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WRSODQDELOHFH÷L�EHOLUOHQPHOLGLU��%X�oDOÕúPDGD�GD�ELU�|Q�WDVDUÕP�\DSÕOPÕú�YH�|QFHOLNOH�
oDOÕúPD\D� DOWOÕN� RODFDN� JUDILN� YHULOHULQ� WHPLQL� \ROXQD� JLGLOPLúWLU�� dDOÕúPDGD� DOWOÕN�
RODUDN NXOODQÕODQ� KDULWDODU� hQ\H� %HOHGL\HVL� YH� hQ\H� .|\� +L]PHWOHUL�
0�G�UO�÷�¶QGHQ�WHPLQ�HGLOPLúWLU��
hQ\H¶QLQ�������¶OLN�LPDU�SDIWDODUÕ�YH�KDOLKD]ÕU�KDULWDODUÕ�NXOODQÕODUDN�oDOÕúPD�DOWOÕ÷Õ�
KD]ÕUODQPÕúWÕU��dDOÕúPD\D� JUDILN� YHUL� RODUDN� DNWDUÕODFDN� RODQ� KDULWDODUÕQ� WHPLQLQGHQ�
VRQUD� ELOJL� VLVWHPLQGH� ROPDVÕ� JHUHNHQ� V|]HO� YHULOHULQ� HOGH� HGLOPHVL� DúDPDVÕQD�
JHoLOPLúWLU��%X�DúDPDGD�YHUL�WRSODQÕODELOHFHN�NXUXPODUOD�WHPDVD�JHoLOPLúWLU��
hQ\H¶GHNL� \ÕOOÕN� IÕQGÕN� �UHWLPL�� \ÕOOÕN� IÕQGÕN� LKUDFDWÕ�� N|\OHUGHNL� PHYFXW� IÕQGÕN�
DODQODUÕ� YH� EX� DODQODUGDNL� IÕQGÕN� �UHWLPL�� LOoHGH� DNWLI� RODUDN� oDOÕúDQ� IÕQGÕN� NÕUPD�
IDEULNDODUÕQÕQ� �UHWLP� NDSDVLWH� YHULOHUL�� IDEULNDODUÕQ� HNLSPDQ� ELOJLOHUL�� IDEULND�
oDOÕúDQODUQD�DLW�ELOJLOHU�øOoH�7DUÕP�0�G�UO�÷�¶QGHQ�WHPLQ�HGLOPLúWLU��øOoHGHNL�IÕQGÕN�
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LKUDFDWÕQD�GDLU�ELOJLOHU�'76��'Õú�7LFDUHWWH�6WDQGDUGL]DV\RQ��)ÕQGÕN�(NVSHUOL÷L�hQ\H�
*UXS�%DúNDQOÕ÷Õ¶QGDQ�WHPLQ�HGLOPLúWLU��)DEULNDODUÕQ�oDOÕúPD�VLVWHPL�LOH�LOJLOL�GHWD\OÕ�
ELOJLOHU�)LVNRELUOLN�hQ\H�øOoH�0�G�UO�÷�¶QGHQ�WHPLQ�HGLOPLúWLU��
%LU� &R÷UDIL� %LOJL� 6LVWHPLQGH� JUDILN� YH� V|]HO� YHULOHU� WRSODQGÕNWDQ� VRQUD� oDOÕúPDGD�
KDQJL�\D]ÕOÕPODUÕQ�NXOODQÕODFD÷ÕQD�NDUDU�YHULOLU��(OGH�RODQ�YHULOHU�YH�XODúÕOPDN�LVWHQHQ�
KHGHI� GH� J|]� |Q�QGH� EXOXQGXUXODUDN� $UF�,QIR� YH� $UF9LHZ� \D]ÕOÕPODUÕQÕQ�
NXOODQÕOPDVÕQD� NDUDU� YHULOPLúWLU�� dL]LPOHU� $XWR&$'����� \D]ÕOÕPÕ� NXOODQÕODUDN�
\DSÕOPÕúWÕU��$XWR&$'¶GHQ� �G[I� IRUPDWÕQD�G|Q�úW�U�OHUHN�$UF�,QIR¶\D�DNWDUÕODQ�YHUL�
NDWPDQODUÕ� DUDVÕQGD� WRSRORML� NXUXOPXúWXU�� 7RSRORMLOHUL� NXUXODQ� YHUL� NDWPDQODUÕ�
$UF9LHZ� RUWDPÕQD� DNWDUÕOPÕú� YH� EXQGDQ� VRQUDNL� LúOHPOHU� �YHUL� JLULúL�� YHUL�
WDEDQODUÕQÕQ�ROXúWXUXOPDVÕ��YHULOHULQ�VRUJXODQPDVÕ��$UF9LHZ¶GH�\DSÕOPÕúWÕU��
7�UNL\H¶GHNL�E�W�Q�IÕQGÕN��UHWLP�E|OJHOHULQH� LOLúNLQ�ELOJL�YHUPHN�DPDFÕ\OD�7�UNL\H�
IÕQGÕN� �UHWLP� E|OJHOHUL� �(VNL� �UHWLP� E|OJHOHUL� YH� <HQL� �UHWLP� E|OJHOHUL�� YHUL�
NDWPDQODUÕ�ROXúWXUXOPXúWXU��hQ\H�LOoH�VÕQÕUODUÕ�LoLQGH�NDODQ�N|\OHUGH�EXOXQDQ�IÕQGÕN�
DODQODUÕ� YH� IÕQGÕN� �UHWLPLQL� \DQVÕWPDN� DPDFÕ\OD� N|\OHUH� LOLúNLQ� YHUL� NDWPDQODUÕ�
ROXúWXUXOPXúWXU�� dDOÕúPD� DODQÕ� RODUDN� VHoLOHQ� hQ\H�0HUNH]L¶QH� LOLúNLQ� ROXúWXUXODQ�
YHUL�NDWPDQODUÕ��NÕ\Õ�oL]JLVL� �oL]JL��� \ROODU� �oL]JL��� LPDU�DGDODUÕ� �SROLJRQ��� IDEULNDODU�
�SROLJRQ��YH�IÕQGÕNOÕNODU��SROLJRQ��GÕU���
9HUL�NDWPDQODUÕ�ROXúWXUXOXS�ELUELUOHUL\OH�LOLúNLOHQGLULOGLNWHQ�VRQUD�YHUL�JLULúL�\DSÕOPÕú�
YH�KHU�YHUL�NDWPDQÕQD�DLW�|]QLWHOLN�WDEORODUÕ�KD]ÕUODQPÕúWÕU��
9HUL� WDEDQODUÕ�GD�ROXúWXUXOGXNWDQ�VRQUD�DUWÕN�VLVWHP��\DSÕODFDN�YHUL�VRUJXODPDODUÕQD�
FHYDS� YHUHELOHFHN� NRQXPD� JHOPLúWLU�� 9HULOHULQ� VRUJXODQPDVÕ� LúOHPL� ELUNDo� úHNLOGH�
\DSÕODELOLU��%X�oDOÕúPDGD�JUDILN�YHULGHQ�YHUL�WDEDQÕQD��YHUL�WDEDQÕQGDQ�JUDILN�YHUL\H�
JLEL�VRUJXODPD�\|QWHPOHUL�NXOODQÕOPÕúWÕU��
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,Q� WKLV� VWXG\�� ZKLFK� KDV� D� VXEMHFW� DV� WKH� DSSOLFDWLRQ� RI� *HRJUDSKLF� ,QIRUPDWLRQ�
6\VWHPV� RQ� QXW� SURGXFWLRQ� DUHDV�� FROOHFWLQJ� GDWD� DERXW� QXW� DJULFXOWXUH� DQG� QXW�
SURGXFWLRQ�DUHDV�LQ�7XUNH\��IRUPLQJ�GDWDEDVHV��TXHU\LQJ�DQG�DQDO\]LQJ�WKH�GDWD�DUH�
PHQWLRQHG��7KH�FLW\�WKDW�KDV�WKH�ELJJHVW�QXW�DJULFXOWXUDO�DUHD�LQ�7XUNH\�LV�2UGX��ZLWK�
� ��������'D�QXW�DJULFXOWXUDO�DUHD��8Q\H�LV�VHOHFWHG�DV�WKH�VWXG\�DUHD�RI�WKLV�SURMHFW��
ZKLFK�LV�D�UHJLRQ�RI�2UGX��ZLWK���������'D�QXW�DJULFXOWXUDO�DUHD��8Q\H�KDV���������
'D DJULFXOWXUDO�DUHD�DQG�����SHUFHQW�RI�WRWDO�DJULFXOWXUDO�DUHD�LV�RFFXSLHG�E\�WKH�QXW�
DJULFXOWXUH�DUHD��6R�LW�LV�SRVVLEOH�WR�FRQVLGHU�WKDW�WKH�QXW�SURGXFWLRQ�LV�YHU\�LPSRUWDQW�
LQ�HFRQRPLFDO�DQG�VRFLDO�VWUXFWXUH�RI�8Q\H���
)LUVW��WKH�FRQGLWLRQ�ZKLFK�ZH�DUH�LQ�PXVW�EH�REVHUYHG�DQG�FRPSDUHG�ZLWK�WKH�JRDOV�
WKDW� DUH� UHTXLUHG� IRU� DQ� DSSOLFDWLRQ� RI�*HRJUDSKLF� ,QIRUPDWLRQ�6\VWHP��7KDQ�ZKDW�
NLQG� RI� GDWD� ZLOO� EH� XVHG� LQ� ZKLFK� IRUPDW� DQG� ZKLFK� PHWKRGV� ZLOO� EH� XVHG� IRU�
FROOHFWLQJ�GDWD�PXVW�EH�GHWHUPLQHG��$�SUHYLHZ�SODQ�KDV�EHHQ�GRQH�DQG� WKH�JUDSKLF�
GDWD�DUH�FROOHFWHG�WR�EH�XVHG�LQ�WKLV�VWXG\��7KH�PDSV�WKDW�DUH�XVHG�LQ�WKLV�VWXG\��DUH�
SURYLGHG�IURP�8Q\H�0XQLFLSDOLW\�DQG�8Q\H�9LOODJH�$IIDLUV�$GPLVWUDWLRQ��
$IWHU�WKH�VWHS�RI�SURYLGLQJ�WKH�PDSV��ZKLFK�ZRXOG�KDYH�EHHQ�WUDQVIHUUHG�DV�JUDSKLF�
GDWD�LQWR�WKH�SURMHFW��WKH�FRPLQJ�VWHS�LV�WR�SURYLGH�WKH�QRQ�JUDSKLF�GDWD��,Q�WKLV�VWHS�
LQWHUYLHZV�ZLWK� WKH� DVVRFLDWLRQV� WKDW� WKH�QRQ�JUDSKLF�GDWD� FRXOG�EH�SURYLGHG� IURP��
KDYH�EHHQ�GRQH��
7KH�GDWD�DV�WKH�DQQXDO�QXW�SURGXFWLRQ�RI�8Q\H��DQQXDO�QXW�H[SRUWDWLRQ��H[LVWLQJ�QXW�
DUHDV�LQ�YLOODJHV�RI�8Q\H�DQG�WKHLU�QXW�SURGXFWLRQV��QXW�SURGXFWLRQ�IDFWRULHV�RI�8Q\H�
DQG� WKHLU� SURGXFWLRQ� FDSDFLWLHV�� IDFWRULHV¶V� HTXLSPHQW� LQIRUPDWLRQV�� IDFWRULHV¶V�
HPSOR\HH� LQIRUPDWLRQV� DUH�SURYLGHG� IURP�$GPLVWUDWLYH�RI�$JULFXOWXUH�$IIDLUV��1XW�
H[SRUWDWLRQ�
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LQIRUPDWLRQV� RI�8Q\H� DUH� SURYLGHG� IURP�1XW� ([SHUW�$GPLQLVWUDWLRQ� RI�8Q\H�� 7KH�
GHWDLOHG� GDWD� DERXW� IDFWRULHV� ZRUNLQJ� V\VWHPV� DUH� SURYLGHG� IURP� )LVNRELUOLN�
$GPLQLVWUDWLYH�$IIDLUV�RI�8Q\H��
7KH� GHFLVLRQ� RI� VRIWZDUH� ZKLFK� DUH� XVHG� LQ� WKH� VWXG\�� LV� WKH� FRPLQJ� VWHS� DIWHU�
SURYLGLQJ�WKH�DOO�QHVVHFDU\�JHRJUDSKLFDO�DQG�VHPDQWLF�GDWD��&RQVLGHULQJ�WKH�SUHVHQW�
LQIRUPDWLRQV� DQG� WKH� JRDO�� WKDW�ZLOO� EH� UHDFKHG�� LW� LV� GHFLGHG� WR� XVH� WKH� VRIWZDUHV�
$UF�,QIR�DQG�$UF9LHZ��$OO�WKH�GUDZLQJV�RQ�WKH�PDSV�DUH�PDGH�XVLQJ�$XWR&$'������
$V WUDQVIHUULQJ� WR� �G[I� IRUPDW� DOO� WKH� GDWD� OD\HUV� DUH� PRYHG� LQWR� $UF�,QIR�� 7KH�
WRSRORJLHV�RI�WKH�OD\HUV�DUH�IRUPHG�LQ�$UF�,QIR��7KH�GDWD�OD\HUV��ZKRVH�WRSRORJLHV�DUH�
IRUPHG�� DUH� WKDQ�PRYHG� LQWR�$UF9LHZ��7KH� FRPLQJ�SURFHVVHV� �GDWD� HQWU\�� IRUPLQJ�
WKH�GDWDEDVHV��TXHUUHV��DUH�PDGH�LQ�$UF9LHZ��
'DWD OD\HUV� DUH� IRUPHG� ZLWK� WKH� LQWHQWLRQ� RI� JLYLQJ� LQIRUPDWLRQ� DERXW� DOO� WKH� QXW�
SURGXFWLRQ�UHJLRQV�RI�7XUNH\��7KH�QXW�SURGXFWLRQ�UHJLRQV�DUH�JURXSHG�DV�WKH�2OG�1XW�
3URGXFWLRQ� 5HJLRQV� DQG� WKH� 1HZ� 1XW� 3URGXFWLRQ� 5HJLRQV�� 2OG� QXW� SURGXFWLRQ�
UHJLRQV� DUH�2UGX��*LUHVXQ��7UDE]RQ��5L]H� DQG�$UWYLQ��1HZ�QXW� SURGXFWLRQ� UHJLRQV�
DUH 6DPVXQ�� 6LQRS�� .DVWDPRQX�� %DUWÕQ�� =RQJXOGDN�� '�]FH�� 6DNDU\D� DQG� .RFDHOL��
'DWD OD\HUV�DUH�IRUPHG�DERXW�WKH�YLOODJHV�LQ�RUGHU�WR�UHIOHFW�WKH�QXW�SURGXFWLRQ�DUHDV�
LQVLGH� WKH� ERXQGDULHV� RI� 8Q\H� DQG� WKH� QXW� SURGXFWLRQ� RI� WKHVH� DUHDV�� 'DWD� OD\HUV�
IRUPHG� DERXW�8Q\H�� WKDW� LV� VHOHFWHG� DV� WKH� VWXG\� DUHD�� DUH�� FRDVW� OLQH� �OLQH��� URDGV�
�OLQH���XWLOLW\�LVODQGV��SRO\JRQ���IDFWRULHV��SRO\JRQ��DQG�QXW�DUHDV��SRO\JRQ���
$IWHU�IRUPLQJ�WKH�UHODWLRQVKLSV�EHWZHHQ�WKH�GDWD�OD\HUV��GDWD�HQWU\�LV�PDGH�DQG�WDEOHV�
RI SURSHUWLHV�IRU�HDFK�GDWD�OD\HU�DUH�SUHSDUHG��
7KH� FRPLQJ� VWHS� LV�� DIWHU� IRUPLQJ� GDWDEDVHV�� TXHU\LQJ� DQG� DQDO\]LQJ� GDWD�� ,W� LV�
SRVVLEOH� WR� TXHU\� GDWD� E\� XVLQJ� GLIIHUHQW� TXHU\LQJ�PHWKRGV�� 4XHU\LQJ� JHRJUDSKLF�
GDWD��TXHU\LQJ�VHPDQWLF�GDWD��WRSRORJLFDO�TXHULHV�DUH�WKH�PHWKRGV�WKDW�DUH�XVHG�LQ�WKLV�
VWXG\��
�
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�����*LULú�YH�dDOÕúPDQÕQ�$PDFÕ�
$UWÕN� ELU� ELOJL� WHNQRORMLVL� KDOLQH� JHOHQ� &R÷UDIL� %LOJL� 6LVWHPOHULQLQ� IDUNOÕ� DODQODUGD�
oRN�JHQLú�YH�oRN�\D\JÕQ�RODUDN�NXOODQÕOGÕ÷Õ��ELOJL�VLVWHPOHULQLQ�KHU�JHoHQ�J�Q�|QHP�
ND]DQPDVÕ�LOH�ELUOLNWH�FR÷UDIL�ELOJL�VLVWHPOHULQH�RODQ�JHUHNVLQLPLQ�GH�KÕ]OD�DUWWÕ÷Õ�ELU�
JHUoHNWLU���
dRN� GH÷LúLN� X\JXODPD� DODQODUÕ� EXOXQDQ� &R÷UDIL� %LOJL� 6LVWHPOHULQLQ� NXOODQÕPÕQÕQ�
KÕ]OD� \D\JÕQODúWÕ÷Õ� YH� JLGHUHN� JHUHNVLQLPLQLQ� DUWWÕ÷Õ� DODQODUGDQ� ELULVL� WDUÕP�
DODQODUÕGÕU�� &R÷UDIL� %LOJL� 6LVWHPOHUL� WDUÕP� DODQODUÕ� YH� �U�QOHUL� LOH� LOJLOL� YHULOHULQ�
WRSODQPDVÕQGD�� \|QHWLOPHVLQGH�� VRUJXODQPDVÕQGD� YH� DQDOL]LQGH� NXOODQÕODQ� HWNLOL� ELU�
WHNQRORMLN� DUDoWÕU�� &R÷UDIL� %LOJL� 6LVWHPOHUL� WDUÕPGD� ELWNL� GHVHQL� WDKPLQL�� UHNROWH�
WDKPLQL�� oD\ÕU� YH� PHUD� DODQODUÕQÕQ� EHOLUOHQPHVL�� QDGDVD� EÕUDNÕODQ� DODQODUÕQ�
EHOLUOHQPHVL��ELWNL�JHOLúLPLQLQ�L]OHQPHVL��WRSUDN�WDVQLIL��VXODPD�YH�GUHQDM�HW�WOHUL��VX�
WRSODPD� KDY]DVÕ� HW�W� YH� SODQODPDVÕ�� VX� ND\QDNODUÕQÕ� NRUXPD� SODQODPDVÕ�� WDUÕP� YH�
KD\YDQFÕOÕ÷D� LOLúNLQ� ND\QDN� WDKPLQOHUL�� NÕUVDO� \HUOHúLP� \HUOHULQLQ� EHOLUOHQPHVL� JLEL�
ELUoRN� WDUÕPVDO� DPDoOÕ� oDOÕúPDODUGD� NXOODQÕODELOLU�� &R÷UDIL� %LOJL� 6LVWHPOHUL� D\UÕFD�
WDUÕPVDO� DODQODUÕQ� X\GX� J|U�QW�OHUL\OH� WHVSLW� HGLOHUHN�� WDUÕPVDO� L\LOHúWLUPH�� ELWNL�
|UW�V�Q�Q�YDUVD�KDVWDOÕNOÕ� E|OJHOHULQL� WHVSLW� HWPH�YH� ]LUDL� YHUJLOHQGLUPH�NRQXVXQGD�
GD�EHOLUOH\LFL�RODELOPHNWHGLU��
%X�oDOÕúPD\D�NRQX�RODQ�IÕQGÕN��UHWLPLQLQ��ONHPL]�HNRQRPLVLQGH�ROGXNoD�|QHPOL�ELU�
\HUL� YDUGÕU�� hONHPL]GH� |QHPOL� LKUDo� �U�QOHULQGHQ� RODQ� IÕQGÕ÷ÕQ� DQDYDWDQÕQÕQ�
.DUDGHQL]� NÕ\ÕODUÕ� ROGX÷X� NDEXO� HGLOPHNWHGLU�� .DUDGHQL]� %|OJHVL� JHUHN� LNOLP�
|]HOOLNOHUL� JHUHNVH� DUD]L� \DSÕVÕ� EDNÕPÕQGDQ� IÕQGÕ÷ÕQ� \HWLúWLULOPHVL� LoLQ� LGHDO� RUWDP�
ROXúWXUXU�� hONHPL]GH� IÕQGÕ÷ÕQ� LON� GÕú� VDWÕPÕ� ����� \ÕOÕQGD� EDúODPÕú� YH� J�Q�P�]H�
NDGDU� |QHPOL� LKUDo� �U�QOHUL� DUDVÕQGD� \HULQL� DOPÕúWÕU�� )ÕQGÕN� NX]H\� \DUÕP� N�UHQLQ�
ÕOÕPDQ� LNOLP� NXúD÷ÕQÕ� -DSRQ\D¶GDQ� dLQ��0DQoXU\D�� .DINDV\D�� 7�UNL\H�� $YUXSD� YH�
.X]H\�$PHULND¶\D�NDGDU�NDSODU��(Q�|QHPOL��UHWLP�E|OJHOHUL�$UWYLQ¶GHQ�.ÕUNODUHOL¶QH�
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NDGDU� X]DQDQ� .X]H\� $QDGROX� 'D÷ODUÕ� YH� NX]H\� JHoLW� JHoLW� E|OJHOHULQGH�
\R÷XQODúPDNWDGÕU���
)ÕQGÕ÷ÕQ� WDUÕPÕ�'R÷X�.DUDGHQL]� %|OJHVL¶QGH� JHQHOOLNOH� oRN� HQJHEHOL� YH� oRN� \D÷Õú�
DOPDVÕQGDQ� GROD\Õ� E�\�N� |Oo�GH� HUR]\RQD�PDUX]� NDODQ� WRSUDNODUGD� \DSÕOPDNWDGÕU��
%DWÕ .DUDGHQL]�%|OJHVL¶QGH� GH� EHQ]HU� DUD]LOHUH� GLNLPL� \DSÕOPDNOD� EHUDEHU� JHQHOGH�
ID]OD�H÷LPL�ROPD\DQ�YH�YHULPOL� WRSUDNODUGD�IÕQGÕN� WDUÕPÕ�\DSÕOPDNWDGÕU��7�UNL\H¶GH�
WRSODP� ��� LOGH� IÕQGÕN� WDUÕPÕ� \DSÕOPDNOD� ELUOLNWH� HNRQRPLN� DQODPGD� IÕQGÕN� WDUÕPÕ�
2UGX� *LUHVXQ�� 7UDE]RQ�� 5L]H�� $UWYLQ�� 6DPVXQ�� 6LQRS�� .DVWDPRQX�� =RQJXOGDN��
%DUWÕQ� '�]FH�� 6DNDU\D� YH� .RFDHOL� ROPDN� �]HUH� ��� LOGH� \DSÕOPDNWDGÕU�� 7RSODP�
�UHWLP DODQODUÕQÕQ� ���¶L� 'R÷X� .DUDGHQL]� %|OJHVL¶QGH� YH� ���¶X� %DWÕ� .DUDGHQL]�
%|OJHVL¶QGH�\HU�DOPDNWDGÕU��
'�Q\D� IÕQGÕN� �UHWLPLQGH� �ONHPL]� ������¶OLN� �UHWLP� SD\Õ� LOH� ELULQFL� VÕUDGD� \HU�
DOPDNWDGÕU��%X�VÕUDGD����¶OÕN��UHWLP�SD\Õ�LOH�øWDO\D�LNLQFL������¶O�N��UHWLP�SD\Õ�LOH�
$%' �o�QF�� YH� ����� LOH� øVSDQ\D� G|UG�QF�G�U�� %X� �ONHOHUGHQ� EDúND� <XQDQLVWDQ��
$]HUED\FDQ�� *�UFLVWDQ� YH� )UDQVD¶GD� GD� IÕQGÕN� �UHWLPL� \DSÕOPDNWDGÕU� DQFDN� G�Q\D�
SL\DVDVÕQÕ�HWNLOH\HFHN�PLNWDUGD�GH÷LOGLU���
%X oDOÕúPDGD��ONHPL]GH�IÕQGÕN�WDUÕPÕQÕQ�\DSÕOGÕ÷Õ�DODQODU��KDQJL�DODQODUGD�QH�NDGDU�
IÕQGÕN� WDUÕPÕ� \DSÕOGÕ÷Õ�� WDUÕP� VRQUDVÕ� �UHWLPLQ� QHUHOHUGH�� KDQJL� DúDPDODU� VRQXFX�
JHUoHNOHúWLULOGL÷L� JLEL� NRQXODUD� LOLúNLQ� YHULOHULQ� ELU� &R÷UDIL� %LOJL� 6LVWHPL� LoLQGH�
WRSODQPDVÕ��VRUJXODQPDVÕ�YH�VXQXOPDVÕ�DPDoODQPÕúWÕU��
$\UÕFD�oDOÕúPD�DODQODUÕ��IÕQGÕN�WDUÕPÕ�YH�IÕQGÕN��UHWLPL�RODQ�NXUXPODUGD��)LVNRELUOLN��
7DUÕP� 0�G�UO�NOHUL� JLEL��� EX� NRQX\OD� LOJLOL� YHULOHULQ� WRSODQPDVÕ� YH� DUúLYOHQPHVL�
oDOÕúPDODUÕQGD� oHNLOHQ� ]RUOXNODU� GD� J|]� |Q�QGH� EXOXQGXUXODUDN�� NXUXPODUD�
oDOÕúPDODUÕQGD�NROD\OÕN� VD÷OD\DELOHFHN�YH�EX�NRQX\OD� LOLúNLOL�EDúND� oDOÕúPDODUGD�GD�
KL]PHW�YHUHELOHFHN�ELU�oDOÕúPD�ROPDVÕ�DPDoODQPÕúWÕU���
�
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�����7HPHO�.DYUDPODU�
&R÷UDIL�%LOJL�6LVWHPL�NDYUDPÕ��FR÷UDI\D��ELOJL��FR÷UDIL�ELOJL��VLVWHP�YH�ELOJL�VLVWHPL�
NDYUDPODUÕQGDQ�ROXúXU��%X�QHGHQOH�ELU�FR÷UDIL�ELOJL�VLVWHPL�WDQÕPÕ�\DSPDGDQ�|QFH�EX�
NDYUDPODUÕQ�DoÕNOÕ÷D�NDYXúWXUXOPDVÕ�JHUHNLU�

�������&R÷UDI\D�
&R÷UDI\D�\HU\�]�Q��WDQÕPOD\DQ�ELOLP�GDOÕGÕU��&R÷UDI\D�ND\QD÷Õ�IL]LNL�YH�EHúHUL�RODQ�
XQVXUODUOD� LOJLOHQLU�� %X� XQVXUODUÕQ� GR÷UX� ELU� úHNLOGH� WDQÕPODQDELOPHVL� LoLQ�
ROXúXPODUÕQÕQ�YH�NRQXPODUÕQÕQ�GR÷UX�EHOLUWLOPLú�ROPDVÕ�JHUHNLU��>�@�
%HúHUL�FR÷UDI\D�NDSVDPÕQGD��LQVDQ�Q�IXVX��|O�P�YH�GR÷XP�ROD\ODUÕQD�LOLúNLQ�ELOJLOHU�
�GHPRJUDIL��� GLO� YH� GLQ� |]HOOLNOHUL� KDNNÕQGD� ELOJLOHU� �VRV\DO� YH� N�OW�UHO� FR÷UDI\D���
WDúÕQÕU� YH� WDúÕQPD]� PDOODU�� KL]PHWOHU� YH� HNRQRPLN� IDDOL\HWOHU� KDNNÕQGDNL� ELOJLOHU���
�HNRQRPLN�FR÷UDI\D��� NHQWOHúPHQLQ�ER\XWODUÕ� YH� VRUXQODUÕ� KDNNÕQGDNL�ELOJLOHU� �NHQW�
FR÷UDI\DVÕ��\HU�DOÕU���
)L]LNVHO� FR÷UDI\D� NDSVDPÕQGD� MHRPRUIRORML�� NOLPDWRORML�� ELRFR÷UDI\D� YH� WRSR÷UDI\D�
\HU� DOÕU�� -HRPRUIRORML� \HU\�]��úHNLOOHUL�YH� \HU�NDEX÷X�KDUHNHWOHUL��NOLPDWRORML� LNOLP�
GH÷LúLPOHUL�� ELRFR÷UDI\D� ELWNL� YH� KD\YDQODUÕQ� PHNDQVDO� GD÷ÕOÕPÕ�� WRSR÷UDI\D� GD�
\HU\�]�� YH� \HU� DOWÕQGDNL� GR÷DO� YH� \DSD\� GHWD\ODUÕQ� |Oo�OHUHN� EHOOL� ELU� L]G�ú�P�
VLVWHPLQGH�WHPVLO�HGLOPHVL�LOH�LOJLOHQLU���

�������%LOJL�YH�9HUL�
%LOJL� NDYUDPÕQÕ� WDQÕPODPDGDQ� |QFH� YHUL� NDYUDPÕQÕ� WDQÕPODPDN� JHUHNLU�� 9HUL��
LQVDQODU� YH\D� ELOJLVD\DU� WDUDIÕQGDQ� LOHWLOPH\H� YH\D� LúOHQPH\H� X\JXQ� IRUPGDNL�
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ROJXODU�� NDYUDPODU� YH\D� LIDGHOHU� WRSOXOX÷XGXU�� 9HUL� D\QÕ� ]DPDQGD� ELOJLQLQ� KDP�
PDGGHVL�RODUDN�GD�WDQÕPODQDELOLU��>�@�
%LOJL�� YHULOHULQ� DQODPOÕ� ELU� úHNLOGH� ELUOHúWLULOPHVL�� DQDOL]L� YH\D� |]HWOHQPHVL� VRQXFX�
RUWD\D� oÕNDQ� LIDGHOHUGLU�� %LOJL�� �UHWLOHQ�� GHSRODQDQ�� DQDOL]� HGLOHQ�� DQODPOÕ� KDOH�
JHWLULOHQ��LOHWLOHQ�YH�ELUELUOHUL\OH�LOLúNLOL�YHUL�SDUoDODUÕGÕU��>�@�

�������&R÷UDIL�%LOJL�
&R÷UDIL� ELOJL�� \HU\�]�QGH� ELU� NRQXP� YH� úHNLO� LOH� LIDGH� HGLOHELOHQ� VR\XW� YH� VRPXW�
QHVQHOHU� RODQ� FR÷UDIL� YDUOÕNODUD� DLW� ELOJLOHUGLU�� '�Q\D� \�]H\LQH� DLW� ELU� NRQXP� LOH�
LOLúNLOL�REMH�YH\D�ROJXODU�KDNNÕQGDNL�ELOJL�RODUDN�GD� WDQÕPODQDELOHQ�FR÷UDIL�ELOJLOHU��
NRQXPVDO� ELOJLQLQ� |]HO� ELU� KDOLGLU�� &R÷UDIL� %LOJL� 6LVWHPOHULQGH� NRQXPVDO� DQDOL]��
VRUJXODPD� JLEL� LúOHPOHU� VRQXFXQGD� NRQXPD� LOLúNLQ� ELOJL� �UHWHELOPHN� LoLQ� LOJLOL�
FR÷UDIL�YDUOÕNODUD�DLW��JHUHNVLQLP�GX\XODQ�W�P�FR÷UDIL�ELOJLOHULQ�ELOJLVD\DU�RUWDPÕQGD�
KD]ÕU� EXOXQGXUXOPDVÕQÕ� JHUHNWLUPHNWHGLU�� &R÷UDIL� YHULOHU�� FR÷UDIL� NRQXPX� YH�
|]QLWHOL÷L� LOH� WDQÕPODQDQ�� FR÷UDIL� RODUDN� LIDGH� HGLOHELOHQ� YDUOÕNODUÕ� WHPVLO� HGHQ�
YHULOHUGLU��>�@�

������� %LOJL�6LVWHPL�
%LOJL� VLVWHPL�� NDUDU� YHUPHGH� ID\GDOÕ� RODFDN� ELOJLOHUL� �UHWPHN� LoLQ� KDP� YHULOHU�
�]HULQGH�oDOÕúDQ�LúOHPOHU�WRSOXOX÷XGXU��%X�LúOHPOHU�YHULQLQ�WRSODQPDVÕQGDQ�DQDOL]LQH�
NDGDU� RODQ� W�P� LúOHPOHUL� NDSVDPDNWDGÕU�� %LOJL� VLVWHPOHUL� NXUXOXú� DPDoODUÕQÕ� \HULQH�
JHWLUPHN� LoLQ� ELUELUOHUL� LOH� PDQWÕNVDO� RODUDN� LOLúNLOHQGLULOPLú� LúOHPOHU� N�PHVLQGHQ�
ROXúXU���

�����&R÷UDIL�%LOJL�6LVWHPLQLQ�7DQÕPÕ�
&R÷UDIL� %LOJL� 6LVWHPL�� FR÷UDIL� UHIHUDQVOÕ� JUDILN� YHUL\L� YH� JUDILN� � ROPD\DQ� YHUL\L�
NRQXPVDO�DQDOL]OHU�\DSPDN��]HUH�NXOODQDQ�LúOHPOHU�LoHUHQ�ELU�VLVWHPGLU��&R÷UDIL�ELOJL�
VLVWHPL�LoLQ�\DSÕOPÕú�GH÷LúLN�WDQÕPODU�YDUGÕU��
&R÷UDIL�%LOJL�6LVWHPL�NDUPDúÕN�SODQODPD�YH�\|QHWLP�VRUXQODUÕQÕQ�o|]�OHELOPHVL�LoLQ�
WDVDUODQDQ��PHNDQGDNL�NRQXPX�EHOLUOHQPLú�YHULOHULQ�WRSODQPDVÕ��\|QHWLPL��LúOHQPHVL��
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DQDOL]�HGLOPHVL��PRGHOOHQPHVL�YH�J|U�QW�OHQHELOPHVL�LúOHPOHULQL�NDSVD\DQ�GRQDQÕP��
\D]ÕOÕP��SHUVRQHO�YH�\|QWHPOHU�VLVWHPLGLU��'DKD�NÕVD�ELU�LIDGH�LOH��'�Q\D��]HULQGHNL�
E|OJHOHUL�WDULI�HGHQ�YHULOHUL�VDNOD\DQ�YH�NXOODQDQ�ELOJLVD\DU�VLVWHPLGLU��>�@�
&R÷UDIL� %LOJL� 6LVWHPL� \HU\�]�QGHNL� NRQXPVDO� YHULQLQ� WRSODQPDVÕ�� GHSRODQPDVÕ��
WUDQVIRUPDV\RQX�YH�J|VWHULPLQL�VD÷OD\DQ�ELU�VLVWHPGLU���%XUURXJK����������
&R÷UDIL� %LOJL� 6LVWHPL� NRQXPVDO� \D� GD� NRQXPVDO� ROPD\DQ� YHUL\L� GHSROD\DQ�� DQDOL]�
HGHQ�YH�J|VWHULPLQL�\DSDQ�ELU�ELOJL�WHNQRORMLVLGLU���3DUNHU����������
&R÷UDIL�%LOJL�6LVWHPL�YHULOHULQ�E�\�N�ELU�NÕVPÕQÕ�NRQXPVDO�RODUDN�LQGHNVOH\HQ�YH�EX�
NRQXPVDO�YHULOHUOH�LOJLOL�VRUJXODPDODUÕ�ELU�WDNÕP�LúOHPOHU�VRQXFX�FHYDSOD\DQ�ELU�YHUL�
WDEDQÕ�VLVWHPLGLU���6PLWK�HW�DO�����������
&R÷UDIL� %LOJL� 6LVWHPL� FR÷UDIL� YHULQLQ� HOOH� \D� GD� ELOJLVD\DU� WDEDQOÕ� LúOHPOHUOH�
GHSRODQPDVÕ�YH�LúOHQPHVLGLU��$URQRII���������>�@�
&R÷UDIL� %LOJL� 6LVWHPL�� FR÷UDIL� ELOJLOHULQ� WRSODQPDVÕ�� ELOJLVD\DU� RUWDPÕQD� DNWDUÕOÕS�
GHSRODQPDVÕ��LúOHQPHVL��DQDOL]L�YH�VXQXOPDVÕ�DPDFÕ\OD�ELUDUD\D�JHWLULOPLú�ELOJLVD\DU�
GRQDQÕP�YH�\D]ÕOÕP��SHUVRQHO�YH�FR÷UDIL�YHULOHU��ELOJLOHU��GHQ�ROXúDQ�ELU�E�W�QG�U��>�@�
&R÷UDIL�%LOJL�6LVWHPL��FR÷UDI\D�LOH�LOJLOL�JUDILN�YH�JUDILN�ROPD\DQ�YHULOHULQ�NXOODQÕFÕ�
LKWL\DoODUÕQÕ� NDUúÕOD\DFDN� úHNLOGH� oHúLWOL� ND\QDNODUGDQ� WRSODQPDVÕ�� GHSRODQPDVÕ��
LúOHQPHVL�� DQDOL]� HGLOPHVL�� \|QHWLOPHVL� YH� VXQXOPDVÕ� IRQNVL\RQODUÕQÕ� E�W�QOHúLN�
RODUDN�\HULQH�JHWLUHQ�GRQDQÕP�YH�\D]ÕOÕP�ELOHúHQOHULQGHQ�ROXúDQ�ELU�RUJDQL]DV\RQGXU��
>�@�
&R÷UDIL�%LOJL�6LVWHPL��FR÷UDIL�RODUDN�UHIHUDQVODQDQ�ELOJL\L�HWNLQ�ELU�úHNLOGH�HOGH�HWPH��
GHSRODPD��LúOHPH��DQDOL]�HWPH�YH�VXQPD�DPDFÕ\OD�ROXúWXUXOPXú�ELOJLVD\DU�GRQDQÕP��
\D]ÕOÕP��FR÷UDIL�YHUL�YH�SHUVRQHOLQ�ELU�RUJDQL]DV\RQXGXU��>�@�

�����&R÷UDIL�%LOJL�6LVWHPLQLQ�7DULKoHVL�
'�Q\D� Q�IXVXQXQ� KÕ]OÕ� DUWÕúÕ� YH� EXQD� ED÷OÕ� RODUDN� GR÷DO� ND\QDNODUD� RODQ� LKWL\DFÕQ�
KÕ]OÕ� E�\�PH� J|VWHUPHVL� \HU\�]�Q�Q� KDULWDODQPDVÕ� YH� GR÷DO� ND\QDNODUOD� LOJLOL�
oDOÕúPDODU� \DSDQ� ELOLP� GDOODUÕQGD� KÕ]OÕ� JHOLúPHOHUL� GH� EHUDEHULQGH� JHWLUPLúWLU��
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*HOLúPHNWH� RODQ� ELOLP� GDOODUÕ� NRQXPVDO� YHULQLQ� |Oo�OPHVL�� VÕQÕIODQGÕUÕOPDVÕ� YH�
GHSRODQPDVÕ� LOH� LOJLOL� \|QWHPOHUL� JHOLúWLUPHN� DPDFÕQGDGÕU�� ����¶ODUÕQ� EDúÕQGDQ�
LWLEDUHQ�ELOJLVD\DU�WHNQRORMLVLQLQ�JHOLúPHVL\OH�ELUOLNWH�NRQXPVDO�YHUL�DQDOL]L�LOH�LOJLOL�
\|QWHPOHU�GH�JHOLúPH�J|VWHUPLúWLU���
0RGHUQ� ELOJL� WHNQRORMLOHUL�� FR÷UDIL� ELOJL� VLVWHPL� PRGHOOHULQLQ� SUDWLN� ELU� úHNLOGH�
\�U�W�OHELOPHVLQH� RODQDN� YHUPHNWHGLU�� &R÷UDIL� %LOJL� 6LVWHPL� WHNQRORMLVLQGH� VRQ� ���
\ÕOGD� PH\GDQD� JHOHQ� JHOLúPHOHU�� GL÷HU� ELOJLVD\DU� WHNQRORMLOHULQGH� PH\GDQD� JHOHQ�
JHOLúPHOHUH�SDUDOHO�RODUDN�JHUoHNOHúPLúWLU���
&R÷UDIL� %LOJL� 6LVWHPOHUL� LOH� LOJLOL� LON� \D]ÕOÕP� oDOÕúPDODUÕ� ����¶OL� \ÕOODUGD� 8OXVDO�
&R÷UDI\D� %LUOL÷L� WDUDIÕQGDQ� EDúODWÕOPÕúWÕU�� ����¶OL� \ÕOODUGD� $UF,QIR�� ,'5,6,� YH�
*5$66�JLEL� LON� FR÷UDIL� ELOJL� VLVWHPL� \D]ÕOÕPODUÕ� JHOLúWLULOPLúWLU�� ����¶ODUÕQ� EDúÕQGD�
DUWÕN�&R÷UDIL�%LOJL�6LVWHPOHUL�ELU�ELOJL�WHNQRORMLVL�ROPD\D�EDúODPÕúWÕU��>�@�
&R÷UDIL�%LOJL�6LVWHPOHULQLQ�JHOLúLPL�ED]Õ�JUXSODUÕQ�� úLUNHWOHULQ�YH�ELUH\VHO�oDEDODUÕQ�
VRQXFXQGD� JHUoHNOHúWLULOPLúWLU�� $\QÕ� W�UGHNL� YHULOHUL� WHN� NDWPDQGD� J|VWHUPH� ILNUL�
ELOJLVD\DUODUGDQ� GDKD� HVNL\H� GD\DQÕU�� øON� |UQHN� RODUDN� <RUNWRZQ� VDYDúÕQGDNL�
DVNHUOHULQ� KDUHNHWOHULQLQ� J|VWHULOGL÷L� KDULWD� NDEXO� HGLOPHNWHGLU�� %LOJLVD\DU�
WHNQRORMLVLQGHNL�JHOLúPHOHU�YH�EXQXQ�SDUDOHOLQGH�FR÷UDI\DGDNL� LúOHP�YH� WHRULOHUGHNL�
JHOLúPHOHU�� H÷LWLP� VHYL\HVLQLQ� DUWPDVÕ� YH� VRV\DO� \DúDPÕQ� YH� GR÷DO� KD\DWÕQ� IDUNÕQD�
YDUÕOPDVÕ� JLEL� IDNW|UOHU� NDUWRJUDILN� DQDOL]OHUGH� GH÷LúLPH� QHGHQ� ROPXúWXU�� .DQDGD�
&R÷UDIL�%LOJL�6LVWHPL���¶ODUGD�EDúOD\DQ�LON�FR÷UDIL�ELOJL�VLVWHPL�|UQH÷LGLU��+DUZDUG�
/DEDUDWXDUÕ���¶ODUGD�JHQHO�DPDoOÕ�KDULWDFÕOÕN� \D]ÕOÕPÕ��UHWHQ� LON�úLUNHWWLU�YH�&R÷UDIL�
%LOJL� 6LVWHPOHULQLQ� JHOLúPHVLQGH� ROGXNoD� HWNLOL� ROPXúWXU�� (65,�� +DUZDUG� /DE��
7HPHOOHU��]HULQH������GD�NXUXOPXúWXU�YH������OHUGH�LON�$UF,QIR�SL\DVD\D�EX�úLUNHW�
WDUDIÕQGDQ�oÕNDUÕOPÕúWÕU��

�����&R÷UDIL�%LOJL�6LVWHPLQLQ�%LOHúHQOHUL�
&R÷UDIL� %LOJL� 6LVWHPLQLQ� ELOHúHQOHUL� IRQNVL\RQHO�� WHNQRORMLN� YH� RUJDQL]DV\RQHO�
ELOHúHQOHUGHQ�ROXúXU���
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�������7HNQRORMLN�%LOHúHQOHU�

���������'RQDQÕP�
&R÷UDIL�%LOJL�6LVWHPL�\D]ÕOÕPÕQÕQ�oDOÕúWÕUÕOGÕ÷Õ�ELOJLVD\DU�GRQDQÕPÕ�ROXúWXUXU��%XQXQ�
\DQÕQGD� oDOÕúPDODUD� DOWOÕN� WHúNLO� HGHFHN� KDULWDODUÕQ� VD\ÕVDO� RUWDPD� DNWDUÕOPDVÕ� LoLQ�
NXOODQÕODFDN�VD\ÕVDOODúWÕUÕFÕ�YH� WDUD\ÕFÕODU�GD�GRQDQÕPÕQ�ELU�SDUoDVÕGÕU��9HUL�oÕNÕúODUÕ�
LoLQ�NXOODQÕODFDN�SORWWHU�YH�SULQWHU�GD�GRQDQÕPÕQ�SDUoDODUÕ�DUDVÕQGDGÕU��>�@�

���������<D]ÕOÕP�
%LU�&R÷UDIL�%LOJL�6LVWHPL�\D]ÕOÕPÕ�ED]Õ�IRQNVL\RQHO�JUXSODUD�D\UÕODUDN�LQFHOHQHELOLU��
� 9HUL�JLULúL�YH�GR÷UXODQPDVÕ�
� 9HUL�GHSRODQPDVÕ�YH�YHUL�WDEDQÕ�\|QHWLPL�
� 9HUL�oÕNÕúÕ�YH�J|VWHULPL�
� 9HUL�WUDQVIRUPDV\RQX�
� .XOODQÕFÕ�LOH�HWNLOHúLP�>�@�

�������)RQNVL\RQHO�%LOHúHQOHU�
)RQNVL\RQHO� ELOHúHQOHU� YHUL� DNWDUPD�� YHUL� GHSRODPD�� YHUL� LúOHPH�� FR÷UDIL� DQDOL]�
VRUJXODPD��YHUL�VXQPD�RODUDN�VÕUDODQDELOLU��>��@�

���������9HUL�$NWDUPD�
&R÷UDIL� %LOJL� 6LVWHPOHUL� LoLQ� JHUHNOL� YHULOHU� IDUNOÕ� ND\QDNODU� YH� IDUNOÕ� WHNQRORMLOHU�
NXOODQÕODUDN�WRSODQDELOLU�9HUL�WRSODPD�\|QWHPOHUL�úX�úHNLOGH�JUXSODQGÕUÕODELOLU��
� $UD]L�|OoPHOHUL�
� )RWRJUDPHWUL�
� 8]DNWDQ�$OJÕODPD�



�

� +DULWD�YH�GRN�PDQ�VD\ÕVDOODúWÕUPD�
� &R÷UDIL�ELOJL�LWKDOL�

���������9HUL�'HSRODPD�
*HRPHWULN� YHUL� UDVWHU� YH\D� YHNW|U� YHUL� GHSRODPD� \|QWHPOHUL� LOH� GHSRODQÕU�� +HU� LNL�
\|QWHPGH�GH�IDUNOÕ�YHUL�\DSÕODUÕ�V|]�NRQXVXGXU��gUQH÷LQ�VSDJKHWWL�\DSÕGD�GHSRODQDQ�
YHNW|U�YHULOHU�GDKD�VRQUD�WRSRORMLN�\DSÕ\D�G|Q�úW�U�OPHNWHGLU���

���������9HUL�øúOHPH�
%X�IRQNVL\RQ�GD�ELU�GL]L�LúOHPGHQ�ROXúXU��
� 6HPDQWLN� YHULOHULQ� YH� |]QLWHOLNOHULQ� YHUL� WDEDQÕQD� JLULOPHVL�� GH÷LúWLULOPHVL��

VLOLQPHVL�
� 1RNWD� YH� oL]JL� WLSL� JHRPHWULN� HOHPHQODUÕQ� JLULOPHVL�� NRQXPXQXQ�GH÷LúWLULOPHVL��

|OoHNOHQGLULOPHVL�� G|QG�U�OPHVL�� WUDQVIRUPDV\RQX�� ELoLPLQLQ� GH÷LúWLULOPHVL��
QRNWD� VD\ÕVÕQÕQ� D]DOWÕOPDVÕ�� E|O�QPHVL�� NRS\DODQPDVÕ�� ELUOHúPHVL� JLEL� ELOJLVD\DU�
GHVWHNOL�WDVDUÕP�LúOHPOHUL�

� 3RO\OLQH�YH�VSOLQH�IRQNVL\RQODUÕ�
� 1RNWD��oL]JL�YH�DODQ�GHWD\�ELOHúHQOHULQLQ�WRSRORMLN�GHUHFHOHULQLQ�GH÷LúPHVL�
� %HQ]HúLP� DILQ�YH�SURMHNWLI�G|Q�ú�POHU�
� 6ÕQÕIODQGÕUPD��NRGODPD��WXWDUOÕOÕN�YH�IRUPDW�NRQWUROOHUL�

���������&R÷UDIL�$QDOL]�
&R÷UDIL�DQDOL]�FR÷UDIL�YHUL\L�ELOJL\H�G|Q�úW�UHQ�YH��UHWLOHQ�EX�ELOJLQLQ�\HQL�ELOJLOHULQ�
�UHWLOPHVLQGH� NXOODQÕOPDVÕ� LOH� FR÷UDIL� ELOJL� VLVWHPOHULQH� NHQGL� LoLQGH� GR÷XUJDQOÕN�
ND]DQGÕUDQ�ELU�ELOHúHQGLU���
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���������6RUJXODPD�
6RUJXODPD�FR÷UDIL�DQDOL]��FR÷UDIL�YHUL�LúOHPH�YH�YHUL�VXQPD�NDSVDPÕQGD�\HU�DODQ�ELU�
LúOHPGLU��6RUJXODPD�WLSOHUL�úX�úHNLOGH�JUXSODQGÕUÕODELOLU��
� *UDILNWHQ�YHUL�WDEDQÕQD�VRUJXODPDODU�
� 9HUL�WDEDQÕQGDQ�JUDIL÷H�VRUJXODPDODU�
� 0HWULN�VRUJXODPDODU�
� 7RSRORMLN�VRUJXODPDODU�
� '�]HQ VRUJXODPDODUÕ�
� 9HUL�WDEDQÕ�VRUJXODPDODUÕ�

���������9HUL�6XQPD�
7RSODQDQ� YH� &R÷UDIL� %LOJL� 6LVWHPOHUL� LoLQGH� �UHWLOHQ� FR÷UDIL� YHULOHULQ� UDSRUODU��
JUDILNOHU�� KDULWDODU�� HNUDQ� J|U�QW�OHUL�� FR÷UDIL� YHUL� LKUDo� GRV\DODUÕ� JLEL� SHNoRN�
úHNLOOHUGH�NXOODQÕFÕODUD�VXQXOXU��

�������2UJDQL]DV\RQHO�%LOHúHQOHU�
2UJDQL]DV\RQHO�ELOHúHQOHU� LQVDQ�ND\QDNODUÕQÕQ�\|QHWLPL��PDOL�ND\QDNODUÕQ�\|QHWLPL��
NDOLWH� \|QHWLPL�� ULVN� \|QHWLPL�� ]DPDQ� \|QHWLPL� JLEL� SURMH� \|QHWLP� NRQXODUÕQÕQ�
\DQÕVÕUD�RUJDQL]DV\RQODUÕQ�YH�Lú�V�UHoOHULQLQ�DQDOL]L�YH�\HQLGHQ�\DSÕODQGÕUÕOPDVÕ�JLEL�
NRQXODUÕ� LoHULU�� >��@� 2UJDQL]DV\RQHO� ELOHúHQOHU� SHUVRQHO� YH� \|QWHP� ELOHúHQOHULQGHQ�
ROXúXU��

���������3HUVRQHO�
&R÷UDIL�%LOJL�6LVWHPL�WHNQRORMLVL��VLVWHPL�LGDUH�HGHQ�YH�FR÷UDIL�ELOJL�VLVWHPLQL�JHUoHN�
G�Q\D� SUREOHPOHULQLQ� o|]�P�� LoLQ� SODQODU� JHOLúWLUHQ� SHUVRQHO� ROPDNVÕ]ÕQ� VÕQÕUOÕ�
RODUDN�NXOODQÕODELOLU��&%6�NXOODQÕFÕODUÕ�� �VLVWHPL�WDVDUOD\DQ�YH�LGDUH�HGHQOHUGHQ��RQX�
J�QO�N�KD\DWODUÕQGD�\DUGÕP�DPDoOÕ�NXOODQDQODUD�NDGDU�JHQLú�ELU�\HOSD]H\L�NDSVDU��
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���������<|QWHP�
%DúDUÕOÕ� ELU� &R÷UDIL� %LOJL� 6LVWHPL�� L\L� WDVDUODQPÕú� ELU� SODQD� YH� KHU� ELU� NXUXPXQ�
NHQGLQH�KDV�RODQ�Lú�NXUDOODUÕQD�J|UH�oDOÕúÕU��

�����&R÷UDIL�%LOJL�6LVWHPOHULQGH�9HUL�.D\QDNODUÕ�
%DúOÕFD�FR÷UDIL�ELOJL��UHWLFLOHUL�YH�FR÷UDIL�ELOJL�ND\QDNODUÕ�úXQODUGÕU��
� 7RSR÷UDILN�KDULWDODU�
� +LGURJUDILN�KDULWDODU�
� 8]DNWDQ�DOJÕODPD�
� 7DSX YH�.DGDVWUR�
� $VNHUL NXUXPODU�
� 'R÷DO� ND\QDN� |OoPHOHUL� �-HRORML�� KLGURORML�� IL]LNVHO� FR÷UDI\D�� WRSUDN� ELOLPL��

HNRORML��PHWHRURORML�JLEL��>�@�

�����&R÷UDIL�%LOJL�6LVWHPOHULQGH�9HUL�7LSOHUL�
&R÷UDIL� YHUL� NRQXPVDO� YHUL� YH� |]QLWHOLNOHU� �NRQXPVDO� ROPD\DQ� YHUL�� RODUDN�
VÕQÕIODQGÕUÕOÕU��>�@�

�������.RQXPVDO�9HUL� � � � �
� 1RNWD �7HN�NRRUGLQDW�oLIWL��D÷Do�\�NVHNOLN��\HUOHúLP��
� dL]JL �%DúODQJÕo�YH�ELWLú�QRNWDODUÕ�EXOXQDQ�NRRUGLQDWODU�GL]LQL��\ROODU��GHUHOHU��

NDQDOODU��
� $ODQ �%DúODQJÕo�YH�ELWLú�QRNWDVÕ�D\QÕ�RODQ�NRRUGLQDWODU�GL]LQL��\DSÕODU�WRSUDN�

FLQVL� DUD]L�NXOODQÕPÕ��
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�������g]QLWHOLNOHU��.RQXPVDO�2OPD\DQ�9HUL��
� )RUP YH� OLVWHOHU� �7RSUDN� JUXSODUÕ�� |]HOOLN� YH� QLWHOLNOHU�� LQGHNVOHU�� DUD]L�
NXOODQÕP�VÕQÕIODUÕ��
� 5DSRUODU��3ODQODU��\|QHWPHOLNOHU��\DVDO�WHULPOHU��
� gOo�P YH�VD\ÕPODU��7UDILN�VD\ÕPÕ��HQYDQWHUOHU��NDGDVWUDO�SDUVHO�WDQÕPODUÕ��

&R÷UDIL�%LOJL�6LVWHPOHUL�FR÷UDIL�QHVQHOHULQ�ELUELUOHUL�DUDVÕQGDNL�PHWULN�� WRSRORMLN�YH�
G�]HQ�LOLúNLOHULQH�DLW�ELOJLOHU�GH�LoHUPHOLGLU��
+HU�ELOJL�VLVWHPLQGH�ROGX÷X�JLEL�PHWD�YHULOHU��YHUL\H�DLW�YHULOHU��GH�ELU�FR÷UDIL�ELOJL�
VLVWHPLQGH�EXOXQPDOÕGÕU��>��@�

�����&R÷UDIL�%LOJL�6LVWHPLQLQ�.XOODQÕP�$ODQODUÕ�
&R÷UDIL�%LOJL�6LVWHPL�\D]ÕOÕPODUÕ�KHU�W�UO���
� +DULWD�RWRPDV\RQX�
� 9HUL�G|Q�ú�P��
� 9HUL�WDEDQÕ�\|QHWLPL�
� +DULWD�oDNÕúWÕUPD�
� .RQXPVDO�DQDOL]�
� (WNLOHúLPOL�J|U�QW�OHPH�YH�VRUJXODPD�
� *UDILN�YHUL�JLULúL�YH�G�]HOWPH�
� $GUHV�KDULWDODPD�YH�NRGODPD�
� 1HWZRUN DQDOL]L�
� 1LWHOLNOHULQ�KDULWD��]HULQH�\D]ÕOPDVÕ�
� 7RSR÷UDILN�DQDOL]�LúOHPOHULQGH�HWNLQ�o|]�POHU�VXQPDNWDGÕU��>�@�
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%X� RODQDNODUÕ� VD÷OD\DQ� &R÷UDIL� %LOJL� 6LVWHPOHUL� oRN� JHQLú� X\JXODPD� DODQODUÕQD�
VDKLSWLU��%DúOÕFD�X\JXODPD�DODQODUÕ��
� 7DUÕP
� $UNHRORML�
� 2UPDQFÕOÕN�
� 'HQL]FLOLN�
� 7ÕS
� 7XUL]P�
� %|OJHVHO�YH�ORNDO�SODQODPD�
� 3D]DUODPD�
� $FLO GXUXP�SODQODPDODUÕ�
� 8ODúÕP�
� 6RV\DO�oDOÕúPDODU��1�IXV�DQDOL]L��H÷LWLP�JLEL��
� .DGDVWUDO oDOÕúPDODU�
� <HUHO�YH�PHUNH]L�K�N�PHW�X\JXODPDODUÕ�
� %HOHGL\H�KL]PHWOHUL�>�@

�����&R÷UDIL�%LOJL�6LVWHPOHUL�LOH�øOLúNLOL�7HNQRORMLOHU�YH�'LVLSLOLQOHU�
� &R÷UDI\D�
� )RWRJUDPHWUL�
� .DUWR÷UDI\D�
� %LOJLVD\DU�'HVWHNOL�7DVDUÕP�
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� 8]DNWDQ�$OJÕODPD�
� 97<6 �'%06��
� *36�
� -HRGH]L�
� gOoPH�
� øVWDWLVWLN�YH�0DWHPDWLN�
� øQúDDW�0�KHQGLVOL÷L�

�����&R÷UDIL�9HUL�
&R÷UDIL� %LOJL� 6LVWHPOHULQGH� FR÷UDIL� YHUL� VD\ÕVDO� IRUPGD� LIDGH� HGLOLU�� \DQL� NRQXP�
ELOJLVL� NRRUGLQDWODUOD� WDQÕPODQÕU�� &R÷UDIL� %LOJL� 6LVWHPL� LoLQGHNL� ELU� KDULWDGD� W�P�
YHULOHU� VD\ÕVDO� RODUDN� NRRUGLQDWODUOD� WDQÕPODQPÕú� ROPDOÕGÕU�� %X� GD� FR÷UDIL� ELOJL�
VLVWHPL�YHUL�WDEDQÕQÕQ��|]HOOLNOH�KDULWD�LoHUL÷LQLQ�oRN�JHQLú�YH�GHWD\OÕ�ROGX÷X�DQODPÕQÕ�
YHULU���
&R÷UDIL� YHULQLQ� GHSRODQPDVÕ� \|QWHPOHUL� JHOLúHQ� ELOJLVD\DU� WHNQRORMLVLQH� SDUDOHO�
RODUDN�GDKD�NÕVD�]DPDQGD��GDKD�D]�PDOL\HWOH��oRN�GDKD�JHQLú�GHSRODQPD�RODQDNODUÕ�
ND]DQDUDN�KÕ]OD�JHOLúLP�J|VWHUPHNWHGLU���
&R÷UDIL� YHULQLQ� ELU� EDúND� NDUDNWHULVWL÷L� GH� ER\XWVDO� ROXúXGXU�� .DUWR÷UDI\D� FR÷UDIL�
YHUL\L� QRNWD�� oL]JL� YH� DODQ� ROPDN� �]HUH� �o� JUXED� D\ÕUPÕúWÕU�� dL]JLOHU� QRNWDODUÕQ��
DODQODU�GD�oL]JLOHULQ�ELUOHúWLULOPHVL\OH�ROXúWXUXOXU��>�@�

�������&R÷UDIL�9HUL�(OGH�(WPH�<|QWHPOHUL�
&R÷UDIL�%LOJL�6LVWHPOHULQGH�YHUL�HOGH�HWPH�PHNDQVDO�DQDOL]LQ�SRWDQVL\HOLQL�DUWWÕUPDN�
DPDFÕ\OD� ELUoRN� GRV\DQÕQ� ELUOHúWLULOPHVLGLU�� øGHDO� NRúXOODUGD� ELUOHúWLULOHQ� YHULOHULQ�
W�P�� D\QÕ� WDULKWH� WRSODQDFDN�� WDQÕPODQDFDN�� |Oo�OHFHN� YH� ELUELULQL� L]OH\HUHN� D\QÕ�
\|QWHPL� NXOODQDUDN� FR÷UDIL� ELOJL� VLVWHPOHULQH� GDKLO� HGLOHFHNWLU�� 3UDWLNWH� JHQHOOLNOH�
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YHUL�HOGH�HWPH�LGHDOGHQ�X]DNWÕU��9HUL�IDUNOÕ�]DPDQODUGD�WRSODQÕU��IDUNOÕ�ELU�PHNDQVDO�
o|]�OPH\H�VDKLSWLU��>��@�
&R÷UDIL�%LOJL�6LVWHPOHULQGH�YHUL�HOGH�HWPH�\|QWHPOHUL�úX�úHNLOGH�VÕUDODQDELOLU��
� $UD]L�|OoPHOHUL�
� )RWRJUDPHWULN�|OoPHOHU�
� 8\GX�YHULOHUL�
� *36�YHULOHUL�
� 9DURODQ�YHULOHULQ�NXOODQÕPÕ�

���������$UD]L�gOoPHOHUL�
%�\�N� |OoHNOL� WRSR÷UDILN� YHUL� DUD]L� |OoPHOHUL� LOH� HOGH� HGLOHELOLU�� <HUVHO� |OoPH�
DOHWOHULQLQ� WHNQRORML\H� SDUDOHO� RODUDN� JHOLúPHVL� LOH� \HUVHO� YHULOHULQ� FR÷UDIL� ELOJL�
VLVWHPOHULQH�HQWHJUDV\RQX�GDKD�NROD\�YH�KÕ]OÕ�ROPDNWDGÕU��

���������)RWRJUDPHWULN�gOoPHOHU�
)RWRJUDPHWUL�� UHVLPOHU��]HULQGHQ�REMHOHULQ�NRQXP��E�\�NO�N�YH�ELoLPLQL�EHOLUOH\HQ�
ELU� ELOLP� GDOÕGÕU�� )RWRJUDPHWULN� |OoPH� YH� GH÷HUOHQGLUPH� VRQXFXQGD� �o� oHúLW� �U�Q�
HOGH�HGLOPHVL�P�PN�QG�U���
� 1HVQHOHULQ�NRRUGLQDWODUÕQÕQ�EHOLUOHQPHVL��[��\��]��
� 7RSR÷UDILN�KDULWD�YH�SODQODUÕQ�\DSÕOPDVÕ�
� '�úH\H� oHYULOPLú� IRWR÷UDIODUÕQ� HOGH� HGLOPHVL� YH\D� EX� IRWR÷UDIODUGDQ� KDULWD�

�UHWLOPHVL��úHNOLQGH�VÕUDODQDELOLU��>��@�

���������8\GX�9HULOHUL�
8\GX�J|U�QW�OHUL�KDYD�IRWR÷UDIODUÕ�JLEL�J�QFHO�ELOJLOHUL�LoHULU�DQFDN�|OoHNOHUL�ROGXNoD�
N�o�N�ROGX÷XQGDQ������������YH�GDKD�N�o�N��D\ÕUPD�J�oOHUL�N�o�NW�U����P�YH�GDKD�
G�ú�N��� %X� QHGHQOH� X\GX� J|U|QW�OHULQGHQ� WRSODQDQ� J�QFHO� VD\ÕVDO� GHWD\� YHULOHUL���
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����� ���� |OoHNOL� FR÷UDIL� ELOJL� VLVWHPL� ROXúWXUXOPDVÕ� LoLQ� \HWHUOL� GR÷UXOX÷X�
VD÷OD\DPDPDNWDGÕU��8\GX�J|U�QW�OHUL�GDKD�oRN����������YH�����������|OoHNOL�KDULWD�
�UHWLPOHUL� YH� FR÷UDIL� ELOJL� VLVWHPL� ROXúWXUXOPDVÕQGD� X\JXQ� YHUL� ND\QD÷Õ� RODUDN�
NXOODQÕODELOLUOHU�� 8\GX� J|U�QW�OHUL� DQDORJ� YH\D� VD\ÕVDO� IRUPGD� RODELOLU�� PRQR� YH\D�
VWHUHR�RODUDN�NXOODQÕODELOLUOHU��>��@�*|U�QW��LúOHPH�WHNQLNOHUL�NXOODQÕODUDN�HOGH�HGLOHQ�
E�W�Q�YHULOHU�XOXVDO�NRRUGLQDW�VLVWHPLQH�G|Q�úW�U�O�U��%|\OHFH�\HUVHO�RODUDN��UHWLOHQ�
YHULOHUOH�X\GX�J|U�QW�OHULQGHQ�HOGH�HGLOHQ�YHULOHULQ�ELU�ELOJL�VLVWHPLQGH�HQWHJUDV\RQX�
VD÷ODQPÕú�ROXU��

���������*36�9HULOHUL�
&R÷UDIL� %LOJL� 6LVWHPLQGH� WRSODQDQ� YHULOHULQ� NRQXP� ELOJLOHUL\OH� ELUOLNWH� VLVWHPH�
DNWDUÕOPDVÕ�� &R÷UDIL� %LOJL� 6LVWHPLQLQ� ELU� |]HOOL÷LGLU�� %X� \ROOD� ELOJLOHULQ�
GH÷HUOHQGLULOPHVL�YH�NXOODQÕPÕ�HWNLQOHúWLULOPHNWH��YHULOHULQ�\HU\XYDUÕ\OD�RODQ�LOLúNLVL�
GH� GR÷UXGDQ� VD÷ODQDELOPHNWHGLU�� &R÷UDIL� %LOJL� 6LVWHPL� LoLQ� NRQXP� ELOJLVLQLQ� HOGH�
HGLOPHVL�� YDURODQ� NRQXP� EHOLUOHPH� VLVWHPOHULQLQ� KHUKDQJL� ELULQLQ� LVWHQLOHQ� NRQXP�
GR÷UXOX÷XQD� ED÷OÕ� RODUDN� VHoLOPHVL\OH� RODVÕGÕU�� gQHPOL� RODQ� VLVWHPH� HOGH� HGLOHQ�
NRQXP�YHULVLQLQ�KDQJL� \ROOD�YH�QH�GR÷UXOXNOD�EHOLUOHQGL÷L�ELOJLVLQLQ� DNWDUÕOPDVÕGÕU��
*36�GH�ELU�NRQXP�EHOLUOHPH�VLVWHPL�ROXS��FR÷UDIL�ELOJL�VLVWHPLQH�DNWDUÕODFDN�YHULQLQ�
NRQXPXQX�JOREDO� DQODPGD�YH� HQ� KÕ]OÕ� ELU� ELoLPGH�EHOLUOH\HELOHFHN� \DSÕ\D� VDKLSWLU��
>��@�

���������9DURODQ�9HULOHULQ�.XOODQÕPÕ�
&R÷UDIL� %LOJL� 6LVWHPOHULQGH� YHULOHU� IDUNOÕ� NXUXP� YH� NXUXOXúODUFD� IDUNOÕ� \|QWHPOHUH�
J|UH�HOGH� HGLOPLúOHUVH�YHUL� HOGH�HWPHGH�|QHPOL�ELU�]DPDQ� WDVDUUXIX�VD÷ODQPÕú�ROXU��
gUQH÷LQ�ELU�\HULQ�VÕQÕUODUÕ��\ROODUÕ��WRSR÷UDILN�YHULOHUL�IDUNOÕ�NXUXOXúODUFD�VD\ÕVDO�KDOH�
JHWLULOPLú�RODELOLU���
*�Q�P�]GH� VD\ÕVDO� YHUL� �UHWHUHN� EX� YHULOHUL� NXOODQÕFÕODUD� VXQDQ� ELUoRN� KL]PHW�
VHNW|U��YDUGÕU��9HULOHU�ED]Õ�NXUXPODUGDQ��FUHW�NDUúÕOÕ÷ÕQGD�HGLQLOLUNHQ�ED]Õ�NXUXPODU�
YHULOHUL�LQWHUQHW�YH�EHQ]HUL�DUDoODUOD��FUHWVL]�RODUDN�GD÷ÕWÕU���
$\UÕFD� LVWDWLVWLNVHO� DPDoOÕ� Q�IXV� YH� EHQ]HUL� YHULOHUL� LoHUHQ� VD\ÕVDO� YHUL� JUXSODUÕ� GD�
EXOXQPDNWDGÕU��%X�YHULOHU�FR÷UDIL�NRQXPD�ED÷OÕ�RODUDN��\HUOHúLP�E|OJHOHULQH��FDGGH�
YH� VRNDN� LVLPOHULQH�� DGUHV� YH� SRVWD� NRGODUÕQD� YH� Q�IXV� E|OJHOHULQH� J|UH�
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VÕQÕIODQGÕUÕOPÕú� YH� NRGODQPÕúODUGÕU�� $�%�'¶GH� Q�IXV� E�URVX�� VD\ÕVDO� YHUL� LúOHPH�
DPDFÕQD�\|QHOLN�RODUDN��*%)?',0(��*HRJUDSKLF�%DVH�)LOHV?'XDO�,QGHSHQGHQW�0DS�
(QFRGLQJ��DGOÕ�ELU�VLVWHP�JHOLúWLUHUHN������\ÕOÕQGD��ONHQLQ�����NHQWLQGH�EX�VLVWHPL�
X\JXODPÕúWÕU��>��@�

������&R÷UDIL�%LOJL�6LVWHPL�1DVÕO�dDOÕúÕU"�
%LU� &R÷UDIL� %LOJL� 6LVWHPL�� FR÷UDI\D\OD� LOLúNLOHQGLULOPLú� WHPDWLN� NDWPDQODU� KDOLQGH��
G�Q\D�KDNNÕQGDNL�ELOJLOHUL�VDNODU��%X�EDVLW� IDNDW�J�oO��YH�oRN�\|QO�� LoHUL÷L��XODúÕP�
DUDoODUÕQÕQ� WDNLELQGHQ� SODQODPD� X\JXODPDODUÕQÕQ� GHWD\� ND\ÕWODUÕQD� YH� N�UHVHO�
DWPRVIHULN� GRODúÕPD� NDGDU� ELUoRN� JHUoHN� G�Q\D� SUREOHPOHULQLQ� o|]�P�QH� NDWNÕGD�
EXOXQPXúWXU��
&R÷UDIL� %LOJL� 6LVWHPOHUL� LNL� IDUNOÕ� FR÷UDIL� YHUL\OH� oDOÕúÕUODU�� � %XQODU� YHNW|U� YHUL�
PRGHOL� YH� UDVWHU� PRGHOLGLU�� 9HNW|U� PRGHOGH� QRNWD�� oL]JL� YH� DODQODU� KDNNÕQGDNL�
ELOJLOHU�[��\�NRRUGLQDWODUÕ�RODUDN�WRSODQÕU�YH�GHSRODQÕU��
6RQGDM� oXNXUX� JLEL� ELU� QRNWDQÕQ� NRQXPX�� WHN� ELU� [�\� NRRUGLQDW� oLIWL� LOH� LIDGH�
HGLOHELOLU�� <RO�� QHKLU� JLEL� OLQHHU� |]HOOLNWHNL� REMHOHU� QRNWDODU� N�PHVL� RODUDN�
GHSRODQDELOLU��6DWÕú�E|OJHVL��QHKLU�KDY]DODUÕ�JLEL�oRNJHQ�|]HOOLNWHNL�REMHOHU�LVH�QRNWD�
G|QJ�OHUL�úHNOLQGH�VDNODQDELOLU���

9HNW|U�PRGHOOHU��NHVLNOL�REMHOHUL�LIDGH�HWPHN�LoLQ�oRN�HOYHULúOLGLU��$QFDN�WRSUDN�FLQVL�
YH\D� KDVWDQHOHUH� XODúÕP� PDOL\HWL� JLEL� V�UHNOLOLN� LIDGH� HGHQ� GXUXPODUGD� \HWHULQFH�
HOYHULúOL�GH÷LOGLU���
5DVWHU�PRGHO��EX�JLEL� V�UHNOLOLN� LIDGH�HGHQ�GXUXPODU� LoLQ�JHOLúWLULOPLúWLU��5DVWHU�ELU�
J|U�QW���WDUDQPÕú�ELU�KDULWD�YH\D�UHVLP�JLEL�JULG�K�FUHOHUL�LoHULU���
+DULWDODU� &R÷UDIL� %LOJL� 6LVWHPOHULQLQ� WHPHO� |÷HVLQL� ROXúWXUPDNWDGÕU�� +DULWDODUD� DLW�
RODQ� ELOJLOHULQ� GHSRODQPDVÕQÕ�� \|QHWLPLQL� YH� SD\ODúÕPÕQÕ�� ROXúWXUXODQ� YHUL� WDEDQÕ�
\|QHWLP� VLVWHPL� LoLQGH� FR÷UDIL� ELOJL� VLVWHPL� \D]ÕOÕPODUÕQÕ� NXOODQDUDN� VD÷OD\DFDN�ELU�
WHNQRORMLQLQ�VHoLPL�JHUHNOLGLU��$\UÕFD�FR÷UDIL�NRRUGLQDW�|Oo�P��\DSDQ�*36¶OHU��ED]Õ�
&R÷UDIL�%LOJL� 6LVWHPL� X\JXODPDODUÕQGD� NXOODQÕODQ� YLGHR� J|U�QW�OHUL�� VHVOHQGLUPHOHU�
YH�PXOWLPHGLD�WHNQRORMLVL�GH�EX�ROXúWXUXODQ�WHNQRORMLQLQ�LoLQGH�\HU�DOPDOÕGÕU��>�@�
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������&R÷UDIL�9HUL�<DSÕODUÕ�
&R÷UDIL�YHUL�\DSÕODUÕQÕ�UDVWHU�YHUL�YH�YHNW|U�YHUL�\DSÕODUÕ�ROPDN��]HUH�LNL�JUXS�DOWÕQGD�
LQFHOHQHELOLU��

��������5DVWHU�9HUL�<DSÕODUÕ�
5DVWHU�YHUL�\DSÕVÕ�SLNVHOOHUGHQ�ROXúDQ�NDUH�\D�GD�GLNG|UWJHQ�\DSÕGDGÕU��3LNVHO�WHULPL�
J|U�QW��LúOHPH�NDYUDPÕ�LOH�LOJLOL�ELU�WHULP�ROPDNOD�EHUDEHU�JHQHO�ELU�NXOODQÕP�RODUDN�
FR÷UDIL� ELOJL� VLVWHPOHULQGH� GH� \HU� DOÕU�� 5DVWHU� YHUL� ELU� PDWULV� LoLQGH� WDQÕPOÕ� ROXS�
VHPDQWLN� GH÷HUOHQGLUPH�PDWULV� HOHPDQODUÕ� LoLQ� Q�PHULN� GH÷HUOHU� RODUDN� VRQXoODQÕU��
>��@�
5DVWHU� YHUL� \DSÕVÕQGD� oDOÕúPD� DODQÕ� G�]J�Q� NDUHOHU� D÷ÕQD� E|O�QP�úW�U�� .XOODQÕODQ�
IUHNDQV�� VRO� �VW� N|úHGHQ� EDúOD\DQ� VDWÕUODU� KDOLQGHGLU�� +HU� ELU� K�FUH� WHN� ELU� GH÷HUL�
LoHULU�� dDOÕúPD� DODQÕQGDNL� KHU� ELU� NRQXP� ELU� K�FUH\H� ED÷OÕGÕU�� +�FUHOHU� YH�
LOLúNLOHQGLULOPLú�GH÷HUOHU�WDEDND�RODUDN�DGODQGÕUÕOÕU��%LU�YHUL�WDEDQÕQGD�WRSUDN�oHúLGL��
\�NVHNOLN��DUD]L�NXOODQÕPÕ�YH�ELWNL�|UW�V��JLEL�oHúLWOL�WDEDNDODU�RODELOLU��
5DVWHU� YHUL� IRUPDWÕ�� GLJLWDO� J|U�QW�� YH� UHVLPOHU� GHSRODQÕUNHQ� UDVWHU� IRUPDWÕ�
NXOODQÕOGÕ÷Õ�LoLQ�GDKD�\D\JÕQ�RODUDN�NXOODQÕODQ�YHUL�IRUPDWÕGÕU��>�@�
��������9HNW|U�9HUL�<DSÕODUÕ�
9HNW|U� YHUL� \DSÕVÕ� QRNWD� YH� oL]JLOHU� �]HULQH� NXUXOXGXU�� $ODQODU� oL]JLOHUGHQ� ROXúDQ�
NDSDOÕ� SROLJRQODUOD� WDQÕPOÕGÕU�� 9HNW|U� YHUL� \DSÕVÕQGD� QRNWDVDO�� oL]JLVHO�� DODQVDO��
NRPSOHNV� YH� \D]Õ� |]HOOLNOHU� YDUGÕU�� .RPSOHNV� \DSÕODU� GDKD� oRN� oL]JLVHO� YH� DODQVDO�
QHVQHOHULQ�ELU� DUD\D� JHOPHVL� VRQXFX�RUWD\D� oÕNDU��<D]Õ� �WH[W�� |]HOOL÷LQGHNL�YHUL� KHU�
FR÷UDIL�ELOJL�VLVWHPLQGH�\RNWXU��+DULWD��]HULQGH�\D]ÕODU�±�FR÷UDIL�ELOJL�VLVWHPOHULQGH�
GH�±�QLWHO�GH÷HUOHULQ�J|VWHULPLGLU��>��@�

����������6SDJHWWL�9HUL�<DSÕVÕ�
øON��UHWLOHQ�YHNW|U�GRV\DODUÕ�EDVLW�RODUDN�ELU�QRNWDGDQ�EDúOD\DQ�YH�ELU�QRNWDGD�ELWHQ�
oL]JLOHUGL��%X�W�U�YHNW|U�YHUL\H��VSDJHWWL�YHUL�\DSÕVÕ�GHQPLúWLU��%X�\DSÕ�oRN�EDVLWWLU�YH���
�



��

DQODPDVÕ� oRN� NROD\GÕU�� dR÷X� VLVWHP� EX� \DSÕGD� YHUL� JLULúLQH� L]LQ� YHULU�9HUL� JLULúL�
\DSÕOGÕNWDQ�VRQUD�VSDJHWWL�YHUL�\DSÕVÕ�PXWODND�WRSRORMLN�YHUL\H�G|Q�úW�U�O�U��
6SDJHWWL� YHUL� \DSÕVÕQGD� oL]JL� ELUELUOHUL\OH� LOLúNLOHQGLULOPHPLúWLU�� %LUELULQH� NRPúX�
oL]JLOHULQ� ELUELUOHULQH� ED÷ODQÕS� ED÷ODQPDGÕ÷Õ�� ELUELUOHULQL� NHVLS� NHVPHGL÷L� EHOOL�
GH÷LOGLU��%X�WLS�YHUL�\DSÕVÕ�WRSRORMLN�YHUL\L�ROXúWXUPDQÕQ�LON�DúDPDVÕGÕU��>��@�

� 1RNWD�
����� 3ROLJRQ�

� ��� dL]JL�
ùHNLO�����6SDJHWWL�YHUL�\DSÕVÕ�

����������7RSRORMLN�9HUL�<DSÕVÕ�
9DUOÕNODU� DUDVÕQGDNL� NRQXPVDO� LOLúNLOHUL� WXWPDN� LoLQ� NXOODQÕODQ� HQ� SRS�OHU� \|QWHP�
EXQODU�DUDVÕQGDNL�NRPúXOXN�LOLúNLOHULQLQ�ND\ÕW�HGLOGL÷L�µWRSRORMLN�PRGHO¶�GLU���
7RSRORML�� YDUOÕNODUÕQ� NRPúXOXNODUÕQÕ� YH� LOLúNLOHULQL� WDQÕPODU�� 7RSRORML� oL]JLOHULQ�
JHRPHWULN� úHNOLQGHQ�ED÷ÕPVÕ]GÕU��<DQL�oL]JLQLQ�G�]�oL]JL�ROXúX� \D�GD� \D\� úHNOLQGH�
ROXúX� WRSRORML\L�HWNLOHPH]��dR÷X�FR÷UDIL�ELOJL�VLVWHPL�X\JXODPDVÕQGD� WRSRORMLN�YHUL�
\DSÕVÕ�WHUFLK�HGLOLU��>��@����
%LU� FR÷UDIL� ELOJL� VLVWHPL� \D]ÕOÕPÕQGD� WRSRORML\H� JHUHNVLQLPLQ� HQ� E�\�N� QHGHQL��
WRSRORML� VD\HVLQGH� NRPúXOXN�� GR÷UXOWX�� NDSVDPD� YE�� DQDOL]OHULQ� NRRUGLQDW� ELOJLVLQH�
LKWL\Do�GX\XOPDGDQ�\DSÕODELOPHVLGLU��
�



��

ùHNLO������7RSRORMLN�RODUDN�LNL�HúLW�úHNLO�

��������5DVWHU�YH�9HNW|U�9HUL�<DSÕODUÕQÕQ�.DUúÕODúWÕUÕOPDVÕ�
� 9HNW|U�YHUL�\DSÕVÕQÕQ�DYDQWDMODUÕ��

��� 9HUL�JLULúL�LoLQ�L\L�ELU�J|VWHULPGLU��
��� 7RSRORML�DoÕNFD�WDQÕPODQDELOLU���
��� .RRUGLQDW�WUDQVIRUPDV\RQX�NROD\GÕU��
��� +HU�|OoHNWH�SUHVL]\RQOX�JUDILN�J|VWHULPLQL�VD÷ODU��
��� *UDILNOHULQ�YH�|]QLWHOLNOHULQ�J�QFHOOHúWLULOPHVL�YH�JHQHOOHúWLULOPHVL�NROD\GÕU��

� 5DVWHU YHUL�\DSÕVÕQÕQ�DYDQWDMODUÕ��
��� %DVLW�YHUL�\DSÕVÕGÕU��
��� g]QLWHOLN�YHULVLQLQ�NRQXPXQXQ�LúOHQPHVL�NROD\GÕU��
��� dHúLWOL�X]D\VDO�DQDOL]�YH�ILOWUHOHPH�NXOODQÕODELOLU��
��� 8]D\VDO�JLUGLOHULQ�úHNLOOHUL�G�]J�Q�YH�EDVLW�ROGX÷X�LoLQ�PDWHPDWLN�PRGHOOHPH�

NROD\GÕU��
��� 7HNQRORMLVL�XFX]GXU��
��� 9HUL�IRUPODUÕ�NXOODQÕúOÕGÕU��>�@�

E E
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������&R÷UDIL�9HUL�7DEDQODUÕ�
9HUL� WDEDQÕ�� YHUL\L� ROXúWXUPDN�� HGLWOHPHN�� LGDUH� HWPHN�YH� DQDOL]L� LoLQ�ROXúWXUXOPXú�
SDNHWWLU�� 9HUL� WDEDQÕQD� X\JXQ� ROPDVÕ� LoLQ� YHULQLQ� ED÷ÕPVÕ]� ROD\ODU�� NLúLOHU�� \HUOHU��
|]HOOLNOHU�YE��KDNNÕQGDNL�ND\ÕWODUGDQ�ROXúPDVÕ�JHUHNLU��+HU�ELU�ND\ÕW��ELOJLQLQ�WHN�ELU�
|÷HVLQL�LoHUHQ�ELUoRN�DODQGDQ�ROXúXU��9HUL�WDEDQÕQGD�ND\ÕWODUÕQ�ELUoRN�VÕQÕIÕ�RODELOLU��
9HUL�WDEDQÕ��UHWLPL�oHúLWOL�EDVDPDNODUÕ�LoHULU��

��� .RQXPVDO�YHULOHULQ�JLULOPHVL�
����g]QLWHOLNOHULQ�JLULOPHVL�
����.RQXPVDO�YH�|]QLWHOLN�ELOJLOHULQLQ�ED÷ODQPDVÕ�
8]D\VDO� YHUL�� VD\ÕVDOODúWÕUÕOPÕú� QRNWD� YH� GR÷UXODU�� WDUDQPÕú� YH� YHNW|UL]H� HGLOPLú�
GR÷UXODU�YH\D�GLUHNW�GL÷HU�GLJLWDO�ND\QDNODUGDQ�JLULOLU��%D]Õ�YHUL�WDEDQÕ�IRQNVL\RQODUÕ��

� 0RQLW|U��NXOODQDUDN�ND\ÕW�\DUDWÕU�YH\D�HGLWOHU��
� %HOLUOL�ELU�IRUPDWWD�UDSRUODUÕ�EDVDU��
� .XOODQÕFÕQ�LVWH÷L�GR÷UXOWXVXQGD�EHOLUOL�NXUDOODUD�X\JXQ�RODUDN�ND\ÕW�VHoHU��
� <HQL ELOJLOHU�GR÷UXOWXVXQGD�ND\ÕWODUÕ�J�QFHOOHúWLULU��
� .D\ÕWODUÕ�LOLúNLOHQGLULU��

��������+L\HUDUúLN�9HUL�7DEDQÕ�<DSÕVÕ�
9HUL� RUJDQL]DV\RQXQGD� KL\HUDUúLN� VLVWHPOHU� oHYUH� ELOLPOHULQLQ� ELWNL� YH� KD\YDQ�
VÕQÕIODQGÕUPDODUÕ�� WRSUDN� VÕQÕIODQGÕUPDODUÕ� JLEL� oDOÕúPDODUGD� NXOODQGÕ÷Õ� NODVLN�
\|QWHPOHUGLU�� 9HUL� \DSÕVÕQÕ� WDPDPHQ� WDQÕPOD\DELOHQ� ELU� NULWHU� NXOODQÕODUDN�
KL\HUDUúLQLQ� KHU� ELU� SDUoDVÕQD� XODúPDN� P�PN�QG�U�� %X� \DSÕQÕQ� EDúOÕFD� DYDQWDMÕ�
KL\HUDUúL\L� WDQÕPOD\DQ� DQDKWDUODU� YDVÕWDVÕ\OD� YHUL� J|VWHULPLQH� oRN� NROD\�
XODúÕOPDVÕGÕU��1LWHOLN�DQDKWDUÕ� LOH�YHUL�J|VWHULPL�oRN�NROD\�YH�KÕ]OÕ�ROPDNOD�EHUDEHU�
RUWDN� QLWHOLNOHU� LoLQ� ROGXNoD� ]RUGXU�� (÷HU� RODVÕ� VRUJXODPD� \DSÕODUÕ� |QFHGHQ�
ELOLQL\RUVD� KL\HUDUúLN� VLVWHPOHU� YHULQLQ� WHNUDU� ND]DQÕOPDVÕ� DQODPÕQGD� oRN� L\L� ELU�
\|QWHPGLU��*HQLú�LQGHNV�GRV\DODUÕQÕQ�NRUXQPDVÕ�YH�NHVLQ�QLWHOLN�GH÷HUOHULQLQ�]DPDQ�



��

]DPDQ� WHNUDUODQPDVÕ�� JHUHNVL]�YHULOHULQ�GHSRODQPDPDVÕ� LoLQ�ELU�]RUXQOXOXN�RODELOLU��
%X�GD�KL\HUDUúLN�YHUL�WDEDQÕ�\DSÕODUÕQÕQ�GH]DYDQWDMÕ�RODUDN�RUWD\D�oÕNDU���

ùHNLO������+L\HUDUúLN�YHUL�WDEDQÕ�\DSÕVÕ�

��������$÷�9HUL�7DEDQÕ�<DSÕVÕ�
$÷�YHUL�WDEDQÕ�\DSÕODUÕ�LOLúNLOHU�YH�ED÷ODQWÕODU�|QFHGHQ�EHOLUWLOHELOGL÷L�GXUXPODUGD�oRN�
NXOODQÕúOÕGÕU��*HUHNVL]�YHULQLQ�GHSRODQPDVÕQÕ�|QOHU�YH�X\JXQ�YHULQLQ�NXOODQÕOPDVÕQÕ�
VD÷ODU��%X�WLS�YHUL�WDEDQÕQÕQ�GH]DYDQWDMÕ��NRPSOHNV�VLVWHPOHUGH�YHUL�WDEDQÕQÕQ�|QPHOL�
ELU�SDUoDVÕ�RODQ�EHOLUWHoOHULQ��SRLQWHU��YHUL�WDEDQÕ�\DSÕVÕQÕ�JHQLúOHWPHVLGLU���

ùHNLO������$÷�YHUL�WDEDQÕ�\DSÕVÕ�
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��������øOLúNLVHO�9HUL�7DEDQÕ�<DSÕVÕ�
øOLúNLVHO�YHUL�WDEDQÕ�\DSÕVÕ�EHOLUWHoOHUL�GHSRODPD]�YH�KL\HUDUúL�LoHUPH]��%XQXQ�\HULQH�
YHUL� EDVLW� ND\ÕWODU� KDOLQGH� GHSRODQÕU�� gUQH÷LQ�� KHUELUL� ELU� QLWHOLN� LoHUHQ� DUD]L�
WDNÕPODUÕ��%XQODU� LNL� ER\XWOX� WDEORODUOD� JUXSODQGÕUÕOÕU��+HUELU� WDEOR� \D� GD� LOLúNL� D\UÕ�
GRV\DODUGÕU��$÷�YHUL�WDEDQÕQGDNL�EHOLUWHoOHU�YH�KL\HUDUúLN�YHUL�WDEDQÕQGDNL�DQDKWDUODU�
LOLúNLVHO� YHUL� WDEDQÕQGD� JHUHNVL]� YHUL� RODUDN� WDQÕPODQÕU�� %XQODUÕQ� \HULQH� KHUELU�
GRV\DGDNL�ND\ÕWODUÕ�WDQÕWDELOHQ�NLPOLN�NRGODUÕ�NXOODQÕOÕU��øOLúNLVHO�YHUL�WDEDQODUÕ��HVQHN�
\DSÕODUÕ� YH� W�P� VRUJXODPD� WDOHSOHULQL� NDUúÕOD\DELOPH�|]HOOL÷L� LOH� E�\�N� ELU� DYDQWDMÕ�
RODQ�YHUL�WDEDQÕ�\DSÕVÕGÕU��>�@�

ùHNLO������øOLúNLVHO�YHUL�WDEDQÕ�\DSÕVÕ�

��������1HVQH�<|QHOLPOL�9HUL�7DEDQÕ�<DSÕVÕ�
1HVQH� \|QHOLPOL� YHUL� WDEDQÕ� \DSÕVÕ�� QHVQH� \|QHOLPOL� SURJUDPODPD� GLOOHULQL�
NXOODQDUDN��KL\HUDUúLN�YH�D÷�\DSÕQÕQ�KÕ]ÕQÕ�YH�LOLúNLVHO�\DSÕQÕQ�HVQHNOL÷LQL�ELUOHúWLULU��
øOLúNLVHO� \DSÕGD�� KHU� JLUGL� NHQGL� YHUL� ND\GÕ� LoLQGHNL� WHULPOHUOH� WDQÕPODQÕU�� 1HVQH�
\|QHOLPOL� YHUL� WDEDQODUÕQGD�� YHUL� WHN� QHVQHOHULQ� EHQ]HU� |]HOOLNOHULQH� J|UH�
VÕQÕIODQGÕUÕOGÕ÷Õ� JUXSODUD� DLW� WHULPOHUOH� WDQÕPODQÕU�� )DUNOÕ� QHVQHOHU� YH� IDUNOÕ� JUXSODU�
DUDVÕQGDNL�LOLúNLOHU�DoÕN�OLQNOHUOH�WDQÕWÕOÕU��>�@�
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������9HUL�*LULúL�
8]D\VDO� YHULQLQ� oHúLWOL� W�UOHUL� GLJLWDO� IRUPDWD� G|Q�úW�U�OPHN� ]RUXQGDGÕU�� &R÷UDIL�
ELOJL� VLVWHPL� WHNQRORMLVLQLQ� X\JXODQPDVÕQGD� YHUL� JLULúL� EDúOÕEDúÕQD� ELU� SUREOHPGLU��
9HUL� JLULúL�� PDOL\HWLQ����¶L� NDGDUGÕU�� 9HUL� JLULúL�� oRN� HPHN� JHUHNWLUHQ�� \RUXFX� YH�
KDWD�\DSPD�ULVNL�oRN�RODQ�ELU�LúWLU���
*LULú�LúOHPLQLQ�P�PN�Q�ROGX÷XQFD�RWRPDWLNOHúWLULOPHVL�JHUHNLU��DQFDN�RWRPDWLN�JLULú�
GDKD� VRQUDNL� HGLWOHPH� LúOHPOHULQGH� SUREOHP� ROXúWXUXU�� 2WRPDWLN� JLULúLQ� \�NVHN�
NDOLWHGH�HOGH�HGLOHELOPHVL�LoLQ�NXOODQÕODQ�ND\QDNODUÕQ��KDULWDODUÕQ��JHQHOOLNOH�\HQLGHQ�
J|]GHQ� JHoLULOPHVL� JHUHNLU�� dRN� GDKD� ID]OD� X]D\VDO� YHUL�� EX� \ROOD� GLJLWDO� IRUPGD�
NXOODQÕúOÕ�KDOH�JHOLU��&R÷UDIL�ELOJL�VLVWHPLQH�YHUL�JLULúL�\DSÕOÕUNHQ�YHULQLQ�QLWHOLNVHO�YH�
NRQXPVDO�NRGODPDVÕ�\DSÕOÕU��1LWHOLNVHO�YHUL�JHQHOOLNOH�WDEORODU�KDOLQGH�HOGH�HGLOLU�YH�
VDNODQÕU��9HUL�JLULúL�LoLQ�oHúLWOL�ND\QDN�YH�\|QWHPOHU�YDUGÕU��

��������'HWD\�2OXúWXUPD�
*HUoHN�G�Q\DGDNL� FR÷UDIL� YDUOÕNODUÕQ� FR÷UDIL� GHWD\�RODUDN�PRGHOOHQGLULOGL÷L� FR÷UDIL�
ELOJL�VLVWHPL�RUWDPÕQGD��QRNWD��oL]JL��DODQ�YH�\D]Õ�WLSLQGHNL�GHWD\ODU�ROXúWXUXOXU�YH�EX�
GHWD\ODUD�LOLúNLQ�|]QLWHOLN�WDEORODUÕ�KD]ÕUODQÕU���

��������*UDILN�9HUL�*LULúL�
*UDILN� YHUL� JLULúL� LoLQ� VD\ÕVDOODúWÕUÕFÕ� YH� WDUD\ÕFÕODU� NXOODQÕOÕU�� 6D\ÕVDOODúWÕUÕFÕODU��
KDULWDODUGDQ� YH� IRWR÷UDIODUGDQ� X]D\VDO� ELOJLQLQ� oÕNDUÕOPDVÕ� LoLQ� HQ� oRN� NXOODQÕODQ�
DUDoODUGÕU��6D\ÕVDOODúWÕUPD�YH�WDUDPD�LúOHPOHUL�úX�úHNLOOHUGH�\DSÕOÕU��
� (OOH VD\ÕVDOODúWÕUPD�
� 5DVWHU J|U�QW���]HULQGHQ�HNUDQGD�HOOH�VD\ÕVDOODúWÕUPD�
� 5DVWHU J|U�QW���]HULQGHQ�HNUDQGD�oL]JL�L]OH\HUHN�VD\ÕVDOODúWÕUPD�
� 5DVWHU J|U�QW�\��RWRPDWLN�YHNW|UH�oHYLUPH�LOH�VD\ÕVDOODúWÕUPD�
�



��

� $6&,,�NRGODQPÕú�N�W�NOHUGHQ�JUDILN�YHUL�JLULúL��
� )DUNOÕ�IRUPDWWDNL�JUDILN�N�W�NOHUGHQ��G[I�YE���JUDILN�YHUL�LWKDOL�>��@�

��������g]QLWHOLN�'H÷HUL�*LULúL�
(WNLOHúLPOL� RODUDN� NODY\HGHQ� \D� GD� \Õ÷ÕQ� RODUDN� $6&,,� NRGODQPÕú� N�W�NOHUGHQ�
|]QLWHOLN�GH÷HUL�JLULúL�\DSÕOÕU��

������(Q�8\JXQ�&R÷UDIL�%LOJL�6LVWHPLQLQ�6HoLPL�
&R÷UDIL� %LOJL� 6LVWHPLQLQ� V|]NRQXVX� ROGX÷X� \HUGH�� µHQ� L\L¶� V|]F�÷�Q�Q� DQODPÕ�
|QHPOLGLU��%LUoRN�VLVWHPLQ�oRN�VDGÕN�WDUDIWDUODUÕ�YDUGÕU��R�NDGDU�NL��NHQGL�VLVWHPOHULQL�
GL÷HU� VLVWHPOHUH� NDUúÕ� VDYXQXUODU�� (Q� L\L� RODQ� ELU� VLVWHP�� ELU� o|]�P�Q� E�W�Q�
SUREOHPOHU� LoLQ� HQ� L\L� o|]�P�ROGX÷XQX� LIDGH� HGHU��&R÷UDIL�%LOJL� 6LVWHPLQGH�� GDKD�
oRN� WLFDUL� DQODPGD�� VLVWHPOHULQ� EXJ�QN�� SD]DUGD� PHYFXW� JHQLúOL÷LQL� YH� GHULQOL÷LQL�
RUWD\D� oÕNDUWPDN� YH� EX� VLVWHPOHU� DUDVÕQGDNL� ELULQFLO� YH� LNLQFLO� IDUNOÕOÕNODUÕ� LIDGH�
HWPHN�JHUHNLU��$UDúWÕUPDODU�� EX�SDNHWOHULQ� H÷LWLP� LoLQ�YH�ED]Õ�SURIHV\RQHO�RUWDPODU�
LoLQ� LVWHQGL÷LQL�RUWD\D�NR\PXúWXU��%D]Õ�GXUXPODUGD�NRPELQDV\RQ� LoLQ� IDUNOÕ�FR÷UDIL�
ELOJL� VLVWHPL� \D]ÕOÕP� SDNHWOHUL� NXOODQÕOÕU� \D� GD� LVWDWLVWLNVHO� DQDOL]�� JUDILN� HGLWOHPH�
YH\D�YHULWDEDQÕ�LúOHWLPL�LoLQ�EDúND�\D]ÕOÕPODUGDQ�\DUDUODQÕOÕU��>�@�

������&R÷UDIL�%LOJL�6LVWHPL�<D]ÕOÕPODUÕ�
%LUoRN�&R÷UDIL�%LOJL�6LVWHPL�|]HOOLNOHUL��FR÷UDIL�ELOJL�VLVWHPLQLQ�EHOLUOL�YHUL�\DSÕVÕQD�
J|UH� EHOLUOHQPLúWLU�� &R÷UDIL� %LOJL� 6LVWHPLQLQ� NXOODQGÕ÷Õ� EHOLUWLOHQ� YHUL� \DSÕVÕ� WLSLN�
RODUDN�UDVWHU�\D�GD�YHNW|U�YHULGLU��DQFDN�ED]HQ�7,1�\D�GD�EDúND�ELU�PRGHO�GH�RODELOLU��
*HQHOGH� EX� \DSÕQÕQ� VHoLPLQGH� HWNLOL� RODELOHFHN� KXVXVODU�� QH� WLS� VLVWHP� LoLQ� J�o�
VD÷ODQDELOHFH÷L�� DQFDN� GDKD� oRN� KDQJL� PRGHOLQ� EHOLUOL� ELU� PRGHO� LoLQ� GDKD� X\JXQ�
RODFD÷Õ�� KDQJL� DQDOL]� IRQNVL\RQODUÕQÕQ� NXOODQÕODFD÷Õ�� o|]�Q�UO�N� GHUHFHVLQLQ� QH�
RODFD÷Õ�YH�KDWDODUÕQ�NDEXO�HGLOHELOLUOL÷L�JLEL�KXVXVODUGÕU��
%D]Õ� \D]ÕOÕPODU� |]HOOLNOH� ED]Õ� X\JXODPDODU� LoLQ� WHUFLK� HGLOPHNWHGLUOHU�� gUQH÷LQ�
RUPDQFÕOÕN�X\JXODPDODUÕQGD�GHWD\OÕ�YHUL\H�JHUHNVLQLP�ROPDGÕ÷Õ�LoLQ�UDVWHU��G�]HQVL]�



��

SROLJRQODUÕQ� YH� VÕQÕU� KDWODUÕQÕQ� LVWHQGL÷L� oDOÕúPDODUGD� LVH� YHNW|U� YHUL� WLSL� WHUFLK�
HGLOPHNWHGLU��>�@�

��������$UF�,QIR�
$UF�,QIR�� � &R÷UDIL� %LOJL� 6LVWHPL� \D]ÕOÕPODUÕ� DUDVÕQGD� OLGHU� RODUDN� NDEXO� HGLOLU�� øON�
YHUVL\RQX������\ÕOÕQGD�SL\DVD\D�V�U�OP�úW�U��3&�OHUGHQ�8QL[�ZRUNVWDWLRQODUD�NDGDU�
:LQGRZV�17�GH�GDKLO�ROPDN��]HUH�ELU�oRN�RUWDPGD�oDOÕúPDNWDGÕU��%LU�&R÷UDIL�%LOJL�
6LVWHPLQGHQ�EHNOHQHQ�|]HOOLNOHUL� \HULQH�JHWLUPHN�DPDFÕ\OD� \�]OHUFH�NRPXWX�YDUGÕU��
.HQGLQH�|]J��ELU�YHULWDEDQÕ�YH�$0/�DGÕ�YHULOHQ�ELU�PDNUR�\D]ÕOÕP�GLOL�YDUGÕU��'�Q\D�
�]HULQGH������GHQ�ID]OD�NXUXPGD�������GHQ�ID]OD�NXOODQÕFÕVÕ�YDUGÕU���

��������$UF9LHZ�

$UF9LHZ��:LQGRZV��0DFLQWRVK�YH�oHúLWOL�8QL[�VLVWHPOHULQGH�oDOÕúDQ�ELU�\D]ÕOÕPGÕU��
&R÷UDIL� ELOJL\L� NXOODQPDN��]HUH� WDVDUODQPÕú�ELU� \D]ÕOÕPGÕU��g]QLWHOLN� VRUJXODPDODUÕ�
YH�³KRW�OLQN´�|]HOOL÷L\OH��JUDILNOHU��PXOWLPHG\D�X\JXODPDODUÕ��KDULWD�VHPEROOHULQL�YH�
DOWOÕN�KD]ÕUODPDN�LoLQ�JHUHNOL�RODQ�IRQNVL\RQODUÕ�VD÷ODU��$UF�,QIR�LOH�DUDODUÕQGD�E�\�N�
ELU� X\XP� YDUGÕU�� $UF9LHZ�� YHULWDEDQÕ� \|QHWLPLQGHQ� GDKD� oRN� KDULWDQÕQ�
J|UVHOOHúWLULOPHVL�YH�VXQXOPDVÕQD�\|QHOLN�RODUDN�WDVDUODQPÕúWÕU����

��������$WODV�*,6�
$WODV�*,6��KHP�'26�KHP�GH�:LQGRZV�LoLQ�PHYFXWWXU��+DULWD��]HULQGHNL�ELOJLOHUL�ELU�
WDEOR� YH\D� YHULWDEDQÕ� �]HULQGH� HGLWOHPH�� DQDOL]� HWPH�� J|U�QW�OHPH� RODQDNODUÕQÕ�
VD÷ODU�� $WODV� *,6¶LQ� YHUL� WDEDQÕ� \|QHWLP� VLVWHPL� WDEORODPD� \|QWHPL� LOH� VXQPD\D�
\|QHOLN�RODUDN�KD]ÕUODQPÕúWÕU��2UDFOH�LOH�GH�oDOÕúDELOHFHN�ELU�DUD\�]H�VDKLSWLU��

��������,'5,6,�
,'5,6,� \D]ÕOÕPÕ� &ODUN� hQLYHUVLWHVL� &R÷UDI\D� %|O�P�� WDUDIÕQGDQ� ,'5,6,� SURMHVL�
oHUoHYHVLQGH�PDGGL�\DUDU�EHNOHQPHNVL]LQ�JHOLúWLULOPLú��GD÷ÕWÕOPÕú�YH�GHVWHNOHQPLúWLU��
����GDQ�ID]OD�VD\ÕGD��ONHGH��\DNODúÕN�������ND\ÕWOÕ�NXOODQÕFÕVÕ�YDUGÕU��%X�QHGHQOH�GH�
G�Q\D� �]HULQGH� HQ� \D\JÕQ� NXOODQÕODQ� 5DVWHU� &R÷UDIL� %LOJL� 6LVWHPL� RODUDN� NDEXO�
HGLOPHNWHGLU��



��

��������0LFURVWDWLRQ�0*(��
0*(�� \D\JÕQ� RODUDN� NXOODQÕODQ� NDWPDQ� ED]OÕ� ELU� FR÷UDIL� ELOJL� VLVWHPL� \D]ÕOÕPÕGÕU��
,QWHUJUDSK� úLUNHWL� WDUDIÕQGDQ� �UHWLOPLúWLU�� <D]ÕOÕP� ZRUNVWDWLRQV¶ODUGD�� 3&� OHUGH� YH�
:LQGRZV� 17� DOWÕQGD� oDOÕúDELOPHNWHGLU�� 6DKLS� ROGX÷X� JHQLú� \HOSD]HGHNL� PRG�OOHUL��
\DUGÕPÕ\OD� NXOODQÕFÕQÕQ� NHQGL� LVWHNOHUL� GR÷UXOWXVXQGD� FR÷UDIL� ELOJL� VLWHPLQL�
NXOODQDELOPHVLQH�RODQDN�VD÷ODU��>�@�
%X�\D]ÕOÕPODU�&R÷UDIL�%LOJL�6LVWHPL�\D]ÕOÕPODUÕQGDQ�VDGHFH�ELUNDo�WDQHVL�ROXS��GDKD�
ELUoRN�&%6�\D]ÕOÕPÕ�PHYFXWWXU��
�



��

��8<*8/$0$�

�����7�UNL\H¶GH�YH�'�Q\DGD�)ÕQGÕN�hUHWLPL�
hONHPL]GH�HQ�|QHPOL�LKUDo��U�QOHULQGHQ�RODQ�IÕQGÕ÷ÕQ�WDULKL�ROGXNoD�HVNLOHUH�GD\DQÕU��
øQVDQR÷OXQXQ�\HUOHúLN�G�]HQH�JHoLS�WDUÕP�\DSPD\D�EDúODPDVÕ�LOH�\HWLúWLULOHQ��U�QOHU�
DUDVÕQGD�IÕQGÕ÷ÕQ�GD�ROGX÷X�ELOLQPHNWHGLU���
dLQ¶GH�EXOXQDQ�ø�g�������\ÕOÕQD�LOLúNLQ�ED]Õ�EHOJHOHUGH�IÕQGÕ÷ÕQ����\ÕOGÕU�ELOLQGL÷LGHQ�
V|]� HGLOLU�� $QFDN� OLPDQ� \ROX\OD� $QDGROX¶\D� XODúWÕ÷Õ� YH� N�OW�U� IÕQGÕNODUÕQÕQ�
DQDYDWDQÕQÕQ�.DUDGHQL]�NÕ\ÕODUÕ�ROGX÷X�NDEXO�HGLOPHNWHGLU��
.DUDGHQL]�%|OJHVL
QLQ�LNOLP�|]HOOLNOHUL��IÕQGÕN�LoLQ�HQ�LGHDO�RUWDPÕ�ROXúWXUXU��)ÕQGÕN��
NÕú� D\ODUÕQGD� oLoHNOHQHQ� YH� G|OOHQHQ� WHN� ELWNLGLU�� 'LúL� oLoHNOHULQ� oDQDN� \DSUDNODUÕ�
�oRWDQDN�� DGÕ� YHULOHQ� IÕQGÕN� NDGHKLQL� ROXúWXUXU�� )ÕQGÕ÷ÕQ� oHúLWOL� W�UOHUL� YDUGÕU��
hONHPL]GHNL�N�OW�U�IÕQGÕNODUÕ������PHWUH�ER\ODQDELOLU��
&RU\OXV�$YHOODQD
�LOH�
&RU\OXV�
0D[LPD
� W�UOHULQLQ� PHOH]OHULGLU�� $÷XVWRV� D\ÕQGD� ROJXQODúDQ� IÕQGÕNODU� WRSODQÕS�
NXUXWXOGXNWDQ� VRQUD�� (\O�O� YH� (NLP� D\ODUÕQGD� SD]DUD� JHWLULOLS� VDWÕúD� oÕNDUÕOÕU��
hONHPL]GH� IÕQGÕ÷ÕQ� LON� GÕú� VDWÕPÕQÕQ� ����� \ÕOÕQGD� JHUoHNOHúWL÷L� oHúLWOL� ND\QDNODUGD�
\HU�DOPDNWDGÕU��>��@
)ÕQGÕ÷ÕQ� NX]H\� \DUÕP� N�UHQLQ� ÕOÕPDQ� LNOLP� NXúD÷ÕQÕ� -DSRQ\D¶GDQ� dLQ�� 0DQoXU\D��
.DINDV\D�� 7�UNL\H��$YUXSD� YH�.X]H\�$PHULND¶\D� NDGDU� \DEDQL� IRUPODU� ELoLPLQGH�
NDSODGÕ÷Õ�ELOLQPHNWHGLU��.�OW�U� IRUPODUÕQÕ�ROXúWXUDQ�HQ�|QHPOL� W�UOHU� LVH�$UWYLQ¶GHQ�
.ÕUNODUHOL¶QH� NDGDU� X]DQDQ� .X]H\� $QDGROX� 'D÷ODUÕ� YH� NX]H\� JHoLW� E|OJHOHULQGH�
\R÷XQ� RODUDN� EXOXQPDNWDGÕU�� %X� PH\YHQLQ� ���� \ÕOGDQ� EHUL� WLFDUHWL� \DSÕOPDNWDGÕU��
>��@��
<HU\�]�QGH����Û���Û�NX]H\�HQOHPOHULQGH�YH�NHQGLQH�|]J��LNOLP�NRúXOODUÕQGD�\HWLúHQ�
IÕQGÕN� D÷DFÕ�� NÕ\ÕODUGDQ� HQ� oRN� ��� NP� LoHUGH� YH� \�NVHNOL÷L� ��������� PHWUH\L�



��

JHoPH\HQ�\HUOHUGH��U�Q�YHULU��7�UNL\H��øWDO\D��øVSDQ\D�YH�$PHULND�IÕQGÕN�\HWLúWLULOHQ�
EDúOÕFD��ONHOHUGLU���
)ÕQGÕN�VDQD\L�VHNW|U��LoLQGH�|QHPOL�ELU�KDPPDGH�ND\QD÷ÕGÕU��hONHPL]GH�����������
WRQ�\ÕO�NDSDVLWHOL�����DGHW�IÕQGÕN�NÕUPD�IDEULNDVÕ�LOH�WRSODP���������WRQ�\ÕO�NDSDVLWHOL�
��� DGHW� IÕQGÕN� LúOHPH� WHVLVL� EXOXQPDNWDGÕU�� 6HNW|UGH� $OPDQ\D�� +ROODQGD� YH�
øUODQGD¶GDQ�ROPDN��]HUH�WRSODP��o�DGHW�\DEDQFÕ�VHUPD\HOL�\DWÕUÕP�PHYFXWWXU��)ÕQGÕN�
LúOHPH� VDQD\L� WDUDIÕQGDQ� �UHWLOHQ� �U�QOHUGH� LOHUL� WHNQRORML� NXOODQÕOPDNWDGÕU�� )ÕQGÕN�
PH\YHVLQLQ����¶L�oLNRODWD�VDQD\LLQGH�����¶VL�SDVWD�YH�úHNHUOHPH�VDQD\LLQGH����¶X�
GD�oHUH]�RODUDN�NXOODQÕOPDNWDGÕU��>��@�
øo�IÕQGÕ÷ÕQ����¶L�oLNRODWD�VDQD\LLQGH��NÕ\ÕOPÕú��GLOLQPLú��|÷�W�OP�ú�RODUDN��ELVN�YL��
úHNHUOHPH�� WDWOÕ�� SDVWD�� GRQGXUPD� \DSÕPÕQGD� NXOODQÕOÕU�� øo� SL\DVD� YH� LKUDFDWWD�
GH÷HUOHQGLULOHPH\HQ� IÕQGÕNODU�� \D÷OÕN� RODUDN� NXOODQÕOPDNWDGÕU�� dHUH]� RODUDN� WD�
W�NHWLOLU��
)ÕQGÕN� NDEX÷X�� IÕQGÕN� �UHWLOHQ� \|UHOHUGH� GH÷HUOL� YH� \�NVHN� NDORULOL� \DNDFDN� RODUDN�
NXOODQÕOÕU�� )ÕQGÕN� NDEX÷XQGDQ�� NRQWUDOLW� \DSÕOÕU�� ER\D� VDQD\LLQGH� \DUDUODQÕOÕU��
.|P�UOHúWLUPH�\ROX�LOH�ELULNHW�N|P�U����DNWLI�N|P�U�YH�VLQDL�N|P�U�HOGH�HGLOLU���
)ÕQGÕN� \DSUD÷Õ� YH� PH\YH� ]XUXIODUÕ�� WDEL� J�EUH� RODUDN� \HQLGHQ� IÕQGÕN� EDKoHVLQH� YH�
WDUÕP�DODQODUÕQD�G|QHU��>��@�

�������7�UNL\H¶GH�)ÕQGÕN�hUHWLPL�

���������'�QGHQ�%XJ�QH�)ÕQGÕN�hUHWLPL�
)ÕQGÕN�X]XQ�\ÕOODUGDQ�EHUL��ONHPL]�HNRQRPLVL�YH�VRV\DO�\DúDPÕ�EDNÕPÕQGDQ�|QHPOL�
ELU� �U�QG�U�� ����¶OL� \ÕOODUÕQ� VRQXQD� NDGDU� WRSODP� LKUDFDWÕPÕ]ÕQ� ������¶VLQL�
ROXúWXUDQ� IÕQGÕN� D\QÕ� ]DPDQGD�EHOLUOL� ELU� E|OJH� KDONÕQÕQ� D÷ÕUOÕNOÕ� JHoLP�ND\QD÷ÕGÕU��
*�Q�P�]GH�WRSODP�LKUDFDW�LoLQGH�IÕQGÕ÷ÕQ�SD\Õ�������WDUÕP��U�QOHUL�LoLQGHNL�SD\Õ�LVH�
����GROD\ÕQGDGÕU��WDEOR�������

�
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7DEOR� ����� ���������� \ÕOODUÕ� LWLEDUL\OH� 7�UNL\H� LKUDFDWÕ� YH� IÕQGÕ÷ÕQ� WRSODP� LKUDFDW�
LoLQGHNL�SD\Õ��PLO\RQ�GRODU��>��@�

�
%X� �U�Q� 'R÷X� .DUDGHQL]� %|OJHVLQGH�� JHQHOOLNOH� oRN� HQJHEHOL� ����
QLQ� �]HULQGH�
PH\LOOL��� ID]OD� \D÷Õú� DOPDVÕQGDQ� GROD\Õ� HUR]\RQD� E�\�N� |Oo�GH� PDUX]� NDODQ� YH�
WRSUDN� GHULQOL÷L� D]DOPÕú�� WRSUDN� DVLOOL÷L� \�NVHN� DUD]LOHUGH� \HU� DOPÕú� LNHQ�� %DWÕ�
.DUDGHQL]�%|OJHVLQGH� EHQ]HU� DUD]LOHUH� GH� GLNLOPHNOH� ELUOLNWH�� GDKD� oRN� WDEDQ� YH\D�
KDILI�PH\LOOL�YH�JHQHOGH��VW�Q�QLWHOLNOL�WRSUDNODUGD�WDUÕPÕ�\DSÕOPDNWDGÕU��
)ÕQGÕN� �UHWLP� E|OJHVLQLQ� HNRORMLN� GXUXPX� YH� WRSR÷UDILN� \DSÕVÕ� QHGHQL\OH� |]HOOLNOH�
'R÷X�.DUDGHQL]�%|OJHVL��UHWLFLOHULQLQ�E�\�N�E|O�P��LoLQ�EX��UHWLPLQ�DOWHUQDWLIVL]�YH�
]RUXQOX�ROXúX�IÕQGÕ÷D�D\UÕ�ELU�|QHP�ND]DQGÕUPDNWD�YH��ONHPL]GH���PLO\RQD�\DNODúDQ�
LQVDQÕQ� DQD� JHoLP� ND\QD÷ÕQÕ� ROXúWXUPDNWDGÕU�� %|OJHGHNL� HNRQRPLN� |QHPL� \DQÕQGD�
IÕQGÕN�� oHYUH� NRUXPD� LúOHYLQH� GH� VDKLSWLU�� 'R÷DO� \DSÕ\Õ� ER]PDGDQ� LúOHPHOL� WDUÕPD�
X\JXQ� oRN� VÕQÕUOÕ� ELWNLVHO� �UHWLP� IDDOL\HWOHULQGHQ� ELUL� RODQ� IÕQGÕN� \HWLúWLULFLOL÷L��
oR÷XQOX÷X�VÕ÷�YH�RUWD�GHULQOLNWH�RODQ�E|OJH�WRSUDNODUÕQÕ��PH\LOOL�YH�ROGXNoD�HQJHEHOL�
WRSR÷UDILN�\DSÕ�YH�ERO�\D÷ÕúWDQ�ND\QDNODQDQ�HUR]\RQ�WHKGLGLQH�NDUúÕ�NRUXPDNWDGÕU���
)ÕQGÕN� WDUÕPÕ� JHQHOOLNOH� N�o�N� DUD]LOHUGH� YH� DLOH� LúOHWPHFLOL÷L� ELoLPLQGH�
\DSÕOPDNWDGÕU�� 7�UNL\H
GH� \DNODúÕN� ���� ���� KHNWDU� DUD]LGH� ���� ���� NDGDU� oLIWoLQLQ�
IÕQGÕN��UHWLPL\OH�X÷UDúWÕ÷Õ� ELOLQPHNWHGLU�� )ÕQGÕN�� \HWLúWLULOGL÷L� E|OJHGH�GR÷UXGDQ� \D�
GD�GROD\OÕ�RODUDN���PLO\RQ�Q�IXVX�LOJLOHQGLUPHNWHGLU��

� )ÕQGÕN�� 7DUÕP�
hU�QOHUL

7RSODP�� 7DUÕP�hU�QOHUL� 7RS��øKU�GH� 7RS�øKU�GH�

����� ���� � � � � � � � � � � � ��� ��� ����
����� ���� ���� � � � � � � � ��� ��� ����
����� ���� � � � � � ������� ��� ��� ����
����� ���� ����� ������ ��� ��� ����
����� ���� � � � � � ������ ��� ��� ����
����� ���� � � � � � ������ ��� ��� ����
7RSODP� ����� ������ ��� ����� ��� ��� ����
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hONHPL]GH� \ÕOOÕN� RUWDODPD� ���� ���� WRQ� IÕQGÕN� �UHWLOPHNWHGLU�� hUHWLOHQ� IÕQGÕ÷ÕQ�
\DNODúÕN� ���
Õ� LKUDo� HGLOPHNWH� JHUL� NDODQ� NÕVPÕ� Lo� W�NHWLPGH� NXOODQÕOPDNWDGÕU��
7�UNL\H�G�Q\D�IÕQGÕN��UHWLPLQ������LKUDFDWÕQÕQ�LVH����
LQH�VDKLS�EXOXQPDNWD�YH�KHU�
\ÕO�RUWDODPD��������� WRQ�NDEXNOX�IÕQGÕ÷D�HúGH÷HU� Lo� IÕQGÕN� LKUDo�HWPHNWH�YH�EXQXQ�
NDUúÕOÕ÷Õ�RODUDN�ELU�PLO\DU�GRODUD�\DNÕQ�G|YL]�JLUGLVL�VD÷ODPDNWDGÕU���
'�Q\D�IÕQGÕN�UHNROWHVLQGHNL�HQ�E�\�N�SD\D�YH�HQ�JHQLú��UHWLP�DODQODUÕQD�VDKLS�RODQ�
�ONH� 7�UNL\H¶GLU�� 6RQ� \ÕOODUGD� G�Q\D� NDEXNOX� IÕQGÕN� �UHWLPL� ���� �������� ���� WRQ�
DUDVÕQGD�GH÷LúPHNWHGLU��7�UNL\H¶QLQ�EX��UHWLP�LoLQGHNL�SD\Õ�RUWDODPD����¶WLU��>��@�
)ÕQGÕN� D\QÕ� ]DPDQGD��G�Q\D� WLFDUHWLQGH� \HU� DODQ� WDUÕPVDO��U�QOHU� LoLQGH� |QHPOL�ELU�
\HU� WXWPDNWDGÕU��'�Q\D� IÕQGÕN� WLFDUHW�KDFPL�� Lo� IÕQGÕN�RODUDN��������� WRQ�FLYDUÕQGD�
ROXS��ONHPL]�EX�WLFDUHW�KDFPLQGH�GH����¶O�N�ELU�RUDQOD�HQ�E�\�N�SD\D�VDKLSWLU���
7�UNL\H
GH� �UHWLOHQ� IÕQGÕ÷ÕQ� RUJDQL]H� DOÕPODUÕQÕ�� HQ� E�\�N� �UHWLFL� ELUOL÷L� RODQ�
)LVNRELUOLN�JHUoHNOHúWLULU��)LVNRELUOLN��VDWÕQ�DOGÕ÷Õ�IÕQGÕ÷Õ�oHúLWOL�LúOHPOHUGHQ�JHoLUHUHN�
W�NHWLPH�VXQDU��>��@�
)ÕQGÕN� 7DUÕP� 6DWÕú� .RRSHUDWLIOHUL� %LUOL÷L� �)ø6.2%ø5/ø.�� ����� \ÕOÕQGD� *LUHVXQ��
2UGX�� 7UDE]RQ�� %XODQFDN� YH� .HúDS� IÕQGÕN� WDUÕP� VDWÕú� NRRSHUDWLIOHULQLQ� ELU� DUD\D�
JHOPHVL�LOH�NXUXOPXúWXU���
%XJ�Q�� ��� NRRSHUDWLIH� ED÷OÕ� ���� ELQ� RUWD÷Õ� EXOXQDQ�)LVNRELUOLN� �� HQWHJUH� WHVLV�� ���
IÕQGÕN�NÕUPD�IDEULNDVÕ������ELQ�WRQXQ��]HULQGH�GHSRODPD�NDSDVLWHVL� LOH�G�Q\DQÕQ�HQ�
E�\�N�NXUXOXúXGXU��>��@� �
)LVNRELUOLN� øVWDQEXO
GDQ� $UWYLQ
H� NDGDU� ��� NRRSHUDWLIH� ED÷OÕ� ���� ���
LQ� �]HULQGH�
RUWD÷ÕQ� YH� �ONH� IÕQGÕ÷ÕQÕQ� VLJRUWDVÕ� NRQXPXQGDGÕU�� %LUL� (QWHJUH� 7HVLVL� E�Q\HVLQGH�
ROPDN��]HUH����IÕQGÕN�NÕUPD�IDEULNDVÕQD��\DNODúÕN�����ELQ�WRQ�GHSRODPD�NDSDVLWHVLQH�
YH�J�QO�N�����WRQ�Lo�IÕQGÕN��UHWLP�SURMH�NDSDVLWHVLQH�VDKLSWLU�������oDOÕúDQÕ�YH�VDKLS�
ROGX÷X�8OXVODUDUDVÕ�.DOLWH�%HOJHVL�,62������LOH��VHNW|U�Q�Q�G�Q\DGDNL�HQ�E�\�N�YH�
HQ�J�oO��NXUXOXúXGXU��>��@�

�
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���������*�Q�P�]GH�)ÕQGÕN�hUHWLPL�
7�UNL\H¶GH� WRSODP� ��� LOGH� IÕQGÕN� WDUÕPÕ� \DSÕOPDNOD� ELUOLNWH� HNRQRPLN� DQODPGD�
�UHWLP�� 2UGX�� *LUHVXQ�� 7UDE]RQ�� 5L]H� YH� $UWYLQ� LOOHULQL� NDSVD\DQ� YH� (VNL� hUHWLP�
%|OJHVL� RODUDN� QLWHOHQGLULOHQ� 'R÷X� .DUDGHQL]� %|OJHVL� �dDUúDPED¶QÕQ� GR÷XVXQGDQ�
+RSD¶\D�NDGDU�X]DQDQ�E|OJH�� LOH��<HQL�hUHWLP�%|OJHVL�RODUDN�NDEXO�HGLOHQ�2UWD�YH�
%DWÕ�.DUDGHQL]�%|OJHVL¶QGH� �dDUúDPED¶QÕQ� EDWÕVÕQGDQ� ùLOH¶\H� NDGDU� X]DQDQ� E|OJH��
6DPVXQ�� 6LQRS��.DVWDPRQX��'�]FH�� 6DNDU\D�� %DUWÕQ�� =RQJXOGDN� YH�.RFDHOL� ROPDN�
�]HUH������VD\ÕOÕ�)ÕQGÕN�hUHWLPLQLQ�3ODQODQPDVÕ�YH�'LNLP�$ODQODUÕQÕQ�%HOLUOHQPHVL�
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�������'�Q\DGD�)ÕQGÕN�hUHWLPL�
'�Q\D� IÕQGÕN� �UHWLPL� YH� LKUDFDWÕQGD� �ONHPL]� PRQRSRO� GXUXPGDGÕU�� 7�UNL\H¶QLQ�
GÕúÕQGD� HQ� |QHPOL� IÕQGÕN� �UHWLFLVL� �ONHOHU�� øWDO\D�� $%'� YH� øVSDQ\D¶GÕU�� ����±�����
\ÕOODUÕ�DUDVÕQGDNL��UHWLP�UDNDPODUÕ�LQFHOHQGL÷LQGH�J|U�OHFH÷L�JLEL��EX�]DPDQ�]DUIÕQGD�
G�Q\DGD� RUWDODPD� ���� ���� WRQ�\ÕO� IÕQGÕN� �UHWLPL� JHUoHNOHúPLúWLU�� hONHPL]� WRSODP�
�UHWLPLQ������¶�Q��\DSDUDN�ELULQFL�VÕUDGD�\HU�DOPDNWDGÕU��hONHPL]L�VÕUDVÕ\OD�����LOH�
øWDO\D�������LOH�$%'�YH������LOH�øVSDQ\D�L]OHPHNWHGLU��>��@�
øWDOD\D� \DNODúÕN� ��� ���� KD� DODQGD� ���������� \ÕOODUÕ� LWLEDUL\OH� RUWDODPD� ���� ����
WRQ�\ÕO� �UHWLPL� LOH� 7�UNL\H¶GHQ� VRQUD� LNLQFL� E�\�N� IÕQGÕN� �UHWLFLVLGLU�� '�Q\D�
�UHWLPLQGHQ�DOGÕ÷Õ�SD\����¶GÕU��6RQ�������\ÕOGD��UHWLP�DODQODUÕQGDNL�DUWÕú�RUDQÕ�LVH�
����¶GLU��%X�]DPDQ�]DUIÕQGD�YHULPOLOLN�������NJ�GD¶GDQ�������NJ�GD¶D�\�NVHOPLúWLU���
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hUHWLPL� \ÕOODUD� J|UH�GH÷LúPHNOH�ELUOLNWH�NHQGL� Lo� W�NHWLPLQL�NDUúÕODPDNWDGÕU� ��%XQD�
NDUúÕOÕN��ONHPL]GHQ�LWKDODW�\DSPDNWDGÕU����
øWDO\D¶GD�IÕQGÕN��UHWLPLQLQ�����¶VÕ�G|UW�E|OJHGH�\DSÕOPDNWDGÕU��%X�E|OJHOHU��
� 3LHGPRQW�����������
� /D]LR�����������
� &DPSDQLD������������
� 6LFLO\D������������
%X�E|OJHOHUGHNL��UHWLP�DODQODUÕ�LVH��
� 3LHGPRQW�±������KD�
� /D]LR�±��������KD�
� &DPSDQLD�±�������KD���
� 6LFLO\D�±�������KD�
$%'� \DNODúÕN� ��� ���� KD� DODQGD� RUWDODPD� �����±������ ��� ���� WRQ�\ÕO� �UHWLP�
JHUoHNOHúWLUPHNWHGLU��'�Q\D��UHWLPLQGH�DOGÕ÷Õ�SD\�LVH������¶G�U��%X�]DPDQ�]DUIÕQGD�
�UHWLP� DODQODUÕQÕ� ���� RUDQÕQGD� DUWÕUPÕúWÕU�� ����¶OÕ� \ÕOODUGD� ������ NJ�GD� RODQ�
YHULPOLOLN� J�Q�P�]GH� ���� NJ�GD� FLYDUÕQGDGÕU�� %�W�Q� EX� JHOLúPHOHU� VRQXFXQGD�
�o�QF��E�\�N�IÕQGÕN��UHWLFL��ONHVL�NRQXPXQD�JHOPLúWLU���
)ÕQGÕN��UHWLP�PLNWDUÕQÕ�oRN�KÕ]OÕ�ELU�úHNLOGH�DUWÕUDQ�$%'�Lo�W�NHWLPLQGHQ�ID]OD�IÕQGÕN�
�UHWHUHN�QHW�IÕQGÕN�LKUDFDWFÕVÕ��ONHOHUGHQ�ROPXúWXU���
)ÕQGÕN� �UHWLP� E|OJHOHUL� 2UHJRQ� YH� :DVKLQJWRQ� ROXS�� �UHWLPLQ� ���¶X� 2UHJRQ¶GD�
\DSÕOPDNWDGÕU�� 2UHJRQ¶GD�:LOODPHWWH�9DGLVL¶QGH� \DNODúÕN� ��� ���� KD� DODQGD� IÕQGÕN�
WDUÕPÕ�\DSÕOÕU���
øVSDQ\D�GD�|QHPOL�IÕQGÕN��UHWLFLVL��ONHOHU�DUDVÕQGDGÕU��'�Q\D��UHWLPLQGHNL�\HULQL�VRQ�
\ÕOODUGD�$%'¶\H� NDSWÕUPÕúWÕU�� <DNODúÕN� ��� ���� KD� DODQGD� ��� ���� WRQ�\ÕO� FLYDUÕQGD�
IÕQGÕN��UHWLPL�YDUGÕU��%XJ�Q�LWLEDUL\OH�G�Q\D��UHWLPLQGHQ�DOGÕ÷Õ�SD\�����¶GLU��
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hUHWLP�DODQODUÕQÕQ����¶L���������KD��7DUUDJRQD�%|OJHVL¶QGHGLU�� �)ÕQGÕN�LKWL\DFÕQÕQ�
|QHPOL�ELU�E|O�P�Q���IL\DWODUÕQ�G�ú�N�ROPDVÕ�QHGHQL\OH�7�UNL\H¶GHQ�LWKDODW�\ROX\OD�
NDUúÕODPDNWDGÕU��
%X��ONHOHUGHQ�EDúND�<XQDQLVWDQ��$]HUED\FDQ��*�UFLVWDQ�YH�)UDQVD�JLEL��ONHOHUGH�GH�
IÕQGÕN� �UHWLPL� \DSÕOPDNOD� ELUOLNWH� G�Q\D� SL\DVDVÕQÕ� HWNLOH\HFHN� PLNWDUGD� GH÷LOGLU��
$QFDN� VRQ� \ÕOODUGD� *�UFLVWDQ� YH� $]HUED\FDQ¶GD� GD� �UHWLPLQ� E�\�N� ILUPDODU�
WDUDIÕQGDQ�GHVWHNOHQGL÷L�\ROXQGD�ELOJLOHU�DOÕQPDNWDGÕU���

����¶OÕ�\ÕOODUD�J|UH�JHUHN�IÕQGÕN��UHWLP�DODQODUÕ��JHUHNVH��UHWLP�PLNWDUODUÕQGD�|QHPOL�
GH÷LúLNOLNOHU� PH\GDQD� JHOPLúWLU�� hUHWLP� DODQODUÕQGDNL� JHOLúPH� VH\UL� WDEOR� ���¶GH�
YHULOPHNWHGLU��

7DEOR������'�Q\DGD�IÕQGÕN��UHWLP�DODQODUÕ�YH�YHULPOLOLN��$ODQ������+D��>��@�
��������� ��������� ���������
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øVSDQ\D� ����� ���� ����� ����� ���� ����� ����� ���� �����
$%'� ���� ���� ������ ����� ���� ����� ����� ���� ������
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7DEOR����¶GH�GH�J|U�OG�÷��JLEL�����±�����\ÕOODUÕ�DUDVÕQGD�G�Q\D�IÕQGÕN��UHWLPLQGH�
HWNLOL� RODQ� �� �ONH� LoLQGH� HQ� ID]OD� DODQ� DUWÕúÕ� 7�UNL\H¶GH� ROPXúWXU�� (Q� D]� DUWÕú� LVH�
øVSDQ\D¶GDGÕU�� %LULP� DODQGD� HOGH� HGLOHQ� YHULPLQGH� HQ� E�\�N� DUWÕú� ����� LOH� \LQH�
�ONHPL]GHGLU�� %X� ]DPDQ� V�UHVLQFH� $%'¶GH� YHULPOLOLN� DUWÕúÕ� ����� øWDO\D¶GD� ����
ROPXú��øVSDQ\D¶GD�LVH�����GROD\ODUÕQGD�PH\GDQD�JHOPLúWLU��
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'�Q\D� IÕQGÕN��UHWLPLQGH��ONHPL]LQ�SD\Õ�V�UHNOL�RODUDN�DUWPDNWDGÕU������¶OÕ�\ÕOODUGD�
WRSODP� �UHWLPLQ� \DNODúÕN� ���¶VÕ� 7�UNL\H� WDUDIÕQGDQ� JHUoHNOHúWLULOLUNHQ�� EX� RUDQ�
����¶OL� \ÕOODUGD� ����� ����¶OÕ� \ÕOODUGD� LVH� �����¶H� \�OVHOPLúWLU� �WDEOR� ������ '�Q\D�
IÕQGÕN� W�NHWLPLQLQ� �UHWLPH� SDUDOHO� DUWPDPDVÕ� VWRNODUÕQ� ROXúPDVÕQD� QHGHQ� ROXUNHQ�
EXQGDQ�HQ�ID]OD�HWNLOHQHQ��ONHPL]�IÕQGÕN��UHWLFLOHUL�ROPXúWXU��

�����dDOÕúPD�$ODQÕ�
)ÕQGÕN��UHWLP�DODQODUÕQGD�FR÷UDIL�ELOJL�VLVWHPOHULQLQ�NXOODQÕPÕ�NRQXOX�EX�oDOÕúPDGD��
oDOÕúPD�DODQÕ�RODUDN�����������GD�IÕQGÕN�DODQÕ�PHYFXGL\HWL�LOH�7�UNL\H¶GHNL�HQ�JHQLú�
IÕQGÕN� �UHWLP� DODQÕQD� VDKLS� RODQ� 2UGX� LOLQLQ� hQ\H� LOoHVL� VHoLOPLúWLU�� hQ\H¶QLQ�
\�]|Oo�P����������GD�ROXS��EX�DODQÕQ���������GD¶Õ�WDUÕPVDO�DUD]LGLU����������GD¶OÕN�
DODQ� IÕQGÕN� DODQÕ� ROXS�� WDUÕPVDO� DUD]L� YDUOÕ÷ÕQÕQ� ���¶�QGH� IÕQGÕN� WDUÕPÕ�
\DSÕOPDNWDGÕU���
øOoHQLQ�DUD]L�GD÷ÕOÕPÕ�úX�úHNLOGHGLU��
� 7DUÕPD�$\UÕODQ�.ÕVÕP�����������GD�
� 2UPDQOÕN�±�.RUXOXN��������������GD�
� 7DUÕP 'ÕúÕ�$UD]LOHU����������������GD�
� dD\ÕU�±�0HUD���������������������������GD�
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hQ\H¶QLQ� WRSODP�Q�IXVX���������ROXS�úHKLU�Q�IXVX���������N|\�Q�IXVX� LVH��������
GLU��øOoHGH���EHOGH�����N|\�\HUOHúLPL�YDUGÕU���
hQ\H¶QLQ�DUD]L�\DSÕVÕ��WDUÕPVDO�DUD]L�YDUOÕ÷Õ�YH�LGDUL�\DSÕVÕQD�LOLúNLQ�EX�YHULOHU�hQ\H�
øOoH�7DUÕP�0�G�UO�÷�¶QGHQ�WHPLQ�HGLOPLúWLU���

�������9HULOHULQ�(OGH�(GLOPHVL�
%LU� &R÷UDIL� %LOJL� 6LVWHPL� X\JXODPDVÕQGD� oDOÕúPDODUD� EDúODQPDGDQ� |QFH� PHYFXW�
GXUXPXQ� J|]GHQ� JHoLULOLS� XODúÕOPDN� LVWHQHQ� KHGHIOH� NDUúÕODúWÕUÕOPDVÕ� JHUHNLU�� <DQL�
oDOÕúPD�LOH�LOJLOL�ELU�|Q�WDVDUÕP�\DSÕOPDOÕGÕU��7DVDUÕP�DúDPDVÕQGD�KDQJL�IRUPDWWD�QH�
W�U� YHUL\H� LKWL\Do� GX\XOGX÷X�� KDQJL� ND\QDNODUGDQ� QH� úHNLOGH� YHUL� WRSODQDELOHFH÷L�
EHOLUOHQPHOLGLU���
)ÕQGÕN��UHWLP� DODQODUÕQGD�ELOJL� VLVWHPL�ROXúWXUPDN� LVWHQLOHQ�EX� oDOÕúPDGD�|QFHOLNOH�
oDOÕúPD\D�DOWOÕN�ROXúWXUDFDN�KDULWDODUÕQ�WHPLQ�HGLOPHVL�DPDFÕ\OD�hQ\H�%HOHGL\HVL�LOH�
WHPDVD�JHoLOPLúWLU��+DOLKD]ÕU�KDULWDODUÕQ� WHPLQL�JHUHNOL�ROPXúWXU��DQFDN�EHOHGL\HGHQ�
VDGHFH� ������� |OoHNOL� KDOLKD]ÕU� KDULWDODUÕQ� J�QFHO� ROPD\DQ� YH� VD\ÕVDO� RUWDPGD�
EXOXQPD\DQ�SDIWDODUÕ�WHPLQ�HGLOHELOPLúWLU��%X�SDIWDODU�hQ\H¶QLQ�EXJ�QN��GXUXPXQX�
WDP�RODUDN�\DQVÕWPDGÕ÷ÕQGDQ�EHOHGL\H�DUDFÕOÕ÷Õ\OD�øOOHU�%DQNDVÕ�*HQHO�0�G�UO�÷��LOH�
WHPDVD� JHoLOPLú� YH� hQ\H¶\H� DLW� VD\ÕVDO� KDOLKD]ÕU� KDULWDODUD� EX� \ROOD� XODúÕOPD\D�
oDOÕúÕOPÕúWÕU��$QFDN� øOOHU�%DQNDVÕ¶QGD� GD� KDULWDODUÕQ�PHYFXW� ROPDGÕ÷Õ� |÷UHQLOPLúWLU��
%X� GXUXPGD� EDúND� ELU� o|]�P� \ROXQD� JLGLOPLú� YH� oRN� GDKD� J�QFHO� RODQ� LPDU�
SDIWDODUÕQÕQ� DOWOÕN� RODUDN� NXOODQÕOPDVÕQD� NDUDU� YHULOPLúWLU�� øPDU� SDIWDODUÕQÕQ� VD\ÕVDO�
RUWDPGD� EXOXQX\RU� ROPDVÕ� oDOÕúPD\D� NROD\OÕN� VD÷ODPÕú�� DQFDN� LPDU� SDIWDODUÕ� JHQHO�
DQODPGD� \HUOHúLP� GXUXPXQX� \DQVÕWDQ� SDIWDODU� ROGX÷X� LoLQ� IÕQGÕN� WDUÕPÕ� \DSÕODQ�
DODQODUÕQ� W�P�Q�Q� EX� SDIWDODU� �]HULQGHQ� EHOLUOHQPHVL� P�PN�Q� ROPDPÕúWÕU�� )ÕQGÕN�
DODQODUÕQÕQ� WHVSLWL� E�\�N� RUDQGD� KDOLKD]ÕU� SDIWDODU� �]HULQGHQ� VD\ÕVDOODúWÕUÕODUDN�
\DSÕOPÕúWÕU��'DKD� VRQUD� EX� DODQODU� LPDU� SDIWDODUÕQD� LODYH� HGLOPLúWLU�� %|\OHFH� IÕQGÕN�
DODQODUÕQÕ� J|VWHULU� oDOÕúPD� DOWOÕNODUÕ� HOGH� HGLOPLúWLU�� %X� oDOÕúPDGD� hQ\H� úHKLU�
PHUNH]LQL� LoHUHQ� ������¶OLN� ��� WDQH� LPDU� SDIWDVÕ� NXOODQÕOPÕúWÕU�� %X� SDIWDODU� \HUHO�
NRRUGLQDW� VLVWHPLQGH� YH� \HUHO� SDIWD� LQGHNVLQGHGLU�� $OWOÕNODUÕQ� WHPLQL� VD÷ODQGÕNWDQ�
VRQUD� oDOÕúPD� DODQÕQÕQ� SDIWD� LQGHNVL� ROXúWXUXOPXúWXU�� 7�UNL\H¶GH� &R÷UDIL� %LOJL�
6LVWHPL� NXUPD� oDOÕúPDODUÕQÕQ� |Q�QGHNL� HQ� E�\�N� HQJHOOHUGHQ� ELULVL� GH�� W�P� �ONH�
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oDSÕQGD��D\QÕ�NRRUGLQDW�YH�SDIWD� LQGHNVL�VLVWHPLQGH��VWDQGDUW� WRSR÷UDILN� �KDULWDODUÕQ�
NXOODQÕOPÕ\RU�ROPDVÕGÕU��

ùHNLO������hQ\H�SDIWD�LQGHNVL��

øOoHQLQ�N|\OHULQGH�\DSÕODQ�IÕQGÕN��UHWLPLQH�GDLU�ELOJLOHULQ�GH�JHUHNOLOL÷L�V|]�NRQXVX�
ROPXúWXU�� d�QN�� LOoHQLQ� ���� ���� GD¶OÕN� IÕQGÕN� DODQODUÕQÕQ� VDGHFH� ����� GD¶Õ� úHKLU�
PHUNH]LQGH�ROXS��JHUL\H�NDODQ�DODQ�N|\OHUGHNL�IÕQGÕN�DUD]LOHULQH�DLWWLU��%X�ED÷ODPGD�
hQ\H¶QLQ�N|\OHULQL� J|VWHULU� ELU� KDULWD\D� LKWL\Do�GX\XOPXúWXU��hQ\H�.|\�+L]PHWOHUL�
0�G�UO�÷�¶QGHQ� \DNODúÕN� |OoHNWH� �\DNODúÕN� ������ ������ hQ\H¶QLQ� LOoH� VÕQÕUODUÕ�
GDKLOLQGH� N|\OHULQL� J|VWHUHQ� ELU� KDULWD� WHPLQ� HGLOPLúWLU�� %X� KDULWD� GD�
VD\ÕVDOODúWÕUÕODUDN�oDOÕúPD�DOWOÕNODUÕQD�LODYH�HGLOPLúWLU��
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ùHNLO�������hQ\H�LOoH�VÕQÕUODUÕ�YH�N|\OHUL�
)ÕQGÕN� �UHWLPL� NDEXNOX� IÕQGÕN� �UHWLPL� YH� Lo� IÕQGÕN� �UHWLPL� ROPDN� �]HUH� LNL� úHNLOGH�
\DSÕOÕU�� .DEXNOX� IÕQGÕN� �UHWLPL� GHQLQFH� IÕQGÕN� DODQODUÕQGDQ� HOGH� HGLOHQ� �UHWLP�� Lo�
IÕQGÕN� �UHWLPL� GHQLQFH� NDEXNOX� IÕQGÕ÷ÕQ� NÕUÕOPDVÕ� VRQXFX� XODúÕODQ� �UHWLP� V|]�
NRQXVXGXU�� %|\OH� ROXQFD� IÕQGÕN� DODQODUÕQD� LOLúNLQ� ELU� ELOJL� VLVWHPLQLQ� LoLQGH� IÕQGÕN�
NÕUPD� IDEULNDODUÕQÕQ� PXWODND� EXOXQPDVÕ� JHUHNLU�� %X� GR÷UXOWXGD� hQ\H¶GHNL� IÕQGÕN�
DODQODUÕQÕQ�WHVSLWLQLQ�DUGÕQGDQ�IÕQGÕN�NÕUPD�IDEULNDODUÕQÕQ�WHVSLWL�LNLQFL�DúDPD�RODUDN�
NDUúÕPÕ]D�oÕNPÕúWÕU��hQ\H¶GH�NDo�WDQH�IÕQGÕN�NÕUPD�IDEULNDVÕ�ROGX÷X��EX�IDEULNDODUÕQ�
KDQJL� NDSDVLWH\OH� oDOÕúWÕ÷Õ� JLEL� �UHWLPOH� LOJLOL� KHU� W�UO�� ELOJLQLQ� HOGH� HGLOPHVL� LoLQ�
LOJLOL�NXUXPODUOD�WHPDVD�JHoLOPLúWLU���
hQ\H�øOoH�7DUÕP�0�G�UO�÷�¶QGHQ�LOoHGH�DNWLI�RODUDN�oDOÕúDQ�NDo�WDQH�IDEULND�ROGX÷X�
YH� EX� IDEULNDODUÕQ� NRQXPODUÕ� |÷UHQLOPLúWLU�� <HUOHUL� WHVSLW� HGLOHQ� IDEULNDODU� SDIWDODU�
�]HULQH�LúOHQPLúWLU��%LOJL�VLVWHPLPL]LQ�YHUL�WDEDQÕ�LoLQ�LKWL\DFÕPÕ]�RODQ�JUDILN�YHULOHU�
E|\OHFH�WHPLQ�HGLOPLú�YH�EXQGDQ�VRQUDNL�DúDPD�DUWÕN�YHUL�WDEDQÕQÕ�ROXúWXUDFDN�RODQ�
V|]HO�YHULOHULQ�WHPLQLGLU���
6|]HO� YHULOHULQ� WRSODQPDVÕ� DúDPDVÕQGD� |QFHOLNOL� RODUDN�� YHUL� WDEDQÕQGD� KDQJL�
ELOJLOHULQ�EXOXQPDVÕQÕQ�JHUHNWL÷LQH�NDUDU�YHULOPLú�YH�EX�GR÷UXOWXGD�YHUL�WRSODQPD\D�
EDúODQPÕúWÕU���
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øOoH�7DUÕP�0�G�UO�÷�¶QGHQ�DOÕQDQ�ELOJLOHUH�J|UH���GD�IÕQGÕN�DUD]LVLQGH�RUWDODPD����
IÕQGÕN�D÷DFÕ��RFDN��EXOXQXU����GD�IÕQGÕN�DUD]LVLQGHQ�RUWDODPD�����NJ�NDEXNOX�IÕQGÕN�
HOGH�HGLOLU��øOoHGH���������GD�IÕQGÕN�DUD]LVLQGH�\DNODúÕN�RODUDN������������DGHW�IÕQGÕN�
D÷DFÕ��RFDN��EXOXQPDNWDGÕU���
hQ\H�úHKLU�PHUNH]L�YH�N|\OHU�LWLEDUL\OH�IÕQGÕN�DODQODUÕ�\�]|Oo�POHUL��\ÕOODU�LWLEDUL\OH�
hQ\H¶GHNL� IÕQGÕN� �UHWLP� UDNDPODUÕ� �WDEOR� ������ LOoHGHNL� IÕQGÕN� NÕUPD� IDEULNDODUÕQÕQ�
�UHWLP� NDSDVLWH� YHULOHUL�� IDEULNDODUÕQ� HNLSPDQ� ELOJLOHUL�� IDEULNDODUÕQ� oDOÕúDQ� YHULOHUL�
øOoH�7DUÕP�0�G�UO�÷�¶QGHQ�WHPLQ�HGLOPLúWLU��>��@�
øOoHGHNL� IÕQGÕN� LKUDFDWÕQD� GDLU� LVWDWLVWLNOHU� YH� LOoHGH� PHYFXW� IÕQGÕN� NÕUPD�
IDEULNDODUÕQÕQ�\ÕOODU�LWLEDUL\OH�LKUDFDW�UDNDPODUÕ�'76��'Õú�7LFDUHWWH�6WDQGDUGL]DV\RQ��
)ÕQGÕN�(NVSHUOL÷L�hQ\H�*UXS�%DúNDQOÕ÷Õ¶QGDQ�WHPLQ�HGLOPLúWLU��>��@�
)DEULNDODUÕQ� oDOÕúPD� VLVWHPL� �.DEXNOX� IÕQGÕ÷ÕQ� IDEULND\D� JHOLúLQGHQ� Lo� IÕQGÕN�
�UHWLPLQH� NDGDU�� LOH� LOJLOL� D\UÕQWÕOÕ� ELOJLOHU� )LVNRELUOLN� hQ\H� øOoH� 0�G�UO�÷�¶QGHQ�
WHPLQ�HGLOPLúWLU��>��@�

�������hQ\H¶GH�)ÕQGÕN�hUHWLPL�
7�UNL\H¶GHNL� IÕQGÕN� �UHWLP� E|OJHOHULQGH� IÕQGÕN� �UHWLPL� E|OJH� Q�IXVXQXQ� E�\�N�
RUDQGD� JHoLP� ND\QD÷ÕGÕU�� hQ\H¶GH� GH� LOoH� Q�IXVXQXQ� |QHPOL� ELU� NÕVPÕ� JHoLPLQL�
IÕQGÕN��UHWLPLQGHQ�VD÷ODPDNWDGÕU���
*UDILNOHUGHQ�GH�J|U�OG�÷��JLEL��ùHNLO�����YH�ùHNLO�������hQ\H¶QLQ�oRN�E�\�N�ELU�DODQÕ�
WDUÕP�DUD]LVLGLU�YH�WDUÕP�DUD]LVLQLQ�GH�oRN�E�\�N�ELU�NÕVPÕ�IÕQGÕN�DUD]LVLGLU����������
GD¶OÕN�IÕQGÕN�DUD]LVLQLQ�VDGHFH������GD¶OÕN�NÕVPÕ�úHKLU�PHUNH]LQGH�ROXS��JHUL\H�NDODQ�
IÕQGÕN�DODQODUÕ�N|\OHUGHGLU���
øOoHGH� IÕQGÕN� �UHWLPL� GDKD� |QFH� GH� EDKVHGLOGL÷L� JLEL� NDEXNOX� IÕQGÕN� �UHWLPL� YH� Lo�
IÕQGÕN��UHWLPL�ROPDN��]HUH� LNL�úHNLOGH�\DSÕOÕU��)ÕQGÕN�DUD]LOHULQGHQ��UHWLOHQ�NDEXNOX�
IÕQGÕN��Lo�IÕQGÕN��UHWLPL�LoLQ�IÕQGÕN�NÕUPD�IDEULNDODUÕQD�JHOLU��øOoHGH�)LVNRELUOLN�GDKLO�
DNWLI�RODUDN�oDOÕúPDNWD�RODQ����WDQH�IÕQGÕN�NÕUPD�IDEULNDVÕ�YDUGÕU��%XQODU��
��� $WLNOHU�7DUÕP�hU�QOHUL�
��� %DNÕUFÕODU�)ÕQGÕN�6DQD\L�
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��� dDNPDNODU�7DUÕP�hU�QOHUL�
��� 'XUDN�7DUÕP�hU�QOHUL�
��� )ÕQGÕN�*ÕGD�6DQD\L�
��� )LVNRELUOLN�
��� 2QH\�)ÕQGÕN�6DQD\L�
��� 6DUDP�7DUÕP�hU�QOHUL�
��� 9RONDQ�*ÕGD�6DQD\L�
����<D]ÕFÕODU�)ÕQGÕN�6DQD\L�

7DEOR������<ÕOODU�LWLEDUL�LOH�IÕQGÕN�DODQODUÕ�YH��UHWLP�PLNWDUODUÕ�>��@�

<ÕOODU�øWLEDUL�LOH�)ÕQGÕN�$ODQODUÕ�YH�hUHWLP�0LNWDUODUÕ�
<ÕOODU� hUHWLP�$ODQÕ���GD��� hUHWLP�0LNWDUÕ���NJ���
����� �������� �����������
����� �������� �����������
����� �������� �����������
����� �������� �����������
����� �������� �����������
����� �������� �������������WDKPLQL���
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<LOODU�,WLEDUL�LOH�hQ\H
GH�)ÕQGÕN�hUHWLP�0LNWDUODUÕ

�����hUHWLPL��WRQ�
�����hUHWLPL��WRQ�
�����hUHWLPL��WRQ�
�����hUHWLPL��WRQ�
�����hUHWLPL��WRQ�
�����hUHWLPL��WRQ�

ùHNLO������<ÕOODUD�J|UH�IÕQGÕN��UHWLP�PLNWDUODUÕ�>��@�

hUHWLOHQ�Lo�IÕQGÕ÷ÕQ�oRN�E�\�N�ELU�NÕVPÕ�LKUDo�HGLOLU��hQ\H¶QLQ�Lo�IÕQGÕN�LKUDFDWÕQGD�
7�UNL\H� JHQHOLQGH� |QHPOL� ELU� \HUL� YDUGÕU�� ùHNLO� ���¶GD� \ÕOODU� LWLEDUL\OH� hQ\H¶QLQ�
LKUDFDW�JUDIL÷L�J|U�OPHNWHGLU���

hQ\H�øOoHVL�øo�)ÕQGÕN�øKUDFDWÕ

�
����
����
����
����

�����
�����

<ÕOODU

øo�)
ÕQG

ÕN�ø
KUD

FDW
Õ

�����øKU����WRQ��
�����øKU����WRQ��
�����øKU����WRQ��
�����øKU����WRQ��

ùHNLO������<ÕOODU�LWLEDUL\OH�hQ\H�LOoHVL�Lo�IÕQGÕN�LKUDFDWÕ�>��@�

�������dDOÕúPDGD�.XOODQÕODQ�<D]ÕOÕPODU�
%X� oDOÕúPDGD� $XWR&$'������ $UF�,QIR� YH� $UF9LHZ� ���� \D]ÕOÕPODUÕ� NXOODQÕOPÕúWÕU��
dDOÕúPD\D�DOWOÕN� WHúNLO�HGHQ�SDIWDODU��]HULQGHNL�KHU� W�UO��HGLWOHPH� LúOHPL�$XWR&$'�
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����� RUWDPÕQGD� \DSÕOPÕúWÕU�� hQ\H� %HOHGL\HVL¶QGHQ� WHPLQ� HGLOHQ� LPDU� SDIWDODUÕ�
EHOHGL\HGH�1HWFDG�RUWDPÕQGD�NXOODQÕOGÕ÷Õ�LoLQ��QF]�X]DQWÕOÕ�GRV\DODU�ROXS�EX�GRV\DODU�
$XWR&$'� RUWDPÕQGD� NXOODQÕODELOPHVL� LoLQ� �G[I� IRUPDWÕQD� G|Q�úW�U�OP�úW�U�� 9HUL�
WDEDQÕQÕ�ROXúWXUDFDN�W�P�REMHOHU�D\UÕ�OD\HUODUGD�oL]LOPLú�YH�KHU�OD\HU��G[I�IRUPDWÕQGD�
WRSRORML� NXUXOPDN� DPDFÕ\OD� LON� |QFH� $UF�,QIR� RUWDPÕQD� DNWDUÕOPÕúWÕU�� G[I�
IRUPDWÕQGDNL� GRV\DODU� µG[IDUF¶� NRPXWX\OD� $UF�,QIR� RUWDPÕQD� GDKLO� HGLOPLúWLU� YH�
µFOHDQ��EXLOG¶�NRPXWODUÕ\OD�WRSRORMLOHUL�NXUXOPXúWXU���
$UF�,QIR� \D]ÕOÕPÕ� NXOODQÕODUDN� WRSRORMLOHUL� NXUXODQ� OD\HUODU� $UF9LHZ� RUWDPÕQD�
DNWDUÕOPÕú� YH� DUWÕN� KHU� OD\HU� NHQGL� |]QLWHOLN� WDEORVX\OD� LOLúNLOHQGLULOHFHN� NRQXPD�
JHOPLúWLU�� g]QLWHOLN� WDEORODUÕ� $UF9LHZ� LoLQGH� ROXúWXUXODELOHFH÷L� JLEL�� IDUNOÕ�
SURJUDPODUGD� �([FHO�� $FFHVV� YE��� GD� KD]ÕUODQÕS� GDKD� VRQUD� $UF9LHZ� RUWDPÕQD�
DNWDUÕODELOLU�� %X� oDOÕúPDGD� KHU� NDWPDQÕQ� |]QLWHOLN� WDEORVX� $UF9LHZ� LoLQGH�
ROXúWXUXOPXúWXU���

�������9HUL�7DEDQODUÕQÕQ�2OXúWXUXOPDVÕ�
%X� oDOÕúPDGD� hQ\H� úHKLU� PHUNH]L� IÕQGÕN� �UHWLP� DODQODUÕQD� GDLU� ELU� FR÷UDIL� ELOJL�
VLVWHPL� WDVDUODQPÕúWÕU��%XQXQ� LoLQ� |QFHOLNOL� RODUDN� WRSODQÕODQ� YHULOHU� GDKLOLQGH� ELOJL�
VLVWHPLQGH� KDQJL� YHULOHULQ� QH� úHNLOGH� VXQXODFD÷ÕQD�� JUDILN� YHULOHULQ� KDQJL�
NDWPDQODUGD� J|VWHULOHFH÷LQH� NDUDU� YHULOPLúWLU�� *UDILN� YHULOHUH� DLW� NDWPDQODUÕQ�
WRSRORMLVL� NXUXOPXú�� EX� NDWPDQODU� $UF9LHZ� RUWDPÕQD� DNWDUÕOPÕúWÕU�� dDOÕúPDGD� \HU�
DODQ�JUDILN�YHUL�NDWPDQODUÕ�YH�EX�NDWPDQODUÕQ�|]HOOLN�VÕQÕIODUÕ�úX�úHNLOGHGLU��
7�UNL\H�JHQHOLQGHNL�IÕQGÕN��UHWLPLQH�GDLU�YHUL�VXQXPXQX�VD÷ODPDN�DPDFÕ\OD�7�UNL\H�
LO VÕQÕUODUÕQÕ� LoHUHQ� LGDUL� ELU� KDULWD� VD\ÕVDOODúWÕUÕOPÕúWÕU�� 7�UNL\H� IÕQGÕN� �UHWLP�
E|OJHOHULQH�LOLúNLQ�ROXúWXUXODQ�YHUL�NDWPDQODUÕ�úX�úHNLOGHGLU��
� 7�UNL\H�VÕQÕUODUÕ��������������oL]JL�
�

(VNL��UHWLP�E|OJHOHUL��������SROLJRQ�
�

<HQL��UHWLP�E|OJHOHUL�������SROLJRQ�
ùHNLO������7�UNL\H�IÕQGÕN��UHWLP�E|OJHOHUL�YHUL�NDWPDQODUÕ�
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hQ\H�LOoH�N|\OHULQH�LOLúNLQ�ROXúWXUXODQ�YHUL�NDWPDQODUÕ�úX�úHNLOGHGLU��

� hQ\H�LOoH�VÕQÕUODUÕ�������oL]JL�
�

.|\�\ROODUÕ�����������������oL]JL�
�

.|\�PHUNH]OHUL����������QRNWD����
�

ùHNLO������hQ\H�LOoH�N|\OHUL�YHUL�NDWPDQODUÕ�

hQ\H�PHUNH]LQH�LOLúNLQ�ROXúWXUXODQ�YHUL�NDWPDQODUÕ�úX�úHNLOGHGLU��
�
.Õ\Õ�oL]JLVL��������oL]JL�

�
<ROODU����������������oL]JL�

�
øPDU�DGDODUÕ������SROLJRQ���

�
)ÕQGÕNOÕNODU������SROLJRQ��

�
)DEULNDODU����������SROLJRQ�
�

ùHNLO������hQ\H�PHUNH]L�YHUL�NDWPDQODUÕ�
7�UNL\H� IÕQGÕN� �UHWLP� E|OJHOHUL� �HVNL� YH� \HQL� �UHWLP� E|OJHOHUL�� YHUL� NDWPDQODUÕQÕQ�
|]QLWHOLN� WDEORODUÕ� ROXúWXUXOPXúWXU�� (VNL� �UHWLP� E|OJHOHUL� |]QLWHOLN� WDEORVXQGD�
EXOXQDQ�YHULOHU�úXQODUGÕU��
� (VNL �UHWLP�E|OJHVLQGH�\HU�DODQ�LOOHU�
� øOOHUGH�PHYFXW�IÕQGÕN�DODQÕ�
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� øOOHULQ�7�UNL\H¶GHNL�WRSODP�IÕQGÕN��UHWLP�DODQODUÕQGD�VDKLS�ROGXNODUÕ�SD\�
<HQL��UHWLP�E|OJHOHUL�|]QLWHOLN�WDEORVXQGD�EXOXQDQ�YHULOHU�úXQODUGÕU��
� (VNL �UHWLP�E|OJHVLQGH�\HU�DODQ�LOOHU�
� øOOHUGH�PHYFXW�IÕQGÕN�DODQÕ�
� øOOHULQ�7�UNL\H¶GHNL�WRSODP�IÕQGÕN��UHWLP�DODQODUÕQGD�VDKLS�ROGXNODUÕ�SD\�
(VNL�YH�\HQL��UHWLP�E|OJHOHULQH�DLW�YHUL�WDEDQODUÕ�7DEOR�&��¶GHGLU��
.|\OHUH�DLW�|]QLWHOLN�WDEORODUÕQGD�úX�YHULOHU�\HU�DOPDNWDGÕU��
� .|\�DGÕ�
� .|\GH�PHYFXW�IÕQGÕN�DODQÕ�
� .|\GHNL�IÕQGÕN�DODQODUÕQGD�PHYFXW�IÕQGÕN�D÷DFÕ�VD\ÕVÕ�
� .|\GH��UHWLOHQ�NDEXNOX�IÕQGÕN�PLNWDUÕ�
.|\OHUH�DLW�YHUL�WDEDQODUÕ�7DEOR�&�����YH�7DEOR�&����¶GH�J|U�OPHNWHGLU��
hQ\H� PHUNH]LQGHNL� IDEULND� YH� IÕQGÕNOÕNODUÕQ� |]QLWHOLN� WDEORODUÕ� ROXúWXUXOPXúWXU��
)ÕQGÕNOÕNODUÕQ�|]QLWHOLN�WDEORODUÕQGD�úX�YHULOHU�EXOXQPDNWDGÕU��
� )ÕQGÕNOÕN�DODQÕQÕQ�\�]|Oo�P��
� )ÕQGÕNOÕN�DODQÕQGD�EXOXQDQ�IÕQGÕN�D÷DFÕ�VD\ÕVÕ�
� )ÕQGÕNOÕN�DODQÕQGDQ��UHWLOHELOHFHN�NDEXNOX�IÕQGÕN�PLNWDUÕ�
)ÕQGÕNOÕNODUD�DLW�YHUL�WDEDQODUÕ�7DEOR�&�����YH�7DEOR�&����¶GHGLU��
)DEULNDODUÕQ�|]QLWHOLN�WDEORODUÕQGD�úX�YHULOHU�\HU�DOPDNWDGÕU��
� )DEULND�DGÕ�
� )DEULNDQÕQ�DGUHVL�



��

� )DEULNDQÕQ�WHOHIRQ�QXPDUDVÕ�
� )DEULNDQÕQ�NDW�VD\ÕVÕ�
� )DEULNDQÕQ�\�]|Oo�P��
� .DEXNOX�IÕQGÕN��UHWLP�NDSDVLWHVL�
� øo�IÕQGÕN��UHWLPL�
� ��������������������������\ÕOODUÕ�Lo�IÕQGÕN�LKUDFDWODUÕ�
� ��������������������������\ÕOODUÕ�Lo�IÕQGÕN�LKUDFDWÕQGD�hQ\H�JHQHOLQGH�SD\ODUÕ�
� øKUDFDW�\DSÕODQ��ONHOHU�
� )DEULND�HNLSPDQÕ�
� )DEULND�oDOÕúDQODUÕ�
� )DEULNDODUÕQ�IRWR÷UDIODUÕ�
)DEULNDODUGDQ� )ÕQGÕN� *ÕGD� 6DQD\L� YH� 2QH\� )ÕQGÕN� 6DQD\L¶QLQ� |]QLWHOLN� WDEORODUÕ�
7DEOR�&���YH�7DEOR�&��¶GH�J|U�OPHNWHGLU���
9HUL� WDEDQODUÕ� ROXúWXUXOXUNHQ� W�P� YHUL� JLULúOHUL� GR÷UXGDQ� |]QLWHOLN� WDEORODUÕQD�
\DSÕOPÕúWÕU�� )DEULNDODUÕQ� |]QLWHOLN� WDEORODUÕQGD� EXOXQDQ� IDEULNDODUD� DLW� IRWR÷UDIODU�
$UF9LHZ� \D]ÕOÕPÕQÕQ� µKRWOLQN� |]HOOL÷L¶� NXOODQÕODUDN� WDEORODUD� ED÷ODQPÕúWÕU�� +RWOLQN�
LOH WDEORODUD� LOLúNLOHQGLULOHQ� YHULOHUOH� LOJLOL� VRUJXODPD� \DSÕOPDN� LVWHQGL÷LQGH�� JUDILN�
YHUL��]HULQH�WRROEDUGDQ�VHoLOHQ�KRWOLQN�G�÷PHVL\OH�NOLN�\DSÕOÕU�YH�KRWOLQN�|]HOOL÷L\OH�
|]QLWHOLN�WDEORVXQD�ED÷ODQDQ�YHUL�D\UÕ�ELU�SHQFHUHGH�HNUDQD�JHOLU��%X�SURMH��]HULQGH�
GH� IDEULNDODUÕQ� �]HULQH� VRUJXODPD� \DSÕOGÕ÷ÕQGD� KHUELULQH� DLW� IRWR÷UDI� HNUDQD� JHOLU��
%XQXQOD�LOJLOL�ELU�|UQHN�ùHNLO�����¶GD�J|VWHULOPLúWLU��)DEULNDODUÕQ�|]QLWHOLN�WDEORVXQD�
ED÷ODQDQ�IRWR÷UDIODUÕ�ùHNLO�&���YH�ùHNLO�&����¶GHGLU��
3URMHGH�� 7�UNL\H� IÕQGÕN� �UHWLP� E|OJHOHUL� 9LHZ�¶GH�� hQ\H� LOoH� VÕQÕUODUÕ� LOH� ELUOLNWH�
N|\OHUL� 9LHZ�¶GH�� hQ\H� PHUNH]L� 9LHZ�¶GH� ROPDN� �]HUH� �o� D\UÕ� SHQFHUH�
ROXúWXUXOPXú�� EX� SHQFHUHOHU� $UF9LHZ¶LQ� KRWOLQN� |]HOOL÷L� LOH� ELUELULQH� ED÷ODQPÕúWÕU��
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3URMH� DoÕOGÕ÷ÕQGD� 7�UNL\H� KDULWDVÕ� �]HULQGH� IÕQGÕN� �UHWLP� E|OJHOHULQLQ� EXOXQGX÷X�
SHQFHUH� DoÕOÕU�� 7�UNL\H¶GH� 2UGX� �]HULQH� WÕNODQGÕ÷ÕQGD� hQ\H� LOoHVLQLQ� EXOXQGX÷X�
LNLQFL� SHQFHUH\H� XODúÕOPDNWD�� EXUGDQ� GD� hQ\H� 0HUNH]L¶QLQ� oDOÕúÕOGÕ÷Õ� �o�QF��
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&R÷UDIL�ELOJL� VLVWHPOHULQGH�DUD]L� WRSR÷UDI\DVÕQD� LOLúNLQ�\HWHUOL�YH�GR÷UXOX÷X� \�NVHN�
KDULWDODUÕQ� WHPLQ� HGLOHELOLU� ROPDVÕ� |QHPOL� ELU� XQVXUGXU�� %X� oDOÕúPDGD� HQ� E�\�N�
SUREOHPOHUOH� DOWÕNODUÕQ� ROXúWXUXOPDVÕ� HVQDVÕQGD� NDUúÕODúÕOPÕúWÕU�� +DOLKD]ÕU� KDULWDODU�
J�QFHO�ROPDGÕ÷ÕQGDQ�E�\�N�|Oo�GH�LPDU�SDIWDODUÕ\OD�oDOÕúÕOPÕúWÕU��øPDU�SDIWDODUÕQGDQ�
IÕQGÕN� DODQODUÕQÕQ� WDPDPÕ� EHOLUOHQHPHGL÷L� LoLQ� IÕQGÕN� DODQODUÕ� KDOLKD]ÕU� KDULWDODU�
�]HULQGHQ�VD\ÕVDOODúWÕUÕOÕS�oDOÕúPD�DOWOÕNODUÕQD�LODYH�HGLOPLúWLU���
7�UNL\H¶GH� W�P� �ONH� JHQHOLQGH� RUWDN� ELU� NRRUGLQDW� VLVWHPL� YH� RUWDN� SDIWD� LQGHNVL�
NXOODQÕOPÕ\RU�ROPDVÕ��&R÷UDIL�%LOJL�6LVWHPOHULQLQ�|Q�QGH�oRN�|QHPOL�ELU�SUREOHPGLU��
%X�oDOÕúPDGD�NXOODQÕODQ�SDIWDODU�\HUHO�NRRUGLQDW�YH�\HUHO�SDIWD�LQGHNVL�VLVWHPLQGHGLU��
hONHPL]� HNRQRPLVL� YH� VRV\DO� \DSÕVÕ� DoÕVÕQGDQ� ROGXNoD� |QHPOL� ELU� DQODP� WDúÕ\DQ�
IÕQGÕN��UHWLPLQH�LOLúNLQ�E|\OH�ELU�oDOÕúPD�YHUL�WDEDQÕQÕQ�J�QFHOOHQHELOPHVL�|]HOOL÷L�LOH�
IÕQGÕN� �UHWLFLOHULQLQ� YH� IÕQGÕN� WDUÕPÕ�� �UHWLPL� YH� LKUDFDWÕ� NRQXODUÕ� LOH� LOJLOHQHQ�
NXUXPODUÕQ� UDKDWOÕNOD�NXOODQDELOHFH÷L�ELU�oDOÕúPD�ROPXúWXU��(Q�|QHPOLVL�EX�NRQX\OD�
LOJLOL� |Q�P�]GHNL� \ÕOODUGD� \DSÕODFDN� &R÷UDIL� %LOJL� 6LVWHPL� oDOÕúPDODUÕ� LoLQ� WDVODN�
ROXúWXUDELOHFHN�ELU� oDOÕúPD�ROPXúWXU��<LQH�|Q�P�]GHNL� \ÕOODUGD�hQ\H¶GH� \DSÕODFDN��
.HQW� %LOJL� 6LVWHPL� oDOÕúPDODUÕQGD� GD� ID\GDODQÕODELOHFHN� ELU� WDVODN� SURMH� |]HOOL÷L�
WDúÕPDNWDGÕU��
%X� oDOÕúPD\D� EHQ]HU� oDOÕúPDODU� JHOLúWLULOHELOLU� YH� EX� oDOÕúPDODU� 7�UNL\H¶GHNL� GL÷HU�
IÕQGÕN� �UHWLP� E|OJHOHULQGH� GH� X\JXODQDELOLU�� g]HOOLNOH� 7�UNL\H� JHQHOLQGHNL� IÕQGÕN�
�UHWLFLOHUL� DUDVÕQGD� NRRUGLQDV\RQX� YH� LOHWLúLPL� VD÷OD\DFDN� EX� WLSWH� oDOÕúPDODU�
JHOLúWLULOHELOLU�� $UD]L� WRSR÷UDI\DVÕQD� LOLúNLQ� YHULOHU� GH� oDOÕúPDODUD� HQWHJUH� HGLOHFHN�
ROXUVD� GDKD� IDUNOÕ� NDSVDPGDNL� oDOÕúPDODUD� KL]PHW� YHUHFHN� ELU� ELOJL� VLVWHPL� HOGH�
HGLOHELOLU�� gUQH÷LQ�� YDURODQ� YHULOHU� YH� DUD]L� WRSR÷UDI\DVÕ� GD� J|]� |Q�QGH� WXWXODUDN�
\HQL� NXUXODFDN� IDEULNDODUÕQ� \HULQLQ� EHOLUOHQPHVL� JLEL� oDOÕúPDODUGD� HWNLQ� RODUDN�
NXOODQÕODELOHFHN�ELU�ELOJL�VLVWHPL�ROPDVÕQD�\|QHOLN�JHOLúWLULOHELOLU��
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>�@�8OXVDO�%LOJL�6LVWHPL� ������7�&��%DúEDNDQOÕN�8OXVDO�%LOJL�6LVWHPL��$QNDUD��
>�@�%XUURXJK��3�$���DQG�0F'RQQHOO��5�$�����������3ULQFLSOHV�������RI�����*HRJUDSKLFDO��

,QIRUPDWLRQ�6\VWHPV��6SDWLDO� ,QIRUPDWLRQ�6\VWHPV� DQG�*HRVWDWLVWLFV��
2[IRUG�8QLYHUVLW\�3UHVV��

>�@�7DúWDQ��+�������� &R÷UDIL�%LOJL�6LVWHPOHULQGH�9HUL�.DOLWHVL��'RNWRUD 7H]L�
ø�7�h��)HQ�%LOLPOHUL�(QVWLW�V���øVWDQEXO��

>�@�%DQN��(��YH�7DúWDQ��+�������� &R÷UDIL�%LOJL�6LVWHPOHULQGH�$QDOL]�7�UOHUL���
.XOODQÕP�$PDoODUÕ�YH�8\JXODPD�$ODQODUÕ��+DULWD�'HUJLVL� 6D\Õ�������
6D\ID���������

>�@�(QYLURQPHQWDO�6\VWHPV�5HVHDUFK�,QVWLWXWH��������� 8QGHUVWDQGLQJ����*,6�����
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DQG $QDO\VLV���IRU���0XOWLPHGLD��*,6� 6D\ID���������������6SULQJHU�
:LHQ��1HZ<RUN��
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>��@�hQDO��$�������� 7�UNL\H�YH�'�Q\DGD�)ÕQGÕN�hUHWLPL��7DUÕP�YH�.|\LúOHUL����
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7LFDUHWWH�6WDQGDUGL]DV\RQ�*HQHO�0�G�UO�÷���hQ\H�*UXS�%DúNDQOÕ÷Õ��
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