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7HNQRORML� VHNW|U��� �ONHOHULQ� NDONÕQPDVÕQGD� |QHPOL� ELU� URO� R\QDPDNWDGÕU��
g]HO�VHNW|U�ILUPDODUÕ�ELOJL�YH�WHNQRORML�JHOLúLPLQLQ�HQ�|QHPOL�WHPVLOFLOHULGLU��
%X� ED÷ODPGD� ELOJL� YH� WHNQRORML� VHNW|U�QGH� \HU� DODQ� ILUPDODUÕQ� ILQDQVDO�
GXUXPODUÕQÕQ�RUWD\D�NRQXOPDVÕ�YH�RODVÕ�ULVNOHULQ�EHOLUOHQPHVL��ONH�HNRQRPLVL�
DoÕVÕQGDQ� NULWLN� |QHPH� VDKLSWLU�� $OWPDQ� =�6FRUH� LON� RODUDN� ����
GH� 1HZ�
<RUN� hQLYHUVLWHVL
QGHQ� (GZDUG� $OWPDQ� WDUDIÕQGDQ� JHOLúWLULOPLúWLU�� =�6FRUH�
PRGHOL�� EHú� ILQDQVDO� RUDQÕQ� NRPELQDV\RQX� NXOODQÕODUDN� ILUPDODUÕQ� ILQDQVDO�
GXUXPXQX� RUWD\D� NR\PDN� YH� NXUXPVDO� LIODVODUÕ� WDKPLQ� HWPHN� LoLQ�
NXOODQÕOPDNWDGÕU�� 6SULQJDWH� 6�6NRU�PRGHOL� LVH�� ����� \ÕOÕQGD�*RUGRQ� /��9��
6SULQJDWH�WDUDIÕQGDQ�OLWHUDW�UH�ND]DQGÕUÕOPÕúWÕU��6SULQJDWH�PRGHOL��ILUPDODUÕQ�
PDOL� GXUXPXQX� |OoPHN� LoLQ� NXOODQÕODQ� ELU� RUDQ� PRGHOLGLU�� %X� oDOÕúPDQÕQ�
DPDFÕ�� %RUVD� øVWDQEXO¶GD� �%ø67�� IDDOL\HW� J|VWHUHQ� WHNQRORML� ILUPDODUÕQÕ�
$OWPDQ� =�6NRU� YH� 6SULQJDWH� 6�6NRU� ILQDQVDO� ULVN� PRGHOOHUL� LOH� DQDOL]�
HWPHNWLU��%X�DPDoOD�%ø67�WHNQRORML�HQGHNVLQGH� OLVWHOHQHQ�RQ�G|UW� WHNQRORML�
ED]OÕ�úLUNHWLQ������YH������\ÕOODUÕ�DUDVÕQGDNL�ILQDQVDO�YHULOHUL�LQFHOHQPLúWLU��
dDOÕúPDQÕQ� VRQXoODUÕQD� J|UH� $OWPDQ� =�6NRU� PRGHOL� \�NVHN� ELU� WDKPLQ�
J�F�QH� VDKLSWLU�� %LU� \ÕO� |QFHVL� YHULOHUH� J|UH� $OWPDQ� PRGHOLQLQ� |QJ|U��
WXWDUOÕOÕ÷Õ�W�P�\ÕOODUGD������RODUDN�KHVDSODQPÕúWÕU��6SULQJDWH�6�6NRU�PRGHOL�
LVH������\ÕOÕ�LoLQ�������������\ÕOÕ�LoLQ�������������\ÕOÕ�LoLQ�������YH������
\ÕOÕ�LoLQ������|QJ|U��WXWDUOÕOÕ÷ÕQD�VDKLSWLU��+HU�LNL�PRGHOLQ�RUWDN�ELU�VRQXFX�
RODUDN�� %ø67� WHNQRORML� HQGHNVLQH� ND\ÕWOÕ� ILUPDODUÕQ� EDúDUÕOÕ� ELU� ILQDQVDO�
SHUIRUPDQVD�VDKLS�ROGX÷X�WHVSLW�HGLOPLúWLU��

$QDKWDU�.HOLPHOHU��7HNQRORML��$OWPDQ�=�6NRU��6SULQJDWH�6�6NRU��)LQDQVDO�
$QDOL]�� �

�g÷U��*|U��'U��$NGHQL]�hQLYHUVLWHVL��.XPOXFD�0HVOHN�<�NVHN�2NXOX��0XKDVHEH�YH�9HUJL�
8\JXODPDODUÕ�3URJUDPÕ��RQGHUVDULGRJDQ#DNGHQL]�HGX�WU��2UFLG�1R����������������������
0DNDOH�*|QGHULOPH�7DULKL����$UDOÕN������0DNDOH�.DEXO�7DULKL�����7HPPX]������
0DNDOH�7�U���$UDúWÕUPD�0DNDOHVL
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$EVWUDFW�

7HFKQRORJ\� VHFWRU� SOD\V� D� VLJQLILFDQW� UROH� LQ� WKH� GHYHORSPHQW� RI� WKH�
FRXQWULHV�� 3ULYDWH� VHFWRU� ILUPV� DUH� WKH� PRVW� LPSRUWDQW� UHSUHVHQWDWLYHV� RI�
LQIRUPDWLRQ�DQG�WHFKQRORJ\�SURJUHVV��,Q�WKLV�FRQWH[W��UHYHDOLQJ�WKH�ILQDQFLDO�
SRVLWLRQ�RI�ILUPV�LQ�WKH�LQIRUPDWLRQ�DQG�WHFKQRORJ\�VHFWRU�LV�FULWLFDO�IRU�WKH�
QDWLRQDO�HFRQRP\��7KH�$OWPDQ�=�VFRUH�ZHUH�ILUVWO\�HVWDEOLVKHG�DQG�LQYHQWHG�
LQ������E\�(GZDUG�$OWPDQ�IURP�1HZ�<RUN�8QLYHUVLW\��7KH�=�VFRUH�PRGHO�
ZDV� XVHG� WR� HVWLPDWH� WKH� ILQDQFLDO� SRVLWLRQ� DQG� WR� SUHGLFW� WKH� FRUSRUDWH�
EDQNUXSWF\�E\�XVLQJ�WKH�FRPELQDWLRQ�RI�ILYH�ILQDQFLDO�UDWLRV��7KH�6SULQJDWH�
6�6FRUH� PRGHO� ZDV� LQWURGXFHG� E\� *RUGRQ� /�� 9�� 6SULQJDWH� LQ� ������ 7KH�
6SULQJDWH�PRGHO�LV�WKH�UDWLR�PRGHO�ZKLFK�LV�XVHG�WR�PHDVXUH�WKH�FRPSDQ\
V�
ILQDQFLDO�FRQGLWLRQ��7KH�DLP�RI�WKLV�VWXG\�LV�WR�DQDO\]H�WKH�WHFKQRORJ\�ILUPV�
WKDW� RSHUDWH� LQ�%ø67� WKURXJK� WKH� ILQDQFLDO� ULVN�PRGHOV� RI�$OWPDQ�=�6FRUH�
DQG�6SULQJDWH�6�6FRUH��)RU�WKLV�SXUSRVH��WKH�SDSHU�LQYHVWLJDWHV�WKH�ILQDQFLDO�
GDWD�RI����TXRWHG�WHFKQRORJ\�EDVHG�ILUPV�LQ�%,67�WHFKQRORJ\�LQGH[�RYHU�WKH�
SHULRG�RI������WR�������$FFRUGLQJ�WR�WKH�UHVXOWV�RI� WKH�DQDO\VHV��$OWPDQ�=�
VFRUH� PRGHO� KDV� D� KLJK� SUHGLFWLYH� SRZHU�� 7KH� SUHGLFWLYH� FRQVLVWHQF\� RI�
$OWPDQ�PRGHO�ZDV�FDOFXODWHG�DV������LQ�DOO�\HDUV�DFFRUGLQJ�WR�WKH�GDWD�RQH�
\HDU� DJR�� � $FFRUGLQJ� WR� WKH� 6SULQJDWH� 6�6FRUH� PRGHO�� LW� KDV� D� SUHGLFWLYH�
FRQVLVWHQF\�RI�������IRU�������������IRU�������������IRU������DQG������
IRU� ������ $V� D� FRPPRQ� UHVXOW� RI� ERWK� PRGHOV�� ILUPV� TXRWHG� LQ� %,67�
WHFKQRORJ\�LQGH[�KDYH�EHHQ�IRXQG�WR�KDYH�VXFFHVVIXO�ILQDQFLDO�SHUIRUPDQFH��

.H\ZRUGV�� 7HFKQRORJ\�� $OWPDQ� =�6FRUH�� 6SULQJDWH� 6�6FRUH�� )LQDQFLDO�
$QDO\VHV��

�*LULú�

<LUPLQFL� \�]\ÕOÕQ� VRQ� oH\UH÷LQGHQ� LWLEDUHQ� KÕ]ODQDQ� WHNQRORMLN� JHOLúPHOHU�
KD\DWÕQ� KHU� DODQÕQGD� HWNLVLQL� KLVVHWWLUPHNWHGLU�� %LOJL� YH� LOHWLúLP�
WHNQRORMLVLQGH� \DúDQDQ� KÕ]OÕ� G|Q�ú�P� N�UHVHOOHúPHQLQ� GH� NDWNÕVÕ\OD� W�P�
G�Q\D\Õ�HWNLOHPHNWHGLU��%LOJL�YH�WHNQRORML\L�HNRQRPLN�IDDOL\HWOHULQGH�\R÷XQ�
RODUDN�NXOODQDQ��ONHOHU�V�UG�U�OHELOLU�E�\�PH�DGÕQD�|QHPOL�ELU�DYDQWDM�HOGH�
HWPHNWHGLU�� 7RSOXP� KD\DWÕQÕ� HWNLOH\HQ� H÷LWLP�� VD÷OÕN�� J�YHQOLN� JLEL� WHPHO�
NRQXODUÕQ� \DQÕ� VÕUD� ILQDQV�� EDQND�� WLFDUHW� JLEL� HNRQRPLN� DODQODUGD� GD�
\D\JÕQODúDQ�WHNQRORML�NXOODQÕPÕ�JLGHUHN�|QHPLQL�DUWÕUPDNWDGÕU��

7LFDUL� ILUPDODU� HNRQRPLGHNL� WHNQRORMLN� JHOLúLPLQ� HQ� |QHPOL� WHPVLOFLOHUL�
DUDVÕQGD� \HU� DOPDNWDGÕU�� gUQH÷LQ� 7�UNL\H¶GH� ����� \ÕOÕQGD� JHUoHNOHúWLULOHQ�
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WRSODP� $U�*H� KDUFDPDODUÕQÕQ� �����
�� WLFDUL� VHNW|U� WDUDIÕQGDQ� ILQDQVH�
HGLOLUNHQ� EXQX������� LOH� JHQHO� GHYOHW�������� LOH� \�NVHN|÷UHWLP������� LOH�
\XUW�GÕúÕ�ND\QDNODU�YH������LOH�\XUW�LoL�GL÷HU�ND\QDNODU�L]OHPHNWHGLU��78ø.��
�������%X�ED÷ODPGD�� WLFDUL� VHNW|U� LoHULVLQGH�\HU� DODQ� WHNQRORML� ILUPDODUÕQÕQ�
ILQDQVDO� YHULPOLOL÷LQLQ� YH� ULVNOHULQLQ� GR÷UX� ELU� úHNLOGH� GH÷HUOHQGLULOPHVL�
E�\�N�|QHP�WDúÕPDNWDGÕU��

7LFDUL� ILUPDODUÕQ� ILQDQVDO� ULVNOHULQLQ� |Oo�OPHVL� YH�YH\D� |QFHGHQ�
EHOLUOHQHELOPHVL�LoLQ�oRN�VD\ÕGD�PRGHO�JHOLúWLULOPLúWLU��%X�PRGHOOHUGHQ�ELULVL�
LON�oRN�GH÷LúNHQOL� LIODV� WDKPLQ�PRGHOL�RODUDN�OLWHUDW�UGH�\HULQL�DODQ�$OWPDQ�
=�6NRU� PRGHOLGLU� �$OWPDQ� YG�� ������ ������ $OWPDQ� �������� oRN� GH÷LúNHQOL�
GLVNULPLQDQW� DQDOL]� \|QWHPLQL� NXOODQDUDN� LPDODW� VHNW|U�QGH� \HU� DODQ�
ILUPDODUÕQ� ILQDQVDO� ULVN� GXUXPODUÕQÕ� RUWD\D� NR\DQ� ELU� oDOÕúPD�
JHUoHNOHúWLUPLúWLU�� 6RQUDNL� \ÕOODUGD� DQDOL]LQL� J�QFHOOH\HUHN� LPDODW� GÕúÕ� YH�
KLVVHOHUL� ERUVDGD� LúOHP� J|UPH\HQ� ILUPDODUGD� GD� X\JXODQDELOHFHN� úHNLOGH�
JHQLúOHWPLúWLU��)LQDQVDO�ULVN�|Oo�P��\DSDQ�PRGHOOHUGHQ�ELU�GL÷HUL�LVH�*RUGRQ�
/�9��6SULQJDWH�WDUDIÕQGDQ������\ÕOÕQGD�JHOLúWLULOPLúWLU��6SULQJDWH��$OWPDQ�=�
6NRU�PRGHOLQGHQ�KDUHNHWOH�ILUPDODUÕQ�ILQDQVDO�ULVNOHULQL�|OoHQ�oRN�GH÷LúNHQOL�
ELU�LIODV�WDKPLQ�PRGHOL�ROXúWXUPXúWXU��

%X�oDOÕúPDQÕQ�WHPHO�DPDFÕ��%RUVD�øVWDQEXO��%ø67��WHNQRORML�HQGHNVLQGH�\HU�
DODQ� ILUPDODUÕQ� ILQDQVDO� GXUXPODUÕQÕ� $OWPDQ� =�6NRU� YH� 6SULQJDWH� 6�6NRU�
PRGHOOHUL�LOH�DQDOL]�HGHUHN�RODVÕ�ULVNOHUL�RUWD\D�NR\PDNWÕU��%X�DPDoOD�%ø67�
WHNQRORML� HQGHNVLQGH� \HU� DODQ� ��� ILUPDQÕQ� ���������� G|QHPL� ILQDQVDO�
YHULOHUL� NXOODQÕOPÕúWÕU�� /LWHUDW�UGH� KHU� LNL� PRGHOLQ� \HU� DOGÕ÷Õ� YH� WHNQRORML�
ILUPDODUÕQÕQ� NXOODQÕOGÕ÷Õ� D]� VD\ÕGD� oDOÕúPD\D� UDVWODQÕOPÕúWÕU�� %X� ED÷ODPGD�
OLWHUDW�UH�NDWNÕ�VD÷ODQDFD÷Õ�G�ú�Q�OPHNWHGLU��

dDOÕúPDGD� |QFHOLNOL� RODUDN� ILQDQVDO� ULVN� WDKPLQ� \|QWHPOHULQGHQ�$OWPDQ�=�
6NRU� YH� 6SULQJDWH� 6�6NRU� PRGHOOHULQLQ� WHRULN� DUND� SODQÕ� HOH� DOÕQPÕúWÕU��
6RQUDVÕQGD� ILQDQVDO� ULVN� WDKPLQ� \|QWHPOHUL� LOH� LOJLOL� OLWHUDW�U� LQFHOHQPLúWLU��
6RQ� RODUDN� %ø67� WHNQRORML� HQGHNVLQGH� \HU� DODQ� ILUPDODUÕQ� ILQDQVDO� ULVN�
WDKPLQOHUL�$OWPDQ�=�6NRU�YH�6SULQJDWH�6�6NRU�PRGHOOHUL�LOH�DQDOL]�HGLOHUHN�
HOGH�HGLOHQ�VRQXoODU�NDUúÕODúWÕUÕODUDN�\RUXPODQPÕúWÕU��

$OWPDQ�=�6NRU�0RGHOOHUL�

)LUPDODUÕQ� ILQDQVDO� ULVNOHULQL� VÕQÕIODQGÕUDQ� YH� LIODV� RODVÕOÕ÷Õ� KHVDSODPDODUÕ�
\DSDQ� |QF�� oDOÕúPDODUGDQ� ELULVL� %HDYHU� ������� WDUDIÕQGDQ�
JHUoHNOHúWLULOPLúWLU�� %HDYHU� DQDOL]LQGH� ILQDQVDO� DoÕGDQ� EDúDUÕOÕ� YH� EDúDUÕVÕ]�
ILUPDODUÕQ� EHú� \ÕO� |QFHVLQGHNL� ILQDQVDO� YHULOHUL� LOH� WHN� GH÷LúNHQOL�
GLVNLULPLQDQW� DQDOL]� PRGHOLQL� NXOODQPÕúWÕU�� 7HN� GH÷LúNHQOL� GLVNLULPLQDQW�
DQDOL]�PRGHOLQGH� WHN� ELU� ILQDQVDO� RUDQ� �]HULQGHQ� WDKPLQ� \DSÕODELOGL÷LQGHQ�
WXWDUVÕ]�VRQXoODU�YHUHELOPHNWHGLU��$OWPDQ�������������� �(GZDUG�$OWPDQ� LVH�
ILUPDODUÕQ� LNL� VHQH� |QFHNL� ILQDQVDO� YHULOHUL� LOH� \DSÕODQ� oRN� GH÷LúNHQOL�
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GLVNLULPLQDQW�DQDOL]�PRGHOLQLQ�GDKD�EDúDUÕOÕ�VRQXoODU�YHUGL÷LQL�LGGLD�HGHUHN�
oHúLWOL�ILUPD�W�UOHUL��]HULQGH�oDOÕúPDODU�\DSPÕúWÕU��

+DOND�$oÕN�øPDODWoÕ�)LUPDODU�øoLQ�=�6NRU�0RGHOL�

=�6NRU� PRGHOL�� (GZDUG� $OWPDQ� WDUDIÕQGDQ� ����� \ÕOÕQGD� JHOLúWLULOPLúWLU��
0RGHOGH�� ILUPDODUÕQ� ILQDQVDO� UDSRUODUÕQGDQ� \DUDUODQÕODUDN� ELU� VNRU� HOGH�
HGLOPHNWH�YH�EX�VNRUD�J|UH�ILUPDODUÕQ�PDOL�VÕNÕQWÕ�\DúDPD�YH\D�LIODV�RODVÕOÕ÷Õ�
KDNNÕQGD� |QJ|U�OHUGH� EXOXQXOPDNWDGÕU�� =�6NRU� KHVDSODQPDVÕ� DPDFÕ\OD� ���
ILQDQVDO� J|VWHUJH�� OLNLGLWH�� NDUOÕOÕN�� ILQDQVDO� NDOGÕUDo�� ERUo� |GHPH� J�F�� YH�
IDDOL\HW� RUDQODUÕ� ROPDN� �]HUH� EHú� VWDQGDUW� RUDQ� NDWHJRULVLQGH�
VÕQÕIODQGÕUÕOPÕúWÕU�� %X� RUDQODU�� OLWHUDW�UGHNL� SRS�OHUOLNOHULQH�� DUDúWÕUPDQÕQ�
SRWDQVL\HO� X\JXQOX÷XQD� YH� oDOÕúPDGD� LON� GHID� NXOODQÕODQ� ELUNDo� \HQL� RUDQD�
J|UH� VHoLOPLúWLU�� dDOÕúPDGDQ� NXOODQÕODQ� GLVNLULPLQDQW� IRQNVL\RQX� ����
QXPDUDOÕ�HúLWOLNWH�J|VWHULOPHNWHGLU��$OWPDQ������������������

=� �������;����������;���������;����������;���������;�� � ����

;�� �øúOHWPH�6HUPD\HVL���7RSODP�9DUOÕNODU�

)LUPDQÕQ� WRSODP� DNWLIOHULQLQ� LoLQGHNL� QHW� OLNLW� YDUOÕNODUÕQÕQ� SD\ÕQÕ� WHPVLO�
HWPHNWHGLU��/LNLGLWH�YH�ILUPD�E�\�NO�÷��GLNNDWH�DOÕQPÕúWÕU�����

;�� �'D÷ÕWÕOPDPÕú�.DUODU���7RSODP�9DUOÕNODU�

)LUPDQÕQ� ELULNPLú� NDUODUÕQÕQ� WRSODP� DNWLIOHUL� LoLQGHNL� RUDQÕQÕ� WHPVLO�
HWPHNWHGLU��%X�RUDQ�|UW�O��RODUDN� ILUPD�\DúÕ� LOH�\DNÕQGDQ� LOJLOLGLU��gUQH÷LQ�
\HQL� NXUXOPXú� ELU� ILUPDQÕQ� JHoPLú� \ÕOODUGDQ� JHOHQ� ELULNPLú� NDU� RUDQÕQÕQ�
G�ú�N� ROPDVÕ� EHNOHQPHNWHGLU�� 'ROD\ÕVÕ\OD� \HQL� NXUXODQ� ILUPDQÕQ� LIODV�
RODVÕOÕ÷Õ�HVNL�ILUPDODUD�J|UH�GDKD�ID]OD�RODELOPHNWHGLU��

;�� �9HUJL�YH�)DL]�gQFHVL�.DU���7RSODP�9DUOÕNODU�

)LUPDQÕQ�IDL]�YH�YHUJL�LQGLULPOHULQGHQ�|QFHNL�ND]DQoODUÕQÕQ�WRSODP�DNWLIOHUL�
LoLQGHNL� SD\Õ� ED]� DOÕQPDNWDGÕU�� %|\OHFH� KHUKDQJL� ELU� YHUJL� YH\D� NDOGÕUDo�
HWNLVL�ROPDGDQ�YHULPOLOLN�|Oo�OPHNWHGLU��

;�� �3L\DVD�'H÷HUL���7RSODP�%RUoODU�

)LUPDQÕQ� \�N�PO�O�NOHULQLQ� DNWLIOHULQL� DúPDGDQ� YDUOÕNODUÕQÕQ� GH÷HULQLQ� QH�
NDGDU�G�úHELOHFH÷LQL��LIODV�HGHQH�NDGDU��J|VWHUPHNWHGLU���

;�� �7RSODP�6DWÕúODU���7RSODP�9DUOÕNODU�

9DUOÕN� GHYLU� KÕ]ÕQÕ� WHPVLO� HWPHNWHGLU�� ILUPD� YDUOÕNODUÕQÕQ� VDWÕú� JHWLUPH�
NDELOL\HWLQL�J|VWHUHQ�VWDQGDUW�ELU�ILQDQVDO�RUDQGÕU��5HNDEHWoL�NRúXOODUOD�EDúD�
oÕNPDGD�\|QHWLP�NDELOL\HWLQLQ�ELU�|Oo�V�G�U��

=� �*HQHO�6NRU�
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����QXPDUDOÕ�IRQNVL\RQ�o|]�POHQGLNWHQ�VRQUD�HOGH�HGLOHQ�JHQHO�VNRU�$OWPDQ�
WDUDIÕQGDQ�=�6NRU� RODUDN� DGODQGÕUÕOPÕúWÕU�� =�6NRU� VRQXFXQD� J|UH� ILUPDODUÕQ�
ILQDQVDO� ULVNOHUL� KDNNÕQGD� WDKPLQGH� EXOXQXOPDNWDGÕU�� (÷HU� =�6NRU� �����
�]HULQGH� WHVSLW� HGLOLUVH� ILUPDQÕQ� LIODV� ULVNL� WDúÕPDGÕ÷Õ�� ����� DOWÕQGD� WHVSLW�
HGLOLUVH�LIODV�ULVNLQLQ�EXOXQGX÷X�YH�VRQ�RODUDN������LOH������DUDVÕQGD�ELU�VNRU�
KHVDSODQÕUVD� ELOLQPH]OLN� DODQÕQGD� �JUL� DODQ�� ROGX÷X� LIDGH� HGLOPHNWHGLU�
�$OWPDQ��������������

$OWPDQ��������oDOÕúPDVÕQGD�$�%�'�¶GH�����������\ÕOODUÕ�DUDVÕQGD�LIODV�HWPLú�
��� LPDODWoÕ�ILUPD�YH�ILQDQVDO�DoÕGDQ�EDúDUÕOÕ����LPDODWoÕ� ILUPD�ROPDN��]HUH�
WRSODP����ILUPDQÕQ�YHULOHULQL�NXOODQPÕúWÕU��'LVNULPLQDQW�DQDOL]L�VRQXoODUÕQD�
J|UH��ILUPDODUÕQ�ELU�\ÕO�|QFHNL�ILQDQVDO�UDSRUODUÕQD�J|UH�GR÷UX�VÕQÕIODPD�RUDQÕ�
����� LNL� \ÕO� |QFHNL� ILQDQVDO� UDSRUODUÕQD� J|UH� GR÷UX� VÕQÕIODPD� RUDQÕ� ����
RODUDN�WHVSLW�HGLOPLúWLU��

g]HO�øPDODW�)LUPDODUÕ�øoLQ�=¶��6NRU�0RGHOL

$OWPDQ¶ÕQ������\ÕOÕQGD�OLWHUDW�UH�ND]DQGÕUGÕ÷Õ�=�6NRU�PRGHOLQGH��ILUPDODUÕQ�
SL\DVD� GH÷HUOHUL� �]HULQGHQ� ELU� o|]�POHPH� \DSÕOGÕ÷ÕQGDQ� VDGHFH� KLVVHOHUL�
ERUVDGD� LúOHP� J|UHQ� LPDODWoÕ� ILUPDODUD� X\JXODQDELOPHNWH\GL�� $OWPDQ��
RULMLQDO� =�6NRU� PRGHOLQL� JHOLúWLUHUHN� KDOND� DU]� ROPD\DQ� LPDODWoÕ� ILUPDODU�
LoLQGH� NXOODQÕODELOPHVLQL� VD÷ODPÕúWÕU�� *�QFHOOHQHQ� =¶�6NRU� IRQNVL\RQX� ����
QXPDUDOÕ�HúLWOLNWH�J|VWHULOPHNWHGLU��$OWPDQ�YG���������������

=¶� �������;����������;����������;����������;����������;�� � ����

;�� �g]ND\QDN�'HIWHU�'H÷HUL���7RSODP�%RUoODU�

$OWPDQ� ������� =�6NRU� PRGHOLQGH� \HU� DODQ� ;��� ;��� ;�� YH� ;�� RUDQODUÕ�
J�QFHOOHQHQ� =¶�6NRU� PRGHOLQGH� D\QÕ� úHNLOGH� NXOODQÕOPÕúWÕU�� $QFDN� ;�

RUDQÕQGD� \HU� DODQ� ³SL\DVD� GH÷HUL´� NDOGÕUÕODUDN� \HULQH� ³|]ND\QDN� GHIWHU�
GH÷HUL´�HNOHQPLúWLU��$\UÕFD�IRQNVL\RQGDNL�NDWVD\ÕODUGD�GH÷LúHQ�RUDQODUD�J|UH�
J�QFHOOHQPLúWLU��

����QXPDUDOÕ�IRQNVL\RQGDQ�HOGH�HGLOHQ�=¶�6NRUX��������]HULQGH�WHVSLW�HGLOLUVH�
ILUPDQÕQ� ILQDQVDO� \DSÕVÕQÕQ� J�oO�� ROGX÷X�� ����� DOWÕQGD� WHVSLW� HGLOLUVH� LIODV�
ULVNLQLQ�EXOXQGX÷X�YH�VRQ�RODUDN������LOH������DUDVÕQGD�ELU�VNRU�KHVDSODQÕUVD�
ELOLQPH]OLN�DODQÕQGD��JUL� DODQ��ROGX÷X�YH� L]OHQLOPHVL�JHUHNWL÷L�EHOLUWLOPLúWLU�
�$OWPDQ�������������

g]HO�YH�+DOND�$oÕN�øPDODW�'ÕúÕ�)LUPDODU�øoLQ�=¶¶�6NRU�0RGHOL��

$OWPDQ¶ÕQ������\ÕOÕQGD�JHOLúWLUGL÷L�=�6NRUX�YH�GDKD�VRQUD�J�QFHOOHQHQ�=¶�
6NRUX� VDGHFH� LPDODW� VHNW|U�QGH� \HU� DODQ� ILUPDODU� LoLQ� WDVDUODQPÕúWÕU��
+L]PHWOHU� VHNW|U�� JLEL� LPDODW� GÕúÕ� RODQ� VHNW|UOHU� NDSVDPÕQGD� ELU� DQDOL]LQ�
ROPDPDVÕ�HOHúWLUL�NRQXVX�\DSÕOPÕúWÕU��6HNW|UHO�|]HOOLNOHU��ILUPD�E�\�NO�NOHUL�
YH� PRGHOGH� \HU� DODQ� GH÷LúNHQOHULQ� ILQDQVDO� ULVNOHUL� DoÕNODPD� J�F�� JLEL�
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XQVXUODUÕQ� GH÷HUOHQGLUPHOHUL� VRQXFX�� PRGHOGH� ����� \ÕOÕQGD� WHNUDU� ELU�
J�QFHOOHPH�\DSÕOPÕúWÕU��.XODOÕ��������������

øPDODW� VHNW|U�� GÕúÕQGD� \HU� DODQ� ILUPDODUD� GD� X\JXODQDELOHQ� =¶¶�6NRUX� ����
QXPDUDOÕ�IRQNVL\RQGD�J|VWHULOPHNWHGLU��$OWPDQ�������������

=¶¶� ������;���������;���������;���������;�� � � � ����

=¶¶�6NRUX� HOGH� HGLOLUNHQ� RULMLQDO� PRGHOGHQ� ;�� oÕNDUÕODUDN� RUDQ� NDWVD\ÕODUÕ�
GH÷LúWLULOPLúWLU�� =¶¶�6NRUX� YDUOÕNODUÕQ� ILQDQVPDQ� W�U�Q�Q� ILUPDODU� DUDVÕQGD�
E�\�N� |Oo�GH� IDUNOÕOÕN� J|VWHUGL÷L� YH� ILQDQVDO� NLUDODPD� NDSLWDOL]DV\RQX� JLEL�
|QHPOL�G�]HQOHPHOHULQ�\DSÕOPDGÕ÷Õ�ELU�HQG�VWULGH�NXOODQÕúOÕ�ROPDNWDGÕU��

)RQNVL\RQGDQ� HOGH� HGLOHQ� =¶¶�6NRUX�� ���¶GDQ� \�NVHN� LVH� ILUPDQÕQ� ILQDQVDO�
DoÕGDQ�J�YHQGH�ROGX÷X�����¶GHQ�G�ú�N�LVH�LIODV�ULVNLQLQ�EXOXQGX÷X�YH�����LOH�
���� DUDVÕQGD� LVH� JUL� DODQGD� ROGX÷X� LGGLD� HGLOPHNWHGLU� �.XODOÕ�� ������ ������
dDOÕúPDGD� WHNQRORML� ILUPDODUÕ� ED]ÕQGD� ELU� DUDúWÕUPD� \DSÕOGÕ÷ÕQGDQ� ����
QXPDUDOÕ�HúLWOLNWHNL�=¶¶�VNRU�PRGHOL�NXOODQÕODFDNWÕU��

6SULQJDWH�6�6NRU�0RGHOL�

*RUGRQ� /�9�� 6SULQJDWH�� $OWPDQ� =�VNRU� PRGHOLQGHQ� KDUHNHWOH� ILUPDODUÕQ�
ILQDQVDO� ULVNOHULQL� |OoHQ� ELU� PRGHO� JHOLúWLUPLúWLU�� ����� \ÕOÕQGD� OLWHUDW�UH�
ND]DQGÕUÕODQ� PRGHO�� oRN� GH÷LúNHQOL� GLVNULPLQDQW� DQDOL]� \|QWHPLQGHQ�
\DUDUODQÕODUDN� ��� ILQDQVDO� RUDQ� DUDVÕQGDQ� �� RUDQÕQ� VHoLOPHVL� LOH�
ROXúWXUXOPXúWXU��*RUGRQ�/�9��6SULQJDWH��ILQDQVDO�DoÕGDQ�EDúDUÕOÕ����ILUPD�YH�
LIODV� HWPLú� ��� ILUPD� ROPDN� �]HUH� WRSODP� ��� ILUPD� YHULOHUL� LOH� WHVW� HWWL÷L�
PRGHOLQGH�������EDúDUÕ�RUDQÕ�\DNDODPÕúWÕU��=DQXUL�YG��������������6SULQJDWH�
PRGHOL� \DNDODGÕ÷Õ� EX� EDúDUÕ� RUDQÕ� LOH� OLWHUDW�UGH� 6SULQJDWH� 6�6NRU� PRGHOL�
DGÕ\OD�VÕNoD�NXOODQÕOPDNWDGÕU��6SULQJDWH�6�6NRU�PRGHOL�����QXPDUDOÕ�HúLWOLNWH�
J|VWHULOPHNWHGLU��+RH�������������

6� ������;���������;���������;��������;�� � � � ����

;�� øúOHWPH�6HUPD\HVL���7RSODP�9DUOÕNODU�

;���9HUJL�YH�)DL]�gQFHVL�.DU���7RSODP�9DUOÕNODU�

;���9HUJL�YH�)DL]�gQFHVL�.DU���.ÕVD�9DGHOL�%RUoODU�

;���7RSODP�VDWÕúODU���7RSODP�9DUOÕNODU�

(úLWOLNWHQ� HOGH� HGLOHQ� 6�6NRU� �����¶GHQ� N�o�N� ROXUVD� ILUPDQÕQ� ILQDQVDO�
DoÕGDQ�EDúDUÕVÕ]�ROGX÷X��E�\�N�oÕNDUVD�EDúDUÕOÕ�ROGX÷X�LGGLD�HGLOPHNWHGLU��

/LWHUDW�U�

)LUPDODUÕQ� JHoPLú� ILQDQVDO� YHULOHULQL� NXOODQDUDN� JHOHFH÷H� \|QHOLN�
WDKPLQOHUGH� EXOXQPDN� oRN� VD\ÕGD� DUDúWÕUPDFÕQÕQ� LOJLVLQL� oHNPLúWLU�� gQF��
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oDOÕúPDODUGDQ� %HDYHU� �������� $OWPDQ� �������� 2KOVRQ� �������� =PLMHZVNL�
������� JHOLúWLUGLNOHUL�PRGHOOHU� LOH� ILQDQVDO� ULVN� WDKPLQL� OLWHUDW�U�QH� |QHPOL�
NDWNÕGD� EXOXQPXúODUGÕU�� $\UÕFD� *RUGRQ� 6SULQJDWH� ����� \ÕOÕQGD� YH� -�� *��
)XOPDU� ����� \ÕOÕQGD� NHQGL� JHOLúWLUGLNOHUL� PRGHOOHULQL� OLWHUDW�UH�
ND]DQGÕUPÕúODUGÕU��+XR����������������

gQF��oDOÕúPDODUÕQ�DUGÕQGDQ�SHN�oRN�DUDúWÕUPDFÕ�IDUNOÕ�HQG�VWUL�NROODUÕQGD�\HU�
DODQ� ILUPDODUÕQ� ILQDQVDO� ULVN� WDKPLQLQH� \|QHOLN� oDOÕúPDODUGD� EXOXQPXúWXU��
3R\UD]� YH� 8oPD� �������� 7�UNL\H¶GH� IDDOL\HW� J|VWHUHQ� YH� WXUL]P�� WHNVWLO��
WDUÕP� YH� XODúÕP� VHNW|UOHULQGH� \HU� DODQ� LKUDFDWoÕ� ILUPDODUÕQ� ILQDQVDO�
GXUXPODUÕQÕ� ����� YH� ����� NUL]OHUL� ED÷ODPÕQGD� $OWPDQ� =�6NRU� PRGHOL�
\DUGÕPÕ\OD� LQFHOHPLúWLU�� $OWPDQ� PRGHOL� VRQXoODUÕ� VHNW|UOHULQ� ILQDQVDO�
NUL]OHUGHQ�oRN�ID]OD�HWNLOHQPHGL÷LQL�RUWD\D�NR\PXúWXU���

&KXQJ� YG�� �������� <HQL� =HODQGD¶GDNL� EDúDUÕVÕ]� ILQDQV� ILUPDODUÕQÕ�� WHN�
GH÷LúNHQOL� GLVNLULPLQDQW� DQDOL]L�� oRN� GH÷LúNHQOL� GLVNLULPLQDQW� DQDOL]L� YH�
\DSD\�VLQLU�D÷ODUÕ�PRGHOOHULQL�NDUúÕODúWÕUDUDN�DQDOL]H� WDEL� WXWPXúWXU�� øIODVWDQ�
ELU�\ÕO�|QFHNL�YHULOHU�NXOODQÕOGÕ÷ÕQGD�$OWPDQ�=�6NRUX�PRGHOLQGH�EXOXQDQ�EHú�
RUDQGDQ� G|UG�Q�Q� GL÷HU� PRGHOOHUGHQ� GDKD� EDúDUÕOÕ� VRQXoODU� YHUGL÷L�
J|]OHQPLúWLU���

0X]ÕU� YH� dD÷ODU� �������� LIODV� |QFHVL� ELU� \ÕOD� DLW� YHULOHU� LOH� VHNL]� IDUNOÕ�
ILQDQVDO� ULVN� PRGHOLQL� 7�UNL\H¶GH� WHVW� HWPLúWLU�� 6RQXoODUD� J|UH� HQ� EDúDUÕOÕ�
PRGHO�������GR÷UX�VÕQÕIODQGÕUPD�RUDQÕ�LOH�2KOVRQ�WDUDIÕQGDQ�JHOLúWLULOHQ�2�
6NRU�PRGHOLGLU��

3DWKDQ���������oDOÕúPDVÕQGD�$%'�EDQNDODUÕQGD�EDQND�NXUXOX�\DSÕVÕ�LOH�ULVN�
DOPD� LOLúNLVLQL� LQFHOHPLúWLU�� 6RQXoODUD� J|UH�� N�o�N� NXUXOODUD� VDKLS� \D� GD�
&(2� WDUDIÕQGDQ� \|QHWLOPH\HQ� EDQNDODUÕQ� ILQDQVDO� DoÕGDQ� GDKD� ULVNOL� ELU�
NRQXPGD�EXOXQGX÷X�WHVSLW�HGLOPLúWLU��

:DQJ�YH�&DPSEHOO���������NHQGLOHULQLQ�UHYL]H�HWWL÷L�$OWPDQ�=�6NRU�PRGHOL�
LOH�RULMLQDO�=�6NRU�PRGHOLQL�dLQ�ILUPDODUÕ�LoLQ�X\JXODPÕúWÕU��5HYL]H�HGLOHQ�=�
6NRU�PRGHOLQLQ�GDKD�EDúDUÕOÕ�WDKPLQOHUGH�EXOXQGX÷X�WHVSLW�HGLOPLúWLU��

/LIVFKXW]�YH�-DFREL�������������������\ÕOODUÕ�DUDVÕQGD�øVUDLO¶GHNL�KDOND�DoÕN�
ILUPDODU� �]HULQGH�$OWPDQ�=�6NRU�PRGHOLQLQ� LNL� YHUVL\RQXQX�NXOODQDUDN� ELU�
oDOÕúPD�JHUoHNOHúWLUPLúWLU��$QDOL]�VRQXoODUÕ��ILUPDODUÕQ�LIODVÕQGDQ�ELU�\ÕO�|QFH�
����GR÷UXOXN�RUDQÕ\OD�YH�LIODVWDQ�LNL�\ÕO�|QFH�����GR÷UXOXN�RUDQÕ\OD�WDKPLQ�
HGLOGL÷LQL�J|VWHUPLúWLU��

7HU]L� �������� $OWPDQ� =�6NRUXQX� HVDV� DODUDN� RQ� GRNX]� ILQDQVDO� UDV\R�
EHOLUOHPLúWLU�� %HOLUOHQHQ� UDV\RODU�� WHNOL� YH� oRNOX� LVWDWLVWLNVHO� DQDOL]H� WDEL�
WXWXODUDN� oDOÕúPDGD� NXOODQÕODFDN� DOWÕ� UDV\R� VHoLOPLúWLU�� $QDOL]GH� NXOODQÕODQ�
PRGHOLQ�������GR÷UXOXN�RUDQÕQD�VDKLS�ROGX÷X�VDSWDQPÕúWÕU���
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$OPDP\�YG�� ��������%LUOHúLN�.UDOOÕNWDNL� ILUPDODUÕQ� ILQDQVDO� VD÷ODPOÕNODUÕQÕ�
|OoPHN�DPDFÕ\OD�$OWPDQ�=�6NRUXQX�JHQLúOHWPLúWLU��dDOÕúPDGD�GLVNLULPLQDQW�
DQDOL]L�YH�SHUIRUPDQV�RUDQODUÕ�NXOODQÕOPÕúWÕU��(OGH�HGLOHQ�VRQXoODUD�J|UH��=�
6NRU� PRGHOLQH� QDNLW� DNÕP� GH÷LúNHQL� HNOHQGL÷L� WDNGLUGH� GDKD� DQODPOÕ�
VRQXoODU�YHUGL÷L�WHVSLW�HGLOPLúWLU���

7RUDPDQ� YH� .DUDFD� �������� 7�UNL\H¶GH� IDDOL\HW� J|VWHUHQ� %ø67¶H� ND\ÕWOÕ�
NLP\D�VHNW|U��ILUPDODUÕQÕQ�ILQDQVDO�DQDOL]OHULQL�JHUoHNOHúWLUPLúWLU��$OWPDQ�=�
6NRUXQXQ� ELU� GH÷LúNHQ� RODUDN� NXOODQÕOGÕ÷Õ� DQDOL]� VRQXoODUÕQD� J|UH�� WRSODP�
YDUOÕNODU� LoLQGHNL� QHW� oDOÕúPD� VHUPD\HVLQLQ�� VWRNODUÕQ� YH� WRSODP� ERUoODUÕQ�
SD\�DUWÕúODUÕQÕQ�ILUPDODUÕQ�ILQDQVDO�EDúDUÕODUÕ��]HULQGH�oRN�|QHPOL�ELU�HWNL\H�
VDKLS�ROGX÷X�WHVSLW�HGLOPLúWLU���

/LWHUDW�UGH�ELOLúLP�YH�WHNQRORML�ILUPDODUÕQD�\|QHOLN�oDOÕúPDODUGD�PHYFXWWXU���

%�\�NDUÕNDQ� YH� %�\�NDUÕNDQ� �������� %ø67¶WH� LúOHP� J|UHQ� ELOLúLP� VHNW|U��
ILUPDODUÕQÕQ�$OWPDQ�=�6NRU� YH� 6SULQJDWH� 6�6NRU�PRGHOOHUL\OH� LQFHOHPLúWLU��
$129$� WHVWL�� UHJUHV\RQ� YH� NRUHODV\RQ� DQDOL]OHULQLQ� NXOODQÕOGÕ÷Õ� oDOÕúPD�
VRQXoODUÕQD�J|UH�ILUPDODUGD�ILQDQVDO�ULVNOHULQ�EXOXQPDGÕ÷Õ�WHVSLW�HGLOPLúWLU��

.Ro� YH� 8OXFDQ� �������� UHHO� VHNW|U� LúOHWPHOHULQLQ� EDúDUÕVÕ]OÕN� GXUXPODUÕQÕQ�
WHVSLWL�DPDFÕ\OD�%ø67¶WH�\HU�DODQ�WHNVWLO�YH�WHNQRORML�ILUPDODUÕQÕQ�YHULOHUL�LOH�
ELU� oDOÕúPD� JHUoHNOHúWLUPLúWLU�� dDOÕúPDGD��$OWPDQ� =�6NRUX�PRGHOL� LOH� HOGH�
HGLOHQ�GH÷HUOHU�$1),6�\|QWHPL�LOH�DQDOL]�HGLOPLúWLU��$QDOL]�VRQXoODUÕQD�J|UH�
$1),6� LOH� ROXúWXUXODQ�PRGHOLQ� ILQDQVDO� WDKPLQGH� HWNLQ� ELU� \|QWHP� ROGX÷X�
J|U�OP�úW�U��

7�UN� YH�.�UNO�� ��������%ø67¶H� ND\ÕWOÕ� \HGL� IDUNOÕ� VHNW|UGHNL� ���� ILUPDQÕQ�
ILQDQVDO�GXUXPODUÕQÕ� WHVSLW� HWPHN�DPDFÕ\OD�$OWPDQ�=�6NRU�YH�6SULQJDWH�6�
6NRU� PRGHOOHUL� LOH� ELU� oDOÕúPD� JHUoHNOHúWLUPLúWLU�� $QDOL]� VRQXoODUÕQD� J|UH��
$OWPDQ� PRGHOL� ���� úLUNHWWHQ� ���
LQLQ� ������� 6SULQJDWH� PRGHOL� LVH� ����
úLUNHWWHQ���
LQLQ�������ILQDQVDO�VWUHV�DOWÕQGD�ROPDGÕ÷ÕQÕ�J|VWHUPLúWLU��

+RH� YG�� �������� 0DOH]\D¶GDNL� WHNQRORML� ILUPDODUÕQÕQ� ILQDQVDO�
SHUIRUPDQVODUÕQÕ� DQDOL]� HWPLúWLU�� $UDúWÕUPD� VRQXoODUÕQD� J|UH�� $OWPDQ� =�
6NRUX�PRGHOLQGH�EHOLUWLOHQ�J�YHQOL�E|OJH�ILUPDODUÕQÕQ�EHú�\ÕO�ER\XQFD�DUWWÕ÷Õ��
ULVNOL�E|OJH�ILUPDODUÕQÕQ�LVH�D]DOGÕ÷Õ�WHVSLW�HGLOPLúWLU��

0RGHO�YH�9HUL�6HWL�

dDOÕúPDGD� %ø67� WHNQRORML� HQGHNVLQGH� \HU� DODQ� ��� ILUPDQÕQ� ����������
G|QHPL� NRQVROLGH� ILQDQVDO� YHULOHUL� LOH� ELU� ULVN� DQDOL]L� JHUoHNOHúWLULOPLúWLU��
$QDOL]GH�KL]PHW�VHNW|U��ILUPDODUÕ�LoLQ�J�QFHOOHQHQ�$OWPDQ�=¶¶�6NRU�PRGHOL�
LOH� 6SULQJDWH�6�6NRU�PRGHOL� NXOODQÕOPÕúWÕU�� )LQDQVDO�YHULOHU� LOJLOL� ILUPDODUÕQ�
UHVPL� LQWHUQHW� VLWHOHUL� YH� .DPX\X� $\GÕQODWPD� 3ODWIRUPXQXQ� LQWHUQHW�
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VLWHVLQGHQ� WHPLQ� HGLOPLúWLU�� 3L\DVD� GH÷HULQLQ� EHOLUOHQPHVL� DPDFÕ� LOH�
NXOODQÕODQ�KLVVH�VHQHGL�IL\DWODUÕ�LVH�øú�<DWÕUÕP�LQWHUQHW�VLWHVLQGHQ�DOÕQPÕúWÕU��

dDOÕúPDQÕQ�DQDOL]�NÕVPÕQGD�ED]Õ�NÕVÕWODPDODU�PHYFXWWXU�� øON�NÕVÕW�������\ÕOÕ�
LWLEDUL\OH� %ø67� WHNQRORML� HQGHNVLQH� ND\ÕWOÕ� ��� WDQH� ILUPD� EXOXQPDNWDGÕU��
$QFDN� )RQHW� %LOJL� 7HNQRORMLOHUL� $�ù�� ����� \ÕOÕQGD�� .DIHLQ� <D]ÕOÕP�
+L]PHWOHUL� 7LFDUHW� $�ù�� ����� \ÕOÕQGD� YH� 6PDUWLNV� <D]ÕOÕP� $�ù�� LVH� �����
\ÕOÕQGD�KDOND� DU]� HGLOHUHN�ERUVDGD� LúOHP�J|UPH\H�EDúODGÕ÷ÕQGDQ�DQDOL]�GÕúÕ�
EÕUDNÕOPÕúWÕU�� øNLQFL� NÕVÕW�� DQDOL]GH� NXOODQÕODQ� ILUPDODU� ERUVDGD� LúOHP� J|UHQ�
KDOND� DoÕN� ILUPDODU� ROGX÷XQGDQ�� oDOÕúPDQÕQ� ELU� \DWÕUÕP� WDYVL\HVL� QLWHOL÷LQH�
E�U�QPHPHVL�DGÕQD�UDVWJHOH�NRGODQDUDN�\RUXPODQPÕúWÕU��

7DEOR� �¶GH� oDOÕúPDGD� NXOODQÕODQ� ILUPD� LVLPOHUL� DOIDEHWLN� VÕUD\D� J|UH�
YHULOPLúWLU��

7DEOR����dDOÕúPDGD�.XOODQÕODQ�)LUPDODU

6ÕUD .RGX� ùLUNHW�8QYDQÕ�
�� $/&7/� $OFDWHO�/XFHQW�7HOHWDú�7HOHNRP�QLNDV\RQ�$�ù��
�� $5(1$� $UHQD�%LOJLVD\DU�6DQD\L�YH�7LFDUHW�$�ù��
�� $50'$� $UPDGD�%LOJLVD\DU�6LVWHPOHUL�6DQD\L�YH�7LFDUHW�$�ù��
�� $6(/6� $VHOVDQ�(OHNWURQLN�6DQD\L�YH�7LFDUHW�$�ù��
�� '*$7(� 'DWDJDWH�%LOJLVD\DU�0DO]HPHOHUL�7LFDUHW�$�ù��
�� '(63&� 'HVSHF�%LOJLVD\DU�3D]DUODPD�YH�7LFDUHW�$�ù��
�� (6&20� (VFRUW�7HNQRORML�<DWÕUÕP�$�ù��
�� ,1'(6� øQGHNV� %LOJLVD\DU� 6LVWHPOHUL� 0�KHQGLVOLN� 6DQD\L� YH�

7LFDUHW�$�ù��
�� .$5(/� .DUHO�(OHNWURQLN�6DQD\L�YH�7LFDUHW�$�ù��
��� .5217� .URQ�7HOHNRP�QLNDV\RQ�+L]PHWOHUL�$�ù��
��� /,1.� /LQN�%LOJLVD\DU� 6LVWHPOHUL�<D]ÕOÕPÕ� YH�'RQDQÕPÕ� 6DQD\L�

9H�7LFDUHW�$�ù��
��� /2*2� /RJR�<D]ÕOÕP�6DQD\L�YH�7LFDUHW�$�ù��
��� 1(7$6� 1HWDú�7HOHNRP�QLNDV\RQ�$�ù��
��� 3.$57� 3ODVWLNNDUW� $NÕOOÕ� .DUW� øOHWLúLP� 6LVWHPOHUL� 6DQD\L� YH�

7LFDUHW�$�ù��

%XOJXODU�

%X� E|O�PGH� %ø67� WHNQRORML� HQGHNVLQH� ND\ÕWOÕ� ILUPDODUÕQ� ILQDQVDO�
YHULOHULQGHQ� KD]ÕUODQDQ� $OWPDQ� =´�6NRU� YH� 6SULQJDWH� 6�6NRU� GH÷HUOHUL� YH�
\RUXPODUÕQD� \HU� YHULOPLúWLU�� +HU� LNL� PRGHOGH� HQ� EDúDUÕOÕ� WDKPLQOHU� ELU� \ÕO�
|QFHVL� ILQDQVDO� YHULOHUH� J|UH� \DSÕOGÕ÷ÕQGDQ� EXUDGD� VDGHFH� ELU� \ÕO� |QFHVL�
YHULOHUH�J|UH�\RUXPODUGD�EXOXQXOPXúWXU��

7DEOR��¶GH�%ø67�WHNQRORML�HQGHNVLQH�ND\ÕWOÕ����ILUPDQÕQ�����������\ÕOODUÕQD�
DLW� $OWPDQ� =´�6NRU� GH÷HUOHULQH� \HU� YHULOPLúWLU�� 6RQ� DOWÕ� \ÕO� LoLQGH� VHNW|U�
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RUWDODPDVÕQÕQ� HQ� EDúDUÕOÕ� ROGX÷X� G|QHP� ����� \ÕOÕGÕU�� ����� \ÕOÕQGD� ���
ILUPDQÕQ� $OWPDQ� =´�6NRU� RUWDODPDVÕ� ������ RODUDN� KHVDSODQPÕúWÕU�� %X�
G|QHPGH� 7��� 7�� YH� 7�� ILUPDODUÕQÕQ� =´�6NRU� GH÷HUOHULQLQ� \�NVHNOL÷L� J|]H�
oDUSPDNWDGÕU�� )LUPD� RUWDODPDODUÕQD� EDNÕOGÕ÷ÕQGD� LVH� HQ� VD÷ODP� ILQDQVDO�
\DSÕ\D� VDKLS� ILUPD� 7��¶G�U�� )LUPD�� LQFHOHQHQ� \ÕOODUÕQ� W�P�QGH� \�NVHN� =´�
6NRU� GH÷HUOHULQH� XODúDUDN� RUWDODPD� ������ =´�6NRU� GH÷HULQH� XODúPÕúWÕU�� %X�
VNRUXQ� ���¶QÕQ� ROGXNoD� �VW�QGH� ROGX÷X�G�ú�Q�O�UVH�7��¶�Q oRN� EDúDUÕOÕ� ELU�
ILQDQVDO� SHUIRUPDQVD� VDKLS� ROGX÷X� V|\OHQHELOPHNWHGLU�� øOJLOL� G|QHPGH�
ILQDQVDO� DoÕGDQ� HQ� EDúDUÕVÕ]� ILUPD� LVH� ����� RUWDODPDVÕ\OD� 7�� ILUPDVÕGÕU�� %X�
VNRU�GH÷HUL�$OWPDQ�VÕQÕIODQGÕUÕOPDVÕQGD�JUL� DODQGD�EXOXQGX÷XQGDQ�GLNNDWOH�
L]OHQPHVL�JHUHNPHNWHGLU��

7DEOR����7HNQRORML�)LUPDODUÕQÕQ�=¶¶�6NRU�'H÷HUOHUL

)LUPD� ����� ����� ����� ����� ����� ����� )LUPD�
2UWDODPDVÕ�

7�� ����� ����� ����� ������ ����� ����� ������
7�� ����� ����� ����� ������ ����� ����� ������
7�� ����� ����� ����� ����� ����� ����� �����
7�� ����� ����� ����� ����� ����� ����� �����
7�� ����� ����� ����� ������ ����� ����� ������
7�� ����� ����� ����� ����� ����� ����� �����
7�� ����� ����� ����� ����� ����� ����� �����
7�� ����� ����� ����� ����� ����� ����� �����
7�� ����� ����� ����� ����� ����� ����� �����
7��� ����� ����� ����� ������ ����� ����� ������
7��� ����� ����� ����� ����� ����� ����� ������
7��� ����� ����� ����� ����� ����� ����� �����
7��� ����� ����� ����� ����� ����� ����� �����
7��� ����� ����� ����� ������ ����� ����� ������
6HNW|U�
2UWDODPDVÕ�

����� ����� ����� ����� ����� ����� �

7DEOR� �¶WH� $OWPDQ� VÕQÕIODQGÕUPDVÕQD� J|UH� J�YHQOL�� ULVNOL� YH� JUL� E|OJHGHNL�
ILUPD� VD\ÕODUÕQD� \HU� YHULOPLúWLU�� 7HNQRORML� ILUPDODUÕQÕQ� ILQDQVDO� DoÕGDQ� HQ�
EDúDUÕOÕ� ROGX÷X� \ÕO� ����¶GLU�� %X� G|QHPGH� ��� ILUPD� J�YHQOL� E|OJHGH\NHQ�
VDGHFH� �� ILUPD� JUL� E|OJHGH� \HU� DOPDNWDGÕU��5LVNOL� E|OJHGH� LVH� KLoELU� ILUPD�
EXOXQPDPDNWDGÕU�� ����� \ÕOÕ� LVH� ILQDQVDO� DoÕGDQ� HQ� VÕNÕQWÕOÕ� G|QHPL� LúDUHW�
HWPHNWHGLU�� ����� \ÕOÕQGD� �� ILUPD� J�YHQOL� E|OJHGH� EXOXQXUNHQ�� �� ILUPD� JUL�
E|OJHGH�\HU�DOPÕúWÕU��5LVNOL�E|OJHGH�ILUPD�EXOXQPDPDNWDGÕU��
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7DEOR����=´�6NRU�0RGHOLQH�*|UH�*�YHQOL��*UL�YH�5LVNOL�%|OJHOHUGHNL�)LUPD�
6D\ÕODUÕ�

<ÕOODU� *�YHQOL�%|OJH�
=¶¶�!�����

*UL�%|OJH�
������=¶¶������

5LVNOL�%|OJH�
=¶¶�������

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

7DEOR� �� YH�7DEOR� �¶WHNL� VRQXoODU� LQFHOHQGL÷LQGH�%ø67� WHNQRORML� HQGHNVLQH�
ND\ÕWOÕ� ILUPDODUÕQ� ILQDQVDO� DoÕGDQ� SR]LWLI� ELU� J|U�Q�P� VHUJLOHGLNOHUL�
J|U�OHELOPHNWHGLU��(OGH�HGLOHQ�VRQXoODUD�J|UH������������G|QHPLQGH�KLoELU�
ILUPD� ULVNOL� E|OJHGH� EXOXQPDPDNWDGÕU��%ø67� WHNQRORML� HQGHNVLQGH� \HU� DODQ�
ILUPDODUÕQ� V|]� NRQXVX� G|QHPGH� LIODV� WDOHELQGH� EXOXQPDPDODUÕ� $OWPDQ�
PRGHOL� LOH� WXWDUOÕ� VRQXoODU� HOGH� HGLOGL÷LQL� J|VWHUPHNWHGLU��%X�ED÷ODPGD�ELU�
\ÕO� |QFHVL� YHULOHUH� J|UH� $OWPDQ� PRGHOLQLQ� |QJ|U�� WXWDUOÕOÕ÷Õ� W�P� \ÕOODUGD�
����¶G�U��

7DEOR����7HNQRORML�)LUPDODUÕQÕQ�6�6NRU�'H÷HUOHUL

)LUPD� ����� ���� ���� ����� ���� ����� )LUPD�
2UWDODPDVÕ�

7�� ����� ����� ����� ����� ����� �
�����

�����

7�� ����� ����� ����� ����� ����� ����� �����
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7�� ����� ����� ����� ����� ����� ����� �����
7�� �

�����
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7��� ����� ����� ����� ����� ����� ����� �����
7��� ����� ����� ����� ����� ����� ����� �����
7��� ����� ����� ����� ����� ����� ����� �����
7��� ����� ����� ����� ����� ����� ����� �����
6HNW|U�
2UWDODPDVÕ�

����� ����� ����� ����� ����� ����� �
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7DEOR��¶WH�%ø67�WHNQRORML�HQGHNVLQH�ND\ÕWOÕ����ILUPDQÕQ�����������\ÕOODUÕQD�
DLW� 6SULQJDWH� 6�6NRU� GH÷HUOHULQH� \HU� YHULOPLúWLU�� 6SULQJDWH� PRGHOLQH� J|UH�
VHNW|U�Q� ILQDQVDO� DoÕGDQ� HQ� EDúDUÕOÕ� \ÕOÕ� ����� LOH� ����¶GLU�� �����\ÕOÕQGD� LVH�
����� LOH� HQ� G�ú�N� 6SULQJDWH� 6�6NRUX� HOGH� HGLOPLúWLU�� )LUPD� RUWDODPDODUÕQD�
EDNÕOGÕ÷ÕQGD�LVH� ILQDQVDO�DoÕGDQ�HQ�EDúDUÕOÕ� ILUPD������ LOH�7��� ILUPDVÕGÕU��7�

YH�7��ILUPDODUÕ�VÕUDVÕ\OD������YH������6�6NRU�GH÷HUOHUL�LOH�ILQDQVDO�DoÕGDQ�HQ�
EDúDUÕVÕ]�RUWDODPDODUD�VDKLS�ILUPDODUGÕU��

6SULQJDWH�PRGHOL�$OWPDQ�PRGHOLQGHQ�IDUNOÕ�RODUDN�ILUPDODUÕ�J�YHQOL�YH�ULVNOL�
ROPDN��]HUH�LNL�E|OJH�ED]ÕQGD�VÕQÕIODQGÕUPÕúWÕU��7DEOR��¶WH�6SULQJDWH�6�6NRU�
PRGHOL� VRQXoODUÕQD� J|UH� J�YHQOL� YH� ULVNOL� E|OJHOHUGHNL� ILUPD� VD\ÕODUÕ�
J|VWHULOPLúWLU�������YH������\ÕOODUÕQGD�WHNQRORML�ILUPDODUÕQÕQ�WDPDPÕ�J�YHQOL�
E|OJHGH�\HU�DOPDNWDGÕU�������\ÕOÕQGD� LVH��� ILUPD� ULVNOL�E|OJHGH�EXOXQXUNHQ�
���ILUPD�J�YHQOL�E|OJHGHGLU��

7DEOR� �¶WH� ����� \ÕOÕQGDNL� ILQDQVDO� YHULOHUH� J|UH� ����� \ÕOÕQGD� LIODV� HWPHVL�
|QJ|U�OHQ�ILUPD�VD\ÕVÕ����EDúDUÕOÕ�ILUPD�VD\ÕVÕ���¶GLU��$QFDN������\ÕOÕQGD�KLo�
ILUPD�LIODV� WDOHELQGH�EXOXQPDGÕ÷Õ� LoLQ�PRGHOLQ�WDKPLQ� WXWDUOÕOÕ÷Õ������¶GLU��
����� \ÕOÕQGDNL� ILQDQVDO� YHULOHUH� J|UH� ����� \ÕOÕQGD� LIODV� HWPHVL� |QJ|U�OHQ�
ILUPD� VD\ÕVÕ� ��� EDúDUÕOÕ� ILUPD� VD\ÕVÕ� ��¶GXU�� 0RGHOLQ� WDKPLQ� WXWDUOÕOÕ÷Õ�
�����¶GLU�� ����� \ÕOÕQGDNL� ILQDQVDO� YHULOHUH� J|UH� ����� \ÕOÕQGD� LIODV� HWPHVL�
|QJ|U�OHQ� ILUPD� VD\ÕVÕ� ��� EDúDUÕOÕ� ILUPD� VD\ÕVÕ� ��¶GLU�� 0RGHOLQ� WDKPLQ�
WXWDUOÕOÕ÷Õ������¶GLU�������\ÕOÕQGDNL�ILQDQVDO�YHULOHUH�J|UH������\ÕOÕQGD�LIODV�
HWPHVL� |QJ|U�OHQ� ILUPD� VD\ÕVÕ� \RNWXU�� ����� \ÕOÕQGD� KLoELU� ILUPD� LIODV�
HWPHGL÷L�LoLQ�PRGHO�|QJ|U��WXWDUOÕOÕ÷Õ�����¶G�U��$\QÕ�VRQXo������\ÕOÕ�LoLQGH�
JHoHUOLGLU� ú|\OH� NL� ����� \ÕOÕQGDNL� ILQDQVDO� YHULOHUH� J|UH� ����¶GH� KLo� ILUPD�
LIODV� HWPHPHVL� JHUHNPHNWHGLU�� 'ROD\ÕVÕ\OD� ����� \ÕOÕ� LoLQ� PRGHO� |QJ|U��
WXWDUOÕOÕ÷Õ�\LQH�����¶G�U��

7DEOR����6�6NRU�0RGHOLQGH�*�YHQOL�YH�5LVNOL�%|OJHOHUGHNL�)LUPD�6D\ÕODUÕ

<ÕOODU� *�YHQOL�%|OJH�
6�!�������

5LVNOL�%|OJH�
6���������

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

6RQXo��

(GZDUG� $OWPDQ¶ÕQ� ����� \ÕOÕQGD� oRNOX� GLVNULPLQDQW� DQDOL]L� NXOODQDUDN�
JHOLúWLUGL÷L�=�6NRU�PRGHOL�YH�*RUGRQ�/�9��6SULQJDWH¶LQ�$OWPDQ�PRGHOLQGHQ�
KDUHNHWOH� ����� \ÕOÕQGD� ROXúWXUGX÷X� 6�6NRU� PRGHOL�� ILUPDODUÕQ� ILQDQVDO�
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SHUIRUPDQVODUÕQÕ� YH� RODVÕ� ULVNOHULQL� EHOLUOHPHN� DPDFÕ\OD� VÕNoD�
NXOODQÕOPDNWDGÕU�� %X� PRGHOOHULQ� NROD\� DQODúÕOPDVÕ�� NXOODQÕúOÕ� ROPDVÕ� YH�
\�NVHN� WDKPLQ� |QJ|U�V�� QHGHQL\OH� DNDGHPLN� OLWHUDW�UGH� YH� WLFDUL� DODQGD�
NXOODQÕPÕ�ROGXNoD�\D\JÕQGÕU��

7LFDUL�ILUPDODU�JHUoHNOHúWLUGLNOHUL�$U�*H�KDUFDPDODUÕ�YH�WHNQRORML�\DWÕUÕPODUÕ�
LOH� ELOJL� YH� WHNQRORML� JHOLúLPLQGH� |QF�� ELU� UROH� VDKLSWLU�� %LOJL� YH� WHNQRORML�
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WDKPLQ� WXWDUOÕOÕ÷Õ� JHUoHNOHúLUNHQ�� GL÷HU� \ÕOODUGD� IDUNOÕ� RUDQODUGD� WDKPLQ�
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