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/ ëêå�ééì íåå�èìå êéê�êçå

D ê�æç�è�æå æí�ææ ê�ææ�æ�î

E ë�é�è�è í�é�ì�è é�é�í�è
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F
 í�å�ê�å � �

9 ë�îê�è�îè � îé

6W\OHW íå�ìå ìì�ëë ìê�ëí

P í�íè�í�ìí � �

2HVRSKDJXV æéê�æçå � �

5 îæ�íê îæ�íæ íì�ìê

5VW æé�æè æì�ææ �

5H[ çì�çë çë�çç çê�çç
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7DLO çæ�ææ � çå�æè
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aYzºÀ�c�¶´º¯Yu�[Zº�doYµv¿u®·�uZ�]Y�²¿Y��µv��¾]º¬�¯�¾³Yºs
¸³�¹ uyYuº¿Zºº>Zd-ºº¯ `³ºº�³�uyºººz&��DQWLSROLWDQD¯º�ºº¾�z

uuzººº-¾ººº¯�¶³ºººº- ²ººº¿Y²Àdººº�t³yZººº]±Yº´ººº� bºººpc
DQWLSROLWDQD&ULFRQHPRLGHV�yY|º-v��¹ ~¿z-u�~���

�º«�æé�~´k�¶]�Yy�¶³º-�²¿Y0DFURSRVWRQLDµuz]�{Y�v�]�¹
¾¨�Yy�¹ ¥ºº« �±M��çç�~´k�Z]�Yy�~´k�²¿Y&ULFRQHPHOOD

­Èº�Y��uYzºd¯v³uºº°³�¡º��¶³ºº-²Àd�t³��ºc�±Yz¿Y�{Y�yZ]�
½zººÀs��æí�¹ \Àºº� �vl´ºº§ �­v´ºº- ¶ºº�¿y��Yzºº�Y�¥Zººs {Y��

vº� �yY|º- ²]Z¨´ºc ¹ izº§ yu�aZ^§zº¯�z-yZ§�ì�¥Zs�{Y
u|¿�±Zd�Y�yZ³Y�±Zdºsyu�¶º�¿y��Yzº�Y�º��¾´À�o�y�ê�¥Zs�{Y

±Zl´��y�¶dº���±Zdºsyu�¶º�¿y��Yzº�Y�bÀ³�¥Z���è�¥Zs�{Y
}yZ��±Zd�Y�yu�º¯�`�¿y��Yz�Y�¾³Zt¿v¸¯��î�¥Zs�{Y�Yz�Y

½v°d�¯�¹ ±Z�Yzs�v´º£ yv´º�#�¶º�¿y�í�½yZ§�¶�º¬��{Y½Z·
½yZÀdt]�¹ ©Zp¯�yZ¸#�±Zdº�Y�v³Y�µuº°³��yY|-�Yy�¶³º-�²¿Y�yu

¾º�yz]�²º¿Ys {Y�yº]|¯�¶³ºº-¢�Z´¯�yu�­v´-�¶�¿y��Yz�Y�¥Z
¶À¨º�º§±Z¸ �Y�±Zd�Y�vÀ ��¶�¬£�yu�ºk�¹ uZº]M��ºl³��²ÀºWZ³

Yvkv��
aZ�t�¯¶³º-&ULFRQHPHOOD�[HQRSOD[�ª¨�Ï©¹vk �Ï�

µuZ¯
µ{Yvº³Y©¹vºk yu�Zº·Ïb�Y�µvº� ¶ºWYyY��b«Zo�yu�vcZ°³�±v]

¾°¨���zº� ¶º]¾º°§��µvº� bÀº^hcuº�¾¯�µvÀ°s�½Z·yZÀ��
vº] ¾º�z�yu�Z·¶¤¬o�±v��¾¨¿�¹ �¶d�-z]�\¤���zº� ¶º] ±

º] ±vº] ¾º^³Zk�mº�º� ©ºº�¶v³º�¾¯�µv¿u�ayvº³��²¸��z�
®º·¾^¤��¶À�Zo�Z]�¾�z��¶¤¬o�¹u�½YyYu��±v]�¶]�b^º�³�{Yzºc

z¿Z��Zº] ¾ºc¹Z c�½zº·Z��ª¨º� zº�³�{Y�¶º§ ¶dº�-z]�¹ �Zº�
v³yYv³�±v]�½Z·�¶¤¬o�ª¨�ç�%��kz]º·¾.d�º´³Z¯�\«�½Zºv
�6XEPHGLDQ� OREHV�º� ½¹y�º� ¶]��zºl¯�ayºº�Y�yu�Y|º�Yz
�Yu�yYz£�±Z·u�¦�¿uºº¹ ¶d�¿uº¦\«�½Z·�ODELDO� SODWHV�¶]�

�cº¸#�uYvºuv��yZ¹v³zÀ-¾¯�yYz£�Z¸³M�²À]�±ZÀ¯�yu�¦¿�yº��¶]�
v´³Z¯�\«¾.d�kz]��zº��\«�¦�¿u��z��­¹u�¦¿�{Y�zd°§�

vº�Z]¾º¯��t�¯�½Z·µz-�Z]�½ºº£ b¬¿Zdº�Y¶]�Z¸³M�b¸k�¶§
b�Y�¶³Yv³u�½YyYu�¾¿º¬k�n���yu�¹ µuºº] ÇZº] �zº��b°�£

©º��¶º] v´º¬]�¾º�¹zt¯êçZc�êî¹z¨À¯�zd¯u¹vo�¹ìçZc�ìë
uººº�¾ºº¯ ª¯Zºº� Yy�b¬¿Zdºº�Y�©ººº� vºº�yu�­zºº� ¶ºº] ½zºº¯

&ULFRQHPDWRLG�µv��­Z�uY�¾³ZÀ¯�[Z^oyu�½z¯�½Yvd]Y�¶ÀºoZ³��
$¿yu�½YyYu�¾º³ZÀ¯�[Z^ºo`|]�ª¨��¾«È·�b�Y�|§z¯�yu�¾-y�

ºº««`¶¿ºº³Zg�¯¾°§��µZcº§�½z¦¿yZ]�¾¿Z¸d³Y�[Z^o�{Y�zc¹¤¬o�`
±M��º�¹�¾^º��b�Y�µuz§�¶º�ZoY�Yy��¦#º§�¾¿Z¸d³Y�[Z^o

uyYu�yYzº£ µu¹y�¶º] µvÀ^º�#�¹ ª¨º� ¾º]È-��uYz�Y�¾ºsz]�yu
¾º¨#º§�¶º$¿yu�&DUGLD�µu¹y�¶]�½z¯�©Zº�cY�ªºp¯�yu�µv¿u

uº�¾º¯�¾��u�x ´¯º�¾p�zc�¾�z��½Z·yZÀ��yu�çìZc�èé¶]�
v]Z¿¾¯�µYy�iyZs�ª¨�ç�$��b�Y��t�¯Z³�vÀ³¹|À°·�iz�

¹ [yºº¯ �Z¨º� Zº]¹ ¶d�Yu�yYz£�±v]�½Z¸d³Y�¦¿u|³��{Z]�¶³Z·u
uyYu�¶¬�Z��±v]�½Z¸d³Y�{Y�¾�z��yZÀ��bº�·�Zºc bº ·�u¹vºo

�ª¨º�ç�&�¹�z��¶]�¶º§ ±Yvº°tc�¦º¿ ½YyYu�º¬kµvÀ�§
bº�Y�µvº��¦º°tcu Z·µzÀsw�¶�À§¹�¶d�Yu�yYz£��¿uy�¦¿�y

b�Y�­z��Y�±¹v]�­z�º�Y�v´¬]�¾³%Y¹�¹ µZcº§�¾°oy�½YyYub�Y�
¿u�{Y�¶º§º¾^³Zk�v6�ºª¨6LJPRLG���¯ºv�Z]�¾�t¯ºZc�¹u�iz

º�º�]�yZÀº� ¶º� {Y�vº¾�z��yZÀ��j´��Zc�yZ¸#�¹ ¶d�Yu�yYz£�iz
uyYu�¶¬º�Z��­u�½Z¸dº³Y�Zºc�¶§�¾�¹zt¯�¾°§�Zc�uz-��²¸��­u¶]

bº�Y�µvº� ¦º¿yZ]�Z¸dº³Y��zº��ª¨º�ç�&��¶]�¶À^��Z·¹yÇ
¾^¤��¶Àº�Zo�½¹y�¾º ¿z��½Zº·¶º³Yv³u�¾º«¹�v´dº�·�Zº·µuZº¯

Z¸³M�v£Z��Z·µuZ¯�¶§�uº�¾¯�µv¿u�±v]�¾�z��½Zº·¶º¤¬ov´d�·
�ª¨�ç�'��
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¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­º¬��©Z�®d�·��µyZ°�©¹Y��yZ¸]æèíÐ

ççí

©¹vkç�¦¿zd¯º�z¯�aZÀ�º�s&ULFRQHPHOOD��[HQRSOD[±Z¸ �Y�±Zd�Y�{Y�µv��½y¹M��°k��zd¯¹z¨À¯�\�oz]�¶�¿Z¤¯�¹MZ]�±¹u bÀ�°k�º«�¹ ~¿z-u���ºc�µv���À�ºc��æîìå�¹¾�Z�¯�Z¸´c�æèëì�
�sZ� ±Z¸ �Y�±Zd�Y ~¿z-u�º«�¹æîìå ¾�Z�¯�Z¸´cæèëì
Q ë ææî í
/ êêå�éêé ëêí�éåé êëå�éëê
D í�î�î�í æë�í ì�æç�è�î
E æ�é�è�è ê�ê�ë�è î�é�í�ç
F ì�çì�ì�çç éå�çæ çæ�í�æè
F
 ì�å�ê�å � �
9 ç�îé�ê�îè îë�îè ê�îè�é�îæ
6W\OHW íæ�ëî íë�êí íí�ìë
P ì�ìë�í�ìç � �
2HVRSKDJXV æéê�ææì � �
5 æåî�æåê ææé�íç îå�ìî
5VW æê�æé æî�ææ �
5H[ èé�çì èê�çç çí�çè
5RHV èç�çí èæ�æî �
5Y í�ì ææ�ë î�ì
5DQ ê�é ì�é í�ê
5YDQ è�ç è�å ç�æ
7DLO çæ�æî � �
9/�9% î�å�ì�å è�æ�ì�å ç�æ�î�å

z³
µv��¾�yz] ½Zº·¶³ºº°³�yuµv¿uz§w��]Z´¯�yu�¶$³Z´#�¹ v�³�

µv�v´d�·�yuZ³�yZÀ�]�¶³º-�²¿Y�z³�uYz�Y��b�Y��çê��
fp]

�]Z´¯�yu�¶§�¶$³M�Z]�¶³º-�²º¿Y�½Zº·µ{Yvº³Y�¹ ¾º¬§�aZº�t�¯
zº§w��¬dºt¯µvº�>È¯Z§��b�Y�uyYu�b¤]Z�¯��v¿Y¹{�Z]�²¸��z�

±%Y¹��z��½¹y�¶d�Z¿�v�y�v´º³Z¯�\º«6±uº]�uz-�¹ ²¸���ª¨��
®·��Zº·µuZº¯ yu�­u½Z·¶¤¬o�¾^¤��¶À�Zo�±uº]�yYu�¶³Yv³u�²À´#

`³ººº- �Zººs aZºº�t�¯�{Y�¶ºº§ Zºº·¹yÇ�yu�±vºº] ¾ºº�z�
&��[HQRSOD[]¾º¯ºv�Z��æé�] �¶]ºsº¾�yz]�uyº¯�uYz�Y�yu�¾
uº�¾º¯ µvº¿u�¾�yz]©Z�yu��º«�¹ ~¿z-u�½Z·æîìå��æé��

¶º§ bº�Y�±M�{Y�¾º§Zo®º·­v��Z¿�uºk¹�²À]�¾�t�¯�¾.d�]
¶¬°k�{Y�aZ ��z¿Z��Z]��­z��Y�µzºÀsw�¶º�À§�yu�­z�º�Y�uººk¹
uyYu�uºk¹�±vº] ¾º�z��½Zº·¶º¤¬o�uYvº�c�¹ b¬¿Zdº�Y�©ºº��

bÀ�°k�zh§Y�yu�¶¨¿yºº�¶º]¹ zcv´¬]�b¬¿Zd�Y��­z��Y�±¹v]�½Z·
¾¨¿%º«º§Y�z�³�{Y�¹ b�Y�zd�À]�±v]�¾º�z��½Zº·yZÀº� uYvº�c

ººk¹�¾º¬¿Çu½YyYu�¹ zd°§�¾�z��½Z·yZÀ��Z]�uYz�Y�¶º§ uyYu�u
bÀ�°k�¶]�b^�³��­z�º�Y¾�z��½Z·yZÀ��Z]�¹ ­z��Y�±¹v]�½Z·

¥Zºs �zdº�À]¦º�s�½Zº·¾sz]�yu�¶d^«Y��v´·u¾¯�nÀkzc�Yy�zc
uyYu�uºk¹�|À³�¾cZWZ´hd�Y�uyYº¯�bÀ�°k�yu{Y�µv���yY|-�½Z·

½yYz£z]�yu�½uZº¿{��º´ºc ±Yzº¿Y��¬dºt¯�¢�Z´º¯¶]��Z^cyY�²¿Y
¾�Z�¯�Z¸´c��yY|-�yu�¶§�½ºp³�¶]�uyºs�¾º¯ ®º�#�é�uºk¹

®·�±v]�¾�z��½Z·¶¤¬o�uYv�c�Z]�µzÀsw�¶�À§�yu�­z�º�Y¾.d�]
uºk¹�¹ ¾�z��½Z·¶¤¬o�uYv�c�Z]�b¬¿Zd�Y�©ºº�yu�¾º«¹��uyYu

®º· �­z�º�Yuº��¾°³�µv¿u�¾.dº�]�{Y�µv��Yvk�½Z·bÀ�°k�yu
�Àº�ºc��Z^ºcyY��u|º¿ ±Zdº�Y±¹v]�uYz�Y�¹ ¶d�Yu�uººk¹�µvº�

­z�º�Y�v³yYu�½zd�À]�¾�z��½Z·¶¤¬o�¹ zºcv´¬]�b¬¿Zdº�Y��ì��
µzÀsw�¶�À§�½YyYu�¶�«Z�¯�uyº¯�bÀ�°k�¾¯Z°c�¾º�yz]�²º¿Y�yu

­z��Y�¹ µuº]�¾º«Zs�­z�º�Yµv¿uv�³��±uº]�[º�z¯�¶]�¶kºc�Z]
±uº]�¾pÀkzc�v¿R¯�uºs�\¬�¯�²¿Y��µv��½yYuz]�¶³º°³�¶¤�´º¯

¥ZsZ·­z��Y�½YyYu�bÀ�°k�½Yz]�¦�s�½b�Y�
µv��¶dsZ´��`³º-��~´k�²¿Y�½Z·¶³º-�²À]�yu�¶³º-�²º¿Y½Y
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¾�z�¯{Y�vcZ°³�¶³º-�¶��uYº³Zs_&ULFRQHPDWLGDHaÈ���yY|¯yu���

ççî

ª¨�ç��&ULFRQHPHOOD�[HQRSOD[$�µuZ¯�vcZ°³�±v]�½Yvd]Y�b°�£�%�yu�z���¬dt¯�©Z¨�YµuZ¯�vcZ°³�©¹Y�`¤¬o�¾.d�y¹z��¹
&�b°�£�Z¸d³Y¿µuZ¯�vcZ°³�±v]�¾'�ZÀ��}z�c�¹yÇ�yu�¾�z��½Z·y

µuºº]¾³Z¸k�¾º-v´§Yz��½YyYu�¹b�Y�>Z¯º°��±M�±Z]|À¯�±Z·ZÀ-
µuº]�¾]º#¾«¹v´§¾¯�¶¬°o�|À³�¾ ¬��±Z·ZÀ-�¶]��kyZs�ª.³Y¾

¹ µuº]�Z·¶�¿y¥Zsv·u�¾¯�nÀkzc�Yy�¾´��½Z·�®·³º-�²À´#`
ºººººº¬·�a{y�¦ÀºººººWY{º¯�}¹zººººº¿¹�ªººººº£Z³�yº]|ººººº¯

�3HDFK�0RVDLF�5RVVHWH�9LUXV�½yZ°À]�Z]�ª]Z¤d¯�zºgY�½YyYu�¹
¾¿Yyº��ºdÀ��z¨³Z��¹ yYu�¶d�·�µºÀ¯�±Zdsyu�¾º¿Z¿zd§Z]�z¨³Zº�

vº�Z]¾º¯��çí��²º¿Y³º-¶�yY|¯�yu�­v´-�¶�¿y��Yz�Y�¥Zs�{Y
¾¿Z�Z´��¹ ½y¹M��°k�±Z¸ �Y�uZº]M��ºl³��º]Yºc�{Y��±Yu{ººk

vº��º¬·�±Zdsyu�b�§�`¤]Z��½YyYu�¡ºº� `�y|º¯b�Y�µuº]¹
º] |ºÀ³�ºº¬·®º¸¯�{Y�¾º¨¿�±Yº´º� ¶²¿zºc±Z]|ºÀ¯�vcZ°³�²¿Y�½Z·

b�Y�µv��¶dsZ´��Z¨¿z¯M�½ZÀ³z À«Z§�yu�>Z�º�s��çí��

�¯ºtºaZ�-º³ºº¶+HPLF\FOLRSKRUD�SRUDQJD��ªº¨º�Ð�

z¿ºº�cÎ©¹vºk �Ð�

µuZ¯
µ{Yv³Y©¹vk�yu�Z·Ðb�Y�µv��¶WYyY��v]^¿z¤c�±>Z{Y�v�]�¹ ¦¿yZ]�

ª¨º� ¶º] ±vº� ~¨Àº�&yu�{Z]�v¿M�¾¯�z¿º�cÎ�$���È�
b�Y�µuz§�¶�ZoY�Yy�±v]��¾º¬sYu�`º¿Ç�{Y�¶¬º�Z��Zº] ¾º«º¨Àcº§

�ª¨º�è�$��] ¾^³Zk��ºº�s¶��ºc�¾·Z-�¹ ®�´¯Z³�ayº�
¾º�z��½Z·yZÀº��uº��¾º¯ �º�£��½Z·�¶¤¬o�¾kyZs��z��yu

¾°¸^¯�½º�À]�®ºWÈ��¾º�z�¹u��¿YvÀ��f�Z]�¶§�uyYu�uºk¹�
bº�Y�µvº� �tº�¯Z³�¾º^³Zk��ºs�Z³\«�¶Ào¶��Z]���À�¹�Z·

v´d�·�Y|l¯�>È¯Z§�¾¬sYu�©º¨Àcº§�yu�©¹Y�`º¤¬o�¹u�¶º§ ¶º¤¬o
�ª¨ºº�è�%��\ºº« ¹ �tºº�¯�\ºº« �ºº� ½YyYu�¾ºº^³Zk�½Zºº·
Z�¿²Àv³yYu�yYz£�zc�¶]�¶§��t�¯�¾¿Z¸d³Y�µz-�Z]�¦¿yZ]�b¬¿Zd�Y

µuz§�uZl¿Y�½v´³Z¯�µz o�­z��¶º¿Z��yu�¹ ¶dº�-z]�\º¤��b°º�
bº�Y�z¿ºº�cÎ�%ª¨º� �è�%��b¬¿Zd�Y�¾�¹zt¯�b°º�£

��íé�ìî�ë�íæ¶º¿Z��b°º�£�¹�æì�æë�æ�æë©º��zd¯¹z¨À¯�
vº³yYu�µv��­Z�uY�½zº¯�&ULFRQHPDWRLG��µZcº§�¶¿º³Zg�¶«º«�Z]��

½Yzººl¯��¦#ººº§ µu¹y�¹ ½zºº¯ ²Àºº] ¶ºº$¿yu�¹ ¾ºº¿Z¸d³Y�[Z^ºo
°�£�yu�¾p�zcºd³Y�[Z^o�¶¿Z��bº¶d�z-�yYz£�±M�{Y�v�]�Z¿�¾¿Z¸
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¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­º¬��©Z�®d�·��µyZ°�©¹Y��yZ¸]æèíÐ

çèå

©¹vkè�ZÀ�º�s¦¿zd¯º�z¯�a+HPLF\FOLRSKRUD�SRUDQJD�°k�±Yz¿Y�{Y�µv��½y¹M�µ{Yv³Yzd¯¹z¨À¯�\�oz]�Z·�¹ ZÀ³u��yY|-�²À«¹Y�Z]�±M�¶�¿Z¤¯
�sZ� ±Z¸ �Y�±Zd�Y º«uyº«�¹ ¹zÀd³º¯æîìí
Q ì �
/ æææê�îíë ææèå�îëå
D çî�í�çê æ�èç�è�çé
E í�ê�æ�ê é�í�ê�ê
F ë�æå�è�î ç�ææ�î�í
9 é�íé�è�íè íë�íé
6W\OHW æåå�îë æåå�îç
P é�íé�è�íç íé�ë�íè
5 èèç�èæç èèè�çíë
5H[ ëè�êí ëì�êî
5Y çëç�çêæ çëë�çèê
5YDQ çê�çç çë�çå
5DQ éê�èí èì�çì
9/�9% í�ê�ë�é î�é�î�è
7DLO ææì�îê �

bº�Y��tº�¯Z³�vÀ³¹|ºÀ°·�¹��ª¨º�è�%��Zº] izº��Z¨��
¾°¨º� b°º� yu��tº�¯�¾º�z��¶d�Z¿�v�y�½Z·�¶^«�¹ ±v]�

uyYv³�uºk¹�®ºoy�¾º^¤��`º�À§��ª¨�è�$��uz ´¯�±Yv°tc¹
¦°tcv³yYu�yYz£��¿uy�¦¿�yu�Z·��t�¯�­z��Y�µzÀsw�`�À§

b�Y�©Z���zÀ��¹ ­z��Y�vº£Z��¾º«¹��z¿º�cÎ�&ª¨����è�$��
�iz��{Y�v�]�±v]�¾¿Z¸d³Y�b°º�£�©ºº�ë�ìz��z]Yz]�yu�±v]��

bº�Y�izºt¯�¶ÀºoZ³�¹ ­u�©º��®l´��¶��izt¯�Zc�iz��¶¬�Z�
v�Z]�¾¯�izt¯�¶ÀoZ³�yu�±v]��z��z]Yz]�j´��Zc�yZ¸#�­u�©ºº�

�ª¨º�è�&��¾�¹zt¯�¶]�¹ µv��¦¿yZ]�bsYº´¨¿�yº��¶º] ­u
uºº�¾º¯ ¾º¸d´¯�v´º§�Z-�­u�¾º¿Z¸d³Y�b°º�£�yu¾·¾.d�y¹z��

¾ºW|kµvº¿uuºº�¾º¯�z¿ºº�cÎ�'ª¨���è�&�¹�yZ°��
b�Y�yYº�u�½u¹vo�Zc�±M�½Z·�¶¤¬o�

uYz�Yz³¶³º-�
¶³º-�z³�uYz�Yv¿uz.³�µv·Z�¯�

fp]
ky�Zº]ºº¯ yu�uººkº¯�½Z·vÀº¬§�¶º] �ººº~´k�²º¿Y�uyº�æî�

¹�çå�¹�çî�aZº�t�¯��bÀº�°kZ]�zº�³�uyºº¯{Y�¦¿�"À·
bº�Yv³�¢º]Z�c�Z·vÀº¬§�yu�uººkº¯�½Zº·¶³ºº-�²À°·�¶º]ªÀ«u

>YzºÀsY�¶º§ ¾º¿Z·�¶³ºº-uyº¯��v³Y�µv���yY|-��¬dt¯��]Z´º¯ yu�
v´d�zººº- yYzººº£ ¾ººº�yz]�~´ºººk `³ºººº- bººº�·�²Àººº] yu

+HPLF\FOLRSKRUDbºº�Y�µvºº� �yY|ºº- ±Yzºº¿Y�{Y�¶ºº§��çæ��
½Z·�¶³º-+��OXWRVRLGHV�+��VWXUKDQL¹+��FKLOHQVLV]¶ªÀ«u

v³v¿uz-�¶�¿Z¤¯�µv¯M�b�u�¶] ¶³ºº°³�uYzº�Y�Zº] zdº�À]�b·Z^º��
dºsYºº�È½Z·��Y�º�Zº¸¯¹�¾ºº°³�®º�³�uyº¯�¶³ººZ]�z-º`³º+��

OXWRVRLGHV�c�yu�ººººººº·¶ºººººº¤¬o�uYvººººººººººººº�º��½Zºb
�èîå�èéå�b¬¿Zdº�Y�©ºº� ¹ zº� ª¨º� ��îå�íåzd¯¹z¨À¯��

bº�Y¹]ºº- Zº³ºº`+�� VWXUKDQL�c�yu�ºo uYvº¬º¤º·¶º] ½Zº±v
�çíæ�çéî�uyYu�a¹Z c�±M�½Z¸d³Y�¹ ­u�­zº� ��|¿Z°c�¶k¹±MZ]

­ºº� `³ºº-|ºÀ³yub¬¿Zd�Y�©ºº��îå�ìêzd¯¹z¨À¯��uYv�c�¹
±v]�½Z·�¶¤¬o�çìí�çæå�v�Z]�¾¯�
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¾�z�¯{Y�vcZ°³�¶³º-�¶��uYº³Zs_&ULFRQHPDWLGDHaÈ���yY|¯yu���

çèæ

ª¨�è�+HPLF\FOLRSKRUD�SRUDQJD$�µuZ¯�vcZ°³�±v]�¾¬§�½Z°³�%�µuZ¯�vcZ°³�±v]�¾¿Yvd]Y�b°�£�&�µuZ¯�vcZ°³�yu�­u�

z¿º�cÎ�$��+HPLF\FOLRSKRUD�SRUDQJD�µuZ¯�vcZ°³�±v]�¾¬§�½Z°³��+y|]Z°³¾¿�æåå��%�½z¯�¹ z��`ÀoZ³��+y|]¾¿Z°³�æååå��
&�±Yv°tc�bÀ��¹�+y|]¾¿Z°³�æååå��'�±v]�¾¿Z¸d³Y�b°�£��+y|]¾¿Z°³�æååå��
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¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­º¬��©Z�®d�·��µyZ°�©¹Y��yZ¸]æèíÐ

çèç

�yY|º- z¿Zº� ¾º�yz]�yuZº·¶º�«Z�¯�¹ ZÀº³u��¬dºt¯��Zº¤³�{Y�
ÇZ]�¢]Z�c�±uº]�YyYu��Zp«�¶]�fp]�uyº¯�¶³º-��Zº¸³M�aZº�t�¯

� �yY|-�`³ºº- Zº]ºª¿{z]�{Y�µv��çé��+�� SRUDQJDÀt�c�º�
vº� µuYu�¹ ­z��Y�µzÀsw�`�À§�v£Z��¶³º-�²¿Y��¾¬º�Y�mzº� yu

¾º�z�¯�­z�º�Yµv�b�Y��{Y�µv¯M�b�u�¶] ½Z·�¶³º°³�yu�v´#z·
zÀ��b«Zo�¶º] ¹ ¶dº�Yu�uººk¹�­z�º�Y�µzºÀsw�`º�À§��±Z¸ º�Y

µv·Zº�¯�ªº]Z£�½yººp¯bº�Y�¾«¹­z��Y�{Y�¾«Zs�¹ ©Z���zÀ��
vº�Z]�¾º¯�ª¨�è�$��®·�sZ��²À´#5DQ¦#º§�zc�èì�

çìz]Yz]�yu�éê�èí�b�Y½Z¸d³Y�¾.d�y¹z��uºk¹�¶]�¶kºcZ]�¶§�
¾³Z¿Z��½Z·�¶¤¬o��yZ°��±uº]�ª¨º�¯�¹ ­u�¾¬�Y�mz��yu�¶§

µv� µuy¹M�uº]�v·Yºs��Z°�Y�ª]Z£��ÈdsY�²¿Y ��z¿º�cÎ�'��
½Yz]�¶³ºº- ²º¿Y²Àd�t³« ¹ ¹zÀd³º¯���ºc�ZÀ³u�yu�yZ]�º«uyº

�çé�®ºº£y ®ºº¬§�¶ºº�¿y��Yzºº�Y�¥Zººs {Y�&DSLWDWDª¿{zºº] yu
b�Y�µvº� �yY|º-�{¹Z#�~���æå�±M¾�z�¯�²Àd³Y%yM�{Y�Yy

uºº°³�²º¿Y�yu��·¹&º�¥Zs�{Y��±Yz¿Y�yu�yZº] ²Àdº�t³�½Yzº]

¾¿Z�Z´��¹ ½y¹M��º°k�u¹yuZº] ¶¤�´º¯ yu�ayw�¶º�¿y��Yzº�Y
v¿uz-�

±º´§�Zc�¶º§ bº�Y�zº§w�¶º] ­{Ç½Z·��·¹&�Yz]�µv��­Zl³
z¿{�uyYº¯�ª¯Z��¶³º-�²¿Y�½¹yb�Y�

¯Yuºº½yZ°À]�¹ ¾³Z]|À¯�`´¾¿Y{+�� SRUDQJDkº-�½¹yº¾.³z��¶
b�Y�µvº� ¾º]Z¿{yY�ææ��¶³º-�²¿Y�¾-v³{�ª¨À��¹ ½%º«º�z¯

±Yº´��¹ ¶d�z-�yYz£�¾�yz]�uyº¯�ZÀ³z À«Z§�yu�¾.³z��¶kº-�½¹y
µvº�¶º§²º¿YayYzºo yu�ª¨Àº�çêuYz-�¾d³Z��¶kyu¶´¯Yu�Z]

�¶ºkyu�¦º¿ zºÀÀ�cçêZºcçìv¯Zl³Y�¾¯�©º��¶º] {¹y��æç��yu
¶³º-�²¿Y��ª¿{zº]çåº¯�`�¿y��Yz�Y�½Z·vcZ°³�bÀ�°k�v�yu�

bº�Y�µuYu�ªÀ¨º�c�Yy�ºº¬·�bºsyu�¹�çè��aZÀ�º�s��º´ºc
¦¿zºd¯º�z¯çå`d�Yy�{Y�vcZ°³�¶³ºº-7\OHQFKLGD²Àd³Y%yM�yu

¶§�µv��¾�yz]+��SRUDQJD{Y�¾¨¿�®·b�Y�µuº]�Z¸³M�æê��

�]Z´¯µuZ d�Y�uyº¯�
Î�� �¾c¹yZ]�Y ¹�½º¬��æèìé�±Yz¿Y�yu�¶´À�³z£�¹ ª.³Y�½Z·vcZ°³�¹ ©º�Y��¾·ZÀ-�¾�Z´��vcZ°³�¥yYv¯�¹ aZ�È�Y�|§z¯�aYyZ�d³Y

iz§��½{y¹Z�§�¾°¬��
Ï�­Z³�¾]�æèìí�½{y¹Z�§�¶¯Z³yZ¯M�iz§��½{y¹Z�§�¥yYv¯�¹ aZ�È�Y�|§z¯�aYyZ�d³Y�
Ð�Z�­ �¾¯z¸k�bÀ³�¥�æèìå�±Zd�º¯�y¹M�±Z¿{�½Z·vcZ°³�±º��¾¿Z�Z´��¹ ¾�yz]}yZ��±Zd�Y�yu�¾]M�½Z·�¾�Z´�yZ§�¶¯Z³�±Z¿Z�

±Yz¸c�µZ.�³Yu��½{y¹Z�§�µv¨�³Yu��v�yY�
Ñ�{ �¾�Z�¯�Z¸´c�æèëì�½{y¹Z�§�µv°��aÇº�p¯�¾·ZÀ-�ª.³Y�½Z·vcZ°³�¾¿Z�Z´��¾ À��aZ^§z¯�¹ |À«Zk�Z-|¯z·�±Zd�Y�yu±�

±Yz¸c�µZ.�³Yu��½{y¹Z�§�µv¨�³Yu��v�yY�¾�Z´�yZ§�¶¯Z³�±Z¿Z��
Ò�Y �yº��¾´À�o�æèìå�¾·ZÀ-�ª.³Y�½Z·vcZ°³�¾¿Z�Z´�� ¹ ¾�yz]�7\OHQFKLGD��Z]� yu� ¶d���±Zdsyu�±Zl´��y�½Z·�¶¯Z³�±Z¿Z�

±Yz¸c�µZ.�³Yu��½{y¹Z�§�µv¨�³Yu��v�yY�¾�Z´�yZ§�
Ó�Y �½zÀs�� ¹�¾c¹yZ]�æèëç�¾¿Z�Z´�µuYº³Zs�½Z·vcZ°³� {Y�¾¿Z·�¶³º-&ULFRQHPDWLGDH±Yz¿Y� {Y�½yZ°À]�¶¬l¯¾·ZÀ-�½Z·

æî�çå�æî�
Ô�Y �µvÀ]�z-yZ§�æèëí�yZ³Y� µºÀ¯�±Zdsyu�y¹M�±Z¿{�½Z·vcZ°³�±º��¾�yz]�­YuZ]�¹ ¶d��� �yZ³Y�u|¿�±Zd�Y�yu�¾�Z´�yZ§�¶¯Z³�±Z¿Z�

�}yv¯�bÀ]zc�µZ.�³Yu��½{y¹Z�§�µv¨�³Yu��v�yYz¸c±Y�
Õ�� �½v°d�¯�æèìë�¶�º¬��¾·ZÀ-�ª.³Y�½Z·vcZ°³�±º��¾¿Z�Z´�½yZ§½yZÀdt]�¹ ©Zp¯�yZ¸#�±Zd�Y�½Z·��v�yY�¾�Z´�yZ§�¶¯Z³�±Z¿Z�

|¿z^c�µZ.�³Yu��½{y¹Z�§�µv¨�³Yu�
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¾�z�¯{Y�vcZ°³�¶³º-�¶��uYº³Zs_&ULFRQHPDWLGDHaÈ���yY|¯yu���

çèè

Ö�� �­v¤¯�¾³Zt¿v¸¯�æèìæ�¾·ZÀ-�ª.³Y�½Z·vcZ°³�±º��¾¿Z�Z´��7\OHQFKLGD�v¸�¯�¶¤�´¯�yv´�#��yY|¯��¯Z³�±Z¿Z�¾�Z´�yZ§�¶
�±Yz¸c�µZ.�³Yu��½{y¹Z�§�µv¨�³Yu��v�yYæîç��

��� &KDYHV��(��������&ULFRQHPDWRLGHD��1HPDWRGD��IURP�$UJHQWLQD��1HPDWRORJLFD�������������
��� &KLWDPEDU�� --��������+RVW� UDQJH�RI� �+HPLF\FOLRSKRUD SRUDQJD DQG� LWV�SDWKRJHQLFLW\�RQ� WRPDWR��)XQGD��DQG�$SSO��

1HPDWRO��������������
��� &KLWDPEDU��--��������0RUSKRORJ\�DQG�OLIH�KLVWRU\�VWXGLHV�RQ�+HPLF\FOLRSKRUD SRUDQJD 0RQWHLUR�	�/RUGHOOR��������1HPDWD��&ULFRQHPDWLGDH���)XQGD� DQG $SSO� 1HPDWRO��������������
��� 'H� *ULVVH�� $�� 7�� ������ 5HGHVFULSWLRQ� RX� PRGLILFDWLRQ� GH� TXHOTXHV� WHFKQLTXHV� GDQV� /¶HWXGH� GHV� QHPDWRGHV�

SK\WRSDUDVLWDLUHV��0HGH��5LMNV��IDF��/DQGEZHW��*HQW��������������
��� 'H�*ULVVH��$��7��DQG�3��$� $��/RRI��������,QWUDVSHFLILF�YDULDWLRQ�LQ�VRPH�&ULFRQHPDWLGDH��1DPDWRGD���0HGH��)DN��

/DQGERXZHWHQ��*HQW������������
��� 'RXFHW�� 0(�� DQG� 6�� &DJQROR�� ������ ,QWUD� DQG� LQWHU�VSHFLILF� YDULDELOLW\� RI� PRUSKRPHWULF� FKDUDFWHUV� LQ� VRPH�

SRSXODWLRQV�RI�WKH�RUGHU�7\OHQFKLGD��1HPDWRGD��IURP�$UJHQWLQD��1HPDWRORJLD�0HGLWHUUDQHD�������������
��� (EVDU\�� %�� $�� ������ %DNHUQHPD� \XNRQHQVH Q�VS�� �1HPDWRGD�� &ULFRQHPDWLGDH�� ZLWK� NH\V� WR� WKH� VSHFLHV� RI�

&ULFRQHPHOOD DQG�'LVFRFULFRQHPHOOD��&DQDG��-��=RRO����������������
��� -HQNLQV��:��5��������$�UDSLG�FHQWULIXJDO�IORWDWLRQ�WHFKQLTXH�IRU�VHSDUDWLQJ�QHPDWRGHV�IURP�VRLO��3ODQW�'LV��5HS������

����
��� .KHLUL��$��������$�7D[RQRPLFDO�DQG�PRUSKRORJLFDO�VWXG\�RI�7\OHQFKLGD��1HPDWRGD��IURP�,UDQ��3K��'�WKHVLV�����3�
��� /RRI�� 3�� $�� $�� ������ 7D[RQRP\� RI� � +HPLF\FOLRSKRUD VSHFLHV� IURP� ZHVW� DQG� FHQWUDO� (XURSH� �1HPDWRGD��

&ULFRQHPDWLGDH���0HGHG��/DQGERXZKRJ��:DJHQLQJHQ������������
��� /RRI�� 3� $�$�� ������ 7KH� JHQHUD�+HPLF\FOLRSKRUD GH�0DQ�� DQG�&DORRVLD 6LGGLJL�	�*RRGH\�� �&ULFRQHPDWRLGHD���

0HGHG��)DN��/DQGERXZZHW��5LMNV�XQLY��*HQW����������������
��� /RRI��3��$�$��������+HPLF\FOLRSKRUD VSHFLHV�IURP�,UDQ��1HPDWRGD��&ULFRQHPDWRLGHD���1HPDWRORJLFD�����������
��� /XF�� 0�� DQG� '�� -�� 5DVNL� �� ������ 6WDWXV� RI� WKH� JHQHUD� 0DFURSRVWRQLD�� &ULFRQHPRLGHV�� &ULFRQHPHOOD DQG�

;HQRFULFRQHPHOOD �&ULFRQHPDWLGDH��QHPDWRGD���5HY��1HPDWRO����������
���0D[LPLQLDQR�� &��� 7�� 6LOYD��*��'DV��&5�� GH� 6RX]D�� ($�� )HUUHLUD��$)�� 3HUHLUD��*(�� 3HUHLUD��0�GH�$��5HJLQD��93��

&DPSRV��&5��'H�6RX]D�DQG�0�GH�$��5HJLQD��������1HPDWRORJLD�%UDVLOHLUD����������
���0RQWHLUR�� $�� 5�� DQG� � /�� *�� (�� /RUGHOOR�� ������ $� GHVFULSWLRQ� RI� +HPLF\FOLRSKRUD� SRUDQJD Q�VS� IURP� %UD]LO�

�1HPDWD���5HYLVWD�%UDVLOHLUD�GH�%LRORJLD�������������
��� 2UWRQ�:LOOLDPV��.��-��������0DFURSRVWKRQLD�[HQRSOD[��&��,��+��'HVFULSWLRQ�RI�SODQW�SDUDVLWLF�QHPDWRGHV��)DUQKDP�

5R\DO��8.��&RPPRQ�ZHDOWK��$JULF��%XU��6HW����1R�����
��� 5DVNL��'��-��DQG��0��/XF��������$�UHDSSUDLVDO�RI�7\OHQFKLQD��1HPDWD�������7KH�VXSHUIDPLO\�&ULFRQHPDWRLGHD�7\ORU��

�������5HY��1HPDWRO��������������
��� 6LGGLTL��0��5��������7\OHQFKLGD��3DUDVLWHV�RI��3ODQWV�DQG�,QVHFWV��&$%�SXEOLVKLQJ��:DOOLQJIRUG��8.�
��� 6ZDUXS��*���'��5��'DVJXSWD�DQG�3��.��.RVK\��������3ODQW�'LV��$QPRO�3XE���1HZ�'HOKL�����S�
��� 9DQ�'HQ�%HUJ��(��������+HPLF\FOLRSKRUD VSHFLHV�IURP�WKH�ZHVWHUQ�FDSH�SURYLQFH�ZLWK�D�NH\�WR�WKH�VRXWK�$IULFDQ�

VSHFLHV��+HPLF\FOLRSKRULGDH��1HPDWRGD���3K\WRSK\ODFWLFD�������������
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