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¦ÀdÀ��vÀ�Y�v´³Z¯�±M�[º¬�¯Z³�uYº¯�¾��]�b�¬���vº´-�ªº¯Z§
¹ [xºk �º·Z§��¶ºlÀd³�yu�¶§�b�Y�vÀº ��½Zº·uyM�{Y�zºcÇZ]
v·Yºs�¾��yu�Yy�²ÀXc¹zº� ¹ ¾º³v�¯�zº�Z´��µuZ dº�Y�bÀººº¬]Z£

bºº�Yu�ÎÑ�ÎÒ�ÎÕ��Zºº�cY�bÀºº�Zs�½YyYu�¦ÀººdÀ��vÀºº�Y©
�®¿|À´¯��½¹y��®À�¬§��²·M�v´³Z¯�¾dÀ�z��v´#�¹ ¹u�½Z·�±ºÀcZ§Z]
uZl¿Y�z�Z´��²¿Y�Z]�\À§zc�yu�¶lÀd³�yu�¹ µuº]�µzÀ��¹ ~¯��z§
¹ [xk�yu�©ÈdsY�f�Z]�¶§�v¿Z°³�¾¯�©º¬p¯�Zº³ ½Zº·~¨¬�º°§

yu�z�Z´��²¿Y�¦¿%º«ºÀ]�¾�zd�uuº��¾¯�±Z�³Y�±v]�ÏÑ��Lº�
y �²·M�uº^°§�{Y�¾�Z³�¶¿x�c¾°À���½Z·��t]�yu�®À�¬§�¹ ½¹

�yY|-�±Z¸k�n���yu�|À³�¹ z�¯�¹ ±Yz¿Y�µ&¿¹�¶º] ¶³ZÀº¯y¹Zs�{Y
b�Y�µv��Î�Ï�Ñ�Ó�Ô�Õ�ÎÑ�ÏÎ�ÏÔ��

yu�²¿Y�z]�µ¹Èº�S+²ÀXc¹z��Z]�aZdÀ��½Z·�¦°³�¾¿ZÀ¬£�½Z·�
¾°¿|³M�¶¿|lc�{Y�¶º§ ½Y�¶³ºº- ¶º] v´º¿Z°³�¾º¯ ~¨¬�º°§�uZºl¿Y

½zÀ-º¬k�±vº] yu�²ÀXc¹zº�v´§�¾¯�ÎÏ��¾cZ¤À¤pcyu�²À´#�®·
±ººº��¯Zc��ºº�ºc�¶ºº§�ÏÕ�¶ºº§ vºº� �tºº�¯��v¿uzºº- Zººl³Y

aYyvÀ·º]z§�¹ ¦ÀdÀ��vÀ�Y��²ÀXc¹z��¶^³Zk�¶º� ½Zº·~¨¬�º°§
uº��¾¯�¶d�Z�³�®�·�±Y|À¯��·Z§�f�Z]��ªÀ¨º�c�{Y�~º��²¿Y

¹ ¦ÀdÀ��vÀ�Y�º� ²ÀXc¹z��²À]�¶^³Zk�¶���´º§Y¹�uyºº¯ yu�j¿Zdº³
b�Y�¡uZ��|À³�¾]z#�ÏÒ��

vÀºº�Y�½Yzºº] µvºº� uZºº¿ ½Y�¶ºº¿x�c�vºº� yZººgM�¶ºº] ¶kºººc Zºº]
¶ºº§ ±Zºº³ �ººº�s�¶ºº] aÈºº� ª¯Zºº� ¾ºº¿Yx��®ºº¿%y yu�¦ÀººdÀ�
yu�zººgº¯�ª¯Yººº� ¾ºº�yz]��bºº�Z¯�yººº�§�uzºº¯ µvºº°��½Yxºº�
v´§�¾¯�YvÀ��¾º�Zs�bÀº°·Y�uzº¯ ¾�zº�¯�±Zº³ yu�±M�±Y|ºÀ¯�
¹ Zºº·¶ºº³Yu�yu�¦ÀººdÀ��vÀºº�Y��·Zºº§ ½Yzºº] ¾ºº ¬dt¯�½Zºº·�¹y

À-��]Z´ºº¯ z¿Zºº�[ZÀºº�M�ª¯Zºº� ¶ºº§ bºº�Y�¶dºº�y�yZºº§¶ºº] ¾ºº·Z
½Z·vºº�yu�Zºº] v´ºº- uyM�©Zºº�pd�Y�¹ ½zººÀ-}º^ºº� �±uzºº§
¶³Yºººk �®¿|ºº³M zººÀgPc��[M�Zºº] iYztdºº�Y�¹ ±v³Zºº�Às��a¹Z dºº¯

vºº�Z]�¾ºº¯ µzººÀ��¹ zººÀ°tc��±u{���Ö�ÎÎ�ÎÖ�Zºº] ²Àºº´#�®ºº·
½ºººk ½Zºº·¶dºº¿yY¹�¾ºº¨Àd³%�mÈºº�Y�¹ ±ºÀºº�Zcº¯�{Y�µuZ dºº�Y

¹ ¶Àºº¯Z³�ayvºº£ Zºº] aZdººÀ� ®ºº§¹ µvºº� ¶Àºº�ºc�ÇZºº] uzºº¨¬°��
b�Y�Yv£Y�b�u�yu�aZdÀ��®§�j³z]�½¹y�¾�yz]�ÏÓ��

iYztd�Y�v�yu�ª¯Yº��zÀgPc�¾�yz]�zº�Zo��·¹&º� {Y��vº·
�uyMyYvº¤¯�±Z³�¹u�yu�¦ÀdÀ��vÀ�Y�±Y|À¯�z]�zÀ°tc�±Z¯{�¹ z°t¯

Z]��Z^cyYyu�¾¬°��½Z·��¹y�¾�z�¯�¹ ¾´À�Z¯��Yºº« ¹ ¦.´º�
|À¯��·Z§�½Yz]�ª¯Yº��²¿Y²¿Y�¦ÀdÀ��vÀ�Y�±YÏb�Y�±Z³��º³��

Z·��¹y�¹ uYº¯
µuZ d�Y�uyº¯�½Z·uyM

uyM�½Z·�¶³º°³ÕÎ¹Ò�ÕÓ²¿y{�uyM�¶³ZsyZ§�{Y�iYztd�Y�v�yu�
v¸�¯�®d�À�6DQJDWL�v¿uz-�¶À¸c�¾�º¬t¯�µuZ d�Y�uyº¯�uyM

¾¬sYu� v´-� ½Z·�¶d¿yY¹� {Y�Z¿Zd�¹|]� ¹ v¿º³� �vÀ¯Y�uº]�uyM
Ò�ÖÔYztd�Y�v�yu�¶À¸c�v¸�¯�¡Zg¹�¾�¨#�uyM�¶³ZsyZ§�{Y�i

v��¾¬sYu�v´-�½Z·�¶d¿yY¹�{Y�¾�º¬t¯�|À³�uyM�²¿Y�v¿º³��vÀ¯Y
Z¿Zd�¹|]�¹�uº]�

ayº��¶]� µv�� ¶À¸c� ½Z·uyMÒyYz£��¿Z¯{M� uyº¯� yZ°Àc�
±ZÀ«Z°k�¹ ¾¯È�ÇY�rÀ����ºc� yZ°Àc�z·�aZÀW|k� ¶§�v´d�z-

�Ò�b�Y�µv��µuYu�mz��

°Àc�¹ ±Z³�¶À¸cZ·yZ
±ºÀºº�Çº¯z��{Y��Yººº« ¹ ¦.´ºº� ½Zºº·±Zºº³ zººÀ°s�¶Àºº¸c�½Yzºº]

v¿uzº- µuZ dº�Y�Yºº³Z³�©¹Yvdº¯�L|k�¶§�z°t¯�vº�yu�|ºk ¶º]
uºº] �¿Zº¯{M�½Z·zºÀ�d¯��¶d�]��zc�zºÀ°s�Zº¿ zº°t¯�vº�yu

uºº] a¹Z dº¯ �¿Zº¯{M�yZ°Àºc �ºº³ ¶º]�Ò�Î�z°t¯�v�yu�Ò�Ï
�zººº°t¯�vººº�yuÒ�Ð¹ zººº°t¯�vººº�yu�ÏÍzºººÀ°s�vººº�yu�

�zººc��zººÀ°s½Zºº¯u�yu�±vºº� ¶ºº³Z#�{Y�~ºº� µvºº� ¶Àºº¸c�
�����½Zºº·±Zºº¯{ yu�¾ºº¿Yº³Z³��¿Yzºº� ¹ uYzºº-¾d³Zºº� ¶ººkyu�

a¹Z dººº¯Îb�Zººº��Yºººº³Z³��¿Yzººº���Ï�Ð�Ñ¹Ób�Zººº�
¹ ¦.´��±Zº³ yº´ºc yu�¹ µvº� µuYu�yYzº£ zºÀ°tc�ªº°��½Yzº]

vº� bºt��¾´Àº�Z¯��Yºº« zº��½¹y�µv��Zl³Y�½Zº·�¿Zº¯{M
ººº� ±Zººº³ ¹ uyM¢ººº]Z�¯��²ÀXc¹zººº� �zdººº�§Zs��b]ºººº�y�ª¯Z

uyYv³Zdºº�Y�½Zºº·�¹y�Ð¹ÎÍ�v³ºÀºº� ²ºº·M�¹ ¦ÀººdÀ��vÀºº�Y�¹
²ºº¯uyY�¹ ±ººº��¯Zc��¹y�¢^ºº� ¦ÀººdÀ��vÀºº�Y�Zºº] µvºº��ÏÖ�

v¿uz-�Zl³Y�
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µuZ d�Y�ª]Z£�²¿|À«�½zÀ-�µ{Yv³Y
²¿|´]¹zdÀ³�½u¹yºWº¬���z�¯�¶¬À�¹�¶] µuZ d�Y�ª]Z£�²¿|À«�yYvº¤¯

y{ ,³y�av���·Zº§ ¹±º¬À��Y�uY{M�¾´À¯M�ª¯Z��ay¹Zl¯yu�u
v��µu{�²À°tc�¶´À¯M�vÀ�Y�²¿Y�ÎÐ��

¦Àd�«º³Z-yY�½Z·�±º¯{M
¶º]¦Àd�«º³Z-yY�aZÀ�º�s�¹ bºt��bºÀ À§�¾º�yzº] yº�º´¯�
Ïb�z-� Zl³Y� ¾�o� ±º¯{M� Z¸³M�½¹y� �\td´¯� ±Z³��aZ �

uº]�±Z³�b�Z]�¹ |�¯�,³y� �®��� �¶d�º��,³y� �º]�¾�yz]�uyº¯
½Yz]�¶§v¿uz-�¶�¿Z¤¯�v·Z��±Z³�Z]�z�³�uyº¯�±Z³�b ��z·��{Y

²À]ÏÍuYv�c�\¬�¹Yu� z ³�ÎÍ¦À´¨c� Z¸³M� ¶]� ¹ [Ztd³Y� z ³�
v�� µuYu��{º¯M�¾]Z¿{yY�b�c� {Y�b �� z·�¾]Z¿{yY�½Yz]Ò

¾�ZÀ¤¯���ºd¯� �[ºs� �[ºs�¾¬Às�v]�¾¬Às�¹ v]�µuZ d�Y
v¿uz-�ÎÓ�ÏÍ��

v·Z��½Z·�±Z³
] �Yº«� v·Z�� ±Z³�{Y� µuZ d�Y� ZÒ�Ï�z°t¯� v�yu�Îb�Z��

uyM� ¹ zÀ°tcÒ�ÕÓZ]�¦.´�� v·Z�� ±Z³� ¹ iYztd�Y� v�yu�
{Y� µuZ d�YÏÍ��zc� zÀ°s� v�yu�ÎuyM� ¹ zÀ°tc�b�Z��

½Z·uyM� {Y� ½¹Z�¯�b^�³� ¶]� �º¬t¯Ò�ÕÓ¹Ò�ÖÔv�yu�
v¿uz-�¶À¸c�iYztd�Y�

½yZ¯M�½Z·�ªÀ¬pc�¹ ¶¿|lc
yu�Z·��¿Z¯{M�¶À¬§Ð] ¶d�]�yYz¨c�½Z·�¶¯Z³z]�{Y�Z·yZ°Àc��¿Yz��¶

¶§� \Àczc� ²¿v]� v¿uz-� µuZ d�Y� �Zs�©Z¿yºd§Z�� mz�� {Y
ayº��¶]Ñ�Ñ�Ñv�� µuZ d�Y� ±Z³� ¹ zÀ°s� ½Z·yZ°Àc� ½Yz]�

���zc�zÀ°s�n���¦¿�¹ z°t¯�v�yu�n���¶�ÑzÀ°tc�±Z¯{�
¹ÑuyM�iYztd�Y�v�yu��º³���Z·yZ°Àc�Z]�v·Z��±Z³�¶�¿Z¤¯�½Yz]

½Z·�¥º¬]�mz��{Y¹ ®·�Z]�Z·yZ°Àc�¶�¿Z¤¯�½Yz]�¹ ¾�uZ�c�ª¯Z§
v¿uz-�µuZ d�Y�©Z¿yºd§Z��mz��{Y�Z¸³M�ª]Z¤d¯�yZgM�¹ ¶¿|lc�½Yz]

¶�¿Z¤¯� �¹y� {Y� ¾�o� ¾]Z¿{yY� ªÀ¬pcÏ¾WZc��W�b�c��
v��½zÀ-�µz¸]�yY|�Y�z³� {Y�ªoYz¯� Z°cyu067$7&µuZ d�Y�

v��

¹ j¿Zd³fp]
±Z³�½Z·��¿Z¯{M
yu��¿Y|�Y�j¿Zd³uyM�iYztd�Y�v�yu�¹ zÀ°tc�±Z¯{ �z°t¯�v�

�±Z³�bt��¶¬oz¯�yu�¦ÀdÀ��vÀ�Y��·Z§�±Y|À¯�²ÀºÀ�c�yº�´º¯¶º]
zÀgPc �²À´#�®·��¿Z¯{M��¬dt¯��¿Yz��Z]�µvº� bºt��½Zº·±Zº³
bt��½Z¯u�¹ zÀ°tc�±Z¯{��z°t¯�yYvº¤¯��uyM�iYztdº�Y�vº�yu

v��¾º�yz]�Zº¸³M�¦ÀºdÀ��vÀº�Y�±Y|ºÀ¯�zº]�½Zº·©¹vºkÎ¹Ï
ZÀ¯yu�Yy�Z·yZºº°Àººc ¦ººÀººdÀ��vÀººº�Y�±Y|ººÀº¯ ²Àººº.º³Ï�ººººº³

vºº·u�¾º¯ ±Zºº�³��º¿Z¯{M�uyººº¯ ±Zººº³�
uyº¯�yu�¶#�uº��¾¯�µv¿u�¡º��½Z·�©¹vk�yu�¶§�yº��±Zº°·
z°t¯�v�yu��¿Y|�Y�Z]��Yº«�±Z³�uyºº¯ yu�¶º# ¹ ¦.´º� ±Zº³

�zÀ°tc�±Z¯{�¶]�¶kººc ±¹vº]�Z°c�yu�>Z^¿z¤c�¦ÀdÀ��vÀ�Y�yYv¤¯
Yºº¯{ZdÀ��bÀ«Z����¿Y|�Y�ªÀ«u�¶] v³Yºc�¾¯�¶§�v]Z¿�¾º¯ �·Zº§ uy

v�Z]�z°t¯�yu�uºkº¯�ÏÐ��±Z³��ºk�±Z³�uyº¯�yu�¾¸]Z�¯�j¿Zd³
v´«yZ·�¹ v´«yZ·���ºc�ÇZº] iYztdº�Y�vº�yu�Zº] ±Zº³ ¹ vÀ º�

b�Y�µv���yY|-�ÎÔ��zÀgPcÏÍvÀ�Y�½¹y��zc�zÀ°s�v�yu�
zºd°§�uyYºº¯ ¶Àº¬§�yu�>Z^¿zº¤c�|ºÀ³�¦ÀºdÀ�{YÒ�Îz°t¯�vº�yu�

��zc�zÀ°s�yu�zÀ°tc�ª¯Yº��¶§�b�Y�±M�µv´·u�±Z�³�¹ v�Z]�¾¯
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uYu��·Z§�½Y�¶�oÈ¯�

yu� �zÀ°tc�±Z¯{��¿Y|�Y� Z]�¶�¿Z¤¯�yu�z°t¯�yYv¤¯��¿Y|�Y
v�Z]�¾¯�zc�½uz]yZ§�¹ zc�zgº¯�¦ÀdÀ��vÀ�Y��·Z§�{Y�µuZ d�Y�¶d^«Y

yYv¤¯��·Z§�yu�¾¿Y|�]�zÀgPc�²ÀWZ��iYztd�Y�v�yu� Z]�½Z·uyM
uyYu�¦ÀdÀ��vÀ�Y�¿Y� {Y� µuZ d�Y�¾«¹½%º«º´¨c�z�³� {Y�ª¯Z��²

bt��½Yz]�±Z³��º³�z·� Yz¿{�b�À³�z¿x��±Z¨¯Y�±Z³�z·�¶À¸c�½Yz]
¾¯º°��ª¿Z°c�µ{¹z¯Y�¶§�±M�²°���uyYu�uºs�\�Z´¯�uyM�¶]�{ZÀ³
½Y�¶�oÈ¯�ª]Z£�ª¨�� ¶]�}º^��½YyYu�½Z·�±Z³� {Y� µuZ d�Y� ¶]

b�Y� ¶d�Z¿��¿Y|�Y�yYv¤¯� z�³� {Y� ¶´À¸]�½Z·yZ°Àc�©Zo� z·� yu
vÀ�Y�±uº]�½uz]yZ§��¦ºÀdÀ�½Y�¶¿xº�c��{yY�¹ ±uº]�½uZº�d£Y�
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ª¨�Ñ�,.´��±Z³�¦ÀdÀ��vÀ�Y�±Y|À¯�z]�zÀ°tc�±Z¯{�¹ z°t¯�yYv¤¯�±Z¯{�®·�zÀgPcn���yu�yYu�¾´�¯��ÈdsY�µv´·u�±Z�³�a¹Z d¯��¹zoÒb�Y�v�yu��

©¹vkÐ�aZÀ�º�s�¶�¿Z¤¯v·Z��½Z·�±Z³�Z]�¶´À¸]�½Z·yZ°Àc�¦Àd�«º³Z-yY�
º] ¶d�º��,³y ®�� |�¯�,³y b�Z] bÀ�º�s��º³

±Z³��º³
Î Ö�Í Ö�Í Ö�Í Õ�Í v·Z��²À.³ZÀ¯�Î

Î�Î Ï�Î Ï�Î Ï�Î Ï�Î ¶´À¸]�yZ°Àc�²À.³ZÀ¯�

��� ��� ��� ��� ��� ²À.³ZÀ¯�¶�¿Z¤¯Ï

¦.´�

Õ�Í Î Î Ö�Í Õ�Í v·Z��²À.³ZÀ¯�

Î�Î Ñ�Î Ö�Í Ï�Î Ñ�Î ¶´À¸]�yZ°Àc�²À.³ZÀ¯�

��� ��� ��� ��� ��� ²À.³ZÀ¯�¶�¿Z¤¯

¾´À�Z¯��Yº«

Î���Ï���v]�yZÀ�]��Î���v]�Í��v]�¶³��[ºs�¶³�Î��[ºs�Ï�[ºs�yZÀ�]
Ï�����½yZ¯M�yYu�¾´�¯��ÈdsY�½YyYu����½yZ¯M�yYu�¾´�¯��ÈdsY�v£Z�n���yu�¹u�z·�Òv�yu�

½Z·uyM��º¬t¯Ò�ÖÔ¹Ò�ÕÓiYztd�Y�v��yu��&�Ïb�Z���%�Ò�Îz°t¯�v�yu��$�
Ðb�Z���%�Ò�Ïz°t¯�v�yu��$�
Ñb�Z���%�Ò�Ðz°t¯�v�yu��$�
Ób�Z���%�ÏÍ�zc�zÀ°s�v�yu��$�
Îb�Z���%�
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æîæ

©¹vkÑ�z]Yz]�zÀ°tc�½Z·�±Z¯{�yu��Yº«�¹ ¦.´��½Z·�±Z³�yu�µv��ª�d¯�²·M�¹ µuZ d�Y�ª]Z£�²¿|À«�±Y|À¯Î

µuZ d�Y�ª]Z£�²¿|À«
�yu�z-ÎÍÍ²ÀXc¹z��z-��

¦ÀdÀ��vÀ�Y�Z]�µv��v³ºÀ��²·MÐ¹Ñ

�gÎÍÍ�mg�
\À§zc��º³�Ï�

±Z³��º³
aÒÍ�Ï aÑÍ�Î v·Z��¦.´��±Z³
aÎÒ�Ï bÕÍ�Í ¶´À¸]�¦.´��±Z³
bÖÍ�Î aÏÍ�Î v·Z���Yº«�±Z³
bÖÕ�Î bÒÍ�Í ¶´À¸]��Yº«�±Z³

Î�v´�Z]�¾¯�yYz¨c�¶��²À.³ZÀ¯�©¹vk�uYv�Y.
Ï�¦�s�±{¹�}Z�Y�z]
Ð�n���yu��ÈdsY�±uº]�yYu�¾´�¯�¶³Z�³�±ºd��z·�yu�a¹Z d¯��¹zoÒv´d�·�v�yu�.
Ñ�µyZ°���^´¯�{Y�µv��¶d�z-Ò

{Y� v³Y�ayZ^��cuyM� {Y� µuZ d�Y� Z]�¦.´�� ±Z³� ¶À¸c� ¶´À¸]� yZ°À
�º¬t¯ÒÍ��ÒÍ½Z·uyM�Ò�ÕÓ¹Ò�ÖÔ±Z¯{�Z]�iYztd�Y�v�yu�
zÀ°tcÑz°t¯� yYv¤¯� ¹ b�Z��Ò�Ï±Z³� ¶´À¸]� yZ°Àc� ¹ v�yu�

�º¬t¯� uyM� {Y� µuZ d�Y� Z]��Yº«ÒÍ��ÒÍ½Z·uyM�ÕÎ¹Ò�ÕÓ
zÀ°tc�±Z¯{� Z]�iYztd�Y�v�yuÑz°t¯� yYv¤¯� ¹ b�Z��Ò�Ï

yuv��±v¯M� y¹�½Yz]��zc� zÀ°s�½Zk� ¶]� z°t¯� {Y� µuZ d�Y

uyYu� ½zcuZ¿{� zÀgPc� ¦ÀdÀ�� vÀ�Y� yYv¤¯� �·Z§� yu� zÀ°s�
½Y�¶�oÈ¯�ª]Z£��·Z§�¶´À¸]�½Z·yZ°Àc�yu�½uZ¸´�À��½Z·��¹y
Yy�²·M�¶]�¾�zd�u��¿Y|�Y�¶lÀd³� yu�¹ ¦ÀdÀ��vÀ�Y� yYv¤¯� yu

uº��¾¯�\^��²ÀXc¹z��bÀ À§�¶]�¶§�b�Y�¾«Zo�yu�²¿Y|À³�±Z³�
uº��¾°³�uyY¹�½Y�¶°�«�

�]Z´¯µuZ d�Y�uyº¯�
Î�¡ �¾³È�Y�µ �� �½uº�¤¯� �½uYz¯�µZ�� ¹ ½z·Z�¯�½º�º¯�ÎÐÔÕ�±Z³{�yu�±M�{Y�¾�Z³�¾³ºs�®§�¹ ²·M�uº^°§��ºÀ�

©Z��yu�±v¿z��yYuyZ]�ÎÐÔÓ�±Yz¿Y�¶¿x�c�µz.´§�²À°l´��yYº³Zs�¶¿x�c�¹ Yx��bÀ´¯Y��ÏÏ¾«Y�ÏÒ¸��±Yz¸c��yº¿z�
Ï�m �¾¬��Y� ��� ¹ µuY{�¾¤c�uº��¯�ÎÐÔÕ�©Z��yu�±Z�Z§�z¸��±Zd�]u�©¹Y�©Z��±Z§uº§�²À]�yu�¾³ºs�®§�bÀ��¹ÎÐÔÓ�

±Yz¿Y�¶¿x�c�µz.´§�²À°l´��yYº³Zs�¶¿x�c�¹ Yx��bÀ´¯Y��ÏÏ¾«Y�ÏÒ±Yz¸c��yº¿z¸���
Ð�¹ �¶³Y¹z��ÎÐÔÎ�Yx��uYº¯�¾¿ZÀ°À��½Z·��¿Z¯{M�¹ ¾ À§�©zd´§¾W±Yz¸c�µZ.�³Yu�aYyZ�d³Y���
Ñ�[ �½z-z-�®�Z£�yº�� ��� �z-ZÀ°À§�Y�± �¾pd «Yº]Y� ¹ ¾WÇ¹�yº��yZ ��ÎÐÔÕ�{Y�¾�Z³�¾³ºs�®§�¹ ¾³ºs�®§��²·M�z¤���ºÀ�

©Z��¾��yu�Z ¬k�±Zd�z¸��¾³Zd�zÀ]u�±Y{º¯M��³Yu�yu�²·M�z¤�ÎÐÔÓ�±Yz¿Y�¶¿x�c�µz.´§�²À°l´��³Zs�¶¿x�c�¹ Yx��bÀ´¯YyYº��
ÏÏ¾«Y�ÏÒ±Yz¸c��yº¿z¸���

Ò�{ �¾¯È�ÇY�rÀ��i ¹�±ZÀ«Z°k�ÎÐÕÏ�¾´À�Z¯��Yº«�¹ ¦.´��±Z³�¹ zÀ°s��uyM�yu�¦ÀdÀ��vÀ�Y�±Y|À¯�¾�yz]�±º´��¹ º¬��¶¬l¯
¾�À^���]Z´¯�¹ ½{y¹Z�§Ô�Ï��ÎÕÒZc�ÎÖÏ�

Ó�� �v¤¯�½uÇº�� �� �z-ZÀ°À§�± �yº��yZ ��a ¹ ¾WÇ¹�µuY{�uYºk�ÎÐÔÕ�M z¤���ºÀ��¾�yz]z¤��¾³ºs�®§�¹ ¾³ºs�®§��²·
©Z��yu�iz§�±Zd�z¸��±Zd�zÀ]u�±Y{º¯M��³Yu�yu�²·MÎÐÔÓ½¹y�¹ ¾¿ZÀ°À�ºÀ]� �¾³ºs�½Z·��sZ��z]�¹z��aZ «º��zÀgPc�¹

�=Q�z��±Yz¿Y�¶¿x�c�µz.´§�²À°l´��yYº³Zs�¶¿x�c�¹ Yx��bÀ´¯Y��ÏÏ¾«Y�ÏÒ�yº¿z¸��±Yz¸c��
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æîç

Ô�Y �µuY&³�µ���� �½z¨���± �~°��� ¹ ¾WÇ¹�v¤¯�½uÇº��ÎÐÔÖ��³Yu�yu�²·M�z¤��¾³ºs�®§�¹ ²·M�z¤���ºÀ��¾�yz]
©Z�yu�²À¯Yy¹�¾³Zd�zÀ]u�±Y{º¯MÔÕ�ÎÐÔÔ�±Yz¿Y�¶¿x�c�µz.´§�²À°���¶¿x�c�¹ Yx��Z·�b�z��¹ Z·��«Z#��ÏÑ¾«Y�ÏÔ�²°¸]�

{Yº·Y�
Õ�� �ZÀ³�½vÀo¹�Y�� ¹�m�¾ l³�yº��ÎÐÔÕ�©Z��yu�È¿Y�¾¿Zd�¹y�±Z³{�yu�¾°À³M��ºÀ��¾�yz]�ÎÐÔÑ�±Yz¿Y�¶¿x�c�µz.´§�²À°l´�

�yYº³Zs�¶¿x�c�¹ Yv��bÀ´¯Y��ÏÏ¾«Y�ÏÒ±Yz¸c��yº¿z¸���
�� $OPDQD��+��$��������([WHQW�RI�SK\WDWH�GHJUDGDWLRQ� LQ�EUHDGV�DQG�YDULRXV� IRRGV�FRQVXPHG� LQ�6DXGL�$UDELD��)RRG�

&KHP�����������
���$PHULFDQ�$VVRFLDWLRQ�RI�&HUHDO�&KHPLVWV�� ������$SSURYHG�0HWKRGV� RI�$$&&��0HWKRG���������7KH�$VVRFLDWLRQ��

6W��3DXO��01�
���$VNDU��$���6��.� (O� 6DPDK\�DQG 0� *��$EG�(O�)DGHH� ������3K\WLQVDHXUH�LQ�/HEHQVPLWWHOQ��$OLPHQWD�������������
��� &DUQRYDOH�� (��� (�� /XJDUR� DQG� *�� /LPEDUGL�%RFFLD�� ������ 3K\WLF� DFLG� LQ� IDED� EHDQ� DQG� SHD�� (IIHFW� RQ� SURWHLQ�

DYDLODELOLW\��&HUHDO�&KHP�������������������
��� &DUSHQWHU��.��-��DQG�0��(��*DEULHOOH��������(VWLPDWLRQ�RI�DYDLODEOH�O\VLQH�LQ�SURWHLQ�FRQFHQWUDWHV��%LRFKHP��-������

������
��� )DULGL� +��$��������7HFKQLFDO�DQG�QXWULWLRQDO�DVSHFWV�RI�,UDQLDQ�EUHDGV��%DNHUV�'LJHVW���������������
��� *DUFLD�(VWHSD��5��0��� (��*XHUUD� +HUQDQGH]� DQG�%��*DUFLD�9LOODQRYD�� ������3K\WLF� DFLG� FRQWHQW� LQ�PLOOHG� FHUHDO�

SURGXFWV�DQG�EUHDGV��)RRG�5HV��,QWHUQDW��������������
��� *DXOD��-��5��DQG�-��6LQJK��������6WDWLVWLFDO�0HWKRGV�LQ�)RRG�DQG�&RQVXPHU�5HVHDUFK��$��3��,QF�
��� +DUODQG�%��)��DQG�-��+DUODQG��������)HUPHQWDWLYH�UHGXFWLRQ�RI�SK\WDWH�LQ�U\H��ZKLWH�DQG�ZKROH�ZKHDW�EUHDGV��&HUHDO�

&KHP������������������
��� /DV]WLW\�� 5�� ������ *OXWHQ�SK\WLF� DFLG� LQWHUDFWLRQV�� 33�� ��������� ,Q�� :�� %XVKXN� DQG� 5�� 7NDFKXN� �(GV���� *OXWHQ�

SURWHLQV��$PHULFDQ�$VVRFLDWLRQ�RI�&HUHDO�&KHPLVWV��6W��3DXO��01�
���0DKJRXE��6��(��2��DQG�6��$��(OKDJ��������(IIHFW�RI�PLOOLQJ��VRDNLQJ��PDOWLQJ��KHDW�WUHDWPHQW�DQG�IHUPHQWDWLRQ�RQ�

SK\WDWH�OHYHO�RI�IRXU�6XGDQHVH�VRUJKXP�FXOWLYDUV��)RRG�&KHP������������
���0DOHNL��0��DQG�5��&�� �+RVHQH\��������(IIHFW�RI� ORDI�YROXPH��PRLVWXUH�FRQWHQW�DQG�SURWHLQ�TXDOLW\�RQ�WKH�VRIWQHVV�

DQG�VWDOLQJ�UDWH�RI�EUHDG��&HUHDO�&KHP������������������
���0DUWLQH]�1DYDUUHWH�� 1��� 0�� 0�� &DPDFKR�� -�� 0DUWLQH]� ±/DKXHUWD�� -�� 0DUWLQH]�0RQ]R� DQG� 3�� )LWR�� ������ ,URQ�

GHILFLHQF\�DQG�LURQ�IRUWLILHOG�IRRGV�D�UHYLHZ��)RRG�5HV��,QWHUQDW��������������
��� 1D\LQL�1��5��DQG�3���0DUNDNLV������D��(IIHFW�RI�IHUPHQWDWLRQ�WLPH�RQ�LQRVLWRO�SKRVSKDWHV�RI�EUHDG��-��)RRG�6FL������

��������
��� 1D\LQL��1��5�� DQG�3��0DUNDNLV�� ����E��(IIHFW� RI�PLOOLQJ� H[WUDFWLRQ�RQ� WKH� LQRVLWRO� SKRVSKDWHV� RI�ZKHDW� IORXU�DQG�

EUHDG��-��)RRG�6FL����������������
��� 3ODWW��6��5��DQG�)��0��&O\GHVGDOH��������,QWHUDFWLRQV�RI�LURQ��DORQH�DQG�LQ�FRPELQDWLRQ�ZLWK�FDOFLXP��]LQF�DQG�FRSSHU�

ZLWK�D�SK\WDWH�ULFK��ILEHU�ULFK�IUDFWLRQ�RI�ZKHDW�EUDQ�XQGHU�JDVWURLQWHVWLQDO�S+�FRQGLWLRQV��&HUHDO�&KHP����������
��������

��� 3RPHUDQ]�� <�� ������ $GYDQFHV� LQ� &HUHDO� 6FLHQFH� DQG� 7HFKQRORJ\�� 9RO�� ;�� $PHULFDQ� $VVRFLDWLRQ� RI� &HUHDO�
&KHPLVWV��6W��3DXO��01��SS����������

��� 5DVPXVVHQ�� 6�� .�� ������ ,PSURYLQJ� WKH� ELRDYDLODELOLW\� RI� LURQ� DQG� ]LQF�� ORZ�SK\WDWH� ULFH�PXWDQWV�� 3URFHHGLQJ� RI�
,QWHUQDWLRQDO�5LFH�&RQIHUHQFH��������6HS��%HLMLQJ��&KLQD�

��� 5HLQKROG�� -��*������� )LEUH�YV��SK\WDWH�DV�GHWHUPLQDQW�RI� WKH�DYDLODELOLW\�RI�FDOFLXP��]LQF�DQG� LURQ�RI�EUHDGVWXIIV��
1XWU��5HS��,QWHUQDW������������

��� 7KRPSVRQ��/��9��������3K\WLF�DFLG��)DFWRUV� LQIOXHQFLQJ� VWDUFK�GLJHVWLELOLW\�DQG�EORRG�JOXFRVH� UHVSRQVH��33������
�����,Q��(��*UDI���(G����3K\WLF�$FLG��&KHPLVWU\�DQG�$SSOLFDWLRQV��3LODWXV�3UHVV��0LQQHDSROLV��01�

��� 7KRPSVRQ��'��%��DQG�-��:��(UGPDQ��������6WUXFWXUDO�PRGHO�IRU�IHUULF�SK\WDWH��,PSOLFDWLRQV�IRU�SK\WLF�DFLG�DQDO\VLV��
&HUHDO�&KHP��������������
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