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ÎÖÖ
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ÁvÀ¨#
ÄZ·�¬��¾sz] Â�°¦®¶d�· ¨ºÀ¯ ÀZds°®��©Z^§z¯��©È� ±¦�V�V\ULQJDH�SY��V\ULQJDH��3VV�DQRPRGXH3V ÄZ·¶¿¦vk�`�¿Z¤¯�°º�´¯�¶]
Â�±°®ºº.À«¦��Àvº¿z� �«zº§ ÄZ·ÀZdº�z¸� �²°Zº� ÀZdºº�¦�°®�ÎÐÔÕ Â�ÎÐÔÔ ÄZ·¾Z��¾���¾¿¦±Ä°Z°À]�Â�¾�Àcº´��ÄZ·¾-&¿Â�z�³�±¦�±z·
°®�¿z³�¾-vÀ�º��®Zl¿¦�¾¿Z³¦ºc��±¦vÀ�§¦�·Zp«�±¦�¶§�¶¿¦vk�ÑÔ �b´�°º¬��Äzd§Z]�¶¿¦vk�ÐÒÍ ±¦��v��Ä°¦®z]¶³º°³ ¼º��ÀZ·ZÀ-�±¦�®z§z¸�
Â�§Ztd³¦�3VV À¦º´��¶]�>Zd¯v¤¯��v³®º°³�®Zl¿¦�bÀ�Z�o�¼º��Â®�z·�Z¿�¾³¦v�°���Àºcºc�ÄÂ°�¾«Â�Á®º]�¾ ´¯�²À³Þ°¡�|À«Â°vÀ·�Â�¾´À¯±�\À�

�v��¿Zl³¦�Z¸³¡�ÄÂ°�¾¬À°¨c�ÄZ·Àº¯±¡
Â®�¶º] Z·¶ºº¿¦vk �Àºcºc�ÄÂ°�bÀ�Z�o�¼º��Â�²À³Þ°¡�|À«Â°vÀ·��¾´À¯±�\À��À®z§ ¶«��±¦vÀ�§¦��À¦º«� /23$7 ÄZ·Àº¯±¡�²Z�¦�z]
�v³vº� ®Àº�¤c�ÁÂzºº- Ö ¶]��©¦°Zc°Zc�±¦�Á®Z d�¦�Â�±Z´¿±ÂzÀc��²À«º¨�¦�|À«Â°vÀ·��²ÀcÇÞ�|À«Â°vÀ·��*$77D ÄZ·Àº¯±¡�²Z�¦�z]�Â��ÁÂz-
Ä±°º�Âzdº¨«¦�³ºº¤³��¾¿¦±Ä°Zº°À]��rºº¿ `d�·�ªÀ¨�c��²À�¿Z¯º.´¿zÀ��vÀ«ºc��±Z´ÀdÀ�«��±Z�À«�ÄZ·Àº¯±¡�°®��¬dt¯�ÄZ·ÀZ]|À¯�ÄZ·¶¿¦vk

�v³®º]�©ÂZ d¯�®·�Z]�°Z-¡�°®�¶�z�Â®�b�³�Àº¯±¡�°®�ÄÞº«Âz��Â�¾«º¬��ÄZ·²ÀXcÂz�
¾�Àcº´��ÄZ·¾-&¿Â��¾¿¦±Ä°Z°À]��©Z^§z¯��°¦®¶d�·�¨ºÀ¯�ÀZds°®��3VHXGRPRQDV�V\ULQJDH�SY��V\ULQJDH��3VV� �ÄvÀ¬§�ÄZ·ÁÞ¦Â
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ÎÐÕÏ °Z¸]���¾Â¦�Á°Z°����®d ·�¾Z����¾�À^���]Z´¯�Â�Ä±°ÂZ�§�Àº´��Â�¿º¬�

ÏÍÍ

¶¯v¤¯
Àººº´§�Zc�3VHXGRPRQDV�V\ULQJDH�SY��V\ULQJDH��3VV� Äzd§Z]
�©Zº^§z¯��°¦®¶dº�· ¨ººÀ¯�ÀZººds°®�v´³Z¯�¾ ¬dt¯�ÄZ·ÀZ]|À¯�±¦
ZºÀ³®��º¬dt¯ ¶Zº¤³�°®�±zº· ÄZº·�¬��Â�z¨ºº�À³ �©°¯��¿v´-
¬Èº��¦�¶º� Zº] \º¬�¦�Äzd§Zº] ²ºº¿¦�¿Z³��b�¦�Áv��Ä±Z�¦vk
�,FH rº¿ `dº�·�Â��3DWKRJHQ� ÀÞºcZº� ��(SLSK\WH� bºÀ�¾�¦
ÄÂ°�3VV °ººº�o�bÀ°·¦�¨v´·®�ÀZ�³�¶§��Á®º]�Á¦z°·�QXFOHXV�
°®�Ávº¯¡�ªº°��¶º] ÄZºº·�·Â&��¾� ��ÎÑ��b�¦�ÀZ]|À¯�ÀZ·ZÀ-
ÀZº·ZÀ-�`º³º-�ÖÒ ¾¯Zº°c�>Zº^¿z¤c��Zº¨¿z¯¡�Ávººpd¯�©ÇZ¿¦�¾Z°�
ázºº] ¾³±º��ÀZ·ZÀ-�¾sz]�|l]��¾�°z]�®°º¯�¾�oÂ Â�¾�¦°±
±¦��bºÀ�¾�¦�ÄZº·Äzd§Z]�ÄÂZo��º]\��¨®¦º³Zs�ÀZ·ZÀ-�¾sz]�Â
¾¿Zº¿zd§Z]�z¨³Zº� zº] ÁÂÈºº� 3VV Äzd§Z]���Ó��v³®º]�3VV ¶¬°k
Àºº$°·�Äzºº.¿®�®¸¯�ÄZ·Ä°Z°À]�ª¯Z���°¦®¶d�·�¨ºÀ¯�ÀZds°®
Â�¿ºº-°ºº� ¾¿Zº¿zd§Z]�¶ºº¨«��©Z^§z¯�b�È]��ZÀ]º«�Ä¦Áº¸£�¶¨«
À¦ººº´��¶]�Äzd§Z]�²¿¦���ÏÏ Â�ÎÑ �ÎÎ��v�Z]¾¯�z¨�À³�|¯z£�°¦º³
Â�ÄºººÀ§��v´£°v´�#��¾]È-��\À���À±°¦��©°¯��¿v´-�±¦�ÀÞºcZ�
Ä±Zº�¦vk�|Àºº³ ±z·�ÄZ·�¬��Â�¾�¦°±�ÀZ·ZÀ-�±¦�Äz.¿®�°Z°�

��ÎÖ Â�ÎÍ �Ô��b�¦�Áv�
Ä¦zºº] 3VV Äzd§Zºº] �ºº�ºc�rºº¿ `dººº�·�®Zºl¿¦�bºÀ°·¦
�¾º-®±Z¯zº� zººg¦�°®�¶§�b�¦�b¬��²¿v]�¾·ZÀ- ÀZ�Z´�Ä°Z°À]
\Àºº�¡��t]�Â�Áv��®°¦Â�¾·ZÀ-�ÄZ·b�Z]�¶]�¾¨À³Z¨¯�©°Z�s
®ºº] vº·¦ºs�ÀÞºcZº� ÄZºº·Äzd§Z]�¯º ³�Ä¦z]�¾^�Z´¯�ªp¯�Áv¿®
zº�³�±¦��¬dt¯�ÄZ·ÀZ]|À¯�±¦�Áv¯¡�b�®�¶]�3VV ÄZ·¶¿¦vk���Ð�
ÄÞº«Âzºº� Â�¾¿¦±Ä°Z°À]��¦¿Þº«º¿|À���¾¿ZÀ°À�ºÀ]�ÄZ·¾-&¿Â
ÄZ·¶º¿¦vk�¶º§ Ä°ºº� ¶º] ��ÏÓ Â�Ï��vºº³°¦®�®·�Z]�¾¿Z·©ÂZ c
¶Z¤³��¤��ZÀ]º« »È��ÄÂ°�Â®z-�Â�¿º-°º���º¬·��\À���¾]È-
ZººÀ]º«�»È��ÄÂ°�ZÀ]º«�ÄZ·¶¿¦vk�¾«Â��v´´§¾¯�®Zl¿¦�¦ÀcÂz¨³
®ºkÂ�¶]��:DWHU�VRDNHG� ¶dsº�§¡�ÄZ·¶¨«��t�¯�°º��¶]
b«Zºo ¦º¿ ZººÀ]º«�ÄZ·¶¿¦vk�®°º¯�°®��²À´#®·���ÎÐ��v³°Â¡¾¯
Â�ZºÀ]º«�ÄZ·¶º¿¦vk��º¤��Àºº# �®°¦®�®ººkÂ�¾³Zºº]|À¯���tc
Ä¦Áº¸º£ ¶ºº¨«��t�¯�®WÈ��ZÀ]º«�ÄÂ°�v³¦¶d�³¦ºc�/LPD�EHDQ
ÀZº·ZÀ-�±¦�°ºº§x¯�Äzd§Zºº] Àº´§�Zc�À¦z¿¦�°®���ÎÎ��v´¿Z°³�®Zl¿¦

Â��Ó Â�Ð��°¦®¶dº�·�¨ººÀ¯�ÀZºds°®���ÏÏ��z¨ºº�À³�v´³Z¯�¾ ¬dt¯
�b�¦�Áv�³°¦|-�Â�Ä±Z�¦vk �Ñ Â�Î��¿v´-

ÄZº·ÀZ]|À¯�±¦�3VV ÄZ·¶º¿¦vk�©ÂZº c�®ººkÂ�¶º] ¶ººkºc�Z]
±¦�3VV ÄZ·¶º¿¦vk�`º�¿Z¤¯�°ºº�´¯�¶ºº] z�Zo��·Â&����¬dt¯
�±zºº· ÄZ·�¬��¾sz]�Â�°¦®¶d�·�¨ºÀ¯�ÀZds°®��©Z^§z¯��©È�
ÀZd�¦��¬dt¯�¶Z¤³�°®�¾¿¦±Ä°Z°À]�Â�¾�Àcº´��ÄZ·¾-&¿Â�z�³�±¦
®z§z¸ººº� Â�±°®ºº.À«¦��Àvº¿z� �«zº§ ÄZ·ÀZdº�z¸� Â�²°Zº�
Ávº�³°¦|ºº- >È^£��·Â&��²¿¦�j¿Zd³�±¦�¾�t]��b�z-�©°º�

��Ò��b�¦

Z·³Â°�Â�®¦º¯
Ä°¦®z]¶³º°³

b¿Zºº�«�ÎÐÔÔ ÁZ¯²°¸º] ±¦��¾Zº� §ºº�z¯�Â�¦º´s�¾ºº���°®
Â�ººº«¡®°±��¿¦®Z]��º¬·��°¦®¶d�·�¨ºÀ¯�ÀZds°®�±¦��ÎÐÔÕ ÁZ¯®¦®zs
�¿v´-��©È����¾Z¤cz��Â�j³°Z³��º°À«��©Z^§z¯�ÀZds°®���²ÈÀ-
¸°¦|ºº¯ °®�®ºººkº¯�±zºº· ÄZººº·�¬��¾ºsz]�Â��©°¯�Â�ººk
�Zº·ázº] �Z·¶�º¨º� �¶ºd s�ÄZ·¶ºº³¦ºk�±¦��v¿®z-�Ä°¦®z]¶³º°³
�°¦®¶dº�·�¨ºººÀ¯�ÀZds°®�z¨³Z��®WÈ��Ä¦°¦®�Â�À¦ºk�ÄZ·¶sZ�
®ºWÈ��Ä¦°¦®�¿v´-�ÄZ·áz]��©Z^§z¯�À¦ºk�ÄZ·¶sZ��Â�Z·áz]
|Àº³ ±zº· ÄZºº·�¬��Â�©°¯�ÄZ·áz]��¾¿Z¿zd§Z]�b¿È]�Ä°Z°À]
°®�Ä°¦®z]¶º³º°³��vº¿®z-�ªº¤d´¯�ÁZ.º�¿Z¯±¡�¶ºº] Â�Ä°¦®z]¶³º°³
�zº s��z¸º�©®Z����bº�®Âz¯��À¦vÀ�º� �±¦zÀºº���²°Z��ÀZd�¦
ÄZ·ÀZdºº�z¸��Â���À¦vÀ��Â�®d�°��¤³��º«°Z¸¯��ÀZ^¸d�¦��|¿°¾³
®z§z¸º� Â �ÀZdºº�z«��±°®º.À«¦���À¦z¸c��«z§���ÀZ¸ �¦��Àv¿z�

�v��¿Zl³¦��Ä°ZÀdt]�Â�¾Zp¯°Z¸#�

Äzd§Z]�Ä±Z�¦vk
Zº] ~�º� �Ávºº� ¶d���§¡�Z]�b�t³�z¨³Z��¶]�Á®º«¡�ÄZ·¶sZ�
°®�®ºººkº¯�Ä°Zlc�¸º³�±¦�v�°®�ÎÍ ¾º¬p¯��®¿v��b¿z¬§º�À·
À®ºº°³�¶º« ±¦�~º� �vºº¿®z-�¾³º �v��¶¤À£®�ÎÍ ©v¯�¶]��°¦±Z]
±¦�Üºº« ¦º¿ �ÀÂzdº� zº�¤¯�§¡�ÀÂ°®�Á®ººº«¡�b�Z]�±¦�¾cZ��£
1$ Zº¿ ¾º¿¦x��°Zº-¡��ºÀp¯�ÄÂ°�Ávºº¯¡�b�®�¶]�ÀºÀ�³Z��º�
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����±¦�3VHXGRPRQDV�V\ULQJDH�SY��V\ULQJDH�YDQ�+DOO ÄZ·¶¿¦vk�`�¿Z¤¯

ÏÍÎ

ÏÒq& ÄZº¯®�°®�±Â°�Ñ�Ï ©vºº¯ ¶]�Â���t¯��1XWULHQW�$JDU�
¶ºº] 1$ �ºÀp¯�ÄÂ°�Ávº� z·Zº� ÄZº·¾´¬§¦c��bº�z-�°¦zº£
vº� Á®¦®�bº�§�.LQJ�% bº�§��ººÀp¯�ÄÂ°�Ä¦¶�¤³�©°º�
b´ººº�°º¬��`º³¦®,³°�vº«º¯�ÄZº·¾´¬§�±Â°�Ò�Ï ±¦�~º� ��ÎÒ�

��Õ��b�Z¿�¾Z¤d³¦�ÀÂzd��z�¤¯�§¡�zdÀ«¾¬À¯�Â®�¶]�Â�§Ztd³¦
¶º] Ä°Zººk §¡�Z]�º�b���±¦�~��|À³�Á®º«¡�¿v´-�ÄZ·áz]
¾p�º� ¾º³º �v��®¿vº� bº¿z¬§º�À·�ÀÂ°®�¶ºº¤À£®�¶��©v¯
¶ºÀ¤]��vº� ¾º�§§¡�ÀÂzdº� zº�¤¯�§¡�Zº] ¶ºº^cz¯�Â®�Â��v¿®z-
Â�Zººº·ázº] �vº� ¿Zºl³¦�¼ºº�³Â°�zº]¦z]�Ä±Zº�¦vk�ªºo¦z¯
Â�Z·¶º³¦ºk��©Zº^§z¯�®ºWÈ��ÀÂvº] Â�®«Zº� �À¦ºººk ÄZ·¶sZ�
ÄZº·�¬��Â�©°¯�ÄZºº·áz]��°¦®¶d�·�¨ºÀ¯�ÀZds°®�ÄZ·¶�º¨�
jº´��ÀÂ°®�Â��®Àº�¤c�Äzd¯¾d³Zº� ®ºÀ³�©Zºº��£�¶]�b�t³�±z·
ÀZºº¨c�¶¤À£®�ÎÍ ©v¯�¶]�Â�¶d�z-�°¦z£�ÀÂzd��z�¤¯�§¡�zdÀ«¾¬À¯
°Zº-¡��ºÀp¯�ÄÂ°�Üºº« ¦º¿ ¶º³º°³�zºº· ¨°Z���±¦��v³v��Á®¦®
¿Zºl³¦�¼ºº�³Â°�¢]Zº�¯�ªººo¦z¯�¶À¤]�Â��v¿®z-���t¯�¾¿¦x�
Á°Z°º� ¶º] ®¦±¡�zdº§®�¾º¿¦v·¦��Zº¨¿z¯¡�±¦�3VV `ºº¿¦vk�¦¿��v�
±¦�3VV `º¿¦vk�¦ºº¿ Â��v¿Z�°º¿°�°®�ZÀ³z À«Z§�ÁZ.�³¦®��������
Ä±°ÂZº�§�¨v¨º�³¦®��ÀZºÀ°Ào°�zdºº§®�¾¿¦v·¦��À¦°v³±Z¯�z¨�À³
�5HIHUHQFH �ºkz¯�ÄZ·¶¿ºº� À¦ºº´��¶º] �À¦°v³±Zºº¯ ÁZ.�³¦®

�b�°�°Z§�¶]�Z·Àº¯±¡�¶À¬§�°®�VWUDLQV�

Z·¶¿¦vk�¾�Àcº´��ÄZ·¾-&¿Â�¾�°z]
Â��ÎÒ��.LQJ�% bº�§��ºÀp¯�ÄÂ°�b´ºº�°º¬��`³¦®,³°�vÀ«ºc
®Zºº� Â��ÏÒ��À¦°Z¨°·�Â�º¬�Z��ÄZ·³Â°�²Z�¦�z]�¿z-�Àº¯±¡
Â�©ººÀ¬À«�³Â°�Zºº] /23$7 ÁÂz-�ÄZ·Àº¯±¡��v��¿Zl³¦��ÏÐ�
ÄZº·ÀZ]|À¯�±¦�Ávº¯¡�bº�®�¶ºº] ¶¿¦vk�ÐÒÍ ÄÂ°��ÎÕ��À¦°Z¨°·
¶º¿¦vk�ÑÔ �¼ºº� ÄZº·Àº¯±¡�j¿Zd³�²Z�¦�z]��v��¿Zl³¦��¬dt¯
Â�¾¿ZÀ°Àºº�ºÀ]��¦ºº¿Þº«º¿|Àººº� zº.¿®�ÄZº·Àº¯±¡�Â�§Zºtd³¦
�ºº´§¦Â�²ººÀÀ�c�Ä¦zºº] �vººº� ¿Zºl³¦�Z¸º³¡�Ä¦zº] ¾¿¦±Ä°Zº°À]
bººº�¬��Zººº] ¾³ºÀºººº�³Z��º���Z·¶ºº¿¦vk�bÀºº�Z�o�¼ººº�
³Â°�¶ºº] Ávº� ¶ºÀ¸c��Î�ÎÍÔ &)8� �&RORQ\� IRUPLQJ� XQLW�
Àºººcºc�ázºº] ¨zºº�]�zººº¿±�¶º] ,³zº� Zº] �Äzd¯ºd�Âzd¨�º�¦

¾³¦v�°ºººººº� Â��1LFRWLDQD� WDEDFXP &9�� 7XUNLVK�
�±ÇZºcZ§�ÄZº·Àº¯±¡���ÎÓ��vºº� ¢¿°|c��3HODUJRQLXP�]RQDOH�
��2�)� Ä±¦ººº·¾]�Â�Ä±¦ºº· vº�°��¶dº�Z�³�|Àº«Â°vÀ·��±¡Á°Â¦
�rº¿ `dº�·�ªÀ¨º�c �²À¿ºdº�¦�vºÀ«ºc��ÑÎq& °®�vºº�°��±Z´ÀdÀ�«
z]��0RWLOLW\� Äzd§Z] ½zpc�²ÀÀ�c�Â��±Z´ÀcÇÞ��²ÀcÇÞ�|À«Â°vÀ·
ÄZº·Àº¯±¡��bº�z-�©°ºº� �Ö��¾¬º�z��Â�¾¸ºº�³Â°�²Z�¦
�±ººd§Çºd§�Ð vººÀ«ºc���±Z�À«��ÕÍ ²À¿ºc�|À«Â°vÀ·��©¦zdÀ³�ÄZÀo¦
±¦�+�6 ±Z-�vÀ«ºc��²º°dÀ«�zÀ���²À¿±Z§�|À«Â°vÀ·��¾Âv´¿¦�vÀ«ºc
Â�¾º«¡�ÄZ·vÀº�¦��Zº·v´£�±¦�Á®Z dº�¦���05� ®°ªººÀd¯��²ÀXd�À�
Zººº·¦ÀcºÀ]¾d³¡�¶º] b^º�³�Z·¶º¿¦vk��º´§¦Â��¶º´À¯¡�ÄZ·vÀº�¦
zº] ²Àº�¿Z¯º.´¿zÀ��vºÀ«ºc�Â�¿Zºº���¦°³�ª°pc���¿¦z-ºÀ]¾d³¡�
ÄZº·³Â°�Z]�z.¿®�ÄZ·Àº¯±¡��v��¿Zl³¦��ÏÐ��®Z��³Â°�²Z�¦

��ÏÐ Â�Ö��b�z-�¿Zl³¦�¾�Z´�Äzd§Z]�®°¦v³Zd�¦

¾¿¦±Ä°Z°À] ©Z^g¦
¶ºkº-�²°Zº³ ÄZº·ÁºÀ¯�±¦�Z·¶º¿¦vk�¾¿¦±Ä°Zº°À]�©Zºº^g¦�Ä¦z]
Â�¿vº´-�ÀZº·ZÀ-�Â��©Zºº^§z¯�Â�¿¦®Z]�`«Z��Ð�Ï ÄZ·¾Z¸³��¾.³z�
�º�ºc�¾º.³z��¶ºkº-�²°Zº³ ÄZº·ÁºÀ¯��vºº¿®z-�Á®Z d�¦�©°¯
§¡�Z]�Â�¾p���¾³º �v��¶¤À£®�ÎÍ ©v¯�¶]�®¿v��b¿z¬§º�À·
¶º] ¾³ºÀº�³Z��º��¶º¿¦vk�zºº· Ä¦z]��v��¾�§§¡�ÀÂzd��z�¤¯
zdÀ«¾¬À¯�Í�Ï Z]�¶�¤³�¶��°®�ÁºÀ¯�z·�Â�¶À¸c�Î�ÎÍÓ &)8 b�¬�
�vº� ¾³±¶º¿Z¯�ÁººÀ¯�bº�º��zº¿±�¶ºº] ,³z��Z]�ÀºÀ�³Z��º��±¦
zº�¤¯�§¡�Zº] v·Zºº� À¦º´��¶]�¶�¤³�¦¿�ÁºÀ¯�z·�ÄÂ°��²À´#®·
ÄÂZo�¾¨Àd�È��ÄZ·b§Z��ÀÂ°®�Z·ÁºÀ¯��v¿®z-�¾³±¶¿Z¯�ÀÂzd�
¾º«¦�jº´���v³vº� Ä°¦v¸ºº.³�¼Zc¦�ÄZ¯®�°®�§º�z¯�¶^´��Ä°¦v¤¯
b�Zºº] áz¯�Â�¾.dsº�§¡�À¦|À¯�²Z�¦�z]�j¿Zd³�v�]�±Â°�b ·

�v¿®z-�¾]Z¿±°¦�¢¿°|c�ªp¯�°®��1HFURVLV�
°xº] Ä°¦vº¤¯��©°¯�Â�¿vº´-�ÄÂ°�¾¿¦±Ä°Zºº°À]�©Z^g¦�Ä¦z]
¶ººº¿¦vk�zº· Ä¦zº] �vº¿®z-�bº�§�Zº·À¦v¬-�°®�©°¯�Â�¿vº´-
Ó�Ñ ¶º¬oz¯�°®�Â�¶ºÀ¸c�Î�ÎÍÓ &)8 bºº�¬��¶]�¾³ºÀ�³Z��º�
Z·À¦v¬-��v��ÁvÀ�Z��¼º��ÀZ·ZÀ-�ÄZ·áz]�ÄÂ°�³Z�¶¯�Z]�¾-z]
¾¨Àdºº�È��ÄZº·b§Z��°®�b�Zº� Ò�Ñ Ä¦zº] ¾³±¶º¿Z¯�±¦�~º�
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ÎÐÕÏ °Z¸]���¾Â¦�Á°Z°����®d ·�¾Z����¾�À^���]Z´¯�Â�Ä±°ÂZ�§�Àº´��Â�¿º¬�

ÏÍÏ

°®��vº´d�z-�°¦zº£ ®WÈ��±Âz]�Zc�¶³Zt¬-��¿¦z��°®��Áv��Áv³Z�º�
¨ººººÀ¯�ÀZºds°®�Â�©Zº^§z¯��©Èº� ÄZ·¶º¿¦vk�±¦�Àºº¯±¡�²º¿¦
ÁZÀ-�z·�±¦�À¦v¬-�¦¿��v��Á®Z d�¦�Áv´¿Z°³�¦¿ ¿¦v§�z·�°¦®¶d�·
°Zº°Àc�zºº· Ä¦z]��v¿®z-�¾³±¶¿Z¯�v·Z��À¦º´��¶]�z�¤¯�§¡�Z]�|À³

��ÏÑ��v��¶d�z-�z�³�°®�°¦z¨c�¶�
¾Zºº¤cz���¿¦®Z]�`«Z��Ð�Ï ÄZ·¾Z¸³�±¦�¾¿¦±Ä°Z°À]�©Z^g¦�Ä¦z]
`À¬§�Ä¦z]��v¿®z-�Á®Z d�¦��®º]�Áv��¶d�Z§�À¦v¬-�°®�¶§��j³°Z³�Â
zº· ±¦�Â��¶ºÀ¸c�Î�ÎÍÓ &)8 bºº�¬��¶]�¾³ºÀ�³Z��º��Z·¶¿¦vk
¦º¿ Â��°¦®¶dºº�·�ÁºÀ¯�ÀZds°®�¨v´¿Z°³��¿¦®Z]�¾Z¸³�¦¿�¶]�¶¿¦vk
¾³±¶ºº¿Z¯��v¿®z-�¾³±¶¿Z¯��©Z^§z¯�¨v´¿Z°³��j³°Z³�Z¿�¾Z¤cz��¾Z¸³
ªºp¯���/HDI� EODGH� ázº] ¦´¸º� ª¯Zºº� bs°®�`�¤³�¶��°®
Äº£Zº# Zº] Ávº� ®Zlºº¿¦�®s±�ªp¯�Â��/HDI�VFDUV� áz]�À®Zd�¦
À®Zºd�¦�Â�®ºs±�ªºp¯�°®�Ávºº� ¾³±¶¿Z¯�¶Z¤³��v��¿Zl³¦�ÀÂzd�
zº�¤¯�§¡�±¦��vº� Áv³Zº�º���3DUDILOP� ®¬À�¦°Zº� °¦ººº³ Z]�áz]
¾³±¶º¿Z¯�±¦�~º� ÁZºº¯ ¶���v¿®z-�Á®Z d�¦�v·Z��À¦º´��¶]�ÀÂzd�
�Ô Â�¾³±¶º¿Z¯�,³zºº� Z]�©Z^§z¯�áz]�¦´¸���v��¾]Z¿±°¦�j¿Zd³
��Õ��v³v¿®z-�¾]Z¿±°¦�®WÈ��¨v·Z�¯�Ä¦z] Z·áz]�v�]�±Â°�ÎÍ

�ÄÞº«Âz���¾l´�¾´°¿¦�Àº¯±¡
ÄZ·¶ºº¿¦vk�±¦�¶d�Zº�ÏÑbº�§�±¦�¾³ºÀº�³Z��º��ÀÞºº³ºÀ°¿¦�¶ºÀ̧ c�Ä¦zº]
Áv´¿Zº°³�¦ºº¿ ¿¦v§�z·��°¦®¶d�·�¨ºÀ¯�ÀZds°®�Â�©Z^§z¯��©È�
�b�¦®�3VV Z]�¾�Àcº´��ÄZ·¾-&¿Â�z�³�±¦�¦°�b·Z^��²¿zd�À]�¶§
¶ºÀ¸c�Î�ÎÍÕ&)8 bºº�¬��Z]�v�°®�Í�ÕÒ ¿Z���¦°³�¾º¬p¯�°®
�ÎÏ��À¦°Zº¨°·�Â�Àºd�¯Zº· ³Â°�±¦�¿zº�¾d³¡�`ºÀ¸c�Ä¦zºº] �v�
±¦�3VV `ººº¿¦vk�ÑÔ ±¦�ÄÞº«Âzºº� Àººº¯±¡�°®��vºº� Á®Z dºº�¦
3� Â�3�� YLULGLIODYD ¶º¿¦vk�¦º¿ |Àº³ Â���º¬dt¯�ÄZº·ÀZ]|À¯
��ÎÏ��v¿®z-�Á®Z d�¦�°Z-¡�¾Þ�°®�¶�z��Â®�b�³�Àº ±̄¡�°® IOXRUHVFHQFH

¾«º¬��ÄZ·²ÀXcÂz��±°º�Âzd¨«¦
�¾ººº¿¦x��°Zºº-¡��ººÀp¯�ÄÂ°�Äzd§Zºº] ¶d�Zºº� ÏÑ bºº�§�±¦
«ººº¯ ¾º��°®�zd¯ºd�Âzd¨��¦�Z]�À¡�b�¬��Â�¶À¸c�¾³ºÀ�³Z��º�
±°º�Âzdº¨«¦��vº¿®z-�®ºÀ�´c�Î Ä°ººº³ ¾«Z.#�°®�Â�zd¯º³Z³�ÓÍÍ

�6RGLXP� GRGHF\O� VXOIDWH 6'6�3$*( ³Â°�¶ºººººº]
¾Þ��¾Þ�Â®�\«Zºº£ °®�Â�SRO\DFU\ODPLGH�JHO�HOHFWURSKRUHVLV�
Â�¿Zl³¦�vÀ¯¡ª¿z§¡¾¬���v�°®�Ò `¿Z��¾Þ�Â�v�°®�ÎÍ ¨v´´§�¦vk
��ÎÔ��v³vºº� ¶�¿Z¤¯�¾«º¬��ÄZ·²ÀXcÂz��³º¤³�z�³�±¦�Z·¶¿¦vk
¦Àdº�¦�vÀº�¦�Â�§¡��¾º³Zººd¯�¾º¬p¯�ÀÂ°®�Ä|À¯¡,³°�Ä¦z]�¾Þ
©vºº¯ ¶]��Áv��Á®¦®�°¦z£�º¬]�¾�Z¯º§�v�°®�Í�Î ÄÂZo��Î�Ò�Ò�
�¾º³Zd¯�¶¬À�Â�¶]�Äz],³°��v��Á®¦®�ÀZ¨c�z¨À��ÄÂ°�b�Z��ÎÏ
¶º¤À£®�ÏÍ Zºc ÎÍ ©vºº¯ ¶]��Î�Ò�Ò��b^�³�¶]�¦Àd�¦�vÀ�¦�Â�§¡
Ô ¦Àdº�¦�vÀ�¦�°®�¶�¿Z¤¯�Â�¾�°z]�Ä¦z]�¾Þ�b¿Z¸³�°®�Â��¿Zl³¦

��ÎÔ��v¿®z-�Ä°¦®z]~¨��¾Þ�±¦�Â�Ä°¦v¸.³�v�°®

j¿Zd³
Z·¶¿¦vk�¾�Àcº´��ÄZ·¾-&¿Â�²ÀÀ�c�Â�Ä±Z�¦vk

ÀZº·ZÀ-�±¦�b´º�°º¬��Äzd§Zº] ¶º¿¦vk�ÐÒÍ ±¦��ººÀ]�¸º°l¯�°®
Â�ºº¬·�Â�ºº«¡®°±��¿¦®Zº] ÀZººds°®�zÀ�³�¾¿Z¿zd§Z]�z¨³Z��¶]�Á®º«¡
�º¬dt¯�ÄZº·¿¦v³¦�n�ºº� �¾-z]�b¿È]�¶]�Á®º«¡�¿v´-�ÄZ·¶cº]
¶°¬º� ±zº· �º¬��Â�©°¯��©Zºº^§z¯�ÀZds°®�v´³Z¯�®«Z��ÀZ·ZÀ-
�±¦vÀº�§¦�vºÀ«ºc zº�³�±¦�¶ºº§ ¶¿¦vk�ÑÔ ®¦v�c��v¿®z-�Ä±Z�¦vk
¾º«Â��Á®ººº] ¾ ´¯�²À³Þ°¡�|À«Â°vÀ·�Â�¾´À¯±�\À��¿z³�¾-vÀ�º�
bÀº�Z�o�¼ºº� �ºº´§¦Â�®Zl¿¦�Â®�z·�Z¿�¾³¦v�°���Àºcºc�ÄÂ°
ÄÂ°�¾¬À°¨c�ÄZ·Àº¯±¡�Â�§Ztd³¦�3VV À¦º´��¶]�>Zd¯v¤¯��v³®º°³
±¦�¶º¿¦vk�ÏÒ �Ávº¯¡�bºº�®�¶]�3VV ¶¿¦vk�ÑÔ ±¦��v��¿Zl³¦�Z¸³¡
`ºº¿¦vk�ª¯Zº���©Èº� ±¦�¶º¿¦vk�ÎÍ �°¦®¶dº�·�¨ººÀ¯�ÀZºds°®
¶¿¦vk�¦¿��½Zs�±¦�¶¿¦vk�¶���©Z^§z¯�±¦�¶¿¦vk�b ·���z¨�À³
±¦�3VV `¿¦vk�¦¿��®º]�Â®z-�±¦�¶¿¦vk�¦¿�Â�¶°¬��±z·��¬��±¦
¿Zº°c�°®�|Àº³ 3�� IOXRUHVFHQFH `º¿¦vk�¦¿�Â��������� Z¨¿z¯¡

�b�°�°Z§�¶]�Z·Àº¯±¡
.LQJ�% bº�§��ºÀp¯�ÄÂ°�¾ºº�°z]�®°º¯�ÄZ·¶¿¦vk�`°·
Z¿�¾³¦v�°���Àºcºc�áz]�ÄÂ°�Â��Á®z§�vÀ«ºc�b´�°º¬��`³¦®,³°
²Zº�¦�zº] �vº³®º°³�®Zººl¿¦��+5� bÀ�Z�o�¼º���´§¦Â�Â®�z·
ÁÂzºº- Â®�¶]�Z·¶¿¦vk�`À¬§��/23$7 ÁÂz-�ÄZ·Àº¯±¡�¶]��´§¦Â
¶ºº§ ®ºººº] Z·¶º¿¦vk ±¦��ÑÒ ª¯Zº� ¦º¿ ÁÂzº- �v³vº� ®Àº�¤c
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����±¦�3VHXGRPRQDV�V\ULQJDH�SY��V\ULQJDH�YDQ�+DOO ÄZ·¶¿¦vk�`�¿Z¤¯

ÏÍÐ

Z·¶º¿¦vk��ÒÒ ª¯Zº� ¿Â®�ÁÂzºº- Â��v´´§�vÀ«ºc�À¦º«�v´d�³¦ºc¾¯
vº�°®�°Z¸º# Â�b�º� �v´dº�¦v³�¦°�°Zº§ ²º¿¦�¾¿Zºº³¦ºc�¶§�®º]
©Èº� ÄZ·¶¿¦vk�v�°®�ÑÍ Â�°¦®¶d�·�¨ºÀ¯�ÀZds°®�ÄZ·¶¿¦vk
±¦�vºº�°®�ÐÓ ª¯Zººº� ¿Â®�ÁÂzº- �vº´d�z-�°¦zº£ ¾Â¦�ÁÂzº- °®
v�°®�ÎÍÍ �©È��v�°®�ÓÍ �°¦®¶d�·�¨ºÀ¯�ÀZds°®�ÄZ·¶¿¦vk
Â�¾Â¦�ÁÂzº- °®�Zº¨¿z¯¡�`º¿¦vk��®º] ½Zs�Â�©Z^§z¯�ÄZ·¶¿¦vk
±¦�¶¬�Zo�j¿Zd³�²Z�¦�z]��b�z-�°¦z£�¿Â®�ÁÂz-°®�z¨�À³�`¿¦vk
�²ºÀcÇÞ�|Àºº«Â°vÀ·�ÄZ·Àº¯±¡�ª¯Z���*$77D ÁÂz-�ÄZ·Àº¯±¡
ÄZ·¶ºº¿¦vk��©¦°Zc°Zc�±¦�Á®Z d�¦�Â�±Z´¿±ÂzÀc��²À«º¨�¦�|À«Â°vÀ·
±¦�ª¨º�d¯��Î ÁÂzº- ��Î ¾Âvºk��v³vºº� ®À�¤c�ÁÂz-�Ö ¶]�3VV
©Zº^§z¯�Â��¶º¿¦vk�¦ºº¿��½Zs���¶¿¦vk�¶���©È��ÄZ·¶¿¦vk
°¦®¶dº�·�¨ººÀ¯�ÀZººds°®�ÄZ·¶¿¦vk�ª¯Z���Ï ÁÂz-���¶¿¦vk�¶��
`ºº¿¦vk���¶¿¦vk�¶���©Z^§z¯�Â��¶¿¦vk�Â®��©È����¶¿¦vk�ÎÒ�
�vº´d�z-�°¦zº£ ÁÂzº- ²º¿¦�°®�|Àºº³ ¶°¬��Â�z¨�À³�`¿¦vk��Z¨¿z¯¡
�¶º¿¦vk�°Z¸º#��°¦®¶d�·�¨ºÀ¯�ÀZds°®�ÄZ·¶¿¦vk�ª¯Z���Ð ÁÂz-
¨ºººÀ¯�ÀZds°®�ÄZ·¶¿¦vk�ª¯Z���Ñ ÁÂz-���¶¿¦vk�¦¿��©Z^§z¯�Â
¨ºººÀ¯�ÀZds°®�±¦�¶¿¦vk�¦¿�ª¯Z���Ò ÁÂz-���¶¿¦vk�Â®��°¦®¶d�·
�Ô ÁÂzº- ��¶¿¦vk�Â®��©È��ÄZ·¶¿¦vk�ª¯Z���Ó ÁÂz-��°¦®¶d�·
©Èº� ��¶º¿¦vk�¦º¿��°¦®¶dºº�·�¨ºÀ¯�ÀZds°®�ÄZ·¶¿¦vk�ª¯Z�
±¦�¶ºº¿¦vk�¦¿�ª¯Z���Õ ÁÂz-���¶¿¦vk�Â®��½Zs Â��¶¿¦vk�¦¿�
¦º¿��°¦®¶dºº�·�¨ºÀ¯�ÀZds°®�ÄZ·¶¿¦vk�ª¯Z���Ö ÁÂz-��©Z^§z¯
°®�Z·¶º¿¦vk�zºº.¿®�ÄZ·¾-&¿Â���¶¿¦vk�¦¿��©Z^§z¯�Â��¶¿¦vk

�b�¦�Áv¯¡�Ï ¾Âvk
Z·¦ÀcºÀ]¾d³¡�¶]�Z·¶¿¦vk��´§¦Â

�&LSURIOR[DFLQ �Á®Z dºººº�¦�®°ººº¯ ÄZºº·¦ÀcºÀ]¾d³¡�ÀZººÀ¯�±¦
¿Zºººººº°c�ÄÂ°�1DOLGL[LF� DFLG Â�7HWUDF\FOLQH �$PLNDFLQ
�ª]Zº¤¯�°®��vºº³®º°³�ÄzÀ-º¬k�Z¸³¡�v�°�±¦�Â�Á®º]�zgR¯�Z·¶¿¦vk
Z·¶º¿¦vk�±¦�¿¦vºº§"À·�ÄÂ°�>Z^¿z¤c�&OR[DFLOOLQ Â�$PR[LFLOOLQ

�v´´§�ÄzÀ-º¬k�Z¸³¡�v�°�±¦�v´d�³¦ºd³�Â�¶d�¦v³�zÀgPc
¾¿¦±Ä°Z°À]

v�°®�ÓÍ ©È���v�°®�ÓÕ °¦®¶d�· ¨ºÀ¯�ÀZds°®�ÄZ·¶¿¦vk�±¦

Ä°Z°À]�¾.³z��¶kº-�²°Z³�ÄZ·ÁºÀ¯�ÄÂ°�v�°®�ÑÐ ©Z^§z¯�Â
ÄZ·¶º¿¦vk�±¦�¿¦vº§"À·�¶º§ ¾«Zººo °®���Î ª¨���v³®º°³�®Zl¿¦
®Zl¿¦�Ä°Z°À]�¾.³z��¶kº-�²°Z³�ÄZ·ÁºÀ¯�ÄÂ°�v´d�³¦ºd³�½Zs
ÐÓ �¿¦®Zº] `sZº� ÄÂ°�®ºs±�®Zºl¿¦�¢ºº¿z��±¦�¾³±¶¿Z¯�°®��v´´§
ÄZ·¶¿¦vk�v�°®�ÎÍ Â�°¦®¶d�·�¨ºÀ¯�ÀZds°®�ÄZ·¶¿¦vk v�°®
½Zººs �©Z^§z¯�ÄZ·¶¿¦vk���Ï ª¨���v³®z§�®Zl¿¦�z¨³Z��©È�
Zº] �vº³®º^³�¿¦®Zº] ÄZ·¶sZºº� ÄÂ°�z¨³Z��®Zl¿¦�¶]�°®Z£�¶°¬��Â
ÏÑ Â�Zº¨¿z¯¡�`º¿¦vk��º¤���¿¦®Zº] ázºº] ®s±�ªp¯�°®�¾³±¶¿Z¯
z¨³Zº� v´dº�³¦ºc�°¦®¶dº�·�¨ººÀ¯�ÀZººds°®�ÄZ·¶¿¦vk�±¦�v�°®
°®��vº³®º^³�z¨³Zº� ®Zºl¿¦�¶ºº] °®Z£�Z·¶¿¦vk�`À¤]�Â��v´¿Z°³�®Zl¿¦
±¦�¿¦vºº§ "À·��©Z^§z¯�`sZ��ÄÂ°�®s±�®Zl¿¦�¢¿z��±¦�¾³±¶¿Z¯
ázºº] ¦´¸��¾³±¶¿Z¯�°®��v´¿Z°³�®Zl¿¦�Ä°Z°À]�v´d�³¦ºd³�Z·¶¿¦vk
ÎÍ �°¦®¶dº�·�¨ººÀ¯�ÀZºds°®�ÄZ·¶ºº¿¦vk�±¦�v�°®�ÑÍ �©Z^§z¯
`ºº¨«�v´dºº�³¦ºc�Zººº¨¿z¯¡�`º¿¦vk�Â�©Èº� ÄZ·¶º¿¦vk�vº�°®
�vºº�Z]¾¯�bÀ�Z�o�¼º���´§¦Â�¸º³�¦¿�>ÇZ°do¦�¶§��¦ÀcÂz¨³
�©Zº^§z¯�áz]�®s±�ªp¯�°®�¾³±¶¿Z¯�Z]��v´¿Z°³�®Zl¿¦�áz]�ÄÂ°
Ä°Zº°À]�°¦®¶dº�·�¨ºººÀ¯�ÀZds°®�ÄZ·¶¿¦vk�±¦�v�°®�°Z¸#��¤�
�v³®º^³ Ä°Z°À]�®Zl¿¦�¶]�°®Z£�z.¿®�ÄZ·¶¿¦vk�Â��v³®º°³�®Zl¿¦

zº· ©Zº^§z¯�Â�©Èºº� �°¦®¶d�·�¨ºÀ¯�ÀZds°®�ÄZ·¶¿¦vk�±¦
©°¯�Â�¿v´-�ÄÂ°�Z¸³¡�¾¿¦±Ä°Z°À]�Â��§Ztd³¦�Áv´¿Z°³�¦¿�¿¦v§
©°¯�Â�¿vº´-�ázº] ÄÂ°�¾ºd£Â�¶ºº¿¦vk�¶��z·��v¿®z-�¾�°z]
Ñ�Ð ±¦�~ºº� ©°¯�°®�Â��¶d ·�Â®�±¦�~��¿v´-�°®��v³v��ÁvÀ�Z�
±Zºº�¡�áz]�½º³�±¦�¾.dsº���v³®z§�®Zl¿¦�v¿v��¾.dsº��¶d ·

�®z§¾¯�ÄÂ°�À��áz]�²À¿Z��»z��¶]�Â�Áv�

ÄÞº«Âz�
°Z-¡�¾Þ�°®�¶�z�Â®�b�³�Àº¯±¡

Áv��¶À¸c�¿z�¾d³¡�¶��z·�z]¦z]�°®�¾�°z]�®°º¯�ÄZ·¶¿¦vk�¿Z°c
�vº�°®�ÖÏ °¦®¶dº�·�¨ººÀ¯�ÀZººds°®�ÄZ·¶¿¦vk�±¦��v´d�z-�°¦z£
ÎÍÍ ½Zºs ÄZ·¶º¿¦vk�Â�vºº�°®�ÕÓ ©Z^§z¯��v�°®�ÕÍ ©È�
¨ººÀ¯�ÀZºds°®�`º¿¦vk�¶ºÀ¬��zº] Ávº� ¶ºÀ¸c�¿zºº�¾d³¡�Z]�v�°®
Z¨¿z¯¡��¶°¬��ÄZ·¶¿¦vk���Ñ ª¨���v³®¦®�ÀZ�³��´§¦Â�°¦®¶d�·
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ÎÐÕÏ °Z¸]���¾Â¦�Á°Z°����®d ·�¾Z����¾�À^���]Z´¯�Â�Ä±°ÂZ�§�Àº´��Â�¿º¬�

ÏÍÑ

*$77D ÁÂz-�ÄZ·Àº¯±¡�¶]��´§¦Â�²Z�¦�z]�3VHXGRPRQDV�V\ULQJDH�SY��V\ULQJDH ÄZ·¶¿¦vk�Äv´]ÁÂz-��Î ¾Âvk
Àº¯±¡

ÁÂz-Z·¶¿¦vk�v�°®7D7$*
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�$��$HVFXOLQ�K\GURO\VLV� ²À«º¨�¡�|À«Â°vÀ· �*��*HODWLQ�K\GURO\VLV� ²ÀcÇÞ�|À«Â°vÀ·
�7D��7DUWUDWH�XWLOL]DWLRQ� ©¦°Zc°Zc�±¦�Á®Z d�¦ �7��7\URVLQDVH�DFWLYLW\� ±Z´¿±Âz¿Zc

�¬dt¯�ÄZ·ÀZ]|À¯�±¦�3VHXGRPRQDV�V\ULQJDH�SY��V\ULQJDH ÄZ·¶¿¦vk�¾�Àcº´��ÄZ·¾-&¿Â��Ï ¾Âvk
Z·¶¿¦vk

Àº¯±¡
$�ÏÒ�
%�ÎÍ�&�Ô�'�Ð�(�Î�)�Î�

ÄÂ°�b´�°º¬�
±¦vÀ�§¦

±Âz§º��±¦�À¦º«�vÀ«ºc
¾´À¯±�\À��À®z§�¶«

²À³Þ°¡�|À«Â°vÀ·
ÄÂ°�bÀ�Z�o�¼º�

Àºcºc
¾³¦v�°�

²À«º¨�¦�|À«Â°vÀ·
±Z´¿±Âz¿Zc

©¦°Zc°Zc�»z�¯
±ÇZcZ§

|§º¬-�Ä±¦º·¾]�»z�¯
|§º¬-�Ä±¦º·�»z�¯
²ÀXd�À��±¦�+�6 vÀ«ºc½zpc

¶d�Z�³�|À«Â°vÀ·
�Ò ¿Z���¦°³�ÄÂ°�v�°

ÏÒ
Í
ÎÓ
Í
Í
ÎÖ
ÏÑ
ÎÕ
Î
Î
ÏÒ
Í
ÏÒ
Ï
Ô
Í
Í

ÎÍ
Í
Ñ
Í
Í
Ô
ÎÍ
Õ
Ò
Î
ÎÍ
Í
ÎÍ
Î
Ð
Î
Í

Ô
Í
Í
Í
Í
Ò
Ô
Ó
Ñ
Í
Ô
Í
Ô
Î
Ñ
Í
Ñ

Ð
Í
Í
Í
Í
Í
Ð
Ð
Î
Ï
Ð
Í
Ð
Í
Ð
Í
Í

Î
Í
Í
Í
Í
Í
Î
Î
Í
Í
Î
Í
Î
Í
Î
Í
Í

Î
Í
Î
Í
Í
Î
Î
Î
Í
Í
Î
Í
Î
Í
Í
Í
Î

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
82

.7
.1

.1
6.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
7-

04
 ]

 

                             6 / 14

https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.1.16.0
https://jstnar.iut.ac.ir/article-1-395-fa.html


����±¦�3VHXGRPRQDV�V\ULQJDH�SY��V\ULQJDH�YDQ�+DOO ÄZ·¶¿¦vk�`�¿Z¤¯

ÏÍÒ

�Ï ¾Âvk�¶¯¦®¦
Z·¶¿¦vk

Àº¯±¡
$�ÏÒ�
%�ÎÍ�&�Ô�'�Ð�(�Î�)�Î�

ÕÍ ²À¿ºc�|À«Â°vÀ·
±Z´ÀdÀ�«

ÑÎq& °®�v�°
²À¿±Z§�|À«Â°vÀ·

±ZcZ ��
®°�ªÀd¯
²À¿ºd�¦

©¦zdÀ³�ÄZÀo¦
±¡Á°Â¦

±ºd§Çºd§�Ð
�¾¿ZÀ¬£��²º°dÀ«�zÀ��ÄÂ°��´§¦Â

©¦zdÀ��»z�¯
¾Âv´¿¦�vÀ«ºc

²ÀcÇÞ�|À«Â°vÀ·
¿z-�Ä|À¯¡,³°

¿z-��´§¦Â
r¿�`d�·�ªÀ¨�c

²À�¿Z¯º.´¿zÀ��vÀ«ºc
±Âz§º�
±º¬¿¦±
±ºd§Ç
±º³Z¯

±º´À�¦°
±º´À]¦°¡
±º´¯¦°
±ºd«Z¯

±ºÀ]¾¬¯
±º«Z·Äzc
±ºÀ]º¬�
¾ºdÀ]¦°¡
¾ºdÀ³Z¯

¾ºdÀ]°º�
²À«º´¿¦
|§º¬-

±ºd§ÇZ-
±ºd§Âz�
±Âzd�§®

Ï
Î
Í
ÏÐ
ÏÒ
Í
Í
Í
ÎÐ
Í
ÏÒ
ÏÒ
Ñ
ÏÎ
Í
Í
ÎÕ
ÎÏ
ÏÒ
ÏÒ
ÎÍ
ÏÒ
ÏÎ
ÏÒ
ÏÑ
ÎÍ
ÏÒ
ÎÍ
ÏÐ
ÏÒ
ÏÒ
ÏÒ
Í
ÏÒ
ÏÒ
ÏÒ
ÏÒ

Î
Ï
Í
Ö
ÎÍ
Í
Í
Í
Ï
Í
ÎÍ
ÎÍ
Í
ÎÍ
Í
Í
Ò
ÎÍ
ÎÍ
Ö
Î
Ö
Ò
Ö
Ó
Ï
ÎÍ
Ñ
Ö
ÎÍ
ÎÍ
Õ
Í
Ö
ÎÍ
ÎÍ
ÎÍ

Ñ
Ò
Í
Ò
Ô
Í
Í
Î
Ò
Í
Ô
Ô
Î
Ò
Í
Í
Ô
Ð
Ô
Ó
Ð
Ô
Ñ
Ô
Ó
Ñ
Ô
Ó
Ô
Ô
Ô
Ò
Í
Ô
Ô
Ô
Ô

Ï
Ð
Í
Ð
Ð
Í
Í
Í
Í
Í
Ð
Ð
Í
Ð
Í
Í
Î
Í
Ð
Ð
Ð
Ð
Ð
Ð
Ï
Ð
Ð
Ð
Ð
Ð
Ð
Ð
Í
Ð
Ð
Ð
Ð

Î
Î
Í
Î
Î
Í
Í
Í
Í
Í
Î
Î
Í
Î
Í
Í
Î
Î
Î
Î
Í
Î
Î
Î
Î
Í
Î
Í
Î
Î
Î
Î
Í
Î
Î
Î
Î

Í
Í
Í
Î
Î
Í
Í
Í
Î
Í
Î
Î
Í
Î
Í
Í
Î
Î
Î
Î
Í
Î
Î
Î
Î
Í
Î
Í
Î
Î
Î
Î
Í
Î
Î
Î
Î

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
82

.7
.1

.1
6.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
7-

04
 ]

 

                             7 / 14

https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.1.16.0
https://jstnar.iut.ac.ir/article-1-395-fa.html


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

ÏÍÓ

�Ï ¾Âvk�¶¯¦®¦
Z·¶¿¦vk

Àº¯±¡
$�ÏÒ�
%�ÎÍ�&�Ô�'�Ð�(�Î�)�Î�

¾ºdÀ�«¦®
¾ºd¿±º´¿¦
¾ºd¿zd¿°¦
¾ºdÀ³Â®¡
¾Âz�À¬-
²À�À«Z�
¶d�Z�³
²À³ºÀd¯

²¿Þ¦°Z��¡
²ÀXd�À�
©Zd§Ç

©¦°Zc°Zc
©¦°Zc°Zc
²À³Þ°¡

©Z´À�§º�

Ð
ÏÒ
ÏÐ
Ò
ÏÒ
Õ
Ñ
Í
ÏÒ
Ô
ÏÒ
ÏÏ
Ð
ÏÑ
ÏÒ

Ï
Ö
Õ
Î
Ö
Ð
Í
Í
ÎÍ
Î
Ô
Ó
Î
Ö
Ö

Î
Ð
Ð
Ð
Ô
Ñ
Ï
Í
Ô
Ï
Ô
Î
Í
Ò
Ô

Í
Ð
Ï
Í
Ð
Ð
Í
Í
Ð
Ð
Ð
Ð
Ï
Ð
Ð

Í
Î
Î
Î
Î
Î
Î
Í
Î
Î
Î
Í
Í
Î
Î

Í
Î
Î
Í
Î
Í
Í
Í
Î
Í
Í
Î
Í
Î
Î

©È��ÄZ·¶¿¦vk���% °¦®¶d�·�¨ºÀ¯�ÀZds°®�ÄZ·¶¿¦vk���$
½Zs�ÄZ·¶¿¦vk���' ©Z^§z¯�ÄZ·¶¿¦vk���&

Z¨¿z¯¡�¶¿¦vk���) ¶°¬��±z·��¬� ¶¿¦vk���(
b^h¯��´§¦Â�Z]�Z·¶¿¦vk�°Z°����

 �¿Z¯±¡�®°º¯�ÄZ·¶¿¦vk�°Z°����


`ºº¿¦vk��vº³®¦®�ÀZº�³��º´§¦Â�¼ºº� ¿zº�¾d³¡�Zº] |Àº³ Â®zº- Â
`ºº¿¦vk�¾ººº«Â�®¦®��º´§¦Â�¼ºº� ¿zº�¾d³¡�Zº] 3�� YLULGLIODYD

�®¦v³�ÀZ�³��´§¦Â�¿z�¾d³¡�²¿¦�Z] 3��IOXRUHVFHQFH
vºº�°®�ÒÍ �°¦®¶d�·�¨ºÀ¯�ÀZds°®�ÄZ·¶¿¦vk�v�°®�b��
Ávºº� ¶À¸c�¿z�¾d³¡�Z]�©Z^§z¯�ÄZ·¶¿¦vk�±¦�v�°®�ÑÐ Â�©È�
ÄZ·¶º¿¦vk���Ò ª¨ºº���v³®¦®�ÀZ�³��´§¦Â�©È��`¿¦vk�¶À¬��z]
¾º«Â��vº³®¦®�ÀZº�³��º´§¦Â�©Èº� ¿zºº�¾d³¡�Z]�Z¨¿z¯¡�Â�¶°¬�
Zº] 3�� IOXRUHVFHQFH Â�3��YLULGLIODYD �Â®z-��½Zs�ÄZ·¶¿¦vk
vºº�°®�¶º³ Â�bº�À]��vº³®¦v³�ÀZº�³��º´§¦Â�©Èº� ¿zº�¾d³¡
¿zºº�¾d³¡�Z]�3��YLULGLIODYD Â�Z¨¿z¯¡�`¿¦vk��©Z^§z¯�ÄZ·¶¿¦vk
Â�bº�À]��vºº³®¦v³�ÀZ�³��´§¦Â�©Z^§z¯�`¿¦vk�¶À¬��z]�Áv��¶À¸c
Zº] 3��YLULGLIODYD Â�Z¨¿z¯¡�`¿¦vk��©Z^§z¯�ÄZ·¶¿¦vk�v�°®�¶³
�vº³®¦®�ÀZºº�³��´§¦Â�©Z^§z¯�`¿¦vk�¶À¬��z]�Áv��¶À¸c�¿z�¾d³¡
�Â®zº- �½Zºs �©Èº� �°¦®¶dº�·�¨ºººÀ¯�ÀZds°®�ÄZ·¶¿¦vk�¾«Â

¶ºÀ¬��zºº] Áv��¶À¸c�¿z�¾d³¡�Z]�3��IOXRUHVFHQFH `¿¦vk�Â�¶°¬�
¿zº�¾d³¡�Zº] z¨ºº�À³�`¿¦vk��v³®¦v³�ÀZ�³��´§¦Â�©Z^§z¯�`¿¦vk
¨ººÀ¯�ÀZºds°®�Â�©Èº� ÄZ·¶º¿¦vk�¨v´¿Zº°³�¶ººÀ¬��z]�Áv��¶À¸c
¶ºÀ¬��zº] Ávº� ¶ººÀ¸c�¿z�¾d³¡�Z]�¾«Â��®¦®�ÀZ�³��´§¦Â�°¦®¶d�·

�®¦v³�ÀZ�³��´§¦Â�©Z^§z¯�`¿¦vk�¨v´¿Z°³

¾«º¬��ÄZ·²ÀXcÂz��±°º�Âzd¨«¦
ÄZ·¶ººº¿¦vk��¾«º¬º� ÄZº·²ÀXcÂz��±°º�Âzdº¨«¦�³ºº¤³�zº�³�±¦
®º· Zºº] Ä®Z¿±�¶]Z�c�º«°Z¸¯�¿¦®Z]�Â�«z§�Äº«¡®°±��«z§�²ÈÀ-
Â�Z·¶º¿¦vk�zºº.¿�®�Z]�z¨�À³�`¿¦vk���v�°®�ÖÍ ±¦��À]��v´d�¦®
Äºº«¡®°±�`º¿¦vk�Zº] ¾º«Â��bºº�¦®�Ä®Z¿±�©ÂZ c�Z¨¿z¯¡�`¿¦vk
°®�¶°¬º� `¿¦vk��v´d�¦®�»Èds¦�¦^��°¦º³�v´#�°®��¤��ÁZ.kZ]
Äºº«¡®°±�Â�®z§z¸º� ¿¦®Zº] ÄZ·¶º¿¦vk�Zº] ¾º´ÀXcÂz��°¦ººº³ v´#
b·Zº^��ÁZººº.kZº] ±¦�º¬·�`¿¦vk�Z]�¾«Â��b�¦®�©ÂZ c�ÁZ.kZ]

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
82

.7
.1

.1
6.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
7-

04
 ]

 

                             8 / 14

https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.1.16.0
https://jstnar.iut.ac.ir/article-1-395-fa.html


 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
82

.7
.1

.1
6.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
7-

04
 ]

 

                             9 / 14

https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.1.16.0
https://jstnar.iut.ac.ir/article-1-395-fa.html


 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
82

.7
.1

.1
6.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
7-

04
 ]

 

                            10 / 14

https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.1.16.0
https://jstnar.iut.ac.ir/article-1-395-fa.html


 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
82

.7
.1

.1
6.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
7-

04
 ]

 

                            11 / 14

https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.1.16.0
https://jstnar.iut.ac.ir/article-1-395-fa.html


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

ÏÎÍ

Zº] Ávº� ¾³±¶º¿Z¯ �z¨º�À³ ÄZºº·áz] °®�¾«Â��v¿®z-�|¯z£ °¦º³
�bº�¦�Ávº�³�®Zºl¿¦�¾ºº-®º«¡��°¦®¶d�· ¨ºÀ¯ ÀZds°®�ÄZ·¶¿¦vk
z¨³Zº� ±Âzº] f�Zº] °¦®¶dº�·�¨ºººÀ¯�ÀZds°®�ÄZ·¶¿¦vk�>È]Z¤d¯
ÄZ·¶º¿¦vk�¾º«Â��Ávº� ººº«¡®°±�Â�º¬·�ÄZ·¶sZ��ÄÂ°�Á®zd�-
��ÏÏ��v³¦Á®º°³�®Zl¿¦�Ä®Âvp¯�z ³̈Z��¾³±¶¿Z¯�ªp¯�°®��¤��z¨�À³

vº�°®�ÏÑ Â�Z¨¿z¯¡�`¿¦vk��¤��áz]�®s±�ªp¯�¾³±¶¿Z¯�°®
¿¦®Zº] `sZº� ÄÂ°�v´dº�³¦ºc�°¦®¶dº�·�¨ºººÀ¯�ÀZds°®�ÄZ·¶¿¦vk
¶§�v³®º°³ ³°¦|-�|À³��Ð��À¦°Z¨°·�Â�°Z¸]��v´¿Z°³�®Zl¿¦�Ä°Z°À]
¾³±¶¿Z¯�°®��b�¦�Á®º^³�|À¯¡bÀ¤�º¯�áz]�®s± ªp¯�°®�¾³±¶¿Z¯
¦ºº¿ �v³®z¨³�®Zl¿¦�Ä°Z°À]�Z·¶¿¦vk�±¦�¿¦v§"À· �©Z^§z¯�`sZ�
ázº] À®Zºd�¦�ªººp¯�°®�b�³¦ºc�°¦®¶d�·�¨ºÀ¯�ÀZds°®�±¦�¶¿¦vk
ÀZººds°®�ÄZ·¶¿¦vk�¨v´¿Z°³��v´§�®Zl¿¦�Ä®Âvp¯�z¨³Z��©Z^§z¯
¶º] ¾³±¶º¿Z¯�±¦�~º� ±Â°�ÎÑ ©Zº^§z¯�Â�©Èºº� �°¦®¶d�·�¨ºÀ¯
¿v´-�áz]�°®�¾.dsº��®Zl¿¦�f�Z]��áz]�ÄÂ°�ÀvÀ�Z��©°º�
¨ººººÀ¯�ÀZºds°®��ZºÀ]º«�ÄZ·¶º¿¦vk�¾¿¦±Ä°Zº°À]��v³vº� ©°¯�Â
bº�¦�Ávº�³°¦|º- ©°¯�ÄÂ°�vº´£°v´�#�Â�¿vºº´-��°¦®¶d�·
±¦�3VV ÄZ·¶º¿¦vk�¦º¿Þº«Âzºº� ¶Z^c°¦�¾�°z]�°º�´¯�¶]���ÎÎ�
Àºº¯±¡�°®���¿Zº¯±¡�®°ººº¯ `¿¦vk�ÑÖ ¿Z°c���¬dt¯�ÄZ·ÀZ]|À¯
°¦z£�Áv��vÀ«ºc�¿z�¾d³¡�¶��z·�z]¦z]�°®��°Z-¡�°®�¶�z�Â®�b�³

�v´d�z-
¶ººÀ¬��z]�Áv��¶À¸c�¿z�¾d³¡�¶§�®¦®�ÀZ�³�Áv¯¡�b�®�¶]�j¿Zd³
zdºº�À]�Z]��´§¦Â�®Zl¿¦�¾¿Z³¦ºc�°¦®¶d�·�ÁºÀ¯�ÀZds°®�ÄZ·¶¿¦vk
¦°�½Zººs ¶º¿¦vk�²ºÀ´#®º· Â��º¬dt¯�ÄZº·ÀZ]|À¯�±¦�Z·¶º¿¦vk
©Z^§z¯�`¿¦vk�¶À¬��z]�Áv��¶À¸c�¿z�¾d³¡�¶§�¾c°º��°® �b�¦®
�°¦®¶dº�·�ÁººÀ¯�ÀZºds°®�ÄZ·¶º¿¦vk�Zº] �º´§¦Â�®Zººl¿¦�¶]�°®Z£
®ººkÂ�Áv´·®�ÀZ�³�¶§��®º^³�z¨�À³�Â�¶°¬���Â®z-��½Zs��©È�
Â�¾¿¦±Ä°Zºº°À] °®�¸ºº´c�zº] ÁÂÈº� �¦º¿Þº«Âzº� ÄZº·©ÂZ c
�b�¦��¬dt¯�ÄZ·ÀZ]|À¯�±¦�3VV ÄZ·¶¿¦vk�¾�Àcº´��ÄZ·¾-&¿Â

ÄZºº·ÀZ]|À¯�±¦�3VV ÄZ·¶ººº¿¦vk��Ï��À¦°Zº¨°·�Â�ÀZºÀ³ºÀ�¦
ÄZº·Àº¯±¡�°®�¦°�3�� V\ULQJDH ±¦�zº.¿®�°¦ÂºcZ��v´#�Â��¬dt¯
¾º.³z��®ººt³�`ºº¿¦vk�¿z�¾d³¡�z]¦z]�°®�°Z-¡�°®�¶�z��Â®�b�³
�ºº«¡®°±��²ÈºÀ-�ÄZ·¶º¿¦vk��ºº´§¦Â�ÄZ¿º-�j¿Zd³��v³®¦®�°¦z£
±¦�¶º¿¦vk�¦º¿ Â�¾º.³z��®ººt³��©ººc �¾º]È-��\Àºº� �ÄºÀ§
�Àºººcºc�ÄZ·¶¿¦vk�¾«Â��®º] ¼º��¿z�¾d³¡�Z]�3��V��SY��WRPDWR
�vºº³®¦v³��º´§¦Â�¿zº�¾d³¡�²º¿¦�Zº] Â®zº- Â�vº´£°v´�#��¿vº´-
°®�¾¿¦±Ä°Zº°À]�Â�¦º¿Þº«Âzº� ÄZºº·©ÂZ c�®ºkÂ�Z]��²À´#®·
±¦�3VV ÄZ·¶º¿¦vk���ºº¬dt¯�ÄZ·ÀZ]|À¯�±¦�3VV ÄZ·¶¿¦vk�ÀZÀ¯
°Zº°Àc���Ï��vº³®º]�¶]Zº�¯�3�� V�� SY� WRPDWR Z]�¦¿Þº«Âz��z�³
¦°�§¦ººk ²¿zd¸º] 6'6 vºº�°®�¦¿�À®Â|�¦�Â�ÀÞ¾d³¡�¾c°¦zo
©°¦zo�¦°�ÀÞ¾d³¡�v¿Z]�¾�Z�ds¦�ÄZ·�´§¦Â�¨v·Z�¯�Ä¦z]��®¦®
�Ávºº� ¾¯º°��ÄZ·ÀÞ¾d³¡�»xo�f�Z]�>È°��¾c°¦zo�°Z°Àc��®¦®

��ÏÍ��®°¦®�¾§v³¦�zÀgPc�¾�Z�ds¦�ÄZ·ÀÞ¾d³¡�ÄÂ°�¾«Â
®¦®�ÀZº�³�¾«º¬ºº� ÄZ·²ÀXcÂz��Ä±°º�Âzd¨«¦�³º¤³�¾�°z]
�º¬dt¯�ÄZº·ÀZ]|À¯�ÄZ·¶º¿¦vk�²ººÀ]�ÄzÀ-®�#�©Z�Èds¦�¶§
�°¦®¶dº�·�¨ºººÀ¯�ÀZds°®�ÄZ·¶¿¦vk�Z]�z¨�À³�`¿¦vk��®°¦®�®ºkÂ
�bº�¦®�©ÂZº c�Zº¨¿z¯¡�`ºº¿¦vk�Â�©Z^§z¯�`¿¦vk��¶°¬��`¿¦vk
ÀZºds°®�ÄZ·¶ºº¿¦vk�Z]�¾´ÀXcÂz��v³Z]�v´#�°®�|À³�©Z^§z¯�`¿¦vk
±°º�Âzdº¨«¦�³ºº¤³�°®�©ÂZº c��bº�¦®�©ÂZº c�°¦®¶dºº�·�¨ºÀ¯
³°¦|ºº- >È^£�°¦®¶d�·�¨ºÀ¯�ÀZds°®�Â�z¨�À³�ÄZ·¶¿¦vk�²ÀXcÂz�

��ÏÏ��b�¦�Áv�

Ä°¦|.�Z��
²À¯Pºc z�Zºs ¶ºº] ±¦zÀ��ÁZ.�³¦®�¾�·Â&��Ä¦°º��±¦�ÀZ-v´�¿º³
�& ÎÍÔ Á°Z°ºº� ¾º�·Â&� ¬zº� °®��º·Â&��²º¿¦�ÄZ·¶º´¿|·

�v´¿Z°³¾¯�Ä°¦|.�Z���ÔÖ�$*�ÎÐÑÔ

Á®Z d�¦�®°º¯��]Z´¯
�À¦zºº¿¦�¾¨�|�ÁZÀ-�Áz.´§�²À°·®±¦Â®�©ÇZ¤¯�¶�Ès��®z§z¸��°®�¿v´-�¾¿Z¿zd§Z]�b¿È]�±Âz]��ÎÐÔÑ �®z-¦zp���À�Â��¿��ÀZÀ³ºÀ�¦ �Î

�«z§�Ä±°ÂZ�§�Áv¨�±º¯¡

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
82

.7
.1

.1
6.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
7-

04
 ]

 

                            12 / 14

https://dor.isc.ac/dor/20.1001.1.24763594.1382.7.1.16.0
https://jstnar.iut.ac.ir/article-1-395-fa.html


����±¦�3VHXGRPRQDV�V\ULQJDH�SY��V\ULQJDH�YDQ�+DOO ÄZ·¶¿¦vk�`�¿Z¤¯

ÏÎÎ

3VHXGRPRQDV ÄZº·°ºcZ��±¦�Ä®¦vº�c�¾º¨¿Þº«Âzº� Â�¾¿¦±Ä°Zº°À]�©ZººÀ�º�s��ÎÐÔÑ �¾�°¦|¯��¿�Â�ÀZÀ°Ào°��¬���¿��ÀZÀ³ºÀ�¦ �Ï
�«z§�Ä±Â°Z�§�Áv¨�±º¯¡��À¦z¿¦�¾¨�|�ÁZÀ-�Áz.´§�²À°·®±¦Â®�©ÇZ¤¯�¶�Ès��V\ULQJDH

�ÓÕ�ÒÕ �ÎÕ ¾·ZÀ-�ÄZ·Ä°Z°À]��ÀZ¸ �¦�°®�º«¡®°±�ÀZds°®�¾¿Z¿zd§Z]�z¨³Z���ÎÐÓÎ �¾³ZÀs¦��¦�Â�Äv¸dl¯��¬���¿��°Z¸] �Ð
Áv¨º�³¦®��À¦zº¿¦�¾¨º�|�ÁZºÀ-�Ázºº.´§�²À°¸³�©ÇZ¤¯�¶�Ès��ÀZ¯z§�°®�¿v´-�¾¿Z¿zd§Z]�b¿È]�Ä°Z°À]�¸º£Â��ÎÐÓÕ �¬��ÀZÀ°Ào° �Ñ

�v¸�¯�¾�Â®z��ÁZ.�³¦®��Ä±°ÂZ�§
zºº�³�±¦��¬dt¯�ÄZ·ÀZ]|À¯�±¦�3VHXGRPRQDV�V\ULQJDH�SY��V\ULQJDH�YDQ�+DOO ÄZ·¶¿¦vk�`�¿Z¤¯��ÎÐÔÖ �Äº¤c��¿�Â��¿��¾WZÀ� �Ò

�ÀZ¸ �¦�¾d�´��ÁZ.�³¦®��À¦z¿¦�¾¨�|�ÁZÀ-�Áz.´§�²À°·®°Z¸#�©ÇZ¤¯�¶�Ès��¾¿¦±Ä°Z°À]�Â�¾�Àcº´��©ZÀ�º�s
°¦®¶dº�·�ÁººÀ¯�ÀZºds°®�¾º-®±rºº¿ v«º¯�ÄZ·Äzd§Z]�bÀ�°k�¾¬���©¦zÀÀ�c�¾�°z]�Â�¾¿Z�Z´���ÎÐÔÏ �¾°�Z£��¸�Â��¿��¾�°¦|¯ �Ó

�ÎÑÓ�ÎÑÍ �ÏÖ ¾·ZÀ-�ÄZ·Ä°Z°À]��®Âz·Z�
�� %DOHVWUD�� *�� 0�� DQG� /�� 9DUYDUR�� ������ 3VHXGRPRQDV�V\ULQJDH�SY��V\ULQJDH�WKH�FDXVDO�DJHQW�RI�GLVHDVH�RQ�IORUDO

EXGV�RI�$FWLQLGLD�GHOLFLRVD��$��&KHY��/LDQJ�HW�)HUJXVRQ�LQ�,WDO\��-��3K\WRSDWKRO���������������
�� &DQILHOG�� 0�� /���6��%DFD�DQG�/��:��0RRUH��������,VRODWLRQ�RI�3VHXGRPRQDV�V\ULQJDH�IURP��� FXOWLYDUV�RI�GLVHDVHG

ZRRG\�SODQWV�ZLWK�WLS�GLHEDFN�LQ�3DFLILF�1RUWKZHVW�QXUVHULHV��3ODQW�'LV��������������
�� )DK\�� 3�� &�� DQG� *�� -�� 3HUVOH\�� ������ 3ODQW� %DFWHULDO�'LVHDVHV��$�'LDJQRVWLF�*XLGH��$FDGHPLF�3UHVV��,QF���1HZ

<RUN�
��� *DUGDQ�� /��� 6�� &RWWLQ�� &�� %ROOHW� DQG� *�� +XQDXOW��������3KHQRW\SLF�KHWHURJHQHLW\�RI�3VHXGRPRQDV�V\ULQJDH YDQ

+DOO��5HV��0LFURELRO���������������
��� *URVV�� '��&��DQG�-��(��'HYD\��������3RSXODWLRQ�G\QDPLFV�DQG�SDWKRJHQHVLV�RI�3VHXGRPRQDV�V\ULQJDH�LQ�PDL]H�DQG

FRZSHD�LQ�UHODWLRQ�WR�LQ�YLWUR SURGXFWLRQ�RI�V\ULQJRP\FLQ��3K\WRSDWKRO��������������
��� +DPSWRQ�� 5��� (�� %DOO� DQG� 6�� 'H�%RHU�� ������ 6HURORJLFDO� 0HWKRGV�IRU�'HWHFWLRQ�DQG�,GHQWLILFDWLRQ�RI�9LUDO�DQG

%DFWHULDO�3ODQW�3DWKRJHQV��$�/DERUDWRU\�0DQXDO��$36�3UHVV��6W��3DXO��01��86$�
��� +LUDQR�� 6�� 6�� DQG &��'��8SSHU��������3RSXODWLRQ�ELRORJ\�DQG�HSLGHPLRORJ\�RI�3VHXGRPRQDV�V\ULQJDH� $QQ��5HY�

3K\WRSDWKRO��������������
��� +LUDQR�� 6��6���'��,��5RXVH��0��.��&OD\WRQ�DQG�&��'��8SSHU��������3VHXGRPRQDV�V\ULQJDH�SY��V\ULQJDH DQG�EDFWHULDO

EURZQ� VSRW� RI� VQDS� EHDQ�� D VWXG\�RI�HSLSK\WLF�SK\WRSDWKRJHQLF�EDFWHULD�DQG�DVVRFLDWHG�GLVHDVH��3ODQW�'LV�����
����������

��� .LQJ�� (�� '��� 0�� .�� :DUG� DQG� '�� (�� 5DQH\�� ������ 7ZR� VLPSOH�PHGLD�IRU�WKH�GHPRQVWUDWLRQ�RI�S\RF\DQLQ�DQG
IOXRUHVFLQ��-��/DE��&OLQLF��0HGLF��������������

��� .OHPHQW�� =���*��/��)DUNDV�DQG�/��/RYUHNRYLFK��������+\SHUVHQVLWLYH�UHDFWLRQ�LQGXFHG�E\�SK\WRSDWKRJHQLF�EDFWHULD
LQ�WKH�WREDFFR�OHDI��3K\WRSDWKRO��������������

��� /DHPPOL�� 8�� .��������&OHDYDJH�RI�VWUXFWXUDO�SURWHLQV�GXULQJ�WKH�DVVHPEO\�RI�WKH�KHDG�RI�EDFWHULRSKDJH�7���1DWXUH
�������������

��� /HOOLRWW�� 5�� $��� (�� %LOOLQJ�DQG�$��&��+D\ZDUG��������$�GHWHUPLQDWLYH�VFKHPH�IRU�WKH�IOXRUHVFHQW�SODQW�SDWKRJHQLF
SVHXGRPRQDV��-��$SSO��%DFWHULRO��������������

��� /LQGRZ�� 6��(��������(SLSK\WLF�LFH�QXFOHDWLRQ�DFWLYH�EDFWHULD��33�����������,Q� 0��6��0RXQW�DQG�*��+��/DF\��(GV���
3K\WRSDWKRJHQLF�3URNDU\RWHV��9RO�����$FDGHPLF�3UHVV��1HZ�<RUN�

��� 2WWD��-��'��DQG�+��(QJOLVK��������6HURORJ\�DQG�SDWKRORJ\�RI�3VHXGRPRQDV�V\ULQJDH��3K\WRSDWKRO��������������
��� 3DOOHURQL�� 1�� -�� ������ *HQXV� ,�� 3VHXGRPRQDV� 0LJXOD� ������ 33�����������,Q��1��5��.ULHJ�DQG�-��*��+ROW��(GV���

%HUJH\¶V�0DQXDO�RI�6\VWHPDWLF�%DFWHULRORJ\��:LOOLDPV�	�:LONLQJ��%DOWLPRUH�
��� 5DKLPLDQ�� +�� ������ 7KH� RFFXUUHQFH� RI� EDFWHULDO�UHG�VWUHDN�RI�VXJDUFDQH�FDXVHG�E\�3VHXGRPRQDV�SY��V\ULQJDH�LQ

,UDQ��-��3K\WRSDWKRO���������������
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ÎÐÕÏ °Z¸]���¾Â¦�Á°Z°����®d ·�¾Z����¾�À^���]Z´¯�Â�Ä±°ÂZ�§�Àº´��Â�¿º¬�

ÏÎÏ

��� 6FKDDG�� 1��:��������/DERUDWRU\�*XLGH�IRU�,GHQWLILFDWLRQ�RI�3ODQW�3DWKRJHQLF�%DFWHULD���QG HG���$36�3UHVV��6W��3DXO�
01��86$�

��� 6HOODP��0��$��DQG�'��:LOFR[VRQ��������%DFWHULDO�OHDI�EOLJKW�RI�ZKHDW�LQ�0LQQHVRWD��3ODQW��'LV��5HS��������������
��� 6XVORZ�� 7�� 8��� 0�� 1�� 6FKURWK� DQG�0��,VDND��������$SSOLFDWLRQ�RI�UDSLG�PHWKRG�IRU�*UDP�GLIIHUHQWLDWLRQ�RI�SODQW

SDWKRJHQLF�DQG�VDSURSK\WLF�EDFWHULD�ZLWKRXW�VWDLQLQJ��3K\WRSDWKRO��������������
��� <HVVDQG�&DUUHDX�� 6��� &��0DQFHDX�DQG�-��/XLVHWWL��������2FFXUUHQFH�RI�VSHFLILF�UHDFWLRQV�LQGXFHG�E\�3VHXGRPRQDV

V\ULQJDH�SY��V\ULQJDH RQ�EHDQ�SRGV��OLODF�DQG�SHDU�SODQWV��3ODQW�3DWKRO��������������
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