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�� rÈ¯�ËÓËm v� v�� nË�	}º �� ��� �¯Ò�º¯ºm k� j� iË�ºÓÈ�
�ÒºÓÓ©Ë ¹º}¯©�Ò« m äÈ�ÒÓº°�¯ºËÓÒÒ� Û ��� lÈ�ÒÓº°��
¯ºËÓÒË� ����� Û ��� °�

�� iË�ºÓÈ�ÒºÓÓºË ÓÈÓË°ËÓÒË ¹º}¯©�Ò® ÓÈ �Ë�ÈãÒ ÈmÒÈ�mÒ�È�
�ËãË® Ò �Ë²Óºãº�Ò�Ë°}º�º º°ÓÈ�ËÓÒ« ° ¹º°ãË��
�Ë® äÈ��
ÓÒ�ÓºÈ­¯ÈÏÒmÓº® º­¯È­º�}º® � {� k� rº��°ãÈËm� k� j�

iºãäÈ�ºm� �� i� yËäÈÓ
} Ò �¯� Û ~È¹º¯ºÎ	Ë� iË}È�
����� Û ��� °�

�� bº¯�º¯ºm l� t�� tÈ¯ãÈäºm �� k� nÒÏÒ}º�²ÒäÒ�Ë°}ÒË
º°Óºm© �Ë�ºÓÈ�ÒºÓÓº��ÈÏºmº�º ÓÈ¹©ãËÓÒ« ¹º}¯©�Ò®� Û
l�� sÈ�}È� ����� Û ��� °�

�� ~mË¯Ëm k� j�� bÈ¯Òm}Ë¯ v� ��� k°�È²ºm p� k� iË�ºÓÈ�
�ÒºÓÓºË ÓÈ¹©ãËÓÒË ¹º}¯©�Ò®� Û ��� v��º°�¯ºËÓÒË�
����� Û ��� °�

�� zÈ¯Èä©�ËmÈ v� k�� �¯º²º¯ºm p� v� {ãÒ«ÓÒË Áº¯ä© Ò
°�Ë¹ËÓÒ ÏÈ¹ºãÓËÓÒ« °�mºãÈ mÏ¯©m�È�º® °äË°	
 ÓÈ ¹È¯ÈäË��
¯© ¯ÈÏ�ºÓÈ �È°�Ò� m �°�ÈÓºm}È² �Ë�ºÓÈ�ÒºÓÓº�º ÓÈ¹©ãË�
ÓÒ« �� {º¹¯º°© Ò°¹ºã	ÏºmÈÓÒ« �Ë�ºÓÈ�ÒÒ m �Ë²Óºãº�Ò�
�Ë°}Ò² ¹¯º�Ë°°È²� v­� ÓÈ��� �¯� Û sºmº°Ò­Ò¯°}� jÓ��
�Ò�¯º�ÒÓÈäÒ}Ò v| ks vvvc� ����� Û v� ���Ü����

�� /XJVFKHLGHU (�� 3DSHQIXE�-DQ]HQ 1� 6LPXODWLRQ RI WKH LQ�
IOXHQFH RI VSUD\ SDUDPHWHUV RQ SDUWLFOH SURSHUWLHV LQ $36
�� 3URF� RI WKH ���� ,QWHUQ� WKHUPDO VSUD\ FRQI� Û (VVHQ�
����� Û 3� ��Ü���

�� tÈ¯ãÈäºm l� �� iÒÓÈäÒ}È �°}º¯ËÓÒ« Ò ÓÈ�¯ËmÈ ¹º¯º�}È
�Ë�ºÓÈ�ÒºÓÓº��ÈÏºmº® °�¯�Ë® �� cË°�¯°ºÏ­Ë¯��È
�� �Ë²Óº�
ãº��� mÒ¯º­ÓÒ��mÈ �È º­¯º­}Ò �Ò°}ºä äÈ�Ë¯Èã�m � äÈ�ÒÓº�
­���mÈÓÓ�� ~­� ÓÈ�}� ¹¯È�	� { � ��  � �� Û ���ÈÓ°	}�
vs� �ä� {� iÈã«� ����� Û v� ��Ü���

�� rËãº�Ë¯}ºm°}Ò® |� l�� iÈm©�ºm �� l� lË�º� }¯�¹Ó©²
�È°�Ò� m �ÈÏºmº® �ÒÓÈäÒ}Ë� Û l�� sÈ�}È� ����� Û ��� °�

�� sÒ�äÈ��ãÒÓ c� j� |°Óºm© äË²ÈÓÒ}Ò �Ë�Ë¯º�ËÓÓ©² °¯Ë��
Û l�� sÈ�}È� ����� Û ��� °�

��� y�ÈÓ v� k�� nË�ËÓ
} {� j� �È¯ÈäË�¯© ¯ÈmÓºmË°Óº�º �È�
Ïºmº�º ¹º�º}È m °�mºãË �Ë�ºÓÈ�ÒºÓÓº® �°�ÈÓºm}Ò �� nÒ�
ÏÒ}È �º¯ËÓÒ« Ò mÏ¯©mÈ� Û ����� Û ¢ �� Û v� ���Ü����

��� sÒ}ºãÈËm �� k� lº�Ëã	 }ÒÓË�Ò}Ò ²ÒäÒ�Ë°}Ò² ¯ËÈ}�Ò®
¹¯Ò m©°º}Ò² �Ëä¹Ë¯È��¯È² �� �Èä ÎË� Û ����� Û ¢ ��
Û v� ��Ü���

��� tÈ¯ãÈäºm l� �� {©�Ò°ãËÓÒË °º°�ÈmÈ ¹¯º��}�ºm Ò ¹È¯È�
äË�¯ºm �Ë�ºÓÈ�ÒÒ �ÈÏºm©² °äË°Ë® ¹¯Ò ÓÈ¹©ãËÓÒÒ ¹º}¯©�
�Ò® �� {�°Ó� vs� �ä� {� iÈã«� Û ����� Û ¢ ��� Û
v� ���Ü����

��� z¯��ãºm {� {�� rº¯Ò°ºm {� {� j°}�°°�mËÓÓ©Ë ÓË®¯ºÓÓ©Ë
°Ë�Ò� �Ëº¯Ò« Ò ¹¯È}�Ò}È� Û l�� �º¯«�È« ãÒÓÒ«Ü�ËãË}ºä�
����� Û ��� °�

��� �ËÓË�Ò�Ë°}ÒË Èã�º¯Ò�ä©� Ò°}�°°�mËÓÓ©Ë ÓË®¯ºÓÓ©Ë °Ë�Ò
Ò ¹¯º­ãËä© mÒ¯��Èã	Óº® ¯ËÈã	Óº°�Ò � �� z� {º¯ºÓºm°�
}Ò®� z� {� lÈ²º�Òãº� v� s� �Ë�¯È�Ëm� v� k� vË¯�ËËm� Û
tÈ¯	}ºm� |°ÓºmÈ� ����� Û ��� °�

��� rÈ�Ò�Ëm i� j�� j°ÈËm v� k� |¹�ÒäÒÏÈ�Ò« äÓº�ºª}°�¯Ë�
äÈã	Ó©² Á�Ó}�Ò® ° ¹ºäº�	
 �ËÓË�Ò�Ë°}Ò² Èã�º¯Ò�äºm
�� {©°º}ÒË �Ë²Óºãº�ÒÒ m �Ë²ÓÒ}Ë� äË�Ò�ÒÓË Ò º­¯ÈÏº�
mÈÓÒÒ� lËÎm�Ï� °­� ÓÈ��� �¯� Û {º¯ºÓËÎ� {���� ����� Û
v� �Ü���

$ PHWKRG LV SURSRVHG WR GHWHUPLQH WKH RSWLPXP SURFHVV SDUDPHWHUV RI GHWRQDWLRQ�JDV VSUD\LQJ RI FRDWLQJV E\ WKH FULWHULRQ
RI HQHUJ\ FKDUDFWHULVWLFV RI WKH VSUD\HG SRZGHU SDUWLFOHV� ZKLFK LV EDVHG RQ WKH XVH RI D JHQHWLF DOJRULWKP� $GYDQWDJHV RI
WKLV DSSURDFK DUH GHPRQVWUDWHG FRPSDUHG WR RWKHU PHWKRGV RI VROYLQJ WKH RSWLPL]DWLRQ SUREOHPV� DQG FRPSXWHU PRGHOLQJ

LV XVHG WR GHPRQVWUDWH LWV HIIHFWLYHQHVV�

IhklmibeZ \ j_^Zdpbx �����������

\ hdhgqZl_evghf \ZjbZgl_ ����������

cÒ°� �� �ºÒ°} º¹�ÒäÈã	Ó©² �Ë²Óºãº�Ò�Ë°}Ò² ¹È¯ÈäË�¯ºm ¹¯º�
�Ë°°È i�s� ¹º}¯©�Ò® �ã« �È°�Ò� º}°Ò�È Èã
äÒÓÒ«� DÛ ÓºäË¯
¹º}ºãËÓÒ« W  �� ­ Û �� P Û ��� x Û ��
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