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¼®Zºº� ¾�¿¦z��°®�Ó `«®Z�¯��b�¦�¸Z^�¦�b«Zo�°®��&RKHVLRQ�
¦º�s�zºg¦�°®�½Zºs ¾]ºº�°�Â�Áv´´§¾³Z°Àºº� ª¯¦º��¶§�b�¦
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Z·j´º�¾¿Zk�¶ºº] Zk��v��Á®Z d�¦�zd¯¾¬À¯�Í�ÍÎ b£®�Z]�JDXJH�
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zd¯¾d³Zºº� Ï�Ò ª�¦º��Z]��zd¯¾d³Z��ÒÍ ¾º��Â�Ñ ¾¬s¦®�z�£�Z]�
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�bº�z-�©°ºº� zd¯¾d³Zºº� ÎÓ�Í ¢°��±¦�Ä°¦®z]¶³º°³��°º§x¯
¶³¦ºdº�¦��¾º¤°��Â�¾p�ºº� ½Zs�b¯ÂZ¤¯�©¦zÀÀ�c�¾�°z]�Ä¦z]
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O Â�G �¾.dtÀº�-�`�¤³�°®�b�¨��ÄÂzÀ³�) �¼º��¾º¯z��°®�¶§
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½Zºs ¦º¿ Àvº� §ººº�z¯�¨°Â®�²Àd�t³�°®��ÎÓ��°Â¦�Â�¾·|£
Â�Ä¦¶º�¤³�©°ººº� ¶]�Z·¶³¦®½Zs�²Z°c�¶§�À¡�ªÀ«®�¶]��b��
®Zº¿±�°ZÀº�]�¶Zº¤³�²º¿¦�°®�Ä®Â°Â�§¡�ÄÂzÀº³ ±¦�ª�Zººo �´c
°®��®zººÀ-¾ººº¯ ©°ºº� ¾³Z°dsZº� ©¦zÀºÀ�c�²¿zdº�À]��bº�¦
²Zºº°c�n�ºº� �Àvººº� ¦º�s�Â�§ºº�z¯�Ävº�]�ÄZº·Á°Â®
vº³°ºs¾¯�³ººk ®º· ¶º] >ZººoÈ��¦�Â�Áv��zc®Z¿±�Z·¶³¦®½Zs
~��½Zs ­°®À³�¾´À]±Z]��®º�¾¯�zd°§�zgR¯��´c�Â��:HOGLQJ�
�Äzd¯¾d³Zºº� jººº´��®Âvºo ¢º°��Zºc ¶º§ ®¦®�ÀZº�³�Ä°ZºÀ]¡�±¦
¾-®°ººs~Às�ªºÀ«®�¶ºº]��Áv��\¿ztc�Z·¶sº¬§�Â�Z·¶³¦®½Zs
¶º] �vº³®º] Á®°ººs³ºººk ®·�¶] �²À¿Z��¶]�¢°��²¿¦�±¦�Â���¿z�
�&RDOHVFHQFH� ¾.d�ºÀ��®·�¶]�¾p��z¿±�½Zs °®��zd¸]�²t�
°¦zº£ ªº� ©°ºº� ¶º] Z·¶ºº³¦®½Zs�²À]�¾c¦°¯�¶§�Áv¯¡�®ºkÂ�¶]
±º´·�¾Zo�²À��°®�¾«Â��v³°¦®¾¯�¶.³�z.¿v¨¿�¶]�¦°�Z¸³¡�Â�¶d�z-
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¾]Z£z��Ä°ZÀ]¡�±¦�~��°¦v¿Z�Z³�ÀZ°dsZ��Z]�¾§Zs�¾¨À³Z¨¯�Â�¾¨¿|À��ÄZ·¾-&¿Â�¾sz]�©¦zÀÀ�c

ÖÔ

°®�¶º§ �®°¦®�®ººkÂ�Z·¶º³¦®½Zs�²ºÀ]�«zº� Â�ªºº¬s��À]�Â�®§
�®º�¾¯�Áv¿®�j¿Zd³�²¿¦�|À³��ÎÓ��°Â¦�Â�¾·|£�ÄZ·�·Â&�

¾¨¿|À��ÄZ·¾-&¿Â
½Zs�b��³

ÀZº�³�ÀZºº¯±�b�x-�Z]�Ä°ZÀ]¡�±¦�~��½Zs�b��³��Ï ª¨��°®
½Zººs ÄZ·¾³Z§�¶Z�^³¦�ªÀ«®�¶]�Ä°ZÀ]¡�²Ào�°®��b�¦�Áv��Á®¦®
ÄÂ°ÇZº] zdºº¯¾¬À¯�Í�Ð ®Âvo��Äx ´¯�²º^p¯�Ä¦º·�°Z���zg¦�Â
±¦�~º� ¶º¬�Z�È]�¶ºº§ �v¯¡�®ºkÂ�¶]�½Zs�n����8SKHDYLQJ�
±Zº�¡�bºº��³��Äx ´¯�Ä¦º·�Àv��®¦±¡�Â�¾]Zd�¿¦�§¡�²d�°�Âz�
¾³Zº¯±�¨®Âvºp¯�°®�½Zººs b��³�Â�¾´p´¯�\À��²¿zd�À]��v�
ÄZ·¾ºº�°z]���Ï ª¨���b�z-�©°º��Ä°ZÀ]¡�±¦�~��b�Z��¶�
²Ào�°®�°x]�zd�]�b��³�¶§�®¦®�ÀZ�³�|À³��ÐÓ��À¦°Z¨°·�Â�"¿Â
~ºº� b�Z��ÎÏ ¾º��°®�À¡�¾¯Z°c�>Z^¿z¤c�Â��b�¦��¿z��¾�§Á±

�®zÀ-¾¯�©°º��Ä°ZÀ]¡�±¦
Ä¦¶´À¿º¯�ÄZ·ÂzÀ³�Z]�¶§�Z·¶³¦®½Zs�ªs¦®�°®�²º^p¯�Ä¦º·
¶ºº§ ®º�¾¯�Á®z���¾¿Zk�Zc��v�§¾¯�Z·¶³¦®½Zs�ªs¦®�¶]�¦°�§¡
ÄZ·¾º�°z]��v´¨ºº�]�¦°�§¡�Z]�Áv���À���ÄZ·¶³¦®½Zs�v³¦ºd]
¶ºº§ vººº·®¾¯�ÀZº�³�|Àº³ �ÏÐ��À¦°Zº¨°·�Â�zº�°§�Â��ÏÏ��zº¬§
ªºº¬s��·Z§�Â�Z·¶³¦®½Zs�¾�Z�Âz��¾¬�¦�ªÀ«®��¿z��ÄzÀ-§¡
ÀZº¿®¦z-���¿zº� ¾-vº�~Às�²ºÀo�°®��bº�¦�bºº�°®�«z��Â
°ZÀº�]�¶³¦®½Zs�¦¿�°®�¾d]º�°�`¸^k�°®�b]º�°�v�°®��\À��
¸Z^ºº�¦�¶]�¦¿®|³�b°��¦¿�°®�¶³¦®½Zs�¶§�Ä°º��¶]��b�¦�v´c
¿°ººc \^º� ¾ººd]º�°�v´c�\À���b�¦�¦�s�z.¿®�b°��°®�Â
Â��Z·¶º³¦®½Zs�¦ºº�s��t]�¶]�b^�³�§º�z¯��t]�zÀ-®�#
¾ººd£Â��®ºº�¾¯�Z¸º³¡�Àvº� ®zºs Â��ºÀ���\^º� b¿Z¸º³ °®
\Àº� Â�¾ºd]º�°�\Àºº� �®zÀ-¾¯�©°º��Äv´c�¶]�¾-v�~Às
¾-vº�~Às�b¸ººk z]�®º°��¾�z]�ÄZ·�´c��Á®º]�®Z¿±�¶Z�^³¦

�®º�¾¯�Z·¶³¦®½Zs�Àv��®zs�\^�
vºº�°®�Ô�Ò zº]¦z]�Â�zd¯¾d³Zº� Î�Ò ®Âvºo ¾¿Z¸º³ bº��³
b¯Zt��¶]�b^�³�b��³�Z¿��$SSDUHQW�VWUDLQ� Äz·Z���³z§
�½Zºs ÀZ°dsZº� ¾º�Z�Âzºº� z]�¾¬À«®�®ºs�²¿¦��b�¦�½Zs�ª§

°¦vº¤¯�²º¿¦��bº�¦�½Zs�µZ^¤³¦�~���Â�®§¦zc��ªt¬tc��·Z§
`À«Â¦�°¦v¤¯�±¦�Äzd¯¾d³Z��ÏÍ�Í `¿Ç�%' �¿¦|�¦�\^���b��³
Ð ª¨º� °®�¶ºº§ Ä°º��ÀZ°·�¾«Â��®º�¾¯�Î�Ð 0J�P�� ¶]�Î�Ï
²ºº¿¦�±¦�zd�À]�Àv��¦�s�¾º��°®�%' �¿¦|�¦��Áv��Á®¦®�ÀZ�³
¿¢ººc zºg¦�¨vº´´§�ÀZºÀ]�¶º§ ��Î�Ò ®Âvººo ¶]�Î�Ï ±¦��b�¦�°¦v¤¯
�9HUWLFDO� DQG�KRUL]RQWDO�VKULQNDJH� ¾¤�¦�Â�Ä®º°��µZ^¤³¦
vººº´¿¦z���ÏÓ��|´ºÀ«º¯�®Zº¤d�¦�¶º] �vº�Z]¾¯�½Zºs ¾-®zº���°®
¾³Z°dsZº� ¾-vºº�®zs��Î �b�¦�¶¬oz¯�Â®�ª¯Z��¾-v�bt�
Ä±Zº�±Z]�ÀÂvºº] ¾-v�bt���Ï Â�ÄzÀ-§¡�zg¦�°®�Z·¶³¦®½Zs
¾ºº�Z�Âz��Z]�½Zs�¾-v�bt���Àv��¦�s�¾��°®�¾³Z°dsZ�
�v]Zºº¿¾¯�¶¯¦®¦�Àv��¦�s�¾º��°®�µZ^¤³¦�Z]�Â�±Z�¡�¾³Z°dsZ�
Â®��bº�¦�½Zºs Ä®ºº°��µZº^¤³¦�¨vº´·®�ÀZºº�³�½Zs�b��³
±¦�Â��vº� ±Zº�¡�½Zºs °®�¾-®°ºººs½zc��Ä°ZÀ]¡�±¦�~��b�Z�
zdºº�À]�¾-®z���\^��¾¤�¦�Â�Ä®º°��µZ^¤³¦��v�]�¶]�¿Z.´·�²¿¦
bºº�·�±¦�zd�À]�b -�À¦ºc¾¯��Ï ª¨��¶]�¶kºc�Z]��v¿®z-�½Zs
±¦�~��b�Z��¶��ÀZ°dsZ��¾�Z�Âz��±¦�ª�Zo�b��³�zd¯¾¬À¯

�b�¦�µZ^¤³¦�±¦�ª�Zo�À¡�¾l¿°vc�©¦zÀÀ�c�`À¤]�Â��Ä°ZÀ]¡

�%'� Äz·Z��¾«Z.#
Ä°ZººÀ]¡�±¦�~���zd¯¾d³Z��ÏÍ�Í ¢°��°®��%' ²À.³ZÀ¯�©¦zÀÀ�c
Á®°Â¡�Ð ª¨ºº� °®�µZ^¤³¦�Â�b��³�ªÀ«®�¶]�b]º�°�©¦zÀÀ�c�Z]
Ä°ZºÀ]¡�²Àdº�t³�±¦�~ºº� ¶§�v·®¾¯�ÀZ�³�ª¨��²¿¦��b�¦�Áv�
°®�©¦zÀÀ�c�²¿zd�À]��v]Z¿¾¯��¿¦|�¦�Î�Ò 0J�P�� ®Âvo�Zc�%'
Ávº�³�Á®¦®�ÀZº�³�Zº·Á®¦®��vº� Ávº¿®�Äzd¯¾d³Z��Ò�Í `¿Ç�%'
²º¿¦�°®��Ð��À¦°Zº¨°·�Â�¾ºº�Z^�«Zo�ÄZ·�·Â&��j¿Zd³���b�¦
Ä±°Â½Zºs ®dº�À��Â®�°®�½Zºs %' ¶º§ ®¦®�ÀZºº�³�|À³�½Zs
zº]¦z]�Â��ÀZº�¨¿�vº�°�ªº���ÀZº¿Z��°®�Ä±°Â½Zs¾]�Â�¿º�z¯
¾º�°z]�Â�¾º�°z]�²º¿¦�j¿Zºd³ ¾ºº³¦ºs®·��b�¦�Î�ÑÒ 0J�P��

©¦zÀºÀ�c�²¿zdºº�À]�¶§�v·®¾¯�ÀZ�³��Ð��À¦°Z¨°·�Â�¾�Z^�«Zo
�®zºÀ-¾º¯ ©°ºº� Ä°ZººÀ]¡�²Àd�t³�¾��½Zs�ÀZ°dsZ��Â�%'
\ºº^��zº�Zo�¾�°z]�°®�À¦v¬-���ºc�½Zs�¨®ºc�À®º]�®Âvp¯
�¿¦zº� ¶º] bº^�³�zºc®Zº¿±�%' ¶lÀd³�°®�Â�zd�À]�¾¤�¦�µZ^¤³¦
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ÎÐÕÏ °Z¸]���¾Â¦�Á°Z°����®d ·�¾Z����¾�À^���]Z´¯�Â�Ä±°ÂZ�§�Àº´��Â�¿º¬�

ÖÕ
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����� ���� ��� � �� ��� ���� �����
7LPH�DIWHU�LUULJDWLRQ��KUV�

6R
LO�V

HWW
OHP

HQ
W��P

P� ,QLWLDO�VRLO�VXUIDFH

��¿Z¯±¡�ÀZ¿Z��Zc�±Z�¡�±¦��Ä°ZÀ]¡�±¦�~��ÀZ¯±�b�x-�Z]�½Zs�b��³��Ï ª¨�

Ä°ZÀ]¡�±¦�~��ÀZ¯±�b�x-�Z]�½Zs��0&� ¾³±Â�b]º�°�Z]��Äzd¯¾d³Z��ÏÍ Zc�z ��¢°��²À.³ZÀ¯���%'� Äz·Z��¾«Z.#�©¦zÀÀ�c��Ð ª¨�

Â��ÐÓ��À¦°Zº¨°·�Â�"º¿Â�ÄZ·¾º�°z]��®ºº�¾¯�¶ºº�°|¯�¾�À^�
°®�%' ©¦zÀººÀ�c�¶º§ ®¦®�ÀZº�³��ÏÕ Â�ÏÔ��À¦°Zº¨°·�Â�|´ºÀ«º¯
¾c°º��°®��®°¦v³�Ä°¦®¾´�¯�Â�´Zs�v³Â°��Àv��¦�s�v´¿¦z�

¶ºd^«¦��®ººº] Í�Ð 0J�P�� ®Âvo�%' ©¦zÀÀ�c��·Â&��²¿¦�°®�¶§
Â�|´ºÀ«º¯�Â��ÐÓ��À¦°Zºº¨°·�Â�"¿Â�¾�°z]�°®�Z·½Zs�¶À«Â¦�%'
¶§��®ºº] Î�Ò 0J�P�� Â�Î�ÒÒ \Àczºc ¶º] �ÏÕ Â�ÏÔ��À¦°Z¨°·
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¾]Z£z��Ä°ZÀ]¡�±¦�~��°¦v¿Z�Z³�ÀZ°dsZ��Z]�¾§Zs�¾¨À³Z¨¯�Â�¾¨¿|À��ÄZ·¾-&¿Â�¾sz]�©¦zÀÀ�c

ÖÖ

�b�¦�z�Zo��·Â&��°®�½Zs�¶À«Â¦�%' ±¦�zd�À]

¾¨À³Z¨¯�ÄZ·¾-&¿Â
�&,� ¾�Âzt¯��sZ�

~���zd¯¾d³Z��ÏÍ�Í ¢°��°®��&, ²À.³ZÀ¯�©¦zÀÀ�c�Ñ ª¨��°®
6RLO Zº¿ ½Zºs b¯ÂZºº¤¯�¶�t�¯�¾´p´¯��b]º�°�Z]�Ä°ZÀ]¡�±¦
°®�v¿v� ©¦zÀÀ�c�¨v´·®�ÀZ�³��VWUHQJWK�FKDUDFWHULVWLF�FXUYH
�¾º´p´¯�²º¿¦�±¦�Á®Z dºº�¦�Z]��b�¦�¾�°z]�®°º¯�¾d]º�°�¨®Âvp¯
¶º#z-¦��b�¦�z¿x�ÀZ¨¯¦�½Zs�b]º�°�¦°§�¶]�b¯ÂZ¤¯�²À°tc
3HUPDQHQW��¾º°W¦®�¾-®zº¯&��vººo b]º�°�°®�½Zs�b¯ÂZ¤¯
bº�À³�Ávº´´§�®Âvºp¯�ÁZºÀ-�vºº�°�Ä¦z]��ZLOWLQJ�SRLQW��3:3
¾º«¦ºd¯�ÄZºº·Ä°ZÀ]¡�°®�®Â°¾¯�°Z�d³¦�¾«Â���ÏÔ�����ÏÍÍÍ N3D�
®Âvºp¯�¶º�¿°�vºº�°�Ä¦z]�3:3 ±¦��À��½Zs�b¯ÂZ¤¯��Äv�]
�ÐÓ��À¦°Zº¨°·�Â�"º¿Â�ÄZ·¾ºº�°z]��z.¿®�Äº��±¦��v�Z]�Áv´´§
¶ºº] ±Z�¡�ÎÎÍÍ N3D b¯ÂZ¤¯�°®�©°¯�`$·ZÀ-�v�°�¶§�®¦®�ÀZ�³
b¯ÂZº¤¯�Àºº# �®ººº�¾¯��£ºd¯�ÏÍÍÍ N3D °®�Â�Á®º°³��·Z§
bº]º�°�°®�Ä°ZºÀ]¡�²Àdº�t³�±¦�~º� ½Zººs ²¿¦�°®�ÎÎÍÍ N3D
��Ñ ª¨ºº���v¯¡�®ºkÂ�¶]��3:3 ±¦�zd�À]��v�°®�ÎÏ�ÎÍ ®Âvo
¾º�°z]�¶ºº§ ÀZ´#�®·��®°¦x.]�zg¦�¶�°|¯�|^��v�°®�z]�v³¦ºc¾¯
|^º� �½Zººs ²¿¦�Ä°ZÀ]¡�±¦�~���®¦®�ÀZ�³��ÎÏ��À¦°Z¨°·�Â�¾Z^£¦
b¯ÂZ¤¯�`�¿Z¤¯��b�Z¿��·Z§��ÒÍ À¦|À¯�¶]�v´£°v´�#�°x]�Àv�
N3D ®Âvºo��Ä°ZººÀ]¡�±¦��À��¦�s�¦º·�Â�¿z³�b«Zo�°®�½Zs
~ºº� b]º�°�²À°·�°®�À¡�°¦v¤¯�Z]��b�¦�Áv�³�Á®¦®�ÀZ�³��ÑÍÍ
°®�½Zºs b¯ÂZºº¤¯�¶§�®¦®�ÀZ�³���ÏÒÍÍ N3D ±¦��À]��Ä°ZÀ]¡�±¦
Ávº� zº]¦z]��ºº� ±¦��À]�Ä°ZÀ]¡�±¦�¾�Z³�µZ^¤³¦�Â�b��³�zg¦
°®�½Zºs b¯ÂZº¤¯�¶º§ vº·®¾¯�ÀZº�³�Ñ ª¨º� ¾ºº�°z]��b�¦
ÄZº·b]º�°�°®�Â��ÎÍÍ N3D ±¦�zdºº°§�// ±¦�zd�À]�ÄZ·b]º�°
v¿vº� ¾.dº�]¦Â�²º¿¦��bº�¦�ÏÍÍÍ N3D ±¦�zdºº�À]�6/ ±¦�zd°§
¾³Z°dsZº� Ä°¦v¿Zºº�Z³�ªÀ«®�À¦ºc¾¯�¦°�½Zs�b]º�°�¶]�b¯ÂZ¤¯

��ÏÕ Â�ÏÔ��b�³¦®�½Zs�²¿¦
�,76� ¾��§�b¯ÂZ¤¯

Â�Õ�Í ÄZº·¢º°��¶º] ¶ºº]zº¯ ,76 z¿®Z¤¯�`�¿Z¤¯�Â�¾´À]±Z]�Z]

vº³Â°�Â®�zº· ¶º§ vº� Ávº¿®��°¦®ºº°³�¦ºº¿ °®�zd¯¾d³Z��ÎÓ�Õ
°®�b¯ÂZº¤¯��º¿¦|�¦�Pº�´¯�bº -�À¦ºººc¾¯�~���v³°¦®�¾³Z�¨¿
Á®zº§ ®Zººl¿¦�¾¸]Z�¯�v³Â°�¶§�Á®º]�ÀZ�¨¿�¿Â®�Â�¾Â¦�ÄZ·¢°�
ÎÓ�Õ Â�Õ�Í ÄZººº·Á®¦®�¸ºº°l¯�Ò ª¨º� °®��²¿¦z]Zº´]��bº�¦
vºº³Â°�b¸]Zº�¯��bº�¦�Ávº� Á®°Â¡��Ávº� ¿Zº�®¦��Äzd¯¾d³Zº�
²dº�¦®�bºº�®�°®�Z]�¾¨¿�²À°tc��b]º�°�Z]�,76 Â�&, ©¦zÀÀ�c

��Ó ª¨���®±Z�¾¯�²¨°¯�¦°�Äz.¿®
\«Zº� zÀgPºc Ávº´´§�ÀZºÀ]�bº]º�°�Zº] ,76 v¿vº� ©¦zÀºÀ�c
±¦��ÔÑ ¶d�³¦ºc�¶§��b�¦�½Zs�²¿¦�¾¨À³Z¨¯�b¯ÂZ¤¯�z]�b]º�°
¶º] >ÇZºº°do¦���ÏÓ��©¦zÀÀ�c�`À¤]��v´§�¶Àkºc�¦°�b¯ÂZ¤¯�©¦zÀÀ�c
¦º�s�¦ºº· ½Zºs °®�,76 ÄzºÀ-Á±¦vº³¦��bºº�¦�%' zg¦�ªÀ«®
²À.³ZÀ¯�z¿®Z¤¯�¶§�®¦®�ÀZ�³�Ä°ZÀ]¡�±¦�~����Î�Ò ¾³±Â�b]º�°�
|´ººÀ«º¯�¶§�b�¦�Äz¿®Z¤¯�Z]�¶�¿Z¤¯�ª]Z£��ÕÍ N3D��Áv¯¡b�®�¶]
N3D ®°¦v³Zdº�¦�°¦v¤¯�Â��v³®°Â¡�b�®�¶]��ÏÕ Â�ÏÔ��À¦°Z¨°·�Â
Áv³ººººº� btºº� ÄZºº·½Zs�°®�¦ºº�s�¦ººº· b«Zººo��ÖÍ
�ÓÍ �z.ºººº¿®�Äºººº� ±¦��bººº�¦��ÏÓ���+DUGVHWWLQJ� VRLOV
¶º§ ��Ð��bº�¦�zdº¯¾¬À¯�Í�ÏÒ ±¦�zdºº°§�½Zs�²¿¦�ÄZ·¶³¦®½Zs
¦°�¾-v³ºº�bt��ªÀº�³Zd��¾º�°z]�®°ºº¯ ½Zººs v·®¾¯�ÀZ�³

�b�¦°¦®

zgR¯��´c�Â�b¯ÂZ¤¯
¶ººº]z¯�ÄZ·Á®¦®�±¦�zgR¯��´c�Â�b¯ÂZ¤¯�`�]¦°�¾�°z]�°º�´¯�¶]
ÓÍ�Í Â�&, ®°ººº¯ °®�¾Z¨º�Z�ºº¬À§�ÒÍ�Í zºgR¯�ÄZº·�´c�¶º]
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�� $OXNR�� 2�� %�� DQG�$��-��.RROHQ��������7KH�HVVHQWLDO�PHFKDQLFV�RI�FDSLOODU\�FUXPEOLQJ�RI VWUXFWXUHG�VRLOV��6RLO�7LOO�
5HV��������������

�� $OXNR�� 2�� %��DQG�$��-��.RROHQ��������'\QDPLFV�DQG�FKDUDFWHULVWLFV�RI�SRUH�VSDFH�FKDQJHV�GXULQJ�WKH�FUXPEOLQJ�RQ
GU\LQJ�RI�VWUXFWXUHG�DJULFXOWXUDO�VRLOV��6RLO�7LOO��5HV������������

��� 'H[WHU�� $�� 5�� DQG�%��.URHVEHUJHQ��������0HWKRGRORJ\�IRU�GHWHUPLQDWLRQ�RI�WKH�WHQVLOH�VWUHQJWK�RI�VRLO�DJJUHJDWHV�
-��$JULF��(QJ��5HV��������������

��� 'H[WHU�� $�� 5��� 5��+RUQ�DQG�:��'��.HPSHU��������7ZR�PHFKDQLVPV�IRU�DJH�KDUGHQLQJ RI�VRLO��-��6RLO�6FL����������
����

��� (JKEDO�� 0�� .���0��$��+DMDEEDVL�DQG�+��7��*ROVHILGL��������0HFKDQLVP�RI�FUXVW�IRUPDWLRQ�RQ�D�VRLO�LQ�FHQWUDO�,UDQ�
3ODQW�DQG�6RLO������������

��� )U\GPDQ�� 6�� ������ 7KH� DSSOLFDELOLW\�RI�WKH�%UD]LOLDQ��LQGLUHFW�WHQVLRQ� WHVW�WR�VRLOV��$XVWUDO��-��$SSO��6FL����������
����

��� *DUGQHU�� :��5���'��+LOOHO�DQG�<��%HQ\DPLQL��������3RVW�LUULJDWLRQ�PRYHPHQW�RI�VRLO�ZDWHU��,��5HGLVWULEXWLRQ��:DWHU
5HVRXU��5HV�������������
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��� *KDYDPL�� 0��� -�� .HOOHU� DQG� ,�� 6��'XQQ��������3UHGLFWLQJ�VRLO�GHQVLW\�IROORZLQJ�LUULJDWLRQ��7UDQV��$6$(���������
����

��� *KH]]HKHL�� 7�� $�� DQG�'��2U��������'\QDPLFV�RI�VRLO�DJJUHJDWH�FRDOHVFHQFH�JRYHUQHG�E\�FDSLOODU\�DQG�UKHRORJLFDO
SURFHVVHV� :DWHU�5HVRXU��5HV��������������

��� *UDQW�� &�� '���'��$��$QJHUV��5��6��0XUUD\��0��+��&KDQWLJQ\�DQG�8��+DVDQDK��������2Q�WKH�QDWXUH�RI�VRLO�DJJUHJDWH
FRDOHVFHQFH�LQ�DQ�LUULJDWHG�VZHOOLQJ�FOD\��$XVWUDO��-��6RLO�5HV��������������

��� +DMDEEDVL��0��$��DQG�$��+HPPDW��������7LOODJH�LPSDFWV�RQ�DJJUHJDWH�VWDELOLW\�DQG�FURS�SURGXFWLYLW\�LQ�D�FOD\�ORDP
VRLO�LQ�FHQWUDO�,UDQ��6RLO�7LOO��5HV��������������

��� +HPPDW�� $�� ������ 6HHGEHG� FKDUDFWHULVWLF� HIIHFWV� RQ� ZKHDW� HPHUJHQFH� LQ� FRQYHQWLRQDO�DQG�FRQVHUYDWLQ�WLOODJH
V\VWHPV�� 33�� ��������� ,Q�� (�� +�� %DUWDOL� DQG� 0�� 'DRXGL� �(GV���� 3URF�� ��WK ,QW�� &RQJ�� $JULF��(QJ���5DEDW�
0RURFFR�

��� +LOOHO��'��������(QYLURQPHQWDO�6RLO�3K\VLFV���QG (GLWLRQ��$FDGHPLF�3UHVV��/RQGRQ�
��� +RUQ�� 5�� DQG�$��5��'H[WHU��������'\QDPLFV�RI�VRLO�DJJUHJDWLRQ�LQ�DQ�LUULJDWHG�GHVHUW�ORHVV��6RLO�7LOO��5HV����������
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��� .HOOHU��-��������6SULQNOHU�LQWHQVLW\�DQG�VRLO�WLOWK��7UDQV��$6$(����������������
��� .HPSHU��:��'���-��6��2OVHQ�DQG�$��+RGJGRQ��������,UULJDWLRQ�PHWKRG�DV�D�GHWHUPLQDQW�RI�ODUJH�SRUH�SHUVLVWHQFH�DQG

FUXVW�VWUHQJWK�RI FXOWLYDWHG�VRLOV��6RLO�6FL��6RF��$P��3URF��������������
��� .RROHQ�� $�� -�� DQG� +�� .XLSHUV�� ������ $JULFXOWXUDO� 6RLO� 0HFKDQLFV�� $GYDQFHG� 6HULHV� LQ�$JULFXOWXUDO�6FLHQFHV�

6SULQJHU�9HUODJ��%HUOLQ�
��� 0RVDGGHJKL�� 0�� 5��� 0�� $�� +DMDEEDVL�� $�� +HPPDW� DQG�0��$I\XQL��������6RLO�FRPSDFWLELOLW\�DV�DIIHFWHG�E\�VRLO

PRLVWXUH�FRQWHQW�DQG�IDUP\DUG�PDQXUH�LQ�FHQWUDO�,UDQ��6RLO�7LOO��5HV������������
��� 0XOOLQV�� &�� (�� ������ +DUGVHWWLQJ� VRLOV�� 33�� *���*����,Q��0��(��6XPPHU��(G����+DQGERRN�RI�6RLO�6FLHQFH��&5&

3UHVV��%RFD�5DWRQ��)/�
��� 0XOOLQV�� &�� (��� 3�� 6�� %ODFNZHOO�DQG�-��0��7LVGDOO��������6WUHQJWK�GHYHORSPHQW�GXULQJ�GU\LQJ�RI FXOWLYDWHG��IORRG�

LUULJDWHG�KDUGVHWWLQJ�VRLO��,��&RPSDULVRQ�ZLWK�D�VWUXFWXUDOO\�VWDEOH�VRLO��6RLO�7LOO��5HV��������������
��� 0XOOLQV�� &�� (��� $�� &DVV�� '�� $�� 0DF/HRG��'��-��0��+DOO�DQG�3��6��%ODFNZHOO��������6WUHQJWK�GHYHORSPHQW�GXULQJ

GU\LQJ� RI FXOWLYDWHG�� IORRG�LUULJDWHG� KDUGVHWWLQJ� VRLO�� ,,�� 7UDQJLH� VRLO�� DQG� FRPSDULVRQ� ZLWK� WKHRUHWLFDO
SUHGLFWLRQV��6RLO�7LOO��5HV��������������

��� 0XOOLQV�� &�� (���'��$��0DFOHRQG��.��+��1RUWKFRWH��-��0��7LVGDOO�DQG�,�0��<RXQJ��������+DUGVHWWLQJ�VRLOV��EHKDYLRU�
RFFXUUHQFH� DQG�PDQDJHPHQW��$GY��6RLO�6FL�������������

��� 0XOOLQV�� &�� (�� DQG� .�� 3��3DQD\LRWRSRXORV��������7KH�VWUHQJWK�RI�XQVDWXUDWHG�PL[WXUHV�RI�VDQG�DQG�NDROLQ�DQG�WKH
FRQFHSW�RI�HIIHFWLYH�VWUHVV��-��6RLO�6FL��������������

��� 2U�� '��� )�� /�� /HLM�� 9�� $�� 6Q\GHU� DQG� 7�� $�� *KH]]HKHL�� ������ 6WRFKDVWLF�PRGHO�IRU�SRVWWLOODJH�VRLO�SRUH�VSDFH
HYROXWLRQ��:DWHU�5HVRXU��5HV�������������������

��� 6Q\GHU��9��$��DQG�5��'��0LOOHU��������7HQVLOH�VWUHQJWK�RI�XQVDWXUDWHG�VRLOV��6RLO�6FL��6RF��$P��-������������
��� 7HU]DJKL��.��������7KHRUHWLFDO�6RLO�0HFKDQLFV��-RKQ�:LOH\�	�6RQV��,QF���/RQGRQ�
��� 7RZQHU�� *�� '�� DQG� (�� &�� &KLOGV��������7KH�PHFKDQLFDO�VWUHQJWK�RI�XQVDWXUDWHG�SRURXV�JUDQXODU�PDWHULDOV��-��6RLO

6FL��������������
��� 8WRPR��:��+��DQG�$��5��'H[WHU��������$JH�KDUGHQLQJ�RI�DJULFXOWXUDO�WRS�VRLOV��-� 6RLO�6FL�����������������
��� :HDLFK�� .��� $��&DVV�DQG�.��/��%ULVWRZ��������8VH�RI�D�SHQHWUDWLRQ�UHVLVWDQFH�FKDUDFWHULVWLF�WR�SUHGLFW�VRLO�VWUHQJWK

GHYHORSPHQW�GXULQJ�GU\LQJ��6RLO�7LOO��5HV��������������
��� :XOIVRKQ�� '��� %�� $�� $GDPV�DQG�'��*��)UHGOXQG��������$SSOLFDWLRQ�RI�XQVDWXUDWHG�VRLO�PHFKDQLFV�IRU�DJULFXOWXUDO

FRQGLWLRQV��&DQ��-��$JULF��(QJ�����������������
��� <RXQJ�� ,�� 0��� &��(��0XOOLQV��3��$��&RVWLJDQ�DQG�$��*��%HQJRXJK��������+DUGVHWWLQJ�DQG�VWUXFWXUDO�UHJHQHUDWLRQ�LQ

WZR�XQVWDEOH�%ULWLVK�VDQG\�ORDPV�DQG�WKHLU�LQIOXHQFH�RQ�FURS�JURZWK��6RLO�7LOO��5HV��������������
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