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*HOLúPHNWH�RODQ��ONHOHULQ�WHPHO�VRUXQODUÕQGDQ�RODQ�JHOLU�GD÷ÕOÕPÕ�|QHPOL�ELU�
NRQXGXU��d�QN��ELU��ONHQLQ�JHOLúPLúOLN�G�]H\LQL�R��ONHGH�ROXúWXUXODQ�JHOLULQ�NLúLOHU��
KDQHKDONODUÕ� YH\D� NXUXPODU� DUDVÕQGD� HúLW� GD÷ÕOÕPÕ� J|VWHUPHNWHGLU�� 7�UNL\H¶GH� LVH�
JHOLU� GD÷ÕOÕPÕQÕQ� HúLW� ROPDGÕ÷Õ� G�ú�Q�OG�÷�QGH� ELUH\OHULQ� YH\D� KDQHKDONODUÕQÕQ�
VDKLS� ROGX÷X� VHUYHWLQ� GH� HúLW� GD÷ÕOPDGÕ÷Õ� J|U�OPHNWHGLU�� d�QN�� NLúL� YH\D�
KDQHKDONODUÕ� JHOLUOHUL� |Oo�V�QGH� VHUYHWH� VDKLSWLU�� *HOLUL� ID]OD� RODQ� NLúLOHU� YH\D�
KDQHKDONODUÕ�GDKD�ID]OD�VHUYHWH�VDKLS�ROPDNWD��YH�EXQXQ�VRQXFXQGD�GD�WRSOXP�UHIDKÕ�
DUWPDNWDGÕU�� *HOLULQ� NLúLOHU� YH\D� KDQHKDONODUÕQÕQ� \DúDPODUÕQÕ� UDKDW� ELU� úHNLOGH�
V�UG�UHELOHFHN�úHNLOGH�VHUYHWH�G|Q�úPHVL�|QHPOL�ELU�NRQXGXU��d�QN��JHOLU�WHN�EDúÕQD�
|QHPOL� ROGX÷X� NDGDU� JHOLUH� SDUDOHO� RODUDN� VHUYHWLQ� ROXúXPX� GD� |QHPOLGLU��
8\JXODPDGD�ROXúWXUXODQ�PRGHOOHUGH�JHOLU�YH�VHUYHW�DUDVÕQGDNL�LOLúNLOHU�LQFHOHQPLú�YH�
EXQD�J|UH�HNRQRPHWULN�\RUXPODU�\DSÕOPÕúWÕU��

dDOÕúPDQÕQ� DPDFÕ�� 'ø(� WDUDIÕQGDQ� \�U�W�OHQ� ����� +DQHKDONÕ� *HOLU�
'D÷ÕOÕPÕ�$QNHWLQH�GD\DOÕ�RODUDN�(VNLúHKLU�LOLQGHNL�KDQHKDONODUÕQÕQ�JHOLU�G�]H\OHUL�LOH�
KDQHKDONÕQÕQ� VDKLS�ROGX÷X�VHUYHW�DUDVÕQGDNL� LOLúNL\L� LQFHOHPHN�YH�GDKD�VRQUD� VDKLS�
ROXQDQ� VHUYHWH� J|UH� KDQHKDONÕQÕQ� JHOLU� GXUXPXQX� WDKPLQ� HWPHNWLU�� dDOÕúPDGD�
|QFHOLNOH� JHOLU� YH� VHUYHW� LOLúNLVLQH� ]HPLQ� ROPDN� DPDFÕ\OD� ED]Õ� WHPHO� NDYUDPODU�
�]HULQGH�GXUXOPXú��GDKD� VRQUD� LVH�(VNLúHKLU� LOLQGHNL�KDQHKDONODUÕQÕQ�VDKLS�ROGX÷X�
JHOLU�YH�VHUYHW�DUDVÕQGDNL�LOLúNL�LQFHOHQPLúWLU��

�
$QDKWDU�.HOLPHOHU�+DQHKDONÕ�*HOLUL��6HUYHW��<DUÕORJDULWPLO�0RGHOOHU��.XNOD���

'H÷LúNHQOHU��
���*LULú�
%LU� �ONHQLQ� JHOLúPLúOLN� G�]H\LQL� J|VWHUHQ� JHOLU� GD÷ÕOÕPÕ�� �]HULQGH�

|QHPOH� GXUXOPDVÕ� JHUHNHQ� ELU� NRQXGXU�� d�QN�� ELU� �ONHQLQ� JHOLUL� R� �ONHGH�
\DúD\DQ� NLúLOHU� YH\D� KDQHOHU� DUDVÕQGD� QH� NDGDU� HúLW� SD\ODúÕOPÕú� LVH� R� �ONHQLQ�
JHOLúPLúOLN� G�]H\LQLQ� GH� R� GHUHFH� \�NVHN� ROGX÷XQX� J|VWHULU�� %X� DPDoOD�
JHOLúPHNWH� RODQ� �ONHOHU� JHOLU� GD÷ÕOÕPÕ� GHQJHVL]OLNOHULQL� RUWDGDQ� NDOGÕUPD\Õ�
KHGHIOHPLúOHUGLU�� d�QN�� JHOLU� GD÷ÕOÕPÕQGDNL� ER]XNOXN� VRV\DO� GHQJHOHULQ� GH�
ER]XOPDVÕQD� QHGHQ� ROPDNWDGÕU�� 2� QHGHQOH� �ONHOHU� LoLQ� JHOLU� GD÷ÕOÕPÕ� |QHP�
ND]DQPDNWDGÕU��

*HOLU� GD÷ÕOÕPÕ� NRQXVXQGD� \ÕOODUGDQ� EHUL� �ONHPL]GH� oDOÕúPDODU�
\DSÕOPDNWDGÕU�� g]HOOLNOH� VRQ� \ÕOODUGD� \�NVHN� IL\DW� DUWÕúODUÕQD� VDKQH� RODQ�
�ONHPL]GH�JHOLULQ�E|O�ú�P��YH�GD÷ÕOÕPÕQGD�J|U�OHQ�KÕ]OÕ�ER]XOPD��J�Q�P�]GH�
³JHOLU�GD÷ÕOÕPÕ´�V|]F�÷�Q�Q�GDKD�VÕN�NXOODQÕOÕU�ROPDVÕQD�QHGHQ�ROPXúWXU��'ø(��
�������
������������������������������������������������������������ � � �$UDú�*|U���*D]L�hQLYHUVLWHVL��ø�ø�%�)��$1.$5$�
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*HOLU� GD÷ÕOÕPÕQGDNL� HúLWOL÷LQ� WRSOXP� UHIDKÕQÕ� GD� DUWWÕUGÕ÷Õ� JHUoH÷LQGHQ�
KDUHNHWOH� NLúLOHULQ� YH\D� KDQHOHULQ� VDKLS� ROGXNODUÕ� VHUYHWLQ� oD÷ÕQ� JHUHNWLUGL÷L�
WHNQRORMLN�DUDo�YH�JHUHoOHUL�NDUúÕODPDVÕ�JHUHNPHNWHGLU��%LU��ONHGH��UHWLOHQ�PDO�
YH�KL]PHWOHUGHQ�VHUYHWH�ED÷OÕ�RODUDN�QH�|Oo�GH�\DUDUODQÕOÕ\RUVD���ONHGHNL�WRSOXP�
UHIDKÕQÕQ�R�QLVSHWWH�\�NVHN�ROGX÷X�V|\OHQLU��(÷HU�ELU�WRSOXPGD�EHOOL�ELU�NHVLPLQ�
UHIDKÕ�DUWDUNHQ�GL÷HULQLQNL�D]DOPÕ\RUVD��WRSOXPGD�UHIDK�VD÷ODQPÕú�ROXU��

*HOLU� YH� VHUYHW� DUDVÕQGDNL� LOLúNL� VRQ� GHUHFH� |QHPOL� ELU� NRQX� ROPDVÕQD�
UD÷PHQ��ONHPL]GH�EX�NDYUDPODU�JHQHOGH�WHN�WHN�HOH�DOÕQPÕú�ROXS��ELU�DUDGD�SHN�
DOÕQPDPÕúWÕU�� hONHPL]GH� EX� NRQXGD� \DSÕODQ� oDOÕúPDODUD� |UQHN� RODUDN� =HKUD�
.DVQDNR÷OX� YH�6HYLO�8\JXU¶XQ� �������6D÷OÕN�%DNDQOÕ÷Õ� LoLQ� \DSPÕú� ROGX÷X� ³�
$VVHW�2ZQHUVKLS�DQG�+RXVHKROG�,QFRPH��$Q�(FRQRPHWULF�0RGHO�)RU�7XUNH\´�
NRQXOX�oDOÕúPD�YHULOHELOLU��%X�oDOÕúPDQÕQ�DPDFÕ�'ø(¶QLQ�\DSPÕú�ROGX÷X������
+DQHKDONÕ� *HOLU� YH� 7�NHWLP� +DUFDPDODUÕ� $QNHWLQH� GD\DOÕ� RODUDN� 7�UNL\H¶QLQ�
NHQWVHO� YH� NÕUVDO� E|OJHOHULQGH� \DúD\DQ� KDQHKDONODUÕQÕQ� JHOLU� G�]H\OHUL��
KDQHKDONÕQÕQ� \DSÕVÕ� YH� VDKLS� ROGXNODUÕ� VHUYHW� DUDVÕQGDNL� LOLúNL\L� LQFHOHPHNWLU��
/LWHUDW�UGH� KDQHKDONÕ� JHOLUL� YH� VHUYHWL� DUDVÕQGDNL� LOLúNL� NRQXVXQGD� \DSÕODQ�
oDOÕúPDODUD� GL÷HU� LNL� |UQHN� LVH� 7LSSOH�� .RUERH� YH� *DUURG¶XQ� ������� ELUOLNWH�
\DSPÕú�ROGX÷X�oDOÕúPD�YH�,UYLQH¶QLQ��������\DSPÕú�ROGX÷X�oDOÕúPD�EX�NRQX\D�
|UQHN� YHULOHELOLU�� øON� oDOÕúPDGD� *DQD� NHQWVHOLQGH� HYVDKLEL� ROPD� oDEDODUÕQGD�
JHOLU�YH�VHUYHWLQ�|QHPL��]HULQGH�GXUXOPXú�GL÷HU�oDOÕúPDGD�LVH�.DQDGD¶GD�JHOLU�
GD÷ÕOÕPÕ�YH�VHUYHW�DUDVÕQGDNL�LOLúNL�HOH�DOÕQPÕúWÕU��
� 6HUYHW� NHOLPHVL� DVOÕQGD� oRN� oHúLWOL� DQODPODUGD� NXOODQÕOGÕ÷Õ� LoLQ� oRN�
\|QO�� ELU� NDYUDPGÕU�� *�QGHOLN� NRQXúPDODUGD� NXOODQÕODQ� VHUYHW� NDYUDPÕ� LOH�
LNWLVDWWD�NXOODQÕODQ�VHUYHW�NDYUDPODUÕ�IDUNOÕGÕU � �$NVX������������

6HUYHW� NHOLPHVLQLQ� KXNXNL� WDQÕPÕ� LVH�� ELU� JHUoHN� YH\D� W�]HO� NLúLQLQ�
EHOLUOL� ELU� ]DPDQGD� VDKLS� EXOXQGX÷X� SDUD� LOH� LIDGH� ROXQDQ� E�W�Q� LNWLVDGL�
GH÷HUOHULQ�WRSODPÕGÕU��7XUKDQ��������������� � � �
� �
������������������������������������������������������������ �*�QO�N�NRQXúPDODUGD�VHUYHW� LIDGHVL�GDKD�]L\DGH�VXEMHNWLI�RODUDN�E�\�N�EXOXQDQ�SDUD�
GH÷HUL� RODUDN� QLWHOHQGLULOLU�� øNWLVDWWD� LVH� EX� oRN� IDUNOÕGÕU�� øNWLVDWWD� VHUYHW� NDYUDPÕ� LOH� ��
7/��OÕN�ELU�GH÷HU�GH�VHUYHW�RODUDN�QLWHOHQGLULOLU��
gUQH÷LQ� ELU� JDUVRQXQ� DOGÕ÷Õ� ��� 7/�OÕN� ELU� EDKúLú� KLoELU� ]DPDQ� VHUYHW� RODUDN�
QLWHOHQGLULOHPH]�� )DNDW� PLO\RQODUFD� OLUDOÕN� ELU� PLUDV� VHUYHW� RODUDN�
QLWHOHQGLULOHELOPHNWHGLU��'ROD\ÕVÕ\OD�KDON�DUDVÕQGD�VHUYHW��VXEMHNWLI�GH÷HU�RODUDN�GDLPD�
E�\�N�EXOXQDQ�GH÷HUOHUGLU��
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%LOLPVHO� WDUWÕúPDODUGD�NXOODQÕODQ�VHUYHW�NDYUDPODUÕ� LVH�� LNL�Xo�NXWXSWDQ�
ELU�\DQGD�+HGRQLVW�VHUYHW�NDYUDPÕ��|E�U�\DQGD�GD�PDGGL�VHUYHW�NDYUDPÕ�RODUDN�
J|VWHULOPHNWHGLU�� +HGRQLVW� VHUYHW� NDYUDPÕ�� ELU� úDKVÕQ� YH\D� ELU� PLOOHWLQ� VDKLS�
ROGX÷X� \DúDP� G�]H\LQLQ� DUWWÕUÕOPDVÕ� LOH� LOJLOL� QH� YDUVD� KHSVLQL� LoLQH� DODQ� ELU�
NDYUDPGDQ� KDUHNHW� HWPHNWHGLU�� øNLQFLVL� LVH� GDKD� VRPXW� RODQ� PDGGL� J|U�úW�U��
%XUDGD� VHUYHW� NDYUDPÕ� \HQLGHQ� KDVÕO� RODQ� VHUYHWOH� VÕQÕUODQPDNWDGÕU��%X� KXVXV�
J�Q�P�]GH�NXOODQÕODQ�VHUYHW�LVWDWLVWLNOHULQGH�DoÕNoD�J|U�OPHNWHGLU��

�
.UHOOH� LVH��ELU�JHUoHN�YH\D� W�]HO�NLúLQLQ�VHUYHWLQL��EHOLUOL�ELU�GHYUHGHNL�

DNWLI� GH÷HUOHU� WRSODPÕQGDQ� ERUo� WXWDUODUÕQÕQ� oÕNDUÕOPDVÕ\OD� DUWD� NDODQ� GH÷HU�
RODUDN� EHOLUWPHNWHGLU�� (VDVÕQGD� IDUNOÕ� VHUYHW� NDYUDPODUÕQÕQ� RUWD\D� oÕNÕúÕ��
EXUDGDNL� DNWLIOHULQ� GH÷HUOHQGLULOPHVL� LOH� LOJLOL� \|QWHP� YH� NDSVDPGDQ� LOHUL�
JHOPHNWHGLU���

$NWLI� NDYUDPÕQÕQ� JHQLú� DQODPGD� \RUXPODQPDVÕ� KDOLQGH�� \XNDUÕGD�
DoÕNODQDQ�+HGRQLVWLN� VHUYHW� NDYUDPÕQD� \DQL� GL÷HU� ELU� LIDGH� LOH�� WRSODP� VHUYHW�
NDYUDPÕQD� �6 * +-, �� YDUÕOPDNWDGÕU�� <DQL� WRSODP� VHUYHW�� $\QL� VHUYHW� �$��� 1DNGL�
6HUYHW��1��LOH�(PHN�VHUYHWLQGHQ��(��ROXúPDNWDGÕU��$\QL�VHUYHW�LVH�SDUD�LOH�LIDGH�
HGLOHQ� GH÷HUL� YH� WDKVLOL� P�PN�Q� E�W�Q� DODFDNODUGDQ� ERUoODUÕQ� oÕNDUÕOPDVÕ\OD�
HOGH�HGLOLU��7RSODP�VHUYHW� NDYUDPÕ�DúD÷ÕGDNL� úHNLOGH� IRUPXOH�HGLOHELOLU� �$NVX��
���������'LOLN������������

6 * +-, � �$ . ���1 . ���( . � � 6 * +-, � �7RSODP�6HUYHW� �
7RSODP� VHUYHW� NDYUDPÕ� \XNDUÕGDNL� IRUP�OGH� GH� EHOLUWLOGL÷L� JLEL� úX�

úHNLOGH� |]HWOHQPHNWHGLU�� %LU� úDKVÕQ� WRSODP� VHUYHWL�� D\QL� VHUYHWWHQ� �$��� QDNGL�
VHUYHWWHQ�YH�HPHN�VHUYHWLQGHQ��(��ROXúPDNWDGÕU��%XQODUGDQ�ELULQFLVL�\DQL�D\QL�
VHUYHW�UHHO�\DWÕUÕPODUOD��QDNGL�VHUYHW�PDOL�\DWÕUÕPODU�YDVÕWDVÕ\OD�YH�QLKD\HW�HPHN�
VHUYHWL�LVH�LQVDQD�\DSÕODQ�H÷LWLP�\DWÕUÕPODUÕ�LOH�DUWWÕUÕOÕU��

6HUYHW��ELULNWLULOPLú�JHOLU�RODUDN�LQFHOHQLU��*HOLU�LVH�VHUYHW�DUWÕúÕ�LoLQ�ELU�
ND\QDN� YD]LIHVL� J|UPHNWHGLU�� %X� QHGHQOH� JHOLU� YH� VHUYHW� ELUELUOHULQH� ED÷OÕ�
RODUDN�� VHUYHWLQ� GD÷ÕOÕPÕ� JHOLULQ� GD÷ÕOÕPÕQD� JHOLULQ� GD÷ÕOÕPÕ� GD� VHUYHWLQ�
GD÷ÕOÕPÕQD�ED÷OÕ�EXOXQPDNWDGÕU��%X�QHGHQOH�JHOLU�GD÷ÕOÕPÕQÕQ�DOGÕ÷Õ�úHNLO�VHUYHW�
GD÷ÕOÕPÕQD� HWNL� HWPHNWH� YH� EXUDGDQ� GD� LNWLGDUÕQ� GD÷ÕOÕPÕQD� YH� NLúLOHULQ�
W�NHWLPLQH�YH�WDVDUUXIODUÕQD�\DQVÕPDNWDGÕU��$NVX������������

.LúL� EDúÕQD� G�úHQ� JHOLU� VHYL\HVLQLQ� WDVDUUXI� RUDQÕQGD� SR]LWLI� HWNLVL�
ROGX÷X� YDUVD\ÕOÕU� o�QN�� ]HQJLQOHULQ�� JHOHFHNWHNL� W�NHWLPOHULQL� J�YHQFH� DOWÕQD�
DOPDN� LoLQ� O�NV� WDVDUUXIODUD� J�oOHUL� \HWHELOLU�� )DNLUOHUGH� LVH� GDKD� oRN� FDUL�
W�NHWLP�EL\RORMLNVHO�\D�GD�WRSOXPVDO�RODUDN�PLQLPXP�VHYL\HVLQGH�RODFDNWÕU��%X��
W�P� \ÕOODUGD� IDNLUOHU� LoLQ� VÕIÕU� WDVDUUXI� �KLo� WDVDUUXIXQ� ROPDGÕ÷Õ�� DQODPÕQD�
JHOPH]�� o�QN�� IDNLUOHU� FDUL� JHOLU� GDOJDODQPDODUÕQD� NDUúÕ� NHQGLOHULQL� NRUXPD\D�
oDOÕúÕUODU��6FKPLGW�+HEHO�YH�GL÷HUOHUL�������������
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$VOÕQGD� VHUYHW� ELULNLPLQLQ� DQD� QHGHQL� RODUDN� JHOLUGHNL� ELULNLPOHU�
J|VWHULOPHNWHGLU�� d�QN�� JHOLU� GD÷ÕOÕPÕ�� VHUYHW� GD÷ÕOÕPÕQÕQ� HVDVÕQÕ� WHúNLO�
HWPHNWHGLU�� =LUD� ELU� HNRQRPLGH� LODYH� VHUYHW� \DOQÕ]FD� WDVDUUXIODU� YDVÕWDVÕ\OD�
JHOLUGHQ�ROXúPDNWDGÕU��$NVX������������

%LU� �ONHGH� JHOLU� GD÷ÕOÕPÕ� GHQJHVL]� LVH� R� �ONHGH� \HQL� ROXúDQ� VHUYHWLQ�
W�P�QH� \DNÕQ� ELU� E|O�P�� \�NVHN� JHOLUOLOHULQ� HOLQGH� WRSODQDFDNWÕU�� '�ú�N�
JHOLUOLOHULQ� \HQL� ROXúDFDN� VHUYHWWHQ� DODFDNODUÕ� SD\� LVH� oRN� N�o�N� \D� GD� VÕIÕU�
RODFDNWÕU��'LOLN������������

���$UDúWÕUPDGD�ø]OHQHQ�<|QWHP��
%X� DUDúWÕUPDQÕQ� DPDFÕ�(VNLúHKLU� LOLQGHNL� KDQHOHULQ� VDKLS� ROGX÷X� JHOLU�

LOH�EX�KDQHOHULQ� VHUYHWL� �PDO�YDUOÕNODUÕ�� DUDVÕQGDNL� LOLúNLQLQ� LQFHOHQPHVLGLU��%X�
DPDoOD�'ø(¶QLQ�\DSPÕú�ROGX÷X������+DQHKDONÕ�*HOLU�'D÷ÕOÕPÕ�DQNHWL�YHULOHULQH�
GD\DOÕ� RODUDN� ���� KDQH� LQFHOHQPLúWLU�� %X� oDOÕúPDGD� KDQHKDONODUÕQÕQ� VDGHFH�
IDDOL\HW�JHOLUL�GH÷LO�IDDOL\HW�GÕúÕ�JHOLUOHUL�GH�J|]�|Q�QH�DOÕQPÕúWÕU��

$UDúWÕUPDGD� |QFHOLNOH� IDUNOÕ� DOWHUQDWLI� PRGHOOHU� NXUXOPXú� YH� EX�
DOWHUQDWLI� PRGHOOHUGHNL� ED]Õ� GH÷LúNHQOHULQ� ELU� PRGHOGH� WRSODQPDVÕ\OD� GD�
JHQLúOHWLOPLú�PRGHO�NXUXODUDN�DQDOL]�YH�\RUXPODU�\DSÕOPÕúWÕU��

0RGHOOHULQ� WDKPLQLQGH� � (Q� .�o�N� .DUHOHU� �(..�� <|QWHPL�
NXOODQÕOPÕúWÕU��+DWD�WHULPOHULQLQ�QRUPDO�GD÷ÕOÕPD�VDKLS�ROGX÷X��RUWDODPDODUÕQÕQ�
VÕIÕU�� YDU\DQVODUÕQÕQ� VDELW� ROGX÷X� YDUVD\ÕPÕ� \DSÕOPÕúWÕU�� $QFDN� oDOÕúPD� NHVLW�
VHULVL� ROGX÷XQGDQ� GH÷LúHQ� YDU\DQV� VRUXQX� LOH� NDUúÕODúÕODFD÷Õ� LoLQ� GH÷LúHQ�
YDU\DQV� WHVWOHUL� \DSÕOPÕúWÕU�� %XQXQ� LoLQ� GH�:KLWH� WHVWL� NXOODQÕOPÕúWÕU��'H÷LúHQ�
YDU\DQV� SUREOHPLQLQ�ROGX÷X�PRGHOOHU� LVH�7DKPLQ�(GLOPLú�*HQHOOHúWLULOPLú�(Q�
.�o�N�.DUHOHU�<|QWHPL���(*/6��LOH��WDKPLQ�HGLOPLúWLU��

$UDúWÕUPDGD�NXOODQÕODQ�WRSODP�����KDQHGHQ�VDGHFH�ELU�KDQHQLQ�PRWRUOX�
GHQL]� WDúÕWÕ� YH�ELU�KDQHQLQ�GH� O�NV�ELQDGD� LNDPHW�HGL\RU�ROPDVÕ�QHGHQL\OH� V|]�
NRQXVX�GH÷LúNHQOHU�DQDOL]OHUH�DOÕQPDPÕúWÕU��

2OXúWXUXODQ� PRGHOOHULQ� W�P�QGH� JHOLU�� KDQHGH� EXOXQDQ� RGD� VD\ÕVÕ��
KDQHGHNL� NLúL� VD\ÕVÕ�� oDOÕúDQ� NLúL� VD\ÕVÕ�� ��� \DúÕQGDQ� E�\�N� YH� ��� \DúÕQGDQ�
N�o�N�RODQODUÕQ�VD\ÕVÕ��KDQHGH�EXOXQDQ�\HWLúNLQ�VD\ÕVÕ��KDQHGH�oDOÕúDQODUÕQ�\Dú�
RUWDODPDVÕQGDQ� ROXúDQ� GH÷LúNHQOHU� NDQWLWDWLI� GH÷LúNHQOHU� ROXS� NDODQ� GL÷HU�
GH÷LúNHQOHU� NDOLWDWLI� GH÷LúNHQOHUGLU��%XQODU��.RQXWXQ� EXOXQGX÷X� VRND÷ÕQ� W�U���
RWXUXODQ�NRQXWXQ�W�U����NRQXWXQ�P�ONL\HW�GXUXPX��NRQXWXQ�\DSÕ�W�U���NRQXWXQ�
ÕVÕQPD�VLVWHPL��NRQXWXQ�VDKLS�ROGX÷X�Hú\DODU��KDEHUOHúPH�YH�XODúÕP�DUDoODUÕGÕU��
.DOLWDWLI�GH÷LúNHQOHU�VÕIÕU�YH�ELU�JLEL�LNL�GH÷HU�DODELOHQ�NXNOD�GH÷LúNHQOHU�RODUDN�
WDQÕPODQPÕúWÕU�� %X� GH÷LúNHQOHU� WHPHO� NDWHJRUL� LoLQ� VÕIÕU�� GL÷HUOHUL� LoLQ� ELU�
GH÷HULQL�DOPDNWDGÕU��$\UÕQWÕOÕ�ELOJL� LoLQ�EN]���5DPDQDWKDQ������������*XMDUDWL��
����������-RKQVWRQ����������������+DUG\��������������
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���'H÷LúNHQOHULQ�7DQÕPODQPDVÕ�
$úD÷ÕGD� \DUGÕPFÕ� GH÷LúNHQOHULQ� DOW� NDWHJRULOHUL� YH� WHPHO�

NDWHJRULOHUL�LOH�W�P�GH÷LúNHQOHULQ�WDQÕPODPDODUÕ�YHULOPLúWLU��/1032�465 460'465 798;:#<�5 =?>9:)2�@ :)A�B
8;:)<35 =?>:)2C46032D EF@ 0�A D 8G:)<35 =?>9:)2H03I�D
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T\P)�#P"m�b�`�]�l T	U�p�qG��n
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�fP"S�m�P ��N3^ i?^ Q dHK ��UWYkX-r3X �
q;K"Q�m�K#M b)S?N [�P�S-N q�x;�yq\xGV���Y
�GN ��P"S �\X6T�UWY
� 03��5 �H�H@ �20�2C��=-��0�@ 0�A
z�N M R�N i"K"O3K�SWZ�K"S z	X V�T;r'w�Y|s
z�N M R�N i"K"O3K�SWO3b)m �WP"dHP#M3mK"Q P#R�b�S-N
Y	P"`�m�M N��W~�Z�K"S YkU9n|q��W~1s
Y	P"`�m�M N��W~�O3b�m �WP"dHP#M3mK"Q P#R�b�S-N
r3N O�K���  g�P"O�K ���y~¡Z�K"S �WP"dHP#M3mK"Q P#R�b�S-N
r3N O�K���  g�P"O�K ���y~¡O3b�m Yen;qCr��e�y~Gu
�	Q b'dHK"Q N mCo)K"d1K#_?^ Syd1K"m�N `�K#i?^3Z�K�S pex���r�Yk��xGq1s
�	Q b'dHK"Q N mCo)K"d1K#_?^ Syd1K"m�N `�K#i?^3O3b)m �WP"dHP#M3mK"Q P#R�b�S-N
zkl�M K#_?^ m|dHK"m�N `�K#i�^'Z�K"S zk{�Ve��x�q�s
zkl�M K#_?^ m|dHK"m�N `�K#i�^'O3b�m �WP"dHP#M3mK"Q P#R�b�S-N
¢�03£�:)A#@ :#=�E�:k¤|A#0�¥)@ 0�A#D
�eP#M P)[�b�`GZ�K"S �yUWV\s
�eP#M P)[�b�`GO�b�m �WP"dHP#M3mK"Q P#R�b�S-N
¦;@ 03=�D E§¤|A#0'¥)@ 0�A D
��¨)�GP"`�N ���eK#_?^ Q ^3Z�K�S ��¨ ��U9n|X �e�Lx1rys
��¨)�GP"`�N ���eK#_?^ Q ^3O3b�m �WP"dHP#M3mK"Q P#R�b�S-N
�	Q b'dCb�g�N M3Z�K"S �����	��z	V\s
�	Q b'dCb�g�N M3O3b�m �WP"dHP#M3mK"Q P#R�b�S-N �

���'H÷LúNHQOHUH�$LW�g]HW�øVWDWLVWLNOHU�
7DEOR� �¶GH� J|U�OG�÷�� �]HUH� (VNLúHKLU� LOLQGHNL� ���� KDQHQLQ� RUWDODPD�

JHOLUL�������������7/��ROXS�RUWDODPD�IDDOL\HW�JHOLUL�LVH������������7/�¶GLU��+HU�
KDQHGH� RUWDODPD� G|UW� NLúL� EXOXQPDNWD� YH� EX� NLúLOHUGHQ� ���¶X� oDOÕúPDNWDGÕU��
+DQHGH�EXOXQDQ�NLúLOHUGHQ�RUWDODPD�RODUDN�ELU�NLúL����\DúÕQGDQ�N�o�N���o�NLúL���
��� \DúÕQGDQ� E�\�NW�U�� +DQHOHUGHNL� RUWDODPD� \HWLúNLQ� VD\ÕVÕ� LVH� �o� ROXS� YH�
oDOÕúDQ� NLúLOHULQ� \Dú� RUWDODPDVÕ� GD� ��¶GLU�� (VNLúHKLU� LOLQGHNL� KDQHOHULQ�
EXOXQGX÷X� VRNDNODUÕQ� ���¶L� JHOLúPLú� VRNDN�� ���¶L� LVH� JHOLúPHPLú� VRNDN�
QLWHOL÷LQGHGLU��*HFHNRQGXGD� RWXUDQ� \RNWXU��.RQXW� W�U�� J|]� |Q�QH� DOÕQGÕ÷ÕQGD�
(VNLúHKLU� LOLQGHNL� ���� KDQHQLQ� ���¶�� � HY�� ����¶L� O�NV� ELQD�� � ���¶�� NDWWD�
����¶VÕ� ERGUXP����¶�� ]HPLQ������¶L� LVH� JHFHNRQGXGD� \DúDPDNWDGÕU��dDWÕNDWÕ�
YH�GL÷HU�NRúXOODUGD�LNDPHW�HGHQ�LVH�\RNWXU��7DEOR�����

(VNLúHKLU� LOLQGHNL� ���� KDQHQLQ� ���¶X� HY� VDKLEL�� ���¶L� NLUDFÕ�� ��¶��
ORMPDQGD�RWXUPDNWD�YH�����LVH�GL÷HU�NRúXOODUGD�LNDPHW�HWPHNWHGLU��6|]�NRQXVX�
NRQXWODUÕQ����¶L�EHWRQ�����¶VL�ELULNHW�����¶Õ�WX÷OD����¶��LVH�WDú����¶L�NHUSLo�
YH� ����¶�� LVH� GL÷HU� \DSÕ� PDO]HPHVLQGHQ� LQúD� HGLOPLúWLU�� $KúDS� YH� oHOLN�



����� � ��� ��� �"!#���"$#� � % &'� ()�

� ���

PDO]HPHGHQ� LQúD� HGLOPLú� NRQXWWD� RWXUDQ� \RNWXU�� .RQXWODUÕQ� ���¶L� VRED� LOH�
���¶VL� PHUNH]L� ÕVÕWPD� VLVWHPL� LOH�� ��¶VL� LVH� NDWNDORULIHUL� LOH� ÕVÕQPDNWDGÕU��
$QFDN� EXQODUÕQ� GÕúÕQGD� GL÷HU� ÕVÕWPD� VLVWHPL� LOH� ÕVÕQDQ� NRQXWWD� RWXUDQ� KDQH�
\RNWXU��7DEOR�����

+DQHOHULQ� VDKLS� ROGXNODUÕ� Hú\DODU� J|]� |Q�QH� DOÕQGÕ÷ÕQGD� ���¶VLQGH�
WHOHIRQ�ROXS�����¶�QGH�\RNWXU��YH���¶VLQGH�ELOJLVD\DU�YDUNHQ����¶LQGH�\RNWXU��
$\UÕFD� ���¶LQGH� UHQNOL� WHOHYL]\RQ� ROXS� ��¶LQGH� \RNWXU�� %XQXQ� \DQÕQGD�
���¶VLQGH� � VL\DK�EH\D]� WHOHYL]\RQ� YDUNHQ�� ���¶VLQGH� LVH� \RNWXU�� ���¶ÕQGD�
oDPDúÕU� PDNLQDVÕ� ROXS�� ���¶ÕQGD� LVH� � \RNWXU�� $\UÕFD� ���¶LQGH� EXODúÕN�
PDNLQDVÕ�YDUNHQ����¶XQGD�\RNWXU�����¶L�ELVLNOHWH�VDKLS�LNHQ����¶XQGD�\RNWXU��
0RWRUOX� GHQL]� WDúÕW� LVH� VDGHFH� ����¶LQGH� EXOXQPDNWDGÕU�� 6RQ� RODUDN� LVH�
���¶LQGH�RWRPRELO�YDUGÕU�YH�����¶�QGH�LVH�\RNWXU��7DEOR�����

���(NRQRPHWULN�0RGHOOHPH�
(VNLúHKLU� LOL� LoLQ� VHoLOHQ� PRGHOOHUH� EX� E|O�PGH� \HU� YHULOPLúWLU��

0RGHOOHU� NDQWLWDWLI� YH� NDOLWDWLI� ROPDN� �]HUH� LNL� IDUNOÕ� GH÷LúNHQ� N�PHVL�
LoHUPHNWHGLU��%X�GH÷LúNHQOHUGHQ�IDDOL\HW�JHOLUL��JHOLU��IDDOL\HW�JHOLUL�YH�IDDOL\HW�
GÕúÕ�JHOLULQ� WRSODPÕ���NLúL� VD\ÕVÕ�� oDOÕúDQ�NLúL� VD\ÕVÕ�� \DúÕ���¶GHQ�N�o�N�YH�\DúÕ�
��¶GHQ�E�\�N�RODQODUÕQ�VD\ÕVÕ��\HWLúNLQ�NLúL�VD\ÕVÕ��oDOÕúDQODUÕQ�\Dú�RUWDODPDVÕ�YH�
RGD�VD\ÕVÕ�GH÷LúNHQOHUL�NDQWLWDWLI��NRQXWXQ�EXOXQGX÷X�VRND÷ÕQ�W�U���NRQXWXQ�WLSL��
NRQXW� P�ONL\HWL�� NRQXWXQ� \DSÕ� W�U��� ÕVÕWPD� VLVWHPL� YH� NRQXWXQ� VDKLS� ROGX÷X�
VHUYHWOH�LOJLOL�GH÷LúNHQOHU�LVH�NDOLWDWLI�GH÷LúNHQOHUGLU��

.DWVD\Õ� WDKPLQOHUL� LoLQ� GR÷UXVDO�� \DUÕ� ORJDULWPLN� YH� WDP� ORJDULWPLN�
PRGHOOHU�NXOODQÕOPDNWDGÕU��.DVQDNR÷OX��8\JXU�����������

��* * � � ©ÖE ���¦ª ªEÖ ; * « ���¦¬ ¬DÖ ' *  ��¦® ®JÖ 5̄ ��X * ���

OQ* *  � ©ÖE ���¦EÖ ; * « ��¦¬ ¬DÖ ' *  ��¦° °JÖ 5̄ ��X * ��������

OQ* * � ©ÖE ���¦± ±EÖ OQ; * « ��¦DÖ ' *  ��¦° °JÖ 5̄ ��X * � �������������������
� %XUDGD���

*��+DQHKDONÕQÕQ�JHOLULQL��
;��.DQWLWDWLI�DoÕNOD\ÕFÕ�GH÷LúNHQOHUL���
'��+DQHKDONÕQÕQ�VDKLS�ROGX÷X�VHUYHWL��
5��+DQHKDONÕQÕQ�EXOXQGX÷X�E|OJH\L�J|VWHUPHNWHGLU�� �
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$QFDN�EX�oDOÕúPDGD�\DUÕ�ORJDULWPLN�PRGHOOHU�NXOODQÕOPÕúWÕU��d�QN��EX�
PRGHOOHU� V|]� NRQXVX� GH÷LúNHQOHULQ� JHOLUH� RODQ� \�]GH� HWNLOHULQLQ� EXOXQPDVÕQÕ�
VD÷ODPDNWDGÕU��

$UDúWÕUPDGD�KDQHKDONÕQÕQ�JHOLUL��KDQHKDONÕQÕQ�IDDOL\HW�JHOLUL�YH�IDDOL\HW�
GÕúÕ�JHOLULQLQ�WRSODPÕ�RODUDN�DOÕQPÕúWÕU��d�QN��KDQHKDONÕQÕQ�VDKLS�ROGX÷X�JHOLU�
VDGHFH�IDDOL\HW�JHOLUL�ROPD\ÕS�JD\UÕ�PHQNXO�JHOLUL��WUDQVIHU�JHOLUOHUL��GH÷LúWLULOHQ�
Lú�JHOLUOHUL�JLEL�IDDOL\HW�GÕúÕ�JHOLUL�GH�V|]�NRQXVXGXU��

�
7HRULN�PRGHO�
/Q* ² � � ©ÖE ��� ³ÖE 1��� ´ÖE &.,6,��� µÖE <$6��.8&��� ¶ÖE <$6��%8<��� ·ÖE (48,9���������

¸ÖE &<$6257� �� ¹ÖE 2'$� �� ºÖD *(/62.� �� »ÖD (9 � ² � �� ¼ÖD %2'580 ½�² � ��
¾ÖD =(0,1 ¿?² � �� ÀÖD .$7 Á?² �� ÂÖD (96$+ � ² �� ÃÖD /2-0$1 ½�² � �� ÄÖD ',*(5 ¿-² � ��
ÅÖD %(721 � ² � �� Æ ÇÖD 7$6 ½�² � �� È�ÈÖD 78*/$ ¿?² � �� É ÊÖD .(53,& Á�² � �� Æ ËÖD ',* Ì-² � ��
É ÍÖD 0(5,6,7 � ² ��� Æ�ÎÖD .$7.$/25 ½?² ��� Æ ÏÖD 7(/ � ² ��� Ð ÑÖD %,/*6<5 ½?² ��� Ð�ÒÖD %,6,. ¿-²

�� Ð ÓÖD 5(1.79 Á?² �� Ô"ÕÖD 51.6=79 Ì-² �� Ö'×ÖD &$0650$. Ø-² �� Ö�ÖÖD %8/0$. Ù-² ���
Ô"ÚÖD 2720%/ Û-² ��X ² ���
0RGHOOHUGH� ED÷ÕPOÕ� GH÷LúNHQ� RODQ� /*�� JHOLULQ� H� WDEDQÕQD� J|UH�

ORJDULWPDVÕ�DOÕQDUDN�KHVDSODQPÕúWÕU���
0RGHOOHU�� JHQLúOHWLOPLú� PRGHO� YH� DOWHUQDWLI� PRGHOOHU� ROPDN� �]HUH� LNL�

úHNLOGH�JUXSODQGÕUÕOPÕúWÕU��øON�PRGHO�KDQHQLQ�VDKLS�ROGX÷X�PDO�YDUOÕ÷Õ��KDQHQLQ�
NRQXW�W�U���P�ONL\HWL�YH�KDQHQLQ�EXOXQGX÷X�VRNDN�GH÷LúNHQOHUL� LOH�ROXúWXUXODQ�
JHQLúOHWLOPLú� PRGHOGLU�� )DNDW� JHQLúOHWLOPLú� PRGHOLQ� NDWVD\Õ� WDKPLQOHULQLQ�
RODVÕOÕN� GH÷HUOHULQLQ� oRN� \�NVHN� oÕNPDVÕ� QHGHQL\OH� JHQLúOHWLOPLú� PRGHOH�
DOWHUQDWLI� RODUDN� ROXúWXUXODQ� 0RGHO� ��� 0RGHO� �� YH� 0RGHO� �� ROXúWXUXOPXúWXU��
0RGHO���JHQLúOHWLOPLú�PRGHOGHQ�NRQXW� W�U�QH�DLW�GL÷HU�GH÷LúNHQLQ�oÕNDUÕOPDVÕ�
LOH��0RGHO���NRQXWXQ�\DSÕ�W�U��RODQ�NHUSLo�YH�NRQXW�W�U��RODQ�GL÷HU�GH÷LúNHQLQLQ�
oÕNDUÕOPDVÕ� LOH� YH� 0RGHO� �� LVH� NRQXWWXQ� VDKLS� ROGX÷X� Hú\DODUGDQ� UHQNVL]�
WHOHYL]\RQ��NRQXWXQ�\DSÕ�W�U��RODQ�NHUSLo�YH�NRQXW�W�U��RODQ�GL÷HU�GH÷LúNHQLQLQ�
oÕNDUÕOPDVÕ\OD�HOGH�HGLOPLúWLU��

$UDúWÕUPDGD� NXOODQÕODQ� PRGHOOHULQ� NDWVD\ÕODUÕQÕQ� \RUXPXQD� JHoPHGHQ�
|QFH� ED]Õ� WDQÕPODUD� DoÕNOÕN� JHWLUPHNWH� \DUDU� YDUGÕU�� %LOLQGL÷L� �]HUH� VDGHFH�
NDQWLWDWLI� GH÷LúNHQOHUGHQ� ROXúDQ� PRGHOOHULQ� NDWVD\ÕODUÕ� \RUXPODQDELOPHNWH� YH�
EX� NDWVD\ÕODU� LOH� LOJLOL� GH÷LúNHQLQ� JHOLU� �]HULQH� RODQ� VDELW� JHWLULOHUL�
J|VWHULOHELOPHNWHGLU�� 2\VD� DUDúWÕUPDGD� NXOODQÕODQ� PRGHOOHUGHNL� NDOLWDWLI�
GH÷LúNHQOHU� YH� EXQODUÕQ� DOW� NDWHJRULOHULQH� LOLúNLQ� NDWVD\ÕODUÕQ� \RUXPX� \DUÕ�
ORJDULWPLN� PRGHOGH� IDUNOÕ� ROPDNWDGÕU�� %DúND� ELU� GH\LúOH� PRGHOGHNL� KHUELU�
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\DUGÕPFÕ� GH÷LúNHQLQ� ORJ� JHOLU� �]HULQH� RODQ� JHWLULVL� R� \DUGÕPFÕ� GH÷LúNHQH� DLW�
NDWVD\Õ�ROPDPDNWDGÕU��<DUGÕPFÕ�GH÷LúNHQOHULQ�ORJ�JHOLU��]HULQH�\�]GH�HWNLOHUL��
�������>�H[S�E é ������@�

IRUPXO�� NXOODQÕODUDN� EXOXQXU�� *HQLúOHWLOPLú� PRGHOGH� \HU� DODQ� KDQHKDONÕQÕQ�
VDKLS� ROGX÷X� Hú\DODU�� KDQHKDONÕQÕQ� RWXUGX÷X� NRQXW� |]HOOLNOHUL� YH� NDQWLWDWLI�
GH÷LúNHQOHU�RODQ�KDQHGH�EXOXQDQ�oDOÕúDQODUÕQ�\Dú�RUWDODPDVÕ��oDOÕúDQ�NLúL�VD\ÕVÕ��
��� \DúÕQGDQ� E�\�N� YH� ��� \DúÕQGDQ� N�o�N� RODQODUÕQ� JHOLU� �]HULQGHNL� \�]GH�
HWNLOHUL�7DEOR��¶GH�VXQXOPXúWXU���

øON� JUXSWD� \HU� DODQ� PRGHO�� GH÷LúNHQOHULQ� SHN� oR÷XQX� NDSVD\DQ�
JHQLúOHWLOPLú�PRGHO� ROXS�GH÷LúHQ� YDU\DQV� V|]�NRQXVX�ROGX÷XQGDQ�EX�PRGHOLQ�
WDKPLQL� (*/6� \|QWHPL� LOH� HOGH� HGLOPLúWLU� �7DEOR� ���� $QFDN� JHQLúOHWLOPLú�
PRGHOLQ� NDWVD\Õ� WDKPLQOHULQLQ� RODVÕOÕN� GH÷HUOHUL� �� LOH� ����� DUDVÕQGD� GH÷HU�
DOPDNWDGÕU��%XQXQ� QHGHQL� LVH� GH÷LúNHQOHU� DUDVÕQGD� oRNOX� GR÷UXVDO� ED÷ODQWÕQÕQ�
ROPDVÕGÕU��%X�QHGHQOH�JHQLúOHWLOPLú�PRGHOH�DOWHUQDWLI�RODUDN�0RGHO����0RGHO���
YH� 0RGHO� �� ROXúWXUXOPXúWXU�� 6|]NRQXVX� EX� �o� PRGHOGH� GH� GH÷LúHQ� YDU\DQV�
GXUXPX�LOH�NDUúÕODúÕOGÕ÷ÕQGDQ�EX�PRGHOOHULQ�WDKPLQL�GH�(*/6�\|QWHPL�LOH�HOGH�
HGLOPLúWLU��dDOÕúPDGD�NDWVD\Õ�WDKPLQOHULQLQ�\RUXPODUÕ�LVH�0RGHO����0RGHO���YH�
0RGHO��¶H�J|UH�\DSÕODFDNWÕU���

øNLQFL� JUXSWD� \HU� DODQ�0RGHO� ���0RGHO� �� YH� 0RGHO� �� LQFHOHQGL÷LQGH�
UHQNOL� WHOHYL]\RQX�RODQODUÕQ�ROPD\DQODUD�J|UH�JHOLUOHULQLQ�\DNODúÕN�RODUDN�����
GDKD�ID]OD�ROGX÷X��VL\DK�EH\D]�WHOHYL]\RQX�ROPD\DQODUÕQ�RODQODUD�J|UH�0RGHO���
GLNNDWH� DOÕQGÕ÷ÕQGD�������GDKD� D]� ROGX÷X� IDNDW�0RGHO� �� YH�0RGHO��� GLNNDWH�
DOÕQGÕ÷ÕQGD�LVH�VÕUDVÕ\OD�������YH�����GDKD�ID]OD�ROGX÷X�J|U�OPHNWHGLU��$\UÕFD�
WHOHIRQX�RODQODUÕQ�JHOLUOHUL�ROPD\DQODUD�J|UH�KHU���o�PRGHO��LoLQ�����GDKD�ID]OD�
LNHQ� 0RGHO� �� LoLQ� ��� GDKD� ID]ODGÕU�� dDPDúÕU� PDNLQDVÕ� YH� EXODúÕN� PDNLQDVÕ�
RODQODUÕQ�JHOLUOHUL� LVH�ROPD\DQODUD�J|UH�KHU��o�PRGHO� LoLQ�GH� VÕUDVÕ\OD�����YH�
���� � GDKD� ID]ODGÕU�� $\UÕFD� ELOJLVD\DUÕ� RODQODUÕQ� YH� RWRPRELOL� RODQODUÕQ�
ROPD\DQODUD�J|UH�JHOLUOHUL�KHU��o�PRGHOGH�GH�VÕUDVÕ\OD�����YH�����GDKD�ID]OD�
LNHQ�ELVLNOHWL�RODQODUÕQ�ROPD\DQODUD�J|UH�JHOLUOHUL����GDKD�D]GÕU��7DEOR�����

.RQXWXQ� EXOXQGX÷X� VRNDN� W�U�� GLNNDWH� DOÕQGÕ÷ÕQGD� JHOLúPLú� VRNDNWD�
RWXUDQODUÕQ� JHOLúPHPLú� VRNDNWD� RWXUDQODUD� J|UH� JHOLUOHULQLQ� �o� PRGHOGH� GH�
\DNODúÕN�������GDKD�ID]OD�ROGX÷X�J|U�OPHNWHGLU��7DEOR�����

.RQXW� W�U�QH� EDNÕOGÕ÷ÕQGD� LVH� HYGH�� ERGUXPGD�� ]HPLQ� NDWWD� YH� NDWWD�
RWXUDQODUÕQ� JHOLUOHULQLQ� JHFHNRQGXGD� RWXUDQODUÕQ� JHOLUOHULQH� J|UH�0RGHO� �� LoLQ�
VÕUDVÕ\OD���������������YH������0RGHO���YH�0RGHO��� LoLQ� LVH�\LQH�VÕUDVÕ\OD�
����� ����� ���� YH� ���� GDKD� ID]OD� ROGX÷X� J|U�OPHNWHGLU�� .RQXW� P�ONL\HW�
GXUXPXQD�J|UH� LQFHOHQGL÷LQGH� LVH�HY�VDKLEL�RODQODUÕQ�� ORMPDQGD�RWXUDQODUÕQ�YH�
GL÷HU� NRúXOODUGD� LNDPHW� HGHQOHULQ� JHOLUOHUL� NLUDGD� RWXUDQODUD� J|UH� KHU� �o�
PRGHOGH� GH� VÕUDVÕ\OD� \DNODúÕN� ����� ���� YH� ���� GDKD� ID]OD� RODUDN� RUWD\D�
oÕNPDNWDGÕU��.RQXWXQ�\DSÕ�W�U��GLNNDWH�DOÕQGÕ÷ÕQGD�0RGHO��¶H�J|UH�EHWRQ��WDú��
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WX÷OD� YH� NHUSLoWHQ� \DSÕOPÕú� NRQXWODUGD� RWXUDQODUÕQ� JHOLUOHULQLQ� ELULNHWWHQ�
\DSÕOPÕú�NRQXWWD�RWXUDQODUÕQ�JHOLUOHULQH�QLVSHWHQ�VÕUDVÕ\OD�������������YH����
GDKD� ID]OD� LNHQ� 0RGHO� �� YH� 0RGHO� �¶H� J|UH� EHWRQ�� WDú�� WX÷ODGDQ� \DSÕOPÕú�
NRQXWODUGD� RWXUDQODUÕQ� JHOLUOHULQLQ� ELULNHWWHQ� \DSÕOPÕú� NRQXWWD� RWXUDQODUÕQ�
JHOLUOHULQH� J|UH� VÕUDVÕ\OD� ���� ��� YH� ���� GDKD� ID]OD� ROGX÷X� J|U�OPHNWHGLU��
.RQXWXQ� ÕVÕWPD� VLVWHPL� J|]� |Q�QGH� EXOXQGXUXOGX÷XQGD� LVH� PHUNH]L� ÕVÕWPD�
VLVWHPL� LOH� ÕVÕQDQ�NRQXWODUGD�RWXUDQODUÕQ� YH� NDW� NDORULIHUL� LOH� ÕVÕQDQ�NRQXWODUGD�
RWXUDQODUÕQ� JHOLUOHUL� VRED� LOH� ÕVÕQDQ� NRQXWODUGD� RWXUDQODUÕQ� JHOLUOHULQH� J|UH� V|]�
NRQXVX��o�PRGHO�GLNNDWH�DOÕQGÕ÷ÕQGD�VÕUDVÕ\OD�����YH�����GDKD�ID]OD�ROGX÷X�
J|U�OPHNWHGLU��7DEOR�����

.DQWLWDWLI�GH÷LúNHQOHU�RODQ�KDQHGH�EXOXQDQ�oDOÕúDQODUÕQ�\Dú�RUWDODPDVÕ��
oDOÕúDQ� NLúL� VD\ÕVÕ�� ��� \DúÕQGDQ� E�\�N� YH� ��� \DúÕQGDQ� N�o�N� RODQODUÕQ� VD\ÕVÕ�
LQFHOHQGL÷LQGH� LVH� V|]�NRQXVX�EX� GH÷LúNHQOHUGHNL� ELU� ELULPOLN� ELU� DUWÕú�0RGHO�
�¶H� J|UH� JHOLUGH� VÕUDVÕ\OD� ������ ����� ��� YH� ��� RUDQÕQGD� DUWÕú� PH\GDQD�
JHWLULUNHQ�0RGHO���YH�0RGHO��¶H�J|UH�\LQH�VÕUDVÕ\OD����������������YH�����
RUDQÕQGD�DUWÕú�PH\GDQD�JHWLUPHNWHGLU��<LQH�NDQWLWDWLI�GH÷LúNHQOHUGHQ�RODQ�RGD�
VD\ÕVÕQGDNL� ELU� ELULPOLN� DUWÕú� KHU� �o� PRGHO� LoLQ� ���� RUDQÕQGD� ELU� DUWÕú�
VD÷ODPDNWDGÕU�7DEOR�����
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ùHNLO����*HOLU�'D÷ÕOÕPÕQÕQ�1RUPDO�(÷UL�YH�+LVWRJUDP�øOH�*|VWHULPL�
�

���6RQXo�YH�gQHULOHU�
%X�oDOÕúPDGD�'ø(¶QLQ������\ÕOÕ�+DQHKDONÕ�*HOLU�'D÷ÕOÕPÕ�$QNHWL�KDP�

YHULOHULQGHQ�\DUDODQÕODUDN�(VNLúHKLU�LOLQGHNL�KDQHKDONÕQÕQ�VDKLS�ROGX÷X�JHOLU�YH�
VHUYHWL� DUDVÕQGDNL� LOLúNL� LQFHOHQPLúWLU��$UDúWÕUPDGD� NXOODQÕODQ� JHOLU� IDDOL\HW� YH�
IDDOL\HW�GÕúÕ�JHOLULQ�WRSODPÕQGDQ�ROXúPDNWDGÕU��+DQHKDONÕQÕQ�VDKLS�ROGX÷X�VHUYHW�
LVH� KDQHKDONÕQÕQ� VDKLS� ROGX÷X� HY�� HYGH� NXOODQÕODQ� HOHNWURQLN� Hú\DODU� YH�
KDQHKDONÕQÕQ� VDKLS� ROGX÷X� XODúÕP� YH� KDEHUOHúPH� DUDoODUÕQGDQ� ROXúPDNWDGÕU��
$QDOL]GH� |QFHOLNOH� DUDúWÕUPDGD� NXOODQÕODQ� GH÷LúNHQOHULQ� oR÷XQX� NDSVD\DQ�
JHQLúOHWLOPLú� PRGHO� WDKPLQ� HGLOPLú� GDKD� VRQUD� EX� JHQLúOHWLOPLú� PRGHOH�
DOWHUQDWLI�RODUDN�GD��o�PRGHO�GDKD�WDKPLQ�HGLOPLúWLU��

$UDúWÕUPDGD� NXOODQÕODQ� PRGHOOHUGHNL� GH÷LúNHQOHULQ� oR÷X� NHVLNOL�
GH÷LúNHQOHUOH� �NDOLWDWLI� GH÷LúNHQOHUGHQ�� ROXúWXUXOPXú� YH� GHQNOHPOHUH� (..<�
X\JXODQPÕúWÕU��

�0RGHO� �� VRQXoODUÕ� GLNNDWH� DOÕQGÕ÷ÕQGD� ERGUXP� NDWÕQGD� RWXUDQODUÕQ�
JHOLUH� NDWNÕVÕ� JHFHNRQGXGD� RWXUDQODUD� J|UH� ���� GDKD� ID]OD� LNHQ� HY� VDKLEL�
RODQODUÕQ� NLUDGD� RWXUDQODUD� J|UH� JHOLUH� NDWNÕVÕ� VDGHFH� ���¶WÕU�� 7X÷ODGDQ�
\DSÕOPÕú�NRQXWWD�RWXUDQODUÕQ�ELULNHW�ELQDGD�RWXUDQODUD�J|UH�JHOLUH� �\�]GH�HWNLVL�
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LVH� \DNODúÕN� ���� ROXS� PHUNH]L� ÕVÕWPD� VLVWHPL� LOH� ÕVÕQDQ� NRQXWODUGD� RWXUDQ�
KDQHOHULQ� JHOLUH� NDWNÕVÕ� VREDOÕ� NRQXWODUGD� RWXUDQODUD� J|UH� ���� GDKD� ID]ODGÕU��
$\UÕFD� WHOHYL]\RQX� RODQODUÕQ� ROPD\DQODUD� J|UH� ���� YH� RWRPRELOL� RODQODUÕQ�
ROPD\DQODUD�J|UH�JHOLUH�NDWNÕVÕ�LVH�VDGHFH�����LNHQ�RWRPDWLN�oDPDúÕU�PDNLQDVÕ�
RODQODUÕQ�ROPD\DQODUD�J|UH�JHOLUH�\�]GH�HWNLVL����¶GÕU��7DEOR�����

��� \DúÕQGDQ� E�\�N� RODQ� YH� ��� \DúÕQGDQ� N�o�N� RODQ� NLúLOHULQ� JHOLUH�
NDWNÕODUÕ� VÕUDVÕ\OD� ��� YH� ��� RODUDN� RUWD\D� oÕNPÕúWÕU�� $\UÕFD� oDOÕúDQ� NLúL�
VD\ÕVÕQGDNL�ELU�ELULPOLN�DUWÕúÕQ�JHOLUH�NDWNÕVÕ�LVH����¶W�U��7DEOR�����

(OGH� HGLOHQ� EXOJXODUD� J|UH� (VNLúHKLU� LOLQGHNL� KDQHOHULQ� VDKLS� ROGX÷X�
VHUYHW�GLNNDWH� DOÕQGÕ÷ÕQGD� �JHOLULQ�SHN�GH�\�NVHN�ROPDGÕ÷Õ�RUWD\D� oÕNPDNWDGÕU�
*HOLULQ�1RUPDO�GD÷ÕOÕS�GD÷ÕOPDGÕ÷ÕQÕ�J|VWHUHQ� -DUTXH�%HUD� WHVWL� VRQXFX�
ùHNLO��¶GH�J|VWHULOPLúWLU��%X�WHVWH�J|UH�JHOLU�VHULVLQLQ�1RUPDO�GD÷ÕOPDGÕ÷Õ�
RUWD\D� oÕNPÕúWÕU�� � ùHNLO� �¶GH� GH� J|U�OG�÷�� �]HUH� JHOLU� VHULVL� 1RUPDO�
GD÷ÕOÕPOÕ� ROPD\ÕS� ��� PLO\RQ� 7/�� LOH� ���� PLO\RQ� 7/�� DUDVÕQGD� ELU�
\R÷XQODúPD�V|]�NRQXVXGXU��<LQH�ùHNLO��¶GHQ�J|U�OG�÷���]HUH�HQ�G�ú�N�
JHOLU� ����������� 7/��� HQ� \�NVHN� JHOLU� LVH� ������������ 7/�¶GÕU�� �%N]���
ùHNLO� �� YH� ùHNLO� ���� %HONL� GH� KDQHOHU� JHOLUOHULQLQ� ELU� NÕVPÕQÕ� J�QO�N� KD\DWWD�
NXOODQGÕNODUÕ� Hú\DODUD� KDUFDUNHQ� ELU� NÕVPÕQÕ� GD� JHOHFHN� \DúDQWÕODUÕQÕ� GDKD� L\L�
V�UG�UHELOPHN� DPDFÕ\OD� WDVDUUXIODUÕQGD�NXOODQÕ\RU�RODELOLUOHU��<D�GD�GDKD� DoÕN�
RODUDN� LIDGH� HGLOLUVH� KDQHOHU� GDKD� oRN� ]RUXQOX� JÕGD� KDUFDPDODUÕQD� \|QHOPLú�
RODELOLUOHU�� NDODQOD� GD� VHUYHWH� \D� GD� WDVDUUXID� JLGHELOLUOHU�� +HU� QH� NDGDU�
JHOLúPHNWH� RODQ� �ONHPL]GH� KDQHOHULQ� HQIODV\RQOD� QH� GHUHFH� WDVDUUXID�
JLGHELOGLNOHUL� YH� VHUYHWOHULQL� DUWWÕUPD\D� oDOÕúPDODUÕ� ]RU� ROVD� ELOH�� o�QN�� JHOLU�
GD÷ÕOÕPÕ�DUDúWÕUPDODUÕQGD�JHQHOGH�KDQHOHULQ�JHOLU�GLOLPOHUL�DUDVÕQGD��UN�W�F��ELU�
DoÕNOÕN�YDUGÕU��%X�QHGHQOH�GH�ED]Õ�KDQHOHU�O�NV�PDOODUÕQ�NXOODQÕPÕQGDQ��NDoÕQÕS�
NHQGLOHUL�LoLQ�]RUXQOX�RODQ�PDOODUÕ�VDWÕQ�DOPD\Õ�WHUFLK�HGL\RU�RODELOLUOHU��gUQH÷LQ�
EXODúÕN�PDNLQDVÕQD�VDKLS�KDQHOHULQ�VD\ÕVÕ�ROGXNoD�D]GÕU��%XQXQ�QHGHQL�EXODúÕN�
PDNLQDVÕQÕ�]RUXQOX�PDO�JLEL�GH÷LO�O�NV�PDO�RODUDN�GH÷HUOHQGLULOL\RU�ROPDVÕQGDQ�
ND\QDNODQPDNWDGÕU���

6RQ�RODUDN��ONHGH��UHWLOHQ�PDO�YH�KL]PHWOHUGHQ�KHUNHVLQ�\DUDUODQPDVÕ�
LoLQ� JHOLU� GD÷ÕOÕPÕQÕ� GDKD� HúLW� GD÷ÕOÕPÕQÕ� VD÷OD\DQ� \|QWHPOHULQ� JHOLúWLULOPHVL�
JHUHNPHNWHGLU��hUHWLOHQ�ELU�PDO�R��ONHGHNL�KHUNHV�LoLQ�]RUXQOX�KHUNHV�LoLQ�O�NV�
PDO� ROPDOÕGÕU�� gUQH÷LQ� ELU� ELUH\� YH\D� KDQHKDONÕ� LoLQ� XoDNOD� VH\DKDW� HWPHN�
]RUXQOX� LNHQ� GL÷HU� ELUH\� \D� GD� KDQHKDONÕ� LoLQ� O�NV� RODELOLU�� <LQH� EXODúÕN�
PDNLQDVÕ�ELU�ELUH\�YH\D�KDQHKDONÕ�LoLQ�]RUXQOX�PDO�LNHQ�GL÷HUOHUL�LoLQ�O�NV�PDO�
ROPDPDOÕGÕU�� %X� JHOLU� GD÷ÕOÕPÕQÕ� ELUH\OHU� DUDVÕQGD� HúLW� NÕOPDN� LoLQ� \HQL�
YHUJLOHPH� SROLWLNDODUÕ� JHWLULOPHOLGLU�� $]� JHOLUL� RODQGDQ� oRN� YHUJL�� oRN� JHOLUL�
RODQGDQ�D]�YHUJL�\HULQH�KHUNHVLQ�ND]DQFÕ�GR÷UXOWXVXQGD�YHUJLOHPHQLQ�\DSÕOGÕ÷Õ�
\|QWHPOHU�JHOLúWLULOPHOLGLU��

�
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$%675$&7�
� 7KH� LQFRPH� GLVWULEXWLRQ�� ZKLFK� LV� RQH� RI� WKH� EDVLF� SUREOHPV� RI� WKH�
GHYHORSLQJ� FRXQWULHV�� LQ� DQ� LPSRUWDQW� VXEMHFW�� %HFDXVH�� HTXDO� GLVSHUVLRQ� RI�
LQFRPH�� ZKLFK� LV� REWDLQHG� LQ� D� FRXQWU\�� EHWZHHQ� WKH� SHRSOH�� KRXVHKROGV� RU�
LQVWLWXWLRQV� GLVSOD\V� WKH� JURZWK� UDWH� RI� WKH� FRXQWU\�� :KHQ� ZH� WKLQN� 7XUNH\�
ZKHUH� WKH� LQFRPH� GLVSHUVLRQ� LVQ¶W� HTXDO�� ZH� FDQ� VHH� WKDW� WKH� ZHDOWK� RI� WKH�
SHRSOH� RU� KRXVHKROGV� LVQ¶W� GLVWULEXWLQJ� HTXDOO\�� 6LQFH�� WKH� SHRSOH� DQG�
KRXVHKROGV� FRXOG� DFFXPXODWH� ZHDOWK� ZLWK� WKHLU� LQFRPH� OHYHO�� 7KH� SHRSOH� RU�
KRXVHKROGV��ZKRVH�LQFRPH�OHYHO�DUH�KLJKHU��KDYH�PRUH�ZHDOWK�DQG�WKHUHIRUH�WKH�
VRFLDO�ZHOIDUH�LV�LQFUHDVLQJ��

�
� ,Q� WKLV� VWXG\�� ZH� KDYH� ORRNHG� WKH� FRQVXPSWLRQ� DQG� LQFRPH�LQFRPH�
GLVWULEXWLRQ�ZLWKRXW�HODERUDWLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�LQFRPH�DQG�ZHDOWK�DQG�
LQ�IROORZLQJ�FKDSWHUV�ZH�PHQWLRQHG�DERXW�KRXVLQJ�DQG�ZHDOWK�HFRQRP\��

�
� 7R�WUDQVIRUP�LQFRPH�WR�ZHDOWK�ZKLOH�WKH�SHRSOH�DQG�KRXVHKROGV�OLYH�LQ�
SURVSHULW\� LV� DQ� LPSRUWDQW� VXEMHFW�� DUH� ZHOO�� %HFDXVH�� WR� DFFXPXODWH� ZHDOWK�
DFFRUGDQFH� ZLWK� WKH� LQFRPH� LV� LPSRUWDQW�� DOWKRXJK� WKH� LQFRPH� LV� LPSRUWDQW�
DORQH��:H�KDYH� H[DPLQHG� WKH� UHODWLRQVKLS�EHWZHHQ� LQFRPH� DQG�ZHDOWK� LQ� WKH�
PRGHOV�WKDW�ZHUH�FUHDWHG�LQ�SUDFWLFHV�DQG�ZH�PDGH�HFRQRPHWULFDO�FRPPHQWV�LQ�
DFFRUGDQFH�ZLWK�WKHP��

.$<1$.d$�
$.68�gPHU�$�����������*HOLU�YH�6HUYHW�'D÷ÕOÕPÕ��øVWDQEXO�hQY���øVWDQEXO��
'ø(�� �������� ����� +DQHKDONÕ� 7�NHWLP� +DUFDPDODUÕ� $QNHWL� 6RQXoODUÕ�� 'HYOHW�

øVWDWLVWLN�(QVWLW�V��0DWEDDVÕ��+D]LUDQ��$QNDUD��
'ø(���������������+DQHKDONÕ�7�NHWLP�+DUFDPDODUÕ�$QNHWL�6RQXoODUÕ��6HoLOPLú�

���øO�0HUNH]LQH�*|UH��������������YH���¶OLN�*HOLU�'D÷ÕOÕPÕ��'HYOHW�
øVWDWLVWLN�(QVWLW�V��0DWEDDVÕ��(\O�O��$QNDUD��

'ø(�� �������� ����� +DQHKDONÕ� 7�NHWLP� +DUFDPDODUÕ� $QNHWL� 6HoLOPLú� ��� øO�
0HUNH]L� 6RQXoODUÕ�� 'HYOHW� øVWDWLVWLN� (QVWLW�V�� 0DWEDDVÕ�� 7HPPX]��
$QNDUD��

'ø/ø.�6DLW�� ��������6HUYHWLQ�*HQLú�.LWOHOHUH�<D\ÕOPDVÕ��$QNDUD�hQLY��6L\DVDO�
%LOJLOHU�)DN��<D\ÕQODUÕ�1R������$QNDUD��

*8-$5$7,� '�� 1��� �������� %DVÕF� (FRQRPHWULFV�� 0F*UDZ�+LOO�� ,QF��� 7KLUG�
(GLWLRQ��7XUNH\��

+$5'<�0HOLVVD� $��� ��������5HJUHVVLRQ�:LWK� 'XPP\� 9DULDEOHV�� 4XDOLWDWLYH�
$SSOLFDWLRQV�LQ�WKH�6RFLDO�6FLHQFHV��V�������
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,59,1(�,DQ�-�����������³7KH�'LVWLULEXWLRQ�2I�,QFRPH�$QG�:HDOWK�,Q�&DQDGD�øQ�
/LIHF\FOH� )UDPHZRUN´�� &DQDGLDQ� -RXUQDO� 2I� (FRQRPLFV�� &DQDGD�
8QLYHUVLW\�����������

-2+16721� -RKQ�� �������� (FRQRPHWULF� 0HWKRGV�� 0F*UDZ�+LOO� %RRN� &R���
7KLUG�(GLWLRQ��6LQJDSRUH��

.$61$.2ö/8�=HKUD��6��8<*85����������³$VVHW�2ZQHUVKLS�DQG�+RXVHKROG�
,QFRPH��$Q�(FRQRPHWULF�0RGHO�)RU�7XUNH\´��<D\ÕQODQPDPÕú�dDOÕúPD��
$QNDUD��

5$0$1$7+$1� 5DPX�� �������� ,QWURGXFWRU\� (FRQRPHWULFV� 0RGHOV� DQG�
(FRQRPLF� )RUHFDVWV��0F*UDZ�+LOO� ,QWHUQDWLRQDO� (GLWLRQV�� (FRQRPLFV�
6HULHV��7KLUG�(GLWLRQ��

6&+0,'7�+(%%(/� .ODXV�� 6�� %�� :HEE�� *�� &RUVHWWL�� �������� +RXVHKROG�
6DYLQJ� LQ� 'HYHORSLQJ� &RXQWULHV�� )LUVW� &URVV�&RXQWU\� (YLGHQFH�� 7KH�
:RUOG�%DQN�(FRQRPLF�5HYLHZ��9RO�����1R�������������

7,33/(�$�� *UDKDP�� '�� .RUERH� 	� *�*DUURG�� �������� ,QFRPH� DQG�:HDOWK� LQ�
+RXVH�2ZQHUVKLS�6WXGLHV� LQ�8UEDQ�*KDQD��+RXVLQJ�6WXGLHV��9RO������
1R��������������

0LOOL�*HOLU��øVWLKGDP�YH�øNWLVDGL�%�\�PH��(OLI�2IVHW��$OWÕQFÕ�%DVNÕ��øVWDQEXO��
785+$1�� 6DOLK��������� 9HUJL� 7HRULVL� YH� 3ROLWLNDVÕ�)DN�OWHOHU� 0DWEDDVÕ��

%HúLQFL�%DVNÕ��øVWDQEXO�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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7DEOR����(VNLúHKLU�øOL�7DQÕPOD\ÕFÕ�øVWDWLVWLNOHUL�
�*�+-,�. /10 243'56/1. /-07/ 8�59/1:�;�/�3'5<8�/-,�07/

=	>@?�A B1BDC1B1B-E-F-E1G-E-G HDI1GDC	JKF1G-B�L M�B E-F	JKGDM	JONDM�L N1I
>@?�A<P Q H-I-N-I-C-C1I-E1F-B-G J'C�N-G�JKB1B�JKI�L G JKF1I-B-I-F1NDM1F�L C
R C�I1NDI I�L B1HDF-I1F-I-F-I JSL IDC�IDG1IDC1C�JON
TVU PXW-P N1BDM F�L E-E1FDE1F-E1FDE	J F�L N-E-N-G1G-E-IDM
Y[Z\W	JKC U�]^T M�F-I F�L N�JOFDN1F-N1FDN	J F�L HDF-M1H1H_M�I_C�E
Y[Z\W	JKC-` ] Y JOE1NDF C�L E-N-E-N1E-N-E-G JSL C	JOFDI-M1N	J'F-M
?�a ] P b JOE1H-H�L NDM I�L F�JOIDF1E-F1EDF1E JSL J'M�NDG	JKG-C-N1B
T Y[Z\W1c@Q�d JOE-F-E1B�L I-I1I-I-I I-N�L H-NDI1B-G1G-H-N JKG�L M�E_C�G-N1GDE-M

8�2^egfhei*�j[k�j H-EDM JSL I-B-M-B-M1B-M-B1B F�L M1G�H_G1I1H�J'N�H
>�lOm n o9pgn o�W1qSr�s'r M1C1N F�L NDM�B_M�BDM�B_M�B F�L M1G�H_G1I1H�J'N�H
>�lOm n o9pglKp\n o�W-q_r�s'r C�IDM F�L I-B-M-B-M1B-M-B1B F�L M1G�H_G1I1H�J'N�H
>�lStOl'r�q_u1vDw F F F

e�2^x[yh*z*V{X|�{ C�F-CDC I�L F-N1IDN1I-N1IDN-M JSL M-C�J'I-M1B1NDB�H
A�}-r�~�`@n u�s J F�L F-F	J'B	JKB	J'B-C F�L F-I�H_E-C-M�E_M�G
?�� M�JKG F�L N-I	JKH�JOH�JKHDC F�L M�HDC-N1G-N�H_G-C
`@q-v_�6w-p M F�L F-F1NDF1N-F1NDF1N F�L F-G1GDN1GDC1M-E-C
�VlKpgn u JKG F�L FDC�BDG1B-G1BDG1N F�L JKB�H_B1I�JOIDE-C
>�lStOl'r�q_u1vDw J F�L F-F	J'B	JKB	J'B-C F�L F-I�H_E-C-M�E_M�G
�hn �-l'� F F F

e�2^x[yh*���j[��eg�X�[��*�� J1J1J'G JSL N-E-CDM1C-M1CDM1C JSL F�JOF_C�I-G1B_C1C
?��1~'s'�1n ��n I1E-F F�L B-E1FDE1F-E1FDE	J F�L M1E-C-F1I1H-E-H�J
U n ��sStK� JONDC F�L C-M�B_M�BDM�B_M�B F�L M1I1FDN�H_C�GDG1N
AVq9�Xp4s'u C1E F�L FDM�IDE1I-E1IDE-M F�L C1F1B�J1JKB1G_M�G
�hn �-l'� G-E F�L J-JKE-N1E-N-E-G F�L IDC1M1H-B-I1F_M�J
e�2^x[yh*�y�x���fh|�{�*�j[k[j C�N1GDN M�L F-B-M-B-M1B-M-B1B C�L I-G1EDG-M1I1E_C�J
`@l'� q_u C�I-I F�L I-B1IDF1I-F1IDF1I F�L M1G�HSC�GDM1M-E1N
� lOm n r F F F
Z[��oXs'� F F F
`@n ��n r�l'� HDF F�L J'C�JXC�J'C�JXC�J F�L IDC�NDN-C	J1J'B1E
d�w1�-m s C�N1H F�L M1F1NDF1N-F1NDF1N F�L M1E	JXM�N1H-BDG1G
U l'�9��n � B-G F�L F1H-NDI1N-I1NDI1N F�L C�H�J-J1JKI-I�J
�hn �-l'� C F�L F-F1IDF1I-F1IDF1I F�L F-B1BDF1F-N-M-F1N
� *�+-,�. /10 2\3'59/-. /10�/ 8�59/1:�;�/�3'5<8�/-,�07/
2���f�8-f[�[{O81{ C1C�GDE I�L M1B1IDF1I-F1IDF1I I�L G-N1I-H-FDM�E_C�G
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{O81{'*���f�8-{O8�*������ H-N-I JSL I-F1GDB1G-B1GDB�H F�L B-F1BDG1B�JON_C�B
W1q_��s M�G�J F�L G�JOIDN1I-N1IDN-M F�L M1B-CDM�FDM1C-B1B
��l'�6r�lK�Sn�P9~�� � p4s JOG-B F�L C1N1B�JOB�JOB�JOB F�L M-M�J'G-M�H-NDI1G
U s'� r�sKm qS��n �6lX��n J'M F�L FDC�JXC�J'C�JXC�J F�L J'M1MDC�F-F	JDJOI
�hn �-l'� F F F

*���������2^x G-M1E JSL JKI-M1HDM�HDM1H-B F�L IDM�JKHDC1F1G�JSH
d<lOm9JO  B1G�J F�L HDN1B�JOB�JOB�JOB F�L IDM�JKHDC1F1G�JSH
d<lOm C HDE F�L JKI-M1HDM�HDM1H-B F�L IDM�JKHDC1F1G�JSH

¡��X�@¢^�O8-fh�@fhk JOI1FDN JSL E-G�H_G�HDG�H_G1E F�L J'M1MDC�F-F	JDJOI
`@n m £Dn ~Xs'¤�sX�_J J'M F�L FDC�JXC�J'C�JXC�J F�L J'M1MDC�F-F	JDJOI
`@n m £Dn ~Xs'¤�sX��C N-M1N F�L E-G�H_G�HDG�H_G1E F�L J'M1MDC�F-F	JDJOI

k[��x[eg����*�¥ G	JOH JSL F1H-G-H-G1H-G-H1H F�L C�H-IDI1I-I-C-N1N
Q�l'u-r�m n�d�b�J N1FDC F�L E�JKC�JKC	JKC�JKC F�L C�H-IDI1I-I-C-N1N
Q�l'u-r�m n�d�bhC B1H F�L F1H-G-H-G1H-G-H1H F�L C�H-IDI1I-I-C-N1N

81�X��fh¦\§ ¡�����fh¨z*�¥ J1JSHDH JSL H F�L M1F1FDI1F-I1IDG1B
W1n ¤1s'��© `�l'¤�sK�[d�b4J JOIDC F�L C1F F�L M1F1FDI1F-I1IDG1B
W1n ¤1s'��© `�l'¤�sK�[d�b[C B-C�H F�L HDF F�L M1F1FDI1F-I1IDG1B

2\ª-«�fh��f�¬1{Xk���f�eg�Xx�fg8-{ JOF1B_M JSL B-E1NDE1N-E1NDE1G F�L M1E1F-H-G1H-GDG1B
c�� qDp\s'� n r � s'p4sOo�� ����s'r�L J C�N-N F�L M1F1IDF1I-F1IDF1I F�L M1E1F-H-G1H-GDG1B
c�� qDp\s'� n r � s'p4sOo�� ����s'r�L C I1EDM F�L B-E1NDE1N-E1NDE1G F�L M1E1F-H-G1H-GDG1B

¡�y[��fg¬-{Xe���f[eg�Xx�fg8-{ JKC1M-G JSL H-H-EDI1E-I1EDI1E F�L I�JOI-H1H�JOBDN-C
`�w�m sOo�� r���sXr	L J G-I F�L J-JOFDN1F-N1FDN	J F�L I�JOI-H1H�JOBDN-C
`�w�m sOo�� r���sXr	L C B�HDG F�L H-H-EDI1E-I1EDI1E F�L I�JOI-H1H�JOBDN-C
`@n ~�n r�m lK��J G-B F�L J-JOIDN1I-N1IDN-M F�L I�JOGDN1F-E1GDE1G
`@n ~�n r�m lK� C B�HDB F�L H-H-NDI1N-I1NDI1N F�L I�JOGDN1F-E1GDE1G

��ª �[��x��'¨z*Vf�¬1{'*�{ JOI	J'E JSL E-E�HSM�H_M�HSM�H F�L F-I�H_E-C-M�E_M�G
�L �hl'u�n �[d<sSo�� � ��J J F�L F-F	J'B	JKB	J'B-C F�L F-I�H_E-C-M�E_M�G
�L �hl'u�n �[d<sSo�� � � C N1B-E F�L E-E�HSM�H_M�HSM�H F�L F-I�H_E-C-M�E_M�G
2g*�2^�®2^¡��X� J1JOBDF JSL GDM1CDM1C-M1CDM1C F�L M1I1GDN1I-F1G_M�N
c�� qDpgq_��n m�J JOG-F F�L C1B1GDB1G-B1GDB�H F�L M1I1GDN1I-F1G_M�N
c�� qDpgq_��n m C M�E-F F�L GDM1CDM1C-M1CDM1C F�L M1I1GDN1I-F1G_M�N

¯ 'H÷LúNHQOHULQ�\DQÕQGDNL���YH���VÕUDVÕ\OD�V|]�NRQXVX�VHUYHWH�VDKLS�ROPD\Õ�YH�
ROPDPD\Õ�J|VWHUPHNWHGLU��
�
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7DEOR����*HQLúOHWLOPLú�0RGHOGH�<HU�$ODQ�'H÷LúNHQOHULQ�*HOLU�h]HULQH������������
<�]GH�(WNLOHUL ¯�^°S±-² ³�´�°S: e�/_59µX/_¶�· �^¸1¹D;�°�°K56´	² . °S3O²

T Y[ZgW�c@Q�d F�L F-F1B F�L M1G-M
TVU P�W1P F�L C-C�H C-C�L G1BDM
Y[ZgW�JKCD` ] Y F�L F-I	J I�L JKF1F
Y[ZgW�JKC U�]�T F�L FDM�B M�L BDC1C

d�?�A F�L JOHDM C1F�L JOE-G
Q�?�R U d�b F�L IDM�N M	J_L C�E�J
Q<R U W-�<d�b © F�L F_C�J © C�L F-E-C
T Zh�WDQ��ºZ U F�L C-C�G C1B�L M1C1B
` ] A��ºZ U F�L C1I1N C1N�L B�HDI
`�P�W1P U © F�L FDB	J © M�L EDM�HD 
c�d<c@�»`�A F�L C-M1M C1G�L N-C1G

>@?�A�W�c U F�L F�JOI JSL I-B1I

?�b F�L I-I1N I-E�L E1N-N
`�c@��Q ] � F�L N-I�H HDE�L I-M1B
��?��»P R F�L I-N1F M1I�L M�F-F
U Zhd F�L M1G1I N-F�L M�GDC

?�bgW_Zh¼ F�L C1E1G IDM�L B-C�H
AVc@½X�ºZ@R F�L JOH-F JKE�L N1N1H
�[P6>@?�Q
`�?<d<c�R

F�L JKE�H
F�L JKF-C

C	J_L H-N-B
JKF�L G1E-F

d	Z\W F�L F1H-B H1L HDI1F
d ] >@A�Z F�L JKB1N JKN�L HDM1B
U ?�Q�¾�P T F�L F-I-C I�L C1F1I
�[P6> F�L M-C�F BDC�L JOG-N

c@�@Z F�L F-G1I G�L I-I�H

�»?�Q�P�W-P6d F�L C	JOB C1I�L E�HDG
U Zhd U ZhAVc@Q F�L JKN1E JOH�L M�J-J
¯ 'L÷HU�GH÷LúNHQOHU�VDELW�WXWXOPXúWXU��

�
�
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7DEOR����*HQLúOHWLOPLú�0RGHOLQ�(..<�7DKPLQ�6RQXoODUÕ ¯
�%D÷ÕPOÕ�'H÷LúNHQ�/*��^°S±1² ³X´�°S: e�/D56µX/_¶�· 56§9² µ�5�ª ,�§9;�°S±-°_3O²

T JON�L C�HDN F�L F-F-F J_L F-F1F
T Y[Z\W1c@Q�d F�L FDF1B B1N-N1H-F-F F�L F-F1F
TVU P�W1P F�L CDC�H M�B1F_C�F-F1F F�L F-F1F
Y[Z\W	JKC-` ] Y F�L FDI	J ©6© ©6© ©6© ©6© ©6© ©6© F�L F-F1F
Y[Z\W	JKC U@]�T F�L F_M�B F�L F-F-F J_L F-F1F

� � � �d�?<A F�L JKHDM F�L F-F-F J_L F-F1F
Q�?�R U d�b F�L I_M�N F�L F-F-F J_L F-F1F
Q<R U WD�Vd�b © F�L FDC	J F�L F-F-F J_L F-F1F
T Zh�WDQ��ºZ U F�L CDC�G F�L F-F-F J_L F-F1F
` ] A��ºZ U F�L C-I1N F�L F-F1H F�L E-E1I
`�P�W-P U © F�L FDB	JO  © F�L F-F-C F�L E-E�H
c�d<c@�»`�A F�L CDM1M F�L F-F-G F�L E-E1B

� � � �>@?�A�W�c U F�L F�JOI F�L F-F-F J_L F-F1F
� � � �?�b F�L IDI1N F�L F-F-F J_L F-F1F

`�c@�[Q ] � F�L NDI�H F�L F1HDE F�L EDC�E
�<?��»P R F�L IDN1F F�L FDC1F F�L E1HDM
U Z^d F�L M-G1I F�L F�JKF F�L E-E-C

� � � �?�bgWDZh¼ F�L C-E1G F�L F-F-F J_L F-F1F
AVc@½X�ºZ@R F�L JKH-F F�L F-F1H F�L E-E-M
�[P9>�?<Q F�L J'E�H F�L F-F1H F�L E-E-M

� � � �`�?<dVcVR F�L J'F-C F�L F-FDC F�L E-E�H
d	Z\W F�L F-H-B F�L F-F-G F�L E-E1B
d ] >@A�Z F�L J'B1N F�L F-FDM F�L E-E1G
U ?�Q�¾	P T F�L FDI-C F�L F-FDC F�L E-E�H
�[P9> F�L MDC�F F�L F-F-F J_L F-F1F

� � � �c@��Z F�L FDG1I F�L F-F-F J_L F-F1F
� � � ��»?�Q�P�W-P6d F�L C�JOB F�L F-F-B F�L E-E1N

U Z^d U Z[A�c�Q F�L J'N1E F�L F-F-E F�L E-E1I
© A<q-£hm n r�lOm n ��q-qDv C1M�H1L GDM�J �

��'H÷LúHQ�YDU\DQV�(*/6�<|QWHPL�LOH�RUWDGDQ�NDOGÕUÕOPÕúWÕU��¯ 'L÷HU�GH÷LúNHQOHU�VDELW�WXWXOPXúWXU��
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7DEOR����+DQHQLQ�*HOLUL�øOH�+DQHQLQ�6HUYHWL��6DKLS�2OGX÷X�(ú\DODU���
+DQHKDONÕQÕQ�øNDPHW�(WWL÷L�.RQXW�g]HOOLNOHULQH�$LW�(..<�7DKPLQ�6RQXoODUÕ ¯

%D÷ÕPOÕ�'H÷LúNHQ�/*�
� � ¿VÀ	Á�Â<ÃÅÄ�Æ ¿VÀ�Á�Â�ÃÈÇ�Æ ¿VÀ	Á<Â�ÃÅÉ�Æ�^°S±-² ³X´�°S: e�/_59µX/_¶�·Ê56§9² µ�59ªË,�§9;�°S±D°_3O² e4/D59µX/_¶�·Ì5 §�² µ�59ªË,�§�;�°S±-°_3O²Íe4/D56µ'/S¶�·Î56§9² µ�5�ªË,�§�;�°S±-°_3O²

T JON�L I1IDCÏH-N�L I�HDFÐF�L F-F-F JON�L I1B-F F�L JKEDCÑF�L F-F1F JON�L I-M1HÒH-N�L B�JKFÓF�L F-F1F
T Y[Z\W1c@Q�d F�L F-F1B M�L B-N1IÔF�L F-F-F F�L F-F1B F�L F-F�JÕF�L F-F1F F�L F-F-B M�L B_M�NÖF�L F-F1F
TVU P�W1P F�L C-C1M H�L F-E1IÔF�L F-F-F F�L C-C1C F�L FDC�HÔF�L F-F1F F�L C-C-C G�L EDG1GÖF�L F-F1F
Y[Z\W	JKC-` ] Y F�L FDC1C J_L M1N1IÔF�L J'M1I F�L FDC�B F�L F�JKBÖF�L F-E1G F�L FDC1B J_L NDB1EÖF�L F-E1G
Y[Z\W	JKC U@]�T F�L F-I-M J_L B-I1EÔF�L J'C-M F�L F-I1G F�L FDC-CÑF�L F-E-C F�L F-I1H J_L G�JOIÖF�L F1H-G

d�?<A F�L JOH-N I�L C1N1IÔF�L F-F�J F�L JOH�J F�L F-B-GÖF�L F-F-C F�L JOH_C I�L J'N1EÖF�L F-F-C
Q�?�R U d�b F�L IDM1M B�L JOH-EÔF�L F-F-F F�L I-I1E F�L F-N-NÖF�L F-F1F © © ©
Q<R U WD�<d�b ©6F�L FDF-M © F�L J'F1N×F�L E�JKB F�L F-F-C F�L FDM-CÑF�L E-B-M F�L I-I-E B�L GDB-CÑF�L F-F1F
T Zh�WDQ��ºZ U F�L C1I	J N�L JKB�HØF�L F-F-F F�L C1I1F F�L F-I1HÔF�L F-F1F F�L C1I-F N�L JDJOEÖF�L F-F1F
` ] A��ºZ U F�L C	JOG M�L C	JSHØF�L F-F-F F�L C	JOE F�L F-BDCÑF�L F-F1F F�L C	JKE M�L C-B1GÖF�L F-F1F
`�P AV>^W_YhQ F�L J-JOE J_L C1B1IÔF�L C	JKF F�L J-JOB F�L F-E-BÖF�L C-C1M F�L J-JOH J_L CDM�HÔF�L C	JKC
`�P�W-P U ©6F�L FDB-C ©XJ_L J'I1B×F�L C1B-N ©6F�L F_M�G F�L FDM1BÖF�L I-F	J ©6F�L FDM�G ©XJ_L F-BDCÙF�L C1E1I
c�d<c@�»`�A F�L C-M1C B�L E-G1BÔF�L F-F-F F�L C-M�F F�L FDM	JÕF�L F-F1F F�L C-M1F B�L EDF1EÖF�L F-F1F

>@?�A�W�c U F�L F-F1B F�L JKB-MÖF�L HDG-G F�L F�JKC F�L F-I-BÖF�L G-I1E F�L F�J-J F�L IDF-MÑF�L G-N	J

?�b F�L I-I1I C�L JKI�HØF�L F-I-I F�L I�JOE F�L JKB-EÖF�L FDM�B F�L IDC1F C�L FDI1BÖF�L FDM1C
`�c@��Q ] � F�L NDM�E I�L F-G1IÔF�L F-FDC F�L NDC�E F�L C	J'MÑF�L F-F1I F�L NDC�H C�L EDB1BÖF�L F-F1I
��?<�»P R F�L I-N1G C�L JKI1NÔF�L F-I-I F�L IDM�H F�L JKG-BÖF�L FDM�N F�L I-B�J C�L F_C�EÖF�L FDM1C
U Z^d F�L M1G-M C�L HDE1EÔF�L F-FDM F�L M1B1G F�L JKN-GÖF�L F-F1N F�L M1N-F C�L G-HDMÑF�L F-F1B

?�bgWDZ[¼ F�L C1E1G N�L E-B	JÚF�L F-F-F F�L I-F1F F�L FDM1IÖF�L F-F1F F�L I-F-F G�L F_C1MÑF�L F-F1F
AVc@½X�ºZ@R F�L JKG�H C�L G-G�HØF�L F-F-B F�L JOH-F F�L F-NDMÑF�L F-F1B F�L JOHDF C�L H_F1GÖF�L F-F1B
�[P6>@?�Q F�L JKE-C I�L B-G�HØF�L F-F-F F�L C1F1B F�L F-B-IÖF�L F-F1F F�L C1F-N I�L HSM�EÖF�L F-F1F

`�?<d<c�R F�L F-E1I J_L M1N	JÚF�L J'M-M F�L F1H1H F�L F-N-FÖF�L J'M1C F�L F1H-H J_L M-G-CÑF�L J'M�J
d	Z\W F�L F-G-M F�L G1H-IÔF�L M1IDM F�L F-N-M F�L F-E-FÖF�L M�H�J F�L F-NDM F�L GDF1NÖF�L M�H-F
d ] >@A�Z F�L JKB1I I�L J-J1JÚF�L F-FDC F�L J'M�B F�L FDM-MÑF�L F-F	J F�L J'M1G I�L I_M�IÖF�L F-F	J
U ?�Q�¾�P T F�L FDC�I F�L I�JOBÔF�L G-B-I © © © © © ©

c@��Z F�L F-N1N I�L F-I	JÚF�L F-FDC F�L F-N-M F�L FDC-CÑF�L F-F1I F�L F-NDM C�L E_M�BÖF�L F-F1I

�»?�Q�P�W-P6d F�L C	JOI I�L H_M�NÔF�L F-F-F F�L C	JOB F�L F-B-BÖF�L F-F1F F�L C	J'M I�L H_G1BÖF�L F-F1F
U Z^d U Z[A�c�Q F�L JKG1I C�L N-E�HØF�L F-F-G F�L JKG1I F�L F-N1BÔF�L F-F�H F�L JKG-F C�L NDI1BÖF�L F-F�H
© AVqD£^m n r�lOm n ��qDq-v I	JKI�L I-F-M I	J'M�L JKF1I I	J'M�L JOHDC
Û �'H÷LúHQ�YDU\DQV�(*/6�<|QWHPL�LOH�RUWDGDQ�NDOGÕUÕOPÕúWÕU��¯ 'L÷HU�GH÷LúNHQOHU�VDELW�WXWXOPXúWXU��



Ü	ê�ëÝ�ì�ê�à í�ê�ä

� ����

7DEOR����+DQHQLQ�6HUYHWL��6DKLS�2OGX÷X�(ú\DODU��YH�+DQHKDONÕQÕQ�øNDPHW������
(WWL÷L�.RQXW�g]HOOLNOHULQLQ�*HOLU�h]HULQH�<�]GH�(WNLOHUL ¯ ��^°S±-² ³�´�°S: e4/D59µX/_¶�· �^¸1¹D;�°���56´�² . °S3O²

T Y[ZgW�c@Q�d F�L F-F1B F�L B�JOE
TVU P�W1P F�L C-C1M C1C�L I1HDN
Y[ZgW�JKCD` ] Y F�L FDC1C C�L C-I1I
Y[ZgW�JKC U�]�T F�L F-I-M I�L M-F1F

d�?�A F�L JOH-N C�F�L M-C1E
Q�?�R U d�b F�L IDM1M M�J_L JKF-N
Q<R U W-�<d�b ©6F�L F-F-M © F�L M-M	J
T Zh�WDQ��ºZ U F�L C1I	J C�N�L F-FDM
` ] A<�ºZ U F�L C	JOG C1M�L C1EDM
`�P A�>hWDYhQ F�L J-JOE JKC�L N-G-I
`�P�W1P U ©6F�L F-B-C © B�L FDC	J
c�d<c@�»`�A F�L C-M1C C�G�L I-G�J

>@?�A�W�c U F�L F-F1B F�L B_M�I

?�b F�L I-I1I I1E�L BDM	J
`�c��[Q ] � F�L NDM�E E	J_L IDC1N
��?��»P R F�L I-N1G M1M�L I-N-I
U Zhd F�L M1G-M N1F�L N-G1H

?�bgW_Zh¼ F�L C1E1G I-M�L NDC1B
AVc@½X�ºZ@R F�L JKG�H JOE�L BDC-M
�[P6>@?�Q F�L JKE-C C�J_L J'M1I

`�?<d<c�R F�L F-E1I E�L G�JOG
d	Z\W F�L F-G-M G�L NDN	J
d ] >@A�Z F�L JKB1I JON�L BDC	J
U ?�Q�¾�P T F�L FDC�I C�L I_M�G

c@�@Z F�L F-N1N N�L N�JON

�»?�Q�P�W-P6d F�L C	JOI C�I�L N-G1H
U Zhd U ZhAVc@Q F�L JKG1I JSH�L H-H_C

¯ 'L÷HU�'H÷LúNHQOHU�VDELW�WXWXOPXúWXU��


