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<DSWÕ÷ÕPÕ]� DUDúWÕUPD� LOH� YDWDQGDúODUD� VXQXODQ� ED]Õ� EHOHGL\H� KL]PHWOHULQLQ�
YDWDQGDúODU� WDUDIÕQGDQ� HOHNWURQLN� EHOHGL\H� X\JXODPDODUÕQGDQ� ID\GDODQDUDN�
JHUoHNOHúWLULS� JHUoHNOHúWLULOPHGL÷LQL� WHVSLW� HWPHN�� D\QÕ� ]DPDQGD�
YDWDQGDúODUÕQ� H�EHOHGL\H� KDNNÕQGDNL� G�ú�QFHOHULQL� RUWD\D� NR\PDN�
DPDoODQPÕúWÕU��%X�ED÷ODPGD�(U]XUXP�3DODQG|NHQ�LOoHVLQGH�LNDPHW�HGHQ����
\DúÕQGDQ� E�\�N� YDWDQGDúODUÕQ� ED]Õ� GHPRJUDILN� |]HOOLNOHUL� LOH� ELUOLNWH� H�
EHOHGL\H� KDNNÕQGDNL� ELOJLVL�� H�EHOHGL\H� NXOODQÕP� G�]H\L�� WXWXP� YH�
EHNOHQWLOHUL� JLEL� YHULOHULQ� 7HNQRORML� .DEXO� 0RGHOL� oHUoHYHVLQGH� RUWD\D�
NRQPDVÕ� DPDFÕ� LOH� ELU� DQNHW� oDOÕúPDVÕ� \DSÕOPÕúWÕU�� <DSÕODQ� EX� oDOÕúPD�
VRQXFXQGD� YDWDQGDúODUÕQ� DOJÕODQDQ� ID\GD� YH� QL\HW� H÷LOLPOHULQLQ� ROGXNoD�
\�NVHN� ROGX÷X�� DOJÕODQDQ� NXOODQÕP� NROD\OÕ÷Õ�� WXWXP� YH� GDYUDQÕú� ELOHúHQOHUL�
LOH� DODNDOÕ� LIDGHOHUL� FHYDSODPDNWD� ED]Õ� YDWDQGDúODUÕQ� NDUDUVÕ]� NDOGÕ÷Õ�
J|U�OP�úW�U�� %XUDGDQ� KDUHNHWOH� DQNHWL� GROGXUDQ� YDWDQGDúODUÕQ� E�\�N� ELU�
NÕVPÕQÕQ� H�EHOHGL\H� KL]PHWOHULQLQ� VD÷OD\DFD÷Õ� NROD\OÕNODUÕQ� IDUNÕQGD�
ROGX÷XQX�� JHOHFH÷H� \|QHOLN� RODUDN� EX� KL]PHWOHUL� NXOODQPD� H÷LOLPLQGH�
ROGXNODUÕQÕ� DQFDN� EXQX� WXWXP� YH� GDYUDQÕú� RODUDN� VHUJLOHPHNWH� NDUDUVÕ]�
NDOGÕNODUÕQÕ�J|UPHNWH\L]��<LQH�\DSWÕ÷ÕPÕ]�EX�oDOÕúPD�VRQXFXQGD�(�EHOHGL\H�
KL]PHWOHULQLQ�oHúLWOLOL÷L��YHULPOLOL÷L�YH�NXOODQÕODELOLUOL÷L�DUWWÕNoD�YDWDQGDúODUÕQ�
NXOODQPD�H÷LOLPOHULQLQ�DUWDFD÷Õ�GD�DQODúÕOPDNWDGÕU��$\UÕFD�7HNQRORML�.DEXO�
0RGHOL�oHUoHYHVLQGH�<DSÕVDO�(úLWOLN�0RGHOL�LOH�\DSÕODQ�DQDOL]OHU�VRQXFXQGD�
7HNQRORML� .DEXO� 0RGHOL� XQVXUODUÕQÕQ� ELUELUOHUL� LOH� DUDVÕQGDNL� LOLúNLOHUL� GH�
WHVSLW�HGLOPLúWLU��

� %X� PDNDOH� +�VH\LQ� <ROFX� WDUDIÕQGDQ� $WDW�UN� hQLYHUVLWHVL�� 6RV\DO� %LOLPOHU� (QVWLW�V�QGH�
����� \ÕOÕQGD� KD]ÕUODQDQ� ³(�%HOHGL\HFLOLN� +L]PHWOHULQLQ� 7HNQRORML� .DEXO� 0RGHOL� LOH�
'H÷HUOHQGLULOPHVL�� 3DODQG|NHQ� %HOHGL\HVL� gUQH÷L´� EDúOÕNOÕ� \�NVHN� OLVDQV� WH]LQGHQ�
�UHWLOPLúWLU��
�g÷UHWPHQ��0LOOL�(÷LWLP�%DNDQOÕ÷Õ��K\OF��#JPDLO�FRP��2UFLG�1R����������������������
� 'RF�� 'U�� %DQGÕUPD� hQLYHUVLWHVL�� <|QHWLP� %LOLúLP� 6LVWHPOHUL� %|O�P���
D�R]GHPLU#EDQGLUPD�HGX�WU��2UFLG�1R����������������������
0DNDOH�*|QGHULOPH�7DULKL�����0D\ÕV������0DNDOH�.DEXO�7DULKL����(\O�O������
0DNDOH�7�U���$UDúWÕUPD�0DNDOHVL�
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$QDKWDU� .HOLPHOHU� (�%HOHGL\HFLOLN�� 7HNQRORML� .DEXO� 0RGHOL�� <DSÕVDO�
(úLWOLN� 0RGHOL�� $OJÕODQDQ� )D\GD�� 1L\HW�� $OJÕODQDQ� .XOODQÕP� .ROD\OÕ÷Õ��
7XWXP��'DYUDQÕú�
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$EVWUDFW

,Q� WKLV� VWXG\�� LW� LV� DLPHG� WR� GHWHUPLQH� ZKHWKHU� VRPH� RI� WKH� PXQLFLSDO�
VHUYLFHV� RIIHUHG� WR� FLWL]HQV� DUH� UHDOL]HG� E\� XVLQJ� HOHFWURQLF� PXQLFLSDO�
DSSOLFDWLRQV�DQG�DW�WKH�VDPH�WLPH�WR�UHYHDO�WKH�RSLQLRQV�RI�FLWL]HQV�DERXW�H�
PXQLFLSDOLW\��)RU�WKLV�SXUSRVH��D�VXUYH\�ZDV�FRQGXFWHG�WR�LQYHVWLJDWH�VRPH�
GHPRJUDSKLF�FKDUDFWHULVWLFV�RI�FLWL]HQV�RYHU�WKH�DJH�RI����OLYLQJ�LQ�(U]XUXP�
3DODQG|NHQ�GLVWULFW�� WRJHWKHU�ZLWK� WKHLU�NQRZOHGJH�DERXW�H�PXQLFLSDOLW\�� H�
PXQLFLSDOLW\�XVDJH�OHYHO��DWWLWXGH�DQG�H[SHFWDWLRQV�ZLWKLQ�WKH�IUDPHZRUN�RI�
7HFKQRORJ\� $FFHSWDQFH� 0RGHO�� $V� D� UHVXOW�� LW� ZDV� REVHUYHG� WKDW� WKH�
SHUFHLYHG�XWLOLW\�DQG�LQWHQWLRQ�WHQGHQFLHV�RI�WKH�FLWL]HQV�ZHUH�TXLWH�KLJK��DQG�
VRPH� FLWL]HQV� ZHUH� KHVLWDQW� LQ� DQVZHULQJ� WKH� H[SUHVVLRQV� UHODWHG� WR� WKH�
SHUFHLYHG�HDVH�RI�XVH��DWWLWXGH�DQG�EHKDYLRXU�FRPSRQHQWV������%DVHG�RQ�WKLV��
ZH�XQGHUVWDQG�WKDW�PRVW�RI�WKH�FLWL]HQV�ZKR�ILOOHG�RXW�WKH�TXHVWLRQQDLUH�DUH�
DZDUH� RI� WKH� FRQYHQLHQFH� RI� H�PXQLFLSDOLW\� VHUYLFHV�� WHQG� WR� XVH� WKHVH�
VHUYLFHV� IRU� WKH� IXWXUH�� EXW� DUH� KHVLWDQW� WR� GLVSOD\� WKLV� DV� DQ� DWWLWXGH� DQG�
EHKDYLRU�� $OVR�� LW� LV� XQGHUVWRRG� WKDW� DV� WKH� GLYHUVLW\�� HIILFLHQF\� DQG�
DYDLODELOLW\� RI� (�PXQLFLSDOLW\� VHUYLFHV� LQFUHDVH�� WKH� XVDJH� WHQGHQF\� RI� WKH�
FLWL]HQV�ZLOO�LQFUHDVH��,Q�DGGLWLRQ��DV�D�UHVXOW�RI�WKH�DQDO\]HV�PDGH�ZLWK�WKH�
6WUXFWXUDO� (TXDWLRQ� 0RGHO� ZLWKLQ� WKH� IUDPHZRUN� RI� WKH� 7HFKQRORJ\�
$FFHSWDQFH�0RGHO��WKH�UHODWLRQV�EHWZHHQ�WKH�7HFKQRORJ\�$FFHSWDQFH�0RGHO�
HOHPHQWV�ZLWK�HDFK�RWKHU�ZHUH�DOVR�GHWHUPLQHG��

.H\ZRUGV�� (�0XQLFLSDOLW\�� 7HFKQRORJ\� $FFHSWDQFH� 0RGHO�� 6WUXFWXUDO�
(TXDWLRQ� 0RGHO�� 3HUFHLYHG� %HQHILW�� ,QWHQWLRQ�� 3HUFHLYHG� (DVH� RI� 8VH��
$WWLWXGH��%HKDYLRXU�

*LULú�

øQWHUQHW� YH� D÷� WHNQRORMLVLQLQ� ROXúWXUGX÷X� LPNkQODU�� NDPX� KL]PHWOHULQLQ� YH�
EXQD�ED÷OÕ� RODUDN�\HUHO� \|QHWLPOHULQ�KL]PHW� DQOD\ÕúODUÕQGD� IDUNÕ�ELU� ER\XWD�
GR÷UX� HYULOPHVLQH� VHEHS� ROPXúWXU�� %X� HYULOPH� WHNQRORMLQLQ� JHWLUGL÷L�
\HQLOLNOHUGHQ�ID\GDODQDUDN�KL]PHWOHULQ�GDKD�L\L�VXQXOPDVÕ�DPDFÕ\OD��NDPXGD�
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H�GHYOHW�NDYUDPÕQÕ�GR÷XUPXú�YH�EX�H�GHYOHW�NDYUDPÕQGDQ�\ROD�oÕNDUDN�NDPX�
KL]PHWOHULQLQ� HOHNWURQLN� RUWDPGDNL� VXQXPXQXQ� \HUHO� \|QHWLPOHUGH�
X\JXODQPDVÕ�LOH�GH�H�EHOHGL\HFLOLN�NDYUDPÕ�RUWD\D�oÕNPÕúWÕU���

7HNQRORMLQLQ�YH�LQWHUQHWLQ�\HUHO�\|QHWLPOHUGH�NXOODQÕP�DODQODUÕ�oRN�oHúLWOLOLN�
J|VWHUPHNOH� ELUOLNWH� YDWDQGDú� DoÕVÕQGDQ� RODVÕ� HWNLOHULQH� EDNWÕ÷ÕPÕ]GD�� KÕ]OÕ�
ROPDVÕ�� LúOHPOHULQ� GDKD� NROD\� \DSÕOPDVÕ�� NDWÕOÕPÕ� DUWÕUPDVÕ� YH� EHOHGL\HQLQ�
GLQDPLN�\DSÕVÕQÕ�FDQOÕ�WXWPDVÕ�JLEL�HWNLOHUL�|Q�SODQD�oÕNPDNWDGÕU�� øQWHUQHWLQ�
JHWLUGL÷L� LPNkQODU� YDWDQGDúÕQ� \HUHO� \|QHWLPOHUGHQ� DODFD÷Õ� KL]PHWLQ� NDOLWH�
VWDQGDUWODUÕQÕQ�DUWPDVÕQÕ�VD÷ODPÕú��Lú�J�F�Q��D]DOWPÕú��KL]PHWOHULQ�SUDWLN�YH�
G�ú�N�PDOL\HWOH�VXQXOPDVÕQD�QHGHQ�ROPXúWXU��<ÕOPD]���������

7HNQRORMLQLQ� YH� LQWHUQHWLQ� JHWLUGL÷L� NROD\OÕNODU� YH� LPNkQODU� QHGHQL\OH� H�
EHOHGL\HFLOLN� KL]PHWOHUL� \D\JÕQODúPD\D� EDúODPÕúWÕU�� %XQXQOD� ELUOLNWH� H�
EHOHGL\HFLOLN� KL]PHWOHUL�� LO� YH� LOoH� EHOHGL\HOHULQLQ� ELOJL� LúOHP� DOW� \DSÕODUÕ��
WHNQLN� YH� HNRQRPLN� LPNkQODUÕ� YH� \HQLOL÷H� DoÕN� ROPD� GXUXPODUÕQD� ED÷OÕ�
RODUDN� |QHPOL� |Oo�GH� GH÷LúNHQOLN� J|VWHUPHNWHGLU�� %D]Õ� EHOHGL\HOHU� H�
EHOHGL\HFLOLN� EDNÕPÕQGDQ� oRN� �VW� VHYL\HGH� KL]PHW� YHULUNHQ� ED]Õ�
EHOHGL\HOHUGH� LVH� EX� KL]PHWOHU� \HWHUOL� VHYL\HGH� GH÷LOGLU�� $\UÕFD�
EHOHGL\HOHUGHQ� ED÷ÕPVÕ]� RODUDN� H�EHOHGL\HFLOLN� KL]PHWOHULQGHQ� \DUDUODQPD�
GXUXPXQD� ELUH\OHULQ� DOÕúNDQOÕNODUÕ�� \DúÕ�� H÷LWLP� GXUXPODUÕ� JLEL� IDNW|UOHU� GH�
HWNLOL�ROPDNWDGÕU��

7HNQRORMLQLQ� LPNkQODUÕQGDQ� ID\GDODQDUDN� KD\DWÕPÕ]Õ� NROD\ODúWÕUDQ� EX� JLEL�
X\JXODPDODUÕQ� \D\JÕQ� ELU� úHNLOGH� NXOODQÕPÕ� ELUH\OHULQ� EX� YH� EXQD� EHQ]HU�
WHNQRORMLN� X\JXODPDODUD� |Q� \DUJÕVÕ]� ELU� WXWXP� VHUJLOHPHVL� LOH� P�PN�Q�
RODFDNWÕU��øQVDQODUÕQ�\HQL�oÕNDQ�WHNQRORMLN��U�QOHUL�YH�X\JXODPDODUÕ�NXOODQPD�
QRNWDVÕQGD� LVWHNVL]� WDYÕUODUÕ� EX� WDU]� X\JXODPDODUGDQ� EHNOHQHQ� YHULPL� KLo�
NXúNXVX]� DúD÷Õ\D� GR÷UX� oHNHFHNWLU�� � .XOODQÕFÕODUÕQ� ELOJL� WHNQRORMLVL�
�U�QOHULQL� QHGHQ� NXOODQGÕNODUÕQÕ� \D� GD� NXOODQPDGÕNODUÕQÕ�� H÷HU�
NXOODQÕ\RUODUVD�RQODUÕ�NXOODQPD\D�WHúYLN�HGHQ�HWNLOH\LFL�J�F�Q�DUDúWÕUÕOPDVÕQÕ�
VD÷OD\DQ� ED]Õ�PRGHOOHU� YDUGÕU��%X�PRGHOOHUGHQ� ELULVL� GH� ����¶GD� OLWHUDW�UH�
'DYLG�WDUDIÕQGDQ�HNOHQHQ�7HNQRORML�.DEXO�0RGHOLGLU���

.XUXPVDO�dHUoHYH�

7HNQRORML�.DEXO�0RGHOL��7.0��

%LOJL�WHNQRORMLOHULQLQ�NXOODQÕPÕ�YH�NDEXOOHQLOPHVL�LOH�DODNDOÕ�SHN�oRN�oDOÕúPD�
\DSÕOPÕúNHQ� )UHG� '�'DYLV� ������� WDUDIÕQGDQ� RUWD\D� GL÷HUOHULQGHQ� GDKD�
J�YHQLOLU� GDKD� VÕQDQDELOLU�� DOW\DSÕVÕ� GDKD� J�oO�� \HQL� ELU� PRGHO� RUWD\D�
oÕNDUÕOPÕúWÕU��%X�PRGHO�7HNQRORML�.DEXO�0RGHOLGLU��'DYLV���������

7HNQRORML� .DEXO� 0RGHOL� |]HOOHúWLULOPLú� DODQODUGD� X\JXODPDVÕ� UDKDW��
HVQHWPH\H�P�VDLW�NXOODQÕúOÕ�ELU�PRGHOGLU��7HNQRORML�.DEXO�0RGHOL�|]HOOLNOH�
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H÷LWLP� YH� Lú� DODQODUÕQGDQ� DUDúWÕUPDFÕODUÕQ� oRN� VÕN� NXOODQGÕ÷Õ� ELU� PRGHOGLU�
�.KDWL��������

%X� PRGHOLQ� DPDFÕ� NXOODQÕFÕODUÕQ� GDYUDQÕúODUÕQÕ� GDKD� DQODúÕOÕU� JHQLú� ELU�
DUDOÕNWD� DoÕNODPD� \DSPDODUÕQD� RUWDP� VD÷ODPDN� YH� WHNQRORML� NDEXO�Q�Q�
EHOLUOH\LFL�IDNW|UOHULQL�GDKD�QHW�ELU�úHNLOGH�RUWD\D�NR\PDNWÕU��7XUDQ�YH�+DúLW��
�������

7HNQRORML� .DEXO� 0RGHOL� WHPHO� DQODPGD� LQVDQODUÕQ� WHNQRORML� WHUFLKOHULQL�
EHOLUOHPHN�� WHNQRORMLGH� GH÷LúLPOHUH� QDVÕO� WHSNL� YHUGLNOHULQL� DQODPDN��
WHNQRORML\H�NDUúÕ�QHGHQ�GLUHQo�J|VWHUGLNOHULQL�RUWD\D�NR\PDN�YH�GH÷LúLPOHUH�
QDVÕO�WHSNL�YHUHFHNOHULQL�|QJ|UPHN�DPDFÕ\OD�JHOLúWLULOPLú�ELU�PRGHOGLU��8÷XU�
YH�7XUDQ���������

ùHNLO��� 7HNQRORML�.DEXO�0RGHOL�%LOHúHQOHULQLQ�%LUELUOHUL�LOH�øOLúNLOHUL

7HNQRORML�.DEXO�0RGHOLQLQ�%LOHúHQOHUL�

7HNQRORML� .DEXO� 0RGHOL� NXOODQÕFÕQÕQ� YHULOHULQL� WXWXP�� DOJÕODQDQ� NXOODQÕP�
NROD\OÕ÷Õ�� DOJÕODQDQ�ID\GD��QL\HW��JHUoHNOHúHQ�GDYUDQÕú�ROPDN��]HUH��� WHPHO�
XQVXUD�GD\DQDUDN�|OoPHNWHGLU��%X�XQVXUODUÕQGDQ�NÕVDFD�EDKVHGHFHN�ROXUVDN���

7XWXP�� NLúLQLQ� EDKVL� JHoHQ� GDYUDQÕúD� NDUúÕ� ROXPOX� \D� GD� ROXPVX]�
\DUJÕODUÕGÕU��'DYUDQÕúWDQ� ]L\DGH�GDYUDQÕúD�KD]ÕUOD\ÕFÕ�ELU� H÷LOLPGLU��2OXPOX�
\D�GD�ROXPVX]�DUDVÕQGD�ELU�úLGGHWOH�ILLOL\DWD�G|N�OHELOLU��.LúLQLQ�DOGÕ÷Õ�WXWXP�
KHU�]DPDQ�GDYUDQÕúOD�RUWDN�KDUHNHW�HWPH]��IDUNOÕOÕNODU�J|VWHUHELOLU��7HNQRORML�
.DEXO�0RGHOLQGH�DOJÕODQDQ�ID\GD�YH�DOJÕODQDQ�NXOODQÕP�NROD\OÕ÷Õ�GR÷UXGDQ�
UHJUHV\RQ� LOH� LVWDWLVWLNVHO� RODUDN� WDKPLQ� HGLOHUHN� EHUDEHU� VDSWDQPDNWDGÕU�
�8÷XU�YH�7XUDQ���������

$OJÕODQDQ�.XOODQÕP�.ROD\OÕ÷Õ��$..���NLúLQLQ�WHNQRORML\L�NROD\�HOGH�HWPH�YH�
NROD\� ELU� úHNLOGH� NXOODQDELOPHVL�� KÕ]OÕ� |÷UHQHELOPH� GHUHFHVLGLU�� <HQL�
WHNQRORMLOHUH� QH� NDGDU� HUNHQ� X\XP� VD÷ODU� YH� QH� NDGDU� NROD\� NXOODQÕUVDN�
QL\HWLPL]GH� R� GHUHFH� ROXPOX� GHPHNWLU�� gUQH÷LQ� DOJÕODQDQ� NXOODQÕP�
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NROD\OÕ÷ÕQGD�D\QÕ�LNL�SURJUDP�LoHULVLQGHQ�ELULVL�GL÷HULQGHQ�GDKD�LúOHYVHO�LVH�R�
GDKD�ID\GDOÕ�NDEXO�HGLOLU��8÷XU�YH�7XUDQ���������

$OJÕODQDQ�)D\GD��$)���NLúLQLQ�WHNQRORML�NXOODQÕPÕ�QHWLFHVLQGHQ�DOGÕ÷Õ�YHULP�
LOH� DODNDOÕ� RODUDN� ROXPOX� \D� GD� ROXPVX]� G�ú�QFHOHULGLU�� (PODN� YHUJLVLQL�
EHOHGL\H\H� JLGHUHN� JLúHOHUGHQ� \DWÕUPDN� \HULQH� LQWHUQHW� RUWDPÕQGD� |GHPH�
\DSDUDN�R�NDGDU�]DKPHWH�JLUPHPH�G�ú�QFHVL�|UQHN�RODUDN�YHULOHELOLU� �8÷XU�
YH�7XUDQ���������

1L\HW�� NLúLQLQ� EDKVL� JHoHQ� GDYUDQÕúÕ� J|VWHUPHN� \|QHOLN� RODQ� úLGGHWLQLQ� ELU�
|Oo�V�G�U�� 1L\HW� DUWÕN� GDYUDQÕúÕ� VHUJLOHPH\H� KD]ÕU� KDOH� JHOPHN� RODUDN� GD�
DoÕNODQDELOLU�� 7HNQRORML� .DEXO� 0RGHOLQGH� 1L\HW� ELU� ELUH\LQ� KHUKDQJL� ELU�
WHNQRORMLQLQ� NXOODQÕPÕQÕ� NDEXO� \D� GD� UHGGHWPHVLQL� \DQL� ELUH\LQ� JHUoHNWHQ�
NXOODQÕS� NXOODQPDGÕ÷ÕQÕ� EHOLUOH\HQ� IDNW|U�Q� ELUH\LQ� QL\HWL� ROGX÷XQX� LGGLD�
HWPHNWHGLU��8÷XU�YH�7XUDQ���������

*HUoHNOHúHQ� 'DYUDQÕú�� NLúLQLQ� EDKVL� JHoHQ� GDYUDQÕúÕ� NXOODQÕP� VÕNOÕ÷Õ� YH�
\R÷XQOX÷XQX�LIDGH�HGHU��6HUoHPHOL�YH�.XUQD]���������

<DSÕVDO�(úLWOLN�0RGHOOHPHVL��<(0��

<DSÕVDO�(úLWOLN�0RGHOL�J|]OHQHQ�YH�|UW�N�GH÷LúNHQOHU�DUDVÕQGDNL�NRUHODV\RQ�
YH� QHGHQVHO� LOLúNLOHULQ� D\QÕ� DQGD� EXOXQGX÷X� PRGHOOHULQ� WHVW� HGLOPHVL� LoLQ�
NXOODQÕODQ�LVWDWLVWLNVHO�ELU� WHNQLN�ROXS�ED÷ÕPOÕOÕN�LOLúNLOHULQL�|Q�J|UPHN�LoLQ��
YDU\DQV� YH� NRYDU\DQV� DQDOL]OHUL�� IDNW|U� DQDOL]L� YH� oRNOX� UHJUHV\RQ� JLEL�
DQDOL]OHULQ�E�W�QOHúPHVL�LOH�ROXúDQ�oRN�GH÷LúNHQOL�ELU�\|QWHPGLU��'XUVXQ�YH�
.RFDJ|]���������

%X�PRGHOLQ�HQ�|QHPOL�NDYUDPODUÕQGDQ�ELUL�GH�|UW�N�GH÷LúNHQOHUGLU��0�úWHUL�
PHPQXQL\HWL�� NDOLWH� DOJÕODQÕúÕ�� WXWXPODU� JLEL� NDYUDPODU� |UW�N� GH÷LúNHQOHUH�
|UQHN�RODUDN�YHULOHELOLU��%X�GH÷LúNHQOHU�VDGHFH�J|]OHPOHQGL÷L�LoLQ�GR÷UXGDQ�
|Oo�OHPH]OHU��%X�QHGHQOH�|UW�N� GH÷LúNHQL� LúOHPVHO� RODUDN� WDQÕPODPDN� LoLQ��
J|]OHQHELOLU�GH÷LúNHQOHUOH�HúOHúWLULOLU��<ÕOPD]���������

<DSÕVDO�(úLWOLN�0RGHOOHPHVLQGH�NL�HQ�|QHPOL�NRQXODUGDQ�ELUL�GH�ROXúWXUXODQ�
PRGHOLQ� WHRULN� DOW\DSÕVÕQÕQ� VD÷ODP� ROPDVÕGÕU�� (OGH� YHULOHULQ� PRGHOL�
GHVWHOH\LS�GHVWHNOHPHGL÷LQL� DQODPDN� LoLQ� HQ�oRN�NXOODQÕODQ�\|QWHP�\DSÕVDO�
HúLWOLN� PRGHOOHPHVL� OLWHUDW�U�QGH� GH� NXOODQÕODQ� LNL� DúDPDOÕ� \|QWHPGLU�
�$QGHUVRQ�YH�*HUELQJ���������

øON� RODUDN� |OoPH� PRGHOL� WHVW� HGLOHUHN� PRGHOGHNL� \DSÕODUD� DLW� |Oo�POHULQ�
\DSÕ\Õ� GR÷UX� |Oo�S� |OoPHGL÷L� NRQWURO� HGLOLU�� LNLQFL� RODUDN� \DSÕVDO�PRGHOOHU�
LQFHOHQLU�� dDOÕúPD\Õ� \DSDQ� NLúLQLQ� HOLQGH� GR÷UX� ELU� |Oo�P� \RNVD� \DSÕ\Õ�
|OoW�÷�Q�� YDUVD\GÕ÷Õ� PHWLQOHU� V|]� NRQXVX� RODQ� \DSÕ\Õ� \HWHUOL� ELU� úHNLOGH�
|OoP�\RUVD�\DSÕVDO�PRGHOL�DQDOL]�HWPHQLQ�ELU�PDQDVÕ�ROPD\DFDNWÕU��'XUVXQ�
YH�.RFDJ|]���������
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0RGHO�7DKPLQ�YH�7HVWL�

<DSÕVDO�(úLWOLN�0RGHOLQLQ� WDQÕPODGÕNWDQ� VRQUDNL� DúDPDGD� YHULOHU� �]HULQGHQ�
SDUDPHWUH� KHVDSODQÕU�� +HVDSODPD� LúOHPOHULQGH� IDNW|U� o|]�POHPHVLQGH� NL�
LúOHPOHUH� EHQ]HU� RODUDN� \LQHOHPH� \|QWHPOHUL� X\JXODQPDNWDGÕU�� 0RGHO� LOH�
YHUL�DUDVÕQGDNL�IDUNODU�DUWÕN�RODUDN�DGODQGÕUÕOÕU��0RGHOL�WHVW�HGHUNHQ�LON�RODUDN�
PRGHO�LOH�HOGHNL�|UQHN�YHUL�DUDVÕQGD�NL�LOLúNL�GHUHFHVL�EHOLUOHQLU�YH�|UQHN�YHUL�
�]HULQGHQ� \DSÕODQ� YDUVD\ÕP� PRGHOLQLQ� \DSÕVÕ� G�]HQOHQLU�� 6RQUDVÕQGD�
J|]OHQHQ�YHULOHU�EX�NÕVÕWODQPÕú�\DSÕ�PRGHOL�LOH�WHVW�HGLOLU��(OGH�HGLOHQ�YHULOHU�
ÕúÕ÷ÕQGD� |UQHNOHP� NRYDU\DQV� PDWULVL� EXOXQPDVÕ� LOH� PRGHO� WDKPLQL� EDúODU��
)DNW|U� \�N� GH÷HUOHUL� KHVDSODQÕU�� KHU� JL]LO� GH÷LúNHQL� J|UPHN� LoLQ� J|VWHUJH�
GH÷LúNHQOHULQGHQ� ELUL� UDVWJHOH� RODUDN� ³ELU´� GH÷HUL� DOÕU�� %X� GH÷HUGHQ� \ROD�
oÕNDUDN� GL÷HU� J|VWHUJH� GH÷LúNHQOHUL� \�NOHUL� KHVDSODQÕU� YH� VWDQGDUGL]H� KDOH�
JHWLULOLU�� 6WDQGDUGL]H� HGLOPLú� EX� NDWVD\ÕODUÕ� GH÷HUOHULQLQ� �¶LQ� �]HULQGH�
ROPDPDVÕ�EHNOHQLU��6WDQGDUGL]H�HGLOPLú�EX�GH÷HUOHU�KHU�J|]OHQHQ�GH÷LúNHQH�
DLW�JL]LO�GH÷LúNHQL�QH�NDGDU�L\L�WHPVLO�HWWL÷LQL�J|VWHULU��$WDEH\OL���������

0RGHOLQ�øVWDWLVWLNVHO�8\JXQOX÷X�

<(0� \RUXPODPDODUÕQGD� NXOODQÕODQ� LVWDWLVWLN� ELOJLVD\DU� SDNHW� SURJUDPODUÕ�
IDUNOÕ�VD\Õ�GD�YH�W�UGH�X\XP�LVWDWLVWL÷L�YHUPHNWHGLU��6ÕUDOD\DFDN�ROXUVDN�.L�
NDUH� �5��� X\XP� L\LOL÷L� �&KL�6TXDUH� *RRGQHVV� RI� )LW�� WHVWL�� 8\XP� L\LOL÷L�
LQGHNVL� �*RRGQHVV� RI� )LW� ,QGH[�� YH� .DUúÕODúWÕUPDOÕ� X\XP� LQGHNVL�
�&RPSHUDWLYH� )LW� ,QGLFHV�¶GLU�� %X� WHVWOHUGHQ� oÕNDUÕODQ� GH÷HUOHU� �� LOH� ��
DUDVÕQGD� GH÷LúLNOLN� J|VWHUPHNWHGLU� YH� �¶H� QH� NDGDU� \DNÕQ� ROXUVD� X\XP� R�
NDGDU�L\L�GHPHNWLU��<DSÕVDO�(úLWOLN�0RGHOLQGH�YHUL�LOH�PRGHO�DUDVÕQGD�X\XPX�
|OoHUHN�GH÷HUOHQGLUPHGH�NXOODQÕODQ� HQ�|QHPOL�NULWHUOHUGHQ�ELULVLGH�.L�.DUH�
X\XP� LQGHNVLGLU��.L�.DUH�X\XP� LQGHNV� GH÷HULQLQ� �¶GHQ� N�o�N� VÕIÕUD� \DNÕQ�
ELU�GH÷HU�DUDOÕ÷ÕQGD�ROPDVÕ� L\L�X\XP�ROGX÷XQXQ�EHOLUWLVLGLU��<DSÕVDO�(úLWOLN�
0RGHOL\OH�\DSÕODQ�o|]�POHPHOHUGH�IDUNOÕ�SDNHW�SURJUDPODU�NXOODQÕOGÕ÷Õ�LoLQ�
NXOODQÕODQ� SDNHW� SURJUDPD� J|UH� IDUNOÕ� VD\ÕODUGD� X\XP� LQGHNVOHUL�
EXOXQPDNWDGÕU��%D]HQ� IDUNOÕ�SDNHW�SURJUDPODUGD� D\QÕ� LQGHNV� IDUNOÕ�ELU� LVLP�
DOWÕQGD�GD�YHULOPHNWHGLU��$WDEH\OL���������

$QNHWLPL]L�ROXúWXUXUNHQ�\Dú��FLQVL\HW�JLEL�GHPRJUDILN�|]HOOLNOHULQ�\DQÕ�VÕUD�
YDWDQGDúÕQ�LQWHUQHW�YH�H�EHOHGL\HFLOLN�NXOODQÕP�G�]H\OHUL�YH�ROPDVÕQÕ�LVWHGL÷L�
H�EHOHGL\H�KL]PHWOHULQL�EHOLUWHFH÷L�VRUXODUÕQ�\DQÕQGD�DOJÕODQDQ�ID\GD��]HULQH�
���QL\HW��]HULQH����DOJÕODQDQ�NXOODQÕP�NROD\OÕ÷Õ��]HULQH�����WXWXP��]HULQH���
YH�GDYUDQÕú��]HULQH���VRUX��¶OL�OLNHUW�WLSL�úHNOLQGH�VRUXOPXúWXU��

/LWHUDW�U�$UDúWÕUPDVÕ��

����� \ÕOÕQGD� 7�UNL\H¶GH� (�%HOHGL\HFLOLN� 8\JXODPDODUÕ� YH� *HOLúLP� 6�UHFL�
�]HULQH� \DSÕODQ� ELU� DUDúWÕUPDGD� 7�UNL\H¶GH� H�EHOHGL\H� KL]PHWOHUL� LOH� LOJLOL�
\DSÕODQ� DNDGHPLN� DUDúWÕUPDODUÕQ� ELUELUL\OH� WXWDUOÕ� ROGX÷XQGDQ� EDKVHGLOHQ�




ǯȱ�����ǰȱ�ǯȱ[����G�ȱ
,�tȱ���¢��ȱ��������ȱ������û�ûȱ�������Ȧȱ�������ȱ��ȱ���������ȱ��ȱ������ȱ��������ȱ
����Ǳȱŗŗǰȱ��¢ÍǱȱŘǰȱ��Í�ȱŘŖŘŖȱȦȱ������Ǳȱŗŗǰȱ�����ǱȱŘǰȱ��������ȱŘŖŘŖǱȱŘŗśȬŘřŞǯ

����

oDOÕúPDGD� EHOHGL\HOHULQ� H�EHOHGL\H\H� JHoLúOHUL� �� DúDPD� RODUDN�
VÕQÕIODQGÕUÕOPÕúWÕU�� %X� DúDPDODU� ELOJLVD\DU�� RWRPDV\RQD� JHoLú�� LQWHUQHWH�
ED÷ODQPD��NXUXP�ZHE� VLWHVLQLQ�NXUXOPDVÕ�YH�\|QHWLPL� LQWHUQHWH� WDúÕPDNWÕU��
$UDúWÕUPDQÕQ� VRQXFXQGD� EHOHGL\HOHULQ� ELOJLVD\DUODúPD� V�UHFLQL� WDPDPOD\ÕS�
GDKD�oRN�KD]ÕU�SDNHW�SURJUDPODU��]HULQGHQ�KL]PHW�YHUGLNOHUL�J|]OHPOHQPLú�
ROXS� EHOHGL\HOHULQ� ELUoR÷XQXQ� H�EHOHGL\HFLOL÷L� ZHE� VD\IDVÕQGDQ� LEDUHW�
J|UG�÷��YXUJXVX�\DSÕOPÕúWÕU���*HQFR���������

����� \ÕOÕQGD� \DSÕODQ� ELU� GL÷HU� oDOÕúPDGD� 7�UNL\H¶GH� (�%HOHGL\HFLOLN�
8\JXODPDODUÕQGD�%HOHGL\H�9DWDQGDú� øOLúNLVL�0DODW\D�%HOHGL\HVL�gUQH÷LQGH�
KDUHNHWOH� DUDúWÕUÕOPÕúWÕU�� <DSÕODQ� oDOÕúPDGD� H�EHOHGL\HFLOLN� |Q�QGHNL� HQ�
E�\�N�SUREOHPLQ�E�URNUDWLN�HQJHOOHU�ROGX÷X�YXUJXVX�\DSÕOPÕúWÕU��$\UÕFD�EX�
oDOÕúPDGD�NDPX�KL]PHWOHULQLQ�H�EHOHGL\HFLOLN�VD\HVLQGH�KÕ]OÕ��YHULPOL��HWNLQ�
ELU� úHNLOGH� VXQXOPDVÕ� YDWDQGDúÕ� E�URNUDVLQLQ� KDQWDO� \DSÕVÕQGDQ� YH�
NÕUWDVL\HFLOLNWHQ� NXUWDUGÕ÷Õ� JLEL� KL]PHW� NDOLWHVLQL� DUWWÕUDFD÷ÕQÕQ� \DGVÕQDPD]�
ELU� JHUoHN� ROGX÷X�� EX� WDU]� KL]PHWOHULQ� \D\JÕQODúPDVÕQÕQ� YDWDQGDúÕQ� ELOLúLP�
RNXU\D]DUOÕ÷Õ� VHYL\HVLQH� GH� ED÷OÕ� ROGX÷XQGDQ� YDWDQGDúÕQ� ELOLúLP�
RNXU\D]DUOÕ÷Õ� VHYL\HVLQL� DUWWÕUDFDN� YH� NDPX� KL]PHWOHULQL� GLMLWDO� RUWDPGD�
DOPDVÕQÕ� \D\JÕQODúWÕUDFDN� ELU� H÷LWLP� SROLWLNDVÕQÕQ� GD� GHYUH\H� JLUPHVL�
JHUHNWL÷L�EHOLUWLOPLúWLU����6DUDoEDúÕ���������

����� <ÕOÕQGD� 'HPRNUDWLN� <|QHWLúLP� 6D÷ODQPDVÕQGD� (�%HOHGL\H� YH�
8\JXODPDODUÕ��$NGHQL]�%|OJHVL�gUQH÷L��]HULQGH�\DSÕODQ�oDOÕúPDGD�$NGHQL]�
E|OJHVLQGHNL����EHOHGL\HQLQ�H�EHOHGL\H�KL]PHWOHULQLQ�NDPX�ELOJLOHULQH�HULúLP�
YH�VD\GDPOÕN��oHYULPLoL�NDWÕOÕP�YH�GDQÕúPD��R\�NXOODQPD�YH�\HUHO�WHPVLO�JLEL�
EDúOÕNODUGD� QHOHU� \DSWÕ÷Õ� YH� EX� ED÷ODPGD� \DSÕODQ� KL]PHWOHULQ� LúOHYVHOOL÷L�
LQFHOHQHUHN� ELU� GXUXP� DQDOL]L� \DSÕOPÕúWÕU�� <DSÕODQ� oDOÕúPDQÕQ� VRQXFXQGD�
EHOHGL\HOHULQ� LQWHUQHW� VD\IDODUÕQGD� YDWDQGDúODU� LoLQ� HQ� |QHPOL� |÷H� RODQ�
oHYULP�LoL�LúOHPOHULQ�ROPDGÕ÷Õ�\kGD�oRN�D]�ROGX÷X��D\QÕ�]DPDQGD�ELUoRN�ZHE�
VLWHVLQGH� HQJHOOL� YDWDQGDúODU� LoLQ� \DUGÕPFÕ� |÷HOHULQ� EXOXQPDGÕ÷Õ�� VLWHOHULQ�
NROD\� NXOODQÕODELOHFHN� ELU� \DSÕGD� ROPDGÕ÷Õ� EXQXQ� GD� VDQDO� ELU� E�URNUDVL�
GR÷XUGX÷X� J|U�OP�úW�U�� dDOÕúPDGD� EHOHGL\HOHULQ� LQWHUQHW� VLWHOHUL�
LQFHOHGL÷LQGH� VLWHOHULQ� oR÷XQOX÷XQXQ�PHYFXW� EHOHGL\H� EDúNDQÕQÕ� WDQÕWDQ� YH�
\�U�WW�NOHUL� IDDOL\HWOHU�� \DSWÕNODUÕ� KL]PHWOHU� JLEL� WDQÕWÕP� DPDFÕ� KD]ÕUODQGÕ÷Õ�
J|]OHPOHQPLúWLU���1LO�IHU�YH�6DUDoEDúÕ���������

����� \ÕOÕQGD� \DSÕODQ� ELU� oDOÕúPDGD� 7�UNL\H¶GH� H�EHOHGL\HGHNL�
X\JXODPDODUÕQÕQ�HWNLOHUL�7UDE]RQ�|UQH÷L��]HULQGHQ�LQFHOHQPLúWLU��<DSÕODQ�EX�
oDOÕúPD\D�J|UH�EHOHGL\HOHULQ�JHQHO�DQODPGD�HWNLQ�ELU�H�EHOHGL\HFLOLN�KL]PHWL�
VXQDPDGÕ÷Õ�YH�EXQD�ED÷OÕ�RODUDN� H�EHOHGL\HFLOLN�KL]PHWOHULQGHQ�ID\GDODQDQ�
YDWDQGDú�VD\ÕVÕQÕQ�oRN�D]�ROGX÷X�EHOLUWLOPLúWLU��%HOHGL\HOHULQ�H�EHOHGL\HFLOLN�
DQODPÕQGD� G|Q�ú�POHULQL� WDPDPOD\DPDGÕNODUÕ� EHOLUWLOHQ� DUDúWÕUPDGD�
NXUXPODU� DUDVÕQGD� NRRUGLQDV\RQXQ� ROPDPDVÕQÕQ� GD� EX� G|Q�ú�P�� ROXPVX]�
HWNLOHGL÷L�YXUJXVX�\DSÕOPÕúWÕU���dREDQR÷OX���������
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�����<ÕOÕQGD� \DSÕODQ� ELU� oDOÕúPDGD�7�UNL\H¶GH�(�'HYOHW� dDOÕúPDODUÕ��5L]H�
YH� øOoH� %HOHGL\HOHULQLQ� (�%HOHGL\H� +L]PHWOHUL� h]HULQH� %LU� $UDúWÕUPD�
\DSÕOPÕú� %LUoRN� WH]GH� RUWD\D� NR\XODQ� \Dú� JHQoOHúWLNoH� H�EHOHGL\H�
KL]PHWOHULQGHQ� ID\GDODQPD� RUDQÕQÕQ� \�NVHOPHVL� 5L]H� JHQHOLQGH� \DSÕODQ� EX�
oDOÕúPDGD� GD� RUWD\D� NRQXOPXúWXU� YH� GR÷UXODQPÕúWÕU�� $\UÕFD� EX� oDOÕúPDGD�
ED\DQODUÕQ� H�EHOHGL\H� NXOODQPD� H÷LOLPOHUL� HUNHNOHUGHQ� GDKD� \�NVHN�
oÕNPÕúWÕU�� (÷LWLP� GXUXPX� LOH� DODNDOÕ� RODUDN� LVH� H�EHOHGL\H� KL]PHWOHULQL�
NXOODQPD� H÷LOLPL� LOH� H÷LWLP� GXUXPX� DUDVÕQGD� DQODPOÕ� ELU� LOLúNL� WHVSLW�
HGLOPHPLúWLU�� %X� oDOÕúPDGD� RUWD\D� oÕNDQ� VRQXoODUGDQ� ELUL� GH� H�EHOHGL\H�
KL]PHWOHULQL�NXOODQPD\DQODUÕQ�NXOODQDQODUD�RUDQOD�H�EHOHGL\H�KL]PHWOHULQGHQ�
EHNOHQWLOHULQ� GDKD� \�NVHN� ROPDVÕGÕU�� øQWHUQHW� NXOODQÕP� G�]H\L� \�NVHN�
ELUH\OHULQ� H�EHOHGL\H� NXOODQÕP� RUDQÕQÕQ� GD� \�NVHN� ROPDVÕ� EX� oDOÕúPD�
VRQXFXQGD� GD� RUWD\D� NRQXOPXúWXU�� <DSÕODQ� DUDúWÕUPD\D� J|UH� |]HOOLNOH� EX�
oDOÕúPDQÕQ� \DSÕOGÕ÷Õ� 'R÷X� .DUDGHQL]� E|OJHVLQLQ� FR÷UDIL� úDUWODUÕQÕQ� ]RUOX�
ROPDVÕ� JHUoH÷LQGHQ� KDUHNHWOH� YDWDQGDúÕQ� ELUoRN� QRNWDGD� H�EHOHGL\HOLN�
KL]PHWOHULQL� NXOODQPDVÕQÕ� VD÷ODPDN� LoLQ� G�Q\DGD� GD� ELUoRN� |UQH÷L� RODQ�
³YDWDQGDú� ED÷ODQWÕ� PHUNH]OHUL´� NXUXOPDVÕ� YH� \D\JÕQODúPDVÕ� JHUHNPHNWHGLU�
�.�o�NHUJ�OHU���������

����� <ÕOÕQGD� \DSÕODQ� ELU� oDOÕúPDGD� 'LMLWDO� .HQW� 8\JXODPDODUÕQÕQ�� .HQW�
<|QHWLPLQH� (WNLOHUL�� ´7UDE]RQ� øOL� (�%HOHGL\H� gUQH÷L´� LQFHOHQHUHN� GLMLWDO�
NHQW� X\JXODPDODUÕQÕQ� |QHPLQGHQ� EDKVHGLOPLú� HOHNWURQLN� EHOHGL\H� NDYUDPÕ�
HOH�$UDúWÕUPDGD�%HOHGL\H� SHUVRQHOL� LQWHUQHWL� GDKD� oRN�PHY]XDW� YH� \DVDODUÕ�
LQFHOHPHN�LoLQ�NXOODQGÕ÷ÕQÕ�EHOLUWPLúWLU��*|U�úPH\H�NDWÕODQ�SHUVRQHOLQ�oR÷X�
H�EHOHGL\HQLQ� E�URNUDVL\L� D]DOWWÕ÷ÕQÕ� YH� LúOHPOHUL� KÕ]ODQGÕUGÕ÷ÕQÕ� GLOH�
JHWLUPLúWLU��$UDúWÕUPDGD��ONHPL]GH�YH�SLORW�E|OJH�RODUDN�VHoLOHQ�7UDE]RQ¶GD�
'LMLWDO� NHQW� ROXúWXUPD� oDOÕúPDODUÕ� LQFHOHQGL÷LQGH� NXUXPODU� DUDVÕ� LOHWLúLP�
HNVLNOL÷L�� VLVWHPLQ�J�QFHO� WXWXOPDPDVÕ�� WHNQLN�YH� LGDUL� ELU�PHY]XDWD�X\JXQ�
ROPD\DQ� oHúLWOL� oDOÕúPDODU� \DSÕOGÕ÷Õ� J|U�OP�úW�U�� $UDúWÕUPD� NDSVDPÕQGD�
7UDE]RQ� EHOHGL\HVLQLQ� (�EHOHGL\H� X\JXODPDODUÕQD� EDNÕOGÕ÷ÕQGD� KDONÕQ�
NDWÕOÕPÕQÕQ�D]�ROGX÷X�J|U�OP�úW�U��+DONÕQ�GLOHN�úLNk\HW�\kGD�|QHULOHUL�LOHWWL÷L�
ERUGR�PDYL� PDVDODUGD� \DSÕODQ� J|U�úPHOHUGH� YDWDQGDúÕQ� EHOHGL\H� LOH� PDLO�
\ROX\OD� LOHWLúLP� NXUPDNWDQVD� EL]]DW� JHOHUHN� Lú� YH� LúOHPOHULQL� WDNLS� HWWLNOHUL�
J|]OHPOHQPLúWLU��<ÕOPD]���������

����� <ÕOÕQGD� (�'HYOHW� YH� <HUHO� <|QHWLPOHU�� (�%HOHGL\H� 8\JXODPDODUÕ�
�]HULQH� \DSÕODQ� DUDúWÕUPDGD� (�EHOHGL\HFLOLN� VDGHFH� LQWHUQHW� VD\IDVÕ� \D� GD�
ZHE� VD\IDVÕ� �]HULQGHQ� KL]PHW� YHUPHN� GH÷LO� D\QÕ� ]DPDQGD� \|QHWVHO��
WRSOXPVDO� YH� ELOJLOHQGLUPH� DPDoOÕ� W�P� V�UHoOHULQ� ]DPDQ� YH� PHNkQ�
VÕQÕUODQGÕUPDVÕ� ROPDGDQ� KÕ]OÕ� YH� GLQDPLN� ELU� úHNLOGH� HOHNWURQLN� RUWDPGD�
JHUoHNOHúPHVL�ROGX÷X�YXUJXODQPÕúWÕU���.DUDWDú���������

7HNQRORML� .DEXO�0RGHOL� LOH� DODNDOÕ� RODUDN� ����� \ÕOÕQGD� \DSÕODQ� 7HNQRORML�
.DEXO�0RGHOL�YH�6ÕQÕI�g÷UHWPHQOHUL�h]HULQH�%LU�8\JXODPD�DGOÕ� oDOÕúPDGD�
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VÕQÕI� |÷UHWPHQOHULQLQ� WHNQRORML� NDEXO� GDYUDQÕúODUÕQÕ� HWNLOH\HQ� HWNHQOHU�
DUDúWÕUÕOPD\D�oDOÕúÕOPÕúWÕU��dDOÕúPD�VRQXFXQGD�VÕQÕI�|÷UHWPHQOHULQLQ�ELOJL�YH�
LOHWLúLP� DUDoODUÕQÕ� NXOODQPD� NRQXVXQGD� 7HNQRORML� .DEXO� 0RGHOL�
oHUoHYHVLQGH� EX� DUDoODUÕ� NROD\� DOJÕODGÕNODUÕ�� NXOODQÕP� VRQXFXQGDNL� ID\GD�
DOJÕODUÕQÕQ�RQODUÕQ�EX�WHNQRORMLN�DUDoODUD�\|QHOLN�WXWXPODUÕQÕ�HWNLOHGL÷L�RUWD\D�
NRQXOPXúWXU�� <DSÕODQ� DQDOL]OHU� VRQXFXQGD� 7HNQRORML� .DEXO� 0RGHOLQLQ�
JHUoHNOHúHQ� NXOODQÕP� GDYUDQÕúODUÕQÕ� DoÕNODPDGD� \HWHUOL� ROGX÷X� J|U�OP�úW�U�
�7XUDQ�YH�+DúLW���������

�����\ÕOÕQGD�\DSÕODQ�H�GHYOHW�VLVWHPLQLQ�NXOODQÕPÕQGD�HWNLOL�RODQ�IDNW|UOHULQ�
WHNQRORML�NDEXO�PRGHOL�LOH�LQFHOHQPHVL�DGOÕ�oDOÕúPDGD�$WDW�UN�YH�*�P�úKDQH�
�QLYHUVLWHOHULQGH� J|UHYOL� LGDUL� YH� DNDGHPLN� SHUVRQHOH� H�GHYOHW� VLVWHPLQL�
EHQLPVH\LS� EHQLPVHPHGLNOHULQH� \|QHOLN� VRUXODUGDQ� ROXúDQ� DQNHW� oDOÕúPDVÕ�
X\JXODQPÕú�YH�VHEHSOL�GDYUDQÕú�WHRULVL�LOH�WHNQRORML�NDEXO�PRGHOLQGHQ�ROXúDQ�
LNL� IDUNOÕ�PRGHOGHQ� ID\GDODQÕODUDN� RUWD\D� NRQXODQ� KLSRWH]OHU� \DSÕVDO� HúLWOLN�
PRGHOL� LOH� WHVW� HGLOPLúWLU�� <DSÕODQ� DQDOL]OHU� VRQXFXQGD� ELULQFL� PRGHOGH�
HQGLúH�IDNW|U�Q�Q�DOJÕODQDQ�ID\GD�YH�DOJÕODQDQ�NXOODQÕP�NROD\OÕ÷Õ�IDNW|UOHUL�
�]HULQGH�QHJDWLI� ELU� HWNL� ROXúWXUGX÷X�� J�YHQ� IDNW|U�Q�Q� DOJÕODQDQ� ID\GD� YH�
DOJÕODQDQ�NXOODQÕP�NROD\OÕ÷Õ��]HULQGH�DoÕNODQDELOLU��DQODPOÕ�ELU�HWNL\H�VDKLS�
ROPDGÕ÷Õ� J|U�OP�úW�U�� øNLQFL� PRGHO� GH� LVH� |]� \HWHUOLOLN� IDNW|U�� DOJÕODQDQ�
GDYUDQÕúVDO�NRQWURO�IDNW|U�Q��\�NVHN�RUDQGD�HWNLOHGL÷L��DOJÕODQDQ�GDYUDQÕúVDO�
NRQWURO� IDNW|U�Q�Q� QL\HW� IDNW|U�� �]HULQGH� |QHPOL� ELU� HWNL\H� VDKLS� ROGX÷X�
J|U�OP�úW�U�� *HQHO� ELU� GH÷HUOHQGLUPH� \DSÕODFDN� ROXUVD� H�GHYOHW� VLVWHPLQL�
EHQLPVHPH\H� \|QHOLN� JHUoHNOHúHQ� GDYUDQÕú� IDNW|U�� ELULQFL� PRGHOGH� LNLQFL�
PRGHOH�J|UH�GDKD�\�NVHN�ELU�RUDQOD�DoÕNODQPÕúWÕU��3RXUPRXVD���������

����� \ÕOÕQGD� \DSÕODQ� 7�NHWLFLOHULQ� 2QOLQH� $OÕúYHULúOHULQGHNL� 6DQDO� .DUW�
.XOODQÕPODUÕQÕQ� 7HNQRORML� .DEXO� 0RGHOL� øOH� øQFHOHQPHVL� DGOÕ� oDOÕúPDGD�
7HNQRORML� .DEXO� 0RGHOLQH� GD\DOÕ� RODUDN� W�NHWLFLOHULQ� VDQDO� NDUW�
NXOODQÕPODUÕQÕQ� JHUoHNOHúPHVLQGH�� DOJÕODQDQ� ID\GD�� DOJÕODQDQ� NXOODQÕP�
NROD\OÕ÷Õ�� WXWXP� YH� QL\HW� GH÷LúNHQOHULQLQ� HWNLOHUL� RUWD\D� NRQXOPD\D�
oDOÕúÕODUDN� LQWHUQHWWHQ� J�YHQOH� DOÕúYHULú� \DSÕOPDVÕQÕ� VD÷OD\DFDN� VDQDO� NDUW�
|GHPH� \|QWHPLQH� LOLúNLQ� W�NHWLFLQLQ� NDEXO�� YH� EHQLPVHPH� PRGHOL� HOH�
DOÕQPÕúWÕU��2QOLQH�DOÕúYHULúOHULQGH�VDQDO�NDUW�NXOODQDQ�����W�NHWLFL\H�XODúÕODQ�
oDOÕúPDGD�� VDQDO� NDUW� NXOODQÕPÕQÕQ� NDEXO�Q�� DoÕNODPDGD� <DSÕVDO� (úLWOLN�
0RGHOL� NXOODQÕOPÕúWÕU�� $UDúWÕUPD� VRQXoODUÕ�� JHUoHNOHúHQ� GDYUDQÕú� �RQOLQH�
DOÕúYHULúOHULQGH�VDQDO�NDUW�NXOODQÕPÕ��DoÕVÕQGDQ�� W�NHWLFLQLQ�DOJÕODQDQ� ID\GD��
DOJÕODQDQ�NXOODQÕP�NROD\OÕ÷Õ��WXWXP�YH�GDYUDQÕúVDO�QL\HW�GHUHFHOHULQLQ�|QHPOL�
EHOLUOH\LFL� HWNLOHUL� ROGX÷XQX� RUWD\D� NRQXOPXúWXU�� $UDúWÕUPD\D� NDWÕODQ�
W�NHWLFLOHU� RQOLQH� DOÕúYHULúOHULQGH� VDQDO� NDUW� NXOODQÕPODUÕQGDQ� GROD\Õ�
PHPQXQL\HW� GX\GXNODUÕQÕ� LIDGH� HWPLúOHU�� VDQDO� NDUW� NXOODQÕPODUÕQD� LOLúNLQ�
ROXPOX� WHSNLOHULQLQ�� VDQDO� NDUWÕ� NXOODQPD� QL\HWOHUL� �]HULQGH� |QHPOL� YH�
\DGVÕQDPD\DFDN� G�]H\GH� J�oO�� ELU� HWNL� ROXúWXUGX÷X� EHOLUWLOPLúWLU�� %X�
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ED÷ODPGD�\DSÕODQ�EX�oDOÕúPDGDQ�W�NHWLFLQLQ�VDQDO�NDUW�NXOODQPD�oDEDVÕQÕQ�YH�
LVWHPLQLQ� úHNLOOHQPHVL� LoLQ� W�NHWLFLGH� VDQDO� NDUWD� LOLúNLQ� ROXPOX� ELU�
GH÷HUOHQGLUPH�ROXúPDVÕQÕQ�JHUHNOLOL÷L�J|U�OP�úW�U��.DO\RQFXR÷OX���������

$UDúWÕUPD�0HWRGRORMLVL��

$UDúWÕUPDQÕQ�$PDFÕ�

$UDúWÕUPDPÕ]ÕQ�DPDFÕ��YDWDQGDúODUÕQ�oHúLWOL�EHOHGL\H�KL]PHWOHULQL�HOHNWURQLN�
EHOHGL\H� X\JXODPDVÕ\OD� JHUoHNOHúWLULS� JHUoHNOHúWLUPHGLNOHULQL� EHOLUOHPHN�
D\QÕ� ]DPDQGD� H�EHOHGL\HFLOLN� KDNNÕQGD� NL� G�ú�QFHOHULQL� RUWD\D� NR\PDNWÕU��
$\UÕFD� YDWDQGDúODUÕQ� H�EHOHGL\H� KL]PHWOHULQL� NXOODQPD� YH\D� JHOHFHNWHNL�
NXOODQPD� H÷LOLPOHUL� DUDVÕQGDNL� LOLúNLOHUL� VDSWDPDN� DPDoODQPDNWDGÕU��
$UDúWÕUPD�� H�EHOHGL\H� KL]PHWOHULQLQ� YDWDQGDúODU� WDUDIÕQGDQ� NXOODQÕP� YH�
ELOLQLUOL÷LQLQ� DUWPDVÕ� LOH� HOHNWURQLN� RUWDPGD� VXQXODQ� EHOHGL\H� KL]PHWOHULQLQ�
HWNLQOL÷LQLQ�� YHULPOLOL÷LQLQ� DUWÕUÕOPDVÕ� YH� JHOLúWLULOPHVL� DoÕVÕQGDQ� |QHP�
WDúÕPDNWDGÕU���

.DSVDP�YH�<|QWHPL�

$UDúWÕUPD�� (U]XUXP� øOL� 0HUNH]� 3DODQG|NHQ� LOoHVLQGH� LNDPHW� HGHQ� ���
\DúÕQGDQ� E�\�N� YDWDQGDúODUÕQ�� H�EHOHGL\H� KL]PHWOHUL� LOH� LOJLOL� J|U�úOHULQLQ��
EHNOHQWLOHULQLQ�� EX� KL]PHWOHUL� NXOODQÕP�GHUHFHOHULQLQ� LQFHOHQPHVLQH� \|QHOLN�
RODUDN�\DSÕOPÕúWÕU����

$QNHW� oDOÕúPDPÕ]� LNL� E|O�PGHQ� ROXúPDNWDGÕU�� %LULQFL� E|O�P� �� VRUXGDQ�
ROXúDQ��GHPRJUDILN�VRUXODUÕQ�\DQÕ�VÕUD�H�EHOHGL\HFLOLN��]HULQH�ED]Õ�WHVSLW�YH�
EHNOHQWLOHUOH�LOH�DODNDOÕ�VRUXODU�LoHUPHNWHGLU��øNLQFL�E|O�P�LVH�H�EHOHGL\HFLOLN�
NXOODQÕPÕQD�\|QHOLN�7HNQRORML�.DEXO�0RGHOL�ELOHúHQOHULQL� LoHUHQ� �DOJÕODQDQ�
ID\GD�� DOJÕODQDQ� NXOODQÕP� NROD\OÕ÷Õ�� WXWXP�� QL\HW� YH� GDYUDQÕúODU�� �¶OL� OLNHUW�
|Oo�P�VLVWHPLQGHQ�ROXúDQ����VRUXGDQ�ROXúPDNWDGÕU��

$UDúWÕUPD�+LSRWH]OHUL�

dDOÕúPDQÕQ� DPDoODUÕ� GR÷UXOWXVXQGD� EHOLUOHQHQ� KLSRWH]OHU� LVWDWLVWLNVHO�
DQDOL]OHU�VRQXFXQGD�WHVW�HGLOPLúWLU��+LSRWH]OHU��6HUoHPHOL�YH�.XUQD]��������
YH���7XUDQ�YH�+DúLW��������oDOÕúPDODUÕQGDQ�\DUDUODQÕODUDN�ROXúWXUXOPXúWXU��

+LSRWH]� ��� 9DWDQGDúÕQ� (�%HOHGL\H� KL]PHWOHULQLQ� NXOODQÕPÕQD� \|QHOLN�
GDYUDQÕúÕQ� ROXúXPXQGD� DOJÕODQDQ� NXOODQÕP� NROD\OÕ÷Õ�� DOJÕODQDQ� ID\GD\Õ�
ROXPOX�\|QGH�HWNLOHPHNWHGLU��

+LSRWH]� ��� 9DWDQGDúÕQ� (�%HOHGL\H� KL]PHWOHULQLQ� NXOODQÕPÕQD� \|QHOLN�
GDYUDQÕúÕQÕQ�ROXúPDVÕQGD�DOJÕODQDQ�NXOODQÕP�NROD\OÕ÷Õ��WXWXPX�ROXPOX�\|QGH�
HWNLOHPHNWHGLU��
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+LSRWH]� ��� 9DWDQGDúÕQ� (�%HOHGL\H� KL]PHWOHULQLQ� NXOODQÕPÕQD� \|QHOLN�
GDYUDQÕúÕQÕQ� ROXúPDVÕQGD� DOJÕODQDQ� ID\GD�� WXWXPX� ROXPOX� \|QGH�
HWNLOHPHNWHGLU��

+LSRWH]� ��� 9DWDQGDúÕQ� (�%HOHGL\H� KL]PHWOHULQLQ� NXOODQÕPD� \|QHOLN�
GDYUDQÕúÕQ�ROXúPDVÕQGD�DOJÕODQDQ�ID\GD��QL\HWL�ROXPOX�\|QGH�HWNLOHPHNWHGLU��

+LSRWH]� ��� 9DWDQGDúÕQ� (�%HOHGL\H� KL]PHWOHULQLQ� NXOODQÕPD� \|QHOLN�
GDYUDQÕúÕQ�ROXúPDVÕQGD�WXWXP��QL\HWL�ROXPOX�\|QGH�HWNLOHPHNWHGLU��

+LSRWH]� ��� 9DWDQGDúÕQ� (�%HOHGL\H� KL]PHWOHULQLQ� NXOODQÕPD� \|QHOLN�
GDYUDQÕúÕQ� ROXúPDVÕQGD� WXWXP�� JHUoHNOHúHQ� GDYUDQÕúÕ� ROXPOX� \|QGH�
HWNLOHPHNWHGLU��

+LSRWH]� ��� 9DWDQGDúÕQ� (�%HOHGL\H� KL]PHWOHULQLQ� NXOODQÕPD� \|QHOLN�
GDYUDQÕúÕQ� ROXúPDVÕQGD� QL\HW�� JHUoHNOHúHQ� GDYUDQÕúÕ� ROXPOX� \|QGH�
HWNLOHPHNWHGLU��

ùHNLO����.XOODQÕODFDN�0RGHO�dHUoHYHVLQGH�+LSRWH]OHULQ�7.0�øOH�øOLúNLOHUL�

%XOJXODU�YH�7DUWÕúPD�*HoHUOLOLN�YH�*�YHQLOLUOLN�$QDOL]L�

7DEOR����*�YHQLOLUOLN�.DWVD\ÕODUÕ�

)DNW|U�
'H÷LúNHQ�
6D\ÕVÕ�

&URQEDFK�
$OSKD�

.DWVD\ÕVÕ�
.DEXO�$UDOÕNODUÕ�

$OJÕODQDQ�)D\GD� �� ������ ��Į�������LVH�|OoHN�NDEXO�HGLOHPH]��
������Į�������LVH�|OoHN�G�ú�N�
J�YHQLOLUOLNWHGLU��
������Į�������LVH�|OoHN�RUWD�G�]H\�
J�YHQLOLUOLNWHGLU��
�����Į���LVH�|OoHN�\�NVHN�GHUHFHGH�
J�YHQLOLUGLU��

1L\HW� �� ������

$OJÕODQDQ�.XOODQÕP�
.ROD\OÕ÷Õ�

��� ������

7XWXP� �� ������

'DYUDQÕú� �� ������

.D\QDN���.DOD\FÕ���������
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9DWDQGDúÕQ� (�EHOHGL\H� NXOODQPD� VHEHSOHULQLQ� 7HNQRORML� .DEXO� 0RGHOL� LOH�
EHOLUOHQPHVLQH� \|QHOLN� JHOLúWLULOHQ� |OoH÷LQ� KHVDSODQDQ� WRSODP� Lo� WXWDUOÕOÕN�
NDWVD\ÕVÕ������¶GÕU��%X�|OoH÷LQ�VRV\DO�ELOLPOHU�DODQÕ� LoLQ�X\JXQ�J�YHQLOLUOLN�
G�]H\LQGH�ROGX÷X�V|\OHQHELOLU���

1RUPDOOLN�7HVWL�

9HULOHULQ� QRUPDOOLN� DQDOL]L� \DSÕOGÕ÷ÕQGD������� J�YHQ� DUDOÕ÷ÕQGD� DQODPOÕOÕN�
�S�� GH÷HUOHUL� ��� WHQ� N�o�N� ROGX÷X� LoLQ� YHULOHULPL]LQ� QRUPDO� GD÷ÕOPDGÕ÷Õ�
V|\OHQHELOLU��.DOD\FÕ����������

7DEOR����1RUPDOOLN�7HVWL�

øVWDWLVWLN�
9HUL�
6D\ÕVÕ�

$QODPOÕOÕN
'�]H\L�

$OJÕODQDQ�)D\GD� ������ ���� �����
1L\HW� ������ ���� �����
$OJÕODQDQ�.XOODQÕP�.ROD\OÕ÷Õ� ������ ���� �����
7XWXP� ������ ���� �����
'DYUDQÕú� ������ ���� �����

'HPRJUDILN�g]HOOLNOHULQ�$QDOL]L�

7DEOR����'HPRJUDILN�g]HOOLNOHU�
� )UHNDQV� <�]GH�

&LQVL\HW�
%D\� ���� �����
%D\DQ� ���� �����
7RSODP� ���� ����

<Dú�

������$UDVÕ� ��� ����
������$UDVÕ� ��� ����
������$UDVÕ� ��� �����
������$UDVÕ� ���� �����
������$UDVÕ� ���� �����
������$UDVÕ� ��� ����
���YH�h]HUL� ��� ����
7RSODP� ���� ����

øQWHUQHW� .XOODQÕP�
'�]H\L�

.|W�� ��� ����
%DúODQJÕo� ��� ����
2UWD� ���� �����
ø\L� ���� ���
dRN�ø\L� ���� �����
7RSODP� ���� ����
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7DEOR����$QNHWWHNL� øIDGHOHULQ�7HNQRORML�.DEXO�0RGHOL�%LOHúHQOHULQH�$LW�$ULWPHWLN�2UWDODPD�
YH�6WDQGDUW�6DSPD�'H÷HUOHUL

ø)$'(/(5�
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(�%HOHGL\H�KL]PHWOHULQL�NXOODQPDN�LúLPL�NROD\ODúWÕUÕU�� ����� �����

(�%HOHGL\H�KL]PHWOHULQL�NXOODQPDN�]DPDQ�ND]DQPDPÕ�VD÷ODU�� ����� �����

(�%HOHGL\H�KL]PHWOHUL�EHOHGL\H�LOH�GDKD�HWNLQ�LOHWLúLP�NXUPDPÕ�VD÷ODU�� ����� �����

(�%HOHGL\H� KL]PHWOHULQL� NXOODQPDN� EHOHGL\HGH� RODQ� LúOHULPGH� YHULPOLOL÷L�
DUWWÕUÕU��

����� �����

(�%HOHGL\H� KL]PHWOHULQL� NXOODQPDN� EHOHGL\HGH� RODQ� LúOHULPGH� EDQD� ID\GD�
VD÷ODU��

����� �����

(�%HOHGL\H�KL]PHWOHULQL�NXOODQPDN�EHOHGL\H�LOH�KÕ]OÕ�LOHWLúLP�NXUPDPÕ�VD÷ODU�� ����� �����

(�%HOHGL\H� KL]PHWOHULQL� EHOHGL\HGH� \DSPDP� JHUHNHQ� LúOHULPLQ� KHSVLQL�
EHOHGL\H\H�JLWPHGHQ�\DSPDPÕ�VD÷ODU��

����� �����

1
L\
HW
�

*HOHFHNWH�(�%HOHGL\H�KL]PHWOHULQL�NXOODQPD\Õ�LVWL\RUXP�� ����� �����

7HNQRORMLGHQ� ID\GDODQDUDN� W�P� LúOHULPL� (�%HOHGL\H� �]HULQGHQ� \DSPDN�
LVWL\RUXP��

����� �����

(�%HOHGL\H�GH�\DSÕODQ�\HQLOLNOHUL�YH�J�QFHOOHPHOHUL�WDNLS�HWPH\H�oDOÕúDFD÷ÕP�� ����� �����

*HOHFHNWH� (�EHOHGL\H� KL]PHWOHULQL� NXOODQDQODUÕQ� GDKD� GD� DUWDFD÷ÕQÕ�
G�ú�Q�\RUXP��

����� �����

(�EHOHGL\H�KL]PHWOHULQL�NXOODQPDODUÕ�\|Q�QGH�KHUNHVH�WDYVL\H�HGHFH÷LP�� ����� �����
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(�%HOHGL\H�KL]PHWOHULQLQ�NXOODQPDN�LúOHULPL�GDKD�NDUPDúÕN�KDOH�JHWLULU�� ����� �����

(�%HOHGL\H�KL]PHWOHUL�NXOODQÕUNHQ�VÕN�VÕN�KDWD�\DSDUÕP�� ����� �����

(�%HOHGL\H�KL]PHWOHULQL�NXOODQPD\Õ�VÕNÕFÕ�EXOX\RUXP�� ����� �����

(�%HOHGL\H� KL]PHWOHULQL� NXOODQÕUNHQ� ELU� \DUGÕPFÕ\D� \D� GD� NÕODYX]D� LKWL\Do�
GX\DUÕP��

����� �����

(�%HOHGL\H�KL]PHWOHULQL�NXOODQPDN�]LKLQVHO�ELU�oDED�J|VWHUPHPL�JHUHNWLUL\RU�� ����� �����

(�%HOHGL\H� KL]PHWOHULQL� NXOODQÕUNHQ� \DSPDN� LVWHGLNOHULPL� NROD\OÕNOD�
\DSDELOLULP��

����� �����

<DSPDN� LVWHGL÷LP� KHU� úH\L� (�%HOHGL\HFLOLN� KL]PHWOHUL� VD\HVLQGH�
\DSDELOL\RUXP��

����� �����

(�%HOHGL\H�KL]PHWOHULQLQ�DQODúÕOPDVÕ�YH�NXOODQÕPÕ�oRN�NROD\� ����� �����

(�%HOHGL\H�KL]PHWOHULQL�JHQHO�RODUDN�NROD\�EXOX\RUXP�� ����� �����

(�%HOHGL\H\L�KHU�\Dú�JXUXEXQGDQ�YDWDQGDúÕQ�NXOODQDELOHFH÷LQL�G�ú�Q�\RUXP� ����� �����
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(�%HOHGL\H�KL]PHWOHULQGHQ�ID\GDODQPDN�EHQL�PXWOX�HGHU�� ����� �����

(�%HOHGL\H�KL]PHWOHULQL�NXOODQPDN�EHQGH�VWUHV�ROXúWXUX\RU�� ����� �����

(�%HOHGL\H�KL]PHWOHULQL�NXOODQPDQÕQ�EÕNWÕUÕFÕ�ROGX÷XQX�G�ú�Q�\RUXP�� ����� �����

(�%HOHGL\H�KL]PHWOHULQL�NXOODQPDQÕQ�JHUHNVL]�ROGX÷XQX�G�ú�Q�\RUXP�� ����� �����
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%HOHGL\H\H� JLGHUHN� LúLPL� KDOOHWPHN� (�EHOHGL\H� �]HULQGHQ� KDOOHWPHNWHQ� GDKD�
NROD\�

����� �����

(�%HOHGL\H�KL]PHWOHULQL�VÕN�NXOODQÕUÕP�� ����� �����

6RQ�ELU�\ÕO�LoLQ�(�EHOHGL\H�KL]PHWOHULQL�oRN�GHID�NXOODQGÕP�� ����� �����

%XQGDQ�VRQUD�(�EHOHGL\H�KL]PHWOHULQL�NXOODQPD\Õ�G�ú�Q�\RUXP�� ����� �����

øOHUOH\HQ� \ÕOODUGD� (�EHOHGL\HFLOLN� KL]PHWOHULQLQ� ELU� PDOL\HWL� ROVD� ELOH� \LQH�
LúOHULPL�(�EHOHGL\HGHQ�KDOOHWPH\L�G�ú�Q�U�P��

����� �����

3DODQG|NHQ� %HOHGL\HVL� (�%HOHGL\HFLOLN� <DSÕVDO� (úLWOLN� 0RGHOL� $QDOL]�
6RQXoODUÕ�

0RGHOLQ� X\XP� |OoH÷L� WDEORGD� J|VWHULOPHNWHGLU�� 0RGHOLQ� YHULOHULQGH�
IDNW|UOHULQ� QH� NDGDU� L\L� DoÕNODQÕS� DoÕNODQPDGÕ÷ÕQÕ� J|UHELOPHN� DGÕQD� X\XP�
L\LOL÷L� |Oo�OHUL� LQFHOHQPLúWLU�� 0RGHOLQ� NDEXO� HGLOPHVL� \kGD� UHGGHGLOPHVL�
NDUDUÕQÕQ�DOÕQPDVÕQGD�X\XP�L\LOL÷L�|Oo�OHUL�NXOODQÕOPDNWDGÕU��$úD÷ÕGD�\DSÕVDO�
PRGHOH�LOLúNLQ�X\XP�GH÷HUOHUL�YHULOPLúWLU��

7DEOR�����$UDúWÕUPDQÕQ�8\XP�ø\LOL÷L�gOo�OHUL�

8\XP�
gOo�V��

øGHDO�8\XP�'H÷HUOHUL�
.DEXO�(GLOHELOLU�
8\XP�'H÷HUOHUL�

)DNW|U�Q�
8\XP�
'H÷HUL�

;�� �3!������
DU]XODQPDNWDGÕU��

� ��������

;��GI� ;��GI��� ;��GI��� ������
506($� �����506($������ �����506($����� ������
*),� �����*),������ �����*),������ ������
$*),� �����$*),������ �����$*),������ ������
&),� �����&),������ �����&),������ ������
1),� �����1),������ �����1),������ ������
7/,� �����7/,������ �����7/,������ ������
5),� �����5),������ �����5),������ ������

.L� NDUH� GH÷HUL� VHUEHVWOLN� GHUHFHVLQH� ED÷OÕGÕU�� %X� YDU\DQV�NRYDU\DQVODUÕQ�
J|]OHQPHVL� YH� |Q� J|U�OPHVL� PDWULVOHULQ� IDUNOÕ� ROPDVÕQGDQ� GROD\ÕGÕU�� gE�U�
WDUDIWDQ� Ȥ�� DQODPOÕ� ROPDGÕ÷ÕQGD�� LNL�PDWULVLQ� ELUELULQH� EHQ]HGL÷LQL� J|VWHULU�
\DQL�NDVWHGLOHQ�WHRULN�PRGHO�PDWULVWHNL�|UQHN�YDU\DQV�NRYHU\DQV�LOLúNLOHULQL�
WHNUDU�DQODPOÕ�RODUDN��UHWLU� �/RPD[�YH�6FKXPDFNHU���������9HULOHU�G�]HQOL�
ELU�GD÷ÕOÕPD�VDKLS�RODQ�ELU�SRS�ODV\RQGD�ROGX÷XQGD�NL�NDUH�WHVWL��Ȥ���ROD÷DQ�
úHNLOGH� WHVW� LoLQ� NXOODQÕODELOLU�� Ȥ�� �� GI� GHUHFHVL� D\UÕODQ� |UQHNOHP�
WXWDUVÕ]OÕ÷ÕQÕQ�D]�ROPDVÕGÕU��%X�J|UHFHOL�NL�NDUH�\D�GD�QRUPDO�NL�NDUH�RODUDN�
DGODQGÕUÕOPDNWDGÕU��0RGHO�GH�Ȥ��GHUHFHVL�RUDQÕQD��Ȥ����GI�� ������������� �
������� J|UH� GH÷HUOHQHQ� VRQXFD� J|UH� �� Ȥ��GI��� �� X\XPXQ� LGHDO� ELU� X\XP�
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ROGX÷X� DQODúÕOPDNWDGÕU�� )DNW|U�Q� X\XP� GH÷HU� RUDQÕ� ������ RODUDN� HOGH�
HGLOPLú� YH� YHULQLQ� PRGHO� LOH� X\XPXQXQ� X\JXQ� ROGX÷X� LVWDWLVWLNVHO� RODUDN�
RUWD\D�NRQPXúWXU��

506($��GDKD�oRN�\DSÕVDO�HúLWOLN�PRGHOOHPHVLQGH�NXOODQÕODQ�X\XPOXOXN�YH�
X\XPVX]OXN� GH÷HUOHQGLUPHVLGLU� �.HOORZD\�� ������� 506($¶QÕQ� GH÷HUL��
����¶H�HúLW�\kGD�GDKD�N�o�N�ROGX÷XQGD�LGHDO�ELU�X\XP�������LOH������DUDVÕQGD�
\kGD�����¶H�HúLW�ROGX÷XQGD�NDEXO�HGLOHELOLU�ELU�X\XP�ROGX÷X�EHOLUWLOPHNWHGLU�
�+D\GXN�� �������0RGHOGHNL� 506($� GH÷HUL� ������ ROGX÷XQGDQ�PRGHO� LoLQ�
LGHDO�ELU�X\XP�J|VWHUGL÷L�J|U�OPHNWHGLU��

*),� PRGHOLQ� NRYDU\DQV� YH� YDU\DQVÕQÕQ� QLVSL� PLNWDUÕQÕ� |OoPHNWHGLU�
�1DVHULQLD�� ������� *),� GH÷HUL� |UQHNOHP� VD\ÕVÕ� DUWWÕNoD� DUWWÕ÷Õ� LoLQ� GR÷DO�
RODUDN�|UQHNOHP�VD\ÕVÕQGDQ�HWNLOHQPHNWHGLU��øGHDO�X\XP�GH÷HUL�����¶\�NVHN�
�¶H� \DNÕQ� GH÷HUOHUGLU��0RGHOGH� NL� *),� GH÷HUL� ������ NL� EX� GH÷HU� GH� NDEXO�
HGLOHELOLU�X\XP�GH÷HUL�DUDOÕ÷ÕQGDGÕU��

$QFDN�PRGHO� NDUPDúÕN� YH� GH÷LúNHQ� VD\ÕVÕ� ID]OD� ROGX÷XQGD� *),� L\L� VRQXo�
YHUPH\HELOLU�EX�W�U�GXUXPODUGD�$*),�PRGHO�EX�NDUPDúÕNOÕNWDQ�ND\QDNODQDQ�
GXUXPODUÕ� G�]HOWPHN� LoLQ� NXOODQÕOÕU� �dHUH]FL�� ������� 0RGHOGH� NL� $*),�
GH÷HULPL]������¶W�U�EX�GH÷HU�NDEXO�HGLOHELOLU�X\XP�GH÷HUOHUL�LoHULVLQGHGLU��

&),�� GH÷LúNHQOHU� DUDVÕQGD� KLoELU� LOLúNL� ROPDGÕ÷Õ� GXUXPGD� ROXúDQ�PRGHO� LOH�
\RNOXN� PRGHOL� DUDVÕQGDNL� IDUNÕ� J|VWHUPHNWHGLU� �0XQUR�� ������� &),� GH÷HUL�
�����LOH������DUDVÕQGD�ROXUVD�NDEXO�HGLOHELOLU�������LOH���DUDVÕQGD�ROXUVD�LGHDO�
X\XP�GH÷HUL� DUDVÕQGD� ROGX÷X� NDEXO� HGLOLU� �5D\NRY� YH�0DUFRXOLGHV�� �������
0RGHOGHNL� &),� GH÷HUL� �����¶GLU� EX� GH÷HU� PRGHOLQ� NDEXO� HGLOHELOLU� X\XP�
GH÷HUL�DUDOÕ÷ÕQGD�ROGX÷XQX�J|VWHUPHNWHGLU��

1),� GH÷HUL� �� LOH� �� DUDVÕQGD� ROPDOÕGÕU� DQFDN� EX� GH÷HU� ����� LOH� �� DUDVÕQGD�
ROXUVD� YH� �¶H� \DNÕQ� ROXUVD� L\L� ELU� X\XP� ROGX÷X� DQODPÕQD� JHOPHNWHGLU�
�1DVHULQLD���������0RGHOGH�NL�1),�GH÷HUL������¶GLU��%X�GH÷HU�PRGHOLQ�NDEXO�
HGLOHELOLU�X\XP�GH÷HUL�DUDOÕ÷ÕQGD�ROGX÷XQX�J|VWHUPHNWHGLU��

7/,� GH÷HUL� |UQHNOHPLQ� N�o�N� ROGX÷X� GXUXPODUGD� ]D\ÕI� ELU� X\XP� HQGHNVL�
YHUHELOLU�� 'H÷HUOHUL� �� LOH� �� DUDVÕQGD� oÕNPDNWDGÕU� �1DVHULQLD�� �������
0RGHOGHNL�GH÷HU�������LOH�LGHDO�X\XP�GH÷HUL�DUDOÕ÷ÕQGDGÕU��

5),� � �� LOH���DUDVÕQGD�GH÷HUOHU� DOPDNWDGÕU��$QFDN�ED]HQ�EX�GH÷HULQ�GÕúÕQGD�
RODELOVH� GH� DU]X� HGLOHQ� GH÷HU� DUDOÕ÷Õ� ����¶QÕQ� �VW�QGHNL� GH÷HUOHUGLU�
�.DEDNXú�� ������� 0RGHOGHNL� GH÷HU� �����¶GLU� EX� GH÷HU� LGHDO� X\XP�
DUDOÕ÷ÕQGDGÕU��

0RGHOLQ� X\XP� L\LOL÷L� GH÷HUOHUL� LQFHOHPHVLQGH� PRGHOGHNL� Ȥ��GI�� 506($��
*),��$*),��&),��1),��7/,��5),�GH÷HUOHUL�LGHDO�X\XP�YH�NDEXO�HGLOHQ�X\XP�
GH÷HUOHUL�DUDOÕ÷ÕQGDGÕU��
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ùHNLO����$UDúWÕUPDQÕQ�<DSÕVDO�(úLWOLN�0RGHOL�$PRV�dÕNWÕVÕ�

ùHNLO� ���$UDúWÕUPDQÕQ�<DSÕVDO�(úLWOLN�0RGHOLQLQ�+DWD�.DWVD\ÕODUÕQÕQ�$PRV�
dÕNWÕVÕ�

<DSÕVDO� PRGHO� GH÷LúNHQOHU� DUDVÕQGDNL� LOLúNL\L� |OoHU�� $UDúWÕUPDQÕQ� \DSÕVDO�
PRGHOLQGH� �� DGHW� GH÷LúNHQ� EXOXQPDNWDGÕU�� %X� PRGHOLQ� GH÷LúNHQOHUL�
DUDVÕQGDNL�5HJUHV\RQ�\�N��DúD÷ÕGDNL�WDEORODUGD�YHULOPLúWLU���
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7DEOR�����0RGHOLQ�6WDQGDUW�5HJUHV\RQ�<�NOHUL

'H÷LúNHQOHU� 5HJUHV\RQ�<�N��
$OJÕODQDQ� .XOODQÕP� .ROD\OÕ÷Õ� $OJÕODQDQ�)D\GD� ������
$OJÕODQDQ� .XOODQÕP� .ROD\OÕ÷Õ� 7XWXP��� ������
$OJÕODQDQ� )D\GD�������������������������������7XWXP� ������
$OJÕODQDQ� )D\GD�������������������������������������1L\HW�� ������
7XWXP���������������������������������������� 1L\HW�������������������������� ������
7XWXP��������������������������������� *HUoHNOHúHQ�
'DYUDQÕú� ������
1L\HW�������������������������*HUoHNOHúHQ� 'DYUDQÕú� ������

7DEOR� �µGH� VWDQGDUW� YH� VWDQGDUW� ROPD\DQ� \�NOHU� YH� KLSRWH]� GH÷HUOHUL�
EXOXQPDNWDGÕU��$\UÕFD�PRGHOLQ�IDNW|UOHU�DUDVÕQGDNL�LOLúNLOHULQLQ�DQODPOÕ�ROXS�
ROPDGÕ÷Õ�\DQL�NDEXO�\kGD�UHW�ROGX÷XQD�GDLU�LIDGHOHU�GH�EXOXQPDNWDGÕU���

7DEOR�����0RGHOLQ�+LSRWH]OHULQLQ�'H÷HUOHQGLULOPHVL

0RGHOGHNL� <DSÕVDO�
øOLúNLOHU�

6WDQGDUW�
<�NOHU�

6WDQGDUW�
+DWD�

.ULWL
N�

2UDQ�

$QODPOÕOÕ
N��3��

+LSRWH]�
6RQXFX�

+�� $OJÕODQDQ� .XOODQÕP�
.ROD\OÕ÷Õ� ����� $OJÕODQDQ�
)D\GD�

������ ������
�����
��

������ .$%8/�

+�� $OJÕODQDQ� .XOODQÕP�
.ROD\OÕ÷Õ������7XWXP�

������ ������ ������ ������ .$%8/�

+�� $OJÕODQDQ� )D\GD� �����
7XWXP��

������ ������ ������ ������ .$%8/�

+�� $OJÕODQDQ� )D\GD� �����
1L\HW��

������ ������
�����
��

������ .$%8/�

+��7XWXP������1L\HW� ������ ������ ������ ������ 5('�
+�� 7XWXP� �����
*HUoHNOHúHQ�'DYUDQÕú�

������ ������ ������ ������ .$%8/�

+��1L\HW������*HUoHNOHúHQ�
'DYUDQÕú�

������ ������ ������ ������ .$%8/�

7DEOR� ��� µGH� J|]OHPOHGL÷L� JLEL� 7HNQRORML� .DEXO� 0RGHOL� ELOHúHQOHULQGHQ�
DOJÕODQDQ� NXOODQÕP� NROD\OÕ÷Õ� DOJÕODQDQ� ID\GD� ELOHúHQLQL� ROXPOX� \|QGH�
HWNLOHPHNWHGLU�� �5HJUHV\RQ�<�N��  � ������ �� S�  � ������ �� ������'ROD\ÕVÕ\OD�
NDWÕOÕPFÕODU�LoLQ�H�EHOHGL\H�KL]PHWOHULQLQ�NXOODQÕPÕQÕQ�NROD\�ROGX÷X�DOJÕVÕQÕQ�
YDWDQGDúÕQ� H�EHOHGL\H� KL]PHWOHULQLQ� ID\GDOÕ� RODFD÷Õ� \|Q�QGH� G�ú�QFHOHULQL�
HWNLOHPHNWHGLU��%X�QHGHQOH�+��KLSRWH]L�NDEXO�HGLOPLúWLU��
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7HNQRORML�.DEXO�0RGHOL�ELOHúHQOHULQGHQ�DOJÕODQDQ�NXOODQÕP�NROD\OÕ÷Õ� WXWXP�
ELOHúHQLQL� ROXPOX� \|QGH� HWNLOHPHNWHGLU�� �5HJUHV\RQ� <�N��  � ������ �� S�  �
������ �� ������ 'ROD\ÕVÕ\OD� NDWÕOÕPFÕODU� LoLQ� H�EHOHGL\H� KL]PHWOHULQLQ�
NXOODQÕPÕQÕQ�NROD\�ROGX÷X�DOJÕVÕQÕQ�YDWDQGDúÕ�H�EHOHGL\H�KL]PHWOHULQH�NDUúÕ�
ROXPOX� \DUJÕ� EHVOHPHVL� \|Q�QGH� HWNLOHPHNWHGLU�� %X� QHGHQOH� +�� KLSRWH]L�
NDEXO�HGLOPLúWLU��

� 7HNQRORML� .DEXO� 0RGHOL� ELOHúHQOHULQGHQ� DOJÕODQDQ� ID\GD� WXWXP�
ELOHúHQLQL� ROXPOX� \|QGH� HWNLOHPHNWHGLU�� �5HJUHV\RQ� <�N��  � ������ �� S�  �
������ �� ������ 'ROD\ÕVÕ\OD� NDWÕOÕPFÕODU� LoLQ� H�EHOHGL\H� KL]PHWOHULQLQ�
NXOODQÕPÕQÕQ� ID\GDOÕ� RODFD÷ÕQD� \|QHOLN� DOJÕQÕQ� YDWDQGDúÕ� H�EHOHGL\H�
KL]PHWOHULQH� NDUúÕ� ROXPOX� \DUJÕ� EHVOHPHVL� \|Q�QGH� HWNLOHPHNWHGLU�� %X�
QHGHQOH�+��KLSRWH]L�NDEXO�HGLOPLúWLU��

� 7HNQRORML� .DEXO� 0RGHOL� ELOHúHQOHULQGHQ� DOJÕODQDQ� ID\GD�� QL\HW�
ELOHúHQLQL� ROXPOX� \|QGH� HWNLOHPHNWHGLU�� �5HJUHV\RQ� <�N��  � ������ �� S�  �
������ �� ������ 'ROD\ÕVÕ\OD� NDWÕOÕPFÕODU� LoLQ� H�EHOHGL\H� KL]PHWOHULQLQ�
NXOODQÕPÕQÕQ� ID\GDOÕ� RODFD÷ÕQD� \|QHOLN� DOJÕQÕQ� YDWDQGDúÕQ� H�EHOHGL\H�
KL]PHWOHUL� NXOODQPD\D� \|QHOLN� LVWH÷LQL� ROXPOX� \|QGH� HWNLOHPHNWHGLU�� %X�
QHGHQOH�+��KLSRWH]L�NDEXO�HGLOPLúWLU��

7HNQRORML� .DEXO� 0RGHOL� ELOHúHQOHULQGHQ� WXWXP�� QL\HW� ELOHúHQLQL� ROXPOX�
\|QGH� HWNLOHPHNWHGLU�� �5HJUHV\RQ� <�N��  � ������ �� S�  � ������ !� ������
'ROD\ÕVÕ\OD� NDWÕOÕPFÕODU� LoLQ� H�EHOHGL\H� KL]PHWOHUL� QRNWDVÕQGD� ROXPOX� ELU�
\DUJÕQÕQ� NDWÕOÕPFÕGD� H�EHOHGL\H� KL]PHWOHULQL� NXOODQPD\D� \|QHOLN� ELU� LVWHN�
ROXúWXUPDGÕ÷Õ�J|U�OPHNWHGLU��%X�QHGHQOH�+��KLSRWH]L�UHGGHGLOPLúWLU��

7HNQRORML� .DEXO� 0RGHOL� ELOHúHQOHULQGHQ� WXWXP�� JHUoHNOHúHQ� GDYUDQÕú�
ELOHúHQLQL� ROXPOX� \|QGH� HWNLOHPHNWHGLU�� �5HJUHV\RQ� <�N��  � ������ �� S�  �
��������������'ROD\ÕVÕ\OD�NDWÕOÕPFÕODU� LoLQ�H�EHOHGL\H�KL]PHWOHUL�QRNWDVÕQGD�
L\L� \|QGH� ELU� \DUJÕ� YDWDQGDúÕQ� H�EHOHGL\H� KL]PHWOHUL� NXOODQÕP� VÕNOÕ÷ÕQÕ�
ROXPOX�\|QGH�HWNLOHPHNWHGLU��%X�QHGHQOH�+��KLSRWH]L�NDEXO�HGLOPLúWLU��

7HNQRORML� .DEXO� 0RGHOL� ELOHúHQOHULQGHQ� QL\HW�� JHUoHNOHúHQ� GDYUDQÕú�
ELOHúHQLQL� ROXPOX� \|QGH� HWNLOHPHNWHGLU�� �5HJUHV\RQ� <�N��  � ������ �� S�  �
��������������'ROD\ÕVÕ\OD�NDWÕOÕPFÕODUÕQ�H�EHOHGL\H�KL]PHWOHULQL�NXOODQPD\D�
\|QHOLN� LVWH÷LQLQ� YDWDQGDúÕQ� H�EHOHGL\H� KL]PHWOHULQL� NXOODQÕP� VÕNOÕ÷ÕQÕ�
ROXPOX�\|QGH�HWNLOHPHNWHGLU��%X�QHGHQOH�+��KLSRWH]L�NDEXO�HGLOPLúWLU��

6RQXo�

����¶OÕ� \ÕOODUÕQ� VRQXQD� GR÷UX� NRQXúXODQ� YH� ����¶OL� \ÕOODUÕQ� RUWDODUÕQGD�
KD\DWÕPÕ]D�JLUHQ�H�GHYOHW�YH�H�EHOHGL\H�NDYUDPODUÕ��GHYOHW�PHNDQL]PDVÕQGD�
X]XQ� VROXNOX� FLGGL� ELU� G|Q�ú�P� JHUHNWLUHQ� HOHNWURQLN� VLVWHP�
X\JXODPDODUÕGÕU�� 'HYOHW� PHNDQL]PDODUÕQÕQ� YD]JHoLOPH]� ELU� XQVXUX� KDOLQH�
JHOHQ�H�GHYOHW�YH�\HUHO�\|QHWLPOHUGHNL�X\JXODPD�úHNOL�H�EHOHGL\H�NDYUDPODUÕ�




ǯȱ�����ǰȱ�ǯȱ[����G�ȱ
,�tȱ���¢��ȱ��������ȱ������û�ûȱ�������Ȧȱ�������ȱ��ȱ���������ȱ��ȱ������ȱ��������ȱ
����Ǳȱŗŗǰȱ��¢ÍǱȱŘǰȱ��Í�ȱŘŖŘŖȱȦȱ������Ǳȱŗŗǰȱ�����ǱȱŘǰȱ��������ȱŘŖŘŖǱȱŘŗśȬŘřŞǯ

����

KD\DWÕPÕ]ÕQ� KHU� DODQÕQD� \HUOHúPH\H� EDúODPÕúWÕU�� &LGGL� ID\GDODUÕQÕQ� ROGX÷X�
\DGVÕQDPD]� ELU� JHUoHNWLU�� *HUHNVL]� E�URNUDVL�� Nk÷ÕW� LVUDIÕ�� SHUVRQHO�
PDOL\HWOHUL� JLEL� ELUoRN� NDOHPGH� WDVDUUXI� VD÷ODQPDVÕQÕQ� \DQÕ� VÕUD� YDWDQGDú�
QH]GLQGH������KL]PHW�DODELOPH�]DPDQ�ND\EÕQGDQ�NXUWXOPD�JLEL�oRN�GH÷HUOL�
ID\GDODUÕ�EXOXQPDNWDGÕU��

dDOÕúPDGD� X\XP� L\LOL÷L� |Oo�OHUL�� Ȥ� ��������� GI ����� Ȥ��GI �������
506($ ������� *), ������� $*), ������� &), ������� 1), �������
7/, ������� 5), ������ RODUDN� EXOXQPXúWXU�� dDOÕúPDGD� NL� PRGHOLQ� X\XP�
L\LOL÷L� GH÷HUOHUL� LQFHOHQGL÷LQGH� GH÷HUOHU� NDEXO� HGLOHELOLU� VÕQÕUODU� LoLQGH�
ROGX÷XQGDQ�PRGHOLQ�X\XPOX�ROGX÷X�J|U�OP�úW�U��

$QNHWWH� \HU� DODQ� LIDGHOHULQ� DQDOL]� VRQXoODUÕ� KLSRWH]OHU� GR÷UXOWXVXQGD� WHVW�
HGLOGL÷LQGH� H�EHOHGL\H� KL]PHWOHULQLQ� NROD\� NXOODQÕODELOHFH÷L� DOJÕVÕQÕQ�
YDWDQGDúÕQ� KHP� H�EHOHGL\H� KL]PHWOHULQLQ� ID\GDOÕ� RODFD÷Õ� \|Q�QGH�
G�ú�QFHVLQL�HWNLOHGL÷L�KHP�GH�H�EHOHGL\H�KL]PHWOHULQL�NXOODQPD�\|Q�QGH�ELU�
WXWXP�VHUJLOHPH�DU]XVXQX�DUWWÕUGÕ÷Õ�J|U�OPHNWHGLU���

<LQH� \DSÕODQ� DQDOL]OHUGHQ� YDWDQGDúÕQ� H�EHOHGL\H� KL]PHWOHULQLQ� ID\GDOÕ�
RODFD÷Õ� \|Q�QGHNL� G�ú�QFHVLQLQ� KHP� H�EHOHGL\H� KL]PHWOHULQL� NXOODQPD�
QL\HWLQL� DUWWÕUDFD÷Õ� KHP� GH� H�EHOHGL\H� KL]PHWOHULQL� NXOODQPD� \|Q�QGH� ELU�
WXWXP�VHUJLOHPH�LVWH÷LQL�DUWWÕUGÕ÷Õ�VRQXFX�oÕNDUÕOPDNWDGÕU��$\UÕFD�YDWDQGDúÕQ�
H�EHOHGL\H� KL]PHWOHULQL� NXOODQPD� NRQXVXQGDNL� L\L� G�ú�QFHOHULQLQ� EXQX� ELU�
GDYUDQÕú� RODUDN� J|VWHUPH� QL\HWLQL� ROXPOX� \|QGH� HWNLOHPHGL÷LQL�� DQFDN�
YDWDQGDúÕQ� H�EHOHGL\H� KL]PHWOHULQL� NXOODQPD� VHYL\HVLQL� DUWWÕUGÕ÷Õ�
J|U�OPHNWHGLU�� 9DWDQGDúÕQ� H�EHOHGL\H� KL]PHWOHULQL� NXOODQPD� QL\HWLQ� GHNL�
DUWÕúÕQ� GD� YDWDQGDúÕQ� H�EHOHGL\H� NXOODQÕP� VHYL\HVLQL� DWWÕUGÕ÷Õ� \DSÕODQ�
DQDOL]OHUGHQ�oÕNDUÕOPDNWDGÕU��

$QNHWWHNL� LIDGHOHULQ� DULWPHWLN� RUWDODPDVÕQGDQ� \ROD� oÕNDUDN� LIDGHOHU� WHN� WHN�
LQFHOHGL÷LQGH� DQNHWL� GROGXUDQ� YDWDQGDúODUÕQ� E�\�N� ELU� NÕVPÕQÕQ� DOJÕODQDQ�
ID\GD� EDNÕPÕQGDQ� \D]ÕODQ� LIDGHOHUH� NDWÕOGÕNODUÕ� J|U�OPHNWHGLU�� %XUDGDQ�
YDWDQGDúODUÕQ� H�EHOHGL\H� KL]PHWOHULQLQ� VD÷OD\DFD÷Õ� NROD\OÕNODUÕQ� IDUNÕQGD�
ROGX÷X� \RUXPX� oÕNDUÕODELOLU�� 1L\HW� NÕVPÕQGDNL� LIDGHOHUH� GH� YDWDQGDúODUÕQ�
NDWÕOGÕ÷Õ�J|U�OPHNWHGLU��%XUDGDQ�YDWDQGDúODUÕQ�H�EHOHGL\H�KL]PHWOHUL\OH�LOJLOL�
JHOHFH÷H� \|QHOLN� ROXPOX� G�ú�QFHOHULQLQ� ROGX÷X� EX� ED÷ODPGD� LOHUGH�
NXOODQPD\Õ� G�ú�QG�NOHUL� \RUXPX� oÕNDUÕOPDNWDGÕU�� $OJÕODQDQ� .XOODQÕP�
.ROD\OÕ÷Õ��7XWXP�YH�'DYUDQÕú�ELOHúHQOHULQGHNL�LIDGHOHUGH�YDWDQGDúODUÕQ�GDKD�
oRN� NDUDUVÕ]� NDOGÕ÷Õ� J|U�OPHNWHGLU�� %X� GXUXPXQ� H�EHOHGL\H� KL]PHWOHULQLQ�
WDQÕWÕPÕ�� \D\JÕQODúPDVÕ�� YDWDQGDúD� J�YHQ� YHUPHVL� YH� NXOODQÕPÕ� GXUXPXQGD�
VD÷OD\DFD÷Õ�ID\GDODUÕQ�GDKD�L\L�DQODWÕOPDVÕ�LOH�DúÕODFD÷Õ�NDQDDWLQGH\L]��

$\UÕFD� (U]XUXP� LOL� %�\�NúHKLU� %HOHGL\HVLQH� ED÷OÕ� 3DODQG|NHQ� LOoHVLQGH�
YDWDQGDúÕQ� H�EHOHGL\HFLOLN� KL]PHWOHULQL� NXOODQÕP� GXUXPX� YH� EX� KL]PHWOHUH�
EDNÕú� DoÕVÕ� GH÷HUOHQGLULOHQ�EX� oDOÕúPDGD� H�EHOHGL\HFLOLN� KL]PHWOHUL� LOH� LOJLOL�
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IDDOL\HWOHULQ� \�U�W�OPHVLQGHQ� EHOHGL\HQLQ� %LOJL� øúOHP� 0�G�UO�÷�Q�Q�
VRUXPOX� ROGX÷XQX� DQFDN� ZHE� VLWHVLQLQ� \DSÕPÕ� YH� WUDIL÷LQLQ� NRQWURO�Q�Q�
KL]PHW� DOÕPÕ� úHNOLQGH� |]HO� ELU� úLUNHWLQ� VRUXPOXOX÷XQGD� \�U�W�OG�÷�Q�� EX�
QHGHQOH� ZHE� VLWHVL� WUDIL÷LQH� ED÷OÕ� LVWDWLVWLNL� ELOJLOHULQ� HOOHULQGH�
EXOXQPDGÕ÷ÕQÕ��D\UÕFD�EHOHGL\HQLQ�LQWHUQHW��]HULQGHQ�|GHPH�LPNkQÕ�VXQGX÷X�
WHN�KL]PHW�RODQ�HPODN�YHUJLVL�|GHPH�KL]PHWL��]HULQH�GH� LVWDWLVWLNL�YHULOHULQ�
ROPDGÕ÷ÕQÕ� EX� NRQXGD� ELU� oDOÕúPD� \DSPDGÕNODUÕQÕ� DQODúÕOGÕ�� 9DWDQGDúÕQ�
EHOHGL\H� LOH�GLOHN�� úLNk\HW�YH� WHPHQQLOHUL� LOH�DODNDOÕ� RODUDN� LOHWLúLPH�JHoWL÷L�
YH� EHOHGL\H� ZHE� VLWHVLQGHQ� GH� ED÷ODQWÕ� NXUXODELOHQ� $N� 0DVD� E|O�P�Q�Q�
DNWLI� ELU� úHNLOGH�NXOODQÕOGÕ÷ÕQÕ� YDWDQGDúWDQ�JHOHQ�PHVDMODUD�KÕ]OÕ� ELU� úHNLOGH�
G|Q�ú� \DSÕOGÕ÷ÕQÕ� YH� EXQODUÕQ� LVWDWLVWLNVHO� ND\ÕWODUÕQÕQ� WXWXOGX÷XQX�
J|]OHPOHQGL�� 3DODQG|NHQ� EHOHGL\HVLQLQ�PRELO� ELU� X\JXODPDVÕ�PHYFXW� GH÷LO�
D\UÕFD� H�EHOHGL\HFLOLN� KL]PHWOHUL� LoLQ� D\UÕODQ� ELU� E�WoH� EXOXQPDPDNOD�
EHUDEHU� %LOJL� øúOHP� 0�G�UO�÷�� E�WoHVLQGHQ� ND\GÕUPD� \ROX\OD� H�
EHOHGL\HFLOLN� IDDOL\HWOHULQLQ� \�U�W�OPHVL� YH� JHOLúWLULOPHVL� LoLQ� ND\QDN�
ROXúWXUXOGX÷XQX� |÷UHQLOGL�� 3DODQG|NHQ� EHOHGL\HVLQLQ� H�EHOHGL\HFLOLN�
KL]PHWOHULQGHQ� VRUXPOX� ELOJL� LúOHP� P�G�U�� H�EHOHGL\HOLN� KL]PHWOHULQLQ�
\D\JÕQODúWÕUÕOPDVÕ� YH� PHYFXW� KL]PHWOHULQ� JHOLúWLULOPHVL�� oR÷DOWÕOPDVÕ�
QRNWDVÕQGD� X]XQ� YDGHOL� ED]Õ� G�ú�QFHOHUL� ROVD� GD� NÕVD� YDGHGH� PHYFXW�
GXUXPXQ� V�UHFH÷LQL� EX� úHNLOGH� ELU� SODQODPDQÕQ� YDWDQGDúWDQ� H�EHOHGL\HFLOLN�
QRNWDVÕQGD�ELU�WDOHS�JHOPHPHVLQGHQ�ND\QDNODQGÕ÷ÕQÕ�EHOLUWWLOHU��

(�GHYOHW�YH�H�EHOHGL\HFLOL÷LQ�HWNLQ�NXOODQÕPÕ�LoLQ�NXUXP�SHUVRQHOLQLQ�ELOLúLP�
RNXU\D]DUOÕ÷Õ� DUWWÕUÕOPDOÕ�� NXUXPXQ� WHNQRORMLN� DOW\DSÕVÕ� EX� HOHNWURQLN�
KL]PHWOHUL� YHUHELOHFHN� VHYL\H\H� JHWLULOPHOLGLU�� .XUXPODUÕQ� DUúLYOHUL� YH�
KL]PHWOHUL� YDNLW� ND\EHWPHGHQ� GLMLWDO� RUWDPD� JHoLULOPHOLGLU�� +HU� ]DPDQ�
NHQGLQL� \HQLOH\HUHN� V�UHNOL� JHOLúLPH� DoÕN� YH� FDQOÕ� EX� PHNDQL]PDODUÕQ�
LoHULVLQH�W�P�NXUXPODU�ELU�DQ�|QFH�GkKLO�HGLOPHOLGLU���

9DWDQGDúÕQ� GHYOHWWHQ� DODFD÷Õ� KL]PHWOHUL� HOHNWURQLN� RUWDP� �]HULQGHQ� DOPDVÕ�
WHúYLN�HGLOPHOL�YH�YDWDQGDúÕQ�ELOLúLP�RNXU\D]DUOÕ÷Õ�DUWÕUÕOPDOÕGÕU��1LWHNLP�EX�
VD\HGH� KÕ]OÕ�� úHIIDI� YH� PDOL\HWL� D]� RODQ� H�EHOHGL\H� KL]PHWOHULQL� YDWDQGDúÕQ�
GDKD� HWNLQ� NXOODQPDVÕ� VD÷ODQDFDNWÕU�� %X� G|Q�ú�P�Q�Q� GLNNDWOL� ELU� úHNLOGH�
\DSÕOPDVÕ� oRN� |QHPOLGLU�� =LUD� YDWDQGDúÕQ� H�GHYOHW� YH� H�EHOHGL\H� �]HULQGHQ�
LúOHP�\DSDUNHQ� IDUNOÕ� ]RUOXNODUOD�NDUúÕODúPDVÕ�GXUXPXQGD�\HQLGHQ�VLVWHPLQ�
LoLQH� JLUPHVL� ]RUODúDFDNWÕU�� %X� QHGHQOH� G|Q�ú�P� EDVDPDNODUÕ� oRN� GLNNDWOL�
ELU� úHNLOGH� KD]ÕUODQPDOÕ� YH� VLVWHP� LúOHYVHO� KDOH� JHOGLNWHQ� VRQUD� NXOODQÕPD�
VXQXOPDOÕGÕU��%X�G|Q�ú�PGH�HQ�|QHPOL�UROOHU�KHU�QH�NDGDU�NDPX�NXUXP�YH�
NXUXOXúODUÕQGD\PÕú� JLEL� J|]�NVH� GH� YDWDQGDúÕQ� EX� G|Q�ú�PH� D\DN�
X\GXUDFDN� \HWHUOL� ELOJL� G�]H\LQGH� ROPDVÕ� YH� YDWDQGDúÕ� WHúYLN� HGLFL�
X\JXODPDODUÕQ� KD\DWD� JHoLULOPHVL� KHP� G|Q�ú�P�� KÕ]ODQGÕUDFDN� KHP� GH�
YDWDQGDúÕQ� WDOHSOHULQL� DUWWÕUDUDN� GDKD� IDUNOÕ� YH� NDOLWHOL� KL]PHWOHULQ� KD\DWD�
JHoPHVLQH� RODQDN� VD÷OD\DFDNWÕU�� (�GHYOHW� YH� |]HOLQGH� H�EHOHGL\H� VLVWHPOHUL�
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LOH� ]DPDQGDQ�� Nk÷ÕWWDQ�� � SHUVRQHO� JLGHUOHULQGHQ� YH� EXQD� ED÷OÕ� RODUDN� DUWDQ�
ELUoRN�IDUNOÕ�JLGHUGHQ�WDVDUUXI�\DSÕOGÕ÷Õ��D\UÕFD�KL]PHW�NDOLWHVL���úHIIDIOÕN�JLEL�
|QHPOL�LONHOHULQ�GDKD�YHULPOL�ELU�úHNLOGH�KD\DWD�JHoLULOGL÷L�XQXWXOPDPDOÕGÕU��
(�GHYOHW� YH� |]HOLQGH� H�EHOHGL\HFLOLN� X\JXODPDODUÕQÕQ� WHN� GH]DYDQWDMÕ�
NXUXOXP�HVQDVÕQGD�SHUVRQHO�RU\DQWDV\RQX�YH�LON�NXUXOXP�PDOL\HWLQLQ�\�NVHN�
ROPDVÕGÕU�� $QFDN� EXQD� UD÷PHQ� X]XQ� YDGHOL� SURMHOHUGH� EX�PDOL\HWOHULQ� oRN�
NÕVD�V�UHGH�NHQGLQL�DPRUWL�HGHFH÷L�JHUoH÷L�GH�XQXWXOPDPDOÕGÕU��

(OHNWURQLN� VLVWHPOHULQ� \HUHOGHNL� D\D÷ÕQÕ� ROXúWXUDQ� H�EHOHGL\H� G|Q�ú�P��
VD\HVLQGH� IDUNOÕ� ELU� EHOHGL\HFLOLN� LúOH\LúL� YH� DQOD\ÕúÕ� JHOHFHN�� EHOHGL\HOHU�
KL]PHW� VXQXPODUÕQGD� oÕ÷ÕU� DoDFDNWÕU�� )DUNOÕ� EHOHGL\HOHUGH� KL]PHWH�
VXQXOPDNWD� RODQ� H�EHOHGL\H� X\JXODPDODUÕ� YDWDQGDúD� VXQXODQ� KL]PHW�
NDOLWHVLQL� DUWWÕUDFD÷ÕQGDQ� KLo� ú�SKH� \RNWXU�� 7DP� G|Q�ú�P� LoLQ� ND\EHGLOHQ�
]DPDQ� �ONHPL]� LoLQ� DFÕ� ELU� ND\ÕSWÕU�� +Lo� YDNLW� ND\EHGLOPHGHQ� \HUHO�
\|QHWLPOHU�� WHNQLN� DOW\DSÕODUÕQÕ� JHOLúWLUPHOL�� SHUVRQHOLQ� ELOLúLP�
RNXU\D]DUOÕ÷ÕQÕ� DUWWÕUPDOÕ�� IDUNOÕ� X\JXODPD� YH� KL]PHWOHU� LOH� YDWDQGDúÕQ� H�
EHOHGL\HFLOL÷H� LOJLVLQL� oHNPHOL�� WHúYLNOHUOH� H�EHOHGL\HFLOL÷LQ� NXOODQÕPÕQÕ�
DUWWÕUÕFÕ�WHGELUOHU�DOPDOÕGÕUODU���

%HOHGL\HOHU� D\QÕ� ]DPDQGD� YDWDQGDúÕQ� LQWHUQHW� RNXU\D]DUOÕ÷ÕQÕ� DUWWÕUÕFÕ�
H÷LWLPOHU� YH� NXUVODU� RUJDQL]H� HWPHOL�� LQWHUQHWH� UDKDW� JLUHFH÷L� RUWDPODU�
ROXúWXUPDOÕ� WHOHIRQGDQ� LúOHPOHULQL� KDOOHGLOHELOHFH÷L� PRELO� X\JXODPDODUÕ�
V�UHNOL� J�QFHO� WXWPDOÕ� YH� JHOLúWLUPHOLGLUOHU�� %X� ED÷ODPGD� \DSÕODFDN�
oDOÕúPDODUD�PHUNH]L� \|QHWLP� NDWNÕ� VD÷ODPDOÕ� L\L� |UQHN� X\JXODPDODUÕ� \DSDQ�
EHOHGL\HOHUH� oHúLWOL� WHúYLNOHU� VXQPDOÕGÕU�� %LOJL� YH� WHFU�EHVL� L\L� RODQ�
EHOHGL\HOHULQ�|QF��RODUDN�\DSWÕ÷Õ�oDOÕúPDODUÕ�GL÷HU�EHOHGL\HOHUOH�SD\ODúPDODUÕ�
LoLQ� ELU� VLVWHP� NXUXOPDOÕGÕU�� 'H]DYDQWDMOÕ� E|OJHOHUGHNL� LOoH� EHOHGL\HOHULQH�
GHVWHN� YHULOPHOL� EHOHGL\H� VÕQÕUODUÕQGD� YDWDQGDúODUÕQ� ELOLúLP� RNXU\D]DUOÕ÷ÕQÕ�
DUWWÕUPDN�LoLQ�HNVWUD�WHGELUOHU�DOÕQPDOÕGÕU��

6RQXo� RODUDN� JHUHN� EHOHGL\HOHULQ� JHUHNVH� YDWDQGDúODUÕQ� H�EHOHGL\H�
G|Q�ú�P�QH� \HWHUOL� G�]H\GH� \|QHOPHGLNOHUL� J|U�OPHNWHGLU�� <DSÕODQ� EX�
DUDúWÕUPD� VRQXFXQGD� EHOHGL\HOHU� H�EHOHGL\H� DOW� \DSÕODUÕQÕ� J�oOHQGLUHUHN�
YHUGLNOHUL� KL]PHWOHUL� oHúLWOHQGLUGLNOHULQGH� YH� EX� \DSÕODQ� oDOÕúPDODUÕ�
J�Q�P�]�Q�YD]JHoLOPH]�WHNQRORMLVL�RODQ�WHOHIRQODU�LoLQ�PRELO�X\JXODPDODUOD�
GHVWHNOHGLNOHULQGH��\DSWÕNODUÕ�EX�oDOÕúPDODUÕ�JHUHN�WDQÕWÕP�\|Q�QGHQ�JHUHNVH�
NXOODQÕP� \|Q�QGHQ� YDWDQGDúD� DQODWWÕNODUÕQGD�� YDWDQGDúÕ� NXOODQÕPD� \|QHOLN�
WHúYLN�HWWLNOHULQGH�H�EHOHGL\HFLOL÷LQ�GDKD�GD�\D\JÕQODúDFD÷ÕQÕ�D\QÕ�]DPDQGD�
NXOODQPD\D� EDúOD\DQ� YDWDQGDúODUÕQ� EX� UDKDWOÕ÷D� YH� KL]PHW� NDOLWHVLQH�
DOÕúWÕNODUÕQGD�YD]JHoHPH\HFHNOHUL�VRQXFXQD�YDUÕOPDNWDGÕU��
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.D\QDNoD�

$QGHUVRQ�� -��� 	� *HUELQJ�� '�� �������� �6WUXFWXUDO� (TXDWLRQ� 0RGHOLQJ� LQ�
3UDFWLFH�� $� 5HYLHZ� DQG� 5HFRPPHQGHG� 7ZR�6WHS� $SSURDFK���
3V\FKRORJLFDO�%XOOHWL����������������

$WDEH\OL�� 2�� �������� .RQXW� 6HoLPLQL� (WNLOH\HQ� )DNW|UOHULQ� 'DYUDQÕúVDO�
øNWLVDW� %D÷ODPÕQGD� <DSÕVDO� (úLWOLN� 0RGHOL� øOH� $QDOL]L�� (U]LQFDQ�
gUQH÷L�� �<�NVHN� /LVDQV� 7H]L��� (U]LQFDQ�� (U]LQFDQ� %LQDOL� <ÕOGÕUÕP�
hQLYHUVLWHVL�6RV\DO�%LOLPOHU�(QVWLW�V�

dREDQR÷OX�� *�� �������� 7�UNL\H¶GHNL� (�%HOHGL\H� 8\JXODPDODUÕQÕQ� (WNLOHUL��
7UDE]RQ� gUQH÷L�� �<D\ÕPODQPÕú� <�NVHN� /LVDQV� 7H]L��� 7UDE]RQ��
.DUDGHQL]�7HNQLN�hQLYHUVLWHVL�6RV\DO�%LOLPOHU�(QVWLW�V���

'DYLV��)��'�����������3HUFHLYHG�8VHIXOQHVV��3HUFHLYHG�(DVH�RI�8VH��DQG�8VHU�
$FFHSWDQFH�RI�,QIRUPDWLRQ�7HFKQRORJ\���3XEOLVKHG�LQ�0,6�4XDUWHUO\��
����������������

'XUVXQ�� <��� 	� .RFDJ|]�� (�� �������� �<DSÕVDO� (úLWOLN� 0RGHOOHPHVL� YH�
5HJUHV\RQ�� .DUúÕODúWÕUPDOÕ� %LU�$QDOL]���(UFL\HV� hQLYHUVLWHVL� øNWLVDGL�
YH�øGDUL�%LOLPOHU�)DN�OWHVL�'HUJLVL������������

*HQFR�� 0�� ø�� �������� 7�UNL\H
GH� <HUHO� <|QHWLPOHUGH� (�%HOHGL\HFLOLN�
8\JXODPDODUÕ�YH�*HOLúLP�6�UHFL���<D\ÕPODQPÕú�<�NVHN�/LVDQV�7H]L���
+DWD\��0XVWDID�.HPDO�hQLYHUVLWHVL�6RV\DO�%LOLPOHU�(QVWLW�V���

.DEDNXú�� $�� �������� .DPX� +DVWDQHOHUL� %LOJL� 6LVWHPOHULQLQ� %XOXW� %LOLúLP�
7HNQRORMLOHULQH� *HoPH� .DUDUÕQÕQ� 7HNQRORML� .DEXO� 0RGHOL� øOH�
gOo�POHQPHVL�� �<D\ÕPODQPÕú� 'RNWRUD� 7H]L��(U]XUXP�� $WDW�UN�
hQLYHUVLWHVL�6RV\DO�%LOLPOHU�(QVWLW�V���

.DOD\FÕ��ù����������6366�8\JXODPDOÕ�dRN�'H÷LúNHQOL�øVWDWLVWLN�7HNQLNOHUL����
E����$QNDUD��$VLO�<D\ÕQ�'D÷ÕWÕP��

.DO\RQFXR÷OX��6�����������7�NHWLFLOHULQ�2QOLQH�$OÕúYHULúOHULQGHNL�6DQDO�.DUW�
.XOODQÕPODUÕQÕQ� 7HNQRORML� .DEXO� 0RGHOL� øOH� øQFHOHQPHVL��� $I\RQ�
.RFDWHSH�hQLYHUVLWHVL�6RV\DO�%LOLPOHU�'HUJLVL���������

.DUDWDú��6����������(�'HYOHW�YH�<HUHO�<|QHWLPOHU��(�%HOHGL\H�8\JXODPDODUÕ�
�<D\ÕPODQPÕú� <�NVHN� /LVDQV� 7H]L��� øVWDQEXO�� $\GÕQ� hQLYHUVLWHVL�
6RV\DO�%LOLPOHU�(QVWLW�V���

.KDWL�� <�� �������� g÷UHQFLOHULQ� 7HNQRORML\H� .DUúÕ� 7XWXPODUÕQÕ� (WNLOH\HQ�
)DNW|UOHU��(UELO� �,UDN�¶� GH�%LU�7HNQRORML�.DEXO�0RGHOL� �7.0��2OJX�
dDOÕúPDVÕ�� �<D\ÕPODQPÕú� <�NVHN� /LVDQV� 7H]L��� 9DQ�� <�]�QF�� <ÕO�
hQLYHUVLWHVL�)HQ�%LOLPOHUL�(QVWLW�V����




ǯȱ�����ǰȱ�ǯȱ[����G�ȱ
,�tȱ���¢��ȱ��������ȱ������û�ûȱ�������Ȧȱ�������ȱ��ȱ���������ȱ��ȱ������ȱ��������ȱ
����Ǳȱŗŗǰȱ��¢ÍǱȱŘǰȱ��Í�ȱŘŖŘŖȱȦȱ������Ǳȱŗŗǰȱ�����ǱȱŘǰȱ��������ȱŘŖŘŖǱȱŘŗśȬŘřŞǯ

����

.XO��6�����������øVWDWLVWLN�6RQXoODUÕQÕQ�<RUXPX��3�'H÷HUL�YH�*�YHQ�$UDOÕ÷Õ�
1HGLU"���%XOOHWLQ�RI�3OHXUD�3OHYUD�%�OWHQL����������������

.�o�NHUJ�OHU�� .�� �������� 7�UNL\H
GH� (�'HYOHW� dDOÕúPDODUÕ�� 5L]H� YH� øOoH�
%HOHGL\HOHULQLQ� (�%HOHGL\H� +L]PHWOHUL� h]HULQH� %LU� $UDúWÕUPD��
�<D\ÕPODQPÕú� <�NVHN� /LVDQV� 7H]L��� (U]XUXP�� $WDW�UN� hQLYHUVLWHVL�
6RV\DO�%LOLPOHU�(QVWLW�V���

/RPD[�� 5��� 	� 6FKXPDFNHU�� 5�� �������� $� %HJLQQHU
V� *XLGH� WR� 6WUXFWXUDO�
(TXDWLRQ�0RGHOLQJ��1HZ�<RUN��3V\FKRORJ\�3UHVV��

1DVHULQLD�� 0�� �������� )DUNOÕ� .�OW�UOHUGHNL� hQLYHUVLWH� g÷UHQFLOHULQLQ�
øQWHUQHW� h]HULQGHQ� hU�Q� $OÕúODUÕQÕQ� 7HNQRORML� .DEXO� 0RGHOL� øOH�
øQFHOHQPHVL�� �<D\ÕPODQPÕú� <�NVHN� /LVDQV� 7H]L��� (U]XUXP�� $WDW�UN�
hQLYHUVLWHVL�6RV\DO�%LOLPOHU�(QVWLW�V���

1LO�IHU��1���	�6DUDoEDúÕ��<�����������'HPRNUDWLN�<|QHWLúLP�6D÷ODQPDVÕQGD�
(�%HOHGL\H� YH� 8\JXODPDODUÕ�� $NGHQL]� %|OJHVL� gUQH÷L��� %LOJL�
(NRQRPLVL�YH�<|QHWLPL�'HUJLVL���������������

3RXUPRXVD�� +�� �������� (�'HYOHW� 6LVWHPLQLQ� .XOODQÕPÕQGD� (WNLOL� 2ODQ�
)DNW|UOHULQ�7HNQRORML�.DEXO�0RGHOL� øOH� øQFHOHQPHVL�� �<�NVHN�/LVDQV�
7H]L���(U]XUXP��$WDW�UN�hQLYHUVLWHVL�6RV\DO�%LOLPOHU�(QVWLW�V���

5D\NRY�� 7��� 	� 0DUFRXOLGHV�� *�� �������� $� )LUVW� &RXUVH� LQ� 6WUXFWXUDO�
(TXDWLRQ�0RGHOLQJ��0DKODK�1HZ�-HUVH\�/RQGRQ�� /DZUHQFH�(UOEDXP�
$VVRFLDWHV��

6DUDoEDúÕ��<����������7�UNL\H¶GH�(�%HOHGL\HFLOLN�8\JXODPDODUÕQGD�%HOHGL\H�
9DWDQGDú� øOLúNLVL��0DODW\D�%HOHGL\HVL�gUQH÷L�� �<�NVHN�/LVDQV�7H]L���
,VSDUWD��6�OH\PDQ�'HPLUHO�hQLYHUVLWHVL�6RV\DO�%LOLPOHU�(QVWLW�V���

6HUoHPHOL�� 0��� 	� .XUQD]�� (�� �������� �'HQHWLPGH� %LOJL� 7HNQRORMLOHUL�
hU�QOHUL� .XOODQÕPÕQÕQ� 7HNQRORML� .DEXO� 0RGHOL� �7.0�� øOH�
$UDúWÕUÕOPDVÕ���øVWDQEXO�hQLYHUVLWHVL�øúOHWPH�)DN�OWHVL�'HUJLVL����������
�������

7XUDQ�� %��� 	� +DúLW�� *�� �������� �7HNQRORML� .DEXO� 0RGHOL� YH� 6ÕQÕI�
g÷UHWPHQOHUL�h]HULQGH�%LU�8\JXODPD���8OXVODUDUDVÕ� $ODQ\D� øúOHWPH�
)DN�OWHVL�'HUJLVL�����������������

8÷XU��1���	�7XUDQ��$�� ���������0RELO�8\JXODPD�.DEXO�0RGHOL��%LU�gOoHN�
*HOLúWLUPH� dDOÕúPDVÕ��� +DFHWWHSH� hQLYHUVLWHVL� øNWLVDGL� YH� øGDUL�
%LOLPOHU�)DN�OWHVL�'HUJLVL�����������������

<ÕOPD]�� $�� �������� 'LJLWDO� .HQW� 8\JXODPDODUÕQÕQ�� .HQW� <|QHWLPLQH�
(WNLOHUL�µµ7UDE]RQ� øOL� (�%HOHGL\H� gUQH÷L�� �<�NVHN� /LVDQV� 7H]L���
øVWDQEXO��0DUPDUD�hQLYHUVLWHVL�6RV\DO�%LOLPOHU�(QVWLW�V���
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<ÕOPD]�� 9�� �������� �/LVUHO� øOH� <DSÕVDO� (úLWOLN� 0RGHOOHUL�� 7�NHWLFL�
ùLND\HWOHULQH�8\JXODQPDVÕ���6RV\DO�%LOLPOHU�'HUJLVL���������������


