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¶³Zd�M�©v¯�¹u¾¿Z°³��]Zc�¹ ½Y�ÎÖ¹çé�yY|�Y�­z³�{Y�µuZ d�Y�Z]
6LJPD�6WDWv��uy¹Mz]�

³¿Zdfp]�¹ j
¹ ayw�½y¹z��¶´À¯M�½Z·vÀ�Y�¾¤À¤o�®�·�bÀº¬]Z£�¹ bº�¬�

©¹vk�yu�Z¿ºº� ¶«Zl´º§æb�Y�µv���yY|-��yu�²À�º«�yYv¤¯
½y¹z��¶´À¯M�½Z·vÀ�Y�z¿Z��¶º] b^º�³�Z¿ºº� ¶«Zl´º§ ¹ ayw

b�Y�zd�À]�\Àczc�¶]íë�å¹æî�èv�yu��²¿zd°§�¶§�¾«Zo�yu
±Z�ºd�¿zc�¶]��º]z¯�\Àczc�¶]�yYv¤¯�åê�åv�yu�²¿vd�À·�¹�

åæ�åvº�yu��¾º¯vº�Z]�¾§Yyºs�uYº¯�¶´À¯M�½Z·vÀº�Y�\À§zºc
ZÀ°À��¹ ¾¨¿|À��aZÀ�º�s�¶]�¾.d�]¿uyYu�±M�¾�aZÀ�º�s

ZÀ°À��¹ ¾º¨¿|À�¿aÈ��¾�¶´À¯M�½Z·vÀ�Y�±M��^c�¶]�¹��®£y�¶]
�º³�¹ ©º�p¯�½y¹M�ª°���¹yu�¶¬ozº¯ �vº�y�ªºp¯�¹ ªº��

�º§ !yZº£§ ½Yzº] µuZ dº�Y�uyºº¯ ½Zº·�¿Yz����Yzº¯Y�©zºd´
uyYu�¾.d�]�µuZ d�Y�uyº¯�uº§�yYvº¤¯�¹ ½yYu�¶º.³�æè��\À§zc

¶«Zl´§�¾¿ZÀ°À�¹ ½y¹Mz���¹y��yx]��º³�¶]�¾.d�]�¾·ZÀ-�½Z·
¶dº�º��yYvº¤¯uyYu�¶³Yu�½zºÀ-�è��²¿zd°§�¹ ²¿zd�À]�ayw�yu

²Àºº³ºÀd¯�¶ºº] �º]zºº¯ \Àczººc ¶ºº] ¾ºº¤À¤o�®ºº�·�bÀºº¬]Z£�yYvºº¤¯
�í�îêvº�yu��ºd�¿zºc ¹±Z��è�ìêvº�yu��Z¿º��¶«Zl´º§ yu�¹

²Àº³ºÀd¯�¶º] �º]zº¯�í�îêvº�yu��²Àdº�À��¹�é�ëêv�yu��
¾º¯vº�Z]��Àp¯�¹ ®£y�¶]�aÈ��¶´À¯M�½Z·vÀ�Y�®º�·�bÀº¬]Z£

uyYu�¾.d�]�v�y�æè�¶«Zl´§�yu�¶§�¾«Zo�yuµºp³��¾·ZÀ-�½Z·
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æåç

©¹vkæ�¶´À¯M�½Z·vÀ�Y�b�¬�½y¹z��¦�s�Yº·�v�yu�\�o�z]�]Z£�¹Z¸³M�¾¤À¤o�®�·�bÀ¬


Z¿º��¶«Zl´§��&3ç�éê� ayw��&3í�í�
7'ç $$æ 7'ç $$æ

å�íç � îè�æ åçæ�årèå�ç ê�íè � æë�é ååæ�årçæ�å ²¿|À«
ê�íë � èé�é åæë�årìê�ç ç�îå � êé�è åææ�årçî�å ²À³%yM
ë�íî � åé�è åêç�årêê�å í�îê � éè�å ååî�ræé�å ²À³ºÀd¯
é�ëê � åé�ë åçæ�årêë�å é�îå � åî�é ååæ�åræë�å ²Àd�À�
æ�ìë � æê�è åæç�årìí�æ î�íè � ëê�ì åèå�årçí�å ²À³ºWzc
ì�íè � çê�é åææ�årìç�æ î�îå � éê�ç åæë�årçî�å ²À³ÇM�ª´À�
î�íê � îæ�ç åçæ�årêè�å è�ìê � çè�æå ååë�åråê�å ±Z�ºd�¿zc
î�íê � ìç�æ åçæ�åråæ�å ì�îé � ëç�é ååé�åræî�å ²¿vd�À·
é�íé � éê�è åèê�åræî�è í�îé � æé�æ ååë�åríë�å ²À�º«
è�íé � ëæ�ç ååè�årëê�æ è�îå � êí�ç åæí�åræí�å ²À�º«¹|¿Y
è�íè � æê�è åæå�åríç�æ î�îå � éê�ç ååë�årèé�å ²À«Y¹

æ�²À.³ZÀ¯�uv��z·çb�Y�yYz¨c��ç�²À.³ZÀ¯�uv��z·ëb�Y�yYz¨c��
$$�vÀ�Y�b�¬�¶´À¯M

7'�7UXH�'LJHVWLELOLW\���¬]Z£¾¤À¤o�®�·�bÀ���

©¹vkç�µzÀk�\À§zc�¹ ¾§Yyºs�uYº¯�¿Z¯{M�½Z·���
¶¿Z��µzÀk v·Z��µzÀk µzÀk�uYº¯

­¹u��¿Z¯{M M©¹Y��¿Z¯{
íì�ëë éç�ëé ìæ�éì ayw
èë�çç êí�çé åå�éæ Z¿º��¶«Zl´§
çì�è íå�è îë�ë ±Yuz.]Zd�M�²�¹y
íå�æ ìí�æ ëæ�æ aZ ���®À�¬§�½u
èí�æ èí�æ èë�æ ¦·M�,´�
êå�å êå�å êå�å ¾´À¯Zd¿¹�¹ ¾³v�¯�ª°¨¯æ

éì�å éì�å éì�å ¦°³
ëí�ç çí�ç èí�å vÀ�Y�ª°¨¯¶´À¯Mç

ëë�å í�å ������� ¶d�Z�³
ZÀ°À��\À§zc¿¾è���

èçåå èçåå èçåå z³Y%{Z��¹ bsº��ª]Z£�½�½z«Z§º¬À§�­z-º¬À§�
æî æî çè ²ÀXc¹z�
çæ�æ ì�å æ�æ À«|ª§�²¿
æ�æ êìë�å îç�å ®�·�ª]Z£�²¿|À«
ééê�å îî�å î�å ²À³ºÀd¯�ª§�²Àd�À�
èìê�å îè�å ìî�å ²À³ºÀd¯�®�·�ª]Z£�²Àd�À�

æ�b�Y�µv���yY|-�È^£�¾´À¯Zd¿¹�¹ ¾³v�¯�ª°¨¯�\À§zc��æ��
ç�Z]�uº]�z]Yz]�v�yu�\�o�z]�Z·�µzÀk�¶´À¯MvÀ�Y�ª°¨¯�\À§zc��v·Z��µzÀk�²¿|À«åì�å²À³ºÀd¯��èæ�å�µzÀk��©¹Y��¿Z¯{M�¶¿Z���²À³ºÀd¯êé�åyM��%²À³êç�å�

²À�º«¹|¿Yèë�å²À«Y¹� �èè�å²À³ºWzc� �çì�å²À³ÇM�ªÀ´�� �æí�å±Z�ºd�¿zc� �åë�å²¿vÀd�À·� �åç�å�­¹u��¿Z¯{M� ¶¿Z�� µzÀk� ��²¿|À«ìæ�åyM� �%²À³êì�å�
²À�º«¹|¿Yèî�å²À«Y¹��èë�å²À³ºWzc��èå�å²À³ÇM�ªÀ´���çæ�å±Z�ºd�¿zc��åì�å�²¿vÀd�À·�åé�å²À�º«��åè�å��

è�µzÀk� ­Z°c�z¿uZ¤¯�ª£Yvo�½¹Zo� Z·½x�¯� uYº¯�aZ¤À¤pc�¾¬¯�²°l³Y���ºc� µv�� ¶À�ºc�æî�v³uº]�¶³º°³� ¶´À¯M�½Z·vÀ�Y� ¹ ­Zs�²ÀXc¹z�� z¿uZ¤¯yu� Z·
©¹Yvk�{Y�¾WZÀ°À��aZ^À§zc�z¿Z��yYv¤¯�¹ ²ÀÀ�c�µZ.�¿Z¯{MaZ¤À¤pc�¾¬¯�²°l³Y�æî�µuZ d�Y�v��
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c®º¸¯�Zº¸³M�¶Àº¸¾¯�zgR¯�ª¯Z��²¿zcv�Z]�¶«Zl´§�zd�À]�Yz¿{½Z·
¾¯�yYz£�ayYzºo zºÀgPc�bºpc�¾º·ZÀ-v³zÀ-�bÀ¬]Z£�z]�ayYzo

�b�Y�zgR¯�¾º§Yyºs�uYºº¯ ¶´ºÀ¯M�½Z·vÀº�Y�®º�·¾«¹¹ yZ���
>ÇZ°doY�uZ¿{�ayYzov³yYu�½zd�À]�zÀgPc��çç��

¶kºk�uz¨¬°��z]�²¿|À«��¬dt¯�z¿uZ¤¯�zÀgPcº-�½Z·�yu�¾d
©¹vºkèbº�Y�µvº� ±ZÀº]�¶¿Z��µzÀk�yu�ª§�²¿|À«�yYv¤¯ì�å
vº�yu�>Z^¿zº¤cëé¾¬¯�²°l³Y���ºc�µv��¶À�ºc�yYv¤¯�v�yu�

aZ¤Àº¤pc�uº]�¶kºk�uz¨¬°�µuz§�¶¿x�c�¶¿Z��µzÀk�{Y�¶§�¾¿Z·
¾´�¯�v·Z��µ¹z-�¶]�b^�³�¹ zd°§�Z·�µ¹z-�¶°·�{Y�v³uºº]uº]�yYu

�åæ�å3���¯M�vÀº�Y�±u¹|º�YºÀ¶´uº^¸]�\^��¶¿Z��µzÀk�¶]�²¿|À«�
¶kººk uzº¨¬°�vº� Zº·�¶]��º]z¯�±{¹��¿Y|�Y�yYv¤¯�²¿zd�À]

¶kººkZ]�µv��ª°¨¯�¶¿Z��µzºÀk�{Y�¶º§ uºº] ¾º¿Z·ëì�åv�yu�
v³uºº] µuzº§ ¶º¿x�c�²¿|ºÀ«�¡º��µzÀk�ª§�²¿|ºÀ«�yYvº¤¯çè�æ

vº�yu�>Z^¿zº¤cææç²°l³Y�µv��¶À�ºc�yYv¤¯�{Y�zd�À]�vº�yu�
aZ¤Àº¤pc�¾º¬¯�º]uº�µzºÀk�yu{Y�zd�À]�²¿|À«�¶º§ ¾º¿Z·êé�å

¶kºk�±{¹��¿Y|�Y��uºº] µvº� µu¹|º�Y�vº�yuv·Z��µzÀk�Z]�Z·
¾º´�¯uº^³�yYu�åê�å3!��{Y�zd°§�ª§�²¿|À«�yYv¤¯��·Z§æç�æ

¾º´�¯��·Zº§ \^º� vº�yu¶kºk�±{¹��¿Y|�Y�yYu¶]�b^�³�Z·
v��v·Z��µzÀk�åæ�å3���¶kºk�yu�¾¿Yx��ª¿v^c�\¿z�¾¿Z·

¶º§v³uº]�µv��¶¿x�c�¶¿Z��µzÀk�Z]³¹ zd�À]�Z·�µ¹z-�¶°·�¶]�b^�
¾º´�¯�Z·yZ°Àºc z¿Zº� Zº] ±M��ÈdºsYuº]�yYu�åæ�å3���±u¹|�Y

¹ v��¾¿Yx��ª¿v^c�\¿z��uº^º¸]�\^º� ¶º¿Z��µzºÀk�¶º] ²¿|ºÀ«
½¹Zo�µzÀk�¶]��º]z¯�¾¿Yx��ª¿v^c�\¿z��yYv¤¯�²¿zd°§çè�æ

ª§�²¿|ºÀ«�vº�yu�¶¿Z��µzÀk�ëì�å¯ v�yu�²¿|À«�ª°¨�uº]�
Y ²ÀÀ�c�½Yzº]o¶³Zd�M�©v¯�¹u�z·�{Y�®�·�ª]Z£�²¿|À«�aZkZÀd½Y

v��µuZ d�Y�¾¿Z°³��]Zc�¹�ª¨�æ²¿|À«�aZkZÀdoYYy�®�·�ª]Z£
¾¯�±Z�³�©v¯�¹u�z·�}Zº�Y�zº]v·u�¶³Zd�M�©v¯�}Z�Y�z]½Y¹

\Àczc�¶]�®�·�ª]Z£�²¿|À«�aZkZÀdoY�¾¿Z°³��º]Zcåé�æ¹åæ�æ
µzÀk�v�yuMz]v��uy¹�

¶kºk�uz¨¬°��z]�²À³ºÀd¯��¬dt¯�mº���zºÀgPc¾d�º-�½Z·
©¹vºk yuéb�Y�µvº� ±ZÀº]�uz-º-�¶´À¯M�½Z·vÀ�Y�ª§�yYv¤¯

¶¿Z��µzºÀk�yu�yYuééê�åv�yu��>Z^¿z¤céî¶À�ºc�yYv¤¯�v�yu�

c ¾º¬¯�²º°l³Y��º�ºc�µvº�paZ¤Àº¤�uºº]�±{¹��¿Y|�Y�yYv¤¯
¶kººk] µuz§�¶¿x�c�¶¿Z��µzÀk�{Y�¶º§ ¾º¿Z·Z·�µ¹z-�¶°·�{Y�v³uº
zººd°§¾ºº´�¯�v·Zºº� µzººÀk�¶ºº] b^ºº�³�±M��ÈdººsY�¹uººº] yYu

�åæ�å3���\^��¶¿Z��µzÀk�¶]�²À³ºÀd¯��¬dºt¯�zº¿uZ¤¯�±u¹|º�Y
¶kººk uzº¨¬°��uº^º¸]±{¹��¿Y|�Y�yYv¤¯�²¿zdº�À]�¹ vº� Zº·

¶kººk ¶º] �º]zº¯º] ¾º¿Z·º±u¹|�Y�Z]�¶¿Z��µzÀk�{Y�¶º§ uêê�å
§ µuZ d�Y�±M�¶º] ²Àº³ºÀd¯�vº�yuv³uº]�µuz�½Z·vÀ�Y�ª§�yYv¤¯
¡º��µzÀk�yu�yYu�uzº-º-�¶´ºÀ¯Mîî�åuº]�v�yu��µzÀk�yu¾¿Z·

{Y�zd�À]�²Àº³ºÀd¯�¶º§èè�å±{¹��¿Y|�Y��uº]�µv��µu¹|�Y�v�yu�
¶kºk¾´�¯�v·Z��µzÀk�Z]�Z·yYv¤¯��·Z§�b¤À¤o�yu�¹ uº^³�yYu

{Y�zd°§�¶]�yYu�uzº-º-�¶´ºÀ¯M�½Z·vÀº�Y�ªº§íí�å\^��v�yu�
¯ �·Zºº§¾ºº´�¶kºººk ±{¹��¿Y|ºº�Y�yYuvºº� Zºº·�åæ�å3���yu
¶kººk\¿z��yYv¤¯��v³uº]�µuz§�¶¿x�c�¶¿Z��µzÀk�{Y�¶º§ ¾º¿Z·

z¿Z��¶]�b^�³�±M��ÈdsY�¹ zd�À]�Z·�µ¹z-�¶°·�{Y�¾¿Yx��ª¿v^c
¾´�¯�Z·yZ°Àºcuº]�yYu�åæ�å3���µzÀk�¶]�²À³ºÀd¯�±u¹|�Y�Zc�¶¿Z

yYvº¤¯çç�åx��ª¿v^c�\¿z���·Zº§ \^º� vº�yu�¹ v��¾¿Y
½¹Zo�µzÀk�¶º] �º]zº¯ ¾º¿Yx��ª¿v^ºc \¿zº� ²¿zºd°§îî�å

uº]�ª§�yYu�uz-º-�¶´À¯M�½Z·vÀº�Y�vº�yu�½Z·vÀ�Y�aZkZÀdoY
¶³Zd�M�©v¯�¹u�z·�¶¬À�¹�¶]�®º�·�ªº]Z£�yYu�uzº-º-�¶´ºÀ¯M¹ ½Y

v��uy¹Mz]�¾¿Z°³��]Zc�ª¨�çuz-º-�¶´À¯M�½Z·vÀ�Y�aZkZÀdoY�
vº¯ ¹u�zº· }Zº�Y�zº] Yy�®º�·�ªº]Z£�yYu±Z�³�¡º��½yZº¯M�©

¾º¯vº·u�¶³Zdº�M�©vº¯ }Zº�Y�zº]½Y¹aZkZÀdoY�¾º¿Z°³��º]Zc
\Àczc�¶]�®�·�ª]Z£�yYu�uz-º-�¶´À¯M�½Z·vÀ�Yíéë�å¹íéæ�å

v��uy¹Mz]�µzÀk�v�yu�
¶kºk�uz¨¬°����¿Z¯{M�¹u�zº· yuµzÀk�Z]�µv��¶¿x�c�½Z·½Z·

Z��Z·yZ°Àºc z¿Zº� ¶º] b^º�³�¶º¿Z�¿²Àuº]�zc��©¹Y��¿Z¯{M�yu²¿|À«�
²Àdº�t³µzÀk�yu�±M�yYv¤¯�¹ µv´´§�u¹vp¯�¶´ºÀ¯M�vÀº�Y�¶¿Z�ëé

aZ¤À¤pc�¾¬¯�²°l³Y���ºc�µv��¶Àº�ºc�yYvº¤¯�vº�yu�ÎÕ�uº]��
½Z·vÀ�Y�±{Yºc�­v��\^��¶¿Z��µzÀk�yu�²¿|À«�¶´À¯M�vÀ�Y�uº^°§
v��v�y��·Z§�±M�©Z^³u�¶]�¹ ¥Yyºs��z�¯��·Zº§ ¹ ¶´ºÀ¯M�

�Yº¯M�vÀ�Y�±u¹|º´�¯�¶´Àº¾�º/�À«�ºÀk�¶]�²¿|º¿Z��µzº^��¶º\
�Yº¿Y|º·u{Z]��ººd�Y�¾ººÀ«�{Y�µuZ º¿|º] ¹ ²ºc ¶º^º^¸]�±M��ºuºº
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ª¨�Ï�²��yu�¾d�º-�½Z·�¶kºk�®�·�ª]Z£�yYu�uz-º-�¶´À¯M�½Z·vÀ�Y�aZkZÀdoYÓZc�ÎÓ¾-{¹y�
¶kººk uzº¨¬º°�vº� Zºº·�vÀ�Y�¦¿�uº^°§�b�Y�µv���yY|-

uº��¾¯�¶´À¯M�vÀ�Y�±{Yºc�­vºº� {¹z]�\^��¶´ºÀ¯M�²¿Y�yub«Zo
¾¯�b§z��±{Yºc�­v��yu�¶º§ uY{Zº¯ ¶´ºÀ¯M�½Z·vÀº�Yf�Z]�v´´§

½º.«Y�zÀÀ�c�¹ ¶´ºÀ¯M�½Z·vÀº�Y�®º�À«º]ZcZ§�½Z·zÀº�¯�¦¿zºpc
vp¯�{Y�Z°�È��uY{M�¶´À¯M�½Z·vÀ�Y¾¯�¾�À^��µu¹uº��zÀÀ�c�²¿Y

¾¯�©Z�yY�|�¯�yu�Z¸d�Y�µv´´§�®À�´c�|§Yz¯�¶]�¾°WÈ� �º.«Yv¿Z°³
¾º¯ ¥Yyººs �zº�¯��·Zº§ \^º� ¶º§uuz-�ê���¿Z¯{M�yu
Zc�®�·�ª]Z£�²¿|À«�yYv¤¯��¿Y|�Y�z�Zoæ�æ\^��µzÀk�v�yu�

®º�#�uº^º¸]¶kººk uzº¨¬°��zºÀ-v��Z·�åê�å3���yYv¤¯�²¿Y
®�·�ª]Z£�²¿|À«z]Yz]�çè�æb�Y�ª§�²¿|À«�v�yu��©¹vkè��
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cyYu�uz-º-�¶´À¯M�½Z·vÀ�Y�¹ ²¿|À«�aZkZÀdoY�²ÀÀ�®�·�ª]Z£¶kºk½Z·����

æåì

©¹vkê��²À¤¤p¯�¾sz]���ºc�µv���yY|-�®�·�ª]Z£�yYu�uz-º-�¶´À¯M�½Z·vÀ�Y�¹ ²¿|À«�aZkZÀdoY�µzÀk�v�yu�

Z£ yYuz-º-�¶´À¯M�½Z·vÀ�Y®�·�ª] ®�·�ª]Z£�²¿|À« �^´¯
íç�å åë�æ ¶�³Yz��¾¯Yu�­º¬��aZ¤À¤pc�|§z¯�çè�
íë�å æé�æ ²¿|À«�v´¬cz·�b§z��æç�


ìé�å¹�íæ�å 
æç�æ¹�ç�æ z¨À]�¹ ²·�æå�
ìî�å å�æ yÈ¿Z��¹ uyZ^À«Yu�é�

ºººººººººº ææ�æ±åì�æ vÀ§�æé�
íé�å æí�æ ¦��çå�
íéë�å åé�æ �Zo��¿Z¯{Mz��¶³Zd�M�©v¯½Y�
íéæ�å åæ�æ z�Zo��¿Z¯{M��Z°³��]Zc¿¾�


��z¯��}¹zs
º§À· ¹ v°±YyZº¨�æê�²¿|À«�yYv¤¯��¿Y|�Y�¶§�v³uzº§ �yY|º-

{Y�µzÀkæ�æ¶]�ç�æ¶kºk�±{¹��¿Y|�Y�uº^¸]�\^��v�yu�yu�Z·
æí{Y�¾º-{¹y�éêè¶]�éíí¾´�¯��ÈdsY�²¿Y�¹ v��­z-�yYuuº]
�åæ�å3��{Y�¾º¿Yx��ª¿v^ºc \¿zº� ²Àº´#�®º· �èî�æ¶]�èè�æ

b�Z¿��·Z§�voY¹�z¿uZ¤¯�¾�yY|-�yu¯{Y�²¿|À«�a¹Z dîî�åZc�
é�æ¶kºk�µzºÀk�yu�vº�yu�¹ µuZ d�Y�¾d�º-�½Z·µv¿u¶§�v��

yYvº¤¯ç�æ¹ ¥Yyºs��z�¯��v�y�¶´À�À]�½Yz]�²¿|ºÀ«�vº�yu�
²��yu�¾¿Yx��ª¿v^c�\¿zº�æZc�çæZ§�¾-{¹y�b�Y�¾��æì��

yYv¤¯�¶]�µzºÀk�²¿|ºÀ«�yYvº¤¯��¿Y|º�Yææê¶À�ºc�yYv¤¯�v�yu�
uz¨¬°��uº^¸]�\^��|ºÀ³�aZ¤Àº¤pc�¾º¬¯�²º°l³Y��º�ºc�µvº�

¶kºkv��Z·�æë��¶´À¯MvÀ�Y�²À«¹Y��²À³ºÀd¯�|À³�­¹u��¿Z¯{M�yu
¾¯�¶¿Z��µzÀk�µv´´§�u¹vp¯±u¹|�Y�¹ v�Z]'/�µzÀk�¶]�²À³ºÀd¯�
uz¨¬°��uº^¸]�\^��¶¿Z�¶kºkv��Z·�¶´À¯M�½Z·vÀ�Y�ª§�yYv¤¯

¶kººk {ZÀº³ uyºº¯ yYu�uzº-º-Zc�z ��²��yu�¾d�º-�½Z·çæ
¾º-{¹yî�åaZ¤À¤pc�¾¬¯�²°l³Y���ºc�vº�yu��ÎÕ��yY|-

b�Y�µv��
Zc�yYu�uz-º-�¶´À¯M�½Z·vÀ�Y�ª§��¿Y|º�Y�¡ºº� �·¹&º� yu

n�º�æåuº^¸]�\^��aZ¤À¤pc�¾º¬¯�²º°l³Y�{Y�zºcÇZ]�vº�yu�
¶kºººk uzºº¨¬°�vºº� Zºº·�¶´ººÀ¯M�½Z·vÀºº�Y�aZkZÀººdoY�yYvºº¤¯
¶kººk yYuuzº-º-v�y�©¹Y�¶¬oz¯�yu�¾d�º-�½Z·�Zc�z �çæ

¾ºº-{¹y�{Yíê�åZººcîé�åbºº�Y�µvºº� �yY|ºº- vºº�yu��ì��

¶º] ²¿|ºÀ«�yYvº¤¯��¿Y|º�Yè�å��ºc�µv��¶À�ºc�yYv¤¯�v�yu�
¾¿Yx��ª¿v^c�\¿z��±v��zd¸]�\^��Z¸´c�aZ¤À¤pc�¾¬¯�²°l³Y

"Àº· ¹ vº�c ¶³ºº-²À³ºÀd¯�¹ ²¿|À«�²À]�¾º¬sYvµv¿uv�³��î��
uyYu�¾]Z¿{yY�©v¯�¶]�¾.d�]�¶´À¯M�vÀ�Y�¦º¿ aZkZÀºdoY�²¿Y�yu

¶³Zdº�M�©vº¯ ¹u�zº· {Y��¿Zº¯{M²ÀÀ�c�½Yzº] ¾º¿Z°³��º]Zc�¹ ½Y
v��µuZ dº�Y�yYu�uzº-ºº- ¶´ºÀ¯M�½Z·vÀº�Y�¹ ²¿|ºÀ«�aZkZÀºdoY

�ª¨º�½Zº·æ¹ç��¿Z°³��]Zc�}Z�Y�z]�aZkZÀºdoY�²ÀºÀ�c�yu¾
yYvºº¤¯îêvºº� µuZ dºº�Y�\ºº³Zl¯�½ÇZºº] vººo vºº�yu��çé��
�yY|-½Z·�¾c¹Z d¯�uyº¯�yu¶´À¯M�½Z·vÀ�Y�¹ ²¿|À«�aZkZÀdoY

®�·�ªº]Z£�yYu�uzº-º-¶kºkv�y�©¹Y�¶¬oz¯�yu�¾d�º-�½Z·
j¿Zd³�¶º§ µvº� ±ZÀº]µv¯M�b�u�¶]©¹vk�yu�êb�Y�µv��±ZÀ]�

�¿Z¯{M�²º¿Y�yuZ·�¢¿z��{Y�¶´À¯M�vÀ�Y�aZkZÀdoY��r�Z��¾�yz]
µv��½v´]�¶kyu�z¿uZ¤¯�¶º] µv³zº�¶�«Z�¯�bpc�¶´À¯M�vÀ�Y�{Y�½Y

b�Y�µv��uy¹Mz]�¦¿�¶]�v�y�©Zo�yu�yºÀ��r�Z��©Zo�²À��yu
¾ ¬dt¯�ª¯Yº��zÀgPc�bpc�¶´ºÀ¯M�vÀº�Yv´³Z¯�¾¨¿%º«º´°¿Y��´c�

¶d�]Y¹�uv�d¯�ª¯Yº��¹ ¶³º-��²���~´k���Àp¯�ayYzo�¶ºkyu
³Y�®§Yzc�ªÀ^£�{Y�µzÀk�¶]vÀ�Y�±{Yºc�­v���µzÀk�¾°�À«º]Zd¯�½%z

�¾¿Yx��µzÀk�¶´ºÀ¯MyZgMd¿¹�Z²À¯{Y�µv´´§�½zÀ.�À��½Z·¹yYu�¹ Z·
¾º¯ {º¿vÀº�§º§vº�Z]�ê��z]�¾�¿º³�µzÀk�¶º§ ±M�¶�º�Y¹�¶º]

aZ ��uº^¸]�\^��ª§�¶]�b^�³�®�·�ª]Z£�¶´ºÀ¯M�vÀº�Y�}Zº�Y
¶kººk ½vÀº«ºc²ÀÀ�c��uº��¾¯�¾d�º-�½Z·½Z·vÀ�Y�aZkZÀdoY
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�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­º¬�¾�©Z�®d�·��µyZ°�­yZ¸#��±Zd�¯{æèíÐ

æåí

ºÀ¯Mª§�¶´À¯M�½Z·vÀ�Y�¶]�b^�³�®�·�ªº]Z£�¶´�½zd¸]�yZÀ�¯�½Yz]
¾¯�±YºÀo�¾�£Y¹�aZkZÀdoY�²À¯Pcv�Z]�æ��

j¿Zdº³µv¯M�b�u�¶]¾¯�±Z�³��·¹&��²¿Y�{Y�uº^°§�¶§�v·u
±Z-v³z��uz¨¬°���·Z§�\^��²À³ºÀd¯�¹ ²¿|À«�¶´ºÀ¯M�½Z·vÀº�Y

¾º¯ºº��·�ª]Z£�yYu�uz-º-�¶´À¯M�½Z·vÀ�Y�¹ ²¿|À«�yYv¤¯�¹ u®
¶kºk\Àczc�¶]�v�y�©¹Y�¶¬oz¯�yu�¾d�º-�½Z·åé�æ¹íéë�å

¾¯�µzÀk�v�yuv�Z]�

�]Z´¯µuZ d�Y�uyº¯�
æ�[ �yZd�u��æèíå�ºk�vÀ«ºc�½{Z��¶´À¸]�z]�Z¸³M�zÀgPc�¹ ¾§Yyºs�uYº¯�¶´À¯M�½Z·vÀ�Y�®�·�bÀ¬]Z£�\¿Yz��²ÀÀ�ck¶¾d�º-�½Z·�

{y¹Z�§�µv¨�³Yu��yºÀ��¶¿x�c�½zd§u�¶¯Z³�±Z¿Z�v¸�¯�¾�¹uz��µZ.�³Yu��½�
�� %DFNHU�� '�� +�� ������ ,GHDO� DPLQR� DFLG� SURILOHV� IRU� VZLQH� DQG� SRXOWU\� DQG� WKHLU� DSSOLFDWLRQV� LQ� IHHG� IRUPXODWLRQ��

%LRN\RZD�7HFKQLFDO�5HYLHZ�1R����1XWUL� 4XHVW��,QF�
�� 'DOH��1��������9DULDWLRQ�LQ�IHHG�LQJUHGLHQW�TXDOLW\��2LOVHHG�PHDOV��$QLP��)HHG�6FL��7HFKQRO��������������
�� 'DOLEDUG��3��DQG�(��3DLOODUG��������8VH�RI�WKH�GLJHVWLEOH�DPLQR�DFLG�FRQFHSW�LQ�IRUPXODWLQJ�GLHWV�IRU�SRXOWU\��$QLP��

)HHG�6FL��7HFKQRO�������������
�� '
0HOOR��-��3��)��������$PLQR�$FLGV�LQ�)DUP�$QLPDO�1XWULWLRQ��:DOLQJIRUG��8.��&$%�,QWHUQDWLRQDO�
�� 'XGHO\�&DVK��:�� ������8VLQJ� DPLQR� DFLG� GLJHVWLELOLW\� YDOXHV� LQ� IHHG� IRUPXODWLRQ��$PHULFDQ�6R\EHDQ�$VVRFLDWLRQ� �$6$���

)HHG�,QJUHGLHQWV�$VLD¶���6LQJDSRUH�,QWHUQDWLRQDO�&RQYHQWLRQ�	�([KLELWLRQ�&HQWUH��0LWD��3��1R����������3R����
�� (PPHUW��-��/��DQG�'��+��%DNHU��������8VH�RI�WKH�LGHDO�SURWHLQ�FRQFHSW�IRU�SUHFLVLRQ�IRUPXODWLRQ�RI�DPLQR�DFLG�OHYHOV�

LQ�EURLOHU�GLHWV��-��$SSO��3RXOW��5HV������������
�� )HUQDQGH]��6��5���6��$R\DJL��<��+DQ��&��0��3DUVRQV�DQG�'��+��%DNHU��������/LPLWLQJ�RUGHU�RI�DPLQR�DFLGV�LQ�FRUQ�

DQG�VR\EHDQ�PHDO�IRU�JURZWK�RI�FKLFN��3RXOW��6FL���������������
�� )ULWWV�� &�� $��� 0�� $�� 0RWO�� <�� 6L� DQG� 3��:��:DOGURXS�� ������ ,QWHUDFWLRQV� RI� O\VLQH� DQG� PHWKLRQLQH� LQ� GLHWV� IRU�

JURZLQJ�EURLOHUV��3RXOW��6FL���������
��� +DQ��<��DQG�'��+��%DNHU��������/\VLQH�UHTXLUHPHQW�RI�IDVW� DQG�VORZ� JURZLQJ�EURLOHU�FKLFNV��3RXOW��6FL���������������
��� +DQ�� <��� +�� 6X]XNL�� &��0�� 3DUVRQV� DQG� '�� +�� %DNHU�� ������ $PLQR� DFLG� IRUWLILFDWLRQ� RI� D� ORZ�SURWHLQ� FRUQ� DQG�

VR\EHDQ�PHDO�GLHW�IRU�FKLFNV��3RXOW��6FL���������������
��� +HDUWODQG�/\VLQH��,1&��+/,���������7UXH�GLJHVWLELOLW\�RI�IDVW� DQG�VORZ� JURZLQJ�EURLOHU�FKLFNV��&KLFDJR��,OOLQRLVH�
��� +XJKHV��5�� -��DQG�0��&KRFW��������&KHPLFDO�DQG�SK\VLFDO�FKDUDFWHULVWLFV�RI�JUDLQV� UHODWHG� WR�YDULDELOLW\� LQ�HQHUJ\�

DQG�DPLQR�DFLG�DYDLODELOLW\�LQ�SRXOWU\��$XVW��-��$JUL��5HV�������������
��� .LGG��0��7��������/\VLQH�QHHGV�RI�VWDUWLQJ�FKLFNV�DQG�VXEVHTXHQW�HIIHFWV�GXULQJ�WKH�JURZHU�SHULRG��-��$SSO��3RXOW��

5HV��������������
��� .LGG��0�� 7��� %�� -�� .HUU� DQG�1��%��$QWKRQ\�� ������'LHWDU\� LQWHUDFWLRQV� EHWZHHQ� O\VLQH� DQG� WKHURQLQH� LQ� EURLOHUV��

3RXOW��6FL�������������
��� .LGG��0��7���%��-��.HUU��.��0��+DOSLQ��*��:��0F:DUG�DQG�&��/��4XDUOHV��������/\VLQH�OHYHOV�LQ�VWDUWHU�DQG�JURZHU�

ILQLVKHU�GLHWV�DIIHFW�EURLOHU�SHUIRUPDQFH�DQG�FDUFDVV�WUDLWV��-��$SSO��3RXOW��5HV������������
��� /DWVKDZ��-��'��������'LHWDU\�O\VLQH�FRQFHQWUDWLRQ�IURP�GHILFLHQW�WR�H[FHVVLYH�DQG�WKH�HIIHFWV�RQ�EURLOHU�FKLFNV��%U��

3RXOW��6FL�������������
��� 1DWLRQDO�5HVHDUFK� FRXQFLO�� ������1XWULHQWV�5HTXLUHPHQWV� RI� 3RXOWU\�� �WK UHY�� HG���1DWLRQDO�$FDGHP\�RI�6FLHQFH��

:DVKLQJWRQ��'&�
���1ROO��6��/��DQG�3��(��:DLEHO��������/\VLQH� UHTXLUHPHQWV�RI�JURZLQJ� WXUNH\V� LQ�YDULRXV� WHPSHUDWXUH�HQYLURQPHQWV��

3RXOW��6FL�������������
��� 3DFN��0��������,GHDO�SURWHLQ�LQ�EURLOHUV��3RXOW��,QW��0D\������������
��� 3DUVRQV��&��0��������$PLQR�DFLG�GLJHVWLELOLW\� IRU�SRXOWU\��)HHGVWXIIV� HYDOXDWLRQ�DQG�UHTXLUHPHQWV��.\RZD�+DNNR�

7HFKQLFDO�5HYLHZ����.\RZD��&KHVWHUILHOG��0R����SS�
��� 3DUVRQV��&��0��������'LJHVWLEOH�DPLQR�DFLGV�IRU�SRXOWU\�DQG�VZLQH��$QLP��)HHG�6FL��7HFKQRO�������������
��� 5KRQH� 3RXOHQFH��������1XWULWLRQ�JXLGH��)HHG�)RUPXODWLRQ�ZLWK�'LJHVWLEOH�$PLQR�$FLGV���VW HG���5KRQH�3RXOHQFH�

$QLPDO�1XWULWLRQ��$QWRQ\��)UDQFH�
��� 5REELQV��.��5���+��:��1RUWRQ�DQG�'��+��%DNHU��������(VWLPDWLRQ�RI�QXWULHQW�UHTXLUHPHQWV�IURP�JURZWK�GDWD��-��1XWU��

��������������
���:HEHO��'��0���6��5��)HUQDQGH]��&��0��3DUVRQV�DQG�'��+��%DNHU��������'LJHVWLEOH� WKUHRQLQH� UHTXLUHPHQW�RI� URLOHU�

FKLFNHQV�GXULQJ�WKH�SHULRG�WKUHH�WR�VL[�DQG�VL[�WR�HLJKW�ZHHNV�SRVW�KDWFKLQJ��3RXOW��6FL�����������������
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