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%X�oDOÕúPDGD������\ÕOÕQGD�(U]XUXP
GD� WDUDIÕPÕ]GDQ�X\JXODQDQ�+DQHKDONÕ�

7�NHWLP� +DUFDPDODUÕ� $QNHWLQGHQ� HOGH� HGLOHQ� \DWD\� NHVLW� YHULOHUL� \DUGÕPÕ\OD� LOGHNL�
KDQHKDONODUÕQÕQ�W�NHWLP�NDOÕSODUÕ�LQFHOHQPLú��JHOLU�KLSRWH]OHULQL�WHPVLOHQ�ROXúWXUXODQ�
PRGHOOHU� WDKPLQ� HGLOHUHN� (U]XUXP
GDNL� KDQHKDONODUÕQÕQ� W�NHWLP� H÷LOLPOHULQL� HQ� L\L�
DoÕNOD\DQ� PRGHOLQ� WHVSLWLQH� oDOÕúÕOPÕúWÕU�� $QDOL]� VRQXoODUÕ� (QJHO� NDQXQXQXQ�
(U]XUXP� LoLQ� GH� JHoHUOL� ROGX÷XQX�� JHOLULQ� \DQÕVÕUD�PHVOHN�� H÷LWLP� JLEL� GHPRJUDILN�
|]HOOLNOHULQ� YH� LNOLPLQ� W�NHWLPL� HWNLOH\HQ� EDúOÕFD� |QHPOL� IDNW|UOHU� ROGX÷XQX�� YH�
KDQHKDONODUÕQÕQ�W�NHWLP�H÷LOLPLQL�HQ�L\L�DoÕNOD\DQ�PRGHOLQ�GR÷UXVDO�PRGHO�ROGX÷XQX�
RUWD\D� NR\PXúWXU�� $\UÕFD�� (U]XUXP� LoLQ� GDKD� |QFH� \DSÕOPÕú� oDOÕúPDODU� LOH� EX�
oDOÕúPDQÕQ�VRQXoODUÕ�NDUúÕODúWÕUÕOGÕ÷ÕQGD���������G|QHPLQGH�UHIDK�VHYL\HVLQLQ�DUWWÕ÷Õ�
IDNDW�KDOD�oRN�G�ú�N�VHYL\HGH�EXOXQGX÷X�WHVSLW�HGLOPLúWLU��4�5*6!7'8 6!9�:�;=<	>�?*@!A B
9
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���*LULú�
7�NHWLP� KDUFDPDODUÕ� LNWLVDW� WHRULVL� YH� HNRQRPHWULN� DUDúWÕUPDODUÕQ� HQ�

|QHPOL� NRQXODUÕQGDQ� ELULGLU�� 7�NHWLP� KDUFDPDODUÕ\OD� LOJLOL� oDOÕúPDODUÕQ�
EDúODQJÕFÕ�����<�]\ÕOÕQ�VRQODUÕQD��'DYLG�'DYLHV��������YH�6LU�)UHGHULFN�0RUWRQ�
(GHQ�������
H�NDGDU�X]DQPDNWDGÕU��

øNWLVDGL� WHRULOHULQ� JHUoHNOHUH� X\JXQOX÷XQXQ� WHVSLW� HGLOHELOPHVL� LoLQ�
V|]NRQXVX� WHRULOHULQ� NDQWLWDWLI� ELU� PDKL\HW� ND]DQPDVÕ� JHUHNLU�� øNWLVDWoÕODUGDQ�
JHOHFH÷H�\|QHOLN� VD\ÕVDO� WDKPLQOHUGH�EXOXQPDODUÕ�EHNOHQHQ�NRQXODUGDQ�ELUL�GH�
W�NHWLP� KDUFDPDODUÕ� NRQXVXGXU�� (NRQRPHWUL� YH� LVWDWLVWLN� GLVLSOLQOHULQGH�
ND\GHGLOHQ� JHOLúPHOHU� \DNÕQ� ]DPDQD� NDGDU� VDGHFH� NDOLWDWLI� PDKL\HWWH� NDOPÕú�
RODQ� LNWLVDGL� DQDOL]OHUL� YH� EX� DUDGD� W�NHWLP� KDUFDPDODUÕ� NRQXVXQX� NDQWLWDWLI�
RODUDN� HOH� DOPD\Õ� YH� VRQXoWD� JHUHN� LNWLVDGL� SROLWLND� \DSÕPÕQÕ� JHUHNVH� LOHUL\H�
G|Q�N�WDKPLQOHUGH�EXOXQPD\Õ�P�PN�Q�NÕOPÕúWÕU��

%X� JHOLúPHOHUGHQ� \DUDUODQPDN� VXUHWL\OH� JHOLU� YH� W�NHWLP� DUDVÕQGDNL�
LOLúNL� �]HULQH� \DSÕODQ� oDOÕúPDODU� VRQXFXQGD�EX� LNL� GH÷LúNHQ�DUDVÕQGDNL� LOLúNL\L�
DoÕNODPD\D� \|QHOLN� RODUDN� ED]Õ� KLSRWH]OHU� JHOLúWLULOPLúWLU�� -��0D\QDUG� .H\QHV�
������� WDUDIÕQGDQ� RUWD\D� NRQXODQ� YH� UHHO� W�NHWLPLQ� UHHO� JHOLULQ� NDUDUOÕ� ELU�
IRQNVL\RQX� ROGX÷XQX� LOHUL� V�UHQ� PXWODN� JHOLU� KLSRWH]LQH� J|UH�� JHOLU� DUWWÕNoD�
W�NHWLP� GH� DUWPDNWD� IDNDW� EX� DUWÕú� JHOLUGHNL� DUWÕúWDQ� GDKD� N�o�N� ROPDNWDGÕU��
'RUWK\�6��%UDG\�YH�5RVH�'��)ULHGPDQ��������WDUDIÕQGDQ�LOHUL�V�U�OHQ�YH�-DPHV�
6��'XHVHQEHUU\� ������� WDUDIÕQGDQ�JHOLúWLULOHQ�QLVSL�JHOLU� KLSRWH]LQGH� W�NHWLPLQ�
FDUL�JHOLU�LOH�GDKD�|QFH�XODúÕOPÕú�HQ�\�NVHN�JHOLU�DUDVÕQGDNL�RUDQVDO�LOLúNLQLQ�ELU�
�����������������������������������������������������������
1 2 3 �<UG�'Ro�'U���$WDW�UN�hQLYHUVLWHVL��ø�ø�%�)�øNWLVDW�%|O�P���(5=8580��
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IRQNVL\RQX�ROGX÷X�YH�W�NHWLFL�WHUFLKOHULQLQ�PXWODN�JHOLU�KLSRWH]LQGH�ROGX÷X�JLEL�
ELUELULQGHQ�ED÷ÕPVÕ]�ROPDGÕ÷Õ�LIDGH�HGLOPLúWLU��6�UHNOL�JHOLU�KLSRWH]LQGH�JHOLU�YH�
W�NHWLPL� V�UHNOL� YH� DUÕ]L� ROPDN� �]HUH� LNL\H� D\ÕUDQ� 0LOWRQ� )ULHGPDQ� ��������
V�UHNOL�W�NHWLPLQ�V�UHNOL�JHOLULQ�ELU�IRQNVL\RQX�ROGX÷XQX�LOHUL�V�UP�úW�U��)UDQFR�
0RGLJOLDQL�YH�$OEHUW�$QGR��������WDUDIÕQGDQ�JHOLúWLULOHQ�YH�IHUWOHULQ�W�NHWLP�YH�
WDVDUUXI�GDYUDQÕúODUÕQÕQ�KD\DW�GHYUHVLQGHNL�SR]LV\RQXQD�ED÷OÕOÕ÷ÕQÕ�EHOLUOHPH\H�
oDOÕúDQ� KD\DW� GHYUHVL� KLSRWH]LQH� J|UH�� W�NHWLP� VDGHFH� FDUL� JHOLUH� GH÷LO�� D\QÕ�
]DPDQGD�EHNOHQHQ�RUWDODPD�JHOLU�YH�FDUL�VHUYHWH�ED÷OÕ�ROXS��RUWDODPD�EHNOHQHQ�
JHOLUGH�ELU�GH÷LúPH�ROPDGÕ÷Õ�GXUXPGD�W�NHWLP�FDUL�JHOLUGHNL�GH÷LúPHOHUH�WHSNL�
J|VWHUPH\HFHNWLU��

7�NHWLP�KDUFDPDODUÕ\OD�LOJLOL�RODUDN�RUWD\D�NRQXODQ�EX�G|UW�KLSRWH]�GH�
WHPHO� ED÷ÕPVÕ]� GH÷LúNHQ� RODUDN� JHOLUL� DOPÕúODUGÕU�� %X� RUWDN� \|Q�Q� GÕúÕQGD�
DUDODUÕQGD�|QHPOL�D\UÕOÕNODU�EXOXQPDNWDGÕU��%X�KLSRWH]OHUGHQ�KDQJLVLQLQ�W�NHWLP�
KDUFDPDODUÕQÕ� DoÕNODPDGD� YH� WDKPLQOHUGH� EXOXQPDGD� GDKD� X\JXQ� ELU� DUDo�
RODFD÷Õ�NRQXVXQGD�\R÷XQ�WDUWÕúPD�YH�DUDúWÕUPDODUÕQ�\DSÕOPDVÕQD�UD÷PHQ�WDP�ELU�
DQODúPD�VD÷ODQDPDPÕúWÕU��+HUKDQJL�ELU�KLSRWH]LQ�GR÷UXOX÷X��DQFDN�GDKD�VD÷ODP�
YHULOHUH� GD\DQDQ� YH� PHWRGRORMLVL� GDKD� J�oO�� LVWDWLVWLNVHO� DQDOL]OHUOH� RUWD\D�
NRQXODFDNWÕU��

7�NHWLP� KDUFDPDODUÕQÕ� NRQX� DODQ� EX� oDOÕúPDGD� (U]XUXP
GDNL�
KDQHKDONODUÕQÕQ� W�NHWLP�KDUFDPDODUÕ�DQDOL]� HGLOPLú� YH� \XNDUÕGD�EHOLUWLOHQ�JHOLU�
KLSRWH]OHUL� LoLQ� ROXúWXUXODQ� W�NHWLP� IRQNVL\RQODUÕ� WDKPLQ� HGLOPLúWLU�� %X�
oDOÕúPDGD�\DSÕODQ�DQDOL]�YH�WDKPLQ�VRQXoODUÕ�LNWLVDWoÕODUÕQ�\DQÕVÕUD��UHWLFLOHUL�GH�
LOJLOHQGLUPHNWHGLU�� d�QN��� HOGH� HGLOHQ� DQDOL]� YH� WDKPLQ� VRQXoODUÕQÕQ� ÕúÕ÷ÕQGD��
LNWLVDWoÕODU� (QJHO� NDQXQX� JLEL� LNWLVDW� ELOLPLQLQ� W�NHWLP� KDUFDPDODUÕQD� LOLúNLQ�
WHRULOHULQLQ� JHoHUOLOL÷LQL� WHVSLW� HGHUNHQ�� �UHWLFLOHU� GH� DUDúWÕUPD� E|OJHVLQGHNL�
�(U]XUXP�� W�NHWLFLOHULQ� WDOHSOHULQL� KDQJL� PDO� JUXSODUÕQD� \|QOHQGLUGLNOHULQL� YH�
JHOLUOHULQGH�PH\GDQD�JHOHFHN�ELU�GH÷LúPH�NDUúÕVÕQGD�WDOHS�\DSÕODUÕQGD�QDVÕO�ELU�
GH÷LúPH� RODFD÷ÕQÕ� WHVSLW� HGLS� �UHWLP� YH� SD]DUODPD� SROLWLNDODUÕQÕ� EXQD� J|UH�
EHOLUOL\HELOHFHNOHUGLU��.ÕVDFD��EX�oDOÕúPDQÕQ�VRQXoODUÕQGDQ�KHP�WHRULGH�KHP�GH�
X\JXODPDGD�\DUDUODQPDN�P�PN�Q�RODFDNWÕU��

���<|QWHP�
7�NHWLP� KDUFDPDODUÕ\OD� LOJLOL� RODUDN� \DSÕODQ� LON� oDOÕúPDODU� GDKD� oRN�

IDNLU�KDON�WDEDNDODUÕQÕQ��|]HOOLNOH�R�J�Q�Q�N|W��KD\DW�úDUWODUÕQGD�\DúDP�VDYDúÕ�
YHUHQ� LúoLOHULQ�� JHoLP� úDUWODUÕQÕ� RUWD\D� NR\PD\Õ� DPDoODUNHQ� DUWÕN� J�Q�P�]GH�
W�NHWLP� DUDúWÕUPDODUÕ� oRN� oHúLWOL� DPDoODU� LoLQ� \DSÕOPDNWDGÕU�� %X� oDOÕúPDGD� GD�
J�G�OHQ�DPDoODU�NÕVDFD�ú|\OH�VÕUDODQDELOLU��
� L�� (U]XUXP
GD� \DúD\DQ� oHúLWOL� VRV\R�HNRQRPLN� JUXSODUÕQ� KD\DW�
VWDQGDUWODUÕQÕ�EHOLUOHPHN��LNWLVDGL�YH�GHPRJUDILN�|]HOOLNOHULQH�J|UH�W�NHWLFLOHULQ�
KDUFDPDODUÕQÕ�KDQJL�PDO�JUXSODUÕQD�YH�QH�|Oo�GH�\|QOHQGLUGLNOHULQL�WHVSLW�HWPHN��
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LL��(NRQRPHWULN�ELU�oDOÕúPD�ROPDVÕ�QHGHQL\OH��DUDúWÕUPDGD�WDUDIÕPÕ]GDQ�
X\JXODQDQ�+DQHKDONÕ�7�NHWLP�+DUFDPDODUÕ�$QNHWLQGHQ�HOGH�HGLOHQ�\DWD\�NHVLW�
YHULOHUL� \DUGÕPÕ\OD� JHOLU� YH� W�NHWLP� DUDVÕQGDNL� LOLúNL\L� DoÕNODPD\D� \|QHOLN�
RODUDN�RUWD\D�NRQXODQ�KLSRWH]OHUH�LOLúNLQ�W�NHWLP�IRQNVL\RQODUÕQÕ�WDKPLQ�YH�WHVW�
HWPHN�VXUHWL\OH�(U]XUXP
GDNL�KDQHKDONODUÕQÕQ�W�NHWLP�H÷LOLPLQL�HQ�L\L�DoÕNOD\DQ�
IRQNVL\RQX�EHOLUOHPHN��YH�

LLL�(U]XUXP� LoLQ� GDKD� |QFH� \DSÕOPÕú� W�NHWLP� DUDúWÕUPDODUÕ\OD� ELU�
NDUúÕODúWÕUPD� \DSDUDN� W�NHWLFL� WHUFLKOHULQGH� KHUKDQJL� ELU� GH÷LúLNOL÷LQ� ROXS�
ROPDGÕ÷ÕQÕ�WHVSLW�HWPHN��

$UDúWÕUPDQÕQ� NDSVDPÕ� \HU� �FR÷UDIL� DODQ��� ]DPDQ� YH� VRV\DO� JUXSODU�
LWLEDUL\OH� D\UÕ� D\UÕ� RUWD\D� NRQXODELOLU�� $UDúWÕUPDQÕQ� \HU� LWLEDUL\OH� NDSVDPÕ��
(U]XUXP� LOL� PHUNH]� LOoH\L� ROXúWXUDQ� \HUOHúLP� DODQÕ� YH� EXUDGD� \DúD\DQ�
KDQHKDONODUÕGÕU��$UDúWÕUPD������\ÕOÕQÕ�NDSVD\DFDN�úHNLOGH�KD]ÕUODQPÕú�YH�EX�ELU�
\ÕOOÕN� V�UH� LoLQGH� W�NHWLFLOHULQ� JHOLUOHULQL� KDQJL� PDO� JUXSODUÕQD� YH� QH� |Oo�GH�
GD÷ÕWWÕNODUÕ�EHOLUOHQPLúWLU��$\UÕFD��EX�oDOÕúPDGD�GDKD�|QFH�\DSÕOGÕ÷Õ�JLEL�VDGHFH�
LúoL�VÕQÕIÕ�GLNNDWH�DOÕQPDPÕú��W�NHWLFLOHU�PHVOHN�JUXSODUÕ�LWLEDUL\OH�LúoL��PHPXU��
HVQDI� YH� VDQDWNkU�� VHUEHVW�PHVOHN� VDKLEL� YH� W�FFDU�� YH� oLIWoL� ROPDN� �]HUH� EHú�
JUXED�D\UÕOPÕú�YH�E�W�Q�JUXSODUÕQ�KDUFDPDODUÕQÕQ�WHVSLWLQH�oDOÕúÕOPÕúWÕU��

$UDúWÕUPDGD� NXOODQÕODQ� YHULOHU� |QFH� NRGODPD� \|QWHPL\OH� JUXSODU�
LWLEDUL\OH�VÕQÕIODQGÕUÕOPÕú�YH�90�63��9LUWXDO�0DFKLQH�6\VWHP�3URGXFW�� LúOHWLP�
VLVWHPL� LOH� oDOÕúDQ� ,%0� ����� ELOJLVD\DUÕQD� \�NOHQPLúWLU��0ø1ø7$%� SUR÷UDPÕ�
\DUGÕPÕ\OD�W�NHWLFLOHULQ�LNWLVDGL�YH�GHPRJUDILN�|]HOOLNOHULQH�J|UH�PDO�JUXSODUÕQD�
\DSWÕNODUÕ�KDUFDPDODU�JHUHN�PXWODN�JHUHNVH�QLVSL�RODUDN�HOGH�HGLOPLú��JUXSODUÕQ�
RUWDODPDODU� DUDVÕ� IDUNOÕOÕN� WHVWL� DQDOL]L� \DSÕOPÕú�� GDKD� |QFH� (U]XUXP� LoLQ� HOGH�
HGLOPLú� W�NHWLFL� IL\DW� LQGHNVL� D÷ÕUOÕNODUÕ� NDUúÕODúWÕUÕOPÕú� YH� QLKD\HW� HOH� DOÕQDQ�
W�NHWLP� IRQNVL\RQODUÕ� 6ÕUDGDQ� (Q� .�o�N� .DUHOHU� �6(.�� \|QWHPL\OH� WDKPLQ�
HGLOPLúWLU��

hONHOHUH�� GHYLUOHUH� YH� LQFHOHQHFHN� |]HO� GXUXPODUD� J|UH� oRN� VD\ÕGD�
W�NHWLP� IRQNVL\RQX� ELoLPL� \D]ÕODELOLUVH� GH� EX� oDOÕúPDGD� JHOLU� LOH� W�NHWLP�
DUDVÕQGDNL� LOLúNLQLQ� IDUNOÕ� \RUXPODUÕQÕ� LoHUHQ� JHOLU� KLSRWH]OHULQL� �PXWODN� JHOLU��
QLVSL� JHOLU�� V�UHNOL� JHOLU� KLSRWH]L�� DoÕNOD\DQ� DúD÷ÕGDNL�PRGHOOHU� WDKPLQ�YH� WHVW�
HGLOPLúWLU�� %XQXQOD� EHUDEHU�� WHPHOGH� V�UHNOL� JHOLU� KLSRWH]L\OH� D\QÕ� RODQ� KD\DW�
GHYUHVL� KLSRWH]LQH� LOLúNLQ� PRGHO� � WDKPLQ� HGLOPHPLú�� VDGHFH� V�UHNOL� JHOLU�
KLSRWH]LQH� LOLúNLQ� PRGHOLQ� WDKPLQL\OH� \HWLQLOPLúWLU�� %XQD� J|UH�� WDKPLQ� HGLOHQ�
W�NHWLP�PRGHOOHUL�úXQODUGÕU��

0XWODN�JHOLU�KLSRWH]L�LoLQ��
'R÷UXVDO�NDOÕS����� E<D& � � ����������D !��������E��� ���������������������
3DUDEROLN�NDOÕS���� YF<E<D& �� �D !������E!�������� F �������������������
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<DUÕ�ORJDULWPLN�NDOÕS�� <ED& ORJ� ��D !��YH\D�D ������E!����������
6�UHNOL�JHOLU�KLSRWH]L�LoLQ��

� ZZ N<&  � � N !�� ������ ���������
1LVSL�JHOLU�KLSRWH]L�LoLQ��
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0RGHOOHUGH� & � W�NHWLPL�< JHOLUL� \& V�UHNOL� W�NHWLPL�� ]< � V�UHNOL�
JHOLUL�< KDQHKDONODUÕQÕQ� RUWDODPD� JHOLULQL�� D �� E �� F� YH� N� NDWVD\ÕODUÕ�
J|VWHUPHNWHGLU��

%X�oDOÕúPDGD�HOH�DOÕQDQ�QLKDL�|UQHN�ELULPL�KDQHKDONÕGÕU����2FDN������±�
���$UDOÕN������WDULKOHUL�DUDVÕQGD�\DSWÕNODUÕ� W�NHWLP�KDUFDPDODUÕQÕ� WHVSLW�HWPHN�
DPDFÕ\OD� (U]XUXP� LOL� PHUNH]� LOoHGH� \DúD\DQ� \DNODúÕN� ��� ���� KDQHKDONÕQGDQ�
ROXúDQ�DQDN�WOH\L�WHPVLOHQ�����|QHP�VHYL\HVLQGH�YH�����KDWD�SD\Õ�LOH�WDEDNDOÕ�
oRN�DúDPDOÕ�VLVWHPDWLN�N�PH�|UQHNOHPHVL�\|QWHPLQL�NXOODQPDN�VXUHWL\OH�VHoLOHQ�
���� KDQHKDONÕQGDQ� ROXúDQ� |UQHN� N�WOH\H� EL]]DW� WDUDIÕPÕ]GDQ� X\JXODQDQ�
+DQHKDONÕ�7�NHWLP�+DUFDPDODUÕ�$QNHWLQGHQ� HOGH� HGLOHQ� YHULOHU� EX� oDOÕúPDQÕQ�
YHUL�VHWLQL�ROXúWXUPXúWXU��

*HUHN�'HYOHW�øVWDWLVWLN�(QVWLW�V���'ø(�
QLQ�X\JXODGÕ÷Õ�+DQHKDONÕ�*HOLU�
YH�7�NHWLP�+DUFDPDODUÕ�$QNHWLQGHQ�JHUHNVH� øVWDQEXO�7LFDUHW�2GDVÕ� �ø72�
QXQ�
\D\ÕQODPÕú� ROGX÷X� W�NHWLFL� IL\DW� LQGHNVL� UDNDPODUÕQÕQ� \HU� DOGÕ÷Õ� PDGGH�
JUXSODUÕQGDQ� \DUDUODQÕODUDN� KD]ÕUODGÕ÷ÕPÕ]� YH� |UQHN� KDQHKDONODUÕQD�
X\JXODGÕ÷ÕPÕ]� +DQHKDONÕ� 7�NHWLP� +DUFDPDODUÕ� $QNHWLQGH� \HU� DODQ� W�NHWLP�
KDUFDPDODUÕ� GRNX]� DQD� PDO� JUXEXQD� �JÕGD�� JL\LP�� HY� Hú\DVÕ�� ÕVÕWPD� YH�
D\GÕQODWPD�� NLUD� YH� HY� EDNÕPÕ�� WHPL]OLN� YH� VD÷OÕN�� N�OW�U�H÷LWLP� YH� H÷OHQFH��
XODúÕP� YH� KDEHUOHúPH�� GL÷HU�� YH� KHU� ELU� DQD�PDO� JUXEX� GD�NHQGL� LoLQGH� IDUNOÕ�
VD\ÕGD� DOW� JUXSODUD� D\UÕOPÕúWÕU�� *UXSODU� ROXúWXUXOXUNHQ� KHU� PDO� JUXEXQGD� \HU�
DODQ�PDOODUÕQ�P�PN�Q�ROGX÷X�QLVSHWWH�KRPRMHQ�|]HOOLNOHUH�VDKLS�ROPDODUÕQD�YH�
GROD\ÕVÕ\OH�PDO�JUXSODUÕ�DUDVÕQGD�LNDPHQLQ�PLQLPXP�G�]H\GH�ROPDVÕQD�GLNNDW�
HGLOPLúWLU��

���$PSLULN�%XOJXODU�
%LOLQGL÷L� JLEL�� W�NHWLP� KDUFDPDODUÕ� JHOLULQ� \DQÕVÕUD� GL÷HU� ELU� oRN�

GH÷LúNHQ� WDUDIÕQGDQ� HWNLOHQPHNWHGLU�� $QFDN�� E�W�Q� EX� GH÷LúNHQOHULQ�
HNRQRPHWULN� PRGHOOHUH� GDKLO� HGLOPHVL� oRN� VD\ÕGD� WHNQLN� SUREOHPL� GH�
EHUDEHULQGH�JHWLUPHNWHGLU��%X�SUREOHPOHULQ�RUWD\D�oÕNPDVÕQÕ�|QOHPHN�DPDFÕ\OD�
EX� oDOÕúPDGD� HNRQRPHWULN�PRGHOOHUH� VDGHFH� JHOLU� GDKLO� HGLOPLú� �7DEOR� ��� YH�
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GL÷HU� GH÷LúNHQOHULQ� W�NHWLP� �]HULQGHNL� HWNLOHUL� W�NHWLFLOHULQ� LNWLVDGL� YH�
GHPRJUDILN� |]HOOLNOHUL� �JHOLU��PHVOHN�� \Dú�� H÷LWLP� YH�PHGHQL� KDOOHUL�� LWLEDUL\OH�
DQDOL]�HGLOPLúWLU��

*HOLU� JUXSODUÕ� LWLEDUL\OH� \DSÕODQ� DQDOL]GH� JHOLU� G�]H\L� \�NVHOGLNoH�
JHOLULQ� W�NHWLPH� D\UÕODQ� NÕVPÕQÕQ� JLGHUHN� D]DOGÕ÷Õ� J|U�OP�úW�U�� g\OH� NL�� HQ�
G�ú�N�JHOLU�JUXEXQGDNL�W�NHWLFLOHU�JHOLUOHULQGHQ�GDKD�ID]OD�W�NHWLUNHQ�HQ�\�NVHN�
JHOLU�JUXEXQGDNL�W�NHWLFLOHU�LVH�JHOLUOHULQLQ�VDGHFH�������
VLQL�W�NHWWLNOHUL�WHVSLW�
HGLOPLúWLU�� $\UÕFD�� JHOLU� G�]H\L� DUWWÕNoD� W�NHWLFLOHULQ� JHOLUOHULQGHQ� JÕGD�
PDGGHOHULQH� D\ÕUGÕNODUÕ� SD\� JLGHUHN� G�úP�úW�U�� %X� GXUXP� (QJHO� NDQXQXQXQ�
(U]XUXP�LoLQ�JHoHUOL�ROGX÷XQX�RUWD\D�NR\PXúWXU��

0HVOHN� JUXSODUÕ� LWLEDUL\OH� \DSÕODQ� DQDOL]�� JHOLUOHULQGHQ� W�NHWLPH�
D\ÕUGÕNODUÕ� SD\ÕQ� LúoLOHU� LoLQ� �������� oLIWoLOHU� LoLQ� �������� PHPXUODU� LoLQ�
��������HVQDI�YH�VDQDWNkUODU�LoLQ��������YH�VHUEHVW�PHVOHN�VDKLEL�YH�W�FFDUODU�
LoLQ��������ROGX÷XQX�J|VWHUPLúWLU��$\UÕFD��JÕGD�PDGGHOHUL�LoLQ�oLIWoLOHU�HQ�ID]OD�
���������KDUFDPD\Õ�\DSDUNHQ�VHUEHVW�PHVOHN�VDKLEL�YH�W�FFDUODU�HQ�D]����������
KDUFDPDGD�EXOXQPXúODUGÕU��'ROD\ÕVÕ\OH��EX�VRQXoODU�W�NHWLFLOHULQ�PHVOHNOHULQLQ�
W�NHWLP� KDUFDPDODUÕ� �]HULQGH� |QHPOL� ELU� HWNL\H� VDKLS� ROGX÷XQX� RUWD\D�
NR\PXúWXU��7DEOR�����

*HQo� \DúWD� ROGXNoD� \�NVHN� RODQ� RUWDODPD� W�NHWLP� H÷LOLPLQLQ�� \Dú�
LOHUOHGLNoH� �|]HOOLNOH� HPHNOLOLN� \DúÕQD� NDGDU�� D]DOPD� YH� HPHNOLOLN� oD÷ÕQGDQ�
VRQUD� LVH� DUWPD� H÷LOLPL� J|VWHUGL÷L� \Dú� JUXSODUÕ� LWLEDUL\OH� \DSÕODQ� DQDOL]�
QHWLFHVLQGH� WHVSLW� HGLOPLúWLU�� %X� GXUXP� KD\DW� GHYUHVL� WHRULVLQL� GHVWHNOHU�
PDKL\HWWHGLU�� 'DKD� |QFH� LIDGH� HGLOGL÷L� JLEL�� KD\DW� GHYUHVL� WHRULVLQH� J|UH��
oDOÕúPD� KD\DWÕQD� \HQL� EDúOD\DQ� JHQoOHU� LOH� oDOÕúPD� KD\DWÕQÕ� WDPDPODPÕú� RODQ�
HPHNOLOHULQ�YHULPOLOLNOHUL�G�ú�N�ROGX÷XQGDQ�JHOLUOHUL�GH�G�ú�NW�U��'ROD\ÕVÕ\OH��
JHOLUOHULQLQ�E�\�N�ELU�NÕVPÕQÕ��KDWWD�JHOLUOHULQGHQ�ID]OD��W�NHWLUOHU��2UWD�\DúODUGD�
DUWDQ� YHULP� QHGHQL\OH� JHOLU� DUWPDNWDGÕU�� %X� GHYUHGH� NLúL� JHoPLú� GHYUHGHNL�
ERUoODUÕQÕ� |GHGL÷L� JLEL� HPHNOLOLN� V�UHVLQFH� \DSDFD÷Õ� W�NHWLPL� ILQDQVH� HWPHN�
DPDFÕ\OD�GD�WDVDUUXIWD�EXOXQXU��

+DQHKDONÕ�UHLVOHULQLQ�H÷LWLP�G�]H\OHUL�GLNNDWH�DOÕQDUDN�\DSÕODQ�DQDOL]GH�
H÷LWLP� G�]H\L� DUWWÕNoD� W�NHWLFLOHULQ� RUWDODPD� W�NHWLP� H÷LOLPOHULQLQ� D]DOGÕ÷Õ�
J|U�OP�úW�U�� (÷LWLP� G�]H\LQLQ� \�NVHOPHVL� NDUúÕVÕQGD� RUWDODPD� W�NHWLP�
H÷LOLPLQLQ� D]DOPDVÕQÕQ�� H÷LWLP�G�]H\L� \�NVHN�NLúLOHULQ� JHQHOOLNOH� GDKD�ELOLQoOL�
ELU� ELoLPGH� W�NHWLP� IDDOL\HWLQGH� EXOXQPDODUÕQGDQ� ND\QDNODQGÕ÷ÕQD�
LQDQÕOPDNWDGÕU��

6RQ�RODUDN��KDQHKDONÕ�UHLVOHULQLQ�PHGHQL�KDOOHUL�LWLEDUL\OH�\DSÕODQ�DQDOL]�
QHWLFHVLQGH� HYOL� YH� EHNkUODUÕQ� RUWDODPD� W�NHWLP� H÷LOLPOHULQLQ� SHN� IDUNOÕ�
ROPDGÕ÷Õ�� HYOLOHULQ� JHOLUOHULQLQ� ������
�Q�� YH� EHNkUODUÕQ� LVH� JHOLUOHULQLQ�
������
XQX� W�NHWLPH� KDUFDGÕNODUÕ� EHOLUOHQPLúWLU�� 2UWDODPD� W�NHWLP� H÷LOLPOHUL�
IDUNOÕ� ROPD\DQ� HYOL� YH� EHNkUODUÕQ� JHOLUOHULQL� PDO� JUXSODUÕ� LWLEDUL\OH�
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GD÷ÕWPDODUÕQGD� IDUNOÕOÕN� J|U�OP�úW�U� �7DEOR� ���� g\OH� NL�� HYOL� W�NHWLFLOHULQ�
JHOLUOHULQGHQ� JÕGD� PDGGHOHULQH�� JL\LPH�� HY� Hú\DODUÕQD�� N�OW�U�H÷LWLP� YH�
H÷OHQFH\H� YH� GL÷HU� PDO� YH� KL]PHWOHUH� D\ÕUGÕNODUÕ� SD\� EHNkUODUÕQNLQH� QD]DUDQ�
GDKD� E�\�N� ROPDVÕQD� NDUúÕOÕN� ÕVÕWPD� YH� D\GÕQODWPD� PDGGHOHULQH�� NLUD� YH� HY�
EDNÕPÕQD�� WHPL]OLN� YH� VD÷OÕ÷D� YH� XODúÕP� YH� KDEHUOHúPH\H� D\ÕUGÕNODUÕ� SD\�
EHNkUODUÕQNLQH�QD]DUDQ�GDKD�N�o�NW�U��

$QNHW�X\JXODQDQ�����KDQHKDONÕQÕQ�LNWLVDGL�YH�GHPRJUDILN�|]HOOLNOHULQH�
J|UH�DQDOL]L\OH�\HWLQLOPHPLú��EX�KDQHKDONODUÕ�D\UÕFD�ELU�E�W�Q�RODUDN�HOH�DOÕQÕS�
JHQHO� JUXS� DGÕ� DOWÕQGD� LQFHOHQPLúWLU�� %XQD� J|UH�� KDQHKDONODUÕQÕQ� JÕGD�
PDGGHOHULQH�� ÕVÕWPD� YH� D\GÕQODWPD� PDGGHOHULQH�� JL\LPH� YH� XODúÕP� YH�
KDEHUOHúPH\H�\DSWÕNODUÕ�KDUFDPDODU�GLNNDW�oHNLFLGLU��

+DQHKDONODUÕQÕQ� JHOLUOHULQLQ� HQ� E�\�N� NÕVPÕQÕ� ��������� JÕGD�
PDGGHOHULQH� KDUFDPDODUÕ� (U]XUXP
GDNL� KDQHKDONODUÕQÕQ� UHIDK� VHYL\HOHULQLQ�
G�ú�N� ROGX÷XQXQ� ELU� J|VWHUJHVLGLU�� $\UÕFD�� KDQHKDONODUÕQÕQ� JHOLUOHULQLQ�
�����
XQX�ÕVÕWPD�YH�D\GÕQODWPD�PDGGHOHULQH�YH������
�Q��JL\LPH�KDUFDPDODUÕ�
E�\�N� |Oo�GH� (U]XUXP
XQ� LNOLP� \DSÕVÕ\OD� DoÕNODQDELOHFHNWLU�� %X� VRQXo�� GL÷HU�
GH÷LúNHQOHUH� LODYHWHQ� LNOLP� \DSÕVÕQÕQ� GD� W�NHWLP� KDUFDPDODUÕ� �]HULQGH� HWNLOL�
ROGX÷XQX� RUWD\D� NR\PDNWDGÕU�� <LQH�� KDQHKDONODUÕQÕQ� JHOLUOHULQLQ� ������
VÕQÕ�
XODúÕP� YH� KDEHUOHúPH\H� D\ÕUPDODUÕ� (U]XUXP
XQ� EDúNHQW� $QNDUD
\D� YH� GL÷HU�
|QHPOL� úHKLUOHUH� ROGXNoD� X]DN� ROPDVÕ� YH� J|o�Q� E�\�N� ER\XWODUD� XODúWÕ÷Õ�
(U]XUXP
GD� KDQHKDONODUÕQÕQ� GL÷HU� úHKLUOHUGHNL� \DNÕQODUÕ\OD� KDEHUOHúPHOHULQGHQ�
ND\QDNODQGÕ÷Õ�G�ú�Q�OPHNWHGLU��

(U]XUXP�LoLQ�GDKD�|QFH�.|N��������YH�.D\D��������WDUDIÕQGDQ�\DSÕOPÕú�
oDOÕúPDODU� LOH� EX� oDOÕúPDQÕQ� VRQXoODUÕ� NDUúÕODúWÕUÕOGÕ÷ÕQGD� |]HOOLNOH� JÕGD�
PDGGHOHUL�LOH�JL\LP�Hú\DODUÕQÕQ�D÷ÕUOÕNODUÕQÕQ�D]DOGÕ÷Õ��EXQD�NDUúÕOÕN�HY�Hú\DVÕ�YH�
XODúÕP�YH�KDEHUOHúPH�LOH�GL÷HU�KDUFDPDODUÕQ�D÷ÕUOÕNODUÕQÕQ�DUWWÕ÷Õ�YH�GROD\ÕVÕ\OH�
(U]XUXP
GDNL�KDQHKDONODUÕQÕQ�UHIDK�VHYL\HVLQLQ���������G|QHPLQGH�\�NVHOGL÷L�
WHVSLW�HGLOPLúWLU��6RQ�\ÕOODUGDNL�EX�DUWÕúD�UD÷PHQ�(U]XUXP
GDNL�KDQHKDONODUÕQÕQ�
UHIDK�VHYL\HVLQLQ�KDOD�ROGXNoD�G�ú�N�VHYL\HGH�ROGX÷X�DoÕNWÕU��7DEOR�����

*HOLU� YH� W�NHWLP� DUDVÕQGDNL� LOLúNL\L� DoÕNODPDN� LoLQ� LOHUL� V�U�OHQ�
KLSRWH]OHUL�WHPVLOHQ�VHoLOHQ�YH�IRQNVL\RQHO�ELoLPOHUL�GDKD�|QFH�RUWD\D�NRQXODQ�
HNRQRPHWULN� PRGHOOHU� JHUHN� WRSODP� JHUHNVH� NLúL� EDúÕQD� JHOLU� YH� W�NHWLP�
UDNDPODUÕ�LOH�JHQHO���FUHWOLOHU�YH��FUHW�GÕúÕ�JHOLUOLOHU�LoLQ�D\UÕ�D\UÕ�WDKPLQ�HGLOPLú�
YH� WDKPLQ� VRQXoODUÕ� LNWLVDGL�� LVWDWLVWLNL� YH� HNRQRPHWULN� NULWHUOHUH� J|UH� WHVW�
HGLOPHVL�VXUHWL\OH�(U]XUXP
GDNL�KDQHKDONÕ� W�NHWLP�KDUFDPDODUÕ�H÷LOLPLQL�HQ�L\L�
DoÕNOD\DQ�PRGHOLQ�EHOLUOHQPHVLQH�oDOÕúÕOPÕúWÕU��

(OH� DOÕQDQ� WRSODP� ��� W�NHWLP� IRQNVL\RQXQD� LOLúNLQ� WDKPLQ� VRQXoODUÕ�
7DEOR��
GH� VXQXOPXúWXU�� 7HVW� VRQXoODUÕ� LWLEDUL\OH� PRGHOOHU� NDUúÕODúWÕUÕOGÕ÷ÕQGD�
NDWVD\ÕODUÕQ� LúDUHWOHUL� EDNÕPÕQGDQ� E�W�Q� PRGHOOHULQ� DQODPOÕ� ROPDVÕQD� NDUúÕOÕN�
NDWVD\ÕODUÕQ� E�\�NO�NOHUL� DoÕVÕQGDQ� SDUDEROLN�PRGHOLQ� DQODPVÕ]� VRQXo� YHUGL÷L�
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WHVSLW� HGLOPLúWLU�� 'HWHUPLQDV\RQ� NDWVD\ÕODUÕ� �U ` �� LWLEDUL\OH� SDUDEROLN� PRGHOLQ�
DUGÕQGDQ� LNLQFL� HQ� L\L�PRGHO� RODQ�GR÷UXVDO�PRGHOLQ�� SDUDEROLN�PRGHOLQ� JHUHN�
NDWVD\ÕODUÕQ� E�\�NO�÷�� DoÕVÕQGDQ� ROXPVX]� VRQXo� YHUPHVL� JHUHNVH� \DSÕVÕQGD�
oRNOX� GR÷UXVDO� ED÷ODQWÕ� SUREOHPLQLQ� EXOXQPDVÕ� QHGHQL\OH� (U]XUXP
GDNL�
KDQHKDONÕ�W�NHWLP�KDUFDPDODUÕ�H÷LOLPLQL�HQ�L\L�DoÕNOD\DQ�PRGHO�ROGX÷XQD�NDUDU�
YHULOPLúWLU��

���6RQXo�
����� \ÕOÕQGD� (U]XUXP
GD� WDUDIÕPÕ]GDQ� X\JXODQDQ� +DQHKDONÕ� 7�NHWLP�

+DUFDPDODUÕ� $QNHWLQGHQ� HOGH� HGLOHQ� \DWD\� NHVLW� YHULOHUL� \DUGÕPÕ\OD� LOGHNL�
KDQHKDONODUÕQÕQ� W�NHWLP� KDUFDPDODUÕQÕQ� LQFHOHQGL÷L� EX� oDOÕúPDGD�� JHOLU�
KLSRWH]OHULQL� WHPVLOHQ� ROXúWXUXODQ� PRGHOOHU� WDKPLQ� HGLOHUHN� (U]XUXP
GDNL�
KDQHKDONODUÕQÕQ� W�NHWLP� H÷LOLPOHULQL� HQ� L\L� DoÕNOD\DQ� PRGHOLQ� WHVSLWLQH�
oDOÕúÕOPÕúWÕU�� $QDOL]� VRQXoODUÕ� (QJHO� NDQXQXQXQ� (U]XUXP� LoLQ� GH� JHoHUOL�
ROGX÷XQX�� JHOLULQ� \DQÕVÕUD� PHVOHN�� H÷LWLP� JLEL� GHPRJUDILN� |]HOOLNOHULQ� YH�
LNOLPLQ�W�NHWLPL�HWNLOH\HQ�EDúOÕFD�|QHPOL�IDNW|UOHU�ROGX÷XQX��YH�KDQHKDONODUÕQÕQ�
W�NHWLP�H÷LOLPOHULQL�HQ�L\L�DoÕNOD\DQ�PRGHOLQ�GR÷UXVDO�PRGHO�ROGX÷XQX�RUWD\D�
NR\PXúWXU�� $\UÕFD�� (U]XUXP� LoLQ� GDKD� |QFH� \DSÕOPÕú� oDOÕúPDODU� LOH� EX�
oDOÕúPDQÕQ� VRQXoODUÕ� NDUúÕODúWÕUÕOGÕ÷ÕQGD� ��������G|QHPLQGH� UHIDK� VHYL\HVLQLQ�
DUWWÕ÷Õ�IDNDW�KDOD�oRN�G�ú�N�VHYL\HGH�EXOXQGX÷X�WHVSLW�HGLOPLúWLU��

$%675$&7�
�7KH�SDSHU�LV�FRQFHUQHG�ZLWK�DQDO\]LQJ�WKH�FRQVXPSWLRQ�SDWWHUQV�RI�WKH�

KRXVHKROGV�LQ�(U]XUXP��SURYLGLQJ�HIILFLHQW�HVWLPDWHV� IRU�WKH�PRGHOV�UHODWHG�WR�
WKH� LQFRPH� K\SRWKHVHV�� YL]��� DEVROXWH� LQFRPH�� UHODWLYH� LQFRPH�� SHUPDQHQW�
LQFRPH�� DQG� OLIH� F\FOH� K\SRWKHVHV�� FRPSDULQJ�SDUDPHWHU� HVWLPDWHV� LPSOLHG�E\�
WKH� GLIIHUHQW� PRGHOV�� DQG� FKRRVLQJ� RQH� RI� WKHP� DV� WKH� EHVW� PRGHO� ZKLFK�
H[SODLQHV�WKH�FRQVXPSWLRQ�WHQGHQF\�RI�WKH�KRXVHKROGV�E\�XVLQJ�WKH�+RXVHKROG�
6XUYH\�'DWD�FRQGXFWHG�E\�WKH�DXWKRU�IRU�WKH�\HDU�������7KH�PDMRU�ILQGLQJV�RI�
WKH� DQDO\VLV� UHYHDO� WKDW� (QJHO
V� ODZ� LV� DOVR� YDOLG� LQ� (U]XUXP�� WKDW� EHVLGHV�
LQFRPH�� GHPRJUDSKLF� FKDUDFWHULVWLFV� RI� WKH� KRXVHKROGV� VXFK� DV� RFFXSDWLRQ��
HGXFDWLRQ� DUH� LPSRUWDQW� IDFWRUV� DIIHFWLQJ� WKH� FRQVXPSWLRQ�� WKDW� FOLPDWH� KDV� D�
VSHFLDO� LPSRUWDQFH�LQ�H[SODLQLQJ�WKH�FRQVXPSWLRQ��DQG�WKDW�WKH�OLQHDU�PRGHO�LV�
WKH�EHVW��)XUWKHUPRUH��DQ�DWWHPSW�PDGH� WR�FRPSDUH� WKH�SUHVHQW�HVWLPDWHV�ZLWK�
WKRVH�JHQHUDWHG�LQ�SUHYLRXV�VWXGLHV�LQ�(U]XUXP�VKRZV�WKDW�WKH�ZHOIDUH�OHYHO�RI�
WKH� KRXVHKROGV� ZDV� IDLUO\� ORZ� DOWKRXJK� LW� KDG� EHHQ� ULVLQJ� IRU� WKH� SHULRG� RI�
����������
�

�
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.$<1$.d$�
%5$'<�� '�6�� DQG� 5�'�� )5ø('0$1� �������� 6DYLQJV� DQG� WKH� ,QFRPH�

'LVWULEXWLRQ�� 1HZ� <RUN�� 1DWLRQDO� %XUHDX� RI� (FRQRPLF� 5HVHDUFK�
6WXGLHV�LQ�,QFRPH�DQG�:HDOWK��9RO������

'8(6(1%(55<�� -�6�� �������� ,QFRPH�� 6DYLQJ� DQG� WKH� 7KHRU\� RI� &RQVXPHU�
%HKDYLRU��0DVVDFKXVHWWV��+DUYDUG�8QLY��3UHVV�

)5ø('0$1��0�� ��������$�7KHRU\� RI� WKH�&RQVXPSWLRQ�)XQFWLRQ��1HZ�<RUN��
1DWLRQDO�%XUHDX�RI�(FRQRPLF�5HVHDUFK�

.$<$��0�'����������7�NHWLFL�)L\DWODUÕ�øQGHNVL�YH�(U]XUXP
GD�%LU�8\JXODPD��
(U]XUXP�� $WDW�UN� hQLY�� 6RV\DO� %LOLPOHU� (QVWLW�V��� �<D\ÕQODQPDPÕú�
<�NVHN�/LVDQV�7H]L���

.(<1(6�� -�0�� �������� øVWLKGDP��)DL]� YH�3DUD�*HQHO�7HRULVL��dHYLUHQ��$VÕP�
%DOWDFÕJLO��øVWDQEXO��)DN�OWHOHU�0DWEDDVÕ��������

.g.�� 5�� �������� (QJHO� .DQXQXQXQ� (U]XUXP� 8\JXODPDVÕ�� (U]XUXP�� $WDW�UN�
hQLY�� øNWLVDGL� YH� øGDUL� %LOLPOHU� )DN�OWHVL�� �<D\ÕQODQPDPÕú� <�NVHN�
/LVDQV�7H]L��

02',*/,$1,�� )�� DQG� $�� $1'2� �������� �7KH� /LIH� &\FOH� +\SRWKHVLV� RI�
6DYLQJ�� $JJUHJDWH� ,PSOLFDWLRQV� DQG� 7HVWV��� $PHULFDQ� (FRQRPLF�
5HYLHZ������������

��
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7DEOR����7�NHWLP�0RGHOOHULQLQ�7DKPLQ�YH�7HVW�6RQXoODUÕ�
�

� *(1(/� � h&5(7/ø/(5� � h&5(7�',ù,�*(/ø5/ø/(5�|} ~=�*�} 7RSODP�*HOLU�YH�
7�NHWLP�9HULOHUL�

.LúL�%DúÕQD�*HOLU�YH�
7�NHWLP�9HULOHUL�

7RSODP�*HOLU�YH�
7�NHWLP�9HULOHUL�

.LúL�%DúÕQD�*HOLU�YH�
7�NHWLP�9HULOHUL�

7RSODP�*HOLU�YH�
7�NHWLP�9HULOHUL�

.LúL�%DúÕQD�*HOLU�YH�
7�NHWLP�9HULOHUL�
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