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vºº�°®��½Zºs ¸Z^º�¦�¨°Zº���°®�6$5 Â�(& �S+ �±¦�©°Zº^�
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ÄZº·½Zs�¾¿ZÀ°Àº� Â�¾¨¿|Àºº� ÄZ·¾-&¿Â�¾sz]�Î ¾Âvk

�v·®¾¯�ÀZ�³�¦°�¾�°z]�®°º¯

Z·°Z°Àc�¶À¸c
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±¦�~ºº� �Á°Â®�z·�°®�¶§��b�¦�Á®º]�¶d�Z��ÑÕ Àv��zc�Â�¦�s
Zº] b�Z��Ô ©v¯�¶]�¶³º°³���À£��¨¯�`p ��ÄÂ°�²d�z-�°¦z£
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3��Ò�ÎÍÔ�ÓÍ�ÓÍ�ÒÔ�ÏÔ�ÑÐÐÏÖÐÕ
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½Zººs ¾ºº¬p¯�°®�®ººkº¯�ÄZº·ÀºÀcZ§�°¦vº¤¯�±¦�zgPºd¯�®¿vº�
bº�¬���ºº¿¦|�¦�Z]�Â�Á®º]������Â�¿ºÀ´À¯º«¡��²·¡��®¿|À´¯��®À�¬§�
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��Î��®°¦®�¾.d�]��¿Z¯±¡��¿¦z��¶]�À¡�¾�°§�zg¦�²ÀÀ�c
�Z·½Zs�¾«¡�®¦º¯��¿¦|�¦�Z]�¶§�v��Áv¿®��z�Zo��·Â&��°®
b¯ÂZ¤¯�Z]�|À³�6$5 �¿¦|�¦��b�¦�¶d�Z¿��¿¦|�¦�¾��§�b¯ÂZ¤¯
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ÎÒÕ
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Z·¶³¦®½Zs�¾��§�b¯ÂZ¤¯�z]�®¿v��§xk�b^�³�Â�¾¨¿zd¨«¦�b¿¦v·��½Zs�¾«¡�®¦º¯�zg¦

ÎÒÖ

Z·Á®¦®�~³Z¿°¦Â�|À«Z³¡�j¿Zd³�`�Ès��Ð ¾Âvk
zÀÀ�c��]Z´¯¾��§�b¯ÂZ¤¯
½Zs

Ä°¦®z]¶³º°³�¢°�
¢°� ��½Zs�ª]Z¤d¯�zg¦

(&
(& ��½Zs�ª]Z¤d¯�zg¦
(& ��¢°��ª]Z¤d¯�zg¦QV

(& ��¢°����½Zs�ª]Z¤d¯�zg¦
6$5

6$5 ��½Zs�ª]Z¤d¯�zg¦
6$5 ��¢°��ª]Z¤d¯�zg¦

6$5 ��¢°����½Zs�ª]Z¤d¯�zg¦
(& ��6$5 ¾Z¤d¯�zg¦

(& ��6$5 ��½Zs�ª]Z¤d¯�zg¦
(& ��6$5 ��¢°��ª]Z¤d¯�zg¦QV

(& ��6$5 ��¢°����½Zs�ª]Z¤d¯�zg¦
°¦®¾´�¯�zÀ��Â��v�°®�¦¿�Â�j´��¬º���°®�°¦®¾´�¯�\Àczc�¶]��QV Â� �

¶º§ �bº�¦�Á®ººº] zd�À]�¾��§�b¯ÂZ¤¯��zc®Z¿±�(& Z]�ÄZ·°Z°Àc
¶#z-��b�¦�¾°¿v���¿¦z��z]�(& ¨v´´§�ª¿v�c�zg¦�¨v´·®�ÀZ�³
�ºº¿¦|�¦�Z]�¶§�b�¦�Áv��°Z¸�¦�²À�À��¨v��¿Zl³¦�ÄZ·¾�°z]�°®
¶ºº]��Áv��Áv´§¦z��²°�Â��¶d�Z¿��¿¦|�¦�²°��´§¦z��°¦v¤¯�6$5
¾º��§�b¯ÂZº¤¯��º¿¦|�¦�¶ºº] �©¦°¯�²Z°c�¶Z¤³��¿¦|�¦�b¬�
vº³Â°�¾º�°z]�²ºº¿¦�°®���Ô��®º�¾¯�zl´¯�¦�s�ÄZ·¶³¦®½Zs
ªº¿Ç®�zº] ÁÂÈºº� �¦°�¾cÂZ c�²À´#��b�¦�Áv��Áv·Z�¯�²º¨�¯
���º¬dt¯�ÄZºº·°ºd§Z��ª]Z¤d¯�zg¦�Â�½Zs�®d�À��¾-vÀ$À���¿Z�
�º¿¦|�¦�Zº] ¶º§ �Àvº� zººc Â�¦�s�ÄZ·Á°Â®�¾Z°�¦�¶]�À¦ºc¾¯
Z·¶º³¦®½Zs�Ä°¦v¿Zº� Â�¾º��§�b¯ÂZºº¤¯�±¦�¾.dtÀ�-�¾o¦º³
�vº�°®�ÎÍ�Ï��¾º«¡�²ºº]z§�®Z¿±�°¦v¤¯�¶]��²À´#®·�Â��v´·Z§¾¯
²ºÀo�°®�¾ºº´À��©¦v·Z�¯��®¦®�b^�³�¾�°z]�®°º¯�ÄZ·½Zs�°®
À¦|Àº¯ Zº] ¾ºº��§�b¯ÂZ¤¯�²º¨�¯�`�]¦°�v¿R¯�|À³�Z·°Z°Àc�`À¸c

�b�¦�Á®º]�6$5
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¦°�Zº·°Z°Àc�6$5 Â�(& ¬º�º� Â�Ä°¦®z]¶º³º°³�¢ºº°���Z·½Zs
¾«¡�®¦º¯�°¦v¤¯�¶]�¶kºc�Z]��Z·½Zs�ÀZÀ¯�©ÂZ c��b�¦�Á®¦®�ÀZ�³
À¡�¶kºc�\«Zk�`d¨³�¾«Â��Á®º]�°Z�d³¦�®°º¯ �Z¸³¡�b¿z¿v¯�¸º³�Â
bºpc��¶]Zºº�¯�b¿z¿v¯�Z]�Â®�z·�¶§��( Â�) ÄZ·¶³º°³�¶§�b�¦
©ÂZºº c��v³¦¶d�z-�°¦z£�|À³�ªp¯�¦¿�°®�Â�Á®º]�¶�º¬��®¿®�b�§
¦°�¾ºdÀ��Â�²ººÀ´#��v³°¦®�¾��§�b¯ÂZ¤¯�z¿®Z¤¯�°®�Ä°¦®¾´�¯
Zº·½Zs�¾º«¡�²º]z§�Â�¦º·¡��²°�°¦vº¤¯�°®�©ÂZºº c�z]�ÁÂÈ�
¶º] À¦ºc¾¯���®°¦®�zd�À]�¦·¡�Â�zd°§�²°�Â�¾«¡�²]z§�( ½Zs�
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`º�º¬��±¦�zººcÁº^³¦�Â�¢À°��ÄZ·¶�¿°�Ä¦°¦®��) ½Zs�°®��ºÀ¨��
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�®°¦®�Äzd�À]�¾��§�b¯ÂZ¤¯
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�À¦z¸c��°º�§��c¦z¯�Â�Z·ª.´k�ÀZ¯±Z���À¦z¿¦�°®�¶�º¬��vÀ«ºc Â�²¿º³ Ä°¦v�cz¯ �ÎÐÒÔ �¾d°�³��À�Â��á��¾¿¦vÀ� �Ï

��Ä°Zº���À¦z§Zº¯ §¡�Â�½Zºs ©Zº¤À¤pc�ÁZ.dº�¿¦�¾ºº¬À� c�¾�Z´�½Zs�©Z�«Z�¯�³°¦|-��ÎÐÒÖ �§¡�Â�½Zs�©Z¤À¤pc�`��R¯ �Ð
�À¦z¸c��§¡�Â�½Zs�©Z¤À¤pc�`��R¯��ÒÕÒ Á°Z°��¾´��`¿z�³

�À¦z¸c��§¡�Â�½Zs�©Z¤À¤pc�`��R¯��À¦°v³±Z¯�ÀZd�¦�¾�¦°¦�bÀ¬]Z£�Â��]Z´¯�¾]Z¿±°¦�`�¤³��ÎÐÔÑ �§¡�Â�½Zs�©Z¤À¤pc�`��R¯ �Ñ
À¦°v³±Z¯�ÀZd�¦�¾�¦°¦�Äv´]¶¤^��Â�¾�Z´�½Zs�¾¬À� c�¶°À³�©Z�«Z�¯�³°¦|-��ÎÐÒÒ �½Zs�Ä|Àsª�Zo�Â�¾�Z´�½Zs�`��R¯ �Ò

�À¦z¸c��½Zs�Ä|Àsª�Zo�Â�¾�Z´�½Zs�¶��R¯��ÑÖÏ ¨°Z°��`¿z�³���®Âz·ZÀ��Z¨³�`¤�´¯�
�� %DU]HJDU�� $�� 5��� -�� 0�� 2DGHV��3��5HQJDVDP\�DQG�/��*LOHV��������(IIHFW�RI�VRGLFLW\�DQG�VDOLQLW\�RQ�GLVDJJUHJDWLRQ

DQG�WHQVLOH�VWUHQJWK RI�DQ�$OILVRO�XQGHU�GLIIHUHQW�FURSSLQJ�V\VWHPV��6RLO�	�7LOO��5HV��������������
�� %DU]HJDU�� $��5���3��5HQJDVDP\�DQG�-��0��2DGHV��������(IIHFWV�RI�FOD\�W\SH�DQG�UDWH�RI�ZHWWLQJ�RQ�WKH�PHOORZLQJ�RI

FRPSDFWHG VRLOV��*HRGHUPD�����������
�� %UDXQDFN�� 0�� 9�� DQG�$��5� 'H[WHU��������%ULWWOH�IUDFWXUH�RI�VRLO�DJJUHJDWHV�DQG�WKH�FRPSDFWLRQ�RI�DJJUHJDWH�EHGV�

-��6RLO�6FL��������������
�� &DXVDUDQR��+��������)DFWRUV�DIIHFWLQJ�WKH�WHQVLOH�VWUHQJWK�RI�VRLO�DJJUHJDWHV��6RLO�DQG�7LOO��5HV������������
��� &KDQFHOORU��:��-��������$GYDQFHV�LQ�6RLO�'\QDPLFV�����0RQRJUDSK�1R������$6$(��86$�
��� 'H[WHU�� $�� 5�� DQG� %�� .URHVEHUJHQ��������0HWKRGRORJ\�IRU�GHWHUPLQDWLRQ�RI�WHQVLOH�VWUHQJWK�RI�VRLO�DJJUHJDWHV��-�

$JULF��(QJ��5HV��������������
��� +LOOHO��'��������)XQGDPHQWDOV�RI�6RLO�3K\VLFV��$FDGHPLF�3UHVV� 1HZ�<RUN�
��� .D\�� %�� '�� DQG� $�� 5�� 'H[WHU�� ������ 7KH� LQIOXHQFH� RI� GLVSHUVLEOH�FOD\�DQG�ZHWWLQJ�GU\LQJ�F\FOHV�RQ�WKH�WHQVLOH

VWUHQJWK�RI�D�UHG�EURZQ�HDUWK��$XVWUDO��-��6RLO�5HV��������������
��� 1HOVRQ�� '�� :�� DQG� /�� (�� 6RPPHUV�� ������ 7RWDO� FDUERQ�� RUJDQLF� FDUERQ� DQG�RUJDQLF�PDWWHU��33�����������,Q�

0HWKRGV�RI�6RLO�$QDO\VLV��3DUW����$6$�666$��0DGLVRQ��:,6�
��� 8WRPR��:��+��DQG�$��5��'H[WHU��������6RLO�IULDELOLW\��-��6RLO�6FL��������������
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