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°®�Â���º]z¯�zdº¯ °®�¶º$·ZÀ-�°Z°ºº� �·Z§�\kº¯�Ä¦Áº¸£�°x]
zdºº¯ °®�¶$·ZÀ-�°Z°���¿¦|�¦�\kº¯�®°±�°x]�,³°�Z]�ÄZ·²¿Ç

\ººkº¯�v¿v��°ZÀ�]�ª]Z¤d¯�zg¦�²¿¦��²¿¦z]Z´]��b�¦�Áv¿®z-��]z¯
°®�b ��²¿¦�ÄÂ°�¦À´«º´À«�vÀ�¦�À¦|À¯�zÀgPc�Àv��°¦®¾´�¯�zÀ�
vºº´«Â°�Â�ÄvÀ����·Â&��°®��b�¦�Áv��~³Z¿°¦Â�¶¿|lc�¾Âvk
z]�¦À´«º´À«�vÀ�¦�À¦|À¯�Â�°x]�,³°�²À]�°¦®¾´�¯�ª]Z¤d¯�zg¦��ÐÎ�

�v¿®z.³�Áv·Z�¯��]z¯�zd¯�°®�¶$·ZÀ-�°Z°�
Zººº·²À.³ZÀ¯�`º�¿Z¤¯�Â��Ô ¾Âvºk��~³Zº¿°¦Â�¶º¿|lc�j¿Zºd³
¶�¯Zk�Â�¦À´«º´À«�vÀ�¦�À¦|À¯��°x]�,³°�¶§�®¦®�ÀZ�³��Ñ ¾Âvk�
�¾º·®ª-�vºº�°®�ÒÍ Zc�±Â°�°Z°��©Z ��z]�Ä°¦®¾´�¯�zÀgPc�|À³
ª]Zº¤d¯�zºg¦�¾º«Â��vº³°¦v³�¶ººcº]�¸Z c°¦�Â�¾-vÀ�°�Zc�±Â°�°Z°�
ÒÍ Zºc ±Â°�°Z°º� ©Zº ��Ä¦zº] ¦ººÀ´«º´À«�vÀ�¦�À¦|À¯�Â��¯¦ºk
À¦|Àº¯ Â�°x]�,³°�ª]Z¤d¯�zg¦�|À³�Â��¶cº]�¸Z c°¦�Â�¾·®ª-�v�°®
�®ºº] °¦®¾º´�¯��Ï ¾Âvºk��¶ººcº]�¸Z c°¦�b ��z]�¦À´«º´À«�vÀ�¦
Ä¦zº] �º¯¦ºk�Zº] ¦ºÀ´«º´À«�vÀºº�¦�À¦|À¯�ª]Z¤d¯�°Zg¡�ÄZ·²À.³ZÀ¯
¶ººº§®¦®�ÀZº�³��Õ ¾Âvºk��¾º·®ª-�vº�°®�ÒÍ Zºc ±Â°�°Z°º�
¶º] b^º�³��& `º�¯Zk�±¦�¦ºÀ´«º´À«�vÀºº�¦�®Z¿±�À¦|À¯�Z]�ÄZ·²¿Ç
¶º] % Â�$ �º¯¦ºk�±¦�¦ºÀ´«º´À«�vÀº�¦�®Zº¿±�À¦|Àº¯ Zºº] ÄZ·²¿Ç
²ºÀ]�¾º«Â��v³vÀºº�°�¾·®ª-�`¬oz¯�¶]�zcz¿®�Ä°¦®¾´�¯�©°º�
°Z°��·Zp«�±¦�¶�¯Zk�¶��°®�¦À´«º´À«�vÀ�¦�®§�À¦|À¯�Z]�ÄZ·²¿Ç

�v�³�Áv¿®�°¦®¾´�¯�©ÂZ c�¾·®ª-�v�°®�ÒÍ Zc�±Â°
¦ºÀ´«º´À«�vÀº�¦�À¦|Àº¯ Â�°xºº] ,³°�ª]Z¤d¯�°Zg¡�ÄZ·²À.³ZÀ¯
Zº] ÄZº·²¿Ç�°®�¶º§ ®¦®�ÀZºº�³�|À³��Ô ¾Âvk��¶cº]�¸Z c°¦�Ä¦z]
¶º] Ä¦Áº¸º£ °xº] ,º³°�Zº] ÄZºº·²¿Ç��®Z¿±�¦À´«º´À«�vÀ�¦�À¦|À¯
Zºº] ÄZ·²¿Ç�Z]�¶�¿Z¤¯�°®�Äzd�À]�¶cº]�¸Z c°¦�Ä°¦®¾´�¯�©°º�
¦ºÀ´«º´À«�vÀºº�¦�À¦|À¯�Z]�ÄZ·²¿Ç�°®�¾«Â��v´d�¦®�®°±�°x]�,³°
±¦�®°±�Â�Ä¦Áº¸º£ °xºº] ,³°�Z]�ÄZ·²¿Ç�²À]�°¦®¾´�¯�©ÂZ c�®§
,º³°�²ººÀ]�¶Z^c°¦�¶³º-z·�®º^³��b�¦v³�®ºkÂ�b ��²¿¦�·Zp«
ÄZ·¾ºº�°z]�j¿Zºd³�Zº] �º·Â&��²º¿¦�°®�¾-vÀº�°�¨°Â®�Â�°xº]
¾º³¦ºs®·��ÐÎ��vº´«Â°�Â�ÄvÀ�ºº� Â��Ö��À¦°Z¨°·�Â�½ºd�¯Z§
°®�®ººs ÄZ·¾ºº�°z]�°®��ÎÍ��À¦°Z¨°·�Â�Àº�cz^«Z§�¾«Â��®°¦®
¾º°§�®°±�°xº] ,º³°�Zº] ÄZºº·²¿Ç�¶§�v´d�z-�¶lÀd³�½°|]�ÁZÀ-
�v´dº�·�Ä¦Áº¸º£ °xºº] ,³°�Z]�ÄZ·²¿Ç�±¦��±Â°�Î�Ò��zc²°z¿®
v¿®z-��t�¯ �ÐÎ��v´«Â°�Â�ÄvÀ���ÄZ·¾�°z]�±¦��²À´#®·
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ÎÑÔ

©ÂZ d¯�¦À´«º´À«�vÀ�¦� À¦|À¯�Â�°x]�,³°�Z]�ÄZ·²¿Ç�Ä¦z]��¬dt¯�©Z ��ÄZ·²À.³ZÀ¯��Ñ ¾Âvk
°x]�,³°¦À´«º´À«�vÀ�¦�À¦|À¯ ©Z �Ä¦�Áº¸£®°±�Í�ÍÒ��/6'®Z¿±®§�Í�ÍÒ��/6'

Àv��|^��±Z�¡�Zc�±Â°�°Z°�ÎÍ�ÕÎÏ�ÒÎ�ÏÎÎ�ÓÎÎ�ÔÎ�Ï
Àv��|^��v�°®�ÒÍ Zc�±Â°�°Z°�ÎÔ�ÓÎÖ�ÓÎ�ÎÎÕ�ÐÎÕ�ÕÎ�Î

�]z¯�zd¯�°®�¶$·ZÀ-�°Z°�ÎÏÖ�ÐÖÏ�ÖÎÖ�ÓÎÎÍ�ÒÎÎÏ�ÒÎÖ�Ô
¾·®ª-�v�°®�ÒÍ Zc�±Â°�°Z°�ÒÔ�ÕÒÕ�ÎÎ�ÖÒÕ�ÏÒÔ�ÔÎ�Ö

¾-vÀ�°�Zc�±Â°�°Z°�ÎÍÑ�ÑÎÍÑ�ÖÏ�ÒÎÍÑ�ÐÎÍÑ�ÕÏ�Ò
�zd¯¾d³Z���¶cº]�¸Z c°¦ÓÒ�ÎÓÐ�ÓÏ�ÓÓÑ�ÏÓÑ�ÑÏ�Ó

�¿z-��¶cº]�°®�¶³¦®�®z¨¬°�Î�ÓÕÏ�ÍÕÍ�ÏÓÎ�ÖÓÎ�ÕÍÍ�ÏÓ
�°Zd¨·�°®�¿z-º¬À§��¶³¦®�®z¨¬°�ÎÕÍÎÎÔÕÖÎÔÒÎÖÍÕÎÔÍÎÎÔÓ

¶cº] °®�©Z]Z��³¦�°Z°�Ð�ÒÑÐ�ÖÖÍ�ÏÑÐ�ÔÑÐ�ÔÔÍ�ÏÑ
§Z��³¦�z·�°®�¾º��§�°Z°�ÎÓ�ÖÎÕ�ÖÏ�ÐÎÕ�ÕÎÔ�ÎÏ�Ð

¶cº]�°®�¾º��§�°Z°�ÓÍ�ÓÔÒ�ÕÖ�ÏÔÎ�ÐÓÒ�ÏÖ�Ï
¾º��§�°®�¶³¦®�°Z°�Ó�ÒÎÓ�ÑÓÍ�ÐÏÓ�ÒÎÓ�ÑÔÍ�ÐÏ
�¿z-��¶³¦®�ÎÍÍ À±ÂÍ�ÑÏÓÍ�ÑÏÔÍ�ÍÏÐÍ�ÑÏÑÍ�ÑÏÖÍ�ÍÏÐ

�¬dt¯��¯¦ºk�Ä¦z]�©Z ��ÄZ·²À.³ZÀ¯ �Ò ¾Âvk
�¯¦ºk b �

$%&
�Í�ÍÒ��/6'

Àv��|^��±Z�¡�Zc�±Â°�°Z°�ÎÏ�ÕÎÎ�ÓÎÍ�ÒÎ�Ò
Àv��|^���ÒÍ Zc�±Â°�°Z°�
�]z¯�zd¯�°®�¶$·ZÀ-�°Z°�

ÎÖ�Ó
ÖÎ�Î

ÎÕ�Ó
ÎÍÑ�Õ

ÎÔ�Ó
ÎÐÖ�Î

Î�Ñ
ÏÑ�Í

¾·®ª-��ÒÍ Zc�±Â°�°Z°�ÒÔ�ÐÒÔ�ÓÒÖ�ÍÏ�Ñ
¾-vÀ�°�Zc�±Â° °Z°�ÎÍÑ�ÖÎÍÑ�ÖÎÍÑ�ÍÐ�Î
�zd¯¾d³Z���¶cº]�¸Z c°¦ÓÐ�ÕÓÐ�ÏÓÓ�ÎÐ�Î

�¿z-��¶cº]�°®�¶³¦®�®z¨¬°�Ï�ÍÕÎ�ÕÔÎ�ÓÔÍ�ÐÏ
�°Zd¨·�°®�¿z-º¬À§��®z¨¬°�ÎÖÍÔÎÕÒÍÎÓÏÕÏÎÑ

¶cº]�°®�§Z��³¦�°Z°�Ð�ÕÔÐ�ÓÒÐ�ÔÓÍ�ÏÖ
§Z��³¦�z·�°®�¾º��§�°Z°�ÎÕ�ÔÎÕ�ÓÎÓ�ÐÏ�Õ

¶cº]�°®�¾º��§�°Z°�ÔÐ�ÎÓÕ�ÕÓÏ�ÍÍÎÎ�Ð
¾º��§�°®�¶³¦®�°Z°�Ó�ÑÒÓ�ÓÏÓ�ÐÖÍ�ÐÖ
�¿z-��¶³¦®�ÎÍÍ À±ÂÍ�ÑÑÍ�ÑÎÍ�ÑÏÍ�ÍÐ

�v�Z]¾¯�)����� 
���*&��� Â�)ODQGHUV 
���*&��� �6RPPH 
���*&��� ÄZ·¾£Èc�±¦�ª�Zo�ÄZ·²¿Ç�ª¯Z��\Àczc�¶]�& Â�% �$ �¯¦ºk
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ÎÑÕ

�¿¦zº� zÀgPºc bºpc�¾-vÀºº�°�z]�¦À´«º´À«�vÀ�¦�À¦|À¯ zÀgPc�¶§
°x]�,³°�Z]�¾-vÀ�°�ÀZ¯±�²À]�¶Z^c°¦�®º^³��®zÀ-¾¯�°¦z£�¾�Àp¯
b ��²¿¦�Ä¦z]�¾¨Àd³Þ�¸º´c�®ºkÂ�|À³�Â�¦À´«º´À«�vÀ�¦�À¦|À¯�Â
ÄZ·¶ººº¯Z³z]�°®�¾º�°®Â±�Ä¦zº] §Zºtd³¦�¶º§ ®ºº�¾¯�\ºkº¯
Â�°xº] ,º³°�\ºÀ§zc�Zº] ¿Zºº£°¦�vÀ«ºc�°º�´¯�¶]��½°|]�¾oÈ�¦

�v�Z]�z¿x�ÀZ¨¯¦�©ÂZ d¯�¦À´«º´À«�vÀ�¦�À¦|À¯
ÄZº·²À.³ZÀ¯�¶º�¿Z¤¯�Â��Ð ¾Âvºk��~³Zº¿°¦Â�¶ºº¿|lc�j¿Zd³
¦ººÀ´«º´À«�vÀ�¦�À¦|À¯�zÀgPc�¶§�®¦®�ÀZ�³��Ñ ¾Âvk��¶³¦®�®z¨¬°�
À¡�zº] ¶º�¯Zk�Â�°xº] ,º³°�zºg¦�¾ºº«Â�°¦®¾´�¯�b ��²¿¦�ÄÂ°
Z]�ÄZ·²¿Ç�°®�¶³¦®�®z¨¬°��©ÂZ c�À®º^³�°¦®¾´�¯��®º^³�°¦®¾´�¯
Â�Àºº�cz^«Z§�ÄZº·�·Â&��j¿Zºd³�Zº] Ä¦Áº¸º£ Â�®°±�°xºº] ,³°
vº´«Â°�Â�ÄvÀ�ºº� Â��ÎÍ��À¦°Z¨°·�Â�Àº�cz^«Z§���ÎÎ��¾·¦v°§
`º³¦®�®zº¨¬°��Ä¦Áº¸ºº£ °x]�,³°�Z]�ÄZ·²¿Ç�v´d�Z¿°®�¶§���ÐÍ�
zdº�À]��®°¦vº³ ¾ºº³¦ºs®·��v³°¦®�®°±�°x]�,³°�¶]�b^�³�Äzd�À]
®Zº¿±�¦ºÀ´«º´À«�vÀº�¦�À¦|Àº¯ Zºº] ÄZ·²¿Ç�°®�¶³¦®�®z¨¬°��À®º]
j¿Zººd³�Z]��¿Z¯±¡�²¿¦�°®�®§�¦À´«º´À«�vÀ�¦�Z]�ÄZ·²¿Ç�¶]�b^�³
Z¸º³¡��vº�Z]¾°³�,´·Zºº°·�|À³��ÐÎ��v´«Â°�Â�ÄvÀ���ÄZ·¾�°z]
vÀº�¦�®º§ À¦|Àº¯ Zºº] ÄZ·²¿Ç��¯¦ºk�¾sz]�°®�¶§�v´d�z-�¶lÀd³
¦ºÀ´«º´À«�vÀº�¦�®Zº¿±�À¦|Àº¯ Zºº] ÄZ·²¿Ç�Z]�¶�¿Z¤¯�°®�¦À´«º´À«
²ºÀ]�©ÂZºº c�|À³��¯¦ºk�¾sz]�°®�Â��v³°¦®�Äzd�À]�¶³¦®�®z¨¬°�
©ÂZº d¯�¦ººÀ´«º´À«�vÀ�¦�À¦|À¯�Z]�ÄZ·²¿Ç�¶³¦®�®z¨¬°��²À.³ZÀ¯

�v³®z§�z§¯�¾¨Àd³Þ�`´À¯±�¦°�z¯¦�²¿¦�b¬��¶§��b�À³�°¦®¾´�¯
ÀZ�³��Ð ¾Âvk��¶cº]�°®�¶³¦®�®z¨¬°��~³Z¿°¦Â�¶¿|lc�j¿Zd³
zÀgPºc ¾ºº«Â��®°¦®�b ��²¿¦�°®�Ä°¦®¾´�¯�zÀgPc °x]�,³°�¶§�®¦®
¶º§ ®ºº�¾¯�bºº�¦®z]�²À´#��®º^³�°¦®¾´�¯�¦À´«º´À«�vÀ�¦�À¦|À¯
À¦|À¯�Ä¦°¦®���ÐÎ��°x]�®§�`À´]�b¬��¶]��½°|]�,³°®°±�ÄZ·°x]
�²¿¦z]Z´]��v´d�·�Ä¦Áº¸£�ÄZ·°x]�Z]�¶�¿Z¤¯�°®�Äzd°§�Àv��|^�
¶§�®®z-¾¯�\kº¯��®°±�°x]�,³°�Z]�ÄZ·²¿Ç�°®�¶cº]�®§�®§¦zc
°¦zº£ ÁZºÀ-�°ZººÀds¦�°®�Äzd�À]�°º³�Â�¾¿¦x��z�Z´���¾�Z§�ÄZ��
�ÁZºÀ-�²ºº¿¦�°®�®Z¿±�¾·®§Z��³¦�¾¿Z³¦ºc�ªÀ«®�¶]��¶lÀd³�°®��®zÀ-
~ºº� ��ÏÓ��v]Z¿¾¯��¿¦|�¦�Z·²¿Ç�²¿¦�°®�¶cº]�°®�§Z��³¦�°Z°�
Zº] �bº�¦�¾ººº��§�Ä°Z°��Ä¦°¦®�§Z��³¦�z·�¶§�²¿¦�¶]�¶kºc�Z]

Â��¶ºcº]�°®�¾ºº��§�°Z°º� �¶ºcº]�°®�§Z�º�³¦�°Z°ºº� Àv��®Z¿±
®°±�°xº] ,º³°�Zº] ÄZº·²¿Ç�°®�¶ººcº]�°®�¶³¦®�®z¨¬°��¶lÀd³°®

�b�¦�¶d�Z¿��¿¦|�¦�Ä¦Áº¸£�°x]�,³°�Z]�ÄZ·²¿Ç�¶]�b^�³
±¦�~ºº� ¶§�®¦®�ÀZ�³�|À³��Ö ¾Âvk��~³Z¿°¦Âº§�¶¿|lc�j¿Zd³
®zº¨¬°� zºº] ��]z¯�zd¯�°®�¶$·ZÀ-�°Z°���¶cº]�®§¦zc�°Zg¡�»xo
Á®ºº^³�°¦®¾º´�¯�bº ��²º¿¦�ÄÂ°�°xºº] ,³°�zÀgPc��¶cº]�°®�¶³¦®
Â�Àv��|^��À¦|À¯�°®�©ÂZ c�¶§�b�z-�¶lÀd³�À¦ºc¾¯�~���b�¦
¶ºcº]�°®�¶º³¦®�®zºº¨¬°��»Èds¦�Àv��°¦®¾´�¯�f�Z]�¶cº]�®§¦zc
²º¿¦�°®��bº�¦�Ávº� Ä¦Áº¸º£ Â�®°±�°xºº] ,³°�Z]�ÄZ·²¿Ç�²À]
,º³°�Zº] ÄZºº·²¿Ç�¶]�b^�³�®°±�°x]�,³°�Z]�ÄZ·²¿Ç��¿Z¯±¡
¶ºcº]�°®�¾ºº��§�°Z°º� ±¦�Ä°¦®¾º´�¯�©°ººº� ¶]��Ä¦Áº¸£�°x]
°Z°º� ¶º§ ²ºº¿¦�¶]�¶kºc�Z]���Ñ ¾Âvk��v³®º]�°¦®°ºsz]�Äzd�À]
vº�Z]¾¯�½°|º] °®�¶ºº³¦®�®z¨¬°�  |k�²¿zc®¸¯�¶cº]�°®�¾º��§
À®ºº] zdºº�À]�¶§�®º�¾¯�b�¦®z]�²À´#���ÏÑ Â�ÏÐ �ÏÎ �ÏÍ �Ð�
¶º] b^º�³�®°±�°xº] ,ºº³°�Z]�ÄZ·²¿Ç�°®�¶cº]�°®�¶³¦®�®z¨¬°�

�b�¦�¶cº]�°®�¾º��§�°Z°���¿¦|�¦�b¬��¶]��Ä¦Áº¸£
°Z°ºº� Z]�¶cº]�°®�¶³¦®�®z¨¬°��Ä¦z]�~³Z¿°¦Âº§�¶¿|lc�j¿Zd³
¶³¦®�®z¨¬°���¿¦|�¦�¶§�®¦®�ÀZ�³�|À³��Ö ¾Âvk��¶cº]�°®�¾º��§
zdº�À]�°Z°º� bº¬��¶º] ®°±�°xº] ,ºº³°�Z]�ÄZ·²¿Ç�°®�¶cº]�°®
ÀZ-vº´·Â&��j¿Zºd³�Zºº] j¿Zd³�²¿¦��b�¦�Á®º]�Z¸³¡�¶cº]�°®�¾º��§
§Z�º�³¦�°Z°���½°|]�°®�¶cº]�®§¦zc��·Z§�Z]�v´d�Z¿°®�¶§��z.¿®
|Àº³ �v]Zº¿¾¯��º¿¦|�¦�¶ºcº]�°®�¾ºº��§�°Z°º� >Zd¿Z¸ºº³ Â�¶cº]�°®
,ºº´À]Ä®�Â�²º�#z^º«¡���ÏÑ Â�ÏÐ �ÏÎ �ÏÍ �Ð��®°¦®�¾º³¦ºs®·
°®�¶cº]�®§¦zc�°®�zÀÀ�c�¶§�v´d�z-�¶lÀd³�®ºs��·Â&��±¦�|À³��Ð�
zÀgPººc ¾«Â��b�¦®�¶cº]�°®�¾º��§�°Z°��z]�ÄzÀ-®�#�zg¦�½°|]

�®º^³�°¦®¾´�¯�®z¨¬°��z.¿®�Ä¦|k¦�z]�À¡
°®�¶º³¦®�®zº¨¬°��Â�¾ººº��§�°Z°���¿¦|�¦���·Â&��²¿¦�°®
°xºº] Zº] ÄZº·²¿Ç�¶ºº] b^�³�®°±�°x]�,³°�Z]�ÄZ·²¿Ç�°®�¶cº]
®ºº§¦zc�¾º°§�±¦�¾º�Z³�¶ºº³¦®�®zº¨¬°���º·Z§�À¦z^k��Ä¦Áºº¸£
,ºº³°�Z]�ÄZ·²¿Ç��²¿¦z]Z´]��b�¦�Á®º°º³ Z·²¿Ç�²¿¦�°®�¦°�¶ºcº]
°¦®¾º´�¯�©ÂZº c�Ä¦°¦®�¶ºº³¦®�®z¨¬°��z�³�±¦�Ä¦Áº¸£�Â�®°±�°x]
®º§¦zc�»Èºds¦�¶º§ ®º�¾¯�b�¦®z]�²À´#���Ö ¾Âvk��v³®º^³
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ÀZ¸ �¦�°®��/LQXP�XVLWDWLVVLPXP�/�� á°|]�¶³¦®�®z¨¬°��Ä¦|k¦�Â�®z¨¬°��Z]�°x]�¦À´«º´À«�vÀ�¦�Â�,³°�¶Z^c°¦

ÎÑÖ

¶cº] °®�§Z��³¦�°Z°��Â���]z¯�zd¯�°®�¶$·ZÀ-�°Z°��©Z � Ä¦z]�°x]�,³°�Z]��¯¦ºk�ª]Z¤d¯�°Zg¡�²À.³ZÀ¯��Ó ¾Âvk
°x]�,³°�Â�¶�¯Zk�\À§zc�]z¯�zd¯�°®�¶$·ZÀ-�°Z°�¶cº]�°®�§Z��³¦�°Z°�

Ä¦Áº¸£�°x]�,³°�Â�$ `�¯ZkÎÏÐ�ÏÕ DÐ�ÑÏ E

®°±�°x]�,³°�Â�$ `�¯ZkÓÑ�ÏÕ EÑ�ÏÑ D

Ä¦Áº¸£�°x]�,³°�Â�% `�¯ZkÎÏÔ�ÍÖ DÐ�ÑÑ E

®°±�°x] ,³°�Â�% `�¯ZkÔÔ�ÖÓ EÐ�ÖÍ DE

Ä¦Áº¸£�°x]�,³°�Â�& `�¯ZkÎÐÓ�ÒÔ DÐ�ÔÑ E

®°±�°x]�,³°�Â�& `�¯ZkÎÑÏ�ÎÏ DÐ�ÔÕ E

��/6' Àº¯±¡��v³°¦v³�°¦®�¾´�¯�©ÂZ c�v�°®�j´��n���°®��v´�Z]¾¯�½zd�¯�»zo�¦¿�Ä¦°¦®�ª£¦vo�¶§�Àºd��z·�ÄZ·²À.³ZÀ¯

¶cº] ¸Z c°¦�Â��]z¯�zd¯�°®�¶$·ZÀ-�°Z°��©Z ��Ä¦z]�¦À´«º´À«�vÀ�¦�À¦|À¯ Z]�°x]�,³°�ª]Z¤d¯�°Zg¡�²À.³ZÀ¯��Ô ¾Âvk
¦À´«º´À«�vÀ�¦�À¦|À¯�Â�°x]�,³°�\À§zc�]z¯�zd¯�°®�¶$·ZÀ-�°Z°��zd¯¾d³Z���¶cº]�¸Z c°¦

vÀ�¦�®Z¿±�À¦|À¯�Â�Ä¦Áº¸£�°x]�,³°ÎÑÔ�ÒÏ DÓÓ�ÏÔ D

vÀ�¦�®Z¿±�À¦|À¯�Â�®°±�°x]�,³°ÔÕ�ÍÎ FÓÏ�ÑÓ E

vÀ�¦�®§�À¦|À¯�Â�Ä¦Áº¸£�°x] ,³°ÎÎÓ�ÒÔ EÓÑ�ÏÎ D

vÀ�¦�®§�À¦|À¯�Â�®°±�°x]�,³°ÎÍÔ�ÔÒ EÓÑ�ÔÐ D

��/6' Àº¯±¡��v³°¦v³�°¦®¾´�¯�©ÂZ c�v�°®�j´��n���°®��v´�Z]¾¯�½zd�¯�»zo�¦¿�Ä¦°¦®�ª£¦vo�¶§�Àºd��z·�ÄZ·²À.³ZÀ¯

Â�¶cº]�¸Z c°¦��¾·®ª-�v�°®�ÒÍ Zc�±Â°�°Z°��©Z ��Ä¦z]�¦À´«º´À«�vÀ�¦�À¦|À¯�Z]��¯¦ºk�ª]Z¤d¯�°Zg¡�²À.³ZÀ¯��Õ ¾Âvk
¶cº]�°®�§Z��³¦�°Z°�

¦À´«º´À«�vÀ�¦�À¦|À¯�Â�¶�¯Zk�\À§zc¾·®ª-�v�°®�ÒÍ Zc�±Â°�°Z°��zd¯¾d³Z���¶cº]�¸Z c°¦¶cº]�°®�§Z��³¦�°Z°�
vÀ�¦�®Z¿±�À¦|À¯���$ ¶�¯ZkÒÕ�ÏÍ DEÓÐ�ÏÍEÑ�ÍÒ D

vÀ�¦�®§�À¦|À¯���$ ¶�¯ZkÒÓ�ÒÒ EÓÑ�ÐÒ EÐ�ÔÏ DE

vÀ�¦�®Z¿±�À¦|À¯���% ¶�¯ZkÒÓ�ÐÐ EÓÎ�ÔÑ EÐ�ÑÐ E

vÀ�¦�®§�À¦|À¯���% ¶�¯ZkÒÖ�ÍÔ DEÓÑ�ÕÖ DEÐ�ÖÎ D

vÀ�¦�®Z¿±�À¦|À¯���& ¶�¯ZkÓÎ�ÎÔ DÓÖ�ÏÕ DÐ�ÕÎ DE

vÀ�¦�®§�À¦|À¯���& ¶�¯ZkÒÔ�ÔÓ DEÓÑ�ÏÎ EÐ�ÔÐ DE

��/6' Àº¯±¡��v³°¦v³�°¦®¾´�¯�©ÂZ c�v�°®�j´��n���°®��v´�Z]¾¯�½zd�¯�»zo�¦¿�ª£¦vo Ä¦°¦®�¶§�Àºd��z·�ÄZ·²À.³ZÀ¯

Ä®Zº¿±��º¤³�Ä¦Áº¸ºº£ Â�®°±�°x]�,³°�Z]�ÄZ·²¿Ç�ÀZÀ¯�°®�¶cº]
jººº¿Zºd³�Zº] ¶ºlºÀd³�²º¿¦�Â��¶d�¦v³�Z¸³¡�¶³¦®�®z¨¬°��»Èds¦�°®

��ÐÎ��®°¦®�¾³¦ºs®·�|À³�z.¿®�ÄZ·�·Â&�
²ºÀº] Ä°¦®¾º´�¯�»Èºds¦�¶º§ ®¦®�ÀZ�³ �·Â&��²¿¦�j¿Zd³

À¦|Àº¯ ²ººÀ´#®·�Â��Ä¦Áº¸£�Â�®°±�°x]�,³°�Z]�ÄZ·²¿Ç�²À.³ZÀ¯
°®�¶³¦®�°Z°��Â�¶³¦®�ÎÍÍ À±Â�·Zp«�±¦�¦À´«º´À«�vÀ�¦�®§�Â�®Z¿±
|Àºº³ �ÐÎ��v´«Â°�Â�ÄvÀ�����Ñ Â�Ð ¾Â¦vk��®°¦v³�®ºkÂ�¾º��§
°®�Äzººg¦�°xº] ,³°�¾¨Àd³Þ��¯¦ºk�zd�À]�°®�¶§�v³®z§�³°¦|-
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ÎÐÕÏ °Z¸]���¾Â¦�Á°Z°����®d ·�¾Z����¾�À^���]Z´¯�Â�Ä±°ÂZ�§�Àº´��Â�¿º¬�

ÎÒÍ

¶cº]�°®�¾º��§�°Z°��Â�n���vo¦Â�°®�¶$·ZÀ-�°Z°��Z]�¶cº]�°®�¶³¦®�®z¨¬°��~³Z¿°¦Âº§�¶¿|lc�j¿Zd³��Ö ¾Âvk
¶cº]�°®�¶³¦®�®z¨¬°��©Z�]z¯�²À.³ZÀ¯ zÀÀ�c��]Z´¯Ä®¦±¡�`k°®�¶cº]�°®�¾º��§�°Z°����]z¯�zd¯�°®�¶$·ZÀ-�®�¦v�c�

°¦z¨cÏÍ�ÍÏÓÐ�ÖÒÖ 



�3��¶�¯ZkÏÍ�ÎÍÓÍ�ÍÎÍ
�6F��°x]�,³°ÎÍ�ÍÏÔÍ�ÏÍÖ

�/��¦À´«º´À«�vÀ�¦�b�¬�ÎÍ�ÍÍÏÍ�ÑÒÕ
6F ��/ÎÍ�ÍÏÕÍ�ÍÐÓ
3 ��6FÏÍ�ÍÏÑÍ�ÍÐÍ
3 ��/ÏÍ�ÍÖÐ�ÎÖÍ

3 ��6F ��/ÏÍ�ÍÑÎÍ�ÕÑÏ
�3 ��6F ��/��²¿ÇÏÎÍ�ÍÐÒÍ�ÐÔÖ

n���vo¦Â�°®�¶$·ZÀ-�°Z°�Î�Ò�ÍÐÓ


¶cº]�°®�¾º��§�°Z°��ÎÏÏ�ÓÕÎ

�

Z�sÓÐÍ�ÍÓÐÍ�ÐÑÏ
v�°®�¦¿�¾Z°do¦�n���°®�°¦®¾´�¯���



°xº] ,º³°�Zºº] ÄZ·²¿Ç��¶�¯Zk�¦¿�°®��¤��Â��¶d�¦v³�¶³¦®�À±Â
�º¬dt¯�ÄZº·�·Â&��°®��vºº³¦Á®º]�Äzd�À]�¶³¦®�À±Â�Ä¦°¦®�®°±
Ávº�³°¦|-�¶ºº³¦®�À±Â�z]�°x]�,³°�zÀgPc�¨°Z]�°®�¾cÂZ d¯�j¿Zd³
°xº] ,º³°�Zºº] ÄZ·²¿Ç�Z·³°¦|-�¾sz]�°®�¶§�Ä°º��¶]��b�¦
À±Â��Õ��Ä¦Áº¸º£ °xº] ,ºº³°�Z]�ÄZ·²¿Ç�¾sz]�°®�Â���ÎÍ��®°±

�v³¦¶d�¦®�zd�À]�¶³¦®
Ä¦zº] ¾]Zºº¿±°¦�®°º¯�ÄZ·²¿Ç��·Â&��²¿¦�°®��¾¬§�°º��¶]
vº�°®�ÒÍ Zºc ±Â°�°Z°º� �Àvºº� |^��±Z�¡�Zc�±Â°�°Z°��©Z �
Zºc ±Â°�°Z°º� �¾º·®ª-�vº�°®�ÒÍ Zºc ±Â°�°Z°º� �Àvºº� |^�
v´dº�¦®�°¦®¾º´�¯�©ÂZºº c�¶³¦®�v��À±Â�Â�¶cº]�¸Z c°¦��¾-vÀ�°
ÀZº�³�©Zº ��²º¿¦�Ä¦zº] ¾ºº¨Àd³Þ�¸º´c�®ºkÂ���Ð Â�Ï ¾Â¦vk�
²º¿¦�À¦ºººc¾¯��§Ztd³¦�Â�Ä®¦&³¶]�ÄZ·¶¯Z³z]�¢¿z��±¦�¶§�v·®¾¯
ÀZººÀ¯�¾g°¦�¶�]¦°�À®º^³�¶]�¶kºc�Z]��²À´#®·��®¦®�®º^¸]�¦°�©Z �
©Zº ��Zº] ¦ººÀ´«º´À«�vÀ�¦�À¦|À¯�Â�°x]�,³°�©Z ��±¦�¿¦v§�z·
®°±�°xºº] ,³°�Z]�½°|]��¬dt¯�¿Z£°¦�vÀ«ºc��À¡�Ä¦|k¦�Â�¾�¦°±

ÀÂvº] �²º�Â°�°®�¦ººÀ´«º´À«�vÀ�¦��¬dt¯�z¿®Z¤¯�Z]�Â�Ä¦Áº¸£�Z¿
�b�¦�z¿x�ÀZ¨¯¦�¾¬¨�¯�¶³º-�"À·

zººc�À�� `À´]�¾ ´¯�zÀgPc�¶§�v���t�¯��j¿Zd³�¶]�¶kºc�Z]
,º³°�Zº] ÄZºº·²¿Ç�¶]�b^�³��®°±�°x]�,³°�Z]�ÄZ·²¿Ç�°®�°x]
�¶ºº³¦®�®z¨¬°��z]�Z·²¿Ç�²¿¦�°®�¶cº]�zd°§�®§¦zc�Â��Ä¦Áº¸£�°x]
°®�¾ºº��§�°Z°ºº� �¿¦|�¦�Â�¶cº]�¾·®§Z��³¦��¿¦|�¦�¢¿z��±¦
ÁZººÀ-�²¿¦��½°|]�ÁZÀ-�°®�¾·®§Z��³¦�Áºp³��®®z-¾¯�À¦z^k�¶cº]
¶º³¦®�®zº¨¬°���©ÂZº d¯�¶ººcº]�ÄZ·®§¦zc�°®�¶§�®±Z�¾¯�°®Z£�¦°
z]�¶cº]�®§¦zc��·Z§zÀgPc�¶#z-¦���ÏÓ��v�Z]�¶d�¦®�¾³Z�¨¿�>Zd^�³
¢ºº¿z��±¦��®°±�°x]�,³°�Z]�ÄZ·²¿Ç�°®�Ä®Âvo�Zc�¶³¦®�®z¨¬°�
�®ºº�¾¯�À¦z^ºk ¶ºcº]�°®�¶ºº³¦®�®z¨¬°��Â�¾º��§�°Z°���¿¦|�¦
�®°±�°xº] ,ºº³°�Z]�¿Z£°¦�b�¦°±�°®�¶§�v�°¾¯�z�³�¶]�zd¸]�¾«Â
°®�bºº�¦�¿±Ç �²ºººÀ´#®º· �®®z-�bº�§�Äzdº�À]�°xº] À¦|Àº¯
|^º� À¦|Àº¯ Â�°xº] `ºÀ´]�®º^¸ºº] |À³�¿Z£°¦�²¿¦�Ä®¦&³¶]�ÄZ·¶¯Z³z]
ÄZ·¶º¯Z³z]�¢º¿z��±¦�Â��®®z-�°ºº�´¯�¾ººoÈ�¦�»¦v·¦�±¦�Àv�
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ÎÒÎ

�Z·²¿Ç�ÀZÀ¯�®ºkº¯�¾¨Àd³Þ�¸º´c��v]Z¿�®º^¸]�b ��²¿¦��§Ztd³¦
®º^¸]�ª]Z£�§Ztd³¦�¢¿z��±¦�b ��²¿¦ ¶§�b�¦�¶d¨³�²¿¦�ÄZ¿º-

�v�Z]¾¯

Á®Z d�¦�®°º¯��]Z´¯
�ÀZ¸ �¦�¾d�´��ÁZ.�³¦®�©¦°Z�d³¦��À¦z¿¦�Ä|§z¯�`¤�´¯�Ä¦º· Â�§¡ �ÎÐÓÓ �¿��¾°¿z§ �Î

¾ºº�¿Z¯±¡�¶�°|¯�°®�z¸�¾´À°s�Äz��ÄZ·½Zs�¾�°�ÄZ·¾³Z§�©ZÀ�º�s�¾�°z]�Â�ª¯Z¨c�Â�¾ºpc�¾.³º.#��ÎÐÓÕ �¦��ÀZ¿|¨« �Ï
�ÀZ¸ �¦�¾d�´��ÁZ.�³¦®��Ä±°ÂZ�§�¨v¨�³¦®��v�°¦�¾�Z´�°Z§�`¯Z³ÀZ¿Z���®Z]¡�l³�½°º«

�� $OEUHFKWVHQ�� 5��6��DQG�&��'��'\ELQJ��������,QIOXHQFH�RI�VHHGLQJ�UDWH�XSRQ�VHHG�DQG�RLO�\LHOG��DQG WKHLU�FRPSRQHQWV
LQ�IOD[��&URS�6FL��������������

�� $QGHUVRQ��5��������/LQROD�PLJKW�UHSHDW�FDQROD¶V�UDJV�WR�ULFKHV�VWRU\� 3URSK\WD�����������
�� %DUQHV�� '�� .��� -�� 2�� &XOEHUWVRQ�DQG�-��:��/DPEHUW��������,QKHULWDQFH�RI�VHHG�DQG�IORZHU�FRORXU�LQ�IOD[��$JURQ��-�

������������
�� %URVVPDQ�� *�� '�� DQG� -�� 5�� :LOFR[�� ������ ,QGXFWLRQ� RI� JHQHWLF� YDULDWLRQ� IRU� RLO SURSHUWLHV� DQG� DJURQRPLF

FKDUDFWHULVWLFV�RI�VR\EHDQ��&URS�6FL��������������
�� %XUWRQ��*��:��������3ODQW�EUHHGLQJ�SURVSHFWV�IRU�WKH�IXWXUH��33�����������,Q��.��-��)UH\��(G����3ODQW�%UHHGLQJ��,RZD

6WDWH�8QLY��3UHVV��$PHV��,$��86$�
�� &RPVWRFN�� 9�� (��� -�� +�� )RUG� DQG� %�� +�� %HDUG�� ������$VVRFLDWLRQ�DPRQJ�VHHG�DQG�DJURQRPLF�FKDUDFWHULVWLFV�LQ

LVRJHQLF�OLQHV�RI�IOD[��&URS�6FL�������������
�� &RPVWRFN�� 9�� (��� -�� +�� )RUG� DQG�(��&��*LPRUH��������6HHG�TXDOLW\�FKDUDFWHUV�DVVRFLDWHG�ZLWK�WKH�'�ORFXV�RI�IOD[

�/LQXP�XVLWDWLVVLPXP�/����&URS�6FL�������������
��� &XOEHUWVRQ��-��2���9��(��&RPVWRFN�DQG�5��$��)UHGHULNVRQ��������)XUWKHU�VWXGLHV�RQ�WKH�HIIHFW�RI�VHHG�FRDW�FRORXU��RQ

DJURQRPLF�DQG�FKHPLFDO�FKDUDFWHUV�DQG�LQMXU\�LQ�IOD[��$JURQ��-��������������
��� &XOEHUWVRQ�� -��2��DQG�7��.RPPHGDKL��������7KH�HIIHFW�RI�VHHG�FRDW�FRORXU�XSRQ�DJURQRPLF�DQG�FKHPLFDO�FKDUDFWHUV

DQG�VHHG LQMXU\�LQ�IOD[��$JURQ��-������������
��� )OD[�&RXQFLO�RI�&DQDGD��������*URZLQJ�IOD[��7KH�)OD[�&RXQFLO�RI�&DQDGD��:LQQLSHJ��0%�
��� )OD[�&RXQFLO�RI�&DQDGD��������)OD[�IRFXV��7KH�)OD[�&RXQFLO�RI�&DQDGD��:LQQLSHJ��0%�
��� )UHHPDQ�� 7�� 3�� ������ 6WUXFWXUH�RI�IOD[VHHG��33���������,Q��6��&��&XQQDQH�DQG�/��8��7KRPSVRQ��(GV����)OD[VHHG�LQ

+XPDQ�1XWULWLRQ��$2&6�3UHVV��&KDPSDLJQ��,OOLQRLV�
��� *UHHQ��$��*��������$�PXWDQW�JHQRW\SH�RI�IOD[��/LQXP�XVLWDWLVVLPXP�/���FRQWDLQLQJ�YHU\�ORZ�OHYHOV�RI�OLQROHQLF�DFLG

LQ�LWV�VHHG�RLO��&DQ��-��3ODQW�6FL��������������
��� *UHHQ�� $��*��������*HQHWLF�FRQWURO�RI�SRO\XQVDWXUDWHG�IDWW\�DFLG�ELRV\QWKHVLV�LQ�IOD[��/LQXP�XVLWDWLVVLPXP�/���VHHG

RLO��7KHRU��$SSO��*HQHW��������������
��� *UHHQ�� $�� *�� ������ *HQHWLF� FRQYHUVLRQ� RI� OLQVHHG� RLO� IURP� LQGXVWULDO� WR� HGLEOH� TXDOLW\�� 'LVU��3ODQW�%UHHGLQJ

6\PSRVLXP�������1��=��$JURQ��6RF��6SHFLDO�3XE�������������
��� *UHHQ�� $��*��DQG�-��&��3��'ULEQHQNL��������%UHHGLQJ�DQG�GHYHORSPHQW�RI�/,12/$��ORZ OLQROHQLF�IOD[���)$2�3URF�

�UG ,QWHU��)OD[�%UHHGLQJ�5HV��*URXS��)UDQFH��33����������
��� *URWK�� -�� 9��� 9�� (�� &RPVWRFN� DQG� 1�� $�� $QGHUVRQ�� ������(IIHFW�RI�VHHG�FRORXU�RQ�WROHUDQFH�RI�IOD[�WR�VHHGOLQJ

EOLJKW�FDXVHG�E\�5KL]RFWRQLD�VRODQL��3K\WRSDWKRO��������������
��� *XEEHOV�� *�� +�� ������ ,QWHUDFWLRQ�RI�FXOWLYDU�DQG�VHHGLQJ�UDWH�RQ�YDULRXV�DJURQRPLF�FKDUDFWHULVWLFV�RI�IOD[��&DQ��-�

3ODQW�6FL��������������
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ÎÐÕÏ °Z¸]���¾Â¦�Á°Z°����®d ·�¾Z����¾�À^���]Z´¯�Â�Ä±°ÂZ�§�Àº´��Â�¿º¬�

ÎÒÏ

��� *XEEHOV�� *�� +�� DQG� (�� 2�� .HQDVFKXN�� ������ (IIHFW�RI�VHHGLQJ�UDWH�RQ�SODQW�DQG�VHHG�FKDUDFWHULVWLFV�RI�QHZ�IOD[
FXOWLYDUV��&DQ��-��3ODQW�6FL��������������

��� .QLJKWV� (��-��DQG�5��-��0DLORU��������$VVRFLDWLRQ�RI�VHHG�W\SH�DQG�FRORXU�ZLWK�VWDEOLVKPHQW� \LHOG�DQG�VHHG�TXDOLW\
LQ�FKLFNSHD��&LFHU�DULHWLPXP���-��$JULF��6FL���������������

��� /DIRQG�� *�� 3�� ������ 7KH� HIIHFW� RI� QLWURJHQ�� URZ� VSDFLQJ� DQG� VHHGLQJ�UDWH�RQ�WKH�\LHOG�RI�IOD[�XQGHU�D�]HUR�WLOO
SURGXFWLRQ�V\VWHP��&DQ��-��3ODQW�6FL��������������

��� 1\HNL�� -��DQG�0��6ROWHV]��������6WXGLHV�RQ�LQWHUUHODWLRQVKLSV�EHWZHHQ�VHHG�\LHOG�DQG�LWV�FRPSRQHQWV�LQ�VRPH�H[RWLF
VWUDLQV�RI�OLQVHHG��/LQXP�XVLWDWLVVLPXP�/����$FWD�$JURQRPLFD�$FDGHPLDH�6FLHQWLDUXP�+XQJDULFDH�����������

��� 3HWHUVRQ�� :�� 6�� ������/LQVHHG�RLO�PHDO��33�����������,Q��0��$DURQ�DQG�/��$OWVFKH��(GV����3URFHVVHG�3ODQW�3URWHLQ
)RRG�6WXIIV��$FDGHPLF�3UHVV�3XEO��,QF���1HZ�<RUN�

��� 5RELQVRQ��5��*��������7KH�HIIHFW�RI�IOD[�VWDQG RQ�\LHOGV�RI�IOD[VHHG��IOD[VWUDZ��DQG�ZHHGV��$JURQ��-��������������
��� 5RZODQG�� *�� *�� ������ $Q� (06�LQGXFHG� ORZ�OLQROHQLF�DFLG�PXWDQW�LQ�0F*UHJRU�IOD[��/LQXP�XVLWDWLVVLPXP�/����

&DQ��-��3ODQW�6FL��������������
��� 5RZODQG�� *�� *�� DQG� 5�� 6��%KDWW\��������(WK\O�PHWKDQHVXOSKRQDWH�LQGXFHG�IDWW\�DFLG�PXWDWLRQ�LQ�IOD[��-��$P��2LO

&KHP��6RF��������������
��� 5XFKHU�� %�� DQG� *�� 5REEHOHQ�� ������ ,PSDFW� RI� ORZ� OLQROHQLF� DFLG� FRQWHQW� RQ�VHHG�\LHOG�RI�ZLQWHU�RLOVHHG�UDSH

�%UDVVLFD�QDSXV�/��� 3ODQW�%UHHG���������������
��� 6DHLGL�� *�� DQG� *�� *�� 5RZODQG�� ������ 6HHG� FRORXU� DQG�OLQROHQLF�DFLG�HIIHFWV�RQ�DJURQRPLF�WUDLWV�LQ�IOD[��&DQ��-�

3ODQW�6FL��������������
��� 6DHLGL�� *�� DQG� *�� *�� 5RZODQG�� ������ 7KH�HIIHFW�RI�WHPSHUDWXUH��VHHG FRORXU DQG�OLQROHQLF�DFLG�FRQFHQWUDWLRQ�RQ

JHUPLQDWLRQ�DQG�VHHG�YLJRXU�LQ�IOD[��&DQ��-��3ODQW�6FL��������������
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