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uº]�|À¿Z�

º¯R¶ «Y½z º�°c(162¾º¯[M�n���½Zº¯u��vº�Z]�±Yº´��¶]
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±Zº�º³¾³Z¯{�½z��½Z·62,kºc�ª]Z£�zÀgPc�yZ¸]�ª���yu�z]�¾¸

¯ ²À«¹Y�¾º-&¿¹RuyYu�µv´´§�º.�À��¶ «�²¿Y�yu�v¿v��½Z·�±Z�º³
ªº���±M�¾º�·Z§�Zº¿ ¾º�¿Y|�Y�vº³¹y�¾º¯¦¿�±Yº´��¶] v³Yººc
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¾º¯ zº·Z��|ºÀ¿Z�½uZ¿{�bÀ°·Y�{Y�Z¸³M�aYzÀÀ�c��¿Z��¶§�v³ºº�
bº�Y�yYuyºszº]�±M�z.³ZÀ]�µv¯M�b�u�¶] j¿Zd³��²º¿Y�zº] µ¹Èº�

³Z¯{�½zº� ¶º§ bº�Yºº¾(2)�¯ºº¾cºº³Yºº´º� ¶º] vº¦¿�±Yº
sZº�ºk �º¾º-&¿¹�¶º§ vº¿v{Y�½yZÀ�]�µ|À¿Z��Zºc µyZº¸]�½Zº·
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667yu�1LQR���¹ ±Zd�]Zc��yZ¸]�ª���yu�1LQR�±Z�³�µyZ¸]�
uYu�²¿Yzº]Z´](2)�aYzÀÀ�c�z.³ZÀ]�zd�À]�667¹ yZ¸]�ª���yu�

¾¯�y¹uº§Y�¹ ¹z��ªoYº��½Z·�[M ay¹Zl¯�yuv�Z]�
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(162uyYu�vÀº§Pc�yZº¸]�ªº���yu�¹(2)�º¯ zº.³ZÀ]�R¶ «½Z·
¾¯�ª���²¿Y�yu�µvº¿v��²º¿Y�¾º�º³ZÀ£Yv�Z]�µv¯M�b�u�¶] j¿Zd³

¶§�b�Y�±M�zº.³ZÀ]uz��¹ ­z-�½Z·{Z��{Z�M�(162aYzÀÀ�c�{Y�
yYvº¤¯62,±Z�º³�|ºÀ³�¹½Z·667¶ÀoZ³�yu�µyZ¸]�1LQR���¹
1LQR�v´�Z]��Àt�c�ª]Z£�zdº�À]��#¾³Z¯{�½z��²À¯yZ¸(2)

½z��Z]�Yy�¾¿ÇZ]�¾.dº�]�®º·~¿zcZ¯�yu�uºkº¯�¾³Z¯{�½Z·16
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]º¶6671LQR
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²Àdºº�t³�yZ�dºº¯ ¾.dºº�]�®ºº· \¿zºº�z.³Zºº�³�¶ºº§
¾.dºº�]�®ºº·²Àºº]��=��:��bºº�YZºº] zºº]Yz]�ëæ�å ��5F

¾º¯¶ºº§ bº�Y�±M�zº.³ZÀ]�uvº� ²ºº¿Y ­¹u�±Yººc ¹ vº�Z]ç�èì�
´§Yzºº� {Y�¾ºº³Z¯{�½zºº� yu�uºººkº¯�=��ºº�ºc�:�¶Àººkºc

¾¯uuz-�
�yZ�d¯�¾.d�]�®º· ²Àº¯¹u��5F�²À]��=��:�Z]�z]Yz]�
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¾º-v´§Yz��{Y¾³Z¯{�½z��yu�uººkº¯=���ºc�:�Yu�mz��µu

¾¯uº��

¾.dºº�]�®ºº· \¿zºº� ²Àºº¯¹u�¹ ²Àºº«¹Y�­¹u�±Yºººc �ººº°l¯
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�¾¬ºº�Y�¶ «Rºº¯ yZºº¸#�¾ºº´�¿�º]zºº¯¶ºº]1LQRºº·Z¹62,�
uuzº-¾º¯ �¿zº�c�¾º¯ y¹MuZº¿uZ¿{�¾-v´§Yz��bº¬��¶º] uºº�
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szº]bº�Y�yYuyº�¹ �yZ]�¾.dº�]�®º· \¿Yzº� v¿Z^º³ ²¿Yzº]Z´]
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¾.dº�]�®º·yZ¸#�²À]�½Z·(2)½Z·zÀ�d¯�¹ µv��[Ztd³Y�¾¬�Y�
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µv´´§º.�À���yZ�d¯�zÀ�d¯�¹u�z·�¢¿z��{Y�¶§��yZ]�¾º´À]��Àº�
¾¯�ª�Zov³yYu�µv¸��z]�Yy�uº��½z���z.¿u�±ZÀ]�¶]½Z·¾³Z¯{�

�:¹�:Z]�Yy�¾.dº�]Y¹�²¿zdº�À]�(2)�¹(2)�¹ ¶d�Yu�
¾¯uYv°¬£�zÀ�d¯�¹u�²¿Y�¾¬�Y�µv´¿Z°³�±Yº´��¶]�v´³Yºcv³º��²¿Y

¶ «R¯�aYzÀÀ�c \À§zc�¾º�Z�Y��º¤³�¶º] j¿Zdº³¹ ¾�º³ZÀ£Y�½Z·
Yµvºº¿v��½z ºº�°c(162��62,¹1LQR
V� 667��Y�zºº]ººº�¿Y|
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��ºc�¶§�¶³Zd�¯{�:uuz-�¾¯��¿z�c�æåå�uº���z��èê�

�º�ºc�~³Zº¿yY¹�²º¿Y�{Yyu�[M�n���½Z¯u�½Z·�±Zº�º³1LQR
º·Z¹ ¶³Z-yZ¸#�½62,¾¯�¶Àkºc�yZ¸]�ª���yuuuz-�¶¬oz¯�yu�

±Zºº�º³�½vºº�]�º]zºº¯ ½Zºº·¶ºº]1LQRºº·Z¹ ¶ºº³Z-yZ¸#�½62,
bÀº°·Y�\Àczºc¶º]©ºº���¶º] �º]zº¯±Zd�]Zc�ª���{Y��¹ |À¿Z��

±Zdº�¯{v³uºº]¶§�z.³Z�³�¾¿Z³Yºc��:�yZ]�¾´À]��À��z¯Y�yu�
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¾º�yz]¾¯�®·�¶]�¦¿u|³��{yY�½YyYu�v´�Z]��©Zo�²À��yuv¿Z]
aYzºÀÀ�c�¶º§667¹62,uyº¯�½zd�À]�b£u�Z]�yZº¸]�ªº���yu�
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µv´´§�º.�À���yZ�d¯�zºÀ�d¯�:À³|¶�]Yy�{Y�µuZ d�Y�Z]íuyº¯
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uYu�#Z³�>Zd^�³��¤³�z]�µv¯M�b�u�¶] j¿Zd³º�º³ |Àº½Z·�±Z62,¹
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6FDWWHUSORW½z��²À]�¾³ºÀº�z-y��ºs ¹ ¦º¿ ¶º] ¦º¿ �ºs �
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©Z��²¿Y�yu�±Yyv³{Z¯�½Zº¿yu�¾º]z��[º´ºk ªoYºº� ¾º¿Yº·Z·
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¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­º¬��©Z�®d�·��µyZ°�©¹Y��yZ¸]æèíÐ

çé

�� %DUQHWW��7�3��DQG�&��)��3UHLVHQGRUIHU������� 2ULJLQV�DQG�OHYHOV�RI��PRQWKO\�DQG�VHDVRQDO�IRUHFDVWLQJ�VNLOO�IRU�8QLWHG��
6WDWH�VXUIDFH�DLU�WHPSHUDWXUHV�GHWHUPLQHG�E\�FDQRQLFDO�FRUUHODWLRQ�DQDO\VLV��0RQ�:HD�5HY���������������

�� %DUQVWRQ��$��*��������/LQHDU�VWDWLVWLFDO�VKRUW�WHUP�FOLPDWH�SUHGLFWLYH�VNLOO� LQ� WKH�1RUWKHUQ�+HPLVSKHUH� -��&OLPDWH�
������������

�� %DUQVWRQ�� $�� *� DQG� &�)�5RSHOHZLVNL�� ������ 3UHGLFWLRQ� RI� (162� HSLVRGHV� XVLQJ� FDQRQLFDO� FRUUHODWLRQ� DQDO\VLV�
-��&OLPDWH�������������

�� (PHU\��:-���5(��7KRPVRQ� ������'DWD�$QDO\VLV�0HWKRG�LQ�3K\VLFDO�2FHDQJUDSK\��3HUJDPRQ��2[IRUG�
�� *RGGDUG��/���6��-��0DVRQ��6��(��=HELDN��&�)��5RSHOHZVNL�5��%DVKHU�DQG�0��$��&DQH��������&XUUHQW�DSSURDFKHV�WR�

VHDVRQDO�WR�LQWHUDQQXDO�&OLPDWH�3UHGLFWLRQV��,QWHU��-��&OLPDWRO���������������
�� +RWHOOLQJ��+��������5HODWLRQV�EHWZHHQ�WZR�VHWV�RI�YDULDWHV��%LRPHWULND������������
�� .RXVN\�� 9�� (��� ������ 8�6�� 'HSDUWPHQW� RI� FRPPHUFH�� QDWLRQDO� RFHDQLF� DQG� DWPRVSKHULF� DGPLQLVWUDWLRQ� QDWLRQDO�

ZHDWKHU�VHUYLFH��&OLPDWH�'LDJQRVWLFV�%XOOHWLQ��SS��������
��� /DQGPDQ�:�$��DQG�6�� -��0DVRQ��������2SHUDWLRQDO� ORQJ�OHDG�SUHGLFWLRQ�RI�VRXWK�$IULFDQ�UDLQIDOO��XVLQJ�FDQRQLFDO�

FRUUHODWLRQ�DQDO\VLV��,QWHU��-��&OLPDWRO���������������
��� /DQGPDQ��:�$��DQG�6��-��0DVRQ��������)RUHFDVWV�RI�QHDU�JOREDO�VHD�VXUIDFH�WHPSHUDWXUH�XVLQJ�FDQRQLFDO�FRUUHODWLRQ�

DQDO\VLV��-�&OLPDWH�����������
��� 1D]HPRVDGDW�� 0�� -�� ������ :LQWHU� UDLQIDOO� LQ� ,UDQ�� (162� DQG� DORIW� ZLQG� LQWHUDFWLRQV�� ,UDQLDQ� -�� 6FL� 	7HFKQRO��

���%�����������
��� 1D]HPRVDGDW�� 0�� -�� ,�� &RUGHU\�� ������ 7KH� LPSDFW� RI� (162� RQ� :LQWHU� UDLQIDOO� LQ� ,UDQ� �3URFHHGLQJV� RI� �WK�

LQWHUQDWLRQDO� K\GURORJ\� DQG� ZDWHU� UHVRXUFHV� V\PSRVLXP� RI� WKH� LQVWLWXWLRQ� RI� HQJLQHHUV�� $VWUDOLD�� ������ 1RY��
SS���������

��� 1D]HPRVDGDW��0��-���$��5�*KDVHPL��������7KH�LQIOXHQFH�RI�WKH�&DVSLDQ�VHD�667V�RQ�WKH�:LQWHU�DQG�6SULQJ�UDLQIDOOV�
RYHU� QRUWKHUQ� SDUWV� RI� ,UDQ�� SURFHHGLQJV� RI� LQWHUQDWLRQDO� FRQIHUHQFH� RQ� � K\GURORJ\� DQG�ZDWHUVKHG�PDQDJPHQW��
,QGLD��������'HFHPEHU��SS���������

��� 3UHLVHQGRUIHU�� 50�� ������ 3ULQFLSDO� &RPSRQHQW� $QDO\VLV� LQ� 0HWHRURORJ\� DQG� 2FHDQJUDSK\�� 'HYHORSPHQW� LQ�
$WPRVSKHULF�����(OVHYLHU�3XE���1HZ�<RUN�
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