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ayYzo�yuÒÔ�ÒÏv¿uz-�¾p���¾³º ��v��uYz-�¾d³Z��¶kyu��
ºººº�µuººººº«M½yZ°Àºººº] ªºººº¯Z��!yZºººº£ ¶ºººº] yxºººº] ½{Z

�)XVDULXP� IXMLNXURL 6\Q��)��PRQLOLIRUPH�¹ YuY¹��¹y�¶º]
±YyZº¨°·�ÏÐ�z·�½Y{Y�¶]�¶§�v��Zl³YÒÍyx]�z-�ÖzdÀ«�¾¬À¯�

z·�yu�yº�º�Y�±ºÀº¬À¯�¦º¿ b^º�³�¶º] yº�º�Y�±ºÀº�³Z��º��{Y
v���º¬t¯�¾]ºs�¶]�¹ ¶�Z�Y�±M�¶]�zdÀ«�¾¬À¯�

¶º] yxº] ±uzº§ yZ°Àºc ½Yzº]yº��Y�b�¬���Zº·bº�À³º-Zd³M
bº�À³º-Zd³M�½Zº·!yZº£ÎÍ¹ zdÀ«�¾º¬À¯�zº· yu�yº�º�Y�±ºÀº¬À¯�

\º�Z´¯�ay¹vº§ Zº] Zº·½zºd§Z]�>Yu¹vºoÎÍÕ FIX�©º¬p¯�yu
²ÀcÇ%Ò�Ïb�Y�µuº]�zdÀ«�yu�z-��

�«Y�[º�z¯��Àp¯�yu
¶]�¾]Ztd³Y�b�À³º-Zd³M�!yZ£�¶¿Yvk�µu�¹ ½zºd§Z]�¶º¿Yvk�µu{Zº¿

¶ºº] ¹ ¶ºº³Z-Yvk�yººº�v´d�zºº- yYzºº£ ¾ºº]Z¿{yY�uyººº¯ �¹y�¹u��
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¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ º¬��©Z�®d�·��µyZ°�©¹Y��yZ¸]æèíÐ

çæë

Î�¶]�½{Z��µuº«M�~���¹ Z·�b�À³º-Zd³M�¶]�Z·yx]�±uz§�¶dº��M�
zº-yZ°À]�b��Zp¯��Z·�b�À³º-Zd³M�±ºÀ�³Z��º��yu�Yy�j³z]�yx]

av¯�¶]��µuº°³�y¹�¶�º��²ÀcÇ%�©º¬p¯�yu�v·Z��yZ°Àc�yu�¹ÏÑ
ayYzo�yu�yººcZ]º¨³Y�yu�b�Zº�ÏÕu¶.³�uYz-�¾d³Z��¶kyu�½yY

v³v��µuº«M�½yZ°À]�ª¯Z��!yZ£�yº��Y�±ºÀ�³Z��º��Z]�±M�{Y�~�
v³v¿uz-�b�§�¾�Z��xº�Z§�½¹y�[º�zº¯ �Àºp¯�yu�¹ µvº��

Ï�¶]�Z¸³M�±uz§�¶d��M�~���¹ z-yZ°À]�¶º] Z·yxº] ½{Zº�µuºº«M
Zº·bº�À³º-Zd³M�¶ºl«Z�¯��Zl³Y�ª^£�b°�£�v´³Z°·�b°�£�²¿Y

Z��º��Z]�y¹x]�b�t³�¶§�a¹Z c�²¿Y�Zº] vº�!yZ£�yº��Y�±ºÀ�³
{Y�~��¹ µv��½{Z��µuº«M�½yZ°À]�ª¯Z�ÏÑZ¸³M�½yYu�¶.³�b�Z��

b�§�¹ ¶d��M�Z·�bº�À³º-Zd³M�±ºÀº�³Z��º��Zº] �yººcZ]º¨³Y�yu
v³vº��yZ°Àºc zº· ½Yzº]ÑÍÍyx]�uv���yYz¨c�z·�yuÎÍÍyx]��

v³v��b�§�
�¾º]Z¿{yY�½Yzº]ÎÒ½zd��½Z·�¦d�c�½yYu�¶º.³�{Y�~º� {¹y�
°Àºc y¹xº] ½¹ZºoayYzºo yu�yººcZ]º¨³Y�yu�µvº� yZÏÕ¶kyu�

z-yZ°À]�¶´-z��av¯�²¿Y�yu�¶§�¾¿Z·�¶$·ZÀ-�v�yu��uYz-�¾d³Zº�
½yxººk ª¿v^ººc {Y�¾ºº� �µvºº� ²ÀººÀ�c��vºº� ªÀ¨ºº�c�Zºº¸³M�½¹y

��
�;� ���Ô�yY|�Y�zº³ ¦º°§�¶º],55,67$7�YHUVLRQ�����

v´d�z-�yYz£�½yZ¯M�ªÀ¬pc�¹ ¶¿|lc�uyº¯�

[�d³M�zgY¶³Zt¬-�yu�½yZ°À]�©zd´§�yu�¾]Ztd³Y�½Z·�b�À³º-Z
>È¯Z§�mz��ayº��¶]�¹ aÈ��bÀ¬�º�Y�\º«Z£�yu��¿Zº¯{M�²º¿Y

v��Zºl³Y�yYzº¨c�yZº¸#�yu�¹ ¾�uZº�c�¾¬�Y�aÈ��0�±Z¯{��
v��YzkY�n���¹u�yu�¶§�uº]�Zº·bº�À³º-Zd³M�½zºÀ-�½yZº§¶º]�

P��avºººº¯ ¶ºººº] Yy�Z·yxºººº] bºººº�t³�ÏÑyu�b�Zºººº�
³M�±ºÀºº�³Z��º�Zºº] ~�ºº� �µuººº°³�y¹�¶�ººº� Zºº·bºº�¿º-Zd

�µv��½{Z�µuº«M�½yZ°À]�ª¯Z��!yZ£�±ºÀ�³Z��º�ÏÑyu�b�Z��
ayYzºººo yu�yººººcZ]º¨³YÏÕ½yYu¶ººº.³�uYzººº-¾d³Zººº� ¶ºººkyu�

v³vº��bº��Zp¯��P�ºº!yZ£�±ºÀ�³Z��º��Z]�Z·yxº] bº�t³
{Y�~º� ¹ µvº� µuºº«M�½yZ°Àº] ªº¯Z�ÏÑyu�½yYu�¶ºº.³�b�Zº�

�yººcZ]º¨³YÏÑu b�Zº�Z·�bº�À³º-Zd³M�±ºÀº�³Z��º��yu�zº.¿
v³v��y¹�¶�º��¶l«Z�¯��

¾ºº�z��aÈºº��6�yu�Öª¯Zºº� �n�ºº�Ô|ººÀ³Z-yY¹z¨À¯�
µyZ°ºº� ¶ºº] �ºº«Y v´ºº] ½Zºº·�¿Zºº¯{M�{Y�¾ºº]Ztd³Y�bºº�À³º-Zd³M

½Z·�¶¿Yvk)����)����)����)����%����%���¹%���¶]�
v³uº]��§�!yZº£ yZ°Àºc ¹ µuºº«M�v·Zº� ¶�Zº�Y�¯ �§�!yZ£uyº

YzÀc�ªÀd¯�aZ³Z�ºÀc�®��µuZ dº�Y�ª]Zc�¹ yuº�ÕÍ��¹u�b^�³�¶]
¶À�ºc�½yZ°À]�²¿Y�©zd´§�½Yz]�z�Zo�©Zo�yu�¶§�uºº] yY|º· yu

uº��¾¯�µuZ d�Y�yº�§�©Z°��yu�¹ µv��Ñ��
�z�¯�yZ]�¦¿�¾¨Àd�È��½Z·��z��yu�µv��yZ°Àc�½Z·yxº]

uZº�]Y�¶º]Ò�ÎÐ�ÎÖv³v��b�§�±¹zd��¥Zs�½¹Zo�zd¯�¾d³Z���
¦d�c�zº· yuÏÍÍyYz¨c�¦¿�±Yº´��¶]�¶§�v³v��b�§�yx]�uv��

v³v¿uz-�yº�´º¯�½Yz]�¹ µv��½yYu�¶.³�¶³Zt¬-�yu�Z·�¦d�c�¶À¬§
vº� µuZ dº�Y�zº�¤¯�[M�{Y�½yZÀº]M�yZ°Àc�z·�yu�µZ¯�¦¿�{Y�~�

½Z·Z�³�v�yu�}Z�Y�z]��µv���yZ°��µuzº¯ ¹ ®«Zº� ½Z·Zº�³
½yxk�ª¿v^c�{Y�~º� ¹ µuzº¯��

�;� ���Ô�yY|�Y�z³�¦°§�¶]
067$7&v´d�z-�yYz£�½yZ¯M�ªÀ¬pc�¹ ¶¿zlc�uyº¯��

j¿Zd³fp]�¹
¥Zººs ½Zºº·¶³ººº°³�{Y�½zººd§Z]�¹ !yZºº£ ¶ºº¿Yvk�¹u�¹vºº�¦ºº¿
½¹y�Z¸³M�¶°·�zgY�¶§�v³v��½{Z�Yº��±ÈÀ-�±Zdº�Y�½Z·yY|À«Zº�

bº�§��Àºp¯�yu�zº-yZ°À]�¾º�¿¹y�vº�y3'$b�§��¹y�¶]�
vº� ¾º�yz]�ª]Z¤dº¯��Yz]ª§�{Y�¾�º¨�¹z¨À¯�½Z·�¾�yz]�}Z

�¿Zº¯{M�uyºº¯ ½Zº·|ºÀ³Z-yY¹z¨À¯ÐÍaYzÀÀ�c�\^º� ¶º¿Yvk�
ª¯Z��®¿È��²¿Y�¶§�v³v��z-yZ°À]�½Z·�ºÀ¬�À¯�yu�¦¿%º«º�zº¯
Z·�ºÀ¬�À¯�±v��®Àt���±vÀº$À��®º· ¶º] �±vº� ¶sZº� ¶sZº�
¾·Z-�¹ Z·�ºÀ¬�À¯�¥º³�±v��ª¨��¾¿º°À«�Zc�½Y�¶«º¬-�Z]�µYz°·

¿{�Zºc ¾pÀ^º�cb�Y�µuº]�¾¿Z¸d³Y�½Z·�ºÀ¬�À¯�±vº� +Y|º.�¶]
½Z·�ºÀ¬�À¯�yu�|À³�±vº� |ºÀ«�¹ ¶º��£�¶º��£��¶¬Wºº§Y¹�µ¹Èº�

v¿uz-�µv·Z�¯�z-yZ°À]�b�À³º-Zd³M�½Z·�|À¯Z-yY¹z¨À¯�[Ztd³Y
v�y�{Y�½yYu{Zº] vº�yu�}Zº�Yz]�½vº�]�½Zº·�¿Zº¯{M�½Yzº]
Z¸³M�yYz��aZp�zc�zgY�yu�¹ ª]Z¤d¯�b�§�yu��z-yZ°À]�¾º�¿¹y¹

{Y�~��z-yZ°À]�yu�¾¨¿%º«º�z¯�aYzºÀÀ�c�uZºl¿Y�¾º³Z¯{�¶¬º�Z�
b�z-�ayº���®·�ª]Z¤¯�yu�bº�§�½Z·�©¹vk�yuÎ¹Ïj¿Zd³�
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yY¹z¨À¯�zÀgPc-½yZ°À]�ª¯Z��½¹y�±ÈÀ-�yY|À«Z��½Z·�¥Zs�b�À³º-Zd³M�½Z·�|À³Z���

çæì

¾]Ztd³Y�b�À³º-Zd³M�!yZ£�¶¿Yvk�µu�¹ ½zd§Z]�¶º¿Yvk�µu{Zº¿ zºgY
yx]�½¹y�½yZ°Àº] ªº¯Z��!yZº£ �º¿¹y�vº�y�{Y�½zºÀ-º¬k�yu

yu�yx]�¾³º ��v��ayº��¶]��µv��µuºº«M�>Z�º´º�¯x�Z§��Àp¯�
b�Y�µv¯M�[º�z¯�¾�Z��~³Z¿yY¹�¶¿|lc�©¹vk�{Y�¶À«¹Y�¶lÀd³

�¿Z¯{M�¹u�ayº��¶]�¶§�¾�yz]�²¿Y�{Y�µv¯M�b�u�¶]�½Zº·µuYu
�¹y�¹u�¶]�¹ b�À³º-Zd³M�½Z·�!yZ£�¹ Z·�½zd§Z]�½Yz]�¶º³Z-Yvk
yYu�¾´�¯�v�yu�¦¿�n���yu�Z·yZ°Àc�zgY�¶§�uYu�±Z�³��v��Zl³Y

bº�Y�²À.³ZÀ¯�¶º�¿Z¤¯Z]�b�À³º-Zd³M�½Z·�!yZ£�¹ Z·�½zd§Z]�zgY
vººº�yu�}Zººº�Yz]�[º�zººº¯ �Àºººp¯�yu�v·Zººº� ¹ zººº.¿v°·
yu��v¿uz-�ªÀ¨�c�Z¸³M�½¹y�zº-yZ°À]�¶´-zº� ¶º§ ¾º¿Z·�¶$·ZÀº-

½Zº·©¹vºkÎ¹Ï½Z·�½zd§Z]�¶§�v·u�¾¯�±Zº�³�%�����%���¹
½Zº·!yZº£)����)����)���¹)���¾]Z¿{yY��¹y�¹u�z·�yu�

¾º´�¯�a¹Zº c�µvº�v´d�Yu�v·Z��Z]�v�yu�¦¿�n�º� yu�½yYu�
v�yu�²¿zºcÇZ]�\^º� yºº§x¯�!yZº£ ¶º¿Yvk�yZº¸#�²Àº´#�®º·
¾«¹�v³v��ª]Z¤d¯�b�§�yu�zº-yZ°À]�¾º�¿¹y�vº�y�{Y�½yYu{Zº]

¶º¿Yvk�yYzº£ aZpº�zc�zºÀgPc)���{Y�zd°§�yZÀ�]�Ðz.¿u�¶¿Yvk�
uºº]�½zd§Z]�yYz��aZp�zc��¿Z¯{M�uyº¯�½Z·�½zºd§Z]�{Y%���

º�À]�½YyYuµuº]�z-yZ°À]�¾�¿¹y�v�y�{Y�¾-v³yYu{Z]�v�yu�²¿zd
½zd§Z]�µYzº°·�¶º] ¹%���{Y�½zÀ-º¬k�yu�zÀgPc�²¿zd�À]�½YyYu�

v³Y�µuº]�ª]Z¤d¯�b�§�yu�z-yZ°À]�v�y�
ayº��¶]�¹ v��z§w�¶§�¶º$³M�}Zº�Yz]�øï�©¹Yvk�yu�|À³�

Î¹Ï½zd§Z]�¹ !yZº£ ¶º¿Yvk�bº ·��bº�Y�µvº¯M�)����)����
)����)����%����%����%���yu�¾ººº�yz]�¶ººº¯YuY�½Yzººº]

¶¿Yvk�¹u�\Àczc�¶]�Z·�|À³Z-yY¹z¨À¯�²¿Y��v³v��[Ztd³Y�¶º³Zt¬-
±Yº´º� bºpc�©¹Y7ULFKRGHUPD�YLUHQV�Z³�¶]�ºº� ¶º¿Yvk�¹
7�� KDU]LDQXP¶¿Yvk�¹ v³v��¾¿Z�Z´�)���µv�³�¾¿Z�Z´��|À³�

vº³Z¯�¾º£Z]�Yz]�v³uº]�½zd§Z]�{Y�¶§�|À³�½zsM�¶º¿Yvk�¶º�}Z�
¾¿ZÀ°Àº�ºÀ]�uyYv³Zdº�Y�½Zº·�¹y�ÎÎ¹ÏÎ�bpc�\Àczc�¶º]

²¿¹Z´�%DFLOOXV�VXEWLOLV��%��VS¹%��FLUFXODQVv³v��¾¿Z�Z´���
½yZ°À]�©zd´§�yu�Z·�|À³Z-yY¹z¨À¯�zgY�~³Zº¿yY¹�¶¿|ºlc�©¹vºk
¾¬�Y�aÈ��¶§�v·u�¾¯�±Z�³�¶³Zt¬-�yu�j³z]�¶£ºº� ¾-vÀº�º�

�À³Z-yY¹z¨À¯�½zÀ-yZ§�¶]��¹y�¾º´�¿¶]�Z¿�¹ b�À³º-Zd³M�½Z·�®

yZ°Àc�yu�Z·�b�À³º-Zd³M�½zÀ-yZ§�¶]�zsPc�¹ v¤c�zº.¿u�ayZ^º�
uyYu�½v�]�¾-uº«M�±Y|À¯�yu�½yYu�¾´�¯�zºÀgPc�yxº]��º�º¯�²¿Y

©¹vºk yuÐb�Y�µv��µuYu�±Z�³�mºº�¹�¶º]�yu�¶§�yº�³Z°·
Z·yZ°Àc�¶°·�yu�µuz¯�½Z·Z�³�v�yu�b�Y�µv¯M�©¹vºk ²º¿Y�¶]

!yZº£ yZ°Àºc |ºk�º§�aÈ��yuP�{Y�zd°§�½yYu�¾´�¯�yº��¶]
aÈº�P�uº]��{Y�ª^£�Z·�b�À³º-Zd³M�Z]�Z·yx]�±uz§�¶d��M�¾´�¿

¾d«Zo�¶]�b^�³�Yy�½v�]�½yZ°À]�±Y|À¯��z-yZ°À]�¶]�½{Zº�µuºº«M
½{Z��µuº«M�{Y�v�]�Zº·bº�À³º-Zd³M�Zº] ±uzº§ ¶dº��M�ªº°��¶º§

b�Y�µuYu��·Z§�zd�À]��v��Zºl³Y�zº-yZ°À]�¯ ¶�¿Z¤¯zgY�²À.³ZÀ
©¹vk�yu�¾º�z��aÈº� �¬dºt¯�½Z·yZ°ÀºcÐ¶§�v·u�¾¯�±Z�³�

YzºÀc�ªÀºd¯�aZ³Z�ºÀºc �º§!yZº£�ª]Zc�¹ yuº�ÕÍ��¹u�z·�yu
y¹xºº] ¾ºº³º ��vºº� �¹y�P�¹P��yu�zººÀgPc�²¿zdºº�À]�Zºº]

¶£ºº� ¾-vÀº�º��{¹zº] {Y�½zºÀ-º¬k�½Z�³�v�yu�²¿zºd°§�Zº]
µuz¯�©¹Y�µ¹z-�yu�D�Z·yZ°Àc�¶À¤]�¾«¹�uyYu�yYz£�yu�¶§�v´#�z·�

¾«¹�v³uº]�zgR¯�½yZ°À]��·Z§�yu��¿Z¯{M�uyºº¯ �¹y�¹u�zº·
yu�²¨³Yu�±º¯{M�}Z�Y�z]�½v´]�µ¹z-�yu�Z¸³M�{Y�¾º��]�µZº.¿Zk

n�ºº�Ò��¹y�¹u�yu�P�¹P��uººº] zººÀ�d¯�©¹Y��¹y�yu
�P��½Zº·yZº°ºÀººc \ºÀczºººc ¶ºº] �ººº§!yZºº£ yZ°Àººc {Y�~º�

�7�YLUHQV�)�����7�KDU]LDQXP��)�����7�YLUHQV�)���¹ ��%�
��VXEWLOLV��%���½Zº·µuy�yu�Ï¾º«Y�Ò¶§�²¿Y�²°��v´d�z-�yYz£�

�§�!yZ£�yZ°Àc�Z]�¹ z.¿v°·�Z]�yºº§x¯�bº�À³º-Zd³M�yZº¸#�zº·
�¹y�yu�¾ºº«¹�vºº³yYu�¥Yzdºº�Y�¶ººk¹�½v´ºº]µ¹zºº- zºº�³�{Y

yxºº] ±uzºº§ ¶dºº��M�½vºº�]�P��¶ºº§ ¾�¿Yzºº� yu�¾ºº´�¿
vººº� ¶dººº��M�zººº-yZ°À]�Zººº] yxººº] bººº�t³¹ µÏÑb�Zººº�

yº§x¯�½Z·�b�À³º-Zd³M�zgY�v¿uz-�yZ°Àc�Z·�bº�À³º-Zd³M�Zº] vº�]
b�Z¿�½zººd�À]��º·Z§��§�!yZ£�yZ°ºÀc�¶]�bº^º�³�yº�±Zº°·

�§�!yZ£�yZ°Àc��¹y�²¿Y�yu�uº��¾¯�µv¿u�Z¸³M�½v´]�µ¹z-�yu�¶§
©¹Y�µ¹zº- yu�¾º¿Z¸´c�¶º]�D�b�z-�yYzº£��z�¯�v¤c�²¿Yz]Z´]

^�³�Z·�bº�À³º-Zd³Myº�´¯�¶]�yx]�±uº°³�¶d��M�yu�z-yZ°À]�¶]�b
b�Y�µuYu�±Z�³�Yy�½zd¸]�zÀgPc�½yZ°À]��·Z§�yu�Zº¸³M�bº�Z o�
yx]�n���©Z��Y�¹ yYz¤d�Y�{Y�¾�Z³�b�¿Z]�¾º¯ Yy��ºº�º¯�²º¿Y
½zºÀ-yZ§�¶]�{Y�ª^£�z-yZ°À]�Z¿�Z·�b�À³º-Zdº³M�{Y�¦¿�z·���ºc
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¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ º¬��©Z�®d�·��µyZ°�©¹Y��yZ¸]æèíÐ

çæí

©¹vkÎ�¹y�b�À³º-Zd³M�½Z·�½zd§Z]�zgY�¶�¿Z¤¯b�§��Àp¯�yu�j³z]�¶£º��¾-vÀ�º��½yZ°À]�ª¯Z��!yZ£�½
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aYzÀgPcyu�¹ µuº]�z-yZ°À]�¾�¿¹y�v�y�{Y�½zÀ-º¬k�yu�¾^�Z´¯�
yu�¹ ¥Zs�yu�~�º� ¹ [º�zº¯ �Àºp¯�yu�yxº] ¾º³º ��vº�
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uuz-�¾¯�

�]Z´¯µuZ d�Y�uyº¯�
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±ÈºÀ-�iz§��±Yz¿Y�¾¨�|��µZÀ-�µz.´§�²À°·u|À��aÇZ¤¯�¶�Ès�
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5KL]RFWRQLD�VRODQL�LQ�VRLO��3K\WRSDWKRO�������������
���%ODNHPDQ��-��3��DQG�1��-��)RNNHPD��������3HWHQWLDO�IRU�ELRORJLFDO�FRQWURO�RI�SODQW�GLVHDVHV�RQ�WKH�SK\OORSODQH��$QQ��

5HY��3K\WRSDWKRO�������������
���+ROW��-��*���3��+��$��6QHDWK��1��6��0DLU�DQG�0��(��6KDUS��������%HUJ\V�0DQXDO�RI�6\VWHPDWLF�%DFWHULRORJ\��9RO�����

:LOOLDPV�DQG�:LONLQV�3XEOLVKLQJ�&R��/RQGRQ�
���,55,��,QWHUQDWLRQDO�5LFH�5HVHDUFK�,QVWLWXWH���������%LRORJRFDO�FRQWURO��$QQ��5HSRUW�IRU�������)55,�7KH�3KLOLSSLQHV��

��������
���,55,��,QWHUQDWLRQDO 5LFH�5HVHDUFK�,QVWLWXWH���������%LRORJLFDO�FRQWURO��$QQ��5HSRUW�IRU������,55,��7KH�3KLOLSSLQHV�
���/D]]DUFWWL��(��DQG�:��%HWWLRO��������7UHDWPHQW�RI�ULFH��EHDQ��:KHDW�DQG�VR\DEHDQ�ZLWK�D�SURGXFW�FRQVLVWLQJ�RI�FHOOV�

PHWDEROLWHV�RI�%DFLOOXV�VXEWLOLV��6FLHQWLD�$JULFROD����������
���/LQGFPDQ�� -�� DQG� 7�� 9�� 6XVORZ�� ������ &RPSHWLWLRQ� EHWZHHQ� LFH� QXFOHDWLRQ�DFWLYH� ZLOG� W\SH� DQG� LFH� QXFOHDWLRQ�

GHILFLHQW�GHOHWLRQ�PXWDQW�VWUDLQV�RI�3VHXGRPRQDV�V\ULQJDH DQG�3�IOXRUHVFHQV ELRYDU�,�DQG�ELRORJLFDO�FRQWURO�RI�
IURVW�LQMXU\�RQ�VWUDZEHUU\�EORVVRPV��3K\WRSDWKRO�������������

���2JZDQD��.��������'DPDJH�E\�EDNDQDH�GLVHDVH�DQG�LWV�FKHPLFDO�FRQWURO��-SQ��3HVWLF��,QI�����������
���2X��6��+��������5LFH�GLVHDHV���QG HG��&RPPRQZHDOWK�0\FRO�,QVW���.HZ��(QJODQG�����S�
���5RMRWWH��(��*��������)URP�SURILWDELOLW\� WR� IRRG� VDIHW\�DQG� WKH�HQYLURQPHQW��6KLILWLQJ� WKH�REMHFWLYHV�RI� ,30��3ODQW�

'LV�������������
���5RVDOHV�� $�� 0��� /�� 7KRPDVKRZ�� 5�� -�� &RRN� DQG� 7�� :�� 0HZ�� ������ ,VRODWLRQ� DQG� LGHQWLILFDWLRQ� RI� DQWLIXQJDO�

PHWDEROLWHV�SURGXFHG�E\�ULFH�DVVRFLDWHG�DQWDJRQLVWLF�3VHXGRPRQDV VSS��3K\WRSDWKRO� �������������
���5RVDOHV�� $��0�� DQG� 7��:��0HZ�� ������ 6XSSHUVVLRQ� RI�)XVDULXP�PRQLOLIRUPH LQ� ULFH� E\� DVVRFLDWHG� DQWDJRQLVWLF�

EDFWHULD��3ODQW�'LV�����������
���6FKDDG��1��:��������/DERUDWRU\�JXLGH�IRU�LQGHQWLILFDWLRQ�RI�3ODQW�SDWKRJHQLF�EDFWHULD���QG HG���$36�3UHVV�
���6\��$�� $��$OEHUWLQL� DQG�0��0ROHWWL�� ������%LRORJLFDO� FRQWURO� RI� ULFH� EODVW�� SS���������� ,Q�� =HLJOHU��5�� 6��� 6��$��

/HRQJ�DQG�3��6��7HQJ��5LFH�%ODVW�'LVHDVH��,55,��7KH�3KLOLSSLQHV�
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WKH�3K\WRSDWKRO��6RF��RI�-SQ������������
���:RRG��5��.��6��������7KH�FRQWURO�RI�GLVHVVHV�RI�OHWWXFH�E\�XVH�RI�DQWDJRQLVWLF�RUJDQLVPV��,��7KH�FRQWURO�RI�%RWU\WLV

FLQHUHD 3HUV��$QQ��$SSO��%LRO���������
���<DPDGD�� 6��� <�� 7DND\DPD�� 0�� <RPDQDND�� .�� .R� DQG� ,�� <DPDJXFKL�� ������ %LRORJLFDO� DFWLYLW\� RI� DQWLIXQJDO�

VXEVWDQFHV�SURGXFHG�E\�%DFLOOXV�VXEWLOLV��-��3HVWLF��6FL�����������
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