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°¦vº¤¯�©ÂZºº c�®¦®�ÀZ�³��Ñ ¾Âvk��Z·½Zs�¾·Âz-�¶�¿Z¤¯
Â��bº�¦�°¦®¾º´�¯��º¬dt¯�ÄZº·½Zs�²ºÀ]�§xººk ª]Z£�|´.´¯
�®°¦®�®ºººkÂ�®Âz.´«�½Zs�°®�§xk�ª]Z£�|´.´¯�b�¬��²¿zd�À]
bº�¦�Ávº�³°¦|º- ¦zº¿±��bº�¦�½Zººs S+ ¶] ¶º]z¯�z¯¦�²¿¦
°®��S+ �·Zº§ vºo¦Â�¦º¿ zºº· Ä¦±¦�¶]�¾º¬p¯�|´.´¯�bÀ«Èo
�¿¦z��¶]�¶kºc�Z]��²¿¦z]Z´]���Ñ��v]Z¿¾¯��¿¦|�¦�z]¦z] v��®Âvo
§È�Z��²l«�®z]°Z§��®Z¿±�>Zd^�³�S+ z�³�±¦�ÀZ¸ �¦�¶¤�´¯�½Zs
vººÀ ¯�°ZÀ�]�v³¦ºc¾¯�½Zs�|´.´¯�§xk�bÀ¬]Z£��¿¦|�¦�¢¿z��±¦
°®�Ávºº� Á®Z d�¦�ÄZ·½Zs�¿Z°c�¶§�b�¦�z§¯�¶]�¿±Ç ¶d^«¦��v�Z]
�v´�Z]¾¯�ÁZÀ-�§xk�ª]Z£�|´.´¯�¾�Z§�°¦v¤¯�Ä¦°¦®��·Â&��²¿¦
©°¯�bº�§�bpc�ÄZ·½Zs�°®�§xk�ª]Z£�§z��°¦v¤¯��§z�
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²À.´��©¦|¬��Â�»z�¯®§�z�Z´��§xk�bÀ¬]Z£�z]�½Zs�S+ Â�§È�Z��²l«�zg¦

ÎÍÎ

��Ð ¾Âvºk��®¦®�ÀZº�³��º¿¦|�¦�§È�Zºº� ²l«�°¦v¤¯��¿¦|�¦�Z]
²ºÀ]�ÀZººlÀ·Ç�Â�®Âz.´«�ÄZ·½Zs�°®�§xk�ª]Z£�§z���¿¦|�¦
§z��°¦v¤¯��v��°¦®¾´�¯�v·Z��Â�§È�Z��²l«��¬dt¯�z¿®Z¤¯
¾º�¿¦|�¦�vº³Â°�|Àº³ ÀZ¸ºº �¦�Â�b�°�ÄZ·½Zs�°®�§xk�ª]Z£
²ºl«�ÄZº·°Z°Àc�¶ºº°·�²À]�ÀZ¸ �¦�½Zs�°®��¿¦|�¦�²¿¦��b�¦®
ÎÍÍ ÄZº·°Z°Àc��bº�°�½Zs�°®��v��°¦®¾´�¯�v·Z��Â�§È�Z�
ÀZ�³�°¦®¾´�¯��¿¦|�¦�v·Z��¶]�b^�³�°Zd¨·�°®�²l«�²c�ÏÍÍ Â
�º¿¦|�¦�¶º§ vº³®z§�³°¦|º- |Àºº³ �Î��À¦°Z¨°·�Â�¾³ºÀ�¦��v³®¦®
§xºk ª]Zºº£ b�¬��°¦®¾´�¯��¿¦|�¦�f�Z]�§È�Z��²l«�À¦|À¯

�b�¦�Áv��½Zs�°®�§z�
§zº� bºº�¬��¶§�v·®¾¯�ÀZ�³��Ñ ¾Âvk��¾·Âz-�¶�¿Z¤¯
°¦®¾º´�¯�»Èºds¦�ÀZººlÀ·Ç�Â�®Âz.´«�ÄZ·½Zs�°®�§xk�ª]Z£
ÄZº·½Zs�¶ºº] b^�³�Ä°¦®¾´�¯��¿¦|�¦�Z·½Zs�²¿¦�¾«Â��®°¦v³
²º¿¦�S+ »Èºds¦�¶º] À¡�ªººÀ«®�¶§��v³®¦®�ÀZ�³�ÀZ¸ �¦�Â�b�°
§xºk ª]Zº£ §zºº� b�¬��Áv´´§�¾zd´§�ª¯Z��À¦º´��¶]�Z·½Zs
Á®ºº«¡�z�Zºº´��²¿zc®¸¯�±¦�¾¨¿�§z����ÎÕ��b�¦�¶º]z¯�½Zs
¶ºº§ v³v¤d�¯�ÀZ-v´·Â&��±¦�Ä°ZÀ�]�Â��b�¦�b�¿±��Àp¯�Áv´´§
À¡�bÀ�°º� ±Âzº] ±¦�Ä®Zºº¿±�®Âvo�Zc�v³¦ºc¾¯�½Zs�À®º]�¾¿ZÀ¬£

��ÏÎ Â�ÏÍ��v´§�ÄzÀ-º¬k
ª]Zºº£ ®À¯®Z§�°¦v¤¯��¿¦|�¦�f�Z]�§È�Z��²l«�À®Â|�¦��®À¯®Z§
½Zºs °®�Z¸º´c��ºº¿¦|�¦�²¿¦�¶d^«¦���Ð ¾Âvk��v��Z·½Zs�§xk
�®º]�°¦®¾´�¯�v·Z��¶]�b^�³�§È�Z��²l«�ÄZ·°Z°Àc�°®�®Âz.´«
®À¯®Zº§ bºº�¬���¿¦|�¦�ÀZ¸ �¦�Â�ÀZlÀ·Ç��b�°�ÄZ·½Zs�°®
®º§ zÀgPºc �vº�³�°¦®¾º´�¯�§È�Zºº� ²l«��¿¦|�¦�Z]�§xk�ª]Z£
b�¦�²¨°¯�Z·½Zs�§xk�ª]Z£�®À¯®Z§�b�¬��z]�§È�Z��²l«

�v�Z]�²l«�°®�®ºkº¯�®À¯®Z§�®§�°¦v¤¯�ªÀ«®�¶]
¶ºº§ vººº·®¾¯�ÀZº�³��Ñ¾Âvºk��Zº·½Zs�¾º·Âz-�¶º�¿Z¤¯
®À¯®Zºº§ b�¬��°®�°¦®¾´�¯�©ÂZ c�ÀZlÀ·Ç�Â�®Âz.´«�ÄZ·½Zs
ÄZº·½Zs�¶º] b^º�³�Zº·½Zs�²ºº¿¦�¾«Â��v³¦¶d�¦v³�§xk�ª]Z£
ÀZººk �v´d�·�Äzd�À]�§xk�ª]Z£�®À¯®Z§�Ä¦°¦®�ÀZ¸ �¦�Â�b�°
±¦�¾º�Z³�®À¯®Zº§ §xººk °®�zgR¯�¾¬¯Z��¦°�S+ ��Ö��À¦°Z¨°·�Â
¾ºº·®�¦·¡�v³®z§�³°¦|-�|À³�Â��v´d�³¦®�ÁZÀ-�°®�§È�Z��²l«

zºgR¯�°ººº� ¶]�Â�Áv��½Zs�S+ �¿¦|�¦�f�Z]�ÄvÀ�¦�ÄZ·½Zs
�v·®¾¯��·Z§�¦°�®À¯®Z§�bÀ«HÈo

ª]Zº£ ªº¨À³��º¿¦|�¦�f�Zº] Á®Z dºº�¦�®°º¯ §È�Z��²l«��ª¨À³
®Âzºº.´«�½Zs�°®��¿¦|�¦�²¿¦���Ð ¾Âvk��v��|À³�Z·½Zs�§xk
ÄZ·½Zs�°®�Â�°Zd¨·�°®�²l«�²c�ÏÍÍ Â�ÎÍÍ �ÒÍ ÄZ·°Z°Àc�°®
°®�²l«�²c�ÏÍÍ Â�ÎÍÍ ÄZ·°Z°Àc�°®�ÀZ¸ �¦�Â�ÀZlÀ·Ç��b�°

�®º]�°¦®¾´�¯�v·Z��¶]�b^�³�°Zd¨·
°¦vº¤¯�¶ºº§ v·®¾¯�ÀZ�³��Ñ ¾Âvk��Z·½Zs�¾·Âz-�¶�¿Z¤¯
©ÂZº c�ÀZººlÀ·Ç�½Zs�¶]�b^�³�®Âz.´«�½Zs�§xk�ª]Z£�ª¨À³
Â�bº�°�ÄZº·½Zs�¶º] b^ºº�³�Z·½Zs�²¿¦�¾«Â��®°¦v³�°¦®¾´�¯
©¦|º¬��§xºk bÀ¬]Zº£ �vº³®¦®�ÀZº�³�°¦®¾ºº´�¯��¿¦|�¦�ÀZ¸ �¦
²°�¸ºº³ Â�S+ ªÀ^£�±¦�¾ ¬dt¯�ÄZ·°ºd§Z��¶]�ª¨À³�ªh¯�²À.´�
vº�Z]�zc®Zº¿±�½Zºs²°�Â�S+ °¦vº¤¯ ¶º#zºº· Â��®°¦®�¾.d�]
°®�ªº¨À³���ÎÕ��bº�¦�zdº°§�©¦|º¬��¶º³º-�²º¿¦�§xººk bÀ¬]Z£
�©°ºº� ²º¿¦�°®��®°¦®�Àvº� ©Èº§ bÀ¬]Zº£ ¾ºº«¡�®¦º¯�°º�o
°ZÀº�]�vº³¦ºc¾¯�Â�v]Zº¿¾¯��ºº¿¦|�¦�Á®Z�«¦¼º��À¡�§xk�bÀ¬]Z£
�ºº�®�¢¿z��±¦�À¡�®z]°Z§�°®�¶ZÀdo¦�b¿Z�°��²¿¦z]Z´]��v�Z]�¾°�
±¦�zdº°§�S+ °®�¶º§ Ávº�³°¦|º- ��Ò��bºº�¦�¾¯¦|«¦�v¿¦±�®¦º¯
v]Zº¿¾¯��º¿¦|�¦�b�zºº� ¶]�½Zs�ª¨À³�b�¬���½Zs�Ô�Ï�Ó�Ï
ÄZºº·½Zs�°®�¾�¿¦|�¦�²À´#�¶§�v�¾¯�¾´À]�À���²¿¦z]Z´]���ÎÖ�

�®º��Áv¿®�ÀZlÀ·Ç�Â�®Âz.´«
À¦|Àº¯ �º¿¦|�¦�Zº] Zºº·½Zs�°®�§xk�ª]Z£�b«Z^§�°¦v¤¯��b«Z^§
zd�À]�°®�¶d^«¦���Ð ¾Âvk��®¦®�ÀZ�³�¾�¿¦|�¦�v³Â°�§È�Z��²l«
ÏÍÍ Â�ÎÍÍ ÄZ·°Z°Àc�°®�Z¸´c�Â�®º^³�°¦®¾´�¯��¿¦|�¦�²¿¦�®°¦º¯
°Zºd¨·�°®�²ºl«�²ºc ÏÍÍ °Zºº°Àc�Â�ÀZlÀ·Ç�½Zs�°Zd¨·�°®�²c

�v¿®z-�°¦®¾´�¯�v·Z��¶]�b^�³��¿¦|�¦�²¿¦�b�°�½Zs
ª]Zºº£ b«Z^§�b�¬��¶§�®¦®�ÀZ�³��Ñ ¾Âvk��¾·Âz-�¶�¿Z¤¯
¶º§ ®°¦®�°¦®¾º´�¯�»Èººds¦��¿Z¯±¡�®°º¯�ÄZ·½Zs�²À]�§xk
�vº�Z]�Zº·½Zs�©ÂZº d¯�S+ ªºÀ«®�¶ºº] b�¦�²¨°¯�©ÂZ c�²¿¦
bÀ¬]Zº£ �½Zºs S+ �º¿¦|�¦�Zºº] ¶§�b�¦�Äz�Z´��±¦�|À³�b«Z^§
¾¿ZÀ¬£�ÄZ·½Zs�°®�¾º°�¯�°º��¶]�Â��v´§¾¯�¦vÀ��Äzd°§�§xk
Zºº] ¶Zº^c°¦�z�³�±¦�b«Z^§��®°¦®�®ºkÂ�z�´��²¿¦�®º^°§�¾¨·¡�Â
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ÎÐÕÏ |À¿Z����¿º��Á°Z°����®d ·�¾Z����¾�À^���]Z´¯�Â�Ä±°ÂZ�§�Àº´��Â�¿º¬�

ÎÍÏ

�b�¦�|´.´¯�Â�²·¡�¶]Z�¯�½Zs�²°�°¦v¤¯�Â�¾«¡�Á®Z¯�°¦v¤¯

©°¯�ÁZÀ-�°®�©¦|¬��b�¬��z]��¬dt¯�ÄZ·°Z°Àc�zÀgPc
f�Zº] §È�Zº� ²ººl«�À®Â|�¦��v��¶d -�zc�À��¶§�¶³º-�ÀZ°·
��º¬dt¯�ÄZºº·½Zs�°®�©¦|¬��ÄzÀ-Á°Z���ª]Z£�b�¬���¿¦|�¦
°¦vº¤¯�¶ºº§ ®Â°¾¯�°Z�d³¦��²¿¦z]Z´]��v��ÄvÀ�¦�ÄZ·½Zs�Á&¿Â�¶]
²ºl«�°¦vº¤¯��º¿¦|�¦�Zº] |Àºº³ ÁZÀ-�°®�©¦|¬��¾.d�Z^³¦�Â�§xk
¿¦vº³¦�°®�©¦|¬��b�¬��Ò ¾Âvk��v]Z¿��¿¦|�¦�½Zs�°®�§È�Z�
²l«�°¦v¤¯��¿¦|�¦�®°¦º¯�zd�À]�°®��v·®¾¯�ÀZ�³�¦°�©°¯�¾¿¦º·
½Zºs °Z¸ºº# z·�°®�©¦|¬��zd�À]�b�¬���¿¦|�¦�f�Z]�§È�Z�
Â�§zº� �®À¯®Zº§ |ººl]��©¦|¬��¿Z°c�Ä¦z]�Z·b�¬���¿¦|�¦��v�
jº´��n�º� °®��®Âzºº.´«�½Zs�°®�§z��Â��b�°�½Zs�°®�ÄÂ°

�®º]�°¦®¾´�¯�v�°®
zdº�À]�§xk�°¦v¤¯�¶§�v·®¾¯�ÀZ�³�Z·½Zs�¾·Âz-�¶�¿Z¤¯
Â��²¿zd�À]�®Âz.´«�ÄvÀ�¦�½Zs�°®�©°¯�¾¿¦º·�¿¦v³¦�°®�©¦|¬�
b�¬���®ºkÂ�²¿¦�Z]�¶d^«¦��b�¦�²¿zd°§�ÀZ¸ �¦�¾¨·¡�½Zs�°®
Â�®Âz.´«�ÄvÀ�¦�ÄZ·½Zs�°®�¾do��¾¿¦º·�¿¦v³¦�°®�©¦|¬��¿Z°c

��ÎÕ��®º]�©¦|¬��²¿¦�Ä¦z]�bÀ�°��vo�z¿±��ÀZlÀ·Ç

©°¯�ÁZÀ-�v�°�z]��¬dt¯�ÄZ·°Z°Àc�zÀgPc
°®�§È�Z��²l«�°¦v¤¯��¿¦|�¦�Z]�©°¯�¾¿¦º·�¿¦v³¦�¦�s�À±Â
¦º�s�À±Â��º¿¦|�¦���Ó ¾Âvºk��bº�¦�¶ººd�Z¿��¿¦|�¦�Z·½Zs
Zº] \º�Z´d¯�ÀZ¸º �¦�Â�bº�°�ÄZºº·½Zs�°®�©°¯�¾¿¦º·�¿¦v³¦
Zº·½Zs�²¿¦�°®�¾¿¦º·�¿¦v³¦�¦�s�À±Â��®º]�²l«�À¦|À¯��¿¦|�¦
z¿®Zºº¤¯�¶]�v·Z��°Z°Àc�À¦v¬-�°®�¿z-�Ð�ÑÐ Â�Ò�ÍÖ ±¦�\Àczc�¶]
°Zºd¨·�°®�²ºl«�²ºc ÏÍÍ °Zºº°Àc�À¦v¬-�°®�¿z-�Ö�ÍÑ Â�ÎÍ�ÓÓ
Zºº·°Z°Àc�¶°·�²À]�½Zs�Â®�z·�°®��¿¦|�¦�²¿¦�¶§��b�Z¿��¿¦|�¦
ÄZº·½Zs�°®�©°¯�¾º¿¦º·�¿¦vº³¦�¦ºº�s�À±Â��v¿®z-�°¦®¾´�¯
°®�¿zº- Ñ�ÏÏ Â�Ó�ÏÐ z¿®Zº¤¯�±¦�\ºÀczc�¶ºº] ÀZlÀ·Ç�Â�®Âz.´«
°®�²ºc ÏÍÍ °Zº°Àc�°®�¿zºº- Ö�ÕÕ Â�Õ�ÒÕ ¶]�v·Z��°Z°Àc�À¦v¬-
²ºÀ]�®Âzºº.´«�½Zs�°®�Z¸´c��®¦®�ÀZ�³��¿¦|�¦�Z·½Zs�²¿¦�°Zd¨·
°¦®¾ºº´�¯�»Èºds¦�°Zdºº¨·�°®�²l«�²c�ÏÍÍ Â�ÎÍÍ ÄZ·°Z°Àc

�v�³�Áv¿®
Â�bº�°��ÀZ¸ºº �¦�ÄZ·½Zs�°®�|À³�©°¯�¶�¿°�¦�s�À±Â
°®�²ºc ÏÍÍ Zººc §È�Z��²l«�À¦|À¯��¿¦|�¦�Z]�\�Z´d¯�ÀZlÀ·Ç
²ºc ÏÍÍ °Zº°Àc��®Âzºº.´«�½Zs�°®�¾«Â��®¦®�ÀZ�³��¿¦|�¦�°Zd¨·
¾º¿|k�°Zºd¨·�°®�²ººl«�²c�ÎÍÍ °Z°Àc�¶]�b^�³�°Zd¨·�°®�²l«
¶º°·�°®�©°¯��vº¿®z.³�°¦®¾ºº´�¯��·Z§�²¿¦�¶§��b�¦®��·Z§
°Zºd¨·�°®�²ºl«�²ºc ÏÍÍ °Zº°Àc�°®�¦°�®zºº¨¬°��²¿zd¸]�Z·½Zs
Ä°ºº� ¶º] ©°¯�ÁZºÀ-�À®ºº] ¿ÂZºº¤¯�¶]�¶kºc�Z]�¾´�¿��®¦®�ÀZ�³
§È�Zºº� ²l«�±¦�Á®Z d�¦���Ò ¾Âvk��²À.´��©¦|¬��|À³�Â�½Zs
�º¿¦|�¦�f�Zº] Zº·½Zs�¶º°·�°®�°Zºd¨·�°®�²ºc ÏÍÍ À¦|Àºº¯ Zc
�º¿¦|�¦�Zº] |Àºº³ z.¿®�ÀZ·ZÀ-�®z¨¬°���¿¦|�¦��v��ÁZÀ-�®z¨¬°�
°®��Ð���´¯ÀZº�z���bº�¦�Ávº�³°¦|º- À¦|Àº¯ ²º¿¦�Zººc ²l«
�º¿¦|�¦�f�Zºº] §È�Z��²l«�°¦v¤¯��¿¦|�¦�®¦®�ÀZ�³�¾�·Â&�
²l«�²c�ÏÍÍ °Z°Àc�°®�¶§�Ä°º��¶]��Áv��¾.³z��¶kº-�®z¨¬°�
�bº�¦�Á®¦®�ÀZº�³��ºº¿¦|�¦�v·Z��z]¦z]�¶��Zc�®z¨¬°���°Zd¨·�°®
ÁZºÀ-�°®�¶º§ Ä¦¶«Zºº� b ·��·Â&��Z]��ÏÏ��À¦°Z¨°·�Â�~À°«¦Â
¶ºlÀd³��vº³®¦®�¿Zºl³¦��º¬dt¯�ÄZº·°Z°Àc�Â�²ººl«�¸º³�Â®�Z]�ºk
�º¿¦|�¦�f�Zº] ¾�Zººs z¿®Z¤¯�Zc�§È�Z��²l«�À®Â|�¦�v´d�z-
®zº¨¬°��°®�Ä®Zº¿±�zÀgPººc �vo�À¡�±¦�~��¾«Â��®º�¾¯�®z¨¬°�
²ºl«�¸ºº³ �½Zºs �¿¦zºº� Â�¸º³�¶]�®·�Á®Âvp¯�²¿¦�¶§��®°¦v³
¾.dº�]�zº�³�®°ºº¯ ÁZººÀ-�¸º³�Â��À¡�¾¿ZÀ°À��\À§zc�Â�¾�z�¯

�®°¦®

ÄzÀ-¶lÀd³
bº�¬��°¦®¾º´�¯��ºº¿¦|�¦�f�Z]�½Zs�¶]�§È�Z��²l«�À®Â|�¦
ÄzÀ-Á°Z���ª]Z£�b«Z^§�Â�ª¨À³��§z���|´.´¯��~¯��ÄÂ°��²·¡
©¦|¬��Â�»z�¯®§�z�Z´��§xk�ª]Z£�b�¬���v¿®z-�'73$ Z]
ªÀ«®�¶]��ÀZlÀ·Ç�Â�®Âz.´«��ÄvÀ�¦�ÄZ·½Zs�°®�°º§x¯�²À.´�
zÀº� ÄZº·½Zs�±¦�zdº�À]�Zº·½Zs�²ºº¿¦�°®�©¦|¬��®Z¿±�bÀ«HÈo

�®º]��ÀZ¸ �¦�Â�b�°��ÄvÀ�¦
§È�Zº� ²ºl«�®z]°Zºº§ v·®¾¯�ÀZ�³��·Â&��²¿¦�ÄZ·¶d�Z¿
Äzºd°§�z�s�²À.´��©¦|¬��¾-®º«¡�z�³�±¦�¾¨·¡�ÄZ·½Zs�°®
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²À.´��©¦|¬��Â�»z�¯®§�z�Z´��§xk�bÀ¬]Z£�z]�½Zs�S+ Â�§È�Z��²l«�zg¦

ÎÍÐ

Î�¬dt¯�ÄZ·½Zs�°®�©°¯�ÁZÀ-�¾¿¦º·�¿¦v³¦�°®��¿z-º¬À§�°®�¿z-¾¬À¯��©¦|¬��b�¬��z] §È�Z��²l«�ÄZ·°Z°Àc�zg¦��Ò ¾Âvk
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Â�«Z´ �¦�¶¬À�Â�¶]�²À.´��z�Z´��®§¦zc�Â�§xk�Â�½Zs�©ZÀ�º�s�¾sz]�z]�§È�Z��²l«�ÄZ·°Z°Àc�zg¦��ÎÐÔÓ �¿���´¯ÀZ�z� �Ð
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�� $GDPV�� 7�� 0�� DQG� -�� 5�� 6DQGHUV�� ������ 7KH� HIIHFW�RI�S+�RQ�UHOHDVH�WR�VROXWLRQ�RI�]LQF��FRSSHU�DQG�QLFNHO�IURP
PHWDO�ORDGHG�VHZDJH�VOXGJH��(QYLURQ��3ROOXW��6HULHV�%�����������

�� %HUWL�� :�� 5�� DQG� ,�� :�� -DFREV�� ������ &KHPLVWU\� DQG�SK\WRWR[LFLW\�RI�VRLO�WUDFH�HOHPHQWV�IURP�UHSHDWHG�VHZDJH
VOXGJH�DSSOLFDWLRQV��-��(QYLURQ��4XDO����������������

�� &KDQJ��$��&���+��+\XQ�DQG�$��/��3DJH��������&DGPLXP�XSWDNH�IRU�VZLVV�FKDUG�JURZQRQ�FRPSRVWHG�VHZDJH�VOXGJH
WUHDWHG�ILHOG�SORWV��SODWHDX�RU�WLPH�ERPE"��-��(QYLURQ��4XDO������������

�� +\XQ�� +��� $�� &�� &KDQJ�� '�� 5��3DUNHU�DQG�$��/��3DJH��������&DGPLXP�VROXELOLW\�DQG�SK\WRDYDLODELOLW\�LQ�VOXGJH�
WUHDWHG�VRLOV��HIIHFWV�RI�VRLO�RUJDQLF�FDUERQ�-��(QYLURQ��4XDO��������������

�� -RKQ��0��.���&��-��9DOHUKRYHQ�DQG�+��+��&KXDK��������)DFWRUV�DIIHFWLQJ�SODQW�XSWDNH�DQG�SK\WRWR[LFLW\�RI�&G�DGGHG
WR�VRLOV��(QYLURQ��6FL��7HFKQRO���������������

��� .DEDWD��3��DQG�$��+��3HQGLDV��������7UDFH�(OHPHQW�LQ�6RLOV�DQG�3ODQWV���QG�HG���&5&�3UHVV��1HZ�<RUN�
��� .DOEDVL�� 0��� *�� -�� 5DF]� DQG� /�� $�� /HZHQ�5XGJHUV�� ������ 5HDFWLRQ� SURGXFWV� DQG� VROXELOLW\� RI� DSSOLHG� ]LQF

FRPSRXQGV�LQ�VRPH�0DQLWRED�VRLOV��6RLO�6FL�������������
��� .UHEV�� 5��� 6�� .�� *XSWD�� *�� )XUUHU� DQG� 5��6FKXOLQ��������6ROXELOLW\�DQG�SODQW�XSWDNH�RI�PHWDOV�ZLWK�DQG�ZLWKRXW

OLPLQJ�RI�VOXGJH�DPHQGHG�VRLOV��-��(QYLURQ��4XDO������������
��� /LQGVD\��:��/��������&KHPLFDO�(TXLOLEULD�LQ�6RLOV��-RKQ�:LOH\�DQG�6RQV��1HZ�<RUN�
��� /LQGVD\�� :�� /�� DQG� :��$��1RUYHOO��������'HYHORSPHQW�RI�D�'73$�VRLO�WHVW�IRU�]LQF��LURQ��PDQJDQHVH�DQG�FRSSHU�

6RLO�6FL��6RF��$P��-��������������
��� /XQW��$��+��������'LJHVWHG�VHZDJH�VOXGJH�IRU�VRLO�LPSURYHPHQW��%XOO��&RQQ��$JULF��([S��6WQ������
��� /XR�� <�� 0��DQG�3��&KULVWLH��������%LRDYDLODELOLW\�RI�FRSSHU�DQG�]LQF�LQ�VRLO�WUHDWHG�ZLWK�DONDOLQH�VWDELOL]HG�VHZDJH

VOXGJH��-��(QYLURQ��4XDO��������������
��� 0F*UDWK�� 6�� 3��� )�� -�� =KDR�� 6�� -�� 'XQKDP�� $�� 5�� &URVODQG� DQG� .��&ROHPDQ��������/RQJ�WHUP�FKDQJHV�LQ�WKH

H[WUDFWDELOLW\�DQG�ELRDYDLODELOLW\�RI�]LQF�DQG�FDGPLXP�DIWHU�VOXGJH�DSSOLFDWLRQ��-��(QYLURQ��4XDO��������������
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��� 3DLV��,��DQG�-��%HQWRQ�-RQHV��-U��������7KH�+DQGERRN�RI�7UDFH�(OHPHQWV��6W��/XFLH�3UHVV��%RFD�5DWRQ��)ORULGD�
��� 6DQGHUV�� -�� 5�� DQG� 7��0F$GDPV��������7KH�HIIHFW�RI�S+�DQG�VRLO�W\SH�RQ�FRQFHQWUDWLRQ�RI�]LQF��FRSSHU�DQG�QLFNHO

H[WUDFWHG�E\�FDOFLXP�FKORULGH�IURP�VHZDJH�VOXGJH�WUHDWHG�VRLOV��(QYLURQ��3ROOXW��������������
��� 6PLWK�� 6�� 5�� ������ (IIHFW� RI� VRLO� S+� RQ�DYDLODELOLW\�WR�FURSV�RI�PHWDOV�LQ�VHZDJH�VOXGJH�FUHDWHG�VRLOV��,��1LFNHO�

FRSSHU�DQG�]LQF�XSWDNH�DQG�WR[LFLW\�WR U\HJUDVV��(QYLURQ��3ROOXW��������������
��� 9DOGDUHV�� -��0��$��6���0��*DO��8��0LQJHOJULQ�DQG�$��/��3DJH��������6RPH�KHDY\�PHWDOV�LQ�VRLOV�WUHDWHG�ZLWK�VHZDJH

VOXGJH��WKHLU�HIIHFWV�RQ�\LHOG��DQG�WKHLU�XSWDNH�E\�SODQWV��-��(QYLURQ��4XDO���������������
��� 9ODPLV�� -��� '�� (�� :LOOLDPV�� -��/��&RUH\��$��/��3DJH�DQG�7��-��*DQMH��������=LQF�DQG�FDGPLXP�XSWDNH�E\�EDUOH\�LQ

ILHOG�SORWV�IHUWLOL]HG�VHYHQ�\HDUV�ZLWK�XUEDQ�DQG�VXEXUEDQ�VOXGJH��6RLO�6FL�������������
��� :HVWHUPDQ��5��/���(G����������6RLO�7HVWLQJ�DQG�3ODQW�$QDO\VLV��666$�1R�����0DGLVRQ��:LVFRQVLQ��86$�
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