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LGDUԥ� HGLOPԥVLQGԥ� DSDUÕODFDT� IDVLOԥOԥULQLQ� J|U�QW�� UԥKEԥUOL\L� LOԥ� SURTQR]ODúGÕUÕOPDVÕ� LVWLTDPԥWLQGԥ�

DSDUÕODQ�YDFLE�ELU�LúOԥUGԥQ�ELULGLU�>��@��

$YWRPDWLN� GLDTQR]� Yԥ�<0'�QLQ� TL\PԥWOԥQGLULOPԥVL� �o�Q� oR[OX�0g� �VXOODUÕ� WԥWELT� HGLOPLúGLU��

/DNLQ� VRQ� �� LOGԥ� ԥQ� WԥVLUOL� LúOԥU�'g� WH[QLNDVÕQD� V|\NԥQPLúGLU��7UHGHU� Yԥ� V�� 6'�2&7� �GԥQ� HNVXGDWLY�

<0'�QL�DYWRPDWLN�DúNDU�HWPԥN��o�Q�PRGHO�\DUDWPÕúGÕU��)XQGXV�úԥNLOOԥULQԥ�ԥVDVODQDQ�WԥGTLTDW�LúOԥULQGԥ�

<0'� LOԥ� WԥVYLUOԥUԥ� ԥVDVԥQ� WԥVQLIDWODU� \DUDGÕOPÕúGÕU� >��@�� 'LDTQRVWLN� GԥTLTOLN� KԥNLPOԥUÕQ� GLDTQRVWLN�

QԥWLFԥOԥUL�LOԥ�P�TD\LVԥ�HGLOPLúGLU��'g�DOTRULWPOԥUL�KԥPoLQLQ�HNVXGDWODU��PDNXOD�|GHPL�GUX]�Yԥ�[RURLGDO�

QHRYDVN�O\DUL]DVL\D�NLPL�DQRUPDOOÕTODUÕ�DYWRPDWLN�DúNDU�HWPԥN��o�Q�Gԥ�LVWLIDGԥ�HGLOPLúGLU�

.DWDUDNWDQÕQ�GLDTQRVWLNDVÕ�Yԥ�P�DOLFԥVLQGԥ�0g�DOTRULWPOԥUL�IXQGXV�J|U�QW�OԥULQGԥQ��XOWUDVԥV�

J|U�QW�OԥULQGԥQ� LVWLIDGԥ� HWPԥNOԥ� ԥWELT� HGLOPLúGLU� >��@�� +ԥPoLQLQ� IDNRHPXOVL¿NDVL\DGDQ� VRQUD� DU[D�

NDSVXOXQ�EXODQPDVÕ��o�Q�ULVN�SURTQR]X�\DUDGD�ELOԥQ�PRGHO�Gԥ�TXUXOPXúGXU�>��@�

ԤQ� WԥVLUOL� 0g�PRGHOOԥUL� LVԥ� SHGLDWULN� VDKԥGԥ� DQDGDQJԥOPԥ� NDWDUDNWDQÕQ� WԥVQL¿� �]Uԥ� TXUXOPXú�

PRGHOOԥUGLU�� /RQJ� Yԥ� EDúTDODUÕ� XúDT� NDWDUDNWÕQÕ� WԥVQLÀԥúGLUPԥN� Yԥ� VLQLÀԥQGLUPԥN� �o�Q� &11� ԥVDVOÕ�

NRPS�WHU�N|Pԥ\L�LOԥ�GLDTQR]��&$'��DOTRULWPLQL�TXUPXúGXU�>���������@��

6ø� ԥVDV� RIWDOPRORTL\DGD� WԥWELT� VDKԥVLQGԥQ� ELULGԥ� V�QL� E�OOXUXQ� �ø2/�� J�F�Q�Q� KHVDEODQPDVÕQD�

\|QԥOGLOPLú� 0/� DOTRULWPOԥULQLQ� \DUDGÕOPDVÕGÕU�� 6,�Oԥ� LúOԥ\ԥQ� ø2/� KHVDEODPDODUÕQD� +LOO�5DGLDO� ED]D�

IXQNVL\DVÕ��5%)���/DGDV�6XSHU�)RUPXOD��&ODUNH�1HXUDO�1HWZRUN�Yԥ�)XOO0RQWH�0HWRGX�GD[LOGLU��%LU�QHoԥ�
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ROXQDQ�ELRPHWUL\D�PԥOXPDWODUÕQD�DNVLDO�X]XQOXT��|Q�NDPHUDQÕQ�GԥULQOL\L�Yԥ�NHUDWRPHWUL\D�Gԥ\ԥUOԥUL�Yԥ�

RQODUÕQ�R[ODUÕ� GD[LOGLU��'ԥTLTOL\L� \D[úÕODúGÕUD�ELOԥQ� ԥODYԥ�PԥOXPDWODUD�PԥUNԥ]L�EX\QX]�TLúD�TDOÕQOÕ÷Õ��

E�OOXUXQ�TDOÕQOÕ÷Õ�Yԥ�³D÷GDQ�D÷D´�DSDUÕODQ�|Q�VHTPHQW�|Oo�V��GD[LOGLU�

9D[WÕQGDQ�TDEDT�GR÷XOPXúODUÕQ�UHWLQRSDWL\DVÕ�]DPDQÕ�6ø�VLVWHPOԥULQGԥ�523�P�D\LQԥVL��o�Q�

5HW&DP� �0DVVLH� 5HVHDUFK� /DERUDWRULHV�� ,QF�� 'XEOLQ�� &DOLIRUQLD�� NLPL� NDPHUDODUGDQ� DOÕQDQ� ԥVDVOÕ�

J|U�QW�OԥUGԥQ� LVWLIDGԥ� ROXQPDTGDGÕU�� %XUD� 5237RRO�� UHWLQDO� J|U�QW�Q�Q� oR[|Oo�O�� WԥKOLOL�� UHWLQDQÕQ�

NRPS�WHU� N|Pԥ\L� LOԥ� J|U�QW�� WԥKOLOL� GD[LOGLU��$UWHUL\DODUÕQ� Yԥ� GDPDUODUÕQ� SDWRORML� Yԥ]L\\ԥWLQL� |]�QGԥ�

FԥPOԥúGLUԥQ�L�523�VLVWHPLQLQ�GLDTQRVWLN�GԥTLTOL\L�P�Wԥ[ԥVVLV�RIWDOPRORTODUOD�P�TD\LVԥ�HGLOԥ�ELOGL�Yԥ�

����GԥTLTOLN�J|VWԥUPLúGLU�>�����@�

.HUDWRNRQXVXQ� GLDTQRVWLNDVÕQGD� 6,±LQ� WԥWELTL� 3ODFLGR� WRSRTUD¿\DVÕQGDQ�6FKHLPSÀXJ�

WRPRTUD¿\DVÕ��6'�$62&7�Yԥ�ELRPH[DQLNL�|Oo�OԥUGԥQ��&RUYLV�67��NRUQHD�KLVWHUH]LVL��DOÕQDQ�SDUDPHWUOԥULQ�

DQDOL]L� ԥVDVÕQGD� VXENOLQLN� NHUDWRNRQXVXQ� Yԥ� NHUDWRNRQXVXQ� DúNDU� HGLOPԥVL� �o�Q� LVWLIDGԥ� HGLOPLúGLU��

%XUDGD�3HQWDFDP��6LULXV��2UEVFDQ�,,��*DOLOHL��WRSRTUDI�Yԥ�WRPRTUDÀDUÕQ�PԥOXPDWODUÕ�HUNԥQ�NHUDWRNRQXVX�

DúNDU�HWPԥN��o�Q�0g�DOTRULWPOԥULQGԥQ�LVWLIDGԥ�HGLOPԥNOԥ�WԥGTLT�HGLOPLúGLU�>�����@��%X�VÕUDGD�4DITD]�

SRSXO\DVÕ\DVÕQGD� DSDUÕODQ� WԥGTLTDWGD� ùHLPÀ\XT� ԥVDVOÕ� WRPRTUD¿\D� ԥVDVÕQGD� 0g� PRGHOÕ� ԥVDVÕQGD�

VXENOLQLN�NHUDWRNRQXVXQ�DúNDUODQPDVÕQGD�ԥVDV�SDUDPHWUOԥULQ�Wԥ\LQL�DSDUÕOPÕúGÕU�>�����@�

$PEUyVLR� Yԥ� EDúTDODUÕ�%X\QX]� TLúD� HNWD]L\DODUÕQÕ� HUNԥQ� DúNDUODPDVÕQÕQÕQ� KԥVVDVOÕ÷ÕQÕ� DUWÕUPDT�

�o�Q�ùHLPSÀ\XJ�ԥVDVOÕ�WRPRTUD¿\D�Yԥ�ELRPH[DQLNDQÕ��&RUYLV�67��ELUOԥúGLUԥQ�6,�ԥVDVOÕ�WRPRTUD¿N�Yԥ�

EL\RPHNDQLN�J|VWԥULFLQL��7%,��\DUDWPÕú�Yԥ�TL\PԥWOԥQGLUPLúGLUOԥU�>��@��6RQ�LOOԥUGԥ�6�QL�LQWHOOHNW��VXOODUÕ��

VԥKL\\ԥ�VDKԥVLQGԥNL�P�[WԥOLI�[ԥVWԥOLNOԥUL�P�ԥ\\ԥQOԥúGLUPԥN��o�Q�WԥVLUOL�ELU�GLDTQRVWLN�YDVLWԥ�ROGX÷XQX�

J|VWԥUPԥNGԥGLU�� 6,� WԥWELTOԥUL� P�Wԥ[ԥVVLV� ELOLNOԥULQL� Yԥ� NRQNUHW� [ԥVWԥOLNOԥU� KDTTÕQGD� GDKD� VSHVL¿N�

PԥOXPDWODUÕ�SD\ODúDUDT�XFTDU�ԥUD]LOԥUGԥNL�[ԥVWԥOԥUԥ�GԥVWԥN�YHUPԥN��o�Q�E|\�N�W|KIԥOԥU�YHUԥ�ELOԥU��$QFDT�

6ø�PRGHOOԥULQ�GԥTLTOL\L�LQDQÕOPD]�GԥUԥFԥGԥ�SHUVSHNWLYOL�ROVD�GD��EX�PRGHOOԥUL�UHDO�VLWXDVL\DGD�WԥWELTLQL�

G�ú�QԥUNԥQ�GLTTԥWOL�Yԥ�HKWL\DWOÕ�ROPDT�OD]ÕPGÕU�

*|]�[ԥVWԥOLNOԥULQLQ�GLDTQR]X�LOԥ�ED÷OÕ�DSDUÕODQ�WԥGTLTDWODUÕQ�oR[X�LNLOL��ELQDU��WԥVQLIDW�SUREOHPOԥULQԥ�

\|QԥOGLOPLú��\ԥQL�KԥU�KDQVÕ�ELU�DYDGDQOÕTGD�DSDUÕODQ�WԥGTLTDWÕQ�GԥTLTOL\L�NRQNUHW�[ԥVWԥOL\LQ�GLDTQR]XQD�

\|QԥOGLOԥUԥN� KԥPLQ� [ԥVWԥOL\LQ� DúNDUODQPD� VSHVL¿NOL\LQLQ� WԥGTLT� ROXQPDVÕQD� KԥVU� HGLOPLúGLU�� KDOEXNL�

NOLQLN�úԥUDLWGԥ�P�D\LQԥ�HGLOԥQ�SDVL\HQWOԥU�oR[�NDWHTRUL\DOÕ�[ԥVWԥOLNOԥUGԥQ�ԥ]L\\ԥW�oԥNLUOԥU��0ԥVԥOԥQ��\DúD�
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HWLEDUOÕ�6ø�GLDTQR]X��o�Q��PXPLOԥúGLULOPLú�6,�VLVWHPLQL�\DUDWPDT��o�Q�RSWLN�NRKHUHQW�WRPRTUD¿\DVÕ��

J|UPԥ�VDKԥVL�Yԥ�IXQGXV�IRWR�úԥNLOOԥUL�NLPL�PXOWLPRGDO�NOLQLN�QԥWLFԥOԥU�ELUOԥúGLULOPԥOLGLU�

%XQXQOD� ELUOLNGԥ�� 6ø� VLVWHPOԥULQLQ� \DUDGÕPDVÕQGD� oR[OX� VD\GD� SDWDORJL\DVÕ� RODQ� Yԥ� ROPD\DQ�

IԥUGOԥUGԥQ� DOÕQDQ� PԥOXPDWODUÕQ� WRSODQPDVÕQD� \DUDQDQ� HKWL\DF� ԥQ� IXQGDPHQWDO� SUREOHP� RODUDT� TDOÕU��

0�[WԥOLI�PԥOXPDW�GԥVWOԥUL�P|YFXG�ROVD�GD��RQODU�\DOQÕ]�LQVDQÕQ�VLVWHPԥ�GD[LO�HWGL\L�[ԥVWԥOԥUGԥQ�DOÕPÕú�

PԥOXPDWODUÕQ�D]�ELU�KLVVԥVLQL�|]�QGԥ�FԥPOԥúGLULUOԥU��%HOԥ�NL��[ԥVWԥOLNOԥULQ�QDGLU�Yԥ�P�[WԥOLI� IHQRWLSLN�

Wԥ]DK�U�IRUPDODUÕ�Yԥ�\D�DWLSLN�JHGLúDWÕ�]DPDQÕ�ԥOGԥ�HGLOԥQ�WLEEL�PԥOXPDWODUÕQ�VLVWHPԥ�ԥODYԥ�HGLOPԥVL�KԥOԥGԥ�

TԥQDԥWEԥ[ú�GH\LOGLU��6LVWHPԥ�GD[LO� HGLOԥQ�JLULú�PԥOXPDWODUÕQÕ� VHoԥUNԥQ�SRSXO\DVL\DQÕQ�[�VXVL\\ԥWOԥUL��
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NL��P�[WԥOLI�SRSXO\DVL\D�Yԥ�HWQLN�TUXSODUGD��R�F�POԥGԥQ�P�[WԥOLI�NOLPDNWLN�]RQDODUGDQ�RODQ�NRKRUWODUGDQ�

DOÕQPÕú�QԥWLFԥOԥULQ�E|\�N�PԥOXPDW�DYWRPDWODúGÕUÕOPÕú�GLDTQR]�VLVWHPLQԥ�\�NOԥQLOPԥVL�6ø�VLVWHPOԥULQLQ�

\DUDGÕOPDVÕQÕQ�ԥVDV�KLVVԥVLGLU�

(\QL� ]DPDQGD� PԥOXPDWODUÕQ� NH\¿\\ԥWLQGԥQ� \�NVԥN� DVÕOÕOÕT� Qԥ]ԥUԥ� DOÕQPDOÕGÕU�� )ԥUTOL� J|U�QW��
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LQNLúDI�HWGLULOPԥOLGLU�

1ԥWLFԥ� HWLEDUL� LOԥ�� NLID\ԥW� TԥGԥU� \�NVԥN� NH\¿\\ԥWOL� Yԥ� PXOWLPRGDO� PԥOXPDWODUGDQ� Yԥ� TDEDTFÕO�

PHWRGODUGDQ�LVWLIDGԥ�HWPԥNOԥ�úԥUK�HGLOԥ�ELOԥQ�VLVWHPDWLN�6,�SODWIRUPDODUÕ�KDO�KD]ÕUDGD�LúOԥQLE�Yԥ�WԥWELT�
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