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�� 1(0�9(�*$=�$/*,/$0$�<$3$1�%ø5�7ø&$5ø�),5,1,1�ø1&(/(10(6ø����
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�� (/(.75ø./ø�$1.$675(�),5,1'$�1(0�$/*,/$0$1,1�*(5d(./(ù7ø5ø/0(6ø���������������������������������������������������������������������������������������
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�� ),5,1�1(0�g/d0(�(167580$17$6<218 �������������������������������������������������
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%X oDOÕúPDGD�IÕUÕQ�YH�EX]GRODEÕQGD�QHP�YH�JD]�DOJÕODPDQÕQ�JHUoHNOHQPHVL�LoLQ�ELOJL�ELULNLPL�YH WHFU�EHQLQ� HOGH� HGLOPHVL� DPDoODQPÕúWÕU�� gQFHOLNOH� EX]GRODEÕ� YH�YH\D� IÕUÕQGD�NXOODQÕODELOHFHN� VHQV|UOHULQ� YH� WHNQRORMLOHULQLQ� |÷UHQLOPHVL�� DOJÕODQDQ� IL]LNVHO� E�\�NO�÷�Q�NRQWURO DOJRULWPDVÕQD�VD÷OD\DELOHFH÷L�ELOJLOHULQ�EHOLUOHQPHVL�DPDFÕ\OD�QHPLQ�WHUPRGLQDPL÷LQL�GH LoHUHQ� ELU� OLWHUDW�U� DUDúWÕUPDVÕ� \DSÕOPÕúWÕU�� /LWHUDW�UGHQ� HOGH� HGLOHQ� ELOJLOHU� ÕúÕ÷ÕQGD�oDOÕúPDQÕQ�NDSVDPÕ� HOHNWULNOL� DQNDVWUH� IÕUÕQGD�QHP�DOJÕODPD�RODUDN�GDUDOWÕOPÕú�YH�EHOLUOHQHQ�X\JXQ�VHQV|U�LOH�IÕUÕQ��]HULQGH�QHP�DOJÕODPD�JHUoHNOHQPLúWLU��%X�JHUoHNOHPH�HVQDVÕQGD�IÕUÕQ�LoHULVLQH� NRQXODQ� \L\HFH÷LQ� PLNWDUÕQÕQ� QHP� DOJÕODPD� LOH� EHOLUOHQHELOGL÷L� D\UÕFD� \L\HFH÷LQ�FLQVLQLQ�YH�SLúPH�GXUXPXQXQ�GD�NHVWLULOHELOHFH÷L�J|U�OP�úW�U���
dDOÕúPD� EH\D]� Hú\DODUGD� NXOODQÕODELOHFHN� VHQV|UOHULQ� �UHWWL÷L� HOHNWULNVHO� LúDUHWOHUL� LúOH\HFHN��VÕFDNOÕN�YH�RIIVHW� NRPSDQVD]\RQX��NXYYHWOHQGLUPH�� ILOWUHOHPH�JLEL�ELU� oRN� VHQV|U� LoLQ�RUWDN�LKWL\Do� RODQ� LúOHPOHUL� JHUoHNOHúWLUHFHN� \HQLOLNoL� HOHNWURQLN� GRQDQÕPODUGDQ� ED]ÕODUÕ�LQFHOHQPLúWLU�� %X� ED÷ODPGD� 7H[DV� ,QVWUXPHQWV� 3*$���� YH� &\SUHVV� 6HPLFRQGXFWRU� 36R&�HQWHJUHOHULQH� DLW� JHOLúWLUPH� NLWOHUL� LOH� X\JXODPDODU� \DSÕOPÕú� YH� GRQDQÕPODUÕQ� SHUIRUPDQVODUÕ�LQFHOHQPLúWLU��
%X GRN�PDQGD� oDOÕúPD� ER\XQFD� \DSÕODQ� DUDúWÕUPD� YH� X\JXODPDODU� LOH� |÷UHQLOPLú� EXOXQDQ��VHQV|UOHULQ� YDU� RODQ� EH\D]� Hú\DODUD� HQWHJUDV\RQXQ�� EH\D]� Hú\D� NRQWURO� VLVWHPLQH�ED÷ODQPDVÕQD�NDGDU�RODQ�W�P�DúDPDODUÕ�IÕUÕQGD�QHP�DOJÕODPD�|]HOLQGH�VHUJLOHQPLúWLU���
$QDKWDU� NHOLPHOHU�� � 6HQV|U�� %H\D]� Hú\DGD� VHQV|UOHU�� 1HP� VHQV|U��� *D]� VHQV|U��� %DVÕQo�VHQV|U��� 6HQV|U� WHNQRORMLOHUL�� 1HP� DOJÕODPD�� 6HQV|U� VLQ\DOL� LúOHPH�� 1HP� DOJÕODPD�HQVWUXPDQWDV\RQX�� )ÕUÕQGD� QHP� DOJÕODPD�� %X]GRODEÕQGD� 1HP� DOJÕODPD�� $NÕOOÕ� IÕUÕQ�� $NÕOOÕ�EX]GRODEÕ��,VÕO�LOHWNHQOLN�VHQV|U���
�
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$%675$&7�
$SSOLDQFHV OLNH�ZDVKHU��UHIULJHUDWRU��GLVKZDVKHU��RYHQ�DQG�GU\HU�HWF��ZKLFK�DUH�NQRZQ�DV�ZKLWH�JRRGV�KDYH�EHFRPH�WKH�HVVHQWLDO�SDUW�RI�KXPDQ�OLIH�WRGD\�DQG�DW�OHDVW�VRPH�RI�WKHP�DUH�DYDLODEOH�LQ�DQ\�KRXVH��7KHVH�PDFKLQHV�KDYH�GLIIHUHQW� W\SHV�RI�VHQVRUV� WR�SHUIRUP�WKHLU�EDVLF� IXQFWLRQV��%XW WKHVH�VHQVRUV�GRQ¶W�KDYH�YDULRXV�W\SHV�DQG�DOVR�GRQ¶W�KDYH�FRPSOH[�VWUXFWXUHV��8VXDOO\�WKH\�DUH VLPSOH� HOHFWURQLF� FRPSRQHQWV� RU� HOHFWURPHFKDQLFDO� VZLWFKHV�VHQVRUV�� )RU� H[DPSOH��WHPSHUDWXUH� DW� ZDVKLQJ� PDFKLQH�� GLVKZDVKHU�� RYHQ� DQG� UHIULJHUDWRU� LV� VHQVHG� E\� WHPSHUDWXUH�VHQVLWLYH� HOHPHQWV� VXFK� DV� 17&�� 37&� RU� PHFKDQLFDO� WKHUPRVWDWV�� WKDW� LV� WKH� PRVW� FRPPRQ�VHQVLQJ�DSSOLFDWLRQ�RQ�ZKLWH�JRRGV��
'D\�E\�GD\��LW�LV�PRUH�FOHDUO\�XQGHUVWRRG�WKDW�WKH�WHFKQRORJ\�PXVW�EH�QRW�RQO\�XVHU�IULHQGO\��EXW�DOVR EH�HQYLURQPHQW�IULHQGO\��7KLV�QHFHVVLW\��DW�WKH�VDPH�VFRSH�ZLWK�WKH�DLP�RI�HQJLQHHULQJ��LV�REOLJDWLQJ�DOO�KRPH�DSSOLDQFHV�WR�EH�VDIHU��PRUH�IXQFWLRQDO��HIILFLHQW�DQG� LQWHOOLJHQW� WKDQ�WRGD\�WKH\� DUH�� )RU� PDFKLQHV�� RZQLQJ� WKHVH� UHTXLUHG� TXDOLILFDWLRQV� LV� GLUHFWO\� UHODWHG� ZLWK� KDYLQJ�NQRZOHGJH�DERXW�VRPH�FULWLFDO�SK\VLFDO�FRQGLWLRQV�RI�RQ�WKHLU�RZQ�RU�DURXQG�WKHLU�HQYLURQPHQW��
7KH SURFHVV� RI� LQWHJUDWLRQ� RI� VHQVRUV� ZLWK� ZKLWH� JRRGV� KDV� EHHQ� VWDUWHG� ZLWK� JHWWLQJ� VPDOOHU�GLPHQVLRQV� DV� PDQ\� RWKHU� HOHFWURQLF� FRPSRQHQWV� ZLWK� WKH� QHZ� PDWHULDO� DQG� PDQXIDFWXULQJ�WHFKQRORJLHV��%HVLGHV��PRUH� VXSHULRU�TXDOLILFDWLRQV�� ORZHU� FRVWV� DQG�EHLQJ� DEOH� WR� UHSO\� WR� WKH�VHQVLWLYH�DQG�FKHDS�VHQVLQJ�QHFHVVLW\��PDGH�VHQVRUV�QHFHVVDU\�DW�KRPH�DSSOLDQFHV��
7KH DLP�RI�WKLV�VWXG\�LV�WR�VXSSO\�NQRZ�KRZ�DQG�H[SHULHQFH�IRU�LPSOHPHQWDWLRQ�RI�KXPLGLW\�DQG�JDV� VHQVLQJ� LQ� RYHQ� DQG� UHIULJHUDWRU�� ,Q� WKH� EHJLQQLQJ�� D� OLWHUDWXUH� UHVHDUFK� FRQWDLQLQJ� DOVR�K\JURPHWU\� �WKHUPRSK\VLFDO� SURSHUWLHV� RI� KXPLGLW\�� IRU� OHDUQLQJ� VHQVRUV� DQG� WHFKQRORJLHV� IRU�WKHLU�DSSOLFDELOLW\�LQ�UHIULJHUDWRU�DQG�RU�RYHQ�KDV�EHHQ�FRPSOHWHG��
%\�XVLQJ�WKH�LQIRUPDWLRQ�REWDLQHG�IURP�OLWHUDWXUH��VFRSH�RI�VWXG\�OLPLWHG�ZLWK�KXPLGLW\�VHQVLQJ�DW EXLOW�LQ� HOHFWULF� RYHQ� DQG� UHDOL]HG�ZLWK� WKH� GHWHUPLQHG� VXLWDEOH� WKHUPDO� FRQGXFWLYLW\� VHQVRU��DEVROXWH�KXPLGLW\�VHQVRU���'XULQJ�WKLV�VWXG\��WKH�TXDQWLW\�RI�WKH�IRRG�WKDW�SODFHG�LQ�RYHQ�FDQ�EH�GHWHFWHG�E\�KXPLGLW\�VHQVLQJ��,Q�DGGLWLRQ�LW�LV�SRVVLEOH�WR�SUHGLFW�WKH�NLQG�RI�IRRG��L�H��EHYHUDJH��PHDO�RU�SL]]D��DQG�VHQVH�ZKHWKHU�WKH�IRRG�LV�FRRNHG�RU�QRW��
$W WKH�ODVW�SHULRG�RI�WKH�VWXG\��WKH�LQQRYDWLYH�VLJQDO�FRQGLWLRQLQJ�GHYLFHV�KDYH�EHHQ�DQDO\]HG�IRU�WKH� SURFHVVLQJ� RI� VHQVRU� RXWSXWV� DQG� H[FLWDWLRQ� RI� VHQVRUV�� 5HJDUGLQJ� PHQWLRQHG� LVVXH� WZR�PL[HG�VLJQDO� LQWHJUDWHG� FLUFXLWV� KDYH� EHHQ� VFUXWLQL]HG� ZLWK� HOHFWURQLFV� HQJLQHHULQJ� DSSURDFK��ZKLFK DUH�7H[DV�,QVWUXPHQWV�3*$����YH�&\SUHVV�6HPLFRQGXFWRU�36R&��7KH ,&V�SHUIRUPV�WKH�DOO�QHHGHG� SURFHVV� RQ� VHQVRU� VLJQDOV� OLNH� DV� WHPSHUDWXUH� GULIW� FRPSHQVDWLRQ� RI� RIIVHW� DQG� VSDQ��DPSOLI\LQJ��ILOWHULQJ�HWF��*HQHUDO�ZKLWH�JRRGV�DSSOLFDWLRQV�RI�VHQVRUV�KDYH�EHHQ�VLPXODWHG�E\�WKH�DSSOLFDWLRQV�ZLWK�ERWK�HYDOXDWLRQ�PRGXOHV�RI�3*$��� DQG�36R& IRU GLVWLQJXLVK�SHUIRUPDQFHV�RI�WKH�GHYLFHV��
7KLV GRFXPHQW� FRQVLVWV� RI� KXPLGLW\� VHQVRU� LQWHJUDWLRQ� HVSHFLDOO\� ZLWK� EXLOW�LQ� HOHFWULF� RYHQ��ZKLFK LV� GHWHUPLQHG� E\� UHVHDUFK� DQG� VHYHUDO� SUDFWLFHV�� LQFOXGLQJ� DOO� SHULRGV� LQFOXGLQJ� VHQVRU�SOXJJLQJ�WR�WKH�FRQWURO�V\VWHP�RI�WKH�GHYLFHV��
�
.H\�:RUGV��6HQVRU� 6HQVRUV�RQ�ZKLWH�JRRGV��+XPLGLW\�VHQVRUV��*DV�VHQVRUV��3UHVVXUH�6HQVRU��6HQVRU� WHFKQRORJLHV�� +XPLGLW\� VHQVLQJ�� 6HQVRU� VLJQDO� FRQGLWLRQLQJ�� +XPLGLW\� VHQVLQJ�LQVWUXPHQWDWLRQ��+XPLGLW\�VHQVLQJ�LQ�HOHFWULF�RYHQ��+XPLGLW\�VHQVLQJ�LQ�UHIULJHUDWRU��,QWHOOLJHQW�RYHQ��,QWHOOLJHQW�UHIULJHUDWRU��7KHUPDO�FRQGXFWLYLW\�VHQVRU��
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��� *ø5øù�
%X oDOÕúPD�EH\D]�Hú\D�VHNW|U�QGH�YDU�RODQ�HOHNWURQLNOHúWLUPH�V�UHFL�LoHULVLQGH���KHGHI��U�QOHU�
EX]GRODEÕ�YH�IÕUÕQ�DOÕQDUDN��JHOLúWLULOHELOHFHN�QHP�YH�JD]�VHQV|U��X\JXODPDODUÕ��PHYFXW�QHP�
YH JD]� VHQV|U�� WHNQRORMLOHUL�� WLFDUL� QHP� VHQV|UOHUL�� EX� VHQV|UOHULQ� LQFHOHQPHVL� YH�
NDUúÕODúWÕUPDVÕ��]HULQHGLU���
6HQV|U� WHNQRORMLOHULQGHNL� WUHQGH� EDNWÕ÷ÕPÕ]GD� GL÷HU� ELU� oRN� HOHNWURQLN� NRPSRQHQW� JLEL�
VHQV|UOHU� GH� \HQL� �UHWLP� WHNQRORMLOHUL� LOH� ELUOLNWH� ER\XW� RODUDN� N�o�OPHNWH�� GDKD� �VW�Q�
|]HOOLNOHUH� VDKLS� KDOH� JHOLUNHQ� XFX]ODPDNWDGÕU�� <DUÕLOHWNHQ� WDEDQOÕ� VHQV|UOHULQ�� VHQV|U�
SD]DUÕQGDNL� SD\Õ� ����� \ÕOÕ� LoHULVLQGH� ������ RODUDN� JHUoHNOHúPLúWLU�� %X� DUWÕúOD� ����¶� GH�
\DUÕLOHWNHQ�VHQV|UOHULQ����¶O�N�SD]DU�SD\ÕQD�XODúDFD÷Õ�WDKPLQ�HGLOPHNWHGLU��$QFDN�DVÕO�DUWÕú�
�VW�Q� |]HOOLNOHUL� QHGHQL\OH�0(06� WHNQRORMLVL� LOH� �UHWLOHQ� VHQV|UOHU� LOH� YH� KÕ]OD� JHOLúPHNWH�
RODQ VHQV|U�� VLQ\DO� LúOHPH� GRQDQÕPÕ�� HQHUML� �QLWHVL�� VHOI�NDOLEUDV\RQ� �QLWHVL� YH KDEHUOHúPH�
DUDELULPLQLQ� HQWHJUH� HGLOGL÷L� W�POHúLN� VHQV|U� \DSÕVÕQGDNL� DNÕOOÕ� VHQV|UOHU� �VPDUW VHQVRUV��
WDUDIÕQGD�EHNOHQPHNWHGLU�>�@���
0(06�WDEDQOÕ�VHQV|UOHU�YH�DNÕOOÕ�VHQV|UOHU�J�Q�P�]GH�WHNQLN�RODUDN�X\JXQ�KHU�X\JXODPD\D�
HQWHJUH� HGLOHELOHFHN� PDOL\HWOHUGH� GH÷LOGLU�� 0HYFXW� WUHQG�� KHGHI� X\JXODPDODU� LoLQ� |]HO�
o|]�POHU�LoHUHQ�|UQHNOHU�JHOLúWLUPHNWLU��$QFDN�V�UPHNWH�RODQ�JHOLúWLUPH�IDDOL\HWOHUL�VRQXQGD�
EXJ�Q� NXOODQÕODQ� VHQV|UOHULQ� JHWLUGL÷L� ELU� oRN� WHPHO� SUREOHPOHULQ� EX� \ROOD� L\LOHúWLULOPHVL��
PLNUR� |OoHNOL� ER\XWODUÕ�� W�POHúWLUPH\H� X\JXQ� ROPDODUÕ� YH� EX� �UHWLP� WHNQRORMLOHULQGHNL�
JHOLúPH\OH� ELUOLNWH� G�ú�N� IL\DW�SHUIRUPDQV� RUDQODUÕ\OD� \DNÕQ� ]DPDQGD� SD]DUGD� FLGGL� SD\�
VDKLEL�ROPDODUÕ�EHNOHQPHNWHGLU�>�@��
6HQV|U� SD]DUÕQÕ� E�\�PH\H� ]RUOD\DQ� VHNW|UOHULQ� EDúÕQGD� � RWRPRWLY� HQG�VWULVL� JHOPHNWHGLU��
6HQV|U� �UHWLFLOHULQL� KHGHI� X\JXODPDODU� LoLQ� \HQL� VHQV|UOHU� JHOLúWLUPH\H� YH� SDUDOHOLQGH� GH�
E�\�PH\H� ]RUODPD� NRQXVXQGD� RWRPRWLY� HQG�VWULVLQGHQ� VRQUD� JHOHQ� VHNW|UOHU�� SURVHV�
HQG�VWULVL�� ELQD� RWRPDV\RQ� VHNW|U��� KDYDFÕOÕN� YH� JHPLFLOLN� VHNW|UOHUL�� PDNLQH� HQG�VWULVL� YH�
W�NHWLFL�HOHNWURQL÷LGLU��
*OREDO� VHQV|U� SD]DUÕ� KHU� JHoHQ� \ÕO� ELUD]� GDKD� E�\�PHNWHGLU�� $VNHUL� X\JXODPDODU� GÕúÕQGD�
NXOODQÕODQ� VHQV|UOHUH� DLW� SD]DUÕQ� ����¶GHQ� ����µH� \ÕOÕQD� NDGDU� ����� E�\�P�ú� RODFD÷Õ�
|QJ|U�OPHNWHGLU������¶GH������PLO\DU���RODQ�SD]DU�KDFPL�����¶GH������PLO\DU��¶D�oÕNPÕúWÕU�
YH EX� UDNDPÕQ� ����¶GH� �����PLO\DU� �� ROPDVÕ� EHNOHQPHNWHGLU��*�Q�P�]GH� VHQV|U� SD]DUÕQÕQ�
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KDNLP� �ONHOHUH� GD÷ÕOÕPÕ� ������ $YUXSD� %LUOL÷L� �ONHOHUL�� ������ $%'� YH� ������ -DSRQ\D�
ELoLPLQGHGLU�� *HUL\H� NDODQ� �����¶� OLN� GLOLP� GL÷HU� �ONHOHU� DUDVÕQGD� SD\ODúÕOPDNWDGÕU� YH� EX�
RUDQÕQ �����GH����µ�D�oÕNDFD÷Õ�G�ú�Q�OPHNWHGLU��
6HQV|U�SD]DUÕQGDNL�EX�JHOLúLP� WUHQGLQH�SDUDOHO�RODUDN��EH\D]�Hú\D�HQG�VWULVL�GH�EX� DODQGDNL�
JHOLúPHOHULQ� oÕNWÕODUÕQGDQ� \DUDUODQDFDNWÕU�� %X� DODQGD� JHOLúPHOHUL� \DNÕQ� WDNLS� HGHQ� YH� NÕVD�
V�UHGH�EX�\HQL�WHNQRORML��U�QOHULQL�P�úWHUL\H�NDWPD�GH÷HU�NDWDFDN�úHNLOGH��U�QOHULQH�HQWHJUH�
HGHELOHQ�EH\D]�Hú\D��UHWLFLOHUL�UHNDEHWWH��VW�QO�N�\DUDWDUDN��SD]DUGD�IDUN�\DUDWDFDNODUGÕU���
*�Q�P�]GH�DUWÕN�HY�Hú\DODUÕQÕQ�VDKLS�ROPDVÕ�]RUXQOX�KDOH�JHOHQ�HQHUML�YHULPOLOL÷L��J�YHQOLN��
SHUIRUPDQV� VWDQGDUWODUÕ�� �U�Q� IRQNVL\RQHOOL÷L� YH� P�úWHUL� PHPQXQL\HWL� JLEL� KHGHIOHULQ�
VD÷ODQPDVÕ� VHQV|UOHULQ� �U�QH� HQWHJUDV\RQX� LOH� LOLúNLOLGLU�� $UWÕN� HY� FLKD]ODUÕ� WDPDPHQ�
HOHNWURQLN� YH� WDP� RWRPDWLN� ROPD� \ROXQGD� LOHUOHPHNWHGLU�� %H\D]� Hú\DGD� VHQV|UOHU� DODQÕQGD�
JHOLúLP�� �U�Q� �]HULQGHNL� PHYFXW� HOHNWURPHNDQLN� DOJÕODPD� PHNDQL]PDODUÕQÕQ� \HULQL� GDKD�
J�YHQLOLU�� N�o�N� YH� XFX]� JHOLúPLú� VHQV|UOHULQ� DOPD\D� EDúODPDVÕ\OD� oRN� E�\�N� ELU� KÕ]�
ND]DQPÕúWÕU���
%X oDOÕúPDGD� QHP� YH� JD]� VHQV|U�� |]HOLQGH�� JHQHO� RODUDN� ELU� VHQV|U�Q� EH\D]� Hú\DODUD�
HQWHJUDV\RQX� V�UHFL� �]HULQGH� oDOÕúÕOPÕúWÕU�� (QG�VWULGHQ� HY� LoL� FLKD]ODUÕQD�� DVNHUL�
X\JXODPDODUGDQ�W�NHWLFL�HOHNWURQL÷L��U�QOHULQH�NDGDU�VD\ÕVÕ]�X\JXODPD�DODQÕ�EXODQ�JD]�YH�QHP�
VHQV|UOHULQLQ� IDUNOÕ� DOJÕODPD� PHNDQL]PDVÕQD� VDKLS� oHúLWOHUL� YDUGÕU�� %XQD� ED÷OÕ� RODUDN� GD�
oDOÕúPD�NRúXOODUÕ�YH�DOJÕODPD�KDVVDVL\HWOHUL�IDUNOÕGÕU�YH�IDUNOÕ�X\JXODPD�DODQODUÕ�PHYFXWWXU�%X�
GXUXP� J|]� |Q�QH� DOÕQDUDN� |QFHOLNOH� DOJÕODQDFDN� IL]LNVHO� GH÷LúLPLQ� GR÷DVÕ� KDNNÕQGD� ELOJL�
HGLQLOPLú��DOJÕODPD\Õ�JHUoHNOH\HQ�VHQV|UOHULQ�oDOÕúPD�PHNDQL]PDODUÕ�� \DSÕODUÕ�YH�EXQD�ED÷OÕ�
RODUDN� NXOODQÕODFDNODUÕ� RUWDPD� X\JXQOXNODUÕ� |÷UHQLOPLúWLU�� 8\JXODPD� LoLQ� oDOÕúPD� NRQXVX�
HOHNWULNOL�DQNDVWUH�IÕUÕQGD�QHP�DOJÕODPD�RODUDN�GDUDOWÕOPÕúWÕU���0HYFXW�QHP�DOJÕODPDOÕ�IÕUÕQODU�
LQFHOHQPLú�� HGLQLOHQ� ELOJL� NXOODQÕODUDN� VHoLOHQ� X\JXQ� QHP� VHQV|U�� LOH� QHP� DOJÕODPD� LoLQ�
X\JXQODúWÕUÕOPÕú�ELU�SURWRWLS�IÕUÕQ��]HULQGH�QHP�DOJÕODPD�JHUoHNOHQPLúWLU��
�
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��� 1(0 YH�*$=�$/*,/$0$�/ø7(5$7h5�$5$ù7,50$6,�
/LWHUDW�U�DUDúWÕUPDVÕQGD�PHYFXW�QHP�YH�JD]�VHQV|U��WHNQRORMLOHUL��DYDQWDM�GH]DYDQWDMODUÕ��IÕUÕQ�
YH EX]GRODEÕ�X\JXODPDODUÕ�YH�ED]Õ�EH\D]�Hú\D��UHWLFLOHULQLQ�QHP�YH�JD]�VHQV|U��X\JXODPDODUÕ�
LOH� LOJLOHQLOPLúWLU�� (OGH� HGLOHQ� ELOJLOHU� QHP� YH� JD]� DOJÕODPD� D\UÕ� G�ú�Q�OHUHN� LNL� DOW� EDúOÕN�
DOWÕQGD�HOH�DOÕQPÕúWÕU���

��� 1HP�YH�1HP�$OJÕODPD�
1HP DOJÕODPD� YH� QHP� VHQV|UOHULQLQ� \DSÕODUÕQD� LOLúNLQ� YHULPOL� ELU� LQFHOHPH� LoLQ� QHPLP� WDP�
RODUDN�QH�ROGX÷XQXQ��QHPLQ�IL]LNVHO�|]HOOLNOHULQL�ELOLQPHVL�|QHPOLGLU��%X�QHGHQOH�%|O�P�����
QHPLQ�WDQÕPÕQD�YH�QHP�LOH�LOJLOL�|QHPOL�IL]LNVHO�ELOJLOHUH�D\UÕOPÕúWÕU��

����� 1HP�$OJÕODPD�øOH�øOJLOL�7HPHO�.DYUDPODU�YH�7HULPOHU�
1HPOL KDYD�� NXUX� KDYD� LOH� VX� EXKDUÕQÕQ� NDUÕúÕPÕ� RODUDN� NDEXO� HGLOLU�� +DYD� LoLQGHNL� VX�
EXKDUÕQÕQ�PLNWDUÕ�� NXUX� KDYD� GXUXPXQGD� VÕIÕUGDQ�� VÕFDNOÕN� YH� EDVÕQFD� ED÷OÕ� RODUDN� GR\PXú�
GXUXPGDNL�PDNVLPXP�GH÷HULQH�NDGDU�GH÷LúLU��'R\PXú�KDYD��QHPOL�KDYD�LOH�\R÷XúPXú�VX\XQ�
GR÷DO�GHQJH�KDOLGLU��
1HPOL KDYDQÕQ�WHUPRGLQDPLN�|]HOOLNOHUL�YH�EX�|]HOOLNOHUL�NXOODQÕODUDN�QHPOL�KDYD�LOH�LOJLOHQHQ�
ELOLP�GDOÕ��WHUPRGLQDPL÷LQ�ELU�DOW�GDOÕ�RODQ�3VLNURPHWUL¶GLU��$\UÕFD�QHP�|OoPH�NRQXVXQD�|]HO�
RODUDN�+LJURPHWUL��+\JURPHWU\��DGÕ�YHULOPHNWHGLU��

������� %D÷ÕO�1HP�
+DYDGDNL VX� EXKDUÕ� PLNWDUÕQÕQ�� D\QÕ� VÕFDNOÕNWDNL� GR\PXú� KDYDGD� EXOXQDELOHFHN� HQ� oRN� VX�
EXKDUÕ�PLNWDUÕQD�RUDQÕ�ED÷ÕO�QHP�RODUDN�WDQÕPODQÕU��g]N�WOHOHULQ�YH\D�PRO�VD\ÕODUÕQÕQ�RUDQÕ�GD�
D\QÕ� GH÷HUL� YHULU�� %D÷ÕO� QHP� JHQHOOLNOH� \�]GH� RODUDN� YHULOLU�� NÕVPL� EDVÕQoODU� RUDQÕ� LOH�
KHVDSODQÕU��
I� ED÷ÕO�QHP��5HODWLYH�+XPLGLW\��5+��
I  �JHUoHN�NÕVPL�EDVÕQo���GR\JXQOXNWDNL�NÕVPL�EDVÕQo��[����� �5+���� ������

������� 0XWODN�1HP�
+DYDGDNL QHPLQ�N�WOHVLQLQ�KDYDQÕQ�KDFPLQH�RUDQÕ�PXWODN�QHPL�YHULU��0XWODN�QHP��EXKDUÕQ�
�VX EXKDUÕ�NXUX�KDYD�NDUÕúÕPÕQÕQ��|]�N�WOHVLGLU��



�

U � 0XWODN�QHP�
PYDS���6X�EXKDUÕ�N�WOHVL�
9 ��7RSODP�KDFLP�
�
U  PYDS���9�� ��S���57��� ������ �

�������� dL÷�1RNWDVÕ�
dL÷ QRNWDVÕ� VÕFDNOÕ÷Õ�� KDYD� VDELW� EDVÕQoWD� VR÷XWXOGX÷XQGD� \R÷XúPDQÕQ� EDúODGÕ÷Õ� VÕFDNOÕN�
RODUDN� WDQÕPODQDELOLU��dL÷� QRNWDVÕ� VÕFDNOÕ÷Õ��PHYFXW� NRúXOODUGDNL� KDYDQÕQ� LoLQGH� EXOXQDQ� VX�
EXKDUÕQÕQ� EDVÕQFÕQGDNL� GR\PD� VÕFDNOÕ÷ÕGÕU��+DYDGDNL� VX� EXKDUÕQÕQ� NÕVPL� EDVÕQFÕ� ELOLQL\RUVD�
oL÷ QRNWDVÕ�VÕFDNOÕ÷Õ�YH\D�oL÷�QRNWDVÕ�VÕFDNOÕ÷Õ�ELOLQL\RUVD�NÕVPL�EDVÕQFÕ�EXOXQDELOLU��

������� g]J�O�1HP�
+DYDGDNL VX�EXKDUÕQÕQ�N�WOHVLQLQ�KDYDQÕQ�N�WOHVLQH�RUDQÕGÕU��
Z � g]J�O�QHP�
PYDS���6X�EXKDUÕ�N�WOHVL�
PDLU���+DYDQÕQ�N�WOHVL�
�
Z  PYDS���PDLU� ������ �

�������� 'R\JXQOXN�2UDQÕ�
'R\JXQOXN� RUDQÕ�� |]J�O� QHPLQ� GR\JXQOXNWDNL� |]J�O� QHPH� RUDQÕGÕU�� %D÷ÕO� QHP� JLEL� \�]GH�
RODUDN�YHULOLU��
P � 'R\JXQOXN�RUDQÕ� � �
Z � |]J�O�QHP�
ZV � $\QÕ�VÕFDNOÕNWDNL�KDYDQÕQ�GR\JXQOXNWDNL�|]J�O�QHPL�
P  �Z � ZV� [��������� ������ �



�

�������� .XUX�YH�<Dú�7HUPRPHWUH�6ÕFDNOÕNODUÕ�
.XUX WHUPRPHWUH�VÕFDNOÕ÷Õ��QRUPDO�NXUX�ELU�WHUPRPHWUH\OH�|Oo�OHQ�VÕFDNOÕNWÕU��<Dú�WHUPRPHWUH�
VÕFDNOÕ÷Õ��KD]QHVLQLQ�HWUDIÕQD�NXUX�WHUPRPHWUH�VÕFDNOÕ÷ÕQGD�VX\OD�GR\XUXOPXú�ILWLO�VDUÕOPÕú�ELU�
WHUPRPHWUH\OH�|Oo�OHQ�VÕFDNOÕNWÕU��+DYD������GR\PXú�LVH�NXUX�YH�\Dú�WHUPRPHWUH�VÕFDNOÕNODUÕ�
YH oL÷� QRNWDVÕ� VÕFDNOÕ÷Õ� ELUELULQH� HúLWWLU�� +DYD� GR\PDPÕú� LVH� \Dú� WHUPRPHWUH� VÕFDNOÕ÷Õ� NXUX�
WHUPRPHWUH� VÕFDNOÕ÷ÕQGDQ� G�ú�NW�U�� %HOLUOL� ELU� NXUX� WHUPRPHWUH� VÕFDNOÕ÷Õ� LoLQ� QHP� RUDQÕ�
G�úW�NoH�\Dú�WHUPRPHWUH�VÕFDNOÕ÷Õ�GD�G�úHU��

������� 3VLNURPHWULN�'L\DJUDP�
3VLNURPHWULN�GL\DJUDPODUGD�KDYDQÕQ�NXUX�WHUPRPHWUH�VÕFDNOÕ÷Õ��\Dú�WHUPRPHWUH�VÕFDNOÕ÷Õ��oL÷�
QRNWDVÕ� VÕFDNOÕ÷Õ�� |]J�O� QHPL�� ED÷ÕO� QHPL�� |]J�O� KDFPL� YH� |]J�O� HQWDOSLVL� YHULOPHNWHGLU��
+DYDQÕQ EX� |]HOOLNOHULQGHQ� KHUKDQJL� LNLVL� YH� EDURPHWULN� EDVÕQo� ELOLQL\RUVD� GL÷HUOHUL�
SVLNURPHWULN�GL\DJUDP�DUDFÕOÕ÷Õ\OD�EXOXQDELOLU����

ùHNLO�����3VLNURPHWULN�GL\DJUDP��



�

���� 1HP�$OJÕODPD�<|QWHPOHUL�YH�1HP�6HQV|UOHUL�
*�Q�P�]GH� QHPL� GR÷UX� RODUDN� |OoPHN� HQG�VWUL\HO� X\JXODPDODU�� RWRPRWLY� HQG�VWULVL��
EL\RPHGLNDO� HQG�VWULVL�� HY�RILV� LoL� ÕVÕWPD�VR÷XWPD� YH� KDYDODQGÕUPD� VLVWHPOHUL� YH\D� HY�
FLKD]ODUÕ� JLEL� GH÷LúLN� QHP�� VÕFDNOÕN� DUDOÕ÷ÕQGD� oDOÕúÕODQ� IDUNOÕ� X\JXODPDODU� LoLQ� |QHPOL� KDOH�
JHOPLúWLU�� %X� VHEHSOH� WHN� ELU� QHP� VHQV|U�� E�W�Q� X\JXODPDODU� LoLQ� KHGHIOHQHQ� SHUIRUPDQV�
NULWHUOHULQL� VD÷ODPDGÕ÷Õ� LoLQ� NXOODQÕODPDPDNWDGÕU�� %XOXQGX÷X� RUWDPGDNL� QHP� RUDQÕQÕQ�
GH÷LúPHVL\OH�|Oo�OHELOLU� HOHNWULNVHO� GH÷LúLPOHU�J|VWHUHQ�� IDUNOÕ�PDO]HPHOHUGHQ�JHOLúWLULOHQ�YH�
IDUNOÕ�DOJÕODPD�\DSÕVÕ�J|VWHUHQ�VHQV|UOHU�EXOXQPDNWDGÕU��6HQV|U�Q�EXOXQDFD÷Õ�RUWDP�NRúXOODUÕ�
KDQJL� WLS� VHQV|U� NXOODQÕOPDVÕ� JHUHNWL÷LQL� EHOLUOHPHNWHGLU�� 1HP� DOJÕODPD� WHNQLNOHUL� DúD÷ÕGD�
dL]HOJH ���¶GH� DOJÕODPD� LONHVL� YH� HWNLOHúLP� W�U�QH� J|UH� OLVWHOHQPLú� YH� VHQV|U� \DSÕPÕQGD�
NXOODQÕODQ�\|QWHPOHU�LoLQ�D\UÕFD�ELOJL�YHULOPLúWLU��

dL]HOJH�����1HP�DOJÕODPD�WHNQLNOHUL�

$OJÕODPD�øONHVL� dDOÕúPD�0HNDQL]PDVÕ�

.DSDVLWH�'H÷LúLPL� 6R÷XUGX÷X�VX�QHP�PLNWDUÕQD�ED÷OÕ�RODUDN�GLHOHNWULN�VDELWL�GH÷LúHQ�PDO]HPHOHULQ�NXOODQÕOGÕ÷Õ�ELU�NDSDVLWH�HOHPDQÕ�

(OHNWULN�<�N��'H÷LúLPL� 6R÷XUGX÷X�VX�EXKDUÕQGDQ�HOGH�HGLOHQ�\�NH�ED÷OÕ�RODUDN DNÕP�JHoLUHQ�ELU�HOHNWUROLW�

dL÷�1RNWDVÕ� <R÷XúPDQÕQ�EDúODGÕ÷Õ�VÕFDNOÕN�GH÷HUL�

.�WOH�0LNWDUÕ� %HOLUOL�KDFLPGHNL�QHPOL�KDYDQÕQ�N�WOHVL�

(OHNWURPDJQHWLN�*HoLUJHQOLN� +DYDQÕQ�WDúÕGÕ÷Õ�QHPH�ED÷OÕ�RODUDN�GH÷LúHQ�5)��NÕ]ÕO|WHVL��RSWLN�YH\D�PLNURGDOJD�VR÷XUPD��\DQVÕWPD�RUDQÕQÕQ�DOJÕODQPDVÕ�

5H]LVWDQV�'H÷LúLPL� %XOXQGX÷X�RUWDPÕQ�QHP�RUDQÕ�LOH�LOHWNHQOL÷L�GH÷LúHQ��GLUHQo�HOHPDQÕ�



�

3VLNURPHWULN� .XUX YH�\Dú�WHUPRPHWUH�VÕFDNOÕNODUÕQÕQ�|Oo�OHUHN�QHPLQ�KHVDSODQPDVÕ�

,VÕO�øOHWNHQOLN�
+DYDQÕQ�WDúÕGÕ÷Õ�VX�EXKDUÕ�PLNWDUÕQD�ED÷OÕ�RODQ��ÕVÕO LOHWNHQOL÷LQLQ�L]ROH�HGLOPLú�YH�RUWDPOD�WHPDV�HGHQ�LNL�WHUPRUH]LVW|UGHQ�\D\ÕODQ�ÕVÕ�IDUNÕ�\ROX\OD�|Oo�OPHVL��

3LH]RHOHNWULN� 3LH]RHOHNWULN�PDO]HPHQLQ�QHPH�ED÷OÕ�RODUDN�GH÷LúHQ�UH]RQDQV�IUHNDQVÕQÕQ�|Oo�OPHVL�

)LEHURSWLN� 1HPOH�JHoLUJHQOL÷L�GH÷LúHQ�ILEHURSWLN�PDO]HPH�LoHULVLQGHQ�JHoHQ�RSWLN�DNÕQÕQ�ND\QDN�GH÷HULQH�J|UH�GH÷HUOHQGLULOPHVL��

6RQRJUDILN� 2UWDPÕQ�VHV�LOHWPH�NDUDNWHULQGHQ��VHVLQ�RUWDPGD�\D\ÕOPD�KÕ]ÕQGDQ���WDúÕGÕ÷Õ�QHP�PLNWDUÕQÕQ�KHVDSODQPDVÕ�

������ 5H]LVWLI�1HP�6HQV|UOHUL�
�

ùHNLO�����)DUNOÕ��UHWLFLOHULQ�UH]LVWLI�QHP�VHQV|UOHUL��
5H]LVWLI� QHP� VHQV|UOHULQLQ� DQD� HOHPDQÕ� LOHWNHQ� SROLPHU�� WX]� YH\D� LúOHPGHQ� JHoLULOPLú�
WDEDNDGÕU�� %X� PDO]HPHOHU� KLJURVNRSLN� �K\JURVFRSLF�� PDO]HPHOHU� RODUDN� DGODQGÕUÕOÕU�� %X�
PDO]HPHOHU� QHPL� VR÷XUPD� |]HOOL÷LQH� VDKLSWLU�� 2UWDPGDNL� QHPLQ� DUWWÕ÷Õ� GXUXPODUGD�� QHPH�
GX\DUOÕ� DOJÕOD\ÕFÕ�PDO]HPHQLQ� GLUHQFL� D]DOPDNWDGÕU��'LUHQo� GH÷LúLPL� LOH� ED÷ÕO� QHP�GH÷LúLPL�
DUDVÕQGD�WHUV��VWHO�ELU�ED÷ÕQWÕ�YDUGÕU��%X�ED÷ÕQWÕ�NXOODQÕODUDN�QHP�DOJÕODQPDNWDGÕU�>�@��



�

ùHNLO�����5H]LVWLI�QHP�VHQV|U��\DSÕVÕ��
<DUÕ�LOHWNHQ��VHUDPLN�YH�SROLHOHNWUROLW��SRO\HOHFWURO\WH��JLEL�oHúLWOHUL�EXOXQDQ�UH]LVWLI�VHQV|UOHU��
EXOXQGX÷X� RUWDPÕQ� QHP� RUDQÕ� LOH� LOHWNHQOL÷L� GH÷LúHQ� GLUHQo� HOHPDQODUÕGÕU�� +DYD\Õ� JHoLUHQ�
GHOLNOL� ELU� NDSODPD�� QHPH� GX\DUOÕ� LOHWNHQ� YH� NRQWDN�PHWDOOHULQGHQ� ROXúDQ� EDVLW� ELU� \DSÕODUÕ�
YDUGÕU��6HUDPLN�VHQV|UOHULQ�ED÷ÕO�QHP�GH÷HUL�DoÕVÕQGDQ�oDOÕúPD�DUDOÕ÷Õ�YH�KDVVDVL\HWL�SHN�oRN�
QHP� DOJÕODPD� X\JXODPDVÕ� LoLQ� NDEXO� HGLOHELOLU� GH÷HUOHUGHGLU�� øON� RODUDN� PLNURGDOJD� IÕUÕQODU�
LoLQ� JHOLúWLULOPLúOHUGLU�� 3ROLHOHNWUROLW� VHQV|UOHU� GH� ED÷ÕO� QHPLQ� �������� JLEL� GH÷HUOHULQL�
|OoPH\H� RODQDN� WDQÕVD� GD� NXUX� oDOÕúPD� NRúXOODUÕQGDNL� NDUDUOÕOÕN� SUREOHPOHUL� QHGHQL\OH� SHN�
WHUFLK�HGLOPH]OHU��
3RO\VW\UHQH� JLEL� oHúLWOL� PDWHU\DOOHULQ� VLOLNRQ� PDO]HPH� \�]H\LQGH� NRQXPODQGÕUÕOPDVÕ\OD�
�UHWLOHQ� UH]LVWLI� QHP� VHQV|UOHUL� YDUGÕU�� � $OJÕODPD� \�]H\LQH� JHOHQ� VX� EXKDUÕ� \�]H\GHNL�
WDEDNDQÕQ�GLUHQFLQL�GH÷LúWLULU���ùHNLO������

ùHNLO�����5H]LVWLI�QHP�VHQV|U��



�

ùHNLO�����5H]LVWLI�QHP�VHQV|UOHULQH�DLW�GLUHQo�QHP�GH÷LúLPL�YH�ORJDULWPLN�RODUDN�GH÷LúHQ�GLUHQo GH÷HULQGHQ�HOGH�HGLOHELOHQ�ORJDULWPLN�oÕNÕú�
<DUÕ�LOHWNHQ�UH]LVWLI�QHP�VHQV|UOHUL�VLOLV\XP��]HULQH�NDSODQPÕú�DO�PLQ\XP�YH�EX�DO�PLQ\XP�
WDEDND��]HULQGH�RNVLWOHQPLú�\�]H\GHQ�ROXúXU��'H÷LúLPLQL�DOJÕODPDN��]HUH�DOWÕQ�HOHNWURWODUGDQ�
ELUL� VLOLV\XP� RNVLW� �]HULQH�� ELU� HOHNWURW� GD� VLOLV\XP� WDEDQ� LoLQH� ED÷ODQÕU�� �6HNLO� ����� $O�2�

GLHOHNWULN� ELU� PDO]HPHGLU�� GROD\ÕVÕ� LOH� VHQV|U�Q� PDUX]� NDOGÕ÷Õ� QHP� NRQWDN� PHWDOOHUL�
DUDVÕQGDNL�GLHOHNWULN�JHoLUJHQOL÷L�GH�HWNLOHPHNWHGLU��%X�QHGHQOH�VHQV|U�ELU�SDUDOHO�5&�HOHPDQ�
JLEL� G�ú�Q�OHUHN� NXOODQÕP� VÕUDVÕQGD� VHQV|UGHQ� RNXQPDVÕ� JHUHNHQ� HOHNWULNVHO� E�\�NO�N�
HPSHGDQV�ROPDOÕGÕU��<LQH�D\QÕ�QHGHQOH�VHQV|U�Q�$&�LúDUHWOH�X\DUÕOPDVÕ�JHUHNLU��

ùHNLO�����øQFH�ILOP�UH]LVWLI�QHP�VHQV|U�Q�Q�\DSÕVÕ�

�������� 5H]LVWLI�1HP�6HQV|UOHUL�øoLQ�.XOODQÕODQ�6LQ\DO�øúOHPH�'HYUHOHUL�
5H]LVWLI� QHP� VHQV|UOHULQLQ� ELU� NÕVPÕ� �]HUOHULQGH� '&� DNÕP� JHoHFHN� úHNLOGH� EHVOHQPH\H�
X\JXQNHQ��ELU�NÕVPÕ�E|\OH�ELU�NXWXSODPD\D�LPNDQ�YHUPHPHNWHGLU��'LUHQo�HOHPDQODUÕQGDQ�ELUL�
'& ND\QDNOD� EHVOHQHELOHQ� UH]LVWLI� � QHP� VHQV|U�� RODQ� ELU� JHULOLP�E|O�F��$'&�JLULúLQH� QHP�
ELOJLVLQL�WDúÕ\DQ�'&�JHULOLPL��UHWPHN��]HUH�NXOODQÕODELOLU��'&�EHVOHPH�LOH�oDOÕúPD\DQ�UH]LVWLI�



��

QHP�VHQV|UOHUL�LVH��UHWLFLQLQ�YHUGL÷L�DUDOÕNWD�X\JXQ�$&�LúDUHW��]HULQGHQ�JHoLULOHUHN�X\DUÕOÕU�YH�
HPSHGDQV�|Oo�P��LOH�QHP�RUDQÕ�YHULVL�HOGH�HGLOLU��

����� .DSDVLWLI�6HQV|UOHU���
(Q oRN� NXOODQÕODQ� QHP� VHQV|U�� oHúLGLGLU�� .DSDVLWLI� VHQV|UOHULQ� oDOÕúPD� SUHQVLEL� NDSDVLW|U�
SODNDODUOD� D\QÕGÕU��.DSDVLWLI� VHQV|UGH�JHQHO�RODUDN� LNL� LQFH�PHWDO� HOHNWURW� DUDVÕQD�� GLHOHNWULN�
JHoLUJHQOL÷L� RODQ� ELU� SROLPHU� ILOP� WDEDND� \HUOHúWLULOPLúWLU�� 6HQV|U�Q� QHPOH� WHPDV� HGHQ�
\�]H\LQH�\R÷XúPDGDQ�HWNLOHQPHPHVL�LoLQ�J|]HQHNOL�PHWDO�\�]H\�NDSODQPÕúWÕU��ùHNLO��������

ùHNLO�����.DSDVLWLI�VHQV|U�\DSÕVÕ�
2UWDPGDNL� ED÷ÕO� QHP� GH÷LúLPLQH� ED÷OÕ� RODUDN� SROLPHU� WDEDNDQÕQ� GLHOHNWULN� JHoLUJHQOL÷L�
GH÷LúPHNWHGLU��%D÷ÕO�QHP�GH÷HULQGHNL�GH÷LúLPH�J|UH�VHQV|U�Q�NDSDVLWDQV�GH÷LúLPL�DúD÷ÕGDNL�
IRUP�OOH�KHVDSODQÕU��
�
& �5+� ��� 5+� 2� $����G� ������ �

)RUP�ODV\RQGD�NXOODQÕODQ�E�\�NO�NOHUH�DLW�DoÕOÕPODU�DúD÷ÕGD�YHULOPLúWLU��
�
& ��6HQV|U�NDSDVLWDQVÕ�

5+�� %D÷ÕO�GLHOHNWULN�JHoLUJHQOL÷L�
2�� +DYDQÕQ�GLHOHNWULN�JHoLUJHQOL÷L�

$ ��(OHNWURWODUÕQ�DODQÕ�



��

G ��(OHNWURWODU�DUDVÕQGDNL�PHVDIH�
.DSDVLWLI QHP�VHQV|U�QH�DLW�WDEDNDODU�úHNLO�����GH�YHULOPLúWLU��2UWDPGDNL�ED÷ÕO�QHP�GH÷LúLPL�
J|]HQHNOL� PHWDO� \�]H\� LoHULVLQGHQ� SROLPHU� GLHOHNWULN� WDEDND\D� XODúÕU� YH� EX� PDO]HPHQLQ�
GLHOHNWULN JHoLUJHQOL÷LQLQ� GH÷LúLPLQH� QHGHQ� ROXU�� *|]HQHNOL� SODWLQ� WDEDND� KDULFL� HWNHQOHULQ�
DOJÕOD\ÕFÕ� GLHOHNWULN� GH÷LúLPLQH� NDUúÕ� NRUXQPDVÕQÕ� VD÷OD\DQ� ELU� NDONDQ� J|UHYLQGHGLU�� D\QÕ�
]DPDQGD� KDYD� LOH� WDúÕQDQ� VX�PLNWDUÕQÕQ� VHQV|U�Q� DOJÕOD\ÕFÕ�PDO]HPHVLQH� XODúPDVÕQD� LPNDQ�
WDQÕU�>�@�>�@��

ùHNLO�����.DSDVLWLI�QHP�VHQV|U�QH�DLW�DOW�WDEDNDODUGDQ�J|U�Q�P��
.RUX\XFX��VW�WDEDND�LVH�PHNDQLN�HWNLOHUH�YH�GL÷HU�HWNHQOHUH��NLU��WR]��\D÷�YE�����NDUúÕ�\HQL�ELU�
NRUXPD GXYDUÕ� J|UHYL� J|UPHNWHGLU��(÷HU�EX�GÕú� WDEDND�ROPDVÕ� JHUHNHQGHQ�NDOÕQ�ELU� ILOP� LOH�
JHOLúWLULOLUVH��VHQV|U�FHYDEÕ�\DYDú�RODFDNWÕU��<�NVHN�QHPOHUGH�VHQV|U��]HULQH�DOGÕ÷Õ�VX\X�KÕ]OD�
DWDPD\DFDN��VHQV|U�Q�NHQGLQL�\HQLOHPH�]DPDQÕ�X]D\DFDNWÕU���
.DSDVLWLI� VHQV|UOHU� QHP� RUDQÕQGDNL� GH÷LúLPOHUH� UH]LVWLI� VHQV|UOHUH� RUDQOD� GDKD� KÕ]OÕ� FHYDS�
YHULUOHU��<R÷XúPDGDQ� VRQUD�NHQGLQL� \HQLOHPHVL�YH�QRUPDO� oDOÕúPD�NRúXOODUÕQD�G|QPHVL� LoLQ�
VHQV|U�WDVDUÕPÕQGD�ÕVÕWÕFÕ�NXOODQÕODQ�QHP�VHQV|U��|UQHNOHUL�ROGX÷X�JLEL��VHQV|U�YH�LúDUHW�LúOHPH�
GHYUHVL� LOH� ELUOLNWH� HQWHJUH� �UHWLOHQ� PRGHOOHU� GH� PHYFXWWXU�� 7�P� QHP� VHQV|UOHULQLQ� ROGX÷X�
JLEL�� NDSDVLWLI� QHP� VHQV|UOHULQLQ� GH� VÕFDNOÕN� ED÷ÕPOÕOÕ÷Õ� YDUGÕU� YH� \�NVHNWLU�� 'DKD� DoÕN� ELU�
LIDGH\OH� RUWDPGDNL� VÕFDNOÕN� GH÷LúLPLQH� ED÷OÕ� RODUDN�� QHP�VÕ÷D� NDUDNWHULVWLNOHUL� GH÷LúLU�� %X�
DPDoOD�SL\DVDGD�WLFDUL�RODUDN�VDWÕODQ�ED]Õ�QHP�VHQV|U��|UQHNOHULQGH�VHQV|U�\DSÕVÕQD�17&�\DGD�
57'� WLS� VÕFDNOÕN� VHQV|U�� HQWHJUH� HGLOHUHN� �UHWLOPLúWLU��%X� \ROOD� RUWDPGD�ED÷ÕO� QHP�|Oo�P��
\DSÕOÕUNHQ��D\QÕ�QRNWDGDQ�VÕFDNOÕN�YHULVL�GH�HGLQLOPHNWH��ED÷ÕO�QHP�GH÷HUOHULQLQ�RNXQPDVÕQGD�
VÕFDNOÕ÷D�ED÷ÕPOÕ�NRPSDQ]DV\RQ�\DSÕOPDNWDGÕU��øQFH�ILOP�WHNQRORMLVL�NDSDVLWLI�QHP�VHQV|UOHUL�



��

LoLQ� GH� NXOODQÕOPDNWDGÕU�� 1HPH� GX\DUOÕ� PHWDO�RNVLW� LQFH� ILOP� WDEDND� VX� JHoLUHQ� X\JXQ� ELU�
NDSODPD� PDO]HPHVL� YH� VLOLV\XP� RNVLW� LOH� oHYULOL� VLOLNRQ� WDEDQ� DUDVÕQGD� EXOXQPDNWDGÕU��
6ÕFDNOÕN NRPSDQ]DV\RQX� \DSDELOPHN� LoLQ� VÕFDNOÕN� VHQV|UOHUL\OH� YH\D� \R÷XúPD� HQJHOOHPH��
G�ú�N� VÕFDNOÕNWD� oDOÕúPD� VD÷ODPDN� LoLQ� ÕVÕWÕFÕ� �WHUPLVWRU�� LOH� D\QÕ� WDEDQ� �VXEVWUDWH�� �]HULQGH�
�UHWLOHELOPHNWHGLUOHU��ùHNLO�������

ùHNLO�����2NVLW�LQFH�ILOP�WDEDNDOÕ�NDSDVLWLI�QHP�VHQV|U���
.DSDVLWLI�VHQV|UOHU�LoLQ��UHWLFLOHU�WDUDIÕQGDQ�|QHULOHQ�VLQ\DO�LúOHPH�WHNQL÷L�oR÷XQOXNOD�&026�
]DPDQOD\ÕFÕ� �WLPHU�� LOH� �UHWLOHQ� GDUEHOHULQ� VHQV|U� �]HULQGHQ� JHoLULOPHVL� YH� RUWDPGDNL� QHP�
GH÷LúLPLQH� ED÷OÕ� RODUDN� GR÷UXVDO� ELU� JHULOLP� GH÷LúLPLQLQ� HOGH� HGLOPHVLGLU�� .DSDVLWLI� QHP�
VHQV|U�Q�Q�JHQHO�RODUDN�EHOLUVL]OL÷L�����5+������5+�DUDVÕQGDGÕU��ùHNLO���������



��

ùHNLO������.DSDVLWLI�VHQV|UOHUGH�ED÷ÕO�QHP�VÕ÷D�GH÷LúLPL��
1HP� VHQV|U�� WDVDUÕPÕQGD� VHQV|U�Q� DOJÕOD\ÕFÕ� PHNDQL]PDVÕQÕQ� WDVDUÕPÕ� \DQÕQGD�� QHP�
VHQV|U�Q�Q� NXOODQÕODFD÷Õ� X\JXODPD\D� ED÷OÕ� NÕOÕI� \DSÕODUÕQÕQ� JHOLúWLULOPHVL� E�\�N� |QHP�
WDúÕPDNWDGÕU��gUQH÷LQ� \R÷XQ�QHP� LoHUHQ�X\JXODPDODUGD� VHQV|U�NÕOÕIÕQÕQ�SDVODQPD]�oHOLN�ELU�
PDO]HPHGHQ� �UHWLOPHVL�� VHQV|U� \�]H\LQGH� \R÷XúPD\Õ� HQJHOOHPHN� LoLQ� K\GURIRELF� �VX\X�
VHYPH\HQ�� PDO]HPHOHU� NXOODQÕOPDVÕ� E�\�N� |QHP� WDúÕPDNWDGÕU�� 7LFDUL� QHP� VHQV|UOHUL�
LoHULVLQGH�EX�WDU]�VHQV|U�|UQHNOHUL�GH�PHYFXWWXU��$úD÷ÕGD� � WLFDUL�RODUDN�VDWÕODQ�NDSDVLWLI�QHP�
VHQV|UOHULQH�DLW�VHQV|UOHU�YH�NÕOÕI�\DSÕVÕ�LOH�LOJLOL�JHQHO�ELU�J|U�Q�P�YHULOPLúWLU���

ùHNLO������)DUNOÕ�NDSDVLWLI�QHP�VHQV|UOHUL��

������� .DSDVLWLI�6HQV|UOHU�øoLQ�.XOODQÕODQ�6LQ\DO�øúOHPH�<|QWHPOHUL�
.DSDVLWLI� VHQV|UOHU� LOH� DOJÕODQDQ� QHP�� ED÷ÕO� QHP� RUDQÕGÕU�� %D÷ÕO� QHP� GH÷LúLPOHUL� VHQV|U�Q�
VÕ÷DVÕQÕ� GH÷LúWLUPHNWHGLU�� 6LQ\DO� LúOHPH� \|QWHPL� YH\D� GRQDQÕPÕ� RODUDN� DQÕODQ� G�]HQHN�
VHQV|U�Q� VÕ÷DVÕQÕ� JLULú� E�\�NO�÷�� NDEXO� HGHQ� YH� oÕNÕú� RODUDN� PLNUR� GHQHWOH\LFL� WDUDIÕQGDQ�
DOJÕODQDELOHFHN� VLQ\DOOHU� �UHWHQ� DQDORJ� GHYUHOHUGLU�� 1HP� ELOJLVLQLQ�� PLNUR� GHQHWOH\LFLOHU�



��

�]HULQGH� VWDQGDUW� KDOH� JHOPLú� RODQ� VD\ÕFÕ� YH\D� DQDORJ�GLMLWDO� oHYLULFLOHU� DUDFÕOÕ÷Õ� LOH� NROD\FD�
VD\ÕVDOODúWÕUÕODUDN�NXOODQÕPD�YH�VDNODQPD\D�X\JXQ�KDOH�JHWLULOHFHN� LúDUHWOHUH�G|Q�úW�U�OPHVL�
LVWHQPHNWHGLU��'ROD\ÕVÕ�LOH�VHQV|U�Q�XoODUÕQGDNL�VLQ\DOL�LúOH\HFHN�RODQ�DQDORJ�YH�YH\D�VD\ÕVDO�
GHYUH� oR÷XQOXNOD� ELU� NDSDVLWH�JHULOLP� YH\D� NDSDVLWH�IUHNDQV� G|Q�úW�U�F�V�G�U�� 6HQV|U�Q�
NDSDVLWLI�GH÷HUL�'&�JHULOLP�VHYL\HVL�\DGD�$&�LúDUHW�IUHNDQVÕQD�G|Q�úW�U�O�U��ùHNLO�������úHNLO�
���� YH� úHNLO� ����¶GH� &026� ]DPDQOD\ÕFÕ� LOH� �UHWLOHQ� GDUEHOHULQ� VHQV|U� �]HULQGHQ�
JHoLULOPHVL\OH�oDOÕúDQ�WLSLN�QHP�DOJÕODPD�GHYUHOHUL�YHULOPLúWLU��
�

&026�7LPHU

.DSDVLWLI�1HP�6HQV|U��

ùHNLO������%D÷ÕO�QHP�IUHNDQV�G|Q�úW�U�F��GHYUH��



��

&026�7LPHU

ùHNLO������%D÷ÕO�QHPL�����9�DUDVÕQGD�RUDQVDO�RODUDN�YHUHQ�ELU�WRSRORML��
�

&026�7LPHU�

ùHNLO������3:0�YH�'&�JHULOLP�oÕNÕúOÕ�QHP�DOJÕODPD�GHYUHVL��



��

������ ,VÕO�øOHWNHQOLN�1HP�6HQV|UOHUL�
,VÕO�LOHWNHQOLN�VHQV|UOHUL�QHP�DOJÕOD\ÕFÕ�HOHPHQW�RODUDN�WHUPLVW|U�NXOODQPDNWDGÕU��%X�\|QWHPOH�
RUWDPGDNL PXWODN� QHP� |Oo�OPHNWHGLU�� ,VÕO� LOHWNHQ� QHP� VHQV|UOHULQGH� LNL� Hú� WHUPLVW|U� '&�
N|SU�Q�Q� HOHPDQODUÕ� RODUDN� NXOODQÕOPDNWDGÕU�� 7HUPLVW|UOHUGHQ� ELUL� NXUX� QLWURMHQ� LoHULVLQGH��
GL÷HUL RUWDPÕQ� KDYDVÕ� LOH� GLUHNW� WHPDV� HGHFHN� úHNLOGH� \HUOHúWLULOPLú�� LNL� |]GHú� WHUPLVW|UGHQ�
ROXúDQ� ELU� \DSÕ\D� VDKLSWLUOHU� �ùHNLO� ������� %X� DOJÕODPD� \DSÕVÕ� LOH� NXUX� KDYD� LOH� RUWDPGDNL�
KDYDQÕQ�ÕVÕO�LOHWNHQOL÷L�DUDVÕQGDNL�IDUN�|Oo�OPHNWHGLU��

ùHNLO������,VÕO�LOHWNHQOLN�VHQV|UOHULQH�DLW�J|U�Q�POHU��
$úD÷ÕGD� úHNLOGH� ÕVÕO� LOHWNHQOLN� QHP� VHQV|UOHULQH� LOLúNLQ� HúGH÷HU� GHYUH� YHULOPLúWLU�� <XNDUÕGD�
DQODWÕODQ�\DSÕ\D�ED÷OÕ�RODUDN��ELUL�NXUX�KDYD�LoHULVLQGH�GL÷HUL�RUWDPGD�RODQ�LNL�D\UÕ�WHUPLVW|U�Q�
ÕVÕO� LOHWNHQOLNOHUL� DUDVÕQGDNL� IDUN�� ELU� '&� N|SU�� LOH� JHULOLP� RODUDN� DOÕQPDNWDGÕU�� '&� N|SU��
oÕNÕúÕQGDNL�JHULOLP�PXWODN�QHP�GH÷LúLPL�LOH�LOLúNLOLGLU�>�@��

2UWDPOD�ÕVÕ�DOÕú�
YHULúL�\DSDQ�
WKHUPLVW|U�

2UWDPGDQ�\DOÕWÕOPÕú��NXUX�
QLWURMHQ�LoHULVLQGHNL��
WKHUPLVW|U�

1HPLQ�
|Oo�V��RODQ�
JHULOLP�

ùHNLO������,VÕO�LOHWNHQOLN�PXWODN�QHP�VHQV|U���



��

7HUPLVW|UOHU��]HULQGHQ�DNÕP�JHoWL÷LQGH�VÕFDNOÕNODUÕ�����&�GH÷HULQL�DúPDNWDGÕU��%X�GXUXPGD�
NXUX� RUWDPGDNL� WHUPLVW|UGHQ� GÕúDUÕ� DWÕODQ� ÕVÕ�PLNWDUÕ� RUWDP� úDUWODUÕQGDNL� WHUPLVW|UGHQ� GÕúDUÕ�
DWÕODQ ÕVÕ�PLNWDUÕQGDQ�GDKD� ID]ODGÕU�� ,VÕ� DNÕúÕQÕQ� IDUNOÕOÕ÷ÕQGDQ�GROD\Õ� oDOÕúPD� VÕFDNOÕNODUÕ� GD�
IDUNOÕ�RODFDNWÕU��EX�GD�PXWODN�QHP�PLNWDUÕ�LOH�GR÷UX�RUDQWÕOÕGÕU�>�@���ùHNLO��������

�

ùHNLO������,VÕO�LOHWNHQOLN�QHP�VHQV|U�QGHQ�IDUNOÕ�VÕFDNOÕNODUGD�HOGH�HGLOHQ�oÕNÕú�VLQ\DOL��
,VÕO�LOHWNHQOLN�VHQV|UOHULQLQ�DQD�DYDQWDMÕ�������&¶ GHQ�\�NVHN�VÕFDNOÕNODUGD�GR÷UX�YH�NDUDUOÕ�ELU�
úHNLOGH NXOODQÕODELOPHNWHGLUOHU�� dRN� \D\JÕQ� X\JXODPD� DODQODUÕ� RODQ� NDSDVLWLI� YH� UH]LVWLI� WLS�
QHP VHQV|UOHUL� EX� VÕFDNOÕN�GH÷HUOHULQGH�NXOODQÕODPD]ODU�� ,VÕO� LOHWNHQOLN�QHP�VHQV|UOHULQLQ����
�&¶� GH� GR÷UXOX÷X� ���� 5+� LNHQ�� ���� �&¶� GH� ������ 5+� FLYDUÕQGDGÕU�� ,VÕO� LOHWNHQOLN� QHP�
VHQV|UOHUL� \�NVHN� VÕFDNOÕNWDNL� SHUIRUPDQVODUÕ� QHGHQL\OH� PLNURGDOJD� YH\D� EXKDUOÕ� SLúLUPH�
WHNQRORMLVLQH� VDKLS� IÕUÕQODUGD�� oDPDúÕU� NXUXWXFXVXQGD�� NR]PHWLN� YH� HF]DFÕOÕN� VHNW|U�QGH�
�UHWLPGH��SLúLUPH�YH�EHVLQ�NXUXWPD�HQG�VWULVLQGH�NXOODQÕOPDNWDGÕU��'�ú�N�VÕFDNOÕNWD�oDOÕúPD�
E|OJHVLQH� VDKLS� X\JXODPDODUGD� �VR÷XWXFX�� EX]GRODEÕ� \D� GD� +9$&� VLVWHPOHUL� JLEL��
NXOODQÕOPD\D�X\JXQ�GH÷LOGLU�>�@��

����� 6SHNWURVNRSLN�1HP�6HQV|UOHUL�
6X EXKDUÕ� �PP LOH� �PP GDOJD� ER\ODUÕ� DUDVÕQGD� NDODQ� NÕ]ÕO|WHVL� UDG\DV\RQX� VR÷XUPD�
H÷LOLPLQGHGLU�� 6X\XQ� EX� |]HOOL÷LQGHQ� \DUDUODQÕODUDN� ELU� NÕ]ÕO|WHVL� UDG\DV\RQ� ND\QD÷Õ� YH�
NDUúÕVÕQD� \HUOHúWLULOHQ� DOÕFÕ� LOH� QHP� LoHUHQ� ELU� RUWDPÕQ� NÕ]ÕO|WHVL� JHoLUJHQOL÷L� YH� GROD\ÕVÕ� LOH�
QHP� RUDQÕ� DOJÕODQÕU�� %|\OH� ELU� DOJÕODPD� WHNQL÷L� LOJLOHQLOHQ� RUWDP� LoHULVLQH� GR÷UXGDQ� WHPDV�



��

HGHQ� ELU� NRQWDN� LoHUPHGL÷LQGHQ� HOHNWURQLN� HOHPDQODUÕQ� YH\D� GHYUHOHULQ� VDNÕQFDOÕ� ROGX÷X�
\HUOHUGH� NXOODQÕU�� $\UÕFD� oRN� G�ú�N� VX� EXKDUÕ� NRQVDQWUDV\RQODUÕQÕQ� EHOLUOHQPHVLQGH� oRN�
EDúDUÕOÕ�ELU�PHWRWWXU�>�@��

ùHNLO������6SHNWURVNRSLN��,5��QHP�VHQV|U��\DSÕVÕ��

������ 6D\ÕVDO�1HP�6HQV|UOHUL�
6D\ÕVDO�QHP�VHQV|UOHUL�D\QÕ�VLOLNRQ�oLS��]HULQGH��UHWLOPLú�NDSDVLWLI�QHP�VHQV|U��YH�VHQV|UGHQ�
DOÕQDQ�YHUL\L� LúOH\HQ�GRQDQÕPÕQ�HQWHJUH�HGLOGL÷L� W�POHúLN�VHQV|U�\DSÕVÕ�RODUDN�G�ú�Q�OHELOLU��
3RO\HPLG� LQFH� ILOP� WDEDND� �]HULQH� VX�PROHN�OOHULQLQ� WXWXQPDVÕQD� ED÷OÕ� GLHOHNWULN� NDWVD\ÕVÕ�
GH÷LúLPL� DOJÕODQDUDN� VD\ÕVDOODúWÕUÕOPDNWD� YH� QHP� ELOJLVL� RODUDN� ELU� EHOOHNWH� VDNODQPDNWDGÕU��
0LNURLúOHPFLOL� VLVWHP� WDUDIÕQGDQ� VHQV|U�Q� ��WHO� ���ZLUH�� LOHWLúLP� SURWRNRO�� �]HULQGHQ�
LVWHQLOGL÷L�DQ�QHP�YHULVL�RNXQDELOPHNWHGLU��<�NVHN�WHNUDU�HGLOHELOLUOLNOHUL��NDUDUOÕOÕNODUÕ��JHQLú�
oDOÕúPD� DUDOÕNODUÕ� YH� KÕ]OÕ� FHYDS� V�UHOHUL\OH� ELU� oRN� X\JXODPD� LoLQ� JHUHNHQ� LKWL\DFD� FHYDS�
YHUHELOLUOHU��

ùHNLO������$OJÕODPD�HOPDQÕ�YH�VHQV|U�Q�EORN�GL\DJUDPÕ��



��

������ 3LH]RUH]LVWLI�6HQV|UOHU�
dDOÕúPD� PDQWÕ÷Õ� SLH]RUH]LVWLI� PDO]HPHQLQ� QHP� LOH� ]RUODQPD� PLNWDUÕQÕQ� |Oo�OPHVLGLU��
3LH]RUH]LVWLI� NDWPDQ� �]HULQGH� EXOXQDQ� LQFH� ILOP� SROLPHU� \�]H\H� \DSÕúDQ� VX�� SLH]RUH]LVWLI�
PDO]HPH� �]HULQGH� ELU� PHNDQLN� ]RUODPD� LQG�NOHU�� %X� PHNDQLN� JHULOPH\H� PDUX]� NDODQ�
SLH]RUH]LVWLI�PDO]HPHQLQ�GLUHQo�GH÷LúLPL�|Oo�OHUHN�QHP�DOJÕODQÕU��

����� 0(06��0LNUR�(OHNWUR�0HNDQLN�6LVWHPOHU��
0(06�RODUDN�NÕVDOWÕODQ��0LNUR�(OHNWUR�0HNDQLN�6LVWHPOHU���0LFUR�(OHFWULFDO�	�0HFKDQLFDO�
6\VWHPV�� VHQV|UOHU�� VHQV|U�� H\OH\LFL� YH\D� URERWODU� JLEL� ED]Õ� HOHNWURPHNDQLN� G�]HQHNOHULQ�
N�o�N� ER\XWODUGD� �UHWLOPHVLQH� LPNDQ� YHUHQ� PLNUR� �UHWLP� WHNQRORMLVLQLQ� LVPLGLU�� 6HQV|U�
SD]DUÕQGD� 0(06� WHNQRORMLVL� NXOODQÕODUDN� �UHWLOHQ� QHP� VHQV|UOHUL� EXOXQPDNWDGÕU�� 0(06�
VHQV|UOHU�����5+������5+�ED÷ÕO�QHP�DUDOÕ÷ÕQGD�NDSDVLWLI�YH�UH]LVWLI�VHQV|UOHULQ�oDOÕúDPDGÕ÷Õ�
ELU oRN� RUWDPGD� oDOÕúDELOPHNWHGLUOHU�� GRQPD\D� YH\D� WDPDPHQ� ÕVODQPD\D� GD\DQDELOLUOHU��
$OJÕODPD YH� HWNLOHúLP�PHNDQL]PDVÕ�EXQGDQ�|QFHNL�E|O�POHUGH� DQODWÕODQ� VHQV|UOHUGHQ� IDUNOÕ�
ROPD\DQ�0(06�VHQV|U�oHúLWOHUL�úHNLO�����¶�GHQ�J|U�OHELOLU��

ùHNLO������0(06�WHNQRORMLVL�LOH��UHWLOHQ�QHP�VHQV|UOHULQH�LOLúNLQ�GL\DJUDP��



��

���� 7LFDUL�1HP�6HQV|UOHUL��
8\JXODPD�YH�EXQD�ED÷OÕ� oDOÕúPD�NRúXOODUÕQD�ED÷OÕ� RODUDN�QHP�VHQV|U�� VHoLPLQGH�� VHQV|U�Q�
DúD÷ÕGDNL�SDUDPHWUHOHULQLQ�GLNNDWH�DOÕQPDVÕ�JHUHNPHNWHGLU��

�
x� +DVVDVL\HW��6HQVLWLYLW\���
x� .HVNLQOLN��3UHFLVLRQ��
x� 7HNUDUODQDELOLUOLN��5HSHDWDELOLW\��
x� dDOÕúPD�VÕFDNOÕN�DUDOÕ÷Õ��7HPSHUDWXUH�5DQJH��YH��VÕFDNOÕN�GX\DUOÕOÕ÷Õ��
x� 1HP�DUDOÕ÷Õ��5HODWLYH�+XPLGLW\�5DQJH��
x� .DUDUOÕOÕN��6WDELOLW\��
x� <R÷XúPDGDQ�JHUL�G|QPH�]DPDQÕ��5HFRYHU�7LPH��
x� .LP\DVDO�YH�IL]LNVHO�HWNLOHUH�GD\DQÕP�
x� %R\XW��
x� 3DNHWOHPH�
x� )L\DW�YH�VLQ\DO�LúOHPH�GRQDQÕPÕ�PDOL\HWL�
�

6HQV|U� SD]DUÕQGD� WLFDUL� RODUDN� HULúLOHELOLU� RODQ� QHP� VHQV|UOHUL� YH� WHNQLN� GRN�PDQODUÕ�
LQFHOHQPLú�� EH\D]� Hú\DGD� QHP� DOJÕODPD� X\JXODPDODUÕQGD� NXOODQÕODELOHFHN� ��� IDUNOÕ� VHQV|U�
�UHWLFLVLQH�DLW�WRSODP����QHP�VHQV|U��YH�WHNQLN�VSHVLILNDV\RQODUÕ�dL]HOJH����¶GH�YHULOPLúWLU���
�



��

hUHWLFL� 0RGHO� 0DO]HPH�$OJÕODPD�7LSL� 5DQJH� 0D
[�d

DOÕú
PD

�
6ÕF

DNO
Õ÷Õ�

+DVVDVL\HW� dÕNÕú�%�\�NO�÷�� &HY
DS�

V�U
HVL�

.DUDUOÕOÕN�
+RQH\ZHOO� +,+������ 7KHUPRVHW�SRO\PHU�FDSDFLWLYH� �������� ��� �& �������5+� ���������9� ���V� ��������5+�\ÕO�
+RQH\ZHOO� +,+����������� 7KHUPRVHW�SRO\PHU�FDSDFLWLYH� ��������� ��� �& �����5+� ����������9� ���V� ��������5+�\ÕO�
6PDUWHF� 607+6��� 3RO\PHU�GLHOHFWULF�FDSDFLWRU� ��������� ���� �& �����5+� ������9�$&� ���V� ��������5+�\ÕO�

+\JURPHWUL[� +0;����'6� 0(06��3LH]]RUH]LVWLI�� ���������� ����& ���������P9� ���V� ��������5+�\ÕO�
2KPLF�,QVWUXPHQWV� +&����� 7KHUPRVHW�SRO\PHU�FDSDFLWLYH� ��������� ����& ����J�P� ���V� ��������5+�\ÕO�
2KPLF�,QVWUXPHQWV� 836����� 6HUDPLN�UH]LVWLI� ���������� ����& ����J�P� � �����5+�\ÕO�
2KPLF�,QVWUXPHQWV� 836����� 5H]LVWLI� ���������� ����& ����J�P� ���02KP�����.2KP� ��V� ��������5+�\ÕO�
2KPLF�,QVWUXPHQWV� $%6����� ,VÕO�LOHWNHQOLN� ��������J�P� �����& ����J�P� � �����P9� ���V� �

*HIUDQ� +���������� .DSDVLWLI� ��������� �����& �����S)��5+� � ���V� ������5+�\ÕO�
6KLQ\HL� &����0�� 5H]LVWLI� �������� ����& �������5+� ������9�$&� � �

*HQHUDO�(DVWHUQ� (0'����� 3RO\PHU�V\VWHP� ���������� ����& �����5+� ��9SS�
*HQHUDO�(DVWHUQ� *���&$3�� .DSDVLWLI� ��������� ����& �����5+� ��9�$&� ���V� ������5+�\ÕO�
*HQHUDO�(DVWHUQ� $36����� .DSDVLWLI� �������� ����& ���V� ��������5+�\ÕO�
*HQHUDO�(DVWHUQ� 5+��� 5H]LVWLI� ��������� ����& ����V � ���5+�\ÕO�

���

dL]HOJH�����%H\D]Hú\DODUGD�NXOODQÕPD�X\JXQ�WLFDUL�QHP�VHQV|UOHUL�



��
*HQHUDO�(DVWHUQ� (0'����������� 5H]LVWLI� � ������� �����& �����5+��������5+ ���V� �

6HQVLULRQ� 6+7�[�6+7�[� 3RO\PHU�FDSDFLWLYH� � � �����5+��������5+ 'LMLWDO� ��V� ��������5+�\ÕO�
-/&�,QWHUQDWLRQDO� +&����+&���� .DSDVLWLI� ��������� �����& �����5+��������5+ � �����5+�\ÕO�
-/&�,QWHUQDWLRQDO� +&����+&���� .DSDVLWLI� ���������� �����& ����S)��5+� � ���V� ��������5+�\ÕO�
-/&�,QWHUQDWLRQDO� +&�����+&���� .DSDVLWLI� ��������� �����& ����S)��5+� � ��V� ��������5+�\ÕO�

+XPLUHO� +6�����+6����� .DSDVLWLI� ��������� �����& �����S)��5+� � ��V� ��������5+�\ÕO�
+XPLUHO� +76����� .DSDVLWLI� ��������� �����& �����5+� � ���V� ��������5+�\ÕO�
+XPLUHO� +76����� .DSDVLWLI� ��������� �����& �����S)��5+� � ��V� ��������5+�\ÕO�

3DQDPHWULFV� 0LQL&DS��� 3RO\PHU�FDSDFLWLYH� ��������� �����& ���V� ������5+�\ÕO�
3KLOLSV� � .DSDVLWLI� ���������� ����& ����S)��5+� � � �
6KLEDXUD� +6����+6����+6�� ,VÕO�LOHWNHQOLN� ��������J�P� �����& ����J�P��� �������P9� ���V� �
6KLEDXUD� +6���� ,VÕO�LOHWNHQOLN� ��������J�P� �����& �������P9� ���V� �
6KLEDXUD� '+��� ,VÕO�LOHWNHQOLN� ��������J�P� �����& �������P9� ��V� �
(�(� +&���� .DSDVLWLI� ��������� �����& �����S)��5+� ��9SS� ��V� ��������5+�\ÕO�
(�(� +&����+&���� .DSDVLWLI� ��������� �����& �����S)��5+� ��9SS� ��V� ��������5+�\ÕO�

���



��

7DEORGD�YHULOHQ�QHP�VHQV|UOHULQLQ�oR÷XQXQ�HY�DOHWOHULQGH�JHUHN�GX\XODELOHFHN�KDVVDVL\HW�YH�
oDOÕúPD� VÕFDNOÕN� DUDOÕ÷Õ� JHUHNVLQLPOHULQL� NDUúÕODGÕNODUÕ� J|U�OPHNWHGLU��9HULOHQ� VHQV|UOHULQ� HQ�
D]�KDVVDV�RODQÕ����5+�KDVVDVL\HWH� VDKLSWLU��2UWDODPD�KDVVDVL\HW����5+�FLYDUÕQGD� LNHQ�� HQ�
\�NVHN�NHVNLQOL÷H�VDKLS�VHQV|U�Q����5+�KDVVDVL\HWL�EXOXQPDNWDGÕU���
.XOODQÕODQ� VHQV|UOHULQ� GR÷UX� RODUDN� |Oo�P� \DSDELOGLNOHUL� QHP� DUDOÕ÷Õ� oR÷XQOXNOD�
NDUúÕODúDFDNODUÕ�QHP�DUDOÕ÷Õ�LOH�|UW�úPHOLGLU��+HU�LNL�RUWDPGD�GD��IÕUÕQ�YH�EX]GRODEÕQGD��ROPDVÕ�
EHNOHQHQ�YH\D�LVWHQHQ�QHP�PLNWDUÕQÕQ�����5+��������5+�DUDOÕ÷ÕQGD�ROGX÷X��\DQL�VHQV|U�Q�
\�NVHN� QHP� NRQVDQWUDV\RQODUÕQGD� oDOÕúDFD÷Õ� ELOLQPHNWHGLU� YH� EX� DUDOÕNWD� |Oo�P� \DSDQ� oRN�
VD\ÕGD�PRGHO�EXOXQPDNWDGÕU��%X�GXUXP�DOWÕQGD�NHVNLQOLN� �DFFXUDF\��YH� oDOÕúPD�QHP�DUDOÕ÷Õ�
SDUDPHWUHOHUL�YHULOHQ�VHQV|UOHU�LoLQGHQ�VHoLP�\DSPDN�DGÕQD�oRN�D\ÕUÕFÕ�GH÷LOGLU��
$QFDN�IÕUÕQGD�QHP�VHQV|U�Q�Q�����& a�����& JLEL�\�NVHN�VÕFDNOÕNODUGD�\�NVHN�KDVVDVL\HW�YH�
NDUDUOÕOÕN� J|VWHUPHVL� EHNOHQLUNHQ� EX]GRODEÕ� JLEL� ELU� FLKD]GD� EX� GH÷HU� �� �& a� ��� �&¶OHU�
VHYL\HVLQH�G�úPHNWHGLU��%�W�Q�QHP�VHQV|UOHUL�VÕFDNOÕNWDQ�D\QÕ�úHNLOGH�HWNLOHQPHPHNWH��QHP�
DOJÕODPD�DUDOÕNODUÕ�YH�KDVVDVL\HWOHULQLQ� L\L�ROGXNODUÕ�VÕFDNOÕN��VHQV|UGHQ�VHQV|UH�GH÷LúLNOLNOHU�
J|VWHUPHNWHGLU�� %X� QHGHQOH� VHQV|U� HQWHJUH� HGLOGL÷L� FLKD]GD� PDUX]� NDODFD÷Õ� VÕFDNOÕODUGD�
KDVVDV�� NDUDUOÕ� YH� GR÷UXVDO� FHYDS� YHUHFHN� úHNLOGH� VHoLOPHOLGLU�� (N� RODUDN� EDKVHGLOHQ� EX�
VÕFDNOÕN� ED÷ÕPOÕOÕ÷Õ� ELU� KDWD� G�]HOWPH� �NRPSDQ]DV\RQ�� LKWL\DFÕ� GR÷XUPDNWDGÕU�� %X� � KDWD�
G�]HOWPH�LúOHPLQLQ�YHULPOLOL÷L�DoÕVÕQGDQ�WDP�RODUDN�VHQV|U�Q�EXOXQGX÷X�QRNWDGDNL�VÕFDNOÕ÷ÕQ�
ELOLQPHVL� E�\�N� |QHP� WDúÕPDNWDGÕU�� %XQXQ� LoLQ� QHP� VHQV|U�Q�Q� EXOXQGX÷X� QRNWDQÕQ�
VÕFDNOÕ÷ÕQÕ� DOJÕODPD\Õ� VD÷OD\DFDN� WHUPLN� HOHPDQODUOD� �17&� JLEL�� ELUOLNWH� D\QÕ� NÕOÕI� LoLQGH�
�UHWLOPLú�PRGHOOHULQ�WHUFLK�HGLOPHVL�V|]�NRQXVX�RODELOLU���
+HP�IÕUÕQ�KHP�GH�EX]GRODEÕ�LoLQ�V|]�NRQXVX�ROXúDELOHFHN�\R÷XúPD�GXUXPXQD�GD\DQÕNOÕ�RODQ�
YH�VRQUDVÕQGD�NÕVD�V�UHGH�oDOÕúDELOLU�KDOH�JHOHQ�VHQV|UOHULQ�VD\ÕVÕ�oRN�GH÷LOGLU��$\UÕFD�EH\D]�
Hú\D\D� HQWHJUH� HGLOPHVL� |QJ|U�OHQ� ELU� HOHPDQÕQ� |PU�Q�Q� LoLQGH� EXOXQGX÷X� VLVWHPH� ELoLOHQ�
NXOODQÕP� |PU�QH� X\JXQ� ROPDVÕ� EHNOHQLU��%X� DoÕGDQ� EDNÕOGÕ÷ÕQGD� X]XQ� YDGHGH� NDUDUOÕOÕN� YH�
\R÷XúPDGDQ�JHUL�G|QPH�NDELOL\HWOHULQLQ�GH�PHYFXW�QHP�VHQV|UOHUL�LoLQ�VHoLFL�NULWHUOHU�KDOLQH�
JHOGLNOHUL�V|\OHQHELOLU��<LQH�GH�\�NVHN�QHP�RUDQODUÕQÕ��IÕUÕQ�LoLQ�\�NVHN��EX]GRODEÕ�LoLQ�G�ú�N�
VÕFDNOÕNWD� YH� \HWHUOL� GX\DUOÕOÕNWD� |OoHELOPH� IÕUÕQ� YH�YH\D� EX]GRODEÕQGD� NXOODQÕODFDN� VHQV|U��
EHOLUOHPHGH�HQ�NULWLN�|]HOOLN�RODUDN�J|]�NPHNWHGLU��

����� )ÕUÕQ�YH�YH\D�%X]GRODEÕQGD�.XOODQÕOPD\D�8\JXQ�1HP�6HQV|UOHUL�
øQFHOHQHQ�VHQV|UOHUGHQ�IÕUÕQ�YH�YH\D�EX]GRODEÕ�X\JXODPDODUÕQGD�VHQV|U�Q�PDUX]�NDODFD÷Õ�QHP�
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YH� VÕFDNOÕN� DUDOÕ÷ÕQGD� oDOÕúDELOHFHN�� \HWHUOL� KDVVDVL\HWH� YH� GD\DQÕNOÕOÕNWD� ROGX÷XQX� J|VWHULU�
WHNQLN� VSHVLILNDV\RQODUD� VDKLS� VHQV|U� PRGHOOHUL� úXQODUGÕU�� 2KPLF� ,QVWUXPHQWV� $%6������
6HQVLULRQ�6+7�[��[��+XPLUHO�+6�����YH�+RQH\ZHOO�+,+�����
6(16,5,21�6+7�[��[�&026�WHNQRORMLVL\OH�D\QÕ�oLS��]HULQGH��UHWLOPLú�QHP�VHQV|U���VÕFDNOÕN�
VHQV|U��YH����ELW� DQDORJ�GLMLWDO� oHYLULFL�� NDOLEUDV\RQ�KDIÕ]DVÕ�� ��ZLUH�SURWRNRO� DUD� \�]�� JLEL�
GLMLWDO� ELULPOHU� LoHUHQ� HQWHJUH� ELU� QHP�|OoPH� VHQV|U�G�U�� � ���5+� ������5+�YH� ±���& LOH�
����& DUDOÕ÷ÕQGD� |Oo�P� \DSPD� NDELOL\HWLQH� VDKLS� EX� VHULQLQ� ����� �5+� LOH� ����� �5+�
DUDVÕQGD�GH÷LúLN�KDVVDVL\HWOHUH�VDKLS���PRGHOL�EXOXQPDNWDGÕU�� �.RPSDQ]DV\RQ�LoLQ�W�POHúLN�
VÕFDNOÕN� VHQV|U�QH� VDKLS� ROPDVÕ� YH� |]HOOLNOH� VD\ÕVDO� oÕNÕúÕ� �ùHNLO� ������ EX� VHQV|U��
UDNLSOHULQGHQ�D\ÕUDQ�|]HOOLNOHULGLU���

ùHNLO������6HQVLULRQ�6+7�[��[�VHULVLQLQ�WLSLN�X\JXODPD�GHYUHVL��
2+0,&� $%6����� WHUPDO� LOHWNHQOLN� GH÷LúLPL� \ROX\OD� DOJÕODPD� \DSDQ� ELU� PXWODN� QHP�
VHQV|U�G�U�� ����& oDOÕúPD� DUDOÕ÷ÕQÕQ� �VW� VÕQÕUÕ� RODUDN� YHULOPHNWHGLU�� 1HPL� �a���� J�P�

DUDOÕ÷ÕQGD� |OoHELOPHNWHGLU�� $\UÕFD� NLP\DVDO� JD]ODUD� YH� \R÷XúPD\D� NDUúÕ� GD\DQÕNOÕGÕU� YH�
NRUX\XFX� ELU� NÕOÕI� �KRXVLQJ�� LoLQGHGLU�� '&� ��9¶OD� EHVOHQPHNWH� YH� oÕNÕúÕ� �a��P9� DUDVÕQGD�
GH÷LúPHNWHGLU�� )ÕUÕQ� X\JXODPDODUÕ� LoLQ� JD\HW� X\JXQ� J|]�NPHNOH� EHUDEHU� ÕVÕO� LOHWNHQOLN�
VHQV|UOHUL�G�ú�N�VÕFDNOÕNODUGDNL�NDUDUOÕOÕN�SUREOHPOHUL�QHGHQL\OH�EX]GRODEÕ�X\JXODPDODUÕ� LoLQ�
WHUFLK�HGLOPHPHOLGLU��
+80,5(/� +6����� QHP� VHQV|U�� HY�RILV� RWRPDV\RQX�� RWRPRELO� X\JXODPDODUÕ�� HQG�VWUL\HO�
SURVHV�NRQWURO� VLVWHPOHUL�YH�HY� DOHWOHUL� JLEL�X\JXODPDODU� LoLQ�JHOLúWLULOPLú�ELU�NDSDVLWLI� �QHP�
VHQV|U�G�U��.DOLEUDV\RQ�LKWL\DFÕ�ROPDPDVÕ��\R÷XúPDGDQ�VRQUD�NÕVD�V�UHGH�JHUL�G|QPHVL��NÕVD�
FHYDS�V�UHVL��HOHNWURQLN�GRQDQÕPÕ�YH��U�QH�HQWHJUDV\RQXQXQ�NROD\�ROPDVÕ�JLEL�|]HOOLNOHUL�LOH�
|Q SODQD� oÕNPDNWDGÕU�� dDOÕúPD� QHP� DUDOÕ÷Õ� �� �5+� a� ��� �5+�� oDOÕúPD� VÕFDNOÕN� DUDOÕ÷Õ� ±
���&a����& YH� WLSLN� FHYDS� V�UHVL� �� VDQL\HGLU�� (N� RODUDN� HY� DOHWOHUL� X\JXODPDODUÕQGD�
NDUúÕODúÕODQ�ELU�oRN�NLP\DVDO�JD]D�GD\DQÕNOÕ�ROGX÷X�ELOJLVL�YHULOPHNWHGLU���
+21(<:(//� +,+����� PRGHO� QXPDUDOÕ� QHP� VHQV|U�� G�ú�N� VÕFDNOÕNODUGDNL� EDúDUÕOÕ�



��
SHUIRUPDQVÕ� LOH�GLNNDWL�oHNPHNWHGLU��7LSLN�NXOODQÕP�DODQODUÕ�VR÷XWPD�VLVWHPOHUL��NXUXWXFXODU�
YH� PHWHRURORML� X\JXODPDODUÕGÕU�� 6ÕFDNOÕN� NRPSDQ]DV\RQX� LoLQ� VÕFDNOÕN� VHQV|U�� LOH� EHUDEHU�
NÕOÕIODQDQ� WLSOHUL� EXOXQPDNWDGÕU�� ��� �5+� KDVVDVL\HWL�� ���&a����& DUDOÕ÷ÕQGDNL� QHUHGH\VH�
WDPDPHQ� GR÷UXVDO� GDYUDQÕúÕ�� ���� �5+�\ÕO� JLEL� G�ú�N� V�U�NOHQPH� GH÷HUL� YH� NDSDVLWLI� ELU�
VHQV|U� ROPDVÕQD� UD÷PHQ� JHULOLP� oÕNÕúOÕ� ROPDVÕ� YH� �U�QH� HQWHJUDV\RQXQ� NROD\� ROPDVÕ�
+,+����¶QLQ�SR]LWLI�|]HOOLNOHULGLU��

����� 1HP�6HQV|U��.RUX\XFX�.ÕOÕIODUÕ��
1HP� VHQV|UOHULQGHQ� LVWHQLOHQ� DOJÕODPD� NDOLWHVLQL� VD÷ODPD� NRQXVXQGD� VHQV|U�Q� |]HOOLNOHUL�
NDGDU��LOJLOL�RUWDP�LoHULVLQGH�\HUOHúWLULOGL÷L�NRQXP�YH�NÕOÕI�\DSÕVÕ�GD�|QHPOLGLU��1HP�VHQV|UOHUL�
oR÷X�]DPDQ�VHQV|U��GXPDQ��LV��PHNDQLN�GDUEHOHU�YH�\R÷XúPDGDQ��NRUXPDN��]HUH�øQJLOL]FH¶GH�
³KRXVLQJ´� RODUDN� LVLPOHQGLULOHQ� ELU� NÕOÕI� YH\D� SDNHW� LoHULVLQGH� NXOODQÕOÕUODU�� %X� NRUXPD�
NDEÕQÕQ�JHRPHWULVL�QHP�VHQV|U���]HULQH�JHOHQ�KDYD�DNÕú�KÕ]ÕQÕ�YH�PLNWDUÕQÕ�GD�D\QÕ�]DPDQGD�
EHOLUOHPHNWHGLU��6HQV|U��NLUOHQPH\H�YH�PHNDQLN�HWNLOHUH�NDUúÕ�NRUXUNHQ�D\QÕ�]DPDQGD�VHQV|UH�
|Oo�P�\DSÕODQ�RUWDPÕQ�QHP�GXUXPXQX� WHPVLO�HGHFHN�úHNLOGH�YH�GR÷UX�KÕ]GD�KDYD�JHOPHVLQL�
JDUDQWL� DOWÕQD� DOPD\Õ� DPDoOD\DQ� oHúLWOL� NÕOÕI� \DSÕODUÕ� YDUGÕU�� %XQODUGDQ� +80,5(/� ILUPDVÕ�
WDUDIÕQGDQ��UHWLOHQ�YH�%5$1'7�PDUND��U�QOHUGH�GH�NXOODQÕOGÕ÷Õ�ELOLQHQ�N�o�N�ELU�IDQ�LoHUHQ��
NÕOÕI� \DSÕVÕ� úHNLO� ����¶� GHQ� J|U�OHELOLU�� ùHNLO� ����¶GH�PRQWH� HGLOPH� úHNOL� YH�dL]HOJH� ���¶GH�
IDQÕQ�HOHNWULNVHO�|]HOOLNOHUL�YHULOPLúWLU��

�

.RQQHNW|U�

*|YGH

6HQV|U

)DQÕQ�EXOXQGX÷X�\HU�

�

ùHNLO������+XPLUHO��+7%����8&�NÕOÕI�\DSÕVÕ��
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6HQV|U�PRG�O��

�

ùHNLO������6HQV|U�PRG�O�Q�Q�KDYD�DNÕú�NDQDOÕQD�ED÷ODQWÕVÕ��

dL]HOJH�����+XPLUHO�+7%����8&�VHQV|U�NÕOÕIÕ�IDQÕQÕQ�|]HOOLNOHUL�
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���� *D]��.RNX��6HQV|UOHUL�
øQVDQODU�oHYUHOHULQGH�RODQ�NLP\DVDO�GH÷LúLPOHUL�DOJÕODPDN�LoLQ�NRNX�DOPD�GX\XVXQX�NXOODQÕUODU��
0XWIDNWD� \L\HFHN� NDOLWHVLQLQ� EHOLUOHQPHVL�� SLúLUPH� SURVHVLQLQ� L]OHQPHVL� YH� VRQODQGÕUPD�
NDUDUÕQÕQ�YHULOPHVL��PXWIDN� LoHULVLQGHNL�KDYD�NDOLWHVLQLQ�DOJÕODQPDVÕ�YH\D�\DQÕFÕ�JD]�DOJÕODPD�
JLEL� GXUXPODU� LoLQ� NRNODPD� GX\XVX� NXOODQÕODUDN� NDUDU� YHULOPHNWHGLU��*D]� DOJÕODPD� YH� VHQV|U�
WHNQRORMLOHULQGHNL� JHOLúPH� LOH� ELUOLNWH� HY� LoLQGH� PXWIDNWD� \XNDUÕGD� YHULOHQ� X\JXODPDODUGD�
VHQV|UOHULQ� NXOODQÕPÕ� \|Q�QGH� \R÷XQ� DUDúWÕUPDODU� \DSÕOPDNWD�� EX� KHGHI� X\JXODPDODU� LoLQ�
VHQV|UOHU�JHOLúWLULOPHNWHGLU��
*D] VHQV|UOHULQLQ� EX]GRODEÕ� YH� IÕUÕQGD� NXOODQÕPÕ� LOH� LOJLOL� SDWHQW� DUDúWÕUPDVÕ� \DSÕOPÕú� YH� EX�
DUDúWÕUPD�%|O�P� �¶GH� HOH� DOÕQPÕúWÕU�� QXPDUDOÕ� DUDúWÕUPD� UDSRUXQGD� YHULOPLúWLU�� %H\D]� Hú\DGD�
JD]� VHQV|U�� X\JXODPDVÕ� RODQ� D]� VD\ÕGD� �U�Q� SL\DVDGD� PHYFXWWXU�� $QFDN� EX� DODQGD� %RVFK�
6LHPHQV�� 0LHOH�� (OHFWUROX[� JLEL� E�\�N� EH\D]� Hú\D� �UHWLFLOHUL� LOJLOL� DUDúWÕUPD� NXUXPODUÕ� YH�
HQVWLW�OHU� LOH� JD]� VHQV|U�� JHOLúWLUPH� YH� �UHWLPL� \ROXQGD� oDOÕúPDODU� LoHULVLQGH� ROGX÷X�
ELOLQPHNWHGLU��
%X� E|O�PGH� PHYFXW� JD]� DOJÕODPD� WHNQLNOHULQLQ� YH� JD]� VHQV|U�� WHNQRORMLOHULQLQ� LQFHOHQPHVL��
WLFDUL�JD]�VHQV|UOHUL�YH��UHWLFLOHUL�KDNNÕQGD�OLWHUDW�U�ELOJLVLQLQ�WRSDUODQPDVÕ�DPDoODQPÕúWÕU��

����� 7HPHO�.DYUDPODU�
6RQ \ÕOODUGD� �UHWLP� YH� PDO]HPH� WHNQRORMLOHULQGHNL� \HQLOLNOHULQ� VXQGX÷X� RODQDNODUOD� \�NVHN�
KDVVDVL\HWWH��NDUDUOÕ��VHoLFL�YH�HOHNWURQLN�DoÕVÕQGDQ�NXOODQÕúOÕ�VHQV|UOHU��UHWLOPLú�YH�SD]DUGD�\HU�
EXOPXúWXU�� *D]� VHQV|UOHUL� EX� WHNQRORML� JHOLúLPL� V�UHFLQGH� HQ� ID]OD� DúDPD� ND\GHGHQ�
VHQV|UOHUGHQ�ELULGLU��*�Q�P�]GH�\DQÕFÕ�YH\D�]HKLUOL�JD]�DOJÕODPD��HY�ELQD�RILV� LoL�KDYD�NDOLWH�
NRQWURO��� \DQPD� DOJÕODPD�NRQWURO� X\JXODPDODUÕ�� SLúLUPH� X\JXODPDODUÕ� YH\D� \DSD\� EXUXQ�
EHQ]HUL� KDVVDV� NRNX� DOJÕODPD� X\JXODPDODUÕQÕQ� JHUHNVLQLPOHULQL� NDUúÕOD\DQ� IDUNOÕ� oDOÕúPD�
NRúXOODUÕQD� X\JXQ� YH� IDUNOÕ� WLSWH� JD]ODUD�NRNXODUD� GX\DUOÕ� � � HOHNWURQLN� GHYUH� HOHPDQÕ� RODUDN�
NXOODQÕúOÕ�JD]�VHQV|UOHUL��UHWLOHELOPHNWHGLU�>�@��
*D] VHQV|UOHUL� oR÷XQOXNOD� WHN�ELU� JD]D�GX\DUOÕ�ROPD\ÕS�� IDUNOÕ� JD]ODUD�YH\D�ELU� JD]�JXUXEXQD��
GX\DUOÕGÕUODU��gUQH÷LQ�KLGURMHQ�VHQV|U��RODUDN�VXQXODQ�ELU�VHQV|U�KLGURMHQH�J|UH�GDKD�D]�ROVD�GD�
1+� � &[+[ JD]ODUÕQD�GD�GX\DUOÕ�RODELOPHNWHGLU��%X�LVWHN�GÕúÕ�KDVVDVL\HW�oDSUD]�VHoLFLOLN��FURVV�
VHQVLWLYLW\��RODUDN� LVLPOHQGLULOPHNWH�� VHQV|U�Q�DOJÕODPD� WLSL�� �UHWLOGL÷L�PDO]HPH�YH�SDNHWOHPH�
ILOWUHVL�JLEL�oHúLWOL�SDUDPHWUHOHUH�ED÷OÕ�RODUDN�GH÷LúPHNWHGLU��ùHNLO�������%XQXQOD�EHUDEHU�KHGHIL�
ELU�JD]�JUXEX��+LGURNDUERQODU��RUJDQLN�o|]�F�OHU��\DQÕFÕ�JD]ODU�JLEL�����YH\D�ELUNDo�IDUNOÕ�JD]Õ�



��
DOJÕODPDN� RODQ� VHQV|UOHU� GH� EXOXQPDNWDGÕU� �ùHNLO� ������� %DKVHGLOHQ� VHQV|UOHULQ� ³JD]�NRNX�
VHQV|U�´� RODUDN LVLPOHQGLUPHOHUL� EXUDGDQ� ND\QDNODQPDNWDGÕU�� d�QN�� NRNX� RODUDN�
LVLPOHQGLULOHQ� úH\� LNL� YH\D� GDKD� ID]OD� JD]ÕQ� EHOLUOL� RUDQODUGD� NDUÕúÕPODUÕGÕU�� %X� NDUÕúÕPODU�
VHQV|U� WDUDIÕQGDQ� D\UÕW� HGLOHELOHFHN� IL]LNVHO� YH�YH\D� NLP\DVDO� NDUDNWHULVWLN� |]HOOLNOHU�
WDúÕ\DELOPHNWHGLUOHU��
�

ùHNLO������6WDQGDUW�ELU�KLGURMHQ�VHQV|U���KLGURMHQ�YH��KLGURMHQ�GÕúÕQGDNL��ED]Õ�JD]ODUD�oDSUD]�VHoLFLOL÷L�



��

ùHNLO������2UJDQLN�o|]�F��EXKDUÕQD�GX\DUOÕ�ELU�JD]�VHQV|U�Q�Q��EX�JUXED�GDKLO�IDUNOÕ�JD]ODUD�DLW�NDUDNWHULVWLNOHUL��
%XQODUÕQ�GÕúÕQGD�JD]�VHQV|UOHUL� LOH�ELUOLNWH�DQÕODQ�JD]�VHQV|U��GL]LVL�YH\D�\DSD\�EXUXQ�RODUDN�
LVLPOHQGLULOHQ� oRN� VD\ÕGD� YH�YH\D� IDUNOÕ� JD]ODUD� GX\DUOÕ� VHQV|UOHULQ� ELU� DUDGD� �UHWLOGL÷L� YH\D�
NXOODQÕOGÕ÷Õ�G�]HQHNOHU�EXOXQPDNWDGÕU�� �ùHNLO��������)DUNOÕ�JD]�NDUÕúÕPODUÕQÕQ�EX�VHQV|U�GL]LVL�
�]HULQGHNL� VHQV|UOHUL� IDUNOÕ� RUDQODUGD� X\DUPDODUÕQD� ED÷OÕ� RODUDN� |U�QW�� WDQÕPD� \|QWHPOHUL\OH�
NRNX� DOJÕODPD� \DSÕOPDNWDGÕU� �ùHNLO� ������ ùHNLO� ������� %X� GD� VDGHFH� JD]� YH\D� VDGHFH� NRNX�
DOJÕODPD�\HULQH�JD]�NRNX�DOJÕODPD�WHULPLQLQ�NXOODQÕOPDVÕQÕQ�ELU�GL÷HU�VHEHELGLU��
�

0LNUR�VHQV|U�GL]LVL

6HQV|U�\�]H\L

ùHNLO������0LFURDUUD\�QRVHFKLS�YH HOHNWURQLN�EXUXQ�NDUWÕ��



��

ùHNLO������)DUNOÕ�JD]ODU�LoLQ�VHQV|U�GL]LVLQGHQ�HOGH�HGLOHQ�|U�QW���

ùHNLO������)DUNOÕ�RUDQODUGD�NÕ]DUWÕOPÕú�HW�SDUoDODUÕQD�DLW�VHQV|U�GL]LVL�FHYDSODUÕ��
(QG�VWUL\HO� RUWDPODU�� RWRPRELOOHU�� HY� DOHWOHUL�� JD]� J�YHQOLN� HQVWU�PDQODUÕ�� KDYDODQGÕUPD�
�QLWHOHUL�� EL\RPHGLNDO� FLKD]ODU� JLEL� oRN� oHúLWOL� RUWDPODUGD� oHúLWOL� DPDoODUOD� NXOODQÕODQ� JD]�
VHQV|UOHULQLQ� IDUNOÕ� KHGHI� JD]ODUÕ� DOJÕODPDODUÕ�� IDUNOÕ� KHGHI� NRQVDQWUDV\RQODUGD� YH� IDUNOÕ�
VÕFDNOÕN�� QHP� RUDQÕ� JLEL� RUWDP� NRúXOODUÕQD� GD\DQÕNOÕ� ROPDODUÕ� EHNOHQPHNWHGLU�� %XQD� SDUDOHO�
RODUDN� JD]� VHQV|UOHULQGH� NXOODQÕODQ� HWNLOHúLP� PHNDQL]PDODUÕ�� �UHWLP� WHNQRORMLOHUL� YH�
PDO]HPHOHUL� oHúLWOLOLN� J|VWHUPHNWHGLU�� dL]HOJH� ���¶GHQ� JD]� VHQV|U�� WLSOHUL� YH� ELU� VRQUDNL�
E|O�PGH�GH��D\UÕQWÕODUÕ�J|U�OHELOLU��



��
dL]HOJH�����*D]�VHQV|UOHULQLQ�oDOÕúPD�SUHQVLSOHUL��

$OJÕODPD�øONHVL� dDOÕúPD�0HNDQL]PDVÕ�

(OHNWURNLP\DVDO� 6HQV|U�LoLQGHNL�HOHNWUROLWH�\D\ÕODQ�JD]�NRQVDQWUDV\RQXQD�ED÷OÕ�RODUDN��VHQV|U�LOHWNHQOL÷LQLQ�GH÷LúPHVL�

6SHNWURVNRSLN� +DYDQÕQ�LoHUGL÷L�JD]D�ED÷OÕ�RODUDN�GH÷LúHQ�HOHNWURPDQ\HWLN�VR÷XUPD�NDUDNWHULQLQ�DOJÕODQPDVÕ��

<DUÕ�øOHWNHQ� )(7��026��7KLQ�)LOP��0026�JLEL�\DUÕLOHWNHQ�WHNQRORMLOHUL�LOH��UHWLOPLú�JD]D�GX\DUOÕ�UH]LVW|UOHU�YH WUDQVLVW|UOHU�

3LH]RHOHNWULN� *D]OD�HWNLOHúHQ�SLH]RHOHNWULN�PDO]HPHQLQ�JD]�NRQVDQWUDV\RQXQD�ED÷OÕ�UH]RQDQV�IUHNDQVÕ�GH÷LúLPLQLQ�|Oo�OPHVL�

2SWLN�
)RWRQLN�EDQG�JHoLUHQ�|]HOOL÷LQH�VDKLS�EHOLUOL�ELU�NÕ]ÕO|WHVL�EDQGÕQÕ�JHoLUHQ�PDO]HPH�YH�DOWÕQGD�EXOXQDQ�0(06�WDEDQOÕ�0LFUR�EULGJH NÕ]ÕO|WHVL�ND\QDN�LOH�KDYDQÕQ�NÕ]ÕO|WHVL�JHoLUJHQOL÷LQLQ�|Oo�OPHVL�

,VÕO�øOHWNHQOLN�
+DYDQÕQ�LoHUGL÷L�JD]�W�U��YH�NRQVDQWUDV\RQXQD�ED÷OÕ�RODQ�ÕVÕO�LOHWNHQOL÷LQLQ�L]ROH�HGLOPLú�YH�RUWDPOD�WHPDV�HGHQ�ÕVÕO�GLUHQoOHUGHQ�\D\ÕODQ�ÕVÕ�IDUNÕ�\ROX\OD�|Oo�OPHVL��

.DWDOLWLN� ,VÕWÕOGÕ÷ÕQGD�KHGHI�JD]OD�UHDNVL\RQ�YHUHQ�ELU�PHWDOGHQ��UHDNVL\RQ�VRQXFX�RUWD\D�oÕNDQ�ÕVÕQÕQ�DOJÕODQPDVÕ�

������ *D] 6HQV|U��dHúLWOHUL�YH�<DSÕODUÕ�
*�Q�P�]GH�PHYFXW�JD]�VHQV|U�� WHNQRORMLOHUL�NXOODQÕODUDN��JHQHO�RODUDN� IDUNOÕ�JD]�JUXSODUÕQÕQ�
KDQJL�WLS�VHQV|UOHUOH�DOJÕODQGÕ÷Õ�ùHNLO�����¶�GH�YHULOPLúWLU�>�@��



��

ùHNLO������6HQV|UOHULQ�JD]�JUXSODUÕ�YH�X\JXODPDODUD�ED÷OÕ�RODUDN�NXOODQÕPÕ��

����� 6SHNWURVNRSLN�*D]�6HQV|UOHUL�
+DYDQÕQ� oHúLWOL� JD]ODUÕ� oHúLWOL� RUDQODUGD� EXOXQGXUPDVÕ\OD� NÕ]ÕO� |WHVL�� J|U�Q�U� YH� PRU|WHVL�
JHoLUJHQOL÷L� GH÷LúPHNWHGLU�� 6WDQGDUW� RODUDN� DOJÕODQPDN� LVWHQHQ�� VÕNOÕNOD� NDUúÕODúÕODQ� JD]ODUÕQ�
oR÷X� IDUNOÕ� GDOJD�ER\XQGDNL�NÕ]ÕO� |WHVL� ÕúÕ÷Õ� VR÷XUXODU� �ùHNLO� �������%X�NDUDNWHULVWLN� VR÷XUPD�
LOJLOHQLOHQ� RUWDPÕQ� KDYDVÕ� LoHULVLQGHQ� JHoLULOHQ� NÕ]ÕO� |WHVL� ÕúÕ÷ÕQ� ]D\ÕIOD\DQ� ELOHúHQOHULQLQ� YH�
]D\ÕIODPD� PLNWDUÕQÕQ� |Oo�OPHVL\OH� RUWDPÕQ� JD]� LoHUL÷LQLQ� NROD\FD� EHOLUOHQPHVLQH� RODQDN�
YHUPHNWHGLU��$\UÕFD�VDGHFH�X\JXQ�EDQWWD�NÕ]ÕO�|WHVL�UDG\DV\RQ�\D\ÕQODQDUDN�YH\D�ILOWUHOHPH�LOH�
KHGHI�JD]�|]HOOHúWLULOHELOPHNWHGLU��6HNLO��������



��

ùHNLO������)DUNOÕ�JD]ODUÕQ�NÕ]ÕO|WHVL�ÕúÕQÕPÕ�VR÷XUPD�NDUDNWHULVWLNOHUL��
�

*D]�LoHUHQ�KDYD7HPL]�KDYD

ùHNLO�������+HGHIL�&2� YH�&2�JD]ODUÕ�RODQ�ELU�VHQV|U�Q�JD]OD�HWNLOHúLPL��
.Õ]ÕO�|WHVL�VHQV|UOHULQ�WHPHO�HOHPDQODUÕ�NÕ]ÕO�|WHVL�UDG\DV\RQ�ND\QD÷Õ�YH�NÕ]ÕO�|WHVL�DOÕFÕODUGÕU��
%XQODU�LOJLOHQLOHQ�RUWDPGD�D\UÕN�RODUDN�YH\D�W�POHúLN�ELU�VHQV|U�\DSÕVÕ�LoHULVLQGH�NDUúÕOÕNOÕ�YH\D�
\DQ� \DQD� \HUOHúWLULOHELOLUOHU� �6HNLO� ������� .DUúÕOÕNOÕ� \HUOHúWLUPH� GXUXPXQGD� \DQVÕWÕFÕ� ELU�
HOHPDQÕQ� GDKD� VHQV|UH� GDKLO� HGLOPHVL� JHUHNPHNWHGLU�� $OJÕODPD� \HWHQHNOHULQL� JHOLúWLUPHN��
NRPSDQVD]\RQ� \DSPDN� LoLQ� UHIHUDQV� ND\QD÷Õ� YH� DOÕFÕVÕ� HNOHQHQ� VHQV|UOHU� GH� EXOXQPDNWDGÕU��
�6HNLO�������

ùHNLO������.D\QDN�YH�DOÕFÕVÕ�NDUúÕOÕNOÕ�\HUOHúWLULOPLú�,5�JD]�VHQV|U���



��

ùHNLO������5HIHUDQV�HOHPDQODUÕ�LOH�NRPSDQ]DV\RQD�LPNDQ�YHUHQ�ND\QDN�YH�DOFÕ�LOH�YHULFLQLQ�DOJÕODPD�RUWDPÕQÕQ�D\QÕ�WDUDIÕQGD�ROGX÷X�NÕ]ÕO|WHVL�JD]�VHQV|U��\DSÕVÕ��
6SHNWURVNRSLN� VHQV|UOHU� VSHVLILN� ELU� JD]Õ� VHoHELOPHOHUL�� NDOLEUDV\RQ� LKWL\DoODUÕQÕQ� GL÷HU�
VHQV|UOHUH� RUDQOD� D]� ROPDVÕ�� JD]� DOJÕODPD� \DSÕODQ� RUWDP� LoHULVLQGH� KLoELU� HOHNWULN� NRQWD÷Õ�
EXOXQGXUPDPDODUÕ� YH� JD]� NRQVDQWUDV\RQX�GH÷LúLPOHULQLQ� JHUoHN� ]DPDQOÕ� RODUDN� WDNLS� HWPH\H�
L]LQ� YHUPHOHUL� JLEL� |]HOOLNOHUL� LOH� WHUFLK� HGLOHELOLUOHU�� $QFDN� NÕ]ÕO|WHVL� VHQV|UOHU� GLSRO�
PRPHQWOHUL� ROPD\DQ� 2�� 1� JLEL� VLPHWULN� PROHN�O� \DSÕVÕQD� VDKLS� JD]ODUÕ�
DOJÕOD\DPDPDNWDGÕUODU��%XQXQ�GÕúÕQGD�SDKDOÕ�ROPDODUÕ��VX�EXKDUÕQGDQ�HWNLOHQPHOHUL��WR]�YH�\D÷�
JLEL� NLUOHWLFLOHULQ� RSWLN� HOHPDQODUÕQ� oDOÕúPDVÕQÕ� HWNLOH\HELOPHOHUL� EX� WLS� VHQV|UOHULQ� ]D\ÕI�
\|QOHULGLU��

����� .DWDOLWLN�*D]�6HQV|UOHUL�
.DWDOLWLN� JD]� VHQV|UOHUL� \DQÕFÕ� JD]ODUÕ� DOJÕODPDN� �]HUH� NXOODQÕOÕUODU�� <�NVHN� VÕFDNOÕNODUGD�
DOJÕODQPDN� LVWHQHQ� JD]OD� NDWDOLWLN� UHDNVL\RQ� YHUHFHN� ELU�PDO]HPH\OH� NDSODQPÕú�� EXQXQ� LoLQH�
\HUOHúWLULOPLú� VÕFDNOÕNOD� GLUHQFL� GH÷LúHQ� ERELQGHQ� ROXúDQ� YH� SHOOLVWRU� DGÕ� YHULOHQ� � HOHPDQODU�
NDWDOLWLN� VHQV|UOHULQ� WHPHO� ELOHúHQLGLU� �6HNLO� ������� 'D\DQÕNOÕ� NDEXN� PDO]HPHQLQ� LoHULVLQH�
\HUOHúWLULOPLú� EXOXQDQ� ERELQ� LNL� DPDFD� KL]PHW� HWPHNWHGLU�� $OJÕODPDQÕQ� EDúÕQGD� NDEXN�
PDO]HPHQLQ� KHGHI� JD]OD� NDWDOLWLN� UHDNVL\RQD� JLUHFH÷L� VÕFDNOÕ÷D� ����a����&�� XODúWÕUÕOPDVÕ�
DúDPDVÕQGD�ÕVÕWÕFÕ�J|UHYL�J|U�UNHQ��JD]ÕQ�RNVLGDV\RQX�LOH�DoÕ÷D�oÕNDQ�ÕVÕ�YH�EXQD�ED÷OÕ�VÕFDNOÕN�
GH÷LúLPLQH�GLUHQo�GH÷LúLPL�LOH�WHSNL�YHUHUHN�DOJÕOD\ÕFÕ�HOHPDQ�J|UHYLQL�GH�\HULQH��JHWLUPHNWHGLU���



��

ùHNLO������3HOOLVWRU�\DSÕVÕ��
.DWDOLWLN� JD]� VHQV|UOHUL� oR÷XQOXNOD� LNL� SHOOLVWRU� YH� GLUHQoOHUGHQ� NXUXOX�:KHDWVWRQH� N|SU�V��
ELoLPLQGH� ROPDNWDGÕU�� %X� SHOOLVWRUOHU� D\QÕ� SDNHW� LoHUVLQGH� �UHWLOGL÷L� JLEL� D\UÕ� D\UÕ� GD�
NXOODQÕODELOPHNWHGLUOHU� �ùHNLO� ������� øNL� SHOOLVWRUOX� VHQV|UOHUGH� NXOODQÕODQ� SHOOLVWRUOHUGHQ� ELUL�
NDWDOLVW��FDWDO\VW�NDWDOLWLN�PDO]HPH��LoHUPH]��.DWDOLWLN�PDO]HPH�LOH�WHPDV�KDOLQGH�RODQ�SHOOLVWRU�
DNWLYH� RODUDN� ÕVÕ\D�PDUX]� NDOPD\D� EDúODGÕ÷ÕQGD�� GL÷HU� SHOOLVWRU� UHIHUDQV� LoLQ� NXOODQÕOÕU� �ùHNLO�
�������'&�RODUDN�EHVOHQHQ�N|SU�Q�Q�DNÕPÕ��DNWLI�SHOOLVWRUXQ�GLUHQFL� LOH� \DQL�RUWDPGD�EXOXQDQ�
JD]� NRQVDQWUDV\RQXQD� ED÷OÕ� RODUDN� PH\GDQD� JHOHQ� RNVLGDV\RQ� \R÷XQOX÷X� LOH� RUDQWÕOÕ� RODUDN�
GH÷LúPHNWHGLU���

ùHNLO������7HN�SHOOLVWRUOX�ELU�NDWDOLWLN�JD]�VHQV|U�Q�Q�\DSÕVÕ�YH�GÕú�J|U�Q�ú���
�



��

ùHNLO������7LSLN�NDWDOLWLN�JD]�VHQV|U��\DSÕVÕ��
.DWDOLWLN� JD]� VHQV|UOHULQLQ� DYDQWDMODUÕ� N�o�N� ER\XWODUÕ�� \�NVHN� VÕFDNOÕNODUGD� oDOÕúDELOPHOHUL��
PHNDQLN�HWNLOHUH�GD\DQÕNOÕ�ROPDODUÕ�� VDGHFH�KHGHI�RODQ�\DQÕFÕ�JD]ODUD�GX\DUOÕ�ROPDODUÕ��SDKDOÕ�
ROPDPDODUÕ� YH� J|UHFH� X]XQ� |P�UOHUL� ��a�� \ÕO�� RODUDN� VÕUDODQDELOLU�� $\UÕFD� \DQÕFÕ� JD]ODU� LoLQ�
|QHPOL� ELU� GH÷HU� RODQ� �/(/� �/RZHU� ([SORVLYH� /LPLW�3DWODPD� $OW� 6ÕQÕUÕ�� FLYDUÕQGD� VD÷OÕNOÕ�
RODUDN� oDOÕúDELOPHNWHGLUOHU�� � $QFDN� NDWDOLWLN� VHQV|UOHU� ED]Õ� JD]ODUD� PDUX]� NDOGÕNODUÕQGD�
]HKLUOHQHELOPHNWHGLUOHU��=HKLUOHQPH�VHQV|U�OLWHUDW�U�QGH�VHQV|U�YH�V|]�NRQXVX�X\DUDQÕQ�JD]ÕQ��
JHUL�G|Q�OHPH]�ELoLPGH�HWNLOHúLPH�JLUPHVLGLU��=HKLUOHQPH�NDWDOLWLN�VHQV|UOHU�LoLQ�+�6��KDORMHQH�
KLGURNDUERQODU�� PHWDOOR�RUJDQLNOHU� JLEL� JD]ODUÕQ� NDWDOLVW� PDO]HPH� WDUDIÕQGDQ� VR÷XUXOPDVÕ� YH�
SHOOLVWRUXQ� \DQÕFÕ� JD]ODUD� KDVVDVL\HWLQLQ� D]DOPDVÕ� YH\D� WDPDPHQ� \RN� ROPDVÕ� ELoLPLQGH�
JHUoHNOHúLU��
.DWDOLWLN�JD]�VHQV|UOHUL�oR÷XQOXNOD�NDSDOÕ�RUWDPODUGD�\DQÕFÕ�SDUOD\ÕFÕ�JD]ODUÕQ�DOJÕODQPDVÕQGD��
ND]DQODU�� W�SOHU� JLEL� RUWDPODUGD� oHúLWOL� JD]� NDoDNODUÕQÕ� DOJÕODPD� X\JXODPDODUÕQGD��
NXOODQÕOPDNWDGÕU�� g]HOOLNOH� NRQVDQWUDV\RQ� YHULVLQGHQ� oRN� KHU� KDQJL� ELU� NDoDN� GXUXPXQXQ�
DOJÕODQPDVÕQGD�YHULPOL�ROPDNWDGÕUODU��

����� (OHNWURNLP\DVDO�*D]�6HQV|UOHUL�
(OHNWUR� NLP\DVDO� JD]� VHQV|UOHUL� N�o�N� \DNÕW� K�FUHOHULGLU�� 6HQV|U� NDELQL� LoHULVLQGH� LNL� DNWLI�
HOHNWURW� YH� HOHNWUROLW� EXOXQPDNWDGÕU�� (OHNWUROLW� oR÷XQOXNOD� MHO� ROPDNOD� EHUDEHU� VÕYÕ� YH� NDWÕ�
HOHNWUROLWOL�PRGHOOHUGH�EXOXQPDNWDGÕU��(OHNWURWODUGDQ�ELUL�oDOÕúPD�HOHNWURWX��DQRW��YH\D�UHIHUDQV�
HOHNWURWX�� GL÷HUL� GH� VD\ÕFÕ� HOHNWURW� �FRXQWHU HOHFWURGH� �NDWRW�� RODUDN� LVLPOHQGLULOLU�� 6HQV|U�
NÕOÕIÕQÕQ��VW�WDUDIÕQGD�LOJLOHQLOHQ�JD]ÕQ�VHQV|U�Q�LoLQH�JLUPHVLQH�YH�HOHNWUROLWH�\D\ÕOPDVÕQD�L]LQ�
YHUHQ ELU� KLGURIRELN� �K\GURSKRELF�VX JHoLUPH]�� PHPEUDQ� EXOXQXU�� %D]Õ� JHOLúPLú� HOHNWUR�
NLP\DVDO� VHQV|U�PRGHOOHULQGH� HOHNWUROLW� LoHUVLQGHNL� SRWDQVL\HO� GD÷ÕOÕPÕQÕ� G�]J�Q� NÕOPDN� LoLQ�
PHPEUDQ�\DNÕQODUÕQD��o�QF��ELU�HOHNWURW�GDKD�YH�VÕFDNOÕN�NRPSDQ]DV\RQX�LoLQ�HOHNWUROLW�LoLQH�



��
ELU�VÕFDNOÕ�DOJÕODPD�HOHPDQÕ�\HUOHúWLULOPHNWHGLU��ùHNLO��������
�

ùHNLO������(OHNWUR�NLP\DVDO�JD]�VHQV|U��\DSÕVÕ�YH�|OoPH�SUHQVLEL��
(OHNWUR�NLP\DVDO� JD]� VHQV|UOHULQLQ� oDOÕúPD�SUHQVLEL�� MHO� HOHNWUROLW� LoLQH� \D\ÕOÕP� \ROX\OD� JLUHQ�
JD]�DWRPODUÕQÕQ�NLP\DVDO�|]HOOLNOHULQH�ED÷OÕ�RODUDN�HOHNWUROLW�L\RQODUÕQÕ�LQGLUJHPHVL�YH\D�RNVLGH�
HWPHVL� �\�NVHOWJHPHVL�� VRQXFX� ROXúDQ� SRWDQVL\HO� IDUN� VRQXFX� SR]LWLI� \�NO�� L\RQODUÕQ� NDWRGD��
QHJDWLI� \�NO�� L\RQODUÕQ� DQRGD� GR÷UX� DNPDVÕ\OD� VHQV|U�Q� HOHNWURWODUÕ� DUVÕQGD� ROXúDQ�
DNÕPÕQ�JHULOLPLQ�|Oo�OPHVL�ELoLPLQGHGLU��2NVLMHQ��QLWURMHQ�RNVLW��NORU�JLEL�RNVLGDQ��RNVLWOH\LFL��
LQGLUJHQ�� UHGXFLEOH� JD]ODU� LoLQ� NDWRWWDQ�� NDUERQ�PRQRNVLW�� QLWURMHQ� GLRNVLW� YH� KLGURMHQ� V�OILG�
JLEL�LQGLUJH\LFL��RNVLWOHQHELOLU��R[LGL]DEOH��UHGXFLQJ�� JD]ODU�LoLQ�DQRWWDQ�oÕNÕú�DOÕQPDNWDGÕU��
(OHNWUR�NLP\DVDO� JD]� VHQV|UOHUL�KHGHI�JD]ODUÕQÕQ� VSHVLILN�ROPDVÕ�� \�NVHN�KDVVDVL\HWOHUL��KHGHI�
GÕúÕ� JD]ODUGDQ� ]HKLUOHQPHPHOHUL� YH� SSP� �SLHFH� SHU� PLOOLRQ�� VHYL\HOHULQGH� DOJÕODPD�
\DSDELOPHOHUL�QHGHQL\OH�NXOODQÕOPDNWDGÕUODU��.XOODQÕP�DODQODUÕ�DúÕQGÕUÕFÕ� �FRUURVLYH��YH�]HKLUOL�
JD]ODUD�PDUX]� NDODQ� VLVWHPOHUGLU��$\UÕFD� HJ]R]� � JD]Õ� |Oo�P� FLKD]Õ� JLEL� WDúÕQDELOLU� FLKD]ODUGD�
NXOODQÕOPDNWDGÕUODU��
(OHNWUR�NLP\DVDO�VHQV|UOHULQ�\DSÕVDO�GH]DYDQWDMODUÕ�ID]ODGÕU��.ÕVD�|P�UO��ROPDODUÕ��DQFDN�EHOLUOL�
]DPDQ� DUDOÕNODUÕ� LOH� |Oo�P� DOPD\D� LPNDQ� YHUPHOHUL� YH� oDOÕúPD� VÕFDNOÕNODUÕQÕQ� VÕQÕUOÕ� ROPDVÕ��
ED]Õ JD]ODUGDQ� HWNLOHQPHOHUL� oRN� NXUX� YH� VÕFDN� RUWDPODUGD� |P�UOHULQLQ� NÕVDOPDVÕ� JLEL�
QHGHQOHUOH�oRN�\D\JÕQ�GH÷LOGLUOHU���

����� ,VÕO�øOHWNHQOLN�*D]�6HQV|UOHUL�
,VÕO�LOHWNHQOLN�JD]�VHQV|UOHUL��ELUL�LOJLOHQLOHQ�RUWDPGDQ�\DOÕWÕOPÕú�LNL�Hú�WHUPRUH]LVW|UOHU�DUDFÕOÕ÷Õ�
LOH� RUWDPD� \D\ÕODQ� ÕVÕ� IDUNÕQÕQ� |Oo�OHUHN� � KDYDQÕQ� LoHUGL÷L� JD]ODUÕQ� DOJÕODQPDVÕ� SUHQVLEL� LOH�



��
oDOÕúÕU��%LU�JD]�NDUÕúÕPÕQÕQ�ÕVÕO�LOHWNHQOL÷L��NDUÕúÕPÕQ�VÕFDNOÕ÷ÕQÕQ�YH�NDUÕúÕPÕ�ROXúWXUDQ�JD]ODUÕQ�
NDUDNWHULVWLN�ÕVÕO�LOHWNHQOLNOHULQLQ�IRQNVL\RQXGXU��7DEOR�������,VÕO�LOHWNHQOLN�JD]�VHQV|UOHULQLQ�LNL�
|]GHú� VÕFDNOÕN� ED÷ÕPOÕ� GLUHQFLQGHQ� ELUL� UHIHUDQV� RODUDN� NXOODQÕOPDN� �]HUH� VWDQGDUW� ELU� JD]�
NDUÕúÕPÕ� LoLQGH�RODFDN�úHNLOGH� L]ROH�RUWDPGDQ� L]ROHGLU��'L÷HU� UH]LVW|U� ÕVÕO� LOHWNHQOL÷L�|Oo�OHFHN�
RUWDPÕQ DWPRVIHUL�LOH�WHPDV�KDOLQGH�RODFDN�úHNLOGH�NRQXPODQGÕUÕOPÕúWÕU��6HQV|U��LNL�HOHPDQÕ�EX�
UH]LVW|UOHU�RODQ�ELU�:KHDWVWRQH�N|SU�V�G�U��ùHNLO��������

dL]HOJH�����)DUNOÕ�VÕFDNOÕNODUGD�JD]ODUÕQ�ÕVÕO�LOHWNHQOLNOHUL���KDYD\D�J|UH����
�

gOo�P�\DSÕODQ�RUWDPÕQ�ÕVÕO�LOHWNHQOL÷L��UHIHUDQV�JD]ÕQ��KDYDQÕQ��ÕVÕO�LOHWNHQOL÷LQGHQ�E�\�N�YH\D�
N�o�N� � ROGX÷XQGD�� DOJÕODPD� GLUHQFLQGHQ� �RUWDPOD� WHPDV� HGHQ� HOHPDQ�� \D\ÕODQ� ÕVÕ� PLNWDUÕ��
UHIHUDQV� UH]LVW|U�QGHQ� \D\ÕODQGDQ� IDUNOÕ� RODFD÷ÕQGDQ�� DOJÕODPD� GLUHQFLQLQ� VÕFDNOÕ÷Õ� YH� EXQD�
ED÷OÕ�RODUDN�GD�GLUHQFL�GH÷LúHFHNWLU��%X�GLUHQo�IDUNÕQÕQ�PH\GDQD�JHWLUGL÷L�N|SU��DNÕPÕ�JHULOLPL�
|Oo�OHUHN� ÕVÕO� LOHWNHQOLN� DOJÕODQPÕú� ROXU�� %DúDUÕOÕ� ELU� |Oo�P� LoLQ� UHIHUDQV� YH� DOJÕODPD�
HOHPDQODUÕQÕQ� oDOÕúPD� VÕFDNOÕ÷Õ� WLSLN� RODUDN� ����& FLYDUÕQGD� WXWXOXU�� %X� VÕFDNOÕ÷Õ� VD÷ODPDN�
�]HUH N|SU���UHWLFL�WDUDIÕQGDQ�EHOLUOHQHQ�úHNLOGH�oR÷XQOXNOD�GD�'&�JHULOLPOH�EHVOHQLU���

�



��

ùHNLO������,VÕO�LOHWNHQOLN�JD]�VHQV|U��\DSÕVÕ��
,VÕO� LOHWNHQOLN� VHQV|UOHUL� IDUNOÕ� JD]ODUÕ�NRNXODUÕ� D\ÕUW� HWPH\H� X\JXQ� GH÷LOGLU�� d�QN�� IDUNOÕ�
JD]ODUÕQ� IDUNOÕ� RUDQODUGD� ELU� DUD\D� JHOPHVL\OH� PH\GDQD� JHOHQ� ÕVÕO� LOHWNHQOLN� ��¶GHQ� ID]OD�
GH÷LúPHPHNWHGLU�� $QFDN� JD]ÕQ�NDUÕúÕPÕQ� LoHUL÷LQGHQ� ED÷ÕPVÕ]� RODUDN� NRQVDQWUDV\RQ�
DOJÕODPDGD�EDúDUÕOÕGÕUODU��

����� <DUÕLOHWNHQ�*D]�6HQV|UOHUL�
<DUÕ� LOHWNHQ� WHNQRORMLVL� LOH�JHOHQ�N�o�N�ER\XWODU��PHNDQLN�HWNLOHUH�GD\DQÕNOÕOÕN��J|UHFH�G�ú�N�
PDOL\HW� YH� J�o� W�NHWLPL� JLEL� HOHNWURQLN� WDVDUÕP� DoÕVÕQGDQ� |QHPOL� SDUDPHWUHOHU� � VHQV|U�
�UHWLFLOHULQL� \DUÕ� LOHWNHQ� VHQV|U� WDVDUÕPODUÕQD� YH� �UHWLPLQH� \|QOHQGLUPHNWHGLU�� <DUÕ� LOHWNHQ�
VHQV|UOHULQ� �UHWLPLQGH� NXOODQÕODQ� �UHWLP� WHNQL÷L� VHQV|UOHULQ� LVLPOHQGLULOPHVLQGH�
NXOODQÕOPDNWDGÕU�� gUQH÷LQ� \DSÕVÕQGD� LQFH� ILOP� RNVLW� EXOXQDQ� VHQV|UOHU� 026� �0HWDO� 2[LGH�
6HPLFRQGXFWRU��YH\D�7KLQ�)LOP�6HQVRU�RODUDN�ELOLQPHNWHGLU��$QFDN�VRQXoWD�\DUÕ�LOHWNHQ�RODUDN�
YH\D�KHUKDQJL�ELU�\DUÕ�LOHWNHQ��UHWLP�PHWRGXQXQ�LVPL�LOH�DQÕODQ�ELU�VHQV|U�LOH�NDUúÕODúÕOGÕ÷ÕQGD�
JHQHO�RODUDN�026�VHQV|UOHU��)(7��)LHOG�(IIHFWHG�7UDQVLVWRU���0026��0L[HG�026� YH�7KLQ�
)LOP�JLEL� oHúLWOL� �UHWLP� WHNQLNOHUL� LOH� JHUoHNOHúWLULOPLú� VHQV|UOHU� DNOD� JHOPHOLGLU��%X�E|O�PGH�
\DUÕ�LOHWNHQ�VHQV|UOHU�026�YH�)(�RODUDN�LNL�JUXED�D\UÕODUDN�WDQÕWÕOPÕúWÕU��

������� 026��0HWDO�2NVLW��<DUÕLOHWNHQ�6HQV|UOHU�
0HWDO� RNVLW� \DUÕ� LOHWNHQ� JD]� VHQV|UOHUL� VLOLNRQ�� VHUDPLN� YH\D� DO�PLQ\XP� WDEDQ� �]HULQGH�
oR÷XQOXNOD� SODWLQ� ELU� ÕVÕWÕFÕ� LOH� ELUOLNWH� �UHWLOPLú� JD]ODUOD� WHPDVÕ� KDOLQGH� LOHWNHQOL÷L� GH÷LúHQ�
PHWDO�RNVLW�ILOP�WDEDNDGDQ�ROXúXUODU��6HNLO��������3ODWLQ�ÕVÕWÕFÕ�VHQV|U�oLSLQLQ�VÕFDNOÕ÷ÕQÕ�NRQWURO�
HWPHN�LoLQ�NXOODQÕOPDNWDGÕU��)DUNOÕ�PHWDO�RNVLWOHU��IDUNOÕ�VÕFDNOÕNODUGD�IDUNOÕ�JD]ODUD�GX\DUOÕ�KDOH�



��
JHOPHNWHGLUOHU��+HGHI� JD]ODUÕ� oRN�|]HO�RODPDVD�GD� IDUNOÕ�026�VHQV|UOHU� LOH�DPRQ\DN��E�WDQ��
PHWDQ�� PRQRNVLW�� NORU�� HWLOHQ�� KLGURMHQ�� KLGURMHQ� V�OILG�� R]RQ�� V�OI�� GLRNVLW�� /3*� JLEL� IDUNOÕ�
JD]ODUÕ�DOJÕOD\DELOPHNWHGLUOHU��

�

ùHNLO������7LSLN�026�JD]�VHQV|U��\DSÕVÕ��
<DUÕLOHWNHQ� PHWDO� RNVLW� PDO]HPHOHU� LOH� JD]� PROHN�OOHUL� DUDVÕQGDNL� HOHNWULNVHO� HWNLOHúLP�
QHGHQL\OH��PHWDO� RNVLWOHU� \�NVHN� VÕFDNOÕODUD� ÕVÕWÕOGÕNODUÕQGD� JD]DODUD� GX\DUOÕ� UH]LVW|UOHU� RODUDN�
GDYUDQPD\D� EDúODU�� +DYDGD� EXOXQDQ� RNVLMHQ� PROHN�OOHUL� RNVLW� \�]H\LQH� DGVRUEH� � ROXUODU���
�$GVRUSVL\RQ��ELU�DNÕúNDQÕQ��JD]�YH\D�VÕYÕ���NDWÕ�ELU�\�]H\OH�WHPDV�HWWL÷LQGH��PROHN�OOHU�DUDVÕ�
NXYYHWOHULQ� HWNLVL\OH� \�]H\H� �]HULQH� \DSÕúPDVÕGÕU�� ùHNLO� ������ %X� RNVLMHQ� DWRPODUÕ� RNVLW�
\�]H\LQGH� HOHNWURQODU� YH� GHOLNOHU� JLEL� \�N� WDúÕ\ÕFÕ� RODUDN� GDYUDQDUDN� LOHWLPL� GRPLQH� HGHUOHU��
<�]H\GHNL� RNVLMHQ� NRQVDQWUDV\RQX� GH÷LúLPOHUL� |Oo�OHELOLU� úHNLOGH� LOHWNHQOL÷L� HWNLOHU�� �6HNLO�
������*D]�DOJÕODPDVÕ�\DSÕODQ�DWPRVIHU�LoHULVLQGH�EXOXQDQ�JD]ODUÕQ�PLNWDUODUÕQD�YH�RNVLMHQ�DOPD�
YHUPH� LVWH÷LQH� � ED÷OÕ� RODUDN� GH÷LúHQ� PHWDO� RNVLW� \�]H\L� RNVLMHQ� \R÷XQOX÷X� GLUHQo� GH÷LúLPL�
RODUDN� |Oo�O�U�� %X� VD\HGH� &2�� +&�� +�6 RNVLMHQ� ED÷OD\DQ� JD]ODU� �LQGLUJH\LFL�� SSP�
VHYL\HOHULQGH�2� EHQ]HUL�NXYYHWOL�RNVLGDQODU�SSE�VHYL\HOHULQGH�DOJÕODQDELOPHNWHGLU��



��

ùHNLO������$GVRUSVL\RQ�YH�NHPLVRUSVL\RQ�

ùHNLO������0HWDO�RNVLW�\�]H\LQGH�NDUERQ�PRQRNVLW�VR÷XUXPXQD�ED÷OÕ�LOHWNHQOLN�GH÷LúLPL��
+HPHQ� KHPHQ� W�P� PHWDO� RNVLWOHU� \HWHUOL� \�]H\� DODQÕQD� VDKLS� RODFDN� úHNLOGH� J|]HQHNOL� YH�
JHoLUJHQ� RODUDN� �UHWLOLUOHUVH� JD]� VHQV|UOHULQGH� NXOODQÕODELOLUOHU�� )DUNOÕ� RNVLWOHULQ� IDUNOÕ� JD]ODUD�
WHSNLOHUL� \DNÕQ� ROPDNOD� EHUDEHU�� VHQV|U�Q� GDYUDQÕúÕ� HWNLOHúLPH� JLUGL÷L� JD]ÕQ� YH� RNVLGLQ�
NLP\DVDO�NDUDNWHULQH��J|]HQHN�\DSÕVÕQD�YH�JHRPHWULVLQH�ED÷OÕGÕU��%X�SDUDPHWUHOHU�KHGHI�JD]ODUD�
X\JXQ�RODUDN�EHOLUOHQPHNWHGLU���
6HQV|U� GLUHQFLQLQ� JD]D� ED÷OÕ� RODUDN� GH÷LúLPL��PHWDO� RNVLW� \�]H\LQGH� NHPLVRUSVL\RQXQ� �JD]ÕQ�
RNVLWOH� HWNLOHúLPH� JLUPHVL�� NLP\DVDO� NXYYHWOHULQ� HWNLOL� ROPD\D� EDúODPDVÕ�� VR÷XUXODQ�
PROHN�OOHULQ� WDúÕ\ÕFÕVÕ� \R÷XQOXNODUÕQÕ� DUWWÕUPDVÕ�� JHUoHNOHúHELOHFH÷L� VÕFDNOÕNWD� EDúODPDVÕ� YH�
KHGHI� JD]ÕQ� NÕVPL� EDVÕQFÕ� � JLEL� ED]Õ� WHUPRGLQDPLN� IDNW|UOHUH� GH� ED÷OÕGÕU�� %X� WHUPRGLQDPLN�
DoÕGDQ�X\JXQ�NRúXOODUÕQ�ROXúPDVÕ�LoLQ�026�JD]�VHQV|UOHULQLQ�YHULPOL�oDOÕúPD�VÕFDNOÕNODUÕ�����
�& ±���� �& DUDVÕQGD� YHULOPHNWHGLU�� %X� QHGHQOH� E�W�Q� 026� VHQV|UOHUL� ELU� SODWLQ� ÕVÕWÕFÕ� LOH�



��
EHUDEHU��UHWLOPHNWHGLU��ùHNLO��������

� 3ODWLQ�ÕVÕWÕFÕ

7DEDQ�

(OHNWURWODU�
*|]HQHNOL�PHWDO�RNVLW�

�

ùHNLO������026�VHQV|U�NDWPDQODUÕ��
øQFH� ILOP� WDEDND� RODUDN� 6Q2� JHQHO� DPDoOÕ� NXOODQÕOÕUNHQ�� NDUERQ� PRQRNVLW�� DPRQ\DN��
KLGURNDUERQODU��KLGURMHQ�V�OILG��V�OI�U�GLRNVLW�JLEL�LQGLUJH\LFLOHU�LoLQ�NURP�WLWDQ\XP�RNVLW��&U��
[7L[2�� �� 2� �R]RQ��� QLWURMHQ� RNVLW�� NORU� JLEL� RNVLGDQODU� LoLQ� WXQJVWHQ� RNVLW� �:2�� WHUFLK�
HGLOPHNWHGLU��1HPH�NDUúÕ�GDKD�GD\DQÕNOÕOÕ÷Õ�YH�NDUDUOÕOÕ÷Õ�\�NVHOWHQ�*D�2�� %D6Q2� JLEL�\HQL�
PDO]HPHOHU� LoHUHQ� PRGHOOHUGH� JHOLúWLULOPHNWHGLU�� $\UÕFD� D\QÕ� WDEDQ� �]HULQGH� LNL� IDUNOÕ� RNVLW�
NXOODQÕODQ�IDUNOÕ�JD]ODUD�KDVVDV�VHQV|UOHU�GH�EXOXQPDNWDGÕU��ùHNLO��������

�
7XQJVWHQ�RNVLW�

.URP�WLWDQ\XP�RNVLW�

ùHNLO������dLIW�VHQV|U�\DSÕVÕ�YH�oLSLQ�NÕOÕI�LoLQGH�\HUOHúLPL��
*D]�NRQVDQWUDV\RQX�GH÷LúLPLQH�GLUHQo�GH÷LúLPL�LOH�WHSNL�YHUHQ�\DUÕ�LOHWNHQ�VHQV|UOHU�LoLQ�WLSLN�
DOJÕODPD� GHYUHVL� ùHNLO� ����¶GH� YHULOPLúWLU�� ,VÕWÕFÕ� GLUHQo� HOHPDQÕ� X\JXQ� oLS� VÕFDNOÕ÷Õ� HOGH�
HGLOHFHN�úHNLOGH�EHVOHQLU��$OJÕODPD�GLUHQFLQL��5V� EHVOH\HQ�JHULOLP�YH�\�N�GLUHQFL��5/� NXOODQÕP�
DPDFÕQD�YH��VHQV|U�PRGHOLQH�X\JXQ�VHoLOHUHN�DúD÷ÕGD�J|U�OHQ�EDVLW�GHYUH�LOH�|Oo�P�\DSÕODELOLU��

�



��

,VÕWÕFÕ�GLUHQo

ùHNLO������026�VHQV|UO��JD]�DOJÕODPD�GHYUHVL��

�������� )( �$ODQ�(WNLOL��6HQV|UOHU�
)( �)LHOG� (IIHFW�$ODQ� (WNLOL�� \DUÕ� LOHWNHQ� JD]� VHQV|UOHULQLQ� WHNQRORMLVL� )(7� ¶H� �DODQ� HWNLOL�
WUDQVLVW|U��GD\DQPDNWDGÕU��*D]�DOJÕODPD��)(7��]HULQH�HQWHJUH�NDWDOLWLN�PHWDOOH�JD]ÕQ�HWNLOHúLPL�
\ROX\OD� )(7µLQ� oDOÕúPD� GXUXPXQXQ� GH÷LúPHVL� �]HULQGHQ� \DSÕOPDNWDGÕU�� )(7µLQ� JDWH�
NRQWD÷ÕQGDNL�JD]�NRQVDQWUDV\RQXQD�ED÷OÕ� \�N�GH÷LúLPL�� WUDQVLVW|U�Q�JDWH�VRXUFH�JHULOLPLQL�YH�
EX úHNLOGH�GUDLQ�VRXUFH�VLQ\DO�DNÕPÕQÕ�PRG�OH�HWPHNWHGLU��ùHNLO��������

ùHNLO������)(��$ODQ�HWNLOL��VHQV|U�\DSÕVÕ��
$ODQ� HWNLOL� VHQV|UOHULQ� oDOÕúPD�PDQWÕ÷Õ� JD]� YH� NDWDOLWLN� JDWH�PHWDOL� DUDVÕQGD� HWNLOHúLPLQ� JDWH�
NRQWD÷Õ��]HULQGH�ELU�JHULOLP�LQG�NOHPHVLQH�GD\DQÕU��dDOÕúPD�VÕFDNOÕ÷Õ��NDWDOLWLN�PHWDOLQ�\DSÕVÕ�
YH JHRPHWULVL�EX�LQG�NVL\RQX��DOJÕODQPDN�LVWHQHQ�JD]�W�U�Q��YH�VHQV|U�Q�KDVVDVL\HWLQL�VHoHFHN�
úHNLOGH� GH÷LúWLUPHNWHGLU�� dDOÕúPD� VÕFDNOÕ÷Õ� VLOLV\XP� WDEDQOÕ� )(� VHQV|UOHUGH� ���� �& ±���� �&



��
DUDVÕQGD��VLOLV\XP�NDUE�U�WDEDQOÕ�RODQODU�GD�LVH������& ������& DUVÕQGDGÕU��
)(�VHQV|UOHU�VDELW�DNÕP�YH\D�VDELW�JHULOLP�PRGODUÕQGD�oDOÕúWÕUÕODELOPHNWH��JD]�NRQVDQWUDV\RQX�
GH÷LúLPL� VDELW� DNÕP�PRGXQGD� JHULOLP� GH÷LúLPL� RODUDN�� VDELW� JHULOLP�PRGXQGD� DNÕP� GH÷LúLPL�
RODUDN�|Oo�OPHNWHGLU���
<�NVHN�VÕFDNOÕNODUGD�)(�VHQV|UOHULQ��FHYDS�V�UHOHUL�PLOLVDQL\HOHU�PHUWHEHVLQGH�RODELOPHNWHGLU��
)(� VHQV|UOHU� |]HOOLNOH� KLGURMHQ� DOJÕODPD� LoLQ� NXOODQÕOPDNWDGÕU�� 1HPH� NDUúÕ� GLUHQoOLGLUOHU��
dDSUD] VHoLFLOLNOHUL� G�ú�NW�U�� <DUÕ� LOHWNHQ� WHNQRORMLVL� LOH� �UHWLOGLNOHULQGHQ� \�NVHN� KDFLPOL�
�UHWLPOHUGH�IL\DWODUÕ�ROGXNoD�G�úPHNWHGLU��.RURVLI�RUWDPODUD�GD\DQÕNOÕGÕUODU��.�o�N�ER\XWODUÕ��
G�ú�N�D÷ÕUOÕNODUÕ�YH�IDUNOÕ�X\JXODPDODUD�|]HO�SDNHW�oHúLWOLNOHUL�GL÷HU�SR]LWLI�|]HOOLNOHULGLU��

����� 2SWLN�*D]�6HQV|UOHUL�
2SWLN� �NÕ]ÕO� |WHVL�� JHoLUJHQOL÷LQ� JD]� NRQVDQWUDV\RQX� LOH� GH÷LúLPLQLQ� DOJÕODQPDVÕ� PDQWÕ÷Õ� LOH�
oDOÕúDQ� 0(06� WHNQRORMLVL� LOH� �UHWLOPLú� YH\D� 9&6(/V� �9HUWLFDO� &DYLW\� 6XUIDFH� (PLWWLQJ�
/DVHUV��LVPL�YHULOHQ�\DUÕ�LOHWNHQ�OD]HU�ND\QDNODUÕ�NXOODQÕODUDN�JHUoHNOHQHQ�VHQV|UOHUGLU��
2SWLN�DOJÕODPD�\DSDQ�ELU�0(06�VHQV|U�Q�\DSÕVÕ��UHWLFLVL�WDUDIÕQGDQ�ú|\OH�YHULOPHNWHGLU��3%*�
�3KRWRQLF�%DQGJDS��)RWRQLN�%DQG�*HQLúOL÷L��RODUDN�LVLPOHQGLULOHQ�WHNQRORML\OH��UHWLOHQ�EHOLUOL�
GDOJD�ER\XQX�JHoLUHFHN�úHNLOGH��UHWLOHQ�ILOWUH�PDO]HPHVL�LOH�LOJLOHQLOHQ�JD]D�X\JXQ�GDOJD�ER\X�
VHoLOLU��%X�NDWPDQ�DOWÕQGD�GDU�ELU�EDQWWD�NÕ]ÕO|WHVL�UDG\DV\RQ�\D\DELOHQ�YH�VR÷XUPD�|]HOOL÷L�RODQ�
HOHPDQODUGDQ� NXUXOX� ELU� PLFUR�EULGJH� WDUDIÕQGDQ� DOJÕODPD� \DSÕOPDNWDGÕU�� $OJÕOD\ÕFÕ� NDWPDQ�
�]HULQGHNL�3%*�NDWPDQÕ�J|]HQHNOL�ELU�\DSÕ\D�VDKLSWLU��6HNLO��������%X�J|]HQHNOHU� LoLQH�JLUHQ�
JD] PROHN�OOHUL� PLFUR�EULGJH� WDUDIÕQGDQ� \D\ÕODQ� NÕ]ÕO� |WHVL� ÕúÕQODUÕQ� JHUL� \DQVÕPDVÕ� \ROX\OD�
VLOLNRQ� PLFUR�EULGJH� HOHPDQODUÕQÕQ� VÕFDNOÕNODUÕQÕQ� DUWPDVÕQD� YH� HOHNWULNVHO� GLUHQoOHULQLQ�
GH÷LúPHVLQH�\RO�DoPDNWDGÕUODU��ùHNLO��������
�

ùHNLO������3%*�PDO]HPH�\�]H\L�YH�0(06�WHNQRORMLVL�LOH��UHWLOPLú�RSWLN�ELU�VHQV|U�Q�J|U�Q�P���
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ùHNLO������*D]�LOH�RUWD\D�oÕNDQ�NÕ]ÕO|WHVL�\DQVÕWPD��
9&6(/�RODUDN�LVLPOHQGLULOHQ�\DUÕLOHWNHQ�OD]HU�ND\QDNODUÕ��ùHNLO�������LOH�JHUoHNOHQHQ�RSWLN�JD]�
DOJÕODPD�VLVWHPL�����QP�GDOJD�ER\OX�HOHNWUR�PDQ\HWLN�GDOJDODUÕ� VR÷XUDQ�2� JD]ÕQÕ�DOJÕODPDN�
�]HUH JHOLúWLULOPLúWLU�� 6LVWHP� �������� QP� DUDVÕQGD� GDOJD� ER\XQD� VDKLS� ÕúÕQODU� \D\DQ� OD]HU�
ND\QDNODUÕQÕQ�ELU�ER\XWOX�YH\D� LNL�ER\XWOX�GL]LOHUL��EXQODUÕQ�NDUúÕVÕQD�\HUOHúWLULOPLú�YH�ROXúDQ�
\DQVÕPD� VR÷XUPD\Õ� |OoHQ� VLQ\DO� LúOHPH� GRQDQÕPÕQGDQ� PH\GDQD� JHOPHNWHGLU� �ùHNLO� �������
.XOODQÕODQ�ÕúÕ÷ÕQ�GDOJD�ER\X�GH÷LúWLULOHUHN�DOJÕODQDQ�JD]�GH÷LúWLULOHELOLU��

ùHNLO������9&6(/�\DUÕ�LOHWNHQ�OD]HU�ND\QD÷ÕQD�DLW�ELU�J|U�Q�P�YH�\DSÕVÕ��
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ùHNLO�������;��OD]HU�GL]LVL�YH�DOJÕODPD�G�]HQH÷LQLQ�\DSÕVÕ��

����� 3LH]RHOHNWULN�1HP�6HQV|UOHUL�
h]HUL� SROLPHU� PDO]HPH� LOH� NDSODQPÕú� SLH]RHOHNWULN� NULVWDOLQ� JD]OD� UH]RQDQV� IUHNDQVÕQÕQ�
GH÷LúPHVL� SUHQVLEL� LOH� oDOÕúDQ� VHQV|UOHUGLU�� 3LH]RHOHNWULN� NULVWDO� LOH� EHUDEHU� VDOÕQDQ� SROLPHU�
PDO]HPH� LoHULVLQH� JD]� \D\ÕODELOHFHN� J|]HQHNOL� ELU� \DSÕ\D� VDKLSWLU�� � *D]� \D\ÕOÕPÕ� VRQXFXQGD�
PH\GDQD� JHOHQ� N�WOH� DUWÕúÕ� NULVWDOLQ� UH]RQDQV� IUHNDQVÕQÕ� G�ú�U�U��8\JXQ� SROLPHU� NDSODPD� LOH�
IDUNOÕ� JD]ODUD� GX\DUOÕ� YH� IDUNOÕ� KDVVDVL\HWOHUGH� VHQV|UOHU� HOGH� HGLOPHNWHGLU��0ROHN�OHU� \DSÕVÕ��
JHRPHWULVL�YH�KDFPL�SROLPHU�PDO]HPHQLQ�IDUNOÕ�JD]ODUÕ�VR÷XUPDVÕQÕ�HWNLOH\HQ�IDNW|UOHUGLU��
�

ùHNLO������4XDUW]�NULVWDO�VHQV|U��
3LH]RHOHNWULN�VHQV|UOHU�VHUL� UH]RQDQV�GHYUHVL�YH�EXQD�SDUDOHO�SDNHWOHPH�YH� OHKLPOHPH�EHQ]HUL�
GÕú� ND\QDNOÕ� SDUD]LWLN� � NDSDVLWH� LOH� PRGHOOHQPHNWHGLU� �ùHNLO� ������� 3LH]RHOHNWULN� VHQV|UOHUOH�
NXOODQÕODQ� WLSLN� ELU� |Oo�P� GHYUHVL� YH� ED]Õ� JD]ODU� LoLQ� GHYUHQLQ� FHYDEÕ� ùHNLO� ����¶� GHQ�
J|U�OHELOLU��
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ùHNLO������3LH]RHOHNWULN�VHQV|U�Q�HúGH÷HU�GHYUHVL��

� 6HQVRU

�

ùHNLO������gOo�P�GHYUHVL�YH�ED]Õ�JD]ODU�LoLQ�oÕNÕúÕ��
3LH]RHOHNWULN�VHQV|UOHU�JUXEXQD�GDKLO�HGLOHELOHFHN�ELU�VHQV|U�RODQ�40%��TXDUW]�PLFUREDODQFH�
YH\D� � DNXVWLN� TXDUW]� NULVWDO� WHNQRORMLOHUL� LOH� �UHWLOHQ� PLNUR� |OoHNOL� PRGHOOHU� EXOXQPDNWDGÕU��
40%�VHQV|UOHU�|]HOOLNOH�92&V��9RODWLOH�2UJDQLF�&RPSRXQGV�8oXFX�2UJDQLN�%LOHúLNOHU��JLEL�
\�NVHN� PROHN�O� D÷ÕUOÕNOÕ� JD]ODUD� GX\DUOÕGÕUODU�� %X� WLS� VHQV|UOHU� PDNVLPXP� ��� �& FLYDUÕQGD�
oDOÕúDELOPHNWHGLUOHU�� 6HQV|U�Q� UH]RQDQV� IUHNDQVÕ� YH� SROLPHU�PDO]HPHQLQ� HODVWLNL\HWL� RUWDPÕQ�
VÕFDNOÕ÷ÕQGDQ�HWNLOHQPHNWH�YH�VHQV|U�oÕNÕúÕ�VÕFDNOÕ÷D�ED÷OÕ�KDOH�JHOPHNWHGLU��

��� 7LFDUL�*D]�6HQV|UOHUL�
3L\DVDGD� EXOXQDQ� ��� IDUNOÕ� �UHWLFL\H� DLW�� ��� IDUNÕ� JD]� VHQV|U�QH� DLW� WHNQLN� VSHVLILNDV\RQODU�
LQFHOHQPLú�YH�dL]HOJH����¶GH�DOJÕODGÕNODUÕ�JD]ODUÕQ�WLSLQH��JD]�NRQVDQWUDV\RQX��QHP�YH�VÕFDNOÕN�
DoÕVÕQGDQ� � oDOÕúPD� DUDOÕNODUÕQD� YH� KDVVDVL\HW� YHULOHUL� LOH� ELUOLNWH� OLVWHOHQPLúWLU��%XQXQ�GÕúÕQGD�
VHQV|U�Q� \DSÕVÕ�PDO]HPHVL�� FHYDS� V�UHVL�� NDUDUOÕOÕ÷Õ�� |PU��� �UHWLFLVL� WDUDIÕQGDQ� |QHULOHQ�
NXOODQÕP DODQÕ�JLEL�ELOJLOHULQL�GH�LoHUHQ�WDEOR�HNOHU�E|O�P�QGH�YHULOPLúWLU���
�
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%X]GRODEÕQGD� YH\D� IÕUÕQGD� \L\HFHNOHUGHQ� RUWDPD� EÕUDNÕODQ� JD]ODU� LoHULVLQGHQ� JD]� VHQV|UOHUL�
WDUDIÕQGDQ�DOJÕODQDELOHQ�JD]�YH�YH\D�JD]�JUXSODUÕ�92&V�� 9RODWLOH�2UJDQLF�&RPSRXQGV�8oXFX�
2UJDQLN� %LOHúLNOHU��� +&� �+LGURNDUERQODU�� YH� $ONRO� RODUDN� ELOLQPHNWHGLU�� %X� JD]ODUÕ�
DOJÕOD\DELOHQ�VHQV|UOHULQ�VD\ÕVÕ�oRN�ID]OD�ROPDGÕ÷ÕQGDQ�WDEOR�LoHULVLQGH�EX�JD]ODUD�GX\DUOÕ�YH\D�
GR÷UXGDQ�SLúLUPH�JD]ODUÕQD�GX\DUOÕ�ROGXNODUÕ�ELOJLVL�YHULOHQ�PRGHOOHU�NÕUPÕ]Õ�LOH�LúDUHWOHQPLúWLU��
3LUROLWLN� �3\URO\WLF�� IÕUÕQGD� SLúLUPH� NDELQL� GXYDUODUÕQD� EXODúPÕú� NLUOHUGHQ� oÕNDQ� JD]ODUGDQ�
WHPL]OHPH�V�UHVL�YH�VÕFDNOÕ÷ÕQÕ�EHOLUOHPHN�DGÕQD�DQODPOÕ�RODQ�JD]�&2 �NDUERQ�PRQRNVLW��RODUDN�
ELOLQPHNWHGLU��$úD÷ÕGD�NDUERQ�PRQRNVLW�VHQV|UOHUL�GH�OLVWHOHQPLúWLU��
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dL]HOJH�����$OJÕODGÕNODUÕ�JD]ODUD��oDOÕúPD�DUDOÕNODUÕQD�YH�NHVNLQOLNOHULQH�J|UH�SL\DVDGD�EXOXQDQ�JD]�VHQV|UOHUL��

hUHWLFL� 0RGHO� $OJÕODGÕ÷Õ�*D]�*D]ODU� 5DQJH� dDOÕúPD�6ÕFDNOÕ÷Õ� dDOÕúPD�1HP�DUDOÕ÷Õ�
$FFXUDF\��5HVROXWLRQ�

�.HVNLQOLN��

*HQHUDO�(DVWHUQ� $'��� &2���&2��(WDQRO��+LGURMHQ��6LJDUD�'XPDQÕ� ���������SSP� ����WR����R&� �� ��SSP�

*HQHUDO�(DVWHUQ� $'��� &2��12�� �������SSP� ����WR����R&� �� �SSP�

)LJDUR� 7*6���������
2UJDQLF�6ROYHQW�9DSRUV��0HWDQ��&2�ø]RE�WDQ��%HQ]HQ��
(WDQRO��$VHWRQ�� ����������SSP� ����&� ��������� a����5V�5R�GH÷LúLP�RUDQÕ�

)LJDUR� 7*6����� 0HWDQ��ø]RE�WDQ��(WDQRO��+LGURMHQ��&2� �����������SSP� ���&� �������� a����5V�5R�GH÷LúLP�RUDQÕ�

)LJDUR� 7*6������ 0HWDQ��ø]RE�WDQ��(WDQRO��+LGURMHQ� �����������SSP� ���&� �������� a����5V�5R�GH÷LúLP�RUDQÕ�

)LJDUR� 7*6������
2UJDQLF� 6ROYHQW� 9DSRUV� �� 0HWDQ�� &2� ø]RE�WDQ�� Q�
+H[DQH��%HQ]HQ��(WDQRO�� ����������SSP� ���&� �������� a����5V�5R�GH÷LúLP�RUDQÕ�

),6� 63�0:�� 1HP�YH�3LúLUPH�JD]ODUÕ� �������J�P�� ������WR�����&� ������ a��.��5V�5R�GH÷LúLP�RUDQÕ�

)ø6� 63�0:�� $ONRO��8oXFX�RUJDQLN�ELOHúLNOHU��+LGURMHQ��1HP� ����������SSP� ������WR�����&� ������ a���5V�5R�GH÷LúLP�RUDQÕ�

)ø6� 6%���� $ONRO� ���������SSP� ������WR����&� ������ a�����5V�5R�GH÷LúLP�RUDQÕ�

)ø6� 6%���� &2��0HWDQ� ����������SSP� ������WR����&� ������ a��.��5V�5R�GH÷LúLP�RUDQÕ�

dLQOL�hUHWLFL� +:��0&����� L�%�WDQ��3URSDQ���0HWDQ��+LGURMHQ� ��������/(/�� �� �� ��

dLQOL�hUHWLFL� +:��0&����� L�%�WDQ��3URSDQ���0HWDQ��+LGURMHQ� ���������/(/�� �� �� ��

dLQOL�hUHWLFL� +:��04��� /3*��L�%�WDQ��3URSDQ��0HWDQ��$ONRO��+LGURMHQ��'XPDQ� �����������SSP� ������WR����&� �� ��

dLQOL�hUHWLFL� +:��04��� $ONRO� �� �� �� ��

dLQOL�hUHWLFL� +:��04��� &+���$ONRO��3LúPH�GXPDQODUÕ�� �� �� �� ��
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hUHWLFL� 0RGHO� $OJÕODGÕ÷Õ�*D]�*D]ODU� 5DQJH� dDOÕúPD�6ÕFDNOÕ÷Õ� dDOÕúPD�1HP�DUDOÕ÷Õ�
$FFXUDF\��5HVROXWLRQ�

�.HVNLQOLN��

dLQOL�hUHWLFL� +:��04���
/3*�&+���$ONRO��3LúPH�GXPDQODUÕ��6PRNH�'XPDQÕ�

�� �� ��
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dLQOL�hUHWLFL� +:��04���
/3*�� ,VR�%XWDQH�� 3URSDQ�� /1*�� &+��� $OFRKRO����
&RRNLQJ�)XPHV��6LJDUD�'XPDQÕ� �� �� �� ��

dLQOL�hUHWLFL� +:��04��� &2� �� �� �� ��

dLQOL�hUHWLFL� +:��04��� +LGURMHQ��$ONRO��3LúLUPH�'XPDQODUÕ��/3*��&2� �� �� �� ��

dLQOL�hUHWLFL� +:��04��� &2��&+���/3*� �� �� �� ��

dLQOL�hUHWLFL� +:��04����� 1+���1R[��$ONRO��%HQ]HQ��'XPDQ��&2�� �� �� �� ��

dLQOL�hUHWLFL� +:��05���� /3*��&RDO�*DV� �� �� �� ��

$SSOLHG�6HQVRU� $6�0/&� &2� ����������SSP� ������WR�����&� �� ��

$SSOLHG�6HQVRU� $6�4+9�6HULHV� 92&��8oXFX�RUJDQLN�ELOHúLNOHU�� ���������SSP� ��WR����&�
�������QRQ�

FRQG�� a��SSP�+]�

$SSOLHG�6HQVRU� ))+����� +LGURMHQ� �����������SSP� ������WR�����&�
�������QRQ�

FRQG�� ��

$SSOLHG�6HQVRU� $6�0/1� 12�� �����������SSE� ������WR�����&�
�������QRQ�

FRQG�� �SSP�

&DSWHXU� &$3��/� 0HWDQ� ����SSP� ������WR����&�
�������QRQ�

FRQG�� ���0HWDQ�

&DSWHXU� &$3����� *DVROLQH�DQG�GLHVHO�H[KDXVW�IXPHV�&2��12��� ��SSE�12����SSP�&2� ������WR����&�
�������QRQ�

FRQG�� ����SSP�

&,7<�7HFKQRORJ\� �(72�&L7LFH/� (WLOHQ�RNVLW� ����SSP� ������WR����&�
��������QRQ�

FRQG�� ����SSP�

&,7<�7HFKQRORJ\� �(72�&L7LFH/� (WLOHQ�RNVLW� ����SSP� ������WR����&� �������� ����SSP�

&,7<�7HFKQRORJ\� �3+�&L7LFH/� 3KRVSKLQH� ���SSP� ������WR����&�
��������QRQ�

FRQG�� �����SSP�

���
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hUHWLFL� 0RGHO� $OJÕODGÕ÷Õ�*D]�*D]ODU� 5DQJH� dDOÕúPD�6ÕFDNOÕ÷Õ� dDOÕúPD�1HP�DUDOÕ÷Õ�
$FFXUDF\��5HVROXWLRQ�

�.HVNLQOLN��

&,7<�7HFKQRORJ\� �3+�)DVW�
3KRVSKLQH�

���SSP� ��
��������QRQ�

FRQG��
�����SSP�

&,7<�7HFKQRORJ\� �6/� +\GULGH��6LODQH�� ���SSP� ������WR����&�
��������QRQ�

FRQG�� �����SSP�

&,7<�7HFKQRORJ\� �(72�&L7LFH/� (WLOHQ�RNVLW� ����SSP� ������WR����&�
��������QRQ�

FRQG�� ���SSP�

(�9�7HFKQRORJLHV� (&���� &DUERQ�0RQR[LGH� ������SSP� ������WR����&�
��������QRQ�

FRQG�� �SSP�

(�9�7HFKQRORJLHV� 94�� 0HWDQ� ������0HWDQ� �� �� ���P9����PHWDQ�

(�9�7HFKQRORJLHV� 94���� +LGURMHQ�6�OILG��+�6�� �����SSP� �� �� ��

(GLQEXUJ�,QVW�� ,5FH/� &2�� �����&2�� ������WR����&� �� ������&2��

(GLQEXUJ�,QVW�� ,5FH/� +&��+LGURFDUERQODU�� �������/(/� �� �� ��

,QWHUQDWLRQDO�7HFK�� ,���� &2� ������SSP� ��WR����&� ��������5+� ��Q$�SSP�

,QWHUQDWLRQDO�7HFK�� ,���� &2� ������SSP� ������WR����&� ��������5+� ��Q$�SSP�

0LFURVHQV� 0&*6������ 0HWDQ��&+��� ��������/(/� �� �� ����P9��/(/�

0LFURVHQV� 06*6������ &2� �������SSP� ��WR����&� ��������5+� ��

0LFURVHQV� 06*6������ 0HWDQ� ������������SSP� ��WR����&� ��������5+� ��

0LFURVHQV� 07&6������� 'R÷DOJD]��&+��� �������YRO�&+�� �� �� ���P9��YRO�

6HQVRUL&� &2��(����� &2� �����SSP� ������WR����&�
��������QRQ�

FRQG�� ��Q$�SSP�

6HQVRUL&� &2��(�����6� &2� �����SSP� ������WR����&�
��������QRQ�

FRQG�� �SSP�

6L[WK�6HQFH� &$7��� <DQÕFÕ�JD]ODU��0HWDQ��+LGURMHQ��(WDQ��3URSDQ��%�WDQ� ������/(/� ������WR����&�
�������QRQ�
FRQGHQVLQJ� ��P9��PHWDQ�
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hUHWLFL� 0RGHO� $OJÕODGÕ÷Õ�*D]�*D]ODU� 5DQJH� dDOÕúPD�6ÕFDNOÕ÷Õ� dDOÕúPD�1HP�DUDOÕ÷Õ�
$FFXUDF\��5HVROXWLRQ�

�.HVNLQOLN��

6L[WK�6HQFH� &$7���
<DQÕFÕ�JD]ODU��0HWDQ��+LGURMHQ��(WDQ��3URSDQ��%�WDQ�

������/(/� ������WR����&�
�������QRQ�
FRQGHQVLQJ� ��P9��PHWDQ�

6L[WK�6HQFH� (&2�6XUH��H�� &2� ������SSP� ������WR����&�
�������QRQ�
FRQGHQVLQJ� ���X$�SSP�

6L[WK�6HQFH� 6XUH&HOO���&2��0�� &2� ������SSP� ������WR����&�
��������QRQ�

FRQG�� ����X$�SSP�

���
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������*D]�6HQV|UOHULQH�DLW�gQHPOL�3DUDPHWUHOHU�
x�5DQJH� �dDOÕúPD� %|OJHVL�� 6HQV|U�Q� EXOXQGX÷X� RUWDP� LoHULVLQGH� GX\DUOÕ� ROGX÷X� JD]ÕQ� KDQJL�
NRQVDQWUDV\RQODUÕ�DUDVÕQGD�|Oo�P�\DSDELOGL÷LQLQ�ELOJLVLGLU����+DFLP��SSP��SLHFH�SHU�PLOOLRQ����
SSE �SLHFH� SHU� ELOOLRQ�� � YH� �/(/� �/RZHU� ([SORVLYH� /LPLW�� RODUDN� YHULOLU�� /(/� ELU� JD]�
NDUÕúÕPÕQÕQ� \DQÕFÕ� SDWOD\ÕFÕ� ROPDGÕ÷Õ�PLQLPXP�NRQVDQWUDV\RQGXU� YH� RUJDQLNOHU� LoLQ���� ����
DUDVÕQGDGÕU���

�
x�d|]�Q�UO�N��5HVROXWLRQ�� 6HQV|U�Q�KDVVDVL\HWLQL�EHOLUWHQ�EX�SDUDPHWUH�VHQV|U�Q�GX\DUOÕ�ROGX÷X�
JD]� LoLQ� WHSNL� YHUHELOGL÷L� PLQLPXP� JD]� PLNWDUÕ� GH÷LúLPL� RODUDN� WDQÕPODQDELOLU�� +DFLP� YH\D�
PLNWDUD� ED÷OÕ� RODUDN� GLUHQo�� JHULOLP�� IUHNDQV� JLEL� oÕNÕú� GH÷LúLPL� ELoLPLQGH� YHULOHELOLU� �gUQ��
��S)�SSP���

�
x�dDOÕúPD� 6ÕFDNOÕ÷Õ� 6HQV|U�Q� DOJÕODPD� \DSDELOGL÷L� VÕFDNOÕ÷Õ� EHOLUWLU�� %D]Õ� VHQV|UOHU� W�POHúLN�
VHQV|U� \DSÕVÕQGDGÕU�� HQWHJUH� ÕVÕWÕFÕ\D� VDKLSWLU� YH� GH÷LúLN� VÕFDNOÕNODUGD� GH÷LúLN� JD]ODUD� GX\DUOÕ�
KDOH�JHOPHNWHGLU��$QFDN�oDOÕúPD�VÕFDNOÕ÷Õ�EXQGDQ�ED÷ÕPVÕ]�RODUDN�VHQV|U�Q�LoLQGH�EXOXQGX÷X�
RUWDPÕQ VÕFDNOÕ÷ÕGÕU��

�
x�dDOÕúPD�1HP�$UDOÕ÷Õ� %�W�Q�JD]�VHQV|UOHUL�RUWDPÕQ�WDúÕGÕ÷Õ�QHPGHQ�HWNLOHQPHNWHGLUOHU��%HOLUOL�
ELU QHP� RUDQÕQÕQ� DOWÕQGD� YH\D� �VW�QGH� QHP� LoHUHQ� RUWDPODUGD� oDOÕúDPDPDNWDGÕUODU�� $\UÕFD�
GR÷UXOXN� GR÷UXVDOOÕN� YH� o|]�Q�UO�N� SDUDPHWUHOHUL� GH� QHPGHQ� HWNLOHQPHNWHGLU�� 6HQV|U�Q�
oDOÕúDFD÷Õ� RUWDPÕQ� QHP� RUDQÕ� LOH� VHQV|U�Q� YHULPOL� ROGX÷X� QHP� RUDQÕ� GH÷HUOHULQLQ� |UW�úPHVL�
|QHPOLGLU����

�
x�gP�U� �/LIH� 7LPH��� 6HQV|UOHULQ� \DSÕVÕQD�� PDO]HPHVLQH� YH� PRGHOLQH� J|UH� NXOODQÕP� V�UHOHUL�
GH÷LúLNOLN� J|VWHUPHNWHGLU�� $\UÕFD� HOHNWUR� NLP\DVDO� YH� ED]Õ� NDWDOLWLN� VHQV|UOHU� HOHNWUROLW� YH\D�
NDWDOLVW�PDO]HPHQLQ�\DúODQPDVÕ�JLEL�QHGHQOHUOH�VDNODPD��GHSRODPD�HVQDVÕQGD�GD�|P�UOHULQGHQ�
ND\EHGHELOPHNWHGLUOHU��%X�V�UH�UDI�|PU���VKHOI�OLIH��RODUDN�YHULOPHNWHGLU��

�
x�&HYDS�6�UHVL��5HVSRQVH�7LPH�� 2UWDPÕQ�JD]�NRQVDQWUDV\RQXQGD�PH\GDQD�JHOHQ�GH÷LúLNOL÷LQ�QH�
NDGDU� V�UH� VRQUD� VHQV|U� WDUDIÕQGDQ� DOJÕODQGÕ÷ÕQÕ� J|VWHULU�� 6HQV|U�Q� \DSÕVÕQD� YH� NÕOÕIODPD�
�KRXVLQJ��JHRPHWULVLQH�ED÷OÕ�RODUDN�GH÷LúPHNWHGLU��
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���� 1HP�YH�*D]��$OJÕODPD\D�øOLúNLQ�/LWHUDW�U�$UDúWÕUPDVÕ�6RQXoODUÕ�
1HP YH� JD]� VHQV|UOHUL� LOH� LOJLOL� \DSÕODQ� OLWHUDW�U� DUDúWÕUPDVÕ� YH� VRQXoODUÕQ� GH÷HUOHQGLULOPHVL�
VRQXFX�DúD÷ÕGDNL�VRQXoODUD�YDUÕOPÕúWÕU��
)ÕUÕQGD SLúLUPH� NRQWURO� X\JXODPDVÕQGD� QHP� VHQV|U�Q�Q� NXOODQÕPÕ� LOH� LOJLOL� |Q� oDOÕúPD�
\DSÕOPÕúWÕU�� )ÕUÕQGD� NXOODQÕOPD\D� X\JXQ� QHP� VHQV|U�Q�Q� VDKLS� ROPDVÕ� JHUHNOL� WHNQLN�
VSHVLILNDV\RQODUÕ�EHOLUOHQPLúWLU��

x� 6HQV|U�\HUOHúNHVL��)ÕUÕQ�EDFDVÕ�
x� dDOÕúPD�6ÕFDNOÕN�%|OJHVL����R&����R&
x� dDOÕúPD�1HP�%|OJHVL������5+�������5+�
x� +DVVDVL\HW�������5+�
x� %DFD�LoHULVLQGHNL�\D÷��NLU�JLEL�NRúXOODUD�GD\DQÕPOÕ�NÕOÕI�\DSÕVÕ�

%X]GRODEÕQGD� \L\HFHNOHULQ� UDI� |PU�Q�� DUWÕUPDN� DPDFÕ\OD� VHE]HOLN� LoHULVLQGH� QHP� DOJÕODPD�
DPDoOÕ� NXOODQÕOPD\D� X\JXQ� QHP� VHQV|U�Q�Q� VDKLS� ROPDVÕ� JHUHNOL� WHNQLN� VSHVLILNDV\RQODU�
úXQODUGÕU��

x� 6HQV|U� \HUOHúNHVL�� %X]GRODEÕ� VHE]HOLN� E|OPHVL� YH\D� \L\HFHN� W�U�QH� |]HO�
ROXúWXUXOPXú�\L\HFHN�VDNODPD�E|OPHVL��

x� dDOÕúPD�6ÕFDNOÕN�%|OJHVL����R&����R&
x� dDOÕúPD�1HP�%|OJHVL������5+�������5+�
x� +DVVDVL\HW�������5+�

7HNQLN� VSHVLILNDV\RQODUÕ� EH\D]� Hú\DGD� NXOODQÕOPD\D� X\JXQ� QHP� VHQV|U�� �UHWLFLOHUL� YH� VHQV|U�
NRGODUÕ úXQODUGÕU�� +21(<:(//� +,+������� +21(<:(//� +,+������� +<*520(75,;�
+0;����'6�� 60$57(&� 607+6���� 2+0,&� ,QVWUXPHQWV� $%6������ *()5$1�
+�����+������6(16,5,21�6+7;;��+80,5(/�+6�����������3$1$0(75,&6�0LQLFDS����
%X]GRODEÕQGD�VHE]HOLNWH�QHP�DOJÕODPD�DPDoOÕ�2+0,&�,QVWUXPHQWV�$%6�����GÕúÕQGD�GL÷HU�QHP�
VHQV|UOHUL NXOODQÕOPD\D� X\JXQGXU�� .DSDVLWLI� YH� UH]LVWLI� WLS� VHQV|UOHULQ� EX]GRODEÕ� NRúXOODUÕQGD�
SHUIRUPDQVÕ�KHGHIOHQHQ�VÕQÕUODUGDGÕU��
dHLúWLOL� �UHWLFLOHUH� DLW� HOHNWULNOL� DQNDVWUH� IÕUÕQODU� LQFHOHQGL÷LQGH�� EX� IÕUÕQODUGD� QHP� DOJÕODPD�
DPDoOÕ�2KPLF�,QVWUXPHQWV�$%6�����ÕVÕO�LOHWNHQOLN�VHQV|U�Q�Q�NXOODQÕOGÕ÷Õ�J|U�OP�úW�U��(3&26��
6+,%$85$� JLEL� �UHWLFLOHULQGH� EHQ]HU� WHNQLN� VSHVLILNDV\RQODUGD� ÕVÕO� LOHWNHQOLN� QHP� VHQV|UOHUL�
PHYFXWWXU��2+0,&�$%6����� WHUPDO�LOHWNHQOLN�GH÷LúLPL�\ROX\OD�DOJÕODPD�\DSDQ�ELU�PXWODN�QHP�
VHQV|U�G�U������& oDOÕúPD�DUDOÕ÷ÕQÕQ��VW�VÕQÕUÕ�RODUDN�YHULOPHNWHGLU��1HPL�������J�P� DUDOÕ÷ÕQGD�
|OoHELOPHNWHGLU��$\UÕFD�NLP\DVDO�JD]ODUD�YH�\R÷XúPD\D�NDUúÕ�GD\DQÕNOÕGÕU�YH�NRUX\XFX�ELU�NÕOÕI�
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�KRXVLQJ� LoLQGHGLU�� '&� ��9¶OD� EHVOHQPHNWH� YH� oÕNÕúÕ� ����P9� DUDVÕQGD� GH÷LúPHNWHGLU�� )ÕUÕQ�
X\JXODPDODUÕ� LoLQ� JD\HW� X\JXQ� J|]�NPHNOH� EHUDEHU�� ÕVÕO� LOHWNHQOLN� VHQV|UOHUL� G�ú�N�
VÕFDNOÕNODUGDNL�NDUDUOÕOÕN�SUREOHPOHUL�QHGHQL\OH�EX]GRODEÕ�X\JXODPDODUÕ�LoLQ�WHUFLK�HGLOPHPHOLGLU��
%D]Õ� �UHWLFLOHUH� DLW� HOHNWULNOL� DQNDVWUH� IÕUÕQODU� LQFHOHQGL÷LQGH� $(*� &%������ IÕUÕQGD� EXKDUOÕ�
SLúLUPH�\DSÕOPDNWDGÕU��$QFDN�IÕUÕQ��]HULQGH�QHP�VHYL\HVLQL�DOJÕODPD�YH�NRQWURO�LoLQ�KHUKDQJL�ELU�
QHP� VHQV|U�� NXOODQÕOPDPÕúWÕU�� %5$1'7¶� LQ� 7�UNL\H� SD]DUÕQGD� EXOXQDQ� HOHNWULNOL� DQNDVWUH�
IÕUÕQÕQGD� QHP� VHQV|U�� NXOODQÕOPDNWDGÕU�� 7HNQRORML� ³,QWHOOLJHQW� &RRNLQJ� 6\VWHP´ LVPL� LOH�
SD]DUODQPDNWDGÕU�� %X� IÕUÕQODUD� DLW� QHP� DOJÕODPD�� QHPOHQGLUPH� YH� NRQWURO� DOW\DSÕVÕQD� DLW�
EHQFKPDUN�\DSÕOPÕúWÕU��6RQXoODUD�VRQUDNL�E|O�POHUGH�GHWD\OÕ�\HU�YHULOHFHNWLU��
*D] VHQV|UOHULQLQ�EH\D]�Hú\DGD��|]HOOLNOH�IÕUÕQ�YH�EX]GRODEÕQGD�NXOODQÕPÕ�KHQ�]�\D\JÕQ�GH÷LOGLU��
$QFDN� OLWHUDW�U� LQFHOHQGL÷LQGH� E�\�N� EH\D]� Hú\D� �UHWLFLOHULQLQ� JD]� VHQV|U�� DODQÕQGD� oDOÕúDQ�
HQVWLW����QLYHUVLWH�YH��UHWLFLOHUOH� LúELUOL÷L� LoLQGH�oDOÕúWÕ÷Õ�ELOLQPHNWHGLU��/LWHUDW�U� LQFHOHQGL÷LQGH�
EX]GRODEÕQGD�WD]HOLN�DOJÕODPD�DPDoOÕ�JD]�VHQV|U��NXOODQÕPÕ�LOH�LOJLOL�ELOJL�HGLQLOHPHPLúWLU��
)ÕUÕQGD�SLúLUPH�NRQWURO�DPDoOÕ�JD]�VHQV|U�Q�Q�NXOODQÕPÕ�LOH�LOJLOL�0ø(/(��%26&+�6,(0(16�YH�
:+,5322/�JLEL��UHWLFLOHULQ�oDOÕúPD�\DSWÕNODUÕ�ELOLQPHNWHGLU��0LNURGDOJD�IÕUÕQODUGD�QHP�YH�JD]�
VHQV|U�Q�Q� NXOODQÕPÕ� \D\JÕQGÕU�� DQNDVWUH� HOHNWULNOL� IÕUÕQODUGD� \�NVHN� SLúLUPH� VÕFDNOÕNODUÕ�
QHGHQL\OH� VHQV|U� NXOODQÕPÕ� \D\JÕQ� GH÷LOGLU�� 3LúLUPH� NRQWURO� DPDoOÕ� JD]� VHQV|U�� NXOODQDQ� YH�
SL\DVDGD��U�Q��EXOXQDQ� WHN�DQNDVWUH�HOHNWULNOL� IÕUÕQ�0,(/(�+������%�.$7�NRGOX� IÕUÕQGÕU��%X�
IÕUÕQGD� QHP� YH� RNVLMHQ� VHQV|U�� NXOODQÕOPDNWDGÕU� YH� WLFDUL� RODUDN� ³EDNLQJ� VHQVRU´ LVPL� LOH�
SD]DUODQPDNWDGÕU�� g]HOLNOH� .(.� W�U�� \L\HFHNOHULQ� SLúLULOPHVLQGH� RWRPDWLN� NRQWURO� VD÷ODQGÕ÷Õ�
EHOLUWLOPHNWHGLU���
0,(/(� IÕUÕQGD� SLúLUPH� NRQWURO� DPDoOÕ� JD]� VHQV|U�Q�Q� NXOODQÕOPDVÕ� DPDFÕ\OD� $OPDQ\D¶GD�
ELOLQHQ� DUDúWÕUPD� HQVWLW�OHUL� LOH� oDOÕúPDODUÕ� GHYDP� HWPHNWHGLU�� 6(1625	7(67� �����
VHPSR]\XPXQGD� ³6WDQGDUGL]HG� 3ULPDU\� $URPD� 1RVH� �63$1��� DQ� DSSURDFK� WR� VWDQGDUGLVH�
PXOWLVHQVRU� DUUD\V� IRU� WKH� GHWHFWLRQ� RI� NH\� IRRG� RGRUDQWV´� LVLPOL� ELOGLUL� VXQXOPXúWXU�� %LOGLUL�
LoHUL÷LQGH�\HU�YHULOGL÷L��]HUH�oRNOX�VHQV|U�GL]LOHUL��PXOWLVHQVRU�DUUD\��NXOODQÕODUDN��\L\HFHNOHULQ�
SLúLUPH� VÕUDVÕQGD� RUWDPD� EÕUDNWÕ÷Õ� JHoLFL� ELOHúHQOHUL� DOJÕODPDN� DPDFÕ\OD� DURPD� VHQV|U��
JHOLúWLULOPHNWHGLU��
�:+,5322/�� JD]� VHQV|U�Q�Q� SLúLUPH� NRQWURO� X\JXODPDVÕQGD� NXOODQÕOPDVÕ� LOH� LOJLOL� RODUDN�
øWDO\D¶GD� 0LODQR� hQLYHUVLWHVL� LOH� oDOÕúPDNWDGÕU�� (OHNWURQLN� NRNX�JD]� VHQV|UOHUL� NXOODQÕODUDN�
SLúLUPH�SURVHVLQLQ�L]OHQPHVL�YH�NRQWURO�HGLOPHVL�LOH�LOJLOL�oDOÕúPD�\DSPDNWDGÕUODU��
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3D]DUGD� EXOXQDQ� PLNURGDOJD� IÕUÕQODUGD� JD]� VHQV|U�� \D\JÕQ� RODUDN� NXOODQÕOPDNWDGÕU�� 3LúLUPH�
NRQWURO� DPDoOÕ� HQ� \D\JÕQ� NXOODQÕODQ� JD]� VHQV|UOHUL� ),*$52�7*6� VHULVL� 7*6����� 7*6���� YH�
7*6 ���� NRGOX� 6Q2��[� WHPHOOL� JD]� VHQV|UOHULGLU�� %X� VHQV|UOHU� DONRO� YH� VX� EXKDUÕQD� NDUúÕ�
GX\DUOÕGÕU��PLNURGDOJD�IÕUÕQODUGD�SLúLUPH�]DPDQÕQÕQ�NRQWURO�QGH�NXOODQÕOPDNWDGÕU�>��@��
*D]� VHQV|UOHULQLQ� HOHNWULNOL� DQNDVWUH� IÕUÕQODUGD� GL÷HU� ELU� NXOODQÕP� QHGHQL� GH�� NHQGL� NHQGLQL�
WHPL]OHPH�|]HOOL÷LQH�VDKLS�IÕUÕQODUGD�NLU�VHYL\HVLQH�ED÷OÕ�RODUDN�WHPL]OHPH�]DPDQÕQÕQ�RWRPDWLN�
EHOLUOHQPHVLGLU��%X� DPDoOD� SLUROLWLN� IÕUÕQODUGD� ÕVÕO� LOHWNHQOLN� VHQV|UOHUL� NXOODQÕODELOGL÷L� JLEL� JD]�
VHQV|UOHUL�GH�NXOODQÕOPDNWDGÕU��%RVFK�6LHPHQV�+%���������NRGOX�IÕUÕQGD�)LJDUR�7*6�����NRGOX�
JD]� VHQV|U�� IÕUÕQ� HJ]R]XQD� \HUOHúWLULOHUHN� NXOODQÕOPDNWDGÕU�� )ÕUÕQÕQ� \�NVHN� VÕFDNOÕNWD� NLUOHUL�
\DNDUDN� WHPL]OHPHVL� VÕUDVÕQGD� KLGURNDUERQ�� NDUERQ� PRQRNVLW�� NDUERQ� GLRNVLW�� KLGURMHQ� YH� VX�
RUWD\D�oÕNPDNWDGÕU��%X�DPDoOD�NXOODQÕODQ�JD]�VHQV|UOHUL�EX�JD]� LoHUL÷LQH�GX\DUOÕ��\R÷XQ�RODUDN�
NDUERQ�PRQRNVLW�JD]ÕQÕ�DOJÕODPDNWDGÕU���
*D]� VHQV|UOHULQLQ� IÕUÕQ� YH� EX]GRODEÕQGD� NXOODQÕPÕ� LoLQ� |QFHOLNOH� SLúLUPH� YH� \L\HFHN� VDNODPD�
SURVHVOHUL� VÕUDVÕQGD�� KHGHI� JD]�NRNX� VHQV|UOHULQLQ� NXOODQÕP� RODVÕOÕ÷ÕQÕQ� YH� EDúDUÕPÕQÕQ�
DUDúWÕUÕOPDVÕ�LoLQ�PDUN|UOHULQ�EHOLUOHQPHVL�JHUHNPHNWHGLU��%X�DPDoOD�KDVVDV�JD]�DQDOL]�FLKD]ODUÕ�
LOH� �LQIUDUHG� VSHFWURJUDSK�� PDVV� VSHFWURJUDSK�� JDV� FKURPDWRJUDSK\� EHOLUOH\LFL� PDUN|UOHU�
WDQÕPODQPDOÕGÕU��%HQ]HU�oDOÕúPD�IÕUÕQGD�SLúLUPH�SURVHVL�LoLQ�GH�\DSÕOPDOÕGÕU��
*D]�NRNX� DOJÕODPD� DODQÕQGD� LOHUL� VHYL\HGH� DUDúWÕUPDODU� HOHNWURQLN� EXUXQ� �H�QRVH� NDSVDPÕQGD�
W�P� G�Q\DGD� GHYDP� HWPHNWHGLU�� (OHNWURQLN� EXUXQ� oDOÕúPDODUÕ� DOJÕODPDGD� NXOODQÕODQ� VHQV|U� YH�
VHQV|U VLVWHPL� WHNQRORMLOHULQL��|UQHNOHPH�YH�YHUL�NDUDNWHUL]DV\RQX�YH�|]QLWHOLN�oÕNDUPD�VLVWHPL�
�SDWWHUQ� UHFRJQLWLRQ��� YHUL� GH÷HUOHQGLUPH� YH� VLVWHP� VWDQGDUGL]DV\RQX� ROPDN� �]HUH� IDUNOÕ� DOW�
oDOÕúPDODUGDQ� ROXúPDNWDGÕU�� � (OHNWURQLN� EXUXQ� DODQÕQGD� oDOÕúDQ� SHN� oRN� HQVWLW�� YH� DUDúWÕUPD�
ELULPL�PHYFXWWXU��%X�DODQGD�126(�,,�LVLPOL�ELU�ELOJL�SD\ODúÕP�YH�LOHWLúLP�D÷Õ�NXUXOPXúWXU��%X�D÷�
LoHULVLQGH�$/3+$�026��78%,1*(1�hQLYHUVLWHVL��(7+�=XULFK�JLEL�E�\�N�DUDúWÕUPD�ELULPOHUL�
YH VHQV|U��UHWLFLOHUL�PHYFXWWXU�>��@��
+HGHI� X\JXODPD� LoLQ� QHP� YH� JD]� VHQV|U�� VHoLPLQL� EDúWD� VHQV|U�Q� VDKLS� ROGX÷X� WHNQLN�
VSHVLILNDV\RQODU� ROPDN� �]HUH�� EH\D]� Hú\D� �UHWLFLVLQLQ�P�úWHULQLQ�� EHOLUOHGL÷L� SHUIRUPDQV�IL\DW�
NULWHUOHUL�EHOLUOHPHNWHGLU��
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%X�E|O�PGH�\DSÕODQ�DUDúWÕUPD�DGÕQD�|QHPOL�RODQODU�KDNNÕQGD�D\UÕQWÕOÕ�ELOJL�YHULOPLúWLU��3LúLULFL�
EX]GRODEÕ��QHP�VHQV|U� YH�JD] VHQV|U��DQDKWDU�NHOLPHOHUL\OH�\DSÕODQ�DUDPDGDQ�����DGHW�SDWHQW�
HOGH HGLOPLúWLU��%X�SDWHQWOHUGHQ����WDQHVL�EX]GRODEÕQGD�QHP�YH�JD]�VHQV|U��X\JXODPDODUÕQD�����
WDQHVL� GH� IÕUÕQGD� QHP� YH� JD]� NRQWUROO�� SLúLUPH� HNLSPDQ� YH\D� \|QWHPOHULQH� DLWWLU�� *HUL� NDODQ�
SDWHQWOHU�oR÷XQOXNOD�RFDNODUGD�NXOODQÕODQ�VHQV|UO��G�]HQHNOHU��IÕUÕQ�YH\D�EX]GRODEÕQGD�VÕFDNOÕN�
DOJÕODPD�X\JXODPDODUÕ�LoLQGLU����DGHW�SDWHQW�GH�DVSLUDW|UGH�QHP�YH�JD]�VHQV|UOHULQLQ�NXOODQÕPÕ�LOH�
LOJLOLGLU��ùHNLO�������
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%X]GRODEÕ )ÕUÕQ $VSLUDW|U 'L÷HU���2FDN�
VÕFDNÕOÕN��\DQJÕQ
NRQWURO��Y�E��

øQFHOHQHQ�%H\D]Hú\DGD�*D]�YH�1HP�$OJÕODPD�LOH�øOJLOL�����3DWHQWLQ�
øoHULNOHULQH�*|UH�'D÷ÕOÕPÕ*D]�$OJÕODPD

1HP�$OJÕODPD

ùHNLO�����3DWHQWOHULQ��U�Q�ED]ÕQGD�GD÷ÕOÕPÕ��
)ÕUÕQ� YH� EX]GRODEÕQGD� QHP� YH� JD]� VHQV|U�� X\JXODPDODUÕQD� LOLúNLQ� SDWHQWOHULQ� �ONHOHUH� J|UH�
GD÷ÕOÕPÕQD�EDNÕOGÕ÷ÕQGD�-DSRQ��UHWLFLOHULQ�|QH�oÕNWÕ÷Õ�J|U�OPHNWHGLU��7RVKLED��0DWVXVKLWD��6KDUS��
6DQ\R�JLEL�-DSRQ�ILUPDODUÕ�EDúWD�ROPDNOD�EHUDEHU�%RVFK�6LHPHQV�+DXVJHUDHWH� 0LHOH��:KLUOSRRO�
&RUSRUDWLRQ��*HQHUDO�(OHFWULF�&RPSDQ\��6DPVXQJ��*ROG�6WDU�JLEL $YUXSDOÕ��$PHULNDOÕ�YH�.RUHOL�
ILUPDODUÕQ�GD�NRQX\D�LOLúNLQ�SDWHQWOHUL�EXOXQPDNWDGÕU��ùHNLO��������
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6$1<2�(/(&75,&�&2�/7'
0,(/(�	�&,(��'(�
*2/'�67$5�&2��.5�
'øö(5

ùHNLO�����3DWHQWOHULQ��UHWLFLOHUH�J|UH�GD÷ÕOÕPÕ��
øQFHOHQHQ� SDWHQWOHULQ� \ÕOODUD� J|UH� GD÷ÕOÕPÕQD� EDNÕOGÕ÷ÕQGD� ���������� \ÕOODUÕ� DUDVÕQGD� NRQX\D�
LOLúNLQ�SDWHQWOHU�D]�VD\ÕGD�LNHQ��EX�VD\ÕQÕQ�����������DUDOÕ÷ÕQGD�DUWWÕ÷Õ�YH�����������DUDOÕ÷ÕQGD�
LVH�JLGHUHN�\D\JÕQODúWÕ÷Õ�J|U�OPHNWHGLU��ùHNLO�������%X�GD÷ÕOÕP�QHP�YH�JD]�VHQV|UOHULQLQ�EH\D]�
Hú\D\D� HQWHJUDV\RQX� NRQXVXQXQ� \HQL� ROGX÷XQX� J|VWHUPHQLQ� \DQÕQGD�� EX]GRODEÕ� YH� IÕUÕQ� LoLQ�
NRQXQXQ�|QHPLQGHNL�DUWÕúD�GD�LúDUHW�HWPHNWHGLU��

� øQFHOHQHQ� SDWHQWOHUGH� SLúLULFL� JUXEXQGD� QHP� VHQV|UOHULQLQ� oR÷XQOXNOD� IÕUÕQ� X\JXODPDODUÕQGD��
|]HOOLNOH�GH�PLNURGDOJD�IÕUÕQ�X\JXODPDODUÕQGD�NXOODQÕOGÕ÷Õ�J|U�OP�úW�U��)ÕUÕQGD�VÕFDNOÕN�YH�QHP�
DOJÕODPD� YH� NRQWURO�Q�Q� VD÷ODQPDVÕ� LOH�� \L\HFHN� SLúLUPH� V�UHVLQL� EHOLUOHPH�� HQHUML� YH� ]DPDQ�
RSWLPL]DV\RQX� YH� VD÷OÕNOÕ� YH� NDOLWHOL� SLúLUPHQLQ� VD÷ODQPDVÕ� P�PN�QG�U�� )ÕUÕQGD� JD]�NRNX�
VHQV|U�� X\JXODPDODUÕ� RWRPDWLN� SLúLUPH� X\JXODPDODUÕ� LoLQ� NXOODQÕODELOHFH÷L� JLEL�� NHQGL� NHQGLQL�
WHPL]OHPH�|]HOOL÷LQH�VDKLS�IÕUÕQODUGD�HJ]RVWDQ�DWÕODQ�JD]�RUDQÕ�EHOLUOHQHUHN�WHPL]OHPH�V�UHVLQLQ�
EHOLUOHQPHVL� LoLQ� GH� NXOODQÕODELOPHNWHGLU�� g]HWOH� IÕUÕQGD� VÕFDNOÕN�� QHP� YH� JD]�NRNX� VHQV|U��



��
HQWHJUH�NXOODQÕODUDN��SLúLULOHQ�\L\HFHN�W�U�QH�YH�PLNWDUÕQD�ED÷OÕ�PLQLPXP�NXOODQÕFÕ�JHUHNVLQLPL�
JHUHNWLUHQ�RWRPDWLN�SLúLUPH�DOJRULWPDODUÕ�JHOLúWLUPHN�P�PN�QG�U��
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�� ��
�� �� ��
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��

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

%H\D]�(ú\DGD�1HP�YH�.RNX�$OJÕODPD�øOJLOL�øQFHOHQHQ�����
3DWHQWLQ�<ÕOODUD�J|UH�'D÷ÕOÕPÕ

ùHNLO�����3DWHQWOHULQ�EDúYXUX�\ÕOÕQD�J|UH�GD÷ÕOÕPÕ�
� %X]GRODEÕ�LoHULVLQGH�VDNODQDQ�\L\HFHNOHULQ�FLQVLQL�DOJÕOD\DUDN��JÕGD�VDNODPD�NRúXOODUÕQÕ�RSWLPL]H�

HGH�� \L\HFH÷LQ� ER]XOPD\D� EDúODGÕ÷Õ� DQÕ� DOJÕOD\DQ� YH� NXOODQÕFÕ\Õ� VHV� YH\D� NXOODQÕFÕ� SDQHOL�
DUDFÕOÕ÷Õ\OD� X\DUDQ� JD]� YH� QHP� VHQV|U�� X\JXODPDODUÕQÕQ� SDWHQWOHUL� LOH� NDUúÕODúÕOPÕúWÕU�� %X�
SDWHQWOHUGHQ� EX]GRODEÕQGD� VDNODQDQ� \L\HFH÷LQ� W�U�Q�Q� EHOLUOHQPHVLQGH� JD]� VHQV|UOHULQLQ�
NXOODQÕOGÕ÷Õ� ELOLQPHNWHGLU�� 1HP� VHQV|U�Q�Q� LVH� JÕGD� VDNODPD� RUWDPÕQGD� QHPLQ� DOJÕODQPDVÕ� YH�
\L\HFHN� W�U�QH�X\JXQ�QHP�RUDQÕQ�EX]GRODEÕ� LoL�QHP�NRQWURO��\|QWHPL� LOH�VD÷ODQPDVÕ�DPDFÕ\OD�
NXOODQÕOGÕ÷Õ�J|U�OPHNWHGLU�� �
øQFHOHQHQ�SDWHQWOHUGHQ�EX]GRODEÕ�YH�IÕUÕQ�GÕúÕQGD�JD]�YH�YH\D�QHP�VHQV|UOHULQLQ�NXOODQÕODELOHFH÷L�
ELU GL÷HU� HY� Hú\DVÕ� GD� DVSLUDW|U�KDYDODQGÕUPD� FLKD]Õ� RODUDN� � J|]H� oDUSPDNWDGÕU�� gQ�P�]GHNL�
\ÕOODUGD�ELOJL�WHNQRORMLOHULQGHNL�JHOLúPH�LOH�ELUOLNWH��|]HOOLNOH�GH�NDEORVX]�LOHWLúLP�WHNQRORMLOHULQLQ�
GDKD�GD�\D\JÕQODúPDVÕ�YH�XFX]ODPDVÕ�PXWIDN�LoHULVLQGHNL�IÕUÕQ��EX]GRODEÕ��DVSLUDW|U�YH�RFDN�JLEL�
�U�QOHULQ�HQWHJUH�NRQWURO��QLWHVLQGHQ�NRQWURO�HGLOPHVLQL�JHUHNWLUHFHNWLU��%X�DPDoOD�DNÕOOÕ�PXWIDN�
NRQVHSWLQLQ�ROXúWXUXOPDVÕ�LoLQ�DOÕQDQ�SDWHQWOHU�GH�PHYFXWWXU��



��

���� 3LúLULFL�&LKD]ODUGD�1HP�$OJÕODPD�øOJLOL�3DWHQWOHU�
%X�E|O�PGH�XOXVODU�DUDVÕ�SDWHQW�YHULWDEDQODUÕQGDQ�HOGH�HGLOHQ�SLúLULFL�FLKD]ODUGD�QHP�DOJÕODPD�LOH�
LOLQWLOL� SDWHQWOHU� YHULOPLúWLU�� %|O�P� ER\XQFD� SDWHQWH� LVLPOHULQLQ� 7�UNoH� NDUúÕOÕNODUÕ� SDWHQWH� DLW�
D\UÕQWÕODUÕQ� YHULOGL÷L� DOW� E|O�POHULQ� EDúOÕ÷Õ� RODUDN� YHULOPLúWLU�� %DúOÕ÷ÕQ� KHPHQ� DOWÕQGD� YHULOHQ�
N�o�N� WDEORODU� JHUHNVL]� NDUÕúÕNOÕ÷ÕQ� |Q�QH� JHoPHN� DGÕQD� oL]HOJH� RODUDN� NDEXO� HGLOPHPLú� YH�
oL]HOJH QXPDUDVÕ�YHULOPHPLúWLU��

����� 1HPH�%D÷OÕ�3LúLUPH�6�UHVL�$\DUODPD�$SDUDWÕ�
3DWHQW�1R� 86��������
3DWHQW�$GÕ� $SSDUDWXV�IRU�FRQWUROOLQJ�KHDWLQJ�WLPH�XWLOL]LQJ�KXPLGLW\�VHQVLQJ�
<D\ÕQODQPD�7DULKL� �����������
%XOXúX�<DSDQ�.LúL�OHU�� 7HWVX�.RED\DVKL��7DNDWR�.DQD]DZD��0DNDWR�7VXERL�
8\JXOD\ÕFÕ�ODUÕ�� 0$7686+,7$�(/(&75,&�,1'8675,$/�&2�/7'�
�

)ÕUÕQ� LoHULVLQGH� IDUNOÕ� \L\HFHN� WLSOHUL�� ÕVÕWPD� EDúODQJÕFÕQGDQ� VRQUD� IDUNOÕ� ]DPDQODUGD� DQL� QHP�
\�NVHOPHOHULQH� QHGHQ� ROPDNWDGÕU�� %X� SDWHQW� QHPLQ� EHOLUOL� ELU� GH÷HUH� XODúPD� V�UHVLQH� EDNDUDN�
SLúLUPH�V�UHVLQL�YH�ÕVÕWÕFÕ�J�F�Q��D\DUOD\DQ�ELU�PLNURGDOJD�IÕUÕQD�DLWWLU��$QL�QHP�\�NVHOPHVLQLQ�
]DPDQÕ�WHVSLW�HGLOHUHN�SLúLULOHQ�PDWHU\DOLQ�FLQVL�DQODúÕOPÕú�ROXU�YH�EXQD�X\JXQ�SLúLUPH�YH�SLúLUPH�
V�UHVL� �7� � WD\LQL� \DSÕOÕU�� ùHNLO� ���� GH� J|U�OHQ� 7�� V�UHVL� � SLúLULOHFHN� \L\HFH÷LQ� QH� W�U� ROGX÷X�
NRQXVXQGD� ELOJL� YHUPHNWHGLU�� 7�  N� ;� 7� RODUDN� YHULOPHNWH� YH� EX� N� NDWVD\ÕVÕQÕQ� \DSÕODQ�
GHQH\OHUOH� EHOLUOHQGL÷L� V|\OHQPHNWHGLU�� $\UÕFD� ÕVÕWÕFÕ� J�F�Q�Q� IÕUÕQÕQ� LON� VÕFDNOÕ÷ÕQD� � YH� \LQH�
QHPLQ� EDKVHGLOHQ� NULWLN� GH÷HUH� XODúPDVÕ� LoLQ� JHoHQ� V�UH\H� ED÷OÕ� RODUDN� D\DUODQGÕ÷Õ�
EHOLUWLOPHNWHGLU��

ùHNLO������)DUNOÕ�W�U�\L\HFHNOHUH�LOLúNLQ�QHP�]DPDQ�GH÷LúLPOHUL��



��

%DFD�

1HP�VHQV|U��

)DQ�

�

ùHNLO ����)ÕUÕQÕQ�NHVLWL�YH�QHP�VHQV|U�Q�Q�\HUL��

����� 1HP�6HQV|UO��3LúLUPH�&LKD]Õ�
3DWHQW�1R� $8����������86��������
3DWHQW�$GÕ� +HDWLQJ�DSSDUDWXV�ZLWK�KXPLGLW\�VHQVRU�
<D\ÕQODQPD�7DULKL� �����������
%XOXúX�<DSDQ�.LúL�OHU�� $QGX�<X]L��7DWHGD�.RLFKL��7VXGD�7DWVX\D�
8\JXOD\ÕFÕ�ODUÕ�� 6+$53�..��-3��
�
*HQHO� RODUDN� SLúLULFL� FLKD]ODUGD� NXOODQÕOPDVÕ� G�ú�Q�OHQ� \HWHUOL� KDVVDVL\HWWH� YH� X\JXQ�PDOL\HWOL�
ELU QHP� YH� VÕFDNOÕN� |OoPH� G�]HQH÷L� SDWHQWLQ� DPDFÕ� RODUDN� WDQÕPODQPDNWDGÕU��0LNURGDOJD� IÕUÕQ�
NXOODQÕP� DODQÕQD� |UQHN� RODUDN� YHULOPHNWH�� EDKVHGLOHQ� VHQV|UOHULQ� HJ]R]� NDQDOÕ� �EDFD�� LoHULVLQH�
\HUOHúWLULOHELOHFH÷L�V|\OHQPHNWHGLU���ùHNLO�������1HP�DOJÕODPD�LoLQ�ELUL�RUWDP�ÕVÕVÕQD�PDUX]�NDODQ�
YH ELUL�NHQGLVL�ÕVÕ��UHWHQ�LNL�HOHPDQGDQ�NDoDQ�ÕVÕ�PLNWDUÕ�DUVÕQGDNL�LOLúNLGHQ�ID\GDODQÕOPDNWDGÕU��
%X�\ROOD�DOJÕODQDQ�QHP��PXWODN�QHP�ROPDNWDGÕU��$QODWÕODQ�VÕFDNOÕN�YH�QHP�VHQV|UOHUL�\DUGÕPÕ\OD�
X\JXQ�]DPDQGD�ÕVÕWPD\Õ�VRQODQGÕUDELOHFHN�ELU�GHYUH�YHULOPHNWHGLU���ùHNLO������

�



��

(J]RVW�NDQDOÕ�

6HQV|UOHU

ùHNLO�����1HP�VHQV|UO��PLNURGDOJD�IÕUÕQGDQ�ELU�SHUVSHNWLI��

1HP�YH�VÕFDNOÕN�DOJÕODPD

0DJQHWURQ��,VÕWÕFÕ�

ùHNLO�����6HQV|UO��ÕVÕWÕFÕ�NRQWURO���

����� 1HP�YH�'XPDQ�$OJÕOD\DQ�%LU�6HQV|UOH�$NÕOOÕ�3LúLUPH�
3DWHQW�1R� 86��������
3DWHQW�$GÕ� &RRNLQJ�2YHQ�:LWK�0XOWL�)XQFWLRQ�*DV�6HQVRU�
<D\ÕQODQPD�7DULKL� �����������
%XOXúX�<DSDQ�.LúL�OHU�� 7DNHVKL�1LZD��1DUD�



��

8\JXOD\ÕFÕ�ODUÕ�� 0$7686+,7$�(/(&75,&�,1'8675,$/�&2�/7'�
9HULOHQ� VLVWHPLQ� LOJL� oHNLFL� HOHPDQÕ�� IÕUÕQ� LoHULVLQGHNL� KDYD\Õ� GÕúDUÕ� NODYX]OD\DQ� HJ]R]� �EDFD��
E|O�P��LoHULVLQH�\HUOHúWLULOPLú�LNL�IRQNVL\RQOX�ELU�oHúLW�VHUDPLN�VHQV|UG�U��%X�VHQV|U�Q�DOJÕODPD�
NDUDNWHULVWL÷L� \�]H\� VÕFDNOÕ÷ÕQD� ED÷OÕ� RODUDN� GH÷LúPHNWHGLU�� �ùHNLO� �����6HQV|U�Q� ÕVÕWÕFÕ� SDUoDVÕ�
'&� JHULOLP� ND\QD÷Õ\OD� EHVOHQGL÷LQGH� SLúLUPHQLQ� ED]Õ� DúDPDODUÕQGD� \L\HFHNOHUGHQ� DoÕ÷D� oÕNDQ�
GXPDQD��DVWDELO�YH\D�$&�DNÕPOÕ�ELU�JHULOLP�ND\QD÷Õ�LOH�EHVOHQGL÷LQGH�LVH�EXOXQGX÷X�RUWDPGDNL�
VX EXKDUÕQD�GX\DUOÕ�KDOH�JHOPHNWHGLU��
�.XOODQÕFÕGDQ� DOÕQDQ� SLúLUPH�PRGX� ELOJLVLQH� ED÷OÕ� RODUDN� VHQV|U� X\JXQ� DOJÕODPD� IRQNVL\RQXQD�
VDKLS�RODFDN�úHNLOGH�EHVOHQLU���ùHNLO������gOo�OHQ�EX�GXPDQ�YH\D�QHP�ELOJLOHUL�SLúLUPH�EDúDUÕVÕQÕ�
DUWWÕUPDN��]HUH�ÕVÕWÕFÕ��PLNURGDOJD�YH\D�UH]LVWDQV��J�oOHULQLQ�D\DUODQPDVÕ�LoLQ�NXOODQÕOÕU��

$OJÕOD\ÕFÕ�
E|OJH�,VÕWÕFÕ

ùHNLO�����øNL�IRQNVL\RQOX�VHQV|U��



��

ùHNLO�����6HQV|U�IRQNVL\RQXQXQ�VHoLOPHVL��

����� 1HP��$ONRO�YH�2SWLN�$OJÕOD\ÕFÕOÕ�$NÕOOÕ�3LúLUPH�&LKD]Õ�
3DWHQW�1R� (3��������
3DWHQW�$GÕ� +HDWLQJ�DSSDUDWXV�
<D\ÕQODQPD�7DULKL� �����������
%XOXúX�<DSDQ�.LúL�OHU�� 7DNDJL�0LQRUX�&�2�1DJR\D�:RUNV��-3��
8\JXOD\ÕFÕ�ODUÕ�� 72.<2�6+,%$85$�(/(&75,&�&2�
�
)ÕUÕQ�LoL�VÕFDNOÕ÷Õ�YH�Õ]JDUD�LoLQGHNL�VÕFDNOÕ÷Õ�D\UÕ�D\UÕ�|OoPHN�LoLQ�LNL�VÕFDNOÕN�VHQV|U�QH�YH�HN�
RODUDN� EXKDU� �QHP�� VHQV|U�QH�� DONRO� �JD]�� VHQV|U�QH�� \L\HFH÷LQ� NDYUXOPD�GXUXPXQX� DOJÕOD\DQ�
ELU� IRWR� VHQV|UH� YH� IÕUÕQ� NDSÕVÕQÕQ� DoÕOÕS� DoÕOPDGÕ÷Õ� JLEL� |QHPOL� GXUXPODUÕ� EHOLUWHQ� DQDKWDUODUD�
VDKLS�JHOLúPLú�ELU�SLúLUPH�FLKD]Õ�WDULI�HGLOPHNWHGLU���
8\JXQ� ÕVÕWPD� UHMLPL�YH�X\JXQ�SLúLUPH�V�UHVLQL�EHOLUOHPHN��]HUH� \XNDUÕGD�YHULOHQ�oRN�VD\ÕGDNL�



��
VHQV|UGHQ� DOÕQDQ� YHULOHU� SLúLUPH� DOJRULWPDVÕQD� JLUGL� ROPDNWDGÕUODU�� $\UÕQWÕOÕ� ELU� SLúLUPH� IRUPX�
VHoLPLQGHQ� EDKVHGLOPHNWHGLU�� gUQH÷LQ� EDOÕ÷ÕQ� PDULQH� HGLOPLú� ROXS� ROPDPDVÕQD� J|UH� IDUNOÕ�
SLúLUPH�\DSÕOPDNWDGÕU��

ùHNLO������*D]��QHP��VÕFDNOÕN�YH�IRWR�VHQV|UO��ELU�IÕUÕQÕQ�NRQWURO�ELULPLQLQ�EORN�GL\DJUDPÕ��

ùHNLO������0DULQH�HGLOPLú�YH�HGLOPHPLú�EDOÕ÷ÕQ�SLúLULOPHVL�LoLQ�X\JXODQDQ�VÕFDNOÕN�NRQWURO���

������ 1HP�6HQV|UO��%LU�0LNURGDOJD�)ÕUÕQ�YH�1HPL�6DELW�7XWPD�0HWRGX�
3DWHQW�1R� (3��������



��

3DWHQW�$GÕ� 0LFURZDYH�RYHQ�XVLQJ�D�KXPLGLW\�VHQVRU�RI�FRQWUROOLQJ�VDPH�
<D\ÕQODQPD�7DULKL� �����������
%XOXúX�<DSDQ�.LúL�OHU�� /HH�:RQ�:RR��.5��
8\JXOD\ÕFÕ�ODUÕ�� 6$0681*�(/(&7521ø&6�&2�/7'��.5��
�

%HOLUOL� DUDOÕNODUOD� QHP� VHQV|U�� RNXQPDNWD� YH� QHPLQ� GH÷LúLPLQH� ED÷OÕ� RODUDN� ÕVÕWÕFÕQÕQ� J�F��
D\DUODQDUDN� QHP� EHOLUOL� ELU� G�]H\GH� WXWXOPD\D� oDOÕúÕOPDNWDGÕU�� gOo�OHQ� QHP� GH÷HUOHULQLQ�
DUDVÕQGDNL� LOLúNL\H� EDNÕODUDN� DúÕUÕ� SLúLUPH� |QOHQPHNWH� YH\D� SLúLUPH� VRQODQGÕUPD� NDUDUÕ�
YHULOPHNWHGLU��

ùHNLO������1HP�NRQWURO��LOH�SLúLUPH�RSWLPL]DV\RQX�VÕUDVÕQGD�QHP�]DPDQ�JUDIL÷L��

������ $NÕOOÕ�,VÕWPD�LoLQ�1HP�6HQV|U��.XOODQÕPÕ�
�

3DWHQW�1R� -3���������
3DWHQW�$GÕ� &RQWUROOLQJ�PHWKRG�RI�IRRG�KHDWLQJ�
<D\ÕQODQPD�7DULKL� �����������
%XOXúX�<DSDQ�.LúL�OHU�� .DQD]DZD�7DNDKLWR�
8\JXOD\ÕFÕ�ODUÕ�� 0$7686+,7$�(/(&75,&�,1'�&2�/7'��-3��
�

$QODWÕODQ�VLVWHPGH�EDúODQJÕo�VÕFDNOÕ÷Õ��RUWDP�QHPL�YH�\L\HFHNWHQ�EXKDUODúPDQÕQ�EDúODGÕ÷Õ�]DPDQ�



��
JLEL� ELOJLOHUL� DOJÕOD\DUDN� RSWLPXP� SLúLUPH� V�UHVLQLQ� WHVSLWL� DPDoODQPÕúWÕU�� <|QWHP� NDEDFD�
SLúLUPHQLQ� EDúODGÕ÷Õ� DQGDNL� VÕFDNOÕN�� IÕUÕQ� LoHULVLQGHNL� QHPLQ� KÕ]OD� \�NVHOPH\H� EDúODGÕ÷Õ� DQD�
NDGDU� JHoHQ� V�UH�YH�ND\QDPDQÕQ�EDúODGÕ÷Õ� DQD�NDGDU� JHoHQ� V�UH� JLEL�YHULOHUL� SDUDPHWUH�RODUDN�
NDEXO�HGHQ�ELU�DOJRULWPD\OD�SLúLUPH�V�UHVLQLQ�NHVWLULOPHVL�ELoLPLQGHGLU��ùHNLO������GHQ�EDNÕODFDN�
ROXUVD ,�� ,,�� ,,,� YH� ,9� V�UHOHULQGHQ�9� V�UHVL� NHVWLULOPH\H� oDOÕúÕOPDNWDGÕU��(N�RODUDN���QXPDUDOÕ�
H÷ULQLQ� �QHP�� GH÷LúLPL� WK DQÕ� |QFHVLQGH� YH� VRQUDVÕQGD� PDJQHWURQ� J�F�Q�Q� GH� ]DPDQODQGÕ÷Õ�
L]OHQLPLQL�YHUPHNWHGLU��

ùHNLO������1HP�YH�VÕFDNOÕN�H÷ULOHUL��

����� *D]�YH�1HP�6HQV|UO��)ÕUÕQ�
3DWHQW�1R� -3���������
3DWHQW�$GÕ� )RRG�KHDWLQJ�DSSDUDWXV�
<D\ÕQODQPD�7DULKL� �����������
%XOXúX�<DSDQ�.LúL�OHU�� .RED\DVKL�<DVXPLFKL�
8\JXOD\ÕFÕ�ODUÕ�� 0$7686+,7$�(/(&75,&�,1'�&2�/7'�
�

(J]R]� �EDFD�� LoLQGH� X\JXQ� úHNLOGH� NRQXPODQGÕUÕOPÕú� ELU� JD]� VHQV|U�� LOH� SLúLULOHQ� \L\HFH÷LQ�
W�U�Q�Q�EHOLUOHQPHVL�YH�GÕúDUÕ� DWÕODQ�KDYDQÕQ�DNÕúÕQÕQ�NRQWURO�HGLOPHVL\OH� \L\HFH÷H�X\JXQ�QHP�
RUDQÕQÕQ VD÷ODQPDVÕ�ELoLPLQGH�ELU�SLúLUPH�DOJRULWPDVÕ�WDULI�HGLOPHNWHGLU��



��

ùHNLO������%DFDVÕQD�JD]�VHQV|U��\HUOHúWLULOPLú�IÕUÕQ��

������ *D]��1HP�YH�6ÕFDNOÕN�$OJÕOD\DUDN�3LúLUPH�.RQWURO��
3DWHQW�1R� 86��������

3DWHQW�$GÕ� 0HWKRG RI�IRRG�KHDWLQJ�FRQWURO�E\�GHWHFWLQJ�OLEHUDWHG�JDV�RU�YDSRU�
DQG WHPSUDWXUH�RI�IRRG�

<D\ÕQODQPD�7DULKL� �����������
%XOXúX�<DSDQ�.LúL�OHU�� 7DNDWR�.DQD]DZD��.HLMLUR�0RUL��6KLJHUX�.XVXQRNL���
8\JXOD\ÕFÕ�ODUÕ�� 0$7686+,7$�(/(&75,&�,1'�&2�/7'�
�

ùHNLOOHUGH�$�QHP�YH\D�JD]�PLNWDUÕQÕ��%�GH�VÕFDNOÕ÷Õ�J|VWHUPHNWHGLU��7� VHW�HGLOHQ�VÕFDNOÕ÷Õ�YH�W��
EX� VÕFDNOÕ÷D� YDUPD� V�UHVLQL�� W� \L\HFHNWHQ� QHP� YH\D� JD]� VDOÕQÕPÕQÕQ� EDúODGÕ÷Õ� DQÕ�� W� SLúPH�
V�UHVLQL� YH� W5� GH� VRQ� SLúLUPH� V�UHVLQL� J|VWHUPHNWHGLU�� g]HW� RODUDN� |QHULOHQ� SLúLUPH� PHWRGX��
W5¶QLQ�W� YH�W�¶ÕQ�IRQNVL\RQX�RODUDN�NHVWLULOPHVLGLU��

ùHNLO������,VÕWPD�VÕUDVÕQGD�QHP�RUDQÕQÕQ�GH÷LúLPL��



��

ùHNLO������,VÕWÕFÕ�J�F�Q�Q�VÕFDNOÕN�YH�QHP�RUDQÕQD�ED÷OÕ�D\DUODQPDVÕ��

����� 1HP�'H÷HULQH�%D÷OÕ�3LúLUPH�6�UHVL�7D\LQL�$OJRULWPDVÕ�
3DWHQW�1R� 86����������86�����������
3DWHQW�$GÕ� $SSDUDWXV�DQG�PHWKRG�RI�FRQWUROOLQJ�D�PLFURZDYH�RYHQ�
<D\ÕQODQPD�7DULKL� �����������

%XOXúX�<DSDQ�.LúL�OHU�� 6XQJ�+R� /HH�� <RXQJ�:RQ� &KR�� +DQ�6HRQJ� .DQJ�� .\XQJ�+RR�
+DKP��7RR�6RR�.LP�

8\JXOD\ÕFÕ�ODUÕ�� 6$0681*�(/(&7521,&6�&2�/7'��.5��
�

%LU�PLNURGDOJD� IÕUÕQGD� EDúODQJÕoWDQ� LWLEDUHQ� EHOLUOL� ELU� QHP�G�]H\LQH� XODúÕOÕQFD\D� NDGDU� ÕVÕWPD�
\DSÕOÕU�� 9DUÕODQ� QHP� GH÷HUL� YH� � XODúPD� V�UHVL� UHIHUDQV� DOÕQDUDN�� NXOODQÕFÕ� WDUDIÕQGDQ� VHoLOHQ�
SLúLUPH�PRGX�LoLQ�HQ�X\JXQ�SLúLUPH�V�UHVL�EHOLUOHQLU��$\UÕFD�ÕVÕWÕFÕ�J�F��GH�QHP�ELOJLVLQH�ED÷OÕ�
RODUDN�D\DUODQÕU��



��

ùHNLO������1HP�RUDQÕQD�ED÷OÕ�ÕVÕWÕFÕ�NRQWURO��



��

���� 3LúLULFL�&LKD]ODUGD�*D]�$OJÕODPD�øOJLOL�3DWHQWOHU�
����� .RPEL�)ÕUÕQGD�*D]�6HQV|U��<DUGÕPÕ\OD�,VÕWÕFÕ�6HoLPL�
3DWHQW�1R� 86��������*%��������

3DWHQW�$GÕ� &RPELQHG� PLFURZDYH� DQG� HOHFWULF� KHDWLQJ� RYHQ� VHOHFWLYHO\�
FRQWUROOHG�E\�JDV�VHQVRU�RXWSXW�DQG�WKHUPLVWRU�RXWSXW�

<D\ÕQODQPD�7DULKL� �����������
%XOXúX�<DSDQ�.LúL�OHU�� 7DQDEH�7DNHVKL��
8\JXOD\ÕFÕ�ODUÕ�� 6+$53�..��-3��
�

.RPEL� IÕUÕQ� KHP� PLNURGDOJD� ÕVÕWÕFÕOÕ� �PDJQHWURQ�� KHP� GH� UH]LVWDQVOÕ� ELU� IÕUÕQ� RODUDN�
WDQÕPODQPDNWDGÕU��'DKD� NÕVD� V�UHOL� YH� GDKD� L\L� ELU� SLúLUPH� LoLQ� RUWDPGDNL� JD]�PLNWDUÕ� NRQWURO�
HGLOPHNWHGLU�� ,VÕWPD\D� PDJQHWURQ� LOH� EDúODQÕU�� %HOLUOL� ELU� SLúPH� VHYL\HVLQH� YDUÕOGÕ÷Õ� RUWDPD�
EÕUDNÕODQ JD]�PLNWDUÕ�LOH�DOJÕODQÕU�YH�EXQGDQ�VRQUD�SLúLUPH\H�ELU�V�UH�KHU�LNL�UH]LVWDQVOD�ELU�V�UH�
VRQUD�GD�VDGHFH�DOW�UH]LVWDQVOD�GHYDP�HGLOLU��%X�\ROOD�SLúLUPH�GDKD�NÕVD�V�UHGH�YH�GDKD�NDOLWHOL�
\DSÕOPDNWDGÕU��

ùHNLO������*D]�VHQV|U��oÕNÕúÕQD�ED÷OÕ�ÕVÕWÕFÕ�VHoLPL��



��
������ *D] 6HQV|U��LOH�3LúLUPH�6�UHVLQL�%HOLUOH\HQ�)ÕUÕQ�
3DWHQW�1R� 86�����������

3DWHQW�$GÕ� 0HWKRG� IRU�FRQWUROOLQJ� D�FRRNLQJ�SURFHVV� LQ�D�FRRNLQJ�DSSOLDQFH�
DQG�FRRNLQJ�DSSOLDQFH�

<D\ÕQODQPD�7DULKL� �����������
%XOXúX�<DSDQ�.LúL�OHU�� .UXHPSHOPDQQ�7KRPDV��'(���6LOOPHE�8UOLFK��'(��
8\JXOD\ÕFÕ�ODUÕ�� 0,(/(�	�&,(���'(��
�

%X�SDWHQW� IÕUÕQ� LoHULVLQGHNL�JD]�NRQVDQWUDV\RQX�GH÷LúLPLQL� L]OH\HUHN�SLúLUPH� LúOHPLQL�RWRPDWLN�
RODUDN� JHUoHNOHúWLUPH\L� VD÷OD\DQ�PHWRW� YH� EX� |]HOOL÷H� VDKLS� ELU� SLúLUPH� FLKD]ÕQD� DLWWLU�� �ùHNLO�
������*D]�VHQV|U�Q�Q�\HUL�EDFD�RODUDN�YHULOPLúWLU��$QODWÕODQ�PHWRWWD�SLúLUPH� LNL�E|O�P�KDOLQGH�
G�ú�Q�OPHNWHGLU�� øON� �SLúLUPH�SHUL\RGXQGD�JD]�VHQV|U�Q�Q�oÕNÕúÕQGDNL�GH÷HULQ�GH÷LúLP�KÕ]Õ�YH�
LON�PDNVLPXP�\DSPD�V�UHVL�DOJÕODQPDNWD�YH�SLúLUPHQLQ�LNLQFL�NÕVPÕ�EX�GH÷HUOHU�NULWHU�DOÕQDUDN�
]DPDQODQPDNWDGÕU����ùHNLO�������

ùHNLO������*D]�DOJÕOD\ÕFÕOÕ�RWRPDWLN�SLúLUPH�]DPDQODPDVÕ�\DSDQ�IÕUÕQD�DLW�EORN�GL\DJUDP��



��

ùHNLO������*D]�NRQVDQWUDV\RQ�H÷ULVL�YH�W�UHYL��
$\UÕFD�LNL�IDUNOÕ�\HPH÷LQ�D\QÕ�DQGD�SLúLULOPHVL�JLEL�KDOOHUGH�ELU�WHN�JD]�VHQV|U��LOH�KHU�LNL�\HPHN�
LoLQGH�D\UÕ�SLúLUPH�]DPDQÕ�NHVWLULPLQLQ�P�PN�Q�RODPD\DFD÷Õ�EX�QHGHQOH�HQ�D]�LNL�JD]�VHQV|U��
�IDUNOÕ�JD]ODUD�KDVVDVL\HWL�RODQ��GDKD�NXOODQÕOPDVÕ�JHUHNWL÷L�V|\OHQPHNWHGLU���ùHNLO�������

ùHNLO������ho�JD]�VHQV|U��LOH�LNL�IDUNOÕ�\HPHN�0��YH�0���LoLQ�HOGH�HGLOHQ�SDWHUQOHU��

������ 2WRPDWLN�.HQGL�.HQGLQL�7HPL]OHPH�
3DWHQW�1R� (3��������
3DWHQW�$GÕ� $XWRPDWDEOH�SURFHVV�RI�S\URO\WLF�VHOI�FOHDQLQJ�
<D\ÕQODQPD�7DULKL� �����������

%XOXúX�<DSDQ�.LúL�OHU�� +DV� 8ZH� ',3/�,1*� �'(��� :DOOQHU� *RWWIULHG� ',3/�,1*� �'(���
:DLJDQG�+HOPXW�',3/�,1*��'(����



��

%HLIXVV�:ROIJDQJ�',3/�,1*��'(��
8\JXOD\ÕFÕ�ODUÕ�� %26&+�6,(0(16�+$86*(5$7(��'(��
�

dHúLWOL� QHGHQOHUOH� NLUOHQHQ� SLúLUPH� NDELQLQLQ� ���� a� ���� �& VÕFDNOÕNODUD� ÕVÕWÕODUDN� LoHULVLQGH�
EXOXQDQ DUWÕN� PDGGHOHULQ� JD]� YH� WR]� KDOLQH� JHWLULOPHVL� NHQGL� NHQGLQL� WHPL]OHPH� �S\URO\WLF��
RODUDN� LVLPOHQGLULOPHNWHGLU�� %X� \ROOD� IÕUÕQ� GXYDUODUÕQD� \DSÕúPÕú� NLUOHU�� JD]� � YH\D� WR]� IRUPXQD�
JHoHU�YH�IÕUÕQ�LoLQGHNL�KDYDQÕQ�VLUN�ODV\RQX�LOH�RWRPDWLN�RODUDN�WHPL]OHQPLú�ROXU��.RQYDQVL\RQHO�
NHQGL NHQGLQL�WHPL]OHPH�|]HOOL÷LQH�VDKLS�IÕUÕQODUGD��IÕUÕQ�VÕFDNOÕ÷ÕQÕQ�QH�NDGDU�V�UH�ER\XQFD�����
a ���� �& VÕFDNOÕNWD� NDOPDVÕ� JHUHNWL÷L� NLUOL÷LQ� ER\XWXQD� ED÷OÕ� RODUDN� NXOODQÕFÕ� WDUDIÕQGDQ�
JLULOPHNWHGLU�� %X� SDWHQWWH� DQODWÕODQ� IÕUÕQ� NHQGL� NHQGLQL� WHPL]OHPH� LúOHPL� VÕUDVÕQGD� IÕUÕQ� KDFPL�
LoHULVLQGH� NLUOHUGHQ� ND\QDNODQDQ� JD]ODUÕQ� NRQVDQWUDV\RQXQX� |OoPHNWH� YH� JD]� oÕNÕúÕQÕQ�
D]DOPDVÕQD� ED÷OÕ� RODUDN� ÕVÕWPD\D� VRQ� YHUPHNWHGLU�� %X� VD\HGH� JHUHNVL]� HQHUML� YH� ]DPDQ�
KDUFDPDODUÕQÕQ� |Q�QH� JHoLOPHNWHGLU�� .XOODQÕODQ� JD]� VHQV|U�� IÕUÕQÕQ� HJ]R]� E|O�P�QH�
\HUOHúWLULOPLúWLU��KLGURNDUERQ�YH�KLGURMHQ�JD]ODUÕQD�GX\DUOÕGÕU��

������ $NÕOOÕ�.HQGL�.HQGLQL�7HPL]OHPH�
3DWHQW�1R� (3��������
3DWHQW�$GÕ� 6WRYH KDYLQJ�D�S\URO\WLF�VHOI�FOHDQLQJ�SURYLVLRQ�
<D\ÕQODQPD�7DULKL� �����������
%XOXúX�<DSDQ�.LúL�OHU�� +DV�8ZH�',3/�,1*��'(���3ODQNO�0DQIUHG�',3/�,1*��'(��
8\JXOD\ÕFÕ�ODUÕ�� %26&+�6,(0(16�+$86*(5$7(��'(��
�

.HQGL� NHQGLQL� WHPL]OHPH� |]HOOL÷LQH� VDKLS� ELU� IÕUÕQGD� JD]� VHQV|U�� NXOODQÕOPDVÕ\OD� VD÷ODQDQ�
\HQLOLNOHUGHQ� EDKVHGLOPHNWHGLU�� 7HPL]OHPH� LúOHPLQLQ� VRQODQGÕUÕOPDVÕ� NDUDUÕQÕ� JD]� VHQV|U��
\DUGÕPÕ\OD�RWRPDWLN�RODUDN�YHUPH�|]HOOL÷LQH�HN�RODUDN��IÕUÕQÕQ�WHPL]OHPH�\DSPD�|QHULVL�VXQPDVÕ�
VD÷ODQPDNWDGÕU��.Õ]DUWPD��NDYXUPD��KDúODPD�JLEL�KHUKDQJL�ELU�NLUOHWLFL�SLúLUPH�LúOHPL�VÕUDVÕQGD��
IÕUÕQGDQ�oÕNDQ�KDYD�LoHULVLQGHNL�JD]�PLNWDUÕ�JD]�VHQV|U��\DUGÕPÕ\OD�L]OHQPHNWHGLU��3LúLUPH�LúOHPL�
VÕUDVÕQGD IÕUÕQ� LoHULVLQGHNL� NLUOHQPHQLQ� |Oo�V�� RODQ� JD]ODUÕQ� PLNWDUÕ� |QFHGHQ� EHOLUOHQHQ� ELU�
NLUOLOLN� VÕQÕUÕQÕQ� DúÕOGÕ÷ÕQD� LúDUHW� HWWL÷LQGH� IÕUÕQ� NXOODQÕFÕ\D� NHQGL� NHQGLQL� WHPL]OHPH� LúOHPLQLQ�
\DSÕOPDVÕQÕ�|QHUPHNWHGLU���
�



��
������ .HQGL�.HQGLQL�7HPL]OHPH�6�UHVLQLQ� YH� 6ÕFDNOÕ÷ÕQÕQ�%HOLUOHQPHVLQGH�*D]� 6HQV|U��YH %XODQÕN�0DQWÕN�.RQWURO��
�

3DWHQW�1R� 86��������
3DWHQW�$GÕ� 6HQVRU�FRQWUROOHG�RYHQ�S\URO\VLV�XWLOL]LQJ�IX]]\�ORJLF�FRQWURO�
<D\ÕQODQPD�7DULKL� �����������
%XOXúX�<DSDQ�.LúL�OHU�� +DV�8ZH��'(��
8\JXOD\ÕFÕ�ODUÕ�� %26&+�6,(0(16�+$86*(5$7(��'(��
�

9HULOHQ�NHQGL�NHQGLQL�WHPL]OHPH�|]HOOL÷LQH�VDKLS�IÕUÕQGD��IÕUÕQ�LoLQGHNL�KDYDQÕQÕQ�GÕúDUÕ�DWÕOGÕ÷Õ�
NDQDO� LoHULVLQH� \HUOHúWLULOPLú� ELU� JD]� VHQV|U�QGHQ� DOÕQDQ� LúDUHW� EXODQÕN�PDQWÕNOD� LúOHQPHNWHGLU��
6HQV|UGHQ� DOÕQDQ� LúDUHW� NHQGL� NHQGLQL� WHPL]OHPH� LoLQ� JHUHNHQ� HQ� G�ú�N� VÕFDNOÕN� YH� HQ� NÕVD�
V�UHQLQ� QH� ROPDVÕ� JHUHNWL÷LQH� NDUDU� YHUPHN� LoLQ� NXOODQÕOPDNWDGÕU�� %X� VD\HGH� WHPL]OHPH�
LúOHPLQLQ� YHULPOLOL÷L�PDNVLPL]H� HGLOPHNWHGLU��'H÷LúLN� VHQV|U� oÕNÕúODUÕQD� NDUúÕOÕN� NDUDUODúWÕUÕODQ�
WHPL]OHPH�VÕFDNOÕNODUÕ�YH�V�UHOHUL�ùHNLO�����¶�GH�YHULOPLúWLU��

ùHNLO������*D]�VHQV|U��oÕNÕúÕQD�ED÷OÕ�WHPL]OHPH�VÕFDNOÕN�YH�V�UHOHUL��

��� $NÕOOÕ�3LúLUPH�øOH�øOJLOL�%D]Õ�3DWHQWOHU�
����� 2WRPDWLN�3LúLUPH�øoLQ�*HUHNOL�(OHPDQODU�9H�0HWRWODU�
3DWHQW�1R� (3��������
3DWHQW�$GÕ� $XWRPDWLF�FRRNLQJ�FRQWUROOLQJ�DSSDUDWXV�DQG�PHWKRG�IRU�FRRNHU�
<D\ÕQODQPD�7DULKL� �����������



��

%XOXúX�<DSDQ�.LúL�OHU�� .LP�7DH�<RRQ��.5��
8\JXOD\ÕFÕ�ODUÕ�� /*�(/(&7521,&6�,1&��.5��
�

3LúLULFLOHUGH� RWRPDWLN� ELU� SLúLUPH� LoLQ�� SLúLUPH� RUWDPÕQÕQ� YH� SLúLULOHQ� \L\HFH÷LQ� GXUXPXQX�
DOJÕODPDN� LoLQ� NXOODQÕODELOHFHN� DOJÕODPD� G�]HQHNOHUL� YH� DOJÕODQDQ� EX� YHULOHULQ� NXOODQÕODFD÷Õ�
SLúLUPH� DOJRULWPDVÕQD� \HU� YHULOPHNWHGLU�� g]J�Q� RODUDN� PLNURGDOJD� IÕUÕQ� LoHULVLQGH� SLúLULOHQ�
PDO]HPHQLQ�\�]H\LQGHNL�VÕFDNOÕOÕ÷Õ�|OoPHN��]HUH�SLúLUPH�WHSVLVLQH�EDNDFDN�úHNLOGH�\HUOHúWLULOPLú�
ELU NÕ]ÕO|WHVL� VHQV|U� DQODWÕOPDNWDGÕU�� 3LúLULOHQ� PDO]HPHQLQ�� WHSVLQLQ� KHU� WDUDIÕQÕ� NDSODPDPDVÕ�
GXUXPXQGD� GD� VD÷OÕNOÕ� |Oo�P� \DSDELOPHN� LoLQ� VLVWHPGH� SLúLUPH� WHSVLVL� ELU� PRWRU� WDUDIÕQGDQ�
G|QG�U�OPHNWHGLU�� �ùHNLO� ������ $\UÕFD� VHQV|U�Q� J|U�ú� DoÕVÕQÕ� GH÷LúWLULOHELOLU� NÕODQ� \DQVÕWÕFÕOÕ�
LNLQFL�ELU�VHQV|U�\HUOHúWLUPH�WHNQL÷L�GH�YHULOPHNWHGLU���ùHNLO�������.XOODQÕODQ�NÕ]ÕO|WHVL�DOJÕODPD�
\|QWHPL� VD\HVLQGH� IÕUÕQ� SLúLUPH� KD]QHVLQLQ� GH÷LO� GR÷UXGDQ� SLúLULOHQ� \L\HFHNOHULQ� \�]H\LQGHNL�
VÕFDNOÕN DOJÕODQGÕ÷ÕQGDQ� PLNURGDOJD� IÕUÕQODUGD� \HQLGHQ� ÕVÕWPD� YH\D� EX]� o|]PH� JLEL� LúOHPOHU�
HVQDVÕQGD� NDUúÕODúÕODQ� \L\HFH÷LQ� VÕFDNOÕ÷ÕQ� LVWHQLOHQ� VÕFDNOÕ÷ÕQ� �]HULQH� oÕNPDVÕ� YH�YH\D�
LVWHQPH\HQ�DúÕUÕ�SLúLUPH�YH�ND\QDWPD�JLEL�SUREOHPOHULQ�|Q�QH�JHoLOPHNWHGLU��
�

0RWRU

7HSVL�
6HQV|U�Q�J|U�ú�DODQÕ�

7HSVL\L�NDSODPD\DQ�
SLúLUPH�ÕVÕWPD�NDEÕ�

6HQV|U

ùHNLO������.Õ]ÕO�|WHVL�VHQV|UO��PLNURGDOJD�IÕUÕQ��



��

0RWRU�

6HQV|U
<DQVÕWÕFÕ

'H÷LúWLULOHELOLU�
J|U�ú�DoÕVÕ�

.�o�N�NDS7HSVL

ùHNLO������<DQVÕWÕFÕOÕ�VHQV|U��

����� )ÕUÕQGD�gQ�,VÕWPD�LOH�øOJLOL�0HWRW�YH�$SDUDWODU�
3DWHQW�1R� 86��������
3DWHQW�$GÕ� 0HWKRG�DQG�DSSDUDWXV�IRU�SUHKHDWLQJ�DQ�RYHQ�
<D\ÕQODQPD 7DULKL� �����������
%XOXúX�<DSDQ�.LúL�OHU�� %DNHU�5LFKDUG�/��86���'HEHTXH�0DUYLQ�/��86��
8\JXOD\ÕFÕ�ODUÕ�� :+,5/322/�&2��86��
�

$QODWÕODQ�PHWRW�IÕUÕQ�LoLQGHNL�VÕFDNOÕ÷ÕQ�DOJÕODQPDVÕ�YH�LVWHQLOHQ�VÕFDNOÕ÷D�YDUÕOGÕ÷ÕQGD�ÕVÕWPDQÕQ�
VRQODQGÕUÕOPDVÕ� DGÕPODUÕQÕ� YH� NXOODQÕODQ� DOJRULWPDODUÕ� LoHUPHNWHGLU�� 6ÕFDNOÕN� DUWÕú� KÕ]ÕQÕQ�
SRUVHOHQ� JLEL� SLúLUPH� NDSODUÕQÕQ� oDWODPDVÕQÕ� YH� \L\HFHNOHULQ� DOHY� DOPDVÕQÕ� |QOH\HFHN� úHNLOGH�
NRQWURO�DOWÕQGD�ROPDVÕ�VD÷ODQPDNWDGÕU��
$\UÕFD�NDYXUPD�PRGX�JLEL� \�NVHN� ÕVÕ� UHMLPLQH� VDKLS�SLúLUPH�YH\D� IÕUÕQÕQ�NHQGLQL� WHPL]OHPHVL�
JLEL��GXUXPODUGD�GD�ÕVÕ�DUWÕú�H÷LP�NRQWURO�Q�Q�|QHPLQH�GH÷LQLOPLúWLU��



��

ùHNLO������gQ�ÕVÕWPD��SUHKHDWLQJ��VLVWHPLQLQ�ERN�GL\DJUDPÕ��

ùHNLO������gQ�,VÕWPDGD�UHIHUDQV�YH�VHQV|U�oÕNÕúODUÕ��

������ 2SWLPXP�3LúLUPH�øoLQ�<DSD\�6LQLU�$÷Õ�øOH�3LúLUPH�6�UHVL��7D\LQL�
3DWHQW�1R� 86��������

3DWHQW�$GÕ� $SSDUDWXV�IRU�DQG�PHWKRG�RI�FRQWUROOLQJ�D�PLFURZDYH�RYHQ�DQG�D�
PLFURZDYH�RYHQ�FRQWUROOHG�WKHUHE\�

<D\ÕQODQPD�7DULKL� �����������
%XOXúX�<DSDQ�.LúL�OHU�� 0LFKDHO�-DPHV�%URZQORZ��2[IRUG��7RVKOR�1RPXUD��2[IRUGVKLUH�
8\JXOD\ÕFÕ�ODUÕ�� 6+$53�.$%86+,.,�.$,6+$�
�



��
1HP� GDWDVÕQÕ� LúOH\HUHN� SLúLUPH� UHMLPLQL� YH� SLúLUPH� VRQODQGÕUPD� NDUDUÕQÕ� YHUPH� DúDPDVÕQGD�
\DSD\�VLQLU�D÷Õ�NXOODQÕODQ�ELU�DOJRULWPDGÕU��

ùHNLO������,VÕWÕFÕ�J�F��YH�SLúLUPH�V�UHVL�D\DUODPDVÕQÕQ�\DSD\�VLQLU�D÷Õ�WDUDIÕQGDQ�\DSÕOGÕ÷Õ�RWRPDWLN�SLúLUPH�DOJRULWPDVÕ��

ùHNLO������)DUNOÕ�\L\HFHNOHU�LoLQ�QHP�]DPDQ�H÷ULOHUL��



��

ùHNLO������2WRPDWLN�SLúLUPH�LoLQ�\DSD\�VLQLU�D÷Õ�NXOODQDQ�VLVWHPLQ�EORN�GL\DJUDPÕ��

������ %XKDU��1HP��hUHWPH�hQLWHOL�)ÕUÕQ�
3DWHQW�1R� 86��������(3��������
3DWHQW�$GÕ� &RRNLQJ�DSSDUDWXV�
<D\ÕQODQPD�7DULKL� �����������
%XOXúX�<DSDQ�.LúL�OHU�� .RKOVWUXQJ�3HWHU�>'(@��/DIXQWDO�/DGLVODY�>'(@��
8\JXOD\ÕFÕ�ODUÕ�� /(&+0(7$//�/$1'6%(5*�*0%+��'(��
�

3LúLUPH�LoLQ�X\JXQ�QHP�RUDQÕ��SLúLULOHQ�\L\HFH÷LQ�|]HOOL÷LQH�ED÷OÕ�RODUDN��IÕUÕQ�NDSÕVÕQÕQ�DoÕOPDVÕ�
YH\D� ÕVÕWPD� �\HQLGHQ� ÕVÕWPD�� � \DSÕOÕ\RUVD�SLúLULOHQ�\L\HFHNWH� \HWHUOL�PLNWDUGD� VX�ROPDPDVÕ�JLEL�
QHGHQOHUOH�RSWLPXP�SLúLUPH�LoLQ�ROPDVÕ�JHUHNHQ�GH÷HULQ�DOWÕQD�G�úW�÷�QGH�JHUHNHQ�QHPL�SLúLUPH�
RUWDPÕQD ND]DQGÕUPDN� DPDFÕ\OD� RUWDPD� VÕYÕ� YH\D� EXKDU� VDODUDN� QHP� G�]H\LQL� DUWWÕUDELOHQ� ELU�
VLVWHP�DQODWÕOPDNWDGÕU��
$\UÕFD�QHP�RUDQÕQÕ�G�ú�UPHN�JHUHNWL÷LQGH�EX�LúL�JHUoHNOHúWLUPHN��]HUH��IOH\LFL�YH�\R÷XQODúWÕUÕFÕ�
JLEL� E|O�POHUL� RODQ� ELU� KDYDODQGÕUPD� �QLWHVL� GH� IÕUÕQ� LoHULVLQGHNL� QHPLQ� KHU� NRúXOGD� LVWHQLOHQ�
G�]H\GH�WXWXOPDVÕQD�RODQDN�VD÷ODPDNWDGÕU���
�



��
������ <DYDú�3LúLUPH�0RGX��*�YHo�0RGX��
3DWHQW�1R� 86�����������
3DWHQW�$GÕ� &RRNLQJ�DSSDUDWXV�
<D\ÕQODQPD�7DULKL� �����������
%XOXúX�<DSDQ�.LúL�OHU�� .LP�.ZDQJ�+ZD��.5��
8\JXOD\ÕFÕ�ODUÕ�� 0&.(11$�/21*�	�$/'5,'*(�//3��86��
�

3LúLUPH�NDELQLQGHNL�QHPL�WDNLS�HGHUHN�J�YHo�JLEL�\HPHNOHU�LoLQ�\DYDú�SLúLUPH�VD÷OD\DQ��OH]]HWOL�
SLúLUPH� LoLQ�X\JXQ� ÕVÕWÕFÕ�J�F�Q��VHoHQ�YH�SLúLUPH�V�UHVLQL�X\JXQODúWÕUDQ�PLNURGDOJD�IÕUÕQ� WDULI�
HGLOPLúWLU�� ho� DúDPDOÕ� ELU� SLúLUPH� V|]� NRQXVXGXU�� 3LúLUPH\H� |QFHGHQ� EHOLUOHQPLú� RODQ� V�UH�
ER\XQFD�WDP�J�oOH�EDúODQÕU�YH�GL÷HU�DúDPDODU�EX�V�UH�GH�HOGH�HGLOHQ�QHP�GH÷HULQH�J|UH�NRQWURO�
HGLOLU��

ùHNLO������3LúLUPH�NDELQLQGHNL�QHPL�WDNLS�HGHUHN�J�YHo�JLEL�\HPHNOHU�LoLQ�\DYDú�SLúLUPH�VD÷OD\DQ�IÕUÕQÕQ�NHVLWL�YH�EORN�GL\DJUDPÕ��

ùHNLO������,VÕWÕFÕ�J�F�Q�Q�D\DUODQPDVÕ��



��
���� %X]GRODEÕQGD�*D]��9H�1HP�6HQV|UOHULQLQ�.XOODQÕPÕ�
����� %X]GRODEÕQGD�0H\YH�6HE]H�%R]XOPD�$OJÕODPD�9H�7D]HOLN��.RQWURO��
3DWHQW�1R� -3�����������
3DWHQW�$GÕ� 5HIULJHUDWRU�
<D\ÕQODQPD�7DULKL� �����������
%XOXúX�<DSDQ�.LúL�OHU�� .DNLWD�.HQLFKL��2WD�6KXML��2JLQR�7VX\RVKL��,QRXH�<RVKLNDWVX�
8\JXOD\ÕFÕ�ODUÕ�� 0$7686+,7$�5()5,*�&2�/7'�
�
%X]GRODEÕ� LoHULVLQGH�PH\YH�VHE]H�JLEL�EHVLQOHULQ� �JDUGHQ�VWXII�� VDNODQGÕ÷Õ� VHE]HOLN�E|OPHVLQLQ�
KDYDVÕ� LoHULVLQGH�� o�U�PH\OH� �ER]XOPDQÕQ� EDúODPDVÕ\OD�� RUWD\D� oÕNDQ� JD]ODUÕQ� NRQVDQWUDV\RQX��
|Oo�O�U� .XOODQÕODQ� JD]� VHQV|U�� HWLOHQ�� DOGHKLG�� DONRO�� V�OI�U� YH� DPRQ\DN� JUXEX� JD]ODUD�
GX\DUOÕGÕU�� $OJÕODQDQ� EX� JD]ODUÕQ� NRQVDQWUDV\RQXQXQ� EHOLUOL� ELU� HúL÷L� DúPDVÕ\OD� VHE]HOLN�
LoHULVLQGHNL�KDYD\Õ��IOH\HQ�ELU� IDQ� oDOÕúWÕUÕOÕU��%X�VD\HGH�JD]ODUÕQ�RUWDPGDQ�X]DNODúWÕUÕOPDVÕ�YH�
\L\HFHNOHULQ� WD]H� NDOPD� V�UHVLQLQ� X]DPDVÕ� DPDoODQÕU�� (÷HU� �IOHPH� \ROX\OD� KDYDQÕQ�
WD]HOHQPHVLQH�UD÷PHQ�KÕ]OD�o�U�PH�JD]ODUÕ�DOJÕODQÕ\RUVD�\L\HFHNOHU�ER]XOGX�DQODPÕQGD�NXOODQÕFÕ�
ELU HNUDQ�DUDFÕOÕ÷Õ�LOH�X\DUÕOÕU���ùHNLO�������

�

% LOJ L�
HN UDQ Õ�

*D ]�VH QV| U��

6HE]H OLN �
E| OP HV L�

h IOH \LF L�

�
ùHNLO������6HE]HOLN�LoHULVLQGH�JD]�DOJÕOD\DQ�EX]GRODEÕ��



��
������ *D] 6HQV|UO��6R÷XWXFX�
3DWHQW�1R� :2�����������
3DWHQW�$GÕ� &RROHU�FRPSULVLQJ�JDV�VHQVRU�
<D\ÕQODQPD�7DULKL� �����������
%XOXúX�<DSDQ�.LúL�OHU�� $\GÕQ�+HNLPR÷OX�
8\JXOD\ÕFÕ�ODUÕ�� 9(67(/�%(<$=�(6<$�6$1$<,�9(�7,��75��
�

%X]GRODEÕQGD� VHE]HOLN� HWUDIÕQGD� YH\D� NDSÕ� LoHULVLQH� \HUOHúWLULOHQ� JD]� VHQV|UOHUL� LOH� VHE]H±
PH\YHOHUGHQ� ER]XOPD�o�U�PH� V�UHFL� HVQDVÕQGD� VHUEHVW� NDODQ� JD]ODUÕQ� NRQVDQWUDV\RQXQXQ�
DOJÕODQPDVÕ� YH� EHOLUOL� ELU� GH÷HUL� DúWÕ÷ÕQGD� NXOODQÕFÕ\D� X\DUÕ� YHULOPHVL� \|QWHPLQH� \HU�
YHULOPHNWHGLU���
.XOODQÕFÕ\D� KHP� VHVOL� KHP� GH� ÕúÕNOÕ� X\DUÕ� YHULOPHNWHGLU�� *D]� NRQVDQWUDV\RQX� HúLN� GH÷HUL�
DúWÕ÷ÕQGD� ÕúÕNOÕ�ELU�J|VWHUJH�DNWLIOHúWLULOLU��EXQGDQ�VRQUD�\LQH�JD]�PLNWDUÕ�DUWDUDN� LNLQFL�ELU�VÕQÕU�
GH÷HUL�GDKD�JHoHUVH�VHVOL�X\DUÕ�\DSÕOPDNWDGÕU��
9HVWHO¶� LQ� SDWHQWLQGH� LVH� \L\HFHN� ER]XOPD\D� EDúODGÕ÷Õ� DQ� NXOODQÕFÕQÕQ� X\DUÕOPDVÕ�
|QJ|U�OPHNWHGLU�� 3DWHQWWH� YHULOHQ� EX]GRODEÕ� HQ� D]� ELU� NDSÕOÕ�� VHE]HOLN� NÕVPÕ� RODQ� YH� JD]�
VHQV|UOHUL� HQ� D]� �� DGHW� ROPDN� �]HUH� EX]GRODEÕ� VHE]HOLN� LoHULVLQH� YH� VR÷XWXFX� NDSÕVÕQD�
\HUOHúWLULOPLúWLU�� *D]� VHQV|U�� W�U�� YH� DOJÕODQPDVÕ� JHUHNOL� KHGHI� JD]� W�U�� EHOLUWLOPHPLúWLU��
%X]GRODEÕ� NRQWURO�� PLNURLúOHPFL� LOH� \DSÕOPDNWDGÕU�� .XOODQÕFÕ\Õ� ELOJLOHQGLUPHN� LoLQ� VHVOL� YH\D�
�U�Q |Q�NXOODQÕFÕ�SDQHOL�YDVÕWDVÕ\OD�J|UVHO�X\DUÕ�PHYFXWWXU���
6HE]HOLN� NÕVPÕQD� \HUOHúWLULOPLú� RODQ� JD]� VHQV|U�� HQ� D]� �� DGHW� VHE]HOLN� NÕVPÕQGD� \DQ� GXYDU�
�]HULQGH� HQ�D]���DGHW�VHE]HOLN�NÕVPÕQGD�DUND�GXYDU��]HULQGH�YH�HQ�D]���DGHW�VR÷XWXFX�NDSÕ�NROX�
�]HULQGH EXOXQPDNWDGÕU��

����� %X]GRODEÕ�øoHULVLQGHNL�+DYD\Õ�6WHULOL]H�(WPH�.RNX�*LGHUPH�%LULPL�
3DWHQW�1R� 86��������
3DWHQW�$GÕ� 6WHULOL]LQJ�GHRGRUL]LQJ�DSSDUDWXV�IRU�XVH�LQ�D�UHIULJHUDWRU��
<D\ÕQODQPD�7DULKL� �����������
%XOXúX�<DSDQ�.LúL�OHU�� .DQJ�6XQJ�&��.5���.LP�.\XQJ�0��.5��



��

8\JXOD\ÕFÕ�ODUÕ�� 6$0681*�(/(&7521,&6�&2�/7'��.5��
�

%X]GRODEÕ�LoHULVLQGHNL�KDYDGD�EXOXQDQ�EDNWHULOHU�YH�\L\HFHNOHU��]HULQGH�ER]XFX�HWNLOHUL�EXOXQDQ�
YH\D� KRú� NRNXOX� ROPD\DQ� JD]ODUÕ� RUWDPGDQ� X]DNODúWÕUPD\Õ� VD÷OD\DQ� ELU� VWHULOL]DV\RQ� �NRNX�
JLGHUPH��QLWHVL�SDWHQWOHQPLúWLU��%X��QLWH�EX]GRODEÕ�LoHULVLQGHNL�KDYD\Õ�NHQGL�LoHULVLQH�oHNHQ�YH�
JHUHNL\RUVD� R]RQ� KDUFD\DQ� NDWDOLWLN� ELU� UHDNVL\RQOD� VWHULOL]DV\RQX� JHUoHNOHúWLUHQ� YH� EXUDGDQ�
EX]GRODEÕ� LoHULVLQH�JHUL�YHULOHFHN�RODQ�KDYDGD�ROPDVÕ� LVWHQPH\HQ�DUWÕN�R]RQX�GD�RNVLGH�HGHUHN�
HOHPLQH HGHQ� LNL� NÕVÕPGDQ� ROXúPDNWDGÕU�� %X� NRNX� JLGHUPH� ELULPL� VWHULOL]DV\RQ�NRNX� JLGHUPH�
LúOHPLQLQ�JHUHNOLOL÷LQL�EX]GRODEÕ��]HULQGHNL�JD]�GHWHNW|U��YH�VÕFDNOÕN�VHQV|U�QGHQ�JHOHQ�ELOJLOHUL�
NXOODQDUDN�RWRPDWLN�RODUDN�EHOLUOHPHNWHGLU��

����� d�U�PH�*D]ODUÕQÕ�$OJÕODPD�(OHPDQÕ�9H�8\JXODPDODUÕ��
3DWHQW�1R� (3��������

3DWHQW�$GÕ� 0HWKRG� RI� GHWHFWLQJ� PLQXWH� JDV� FRPSRQHQW� LQ� DPELHQFH� DQG�
DSSOLHG�GHYLFHV�

<D\ÕQODQPD�7DULKL� �����������
%XOXúX�<DSDQ�.LúL�OHU�� $UDL�<XNR��+RQGD�7DNDVKL��2KQDND�1RUL\XNL��-3��
8\JXOD\ÕFÕ�ODUÕ�� +,7$&+,��-3��
�
2UWDPGD� EXOXQDQ� KHGHI� JD]ÕQ� oRN� G�ú�N� NRQVDQWUDV\RQODUÕQÕ� DOJÕOD\DELOPHN� YH� \�NVHN�
KDVVDVL\HWOH�PRQLW|U�HWPHN�LoLQ�NXOODQÕODQ�VHQV|U��PHWRW�YH�oHúLWOL�X\JXODPDODUÕQÕ��JD]�GHWHNW|U���
LNOLPOHQGLUPH� FLKD]ODUÕ�� RWRPRELO�� EX]GRODEÕ� JLEL� �� LoHUHQ� ELU� SDWHQWWLU�� 7DULI� HGLOHQ� LúOHPOHU�
XOWUDVRQLN WLWUHúLPOL�LQFH�ILOP�SLH]RHOHNWULN�PDO]HPH�NXOODQÕODUDN��UHWLOPLú�KDVVDV�ELU�JD]�VHQV|U��
NXOODQÕODUDN�\DSÕOPDNWDGÕU��g]HO�RODUDN�EX� WLS�VHQV|U�HQWHJUH�HGLOPLú�ELU�EX]GRODEÕ�X\JXODPDVÕ�
YHULOPLúWLU�� 2OXúDQ� JD]ODUÕQ� NRQVDQWUDV\RQX� VHQV|U� YH� VLQ\DO� LúOHPH� GHYUHVL� LOH� DOJÕODQÕU�� (÷HU�
\L\HFHNOHULQ�ER]XOPDVÕQÕ�KÕ]ODQGÕUDELOHFHN�RIDQVLI�JD]ODU�DOJÕODQÕUVD�EX]GRODEÕQÕQ�KDYDVÕ�R]RQOX�
ELU ILOWUH� LoHULVLQGHQ� JHoLUPHN� VXUHWL\OH� WHPL]OHQPH\H� oDOÕúÕOÕU�� 2NXQDQ� JD]� GH÷HUOHUL� EXQD�
UD÷PHQ�VÕQÕUÕ�DúWÕ÷ÕQGD�NXOODQÕFÕ\D�X\DUÕ�YHULOLU��



��

6HQV|U�Q�
EXOXQGX÷X�YH�ILOWUDV\RQXQ�
JHUoHNOHúWL÷L�
NDQDO�

ùHNLO������øoHULVLQGHNL�JD]ODUÕ�WDNLS�HGHQ�EX]GRODEÕ��

������ 6DNODPD� 2UWDPÕQGDNL� *D]ODUÕ�.RNX\X� $OJÕOD\DQ� 9H� 6HYL\HVLQL� '�]HQOH\HQ�%X]GRODEÕ��
�

3DWHQW�1R� -3����������
3DWHQW�$GÕ� 5HIULJHUDWRU�
<D\ÕQODQPD�7DULKL� �����������
%XOXúX�<DSDQ�.LúL�OHU�� 0RULVKLWD�.HQLFKL��6DVDEH�6KLJHUX�
8\JXOD\ÕFÕ�ODUÕ�� 0$7686+,7$�(/(&75,&�,1'�&2�/7'�
�

%X� SDWHQWWH� VR÷XWPD� DODQÕ� LoHULVLQGHNL� NRNX�JD]� NRQVDQWUDV\RQXQXQ� KHGHIOHQHQ� VHYL\HOHUGH�
WXWXODELOPHVL�LoLQ�XOWUDYL\ROH�ODPED�LoHUHQ�ELU�NRNX�JLGHUPH�ILOWUHVL�HNLSPDQODUÕ�YH�EX�VLVWHPLQ�
VDKLS�ROPDVÕ�JHUHNHQ�ED]Õ�|]HOOLNOHU�DQODWÕOPDNWDGÕU��8OWUDYL\ROH�ODPED�LoHUHQ�E|\OH�ELU�GRODSWD�
VR÷XWPD� JD]ÕQÕQ� DOHY� DOÕFÕ� �\DQÕFÕ�� |]HOOLNWH� ROPDPDVÕ� YH\D� ODPEDQÕQ� E|\OH� ELU� WHKOLNH\H� \RO�
DoPD\DFDN�úHNLOGH�HOHNWURWVX]�ROPDVÕ�JHUHNWL÷L�V|\OHQPHNWHGLU���



��

ùHNLO������8OWUDYL\ROH�ODPEDOÕ�NRNX�ILOWUHVL�RODQ�EX]GRODEÕQGDQ�ELU�NHVLW��
.RNX� JLGHUPH� LúOHPLQ� EX]GRODEÕQÕQ� NDSÕVÕ� NDSDWÕOGÕ÷ÕQGD� VDNODPD� RUWDPÕ� LoHULVLQGHNL� KDYDQÕQ�
ILOWUH�LoLQH��IOHQHUHN�WHPL]OHQPHVL\OH�JHUoHNOHúWLUGL÷L�DQODúÕOPDNWDGÕU�

������ .RNX�6HQV|UO��9H�6R÷XN�.DWRW�8OWUDYL\ROH�/DPEDOÕ�.RNX�)LOWUHVL�2ODQ�%X]GRODEÕ�
3DWHQW�1R� -3�����������
3DWHQW�$GÕ� +RPH�5HIULJHUDWRU�
<D\ÕQODQPD�7DULKL� �����������
%XOXúX�<DSDQ�.LúL�OHU�� $EH�7DNXPL��
8\JXOD\ÕFÕ�ODUÕ�� 6$1<2�&2�/7'�
�
%X�SDWHQWWH�EX]GRODEÕ� LoHULVLQGHNL�KDYD\Õ�NRNXODUGDQ� WHPL]OHPHN� LoLQ�JHOLúWLULOPLú�ELU�G�]HQHN�
WDULI� HGLOPHNWHGLU�� 6DNODPD� E|OPHOHULQGHNL� KDYD�� JLULúLQGH� NRNX� VHQV|U�� YH� LoHULVLQGH� VR÷XN�
NDWRWOX�XOWUDYL\ROH�IO�RUHVDQ�ODPED�RODQ�RGDFÕ÷D��IOHQLU��.RNX�VHQV|U�QGHQ�DOÕQDQ�GH÷HU�KDYDQÕQ�
WHPL]OHQPHVL� JHUHNWL÷LQL� LúDUHW� HWWL÷LQGH� ODPED� GHYUH\H� JLUHUHN� NRNX� JLGHUPH� LúOHPLQL�
JHUoHNOHúWLULU��
�

)LOWUDV\RQ�E|OPHVL



��
������ 6HE]H�0H\YH�%|OPHVLQGH�%R]XOPD�2OGX÷XQGD�.XOODQÕFÕ\Õ�8\DUDQ�%X]GRODEÕ�
3DWHQW�1R� -3�����������
3DWHQW�$GÕ� 5HIULJHUDWRU�
<D\ÕQODQPD�7DULKL� �����������
%XOXúX�<DSDQ�.LúL�OHU�� 1DNDPD�+LURWR��
8\JXOD\ÕFÕ�ODUÕ�� 0$7686+,7$�5()5,*�&2�/7'�
�
6HE]HOL÷H� \HUOHúWLULOHQ� JD]� VHQV|U�� LOH� RUWDPGDNL� JD]�PLNWDUÕQÕ� DOJÕOD\DQ� YH� EXQD� ED÷OÕ� RODUDN�
\L\HFHNOHULQ� WD]HOL÷LQL� X]XQ� V�UH� NRUXPDVÕ� LoLQ� WD]HOLN� \|QHWLPL� \DSDQ� ELU� EX]GRODEÕQÕQ�
SDWHQWLGLU�� $\UÕFD� VDNODQDQ� \L\HFHNOHULQ� GXUXPX� EX]GRODEÕQÕQ� |Q� WDUDIÕQGD� EXOXQDQ� NXOODQÕFÕ�
DUD\�]��DUDFÕOÕ÷Õ�LOH�NXOODQÕFÕ\D�J|VWHULOPHNWHGLU��

����� 6HE]H�0H\YH�øoLQ�7D]HOLN�.RQWURO��
�

3DWHQW�1R� -3�����������
3DWHQW�$GÕ� &RQWUROOHU�IRU�IUHVKQHVV�RI�IUXLW�DQG�YHJHWDEOH�
<D\ÕQODQPD�7DULKL� �����������
%XOXúX�<DSDQ�.LúL�OHU�� +LURWD�0DVDQRUL��0DWVXPR�7DNX\D��)XNXL�+LGHNL�
8\JXOD\ÕFÕ�ODUÕ�� 0$7686+,7$�5()5,*�&2�/7'�
�
%X�SDWHQWWH�EX]GRODEÕQGD�VDNODQDQ�VHE]H�YH�PH\YHOHULQ�WD]HOL÷LQLQ�NRQWURO�HGLOPHVLQL�VD÷OD\DQ�
ELU VLVWHPH� DLW� HNLSPDQ� YH� PHWRWODUD� \HU� YHULOPLúWLU�� 6HE]HOL÷H� \HUOHúWLULOPLú� EXOXQDQ� YH� JD]�
NRQVDQWUDV\RQX� GH÷LúLPLQL� JHULOLP� GH÷LúLPL� RODUDN� DNWDUDQ� ELU� VHQV|U� YH� VHQV|U� YHULOHULQL�
GH÷HUOHQGLUHQ� YH� WD]HOLN� GXUXPX� KDNNÕQGD� NXOODQÕFÕ\Õ� ELOJLOHQGLUHQ� ELU� PLNURLúOHPFLOL� VLVWHP�
WDULIOHQPHNWHGLU��

����� 6HE]HOLNWH�6DNODQDQ�<L\HFHNOHU�%R]XOPDGDQ�gQFH�8\DUÕ�9HUHQ�%X]GRODEÕ�
3DWHQW�1R� -3�����������
3DWHQW�$GÕ� 5HIULJHUDWRU�



��

<D\ÕQODQPD�7DULKL� �����������

%XOXúX�<DSDQ�.LúL�OHU��
0DWVXPR� 7DNX\D�� 7VXMLPRWR� .DKRUX�� 7DNHXFKL� .D]X\RVKL��
)XNXGD 0DVDUX�� 0LFKLPXQH� <RVKLNRL�� 6DWR� 7DNDR�� 7DQDND�
6XPLNR��1DNDPXUD�$WVXVKL�

8\JXOD\ÕFÕ�ODUÕ�� 0$7686+,7$�5()5,*�&2�/7'�
�
6HE]H�PH\YH� FLQVL� \L\HFHNOHULQ� ER]XOPD� V�UHFL� LoHULVLQGH� oÕNDUGÕNODUÕ� oHúLWOL� JD]ODUGDQ� ELULQLQ�
YH\D� ELU� NÕVPÕQÕQ� RUWDP� LoHULVLQGH� EHOOL� ELU�PLNWDUD� XODúPDVÕ� \L\HFH÷LQ� ER]XOPD\D� EDúODGÕ÷ÕQÕ�
J|VWHUPHNWHGLU�� $QODWÕODQ� VLVWHPGH� EX]GRODEÕQÕQ� VHE]HOLN� E|OPHVLQH� \HUOHúWLULOHQ� ELU� JD]�
VHQV|U�\OH�EDKVHGLOHQ�JD]ODUÕQ�RUWDPGD�KDQJL�NRQVDQWUDV\RQGD�ROGX÷X�|Oo�OPHNWH��YH�VHQV|UGHQ�
DOÕQDQ ELOJL\H� ED÷OÕ� RODUDN� VHVOL� YH\D� ÕúÕNOÕ� ELU� X\DUÕ� YHULOPHNWHGLU�� � %X� VD\HGH� NXOODQÕFÕ�
EX]GRODEÕQÕ�KLo�DoPDGDQ�VHE]HOLNWHNL�\L\HFHNOHULQLQ�WD]HOL÷L�KDNNÕQGD�ELOJL�VDKLEL�ROPDNWDGÕU��

������ %X]GRODEÕ�øoLQ�*D]�.RNX�.RQWURO|U��
3DWHQW�1R� -3��������
3DWHQW�$GÕ� 2GRU�FRQWUROOHU�IRU�UHIULJHUDWRU�
<D\ÕQODQPD�7DULKL� �����������
%XOXúX�<DSDQ�.LúL�OHU�� 2NDQR�5LH�
8\JXOD\ÕFÕ�ODUÕ�� ),*$52�(1*�,1&�
�
%X]GRODEÕQGD�NRNX�JLGHUPH�LúOHPLQLQ�\DSÕOPDVÕ�NDUDUÕQÕQ�YHULOPHVL�LúOHPLQLQ��JD]�VHQV|U�QGHQ�
JHOHQ� LúDUHWLQ� \DQÕQGD� VÕFDNOÕN�YH�QHPLQ�J|]�|Q�QH� DOÕQDUDN�GDKD� VD÷OÕNOÕ� RODUDN� � YHULOGL÷L� ELU�
NRQWURO� \DSÕVÕ� DQODWÕOPDNWDGÕU�� %X� VD\HGH� NRNX� JLGHULFLQLQ� EDVLW� ELU� JHUL� EHVOHPHOL� VLVWHPOH�
KDVVDV�RODUDN�NRQWURO�HGLOGL÷L�EHOLUWLOPHNWHGLU��

������ %X]GRODEÕQGD�%L\RVHQV|UOHU�
3DWHQW�1R� :2��������
3DWHQW�$GÕ� %LRVHQVRUV�IRU�PRQLWRULQJ�DLU�FRQGLWLRQLQJ�DQG�UHIULJHUDULRQ��
<D\ÕQODQPD�7DULKL� �����������



��

%XOXúX�<DSDQ�.LúL�OHU�� &KDWWHUMHH�6KDUPLVWD��6DW\DSDO�6XQLWD��0LFKHOV�+DUYZ\��
8\JXOD\ÕFÕ�ODUÕ�� &$55,(5�&253��86��
*HUoHN�]DPDQOÕ�RODUDN�LOJLOHQLOHQ�RUWDP�KDYDVÕQGDNL�EL\RORMLN�NRPSRQHQWOHUL�DOJÕOD\DQ��PRQLW|U�
HGHQ� EL\RVHQV|UO�� ELU� VLVWHP� SDWHQWLGLU�� %L\RVHQV|UOHU� ELU� YH\D� GDKD� ID]OD� EL\RORMLN� HOHPDQÕQ�
RUWDPGDNL \R÷XQOXNODUÕQÕ� |Oo�OHELOLU� ELU� HOHNWULNVHO� VLQ\DOH� oHYLUHQ� oHúLWOL� DOJÕODPD� ELoLPOHULQH�
VDKLS� VHQV|UOHUGLU�� HQ]LPOHUH�� DQWLMHQOHUH�� K�FUHOHUH�� RUJDQHOOHUH�� EDNWHULOHUH� \D� GD� XoXFX�
RUJDQLNOHUH�GX\DUOÕ�RODELOLUOHU��%L\RVHQV|UOHULQ�KDYDODQGÕUPD�ÕVÕWPD��VR÷XWPD��LNOLPOHQGLUPH��YH�
VDNODPD�EX]GRODEÕ�� VR÷XN� KDYD� GHSRVX�� VLVWHPOHULQGH� NXOODQÕODELOHFH÷L� V|\OHQPHNWHGLU��
%X]GRODEÕQGD� KHUKDQJL� ELU� E|OPHQLQ� KDYDVÕ� LoHULVLQGH� EXOXQPDVÕ� LVWHQPH\HQ� ELU� EL\RORMLN�
NRPSRQHQWLQ� DOJÕODQPDVÕ� ILOWUHOHPHQLQ� YH\D� NXOODQÕFÕ\D� X\DUÕ� YHUPHQLQ� LON� DGÕPÕQÕ�
ROXúWXUPDNWDGÕU�� %X� SDWHQWWH� GH� EX]GRODEÕQGD� WD]HOLN� \|QHWLPL� \DSPD\D� LPNDQ� YHUHELOHFHN��
JD\HW� D\UÕQWÕOÕ� DOJÕODPD\D� LPNDQ�YHUHQ� G�]HQHNOHULQ� EXOXQGX÷X� DQODWÕOPDNWDGÕU��gUQH÷LQ� WLFDUL�
RODUDN� XODúÕODELOLU� GXUXPGD� EXOXQDQ� /HJLRQHOOD� YH\D� (�FROL EDNWHULOHULQH� GX\DUOÕ� VHQV|UOHULQ�
EXOXQGX÷X�V|\OHQPHNWHGLU��

��� 3DWHQW�$UDúWÕUPDVÕ�6RQXoODUÕ�
<DSÕODQ�SDWHQW�WDUDPDVÕ�VRQXFXQGD�DNÕOOÕ�ELU�SLúLUPH�LoLQ�JHUHNHQ�ELOJLOHULQ�QHP�YH�JD]�VHQV|UOHUL�
LOH� HOGH� HGLOPHVL� YH� EX� ELOJLOHU� LOH� QHP� YH� VÕFDNOÕN� NRQWURO�� \DSÕODUDN� NXOODQÕFÕ� PHPQXQL\HWL�
VD÷OD\DFDN� NDOLWHOL� SLúLUPH� VD÷ODPDQÕQ�P�PN�Q�ROGX÷X� J|U�OP�úW�U�� 6HQV|UOHUGHQ� HOGH� HGLOHQ�
ELOJLOHU� X\JXQ� SLúLUPH\L� JHUoHNOHúWLUPHN� LoLQ� IÕUÕQÕQ� LOJLOL� NRPSRQHQWOHULQL� NXPDQGD� HGHFHN�
RWRPDWLN NRQWURO� VLVWHPLQLQ� JLULú� E�\�NO�NOHUL� RODUDN� NXOODQÕOPDNWDGÕU�� )ÕUÕQGD� SLúLUPHQLQ�
EDúODQJÕo� DúDPDODUÕQGD� DOÕQDQ� QHP� ELOJLVL� LOH� SLúLULOPHNWH� ROXQDQ� \L\HFH÷LQ� PLNWDUÕ� YH� W�U��
EHOLUOHQHELOPHNWHGLU��*D]�VHQV|U��SLúLUPH�RUWDPÕQGDQ�HOGH�HGLQLOHQ�YHULOHULQ�DQDOL]L�LOH�\L\HFHN�
W�U�Q�Q�� SLúLUPH� V�UHVLQLQ� EHOLUOHQPHVLQGH� YH� NRPSRQHQWOHULQ� VD÷OÕNOÕ� YH� NDOLWHOL� SLúLUPH\L�
VD÷OD\DFDN�úHNLOGH�NRQWURO�HGLOPHVLQGH�HWNLQ�ELU�úHNLOGH�NXOODQÕOPDNWDGÕU��
%X]GRODEÕQGD� |]HO� WDVDUODQPÕú� ELU� E|OPHGH� �|UQ�� VHE]HOLN�� EHOLUOL� W�U� \L\HFHN� JUXSODUÕ� LoLQ�
VÕFDNOÕN� QHP�YH�JD]�DOJÕODPD�LOH�\L\HFH÷LQ�WD]HOL÷LQLQ�DOJÕODQPDVÕ�P�PN�QG�U��*D]�VHQV|UOHUL�
\L\HFHN� W�U�QH� X\JXQ� VDNODPD� NRúXOODUÕQÕQ� WHPLQ� HGLOPHVL� YH� \L\HFHNOHULQ� VDNODPD� V�UHOHULQL�
DUWWÕUPDQÕQ� \DQÕQGD�� \L\HFHNOHU� ER]XOGX÷X� ]DPDQ� NXOODQÕFÕQÕQ� X\DUÕOPDVÕQD� GD� RODQDN�
YHUPHNWHGLU��
*D] VHQV|U�� WDUDIÕQGDQ� DOJÕODQDQ� JD]� NRQVDQWUDV\RQX� GH÷HUL� |QFHGHQ� EHOLUOHQHQ� YH\D� VLVWHP�
WDUDIÕQGDQ� \L\HFHN� EX]GRODEÕQD� NRQXOGX÷XQGD� EHOLUOHQHQ� HúLN� GH÷HUOHULQL� DúWÕ÷ÕQGD�� J|UVHO� YH�



��
LúLWVHO�\ROODUOD�\L\HFH÷LQ�GXUXPX�KDNNÕQGD�NXOODQÕFÕQÕQ�ELOJLOHQGLULOGL÷L�G�]HQHNOHUH�DLW�SDWHQWOHU��
EX]GRODEÕQGD�JD]� DOJÕODPD� LOJLOL� SDWHQWOHULQ�E�\�N�NÕVPÕQÕ�ROXúWXUPDNWDGÕU��$\UÕFD� VDGHFH� JD]�
NRQVDQWUDV\RQXQX� DOJÕOD\DQ� YH� JHUHNWL÷LQGH� KDYD\Õ� EX� LVWHQPH\HQ� JD]ODUGDQ� YH�YH\D�
EDNWHULOHUGHQ�WHPL]OH\HQ�ILOWUH��QLWHOHUL�RODQ�VLVWHPOHULQ�SDWHQWOHUL�EXOXQPDNWDGÕU��
.RQX\OD� LOJLOL� SDWHQWOHULQ� VD\ÕVÕQGDNL� DUWÕúÕQGD� J|VWHUGL÷L� JLEL� QHP� YH� JD]� VHQV|UOHULQLQ�
NXOODQÕOPDVÕ\OD� NXOODQÕFÕODUÕQ� ND]DQGÕ÷Õ� NROD\OÕN� YH� HNRQRPL� J|]� |Q�QH� DOÕQGÕ÷ÕQGD� \DNÕQ� ELU�
JHOHFHN�LoLQGH�QHP�YH�YH\D�JD]�VHQV|UO��IÕUÕQODUÕQ�YH�EX]GRODSODUÕQÕQ�úX�DQ�ROGX÷XQGDQ�oRN�GDKD�
\D\JÕQ�RODUDN�NXOODQÕODQ�YH�DUDQÕODQ��U�QOHU�KDOLQH�JHOHFH÷LQL�V|\OHPHN�P�PN�QG�U��



��
��� 1(0 9(�*$=�$/*,/$0$�<$3$1�%ø5�7ø&$5ø�),5,1,1�ø1&(/(10(6ø�
%X� E|O�PGH� HOHNWURQLN� ELULPOHULQLQ� GL]D\QÕ� LoLQ� JHUHNHQ� ELOJL� DOW\DSÕVÕQÕQ� ROXúWXUXOPDVÕ�
KHGHIOHQHQ�QHP�YH�YH\D�JD]�DOJÕODPDVÕ�\DSDQ�ELU�IÕUÕQ�LoLQ�WHFU�EH�VD÷OD\DELOHFHN�ED]Õ��U�QOHUH�
�]HULQGH \DSÕODQ� LQFHOHPHOHUH� \HU� YHULOPLúWLU�� %X� DPDoOD� �]HULQGH� QHP� VHQV|U�� YH\D�
QHPOHQGLUPH� �QLWHVL� EXOXQDQ� $(*� &RPSHWHQFH� YH� (OFR%UDQGW� JUXEX� PDUNDODUÕQGDQ� RODQ� 'H�
'LHWULFK '3���;�PRGHO�HOHNWULNOL�DQNDVWUH�IÕUÕQODU�LQFHOHQPLú��HGLQLOHQ�VRQXoODUD�\HU�YHULOPLúWLU��
<DSÕODQ� OLWHUDW�U� DUDúWÕUPDODUÕ� VRQXFX� WLFDUL� RODUDN� VDWÕODQ� YH� �]HULQGH� QHP� VHQV|U�� YH\D�
QHPOHQGLUPH� �QLWHVL� RODQ� LNL� DGHW� HOHNWULNOL� DQNDVWUH� IÕUÕQ� WHVSLW� HGLOPLúWLU�� %XQODU� $(*�
&RPSHWHQFH�YH�'H�'LHWULFK�'3���;�PRGHO�QXPDUDOÕ��U�QOHUGLU���

����� 'H�'LHWULFK�'3���;�$UoHOLN�3)����
'H 'LHWULFK�'3���;�HOHNWULNOL�DQNDVWUH�IÕUÕQ��$UoHOLN�3)�����U�Q�NRGX�LOH�7�UNL\H�SD]DUÕQGD�GD�
VDWÕOPDNWDGÕU��hU�QH�DLW�WHPHO�|]HOOLNOHU�DúD÷ÕGD�YHULOPLúWLU��

x� 7XUER�0RGX�
x� ,]JDUD�0RGX�
x� 3LUROLWLN�7HPL]OHPH�)RQNVL\RQX�
x� g]HO�%DFD�7DVDUÕPÕ�YH�6R÷XN�.DSDN�.DSÕ�g]HOOL÷L�
x� $NÕOOÕ�3LúLUPH�6LVWHPL��1HP�.RNX�DOJÕODPD��

������ .DYUDPVDO�øQFHOHPH�
øQJLOWHUH¶GH�'H�'LHWULFK�PDUNDVÕ�DOWÕQGD�VDWÕODQ�'23����;�PRGHO�QXPDUDOÕ��U�Q�LQFHOHQPLúWLU��
%X� �U�Q� �]HULQGH� ³0XOWLIXQFWLRQ� 3OXV� 3\URFOHDQ� ,&6�0DWULFV´ NRQVHSWL� LOH� SD]DUODQPDNWDGÕU��
³,&6´� NÕVDOWPDVÕ� ³$NÕOOÕ� 3LúLUPH� 6LVWHPL� �,QWHOOLJHQW� &RRNLQJ� 6\VWHP�´� NHOLPHOHULQLQ� EDú�
KDUIOHULQGHQ�JHOPHNWHGLU��

������ 1HP�6HQV|U�Q�øQFHOHQPHVL�
'H 'LHWULFK� '23� ���;� PRGHO� HOHNWULNOL� DQNDVWUH� IÕUÕQGD� QHP� DOJÕODPDN� �]HUH� PXWODN� QHP�
VHQV|U��NXOODQÕOPÕú�YH�IÕUÕQ�EDFD�NÕVPÕQD�\HUOHúWLULOPLúWLU��)ÕUÕQ�VR÷XN�NDSDN�|]HOOL÷L�LOH�ELUOLNWH�
JHOHQ� VR÷XN� KDYDQÕQ� EDFD� \DSÕVÕ� LoHULVLQGH� EDVPD� NDQDOÕ� �VW� WDYDQÕQGDQ� LoHUL� EDNDFDN� úHNLOGH�
\HUOHúWLULOPLúWLU���
)ÕUÕQGD� QHP� DOJÕODPDN� �]HUH� NXOODQÕODQ� PXWODN� QHP� VHQV|U��� 2+0,&� ,QVWUXPHQWV� ILUPDVÕQÕQ�
$%6�����PRGHO�QXPDUDOÕ��U�Q�G�U��%X�VHQV|U� DOJÕODPD�PHNDQL]PDVÕ� ÕVÕO� LOHWNHQOLN�SUHQVLELQH�
GD\DQDQ�ELU�PXWODN�QHP�VHQV|U�G�U���



��
6HQV|U� ��9� '&� JHULOLP� LOH� EHVOHQPHNWH� YH� ����P9� DUDVÕQGD� oÕNÕú� YHUPHNWHGLU�� 6HQV|U� IÕUÕQ�
�]HULQGH� VLQ\DO� LúOHPH� GRQDQÕPÕ� LOH� HQWHJUH� NXOODQÕOPÕúWÕU�� %X� NDUW� HQVWU�PDQWDV\RQ�
NXYYHWOHQGLULFLVL�RODUDN�NXOODQÕODELOHQ�1DWLRQDO�6HPLFRQGXFWRU�ILUPDVÕQD�DLW�/0&�����HQWHJUHVL�
YH oHYUH�ELULPOHULQL�LoHUPHNWH�YH�EHVOHPH��WRSUDN�YH�oÕNÕú�XoODUÕQÕ�LoHUHQ��o�XoOX�ELU�NRQQHNW|U�
LOH�IÕUÕQ�HOHNWURQLN�NRQWURO�NDUWÕQD�ED÷ODQPDNWDGÕU��ùHNLO�������

ùHNLO�����hU�Q��]HULQGH�EXOXQDQ�VHQV|U�NDUWÕ��

����� 'H�'LHWULFK�'3���;�)ÕUÕQÕQ�.XOODQÕPD�øOLúNLQ�%LOJLOHU�
hU�Q NXOODQPD�NÕODYX]X�YH�NRQWURO�SDQHOL��]HULQGHNL�PHQ�OHU� LQFHOHQHUHN�� ,&6�PHQ�V��DOWÕQGD�
EXOXQDQ� SLúLUPH� SURJUDPODUÕ� GÕúÕQGD� QHP� DOJÕODPD� YH\D� NRQWURO� |]HOOLNOHULQLQ� NXOODQÕOPDGÕ÷Õ�
J|U�OP�úW�U�� hU�Q� NXOODQPD� NÕODYX]XQGD� IÕUÕQGD� VHQV|U� NXOODQÕODUDN� QHP� YH� NRNX� DOJÕODPDVÕ�
\DSÕOGÕ÷Õ�DQODUGD��HNUDQGD�DúD÷ÕGDNL� LúDUHWLQ�EHOLUHFH÷L� �ùHNLO������YH�EX� HVQDGD� IÕUÕQ�NDSÕVÕQÕQ�
DoÕOPDVÕ�GXUXPXQGD�DOJÕODPDQÕQ�\DQOÕú�\DSÕODFD÷Õ�ELOJLVL�YHULOHPHNWHGLU��

�

$OJÕODPD�\DSÕOÕ\RU�LúDUHWL� �

ùHNLO�����)ÕUÕQ�HNUDQÕQGD�DOJÕODPDQÕQ�J|VWHULOPHVL��
³$NÕOOÕ�3LúLUPH�6LVWHPL´ PHQ�V��DúD÷ÕGDNL�|]HOOLNOHUL�LoHUPHNWHGLU��

x� %X� SLúLUPH� PHQ�V�� DOWÕQGD�3L]]D�� 7XUWD�� 5RVWR�� 7DYXN�� .X]X�� %DOÕN�� 6HE]HOHU�� .HNOHU��
d|UHNOHU�YH�6XIOH�JLEL�SLúLUPH�PRGODUÕ�EXOXQPDNWDGÕU���



��
x� .XOODQÕFÕ� WDUDIÕQGDQ� EX� SLúLUPH� PRGODUÕQGDQ� KHUKDQJL� ELULVL� VHoLOGL÷LQGH�� NXOODQÕFÕGDQ�

KHUKDQJL�ELU�VÕFDNOÕN�YH\D�V�UH�JLUGLVL�LVWHQPHPHNWHGLU��3LúLUPH�VÕFDNOÕ÷Õ�YH V�UHVL LOJLOL�
GH÷HUOHU� LOJLOL� SLúLUPH�PRGXQXQ� VHoLOPHVL� LOH� HNUDQGD� RWRPDWLN� RODUDN� J|VWHULOPHNWH� YH�
GH÷LúWLULOHPHPHNWHGLU���

x� %LU� VRQUDNL� DGÕPGD� HNUDQGD� VHoLOHQ� PRGD� J|UH� NXOODQÕFÕ\D� KDQJL� WHSVL� NRQXPXQXQ�
NXOODQÕOPDVÕ� JHUHNWL÷L� |QHULOPHNWH� YH� DUGÕQGDQ� SLúLUPH\H� EDúODPDN� LoLQ� RQD\�
LVWHQPHNWHGLU��

x� )ÕUÕQGD�³.HQGL .HQGLQL�7HPL]OHPH�g]HOOL÷L´ LoLQ� LNL� VHoHQHNOL�ELU�PHQ��EXOXQPDNWDGÕU��
%XQODUGDQ�ELUL�3\URPD[�RODUDN�DGODQGÕUÕOPÕúWÕU�YH���VDDW�V�UHQ�VDELW�V�UHOL�ELU�WHPL]OHPH�
LúOHPLQL� JHUoHNOHúWLUPHNWHGLU�� 'L÷HU� SLUROLWLN� WHPL]OHPH� PRGX� 3\URFRQWURO� RODUDN�
LVLPOHQGLULOPHNWH� YH� NDYLWHQLQ� NLUOLOLN� VHYL\HVL� ÕVÕO� LOHWNHQOLN� VHQV|U�� LOH� DOJÕODQDUDN�
RSWLPXP�WHPL]OHPH�V�UHVL�RWRPDWLN�RODUDN�EHOLUOHQPHNWHGLU���

������ gOo�P�6LVWHPL�
'H 'LHWULFK� '23� ���;� HOHNWULNOL� DQNDVWUH� IÕUÕQÕQ� QHP� DOJÕODPD� VLVWHPLQL� LQFHOHPHN� YH� ELOJL�
HGLQPHN�LoLQ�ELU�|OoPH�YH�YHUL�WRSODPD�VLVWHPL�KD]ÕUODQPÕúWÕU��%X�DPDoOD�|OoPH�YH�YHUL�WRSODPD�
VLVWHPL��]HULQGH�QHP�|OoPHN�DPDFÕ\OD���DGHW�VHQV|U�NXOODQÕOPÕúWÕU��ùHNLO�������

x� )ÕUÕQ� EDFDVÕ� LoHULVLQH� \HUOHúWLULOHQ� YH� PXWODN� QHP� DOJÕODPDGD� NXOODQÕODQ� QHP� VHQV|U�Q�
oÕNÕúÕ� LQFHOHQPLúWLU�� %X� VD\HGH� VHQV|U� oÕNÕú� VLQ\DOLQLQ�� LOJLOL� SLúLUPH� SURJUDPODUÕQGD�
GH÷LúLPL�YH�HOHNWULNVHO�NDUDNWHUL�KDNNÕQGD�ELOJL�HGLQPHN�DPDoODQPÕúWÕU��

x� %DVPD� NDQDOÕ� LoHULVLQH� IÕUÕQ� VHQV|U�Q�Q� KHPHQ� \DQÕQD� ELU� WHUPRNXSO|U� LOH� ELUOLNWH��
+RQH\ZHOO�+,+����� ED÷ÕO� QHP� VHQV|U�� \HUOHúWLULOPLúWLU�� %X� GXUXPGD� EDFDGDNL�PXWODN�
QHP IÕUÕQ� VHQV|U�QGHQ� RNXQPXú�� ED÷ÕO� QHP� VHQV|U�� YHULVL� YH� KHPHQ� \DQÕQGDNL�
WHUPRNXSO|UGHQ�DOÕQDQ�VÕFDNOÕN�ELOJLVL\OH�GH�UHIHUDQV�YHULOHU�HGLQLOPLúWLU���

x� )ÕUÕQ�EDFDVÕQGD� HPPH�NDQDOÕ� LoHULVLQH�ELU� WHUPRNXSO|U� LOH�ELUOLNWH�+RQH\ZHOO�+,+�����
ED÷ÕO�QHP�VHQV|U��NRQXPODQGÕUÕOPÕúWÕU��

�



��

ùHNLO������%DFDQÕQ��VWWHQ�J|U�Q�P��YH�VHQV|U�\HUOHúLPOHUL��
x� )ÕUÕQ�LoHULVLQGH�RUWD�QRNWD\D�ELU�2+0,&�$%6�����PXWODN�QHP�VHQV|U��\HUOHúWLULOPLúWLU��

'R÷UXGDQ� IÕUÕQ� NDYLWHVL� LoHULVLQH� QHP� VHQV|U�� \HUOHúWLUPHN� KHP� NRQVWU�NVL\RQ� KHP� GH�
ED]Õ�SLúLUPH�SURJUDPODUÕQGDNL� \�NVHN� VÕFDNOÕN�QHGHQL\OH�P�PN�Q�GH÷LOGLU��%X�QHGHQOH�
QHP VHQV|U�� EDFD\D� \HUOHúWLULOPHNWH� YH� IÕUÕQ� RUWD� QRNWDVÕQGD� GH÷LúHQ� QHP� PLNWDUÕ� LOH�
EDFDVÕQGDNL� QHP� PLNWDUÕ� DUDVÕQGDNL� LOLúNL� NXOODQÕOPDNWDGÕU�� gOo�POHUGH� IÕUÕQ� RUWD�
QRNWDVÕQD�QHP�VHQV|U��\HUOHúWLULOHUHN�EX�ED÷ÕQWÕQÕQ�EHOLUOHQPHVL�KHGHIOHQPLúWLU��

1HP SDUDPHWUHVL� VÕFDNOÕN� LOH� GR÷UXGDQ� LOLúNLOLGLU�� %X� QHGHQOH� VÕFDNOÕN�QHP� LOLúNLVLQL� RUWD\D�
NR\PDN� YH� VÕFDNOÕN� NRPSDQ]DV\RQX� \DSDELOPHN� LoLQ�� PXWODN� QHP� YH� ED÷ÕO� QHP� LOLúNLOHULQL�
WDQÕPOD\DELOPHN�LoLQ�IÕUÕQ�LoHULVLQGH�YH�EDFDGD���IDUNOÕ�QRNWD\D�WHUPRNXSO|U�\HUOHúWLULOPLúWLU��%X�
VÕFDNOÕN |Oo�P�QRNWDODUÕ�úXQODUGÕU��

x� )ÕUÕQ�LoL�VÕFDNOÕ÷Õ�|OoPHN�LoLQ�RUWD�WHSVL�NRQXPXQD�\HUOHúWLULOHQ�ELU�Õ]JDUDQÕQ�RUWD�QRNWDVÕ�
YH G|UW�N|úHVL��

x� hU�Q�Q� �]HULQGHQ� LNL� DGHW� 57'� VÕFDNOÕN� VHQV|U�� EXOXQPDNWDGÕU�� EXQODUÕQ� ROGXNODUÕ�
QRNWDODU�� �(PPH� NDQDOÕQD� IÕUÕQ� LoHULVLQGHQ� oÕNDQ� EDFD� ED÷ODQWÕVÕQÕQ� NDYLWH� XFX� YH� DUND�
GXYDUÕQ�VD÷��VW�N|úHVL���

x� %DVPD�NDQDOÕ�LoLQGH�WDYDQÕQ�RUWDVÕQD�\DNÕQ�ELU�QRNWD��
x� %DVPD�NDQDOÕQÕQ�LoLQGH�\DQ�GXYDU�\DNÕQÕQGD�ELU�QRNWD��



��

ùHNLO�����.XUXODQ�|Oo�P�VLVWHPL��

����� <DSÕODQ�gOo�POHU�
(OHNWULNOL� DQNDVWUH� IÕUÕQGD� QHP� VHQV|U�Q�Q� HQ� ID]OD� NXOODQÕODFD÷Õ� SURJUDP� .(.� YH� %g5(.�
RODUDN� G�ú�Q�OP�úW�U�� %X� QHGHQOH� QHP� VHQV|U�Q�Q� 'H� 'LHWULFK� '3���;� PRGHO� HOHNWULNOL�
DQNDVWUH� IÕUÕQGD� HWNLQOL÷LQL� EHOLUOHPHN� LoLQ� ³$NÕOOÕ� 3LúLUPH� 6LVWHPL´ DOWÕQGD� EXOXQDQ� .(.� YH�
3ø==$�PRGXQGD�GHQH\OHU�\DSÕOPÕúWÕU��
3ø==$� SLúLUPH� PRGX� LoLQ� $=�� 257$� YH� d2.� ROPDN� �]HUH� �o� IDUNOÕ� \�N� PLNWDUÕQÕ� VHoHFHN�
úHNLOGH�� IÕUÕQ� WHSVLVL� LoLQH� ���PO�� ���PO� YH� ���� PO� VX� NRQXODUDN� ³$NÕOOÕ� 3LúLUPH� 6LVWHPL´QLQ
HWNLQOL÷L� LQFHOHQPLúWLU�� 3ø==$� PRGX� LoLQ� VÕFDNOÕN� IÕUÕQ� HOHNWURQLN� NRQWURO� VLVWHPL� DOWÕQGDNL�
RWRPDWLN�SLúLUPH�PHQ�OHULQGHQ������& YH�SLúLUPH�V�UHVL���GN�RODUDN�YHULOPHNWHGLU���
.(. SLúLUPH�PRGX� LoLQ� D\QÕ�PDQWÕNOD�����PO�� ����PO�� ����PO�YH��� OW� VX�NRQXOPXú� WHSVLOHUOH�
GHQH\OHU� \DSÕOPÕúWÕU�� .(.� PRGX� LoLQ� IÕUÕQ� RWRPDWLN� NRQWURO�� WDUDIÕQGDQ� |QHULOHQ� VÕFDNOÕN� YH�
SLúLUPH�V�UHVL�GH÷HUOHUL������& YH����GN�ELoLPLQGHGLU��
$\UÕFD� NLUOLOLN� VHYL\HVLQH� J|UH� WHPL]OHPH� V�UHVLQL� VHoHQ� 3\URFRQWURO� PRGXQGD� ELUL� IÕUÕQ�
WHPL]NHQ� �7(0ø=�� YH� IÕUÕQ� GXYDUODUÕQD� oRN� N�o�N� KDPXU� SDUoDODUÕ� YH� ELU� PLNWDU� \D÷�
EXODúWÕUÕOPÕúNHQ��.ø5/ø��ROPDN��]HUH�LNL�IDUNOÕ�WHVW�\DSÕOPÕúWÕU��



��
������ gOo�P�6RQXoODUÕ�
3ø==$� YH� .(.� PRGX� LoLQ� RUWDN� RODQ� YH� W�P� ³$NÕOOÕ� 3LúLUPH� 6LVWHPL´� PHQ�V�� DOWÕQGDNL�
PRGODUGD� D\QÕ� LúOHYOHUH� VDKLS� ROGX÷X� J|U�OHQ� QHP� DOJÕODPD� VLVWHPL� VDGHFH� SLúLUPH� V�UHVLQL�
GH÷LúWLUPHNWHGLU�� 3LúLUPH� V�UHVLQLQ� GH÷LúWLULOPHVL� GÕúÕQGD� DOJÕODPD� VRQXoODUÕQD� ED÷OÕ� RODUDN�
ÕVÕWÕFÕODUÕQ�21�2))� ]DPDQODUÕQÕQ� NRQWURO� HGLOPHVL�� J�oOHULQLQ� GH÷LúWLULOPHVL� YH\D� X\JXQ� ÕVÕWÕFÕ�
NRPELQDV\RQODUÕQÕQ�EHOLUOHQPHVL�JLEL�ELU�SLúLUPH�RSWLPL]DV\RQX�ROPDGÕ÷Õ�J|U�OP�úW�U��$úD÷ÕGD�
dL]HOJH ���¶GH� 3ø==$� YH� .(.� PRGX� LoLQ� QHP� DOJÕODPD\D� ED÷OÕ� RODUDN� JHOLúWLULOHQ� ³$NÕOOÕ�
3LúLUPH�6LVWHPLQH´ J|UH�|QHULOHQ�SLúLUPH�]DPDQODUÕ�DúD÷ÕGD�YHULOPLúWLU��

dL]HOJH�����<�N�PLNWDUÕQD�ED÷OÕ�SLúLUPH�V�UHVL�GH÷LúLPL�

,&6�0RGX� 6X�PLNWDUÕ� %DúODQJÕoWDSLúLUPH�V�UHVL� $OJÕODPD�V�UHVL� $OJÕODPD�VRQUDVÕQGD�SLúLUPH�V�UHVL�

3L]]D� ���PO� ��GN� ��GN� ��GN�

3L]]D� ���PO� ��GN� ��GN� ��GN�

3L]]D� ���PO� ��GN� ��GN� ��GN�

.HN� ���PO� ��GN� ��GN� ��GN�

.HN� ���PO� ��GN� ��GN� ��GN�

.HN� ���PO� ��GN� ��GN� ��GN�

.HN� �OW� ��GN� ��GN� ��GN�

gOo�P�GH÷HUOHUL� LQFHOHQGL÷LQGH�3ø==$�PRGXQGD� ³DOJÕODPD� \DSÕOÕ\RU´� LúDUHWLQLQ� ND\EROPD� DQÕ�
RODQ ����GDNLNDQÕQ�VÕFDNOÕ÷ÕQ�\DNODúÕN�RODUDN�VHW�GH÷HULQH�XODúWÕ÷Õ�]DPDQ�ROGX÷X�J|U�OPHNWHGLU�
�ùHNLO��������
�



��

ùHNLO�����3ø==$�PRGXQGD�VÕFDNOÕN�YH�QHP�VHQV|U��GH÷LúLPL���
.HN�PRGXQGD�DOJÕODPD�ELWLú�V�UHVL�RODQ�����GDNLNDQÕQ�VÕFDNOÕN�YH\D�QHP�JLEL�ELU�SDUDPHWUH�LoLQ�
NULWLN�ELU�DQ�ROPDGÕ÷Õ�J|U�OPHNWHGLU��ùHNLO�������
3\URFRQWURO�PRGXQGD�IÕUÕQ�LoHULVL�.ø5/ø�YH�7(0ø=�LNHQ�\DSÕODQ�WHVWOHUGH��ÕVÕO�LOHWNHQOLN�VHQV|U��
LOH�NLUOL�WHPL]�NDUDUÕQÕQ�ROGXNoD� VD÷OÕNOÕ� YHULOGL÷L� EHOLUOHQPLúWLU��)ÕUÕQ�7(0ø=� LNHQ�S\URFRQWURO�
PRGX�EDúODWÕOGÕ÷ÕQGD�³DOJÕODPD�\DSÕOÕ\RU´� LúDUHWL�HNUDQGD�EHOLUPLú�����GDNLND�VRQUD�ND\EROPXú�
YH WHPL]OHPH� V�UHVL� �VDDW� ��� GDNLND� RODUDN� GH÷LúPLúWLU��.ø5/ø� GXUXP� LoLQ� EHQ]HU� úHNLOGH� ���
GDNLND� ER\XQFD� DOJÕODPD� VLPJHVL� J|U�OP�ú�� DQFDN� VLPJH� ND\EROGX÷XQGD� YHULOHQ� �� VDDWOLN�
WHPL]OHPH�V�UHVL�GH÷LúPHPLúWLU���

ùHNLO�����.(.�PRGXQGD�VÕFDNOÕN�YH�QHP�VHQV|U�Q�GH÷LúLPL��



��
%XUDGD� |QHPOL� ELU� QRNWD�� IÕUÕQ� EDFDVÕQD� \HUOHúWLULOHQ� WHN� ELU� ÕVÕO� LOHWNHQOLN� VHQV|U�� LOH� SLúLUPH�
SURVHVL VÕUDVÕQGD�QHP�VHYL\HVL��WHPL]OHPH�SURVHVL�VÕUDVÕQGD�LVH�JD]�VHYL\HVL�DOJÕODQPDNWDGÕU��'H�
'LHWULFK '23� ���;� HOHNWULNOL� DQNDVWUH� IÕUÕQGD� IÕUÕQ� EDFDVÕQD� 2+0,&� $%6����� PXWODN� QHP�
VHQV|U�� \HUOHúWLULOPLúWLU�� %X� QHP� VHQV|U�� ÕVÕO� LOHWNHQOLN� DOJÕODPD� PHNDQL]PDVÕQD� J|UH�
oDOÕúPDNWDGÕU�+DYDQÕQ�ÕVÕO�LOHWNHQOL÷LQLQ�\DOQÕ]FD�QHPLQ�GH÷LO�KDYD\Õ�ROXúWXUDQ�JD]ODUÕQ�W�P�Q�Q�
ELU IRQNVL\RQX�ROGX÷X�YH�SLUROLWLN�WHPL]OHPH�HVQDVÕQGD�IÕUÕQ�LoHULVLQGH�ELU�QHP�ND\QD÷Õ�ROPDGÕ÷Õ�
J|]�|Q�QH�DOÕQÕUVD� IÕUÕQ��]HULQGH�EXOXQDQ� ÕVÕO� LOHWNHQOLN�QHP�VHQV|U�� LOH�JD]�DOJÕODPD�\DSÕOGÕ÷Õ�
J|U�OPHNWHGLU�� 3\URFRQWURO� PRGXQGD� DOJÕODPDQÕQ� \DSÕOGÕ÷Õ� LON� ��� GDNLND\Õ� LoHUHQ�� IÕUÕQ�
VHQV|U�QH�DLW�VLQ\DO�LúOHPH�GRQDQÕPÕQÕQ�oÕNÕúÕ�ùHNLO����¶GH�YHULOPLúWLU��

ùHNLO������3\URFRQWURO�PRGXQGD�IÕUÕQ�VHQV|U�Q�Q�oÕNÕúÕ��
'H 'LHWULFK� '23� ���;� HOHNWULNOL� DQNDVWUH� IÕUÕQGD� ,&6� IRQNVL\RQX� VÕUDVÕQGD� QH� W�U� NDEXOOHULQ�
NXOODQÕOGÕ÷Õ� YH� KDQJL� SDUDPHWUHOHULQ� GLNNDWH� DOÕQGÕ÷ÕQÕQ� EHOLUOHQPHVL� LoLQ� ED]Õ� HN� WHVWOHU�
\DSÕOPÕúWÕU�� .XOODQÕFÕQÕQ� DUGÕ� DUGÕQD� SLúLUPH� \DSDFD÷Õ� GXUXPODUGD� LON� DGÕPGD� ,&6� PRGX�
NXOODQÕOGÕ\VD��LNLQFL�DGÕPGD�\HQLGHQ�,&6�PRGX�NXOODQÕODUDN�SLúLUPH�\DSÕOPDN�LVWHQLUVH�|QFHOLNOH�
IÕUÕQ� Lo� VÕFDNOÕ÷Õ� RNXQPDNWDGÕU�� (÷HU� LON� SLúLUPH� VRQUDVÕ� IÕUÕQ� Lo� VÕFDNOÕ÷Õ� ������&¶OHUH� NDGDU�
LQPHGL\VH�� IÕUÕQ� HOHNWURQLN� NRQWURO�� WDUDIÕQGDQ� KHUKDQJL� ELU� \HQL� ,&6�PRGXQXQ� EDúODWÕOPDVÕQD�
L]LQ�YHUPHPHNWH�³IÕUÕQ úX�DQ�VÕFDN´ X\DUÕVÕ�YHUPHNWHGLU��$QFDN�IÕUÕQ�LoL�VÕFDNOÕN�EHOLUOL�ELU�GH÷HUH�
JHOGLNWHQ VRQUD� \HQL� ELU� ,&6�PRGX�EDúODWÕODELOPHNWHGLU��%X� úHNLOGH� G�]HQOHQPLú� ELU� DOJRULWPD�
P�úWHUL� DoÕVÕQGDQ� SUREOHP� \DUDWDELOLU�� d�QN��� WHPHO� P�úWHUL� DOÕúNDQOÕNODUÕ� LQFHOHQGL÷LQGH�
NXOODQÕFÕODUÕQ�DUGÕ�DUGÕQD�SLúLUPH�LúOHPOHULQGH�DUWÕN�ÕVÕ\Õ�NXOODQPDN�LVWHGL÷L�ELOLQPHNWHGLU��
'H 'LHWULFK�'23����;�HOHNWULNOL�DQNDVWUH�IÕUÕQGD��IÕUÕQ�WDPDPHQ�VR÷XPDGDQ�S\URFRQWURO�PRGX
oDOÕúWÕUÕOPDN� LVWHQGL÷LQGH� KHU� KDQJL� ELU� X\DUÕ� ROPDNVÕ]ÕQ� SLUROLWLN� WHPL]OHPH� EDúODPDNWDGÕU��



��
DQFDN� ³DOJÕODPD� \DSÕOÕ\RU´ VLPJHVL� HNUDQGD� EHOLUPHPHNWH� YH� WHPL]OHPH� V�UHVL� VDELW� ��� VDDW��
NDOPDNWDGÕU��%X�GXUXPGD�GD�IÕUÕQ�VÕFDNOÕ÷ÕQÕ�ND\EHWPHGHQ�SLUROLWLN�WHPL]OHPH�LúOHPL�EDúODWÕODUDN�
HQHUML� W�NHWLPLQGHQ� WDVDUUXI�HGLOLUNHQ��NLUOLOLN�VHYL\HVL�EHOLUOHQPH\H�oDOÕúÕOPDPDNWD�YH�EXUDGDQ�
JHOHELOHFHN�KHU�KDQJL�ELU�NRQWURO�LKWLPDOL�J|]�DUGÕ�HGLOPHNWHGLU��

��� $(*�&RPSHWHQFH�
$(* &RPSHWHQFH�HOHNWULNOL�DQNDVWUH�IÕUÕQ��EXKDUOÕ��QLWHOL�IÕUÕQ�RODUDN�SD]DUODQPDNWDGÕU��%X��U�Q�
�]HULQGH \DSÕODQ� LQFHOHPHGH� VÕFDNOÕN� NRQWURO�� GÕúÕQGD� DNÕOOÕ� SLúLUPH� LoLQ� NXOODQÕODELOHFHN�
KHUKDQJL�ELU�DOJÕODPD�YH\D�NRQWURO�G�]HQH÷L�EXOXQPDPDNWDGÕU��.RQYDQVL\RQHO�IÕUÕQODUGDQ�IDUNOÕ�
RODUDN�|Q�SDQHO��]HULQGH�EXOXQDQ�oHNPHFHVLQGHQ�NRQXODQ�VX��ELU�KRUWXP�LoLQGHQ�DNDUDN�NDYLWH�
WDEDQÕQGD� EXOXQDQ� KD]QH\H� GROPDNWD� YH� EXUDGDQ� EXKDUODúPDNWDGÕU� �ùHNLO� ������hU�Q� �]HULQGH�
QHP� DOJÕODPD� VLVWHPL� ROPDGÕ÷Õ� LoLQ� SLúLUPH� WHVWOHUL� \DSÕOPDPÕú�� \DOQÕ]FD� EXKDU� �QLWHVL� YH�
\HUOHúLPL�LQFHOHQPLúWLU��

ùHNLO�����$(*�&RPSHWHQFH�IÕUÕQÕQ�Lo�YH�GÕú�J|U�Q�P���

���� øQFHOHPH�6RQXoODUÕ�
7LFDUL RODUDN�VDWÕODQ�HOHNWULNOL�DQNDVWUH� IÕUÕQODU� LoHULVLQGH�\DOQÕ]FD�'H 'LHWULFK�'3���;�PRGHOL�
�]HULQGH� QHP� VHQV|U�� EXOXQPDNWDGÕU�� $(*� &RPSHWHQFH� HOHNWULNOL� DQNDVWUH� IÕUÕQ� �]HULQGH� LVH�
EXKDUOÕ� SLúLUPH\L� VD÷OD\DFDN� QHPOHQGLUPH� �QLWHVL�PHYFXWWXU�� %X� LNL� HOHNWULNOL� DQNDVWUH� IÕUÕQÕQ�
QHP� VHQV|U��� QHP� DOJÕODPD�YH� SLúLUPH�NRQWURO�PHNDQL]PDODUÕ� LQFHOHQPLúWLU��(GLQLOHQ� VRQXoODU�
úXQODUGÕU��
x'H 'LHWULFK� '3���;� PRGHO� �U�QGH� EDFD� NHVLWLQGH� 2+0,&� ,QVWUXPHQWV� �UHWLFLVLQH� DLW�
$%6����PXWODN� QHP� VHQV|U�� YDUGÕU��1HP� VHQV|U�� IÕUÕQ� EDFD� NHVLWLQH� \HUOHúWLULOPLúWLU�� )ÕUÕQ�



���
EDFD� NHVLWLQGHNL� QHP� GH÷HUL� NXOODQÕODUDN�� IÕUÕQ� RUWD� QRNWDVÕQGDNL� QHP� � GH÷HUL� NHVWLULPL�
\DSÕOPDNWDGÕU���

x'H 'LHWULFK�'3���;� HOHNWULNOL� DQNDVWUH� IÕUÕQGD� QHP� DOJÕODPD� ³$NÕOOÕ� 3LúLUPH� 6LVWHPL´ LVPL�
DOWÕQGD�SD]DUODQPDNWDGÕU��³$NÕOOÕ�3LúLUPH�6LVWHPL´�DOWÕQGD�IDUNOÕ�\L\HFHN�W�UOHULQH�DLW�SLúLUPH�
PHQ�OHUL� PHYFXWWXU�� %X� PHQ�OHUGH� \L\HFHN� W�U�QH� ED÷OÕ� RODUDN� \L\HFHN� SLúLUPH� V�UHVL�
VÕFDNOÕ÷Õ�� WHSVL� UDI� NRQXPX� EHOLUOHQPLúWLU� YH� NXOODQÕFÕ� \|QOHQGLULOPHNWHGLU�� ³$NÕOOÕ� 3LúLUPH�
6LVWHPLQH´�DLW�PHQ�GHQ�ELU�SLúLUPH�SURJUDPÕ�VHoLOGL÷LQGH�SLúLUPH�SHUL\RGXQXQ�EDúODQJÕFÕQGD�
EHOLUOL� ELU� V�UH� QHP� VHQV|U�� VLQ\DOL� GH÷HUOHQGLULOPHNWH� YH� RSWLPXP� SLúLUPH� V�UHVL�
KHVDSODQDUDN�SLúLUPH�V�UHVL�NRQWURO��\DSÕOPDNWDGÕU��

x(OHNWULNOL�DQNDVWUH�IÕUÕQGD�IÕUÕQ�EDFDVÕQD�\HUOHúWLULOHQ�WHN�ELU�PXWODN�QHP�VHQV|U��LOH��SLúLUPH�
SURVHVL VÕUDVÕQGD� QHP�DOJÕODPDN�� WHPL]OHPH�SURVHVL� VÕUDVÕQGD� LVH� JD]� DOJÕOD\DUDN� WHPL]OHPH�
V�UHVLQLQ�NRQWURO�Q��RWRPDWLN�VD÷ODPDN�P�PN�QG�U��)ÕUÕQGD�HQHUML�HWLNHWOHULQLQ�NXOODQÕPÕ�LOH�
HQHUML�RSWLPL]DV\RQX�GDKD�GD�|QHP�ND]DQDFDNWÕU��.HQGL�NHQGLQL� WHPL]OHPH�|]HOOL÷LQH� VDKLS�
IÕUÕQODUGD�\�NVHN�VÕFDNOÕNWD�WHPL]OHPH�LúOHPL�\DSÕOGÕ÷Õ�LoLQ��GR÷UX�WHPL]OHPH�V�UHVLQLQ�WHVSLWL�
HQHUML�RSWLPL]DV\RQX�LoLQ�|QHPOLGLU��

x$(* &RPSHWHQFH� HOHNWULNOL� DQNDVWUH� IÕUÕQGD� LVH� QHP� DOJÕODPD� DPDoOÕ� KHUKDQJL� ELU� QHP�
VHQV|U� NXOODQÕOPDPDNWDGÕU��%XKDUOÕ�SLúLUPH� LoLQ�QHPOHQGLUPH��QLWHVL�PHYFXWWXU��%HVLQOHULQ�
VD÷OÕNOÕ� SLúLUPHVLQLQ� VD÷ODQPDVÕ� LoLQ� EXKDUOÕ� SLúLUPH� |QHPOLGLU��$(*�&RPSHWHQFH� IÕUÕQGDNL�
QHPOHQGLUPH��QLWHVLQLQ�HOHNWULNOL�DQNDVWUH�IÕUÕQD�HQWHJUH�HGLOPHVL�NROD\GÕU��

x øNL�D\UÕ�HOHNWULNOL�DQNDVWUH�IÕUÕQÕQ�QHP�DOJÕODPD�YH�QHPOHQGLUPH��QLWHOHUL�LQFHOHQGL÷LQGH��KHU�
LNL �U�QGH� GH� QHP� DOJÕODPD� YH� NRQWURO� YH� EXKDUOÕ� SLúLUPH� |]HOOLNOHULQLQ� HWNLQ� RODUDN�
NXOODQÕOPDGÕ÷Õ� J|U�OPHNWHGLU�� .XOODQÕFÕODUD� HNVWUD� IRQNVL\RQHOOLN�� NRQIRU� YH� KLM\HQ�
VD÷OD\DFDN� LODYH�|]HOOLNOHULQ� IÕUÕQODUD�HQWHJUH�HGLOPHVL�P�PN�QG�U��%X�DODQGD�\DSÕODELOHFHN�
\HQLOLNOHU�úXQODUGÕU��
L� <L\HFHN� W�U�YH�PLNWDUÕQÕQ�DOJÕODQPDVÕ�oDOÕúPDVÕ��0HYFXW�HOHNWULNOL� IÕUÕQODUGD�\L\HFHN�

W�U YH�PLNWDUÕ� NXOODQÕFÕ� WDUDIÕQGDQ� VHoLOPHNWHGLU��1HP�DOJÕODPD� oDOÕúPDODUÕ� VÕUDVÕQGD�
\L\HFH÷LQ� PLNWDUÕQÕQ�� SLúLUPH� VÕUDVÕQGD� IÕUÕQ� LoHULVLQGHNL� QHP� PLNWDUÕ� DOJÕODQDUDN�
EHOLUOHQHELOHFH÷L�J|U�OP�úW�U��<L\HFH÷LQ�PLNWDUÕQÕ�DOJÕODPD�DOJRULWPDVÕ�JHOLúWLULOHUHN��
HOHNWULNOL�DQNDVWUH�IÕUÕQODUD�HQWHJUH�HGLOHELOLU���

LL� <L\HFHN�W�U�QH�YH�PLNWDUÕQD�ED÷OÕ�RODUDN�ÕVÕWÕFÕODUÕQ�GH÷LúNHQ�]DPDQODUGD�YH�GH÷LúNHQ�
J�oOHUGH�GHYUH\H�VRNXOPDVÕ��

LLL�� <L\HFHN�W�U�YH�PLNWDUÕQD�ED÷OÕ�RODUDN�IÕUÕQ�LoHULVLQH�\HUOHúWLULOHQ�NDSDNoÕN��YDOI��NODSH�
YE���JLEL�HOHPDQODUÕQ�NRQWURO���

LY�� <L\HFHN�W�U�YH�PLNWDUÕQD�ED÷OÕ�RODUDN��IDQ�NRQWURO�Q�Q�GH÷LúNHQ�KÕ]ODUGD�\DSÕOPDVÕ��



���
Y�� 1HP DOJÕODPD�YH�EXKDUOÕ�SLúLUPH�\L\HFHN�NDOLWHVL�YH�KLM\HQ� LoLQ�|QHPOLGLU��)ÕUÕQ�DQD�

NRQWURO� NDUWÕ� WDUDIÕQGDQ� GHQHWOHQHQ� ELU� EXKDUODúWÕUPD� �QLWHVL� \DUGÕPÕ\OD� SLúLUPH�
VÕUDVÕQGD� IÕUÕQ� LoL� NDYLWH\H� VD÷OÕNOÕ� SLúLUPH� NULWHUOHULQH� X\JXQ� RODUDN� EXKDU�QHP�
\DUDWÕOPDVÕ�P�PN�QG�U��

�



���
��� (/(.75ø./ø�$1.$675(�),5,1'$�1(0�$/*,/$0$1,1�

*(5d(./(ù7ø5ø/0(6ø�
%X� E|O�PGH� $UoHOLN� 3LúLULFL� &LKD]ODU� øúOHWPHVL� WDUDIÕQGDQ� �]HULQGH� QHP� DOJÕODPD� LúOHPLQLQ�
JHUoHNOHúWLULOPHVLQH� LPNDQ� YHUHFHN� PHNDQLN� |]HOOLNOHUH� VDKLS� ELU� SURWRWLS� �]HULQGH�
JHUoHNOHúWLULOHQ�oDOÕúPDODUD�\HU�YHULOPLúWLU��
<DSÕODQ� OLWHUDW�U� WDUDPD� oDOÕúPDVÕ�� LQFHOHQHQ� SDWHQWOHU� YH� VHQV|U� WHNQLN� G|N�PDQODUÕQGDQ� HOGH�
HGLOHQ� ELOJLOHU� ÕúÕ÷ÕQGD� ÕVÕO� LOHWNHQOLN� VHQV|UOHUL� IÕUÕQGD� QHP� DOJÕODPDGD� NXOODQÕOPD\D�
X\JXQOXNODUÕ\OD� |QH� oÕNPDNWDGÕUODU�� %X� QHGHQOH� \DSÕODQ� oDOÕúPDGD� EX� WLS� ELU� VHQV|U� �]HULQGH�
\R÷XQODúÕOPÕú�� PXKWHPHO� ELU� WLFDUL� X\JXODPD� LoLQ� X\JXODPD\D� |]HO� GLQDPLNOHU� LOH� VHQV|U�Q�
HWNLOHúLPL�DQODúÕOPD\D�oDOÕúÕOPÕúWÕU��
<DSÕODQ�oDOÕúPDODU�DúD÷ÕGD�YHULOHQ�DOW�EDúOÕNODU�oHUoHYHVLQGH�LQFHOHQPLúWLU��

L� )ÕUÕQ��]HULQGH�RSWLPXP�QHP�VHQV|U��\HUOHúNHVLQLQ�EHOLUOHQPHVL�
LL� gOo�POHU�'HQH\VHO�oDOÕúPDODU�LoLQ�IÕUÕQ�YHUL�WRSODPD�VLVWHPLQLQ�KD]ÕUODQPDVÕ�
LLL�� 6HQV|U��VLQ\DOLQLQ�GH÷HUOHQGLULOPHVL�
LY� )ÕUÕQ�RUWD�QRNWDVÕ�LOH�VHQV|U�\HUOHúNHVL��IÕUÕQ�EDFD��DUDVÕQGDNL�QHP�LOLúNLVLQLQ�NXUXOPDVÕ�
Y� <L\HFH÷LQ�PLNWDUÕ�LOH�PXWODN�ED÷ÕO�QHP�DUDVÕQGDNL�LOLúNLQLQ�LQFHOHQPHVL�

��� 6HQV|U�<HUOHúNHVLQLQ�%HOLUOHQPHVL�
%LU�HOHNWULNOL�DQNDVWUH�IÕUÕQGD�QHP�VHQV|U�Q�Q�\HUOHúWLULOHELOHFH÷L�LNL�DODQ�EXOXQPDNWDGÕU��6HQV|U�
\D�GR÷UXGDQ�SLúLUPHQLQ�JHUoHNOHúWL÷L�\HUGH��NDYLWH��\DGD�EX�RUWDPÕQ�QHP�ELOJLVLQL�WDúÕ\DQ�NDYLWH�
QHPLQLQ� GÕúDUÕ\D� DWÕOGÕ÷Õ� \RO� �EDFD�� �]HULQGH� NRQXPODQGÕUÕODELOLU�� $QFDN� ]RUOD\ÕFÕ� GH÷HUOHUH�
NDGDU�ÕVÕQPDVÕ��VHQV|U�\�]H\LQLQ�NLUOHQPHVL�LKWLPDOLQLQ�\�NVHN�ROPDVÕ��LoHULVLQGHNL�KDYD�DNÕúÕQÕQ�
DOJÕODPD� LoLQ� X\JXQVX]� ROPDVÕ� NDYLWH\L� EDFD\D� J|UH� GDKD� HOYHULúVL]� ELU� NRQXP� RODUDN�
J|VWHUPHNWHGLU��%X�NÕVÕWODU�DOWÕQGD�VHQV|U�Q�EDFD\D�\HUOHúWLULOPHVL�NDoÕQÕOPD]�ROPDNWDGÕU��$QFDN�
VHQV|UGHQ�DOÕQDQ�QHP�ELOJLVLQLQ�GR÷UXOX÷X�DoÕVÕQGDQ�EDFDGD�QHUH\H�\HUOHúWLULOHFH÷L�GH�FLGGL�ELU�
VRUXQGXU��%X�E|O�PGH�EX�SUREOHP�HOH�DOÕQPÕúWÕU��
)ÕUÕQGD�QHP�DOJÕODPD�oDOÕúPDODUÕQGD�NXOODQÕODQ�IÕUÕQ�SURWRWLSL�$UoHOLN�3LúLULFL�&LKD]ODU�øúOHWPHVL�
WDUDIÕQGDQ� KD]ÕUODQPÕúWÕU�� )ÕUÕQ�� úDVLVL� �]HULQH� VÕFDNOÕ÷Õ� G�ú�U�OP�ú� |]HO� WDVDUÕP� VR÷XN� EDFD�
HNOHQPLú� ELU� HOHNWULNOL� DQNDVWUH� IÕUÕQGÕU�� %X� WDVDUÕPGD� IÕUÕQ� NDSD÷ÕQÕQ� DOWÕQGDNL� \DUÕNODUGDQ�
HPLOHQ�RUWDP�KDYDVÕ��IÕUÕQ�NDSD÷Õ��EDFD�HPPH�NDQDOÕ�YH�EDFD�EDVPD�NDQDOODUÕQÕ�GRODúDUDN�GÕúDUÕ�



���
DWÕOPDNWDGÕU��%X� \RO� �]HULQGH� HPPH�NDQDOÕ� RUWDODUÕQGD� NDYLWH� LOH� HPPH�NDQDOÕQÕ� ELUOHúWLUHQ� ELU�
DoÕNOÕN� EXOXQPDNWDGÕU�� %X� QRNWDGD� GÕú� RUWDPGDQ� HPLOHQ� KDYD� IÕUÕQ� LoHULVLQGHNL� KDYD� LOH�
NDUÕúPDNWD�YH�WDúÕGÕ÷Õ�QHP�PLNWDUÕ�NDYLWH�LoHULVLQGH��UH\HQ�QHP�LOH�LOLúNLOL�ROPDNWDGÕU��
1HP DOJÕODPD� DPDoOÕ� NXOODQÕODFDN� QHP� VHQV|U�Q�Q� RSWLPXP� \HUOHúNHVLQLQ� EHOLUOHQPHVLQGH�
$5d(/ø.� 3LúLULFL� &LKD]ODU� øúOHWPHVLQGH� 6Q�� 0XUDW� *�QGR÷GX� WDUDIÕQGDQ� \�U�W�OHQ�
³+DYDODQGÕUPD�.DQDOÕQGD�2SWLPXP�6HQV|U�<HUOHúNHVLQLQ�%HOLUOHQPHVL´ oDOÕúPDODUÕQÕQ� VRQXFX�
UHIHUDQV�DOÕQPÕúWÕU��%X�oDOÕúPDQÕQ�VRQXoODUÕ��\DSÕODQ�LODYH�oDOÕúPDODUOD�J�oOHQGLULOPLú�YH�HGLQLOHQ�
VRQXoODU�ELUOHúWLULOHUHN�QHP�VHQV|U��LoLQ�RSWLPXP�DOJÕODPDQÕQ�\DSÕODELOHFH÷L�\HUOHúNH�EDFD�NHVLWL�
�]HULQGH �� QXPDUDOÕ� NRQXP� RODUDN� EHOLUOHQPLúWLU� �ùHNLO� ������ �� QXPDUDOÕ� NRQXPX� GD� LoHUHQ� ��
IDUNOÕ� QRNWD� LoLQ� |Oo�P� DOÕQDQ� QRNWDQÕQ� NDYLWH� LoHULVLQGHNL� KDYDQÕQ� QHPLQL� WHPVLO� HWPH�
GR÷UXOXNODUÕ�dL]HOJH����¶GHQ�J|U�OHELOLU��

�

ùHNLO������%DFDGD�VHQV|U�\HUOHúWLULOHELOHFHN�QRNWDODU��

dL]HOJH�����6HQV|U�\HUOHúNHVL�NDYLWH�QHP�PLNWDUÕ�DOJÕODPD�GR÷UXOXNODUÕ��

$\UÕFD�IÕUÕQ�YHUL�WRSODPÕ�VLVWHPLQLQ�KD]ÕUODQPDVÕQÕQ�DUGÕQGDQ��UHIHUDQV�QHP�SUREX�LOH�ùHNLO���¶GH�
YHULOHQ� IDUNOÕ� VHQV|U� NRQXPODUÕQGD� |Oo�POHU� DOÕQPÕúWÕU�� $OÕQDQ� VRQXoODU� �� QXPDUDOÕ� NRQXPXQ�
NDYLWH� LoHULVLQGHNL� QHPLQ� IÕUÕQ� EDFD� \HUOHúNHVLQH� \HUOHúWLULOHQ� QHP� VHQV|U�� LOH� HQ� \�NVHN�



���
GR÷UXOXNOD�DOJÕODQDELOHFHN�VHQV|U�\HUOHúNHVL�ROGX÷XQX�J|VWHUPHNWHGLU��%X�QHGHQOH�SURWRWLS�IÕUÕQ�
�]HULQGH LOHULGHNL�VDIKDODUGD�DOÕQDQ�|Oo�POHUGH�VHQV|U�\HUOHúNHVL���QXPDUDOÕ�\HUOHúNH�RODUDN�ED]�
DOÕQPÕúWÕU����

��� )ÕUÕQ�9HUL�7RSODPD�6LVWHPL�
)ÕUÕQGD� QHP� DOJÕODPD� DODQÕQGDNL� |Oo�P� YH� GHQH\VHO� oDOÕúPDODUÕ� JHUoHNOHPHN� � LoLQ� ELU� YHUL�
WRSODPD� VLVWHPL� �)ÕUÕQ� 976�� KD]ÕUODQPÕúWÕU�� dDOÕúPDODU� ER\XQFD� \DSÕODQ� |Oo�POHU�+3�$JOLHQW�
�����$�'DWD� /RJJHU� �'$4�� FLKD]Õ� LOH� RNXQDUDN� \DSÕOPÕú� YH� FLKD]D� DLW� YHUL� WRSODPD� \D]ÕOÕPÕ�
�]HULQGHQ VD\ÕVDO� RUWDPD� DNWDUÕOPÕúWÕU�� .XOODQÕODQ� W�P� QHP� VHQV|UOHUL�� VÕFDNOÕN� VHQV|UOHUL� YH�
UHIHUDQV� QHP� SUREX� EX� '$4� VLVWHPL� DUDFÕOÕ÷Õ� LOH� �� +]� |UQHNOHPH� IUHNDQVÕQGD� HGLQLOPLúWLU��
$úD÷ÕGD� ùHNLO� ���¶GH� )ÕUÕQ�976¶� \H� DLW� VLVWHP� ELOHúHQOHUL� YHULOPLúWLU�� gOo�POHU� VÕUDVÕQGD� IÕUÕQ�
976¶�GH�NXOODQÕODQ�DOJÕOD\ÕFÕODUD�DLW�GHWD\ODU�HNWH�YHULOPLúWLU���

x $%6���� 0XWODN� 1HP� 6HQV|UOHUL�� )ÕUÕQGD� QHP� DOJÕODPD� X\JXODPDODUÕQGD� NXOODQÕOPDN�
�]HUH� 2+0,&� ,167580(176� $%6���� PXWODN� QHP� VHQV|UOHUL� EHOLUOHQPLúWLU�� �� DGHW�
2+0,&� ,167580(176� $%6���� PXWODN� QHP� VHQV|U�� IÕUÕQ� YHUL� WRSODPD� VLVWHPL�
LoHULVLQH�HQWHJUH�HGLOPLúWLU��6HQV|UOHUGHQ�ELU� WDQHVL� IÕUÕQ�EDFD�NHVLWLQGH�RSWLPXP�VHQV|U�
\HUOHúNHVL� RODUDN� EHOLUOHQHQ� �� QXPDUDOÕ� NRQXPD� \HUOHúWLULOPLúWLU�� 'L÷HU� VHQV|U� LVH� IÕUÕQ�
NDYLWHVL� LoHULVLQGHNL� QHPLQ� |Oo�OPHVL� YH� $%6���� PXWODN� QHP� VHQV|U�Q�Q� \�NVHN�
VÕFDNOÕN�YH�QHP�GH÷HUOHULQGHNL�SHUIRUPDQVÕQÕQ�WHVW�HGLOPHVL�DPDFÕ\OD�IÕUÕQ�RUWD�QRNWDVÕQD�
\HUOHúWLULOPLúWLU��

x 5HIHUDQV� 6HQV|UOHU��$OÕQDQ� |Oo�POHULQ� J�YHQLOLUOL÷LQL� EHOLUOHPHN� DPDFÕ\OD�PXWODN� QHP�
VHQV|UOHUL� \HUOHúWLULOHQ� E|OJHOHUH� UHIHUDQV� ELU� VÕFDNOÕN� YH� QHP� DOJÕODPD� �QLWHVL� RODQ�
9DLVDOD�+03����FLKD]Õ�HQWHJUH�HGLOPLúWLU���

x %D÷ÕO�1HP�6HQV|UOHUL�� )ÕUÕQ�VLVWHPL��]HULQGH�YHULOHQ���YH���QXPDUDOÕ�NRQXPODUD�GD�\LQH�
|Oo�P�\HWHUOLOLNOHULQGHQ�HPLQ�ROXQDQ�+RQH\ZHOO�ED÷ÕO�QHP�VHQV|UOHUL�\HUOHúWLULOPLúWLU��%X�
VD\HGH� ED÷ÕO� QHP� VHQV|U�� NXOODQÕOPDVÕ� KDOLQGH� NDUúÕODúÕODELOHFHN� NULWLN� GXUXPODUÕQ� YH�
HPPH� NDQDOÕ� LoHULVLQGH� ��� QXPDUDOÕ� NRQXP�� ROXúDQ� QHP� NRúXOODUÕQ� EHOLUOHQPHVL�
KHGHIOHQPLúWLU��

x 6ÕFDNOÕN�6HQV|UOHUL��1HP�|Oo�P��VÕFDNOÕN�SDUDPHWUHVL�LOH�GR÷UXGDQ�LOLúNLOLGLU��%X�QHGHQOH�
QHP |Oo�P�� \DSÕODQ� QRNWDODUGD� D\QÕ� ]DPDQGD� VÕFDNOÕN� |Oo�P�� GH� \DSÕOPÕúWÕU�� 6ÕFDNOÕN�
ELOJLVL�NXOODQÕODUDN�ED÷ÕO�YH�PXWODN�QHP�GH÷HUOHUL�DUDVÕQGDNL�LOLúNLOHU�EHOLUOHQPLúWLU���

x $%6����6LQ\DO� øúOHPH� 'RQDQÕPÕ�� 2+0,&� ,167580(176� $%6���� PXWODN� QHP�
VHQV|U�� LOH� HOGH� HGLOHQ� VLQ\DOLQ� GH÷HUOHQGLULOPHVLQGH� NXOODQÕODELOHFHN� ELU� HOHNWURQLN�



���
GRQDQÕPÕQ� VHQV|U� VLQ\DOLQH� HWNLVLQL� J|UPHN� LoLQ�� IÕUÕQ� YHUL� WRSODPD� VLVWHPLQH�$%6����
PXWODN�QHP�VHQV|U�\OH�ELUOLNWH�GH÷HUOHQGLULOPLú�VHQV|U�oÕNÕúÕ�GD�HQWHJUH�HGLOPLúWLU��

ùHNLO�����)ÕUÕQ�9HUL�7RSODPD�6LVWHPL�EORN�GL\DJUDPÕ��

��� gOo�P�.RúXOODUÕ�
)ÕUÕQGD QHP� DOJÕODPD� oDOÕúPDODUÕQGD� KHGHIH� X\JXQ� GHQH\� WDVDUÕPÕ� \DSÕOPÕú� YH� ELU� GL]L� |Oo�P�
\DSÕOPÕúWÕU��%X�|Oo�POHUGH�DúD÷ÕGDNL�YDUVD\ÕPODU�HVDV�DOÕQPÕúWÕU��
(OHNWULNOL� DQNDVWUH� IÕUÕQD� QHP� DOJÕODPD� LOH� DNÕOOÕ� SLúLUPH� IRQNVL\RQODUÕ� ND]DQGÕUÕOPDVÕ� YH�YH\D�
SLúLUPH�NDOLWHVLQGH�DUWÕú�VD÷ODQPDVÕ�DPDoODQDQ�\L\HFHN�JUXEXQXQ�LON�DúDPDGD�.(.�YH�%g5(.�
W�U�� \L\HFHNOHU� ROGX÷X� NDEXO� HGLOPLú� YH� ROXúWXUXODQ� |Oo�P� NRúXOODUÕQÕQ� EXQD� X\JXQ� ROPDVÕ�
VD÷ODQPÕúWÕU���
<DSÕODQ� |Oo�POHUGH� NXOODQÕODQ� SLúLUPH� SDUDPHWUHOHUL� ����&�� 67$7ø.�785%2�� ��� GN� SLúLUPH�
V�UHVL�YH�RUWDQÕQ�ELU�DOWÕQGDNL� WHSVL�NRQXPX�VWDQGDUW�RODUDN�EHOLUOHQPLúWLU��$=��257$�YH�d2.�
PLNWDUODUGD�\L\HFHN�� WHSVL\H����PO�����PO�YH��OW�VX�NRQXODUDN�EHQ]HWLP�YH�PRGHOOHPH�\ROXQD�
JLGLOPLúWLU���
<DSÕODQ� GHQH\OHUGH� LON� DúDPDGD� IÕUÕQ� EDFD� NHVLWLQH� \HUOHúWLULOHQ� UHIHUDQV� QHP� SUREX� LOH� D\QÕ�
\HUOHúNHGHNL�$%6����PXWODN�QHP�VHQV|U�QGHQ�HGLQLOHQ�GH÷HUOHU�NDUúÕODúWÕUÕOPÕúWÕU��$\UÕFD�IÕUÕQ�
LoHULVLQH� \HUOHúWLULOHQ� $%6���� PXWODN� QHP� VHQV|U�� YH� UHIHUDQV� QHP� SUREX� LOH� DOÕQDQ� QHP�



���
GH÷HUOHUL� DQDOL]� HGLOPLúWLU�� hU�Q� �]HULQGH� VHQV|U�Q� IÕUÕQ� LoHULVLQH� \HUOHúWLULOPH� J�oO�÷��
QHGHQL\OH�� IÕUÕQ� EDFD� NHVLWLQGHQ� HGLQLOHQ� QHP� GH÷HUL� LOH� IÕUÕQ� NDYLWHVL� LoHULVLQGHNL� QHP� GH÷HUL�
LOLúNLVL� NXUXOPXúWXU�� øNLQFLO� DQDOL]OHUGH� LVH� IÕUÕQ� LoHULVLQGH� GH÷LúHQ� \L\HFHN� PLNWDUÕ� LOH� NDYLWH�
LoLQGH�YH�YH\D�EDFD�NHVLWLQGHNL�QHP�DUDVÕQGDNL�LOLúNLQLQ�EHOLUOHQPHVLQH�RGDNODQÕOPÕúWÕU��

��� $%6�����1HP�6HQV|U��øOH�0XWODN�1HPLQ�$OJÕODQPDVÕ�
����� 6LQ\DO�øúOHPH�'RQDQÕPÕ�
)ÕUÕQGD� QHP� DOJÕODPD� oDOÕúPDODUÕQGD� 2+0,&� ,167580(176�$%6����PXWODN� QHP� VHQV|U��
NXOODQÕOPÕúWÕU�� $%6���� PXWODN� QHP� VHQV|U�� ÕVÕO� LOHWNHQOLN� DOJÕODPD� PDQWÕ÷ÕQD� GD\DOÕ�
oDOÕúPDNWDGÕU�� 6HQV|U� oÕNÕúÕ� GH÷LúLP� DUDOÕ÷Õ� ����P9� RODUDN� YHULOPHNWHGLU>(N� �@�� )ÕUÕQ� QHP�
DOJÕODPD� oDOÕúPDODUÕ� VÕUDVÕQGD� EDFD� NHVLWLQGH� VHQV|U� \HUOHúNHVLQGH�� $%6���� PXWODN� QHP�
VHQV|U�Q�Q�oÕNÕúÕQÕQ�\DNODúÕN�RODUDN�����P9�DUDOÕ÷ÕQGD�GH÷LúWL÷L�EHOLUOHQPLúWLU��%X�E�\�NO�NWH�
ELU VLQ\DOLQ� �U�Q� �]HULQGH� ER]XOPDGDQ� HOHNWURQLN� NRQWURO� NDUWÕQD� WDúÕQPDVÕ� YH� VWDQGDUW� DQDORJ�
GLMLWDO�oHYLULFLOHU�WDUDIÕQGDQ�LúOHQPHVLQLQ�J�oO�÷��QHGHQL\OH�VHQV|U�oÕNÕúÕQÕQ�NXYYHWOHQGLULOPHVL��
J�U�OW�� HWNLOHULQLQ� HQ� D]D� LQGLUJHQPHVL� JHUHNPHNWHGLU�� %X� DPDoOD� $%6���� PXWODN� QHP�
VHQV|U�Q�Q�oÕNÕúÕ�ELU� HQVWU�PDQWDV\RQ�NXYYHWOHQGLULFLVL� LOH� \�NVHOWLOPLúWLU� �ùHNLO�������'HYUHGH�
DQD� HOHPDQ� RODUDN� $QDORJ� 'HYLFHV� $'����� HQWHJUHVL� �HQVWU�PDQWDV\RQ� NXYYHWOHQGLULFLVL��
NXOODQÕOPÕúWÕU��gOo�POHU�VÕUDVÕQGD�GHYUHQLQ�ND]DQFÕ����¶H�D\DUODQPÕú�YH�LúDUHW��9�'&����9�'&�
DUDVÕQD |OoHNOHQPLúWLU��7LSLN�ELU�|Oo�P�LoLQ�VHQV|U�oÕNÕúÕ�LOH�NXYYHWOHQGLULFL�oÕNÕúÕQÕQ�GH÷LúLPOHUL�
ùHNLO����¶WHQ�J|U�OHELOLU��+HGHIOHQHQ�oDOÕúPD�E|OJHVLQGH�HOHNWURQLN�GRQDQÕP�NDUDUOÕ�YH�GR÷UXVDO�
ELU GDYUDQÕú�J|VWHUPHNWHGLU��
$%6����PXWODN�QHP�VHQV|U�� WHNQLN�VSHVLILNDV\RQODUÕQD�J|UH�����J�P�¶GHQ�E�\�N�PXWODN�QHP�
GH÷HUOHUL�LoLQ�GR\XPD�XODúWÕ÷Õ�YHULOPHNWHGLU��$QFDN�\DSÕODQ�|Oo�POHUGH�IÕUÕQ�NDYLWHVL�LoHULVLQGH�
PXWODN� QHP� GH÷HULQLQ� �������� J�P�¶H� NDGDU� oÕNWÕ÷Õ� J|U�OP�úW�U��%X� VRUXQ�� �UHWLFL� YHULOHUL� LOH�
GHQH\OHUGHQ�HOGH�HGLOHQ�ELOJLOHU�ELUOHúWLULOHUHN��$%6����PXWODN�QHP�VHQV|U��LoLQ�ELU�LúDUHW�LúOHPH�
DOJRULWPDVÕ�ROXúWXUXODUDN�DúÕOPÕúWÕU��
%XUDGD�|QHPOL�ELU�NRQX�� IÕUÕQ�EDFD�NHVLWL� LoHULVLQH���QROX�VHQV|U�\HUOHúNHVLQH�\HUOHúWLULOHQ�QHP�
VHQV|U� LOH� SLúLUPH� SURVHVL� VÕUDVÕQGD� IÕUÕQ� NDYLWHVLQGH� �RUWD� QRNWD�� GH÷LúHQ� QHP� PLNWDUÕ�
DOJÕODQPDNWDGÕU��%XUDGD�\HU�YHULOHQ�DOJÕODPD�PDQWÕ÷ÕQÕQ�GR÷UX�oDOÕúPDVÕ�� IÕUÕQ�EDFD�NHVLWLQGHNL�
QHP� PLNWDUÕ� LOH� IÕUÕQ� NDYLWHVL� LoHULVLQGHNL� QHP� PLNWDUÕ� DUDVÕQGDNL� LOLúNLQLQ� WDQÕPODQPDVÕQD�
ED÷OÕGÕU��%DúND�ELU�LIDGH�LOH�IÕUÕQ�EDFD�NHVLWLQGHNL�QHP�PLNWDUÕ�LOH�IÕUÕQ�NDYLWHVLQGHNL�QHP�PLNWDUÕ�
DUDVÕQGD�NXOODQÕODELOLU�ELU�LOLúNL�ROPDOÕGÕU��dDOÕúPD�VÕUDVÕQGD�EX�LOLúNL\L�WDQÕPODPDN�LoLQ�ELU�GHQH\�
WDVDUÕPÕ�YH�ELU�GL]L�|Oo�P�\DSÕOPÕúWÕU���



���

ùHNLO�����(QVWU�PDQWDV\RQ�NXYYHWOHQGLULFLVL�GHYUH�úHPDVÕ��

ùHNLO�����6HQV|U�YH�NXYYHWOHQGLULFL�oÕNÕú�VLQ\DOOHUL��



���
������ $%6�����6HQV|U�6LQ\DOLQLQ�'H÷HUOHQGLULOPHVL�
������� %DFD�.RúXOODUÕQGD�$%6�����
)ÕUÕQ� EDFD� NRúXOODUÕQGD� 2+0,&� ,167580(176� $%6����� PXWODN� QHP� VHQV|U�� LOH� WHNQLN�
VSHVLILNDV\RQODUÕQGD�YHULOHQ� VÕQÕUODU�oHUoHYHVLQGH�VRUXQVX]�|Oo�P�\DSÕODELOPHNWHGLU��)ÕUÕQ�EDFD�
LoHULVLQGH� RNXQDQ�PXWODN� QHP� GH÷HUL� YH� VÕFDNOÕN� YHULVL� NXOODQÕODUDN� ED÷ÕO� QHP� GH÷HUL� �UHWLFLVL�
WDUDIÕQGD�YHULOHQ�HúLWOLNOH�KHVDSODQDELOPHNWHGLU��
%DFDGD�PXWODN�QHP�GH÷HUL�DOJÕODPD�VÕQÕU�GH÷HUOHULQLQ�WDPDPHQ�LoHULVLQGH�NDOPDNWDGÕU��6ÕFDNOÕN�
DoÕVÕQGDQ� EDNÕOGÕ÷ÕQGD� GD� VHQV|U�Q�PDNVLPXP�GH÷LúLP� DUDOÕ÷ÕQD� VDKLS� ROGX÷X� VÕFDNOÕ÷D� \DNÕQ�
VÕFDNOÕN GH÷HUOHUL�ROXúWX÷X�J|U�OPHNWHGLU���

������� )ÕUÕQ�2UWD�1RNWDVÕ�.RúXOODUÕQGD�$%6�����
2+0,&� ,167580(176� $%6���� PXWODN� QHP� VHQV|U�Q�Q� WHNQLN� VSHVLILNDV\RQODUÕQGD� ����
J�P�¶GHQ� E�\�N� PXWODN� QHP� GH÷HUOHUL� LoLQ� GR\XPD� XODúWÕ÷Õ� YHULOPHNWHGLU�� $QFDN� \DSÕODQ�
|Oo�POHUGH�NDYLWH�LoHULVLQGHNL�PXWODN�QHP�GH÷HULQLQ���������J�P�¶H�NDGDU�oÕNWÕ÷Õ�J|U�OP�úW�U��
%X�VRUXQ��UHWLFL�YHULOHUL�LOH�GHQH\OHUGHQ�HOGH�HGLOHQ�ELOJLOHU�ELUOHúWLULOHUHN��$%6����LoLQ�ELU�LúDUHW�
LúOHPH�DOJRULWPDVÕ�ROXúWXUXODUDN�DúÕOPÕúWÕU��ùHNLO�������
<DSÕODQ� GHQH\OHU� VRQXFXQGD� IÕUÕQ� LoLQGHNL� oDOÕúPD� NRúXOODUÕ� RODUDN� J|U�OHQ� �������& �� ������
J�P� DUDOÕ÷ÕQGD�$%6����¶�Q� oÕNÕú� VLQ\DOLQLQ� GH÷HUOHQGLULOPHVLQLQ� �� IDUNOÕ� oDOÕúPD� DUDOÕ÷Õ� LoLQ�
D\UÕ� D\UÕ� GH÷HUOHQGLULOPHVL� JHUHNWL÷L� EHOLUOHQPLúWLU��%X� DúDPDODU� ������ J�P�� �������� J�P� YH�
��������J�P� DUDOÕNODUÕGÕU��



���

ùHNLO�����<�NVHN�QHPGH�$%6����PXWODN�QHP�VHQV|U��VLQ\DOLQLQ�GH÷HUOHQGLULOPHVL��
hUHWLFL ILUPD� WDUDIÕQGDQ� ������& YH� �����J�P� DUDOÕ÷Õ� LoLQ� WDEORODU� KDOLQGH� VÕFDNOÕN� YH� VHQV|U�
oÕNÕúÕQD�ED÷OÕ�RODUDN�PXWODN�QHP�GH÷HUOHUL�YHULOPLúWLU��%X�GH÷HUOHU�VRQ�GHUHFH�NXOODQÕúOÕGÕU�DQFDN�
oDOÕúPD�DUDOÕ÷ÕQÕQ�ELULQFL�NÕVPÕ�LoLQ�\HWHUOL�ROPDNWDGÕU��



���
hUHWLFL�WDUDIÕQGDQ�PXWODN�QHP�YH�VÕFDNOÕ÷D�ED÷OÕ�RODUDN�VHQV|U�oÕNÕúÕQÕ��N|SU��JHULOLPLQL��YHUHQ�
ELU IRQNVL\RQ�YHULOPHNWHGLU���(úLWOLN�������$+�$EVROXWH�+XPLGLW\��

� �����

0XWODN�QHP��EX�HúLWOLNWHQ�VHQV|U�oÕNÕú�JHULOLPLQLQ�YH�VÕFDNOÕ÷ÕQ�IRQNVL\RQX�RODUDN�DúD÷ÕGDNL�JLEL�
EXOXQDELOLU���(úLWOLN������
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%XOXQDQ� $+ I�9RXW�7�� IRQNVL\RQX� IÕUÕQ� LoHULVLQGH� NDUúÕODúÕODQ� JHUoHN� 9RXW� YH� 7� GH÷HUOHUL� LoLQ�
LQFHOHQGL÷LQGH�IÕUÕQ�LoHULVLQGHNL�PXWODN�QHPLQ�\DNODúÕN�RODUDN������J�P��DUDOÕ÷Õ�LoLQ�$+�¶H�YH�
�������J�P� DUDOÕ÷ÕQGD�$+�¶\H�HúLW�ROGX÷X�J|U�OPHNWHGLU���
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���
�������J�P� DUDOÕ÷Õ� LoLQ� LVH� $+ I�9RXW�7�� IRQNVL\RQXQ� GLVNULPLQDQW� GH÷HUL� VÕIÕUGDQ� N�o�N�
ROPDNWD� GROD\ÕVÕ� LOH� $+� YH�$+� NRPSOHNV� KDOH� JHOPHNWH� YH� YHULOHQ� IRQNVL\RQ�PXWODN� QHPL�
WHPVLO�HGHPHPHNWHGLU��ùHNLO�������

$+�NULWLN�

$+�NULWLN�

ùHNLO�����$+��YH�$+�µQLQ�GH÷LúLPL��
2+0,&� ,167580(176� $%6���� PXWODN� QHP� VHQV|U�Q�Q� WHNQLN� VSHVLILNDV\RQODUÕQGD�
VHQV|U�Q DOJÕODPD�\DSDELOGL÷L�DUDOÕ÷Õ�������J�P� RODUDN�YHULOPLú�YH�����J�P� GH÷HULQL�VHQV|U�Q�
GR\PD�GH÷HUL�RODUDN�YHUPLúWLU��$\UÕFD�NDUúÕODúWÕUPD�\DSÕOGÕ÷ÕQGD��UHWLFL�WDUDIÕQGDQ�������& YH���
���J�P� DUDOÕ÷Õ�LoLQ�YHULOHQ�WDEOR�GH÷HUOHULQLQ�$+� LOH�|UW�úW�÷��J|U�OPHNWHGLU���
%X� GXUXPGD� oDOÕúPD� NRúXOODUÕQGD� VHQV|U� oÕNÕú� VLQ\DOLQLQ� �9RXW� W�P� oDOÕúPD� E|OJHVL� LoLQ�
KD]ÕUODQPÕú� ELU� WDEORGDQ� RNXPD� \DSPDN� VXUHWL\OH� YH\D� �� IDUNOÕ� oDOÕúPD� E|OJHVL� LoLQ� �� IDUNOÕ�
IRQNVL\RQ�LOH�WHPVLO�HGLOPHVL�JHUHNWL÷L�VRQXFXQD�YDUÕOPDNWDGÕU��<DSÕODQ�GHQH\OHU�LOH�W�P�oDOÕúPD�
E|OJHVL LoLQ� NXOODQÕODELOHFHN� ELU� JHULOLP�� VÕFDNOÕN�PXWODN� QHP� WDEORVX� ROXúWXUXOPXúWXU�� $\UÕFD�
$+ I�9RXW�7��IRQNVL\RQXQ�GLVNULPLQDQWÕQÕQ�VÕIÕUGDQ�N�o�N�ROGX÷X�E|OJH�EHOLUOL�ELU�\DNODúÕNOÕNOD�
GR÷UXVDO� LQWHUSRODV\RQGDQ� JHoLULOHUHN�� $+� IRQNVL\RQX� DúD÷ÕGDNL� JLEL� �(úLWOLN� �����
WDQÕPODQPÕúWÕU���$+�NULWLN�RODUDN�YHULOHQ�GH÷HU�$+�¶LQ�PXWODN�QHPL�WHPVLO�HWPHPH\H�EDúODPDGDQ�
|QFH� NRPSOHNV�KDOH�JHOPHGHQ�|QFH� DOGÕ÷Õ�$+� GH÷HULGLU��%HQ]HU� úHNLOGH�$+�NULWLN�GH�$+�¶QLQ�
PXWODN�QHPL�WHPVLO�HWPH\H�EDúODGÕ÷Õ�$+� GH÷HUL�RODUDN�WDQÕPODQPDNWDGÕU���
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ùHNLO�����'H÷HUOHQGLULOPLú�VHQV|U�oÕNÕúÕQD�J|UH�NDYLWHGHNL�PXWODN�QHP�GH÷LúLPL��

��� gOo�P�6RQXoODUÕ�
)ÕUÕQ�976�VLVWHPLQGHQ�HGLQLOHQ�YHULOHULQ�DQDOL]L�G|UW�IDUNOÕ�KHGHIH�ED÷OÕ�RODUDN�\DSÕOPÕúWÕU��

L� )ÕUÕQ�RUWD�QRNWDVÕ��NDYLWH�LoL��QHP�GH÷LúLPL�
LL� )ÕUÕQ�EDFD�NHVLWL��EDFD�LoHULVL��QHP�GH÷LúLPL�
LLL� )ÕUÕQ�EDFD�NHVLWL�LOH�IÕUÕQ�RUWD�QRNWDVÕ�DUDVÕQGDNL�PXWODN�QHP�LOLúNLVL�
LY� )ÕUÕQ�LoHULVLQGHNL�\L\HFHN�PLNWDUÕ�LOH�PXWODN�QHP�DUDVÕQGDNL�LOLúNL�

<DSÕODQ�GHQH\OHUGH� LON� DúDPDGD� UHIHUDQV�QHP�SUREXQGDQ�YH�EDFD\D� \HUOHúWLULOHQ�$%6����QHP�
VHQV|U�QGHQ� HOGH� HGLOHQ� PXWODN� QHP� GH÷HUOHUL� NDUúÕODúWÕUÕOPÕúWÕU�� $\UÕFD� IÕUÕQ� LoHULVLQH�
\HUOHúWLULOHQ� $%6���� QHP� VHQV|U�� YH� UHIHUDQV� QHP� SUREXQGDQ� DOÕQDQ� PXWODN� QHP� GH÷HUOHUL�



���
EDFDGD� RNXQDQ� GH÷HUOHU� DUDVÕQGDNL� LOLúNL� LQFHOHQPLúWLU�� 8\JXODPDGD� QHP� VHQV|U�Q�Q� IÕUÕQ�
LoHULVLQH� \HUOHúWLULOPHVL� J�oO�÷�QGHQ� GROD\Õ�� � EDFDGD� RNXQDQ� PXWODN� QHP� GH÷HULQGHQ� NDYLWH�
LoLQGHNL� QHPLQ� EHOLUOHQPHVL� KHGHIOHQPLúWLU�� øNLQFLO� RODUDN� GH÷LúHQ� \�N� �VX�� PLNWDUÕQÕQ� NDYLWH�
LoLQGH�YH�YH\D�EDFDGD�QHP�DoÕVÕQGDQ�PH\GDQD�JHWLUGL÷L�GH÷LúLNOLNOHU�DUDúWÕUÕOPÕúWÕU��

����� 0XWODN�1HP�$oÕVÕQGDQ�.DYLWH�%DFD�øOLúNLVL�
<DSÕODQ� GHQH\OHUGH� LON� DúDPDGD� IÕUÕQ� EDFD� NHVLWLQH� \HUOHúWLULOHQ� UHIHUDQV� QHP� SUREX� LOH� D\QÕ�
\HUOHúNHGHNL�$%6����PXWODN�QHP�VHQV|U�QGHQ�HGLQLOHQ�GH÷HUOHU�NDUúÕODúWÕUÕOPÕúWÕU��$\UÕFD�IÕUÕQ�
LoHULVLQH� \HUOHúWLULOHQ� $%6���� PXWODN� QHP� VHQV|U�� YH� UHIHUDQV� QHP� SUREX� LOH� DOÕQDQ� QHP�
GH÷HUOHUL� DQDOL]� HGLOPLúWLU�� hU�Q� �]HULQGH� VHQV|U�Q� IÕUÕQ� LoHULVLQH� \HUOHúWLULOPH� J�oO�÷��
QHGHQL\OH�� IÕUÕQ� EDFD� NHVLWLQGHQ� HGLQLOHQ� QHP� GH÷HUL� LOH� IÕUÕQ� NDYLWHVL� LoHULVLQGHNL� QHP� GH÷HUL�
LOLúNLVL� NXUXOPXúWXU�� øNLQFLO� DQDOL]OHUGH� LVH� IÕUÕQ� LoHULVLQGH� GH÷LúHQ� \L\HFHN� PLNWDUÕ� LOH� NDYLWH�
LoLQGH�YH�YH\D�EDFD�NHVLWLQGHNL�QHP�DUDVÕQGDNL�LOLúNLQLQ�EHOLUOHQPHVLQH�RGDNODQÕOPÕúWÕU��ùHNLO�����
YH ������
<DSÕODQ�|Oo�POHU�YH�YHUL�DQDOL]OHUL�VRQXFX�IÕUÕQ�NDYLWHVL� LoHULVLQGHNL�QHP�PLNWDUÕ� LOH� IÕUÕQ�EDFD�
NHVLWL�DUDVÕQGD�GR÷UXVDO�ELU�LOLúNL�ROGX÷X�J|VWHUPHNWHGLU���
� 0XWODN�1HP��)ÕUÕQ�2UWD�1RNWD�� �������[�0XWODN�1HP��)ÕUÕQ�%DFD��±������� �����
)ÕUÕQ�RUWD�QRNWDVÕQGDNL�PXWODN�QHP�LOH�EDFD�NHVLWLQGHNL�PXWODN�QHP�DUDVÕQGDNL�LOLúNL\L�DoÕNOD\DQ�
EX UHJUHV\RQ�PRGHOL�GH÷LúNHQOL÷LQ������¶�Q��DoÕNODPDNWDGÕU��GR÷UXOX÷X�\�NVHNWLU���

�

ùHNLO�����)ÕUÕQ�NDYLWH�EDFD�PXWODN�QHP�LOLúNLVL��



���

ùHNLO�����5HJUHV\RQ�PRGHOLQH�DLW�DUWÕN�VLQ\DOLQ�GD÷ÕOÕPÕ��
ùHNLO� ���¶GD� UHJUHV\RQ� PRGHOLQH� DLW� DUWÕN� VLQ\DOOHULQ� GD÷ÕOÕPÕ� YHULOPLúWLU�� *|U�OG�÷�� �]HUH�
PRGHOH DLW� DUWÕN� VLQ\DOOHULQ� GD÷ÕOÕPÕ� QRUPDOGLU�� PRGHOLQ� X\JXQOX÷X� \�NVHNWLU�� 0RGHOLQ� X]XQ�
G|QHPOL�GDYUDQÕúÕQGD�KHUKDQJL�ELU�KDWD�EXOXQPDPDNWDGÕU��

������ 1HP�<L\HFHN�0LNWDUÕ�øOLúNLVL�
)DUNOÕ PLNWDUODUGD� VX� LOH� \DSÕODQ� WHVWOHUGH� EDFDGD� HOGH� HGLOHQ� PXWODN� QHP� JUDILNOHULQLQ� VX�
PLNWDUÕQD� LOLúNLQ� ELU� NDUDNWHU� VHUJLOHGLNOHUL� J|U�OP�úW�U� �ùHNLO� ������� *UDILNOHU� LQFHOHQGL÷LQGH�
WHSVL\H� VX� NRQXODQ� PLNWDUÕQÕQ�� EDFDGDNL� PXWODN� QHPLQ� ]DPDQD� ED÷OÕ� GH÷LúLPLQL� IDUN� HGLOLU�
úHNLOGH� HWNLOHGL÷L� J|U�OPHNWHGLU�� gUQH÷LQ� ���� PO� VX� LOH� \DSÕODQ� GHQH\OHU� H÷ULQLQ� PDNVLPXP�
GH÷HULQH�XODúPDVÕQÕQ�DUGÕQGDQ�D]DODQ�ELU�GH÷LúLP�J|VWHUPHVLQGHQ�VHoLOLUNHQ������PO�YH��� OW� VX�
GHQH\OHUL�H÷ULOHULQ�PDNVLPXP�GH÷HUOHUL�YH�PDNVLPXP�GH÷HUOHULQH�XODúPD�V�UHOHULQLQ�IDUNOÕOÕNODUÕ�
LOH D\ÕUW�HGLOHELOPHNWHGLUOHU��



���

ùHNLO������)DUOÕ�PLNWDUODUGD�VX�LOH�\DSÕODQ�WRSODP���|Oo�P�LoLQ�EDFDGD�QHPLQ�GH÷LúLPL�

���� <DSÕODQ�|Oo�POHUH�LOLúNLQ�GH÷HUOHQGLUPH�
)ÕUÕQ EDFD�NHVLWLQH�\HUOHúWLULOHQ�2+0,&�,167580(176�$%6����PXWODN�QHP�VHQV|U��LOH�IÕUÕQ�
NDYLWHVL� LoHULVLQGHNL� QHP� PLNWDUÕQÕQ� DOJÕODQDELOGL÷L� RUWD\D� NR\XOPXúWXU�� (OGH� HGLOHQ� VRQXoODU�
DúD÷ÕGD�YHULOPLúWLU��
� L� <DSÕODQ�OLWHUDW�U�DUDúWÕUPDVÕ�VRQXoODUGDQ�ÕVÕO�LOHWNHQOLN�SUHQVLELQH�GD\DOÕ�DOJÕODPD�\DSDQ�

QHP VHQV|UOHULQLQ� IÕUÕQ� JLEL� \�NVHN� VÕFDNOÕN� GD\DQÕPÕ� JHUHNWLUHQ� X\JXODPDODUGDNL�
DYDQWDMODUÕ� ELOLQPHNWHGLU�� %X� QHGHQOH� IÕUÕQGD� QHP� DOJÕODPD� oDOÕúPDODUÕQGD� 2+0,&�
,167580(176�$%6����ÕVÕO�LOHWNHQOLN�QHP�VHQV|U��NXOODQÕOPÕúWÕU��

LL�� 2+0,&� ,167580(176� $%6���� ÕVÕO� LOHWNHQOLN� QHP� VHQV|U�� VLQ\DOLQLQ�
GH÷HUOHQGLULOPHVL� LoLQ� HOHNWURQLN� WDVDUÕP� YH� VLQ\DO� GH÷HUOHQGLUPH� DOJRULWPDVÕ�
JHOLúWLULOPLúWLU����

LLL�� )ÕUÕQ� EDFD� NHVLWL� LoHULVLQGH� RSWLPXP� QHP� DOJÕODPD\Õ� VD÷OD\DQ� VHQV|U� \HUOHúNHVL�
EHOLUOHQPLúWLU��(OHNWULNOL�DQNDVWUH� IÕUÕQGD�EDFD�NHVLWLQGH���QXPDUDOÕ�VHQV|U�\HUOHúNHVLQGH�
2+0,&� ,167580(176� $%6���� PXWODN� QHP� VHQV|U�� LOH� GR÷UX� YH� WHNUDUODQDELOLU�
|Oo�POHU�DOÕQDELOPHNWHGLU���



���
LY�� )ÕUÕQ�EDFD�NHVLWL�YH�IÕUÕQ�RUWD�QRNWDVÕQD��NDYLWH��\HUOHúWLULOHQ�QHP�VHQV|UOHUL�YHULOHUL�DQDOL]�

HGLOHUHN�� EDFD� NHVLWLQGHNL� QHP� GH÷HUL� LOH� NDYLWH� LoLQGHNL� QHP� GH÷HUL� DUDVÕQGDNL� LOLúNL�
NXUXOPXúWXU��<DSÕODQ� |Oo�POHU� YH� YHUL� DQDOL]OHUL� VRQXFX� IÕUÕQ� NDYLWHVL� LoHULVLQGHNL� QHP�
PLNWDUÕ�LOH�IÕUÕQ�EDFD�NHVLWL�DUDVÕQGD�GR÷UXVDO�ELU�LOLúNL�ROGX÷X�J|VWHUPHNWHGLU���

� 0XWODN 1HP��)ÕUÕQ�2UWD�1RNWD�� �������[�0XWODN�1HP��)ÕUÕQ�%DFD��±��������
Y� )ÕUÕQ� RUWD� QRNWDVÕQGDNL�PXWODN� QHP� LOH� EDFD� NHVLWLQGHNL�PXWODN� QHP� DUDVÕQGDNL� LOLúNL\L�

DoÕNOD\DQ� EX� UHJUHV\RQ� PRGHOL� GH÷LúNHQOL÷LQ� �����¶�Q�� DoÕNODPDNWDGÕU�� %X� VRQXo�
J|VWHUPHNWHGLU� NL�� IÕUÕQ� EDFD� NHVLWL� LoHULVLQH� \HUOHúWLULOHQ� ELU� QHP� VHQV|U�� LOH� SLúLUPH�
VÕUDVÕQGD�IÕUÕQ�NDYLWHVL�LoHULVLQGH�GH÷LúHQ�QHP�PLNWDUÕQÕ�DOJÕODPDN�P�PN�QG�U��

YL� )ÕUÕQ� LoHULVLQGH�$=��257$�YH�d2.�PLNWDUGD� \L\HFH÷LQ� GDYUDQÕúÕQÕ�PRGHOOHPHN��]HUH�
��� PO�� ���� PO� YH� �� OW� VX� LOH� \DSÕODQ� SLúLUPH� GHQH\OHULQGH� HOGH� HGLOHQ� YHULOHU�
LQFHOHQGL÷LQGH�� QHP� VHQV|U�� NXOODQÕODUDN� \L\HFH÷LQ� PLNWDUÕ� KDNNÕQGD� NHVWLULPGH�
EXOXQPDN�P�PN�QG�U��gQ�oDOÕúPDODUGDQ�HOGH�HGLOHQ�EX�VRQXo�HOHNWULNOL�DQNDVWUH�IÕUÕQGD�
QHP DOJÕODPD� \ROX\OD� \L\HFH÷LQ� PLNWDUÕQÕQ� DOJÕODQPDVÕ� YH� \L\HFHN� FLQV� YH� PLNWDUÕQD�
X\JXQ�RWRPDWLN�SLúLUPH�DOJRULWPDVÕQÕQ�JHOLúWLULOPHVLQGH�NXOODQÕODELOLU��

�
*HOLQHQ� QRNWDGD� HOHNWULNOL� DQNDVWUH� IÕUÕQD� QHP� VHQV|U�Q�� HQWHJUH� HWPHN� YH� QHP� DOJÕODPD�
DOJRULWPDODUÕQÕ�JHOLúWLUPHN�LoLQ�HOGH�HGLOPHVL�JHUHNHQ�ELOLQPH\HQOHU�ú|\OH�VÕUDODQDELOLU��
L� (OHNWULNOL�DQNDVWUH�IÕUÕQGD�QHP�DOJÕODPD�YH�NRQWUROH�GD\DOÕ�SLúLUPH�DOJRULWPDVÕQÕQ�KDQJL�

\L\HFHN�W�UOHULQL�NDSVD\DFD÷Õ�EHOLUOHQPHOLGLU���
LL� .(.�YH�%g5(.�JLEL�|]HO�ED]Õ�\L\HFHNOHU� LoLQ�EHOLUOL�PLNWDUGD�\L\HFHNOHU�HVDV�DOÕQDUDN�

�$=�� 257$� YH� d2.��� \L\HFH÷LQ� PLNWDUÕ�� QHP� PLNWDUÕ� YH� RSWLPXP� SLúLUPH� V�UHVL� LOH�
RSWLPXP�SLúLUPH�DOJRULWPDVÕQÕQ�JHOLúWLULOPHVLQH�\|QHOLN�SLúLUPH�WHVWOHUL�\DSÕOPDOÕGÕU��%X�
GHQH\VHO� oDOÕúPDODUGD� HOGH� HGLOHQ� HQVWU�PDQWDO� VRQXoODUD� SDUDOHO� � NXOODQÕFÕ� EH÷HQLVLQL�
WHPVLO� HGHFHN� GX\XVDO� WHVWOHU� \DSÕOPDOÕ� YH� LON� SODQGD� LNL� W�U� \L\HFHN� LoLQ� �.(.� YH�
%g5(.�� QHP� DOJÕODPD� YH� NRQWUROH� \|QHOLN� HOHNWURQLN� NRQWURO� DOJRULWPDVÕQGD�
NXOODQÕODELOHFHN�ELU�YHUL�WDEDQÕ�KD]ÕUODQPDOÕGÕU��

LLL�� 2ODVÕ� ELU� QHP� NRQWUROO�� IÕUÕQ� LoLQ� QHP� DOJÕODPDQÕQ� \DQÕQGD� \L\HFH÷LQ� EHVLQ� GH÷HULQL�
\LWLUPHGHQ��NDOLWHOL�SLúLULOPHVLQH� LPNDQ� WDQÕ\DQ�ELU�³1HPOHQGLUPH�hQLWHVL´QLQ�HOHNWULNOL�
DQNDVWUH�IÕUÕQGD�HQWHJUH�HGLOPHVL�LoLQ�PHNDQLN�WDVDUÕP�oDOÕúPDODUÕ�\DSÕOPDOÕGÕU��

(OHNWULNOL� DQNDVWUH� QHP� DOJÕODPD� YH� NRQWURO�Q� HQWHJUH� HGLOPHVLQLQ� �U�Q� YH� NXOODQÕFÕ\D�



���
JHWLUHELOHFH÷L�DUWÕ�GH÷HUOHU�úXQODUGÕU���

x� <L\HFHN�PLNWDUÕ�NHVWLULPL��
x� 6DGHFH�VÕFDNOÕ÷D�GH÷LO��VÕFDNOÕN�YH�QHPH�GD\DOÕ�SLúLUPH�DOJRULWPDVÕ��
x� 3LúLUPH�V�UHVL��YH�IÕUÕQ�NRPSRQHQWOHULQ�NRQWURO�QH�GD\DOÕ�RWRPDWLN�SLúLUPH��
x� 2SWLPXP�SLúLUPH�V�UHVLQLQ�EHOLUOHQPHVL��
x� 6�UH�YH�HQHUML�WDVDUUXIX��
x� 3LúLUPHGH�KLM\HQ�NDOLWH��



���
��� ),5,1�1(0�g/d0(�(167580$17$6<218�
%LU� |QFHNL� E|O�PGH� GH÷LQLOGL÷L� �]HUH� QHP� DOJÕODPD\D� GD\DOÕ� \L\HFHN� PLNWDUÕ� NHVWLULPL� YH\D�
RWRPDWLN SLúLUPH�ÕVÕWPD� LúOHPOHULQLQ� EDúDUÕVÕ� VHQV|UGHQ� DOÕQDQ� HOHNWULNVHO� LúDUHWLQ� GR÷UX�
DQODPODQGÕUÕOPDVÕQD� ED÷OÕGÕU�� 'L÷HU� WDUDIWDQ� IDUNOÕ� \L\HFHN� W�UOHULQLQ� SLúLUPHQLQ� GH÷LúLN�
DúDPDODUÕQGD�RUWDPD�EÕUDNWÕNODUÕ�QHP�PLNWDUÕ��JHUHN�PLNWDU�NHVWLULPL�DoÕVÕQGDQ�JHUHNVH�SLúPHQLQ�
DOJÕODQPDVÕ� DoÕVÕQGDQ� FLGGL� IDUNOÕOÕNODU� J|VWHUGLNOHUL� ELOLQPHNWHGLU�� $\UÕFD� GH÷LúLN� VHQV|UOHULQ�
DOJÕODPD�NDUDNWHULVWLNOHULQH�YH�IÕUÕQ��]HULQGHNL�\HUOHúLPOHULQH�ED÷OÕ�RODUDN�D\QÕ�\L\HFHN�W�U��LoLQ�
GDKL�IDUNOÕ�VRQXoODUÕQ�HOGH�HGLOPHVL�JD\HW�RODVÕGÕU���
$%6����� LoLQ� NHN� YH�YH\D� E|UH÷L� RODUDN� WHPVLO� HWPHVL� DoÕVÕQGDQ� IÕUÕQ� WHSVLVLQH� VX� NRQXODUDN�
\DSÕODQ� |Oo�POHUH� |QFHNL� E|O�POHUGH� \HU� YHULOPLúWLU�� %X� |Oo�POHU� IÕUÕQGD� QHP� DOJÕODPDQÕQ�
JHUoHNOHQHELOLUOL÷LQLQ� J|U�OPHVL�� JHWLUHFH÷L� ID\GDODUÕQ�� IÕUÕQGD� \DSÕOPDVÕ� JHUHNHELOHFHN� \DSÕVDO�
GH÷LúLNOLNOHULQ� |QJ|U�OPHVL� YH� RODVÕ� VHQV|U� VLQ\DOLQLQ� GH÷HUOHQGLULOPHVL� DoÕVÕQGDQ� \DSÕOPÕú� YH�
\HWHUOL� ELOJL� ELULNLPL� VD÷ODQPÕúWÕU�� $QFDN� SL\DVD\D� V�U�OHFHN� ELU� QHP� DOJÕODPDVÕ� \DSDQ� IÕUÕQÕQ�
�UHWLOHELOPHVL� LoLQ�PXWODND�ELOLQPHVL�JHUHNHQ�QHW�\L\HFHN�oHúLGL�PLNWDUÕ�QHP�VHQV|U�oÕNWÕVÕ�YHUL�
WDEDQÕ�HOGH�HGLOPLú�GH÷LOGLU��*HUHN�EX�YHUL�WDEDQÕQÕQ�HOGH�HGLOPHVL�oDOÕúPDODUÕQGD�JHUHNVH�GH÷LúLN�
\DSÕGD�JHRPHWULGH�� IDUNOÕ� QHP� DOJÕODPD� \DSDQ� IÕUÕQODUÕQ� GL]D\QÕ� oDOÕúPDODUÕQGD� NXOODQÕOPDN�
�]HUH ELU�QHP�DOJÕODPD�HQVWUXPDQWDV\RQX�X\JXODPDVÕ�JHUoHNOHúWLULOPLúWLU��*HOLúWLULOHQ�X\JXODPD�
LOH� IÕUÕQGD� QHP� DOJÕODPD� LOH� LOJLOL� \DSÕODFDN� GHQH\VHO� oDOÕúPDODU� LoLQ� JHQHO� DPDoOÕ� ELU� |Oo�P�
VLVWHPL�VD÷ODQPÕúWÕU���

��� .XOODQÕODQ�%LULPOHU�YH�8\JXODPD�
<DSÕODQ� X\JXODPD�� JHOLúWLULOHQ� ELU� 3&� DUD\�]� SURJUDPÕ� YH� ELU� YHUL� WRSODPD� FLKD]Õ� �]HULQH�
NXUXOPXúWXU��%LU� UHIHUDQV�SUREXQXQ�� LNL�DGHW� WHUPRNXSO|U�Q�YH� LNL�DGHW�$%6����� ÕVÕO� LOHWNHQOLN�
QHP�VHQV|U�Q�Q�ED÷ODQGÕ÷Õ�+3�$JOLHQW������$�'$4�YHUL�WRSODPD�FLKD]Õ��1DWLRQDO ,QVWUXPHQWV�
ILUPDVÕ WDUDIÕQGDQ��UHWLOHQ�JUDILN�WDEDQOÕ�\D]ÕOÕP�JHOLúWLUPH�RUWDPÕ�RODQ�/DEYLHZ¶�GH�KD]ÕUODQDQ�
DUD\�]�SURJUDPÕ� LOH� �3&�LOH�KDEHUOHúWLULOHUHN�FLKD]D�ED÷ODQDQ�VHQV|UOHUGHQ�HOGH�HGLOHQ�YHULOHULQ�
ELOJLVD\DU�HNUDQÕQGD�J|VWHULOPHVL�YH�ELU�ND\ÕW�GRV\DVÕQGD�VDNODQPDVÕ�VD÷ODQPÕúWÕU���ùHNLO������



���

ùHNLO�����*HUoHNOHQHQ�HQVWUXPDQWDV\RQ�X\JXODPDVÕQÕ�ROXúWXUDQ�ELULPOHU��

������ +3 $JLOHQW������$�'$4�9HUL�7RSODPD�&LKD]Õ�
�����$�YHUL�WRSODPD�FLKD]Õ�JHOLúPLú�ELU�JHQHO�DPDoOÕ�ELU�|OoPH�D\JÕWÕGÕU�� øoHULVLQH�\HUOHúWLULOHQ�
oR÷XOOD\ÕFÕODU� LOH� WRSODP� ��� IDUNOÕ� NDQDOGDQ� $&� YH\D� '&� JHULOLP� YH� DNÕP�� IUHNDQV� YH\D�
WHUPRNXSO|U�� 57'� YH� WHUPLVW|U� VÕFDNOÕ÷Õ� RNX\DELOPHNWHGLU�� $\UÕFD� |]OH� DPDoOÕ� oR÷XOOD\ÕFÕ�
NDUWODUÕ�LOH�ELUOLNWH��NRQWURO�FLKD]Õ�³DFWXDWRU´ RODUDN�NXOODQÕODELOPHNWH�\DKXW�VD\ÕVDO�LúDUHWOHU�YH\D�
5)� LúDUHWOHUL� RNXPDN� LoLQ� NXOODQÕODELOPHNWHGLU�� %X� FLKD]� NHQGL� EDúÕQD� E�\�N� ELU� VLVWHP� ROXS��
JLULú�NDQDOODUÕQGDQ�RNXGX÷X�E�\�NO�NOHUL���]HULQGHNL�HNUDQGD�J|VWHUHELOPHNWH�YH�*3,%��*HQHO�
$PDoOÕ� (QVWUXPDQ� <ROX� ³*HQHUDO� 3XUSRVH� ,QVWUXPHQWV� %XV´ YH� 56���� SURWRNROOHUL� LOH�
ELOJLVD\DUD�DNWDUDELOPHNWHGLU���ùHNLO������

ùHNLO�����+3�$JLOHQW������$�'$4�YHUL�WRSODPD�FLKD]ÕQÕQ�|Q�YH�DUND�\�]OHULQLQ�J|U�Q�POHUL�



���
$úD÷ÕGDNL� WDEORGD� FLKD]ÕQ� RNXPD\DELOGL÷L� HOHNWULNVHO� E�\�NO�NOHU� LoLQ� oDOÕúPD� DUDOÕ÷Õ��
KDVVDVL\HWL�YH�VÕFDNOÕN�ED÷ÕPOÕ÷Õ�YHULOPLúWLU��

dL]HOJH�����+3�$JLOHQW������$�VSHVLILNDV\RQODUÕ�



���
8\JXODPDGD�YHUL�WRSODPD�FLKD]Õ�ELU�DGHW������$�PRGHO�QXPDUDOÕ�JHQHO�DPDoOÕ�oR÷XOOD\ÕFÕ�NDUWÕ�
LOH�ELUOLNWH�oDOÕúWÕUÕOPÕúWÕU�� �ùHNLO������*HQHO�DPDoOÕ�oR÷XOOD\ÕFÕ�NDUW����DGHW�JHULOLP�� IUHNDQV�YH�
WHUPRNXSO|U�RNX\DELOHQ���DGHW�GH�DNÕP�RNX\DELOHQ�WRSODP����DGHW�NDQDOD�VDKLSWLU��.DQDOODU�WHN�
XFX� WRSUDNOÕ� �VLQJOH� HQGHG� YH\D� \�]HU� �IORDWLQJ� RODUDN� NXOODQÕODELOPHNWHGLU�� %X� NDQDOODUGDQ�
LNLVL�WHUPRNXSO|UOHU�YH�LNL�WDQHVL�GH�$%6�����PXWODN�QHP�VHQV|UOHUL�LoLQ�\�]HU��IDUNVDO��LúDUHWOHU�
RNXQDFDN� ELoLPGH� NXOODQÕOPÕúWÕU�� $%6����¶� OHULQ� LKWL\Do� GX\GXNODUÕ� ��9� '&� X\DUÕ� JHULOLPL�
D\UÕFD�NXOODQÕODQ�ELU�J�o�ND\QD÷ÕQGDQ�NDUúÕODQPÕúWÕU���

ùHNLO�����+3�$JLOHQW������$�JHQHO�DPDoOÕ�oR÷XOOD\ÕFÕ�NDUWÕQ�J|U�Q�P���
*HQHO�DPDoOÕ�oR÷XOOD\ÕFÕ�NDUW��\�NVHN�KÕ]�JHUHNWLUHQ�X\JXODPDODU�LoLQ�|]HO�RODUDN�JHOLúWLULOPHPLú�
ROXS� U|OHOHUL� oRN� KÕ]OÕ� GH÷LOGLU�� �����$� EX� NDUW� �]HULQGHNL� ELU� NDQDOGDQ� PDNVLPXP� ��PV�
DUDOÕNODUOD� |UQHN� DODELOPHNWHGLU�� gUQHNOHPH� SHUL\RGX� EX� GH÷HUGHQ� \XNDUÕ� GR÷UX� �PV¶� OLN�
DGÕPODUOD� FLKD]Õ� NRQWURO� HGHQ� \D]ÕOÕP� DUDFÕOÕ÷Õ� LOH� NRQILJ�UH� HGLOPHNWHGLU�� /DEYLHZ¶� GH�
JHOLúWLULOHQ� \D]ÕOÕP� NDUWÕQ� DQDKWDUODPD� KÕ]Õ� PDNVLPXP� RODFDN� úHNLOGH� G�]HQOHQPLúWLU�� %X�
|UQHNOHPH IUHNDQVÕ� �����PV� ROPDNWD� YH� KHU� ELU� NDQDOGDQ� \DNODúÕN� ���PV� DUDOÕNODUOD� |UQHN�
DOÕQPDNWDGÕU�� %X� KÕ]� IÕUÕQGD� QHP� DOJÕODPD� oDOÕúPDODUÕ� V�UHVLQFH� NDUúÕODQ� QHP� YH� VÕFDNOÕN�
GH÷LúLPOHULQLQ� GR÷UX� úHNLOGH� L]OHQPHVLQH� HQJHO� ROPDPDNWDGÕU�� $\UÕFD� VLQ\DO� NDOLWHVLQL�
HQL\LOHúWLUPHN�LoLQ�LOJLOL�NDQDOODUÕQ�D\DUODQDELOLU�RODQ�JLULú�GLUHQoOHUL�PDNVLPL]H�HGLOPLúWLU��

������ /DEYLHZ�YH�*HOLúWLULOHQ�<D]ÕOÕP�
/DEYLHZ��YHUL�WRSODPD�YH�NRQWURO�QGH�YHUL�DQDOL]L�YH�YHUL�VXQXPXQGD�NXOODQÕODQ��*�SURJUDPODPD�
GLOL� WDEDQOÕ� ELU� JUDILNVHO� SURJUDP� JHOLúWLUPH� RUWDPÕGÕU�� & YH 3DVFDO YH\D� 9LVXDO� %DVLF� JLEL�
SURJUDPOD� GLOOHULQGH� \D]ÕOÕP� JHOLúWLULUNHQ� NXOODQÕODQ� NRPXWODUÕQ� YH� IRQNVL\RQODUÕQ� WDPDPÕQD�
\DNÕQÕ�JUDILN�ELULPOHUOH�LIDGH�HGLOPLúWLU��g]HO�RODUDN�HQVWU�PDQWDV\RQ�VLVWHPOHUL�LoLQ�KD]ÕUODQPÕú�



���
EX�\D]ÕOÕP�JHOLúWLUPH�RUWDPÕ�VÕNOÕNOD�NXOODQÕODQ�ELU�oRN�G|QJ��YH�DOW�SURJUDPÕ�GD�W�POHúLN�RODUDN�
LoHUPHNWHGLU�� %X� DOW� \DSÕVÕ� VD\HVLQGH� HQVWU�PDQWDV\RQ� VLVWHPOHUL� LoLQ� NÕVD� V�UHGH� SURJUDP�
JHOLúWLUPH\L� VD÷ODPDNWDGÕU�� 1DWLRQDO� ,QVWUXPHQWV� ILUPDVÕ� WDUDIÕQGDQ� �UHWLOHQ� EX� RUWDPGD�
JHOLúWLULOHQ� ELU� oRN� \D]ÕOÕP� WHVW� YH� |Oo�P�� YHUL� WRSODPD� YH� NRQWURO��� ELOLPVHO� DUDúWÕUPD��
V�UHo�LúOHP� WDNLEL�� IDEULND� RWRPDV\RQX� JLEL� X\JXODPDODUGD� NXOODQÕOPDNWDGÕU�� *UDILN�
SURJUDPODPD� RUWDPÕQGD� KD]ÕUODQDQ� \D]ÕOÕP�� GHUOHQGLNWHQ� VRQUD� oDOÕúDELOLU� ELU� SURJUDP� KDOLQH�
JHOPHNWH�YH�NRQYDQVL\RQHO�3&�SURJUDPODUÕ�JLEL�LVWHQLOHQ�KHU�\HUGH�NXOODQÕODELOPHNWHGLU�>��@��
<XNDUÕGD� WDQÕWÕODQ� JUDILN� RUWDPGD� JHOLúWLULOHQ� \D]ÕOÕP� DúD÷ÕGD� VÕUDODQDQ� LúOHYOHUL� \HULQH�
JHWLUPHNWHGLU��

x� 3&¶� QLQ� 56���� LOHWLúLP� SURWRNRO�� �]HULQGHQ� +3� $JOLHQW� �����$� '$4� YHUL� WRSODPD�
FLKD]Õ�LOH�KDEHUOHúPHVLQLQ�VD÷ODQPDVÕ�

x� )ÕUÕQD� \HUOHúWLULOHQ� VHQV|UOHULQ� YHUL� WRSODPD� FLKD]Õ� LoHULVLQGHNL� oR÷XOOD\ÕFÕ� NDUWD�
ED÷ODQGÕNODUÕ�NDQDO�QXPDUDODUÕQÕQ�NXOODQÕFÕGDQ�DOÕQPDVÕ�

x� .XOODQÕFÕ�WDUDIÕQGDQ�VHoLOHQ�ND\ÕW�GRV\DVÕ�LoHULVLQH�|Oo�P�YHULOHULQLQ�VDNODQPDVÕ��
x� 9HUL� WRSODPD� HVQDVÕQGD� NXOODQÕFÕ� WDUDIÕQGDQ� LVWHQLOHQ� ELOJLOHULQ� ELOJLVD\DU� HNUDQÕQGD�

VD\ÕVDO�GH÷HU�YH�JUDILN�RODUDN�J|U�QW�OHQPHVL�
<D]ÕOÕPÕQ� YHUL� WRSODPD� FLKD]Õ� LOH� KDEHUOHúPHVL� /DEYLHZ� JUDILN� SURJUDPODPD� RUWDPÕ� LoLQ�
�����$¶�\D�|]HO�RODUDN�JHOLúWLULOHQ�YH�1DWLRQDO�,QVWUXPHQWV�WDUDIÕQGDQ�VD÷ODQDQ�V�U�F���GULYHU�
PRG�O�� �YL� NXOODQÕODUDN� VD÷ODQPÕúWÕU�� %X� PRG�O�Q� LKWL\Do� GX\GX÷X� NRQWURO� SDUDPHWUHOHULQLQ�
NXOODQÕFÕ�DUD\�]��DUDFÕOÕ÷Õ�LOH��D\DUODU�VHNPHVL��JLULOHELOGL÷L�ELU�\DSÕ�ROXúWXUXOPXúWXU��
*HOLúWLULOHQ� \D]ÕOÕPÕQ� NXOODQÕFÕ� DUD\�]�� �� VHNPH��]HULQH� NXUXOPXúWXU��$\DUODU�� D\UÕQWÕOÕ� JUDILN��
JHQHO�GH÷LúLP�YH� LODYH� DQDOL]OHU��$\DUODU� VHNPHVL� LoHULVLQGH� VHQV|UOHU�YH� WHUPRNXSO|UOHULQ�YHUL�
WRSODPD�FLKD]ÕQD�ED÷ODQGÕNODUÕ�NDQDOODU�� WHUPRNXSO|UOHUH�DLW�|]HOOLNOHU��ND\ÕW�GRV\DVÕ�YH�56����
LOHWLúLP�SDUDPHWUHOHULQH�DLW�GH÷HUOHU�NXOODQÕFÕGDQ�DOÕQPDNWDGÕU��
9HUL�WRSODPD�FLKD]Õ�LOH�KDEHUOHúPHVL�/DEYLHZ�JUDILN�SURJUDPODPD�RUWDPÕ�LoLQ������$¶�\D�|]HO�
RODUDN� JHOLúWLULOHQ� YH� 1DWLRQDO ,QVWUXPHQWV� WDUDIÕQGDQ� VD÷ODQDQ� V�U�F�� �GULYHU� PRG�O�� �YL�
NXOODQÕODUDN� VD÷ODQPÕúWÕU�� %X� PRG�O�Q� LKWL\Do� GX\GX÷X� NRQWURO� SDUDPHWUHOHUL� EX� VHNPH\H�
JLULOPHNWHGLU��



���

.DQDO�NRQILJ�UDV\RQODUÕ

.D\ÕW�GRV\DVÕ�VHoLPL

56����NRQILJ�UDV\RQX

ùHNLO�����*HOLúWLULOHQ�\D]ÕOÕPÕQ�D\DUODU�VHNPHVL��
$\UÕQWÕOÕ� JUDILN� VHNPHVLQGH� VLVWHPH� ED÷ODQDQ� VHQV|UOHUGHQ� HOGH� HGLOHQ� YHULOHULQ� GH÷LúLPL��
LVWHQLOHQ� ]DPDQ� DUDOÕ÷ÕQGD� YH� |OoHNWH� J|U�QW�OHQPHNWHGLU�� $%6����¶� GHQ� DOÕQDQ� JHULOLP� YH�
WHUPRNXSO|UOHUGHQ� RNXQDQ� VÕFDNOÕN� ELUOHúWLULOHUHN�PXWODN� QHP� YH� ED÷ÕO� QHP� KHVDSODQPDNWDGÕU��
.XOODQÕFÕ� IÕUÕQ� LoHULVLQGHNL� � YH\D� EDFDGDNL� ED÷ÕO� QHPL�� PXWODN� QHPL� YH\D� VÕFDNOÕ÷Õ� VHoHUHN�
D\UÕQWÕOÕ�RODUDN�J|UHELOPHNWHGLU��

ùHNLO�����*HOLúWLULOHQ�\D]ÕOÕPÕQ�D\UÕQWÕOÕ�JUDILN�VHNPHVL��



���
*HQHO�GH÷LúLP�VHNPHVL�|Oo�OHQ�YH�KHVDSODQDQ�W�P�E�\�NO�NOHUL�N�o�N�JUDILNOHUOH�J|U�QW�OH\HQ�
YH LNL� IDUNOÕ� VHQV|U� \HUOHúLP� QRNWDVÕ� DUDVÕQGDNL� IDUNODUÕQ� LQFHOHQPHVL� LoLQ� GL]D\Q� HGLOHQ� ELU�
SHQFHUHGLU��

ùHNLO�����*HOLúWLULOHQ�\D]ÕOÕPÕQ�JHQHO�GH÷LúLP�VHNPHVL��
*HOLúWLULOHQ� \D]ÕOÕPÕQ� E�\�N� ELU� NÕVPÕ� ³VDQDO� HQVWUXPDQODU´� ÕQ� �YLUWXDO� LQVWUXPHQWV�� NÕVDOWPDVÕ�
RODQ YH� ³YL´� RODUDN� LVLPOHQGLULOHQ�� /DEYLHZ� N�W�SKDQHOHULQGH� VWDQGDUW� RODUDN� EXOXQDQ� DOW�
SURJUDPODU�NXOODQÕODUDN�JHOLúWLULOPLúWLU��<DOQÕ]FD�JHOLúWLULOHQ�X\JXODPD\D�|]HO���DGHW�YL�VÕIÕUGDQ�
ROXúWXUXOPXúWXU��2OXúWXUXODQ�EX�DOW�SURJUDPODUGDQ�LNLVL�RNXQDQ�VÕFDNOÕN�YH�JHULOLP�ELOJLOHULQGHQ�
PXWODN� QHPLQ� HOGH� HGLOPHVLQL� VD÷OD\DQ� ³9RXW�7HPSBWRB$+´� DOW� SURJUDPÕ�� ED÷ÕO� QHPLQ� HOGH�
HGLOPHVLQL� VD÷OD\DQ� ³$+BWRB5+´� DOW� SURJUDPODUÕGÕU� YH� \DOQÕ]FD� LOJLOL� PDWHPDWLNVHO�
IRQNVL\RQODUÕ�JHUoHNOHPHNWHGLUOHU��ho�QF��DOW�SURJUDP� LVH�YHUL� WRSODPD�FLKD]ÕQGDQ�VWULQJ� WLSWH�
JHOHQ�YHULQLQ�GRXEOH�GH÷LúNHQ�WLSLQH�G|Q�úW�U�OPHVL�LúOHPLQL�\DSPDNWDGÕU��



���

ùHNLO�����øoHULVLQGH�ND\DQ�QRNWDOÕ�VD\Õ�IRUPDWÕQGD�GH÷HU�VDNODQPÕú�RODQ�ELU�VWULQJ�GH÷LúNHQLQGHQ�GRXEOH WLSWH�D\QÕ�GH÷HUOL�VD\Õ\Õ�WXWDQ�GH÷LúNHQL�HOGH�HGHQ�YL�
*HUoHNOHQHQ�\D]ÕOÕPÕQ�DNÕú�GL\DJUDPÕ�YH�/DEYLHZ�\D]ÕOÕP�JHOLúWLUPH�RUWDPÕQD�DLW�EORN�GL\DJUDP�
LNL SDUoD�KDOLQGH�ùHNLO������ùHNLO�����YH�ùHNLO����¶�GD�J|U�OHELOLU��



���

ùHNLO�����*HOLúWLULOHQ�\D]ÕOÕPÕQ��JHQHO��DNÕú�GL\DJUDPÕ�



���

9HUL�WRSODPD�FLKD]Õ�LON�
NRúXOODQGÕUPD�LúOHPL�

.D\ÕW�GRV\DVÕ�ROXúWXUPD�
YH�LoHULN�G�]HQOHPH� 9HUL�WRSODPD�FLKD]ÕQGDQ�

LOJLOL�NDQDOODUÕQ�RNXQPDVÕ�

�D��

9HUL�WRSODPD�FLKD]ÕQGDQ�RNXQDQ�YHUL�IRUPDWÕQÕQ�
GH÷LúWLULOPHVL�

2NXQDQ�VÕFDNOÕN�YH�JHULOLP�GH÷HUOHULQGHQ�PXWODN�YH�
ED÷ÕO�QHPLQ�KHVDSODQPDVÕ�

8\JXQODúWÕUÕOPÕú�LoHUL÷LQ�
ND\ÕW�GRV\DVÕQD�\D]ÕOPDVÕ�

6HoLOHQ�JUDILNOHULQ�NXOODQÕFÕ\D�DUD\�]�QGH�J|VWHULOPHVL
�E��

ùHNLO�����*UDILN�SURJUDPOD�RUWDPÕQD�JHOLúWLULOHQ�\D]ÕOÕPD�DLW�EORN�GL\DJUDPÕQ���
�øNL�SDUoD�KDOLQGH��D�YH�E��



���
������ 6LVWHPH�(NOHQHELOHFHN�g]HOOLNOHU�
*HUoHNOHQHQ� VLVWHP� JHOLúLPH� DoÕN� ELU� \DSÕGD� GL]D\Q� HGLOPLúWLU�� øODYH� DQDOL]OHU� VHNPHVL� LOHULGH�
LKWL\Do�GX\XODFD÷Õ�G�ú�Q�OHQ�\HQL� LúOHYOHUH�D\UÕOPÕúWÕU��.XOODQÕODQ�YHUL� WRSODPD�FLKD]ÕQÕQ�VDKLS�
ROGX÷X�oRN�VD\ÕGD�|]HOOL÷LQ�DNWLI�RODUDN�NXOODQÕOPDVÕ�YH�FLKD]ÕQ�YHULPOL�NXOODQÕPÕ�KHGHIOHQPLúWLU��
1HP GH÷LúLPLQLQ� W�UHYL� JLEL� DQODP� WDúÕ\DELOHFHN� ED]Õ� DQODPOÕ� IRQNVL\RQODUÕQÕQ� L]OHQPHVL��
SLúLUPH� DoÕVÕQGDQ� DQODPODQGÕUÕOPDVÕ� YH\D� IÕUÕQ� ÕVÕWÕFÕODUÕQÕQ� ]DPDQODQPDVÕ� PXKWHPHO� HN�
|]HOOLNOHU�RODUDN�VD\ÕODELOLU��
)DUNOÕ� \L\HFHNOHULQ� IÕUÕQ� LoHULVLQGH� VHEHEL\HW� YHUGLNOHUL� QHP� GH÷LúLPOHULQLQ� |÷UHQLOPHVLQLQ�
DUGÕQGDQ�� SLúLUPH� NDOLWHVLQLQ� DUWWÕUÕOPDVÕ� DPDFÕ\OD� ÕVÕWÕFÕODUÕQ� ]DPDQODQPDVÕ� YH�YH\D� J�oOHULQLQ�
GH÷LúWLULOPHVLQH�LOLúNLQ�oDOÕúPDODUÕQ�\DSÕOPDVÕ�|QJ|U�OPHNWHGLU��%X�DPDoOD������$¶�\D�ELU�DGHW�
�����$�JHQHO�DPDOÕ�DQDKWDUODPD�NDUWÕ��*HQHUDO�SXUSRVH�DFWXDWRU� HNOHQHUHN�oÕNÕú�ELULPL�RODUDN�
NXOODQÕODELOLU�� %X� NDUW� �]HULQGH� ��� DGHW� 63'7� U|OH� EXOXQDQ� YH� ���9�� �$¶� H� NDGDU� LúDUHWOHUL�
WDúÕ\DELOHQ� ELU� DQDKWDUODPD� NDUWÕGÕU�� 9HUL� WRSODPD� FLKD]Õ�� \D]ÕOÕPGDQ� DOGÕ÷Õ� NRPXWODUD� ED÷OÕ�
RODUDN�LOJLOL�U|OHOHUL�LVWHQLOHQ�GXUXPD�oHNPHNWHGLU���
*HOLúWLULOHQ� \D]ÕOÕPD� HNOHQHELOHFHN� N�o�N�PRG�OOHU� YH� IÕUÕQ� ÕVÕWÕFÕODUÕQÕQ� �7XUER� ÕVÕWÕFÕ�IDQÕ�� DOW�
ÕVÕWÕFÕ���VW�ÕVÕFÕ��Õ]JDUD�UH]LVWDQVÕ�JLEL«��EX�NDUWD�ED÷ODQPDVÕ�LOH�IÕUÕQGD�QHP�DOJÕODPD�YH�NRQWURO�
DGÕQD� \DSÕODELOHFHN� W�P� oDOÕúPDODUÕQ� JHUoHNOHQHQ� HQVWU�PDQWDV\RQ� DUDFÕOÕ÷Õ� LOH� \DSÕOPDVÕ�
SODQODQPÕúWÕU����



���
��� 6(16g5�6ø1<$/ø1ø1�øù/(10(6ø�
%H\D]� Hú\DGD� VHQV|U� X\JXODPDODUÕ� LVPL� DOWÕQGD� \DSÕODQ� EX� oDOÕúPDQÕQ� NDSVDPÕ� LoHULVLQGH�
VHQV|UOHUGHQ�HOGH�HGLOHQ�HOHNWULNVHO�LúDUHWOHULQ�FLKD]ODU��]HULQGH�EXOXQDQ�NRQWURO�NDUWODUÕQD�X\JXQ�
úHNLOGH�WDúÕQPDVÕ�DGÕQD�DUDúWÕUPDODU�\DSÕOPÕúWÕU���
%H\D]�Hú\DODUGD�NXOODQÕODELOHFHN�VHQV|UOHUH�DLW�oÕNÕú�LúDUHWOHULQLQ��*HULOLP��DNÕP��IUHNDQV���Y�E���
EX LúDUHWL� LúOH\HFHN� NRQWURO� ELULPLQH� WDúÕQPDGDQ� |QFH� YH\D� NRQWURO� ELULPL� LoHULVLQGH� \XNDUÕGD�
VD\ÕODQ� SDUDPHWUHOHUH� ED÷OÕ� RODUDN� oHúLWOL� LúOHPOHUGHQ� JHoLULOPHVL� JHUHNPHNWHGLU�� *HQHO� RODUDN�
VLQ\DO�LúHPH�LVPL�DQÕODQ�EX�LúOHPOHU��

x� NXYYHWOHQGLUPH��
x� J�U�OW�GHQ�DUÕQGÕUPD��
x� LúDUHWLQ��LúDUHWL�JLULú�RODUDN�DODQ�VLVWHPH�X\JXQODúWÕUPDVÕ���'&�RODUDN�|WHOHQPHVL�YH\D�$&�

LúDUHWOHULQ�GR÷UXOWXOPDVÕ�JLEL«��
x� VHQV|UOHULQ�VÕFDNOÕN�JLEL�oDSUD]�ED÷ÕPOÕOÕNODUÕQGDQ�ND\QDNODQDQ�ER]XOPDODUÕQ�JLGHULOPHVL��
x� VLQ\DO�LOH�X\DUDQ�DUDVÕQGDNL�LOLúNLQLQ�OLQHHUOHúWLULOPHVL��

�RODUDN�OLVWHOHQHELOLU���
6ÕUDODQDQ�EX�LúOHPOHU�VRQUDVÕQGD�EH\D]�Hú\DODUGD�NXOODQÕODQ�PLNURGHQHWOH\LFLOHUH�WDúÕQDQ�VLQ\DO�
PLNUR� GHQHWOH\LFL� WDUDIÕQGDQ� VD\ÕVDOODúWÕUÕODUDN� LOJLOL� DOJRULWPDODUÕQ� JLULú� E�\�NO�NOHUL�
ROPDNWDGÕUODU�� ù�SKHVL]� EX� LúOHPOHUGHQ� ELU� NÕVPÕ�PLNURLúOHPFLOL� VLWHPLQ� NHQGLVL� WDUDIÕQGDQ� GD�
\DSÕODELOLU�� gUQH÷LQ� VHQV|UGHQ� DOÕQDQ� LúDUHW� VD\ÕVDOODúWÕUÕOGÕNWDQ� VRQUD� \D]ÕOÕPOD� JHUoHNOHQHQ�
VD\ÕVDO� ILOWUHOHU� LOH� ILOWUHOHQHELOLU� YH\D� G�ú�N� JHQOLNOL� VLQ\DOOHUL� VD\ÕVDOODúWÕUDQ� $'&¶� OHU�
NXOODQÕODUDN�NXYYHWOHQGLUPH�LKWL\DFÕ�RUWDGDQ�NDOGÕUÕODELOLU��6ÕFDNOÕN��$QFDN�E|\OH�HNVWUD�LúOHPOHUL�
\�U�WPHOHUL� LoLQ� KHU� KDQJL� ELU� EH\D]� Hú\DGD� NXOODQÕODQ� PLNURGHQHWOH\LFLQLQ� EX� LúOHPOHUL�
\DSDELOHFHN�|]HOOLNOHUH��KÕ]�YH�EHOOHN�JLEL�����VDKLS�ROPDVÕ�JHUHNPHNWHGLU��
%X� oDOÕúPDGD� VHQV|UOHUGHQ� DOÕQDQ� LúDUHWOHULQ�� EH\D]� Hú\DGDNL� NRQWUROOHUL� \�U�WHQ� PHUNH]L�
ELULPOHUH� LúOHQPLú� RODUDN� WDúÕQPDVÕ� GXUXPXQGD� NXOODQÕODELOHFHN� \HQLOLNoL� \|QWHPOHU�
DUDúWÕUÕOPÕúWÕU�� 6HQV|U� VLQ\DOLQLQ� N�o�N� ELU� GRQDQÕPOD� LúOHQLS�� JHQHO� DPDoOÕ� RODUDN�
G�ú�Q�OHELOHFHN�ELU�NDUDNWHUH�E�U�QG�U�OPHVL�DPDoODQPÕúWÕU��gUQH÷LQ��������ED÷ÕO�QHPLQ����9�
DUDVÕQGD�'&�ELU�LúDUHWOH�OLQHHU�RODUDN�WHPVLO�HGLOPHVL�LVWHQPLúWLU��%X�VD\HGH�HOGH�HGLOHQ�VLQ\DOLQ�
IDUNOÕ� �IÕUÕQ� YH\D� EX]GRODEÕ� JLEL«�� YH\D� IDUNOÕ� PRGHO�LNL� IDUNOÕ� IÕUÕQ� PRGHOL� JLEL«�� EH\D]�
Hú\DODUD�HQWHJUH�HGLOHELOLU�RODFD÷Õ�G�ú�Q�OP�úW�U��



���
6|]� HGLOHQ� LúOHPOHU� \DOQÕ]FD� VHQV|U� VLQ\DOOHUL� LoLQ� LKWL\Do� GX\XODQ� LúOHPOHU� ROPD\ÕS� ELU� oRN�
HOHNWURQLN�VLVWHPGH�NDUúÕODúÕODQ�LúOHPOHUGLU��'ROD\ÕVÕ�LOH�EX�J|UHYOHUL�\HULQH�JHWLUHQ�JHQHO�DoPDOÕ�
GHYUHOHU� OLWHUDW�UGH� PHYFXWWXU�� /LWHUDW�UGH� J|U�OP�úW�U� NL� VHQV|U� VLQ\DOOHULQLQ� LúOHQPHVL�
DPDFÕ\OD� NXOODQÕODQ� HOHNWURQLN� GHYUHOHU�� NRQYDQVL\RQHO� 2S$PSOÕ� YH\D� WUDQVLVW|UO��
NXYYHWOHQGLULFL� GHYUHOHULGLU�� 7HPHO� NXYYHWOHQGLULFL� WRSRORMLOHULQH� HNOHQHQ� ED]Õ� VÕFDNOÕN� GX\DUOÕ�
HOHPDQODU� YH� 5&� \DSÕODUÕ� DUDFÕOÕ÷Õ� LOH� GH� VÕFDNOÕ� NRPSDQVD]\RQX� YH� ILOWUHOHPH� LúOHPOHUL�
JHUoHNOHúWLULOPHNWHGLU�� %X� \DSÕODUÕQ� LQFHOHQPHVL� oDOÕúPD� NDSVDPÕ� GÕúÕQGD� WXWXOPXú�� \HQLOLNoL�
�VHQV|U� VLQ\DO�LúOHPH�\|QWHPOHUL�LOH�LOJLOHQLOPLúWLU��%X�NDSVDPGD�WHN�ELU�HQWHJUH�LOH�WDQÕPODQDQ�
E�W�Q�VLQ\DO� LúOHPH�DGÕPODUÕQÕ�JHUoHNOH\HQ�7H[DV� ,QVWUXPHQWV�3*$����YH�&\SUHVV�36R&�LVLPL�
LNL�IDUNOÕ�GRQDQÕP�LQFHOHQPLúWLU���

��� 7H[DV�,QVWUXPHQWV�3*$����
3*$��� N|SU�� WLSL� VHQV|UOHU� LoLQ� |]HO� RODUDN� JHOLúWLULOPLú�� PL[HG� \DSÕGD� �DQDORJ� YH� VD\ÕVDO�
NDWODUÕ�RODQ��%XUU�%URZQ� �7H[DV� ,QVWUXPHQWV�� ILUPDVÕQD�DLW�ELU� DQDORJ�VHQV|U�NRúXOODQGÕUPD�YH�
NXYYHWOHQGLUPH�HQWHJUHVLGLU��3*$�NÕVDOWPDVÕ�³3URJUDPPDEOH�*DLQ $PSOLILHU´ NHOLPHOHULQLQ�EDú�
KDUIOHULQGHQ� JHOPHNWH� YH� �U�Q� NRPSOH� VHQV|U� NRúXOODQGÕUÕFÕ� ³&RPSOHWH� EULGJH� VHQVRU�
FRQGLWLRQHU´�LVPL LOH�WDQÕWÕOPDNWDGÕU��
%X� E|O�PGH� DQODWÕODQ� oDOÕúPD� 3*$���� YH� 3*$���� *HOLúWLUPH� 0RG�O�¶Q�Q� |]HOOLNOHUL� YH�
NXOODQÕPÕ� KDNNÕQGD� D\UÕQWÕOÕ� ELOJL� HGLQLOPHVL�� X\JXODPDODU� \DSÕODUDN� �U�Q�Q� SHUIRUPDQVÕQÕQ�
J|U�OPHVL�RODUDN�WDQÕPODQDELOLU���
gQFHNL� E|O�POHUGH� GH� YHULOGL÷L� �]HUH� RODVÕ� ELU� QHP� DOJÕODPDOÕ� IÕUÕQGD� NXOODQÕOPDVÕ� |QHULOHQ�
VHQV|U�WLSL�ÕVÕO�LOHWNHQOLN�WLSL��PXWODN��QHP�VHQV|UOHULGLU��%XQGDQ�|QFHNL�oDOÕúPDODUGD�EXQD�X\JXQ�
RODUDN�$%6�����NXOODQÕOPÕúWÕU��$QFDN�3*$����HQWHJUHVLQLQ�\HQLOLNoL�|]HOOLNOHULQLQ�DQODúÕOPDVÕ�
YH VHQV|U� LOH� NXOODQÕPÕQGD� JHWLUGL÷L� DYDQWDMODUÕQ�GH]DYDQWDMODUÕQ� J|U�OPHVL� LoLQ� \DSÕODQ� EX�
oDOÕúPDGD� ED]Õ� HOHNWULNVHO� X\JXQVX]OXNODU� QHGHQL\OH� $%6����� NXOODQÕOPDPÕúWÕU�� %DKVHGLOHQ�
X\JXQVX]OXN�$%6����¶� �Q� ��9�EHVOHPH�JHULOLPLQH� LKWL\Do� GX\PDVÕ� YH� oÕNÕú� XoODUÕQGDNL� RUWDN�
PRG JHULOLPLQLQ������9��3*$���¶�XQ�JLULúLQH�X\JXODQDELOHFHN�IDUN�VLQ\DOLQLQ�PDNVLPXP�RUWDN�
PRG JHULOLP�GH÷HULQL�DúPDVÕ�RODUDN�|]HWOHQHELOLU��%X�X\JXQVX]OX÷XQ�ELU�'&�|WHOH\LFL�GHYUHVL\OH�
DúÕODELOHFH÷L�G�ú�Q�OHUHN��3*$����� LODYH�GHYUHQLQ�HWNLOHULQGHQ�YH�WDVDUÕP�]DPDQÕQGDQ�WDVDUUXI�
VD÷ODPDN� DPDFÕ\OD�$%6����� LOH� EHQ]HU� VLQ\DO� LúOHPH� JHUHNVLQLPOHULQH� VDKLS� \LQH�:KHDWVWRQH�
N|SU�V��\DSÕVÕQGD� ,QWHUVHPD�ILUPDVÕQD�DLW�ELU�0(06�EDVÕQo�VHQV|U��EDVÕQo�VHQV|U��LOH�ELUOLNWH�
NXOODQÕODUDN�LQFHOHQPLúWLU��



���
������ 3*$���¶�XQ�g]HOOLNOHUL�YH�<DSÕVÕ�
3*$��� N|SU�� WLSL� VHQV|UOHULQ�NXOODQÕPÕ� LoLQ� JHUHNHQ�X\DUPD� �H[FLWDWLRQ��YH� � NXYYHWOHQGLUPH�
LúOHPOHULQL� JHUoHNOHúWLUHQ�� D\UÕFD� RIIVHW� G�]HOWPH�� J�U�OW�� JLGHUPH�� GR÷UXVDOODúWÕUPD�
�QRQOLQHHUOLN�JLGHUPH��YH�VÕFDNOÕN�NRPSDQ]DV\RQX�JLEL�VLQ\DO�LúOHPH�DGÕPODUÕQÕ�JHUoHNOH\HQ�ELU�
\DSÕ\D� VDKLSWLU�� %XQODUÕQ� GÕúÕQGD� KDWD� L]OHPH� YH� VLQ\DO� |OoHNOHPH� JLEL� IRQNVL\RQODUÕ� GD�
EXOXQPDNWDGÕU��ùHNLO�����3*$����¶XQ�|]HOOLNOHUL�YH�GRQDQÕP�\DSÕVÕ�KDNNÕQGD�ILNLU�YHUPHNWHGLU��

ùHNLO�����3*$����EORN�GL\DJUDPÕ��

������� 'RQDQÕP�<DSÕVÕ�
3*$���� KHP� DQDORJ� YH� KHP� VD\ÕVDO� NDWODUÕ� RODQ�� JLULúLQH� ED÷OÕ� RODQ� VHQV|UGHQ� DOGÕ÷Õ� DQDORJ�
LúDUHWLQ� GH÷HUOHQGLULOPHVLQL� �NXYYHWOHQGLUPH�� |OoHNOHPH� YH� VLQ\DO� LúOHPH� DGÕPODUÕ�� VD÷OD\DQ�
JHULOLP�PRGOX� NRPSOHNV� � \DSÕGD� ELU� HQWHJUHGLU�� 6D\ÕODQ� EX� DQDORJ� LúOHPOHU� HQWHJUH� LoHULVLQGH�
EXOXQDQ�VD\ÕVDO�NRQWUROO��NXYYHWOHQGLULFLOHU�LOH�JHUoHNOHQPHNWHGLU���
3*$���� �]HULQGH� ELU� GH� DQDORJ�VD\ÕVDO� oHYLULFL� �$'&�� EXOXQPDNWDGÕU�� %X� $'&�� HQWHJUH�
�]HULQGH� EXOXQDQ� GL\RW� DNÕPÕQÕQ� YH\D� GÕúDUGDQ� ED÷ODQDQ� 17&�� 57'�� GL\RW� JLEL� ELU� VÕFDNOÕN�
DOJÕODPD�HOHPDQÕQÕQ��]HULQGH�G�úHQ�JHULOLPL�VD\ÕVDO�VÕFDNOÕN�ELOJLVLQH�oHYLUPHNWHGLU��(OGH�HGLOHQ�
VÕFDNOÕN� ELOJLVLQH� ED÷OÕ� RODUDN� DQDORJ� ND]DQo� YH� |OoHNOHPH� GHYUHOHULQLQ� NRQWURO� SDUDPHWUHOHUL�
VHoLOPHNWHGLU��
$QDORJ�ELULPOHULQ�NRQWURO�Q��VD÷OD\DQ�EX�SDUDPHWUHOHU�VHUL�KDEHUOHúHQ�ELU�((3520��]HULQGHQ�
VDNOÕ�EXOXQPDNWDGÕU��3*$����LNL�IDUNOÕ�VHUL�KDEHUOHúPH�SURWRNRO�����ZLUH�YH���ZLUH���]HULQGHQ�



���
((3520�GD�EXOXQDQ�NRQWURO�SDUDPHWUHOHULQL�RNX\DELOPHNWH�YH��]HULQGH�EXOXQDQ�DQDORJ�NDWODUÕ��
GXUXPD�X\JXQ�ND]DQo�GH÷HUOHULQH�VHW�HWPHNWHGLU����
3*$���¶XQ� ((3520� LKWL\DFÕ�� 3*$���¶XQ� ELU� PLNURLúOHPFLOL� VLVWHP� GDKLOLQGH� NXOODQÕOPDVÕ�
GXUXPXQGD� HN� ELU� PDOL\HW� ROPDNWDQ� oÕNDUÕODELOLU� \DSÕGDGÕU�� 6LVWHP� ((3520¶� XQXQ� � X\JXQ�
ROPDVÕ� GXUXPXQGD� �VHUL� KDEHUOHúHQ� ((3520� ROPDVÕ� úDUWÕ� LOH�� 3*$���� EX� ((3520¶� X�
NXOODQDELOPHNWHGLU��$\UÕFD�PLNURLúOHPFLQLQ�YH\D�PLNUR�GHQHWOH\LFLQLQ�VHUL�KDEHUOHúPH�SURWRNRO��
�]HULQGHQ 3*$���� LOH� KDEHUOHúHUHN�� 3*$���¶XQ� ((3520� ROPDNVÕ]ÕQ� oDOÕúWÕUÕOPDVÕ� GD�
P�PN�QG�U���

������� g]HOOLNOHU�)RQNVL\RQODU�
$úD÷ÕGD�3*$���¶XQ�|QHPOL�IRQNVL\RQODUÕ�YHULOPLúWLU��
.D]DQo )RQNVL\RQX�
3*$����ND]DQo�IRQNVL\RQXQX�VD\ÕVDO�RODUDN�NRQWURO�HGLOHQ���NXYYHWOHQGLULFL�YH���|OoHNOHPH�NDWÕ�
LOH� JHUoHNOHPHNWHGLU�� 3*$���¶XQ� WRSODP�ND]DQFÕ� ������� LOH� ����� DUDVÕQGD� RODELOPHNWHGLU��%X�
NDWODUGDQ�úHNLO����¶GH�J|U�OHQ�*DLQ'$&�NDWÕQÕQ�ND]DQo�GH÷HUL�oDOÕúPD�VÕUDVÕQGD�GH÷LúHELOPHNWH�
YH VÕFDNOÕ÷D� ED÷OÕ� VSDQ� NRPSDQ]DV\RQXQX� JHUoHNOHPHNWHGLU�� 'L÷HU� LNL� NDWÕQ� ND]DQFÕ� LVH� UHVHW�
VRQUDVÕQGD�((3520¶�GDQ�RNXQPDNWD�YH�oDOÕúPD�ER\XQFD�VDELW�NDOPDNWDGÕU��

ùHNLO�����3*$����ND]DQo�NDWODUÕ�EORN�GL\DJUDPÕ��
$\UÕFD� )URQW�(QG� 3*$� RODUDN� LVLPOHQGLULOHQ� HQVWU�PDQWDV\RQ� NXYYHWOHQGLULFLVLQLQ� JLULúLQGH�
EXOXQDQ�PX[�LOH VHQV|U�Q�VLVWHPH�ED÷ODQWÕ�SRODULWHVL�WHUV�oHYULOHELOPHNWHGLU��
+HUKDQJL� ELU� � VHQV|U�Q� 3*$���¶D� GR÷UXGDQ� ED÷ODQDELOPHVL� ELUNDo� NULWLN� IDNW|UH� ED÷OÕGÕU��
6HQV|U�Q�9(;&�XFXQGDQ�EHVOHQPHGL÷L�GXUXPODUGD�oÕNÕú�XoODUÕQGDNL�RUWDN�PRG�JHULOLPL��FRPPRQ�



���
PRGH�YROWDJH��VÕQÕUOD\ÕFÕ�ELU�GH÷HU�ROPDNWDGÕU��%X�GH÷HU�3*$����EHVOHPH�JHULOLPLQLQ�\DUÕVÕQGDQ�
GDKD�E�\�N�ROPDPDOÕGÕU��$\UÕFD�3*$����oLSL�LoHULVLQGH�KHU�ELU�NXYYHWOHQGLULFL�NDWÕ�oÕNÕúÕQGDNL�
JHULOLPOHULQ�GH�EHVOHPH�GH÷HULQH�\DNODúPDPDVÕ�JHUHNPHNWHGLU��ùHNLO�����GLNNDW�HGLOPHVL�JHUHNHQ�
QRNWDODUD�LúDUHW�HWPHNWHGLU��

ùHNLO�����6HQV|U�oÕNÕú�LúDUHWLQLQ�3*$���¶D�X\XPOX�KDOH�JHWLULOPHVL��
2IIVHW�'�]HOWPH�
*HQHOOLNOH� N|SU�� VHQV|UOHULQ� VÕIÕU� X\DUDQ� ��� EDVÕQo�� �� QHP����� JLEL�� DOWÕQGDNL� oÕNÕú� GH÷HUOHUL�
VÕIÕUGDQ IDUNOÕ� ROPDNWDGÕU�� 3*$���� LOH� EX� RIIVHW� GH÷HUL� LVWHQLOHQ� ELU� GH÷HUH� oHNLOHELOPHNWHGLU��
&RDUVH� 2IIVHW� $GMXVWPHQW� '$&� YH� =HUR'$&� VLVWHPLQ� EX� DPDFD� KL]PHW� HGHQ� HOHPDQODUÕGÕU��
&RDUVH�2IIVHW�$GMXVWPHQW�'$&����P9¶OXN�DGÕPODUOD�=HUR'$&� LVH����9���9�YH\D������9¶OXN�
UHIHUDQV�JHULOLPOHULQLQ����ELW�o|]�Q�UO�NWHNL�SDUoDODUÕ�LOH�RIIVHW�G�]HOWPHVL�\DSDU��
5HIHUDQV�hUHWPH�
3*$���� DQDORJ�VD\ÕVDO� YH� VD\ÕVDO�DQDORJ� oHYULP� RSHUDV\RQODUÕQÕ� \�U�WPHN� �]HUH� LKWL\Do�
GX\GX÷X�UHIHUDQV�JHULOLPLQL�GH�NHQGL��UHWPHNWH��LVWHQGL÷L�WDNGLUGH�EX�UHIHUDQV�JHULOLPL�3*$����
GÕúÕQGDNL� ELULPOHU� WDUDIÕQGDQ� GD� NXOODQÕODELOPHNWH� YH\D� � WDPDPHQ� LSWDO� HGLOHUHN� 3*$����
GÕúDUGDQ�UHIHUDQV�DODELOPHNWHGLU��5HIHUDQV�JHULOLPL�3*$�����9�EHVOHPH�DOWÕQGD�LNHQ����9�YH\D�
�����9 RODUDN�VHoLOHELOPHNWHGLU��



���
6HQV|U�8\DUPD�YH�'R÷UXVDOODúWÕUPD�)RQNVL\RQX�
3*$���� HQWHJUHVL� �]HULQGH� 9(;&� LVLPOL� ELU� SLQ� EXOXQPDNWDGÕU�� %X� SLQ� 3*$���� LOH� EHUDEHU�
NXOODQÕODFDN� VHQV|U�Q� X\DUÕOPDVÕ� �EHVOHQPHVL�� LoLQ� NXOODQÕODELOPHNWHGLU�� %X� XoWDQ� PDNVLPXP�
GH÷HUL� ���9� RODFDN� úHNLOGH� NDUDUOÕ� ELU� X\DUÕ� JHULOLPL� DOÕQDELOPHNWHGLU�� 9(;&� GH÷HULQL� UHIHUDQV�
JHULOLPL�YH�.(;&�NDWVD\ÕVÕ�EHOLUOHPHNWHGLU��

ùHNLO�����6HQV|U�X\DUPD�YH�GR÷UXVDOODúWÕUPD�\DSÕVÕ��
7LSLN� RODUDN� N|SU�� VHQV|UOHU� IL]LNVHO� X\DUDQÕQ� GR÷UXVDO� �OLQHHU�� GH÷LúLPLQH� NDUúÕOÕN� RODUDN�
GR÷UXVDO� ROPD\DQ� �QRQOLQHHU�� ELU� oÕNÕú� VLQ\DOL� �UHWLUOHU�� 3*$���� NHQGL� oÕNÕú� JHULOLPLQL� ./,1�
NDWVD\ÕVÕ� LOH� |OoHNOH\LS� /LQ'$& �]HULQGHQ� VHQV|U� EHVOHPH� VLQ\DOLQLQ� �]HULQH� HNOH\HUHN� EX�
QRQOLQHHUOL÷L�EHOLUOL�ELU�VÕQÕUD�NDGDU�JLGHUHELOPHNWH�YH�EX�VD\HGH�DOJÕODQDQ�IL]LNVHO�E�\�NO�N�LOH�
3*$����oÕNÕúÕ�DUDVÕQGDNL�LOLúNL�GR÷UXVDO�KDOH�JHOPHNWHGLU��
6ÕFDNOÕN�$OJÕODPD�YH�6ÕFDNOÕN�$'&�
3*$���� �]HULQGH� EXOXQDQ� 7HPS$'&� LVLPOL� DQDORJ�VD\ÕVDO� oHYLULFL� YH� VÕFDNOÕN� RNXPD� GL\RWX�
DUDFÕOÕ÷Õ�LOH�VD\ÕVDO�VÕFDNOÕN�YHULVL�HOGH�HGHELOPHNWHGLU��6ÕFDNOÕN�DOJÕODPD�PDQWÕ÷Õ��HQ�KDVVDVÕ����
ELW LúDUHWOL� ROPDN� �]HUH� GH÷LúLN� o|]�Q�UO�NOHUGH� |Oo�P� \DSDFDN� úHNLOGH� NRQILJ�UH� HGLOHELOLU�
\DSÕGDGÕU��$\UÕFD�RQ�FKLS�GL\RW�GHYUH�GÕúÕ� EÕUDNÕODUDN�GÕúDUGDQ�ED÷ODQDQ� ELU� GL\RW��17&��57'�
YH\D�GLUHQo�LOH�DOJÕODPD�\DSÕODELOPHNWHGLU��



���

ùHNLO�����3*$����VÕFDNOÕN�DOJÕODPD�EOR÷X��
.|SU� VHQV|UOHULQLQ� RIIVHW� �EDúQRNWD�� YH� VSDQ� �HULP�� SDUDPHWUHOHUL� VÕFDNOÕ÷D� ED÷OÕ� RODUDN�
GH÷LúPHNWH� YH� EXQD� ED÷OÕ� RODUDN� VHQV|UOHUGHQ� RNXQDQ� oÕNÕú� LúDUHWL� GR÷UXGDQ� VÕFDNOÕ÷D� ED÷ÕPOÕ�
KDOH� JHOPHNWHGLU�� %X� SUREOHPLQ� o|]�P�� LoLQ� NXOODQÕODQ� oRN� oHúLWOL� DQDORJ� NRPSDQVD]\RQ�
GHYUHOHUL�YH�VD\ÕVDO�LúDUHW�LúOHPH�\|QWHPOHUL�PHYFXW�ROPDNOD�EHUDEHU��X\JXODPD�G�ú�Q�OG�÷�QGH�
VHoLPGH�HQ�|QHPOL�SDUDPHWUH�PDOL\HW�RODUDN�|QH�oÕNPDNWDGÕU���
3*$���¶XQ�HQ�\HQLOLNoL�|]HOOL÷L�VÕFDNOÕN�NRPSDQVD]\RQX�LoLQ�NXOODQGÕ÷Õ�\|QWHPGLU��3*$���¶GD�
RIIVHW�G�]HOWPH�LúOHPLQL�NRQWURO�HGHQ�=HUR'$&�YH�ND]DQo�GH÷HULQL�NRQWURO�HGHQ�SDUDPHWUHOHUGHQ�
ELUL� RODQ�*DLQ'$&� GH÷HUOHUL� DGDSWLI� \DSÕGDGÕU�� )DUNOÕ� VÕFDNOÕN� E|OJHOHUL� LoLQ� LKWL\Do� GX\XODQ�
RIIVHW�G�]HOWPH�YH�ND]DQo�GH÷LúWLUPH�LúOHPOHUL�LoLQ�NXOODQÕOPDVÕ�JHUHNHQ�*DLQ'$&�YH�=HUR'$&�
GH÷HUOHUL� NXOODQÕFÕ� WDUDIÕQGDQ� ((3520¶D� \D]ÕOPÕú� ROGX÷XQGD�� 3*$���� DOJÕODGÕ÷Õ� VÕFDNOÕNWD�
NXOODQÕOPDVÕ� JHUHNHQ� GH÷HUOHUL� EXUDGDQ� RNXPDNWD� YH� NXOODQPDNWDGÕU�� %X� VD\HGH� VÕFDNOÕNWDQ�
ED÷ÕPVÕ]�ELU�oÕNÕú�HOGH�HGLOPHNWHGLU��
+DWD�ø]OHPH�
3*$���� LoHULVLQGH� EXOXQDQ� NDUúÕODúWÕUÕFÕODU� YDVÕWDVÕ� LOH� VHQV|U� JHULOLPLQLQ� �\DQL� 3*$����
JLULúLQLQ��NXOODQÕFÕ� WDUDIÕQGDQ�|QFHGHQ�EHOLUOHQPLú�EHOLUOL�ELU�GH÷HUL� DúPDVÕ�YH\D�EHOLUOL�GH÷HULQ�
DOWÕQD� G�úPHVL� GXUXPXQX� WHVSLW� HGHELOPHNWHGLU�� %X� OLPLW� DúÕPÕ� GXUXPX� 3*$���¶XQ�
\D]PDoODUÕQGDQ��UHJLVWHU� L]OHQHELOPHNWH�YH\D�LVWHQLUVH�3*$���¶XQ�oÕNÕúÕQÕ��E|\OH�ELU�GXUXPGD�
GR÷UXGDQ� EHVOHPH� GH÷HULQH� YH\D� VÕIÕUD� J|W�UPHVLQGHQ� GH� J|U�OHELOPHNWHGLU�� %XUDGD� DPDo�



���
VHQV|U�Q�NÕVD�DoÕN�GHYUH�ROPDVÕ�JLEL�DúÕUÕ�ELU�GXUXPXQ�WHVSLW�HGLOPHVLGLU��

����� 3*$����*HOLúWLUPH�0RG�O��
3*$��� (90��VLVWHP��]HULQGHNL�3*$����HQWHJUHVLQLQ�NRQWURO�SDUDPHWUHOHULQLQ�3&�DUDFÕOÕ÷Õ�LOH�
PRQLW|U�YH�NRQWURO�HGLOHELOPHVLQL�YH�MXPSHUODUÕ DUDFÕOÕ÷Õ�LOH�X\JXQ�ED÷ODQWÕODUÕQ�WHPLQ�HGLOPHVLQL�
VD÷ODPDN� DPDFÕ� LOH� JHOLúWLULOPLú� ELU� PRG�OG�U�� 0RG�O� ELUELULQH� ED÷ODQDELOLU� LNL� NDUWWDQ�
ROXúPDNWDGÕU��6HQV|U�DUD\�]�NDUWÕ�YH�3&�DUD\�]�NDUWÕ���

ùHNLO�����3*$����(90�VLVWHP�\DSÕVÕ��
6HQV|U�Q ED÷ODQGÕ÷Õ�VHQV|U�DUD\�]�NDUWÕ��]HULQGH�3*$�����((3520���/&��%(��HQWHJUHOHUL�YH�
VLVWHP�NRQILJ�UDV\RQXQD�X\JXQ�ED÷ODQWÕODUÕ�VD÷OD\DQ�MXPSHUODU�YH�NRQQHNW|UOHU�EXOXQPDNWDGÕU���
3& DUD\�]�NDUWÕ��]HULQGH�3*$���¶XQ�oÕNÕú�JHULOLPLQL�VD\ÕVDOODúWÕUDQ�ELU�$'&�HQWHJUHVL��EHVOHPH�
JHULOLPL�VD÷OD\DQ�ELU�JHULOLP�UHJ�ODW|U�HQWHJUHVL�YH�3&�LOH�VHUL�KDEHUOHúPH\L�VD÷OD\DQ�0$;�����
HQWHJUHVLQL�EXOXQGXUDQ��3*$����\D]PDoODUÕQÕQ�YH�((3520¶�XQ� LoHUL÷LQL�3*$��� '.�%RDUG�
,QWHUIDFH�SURJUDPÕ�LOH�J|U�QW�OHPH\L�YH�GH÷LúWLUPH\L�VD÷OD\DQ�ELULPGLU��

����� 8\JXODPD�
*HUoHNOHQHQ�X\JXODPDGD�,QWHUVHPD�ILUPDVÕQÕQ��UHWWL÷L�06�����'�PRGHO�QXPDUDOÕ�SLH]RUH]LVWLI�
N|SU� WLSL� 0(06� EDVÕQo� VHQV|U��� 3*$� (90� LOH� ELUOLNWH� NXOODQÕOPÕú� YH� 3*$���¶XQ� GH÷LúLN�
oDOÕúPD�PRGODUÕ�LoLQ�VHQV|UGHQ�DOÕQDQ�VLQ\DOH�ND]DQGÕUGÕ÷Õ�L\LOHúWLUPHOHU�LQFHOHQPLúWLU��



���
�������� 3*$����3DUDPHWUH�+HVDSODPD�$UDoODUÕ�
3*$���¶X� EHOLUOL� ELU� PRGGD� oDOÕúWÕUPDN� LoLQ� X\JXQ� NRQWURO� SDUDPHWUHOHULQLQ� KHVDSODQPDVÕ� YH��
((3520 LoHUL÷LQLQ� ROXúWXUXOPDVÕ� JHUHNPHNWHGLU�� %X� KHVDSODPD� LúOHPOHUL�� VHQV|U�Q� EHVOHPH�
GH÷HUL�� GLUHQFL�� RIIVHW� JHULOLPL��PDNVLPXP� oÕNÕú� JHULOLPL�� QRQOLQHHUOL÷L� JLEL� |]HOOLNOHULQH� ED÷OÕ�
RODUDN��3*$����GRN�PDQODUÕQGD�YHULOHQ�ELU�GL]L�IRUP�O�DUDFÕOÕ÷Õ�LOH�\DSÕOPDNWDGÕU��
+HVDSODPD� LúOHPLQL� NROD\ODúWÕUPDN� YH� KÕ]ODQGÕUPDN� �]HUH� WDVDUODQPÕú� 7H[DV� ,QVWUXPHQWV�
WDUDIÕQGDQ� VD÷ODQDQ� LNL� DGHW� � \D]ÕOÕP� EXOXQPDNWDGÕU�� 3*$��� &DOFXODWRU� YH� &DOLEUDWLRQ�
6SUHDGVKHHW� <DSÕODQ� X\JXODPDODUGD� SDUDPHWUHOHU� EX� LNL� SURJUDP� NXOODQÕODUDN� KHVDSODQPÕú� YH�
3*$��� '.� %RDUG� ,QWHUIDFH� SURJUDPÕ� DUDFÕOÕ÷Õ� LOH� PRG�O� �]HULQGHNL� ((3520¶D� \D]ÕODUDN�
VLVWHP�LVWHQLOHQ�NRQILJ�UDV\RQGD�oDOÕúWÕUÕOPÕúWÕU��
3*$��� &DOFXODWRU�VHQV|U�oÕNÕú�VLQ\DOLQLQ�PLQLPXP�PDNVLPXP�GH÷HULQL��RUWDN�PRG�JHULOLPLQL��
EHOVHPH�YH�UHIHUDQV�JHULOLPOHULQL�YH�3*$����oÕNÕúÕQGD�LVWHQLOHQ�WRSODP�ND]DQo�GH÷HUL��RIIVHW�YH�
WHSH� GH÷HUOHULQL� JLULú� RODUDN� DODQ� YH� EXQD� X\JXQ� 3*$���� SDUDPHWUHOHULQL� KHVDSOD\DQ� ELU�
KHVDSODPD� SURJUDPÕGÕU�� 3*$���� &DOFXODWRU� LOH HOGH� HGLOHQ� 3*$���� SDUDPHWUHOHUL�� &RDUVH�
2IIVHW�� )URQW�(QG� *DLQ� =HUR'$&�� *DLQ'$&� YH�2XWSXW *DLQ� SDUDPHWUHOHUL� ROPDNWDGÕU�� (OGH�
HGLOHQ�EX�SDUDPHWUHOHU� LOH�3*$���¶XQ�oDOÕúWÕUÕOPDVÕ� LoLQ�\HWHUOL�ROPDNWDGÕU��$QFDN�3*$����EX�
KDOGH� \DOQÕ]FD� 2IIVHW� '�]HOWPH� YH� .XYYHWOHQGLUPH�gOoHNOHPH� LúOHPOHULQL� JHUoHNOHúWLUPHNWH�
KHUKDQJL� ELU� GR÷UXVDOODúWÕUPD� YH\D� NRPSDQ]DV\RQ� \DSPDPDNWDGÕU�� gUQH÷LQ� VHQV|U� oÕNÕú�
VLQ\DOLQGHQ� ED÷ÕPVÕ]� RODUDN� 3*$���� oÕNÕúÕ� ���9� DUDVÕQD� � NXYYHWOHQGLULOPLú�|OoHNOHQPLú�
ROPDNWDGÕU��)DNDW�3*$���¶XQ�oÕNÕúÕQÕQ�IL]LNVHO�X\DUDQÕQ�GR÷UXVDO�GH÷LúLPL�LoLQ�GR÷UXVDO�ROPDVÕ�
YH\D�VÕFDNOÕN�GH÷LúLPLQGHQ�HWNLOHQPHPHVL�LOH�LOJLOL�ELU�NRQWURO�\DSÕOPDPDNWDGÕU��

ùHNLO�����3*$����&DOFXODWRU�SURJUDPÕQGDQ�LNL�HNUDQ�J|U�QW�V���



���

*HUoHNOHQHQ�IDUNÕ�3*$����oDOÕúPD�PRGODUÕ� LoLQ�GH�&RDUVH�2IIVHW��)URQW�(QG�*DLQ� =HUR'$&�
*DLQ'$&� YH�2XWSXW�*DLQ� GH÷HUOHUL�3*$����&DOFXODWRU� DUDFÕOÕ÷Õ� LOH� KHVDSODQPÕú� YH�3*$���
8VHU¶V 0DQXDO� ELOJLOHULQH� X\JXQ� RODUDN� �HúLWOLN� ��� EX� GH÷HUOHUGHQ� ((3520� LoHUL÷L�
ROXúWXUXOPXúWXU��(OGH�HGLOHQ�GH÷HUOHU�3*$����'.�%RDUG�,QWHUIDFH�DUDFÕOÕ÷Õ�LOH�VLVWHP��]HULQGHNL�
((3520¶D�DNWDUÕOPÕú�YH�|÷UHQPH�PRG�O��&DOLEUDWLRQ�6SUHDGVKHHW� LOH�\DSÕODFDN� LúOHPH�KD]ÕU�
KDOH�JHWLULOPLúWLU��

�

3*$���¶X� IDUNOÕ� NÕODQ� DVÕO� |QHPOL� IRQNVL\RQODUÕ� RODQ� GR÷UXVDOODúWÕUPD� YH� VÕFDNOÕN�
NRPSDQ]DV\RQXQD� LOLúNLQ� NRQWURO� SDUDPHWUHOHUL� LVH� &DOLEUDWLRQ� 6SUHDGVKHHW� DUDFÕOÕ÷Õ� LOH�
KHVDSODQPDNWDGÕU��&DOLEUDWLRQ� 6SUHDGVKHHW¶LQ� EX SDUDPHWUHOHUL� KHVDSOD\DELOPHVL� LoLQ� 3*$����
(90¶QLQ HQHUMLOHQGLULOPLú��JLULúLQH� LOJLOL� VHQV|U�ED÷ODQPÕú�YH�3&�ED÷ODQWÕVÕ�\DSÕODUDN�3*$���
'. %RDUG�,QWHUIDFH�SURJUDPÕQÕQ�oDOÕúWÕUÕOPÕú�ROPDVÕ�JHUHNPHNWHGLU���
&DOLEUDWLRQ�6SUHDGVKHHW� EDKVHGLOHQ�SDUDPHWUH�KHVDSODPD�LúOHPLQL�VHQV|UH�X\JXODQDFDN�IL]LNVHO�
X\DUDQ� GH÷HUOHULQLQ� YH� oDOÕúÕODFDN� VÕFDNOÕN� GH÷HUOHULQLQ� VD\ÕVÕQD� ��� VÕFDNOÕN��� EDVÕQo� QRNWDVÕ�� ��
VÕFDNOÕN��EDVÕQo� YH\D� �� VÕFDNOÕN��� EDVÕQo� QRNWDVÕ� JLEL����� J|UH� IDUNOÕ� KDVVDVL\HWOHUGH�
KHVDSODPDNWDGÕU��
�



���

ùHNLO�����&DOLEUDWLRQ�6SUHDGVKHHW¶�GHQ�ELU�J|U�Q�P��

�������� .XUXODQ�7HVW�'�]HQH÷L�
6ÕFDNOÕN NRPSDQ]DV\RQXQD� LOLúNLQ� YHULOHULQ� NOLPDWL]H� NDELQGH� \DSÕODQ� |Oo�POHU� LOH� HOGH�
HGLOPLúWLU��6HQV|U�YH�VÕFDNOÕN�DOJÕODPD�HOHPDQÕ�NDELQ�LoHULVLQH�\HUOHúWLULOPLú��EDVÕQo�MHQHUDW|U��YH�
3*$����(90�ED÷ODQWÕODUÕ�NDELQ�GÕúDUÕVÕQD�oÕNDUÕOPÕúWÕU���



���

ùHNLO�����gOo�P�LoLQ�NXUXODQ�G�]HQH÷H�LOLúNLQ�GL\DJUDP��
<DSÕODQ� W�P� |Oo�POHU� VÕUDVÕQGD� NXOODQÕODQ� NOLPDWL]H� NDELQ�� $QJHODQWRQL� WDUDIÕQGDQ� �UHWLOHQ�
.H\NUDWRV�PRGHOLGLU��.RQWURO�SDQHOLQGHQ�VHoLOHQ�VÕFDNOÕN�YH�QHP��NDELQ�LoHULVLQGH�ROXúPDNWDGÕU��
dDOÕúPDODU�ER\XQFD�QHP�VDELW����5+�RODUDN�VHoLOPLú�VÕFDNOÕN�GH÷LúWLULOPLúWLU��
%DVÕQo� ND\QD÷Õ� RODUDN�)XUQHVV�&RQWUROV� ILUPDVÕQD� DLW� )&2����PRGHO� QXPDUDOÕ� EDVÕQo� �UHWHFL�
NXOODQÕOPÕúWÕU�� 6HQV|UH� X\JXODQDQ� EDVÕQo�� EDVÕQo� �UHWHFLQLQ� UHIHUDQV� oÕNÕúÕQGDQ�+LWDFKL� PDUND�
+,1/�'06���GLMLWDO�PDQRPHWUH�DUDFÕOÕ÷Õ�LOH�NRQWURO�HGLOPLúWLU��
3*$���¶XQ�VHQV|U�VLQ\DOLQH�JHWLUGL÷L� L\LOHúWLUPHOHULQ� LQFHOHQPHVL�DPDFÕ\OD� IDUNOÕ�VÕFDNOÕNODUGD�
YH�IDUNOÕ�EDVÕQo�GH÷HUOHUL�LoLQ�VHQV|U�YH�3*$����oÕNÕúÕ�Hú�]DPDQOÕ�RODUDN�+3�����$�'$4�FLKD]Õ�
�]HULQGHQ�RNXQPXú�YH�3&�RUWDPÕQGD�VDNODQPÕúWÕU���

�������� 3*$����)RQNVL\RQODUÕQÕQ�.RQILJ�UDV\RQX�
3*$���¶XQ� oDOÕúWÕUÕOPDVÕ� LoLQ�PXWODND� JHUHNHQ� NRQWURO� SDUDPHWUHOHUL� EHOLUOHQPHGHQ�|QFH� QDVÕO�
ELU�PRGGD�oDOÕúDFD÷ÕQD� LOLúNLQ� WHUFLKOHU�\DSÕOPDVÕ�]RUXQOXOX÷X�EXOXQPDNWDGÕU��%XQODU�DúD÷ÕGDNL�
JLEL VÕUDODQDELOLU��
6HQV|U�X\DUÕ��EHVOHPH��JHULOLPLQLQ�VHoLPL� 6HQV|U��oÕNÕú�JHULOLPL�3*$����JLULúLQH�X\JXQ�RODFDN�
ELoLPGH�KHUKDQJL�ELU�úHNLOGH�EHVOHQHELOHFH÷L�JLEL��3*$����HQWHJUHVL��]HULQGHQ�GH�EHVOHQHELOLU��
3*$���� GR÷UXVDOODúWÕUPD� IRQNVL\RQX� NXOODQÕOPDN� LVWHQL\RUVD� VHQV|U�Q� 3*$���¶XQ� 9(;&�

XFXQGDQ� EHVOHQPHVL� PHFEXUL\HWL� EXOXQPDNWDGÕU�� $\UÕFD� HOHNWULNVHO� |]HOOLNOHUL� L]LQ� YHUGL÷L�
WDNWLUGH�� VHQV|U�Q� KHUKDQJL� ELU� GR÷UXVDOODúWÕUPD� \DSÕOPDNVÕ]ÕQ� 9(;&� GHQ� EHVOHQPHVL� GH�
P�PN�QG�U�� 9(;&� 3*$���� �9� LOH� EHVOHQGL÷LQGH� YH� GR÷UXVDOODúWÕUPD� IRQNVL\RQX� DNWLI� LNHQ�



���
�./,1���� LoLQ� PDNVLPXP� GH÷HUL� ���9� RODFDN� úHNLOGH� GH÷LúNHQ�� GR÷UXVDOODúWÕUPD� IRQNVL\RQX�
NXOODQÕOPDGÕ÷ÕQGD��./,1 ���VDELW����9�ROPDNWDGÕU��
3*$���� oLSLQLQ� YH� 7HPS$'&¶� QLQ� UHIHUDQV� VHoLPL� 3*$���� EHVOHPH� YH� oÕNÕú� JHULOLP�
GH÷HUOHULQH�ED÷OÕ�RODUDN�oLS�UHIHUDQVÕ��NXOODQÕODQ�VÕFDNOÕN�DOJÕODPD�HOHPDQÕQÕQ�|]HOOLNOHULQH�J|UH�
GH 7HPS$'&� UHIHUDQVÕ� VHoLOLU�� 3*$���� RQ�FKLS� VHoLOHELOLU� LNL� IDUNOÕ� UHIHUDQV� JHULOLPL�
VD÷ODPDNWD��D\UÕFD�GÕúDUÕGDQ�UHIHUDQV�JLULúL�GH�NDEXO�HWPHNWHGLU��
6ÕFDNOÕN� DOJÕODPD� HOHPDQÕQ�PHWRGXQXQ� VHoLPL� dDOÕúPD� VÕFDNOÕN� DUDOÕ÷Õ�� LKWL\Do� GX\XODQ�
KDVVDVL\HW�� VHQV|U�Q� YH� 3*$���¶XQ� NRQXPODUÕ� YH� PDOL\HW� JLEL� NULWHUOHUH� ED÷OÕ� RODUDN� X\JXQ�
VÕFDNOÕN� DOJÕODPD� HOHPDQÕ� VHoLOLU�� gUQH÷LQ� VÕFDNOÕNOD� N|SU�� GLUHQFL� GH÷LúHQ� ELU� VHQV|U� LoLQ� EX�
HOHPDQ�GLUHQo�RODELOHFH÷L�JLEL��57'��17&�YH\D�GL\RW�JLEL�NRQYDQVL\RQHO�VÕFDNOÕN�VHQV|UOHUL�GH�
RODELOPHNWHGLU��$\UÕFD�3*$�����]HULQGH�ELU��LQWHUQDO� VÕFDNOÕN�DOJÕODPD�GL\RWX�EXOXQPDNWDGÕU��
6ÕFDNOÕN� NRPSDQ]DV\RQX� LoLQ� NXOODQÕODQ� ORRN� XS� WDEOH� X]XQOX÷XQXQ� EHOLUOHQPHVL�� .XOODQÕODQ�
VÕFDNOÕN�VHQV|U���VHoLOHQ�7HPS$'&�UHIHUDQV�GH÷HUL��NRPSDQVD]\RQ�\DSÕODFDN�VÕFDNOÕN�DUDOÕ÷ÕQÕQ�
JHQLúOL÷L�JLEL�SDUDPHWUHOHU�GLNNDWH�DOÕQDUDN�WDEOR�X]XQOX÷X�EHOLUOHQLU��0LQLPXP����PDNVLPXPX�
�� VDWÕUOÕ�ELU�WDEOR�ROXúWXUXODELOPHNWHGLU��
3*$���� oÕNÕú� DUDOÕ÷ÕQÕQ� VHoLPL� *HUHN� ORRN� XS� WDEOH� ROXúWXUXOPDVÕ� JHUHN� ./,1� GH÷HULQLQ�
EHOLUOHQPHVL� LúOHPLQLQ�JHUoHNOHúWLULOHELOPHVL� LoLQ�|QFHOLNOH�RGD�VÕFDNOÕ÷ÕQGD�3*$����WDUDIÕQGDQ�
NXOODQÕODFDN�*DLQ'$&�YH�=HUR'$&�GH÷HUOHULQLQ�ELOLQPHVL�JHUHNPHNWHGLU��%X�GD�3*$����GDQ�
LVWHQHQ� ND]DQo� YH� RIIVHW� GH÷HUOHULQLQ� EHOLUOL� ROPDVÕ� DQODPÕQD� JHOPHNWHGLU� YH� EX� GH÷HUOHU�
X\JXODPDQÕQ�LON�DúDPDVÕQGD�VHoLOLUOHU��
%XQODUÕQ� GÕúÕQGD� 3*$���¶XQ� oDOÕúPDVÕ� LoLQ� ]RUXQOX� ROPD\DQ� KDWD� L]OHPH� YH� |OoHN� VÕQÕUODPD�
LúOHYOHULQH�DLW�SDUDPHWUHOHUGH�LVWH÷H�ED÷OÕ�RODUDN�VHoLOHELOPHNWHGLU��
<XNDUÕGD� VÕUDODQDQ� VHoHQHNOHULQ� IDUNOÕ� X\JXQ� NRPELQDV\RQODUÕ� LoLQ� 3*$���� NRQWURO�
SDUDPHWUHOHUL� KHVDSODQDUDN� VLVWHP� oDOÕúWÕUÕOPÕú� YH� |Oo�POHU� DOÕQPÕúWÕU�� <DSÕODQ� LúOHPOHULQ� oRN�
IDUNOÕ� ROPDPDVÕ� QHGHQL\OH�� IDUNOÕ� PRGOX� 3*$���� oDOÕúPDODUÕQGDQ�� VHQV|U� oÕNÕú� VLQ\DOLQH� HQ�
\�NVHN� L\LOHúWLUPH\L�JHWLUHQ��|]HOOLNOHUL� DúD÷ÕGD�YHULOHQ�PRG� LoLQ�D\UÕQWÕOÕ�ELOJL�YHULOHFHNWLU��%X�
X\JXODPD\D�LOLúNLQ�VHoLOHELOLU�|]HOOLNOHU�DúD÷ÕGDNL�JLEL�EHOLUOHQPLúWLU��

x� .XOODQÕODQ� 06�����'� 0(06� EDVÕQo� VHQV|U�Q�� oÕNÕúÕ� ]DWHQ� GR÷UXVDO� ROGX÷XQGDQ� YH�
VHQV|U�X\DUÕ�JHULOLPLQLQ��UHWLFL�ILUPD��,QWHUVHPD��WDUDIÕQGDQ��9�YH\D�GDKD�E�\�N�ROPDVÕ�
WDYVL\H�HGLOGL÷LQGHQ�9(;&�|]HOOL÷L�NXOODQÕOPDPÕú��VHQV|U�GR÷UXGDQ��9�LOH�EHVOHQPLúWLU��

x� 5HIHUDQV�RODUDN��LQWHUQDO�������9�NXOODQÕOPÕúWÕU��



���
x� 6ÕFDNOÕN� DOJÕODPD� HOHPDQÕ� RODUDN� X\DUPD� GLUHQFL� �H[FLWDWLRQ� UHVLVWRU�� NXOODQÕOPÕúWÕU��%X�

VÕFDNOÕN� DOJÕODPD� PHWRGXQGD� VHQV|U�� ROXúWXUDQ� N|SU�� GLUHQFLQLQ� VÕFDNOÕ÷D� ED÷OÕ�
GH÷LúLPLQGHQ� ID\GDODQÕOPDNWDGÕU�� ùHNLO� ���¶WH� YHULOHQ� WRSRORMLGH� 9EU�� JHULOLPL� VÕFDNOÕ÷D�
ED÷OÕ� RODUDN� GH÷LúPHNWHGLU�� %X� JHULOLP� 7HPS$'&� JLULúLQH� ED÷ODQDUDN� VÕFDNOÕN�
DOJÕODQDELOPHNWHGLU��

ùHNLO������'LUHQo�LOH�VÕFDNOÕN�DOJÕODPD�ED÷ODQWÕ�\DSÕVÕ��
x� 7HPS$'&�D\DUODUÕ��o|]�Q�UO��LúDUHWOL����ELW��7HPSL1�ND]DQFÕ��9�9�YH�UHIHUDQV�JHULOLPL�

EXLOW�LQ������9 RODFDN�úHNLOGH�\DSÕOPÕúWÕU��
x� ���SDUoDOÕ�VÕFDNOÕN�NRPSDQ]DV\RQ�WDEORVX��ORRN XS�WDEOH� NXOODQÕOPÕúWÕU��
x� 3*$����oÕNÕú�JHULOLPL�DUDOÕ÷Õ��������9�RODUDN�VHoLOPLúWLU��
x� *HUoHNOHQHQ�X\JXODPDODUGD��VHQV|U�Q�LOJLOL�IL]LNVHO�X\DUDQÕQ�IDUNOÕ�GH÷HUOHUL�LOH�3*$����

oÕNÕúÕ� DUDVÕQGDNL� LOLúNLQLQ� GR÷UXVDOODúWÕUÕOPDVÕ� LoLQ� NXOODQÕODQ� ./,1� NDWVD\ÕVÕQÕQ�
KHVDSODQPDVÕ� YH� VDELW� X\DUDQ� DOWÕQGD� IDUNOÕ� VÕFDNOÕNODUGD� 3*$���� oÕNÕúÕQÕQ� VDELW�
NDOPDVÕQÕ�VD÷OD\DQ�7HPS��=0�YH�*0�GH÷HUOHULQL�LoHUHQ�WDEORQXQ�ROXúWXUXOPDVÕ�LúOHPL���
6ÕFDNOÕN���%DVÕQo�QRNWDOÕ�NDOLEUDV\RQ�DOJRULWPDVÕ�NXOODQÕODUDN�\DSÕOPÕúWÕU���

x� .XOODQÕODFDN� VHQV|U�Q� oDOÕúPD� DUDOÕ÷Õ� ����� �& YH� ����� PEDU� RODUDN� EHOLUOHQPLúWLU�� EX�
GXUXPGD�NDOLEUDV\RQ�QRNWDODUÕ����&������&������& YH���EDU�����PEDU����P�EDU�ROPDNWDGÕU��

dDOÕúPDODU�ER\XQFD�NOLPDWL]H�NDELQ��VWDQGDUW�RGD�NRúXOODUÕQÕ�WHPVLO�HWPHVL�DPDFÕ\OD�����ED÷ÕO�
QHPH VHW�HGLOPLúWLU��
9HULOHQ�JLULú�E�\�NO�NOHUL�LoLQ��3*$����&DOFXODWRU�DUDFÕOÕ÷Õ�LOH��

&RDUVH�2IIVHW ��������P9�
)URQW (QG�3*$�*DLQ ���9�9�
=HUR'$& ������9�



���
*DLQ'$& ���������9�9�
2XWSXW�$PS��*DLQ ��9�9��

RODUDN�KHVDSODQPÕúWÕU��
%XUDGDQ�HOGH�HGLOHQ�=HUR'$&�YH�*DLQ'$&�GH÷HUOHUL�(úLWOLN���\ROX\OD�((3520�\D]ÕOPDVÕ�LoLQ�
JHUHNHQ�G|Q�ú�PGHQ�JHoLULOPLú�YH� W�P�SDUDPHWUHOHU�3*$����'.�%RDUG� ,QWHUIDFH�DUDFÕOÕ÷Õ� LOH�
JHOLúWLUPH�PRG�O���]HULQGHNL�((3520¶D�\D]ÕOPÕúWÕU��
%X� DúDPDGD� VLVWHP� VDGHFH� ����� PEDU¶D� NDUúÕOÕN� �������� 9� oÕNÕú� YHUPHNWHGLU�� 6ÕFDNOÕN�
NRPSDQ]DV\RQX� LúOHYLQLQ� oDOÕúÕU� KDOH� JHOPHVL� LoLQ� ((3520¶� GD� EXOXQPDVÕ� JHUHNHQ� ORRN� XS�
WDEOH�&DOLEUDWLRQ�6SUHDGVKHHW�WDUDIÕQGDQ�DúD÷ÕGDNL�JLEL�KD]ÕUODQPÕúWÕU��

dL]HOJH����&DOLEUDWLRQ�6SUHDGVKHHW�WDUDIÕQGDQ�KHVDSODQDQ�ORRN�XS�WDEOH��

&DOLEUDWLRQ� 6SUHDGVKHHW� JHUHNOL� W�P� JLULúOHU� \DSÕOGÕ÷ÕQGD� VLVWHPLQ� ((3520¶� XQD� \D]ÕODFDN�
ELQDU\�GRV\D\Õ��UHWPHNWHGLU��9HULOHQ�NRQILJ�UDV\RQ�DOWÕQGD�&DOLEUDWLRQ�6SUHDGVKHHW� WDUDIÕQGDQ�
ROXúWXUXODQ� ELQDU\� GRV\D� 3*$���(90� �]HULQGHNL� ((3520¶D� \D]ÕOPÕú� YH� VLVWHP�
NXYYHWOHQGLUPH�|OoHNOHPH�YH�VÕFDNOÕN�NRPSDQ]DV\RQX�\DSDU�KDOH�JHWLULOPLúWLU��

������� $OÕQDQ�gOo�POHU�
3*$���¶ XQ� SHUIRUPDQVÕQÕ� WHVW� HWPHN� DPDFÕ� LOH� VHQV|U�Q� oDOÕúPD� NRúXOODUÕQGD� NDUúÕODúDFD÷Õ�
G�ú�Q�OHQ�VÕFDNOÕN�YH�EDVÕQo�DUDOÕNODUÕQGD�|Oo�POHU�\DSÕOPÕú��VHQV|U�oÕNÕúÕ�YH�3*$����oÕNÕúÕ�Hú�



���
]DPDQOÕ�RODUDN�RNXQPXúWXU��
6ÕFDNOÕN GH÷HUOHUL���R&����R&����R&����R&����R&
%DVÕQo�GH÷HUOHUL�������������������������������������������PEDU�
dL]HOJH� ���� \XNDUÕGD� YHULOHQ� VÕFDNOÕN� YH� EDVÕQo� GH÷HUOHUL� LoLQ� VHQV|U� YH� 3*$���� oÕNÕú�
JHULOLPOHULQL�LoHUPHNWHGLU���

� dL]HOJH�����)DUNOÕ�EDVÕQo�YH�VÕFDNOÕN�GH÷HUOHULQGH�VHQV|U�YH�3*$����oÕNÕú�JHULOLPOHUL��
6HQV|U�oÕNÕú�JHULOLPL��P9� 3*$����oÕNÕú�JHULOLPL��9��

�

7DEORODU� LQFHOHQGL÷LQGH� VHQV|U�Q� RIIVHW� YH� VSDQ� GH÷HUOHULQLQ� VÕFDNOD� GH÷LúWL÷L�� D\QÕ� EDVÕQo�
DOWÕQGD�� IDUNOÕ� VÕFDNOÕNODUGD� IDUNOÕ� oÕNÕú� YHUGL÷L� J|U�OPHNWHGLU�� %XQD� NDUúÕQ� 3*$���� oÕNÕú�
JHULOLPLQ� VÕFDNOÕNWDQ� ED÷ÕPVÕ]� RODUDN� GH÷LúWL÷L�� VÕFDNOÕN� NRPSDQVD]\RQ� LúOHPLQLQ� P�NHPPHOH�
\DNÕQ�ELoLPGH�JHUoHNOHQGL÷L�J|U�OPHNWHGLU��dL]HOJH�������ùHNLO������YH�ùHNLO�����¶GHNL�JUDILNOHU�
VHQV|U�oÕNÕú�VLQ\DOLQH�ND]DQGÕUÕODQ�L\LOHúWLUPH\L�DoÕN�ELoLPGH�RUWD\D�NR\PDNWDGÕU���

dL]HOJH�����6DELW�EDVÕQo�DOWÕQGD�3*$����oÕNÕúÕQÕQ�VÕFDNOÕ÷D�ED÷OÕ�GH÷LúLPL��



���

ùHNLO������)DUNOÕ�VÕFDNOÕN�YH�EDVÕQo�GH÷HUOHUL�LoLQ�VHQV|U�oÕNÕú�JHULOLPOHUL�

ùHNLO������)DUNOÕ�VÕFDNOÕN�YH�EDVÕQo�GH÷HUOHUL�LoLQ�3*$����oÕNÕú�JHULOLPOHUL��



���
3*$���� WDUDIÕQGDQ� VHQV|U� oÕNÕú� VLQ\DOLQH� ND]DQGÕUÕODQ� |]HOOLNOHU�L\LOHúWLUPHOHU� ú|\OH�
|]HWOHQHELOLU��
.XYYHWOHQGLUPH�YH�gOoHNOHPH�����P9�LOH����P9�DUDVÕQGD�GH÷LúHQ�VHQV|U�oÕNÕú�JHULOLPL����9�
���9 DUDVÕQD�|OoHNOHQHUHN�NXYYHWOHQGLULOPLúWLU��.XYYHWOHQGLUPH�DoÕVÕQGDQ�EDNWÕ÷ÕPÕ]GD�ELOLQHQ�
ND]DQo�PDQWÕ÷ÕQGDQ�IDUNOÕ�ROPDN�úDUWÕ�LOH�\DNODúÕN�RODUDN����NDW�ND]DQo�HOGH�HGLOPLúWLU��
2IIVHW�'�]HOWPH��06�����'��EDU�EDVÕQo�DOWÕQGD���R& GH�±�����P9�oÕNÕú�YHUPHNWHGLU��$\UÕFD�
EX oÕNÕú�������& VÕFDNOÕN�DUDOÕ÷ÕQGD�����P9�GH÷LúLP�J|VWHUPHNWHGLU��3*$����VHQV|U��EDU�EDVÕQo�
DOWÕQGD�LNHQ�VÕFDNOÕNWDQ�ED÷ÕPVÕ]�RODUDN����9�������GLU��%NQ]��dL]HOJH�����YH�������
'R÷UXVDOODúWÕUPD�� � 06�����'� ]DWHQ� VRQ� GHUHFH� GR÷UXVDO� oÕNÕú� YHUHQ� ELU� VHQV|U� ROGX÷XQGDQ�
3*$���¶XQ�GR÷UXVDOODúWÕUPD�|]HOOL÷L�DNWLIOHúWLULOPHPLúWLU��$QFDN�\LQH�GH�3*$���¶XQ�oÕNÕúÕQÕQ�
GD WDPDPHQ�GR÷UXVDO�ROPDVÕ�|QHPOLGLU��.RQYDQVL\RQHO�NXYYHWOHQGLULFL�GHYUHOHULQGH�NXOODQÕODQ�
HOHPDQODU�oR÷XQOXNOD�WDP�GR÷UXVDO�ELU�oÕNÕú�YHUPHPHNWHGLUOHU��ùHNLO�������
6ÕFDNOÕN�NRPSDQ]DV\RQX��dL]HOJH����¶GHQ�GH�J|U�OHELOHFH÷L��]HUH�VHQV|U�oÕNÕú�VLQ\DOL�VÕFDNOÕNWDQ�
HWNLOHQPHNWHGLU�� +HU� KDQJL� ELU� VDELW� EDVÕQo� DOWÕQGD� IDUNOÕ� VÕFDNOÕNODUGD� IDUNOÕ� GH÷HUOHUGH� oÕNÕú�
JHULOLPL� �UHWPHNWHGLU�� 3*$���� oÕNÕúÕ� LQFHOHQGL÷LQGH� EX� LVWHQPH\HQ� GH÷LúLPLQ� oRN� N�o�N�
DUDOÕNODUD�oHNLOGL÷L�YH�VLQ\DOLQ�VÕFDNOÕNWDQ�ED÷ÕPVÕ]�KDOH�JHWLULOGL÷L�J|U�OPHNWHGLU��ùHNLO�����YH�
dL]HOJH�������
$OÕQDQ� |Oo�P� VRQXoODUÕ� J|VWHUPHNWHGLU� NL� 3*$���� X\JXQ� NRQILJ�UH� HGLOGL÷LQGH� �UHWLFLVL�
WDUDIÕQGD� YDDW� HGLOHQ� NXYYHWOHQGLUPH�|OoHNOHPH�� RIIVHW� G�]HOWPH� YH� VÕFDNOÕN� NRPSDQ]DV\RQX�
LúOHYOHULQL�EDúDUÕOÕ�ELU�ELoLPGH�\HULQH�JHWLUPHNWHGLU��
$\UÕFD� OLQHHUOHúWLUPH� YH� KDWD� L]OHPH� |]HOOLNOHUL\OH� GH� PXKWHPHO� PLNURLúOHPFL� YH\D�
PLNURGHQHWOH\LFL� X\JXODPDODUÕQGD� KDOL� KD]ÕUGD� \D]ÕOÕP� \ROX\OD� o|]�OHQ� SUREOHPOHUH� VHQV|U�Q�
KHPHQ�\DQÕ�EDúÕQGD�P�GDKDOH�HWPHNWHGLU��+DWD�L]OHPH�|]HOOL÷L�LOH�VHQV|U�Q�NÕVD�GHYUH�YH\D�DúÕUÕ�
]RUODQPD JLEL�ELU�QHGHQOH�ER]XOPDVÕ�GXUXPXQGD�EXQX�$ODUP�5HJLVWHU¶ÕQGD EHOLUWPHNWH�YH�YH\D�
oÕNÕú�JHULOLPLQL�ORMLN���YH\D���VHYL\HOHULQH�oHNHUHN�LOJLOL�ELULPH�GXUXPX�ELOGLUPHNWHGLU���
.|SU�� WLSL� VHQV|UOHU� E�\�N� ELU� oR÷XQOXNOD� QRQOLQHHU� NDUDNWHULVWLNOHU� VHUJLOHPHNWH� GROD\ÕVÕ� LOH�
VD\ÕVDO�VLVWHPOHU�VHQV|U�VLQ\DOLQL�DQODPODQGÕUPD\D��OLQHHUOHúWLUPH\H�oDOÕúWÕUPDNWDGÕUODU��%X�LúOHP�
JHQHOOLNOH� ELU� ORRN XS� WDEOH� \DUGÕPÕ\OD� \DSÕOPDNWDGÕU�� /RRN XS� WDEOH¶� ÕQ� E�\�NO�÷���
OLQHHUOHúWLUPH� LúOHPLQLQ� GR÷UXOX÷X� LOH� WHUV� RUDQWÕOÕ� ROPDNWD� YH� GXUXPD� J|UH� ORRN XS� WDEOHµ ÕQ�
NDOÕFÕ� EHOOHNWH� NDSODGÕ÷Õ� DODQ� YH\D� VLQ\DOGHQ� HOGH� HGLOHQ� YHULQLQ� GR÷UXOX÷X� DUDVÕQGD� WHUFLK�
\DSÕOPDVÕ�]RUXQOXOX÷X�GR÷PDNWDGÕU��3*$����oÕNÕú�JHULOLPL�LOH�IL]LNVHO�X\DUDQ�DUDVÕQGDNL�LOLúNL\L�



���
OLQHHUOHúWLUHUHN�SUREOHPL��\D]ÕOÕPÕQ�$'&¶�GH�HOGH�HGLOHQ�GH÷HUL��\DOQÕ]FD�OLQHHU�ELU�IRQNVL\RQGDQ�
JHoLUPHVL�KDOLQH�JHWLUPHNWHGLU��

����� 3*$���¶�D�øOLúNLQ�'H÷HUOHQGLUPH�
3*$��� *HOLúWLUPH� 0RG�O�� LOH� \DSÕODQ� oDOÕúPDODUÕQ� VRQXoODUÕ� J|VWHUPHNWHGLU� NL�� N|SU�� WLSL�
VHQV|UOHULQ� NXYYHWOHQGLUPH�|OoHNOHPH�� RIVHW� G�]HOWPH� YH� VÕFDNOÕN� NRPSDQ]DV\RQX� JLEL� VLQ\DO�
GH÷HUOHQGLUPH�DGÕPODUÕQGD�3*$����NXOODQÕOPD\D�X\JXQGXU���
$\QÕ�LúOHYOHUL�\HULQH�JHWLUPHN�LoLQ�NXOODQÕODELOHFHN�NRQYDQVL\RQHO�\|QWHPOHUOH�NÕ\DVODQGÕ÷ÕQGD��
3*$���¶XQ� HQ� E�\�N� DUWÕVÕ� WHN� ELU� HQWHJUH� LOH� NRPSOH� ELU� o|]�P� VXQPDVÕ� RODUDN� J|U�OHELOLU��
$\UÕFD� 3*$����� GRQDQÕPVDO� KHUKDQJL� ELU� GH÷LúLNOL÷H� LKWL\Do� GX\XOPDGDQ� \DOQÕ]FD� NRQWURO�
SDUDPHWUHOHULQLQ�GH÷LúWLULOPHVL�LOH�\HQL�VHQV|UOHUH�X\JXQ�YH\D�\HQL�|]HOOLNOHUGH�oÕNÕú�JHULOLPOHUL�
YHUHQ�GHYUHOHULQ�WDVDUODQPDVÕQD�GD�L]LQ�YHUPHNWHGLU��

��� 3URJUDPODQDELOLU�7HN�dLS�6LVWHP��36R&70�
<DSÕODQ�oDOÕúPDQÕQ�NDSVDPÕ�LoHULVLQGH�EH\D]�Hú\DODUGD�NXOODQÕODELOHFHN�VHQV|UOHUGHQ�HOGH�HGLOHQ�
LúDUHWOHUL��EH\D]� Hú\DGD�PHYFXW�NRQWURO�NDUWODUÕ� �]HULQGHNL�PLNURGHQHWOH\LFL� WHPHOOL� VLVWHPOHULQ�
NXOODQDELOPHVLQL��GH÷HUOHQGLUHELOPHVLQL�VD÷ODPDN�LoLQ��EX�LúDUHWOHU��]HULQGH�\DSÕODQ�VLQ\DO�LúHPH�
DGÕPODUÕQÕ�JHUoHNOH\HQ�\HQLOLNoL�GRQDQÕPODUÕQ�DUDQPDVÕ�VÕUDVÕQGD�NDUúÕODúÕODQ�ELU�GL÷HU�o|]�PGH�
36R&70� GLU�� 36R&�� øQJLOL]FH� ³3URJUDPPDEOH� 6\VWHP� RQ� &KLS´� NHOLPHOHULQLQ� EDú� KDUIOHULQGHQ�
ROXúWXUXOPXú�ELU�NHOLPH�ROXS�7�UNoH¶\H�SURJUDPODQDELOLU�WHN�oLS�VLVWHP�RODUDN�oHYULOHELOLU��
36R&��&\SUHVV�0LFURV\VWHPV� ILUPDVÕ� WDUDIÕQGDQ� �UHWLOHQ� �]HULQGH�PLNUR� LúOHPFL�� 65$0�� IODVK�
SURJUDP�KDIÕ]DVÕ��VDDW�LúDUHWL��UHWHFL�YH�oHúLWOL�DPDoODU�LoLQ�NXOODQÕODELOHQ�IDUNOÕ�DQDORJ�YH�VD\ÕVDO�
\DSÕODU� EXOXQGXUDQ� )3*$� EHQ]HUL� SURJUDPODQDELOLU� NDSÕODU� LoHUHQ�� �UHWLFLVL� WDUDIÕQGDQ� WHN� oLS�
�]HULQGH� NRQWURO|U� YH� VLQ\DO� LúHPH� GL]LVL� �PL[HG�VLJQDO� DUUD\� ZLWK� RQ� FKLS� FRQWUROOHU� RODUDN�
WDQÕWÕODQ� ELU� HQWHJUH� VHULVLQLQ� DGÕGÕU�� %X� \DSÕ� NXOODQÕFÕ\D� LVWHGL÷L� úHNLOGH� D\DUOD\DELOHFH÷L�
NRQILJ�UDV\RQODU�VXQDU�YH�E|\OHFH�ELUoRN�X\JXODPDQÕQ�JHUHNVLQLPOHULQL�NDUúÕODU��%X�VHUL\H�GDKLO�
GH÷LúLN� DPDoODU� LoLQ� |]HOOHúWLULOPLú� LoHULVLQGHNL� EORNODUÕQ� VD\ÕVÕ�� \DSÕVÕ�� HOHNWULNVHO� |]HOOLNOHUL�
IDUNOÕ� RODQ� YH� EDFDN� ED÷ODQWÕODUÕ�� VD\ÕODUÕ� GH÷LúLN� PRGHOOHUL� EXOXQPDNWDGÕU�� %X� oDOÕúPDGD�
NXOODQÕODQ�36R&�PRGHOLQH�LOLúNLQ�EORN�GL\DJUDP�ùHNLO�����¶�GHQ�J|U�OHELOLU��



���

ùHNLO������36R&�&<�&��;��¶�QÕQ�EORN�GL\DJUDPÕ�

������ .XOODQÕODQ�36R&�(QWHJUHVL�YH�g]HOOLNOHUL��
%X� oDOÕúPDGD� EH\D]� Hú\DGD� NXOODQÕODELOHFHN� VHQV|UOHUGHQ� HOGH� HGLOHQ� LúDUHWOHULQ� LúOHQPHVL�
DPDFÕ\OD� NXOODQÕODELOHFH÷L� G�ú�Q�OHQ� &<�&��;��� DLOHVLQGHQ� &<�&������ NXOODQÕOPÕúWÕU�� %X�
HQWHJUH�VLVWHP�LoHULVLQGH�EXOXQDQ�ELULPOHULQ�|QHPOL�|]HOOLNOHUL�DúD÷ÕGD�YHULOPLúWLU��
0LNURLúOHPFLQLQ��0&���g]HOOLNOHUL��

� +DUYDUG�PLPDULVL�
� ��0+]�VDDW�IUHNDQVÕQD�NDGDU�oDOÕúDELOPH�
� øNL�DGHW����ELW�DN�P�ODW|U�
� �9�YH\D��9�EHVOHPH�JHULOLPL�DOWÕQGD�oDOÕúDELOPH�
� 2Q�FKLS�603��6ZLWFK�0RGH�3XPS� LOH��9¶�D�NDGDU�oDOÕúDELOPH�
� ����& ������& VÕFDNOÕN�DUDOÕ÷ÕQGD�oDOÕúDELOPH�



���
$QDORJ�%ORNODUÕQ�g]HOOLNOHUL�

� ���DGHW�5DLO�WR�5DLO�DQDORJ�EORN�
� ���ELW�JHQLúOL÷H�NDGDU�$'&�JHUoHNOH\HELOPH�
� ��ELW�JHQLúOL÷H�NDGDU�'$&�JHUoHNOH\HELOPH�
� 3URJUDPODQDELOLU�NXYYHWOHQGLULFLOHU�JHUoHNOH\HELOPH�
� 3URJUDPODQDELOLU�ILOWUHOHU�YH�NDUúÕODúWÕUÕFÕODU�JHUoHNOH\HELOPH�

'LMLWDO�%ORNODUÕQ�g]HOOLNOHUL�
� ���DGHW�GLMLWDO�EORN�
� ������YH����ELW�JHQLúOLNWH�]DPDQOD\ÕFÕ�YH�VD\ÕFÕ�JHUoHNOH\HELOPH�
� 3:0��UHWHELOPH�
� &5&�YH�356�PRG�OOHUL�
� 6LVWHP��]HULQGH�SURJUDPODPD�
� 3RUWODUD�ED÷ODQDELOPH�
� ��DGHW�)XOO�'XSOH[�8$57�JHUoHNOH\HELOPH�
� $QDORJ�EORNODUOD�ELUOLNWH�NRPSOHNV�IRQNVL\RQODU�JHUoHNOHPH�

%HOOHN�g]HOOLNOHUL�
� ��.%�)ODVK�SURJUDP�EHOOH÷L��������\D]PD�VLOPH�
� )ODVK�EHOOHN��]HULQGH�(3520�HP�ODV\RQX�
� �.%�65$0�

3RUW�g]HOOLNOHUL�
� 3URJUDPODQDELOLU�SLQ�EORN�ED÷ODQWÕODUÕ�
� 6HoLOHELOLU�DQDORJ�VD\ÕVDO��JLULú�oÕNÕú�\DSÕVÕ�
� 6HoLOHELOLU�SXOO�XS��SXOO�GRZQ��\�NVHN�HPSHGDQV��RSHQ�GUDLQ�PRGODUÕ�
� ���DGHGH�NDGDU�DQDORJ�JLULú�oÕNÕú�
� +HU�SLQ�LoLQ�VHoLOHELOLU�NHVPH�JLULú�ND\QD÷Õ�RODELOPH�|]HOOL÷L�

'L÷HU�g]HOOLNOHU�
� :DWFKGRJ�7LPHU�YH�6OHHS�7LPHU�
� '�ú�N�JHULOLP�NHVPHVL�
� 2Q�FKLS�JHULOLP�UHIHUDQV��UHWHFL�
� ,�& SURWRNRO��HP�ODV\RQX�
�



���
6ÕUDODQDQ�EX�|]HOOLNOHU�W�P�&<�&��;���DLOHVL�LoLQ�RUWDN�ROXS�IDUNOÕ�HQWHJUHOHU�VDGHFH�IDUNOÕ�SLQ�
VD\ÕVÕQD�VDKLSWLU��&<�&��������DGHW���ELWOLN�SRUWD�YH�WRSODP����SLQH�VDKLSWLU��
dDOÕúPDODU���]HULQGH�&<�&������HQWHJUHVL�EXOXQDQ�YH�3&�\D]ÕOÕPÕ�DUDFÕOÕ÷Õ�LOH�86%��]HULQGHQ�
oLS LoHULVLQGHNL� IODVK� KDIÕ]DQÕQ� SURJUDPODQDELOPHVLQL� VD÷OD\DQ� ELU� JHOLúWLUPH� NLWL� �]HULQGH�
\DSÕOPÕúWÕU��

����� 36R&�'HVLJQHU�*HOLúWLUPH�2UWDPÕ�
%|O�P� �����¶� GH� YHULOHQ� W�P� |]HOOLNOHULQ� NRQILJ�UDV\RQX� DúLNDU� RODUDN� oRN� VD\ÕGD� NRQWURO�
E�\�NO�÷�Q�Q� VLVWHP� �]HULQGHNL� NDOÕFÕ� EHOOHNWH� GR÷UX� úHNLOGH� \D]ÕOPDVÕ� LOH�
JHUoHNOHúWLULOPHNWHGLU�� $QFDN� EX� NRQWURO� SDUDPHWUHOHULQLQ� KHU� NXOODQÕFÕ� WDUDIÕQGDQ� WHN� WHN�
GDWDVKHHW�ELOJLOHUL� LoHULVLQGHQ�VHoLOPHVL�YH�VLVWHP��]HULQGH�X\JXQ�DGUHVOHUH�\D]ÕOPDVÕ��VLVWHPLQ�
VD÷ODPDVÕ� LVWHQHQ� HVQHNOLN� YH� WDVDUÕP� NROD\OÕ÷ÕQÕ� D]DOWDFDNWÕU�� 36R&� HQWHJUHOHUL� �]HULQGH�
LVWHQLOHQ�VLVWHP�GRQDQÕP�NRQILJ�UDV\RQXQ�ROXúWXUXOPDVÕ�YH�EX�NRQILJ�UDV\RQD�X\JXQ�\D]ÕOÕPÕQ�
JHOLúWLULOPHVL�LoLQ�&\SUHVV�0LFURV\VWHPV�WDUDIÕQGDQ�VD÷ODQDQ�36R& 'HVLJQHU�LVLPOL�ELU�JHOLúWLUPH�
RUWDPÕ EXOXQPDNWDGÕU��
36R& 'HVLJQHU� \D]ÕOÕPÕ� ELUNDo� |QHPOL� DOW� VLVWHPGHQ� ROXúPDNWDGÕU�� &LKD]� (GLW|U��� 'L]D\Q�
*H]JLQL�� 8\JXODPD� (GLW|U�� YH� 'HEXJJHU�� 36R& 'HVLJQHU¶ GD� ELU� GL]D\Q� NROD\FD� NRQILJ�UH�
HGLOHELOPHNWHGLU�.XOODQÕFÕ�PRG�OOHULQLQ��'LMLWDO�EORN���DQDORJ�EORN��JLEL�����JHUoHNOHPHVL�LVWHQHQ�
|]HOOLNOHU� �7LPHU�� )LOWUH��$'&� JLEL����� VHoLOGL÷LQGH� X\JXQ� ED÷ODQWÕ� YH� WHPHO� \D]ÕOÕP�PRG�OOHUL�
RWRPDWLN RODUDN�\DUDWÕOPDNWDGÕU���



���

ùHNLO������36R&�X\JXODPD�JHOLúWLUPH�LúOHPOHUL�DNÕú�GL\DJUDPÕ�
&LKD]� (GLW|U�� �'HYLFH� (GLWRU� DOW� VLVWHPL�� NXOODQÕFÕ�PRG�O�� �XVHU PRGXOH� RODUDN� DGODQGÕUÕODQ�
IDUNOÕ DQDORJ�YH�GLMLWDO�NRPSRQHQWOHUL�VHoLS�NXOODQPD�VD÷ODU��.XOODQÕFÕ�PRG�OOHULQH�|UQHN�RODUDN�
$'&¶�OHU��'$&¶�ODU��\�NVHOWHoOHU�YH�ILOWUHOHU�J|VWHULOHELOLU��
8\JXODPD� (GLW|U�QGH�� \D]ÕOÕP� JHOLúWLUPH� LúOHPOHUL� \�U�W�O�U�� & YH $VVHPEO\� GLOOHUL�
NXOODQÕODELOLU�� $\UÕFD� DVVHPEOH� FRPSLOH� OLQN� YH� EXLOG LúOHPOHUL� JHUoHNOHúWLULOHELOLU�� ùHNLO� �����
36R&�'HVLJQHU¶ GD�ELU�SURMHQLQ�JHUoHNOHúWLULOPH�DúDPDODUÕ�|]HWOHQPHNWHGLU��

����� 36R&�.RQILJ�UDV\RQODUÕ�YH�.XOODQÕODQ�0RG�OOHU�
dDOÕúPDQÕQ� EX� E|O�P�QGH�� EH\D]� Hú\D\D� HQWHJUH� HGLOHFHN� VHQV|UOHULQ� JHQHO� RODUDN� LKWL\Do�



���
GX\DFDNODUÕ�|QJ|U�OHQ�VLQ\DO�LúOHPH�DGÕPODUÕQÕQ�36R&�LOH�JHUoHNOHQPHVL�GXUXPX�LQFHOHQPLúWLU��
gQJ|U�OHQ� VLQ\DO� LúOHPH� DGÕPODUÕ� LOH� NDVWHGLOHQ� VHQV|UOHULQ� �UHWWL÷L� N�o�N� JHQOLNOL� LúDUHWOHUH�
NXYYHWOHQGLUPH�� ILOWUHOHPH�� RIIVHW� JLGHULOPHVL� YH� VÕFDNOÕN� NRPSDQ]DV\RQX� LúOHPOHULQLQ�
X\JXODQPDVÕGÕU��36R&��D\QÕ�]DPDQGD�ELU�PLNUR�LúOHPFL�GH�EDUÕQGÕUGÕ÷ÕQGDQ��ID]OD�NRQWURO�\�N��
JHUHNWLUPH\HQ� X\JXODPDODU� LoLQ� X\JXQ� ELU� 36R&� PRGHOLQLQ� W�P� EH\D]� Hú\D� VLVWHPLQLQ�
NRQWURO|UO�÷�Q�� \DSPDVÕ� GD� V|]� NRQXVX� RODELOLU�� $\UÕFD� VHQV|U� VLQ\DOLQLQ� 36R&� �]HULQGH�
EXOXQDQ�$'&�DUDFÕOÕ÷Õ�LOH��VD\ÕVDOODúWÕUÕOPDVÕ�YH�VHQV|UGHQ�DOÕQDQ�ELOJLQLQ�LOJLOL�EH\D]�Hú\D�DQD�
NRQWURO� ELULPLQH� ELU� VD\ÕVDO� LOHWLúLP� SURWRNRO�� LOH� LOHWPHVL� GH� \�NVHN� J�U�OW�� ED÷ÕúÕNOÕ÷Õ�
JHUHNWLUHQ� X\JXODPDODU� LoLQ� RODVÕ� o|]�POHUGHQ� ELULGLU�� 36R&¶� XQ� E�Q\HVLQGH� EDUÕQGÕUGÕ÷Õ� oRN�
DPDoOÕ�ELULPOHUL� LOH�JHOHQ�EX�DOWHUQDWLIOL�\DSÕVÕ�QHGHQL\OH�VHQV|UOHUGHQ�DOÕQDQ�VLQ\DOOHU��]HULQGH�
LKWL\Do�GX\XODQ�W�P�LúOHPOHULQ�36R&�LOH�\DSÕOPDVÕ�\HQLOLNoL�ELU�o|]�P�RODUDN�G�ú�Q�OHELOLU��
8\JXODPD�RODUDN�\XNDUÕGD�VD\ÕODQ�LúOHPOHUL�JHUoHNOHúWLUPHN��]HUH�ELU�GL]L�36R&�NRQILJ�UDV\RQX�
ROXúWXUXOPXú�� EXQODUD� X\JXQ� GHQHPH� \D]ÕOÕPODUÕ� KD]ÕUODQPÕúWÕU�� øQFHOHPH� VLVWHPLQ� EHOLUOL� ELU�
VHQV|U� LoLQ� NXOODQÕPÕQÕ� GH÷LO� JHQHO� DPDoOÕ� RODUDN� \DSÕOPÕúWÕU�� %X� DPDoOD� 36R&� oLSLQLQ� LOJLOL�
XFXQD�� LVWHQLOHQ� KHUKDQJL� ELU� LúDUHWL� X\JXODPDN� �]HUH� ELU� JHULOLP� ND\QD÷Õ� ED÷ODQPÕúWÕU�� dÕNÕú�
ELULPL RODUDN��&<�&�����¶�QLQ���QXPDUDOÕ�SRUWXQD�ED÷ODQDQ�ELU���VDWÕU����NDUDNWHU�/&'�GLVSOD\�
NXOODQÕOPÕúWÕU���
7DQÕPODQDQ� VHQV|U� VLQ\DOL� LúOHPH� DGÕPODUÕ� LoLQ� NXOODQÕODELOHFHN� 36R&� EORNODUÕ� WDUDIÕQGDQ�
JHUoHNOHQHELOHQ�YH�WHVWOHUGH�NXOODQÕODQ�PRG�OOHU�úXQODUGÕU��

x� (QVWUXPDQWDV\RQ�NXYYHWOHQGLULFLVL��,16$03��
x� 3URJUDPODQDELOLU�NXYYHWOHQGLULFL��3*$��
x� $OoDN�JHoLUHQ�ILOWUH��/3)��
x� gUQHNVHO�6D\ÕVDO�'|Q�úW�U�F���$'&��

$\UÕFD� /&'� V�U�OPHVL�� \D]ÕOÕPOD� JHUoHNOHQHQ� ILOWUHOHU� JLEL� LúOHPOHU� LoLQ� LKWL\Do� GX\XODQ�
]DPDQODPD� LúOHPOHULQLQ�\DSÕODELOPHVL�DPDFÕ� LOH� WLPHU�PRG�OOHUL�GH�NXOODQÕOPÕúWÕU��*HUoHNOHQHQ�
36R&�NRQILJ�UDV\RQODUÕ��VD\ÕODQ�EX�PRG�OOHULQ�GH÷LúLN�NRPELQDV\RQODUOD�EHUDEHU�NXOODQÕOPDODUÕ�
LOH� ROXúWXUXOPXúWXU��gUQH÷LQ� VDGHFH� ELU� 3*$�PRG�O�� YH�$'&�NXOODQÕODUDN��$'&�GHQ� RNXQDQ�
GH÷HU� /&'� GH� J|VWHULOPLú� YH� X\JXODQDQ� JHULOLP� LúDUHWLQLQ� KDQJL� GR÷UXOXN� YH� KDVVDVL\HWOH�
VD\ÕVDOODúWÕUÕOGÕ÷Õ�YH\D�3*$�PRG�O�Q�RIIVHW�GH÷HUL��GR\PD�JHULOLPL�JLEL�NULWLN�SDUDPHWUHOHULQLQ�
QDVÕO� ELU� HWNL\H� \RO� DoWÕ÷Õ� LQFHOHQPLúWLU�� %HQ]HU� úHNLOGH� IDUNOÕ� PRG�O� NRPELQDV\RQODUÕ� GD�
PRG�OOHULQ�ELU�WRSODP�SHUIRUPDQVODUÕQÕQ�GH÷HUOHQGLULOPHVL�LoLQ�NXOODQÕOPÕúWÕU���3*$�/3)�$'&�



���
JLEL«�� 6ÕUDODQDQ� E�W�Q� PRG�OOHULQ� ELU� DUDGD� NXOODQÕOGÕ÷Õ� NRQILJ�UDV\RQODUGDQ� ELU� LoLQ� 36R&
'HVLJQHU�SURJUDPÕQGDQ�ELU�J|U�Q�P�DúD÷ÕGD�YHULOPLúWLU��

�

ùHNLO������36R&�'HVLJQHU�SURJUDPÕQGDQ�ELU�J|U�Q�P�
<XNDUÕGDNL� úHNLOGH� YHULOHQ� VLVWHPOH�� 36R&� oLSLQLQ� ELU� XFX� WRSUDNOÕ� oÕNÕú� �UHWHQ� ELU� VHQV|U� LoLQ�
VLQ\DO� LúOHPH� GRQDQÕPÕ� RODUDN� NXOODQÕOPDVÕ� KHGHIOHQPLúWLU�� 3RUW�¶� ÕQ� ��� SLQL� ELU� DQDORJ� JLULú�
RODUDN�3*$�PRG�O�QH��3*$¶�QÕQ�oÕNÕúÕ��DOoDN�JHoLUHQ�ILOWUH�PRG�O�Q�Q�JLULúLQH�YH�EX�PRG�O�Q�
oÕNÕúÕ GD�$'&�PRG�O�Q�Q�JLULúLQH�ED÷ODQPÕúWÕU���
%X� \DSÕ�� VHQV|UGHQ� DOÕQDQ� LúDUHWLQ� NXYYHWOHQGLULOLS�� ILOWUHOHQGLNWHQ� VRQUD� VD\ÕVDOODúWÕUÕODUDN�
NXOODQÕOPDVÕ�VHQDU\RVX��]HULQH�NXUXOXGXU��.XOODQÕODQ�PRG�OOHULQ�KHSVL�SURJUDPODQDELOLUGLU��<DQL�
3*$ PRG�O�Q�Q�ND]DQFÕ��ILOWUH�PRG�O�Q�Q�N|úH�IUHNDQVÕ�YH�$'&¶�QLQ�o|]�Q�UO�÷��\D]ÕOÕP�LOH�
NRQWURO� HGLOHELOPHNWHGLU�� %X� VLVWHPH� ELU� VÕFDNOÕN� DOJÕODPD� HOHPDQÕQ� �17&�� 37&� JLEL«�� GD�
HNOHQPHVL�YH�X\JXQ�\D]ÕOÕP�LOH�VÕFDNOÕN�NRPSDQ]DV\RQX�GD�\DSÕODELOLU��$OJÕODQDQ�VÕFDNOÕ÷D�J|UH�

3LQ�NRQILJ�UDV\RQX�

3*$�0RG�O��

6HoLOL�PRG�OOHU�

$'&¶�\L�JHUoHNOH\HQ�EORNODU�

6LVWHP�VDDW�D\DUODUÕ�

$*)¶�\L�JHUoHNOH\HQ�EORNODU�



���
3*$¶�QÕQ�ND]DQFÕ�GH÷LúWLULOHELOHFH÷L�JLEL�VD\ÕVDO�ELU�G�]HOWPH\H�GH�JLGLOHELOLU��
3*$ PRG�O�Q�Q�\D]ÕOÕPOD�NRQWURO�QH�LOLúNLQ�DoÕNODPDODU�YH��NRPXW�|UQHNOHUL�

3*$B�B6HW*DLQ�3*$B�B*�B�����.D]DQo�GH÷HULQLQ������RODUDN�D\DUODQPDVÕ���.D]DQo������
± ������DUDVÕQGD�GH÷HUOHU�DODELOPHNWHGLU���
3*$B�B6WDUW�3*$B�B0('32:(5��� 3*$ 2S$PSODUÕQÕQ� EHVOHPH� VHYL\HVLQLQ� VHoLOHUHN�
PRG�O�Q EDúODWÕOPDVÕ���%HVOHPH�VHYL\HOHUL��/RZ�0HG�+LJK�ROPDN��]HUH��o�WDQHGLU���

/3)�PRG�O�Q�Q�NRQWURO��
/3)�B�B6HW3RZHU�/3)�B�B/2:32:(5��� /3)� 2S$PSODUÕQÕQ� EHVOHPH� VHYL\HVLQLQ�
VHoLOPHVL��
/3)�B�B6HW&��/3)�B�B)(('%$&.B�����*HUL�EHVOHPH�NDSDVLWHVLQLQ�GH÷HULQLQ������VHoLPL��
/3) PRG�O��2S$PSODU��NDSDVLWHOHU�YH�DQDKWDUODUGDQ�ROXúPDNWDGÕU��)LOWUHQLQ�NDUDNWHULVWL÷L�
2S$PSODUÕQ� ND]DQFÕ�� NDSDVLWHOHULQ� GH÷HUL� YH� GLUHQoOHUL� HPXOH� HGHQ� DQDKWDUODPDOÕ�
NDSDVLWHOHULQ� DQDKWDUODQPD� IUHNDQVÕ� LOH� EHOLUOHQPHNWHGLU�� %X� SDUDPHWUHOHU� &LKD]� (GLW|U�¶�
�QGHNL VLKLUED]�DUDFÕOÕ÷Õ�YH\D�\D]ÕOÕP�LOH�DGDSWLI�RODUDN�NRQWURO�HGLOHELOPHNWHGLU��ùHNLO�������

ùHNLO������)LOWUH�PRG�O�QH�LOLúNLQ�GL\DJUDP��
/3)�B�B6HW3RODULW\�/3)�B�B32/$5,7<B121B,19(57,1*��� )LOWUHQLQ� HYLUPH�HYLUPHPH�
GXUXPXQXQ�VHoLPL��

$'& PRG�O�Q�Q�NRQWURO��
36R&� EORNODUÕ� IDUNOÕ� DPDoODUD� \|QHOLN� RODUDN�� 6$5�6XFFHVVLYH� $SSUR[LPDWLRQ� 5HJLVWHU��



���
LQFUHPHQWDO�YH�'HOWD�6LJPD��\DSÕODUÕQGD�$'&¶�OHUL�GH÷LúLN�o|]�Q�UO�NWH�JHUoHNOH\HELOPHNWHGLU��
<DSÕODQ� IDUNOÕ�X\JXODPDODUGD� IDUNOÕ�$'&¶� OHU�NXOODQÕODUDN�DYDQWDMODUÕ�GH]DYDQWDMODUÕ� J|U�OPH\H�
oDOÕúÕOPÕúWÕU�� $úD÷ÕGD� ùHNLO� ����¶� GH� J|U�OHQ� GH÷LúNHQ� o|]�Q�UO�NO�� LQFUHPHQWDO� $'&¶� \H� DLW�
NRQWURO�NRPXWODUGDQ�ED]ÕODUÕ�YHULOPLúWLU��

$'&,1&95B�B6HW5HVROXWLRQ�����d|]�Q�UO�÷�Q���ELW�RODUDN�VHoLOPHVL��
$'&,1&95B�B6WDUW�$'&,1&95B�B0('32:(5��� $'& 2S$PSODUÕQÕQ� EHVOHPH�
VHYL\HVLQLQ�VHoLOHUHN�PRG�O�Q�oDOÕúPDVÕQÕQ�EDúODWÕOPDVÕ��
$'&,1&95B�B*HW6DPSOHV�����øVWHQLOHQ�VD\ÕGD�|UQH÷LQ�$'&�WDUDIÕQGDQ�RNXQPDVÕ�����DGHW��

����� 36R&�øOH�<DSÕODQ�dDOÕúPDODUD�øOLúNLQ�'H÷HUOHQGLUPH�
%LU� |QFHNL� EDúOÕN� DOWÕQGD� YHULOHQ� PRG�OOHULQ� NRPELQDV\RQODUÕ� LOH� JHUoHNOHQHQ� X\JXODPDODUGD���
KHU� ELU�PRG�O�Q� VHoLOHQ� EHVOHPH�PRGX� LOH� RUDQWÕOÕ� ELU� RIIVHW� ROGX÷X� J|U�OP�úW�U�� %X� RIIVHWLQ�
D]DOWÕOPDVÕ� LoLQ� EHVOHPH� J�F�� G�ú�U�OG�÷�QGH� LVH� NXYYHWOHQGLULFL� NDWODUÕQÕQ� GR\XPD� XODúWÕ÷Õ�
JHULOLP� GH÷HUL� N�o�OPHNWH� YH� DNWLI� NXYYHWOHQGLUPH� E|OJHVL� GDUDOPDNWDGÕU�� $\UÕFD� V|]� NRQXVX�
RIIVHW� GH÷HUOHULQLQ� VÕFDNOÕNWDQ� HWNLOHQPHVL� GH� V|]� NRQXVXGXU��%X�GXUXPGD�KHU� ELU� NDWÕQ� RIIVHWL�
KHVDSODQDUDN�$'&�WDUDIÕQGDQ�RNXQDQ�GH÷HUGHQ�\D]ÕOÕP�\ROX\OD�G�ú�OVH�ELOH�VÕFDNOÕN�HWNLOHULQLQ�
JLGHULOPHVL�D\UÕ�SUREOHP�RODUDN�NDUúÕPÕ]D�oÕNPDNWDGÕU��
$\UÕFD� UHIHUDQV�JLULúL�RODQ�PRG�OOHUH�� UHIHUDQV�RODUDN�*1'�WRSUDN��YHULOGL÷LQGH��oLS� LoHULVLQGH�
JHUoHNOHúHQ� HOHNWURPDJQHWLN� LQG�NVL\RQ� �FURVVWDON� YH\D� ED]Õ� PRG�OOHULQ� DQL� J�o� oHNPHOHUL�
HVQDVÕQGD� WRSUDN� XFXQXQ� VÕIÕUGDQ� IDUNOÕ� GH÷HUOHUGH� GDYUDQPDVÕ� QHGHQL\OH� $'&� KDWDOÕ� GH÷HUOHU�
RNXPDNWDGÕU��%X�VRUXQ� UHIHUDQVÕQ� VLVWHP� LoHUVLQGH�JHUoHNOHQHFHN�ELU�'$&¶�GHQ�VD÷ODQPDVÕ� LOH�
JLGHULOPHVL� P�PN�QG�U� DQFDN� EX� GXUXPGD� �� DQDORJ� YH� �� GLMLWDO� EORN� VLVWHP� ND\QDNODUÕQGDQ�
KDUFDQPÕú�ROPDNWDGÕU���
.XOODQÕODQ���IDUNOÕ�$'&�\DSÕVÕQGDQ�6$5�WLSL�$'&¶�OHULQ�G�ú�N�VHQV|U�X\JXODPDODUÕ�LoLQ�LKWL\Do�
GX\XODQGDQ�o|]�Q�UO�NWH�KDVVDVL\HWWH�ROGXNODUÕ� J|U�OP�úW�U��'HOWD�6LJPD�$'&�\DSÕVÕ� LVH�KHP�
oRN� ID]OD� VLVWHP� ND\QD÷Õ� KDUFDPDNWD� KHP� GH� oLS� �]HULQGH� VDGHFH� ELU� DGHW� 'HOWD�6LJPD�$'&�
JHUoHNOHQHELOPHNWHGLU�� %X� GD� oRNOX� $'&� JHUHNWLUHQ� X\JXODPDODU� QHJDWLI� ELU� GXUXPGXU��
,QFUHPHQWDO�$'&� \DSÕVÕQGDNL�$'&¶� OHU� 36R&� LOH� VHQV|U� VLQ\DOL� VD\ÕVDOODúWÕUPD� LúOHPL� LoLQ� HQ�
X\JXQ� WLSWLU�� +DUFDGÕNODUÕ� EORN� VD\ÕVÕ� YH� |UQHNOHPH� KÕ]Õ� YH� o|]�Q�UO�N� DoÕVÕQGDQ� 36R&¶� XQ�
VD÷ODGÕ÷Õ�HQ�YHULPOL�$'&¶�OHUGLU��
$OoDN� JHoLUHQ� ILOWUH� PRG�OOHULQLQ� LVH� '&� oÕNÕúOÕ� VHQV|U� VLQ\DOOHULQLQ� ILOWUHOHQPHVL� LoLQ� X\JXQ�
ROPDGÕ÷Õ��EX�VLQ\DOOHUH�X\JXODQPDN�LVWHQHELOHFHN�G�ú�N�N|úH�IUHNDQVOÕ�ILOWUHOHPH�LúOHPLQLQ�/3)�



���
EOR÷X� LOH� GH÷LO�� oLS� �]HULQGHNL� 0$&� DUDFÕOÕ÷Õ� LOH� JHUoHNOHQHQ� VD\ÕVDO� ILOWUHOHU� YH\D� \D]ÕOÕP�
\ROX\OD�JHUoHNOHQHQ�ILOWUHOHU�LOH�JHUoHNOHQPHVL�JHUHNWL÷L�DQODúÕOPÕúWÕU��
6RQXo� RODUDN� 36R&¶� XQ� X\JXODPDODUGD� WHPHO� DOÕQDQ� N|SU�� WLSL� VHQV|UOHU� YH� EHQ]HUL� oÕNÕú�
LúDUHWOHULQH�VDKLS�VHQV|U�VLQ\DOOHULQLQ�LúOHQPHVLQGH�NXOODQÕODELOHFH÷L�V|\OHQHELOLU��36R&��WHN�oLS�
VHQV|U�Q� LKWL\Do� GX\GX÷X� LúOHPOHUL� \HULQH� JHWLUPHVL� LOH� W�PGHYUHOHULQ�� D\UÕN� HOHPDQOÕ� GHYUHOHU�
RODQ W�P��VW�QO�NOHULQL�VD÷ODPDNWDGÕU��$QFDN�HOHNWULNVHO�|]HOOLNOHULQLQ�oRN�KDVVDV�X\JXODPDODU�
LoLQ�\HWHUOL�ROPDGÕ÷Õ�V|\OHQHELOLU��'�ú�N�KDVVDVL\HW�JHUHNWLUHQ�VHQV|U�X\JXODPDODUÕ� LoLQ�YHULPOL�
o|]�POHULQ�36R&�LOH�VD÷ODQPDVÕ�LVH�P�PN�Q�J|]�NPHNWHGLU��
�



���
��� 6218d/$5�
<DSÕODQ� oDOÕúPD�� EH\D]� Hú\D� |]HOLQGH�� oHYUHVLQGHNL� IL]LNVHO� GH÷LúLPOHULQ� ELU� NÕVPÕQÕ� DOJÕOD\DQ�
KHUKDQJL�ELU� HOHNWURQLN� NRQWURO� VLVWHPLQLQ�GL]D\Q�YH�JHUoHNOHPH�DúDPDODUÕQGDQ�ELUL� RODQ�� LOJLOL�
IL]LNVHO�E�\�NO�÷�Q�HOHNWULNVHO�ELU�LúDUHWH�G|Q�úW�U�OPHVL�YH�EX�LúDUHWLQ�WDúÕGÕ÷Õ�YHULQLQ�NRQWURO�
ELULPL WDUDIÕQGDQ�PDNVLPXP� GR÷UXOXNOD�YHULPOLOLNOH� HOGH� HGLOPHVL� NRQXVXQGD� ELOJL� YH� WHFU�EH�
ND]DQÕOPDVÕQÕ�VD÷ODPÕúWÕU��
dDOÕúPD\D�EDúODUNHQ��IÕUÕQ�YH�EX]GRODEÕ�LoHULVLQGH��QHP�YH�JD]�GH÷LúLPOHULQLQ�DOJÕODQDUDN�J�QO�N�
KD\DWÕQ� YD]JHoLOPH]� ELUHU� SDUoDVÕ� KDOLQH� JHOPLú� EX� LNL� PDNLQHQLQ� GDKD� YHULPOL� YH� GDKD�
DNÕOOÕ�\HWHQHNOL� KDOH� JHWLULOPHOHUL� � KHGHI� DOÕQPÕúWÕU��%X�NDSVDPGD�oDOÕúDQÕQ� LON� DúDPDVÕ�QHP�YH�
JD]� RODUDN� DQÕODQ� IL]LNVHO� E�\�NO�NOHU�� EX]GRODEÕ� YH� IÕUÕQGD� EHQ]HU� X\JXODPDODU� KDNNÕQGD�
D\UÕQWÕOÕ� ELU� OLWHUDW�U� DUDúWÕUPDVÕ� \DSÕOPÕúWÕU��1HPLQ� YH� JD]ÕQ� GR÷DVÕ�� GH÷LúLPOHULQL� \|QOHQGLUHQ�
HWNLOHU�YH�NXOODQÕODFDNODUÕ�EH\D]� Hú\DQÕQ� LúOHYOHUL� LOH�E�\�NO�÷�Q�QDVÕO� HWNLOHúLPL�|÷UHQLOPLúWLU��
1HP YH� JD]� DOJÕODPD� KDNNÕQGDNL� OLWHUDW�U�Q� YH� NRQX\D� LOLúNLQ� SDWHQWOHULQ� LQFHOHQPHVLQL�
NDSVD\DQ�YH�EX� oDOÕúPDQÕQ� LNLQFL�YH��o�QF��E|O�POHULQGH� D\UÕQWÕODUÕ� LOH� YHULOPLú�RODQ� OLWHUDW�U�
WDUDPDVÕQGDQ�ND]DQÕODQ�ELOJL�EXQODUÕ�WDNLS�HGHQ�X\JXODPD�oDOÕúPDODUÕQD�\|Q�YHUPLúWLU��
dDOÕúPD� NDSVDPÕQÕQ� EX]GRODEÕ� YH� IÕUÕQGD� QHP� YH� JD]� DOJÕODPD� RODUDN� VHoLOPHVLQLQ� VHEHEL� LON�
EDNÕúWD� EX]GRODEÕQGD� \L\HFHNOHULQ� VDNODQPDVÕ� V�UHFLQGH� EX]GRODEÕQGDNL� \L\HFHNOHULQ�
WD]HOLN�ER]XOPD� GXUXPXQXQ� VDNODPD� RUWDPÕQÕQ� QHP� YH� JD]� G�]H\LQH� ED÷OÕ� ROGX÷X� YH� IÕUÕQGD�
SLúLUPH� LúOHPL� ER\XQFD� QHPLQ� SLúLUPH� NDOLWHVLQL� HWNLOHGL÷L� YH� SLúPH� ER\XQFD� RUWDPGDNL� JD]�
PLNWDUÕQÕQ�SLúPH�GXUXPX� LOH� LOLúNLOL� RODUDN�GH÷LúWL÷LQLQ�G�ú�Q�OPHVLGLU��$QFDN� OLWHUDW�UGH�QHP�
DOJÕODPDQÕQ�oRN�IDUNOÕ�DPDoODUOD�YH�X]XQ�]DPDQGÕU�X÷UDúÕODQ�ELU�NRQX�ROGX÷X��EXQX�WHUVLQH�JD]�
DOJÕODPD�NRQXVXQXQ�J|UHFH� oRN� \HQL�ELU�NRQX�ROGX÷X�J|U�OP�úW�U��'L÷HU� WDUDIWDQ�KHUKDQJL�ELU�
EH\D]� Hú\D\D� HQWHJUH� HGLOHFHN� HOHNWURQLN� VHQV|UOHULQ�� GL÷HU� X\JXODPD� DODQÕQGD� NXOODQÕODQ�
EHQ]HUOHULQGHQ� IDUNOÕ� RODUDN� VDKLS� ROPDVÕ� JHUHNHQ� |QHPOL� WLFDUL� |]HOOLNOHUH� VDKLS� ROPDVÕ�
JHUHNPHNWHGLU��)ÕUÕQ�YH� IÕUÕQ�JLEL��U�QOHU�oRN� ID]OD� VD\ÕGD��UHWLOGLNOHULQGHQ��EDUÕQGÕUGÕNODUÕ�KHU�
HOHPDQÕQ� RODELOHFHN� HQ� D]� PDOL\HWH� VDKLS� ROPDODUÕ� JHUHNPHNWHGLU�� %X� ED÷ODPGD� QHP� YH� JD]�
VHQV|UOHUL� D\UÕúPDNWDGÕUODU�� dRN� IDUNOÕ� VSHVLILNDV\RQODUD� YH� EH\D]� Hú\D\D� HQWHJUDV\RQX� V|]�
NRQXVX�RODELOHFHN�PDOL\HWOHUGH�QHP�VHQV|UOHUL�PHYFXWWXU��%XQD�NDUúÕQ�HOHNWURQLN�GHYUH�HOHPDQÕ�
\DSÕVÕQGDNL� JD]� VHQV|UOHULQLQ� �UHWLP� WHNQRORMLOHUL� KHQ�]� JHOLúLPLQL� V�UG�UPHNWH� YH�
oHúLWOHQPHNWHGLU�� %H\D]� Hú\DGD� NXOODQÕODELOHFHN� RODQ� WHNQLN� NÕVÕWODUÕ� NDUúÕOD\DQ� VHQV|UOHU� V|]�
NRQXVX� ROGX÷XQGD� GD�PDDOHVHI� oRN� VD\ÕGD� �UHWLFL� YH�PDOL\HW� DOWHUQDWLIL� EXOXQPDPDNWDGÕU�� %X�
GXUXP�DOWÕQGD�oDOÕúPDQÕQ�X\JXODPD�DODQÕ�QHP�VHQV|UOHUL�RODUDN�|]HOOLNOHGH�IÕUÕQGD�QHP�DOJÕODPD�
RODUDN�GDUDOWÕOPÕúWÕU��



���
)ÕUÕQGD� SLúLUPH� NRQWURO� X\JXODPDVÕQGD� QHP� VHQV|U�Q�Q� NXOODQÕPÕ� LOH� LOJLOL� RODUDN� LQWHUQHWWHQ�
�]HULQGHQ HGLQLOHQ� oRN� VD\ÕGD� QHP� VHQV|U�� WHNQLN� GRN�PDQODUÕ� YH� X\JXODPD� QRWODUÕQÕQ�
LQFHOHQPHVL�VRQXFXQGD��IÕUÕQGD�NXOODQÕOPD\D�X\JXQ�QHP�VHQV|U�Q�Q�VDKLS�ROPDVÕ�JHUHNOL�WHNQLN�
VSHVLILNDV\RQODU�ú|\OH�EHOLUOHQPLúWLU��

x� 6HQV|U�\HUOHúNHVL��)ÕUÕQ�EDFDVÕ�
x� dDOÕúPD�6ÕFDNOÕN�%|OJHVL����R&����R&
x� dDOÕúPD�1HP�%|OJHVL������5+�������5+�
x� +DVVDVL\HW�������5+�
x� %DFD�LoHULVLQGHNL�\D÷��NLU�JLEL�NRúXOODUD�GD\DQÕPOÕ�NÕOÕI�\DSÕVÕ�

%X]GRODEÕQGD� \L\HFHNOHULQ� UDI� |PU�Q�� DUWÕUPDN� DPDFÕ\OD� VHE]HOLN� LoHULVLQGH� QHP� DOJÕODPD�
DPDoOÕ� NXOODQÕOPD\D� X\JXQ� QHP� VHQV|U�Q�Q� VDKLS� ROPDVÕ� JHUHNOL� WHNQLN� VSHVLILNDV\RQODU�
úXQODUGÕU��

x� 6HQV|U� \HUOHúNHVL�� %X]GRODEÕ� VHE]HOLN� E|OPHVL� YH\D� \L\HFHN� W�U�QH� |]HO�
ROXúWXUXOPXú�\L\HFHN�VDNODPD�E|OPHVL��

x� dDOÕúPD�6ÕFDNOÕN�%|OJHVL����R&����R&
x� dDOÕúPD�1HP�%|OJHVL������5+�������5+�
x� +DVVDVL\HW�������5+�

7HNQLN� VSHVLILNDV\RQODUÕ� EH\D]� Hú\DGD� NXOODQÕOPD\D� X\JXQ� QHP� VHQV|U�� �UHWLFLOHUL� YH� VHQV|U�
NRGODUÕ úXQODUGÕU�� +21(<:(//� +,+������� +21(<:(//� +,+������� +<*520(75,;�
+0;����'6�� 60$57(&� 607+6���� 2+0,&� ,QVWUXPHQWV� $%6������ *()5$1�
+�����+������6(16,5,21�6+7;;��+80,5(/�+6�����������3$1$0(75,&6�0LQLFDS����
%X]GRODEÕQGD�VHE]HOLNWH�QHP�DOJÕODPD�DPDoOÕ�2+0,&�,QVWUXPHQWV�$%6�����GÕúÕQGD�GL÷HU�QHP�
VHQV|UOHUL NXOODQÕOPD\D� X\JXQGXU�� .DSDVLWLI� YH� UH]LVWLI� WLS� VHQV|UOHULQ� EX]GRODEÕ� NRúXOODUÕQGD�
SHUIRUPDQVÕ�KHGHIOHQHQ�VÕQÕUODUGDGÕU��
dHúLWOL��UHWLFLOHUH�DLW�HOHNWULNOL�DQNDVWUH�IÕUÕQODU�LQFHOHQGL÷LQGH��EX�IÕUÕQODUGD�QHP�DOJÕODPD�DPDoOÕ�
2KPLF� ,QVWUXPHQWV� $%6����� ÕVÕO� LOHWNHQOLN� VHQV|U�Q�Q� NXOODQÕOGÕ÷Õ� J|U�OP�úW�U�� (3&26��
6+,%$85$� JLEL� �UHWLFLOHULQGH� EHQ]HU� WHNQLN� VSHVLILNDV\RQODUGD� ÕVÕO� LOHWNHQOLN� QHP� VHQV|UOHUL�
PHYFXWWXU��2+0,&�$%6����� WHUPDO�LOHWNHQOLN�GH÷LúLPL�\ROX\OD�DOJÕODPD�\DSDQ�ELU�PXWODN�QHP�
VHQV|U�G�U������& oDOÕúPD�DUDOÕ÷ÕQÕQ��VW�VÕQÕUÕ�RODUDN�YHULOPHNWHGLU��1HPL�������J�P� DUDOÕ÷ÕQGD�
|OoHELOPHNWHGLU��$\UÕFD�NLP\DVDO�JD]ODUD�YH�\R÷XúPD\D�NDUúÕ�GD\DQÕNOÕGÕU�YH�NRUX\XFX�ELU�NÕOÕI�
�KRXVLQJ� LoLQGHGLU�� '&� ��9¶OD� EHVOHQPHNWH� YH� oÕNÕúÕ� ����P9� DUDVÕQGD� GH÷LúPHNWHGLU�� )ÕUÕQ�
X\JXODPDODUÕ� LoLQ� JD\HW� X\JXQ� J|]�NPHNOH� EHUDEHU�� ÕVÕO� LOHWNHQOLN� VHQV|UOHUL� G�ú�N�



���
VÕFDNOÕNODUGDNL�NDUDUOÕOÕN�SUREOHPOHUL�QHGHQL\OH�EX]GRODEÕ�X\JXODPDODUÕ�LoLQ�WHUFLK�HGLOPHPHOLGLU��
.RQX\D� LOLúNLOL� SDWHQWOHU� LQFHOHQGL÷L� DNÕOOÕ� ELU� SLúLUPH� LoLQ� JHUHNHQ� ELOJLOHULQ� QHP� YH� JD]�
VHQV|UOHUL� LOH� HOGH� HGLOPHVL� YH� EX� ELOJLOHU� LOH� QHP� YH� VÕFDNOÕN� NRQWURO�� \DSÕODUDN� NXOODQÕFÕ�
PHPQXQL\HWL� VD÷OD\DFDN� NDOLWHOL� SLúLUPH� VD÷ODPDQÕQ� P�PN�Q� ROGX÷X�� oHúLWOL� EH\D]� Hú\D�
�UHWLFLOHULQLQ� \DNÕQGD� ]DPDQGD� EX� |]HOOLNOHUL� �U�QOHUH� ND]DQGÕUPD� oDEDVÕ� LoHULVLQGH� ROGXNODUÕ�
J|U�OP�úW�U�� 3DWHQWOHU� oR÷XQOXNOD�� VHQV|UOHUGHQ� HOGH� HGLOHQ� ELOJLOHULQ� X\JXQ� SLúLUPH\L�
JHUoHNOHúWLUPHN�LoLQ� IÕUÕQÕQ�LOJLOL�NRPSRQHQWOHULQL�NXPDQGD�HGHFHN�RWRPDWLN�NRQWURO�VLVWHPLQLQ�
JLULú� E�\�NO�NOHUL� RODUDN� NXOODQÕOPDVÕ� LOH� LOLQWLOLGLU�� )ÕUÕQGD� SLúLUPHQLQ� EDúODQJÕo� DúDPDODUÕQGD�
DOÕQDQ QHP� ELOJLVL� LOH� SLúLULOPHNWH� ROXQDQ� \L\HFH÷LQ�PLNWDUÕ� YH� W�U�� EHOLUOHQHELOPHNWHGLU�� *D]�
VHQV|U��SLúLUPH�RUWDPÕQGDQ�HOGH�HGLQLOHQ�YHULOHULQ�DQDOL]L�LOH�\L\HFHN�W�U�Q�Q��SLúLUPH�V�UHVLQLQ�
EHOLUOHQPHVLQGH� YH� NRPSRQHQWOHULQ� VD÷OÕNOÕ� YH� NDOLWHOL� SLúLUPH\L� VD÷OD\DFDN� úHNLOGH� NRQWURO�
HGLOPHVLQGH�HWNLQ�ELU�úHNLOGH�NXOODQÕOPDNWDGÕU��
%X]GRODEÕ� X\JXODPDODUÕQD� DLW� SDWHQWOHUGH� VÕNOÕNOD� |]HO� WDVDUODQPÕú� ELU� E|OPHGH� �|UQ�� VHE]HOLN��
EHOLUOL� W�U� \L\HFHN� JUXSODUÕ� LoLQ� VÕFDNOÕN�� QHP� YH� JD]� DOJÕODPD� LOH� \L\HFH÷LQ� WD]HOL÷LQLQ�
NHVWLULPLQH� GH÷LQLOPHNWHGLU�� *D]� VHQV|UOHUL� \L\HFHN� W�U�QH� X\JXQ� VDNODPD� NRúXOODUÕQÕQ� WHPLQ�
HGLOPHVL� YH� \L\HFHNOHULQ� VDNODPD� V�UHOHULQL� DUWWÕUPDQÕQ� \DQÕQGD�� \L\HFHNOHU� ER]XOGX÷X� ]DPDQ�
NXOODQÕFÕQÕQ�X\DUÕOPDVÕQD�GD�RODQDN�YHUPHNWHGLU��
.RQX\OD� LOJLOL� SDWHQWOHULQ� VD\ÕVÕQGDNL� DUWÕúÕQGD� J|VWHUGL÷L� JLEL� QHP� YH� JD]� VHQV|UOHULQLQ�
NXOODQÕOPDVÕ\OD� NXOODQÕFÕODUÕQ� ND]DQGÕ÷Õ� NROD\OÕN� YH� HNRQRPL� J|]� |Q�QH� DOÕQGÕ÷ÕQGD� \DNÕQ� ELU�
JHOHFHN�LoLQGH�QHP�YH�YH\D�JD]�VHQV|UO��IÕUÕQODUÕQ�YH�EX]GRODSODUÕQÕQ�úX�DQ�ROGX÷XQGDQ�oRN�GDKD�
\D\JÕQ�RODUDN�NXOODQÕODQ�YH�DUDQÕODQ��U�QOHU�KDOLQH�JHOHFH÷LQL�V|\OHPHN�P�PN�QG�U���
3DWHQW�YH�OLWHUDW�U�WDUDPDVÕQÕQ�DUGÕQGDQ�X\JXODPDGD�NDUúÕODúÕOPDVÕ�PXKWHPHO�]RUOXNODUÕ�J|UPHN�
YH NRQX\D�LOLúNLQ�WHFU�EH\L�DUWWÕUPDN�DPDFÕ�LOH�RODUDN�VDWÕODQ�HOHNWULNOL�DQNDVWUH�IÕUÕQODU�LoHULVLQGH�
QHP� VHQV|UO�� RODQ� PRGHOOHULQ� LQFHOHQPHVL� G�ú�Q�OP�úW�U�� 3L\DVDGD� EXOXQDQ� W�P� �U�QOHU�
LoHULVLQGH� \DOQÕ]FD� 'H 'LHWULFK� '3���;� PRGHOL �]HULQGH� QHP� VHQV|U�� EXOXQGX÷X� WHVSLW�
HGLOPLúWLU�� %XQXQ� GÕúÕQGD� QHP� VHQV|U�� ROPD\DQ� DQFDN� �]HULQGH� EXKDUOÕ� SLúLUPH\L� VD÷OD\DFDN�
QHPOHQGLUPH��QLWHVL�PHYFXW�RODQ�$(*�&RPSHWHQFH�LVLPOL�ELU��U�Q�GDKD�EXOXQPDNWDGÕU��%X�LNL�
HOHNWULNOL� DQNDVWUH� IÕUÕQÕQ� QHP� VHQV|U��� QHP� DOJÕODPD� YH� SLúLUPH� NRQWURO� PHNDQL]PDODUÕ�
LQFHOHQGL÷LQGH��KHU�LNL��U�QGH�GH�QHP�DOJÕODPD�YH�NRQWURO�YH�EXKDUOÕ�SLúLUPH�|]HOOLNOHULQLQ�HWNLQ�
RODUDN� NXOODQÕOPDGÕ÷Õ� J|U�OPHNWHGLU�� øQFHOHPH� VRQXQFXQGD� QHP� DOJÕOD\DQ�QHP� NRQWUROO�� IÕUÕQ�
oDOÕúPDVÕ� LOH� NXOODQÕFÕODUD� HNVWUD� IRQNVL\RQHOOLN�� NRQIRU� YH� KLM\HQ� VD÷OD\DFDN� \HQL� |]HOOLNOHULQ�
ND]DQGÕUÕODELOHFH÷L�J|U�OP�úW�U��
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%X� DúDPDGDQ� VRQUD� X\JXQ�PHNDQLN� |]HOOLNOHUH� VDKLS� RODUDN� JHOLúWLULOHQ� SURWRWLS� �]HULQGH� QHP�
DOJÕODPD� JHUoHNOHúWLULOPLúWLU�� gQFHOLNOH� IÕUÕQ� EDFD� NHVLWL� LoHULVLQGH� RSWLPXP� QHP� DOJÕODPD\Õ�
VD÷OD\DQ� VHQV|U� \HUOHúNHVL� EHOLUOHQPLúWLU�� %X� \HUOHúNHGH� 2+0,&� ,167580(176� $%6����
PXWODN� QHP� VHQV|U�� LOH� GR÷UX� YH� WHNUDUODQDELOLU� |Oo�POHU� DOÕQDELOGL÷L� J|U�OP�úW�U�� )ÕUÕQ� EDFD�
NHVLWL� YH� IÕUÕQ� RUWD� QRNWDVÕQD� �NDYLWH�� \HUOHúWLULOHQ� QHP� VHQV|UOHUL� YHULOHUL� DQDOL]� HGLOHUHN�� EDFD�
NHVLWLQGHNL� QHP� GH÷HUL� LOH� NDYLWH� LoLQGHNL� QHP� GH÷HUL� DUDVÕQGDNL� LOLúNL� NXUXOPXúWXU�� <DSÕODQ�
|Oo�POHU YH� YHUL� DQDOL]OHUL� VRQXFX� IÕUÕQ� NDYLWHVL� LoHULVLQGHNL� QHP�PLNWDUÕ� LOH� IÕUÕQ� EDFD� NHVLWL�
DUDVÕQGD GR÷UXVDO�ELU�LOLúNL�ROGX÷X�YH�EDFDGD�\DSÕODQ�|Oo�POHU�LOH�IÕUÕQ�LoHULVLQGHNL�QHPLQ�\�NVHN�
GR÷UXOXNOD�NHVWLULOHELOGL÷L�J|U�OP�úW�U��
)ÕUÕQ�LoHULVLQGH�IDUNOÕ�PLNWDUGD�\L\HFH÷LQ�GDYUDQÕúÕQÕ�PRGHOOHPHN��]HUH�����PO������PO�YH���OW�
VX LOH�\DSÕODQ�SLúLUPH�GHQH\OHULQGH�HOGH�HGLOHQ�YHULOHU�LQFHOHQGL÷LQGH��QHP�VHQV|U��NXOODQÕODUDN�
\L\HFH÷LQ�PLNWDUÕ�KDNNÕQGD�NHVWLULPGH�EXOXQPDQÕQ�P�PN�Q�ROGX÷X�J|U�OP�úW�U��(OGH�HGLOHQ�EX�
VRQXo� HOHNWULNOL� DQNDVWUH� IÕUÕQGD� QHP� DOJÕODPD� \ROX\OD� \L\HFH÷LQ� PLNWDUÕQÕQ� DOJÕODQPDVÕ� YH�
\L\HFHN�FLQV�YH�PLNWDUÕQD�X\JXQ�RWRPDWLN�SLúLUPH�DOJRULWPDVÕQÕQ�JHOLúWLULOPHVLQGH�NXOODQÕODELOLU��
$\UÕFD�NRQYDQVL\RQHO�IÕUÕQODUGDQ�FLGGL�DQODPGD�GDKD�DNÕOOÕ�PRGHOOHULQ�GL]D\QÕ�LoLQ�JHUHNOL�RODQ�
ELOJLQLQ�QH�ROGX÷X�J|U�OP�úW�U��%X�ED÷ODPGD� IÕUÕQGD�QHP�DOJÕODPD�YH�NRQWUROH�GD\DOÕ� SLúLUPH�
DOJRULWPDVÕQÕQ�KDQJL�\L\HFHN�W�UOHULQL�NDSVD\DFD÷Õ�EHOLUOHQPHOLGLU��.HN�YH�E|UHN�JLEL�|]HO�ED]Õ�
\L\HFHNOHU� LoLQ� EHOLUOL� PLNWDUGD� \L\HFHNOHU� HVDV� DOÕQDUDN�� \L\HFH÷LQ� PLNWDUÕ�� QHP� PLNWDUÕ� YH�
RSWLPXP� SLúLUPH� V�UHVL� LOH� RSWLPXP� SLúLUPH� DOJRULWPDVÕQÕQ� JHOLúWLULOPHVLQH� \|QHOLN� SLúLUPH�
WHVWOHUL� \DSÕOPDOÕGÕU�� %X� GHQH\VHO� oDOÕúPDODUGD� HOGH� HGLOHQ� HQVWU�PDQWDO� VRQXoODUD� SDUDOHO��
NXOODQÕFÕ�EH÷HQLVLQL�WHPVLO�HGHFHN�GX\XVDO�WHVWOHU�\DSÕOPDOÕ�YH�QHP�DOJÕODPD�YH�NRQWUROH�\|QHOLN�
HOHNWURQLN�NRQWURO�DOJRULWPDVÕQGD�NXOODQÕODELOHFHN�ELU�YHUL�WDEDQÕ�KD]ÕUODQPDOÕGÕU��
*HUHN EDKVHGLOHQ�YHUL�WDEDQÕ�KD]ÕUODPD�oDOÕúPDODUÕQGD��]HUH�JHUHNVH�GH÷LúLN�\DSÕGD�JHRPHWULGH��
IDUNOÕ�QHP�DOJÕODPD�\DSDQ�IÕUÕQODUÕQ�GL]D\QÕ�oDOÕúPDODUÕQGD�NXOODQÕOPDN��]HUH�ELU�QHP�DOJÕODPD�
HQVWUXPDQWDV\RQX�X\JXODPDVÕ�JHUoHNOHúWLULOPLúWLU��*HOLúWLULOHQ�X\JXODPD�LOH�IÕUÕQGD�QHP�DOJÕODPD�
LOH�LOJLOL�\DSÕODFDN�GHQH\VHO�oDOÕúPDODU�LoLQ�JHQHO�DPDoOÕ�ELU�|Oo�P�VLVWHPL�VD÷ODQPÕúWÕU��
6RQ DúDPDGD� VHQV|UOHULQ� EH\D]� Hú\DODUD� HQWHJUDV\RQX� NDSVDPÕQGD� VHQV|UOHUGHQ� HOGH� HGLOHQ�
HOHNWULNVHO� LúDUHWOHULQ� FLKD]ODU� �]HULQGH� EXOXQDQ� NRQWURO� NDUWODUÕQD� X\JXQ� úHNLOGH� LOHWLPLQGH�
NXOODQÕODELOHFHN� HOHNWURQLN� GRQDQÕPODU� DUDúWÕUÕOPÕúWÕU�� %H\D]� Hú\DODUGD� NXOODQÕODELOHFHN�
VHQV|UOHUH� DLW� oÕNÕú� LúDUHWOHULQLQ� �*HULOLP�� DNÕP�� IUHNDQV�� � Y�E��� EX� LúDUHWL� LúOH\HFHN� NRQWURO�
ELULPLQH� WDúÕQPDGDQ� |QFH� YH\D� NRQWURO� ELULPL� LoHULVLQGH� \XNDUÕGD� VD\ÕODQ� SDUDPHWUHOHUH� ED÷OÕ�
RODUDN� oHúLWOL� LúOHPOHUGHQ� JHoLULOPHVL� JHUHNPHNWHGLU��*HQHO� RODUDN� VLQ\DO� LúHPH� LVPL� DQÕODQ� EX�
LúOHPOHU��



���

x� NXYYHWOHQGLUPH��
x� J�U�OW�GHQ�DUÕQGÕUPD��
x� LúDUHWLQ��LúDUHWL�JLULú�RODUDN�DODQ�VLVWHPH�X\JXQODúWÕUPDVÕ���'&�RODUDN�|WHOHQPHVL�YH\D�$&�

LúDUHWOHULQ�GR÷UXOWXOPDVÕ�JLEL«��
x� VHQV|UOHULQ�VÕFDNOÕN�JLEL�oDSUD]�ED÷ÕPOÕOÕNODUÕQGDQ�ND\QDNODQDQ�ER]XOPDODUÕQ�JLGHULOPHVL��
x� VLQ\DO�LOH�X\DUDQ�DUDVÕQGDNL�LOLúNLQLQ�OLQHHUOHúWLULOPHVL��

�RODUDN� EHOLUOHQPLúWLU�� øQFHOHPH� NDSVDPÕ� EX� LúOHPOHUL� \HULQH� JHWLUPHN� �]HUH� NXOODQÕODELOHFHN�
HOHNWURQLN� GRQDQÕPODUGDQ� \HQLOLNoL� RODQODUÕQ� EHOLUOHQPHVL�� |]HOOLNOHULQLQ�� SHUIRUPDQVODUÕQÕQ� YH�
DYDQWDM�GH]DYDQWDMODUÕQÕQ� J|U�OPHVL� RODUDN� EHOLUOHQPLúWLU�� .RQYDQVL\RQHO� 2S$PSOÕ� YH\D�
WUDQVLVW|UO�� NXYYHWOHQGLULFLOHU� YH� D\UÕN� GLUHQo�NDSDVLWH� HOHPDQODUÕ� LOH� JHUoHNOHQHQ� ILOWUHOHU�
LQFHOHPH� GÕúÕQGD� WXWXOPXú�� WDQÕPODQDQ� \HQLOLNoL� DQOD\ÕúÕQD� X\JXQ� RODUDN�� 3*$���� �VHQV|U�
NRúXOODQGÕUÕFÕVÕ��YH�36R&��SURJUDPODQDELOLU�WHN�oLS�VLVWHP��LVLPOL�LNL�HQWHJUH�GHYUH�HOH�DOÕQPÕúWÕU��
$\UÕQWÕODUÕ� %|O�P� �¶� GH� YHULOHQ� LQFHOHPH� X\JXODPDODUÕQÕQ� DUGÕQGDQ� WDVDUÕP� DPDFÕ� GR÷UXGDQ�
VHQV|UOHUOH� ELUOLNWH� NXOODQÕOPDN� RODQ� 3*$���� D÷ÕUOÕNOÕ� ROPDN� �]HUH� KHU� LNL� W�PGHYUHQLQ� GH�
VHQV|UOHUGHQ� HOGH� HGLOHQ� LúDUHWOHULQ� úHNLOOHQGLULOPHVL� LoLQ� NXOODQÕOGÕNODUÕQD� NRQYDQVL\RQHO�
VLVWHPOHULQ� VD÷ODGÕ÷Õ� o|]�POHULQ� W�P�Q�� VD÷ODGÕNODUÕ� YH� E�W�Q� LúOHPOHULQ� WHN� ELU� oLS� �]HULQGH�
JHUoHNOHQPHVL�DYDQWDMÕQÕ�GD�JHWLUGLNOHUL�J|U�OP�úW�U��$\UÕFD�SURJUDPODQDELOLU�\DSÕODUÕ�VD\HVLQGH�
D\QÕ�VHQV|U�Q�VHQV|U�GHYUHVLQLQ�IDUNOÕ�X\JXODPDODUD�NROD\FD�DGDSWH�HGLOHELOPHVL�V|]�NRQXVXGXU���
øOHUOH\HQ� ]DPDQ� LoHULVLQGH� EX� WLS� VHQV|UOHUH� |]HO� HQWHJUHOHULQ� \D\JÕQODúDFD÷Õ�� VHQVRU� YH\D�
VHQV|UOHUL� RODQ� ELU� oRN� HOHNWURQLN� G�]HQHNWH� EX� HQWHJUHOHULQ� GH� YDU� RODFD÷ÕQÕ� V|\OHPHN�
P�PN�QG�U�� %H\D]� Hú\D� NRQWURO� NDUWODUÕ� LoLQ� GH� EX� DoÕGDQ� EDNÕOGÕ÷ÕQGD� D\UÕFDOÕNOÕ� ELU� GXUXP�
ROPDGÕ÷Õ�J|U�OP�úW�U��
.ÕVDFD�� EX� oDOÕúPDGD� QHP� VHQV|U�Q�Q� HOHNWULNOL� DQNDVWUH� IÕUÕQGD� NXOODQÕOPDVÕ� |]HOLQGH�� JHQHO�
RODUDN�ELU�VHQV|U�Q�KHU�KDQJL�ELU�VLVWHPH�HQWHJUDV\RQX�V�UHoOHULQL�KHSVL�YHULOPLúWLU��.DYUDPVDO�
DOW\DSÕQÕQ� ROXúWXUXOPDVÕQGDQ�� X\JXQ� DOJÕODPD� WHNQRORMLVLQLQ�VHQV|U�Q� VHoLOPHVLQH�� VLVWHP�
�]HULQGH� DOJÕODPD� GR÷UXOX÷XQXQ� NRQWURO� HGLOPHVLQGHQ�� VHQV|U� VLQ\DOLQL� LúOH\HFHN� HOHNWURQL÷LQ�
|]HOOLNOHULQH�NDGDU�W�P�DúDPDODU��|÷UHQLOHQ�W�P�D\UÕQWÕODUÕ�LOH�YHULOPLúWLU��
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.$<1$./$5�
$JLOHQW������$�'DWD�$FTXLVLWLRQ�6ZLWFK�8QLW�3URGXFW�2YHUYLHZ���������������
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$ SUDFWLFDO�7HFKQLTXH�IRU�PLQLPL]LQJ�WKH�QXPEHU�RI�PHDVXUHPHQWV�LQ�VHQVRU�VLJQDO�FRQGLWLRQLQJ�FDOLEUDWLRQ´�$UW�.D\��0LNKDLO�,YDQRY��9LROD�6FKlIIHU��+D]LUDQ���������������������������
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1HZ PLFUR�PDFKLQHG� ZDWHU� YDSRU� VHQVRU� IRU� KRPH� DSSOLDQFH� DSSOLFDWLRQV�� 5DOSK� )HQQHU��+\JURPHWUL[�,QF��$OSLQH���&$��8�6�$���������
2KPLF�LQVWUXPHQW�$%6�����GDWDVKHHW���������
3DQDPHWULFV��0LQLFDS��GDWDVKHHW������������������
3*$��� (90�8VHU¶V�*XLGH��������������
3*$��� 1RLVH�)LOWHULQJ����������
3*$��� 8VHU¶V�*XLGH������������������
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6HQVRUV��2FDN���������������
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