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ªºº¯¦º��bsZ´��Â�¾ À§�©Z ��ÀZÀ¯�¾¬s¦®��]¦Â°�¶Àkºc�°º�´¯
³Â°�¶º] Zº·ª¯Z��¶º] ¶º¿|lc�±¦���º]¦Â°�zd¸º] zÀºº� c�Â�¾³Z¸´�
³Â°�±¦�Á®Z dºº�¦�Zººº] �vº¿®z-�Á®Z dº�¦�¾¿Z°³bº�°®�zhº§¦vo
¶ºÀkºc�°®�¦°�®¸º� ²¿zdº�À]�¶º§ ¾cZº ���Ä¦¶ºº¬oz¯�ÀºÀ�z-°
�v³vººº� §Zºtd³¦�Â��tº�¯�v´dº�¦®�¾º À§�©Zº ��©¦zÀºÀ�c
¶^º�Zp¯�¾ºº À§�©Z ��²À]�¾�Àcº´��¾.d�]®·�\¿¦z���²À´#®·
Â�®À¤dº�¯�°Zººg¡��zÀ�¯�\¿¦z��ªÀ¬pc�Â�¶¿|lc�±¦�Á®Z d�¦�Z]��v�
®°ºº¯ 6'6 Zº] §ºº�°�®lo�z]�¾ À§�©Z ��z.¿®�®À¤d�¯�zÀ�
®°¦Â�³Â°�¶ºº] Ä¦¶�ºs�¶¿|lc�±¦��¿Zl³¦z���b�z-�°¦z£�¾�°z]
¶º¬�Z���º]z¯�Â�Ávºº� ®°¦v³Zd�¦�ÄZ·zÀ�d¯�±¦�Á®Z d�¦�Z]���:DUG�
¾ºº À§�©Z ��²Z�¦�z]�Z·�Àcº³Þ�Äv´]ÁÂz-�°º�´¯�¶]��¾�vÀ¬£¦
ÄZº·°¦|�¦¿z³�±¦�Á®Z dº�¦�Zºº] Ä°Z¯¡�ÄZ·¶¿|lc���ÎÖ��v��Á®Z d�¦

�v¿®z-�¿Zl³¦�3DWK�� Â�6366 �6$6 �([FHO

fp]�Â�j¿Zd³
®¦®�ÀZºº�³�²ººÀ¯±�¾ds¦º³¦¿�¾�°z]�Ä¦z]�~³Z¿°¦Â�¶¿|lc�j¿Zd³
®ººkÂ�Z·½º¬]�²À]�Ä°¦®¾´�¯�©ÂZ c�¾ À§�©Z ��¶À¬§�Ä¦z]�¶§
�b�À³��£Z³�½º¬]�zg¦�Ä¦z]�©Z ��nÀp�c�¶]�Ä±ZÀ³�Â��®°¦v³
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ÎÐÕÎ ÀZd�]Zc���¿Â®�Á°Z°����®���v¬k���¾�À^���]Z´¯�Â�Ä±°ÂZ�§�Àº´��Â�¿º¬�

ÕÍ

¾dtº� �¾ºº�°z]�®°º¯ ©Z ��ÀZÀ¯�°®��Î ¾Âvk�j¿Zd³�z]¦z]
Zº] \ºÀczc�¶ºº] �6'6 Z]�§º�°�®lo�Â�¾´«±�§º�°�®lo��¶³¦®
²¿zdº�À]�±¦��vº�°®�ÎÎ�ÍÐ Â�ÎÎ�ÕÐ �ÎÐ�ÒÎ ©¦zÀººÀ�c�\¿¦z�
²ººÀXcÂz��v�°®��©Z ��²¿¦�±¦�~���v³®º]�°¦®°ºsz]�¸º´c�À¦|À¯
¶º§ Zºk À¡�±¦��bº�¦®�°¦zº£ vº�°®�Õ�ÔÔ ¸ºº´c�\ºº¿z��Z]�¶³¦®
¶ºº³¦®�²ºÀXcÂz��bºÀ°§ Â�bºÀ À§�Ávº´·®�ÀZº�³�°ºº§x¯�©Zº �
Â�²ºÀXcÂz��Ä¦zº] zºÀ-®ºº�#�¸º´c�®ºkÂ�ÄZ¿º-�j¿Zd³��v´�Z]¾¯
�¾º�°z]�®°ººº¯ ÄZ·�Àcº³Þ�°®�À¡�Z]��^cz¯�¾°§�Â�¾ À§�Ä¦|k¦
À¦ºººc¾¯��²¿¦z]Z´]��b�¦�¾�Àp¯�°Zg¡�±¦�©Z ��²¿¦�Äz¿x�zÀgPc�Â
Ä®¦&³¶ºº] ÄZ·¶¯Z³z]�°®�¿Z£°¦�ÄZ·¾-&¿Â�®º^¸]�Ä¦z]�¸º´c�²¿¦�±¦

�®º°³�Á®Z d�¦�bÀ À§
¾Âvk�°®�bÀ À§�Z]��^cz¯�©Z ��Ä¦z]�Z·ª¯Z��¶¿|lc�j¿Zd³
Â�¾³Z¸º´��ª¯Zº� Â®�¾¿Zºº�Z´��¶]�zl´¯�¶¿|lc�²¿¦��b�¦�Áv¯¡�Ï
zÀº� c�°ººº�´¯�¶]��v¿®z-�Z·Á®¦®�ª§�¸º´c�±¦�v�°®�ÖÕ�ÏÐ ²ÀÀ^c
b^h¯�¾.d�]®·�¾Â¦�ª¯Z���v��Á®¦®�À¦°Â®�ª¯¦º��°Z]��j¿Zd³�zd¸]
Zº] §º�°�®lo�Â�¾´«±�§º�°�®lo��²ÀXcz��v�°®�Z]�Ä®Z¿±�Â
�ÎÓ Â�ÎÏ �Ö �Ñ �Ð���º¬dt¯�ÄZº·�·Â&��j¿Zººd³��b�¦®�6'6
Ávº´´§�º-±Zº] ®À¤dº�¯�zÀº� °ZºÀ�¯�À¦ºº´��¶º] ¦°�§ºº�°�Àº¯±¡
b¯ÂZ¤¯�Â�¿°ºc��¾-v´^�#����§�ª¯Z��zÀ°s�¾¨¿|À��´¦ºs
À®zº§ ²º¿|-ÄZºk �bºº�¦�Á®z§�À¦º´��ÄvÀ�¦��Àp¯�°®�²cº¬-
³Â°�°®�ª³Zº�Âzºº�Â|¿¦�ÄZk�¶]��6'6��©Z «º��ªÀ�®Â®�®¿v�
©¦°¯�Zº] Â��z.º¿v¨¿�Zºº] ¾´ÀXcÂz��ÄZ·¶d�°��´§¦Â�\^���¾´«±
°®�Â��¦ºÀd§Ç�vÀº�¦�¾ººº¬p¯�°®�¾´ÀXcÂz��¾Þ�¦¿�®Zl¿¦�Â��®°¡
©¦°¯�À¦|Àºº¯ ¶]�§º�°�À¦|À¯��v��v·¦ºs�§º�°�ªÀ¨�c�b¿Z¸³
¾.dº�]®·�±¦�²ººÀXcÂz��bÀ À§�Z]�Â��¶d�¦®�¶Z^c°¦�ÄvÀ¿º¬§�¢¬�¯
¶Àkºc�©Z ���¤³�¶]�¶kºc�Z]�ª¯Z��²¿¦��b�¦�°¦®°ºsz]�Ä®Z¿±
ª¯Zºº� ²ÀÀ^c�°®��v��ÁvÀ¯Z³�¶³¦®�²ÀXcÂz���sZ���ª¯Z��À¡�Áv´´§
ÀZº³ ®ººlo��§¡�§xk�v�°®��¶³¦®�b]º�°�v�°®�©Z ���¿Â®
ÀZº³ ®Zº¿±�®ºlo�¶ºº§ ²¿¦�¶]�¶kºc�Z]��v³®º]�®À¸��¶³¦®�¾dt��Â
±Z-�~º^o�Â�§¡�§xºk Ä¦zº] ®°¡�zdºº�À]�bÀ�z��Áv´·®�ÀZ�³
btº� ¿z�ºº�Âv³¦�b�Z]�Z]�¿Z£°¦�²À´#®·�Â��b�¦�²cº¬-���ºc
Äzd¸º] bºÀ À§�ÀZº³ ®ºlo��ºº¿¦|�¦�Â�zd�À]�§¡�§xk�ªÀ«®�¶]

ÁvÀ¯Zºº³ ÀZ³�®lo�ª¯Z��²¿¦���ÏÐ Â�ÎÏ �Ô��v³°¦®�ÀZ³�bt��Ä¦z]
³±°¦�®º^¸]�¶]�zl´¯�¿Â®�Â�¾Â¦�ÄZ·ª¯Z���¿¦|�¦��²¿¦z]Z´]��v�

�v��v·¦ºs�¾¿¦º³Z³
¶º] ¾º À§�©Zºº ��±¦�¦¿�z·�Ä¦z]�Ä¦¶¬oz¯�ÀºÀ�z-° j¿Zd³
°®�ª¤d�¯�zÀ�d¯�À¦º´��¶]�¾ À§�z.¿®�©Z ��Â���]Zc�zÀ�d¯�À¦º´�
©¦zÀºÀ�c�¶ºÀkºc�°®��¾º¬§�°ºº� ¶ºº] �b�¦�Áv��Á®°Â¡�Ð ¾Âvk
°®�²ºÀXcÂz��vº�°®��Ä¦¶ºº¬oz¯�ÀºÀ�z-°�¢¿z��±¦�¾ À§�©Z �
Ä¦z]�¾¸kºc�ÀZ¿Z��²ÀÀ^c�\¿z��Z]�ÀºÀ�z-°�¿Â®�Z¿�¾Â¦�ªo¦z¯
´¦ººs z·Zºº�c�°®��v��¾v¯�®°¦Â�z.¿®�©Z ��©¦zÀÀ�c�¶Àkºc
¿z��ÀZ¯±��zÀ°s���§�bÀ¬]Z£�z]�®°¡�²ÀXcÂz��À¦|À¯��¿v´-�¾ À§
§¡�§xºk �Àvº� ¶ººº¬t¯�z]¦z]�°®�À¡�b¯ÂZ¤¯�Â�zÀ°s�²d�z-
�6'6 Z]�§º�°�®lo�©¦zÀÀ�c�Â�Äzd°¿°º«¦Â�®v���»¦z-º´¿°Z�
ÎÎ �ÎÍ �Ñ �Ï��bºº�¦ bÀ°·¦�|¿Zo�¾¿¦º³Z³�³±°¦�¾¬§�°º��¶]�Â
�º´¿|-�¶ºº] ¶kºc�¿Â|«�ÄZ¿º-�¶¿|lc�²¿¦�j¿Zd³��²¿¦z]Z´]���ÏÎ Â
À¦|Àº¯ �º¿¦|�¦�°®�¾�º� Â��bº ��²ºº¿¦�Ä¦z]�zcz]�ÄZ·�Àcº³Þ
¿vºº´-�¾¿¦º³Z³�³±°¦�ÄZ¤c°¦�Ä¦z]�Ä®¦&³¶]�ÄZ·¶¯Z³z]�°®�²ÀXcÂz�
bºº�¦�Áv��Á°Z�¦�|À³�z.¿®�ÄZ·�·Â&��°®�¸º�º¯�²¿¦�¶]��b�¦

��ÎÐ Â�ÎÍ �Ô �Ñ�
©Zºº ��Z]�²ÀXcÂz��v�°®�²À]��Ñ ¾Âvk��¾.d�]®·�\¿¦z�
®ººlo��ÀZ³�®lo��§¡�§xk�Â�¶³¦®�b]º�°�v�°®��¶³¦®�¾dt�
�®ºº] °¦®¾º´�¯�Â�bº^h¯�6'6 Zº] §ººº�°�®lo�Â�¾´«±�§º�°
Â�6'6 Zº] §ºº�°�®ºlo�²ººÀ]�Z·¾.d�]®·�²¿zd�À]��²À´#®·
�°ºº§x¯�©Zº ���ºº]¦Â°�¶Àkºc�°®��v��Áv¿®�¾ À§�©Z ��z.¿®
ÄZº���Àvº� zº� ªºÀ«®�¶ºº] ¶§�v³®z§�À¦º´���Ñ��²¿Z��Â�²¯¦¬]
Zº] ÄZº·¿v´-��¾ºº´ÀXcÂz��©¦°¯�Z]�¿z��Âv³¦�ÄZ·¾º¬��²À]�¾«Zs
vº�°®�Ä¦°¦®�¿zº³ ÄZº·¿v´-�¶ºº] b^�³�Ä¦¶�À��Â�bt��¶³¦®
Zº] ®À¤dºº�¯�°º��¶]�¶³¦®�¾dt���²¿¦z]Z´]��v´d�·�Äzd�À]�²ÀXcÂz�
¾³Zºº��§�ªh¯��zÀ°s ¾¨¿|À��´¦ºs�±¦�¾sz]�Â�²ÀXcÂz��À¦|À¯
°¦®¾º´�¯�¾.dºº�]®·��©Z^g�Â�Àv��¶º¬t¯�ª]Z¤¯�°®�b¯ÂZ¤¯�Â
¶º] §¡�§xºk À¦|Àº¯ zº] ®À¤dºº�¯�zÀ��°º��¶]�Â��v·®¾¯�ÀZ�³
v·¦ºs�zgR¯�6'6 Z]�§º�°�®lo�|À³�Â��ÀZ³�®lo�Â�®°¡�¶¬À�Â
¾.d�]®·�Â�Ä¦¶¬oz¯�ÀºÀ�z-°�±¦�ª�Zo�j¿Zd³�¶]�¶kºc�Z]��®º]
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���������ÄZ·²¿Ç�°®�¾¿¦º³Z³�bÀ À§�Z]��^cz¯�©Z ��zÀ�¯�\¿¦z��¶¿|lc�Â�¸º´c�¾�°z]

ÕÎ

¾�°z]�®°º¯�ÄZ·�Àcº³Þ�°®�¾ À§�©Z ��¶] ¶º]z¯�¾ À�ºc�°Z¯¡��Î ¾Âvk
Î©Z �²À.³ZÀ¯~³Z¿°¦Âª£¦vozh§¦vo¸º´c�\¿z�

¶³¦®�¾dt�ÒÒ�ÔÕÒÓ�ÔÖÑÍ�ÍÍÓÔ�ÍÍÎÐ�ÒÎ
�zdÀ«¾¬À¯��¾´«±�§º�°�®loÐÏ�ÕÎÎÒ�ÍÔÏÏ�ÍÍÑÍ�ÍÍÎÎ�ÕÐ

�zdÀ«¾¬À¯��6'6� Z]�§º�°�®loÐÒ�ÔÒÎÒ�ÒÓÏÐ�ÍÍÑÓ�ÍÍÎÎ�ÍÐ
²ÀXcÂz� v�°®ÎÍ�ÒÓÎ�ÍÐÖ�ÍÐÎÑ�ÍÍÕ�ÔÔ

¶³¦®�b]º�°�v�°®ÎÎ�ÎÍÍ�ÒÍÎÍ�ÍÍÎÐ�ÍÍÓ�ÐÔ
�¿z-º¬À§��zdÀ«ºd¨·�À±ÂÕÐ�ÒÏÎÕ�ÕÔÓÔ�ÓÍÖÑ�ÍÍÒ�ÏÎ

�zdÀ«¾¬À¯��ÀZ³�®loÒÎÑ�ÎÒÒÐÓ�ÔÖÑÑÒ�ÍÍÒÖÕ�ÍÍÑ�ÒÎ
§¡�§xk�v�°®ÓÎ�ÍÔÒ�ÎÐÒÐ�ÏÍÓÖ�ÒÍÐ�ÔÎ

�v³¦Áv��\cz¯�¸º´c�\¿z��²¿zd�À]�²Z�¦�z]�©Z ���Î

¾ À§�©Z ��Ä¦z]�Z·ª¯Z��¶¿|lc�¾�°lc�Â�¾^�³�ÄZ·~³Z¿°¦Â�Â�¶d�Z¿�À¦°Â®�ÄZ·ª¯Z��°Z]��Ï ¾Âvk
¶d�Z¿�À¦°Â®�ÄZ·ª¯Z��°Z] ©Z �¾Â¦¿Â®Z·½¦zd�¦

zdÀ«ºd¨·�À±ÂÍ�ÍÎÓ�Í�ÐÍÕÍ�ÍÖÒ
²ÀXcÂz��v�°®Í�ÖÓÒÍ�ÍÖÑÍ�ÍÖÑÍ

¾´«±�§º�°�®loÍ�ÕÖÎ�Í�ÍÍÕÍ�ÔÖÒ
ÀZ³�®loÍ�ÐÓÎÍ�ÔÍÐÍ�ÏÔÎ

¶³¦®�b]º�°�v�°®Í�ÐÐÏÍ�ÖÑÐÍ�ÖÖÍ
¶³¦®�¾dt�Í�ÍÓÐ�Í�ÖÎÔÍ�ÕÑÒ

§¡�§xk�v�°®Í�ÑÔÏÍ�ÏÏÕÍ�ÏÔÒ
6'6 §º�°�®loÍ�ÔÐÑ�Í�ÍÓÎÍ�ÒÑÐ
����¾^�³�~³Z¿°¦ÂÓÏ�ÓÐÐÒ�ÓÍ

����¾�°lc�~³Z¿°¦ÂÓÏ�ÓÐÖÕ�ÏÐ

zÀº� Â�®À¤dº�¯��º]¦Â°�zd¸º] ¶º#zº· ¶ºº�«Z�¯�°º�´¯�¶]��©Z �
zÀº�¯�\º¿¦z��¶º¿|lc�±¦��¾¿¦º³Zº³ bÀ À§�Z]�©Z ��²¿¦�®À¤d�¯

�v��Á®Z d�¦
Â��6'6 Zºº] §º�°�®lo�Ä¦z]�zÀ�¯�\¿¦z��¶¿|lc�¿¦z-Z¿®
±¦�ª�Zo�j¿Zd³�Â��Î ª¨��°®�À¡�z]�zgR¯�¾ À§�©Z ��²¿zczgR¯
¶ºº§ ¶º³º-�ÀZº°·��bº�¦�Ávº� Á®°Â¡�Ò ¾Âvºk °®�¶º¿|lc�²º¿¦

©Zº ���¾º�°z]�®°ºº¯ ¾ºº À§�©Z ��ÀZÀ¯�±¦��®®z-¾¯�¶�oÈ¯
bº]º�°�vºº�°®��ÀZ³�®lo��¾´«±�§º�°�®lo��²ÀXcÂz��v�°®
±¦�6'6 Zº] §ºº�°�®ººlo�©¦zÀÀ�c�¶Àkºc�°®�§¡�§xk�Â�¶³¦®
²dº�¦®�Zºº] �²ÀXcÂz��v�°®�b ���v´d�·�°¦®°ºsz]�¾°¸¯��¤³
¢¿z� ±¦�®Z¿±�®À¤d�¯�zÀ��°Zg¡�Â��Í�ÑÕÍ��®À¤d�¯�zg¦�²¿zcá°|]
zº.º¿®�©Zº ��¾�Z^c°¦�ÁzÀl³±�¾¬�¦�¶¤¬o��¾ À§�©Z ��z.¿®
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ÎÐÕÎ ÀZd�]Zc���¿Â®�Á°Z°����®���v¬k���¾�À^���]Z´¯�Â�Ä±°ÂZ�§�Àº´��Â�¿º¬�

ÕÏ

¾ À§�©Z ��Ä¦z]�Ä¦¶¬oz¯�ÀºÀ�z-°��Ð¾Âvk
�v�°®��²ÀÀ^c \¿z�ÀºÀ�z-°�\¿z�

Z·zÀ�d¯ ¢v^¯ ±¦�µz� ©Z�]z¯�²À.³ZÀ¯
ÀºÀ�z-° ¾�°lc ¾^�³ ¾v¯�¶]�Áv��®°¦Â�ÄZ·zÀ�d¯ ¶¬oz¯ zÀ�d¯

�]Zc
Í�ÎÔÔ

 Ñ�ÎÖÏ ÎÍÏ�ÕÐ ÔÑ�ÎÐ ÔÑ�ÎÐ �;Ð�¾´«±�§º�°�®lo Î
Í�ÎÍÓ

 �Ï�ÐÑ ÒÒ�ÔÒ ÕÍ�ÐÕ Ó�ÏÒ �;Ô��§¡�§xk�v�°® Ï
Í�ÍÑÎ

 �Ï�ÓÎ ÐÔ�ÔÑ ÕÎ�ÓÐ Î�ÏÒ �;Õ��6'6 Z]�§º�°�®lo Ð

v�°®
²ÀXcÂz�

��� ���������������� ;�;�;��<Ö ���� ¾¿Z¸³�¾v¯
Ð�ÍÖÖ

 �Ò�ÐÐ ÎÒÎÎ�ÒÕ ÔÑ�ÎÐ ÔÑ�ÎÐ �;Ï��²ÀXcÂz��v�°® Î
Í�ÍÏÏ

 Ö�ÏÐ ÔÔÖ�ÏÓ ÔÓ�ÑÐ Ï�Ð �;Ô��§¡�§xk�v�°® Ï
�Í�ÏÒÐ

 �Í�ÐÐ ÒÏÖ�ÔÏ ÔÔ�ÖÐ Î�ÒÍ �;Ñ��ÀZ³�®lo Ð
Í�ÎÎÕ
 �Ð�ÔÏ ÐÏÒ�ÑÔ ÔÖ�ÕÎ Í�ÍÔ �;Õ��6'6 Z]�§º�°�®lo Ò

¾´«±�§º�°�®lo

���� ������������������� ;�;�;�;��<Ö ����� ¾¿Z¸³�¾v¯
ÎÐ�ÎÓÕ

 ÐÐÔ�ÒÑ ÎÔÓÐÔ�ÕÏ ÏÑ�ÏÑ ÏÑ�ÏÑ �;Ò��¶³¦®�§º�°�v�°® Î
Ï�ÍÐÔ

 ÐÍÖ�ÖÏ ÎÏÓÖÏ�ÑÒ ÐÑ�ÕÓ ÎÍ�ÓÒ �;Ð��¾´«±�§º�°�®lo Ï

®loÀZ³

�� �������������� ;�;��<Ö �� ¾¿Z¸³�¾v¯
�Í�ÍÔÓ

 ÎÒ�ÓÖ ÒÍ�ÖÎ ÔÏ�ÕÑ ÔÏ�ÕÑ �;Ó��¶³¦®�¾dt� Î
Í�ÏÏÎ

 ÎÏ�ÑÎ ÐÍ�ÑÓ ÕÔ�ÎÓ ÎÑ�ÐÏ �;Ï��²ÀXcÂz��v�°® Ï
Í�ÍÑÐ

 ÎÍ�ÎÎ ÏÍ�ÓÓ ÕÕ�ÓÖ Î�ÒÑ �;Ô��§¡�§xk�v�°® Ð

b]º�°�v�°®
¶³¦®

��� ���������������� ;�;�;��<Ö ��� ¾¿Z¸³�¾v¯
Í�ÐÓÎ

 Î�ÏÓ ÎÍÍÐ�ÒÕ ÒÔ�ÐÒ ÒÔ�ÐÒ �;Ð��¾´«±�§º�°�®lo Î
Î�ÒÑÐ

 Ó�ÓÐ ÒÐÖ�ÎÍ ÓÕ�ÕÔ Ö�ÒÏ �;Ï��²ÀXcÂz��v�°® Ï

�� ����������� ;�;��<Ö �� ¾¿Z¸³�¾v¯
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��� ,QWHUQDWLRQDO� $VVRFLDWLRQ� IRU� &HUHDO� 6FLHQFH� DQG� 7HFKQRORJ\� �,&&��� ������ ,&&�6WDQGDUG�0HWKRGV��1R��������
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��� .ROVWHU�� 3��DQG�.��)��.UHFKWLQJ��������4XDQWLWDWLYH�YDULDWLRQ�RI�WRWDO�DQG�LQGLYLGXDO�KLJK�PROHFXODU�ZHLJKW�JOXWHQLQ

VXEXQLWV�RI�ZKHDW�LQ�UHODWLRQ�WR�YDULDWLRQ�LQ�HQYLURQPHQWDO�FRQGLWLRQV��-��6FL��)RRG��$JULF��������������
��� .XQHUWK�� :��+��DQG�%��/��$SSRORQLD��������8VH�RI�PL[RJUDSK�DQG�IDULQRJUDSK�LQ�ZKHDW�TXDOLW\�HYDOXDWLRQ��33�����

����,Q��+��)DULGL��(G����5KHRORJ\�RI�:KHDW 3URGXFWV��$$&&�,QF���6W��3DXO�� 0LQ���86$�
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��� 3D\QH�� 3�� ,�� DQG� /�� 0�� +ROW�� ������:KHDW�VWRUDJH�SURWHLQV��WKHLU�JHQHWLFV�DQG�WKHLU�SRWHQWLDO�IRU�PDQLSXODWLRQ�E\

SODQW�EUHHGLQJ��3KLORV��7UDQV��5��6RF��/RQGRQ��������������
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6'6�VHGLPHQWDWLRQ�WHVW�DV�DQ�LQGH[��7KHRU� $SSO��*HQHW����� ���������

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
81

.6
.2

.1
0.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
1-

08
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            12 / 12

https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.2.10.9
https://jstnar.iut.ac.ir/article-1-174-en.html
http://www.tcpdf.org

