNQLN�EDNÕPGDQ�oRN�NDUPDúÕN�FLKD]ODU�JHUHNPHNWHGLU��
(0* GLUHNW�LQFHOHPH�\|QWHPOHULQLQ�\HULQL�WXWPDVD�GD�EX�\|QWHPOHUH�\RO�J|VWHUPHNWH��ELUoRN�
KDVWDOÕNWD� LVH�GLUHNW� \|QWHPOHUH�JHUHN�NDOPDNVÕ]ÕQ�NOLQLV\HQH� WDQÕ�NR\PDGD� \DUGÕPFÕ�RODUDN�
WHGDYLQLQ�\ROXQX�DoPDNWDGÕU��

����dDOÕúPDQÕQ�$PDFÕ�
0RWRU� �QLWH� SRWDQVL\HOLQLQ� V�UH� YH� JHQOLN� GH÷HUOHUL� KDVWDOÕN� PRGHOOHULQGH� GH÷LúPHNWHGLU��
6LQLU�NDV� VLVWHPLQL� HWNLOH\HQ� KDVWDOÕNODU��PRWRU� �QLWHGH� ³Q|URMHQ´� YH\D� ³PL\RMHQ´� WXWXOXPD�
VHEHS YHULUOHU��1|URMHQ� WXWXOXPGD��NDV� OLIOHUL�X\DUÕOPDODUÕQÕ�ND\EHWPHNWHGLUOHU��%X�ND\ÕS� LOH�
ELUOLNWH�� VD÷� NDODQ� VLQLU� K�FUHOHUL�� X\DUÕOÕPÕQÕ� ND\EHWPLú� NDV� OLIOHULQL� \HQLGHQ� X\DUDUDN� NDV�
J�F��ND\EÕQÕ�NRPSDQ]H�HWPH\H�oDOÕúÕUODU��%X�PHNDQL]PD�LOH�PRWRU��QLWHOHU�]LPPHWOHULQH�\HQL�
NDV� OLIOHUL�NDWWÕNODUÕ� LoLQ��UHWWLNOHUL�PRWRU��QLWH�SRWDQVL\HOOHUL�GH�GDKD�X]XQ�V�UHOL�YH�\�NVHN�
JHQOLNOL�ROXU��%X�|]HOOLN�(0*�LúDUHWLQLQ�GDKD�\�NVHN�JHQOLNOL�ROPDVÕQÕ�YH�VH\UHOPLú�ROPDVÕQÕ�
GR÷XUXU�� 2\VD� PL\RMHQ� WXWXOXP� ND\ÕS� NDV� OLIOHULQLQ� RUWDGDQ� NDONPDVÕ� úHNOLQGHGLU�� %X�
PHNDQL]PD��PRWRU��QLWH�EDúÕQD�G�úHQ�NDV�OLIL�VD\ÕVÕQÕ�D]DOWDFD÷ÕQGDQ�ND\GHGLOHQ�PRWRU��QLWH�
SRWDQVL\HOOHULQLQ� V�UHVL� NÕVDOÕU� YH� JHQOLNOHUL� G�úHU�� %DúND� ELU� GH\LúOH�� Q|URMHQLN� WXWXOPDGD�
(0* LúDUHWL� HO� NDVÕQGDQ� ND\GHGLOHQH�� PL\RMHQ� WXWXOXPGD� LVH� \�]� NDVÕQGDQ� ND\GHGLOHQH�
EHQ]HPHNWHGLU���
0L\RMHQ�YH�Q|URMHQ� WXWXOXPODUÕQÕQ�EHOLUOHQHELOPHVL� LoLQ�EX� WXWXOXPODUÕQ� WDQÕVÕQGD�NXOODQÕODQ�
�o NDV� JUXEXQD� DLW�(0*� LúDUHWOHUL� DOÕQPÕúWÕU��%X� NDV� JUXSODUÕ�%LFHSV� �NRO��� )URQWDOLV� �\�]���
$EGXFWRU�3ROOLFLV�%UHYLV��HO��NDVODUÕGÕU��$OÕQDQ�EX�LúDUHWOHU�SDUDPHWULN�PRGHOOHPH�\|QWHPOHUL�
LOH PRGHOOHQPLú� YH� HOGH� HGLOHQ� GH÷HUOHU� LOH� \DSD\� VLQLU� D÷ODUÕ� PHWRWODUÕ� LOH� VÕQÕIODPD�
\DSÕOPÕúWÕU�� 0RGHOOHPHGH� NXOODQÕODQ� SDUDPHWULN� PRGHOOHPH� PHWRGX� g]� ED÷ODQÕPOÕ�
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PRGHOOHUGLU���
���� \ÕOÕQGD� *UDXSH� YH� &OLQH� �*UDXSH� '�� &OLQH� :�.��������� LON� GHID� (0*� LúDUHWOHULQLQ�
J|VWHULPLQGH�|]�ED÷ODQÕPOÕ�\�U�\HQ�RUWDODPD�PHWRGXQX�NXOODQPÕúWÕU�������\ÕOÕQGD�'RHUVFKXN�
YG� �'RHUVFKXN� 3&�� *XVWDIVRQ� :��� ������ (0*� VLQ\DOOHUL� LOH� SURWHV� NRQWURO�� LoLQ� |]�
ED÷ODQÕPOÕ�PRGHOL� NXOODQPÕúWÕU�� ����� \ÕOÕQGD� =KRX� YG�� � �=KRX�<�� &KHOODSSD� 5�� %HNH\� *���
����� \�]H\�(0*¶OHULQL�ELU�|]�ED÷ODQÕPOÕ�PRGHO�RODUDN�J|VWHUPLúWLU�������\ÕOÕQGD�+HIIWQHU�
�+HIIWQHU�*��=XFFKLQL�:��-DURV�*���������(0*�LúDUHWOHULQL�\�NVHN�KHVDSODPD�KÕ]ÕQGDQ�GROD\Õ�
|] ED÷ODQÕPOÕ� ELU� PRGHOOH� J|VWHUPLúWLU�� g]� ED÷ODQÕPOÕ� PRGHOOHU� ELUNDo� NDWVD\Õ\OD� �|]�
ED÷ODQÕPOÕ�PRGHO�NDWVD\ÕODUÕ��(0*�LúDUHWLQL�WDP�DQODPÕ\OD�LIDGH�HWPH\L�VD÷ODU��g]�ED÷ODQÕPOÕ�
PRGHO�NDWVD\ÕODUÕ�EDúDUÕOÕ�ELU�úHNLOGH�LúDUHWLQ�J�o�VSHNWUXPXQX�NHVWLUHELOLUOHU��
%X oDOÕúPD� (0*� VLQ\DOL� LOH� ND\ÕW� NDVÕ� LOLúNLVLQLQ� NXUXOPDVÕ�� Q|URMHQ� WXWXOXPXQX�� PL\RMHQ�
WXWXOXPXQGDQ�D\ÕUW�HWPHN�LoLQ�ELU�WHPHO�ROXúWXUDFDNWÕU��.RO�NDVÕQGDQ�ND\GHGLOHQ�(0*�LúDUHWL��
\�]�NDVÕQÕQ�LúDUHWL�JLEL�VÕQÕIODQÕUVD�LQFHOHPH�DOWÕQGDNL�NDVÕQ�PL\RMHQ�WXWXOXPX�ROGX÷X��HO�NDVÕ�
JLEL VÕQÕIODQÕUVD�GD�Q|URMHQ�WXWXOXPX�ROGX÷X�NHVWLULOHFHNWLU���
�
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���(/(.7520ø<2*5$0��(0*��øù$5(7ø��
(OHNWURPL\RJUDP� �(0*�� LúDUHWOHU�� NDVODUÕQ� NDVÕOPDVÕ� LOH� PH\GDQD� JHOHQ� HOHNWURNLP\DVDO�
ROD\ODU� VRQXFX� RUWD\D� oÕNDQ� EL\RSRWDQVL\HO� LúDUHWOHUGLU�� øNL� WLS� NDV� KDUHNHWL� YDUGÕU�� %XQODU�
LVWHPOL� YH� LVWHP� GÕúÕ� NDV� KDUHNHWOHULGLU�� %H\LQGH� ROXúDQ� DNVL\RQ� SRWDQVL\HOOHULQLQ� VLQLUOHUOH�
NDVD�LOHWLOPHVL�VRQXFX�LVWHPOL�NDV�KDUHNHWOHUL�ROXúXU��(0*�LúDUHWOHULQLQ�Y�FXWWDQ�HOGH�HGLOPHVL�
LoLQ LNL� WLS� \|QWHP� YDUGÕU�� %X� \|QWHPOHU� LúDUHWOHUL� DOÕUNHQ� NXOODQÕODQ� HOHNWURWODUD� J|UH�
VÕQÕIODQGÕUÕOÕU���
%LULQFL� \|QWHP�� L÷QH� HOHNWURWODU� YDVÕWDVÕ\OD� DOÕQDQ� LúDUHWOHUGLU� NL� EX� \|QWHPH� L÷QH�
HOHNWURPL\RJUDILVL� GHQLU�� øNLQFL� \|QWHP� LVH� \�]H\HO� HOHNWURWODU� LOH� DOÕQDQ� \�]H\HO� (0*¶GLU��
+HU LNL� \|QWHPGH� GH� DOÕQDQ� LúDUHWOHULQ� NXYYHWOHQGLULOPHVLQGH� GLIHUDQVL\HO� NXYYHWOHQGLULFLOHU�
NXOODQÕOÕU��øúDUHWOHULQ�DQDOL]L�LVH�IUHNDQV�YH\D�]DPDQ�GRPHQLQGH�\DSÕODELOLU��

����(0*�LúDUHWL�OLWHUDW�U��
+�3LSHU� (0*� LúDUHWOHUL� LOH� LOJLOL� oDOÕúDQ� LON� DUDúWÕUPDFÕ� VD\ÕOPDNWDGÕU�� %X� oDOÕúPDODUÕ� �����
\ÕOÕQGD�$OPDQ\D�GD�ELU�JDOYDQRPHWUH�LOH�\DSPÕúWÕU��3LSHU��+��������������\ÕOÕQGD�*DVVHU�YH�
(UODQJHU�EHQ]HU�ELU�oDOÕúPD\Õ�RVLORVNRS�LOH�\DSPÕúWÕU��*DVVHU��+�6��YH�(UODQJHU��-�����������\ÕO�
VRQUD 3URHEVWHU� EX� LúDUHWOHULQ� NDVODU� WDUDIÕQGDQ� �UHWLOGL÷LQL� EXOPXú� YH� NOLQLN� (0*� DODQÕQÕ�
DoPÕúWÕU��3URHEVWHU��5������������*�Q�P�]GH�GH�(0*�oDOÕúPDODUÕ�LoLQ�NXOODQÕODQ�Hú�PHUNH]OL�
L÷QH HOHNWURGX�\|QWHPLQL������\ÕOÕQGD�$GULDQ�YH�%URQN�JHOLúWLUPLúWLU��$GULDQ�(�'��YH�%URQN�
'�:��� �������'HYDP�HGHQ� \ÕOODUGD�PRWRU� �QLWH� DNVL\RQ� SRWHQVL\HOL� LOH� LOJLOL� QLFHO� DQDOL]� YH�
PHWRWODUÕQ� � �08$3�� JHOLúWLULFLOHUL� VD\ÕODQ� .XJHOEHUJ�� 3HWHUVHQ�� %XFKWDO�� *XOG�� *\GLNRY��
.RVDURY�� 3LQHOOL�� 5RVHQIDOFN� YH� 6WDOEHUJ� YDNXP� W�S�� \�NVHOWLFLOHUL� YH� GDKD� VRQUD� NDWÕ� KDO�
GHYUHOHULQL� NXOODQGÕODU� �VROLG� VWDWH� FLUFXLWV��� 'HQQ\�%URZQ� ����� \ÕOÕQGD� ³(0*� LúDUHWOHULQLQ�
J|VWHULPL� ´� EHOLUOHGL� �*\GLNRY�� $��� .RVWRY�� .��� .RVVHY�� .RVDURY�� '��� ������� 8FKL]RQR�
NXUED÷D� VDUWRULV� NDVÕQGDNL� LúDUHWOHULQ� \D\ÕOÕPÕQÕ� WDQÕPODPÕúWÕU� �8FKL]RQR�� ������� :LOOLVRQ�
���� \ÕOÕQGD� (0*� LúDUHWOHULQLQ� *HQOLN� DQDOL]LQL� \DSPÕúWÕU� �:LOOLVRQ�� 5�*��� ������� �����
\ÕOÕQGD� -�9��%DVPDMLDQ� WDUDIÕQGDQ� \D]ÕODQ� ³0XVFOHV�$OLYH� ´� NLWDEÕ� ELU�PLKHQN� WDúÕGÕU�� �����
\ÕOÕQGD�'H�/XFD�WDUDIÕQGDQ�\D]ÕODQ�YH�EX�NRQXGD�ELU�LON�RODQ��(0*�LoHULN�ELOJLVL�YH�DoÕOPDVÕ�
LOH LOJLOL� PDNDOHVL� (0*� LúDUHWOHULQLQ� IL]\RORMLVL� YH� PDWHPDWLNVHO� PHWRWODUÕQÕ� ELUOHúWLUHQ� ELU�
NODVLN�VD\ÕOPDNWDGÕU��'H�/XFD��&�-�����������
%LOJLVD\DUODUÕQ�NXOODQÕPÕ�VD\HVLQGH�EX� LúDUHWOHULQ�VLP�ODV\RQX�YH�PRGHOOHULQ�JHOLúPHVL�GDKD�
GD NROD\ODúPÕúWÕU�� ����¶OHU� YH� ����¶OHUGH� ELUoRN� DUDúWÕUPD� JUXEX� EX� NRQX\OD� LOJLOHQPLú� YH�



�
ELUoRN�\D\ÕQ�\D\ÕQODPÕúODUGÕU��0RGHOOHPH�DODQÕQGD�'LPLWURYD�YH�/LQGVWURP�EDúÕ�oHNPLúOHUGLU�
�'LPLWURYD��1��� ������ /LQGVWURP�� /���0DJQXVVRQ�� 5��� ����� ��� %X�PRGHOOHU� (0*� LúDUHWLQLQ�
LoHUGL÷L�ELOJLOHULQLQ�DQODúÕOPDVÕ�YH�LúDUHWLQ�EL\RIL]L÷LQLQ�DQODúÕOPDVÕQGD�oRN�EDúDUÕOÕ�ROPXúWXU��
(0* LúDUHWOHULQLQ�JHoPLú�YH�GR÷DO�ELU�DODQÕ�GD�SURWH]�NRQWURO�G�U��0\RHOHFWULF�NRQWURO�RODUDN�
DGODQGÕUÕODQ�EX�VDKD�LO�RODUDN�����¶ODUGD��5HLWHU��5����������EDúODPÕú�YH���������������¶OHUGH�
KÕ]OÕ ELU�JHOLúPH�ND\GHWPLúWLU��gU�QW��WDQÕPD�WHPHOOL�(0*�NRQWURO|UOHU�J�Q�P�]GH�J�QFHO�YH�
JHOLúHQ�ELU�DODQGÕU��(QJOHKDUW��.���+XGJLQV��%���3DUNHU��3�$��������.\EHUG��3��(YDQV�:LQNHO��
6����������
���� \ÕOÕQGD� -�9�� %DVPDMLDQ�� 6�� &DUOV||�� %�� -RKQVRQ�� 0�� 0DF&RQDLOO�� -�� 3DXO\� YH� /��
6FKHYLQJ¶LQ� \DSWÕNODUÕ� WRSODQWÕGD� 8OXVODU� DUDVÕ� (OHNWRUPL\RJUDIL� YH� .LQHVRORML� WRSOXOX÷XQX�
�,QWHUQDWLRQDO�6RFLHW\�RI�(OHFWURP\RJUDSK\�DQG�.LQHVLRORJ\��,6(.��NXUPD\Õ�NDUDUODúWÕUGÕODU�
YH �����\ÕOÕQGD�NXUGXODU��%X�WRSOXOX÷XQ�oDOÕúPD�DODQODUÕ�DUDVÕQGD�JHOLúHQ�(0*�DODQÕ�LOH�LOJLOL�
WRSODQWÕODU��NRQIHUDQVODU�YH�VHPSR]\XPODU�RUJDQL]H�HWPHN�EXOXQPDNWDGÕU���
ø÷QH� (0*� WHNQLNOHUL� E|OJHVHO� YH� L÷QHQLQ� EDWÕUÕOGÕ÷Õ� N�o�N� ELU� DODQOD� LOJLOL� RODQ� LoHULN�
ELOJLOHULQL� YHULU�� <�]H\HO� (0*� \|QWHPOHUL� (0*� LúDUHWOHUL� LOH� LOJLOL� GDKD� JHQLú� YH� JHQHO�
ELOJLOHU�YHUPHNWHGLU���
<�]H\HO� (0*� |Oo�POHULQGH� ED]Õ� ND\ÕSODU� ROPDNWDGÕU� YH� |Oo�POHULQ� VWDQGDUW� ELU� úHNLOGH�
\DSÕOPDVÕ� LoLQ� ED]Õ� VWDQGDUWODU� EHOLUOHQPLúWLU�� ����� \ÕOÕQGD� ELU� JUXS� DUDúWÕUPDFÕQÕQ�
|QGHUOL÷LQGH� YH� $YUXSD� %LUOL÷LQLQ� NDWNÕODUÕ\OD� HOHNWURW�� HOHNWURW� \HUOHúLPL� YH� LúDUHW� LúOHPH�
WHNQLNOHULQLQ� EHOLUOHQGL÷L�.DVODUÕQ�1RQLQYDVVLYH� ILNLUOHUL� LoLQ�<�]H\HO� (0*� �6XUIDFH�(0*�
IRU QRQLQYDVVLYH� $VVHVPHQW� RI� 0XVFOHV� �6(1,$0�� � SURMHVL� KD]ÕUODQPÕú� YH� ����� \ÕOÕQGD�
\�U�UO�÷H�JLUPLúWLU��6(1,$0¶ÕQ�DPDFÕ��EX�NRQXODUGD�oDOÕúDQ� ODERUDWXDUODUÕQ�NDEXO�HGLOHELOLU�
ELU VHYL\H\H�JHWLUPHNWLU�����

����(0*�LúDUHWOHULQLQ�WHPHO�NDYUDPODUÕ�
������.DVODUÕQ�<DSÕVÕ�
øVNHOHW�NDVODUÕ�ILEHU�GHQLOHQ�LQFH�X]XQ�K�FUHOHUGHQ�PH\GDQD�JHOPLúWLU��8]XQOXNODUÕ��±���PP�
YH oDSODUÕ���±�����P�DUDVÕQGDGÕU��'Õú�\�]H\OHUL�VDNUROHQPD�GHQLOHQ�ELU�NÕOÕI�LOH�|UW�OP�úW�U��
%X OLIOHU��NÕNÕUGDN�GRNX\D�ED÷OÕGÕUODU��.DVÕQ�NDVÕOPDVÕ��OLIOHULQ�NÕVDOÕS�úLúPHVL�LOH�ROXU��.DVODUD�
EHVLQ��NDQ�GDPDUODUÕ\OD��X\DUÕ�LVH�VLQLUOHUOH�J|W�U�O�U��.DVÕQ�NDVÕOPDVÕ�DQÕQGD�ELU�VHUL�NLP\DVDO�
UHDNVL\RQ� ROXU�� %X� UHDNVL\RQODU� LoLQ� JHUHNOL� DNWRPL\RVLQ� SURWHLQL�� NDQGDNL� KHPRJORELQH�



�
EHQ]HU�ELoLPGH�RNVLMHQ�GHSROD\DQ�P\RJORELQ��HQHUML� WDVDUUXIX� LoLQ�JHUHNOL� IRVIDWODU�YH� \DNÕW�
RODUDN�J\OFRJHQ�úHNOLQGH�NDVWD�EXOXQXU���
dL]JLOL�.DVODU�
øVWHPOL� KDUHNHWL� VD÷OD\DQ� LVNHOHW� NDVODUÕGÕU�� 0LNURVNRS� DOWÕQGD� \DSÕODQ� LQFHOHPHOHUGH� DoÕN�
UHQNOL� YH� NR\X� UHQNOL� EDQGODU� J|]OHQPLúWLU�� .R\X� EDQGD� $�� DoÕN� EDQGD� ,� EDQGÕ� GHQLU�� $�
EDQGÕQÕQ� RUWDVÕQGD� DoÕN� +� EDQGÕ� YH� ,� EDQGÕQÕQ� RUWDVÕQGD� NR\X� =� EDQGÕ� YDUGÕU�� =� EDQGODUÕ�
DUDVÕQGDNL�E|OJH�NDVÕOPD�DQÕQGD�GDUDOÕU��$�EDQGÕ�VDELW�NDOÕU��+�YH�,�EDQGODUÕ�LVH�GDUDOÕU��.DVÕQ�
SURWHLQLQ� DFWRP\RVLQLQ� P\RVLQ� ELOHúHQL� $¶GD� EXOXQXU�� $FWLQ� LVH� =� EDQGÕQGD� EDúOD\ÕS� +�
EDQGÕQGD�ELWHU��
'�] .DVODU�
%X NDVODU�� LVWHPVL]� KDUHNHW� NDVODUÕ� ROXS� VLQGLULP� VLVWHPL�� LGUDU� \ROODUÕ� YH� NDQ� GDPDUODUÕ�
HWUDIÕQGD� EXOXQXUODU�� /LIOHUL� NÕVDGÕU�� 2WRQRP� VLQLU� VLVWHPLQLQ� VHPSDWLN� YH� SDUDVHPSDWLN�
NRQWUROOHUL�DOWÕQGDGÕU��
.DOS�.DVODUÕ��
%X NDVODU�oRN�JHOLúPLú� LVWHPVL]�NDVODUGÕU��.DOÕQ�YH�NÕVD� OLIOHUGHQ�PH\GDQD�JHOHQ�oRN�\R÷XQ�
ELU D÷�JLELGLU��6LQLUVHO�X\DUÕ�ROPDGDQ�NDVÕODELOLUOHU��6LQLUVHO�X\DUÕ��NDVÕOPD�]DPDQÕQÕ�HWNLOHU��
<XNDUÕGD�EDKVHGLOHQ�NDV�WLSOHULQLQ�WHPHO�ELULPL�PRWRU��QLWHOHUGLU���
������0RWRU��QLWH���
øQVDQ�PRWRU�VLVWHPL��Lo�YH�GÕú�LVWHNOHU�LOH�VÕQÕUODPD�GXUXPODUÕQÕQ�oRN�JHQLú�IDUNOÕOÕNODUÕ\OD�EDú�
HWPHN�]RUXQGDGÕU��%X�IDUNOÕOÕNODU��GÕúDUÕ\D�X\JXODQDFDN�NXYYHWLQ�J�oO��YH�KDVVDV�ELU�úHNLOGH�
D\DUODQPDVÕ��GLN�GXUXú�YH�ELUoRN�HO�NRO�KDUHNHWOHULQL�LoHUPHNWHGLU��%LUoRN�PRWRU�VLVWHPLQ�|]HO�
NRQWURO�|÷HOHULQL�DQODWPDN�oRN�]RU�RODFD÷ÕQGDQ�EXUDGD�J�o�YH�KDUHNHW�NRQWURO�QGH�E�\�N�SD\�
VDKLEL RODQ�LVNHOHW�PRWRU�VLVWHPL�NRQWURO�Q�Q�WHPHO�SUHQVLSOHUL�DQODWÕODFDNWÕU��
0HUNH]L� 6LQLU� 6LVWHPL� KL\HUDUúLN� ELU� \DSÕGD� |UJ�WOHQPLúWLU�� 0RWRU� SURJUDPODPD�� SUHPRWRU�
NRUWHNV� HN�PRWRU�DODQÕ�YH�NRUWHNVLQ�LOLúNLOL�ROGX÷X�GL÷HU�E|OJHOHUGH�EXOXQXU���
%X DODQODUGDQ� JHOHQ� JLULúOHU� ELULQFLO� PRWRU� NRUWHNVLQH� G�úHU� YH� EXUDGD� EXOXQDQ� oHúLWOL�
Q|URQODUÕ� KDUHNHWH� JHoLULU�� %LULQFLO� PRWRU� NRUWHNVLQLQ� oÕNÕúODUÕ� EH\LQ� VDSÕ� YH� RPXULOLNWH�



�
EXOXQDQ�Lo�Q|URQODU�YH�PRWRQ|URQODU��]HULQGH�NXYYHWOL�ELU�WHVLUL�EXOXQPDNWDGÕU��
0RWRU� �QLWHOHU� �08�� RPXULOLNWH� ELU� �PRWRQ|URQ� YH� NDV� OLILQGHQ� ROXúPDNWDGÕU�� �
PRWRQ|URQODU�JHOHQ�E�W�Q�JLULúOHULQ�YH�UHIOHNVOHULQ�VRQ�WRSODQPD�QRNWDVÕGÕU��08¶ODUÕQ�VD\ÕVÕ�
NDVWDQ� NDVD� GH÷LúPHNWHGLU�� 0HVHOD� N�o�N� ELU� HO� NDVÕQGDNL� 08¶ODUÕQ� VD\ÕVÕ� ���� LOH� �����
DUDVÕQGD� GH÷LúPHNWHGLU�� %X� VD\Õ� NRO� YH� EDFDN� NDVODUÕQGDNL� NDVODUGD� GDKD� GD� ID]ODGÕU�� $\QÕ�
]DPDQGD�08¶ODUÕQ�VD\ÕVÕ�J�o��UHWPH�NDSDVLWHVLQH�J|UH�GH�GH÷LúLNOLN�ROXúWXUPDNWDGÕU��
<DSÕODQ�LON�oDOÕúPDODU�IL]\RORMLN�|]HOOLNOHULQH�J|UH���WLS�08�ROGX÷XQX�J|VWHUPLúWLU��%XQODU��

x 6 YH\D� ,� WLSL�0RWRU� hQLWH�6ORZ��� <DYDú� VH÷LULU�� RNVLGDWLI� HQ]LPOHU� LoHULU�� HQ� \DYDú�
NDVÕOPD� YH� VH÷LUPH� JHULOPHVL� YH\D� HQ� N�o�N� NXYYHWOH� \RUXOPD\D� NDUúÕ� NR\DQ�
ELULPOHUGLU��

x )5 YH\D� ,,�D�7LSL�0RWRU�hQLWH� �)DVW��5H]LVWDQW���+Õ]OÕ� VH÷LULU��RNVLGDWLI� YH�JOLNROLWLN�
HQ]LPOHU� LoHULU�� GDKD� KÕ]OÕ� NDVÕOPD� ]DPDQODUÕ� YH� GDKD� JHQLú� NXYYHWOHUOH� \RUXOPD\D�
NDUúÕ NR\DQ�ELULPOHUGLU���

x )) YH\D� ,,�E� 7LSL� 0RWRU� hQLWH� �)DVW�� )DWLJDEOH�� �� +Õ]OÕ� VH÷LULU�� JOLNROLWLN� HQ]LPOHU�
LoHULU��HQ�KÕ]OÕ�NDVÕOPDODU�YH�HQ�JHQLú�NXYYHWOHUOH�NROD\FD�\RUXODELOLU�����

����� .DV�NDVÕOPDVÕ�
.DVODUÕQ�NDVÕOPDVÕ�LoLQ�NDV�OLILQLQ�X\DUÕOPDVÕ�JHUHNLU��.DVODUÕQ�NDVÕOPDVÕ�LNL�ELoLPGH�ROXU��.DV�
ER\XQXQ� VDELW� NDOÕS� VDGHFH� úLúPHVL� úHNOLQGHNL� NDVÕOPD\D� VWDWLN� �L]RPHWULN�� NDVÕOPD� GHQLU��
øNLQFL�NDVÕOPD�úHNOL�LVH�NDV�ER\XQXQ�KHP�NÕVDOPDVÕ�KHP�GH�NDVÕOPDVÕ�úHNOLQGH�RODQ�GLQDPLN�
�L]RWRQLN� NDVÕOPD� ELoLPLGLU�� .DVÕQ� X\DUÕOPDVÕQGDQ� VRQUD� |QFH� NDVÕOPD� VRQUD� GD� JHYúHPH�
ROXU� .DVD�JHOHQ�X\DUWÕGDQ�VRQUD�NDV�KHPHQ�DNWLI�KDOH�JHoPH]��$NWLI�KDOH�JHoPHN�LoLQ�EHOOL�
ELU V�UH�JHoPHOLGLU��%X�V�UH\H�JHFLNPH�]DPDQÕ��ODWHQF\�SHULRG��GHQLU��
.LP\DVDO� RODUDN� NDVÕQ� NDVÕOPDVÕ� NÕVDFD� ú|\OH� |]HWOHQHELOLU�� .DV� DNWLI� GXUXPD� JHoWL÷LQGH�
JOLNRMHQ�GHSRODUÕ�ERúDOWÕOÕU��RNVLMHQ�NXOODQÕPÕ�LOH�NDUERQGLRNVLW�PH\GDQD�oÕNDU��.DV�JOLNRMHQL�
SUXYLN DVLGH�SDUoDODQÕUNHQ�\�NVHN�HQHUMLOL�$73��DGHQLQ�WULIRVIDW��PROHN�OOHULQGH�GHSROX�HQHUML�
DoÕ÷D�oÕNDU��3UXYLN�DVLGLQ�WHNUDU�RNVLWOHQPHVL�LOH�VLWULN�DVLW�oHYULPLQGH�&2��YH�+�2�LOH�\HQL�
$73 PROHN�OOHUL� ROXúXU�� 2NVLMHQ� \HWHUVL]OL÷L� GXUXPXQGD� LVH� SUXYLN� DVLWWHQ� DQDHURELN�
UHDNVL\RQOD�ODNWLN�DVLW��UHWLOLU�YH�\HQL�HQHUML�DoÕ÷D�oÕNDU���



�
(J]HUVL]GHQ�VRQUD�DUWPÕú�RODUDN�GHYDP�HGHQ�VROXQXP�LOH�VD÷ODQDQ�ID]OD�RNVLMHQ�DOÕPÕ��RNVLMHQ�
DoÕ÷ÕQÕ� NDSDWÕU�� /DNWLN� DVLGLQ� EHúWH� ELUL� RNVLWOHQHUHN�&2��YH� VX� LOH� HQHUML� DoÕ÷D� oÕNDU� YH� EX�
HQHUML�LOH�ODNWLN�DVLGLQ�JHUL�NDODQ�NÕVPÕ�JOLNRMHQH�G|Q�ú�U��.DVÕQ�DNWLI�ROGX÷X�]DPDQ��UHWLOHQ�
HQHUMLQLQ�ELU�NÕVPÕ�PHNDQLN�HQHUML\H��ELU�NÕVPÕ�GD�ÕVÕ�HQHUMLVLQH�G|Q�ú�U��.DVÕQ�HQHUML�YHULPL�
HQ�ID]OD�����¶GLU��<DQL�HQHUMLQLQ�HQ�D]�G|UWWH��o��ÕVÕ�HQHUMLVL�RODUDN�ND\EROXU��0RWRU�VLQLUOHULQ�
NDV�OLILQH�XODúWÕ÷Õ�QRNWD\D�PRWRU�Xo�SODNODUÕ�DGÕ�YHULOLU��0RWRU�VLQLULQGHQ�PRWRU�Xo�SODNDODUÕQD�
ELOJL�JHOGL÷LQGH�DFHW\OFKDOLQH�VDOJÕODQDUDN�NDV�X\DUÕOÕU��%D]Õ�G�]J�Q�NDVODU�LVH�NLP\DVDO�KDEHU�
LOHWLFLVL�RODUDN�QRUDGUHQDOLQH�NXOODQÕUODU��
.DOS� NDVODUÕ�� HQHUMLOHULQL� JOLNR]GDQ� GH÷LO� \D÷GDQ� VD÷ODU�� %|\OHFH� NDQGDNL� JOLNR]� RUDQÕQGDQ�
HWNLOHQPH]OHU���'�]�NDVODU�NRQWURO�HWWLNOHUL�RUJDQÕ�ELU�D÷�JLEL�VDUDU��2QODUÕQ�GDUDOÕS�NDVÕOPDODUÕ�
LOH RUJDQGD�KDUHNHW�PH\GDQD�JHOLU��%XQD�SHULVWDOWLN�KDUHNHW�GHQLU��9�FXGXQ�KDUHNHWVL]�ROGX÷X�
DQODUGD�ED]Õ�NDVODU��L]RPHWULN�RODUDN�JHUJLQ�ROXS��\HUoHNLPLQH�NDUúÕ�NR\DUODU��

������.DVODUGD�6HUYRPHNDQL]PD�
.DV KDUHNHWLQL� NRQWURO� HGHQ� VLQLU� VLVWHPLQLQ� ROGXNoD� EDVLWOHúWLULOPLú� EORN� úHPDVÕ� DúD÷ÕGDNL�
úHNLOGHGLU��

ùHNLO�����.DVODUGD�VHUYRPHNDQL]PD�
6LVWHP��ELU� VHUYRPHNDQL]PD�NRQWURO� VLVWHPLGLU��%LU�GX\X�DOÕFÕVÕ�� ELU� KÕ]�YH\D�NRQXP� LúDUHWL�
�UHWLU�� %X� LúDUHW� GX\X� VLQLUL� LOH� EH\QH� LOHWLOLU�� %H\LQ� KDIÕ]DGDNL� ELOJL� LOH� JHOHQ� ELOJL\L�
NDUúÕODúWÕUDUDN�ELU�KDWD��NRQWURO��LúDUHWL��UHWLU��%X�LúDUHW�PRWRU�VLQLUL�LOH�NDVD�J|QGHULOHUHN�RQXQ�
KDUHNHWL�NRQWURO�HGLOLU���
%X VHUYR� VLVWHPLQLQ� oDOÕúPDVÕ�EDVLW� ELU� |UQHNOH� DoÕNODQDELOLU��%LU� LQVDQ�SDUPD÷ÕQÕ� VR÷XN�ELU�
FLVPH�GH÷GLUGL÷L�]DPDQ��SDUPDNWDNL�GX\X�DOÕFÕODUÕ�VÕFDNOÕ÷Õ�DOJÕODU�YH�EH\QH�J|QGHULU��%H\LQ�
EX LúDUHWLQ� VR÷XNWDQ� JHOGL÷LQL� DQODU� YH� PRWRU� VLQLUL� LOH� NDVÕ� KDUHNHWH� JHoLUPHVL� JHUHNPH]��



�
ùD\HW� SDUPDN� VÕFDN� ELU� FLVPLQ� �]HULQH� NRQPXúVD�� EH\LQ� GX\X� VLQLUOHUL� LOH� JHOHQ� ELOJLGHQ�
SDUPD÷ÕQ�VÕFDN�ELU�FLVLP��]HULQGH�ROGX÷XQX�DQODU��(÷HU�FLVLP�oRN�VÕFDN�LVH�PRWRU�VLQLUOHUL�LOH�
NRO NDVODUÕQD� JHUHNOL� ELOJL\L� J|QGHULS� SDUPD÷ÕQ� VÕFDN� FLVPLQ� �]HULQGHQ� oHNLOPHVLQL� VD÷ODU��
'X\X�DOÕFÕODUÕQÕQ�VÕFDN�FLVPL�KLVVHWPHOHUL�LOH�SDUPD÷ÕQ�NDOGÕUÕOPDVÕ�DUDVÕQGD�ELUNDo�\�]�PV¶OLN�
ELU ]DPDQ�JHFLNPHVL�YDUGÕU��%X�JHFLNPH�GDKD�]L\DGH�úDKVÕQ�R�VÕFDN�FLVPH�J|VWHUGL÷L�LOJL�LOH�
GH LOJLOLGLU��ùLPGL��SDUPD÷ÕQ�oRN�VÕFDN�ELU�FLVLP��]HULQH�GH÷GLULOGL÷LQL�G�ú�QHOLP��%LU�UHIOHNV�
FHYDS�LOH�SDUPDN������PV�FLYDUÕQGD�ELU�V�UHGH�FLVPLQ��]HULQGHQ�NDOGÕUÕOÕU��
������.DV�+DUHNHWL�6ÕUDVÕQGD�hUHWLOHQ�*HULOLP�
%LU GX\X� DOÕFÕVÕ� X\DUÕOGÕ÷ÕQGD�� GX\X� VLQLU� OLIL� ER\XQFD� \�U�\HQ� ELU� GHSRODUL]DV\RQ�GDOJDVÕQÕ�
�DNVL\RQ�SRWDQVL\HOLQL��ROXúWXUXU��%X�GDUEH�GL]LVL�EH\LQH�XODúÕU��%XQD�FHYDS�RODUDN�EH\LQ�GH��
PRWRU� Xo� SODNDODUÕQÕQ� GHSRODUL]DV\RQXQD� QHGHQ� RODQ� X\DUÕ\Õ�� PRWRU� VLQLUOHUL� ER\XQFD�
SURSDJDV\RQ� \DSDQ� DNVL\RQ� SRWDQVL\HOOHUL� úHNOLQGH� NDVD� J|QGHULU�� 0RWRU� Xo� SODNDODUÕQÕQ�
GHSRODUL]DV\RQX�NDV�OLIL�LoLQGHNL�K�FUHOHUL�GHSRODUL]H�HGHU�YH�OLIOHU�NDVÕOÕU���
.DVODUOD�YH�VLQLUOHUOH�X÷UDúÕUNHQ��PLNUR�HOHNWURGODUOD�K�FUH�SRWDQVL\HOOHULQLQ�|Oo�P��SHN�QDGLU�
\DSÕOÕU��*HQHO�RODUDN�ELU�PRWRU��QLWHVL�JLEL�D]�VD\ÕGDNL�K�FUHOHULQ�QHW�SRWDQVL\HO�GH÷LúLPLQLQ�
|Oo�P� L÷QH�HOHNWURGODUOD��ELUoRN�PRWRU��QLWHVLQLQ�ROXúWXUGX÷X�WRSODP�SRWDQVL\HOLQLQ�|Oo�P��
LVH \�]H\� HOHNWURGODUÕ� LOH� \DSÕOÕU�� (÷HU� ELU� PLNUR� HOHNWURG� K�FUHQLQ� LoLQH� EDWÕUÕODUDN� |OoPH�
\DSÕOÕUVD�K�FUHQLQ�W�P�IDDOL\HWLQLQ���PV¶GHQ�GDKD�D]�ROGX÷X�J|U�O�U��(÷HU��L÷QH�HOHNWURGODU�ELU�
K�FUHQLQ \DNÕQÕQD� \HUOHúWLULOLUVH� oHYUHGHNL� K�FUHOHUGHQ� JHOHQ� GH÷LúLPOHUL� GH� DOJÕODUODU��$\QÕ�
PRWRU��QLWHVLQH�ED÷OÕ�NDV�OLIOHUL��PRWRU�Xo�SODNDODUÕQD�JHOHQ�VLQLU�GDOODUÕ�LOH�KHPHQ�KHPHQ�D\QÕ�
]DPDQGD� X\DUÕOGÕ÷Õ� KDOGH�� K�FUHOHULQ� GHSRODUL]H� GXUXPGD� NDOÕú� V�UHOHULQGHNL� IDUNOÕOÕNODU� YH�
D\UÕFD� NDV� OLIOHULQH� JHOHQ� VLQLU� GDOODUÕQÕQ� X]XQOXN� IDUNOÕOÕNODUÕQGDQ� GROD\Õ� �ED]Õ� NDV� OLIOHULQH�
X\DUÕ�GL÷HUOHULQGHQ�ELUD]�GDKD�|QFH�XODúPÕú�ROXU��ELU�PRWRU��QLWHVLQGHNL�GH÷LúLP�V�UHFL���LOD���
PV DUDVÕQGDGÕU��%X�DVHQNURQ�GXUXP��NDV�KDUHNHWLQLQ�G�]J�QO�÷�QH�NDWNÕGD�EXOXQXU���

����(0*�LúDUHWOHULQLQ�DOJÕODQPDVÕ��
������(0*�|Oo�P�G�]HQH÷L�
(0* |Oo�P� G�]HQHNOHUL� JHQHOOLNOH� LúDUHWOHUL� DOJÕODPD\D� \DUD\DQ� HOHNWURWODU�� RVLORVNRS��
NXYYHWOHQGLULFL�GHYUHOHU��PDJQHWLN�ND\GHGLFL�YH�KRSDUO|UGHQ�ROXúXU��$UDúWÕUPD�NRQXODUÕQGD�EX�
VLVWHP� HOHPDQODUÕQD� HN� RODUDN� oHúLWOL� LúDUHW� LúOHPH� PRG�OOHUL�� VSHNWUXP� DQDOL]|UOHUL� YH�
ELOJLVD\DUODU�EXOXQDELOLU���



�
8\JXODPDGD�|Oo�P�\DSÕODFDN�NDVÕQ�PRWRU��QLWHVL�X\DUÕODUDN�NDV�OLILQGH�PH\GDQD�JHOHQ�(0*�
LúDUHWL�HOHNWURWODU�\DUGÕPÕ\OD�DOÕQDUDN�EL\RSRWDQVL\HO�NXYYHWOHQGLULFL\H�RUDGDQ�GD�J|U�QW�OHPH�
�QLWHVLQH�YHULOLU��ùHNLO����¶GH�(0*�|Oo�P�G�]HQH÷LQLQ�EORN�ELU�úHPDVÕ�YHULOPLúWLU��

ùHNLO�����.OLQLN�(0*�G�]HQL�EDVLWOHúWLULOPLú�EORN�GL\DJUDPÕ�
������� (OHNWURWODU�
%L\RORMLN� LúDUHWOHULQ� Y�FXW� LOH� |OoPH� G�]HQL� DUDVÕQGDNL� LOHWLúLPL� VD÷OD\DQ� YH� D\UÕFD� oHúLWOL�
DPDoODU� YH� |]HOOLNOH� WHGDYL� DPDFÕ� LoLQ� RUJDQODUD� DNÕP� J|QGHULOPHVLQL� VD÷OD\DQ� HOHPDQODUD�
HOHNWURG�DGÕ�YHULOLU��(OHNWURGODU�L\RQ�DNÕPÕQÕ�HOHNWURQ�DNÕPÕQD�YH\D�WHUVL�GXUXPX�G|Q�úW�UHUHN�
JHUoHNOHúWLULUOHU��
(OHNWURGODUÕQ� L\RQ� DNÕPÕQÕ� HOHNWURQ� DNÕPÕQD� G|Q�úW�UPH� LúOHPL�� HOHNWURGODUÕQ� LoLQGH�
EXOXQGXNODUÕ� VÕYÕ� RUWDPGD� �HOHNWUROLW� LoLQGH�� YH� HOHNWURGD� \DNÕQ� RODQ� \�]H\GH� �DUD\�]GH��
JHUoHNOHúLU�� ùHNLO� ���¶GH� EX� G|Q�ú�P� LúOHPLQLQ� JHUoHNOHúWL÷L� DUD\�]� J|U�OPHNWHGLU�� %X�
DUD\�]�Q� HOHNWURG� WDUDIÕQGD� DNÕP� WDúÕ\ÕFÕ� RODUDN� HOHNWURQODU� YH� HOHNWUROLW� WDUDIÕQGD� LVH�
NDW\RQ�&�� YH�DQ\RQODU�$�� EXOXQXU���

ùHNLO�����(OHNWURG�HOHNWUROLW�DUD\�]��YH�DNÕP��<D]JDQ�YH�.RU�UHN��������



��
(OHNWUROLW� LoLQGH� NXOODQÕODQ� HOHNWURG� PDO]HPHVLQGHQ� NDW\RQODUÕQ� EXOXQGX÷X� GXUXP� GD� J|]�
|Q�QH DOÕQDUDN�� HOHNWURG� DWRPODUÕQÕQ� HOHNWURQODUÕQÕ� ND\EHGHUHN� HOHNWUROLW� LoLQGH� NDW\RQ�
GXUXPXQD� JHOPHVL� �RNVLGDV\RQ� UHDNVL\RQX�� YH\D� WHUVLQH� HOHNWUROLW� LoLQGHNL� HOHNWURG�
PDO]HPHVLQGHQ� RODQ� NDW\RQODUÕQ�� HOHNWURGGDQ� HOHNWURQ� oDODUDN� HOHNWURG� \�]H\LQGH� ELULNPHVL�
�HNVLOWPH�UHDNVL\RQX��LúOHPOHUL�LOH�NDUúÕODúÕU��(OHNWURGGDQ�DNÕP�oHNLOPHGL÷L�V�UHFH��NLP\DVDO�
ELUHU UHDNVL\RQ�GXUXPXQGD�RODQ�EX�LNL�LúOHP��ELUELULQL�GHQJHOH\HFHN�ELoLPGH�������HúLWOL÷LQGH�
J|VWHULOGL÷L�JLEL�V�U�S�JLGHU�WHUPRGLQDPLN�GHQJH���
& &Q��Q�H� ������
$P�� $�P�H� ������
������ HúLWOL÷LQGH�� Q� YH� P� VÕUDVÕ\OD� NDW\RQ� YH� DQ\RQODUÕQ� YDODQVODUÕQÕ� J|VWHUPHNWHGLU��
7HUPRGLQDPLN� GHQJHGH�� HOHNWURG�HOHNWUROLW� DUD\�]�QGH� SR]LWLI� \�NO�� &� L\RQODUÕ� LOH��
HOHNWURGXQ DUD\�]H� \DNÕQ� RODQ� E|OJHOHULQGH� HOHNWURQODU� ELULNLU�� %X� úHNLOGH� DUD\�]GHNL� \�N�
ELULNLPL� �L\RQ� ELULNLPL��� HOHNWURGX� oHYUHOH\HQ� HOHNWUROLW� E|OJHVLQLQ� HOHNWULNVHO� SRWDQVL\HOLQL��
HOHNWUROLWLQ�GL÷HU�E|OJHOHULQH�J|UH�IDUNOÕ�ELU�SRWDQVL\HOH�JHWLULU��.XOODQÕODQ�HOHNWURGXQ�\DSÕOGÕ÷Õ�
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ùHNLO�����0LNURHOHNWURGODU���D��&DP�PXKDID]DOÕ��E��&DP�J|EHNOL���<D]JDQ�YH�.RU�UHN��������
0HNDQLN� VD÷ODPOÕN��PHWDO� FDP� LoLQGH�PXKDID]D� HGLOHUHN� YH\D� ELU� FDP� VLOLQGLU� \�]H\LQL�
NDSOD\DFDN�ELoLPH�JHWLULOHUHN�VD÷ODQÕU��ùHNLO�����D�YH�E���(OHNWURGX��LoLQH�NRQDQ�HOHNWUROLW�
LoLQGH�PXKDID]D� HGHQ�� FDPGDQ� \DSÕOPD�PLNURSLSHWOHU� GH�PLNURHOHNWURG� VÕQÕIÕQD� JLUHUOHU�
�ùHNLO� �������0LNURSLSHW� HOHNWURGODUGD�� FDP�PXKDID]D� úHNOLQGHNL� W�E�Q� JHQLú� RODQ� D÷]Õ��
RUWDVÕQGD�PHWDO��$J��HOHNWURG�WHO�EXOXQDQ�\DOÕWNDQ�ELU�WÕSD�LOH�NDSDWÕOÕU��&DP�W�E�Q�LQFH�YH�
DoÕN�RODQ�XFXQXQ�oDSÕ��� P NDGDUGÕU���

ùHNLO������0LNURSLSHW�(OHNWURG��<D]JDQ�YH�.RU�UHN��������
ùHNLO� ����¶GH� PLNURHOHNWURG� LOH� \DSÕODQ� K�FUH� LoL� EL\RSRWDQVL\HO� |Oo�P� G�]HQLQLQ�
EDVLWOHúWLULOPLú� HOHNWULNVHO� PRGHOL� J|VWHULOPLúWLU�� %X� úHNLOGH�� $� XFX� PLNURHOHNWURGXQ�
ED÷ODQWÕ�XFXQD�YH�%�XFX� LVH� UHIHUDQV�HOHNWURGXQXQ�ED÷ODQWÕ�XFXQD�NDUúÕ�JHOPHNWHGLU��%X�
PRGHOGH�� \�]H\L� PLNURHOHNWURG� \�]H\LQH� J|UH� ROGXNoD� JHQLú� RODQ� UHIHUDQV� SDVLI� PRGHO�
HOHPDQODUÕ� PLNURHOHNWURGXQ� PRGHO� HOHPDQODUÕ� \DQÕQGD� LKPDO� HGLOPLúWLU�� ùHNLO� ���¶GHNL�
PRGHOH� J|]�NHQ� VHUL� GLUHQoOHU� GH� EX�PRGHOGH� LKPDO� HGLOPLúWLU�� 6RQXoWD�� EDVLWOHúWLULOPLú�
PRGHOGH�PLNURHOHNWURGXQ�SDUDOHO�5�&�HOHPDQODUÕ�LOH�NDEOR�YH�HOHNWURG�NDoDN�NDSDVLWHOHUL�



��
NDOPDNWDGÕU��0RGHOGHNL��(PD�(PE� SRWDQVL\HO�ND\QD÷Õ��PLNURHOHNWURG�LOH�UHIHUDQV�HOHNWURG�
HúGH÷HU�\DUÕ�K�FUH�SRWDQVL\HO�IDUNODUÕQÕ�WHPVLO�HWPHNWHGLU����

ùHNLO�������0LNURHOHNWURG�øOH�*HUoHNOHúWLULOHQ�gOo�P�'�]HQLQLQ�%DVLWOHúWLULOPLú�0RGHOL��<D]JDQ�YH�.RU�UHN�������������������
��� +�FUH�8\DUPDGD�.XOODQÕODQ�(OHNWURGODU��+�FUH�X\DUPDGD�NXOODQÕODQ�HOHNWURGODU�JHQHOGH��

EL\RHOHNWULN� SRWDQVL\HOOHULQ� DOJÕODQPDVÕQGD� NXOODQÕODQ� HOHNWURGODUD� EHQ]HUOHU�� $QFDN� EX�
HOHNWURGODUGDQ� PLOL� DPSHU� PHUWHEHVLQGH� X\DUÕ� DNÕPODUÕ� DNÕWÕOPDNWDGÕU�� .DOELQ� KÕ]OÕ� YH�
]D\ÕI� oDOÕúPDVÕQÕ� |QOH\LFL� FLKD]ODUGD� YH� NDOELQ� DWÕú� KÕ]ÕQÕ� D\DUOD\DQ� FLKD]ODUGD� K�FUH�
X\DUPDVÕ� LoLQ� |]HO� HOHNWURGODU� NXOODQÕOÕU�� (OHNWULNVHO� X\DUÕ� LoLQ�� GLNG|UWJHQ� GDOJD��
VLQ�]RLGDO� YH\D� G|Q�ú�� HNVSRQDQVL\HO� RODUDN� D]DODQ� GDUEHOHU� NXOODQÕOPDNWDGÕU�� 8\DUÕ��
DNÕP�YH\D�JHULOLP�GH÷LúLPL�ELoLPLQGH�\DSÕODELOLU��(OHNWURG�HúGH÷HU�GHYUHVL�ùHNLO����¶GHNL�
JLELGLU��8\DUÕ�HOHNWURGODUÕQGD�NXOODQÕODQ�PDO]HPH�|QHPOLGLU��o�QN��X\DUÕ�DNÕPÕ�HOHNWURGXQ�
RNVLGH� ROPDVÕQD� YH� HOHNWURG� \DNÕQÕQGD� HOHNWURG� PDO]HPHVLQGHQ� L\RQODUÕQ�
NRQVDQWUDV\RQXQXQ� DUWPDVÕQD� YH� GROD\ÕVÕ\OD� K�FUH� ]HKLUOHQPHVLQH� \RO� DoDELOLU��(OHNWURG�
DoÕVÕQGDQ� EDNÕOGÕ÷ÕQGD� LVH� EX� RNVLGDV\RQ�� HOHNWURGXQ� |PU�Q�� D]DOWÕFÕ� ELU� HWNLGLU�� %X�
\�]GHQ�X\DUÕ�HOHNWURGX�RODUDN�VR\�PHWDOOHU�NXOODQPDN�X\JXQ�ROXU��

����%L\RORMLN�LúDUHWOHULQ�|Oo�P��YH�WHúKLVLQGH�LúDUHW�LúOHPHQLQ�\HUL�
gOo�P�YH�WHúKLV�VLVWHPOHULQGH�LúDUHW�LúOHPH�WHNQLNOHUL�LNL\H�D\UÕOPÕúWÕU��%XQODU�$QDORJ�LúDUHW�
LúOHPH�6D\ÕVDO�LúDUHW�LúOHPH�WHNQLNOHULGLU��$QDORJ�LúDUHW�LúOHPH�DGÕPODUÕ�JHQHO�RODUDN�DOJÕODPD��
|Q�NXYYHWOHQGLUPH�� V�]PH�YH�|Q� LúDUHW� LúOHPH�DGÕPODUÕQÕ�NDSVDU��6D\ÕVDO� LúDUHW� LúOHPHGH� LVH�
YHUL�WRSODPD��VD\ÕVDO�V�]PH��YHUL�D]DOWPD��DPDFD�\|QHOLN�LúDUHW�LúOHPH��|]QLWHOLN�EXOPD�YH\D�
SDUDPHWUH� W�UHWPH�� |Q� VÕQÕIODPD� YH� VRQ� VÕQÕIODPD� DGÕPODUÕ� EXOXQPDNWDGÕU�� $QDORJ� LúDUHW�
LúOHPH�WHNQLNOHULQL�LQFHOHUVHN��

�� 9HUL� DOJÕODPD�� YHUL� DOJÕODPDGD� EL\RORMLN� YH\D� IL]\RORMLN� E�\�NO�÷�� HOHNWULNVHO�
E�\�NO�÷H�oHYLUHQ�HOHNWURWODU�EXOXQXU�YH�EX�VD\HGH�LúDUHWOHU�DOJÕODQPÕú�ROXU��



��
��� gQ�.XYYHWOHQGLUPH�� HOHNWURWODUGDQ�PH\GDQD� JHOHELOHFHN� J�U�OW�OHULQ� DQODPOÕ� LúDUHWL�

D\ÕUPDN�LoLQ�|Q�NXYYHWOHQGLUPH�\DSÕOPDOÕGÕU��
�� 6�]PH� YH� |Q� LúDUHW� LúOHPH�� RUWDPGDNL� KDUHNHW� J�U�OW�V��� úHEHNH� J�U�OW�V��� KDULFL�

ND\QDNODUGDQ� NDUÕúDQ� J�U�OW�� YE�� J�U�OW�OHUGHQ� LúDUHWLQ� ILOWUHOHU� \DUGÕPÕ\OD�
WHPL]OHQPHOLGLU��

%X�DGÕPODU�JHUoHNOHúWLULOGLNWHQ�VRQUD�VD\ÕVDO�LúDUHW�LúOHPH�DGÕPODUÕ�JHUoHNOHúPHNWHGLU���
�� 9HUL� WRSODPD��$QDORJ�ELU� LúDUHWLQ�VD\ÕVDO�ELU� LúDUHWH�G|Q�úW�U�OHELOPHVL� LoLQ�$'&¶OHU�

WDUDIÕQGDQ�|UQHNOHQHUHN�D\UÕN�ELU�ELoLPH�G|Q�úW�U�OPHVL�JHUHNLU���
�� 6D\ÕVDO�V�]PH���9�FXWWDQ�DOÕQDQ�YH�NXYYHWOHQGLULOHQ�LúDUHW��oR÷X�]DPDQ��DQDORJ�LúDUHW�

LúOHPH��QLWHOHULQGHQ�JHoWLNWHQ�VRQUD�ELOH��]HULQGH�J�U�OW��ELOHúHQOHUL� WDúÕ\RU�RODELOLU��
%X�J�U�OW�OHU�oHúLWOL�VD\ÕVDO�ILOWUHOHU�WDUDIÕQGDQ�\RN�HGLOHELOLU��

�� 9HUL�D]DOWPD��9HUL�D]DOWPD�ELOJL�VÕNÕúWÕUPDQÕQ�GDOODUÕQGDQ�ELULGLU���
�� $PDFD� \|QHOLN� LúDUHW� LúOHPH�� %D]HQ� LúDUHW� �]HULQGH�� |]HO� DPDoODU� LoLQ� |]HO� LúDUHW�

LúOHPH�WHNQLNOHUL�NXOODQÕODELOLU��)RXULHU�'|Q�ú�P���]�G|Q�ú�P��YE���
�� g]QLWHOLN� EXOPD�� %L\RORMLN� LúDUHWOHULQ� |QHPOL� SDUDPHWUHOHULQLQ� EXOXQPDVÕ� LúOHPLGLU��

%X� SDUDPHWUHOHUGHQ� ED]ÕODUÕ� SHUL\RGX�� JHFLNPH� V�UHVL� úHNLO� IDNW|UOHUL� �\�NVHOPH� YH�
G�úPH�KÕ]ODUÕ��GDOJDQÕQ�V�UHVL�YE���JLEL�SDUDPHWUHOHUGLU��

�� 6ÕQÕIODPD�� *|]OHQHQ� LúDUHWLQLQ� HOH� DOÕQDQ� VÕQÕIODUGDQ� KDQJLVLQH� GDKLO� ROGX÷XQXQ�
EXOXQPDVÕGÕU��

����%L\RORMLN�LúDUHWOHULQ�VÕQÕIODQGÕUÕOPDVÕ��
%L\RORMLN� YH� IL]LNVHO� VLVWHPOHUGHQ� HOGH� HGLOHQ� LúDUHWOHULQ� oHúLWOL� |]HOOLN� YH� NDUDNWHULVWLNOHUL�
YDUGÕU��8\JXQ� LúDUHW� LúOHPH�PHWRWODUÕQ�X\JXODQDELOPHVL� LoLQ� LúDUHWLQ�YH� LúDUHWH�NDUÕúPÕú�RODQ�
J�U�OW�OHULQ�JHQHO�NDUDNWHULVWLNOHULQLQ�ELOLQPHVL�|QHP�ND]DQÕU�� øúDUHWOHUL� LNL� DQD�JUXS� DOWÕQGD�
WRSODPDN� P�PN�QG�U�� %XQODU� GHWHUPLQLVWLN� �EHOLUJLQ�� LúDUHWOHU� YH� UDVJHOH� �UDQGRP��
LúDUHWOHUGLU��
'HWHUPLQLVWLN�LúDUHWOHU��DoÕN�YH�EHOLUJLQ�PDWHPDWLNVHO�ED÷ÕQWÕODUOD�LIDGH�HGLOHQ�LúDUHWOHUGLU��%X�
ED÷ÕQWÕODU� ]DPDQ� \D� GD� IUHNDQVÕQ� ELUHU� IRQNVL\RQX� RODUDN� WDQÕPODQDELOLU� YH� VRQOX� VD\ÕGD�



��
SDUDPHWUH� LoHULU�� 5DVJHOH� LúDUHWOHU� LVH� WDP� RODUDN� PDWHPDWLNVHO� ED÷ÕQWÕODUOD� LIDGH� HGLOHPH]�
DQFDN�RODVÕOÕNVDO�YH�LVWDWLVWLNL�YHULOHUOH�EHOLUOHQHELOLUOHU���
'HWHUPLQLVWLN� LúDUHWOHUL� SHUL\RGLN� YH� SHUL\RGLN� ROPD\DQ� LúDUHWOHU� GL\H� LNL\H� D\ÕUPDN�
P�PN�QG�U�� 3HUL\RGLN� LúDUHWOHULQ� ELU� SHUL\RWOXN� NÕVPÕ� LúDUHWLQ� WDPDPÕQÕ� WDQÕPODPDNWD�
\HWHUOLGLU��3HUL\RGLN�ROPD\DQ�LúDUHWOHU�LVH�KHPHQ�KHPHQ�SHUL\RGLN�YH�V�UHNVL]�LúDUHWOHU�ROPDN�
�]HUH LNL\H�D\UÕOÕU��+HPHQ�KHPHQ�SHUL\RGLN�LúDUHWOHUGH�WHPHO�IUHNDQVÕ�ELUELULQGHQ�IDUNOÕ�RODQ�
LúDUHWOHULQ�NRPELQDV\RQXGXU��6�UHNVL]�LúDUHWOHU�LVH�]DPDQ�LoLQGH�NÕVD�ELU�V�UH�RUWD\D�oÕNDQ�YH�
SHUL\RGLN�ROPD\DQ�LúDUHWOHUGLU��
5DVWJHOH� LúDUHWOHU� GXUD÷DQ� YH� GXUD÷DQ� ROPD\DQ� LúDUHWOHU� ROPDN� �]HUH� LNL\H� D\UÕOÕU��'XUD÷DQ�
LúDUHWOHU�� LVWDWLVWLN� |]HOOLNOHUL� ]DPDQOD� GH÷LúPH\HQ� LúDUHWOHUGLU�� %X� JUXED� JLUHQ� LúDUHWOHU�
³HUJRGLN´� LúDUHWOHU� RODUDN� WDQÕPODQÕU�� (UJRGLNOLN�� ELU� LúDUHWLQ� KHUKDQJL� ELU� DQÕQGD� DOÕQDQ�
RUWDODPDQÕQ�� LúDUHWLQ� KHUKDQJL� ELU� HOHPDQÕQ� ]DPDQ� �]HULQGHNL� RUWDODPDVÕQD� HúLW� ROPDVÕGÕU��
'XUD÷DQ� ROPD\DQ� V�UHoOHU� KHVDSODQPDVÕ� HQ� ]RU� V�UHoOHUGLU�� %X� \�]GHQ� GXUD÷DQ� ROPD\DQ�
LúDUHWOHUL�KHU�ELUL�GXUD÷DQ�RODUDN�YDUVD\ÕODQ�E|O�POHUH� �VHJPHQW��D\ÕUDUDN�GXUD÷DQODúWÕUÕOPÕú�
RODUDN�DQDOL]�\DSÕODELOLU��

����(0*�LúDUHWOHULQLQ�DQDOL]L��
(0* LúDUHWOHULQLQ�DQDOL]LQL�G|UW�DOW�EDúOÕN�DOWÕQGD�LQFHOHPHN�P�PN�QG�U��

�� 0RGHOOHPH�
�� =DPDQ�'RPHQL�$QDOL]L�
�� )UHNDQV�'RPHQL�$QDOL]L�

������0RGHOOHPH�
6LVWHP �]HULQGHNL� oDOÕúPDODUGD�� PRGHO� NXUPD� YH� VLVWHP� VLP�ODV\RQX�� VRQ� \ÕOODUGD� E�\�N�
EDúDUÕ� J|VWHUPLúWLU�� %XQXQ� HQ� |QHPOL� QHGHQL� PRGHOOHPH\L� NROD\ODúWÕUDQ� VLVWHP� WHRULVL� YH�
ELOJLVD\DU�WHNQRORMLVLQGHNL�LOHUOHPHOHUGLU��0RGHO�NXUPD��%L\RPHGLNDO�P�KHQGLVOHUL�WDUDIÕQGDQ�
GDKD� JHQLú� RODUDN� NXOODQÕOPDNWD� YH� LQVDQ� Y�FXGXQGDNL� VLVWHPOHULQ� PDWHPDWLNVHO� PRGHOOHUL�
NXUXODUDN� EX� VLVWHPOHULQ� GLQDPLN� GDYUDQÕúODUÕ� YH� oDOÕúPDODUÕ� L\L� ELU� úHNLOGH�
LQFHOHQHELOPHNWHGLU��0RGHOOHU��VLVWHP�SDUDPHWUHOHULQLQ�GLUHNW�RODUDN�|Oo�OHPHGL÷L�GXUXPODUGD�
VLVWHP�JLULú�YH�oÕNÕúODUÕ�|Oo�OHUHN�EXUDGDQ�SDUDPHWUH�NHVWLULPLQH�JLGLOPHVL�NRQXVXQGD�EDúDUÕOÕ�
RODUDN�NXOODQÕOPDNWDGÕU��%X�ED÷ODPGD�PRGHOOHPH��VLVWHP�PRGHOOHPHVL�YH�LúDUHW�PRGHOOHPHVL�
�SDUDPHWULN�PRGHOOHPH��RODUDN�LNL�EDúOÕN�DOWÕQGD�LQFHOHQHELOLU��



��
6LVWHP� PRGHOOHPHVL�� 6LVWHPL� WHPVLO� HGHFHN� RODQ� PRGHOL� NXUDELOPHN� LoLQ� |QFHOLNOH�� VLVWHP�
LoLQGHNL PHNDQLN��NLP\DVDO�YH�IL]LNVHO�ROD\ODUÕ�YH�EX�ROD\ODUD�LOLúNLQ�WHPHO�ED÷ÕQWÕODUÕ�ELOPHN�
JHUHNPHNWHGLU�� %X� ED÷ÕQWÕODUÕQ� PDWHPDWLNVHO� LIDGHOHUL� ROXúWXUXODUDN�� EXUDGDQ� VLVWHPLQ�
oDOÕúPDVÕQÕQ� YH� GLQDPL÷LQLQ� GDKD� L\L� DQDOL]� HGLOHFH÷L� RUWDPGDNL� PRGHOLQH� JHoLOLU�� 0RGHO�
NXUXOGXNWDQ�VRQUDNL�DúDPDGD�PRGHO�SDUDPHWUHOHUL�EHOLUOHQLU�YH�VLVWHP�YH�PRGHO�JLULúOHUL�D\QÕ�
ROGX÷X� DQGD� VLVWHP� YH� PRGHO� oÕNÕúODUÕQÕQ� GD� D\QÕ� ROPDVÕ� JHUHNWL÷LQH� GLNNDW� HGLOPHOLGLU��
3DUDPHWUHOHU� EHOLUOHQGLNWHQ� VRQUDNL� DGÕP� PRGHOLQ� WHVW� HGLOPHVLGLU�� 8\JXQ� WHVW� VRQXoODUÕ�
VRQXQGD�PRGHO�DUWÕN�NXOODQÕOPD\D�KD]ÕUGÕU��(OGH�EXOXQDQ�PDWHPDWLNVHO�PRGHO�D\QÕ�]DPDQGD�
ELOJLVD\DU�RUWDPÕQGD�YH�DQDORJ�RUWDPGD�VLP�OH�HGLOHELOLU��
3DUDPHWULN� PRGHOOHPH�� %X� PRGHOOHPH� oHúLGLQGH� VLVWHPLQ� IL]LNVHO� PRGHOL� RUWDGD� \RNWXU��
$QFDN VLVWHPL� WHPVLO� HGHQ� oÕNÕú� LúDUHWLQLQ�� EHOOL� ELU�PDWHPDWLNVHO� IRUPD� X\GXUXOPDVÕ� YH� EX�
IRUPD X\GXUXOPDVÕ�YH�EX�IRUPGDNL�SDUDPHWUHOHULQ�EHOLUOHQPHVL�V|]�NRQXVXGXU��=DPDQ�6HULOHUL�
$QDOL]L YH\D�'R÷UXVDO�gQJ|UPH��/LQHDU�3UHGLFWLRQ��RODUDN�GD�ELOLQHQ�EX�PRGHOOHPH�oHúLGLQLQ�
EHOOL� EDúOÕODUÕ� GXUD÷DQ� ROGX÷X� YDUVD\ÕODQ� LúDUHWOHUH� X\JXODQDQ� g]� ED÷ODQÕPOÕ� PRGHO�
�$XWRUHJUHVVLYH�PRGHO���<�U�\HQ�2UWDODPD� �0RYLQJ�$YHUDJH� ��PRGHOL�YH�EXQODUÕQ�NDUÕúÕPÕ�
RODQ g]�ED÷ODQÕPOÕ�<�U�\HQ�2UWDODPD�PRGHOLGLU��3DUDPHWULN�PRGHOOHPHGH�V�UHo��RUDQVDO�YH�
QHGHQVHO�RODUDN�PRGHOOHQLU��6�UHo�PRGHOOHQGLNWHQ�VRQUD�SDUDPHWUHOHUOH�WHPVLO�HGLOGL÷L�LoLQ��EX�
LúOHP��YHUL�VÕNÕúWÕUPD�YH�VÕQÕIODPD�DPDoODUÕQD�\|QHOLN�RODUDN�WÕS�HOHNWURQL÷LQGH�\D\JÕQ�RODUDN�
NXOODQÕOPDNWDGÕU��
������=DPDQ�'RPHQL�$QDOL]L�
%LU LúDUHWLQ�� LQFHOHQHELOHFHN� RODQ� YH� LúDUHWL� NDUDNWHUL]H� HGHQ� ELUoRN� ]DPDQ� GRPHQL� |Oo�P��
YH\D� SDUDPHWUHVL� YDUGÕU��%XQODUÕQ� HQ� |QHPOLVL� LúDUHWLQ� RUWDODPD� ������ YH� HIHNWLI� GH÷HUOHULGLU�
������ øúDUHW�UDVWJHOH�LVH�EX�SDUDPHWUHOHU�LúDUHWLQ�RUWDODPD�GH÷HUL�LOH�YDU\DQVÕ�������ROPDNWDGÕU��
%XQODU��[�Q��D\UÕN�]DPDQ�YH�[�W��V�UHNOL�]DPDQ� LúDUHWOHUL� LoLQ�DúD÷ÕGDNL�HúLWOLNWHNL�JLEL� LIDGH�
HGLOHELOLU���
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øúDUHW� RUWDODPDVÕQÕQ� NXOODQÕOGÕ÷Õ� RUWDN� DPDoODUGDQ� ELUL� GH� LúDUHWWHNL� LúDUHW�J�U�OW�� RUDQÕ�
L\LOHúWLUPHNWLU�� (0*� LúDUHWOHULQLQ� DQDOL]� HWPHN� YH� NDVODUÕQ� IL]\RORMLN� GXUXPODUÕQÕ� DQODPDN�
LoLQ�IUHNDQV�GRPHQLQGH�ROGX÷X�NDGDU�ROGX÷X�NDGDU�]DPDQ�GRPHQLQGH�GH�SHN�oRN�SDUDPHWUH�
NXOODQÕOPDNWDGÕU�� %X� SDUDPHWUHOHU� LoLQ� PXWODN� GH÷HU� RUWDODPD�� HIHNWLI� GH÷HU�� PXWODN� GH÷HU�
LQWHJUDO�VÕUDVÕ\OD��������������YH������¶GHNL�JLELGLU���
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(úLWOLNOHUL\OH�� V�UHNOL� ]DPDQ� LúDUHWOHUL� LoLQ� \D]ÕOPÕú� RODQ� LúDUHWLQ� PXWODN� GH÷HU� RUWDODPDVÕ��
HIHNWLI� GH÷HUL� YH� PXWODN� GH÷HU� LQWHJUDOL� |UQHN� RODUDN� YHULOHELOPHNWHGLU�� %X� SDUDPHWUHOHUH�
EDNÕODUDN� NDV� KDVWDOÕNODUÕQÕQ� LQFHOHQPHVL�� NDV� \RUJXQOXN� VHYL\HOHULQLQ� � EHOLUOHQPHVL� YH�
RWRPDWLN�NRO�EDFDN�SURWH]OHULQLQ�NRQWURO��JHUoHNOHúWLULOHELOPHNWHGLU���
����� )UHNDQV�'RPHQL�$QDOL]L�
6RQOX ELU�GHWHUPLQLVWLN�D\UÕ�]DPDQ�LúDUHWLQLQ��[�N���HQHUML�VSHNWUXP�\R÷XQOX÷X�LúDUHWLQ�D\UÕN�
]DPDQ� )RXULHU� G|Q�ú�P�Q�Q� JHQOL÷LQLQ� NDUHVLQH� HúLWWLU� ��� ZMH; ��� %X� WDQÕP� 3DUVHYDO�
WHRUHPLQLQ�ELU�VRQXFXGXU>��@��*HQLú�oDSOÕ�GXUD÷DQ�ELU�VWRNDVWLN�V�UHFLQ�D\UÕN�]DPDQ�6SHNWUDO��
*�o <R÷XQOX÷X� �36'��� LúDUHWLQ� RWRNRUHODV\RQ� IRQNVL\RQXQXQ� $\UÕN�=DPDQ� )RXULHU�
G|Q�ú�P� RODUDN�WDQÕPODQÕU���

� � ¦f
�f 

� 
N

MNP
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M
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%XUDGD��



��
H�M N�� LúDUHWLQ�N��KDUPRQL÷L�
UPP��N���LúDUHWLQ�RWRNRUHODV\RQ�IRQNVL\RQX�
�����¶GD� RWRNRUHODV\RQ� GL]LVL� V�UHFLQ� E�W�Q� KHVDSODPDODUÕQÕ� LoHUHQ� WDKPLQOHUL�
EXOXQGXUPDNWDGÕU�� $oÕNoDVÕ� SUDWLNWH� EX� YHULOHULQ� WRSODQPDVÕ� P�PN�Q� GH÷LOGLU�� %XQXQOD�
ELUOLNWH�� (UJRGLN� V�UHo� GXUXPXQGD� NHVWLULP� LúOHPLQL� R� DQD� DLW� RUWDODPD� LOH� \HU� GH÷LúWLULUVHN�
RWRNRUHODV\RQ�GL]LVL� WDKPLQ�HGLOHELOLU��6ÕQÕUOÕ� VD\ÕGD�|UQHN�ROPDVÕ�GXUXPXQGD�RWRNRUHODV\RQ�
GL]LVL�DúD÷ÕGDNL�úHNOL�DOÕU��

¦��

 

� N/

PP PNP/NU �

�

��������Ö
"

" ��N�/� �������

�����¶GD UPP�N�� LOH� ��Ö NUPP LOH� \HU� GH÷LúWLULUVHN� V�UHFLQ� J�o� VSHNWUXPXQX� KHVDSOD\DELOLUL]��
.HVWLULOPLú�RWRNRUHODV\RQ�GL]LVL�VLVWHPDWLN�KDWD\Õ��ELDV��D]DOWPDN�LoLQ�JHQHOOLNOH�SHQFHUHOHQLU��
%X VD\HGH��

������Ö ZZ MM
PP H0/H6  �������

������¶GH� EHOLUWLOHQ� NHVWLULFL� �HVWLPDWRU��� 3HULRGRJUDP� RODUDN� WDQÕPODQÕU�� 3HULRGRJUDP� *�o�
6SHNWUXPXQXQ�DVLPSWRWLN�\DQVÕ]�NHVWLULFLVLGLU��XQELDVHG�HVWLPDWRU����

��� (0*�LúDUHWOHULQLQ�X\JXODPD�DODQODUÕ��
.OLQLN�HOHNWURPL\RJUDIL��(0*��� LoHUL÷L�EDNÕPÕQGDQ�NDV��PRWRU�YH�GX\VDO�VLQLUOHU��UHIOHNV¶OHU�
YH PRWRU� VLVWHPLQL� GR÷UXGDQ� \D� GD� GROD\OÕ� RODUDN� NDSVDGÕ÷ÕQGDQ� |W�U��� LOJL� DODQÕ� GD� oHúLWOL�
X]PDQOÕN� GDOODUÕ� DUDVÕQGD� SD\ODúÕOPDNWDGÕU��gUQH÷LQ�(0*� VDGHFH�1|URORML¶QLQ� GH÷LO�� D\UÕFD�
1|URúLUXML�� )L]LN� 7HGDYL� YH� 5HKDELOLWDV\RQ�� 2UWRSHGL� YH� 7UDYPDWRORML�� 5|PDWRORML�� dRFXN�
1|URORMLVL�JLEL�X]PDQOÕN�GDOODUÕQÕQ�GD�LOJL�DODQÕQD�JLUPLúWLU��
<�]H\HO� (0*� VLQ\DOOHULQLQ� DQDOL]L�� NXYYHW� WDKPLQL� YH� NDV� \RUJXQOX÷XQXQ� EHOLUOHQPHVL�
oDOÕúPDODUÕQGD�VÕNOÕNOD�NXOODQÕOPDNWDGÕU��$\UÕFD�UHKDELOLWDV\RQ�WÕEEÕQGD��HUJRQRPLGH��IL]\RORML�
oDOÕúPDODUÕQGD�� NDV� YH� VLQLU� KDVWDOÕNODUÕQÕQ� WHúKLVLQGH� GH� (0*� VLQ\DOOHULQGHQ�
\DUDUODQÕOPDNWDGÕU��



��
��� (0*�øù$5(7ø1ø1�.$<,7�7(.1øöø�YH�02'(//(10(6ø��
(0* VLQ\DO� ND\GHWPH� LúOHPL� LON� ]DPDQODU�� |Oo�P� \DSÕODFDN� RODQ� NDVD� LQFH� L÷QHOHULQ�
VRNXOPDVÕ� YH� EX� L÷QHOHUH� ED÷OÕ� NDEORODUÕQ� VLQ\DOOHUL� LOHWPHVL\OH� \DSÕOPDNWD\GÕ�� (OHNWURG�
NXOODQÕODQ�\�]H\HO�|Oo�P�\|QWHPLQH�RUDQOD�GDKD�GR÷UX�YH�QHW�VRQXoODU�YHUPHVLQH�UD÷PHQ�EX�
\|QWHP�� |Oo�P� \DSÕODQ� LQVDQODUD� DFÕ� YHUPHNWH� YH� EX� |]HOOL÷L\OH� VLQ\DO� ND\ÕW� LúOHPOHULQL� ]RU�
GXUXPD VRNPDNWDGÕU�� %LRPHGLNDO� oDOÕúPDODU� �]HULQH� VRQ� \ÕOODUGD� \DSÕODQ� \R÷XQ� oDOÕúPDODU�
QHWLFHVLQGH�� HOHNWURGODUÕQ� NXOODQÕOGÕ÷Õ� \�]H\HO� (0*� VLQ\DO� |Oo�POHULQGH� HOGH� HGLOHQ�
VRQXoODUÕQ� GR÷UXOX÷X� QHUHGH\VH� L÷QH� NXOODQÕODQODUÕQ� NL� NDGDU� L\LOHúWLULOPLúWLU�� %X� E|O�PGH�
GHWD\OÕ� RODUDN� \�]H\HO� (0*� VLQ\DOOHULQLQ� VD÷OÕNOÕ� ELU� úHNLOGH� ND\GHWPH� \|QWHPOHULQGHQ�
EDKVHGLOFHNWLU��
(0* VLQ\DOL� ND\GHGLOLUNHQ�� VLQ\DOLQ� GR÷UXOX÷XQX� HWNLOH\HQ� HQ� |QHPOL� XQVXUODUGDQ� ELUL��
VLQ\DO�J�U�OW�� �QRLVH��� \DQL� (0*� VLQ\DOLQGHNL� HQHUMLQLQ�� J�U�OW�Q�Q� HQHUMLVLQH� RUDQÕGÕU��
*HQHOGH�J�U�OW���(0*�VLQ\DOLQGHNL� LVWHQPH\HQ�HOHNWULNVHO�VLQ\DO�RODUDN� WDQÕPODQÕU��*�U�OW��
IDUNOÕ�ND\QDNODUGDQ�ROXúDELOLU��gUQH÷LQ�KHU�HOHNWURQLN�FLKD]�HOHNWULNVHO�ELU�J�U�OW��ROXúWXUXU��
%X J�U�OW�Q�Q� IUHNDQVÕ� VÕIÕUGDQ� ELUNDo� ELQ� +]¶H� NDGDU� GH÷LúHELOLU�� %X� J�U�OW�� WDPDPÕ\OD�
HQJHOOHQHPH]�� $QFDN� \�NVHN� NDOLWHGH� FLKD]ODU�� ]HNL� GHYUH� YH� LOHUL� WDVDUÕP� WHNQLNOHUL�
NXOODQÕODUDN�J�U�OW��NLUOLOL÷L�VHYL\HVL�G�ú�U�OHELOLU��(OHNWULN�J�o�KDWODUÕ�� ODPEDODU�� WHOHYL]\RQ�
YE� FLKD]ODUÕQ� KHUELUL� HOHNWURPDQ\HWLN� UDG\DV\RQ� ��� ND\QDNODUÕGÕU�� $\UÕFD� HOHNWURG�GHUL�
DUDVÕQGDNL� \�]H\� YH� HOHNWURGODUÕ� \�NVHOWLFL\H� XODúWÕUDQ� NDEORODUÕQ� KHSVL� HOHNWULNVHO� J�U�OW��
ROXúWXUDELOLUOHU�� *�U�OW�\��� JHUoHN� VLQ\DOGHQ� D\UÕúWÕUPDN� LoLQ� NXOODQÕODELOHFHN� ILOWUHOHPH�
\|QWHPOHUL��VLQ\DOLQ�NDUDNWHULVWL÷LQLQ�WDP�RODUDN�EHOLUOHQPHVLQL�|QOH\LFL�RODELOLU��'ROD\ÕVÕ\OD��
(0* VLQ\DOLQLQ�ND\GHGLOPHVL�HVQDVÕQGD�� VLQ\DOLQ�GDYUDQÕúÕQÕ�ER]DELOHFHN�KHU� W�UO��JHUHNVL]�
ILOWUHOHPH�YH�VLQ\DO�G�]HOWPH�LúOHPOHULQGHQ�NDoÕQÕOPDVÕ�JHUHNPHNWHGLU��<DNODúÕN�RODUDN������
P9 DUDVÕQGD�GH÷LúHQ�(0*�VLQ\DO�JHQOL÷L��UDVWJHOH��VWRFKDVWLF��ELU�GD÷ÕOÕP�J|VWHULU��6LQ\DOLQ�
NXOODQÕODELOLU� HQHUML� DUDOÕ÷Õ�� ������ +]� IUHNDQV� GH÷HUOHUL� DUDVÕQGDGÕU�� .XOODQÕODELOLU� HQHUMLGHQ�
NDVWHGLOHQ��JHQOL÷L�HOHNWULNVHO�J�U�OW��VHYL\HVLQLQ�\XNDUÕVÕQGD�EXOXQDQ�VLQ\DOOHUGLU��������+]�
DUDVÕ�LVH�VLQ\DO�JHQOL÷LQLQ�HQ�E�\�N�ROGX÷X�IUHNDQV�GH÷HUOHULGLU��ùHNLO����¶GH��ELU�(0*�VLQ\DOL�
YH IUHNDQV�VSHNWXUXPXQXQ�|UQH÷L�J|U�OPHNWHGLU��
�



��

ùHNLO������(0*�VLQ\DOLQLQ�IUHNDQV�VSHNWXUXPX�
(0* |Oo�POHULQGH�NXOODQÕODQ�HOHNWURGODUÕQ��VLQ\DOLQ�|]HOOLNOHULQL�HWNLOHPH�NRQXVXQGD�|QHPOL�
UROOHUL� YDUGÕU�� (0*� VLQ\DOL� ND\GHGLOLUNHQ�� |Oo�P� \DSÕODQ� NDVD� \DNÕQ� NDVODUGDNL� HOHNWULN�
DNWLYDV\RQX��JHUoHN�VLQ\DOH�NDUÕúDELOLU�YH�EXQGDQ�|W�U��VLQ\DOLQ�|]HOOL÷LQL�ER]DELOLU��<DQVHV�
RODUDN�DGODQGÕUÕODQ�EX�GXUXPXQ�RUWD\D�oÕNPDVÕQGD��E�\�N�\�]H\H�VDKLS�HOHNWURGODUÕQ�GD�HWNLVL�
YDUGÕU�� 'ROD\ÕVÕ\OD� HOHNWURG� \�]H\LQLQ� RODELOGL÷LQFH� N�o�N� WXWXOPDVÕ�� VD÷OÕNOÕ� (0*� VLQ\DO�
|Oo�P��LoLQ�X\JXODQDQ�\|QWHPOHUGHQ�ELULGLU��
6LQ\DOLQ� GR÷UX� ND\GHGLOPHVL� LoLQ� GLNNDW� HGLOPHVL� JHUHNHQ� KXVXVODUGDQ� ELU� WDQHVL� GH�� NDV�
\�]H\OHULQH� \HUOHúWLULOHQ� HOHNWURGODUÕQ�� NDV� \�]H\LQH� WHPDV� \HUOHULQLQ� GR÷UX� EHOLUOHQPHVLGLU��
(OHNWURGODUÕQ��NDVWD�ROXúDQ�HOHNWULNVHO�DNWLYDV\RQX�WDP�RODUDN�DOJÕOD\DELOPHVL�LoLQ��NDVÕQ�WDP�
RUWD QRNWDODUÕQD�\HUOHúWLULOPHOHUL�JHUHNLU��ùHNLO����¶GH��D\QÕ�NDVWD��IDUNOÕ�E|OJHOHUH�\HUOHúWLULOHQ�
HOHNWURGODUGDQ� DOÕQDQ� VLQ\DOOHULQ� GH÷LúLN� JHQOLNOHUGH� ROGX÷X� J|]OHPOHQHELOLU�� ùHNLOGH�
J|U�OHFH÷L� �]HUH�� NDVÕQ� PHUNH]L� GÕúÕQD� \HUOHúWLULOHQ� E|OJHOHUGHNL� HOHNWURGODUGDQ� ND\GHGLOHQ�
(0* VLQ\DOOHULQLQ� JHQOLNOHUL�� PHUNH]H� \HUOHúWLULOHQLQNLQH� RUDQOD� GDKD� N�o�NW�U�� $\QÕ� HWNL��
IUHNDQV�GD÷ÕOÕPODUÕQGD�GD��VSHNWUXP��J|U�OPHNWHGLU���



��

ùHNLO������)DUNOÕ�E|OJHGHNL�HOHNWURGODUÕQ�VLQ\DO��]HULQH�HWNLVL��
%X� WH]� oDOÕúPDVÕ� NDSVDPÕQGD� HOHNWURGODU�� \XNDUÕGD� DQODWÕODQ� VHEHSOHU� GROD\ÕVÕ\OD� NDVODUÕQ�
PHUNH]OHULQH�\HUOHúWLULOPLúWLU��.XOODQÕODQ�\�]H\HO�HOHNWURWODU�ùHNLO����¶WHNL�JLELGLU���

ùHNLO�����8\JXODPDGD�NXOODQÕODQ�\�]H\HO�HOHNWURWODU��
$\UÕFD��(0*�VLQ\DOOHULQL�HOHNWULNVHO�J�U�OW�GHQ�D\ÕUW�HWPHN�LoLQ��+]�LOH�����+]�EDQG�JHoLUHQ�



��
ILOWUHOHU�NXOODQÕOPÕúWÕU��%LU�VRQUDNL�E|O�PGH�X\JXODPDGD�NXOODQÕODQ�NDVODUÕQ�J|UHYOHUL�YH�ND\ÕW�
DOPD�úHNOLQGHQ�EDKVHGLOHFHNWLU����

���� %LFHSV�NDVÕ�J|UHYOHUL�YH�(0*�LúDUHWLQLQ�ND\ÕW�WHNQLNOHUL�
%LFHSV NDVÕ�NRO�YH�EDFDNODUGD�EXOXQDQ�X]XQ�ELU�NDVWÕU��%LFHSV�NDVÕQÕQ�HQ�|QHPOL�J|UHYL�GLUVHN�
NÕVPÕQÕ E�N�OPHVL�YH�NROXQ�GLUVHNOH�DUDVÕQGDNL�E|OJHVLQLQ�KDUHNHW�HWWLULOPHVLGLU��ùHNLO����¶WH�
%LFHSV NDVÕQÕQ�\HUL�J|VWHULOPLúWLU��

�

ùHNLO�����%LFHSV�NDVÕ��8SSHU�([WUHPLW\�0XVFOH�$WODV�0LFKDHO�/��5LFKDUGVRQ��0�'����
9HUL WRSODQPDVÕQGD�%LFHSV�NDVÕQD�X\JXODQD�HOHNWURW�\HUOHúLPL�ùHNLO����¶WHNL�JLELGLU��%XUDGD�
NÕUPÕ]Õ� NDEOR\OD� |Oo�P� G�]HQH÷LQH� ED÷ODQDQ� HOHNWURW� UHIHUDQV� HOHNWURWXGXU�� 6L\DK� NDEOR� LOH�
|Oo�P G�]HQH÷LQH�ED÷ODQPÕú�RODQ�HOHNWURW�LVH�LúDUHW�|Oo�P�Q�Q�\DSÕOGÕ÷Õ�DNWLI�HOHNWURWWXU��



��

ùHNLO�����%LFHSV�NDVÕ�LoLQ�HOHNWURW�\HUOHúLPL�
%X NDVWD� |Oo�P� LoLQ� NRO� GLUVHNWHQ� ��q¶OLN� ELU� DoÕ\OD� E�N�OHUHN� �� NJ�� D÷ÕUOÕ÷ÕQGD� ELU� \�NOH�
NDVÕOPDVÕ�VD÷ODQPÕú�YH�(0*�LúDUHWOHUL�\�]H\HO�HOHNWURWODU�LOH�DOÕQPÕúWÕU��gOo�P�WHNQL÷L�úHNLO�
���¶GD J|VWHULOPLúWLU��

ùHNLO�����%LFHSV�NDVÕ�LoLQ�(0*�|Oo�P�G�]HQH÷L�



��
%X�|Oo�POHU�VRQXFXQGD�ùHNLO����¶GHNL�%LFHSV�NDVÕQD�DLW�(0*�LúDUHWL�HOGH�HGLOPLúWLU��
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ùHNLO�����gOo�P�DúDPDODUÕQÕQ�VRQXFXQGD�HOGH�HGLOHQ�%LFHSV�NDVÕQD�DLW�(0*�LúDUHWL�
���� )URQWDOLV�NDVÕ�J|UHYOHUL�YH�(0*�LúDUHWLQLQ�ND\ÕW�WHNQLNOHUL�
)URQWDOLV� NDVÕ� NDú� �VW�QGH� EXOXQDQ� ELU� NDV� oHúLGLGLU�� )URQWDOLV� NDVÕQÕQ� J|UHYOHUL� LVH� J|]�Q�
NDVÕOPDVÕQÕ� YH� NDú� KDUHNHWOHULQL� RUJDQL]H� HWPHNWHGLU�� ùHNLO� ���¶GH� )URQWDOLV� NDVÕQÕQ� \HUL�
J|VWHULOPLúWLU���

ùHNLO����¶GH�)URQWDOLV�NDVÕ�



��
9HUL� WRSODQPDVÕQGD� )URQWDOLV� NDVÕQD� X\JXODQD� HOHNWURW� \HUOHúLPL� ùHNLO� ���¶GDNL� JLELGLU��
%XUDGD� NÕUPÕ]Õ� NDEOR\OD� |Oo�P� G�]HQH÷LQH� ED÷ODQDQ� HOHNWURW� UHIHUDQV� HOHNWURWXGXU�� 6L\DK�
NDEOR� LOH� |Oo�P� G�]HQH÷LQH� ED÷ODQPÕú� RODQ� HOHNWURW� LVH� LúDUHW� |Oo�P�Q�Q� \DSÕOGÕ÷Õ� DNWLI�
HOHNWURWWXU��

ùHNLO�����)URQWDOLV�NDVÕ�LoLQ�HOHNWURW�\HUOHúLPL���
%X NDVWD�|Oo�P� LoLQ�NDúÕQ����VQ�ER\XQFD�NDOGÕUÕOPDVÕ� VD÷ODQPÕú�YH�(0*�LúDUHWOHUL� \�]H\HO�
HOHNWURWODU�LOH�DOÕQPÕúWÕU��gOo�P�WHNQL÷L�úHNLO�����¶GD�J|VWHULOPLúWLU��

ùHNLO������)URQWDOLV�NDVÕ�LoLQ�(0*�|Oo�P�G�]HQH÷L�



��
%X�|Oo�POHU�VRQXFXQGD�ùHNLO�����¶GHNL�)URQWDOLV�NDVÕQD�DLW�(0*�LúDUHWL�HOGH�HGLOPLúWLU��
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ùHNLO������gOo�P�DúDPDODUÕQÕQ�VRQXFXQGD�HOGH�HGLOHQ�)URQWDOLV�NDVÕQD�DLW�(0*�LúDUHWL�
���� $EGXNWRU�3ROOLVLV�%UHYLV�NDVÕ�J|UHYOHUL�YH�(0*�LúDUHWLQLQ�ND\ÕW�WHNQLNOHUL�
$EGXNWRU� 3ROOLVLV� %UHYLV� �$3%�� NDVÕ� EDúSDUPD÷ÕQ� �VW�QGH� EXOXQDQ� ELU� NDV� oHúLGLGLU�� ùHNLO�
����¶GH�$3%�NDVÕQÕQ�\HUL�J|VWHULOPLúWLU���

ùHNLO������$3%�NDVÕQÕQ�\HUL�8SSHU�([WUHPLW\�0XVFOH�$WODV�0LFKDHO�/��5LFKDUGVRQ��0�'����



��
$3%�NDVÕQÕQ�J|UHYL�SDUPDN�KDUHNHWOHULQL�RUJDQL]H�HWPHNWLU��%X�NDVWD�|Oo�P�LoLQ�EDúSDUPD÷ÕQ�
XFX� VHUoH� SDUPD÷ÕQ� XFX� LOH� ELUOHúWLULOPLúWLU��%X� VD\HGH� NDVÕQ� NDVÕOPDVÕ� VD÷ODQPÕúWÕU��gOo�P�
LoLQ HOHNWURW� \HUOHúLPL� úHNLO� ����¶GHNL� JLELGLU�� 6L\DK� NDEOR� LOH� |Oo�P� G�]HQH÷LQH� ED÷ODQPÕú�
RODQ HOHNWURW�LVH�LúDUHW�|Oo�P�Q�Q�\DSÕOGÕ÷Õ�DNWLI�HOHNWURWWXU��

ùHNLO������$3%�NDVÕ�LoLQ�HOHNWURW�\HUOHúLPL�YH�|Oo�P�G�]HQH÷L���
�� VQ� ER\XQFD� SDUPDNODUÕQ� ELUELULQL� WXWPDVÕ� VD÷ODQPÕú� YH� (0*� LúDUHWOHUL� \LQH� \�]H\�
HOHNWURWODUÕ�LOH�DOÕQPÕúWÕU��%X�|Oo�POHU�VRQXFXQGD�ùHNLO�����¶GHNL�$3%�NDVÕQD�DLW�(0*�LúDUHWL�
HOGH HGLOPLúWLU��
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ùHNLO������gOo�P�DúDPDODUÕQÕQ�VRQXFXQGD�HOGH�HGLOHQ�)URQWDOLV�NDVÕQD�DLW�(0*�LúDUHWL�



��
���� (0*�øúDUHWOHULQLQ�3DUDPHWULN�0RGHOOHQPHVL�
(÷HU�ELU�V�UHFLQ� LVWDWLVWLNVHO�|]HOOLNOHUL�]DPDQ� LOH�GH÷LúL\RU� LVH�EX� W�U�ELU�V�UHo� LoLQ�GXUD÷DQ�
ROPD\DQ� V�UHo�GHQHELOLU��(0*� LúDUHWOHULQLQ�GH� LVWDWLVWLNVHO� |]HOOLNOHUL�]DPDQOD�GH÷LúWL÷L� LoLQ�
GXUD÷DQ�GH÷LOGLU��%X�\�]GHQ�V�UHFLQ�VSHNWUXP�DQDOL]LQL�NHVWLULFLOHU�LOH�\DSPDN�X\JXQ�GH÷LOGLU��
g]HOOLNOH�� JHoPLú� VSHNWUXP� DQDOL]� WHNQLNOHUL� KHU� KDQJL� ELU� ]DPDQ� X\DUODPDVÕ� \DSPDGDQ�
IUHNDQV ELOJLVL� YHULU�� gUQH÷LQ�� \�]H\HO� (0*� LúDUHWOHULQLQ� NDV� NDVÕOPDODUÕ� VRQXFX�
NDUDNWHULVWLNOHUL� GH÷LúLU�� (÷HU� EX� LúDUHW� \RUXFX� YH� X]XQ� ELU� V�UH� DOÕQÕ\RUVD� YH� E�W�Q� DOÕQDQ�
YHULOHUGHQ�WHN�ELU�VSHNWUXP�DQDOL]L�\DSÕOÕ\RUVD��NDVÕOPD�DQÕQGDNL�GH÷LúLNOLNOHU�KDNNÕQGD�KLoELU�
ELOJL�HOGH�HGLOHPH]��6DGHFH�IUHNDQV�LoHULNOHUL�LOH�LOJLOL�RUWDODPD�GH÷HUOHU�HOGH�HGLOHELOLU��%�W�Q�
]DPDQ YH�IUHNDQV�LoHULNOHULQL�HOGH�HGHELOPHN�LoLQ�\DSÕODELOHFHN�HQ�EDVLW�X\JXODPD��LúDUHWOHUL�
SDUoDODUD��HSRFK��E|OPHNWLU��+HU�ELU�DGÕPGD�LúDUHW�JHQLú�oDSOÕ�GXUD÷DQ��ZLGH�VHQVH�VWDWLRQDU\��
RODUDN�NDEXO�HGLOHELOLU��%X�\|QWHP�NÕVD�V�UHOL�)RXULHU�G|Q�ú�P�Q�Q�WHPHOLQL�ROXúWXUPDNWDGÕU��
g] %D÷ODQÕPOÕ� �$XWR�UHJUHVVLYH�� PHWRWODU� LoLQ� LVH� YHUL\L� SHQFHUHOH\HUHN� LúDUHW�
GXUD÷DQODúWÕUÕOÕU��
%X E|O�P�Q� DOWÕQGD� |]� ED÷ODQÕPOÕ� PRGHOOHULQ� ROXúWXUXODELOPHVL� LoLQ� JHUHNOL� RODQ� WHPHO�
NDYUDPODU�DoÕNODQDFDNWÕU�����������
������ 'XUD÷DQ�6�UHoOHU�YH�0RGHOOHU�
6WRNDVWLN� V�UHo� YH\D� UDVJHOH� V�UHo� WHULPOHUL�� RODVÕOÕN� NXUDOODUÕQD� ED÷OÕ� RODQ� LVWDWLVWLNVHO�
ROD\ODUÕQ�]DPDQ�GH÷LúLPLQLQ�WDQÕPODQPDVÕ�LoLQ�NXOODQÕOÕU��=DPDQ�GH÷LúLPLQGHQ�NDVÕW�VWRNDVWLN�
V�UHFLQ EHOLUOL� ELU� J|]OHP� DUDOÕ÷ÕQGD� GH÷LúHQ� ]DPDQÕQ� ELU� IRQNVL\RQX� ROGX÷XGXU�� 2OD\ÕQ�
LVWDWLVWLNVHO�GR÷DVÕ�GHUNHQ�]DPDQ�LoLQGHNL�GH÷LúLPL�WDP�PDQDVÕ�LOH�WDULI�HGLOHPHPHVL�DQODPÕQD�
JHOPHNWHGLU��6WRNDVWLN�V�UHo�|UQHNOHUL�NRQXúPD�LúDUHWOHUL��WHOHYL]\RQ�LúDUHWOHUL��UDGDU�LúDUHWOHUL��
VD\ÕVDO�ELOJLVD\DU�YHULOHUL��LOHWLúLP�NDQDO�oÕNÕúODUÕ��VLVPLN�YHULOHU�YH�J�U�OW��J|VWHULOHELOLU��
øOJLOHQLOHQ�VWRNDVWLN�V�UHoOHUGHQ�ELUL��DQOÕN�]DPDQ�LoHULVLQGH�D\UÕN�YH�G�]HQOL�RODUDN�EHOLUWLOHQ�
V�UHoOHUGLU� �%R[�YH� -HQNLQV�������3ULHVWO\�� �������%LOJLVD\DU�YHULOHUL� YH� UDGDU� LúDUHWOHUL� JLEL�
X\JXODPD� DODQODUÕQGD� \XNDUÕGDNL� JLEL� VÕQÕUODPDODU� J|U�OPHNWHGLU�� %XQD� LODYHWHQ� 6WRNDVWLN�
V�UHoOHU ]DPDQÕQ�JHUoHN�GH÷HUOHUL� LoLQGH� WDQÕPODQDELOLU��%X� WDQÕPODPD\Õ� \DSDUNHQ�]DPDQGD�
G�]HQOL� |UQHNOHPH� \DSÕOPDOÕ� YH� |UQHNOHPH� RUDQÕQÕQ� HQ� \�NVHN� IUHNDQV� HOHPDQÕQÕQ� �� NDWÕ�
VHoLOPLú�ROPDVÕ�JHUHNPHNWHGLU��+D\NLQ���������
6WRNDVWLN�V�UHoOHU�VDGHFH�]DPDQÕQ�WHNLO�ELU�IRQNVL\RQX�GH÷LOGLU��D\QÕ�]DPDQGD�WHRULGH�V�UHFLQ�
VRQVX]� VD\ÕGD� JHUoHNOHúPHVLGLU�� $\UÕN�=DPDQ� 6WRNDVWLN� 6�UHoOHULQ� ELU� |]HO� JHUoHNOHPHVL�



��
$\UÕN�=DPDQ�VHULOHUL�YH\D�EDVLWoH�]DPDQ�VHULOHUL�RODUDN�LVLPOHQGLULOLU��1RWDV\RQXQ�X\JXQOX÷X�
LoLQ |UQHNOHPH�SHUL\RGXQD�X\JXQ�RODUDN�]DPDQ�QRUPDOL]H�HGLOPLúWLU��gUQH÷LQ��X�Q���X�Q±����
« ��X�Q�0��GL]LVL�X�Q�¶QLQ�³Q´�DQÕQGDNL�úLPGLNL�GH÷HUL�YH�³Q±�´��«���³Q�0´�DQODUÕQGDNL�0�
DGHW�JHoPLú�GH÷HULQLQ�ROXúWXUGX÷X�ELU�]DPDQ�VHULVLGLU���
%LU ]DPDQ� |WHOHPHVL� VRQXFX� V�UHFLQ� LVWDWLVWLNVHO� |]HOOLNOHUL� GH÷LúPH]� LVH� V�UHFLQ� ³NDWÕ� ELU�
ELoLPGH GXUD÷DQ´�WDQÕPODPDVÕ�\DSÕODELOLU��

������ $\UÕN�±�=DPDQ�6WRNDVWLN�6�UHoOHULQ�.ÕVPL�.DUDNWHUL]DV\RQX���
3UDWLNWH�� VWRNDVWLN� V�UHo� �]HULQGH� \DSÕODQ� DUGÕúÕN� LQFHOHPHOHUH� DLW� ELUOHúLN� RODVÕOÕN� \R÷XQOXN�
IRQNVL\RQODUÕQÕQ�EHOLUOHQPHVL�P�PN�Q�GH÷LOGLU��%X�ED÷ODPGD�� V�UHFLQ����YH����KDUHNHWOHULQL�
EHOLUWHQ�NÕVPL�ELU�NDUDNWHUL]DV\RQ�\DSÕOPDOÕGÕU��
X�Q�� X�Q±����«���X�Q�0��LOH�J|VWHULOHQ�ELU�D\UÕN�±�]DPDQ�VWRNDVWLN�V�UHo�HOH�DODOÕP��V�UHFLQ�
RUWDODPD GH÷HULQL���PHDQ�±�YDOXH���úX�úHNLOGH�WDQÕPOD\DELOLUL]��
��Q�� �(>X�Q�@�� ����������
%XUDGD�( LVWDWLNVHO� WDKPLQ��H[SHFWDWLRQ��RSHUDW|U�G�U��6�UHFLQ�RWR�NRUHODV\RQ�IRQNVL\RQXQX�
úX úHNLOGH�WDQÕPOD\DELOLUL]��
U�Q�Q�N�� �(>X�Q�X�Q�N�@��N� �����������«��� ����������
³´� NRPSOHNV� NRQMXJH\L� J|VWHUPHNWHGLU�� 2WR� NRYDU\DQV� IRQNVL\RQXQX� úX� úHNLOGH�
WDQÕPOD\DELOLUL]��
F�Q�Q�N�� �(>�X�Q������Q����X�Q�N������Q�N���@��N� �����������«��� ����������
����� YH� ������ GHQNOHPOHULQGHQ�� V�UHFLQ� RUWDODPD� GH÷HU�� RWR� NRUHODV\RQ�� RWR� NRYDU\DQV�
IRQNVL\RQODUÕQÕQ�LOLúNLVL�'HQNOHP����¶GHNL�JLELGLU���
F�Q�Q�N�� �U�Q�Q�N�������Q���Q�N��� ����������
.ÕVPL�NDUDNWHUL]DV\RQ�LoLQ�ELUoRN�Q�YH�N�GH÷HUOHUL�LoLQ�RUWDODPD�GH÷HU��RWR�NRUHODV\RQ�YH�RWR�
NRYDU\DQV�IRQNVL\RQODUÕQÕQ�EHOLUOHQPHVL�JHUHNLU��
%X WLS�ELU�NÕVPL�NDUDNWHUL]DV\RQXQ�LNL�|QHPOL�DYDQWDMÕ�EXOXQPDNWDGÕU��



��
��� 3UDWLN�|OoPH�VD÷ODU��
�� 6WRNDVWLN�V�UHoOHU��]HULQGHNL�OLQHHU�LúOHPOHU�LoLQ�oRN�X\JXQGXU��
.DWÕ�ELU�ELoLPGH�GXUD÷DQ�RODQ�VWRNDVWLN�V�UHoOHU�LoLQ����������������YH�������GHQNOHPOHUL�GDKD�
EDVLW�ELU�úHNLOGH�NDEXO�HGLOHELOLU��������GHQNOHPL�LoLQ��
� �Q�� �����E�W�Q�Q¶OHU�LoLQ� ����������
2WR NRUHODV\RQ� YH� RWR� NRYDU\DQV� IRQNVL\RQODUÕQÕQ� LVH� Q� YH� Q�N� LQFHOHPH� ]DPDQODUÕQÕQ�
DUDVÕQGDNL�IDUND��NL�EXGD�N¶GÕU��ED÷ÕPOÕ�ROGX÷X�EXOXQPXúWXU��
U�Q�Q�N�� �U�N�� ����������
YH
F�Q�Q�N�� �F�N�� ����������
N � ROGX÷XQGD�U����GH÷HUL�X�Q�¶QLQ�RUWDODPD�NDUHVHO�GH÷HULQH�HúLW�ROPDNWDGÕU��
U���  �(>_X�Q�_�@ ������
YH F���¶GD�X�Q�¶QLQ�YDU\DQVÕQD�HúLW�ROPDNWDGÕU���
F���  � � ������
�������������YH�������D\UÕN�±�]DPDQ�VWRNDVWLN�V�UHFLQ�NDWÕ�ELU�ELoLPGH�GXUD÷DQ�ROGX÷XQX�JDUDQWL�
HWPHN�LoLQ�\HWHUOL�GH÷LOGLU��%X�|]HOOLNOHUL�EDUÕQGÕUDQ�IDNDW�NDWÕ�ELU�ELoLPGH�GXUD÷DQ�ROPD\DQ�
VWRNDVWLN� V�UHoOHU� LoLQ� JHQLú� oDSWD� GX\DUOÕ� �ZLGH� �� VHQVH�� YH\D� ��� GHUHFHGHQ� GXUD÷DQ�
WDQÕPODPDODUÕ�\DSÕODELOLU��.DWÕ�ELU�ELoLPGH�GXUD÷DQ�RODQ�ELU�V�UHFLQ�JHQLú�oDSOÕ�GXUD÷DQ�RODUDN�
QLWHOHQGLULOHELOPHVL�LoLQ�JHUHN�úDUW�LVH��'RRE���������
(>_X�Q�_�@ �����E�W�Q�Q�¶�OHU�LoLQ�

������ .RUHODV\RQ�0DWULVL��
0 [� �¶OLN� J|]OHP� YHNW|U�� X�Q��� X�Q��� X�Q±����«� �� X�Q�0���� ]DPDQ� VHULVLQLQ� HOHPDQODUÕQÕ�
WHPVLO�HWVLQ���
X7�Q�� �>X�Q���X�Q±����«���X�Q�0���@� ���������



��
%XUDGD�7 WUDQVSR]H\L� J|VWHUPHNWHGLU�� 'XUD÷DQ� D\UÕN� ±� ]DPDQ� VWRNDVWLN� V�UHFLQ� NRUHODV\RQ�
PDWULVL� ]DPDQ� VHULVLQLQ� J|]OHP� YHNW|U�� X�Q�¶QLQ� �U�QOHUL� YH� NHQGLVLQLQ� WDKPLQL� RODUDN�
J|VWHULOPHNWHGLU��5�0 [�0�¶OLN�YH�EX�\ROOD�ROXúWXUXODQ�NRUHODV\RQ�PDWULVL�ROVXQ��%|\OHFH��
5  ( >X�Q�X+�Q��@� ���������
+ � EXUDGD�+HUPLWLDQ�7UDQVSR]HVLGLU���������YH��������GHQNOHPOHULQL�ELUELULQGHQ�oÕNDUWDUDN�YH�
JHQLú oDSOÕ� GXUD÷DQOÕN� LONHVLQL� NXOODQDUDN� NRUHODV\RQ� PDWULVL� 5¶QLQ� DoÕOPÕú� ELoLPLQL�
DoÕNOD\DELOLUL]��
�
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5 ������

.|úHJHQGH� EXOXQDQ� U���� GH÷HUOHUL� KHU� ]DPDQ� LoLQ� JHUoHN� GH÷HUOLGLU� YH� GL÷HU� HOHPDQODU�
NRPSOHNV�GH÷HUOHU�RODELOLUOHU��
.RUHODV\RQ�0DWULVLQLQ�g]HOOLNOHUL���
.RUHODV\RQ� PDWULVL� 5� LVWDWLVWLNVHO� DQDOL]GH� DQDKWDU� ELU� URO� �VWOHQPHNWHGLU�� %X� \�]GHQ�
NRUHODV\RQ� PDWULVLQLQ� |]HOOLNOHULQL� L\L� ELU� úHNLOGH� DQODPDN� JHUHNPHNWHGLU�� .ÕVDFDVÕ�� �������
GHQNOHPLQL� NXOODQDUDN� GXUD÷DQ� D\UÕN� ]DPDQOÕ� VWRNDVWLN� V�UHFLQ� NRUHODV\RQ� PDWULVLQH� DLW�
DúD÷ÕGDNL�|]HOOLNOHU�EHOLUWLOPLúWLU��
g]HOOLN� ��� 'XUD÷DQ� D\UÕN� ]DPDQOÕ� VWRNDVWLN� V�UHFLQ� NRUHODV\RQ� PDWULVL� +HUPLWLDQGÕU��
.RPSOHNV�GH÷HUOL�ELU�PDWULV�H÷HU�NRQMXJH�WUDQVSRVXQD�HúLW�LVH�EX�PDWULV�KHUPLWLDQGÕU���
5+ 5� ���������
.RUHODV\RQ�PDWULVL�5¶QLQ�+HUPLWLDQ�ROGX÷XQX�EHOLUOHPHN�LoLQ�ELU�GL÷HU�\RO�LVH�VWRNDVWLN�V�UHo�
RWR�NRUHODV\RQ�IRQNVL\RQX�U�N�¶QÕQ�DúD÷ÕGDNL�úHNLOGH�\D]ÕOPDVÕ�LOH�HOGH�HGLOLU��
U��N� U�N�� � �������



��
*HQLú�oDSOÕ�VWRNDVWLN�V�UHFH�DLW�NRUHODV\RQ�PDWULVL�5¶\L� WDQÕPOD\DELOPHN� LoLQ��N ����«�0���
GH÷HUOHUL�LoLQ�ROXúDQ�RWR�NRUHODV\RQ�IRQNVL\RQX�U�N��³0´�GH÷HUOHULQH�LKWL\Do�GX\XOPDNWDGÕU��
�
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%XUDGDQ�� \XNDUÕGD� NL� J|VWHULPL� JHQLú�oDSOÕ� GXUD÷DQ� D\UÕN� ]DPDQ� VWRNDVWLN� V�UHFH� DLW�
NRUHODV\RQ� PDWULVLQLQ� JHQLúOHWLOPLú� KDOLQLQ� \D]ÕOPDVÕ� LoLQ� NXOODQÕODFDNWÕU�� *HUoHN� ±� GH÷HUOL�
YHULOHU�LoLQ�KHU�N�LoLQ�U�N��UHHOGLU�YH�NRUHODV\RQ�PDWULVL�5 VLPHWULNWLU��
g]HOOLN ���'XUD÷DQ�D\UÕN�]DPDQ�VWRNDVWLN�V�UHFLQ�NRUHODV\RQ�PDWULVL�7RHSOLW]¶GLU�
(÷HU�NDUHVHO�PDWULVLQ�DQD�N|úHJHQLQGHNL�HOHPDQODU�ELUELULQH�HúLW�YH�DQD�N|úHJHQH�SDUDOHO�RODQ�
GL÷HU HOHPDQODU�ELUELULQH�HúLW�LVH�EX�PDWULV�7RHSOLW]¶GLU��������µ��NXOODQDUDN�DQD�N|úHJHQGHNL�
HOHPDQODUÕQ� ELUELULQH� HúLW� ROGX÷X� YH� DQD� N|úHJHQH� SDUDOHO� RODQ� HOHPDQODUÕQ� ELUELULQH� HúLW�
ROGX÷X�J|]OHPOHUL�\DSÕODELOLU��%X�VD\HGH�NRUHODV\RQ�PDWULVL�5¶QLQ�7RHSOLW]�ROGX÷X�DúLNDUGÕU��
*|]OHP YHNW|U��X�Q��WDUDIÕQGDQ�J|VWHULOHQ�D\UÕN�]DPDQ�VWRNDVWLN�V�UHFLQLQ�JHQLú�oDSOÕ�GXUD÷DQ�
ROGX÷X�NDEXO�Q�Q�GLUHN�ELU�VRQXFX�5�PDWULVLQLQ�7RHSOLW]�ROGX÷XGXU���
g]HOOLN ���1HJDWLI� ROPD\DQ� EHOLUOLOLN� +HUKDQJL� ELU� NRPSOHNV� GH÷HUOL� ;� YHNW|U�� LoLQ� LOLúNL�
PDWULVL 5�DúD÷ÕGDNL�|]HOOL÷L�VD÷ODU��
;+�5 ;��� ���������
%|\OHFH�5�LOLúNL�PDWULVL�GDLPD�QHJDWLI�ROPD\DQ�YH\D�SR]LWLI�\DUÕ�EHOLUOL�ELU�PDWULVWLU��
g]HOOLN����'XUD÷DQ�D\UÕN�]DPDQOÕ�ELU�V�UHFLQ�J|]OHP�YHNW|U�Q��ROXúWXUDQ�HOHPDQODUÕQ�JHUL\H�
GR÷UX� G�]HQOHQPHVL� �EDFNZDUG� UHDUUHQJHPHQW�� LOH� ROXúDQ� HWNL� NRUHODV\RQ� PDWULVLQLQ�
WUDQVSR]XQX�DOPD\OD�HúGH÷HUGLU��
X%7�Q���X�Q�¶QLQ�JHUL\H�GR÷UX�G�]HQOHQPHVLQL�J|VWHUPHNWHGLU��%XQD�J|UH��



��
X7�Q�� �>X�Q���X�Q±����«��X�Q�0����X�Q�0���@� ���������
X%7�Q�  �>X�Q�0�����X�Q�0�����«���X�Q±���X�Q�@� ���������
%XUDGD�³%´ JHUL\H�GR÷UX�LIDGHVLQL� WHPVLO�HWPHNWHGLU��X%�Q��YHNW|U�QH�DLW�NRUHODV\RQ�PDWULVL�
DúD÷ÕGDNL�úHNLOGHGLU��
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������¶X�������¶H�J|UH�G�]HQOHUVHN�DúD÷ÕGDNL�WDQÕPODPD�RUWD\D�oÕNDU���
7%+% 5QXQX(  �@���> �������

g]HOOLN����'XUD÷DQ�D\UÕN�]DPDQ�VWRNDVWLN�ELU�V�UHFLQ�0�YH�0���DQODUÕQGDNL�J|]OHPOHULQGHQ�
ROXúDQ 50�YH�50���NRUHODV\RQ�PDWULVOHUL�DUDVÕQGDNL�LOLúNL\L�J|VWHULUVHN��
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%XUDGD�U����V�UHFLQ�VÕIÕU�]DPDQ�IDUNÕ�LoLQ�|]�LOLúNLVLGLU��DXWRFRUUHODWLRQ����
U+ >U����U����«��U�0�@�� ���������
YH
U%7 >U��0��U��0����«��U����@�� ���������



��
���� 6WRNDVWLN�0RGHOOHU�
0RGHO� WHULPL�� LOJLOHQLOHQ� YHULOHUL� DQODPDNWD� \DUGÕPFÕ� RODQ� VDNOÕ� NXUDOODUÕ� DoÕNOD\DQ� YH\D�
WDQÕPOD\DQ�KHUKDQJL�ELU�KLSRWH]�LoLQ�NXOODQÕOÕU��6WRNDVWLN�ELU�V�UHFLQ�ELU�PRGHOOH�J|VWHULOPHVL�
<XOH ������� WDUDIÕQGDQ�RUWD\D�DWÕODQ�ELU� ILNUH�J|UH�EDúODPÕúWÕU��%X� ILNLU��J|]OHPOHUOH� \�NVHN�
GHUHFHGH�LOLúNLOL�RODQ�ELU�]DPDQ�VHULVL��X�Q���ELUELULQGHQ�LVWDWLVWLNVHO�RODUDN�ED÷ÕPVÕ]�RODQ�ELU�
GL]L úRNXQ� �VKRFNV�� úHNLOGHNL� JLEL� OLQHHU� ELU� ILOWUH\H�� Y�Q��� � X\JXODQPDVÕ� LOH� HOGH�
HGLOHELOPHVLGLU���

�
ùHNLO������5DVJHOH�V�UHo�WDUDIÕQGDQ�ROXúWXUXODQ�D\UÕN�]DPDQ�VWRNDVWLN�V�UHo�EORN�GL\DJUDPÕ��

ùRNODU� JHQHOOLNOH� VDELW� GD÷ÕOÕP� LOH� EHOLUOHQHQ� UDVJHOH� GH÷LúNHQOHUGLU�� %X� GD÷ÕOÕP� JHQHOOLNOH�
VÕIÕU RUWDODPDOÕ� YH� VDELW� YDU\DQVOÕ� *DXVV� GD÷ÕOÕPÕGÕU�� g]HO� RODUDN� úHNLOGHNL� JLULúL� �� Y�Q��� úX�
úHNLOGH�WDQÕPOD\DELOLUL]��
(>Y�Q�@  ����E�W�Q�Q¶OHU�LoLQ�� ���������

®̄   

GHDNVLWDNGLU
QNNYQY( Y

��
��@���> �V �������

VY
� EXUDGD�J�U�OW��YDU\DQVÕGÕU���

=DPDQ�GRPHQLQGH� úHNLOGH�EHOLUWLOHQ� VWRNDVWLN� V�UHo� LoLQ�YHULOHQ� JLULú� oÕNÕú� LOLúNLVL� DúD÷ÕGDNL�
úHNLOGH�\D]ÕODELOLU��

�

$\UÕN�]DPDQ��
VWRNDVWLN V�UHo�
|UQH÷L��X�Q���

5DVJHOH� V�UHo�
WDUDIÕQGDQ�
EHOLUOHQHQ�úRNODU��
Y�Q��
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��� .D\GHGLOHQ�(0*�øúDUHWOHULQLQ�g]�%D÷ODQÕPOÕ�0HWRW�øOH�0RGHOOHQPHVL�
%X E|O�PGHQ�|QFHNL�E|O�POHUGH�(0*� LúDUHWLQLQ� \DSÕVÕQÕ� YH�|]HOOLNOHUL� DoÕNODQPÕúWÕU��%XQD�
LODYHWHQ� g]� ED÷ODQÕPOÕ� �g%�� PRGHOOHULQ� |]HOOLNOHUL� YH� g%� NDWVD\ÕODUÕQÕQ� KHVDSODQÕú�
\|QWHPOHUL� LIDGH� HGLOPLúWLU�� %X� E|O�PGH� LVH� X\JXODPDGD� ND\GHGLOHQ� (0*� LúDUHWOHULQLQ� g]�
ED÷ODQÕPOÕ�PRGHOOHUOH�SDUDPHWULN�PRGHOOHPHVL�\DSÕOPÕúWÕU���
(0* LúDUHWOHULQLQ� SDUDPHWULN� PRGHOOHPHVLQGH� 0$7/$%� 6\VWHP� ,GHQWLILFDWLRQ� 7RROER[�
NXOODQÕOPÕúWÕU��6\VWHP� ,GHQWLILFDWLRQ�7RROER[��|Oo�OP�ú�YHULOHU��]HULQH�NXUXOPXú�VLVWHPOHULQ�
PDWHPDWLNVHO� PRGHOLQLQ� ROXúWXUXOPDVÕQÕ� VD÷OD\DQ� ELU� DUDo� NXWXVXGXU�� %XUDGD� NXOODQÕODQ�
WHNQLNOHU�oRN�JHQHO�PRGHOOHUH�X\JXODQDELOLUOHU��(Q�ID]OD�NXOODQÕODQ�PHWRWODU�|]�ED÷ODQÕPOÕ�YH�
|] ED÷ODQÕPOÕ�KDUHNHWOL�RUWDODPD�PRGHOOHULGLU�����
(0* LúDUHWOHULQLQ�PRGHOOHQPHVL�LoLQ�|]�ED÷ODQÕPOÕ�PRGHOOHU�VHoLOPLúWLU��%X�VHoLPLQ�QHGHQL��
SUDWLN�X\JXODPDODUGD�g%�NDWVD\ÕODUÕQ��+2�NDWVD\ÕODUÕ�YH�g%+2�NDWVD\ÕODUÕQD�J|UH�GDKD�NROD\�
YH KÕ]OÕ�KHVDSODQDELOPHVLGLU��$\UÕFD�SUDWLNWH�EHOOL�ELU�GHUHFHGH�GXUGXUXOPXú�� WHRULNWH�VRQVX]�
ELU g%�PRGHOLQLQ�+2�YH�g%+2�PRGHOOHULQL�WHPVLO�HWPHVL�P�PN�QG�U��0DNKRXO���������
6\VWHP� ,GHQWLILFDWLRQ� 7RROER[� NXOODQÕODUDN� X\JXODPDGD� ND\GHGLOHQ� %LFHSV�� )URQWDOLV��
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$EGXFWRU�3ROOLFLV�%UHYLV�NDVODUÕQÕQ�SDUDPHWULN�PRGHOOHPHVL�\DSÕOPÕúWÕU��%XUDGD�|]�ED÷ODQÕPOÕ�
PRGHO�LoLQ��o�IDUNOÕ�GHUHFH�EHOLUOHQPLúWLU��%X�GHUHFHOHU�VÕUDVÕ\OD����������¶GLU���
7RSODP� ��� GHQHNWHQ� DOÕQDQ� �� NDVD� DLW� �¶HU� |UQHN� VRQXFXQGD� WRSODP� ���� DGHW� |UQHN�
WRSODQPÕúWÕU��$OÕQDQ�E�W�Q�EX�|UQHNOHU�g]�ED÷ODQÕPOÕ�PRGHOOH�PRGHOOHQPLúWLU��%X�PRGHOOHPH�
VD\HVLQGH�ND\GHGLOHQ�(0*�LúDUHWOHULQLQ�g]�ED÷ODQÕPOÕ�NDWVD\ÕODUÕ�ROXúWXUXOPXúWXU��%X�ROXúDQ�
NDWVD\ÕODUOD�<DSD\�6LQLU�$÷ODUÕQÕQ�NXOODQDFD÷Õ�H÷LWPH�YH�WHVW�N�PHOHUL�ROXúWXUXOPXúWXU��

������ %LFHSV�.DVÕQÕQ�g]�%D÷ODQÕPOÕ�0RGHO�LOH�3DUDPHWULN�0RGHOOHQPHVL�
%LFHSV NDVÕQD� DLW� (0*� �o� IDUNOÕ� GHUHFH� LOH� PRGHOOHQPLúWLU�� %XQODU� 1 ��� 1 ���� 1 ���
GH÷HUOHULGLU���
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ùHNLO������%LULQFL�GHQHNWHQ�DOÕQDQ�%LFHSV�NDVÕQD�DLW�(0*�LúDUHWL�
%LULQFL� GHQHNWHQ� DOÕQDQ� ùHNLO� ����¶GHNL� %LFHSV� NDVÕ� |UQH÷LQH� ��� GHUHFHGHQ� |]� ED÷ODQÕPOÕ�
PRGHOOHULQ�X\JXODQPDVÕ�LOH�DúD÷ÕGDNL�������¶GHNL�|]�ED÷ODQÕPOÕ�PRGHO�HOGH�HGLOPLúWLU��

���X�Q�������
���X�Q��������X�Q����������X�Q���������X�Q�������X�Q� �� �������

'HQNOHP� ����¶GH� EXOXQDQ� Lo� oDUSÕPODUGDNL� VD\ÕODU� |]� ED÷ODQÕPOÕ� NDWVD\ÕODUÕQ� GH÷HULGLU�� %X�
NDWVD\ÕODU�|]�ED÷ODQÕPOÕ�PRGHO�NDWVD\ÕODUÕQÕ�J|VWHUPHNWHGLU��
g] ED÷ODQÕPOÕ�PRGHO�VRQXFX�ROXúDQ�(0*�LúDUHWLQH�DLW�NDWVD\ÕODU�ùHNLO�����¶GDNL�JLELGLU��
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ùHNLO�������%LFHSV�NDVÕQD�DLW�(0*�LúDUHWLQLQ����GHUHFHGHQ�|]�ED÷ODQÕPOÕ�PRGHO�NDWVD\ÕODUÕ��
%LULQFL� GHQHNWHQ� DOÕQDQ� ùHNLO� ����¶GHNL� %LFHSV� NDVÕ� |UQH÷LQH� EX� VHIHU� ���� GHUHFHGHQ� |]�
ED÷ODQÕPOÕ�PRGHOOHULQ�X\JXODQPDVÕ�LOH�������¶GHNL�|]�ED÷ODQÕPOÕ�PRGHO�HOGH�HGLOPLúWLU��

����X�Q������������X�Q�������
���X�Q�����������X�Q����������X�Q�����������X�Q�������

���X�Q���������X�Q����������X�Q���������X�Q�������X�Q�
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g] ED÷ODQÕPOÕ�PRGHO�VRQXFX�ROXúDQ�(0*�LúDUHWLQH�DLW�NDWVD\ÕODU�ùHNLO�����¶GHNL�JLELGLU��
�

ùHNLO�������%LFHSV�NDVÕQD�DLW�(0*�LúDUHWLQLQ�����GHUHFHGHQ�|]�ED÷ODQÕPOÕ�PRGHO�NDWVD\ÕODUÕ�
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%LFHSV�NDVLQD�DLW�1 ��LFLQ�2]�EDJODQLPOL�NDWVD\LODU
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%LFHSV�NDVLQD�DLW�1 ���LFLQ�2]�EDJODQLPOL�NDWVD\LODU
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%LULQFL� GHQHNWHQ� DOÕQDQ� ùHNLO� ����¶GHNL� %LFHSV� NDVÕ� |UQH÷LQH� EX� VHIHU� ���� GHUHFHGHQ� |]�
ED÷ODQÕPOÕ�PRGHOOHULQ�X\JXODQPDVÕ�LOH�������¶GHNL�|]�ED÷ODQÕPOÕ�PRGHO�HOGH�HGLOPLúWLU��

����X�Q������������X�Q������������X�Q�����������X�Q��������
����X�Q�����������X�Q�����������X�Q������������X�Q�����
����X�Q������������X�Q������������X�Q���������X�Q��������

���X�Q�����������X�Q���������X�Q�����������X�Q������
���X�Q���������X�Q���������X�Q���������X�Q�������X�Q�
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g] ED÷ODQÕPOÕ�PRGHO�VRQXFX�ROXúDQ�(0*�LúDUHWLQH�DLW�NDWVD\ÕODU�ùHNLO�����¶GDNL�JLELGLU��
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� %LFHSV�NDVLQD�DLW�1 ���LFLQ�2]�EDJODQLPOL�NDWVD\LODU�

�
ùHNLO������%LFHSV�NDVÕQD�DLW�(0*�LúDUHWLQLQ�����GHUHFHGHQ�|]�ED÷ODQÕPOÕ�PRGHO�NDWVD\ÕODUÕ�

����� )URQWDOLV�.DVÕQÕQ�g]�%D÷ODQÕPOÕ�0RGHO�LOH�3DUDPHWULN�0RGHOOHQPHVL�
)URQWDOLV� NDVÕQD� DLW� (0*� �o� IDUNOÕ� GHUHFH� LOH� PRGHOOHQPLúWLU�� %XQODU� 1 ��� 1 ���� 1 ���
GH÷HUOHULGLU���
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ùHNLO������%LULQFL�GHQHNWHQ�DOÕQDQ�)URQWDOLV�NDVÕQD�DLW�(0*�LúDUHWL�
%LULQFL� GHQHNWHQ� DOÕQDQ� ùHNLO� ����¶GHNL� )URQWDOLV� NDVÕ� |UQH÷LQH� ��� GHUHFHGHQ� |]� ED÷ODQÕPOÕ�
PRGHOOHULQ�X\JXODQPDVÕ�LOH�������¶GHNL�|]�ED÷ODQÕPOÕ�PRGHO�HOGH�HGLOPLúWLU��

���X�Q��������
���X�Q��������X�Q����������X�Q���������X�Q�������X�Q� �� �������

g] ED÷ODQÕPOÕ�PRGHO�VRQXFX�ROXúDQ�(0*�LúDUHWLQH�DLW�NDWVD\ÕODU�ùHNLO�����¶GHNL�JLELGLU��
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)URQWDOLV�NDVLQD�DLW�1 ��LFLQ�2]�EDJODQLPOL�NDWVD\LODU

�
ùHNLO ������)URQWDOLV�NDVÕQD�DLW�(0*�LúDUHWLQLQ����GHUHFHGHQ�|]�ED÷ODQÕPOÕ�PRGHO�NDWVD\ÕODUÕ�
%LULQFL� GHQHNWHQ� DOÕQDQ� ùHNLO� ����¶GHNL� )URQWDOLV� NDVÕ� |UQH÷LQH� EX� VHIHU� ���� GHUHFHGHQ� |]�
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ED÷ODQÕPOÕ�PRGHOOHULQ�X\JXODQPDVÕ�LOH�������¶GDNL�|]�ED÷ODQÕPOÕ�PRGHO�HOGH�HGLOPLúWLU��

����X�Q�������������X�Q������
���X�Q�����������X�Q����������X�Q�����������X�Q��������
���X�Q���������X�Q����������X�Q���������X�Q�������X�Q�
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g] ED÷ODQÕPOÕ�PRGHO�VRQXFX�ROXúDQ�(0*�LúDUHWLQH�DLW�NDWVD\ÕODU�ùHNLO�����¶GDNL�JLELGLU��
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)URQWDOLV�NDVLQD�DLW�1 ���LFLQ�2]�EDJODQLPOL�NDWVD\LODU

�
ùHNLO������)URQWDOLV�NDVÕQD�DLW�(0*�LúDUHWLQLQ�����GHUHFHGHQ�|]�ED÷ODQÕPOÕ�PRGHO�NDWVD\ÕODUÕ�
%LULQFL� GHQHNWHQ� DOÕQDQ� ùHNLO� ����¶GHNL� )URQWDOLV� NDVÕ� |UQH÷LQH� EX� VHIHU� ���� GHUHFHGHQ� |]�
ED÷ODQÕPOÕ�PRGHOOHULQ�X\JXODQPDVÕ�LOH�������¶GHNL�|]�ED÷ODQÕPOÕ�PRGHO�HOGH�HGLOPLúWLU��

����Q��������X�����X�Q������������X�Q�����������X�Q��������
����X�Q�����������X�Q�����������X�Q������������X�Q�������
����X�Q�����������X�Q������������X�Q����������X�Q���������

���X�Q����������X�Q���������X�Q�����������X�Q��������
���X�Q���������X�Q����������X�Q���������X�Q�������X�Q�
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g] ED÷ODQÕPOÕ�PRGHO�VRQXFX�ROXúDQ�(0*�LúDUHWLQH�DLW�NDWVD\ÕODU�ùHNLO�����¶GDNL�JLELGLU��
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)URQWDOLV�NDVLQD�DLW�1 ���LFLQ�2]�EDJODQLPOL�NDWVD\LODU�

�
ùHNLO �����)URQWDOLV�NDVÕQD�DLW�(0*�LúDUHWLQLQ�����GHUHFHGHQ�|]�ED÷ODQÕPOÕ�PRGHO�NDWVD\ÕODUÕ�

����� $EGXFWRU� 3ROOLFLV� %UHYLV� .DVÕQÕQ� g]� %D÷ODQÕPOÕ� 0RGHO� LOH� 3DUDPHWULN�
0RGHOOHQPHVL�

$EGXFWRU 3ROOLFLV� %UHYLV� NDVÕQD� DLW� (0*� �o� IDUNOÕ� GHUHFH� LOH�PRGHOOHQPLúWLU�� %XQODU� 1 ���
1 ����1 ���GH÷HUOHULGLU���

�

ùHNLO�������%LULQFL�GHQHNWHQ�DOÕQDQ�$EGXFWRU�3ROOLFLV�%UHYLV�NDVÕQD�DLW�(0*�LúDUHWL�
%LULQFL�GHQHNWHQ�DOÕQDQ�ùHNLO�����¶GHNL�$EGXFWRU�3ROOLFLV�%UHYLV�NDVÕ�|UQH÷LQH����GHUHFHGHQ�
|] ED÷ODQÕPOÕ�PRGHOOHULQ�X\JXODQPDVÕ�LOH�������¶GHNL�|]�ED÷ODQÕPOÕ�PRGHO�HOGH�HGLOPLúWLU��
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���X�Q���������
���X�Q���������X�Q����������X�Q���������X�Q�������X�Q� �� �������

g] ED÷ODQÕPOÕ�PRGHO�VRQXFX�ROXúDQ�(0*�LúDUHWLQH�DLW�NDWVD\ÕODU�ùHNLO�����¶GHNL�JLELGLU��
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$EGXFWRU�3ROOLFLV�%UHYLV�NDVLQD�DLW�1 ��LFLQ�2]�EDJODQLPOL�NDWVD\LODU

�
ùHNLO �����$EGXFWRU�3ROOLFLV�%UHYLV��NDVÕQD�DLW�(0*�LúDUHWLQLQ����GHUHFHGHQ�|]�ED÷ODQÕPOÕ�PRGHO�NDWVD\ÕODUÕ�

%LULQFL�GHQHNWHQ� DOÕQDQ�ùHNLO� ����¶GHNL�$EGXFWRU�3ROOLFLV�%UHYLV�NDVÕ� |UQH÷LQH�EX� VHIHU�����
GHUHFHGHQ� |]� ED÷ODQÕPOÕ� PRGHOOHULQ� X\JXODQPDVÕ� LOH� ������¶GDNL� |]� ED÷ODQÕPOÕ� PRGHO� HOGH�
HGLOPLúWLU��

����X�Q�����������X�Q�������
���X�Q����������X�Q���������X�Q����������X�Q�������

���X�Q���������X�Q����������X�Q���������X�Q�������X�Q�
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g] ED÷ODQÕPOÕ�PRGHO�VRQXFX�ROXúDQ�(0*�LúDUHWLQH�DLW�NDWVD\ÕODU�ùHNLO�����¶GHNL�JLELGLU��
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$EGXFWRU�3ROOLFLV�%UHYLV�NDVLQD�DLW�1 ���LFLQ�2]�EDJODQLPOL�NDWVD\LODU

�
ùHNLO������)URQWDOLV�NDVÕQD�DLW�(0*�LúDUHWLQLQ�����GHUHFHGHQ�|]�ED÷ODQÕPOÕ�PRGHO�NDWVD\ÕODUÕ�
%LULQFL�GHQHNWHQ� DOÕQDQ�ùHNLO� ����¶GHNL�$EGXFWRU�3ROOLFLV�%UHYLV�NDVÕ� |UQH÷LQH�EX� VHIHU�����
GHUHFHGHQ� |]� ED÷ODQÕPOÕ� PRGHOOHULQ� X\JXODQPDVÕ� LOH� ������¶GDNL� |]� ED÷ODQÕPOÕ� PRGHO� HOGH�
HGLOPLúWLU��

�

����X�Q�������������X�Q�����������X�Q������������X�Q�������
����X�Q�����������X�Q������������X�Q�����������X�Q��������
����X�Q�����������X�Q������������X�Q����������X�Q��������
���X�Q�����������X�Q�����������X�Q������������X�Q��������
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g] ED÷ODQÕPOÕ�PRGHO�VRQXFX�ROXúDQ�(0*�LúDUHWLQH�DLW�NDWVD\ÕODU�ùHNLO�����¶GHNL�JLELGLU��
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$EGXFWRU�3ROOLFLV�%UHYLV�NDVLQD�DLW�1 ���LFLQ�2]�EDJODQLPOL�NDWVD\LODU

�
ùHNLO������$EGXFWRU�3ROOLFLV�%UHYLV�NDVÕQD�DLW�(0*�LúDUHWLQLQ�����GHUHFHGHQ�|]�ED÷ODQÕPOÕ�PRGHO NDWVD\ÕODUÕ�
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%D÷ODQWÕODU�

*LULúOHU�

øúOHP�(OHPDQODUÕ�

dÕNÕúODU�

�� <$3$<�6ø1ø5�$ö/$5,1,1�*(1(/7$1,0,��
<DSD\� 6LQLU� $÷ODUÕ�� LQVDQ� EH\QLQLQ� |]HOOLNOHULQGHQ� RODQ� |÷UHQPH� \ROX� LOH� \HQL� ELOJLOHU�
W�UHWHELOPH��\HQL�ELOJLOHU�ROXúWXUDELOPH�YH�NHúIHGHELOPH�JLEL�\HWHQHNOHUL�KHUKDQJL�ELU�\DUGÕP�
DOPDGDQ� RWRPDWLN� RODUDN� JHUoHNOHúWLUPHN� DPDFÕ\OD� JHOLúWLULOHQ� VLVWHPOHUGLU�� <DSD\� 6LQLU�
$÷ODUÕ�� LQVDQODU� WDUDIÕQGDQ� ROXúWXUXODQ� YH� JHUoHNOHúWLULOPLú� |UQHNOHUL� NXOODQDUDN� ROD\ODUÕ�
|÷UHQHELOHQ�� oHYUHGHQ� JHOHQ� ROD\ODUD� NDUúÕ� QDVÕO� WHSNLOHU� �UHWHELOHFH÷LQL� EHOLUOH\HQ�
VLVWHPOHUGLU��øQVDQ�EH\QLQLQ�IRQNVL\RQHO�|]HOOLNOHULQH�EHQ]HU�úHNLOGH�|÷UHQPH��LOLúNLOHQGLUPH��
VÕQÕIODQGÕUPD��JHQHOOHPH��|]HOOLN�EHOLUOHPH��RSWLPL]DV\RQ�JLEL�NRQXODUGD�EDúDUÕOÕ�ELU� úHNLOGH�
X\JXODQPDNWDGÕU��gUQHNOHUGHQ� HOGH� HWWLNOHUL� ELOJLOHU� LOH�NHQGL�GHQH\LPOHUL� ROXúWXUXU�YH�GDKD�
VRQUD EHQ]HU�NRQXODUGD�EHQ]HU�NDUDODUÕ�YHULUOHU��
<DSD\� 6LQLU� $÷ODUÕ� �<6$�� ELUoRN� SUREOHPH� o|]�P� �UHWHELOHFHN� GH÷LúLN� úHNLOOHUGH�
WDQÕPODQDELOLU�� %XQODUÕQ� HQ� EDúÕQGD� <6$¶QÕQ� ELUELULQH� KL\HUDUúLN� RODUDN� ED÷OÕ� YH� SDUDOHO�
RODUDN� oDOÕúDELOHQ� \DSD\� K�FUHOHUGHQ� ROXúPDNWDGÕU�� øúOHP� HOHPDQÕ� RODUDN� DGODQGÕUÕODQ�
K�FUHOHULQ� ELUELUOHULQH� ED÷ODQGÕNODUÕ� YH� KHU� ED÷ODQWÕQÕQ� ELU� GH÷HULQLQ� ROGX÷X� NDEXO�
HGLOPHNWHGLU��øúOHP�HOHPDQODUÕQÕQ�ELUELUOHULQH�ED÷ODQPDODUÕ�VRQXFX�ROXúDQ�\DSÕ\D�<DSD\�6LQLU�
$÷Õ�GHQLU��%X�D÷ÕQ�ROXúWXUXOPDVÕQGD�EL\RORMLN�VLQLU�VLVWHPLQGHQ�HVLQOHQLOPLúWLU���
�

ùHNLO�����%LU�\DSD\�VLQLU�D÷Õ�|UQH÷L�
%LU \DSD\� VLQLU� D÷ÕQÕQ� HQ� WHPHO�J|UHYL�� NHQGLVLQH�X\JXODQDQ�ELU� JLULú� N�PHVLQH� DLW� ELU� oÕNÕú�
N�PHVL�ROXúWXUPDNWÕU��%XQXQ�LoLQ�D÷ÕQ�LOJLOL�ROD\D�DLW�|UQHNOHUOH�H÷LWLOPHVL�JHUHNPHNWHGLU��%X�
H÷LWLP� VD\HVLQGH� D÷D� ELU� JHQHOOHPH� \HWHQH÷L� ND]DQGÕUÕOÕU�� %X� \HWHQHN� VD\HVLQGH� EHQ]HU�



��
ROD\ODUD�NDUúÕ�NXOODQDELOHFHN�GXUXPD�JHOLU��
<DSD\� VLQLU� D÷ODUÕ� D\QÕ� ]DPDQGD� ³ED÷ODQWÕOÕ� D÷ODU� �FRQQHFWLRQLVW� QHWZRUNV�´�� ³SDUDOHO�
GD÷ÕWÕOPÕú� D÷ODUD� �SDUDOOHO� GLVWULEXWHG� QHWZRUNV� �´� YH� ³Q|URPRUILN� VLVWHPOHU� �QHXURPRUILF�
V\VWHPV�´�RODUDN�GD�DGODQGÕUÕOÕU��

���� <DSD\�6LQLU�$÷ODUÕQÕQ�*HQHO�g]HOOLNOHUL�
<DSD\� VLQLU� D÷ODUÕQÕQ� |]HOOLNOHUL� X\JXODQDQ� D÷� \DSÕVÕQD� J|UH� GH÷LúLNOLN� J|VWHUPHNWHGLU�� %X�
E|O�PGH�GH÷LúLN�PRGHOOHU�LoLQ�JHQHO�JHoHUOLOLN�J|VWHUHQ�|]HOOLNOHU�HOH�DOÕQDFDNWÕU��

x <DSD\�VLQLU�D÷ODUÕ�PDNLQH�|÷UHQPHVLQL�JHUoHNOHúWLULU��

x <DSD\� VLQLU� D÷ODUÕQGD� ELOJL�� D÷ÕQ� ED÷ODQWÕODUÕQÕQ� GH÷HUOHUL� LOH� |Oo�OPHNWH� YH�
ED÷ODQWÕODUGD�VDNODQPDNWDGÕU���

x <DSD\� VLQLU� D÷ODUÕ� |UQHNOHUL� NXOODQDUDN� |÷UHQLUOHU�� gUQHNOHUL� NXOODQDUDN� LOJLOHQLOHQ�
ROD\� KDNNÕQGD� JHQHOOHPH� \DSDELOHFHN� \HWHQH÷H� NDYXúXU�� gUQHNOHU� LVH� JHUoHNOHúPLú�
RODQ ROD\ODUGÕU�� $÷D� ROD\OD� LOJLOL� E�W�Q� GH÷LúNHQOHUL� NDSVD\DQ� ELU� H÷LWPH� YHULVL�
X\JXODQDPD]VD� EDúDUÕOÕ� VRQXoODUÕQ� HOGH� HGLOHPH]�� %X� QHGHQOH� |UQHNOHULQ� HWNLQ� ELU�
úHNLOGH�ROXúWXUXOPDVÕ�\DSD\�VLQLU�D÷ODUÕQGD�oRN�|QHPOL�ELU�QRNWDGÕU��

x <DSD\� VLQLU� D÷ODUÕQÕQ� J�YHQOH� oDOÕúWÕUÕODELOPHVL� LoLQ� |QFH� H÷LWLOPHOHUL� YH�
SHUIRUPDQVODUÕQÕQ�WHVW�HGLOPHVL�JHUHNLU���

x *|U�OPHPLú�|UQHNOHU�KDNNÕQGD�ELOJL��UHWHELOLUOHU��

x $OJÕODPD\D�\|QHOLN�X\JXODPD�YH�ROD\ODUGD�NXOODQÕODELOLUOHU���

x gU�QW� LOLúNLOHQGLUPH�YH�VÕQÕIODPD�\DSDELOLUOHU��

x gU�QW� WDPDPODPD�\DSDELOLUOHU��

x .HQGL NHQGLQH�RUJDQL]H�HWPH�YH�|÷UHQHELOPH�\HWHQHNOHULQH�VDKLSWLUOHU��

x (NVLN�ELOJLOHU�LOH�oDOÕúDELOPHNWHGLUOHU��

x +DWD�WROHUDQVÕQD�VDKLSWLUOHU��



��
x %HOLUVL]��WDP�ROPD\DQ�ELOJLOHUL�LúOH\HELOPHNWHGLUOHU��

x 'HUHFHOL� ER]XOPD� �*UDFHIXO� GHJUDGDWLRQ�� J|VWHULUOHU�� <DSD\� VLQLU� D÷ODUÕQÕQ� KDWDODUD�
NDUúÕ� WROHUDQVOÕ� ROPDODUÕ� ER]XOPDODUÕQÕQ� GD� GHUHFHOL� ROPDVÕQD� QHGHQ� ROXU�� %LU� D÷�
]DPDQ�LoHULVLQGH�\DYDú�\DYDú�YH�]DULI�ELU�úHNLOGH�ER]XOXU��%X�ER]XOPD�HNVLN�ELOJLGHQ�
YH\D�K�FUHOHULQ�ER]XOPDVÕQGDQ�N\QDNODQÕU��

x 'D÷ÕWÕN� EHOOH÷H� VDKLSWLUOHU�� <DSD\� VLQLU� D÷ODUÕQGD� ELOJL� D÷D� \D\ÕOPÕú� GXUXPGDGÕU��
+�FUHOHULQ�ELUELUOHUL\OH�RODQ�ED÷ODQWÕODUÕQ�GH÷HUOHUL�D÷ÕQ�ELOJLVLQL�ROXúWXUXU��%X�\�]GHQ�
D÷ |÷UHQGL÷L�ELOJLOHUOH�ROD\ÕQ�E�W�Q�Q��NDUDNWHUL]H� HGHU��%X� LVH�GD÷ÕWÕN�ELU� EHOOH÷LQ�
ROXúPDNWDGÕU��

x 6DGHFH Q�PHULN� ELOJLOHU� LOH� oDOÕúPDNWDGÕUODU�� 6HPEROLN� LIDGHOHUOH� J|VWHULOHQ� ELOJLOHU�
Q�PHULN ELOJLOHUH�oHYULOPHOLGLUOHU��

<XNDUÕGD�EHOLUWLOHQ�ELOJLOHU�LOH�EHUDEHU�KHU�D÷ÕQ�NHQGLQH�DLW�|]HOOLNOHUL�EXOXQPDNWDGÕU��
<DSD\�6LQLU�$÷ODUÕQÕQ�'H]DYDQWDMODUÕ�
%LU |QFHNL� E|O�PGH� \DSD\� VLQLU� D÷ODUÕQÕQ� ELUoRN� DYDQWDMOÕ� \|QOHULQGHQ� V|]� HGLOPHNWHGLU��
%XQXQOD� EHUDEHU� \DSD\� VLQLU� D÷ODUÕQÕQ� GH]DYDQWDMOÕ� |]HOOLNOHUL� GH� YDUGÕU�� %X� |]HOOLNOHUGHQ�
NÕVDFD�EDKVHGHOLP��

x <DSD\�VLQLU�D÷ODUÕQÕQ�GRQDQÕPD�ED÷ÕPOÕ�oDOÕúPDODUÕ�ELU�GH]DYDQWDM�RODUDN�J|U�OHELOLU��
$÷ODUÕQ� WHPHO� YDU� ROXú� QHGHQOHULQGHQ� ELULGH� SDUDOHO� LúOHPFLOHU� �]HULQGHQ�
oDOÕúDELOPHOHULGLU�� *�Q�P�]GHNL� PDNLQHOHULQ� oR÷X� VHUL� úHNLOGH� oDOÕúDELOPHNWHGLU� YH�
D\QÕ� ]DPDQGD� VDGHFH� WHN� ELU� ELOJL\L� LúOH\HELOPHNWHGLU�� 3DUDOHO� LúOHPOHUL� VHUL�
PDNLQHOHUGH�\DSDUNHQ�]DPDQ�ND\EÕ�RODELOLU��

x 3UREOHPH� X\JXQ� D÷� \DSÕVÕQÕQ� VHoLPL� JHQHOOLNOH� GHQHPH� \DQÕOPD� \|QWHPL� LOH�
\DSÕOPDNWDGÕU�� %X� LVH� |QHPOL� ELU� SUREOHPGLU�� (÷HU� X\JXQ� D÷� EXOXQDPD]VD� o|]�P��
RODQ� VRUXQXQ� o|]�OHPHPHVL� YH\D� SHUIRUPDQVÕ� G�ú�N� o|]�POHULQ� HOGH� HGLOPHVL� V|]�
NRQXVX�RODELOLU��

x %D]Õ� D÷ODUGD� D÷� SDUDPHWUHOHULQLQ� VHoLPL� LoLQ� ELU� NXUDOÕQ� ROPDPDVÕ� GL÷HU� ELU�
SUREOHPGLU��%X�SDUDPHWUHOHULQ�EHOLUOHQPHVL�NXOODQÕFÕQ�WHFU�EHOHULQH�GD\DQDUDN�DODFD÷Õ�
ELU�NDUDUGÕU��



��
x $÷ÕQ�|÷UHQHFH÷L�SUREOHPLQ�D÷D�WDQÕWÕOPDVÕ�GD�ELU�GL÷HU�|QHPOL�VRUXQGXU���

x $÷ÕQ�H÷LWLPLQLQ�QH�]DPDQ�ELWLULOHFH÷L�KDNNÕQGD�\LQH�JHQHO�JHoHU�ELU�NXUDO�\RNWXU��$÷ÕQ�
|UQHNOHU� �]HULQGHNL� KDWDVÕQÕQ� EHOLUOL� ELU� GH÷HULQ� DOWÕQD� LQGLULOPHVL� H÷LWLP�
WDPDPODQPDVÕ�LoLQ�\HWHUOL�J|U�O�S�H÷LWLP�NHVLOPHNWHGLU���

<XNDUÕGD� EHOLUWLOHQ� GH]DYDQWDMODUD� UD÷PHQ� \DSD\� VLQLU� D÷ODUÕ� ELUoRN� SUREOHPH� GH÷LúLN�
úHNLOOHUGH�o|]�POHU��UHWHELOPHNWH�YH�EDúDUÕOÕ�X\JXODPDODU�VD÷OD\DELOPHNWHGLU���

���� 8\JXODPDGD�.XOODQÕODQ�<DSD\�6LQLU�$÷ODUÕ��
������ dRN�.DWPDQOÕ�$OJÕOD\ÕFÕ�$÷ODUÕ��0XOWL�OD\HU�3HUFHSWURQ��
%LU� \DSD\� VLQLU� D÷ÕQÕQ� |÷UHQPHVL� LVWHQHQ� ROD\ODUÕQ� JLUGL� YH� oÕNWÕODUÕ� DUDVÕQGDNL� LOLúNLOHU�
GR÷UXVDO� ROPD\DQ� LOLúNLOHU� ROXUVD� EDVLW� DOJÕOD\ÕFÕ� �3HUFHSWURQ�� JLEL� PRGHOOHUOH� |÷UHQPH�
JHUoHNOHúWLUPHN�P�PN�Q�GH÷LOGLU��%X�W�U�ROD\ODUÕQ�|÷UHQLOPHVL�LoLQ�GDKD�JHOLúPLú�PRGHOOHUH�
LKWL\Do�YDUGÕU��dRN�NDWPDQOÕ�D÷��d.$��PRGHOL�EX�PRGHOOHUGHQ�ELULGLU��2OD\ÕQ�GR÷UXVDO�ROXS�
ROPDGÕ÷Õ� NRQXVXQX� HQ� L\L� ;25� SUREOHPL\OH� DQOD\DELOLUL]�� %X� SUREOHPLQ� |]HOOL÷L� GR÷UXVDO�
ROPD\DQ� ELU� LOLúNL\L� J|VWHUPHVLGLU�� <DQL� oÕNWÕODUÕQ� DUDVÕQD� ELU� GR÷UX� YH\D� GR÷UXODU� oL]HUHN�
RQODUÕ� LNL� YH\D� GDKD� ID]OD� VÕQÕID� D\ÕUPDN� P�PN�Q� GH÷LOGLU�� %X� SUREOHP� dL]HOJH� ���¶GH�
J|VWHULOPHNWHGLU���

dL]HOJH������;25�SUREOHPL�
;�� ;�� dÕNÕú��<��

� �� ��

� �� ��

� �� ��

� �� ��

;25� SUREOHPLQL� o|]PHN� DPDFÕ\OD� \DSÕODQ� oDOÕúPDODU� VRQXFXQGD� oRN� NDWPDQOÕ� DOJÕOD\ÕFÕ�
D÷ODUÕ� �d.$�� JHOLúWLULOPLúWLU�� 5XPHOKDUW� YH� DUNDGDúODUÕ� �5XPHOKDUW� YH� +LQWRQ� YH�:LOOLDPV��
����� WDUDIÕQGDQ� JHOLúWLULOHQ� EX� PRGHOH� KDWD� \D\PD� PRGHOL� YH\D� JHUL\H� \D\ÕOÕP� PRGHOL�
�EDFNSURSRJDWLRQ� QHWZRUN�� GH� GHQPHNWHGLU�� d.$� PRGHOL� \DSD\� VLQLU� D÷ODUÕQD� RODQ� LOJL\L�



��
DUWWÕUPÕúWÕU�� %X� PRGHOOHU� |]HOOLNOH� VÕQÕIODQGÕUPD�� WDQÕPD� YH� JHQHOOHPH� \DSÕOPDVÕ� JHUHNHQ�
SUREOHPOHUGH� NXOODQÕOÕUODU�� %X� PRGHO� 'HOWD� |÷UHQPH� NXUDOÕ� GHQHQ� ELU� |÷UHQPH� \|QWHPLQL�
NXOODQÕUODU���
�������� dRN .DWPDQOÕ�$÷ODUÕQ�<DSÕVÕ�
dRN NDWPDQOÕ�D÷ODUÕQ�\DSÕVÕ�ùHNLO����¶GHNL�JLELGLU�����

�
ùHNLO�����dRN�NDWPDQOÕ�D÷�\DSÕVÕ�

ùHNLO����¶GH�J|U�OG�÷��JLEL�d.$�PRGHOL��o�NDWPDQGDQ�ROXúPDNWDGÕU��%X�NDWPDQODU�VÕUDVÕ\OD�
JLULú NDWPDQÕ��VDNOÕ�NDWPDQ��oÕNÕú�NDWPDQÕGÕU���

x *LULú� .DWPDQÕ�� 3UREOHPH� DLW� YHULOHULQ� JHOGL÷L� NDWPDQGÕU�� %X� NDWPDQGD� ELOJL� LúOHPH�
ROPD]��*HOHQ�KHU�ELOJL�JHOGL÷L�JLEL�ELU�VRQUDNL�NDWPDQD�\DQL�VDNOÕ�NDWPDQD�LOHWLOLU��

x 6DNOÕ�.DWPDQ��*LULú�NDWPDQÕQGDQ�JHOHQ�ELOJLOHU�EX�NDWPDQGD�LúOHPOHUGHQ�JHoHU��6DNOÕ�
NDWPDQ� VD\ÕVÕ� LOH� LOJLOL� ELU� VÕQÕUODPD� \RNWXU�� 6DNOÕ� NDWPDQGDNL� KHU� LúOHP� HOHPDQÕ�
VRQUDNL�NDWPDQODUGDNL�KHU�ELU�LúOHP�HOHPDQÕQD�ED÷ODQWÕVÕ�YDUGÕU��

x dÕNÕú� .DWPDQÕ�� 6DNOÕ� NDWPDQGDQ� JHOHQ� ELOJLOHUL� LúOH\HUHN� D÷D� JLULú� NDWPDQÕQGDQ�
YHULOHQ� ELOJLOHUH� DLW� oÕNÕúODUÕ� �UHWLU�� dÕNÕú� NDWPDQÕQGD� ELUGHQ� ID]OD� LúOHP� HOHPDQÕ�
EXOXQDELOLU��+HU�LúOHP�HOHPDQÕQ�VDGHFH�ELU�oÕNÕúÕ�YDUGÕU��

dÕNÕúODU�

*LULú�
.DWPDQÕ

6DNOÕ�
.DWPDQ

dÕNÕú�
.DWPDQÕ

*LULúOHU�



��
�������� dRN .DWPDQOÕ�$÷ODUGD�g÷UHQPH�
d.$ D÷ODUGD�H÷LWLFLOL�|÷UHQPH�NXOODQÕOÕU��$÷D�KHP�|UQHNOHU�KHP�GH�EX�|UQHNOHUH�DLW�oÕNWÕODU�
YHULOLU�� $÷� EX� YHULOHUH� J|UH� JHQHOOHPH� \DSDU� YH� GDKD� VRQUD� JHOHQ� YHULOHUH� EX� JHQHOOHPH\H�
GD\DQDUDN�oÕNWÕODU��UHWLU��%X�D÷�WLSLQLQ�NXOODQGÕ÷Õ�|÷UHQPH�NXUDOÕ�HQ�N�o�N�NDUHOHU�\|QWHPLQL�
NXOODQDQ�'HOWD�g÷UHQPH�.XUDOÕQÕQ�JHQHOOHúWLULOPLú�KDOLGLU��$÷ÕQ�|÷UHQHELOPHVL�LoLQ�ELU�H÷LWPH�
N�PHVLQH�LKWL\DFÕ�YDUGÕU��*HQHOOHúWLULOPLú�'HOWD�.XUDOÕ�LNL�ID]GDQ�ROXúPDNWDGÕU���

�� øOHUL�GR÷UX�KHVDSODPD��$÷ÕQ�oÕNWÕVÕQÕ�KHVDSODPD�ID]ÕGÕU��
�� *HUL\H�GR÷UX�KHVDSODPD��$÷ÕUOÕNODUÕ�GH÷LúWLUPH�ID]ÕGÕU�����

�
ùHNLO�����d.$¶ODUGD�|÷UHQPH�

�� øOHUL� GR÷UX� KHVDSODPD�� %X� VDIKDGD� ELOJL� LúOHPH� H÷LWLP� N�PHVLQGHNL� ELU� |UQH÷LQ� JLULú�
NDWPDQÕQGDQ��[�� [� «��D÷D�YHULOPHVL�LOH�EDúODU���%LOLQGL÷L��]HUH�JLULú�NDWPDQÕQGD�KHUKDQJL�ELU�
LúOHP \DSÕOPD]��*HOHQ�JLUGLOHU�KLoELU�GH÷LúLNOLN�ROPDGDQ�VDNOÕ�NDWPDQD�J|QGHULOLUOHU��%XUDGD�
LúOHP HOHPDQODUÕQD�JHOHQ�JLULúOHU�D÷ÕUOÕNODU��Z�� Z�� «���LOH�LúOHQHUHN�QHW�JLUGL�³)�1(7�´�HOGH�
HGLOLU����

dÕNÕúODU�

*LULú�
.DWPDQÕ

6DNOÕ�
.DWPDQ

dÕNÕú�
.DWPDQÕ

*LULúOHU�

øOHUL�<|QGH�+HVDSODPD

*HUL�<|QGH�+HVDSODPD
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%XUDGD� ³ZNM´ JLULú� NDWPDQÕ� LúOHP� HOHPDQÕQÕ� M�� DUD� NDWPDQ� HOHPDQÕQD� ED÷OD\DQ� ED÷ODQWÕQÕQ�
D÷ÕUOÕN�GH÷HULQL�J|VWHUPHNWHGLU��M��DUD�NDWPDQ�HOHPDQÕQÕQ�oÕNWÕVÕ�LVH�EX�QHW�JLUGLQLQ�DNWLYDV\RQ�
IRQNVL\RQXQGDQ�JHoLULOPHVL\OH�KHVDSODQÕU��gQHPOL�RODQ�NXOODQÕODQ�DNWLYDV\RQ�IRQNVL\RQXQXQ�
W�UHYLQLQ�DOÕQDELOLU�ROPDVÕGÕU��d�QN��JHUL\H�GR÷UX�KHVDSODPD� ID]ÕQGD�EX� IRQNVL\RQXQ� W�UHYL�
DOÕQDFDNWÕU��%X�QHGHQOH�QHW�JLUGLQLQ�KHVDSODQPDVÕQGD�NXOODQÕODQ�DNWLYDV\RQ�IRQNVL\RQXQXQ�EX�
NULWHUH� X\DQ� KHUKDQJL� ELU� IRQNVL\RQ� ROPDVÕ� JHUHNPHNWHGLU�� $NWLYDV\RQ� IRQNVL\RQX� RODUDN�
³6LJPRLG´�IRQNVL\RQX�NXOODQÕOÕUVD��
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%XUDGD� ³EM´ �� DUD� NDWPDQGD� EXOXQDQ� M�� HOHPDQD� ED÷ODQDQ� HúLN� GH÷HU� HOHPDQÕQÕ� D÷ÕUOÕ÷ÕQÕ�
J|VWHUPHNWHGLU�� EX� HúLN� GH÷HUL� HOHPDQÕQÕQ� oÕNÕúÕ� VDELW� ROXS� �¶H� HúLWWLU�� $÷ÕUOÕN� GH÷HUL� LVH�
VLJPRLG� IRQNVL\RQXQXQ� X\XPXQX� EHOLUOHPHN� �]HUH� NRQXOPXúWXU�� (÷LWLP� HVQDVÕQGD� D÷� EX�
GH÷HUL�NHQGLVL�EHOLUOHPHNWHGLU���
6DNOÕ� NDWPDQÕQ� E�W�Q� LúOHP� HOHPDQODUÕ� YH� oÕNÕú� NDWPDQÕQÕQ� LúOHP� HOHPDQODUÕQÕQ� oÕNÕúODUÕQÕQ�
D\QÕ� úHNLOGH� NHQGLOHULQH� JHOHQ� QHW� JLUGLQLQ� KHVDSODQPDVÕ� YH� DNWLYDV\RQ� IRQNVL\RQXQD� WDEL�
WXWXOPDVÕ� VRQXFX� EHOLUOHQLU�� oÕNÕú� NDWPDQÕQGDQ� oÕNDQ� GH÷HUOHU� EXOXQXQFD� D÷ÕQ� LOHUL� \|QGH�
KHVDSODPD�LúOHPL�ELWPLú�ROXU��
�� *HUL\H�'R÷UX�+HVDSODPD��
$÷D�VXQXODQ�JLULú�LoLQ�D÷ÕQ��UHWWL÷L�oÕNÕú�EHNOHQHQ�oÕNÕúODUOD��G�� G�� «��NDUúÕODúWÕUÕOÕU��%XQODUÕQ�
DUDVÕQGDNL� IDUN� KDWD� RODUDN� NDEXO� HGLOLU�� $PDo� EX� KDWDQÕQ� G�ú�U�OPHVLGLU�� %XQGDQ� GROD\Õ�
JHUL\H� GR÷UX� KHVDSODPDGD� EX� KDWD� D÷ÕQ� D÷ÕUOÕN� GH÷HUOHULQH� GD÷ÕWÕODUDN� ELU� VRQUDNL� DGÕPGD�
KDWDQÕQ�D]DOWÕOPDVÕ�VD÷ODQÕU��dÕNÕú�NDWPDQÕQGDNL�P��LúOHP�HOHPDQÕ�LoLQ�ROXúDQ�KDWD���

PPP \G( � � ������

úHNOLQGHGLU��%X�ELU�LúOHP�HOHPDQÕ�LoLQ�ROXúDQ�KDWDGÕU��dÕNWÕ�NDWPDQÕ�LoLQ�ROXúDQ�WRSODP�KDWD\Õ�
�7+� E�W�Q� KDWDODUÕQ� WRSODQPDVÕ� JHUHNPHNWHGLU�� %D]Õ� KDWD� GH÷HUOHUL� QHJDWLI� RODFD÷ÕQGDQ�
WRSODPÕQ� VÕIÕU� ROPDVÕQÕ� |QOHPHN� DPDFÕ\OD� D÷ÕUOÕNODUÕQ� NDUHOHUL� DOÕQDUDN� VRQXFXQ� NDUH� N|N��
DOÕQÕU��7RSODP�KDWD�úX�IRUP�OOH�EXOXQXU��
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7RSODP� KDWD\Õ� HQ� D]D� LQGLUJHPHN� LoLQ� KDWDQÕQ� NHQGLVLQH� QHGHQ� RODQ� LúOHP� HOHPDQODUÕQD�
GD÷ÕWÕOPDVÕ�JHUHNPHNWHGLU��%X�GD�LúOHP�HODPDQODUÕQÕQ�D÷ÕUOÕNODUÕQÕ�GH÷LúWLUPHN�GHPHNWLU��$÷ÕQ�
D÷ÕUOÕNODUÕQÕ�GH÷LúWLUPHN�LoLQ�LNL�GXUXP�V|]�NRQXVXGXU��

x 6DNOÕ NDWPDQ�LOH�oÕNÕú�NDWPDQÕ�DUDVÕQGDNL�D÷ÕUOÕNODUÕQ�GH÷LúWLULOPHVL�

x 6DNOÕ NDWPDQODU�DUDVÕ�YH\D�JLULú�NDWPDQÕ�DUDVÕQGDNL�D÷ÕUOÕNODUÕQ�GH÷LúWLULOPHVL�
6DNOÕ�NDWPDQ�LOH�oÕNÕú�NDWPDQÕ�DUDVÕQGDNL�D÷ÕUOÕNODUÕQ�GH÷LúWLULOPHVL�
6DNOÕ� NDWPDQGDNL� M�� LúOHP� HOHPDQÕ� LOH� oÕNÕú� NDWPDQÕQGDNL� P�� LúOHP� HOHPDQÕQD� ED÷OD\DQ�
ED÷ODQWÕQÕQ� D÷ÕUOÕ÷ÕQGDNL� GH÷LúLP� PLNWDUÕQD� 'ZD GHQLUVH�� KHUKDQJL� ELU� ³W´� DQÕQGD� D÷ÕUOÕ÷ÕQ�
GH÷LúLP PLNWDUÕ�ú|\OH�KHVDSODQÕU��
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%XUDGD�D |÷UHQPH�NDWVD\ÕVÕ��K LVH PRPHQWXP�NDWVD\ÕVÕQÕ�J|VWHUPHNWHGLU��|÷UHQPH�NDWVD\ÕVÕ�
D÷ÕUOÕNODUÕQ� GH÷LúLP� PLNWDUÕQÕ�� PRPHQWXP� LVH� d.$� D÷ÕQ� |÷UHQPHVL� HVQDVÕQGD� \HUHO� ELU�
RSWLPXP� QRNWD\D� WDNÕOÕS� NDOPDPDVÕ� LoLQ� D÷ÕUOÕN� GH÷LúLP� GH÷HULQLQ� EHOLUOL� ELU� RUDQGD� ELU�
VRQUDNL GH÷LúLPH� HNOHQPHVLQL� VD÷ODU�� �����¶GHNL� ³GP´ LVH� P�� oÕNÕú� �QLWHVLQLQ� KDWDVÕQÕ�
J|VWHUPHNWHGLU��+HVDSODQPD�úHNOL������¶GDNL�JLELGLU��
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%XUDGDNL� I¶�1(7��DNWLYDV\RQ� IRQNVL\RQXQXQ� W�UHYLGLU��6LJPRLG� IRQNVL\RQXQXQ�NXOODQÕOPDVÕ�
GXUXPXQGD��
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RODFDNWÕU��'H÷LúLP�PLNWDUÕ�KHVDSODQGÕNWDQ�VRQUD�D÷ÕUOÕNODUÕQ� W��DGÕPGDNL�\HQL�GH÷HUOHUL�ú|\OH�
RODFDNWÕU���
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%HQ]HU�úHNLOGH�HúLN�GH÷HU��QLWHVLQLQ�GH�D÷ÕUOÕNODUÕQÕQ�GH÷LúWLULOPHVL�JHUHNPHNWHGLU��%X�\�]GHQ�
|QFHOLNOH� GH÷LúLP� PLNWDUÕQÕ� KHVDSODPDN� JHUHNLU�� (÷HU� oÕNÕú� NDWPDQÕQGD� EXOXQDQ� LúOHP�
HOHPDQODUÕQÕQ�HúLN�GH÷HU�DUDOÕNODUÕ�EF LOH�J|VWHULOLUVH���
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RODFDNWÕU��(úLN�GH÷HULQ�W��DGÕPGDNL�D÷ÕUOÕ÷ÕQÕQ�\HQL�GH÷HUL�LVH���
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úHNOLQGH�KHVDSODQÕU��
6DNOÕ NDWPDQODU�DUDVÕ�YH\D�VDNOÕ�NDWPDQ�JLULú�NDWPDQÕ�DUDVÕQGDNL�D÷ÕUOÕNODUÕQ�GH÷LúWLULOPHVL��
6DNOÕ NDWPDQ�LOH�oÕNÕú�NDWPDQÕ�DUDVÕQGDNL�D÷ÕUOÕNODUÕQ�GH÷LúLPLQGH�KHU�D÷ÕUOÕN�LoLQ�VDGHFH�oÕNÕú�
NDWPDQÕQGDNL� ELU� LúOHP� HOHPDQÕQÕQ� KDWDVÕ� GLNNDWH� DOÕQPÕúWÕU��%X� KDWDODUÕQ� ROXúPDVÕQGD� JLULú�
NDWPDQÕ�LOH�VDNOÕ�NDWPDQ�DUDVÕQGDNL�D÷ÕUOÕNODUÕQ�SD\Õ�YDUGÕU��d�QN��HQ�VRQ�VDNOÕ�NDWPDQD�JHOHQ�
E�W�Q ELOJLOHU� JLULú� NDWPDQÕ� YH\D� |QFHNL� VDNOÕ� NDWPDQODUGDQ� JHOPHNWHGLU�� 2� QHGHQOH� JLULú�
NDWPDQÕ� LOH� VDNOÕ� NDWPDQ� DUDVÕQGDNL� YH\D� LNL� VDNOÕ� NDWPDQ� DUDVÕQGDNL� D÷ÕUOÕNODUÕQ�
GH÷LúWLULOPHVLQGH� oÕNÕú� NDWPDQÕQGDNL� LúOHP� HOHPDQODUÕQÕQ� KHSVLQLQ� KDWDVÕ� GLNNDWH� DOÕPDOÕGÕU��
0HVHOD� JLULú� NDWPDQÕ� LOH� oÕNÕú� NDWPDQÕ� DUDVÕQGDNL� D÷ÕUOÕNODUÕQ� GH÷LúLPL� �'ZL LOH� J|VWHULOLUVH�
GH÷LúLP PLNWDUÕ��
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RODFDNWÕU��%XUDGDNL�KDWD�WHULPL�GD LVH���
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úHNOLQGHGLU�� $NWLYDV\RQ� IRQNVL\RQX� RODUDN� VLJPRLG� IRQNVL\RQX� G�ú�Q�O�UVH� EX� KDWD� GH÷HUL�
DúD÷ÕGDNL�úHNLOGH�KHVDSODQDFDNWÕU���
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+DWD� GH÷HUL� KHVDSODQGÕNWDQ� VRQUD� \XNDUÕGD� YHULOHQ� HúLWOLN� LOH� GH÷LúLP� PLNWDUÕQÕ� EXOPDN�
P�PN�QG�U��$÷ÕUOÕNODUÕQ�\HQL�GH÷HUOHUL�DúD÷ÕGDNL�úHNLOGHGLU��
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%HQ]HU� úHNLOGH�� HúLN� GH÷HU� �QLWHVLQLQ� \HQL� D÷ÕUOÕNODUÕ� GD� \XNDUÕGDNL� JLEL� KHVDSODQÕU�� 6DNOÕ�
NDWPDQ�HúLN�GH÷HU�D÷ÕUOÕNODUÕ�ED LOH�J|VWHULOLUVH�GH÷LúLP�PLNWDUÕ��
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RODFDNWÕU��$÷ÕUOÕNODUÕQ�\HQL�GH÷HUOHUL�LVH�W��DGÕPGD�ú|\OH�KHVDSODQDFDNWÕU���
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%X VD\HGH� D÷ÕUOÕNODUÕQ� KHSVL� GH÷LúWLULOPLú� RODFDNWÕU�� %LU� DGÕP� KHP� LOHUL� KHP� GH� JHUL\H�
KHVDSODPDODUÕ� \DSÕODUDN� WDPDPODQPÕú� RODFDNWÕU�� øNLQFL� ELU� |UQHN� YHULOHUHN� VRQUDNL� DGÕPD�
EDúODQÕU�YH�D\QÕ�LúOHPOHU�|÷UHQPH�WDPDPODQÕQFD\D�NDGDU�\LQHOHQLU���

����� 5DG\DO�7HPHOOL�)RQNVL\RQ�$÷ODUÕ�
<DSD\� 6LQLU� $÷ODUÕQÕQ� ELU� W�U�� RODQ� 5DG\DO� 7HPHOOL� )RQNVL\RQ� $÷ODUÕ� �57)$�� ��¶OHULQ�
VRQXQGD RUWD\D�oÕNPÕúWÕU��%X�D÷ODUÕQ�N|NOHUL��SRWDQVL\HO�IRQNVL\RQODU��N�PHOHPH��FOXVWHULQJ���
IRQNVL\RQHO�\DNODúÕP�JLEL�HVNL�|U�QW��WDQÕPD�\|QWHPOHULQH�GD\DQPDNWDGÕU�7RX�YH�*RQ]DOH]��
������ 57)$�VDNOÕ�KHU��QLWHVL�5DG\DO� IRQNVL\RQODUÕ� WHPVLO�HGHQ� LNL�NDWPDQOÕ�ELU�\DSD\�VLQLU�
D÷ÕGÕU�� $÷ÕQ� oÕNÕúÕ� VDNOÕ� �QLWHOHULQ� oÕNÕúODUÕQÕQ� WRSODPÕGÕU�� 57)$¶QÕQ� JLULúL� QRQ�OLQHHU� LNHQ�
oÕNÕúODUÕ� OLQHHUGLU�� %X� D÷ODUÕQ� OLQHHU� ROPD\DQ� \DNODúÕP� IRQNVL\RQODUÕQGDQ� GROD\Õ�� 57)$¶ODU�
NDUPDúÕN�KDULWDODPDODUGD�PRGHOOHPH�LoLQ�NXOODQÕOPDNWDGÕU��%X�GXUXPODUGD�3HUFHSWURQ�D÷ODUÕ�
ELUoRN NDWPDQODU�NXOODQDUDN�DQFDN�EX�LúOHPL�\DSDELOPHNWHGLU�+D\NLQ���������
5DG\DO� 7HPHOOL� )RQNVL\RQ� $÷ODUÕQÕ� NXOODQDELOPHN� LoLQ� ED]Õ� WDQÕPODUÕ� EHOLUOHPHN� JHUHNLU��
%XQODU��VDNOÕ��QLWHOHULQ�DNWLYDV\RQ�IRQNVL\RQX��|÷UHQPH�DOJRULWPDVÕ��LúOHPFL��QLWHOHULQ�VD\ÕVÕ�
JLEL SDUDPHWUHOHUGLU�� 57)$¶QÕQ� D÷ÕUOÕNODUÕQÕQ� EXOXQPDVÕ� D÷ÕQ� H÷LWLOPHVLGLU�� (÷HU� HOLPL]GH�
H÷LWPH�N�PHVL�RODUDN�ELOLQHQ�JLULú�YH�oÕNÕú�oLIWOHUL�EXOXQX\RUVD��HOGH�HGLOHQ�oÕNÕúODUÕQ�ELOLQHQ�
oÕNÕúODUD� J|UH� RSWLPL]H� HGHUHN� D÷ÕQ� SDUDPHWUHOHUL� EXOXQXU�� %X� SDUDPHWUHOHUL� KHVDSODUNHQ�
JHQHOGH�RUWDODPD�NDUHVHO�KDWD��PHDQ�VTXDUH�HUURU��\|QWHPL�NXOODQÕOPDNWDGÕU��(÷LWLPGHQ�VRQUD��
57)$�H÷LWPH�YHULVLQH�EHQ]HU�|]HOOLNWHNL�YHUL�LoLQ�NXOODQÕODELOLU���
57)�D÷ODUÕ��LQWHUSRODV\RQ��%URRPKHDG�YH�/RZH��������0DWHM�YH�/HZLWW���������NDRWLN�]DPDQ�
VHULOHUL�PRGHOOHPH� �0RRG\��������&DVGDJOL�� ������� VLVWHP� WDQÕPODPD��NRQWURO�P�KHQGLVOL÷L�
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�6DQHU�YH�6ORWLQH��������HOHNWURQLN�DOHWOHULQ�SDUDPHWUH�PRGHOOHPHVL��NDQDO�HúLWOHPH��%RUV�YH�
*DEERXM�� ������� VHV� WDQÕPD� �1LUDQMDQ� YH� )DOOVLGH�� ������� J|U�QW�OHUL� \HQLOHPH� �&KD� YH�
.DVVDP�����������'�PRGHOOHPH��%RUV�YH�3LWDV���������KDUHNHW�WDKPLQL��%RUV�YH�3LWDV��������
JLEL JHQLú�oDSOÕ�X\JXODPDODUGD�NXOODQÕOPDNWDGÕU���

�������� $÷ 7RSRORMLVL�
5DG\DO� 7HPHOOL� )RQNVL\RQODU� ��NDWPDQOÕ� LOHUL� EHVOHPHOL� <DSD\� 6LQLU� $÷ÕQÕQ� LoLQH�
J|P�OP�úW�U��%|\OH�ELU�D÷�JLULú�N�PHVL�YH�oÕNÕú�N�PHVL�LOH�NDUDNWHUL]H�HGLOPHNWHGLU��*LULú�YH�
oÕNÕúODUÕQ� DUDVÕQGD� VDNOÕ� ELULPOHU�RODUDN� WDQÕPODQDQ� LúOHP�HOHPDQODUÕQGDQ�ROXúDQ�ELU� NDWPDQ�
EXOXQPDNWDGÕU�� %X� ELULPOHULQ� KHU� ELUL� 5DG\DO� WHPHOOL� IRQNVL\RQODUÕ� \HULQH� JHWLUPHNWHGLU��
gU�QW�� WDQÕPD� YH� ]DPDQ� VHULOHUL� DQDOL]LQGH� NXOODQÕODQ� D÷ODUGD� YHUL� PRGHOOHPH� \|QWHPOHUL�
IDUNOÕOÕN�J|VWHUPHNWHGLU��%LULQFL�GXUXPGD��JLULúOHU�EHOLUOL�ELU�DUDOÕNOD�|UQHNOHQPLú�JHoPLúH�DLW�
YHUL� |UQHNOHULQL� J|VWHUPHNWHGLU� YH� LúDUHW� GH÷HULQL� WHPVLO� HGHQ� ELU� oÕNÕúWDQ� ROXúPDNWDGÕU��
gU�QW��WDQÕPD�X\JXODPDVÕQGD�JLULú�|]HOOLN�GH÷HUOHULQL�YH�KHU�oÕNÕúWD�ELU�VÕQÕIÕ�J|VWHUPHNWHGLU��
6DNOÕ�ELULPOHUVH�DOW�VÕQÕIODUÕ�J|VWHUPHNWHGLU��
øON� NDWPDQ�� JLULú� YHNW|UOHUL\OH� PHUNH]� YHNW|UOHUL� DUDVÕQGDNL� X]DNOÕ÷D� ED÷OÕ� oRN� ER\XWOX� ELU�
IRQNVL\RQGXU�� 57)� D÷ÕQÕQ� LON� NDWPDQÕ� GHSRODQPÕú� YHUL� N�PHOHULQLQ� D÷� JLULúOHULQH� QH� NDGDU�
X]DN ROGX÷XQX�KHVDSODU��*LULú�NDWPDQÕQGDQ�VDNOÕ�NDWPDQD�RODQ�ED÷ODQWÕODUÕQ�D÷ÕUOÕNVÕ]�ROGX÷X�
G�ú�Q�O�U��+HU�ELU�WHPHO�IRQNVL\RQ�EXUDGD�KHVDSODQDQ�ELU�X]DNOÕNOD�LOLúNLOL�ELU�IRQNVL\RQGXU��
(Q ID]OD�ELOLQHQ�X]DNOÕN�|Oo�V��������¶GH�J|VWHULOHQ�³(XFOLGHDQ´�X]DNOÕ÷ÕGÕU��%LU�GL÷HU�X]DNOÕN�
oHúLGL�LVH�������¶GH�J|VWHULOHQ�³+DPPLQJ´�X]DNOÕ÷ÕGÕU��

F[U � � �������

¦ � 
N

NN F[' �������

5DG\DO�WHPHOOL�IRQNVL\RQ�D÷ODUÕQÕQ�JHQHO�IRUP�O��LVH�DúD÷ÕGDNL�úHNLOGHGLU��
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%X D÷ODUGD� 57)� VHoLOGLNWHQ� VRQUD� \DSÕOPDVÕ� JHUHNHQ� HQ� |QHPOL� úH\� YHUL� X]D\ÕQÕ� GR÷UX� ELU�
úHNLOGH�D\ÕUPDN�LoLQ�D÷ÕUOÕN�SDUDPHWUHOHULQLQ�EHOLUOHQPHVLGLU��7HPHO�ELU�57)�D÷ÕQGD�PHUNH]OHU�
YH X]DNOÕN� |OoHNOHPH� �JHQLúOLN��V� SDUDPHWUHOHUL� JHQHOOLNOH� VDELW� WXWXOXU� YH� |÷UHQPH� LúOHPL�
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DQÕQGD� GH÷LúWLULOPH]OHU�� 6DGHFH� D÷ÕUOÕNODU� J�QFHOOHQLU�� $úD÷ÕGDNL� WDEORGD� HQ� |QHPOL� 5DG\DO�
WHPHOOL IRQNVL\RQODU�YHULOPLúWLU��
�

dL]HOJH�����dHúLWOL�UDG\DO�WHPHOOL�IRQNVL\RQODU�
)RQNVL\RQ�DGÕ� ��U�

3DUoDOÕ�GR÷UXVDO�\DNODúÕP� U�

.�ELN�\DNODúÕP� U�

*DXVV�IRQNVL\RQX� H[S��U��V��

0XOWL�TXDGUDWLN�IRQNVL\RQ� �� V�U

øQFH�WDEDND�H÷ULOHUL� U�ORJ�U��

7HUV�0XOWL�TXDGUDWLN�IRQNVL\RQ
��

�
V�U

�������� 5DG\DO 7HPHOOL�)RQNVL\RQ�$÷ODUÕQÕQ�(÷LWLOPHVL�
5DG\DO� 7HPHOOL� IRQNVL\RQ� D÷ODUÕQÕQ� H÷LWLOPHVL� JHQHOGH� �� DGÕPGD� \DSÕOÕU�� %X� DGÕPODU�
PHUNH]OHULQ� \HUOHúWLULOPHVL�� |OoHNOHPH� SDUDPHWUHOHULQLQ� EXOXQPDVÕ�� D÷ÕUOÕNODUÕQ� H÷LWLOPHVL�
DGÕPODUÕGÕU��
0HUNH]OHULQ�\HUOHúWLULOPHVL�
%LU PHUNH]OH�EX�PHUNH]H�NDUúÕ�JHOHQ�VDNOÕ�NDWPDQ�LúOHP�HOHPDQÕ��H÷LWPH�N�PHVLQGHNL�KHU�ELU�
JLULú YHNW|U�QH�\HUOHúWLULOHELOLU��%X�\|QWHPLQ�GH]DYDQWDMÕ�JHUH÷LQGHQ�ID]OÕ�VDNOÕ�NDWPDQ�LúOHP�
HOHPDQÕQÕQ�NDUúÕPÕ]D�oÕNPDVÕGÕU��%X�GD�X]XQ�H÷LWLP�YH�oRN�VD\ÕGD�KHVDSODPD�RUWD\D�oÕNDUÕU���
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(Q�EDVLW� WHNQLN�PHUNH]�YHNW|UOHULQL�H÷LWPH�YHULOHULQLQ�ELU�DOW�N�PHVLQGHQ�UDVJHOH�VHoPHNWLU��
%|\OH� ELU� GXUXPGD� VDNOÕ� LúOHP� HOHPDQODUÕQÕQ� VD\ÕVÕ� E�W�Q� JLULú� X]D\ÕQÕ� NDSVÕ\DFDN� úHNLOGH�
JHQLú�ROPDOÕGÕU���
gOoHNOHPH�3DUDPHWUHOHULQLQ�%HOLUOHQPHVL�
gOoHN SDUDPHWUHOHULQLQ� EHOLUOHQPHVLQLQ� DPDFÕ�� JLULú� X]D\ÕQÕQ� P�PN�Q� ROGX÷X� NDGDU� DOÕFÕ�
DODQODUOD� NDSODPDNWÕU��0HUNH]OHU� ELUELULQGHQ� oRN� X]DNVD� X]DNOÕN� |OoHNOHPH�SDUDPHWUHVL� ³V´
\HWHULQFH�E�\�N�ROPDOÕGÕU��0HUNH]OHU�ELUELULQH�oRN�\DNÕQVD�WHUVL�GXUXP�V|]�NRQXVXGXU��

$÷ÕUOÕNODUÕQ�H÷LWLOPHVL�
+DWD\Õ� LVWHQHQ� ELU� GH÷HUH� PLQLPL]H� HGHFHN� úHNLOGH� VDNOÕ� NDWPDQ� YH� H÷LWPH� oÕNÕú� YHULOHULQL�
NXOODQDUDN� HQ� N�o�N� NDUHOHU� �OLQHDU� OHDVW� VTXDUHV�� PHWRGX\OD� VDNOÕ� NDWPDQGDQ� oÕNÕúD� RODQ�
D÷ÕUOÕNODU�D\DUODQÕU��
�������� 5DG\DO 7HPHOOL��)RQNVL\RQ�$÷ODUÕ�g÷UHQPH�$OJRULWPDODUÕ�
6DELW�PHUNH]OHUOH�HQ�N�o�N�NDUHOHU�DOJRULWPDVÕ�
%X \|QWHPGH�57)$�PHUNH]OHULQLQ�\HUOHúLPOHULQL�D÷�JLULú�YHNW|UOHULQGHQ�YH\D�JLULú�YHULOHULQLQ�
EXOXQGX÷X�E|OJHGHQ� UDVJHOH� VHoLOLU��0HUNH]OHU� VDELWOHQGLNWHQ� VRQUD� H÷LWLFL�PRGGD� HQ� N�o�N�
NDUHOHU�PHWRGX\OD�D÷ÕUOÕNODU�J�QFHOOHQLU���

2UWRJRQDO�HQ�N�o�N�NDUHOHU�DOJRULWPDVÕ�
%X \|QWHPGH�57)$�LoLQ�WHN�ELU�PHUNH]�DOÕQÕU�YH�KDWD�NRQWURO��\DSÕOÕU��+DWD�LVWHQLOHQ�VHYL\HGH�
GH÷LOVH�ELU�PHUNH]�GDKD�HNOHQLU��øVWHQLOHQ�VHYL\H\H�XODúÕOGÕ÷ÕQGD�PHUNH]�HNOHQPHVL�NHVLOLU�YH�
D÷�H÷LWLFL�PRGD�JHoHU�YH�HQ�N�o�N�NDUHOHU�\|QWHPL�LOH�D÷ÕUOÕNODU�J�QFHOOHQLU��

øWHUDWLI�.�PHOHPH�YH�HQ�N�o�N�NDUHOHU�DOJRULWPDVÕ���
57)$ PHUNH]OHUL� LWHUDWLI� ELU� N�PHOHPH� DOJRULWPDVÕ� NXOODQÕODUDN� D\DUODQÕU�� %X� LúOHP� NHQGL�
NHQGLQH�RUJDQL]H��VHOI���RUJDQL]LQJ��RODQ�ELU�LúOHPGLU��dÕNÕú�NDWPDQÕQÕQ�D÷ÕUOÕNODUÕ�H÷LWLFLOL�ELU�
|÷UHQPH�NXUDOÕ�NXOODQÕODUDN�KHVDSODQÕU�YH�J�QFHOOHQLU��

������ 2ODVÕOÕNVDO�<DSD\�6LQLU�$÷ODUÕ�
2ODVÕOÕNVDO� \DSD\�VLQLU� D÷ODUÕ� JHQHOOLNOH�|U�QW��VÕQÕIODPD� LoLQ�NXOODQÕODQ�|]HO�ELU� \DSD\�VLQLU�



��
D÷ODUÕ� oHúLGLGLU�� %X� WLS� D÷ODU� ELOLQPH\HQ� ELU� |UQH÷LQ� |QFHGHQ� ELOLQHQ� VÕQÕIODUOD� D\QÕ� ROPDVÕ�
RODVÕOÕ÷ÕQÕ� KHVDSOD\DQ� D÷ODUGÕU�� 2ODVÕOÕNODU�� |QFHGHQ� ELOLQHQ� PHUNH]OHULQ� *DXVV� GD÷ÕOÕPÕQD�
J|UH�KHVDSODQÕU��2ODVÕOÕ÷Õ�HQ�ID]OD�RODQ�|UQHNOHU�JLULúOHULQ�HOHPDQÕ�RODFD÷Õ�VÕQÕIODUÕ�ROXúWXUXU���
2ODVÕOÕNVDO� \DSD\� VLQLU� D÷ODUÕQÕQ� WHPHOLQL� ³%D\HV� 6ÕQÕIOD\ÕFÕVÕ´� �%D\HVLDQ� &ODVVLILHU��
ROXúWXUPDNWDGÕU��%X�VÕQÕIOD\ÕFÕ�[¶LQ�FL VÕQÕIÕQGD�ROPD�RODVÕOÕ÷ÕQÕ�EHOLUOHU��
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%XUDGD�� ��� LF[3 YHULOHQ� ELU� FL N�PHVLQGHNL� [¶LQ� NRúXOOX� RODVÕOÕN� \R÷XQOXN� IRQNVL\RQXGXU��
�� MF3 LVH� EDKVL� JHoHQ� YHULQLQ� GL÷HU� VÕQÕI� RODQ� MF µGH� ROPD� RODVÕOÕ÷ÕGÕU�� [� YHNW|U�Q�Q� LF

N�PHVLQGH�RODELOPHVL�LoLQ��������VD÷ODQPDOÕGÕU��

����������������� z �! MQM[F3[F3 LL � �������

%D\HV� VÕQÕIOD\ÕFÕVÕ�� YHULQLQ� DOÕQGÕ÷Õ� RODVÕOÕN� \R÷XQOXN� IRQNVL\RQXQX� ELU� |QFHOLN� RODUDN� IDU]�
HGHU�� %X� NDEXO� ED\HV� VÕQÕIOD\ÕFÕVÕQÕQ� KD\DW� JHoLULOPHVLQGHNL� HQ� E�\�N� NÕVÕWWÕU�� 2ODVÕOÕNVDO�
\DSD\� VLQLU� D÷ODUÕ� ED\HV� VÕQÕIOD\ÕFÕVÕQÕ� ROXúWXUPDN� LoLQ�� LVWHQLOHQ� LVWDWLVWLNL� ELOJLOHUL� VD÷OD\DQ�
ELU H÷LWPH�N�PHVL�NXOODQDUDN�EX�NÕVÕWÕ�RUWDGDQ�NDOGÕUÕU��%LU� VÕQÕIÕQ� LVWHQHQ�RODVÕOÕN� \R÷XQOXN�
IRQNVL\RQX�RODVÕOÕNVDO�\DSD\�VLQLU�D÷ODUÕ�WDUDIÕQGDQ�\DNODúWÕUÕOÕU��2ODVÕOÕNVDO�\DSD\�VLQLU�D÷ODUÕ�
[ YHNW|U�Q�Q� LF VÕQÕIÕQD� DLW� ROPDVÕQÕ� EHOLUOH\HQ� RODVÕOÕ÷ÕQÕ�� YHULOHQ� KHU� H÷LWLP� DGÕPÕQGD�
NXOODQÕODQ�D÷ÕUOÕNOÕ�*DXVV�GD÷ÕOÕPÕ�LOH�\DNODúWÕUÕU��
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%XUDGD� L
M[ L VÕQÕIÕQGDNL� M�� H÷LWPH� YHNW|U�Q��� V LVH� \XPXúDWPD� SDUDPHWUHVLGLU�� ³1´� JLULú�

YHNW|U�Q�Q� ER\XWXQX��
LW

Q LVH� L� VÕQÕIÕQGDNL� H÷LWPH� |UQHNOHULQLQ� VD\ÕVÕGÕU�� 'R÷UXVDO� ROPD\DQ�
X\JXODPDODUGD� � V \XPXúDWPD� SDUDPHWUHVL� RODELOGL÷LQFH� N�o�N� VHoLOPHOLGLU�� ùHNLO� ���¶GH�
RODVÕOÕNVDO�\DSD\�VLQLU�D÷ODUÕQÕQ�\DSÕVÕ�J|VWHULOPLúWLU��



��

ùHNLO������2ODVÕOÕNVDO�\DSD\�VLQLU�D÷ÕQÕQ�\DSÕVÕ�
ùHNLO ���¶GH� GH� J|U�OG�÷�� JLEL� RODVÕOÕNVDO� \DSD\� VLQLU� D÷ODUÕ� �� NDWPDQGDQ�ROXúPDNWDGÕU��%X�
NDWPDQODU�JLULú�NDWPDQÕ��|UQHN�NDWPDQÕ�� WRSODPD�NDWPDQÕ�YH�oÕNÕú�NDWPDQÕGÕU��*LULú�NDWPDQÕ�
JLULú� YHNW|U�Q�� |UQHN� NDWPDQÕQD� \|QOHQGLULU�� gUQHN� NDWPDQÕ�� KHU� H÷LWPH� |UQH÷LQL� LoHUH�
������¶GH� YHULOHQ� RODVÕOÕN� \R÷XQOXN� IRQNVL\RQXQX� KHVDSODU�� 7RSODPD� NDWPDQÕ� LVH� |UQHN�
N�PHVLQGH�|UQHNOHUOH�WDQÕPODQDQ�KHU�ELU�VÕQÕIWD�EXOXQDQ�JLULú�YHNW|UOHUL�LoLQ�RODVÕOÕ÷Õ�� ��[I L �
KHVDSODU��dÕNÕú�NDWPDQÕ�LVH�WRSODPD�NDWPDQÕQGD�KHVDSODQDQ�RODVÕOÕNODUD�J|UH�VÕQÕIODUÕ�EHOLUOHU��
*LULú YHNW|U��EX�KHVDSODPDODUGDQ�VRQUD�VÕQÕIODQÕU���
2ODVÕOÕNVDO�\DSD\�VLQLU�D÷ODUÕ�LoLQ�ELU�GL÷HU�KXVXV�LVH�\XPXúDWPD�SDUDPHWUHVL�LoLQ�GR÷UX�GH÷HUL�
KHVDSODPDNWÕU��*HQHOOLNOH� EX� SDUDPHWUHQLQ� VHoLPL� LoLQ� ³oDSUD]� JHoHUOLOLN´� �FURVV�YDOLGDWLRQ��
PHWRGX� NXOODQÕOÕU�� 3UDWLNWH� \XPXúDWPD� SDUDPHWUHVL� LoLQ� LON� GH÷HU� UDVJHOH� YHULOLU�� (÷HU�
VÕQÕIODPD� LVWHQLOHQ� VRQXFX� �UHWPH]VH� EX� GH÷HU� GH÷LúWLULOLU� YH� \DSD\� VLQLU� D÷Õ� WHNUDUGDQ� WHVW�
HGLOLU��%X�V�UHoOHU�LVWHQLOHQ�GH÷HU�DUDOÕ÷ÕQD�XODúDQD�NDGDU�GHYDP�HGHU���

����� *HQHOOHúWLULOPLú�5HJUHV\RQ�<DSD\�6LQLU�$÷ODUÕ�
*HQHOOHúWLULOPLú� UHJUHV\RQ� \DSD\� VLQLU� D÷ODUÕ� �*5<6$�� KHUKDQJL� ELU� IRQNVL\RQ� \DNODúÕPÕ�
SUREOHPLQGH� NXOODQÕODELOLUOHU�� � *5<6$¶ODUÕQ� |÷UHQPH� V�UHFL�� oRN� ER\XWOX� X]D\GD� H÷LWPH�
YHULVLQH� HQ� X\JXQ� \�]H\L� EXOPD� LúOHPL� LOH� HúGH÷HUGLU�� %X� LúOHP� \DSÕOÕUNHQ� ED]Õ� LVWDWLVWLNL�

\�

gUQHN�

NDWPDQÕ�

7RSODPD�
NDWPDQÕ

[N�[��[��

��[I N��� [I��� [I

*LULú�.DWPDQÕ�

dÕNÕú�NDWPDQÕ�



��
GX\DUOÕOÕNODUFD�EHOLUOHQHQ�³HQ�X\JXQ��EHVW�ILW��´�NLULWHULQH�X\JXQ�ROPDOÕGÕU��*HQHOOHPH�LVH�EX�
oRN�ER\XWOX�\�]H\OHUL�WHVW�YHULOHULQL�GH÷HUOHQGLUPH�LoLQ�NXOODQÕOPDVÕGÕU���
�

ùHNLO ����*HQHOOHúWLULOPLú�UHJUHV\RQ�\DSD\�VLQLU�D÷ÕQÕQ�\DSÕVÕ�
ùHNLO� ���¶GH� *5<6$¶QÕQ� JHUoHNOHQHELOPHVL� LoLQ� JHUHNOL� RODQ� WRSRORML� EHOLUWLOPLúWLU��
*|U�OHFH÷L� JLEL� *5<6$� �o� NDWPDQGDQ� ROXúPDNWDGÕU�� *LULú� NDWPDQÕ�� JLULúOHULQ� X\JXODQGÕ÷Õ�
NDWPDQGÕU�� 6DNOÕ� NDWPDQ�� JLULú� NDWPDQÕQGDQ� VDNOÕ� NDWPDQD� JHoHUNHQ� YHULOHUH� GR÷UXVDO�
ROPD\DQ� ELU� G|Q�ú�P� IRQNVL\RQXQXQ� X\JXODQGÕ÷Õ� NDWPDQGÕU�� dÕNÕú� NDWPDQÕ� LVH� oÕNÕúODUÕQ�
�UHWLOGL÷L�NDWPDQGÕU���

'|Q�ú�P� IRQNVL\RQX� ³M´ LoLQ� HQ� ID]OD� NXOODQÕODQ� IRQNVL\RQ� *DXVV� IRQNVL\RQXGXU�� 6DNOÕ�
NDWPDQÕQ�oÕNÕúODUÕ�������¶WHNL�úHNLOGHGLU���
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6DNOÕ NDWPDQ� LúOHP�HOHPDQODUÕQÕQ� oÕNÕúÕ�*5<6$�oÕNÕúÕQÕ� �UHWPHN� LoLQ� D÷ÕUOÕNODU� LOH� oDUSÕOÕU��
+HUKDQJL�ELU�N�VDNOÕ�NDWPDQ�HOHPDQÕ�LoLQ�D÷ÕUOÕNODU��
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%D÷ÕQWÕVÕ� LOH� EXOXQXU�� ø\L� ELU� JHQHOOHúWLUPH� |]HOOL÷L� LoLQ� \HWHUOL� PLNWDUGD� H÷LWPH� YHULVLQGHQ�
ROXúDQ�N�PHOHU�ROXúWXUPDN�JHUHNOLGLU���

���� dDSUD]�*HoHUOLOLN�0HWRGX�LOH�(÷LWPH�YH�7HVW�9HULVLQLQ�2OXúWXUXOPDVÕ��
dDSUD] JHoHUOLOLN�\|QWHPL��YHULOHQ�ELU�PRGHOLQ�KDWDVÕQÕ�EDVLWoH�KHVDSODPDN�LoLQ�YH\D�YHULOHQ�
ELU YHULQLQ� DOW� N�PHOHULQH� D\ÕUPDN� LoLQ� NXOODQÕODELOLU�� N�NDWOÕ� �N�IROG�� oDSUD]� JHoHUOLOLN�
GHQGL÷LQGH� LOJLOHQLOHQ� YHUL� N� WDQH� HúLW� E�\�NO�NWH� DOW� N�PH\H� E|O�Q�U�� 2OXúDQ� EX� DOW�
N�PHOHUGHQ� ELU� WDQHVL� GÕúDUÕGD� EÕUDNÕODUDN� H÷LWPH� N�PHVL� ROXúWXUXOXU�� (÷LWPH� N�PHVLQLQ�
GÕúÕQGD� NDODQ� DOW� N�PH� LVH� D÷ÕQ� WHVWL� LoLQ� NXOODQÕOÕU�� %DKVHGLOHQ� EX� LúOHPOHU� N� GHID� WHNUDU�
HGLOHUHN�LúOHP�WDPDPODQÕU���

�
ùHNLO������dDSUD]�JHoHUOLOLN�PHWRGX�LOH�YHUL�N�PHVLQLQ�DOW�N�PHOHUH�D\UÕOPDVÕ���

%X X\JXODPDGD� (0*� YHULOHULQLQ�PRGHOOHQPHVL� VRQXFX� ROXúDQ�g]� ED÷ODQÕPOÕ� NDWVD\ÕODU� ��
NDWOÕ� oDSUD]�JHoHUOLOLN�PHWRGX\OD� DOW� N�PHOHUH� D\UÕOPÕúWÕU��<DQL����[�����YHUL� N�PHVL�� ���[�
��¶OLN���DOW�N�PH��$���$���$���$��$���WDUDIÕQGDQ�ROXúWXUXOPXúWXU��2OXúDQ�EX�DOW�N�PHOHUGHQ�
H÷LWPH�YH�WHVW�YHULOHUL�ROXúWXUXOPXúWXU��+HU�GHIDVÕQGD�ELU�DOW�N�PH�GÕúDUÕGD�EÕUDNÕODUDN�H÷LWPH�
N�PHVL� ROXúWXUXODUDN� NXOODQÕODQ� D÷� WLSOHUL� H÷LWLOPLúWLU�� 'ÕúDUÕGD� EÕUDNÕODQ� DOW� N�PH� LVH� WHVW�
YHULVL� RODUDN� EHOLUOHQPLúWLU� YH� D÷ÕQ� WHVW� HGLOPHVLQGH� NXOODQÕOPÕúWÕU�� %X� LúOHPOHU� �� NH]�
WHNUDUODQPÕúWÕU���
dDSUD] JHoHUOLOLN�VRQXFX�ROXúDQ�H÷LWPH�YH�WHVW�N�PHOHUL�dL]HOJH����¶GH�EHOLUWLOPLúWLU�

�



��

dL]HOJH�����dDSUD]�JHoHUOLOLN�VRQXFX�ROXúDQ�H÷LWPH�YH�WHVW�N�PHOHUL�
6ÕQÕIODPD�
.�PHVL�1R� (÷LWPH�.�PHVL� 7HVW�.�PHVL

� $���$���$��$�� $��

� $���$���$���$�� $��

� $���$���$���$�� $��

� $���$���$���$�� $��

� $���$���$���$�� $��

���� 8\JXODPDGD�NXOODQÕODQ�<6$¶ODUÕQ�WRSRORMLVL�
6ÕQÕIODPD� LoLQ� NXOODQÕODQ� øOHUL�%HVOHPHOL�*HUL�<D\ÕOÕPOÕ� D÷� WLSL� �� NDWPDQGDQ�ROXúPXúWXU�� ���
NDWPDQ�RODQ�JLULú�NDWPDQÕ����JLULú�LúOHP�HOHPDQÕQGDQ�ROXúPXúWXU����NDWPDQ�RODQ�VDNOÕ�NDWPDQ�
�� VDNOÕ�LúOHP�HOHPDQÕQGDQ�ROXúPXúWXU����NDWPDQ�RODQ�oÕNÕú�NDWPDQÕ�GD���oÕNÕú�HOHPDQÕQGDQ�
ROXúPDNWDGÕU�� )DUNOÕ� |÷UHQPH� GH÷HUOHUL� LoLQ� EX� D÷� H÷LWLOPLúWLU��$÷ÕQ� H÷LWLPLQGH� /HYHQEHUJ�
0DUTXDUGW�H÷LWLP�DOJRULWPDVÕ�NXOODQÕOPÕúWÕU�����
øOHUL�EHVOHPHOL�JHUL�\D\ÕOÕPOÕ�D÷ODU�LON�NRúXOODUD�ED÷ÕPOÕ�ROGX÷X�LoLQ��EX�D÷�ELUoRN�NHUH�DUW�DUGD�
H÷LWLOHUHN�oDOÕúWÕUÕOPÕú�YH�oÕNDQ�VRQXoODUÕQ�RUWDODPDVÕ�DOÕQPÕúWÕU��
6ÕQÕIODPD� LoLQ�NXOODQÕODQ�ELU�GL÷HU�<6$�WLSL� LVH�5DG\DO�7HPHOOL�)RQNVL\RQ�$÷ODUÕGÕU��%X�D÷�
WLSL �� NDWPDQGDQ� ROXúPDNWDGÕU�� %X� NDWPDQODU� VDNOÕ� NDWPDQ� YH� oÕNÕú� NDWPDQÕGÕU�� 6DNOÕ�
NDWPDQGD����DGHW�LúOHP�HOHPDQÕ�EXOXQPDNWDGÕU��dÕNÕú�NDWPDQÕQGD�LVH�oÕNÕú�GH÷HUOHULQLQ�HOGH�
HGLOGL÷L� �� DGHW� LúOHP� HOHPDQÕ� EXOXQPDNWDGÕU�� %X� D÷� WLSLQGH� LVH� IDUNOÕ� \D\ÕOÕP� �VSUHDG��
GH÷HUOHUL�LoLQ�D÷�H÷LWLOPLú�YH�WHVW�HGLOPLúWLU��
6ÕQÕIODPDGD�NXOODQÕODQ��o�QF��D÷�\DSÕVÕ�LVH�*HQHOOHúWLULOPLú�5HJUHV\RQ�$÷ODUÕGÕU��%X�D÷�WLSL���
NDWPDQGDQ�ROXúPXúWXU��*LULúOHULQ�X\JXODQGÕ÷Õ� VDNOÕ�NDWPDQGD���� LúOHP�HOHPDQÕ�EXOXQPDNWD�



��
YH�oÕNÕú�NDWPDQÕQGD���LúOHP�HODPDQÕ�EXOXQPDNWDGÕU��)DUNOÕ�\D\ÕOÕP�GH÷HUOHUL�LoLQ�D÷�H÷LWLOPLú�
YH WHVW�HGLOPLúWLU��
6RQ NXOODQÕODQ� D÷� WLSL� LVH�2ODVÕOÕNVDO�<DSD\� 6LQLU�$÷ODUÕGÕU�� øNL� NDWPDQGDQ� ROXúDQ� EX� D÷GD�
JLULúOHUL�X\JXODQGÕ÷Õ�YH����LúOHP�HODPDQÕQGDQ�ROXúDQ�ELU�VDNOÕ�NDWPDQ�YH���LúOHP�HOHPDQÕQGDQ�
ROXúDQ� ELU� oÕNÕú� NDWPDQÕ� EXOXQPDNWDGÕU�� 'H÷LúLN� \D\ÕOÕP� GH÷HUOHUL� LoLQ� D÷� H÷LWLOPLú� YH� WHVW�
HGLOPLúWLU������
�



��
���6218d/$5�YH�g1(5ø/(5�

����6218d/$5�
%X E|O�PGH� <DSD\� 6LQLU� $÷ODUÕQÕQ� H÷LWLOPHVL� VRQXFX� ROXúWXUXODQ� D÷ODUÕQ� WHVW� VRQXoODUÕ�
YHULOHFHNWLU��

������øOHUL�%HVOHPHOL�*HUL�<D\ÕOÕPOÕ�<DSD\�6LQLU�$÷ODUÕ�7HVW�6RQXoODUÕ�
øOHUL� %HVOHPHOL� <DSD\� 6LQLU� $÷ODUÕ� GH÷LúLN� |÷UHQPH� RUDQODUÕ� �OU�� LoLQ� WHVW� HGLOPLúWLU�� %X�
|÷UHQPH�RUDQODUÕ� ����� ������ ����� ������ ���� GH÷HUOHULGLU�� ��NDWOÕ� oDSUD]� JHoHUOLOLN� WHVWL� VRQXFX�
ROXúWXUXODQ�H÷LWPH�YH� WHVW�YHULOHULQL� \XNDUÕGD�EDKVHGLOHQ�|÷UHQPH�RUDQODUÕQÕ�NXOODQDUDN� LOHUL�
EHVOHPHOL�JHUL�\D\ÕOÕPOÕ�D÷ÕQ�GR÷UXOXN�RUDQÕ�EHOLUOHQPLúWLU��øOHUL�EHVOHPHOL�JHUL�\D\ÕOÕPOÕ�D÷GD�
KHU�H÷LWPH�N�PHVL�YH�WHVW�N�PHVL�LoLQ�D÷��VW��VWH����GHID�oDOÕúWÕUÕOPÕú�YH�GR÷UXOXN�RUDQODUÕQÕQ�
RUWDODPDVÕ� DOÕQPÕúWÕU�� %XQXQ� QHGHQL� LOHUL� EHVOHPHOL� JHUL� \D\ÕOÕPOÕ� D÷ODUÕQ� LON� NRúXOODUD� RODQ�
ED÷ÕPOÕOÕ÷ÕGÕU���
dL]HOJH ���¶GH� OU ���� GH÷HUL� LoLQ� YH� ��NDWOÕ� oDSUD]� JHoHUOLOLN� LúOHPLQLQ� VRQXFXQGD� �UHWLOHQ�
GR÷UXOXN� RUDQÕ� EHOLUWLOPLúWLU�� $\QÕ� ]DPDQGD� WHVW� YHULOHULQGH� EXOXQDQ� %LFHSV� �%,��� )URQWDOLV�
�)5� YH�$EGXFWRU�3ROOLFLV�%UHYLV� �$3%��NDVODUÕQÕQ�NDoÕQÕQ�GR÷UX� WDKPLQ�HGLOGL÷L�YH� WRSODP�
GR÷UX VD\ÕVÕ�YHULOPLúWLU���
dL]HOJH ���¶GH�EDKVHGLOHQ�7HVW�����NDWOÕ� oDSUD]�JHoHUOLOLN� VRQXFX�HOGH�HGLOHQ���DOW�N�PHGHQ�
�$��$��$��$��$��� $��� $��� $��� $�� N�PHOHUL� LOH� D÷ÕQ� H÷LWLOPHVL� VRQXFXQGD� ROXúDQ� D÷�
\DSÕVÕQÕQ�YH�GH÷HUOHULQLQ�$��DOW�N�PHVL�LOH�WHVW�HGLOPH�LúOHPLGLU��
$\QÕ� úHNLOGH� 7HVW� �� LVH� ��NDWOÕ� oDSUD]� JHoHUOLOLN� VRQXFX� HOGH� HGLOHQ� �� DOW� N�PHGHQ�
�$��$��$��$��$��� $��� $��� $��� $�� N�PHOHUL� LOH� D÷ÕQ� H÷LWLOPHVL� VRQXFXQGD� ROXúDQ� D÷�
\DSÕVÕQÕQ�YH�GH÷HUOHULQLQ�$��DOW�N�PHVL�LOH�WHVW�HGLOPH�LúOHPLGLU��
7HVW� �� LúOHPL� LVH� ��NDWOÕ� oDSUD]� JHoHUOLOLN� VRQXFX� HOGH� HGLOHQ� �� DOW� N�PHGHQ�
�$��$��$��$��$��� $��� $��� $��� $�� N�PHOHUL� LOH� D÷ÕQ� H÷LWLOPHVL� VRQXFXQGD� ROXúDQ� D÷�
\DSÕVÕQÕQ�YH�GH÷HUOHULQLQ�$��DOW�N�PHVL�LOH�WHVW�HGLOPH�LúOHPLGLU��
7HVW� �� LúOHPL� LVH� ��NDWOÕ� oDSUD]� JHoHUOLOLN� VRQXFX� HOGH� HGLOHQ� �� DOW� N�PHGHQ�
�$��$��$��$��$��� $��� $��� $��� $�� N�PHOHUL� LOH� D÷ÕQ� H÷LWLOPHVL� VRQXFXQGD� ROXúDQ� D÷�
\DSÕVÕQÕQ�YH�GH÷HUOHULQLQ�$��DOW�N�PHVL�LOH�WHVW�HGLOPH�LúOHPLGLU��



��
7HVW� �� LúOHPL� LVH� ��NDWOÕ� oDSUD]� JHoHUOLOLN� VRQXFX� HOGH� HGLOHQ� �� DOW� N�PHGHQ�
�$��$��$��$��$��� $��� $��� $��� $�� N�PHOHUL� LOH� D÷ÕQ� H÷LWLOPHVL� VRQXFXQGD� ROXúDQ� D÷�
\DSÕVÕQÕQ�YH�GH÷HUOHULQLQ�$��DOW�N�PHVL�LOH�WHVW�HGLOPH�LúOHPLGLU��7HVW�VRQXoODUÕ�dL]HOJH����¶GH�
J|VWHULOPLúWLU���

dL]HOJH�����OU ����LoLQ�LOHUL�EHVOHPHOL�JHUL�\D\ÕOÕPOÕ�D÷�WHVW�VRQXoODUÕ�
7HVW�

1XPDUDVÕ� %ø� )5� $3%� 'R÷UX�
6D\ÕVÕ� �

7HVW��� ��� ����� ��� ����� ��������
7HVW��� ����� ����� ����� ����� ��������
7HVW��� ����� ����� ����� ����� ��������
7HVW��� ����� ����� ����� ����� ��������
7HVW��� ����� ����� ����� ����� ��������

2UWDODPD� ������ ������ ������ ����� ��������

dL]HOJH� ���¶GH� OU ����� GH÷HUL� LoLQ� YH� ��NDWOÕ� oDSUD]� JHoHUOLOLN� LúOHPLQLQ� VRQXFXQGD� �UHWLOHQ�
GR÷UXOXN� RUDQÕ� EHOLUWLOPLúWLU�� $\QÕ� ]DPDQGD� WHVW� YHULOHULQGH� EXOXQDQ� %LFHSV� �%,��� )URQWDOLV�
�)5� YH�$EGXFWRU�3ROOLFLV�%UHYLV� �$3%��NDVODUÕQÕQ�NDoÕQÕQ�GR÷UX� WDKPLQ�HGLOGL÷L�YH� WRSODP�
GR÷UX VD\ÕVÕ�YHULOPLúWLU��7HVW�VRQXoODUÕ�dL]HOJH����¶GH�J|VWHULOPLúWLU��

�dL]HOJH�����OU �����LoLQ�LOHUL�EHVOHPHOL�JHUL�\D\ÕOÕPOÕ�D÷�WHVW�VRQXoODUÕ�
7HVW�

1XPDUDVÕ� %ø� )5� $3%� 'R÷UX�
6D\ÕVÕ� �

7HVW��� ����� ����� ����� ����� ��������
7HVW��� ����� ����� ����� ��� ��������
7HVW��� ����� ����� ����� ����� ��������
7HVW��� ����� ����� ����� ����� ��������
7HVW��� ����� ����� ����� ��� ��������

2UWDODPD� ������ ������ ������ ������ ��������

dL]HOJH� ���¶GH� OU ���� GH÷HUL� LoLQ� YH� ��NDWOÕ� oDSUD]� JHoHUOLOLN� LúOHPLQLQ� VRQXFXQGD� �UHWLOHQ�



��
GR÷UXOXN� RUDQÕ� EHOLUWLOPLúWLU�� $\QÕ� ]DPDQGD� WHVW� YHULOHULQGH� EXOXQDQ� %LFHSV� �%,��� )URQWDOLV�
�)5� YH�$EGXFWRU�3ROOLFLV�%UHYLV� �$3%��NDVODUÕQÕQ�NDoÕQÕQ�GR÷UX� WDKPLQ�HGLOGL÷L�YH� WRSODP�
GR÷UX VD\ÕVÕ�YHULOPLúWLU��7HVW�VRQXoODUÕ�dL]HOJH����¶GH�J|VWHULOPLúWLU��

dL]HOJH�����OU ����LoLQ�LOHUL�EHVOHPHOL�JHUL�\D\ÕOÕPOÕ�D÷�WHVW�VRQXoODUÕ�
7HVW�

1XPDUDVÕ� %ø� )5� $3%� 'R÷UX�
6D\ÕVÕ� �

7HVW��� ����� ����� ����� ����� ��������
7HVW��� ����� ����� ����� ����� ��������
7HVW��� ��� ��� ����� ����� ��������
7HVW��� ����� ����� ����� ����� ��������
7HVW��� ����� ����� ����� ����� ��������

2UWDODPD� ������ ������ ����� ����� ��������

dL]HOJH� ���¶GH� OU ����� GH÷HUL� LoLQ� YH� ��NDWOÕ� oDSUD]� JHoHUOLOLN� LúOHPLQLQ� VRQXFXQGD� �UHWLOHQ�
GR÷UXOXN� RUDQÕ� EHOLUWLOPLúWLU�� $\QÕ� ]DPDQGD� WHVW� YHULOHULQGH� EXOXQDQ� %LFHSV� �%,��� )URQWDOLV�
�)5� YH�$EGXFWRU�3ROOLFLV�%UHYLV� �$3%��NDVODUÕQÕQ�NDoÕQÕQ�GR÷UX� WDKPLQ�HGLOGL÷L�YH� WRSODP�
GR÷UX VD\ÕVÕ�YHULOPLúWLU��7HVW�VRQXoODUÕ�dL]HOJH����¶GH�J|VWHULOPLúWLU��

dL]HOJH�����OU �����LoLQ�LOHUL�EHVOHPHOL�JHUL�\D\ÕOÕPOÕ�D÷�WHVW�VRQXoODUÕ�
7HVW�

1XPDUDVÕ� %ø� )5� $3%� 'R÷UX�
6D\ÕVÕ� �

7HVW��� ����� ��� ����� ����� ��������
7HVW��� ����� ����� ����� ��� ��������
7HVW��� ��� ����� ����� ��� ��������
7HVW��� ����� ����� ����� ����� ��������
7HVW��� ��� ��� ����� ����� ��������

2UWDODPD� ������ ����� ������ ����� ��������

dL]HOJH� ���¶GH� OU ���� GH÷HUL� LoLQ� YH� ��NDWOÕ� oDSUD]� JHoHUOLOLN� LúOHPLQLQ� VRQXFXQGD� �UHWLOHQ�
GR÷UXOXN� RUDQÕ� EHOLUWLOPLúWLU�� $\QÕ� ]DPDQGD� WHVW� YHULOHULQGH� EXOXQDQ� %LFHSV� �%,��� )URQWDOLV�



��
�)5��YH�$EGXFWRU�3ROOLFLV�%UHYLV� �$3%��NDVODUÕQÕQ�NDoÕQÕQ�GR÷UX� WDKPLQ�HGLOGL÷L�YH� WRSODP�
GR÷UX VD\ÕVÕ�YHULOPLúWLU��7HVW�VRQXoODUÕ�dL]HOJH����¶GH�J|VWHULOPLúWLU��

dL]HOJH�����OU ����LoLQ�LOHUL�EHVOHPHOL�JHUL�\D\ÕOÕPOÕ�D÷�WHVW�VRQXoODUÕ�
7HVW�

1XPDUDVÕ� %ø� )5� $3%� 'R÷UX�
6D\ÕVÕ� �

7HVW��� ����� ����� ����� ����� ��������
7HVW��� ����� ����� ����� ����� ��������
7HVW��� ����� ����� ����� ����� ��������
7HVW��� ����� ����� ����� ����� ��������
7HVW��� ����� ��� ����� ����� ���

2UWDODPD� ����� ������ ������ ����� ��������

(OGH�HGLOHQ�VRQXoODUÕQ�JHQHO�GH÷HUOHUL�dL]HOJH����¶GD�YHULOPLúWLU��

dL]HOJH�����dHúLWOL�OU�GH÷HUOHUL�LoLQ�LOHUL�EHVOHPHOL�JHUL�\D\ÕOÕPOÕ�D÷�WHVW�VRQXoODUÕ�
g÷UHQPH�
RUDQÕ� %ø�� )5�� $3%� 'R÷UX�

6D\ÕVÕ� �

���� ������ ������ ������ ����� ��������
����� ������ ������ ������ ������ ��������
���� ������ ������ ����� ����� ��������
����� ������ ����� ������ ����� ��������
���� ����� ������ ������ ����� ��������

������5DG\DO�7HPHOOL�)RQNVL\RQ�$÷ODUÕ�øoLQ�7HVW�6RQXoODUÕ�
5DG\DO� 7HPHOOL� )RQNVL\RQ� $÷ODUÕ�� GH÷LúLN� \D\ÕOPD� NDWVD\ÕODUÕ� �VS�� LoLQ� WHVW� HGLOPLúWLU�� %X�
\D\ÕOPD� NDWVD\ÕODUÕ� ���� ���� ��� YH� ��� GH÷HUOHULGLU�� ��NDWOÕ� oDSUD]� JHoHUOLOLN� WHVWL� VRQXFX�
ROXúWXUXODQ� H÷LWPH� YH� WHVW� YHULOHULQL� \XNDUÕGD� EDKVHGLOHQ� \D\ÕOPD� NDWVD\ÕODUÕQÕ� NXOODQDUDN�
5DG\DO�WHPHOOL�IRQNVL\RQ�D÷ÕQÕQ�GR÷UXOXN�RUDQÕ�EHOLUOHQPLúWLU�
dL]HOJH ���¶GH�WHVW���YHULVL��VS ���������������GH÷HUOHUL�LoLQ�WHVW�HGLOPLúWLU��$\QÕ�]DPDQGD�WHVW�
YHULOHULQGH�EXOXQDQ�%LFHSV��%,���)URQWDOLV��)5��YH�$EGXFWRU�3ROOLFLV�%UHYLV��$3%��NDVODUÕQÕQ�



��
NDoÕQÕQ�GR÷UX�WDKPLQ�HGLOGL÷L�YH�WRSODP�GR÷UX�VD\ÕVÕ�YHULOPLúWLU���
�

dL]HOJH�����7HVW��YHULVL�LoLQ�IDUNOÕ�VS�GH÷HUOHULQGH�UDG\DO�WHPHOOL�IRQNVL\RQ�D÷Õ�WHVW�VRQXoODUÕ�
VS�� %ø� )5� $3%� 'R÷UX�

6D\ÕVÕ� �

��� ��� ��� ��� ��� �������
��� ��� ��� ��� ��� �������
��� ��� ��� ��� ��� �������
��� ��� ��� ��� ��� �������

dL]HOJH����¶GH�WHVW����YHULVL�VS ���������������GH÷HUOHUL�LoLQ�WHVW�HGLOPLúWLU��$\QÕ�]DPDQGD�WHVW�
YHULOHULQGH�EXOXQDQ�%LFHSV��%,���)URQWDOLV��)5��YH�$EGXFWRU�3ROOLFLV�%UHYLV��$3%��NDVODUÕQÕQ�
NDoÕQÕQ�GR÷UX�WDKPLQ�HGLOGL÷L�YH�WRSODP�GR÷UX�VD\ÕVÕ�YHULOPLúWLU���

dL]HOJH ����7HVW���YHULVL�LoLQ�IDUNOÕ�VS�GH÷HUOHULQGH�UDG\DO�WHPHOOL�IRQNVL\RQ�D÷Õ�WHVW�VRQXoODUÕ�
VS�� %ø� )5� $3%� 'R÷UX�

6D\ÕVÕ� �

��� ��� ��� ��� ��� �������
��� ��� ��� ��� ��� �������
��� ��� ��� ��� ��� �������
��� ��� ��� ��� ��� �������

dL]HOJH����¶GD�WHVW���YHULVL��VS ���������������GH÷HUOHUL�LoLQ�WHVW�HGLOPLúWLU��$\QÕ�]DPDQGD�WHVW�
YHULOHULQGH�EXOXQDQ�%LFHSV��%,���)URQWDOLV��)5��YH�$EGXFWRU�3ROOLFLV�%UHYLV��$3%��NDVODUÕQÕQ�
NDoÕQÕQ�GR÷UX�WDKPLQ�HGLOGL÷L�YH�WRSODP�GR÷UX�VD\ÕVÕ�YHULOPLúWLU���
�



��
dL]HOJH�����7HVW���YHULVL�LoLQ�IDUNOÕ�VS�GH÷HUOHULQGH�UDG\DO�WHPHOOL�IRQNVL\RQ�D÷Õ�WHVW�VRQXoODUÕ�

VS�� %ø� )5� $3%� 'R÷UX�
6D\ÕVÕ� �

��� ��� ��� ��� ��� �������
��� ��� ��� ��� ��� �������
��� ��� ��� ��� ��� �������
��� ��� ��� ��� ��� �������

dL]HOJH�����¶GD� WHVW���YHULVL�� VS ���������������GH÷HUOHUL� LoLQ� WHVW� HGLOPLúWLU��$\QÕ�]DPDQGD�
WHVW YHULOHULQGH� EXOXQDQ� %LFHSV� �%,��� )URQWDOLV� �)5�� YH� $EGXFWRU� 3ROOLFLV� %UHYLV� �$3%��
NDVODUÕQÕQ�NDoÕQÕQ�GR÷UX�WDKPLQ�HGLOGL÷L�YH�WRSODP�GR÷UX�VD\ÕVÕ�YHULOPLúWLU���

dL]HOJH������7HVW���YHULVL�LoLQ�IDUNOÕ�VS�GH÷HUOHULQGH�UDG\DO�WHPHOOL�IRQNVL\RQ�D÷Õ�WHVW�VRQXoODUÕ�
VS�� %ø� )5� $3%� 'R÷UX�

6D\ÕVÕ� �

��� ��� ��� ��� ��� �������
��� ��� ��� ��� ��� �������
��� ��� ��� ��� ��� �������
��� ��� ��� ��� ��� �������

dL]HOJH�����¶GH� WHVW���YHULVL�� VS ���������������GH÷HUOHUL� LoLQ� WHVW� HGLOPLúWLU��$\QÕ�]DPDQGD�
WHVW YHULOHULQGH� EXOXQDQ� %LFHSV� �%,��� )URQWDOLV� �)5�� YH� $EGXFWRU� 3ROOLFLV� %UHYLV� �$3%��
NDVODUÕQÕQ�NDoÕQÕQ�GR÷UX�WDKPLQ�HGLOGL÷L�YH�WRSODP�GR÷UX�VD\ÕVÕ�YHULOPLúWLU���

�



��
dL]HOJH������7HVW���YHULVL�LoLQ�IDUNOÕ�VS�GH÷HUOHULQGH�UDG\DO�WHPHOOL�IRQNVL\RQ�D÷Õ�WHVW�VRQXoODUÕ�

VS�� %ø� )5� $3%� 'R÷UX�
6D\ÕVÕ� �

��� ��� ��� ��� ��� �������
��� ��� ��� ��� ��� �������
��� ��� ��� ��� ��� �������
��� ��� ��� ��� ��� �������

5DG\DO�WHPHOOL�IRQNVL\RQ�D÷ÕQÕQ�JHQHO�GH÷HUOHULQL�EXODELOPHN�LoLQ�WHVW����WHVW����WHVW����WHVW����
WHVW ��LúOHPOHULQLQ�RUWDODPDODUÕ�DOÕQPÕúWÕU��%X�GH÷HUOHU�dL]HOJH�����¶GH�YHULOPLúWLU��

dL]HOJH �����)DUNOÕ�VS�GH÷HUOHULQGH�UDG\DO�WHPHOOL�IRQNVL\RQ�D÷Õ�WHVW�VRQXoODUÕ�
VS�� %ø� )5� $3%� 'R÷UX�

6D\ÕVÕ� �

��� ����� ����� ��� ����� ��������
��� ��� ����� ����� ��� ��������
��� ����� ����� ����� ����� ��������
��� ����� ����� ����� ��� ��������

������*HQHOOHúWLULOPLú�5HJUHV\RQ�$÷ODUÕ�øoLQ�7HVW�6RQXoODUÕ�
*HQHOOHúWLULOPLú� 5HJUHV\RQ� $÷ODUÕ�� GH÷LúLN� \D\ÕOPD� NDWVD\ÕODUÕ� �VS�� LoLQ� WHVW� HGLOPLúWLU�� %X�
\D\ÕOPD� NDWVD\ÕODUÕ� ������ ����� YH� ���� GH÷HUOHULGLU�� ��NDWOÕ� oDSUD]� JHoHUOLOLN� WHVWL� VRQXFX�
ROXúWXUXODQ� H÷LWPH� YH� WHVW� YHULOHULQL� \XNDUÕGD� EDKVHGLOHQ� \D\ÕOPD� NDWVD\ÕODUÕQÕ� NXOODQDUDN�
JHQHOOHúWLULOPLú�UHJUHV\RQ�D÷ÕQÕQ�GR÷UXOXN�RUDQÕ�EHOLUOHQPLúWLU��
dL]HOJH ����¶GH�WHVW���YHULVL��VS �����������YH�����GH÷HUOHUL�LoLQ�WHVW�HGLOPLúWLU��$\QÕ�]DPDQGD�
WHVW YHULOHULQGH� EXOXQDQ� %LFHSV� �%,��� )URQWDOLV� �)5�� YH� $EGXFWRU� 3ROOLFLV� %UHYLV� �$3%��
NDVODUÕQÕQ�NDoÕQÕQ�GR÷UX�WDKPLQ�HGLOGL÷L�YH�WRSODP�GR÷UX�VD\ÕVÕ�YHULOPLúWLU���
�



��
dL]HOJH������7HVW���YHULVL�LoLQ�IDUNOÕ�VS�GH÷HUOHULQGH�JHQHOOHúWLULOPLú�UHJUHV\RQ�D÷ÕQÕQ�WHVW�VRQXoODUÕ�

VS�� %ø� )5� $3%� 'R÷UX�
6D\ÕVÕ� �

����� ��� �� �� ��� �������
����� ��� ��� ��� ��� �������
���� ��� ��� �� ��� �������

dL]HOJH�����¶GH�WHVW���YHULVL��VS �����������YH�����GH÷HUOHUL�LoLQ�WHVW�HGLOPLúWLU��$\QÕ�]DPDQGD�
WHVW YHULOHULQGH� EXOXQDQ� %LFHSV� �%,��� )URQWDOLV� �)5�� YH� $EGXFWRU� 3ROOLFLV� %UHYLV� �$3%��
NDVODUÕQÕQ�NDoÕQÕQ�GR÷UX�WDKPLQ�HGLOGL÷L�YH�WRSODP�GR÷UX�VD\ÕVÕ�YHULOPLúWLU���

dL]HOJH������7HVW���YHULVL�LoLQ�IDUNOÕ�VS�GH÷HUOHULQGH�JHQHOOHúWLULOPLú�UHJUHV\RQ�D÷ÕQÕQ�WHVW�VRQXoODUÕ�
VS�� %ø� )5� $3%� 'R÷UX�

6D\ÕVÕ� �

����� �� �� �� ��� �������
����� �� ��� �� ��� �������
���� ��� ��� �� ��� �������

dL]HOJH�����¶GH�WHVW���YHULVL��VS �����������YH�����GH÷HUOHUL�LoLQ�WHVW�HGLOPLúWLU��$\QÕ�]DPDQGD�
WHVW YHULOHULQGH� EXOXQDQ� %LFHSV� �%,��� )URQWDOLV� �)5�� YH� $EGXFWRU� 3ROOLFLV� %UHYLV� �$3%��
NDVODUÕQÕQ�NDoÕQÕQ�GR÷UX�WDKPLQ�HGLOGL÷L�YH�WRSODP�GR÷UX�VD\ÕVÕ�YHULOPLúWLU���

dL]HOJH������7HVW���YHULVL�LoLQ�IDUNOÕ�VS�GH÷HUOHULQGH�JHQHOOHúWLULOPLú�UHJUHV\RQ�D÷ÕQÕQ�WHVW�VRQXoODUÕ�
VS�� %ø� )5� $3%� 'R÷UX�

6D\ÕVÕ� �

����� �� �� �� ��� �������
����� ��� ��� ��� ��� �������
���� �� �� �� ��� �������



��
dL]HOJH�����¶GH�WHVW���YHULVL��VS �����������YH�����GH÷HUOHUL�LoLQ�WHVW�HGLOPLúWLU��$\QÕ�]DPDQGD�
WHVW YHULOHULQGH� EXOXQDQ� %LFHSV� �%,��� )URQWDOLV� �)5�� YH� $EGXFWRU� 3ROOLFLV� %UHYLV� �$3%��
NDVODUÕQÕQ�NDoÕQÕQ�GR÷UX�WDKPLQ�HGLOGL÷L�YH�WRSODP�GR÷UX�VD\ÕVÕ�YHULOPLúWLU���

dL]HOJH������7HVW���YHULVL�LoLQ�IDUNOÕ�VS�GH÷HUOHULQGH�JHQHOOHúWLULOPLú�UHJUHV\RQ�D÷ÕQÕQ�WHVW�VRQXoODUÕ�
VS�� %ø� )5� $3%� 'R÷UX�

6D\ÕVÕ� �

����� ��� �� �� ��� �������
����� ��� ��� �� ��� �������
���� ��� �� �� ��� �������

dL]HOJH�����¶GH�WHVW���YHULVL��VS �����������YH�����GH÷HUOHUL�LoLQ�WHVW�HGLOPLúWLU��$\QÕ�]DPDQGD�
WHVW YHULOHULQGH� EXOXQDQ� %LFHSV� �%,��� )URQWDOLV� �)5�� YH� $EGXFWRU� 3ROOLFLV� %UHYLV� �$3%��
NDVODUÕQÕQ�NDoÕQÕQ�GR÷UX�WDKPLQ�HGLOGL÷L�YH�WRSODP�GR÷UX�VD\ÕVÕ�YHULOPLúWLU���
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2ODVÕOÕNVDO�\DSD\�VLQLU�D÷ÕQÕQ�JHQHO�GH÷HUOHULQL�EXODELOPHN�LoLQ�WHVW����WHVW����WHVW����WHVW����WHVW�
� LúOHPOHULQLQ�RUWDODPDODUÕ�DOÕQPÕúWÕU��%X�GH÷HUOHU�dL]HOJH�����¶GH�YHULOPLúWLU��

dL]HOJH������)DUNOÕ�VS�GH÷HUOHULQGH�RODVÕOÕNVDO�\DSD\�VLQLU�D÷Õ�WHVW�VRQXoODUÕ�
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������$OÕFÕ�dDOÕúPD�.DUDNWHULVWLNOHUL�$QDOL]L�
7DQÕODPD�� WHúKLV� JLEL� NRQXODUGD� \R÷XQ� NOLQLV\HQOHUH� YH� EX� NRQXODUGDNL� KDVWD� |QHPLQL�
DUWWÕUPDN�LoLQ�ELUoRN�DNÕOOÕ�PHGLNDO�VLVWHPOHU�JHOLúWLULOPLúWLU��)DNDW�EX�PHGLNDO�VLVWHPOHULQ�oRN�
D]Õ� X\JXODPDODUGD� NXOODQÕOPDNWDGÕU�� %XQXQ� QHGHQL� LVH� VLVWHPOHULQ� J�YHQOLN�� SHUIRUPDQV� YH��
HWNLQOL÷L� KDNNÕQGD� ELU� NHVLQOLN� \RNWXU�� %X� NRQXODUD� GD\DQÕNOÕ� PHWRWODUÕQ�� HOGH� HGLOHQ�
VRQXoODUÕQ� REMHNWLI� ELU� úHNLOGH� R� LúLQ� X]PDQODUÕ� WDUDIÕQGDQ� NÕ\DVODQPDVÕQD� L]LQ� YHUPHVL�
JHUHNPHNWH� YH� GR÷UX� WDKPLQ� \DSDELOPHVL� LOH� EX� DNÕOOÕ� VLVWHPOHULQ� SHUIRUPDQVÕQÕQ� LVWHQLOHQ�
G�]H\GH�ROPDVÕ�JHUHNPHNWHGLU��*�YHQOL÷LQ�NULWLN�ROGX÷X�GXUXPODUGD��EX�W�U�VLVWHPOHULQ�NOLQLN�
X\JXODPDODUGD�JHQHO�ELU�JHoHUOLOL÷LQLQ�ROPDVÕ�LoLQ��GH÷HUOHQGLUPH�\DSDELOPHN�LoLQ�REMHNWLI�ELU�
PHWRGD VDKLS�ROPDN�JHUHNPHNWHGLU��
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$OÕFÕ� dDOÕúPD� .DUDNWHULVWLNOHUL� �5HFHLYHU� 2SHUDWLQJ� &KDUDFWHULVWLFV�� H÷ULOHUL� PHGLNDO�
VLVWHPOHUGH�NXYYHWOL�YH�REMHNWLI�GH÷HUOHQGLUPHOHU�LoLQ�ELU�WHPHO�IRUP�ROXúWXUXUODU��%X�\|QWHP�
DODQÕQGD� X]PDQ� NLúLOHULQ� YHUGL÷L� ELOJLOHUOH� HOGH� HGLOHQ� WDQÕQÕQ� NDUúÕODúWÕUÕOPDVÕQD� L]LQ�
YHUPHNWHGLU��6LVWHPLQ�SHUIRUPDQVÕQGDNL�LVWDWLVWLNVHO�EHOLUVL]OLNOHU�QLFHO�RODUDN�EHOLUOHQPHVL�LOH�
VLVWHPLQ� ULVNL� KHVDSODQDELOLU�� 9DU� RODQ� DOÕFÕ� oDOÕúPD� NDUDNWHULVWLNOHUL� �$d.�� DQDOL]OHULQGH�
JHQLú�oDSOÕ�LVWDWLVWLNVHO�YHULOHU�JHUHNPHNWHGLU���
$d. H÷ULOHUL�JHQHOOLNOH�LNL�VÕQÕIOÕ�ELU�VÕQÕIOD\ÕFÕGD�NXOODQÕOÕUODU��0HW]�&�(���������������øNLGHQ�
ID]OD VÕQÕID� VDKLS� ELU� VÕQÕIOD\ÕFÕ� LoLQ� GH÷LúLN� SHUIRUPDQV� |OoPH� \|QWHPOHUL� EXOXQPDNWDGÕU��
%XQODUGDQ�ED]ÕODUÕ�oLIWOL�NDUúÕODúWÕUPD��SDLUZLVH�FRPSDULVRQ���+DQG�DQG�7LOO�0�IRQNVL\RQODUÕ��
ELUH NDUúÕ�W�P�NDUúÕODúWÕUÕOPDVÕ��RQH�YHUVXV�DOO��YH�|U�PFHN�D÷Õ��FREZHE��J|VWHULPLGLU���

��������%LUH�NDUúÕ�W�P�NDUúÕODúWÕUPDVÕ��RQH�YHUVXV�DOO���
%X NDUúÕODúWÕUPDGD�� 6�VÕQÕIOÕ� ELU� VÕQÕIODQGÕUPD� SUREOHPL�� ELUH� NDUúÕ� GL÷HUOHUL� úHNOLQGH� LNLOL�
ELoLPH D\UÕODELOLU�� 6� WDQH� VÕQÕIÕ� RODQ� ELU� VÕQÕIODQGÕUPD� SUREOHPLQGH� 6� DGHW� LNLOL� J|VWHULP�
PHYFXWWXU�� 8\JXODPDGDNL� VÕQÕIODPD� SUREOHPLQLQ� �� DGHW� VÕQÕIÕ� ROGX÷XQGDQ�� �� DGHW� LNLOL�
J|VWHULP�EXOXQPDNWDGÕU��%X�J|VWHULPOHU�%LFHSV¶H�NDUúÕ�)URQWDOLV�YH�$EGXFWRU�3ROOLFLV�%UHYLV��
)URQWDOLV¶H� NDUúÕ� %LFHSV� YH� $EGXFWRU� 3ROOLFLV� %UHYLV� YH� VRQ� LNLOL� J|VWHULP� LVH� $EGXFWRU�
3ROOLFLV�%UHYLV¶H�NDUúÕ�%LFHSV�YH�)URQWDOLV�J|VWHULPLGLU��
%X NDUúÕODúWÕUPDQÕQ�\DSÕODELOPHVL�LoLQ�GX\DUOÕOÕN��VHQVLWLYLW\���EHOLUOLOLN��VSHFLILFLW\��YH�GJHUoHN�
NDYUDPODUÕQD�LKWL\Do�YDUGÕU��%X�NDYUDPODUÕ�dL]HOJH�������]HULQGHQ�LQFHOHUVHN��

dL]HOJH������+DWD�0DWULVL��FRQIXVLRQ�PDWUL[��
� %HNOHQHQ�6ÕQÕI�

3 1�
7 73� )3�7DKPLQ�

(GLOHQ�
6ÕQÕI� ) )1� 71�

%XUDGD�H÷HU�|UQHN�SR]LWLI�LVH�YH�WDKPLQ�HGLOHQ�GH÷HU�SR]LWLI�LVH�EX�GH÷HU�73��7UXH�3RVLWLYH��
RODUDN� QLWHOHQGLULOLU�� (÷HU� QHJDWLI� RODUDN� WDKPLQ� HGLOLUVH� )1� �)DOVH� 1HJDWLYH�� RODUDN�
QLWHOHQGLULOLU��(÷HU�|UQHN�QHJDWLI� LVH�YH� WDKPLQ�HGLOHQ�GH÷HU�QHJDWLI� LVH�71��7UXH�1HJDWLYH��
RODUDN� QLWHOHQGLULOLU�� (÷HU� |UQHN� SR]LWLI� RODUDN� WDKPLQ� HGLOPLúVH� )3� �)DOVH� 3RVLWLYH�� RODUDN�
QLWHOHQGLULOLU��%X�ED÷ODPGD�GX\DUOÕOÕN��EHOLUOLOLN��GJHUoHN�NDYUDPODUÕ�DúD÷ÕGDNL�JLEL�WDQÕPODQÕU���
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EHVOHPHOL�JHUL�\D\ÕOÕPOÕ�D÷Õ� LoLQ�HQ� L\L�GH÷HU�� OU �����RODQ� WHVW��� WDUDIÕQGDQ�VD÷ODQPÕúWÕU��%X�
WHVWH�DLW�KDWD�PDWULVL�dL]HOJH�����¶GD�YHULOPLúWLU��
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WHVWH DLW�KDWD�PDWULVL�dL]HOJH�����¶GD�YHULOPLúWLU��
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$÷�7LSL� 'X\DUOÕOÕN %HOLUOLOLN� GJHUoHN�
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%|O�P� ���¶GH� YHULOHQ� YH� WHVW� VRQXoODUÕQGDQ� ROXúDQ� oL]HOJHOHUGHQ� \ROD� oÕNDUDN� %LFHSV��
)URQWDOLV� YH�$EGXFWRU�3ROOLFLV�%UHYLV� NDVODUÕQD� DLW� VÕQÕIODPD�SUREOHPLQGH�� RODVÕOÕNVDO� \DSD\�
VLQLU� D÷Õ� YH� JHQHOOHúWLULOPLú� UHJUHV\RQ� D÷ODUÕQÕQ� SHUIRUPDQVODUÕQÕQ� G�ú�N� ROGX÷X�
J|]OHPOHQPLúWLU��
%X VÕQÕIODPD�SUREOHPLQH�NDUúÕ�SHUIRUPDQVÕ�HQ�\�NVHN�RODQ�D÷�\DSÕVÕ�UDG\DO�WHPHOOL�IRQNVL\RQ�
D÷ODUÕGÕU��øNLQFL�HQ�\�NVHN�SHUIRUPDQV�LVH�LOHUL�EHVOHPHOL�JHUL�\D\ÕOÕPOÕ�D÷�\DSÕVÕGÕU���
5DG\DO� WHPHOOL� IRQNVL\RQ� D÷ÕQÕQ� EX� \�NVHN� SHUIRUPDQVÕQÕQ� \DQÕQGD� KDWD� PDWULVLQGH� GH�
J|U�OG�÷��JLEL�)URQWDOLV�VÕQÕIÕQD�DLW����|UQHNWHQ���¶�Q��VÕQÕIOD\DELOPLúWLU��)DNDW�ELU�|UQHN�LoLQ�
KLoELU VÕQÕI�EHOLUOH\HPHPLúWLU��(úLN�GH÷HUOHUL��]HULQGH�QH�NDGDU�R\QDQÕUVD�R\QDQVÕQ�EX� WDEOR�
WHNUDUGDQ�\DúDQPDNWDGÕU��%X�|]HOOLN�X\JXODPDGD�NXOODQÕODQ�UDG\DO�WHPHOOL�IRQNVL\RQ�D÷Õ�LoLQ�
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