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¹ ¶d�Yu�uºk¹�¾W|k�bÀ^«Z��¾·u�ª-��¹z��Zc�½yZ§�Zº�³�±Zº¯{
�uZ¿{�>Zd^�³�eyYºc�bÀ¬]Z£�¹ Zº·±%�¾º�¿Y|�Y�yZºgM�¶º] ¶kººc Zº]

v�Z]�uZ¿{�v³Yºc�¾¯�aZ ��²¿Y�½Yz]�[Ztdº³Y�¾º·u{Z]�ª]Z¤¯�yu
¹ +z]�n����sZ���¶cº]��Zº cyY�¾º¨Àd³%�©zºd´§�yuuz¨¬°�

µv´´§�²ÀÀ�c��¤³�Z·�±%�bÀ^«Z��¡º��yZgM�±ºcºc�¦�s�+zº]½Y
vº³yYu�²¿Yzº]Z´]b�z�À���®§�>Zd^�³�½z¿x��eyYºc�¶º] ¶kººc Zº]

½Yz]��´¿|º- ¾º·u{Z]�¹ ¾º¨Àd³%Mv·Yºs�|À#Z³�aZ ��¶³º-�±
uºº]�yu�¾W|k�bÀ^«Z��uºk¹�{Y�¾§Zo�j¿Zdº³ ¾º¨À�Yz-�ªÀº¬p³

À§�µv´º´§�²ÀºÀ�c�aZ º� ¾º¨Àd³%�©zºd´§uº]�±ºcºc�+z]�bÀº �
²¿Yzº]Z´]v³Yºc�¾¯��¾�¿Y|�Y�~³Z¿yY¹�µvº°��®¸º� ¶º] ¶kººc Zº]

²¿Ç�[º¬�¯�½z·Z��bÀ À§�¹ ®§�²Àcº¨À³�v�yu�½Yz]��´¿|º-
Z·�±ºcºc�zd�À]�¾«Z¿y��{yY�v�Z]�|À¯M�bÀ¤�º¯�

±YyZº¨°·�¹ ¾ºcyº¯��yY|º-�çé�¾�yz]�j¿Zdº³ uyºº¯ yu
Y|ºkY�¹ uzº¨¬°�½¨«M�yYvº¤¯�²Àº´#�®º· ¹ ±M�¶d¿yY¹�vÀWº«Z½Z·
ª�³�¹ ±ººcºc)�\À§zc�yYu�¾´�¯�~³Z¿yY¹�{Y�¾§Zo�Z¸³M�½z¿x�

¹ ¾ºº]Z¿{yY�uyºº¯ aZ ºº� ¶Àºº¬§ ½Yzºº] ¾º¯º°�½zºº¿x��\À§zººc
¹ µuZ d�Y�ª]Z£�½Z·�+z]�uYv�c��uz¨¬°��½Yz]�yYu�¾´�¯�¾�º�s
¹ ª§�vÀWº«Z¨«M��uz¨¬°��v´³Z¯�¾cZ ��½Yz]�¹ µuº]�¾·u�ª-�±Z¯{

yZgM�¶cºº] �Zº cyY²ÀÀ�c�Z·�±%�¾�¿Y|�Yµuº]�µv´´§v³Y�¾�yz]½Z·
|ºº´À«Z§�¹ ,ºº«�çè�bÀºº�°k�½¹y¹ ¾ºº«yZ]��Àººc ±ºººcºc�½Zºº·

+z]�©º���¶cº]��Z cyY�½Yz]�~¿{¹zd·�uºk¹�{Y�¾§Zo�ZÀ´Àkz¿¹
uzº¨¬°��¹bº�Y¾º�¿Y|�Y�~³Zº¿yY¹�¹¹ yº§x¯�aZ ��½Yzº]

¾]Z¿{yY�yYu�¾´�¯�Z·�+z]��z��¹ uYv�c�²À´#�®º·�yu��b�Y�µv
o±Z�³�Yy�¾¸kºc�ª]Z£�bÀ^«Z��~³Z¿yY¹�¾·u�ªº- ±Zº¯{�¶º§¾º«Z

¾º¯uYu�¾º�yz]²#�½Zº·�æé�±Z�³�¾�¿Y|�Y�yZgM�uºk¹�µv´·u
±ºcºc�+z]�uz¨¬°��eyYºc�Z]�¶�]Yy�yu�Z·�±%�½{Zd�À�Y¹�bÀ^«Z�

¾¯v�Z]�

½Zº·¾º�yz]¾¨¬À��¹ Z¿v³Z��¾º¨Àd³%��çê�¹ Z¿v³Z��²À´#�®·�¹
±YyZº¨°·�çë�¶dº¿yY¹�½¹y¶³Zt¯zº- ±ººcºc�½Zº·{Y�¾§Zo�½Y

v�yu�¹ ª§�vÀWº«Z¨«M�aZ ��½Yz]�ÇZ]�¾¯º°��½zº¿x��eyYººc
bº�Y�a{Y�\Àczºc ¶º]ç�îé�¹í�ìè���²¿Yz]Z´]²¿Y�½Yz]��´¿|-�

v�Z]�|À¯M�bÀ¤�º¯�v³Yºc�¾¯�Z·�±%�¾�¿Y|�Y�yZgM�z]�¶À¨c�Z]�aZ ��
²º¿Y�{Y��vº·¾º�yz]zc�±Y|À¯�¾º]Z¿{yY�§\À¾cZ ��½z¿x�

v´º³Z¯yu�+z]�uYv�c��+z]�n����sZ���¾·u�ª-��¹z��±Zº¯{�
v�yu�¹ ½z·Z��bÀ À§��¦�s�+z]�uz¨¬°���¶cº]��Z cyY��¶cº]

~¨���Z·�+z]�¦º�s�µuZº¯²Àcº¨À³�v�yu��Yyº��³¹z��¶]�ª°�«Y
bººgYy¹�uy¹Mzºº] ¹²ÀººÀ�c�²Àºº´#®ºº· ¹ Zºº¸³M�¾ºº�º�s�½zºº¿x�

¦�s�+z]�uz¨¬°��¹ ¾�Yy{�®º¸¯�aZ º� ²Àº]Z¯�¾.dº�]�®º·
Y ±ºcºcb�u�½Yz]�Z·�ª¯Z��¶]�¶¿|lc�¹ bÀ¬��¶¿|lc�¢¿z��{¾]Z¿

¦�s�+z]�uz¨¬°��uº^¸]�½Yz]�\�Z´¯�[Ztdº³Y�½Z·yZÀº�¯�¶º]
v�Z]�¾¯�±ºcºc�

¾¯�[xk�¥Zs�©º¬p¯�{Y�Yy�®À�Zd��±Z·ZÀº-v´´§�µzÀsw�²¿Y
µ{Yv³Y�¶º]½Yb�À³�¶§²À¯Pc�v�y�ª���yu�Yy�±Z·ZÀ-�{ZÀ³�v³Yºd]�
vº¿Z°³�¶¬Àº�¹�¶º] vº¿Z]�¶º§Zº�z¿¾dt��¶]�¹ ¾«uZ^c�½Z·�ª¨��

uº§�±uz§�¶�Z�Y�¶¬À�¹�¶]�Z¿�¾«uZ^c²À¯Pcuº���æí��

Z·��¹y�¹ uYº¯
uYvº�cì­Z³�¶]�¾«yZ]��Àc�±ººcºc�¶dº¿yY¹�½Z·%XUHU\�&'/����

%XUOHU�����%XUOH\�����%XUOH\�5HVLVWDQW��%XUOH\�71����
%XUOH\�����%XUOH\�%DQNHW©Z��yu�æèìî¯{M�¶�y|¯�yu�¾�¿Z

±ÈÀº- ±ººcºc�aZ¤Àº¤pc�|º§z¯ºº] bº�y�¶mz��¦¿�ayºº�
¶°Àº³�°k�¾�Yy{�ª���±Z¿Z��yu�v¿z^À·�y¹x]�¹ ¾º£Èc�ªº«M�½u

v¿uzº- ½y¹M�©Zº� yuæèíå¶º-y�¹u�µYz°·�¶]�©¹Y�ª�³�½Zº·
b�§�²¿vº«Y¹�] ª«M�½u�¶¿|lc�Z¸³M�{Y�¹¶±M�j¿Zd³�¶§�v¯M�ª°�

b�Y�µv¿uz-�¶ºWYyY�½zº.¿u��yY|º- yu�æç�¹²¿Yz]Z´]z§w�{Y�
�z���t]�²¿Y�yu�±M�aZÀW|kb�Y�µv��z�³�

©Zº� yuæèíæªº�³�½Zº· ¶º-y¹u�)�²¿v«Y¹�µYz°·�¶]��ì
¹ ¶dºº¿yY¹çæv¿zºº^À·��¥ººº¬] mzºº� ¦ºº¿ \ºº«Z£�yuªºº¯Z§�½Zºº·

Zº] ¾�uZº�cè¶¬�Z��Z]�yYz¨c�æåå�¿uy�²À]�zd¯�¾d³Z��¹ Z·êå
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¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­º¬���©Z�®d�·��µyZ°�­¹u��±Zd�]ZcæèíÐ

���

¶cºº] ²Àº] zºd¯�¾d³Zº�±ºcºc�½Yz]�¶§�Zº·yZ]��Àc�½Z·©º°�¯�¾«
¾¯½Z·��¿uy�yu��v�Z]æåb�§�½zd¯��çåv«Y¹�z·�½Yz]�¶cº]�
¹æååª�³�iZd³�z·�½Yzº] ¶cºº])���] Z¸³M�{Y�¹¶uy¹Mz]�yº�´¯

�¹y�¶]�ª«M�½u�¶¿|lc�¹ ¾�º�s�¹ ¾¯º°��½zº¿x��\À§zºc
,´À ¿zº-�æì¹æí�v��µuZ d�Y�½yYuz]�b�YuuZ¿yu�­{Ç�½Z·

ÀÀ�c�¹ ¾°§�aZ ��{Y�¾sz]�uyº¯iZd³�¹ ²¿v«Y¹�bÀ À§�µv´´§�²
�+z]�n����sZ���¶cº]��Z cyY��¾·u�ªº- �¹zº� ±Zº¯{�v´º³Z¯
½z·Z��bÀ À§��±ºcºc�¦�s�+z]�uz¨¬°���¶cº]�yu�+z]�uYv�c

Zº·+zº]�±ººcºc�º¬Àº§ ¦º¿ ¾º«Z¿y��{yY�¦�s�µuZ¯�v�yu��
¶d¿yY¹�b¯¹Z¤¯�±Y|À¯��Z·�+zº]¥vÀ ��½yZ°À]�ª¯Z��ª]Z¤¯�yu�Z·

¾§z§�3HURQRVSRUD WDEDFLQD�$��²Àcº¨À³�v�yu�²À´#�®· ¹
b�zº- yYzº£ ¾º�yz]�uyºº¯ Zº·+zº]�²À.³ZÀ¯�}Z�Yz]�j¿Zd³ê
vº� ªº�Zo��ºº¿uy�zº· {Y�µv·Zº�¯�{Y�+zºº] n�º� �sZºº�

¾§Zs�n���z]�±M�®À�¤c�¹ ¶cº]�z·�½Z·�+zº] mº�º� ¶^º�Zp¯
v´§�¾¯�©Z��Y�¾«yZ]�±ºcºc�½Z·�¶cº]�{Y�¦º¿ zº· ¶º§�ê�åzd¯�

�]zº¯�b�u�¶]Mv¯�yu�j¿Yy�½Z·yZÀ�¯�Z]�Z·�+z]�½z·Z��bÀ À§
¶^�Zp¯�¹ ¾]Z¿{yY�±ºcºc�bÀ À§�½Yzº] ±Yzº¿Y�aZÀº³Zsu�b§zº�

}ZÀºº¤¯�¶ºº§ ¾ºº^Àczc�¶ºº] �vºº�æ¹ bÀºº À§�²¿zººd¸]�zºº.³Z¿Z°³�é
±Zº�³©{Zº³ µv´º·uv�Z]�µuº]�Z·�+z]�bÀ À§�²¿zc�±Y|À¯�¾�yz]

½yZ¨°·�|§z¯�uyYv³Zd�Y�vd¯�¢^º� Yyº�º�³¹z��¶º] ¾º-uº«M½Z·
z¯Zd�yº§��±ºcºc�aZ¤À¤pc�¶]��º]�&25(67$�] ¹¶z¿{�mz�

b�z¿x��­Zl³Y�æê��
æ�¾º-uº«M�¶ºkyu��] ¶§�+z]�n���{Y�¾doZ�¯�¶¬À�¹�¶]¶¶¬À�¹

uuz-�¾¯�±ZÀ]��uº��¾¯�©Z��Y�ª.³Y�
ç��´§Y¹��º³��v·u�¾¯�±Z�³�Yy�!yZ£�¾·uyº��Y�av��
è�¾º-uº«M��zdº�-�b�Àº^���ª.³Y�Z¿M�¶º§ uyYu�¾º¯ ­ºº¬�¯¶]

b�Y�µvÀ�y�½v³¹M�½Zº· bº�u�¾º¨¿u|³�¦À°d�À��¾-uº«M��
aYzº°³�Zº] Z·zºd¯YyZ��{Y�¦º¿ zº·æZºcê¾¯��t�¯�¶]��v³º�

¶ºº§ ¾ºº^Àczcæ¹ ²¿zººd°§�êuyººº¯ zººd¯YyZ��aYzºº·Z�c�²¿zdºº�À]�
¾¯�±Z�³�Yy�¾]Z¿{yYv·u�

~º¨�µZÀ-�ª�°«Y�®¿È��av��z§x«Y�¡º��uy¹Mz]�¶��¢À ¬c�{Y
¶]�z¿{�mz��¶]�¹b�u¾¯v¿M�

~º¨�µZÀ-�ª°�«Y�®¿È��av� ��¾-uº«M��zd�-�b�À^�
����´§Y¹��º³�¾-uº«M�¶kyu��

Zdºº�yº§�uyYv³Zdºº�Y��¹y�Zºº] ±ºººcºc�+zºº] ²Àººcº¨À³�yYvºº¤¯
�&25(67$�v¿uz-�­Zºl³Y�zºÀ�¤c�ayºº� ¶º] ¹�µuZ¯�v�yu

+z]�uz¨¬°��¶]�¦�s�+z]�uz¨¬°��b^�³�{Y�Z·�+zº] ¦º�s
v¯M�b�u�¶]�±ºcºc�|^��

½Yzº],´À ¿z-�­¹u�vd¯�{Y�ª«M�½u�j¿Zd³�½yZ¯M�¶¿|ºlc��æì
¹æí�¾ºº¯º°��½zºº¿x��\À§zººc zºº¿uZ¤¯�~�ºº� ¹ vºº� µuZ dºº�Y
�*&$�¾�º�s�½z¿x��\À§zc�¹ v«Y¹�z·�½Yz]�6&$��½Yz]

�¿{ºc�¦°§�¶]�Z¸³M�±uº]�yYu�¾º´�¯�¹ vº� uy¹Mzº] ¾º�Èc�zº·W
b�z-�yYz£�±º¯{M�uyº¯�

¹ zºº¿uZ¤¯�~³Zº¿yY¹�½Y|ººkY�¦Àº¨ c�Zº]¹ ¾ºº�¿Y|�Y�~³Zº¿yY
¾�º�s�eyYººc bÀº¬]Z£�zº¿uZ¤¯�¹ uy¹Mzº] bÀº^«Z��~³Zº¿yY¹

v��µu{�²À°tc�aZ º��¾�¿Y|�Y�©v¯�{Y�Z·�±%�zgY�bsZ´��½Yz]
ó²Àº°·�bÀº^«Z���æî¹çå�{Y�±Z´À°�Y�{Y�~��¹ vº� µuZ dº�Y

ªÀ¬pc��¹y�{Y�ª«M�½u�¶¿|lc�½Yz]�µv��²ÀºÀ�c��¿Yzº� ¢º¤pc
²°À·�¾º¨À�Yz-�æî¹çå�µz¸]v��¶d�z-�aZ�Yzp³Y�­Yz-Z¿u�{Y

bÀºº^«Z��½Yzºº] ¾ºº´¿v«Y¹��ºº¿uy�µvºº� uyYv³Zdºº�Y�9U��:U�
�¦¿�~³Zº¿yY¹�¹ z º� ²Àº.³ZÀ¯�²¿v«Y¹�²À.³ZÀ¯�¹�<U�½Yz]

v��µuZ d�Y�²Àcº¨À³�v�yu�µv´´§�©zd´§�½Z·�±%�bÀ·Z¯�bsZ´��
mÈ��Y�¶�º]zº¯ ­Yzº-Z¿u�yu�[º¬�¯º¾ ´¯��½Z·�±% ¾´�¯�¶]

¾º]º¬�¯b�Y§mÈ��Y�¹ µv¿uz-�b ���·Z§�f�Z]�¶�\«Z�
ººb^ºh¯���¿Y|�Y�aZ^kº¯�¶§�v´d�·�¾^«Z��½Zº·±%�¾º´�¯�¶º]

µ{Yvº³Y�uyºº¯ b º�¾¯�®·Yzº� Yy�½zºÀ-v´¿Z°³�aZ�¿Z¤¯�½Yz]
²Àº.³ZÀ¯¶dº¿yY¹�{Y�Zº·%XUOH\���¾¯�b�§�±ÈÀ-�yu�¶§�uuz-

º]¶�¹y�¹ µuZ d�Y�v·Zº� ±Yº´º�/6']¶v��¶d�z-�yZ§�\¿z�
]~³Z¿yY¹�ª§�¶]�¾�¿Y|�Y�~³Z¿yY¹�b^�³�µv´·u�±Zº�³�¶º§ zº¨À

¾¨Àd³%�bÀ^«Z��¹ ¾�¿Y|�Y�¶]��b�Y�¦¿�±M�zh§Yvo�¹ �v�Z]�¾¯
zº¨À]�½uZ¸´º�À��©º¯zº� ¦º°§�æè�v¿uzº- uy¹Mzº]�¶]yº�´¯

µuZ��¾.d�]�®·�¶�«Z�¯�uyº¯�aZ ��²À]�uºkº¯��]Y¹y�bsZ´º�
¾º�Àcº´��v¿uzº- uy¹Mzº] Zº¸³M�º- ±ºÀº�z-y�{Y½Yz]�­Z-�¶]�­Z

ª¤d�¯�½Z·zºÀ�d¯�²Àº] �º]Y¹y��ºº³ ¹ b�Àº^��¶º�«Z�¯�aZ �
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Z·�bÀ�°k�yu�aZ ��¾.d�]�®·�¹ ½z¿x��\À§zc��Z·�±%�zgY�¾�yz]���

���

Y|kY�¹ ¾º�Yy{½uz¨¬°���¶d�]Y¹�zÀ�d¯�¹�¦�s�+z]�uz¨¬°�
±ººcºc�bÀ¬��¶¿|lc�b¿Z¸³�yu�¹ vº� µuZ dº�Y�\¿Yz��¶¿|lc
zÀº�¯�µuZ d�Y�Z]�¶�º]z¯�½Y|kY�¶]�±ºcºc�¦�s�+z]�uzº¨¬°�

ºº«¹�½¹�½u��¹y�{Y�æë�]¶M ayº�®À¤d�¯zÀ��¹ ®À¤d�¯�yZg
b�zºº¿x��­Zºl³Y�¾º�Àcº´��n�º� yu�­zº³ {Y�yº�´º¯ ²¿vº]yY|ºº�Y

0,1,7$%��0$7/$%¹6366v��¶d�z-�µz¸]��¶¿|lc�½Yz]
­zº³ {Y�Zº·ªº¯Z��¶º]yY|�Y6366¶]�¶¿|lc�¦À´¨c�{Y�µuZ d�Y�Z]�¹

¶ «ººº¯~§Zºº°¿y¹��¹y�¶ºº] Zºº·ªºº¯Z���szºº# ¹ ¾¬ºº�Y�½Zºº·
�9DULPD[� URWDWLRQ�uZ dº�Yv��µ�ª¤d�¯�¹ ¾¬�Y�ª¯Z��z·�yu

Yzºº�¿¾ºº«Z��\êå�åv³vºº� ¶d�zºº- zºº�³�yu�yYu�¾ºº´�¯�ÇZºº] ¶ºº]�
+y|º]¶�º°l¯�Z¿�ª¯Z��z·�yu�¾¬¯Z��\¿z��²¿zcaZ ��{Y�½Y

¾¨¿%º«º¿|À��¹ ¾¨¿%º«º�yº¯�z�³�{Y�ª¯Z��¦¿�yu�¶º§ yYu�¾º´�¯
­Z³�½Yz]��v´�Z]�¾º¯ ®º¸¯�¹ |º¿Z°d¯µuZ d�Y�uyº¯�Z·�ª¯Z��½yYx-

º- yYzº£b�z�¾�s�¶�]Yy�µv´´§��t�¯�¾¬¯Z��\¿z��b¯È�
b�Y�¾¬�Y�¾¬¯Z��zº· yu�aZ º� ±M�Zº] ±M�~¿zcZ¯�¶À¸c�½Yz]

Z¸³M�¶�t�¯�¶�¿y�¶º§ Zº·ªº¯Z��{Y�uYvº�c�±M��¾º¬¯Z��\¿Yzº�
+y|º]v³v��[Ztd³Y�uºº] ¦º¿ {Y�zºc�½¹y�z]�Z·�ª¯Z��¶]�¶¿|lc

b�z-�­Zl³Y�aZ ��²À.³ZÀ¯�

fp]�¹ j¿Zd³
yY¹� ¶¿|lc�j¿Zd³©¹vk� yu�ª«M�½u�~³Z¿æiyv´¯�b�Y�²À]

�Àcº³%a¹Z c�¾]Z¿{yY�uyº¯�½Z·Z·¿µ{Yv³Y�aZ ��z�³�{Y�¾½zÀ-
¾¯�µv·Z�¯�µv�¾´�¯�½yZ¯M�z�³�{Y�¶§�uuz-¾¯�yYuv´�Z]�²¿v]

¾¯�\Àczc�Àcº³%� ¶§� uº°³��Z^´d�Y�²À´#� ±Yºc±Yºc�½YyYu� Z·
µ{Yv³Y�uyº¯�aZ ��z�³�{Y�¾c¹Z d¯�¾¨Àd³%· ½zÀ-v´d��²¿Yz]Z´]

¶¿|lc� ­Zl³Y�½Yz]��¿Yz�aZ�]z¯� �º°l¯�¦À¨ c� ¹ ª«M�½u
�Àcº³%¾¯º°��½z¿x��\À§zc�aZ�]z¯��º°l¯�¶]�Z·�*&$�¹

¾�º�s�6&$�v�Z]�¾¯�®·Yz��aZ ��
\À§zºc ~³Zº¿yY¹Z´hd�Y�¶]�¾¯º°��½zº¿x�½n����sZ��

¾§Zo�¹ µuº]�yYu�¾´�¯�uyYº¯�¶°·�yu�¦�s�µuZ¯�v�yu�¹ +zº]
²º¿Y�{Yª¨��yu�¶§�b�Y�z¯Y�¾�¿Y|�Y�yZgM�µv��uZ¿�aZ ��½zÀ-

v³yYu��º¤³�Zº·±%�zº¿x��bºgYy¹�¹�²¿Yz]Z´]¾´�¯�¶]�¶kºc�Z]�yYu

\À§zºc aZ�]zº¯ �ºº°l¯�±uºº]aZ ��¾º�º�s�½zº¿x��¶]
Z´hdº�Y½+zº] n�º� �sZº��¾º¯ zº�³�¶º] ²Àº´#yZgM��v�y

¾º�¿Y|�YzÀ��bÀº^«Z��ª¨º� yu�|ºÀ³�Zº·±%�¤³�aZ ��½zÀ-
³yYu¾�yz]�j¿Zd³�½Zd�Yy�yu�j¿Zd³�²¿Y�¶§�v¾¬^£�µv��­Zl³Y�½Z·
�ì�í�ææ¹æç�²#�¹ vº�Z]�¾º¯�æé�uyYu�µyZ�Y�±M�¶]�|À³�{Y

½z¿x��\À§zc�~³Z¿yY¹�b^�³�µv´º·u�±Zº�³�¶º§ zº¨À]�\¿zº�
¾º¯º°��¾�¿Y|�Y�¾¨Àd³%�~³Z¿yY¹�ª§�¶]�bÀ^«Z��¹ ¾�¿Y|�Y�

¾¯�²À´#��v�Z]�¾¯�¦¿�±M�zh§Yvo�¹ µuºº]¶§�uº°³��Z^´d�Y�±Yºc
±Zºº�¨¿�Zº·±%�¾º�¿Y|�YzÀ��¹ ¾º�¿Y|�Y�yZºgM�{Y�¦º¿ zº· ®¸º�

¾º°³>Èhº¯ ¹ vº�Z]yZgM�®¸��Z·�+z]�¦�s�µuZ¯�v�yu�uyº¯�yu�
zºÀ�¹ µuº]�uZ¿{�Z·�±%�¾º�¿Y|�Y²¿Yz]Z´]zh§Yvo�Z]�z¨À]�\¿z��

uyYu�½uZº¿{�a¹Zº c�±M�éè�å�½Yz]�\¿z��²¿Y�¶º§¾º«Zo�yu��
�sZº� v´º³Z¯�¾cZ º�+z]�n����ìæ�å�¶cº]�yu�+z]�uYv�c��

�ìí�å�¶cººº] �Zºº cyY���íæ�å�¦ºº�s�+zºº] uzºº¨¬°����ìí�å��
Z·�+z]�½z·Z��bÀº À§�íí�å�~¨��¹Yyº��³¹z��¶]�ª°�«Y�íå�å�

¦¿u|º³ yZÀº�]�±M�zºh§Yvo�¶º]v�Z]�¾¯�zc�z]MbgYy¹�uy¹½z¿x�
b�Y�Z¸³M�¾^�³�±uº]�|À#Z³�{Y�¾º§Zo�aZ º� ¾º�º�s�½Yz]

ºgYy¹�©Zhº¯b¶cº]�yu�+z]�uYv�c�½Yz]�¾º�º�s�½zº¿x�æê��
¶cºº] �Zº cyYçå�¦�s�+zº] uzº¨¬°���æç�½z·Z��bÀ À§��

Zº·+zº]èë�Yyº��³¹z��¶]�ª°�«Y�~¨��µzsÇZ]�¹æí�uy¹Mz]��
b�Y�µv¿uz-�v·Yºs�f�Z]�z¯Y�²¿Yv�ª�³�yu��´¿|-�¶§�½Z·

µz¸]�{Y�¦À¨ c�©Zºo yuÀ¤�º¯�Z]�¹ µuº^³�yYuyºsz]�¾�Z§�½y¹b
] Yz¿{��vº�Z]�µYzº°·�¾º°§¶¾¯�z�³yu�¾�Àp¯�ª¯Yº���¤³�v�y

ª¨º�b�Y�¾¨Àd³%�ª¯Yº��{Y�zd�À]�yZÀº�]�aZ º� ²º¿Y�½zºÀ-�
¾¯�¾cZ ��uyº¯�yu�Z¸´c��´¿|-�²¿Yzº]Z´]bÀ¤�º¯�v³YºcMv�Z]�|À¯
¶�oÈ¯�ª]Z£�¾�¿Y|�Y�~³Z¿yY¹�½YyYu�¶§v´d�·�½Y�

ª¨��yuæµuYu�¾¨À�Yz-�ªÀ¬pc�j¿Zd³�M ½u�½Z·�¹y�¶]�ª«
²°À·�½uZ¸´�À��æî¹çå�b�Y�µuYu�±Z�³�²Àcº¨À³�v�yu�½Yz]�
²¿Y�¶]�¶kºc�Z]±ºÀ�z-y�¶§9U���¿uy�~³Z¿yY¹½Z·�½¹y�z]:U

��¿uy�¹ ²¿v«Y¹�~³Z¿yY¹º§Z·�¾´� �̄a¹Z c�±M�Z]�¹ µuº]�¦¿�©uZ�¯yYu
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ÎÎ�y �uY&³z´·�­ ��¾°¬¿u�¾�Z���æèíæ�µv��v«º¯�vcZ°³�¶]�b¯¹Z¤¯�¾³%�yZgM�¾�yz]�0HORLGRJ\QH�LQFRJQLWD�¾§z§�¥vÀ ��¹
�3HURQRVSRUD�WDEDFLQD�$��±ºcºc�yu¾«yZ]��Àc�½Z·�½{y¹Z�§��¿Z´��¹ ­º¬��¶¬l¯æë��Ï���æéèZc�æêæ�

ÎÏ�y �uY&³z´·�­ ��¾°¬¿u�¾�Z���æèíæ�±ºcºc�¾ À§�¹ ¾°§�aZ ��½z¿x��\À§zc�¹ Z·�±% zgY�¾�yz]¾«yZ]��Àc�½Z·��³Yu�¶¬l¯
½{y¹Z�§ÎÏ��é���çèZc�èê�

��� %DNHU��5�-��������6HOHFWLRQ�,QGLFLHV�LQ�3ODQW�%UHHGLQJ��&56�3UHVV�LQF��%RFD�5DWRQ�)ORULGD�
��� &KHQ��6�<��������*HQHWLF� VWXGLHV�RI� OHDI�\LHOG�DQG�QLFRWLQH�FRQWHQW� LQ�1LFRWLDQD� WDEDFXP /� 7DLZDQ�$JULFXOWXUDO�

4XDUWHUO\����������������
��� 'HORQ��5��������6RXUFHV�RI�UHVLVWDQFH�WR�WKH�WREDFFR�EOXH�PRXOG��3HURQRVSRUD�WDEDFLQD�$����LQIRUPDWLRQV�%XOOHWLQ�

RI�&RUHVWD��������������
��� 'HZ\��'�5��DQG�.�+��/X��������$�FRUUHODWLRQ�DQG�SDWK�FRHIILFLHQW�DQDO\VLV�RI�FRPSRQHW�RI�FUHVWHG�ZKHDW�JUDVV�VHHG�

SURGXFWLRQ��$JURQ��-��������������
��� *ULIILQJ�� %�� ������ $� JHQHUDOL]HG� WUHDWPHQW� RI� WKH� XVH� RI� GLDOOHO� FURVVHV� LQ� TXDQWLWDWLYH� LQKHULWDQFH�� +HUHGLW\

����������
��� *ULIILQJ��%��������&RQFHSW�RI�JHUHQDO�DQG�VSHFLILF�FRPELQLQJ�DELOLW\�LQ�UHODWLRQ�WR�GLDOOHO�FURVVLQJ�V\VWHP��$XVW��-��

%LRO��6FL�������������
��� +D\PDQ��%�O��������7KH�DQDO\VLV�RI�YDULDQFH�RI�GLDOOHO�WDEOHV��%LRPHW��������������
��� +D\PDQ��%�O��������7KH�WKHRW\�DQG�DQDO\VLV�RI�GLDOOHO�FURVVHV��*HQHW��������������
��� +RQDUQHMHG�� 5�� DQG�0�� VKRDL�'H\ODPL�� ������ ,QYHVWLJDWLRQ� RQ� WKH� JHQHWLFV RI� UHDLVWDQFH� WR� URRW�NQRW� QHPDWRGHV�

�0HORLGRJ\QH�LQFRJQLWD��LQ�WREDFFR��1LFRWLDQD�WDEDFXP���&RQWULEXWLRQV�WR�7REDFFR�5HV�������
��� -LQNV��-�/��������7KH�DQDO\VLV�RI�FRQWLQRXV�YDULDWLRQ�LQ�D�GLDOOHO�FURVV�RI�1LFRWLDQD�UXVWLFD��*HQHW��������������
��� /HJJ�� 3�'��� *�%�� &ROOLQV�� ������ *HQHWLF� SDUDPHWHUV� LQ� %XUOH\� SRSXODWLRQV� RI� 1LFRWLDQD� WDEDFXP� /�� 7REDFFR�

LQWHUQDWLRQDO����������������
��� 0XUWK\��$�6�.���1�&��*RSDODFKDUL��&�9��5DR�DQG�9�9�5��5DR��������&RPELQLQJ�DELOLW\� LQ�FURVVHV�LQYROYLQJ�IOXH�

FXUHG�DQG�QRQ�IOXH�FXUHG�WREDFFR�YDULHWLHV��7REDFFR�5HV���������������
��� 3DQGH\D�� 5�6�� DQG� %�)�� =LONH\�� ������ 'LDOOHO� JHQHWLF� DQDO\VLV� RI� OHDI� DQG� VPRNH� FKDUDFWHULVWLFV� LQ� IOXH�FXUHG�

WREDFFR��7RE��&KHP��5HV��&RQI�����������
��� 3DQGH\D��5�6���9�$��'LUNV��*��3RXVKLQVN\�DQG�%�)��=LONH\��������4XDQWLWDWLYH�JHQHWLF�VWXGLHV�LQ�IOXH�FXUHG�WREDFFR�

�1LFRWLDQD�WDEDFXP�/����&DQDG��-��*HQHW��DQG�&\WRO�����������������
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