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v³Y�µuz)�0�yz]�/uv��/Z¸�¹y�{Y�µuZ d�Y�Z]�Yy�{Z]¹y�n���Z¸³M
v³Y�µuz)�©v¯�±yZ¤c�n���(¿�ayº��¶]� Yy�uY{M�(¿�Z¸³M�j¿Zd³
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v��v·Yºs�µyZ�Y�±M�¶]�¶�º]z¯�

uY{M�n���¶]�¹ b�Y� µvÀ$À��¾°)� uY{M�n��� yu�/{z¯��z�
mz��¶]�ª¿w�yu�¶)�uz)�©Z°�Y�±Yºc�¾¯�Yy�±M�¾ ¬dt¯�/Z¸cyº�

¾¯�Yv)�z·®¿{Yuz��uºs�¶]�/yv£�¶)�b�Y�zd¸]�±M�{Y�ª^£�Z¯Y
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¹ �t�¯� v¿vk� uY{M�n��� �µv�� Yz.°·�[Yºk�²¿Y� ±uy¹M
uº��¾¯� ¶dsZ��/v¿vk� `*^���Y�²¿Y�®¸¯� ¶d*³²¿Y� yu� ¶)�b
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v]Z¿�¾¯��·Z)�®·�/uv��/Z¸¿yYv¿Z�Z³��º£¹�©Z°doY�²°��yu�¹�
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¯ ¢^���v�Z]�(#º)�¾¬Às��kz¯�¾¤�Y�n���¶]�b^�³`«uZ��ÎÎ�

¶ «R¯Zuº]�v·Yºs�(#º)�¾¬Às�|À³�uY{M�n���yu�b�z���yu
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b�Y�/uv���¹y�yu�uz ´¯�`�¤³�yº�o�{Y�0�Z³�/Z�s�uZl¿Y�
ª*��yu�ÎÒ��À��/Z·yºd³Z)_v��0´À]²À«¹Y�{Y�~��[M��Z cyY
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©Z���©È¤d�YÏÏ_yZ°���Ï�v´ �YÎÐÕÏ ÎÑ

(I) Computed

�¨ªÎÓ�Z·yYuz]�½uv��j¿Zd³��uY{M�n���yu�b�z��½§z�Zo�yZ�ÇZ]�]zlc�j¿Zd³��¾Yz¿¹�§±º�²À¿Z��

µv�� µuYu�±Z�³�/uv���¹y�yu�ªo�`*^��/{Z�{Z]�`¬oz¯v³Y�
ªo�`*^��²À«¹Y�yu�b¤À¤o�yu�/{Z�{Z]�{Y�ª^£�/uz ´¯�`�¤³

(¿�ªh¯�n���²¿Y�¹ uyYv³�uºk¹�¶À«¹Y�0]Ztd³Y�uY{M�n���{z¯�yu
b�Y� ±yZ¤c� n���`�¿Z¤¯/Z¸¬*�� /Z·yºd³Z)�ÎÑ�¹�ÎÒ�

¾¯� ±Z�³� Yy�0^«Zk� `d*³v·u�yu²À«¹Y/Z·yºd³Z)�ªo� `¬oz¯�
µv¿u� Z¸³M� yu� 0kZkº�Y� ¹ ©ÈdsY� ¹ v³yYº°·� µv¯M� b�u�¶]

ª*��uº��¾°³�ÎÒ��£Y¹�uz ´¯�`�¤³ ¶d�³Yºd³�¶¬oz¯�²¿Y Z¯Y� �
�À�� Yy� µyYº¿u� z]v´)� 0´À]�|)z°d¯� ¶�¤³�(¿� yu� Z·yºd³Z)

µv�³v³Y�ª*���ªo�`¬oz¯�²¿zsM�yu�¶)�¾«Zo�yu���ÎÑ�`�¤³��
ºs� ¶]� uz ´¯�À��0]b�Y� µv��0´À]�{Y�b°À£� ¶]� z¯Y�²¿Y� Z¯Y

b�Y� µv�� Z°c� Z·yºd³Z)� /yYº°·� ±uYu�b�u�/{Z�{Z]� Yz¿{
n��� yu� ¶)�0d«Zo� ¶]� ±v��(¿u|³� ¹ ¶*^�MuY{uz ´¯� `�¤³�

¶�¤³�²¿Y��Yz�Y� ¶]�/uv��aÇÈdsY� wº ³�f�Z]� �uº�� uZl¿Y
uº��¾¯�¶]0]Z¿uy�/Yz]�/uv���¹y�/zÀ-yZ)�¶]�z.¿u�ayZ^�

��À��z�³�{Y�uY{M�n�z�³�{Y�Z¯Y�b�Y�[º¬�¯�uz ´¯�`�¤³�0´À]
b�À³�[º¬�¯� uz ´¯� `�¤³�ay¹Zl¯� yu� Z·yºd³Z)� ±uº]� yYº°·�

ª*�� yu� ¶)� yº��±Z°·� ¶d^«Y�ÎÏ�uº��¾¯� µv¿u²¿Y� `´¯Yu�
aÇÈdsY�²¿Y�¶*´¿Y�/Yz]�Z¯Y�v´d�·�(#º)�aÇÈdsYµv¿u�zd¸]�

ª*��{Y�v³º��ÎÑ�b�Y�µv��µuZ d�Y�
Z¤¯¾¯�±Z�³�¡º��/Z·yºd³Z)�0]zlc� ¹ /uv�� z¿u¶)�v´·u

[M��Z cyY�aYzÀÀ�c[M�¢°�� Z]�¶�¿Z¤¯�yu²¿Y�¹ v´d�À³�+y|]
(#º)�aYzÀÀ�c-¾°³� zÀgPc�±Z¿zk�/º.«Y� z]�0¬Àsv³yYx�Yz¿{

zgPd¯�zd�À]�±Z¿zk��¿Yvk�`ÀoZ³�yu��º�s�¶]��±Z¿zk�/º.«Y
v´d�·�©Z³Z)�/Z·yYº¿u� {Y�ª*�� yu�ÎÓ�·yYuz]yu�b�z��/Z

±Z�³�/uv��¹ 0]zlc�j¿Zd³�¶d�u�¹u�z·�/Yz]�±Z¿zk�uY{M�n��
b�Y�µv��µuYu�¾¯�±Z�³�ª*��²¿Y��ºc�±Z¿zk�±YvÀ¯�¶)�v·u

�À��0]ºs�b£u�Z]�uY{M�n���0]Z¿uy�{Y�~��¹ /uv���¹y0´À]
b�Y�µv�Z¯�/Yz]�b�z��±YvÀ¯�z�³�{Y�±Z¿zk�/º.«Y Z¸´c�z-Y�¹

¯ /Z�s� �v�Z]� ¶d�Yu� bÀ°·Y�À�� yu� uºkº0´À][M� �Z cyY
b�Yu�v·Yºt³�/uZ¿{�bÀ°·Y�

ª*�� yu�ÎÔ��z��/Yz]� uY{M� n��� yu� ±Z¿zk� �º�s
v³Y�µvº� µuYu�±Z�³�¢À£u�/{z¯��z��¹ ¾³yZ¤c�n�º� /{z¯�yu
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©Z���©È¤d�YÏÏ_yZ°���Ï�v´ �YÎÐÕÏÎÒ

�¨ªÎÔ�{Yº¯�zÀ��±Z¿zk�¹u�yu�±Z¿zk��¿Yvk�¶ÀoZ³�¹ ±Z¿zk��º�s�½{z¯��z���½¾³yZ¤c��Z]Ç�uY{M�n���¾]Z¿uy��¹y���²À¿Z��

±M�|)z¯�²°��yu�¹ zd*#º)�¾¿Yvk�`ÀoZ³�0³yZ¤c�/{z¯��z�
uºk¹�¢À£u�/{z¯��z��yu�¶*³M�©Zo� �b�Y�zd*¿u|³�µyYº¿u�¶]
`ÀoZ³�¶)�µv��f�Z]��¿Yvk�`ÀoZ³�/Yvd]Y�yu�v¿v���Z cyY�zÀÀ�c

v�Z]� zcy¹u� µyYº¿u� {Y� ±M� |)z¯� ¹ zd-y|]��¿Yvk�©Zo�²¿Y� Z]
Yb�À³� uZ¿{� 0¬Às� /{z¯� �z�� ¹u� ²¿Y� j¿Zd³� ²À]� �Èds�

�¹y�zd°)�`´¿|·�¶]�¶kºc�Z]�ªÀ^£�²¿Y�{Y�¾¿Z¸³Z¿zk�yu�²¿Yz]Z´]
z�³�¶]�\�Z´¯��¹y�²¿Y� {Y� µuZ d�Y� �±yZ¤c�n���/{z¯��z�

¾¯v�y�

Ô�/zÀ-�¶lÀd³�
²ÀÀ�c� ¶]� �º]z¯�fp]� {Z]� /Z¸«Z³Z)� yu� ±Z¿zk� ªo� /Yz]

&¿¹�bÀ°·Y�{Y�/{z¯��¿Yz�Zd�Yy�²¿Y�yu�¶)�b�Y�yYuyºsz]�/Y�µ
uyYu� ¾�Zs� µZ.¿Zk� uY{M� n��� ¶]� �º]z¯� /{z¯� �z��©v¯

n���Z]�/Z¸³Z¿zk�¶]��º]z¯�aÇZ¤¯�\¬�Y�yu�¶)�¾³yZ¤c�n��
b£u�[M��Z cyY�'v³Y�aYzÀÀ�c�µu¹vp¯�yu��u¹y�¾¯�yZ)�¶]�uY{M

uyYu�¾^�Z´¯�yu�b�z-�yYz£�µuZ d�Y�uyº¯�¶«Z¤¯�²¿Y�yu�¶)�¾«v¯
zk¶d�ºÀ��¹ yYº°·�uY{M�n���¶)�0¿Z¸³Z¿v³yYu�/Y��±Z¿zk�v´³Z¯

µv³º�� Yz.°·���¤¯�(¿�yu�/zcz]�¹ uyYu�0]ºs�yZÀ�]�b£u��
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©Z���©È¤d�YÏÏ_yZ°���Ï�v´ �YÎÐÕÏ ÎÓ

vÀ�y�aZ^gY�¶]�±Yz.¿u���ºc�¶d�y�yZ)�¶]�/Z¸«v¯�z]�©v¯�²¿Y�
�ÈdsY�±º#�/zc�µvÀ$À��/Z¸³Z¿zk�/Yz]�Yy�©v¯�²¿Y�©Zo�z·�yu

±Yºc�¾¯�®·�/{Yº¯�zÀ��±Z¿zk�¹uyu�¶)�Zl³M�{Y�¾«¹��uz]�yZ)�¶]
¾¿Yvk� b¬�� ¶]� Z¸³Z¿zk� ¶³º-� ²¿Y� {Y� ¾�Zs� �Z¤³±Z¿zk

uY{M�n���b�Y�²*°¯�¹ v·u�¾¯�/¹y�/v¿v��¾��º¯�aYzÀÀ�c

¶d�ºÀ��¹ yYº°·�ª*�v�Z]�¶d�Yv³�/Y�À�� �À´À]/uv��©v¯�/Z¸
v´#z·��v³Y�ª¯Pc�ª]Z£�¾)v³Y�¾oYº³�²¿Y�yu�±Z¿zk�uY{M�n���{Y

µv¿v�� ¶)/Z·¾¯�¡Z cY�±Z¿zk�±YvÀ¯�±¹yu� ¶)�/z.¿u�¶]�v´d�Y
�À��/uv��©v¯���ºc�0]ºs¾¯�0´À]v³º��

�

¶¯Z³�µ%Y¹
�� ULJLG�OLG�VXUIDFH �� QRQ�K\GURVWDWLF�SUHVVXUH �� FROORFDWHG�JULG

�kYz¯
�� +DUORZ� )�� +�� DQG� :HOFK�� -�� (�� ³� 1XPHULFDO�

&DOFXODWLRQ� RI� 7LPH�GHSHQGHQW� 9LVFRXV�
,QFRPSUHVVLEOH� )ORZ� RI� )OXLG� ZLWK� )UHH� 6XUIDFH�´
3K\VLFV�RI�)OXLG����������SS������������������

�� +LUW��&��:�� DQG�1LFKROV��%��'��� ³�9ROXPH�RI�)OXLG�
�92)�� 0HWKRG� IRU� WKH� '\QDPLFV� RI� )UHH�
%RXQGDULHV�´ -RXUQDO�RI�&RPSXWDWLRQDO�3K\VLFV������
SS������ �����������

�� 'HPXUHQ� $�� 2�� DQG� 5RGL�� :��� ³6LGH� 'LVFKDUJHV�
LQWR�2SHQ�&KDQQHOV��0DWKHPDWLFDO�0RGHO�´ -��+\GU��
(QJ���9RO�������1R������SS�������������������

�� 0F*XLUN�� -�� -��� DQG� 5RGL�� :��� ³$� 'HSWK�DYHUDJHG�
0DWKHPDWLFDO� 0RGHO� IRU� WKH� 1HDU� )LHOG� RI� 6LGH�
'LVFKDUJHV�LQWR�2SHQ�FKDQQHO�)ORZ�´ -��)OXLG�0HFK��
9RO������3DUW����SS����������������

�� :HHUDNRRQ�� 6�� %��� ³)ORZ� 6WUXFWXUH� DQG� %HG�
7RSRJUDSK\� LQ� 5LYHU� &RQIOXHQFHV�´� 3K�'�� 7KHVLV��
8QLY��RI�7RN\R��-DSDQ�������

�� )DUPHU� -� 0DUWLQHOOL�� /�� DQG� -DPHVRQ�� $��� ³� )DVW�
0XOWLJULG� 0HWKRG� IRU� 6ROYLQJ� ,QFRPSUHVVLEOH�
+\GURG\QDPLF�3UREOHPV�ZLWK�)UHH�6XUIDFH� �´ $,$$�
-����������SS������������������

�� 1RUULV��6��(���³�$�3DUDOOHO�1DYLHU�6WRNHV�6ROYHU�IRU�
1DWXUDO� &RQYHFWLRQ� DQG� )UHH� 6XUIDFH� )ORZ�´ 3K�'��
7KHVLV��8QLYHUVLW\�RI�6\GQH\��SS����������������

�� /DXQGHU� %�� (��� DQG� 6SDOGLQJ�� '�� %��� ³7KH�
1XPHULFDO� &RPSXWDWLRQV� RI� 7XUEXOHQW� )ORZV�´
&RPS��0HWK�� LQ�$SSO��0HFK��$QG�(QJ��������������
�����

�� )HU]LJHU�� -�� +��� DQG� 3HULF
�� 0��� &RPSXWDWLRQDO�
0HWKRGV� IRU� )OXLG� '\QDPLFV�� &RUUHFWHG� �QG�
SULQWLQJ��6SULQJHU��SS�����������������

��� 3DWDQNDU�� 6�� 1XPHULFDO� +HDW� 7UDQVIHU� DQG� )OXLG�
)ORZ��+HPLVSKHUH�3XEOLVKLQJ�&RUSRUDWLRQ��0F*UDZ�
+LOO�%RRN�&R���1HZ�<RUN�������

��� 5KLH��&��0���DQG�&KRZ��:��/���³1XPHULFDO�6WXG\�RI�
WKH� 7XUEXOHQW� )ORZ� 3DVW� DQ� $LUIRLO� ZLWK� 7UDLOLQJ�
(GJH�6HSDUDWLRQ�´ $,$$�-���9RO������SS�������������
�����

��� /L�� <��� DQG� 5XGPDQ�� 0��� ³$VVHVPHQW� RI� +LJKHU�
2UGHU� 8SZLQG� 6FKHPHV� ,QFRUSRUDWLQJ� )&7� IRU�
&RQYHFWLRQ� 'RPLQDWHG�3UREOHPV�´ 1XPHULFDO�+HDW�
7UDQVIHU��3DUW�%�����������������

��� )R[�� 5��:��� DQG�0F'RQDOG��$�� 7��� ,QWURGXFWLRQ� WR�
)OXLG�0HFKDQLFV�� �UG�(GLWLRQ�� -RKQ�:LOH\�	�6RQV��
SS����������������

��� .RLNH�� $��� ³� 2UJDQL]HG� 9RUWH[� LQ� D� 5LYHU�
&RQIOXHQFH�´� 0�� (�� 7KHVLV�� .\RWR� 8QLY��� ���� �,Q�
-DSDQHVH� �����
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