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0-uZ��z]� µ¹È��¶)�uYu�¶¿YyY� Yy�±Z°¿y�aÇuZ�¯�/v�]
¹ (#º)�¶´¯Yu�iYº¯Y�±uz)�©v¯�bÀ¬]Z£¶´¯Yu�Z]�iYº¯Y�

©v¯� µzl ´¯� µuZ¯�(¿ zgY� �¤�� ¹ b�Yu� Yy� u¹vp¯
0¯Zc��¤��j¿Zd³�¹ v�ëyZl ³Y�[Z^o�µz)��Z���z]Yz]�

b�Yu�yZ^d�Y>�@�©Z�yu�æîéé.LUNZRRG¹%HWKH
�¿Z°³� yº�´°]� Yy�/%z³Y��¹z]�/v�]�(¿ /¹z)�ªo

yu�/%z³Y��ÈcYv³uYu� ±Z�³�[M� z¿{� yZl ³Y>�@�²¿Y
£ ªÀ¬pcayº�]� Yy� µzl ´¯� µuZ¯�v´#�/{Z�«v¯�bÀ¬]Z

0¯� ¹ b�Yu�±Z¯|°·Yy� u¹vp¯� ¶´¯Yu� Z]�iYº¯Y�b�³Yºc
v¿Z°³�©v¯�µvÀ$À��aÈ¿v^c�¶]�{ZÀ³��¹y�²¿Y�\¿Z�¯�{Y

uº]� ¶¿Z��/Z·zÀ�d¯� ±uy¹M�b�v]�/Yz]>�@�©Z�� yu
æîìì0¬¿Yy�Õyu�[Z^o�±Z�º³�/v�]�(¿ /¹z)�ªo�

z¿x�Z³�®)Yzc�[M¹©Z��yuæîíê�)Z°¿z�Ö/¹z)�ªo�
¶]z��iYº¯Y�yZ�d³Y�/v�]�(¿/Z·{z¯�b¬�]�Yy�[M�yu�/Y

uº°³�¶¿YyY�[Z^o�±Z�º³�¹ 'zpd¯�>�@

ê�ç�[M�z¿{�yZl ³Y�0·Z.�¿Z¯{M�0�yz]
/y¹z¯�¶«Z¤¯�(¿ yu�z¿Z¯�¶$t¿yZc�¹y�{Y�½Y/Z·

¶]z��iYº¯Y� yZ�d³Y� ¶«Z�¯�ªo�½Yz]�0·Z.�¿Z¯{MYy�½Y
yu� ¶)� b�Y� µuy¹M¶¯YuYyZ�dsY� ¶]µyZ�Y� ±M� ¶]

0¯uº��>�@©Z��yuæîëê(OOLVyu�zgº¯�/Z·zd¯YyZ�
z]� ±ºÀ�Zd¿¹Z)[M� z¿{� yZl ³Y� zgY©Z�� yu� ¹æîìå

.OLQJ¹ �¿z�� /yYuz^�*�[Z^o� ±vÀ)zc� 0�yz]
±ºÀ�Zd¿¹Z)�{Y�¾�Z³v³uº°³�mz�¯�Yy��©Z��yu�²À´$°·

æîìî3ULFHaYyZl ³Y�/Yz]� Yy�¶]Z�c�aÇuZ�¯0]M�z¿{
uº°³� mz�¯©Z�� yu� ¹æîíì%ODNH¹*LEVRQ¶]

[Z^o� 0�yz]Z·{z¯� 0*¿u|³� yu� ±ºÀ�Zd¿¹Z)� /Z·
©Z�� yu� µzsÇZ]� ¹ v´dsYuz�æîîê[Z^o� vÀ«ºc� z¿Z¯�

Yy�0*¿zd*«Y�¶£zk��¹z]z¿{�aYyZl ³Y�{Y�0«v¯�±Yº´�]
bsZ�� mz�¯�¾]M�²¿Y� yu� yZ)�²¿zd°¸¯� ±Yºd]� v¿Z�

­Zl³Y�yZ)�¶]� Yy�¶´À¯{©Z��yu�©º)���ºc�µv�æîëê
ayº��¶]�[M�z¿{� yZl ³Y�0�yz]�¶]�¶)�b�³Yu��º]z¯
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²¿zd°¸¯�Yy�¹Y�0·Z.�¿Z¯{M�j¿Zd³�±Yºd]�v¿Z��¹ bsYuz�
{Y�/yZÀ�]� yu� ¶)�b�³Yu� ¶´À¯{�²¿Y� yu�0]zlc�j¿Zd³

b�Y�µv��µyZ�Y�±M�¶]�/v�]�/Z·yZ)�¯YuY�yu{Y�0*¿�¶
µv¯M�b�v]�[M�z¿{�yZl ³Y�¶´À¯{�yu�¶)�0]zlc��]Y¹y

uº��0¯�mz�¯�b�Y�yu�[Z^o�±Z�º³�b¬�]z¿{�yZl ³Y
[Z^o� �Z��� ®°¿|)Z¯� {Y� Çº°�¯�0]zlc��]Y¹y� yu�[M

0¯�µuZ d�Y�©ZÀ��¹ [M�{z¯�±Yº´�]uº��yu�yZl ³Y�z-Y
uZ¿{�¢°�uº��euZo]uº�³�¶d�*��{Z-�[Z^o�¶*¿yº�
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ê�è�[M�z¿{�yZl ³Y�/uv��0�yz]�
¶]z�� iYº¯Y� yZ�d³Y� /uv�� ªÀ¬pc� ¶´À¯{� yu½Y

u¹vp¯� ±Z°«Y� /Z¸�¹y�/{z¯� ±Z°«Y�u¹vp¯� ª�Z c�
0¯�mz�¯�¶*^��¾]� ¹ u¹vp¯�®lo²¿Y� yu�¶)�v´�Z]

>Zcv°�� ¶«Z¤¯¾�yz]� u¹vp¯� ±Z°«Y� ½uv�� �¹y�
¾¯uº��¯YuY� yu¶dsYuz���¹y� z·� z�dt¯� mz�� ¶]� ¶
0¯uº��

u¹vp¯� ±Z°«Y�¹u� z·� [M� ¹ µ{Z���¹y� ²¿Y� yu�Z]
±Z°«Y0¯� ©v¯� u¹vp¯�/Z·v³º���¹yyu� mz�¯�/Z·

¶´À¯{�²¿Y�/z¬¿¹Y��¹y�¹ /&³Yz-Ç$/(0¯�v�Z]¶)
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u¹vp¯� ®lo�Z]�[M��Àp¯�®lo©v¯� u¹vp¯�/Z·

µv�¹z·uyYu�|)z¯�yu�©º¸l¯�(¿ �¤��±Z°«Y�¶]� Yx«
0°³�µ{Z��©v¯�Z]�\À)zc�ª]Z£�0³Z�Mv�Z]�¶]��¹y�²¿Y
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u¹vp¯�ª�Z c�/Z·�¶*^��/¹yz]�ªÀ�³Yz ¿u�aÇuZ�¯�
0¯�yu�/uv��ayº�]�®�´¯v´¿M�®�´¯�¶*^��yu��¤�
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Zºº¿yu�¾º�vºº´¸¯�¶¿z�³
±Yz¿Y�¾¿Z¿yu�¾�v´¸¯�²°l³Y

0¯�[Yºkv·u¹mz�¯�0´°�� Z¿�n¿z��ayº�� ¹u�¶]
0¯v�Z]�

¶*^��0]�Z]�/uZ¯� ¶�¤³�/uYv�c���ºc�ªo�±YvÀ¯�
0¯� µu{� \¿z¤c� �t�¯� ­zkzÀgZc� bpc� ¶)� uº�

0¯�b)zo� 0�Z�Y�aÇuZ�¯¹ v´´)¶*^�� {Y� ª¤d�¯
0¯v´�Z]�[Yºk�yu�0cZ³Z�º³�b�Y�²*°¯��¹y�²¿Y�yu

uº��©zd´)�v¿Z]�¶)�v¿M�uºkº]>��@�
ë�«Y��¹y�[M�z¿{�yZl ³Y�yu�u¹vp¯�±Z°

¹ u¹vp¯�ª�Z c�/Z¸�¹y�¶#�z-Yyu�u¹vp¯�®lo
¹ aÇZÀ��(À¯Z´¿u�0�yz]�À�¹� uz]yZ)� iº¯� yZ�d³Y

mz�¯�Z·�µ{Z��Z]�iYº¯Y�²¿Y��´)yv³Y�¶)�¾d£¹�Z¯Y�v³yYu
Yz¿{� uyYu� /zd�À]� ¾¿YyZ)� u¹vp¯� ±Z°«Y� �¹y� uº�

µ{Z�0¯�©v¯�u¹vp¯�±Z°«Y��¹y�Z]�Çº°�¯� Z·º�Yx«�v³
0¯�ª�Zo�/zd¸]�¢]Z�cuº��(¿u|³�µzl ´¯�µuZ¯�z-Y

0¯� Yy�[M�±¹yu�/Y�¶]z��iº¯�yZ�d³Y�v�Z]�µ{Z�Z]�±Yºc
�¹yv´³Z¯�u¹vp¯�±Z°«Y��Zs�/Z·Z·�¶�t�¯��¹yÎÏ

&%6¹¶d��-�²À)z«Z-��¹y� Z¿ÎÐ'*uº°³�©v¯��{Y
Z]�z¬¿¹Y�aÇuZ�¯�ªo�b¸k� Z¸�¹y�²¿Y²d�³Yu�©º¸l¯

· yu� yZ��� ¹ b�z�0¯� µuZ d�Y� µz-� zuº�>�@�yu
±YvÀ¯¹ µzl ´¯� µuZ¯�²À]� ¶¬�Z���¿Y|�Y� Z]� y¹u�/Z·

±Z°«Y� uYv�c� µ{Z�ªo� µYy�(¿ ¶¿YyY� Yx«� µv�� uZ¿{� Z·
ªÀ¬pc�yu�ª*�¯�²¿Y�/Yz]�v¿vk±YvÀ¯�0�´)yv³Y�/Z·

0¯�®¸¯�y¹uv�Z]�¶]�u¹vp¯�±Z°«Y�/Z¸�¹y�0¬)�yº�]
0¯�®À�¤c�/&³Yz-Ç� ¹ /z¬¿¹Y� µ¹z-� ¹uv³º��/Z¸�¹y

>Zcv°��/&³Yz-Çµ{Z��/{Z�«v¯�/Yz]�¹ µv��µuZ d�Y� Z·
v³yYu�µ{Z��yu�Yy�+y|]�/Z¸¬*��zÀÀ�c�/{Z�«v¯�bÀ¬]Z£�

0¯� zÀ�d¯� ¶*^��bÀ�£º¯��¹y�²¿Y� yuv�Z]Yx«/Yz]
b�À³�\�Z´¯�±Z¿zk�ª¿Z�¯�z.¿u��z�� {Y/Z¸�¹y

>Zcv°��/z¬¿¹Y0¯�yZ*]�©ZÀ���Àp¯�/{Z�«v¯�/Yz]�v³¹y
¹b�Y�b]Zg��¹y�²¿Y� yu� ¶*^��bÀ�£º¯�ª¿Z�¯� yu

{Y�0*¿�{Y�Çº°�¯�µ{Z��¹ [M��´)yv³Y�¹y�¹uÎÑ&(/
Z¿$/(¾¯�µuZ d�Y�uº���¹y�yu&(/ayº�]�©ZÀ�

0¯� ©v¯� /&³Yz-Ç� ayº�]� µ{Z�� ¹ /z¬¿¹Yyu� ¹ uº�
�¹y$/(z·� {Y�/Yz]�/&³Yz-Ç� ¹ /z¬¿¹Y��¹y� ¹u

�� &KDUDFWHULVWLF�%DVH�6SOLW�
�� 'LVFRQWLQXRXV��*DOHUNLQ�
�� &RXSOHG�(XOHULDQ�/DJUDQJLDQ�

0¯� µuZ d�Y� ©ZÀ�� /{Z�«v¯uº���¹y$/(�]zd�À
©ZÀ��0�´)yv³Y�ªWZ�¯�ªÀ¬pc�/Yz]º�©ZÀ��Z¿�µ{Z��º�
uºk¹� 'zpd¯� {z¯� ¶)� ©ZÀ�µuZ d�Y� uyYu

0¯uº��z-Yyuv�Z]� uºkº¯� ©ZÀ�� �º³� v´#� 0³Z°«Y
±Z¿zk�v´³Z¯v´#�/Z·Z¿�/{Z�¶]�[M�aYyw�wº ³�0�yz]

yZl ³Y�[Z^o�ªsYu�/Z¸³Z°«Y��¹y�²¿Y� {Y�0�Zs��º³
­Z´]ÎÒ00$/(0¯� �¿z�c�uº��/Z·yY|�Y� ­z³� zh)Y

v´³Z¯� uºkº¯$EDTXV�� /V�'\QD�� $GLQD�� $QV\V
�¹y�{Y� Yy�µ{Z��¹ [M��´)yv³Y�ª¿Z�¯$/(Z¿�&(/

0¯�ªÀ¬pcv´¿Z°³�¶]�z¿{�®d¿yº.«Y�¢]Z�¯�¶«Z¤¯�²¿Y� yu
�¹y� {Y� 0�Zs� �º³� 0l´��bp�/uv�� /Z·$/(

0¯�¶dsYuz�uº��

ª*�é�/uv���¹y�0l´��bp��®d¿yº.«Y

ì�yZl ³Y�/{Z�«v¯�µv¿|-z]��¹y�0�z�¯
[M�z¿{

bÀ¬]Z£� ¶]� ¶kºc� Z]yY|�Y� ­z³� µ&¿¹�/Z·¹ Z´¿Yu�~«Y
}º)Z]MyZl ³Y�¶´À¯{�yu�[M�z¿{�¹u�²¿Y�{Y�¶«Z¤¯�²¿Y�yu

b�Y�µv��µuZ d�Y�v)�¶)� Z´¿Yu�~«Yu¹vp¯�/Y|kY�v)
±M� ¶À«¹Y� ­Z³'\QD�'0¯�Z]©Z�� yu� v�æîìëyu�

b�¿º*«Z·�®Àc���ºc�ZÀ³z À«Z)�~³yº«�yº¯yºÀ«�¶��º¯
v��¶WYyY�{Y�0 ¬dt¯��Yº³Y�/{Z�«v¯�bÀ¬]Z£�yY|�Y�­z³�²¿Y
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Zºº¿yu�¾º�vºº´¸¯�¶¿z�³

¹ uyYu� Yy� ±M� �Yz�Y� ©ZÀ�� ¹ µzl ´¯� uYº¯±M� yu
aYyw�b�z�� ²d�z-� z�³� yu� Z]� iº¯� yZ�d³Y�aÇuZ�¯

�¹z]$/(b�Y�µv��ªo�bÀ¬]Z£�{Y��¹y�²¿Y�yu/Z·
b�Y� µv�� µuZ d�Y� |À³� u¹vp¯� ®lo��¹y�²À´$°·

uyYu� Yy�²�À³ºcu�/{Z�«v¯�bÀ¬]Z£� yY|�Y� ­z³�²¿Y�/Yz]
¾¸c�­Z´]�/Y�µuZ¯�{Y�©ZÀ��/{Z�«v¯ÎÓyu�¶)�uYº¯�©v¯

yu�uºkº¯0¯�µuZ d�Y�uyYu�uºk¹�yY|�Y�­z³uº��²¿Y�z-Y
¶«uZ�¯� uº�� µuYu��À�tc� ©ZÀ�� ±Z°«Y� ¶]� µuZ¯� �º³

0³YºsYz��±M�b«Zo0¯�uº��v¿Z]� µuZ¯� �º³�²¿Y� µYz°·
uº���¿z�c�|À³�b«Zo�¶«uZ�¯�®·�±Z°«Y�²¿Y�µz-�z·�yu

0¯�©º¸l¯�b�z��®·�¹ yZ��v�Z]/{Z�«v¯�/Yz]� Yx«
¶ÀoZ³ç0¯�\�Z´¯�v�Z]�/{Z�«v¯�/Yz]��¹y�²¿Y� yu
¶ÀoZ³æv�Z]�0c�±Y�¾c�±Z°·�¶)��kz¯�/yZl ³Y�µuZ¯�{Y

b�Y� µv�� µuZ d�Y�µuZ¯� aZ�t�¯¢]Z�¯� µzl ´¯
©¹vkç0¯�v�Z]�¹ µzl ´¯� µuZ¯� {z¯� ¶*³M�b¬�][M

�¹y�{Y�b�Y�'zpd¯$/(0¯�µuZ d�Y�uº��²À´$°·
µuZ d�Y�b¿Z¸´À]� {z¯�/Yz]� z°�¿Ç�[wZk�/Z·{z¯� {Y

b�Y�µv��
µ&¿¹�bÀ¬]Z£� Z´¿Yu�~«Y�v´³Z°·�}º)Z]M� yY|�Y�­z³/Y

uyYu� [M� z¿{� yZl ³Y� /{Z�«v¯� /Yz]�/{Z�«v¯
Zd¿¹Z)b�Y� Z¸³M� {Y� 0*¿� ±ºÀ��²d�z-� z�³yu� /Yz]

0¯� �z�� ±ºÀ�Zd¿¹Z)uº��euZo� 0d£¹� µv¿v�� ²¿Y�
0¯{Y�zd°)�0*À¯Z´¿u�¹ (ÀcZd�Y�yZ����º°l¯�¶)�uº�

uº��[M�yZt]�yZ���{Y�zd°)�[M�¢¬�¯�yZ���0d£¹yZ��
0¯�[M� yZt]uº��0*À¯Z´¿u� yZ����·Z)�±¹v]�©ZÀ�
0¯���^´¯uº��yu}º)Z]MY {z¯ayº�]� Z¿�0�´)yv³

0¯��¿z�c� n���(¿��Y¹� /Z¸³Z°«Y�ayº�]� Z¿� uº�
ÎÔ$6,0¯��¿z�c�µ{Z��¹ ©ZÀ��²À]�uº�>��@�

í�¶«Z�¯�¹u�ªo
í�æ�©¹Y�¶«Z�¯

æååz�£� ¶]� /¹z)� µzl ´¯� µuZ¯� ­z-éê�ç
d³Z�À�º�t¯�­zk�¶]�0c�±Y�0c�~´k� {Y�zd°ëæ�æ

z]�­z-yu�\�*¯�zd°Àd³Z�¢°�æån���{Y�/zd¯�uY{M�
¾¯� zl ´¯uº��yu�b�z�� ¹ yZ����¿{ºc�²ÀÀ�c��v·

�� 1XOO�0DWHULDO
�� $FRXVWLF�6WUXFWXUH�,QWUDFWLRQ

µu¹vp¯¶¬�Z�� ¶]� /YèéêyZl ³Y� |)z¯� {Y� zd°Àd³Z�
0¯v�Z]�b«Zo� ¶«uZ�¯{Y-:/¹ 0c� ±Y� ¾c� /Yz]�

*UXQHLVHQ0¯�µuZ d�Y�[M�/Yz]uº��²�À³ºcu�b�z�
z]Yz]ìéèì�å¹ ¶À³Zg¹z*À¯� z]� zd°Àd³Z��¶�¤³� yZ��

²°�Z#º�z]� b-¹%z]Yçê�å��­z-º�¶À³Zg¹z*À¯º
zd°Àd³Z��©uZ�¯çêååå�º�t¯�­zk�¹ ©Z*�Z�Z.¯
Yy�[Mz]Yz]æ0¯�\�*¯� zd°Àd³Z�z]� ­z-�v�Z]�z¿Z�

©¹vk� ¢]Z�¯� Z·zd¯YyZ�/Z·æ¹ç¶d�z-� z�³� yu�
0¯uº��

í�æ�æ�©v¯�aZ�t�¯
¶À³Zg¹z*À¯�/Z·voY¹�{Yº�¹ zd°Àd³Z�Z.¯b¸k�yZ]

µuYu��¿z�cb�Y�µv��µuZ d�Y�j¿Zd³�ªÀ¬pc�¹ Z·�/Yz]
/¹z)�±yZ¤c�¶]�¶kºc�Z]�¶«Z�¯�²¿Y�yu�yZl ³Y�±uz)�©v¯

0¯��z��¶«Z�¯µz)�®d�·�(¿ µzl ´¯�µuZ¯�uº�¶]�/Y
�Z��éê�ç0¯� zd°Àd³Z��µz)�®d�·�(¿ ¹ v�Z]{Y�/Y

�Z���¶]�©ZÀ�èéêzd°Àd³Z�¶�ZoY� Yy�µzl ´¯�µuZ¯
¯ |)z¯�®·�±M�Z]�¹ µuº°³0v�Z]��¤��ayº�´¿Y�yuê�æç
0¯� ©v¯�¾c� ±Y�¾c� ­z-uº��yu� µzl ´¯� µuZ¯� ±º#

¢°�æåyYz£�/zd¯�uyYu�{Z-�[Z^o��Z���®°¿|)Z¯� Yx«
z]Yz]� b«º¸³yZÀ]� ¶�]Yy� ¢^�� yZl ³Y� aÇº�p¯ëê

d³Z�À0¯�zd°uº��ªÀ°*c�{Y�v�]�µv��©v¯�±Z¯{�av¯
²�À³ºcuæåååå¹ µuº]�¶À³Zg¹z*À¯�¯{�­Z-�yYv¤¯yu�0³Z

0³Z¯{�­v£�z·��' QWz¿{�¶�]Yy� {Y� yY|�Y�­z³���ºc�¶)
±Z°«Y� ©º�� ¶]� ¶d�]Y¹Z·H/iº¯� yZ�d³Y�b�z�� ¹F

0¯v�Z]�0¯�²ÀÀ�cuº��
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0°loNNH�yu0³Z¯{�­v£Q0¯�­Yv�Z]�©v¯�²¿Y� yu
�t]�uYv�c©v¯�/Z·ç[M�¹ µzl ´¯�µuZ¯�ª¯Z���uYv�c

µz-Z·æíëî±Z°«Y�uYv�c�¹Z·ææèéµv��¶d�z-�z�³�yu�
b�Y�À«¹Y0¯� µz)� |)z¯� yu� ¶)� ¶�¤³�²v�Z]�b¬�� ¶]�

>È¯Z)�b¸k�¶��yu�±yZ¤c0¯�vÀ¤¯�v�Z]�

ª*�ê��¯�Yz�Y�[M�¹ µzl ´¯�µuZ¯�/v´]

í�æ�ç�j¿Zd³
©Z*�Y� yu� ¶)� yº�³Z°·ë0«Y�æå0¯� µv¿u�uº�

0³Z¯{�/Z¸¯Z-� yu� yZ��� yºd³Z)� z¿uZ¤¯�¿Z°³��¬dt¯�
b�Y� µv�� µuYu�ª*�ë{Y�~��0·Zcº)�±Z¯{�¹ yZl ³Y

0¯�±Z�³�Yy�[Z^o�ªÀ*�cv·u�iº¯�uZl¿Y�ª*��²¿Y�yu
0¯� µv¿u� ±M� yZ�d³Y� �¹z�� ¹ ¶]z�uº��ª*��¢]Z�¯

±Z¯{�yu�yZ���®°¿|)Z¯æååyZl ³Y�{Y�~��¶À³Zg¹z*À¯
/Yz]æååz]Yz]�0c�±Y�0c�­z-èç¶)�b�Y�©Z*�Z�Z.¯�

0´�¿�0«º°�¯�²d]�/yZ���b¯¹Z¤¯�{Y�¶�¿Z¤¯�b¸kçí
�À]�©Z*�Z�Z.¯0¯�zdv�Z]�ª*��yuì0¯�µv·Z�¯uº�

0¯� 0¬^£� ±Z¯{� z]Yz]� µu� ¶]� ±Z¯{� ¾d£¹yZ��� v�y
0¯�®·u|³Z��(¿uº��yZ����¿z��b�Y�µv´·u�±Z�³�¶)

0¯v�Z]�ª*�� yuí¶]z�� iº¯�b¿Z¸´À]� {z¯� ¶]� /Y
¹ µv��(¿u|³0¯��·Z)�±Z´$°·�±M�av�v]Z¿�>Zd¿Z¸³

ª*�î¶]z�� iº¯� ±vÀ�y�{Y�~�� Yy� /Yu¹voçêåå
¶¬�Z�� yu� ¶)� b¿Z¸´À]� /Z·{z¯� ¶]� ¶À³Zg¹z*À¯èéê

d³Z�À0¯� yZl ³Y� |)z¯�/zd°0¯�±Z�³� v�Z]v·u�²¿v]
iº¯� yZ�d³Y�b�z��\Àczcæèíåb�v]� ¶À³Zg� z]� zd¯

0¯©¹vk��z��¶]�(¿u|³�¶)�v¿Mæ0¯�v�Z]�¶lÀd³�yu
¶]z��iYº¯Y�b -�±Yºc�0¯b�z�� Z]�yZl ³Y�yY�0�Z³�/Y

d³Y�[M�yu�aº�yZ�0¯v´]Z¿�

ª*�ë�yZ���yºd³Z)yu±Z¯{æååyZl ³Y�{Y�~��¶À³Zg¹z*À¯
�®°¿|)Z¯�yZ����03D�

ª*�ì�yu�yZ���yºd³Z)±Z¯{æåååyZl ³Y�{Y�~��¶À³Zg¹z*À¯�
�®°¿|)Z¯�yZ�����03D�

ª*�í�yZ���yºd³Z)yu±Z¯{çååå{Y�~��¶À³Zg¹z*À¯
yZl ³Y�®°¿|)Z¯�yZ������03D�
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yZl ³Y�®°¿|)Z¯�yZ������03D�

ª*�æå�yZ���yºd³Z)yu±Z¯{èåååyZl ³Y�{Y�~��¶À³Zg¹z*À¯�
�º¼Ë�¯Z»��Z�§����03D�

í�æ�è�0]zlc��]Y¹y�Z]�/uv��j¿Zd³�¶�¿Z¤¯
ª*�� yuææ¶¬�Z�� yu� yZ��� ¶$t¿yZc�èéê

d³Z�À|)z¯� {Y� /zd°b�Y� µv�� µuYu� ±Z�³� yZl ³Y��
yu� ¶)� yº�³Z°·Z·yYuº°³� ²¿Y0¯� µv¿uyYv¤¯� uº�

yZ���®°¿|)Z¯b]Zg�¶�¤³�(¿ ¶]�iº¯�±vÀ�y�±Z¯{� ¹
¹ /uv�� �¹y� ¹u� z·� yu±Z�*¿� 0]zlc� ©º¯yº�

0¯v�Z]�0´p´¯� yu�0cZ³Z�º³ /uv���¹y�j¿Zd³� yu
0¯�µv¿u�yZ��uº���¹y�²¿Y�uz*¬°��b¬�]�¶«Z�¯�²¿Y

¹/yYv¤¯�¶)�b�Y�z°�¿Ç�b¿Z¸´À]�½Z·{z¯�uºk¹�|À³
0¯�µv¿u�¶)�yº�³Z°·�¹ µuYu�b�-z]�Yy�iYº¯Y�{Yyu�uº�

¾°³�z ��yZ���yYv¤¯�y¹u�±Z¯{uº��yu�b¬�]�²À´$°·
¹ iº¯� yZ�d³Y�/uv��©v¯� yu�[M�¾¿YzÀ¯�²d�z.³� z�³
b�v]�0´p´¯�z°�¿Ç�b¿Z¸´À]�/Z·{z¯�{Y�iº¯�}Z*�³Y

/uv���¹y�{Y�µv¯M¹ µuº]�0]zlc��¹y�0´p´¯{Y�zd¯z³�
¶]z��iº¯0¯� YzÀ¯�/zd�À]�±Z¯{�av¯� yu�/Y¶)� uº�

¶]z�� b�À^�� ¶«Z�¯� ²¿Y�·Z)� Yy� iº¯� ±uº]� /Y
0¯0¯�|À#Z³�±M� yYv¤¯�ª*��¢]Z�¯� ¹ v·uv�Z]�¶d*³
z.¿u0¯�/uv��©v¯�yu�²�À³ºcu�±v���Zp«¶)�v�Z]
yu]z��iº¯�²�À³ºcu�±v��ª¯Z){Y�~��¶lÀd³¶¶]�/Y

0¯� uyY¹� [M� �Àp¯©º¯yº�yu� ¶*Àcyº�� yu� uº�
{Y� ~�� ¹ µv�� z�´�z�� ¶¬oz¯� ²¿Y� {Y� 0·Z.�¿Z¯{M
¶]z��iº¯�±M��Z���®°¿|)Z¯�¶]� {Z-�[Z^o�±vÀ�y/Y

0¯�[M��Àp¯� uyY¹yYuº°³� �¹z�� ¶�¤³� Yx«� uº�©v¯
0¯�0·Z.�¿Z¯{M�©º¯z��{Y�zcu¹{�/uv�v�Z]��º°l¯�yu

£u�¶]�¶kºc�Z]�b -�±Yºc�0¯/uv���¹y�©º^£�ª]Z£�b
®°¿|)Z¯� yZ���/Yz]�±M�/Z�s�±Y|À¯� ¶)� µv��mz�¯

u¹voæå�0¯�v�yuv�Z]�0¯��¹y�²¿Y±Z¯{�yu�v³Yºc
(¿u|³�¹ 0·Z.�¿Z¯{M�/Z¸�¹y�/Yz]�0^�Z´¯�²¿|.¿Zk
0]zlcv�Z]�
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í�ç�­¹u�¶«Z�¯
¹ "À¬]�¡y¹�[M�z¿{� yZl ³Y�¶³º°³�ª¿Z�¯� {Y�0*¿

v´¬�Yy��0¯�¶«Z�¯� ²¿Y� /yºXc� ªÀ¬pc� ¶)� v�Z]
©Z��yu�¡º��uYz�Y���ºcæîìåº-Yz��Y�²À´$°·�¹

©Z��yuçååçb�Y�µv��¶¿YyY>�@�ª*��¢]Z�¯�æç
¶]z�� yZ]�(¿(¿ ayº�]�[M�z¿{� yZl ³Y� {Y�0�Z³�/Y

µ{Z�� ¶]� ©ZÀ�� ±Z°«Y�(¿ ¶¬�Z ]�/v�]©v¯� ¶)�/Y
0¯�0d�)�¶³v]0¯�uyºsz]�v�Z]v¿Z°³��0¶³v]�­zk�

¹ 0d�)�00¯�±Z�³� Yz³M�aZ¤p¬¯�±{¹�z��v·u
0¯0d�)�/y¹Z´��¢°��uº�êv�Z]�zd¯��º°l¯�Yx«�
¹uz]Yz]�­zkêë0¯�­z-º¬À)uº��z´��0dt��\¿z�

0¯�²ÀÀ�c�/yº�� |À³Z]� ­¹u� ­zk�~³Z)z�� ¶)� uº�
]Yz]�z´��z.¿u��z��±uº]�yYuzÀ-��z�zêv�Z]�|cz·�

Yx«�
����� 0. Su uº]�v·Yºs�­z³� Z]�¶«Z�¯�²¿Y

yY|�Y­zk�b^�³�/Yz]�}º)Z]M
�

�
0
0z �� z]Yz]�ªo

b�Y�µv��z�³�yu�­v��¹ ±ºÀ�Zd¿¹Z)�zgY�|À³²d�z-
0�yz]�±M0¯uº��

�� %HOLFK��6ODQGHU

ª*�æç�yv´¬�Y�¹ "À¬]�¶«Z�¯�ª*�

Õ�ç�¶«Z�¯­¹u�
yv´¬�Y�¹ "À¬]�¡y¹�[M�z¿{�yZl ³Y�¶³º°³�ª¿Z�¯�{Y�0*¿�

0¯�ªÀ¬pc�¶)�v�Z]¡º��uYz�Y���ºc�¶«Z�¯�²¿Y�/yºXc
©Z��yuæîìå©Z��yu�º-Yz��Y�²À´$°·�¹çååç¶¿YyY

b�Y�µv�>�@�ª*��¢]Z�¯�æç¶]z��yZ]�(¿0�Z³�/Y
±Z°«Y�(¿ ¶¬�Z ]�/v�]�(¿ ayº�]�[M� z¿{� yZl ³Y� {Y

µ{Z��¶]�©ZÀ�0¯�0d�)�¶³v]�©v¯�¶)�/Yuyºsz]�v�Z]
0¯v¿Z°³��0­zk�¹ 0d�)�¶³v]�0Yz³M�aZ¤p¬¯�±{¹

0¯�±Z�³0¯��z��v·u0d�)�/y¹Z´��¢°��uº�êzd¯
v�Z]�¹u� �º°l¯� Yx«�z]Yz]� ­zkêë0¯� ­z-º¬À)uº��

0¯�²ÀÀ�c�/yº��|À³�z´��0dt��\¿z�~³Z)z��¶)�uº�
Z]�­¹u�­zkz]Yz]�z´��z.¿u��z��±uº]�yYuzÀ-��z�ê
v�Z]� |cz·�Yx«�

����� 0. Su uº]� v·Yºs�²¿Y
yY|�Y� ­z³� Z]� ¶«Z�¯­zk�b^�³�/Yz]�}º)Z]M

�

�
0
0z]Yz]�

z �b�Y�µv��ªo�z�³�yu�­v��¹ ±ºÀ�Zd¿¹Z)�zgY�|À³
0�yz]�±M�²d�z-¯0uº��

í�ç�æ�©v¯�aZ�t�¯
�Z cyY�¶]�0]M�±ºd�í�èzd¯Z]�\¬��¶«º«�(¿ yu

±Z°«Y0�]z¯�/Z·èí¬À¯À¹ b�yu��¯� yu�/zd°æå
b¯Zt��Z]�|¿y��¯�yu�/zd°À¬À¯æµv��¶d�]��¯�zd¯

b�Y�¶�º�� ¢°�Z¸¯zk� /y¹ê�æéd³Z��À¹ µuº]� zd°
Yº·� yZ��z]Yz]æ�å0¯�©Z*�Z�Z.¯v�Z]�yZ���®°¿|)Z¯
/uyºsz]ìæ�å¹ ©Z*�Z�Z.¯±M�¾¿YzÀ¯�b]ZgTyu�

¶�]Yyêz]Yz]�îîêí�å0¯�¶d�z-�z�³�yu�¶À³Zguº��

í�ç�ç�j¿Zd³
uºkº¯� ¶«Z�¯� ²¿Y� /yºXc� ªo� ¶*´¿Y� ¶]� ¶kºc� Z]

v�Z]�0¯>�@�ª*��yu�/uv��ªo�Z]�/Y�¶�¿Z¤¯�Yx«�æè
¹æé0¯�µv¿u�uº��uº��¶d�z-�z�³�yu�±ºÀ�Zd¿¹Z)�z-Y

¡y¹� b)zo� b¸k� zÀÀ�c� f�Z]� µv�� uZl¿Y� �*¯
ª*�� yu� ¶)� uº��0¯æê) ¶¤�´¯�¿Z°³�±ºÀ�Zd¿¹Z

b�Y� µv�� µuYu�0¯� µv·Z�¯yu� ±ºÀ�Zd¿¹Z)� ¶)� uº�
av¯� yu� ¹ µv�� �¹z�� ¡y¹� {Yzc� {Y� z �� ±Z¯{ê�ê

¢°��Zc�¶À³Zg�0¬À¯ê�è0¯�wº ³�/zd¯�v¿Z°³�b��¹�Yx«
²d�z-� z�³� yu� bÀ°·Y� µv�� µuYu� ±Z�³� ¶¤�´¯

0¯� ±Z�³� µ{Z�� �Yz�Y� Yy� ±ºÀ�Zd¿¹Z)v·u�²À´$°·
Z*�Y� ²¿Y� ¢]Z�¯0°)� Yy�b�z�� yYv¤¯� zc|¿y��¯� ©
0¯� ±Z�³� zd�À]v·u�¶¤�´¯� 0´À¿Z�� ¹ ¾¿ÇZ]� v³Z]

d¿¹Z)*��¢]Z�¯�b�yu�¹ |¿y��¯�yu�±ºÀ�Zªæê0°)�
0¯�a¹Z d¯v�Z]�Z]yu�µv¯M�b�v]�/Z·yYuº°³�¶]�¶kºc

z]�/zgY�±Yv´#� ¶*^��±uz)� |¿y�©Zh¯�²¿Yj¿Zd³�/¹y
uyYv³�
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ª*�æê�Z]�"À¬]¹z«v´��©v¯�±ºÀ�Zd¿¹Z)�¶¤�´¯�¶�¿Z¤¯v)�j¿Zd³

î�/zÀ-�¶lÀd³
[M� z¿{� yZl ³Y� /{Z�«v¯� b¸k� ¶«Z¤¯� ²¿Y� yu�

/uv���¹z]$/(��¶�¿Z¤¯/uv��©v¯�j¿Zd³�²À]�/Y
0¬À¬pc�¹ 0]zlc��]Y¹y�¹v��µv·Z�¯�¹ b�z-�ayº�

0¯� 0«º^£� ª]Z£� b£u� Z]� ¶)¯ {Y� ±Yºc/uv�� ©v
�¹y� ²¿|.¿Zk� ±Yº´�]� /uZ¸´�À�0·Z.�¿Z¯{M� /Z·

±uº]�z]�¶´¿|·�z]� µ¹È��¶)�v³yYu�|À³�¾¿Z¸d¿u¹vp¯
b�z-�µz¸]�/v�]�aZ¤À¤pc�b¸k�/yZ*·Yy�±Yº´��¶]

¾¯¹ /uv��/Z¸�¹y�z¿Z��0�yz]�¶]�±Yºc0�yz]�|À³
µ{Z��r�Z�zgY�bpc�¾¿Z¿yu�¹ 0p���z¿{�©º°�¯�/Z·

l ³Y�{Y�¶¬�Zo�iYº¯YyZuº°³�µyZ�Y�

æå��kYz¯
��&ROH�� 5�+��� 8QGHUZDWHU� ([SORVLRQV��
1HZ� <RUN�� 86$�� 'RYHU� 3XEOLFDWLRQV�
,QF�������
��=LHQNLHZLF]�� 2�&�� DQG� 7D\ORU�� 5�/���
7KH�)LQLWH�(OHPHQW�0HWKRG��9RO���)OXLG�
'\QDPLFV��SS������������

��%R\G��5���6LPXODWLRQ�DQG�9DOLGDWLRQ�RI�
81'(;� 3KHQRPHQD� 5HODWLQJ� WR�
$[LV\PPHWULF� 6WUXFWXUHV�� 7HFKQLFDO�
5HSRUW�RI�$OWDLU�(QJLQHHULQJ�/WG�������
��0DLU��+�8��%HQFKPDUNV�IRU�6XEPHUJHG�
6WUXFWXUH� 5HVSRQVH� WR� 8QGHUZDWHU�
([SORVLRQV�� 6KRFN� DQG� 9LEUDWLRQ�������
SS�����������������������������
�����
��.HHYLQ�� 7�� DQG� +HPSHQ�� *��� 7KH�
(QYLURQPHQWDO� (IIHFWV� RI� 8QGHUZDWHU�
([SORVLRQV� ZLWK� 0HWKRGV� WR� 0LWLJDWH�
,PSDFW�� 8�6�$UP\� &RUSV� RI� (QJLQHHUV�
5HSRUW�������
��%MDUQKROW��*���6XJJHVWLRQV�RQ�VWDQGDUGV�
IRU�0HDVXUHPHQW�DQG�'DWD�(YDOXDWLRQ� LQ�
8QGHUZDWHU� ([SORVLRQ� 7HVW�� 3URSHOODQWV�
DQG�([SORVLYHV�������
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��5DPDMH\DWKLODJDP��.���9HQGKDQ &�3���
'HIRUPDWLRQ� DQG� 5XSWXUH� RI� 7KLQ�
5HFWDQJXODU� 3ODWHV� 6XEMHFWHG� WR�
8QGHUZDWHU�6KRFN��,QWHUQDWLRQDO�-RXUQDO�
RI�,PSDFW�(QJLQHHULQJ������
��5DPDMH\DWKLODJDP��.���9HQGKDQ�&�3���
'HIRUPDWLRQ� DQG� 5XSWXUH� RI� 7KLQ�
5HFWDQJXODU� 3ODWHV� 6XEMHFWHG� WR�
8QGHUZDWHU�6KRFN��,QWHUQDWLRQDO�-RXUQDO�
RI�,PSDFW�(QJLQHHULQJ������
��)HOLSSD��&��$���3DUWLWLRQHG�$QDO\VLV�RI�
&RXSOHG�0HFKDQLFDO�6\VWHPV��&RPSXWHU�
0HWKRGV� LQ� $SSOLHG� 0HFKDQLFV� DQG�
(QJLQHHULQJ������������SS������������

��6SUDJXH�� 0�$��� $GYDQFHG�
&RPSXWDWLRQDO� 7HFKQLTXHV� IRU� WKH�
$QDO\VLV� RI� ��'� )OXLG�6WUXFWXUH�
,QWHUDFWLRQ�ZLWK�&DYLWDWLRQ��3K'�7KHVLV��
8QLYHUVLW\�RI�&RORUDGR�������
���%DOVDUD� '�6��� 9RQ� 1HXPPDQ�
6WDELOLW\� $QDO\VLV� RI� 63+�6XJJHVWLRQV�
IRU� 2SWLPDO� $OJRULWKPV�� -RXUQDO� RI�
&RPSXWDWLRQDO� 3K\VLFV��
9RO����������SS��������
���+DOOTXLVW�� -�2���/6�'<1$����8VHU
V�
0DQXDO�� /LYHUPRUH� 6RIWZDUH�
7HFKQRORJ\� &RUSRUDWLRQ�� ZZZ�OVG\QD�
SRUWDO�GH�������
���+LEELW�� .DUOVVRQ� DQG� 6RUHQVHQ�� ,QF���
$%$486�����'RFXPHQWDWLRQ�������
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