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æìå

�¿Y|�Y�f�Z]�¦Àd§Ç�½Z·�½zd§Z]�{Y�µuZ d�Y�Zº] ¾º¿Yx��uYºº¯ {Y
¾¯�Z¸³M�¾´°¿Yuuz-�æî��

�Zs�¾¨¿%º«º§Y�½Zº·¾º-&¿¹�ªÀº«u�¶º] bº�º-uyYu�¶§�¾
�DZ�S+½xº�¯�uYºº¯ ¹�uZ���¶]b�Y�}Z�o�yZÀ�]�¾]¹z¨À¯
�æí��jº¿YyZc�­Yu�n]w�±Zº¯{�{Y�bº�º-�½yYu�¶º.³��¹y�²¿zºc

b�Y�©Z$t¿�yu�±M�½yYu�¶.³��µv´´§��z�¯�¶º] ¶º�z��²¿Y�yu
®�À³Z-yY¹z¨À¯�½Yz]�Z°³�¹ º�³�±Z¨¯Y��¿Yzº�b�¹u�Z¯z��½Z·

¾¯�®·Yz��Y{�½yZ°À]�¹ uZ���v«º¯�½Zº·[¹zº¨À¯�¶º¬°k�{Yv�Z]�
½zºd§Z]�²¿zºc®º¸¯~´k�½Z·�½zd§Z]��b�º-�uZ���ª¯Z��½Zº·

¶³º-�{Y�½yZÀ�]�¶§�v´d�·�}Z³º¯¹uº�¶¿º��¹ Z·Z¯z���±M�½Z·
Yzºº-v´dºº�·��ë��}ºººWyºW�}º§º§º¬À�Zdºº�Y�²Àºº´#�®ºº· ¹

~³%ºdÀ�º³º¯�Z¿zd�À«�¹ ~³Y&³z�z��­º¿v¿zd�¬§��¾º¬§�ZÀº�¿z�Y
v´d�·�b�º-�½Y{�½yZ°Àº] ½Zº·½zºd§Z]�²¿zºc®º¸¯�{Y�é�yu��

bº�º-½Zº·½Yyº¬��{Y�¾�t]��¦Àd§Ç�½Zº·½zºd§Z]���¬dºt¯�
¾¯�ªÀ¨�c�Yy�¶Àº«¹Y�¾º]¹z¨À¯b�º-�±uYuyYz£�{Y�~��¶§��v´·u

¶¿º���½yYu�¶º.³�yº�´º¯ ¶º] �¶³Zsuzº� yuZ¸³M�b�¹uZ¯z��½Z·
º]¶¾º¯ Zº°³�¹ ºº�³�b«º¸º�v´º´§�èå���¦Àd§Ç�½Zº·½zºd§Z]

yº��YzÀ��¹ ªÀ�¹zWM¹z¨À¯��b^h¯�­z-�v´d�·�¾¿Z·�½zºd§Z]¶§��Y{
aYyvÀ·º]z§��zºÀ°tc�¾º� yu©º�p¯�±Yº´��¶]�aZd§Ç�¶]�Yy�Z·

¾¯�ª¿v^c�¾¬�Yv´´§�~´k�²¿zc�®¸¯�{Y¶]�¢¬�d¯�½Z·½Z·�½zd§Z]
¾¯�¦Àºd§Ç�}º§º§ºd§Ç�±Yºcº³yZ§��}º§º§ºd�zd�Y��}º¬À�Z]ºd§Ç�

uz]�­Z³�Yy�}º§º§º¿v��¹ ¥ºd�º³º§º«��­º¿zd§Z]�æé��
.´·��¦Àd§Ç�½Z·�½zºd§Z]�Àp¯�yu�¶§�¾¯ZµYz°·�b�§�½Z·
¾¯�yYz£�z.¿u�½Z·�[¹z¨À¯�Z]²À]�{Y�Z¿�¾-v³yYu{Z]�f�Z]��v³zÀ-

¾¯�Z¸³M�²d�yv³uz-�¾¨Àd§Ç�®�À³º-Zd³M�¶§�µv¿v��²¿Y�{Y�µuZ d�Y
¾º¯ µv³Yººs¶]��uº�{Y�µuZ d�Y�½Zk�¶] [º¬�¯��¹y�¦¿�±Yº´�

¾º³u¹|�Y¶º] ¾¿ZÀ°Àº� ½Zº·®º�À³Z-yY¹z¨À¯�©zºd´§�yº�´º¯½Z·
uyYu�yYz£�±Zº��td¯�¶kººc uyºº¯ ¾º¿Yx��uYºº¯ yu�[ºº¬�¯Z³�
{Y�½yZÀºººº�]�½¹y�¦Àººººd§Ç�½Zºººº·½zººººd§Z]�{Y�¾ººººsz]

®º�À³Z-yY¹z¨À¯­z-�b�¹uZ¯z���ºº�t]�uZº���ªº¯Z��½Zº·
¾º ´¯Z·Y{�½yZ°À]�{Y�¾sz]�²À´#�®º· ¹v³yYu�¾-v³yYu{Z]�zgY��Z]

¶À�z��¶§�²º¿YY ¢À£u�®�À³Z¨¯�¾«¹��µv¿uz-�mz�¯�½uZ¿{�½Z·zg

b�§�¾-v³yYu{Z]µv�³�²�¹y�¢À£u�yº��¶] ±º´§Zc�¾¨Àd§Ç�½Z·
bº�Y�µvº³yYu{Z]�aZ^À§zºc ²Àº] {YZ·�½zd§Z]�²¿Y�¶¬À�¹�¶] ¶§�½Y

¾º¯ vÀº«ºc¾¯��uº�¦ÀcºÀ]�¾d³M�¶]�±YºcªÀd�Y�½u��Z·��'\DFHW\O��
²¿zººc¹y�5HXWHULQ�²ÀWºdºº�Y���$FHWRLQ��ç¹è�©Y�½u�±Zcººº]

�����EXWDQGLRO�Zdºº�Y��vÀWv«�$FHWDOGHK\GH�¾ºº«M�½Z·vÀºº�Y��
v´º³Z¯½Z·vÀ�Y��¦À¯z��¹ ¦À³ºÀ�¹z���¦Àd�Y��¦Àd§Ç�½Z·vÀ�Y�

®¿|³M��¥ZÀº³º¯M��uY{M��zº#�©º³ZcY��Z·�½zd§Z]�µv´´§�¶¿|lc�½Z·
²Àº�º¿zd§Z]��±%¹yvÀºW vÀº�§Yz�²À�º¿zd§Z]�¶]Z�¯�uYº¯��Zº·�Z·

�°lc��¶dsZ´�Z³�b�À³º-Zd³M�aZ^À§zºc'�À�Y�º´À¯M��·Z§��Z·v
ªÀº�³Zd��·Z§��ZÀoY�±ºÀ�YvÀ�§YS+yu�b]Z£y�¹ bÀ�°k�®§Yzc��

uº°³�µyZ�Y�¾º¿Yx��uYºº¯ �zº�¯�ì�î�ÎÐ�æé�ÎÒ�ÎÓ�æì�æí�
æî�ÏÍ�ÏÔ�çí�ÐÎ�ÐÏ¹èè��

�¹y�{Y�¾ººº¨¿¶ººº] bººº�º-�¶ººº�z��yu�©ºººº°�¯�½Zººº·
�z�¯¶d�]��µv´´§¦Àd�È��yu�±M�½v´]¹ Yº·�¶]�wº ³�ª]Z£�½Z·

Yzº£¶º� £�yu�±M�±uYu�y{Zº]¹y�yYu�©Zº$t¿�½Zº·½Yzº][Ztd³Y�
bººoYy±Z-v´ºº´§ �zºº�¯�zººcbºº�Y��ÐÍ��¾�¿Yzºº� ²Àºº´# yu

Zº¯u�aZ³Zº�º³�¹ aYzºÀÀ�c��zº�¯�yu�>Çºº°�¯��bº�º-�½Z¯u
±M�{Y�zcÇZ]�¶ºkyu�v´º# Zºc uZº°l³Y�¶º] ¦¿u|º³�¾¯�yYz£uzÀ-�

�·¹&º�¶¿º��{Y�µuZ d�Y��v·�Z]�½uZ¿{�>Zd^�³�½Zº·d§Ç�½Z·¦À
²Àºº�º¿zd§Z]�Zº¿}ZÀºº¤¯�yu�¹ �Zºs ½Zºº¯u ¦º¿ yu�Zºº¸³M�½Zº·

¾·Z.�¿Z¯{Myº�´¯�¶]®�À³Z-yY¹z¨À¯�uYv�c��·Z§�[º¬�¯Z³�½Z·
b�Y�¶d�z-�­Zl³Y�½yZ-v³Z¯�±uº°³�¾º³Çº��¹�¾«¹½Z°³�¹ º�³�

¾�À^��¾]¹z¨À¯�yº¬��z]�Z¸³M�zgY�¾.³º.#�¹ ¦Àd§Ç�½Z·�½zd§Z]
�´��}ZÀ¤¯�yu�¹ �Zº¯u�±Zº�º³�Zº] bº�º-yYz£�¾�yz]�uyº¯�¾d

b�Y�¶d�zº.³��¿Yz��yu�yº§x �̄zgY�¶§�b�Y�µv��¾����·¹&��²¿Y�yu
uuz-�¾�yz]�¾¿Z̄ u�aZ³Z�º³�Z]�¶³Zsuz��yu�½yYu�¶.³�¹ ¾d�´��vÀ«ºc�

�¹y�¹ uYº¯Z·
uYº¯
æ�b�º-�
yuµuZ d�Y�µuz§�qz#�¹Z-�bº�º-�{Y���·¹&º� ²º¿Y�v�½Yz]

¹Z-�¶�Ç�µZ-�µº¬£�b�º-��yº�´¯�²º¿Y±uz§�¶��£�¶��£�{Y�~���
¦¿��¤��±vÀº³Yyx-�¹µzl´��Z]�¾d�´��b�º-�qz#�{Y�yZ]¶§�½Y
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©ºpc�½¹y�z]�¦Àd§Ç�½Z·�½zd§Z]�{Y�½uYv�c�zÀh¨c�¹ v�y�zgY�¾�yz]���

���

z�£�¶]�½x�Z´¯�½YyYuê¾¬À¯�Z]�¹ �uº]�zd¯¦Àd��Y��¿Yz��b¿Z�y
b�z-�yYz£�µuZ d�Y�uyº¯�µuZ d�Y�uyº¯�b�º-�¾]z#çèv�yu�

¹S+±M�u¹vo�ìê�êuº]��

Ï�¶¿º��¦Àd§Ç�¾]¹z¨À¯�½Z·
Ç ½Z·�½zºd§Z]ayZ^���·¹&��²¿Y�yu�µuZ d�Y�uyº¯�¦Àd§Y{Y�v³�

¶¿º��¾W{Z§�¶³º-z¿{�¾W{Z§�}º¬À�Z]ºd§Çæåç}º§º§ºd§Ç�¹
¶¿º��~Àd§Ç�¾d�Y�½u�¶d¿yY¹�~Àd§Ç�¶³º-z¿{�~Àd§Ççåç¶§�

µuy¹Mzº� {Y�>È^º£½{Z�Yvk�±Yzº¿Y�¾º¯º]�½zÀº� ½Zº·�è�yu�¹
¾¿Zºº�Z´��aZ¤Àºº¤pc�¹ ­ººº¬��vººoY¹�¾·Z.ºº�¿Z¯{M��°dººl¯¹

­Z³v³v¿uz-�½yYx-�

Ð��Àp¯�b�§�½Z·
yº�´º¯¶º]®�À³Z-yY¹z¨À¯�¾¬§��yZ°��½Z·�½zd§Z]��½{Yº·�½Z·

}Z³º¯¹uº�� �¦Àd§Ç­z��¾¬§� �Z·}º§º§º¬À�Zd�Y��Z·��}ºWyºW
!yZº£Z·�¦�§Z·z°t¯�¹ Z·�\Àczc�¶]�¾¬§�ZÀ�¿z�Y�½ºld�k��

�Àp¯�{YbÀ¬��b�§�½Z·yZ-M�b³Z§�3ODWH�FRXQW�DJDU��056
yZº-M�GH0DQ� 5RJRVD� DQG� 6KDUS��&)&yZº-M��&HWULPLGH�

IXFLGLQ�FHSKDORULGLQH��95%/yZ-M��&U\VWDO�YLROHW�QHXWUDO�
UHG�ELOH� ODFWRVH�yZ-Mzº§yZ�uz]���%DLUG�3DUNHU�DJDU��Àºp¯��

zºº°t¯�µyZºº���½¹Zººo�{ºdºº§Ç��yZºº-M�ª¨À´ ¯Yzºº¬§�&*$�
�<HDVW� H[WUDFW� ± GH[WURVH� ± FKORUDPSKHQLFRO� DJDU�¹

(0%��(RVLQ� PHWK\OHQH�EOXH�DJDU�v¿uzº- µuZ dº�Y��½Yzº]
µ{Yvº³Y¶º¤¬�¯�bº�¬��½zºÀ-µZ.d�u�{Y�¦Àd§Ç�½Z·�½zd§Z]�½Z·

zd¯ºcº�¹zd¨�º�Y©vº¯6KLPDG]X� �3�1� �������������89�
��������.\RWR��-DSDQµuZ d�Y�v���

Ñ�¶d�]�½v´]
¶dº�]�½Yzº]Àº³ ¾¨Àdº�È���¹zº� {Y��bº�º-�½v´º]º¬À§�®¿¾

¾º¬�±zÀd�Y�3RO\VW\UHQH��36��¦¿��¹z��¶]�­º�º¯��z�¯�yZ]¹
¾º¬��®¬Àº�®§�¶dÀº�³Yu�Zº] ²¬ÀºcY�/RZ�GHQVLW\�SRO\�HWK\OHQH�
�/'3(��±&Àºº�§Y�¶ºº] wººº ³�ªºº]Z£�¹�çLQæååK�çéFF�êêå�

v��µuZ d�Y�

�¹yZ·
Î�µ{Yvº³Y��¹y¶¤¬�¯�b�¬��½zºÀ-½Z·�±ºÀ�³Z��º�½Z·�

Àd§Ç�½Z·�½zd§Z]¦
¾l´ºº� ay¹vºº§ �¹y�{Y�µuZ dºº�Y�Zºº] yº�´ºº¯ ²ºº¿Y�½Yzºº]

�7XUELGLPHWU\�iº¯�©º��yu�yº³�[xºk ±Y|ºÀ¯��ëååzd¯º³Z³�
µ{Yv³Y�µv��z§w�aZ�t�¯�Z]�zd¯ºcº�¹zd¨�º�Y�µZ.dº�u�yu½zÀ-

vº��uYvº�Y�}Zº�Yz]�~�º�µv¯M�b�u�¶]±Y|À¯�{Y�µuZ d�Y�Z]�¹
kººº« [xººº«ºº¶½Zºº·æ�å�ç�å�è�å�é�å¹ê�åZ��¦ºº¯v´ºº«y
�0F�� )DUODLQG��c��ºd§Z]�uYvº¶¤¬�¯�yu�Z·�½z·ºµuZ d�Y�uyº¯�½Z

v¿uz-�¶^�Zp¯�Õ��

Ï�b�º-�nÀ¤¬c
¶]�µuz§�qz#�b�º-b�¬�æåé&)8�J¦Àd§Ç�½Z·�½zd§Z]�{Y�

v¿uz-�nÀ¤¬c��µuZ dº�Y�uyºº¯�b�§�b�¬��yº�´¯�²¿Y�½Yz]½Z·
�º¿Z¯��Àºp¯�yu�µvº� ¶Àº¸c056z.´¿y�©º¬p¯�Zº]­yZ¸#�¦¿

º�yYv¤¯�¹ v��®À�´c�±¹zdê¾¬À¯�¶]��¶³Z-Yvk�yº��¶] Z¸³M�{Y�zdÀ«
] ¹ �¶�Zº�Y�bº�º-�º¬Àº§ ¦º¿¶av¯ê] ¶¤À£u�¶¹ �º¬t¯�b£u

v¿uzº- bsYº´º¨¿�¶³ºº°³�¶º]�|À³�v·Z��½Z·ê¾¬À¯�©º¬p¯�zdÀ«
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©ºpc�½¹y�z]�¦Àd§Ç�½Z·�½zd§Z]�{Y�½uYv�c�zÀh¨c�¹ v�y�zgY�¾�yz]���

���

©¹vkë�½yYu�¶.³�av¯�©º��yu�b�º-�yu�¾¬§�ZÀ�¿z�Y�½ºld�k�
yZ°Àcç


 yZ°Àcæ

 v·Z�
 ½yYu�¶.³�av¯�{¹y�

b^h¯ b^h¯ b^h¯ z �b^h¯ ¾ ´¯ b^h¯ æ¾ ´¯ ¾ ´¯ ¾ ´¯ ç¾ ´¯ ¾ ´¯ ¾ ´¯ è
� ¾ ´¯ � é
� ¾ ´¯ � ê


��µv�³�nÀ¤¬c�µuz§�qz#�b�º-�


��� nÀ¤¬c�µuz§�qz#�b�º-¾W{Z§�}º¬À�Z]ºd§ÇZ]�µv



��~Àd§Ç�}º§º§ºd§ÇZ]�µv��nÀ¤¬c�µuz§�qz#�b�º-�

º��²¿Y�nÀ�ºcyu�¶§¶³º°³�®l´��¹ ­yZ¸#�½Z·{¹yyZ°Àc�¹ v·Z��½Z·çv´d�z.³�yYz£��¿Z¯{M�uyº¯�²¿Yz]Z´]�¹ v³v��v�Z���

¶�Ç��Èsz]��z-z^°·�¹ ¹Z-�µuz§�qz#�bº�º-n]w�µ{Zc�½Z·
�¯��µvº� ¶¤º� ¹°ºº®kZ¸c�uyº¯�Z·�½zd§Z]�¶¬À�¹�¶] >Yz�p´¯�>Çº

¾¯�vº�Z��¹ ¶d�zº- yYzº£v³º��{Y�~��¶¬�Z�È]�>Çº°�¯�b�º-
Zc�z ��½Z¯u�Z]�¶³Zsuzº� yu��vÀº«ºc&$�zh§Yvo�Z¿�¹&$��

¯ ½yYu�¶º.³ºº¾uº���¾]¹z¨À¯�z�³�{Y�¶¬X�¯�²¿zc�®¸¯�¹y�²¿Y�{Y
-Z¯zº�b�¹u�Z¯zº� ¹ Z·Yz²¿Y�yu�±Z�¿Z°³�¹ º�³�¶§�v´d�·�Z·

b�Y�zº¿x�Z³�[Z´ºdkY�¾ºcyYzo��Àº��~´k�¶�]Yy�²¿Y�yu¾¿Z·
v´dºº�·�½zººcuZ¿{�bÀºº°·Y�½YyYu�}Z³º¯¹uººº� ±ººº#�²Àºº] yu

}Z³º¯¹uºº�®¸¯��¤³��¾kYz��}Z³º¯¹uº���Z·¾-uº«M�yu�½zc
b�YyYu�b�º-�±Yº´��bpc��\^��²À°·�¶]�¹~®�À³Z-yY¹z¨À¯
bº�º-�µ&º¿¹nb�Y�µvº� ¶dsZ´º���¶d�x-�aYyº�c��Èsz]

¶dº�Z¿¶³ºº- ¶º§ bº�Y�±M�{Y�¾º§Zo�vº¿vk�½Zº·�¬dt¯�½Zº·
v³yYv³�¹Z-�b�º-�uZ���yu�¾³Yv´#��¤³�zd§Z]ºd´À�Y��¿Yz��yu

¶³Zsuzºº� yu�½yYu�¶ºº.³�&� $��µuYººº³Zs�½Zºº·½zººd§Z]�{Y
¶¿ºº� �¶º�Z¿zd§Z]¹zd³Md³M�½Yz-Z¯zº� ½Zº·|À³��ÈÀ�^¬§¹zd§Z]¹z

¾¯v´´§�Z°³�¹ º�³�b�º-�yu�v´³Yºc�¾d£¹��¤��Z·È³º°«Z��¾«¹
{Y��Àp¯�ayYzo�¶ºkyu�¶º§&$��zÀh¨c�¶]��¹z���u¹y�zcÇZ]

uº°³�v´·Yºs�¶³Zsuz��yuZ¨ÀdÀ«º§¹zd³M�ZÀ´À�z¿��z ��½ÇZ]�½Z·
¾¯�|ºÀ³v�Z]�¶d�Yu�b�º-�¾-uº«M�yu�¾°¸���v³Yºc�]¶�©Zoz·

v³yYu�¾�¤³�bº�º-�¾º-uº«M�yu�¶º§ ¾º¿Z·�½zºd§Z]�²¿zºc®º¸¯
ayZ^�Y{Y�v³��~³%�¾«Z¨«M��È�§Yyº¯��zd§Z]ºd´À�Y��}Z³º¯¹uº�

�­º¿v¿zdººº�¬§��}º¬Àººº�Z]��}º§º§ºd�zdººº�Y��}º§º§¹zºº¨À¯

~º�À¯ºd�zd�Y�¹ È³º°«Zº� �ZÀº�¿z�YZº·�aZ¤À¤pc�j¿Zdº³ ¶dº^«Y
bº�º-�yu�¶º§ bº�Y�µuYu�±Zº�³��¬dºt¯�Èsz]��v�Z��½Z·

bºº�º-~´ººk �®«Zºº� ½Zºº·v´dºº�·�u¹vºº�¯�¾ºº¿Z¿zd§Z]�½Zºº·�
¾º�yz]µuYu�±Z�³��¬dºt¯�½Zº·qz#�b�º-�yu�µZ-�z·�¶§�v³Y

�¹Z-�µ{Zc�µuz§îayº��yu��v�Z]�¶d�Yu�uºk¹�¾¿Z¿zd§Z]�~´k�
Z¸´c��uuz-�v�Z��¶§�¾³Z¯{�Zc�©Zº$t¿�yu�±M�½yYu�¶º.³é�~´k�

Yu�v´·Yºs�ªÀ¨�c�Yy�\«Z��yº¬�u�é�ì�æé��
�·¹&º� j¿Zdº³µuYu�±Z�³�Z·µuy¹Mz��¶§�v³Yµv°��¾¿Z¸³�½Z·

}Z³º¯¹uº��®º�À«º]Zd¯i|«�uYº¯��Z·�6OLPH�Z·zd�Y��Z·vÀ «º���
v´d�·�¶´À¯M�½Z·vÀº�Y�¹�}º¬À�Z]ºd§Ç�¶§�¾cyº��yu>Zcv°��Z·

¾¯�vÀ«ºc�[z#�½Z·vÀ�Y�¹ yYz��uYº¯��¦Àºd§Ç�vÀº�Yv´´§�±Z¯{
] ¾«º¬º� ®Àº�¤c}º¬À�Z]ºd§Ç�{Y�¾ºszyu�Z·&$�u¹vo��é�í

bº�Y�µv¿uzº- �yY|º- b�Zº��çî�¶�«Z�¯�²¿Y�j¿Zd³�Zº] ¶º§ �
uyYu�b¤]Z�¯�

µuYu��yY|-�±YyZ¨°·¹�±ÈÀ�¹ ¾§Z��}º¬À�Z]ºd§Ç�¶§�v³Y
±uz§�¦�s�¹ zÀ°tc�¾º� yu�¾º�Àd§Ç�½vÀº�Y�}ºº§º§º¿v�

¿ ²d�y�²À]�{Y�\kº¯�¾§zc�¦�s�~À�º�Z¨ÀdÀ«º§¹zd³M�ZÀ´À�z
¾º¯ ©Zº$t¿�½Zº¯u�yuv³º��µv·Z�¯�²À´#�®·�±Yz.�·¹&��²¿Y

µuzº§�µuy¹Mz��²¿Y�½yYu�¶.³�¾��yu�¶§�vº³YS+]¶�·Z§�av�
¾º¯vº]Z¿��·¹&º� ¾ºsz]�j¿Zdº³µuYu�±Z�³�Z·½Z·�½zd§Z]�¶§�v³Y

] ¹ v´d�·�Z°³�¹ º�³�¶]�yuZº£ ²Àº¿Z��½Zº·Z¯u�yu�¦Àºd§Ç¶ªÀ«u
aZ^À§zc�vÀº«ºcb]Z£y�¶]�yuZ£��yº§x¯�½Z·Z¯u�yu�v�y�µv³yYu{Z]
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¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­º¬��©Z�®d�·��µyZ°�­¹u��±Zd�]ZcæèíÐ

���

®�À³Z-yY¹z¨À¯�Zº]¾¯�Z¯z��yu�uZ���ª¯Z��½Z·v´�Z]�è�ì�æç�
æé�çî��¾�§º§ºd�zd�Y��¾¬§�yº��¶]yu�¦Àd§Ç�½Z·æå¶kyu�

¾¯�zÀh¨c�¹ v�y�±M�{Y�zd°§�¹ }ºÀº�¬�yu�¾«¹�v´´§éê¶kyu�
v´d�À³�v�y�¶]�yuZ£�æå��ªÀ�Z]ºd§Ç�zd�À]ayYzo�yu�|À³�Z·½Z·

¾¯�zÀh¨c�¹ v�y�zd¸]�¦À¬À�¹|¯v´¿Z°³�²À¿Z��yu�Z¸³M�{Y�¾��]zc
{Yæê¶¿º��¾º��]�¹ ¶ºkyu�{Y�zd°§�¾do�Z·ê}ºÀ�¬��¶kyu�

¾¯�Z°³�¹ º�³�|À³v´´§�æå��
�·¹&º�½Zº·½yZÀº�]{Y�Zºº¸³M�yu�¶º§ bº�Y�¶d�zº- ­Zºl³Y�

½zd§Z]] _v´´§�b��Zp¯�±Yº´��¶]�ªÀ�¹|¯�¦Àd§Ç�½Z·¾¨¿%º«ºÀ
b�Y�µv��µuZ d�Y�±uz§�uz���¿Yz��bºpc�¾º¿Yx��uYºº¯�j¿Zd³

²¿YZ·��·¹&�½Z·�½zd§Z]�¾�¿Yz��²À´#�yu�¶§�b�Y�µuYu�±Z�³�
¹ v�y�Z¸³M�{Y�zcº¬k��µuz§�b]Z£y�Y{�½yZ°À]�ª¯Yºº� Zº] ¦Àºd§Ç

¾º¯ zºÀh¨cv´º¿Z°³�æî��¶º]º�²dº¿¹{�©Zhº¯ ±Yº´�³YyZ¨°·�¹
�¬��Z]�Yy�¦Àd§Ç�½Z·�½zd§Z]b�FP

&)8�ORJb�º-�½¹y�
yu��zº¯çv³uºº°³�nÀº¤¬c�}ºÀº�¬��¶ºkyu��èè��¶«�²À´#�®·
ºººº�¿Yºz´�/HLVQHU�¨°·�¹ººººº§ {Y��³YyZº­º¿zººººd§Z]�ººººº³yZ

}º¨Àºº¯¹yZd«Z¯/9��­¹vÀºº«%�¥ºdºº�º³º§º«�¹8$/������
¶Àº«¹Y�¶dÀº�³YuZ]�FP

&)8�ORJyu�¹Zºº- bº�º-�aZºº��£�{Y�
au¹zº]ç� ¶ºkyu�v³uº°³�µuZ d�Y�}ºÀº�¬�èå��¾¨�º§�²¿¹

}ººº¨¿yY¹Z]�}º¬Àºº�Z]ºd§Ç�¶ºº§ v³uººº°³�aZ^ººgY�±YyZºº¨°·�¹
�¶§Z��}º¬Àº�Z]ºd§Ç½Y�¾¯º³º¯Z¿zd�À«�¶¿º��¶��v�y�{Y�v³Yºc

±¹zdº� ¹Zº- bº�º-�yu�~³%ºdÀº�³¶º.au¹z]�yu�µv��½yYu
vºº¿Z°³�½zººÀ-º¬k�©Zºº$t¿�¶ºº§ v´ººd�Z¿yu�±YyZºº¨°·�¹ �ºº�º¿

½vÀº�Y�}ºº§º§º¿v�¾º�Àd§Ç+¶¿º��­Z°c�bº�Y�yuZº£½Z·
z´¿¹�~À�º��yu�Yy�~³%ºdÀº�º³º¯�Z¿zdº�À«�:LHQHU�½yYu�¶.³�

½Zº¯uyu�µvº�éb�x-�{Y�v�]�}ºÀº�¬��¶ºkyu�çîzÀ��{¹y�
vº¿Z°³�©Zº���¶§�v³uzº§ aZ^ºgY�½zº] µ¹zº- zº.¿u��·¹&º� yu

~Àºº�º��¶ºº] µvºº� nÀºº¤¬c�¾ºº�Àd§Ç�½vÀºº�Y�}ººº§º§º¿v�
zººcyº ¨³Yz�½Zºº· bºº�¬��yu����������J&)8���yu�

½Zº¯uéª£Yvo�Z¿�²d�y�²À]�{Y�f�Z]�v³Yºc�¾¯�}ºÀ�¬��¶kyu�
uººº� ~³%ºdÀºº�º³º¯Z¿zd�À«�vºº�y�zººÀsPc�{Zºº� ±vºº� ¾ºº³Çº��

z.´À¬#�6FKLOOLQJHU�¶³º°³��³YyZ¨°·�¹¹ ¶«Z�º-�b�º-�½Z·

zd§Z]Z]�nÀ¤¬c�{Y�~��Yy�¥ººs½½Z·Z¯u�yu�¦Àd§Ç�½Z·å�ç�ê¹
ëv³uº°³�½yYu�¶.³�LÈs��¿Yz��bpc�}ºÀº�¬��¶ºkyu��j¿Zd³

¶kyu��¬dt¯�mº���²À]�a¹Zº c�¶º§ uYu�±Zº�³��·¹&º� ²º¿Y
ayYzººozººÀh¨c�¹ vºº�y�zºº] ½uZºº¿{ zººÀgPc�¡ººº� �¬dººt¯�½Zºº·

uyYv³�¦Àd§Ç�½Z·�½zºd§Z]�½vÀ¸��z.¿u�¾�·¹&��{Y�¾�t]�yu
µuzº§ qzº# bº�º-���³YyZº¨°·�¹Z]�Yy�ª¿zd�Y�zºÀ��¶«Zº�º-�

½zºd§Z]}º¬À�Z]ºd§Ç�¹ ~³%yº¿u�­º¿zd§Z]�º³yZ§�¦Àd§Ç�½Zº·
\Àczºººc ¶ººº] ½Zººº· bººº�¬��Zººº] ­ºd³Z¯zººº�J&)8����u¹

J&)8� ����� uyu�é¹æå�¿Yzººº� yu�}ºÀººº�¬��¶ºººkyu�
v³uz§�nÀ¤¬c�½{Yº·�¾¯�±Z�³�j¿Zd³¾-v´´§�yZ¸¯�bÀ¬]Z£�¶§�v·u

¯ yºº¬�yu�b�º-�¾�À^��¾º]¹z¨Àéµuº]�zd�À]�\cYz¯�¶]�¶kyu�
bº�Y�µv��­Zl³Y�|À³�ª¿zd�Y�­Zs�b�º-�uyº¯�yu��·¹&��²¿Y
bº�Y�¾¯�±Z�³�j¿Zdº³µuZ d�Y�uyº¯�¦Àd§Ç�½Z·�½zd§Z]�¶§�v·u

yu��·¹&º� ²º¿Y�yué¶dº�³Yºc�}ºÀº�¬��¶ºkyu�¹ v�y�{Y�v³Y
v´´§�½zÀ-º¬k��sZ��½Z·�½zd§Z]�zÀh¨c�ê��

c �Z^ºcyY²À�º¿zd§Z]�vÀ«ºµv¿uz-�aZ^gY�|À³��Àp¯�½Z¯u�Z]�Z·
b�Y�²À�¿yY¹�Z]�¶§�b�Y�µv���t�¯�©Zh¯�±Yº´��¶]01¶§�
ººº]¶¶§Zººº� }º¬Àººº�Z]ºd§Ç�¶¬Àººº�¹½Y01��}º¬Àººº�Z]ºd§Ç

}ºº¨¿yY¹Z]�¾º¯ vÀº«ºcayYzo�¶kyu�yu��uº�Z��½Z·¿yu�¹ ²À
¾¯�vÀ«ºc�©Z$t¿�au¹z]uº��æî��

±Z°·½yº�À³�¶¯v¤¯�yu�¶§²¿Y�Z]��v��µyZ�Y�|zgY�®�À³Z¨¯�¶§
¾«¹��b�Y�µv�³�²�¹y�¢À£u�yº��¶] �¾¨Àd§Ç�b�§�¾-v³yYu{Z]

¦ÀcºÀ]�¾d³M�v´³Z¯�¾cZ^À§zc�vÀ«ºcvÀ�§Yz���©º³ZcY��ªÀd�Y�½u��Z·
¾º«M�½Z·vÀº�Y��vÀWv«Zdº�Y��±%¹yvÀºWv´º³Z¯�¦Àd§Ç�½Z·vÀº�Y�

À³º¯M��uY{M�[z#�½Z·vÀ�Y��¦À¯zº� ¹ ¦À³ºÀ�¹zº� �¦Àdº�Y�¥Z
²Àº�º¿zd§Z]��aY¹|º´]²À�º¿zd§Z]�¶^º� �Zº·®¿|³M��Z·¶¿|lc�½Z·

±ºÀ�YvÀ�§Y�ªÀ�³Zd���·Z§�²À´#�®·�¹ �Z·�½zd§Z]�µv´´§��LZÀoY�
�·Zº§S+Yy�¾¿Yx��uYº¯��z�¯�yu�b]Z£y�¹ bÀ�°k�®§Yzºc �

¾ººº¯ Zººº¸³M�¾]¹z¨À¯vººº� ª¯Yºººº� {Yv´ººº³Yu�Zººº]¶ººº] ¶kººººc
¶¿ººº� ½Zºº·¾ºº-&¿¹²ºº¿Y�yu�µuZ dºº�Y�uyººº¯ ½Zºº·��·¹&ºº�

º]¶¾¯�zº�³²À�º¿zd§Z]�vÀ«ºc��v�y�²À�º¿zd§Z]�¶]Z�¯�uYº¯�¹ Z·
�¾#yZ£vºººº� uYººººº¯ �¶dsZ´ºººº�Z³�bºººº�À³º-Zd³M�aZ^À§zººººc
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©ºpc�½¹y�z]�¦Àd§Ç�½Z·�½zd§Z]�{Y�½uYv�c�zÀh¨c�¹ v�y�zgY�¾�yz]���

���

®¿|³M�¹ ¦Àd§Ç�vÀ�Y��vÀWv«Zd�Y��±%¹yvÀºW vÀº�§Yz�¶¿|lc�½Z·
®�À³Z-yY¹z¨À¯�v�y�{Y�¾-v³yYu{Z]�yu�Z·�½zd§Z]�µv´´§uyº¯�½Z·

¾º�yz]�®º�À³Z-yY¹z¨À¯�ªº§½Zº·!yZ£��½{Yº·Z·�Z·z°t¯��
}Z³º¯¹uº���¦Àºd§Ç�½Zº·½zºd§Z]­z��¾¬§�¹ Z·Z·�¯ zd�À]Rzg

µuºº]v³Y�½YyYu�¶´À¯{�²¿Y�yu�b�Y�²¨°¯�|À³�ª¯Yº��z¿Z��¶#z-
v´�Z]��¤³�

¶lÀd³½zÀ-
²º¿Y�¶º] ¶kººc Zº]¾-v³yYu{Z]�bÀ¬]Z£�¾W{Z§�}º¬Àº�Z]ºd§Ç�¶º§

¾¯�±Z�³�uºs�{Y�¾]ºs¿Y�¶lÀd³�yu��v·u¾¯�½zd§Z]�²¦¿��v³Yºc
ªÀº�³Zd��Zº] bº�À³º-Zd³M�¶¿ºº��±Yººc�Z¿�±uz]�²Àº] {Y�\º�Z´¯

¹ uZ���v«ºº¯ ®º¸¯�½Zº·½zºd§Z]�½Zº°³�¹ ºº�³�±uzº§ �£ºdº¯
¶d�]�bº�º-�½Y{�½yZ°Àº]µv��½v´]¹ ½{Yº·��¿Yz��yu�¶§��½Y

²À]�½Z·Z¯u�yuæ�¹&$�¾¯�¶�z��v�Z]��uuz-�

�]Z´¯uyº¯�µuZ d�Y
Î�µyZ°���±Yz¿Y�¾¬¯�uyYv³Zd�Yîîì�æèìé�!yZ£��yZ°��¹ ºld�k��¹yZ·�¦�§Z·z°t¯�¹ Z·�]¶yu�¶´-z���yZ°���¹y&$çê�

iz§��±Yz¿Y�¾d�´��aZ¤À¤pc�¹ uyYv³Zd�Y�¶��R¯��®·u��Z#��­¹u�z�³�v¿vlc�
Ï�µyZ°���±Yz¿Y�¾¬¯�uyYv³Zd�Yææîé�æèìé�¾¿Z�Z´���¹y{Çº-Yº§�}ºWyºW�}º§º§º¬À�Zd�Y��yZ°��¹���¾¿Yx��uYº¯�yu��Z#�

iz§��±Yz¿Y�¾d�´��aZ¤À¤pc�¹ uyYv³Zd�Y�¶��R¯��©¹Y�z�³�v¿vlc��®d�·�
Ð�� �¾³Yºlt³�½z^§Y�æèìé�b�§�¶À¸c½Yzd§u�¶«Z�y� �Z¸³M�©Z¿zd§Z]�¾d³M�±Yºc�²ÀÀ�c�¹ %Z�º¿zd§Z]�¶]�­¹Z¤¯�¦Àd§Ç�z-{Z�M�½Z·

¾��tc�3K�'�±Yz¸c��}yv¯�bÀ]zc�µZ.�³Yu�¾¨�|��µv¨�³Yu��½%º«ºÀ]¹z¨À¯�¶d�y�yu��
Ñ�±�¾´§y�æèìì�b�º- �¿Z´��¹ ­º¬����±Yz¸c��±Yz¸c�µZ.�³Yu�aYyZ�d³Y��­¹u��Z#�çèå�æíå�
Ò�� �½vÀ¸��æèìê�b�º-�¾¨¿%º«ºÀ]�½yYu�¶.³�v���¤³¦Àd§Ç�vÀ�Y�½Z·�½zd§Z]�¾]¹z¨À¯�v¸�¯��Y¹ZgyZ]�aYyZ�d³Y��
Ó��cz¯� �½º��­�m�y �b�z�Yvs�uYvo�[ ��º·z��¾p�Z³¹y�­z¨¯�¾¿Z�y�æèìç�±yv¯�¾¿Yx��½%º«ºÀ]¹z¨À¯��©¹Y�v¬k�

v¸�¯�z�³�
Ô�� �½º�cz¯�����±Z-uY{v°d�¯­�¾°¬�Y¹¥�\¿Z³µuY{�æèìë�±yv¯�¾¿Yx��½%º«ºÀ]¹z¨À¯�¾�¹uz��µZ.�³Yu�aYyZ�d³Y��­¹u�v¬k�

v¸�¯�
�� %DURQ��(�-�'���/�5���3HWHUVRQ��������'LDJQRVWLF�0LFURELRORJ\���WK HG���%DLOH\�DQG�6FRWWV��0RVE\��6\GQH\�
�� %R]RJOX�� 7�)�� DQG� %�� 5D\�� ������ /DFWLF� $FLG� %DFWHULD�� &XUUHQW� $GYDQFHV� LQ� 0HWDEROLVP�� *HQHWLFV� DQG�

$SSOLFDWLRQV��1DWR�$6,�VHULHV�+��&HOO�%LRORJ\��YRO������6SULQJHU�9HUODJ��%HUOLQ��*HUPDQ\�33������
���%XFKDQDQ��5��(��DQG�1�(��*LEERQ��������%HUJH\¶V�PDQXOH�RI�GHWHUPLQDWLYHV�%DFWHULORJ\���WK HG���7KH�:LOOLDPV	�

:LONLQV�&R�
���&DSSXFFLQR�� -�*��� 1�� 6KHUPDQ�� ������ 0LFURELRORJ\�� $� /DERUDWRU\� 0DQXDO�� �WK HG��� WKH� %HQMDPLQ� &XPPLQJV�

3XEOLVKLQJ�&RPSDQ\��5HGZRRG�&LW\��&DOLIRUQLD�
���&H\ODQ��(��DQG�'��<��&��)XQJ��������'HVWUXFWLRQ�RI�<HUVLQLD�HQWHURFROLWLFD�E\�/DFWREDFLOOXV�VDNH�DQG�3HGLRFRFFXV�

DFLGLODFWLFL�GXULQJ�ORZ�WHPSHUDWXUH�IHUPHQWDWLRQ�RI�WXUNLVK�GU\�VDXVDJH��6XFXN���-�)RRG�6FL������������������
���'HJQDQ��$�-���&��:��.DVSHU��:�� 6�� RWZHOO��0��/��7DPSOLQ� DQG� -��%��/XFKDQVN\�� ������(YDOXDWLRQ�RI� ODFWLF� DFLG�

EDFWHULXP� IHUPHQWDWLRQ� SURGXFWV� DQG� IRRG�JUDGH�FKHPLFDO� WR� FRQWURO� /LVWHULD� PRQRF\WRJHQHV� LQ� EOXH� FUDE�
�&DOOLQHFWHV�VDSLGXV��PHDW���-��$SSO��(QYLURQ��0LFURELRO�������������������

���'H� 9X\VW�� /�'�� DQG� (�� -�� 9DQGDPPH�� ������ %DFWHULRFLQV� RI� /DFWLF� $FLG� %DFWHULD��0LFURELRORJ\�� *HQHWLFV� DQG�
$SSOLFDWLRQV��&KDSPDQ�DQG�+DOO��*ODVJRZ��8.�

��� (/�.KDWHLE��7���$��(��<RXVHI�DQG�+��:��2FNHUPDQ��������,QDFWLYDWLRQ�DQG�DWWDFKPHQW�RI�/LVWHULDO�PRQRF\WRJHQHV�
RQ�EHHI�PXVFOH�WUHDWHG�ZLWK�ODFWLF�DFLG�EDFWHULD�DQG�VHOHFWHG�EDFWHULRFLQV���-��)RRG�3URW���������������

��� )RHJHGLQJ�� 3�0��� $�� %�� 7KRPDV�� '�� +�� 3LONLQJWRQ� DQG� 7�� 5��.ODHQKDPPHU�� ������ (QKDQFHG� FRQWURO� RI� /LVWHULD�
PRQRF\WRJHQHV� E\� LQ� VLWX�SURGXFHG� SHGLRFLQ� GXULQJ� GU\� IHUPHQWHG� VDXVDJH� SURGXFWLRQ�� -�$SSO�� (QYLURQ��
0LFURELRO�����������������
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¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­º¬��©Z�®d�·��µyZ°�­¹u��±Zd�]ZcæèíÐ

���

���*LOO�� &�2�� DQG� .�� *�� 1HZWRQ�� ������ (IIHFW� RI� ODFWLF� DFLG� EDFWHULD� RQ� JURZWK� RQ� PHDW� RI� JUDP�QHJDWLYH�
SV\FKURWKURSV�IURP�D�PHDWZRUNV���-��$SSO��(QYLURQ��0LFURELRO�����������������

���*RXOG��*�:��������1HZ�0HWKRGV�RI�)RRG�3UHVHUYDWLRQ��%ODFNLH�$FDGHPLF�DQG�3URIHVVLRQDO��&KDSPDQ�DQG�+DOO��
%ULWDLQ�

���+XJDV��0��������%DFWHULRFLQRJHQLF�ODFWLF�DFLG�EDFWHULD�IRU�WKH�ELRSUHVHYDWLRQ�RI�PHDW�DQG�PHDW�SURGXFWV���-��0HDW�
6FL����������������

��� ,QWHUQDWLRQDO�6WDQGDUG�� ,62������� ������0HDW� DQG�PHDW�SURGXFWV��(QXPDUDWLRQ�RI�PLFUR�RUJDQLVPV�FRORQ\�FRXQW�
WHFKQLTXH�DW����&��5HIHUHQFH�PHWKRG����QG HG���,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��6ZLW]HUODQG�

��� ,QWHUQDWLRQDO�6WDQGDUG��,62���������������0HDW�DQG�PHDW�SURGXFWV��6DPSOLQJ�DQG�SUHSDUDWLRQ�RI�WHVW�VDPSOHV��SDUW�
���VDPSOLQJ���QG HG���,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��6ZLW]HUODQG�

��� ,QWHUQDWLRQDO�6WDQGDUG��,62���������������0HDW�DQG�PHDW�SURGXFWV��6DPSOLQJ�DQG�SUHSDUDWLRQ�RI�WHVW�VDPSOHV��SDUW�
��� SUHSDUDWLRQ� RI� WHVW� VDPSOHV� IRU� PLFURELRORJLFDO� H[DPLQDWLRQ�� ILUVW� HGLWLRQ�� ,QWHUQDWLRQDO� 2UJDQL]DWLRQ� IRU�
6WDQGDUGL]DWLRQ��6ZLW]HUODQG�

��� ,QWHUQDWLRQDO� 6WDQGDUG�� ,62� ������ ������ *HQHUDO� JXLGDQFH� IRU WKH� HQXPHUDWLRQ� RI� FROLIRUPV�� &RORQ\� FRXQW�
WHFKQLTXH��,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��6ZLW]HUODQG�

��� ,QWHUQDWLRQDO� 6WDQGDUG�� ,62� ������ ������ 0LFURELRORJ\�� *HQHUDO� JXLGDQFH� IRU� WKH� SUHSDUDWLRQ� RI� GLOXWLRQV� IRU�
PLFURELRORJLFDO�H[DPLQDWLRQ��ILUVW�HGLWLRQ��,QWHUQDWLRQDO�RUJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��6ZLW]HUODQG�

��� ,QWHUQDWLRQDO�6WDQGDUG��,62��������������0HDW�DQG�PHDW�SURGXFWV��(QXPHUDWLRQ�RI�3VHXGRPRQDV�6SS���ILUVW�HGLWLRQ��
,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��6ZLW]HUODQG�

��� ,QWHUQDWLRQDO� 6WDQGDUG�� ,62� ������� ������0HDW� DQG� PHDW� SURGXFWV�� (QXPHUDWLRQ� RI� ODFWLF� DFLG� EDFWHULD�� FRORQ\�
FRXQW�WHFKQLTXH�DW����&��,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��6ZLW]HUODQG�

��� ,WRK�� 7��� <�� )XMLPRWR�� <�� .DZDO�� 7�� 7RED� DQG� 7�� 6DLWR�� ������ ,QKDELWLRQ� RI� IRRG�ERUQH� SDWKRJHQLF� EDFWHULD� E\�
EDFWHULRFLQV�IURP�/DFWREDFLOOXV�JDVVHUL���-��/HWW��$SSO��0LFURELRO��������������

���.\]LQN��9��������'HYHORSPHQWV�LQ�)RRG�6FLHQFH��3ULQFLSOHV�RI�IRRG�SUHVHUYDWLRQ��(OVHYLHU�3XE��&]HFKRVORYDNLD�
��� /DPEHUW��$�1���-��3��6PLWK DQG�.��/��'RGGV��������6KHOI�OLIH�H[WHQWLRQ�DQG�PLFURELRORJLFDO�VDIHW\�RU�IUHVK�PHDW��$�

UHYLHZ��-��IRRG�0LFURELRO�������������
��� /HLVQHU��-�-���*��*���*UHHU��%��'��'LOWV�DQG�0��(��6WLOHV��������(IIHFW�RI�JURZWK�RI�VHOHFWHG�ODFWLF�DFLG�EDFWHULD�RQ�

VWRUDJH�OLIH�RI�EHHI�VWRUHG�XQGHU�YDFXXP�DQG�LQ�DLU��,QW��-��)RRG��0LFRELRO��������������
���1DGHU�'H�0DFLDV��0�(���1��&��5HPRUH��0��&��$SHOOD��6�1��*RQ]DOH]�DQG�*��/LYHU��������3UHYHQWDWLRQ�RI�LQIHFWLRQV�

SURGXFHG�E\�(VFKHULFKLD�FROL�DQG�/LVWHULD�PRQRF\WRJHQHV�E\�IHHGLQJ�PLON�IHUPHQWHG�ZLWK�ODFWREDFLOOL���-��)RRG�
SURW�����������������

���2NHHUHNH��$��DQG�7��-��PRQWYLOOH��������%DFWHULRFLQ� PHGLDWHG�LQKLELWLRQ�RI�&ORVWULGLXP�ERWXOLQXP�VSRUHV�E\�ODFWLF�
DFLG�EDFWHULD�DW�UHIULJHUDWLRQ�DQG�DEXVH�WHPSHUDWXUHV���-��$SSO��(QYLURQ� 0LFURELRO��������������������

��� =HXWKHQ��3���-��&��&KHIWHO��&��(ULNVRQ��7��5��*RUPOH\�DQG�.��3DXOXV��������)RRG�%LRWHFKQRORJ\��$YHQXHV�WR�KHDOWK\�
DQG�QXWULWLRQV�SURGXFWV��SURFHVVLQJ�DQG�TXDOLW\�RI�IRRGV��YRO�����(OVHYLHU�3XE��$SSOLHG�6FLHQFH��1RUWKHUQ�,UHODQG�
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