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Ò�ÖÍ�ÑÖÑ�ÑÏÑ�ÍÕÔ�ÒÏÒÑ�ÐÏÒÏ�ÏÖ
Ó�ÍÍ�ÒÒÒ�ÐÒÑ�ÒÕÖ�ÎÍÒÍ�ÐÔ
Ó�ÎÍÍ�ÕÒÓ�ÍÓÑ�ÕÐÎÍ�ÐÎÑÓ�ÖÍ

Ä|l�Ï
Ò�ÏÍ�ÕÐÕ�ÕÐÓ�ÖÏÎÒ�ÍÍÑÓ�ÍÓ
Ò�ÑÎ�ÍÓÎÎ�ÎÑÕ�ÕÐÎÕ�ÖÒÑÓ�ÓÐÑÑ�ÓÔ
Ò�ÕÎ�ÕÑÏÍ�ÕÏÎÒ�ÐÐÐÒ�ÑÎÑÐ�ÐÎ
Ó�ÎÍÒ�ÏÑÓÍ�ÎÕÑÐ�ÓÔÎÍÏ�ÐÒÑÏ�ÓÓ

v³z·Ð
Ò�ÕÍ�ÐÎÏ�ÕÑÏ�ÒÕÑ�ÕÏÒÐ�ÑÖ
Ó�ÍÍ�ÐÑÐ�ÒÕÏ�ÕÐÓ�ÍÖÑÓ�ÒÑÑÖ�ÏÐ
Ó�ÎÍ�ÑÎÐ�ÖÔÐ�ÑÏÓ�ÔÒÒÍ�ÓÍ
Ó�ÏÍ�ÓÎÓ�ÓÑÒ�ÍÕÎÎ�ÏÖÑÓ�ÏÔ

®Z]¡¦À³Ñ
Ó�ÔÍ�ÐÔÏ�ÒÐÐ�ÍÕÑ�ÐÍÔÎ�ÓÓ
Ó�ÕÍ�ÐÖÏ�ÓÔÐ�ÏÒÑ�ÒÑÔÎ�ÒÔÓÕ�ÒÐ
Ó�ÖÍ�ÑÍÏ�ÕÑÐ�ÐÐÑ�ÕÐÓÖ�ÍÎ
Ô�ÏÍ�ÒÍÐ�ÖÓÑ�ÎÔÓ�ÔÐÓÎ�ÕÔ
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²ºº¿¦�j¿Zd³��®°¦®�¾.d�]�©¦°¯�Á±¦v³¦�Â�®Z]�b�z��¶]�°¦®z]¶³º°³
§º�°�°®�Ä±¦v³¦¶¬c�Á®±Z]�²À.³ZÀ¯�¶§�v·®¾¯�ÀZ�³�|À³��·Â&�
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�º¿±ºc�¾ºº À�ºc�ÄZ·¾v¯�¶�¿Z¤¯�Ä¦z]��ÎÔ��|c¦°�Â�½zd�¦
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��vº�°®�ÐÒ�ÓÑ��ÁvººÀ�°�zh§¦vo�¶]�ÀÂz¨À¯�ÎÏÒ±ÖÍ Á±¦v³¦�°®
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Ä°¦®z]¶³º°³
Zc�ÎÐÔÕ�Ï�Ò
ÎÐÔÕ�Î�ÏÐ

¸Zººººº c°¦
°¦®z]¶³º°³

§º�°
Ä°Â¡�°k
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Áv��Ä°Â¡�°k�¾��Â�ÀÂz¨À¯��©¦°¯�Á±¦v³¦��¿±ºc
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ÒÍÍ�ÎÍÍÍ
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ÏÒÍ�ÒÍÍ
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ÎÏÒ�ÏÒÍ
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ÓÐ�ÖÍ
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°®�>Zº¯º°��¶º§ �vº�Z]��¸ºk ©°ººº� ¶]�©¦°¯�¾Z¤d³¦�v¿Z��À¡
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¦º¿ ±¦�¸Zº c°¦��ºº¿¦|�¦�Z]��²¿¦z]Z´]���ÎÔ��b�¦®�v´·¦ºs�¾-°|]
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Â�ÄvºÀ¿º¬§�©¦°¯�¾Zº¤d³¦��¾¿Zº�z�®Z]�®�À³Z¨¯�²¿zc°Z¨�¡�¾«Â
¶ºº] ¦°�Ä®Z¿±�¶kºc�¶¬X�¯�²¿¦�Â��v¿¡¾¯�°Z°��¶]��¾�º¯º·�®¦º¯

��Ñ��b�¦�Á®¦®�´Z�ds¦�®ºs

ÄzÀ-¶lÀd³
Ä¦zºº] %61( Ä®Zº] ¶ºd�Z¿��¿Zº�z��§ºº�°�°¦®z]¶º³º°³�¦º¿
ÀZ¸ �¦�¾¿Z]Z]�vÀ¸��¶¤�´¯�°®�Â�Ä±Z�¶À^��À¦z¿¦�°®�°Z]�²Àd�t³
ÀZºº¯ºc�°¦|·�ÏÍÍ ®Âvo��b°À£�À¦±°¦�ÁZ.d�®�²¿¦��v¿®z-�\�³
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��������°®�Ä®Z]�¶d�Z¿��¿Z�z��§º�°�Ä®º°���¿±ºc�¾�°z]�°®�%61( °¦®z]¶³º°³�®z]°Z§

ÎÐÔ

Áv��ª°o�®¦º¯��b�¦�Ä¦Á®Z��ÀZ°dsZ��Ä¦°¦®�Â��ÎÐÔÔ ¾Z��°®
±¦�zdº¯ Ñ�ÍÍ Zºc Í�ÏÑ ²ºÀ]�¸Zºº c°¦�b ·�°®�®Z]�³±Â�¶¬À�Â�¶]
±Zº] °¦v¯�Ä®Z]�ª³ºc�¦¿�°®�°º§x¯�ÁZ.d�®��v´d�¦¾¯�¿¦®�¶]�n��
�v¿®z-�¾l´�¦Â��¿Z¯±¡�Ä®Z]�¶d�Z¿��¿Z�z��§º�°�°Z¸#�Ä¦z]
Ô�Ï±Ò�Ï b�zº� Zº] ¾¿Zºº·®Z]�°®�Ä±¦v³¦¶¬c�Á®±Z]�²À.³ZÀ¯�
Í�ÓÕ Zºººc Í�ÑÑ ¶º¤À£®�ÎÍ b]Zºg ¾³Zº¯±�¶º¿Z��°®��¶ºÀ³Zg�°®�zdº¯
Á±¦v³¦�°®�©¦°¯�Â�Á®º]�|¿°�>Zcv°��Á®Z d�¦�®°º¯�§º�°��v�Z]¾¯
Ä±¦v³¦¶º¬c�Á®±Zºº] �v´d�¦®�¦°�¾³¦Â¦z��²¿zd�À]�ÀÂz¨À¯�ÏÒÍ±ÎÏÒ
Á®±Zº] �v]Zº¿¾¯��·Zº§ ®Zº] b�zº� �ºº¿¦|�¦�Z]��¬dt¯�§º�°
�º¿±ºc��®Zº] b�z��¶]�®Z]�ª³ºc�°®�%61( °¦®z]¶³º°³�Ä±¦v³¦¶¬c
Á®±Zº] ²ºÀÀ�c��®°¦®�¾.dº�]�§ººº�°�¾«Z.#�Â�¸º³��©¦°¯�Á±¦v³¦
¾º³¦ºs®·�¶º�°|¯��¿¦zº� Zºº] Ä®Âvo�Zc�®Z]�ª³ºc�°®�Ä±¦v³¦¶¬c
¾º°§�®ºº�Èc�±¦�®Z]�Â�².°·�®Z]�ª³ºc�°®�®Z]��¿¦z��¦z¿±��®°¦v³
�v·®�¶lÀd³�¦°�¾cÂZ d¯�Á®±Z]�b�¦�²¨°¯�²¿¦�Â��b�¦�°¦®°ºsz]
Zº] %61( ÄZ·°¦®z]¶º³º°³�°®�Á®Zºd�¦�¿¦®�¶ºº] §º�°�\À§zc
�º¿¦|�¦�Zº] ¶º§ Ä°ºº� ¶º] �vº´§¾¯�zÀºÀ�c�°ZÀ�]�¸Z c°¦��¿¦|�¦
�Á®Zºd�¦�¿¦®�¶º] §ºº�°�°¦vº¤¯�v¿vºº� �·Z§�¶]�¶kºc�Z]��¸Z c°¦
¶º] ©¦°¯�Á±¦vº³¦��ºº¿±ºc�Â�¶d�Z¿��¿¦|�¦�|¿°�©¦°¯�¾^�³�v�°®
°¦vºº¤¯�À®º°³�¾	°§�Ä¦z]��®º�¾¯�ª¿Z°d¯�zc¶³¦®|¿°�©¦°¯�b°�
ÄzºÀ-Á±¦vºº³¦�¶]��Ä®Z]��¿Z�z��ÄZ·�¿Z¯±¡�°®�½Zs�²d�°�°v·
Â��¸ººk �¾p���³|s��¬dt¯�¼z��¶]�Áv��ª°o�©¦°¯�¾]®
®Z¸´º�À��Ávº´¿¡�ÄZº·�·Â&��°®��²¿¦z]Zº´]��vº�Z]¾¯�±ZººÀ³�¢À¬�c

�¶§�®®z-¾¯

®¦vº�c�Zººc ®º��¶dsZ��zc¦#º§�°¦®z]¶³º°³�ÄZ·vo¦Â�®Z�]¦ �Î
�®®z-�\�³�¸Z c°¦�¾º��vo¦Â�°®�Z¸³¡�±¦�Äzd�À]

±¦�zd¯¾d³Zºº� ÏÍ ±¦�zd°§�¸Z c°¦�°®�°¦®z]¶³º°³�Â®�®§�b�® �Ï
°vº· ­°®ººÀ³�Zc��zd¯¾d³Z��ÎÍ Â�Ò �>Èh¯��®º��\�³�n��

�®®z-�ª¯Z§�½Zs�¶d�°
®ººkº¯�ÄZ·°¦®z]¶º³º°³�¾¯Zºº°c�°®�½zd�¯�ÄZ°³®Z]�¦¿�±¦ �Ð
ÄzºÀ-b¸ºk ¿Z.º´·�°®�Zºc �®®z-�Á®Z dºº�¦�ÁZ.d�®�¦¿�°®

�v³zÀ-�°¦z£�Zd�¦°�¦¿�°®�¾.°·��®Z]�¶]�b^�³
¶º�º°l¯�²º¿¦�°Zºº´§�°®�¾¤�¦�zÀ-§º�°�ÄZ·¶¬c�±¦�Á®Z d�¦ �Ñ
³|ºs³Â°�¶]�¶«º°p¯�®¦º¯�°¦v¤¯�±¦�¾cZ�È�¦���%61(�

�v´§¾¯�¶W¦°¦�¾p��
vººo¦Â�°®�¶«º°p¯�®¦º¯�¾]®�©°º��¶]�©Z�È�¦�¶W¦°¦�Ä¦z] �Ò
ÀZº¯±�bº^g�¶º] ±ZººÀ³���.J�P�VHF� °¦®z]¶³º°³�¶³Z·®�µz�
Áv´¿Zººº�z��®Zº] b¸ºk Â�b�zº� �Ä®Zº] �¿Zº�z��¸ºº£Â
¶º¤�´¯�°®�©Zº^g�ÄZ·j´º�®Z]�±¦�Á®Z dº�¦��²¿¦z]Z´]��v�Z]¾¯

�b�¦�¿±Ç

Ä°¦|.�Z��
Áv¨º�³¦®�Â�Ä±°ÂZ�§�Áv¨�³¦®�¾�Z´�½Zs�ÁÂz-�±¦�¶¬À�Â²¿v]
Ä¦zº] ¦°�¿±Ç ©Zº³Z¨¯¦�¶º§ �ÀZ¸º �¦�¾ºd�´��ÁZ.ºº�³¦®�¦À³Z¨¯
¾¨¿|À��b�Z o��t]�±¦�Â��v³¦Á®º°³�®·¦z���·Â&��²¿¦�Ä¦zk¦
Á±Zººk¦�¶§�¾]¦z¸��,´·z��§Z´k�Â��ÀZ¸ �¦�¾¿Z]Z]�vÀ¸��ÁZ.¿Z�
Ä°¦|.º�Z�� �vº³®¦®�ÁZ.¿Zº� ¼zº� ¶º¤�´¯�°®�¦°�ÁZ.dºº�®�\�³

�®º�¾¯

Á®Z d�¦�®°º¯��]Z´¯
�]Z´¯�¶¬l¯��¾³Z]ZÀ]�Â�¦�s�¢�Z´¯�°®�²¨�®Z]�¶¨^��¾o¦z��°®�À¡�Á®Z d�¦�Â�Ä®Z]��¿Z�z��¶³Zd�¡�¶^�Zp¯��ÎÐÔÏ �¬��Äv°o¦ �Î

�ÐÏ�ÎÒ �ÑÓ À¦z¿¦�¾�À^�
ÄZ·¶¬c�±¦�Á®Z d�¦�³Â°�Â®�¶]�ÀZ§®°¦±®|¿�b�®�Á±ºo�¾�¦°¦�Ä®Z]�¶³Zd�¡�b�z��²ÀÀ�c��ÎÐÔÏ �¾�Z�ds¦��¿�Â��¬��Äv°o¦ �Ï

�À¦z¸c�ÁZ.�³¦®��¾�·Â&��¬z��³°¦|-��Ä®Z]��¿Z�z���l´��ÁZ.d�®�®z]°Z§�Â�zÀ-§º�°
�°º�§��c¦z¯�Â�Z·ª.´k�ÀZ¯±Z��©¦°Z�d³¦��Ä|l��b�®�¾¿¦®±ÀZ]ZÀ]�¬z���ÎÐÔÐ �ÀZ¸ �¦�ÀZd�¦�¾¿¦®±ÀZ]ZÀ]�Á°¦®¦ �Ð

�À¦z¸c�ÁZ.�³¦®�©¦°Z�d³¦��À¡�¾zd´§ Â�Ä®Z]��¿Z�z���ÎÐÔÕ �¼��¬��¾·Z�° �Ñ
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ÎÐÕÎ |À¿Z����¿º��Á°Z°����®���v¬k���¾�À^���]Z´¯�Â�Ä±°ÂZ�§�Àº´��Â�¿º¬�

ÎÐÕ

�v¸�¯��Äº�°�²v£�ÀZd�¡�©¦°Z�d³¦��¾�Z´�§º�°��ÎÐÓÔ �°��¾¯zo�Äº�º¯� �Ò
�� %DJQROG��5��$��������7KH�3K\VLFV�RI�%ORZQ�6DQG�DQG�'HVHUW�'XQHV��0HWKXHQ�DQG�&R���/WG���/RQGRQ�
�� %DJQROG��5��$��������7KH�3K\VLFV�RI�%ORZQ�6DQG�DQG�'HVHUW�'XQHV���WK HG���&KDSPDQ�DQG�+DOO��/RQGRQ�
�� &KHSLO��:��6��������'\QDPLFV�RI�ZLQG�HURVLRQ��,��1DWXUH�RI�PRYHPHQW�RI�VRLO�E\�ZLQG��6RLO�6FL��������������
�� )U\UHDU��'��:��������$�ILHOG�GXV�VDPSOHU��-��6RLO�:DWHU�&RQVHUY��������������
��� )U\UHDU�� '�� :��� -�� (�� 6WRXW�� /�� -�� +DJHQ� DQG�(��'��9RULHV��������:LQG�HURVLRQ�ILHOG�PHDVXUHPHQW�DQG�DQDO\VLV�

7UDQV��$6$(�������������
��� -DFNVRQ��'��:��7��������$�QHZ� LQVWDQWDQHRXV�DHROLDQ�VDQG�WUDS�GHVLJQ�IRU�ILHOG�XVH��6HGLPHQW��������������
��� /DQFDVWFU�� 1�� DQG� :�� *�� 1LFNOLQJ�� ������ $HROLD�VHGLPHQW�WUDQVSRUW��33�����������,Q��$��'��$EUDKDPV�DQG�$��-�

3URVRQV��(GV����*HRPRUSKRORJ\�RI�'HVHUW�(QYLURQPHQWV��&KDSPDQ�DQG�+DOO��/RQGRQ�
��� /FDWKHUPDQ��6��3��������$�QHZ DHROLDQ�VDQG�WUDS�GHVLJQ��6HGLPHQW��������������
��� /H�+RXHURX��+��������&OLPDWH�FKDQJH��GURXJKW�DQG�GHVHUWLILFDWLRQ��-��$ULG�(QYLURQ��������������
��� 6KDR�� <��� *�� +�� 0F� 7DLQVK�� -�� )�� /H\V� DQG� 0�� 5�� 5DXSDFK��������(IILFLHQFLHV�RI�VHGLPHQW�VDPSOHUV�IRU�ZLQG

HURVLRQ�PHDVXUHPHQW��$XVWUDO��-��6RLO�5HV��������������
��� 6WHUN�� *�� ������ 4XDQWLILFDWLRQ� RI� DHROLDQ� VHGLPHQW�EDODQFHV�IURP�VRLO�SDUWLFOF�WUDQVSRUW�PHDVXUHPHQWV��33������

����� ,Q�� 0�� 9�� .�� 6LYDNXPDU��0��$��=RELVFK��6��.RDOD�DQG�7��0DXNRQHQ��(GV����:LQG�(URVWLRQ�LQ�$IULFD�DQG
:HVW�$VLD��3UREOHPV�DQG�&RQWURO�6WUDWHJLHV��3URFHHGLQJ�RI�WKH�,&$5'$�,&5,6$7�81(3�:02��&DLUR��(J\SW�

��� 6WHUN�� *�� DQG� 3�� $�� &�� 5DDWV� ������ &RPSDULVRQ� RI� PRGHOV� GHVFULELQJ�WKH�YHUWLFDO�GHVWULEXWLRQ�RI�ZLQG�HURGHG
VHGLPHQW��6RLO�6FL��6RF��$P��-����������������

��� 7VRDU�� +�� DQG� '�� +�� <DDORQ��������6DQG�PRYHPHQW�RQ�D�VLQXRXV�ORQJLWXGLQDO��VHLI��VDQG�GXQH�XVH�RI�IOXRUHVFHQW
G\H�DV�D�WUDFHU��6HGLPHQW��*HRO������������

��� :DVVLI�� 0�� 0�� ������ 6RPH� REVHUYDWLRQV� RQ� ZLQG� HURVLRQ� LQ� (J\SW��33���������,Q��0��9��.��6LYDNXPDU��0��$�
=RELVFK�� 6�� .RDOD� DQG� 7�� 0DXNRQHQ� �(GV���� :LQG� (URVLRQ� LQ� $IULFD�DQG�:HVW�$VLD��3UREOHPV�DQG�&RQWURO
6WUDWHJLHV��3URFHHGLQJ�RI�WKH�,&$5'$�,&5,6$7�81(3�:02��&DLUR��(J\SW�

��� :LOVRQ�� 6��-��DQG�5��8��&RRNH��������:LQG�HURVLRQ��33�����������,Q��0��-��.LUNE\�DQG�5��3��&��0RUJDQ��(GV����6RLO
(URVLRQ��-RKQ�:LOH\�DQG�6RQV��&KLFKHVWHU��8.�
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