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� ho�QF�� JUXSWDNL� oDOÕúPDODU� 6*3¶QL� HQ� UDGLNDO� ELoLPL\OH� VÕQDPÕú�ROXS�� NDWVD\ÕODU� �]HULQGHNL� E�W�Q� VÕQDPDODUÕ� JHYúHWHUHN� ELU� DGÕP� GDKD� LOHUL�JLWPLúOHUGLU�� %X� \DNODúÕPGD� 6*3� LOLúNLVLQGHNL� µRUDQVDOOÕN¶� YH� µVLPHWUL¶�|]HOOL÷LQL� \DQVÕWDQ� SDUHPHWUHOHU� �]HULQGHNL� VÕQÕUODPDODU� GD� NDOGÕUÕODUDN��GH÷LúNHQOHULQ� KHUKDQJL� ELU� NRPELQDV\RQXQXQ� HúE�W�QOHúLS�
HúE�W�QOHúPHGL÷LQLQ� VÕQDQPDVÕ� \ROXQD� JLGLOPLúWLU�� 3DWHO� ������� YH� /LX�������� EX� \DNODúÕPÕQ� WLSLN� |UQHNOHULGLU�� 6*3� EX� oDOÕúPDODUÕQ� ELULQFLVLQGH�UHGGHGLOPLúNHQ��LNLQFLVLQGH�NDEXO�HGLOPLúWLU��
� %X� oDOÕúPDGD� 7�UN� OLUDVÕQÕQ� $%'� GRODUÕ� YH� $OPDQ�PDUNÕ� LOH� 6*3�LOLúNLVL�LNLQFL�YH��o�QF��JUXSWDNL�\DNODúÕPODUGDQ�ID\GDODQDUDN�VÕQDQPDNWDGÕU��

����3HWHU� &�� /ø8�� µ3XUFKDVLQJ� 3RZHU� 3DULW\� LQ� /DWLQ� $PHULFD�� $� &R�,QWHJUDWLRQ� $QDO\VLV¶�
:HOWZLUWVFKDIWOLFKHV���$UFKLYH��������9RO������V��������
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$\UÕFD� RUDQVDOOÕN� YH� VLPHWUL� YDUVD\ÕPODUÕ� GD� VÕQÕUODPDVÕ]� 6*3� LOLúNLVL�VÕUDVÕ\OD�DúD÷ÕGDNL�JLEL�LIDGH�HGLOPHNWHGLU��
� V S SW W W � �E E� �� �
 �����
� V S SW W W � �E E E� � � 
 ������ EXUDGD�
VW� SW�YH� SW


 VÕUDVÕ\OD�QRPLQDO�G|YL]�NXUX��\XUWLoL�IL\DW�G�]H\L�YH�\DEDQFÕ��ONH�
IL\DW�G�]H\LGLU��'H÷LúNHQOHU�ORJDULWPLN�ROXS��ELULQFL�IDUNODUÕ�DOÕQGÕ÷ÕQGD�������QROX�GHQNOHPGHNL�6*3�HOGH�HGLOLU��
� ������ QROX� GHQNOHPGHNL� 6*3� LOLúNLVL� \XUWLoL� YH� \DEDQFÕ� �ONH� IL\DW�G�]H\OHULQLQ� G|YL]� NXUX� �]HULQGH� RUDQVDO� ELU� HWNL\H� VDKLS� ROGX÷X�� \DQL�RUDQVDOOÕN� YDUVD\ÕPÕ� DOWÕQGD� G�]HQOHQPLúWLU�� 0RGHOLQ� EX� ELoLPGH�G�]HQOHQPHVL�� G|YL]� NXUX� �]HULQGH� IL\DW� GH÷LúNHQOHULQLQ� µELULFLN¶� IDNW|U�ROGX÷X� YH� \XUWLoL� YH� \DEDQFÕ� �ONH� IL\DW� G�]H\OHULQLQ� HWNLOHULQLQ� VLPHWULN�ROGX÷X� DQODPÕQD� JHOPHNWHGLU�� %XUDGD� RUDQVDOOÕN� KLSRWH]LQLQ� JHoHUOL� ROPDVÕ�
LoLQ� E �¶LQ�ELUH�HúLW� ROPDVÕ�JHUHNLU��$QFDN�7D\ORU� ������� WDúÕPD�PDOL\HWOHUL�YH�YH\D� |Oo�P� KDWDODUÕ� GXUXPXQGD� GD� RUDQVDOOÕ÷ÕQ� JHoHUOL� RODFD÷ÕQÕ�J|VWHUPLúWLU��0RRVD��������EXQX�RUDQVDOOÕ÷ÕQ�VD÷ODQPDVÕ� LoLQ�D\QÕ�]DPDQGD�E �¶ÕQ�GD�VÕIÕUD�HúLW�ROPDVÕ�JHUHNWL÷L�ELoLPLQGH�\RUXPODQPÕúWÕU��%X�oDOÕúPDGD�RUDQVDOOÕN� YDUVD\ÕPÕQÕQ� VÕQDQPDVÕQGD� E �¶LQ� ELUH� HúLW� ROGX÷X� KLSRWH]L�\DQÕQGD�E �¶ÕQ�VÕIÕUD�HúLW�ROGX÷X�KLSRWH]L�GLNNDWH�DOÕQPÕúWÕU��
� ������ QROX� GHQNOHP� ������ QROX� GHQNOHPGHQ� IDUNOÕ� RODUDN� VLPHWUL�|]HOOL÷LQL� VÕQDPDVÕ� JHUHNOL� ELU� KLSRWH]� RODUDN� NDEXO� HWPHNWHGLU�� %XUDGD�
VLPHWUL�|]HOOL÷L� E �  �E � VÕQÕUODPDVÕ\OD�LIDGH�HGLOLU��%X�PRGHO�6*3¶QL�������
QROX� HúLWOLNOH� VÕQDQPDVÕ� KDOLQGH� J|U�OHELOHFHN� UHGGHGLOPH� \|Q�QGHNL�VDSPDODUD�NDUúÕ�GDKD�GX\DUOÕGÕU��%XQXQOD�EHUDEHU��0RRVD�������� ������QROX�GHQNOHPGH�X]XQ�G|QHP�GH�6*3�LOLúNLVLQLQ�JHoHUOL�ROPDVÕ�LoLQ�GH÷LúNHQOHULQ�
HúE�W�QOHúPHVLQLQ� JHUHNOL� DQFDN� \HWHUOL� ROPDGÕ÷ÕQÕ�� \HWHUOL� NRúXOXQ� E � ¶LQ�DUWÕ�YH�E � ¶QLQ�HNVL�LúDUHWOL�ROPDVÕ�JHUHNWL÷LQL�EHOLUWPLúWLU��
� 6*3� LOLúNLVLQLQ� KHU� LNL� ELoLPL� \XUWLoL� IL\DW� G�]H\L� �]HULQH�
QRUPDOOHúWLULOPHVL\OH�GH�VÕQDQPDNWDGÕU��%X�GXUXPGD�KHU� LNL�PRGHO�VÕUDVÕ\OD�DúD÷ÕGDNL�JLEL�ROXúXU��
� S V SW W W � �E E� �� �
 ������
� S V SW W W � �E E E� � �
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%XQXQOD� EHUDEHU� QRUPDOOHúWLUPHQLQ� \|Q�Q�� EHOLUOHPHGH� HQ� |QHPOL� |Oo�W�6*3¶QLQ� VDELW� YH\D� HVQHN� G|YL]� NXUX� ER\XQFD� PÕ� VÕQDQGÕ÷ÕGÕU�� *HQHO�X\JXODPD�HVQHN�G|YL]�NXUX�G|QHPOHULQGH� ������YH� ������QROX�GHQNOHPOHULQ��
VDELW� G|YL]� NXUX� G|QHPOHULQGH� ������ YH� ������ QROX� HúLWOLNOHULQ�NXOODQÕOPDVÕGÕU��� 7�UNL\H¶GH� KHU� LNL� SROLWLNDQÕQ� GD� X\JXODQPDVÕ� QHGHQL\OH�6*3�G|UW�GHQNOHP�\DUGÕPÕ\OD�GD�VÕQDQPÕúWÕU��
� ���-RKDQVHQ�(úE�W�QOHúPH�7HVWL�

dRN� GH÷LúNHQOL� ]DPDQ� VHULOHULQH� \|QHOLN� RODUDN� IDUNOÕ� LVWDWLVWLNVHO�
WHNQLNOHU� JHOLúWLULOPLúWLU�� (úE�W�QOHúPH� X]D\ÕQÕQ� \DSÕVÕQÕ� YH� ER\XWXQX�DUDúWÕUPDGD� X\JXQ� ELU� \DNODúÕP� -RKDQVHQ� WDUDIÕQGDQ� JHOLúWLULOHQ�PDNVLPXP�RODELOLUOLN� WHNQL÷LGLU�� %D]Õ� \D]DUODU�� IDUNOÕ� SHUVSHNWLIWHQ� HúE�W�QOHúPH�X]D\ÕQÕQ� ER\XWODUÕQD� YH� HúE�W�QOHúPHGH� VXQXODQ� GH÷LúNHQOHULQ� DOW�N�PHOHULQH� LOLúNLQ� ED]Õ� SULRU� LKWLPDO� YDUVD\ÕPODUÕQGD� EXOXQDUDN��HúE�W�QOHúPHQLQ� WDKPLQL� �]HULQGH� GXUPXúODUGÕU�� %X� \D]DUODU� HúE�W�QOHúPH�YHNW|UOHULQLQ� DVLPWRWLN� QRUPDO� WDKPLQFLOHULQL� oÕNDUPDN� LoLQ� oRN� DGÕPOÕ�V�UHoOHUL�YH�ED]Õ�SDUDPHWULN�ROPD\DQ�G�]HOWPHOHUL�DPDoODPÕúODUGÕU��gUQH÷LQ�6WRFN�YH�:DWVRQ���������3DUN��������YH�3KLOOLSV�YH�+DQVHQ��������JLEL��������

+ROGHQ� YH�7KRPSVRQ� ������¶D� J|UH� -RKDQVHQ� WDUDIÕQGDQ�|QJ|U�OHQ�\DNODúÕPÕQ�LNL�DPDFÕ�YDUGÕU���
L�� øOJLOHQLOHQ� GH÷LúNHQOHU� LoLQ� HúE�W�QOHúPH� YHNW|UOHULQLQ� HQoRN�VD\ÕVÕQÕ�WHúKLV�HWPHN���
LL�$\DUODQDQ� SDUDPHWUHOHUL� YH� HúE�W�QOHúPH� YHNW|UOHULQLQ� HQoRN�RODELOLUOLN�WDKPLQOHULQL�HOGH�HWPHN����
-RKDQVHQ� HQ� oRN� RODELOLUOLN� PHWRGX� YHUL� LoHULVLQGHNL� GH÷LúLPL�WDQÕPODPDGD� oRNOX� KDWD� G�]HOWPH� PRGHOL� NXOODQÕU�� %X� PHWRW� LoHULVLQGH��LVWDWLVWLNVHO� KLSRWH]OHUH� YH� RODELOLUOLN� WHVWOHULQH� NDWNÕGD� EXOXQDELOHFHN�GH÷LúNHQOHULQ�]D\ÕI�GÕúVDOOÕ÷Õ�IRUP�OH�HGLOHELOLU����

����7(085/(1.��V���������
����6WHSKDQH� *5(*2ø5�*X\� /$5248(�� µ3RO\QRPLDO� &RLQWHJUDWLRQ� (VWLPDWLRQ� $QG� 7HVW¶��

-RXUQDO�2I����(FRQRPHWULFV������������V����������
�����.HQ� +2/'(1�� -RKQ� 7+203621�� µ&R�,QWHJUDWLRQ�� $Q� ,QWURGXFWLRQ\� 6XUYH\¶� %ULWLVK�

5HYLHZ�RI�(FRQRPLF�,VVXHV��9RO������1R�������V���������
����)DWPD� 7$ù.,1�� µ([SRUW�� ,PSRUWV� DQG� *URZWK�� $Q� $QDO\VLV� 2I� � 7KH� &RLQWHJUDWLQJ�

5HODWLRQV�IRU�7XUNH\¶�� ��)LIWHHWK�$QQXDOV�0HHWLQJ�RI��0(($�+HOG�,Q�&RQMXFWLRQ�:LWK�
7KH�$QQXDO�0HHWLQJ�2I�$�6�6�$�����:DVKLQJWRQ�'�&��
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-RKDQVHQ�V�UHFLQGH�ELU�YHNW|U�RWRUHJUHVLI��9$5��PRGHOL���DúD÷ÕGDNL�JLEL�WDQÕPODQÕU���
+ ; ; ; ; ' W 7W W W N W N W W� � � � � � �� ��� � � ���� � � � � � � �  � � �3 3 3 )P H
� ������

%XUDGD� ; W ER\XWOX� GH÷LúNHQ� YHNW|U��� H W ,,1 � � �� / \DQL� VÕIÕU�
RUWDODPD� YH� / YDU\DQV�PDWULVL� LOH� ED÷ÕPVÕ]� YH� EHQ]HU� GD÷ÕOPÕú� S� ER\XWOX�
YHNW|U� ROXS�� ; ;N� �� �� ���� � VDELW� RODUDN� NDEXO� HGLOPLúWLU�� %XUDGD� 'W

PHYVLPVHO� NXNOD�GH÷LúNHQ�ROPDNWDGÕU��0RGHOGHNL� VÕQÕUODPDVÕ]�SDUDPHWUHOHU�
� � � ������ � �P ) 3 3 /� N �9$5�� V�UHFL\OH� WDKPLQ� HGLOLU�� S� ER\XWOX� ELU� V�UHo�
LOH��o�D\OÕN�YHUL�LoLQ�7S�J|]OHPL�YH�S��S�NS��S�S������SDUDPHWUH\L�YHULU��

*HQHOOLNOH�� HNRQRPLN� ]DPDQ� VHULOHUL� GXUD÷DQ� ROPD\DQ� V�UHoOHUGLU��9$5�VLVWHPOHUL�JHQHOOLNOH�ELULQFL�IDUNÕ�DOÕQDQ�IRUPGD�LIDGH�HGLOLU��������QROX�9$5� PRGHOL� ELULQFL� IDUNODU� úHNOLQGH��' * ' * ' 3 ); ; ; ; 'W W N W N W N W W � � � � � �� � �� � ��� P H � ������ � � LIDGH�
HGLOLU��%XUDGD��

* 3 3L L, L N � � � �  �� ��� � � � ���� �� � � �
YH�

3 3 3 � � � �� ��� �, N� ������
ROPDNWDGÕU��

0RGHO� ������ 3N W N; � WHULPL� KDULo� JHOHQHNVHO� ELULQFL� IDUN� 9$5�
PRGHOL�RODUDN�LIDGH�HGLOLU��-RKDQVHQ�V�UHFLQGH�\DSÕODQ�oDOÕúPDQÕQ�HVDV�DPDFÕ�
NDWVD\ÕODU� PDWULVL� 3 ¶QLQ� YHUL� YHNW|U�QGHNL� GH÷LúNHQOHU� DUDVÕQGDNL� X]XQ�G|QHP� LOLúNLVL� KDNNÕQGD� ELOJL� LoHULS� LoHUPHGL÷LQL� DUDúWÕUPDNWÕU�� %XUDGD� �o�RODVÕ�GXUXP�V|]�NRQXVXGXU���

L�� 5DQN�3 �  � S� � 3 PDWULVL� WDP� UDQND� VDKLS� ROXS�� ; W YHNW|U�
V�UHFL�GXUD÷DQGÕU���

LL�� 5DQN�3 �  � �� � $ PDWULVL� VÕIÕU� PDWULVWLU� YH� ������ PRGHOL�
JHOHQHNVHO�IDUN�DOÕQDQ��YHNW|U�]DPDQ�VHULVL�PRGHOLQH�X\DU��

LLL�� �� �� 5DQN�3 �  � U� �� S� � 3 D E c RODFDN� ELoLPGH� S Uu
ER\XWOX�D EYH �PDWULVOHUL�YDUGÕU��
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E HúE�W�QOHúPH�YHNW|UOHUL�� ; W NHQGLVL�GXUD÷DQ�ROPDVD�ELOH�� cE ; WGXUD÷DQ�|]HOOL÷H�VDKLSWLU��%X�GXUXPGD�������PRGHOL�ELU�KDWD�G�]HOWPH�PRGHOL�
RODUDN�\RUXPODQDELOLU��D LVH�X\DUODPD�NDWVD\ÕVÕ�\D�GD�KDWD�G�]HOWPH�WHULPL�
ROXS��X]XQ�G|QHP�LOLúNLVLQH�X\DUODQPD�KÕ]ÕQÕ�J|VWHULU��D ¶QÕQ�PXWODN�RODUDN�
E�\�N� GH÷HUOHUL�� X]XQ� G|QHPH� X\DUODPDQÕQ� KÕ]OÕ� ROGX÷XQX� J|VWHULU�� %X�\�]GHQ� GLNNDWH� DODFD÷ÕPÕ]� DVÕO� KLSRWH]� U� HúE�W�QOHúPH� YHNW|UOHULQLQ�KLSRWH]LGLU���

+�  cD E � ������ EXUDGD�
D EYH ���� S Uu PDWULVOHULGLU����

-RKDQVHQ� ������� oDOÕúPDVÕQGD� ������ QROX� GHQNOHPGH� '; W GXUD÷DQ�
ROPDVÕQD� UD÷PHQ� YHNW|U� V�UHFL� ; W ¶QLQ� GXUD÷DQ� ROPDGÕ÷ÕQÕ�� RQXQOD�ELUOLNWH�cE ; W LOH� J|VWHULOHQ� GR÷UXVDO� NRPELQDV\RQODUÕQ� GXUD÷DQ� ROGX÷XQX�
YDUVD\PDNWDGÕU��*UDQJHU¶LQ�WHUPLQRORMLVLQGH�EXQXQ�DQODPÕ�YHNW|U�V�UHFL� ; WLOH� HúE�W�QOHúPH� YHNW|U�� E HúE�W�QOHúLNWLU�� E ¶QÕQ� JHUPLú� �VSDQ�� ROGX÷X�
X]D\� 3 PDWULVLQLQ� VDWÕUODUÕQÕQ� JHUGL÷L� X]D\� ROPDNWDGÕU�� %X� X]D\D�HúE�W�QOHúPH�X]D\Õ��FR�LQWHJUDWLRQ�VSDFH��DGÕ�YHULOLU����

+�¶GH�3 PDWULVL�VÕQÕUODQGÕUÕOPÕú�YH�P z � LVH�GXUD÷DQ�ROPD\DQ� ; W

V�UHFL� cAD P ¶GHQ� VDGHFH� P ¶Q�Q� IRQNVL\RQODUÕQGDNL� NDWVD\ÕODU� LOH� GR÷UXVDO�
WUHQGH� VDKLSWLU�� %X� QHGHQOH� P D E c� YH\D� DOWHUQDWLI� RODUDN� c  AD P �
ELoLPLQGHNL� ERú� KLSRWH]�� V�UHoWH� ELU� GR÷UXVDO� WUHQGLQ� EXOXQPDGÕ÷ÕQÕ� LIDGH�
HGHU��P D E c� ROGX÷X�]DPDQ��DúD÷ÕGDNL�JLEL�\D]DELOLUL]��
D E P D E D E D Ec z  c � c  � �

c
�; ; ;W N W N W N�


 
 � EXUDGD� KHVDSODPDODUGD�
NROD\OÕN� VD÷ODPDN� LoLQ� E E E
 � � � c c� YH� ; ;W N W N� � c c
 � � �� ELoLPLQGHGLU��
6�UHoWH�+� KLSRWH]L� YH� VDELW� WHULP� LOLúNLVL� \DQÕQGD� D EYH � NDWVD\ÕODUÕ\OD�
LIDGH�HGLOHQ�GDKD�LOHUL�GR÷UXVDO�KLSRWH]OHU�GH�DUDúWÕUÕOPÕúWÕU��

����6RUHQ�-2+$16(1�.DWDULQD�-86(/ø86��µ0D[LPXP�/LNHOLKRRG�(VWLPDWLRQ�$QG�,QIHUHQFH�
2Q�&RLQWHJUDWLRQ�:LWK� $SSOLFDWLRQV� 7R� 7KH� GHDPDQG� )RU�0RQH\¶��2[IRUG�%XOOHWLQ�2I�
(FRQRPLFV�$QG����6WDWLVWLFV��9RO������������V������������

����6RUHQ�-2+$16(1��µ6WDWLVWLFDO�$QDO\VLV�2I�&RLQWHJUDWLRQ�9HFWRUV¶��-RXUQDO�2I�(FRQRPLF�
'\QDPLFV�$QG�&RQWURO������������V�������
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����-RKDQVHQ�6�UHFLQGH�+LSRWH]OHULQ�6ÕQÕIODQGÕUÕOPDVÕ�
-RKDQVHQ� V�UHFLQGH�+� KLSRWH]L� LOH� ELUOLNWH�� E�W�QOHúPH� NDWVD\ÕODUÕ�YH\D� D÷ÕUOÕNODUÕ� �]HULQH� NRQXOPXú� VÕQÕUODPDODUÕQ� JHoHUOLOL÷L� NRQXVXQGDNL�KLSRWH]OHUGH�VÕQDQPDNWDGÕU��%X�KLSRWH]OHU�DúD÷ÕGDNL�JLEL�J|VWHULOPHNWHGLU��
+�� �3  cD E �
+ + YH\D +�� � ��3  c c  D M E M �
+ $ YH\D $�� � ��3   \ E D \ �
+ $ + YH\D + YH $�� � �3  c c   \ M E M D \ �

YH� + M

 � P D E c� LoLQ� M �������� � WDUDIÕQGDQ� JHOLúWLULOHQ� + M ¶GLU��+ YH�+


KLSRWH]OHUL� DUDVÕQGD�|QHPOL�ELU� IDUN�YDUGÕU��+
 � P �]HULQGH�ELU�VÕQÕUODPD\Õ�
EHOLUWLU�� P � D WDUDIÕQGDQ� JHUPH� X]D\ÕQGD� X]DQÕU� YH\D� c  AD P �¶GÕU� YH�
EXQGDQ� EDúND� WUHQG� \RNWXU�� ùHNLO� �¶GH� oHúLWOL� KLSRWH]OHU� DUDVÕQGDNL� LOLúNL�J|VWHULOPHNWHGLU��

%XUDGDNL�KLSRWH]OHULQ�KHSVL�3 PDWULVLQLQ�VÕQÕUODPDODUÕGÕU��+� DOWÕQGD�S� SDUDPHWUHVLQL� LoHULU�� +� KLSRWH]L� DOWÕQGD� SU��S�U�U� SDUDPHWUH� YDUGÕU��+�DOWÕQGD� VU��S�U�U¶QLQ� GDKD� LOHUL� VÕQÕUODPDODUÕ� YDUGÕU�� 6RQXoWD� LVH��+� DOWÕQGD�PU��V�U�U�DUWÕN�SDUDPHWUHOHULGLU����
+LSRWH]OHUGHQ�+� KLSRWH]L� D EYH � �]HULQGH�KHUKDQJL� ELU� VÕQÕUODPD�

EXOXQPDPDVÕ� úHNOLQGH� ROXúPXúNHQ�� +� KLSRWH]L� E YH� +� KLSRWH]L� D
�]HULQGH�GR÷UXVDO�VÕQÕUODPDODU�NRQXOPXúWXU��+� KLSRWH]L�LVH�KHP�D YH�KHP�
GH� E �]HULQGH� D\QÕ� DQGD� VÕQÕUODPD� NRQXOPXú� úHNOLQGH� G�]HQOHQPLúWLU�� %X�
DUDGD�KHU�ELU�KLSRWH]�ELUOLNWH�HúE�W�QOHúPH�YHNW|U�QGH�VDELW� WHULPL�GH�GDKLO�HGHFHN�úHNLOGH�\ÕOGÕ]OÕ�KLSRWH]OHU�G�]HQOHQPLúWLU����

�����-2+$16(1��-86(/ø86��V�����������
����0�� 6LQDQ� 7(085/(1.�� µ%LUOLNWH� %�W�QOHúPHQLQ� (QoRN� 2ODELOLUOLN� 7DKPLQL� YH�

6ÕQDPDVÕ¶�� $WDW�UN� hQY�� ���ø�ø�%�)��� =�)�)ÕQGÕNR÷OX� $UDúWÕUPD� 0HUNH]L� <D�� 1R�� �����
(U]XUXP��������V��������
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