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ùHNLO����� 7LURLG�YHULVL�LoLQ�\DSÕODQ�|UQHN�ELU�WHVW�LúOHPLQLQ�]DPDQ�GL\DJUDPÕ� ��������������������������
�
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dø=(/*(�/ø67(6ø� 6D\ID�
dL]HOJH������)DUNOÕ�WLS�<6$¶ODUÕQ�J|U�QW��LúOHPH�YH�WDQÕPD�X\JXODPDODUÕQGDNL�NXOODQÕPÕ� ��������
dL]HOJH������1HVQH�WDQÕPD�X\JXODPDVÕ�LoLQ�IDUNOÕ�<6$¶QÕQ�H÷LWPH�YH�WHVW�GR÷UXOXN�RUDQODUÕ� ���
dL]HOJH����� �26$�YH�*56$�LoLQ�UHIHUDQV�J|U�QW�OHULQ�VD\ÕVÕ� LOH� WHVW�VHWLQLQ� WDQÕPD�RUDQÕQÕQ�

GH÷LúLPL� ���������������������������������������������������������������������������������������������������������������
dL]HOJH������26$�LOH�KHUELU�QHVQHQLQ�WDQÕPD�RUDQÕ� ��������������������������������������������������������������������
dL]HOJH������*56$�LoLQ�KHUELU�UDNDPÕQ�WDQÕPD�RUDQÕ������������������������������������������������������������������
dL]HOJH������26$�LoLQ�KHUELU�UDNDPÕQ�WDQÕPD�RUDQÕ� �������������������������������������������������������������������
dL]HOJH� ����%HQ]HU� QHVQH� WDQÕPD� X\JXODPDVÕQGD�*56$�YH�26$� LoLQ� UHIHUDQV� J|U�QW�OHULQ�

VD\ÕVÕ�LOH�WHVW�VHWLQLQ�WDQÕPD�RUDQÕQÕQ�GH÷LúLPL�����������������������������������������������������
dL]HOJH������*HQHWLN�DOJRULWPDGDNL�SDUDPHWUHOHULQ�VD\ÕVÕ �����������������������������������������������������������
dL]HOJH������7HVW�DúDPDVÕQGD�KHU�ELU�VÕQÕI�LoLQ�GR÷UX�VÕQÕIODQDQ�|UQHN�VD\ÕODUÕ� �������������������������
dL]HOJH������2UWDODPD�WHVW�EDúDUÕP�RUDQODUÕ���������������������������������������������������������������������������������
dL]HOJH��������%R\XWOX�QHVQH�WDQÕPD�X\JXODPDVÕ�LoLQ�*56$�YH�*56$�*$¶QÕQ�WHVW�EDúDUÕP�

RUDQODUÕ� ����������������������������������������������������������������������������������������������������������������
dL]HOJH� ���� � ��%R\XWOX� QHVQH� WDQÕPD� X\JXODPDVÕ� LoLQ�26$� YH�26$�*$¶� QÕQ� WHVW� EDúDUÕP�

RUDQODUÕ� ����������������������������������������������������������������������������������������������������������������
dL]HOJH������*56$�LOH�KHUELU�UDNDPÕQ�WDQÕQPD�RUDQÕ������������������������������������������������������������������
dL]HOJH������*56$¶QÕQ�*$�LOH�RSWLPL]DV\RQX�VRQXFXQGD�KHUELU�UDNDPÕQ�WDQÕQPD�RUDQÕ� ���������
dL]HOJH� ���� 2SWLPL]DV\RQ� DúDPDVÕQGD� NXOODQÕOPD\DQ� IDUNOÕ� UDNDPODU� LoLQ� *56$� RSWLPL]H�

HGLOPHGHQ�|QFH�KHUELU�UDNDPÕQ�WDQÕQPD�RUDQODUÕ�������������������������������������������������
dL]HOJH� ���� 2SWLPL]DV\RQ� DúDPDVÕQGD� NXOODQÕOPD\DQ� IDUNOÕ� UDNDPODU� LoLQ� *56$� RSWLPL]H�

HGLOGLNWHQ��*56$�*$��VRQUD�KHUELU�UDNDPÕQ�WDQÕQPD�RUDQODUÕ� �������������������������
dL]HOJH�������26$�LOH�KHUELU�UDNDPÕQ�WDQÕQPD�RUDQÕ� �����������������������������������������������������������������
dL]HOJH�������26$¶QÕQ�*$�LOH�RSWLPL]DV\RQX�VRQXFXQGD�KHUELU�UDNDPÕQ�WDQÕQPD�RUDQÕ�����������
dL]HOJH� ����� 2SWLPL]DV\RQ� DúDPDVÕQGD� NXOODQÕOPD\DQ� IDUNOÕ� UDNDPODU� LoLQ� 26$� RSWLPL]H�

HGLOPHGHQ�|QFH�KHUELU�UDNDPÕQ�WDQÕQPD�RUDQODUÕ�������������������������������������������������
dL]HOJH� ����� 2SWLPL]DV\RQ� DúDPDVÕQGD� NXOODQÕOPD\DQ� IDUNOÕ� UDNDPODU� LoLQ� 26$� RSWLPL]H�

HGLOGLNWHQ��26$�*$��VRQUD�KHUELU�UDNDPÕQ�WDQÕQPD�RUDQODUÕ�����������������������������
dL]HOJH������)DUNOÕ�<6$�\DSÕODUÕ�LoLQ�H÷LWPH��WHVW�YH�GR÷UXODPD�SHUIRUPDQVODUÕ������������������������
dL]HOJH������)DUNOÕ� GH÷HUOHUL�LoLQ�*56$¶QÕQ�H÷LWPH��WHVW�YH�GR÷UXODPD�SHUIRUPDQVODUÕ ���������
dL]HOJH������)DUNOÕ� GH÷HUOHUL�LoLQ�)$5�YH�)55�VRQXoODUÕ���������������������������������������������������������
dL]HOJH�����<HWNLOL�NXOODQÕFÕ�VD\ÕVÕQÕQ�DUWÕUÕOPDVÕ�GXUXPXQGD�IDUNOÕ� GH÷HUOHUL�LoLQ�*56$¶QÕQ�

H÷LWPH��WHVW�YH�GR÷UXODPD�SHUIRUPDQVODUÕ� �����������������������������������������������������������
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dL]HOJH������øULV�YHULVL�LoLQ�0DWODE�YH�)3*$�JHUoHNOHPHOHULQLQ�WHVW�SHUIRUPDQVODUÕ������������������
dL]HOJH� ���� 7LURLG� YHULVL� LoLQ� 0DWODE� YH� )3*$� JHUoHNOHPHOHULQLQ� H÷LWPH� YH� WHVW�

SHUIRUPDQVODUÕ� �����������������������������������������������������������������������������������������������������
dL]HOJH� ���� ��ER\XWOX� EHQ]HU� QHVQH� WDQÕPD� X\JXODPDVÕ� LoLQ� 0DWODE� YH� )3*$�

JHUoHNOHPHOHULQLQ�H÷LWPH�YH�WHVW�SHUIRUPDQVODUÕ� ������������������������������������������������
dL]HOJH����� �� H÷LWPH�YHNW|U��YH���JLULú�LoLQ�GRQDQÕP�JHUHNVLQLP�VRQXoODUÕ����������������������������
�
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�
%X� WH]� oDOÕúPDVÕQGD�� JHOLúHQ� WHNQRORML\OH� ELUOLNWH� |QHPL� JLGHUHN� DUWDQ� SDWHUQ� WDQÕPD�VLVWHPOHUL��\DSD\�VLQLU�D÷ODUÕ�LOH�KHP�\D]ÕOÕPVDO�KHP�GRQDQÕPVDO�RODUDN�WDVDUODQPÕúWÕU��
%DúWD�� EX� oDOÕúPDQÕQ� KD]ÕUODQPDVÕQGD� GHVWHN� YH� \DUGÕPODUÕQÕ� HVLUJHPH\HQ�� EHQL� GR÷UX�\|QOHQGLUHQ�YH� \DSD\� VLQLU� D÷ODUÕ�NRQXVXQGD�H÷LWPHQLP�RODQ�GH÷HUOL� GDQÕúPDQ�KRFDP�3URI��'U�� 7�OD\� <ÕOGÕUÕP¶D�� oDOÕúPDPÕQ� JHUoHNOHúWLULOPHVLQGH� |QHUL� YH� GHVWHNOHULQL� HVLUJHPH\HQ�GH÷HUOL� KRFDODUÕP� 3URI�� 'U�� $\GÕQ� $NDQ� YH� <UG�� 'Ro�� 'U�� /DOH� g]\ÕOPD]¶D�� GHVWHN� YH�NDWNÕODUÕQGDQ� GROD\Õ� HOHNWURQLN� \�NVHN� P�KHQGLVL� RODQ� DUNDGDúÕP� $ELG� hYH\V� 'DQÕú¶D� YH�DUDúWÕUPD�J|UHYOLVL�DUNDGDúODUÕP�1XUKDQ�7�UNHU�7RNDQ��1HUJLV�7XUDO��(YUHQ�&HVXU�YH�$KPHW�6HUEHV¶H� LoWHQOLNOH� WHúHNN�U� HGHULP�� $\UÕFD� (OHNWURQLN� YH� +DEHUOHúPH� 0�KHQGLVOL÷L�%|O�P�¶Q�Q�E�W�Q�|÷UHWLP�HOHPDQ�YH�oDOÕúDQODUÕQD�WHúHNN�UOHULPL�VXQDUÕP���
$\UÕFD�EXJ�QOHULPL�ERUoOX�ROGX÷XP�DLOHPH�VRQVX]�WHúHNN�UOHU�HGHULP���� �
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g=(7�
%X�oDOÕúPDGD�\DSD\�VLQLU�D÷ODUÕ�NXOODQÕODUDN�SDWHUQ�WDQÕPD�X\JXODPDODUÕQD�IDUNOÕ�ELU�\DNODúÕP�VXQXOPDNWDGÕU��dDOÕúPDGD�|]HOOLNOH�5DG\DO�7HPHOOL�)RQNVL\RQ�\DSD\�VLQLU�D÷ODUÕQÕQ�ELU�oHúLGL�RODQ�*HQHOOHúWLULOPLú�5HJUHV\RQ�6LQLU�$÷ODUÕ�YH�2ODVÕOÕNVDO�6LQLU�$÷ODUÕ�\DSÕODUÕ�NXOODQÕODUDN�IDUNOÕ� W�U� SDWHUQ� WDQÕPD� X\JXODPDODUÕ� JHUoHNOHúWLULOPLú� YH� WDVDUODQDQ� SDWHUQ� WDQÕPD�VLVWHPOHULQLQ� WHVW�SHUIRUPDQVODUÕ�*HQHWLN�$OJRULWPD�LOH�RSWLPL]H�HGLOHUHN�DUWWÕUÕOPÕúWÕU��'DKD�VRQUD�GD�WDQÕPD�VLVWHPOHULQGH�ROGXNoD�EDúDUÕOÕ�VRQXoODU�YHUHQ�*HQHOOHúWLULOPLú�5HJUHV\RQ�$÷�<DSÕVÕQÕQ�³$ODQ�SURJUDPODQDELOLU�NDSÕ�GL]LOHUL´�LOH�GRQDQÕPVDO�WDVDUÕPÕ�JHUoHNOHúWLULOPLúWLU���
7H]GH�SDWHUQ�WDQÕPD�X\JXODPDODUÕ�RODUDN��JLULú�J|U�QW�OHULQH�KHUKDQJL�ELU�|QLúOHPH�YH�|]HOOLN�oÕNDUPD�LúOHPL�X\JXODPDGDQ���ER\XWOX�QHVQH�WDQÕPD��HO�\D]ÕVÕ�UDNDP�WDQÕPD�YH�HO�JHRPHWULVL�SDWHUQOHULQGHQ� NLúL� WDQÕPD� YH� ��ER\XWOX� EHQ]HU� QHVQHOHULQ� |]HOOLN� oÕNDUÕOPDVÕ� VXUHWL\OH�WDQÕQPDVÕ� LúOHPOHUL� JHUoHNOHúWLULOPLú� YH� \�NVHN� WHVW� EDúDUÕODUÕ� HOGH� HGLOPLúWLU�� 3DWHUQ� WDQÕPD�VLVWHPOHULQLQ� RSWLPL]DV\RQX� DúDPDVÕQGD� LVH� OLWHUDW�UGH� VÕQÕIOD\ÕFÕ� X\JXODPDODUÕQGD� \D\JÕQ�RODUDN� NXOODQÕODQ� LULV� YH� WLURLG� YHULOHUL� VÕQÕIODQGÕUPD�� ��ER\XWOX� QHVQH� WDQÕPD� YH� HO� \D]ÕVÕ�UDNDP� WDQÕPD� SUREOHPOHUL� HOH� DOÕQPÕú� YH� E�W�Q� X\JXODPDODUGD� VLVWHPOHULQ� WHVW�SHUIRUPDQVODUÕQÕQ�DUWÕ÷Õ�J|]OHPOHQPLúWLU��7H]GH�D\UÕFD�*HQHOOHúWLULOPLú�5HJUHV\RQ�$÷�<DSÕVÕ�ELU� GRQDQÕP� WDQÕPODPD� GLOL� RODQ� 9+'/� �9HU\� +LJK� 6SHHG� ,QWHJUDWHG� &LUFXLW� +DUGZDUH�'HVFULSWLRQ� /DQJXDJH�� \DUGÕPÕ\OD� WDVDUODQPÕú� YH� VLVWHP� LULV� YH� WLURLG� YHULOHUL� LOH� ��ER\XWOX�EHQ]HU� QHVQHOHULQ� VÕQÕIODQGÕUÕOPDVÕ� SUREOHPOHUL� LoLQ� GHQHQPLú� YH� \�NVHN� VÕQÕIODPD� EDúDUÕVÕ�HOGH�HGLOPLúWLU���
�

$QDKWDU� .HOLPHOHU�� <DSD\� VLQLU� D÷ODUÕ�� JHQHOOHúWLULOPLú� UHJUHV\RQ� VLQLU� D÷ODUÕ�� RODVÕOÕNVDO�VLQLU� D÷ODUÕ�� SDWHUQ� WDQÕPD�� QHVQH� WDQÕPD�� JHQHWLN� DOJRULWPDODU�� RSWLPL]DV\RQ�� DODQ�SURJUDPODQDELOLU�NDSÕ�GL]LOHUL��
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$%675$&7�
7KLV�VWXG\�SUHVHQWV�DQ�DSSURDFK�WR�UHFRJQL]H�SDWWHUQV�XVLQJ�DUWLILFLDO�QHXUDO�QHWZRUNV��$11���3DWWHUQ�UHFRJQLWLRQ�DSSOLFDWLRQV�DUH�SDUWLFXODUO\�UHDOL]HG�XVLQJ�WKH�*HQHUDO�5HJUHVVLRQ�1HXUDO�1HWZRUNV� �*511��ZKLFK� LV� D� W\SH� RI� UDGLDO� EDVLV� IXQFWLRQ� QHWZRUNV� DQG� WKH� 3UREDELOLVWLF�1HXUDO�1HWZRUNV��311���7KH�WHVW�SHUIRUPDQFHV�RI�WKH�GHVLJQHG�SDWWHUQ�UHFRJQLWLRQ�V\VWHPV�ZHUH� RSWLPL]HG� XVLQJ� JHQHWLF� DOJRULWKP�� 7KHQ�� D� *511� KDUGZDUH� EDVHG� RQ� )LHOG�3URJUDPPDEOH�*DWH�$UUD\V�KDV�EHHQ�GHVLJQHG���
,Q�WKLV�VWXG\� D�PRGHO�ZDV�LPSURYHG�IRU�SDWWHUQ�UHFRJQLWLRQ�ZLWKRXW�SUHSURFHVVLQJ�DQG�IHDWXUH�H[WUDFWLRQ�E\�XVLQJ�$11V�DQG�WKH�V\VWHP�ZDV�WHVWHG�IRU��'�REMHFW�UHFRJQLWLRQ��KDQGZULWWHQ�GLJLW�UHFRJQLWLRQ�DQG�KDQG�JHRPHWU\�LGHQWLILFDWLRQ��,Q�DGGLWLRQ��DQRWKHU�PRGHO�ZDV�LPSURYHG�IRU�SDWWHUQ�UHFRJQLWLRQ�ZLWK�IHDWXUH�H[WUDFWLRQ�E\�*511�DQG�311�DQG�WKLV�V\VWHP�ZDV�WHVWHG�IRU� VLPLODU� �'� REMHFW� UHFRJQLWLRQ�� +LJK� UHFRJQLWLRQ� UDWH� KDV� EHHQ� REWDLQHG� IRU� WKHVH�DSSOLFDWLRQV��)RU�RSWLPL]DWLRQ�RI�SDWWHUQ�FODVVLILFDWLRQ�V\VWHP��GLIIHUHQW�GDWDVHWV�ZHUH�XVHG�WR�WHVW�WKH�V\VWHP��7KH�HIIHFWLYHQHVV�RI�GHVLJQ�ZDV�H[DPLQHG�E\�WKH�ZHOO�NQRZQ�LULV�DQG�WK\URLG�GDWD� FODVVLILFDWLRQ�� DQG� WKHQ� �'� REMHFWV� DQG� KDQGZULWWHQ� GLJLW� UHFRJQLWLRQ�� ([SHULPHQWDO�UHVXOWV� VKRZ� WKDW� WKH� JHQHWLFDOO\� RSWLPL]HG� *511� DQG� 311� SURYLGHV� KLJKHU� UHFRJQLWLRQ�DELOLW\�FRPSDUH�ZLWK�WKDW�RI�XQRSWLPL]HG�*511�DQG�311�IRU�DOO�RI�DSSOLFDWLRQV��,Q�KDUGZDUH�LPSOHPHQWDWLRQ�RI�*511��WKH�SDUWV�RI�WKH�VWUXFWXUH�RI�*511�GHVLJQHG�XVLQJ�9+'/��9HU\�+LJK�6SHHG� ,QWHJUDWHG�&LUFXLW�+DUGZDUH�'HVFULSWLRQ�/DQJXDJH���7KH�GHYHORSHG�V\VWHP�ZDV�FDUULHG� RXW� IRU� GLIIHUHQW� GDWDVHWV� VXFK� DV� LULV� SODQW�� WK\URLG� GLVHDVH� DQG� VLPLODU��'� REMHFW�UHFRJQLWLRQ�DQG�KLJK�FODVVLILFDWLRQ�UDWH�KDV�EHHQ�REWDLQHG��
�

.H\ZRUGV�� $UWLILFLDO� QHXUDO� QHWZRUNV�� JHQHUDO� UHJUHVVLRQ� QHXUDO� QHWZRUNV�� SUREDELOLVWLF�QHXUDO� QHWZRUNV�� SDWWHUQ� UHFRJQLWLRQ�� REMHFW� UHFRJQLWLRQ�� JHQHWLF� DOJRULWKPV�� RSWLPL]DWLRQ��ILHOG�SURJUDPPDEOH�JDWH�DUUD\V����
�
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��� *ø5øù�
*HQHO� DQODPGD� <DSD\� 6LQLU� $÷ODUÕ� �<6$��� EH\QLQ� ELU� LúOHYL� \HULQH� JHWLUPH� \|QWHPLQL�
PRGHOOHPHN�LoLQ�WDVDUODQDQ�VLVWHPOHU�RODUDN�WDQÕPODQDELOLU��<6$¶ODU��SDUDOHO�GD÷ÕOPÕú�\DSÕVÕ��
|÷UHQHELOPH� YH� JHQHOOHPH� \DSPD� |]HOOLNOHUL� VD\HVLQGH� NDUPDúÕN� YH� o|]�POHQPHVL� J�o�
SUREOHPOHUL� o|]HELOPH� \HWHQH÷LQH� VDKLSWLU�� 3DWHUQ� VÕQÕIODQGÕUPD�� LúDUHW� LúOHPH�� VLVWHP�
WDQÕPODPD�YH� GHQHWLPL� JLEL� ELUoRN�P�KHQGLVOLN� DODQÕQGD�<6$¶ODU� ROGXNoD�EDúDUÕOÕ� VRQXoODU�
YHUPHNWHGLU��
3DWHUQ� WDQÕPD�VLVWHPOHUL��J�Q�P�]GH� WHNQRORMLQLQ�KÕ]OD� LOHUOHPHVL\OH�ELUOLNWH�D÷ÕUOÕNOÕ�RODUDN�
HQG�VWUL�� WÕS� YH� DVNHUL� DODQODUGD� ROGXNoD� VÕN� RODUDN� NXOODQÕOPDNWD� YH� WDQÕPD� VLVWHPOHULQLQ�
|QHPL�GH�JLGHUHN�DUWPDNWDGÕU��%X�X\JXODPDODUD�|UQHN�RODUDN�QHVQH��HO� \D]ÕVÕ�NDUDNWHU�� \�]��
SDUPDN�L]L�YH�VHV�WDQÕPD��EL\RPHGLNDO�YHUL�VÕQÕIODPD�YH�KHGHI�WDQÕPD�oDOÕúPDODUÕ�YHULOHELOLU��
*�Q�P�]GH� SDWHUQ� WDQÕPD� VLVWHPOHULQLQ� JHUoHN� ]DPDQOÕ� X\JXODPDODUGD� GR÷UX� ELU� úHNLOGH�
oDOÕúPDVÕQÕQ� VD÷ODQPDVÕ� LoLQ� oDOÕúPDODU� \DSÕOPDNWDGÕU�� gUQH÷LQ� �� ER\XWOX� SDWHUQ� WDQÕPD�
X\JXODPDODUÕ�LoLQ�JHUoHNOHúWLULOHFHN�VLVWHPOHUGH��J|U�QW��LúOHPH�DOJRULWPDODUÕQÕQ�X\JXODQPDVÕ�
LoLQ� oRN� KÕ]OÕ� YH� oRN� E�\�N� EHOOHNOL� ELOJLVD\DUODUD� LKWL\Do� GX\XOPDNWDGÕU�� <6$¶ODU� SDUDOHO�
\DSÕVÕ�QHGHQL\OH�E�\�N�|OoHNOL� W�POHúLN�GHYUH� �9/6,�� WHNQRORMLVL� LOH�JHUoHNOHQHELOPHNWHGLU���
%X�|]HOOLN��<6$¶QÕQ�KÕ]OÕ�YHUL�LúOHPH�\HWHQH÷LQL�DUWÕUPDNWD�YH�JHUoHN�]DPDQOÕ�X\JXODPDODUGD�
WHUFLK�HGLOPHVLQH�VHEHS�ROPDNWDGÕU���
<DSD\� VLQLU� D÷ODUÕQÕQ� \XNDUÕGD� EDKVHGLOHQ� \HWHQHN� YH� DYDQWDMODUÕQGDQ� GROD\Õ�� EX� oDOÕúPDGD�
|]HOOLNOH� *HQHOOHúWLULOPLú� 5HJUHV\RQ� 6LQLU� $÷Õ� �*56$�� YH� 2ODVÕOÕNVDO� 6LQLU� $÷Õ� �26$��
\DSÕODUÕ� LOH� SDWHUQ� WDQÕPD� X\JXODPDODUÕ� JHUoHNOHúWLULOPLú� YH� WDVDUODQDQ� SDWHUQ� WDQÕPD�
VLVWHPOHULQLQ�SHUIRUPDQVODUÕ�*HQHWLN�$OJRULWPD�LOH�RSWLPL]H�HGLOHUHN�DUWWÕUÕOPÕúWÕU��'DKD�VRQUD�
LVH� WDQÕPD� VLVWHPOHULQGH� ROGXNoD� EDúDUÕOÕ� VRQXoODU� YHUHQ� *56$� \DSÕVÕQÕQ�� ³$ODQ�
SURJUDPODQDELOLU�NDSÕ�GL]LOHUL´�LOH�GRQDQÕPVDO�WDVDUÕPÕ�JHUoHNOHúWLULOPLúWLU��
%X� oDOÕúPDGD� JHUoHNOHúWLULOPLú� RODQ� �� ER\XWOX� SDWHUQ� WDQÕPD� X\JXODPDODUÕQÕQ� oR÷X� JLULú�
J|U�QW�OHULQH� KHUKDQJL� ELU� |QLúOHPH� YH� |]HOOLN� oÕNDUPD� LúOHPL� X\JXODPDGDQ�
JHUoHNOHúWLULOPLúWLU��(OGH�HGLOHQ�VRQXoODU��|QHULOHQ�VLVWHPLQ�J|U�QW�OHUGHQ�|]HOOLN�oÕNDUPDQÕQ�
NDUPDúÕN�YH�J�o�ROGX÷X�WDQÕPD�X\JXODPDODUÕ�LoLQ�NXOODQÕODELOHFH÷LQL�J|VWHUPHNWHGLU���
7H]LQ� LNLQFL�� �o�QF�� YH� G|UG�QF�� E|O�POHULQ� GH� VÕUDVÕ\OD� <DSD\� 6LQLU� $÷ODUÕ�� *HQHWLN�
$OJRULWPD�YH�$ODQ�3URJUDPODQDELOLU�.DSÕ�'L]LOHUL�LOH�LOJLOL�|QELOJLOHU�YHULOPLúWLU�����
dDOÕúPDQÕQ�EHúLQFL�E|O�P�QGH�|QFHOLNOH���ER\XWOX�QHVQH� WDQÕPD�YH�HO� \D]ÕVÕ� UDNDP� WDQÕPD�
X\JXODPDODUÕ� JLULú� J|U�QW�OHULQH� KHUKDQJL� ELU� |QLúOHPH� YH� |]HOOLN� oÕNDUPD� LúOHPL�



�
X\JXODPDGDQ� <6$¶ODU� NXOODQÕODUDN� JHUoHNOHúWLULOPLúWLU�� 'DKD� VRQUD� LVH� �� ER\XWOX� EHQ]HU�
QHVQHOHULQ�WDQÕQPDVÕ�X\JXODPDVÕ�JLULú�J|U�QW�OHULQGHQ�|]HOOLN�oÕNDUÕOPDVÕ�VXUHWL\OH�*56$�YH�
26$�NXOODQÕODUDN�JHUoHNOHúWLULOPLúWLU��
$OWÕQFÕ�E|O�PGH��JHUoHNOHúWLULOPLú�SDWHUQ�WDQÕPD�X\JXODPDODUÕQGD�NXOODQÕODQ�*56$�YH�26$�
\DSÕODUÕQÕQ� RSWLPL]DV\RQODUÕ� JHQHWLN� DOJRULWPD� LOH� JHUoHNOHúWLULOPLúWLU��%X� DúDPDGD� |]HOOLNOH�
WDVDUODQDQ�SDWHUQ�WDQÕPD�VLVWHPOHULQGH�RSWLPXP�UHIHUDQV�N�PHQLQ�VHoLPL�LúOHPL�\DSÕOPÕúWÕU��
<HGLQFL� E|O�PGH�� ELRPHWULN� ELU� SDWHUQ� RODQ� HO� JHRPHWULVL� J|U�QW�OHULQGHQ� NLúL� WDQÕPD�
X\JXODPDVÕ�SDWHUQOHUH�KHUKDQJL�ELU�|Q�LúOHPH�YH�|]HOOLN�oÕNDUPD�LúOHPL�\DSPDGDQ�*56$�LOH�
JHUoHNOHúWLULOPLúWLU�YH�VLVWHPLQ�SHUIRUPDQVÕ�)DOVH�$FFHSWDQFH�5DWLR��)$5��YH�)DOVH�5HMHFWLRQ�
5DWLR��)55��GH÷HUOHUL�KHVDSODQDUDN�J|VWHULOPLúWLU���
6RQ� E|O�PGH� LVH� |QFHNL� E|O�POHUGH� \D]ÕOÕPVDO� RODUDN� JHUoHNOHúWLULOPLú� YH� SDWHUQ� WDQÕPD�
X\JXODPDODUÕQGD� ROGXNoD� EDúDUÕOÕ� VRQXoODU� YHUHQ� *56$¶QÕQ� GRQDQÕPVDO� WDVDUÕPÕ�� $ODQ�
SURJUDPODQDELOLU� NDSÕ� GL]LOHUL� �)3*$±)LHOG� 3URJUDPPDEOH� *DWH� $UUD\V�� LOH�
JHUoHNOHúWLULOPLúWLU�� %X� DúDPDGD� WDVDUODQDFDN� VLVWHP� LoHULVLQGHNL� ELULPOHU� ELU� GRQDQÕP�
WDQÕPODPD� GLOL� RODQ� 9+'/� \DUGÕPÕ\OD� LIDGH� HGLOPLúWLU�� 6LVWHPLQ� WDQÕPODQPD� DúDPDVÕQÕ�
WDNLEHQ� GHUOHPH� YH� GDYUDQÕúVDO� EHQ]HWLP� DGÕPODUÕ� JHUoHNOHúWLULOPLúWLU�� 6LVWHPGHQ� EHNOHQHQ�
FHYDSODUÕQ�HOGH�HGLOPHVL\OH�EHUDEHU�VHQWH]OHPH�LúOHPL�JHUoHNOHúWLULOPLú�YH�*56$¶QÕQ�VD\ÕVDO�
RODUDN�JHUoHNOHPHVLQGHNL�GRQDQÕP�JHUHNVLQLPOHUL�EXOXQPXúWXU���
dDOÕúPDGDNL�RUMLQDOOLNOHU�úX�úHNLOGH�|]HWOHQHELOLU��
���ER\XWOX�QHVQH� WDQÕPD�X\JXODPDVÕQGD�JLULú�J|U�QW�OHULQH�KHUKDQJL�ELU�|QLúOHPH�YH�|]HOOLN�
oÕNDUPD�LúOHPL�X\JXODPDGDQ�YH�D]�VD\ÕGD�UHIHUDQV�YHUL�NXOODQÕODUDN�*56$�YH�26$�LOH�\�NVHN�
EDúDUÕ� HOGH� HGLOPHNWHGLU�� *HUoHN� ]DPDQOÕ� SDWHUQ� WDQÕPD� X\JXODPDODUÕQGD� NDUúÕODúÕODQ� HQ�
E�\�N� J�oO�NOHUGHQ� ELUL� RODQ� |]HOOLN� oÕNDUPD� LúOHPLQH� JHUHN� NDOPDGDQ� YH� |]HOOLNOH� QHVQH�
WDQÕPD� X\JXODPDVÕQÕQ� \�NVHN� WDQÕPD� RUDQÕ� HOGH� HGLOHUHN� JHUoHNOHúWLULOHELOPHVL� |QHULOHQ�
VLVWHPLQ�HQ�E�\�N�DYDQWDMÕ�ROPDNWDGÕU��
*56$� YH� 26$� NXOODQÕODUDN� JHOLúWLULOHQ� |]HOOLN� oÕNDUPDNVÕ]ÕQ� SDWHUQ� WDQÕPD� VLVWHPOHULQLQ�
SHUIRUPDQVODUÕQÕ�DUWÕUPDN�LoLQ�JHQHWLN�DOJRULWPD�LOH�RSWLPXP�UHIHUDQV�N�PHQLQ�VHoLPL�YH�D÷�
\DSÕODUÕQÕQ� LoHULVLQGHNL� *DXVV� IRQNVL\RQXQ� JHQLúOL÷LQLQ� EHOLUOHQPHVL� LúOHPL� \DSÕOPÕúWÕU��
/LWHUDW�UGH� \DSÕODQ� *56$� YH� 26$� JLEL� UDG\DO� WHPHOOL� IRQNVL\RQD� VDKLS� D÷� \DSÕODUÕQÕQ�
RSWLPL]DV\RQXQ�GD�JHQHO�RODUDN�JHUoHNOHúWLULOHQ�LúOHP�oR÷XQOXNOD�RSWLPXP�*DXVV�IRQNVL\RQ�
JHQLúOL÷LQLQ�EHOLUOHQPHVLGLU��%X� WH]�oDOÕúPDVÕQGD�VÕQÕIODQGÕUPD�LoLQ�NXOODQGÕ÷ÕPÕ]�YH�\�NVHN�
WHVW� EDúDUÕVÕ� HOGH� HWWL÷LPL]� *56$� YH� 26$� \DSÕODUÕQÕQ� WHVW� SHUIRUPDQVODUÕQÕ� PDNVLPXP�



�
\DSDFDN�� UDG\DO� IRQNVL\RQ� JHQLúOL÷LQLQ� GH÷HUL� LOH� ELUOLNWH� YHUL� N�PHOHULQGH� PHYFXW� RODQ�
|]HOOLN� YHNW|UOHULQLQ� KDQJLOHULQLQ� UHIHUDQV� RODUDN� DOÕQDFD÷ÕQÕ� EHOLUOHQPHNWHGLU�� 0HYFXW�
PHUNH]OHUGHQ�IDUNOÕ�RSWLPDO�PHUNH]OHU�EXOPD�LúOHPL��|]HOOLNOH�VÕQÕIODQGÕUPD�SUREOHPOHUL�LoLQ�
oRN� ID]OD� |]HOOL÷LQ� oÕNDUWÕOGÕ÷Õ� X\JXODPDODUGD� YH\D� EL]LP� oDOÕúPDPÕ]GDNL� JLEL� LNL� ER\XWOX�
YHULOHUGHQ� KLoELU� |]HOOLN� oÕNDUPD� LúOHPL� \DSPDGDQ� JHUoHNOHúWLULOHFHN� RODQ� WDQÕPD�
X\JXODPDODUÕQGD�oRN�ID]OD�PLNWDUGD�RSWLPL]H�HGLOHFHN�SDUDPHWUH�oÕNPDVÕQD�QHGHQ�RODFDN�YH�
EX� GD� DOJRULWPDGD� KÕ]� SUREOHPL� \DUDWDFDNWÕU�� %XQGDQ� GROD\Õ� JHUoHNOHúWLULOHQ� VÕQÕIODQGÕUPD�
X\JXODPDODUÕQGD�RSWLPL]H�HGLOHFHN�RODQ�SDUDPHWUHOHU��PHYFXW�YHUL�N�PHVLQGH�EXOXQDQ�E�W�Q�
|]HOOLN� YHNW|UOHULQLQ� LoLQGHQ� VHoLOHFHN� RODQ� YH� KHU� ELU� VÕQÕI� LoLQ� EL]LP� EHOLUOH\HFH÷LPL]�
UHIHUDQV� YHUL� VD\ÕVÕ� LOH� *DXVV� IRQNVL\RQXQ� JHQLúOL÷L� RODUDN� VHoLOPLúWLU�� gQHULOHQ� DOJRULWPD��
KHP�IDUNOÕ�YHUL�N�PHOHUL�KHP�GH�IDUNOÕ�D÷�\DSÕODUÕ�LoLQ�GHQHQPLú�YH�E�W�Q�X\JXODPDODUGD�WHVW�
SHUIRUPDQVÕQÕ�DUUWÕUGÕ÷Õ�J|]OHQPLúWLU��
*HUoHNOHúWLULOHQ� HO� JHRPHWULVL� SDWHUQOHULQGHQ� NLúL� WDQÕPD� X\JXODPDVÕ� GD�� \LQH� SDWHUQOHUH�
KHUKDQJL�ELU�|Q�LúOHPH�YH�|]HOOLN�oÕNDUPD�LúOHPL�\DSPDGDQ�*56$�LOH�JHUoHNOHúWLULOPLúWLU�YH�
WDVDUODQDQ� VLVWHPLQ� \�NVHN� ELU� SHUIRUPDQV� J|VWHUGL÷L� EXOXQPXúWXU�� $\QÕ� X\JXODPD� IDUNOÕ�
<6$¶ODU� LOH� GHQHQPLú� ROXS� VDGHFH�*56$� LoLQ� \�NVHN� GR÷UXODPD� EDúDUÕVÕ� J|]OHPOHQPLúWLU��
/LWHUDW�UGH� \DSÕODQ� HO� SDWHUQL� WDQÕPD� oDOÕúPDODUÕQGD� JLULú� J|U�QW�OHULQH� ILOWUHOHPH�� NHQDU�
EHOLUOHPH�JLEL�|Q�LúOHPHOHU�\DSÕOPDNWD�YH�GDKD�VRQUD�GD�SDUPDNODUÕQ�X]XQOX÷X��JHQLúOL÷L�JLEL�
SHN� oRN� |]HOOLN� oÕNDUÕODUDN� WDQÕPD� LúOHPL� JHUoHNOHúWLULOPHNWHGLU�� %XQD� J|UH�
JHUoHNOHúWLUGL÷LPL]� \|QWHPLQ� HQ� E�\�N� DYDQWDMÕ� EX� LúOHPOHUH� JHUHN� NDOPDGDQ� \�NVHN�
SHUIRUPDQV�J|VWHUHELOPHVLGLU��
*HUoHNOHúWLUGL÷LPL]� SDWHUQ� WDQÕPD� X\JXODPDODUÕQGD� ROGXNoD� EDúDUÕOÕ� VRQXoODU� YHUHQ�
*56$¶QÕQ�� DODQ� SURJUDPODQDELOLU� NDSÕ� GL]LOHUL� LOH� GRQDQÕPVDO� WDVDUÕPÕ� JHUoHNOHúWLULOPLúWLU��
/LWHUDW�UGH�� *56$¶QÕQ� )3*$� JHUoHNOHPHVLQH� \|QHOLN� VDGHFH� ELU� oDOÕúPD\D� UDVWODQPÕúWÕU��
dDOÕúPDGD� 9+'/� NRGX� LoHULVLQH�� 0DWODE� \D]ÕOÕPÕ� LoLQGHNL� *56$� NRGXQXQ� oHYLULVL�
JHUoHNOHúWLULOPLúWLU�� $\UÕFD� \DSÕODQ� oDOÕúPD� JHUoHN� ELU� SUREOHP� �]HULQH� GHQHQPHPLú� ROXS��
VDGHFH� 0DWODE� YH� 9+'/� VLP�ODV\RQODUÕ� LOH� HOGH� HGLOHQ� VRQXoODU� DUDVÕQGDNL� IDUN�
NDUúÕODúWÕUÕOPDVÕ�\DSÕOPÕúWÕU��%X�WH]�oDOÕúPDVÕQGD��*56$�\DSÕVÕ� LoHULVLQGHNL��gNOLG�PHVDIHVL��
*DXVV� IRQNVL\RQX� YH� E|OPH� EORNODUÕ�� VDELW�QRNWDOÕ� DULWPHWLN� NXOODQÕODUDN� VHQWH]OHQHELOLU�
9+'/� NRGX� LOH� JHUoHNOHQPLú� YH� VLP�ODV\RQ� DúDPDVÕQGD� WDVDUODQDQ� VLVWHPLQ� SHUIRUPDQVÕ�
OLWHUDW�UGH�VÕQÕIOD\ÕFÕ�X\JXODPDODUÕQGD�VÕNOÕNOD�NXOODQÕODQ�IDUNOÕ�YHUL�N�PHOHUL�LoLQ�GHQHQPLúWLU��
�
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<DSD\� 6LQLU� $÷ODUÕ� �<6$��� WHPHO� RODUDN� EL\RORMLN� VLQLU� VLVWHPLQLQ� oDOÕúPD� úHNOLQL� VLP�OH�
HWPHN�LoLQ�WDVDUODQDQ�VLVWHPOHUGLU��6LP�OH�HGLOHQ�VLVWHP�VLQLU�K�FUHOHUL��Q|URQODU��LoHULU�YH�EX�
Q|URQODU�oHúLWOL�úHNLOOHUGH�ELUELUOHULQH�ED÷ODQDUDN�D÷Õ�ROXúWXUXUODU��%X�D÷ODU�|÷UHQPH��KDIÕ]D\D�
DOPD�YH�JLULú�YHULOHUL�DUDVÕQGDNL�LOLúNL\L�RUWD\D�oÕNDUPD�\HWHQH÷LQH�VDKLSWLUOHU��%X�\HWHQHNOHUL�
VD\HVLQGH�<6$¶ODU� ELU� LQVDQ� KDIÕ]DVÕQÕQ� G�ú�QPH� YH� J|]OHPOHPH� JLEL� GR÷DO� \HWHQHNOHULQLQ�
JHUHNHFH÷L�SUREOHPOHUH�o|]�P��UHWHELOPHNWHGLUOHU���
%L\RORMLN�VLVWHPOHUGH�|÷UHQPH�LúOHPL��Q|URQODU�DUDVÕQGDNL�VLQDSWLN�ED÷ODQWÕODUÕQ�D\DUODQPDVÕ�
LOH� ROPDNWDGÕU�� <DQL�� LQVDQODU� GR÷XPODUÕQGDQ� EDúOD\DUDN� ELU� ³\DúD\DUDN� |÷UHQPH´� V�UHFL�
LoHULVLQH�JLUHUOHU�YH�EX�V�UHo�LoLQGH�EH\LQ�V�UHNOL�ELU�JHOLúPH�J|VWHUPHNWHGLU��<DúD\ÕS�WHFU�EH�
HWWLNoH� VLQDSWLN� ED÷ODQWÕODU� D\DUODQÕU� YH� KDWWD� \HQL� ED÷ODQWÕODU� ROXúXU�� %X� VD\HGH� |÷UHQPH�
JHUoHNOHúPHNWHGLU�� %X� GXUXP� <6$¶ODU� LoLQ� GH� JHoHUOLGLU�� g÷UHQPH�� JLULú�oÕNÕú� YHULOHULQLQ�
LúOHQPHVL\OH�� \DQL� H÷LWPH� DOJRULWPDVÕQÕQ� EX� YHULOHUL� NXOODQDUDN� VLQDSVODUÕQ� ED÷ODQWÕ�
D÷ÕUOÕNODUÕQÕ� ELU� \DNÕQVDPD� VD÷ODQDQD� NDGDU� LWHUDWLI� RODUDN� D\DUODPDVÕ\OD� JHUoHNOHúPHNWHGLU�
�+D\NLQ���������
<6$¶ODU� ELUELUOHULQH� ED÷ODQPÕú� YH� ED÷ODQWÕODUÕ� D÷ÕUOÕNODQGÕUÕOPÕú� oRN� VD\ÕGD� LúOHP�
HOHPDQÕQGDQ� �Q|URQODUGDQ�� ROXúDQ� PDWHPDWLNVHO� VLVWHPOHUGLU� YH� JHOHQHNVHO� LúOHPFLOHUGHQ�
IDUNOÕ� úHNLOGH� LúOHP� \DSPDNWDGÕUODU��*HOHQHNVHO� LúOHPFLOHUGH�� WHN� ELU�PHUNH]L� LúOHP� HOHPDQÕ�
KHU� LúOHPL� VÕUDVÕ\OD� JHUoHNOHúWLULU�� <6$¶ODU� GD� LVH� HQ� EDVLW� úHNLOGH�� ELU� LúOHP� HOHPDQÕ�� ELU�
JLUGL\L�ELU�D÷ÕUOÕN�N�PHVL�LOH�D÷ÕUOÕNODQGÕUÕU��GR÷UXVDO�ROPD\DQ�ELU�úHNLOGH�G|Q�ú�P�Q��VD÷ODU�
YH�ELU�oÕNÕú�GH÷HUL�ROXúWXUXU��øON�EDNÕúWD��LúOHP�HOHPDQODUÕQÕQ�oDOÕúPD�úHNOL�EDVLW�J|]�NHELOLU��
$QFDN� <6$¶ODUGDNL� VLQLUVHO� KHVDSODPDQÕQ� J�F��� WRSODP� LúOHP� \�N�Q�� SD\ODúDQ� LúOHP�
HOHPDQODUÕQÕQ�ELUELUOHUL�DUDVÕQGDNL�\R÷XQ�ED÷ODQWÕ�\DSÕVÕQGDQ�JHOPHNWHGLU��
0LPDUL�� |÷UHQPH� \|QWHPL�� ED÷ODQWÕ� VWUDWHMLVL� YE�� IDUNOÕOÕNODUD� VDKLS� oRN� VD\ÕGD�<6$� \DSÕVÕ�
YDUGÕU��*HQHO�RODUDN��<6$¶ODU��o�DQD�NULWHUH�J|UH�VÕQÕIODQGÕUÕOPDNWDGÕUODU��%X�NULWHUOHUGHQ�ELUL�
|÷UHQPH� \|QWHPLGLU�� 7HPHO� RODUDN� LNL� oHúLW� |÷UHQPH� DOJRULWPDVÕ� YDUGÕU�� EXQODU�� (÷LWLFLOL�
|÷UHQPH� YH� H÷LWLFLVL]� |÷UHQPHGLU�� $QFDN� KHU� \|QWHPLQ� NXOODQGÕ÷Õ� |÷UHQPH� NXUDOÕ�
GH÷LúHELOPHNWHGLU��øNLQFL�ELU�VÕQÕIODQGÕUPD��D÷ÕQ�NXOODQGÕ÷Õ�YHUL\H�J|UH�\DSÕOPDNWDGÕU�YH�WHPHO�
RODUDN��QLWHOLNVHO�YH�QLFHOLNVHO�ROPDN��]HUH� LNL� W�U�YHUL�YDUGÕU��'L÷HU�ELU�VÕQÕIODQGÕUPD�NULWHUL�
LVH� D÷ÕQ� \DSÕVÕGÕU�� %D]Õ� D÷ODU� LOHUL� EHVOHPH� úHNOLQGH� \DSÕODQGÕUÕOÕUNHQ�� ED]Õ� D÷ODU� LVH� JHUL�
EHVOHPHOL� ELU� \DSÕGDGÕU�� øOHUL� EHVOHPHOL� D÷ODUGD�� LúOHP� HOHPDQODUÕ� DUDVÕQGDNL� ED÷ODQWÕODU� ELU�
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G|QJ�� ROXúWXUPD]ODU� YH� EX� D÷ODU� JLULú� YHULVLQH� JHQHOOLNOH� KÕ]OÕ� ELU� úHNLOGH� NDUúÕOÕN� �UHWLUOHU��
*HUL� EHVOHPHOL� D÷ODUGD� LVH� ED÷ODQWÕODU� G|QJ�� LoHULUOHU� YH� G|QJ�� VHEHEL\OH� JLUGLQLQ� NDUúÕOÕ÷Õ�
\DYDú� ELU� úHNLOGH� ROXúXU�� D\UÕFD� KHU� VHIHULQGH� \HQL� YHUL� NXOODQDELOPHNWHGLUOHU�� � /LWHUDW�UGH��
KHP�LOHUL�EHVOHPHOL�KHP�GH�JHUL\H�\D\ÕOPD�|]HOOL÷LQH�VDKLS�D÷�\DSÕODUÕ�GD�PHYFXWWXU���+D\NLQ��
��������=XUDGD��������
<6$� oHúLWOHUL� DUDVÕQGD� HQ� oRN� ELOLQHQ� YH� NXOODQÕODQ� D÷ODU� JHUL� \D\ÕOPD� LOH� H÷LWLOHQ� dRN�
.DWPDQOÕ� $OJÕOD\ÕFÕ� �0XOWLOD\HU� 3HUFHSWURQ��� 5DG\DO� 7DEDQOÕ� )RQNVL\RQ� �5DGLDO� %DVLV�
)XQFWLRQ��YH�+RSILHOG�D÷ODUÕ�VD\ÕODELOLU���
/LWHUDW�UGH�PHYFXW�RODQ����¶GHQ�ID]OD�\DSD\�VLQLU�D÷Õ�PRGHOOHULQLQ�ED]ÕODUÕ���J|U�QW��LúOHPH��
QHVQH� WDQÕPD�� HO� \D]ÕVÕ� NDUDNWHU� WDQÕPD�� SDUPDN� L]L� YH� \�]� WDQÕPD� JLEL� X\JXODPDODUGD� VÕN�
RODUDN� NXOODQÕOPDNWDGÕU�� dL]HOJH� ���¶GH� IDUNOÕ� WLS� <6$¶ODUÕQ� J|U�QW�� LúOHPH� YH� WDQÕPD�
X\JXODPDODUÕQGDNL�NXOODQÕP�DODQODUÕQÕ�J|VWHUPHNWHGLU��0�(JPRQW�YG���������
dRN�ID]OD�oHúLW�YH�\R÷XQ�ELU�OLWHUDW�U�ROPDVÕ�QHGHQL\OH��EXUDGD�W�P�D÷�oHúLWOHUL�KDNNÕQGD�ELOJL�
YHULOPHPHNWHGLU�� %XQXQ� \HULQH�� EX� oDOÕúPDGD� HQ� oRN� NXOODQÕODQ� UDG\DO� WHPHOOL� IRQNVL\RQ�
D÷ODUÕQÕQ� ELU� oHúLGL� RODQ�*HQHOOHúWLULOPLú�5HJUHV\RQ�6LQLU�$÷ODUÕ� YH�2ODVÕOÕNVDO�6LQLU�$÷ODUÕ�
LOH�� JHUoHNOHúWLULOHQ� VLP�ODV\RQODUGD� *56$� YH� 26$� LOH� SHUIRUPDQV� NDUúÕODúWÕUPDODUÕQÕQ�
\DSÕOGÕ÷Õ� dRN� .DWPDQOÕ� $OJÕOD\ÕFÕ� 6LQLU� $÷ODUÕ� YH� 5DG\DO�7HPHOOL� )RQNVL\RQ� 6LQLU� $÷ODUÕ�
KDNNÕQGD�ELOJL�YHULOHFHNWLU��
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dL]HOJH�����)DUNOÕ�WLS�<6$¶ODUÕQ�J|U�QW��LúOHPH�YH�WDQÕPD�X\JXODPDODUÕQGDNL�NXOODQÕPÕ��
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���� *HQHOOHúWLULOPLú�5HJUHV\RQ�6LQLU�$÷Õ��
5DG\DO� 7DEDQOÕ� )RQNVL\RQ� �5DGLDO� %DVLV� )XQFWLRQ�5%)�� VLQLU� D÷ÕQÕQ� ELU� oHúLGL� RODQ�*56$�
PRGHOL�� 6SHFKW� �'�)�� 6SHFKW�� ����D�� WDUDIÕQGDQ� JHOLúWLULOPLúWLU��$÷ÕQ� H÷LWPH� LúOHPL� ROGXNoD�
KÕ]OÕGÕU�� $÷� \DSÕVÕQÕQ� EDVLWOL÷L� QHGHQL\OH� J|U�QW�� LúOHPHQLQ� GH� GDKLO� ROGX÷X� SHN� oRN�
X\JXODPDGD� JHQLú� NXOODQÕP� DODQÕ� EXOXQPDNWDGÕU�� *HQHOOHúWLULOPLú� 5HJUHV\RQ� 6LQLU� $÷ODUÕ�
|]HOOLNOH� VLVWHP� PRGHOOHPH� YH� NHVWLULPL�� IRQNVL\RQ� \DNODúWÕUPD� YH� VÕQÕIODQGÕUPD�
X\JXODPDODUÕQD�ROGXNoD�EDúDUÕOÕ�VRQXoODU�YHUHQ�LOHUL�EHVOHPHOL�\DSD\�VLQLU�D÷ODUÕGÕU��
*56$� úHNLO� ���¶GH� J|VWHULOGL÷L� JLEL� G|UW� NDWPDQGDQ� ROXúXU�� øON� NDWPDQ� JLULú� NDWPDQÕGÕU� YH�
LNLQFL�NDWPDQD� WDP�RODUDN�ED÷ODQPÕúWÕU��*LULú�NDWPDQÕ��Q�ER\XWOX�[�GH÷LúNHQOHULQGHQ�ROXúDQ�
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JLULú�YHNW|U�Q��|UQHN�NDWPDQÕQD��LNLQFL�NDWPDQD��LOHWLU���øNLQFL�NDWPDQGD�KHU�ELU�JLULú�|UQH÷LQL�
WHPVLO� HGHQ� ELU� Q|URQ� YDUGÕU� YH� S� DGHW� �[Q� ER\XWXQGDNL� H÷LWPH� \DQL� UHIHUDQV� YHNW|UOHULQL�
GHSRODU��%X�NDWPDQGD�5%)�D÷ODUÕQGDNL� LON�NDWPDQÕQ� LúOHYLQH�EHQ]HU�ELU� LúOHY�JHUoHNOHúWLULU��
JLULúOHU�YH�GHSRODQPÕú�|UQHNOHU�DUDVÕQGDNL�X]DNOÕN�|Oo�W�Q��KHVDSOD\DUDN�oÕNÕú��UHWLUOHU��øNLQFL�
NDWPDQGD� JHQLúOLN� NDWVD\ÕVÕQD� VDKLS�*DXVV� IRQNVL\RQX� NXOODQÕOÕU��%X� NDWPDQGD� \HQL� JLULú�
YHNW|U�� LOH� KHUELU� UHIHUDQV� YHNW|U� DUDVÕQGDNL� gNOLG� X]DNOÕ÷Õ� �'�� YH�:� D÷ÕUOÕNODUÕ� DúD÷ÕGDNL�
úHNLOGH�KHVDSODQPDNWDGÕU���
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%XUDGD��VLJPD�GH÷HUL�� N� D\DUODQDELOLU�ELU�SDUDPHWUH�RODUDN�*DXVV�IRQNVL\RQXQ�JHQLúOL÷LQL��[��
\HQL�JLULú�YHNW|U�Q���[L LVH�GHSRODQDQ�L��UHIHUDQV�YHNW|U��J|VWHUPHNWHGLU���
*56$�GH��o�QF��NDWPDQ�WRSODPD�NDWPDQÕGÕU��$�WRSODPD�YH�%�WRSODPD�Q|URQODUÕQGDQ�ROXúXU��
$�WRSODPD� Q|URQODUÕ� LNLQFL� NDWPDQÕQ� oÕNÕúODUÕQÕQ� D÷ÕUOÕNOÕ� �KHU� ELU� GHSRODQPÕú� |UQHN� LoLQ�
YHULOHQ�KHGHI�GH÷HUOH�LNLQFL�NDWPDQÕQ�oÕNÕúÕQÕQ�oDUSÕOPDVÕ��WRSODPÕQÕ�JHUoHNOHúWLULU��%�WRSODPD�
Q|URQODUÕ� LVH� EX� oÕNÕú� GH÷HUOHULQL� D÷ÕUOÕNVÕ]� RODUDN� WRSODU�� '|UG�QF�� NDWPDQGDNL� oÕNÕú�
Q|URQODUÕQÕQ�KHU�ELULQH�ED÷OÕ�VDGHFH�ELU�$�WRSODPD�Q|URQX�YH�KHSVLQH�RUWDN�RODUDN�ED÷ODQWÕOÕ�
ELU� DGHW� %�WRSODPD� Q|URQX� YDUGÕU�� dÕNÕú� NDWPDQÕQGD� LVH� KHU� ELU� $�WRSODPÕ� %�WRSODPÕQD�
E|O�QHUHN� oÕNÕúODU� HOGH� HGLOLU�� $÷ÕQ� oÕNÕú� GH÷HUL� LVH� DúD÷ÕGDNL� JLEL� KHVDSODQÕU� �+HLPHV� YG��
���������=KDQZHL�YG����������
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%XUDGD�S��H÷LWPH�YHNW|UOHULQLQ�VD\ÕVÕQÕ��\LM� KHU�ELU�GHSRODQPÕú�|UQHN�LoLQ�YHULOHQ�KHGHI�GH÷HUL�
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ùHNLO�����*HQHOOHúWLULOPLú�UHJUHV\RQ�VLQLU�D÷Õ�\DSÕVÕ��

��� 2ODVÕOÕNVDO�6LQLU�$÷Õ��
2ODVÕOÕNVDO�VLQLU�D÷ODUÕ�%D\HV�3DU]HQ�NHVWLULFLOHU�RODUDN�GD�ELOLQLU��.��YH�.��VÕQÕIODUÕQGDQ�ELULQH�
DLW��P�ER\XWOX� ELU� [� YHNW|U�� ROVXQ��.��YH�.�� VÕQÕIODUÕQD� DLW� RODVÕOÕN� \R÷XQOXN� IRQNVL\RQODUÕ�
)��[��YH�)��[��ROVXQ��%D\HV�7HRUHPL¶QH�J|UH�[�YHNW|U����
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HúLWVL]OL÷L�GR÷UX�LVH�.�� HúLWVL]OL÷LQ�WHUVL�GR÷UX�LVH�.��VÕQÕIÕQD�DLWWLU��%XUDGD�3��YH�3�� .��YH�.��

VÕQÕIODUÕQÕQ� J|U�OPH� RODVÕOÕ÷ÕGÕU�� /�� [� YHNW|U�Q�Q� .�� VÕQÕIÕQD� DLW� LNHQ� .�� RODUDN� \DQOÕú�
VÕQÕIODPD�RUDQÕ��/��LVH�[�YHNW|U�Q�Q�.��VÕQÕIÕQD�DLW�LNHQ�.��RODUDN�\DQOÕú�VÕQÕIODPD�RUDQÕGÕU�YH�
PDOL\HW� IRQNVL\RQX� RODUDN� DGODQGÕUÕOÕU�� %XUDGDQ� J|U�OHFH÷L� JLEL�� )��[��� )��[��� /�� YH� /�¶QLQ�
ELOLQPHVL� GXUXPXQGD� [� YHNW|U�Q�Q� HQ� \�NVHN� RODVÕOÕNOD� KDQJL� VÕQÕID� DLW� ROGX÷X� WHVSLW�
HGLOHELOLU� �*RK�� ������� 26$¶ODUGD� VÕQÕIODUD� DLW� \R÷XQOXN� IRQNVL\RQODUÕ� 3DU]HQ� SHQFHUHOHUL�
�3DU]HQ��������NXOODQÕODUDN�DúD÷ÕGDNL�úHNLOGH�EXOXQXU���
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%XUDGD�Q�H÷LWPH��UHIHUDQV��YHNW|UOHULQLQ�VD\ÕVÕ��P�JLULú�X]D\ÕQÕQ�ER\XWX��M�UHIHUDQV�YHNW|U�Q�
QXPDUDVÕ�YH� LVH�D\DUODQDELOLU�ELU�\XPXúDWPD�WHULPLGLU���
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���� dRN�.DWPDQOÕ�$OJÕOD\ÕFÕ�6LQLU�$÷ODUÕ�
dRN�VD\ÕGD�NDWPDQ�LoHUHQ�\DSD\�VLQLU�D÷ODUÕGÕU��\DQL�ELULPOHU�NDWPDQODU�úHNOLQGH�G�]HQOHQLU���
%LU� NDWPDQGDNL� K�FUHOHULQ� oÕNÕúODUÕ� ELU� VRQUDNL� NDWPDQD� D÷ÕUOÕNODU� �]HULQGHQ� JLULú� RODUDN�
YHULOLU��*LULú�NDWPDQÕ��GÕú�RUWDPODUGDQ�DOGÕ÷Õ�ELOJLOHUL�GH÷LúLNOL÷H�X÷UDWPDGDQ�JL]OL�NDWPDQGDNL�
ELULPOHUH� LOHWLU� YH� ELOJL� JL]OL� NDWPDQGD� YH� oÕNÕú� NDWPDQÕQGD� LúOHQHUHN� D÷ÕQ� oÕNÕúÕ� EHOLUOHQLU��
*HUL\H� \D\ÕOÕP� |÷UHQPH� DOJRULWPDODUÕ�� EX� WLS� <6$¶ODUÕQ� H÷LWLPLQGH� HWNLQ� RODUDN�
NXOODQÕOPDNWDGÕU�� ùHNLO� ���¶GH� JLULú� NDWPDQÕ�� JL]OL� NDWPDQ� YH� oÕNÕú� NDWPDQÕ� ROPDN� �]HUH� ��
NDWPDQOÕ�\DSD\�VLQLU�D÷Õ�\DSÕVÕ�J|VWHULOPHNWHGLU��3DUN�YG���������

ùHNLO�����dRN�NDWPDQOÕ�DOJÕOD\ÕFÕ�\DSD\�VLQLU�D÷Õ�\DSÕVÕ��
$÷ÕQ� H÷LWLPLQGH�� D÷ÕUOÕNODUÕQ� EHOLUOL� YH\D� UDVJHOH� GH÷HUOHUOH� EDúODWÕOGÕNWDQ� VRQUD� HQ� X\JXQ�
GH÷HUOHUL� DOPDVÕ� |QHPOL� ELU� DGÕPGÕU�� (÷LWPH� LúOHPLQGH� ELU� |UQHNOHU� N�PHVL� YH� KHGHIOHU�
EXOXQPDVÕ� JHUHNPHNWHGLU�� (÷LWLP� V�UHVLQFH�� D÷ÕQ� SHUIRUPDQV� IRQNVL\RQXQX� NL� EX� LOHUL�
EHVOHPHOL� D÷ODU� LoLQ� HQ� N�o�N� NDUHVHO� KDWDGÕU�� PLQLPL]H� HGHFHN� úHNLOGH� D÷ÕUOÕNODU� LWHUDWLI�
RODUDN�D\DUODQÕU��(Q�N�o�N�NDUHVHO�KDWD��JLULúOHU�YH�KHGHIOHU�DUDVÕQGDNL�RUWDODPD�NDUHVHO�KDWD�
RODUDN�KHVDSODQÕU��/HUD�YG����������+D\NLQ���������

��� 5DG\DO�7HPHOOL�)RQNVL\RQ�6LQLU�$÷ODUÕ�
5DG\DO� WHPHOOL� IRQNVL\RQ�D÷ODUÕ�� oRN�NDWPDQOÕ�DOJÕOD\ÕFÕOÕ� VLQLU�D÷Õ� \DSÕODUÕQD�EHQ]HU� úHNLOGH�
JLULú� NDWPDQÕ�� JL]OL� NDWPDQ� YH� oÕNÕú� NDWPDQÕQGDQ� ROXúXU�� *LULú� NDWPDQÕ� JLULú� YHNW|U� X]D\Õ��
oÕNÕú�NDWPDQÕ�GD�|U�QW��VÕQÕIODUÕ� LOH� LOLúNLOLGLU��%|\OHOLNOH� W�P�\DSÕ��JL]OL�NDWPDQÕQ�\DSÕVÕ�YH�
JL]OL� NDWPDQ� LOH� oÕNÕú� NDWPDQÕ� DUDVÕQGDNL� D÷ÕUOÕNODUÕQ� EHOLUOHQPHVLQH� LQGLUJHQLU�� *L]OL�
NDWPDQGDNL� Q|URQODUÕQ� DNWLYDV\RQ� IRQNVL\RQODUÕ� ELU� FL PHUNH]L� YH� L EDQW� JHQLúOL÷L� LOH�
EHOLUOHQLU��$NWLYDV\RQ�IRQNVL\RQX���
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HúLWOL÷L� LOH� WDQÕPODQDQ� ELU� *DXVV� H÷ULVLGLU�� dÕNÕú� NDWPDQÕQGDNL� M�� Q|URQXQ� oÕNÕúÕ� LoLQ� JHQHO�
HúLWOLN�LVH�úX�úHNLOGHGLU��
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%XUDGD� ZLM� L�� JL]OL� Q|URQ� YH� M�� oÕNÕú� Q|URQX� DUDVÕQGDNL� D÷ÕUOÕN� NDWVD\ÕVÕGÕU� �9HUOH\VHQ� YG��
��������3DUN�YG���������
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��� *(1(7ø.�$/*25ø70$/$5�
*HQHWLN�DOJRULWPD��*$���GR÷DGDNL�HYULP�PHNDQL]PDVÕQÕ�|UQHN�DODQ�ELU�DUDPD�PHWRGXGXU�YH�
ELU�YHUL�JUXEX�LoHULVLQGHQ�|]HO�ELU�YHUL\L�EXOPDN�LoLQ�NXOODQÕOÕU��*HQHWLN�DOJRULWPDODU�GR÷DGD�
JHoHUOL� RODQ� HQ� L\LQLQ� \DúDPDVÕ� NXUDOÕQD� GD\DQDUDN� V�UHNOL� L\LOHúHQ� o|]�POHU� �UHWLU�� %XQXQ�
LoLQ�³L\L´QLQ�QH�ROGX÷XQX�EHOLUOH\HQ�ELU�X\JXQOXN�IRQNVL\RQX�YH�\HQL�o|]�POHU��UHWPHN�LoLQ�
oDSUD]ODPD� YH� GH÷LúWLUPH� �PXWDV\RQ�� JLEL� RSHUDW|UOHUL� NXOODQÕU�� *HQHWLN� DOJRULWPDODUÕQ� ELU�
JUXS� o|]�POH� X÷UDúPDVÕ� |]HOOL÷L� VD\HVLQGH�� oRN� VD\ÕGD� o|]�P�Q� LoLQGHQ� L\LOHUL� VHoLOLS�
N|W�OHUL�HOHQHELOLU��*HQHWLN�DOJRULWPDODUÕ�GL÷HU�DOJRULWPDODUGDQ�D\ÕUDQ�HQ�|QHPOL�|]HOOLNOHUGHQ�
ELULGH� VHoPHGLU�� 6HoLP� LúOHPL� GH� LON� JUXEXQ� ROXúWXUXOPDVÕ� JLEL� UDVJHOHGLU� DQFDN� EX� UDVJHOH�
VHoLPGH��VHoLOPH�RODVÕOÕNODUÕQÕ�o|]�POHULQ�X\JXQOX÷X�EHOLUOHU��*ROGEHUJ���������

���� *HQHWLN�$OJRULWPDODUÕQ�dDOÕúPD�3UHQVLEL�
*HQHWLN�DOJRULWPDODUÕQ�oDOÕúPDVÕQÕ�DúD÷ÕGDNL�JLEL�|]HWOH\HELOLUL]��
$GÕP� ��� %LU� EDúODQJÕo� SRS�ODV\RQX� �NURPR]RPODUÕQ� ELU� QHVOL�� ROXúWXUXOXU�� \DQL� RODVÕ�
o|]�POHULQ�NRGODQGÕ÷Õ�ELU�o|]�P�JUXEX�ROXúWXUXOXU���
$GÕP� ��� +HU� ELU� NURPR]RPXQ� QH� NDGDU� L\L� ROGX÷X� EHOLUOHQLU� �X\JXQOXN� IRQNVL\RQXQXQ�
EHOLUOHQPHVL���
$GÕP� ��� 0HYFXW� NURPR]RPODUD� HúOHPH� LúOHPL� YH� EXQGDQ� VRQUD� RUWD\D� oÕNDQ� \HQL�
NURPR]RPODUÕQ� X\JXQOXN� GH÷HULQH� J|UH� \HQLGHQ� NRS\DODPD� YH� GH÷LúWLUPH� RSHUDW|UOHUL�
X\JXODQÕU��%X�VD\HGH�\HQL�ELU�WRSOXP�ROXúWXUXOXU��
$GÕP����1HVLOGHQ�DU]X�HGLOPH\HQ�NURPR]RPODU�RUWDGDQ�NDOGÕUÕOÕU��
$GÕP����7�P�NURPR]RPODUÕQ�X\JXQOXNODUÕ� WHNUDU�KHVDSODQÕU�YH����DGÕPGDQ�VRQUDNL�DGÕPODU�
MHQHUDV\RQ�VD\ÕVÕ�ELWLQFH\H�NDGDU�\HQLGHQ�JHUoHNOHúWLULOLU�
%X� DGÕPODU� VRQXQGD� R� DQD� NDGDU� EXOXQPXú� HQ� L\L� NURPR]RP� DOJRULWPDQÕQ� VRQXFXQX�
J|VWHUPHNWHGLU��*ROGEHUJ����������.DUDER÷D���������
*HQHWLN� DOJRULWPDODUÕQ� WHPHO� DNÕú� GL\DJUDPÕ� ùHNLO� ���¶GH� J|VWHULOPLúWLU�� EXUDGDNL� VWDQGDUW�
*$¶QÕQ� oDOÕúWÕUÕODELOPHVL� LoLQ� WHVSLW� HGLOPHVL� JHUHNHQ� WHPHO� QRNWDODU�� NURPR]RP� J|VWHULPL��
VHoLP� VWUDWHMLVL�� oR÷DOPD� RSHUDW|UOHUL�� LON� SRS�ODV\RQXQ� \DUDWÕOPDVÕ�� RSWLPL]DV\RQX�
VRQODQGÕUPD�NULWHUL�YH�GH÷HUOHQGLUPH�IRQNVL\RQXGXU��+DWDQDND�YG����������*ROGEHUJ���������
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ùHNLO�����*HQHWLN�$OJRULWPDQÕQ�$NÕú�'L\DJUDPÕ�

��� *HQHWLN�$OJRULWPDODUGD�.XOODQÕODQ�7HPHO�2SHUDW|UOHU�

����� .URPR]RP�*|VWHULPL�

*HQHWLN� DOJRULWPD� LOH� RSWLPL]H� HGLOPH\H� oDOÕúÕODQ� SUREOHPLQ� PXKWHPHO� o|]�P�� ELU� GL]L�
SDUDPHWUH� LOH� WHPVLO� HGLOPHNWHGLU� YH� EXQD� J|UH� |QFHOLNOH� DOJRULWPDGD� SDUDPHWUH� VD\ÕVÕQÕQ�
EHOLUOHQPHVL� JHUHNLU�� 3DUDPHWUHOHU� JHQ� RODUDN� DGODQGÕUÕOÕUODU� YH� ELUOHúHUHN� NURPR]RPODUÕ�
ROXúWXUXUODU�� .URPR]RPODUÕQ� J|VWHULPLQGH� EHOLUOL� ELU� DOIDEH� NXOODQÕOÕU�� %X� DOIDEH�
VHPEROOHUGHQ�� LNL� WDEDQOÕ� VD\ÕODUGDQ�� WDPVD\ÕODUGDQ� YH� JHUoHO� VD\ÕODUGDQ� ROXúDELOLU�� *$¶QÕQ�
\D\JÕQODúPD\D� EDúODGÕ÷Õ� LON� ]DPDQODUGD�� SDUDPHWUH� GH÷HUOHUL� LoLQ� LNL� WDEDQOÕ� J|VWHULP� GDKD�
X\JXQ� J|U�O�S� \D\JÕQ� RODUDN� NXOODQÕOPÕúWÕU�� 0LFKDOHZLF]�� oDOÕúPDODUÕ\OD� DUDPD� X]D\ÕQÕQ�
GR÷DVÕ\OD� X\XPOX� J|VWHULPOHULQLQ� GDKD� L\L� VRQXoODU� VD÷ODGÕ÷ÕQÕ� J|VWHUPLúWLU�� %X� QHGHQOH��
IRQNVL\RQ�RSWLPL]DV\RQXQGD��NURPR]RPODUÕQ� LNL� WDEDQOÕ�J|VWHULPLQH�NÕ\DVOD�JHUoHO� VD\ÕODUOD�
LIDGH�HGLOPHVL�GDKD�YHULPOLGLU��0LFKDOHZLF]���������

����� 8\JXQOXN�)RQNVL\RQX�

$OJRULWPD� LoHULVLQGH� o|]�P�� LVWHQHQ� KHU� SUREOHP� LoLQ� ELU� X\JXQOXN� IRQNVL\RQX�
EHOLUOHQPHOLGLU�� %X� IRQNVL\RQ� VD\HVLQGH�� EHOLUOL� ELU� NURPR]RPXQ� o|]�PH� \DNÕQOÕ÷ÕQÕQ�
J|VWHUJHVL� RODQ� X\JXQOXN� GH÷HUL� KHVDSODQPDNWDGÕU�� 3RS�ODV\RQ� LoHULVLQGHQ� X\JXQOXN� GH÷HUL�
\�NVHN� RODQ� ELUH\OHU� VHoLOHUHN�� HQ� \�NVHN� X\JXQOXNOX� ELUH\�� X\JXQOX÷X� G�ú�N� RODQ� ELUH\LQ�
\HULQL�DOPDNWDGÕU��%|\OHOLNOH�ELUH\OHU�X\JXQOXN�GH÷HUOHULQLQ�\�NVHNOL÷LQH�J|UH�GDKD�E�\�N�ELU�
RODVÕOÕNOD�VHoLOPHNWHGLU���'XYLYLHU�YG����������*ROGEHUJ���������



��
������ 6HoLP�
*HQHWLN� DOJRUWLPDODUÕQ� LoHULVLQGHNL� VHoLP� LúOHPLQLQ� DPDFÕ�� X\JXQOXNODUÕ� G�ú�N� RODQ�
NURPR]RPODUÕQ� HOHQLS� X\JXQOXNODUÕ� \�NVHN� RODQ� NURPR]RPODUÕQ� D÷ÕUOÕNODUÕQÕ� KLVVHWWLUHFHN�
\HQL� ELU� QHVLO� ROXúWXUPDN� YH� E|\OHFH� QHVLO� LoHULVLQGHNL� NDOLWHVL� G�ú�N� ELUH\OHULQ� VD\ÕODUÕQÕQ�
D]DOWÕOPDVÕGÕU�� 6HoLP� LúOHPL�� X\JXQOXNODUÕ� E�\�N� NURPR]RPODUÕQ�� X\JXQOXNODUÕ� N�o�N�
NURPR]RPODUÕQ� �]HULQH� WHNUDU� \D]ÕOÕS� YH\D� UXOHW� oDUNÕ� VHoLPL� �URXOHWWH� ZKHHO� VHOHFWLRQ�� YH�
WXUQXYD� VHoLPL� �7RXUQDPHQW� 6HOHFWLRQ�� JLEL� VHoPH� \|QWHPOHUL� NXOODQÕODUDN� \DSÕOPDNWDGÕU�
�-LQJKXL�YG����������.KDUEDW�YG�����������
%X�oDOÕúPDGD�NXOODQÕODQ�UXOHW�WHNHUOH÷L�VHoLPL�\|QWHPL�DúD÷ÕGD�DoÕNODQPÕúWÕU��

�� 3RS�ODV\RQGDNL�W�P�ELUH\OHULQ�X\JXQOXN�GH÷HUOHULQLQ�WRSODPÕ�KHVDSODQÕU��
�� 7�P� ELUH\OHULQ� X\JXQOXN� GH÷HUOHUL� EX� WRSODP� GH÷HUH� E|O�Q�U� YH� EXUDGDQ� ELUH\OHULQ�

VHoLOPH�RODVÕOÕNODUÕ�HOGH�HGLOLU���
�� (OGH�HGLOHQ�EX�VHoLOPH�RODVÕOÕNODUÕ�GH÷HUOHUL��KHU�ELU�ELUH\LQ�ELU�GDLUH��UXOHW� WHNHUOH÷L��

LoLQGH� NDSOD\DFD÷Õ� DODQÕ� J|VWHUPHNWHGLU�� dDUN� G|QG�U�OHUHN� KHUKDQJL� ELU� GLOLPGH�
GXUPDVÕ�EHNOHQLU��ùHNLO������YH�RNXQ�HQ�ID]OD�GLOLPH�VDKLS�RODQ�NURPR]RPX�J|VWHUPH�
RODVÕOÕ÷Õ�HQ�\�NVHN�RODFDNWÕU��<XDQSLQJ�YG����������-LQJKXL�YG���������

ùHNLO�����5XOHW�oDUNÕ��
�



��
������ dDSUD]ODPD�
dDSUD]ODPD�LúOHPL��GR÷DO�VLVWHPOHUGH�PH\GDQD�JHOHQ�YH\D�JHQHWLN�oDSUD]ODPD�ROD\Õ\OD�RUWD\D�
oÕNDQ�PHOH]��KLEULG��\DSÕODUÕQ��UHWLOPHVLQH�HúGH÷HU�ELU�|]HOOL÷L�JHQHWLN�DOJRUWLPD\D�ND]DQGÕUÕU�
YH� DOJRULWPDGD� NURPR]RPODUÕQ� JHQOHULQL� ELUELUOHUL\OH� GH÷LúWLUPHOHULQL� VD÷ODPDNWDGÕU�� gQFH�
oDSUD]ODPD�\DSÕODFDN�NURPR]RP�oLIWL� UDVJHOH�VHoLOLU�YH�oDSUD]ODPD�RSHUDW|U��EX�NURPR]RP�
oLIWOHULQGHQ�\HQL�LNL�\DSÕ�PH\GDQD�JHWLULU��%XUDGDNL�DPDo�PHYFXW�QHVLOGHQ�GDKD�IDUNOÕ�QHVLOOHU�
HOGH�HWPHNWLU���.DUDER÷D��������

������ 0XWDV\RQ�
*HQHWLN�DOJRULWPDODUGD�SRS�ODV\RQGD�oHúLWOLOLN�\DUDWDELOPHN�YH�JHQHO�ELU�HQ�L\L\H�XODúDELOPHN�
LoLQ�ELUH\OHUGHNL�NRGODU�EHOOL�ELU�RODVÕOÕN� LOH�GH÷LúLPH� �PXWDV\RQD��X÷UDWÕOPDNWDGÕU��*$¶GDNL�
EX� LúOHP� |QFHGHQ� EHOLUOHQHQ� ELU� GXUGXUPD� NRúXOX� VD÷ODQÕQFD\D� NDGDU� GHYDP� HWPHNWHGLU��
5DVJHOH� VHoLOHQ� NURPR]RPGDNL� ELU� YH\D� ELUNDo� JHQL� UDVJHOH� GH÷LúLNOL÷H� X÷UDWDQ� PXWDV\RQ�
RSHUDW|U�Q�Q� QHVLO� EDúÕQD� X\JXODQPD� RUDQÕQÕQ� G�ú�N� ROPDVÕ� |QHULOLU�� 0XWDV\RQ� LúOHPL\OH��
oDSUD]ODPD�LúOHPL\OH��UHWLOHPH\HQ�X\JXQOXN�GH÷HUL�\�NVHN�NURPR]RPODUÕ��UHWPHN�P�PN�Q�
ROPDNWDGÕU�� $QFDN� X\JXQOXN� GH÷HUL� ROGXNoD� \�NVHN� RODQ� NURPR]RPODUÕ� ER]PD� LKWLPDOL� GH�
EXOXQPDNWDGÕU���*ROGEHUJ����������<LQJMLH�YG���������
0XWDV\RQ� LúOHPL� ROPD\DQ� ELU� JHQHWLN� DOJRULWPDGD�� HOHPDQODUÕQ� VHoLP� YH� oDSUD]ODPD�
LúOHPOHULQGH� GH÷LúPHGL÷L� YDUVD\ÕOÕUVD�� RSWLPDO� o|]�P� DQFDN� o|]�P� HOHPDQODUÕQÕQ� EDúODQJÕo�
SRS�ODV\RQXQGD�EXOXQPDVÕ�KDOLQGH�JHUoHNOHúHELOLU��.DUDER÷D���������

���� *HQHWLN�$OJRULWPDODUGDNL�.RQWURO�3DUDPHWUHOHUL�
<XNDUÕGD� EDKVHGLOHQ� YH� NXOODQÕFÕ� WDUDIÕQGDQ� EHOLUOHQHQ� RSHUDW|UOHULQ� \DQÕQGD� DOJRUWLPDQÕQ�
NRQWURO� SDUDPHWUHOHULQLQ� GH÷HUOHULQLQ� VHoLPL� GH� DOJRULWPDQÕQ� SHUIRUPDQVÕQÕ� |QHPOL� ELU�
ELoLPGH� HWNLOHPHNWHGLU�� %LU� JHQHWLN� DOJRULWPDQÕQ� WHPHO� NRQWURO� SDUDPHWUHOHUL� úXQODUGÕU�
�.DUDER÷D���������

D�� 3RS�ODV\RQ� %�\�NO�÷��� 3RS�ODV\RQ� E�\�NO�÷�� LoLQ� VHoLOHQ� GH÷HU�� DOJRUWLPDQÕQ�
SHUIRUPDQVÕQÕ� LNL� úHNLOGH� HWNLOHPHNWHGLU�� øONL�� SR�ODV\RQ� E�\�NO�÷�Q�Q� DúÕUÕ�
N�o�OPHVL� DUDúWÕUPD� X]D\ÕQÕQ� \HWHUVL]� |UQHNOHQPHVLQH� QHGHQ� RODFD÷ÕQGDQ� NRQWUROO��
ÕUDNVDPD\Õ� VD÷ODPDN� ]RUODúDFDN� YH� DUDúWÕUPD� EHOLUOL� ELU� DOW� RSWLPXP� QRNWD\D� GR÷UX�
V�U�NOHQHFHNWLU�� øNLQFLVL�� SR�ODV\RQ� E�\�NO�÷�� DúÕUÕ� \�NVHN� VHoLOGL÷LQGH� ELU�
MHQHUDV\RQOXN�JHOLúLP�ROGXNoD�X]XQ�V�UH\H�LKWL\Do�GX\DFDNWÕU��



��
E�� dDSUD]ODPD� 2UDQÕ�� 3RS�ODV\RQ� ELUH\OHULQH� X\JXODQDFDN� oDSUD]ODPD� RSHUDW|U�Q�Q�

IUHNDQVÕQÕ�EHOLUOHPH� DPDFÕ\OD�NXOODQÕODQ�SDUDPHWUHGLU��'�ú�N�oDSUD]ODPD�RUDQÕ� \HQL�
NXúD÷D�oRN�D]�VD\ÕGD�\HQL�\DSÕQÕQ�JLUPHVLQH�QHGHQ�RODFDNWÕU���dDSUD]ODPD�RUDQÕ�DúÕUÕ�
\�NVHN� LVH� GDKD� L\L� \DSÕODU� �UHWPHGHQ� NXYYHWOL� RODQ� \DSÕODU� oRN� KÕ]OÕ� RODUDN�
ER]XODFD÷ÕQGDQ�DOJRUWLPDQÕQ�SHUIRUPDQVÕ�G�úHFHNWLU��

F� 0XWDV\RQ� RUDQÕ�� 0XWDV\RQ� LúOHPL� SRS�ODV\RQD� \HQL� ELUH\OHULQ� JLUPHVLQL�
VD÷ODPDNWDGÕU��<�NVHN�PXWDV\RQ�RUDQÕ�SR�ODV\RQD�DúÕUÕ� ELU� UDVWJHOHOLN� ND]DQGÕUDFDN�
YH�WDKULEDWD�QHGHQ�RODFDNWÕU��dRN�G�ú�N�PXWDV\RQ�RUDQÕQÕQ�NXOODQÕOPDVÕ�LVH�DUDúWÕUPD�
X]D\ÕQÕQ�WDPDPHQ�DUDúWÕUÕOPDVÕQÕ�HQJHOOH\HFHNWLU��

�
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��� $/$1�352*5$0/$1$%ø/ø5�.$3,�'ø=ø/(5ø��)3*$±)LHOG�3URJUDPPDEOH�

*DWH�$UUD\V��
$ODQ� SURJUDPODQDELOLU� NDSÕ� GL]LOHUL�� SURJUDPODQDELOLU� ORMLN� EORNODU� YH� EX� EORNODU� DUDVÕQGD�
SURJUDPODQDELOLU� DUD� ED÷ODQWÕODU� LoHUHQ� JHQHO� DPDoOÕ� VD\ÕVDO� W�POHúLN� GHYUHOHUGLU��
7DVDUÕPFÕODUÕQ� IDUNOÕ� LKWL\DoODUÕ� LoLQ� JHUHNOL� RODQ� ORMLN� IRQNVL\RQODUÕ� JHUoHNOHúWLUHELOPHVL�
DPDFÕ\OD� DODQGD� SURJUDPODQDELOLU� RODUDN� �UHWLOPLú� YH� DGODQGÕUÕOPÕúWÕU�� 7�PGHYUH� �UHWLFLVL�
WDUDIÕQGDQ� VD÷ODQDQ� ELU� \D]ÕOÕP� LOH� ORMLN� EORNODU� YH� DUDODUÕQGDNL� ED÷ODQWÕODU� NXOODQÕFÕODUÕQ�
WDVDUODGÕ÷Õ� ORMLN� GHYUH\H� J|UH� SURJUDPODQÕU�� (OHNWURQLN� VLVWHPOHULQ� WDVDUÕPÕQGD�� JHUHN�
X\JXODPDODUGD� NXOODQÕFÕ\D� VD÷ODGÕ÷Õ� E�\�N� NDSDVLWH� YH� HVQHNOLN�� JHUHNVH� \HU� YH� HQHUML�
VRUXQODUÕQÕQ�\R÷XQ�RODUDN�\DúDQGÕ÷Õ�DODQODUGD�NXOODQÕODELOPH�YH�G�ú�N�PDOL\HW�|]HOOLNOHULQGHQ�
GROD\Õ�)3*$�W�POHúLN�GHYUHOHUL�WHUFLK�HGLOPHNWHGLU��

���� 3URJUDPODQDELOLU�'HYUH�(OHPDQODUÕ�

������ 3URJUDPODQDELOLU�/RMLN�
3URJUDPODQDELOLU�ORMLN�WHPHO�RODUDN�SURJUDPODQDELOLU�ED÷ODQWÕODU�LOH�ELUELULQH�ED÷ODQDELOHQ�YH�
SURJUDPODQDELOHQ� ORMLN� EORNODUÕ� LoHUPHNWHGLU�� 3URJUDPODQDELOLU� FLKD]ODUÕQ� �� DQD� NDWHJRULVL�
úXQODUGÕU��%URZQ�YG����������

�������� 63/'��
3URJUDPODQDELOLU�/RMLN�(OHPDQ��3URJUDPPDEOH�/RJLF�'HYLFH�3/'��RODUDN�DGODQGÕUÕODQ�oLSOHU�
EX�DODQGD�E�\�N�ELU�G|Q�P�QRNWDVÕQÕ�ROXúWXUPXúWXU��%X�oLSOHU�PDQWÕNVDO�GHYUHOHU�ROXúWXUPDN�
LoLQ� NXOODQÕOÕU�� 3/'� LoLQGH� ELU� $1'� NDSÕODUÕ� GL]LVL� LOH� ELU� 25� NDSÕODUÕ� GL]LVL� LoHULU��
3URJUDPODQDELOLU�'L]L�/RMLN��3URJUDPPDEOH�$UUD\�/RJLF�3$/��RODUDN�LVLPOHQGLULOHQ�FLKD]ODU�
LVH��VDELW�ELU�25�NDSÕODUÕ�GL]LVL�G�]OHPL�LOH�SURJUDPODQDELOLU�$1'�NDSÕODUÕ�GL]LVL�LoHULU��3$/�
XIDN�PDQWÕNVDO�GHYUHOHU�LoLQ�WDVDUODQPÕúWÕU��%X�FLKD]ODU�EDVLW�SURJUDPODQDELOLU�ORMLN�HOHPDQODU�
�6LPSOH� 3URJUDPPDEOH� /RJLF�'HYLFH�63/'�� RODUDN� DGODQGÕUÕOÕU�� 63/'¶OHU� SURJUDPODQDELOLU�
ORMLN� DLOHVLQLQ� HQ� XIDN� YH� HQ� XFX]� �\HVLGLU�� 63/'� D\JÕWODUÕQ� SURJUDPODQDELOPHVL� DQWL�IXVH�
YH\D� (3520�� ((3520�� )ODVK� JLEL� NDOÕFÕ� EHOOHN� NXOODQÕPÕ� LOH� JHUoHNOHúWLULOPHNWHGLU�� >�@��
�%URZQ�YG��������



��
�������� &3/'��
.RPSOHNV�SURJUDPODQDELOLU�ORMLN�HOHPDQODU��&RPSOH[�3URJUDPPDEOH�/RJLF�'HYLFH���&3/'���
63/'¶OHUH� QD]DUDQ� GDKD� ID]OD� NDSDVLWH\H� VDKLS� FLKD]ODUGÕU��%LU�&3/'� WLSLN� RODUDN� �� LOD� ���
63/'�NDSDVLWHVLQH�VDKLSWLU��%LU�&3/'��\�]OHUFH�K�FUH�LoHULU��6HNL]GHQ�RQDOWÕ\D�NDGDU�K�FUHOHU�
JUXSODQDUDN� GDKD� E�\�N� ELU� IRQNVL\RQ� EOR÷X� ROXúWXUXU�� *HQHO� RODUDN� ELU� IRQNVL\RQ� EOR÷X�
LoHULVLQGH� \HU� DODQ� K�FUHOHU� ELUELUOHULQH� WDPDPHQ� ED÷OÕGÕU��+DQJL� EORNODUÕQ� QDVÕO� ED÷ODQGÕ÷Õ�
�UHWLFL�ILUPD\D�J|UH�GH÷LúLNOLN�J|VWHULU�>�@�>�@�

�������� )3*$��
�)3*$¶ODU�63/'�YH�&3/'¶GHQ�GDKD�\R÷XQ�ELU�\DSÕ\D�VDKLSWLUOHU��%LU�)3*$��ORMLN�EORN�GL]LVL�
YH� ORMLN� EORN� GL]LVLQL� oHYUHOH\HQ� JLULú� oÕNÕú� ELULPOHULQGHQ� ROXúXU�� %LUELUOHUL� LOH�
SURJUDPODQDELOHQ� DUD� ED÷ODQWÕODU� LOH� ED÷OÕGÕU�� 7LSLN� ELU� )3*$� DOWPÕú� G|UWWHQ� RQELQOHUFH\H�
NDGDU�ORMLN�EORN�YH�IOLS�IORS�LoHULU��dR÷X�)3*$��ORMLN�EORNODU�DUDVÕQGD�WDP�ED÷ODQWÕ�LoHUPH]��
%XQXQ�LoLQ�\D]ÕOPÕú�ELU�\D]ÕOÕP�LOH�3&%¶GH�J|U�OHQ�RWRPDWLN�\|QOHQGLUPH�JLEL� ORMLN�EORNODU�
DUDVÕQGDNL�\|QOHQGLUPH\L�\DSDU��
)3*$�oLSL�JHQHO�ELU�LIDGH\OH�³%LU�ORMLN�EORN�GL]LVL��EX�GL]LQLQ�oHYUHVLQGH�ELU�KDOND�ROXúWXUDQ�
JLULú�oÕNÕú�ELULPOHUL�YH�E�W�Q�EX�ELULPOHUL�ED÷OD\DQ�SURJUDPODQDELOLU�DUD�ED÷ODQWÕODUGDQ�ROXúDQ�
D\JÕW´� RODUDN� WDQÕPODQDELOLU�� %X� JUXSWD� GH÷LúLN� DOW� PLPDULOHU� EXOXQPDNWDGÕU�� %X� oLSOHULQ�
LoHUGL÷L� ORMLN� EORNODUÕQ� \DSDELOGL÷L� ORMLN� IRQNVL\RQODU� YH� \|QOHQGLUPHQLQ� SHUIRUPDQVÕ��
\R÷XQOX÷X�YH�SHUIRUPDQVÕ�EHOLUOHPHNWHGLU���
%LU�)3*$��D\DUODQDELOLU��o�ELOHúHQ�LoHULU���
� .RQILJ�UH�HGLOHELOLU�ORMLN�EORNODU��&RQILJXUDEOH�/RJLF�%ORFN�&/%����
� *LULú�oÕNÕú�EORNODUÕ��,QSXW�2XWSXW�%ORFN�,2%����
� $UD�ED÷ODQWÕODU���
&/%�EORNODUÕ�NXOODQÕFÕQÕQ�ROXúWXUPDN� LVWHGL÷L� ORMLN�GHYUH� LoLQ� IRQNVL\RQHO� HOHPDQODU� VD÷ODU��
,2%� EORNODUÕ� W�POHúLN� GHYUHQLQ� Lo� VLQ\DO� KDWODUÕ� LOH� SLQOHUL� DUDVÕQGD� ELU� DUDELULP� VD÷ODU��
3URJUDPODQDELOLU� DUD� ED÷ODQWÕ� ND\QDNODUÕ� LVH�� &/%� YH� ,2%� JLULú� oÕNÕúODUÕ� DUDVÕQGDNL�
\|QOHQGLUPH\L�WD\LQ�HGHU���
)3*$� oLSOHUL� KDIÕ]D\D� D\DU� YHULVLQLQ� \�NOHQPHVL� YDVÕWDVÕ\OD� |]HOOHúWLULOHELOLU�� )3*$� D\DU�
YHULVL�GÕúDUÕGDQ��LVWHU�VHUL�RODUDN�LVWHU�SDUDOHO�E\WH�RODUDN�ELU�3520¶GDQ�\�NOHQHELOLU��PDVWHU�



��
PRGH���\D�GD�)3*$�oLSH�GÕúDUÕGDQ�\D]ÕODELOLU��VODYH�PRGH���)3*$�oLSLQ�SURJUDPODQPD�V�UHVL�
oLSLQ� ER\XWODUÕQD� YH� GL]D\QD� ED÷OÕ� RODUDN� GH÷LúLU�� )3*$� oLS� VÕQÕUVÕ]� RODUDN� WHNUDU�
SURJUDPODQDELOLU�YH���0+]�VDDW�KÕ]ODUÕQD� oÕNDELOLU��ùHNLO����¶GH� ORMLN�EORNODUGDQ�ROXúDQ� LNL�
ER\XWOX�ELU�)3*$�\DSÕVÕ�J|VWHULOPLúWLU���%URZQ�YG���������>�@��>�@�

ùHNLO�����)3*$�JHQHO�PLPDULVL��

��� )3*$�3URJUDPODPD�7HNQRORMLOHUL�
)3*$¶OHU�� \DSÕVÕQGD� LoHUGLNOHUL� SURJUDPODQDELOLU� DQDKWDUODU� YH� ORMLN� EORNODUGDQ� GROD\Õ�
SURJUDPODQDELOPH� |]HOOLNOHULQH� VDKLSWLUOHU�� )3*$¶OHULQ� SURJUDPODQPDVÕ� LoLQ� IDUNOÕ�
WHNQRORMLOHU� NXOODQÕOPDNWDGÕU�� EXQODU�� VWDWLN� 5$0�� $QWL�IXVH�� (3520� WUDQ]LVW|UOHUL��
((3520� WUDQ]LVW|UOHUL¶GLU�� 8\JXODPD� W�U�QH� J|UH� EX� WHNQRORMLOHULQ� ED]Õ� �VW�Q� |]HOOLNOHUL�
RODELOLU��%XQGDQ�GROD\Õ�X\JXODPD\D�J|UH�HQ�X\JXQ�RODQ� WHNQRORML� VHoLOLU� �%URZQ�YG���������
>�@�
D��6WDWLN�5$0�7HNQRORMLVL��
6WDWLN� 5$0� SURJUDPODQDELOLU� )3*$� WHNQRORMLVLQGH� ED÷ODQWÕODU�� 65$0� K�FUHOHUL� WDUDIÕQGDQ�
NRQWURO� HGLOHQ� JHoLú� WUDQ]LVW|UOHUL�� LOHWLP� NDSÕODUÕ� YH� oRNOD\ÕFÕODU� YDVÕWDVÕ\OD� VD÷ODQÕU�� %X�
WHNQRORMLQLQ�HQ�E�\�N�DYDQWDMÕ�KÕ]OÕ�ELU�úHNLOGH�WHNUDU�SURJUDPODQDELOPHVLGLU��'H]DYDQWDMÕ�LVH�
NXOODQGÕ÷Õ�5$0�WHNQRORMLVL�VHEHEL\OH�oLSLQ� LKWL\Do�GX\GX\X�IL]LNVHO�DODQGÕU��)3*$�oLSOHUGH�



��
NXOODQÕODQ� 65$0� K�FUHOHUL� KDIÕ]DODUGD� NXOODQÕODQ� K�FUHOHULQ� GH÷LúWLULOPLú� KDOLGLU�� +DIÕ]D�
K�FUHOHULQGH� HQ� NÕVD� \D]PD� RNXPD� ]DPDQÕ� |QHP� ND]DQÕUNHQ� )3*$� oLSWH� YHULOHULQ� VWDELO�
ROPDVÕ� |QHPOLGLU�� 65$0� NDOÕFÕ� ELU� KDIÕ]D� WLSL� ROGX÷X� LoLQ�� FLKD]� NDSDWÕOVD� ELOH� ELOJLOHU�
ND\EROPD]�� %X� QHGHQOH� )3*$� FLKD]� DoÕOGÕ÷ÕQGD� oDOÕúPD\D� EDúODU�� 65$0� WHNQRORMLVLQGH�
)3*$� oLS� oDOÕúÕUNHQ� ELOH� D\DUODUÕ� GH÷LúWLULOHELOLU�� )RQNVL\RQODUÕ� GHYDPOÕ� GH÷LúHQ� ELU� VLVWHP�
LoLQ�oRN�X\JXQGXU�>�@���%URZQ�YG��������
E��$QWL�)XVH�7HNQRORMLVL��
%LU� DQWL�IXVH� \�NVHN� HPSHGDQV� �DoÕN� GHYUH�� GXUXPXQGDGÕU�� ³IXVHG´� NRQXPXQD� JHWLULOHUHN�
G�ú�N�HPSHGDQV�NRQXPXQGD�SURJUDPODQÕU���%URZQ�YG��������
F��(3520���((3520�7HNQRORMLVL��
%X�PHWRG�(3520�YH\D�((3520�KDIÕ]DODUGD�NXOODQÕODQ�PHWRG�LOH�D\QÕGÕU��%X�WHNQRORMLQLQ�
ELU�DYDQWDMÕ�LVH��GÕú�ND\QDNODUD�LKWL\Do�GX\PDGDQ�SURJUDPODQDELOPHVLGLU��)DNDW�GHYUH�LoLQGHQ�
SURJUDPODQPDVÕQD�L]LQ�YHUPH]��>�@���%URZQ�YG��������

���� )3*$�LOH�JHUoHNOHQHFHN�VLVWHPOHULQ�WDVDUÕP�DúDPDODUÕ�
'L]D\Q� HGLOHFHN� VLVWHPOHULQ� WDVDUÕP� V�UHFL�� JHUoHNOHQHFHN� ORMLN� IRQNVL\RQODUÕQ�� V|]OH� YH\D�
úHPDWLN� RODUDN� WDQÕPODQPDVÕ� LOH� EDúODU�� 6|]OH� WDQÕPODPDGD�� JHQHOOLNOH� 9+'/� �9HU\� +LJK�
6SHHG� ,QWHJUDWHG� &LUFXLWV� �9+6,&�� +DUGZDUH� 'HVFULSWLRQ� /DQJXDJH�� YH\D� 9HULORJ� JLEL�
\�NVHN� VHYL\HOL� GRQDQÕP� WDQÕPODPD� GLOOHUL� NXOODQÕOÕU�� %X� oDOÕúPDGD�9+'/� GLOL� YDVÕWDVÕ� LOH�
*56$¶QÕQ� GRQDQÕP� NDWPDQODUÕQÕ� WDQÕPODQPDNWDGÕU�� 6LP�ODV\RQODU� LoLQ� 0RGHOVLP��
VHQWH]OHPH�LúOHPL�LoLQ�LVH�;LOLQ[�,6(�SURJUDPÕ�NXOODQÕOPÕúWÕU��
'RQDQÕP�WDQÕPODPDVÕ�\DSÕOGÕNWDQ�VRQUD��GHUOHPH�LúOHPLQL�WDNLEHQ�W�P�WDQÕPODPDODU��VWDQGDUW
ED÷ODQWÕ� OLVWHVL� ELoLPLQH� oHYULOLU�� <DSÕODQ� WDQÕPODPDODUÕQ�� LVWHQLOHQ� IRQNVL\RQODUÕ� \HULQH�
JHWLULS� JHWLUPHGL÷L� GDYUDQÕúVDO� EHQ]HWLP� \DSÕODUDN� WHVW� HGLOLU� YH� DOÕQDQ� VRQXFD� J|UH��
WDQÕPODPDODUGD�JHUHNOL�GH÷LúLNOLNOHU�\DSÕODELOLU��
<DSÕODQ� WDQÕPODPDQÕQ� GR÷UXOX÷X� WHVW� HGLOGLNWHQ� VRQUD� ORMLN� VHQWH]OHPH� DúDPDVÕQD� JHoLOLU��
/RMLN� VHQWH]OHPH� V�UHFLQGH�� WDQÕPODQPÕú� RODQ� IRQNVL\RQODUÕQ� HQ� X\JXQ� úHNLOGH�
JHUoHNOHQHELOPHVL� LoLQ�JHUHNOL� ORMLN� L\LOHúWLUPHOHU�\DSÕOÕU�YH�EX� LúOHPLQ�DUGÕQGDQ�HOGH�HGLOHQ�
ORMLN� IRQNVL\RQODUÕQ� )3*$� LoLQGHNL� ORMLN� K�FUHOHUH� HúOHúWLULOPHVL� LúOHPL� \DSÕOÕU� �6NDKLOO��
������� �+ZDQJ� YG�� ������� 7HNQRORML� KDULWDODPDVÕ� �7HFKQRORJ\� 0DSSLQJ�� GHQHQ� EX� LúOHP�
HVQDVÕQGD�� KDULWDODPD� LúOHPLQL� JHUoHNOHúWLUHQ� SURJUDP�� NXOODQÕODFDN� RODQ� ORMLN� K�FUHOHULQ�



��
VD\ÕVÕQÕ�D]DOWPD\Õ�DPDoODPDNWDGÕU��6DIDUSRXU�YG����������
6HQWH]OHPH� LúOHPL� VRQUDVÕQGD� \HUOHúWLUPH� YH� \|QOHQGLUPH� LúOHPOHUL� JHUoHNOHúWLULOLU�� %X�
DúDPDGD� GHYUH� IRQNVL\RQODUÕ� LOH� HúOHúWLULOPLú� ORMLN� EORNODU� )3*$� LoLQH� \HUOHúWLULOLU� YH� EX�
EORNODU� DUDVÕQGDNL� ED÷ODQWÕODU� ROXúWXUXOXU�� <HUOHúWLUPH� YH� \|QOHQGLUPH� LúOHPLQLQ�
WDPDPODQPDVÕ� LOH� EHUDEHU�� WDVDUODQDQ� GHYUHQLQ� JHUoHN� NDSÕ� YH� ED÷ODQWÕ� JHFLNPHOHUL�
EHOLUOHQPLú�ROXU��6NDKLOO����������
%�\�N�YH\D�NDUPDúÕN�X\JXODPDODUGD��\D]ÕOÕP�EDúDUÕOÕ�ELU�úHNLOGH�\HUOHúWLUPH�YH�\|QOHQGLUPH�
\DSDPD\DELOLU�� %D]Õ� \D]ÕOÕP� SDNHWOHUL� WDP� \|QOHQGLUPH� \DSDELOPHN� LoLQ� IDUNOÕ� VHoHQHNOHUL�
GHQH\HQ� \D]ÕOÕPODU� LoHULU�� *HQHO� RODUDN�� D\JÕW� �]HULQGHNL� ND\QDNODUÕQ� ���¶LQGHQ� D]ÕQÕQ�
NXOODQÕOPDVÕ� WDYVL\H�HGLOLU��%X� WHNQLN�\D]ÕOÕPD�� UDKDW�\|QOHQGLUPH�\DSDELOPHVL� LoLQ�ID]ODGDQ�
ND\QDNODU� VXQDU�� %D]Õ� �UHWLFLOHU�� IL]LNVHO� \HUOHúWLUPH\H�P�GDKHOH� HWPHN� LoLQ� DUDoODU� VD÷ODU��
<HUOHúWLUPH�E�\�N�)3*$¶OHU� LoLQ�ROGXNoD�|QHPOLGLU��d�QN��ED]Õ�\D]ÕOÕPODU�GL]D\Q� \DSÕVÕQÕ�
NDYUDPD\DELOLU�� ø\L� ELU� \HUOHúWLUPH� \D]ÕOÕPÕ� GL]D\Q� \DSÕVÕQÕ� \HUOHúWLULS� \|QOHQGLUPH\L�
\DSDELOPHVLQL� VD÷ODU� >�@�� <HUOHúWLUPH� YH� \|QOHQGLUPH� DGÕPODUÕ� VRQUDVÕQGD� VLP�ODV\RQODUGD�
LVWHQLOHQ�VRQXoODUÕQ�HOGH�HGLOPHVLQH�ED÷OÕ�RODUDN�)3*$¶LQ�SURJUDPODPDVÕ�DúDPDVÕQD�JHoLOLU��
�



��
��� <$3$<�6ø1ø5�$ö/$5,�ø/(�3$7(51�7$1,0$�
3DWHUQ� WHULPL�� LOJLOHQLOHQ� QHVQHOHUH� DLW� J|]OHQHELOLU� YH\D� |Oo�OHELOLU� ELOJLOHU� RODUDN�
WDQÕPODQDELOLU�� 3DWHUQ� WDQÕPD� oDOÕúPDODUÕQÕQ� DPDFÕ� LVH� EX� QHVQHOHUL� ELU� NDWHJRUL\H� NR\PDN�
YH\D� VÕQÕIODPDNWÕU�� 3DWHUQOHU�� JHUoHNOHúWLULOHFHN� X\JXODPD\D� J|UH� IDUNOÕ� ER\XWODUGD� \DQL�
J|U�QW��� VHV� YH\D� VÕQÕIODQGÕUÕOPDVÕ� LVWHQHQ� EDúND� ELU� LúDUHW� RODELOLU�� 3DWHUQ� WDQÕPD�
X\JXODPDODUÕ� P�KHQGLVOLN�� WÕS� YH� DVNHUL� DODQODUGD� VÕN� RODUDN� NXOODQÕOPDNWDGÕU�� %X�
X\JXODPDODUD� |UQHN� RODUDN�� QHVQH�� HO� \D]ÕVÕ� NDUDNWHU�� \�]�� SDUPDN� L]L� YH� VHV� WDQÕPD�� ((*�
�(OHNWURHQVHIDORJUDIL�� YH� (0*� �HOHNWURPL\RJUDIL�� YHULVL� VÕQÕIODPD� YH� KHGHI� WDQÕPD�
oDOÕúPDODUÕ�YHULOHELOLU��
%LU� SDWHUQ� WDQÕPD� VLVWHPL� JHQHO� RODUDN� �� NÕVÕPGDQ� ROXúPDNWDGÕU�� LON� EORN� SDWHUQOHUH�
|QLúOHPHQLQ�\DSÕOGÕ÷Õ�EORN��LNLQFL�EORN�SDWHUQOHUGHQ�|]HOOLNOHULQ�oÕNDUÕOGÕ÷Õ�EORN�YH�VRQ�NÕVÕP�
VÕQÕIODQGÕUPD�EOR÷XGXU��
%X�oDOÕúPDGD�LON�RODUDN����ER\XWOX�QHVQH�WDQÕPD�YH�HO�\D]ÕVÕ�UDNDP�WDQÕPD�X\JXODPDODUÕ�JLULú�
J|U�QW�OHULQH� ER\XW� D]DOWPD� GÕúÕQGD� KHUKDQJL� ELU� |QLúOHPH� YH� |]HOOLN� oÕNDUPD� LúOHPL�
X\JXODPDGDQ�� <6$¶ODU� LOH� JHUoHNOHúWLULOPLúWLU�� /LWHUDW�UGH� \�]� WDQÕPD�� HO� \D]ÕVÕ� NDUDNWHU�
WDQÕPD�JLEL�IDUNOÕ�SDWHUQ�WDQÕPD�X\JXODPDODUÕQGD�NXOODQÕODQ�YH�JLULú�J|U�QW�OHULQGHQ�VSHVLILN�
ELU� |]HOOL÷LQ� oÕNDUÕOPDGÕ÷Õ�� \DQL� GR÷UXGDQ� JLULú� J|U�QW�OHULQLQ� D÷ÕQ� JLULúLQH� YHULOPHVL\OH�
WDQÕPD� LúOHPLQLQ� JHUoHNOHúWLULOGL÷L� NRQYRO�V\RQHO� \DSD\� VLQLU� D÷ODUÕQÕQ� X\JXODPDODUÕ�
PHYFXWWXU��%X�VLVWHPOHUGH�VDGHFH�JLULú�J|U�QW�OHUL�LOH�EHOLUOL�PDVNHOHULQ�NRQYRO�V\RQX�LúOHPL�
LOH�|]HOOLN�KDULWDODUÕ�oÕNDUÕOPDNWD�YH�D÷ÕQ�EHOLUOL�NDWPDQODUÕQGD�ER\XW�D]DOWPD�LúOHPL�ROPDNWD�
YH� D÷ÕQ� VRQ� NDWPDQÕQGD� 0XOWLOD\HU� SHUFHSWURQ� D÷� \DSÕODUÕ� LOH� VÕQÕIODQGÕUPD� LúOHPL�
JHUoHNOHúWLULOPHNWHGLU� �1HEDXHU��������� �)DVHO��������� �6LPDUG�YG���������%X� WH]GH�|QHULOHQ�
PRGHOLQ� HQ� E�\�N� DYDQWDMÕ�� JHUoHN� ]DPDQOÕ� SDWHUQ� WDQÕPD� X\JXODPDODUÕQGD� NDUúÕODúÕODQ� HQ�
E�\�N� J�oO�NOHUGHQ� ELUL� RODQ� |QLúOHPH� YH� |]HOOLN� oÕNDUPD� LúOHPOHULQH� JHUHN� NDOPDGDQ� YH�
|]HOOLNOH� QHVQH� WDQÕPD� X\JXODPDVÕQGD� \�NVHN� WDQÕPD� RUDQÕ� HOGH� HGLOHUHN� JHUoHNOHúWLULOHELOLU�
ROPDVÕGÕU��gQHULOHQ�\|QWHP�J|U�QW�OHUGHQ�|]HOOLN�oÕNDUPDQÕQ�NDUPDúÕN�YH�J�o�ROGX÷X�WDQÕPD�
X\JXODPDODUÕ�LoLQ�NXOODQÕODELOLQLU���
7H]LQ�QHVQH�WDQÕPD\D�\|QHOLN�E|O�P�QGH�LNLQFL�RODUDN����ER\XWOX�EHQ]HU�QHVQHOHULQ�WDQÕQPDVÕ�
X\JXODPDVÕ� JLULú� J|U�QW�OHULQGHQ� |]HOOLN� oÕNDUÕOPDVÕ� VXUHWL\OH� *56$� YH� 26$� NXOODQÕODUDN�
JHUoHNOHúWLULOPLúWLU��

�



��
���� *LULú�*|U�QW�OHULQGHQ�g]HOOLN�dÕNDUPDNVÕ]ÕQ���%R\XWOX�1HVQH�YH�(O�<D]ÕVÕ�

5DNDP�7DQÕPD�

������ ��%R\XWOX�1HVQH�7DQÕPD�
*�Q�P�]GH� WHNQRORMLQLQ� KÕ]OD� LOHUOHPHVL\OH� ELUOLNWH� D÷ÕUOÕNOÕ� RODUDN� HQG�VWUL� YH� J�YHQOLN�
X\JXODPDODUÕQGD� NXOODQÕODQ� QHVQH� WDQÕPD� oDOÕúPDODUÕQGD� GD� JHOLúPHOHU� ND\GHGLOPHNWHGLU��
7DQÕPD� VLVWHPLQGH� PHYFXW� QHVQHOHUGHQ� HOGH� HGLOHFHN� ELU� YHUL� WDEDQÕ� �]HULQGHQ� RWRPDWLN�
RODUDN� \DSÕODFDN� WDQÕPDODU�� QHVQHOHULQ� WDQÕQPDVÕ� VÕUDVÕQGD� \HWNLOLOHUH� E�\�N� NROD\OÕN�
VD÷ODPDNWDGÕU�� %X� oDOÕúPDGD� ELU� QHVQH� YHUL� N�PHVL� NXOODQÕODUDN� QHVQHOHULQ� RWRPDWLN� RODUDN�
WDQÕQPDVÕQÕ�VD÷OD\DFDN�ELU�\DNODúÕP�VXQXOPDNWDGÕU��������������������
/LWHUDW�UGH� EL]LP� NXOODQGÕ÷ÕPÕ]� QHVQH� YHUL� N�PHVL� NXOODQÕODUDN� \DSÕODQ� IDUNOÕ� oDOÕúPDODU�
PHYFXWWXU� �'DHZRQ� YG�� ������� �/LDQ� YG�� ������� �2NDPRWR� YG�� ������� �'DHZRQ� YG�� ������
oDOÕúPDVÕQGD� 'HVWHN� YHNW|U� GRPHQL� WDQÕPODPDVÕ� �VXSSRUW� YHFWRU� GRPDLQ� GHVFULSWLRQ��
NXOODQÕODUDN�GRPHQ� WDQÕPODPD�ELOJLVL�ROXúWXUXOPDNWD�YH�GDKD�VRQUD�%D\HVLDQ�NDUDU�NXUDOÕQD�
J|UH� VÕQÕIODPD� \DSÕOPDNWDGÕU�� 8\JXODPD� ��� QHVQH� LoLQ� GHQHQPLú� YH� E�W�Q� YHUL� N�PHVLQLQ��
���¶L� H÷LWPH� LoLQ� NXOODQÕOPÕú� JHUL\H� NDODQ����� OXN� NÕVÕP� WHVW� HGLOGL÷LQGH���� ���� O�N� ELU�
WDQÕPD� KDWDVÕ� ROXúPXúWXU�� �/LDQ� YG�� ������ oDOÕúPDVÕQGD� WHPHO� ELOHúHQ� DQDOL]L� �SULQFLSDO�
FRPSRQHQW� DQDO\VLV�3&$�� X\JXOD\DUDN� JLULú� J|U�QW�OHULQGHQ� |]HOOLN� oÕNDUÕOPDVÕ� VXUHWL\OH�
QHVQHOHULQ� VÕQÕIODQGÕUÕOPDVÕ�JHUoHNOHúWLULOPLúWLU��8\JXODPD����QHVQH� LoLQ�GHQHQPLú�YH�E�W�Q�
YHUL� N�PHVLQLQ� �����¶VÕ� H÷LWPH� LoLQ� NXOODQÕOPÕú� JHUL\H� NDODQ� ������ OXN� NÕVÕP� WHVW�
HGLOGL÷LQGH����������OLN�ELU�WDQÕPD�RUDQÕ�HOGH�HGLOPLúWLU���2NDPRWR�YG��������oDOÕúPDVÕQGD�LVH�
� WDQH���ER\XWOX�QHVQHQLQ�G|QHUNHQ�\DSWÕ÷Õ�RSWLN�DNÕúÕQ�KHVDEÕQGDQ����WDQH�|]HOOLN�oÕNDUPDN�
VXUHWL\OH� QHVQHOHULQ� VÕQÕIODQGÕUÕOPDVÕ� LúOHPL� JHUoHNOHúWLULOPLúWLU�� <DSÕODQ� EX� oDOÕúPDODUGD�
J|U�OG�÷�� �]HUH�� VÕQÕIODQGÕUPD� LúOHPLQGHQ� |QFH� JLULú� J|U�QW�OHULQGHQ� |]HOOLN� oÕNDUPD�
LúOHPOHUL�JHUoHNOHúWLULOPHNWHGLU��
%X�WH]�oDOÕúPDVÕQGD�WDQÕPD�VLVWHPLQGH���ER\XWOX�KHU�ELU�QHVQHQLQ���ER\XWOX�SR]�J|U�QW�OHUL�
LoLQ� ER\XW� D]DOWPD� GÕúÕQGD� KHUKDQJL� ELU� |QLúOHPH� YH\D� VSHVLILN� ELU� |]HOOLN� oÕNDUPD� LúOHPL�
\DSÕOPDPDNWDGÕU��1HVQHOHULQ�VÕQÕIODQGÕUÕOPDVÕ� LoLQ�dRN�.DWPDQOÕ�$OJÕOD\ÕFÕ��5DG\DO�7HPHOOL�
)RQNVL\RQ�� *HQHOOHúWLULOPLú� 5HJUHV\RQ� YH� 2ODVÕOÕNVDO� 6LQLU� $÷ODUÕ� ROPDN� �]HUH� G|UW� IDUNOÕ�
<6$�oHúLGL� NXOODQÕOPÕúWÕU��*56$�YH�26$���� IDUNOÕ� QHVQH� LoLQ� VLPXOH� HGLOPLúWLU� YH� \�NVHN�
WDQÕPD�RUDQÕ�HOGH�HGLOPLú�YH�0/3�YH�5%)�\DSÕODUÕQD�J|UH�GDKD�KÕ]OÕ�ELU�VLP�ODV\RQ�]DPDQÕQD�
YH� WDQÕPD� RUDQÕQD� VDKLS� ROGXNODUÕ� J|]OHPOHQPLúWLU�� �3RODW� YH� <ÕOGÕUÕP�� ������� �3RODW� YH�
<ÕOGÕUÕP������D��
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�������� 0HWRW�
dDOÕúPDGD�WDQÕQPDVÕ�LVWHQHQ�KHU�ELU�QHVQHGHQ�G|QG�U�OPHN�VXUHWL\OH�HOGH�HGLOPLú�SR]ODUGDQ�
ROXúDQ�YH�KHU�ELU�QHVQH�LoLQ�WRSODP����DGHW�J|U�QW�Q�Q�EXOXQGX÷X�ELU�N�PH�NXOODQÕOPÕúWÕU��øON�
RODUDN����[����OLN�J|U�QW�OHU���[���OÕN�RODUDN�\HQLGHQ�ER\XWODQGÕUÕOGÕ�����SR]XQ�KHU�ELUL�LoLQ�
D\QÕ� LúOHP� WHNUDUODQGÕ� YH� EX� SR]ODUÕQ� ELU� NÕVPÕ� UHIHUDQV� RODUDN� DOÕQDUDN� \DSD\� VLQLU� D÷ODUÕ�
VLPXOH� HGLOGL��*HUL�NDODQ�NÕVÕP� LVH� WHVW� HGLOGL÷LQGH�*56$�YH�26$� LOH� \�NVHN� WDQÕPD�RUDQÕ�
HOGH�HGLOGL��7DVDUODQDQ�VLVWHPLQ�EORN�GL\DJUDPÕ�úHNLO����¶GHNL�JLELGLU���
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ùHNLO�����<6$¶ODU�LOH�QHVQH�WDQÕPD�VLVWHPLQLQ�EORN�GL\DJUDPÕ��
1HVQH�WDQÕPD�LúOHPLQGH�\�NVHN�WHVW�EDVDUÕVÕ�HOGH�HGLOHQ�*56$�D÷ÕQÕQ�NDWPDQODUÕQGDNL�
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%LOLQPH\HQ�YHNW|U��WHVW�YHNW|U���LOH
GHSRODQPÕú�KHUELU�YHNW|U

DUDVÕQGDNL�gNOLG�X]DNOÕ÷Õ��'��YH
$÷ÕUOÕN�IRQNVL\RQX��:��KHVDSODQÕU�

*LULú�J|U�QW�OHUL
��[��

��[����RODUDN�DOÕQGÕ�

+HVDSODQDQ�KHUELU�:�GH÷HUL�LOH
KHUELU�UHIHUDQV�J|U�QW��LoLQ�YHULOPLú

RODQ�oÕNÕú�GH÷HUL�oDUSÕOÕU�YH�EX
oDUSÕP�VRQXoODUÕ�WRSODQÕU��1��

+HVDSODQDQ�KHUELU�:�GH÷HUL
WRSODQÕU�

ùHNLO�����1HVQH�WDQÕPD�LúOHPLQGH�*56$¶QÕQ�NDWPDQODUÕQGDNL�LúOHPOHU��

�������� 6LP�ODV\RQ�6RQXoODUÕ�
6LP�ODV\RQ� LoLQ� &ROXPELD� J|U�QW�� YHUL� N�PHVL� NXOODQÕOPÕúWÕU�� &ROXPELD� 2EMH� *|U�QW��
.�W�SKDQHVLQGH� �&2,/±����� ���� REMHQLQ� UHQNOL� J|U�QW�OHUL� PHYFXWWXU� �6DPHHU� YG�� �������
9HUL� N�PHVL� ROXúWXUXOXUNHQ� QHVQHOHU� VL\DK� ELU� DUND� SODQOD� G|QHQ� ELU� PDVD� �]HULQH�
\HUOHúWLULOPLú� YH� VDELW� ELU� NDPHUD� LOH� KHU� ELU� QHVQHGHQ� G|QG�U�OPHN� VXUHWL\OH� SR]ODU� HOGH�
HGLOPLúWLU�� dDOÕúPDPÕ]GD� EX� YHUL� N�PHVLQGHQ� úHNLO� ���¶GH� J|VWHULOHQ� ��� QHVQH\L� VHoWLN�� ���
QHVQH�LoLQ�WRSODP�����UHVLP�EXOXQPDNWDGÕU��ùHNLO����¶GH�VLP�ODV\RQGD�NXOODQÕODQ����QHVQHQLQ�
�R GHQ���R�\H�NDGDU�RODQ�SR]�J|U�QW�OHUL�J|VWHULOPHNWHGLU��

ùHNLO�����7DQÕPD�VLVWHPLQLQ�VLP�ODV\RQXQGD�NXOODQÕODQ����QHVQH��



��

ùHNLO�����9HUL�N�PHVLQGHNL����QHVQHQLQ��R GHQ���R�\H�NDGDU�RODQ�SR]�J|U�QW�OHUL��
9HUL� N�PHVLQGHNL� KHU� ELU� UHQNOL� J|U�QW�� |QFH� JUL� VHYL\H\H� oHYULOGL�� VRQUD� ��[��� úHNOLQGH�
ER\XWODQGÕUÕODQ� J|U�QW�� PDWULVOHUL� �[���¶OÕN� ELU� YHNW|UH� G|Q�úW�U�OHUHN� ELU� YHUL� N�PHVL�
ROXúWXUXOGX��%X�YHUL�N�PHVLQGHQ�DOÕQDQ� UHIHUDQV�YHNW|UOHU�<6$¶QÕQ�JLULúLQH�X\JXODQGÕ��$÷D�
KHGHI�GH÷HUOHU�RODUDN�KHU�ELU�QHVQH� LoLQ�ELU�NRG�YHULOGL�YH�D÷�EX�úHNLOGH� VLPXOH�HGLOGL��9HUL�
N�PHVLQLQ�NDODQ�NÕVÕPODUÕ�LOH�D÷�WHVW�HGLOGL��
dL]HOJH� ���¶GH� NXOODQÕODQ�<6$� \DSÕODUÕ� LoLQ� HOGH� HGLOPLú�PDNVLPXP� GR÷UXOXN� GH÷HUOHUL� YH�
D÷ODUÕQ�H÷LWPH�V�UHOHUL�J|VWHULOPLúWLU��%X� WDEORGDQ�J|U�OHFH÷L��]HUH�*56$�YH�26$�LoLQ� WHVW�
EDúDUÕVÕ�ROGXNoD�\�NVHNWLU��*56$�µQÕQ�H÷LWLOPH�V�UHVL�3���*+]������0%�5$0�|]HOOLNOHULQH�
VDKLS�3&�GH��0$7/$%�oDOÕúPD�RUWDPÕQGD������VQ�ROPDNWDGÕU����[���RODUDN�ER\XWODQGÕUÕODQ�
QHVQH�WDQÕPD�X\JXODPDVÕQGD���JL]OL�NDWPDQOÕ�YH�JL]OL�NDWPDQGDNL�Q|URQ�VD\ÕVÕQÕQ����ROGX÷X�
0/3� D÷ÕQÕQ� PLQLPXP� KDWD\D� XODúPDN� LoLQ� JHoHQ� H÷LWPH� V�UHVL� \DNODúÕN� RODUDN� �� GDNLND�
V�UPHNWHGLU��

dL]HOJH�����1HVQH�WDQÕPD�X\JXODPDVÕ�LoLQ�IDUNOÕ�<6$¶QÕQ�H÷LWPH�YH�WHVW�GR÷UXOXN�RUDQODUÕ��
� (÷LWPH�%DúDUÕVÕ�����

�9HUL�N�PHVLQGHQ�KHU�ELU�QHVQH�LoLQ����|UQHN�UHIHUDQV�RODUDN�DOÕQGÕ÷ÕQGD��

7HVW�%DúDUÕVÕ�����
�*HUL\H�NDODQ����SR]�LOH�D÷�WHVW�HGLOGL÷LQGH��

(÷LWPH�=DPDQÕ�
�VDQL\H��

0/3� ����� ���� ����
5%)� ���� ���� ����
26$� ����� ������� �����
*56$� ����� ������� �����



��
dL]HOJH� ���¶GH� RULMLQDO� YHUL� N�PHVLQGHQ� VÕUDVÕ\OD� ��R YH� ��R� G|QPH� DUDOÕNODUÕ� LOH� oHNLOPLú�
SR]ODU� \DQL� WRSODPGD���YH����SR]� UHIHUDQV�RODUDN�DOÕQGÕ÷ÕQGD��NDODQ�SR]ODUOD�GD�*56$� WHVW�
HGLOGL÷LQGH� HOGH� HGLOHQ� WDQÕPD� RUDQODUÕ� J|VWHULOPLúWLU�� 26$� NXOODQÕODUDN� ��� UHIHUDQV�
J|U�QW�Q�Q� NXOODQÕOGÕ÷Õ� WDQÕPD� LúOHPLQGH� KHU� ELU� QHVQH� LoLQ� HOGH� HGLOPLú� WHVW� VRQXoODUÕ� LVH�
dL]HOJH����¶GH�YHULOPLúWLU��

� dL]HOJH�����26$�YH�*56$�LoLQ�UHIHUDQV�J|U�QW�OHULQ�VD\ÕVÕ�LOH�WHVW�VHWLQLQ�WDQÕPD�RUDQÕQÕQ�GH÷LúLPL��
5HIHUDQV�3R]ODUÕQ�6D\ÕVÕ� 7HVW�VHWL�LoLQ�WDQÕPD�RUDQÕ�

26$� *56$�+HU�ELU�QHVQHQLQ���R OLN�DoÕ�IDUNÕQD�VDKLS�J|U�QW�OHUL�LoLQ�D÷�VLPXOH�HGLOGL÷LQGH��WRSODP���|UQHN�LOH�VLPXOH��JHUL\H�NDODQ����SR]�LOH�D÷�WHVW�HGLOGL÷LQGH�� �������� ��������
+HU�ELU�QHVQHQLQ���R OLN�DoÕ�IDUNÕQD�VDKLS�J|U�QW�OHUL�LoLQ�D÷�VLPXOH�HGLOGL÷LQGH��WRSODP����|UQHN�LOH�VLPXOH��JHUL\H�NDODQ����SR]�LOH�D÷�WHVW�HGLOGL÷LQGH��

�������� ���������

dL]HOJH�����26$�LOH�KHUELU�QHVQHQLQ�WDQÕPD�RUDQÕ��
� 2EM�� 2EM�� 2EM�� 2EM�� 2EM�� 2UW��

������ ����� ������ ����� �����
2EM�� 2EM�� 2EM�� 2EM�� 2EM���

7HVW�%DúDUÕP�2UDQODUÕ� ������ ����� ���� ����� �����

�
������

%X� WDEORODUGDQ� J|U�OHFH÷L� �]HUH�� H÷LWPH� DúDPDVÕQGD� IDUNOÕ� VD\ÕGD� UHIHUDQV� YHUL� DOÕQDUDN�
VLVWHPOHULQ� SHUIRUPDQVÕ� GHQHQPLúWLU��9HUL� N�PHVLQGHQ� VHoLOHQ� ��� QHVQH� LoLQ� EXOXQDQ� E�W�Q�
SR]� J|U�QW�OHULQLQ� �����¶VÕ� H÷LWPH� LoLQ� DOÕQGÕ÷ÕQGD� JHUL\H� NDODQ� �� ����� O�N� NÕVÕPÕQ� WHVW�
SHUIRUPDQVÕ� 26$� LoLQ� �������� *56$� LoLQ� �� ������ ROPDNWDGÕU�� ùD\HW� E�W�Q� SR]�
J|U�QW�OHULQLQ� �����¶VÕ� H÷LWPH� LoLQ� DOÕQGÕ÷ÕQGD� JHUL\H� NDODQ� �� ������ OÕN� NÕVÕPÕQ� WHVW�
SHUIRUPDQVÕ�26$�LoLQ���������*56$�LoLQ���������ROPDNWDGÕU���

������ (O�<D]ÕVÕ�5DNDP�7DQÕPD�
�

ùHNLO� ���¶GHNL� WDVDUODQDQ� \DSÕQÕQ� SHUIRUPDQVÕ� HO� \D]ÕVÕ� UDNDPODUÕQ� RWRPDWLN� RODUDN�
WDQÕQPDVÕQÕ�VD÷ODPDN�DPDFÕ�LOH�GH�GHQHQPLúWLU��6LP�ODV\RQ�LoLQ�1,67�>�@�HO�\D]ÕVÕ�NDUDNWHU�
N�PHVL�NXOODQÕODUDN�KHU�ELU� UDNDPGDQ���¶úHU� DGHW� DOÕQPÕúWÕU��9HUL�N�PHVLQGHNL� UDNDPODUGDQ�
ED]ÕODUÕ�úHNLO����¶GH�J|VWHULOPLúWLU��



��

ùHNLO�����1,67�YHUL�VHWLQGHNL�HO�\D]ÕVÕ�UDNDPODUGDQ�ED]ÕODUÕ��
7DQÕPD�VLVWHPLQGH�YHUL�N�PHVLQGHNL�UDNDPODU�LoLQ�QHVQH�WDQÕPD�X\JXODPDVÕQD�EHQ]HU�úHNLOGH�
KHUKDQJL�ELU�|QLúOHPH�YH\D�ELU�|]HOOLN�oÕNDUPD�LúOHPL�\DSÕOPDPDNWDGÕU��(O�\D]ÕVÕ�NDUDNWHUOHULQ�
VÕQÕIODQGÕUÕOPDVÕ�LoLQ�*56$�YH�26$�\DSÕODUÕ�GHQHQPLúWLU��6LVWHP��±��DUDVÕ�KHU�ELU�UDNDPGDQ�
WRSODP� ��¶DU� DGHW� �WRSODP� ���� NDUDNWHU�� NXOODQÕODUDN� H÷LWLOPLú� YH� ��¶DU� DGHW� �WRSODP� ����
NDUDNWHU��LOH�GH�WHVW�HGLOPLúWLU���3RODW�YH�<ÕOGÕUÕP����������3RODW�YH�<ÕOGÕUÕP������D��
(O� \D]ÕVÕ� WDQÕPD� LúOHPLQGH� *56$� D÷ÕQÕQ� NDWPDQODUÕQGDNL� DúDPDODU� úHNLO� ���¶GH� J|VWHULOHQ�
\DSÕ�LOH�D\QÕGÕU����[���JUL�VHYL\H�JLULú�J|U�QW�V�QGH�ELU�|QLúOHPH�YH\D�|]HOOLN�oÕNDUPD�LúOHPL�
\DSÕOPDPDNWDGÕU����[���OLN�J|U�QW�OHU��[����O�N�ELU�JLULú�YHNW|U�QH�G|Q�úW�U�OG�NWHQ�VRQUD�
EX�YHUL�N�PHVLQGHQ�HOGH�HGLOHQ�UHIHUDQV�YHNW|UOHU�*56$�YH�26$�D÷ÕQÕQ�JLULúLQH�X\JXODQGÕ��
$÷D�KHGHI�GH÷HUOHU�RODUDN�KHU�ELU� UDNDP�LoLQ�ELU�NRG�YHULOGL�YH�D÷�EX�úHNLOGH�VLPXOH�HGLOGL��
9HUL�N�PHVLQLQ�NDODQ�NÕVÕPODUÕ�LOH�D÷�WHVW�HGLOGL��*56$�LOH�HOGH�HGLOHQ�WHVW�VRQXoODUÕ�DúD÷ÕGDNL�
dL]HOJH� ���¶GH�� 26$� LoLQ� HOGH� HGLOHQ� WHVW� VRQXoODUÕ� LVH� oL]HOJH� ���¶GH� J|VWHULOPHNWHGLU��
$÷ODUÕQ�H÷LWPH�EDúDUÕVÕ�LVH������G�U��

� dL]HOJH�����*56$�LoLQ�KHUELU�UDNDPÕQ�WDQÕPD�RUDQÕ��
5DNDPODU � �� �� �� �� �� �� �� �� �� 2UW�

7HVW�VRQXoODUÕ ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

dL]HOJH�����26$�LoLQ�KHUELU�UDNDPÕQ�WDQÕPD�RUDQÕ��
5DNDPODU � �� �� �� �� �� �� �� �� �� 2UW�

7HVW�VRQXoODUÕ ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

%X�VRQXoODUD�J|UH�HO�\D]ÕVÕ�UDNDP�WDQÕPD�X\JXODPDVÕQGD��*56$�YH�26$�\DSÕODUÕ�LOH�\DSÕODQ�
VÕQÕIODQGÕUPDGD���������JLEL�UDNDPODUGD�WDQÕPD�EDúDUÕVÕ�G�ú�N�NDOPDNWDGÕU��RUWDODPD�RODUDN�LVH�
GLNNDWH�GH÷HU�ELU�WHVW�EDúDUÕVÕ�HOGH�HGLOPLúWLU��(O�\D]ÕVÕ�UDNDP�WDQÕPD�X\JXODPDVÕ�5%)�D÷ODUÕ�
LOH�JHUoHNOHúWLULOGL÷LQGH�\DNODúÕN�RODUDN�����WHVW�EDúDUÕVÕ�HOGH�HGLOGL��0/3�X\JXODPDVÕQGD�LVH�



��
����0%�5$0�VDKLS�ELOJLVD\DU�LoLQ�EHOOHN�SUREOHPL�ROXúPDNWD�YH�D÷�H÷LWLOHPHPHNWHGLU��
%XQD� J|UH� |QHULOHQ� PHWRW� LOH� KHUKDQJL� ELU� |QLúOHPH� YH� |]HOOLN� oÕNDUPD� LúOHPL� \DSPDGDQ�
|]HOOLNOH�QHVQH� WDQÕPD�X\JXODPDVÕQGD�D]�VD\ÕGD� UHIHUDQV�N�PH� LOH�\�NVHN�EDúDUÕ�RUDQÕ�HOGH�
HGLOGL÷L�� HO� \D]ÕVÕ� UDNDP� WDQÕPD� X\JXODPDVÕQGD� LVH� GLNNDWH� GH÷HU� EDúDUÕ� RUDQÕ� J|VWHUGL÷L�
J|]OHPOHQPLúWLU�� gQHULOHQ� EX� WRSRORML� |]HOOLNOH� ED]Õ� X\JXODPDODUGDNL� NDUPDúÕN� YH� ]RU� ELU�
LúOHP�JHUHNWLUHQ�|QLúOHPH�YH�|]HOOLN�oÕNDUPD�LúOHPOHULQGHQ�NDoÕQÕOPDVÕ�LVWHQGL÷L�GXUXPODUGD�
NXOODQÕODELOLU��$\UÕFD� LP]D� YH� HO� \D]ÕVÕ� KDUI� WDQÕPD� X\JXODPDODUÕ� JLEL� IDUNOÕ� SDWWHUQ� WDQÕPD�
X\JXODPDODUÕQGD� GD� GHQHQHELOLU�� %X� X\JXODPDODUGD� *56$� YH� 26$� \DSÕODUÕQÕQ� KÕ]� YH�
GR÷UXOXN�DoÕVÕQGDQ�GL÷HU�0/3�YH�5%)�D÷� \DSÕODUÕQGDQ�GDKD� \�NVHN�SHUIRUPDQV�J|VWHUGL÷L�
J|]OHQPLúWLU��

���� ��%R\XWOX�%HQ]HU�1HVQH�7DQÕPD�
dDOÕúPDQÕQ� EX� DúDPDVÕQGD� EHQ]HU� úHNLOH� VDKLS� QHVQHOHULQ� RWRPDWLN� RODUDN� WDQÕQPDVÕQÕ�
VD÷OD\DFDN� ELU� \DNODúÕP� VXQXOPDNWDGÕU�� 7DQÕPD� VLVWHPLQGH� �� ER\XWOX� KHU� ELU� QHVQHQLQ� ��
ER\XWOX�SR]�J|U�QW�OHULQGHQ� UHQN�|]HOOLNOHUL�oÕNDUÕOPÕú�YH�EX�|]HOOLN�YHNW|UOHUL�NXOODQÕODUDN�
*56$� YH� 26$� \DSÕODUÕ\OD� QHVQHOHULQ� VÕQÕIODQGÕUÕOPDVÕ� LúOHPL� JHUoHNOHúWLULOPLúWLU�� 6LVWHP��
úHNLOOHUL�EHQ]HU���IDUNOÕ�QHVQH�LOH�VLPXOH�HGLOPLúWLU�YH�\�NVHN�ELU�WDQÕPD�RUDQÕ�HOGH�HGLOPLúWLU��
$\UÕFD� D÷ÕQ� oRN� D]� VD\ÕGD� |UQHNOH� H÷LWLOGLNWHQ� VRQUD� oRN� VD\ÕGD� ELOLQPH\HQ� QHVQH\L�
WDQÕ\DELOPHVL�GH�VLVWHPLQ�|QHPOL�ELU�|]HOOL÷LGLU��3RODW�YH�<ÕOGÕUÕP������E��
������ 0HWRW�
7DQÕPD� LúOHPLQGH�NXOODQÕODQ�VLVWHP�úHNLO����¶GD�J|VWHULOGL÷L�JLEL� LNL�NÕVÕPGDQ�ROXúPDNWDGÕU��
LON�NÕVÕP�|]HOOLNOHULQ�oÕNDUÕOGÕ÷Õ�EORN��GL÷HU�NÕVÕP�VÕQÕIODPD�DPDoOÕ�NXOODQÕODQ�<6$�EOR÷XGXU��
9HUL�N�PHVLQGHNL����[���¶OLN�KHUELU� J|U�QW�GHQ�5�*�%� �UHG�JUHHQ�EOXH�NÕUPÕ]Õ�\HúLO�PDYL��
WRQODUÕQÕQ�RUWDODPD�GH÷HUOHUL�DOÕQDUDN�KHU�ELU�SR]�LoLQ���IDUNOÕ�|]HOOLN�GH÷HUL�HOGH�HGLOGL��%�W�Q�
SR]ODU�LoLQ�D\QÕ�LúOHP�WHNUDUODQGÕ�YH�SR]ODUÕQ�ELU�NÕVPÕ�UHIHUDQV�N�PHVL�RODUDN�DOÕQGÕ�YH�*56$�
YH�26$�VLPXOH�HGLOGL�YH�JHUL�NDODQ�NÕVÕP�LOH�GH�WHVW�HGLOGL���
�

g]HOOLN�dÕNDUPD

g]HOOLN
YHNW|UOHUL

*LULV
*|U�QW�V�
����[����� g]HOOLN�YHNW|UOHULQLQ

ELU�NÕVPÕ�LOH�D÷ÕQ
VLP�ODV\RQX

7DQÕQDQ
QHVQH

*56$���26$

g]HOOLN�YHNW|UOHULQLQ
JHUL\H�NDODQ�NÕVPÕ

LOH�D÷ÕQ�WHVW
HGLOPHVL

ùHNLO�����1HVQH�WDQÕPD�VLVWHPL��



��
������ 6LP�ODV\RQ�6RQXoODUÕ�
�
6LP�ODV\RQODU� LoLQ� \LQH� &ROXPELD� J|U�QW�� YHUL� N�PHVL� NXOODQÕOGÕ�� dDOÕúPDPÕ]GD� EX� YHUL�
N�PHVLQGHQ�úHNLO����¶GH�J|VWHULOHQ�EHQ]HU���QHVQH\L�VHoWLN��1HVQHOHULQ��R OLN�DoÕODUOD�oHNLOPLú�
SR]ODUÕQGDQ�ROXúDQ�YH�KHU�ELU�QHVQH�LoLQ�WRSODP����DGHW�J|U�QW��EXOXQPDNWDGÕU��\DQL���QHVQH�
LoLQ� WRSODP����� UHVLP�EXOXQPDNWDGÕU� �6DPHHU� YG�� �������5*%�JLULú� J|U�QW�OHULQLQ� KHU� ELUL�
LoLQ�5��*�YH�%�UHQN�PDWULVOHULQLQ�RUWDODPD�GH÷HUOHUL�DOÕQGÕ��%X�úHNLOGH�R�JLULú�J|U�QW�V��LoLQ���
IDUNOÕ� |]HOOLN� YHNW|U�� ROXúWXUXOPXú�ROGX��ùHNLO� ���¶GH� �� QXPDUDOÕ� R\XQFDN� DUDEDQÕQ� �R GHNL�
SR]XQXQ�5�*�%�J|U�QW�OHUL�YH�RUWDODPD�SLNVHO�GH÷HUOHUL�J|VWHULOPLúWLU��
�

ùHNLO�����6LP�ODV\RQ�LoLQ�NXOODQÕODQ�EHQ]HU���QHVQH��

ùHNLO�����9HUL�N�PHVLQGHNL���QXPDUDOÕ�R\XQFDN�DUDEDQÕQ��R GHNL�SR]XQXQ�5*%�J|U�QW�OHUL��
'DKD�VRQUD���QHVQHQLQ����IDUNOÕ�DoÕGDQ�oHNLOPLú�J|U�QW�OHUL�LoLQ�HOGH�HGLOHQ�|]HOOLN�YHNW|UOHUL�
NXOODQÕODUDN� <6$¶ODU� VLPXOH� YH� WHVW� HGLOGL�� dÕNDUÕODQ� |]HOOLNOHUGHQ� HOGH� HGLOHQ� UHIHUDQV�
YHNW|UOHU� VLQLU�D÷ODUÕQÕQ�JLULúLQH�X\JXODQGÕ��$÷D�KHGHI�GH÷HUOHU�RODUDN�KHU�ELU�QHVQH� LoLQ�ELU�
NRG� YHULOHUHN� D÷ODU� VLPXOH� HGLOGL�� 9HUL� N�PHVLQLQ� NDODQ� NÕVÕPODUÕQGDQ� HOGH� HGLOHQ� |]HOOLN�
YHNW|UOHUL�LOH�D÷�WHVW�HGLOGL��dL]HOJH����¶GD�RULMLQDO�YHUL�N�PHVLQGHQ�VÕUDVÕ\OD���R YH���R�G|QPH�
DUDOÕNODUÕ�LOH�oHNLOPLú�SR]ODU�\DQL�WRSODPGD���YH����SR]�UHIHUDQV�RODUDN�DOÕQGÕ÷ÕQGD�YH�NDODQ�
SR]ODUOD�D÷�WHVW�HGLOGL÷LQGH�HOGH�HGLOHQ�WDQÕPD�RUDQODUÕ�J|VWHULOPLúWLU��



��
dL]HOJH�����%HQ]HU�QHVQH�WDQÕPD�X\JXODPDVÕQGD�*56$�YH�26$�LoLQ�UHIHUDQV�J|U�QW�OHULQ�VD\ÕVÕ�LOH�WHVW�VHWLQLQ�WDQÕPD�RUDQÕQÕQ�GH÷LúLPL��

5HIHUDQV�3R]ODUÕQ�6D\ÕVÕ� 7HVW�%DúDUÕVÕ�����
*56$� �26$��+HU�ELU�QHVQHQLQ���R OLN�DoÕ�IDUNÕQD�VDKLS�J|U�QW�OHUL�LoLQ�D÷�VLPXOH�HGLOGL÷LQGH��WRSODP���|UQHN�LOH�VLPXOH��JHUL\H�NDODQ����SR]�LOH�D÷�WHVW�HGLOGL÷LQGH�� � ������ ��������

+HU�ELU�QHVQHQLQ���R OLN�DoÕ�IDUNÕQD�VDKLS�J|U�QW�OHUL�LoLQ�D÷�VLPXOH�HGLOGL÷LQGH��WRSODP����|UQHN�LOH�VLPXOH��JHUL\H�NDODQ����SR]�LOH�D÷�WHVW�HGLOGL÷LQGH��
�������� �������

)DUNOÕ� YHULOHULQ� H÷LWPH� YH� WHVW� LoLQ� NXOODQÕOPDVÕ� GD� VRQXFX� HWNLOHPHNWHGLU�� gUQH÷LQ� KHU� ELU�
QHVQHQLQ���R OLN�DoÕ�IDUNÕQD�VDKLS�J|U�QW�OHUL�LoLQ�HOGH�HGLOPLú�|]HOOLN�YHNW|U��LOH�*56$�D÷Õ�
VLPXOH� HGLOGL÷L� ]DPDQ� �WRSODP� ��� |UQHN� UHIHUDQV� RODUDN� DOÕQGÕ÷ÕQGD��� JHUL\H� NDODQ� |UQHNOHU�
WHVW�HGLOGL÷LQGH�VLVWHPLQ�WHVW�EDúDUÕVÕ������ROPDNWDGÕU��%X�DúDPDGD���R OLN�DoÕ�IDUNÕQD�VDKLS�
GXUXPD� J|UH� �¶úHU� DGHW� GDKD� D]� VD\ÕGD� UHIHUDQV� YHUL� NXOODQÕOPDVÕQD� UD÷PHQ�� DQFDN� IDUNOÕ�
YHULOHULQ�UHIHUDQV�RODUDN�DOÕQPDVÕ\OD�WHVW�EDúDUÕVÕQÕQ�DUWWÕ÷Õ��\DQL�UHIHUDQV�RODUDN�DOÕQDQ�YHULQLQ�
VHoLPLQLQ�VLVWHPLQ�EDúDUÕVÕ�HWNLOHGL÷L�J|]OHPOHQPLúWLU��
�%X� X\JXODPD� EHQ]HU� ELoLPOL� �� QHVQH� LoLQ� \DSÕOPÕú� YH� \�NVHN� WDQÕPD� RUDQÕ� VD÷ODQPÕúWÕU��
$\UÕFD� D÷ÕQ� oRN� D]� VD\ÕGD� |UQHNOH� H÷LWLOGLNWHQ� VRQUD� oRN� VD\ÕGD� ELOLQPH\HQ� QHVQH\L�
WDQÕ\DELOPHVL� GH� |QHPOL� ELU� |]HOOLNWLU�� %XUDGD� QHVQH� VD\ÕVÕ� DUWWÕUÕOGÕ÷ÕQGD�� JLULú�
J|U�QW�OHULQGHQ�IDUNOÕ�|]HOOLNOHU�oÕNDUÕODUDN�WDQÕPD�RUDQÕ�GDKD�GD�DUWWÕUÕODELOLU��$OÕQDQ�VRQXoODU�
� ER\XWOX� EHQ]HU� QHVQHOHULQ� WDQÕQPDVÕQGD� *56$� YH� 26$� \DSÕODUÕQÕQ� EDúDUÕOÕ� ELU� úHNLOGH�
NXOODQÕODELOHFH÷LQL�J|VWHUPLúWLU���
%X�DúDPDGD�EHQ]HU�QHVQHOHU�LoLQ�*56$�\DSÕVÕQÕQ�SHUIRUPDQVÕ�GDKD�|QFHNL�NÕVÕPGD�DQODWÕODQ�
|]HOOLN� oÕNDUPDNVÕ]ÕQ� WDQÕPD� PRGHOL� LOH� GH� JHUoHNOHúWLULOPLúWLU�� 2UMLQDO� YHUL� N�PHVLQGHQ�
VÕUDVÕ\OD���YH����SR]� UHIHUDQV�RODUDN�DOÕQGÕ÷ÕQGD�YH�NDODQ�SR]ODUOD�GD�D÷� WHVW�HGLOGL÷LQGH���
���� YH� �� ����� WHVW� SHUIRUPDQVÕ� HOGH� HGLOPLúWLU�� 6LVWHPLQ� H÷LWPH� EDúDUÕVÕ� LVH� �� ����
ROPDNWDGÕU�� %X� VRQXFD� J|UH� EHQ]HU� QHVQHOHULQ� VÕQÕIODQGÕUÕOPDVÕ� X\JXODPDVÕQGD� |]HOOLN�
oÕNDUPD�LúOHPL�*56$¶LQ�VÕQÕIODQGÕUPD�EDúDUÕVÕQÕ�DUWWÕUPÕúWÕU��
�



��
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237ø0ø=$6<218�
*�Q�P�]GH�|]HOOLNOH�P�KHQGLVOLN�X\JXODPDODUÕQÕQ�SHUIRUPDQVODUÕQÕ�DUWWÕUPDN�YH�SUREOHPOHUH�
KÕ]OÕ� YH� NROD\� o|]�P� YHUHELOPHVL� EDNÕPÕQGDQ� RSWLPL]DV\RQ� WHNQLNOHULQLQ� NXOODQÕPÕ� |QHP�
ND]DQPDNWDGÕU�� %LU� RSWLPL]DV\RQ� WHNQL÷L� YH� HYULPVHO� \DNODúÕPODUGDQ� RODQ� JHQHWLN�
DOJRULWPDODUÕQ�NXOODQÕPÕ�GD�ROGXNoD�\D\JÕQODúPÕúWÕU���
%X� oDOÕúPDGD�� JHOLúWLULOHQ� SDWHUQ� WDQÕPD� X\JXODPDODUÕQGD� ROGXNoD� EDúDUÕOÕ� VRQXoODU� YHUHQ�
*56$� YH� 26$� \DSÕODUÕQÕQ� RSWLPL]DV\RQODUÕ� JHQHWLN� DOJRULWPD� LOH� JHUoHNOHúWLULOPLúWLU�� %X�
DúDPDGD�|]HOOLNOH� WDVDUODQDQ�SDWHUQ� WDQÕPD� VLVWHPOHULQGH�RSWLPXP� UHIHUDQV�N�PHQLQ� VHoLPL�
LúOHPL�\DSÕOPÕúWÕU��dDOÕúPDGD� LON�RODUDN�|UQHN�ELU� VÕQÕIODQGÕUPD�SUREOHPL� LoLQ�*56$�D÷ÕQÕQ�
RSWLPL]DV\RQX�JHQHWLN�DOJRULWPD�LOH�JHUoHNOHúWLULOPLúWLU��$÷GDQ�HQ�\�NVHN�WHVW�SHUIRUPDQVÕQÕ�
HOGH�HWPHN�LoLQ�D÷D�X\JXODQDFDN�UHIHUDQV�SDWHUQOHU�YH�*DXVV�IRQNVL\RQXQXQ�JHQLúOL÷L�JHQHWLN�
DOJRULWPD� LOH�EHOLUOHQPH\H� oDOÕúÕOPÕúWÕU� �3RODW�YH�<ÕOGÕUÕP������F��� �<D]ÕFÕ�YG���������'DKD�
VRQUD� LVH� |QFHNL� E|O�POHUGH� DQODWÕODQ� �� ER\XWOX� QHVQH� WDQÕPD� YH� (O� \D]ÕVÕ� UDNDP� WDQÕPD�
X\JXODPDODUÕQGD� NXOODQÕODQ� *56$� �3RODW� YH� <ÕOGÕUÕP�� NDEXO� HGLOGL�� EDVÕPGD�D�� YH� 26$�
\DSÕODUÕQÕQ�RSWLPL]DV\RQX�JHUoHNOHúWLULOPLúWLU��
/LWHUDW�UGH� 5%)� D÷ODUÕQÕQ� VÕQÕIODQGÕUPD� YH� IRQNVL\RQ� \DNODúWÕUPD� SUREOHPOHUL� LoLQ�
&RPSOH[LW\�YH�(YULPVHO�2SWLPL]DV\RQ�JLEL�IDUNOÕ�DOJRULWPDODU�NXOODQÕODUDN�RSWLPL]DV\RQXQXQ�
\DSÕOGÕ÷Õ�oDOÕúPDODU�EXOXQPDNWDGÕU��/HRQDUGLV�YG����������GH�/DFHUGD�YG���������$\UÕFD�IDUNOÕ�
X\JXODPDODU�LoLQ�5%)�D÷ODUÕQÕQ�JHQHWLN�DOJRULWPD�LOH�RSWLPL]DV\RQXQXQ�\DSÕOGÕ÷Õ�oDOÕúPDODU�
GD� PHYFXWWXU� �4LQJ1LDQ� YG�� ������� �+DWDQDND�� ������� 5%)� D÷ODUÕQÕQ� RSWLPL]DV\RQX� LoLQ�
\DSÕODQ� EX� oDOÕúPDODUGD� JHQHO� RODUDN� RSWLPL]H� HGLOHFHN� SDUDPHWUHOHU�� Q|URQODU� DUDVÕQGDNL�
ED÷ODQWÕ� D÷ÕUOÕNODUÕ�� NDWPDQ� VD\ÕVÕ� YH\D� |÷UHQPH� RUDQÕ� GH÷HUOHUL� ROPDNWDGÕU�� 5DG\DO� WHPHOOL�
RODVÕOÕNVDO�VLQLU�D÷ODUÕQÕQ�JHQHWLN�DOJRULWPD�LOH�RSWLPL]DV\RQX�LOH�LOJLOL�ELU�oDOÕúPDGD�LVH�D÷ÕQ�
JLULú� NDWPDQÕ� LoLQ� PHUNH]OHULQ� VHoLPL� LúOHPL� JHUoHNOHúWLULOPHNWHGLU� �:HQ�%R� YG�� �������
/LWHUDW�UGH� *56$� \DSÕVÕQÕQ� RSWLPL]DV\RQX�� ORNDO� PLQLPXP� EXOPD� SUREOHPL� LoLQ� 4XDVL�
1HZWRQ��*HQHWLN�YH�&RQMXJDWH�*UDGLHQW�JLEL�IDUNOÕ�DOJRULWPDODUOD�JHUoHNOHúWLULOPLú�YH�RSWLPDO�
VLJPD� �*DXVV� .HUQHO¶QLQ� JHQLúOL÷L�� GH÷HUL� EHOLUOHQPH\H� oDOÕúÕOPÕúWÕU� �0DVWHUV� YG�� �������
�=KDQZHL� YG�� ������ GH� LVH�*56$� µQLQ� SDWHUQ� NDWPDQÕQGD� NXOODQÕODQ�*DXVV� IRQNVL\RQXQXQ�
JHQLúOL÷LQLQ� GLQDPLN� RODUDN� EHOLUOHQPHVL� DPDoODQPDNWDGÕU�� �(ULF� YG�� ������ GH� LVH� J�U�OW�O��
YHUL� VÕQÕIODQGÕUPD� SUREOHPL� LoLQ� *56$� YH� %XODQÕN� $GDSWLI� 5H]RQDQV� 7HRULVL� PRGHOLQLQ�
ELUOLNWH�NXOODQÕOGÕ÷Õ�KLEULG�ELU�\DSÕ�GD�*DXVV�.HUQHO¶LQLQ�PHUNH]OHUL�YH�JHQLúOL÷LQLQ�NHVWLULPL�
\DSÕOPDNWDGÕU���



��
3DWHUQ�WDQÕPD�X\JXODPDODUÕ�LoLQ�LVH��.RPELQDV\RQHO��&RPELQDWRULDO��2SWLPL]DV\RQ�LOH�QHVQH�
WDQÕPD� X\JXODPDVÕ� �,ULH� YG�� ������ YH\D� %XODQÕN�1|UDO� \DSÕODUÕQÕQ� JHQHWLN� DOJRULWPD� LOH�
RSWLPL]DV\RQX�\DSÕODUDN�\DSD\�NRNX�WDQÕPD�oDOÕúPDODUÕ�PHYFXWWXU��.XVXPRSXWUR�YG���������
*DXVV�.HUQHO¶LQLQ�NXOODQÕOGÕ÷Õ�*56$�YH�26$�JLEL�\DSÕODUÕQ�RSWLPL]DV\RQXQ�GD��OLWHUDW�UGHNL�
oDOÕúPDODUD� EDNÕOGÕ÷ÕQGD� JHQHO� RODUDN� \DSÕODQ� LúOHP� oR÷XQOXNOD� X\JXODQDQ� SUREOHPH� J|UH�
RSWLPDO� NHUQHO� JHQLúOL÷LQLQ� EHOLUOHQPHVLQH� oDOÕúPDNWÕU�� 0HYFXW� PHUNH]OHUGHQ� IDUNOÕ� ELU�
RSWLPDO�PHUNH]�EXOPD�LúOHPL� LVH�|]HOOLNOH� VÕQÕIODQGÕUPD�SUREOHPOHUL� LoLQ�oRN� ID]OD�|]HOOL÷LQ�
oÕNDUWÕOGÕ÷Õ� X\JXODPDODUGD� YH\D� EL]LP� oDOÕúPDPÕ]GDNL� JLEL� LNL� ER\XWOX� YHULOHUGHQ� KLoELU�
|]HOOLN� oÕNDUPD� LúOHPL� \DSPDGDQ� JHUoHNOHúWLULOHFHN� RODQ� WDQÕPD� X\JXODPDODUÕQGD� oRN� ID]OD�
PLNWDUGD�RSWLPL]H�HGLOHFHN�SDUDPHWUH�oÕNPDVÕQD�QHGHQ�RODFDN�YH�EX�GXUXPXQ�GD�KÕ]�SUREOHPL�
\DUDWDELOHFH÷L�G�ú�Q�OPHNWHGLU���
%X� oDOÕúPDGD� JHUoHNOHúWLULOHQ� VÕQÕIODQGÕUPD� X\JXODPDODUÕQGD� PHYFXW� YHUL� N�PHOHUL� LoLQGHQ�
RSWLPDO�PHUNH]OHU�EHOLUOHQPH\H�oDOÕúÕOPÕúWÕU�\DQL�|QHULOHQ�PHWRW��VÕQÕIODQGÕUPD�LoLQ�NXOODQÕODQ�
*56$� YH� 26$� \DSÕODUÕQÕQ� WHVW� SHUIRUPDQVODUÕQÕ� PDNVLPXP� \DSDFDN�� VLJPD� � � JHQLúOL÷L�
GH÷HUL� YH� PHYFXW� RODQ� |]HOOLN� YHNW|UOHULQLQ� KDQJLOHULQLQ� UHIHUDQV� RODUDN� DOÕQDFD÷ÕQÕ�
EHOLUOHPH\L�DPDoODPDNWDGÕU��%XQD�J|UH�RSWLPL]H�HGLOHFHN�SDUDPHWUH�VD\ÕVÕ��VLJPD�GH÷HUL�YH�
PHYFXW�YHUL�N�PHVLQGH�EXOXQDQ�E�W�Q�|]HOOLN�YHNW|UOHULQLQ�LoLQGHQ�VHoLOHFHN�RODQ�YH�KHU�ELU�
VÕQÕI� LoLQ�EL]LP�EHOLUOH\HFH÷LPL]� UHIHUDQV�YHUL� VD\ÕVÕ�NDGDU�ROPDNWDGÕU��6LP�ODV\RQODUÕPÕ]GD�
YHUL�N�PHOHULQLQ�N�o�N�ELU�NÕVPÕQÕ� UHIHUDQV�YHUL�RODUDN�DOGÕ÷ÕPÕ]�G�ú�Q�OG�÷�QGH� �gUQH÷LQ�
WLURLG�YHULVL�VÕQÕIODQGÕUPD�X\JXODPDVÕ�LoLQ�W�P�YHUL�N�PHVLQLQ�VDGHFH��������VL�UHIHUDQV�YHUL�
RODUDN�DOÕQGÕ��RSWLPL]H�HGLOHFHN�SDUDPHWUHOHULQ�VD\ÕVÕGD�EXQD�ED÷OÕ�RODUDN�G�ú�N�RODFDNWÕU��

��� 0HWRW�
<DSÕODQ� X\JXODPDGD� |QFHOLNOH� IDUNOÕ� YHUL� N�PHOHULQLQ� VÕQÕIODQGÕUÕOPDVÕ� LoLQ� NXOODQÕODQ�
*56$¶QÕQ� RSWLPL]DV\RQX� JHQHWLN� DOJRULWPD� LOH� JHUoHNOHúWLULOPLúWLU�� $÷GDQ� HQ� \�NVHN� WHVW�
SHUIRUPDQVÕQÕ� HOGH� HWPHN� LoLQ� D÷D� X\JXODQDFDN� |UQHN� SDWHUQOHU� YH� JDXVV� IRQNVL\RQXQXQ�
JHQLúOL÷L� JHQHWLN� DOJRULWPD� LOH� EHOLUOHQPH\H� oDOÕúÕOPÕúWÕU�� %X� DúDPDGD� YHUL� N�PHVLQGHQ�
VLP�ODV\RQ� LoLQ�PLQLPXP�VD\ÕGD�|UQHN�DOÕQDUDN��JHUL\H�NDODQ� WHVW�N�PHVLQLQ� \�NVHN�EDúDUÕ�
RUDQÕ� LOH� VÕQÕIODQGÕUÕOPDVÕ� DPDoODQPÕúWÕU�� 'DKD� VRQUD� D\QÕ� RSWLPL]DV\RQ� X\JXODPDVÕ� GDKD�
|QFHNL� oDOÕúPDODUGD� GL]D\Q� HGLOHQ� SDWHUQ� WDQÕPD� VLVWHPOHUL� LoLQ� GHQHQPLúWLU�� *56$� YH�
26$¶QÕQ� JHQHWLN� DOJRULWPD� LOH� RSWLPL]DV\RQXQXQ� D÷ODUÕQ� WHVW� SHUIRUPDQVÕQÕ� DUWWÕUGÕ÷ÕQÕ�
J|]OHPOHQPLúWLU��



��
dDOÕúPDPÕ]GD� JHQHWLN� DOJRULWPD� LoLQ� X\JXQOXN� IRQNVL\RQX� WHVW� EDúDUÕP� RUDQÕGÕU�� 2SWLPL]H�
HGLOHFHN� SDUDPHWUHOHULQ� �EXQODU�� V GH÷HUL� YH� KHU� ELU� VÕQÕI� LoLQ� UHIHUDQV� RODUDN� EHOLUOHQHFHN�
|]HOOLN� YHNW|UOHULQLQ� YHUL� N�PHVL� LoHULVLQGHNL� \HULGLU�� DODELOHFH÷L� PDNVLPXP� YH� PLQLPXP�
GH÷HUOHU� \D]ÕOÕPGD� EHOLUWLOPHNWHGLU�� $OJRULWPD� YHULOHQ� VÕQÕU� GH÷HUOHU� DUDVÕQGDQ� HQ� X\JXQ�
o|]�P��EXOPD\D�oDOÕúPDNWDGÕU��$OJRUWLPD�LVWHQHQ�o|]�P�VD÷ODQÕQFD\D�NDGDU�GHYDP�HWWLULOLU��
*56$� LOH� JHUoHNOHúWLULOHQ� IDUNOÕ� SDWHUQ� WDQÕPD� X\JXODPDODUÕQÕQ� RSWLPL]DV\RQX� LoLQ� DNÕú�
GL\DJUDPÕ� úHNLO� ���¶GHNL� JLELGLU�� 26$� LoLQ� JHUoHNOHúWLULOHQ� RSWLPL]DV\RQ� LúOHPL� GH� EHQ]HU�
úHNLOGHGLU��

*56$ 6HoLOHQ�5HIHUDQV
YHULOHU�GÕúÕQGD
NDODQ�YHULOHUOH

D÷ÕQ�WHVW�HGLOPHVL

%DVODQJÕo
3DUDPHWUHOHUL

�9HUL�N�PHVLQGHQ
UDVWJHOH�VHoLOHQ

UHIHUDQV�YHULOHU�YH
VLJPD�GHJHUL�

(Q�8\JXQ�o|]�P
EXOXQFD\D
NDGDU

SDUDPHWUHOHUL
J�QFHOOH

7HVW�%DúDUÕVÕQÕ
+HVDSOD
�8\JXQOXN
)RQNVL\RQX�

ùHNLO�����6ÕQÕIODQGÕUPD�DPDFÕ\OD�NXOODQÕODQ�*56$¶QÕQ�*$�LOH�RSWLPL]DV\RQXQXQ�DNÕú�GL\DJUDPÕ�
<DSÕODQ� X\JXODPDODUGD� IDUNOÕ� VÕQÕIODQGÕUPD� SUREOHPOHUL� LoLQ� *56$� YH� 26$¶QÕQ� JHQHWLN�
DOJRULWPD� LOH� RSWLPL]DV\RQXQGD�� JHQHWLN� DOJRULWPD� LoHULVLQGH� ROXúWXUXODQ� SRS�ODV\RQ�
ER\XWODUÕ� YH� KHU� ELU� MHQHUDV\RQGD� NDo� NURPR]RPXQ� PXWDV\RQD� X÷UDPDVÕQD� L]LQ� YHULOGL÷LQL�
J|VWHUHQ� oL]HOJH� ���¶GHNL� JLELGLU�� %X� GH÷HUOHU�� KÕ]� YH� GR÷UXOXN� DoÕVÕQGDQ� DOJRULWPD�
SHUIRUPDQVÕQD�EDNÕODUDN�\DNODúÕN�ELU�GH÷HUGH�EHOLUOHQPLúWLU���

�



��
dL]HOJH�����*HQHWLN�DOJRULWPDGDNL�SDUDPHWUHOHULQ�VD\ÕVÕ�

�

���� 6LP�ODV\RQODU������
øON� RODUDN�� |UQHN� ELU� X\JXODPD� RODUDN� �� IDUNOÕ� 7LURLW� KDVWDOÕ÷ÕQÕQ� YHULOHQ� �� |]HOOLN� GH÷HULQH�
J|UH�VÕQÕIODQGÕUÕOPDVÕ�SUREOHPL�RSWLPL]H�HGLOPLúWLU��9HUL�N�PHVLQGH�ELULQFL�VÕQÕIWDQ������LNLQFL�
VÕQÕIWDQ����YH��o�QF��VÕQÕIWDQ����|UQHN�EXOXQPDNWDGÕU��*56$�D÷ÕQÕQ�|UQHN�JLULú�SDWHUQOHULQL�
EHOLUOHPHN�LoLQ�ELULQFL�VÕQÕIWDQ�����GH÷HUGHQ�KDQJL���¶L��LNLQFL�VÕQÕIWDQ����|UQHNWHQ�KDQJL��¶L�
YH��o�QF��VÕQÕIWDQ����|UQHNWHQ�KDQJL��¶L�VHoLOLUVH��YHUL�N�PHVLQGH�JHUL\H�NDODQ�NÕVÕP�LoLQ�HQ�
\�NVHN� WHVW� EDúDUÕVÕ� HOGH� HGLOLU� VRUXVX� JHQHWLN� RSWLPL]DV\RQ� LOH� o|]�OPH\H� oDOÕúÕOPÕúWÕU��
6RQXoWD�YHUL�N�PHVLQGH�JHUL\H�NDODQ��ELULQFL� VÕQÕIWDQ�����|UQHN�� LNLQFL� VÕQÕIWDQ����|UQHN�YH�
�o�QF��VÕQÕIWDQ����|UQHN�LOH�D÷�WHVW�HGLOGL÷LQGH�RUWDODPD�������JLEL�ELU�WHVW�EDúDUÕ�RUDQÕ�HOGH�
HGLOPLúWLU���
�ùHNLO����¶GH�JHQHWLN�DOJRULWPD�LOH�\DSÕODQ�RSWLPL]DV\RQ�LúOHPL�VRQXFXQGD��VLP�ODV\RQ�YH�WHVW�
GR÷UXOXN� GH÷HULQLQ� WRSODPÕQÕQ� MHQHUDV\RQ� VD\ÕVÕQD� ED÷OÕ� RODUDN� GH÷LúLPL� J|VWHULOPHNWHGLU��
*UDILNWHNL�³PDNVLPXP�GR÷UXOXN´�GH÷HUL��MHQHUDV\RQGD�HOGH�HGLOPLú�PDNVLPXP�WRSODP�GR÷UX�
VÕQÕIODQPÕú�|UQHN�VD\ÕVÕQÕ��³SRS�ODV\RQ�RUWDODPDVÕ´�GH÷HUL��µ ' ¶ VHPERO�LOH�J|VWHULOHQ��LVH�KHU�
ELU� MHQHUDV\RQGDNL� RUWDODPD� WRSODP� GR÷UXOXN� GH÷HULQL� J|VWHUPHNWHGLU�� � %XQD� J|UH�� KHU� �o�
VÕQÕIWDQ�D÷Õ�VLP�OH�HWPHN�LoLQ�DOÕQDQ�WRSODP�|UQHN�VD\ÕVÕ����� WHVW�HGLOHQ�|UQHN�VD\ÕVÕ� WRSODP�
���¶GLU��\DQL�UHIHUDQV�YH�WHVW�N�PHVLQLQ�WRSODP�VD\ÕVÕ����¶GLU������MHQHUDV\RQ�VRQXFXQGD�EX�
WRSODP� ���� |UQHNWHQ� ���� WDQHVL� GR÷UX� RODUDN� VÕQÕIODQGÕUÕOPÕúWÕU�� $÷ÕQ� UHIHUDQV� YHULOHUOH�
VLP�ODV\RQX�VRQXFXQGD�GR÷UX�VÕQÕIODPD�EDúDUÕVÕ�KHU���VÕQÕI�LoLQ������RODUDN�HOGH�HGLOPLúWLU��
7HVW�DúDPDVÕQGD�ELULQFL�VÕQÕIWDQ�WHVW�HGLOHQ�����|UQHNWHQ����¶���LNLQFL�VÕQÕIWDQ�WHVW�HGLOHQ����
|UQHNWHQ���¶L�YH��o�QF��VÕQÕIWDQ�WHVW�HGLOHQ����|UQHNWHQ���¶��GR÷UX�RODUDN�VÕQÕIODQGÕUÕOPÕúWÕU��

� *$�LoHULVLQGHNL�SRS�OkV\RQ�ER\XWODUÕ�

+HUELU�MHQHUDV\RQGD�PXWDV\RQD�X÷UDPDVÕQD�L]LQ�YHULOHQ�NURPR]RP�VD\ÕVÕ�

-HQHUDV\RQ�6D\ÕVÕ�

7LURLG�'DWDVÕ�6ÕQÕIODQGÕUPD� �� �� ����
1HVQH�7DQÕPD� ��� �� ���

(O�<D]ÕVÕ�5DNDP�7DQÕPD� ���� �� ���



��

ùHNLO�����*56$�LOH�WLURLG�YHULVL�VÕQÕIODQGÕUPD�X\JXODPDVÕQGD�JHQHWLN�DOJRULWPD�LOH�\DSÕODQ�RSWLPL]DV\RQ�VRQXoODUÕ��
<DSÕODQ�RSWLPL]DV\RQ�VRQXFXQGD�PDNVLPXP�WHVW�EDúDUÕVÕ�HOGH�HWPHN� LoLQ�VHoLOHFHN� UHIHUDQV�
N�PHQLQ� EHOLUOHQPHVL\OH� ELUOLNWH� D÷� \DSÕVÕQGD� NXOODQÕODQ�*DXVV� IRQNVL\RQXQXQ� JHQLúOL÷LQLQ�
GH÷HUL�� V � �����RODUDN�EHOLUOHQPLúWLU��ùD\HW� V EX�GH÷HUGH�DOÕQÕS��JLULú�|UQHNOHUL�UDVJHOH��\DQL�
RSWLPL]H� HGLOPHGHQ�� VHoLOPH]VH�� \DQL� YHUL� N�PHVLQGHNL� VÕUDVÕQGDQ� DOÕQÕUVD�� |UQH÷LQ� ELULQFL�
VÕQÕI� LoLQ� LON����GH÷HU�� LNLQFL� VÕQÕI� LoLQ� LON���GH÷HU�YH��o�QF��VÕQÕI� LoLQ� LON���GH÷HU� UHIHUDQV�
DOÕQÕS�D÷�VLP�OH�YH�WHVW�HGLOGL÷LQGH�D÷ÕQ�H÷LWPH�EDúDUÕVÕ�\LQH������ROXUNHQ��WHVW�DúDPDVÕQGD�
ELULQFL�VÕQÕIWDQ�WHVW�HGLOHQ�����|UQHNWHQ����¶���LNLQFL�VÕQÕIWDQ�WHVW�HGLOHQ����|UQHNWHQ���¶X�YH�
�o�QF�� VÕQÕIWDQ� WHVW� HGLOHQ� ��� |UQHNWHQ� ��¶VL� GR÷UX� RODUDN� VÕQÕIODQPDNWDGÕU�� \DQL� RUWDODPD�
������JLEL�ELU�EDúDUÕ�HOGH�HGLOPHNWHGLU���
%XUDGD�JLULú�SDWHUQOHUL�RSWLPL]H�HGLOPHGHQ��YHUL�N�PHVLQGHNL�VÕUDVÕQGDQ�DOÕQDUDN��VDGHFH� V
GH÷HUL� GH÷LúWLULOGL÷LQGH� LVH� �\DQL� VDGHFH� V GH÷HUL� RSWLPL]H� HGLOLUVH�� \LQH� PDNVLPXP�
�����¶O�N�ELU�WHVW�EDúDUÕVÕ�HOGH�HGLOPHNWHGLU��dL]HOJH����¶GH�WHVW�DúDPDVÕQGD�KHU�ELU�VÕQÕI�LoLQ�
*56$¶QÕQ�*$� LOH� RSWLPL]H� HGLOHUHN�YH� RSWLPL]H� HGLOPHGHQ�GR÷UX� VÕQÕIODGÕ÷Õ� |UQHN� VD\ÕODUÕ�
J|VWHULOPHNWHGLU��dL]HOJH����¶GH�*56$¶QÕQ�RSWLPL]H�HGLOHUHN�YH�RSWLPL]H�HGLOPHGHQ�XODúWÕ÷Õ�
RUWDODPD�WHVW�SHUIRUPDQVODUÕ�J|VWHULOPHNWHGLU��
�



��
dL]HOJH�����7HVW�DúDPDVÕQGD�KHU�ELU�VÕQÕI�LoLQ�GR÷UX�VÕQÕIODQDQ�|UQHN�VD\ÕODUÕ��

�

dL]HOJH�����2UWDODPD�WHVW�EDúDUÕP�RUDQODUÕ��
�

%XQD� J|UH� RSWLPL]DV\RQ� VRQXFXQGD� \DNODúÕN� RODUDN� ����� OXN� ELU� IDUN� DYDQWDM� RODUDN� HOGH�
HGLOHELOPHNWHGLU��%X�DYDQWDM�|]HOOLNOH�YHUL�N�PHVLQGHNL�|UQHN�VD\ÕVÕQÕQ�D]�ROGX÷X�VÕQÕIODU�LoLQ�
����YH����VÕQÕIODU��|QHPOL�ROPDNWDGÕU���
%HQ]HU�X\JXODPD��LULV�YH�(VFKHULFKLD�&ROL�YHULOHULQLQ�VÕQÕIODQGÕUÕOPDVÕ�LoLQ�GH�GHQHQPLú�ROXS�
EX� X\JXODPDODU� LoLQ� GH� *56$¶QÕQ� RSWLPL]DV\RQX� LOH� VÕQÕIODQGÕUPD� EDúDUÕVÕQÕQ� DUWWÕ÷Õ�
J|]OHPOHQPLúWLU��<D]ÕFÕ�YG���������

������ ��ER\XWOX�QHVQH�WDQÕPD�VLVWHPLQLQ�RSWLPL]DV\RQX�
�
%X�NÕVÕPGD��GDKD�|QFHNL�E|O�PGH�DQODWÕODQ�*56$�YH�26$�NXOODQÕODUDN�|]HOOLN�oÕNDUPDNVÕ]ÕQ�
� ER\XWOX� QHVQH� WDQÕPD� VLVWHPLQLQ� SHUIRUPDQVÕQÕ� DUWÕUPDN� LoLQ� RSWLPL]DV\RQ� LúOHPL�
JHUoHNOHúWLULOPLúWLU���
*56$�D÷ÕQÕQ�|UQHN�JLULú�SDWHUQOHULQL�EHOLUOHPHN� LoLQ�KHUELU� VÕQÕIWDQ�YHUL�N�PHVLQGH�PHYFXW�
RODQ� ���SR]GDQ�KDQJL��¶VÕ�� VHoLOLUVH��YHUL�N�PHVLQGH� JHUL\H�NDODQ�NÕVÕP� LoLQ� HQ� \�NVHN� WHVW�
EDúDUÕVÕ� HOGH� HGLOLU� VRUXVX� JHQHWLN� RSWLPL]DV\RQ� LOH� o|]�OPH\H� oDOÕúÕOPÕúWÕU�� *56$¶QÕQ�
*HQHWLN� DOJRULWPD� LOH� RSWLPL]DV\RQX� VRQXFXQGD� EHOLUOHQHQ� UHIHUDQV� SDWHUQOHU� LOH� D÷�
H÷LWLOGL÷LQGH� VLVWHPLQ� H÷LWPH� EDúDUÕVÕ� ����� YH� WHVW� EDúDUÕVÕ� LVH� ������ ROPDNWDGÕU��*56$�
�RSWLPL]H�HGLOPHGHQ��KHU�ELU�QHVQHQLQ���R OLN�DoÕ�IDUNÕQD�VDKLS�SR]ODUÕ�LOH�VLPXOH�HGLOGL÷LQGH�
�WRSODP� �� |UQHN� LOH� VLPXOH�� JHUL\H� NDODQ� ��� SR]� LOH� D÷� WHVW� HGLOGL÷LQGH�� J|VWHUGL÷L� WHVW�
SHUIRUPDQVÕ�������GLU� %XQD�J|UH�VLVWHPLQ�WHVW�DúDPDVÕQGD�RSWLPL]DV\RQ�VRQXFXQGD�\DNODúÕN�
RODUDN� ����� OLN� ELU� IDUN� DYDQWDM� RODUDN� HOGH� HGLOHELOPHNWHGLU�� *56$¶QÕQ� *$� LOH� RSWLPL]H�

V  ����� *56$�*$� *56$�� 6ÕQÕI��WRSODP�����|UQHN�� ���� ����
� 6ÕQÕI��WRSODP����|UQHN�� ��� ���
� 6ÕQÕI��WRSODP����|UQHN�� ��� ���
7RSODP���WRSODP�����|UQHN�� ���� ����

V  ����� *56$�*$� *56$�
7HVW�EDúDUÕPÕ� � ����� �������



��
HGLOLQFH�YH�HGLOPHGHQ�J|VWHUGL÷L�WHVW�SHUIRUPDQVODUÕ�oL]HOJH����¶GH�J|VWHULOPLúWLU��

� dL]HOJH�������%R\XWOX�QHVQH�WDQÕPD�X\JXODPDVÕ�LoLQ�*56$�YH�*56$�*$¶QÕQ�WHVW�EDúDUÕP�RUDQODUÕ��
5HIHUDQV�3R]ODUÕQ�6D\ÕVÕ� 7HVW�VHWL�LoLQ�WDQÕPD�RUDQÕ�

*56$� *56$�*$�+HU�ELU�QHVQHQLQ���R OLN�DoÕ�IDUNÕQD�VDKLS�J|U�QW�OHUL�LoLQ�D÷�VLPXOH�HGLOGL÷LQGH��WRSODP���|UQHN�LOH�VLPXOH��JHUL\H�NDODQ����SR]�LOH�D÷�WHVW�HGLOGL÷LQGH�� � ����� �������

<DSÕODQ�RSWLPL]DV\RQ�VRQXFXQGD�PDNVLPXP�WHVW�EDúDUÕVÕ�HOGH�HWPHN� LoLQ�VHoLOHFHN� UHIHUDQV�
N�PHQLQ� EHOLUOHQPHVL\OH� ELUOLNWH� D÷� \DSÕVÕQGD� NXOODQÕODQ� JDXVV� IRQNVL\RQXQ� JHQLúOL÷LQLQ�
GH÷HUL�� V � ������RODUDN�EHOLUOHQPLúWLU��
$\QÕ� X\JXODPD� 26$� \DSÕVÕ� LoLQGH� GHQHQGL�� 26$¶QÕQ� *$� LOH� RSWLPL]H� HGLOGL÷LQGH� YH�
HGLOPHGHQ�J|VWHUGL÷L�WHVW�SHUIRUPDQVODUÕ�oL]HOJH����¶GH�J|VWHULOPLúWLU��

dL]HOJH�������%R\XWOX�QHVQH�WDQÕPD�X\JXODPDVÕ�LoLQ�26$�YH�26$�*$¶�QÕQ�WHVW�EDúDUÕP�RUDQODUÕ��
5HIHUDQV�3R]ODUÕQ�6D\ÕVÕ� 7HVW�VHWL�LoLQ�WDQÕPD�RUDQÕ�

26$� 26$�*$�+HU�ELU�QHVQHQLQ���R OLN�DoÕ�IDUNÕQD�VDKLS�J|U�QW�OHUL�LoLQ�D÷�VLPXOH�HGLOGL÷LQGH��WRSODP���|UQHN�LOH�VLPXOH��JHUL\H�NDODQ����SR]�LOH�D÷�WHVW�HGLOGL÷LQGH�� � ����� �������

������ (O�\D]ÕVÕ�UDNDP�WDQÕPD�VLVWHPLQLQ�RSWLPL]DV\RQX�
�dDOÕúPDQÕQ� EX� DúDPDVÕQGD�� QHVQH� WDQÕPD� VLVWHPLQLQ� RSWLPL]DV\RQX� X\JXODPDVÕQD� EHQ]HU�
úHNLOGH��|]HOOLN�oÕNDUPDNVÕ]ÕQ�HO�\D]ÕVÕ� UDNDP�WDQÕPD�VLVWHPLQLQ�SHUIRUPDQVÕQÕ�DUWÕUPDN�LoLQ�
JHQHWLN�DOJRUWLPD�LOH�RSWLPL]DV\RQ�LúOHPL�JHUoHNOHúWLULOPLúWLU���
%XUDGD�DPDo��JHQHWLN�DOJRULWPD�NXOODQÕODUDN�*56$�D÷ÕQÕQ�|UQHN�JLULú�SDWHUQOHULQL�EHOLUOHPHN�
\DQL� KHU� ELU� VÕQÕIWDQ� YHUL� N�PHVLQGH� PHYFXW� RODQ� ��� |UQHNWHQ� KDQJL� ��¶X� VHoLOLUVH�� YHUL�
N�PHVLQGH� JHUL\H� NDODQ� NÕVÕP� LoLQ� HQ� \�NVHN� WHVW� EDúDUÕVÕQÕQ� HOGH� HGLOHELOHFH÷LQL�
EHOLUOHPHNWLU��*56$¶QÕQ�JHQHWLN� DOJRULWPD� LOH�RSWLPL]DV\RQX� VRQXFXQGD�EHOLUOHQHQ� UHIHUDQV�
SDWHUQOHU� LOH� D÷� H÷LWLOGL÷LQGH� VLVWHPLQ� H÷LWPH� EDúDUÕVÕ� ����� YH� WHVW� EDúDUÕVÕ� LVH� ����
ROPDNWDGÕU�� *56$¶QÕQ� RSWLPL]H� HGLOPHGHQ� J|VWHUGL÷L� WHVW� SHUIRUPDQVÕ� oL]HOJH� ���¶GD�
J|VWHULOPLúWLU�YH�*56$�RSWLPL]H�HGLOPHGHQ�|QFHNL�RUWDODPD�WHVW�EDúDUÕVÕ�����GLU��%XQD�J|UH�
RSWLPL]DV\RQ�VRQXFXQGD�\DNODúÕN�RODUDN�����OLN�ELU�IDUN�DYDQWDM�RODUDN�HOGH�HGLOHELOPHNWHGLU��



��
*56$¶QÕQ�RSWLPL]H�HGLOGL÷L�]DPDQ�J|VWHUGL÷L� WHVW�SHUIRUPDQVÕ�oL]HOJH����¶GH�J|VWHULOPLúWLU��
2SWLPL]DV\RQ�VRQXFXQGD�*56$�LoLQ�VLJPD�GH÷HUL�LVH�������RODUDN�EXOXQPXúWXU��

� dL]HOJH�����*56$�LOH�KHUELU�UDNDPÕQ�WDQÕQPD�RUDQÕ��
�

5DNDPODU � �� �� �� �� �� �� �� �� �� 2UW�
7HVW�VRQXoODUÕ ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� � ��

dL]HOJH�����*56$¶QÕQ�*$�LOH�RSWLPL]DV\RQX�VRQXFXQGD�KHUELU�UDNDPÕQ�WDQÕQPD�RUDQÕ��
�

5DNDPODU � �� �� �� �� �� �� �� �� �� 2UW�
7HVW�VRQXoODUÕ ���� ��� ��� ���� ��� ��� ��� ��� ��� ��� ����

ùHNLO����¶GH�HO� \D]ÕVÕ� UDNDP�WDQÕPD�X\JXODPDVÕQGD�*56$¶QÕQ�JHQHWLN�DOJRULWPD�LOH�\DSÕODQ�
RSWLPL]DV\RQ�LúOHPL�VRQXFXQGD��VLP�ODV\RQ�YH�WHVW�GR÷UXOXN�GH÷HULQLQ�WRSODPÕQÕQ�MHQHUDV\RQ�
VD\ÕVÕQD� ED÷OÕ� RODUDN� GH÷LúLPL� J|VWHULOPHNWHGLU�� %XQD� J|UH� ��� MHQHUDV\RQ� VRQXQGD� ���¶��
H÷LWPH� GDWDVÕ� YH� ��¶�� GH� WHVW� GDWDVÕ� ROPDN� �]HUH� WRSODP� ���� |UQHN� GR÷UX� RODUDN�
VÕQÕIODQGÕUÕODELOPLúWLU��

ùHNLO�����(O�\D]ÕVÕ�UDNDP�WDQÕPD�X\JXODPDVÕ�LoLQ�JHQHWLN�DOJRULWPD�LOH�\DSÕODQ�RSWLPL]DV\RQ�VRQXoODUÕ��



��
%X� DúDPDGDQ� VRQUD�� HO� \D]ÕVÕ� UDNDP� WDQÕPD� X\JXODPDVÕ� LoLQ� *56$¶QÕQ� RSWLPL]DV\RQXQGD�
NXOODQÕODQ� KHUELU� UDNDP� LoLQ�PHYFXW� RODQ� ��� |UQHNWHQ� IDUNOÕ� RODUDN�1,67� YHUL� N�PHVLQGHQ�
KHUELU� UDNDPGDQ���¶DU�DGHW� UDNDP�GDKD�VLVWHPL�GR÷UXODPD�LoLQ�DOÕQPÕú�YH�RSWLPL]H�HGLOPLú�
SDWHUQ� WDQÕPD� VLVWHPL� \HQLGHQ� WHVW� HGLOPLúWLU�� 2SWLPL]DV\RQ� \DSÕOPDGDQ� \DQL� YHUL�
N�PHVLQGHNL� VÕUDVÕQGDQ� KHUELU� UDNDP� LoLQ� ��¶DU� DGHW� UHIHUDQV� YHUL� DOÕQDUDN� H÷LWLOPLú�
*56$¶QÕQ�EX�IDUNOÕ�����UDNDP�LoLQ�HOGH�HGLOPLú�GR÷UX�VÕQÕIODQGÕUPD�EDúDUÕODUÕ�oL]HOJH����¶GH�
J|VWHULOPLúWLU�� dL]HOJH� ���¶GD� LVH� \LQH� RSWLPL]DV\RQ� DúDPDVÕQGD� NXOODQÕOPD\DQ� IDUNOÕ� ���
UDNDP� LoLQ� *56$¶QÕQ� *$� LOH� RSWLPL]H� HGLOGLNWHQ� VRQUDNL� GR÷UXODPD� EDúDUÕVÕ� VRQXoODUÕ�
J|VWHULOPLúWLU�� %X� VRQXoODU� \DSÕODQ� RSWLPL]DV\RQXQ� ���� OXN� ELU� DYDQWDM� VD÷ODGÕ÷ÕQÕ�
J|VWHUPHNWHGLU��

dL]HOJH�����2SWLPL]DV\RQ�DúDPDVÕQGD�NXOODQÕOPD\DQ�IDUNOÕ�UDNDPODU�LoLQ�*56$�RSWLPL]H�HGLOPHGHQ�|QFH�KHUELU�UDNDPÕQ�WDQÕQPD�RUDQODUÕ��
5DNDPODU� �� �� �� �� �� �� �� �� �� �� 2UW�
'R÷UXODPD�%DúDUÕVÕ� ���� ��� ��� ��� ��� ���� ���� ��� ��� ��� � ��

dL]HOJH�����2SWLPL]DV\RQ�DúDPDVÕQGD�NXOODQÕOPD\DQ�IDUNOÕ�UDNDPODU�LoLQ�*56$�RSWLPL]H�HGLOGLNWHQ��*56$�*$��VRQUD�KHUELU�UDNDPÕQ�WDQÕQPD�RUDQODUÕ��
5DNDPODU� �� �� �� �� �� �� �� �� �� �� 2UW��
'R÷UXODPD�%DúDUÕVÕ� ���� ��� ��� ��� ��� ��� ���� ��� ��� ��� � ��

(O� \D]ÕVÕ� UDNDP� WDQÕPD� X\JXODPDVÕQÕQ� RSWLPL]DV\RQX� 26$� \DSÕVÕ� LoLQGH� JHUoHNOHúWLULOGL��
26$¶QÕQ�*$�LOH�RSWLPL]H�HGLOLQFH�YH�HGLOPHGHQ�J|VWHUGL÷L�WHVW�SHUIRUPDQVODUÕ�oL]HOJH������YH�
oL]HOJH� ����¶GH� J|VWHULOPLúWLU�� %X� oL]HOJHOHUGHQ� J|U�OG�÷�� �]HUH� 26$¶QÕQ� *$� LOH�
RSWLPL]DV\RQX� VRQXFXQGD� RUWDODPD� WHVW� EDúDUÕVÕQGD� ���� O�N� ELU� \�NVHOPH� ROPDNWDGÕU��
2SWLPL]DV\RQ�VRQXFXQGD�26$�LoLQ�VLJPD�GH÷HUL�LVH�������RODUDN�EXOXQPXúWXU��

dL]HOJH������26$�LOH�KHUELU�UDNDPÕQ�WDQÕQPD�RUDQÕ��
5DNDPODU � �� �� �� �� �� �� �� �� �� 2UW��

7HVW�VRQXoODUÕ� ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ����



��
dL]HOJH������26$¶QÕQ�*$�LOH�RSWLPL]DV\RQX�VRQXFXQGD�KHUELU�UDNDPÕQ�WDQÕQPD�RUDQÕ��

5DNDPODU � �� �� �� �� �� �� �� �� �� 2UW�
7HVW�VRQXoODUÕ� ���� ��� ��� ��� ��� ��� ���� ��� ��� ��� ���

'DKD� VRQUD� *56$� LoLQ� JHUoHNOHúWLULOHQ� GR÷UXODPD� LúOHPLQLQ� D\QÕVÕ� 26$� LoLQ� GH�
X\JXODQPÕúWÕU��2SWLPL]DV\RQ�\DSÕOPDGDQ�\DQL�YHUL�N�PHVLQGHNL�VÕUDVÕQGDQ�KHUELU�UDNDP�LoLQ�
��¶DU� DGHW� UHIHUDQV� YHUL� DOÕQDUDN� H÷LWLOHQ�26$¶QÕQ�� \HQL� ���� |UQHN� LoLQ� HOGH� HGLOPLú� GR÷UX�
VÕQÕIODQGÕUPD� EDúDUÕODUÕ� oL]HOJH� ����¶GH� J|VWHULOPLúWLU�� dL]HOJH� ����¶GH� LVH� RSWLPL]DV\RQ�
DúDPDVÕQGD� NXOODQÕOPD\DQ� EX� IDUNOÕ� UDNDPODU� LoLQ�� 26$¶QÕQ� *$� LOH� RSWLPL]H� HGLOGLNWHQ�
VRQUDNL�WDQÕPD�EDúDUÕ�RUDQODUÕ�J|VWHULOPLúWLU���

dL]HOJH������2SWLPL]DV\RQ�DúDPDVÕQGD�NXOODQÕOPD\DQ�IDUNOÕ�UDNDPODU�LoLQ�26$�RSWLPL]H�HGLOPHGHQ�|QFH�KHUELU�UDNDPÕQ�WDQÕQPD�RUDQODUÕ��
5DNDPODU� �� �� �� �� �� �� �� �� �� �� 2UW��
'R÷UXODPD�%DúDUÕVÕ� ���� ��� ��� ��� ��� ��� ���� ��� ��� ��� � ���

dL]HOJH������2SWLPL]DV\RQ�DúDPDVÕQGD�NXOODQÕOPD\DQ�IDUNOÕ�UDNDPODU�LoLQ�26$�RSWLPL]H�HGLOGLNWHQ��26$�*$��VRQUD�KHUELU�UDNDPÕQ�WDQÕQPD�RUDQODUÕ��
5DNDPODU� �� �� �� �� �� �� �� �� �� �� 2UW��
'R÷UXODPD�%DúDUÕVÕ� ���� ��� ��� ��� ��� ��� ���� ��� ��� ��� � ���

(OGH� HGLOHQ� EX� VRQXoODUD� J|UH� IDUNOÕ� VÕQÕIODQGÕUPD� YH� SDWHUQ� WDQÕPD� X\JXODPDODUÕ� LoLQ�
NXOODQÕODQ� *56$� YH� 26$� \DSÕODUÕQÕQ� JHQHWLN� DOJRULWPD� LOH� RSWLPL]DV\RQXQXQ� WDQÕPD�
VLVWHPOHULQLQ�WHVW�YH�GR÷UXODPD�EDúDUÕVÕQÕ�|QHPOL�|Oo�GH�DUWWÕUGÕ÷Õ�J|]OHQPLúWLU��$÷ODUGDQ�HQ�
\�NVHN� WHVW� SHUIRUPDQVÕQÕ� HOGH� HWPHN� LoLQ� D÷D� X\JXODQDFDN� |UQHN� SDWHUQOHU� YH� *DXVV�
IRQNVL\RQXQXQ� JHQLúOL÷L� JHQHWLN� DOJRULWPD� LOH� EHOLUOHQPLúWLU��9HUL� N�PHVLQGHQ� IDUNOÕ� VD\ÕGD�
|UQHN� SDWHUQ� DOÕQDUDN� YH\D� JHQHWLN� DOJRULWPDGDNL� MHQHUDV\RQ� VD\ÕVÕ� DUWWÕUÕODUDN� WHVW� EDúDUÕP�
RUDQÕ�DUWWÕUÕOPD\D�oDOÕúÕODELOLU��$\UÕFD�EX�|UQHN�X\JXODPD�IDUNOÕ�SUREOHPOHU�LoLQGH�GHQHQHELOLU�
YH�D\QÕ�RSWLPL]DV\RQ�DOJRULWPDVÕ�IDUNOÕ�<6$�\DSÕODUÕ�LoLQGH�NXOODQÕODELOLU��
�



��
��� *56$�.8//$1,/$5$.�(/�*(20(75ø6ø�*g5h17h/(5ø1'(1�

%ø20(75ø.�3$7(51�7$1,0$�
�
%LRPHWULN�|]HOOLN�WDQÕPD�VLVWHPOHUL�LQVDQODUÕQ��SDUPDN�L]L��LULV��\�]��VHV��LP]D��HO�JHRPHWULVL�
YV��JLEL�NDUDNWHULVWLNOHULQL�VDSWD\DUDN�ELOJLVD\DU�VLVWHPOHUL��YHUL�EDQNDODUÕ�JLEL�RUWDPODUD�JLULú�
LoLQ� NLPOLN� GR÷UXODPDVÕ� \DSPDNWDGÕUODU�� %LRPHWULN� VLVWHPOHU� WHPHOGH�� NLúLQLQ� VDGHFH�
NHQGLVLQLQ� VDKLS� ROGX÷X�� GH÷LúWLUHPHGL÷L� YH� GL÷HUOHULQGHQ� D\ÕUW� HGLFL� RODQ�� IL]LNVHO� YH\D�
GDYUDQÕúVDO� ELU� |]HOOL÷LQLQ� WDQÕQPDVÕ� DPDFÕ\OD� NXOODQÕOPDNWDGÕUODU�� $QFDN� EX� VLVWHPOHULQ�
J�YHQLOLU�ROPDODUÕQÕQ�\DQÕ�VÕUD�SUDWLN�ROPDODUÕ�GD�JHUHNWL÷L� LoLQ��NLúLOHUL�KDQJL�\|QWHPOHU� LOH�
VDSWDGÕNODUÕ� GD� |QHPOL� ELU� HWNHQGLU��(O� JHRPHWULVL� WDQÕPD� VLVWHPOHUL�� HOLQ� ELU� NÕVPÕQÕQ� YH\D�
WDPDPÕQÕQ� WDUDQPDVÕ� VXUHWL\OH� \DSÕOPDNWDGÕU�� NXOODQÕFÕODUÕQ� WDUDPD� LúOHPLQH� JHoPHGHQ�
ELRPHWULN�|]HOOLNOHULQ�ND\ÕWOÕ�ROGX÷X�VLVWHPH�|QFHGHQ�JLUPHOHUL�JHUHNPHNWHGLU��.LúLQLQ�ND\ÕWOÕ�
ELRPHWULN� |]HOOLNOHUL� WDUDPD� VRQXoODUÕ\OD� NDUúÕODúWÕUÕODUDN� NLúLQLQ� \HWNLOL� ROXS� ROPDGÕ÷Õ�
EHOLUOHQLU�� (O� JHRPHWULVL� VLVWHPOHUL�� J�Q�P�]GH� JLULúOHUL� NRQWURO� HWPHGH� YH� YHULOHUL�
RQD\ODPDGD�� ELUoRN� KDYD� DODQÕQGD�� RILVOHUGH�� IDEULNDODUGD�� Q�NOHHU� J�o� PHUNH]OHULQGH� YH�
\�NVHN�J�YHQOLNOL�ELQDODUGD�NXOODQÕOPDNWDGÕU��<LQJ/LDQJ�YG���������>�@�
/LWHUDW�UGH� \DSÕODQ� HO� SDWHUQL� WDQÕPD� oDOÕúPDODUÕQGD� WDUDQDQ� JLULú� J|U�QW�OHULQH� ILOWUHOHPH��
NHQDU� EHOLUOHPH� JLEL� |Q� LúOHPHOHU� \DSÕOPDNWD� YH� GDKD� VRQUD� GD� SDUPDNODUÕQ� X]XQOX÷X��
JHQLúOL÷L�JLEL�SHN�oRN�|]HOOLN�oÕNDUÕODUDN�WDQÕPD�LúOHPL�JHUoHNOHúWLULOPHNWHGLU��<LQJ/LDQJ�YG��
��������6DQFKH]�YG������E����)DXQGH]����������*ROIDUHOOL�YG����������*RQ]DOH]�YG���������
%X�oDOÕúPDGD�HO�JHRPHWULVL�SDWHUQOHULQGHQ�NLúL�WDQÕPD�X\JXODPDVÕ��SDWHUQOHUH�KHUKDQJL�ELU�|Q�
LúOHPH� YH� |]HOOLN� oÕNDUPD� LúOHPL� \DSPDGDQ� *56$� LOH� JHUoHNOHúWLULOPLúWLU� YH� VLVWHPLQ�
SHUIRUPDQVÕ� )DOVH� $FFHSWDQFH� 5DWLR� �)$5�� YH� )DOVH� 5HMHFWLRQ� 5DWLR� �)55�� GH÷HUOHUL�
KHVDSODQDUDN� J|VWHULOPLúWLU� �3RODW� YH� <ÕOGÕUÕP�� NDEXO� HGLOGL�� EDVÕPGD�E��� (OGH� HGLOHQ�
VRQXoODUD� J|UH� WDVDUODQDQ� VLVWHPLQ� GLNNDWH� GH÷HU� ELU� SHUIRUPDQV� J|VWHUGL÷L� J|U�OPHNWHGLU��
$\QÕ� X\JXODPD� IDUNOÕ� <6$¶ODU� LOH� GHQHQPLú� ROXS� VDGHFH� *56$� LoLQ� \�NVHN� GR÷UXODPD�
�YHULILNDV\RQ��EDúDUÕVÕ�J|]OHPOHQPLúWLU��

���� 0HWRW�
�

.XOODQÕODQ�YHUL�N�PHVLQGH����NLúLQLQ���¶DU�DGHW�HO�J|U�QW�V��EXOXQPDNWDGÕU� >�@��dDOÕúPDGD�
LON�RODUDN�YHUL�N�PHVLQGHNL����NLúL�VLVWHPGH�\HWNLOL�NLúL�RODUDN�NDEXO�HGLOPLú�NDODQ����NLúL�LVH�
GDYHWVL]� PLVDILU� RODUDN� NDEXO� HGLOPLúWLU�� <HWNLOL� ��� NXOODQÕFÕQÕQ� �¶úHU� DGHW� HO� J|U�QW�V��
UHIHUDQV�J|U�QW��RODUDN�DOÕQDUDN�VLVWHP�H÷LWLOPLúWLU�\DQL�WRSODPGD����J|U�QW��UHIHUDQV�RODUDN�



��
DOÕQPÕúWÕU�� <HWNLOL� NXOODQÕFÕODUÕQ� JHUL\H� NDODQ� �¶HU� HO� J|U�QW�V�� LVH� VLVWHPL� WHVW� LoLQ�� \DQL�
WRSODPGD����J|U�QW��WHVW�LoLQ�NXOODQÕOPÕúWÕU�����GDYHWVL]�PLVDILULQ��¶úHU�DGHW�HO�J|U�QW�V��LVH��
\DQL� WRSODPGD� ��� J|U�QW�� VLVWHPL� GR÷UXODPD� LoLQ� NXOODQÕOPÕúWÕU�� 9HUL� N�PHVLQGHNL� HO�
J|U�QW�OHUL� ����[����� SLNVHO� �� ELWOLN� JUL� VHYL\H� J|U�QW�OHUGLU�� 9HUL� N�PHVLQGHNL� ED]Õ� HO�
J|U�QW�OHUL� úHNLO� ���¶GH� J|VWHULOPLúWLU�� $÷ÕQ� KÕ]OÕ� VLPXODV\RQX� LoLQ� JLULú� J|U�QW�OHULQLQ� KHU�
ELUL���[���SLNVHO�RODUDN�\HQLGHQ�ER\XWODQGÕUÕOGÕ�YH�EX�J|U�QW��PDWULVL��[�����RODUDN�YHNW|UH�
G|Q�úW�U�OHUHN�VLVWHPLQ�JLULúLQH�X\JXODQGÕ��7DVDUODQDQ�VLVWHPLQ�EORN�GL\DJUDPÕ�úHNLO����¶GHNL�
JLELGLU���

ùHNLO�����(O�J|U�QW��SDWHUQOHULQGHQ�ED]Õ�|UQHNOHU��
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ùHNLO�����*56$�LOH�HO�JHRPHWULVL�WDQÕPD�VLVWHPL��

��� *56$�LoLQ�HO�JHRPHWULVL�WDQÕPD�LúOHPLQGHNL�DúDPDODU�YH�VLVWHPLQ�GR÷UXODPD�
EDúDUÕVÕ�

$÷ÕQ� SDWHUQ� NDWPDQÕQGD� ���� NDWPDQ�� KHVDSODQDQ� gNOLG� X]DNOÕ÷Õ� GH÷HULQLQ� E�\�NO�÷���
ELOLQPH\HQ�J|U�QW�Q�Q� UHIHUDQV�J|U�QW�OHUGHQ�R�RUDQGD� IDUNOÕ�ROGX÷XQX�J|VWHUPHNWHGLU��%X�
X]DNOÕN� GH÷HUL� DUWWÕNoD� GHQNOHP� ���¶GHNL� D÷ÕUOÕN� IRQNVL\RQXQXQ� GH÷HUL� �:� D]DODFDN�� KDWWD�
VÕIÕUD�\DNODúDFDNWÕU��$÷ÕQ��o�QF��NDWPDQÕQGD�UHIHUDQV�J|U�QW�OHU�LoLQ�ELOLQHQ�KHGHI�GH÷HUOHUOH�



��
D÷ÕUOÕNODUÕQ� oDUSÕPODUÕQÕQ� WRSODPÕ� �$� YH� D\UÕFD� VDGHFH� LNLQFL� NDWPDQÕQ� �\DQL� D÷ÕUOÕNODUÕQ��
oÕNÕúODUÕQÕQ� WRSODPÕ� �%� LúOHPOHUL� JHUoHNOHúWLULOLU��dÕNÕú� NDWPDQÕQGD� LVH�$ GH÷HUL�% GH÷HULQH�
E|O�QHUHN�oÕNÕú�GH÷HUL�HOGH�HGLOLU��$ GH÷HULQLQ�KHVDEÕQGD��ELOLQPH\HQ�JLULú�J|U�QW�V��LOH�KHUELU�
UHIHUDQV�J|U�QW��DUDVÕQGDNL�: GH÷HUL�QH�NDGDU�N�o�N�ROXUVD��R�: GH÷HUL��R�UHIHUDQV�J|U�QW��
LoLQ� YHULOHQ� KHGHI� GH÷HUOH� oDUSÕODFD÷ÕQGDQ�� VLVWHPLQ� oÕNÕúÕQÕQ� KHGHI� GH÷HUH� \DNÕQVDPDVÕ� R�
GHUHFH�X]DN�RODFDNWÕU��7DP�WHUVLQH�: GH÷HUL�QH�NDGDU�E�\�N�ROXUVD�VLVWHPLQ�oÕNÕúÕ�R�UHIHUDQV�
GH÷HU� LoLQ� YHULOHQ� KHGHI� GH÷HUH� \DNÕQ� ELU� GH÷HU� DODFDNWÕU�� %X� GD� EL]H� ELOLQPH\HQ� JLULú�
J|U�QW�V�Q�Q� R� UHIHUDQVD� \DNÕQ� ELU� J|U�QW�� RODELOHFH÷LQL� J|VWHUPHNWHGLU�� 'R÷UXODPD�
DúDPDVÕQGD�GDYHWVL]�ELU�PLVDILULQ�HO�J|U�QW�V�� LOH� UHIHUDQV�J|U�QW�OHU�DUDVÕQGDNL� IDUN�E�\�N�
RODFD÷ÕQGDQ�E�W�Q�: GH÷HUOHUL�VÕIÕUD�\DNÕQVD\DFDNWÕU��%X�GD�EL]H�$¶QÕQ�VÕIÕUD�\DNÕQVD\DFD÷ÕQÕ�
J|VWHULU�� 7RSODPÕQ� EX� VÕIÕUD� \DNÕQVDPDVÕ� GD� EL]LP� LoLQ� GDYHWVL]� ELU�PLVDILULQ� JHOGL÷LQLQ� ELU�
J|VWHUJHVL�ROPDNWDGÕU���

���� 6LP�ODV\RQ�6RQXoODUÕ�
6LVWHPGH� UHIHUDQV�YHNW|UOHU�<6$¶ODUÕQ� JLULúLQH�X\JXODQGÕ�� D÷D�KHGHI�GH÷HUOHU�RODUDN�KHU�ELU�
NLúL�LoLQ�ELU�NRG�YHULOGL�YH�D÷�EX�úHNLOGH�VLPXOH�HGLOGL��dL]HOJH����¶GH�NXOODQÕODQ�IDUNOÕ�<6$�
\DSÕODUÕ� LoLQ� HOGH� HGLOPLú� PDNVLPXP� GR÷UXOXN� GH÷HUOHUL� YH� D÷ODUÕQ� H÷LWPH� V�UHOHUL�
J|VWHULOPLúWLU��%X�oL]HOJHGHQ�J|U�OHFH÷L��]HUH�VDGHFH�*56$�GDYHWVL]�PLVDILUOHUL�EHOLUOHPHGH�
L\L� ELU� SHUIRUPDQV� J|VWHUPHNWHGLU�� *56$¶QÕQ� H÷LWLP� V�UHVL� 3�� �*+]�� ���� 0%� 5$0�
|]HOOLNOHULQH�VDKLS�3&¶GH�YH�0$7/$%�oDOÕúPD�RUWDPÕQGD������VQ�ROPDNWDGÕU����[���RODUDN�
ER\XWODQGÕUÕODQ�JLULú�J|U�QW�OHUL�LoLQ���JL]OL�NDWPDQOÕ�YH�JL]OL�NDWPDQGDNL�Q|URQ�VD\ÕVÕQÕQ����
ROGX÷X�0/3�D÷Õ�LoLQ�LVH�KDIÕ]D�\HWPHPH�X\DUÕVÕ�YHUPHNWHGLU��

� dL]HOJH�����)DUNOÕ�<6$�\DSÕODUÕ�LoLQ�H÷LWPH��WHVW�YH�GR÷UXODPD�SHUIRUPDQVODUÕ��
� (÷LWPH�%DúDUÕVÕ����

����\HWNLOL�NXOODFÕGDQ��¶úHU�DGHW�H÷LWPH�J|U�QW�V��DOÕQGÕ÷ÕQGD��

7HVW�%DúDUÕVÕ����
����\HWNLOL�NXOODFÕQÕQ�IDUNOÕ��¶HU�DGHW�WHVW�J|U�QW�V��DOÕQGÕ÷ÕQGD��

'R÷UXODPD�%DúDUÕVÕ�����
����GDYHWVL]�PLVDILUGHQ��¶úHU�DGHW�GR÷UXODPD�J|U�QW�V��DOÕQGÕ÷ÕQGD��

(÷LWPH�]DPDQÕ�
�VDQL\H��

5%)� ����� ���� ��� �����
26$� ����� ������ ��� �����
*56$� ����� ���� ���� �����



��
9HULILNDV\RQ�VLVWHPOHULQLQ�EDúDUÕVÕ�JHQHOGH�)$5�YH�)55�GH÷HUOHUL�LOH�J|VWHULOPHNWHGLU��)55��
ELU� \HWNLOL� NXOODQÕFÕQÕQ� KDWDOÕ� ELU� úHNLOGH� UHGGHGLOPH� RUDQÕ�� )$5� LVH�� ELU� GDYHWVL]� PLVDILULQ�
KDWDOÕ� ELU� úHNLOGH� NDEXO� HGLOPH� RUDQÕQÕ� J|VWHUPHNWHGLU�� %X� LNL� RUDQ� ELUELULQL� WDPDPOD\ÕFÕ�
GH÷HUOHUGLU� YH� EX� LNL� RUDQÕQ� \DNODúÕN� RODUDN� HúLW� ROGX÷X� VHYL\H� �((5�� (TXDO� (UURU� 5DWH��
RSWLPXP�VHYL\H�RODUDN�NDEXO�HGLOLU�YH�LVWHQHQ�J�YHQOLN�VHYL\HVLQH�ED÷OÕ�RODUDN�NDEXO�HGLOHELOLU�
ELU� GH÷HUGH� EHOLUOHQLU� �6DQFKH]� YG�� ����D��� %XUDGD� :¶QÕQ� KHVDEÕQGD� NXOODQÕODQ� *DXVV�
IRQNVL\RQXQXQ� JHQLúOL÷L� � � VLVWHP� SHUIRUPDQVÕQÕ� |QHPOL� ELU� RUDQGD� HWNLOHPHNWHGLU��
dDOÕúPDGD� IDUNOÕ� GH÷HUOHUL� LoLQ� H÷LWPH�� WHVW� YH� GR÷UXODPD� SHUIRUPDQVODUÕ� EHOLUOHQPLúWLU��
$OÕQDQ� VRQXoODU� oL]HOJH� ���¶GH� J|VWHULOPLúWLU�� $\UÕFD� IDUNOÕ� GH÷HUOHUL� LoLQ� )$5� YH� )55�
GH÷HUOHUL� KHVDSODQPÕúWÕU� �oL]HOJH� ���¶GH� J|VWHULOGL÷L� JLEL��� %X� VRQXoODUD� J|UH� HQ� \�NVHN�
SHUIRUPDQV� )55� YH� )$5¶ÕQ� HúLW� ROGX÷X�  ����� GH÷HULQGH� HOGH� HGLOPLúWLU�� ùHNLO� ���¶GH�
GH÷HULQH� ED÷OÕ� RODUDN� )55� YH� )$5� GH÷HUOHULQLQ� GH÷LúLPL� J|VWHULOPLúWLU�� %X� JUDILNWHQ�
J|U�OHFH÷L��]HUH�RSWLPXP�SHUIRUPDQV�((5¶QLQ�����ROGX÷X� GH÷HULQGH�HOGH�HGLOPHNWHGLU��

dL]HOJH�����)DUNOÕ� GH÷HUOHUL�LoLQ�*56$¶QÕQ�H÷LWPH��WHVW�YH�GR÷UXODPD�SHUIRUPDQVODUÕ�
�VLJPD�GH÷HUL�� � (÷LWPH�%DúDUÕVÕ���� � 7HVW�%DúDUÕVÕ���� 'R÷UXODPD�%DúDUÕVÕ�����
����� ����� ���� �����
����� ����� ���� �������
����� ����� ���� ����
����� ����� ������ ����
����� ����� ������ �������

dL]HOJH�����)DUNOÕ� GH÷HUOHUL�LoLQ�)$5�YH�)55�VRQXoODUÕ��
�VLJPD�GH÷HUL�� )55���� )$5����

����� ���� ����
����� ���� ������
����� ���� �����
����� ������ �����
����� ����� ��������
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ùHNLO�����)DUNOÕ� GH÷HUOHUL�LoLQ�)$5�YH�)55�GH÷LúLPL��
$\QÕ� X\JXODPD� VLVWHPGHNL� \HWNLOL� NXOODQÕFÕ� VD\ÕVÕQÕQ� DUWDELOHFH÷L� G�ú�Q�OHUHN� GH� *56$�
NXOODQÕODUDN� \HQLGHQ� GHQHQPLúWLU�� %XQD� J|UH� YHUL� N�PHVLQGHNL� ��� NLúL� VLVWHPGH� \HWNLOL� NLúL�
RODUDN� NDEXO� HGLOPLú� NDODQ� ��� NLúL� LVH� GDYHWVL]� PLVDILU� RODUDN� NDEXO� HGLOPLúWLU�� <HWNLOL� ���
NXOODQÕFÕQÕQ��¶úHU�DGHW�HO�J|U�QW�V�� UHIHUDQV�J|U�QW��RODUDN�DOÕQDUDN�VLVWHP�H÷LWLOPLúWLU� \DQL�
WRSODPGD� ���� J|U�QW�� UHIHUDQV� RODUDN� DOÕQPÕúWÕU�� <HWNLOL� NXOODQÕFÕODUÕQ� JHUL\H� NDODQ� �¶HU� HO�
J|U�QW�V��LVH�VLVWHPL�WHVW� LoLQ��\DQL�WRSODPGD����J|U�QW��WHVW� LoLQ�NXOODQÕOPÕúWÕU�����GDYHWVL]�
PLVDILULQ� �¶úHU� DGHW� HO� J|U�QW�V�� LVH�� \DQL� WRSODPGD� ��� J|U�QW�� VLVWHPL� GR÷UXODPD� LoLQ�
NXOODQÕOPÕúWÕU��(OGH�HGLOHQ�VRQXoODU�oL]HOJH����¶GH�J|VWHULOPLúWLU��ùHNLO����¶GH� GH÷HULQH�ED÷OÕ�
RODUDN� )55� YH� )$5� GH÷HUOHULQLQ� GH÷LúLPL� J|VWHULOPLúWLU�� %XQD� J|UH� RSWLPXP� SHUIRUPDQV�
((5¶QLQ�����ROGX÷X�  �����GH÷HULQGH�HOGH�HGLOPHNWHGLU��
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ùHNLO�����<HWNLOL�NXOODQÕFÕ�VD\ÕVÕQÕQ�DUWÕUÕOPDVÕ�GXUXPXQGD�IDUNOÕ� GH÷HUOHUL�LoLQ�)$5�YH�)55�GH÷LúLPL��
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dL]HOJH�����<HWNLOL�NXOODQÕFÕ�VD\ÕVÕQÕQ�DUWÕUÕOPDVÕ�GXUXPXQGD�IDUNOÕ� GH÷HUOHUL�LoLQ�*56$¶QÕQ�H÷LWPH��WHVW�YH�GR÷UXODPD�SHUIRUPDQVODUÕ��

�

(OGH�HGLOHQ�EX�VRQXoODUD�J|UH��*56$�LOH�HO�JHRPHWULVL�J|U�QW�OHULQGHQ�|]HOOLN�oÕNDUPDNVÕ]ÕQ�
\DSÕODQ� NLúL� WDQÕPD� LúOHPLQLQ� EDúDUÕVÕ� ROGXNoD� \�NVHNWLU��$\UÕFD� WDVDUODQDQ� VLVWHP� VHV� YH\D�
LP]D� JLEL� IDUNOÕ� ELRPHWULN� WDQÕPD� X\JXODPDODUÕQGD� GD� NXOODQÕODELOLU�� 7DQÕPD� LúOHPLQGH�
J|U�QW�OHUH� ER\XW� D]DOWPD� GÕúÕQGD� KHUKDQJL� ELU� |QLúOHPH� YH� |]HOOLN� oÕNDUPD� LúOHPL�
\DSÕOPDGDQ�\�NVHN�WDQÕPD�RUDQÕQÕQ�HOGH�HGLOHELOPHVL�VLVWHPLQ�|QHPOL�ELU�|]HOOL÷LGLU��
�

�6LJPD��

(÷LWPH�%DúDUÕVÕ��
����\HWNLOL�NXOODFÕGDQ��¶úHU�DGHW�H÷LWPH�J|U�QW�V��DOÕQGÕ÷ÕQGD��

7HVW�%DúDUÕVÕ�
����\HWNLOL�NXOODFÕQÕQ�IDUNOÕ��¶HU�DGHW�WHVW�J|U�QW�V��DOÕQGÕ÷ÕQGD��

'R÷UXODPD�%DúDUÕVÕ�
����GDYHWVL]�PLVDILUGHQ��¶úHU�DGHW�GR÷UXODPD�J|U�QW�V��DOÕQGÕ÷ÕQGD��
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*(5d(./(0(6ø�
<D]ÕOÕPVDO� RODUDN� JHUoHNOHúWLULOPLú� RODQ� SDWHUQ� WDQÕPD� X\JXODPDODUÕQGD� ROGXNoD� EDúDUÕOÕ�
VRQXoODU� YHUHQ� *56$¶QÕQ�� DODQ SURJUDPODQDELOLU� NDSÕ� GL]LOHUL� LOH� GRQDQÕPVDO� WDVDUÕPÕ�
JHUoHNOHúWLULOPLúWLU�� %X� DúDPDGD� WDVDUODQDFDN� VLVWHP� LoHULVLQGHNL� ELULPOHU� ELU� GRQDQÕP�
WDQÕPODPD� GLOL� RODQ�9+'/� \DUGÕPÕ\OD� LIDGH� HGLOPLúWLU�� 6LVWHPLQ� WDVDUÕPÕQGD�*56$� \DSÕVÕ�
LoHULVLQGHNL��gNOLG�PHVDIHVL���VWHO� IRQNVL\RQ� �H�[���YH�E|OPH�EORNODUÕ�� VDELW�QRNWDOÕ�DULWPHWLN�
�IL[HG�SRLQW�DULWKPHWLF��NXOODQÕODUDN�VHQWH]OHQHELOLU�9+'/�NRGX�LOH�JHUoHNOHQPLúWLU���6LVWHPLQ�
WDQÕPODQPD�DúDPDVÕQÕ�WDNLEHQ�GHUOHPH�YH�VLP�ODV\RQ�DGÕPODUÕ�JHUoHNOHúWLULOPLúWLU��6LVWHPGHQ�
EHNOHQHQ� FHYDSODUÕQ� HOGH� HGLOPHVL\OH� EHUDEHU� VHQWH]OHPH� LúOHPL� JHUoHNOHúWLULOPLú� YH�
*56$¶QÕQ�VD\ÕVDO�RODUDN�JHUoHNOHPHVLQGHNL�GRQDQÕP�JHUHNVLQLPOHUL�EXOXQPXúWXU��
*HQHOGH�SDWWHUQ�VÕQÕIODQGÕUPD�X\JXODPDODUÕ�\D]ÕOÕPVDO�RODUDN�JHUoHNOHúWLULOPHNWHGLU��%XQXQOD�
ELUOLNWH��\D]ÕOÕP�WHPHOOL�JHUoHNOHPHOHULQ�LúOHPVHO�KÕ]Õ�G�ú�N�NDOPDNWDGÕU�YH�D\UÕFD�X\JXODPD�
DúDPDVÕQGD� ELU� ELOJLVD\DUD� LKWL\Do� GX\XODFD÷ÕQGDQ�� ED]Õ� SRUWDWLIOLN� LVWHQHQ� oDOÕúPDODUÕQ�
JHUoHNOHQPHVLQGH�]RUOXNODU�\DúDQDELOPHNWHGLU��'RQJVKHQJ�YG�����������
/LWHUDW�UGH�� IDUNOÕ� \DSD\� VLQLU� D÷Õ� \DSÕODUÕQÕQ� )3*$¶OHU� LOH� GRQDQÕPVDO� JHUoHNOHPHVLQLQ�
\DSÕOGÕ÷Õ� oDOÕúPDODU�EXOXQPDNWDGÕU� �'RQJVKHQJ�YG��������� �6DYLFK�YG��������� �0LQFKLQ�YG��
��������.DUDEÕ\ÕN�YG����������<DQJ�YG����������0DHGD�YG����������
�6DYLFK� YG�� ������ GH� oRN� NDWPDQOÕ� DOJÕOD\ÕFÕOÕ� \DSD\� VLQLU� D÷ÕQÕQ� )3*$� JHUoHNOHPHVLQGH�
DULWPHWLN� J|VWHULPOHULQ� HWNLVL� DQODWÕOPÕúWÕU�� �0LQFKLQ� YG�� ������ oDOÕúPDVÕQGD� )3*$� OHU� LOH�
RODVÕOÕNVDO� VLQLU� D÷Õ� GL]D\QÕ� DQODWÕOPDNWDGÕU�� �.DUDEÕ\ÕN� YG�� ������ ELU� :DYHOHW� \DSD\� VLQLU�
\DSÕVÕQÕQ� GRQDQÕPVDO� JHUoHNOHPHVLQL� DQODWPDNWDGÕU�� �<DQJ� YG�� ������ oDOÕúPDVÕQGD� LVH� ELU�
5DG\DO� WHPHOOL� IRQNVL\RQ� VLQLU� D÷ÕQÕQ� JHUoHN� ]DPDQOÕ� X\JXODPDODU� LoLQ� GRQDQÕPVDO�
JHUoHNOHPHVL�DQODWÕOPDNWDGÕU��
/LWHUDW�UGH��*56$�D÷ÕQÕQ�)3*$�JHUoHNOHPHVLQH� \|QHOLN� VDGHFH� ELU� oDOÕúPD\D� UDVWODQPÕúWÕU�
�/D]DUR� YG�� ������� dDOÕúPDGD� 9+'/� NRGX� LoHULVLQH�� 0DWODE� \D]ÕOÕPÕ� LoLQGHNL� *56$�
NRGXQXQ� oHYLULVL� JHUoHNOHúWLULOPHNWHGLU��$\UÕFD� \DSÕODQ� oDOÕúPD� JHUoHN� ELU� SUREOHP� �]HULQH�
GHQHQPHPLú�ROXS��VDGHFH�0DWODE�YH�9+'/�VLP�ODV\RQODUÕ�LOH�HOGH�HGLOHQ�VRQXoODU�DUDVÕQGDNL�
IDUN� NDUúÕODúWÕUÕOPDVÕ� \DSÕOPÕúWÕU�� $\UÕFD� *56$� \DSÕVÕ� LoLQGHNL� �VWHO� LúOHP� EOR÷X� ELU� /87�
�/RRN�XS�WDEOH��NXOODQÕODUDN�WDVDUODQPÕúWÕU��$QFDN�EX�\DNODúÕP�IDUNOÕ�X\JXODPDODUGD�/87¶XQ�
ELW� VÕQÕUODPDVÕ� \�]�QGHQ� \HWHUOL� ROPD\DELOLU�� \DQL� X\JXODPD� LoHULVLQGH� GDKD� ID]OD� ELW�
X]XQOX÷XQD� VDKLS� �VW� DOPD� LúOHPL� JHUHNOL� ROGX÷XQGD� \HQLGHQ� ELU� /87� ROXúWXUPDN�



��
JHUHNHFHNWLU���
%X�oDOÕúPDGD�*56$¶QÕQ�GRQDQÕPVDO�JHUoHNOHPHVL�|]HOOLNOH�SDWHUQ�VÕQÕIODQGÕUPD�X\JXODPDVÕ�
LoLQ� WDVDUODQPÕúWÕU�� $QFDN� *56$¶QÕQ� NXOODQÕOGÕ÷Õ� GL÷HU� X\JXODPDODU� LoLQGH� NXOODQÕODELOPH�
HVQHNOL÷LQH� VDKLSWLU��6LP�ODV\RQODU� LULV ELWNLVL�YH� WLURLG�KDVWDOÕ÷Õ� VÕQÕIODQGÕUPD�YH���ER\XWOX�
EHQ]HU�QHVQH�WDQÕPD�SUREOHPOHUL�LoLQ�JHUoHNOHúWLULOPLúWLU�YH�\�NVHN�VÕQÕIODQGÕUPD�EDúDUÕVÕ�HOGH�
HGLOPLúWLU�� dDOÕúPDGD� �VW� DOPD� LúOHPL� LVH� 7D\ORU� VHULVL� \DNODúÕNOÕ÷Õ� NXOODQÕODUDN�
JHUoHNOHúWLULOPLúWLU�� hVW� DOPD� LúOHPLQLQ� KDVVDVL\HWL� VLVWHPGHQ� LVWHQHQ� GR÷UXOXN� VHYL\HVLQH�
J|UH� EHOLUOHQHELOPHNWHGLU�� gUQH÷LQ� �VW� DOPD� �H�[� EOR÷XQXQ� oÕNÕú� KDVVDVL\HWL� LULV� YHULVL�
X\JXODPDVÕQGD������ �WLURLG�YHULVL�X\JXODPDVÕQGD�LVH������RODUDN�VLVWHP�WDVDUODQPÕúWÕU��

��� *56$¶QÕQ�6D\ÕVDO�'RQDQÕP�7DVDUÕPÕ�
*56$��VD\ÕVDO�RODUDN�9+'/�SURJUDPÕ�NXOODQÕODUDN�JHUoHNOHúWLULOPLúWLU��6HQWH]�LúOHPL�;LOLQ[�
ILUPDVÕQÕQ���PLO\RQ�ORMLN�NDSÕ\D�VDKLS�6SDUWDQ��VHULVL�oLSL�LoLQ�JHUoHNOHúWLULOPLúWLU��*56$¶QÕQ�
GRQDQÕPVDO�JHUoHNOHPHVLQGHNL�LúOHPVHO�DNÕú�GL\DJUDPÕ�úHNLO����¶GH�J|VWHULOPLúWLU��
6LVWHPGH�H÷LWPH�YHNWRUOHULQLQ�X]XQOX÷X�YH�VLJPD�GH÷HUL���ELW��KHGHI�GH÷HUOHULQ�ER\XWX�LVH���
ELW¶GLU� YH� EX� GH÷HU� VÕQÕI� VD\ÕVÕQD� ED÷OÕ� RODUDN� DUWWÕUÕODELOLU� YH\D� D]DOWÕODELOLU�� 6LVWHPGH� �VWHO�
DOPD� EOR÷X� YH� oDUSPD� EORNODUÕQGD�� ELW� GH÷HUOHULQLQ� oRN� E�\�PHPHVL� LoLQ� NHVPH� LúOHPL�
X\JXODQPÕúWÕU�� 6LVWHPLQ� oÕNÕúÕ� LVH� WHVW� HGLOHQ� YHNW|U�Q� KDQJL� VÕQÕID� DLW� ROGX÷XQD� NDUDU�
YHUPHPL]L�VD÷ODPDNWDGÕU�YH���ELW�X]XQOX÷XQGDGÕU��
6LVWHPGH�� LULV� YHULVL� VÕQÕIODQGÕUPD� X\JXODPDVÕ� LoLQ� KHU� ELUL� �� �|]HOOLN� GH÷HUOHULQLQ� VD\ÕVÕ��
HOPDQGDQ�ROXúDQ����H÷LWPH�YHNW|U��YH�KHUELU�H÷LWPH�YHNW|U��LoLQ�KHGHI�GH÷HUOHU�9+'/�NRGX�
LoHULVLQGH� VDELW� GL]L� �DUUD\� FRQVWDQW�� RODUDN� WDQÕPODQPDNWDGÕU��%X� úHNLOGH� WDQÕPODPD�)3*$�
LoHULVLQGH� DODQ� HWNLVL� �$UHD� HIILFLHQW�� ROXúWXUPDGÕ÷ÕQGDQ� WHUFLK� HGLOPLúWLU�� 7LURLG� YHULVL�
VÕQÕIODQGÕUPD� X\JXODPDVÕQGD� KHU� ELUL� �� HOHPDQGDQ� ROXúDQ� ��� H÷LWPH� YHNW|U�� NXOODQÕODUDN�
VLVWHP� VLP�OH� HGLOPLúWLU�� ��ER\XWOX� EHQ]HU� QHVQH� WDQÕPD� X\JXODPDVÕQGD� LVH� KHU� ELUL� ��
HOHPDQGDQ�ROXúDQ����H÷LWPH�YHNW|U��NXOODQÕODUDN�VLVWHP�VLP�OH�HGLOPLúWLU��
*56$¶QÕQ�GRQDQÕPVDO�RODUDN�JHUoHNOHQPHVLQGHNL�HQ�E�\�N�]RUOXNODUGDQ�ELUL��KHU�ELU�UHIHUDQV�
YHUL� VD\ÕVÕ� NDGDU� VLVWHPGH� gNOLG� PHVDIHVL� YH� H�[� ��VWHO� IRQNVL\RQ�� KHVDEÕ� \DSÕOPDVÕ� YH� EX�
KHVDSODUÕQ�ELUELUOHUL\OH�VHQNURQ�ELU�úHNLOGH�JHUoHNOHúPHVLQLQ�JHUHNPHVLGLU��%XQXQ�LoLQ�9+'/�
NRGX� LoHULVLQGH� EX� EORNODU� IRQNVL\RQ� RODUDN� WDQÕPODQPÕúWÕU�� KHUELU� UHIHUDQV� YHUL� LoLQ� �VWHO�
EOR÷XQXQ�oÕNÕúÕQGD�HOGH� HGLOHFHN�VLQ\DOOHU� úHNLO� ���¶GHQ�GH�J|U�OHFH÷L��]HUH��KHP�GR÷UXGDQ�
WRSODQDFD÷ÕQGDQ� KHPGH� KHGHI� GH÷HUOHUOH� oDUSÕOÕS� WRSODQDFD÷ÕQGDQ�� EX� WRSODP� GH÷HUOHULQ�
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DWDQDFD÷Õ� VLQ\DOOHU�GL]L�RODUDN� WDQÕPODQDUDN� VLVWHP� WDVDUODQPÕúWÕU��%XUDGDNL�GL]LOHULQ�ER\XWX�
UHIHUDQV�YHNW|UOHULQ�VD\ÕVÕ�NDGDU�ROPDNWDGÕU���
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����� hV�DOPD�EOR÷XQXQ�WDVDUÕPÕ�
*56$¶QÕQ�|UQHN��SDWHUQ��NDWPDQÕQGD�\HU�DODQ��VWHO�IRQNVL\RQ�LúOHPL�)3*$�JHUoHNOHPHVLQGH�
7D\ORU� VHULVL� \DNODúÕNOÕ÷Õ� NXOODQÕODUDN� WDVDUODQPÕúWÕU�� 7D\ORU� VHULVL� \DNODúÕNOÕ÷Õ� DúD÷ÕGDNL�
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%XUDGD�Q VHULGHNL� GHUHFH� VD\ÕVÕGÕU�� 7DVDUODQDQ� \DSÕGD� LVH�
[

[

H
�H  � DOÕQDUDN� KHVDSODQPÕúWÕU��

d�QN�� VHoLOHQ� Q� GH÷HUL� LoLQ� ROPDVÕ� JHUHNHQ� VRQXFD� H�[¶LQ� 7D\ORU� VHULVL�
� �Q
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[�H Q��

[ ����� � � \DNODúÕPÕQD� J|UH� GDKD� L\L� \DNÕQVDPDNWDGÕU�� H�[� LúOHPL�
VRQXFXQGD� �� LOD� �� DUDVÕQGD� VD\ÕODU� ROXúPDNWDGÕU�� øULV� YHULVL� X\JXODPDVÕ� LoLQ� Q GH÷HUL� ��
VHoLOPLú�� WLURLG�YHULVL� LoLQ� LVH� VÕQÕIODQGÕUPD�EDúDUÕVÕQÕ�GDKD�GD�DUWWÕUGÕ÷Õ�J|]OHQHUHN���RODUDN�
EHOLUOHQPLúWLU�� $QFDN� EX� EHOLUOHPH� VLVWHPLQ� GRQDQÕPVDO� JHUHNVLQLPOHULQL� DUWWÕUPDNWDGÕU��
$\UÕFD� GRQDQÕPÕ� N�o�OWPHN� DPDFÕ\OD� LúOHPVHO� RODUDN� VRQXFX� \DQL� VÕQÕIODQGÕUPD�
SHUIRUPDQVÕQÕ�HWNLOHPHGL÷L�LoLQ�7D\ORU�VHULVL�\DNODúÕNOÕ÷ÕQGD����YH����GHUHFHOHULQ�SD\GDVÕQGDNL�
��� ���GH÷HUL�\HULQH���YH����� ����GH÷HUL�\HULQHGH����DOÕQPÕúWÕU��%XQX�\DSPDNWDNL�DPDo��EX�
VD\ÕODUÕQ� �¶� QLQ� NXYYHWL� ROPDVÕGÕU�� E|\OHFH� VDGHFH� |WHOHPH� \DSÕODUDN� EX� LúOHP�
JHUoHNOHúWLULOHELOPHNWHGLU���
7DVDUÕPGD� LULV�YHULVL�X\JXODPDVÕ� LoLQ�EX��VWHO� LúOHPL�VRQXFXQGD������ \D�NDGDU�N�o�N�VD\ÕODU�
HOGH�HGLOHELOPHNWHGLU�YH�EX�GH÷HU�LVWHQHQ�KDVVDVL\HWH�J|UH�\HQLGHQ�EHOLUOHQHELOLU��7LURLG�YHULVL�
X\JXODPDVÕ� LoLQ� ������ � QHVQH� WDQÕPD� X\JXODPDVÕ� LoLQ� LVH� ����� RODUDN� EX� KDVVDVL\HW� GH÷HUOHUL�
EHOLUOHQPLúWLU�� %XQD� VÕQÕIODQGÕUPD� EDúDUÕVÕ� J|]� |Q�QH� DOÕQDUDN� NDUDU� YHULOPLúWLU�� )DUNOÕ�
X\JXODPDODUGD�H�[�µLQ�KHVDEÕ�gNOLG�PHVDIHVL�GH÷HULQLQ�E�\�N�ELU�GH÷HU�ROPDVÕQD�ED÷OÕ�RODUDN�
H���� JLEL� oRN� N�o�N� GH÷HUOHUGH� RODELOPHNWHGLU�� %X� LúOHP� IL[HG� SRLQW� DULWPHWLN� NXOODQÕODUDN�
UDKDWOÕNOD�JHUoHNOHúWLULOHELOPHNWHGLU��

������ %|OPH�EOR÷XQXQ�WDVDUÕPÕ�
7DVDUÕPGD�

[
[

H
�H  � LúOHPLQGH� YH� oÕNÕú� NDWPDQÕQGD� IL[HG� SRLQW� E|OPH� LúOHPL� PHYFXWWXU��

%|OPH�EOR÷X�oÕNDUÕFÕ��NDUúÕODúWÕUÕFÕ�YH�VD\ÕFÕ�NXOODQÕODUDN�WDVDUODQPÕúWÕU��%|OPH�LúOHPL��E|OHQ�
VD\Õ� GH÷HULQLQ� E|O�QHQ� VD\Õ� GH÷HUL� LoLQGH�NDo� DGHW� ROGX÷X�EXOXQDUDN� JHUoHNOHúWLULOPHNWHGLU��
%|OPH� LúOHPLQGH� E|O�QHQ� VD\Õ� E|OHQ� VD\ÕGDQ� N�o�N� RODELOHFH÷LQGHQ�� E|O�QHQ� VD\ÕQÕQ� /6%�
�OHDVW� VLJQLILFDQW� ELW�G�ú�N� GH÷HUOLNOL� ELW�� ELWLQLQ� \DQÕQD� LVWHQHQ� KDVVDVL\HWH� J|UH� ³�´� ELWL�
HNOHPH� LúOHPL� \DSÕOPDNWDGÕU�� gUQH÷LQ� LULV� YHULVL� VÕQÕIODQGÕUPD� X\JXODPDVÕ� LoLQ� �VW� DOPD�
NÕVPÕQGDNL�E|OPH�LúOHPLQGH�E|O�QHQ�VD\ÕQÕQ�\DQÕQD����DGHW�³�´�ELWL�HNOHQPLúWLU��
�



��
���� 6LP�ODV\RQ�YH�6HQWH]�6RQXoODUÕ�
7DVDUODQDQ� VLVWHPL� WHVW� HWPHN� LoLQ� IDUNOÕ�YHUL�N�PHOHUL�NXOOODQÕOPÕúWÕU��6LVWHPLQ�SHUIRUPDQVÕ�
LON�RODUDN�OLWHUDW�UGH��.DUWKLNH\DQ�YG����������6DOYLQL�YG��������VÕQÕIODQGÕUPD�SUREOHPOHULQGH�
VÕN� NXOODQÕODQ� LULV� YHULVL� >�@� NXOODQÕODUDN� GHQHQPLúWLU�� 8\JXODPDGD� �o� IDUNOÕ� LULV� ELWNLVLQLQ�
YHULOHQ� �� |]HOOLN� GH÷HULQH� J|UH� VÕQÕIODQGÕUÕOPDVÕ� DPDoODQPDNWDGÕU�� 9HUL� N�PHVLQGH� KHU� ELU�
VÕQÕIWDQ����|UQHN�ROPDN��]HUH�WRSODP�����|UQHN�EXOXQPDNWDGÕU��*56$¶QÕ�H÷LWPHN�DPDFÕ\OD�
KHU�ELU�VÕQÕIWDQ����|UQHN��\DQL�WRSODPGD����|UQHN�DOÕQPÕúWÕU��8\JXODPDGD�0DWODE�\D]ÕOÕPÕ�YH�
)3*$� VLP�ODV\RQX� VRQXFXQGD� ����� H÷LWPH� EDúDUÕVÕ� HOGH� HGLOPLúWLU�� 7HVW� YHULOHUL� LoLQ� LVH�
0DWODE� \D]ÕOÕPÕ� NXOODQDUDN� ���� |UQHNWHQ� ���¶VL�� 9+'/� NRGXQXQ� 0RGHOVLP� VLP�ODV\RQX�
VRQXFXQGD�LVH�����|UQHNWHQ����¶VÕ�GR÷UX�RODUDN�VÕQÕIODQGÕUÕOPÕúWÕU���dL]HOJH����¶GH�0DWODE�YH�
0RGHOVLP� VLP�ODV\RQODUÕ� VRQXFX� HOGH� HGLOHQ� WHVW� SHUIRUPDQVODUÕ� J|VWHULOPLúWLU�� �LULV� YHULVL�
VÕQÕIODQGÕUPD�X\JXODPDVÕQGD�E�W�Q�|]HOOLN�YHNW|UOHULQLQ�GH÷HUL����LOH�oDUSÕOPÕúWÕU���

dL]HOJH�����øULV�YHULVL�LoLQ�0DWODE�YH�)3*$�JHUoHNOHPHOHULQLQ�WHVW�SHUIRUPDQVODUÕ�����������������
�� 6ÕQÕI ��6ÕQÕI ��6ÕQÕI 7RSODP��6ÕQÕIODQGÕUPD�%DúDUÕVÕ��

0DWODE�� �� ��� ��� ������������
)3*$� �� ��� ��� ������������

%LU�EDúND�SDWHUQ�VÕQÕIODQGÕUPD�X\JXODPDVÕ�RODUDN��o�IDUNOÕ�WLURLG�KDVWDOÕ÷ÕQÕQ�YHULOHQ���|]HOOLN�
GH÷HULQH�J|UH�VÕQÕIODQGÕUÕOPDVÕ�SUREOHPL�LoLQ�WDVDUODQDQ�VLVWHP�WHVW�HGLOPLúWLU��9HUL�N�PHVLQGH�
>�@�ELULQFL�VÕQÕIWDQ�����|UQHN��LNLQFL�VÕQÕIDQ����YH����VÕQÕIWDQ����ROPDN��]HUH�WRSODP�����|UQHN�
EXOXQPDNWDGÕU��*56$¶QÕQ�H÷LWPHN�DPDFÕ\OD�ELULQFL�VÕQÕIWDQ����|UQHN�����VÕQÕIDQ����|UQHN�YH�
�� VÕQÕIWDQ� ��� |UQHN� \DQL� WRSODPGD� ��� |UQHN� DOÕQPÕúWÕU�� 8\JXODPDGD� 0DWODE� VLP�ODV\RQX�
VRQXFXQGD�������)3*$�VLP�ODV\RQX�VRQXFXQGD�������H÷LWPH�EDúDUÕVÕ�HOGH�HGLOPLúWLU��7HVW�
YHULOHULQLQ�VÕQÕIODQGÕUÕOPDVÕ�LoLQ�LVH�0DWODE�NXOODQDUDN�WHVW�HGLOHQ�WRSODP�����|UQHNWHQ����¶L��
0RGHOVLP� VLP�ODV\RQX� VRQXFXQGD� LVH� ���� |UQHNWHQ� ���¶L� GR÷UX� RODUDN� VÕQÕIODQGÕUÕOPÕúWÕU����
dL]HOJH� ���¶GH�0DWODE� YH�0RGHOVLP� VLP�ODV\RQODUÕ� VRQXFX� HOGH� HGLOHQ� WHVW� SHUIRUPDQVODUÕ�
J|VWHULOPLúWLU��+HU�LNL�X\JXODPD�LoLQ�VLJPD�GH÷HUL� � ��RODUDN�DOÕQPÕúWÕU��

�



��
dL]HOJH�����7LURLG�YHULVL�LoLQ�0DWODE�YH�)3*$�JHUoHNOHPHOHULQLQ�H÷LWPH�YH�WHVW�SHUIRUPDQVODUÕ��

� �� 6ÕQÕI� ���6ÕQÕI� ���6ÕQÕI��
7RSODP���6ÕQÕIODQGÕUPD�%DúDUÕVÕ��

0DWODE� ��� ��� ��� ����������
(÷

LWP
H�

)3*$� ��� ��� ��� �����������
0DWODE� ��� ��� ��� ������������

7HV
W�

)3*$� ��� ��� �� ������������

6LVWHPLQ� JLULúLQH� JHOHQ� WHVW� YHULVLQLQ�� KHUELU� UHIHUDQV� YHUL� LOH� DUDVÕQGDNL� gNOLG�PHVDIHVLQLQ�
KHVDSODQPDVÕ�YH�H�[�LúOHPLQLQ�JHUoHNOHQPHVL�LoLQ�JHoHQ�V�UH�����QV�GLU��LULV�YHULVL�LoLQ�WRSODP�
�� DGHW� UHIHUDQV� YHNW|U� NXOODQÕOGÕ÷ÕQGDQ� KHSVLQLQ� KHVDSODQPDVÕ� LoLQ� JHoHQ� V�UH� �� V
ROPDNWDGÕU�� 'DKD� VRQUD� KHU� ELU� �VWHO� GH÷HULQ� ELUELUOHUL\OH� WRSODQPDVÕ� YH� D\QÕ� ]DPDQGD� EX�
GH÷HUOHULQ�KHGHI�GH÷HUOHUOH�oDUSÕOÕS�WRSODQPDVÕ�YH�oÕNÕú�NDWPDQÕQGDNL�E|OPH�LúOHPL�LoLQ�JHoHQ�
V�UH� GH� ���� QV� ROPDNWDGÕU�� 'ROD\ÕVÕ\OD� WRSODP� V�UH� ���� V ROPDNWDGÕU�� 7LURLG� YHULVL�
VÕQÕIODQGÕUPD� X\JXODPDVÕQGD� LVH� VLVWHPLQ� JLULúLQH� JHOHQ� ELU� WHVW� YHULVLQLQ� KDQJL� VÕQÕIÕ� DLW�
ROGX÷XQX�EHOLUOHQPHVL�LoLQ�JHoHQ�V�UH�����DGHW�UHIHUDQV�YHNW|U�ROPDVÕQD�ED÷OÕ�RODUDN����� V GH�
E�W�Q�H�[�OHULQ�KHVDE�HGLOPHVL�YH�WRSODPGD����� V ROPDNWDGÕU���
7DVDUODQDQ�*56$�GRQDQÕPÕQÕQ�VLP�ODV\RQX��E|O�P��¶GH�\D]ÕOÕPVDO�RODUDN�JHUoHNOHúWLULOPLú�
RODQ� ��ER\XWOX� EHQ]HU� QHVQHOHULQ� WDQÕQPDVÕ� X\JXODPDVÕ� LoLQGH� JHUoHNOHúWLULOPLúWLU�� 7DQÕPD�
LúOHPL�LoLQ���ER\XWOX�YH�úHNLOOHUL�EHQ]HU���QHVQHQLQ���ER\XWOX�SR]�J|U�QW�OHULQGHQ��ùHNLO������
UHQN� |]HOOLNOHUL� oÕNDUÕOPÕú� YH� EX� |]HOOLN� YHNW|UOHUL� NXOODQÕODUDN� QHVQHOHULQ� VÕQÕIODQGÕUÕOPDVÕ�
JHUoHNOHúWLULOPLúWL� �5�*�%� WRQODUÕQÕQ� RUWDODPD� GH÷HUOHUL� DOÕQDUDN� KHU� ELU� SR]� LoLQ� �� IDUNOÕ�
|]HOOLN�GH÷HUL�oÕNDUÕOPÕúWÕ����
<D]ÕOÕPVDO� RODUDN� HOGH� HGLOHQ� VRQXoODU� oL]HOJH� ���¶GD� J|VWHULOGL÷L� �]HUH� RULMLQDO� YHUL�
N�PHVLQGHQ� ��R� G|QPH� DUDOÕNODUÕ� LOH� oHNLOPLú� SR]ODU� \DQL� WRSODPGD� ��� SR]� UHIHUDQV� RODUDN�
DOÕQGÕ÷ÕQGD� YH� JHUL\H� NDODQ� SR]ODUOD� D÷� WHVW� HGLOGL÷LQGH� HOGH� HGLOHQ� RUWDODPD� WDQÕPD� RUDQÕ�
�������H÷LWPH�EDúDUÕVÕ�LVH�������RODUDN�EXOXQPXúWX��0RGHOVLP�VLP�ODV\RQODUÕ�VRQXFXQGD�LVH�
WDVDUODQDQ� VLVWHPLQ� WHVW� SHUIRUPDQVÕ� RUWDODPD� ������� H÷LWPH� EDúDUÕVÕ� LVH� RUWDODPD� ������



��
ROPDNWDGÕU��dL]HOJH����¶GH�0DWODE�YH�0RGHOVLP�VLP�ODV\RQODUÕ�VRQXFX�KHU�ELU�QHVQH�LoLQ�HOGH�
HGLOHQ� WHVW� YH� H÷LWPH� SHUIRUPDQVODUÕ� J|VWHULOPLúWLU�� %X� X\JXODPDGD� ELU� WHVW� YHNW|U�Q�Q�
VÕQÕIODQGÕUÕOPDVÕ� LoLQ� JHoHQ� V�UH� LVH� ��� DGHW� UHIHUDQV� YHNW|U� ROPDVÕQD� ED÷OÕ� RODUDN� ���� V
ROPDNWDGÕU��

dL]HOJH�������ER\XWOX�EHQ]HU�QHVQH�WDQÕPD�X\JXODPDVÕ�LoLQ�0DWODE�YH�)3*$�JHUoHNOHPHOHULQLQ�H÷LWPH�YH�WHVW�SHUIRUPDQVODUÕ��
)3*$� 0$7/$%�

(÷LWPH 7HVW� (÷LWPH 7HVW�
1HVQH±�� ����� ���� ����� ����
1HVQH±�� ����� ����� ����� �����
1HVQH±�� ����� ���� ����� ����
1HVQH±�� ����� ���� ����� �����
1HVQH±�� ����� ����� ����� �����
1HVQH±�� ����� ���� ����� �����
1HVQH±�� ����� ����� ����� �����
1HVQH±�� ����� ����� ����� ����
2UWDODPD ������ ����� ����� ����

0DWODE� oDOÕúPD� RUWDPÕQGD� *56$µQÕQ� ELU� WHVW� YHNW|U�Q�Q�Q� KDQJL� VÕQÕID� DLW� ROGX÷XQX�
EHOLUOHPH�V�UHVL�3���*+]������0%�5$0�|]HOOLNOHULQH�VDKLS�ELU�3&�GH������VQ�ROPDNWDGÕU��%X�
VRQXoODUD� J|UH�*56$¶QÕQ�)3*$� WDVDUÕPÕ��0DWODE� \D]ÕOÕPÕQD� J|UH� ROGXNoD� \�NVHN� LúOHPVHO�
KÕ]�DYDQWDMÕQD�VDKLSWLU��
6LP�ODV\RQ�DúDPDVÕQGD�� LULV�YHULVL� LoLQ�\DSÕODQ�ELU� WHVW� LúOHPLQGH�]DPDQ�GL\DJUDPÕ�úHNLO�����
GHNL� JLEL� ROPDNWDGÕU�� %X� GHQHPH�� LNLQFL� VÕQÕID� DLW� ELU� |UQH÷LQ� G|UW� |]HOOLN� GH÷HUL� JLULOHUHN�
JHUoHNOHúWLULOPLúWLU�� $÷ÕQ� oÕNÕúÕQGD� J|U�OHQ� LNLOLN� WDEDQGDNL� ³���´� GH÷HUL�� WHVW� HGLOHQ� EX�
YHULQLQ����VÕQÕID�DLW�ROGX÷XQX�J|VWHUPHNWHGLU��7LURLG�YHULVL�LoLQ�|UQHN�ELU�WHVW�LúOHPLQLQ�]DPDQ�
GL\DJUDPÕ�LVH�úHNLO����¶GHNL�JLEL�ROPDNWDGÕU��%X�GHQHPH�GH�ELULQFL�VÕQÕID�DLW�ELU�|UQH÷LQ�EHú�
|]HOOLN�GH÷HUL�JLULOHUHN�JHUoHNOHúWLULOPLúWLU��$÷ÕQ�oÕNÕúÕQGD�J|U�OHQ�³���´�GH÷HUL��WHVW�HGLOHQ�EX�
YHULQLQ����VÕQÕID�DLW�ROGX÷XQX�J|VWHUPHNWHGLU��



��

ùHNLO�����øULV�YHULVL�LoLQ�\DSÕODQ�|UQHN�ELU�WHVW�LúOHPLQLQ�]DPDQ�GL\DJUDPÕ��

ùHNLO�����7LURLG�YHULVL�LoLQ�\DSÕODQ�|UQHN�ELU�WHVW�LúOHPLQLQ�]DPDQ�GL\DJUDPÕ��



��
8\JXODPDODUGD� *56$¶QÕQ� GRQDQÕPVDO� WDVDUÕPÕQÕQ� 0DWODE¶D� J|UH� VÕQÕIODQGÕUPD� EDúDUÕVÕ� ELU�
PLNWDU� G�ú�N� ROPDNWDGÕU�� %XQXQ� QHGHQL� �VWHO� KHVDS� NÕVÕPGD� \DSÕODQ� 7D\ORU� VHULVL�
\DNODúÕNOÕ÷ÕQÕQ� NXOODQÕOPDVÕGÕU�� ùD\HW� \DNODOÕNOÕNWD�� VHULQLQ� GDKD� \�NVHN� ELOHúHQOHUL� DOÕQÕUVD�
VÕQÕIODQGÕUPD� SHUIRUPDQVÕ� \�NVHOHFHNWLU�� DQFDN� EX� GXUXPGD� GRQDQÕPVDO� ND\QDN� LKWL\DFÕGD�
DUWDFDNWÕU��
øULV�YHULVL�VÕQÕIODQGÕUPD�SUREOHPL�LoLQ�WDVDUODQDQ�*56$¶QÕQ�)3*$�JHUoHNOHPHVLQGH�6SDUWDQ��
[F�V����� oLSL� LoLQ� HOGH� HGLOHQ� VHQWH]� UDSRUX� oL]HOJH� ���¶GH� J|VWHULOPLúWLU�� 6LVWHPLQ� GRQDQÕP�
JHUHNVLQLPOHUL��JLULú�NRQILJ�UDV\RQODUÕ�YH�H÷LWPH�YHNW|UOHULQLQ�VD\ÕVÕ�LOH�GH÷LúPHNWHGLU��
$úD÷ÕGDNL�oL]HOJH����¶GH�YHULOHQ�VRQXoODU���ELWOLN���JLULú��KHU�ELU�HOHPDQÕ���ELW�RODQ����H÷LWPH�
YHNW|U��YH�NRQWURO�JLULúOHUL�LoLQ�HOGH�HGLOPLúWLU��7LURLG�YHULVL�X\JXODPDVÕ�LoLQ�JLULúOHULQ�VD\ÕVÕ���
YH� H÷LWPH� YHNW|UOHULQLQ� VD\ÕVÕ� ��� GLU�� D\UÕFD� WD\ORU� VHULVLQLQ� GHUHFHVL� �� RODUDN� DOÕQPÕúWÕU�� %X�
VHEHSOHUGHQ� GROD\Õ� WLURLG� YHULVL� VÕQÕIODQGÕUPD� X\JXODPDVÕQGD� VHoLOHQ� oLS� LoLQ� GRQDQÕP�
ND\QDNODUÕ� \HWPHPHNWHGLU�� %X� X\JXODPDGD� VHQWH]� LúOHPLQLQ� EDúODQJÕo� |]HW� UDSRUX� GLNNDWH�
DOÕQGÕ÷ÕQGD� GRQDQÕP� ND\QDNODUÕQÕQ� \DNODúÕN� RODUDN� �� NDWÕQD� oÕNWÕ÷Õ� DQODúÕOPDNWDGÕU�� 1HVQH�
WDQÕPD� X\JXODPDVÕ� LoLQ� LVH� \LQH� VHQWH]� LúOHPLQLQ� EDúODQJÕo� |]HW� UDSRUX� GLNNDWH� DOÕQGÕ÷ÕQGD�
GRQDQÕP�JHUHNVLQLP�LKWL\DFÕQÕQ�LULV�X\JXODPDVÕ�LoLQ�JHUHNOL�RODQGDQ�\DNODúÕN�RODUDN���NDW�ID]OD�
ROGX÷X� DQODúÕOPDNWDGÕU�� �1HVQH� WDQÕPD� X\JXODPDVÕ� LoLQ� JLULúOHULQ� VD\ÕVÕ� �� YH� H÷LWPH�
YHNW|UOHULQLQ�VD\ÕVÕ�����WD\ORU�VHULVLQLQ�GHUHFHVL�LVH���RODUDN�DOÕQPÕúWÕU���

dL]HOJH������� H÷LWPH�YHNW|U��YH���JLULú�LoLQ�GRQDQÕP�JHUHNVLQLP�VRQXoODUÕ��
;LOLQ[�

6SDUWDQ��[F�V����� 0HYFXW��
�

.XOODQÕODQ� .XOODQÕP�<�]GHVL�
'LOLPOHULQ�VD\ÕVÕ� ������ ������ �����
'LOLPOHUGHNL�)OLS�)ORSODUÕQ�VD\ÕVÕ� ������ ����� ����
� JLULúOL�/87¶ODUÕQ�VD\ÕVÕ� ������ ������ �����

,2%�VD\ÕVÕ� ���� ��� ����
��[���dDUSÕFÕODUÕQ�VD\ÕVÕ� �� ��� �����

6DDW��&ORFN�� � �� ����



��
6RQXo� RODUDN� oDOÕúPDQÕQ� EX� DúDPDVÕQGD� |]HOOLNOH� SDWHUQ� VÕQÕIODQGÕUPD� X\JXODPDODUÕQGD�
NXOODQÕODELOHFHN� RODQ� *56$¶QÕQ� VD\ÕVDO� RODUDN� WDVDUÕPÕ� 9+'/� LOH� WDQÕPODQDUDN�
JHUoHNOHúWLULOPLúWLU�� *HOLúWLULOHQ� VLVWHP� IDUNOÕ� YHUL� N�PHVL� VÕQÕIODQGÕUPD� X\JXODPDODUÕ� LoLQ�
GHQHQPLú� YH� \�NVHN� WDQÕPD� SHUIRUPDQVÕ� HOGH� HGLOPLúWLU�� %�\�N� ER\XWOX� YHUL� N�PHOHUL� LoLQ�
HOGHNL�GRQDQÕP�LPNkQODUÕQÕQ�\HWHUVL]OL÷L�QHGHQL\OH�VHQWH]OHPH�LúOHPL�JHUoHNOHúWLULOHPHPLúWLU��
7DVDUODQDQ� VLVWHP� IDUNOÕ� VÕQÕIODQGÕUPD� SUREOHPOHUL� LoLQ� NROD\OÕNOD� PRGLIL\H� HGLOHELOHFHN�
\DSÕGDGÕU�� 6LP�ODV\RQ� VRQXoODUÕ� VLVWHPLQ� VÕQÕIODQGÕUPD� EDúDUÕVÕ� \|Q�QGHQ� \D]ÕOÕP� WHPHOOL�
o|]�PH� \DNÕQ� VRQXoODU� YHUGL÷LQL� J|VWHUPHNWHGLU�� � 6LVWHPLQ� LúOHPVHO� KÕ]� DYDQWDMÕ� LVH� ELU�3&�
�]HULQGHNL�\D]ÕOÕP�WHPHOOL�o|]�PH�J|UH�ROGXNoD�\�NVHNWLU���7HNQRORMLQLQ�LOHUOHPHVL\OH�ELUOLNWH�
GDKD� \�NVHN� NDSDVLWHOL� YH� JHOLúPLú� )3*$� W�POHúLN� GHYUHOHULQ� NXOODQÕOPDVÕ� GXUXPXQGD�
WDVDUODQDQ�EX�VLVWHP�GDKD�GD�DYDQWDMOÕ�RODUDN�JHUoHNOHQHELOHFHNWLU��
�



��
6218d/$5�
%X� oDOÕúPD� VRQXFXQGD�� PHYFXW� RODQ� QHVQH� WDQÕPD� YH� HO� JHRPHWULVL� SDWHUQL� WDQÕPD�
X\JXODPDODUÕQGDNL� |QLúOHPH� YH� |]HOOLN� oÕNDUPD� LúOHPOHULQH� JHUHN� NDOPDGDQ� \�NVHN� WDQÕPD�
SHUIRUPDQVÕ� VD÷ODQPÕúWÕU�� %XQD� J|UH� JHUoHNOHúWLULOHQ� WRSRORMLQLQ�� |]HOOLNOH� �� ER\XWOX�
SDWHUQOHUGHQ� |]HOOLN� oÕNDUPDQÕQ� NDUPDúÕN� YH� J�o� ROGX÷X� WDQÕPD� X\JXODPDODUÕ� LoLQ�
NXOODQÕODELOHFH÷LQL�J|VWHUPHNWHGLU��
$\UÕFD� oDOÕúPDGD� SDWHUQOHUL� VÕQÕIODQGÕUPDGD� NXOODQGÕ÷ÕPÕ]� YH� \�NVHN� WHVW� EDúDUÕVÕ� HOGH�
HWWL÷LPL]� *56$� YH� 26$� \DSÕODUÕQÕQ� WHVW� SHUIRUPDQVODUÕQÕ� PDNVLPXP� \DSDFDN�� UDG\DO�
IRQNVL\RQ� JHQLúOL÷LQLQ� GH÷HUL� YH� YHUL� N�PHOHULQGH� PHYFXW� RODQ� |]HOOLN� YHNW|UOHULQLQ�
KDQJLOHULQLQ� UHIHUDQV� RODUDN� DOÕQDFD÷ÕQÕ� JHQHWLN� DOJRULWPD� LOH� EHOLUOHQPLúWLU�� g]HOOLNOH� EX�
\|QWHP� LOH� |]HOOLN� oÕNDUPDNVÕ]ÕQ� HO� \D]ÕVÕ� UDNDP� WDQÕPD� X\JXODPDVÕQGD� WDQÕPD�
SHUIRUPDQVÕQÕQ�ROGXNoD�DUWWÕUGÕ÷Õ�EXOXQPXúWXU��gQHULOHQ�DOJRULWPD��KHP�IDUNOÕ�YHUL�N�PHOHUL�
KHP�GH�IDUNOÕ�D÷�\DSÕODUÕ�LoLQ�GH�GHQHQPLú�YH�E�W�Q�X\JXODPDODUGD�WHVW�SHUIRUPDQVÕQÕQ�DUWWÕ÷Õ�
J|]OHQPLúWLU�� %XQD� J|UH� |QHULOHQ� EX� RSWLPL]DV\RQ� \|QWHPL�� |]HOOLNOH� |QLúOHPH� YH� |]HOOLN�
oÕNDUPDQÕQ� J�o� ROGX÷X� SDWHUQ� WDQÕPD� X\JXODPDODUÕQGD� VLVWHP� SHUIRUPDQVÕQÕ� DUWWÕUPD�
DYDQWDMÕQÕ�\DUDWPDNWDGÕU��
dDOÕúPDGD� JHUoHNOHúWLULOHQ� HO� JHRPHWULVL� SDWHUQOHULQGHQ� NLúL� WDQÕPD� X\JXODPDVÕ�� \LQH�
SDWHUQOHUH� KHUKDQJL� ELU� |Q� LúOHPH� YH� |]HOOLN� oÕNDUPD� LúOHPL� \DSPDGDQ� *56$� LOH�
JHUoHNOHúWLULOPLú� YH� VLVWHPLQ� \�NVHN� ELU� GR÷UXODPD� EDúDUÕVÕ� J|VWHUGL÷L� EXOXQPXúWXU�� (OGH�
HGLOHQ�VRQXoODUD�J|UH� WDVDUODQDQ�VLVWHP�LoLQ��PHYFXW�RODQ�HO�SDWHUQL� WDQÕPD�oDOÕúPDODUÕQGDNL�
SDWHUQ� J|U�QW�OHULQH� ILOWUHOHPH�� NHQDU� EHOLUOHPH� JLEL� |Q� LúOHPHOHU� YH� GDKD� VRQUD� GD�
SDUPDNODUÕQ�X]XQOX÷X��JHQLúOL÷L�JLEL�SHN�oRN�|]HOOLN�oÕNDUPD�LúOHPLQH�JHUHN�NDOPDPDNWDGÕU���
dDOÕúPDGD� JHUoHNOHúWLULOHQ� SDWHUQ� WDQÕPD� X\JXODPDODUÕQGD� ROGXNoD� EDúDUÕOÕ� VRQXoODU� YHUHQ�
*56$¶QÕQ�� )3*$¶OHU� LOH� GRQDQÕPVDO� WDVDUÕPÕ� JHUoHNOHúWLULOPLúWLU�� /LWHUDW�UGH� PHYFXW� RODQ�
*56$¶QÕQ�)3*$�JHUoHNOHPHVLQH�\|QHOLN�oDOÕúPDGDQ�IDUNOÕ�RODUDN��*56$�\DSÕVÕ�LoHULVLQGHNL�
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