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¶¯v¤¯
�¾ºº�À^��µv´ºº´§ ©zººd´§�ª¯Yººº� ±ZÀºº¯ {Y¾ºº�yz]Zºº·¥{¹vºº� §�

�&RFFLQHOOLGDH�¯ �¤³�ªÀ«u�¶º] �R¦¿%º«ºÀ]�µ{yZ^¯�yu�¶§�½zg
b�Y�¶d�Z¿��¿Y|º�Y��vº³yYu�aZº�M�¾º¤À ¬c�¹�æç��§º¥{¹v� 

&U\SWRODHPXV�PRQWURX]LHUL�0XOV��¿ºº¨ººo {Y�¾º�ºººaYz
yu�¶º§ bº�Y�yYººsv´º# z-yZ¨º�±Zº¸k�zº�Yz��½Yz]µ{yZ^¯�

µuZ d�Y�uº«MuyM�½Z·�¦����¶À¬��¦¿%º«ºÀº]uº��¾¯�µz�o�²¿Y
º] [º�zº¯ ¹ ­zº- ¢�Z´º¯ yu�vÀº ¯¶±Zd�¯{�¶§�¾º¿Z·Zk�µ&º¿¹

½Z·�¶³º-�¹ µuz§�ªh¯�vÀº«ºc�¹ vº�y�¾º]ºs�¶º] vº³yYu�¾º°¿È¯
µuYº³Zs�ÇZ]�{Y�¾ ¬dt¯&RFFRLGHD�v´·u�¾¯�yYz£�¶¿x�c�uyº¯�Yy�

�ææ¹ÎÓ��
aZ^§zººº¯ ¾ººº«º°�¯�¦dººº�«Z]�aZ^§zººº¯ aZººº�M�²Àººº] yu

3XOYLQDULD� DXUDQWLL &RFNHUHOO� �+RP�� &RFFLGDH�{Y�¾º¨¿�
±Yz¿Y�¾¯º]�zÀ��aZº�Mb�Y��æ��±Z·ZÀ-�aZ^§z¯�|k�¶] b�M�²¿Y

¹ º]�+z]��µz·{zs��¾´�Y%�ªÀ-{Y��uZ�°���½Zº# v´º³Z¯�½zº.¿u
v´ºº§¾ºº¯ µuººº«M |ººÀ³ Yy�½v´¯zººs�æ¹é��yu�aZ^§zºº¯ ¦dºº�«Z]

zÀsY�½Z·�©Z��æèìå�æèíå�YvÀ��¾³ZÀ���b«Zo�yº�§�©Z°��yu
yZ�s�¹ µuz§½Z·�av´§�¾¯�uyY¹�aZ^§z¯�½Z·��Z]�¶]�Yy�½v¿v���

¹ ¶dt¿y�Z¸³M�½Z·�+z]�¹ µºÀ¯��µv���À���µuºº«M�½Zº·bºsyu
v³º��¾¯�¦�s�±Yºk�½Z·�¶sZ��½¹y�µz�o�²¿Y�bÀ«Z���zgY�z]

²¿%Z¯ºº� !yZº£ �¦¬º���uZº¿{�nº�zc�¹ ±Zdºsyu¹ ¶d�Z¿�zÀh¨c�
yY{Z]��|d´��ºd���·Z§�zgY�yu�bºsyu�v¿vº� ��º� zº] µ¹Èº�
v·u�¾¯��·Z§�avº� ¶º] |ºÀ³�Yy�µv³Z°Àº£Z]�½Zº·µºÀº¯ ½v´º��

�æ¹ç��|ººk¶ºº] ±Yzºº¿Y�yu�±º´ºº§Zc¾ºº�yz]!yZºº£ ¾ºº¿MyZ§�
9HUWLFLOOLXP� OHFDQLL�=LPP�µ{yZ^¯�½Yz]�½Y�¶�«Z�¯�¶³º-�"Àº·

.³�ayº��aZ^§z¯�¦d�«Z]�Z]�¦¿%º«ºÀº]b�Y�¶d�z�ê��²¿Y�z]Z´]
zd�À]�¾�yz]�­¹|«�aZ^§z¯�¦d�«Z]�bº�M�bÀº°·Y�¶º] ¶kººc Zº]

½Yzº]b�M�²¿Y�¾�À^��±Z´°º�u�{Y�nÀpº� µuZ dº�Y�¹ ¾¿Zº�Z´��
b�Y�{ZÀ³�uyº¯�

¦d�«Z]�½¹y�}º°«ºd�¿z§�¥{¹vº� §�½z-yZ¨º� bÀº«Z��
©Zº� yu�aZ^§zº¯æîíç�yY|-�¶Àº�¹y�{Y�º¨´�º§¹zº� �º�ºc�

v¿uzº-�ÏÎ��¹ ²À«zº¯Yy�}º°«ºd�¿z§�¥{¹vº� §�±YyZº¨°·�

aZ^§zºººººººº¯ uººººººººº«MuyM�¦ºººººººº����z-yZ¨ºººººººº�
3ODQRFRFFXV�FLWUL�5LVVR¦d�«Z]�¹3XOYLQDULD�K\GUDQJHDH�

6WHLQZHGHQ¾ººº�z�¯�¦¿&ººº¬]�yuv³uºººº°³�ÎÖ��¹ ¾ººº³Z¯
yu�¾cyº¯Z´ºº�¿z§æîîí¦dºº�«Z]�zººgR¯�±Yz-yZ¨ºº� {Y�¾ºº¨¿�

&KORURSXOYLQDULD�SRO\JRQDWD�&RFNHUHOOyu]ºº·�Zº³Y�½Zº¶^
v³Y�µuz§�¾º�z�¯�}º°«ºd�¿zº§ ¥{¹vº� §�Yy�±Zdº�¹v´·�ÎÒ��

©Z��yu�¾º³Zg�iÈºoæèìí�aZ^§z¯�¦d�«Z]�½%º«ºÀ]�¶�«Z�¯�Z]�
½Y�¶ºº�¤³�¹u�yYvºº]Z¤³�¥{¹vºº� §�¹ }º°«ºd�¿zºº§ ¥{¹vºº� §

&KLORFRUXV�ELSXVWXODWXV�/�º¸¯�{Y�Yy�º®°�u�²¿zcºÀ^��±Z´º¾�
bº�Y�µuzº§ ¾º�z�¯�aZ^§zº¯ ¦dº�«Z]�ç��¾�t��aYv·Z�¯

¥{¹v� §�¾d�¿{�ªoYz¯�­Zº°c�¶º§ uzº§ �tº�¯�±Z-vº³yZ.³
¦d�«Z]�¶]�¶§�yº�§�©Z°��aZ^§zº¯ ½Zº·�Zº] yu�}º°«ºd�¿zº§

v³º��¾¯�µv¿u�¾º³Y¹Yz��¶º] �v´º�Z]�¾º¯ µuºº«M�aZ^§zº¯�²¿Yz]Z´]
�·¹&ºº�{Y�¾ºº¿Z·�¶^ºº´k ¶ºº�¿Z¤¯�¹ ¾ºº�yz]��vºº· Zºº] zºº�Zo�

¦d�«Z]�½¹y�}º°«ºd�¿z§�¥{¹v� §�¾�Z´��bº�¿{¹ aZ^§z¯
¾�yz]�yº�´¯�¶]�aZ^§z¯�uº«MuyM�¦����¾´�¿�±M�¾¬�Y�±Z]|ºÀ¯

b�z-�ayº��vÀ ¯�µz�o�²¿Y�{Y�¾¬°��µuZ d�Y�±Z¨¯Y�

�¹y�¹ uYº¯Z·
¹u�½¹y�}º°«ºd�¿z§�¥{¹v� §�¾�Z´��bº�¿{�¾º�yz]�½Yzº]

v¿uz-�­Zl³Y��¿Z¯{M�j´���º°l¯�yu�¶º°���yu�Z·��¿Z¯{M�­Z°c
½Zº¯u�Zº] yººcZ]º¨³Y�ªºsYuærçêb]º�y��uYz-�¾d³Z��¶ºkyu�

¾^º�³êrìåvº�yu��½yºº³ µy¹u�æé¹ ¾¿Z´�¹y�b�Zº�æå
v��­Zl³Y�¾¨¿yZc�b�Z��

©¹Y��¿Z¯{M�¾-v³{�¶sz#
�À���½¹yÇ��¬dt¯�²À´���¾´À´k�½Z·�µy¹u�©º��¾�yz]�½Yz]

¥{¹v� §�ª�³�¦¿�µy¹u�©º��¹ ¾-zÀ �� �¾-zÀ ��Zc�®tc
ª¯Z§� µz�o�yZ°Àc� ¹u� yu�¾�¿Z¯{M¹ uº«MuyM�¦����ª¯Z��

v��­Zl³Y�yYz¨c� µu�yu�¦¿�z·�aZ^§z¯�¦d�«Z]�®tc�uv�� µu
½Z·�¾´¬§�{Y�±M�ª¯Z§�aYz�o�¶§�}º°«ºd�¿z§�¥{¹v� §�µ{Zc
�v³uz§�¾¯� ¶¿x�c�aZ^§z¯�¦d�«Z]� ¹ uº«MuyM�¦���� ¶³Z-Yvk
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���

½zd���¹z��±¹yu�¶³Z-Yvk�¹ [Ztd³Y�yZ°Àc�¹u�{Y�¦¿�z·�½Yz]
z�£�¶]�½Y�¶�À�îY ¹�Z cyê�æyYz£�¾�Z��x�Z§�½¹y�zd¯�¾d³Z��

v³v�� µuYu�z·�{Y�¾�Z§�yYv¤¯�¶]�¶³Y{¹y� �Z·�®tc�r¿z c�{Y�~�
¶°���¹u�{Y�¦¿�ê�®tc�¶�À§�Z]�ª¯Z§�µz�o�uv��êµyº��uv��

²�è¹ê²��µyº��uv��ç��¿Z¯{M��¹z��±¹yu�¦À¨ c�¶]
] {ZÀ³�uyº¯�½Z·�µuYu�¹ v��µuYu�yYz£¶ÀÀ�c�¶³Y{¹y�ayº�yu�¹ ²

v¿uz-�b^g�¶�º]z¯�©¹Yvk�

­¹u��¿Z¯{M�½|¿y�®tc�¹ ½zÀ-�b k�½Z·yZd�y
yZ°Àºc ¹u�yu��¿Zº¯{M�²º¿Y�¹ uº«MuyM�¦����±Z]|À¯�¹u�ª¯Z�

aZ^§zº¯ ¦dº�«Z]�yu�¹êb k�¦¿�ª¯Z��¦¿zº· ¶º§ yYzº¨c�
v��­Zl³Y�©¹Y��¿Z¯{M�¶]Z�¯��uºº] �º«Z]�¥{¹vº� §�b�t³Z]�

ºÀ¯�¾ºcZ¯v¤¯�½Zº·�¿Zº¯{M�­Zºl³Yb k�¦¿�¶¿x�c�¾º^¿z¤c�±Y|
¦¿�z·�±uYu�yYz£�yZÀdsY�yu�Z]�¶°���¹u�{Y�¦¿�z·�{Y�¥{¹v� §
v¿uz-�¶^�Zp¯�¶³Z-Yvk�ayº��¶] ½zd���z��ªsYu�yu�Zº¸³M�{Y�
b k�z·�½Yz]�¾cZ¯v¤¯�½Z·�¾�yz]�j¿Zdº³ ¶º] ¶kººc Zº] ~�º�

uYvº�c�¥{¹vº� §æå�®tc�¶�À§�Z]�ª¯Z§�µz�o�uvº�æåuv��
²º� µyºº�è¹æåuvº�²º� µyºº�çZ·�¶°���{Y�¦¿�z·�{Y�¶]�
¦Àºº¨ cZºº·¥{¹vºº� §�yZÀººdsY�yuvºº� µuYu�yYzºº£�½Z·yZdºº�y

�½zºÀ-�bº kªp¯�[Ztd³Y�¹ ½|¿y�®tc½yYx-�®tc�½Z·¥{¹v� §
½¹y�}º°«ºd�¿z§¹u�¾�yz]�¶°��v��
­º���¿Z¯{M�z°��©º��¹ ½yYx-�®tc�±Y|À¯ª¯Z§�aYz�o

¥{¹v� §�{Y�µuZ d�Y�Z]��¿Zº¯{M�²º¿Y½¹y�µv��z·Z��µ{Zc�½Z·
¶º³Z-Yvk�¶º°���¹u�aZ^§z¯�¦d�«Z]�¹ uº«MuyM�¦����¹u�yu
yYz¨c�yZ¸#�¹ yZ°Àc�¹ z³�¥{¹v� §�b k�¦¿�ª¯Z��yYz¨c�z·

µuZºº¯�vºº� ­Zººl³Y�{Y�ª^ºº£ ½Zºº·µy¹u�©ººº� �¿Zºº¯{M�²ºº¿Y yu
À¯��½yYxºº-®ººtc��½yYxºº-®ººtcº.³Zººº³Y{¹y�½yYxºº-®ººtc�²Àººº¶

{¹v� §�z°��©º��¹ Zº·¥{¹vº� §¶°���¹u�½¹y�µuZ¯�½Z·�¥
v��¾º�yz]�¾�Z§�yYv¤¯�¶]�¶³Y{¹y�Z·�¥{¹v� §�{Y�¦¿�z·�½Yz]

±Z]|ºÀ¯�zº· {Y�Yxº��­¹u��¿Z¯{M�¶]Z�¯�½Z·�µuYu�¹ v��¶d�Yx-
]¶v¿uz-�b^g�¶�º]z¯�©¹Yvk�yu�µv¯M�b�u�

­yZ¸#��¿Z¯{M�®tc�r¿z c�±Y|À¯�¹ ¾�´k�b^�³�²ÀÀ�c�
yu�¥{¹v� §�½Z·�®tc�r¿z c�±Y|ºÀ¯yZ°Àc�¹u��uº«MuyM�¦���

aZ^§z¯�¦d�«Z]�¹�v��²ÀÀ�c�yYz¨c�b ·�yu�yZ°Àc�z·�¹�z·�yu
yYzº¨cèå¹u�{Y�¶¿x�c�{Y�ª�Zo�¥{¹vº� §�µ{Zºc ®ºtc�uvº�

¶]�±Z]|À¯v³v��µuYu�yYz£�½zd���¹z��±¹yu�¶³Z-Yvk�ayº���Z]
¥{¹v� §�®tc�r¿z c�±Y|À¯�¶º³Y{¹y�½Zº·¾º�yz]yu�¹ ²ÀÀ�c���

�º]z¯�©¹Yvkb^g�¶v��
½Zº·¹yÇ¥{¹vº� §�{Y�ªº�Zo�²¿Y��¿Z¯{M�¹z��±¹yu�

½zºd�µuYu�©Z¤d³Yv³v��¥{¹v� §�½Z·¹yÇ�uYv�c�¶]�¶kºc�Z]¹
¾´�¿�¾�Z§�uYvº�c�¶º] Zº¸³M�¾´º� ªoYzº¯ç¾«Y�ê{Y�zd�À]�z]Yz]�

²À´��{Y�¾�º¬t¯�¾cZ¯v¤¯�½Z·��¿Z¯{M�yu�µv¯M�b�u�¶] yYvº¤¯
� ®tc�¶�À§�Z]�ª¯Z§�µzº�o�¹ �¬dºt¯¦d�«Z]�¹ uº«MuyM�¦��

aZ^§zº¯v��¶d�Yx-�Zº¸³M�yZÀºdsY�yu�¦Àº¨ c�¶º]�±Z¿Z��{Y�~�
¾ºº�´k�b^ºº�³�ªºº¯Z§�µzºº�o�¶ºº] Zºº¸³M�ª¿v^ººc ¹ ½¹yÇ�±Yy¹u

¥{¹vº� §Zº·{Y�¦¿�zº· ½¹y�¶°���¹u¦À¨ c�¶]v��²ÀÀ�c��
µuZº¯ {Y�zº³ aYzº�o��Àtº�cuº]�\Àczc�²¿v]�¥{¹v� §¶§�

±¹yu�Yy�Z·�¥{¹v� §�¶¤À£u�v´º# ½Yzº]] ¹ µuYu�yYz£�©Z$t¿�v�
¾º] {Y±vº� b§zºo] uyº¯�Z¸³M�©¹Y�½Zº�¾�yz¾¯�yYz£�b�z-�

µº¸£�z³�aYzº�o�yu�©¹Y�½Zº� ¡Zº�½YµuZ¯�aYz�o�yu�¹µZÀ�
,³yb�Y�ë¹æè��

®l´���¿Z¯{M�½¹yÇ��¬dt¯�²À´��¶¿x�c�±Y|À¯�
¶º]¥{¹v� §�½¹yÇ��¬dt¯�²À´��¶¿x�c�±Y|À¯�¾�yz]�yº�´º¯

Y }º°«ºd�¿z§yZ°Àc�¹u�yu�¾�¿Z¯{M��¶°���¹u�{Y�¦¿�z·�®tc�{
�aZ^§z¯�¦d�«Z]�¹ uºº«MuyM�¦º����v��­Zl³Y�yYz¨c����¹�

�ºº°l¯�yuuYvº�cæçµv��r¿z c�µ{Zc�©¹Y�²��¹yÇ�uv������
uvº�¶¿x�c�uº«MuyM�¦����{Y�¶§�¾¿Z·�¥{¹vº� §�¶º] �º]zº¯
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î�æè¹ uººº«MuyM�¦ºº����½¹y�{¹y�ë�æê¦dºº�«Z]�½¹y�{¹y�
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zº§v³yYx-zgY�}º°«ºd�¿�¾^�³�b]º�y�¹ ayYzo��²¿Y�z]�µ¹È�
¥{¹vºº� §�½¹yÇ�¹ ¾ºº´À´k�µy¹u�©ººº� ½¹y�v´ºº³Yºc�¾ºº¯ |ººÀ³

v´�Z]�¶d�Yu�zÀgZc�}º°«ºd�¿z§�yu�Z·�¦����±Z]|À¯�±Z·ZÀ-�¾do
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v¯Zl³Y�¾º¯�b�Y�²¨°¯�uºs�¾-v³{�©º��yu�µuZ¯�¹ z³�aYz�o
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0DFRQHOOLFRFFXV� KLUVWXV�êç�éìv³uzºº§ zºº§w�{¹y��±Zºº�³�
¾º¯z°��©º��yu�a¹Zº c�fº�Z]�ªº�Y�yu�Yxº� �ºº³ ¶º§ vº·u

¾¯�Z·�¥{¹vº� §º��µZcº§�yu�¥{¹v� §�z°���·Z§��^�«Z]�¹ u
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¦����½¹y�µZ.�¿Z¯{M��¿Yz��yu�Yy�Z·�¥{¹vº� §�zº°��©ºº�
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æ�çæ�ç�çí¹ç�èçzººº°��©ºººº� ½¹y�uYzººº-¾d³Zººº� ¶ºººkyu�
§º ºº�º¥{¹v&OLWRVWHWKXV�DUFXDWXV�5RVVL�³�º³uYu�±Zº¶§�v
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aZ^§zº¯ëæ�éí¹ z³�vº�yu�èî�êæµuZ¯�v�yu�¶§�v³uº°³�z§w�
uyYu�b¤]Z�¯��·¹&��²¿Y�j¿Zdº³ Zº]�²°�YZ§�æè�¾�´k�b^�³�
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uz§��yY|-�[º´k�uº«MuyM�¦º����®ºtc�uvº��j¿Zd³�¶]�¶kºc�Z]
¾ �̄�Ẑ d́�Y�²Àº´#��·¹&º� ²º¿Y�¹ ±Yz.º�·¹&��z¿Zº�uº�¹ �º³�¶§�

¶¿x�c�±Y|À¯�yu�±Z]|À¯�µ{Yvº³Y}º°«ºd�¿z§�¥{¹v� §�½Z·¹yÇ
v´dº�·�zºgº¯�>Z^¿z¤c�aZ^§z¯�¦d�«Z]�®tc�µ{Yv³Y�©Zh¯�±Yº´��¶º]

±Y|À¯�v³Yºc�¾¯�z¯Y�²¿Y�¶§�v�Z]�¾¯�uº«MuyM�¦����®ºtc��º�³
Yy�aZ^§z¯�¦d�«Z]�®tc�{Y�¥{¹v� §�zdº�À]�¶º¿x�c½Yz]cP²À¯

v´§�¶Àkºc�{ZÀ³�uyº¯�¾¿Yx��uYº¯�¹ ½%z³Y�
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¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­º¬��©Z�®d�·��µyZ°�­¹u��±Zd�]ZcæèíÐ

ççë

©¹vkè�²À´��¶¿x�c�}º°«ºd�¿z§�¥{¹v� §�½¹yÇ��¬dt¯�&��PRQWURX]LHULaZ^§z¯�¦d�«Z]�¹ uº«MuyM�¦����½Z·�®tc�{Y
yZÀ�¯��Yzp³Y�µv��¶¿x�c�®tc�uYv�c�²À.³ZÀ¯�

aZ^§z¯�¦d�«Z] uº«MuyM�¦���
Dåê�êæ�íè�çìè Eæç�èî�æì�çåç ²�æ
Dèí�ëê�í�êîè Eåè�éç�í�êæç ²�ç

Dîè�æèî�ë�æíéå Eêì�æëë�æì�ææèì ²�è
$ìí�ééí�é�êååå %éê�çèî�æì�èíëè ²�é
$åç�éëé�ë�ìëîé %çè�çíç�èè�êìæê ½¹yÇ�µy¹u�ª§

n��� yu� Z¸³M��ÈdsY�v´d�·�a¹Z d¯�¦#º§��¹zo�½YyYu��¿uy� z·� yu� ¶§�¾¿Z·�²À.³ZÀ¯ê+y|]��¹zo�½YyYu��¿uy� z·� yu� ¶§�¾¿Z·�²À.³ZÀ¯� ¹ v�yu�
a¹Z d¯n���yu�Z¸³M��ÈdsY�v´d�·�æb�Y�yYu�¾´�¯�v�yu��

½Z·��sZ��{Y�¾��]�¶§�uYu�±Z�³�z�Zo��·¹&��j¿Zd³�¶#zº-
¾-v³{�µy¹u�©º��v´³Z¯�}º°«ºd�¿z§�¥{¹v� §�¾�Z´��b�¿{
¦d�«Z]�{Y�zc�¾³Çº��uº«MuyM�¦����½¹y�½yYx-�®tc�±Y|ºÀ¯�¹

{Y�¥{¹v� §�zd�À]�¶¿x�c�¶]�¶kºc�Z]�¾º«¹��uºº] aZ^§zº¯®tc

{Y�±Yºd]�¶§�v�y�¾¯�z�³�¶] ²À´#��ºº°l¯�yu��aZ^§zº¯ ¦dº�«Z]
º] vÀº ¯�µzº�o�²º¿Y¶¦d�«Z]�¶À¬��¦¿%º«ºÀ]�ª¯Z��¦º¿ ±Yº´º�
uº°³�µuZ d�Y�aZ^§z¯�

�]Z´¯µuZ d�Y�uyº¯�
Î�­ �¾¬À�Z°�Y�æèìê�µºÀ¯�±Zdsyu�®¸¯�aZ�M�z¸���z�³�|§z¯�±Yz¸c���
Ï�­ �¾³Zg�iÈo���æèìí�º«º§YºÀ]�¶�«Z�¯aZ^§z¯�¦d�«Z]�¾¨¿%3XOYLQDULD DXUDQWLL &RFNHUHOO��+RP���&RFFLGDH��¶¯Z³�±Z¿Z�

¾�Z´��µz�o�v�yY�¾�Z´�yZ§�µv¨�³Yu±ÈÀ-�µZ.�³Yu��½{y¹Z�§�
Ð�� �±Z¯Yvºs�æèìæ�[º´k�uº«MuyM�¦����½%º«ºÀ]�¾�yz]1LSDHFRFFXV� YLULGLV 1HZVWHDGµuZ d�Y�Z]�¦¿%º«ºÀ]�µ{yZ^¯�±Z¨¯Y�¹

vº� §�{Y±Zd�{ºs�±Zd�Y�yu�uºkº¯�½Zº·¥{¹vº� §�z¿Zº� ¹ b�¿zº§ ¥y¹��¾�Z´��µz�o�v�yY�¾�Z´�yZ§�¶¯Z³�±Z¿Z�µv¨�³Yu��
�½{y¹Z�§{Yº·Y�±Yz°#�vÀ¸��µZ.�³Yu�

Ñ�­ �©¹Y�}yv¯�æèìè�Z¸³M�¾�À^��±Z´°�u�¹ ±Yz¿Y�½{y¹Z�§�aZ�M�b�z¸���³Yu�aYyZ�d³Y�.v¸�¯�¾�¹uz��µZ�
Ò�� �µuY{�[YzÀ¯�± ���¾°��¯}�­ ¹ ¾£uZ��zÀ¯Y�½z �k�æèìî�c ¾�yz]P!yZ£�zÀg9HUWLFLOOLXP� OHFDQLL¦d�«Z]�b�M�½¹y�

aZ^§z¯3XOYLQDULD�DXUDQWLL±M�{Y�!yZ£�½{Z��Yvk�¹�µZÀ-�µz.´§�²À°·uyZ¸#�aÇZ¤¯�¶�Ès±Yz¿Y�¾¨�|��±Z¸ �Y�
�� $O�.DWHHE��1�� $��5DLH�� ������$� VWXG\� RI� VRPH� ELRORJLFDO� SDUDPHWHUV� RI� WKH� SUHGDWRU�&U\SWRODHPXV�PRQWURX]LHUL�

0DOV��LQWURGXFHG�WR�3ODQRFRFFXV�FLWUL�5LVVR�LQ�6\ULD��DQG�HVWLPDWH�RI�LWV�SUHGDWLRQ�UDWH�LQ�WKH�ODERUDWRU\��$UDE��-��
3ODQW�3URWHF�������������� ����

�� %DVDQW�� .�� $��� 3�� %DUGQDQUR\�� +�� <DVXGD� DQG� 7�� 7DNL]DZD�� ������ 3UH\� FRQVXPSWLRQ� DQG� RYLSRVLWLRQ� RI� WKH�
DSKLGRSKDJRXV�SUHGDWRU�0HQRFKLOXV�VH[PDFXODWXV �&RO���&RFFLQHOOLGDH��LQ�UHODWLRQ�WR�SUH\�GHQVLW\�DQG�DGXOW�VL]H��
(QYLURQ��(QWRPRO��������������������

�� %DVNDUDQ�� 5�� .�� 0�� 7�� 5�� 6ULQLYDVDQ� DQG� 1�� 5�� 0DKDGHYDQ�� ������ /LIH� WDEOH� RI� $XVWUDOLDQ� ODG\ELUG� EHHWOH�
�&U\SWRODHPXV� PRQWURX]LHUL� 0DOV��� IHHGLQJ� RQ� PHDO\ERJV� �0DFRQHOOLFRFFXV� KLUVXWXV� DQG� 'DFW\ORSLXV�
WRPHQWRVXV�� ,QGLDQ�-��$JUL��6FL����������������

�� %DVNDUDQ�� 5�� .��0��� /�� *�� /DNVKPL� DQG� 6�� 8WKDPDVDP\�� ������ &RPSDUDWLYH� ELRORJ\� DQG� SUHGDWRU\� SRWHQWLDO� RI�
$XVWUDOLDQ�ODG\ELUG�EHHWOH��&U\SWRODHPXV�PRWURX]LHUL��RQ�3ODQRFRFFXV�FLWUL�DQG�'DFW\ORSLXV�WRPHQWRVXV �,QGLDQ�
-��$JUL��6FL������������������
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z-yZ¨��¥{¹v� §�¾d�¿{�½Z·�¾-&¿¹�¶�¿Z¤¯���&U\SWRODHPXV�PRQWURX]LHUL

���

��� %HOORZV��7��6���7��'��3DLQH�DQG�'��*HUOLQJ��������'HYHORSPHQW�� VXUYLYDO�� ORQJHYLW\�DQG�IHFXQGLW\�RI�&OLWRVWHWKXV�
DUFXDWXV� �&RO��� &RFFLQHOOLGDH�� RQ� 6LSKRQLQXV� SKLOO\UHDH� �� +RP��� $OH\URGLGDH�� LQ� WKH� ODERUDWRU\�� (QYLURQ��
(QWRPRO�����������������

��� %RGHQKLPHU��3��������&LWUXV�(QWRPRORJ\��*URQLQJHQ�3XEOLVKLQJ�&RPSDQ\�
��� +RGHN��,���������%LRQRPLFV�DQG�HFRORJ\�RI�SUHGDFHXV�&RFFLQHOOLGDH��$QQ��5HY��(QW�������������
��� .DXIPDQ�� 7�� ������ '\QDPLFV� RI� VSHUP� WUDQVIHU�� PL[LQJ� DQG� IHUWLOL]DWLRQ� LQ�&U\SWRODHPXV�PRQWURX]LHUL�0DOV�� LQ�

.HQ\D��$QQ��(QW��6RFL��$P�����������������
��� /X��:��DQG�0��(��0RQWJRPHU\��������2YLSRVLWLRQ��GHYHORSPHQW�DQG�IHHGLQJ�RI�6F\PQXV��1HRSXOOXV��VLQXDQRGXOXV�

�&RO���&RFFLQHOOLGDH��D�SUHGDWRU�RI�$GHOJHV�WVXJDH��+RP�� $GHOJLGDH�� $QQ��(QW��6RF��$P����������������
��� 0DQL��0�� DQG� $�� .ULVKQDPRRUWK\�� ������ %LRORJLFDO� FRQWURO� VWXGLHV� RQ� WKH�PDQJR� JUHHQ� VKLHOG� VFDOH�

&KORURSXOYLQDULD�SRO\JRQDWD �&NOO����+RP���&RFFLGDH��LQ�,QGLD��(QWRPRQ������������������
��� 0DQL��0��DQG�$��.ULVKQDPRRUWK\��������(YDOXDWLRQ�RI�WKH�H[RWLF�SUHGDWRU�&U\SWRODHPXV�PRQWURX]LHUL�0DOV���&RO���

&RFFLQHOLGDH��LQ�WKH�VXSSUHVVLRQ�RI�JUHHQ�VKLHOG�VFDOH��&KORURSXOYLQDULD�SVLGLL�0DVN���+RP���&RFFLGDH��RQ�JXDYD��
(QWRPRQ��������� ���

��� 0DQL�� 0��9�� -�� /DNVKPL� DQG� $�� .ULVKQDPRRUWK\�� ������ 6LGH� HIIHFWV� RI� VRPH� SHVWLFLGHV� RQ� WKH� DGXOW� ORQJHYLW\��
SURJHQ\�SURGXFWLRQ�DQG�SUH\�FRQVXPSWLRQ RI�&U\SWRODHPXV�PRQWURX]LHUL 0XOVDQW��,QGLDQ��-��3ODQW�3URWHF����������
������

��� 0DQL��0��DQG�$��.ULVKQDPRRUWK\��������$XVWUDOLDQ�ODG\ELUG�EHHWOH�&U\SWRODHPXV�PRQWURX]LHUL��0DGUDV�$JULF��-�����
��������� ����

��� 0HUOLQ�� -���2��/HPDLWUH� DQG� -��&��*UHJRLUH�� ������2YLSRVLWLRQ� LQ�&U\SWRODHPXV�PRQWURX]LHUL�0DOV�� VWLPXODWHG�E\�
ZD[�ILODPHQW�RI�LWV�SUH\��(QWRPRO��([S��$SSO�������������� ����

��� 0LFKDXG��-��3��������'HYHORSPHQW�DQG�UHSURGXFWLRQ�RI�ODG\EHHWOHV��&RO���&RFFLQHOOLGDH��RQ�WKH�FLWUXV�DSKLGV�$SKLV�
VSLUDHFROD 3DWFK�DQG�7R[RSWHUD�FLWULFLGD .LUNDOG\��+RP���$SKLGLGDH���%LRO��&RQW���������������

��� 3URNRSHQNR��$��,���/��1��%XJD\HYD�DQG�<��9��%DNODQRYD��������2Q�WKH�SRVVLELOLW\�RI�UHDULQJ�WKH�SUHGDFHRXV�EHHWOH�
&U\SWRODHPXV� VXSSUHVVH�&KORURSXOYLQDULD��=DVKFKLW]�5DVWHQLL��1R�� ��� ����$EVW��5HY�$SSO��(QW�� �6HU��$� ��������
������

��� 9HQNDWHVDQ�� 7��� 6�� 3�� 6LQJK� DQG� 6�� .�� -DOODOL�� ������ 'HYHORSPHQW� RI� &U\SWRODHPXV� PRQWURX]LHUL�0DOV�� �&RO���
&RFFLQHOOLGDH��D�SUHGDWRU�RI�PHDO\EXJ�RQ�IUHH]� GULHG�DUWLILFDO�GLHW��-��%LRO��&RQW�������������� ����
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