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,Q� WKLV� VWXG\�� ��� FKDQQHO�3:0�FRQWUROOHU� LV� UHDOL]HG�
IRU���W\SHV�RI� ORFRPRWLRQ�RI� WKH�VQDNH�OLNH�URERW�ZLWK�
���'2)�XVLQJ�PLG�OHYHO�)3*$��ZKLFK�FDQ�EH�DGDSWHG�
IRU� WKH� RWKHU� PRGHV� RI� PRYHPHQW� ZLWK� VOLJKW�
PRGLILFDWLRQ�� )3*$¶V� DUH� QLFH� WRROV� IRU� HQJLQHHUV�
ZKHQ� KDUGZDUH� FDSDELOLWLHV� DQG� VRIWZDUH� VSHHG� DUH�
QRW� HQRXJK� IRU� WKH� DSSOLFDWLRQ�� )RU� WKH� VQDNH�OLNH�
URERW� FRQVLVWLQJ� RI� ������ MRLQWV�� WKH� VHUYR� FRQWURO�
PHFKDQLVP�QHHGV�WKH�VDPH�QXPEHU�RI�3:0�PRGXOHV��
7KH� 3:0�PRGXOHV� DUH� UHDOL]HG� LQ� ERWK� LQGHSHQGHQW�
DQG� VHTXHQWLDOO\� DFFHVVLEOH� IRUPV�� VLQFH� WKH�
ORFRPRWLRQ� PRGHV� RI� WKH� VQDNH�OLNH� URERW� UHTXLUHV�
GHSHQGHQW� UK\WKPLF� FKDQJHV� EHWZHHQ� DGMDFHQW� MRLQWV�
DQG� LQGHSHQGHQW� FRQWURO� RI� DOO�VRPH� RI� WKH� MRLQWV�� ,Q�
WKLV� DSSOLFDWLRQ�� 3:0� VLJQDO� DUUD\� LV� JHQHUDWHG� E\�
SURSHU� VKLIWV� LQ� WLPH�� DW� GLIIHUHQW� LQVWDQFHV� RI� 3:0�
JHQHUDWLRQ� WR� UHDFK� UHODWLYHO\� FRQVWDQW� FXUUHQW�
FRQVXPSWLRQ�� � 0DLQ� RXWFRPH� RI� WKLV� VWXG\� LV� WR�
LPSOHPHQW�D�VLQJOH�FKLS�FRQWURO�PRGXOH�IRU�VQDNH�OLNH�
URERW� XVLQJ�)3*$� WHFKQRORJ\��ZKLFK� LV� QRW� VXSSOLHG�
E\�WKH�FRQYHQWLRQDO�PLFURFRQWUROOHUV��

�� *ø5øù�
�dR÷X�]DPDQ�DUDúWÕUPDFÕODU�|]HO�ELU�RUWDP�YH\D�oDOÕúPD�
NRúXOX� LoLQ� KDUHNHWOL� URERW� PHNDQL]PDODUÕQÕ�
WDVDUODUNHQ� EL\RORMLN� FDQOÕ� W�UOHULQLQ� |]HOOLNOHULQGHQ�
HVLQOHQPHNWHGLU�� *HoPLúWH� oHúLWOL� \ÕODQVÕ� URERW�
PHNDQL]PDODUÕ� WDVDUODQPÕú�YH��]HUOHULQGH�DUDúWÕUPDODU�
JHUoHNOHúWLULOPLúWLU�� +LURVH�� $&0� RODUDN� ELOLQHQ�
\ÕODQNDYL� PRGXQGD� KDUHNHW� HGHELOHQ� LON� \ÕODQVÕ� URERW�
PHNDQL]PDVÕQÕ�JHUoHNOHúWLUPLúWLU>�@��'DKD�VRQUD�IDUNOÕ�
KDUHNHW� PRGODUÕQÕ� \DSDELOHQ� GH÷LúLN� WLSOHUGH� \ÕODQVÕ�
URERWODU� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� WDVDUODQPÕúWÕU��
<ÕODQODU�RUWDPD�X\DUODQDELOHQ�IDUNOÕ�W�UGHNL�KDUHNHWOHUL�
\DSDELOPHNWHGLU�� <ÕODQVÕ� URERW� PHNDQL]PDVÕ�
WDVDUODQPDN� LVWHQGL÷LQGH�� IDUNOÕ� W�UGHNL� KDUHNHW�
PRGODUÕQÕ��UHWHFHN�GHQHWLP�G�]HQH÷L��VLVWHPLQ�|QHPOL�

ELU� ELULPLQL� ROXúWXUPDNWDGÕU�� <ÕODQODU� JHQHOOLNOH� G|UW�
WHPHO� PRG� LOH� KDUHNHW� HWPHNWHGLU�� %XQODU� \ÕODQNDYL��
GLNG�]OHPVHO��\DQDO�XoXú�YH�WRSDNODQPD�RODUDN�ELOLQLU��
<ÕODQNDYL� KDUHNHWL� KHPHQ� W�P� \ÕODQODUÕQ�
JHUoHNOHúWLUHELOGL÷L� V�U�QPH� KDUHNHWLGLU�� %X� KDUHNHW�
PRGXQGD� \ÕODQ� Y�FXGXQXQ� KHUELU� SDUoDVÕ�� DUGÕúÕO�
HNOHPHOHULQ� ELU� |QFHNLQLQ� KDUHNHWLQL� L]OHPHVLQLQ�
VRQXFX� RODUDN� D\QÕ� L]� �]HULQGHQ� KDUHNHW� HGHU�� %X�
oDOÕúPDGD��3:0��UHWPH�\|QWHPLPL]OH�ELUHELU�|UW�úHQ��
V�U�QPH�KDUHNHWLQLQ�EX�|]HOOL÷LQGHQ�ID\GDODQÕOPÕúWÕU���
�
<ÕODQVÕ�URERWODUÕQ�RPXUJDODUÕ�X]DNWDQ�NXPDQGDOÕ�XoDN��
KHOLNRSWHU� JLEL� PRGHO� DUDoODUÕQ� �]HULQGH� EXOXQDQ��
RQODUFD� VHUYRNRQWURO� PHNDQL]PDVÕQGDQ� ROXúXU��
*HUoHNWH� DUGÕúÕO� RPXUJD� ELOHúHQOHUL� DUDVÕQGD� VÕQÕUOÕ�
JHQOLNWH� KDUHNHW� HWPH� LPNDQÕ� YDUGÕU�� )DUNOÕ� \ÕODQ�
KDUHNHW� ELoLPOHUL� LoLQ� OLWHUDW�UGH� GH÷LúLN� \DNODúÕPODU�
JHOLúWLULOPLúWLU�� %X� oDOÕúPD� LoLQ� WHPHO� \DNODúÕP��
|QFHOLNOH�\ÕODQVÕ�URERW�LoLQ�ELU�KDUHNHW�PRGHOL�VHoHUHN��
URERWXQ�LVNHOHW�NDV�\DSÕVÕQÕQ�EDúODQJÕo�SR]LV\RQODUÕQÕQ�
EHOLUOHQPHVL� ROPXúWXU�� )3*$� WDEDQOÕ� oRN� NDQDOOÕ�
3:0��UHWHFL�� EHOLUOHQHQ� HNOHP� ELOJLOHULQH� YH� LVWHQHQ�
KDUHNHW� ELoLPLQH� X\JXQ� úHNLOGH�� HNOHPOHULQ� ED÷ÕO�
KÕ]ODUÕ�YH�JHQOLNOHULQL�GHQHWOHPHNWH�NXOODQPDNWDGÕU����
����<,/$16,�52%2781�+$5(.(7/(5ø�
�*HQHO�VÕQÕIODPD�RODUDN�\ÕODQVÕ�URERWODU�LoLQ�G|UW�IDUNOÕ�
KDUHNHW� ELoLPL� YDUGÕU�� $UGÕúÕO� HNOHPOHU� DUDVÕQGDNL�
DoÕODUÕQ�D\DUODQPDVÕ\OD�LVWHQHQ�ELoLPGHNL��úHNOL�DOPDVÕ�
VD÷ODQDELOLU�� $UGÕúÕO� HNOHPOHUL� DUDVÕQGDNL� DoÕODU�
EHOLUOHQGLNWHQ� VRQUD� DUWÕN� \ÕODQVÕ� URERWXQ� úHNOL� HOGH�
HGLOPLú� YH� GH÷LúPH]GLU�� 'DKD� VRQUD� DUGÕúÕO� HNOHPOHU�
DUDVÕQGDNL� ED÷ÕO� DoÕODUÕQ� ]DPDQOD� \DYDúoD� GH÷LúLPL�
VD÷ODQDUDN� EDVLW� KDUHNHWOHUGHQ� NDUPDúÕN� KDUHNHW�
ELoLPOHULQH� NDGDU� oHúLWOL� KDUHNHWOHU� HOGH� HGLOHELOLU��
<ÕODQNDYL� KDUHNHWL� LoLQ� PDWHPDWLNVHO� LIDGH� HúLWOLN�
���¶GHNL�JLEL��PRGHO�GH�ùHNLO��¶GHNL�JLELGLU��
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%X� LIDGHGH� V VHUSHQRLG� H÷ULVL� �]HULQGHNL� N�o�N�
KDUHNHW� PLNWDUÕQD�� � 6Q \ÕODQ� X]XQOX÷X� /� ER\XQFD�
ROXúDFDN� 6� LúOHYL� VD\ÕVÕQÕ� YH� Q� HNOHP� VD\ÕVÕQÕ�
J|VWHUPHNWHGLU�� %D]Õ� |QHPOL� GH÷LúNHQOHUL� úHNLO� ���
�]HULQGHQ� LUGHOHPHN�� DQODúÕOÕUOÕ÷Õ� DUWWÕUDFDNWÕU��<ÕODQVÕ�
URERWXQ� ED÷ÕO� HNOHP� DoÕODUÕ� DUDVÕQGD� NDID� HNOHPL� LoLQ�
ELU� LVWLVQDL� GXUXP� YDUGÕU�� *HQHOGH� \ÕODQÕQ� NDIDVÕQÕQ�
GR÷UXOWXVX�� KDUHNHWLQ� \|QHOGL÷L� KHGHIH� GR÷UX�
ROPDNWDGÕU��.DID� HNOHPL� LoLQ�KDUHNHW�\|Q�QGHNL�ED÷ÕO�
HNOHP�DoÕVÕ�HúLWOLN�����LOH�YHULOHELOLU��

ùHNLO����<ÕODQVÕ�URERW�LoLQ�PDWHPDWLNVHO�PRGHO�
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&RQFHUWLQD� KDUHNHWL� VHUSHQWLQ� KDUHNHWL� LOH� D\QÕ�
|]HOOLNWH� ROXS� \DOQÕ]FD� KDUHNHWLQ� \|Q�Q�Q� G�úH\�
HNVHQGH� \DSÕOPDVÕ� IDUNÕ� YDUGÕU�� %X� \�]GHQ� HúLWOLN� ����
LOH� HúLWOLN� ���� L� V�¶LQ� G�úH\GHNL� VHSHQRLG� H÷ULVLQH�
NDUúÕOÕN� JHOPHVL� YH� ¶ÕQ� G�úH\� YH� \DWD\� KDUHNHW�
DUDVÕQGDNL�ID]IDUNÕQD�NDUúÕOÕN�JHOPHVL�GÕúÕQGD��JHUoHNWH�
D\QÕ� LIDGHOHUGLU�� %X� KDUHNHW� ELoLPL� ED]DQ� VLQ�V�
\�NVHOWPH� KDUHNHWL� RODUDN� GD� DGODQGÕUÕOPDNWDGÕU�� %X�
LNL�KDUHNHW�ELoLPLQLQ�NRPELQDV\RQODUÕ�NXOODQÕODUDN��%�
RUWDPGD� oHúLWOL� KHUHNHW� úHNLOOHUL�� KHU� HNOHPGH� LNL�
VHUEHVWOLN�GHUHFHVL�ROXúWXUXODUDN��HOGH�HGLOHELOLU��
� � TGSSSDT �¹̧
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(NOHPOHULQ� DoÕVDO� KÕ]ODUÕ� YH� LYPHOHQPHOHUL� LoLQ� L� YH�

L¶QLQ� ELULQFL� YH� LNLQFL� W�UHYOHUL� >�@¶GDNL� JLEL� HOGH�HGLOHELOLU���
ùHNLO� ��� ùHNLO� �� YH� ùHNLO� �¶WH� )3*$� NXOODQÕODUDN�
GHQHWOHQHFHN� \ÕODQVÕ� URERWXQ�PHNDQLN� HNOHP� \DSÕVÕQD�
LOLúNLQ� ELOJLOHU� HNOHPOHULQ� D\UÕ� D\UÕ�� ELUOHúWLULOPLú� YH�
DUGDUGD� HNOHQPLú� ELoLPOHUL� YHULOPLúWLU�� ùHNLO� �¶GH�
J|U�OG�÷��JLEL�KHU�HNOHP�\ÕODQVÕ�URERWXQ�G|UW�KDUHNHW�
PRGXQXQ� JHUoHNOHQHELOPHVL� LoLQ� \DWD\� YH� G�úH\�
GR÷UXOWXGD� G|QPH� NDELOL\HWLQH� VDKLSWLU�� <ÕODQNDYL�
KDUHNHWL� URERW� EHGHQLQLQ� GDOJD� ELoLPOL� H÷UL� ER\XQFD�
GDOJDODQGÕUÕOPDVÕ� RODUDN� DoÕNODQDELOLU�� +DUHNHW�
EDúODQJÕo� RODUDN� NDID� HNOHPLQLQ� NÕSÕUGDWÕOPDVÕ\OD�
EDúODU� YH� VRQUD� DUGÕúÕO� HNOHPOHULQ� EHQ]HU� úHNLOGH�
VÕUD\OD� � KDUHNHWLQ� KÕ]ÕQÕ� EHOLUOH\HQ� ELU� ID]� IDUNÕ\OD�
NÕSÕUGDWÕOPDVÕ\OD� GHYDP� HGHU� >�@�� >�@�� %L\RORMLN�
DUDúWÕUPDODU� \ÕODQODUÕQ� ULWPLN� KDUHNHWOHULQLQ� PHUNH]L�
SDWHUQ��UHWHFL� WDUDIÕQGDQ�NRQWURO�HGLOHQ�G�ú�N�JDQJOLD�
G�]H\LQLQ� RWRPDWLN� JHOLúWLUGL÷L� KDUHNHW� ROGX÷XQX�

RUWD\D� oÕNDUPÕúWÕU�� %XUDGD� DUWD� NDODQ� HNOHPOHULQ� LON�
HNOHPLQ�KDUHNHWLQH�EHQ]HU�KDUHNHW�HWWL÷L�>�@¶GH�+LURVH�
WDUDIÕQGDQ� EHOLUWLOPHNWHGLU��$\QÕ� G�ú�QFH� NXOODQÕODUDN�
PHUNH]L� SDWHUQ� �UHWHFL� D÷� \DSÕVÕ� \ÕODQVÕ� URERWODUÕQ�
GHQHWLPL� LoLQ� JHOLúWLULOPLúWLU� >�@�� %XUDGD� HOH� DOÕQDQ�
\ÕODQVÕ� UREDWODU� LoLQ�)3*$�WDEDQOÕ�GDUEH�GL]LVL��UHWHFL�
GH� PHUNH]L� SDWHUQ� �UHWHFL� D÷� \DSÕVÕQÕQ� oÕNWÕODUÕQÕ�
NXODQDELOHFHN�ELoLPGH�WDVDUODQPÕúWÕU��

�
ùHNLO����(NOHP�ELOHúHQOHUL�D\UÕúWÕUÕOPÕú�GXUXPGD�

�ùHNLO����(NOHP�ELOHúHQOHUL�ELUOHúWLULOPLú�GXUXPGD�

�
ùHNLO����øNL�HNOHP�ELUELULQH�HNOHQPLú�GXUXPGD�
�
6HUSHQWLQ� KDUHNHWL� |UQH÷LQGH� ROGX÷X� JLEL� \ÕODQVÕ�
URERWXQ� KDUHNHWL� EHOOL� ELU� \|QGH� V�UHFHNVH�� NDIDQÕQ�
ULWPLN� KDUHNHWL� LVNHOHW� YH� NX\UXN� WDUDIÕQGDQ� WDNLS�
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HGLOLU�� 'L÷HU� HNOHPOHULQ� KDUHNHWL� ID]� IDUNÕ� NDGDUOÕN�
JHFLNPHOHUOH� NDIDQÕQ� KDUHNHWLQLQ� D\QÕGÕU�� %X� QHGHQOH�
\ÕODQVÕ� URERWXQ� KDUHNHWL� LoLQ� NDID� HNOHPLQH� LOLúNLQ�
SHUL\RGLN� KDUHNHWOHU� X\JXQ� JHFLNPHOHUOH� L]OH\HQ�
HNOHPOHUH� DUG� DUGD� X\JXODQPDOÕGÕU� >�@�� øON� HNOHPH�
LOLúNLQ�KDUHNHW�ELOJLVLQLQ�\HWHUOL�X]XQOXNWDNL�ND\GÕUPDOÕ�
ND\GHGLFL� LOH� GL÷HU� HNOHPOHUH� DNWDUÕOPDVÕ� LúOHPL�ùHNLO�
���YH�ùHNLO��¶GD�J|U�OPHNWHGLU���

ùHNLO����(NOHP�GH÷HUOHULQLQ�ND\GÕUÕODUDN�DNWDUÕOPDVÕ�

ùHNLO� ��� (NOHP� GH÷HUOHULQLQ� DGUHVOHQHUHN� ED÷ÕPVÕ]�
RODUDN�DNWDUÕOPDVÕ�
�
(NOHP� GH÷LúNHQOHUL� VDELW� ]DPDQ� DUDOÕNODUÕ� LOH�
ND\GÕUÕOÕUVD� KÕ]ODQPD� YH� \DYDúODPD� KDUHNHWL� HOGH�
HGLOHPH\HFHNWLU� >�@�� <ÕODQVÕ� URERWXQ� KDUHNHWL�
HVQDVÕQGD� HNOHP� GH÷LúNHQOHULQL� KHUKDQJL� QHGHQOH�
ED÷ÕPVÕ]� RODUDN� GH÷LúWLUPHN� JHUHNHELOLU�� <D\JÕQ�
RODUDN� \ÕODQVÕ� URERWODUÕQ� GHQHWLPLQGH� KHU� HNOHP� LoLQ�
D\UÕ� PLNURGHQHWOH\LFLQLQ� NXOODQÕOGÕ÷Õ� VLVWHPLQ�
\|QHWLOHELOLUOL÷LQL� ]RUODúWÕUDQ� \DNODúÕPODU�
X\JXODQPÕúWÕU�� 5RERW� �]HULQGHNL� HNOHP� VD\ÕVÕ�
DUWWÕ÷ÕQGD�� HNOHPOHUL� NRQWURO� HGHQ� PLNURGHQHWOH\LFLOL�
VLVWHPOHULQ�ELUELUOHUL�DUDVÕQGD��HWNLOHúLP�DUWPDNWD�YH�D÷�
\DSÕVÕ� ROXúWXUPD\Õ� JHUHNWLUHQ� NDUPDúÕNOÕN� RUWD\D�
oÕNPDNWDGÕU�� $÷ÕQ� \|QHWLOPHVL�� YHUL� WRSODPD� YH�
ED÷ÕPVÕ]� GHQHWLP� LúOHPOHUL� URERWXQ� NHQGLVLQLQ�
GHQHWLPL� LOH� LOJLOHQPHN�\HULQH� \HQL� SUREOHPOHU� RUWD\D�
oÕNDUPDNWDGÕU�� 7�P� KDUHNHW� NRQWURO� VLVWHPL� PHUNH]L�
ELU� QRNWDGD� JHOLúWLULOLUVH�� URERWXQ� \|QHWLPLQLQ� GDKD�
EDVLW� ROPDVÕ� VD÷ODQDFDNWÕU�� %X� QHGHQOH� EX� oDOÕúPDGD�
JHOLúWLULOHQ� )3*$� WDEDQOÕ� \ÕODQVÕ� URERW� GHQHWLP�
IRQNVL\RQODUÕ� �UHWHFL� HNOHPOHULQ� ELOJLVD\DU� \DUGÕPÕ\OD�
ED÷ÕPVÕ]�YH�SHUL\RGLN�GHQHWLPLQH�LPNDQ�WDQÕPDNWDGÕU��
øODYH� RODUDN� HNOHPOHUH� LOLúNLQ� GH÷LúNHQOHU� ND]DQo�
NRQWURO� �QLWHVL� \DUGÕPÕ\OD�� )3*$� YH� ELOJLVD\DU�
DUDVÕQGD� GDKD� D]� VD\ÕGDNL� GHQHWLP� NRPXWX� LOH�
KDUHNHWLQ� \DQDO� JHQOL÷LQL� GHQHWOHPH� LPNDQÕ�
VD÷ODPDNWDGÕU���
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�%LOJLVD\DU� WDUDIÕQGDQ� �UHWLOHQ� HNOHPOHU� DUDVÕ� ED÷ÕO�
NRQXP�ELOJLOHULQL�NXOODQDQ�)3*$�WDEDQOÕ�3:0�GL]LVL�
�UHWHFL� EORN� GL\DJUDPÕ� ùHNLO� ��� GH� J|U�OPHNWHGLU��
<ÕODQVÕ� URERW� LVNHOHWLQLQ� EDúODQJÕo� NRQXPODPDVÕ�
ELOJLVD\DU��]HULQGHQ�\DSÕOPDNWDGÕU�� �%LOJLVD\DUGD�HOGH�
HGLOHQ� HNOHP� ELOJLOHUL� ),)2� G�]HQLQGH� oDOÕúDQ�
DGUHVOHQHELOLU�oLIW�\ROGDQ�HULúLPOL�3:0�WDPSRQ�KDIÕ]D�
DODQÕQD� VHUL� SRUW� \DUGÕPÕ\OD� NRS\DODQÕU�� � +HPHQ�
DUGÕQGDQ� ND]DQo� GL]LVL� KDUHNHW� LoLQ� X\JXQ� ND]DQo�
GH÷HUOHUL\OH�GROGXUXOXU��.D]DQo�GH÷HUOHUL�NXOODQPDNOD�
),)2�WDPSRQ�LoHUL÷L�GH÷LúWLULOPHGHQ�KDUHNHWLQ�JHQOL÷L�
GHQHWOHQHELOPHNWHGLU�� 6RQUDNL� DGÕP� ),)2� WDPSRQ�
DODQÕQGDNL� GH÷HUOHULQ� |QFHGHQ� \�NOHQHQ� ND]DQo�
GH÷HUOHUL\OH� oDUSÕODUDN� 3:0� WDPSRQ� GL]LVLQH�
DNWDUÕOPDVÕQÕ� WHúNLO� HWPHNWHGLU�� %X� DúDPDGD� \ÕODQVÕ�
URERWXQ�KDUHNHW�HWWLULOPHVL�LoLQ�\DSÕODFDN�LúOHP�LVWHQHQ�
KDUHNHW� KÕ]Õ� LoLQ� X\JXQ� JHFLNPH� LOH� NDID� HNOHPLQLQ�
\HQL��NRQXP�ELOJLVLQLQ�),)2�WDPSRQD�ND\GÕUÕOPDVÕGÕU��
<HQL� NDID� HNOHP�ELOJLVL� ),)2� WDPSRQD� DNWDUÕOGÕ÷ÕQGD�
HNOHPOHULQ� ELUELUOHULQH� J|UH� NRQXPODUÕQÕ� EHOLUOH\HQ�
|QFHNL�),)2�LoHUL÷L��ELU�VRQUDNL�HNOHPOHUH�ND\GÕUÕODUDN�
N�o�N� ELU� V�U�NOHQPH� KDUHNHWL� HOGH� HGLOPLú�RODFDNWÕU��
%XUDGD� HOH� DOÕQDQ� )3*$� X\JXODPDVÕQGD� KDUHNHWLQ�
JHQHO� JHQOL÷LQL� NRQWURO� HWPHN� LoLQ� ND]DQo� NRQWURO�
GL]LVL� \HULQH� WHN� ELU� ND]DQo� GH÷HUL�
NXOODQÕODELOPHNWHGLU�� � +HU� HNOHPLQ� KDUHNHW� JHQOL÷LQLQ�
D\UÕ� D\UÕ� NRQWURO� HWPH� HVQHNOL÷L� \DQÕQGD�� W�P�
HNOHPOHUH� LOLúNLQ� ND]DQo� GH÷HUL� WHN� ELU� NRPXWOD�
GH÷LúWLULOHELOPHNWHGLU�� %XUDGD� JHUoHNOHQHQ�
X\JXODPDGD� ),)2� WDPSRQ� DODQÕQD� KHU� \HQL� YHUL�
DNWDUÕOGÕ÷ÕQGD� W�P� ),)2� LoDUL÷L� ND]DQo� GL]LVL� LOH�
oDUSÕODUDN� HOGH� HGLOHQ� GH÷HUOHU� 3:0� � GL]LVLQH�
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J|VWHUPHN��]HUH� OHGOHU��]HULQGH� ÕúÕN�úLGGHWL� W�U�QGHQ��
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EXOXQPD\DQ�� DUGÕúÕO� ��� DGHW� 3:0� GL]LVL� �UHWPHNWLU��
%X� VLVWHP� LoLQ� JHOHFHN� DGÕP� NDUPDúÕN� \ÕODQVÕ� URERW�
NRQURO� VLVWHPLQLQ� WDPDPÕQÕ�)3*$� LoLQH� \HUOHúWLUHUHN��
URERWXQ�EDVLW�NRPXWODUOD�KDUHNHWLQL�VD÷ODPDNWÕU���
dLIW� HULúLPOL� ),)2� WDPSRQ� NXOODQÕODUDN�� NXOODQÕFÕ�
\ÕODQVÕ� URERWXQ� KDUHNHWLQLQ� KHUKDQJL� HYUHVLQGH�
HNOHPOHULQ�NRQXPODUÕQGD�G�]HOWPHOHU�\DSDELOHFHNWLU���
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3:0�LúDUHWOHULQLQ�Hú]DPDQOÕ�EDúODPDVÕ�LON�DQGD�
PD[LPXP�DNÕP�oHNLOPHVLQH��GDUEH�V�UHOHUL�
VRQODQGÕNoD�GD�oHNLOHQ�DNÕPÕQ�VÕIÕUD�G�úPHVLQH�QHGHQ�
ROPDNWDGÕU��.D\QDNWDQ�oHNLOHQ�DNÕP�SURILOL�PDNVLPXP�
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SHU\RGXQGD�EX�LúOHP�GHYDP�HWPHNWHGLU��g]HOOLNOH�
EDWDU\DOÕ�VLVWHPOHUGH��QRUPDO�úHEHNHGHQ�EHVOHQHQ�
VLVWHPOHUGH�GH�D\QÕ�HWNL�PHYFXWWXU��LON�DQGD�oHNLOHQ�
PDNVLPXP�DNÕP�ED]HQ�PLNURLúOHPFLOHULQ�NLOLWOHQPHVL�
LOH�VRQXoODQDELOPHNWHGLU�>��@��$NÕP�GD÷ÕOÕPÕQÕ�
KRPRMHQ�KDOH�JHWLULS�G�]J�QOHúWLUPHN�LoLQ�3:0�
LúDUHWOHUL�]DPDQGD�EHOOL�DUDOÕNODUOD�JHFLNWLULOHUHN�
EDúODWÕODELOLU��$\UÕFD�3:0�LúDUHWOHULQLQ�\DUÕVÕ�ERúOXN�
LOH�EDúODWÕOÕS�GL÷HU�\DUÕVÕ�GDUEH�LOH�EDúODWÕODUDN��
ND\QDNWDQ�oHNLOHQ�DNÕPÕQ�G�]HQOLOL÷L�VD÷ODQDELOLU��
%|\OHFH�LVWHQPH\HQ�GXUXPODUÕQ�|Q�QH�JHoLOPLú�
RODFDNWÕU��%X�oDOÕúPDGD�JHUoHNOHúWLULOHQ�3:0�
LúDUHWOHUL�EX�\DNODúÕPD�X\JXQ�RODUDN�ùHNLO����GH�
J|U�OG�÷��JLEL��UHWLOPLúWLU��3:0�LúDUHWOHULQLQ�
JHFLNWLULOPHVL�HQ�ID]OD�3:0�SHU\RGXQXQ�\DUÕVÕ�NDGDU�
ROPDOÕGÕU��3:0�SHU\RGXQXQ�RUWDVÕQGDQ�GDKD�LOHUL\H�
\DSÕODFDN�JHFLNWLUPHOHU�|UW�úPH\H�QHGHQ�ROGX÷XQGDQ�
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