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ÒÏËÎÈ�	 º²¯�¹�ÒmÈÓÒ« ÓÈ}ãË¹ÈÓÓº�º äË�ÈããÈ�

�� sÈ º°ÓºmÈÓÒÒ ¹¯ºmË�ËÓÓ©² ª}°¹Ë¯ÒäËÓ�ºm

m©¯ÈÓ© ¹¯ÒËä©� ° ¹ºäº�	
 }º�º¯©² äºÎÓº �äËÓ	�

�Ò�	 �¯��ºÏÈ�¯È�© ¹¯Ò º�¯Èº�}Ë º¹�ÒäÈã	Ó©² ¯Ë�

ÎÒäºm |{� { �È°�Óº°�Ò� ºº°ÓºmÈÓº Ò°¹ºã	ÏºmÈÓÒË

ÓÈ ¹Ë¯mºä ª�È¹Ë ¯Èº� }ºÓ�¯ºã« ¯ËÏ�ã	�È�ºm ¹º ÒÏ�

äË¯ËÓÒ«ä ¯È°¹¯Ë�ËãËÓÒ« �mË¯�º°�Ë® mäË°�º �¯��º�

Ëä}Ò² ÒÏäË¯ËÓÒ® ¯È°¹¯Ë�ËãËÓÒ« º°�È�º�Ó©² ÓÈ¹¯«�

ÎËÓÒ®� �ºã��ËÓ© ÏÈmÒ°Òäº°�Ò� °m«Ï©mÈ
�ÒË ¹È¯È�

äË�¯© �¹¯º�ÓËÓÓº® ÏºÓ© ° ¹È¯ÈäË�¯ÈäÒ� }º�º¯©Ë

²È¯È}�Ë¯ÒÏ�
� ¯ËÎÒä |{ �Ó�¯ºm©² ÏÈ¯«�ºm�

�� �¯�Á«}ºm {� j�� lÒ²ËËm �� ��� r���Ë�� �� �� �¯ÒäË�
ÓËÓÒË Òä¹�ã	°ÒmÓº® º¯Èº�}Ò �ã« ¹ºm©�ËÓÒ« m©Óº°ãÒ�
mº°�Ò °mÈ¯Ó©² °ºË�ÒÓËÓÒ® �� km�ºäÈ�� °mÈ¯}È� Û �����
Û ¢ ��� Û v� ��Ü���

�� �¯�Á«}ºm {� j� �°�Èãº°�	 °mÈ¯Ó©² °ºË�ÒÓËÓÒ®� Û zÒËm�
sÈ�}� ��ä}È� ����� Û ��� °�

�� �ºm©�ËÓÒË °º¹¯º�ÒmãËÓÒ« �°�Èãº°�Ò °mÈ¯Ó©² °ºË�ÒÓËÓÒ®
mÏ¯©mÓ©ä ÓÈ�¯�ÎËÓÒËä � {� j� �¯�Á«}ºm� �� �� lÒ²Ë�
Ëm� {� l� z��ÒÓºm Ò �¯� �� km�ºäÈ�� °mÈ¯}È� Û ����� Û
¢ �� Û v� ��Ü���

�� �ºm©�ËÓÒË °º¹¯º�ÒmãËÓÒ« �°�Èãº°�Ò °�Èã	Ó©² �Ë�ÈãË®
ãº}Èã	Óº® mÏ¯©mÓº® º¯Èº�}º® � {� j� �¯�Á«}ºm�

cÒ°� �� v�¯�}��¯È ��È¯Ó©² mºãÓ m �mË¯�ºä �ËãË� ÓÈ�¯�ÎËÓÓºä
�Ï}Òä ¹ºãº°ºm©ä ÏÈ¯«�ºä {{
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{� l� z��ÒÓºm� �� �� lÒ²ËËm Ò �¯� �� {Ë°�Ó� äÈ�ÒÓº°�
�¯ËÓÒ«� Û ����� Û ¢ �� Û v� ��Ü���

�� �Ë���}ºm {� ��� nÈ�ËËÓ}º �� j� | mÏ¯©mÓº® º¯Èº�}Ë
°mÈ¯Ó©² °ºË�ÒÓËÓÒ® �� nÒÏÒ}È �º¯ËÓÒ« Ò mÏ¯©mºä� Û
����� Û ¢ �� Û v� ��Ü���

�� �Ë���}ºm {� �� | äË²ÈÓÒÏäË °ÓÒÎËÓÒ« º°�È�º�Ó©² ÓÈ¹�
¯«ÎËÓÒ® º¯Èº�}º® mÏ¯©mºä �� km�ºäÈ�� °mÈ¯}È� Û
����� Û ¢ �� Û v� �Ü��

�� �Ë���}ºm {� �� nº¯äÒ¯ºmÈÓÒË º°�È�º�Ó©² ÓÈ¹¯«ÎËÓÒ® m
°mÈ¯Ó©² °ºË�ÒÓËÓÒ«² ¹¯Ò º¯Èº�}Ë mÏ¯©mºä �� �¯ºã�
¹¯º�Óº°�Ò� Û ����� Û ¢ ��� Û v� ��Ü���

�� cÈ°¹¯Ë�ËãËÓÒË º°�È�º�Ó©² ÓÈ¹¯«ÎËÓÒ® m ¹ºmË¯²Óº°�Ó©²
°ãº«² °�ÈãÒ ¹º°ãË º¯Èº�}Ò mÏ¯©mºä � {� k� �Ò�ºm�
�� �� lÒ²ËËm� �� �� |¯Ë²ºm Ò �¯� �� km�ºäÈ�� °mÈ¯}È�
Û ����� Û ¢ �� Û v� ��Ü���

�� �Ò�ºm {� k� �ºm©�ËÓÒË °º¹¯º�ÒmãËÓÒ« �°�Èãº°�Ò °mÈ¯�
Ó©² °ºË�ÒÓËÓÒ® mÏ¯©mºä �� , lËÎ��ÓÈ¯� }ºÓÁ� äºãº�
�©² ��ËÓ©² m ºãÈ°�Ò °mÈ¯}Ò Ò °äËÎÓ©² �Ë²Óºãº�Ò®� �ËÏ�
�º}ã� �zÒËm� ��Ü�� äÈ« ���� ���� Û zÒËm� jwv Òä� p� |�
�È�ºÓÈ� ����� Û v� ����

��� �¯ÒäËÓËÓÒË º¯Èº�}Ò mÏ¯©mºä �ã« ¹ºm©�ËÓÒ« ÓÈ�ËÎ�
Óº°�Ò Ò �ºã�ºmË�Óº°�Ò °mÈ¯Ó©² °ºË�ÒÓËÓÒ® ºã	�Ë�¯�Ï�
Ó©² °Èäº°mÈãºm rp�k~ � {� r� zÈ°¹Ë¯ºmÒ�� s� {� sÈ��
äºmÒ�� {� k� �Ò�ºm Ò �¯� �� 9,,, {°Ë°º
Ï� }ºÓÁ�
½vmÈ¯}È� ¯ËÏ}È Ò º¯Èº�}È äÈ�Ë¯ÒÈãºm mÏ¯©mºä�� �ËÏ�
�º}ã� �lÒÓ°}� ��Ü�� °ËÓ�� ���� ���� Û lÒÓ°}� r� ä��
����� Û v� ����

��� �¯ÒäËÓËÓÒË º¯Èº�}Ò mÏ¯©mºä �ã« ¹ºm©�ËÓÒ« °º¹¯º�Òm�
ãËÓÒ« �°�Èãº°�Ò °mÈ¯Ó©² °ºË�ÒÓËÓÒ® � {� k� �Ò�ºm�
�� �� lÒ²ËËm� {� �� �Ë���}ºm Ò �¯� �� �¯ÒäËÓËÓÒË

ªÓË¯�ÒÒ mÏ¯©mÈ �ã« ¹¯ºÒÏmº�°�mÈ äË�ÈããÒ�Ë°}Ò² äÈ�Ë¯ÒÈ�
ãºm ° Óºm©äÒ °mº®°�mÈäÒ� �¯� 9,, lËÎ��ÓÈ¯� °Òä¹ºÏ�
��º�mÈã	�ºm�  vvc� ��Ü�� º}�� ���� ���� Û �È¯��Ò�Ë�
r� ä�� ����� Û v� ���Ü����

��� �º��Óºm v� z�� vË¯�ËËm�kã	ºm s� s� �¯ÈmÓËÓÒ« ãÒÓË®�
Óº® �Ëº¯ÒÒ �¹¯��º°�Ò ° �º�Ë�Ó©äÒ äÈ}°mËããºm°}ÒäÒ Ò°�
�º�ÓÒ}ÈäÒ ¯ËãÈ}°È�ÒÒ ÓÈ¹¯«ÎËÓÒ® �� �¯Ò}ãÈ�� äË²ÈÓÒ�
}È Ò �Ë²Ó� ÁÒÏÒ}È� Û ����� Û ¢ �� Û v� ���Ü����

��� �Ë���}ºm {� ��� zÈ°È�}ÒÓ v� r� �¯ÒäËÓËÓÒË ªÓË¯�ÒÒ
mÏ¯©mÈ �ã« ¹ºm©�ËÓÒ« °º¹¯º�Òmã«Ëäº°�Ò °mÈ¯Ó©² °ºË�Ò�
ÓËÓÒ® ²¯�¹}Òä ¯ÈÏ¯��ËÓÒ«ä �� j°¹ºã	ÏºmÈÓÒË ªÓË¯�ÒÒ
mÏ¯©mÈ �ã« ¹¯ºÒÏmº�°�mÈ äË�ÈããÒ�� äÈ�Ë¯ÒÈãºm ° Óºm©äÒ
°mº®°�mÈäÒ� �¯� ,9 lËÎ��ÓÈ¯� °Òä¹ºÏ� ��º�mÈã	�ºm�
 vvc� �Ü� º}�� ���� ���� Û �º�mÈã	�ºm� r� ä�� ����� Û
v� ���Ü����

��� |�ËÓ}È ÓÈ¹¯«ÎËÓÓº�º °º°�º«ÓÒ« °mÈ¯Ó©² äË�Èããº}ºÓ°�
�¯�}�Ò® äË�º�ºä äÈ�ÓÒ�º�¹¯��º® �ËÓÏºäË�¯ÒÒ � {� �� �Ë�
���}ºm� k� �� r¯©Ï�ÈãÒÓ� {� k� �Ò�ºm� {� l� �Ë¯mº® ��
km�ºäÈ�� °mÈ¯}È� Û ����� Û ¢ �� Û v� ��Ü���

��� {ãÒ«ÓÒË ��È¯Óº�mºãÓºmº�º ÓÈ�¯�ÎËÓÒ« ÓÈ °�¯�}��¯� Ò
°mº®°�mÈ ��ãË¯º�Ò°�©² °�ÈãË® � r� l� wÁ¯º°� �� �� ~ÈÒ�
}È� �� {� �ºãÈ�ÏË Ò �¯� �� nÒÏÒ}È Ò �Ë²ÓÒ}È m©°º}Ò²
�ÈmãËÓÒ®� Û ����� Û ��� ¢ �� Û v� ��Ü���

��� �Èm¯ËÓ�	Ëm l� k�� bÈÈ� r� {� �¯ºãËä© �Ò�¯º�ÒÓÈ�
äÒ}Ò Ò Ò² äÈ�ËäÈ�Ò�Ë°}ÒË äº�ËãÒ� Û l�� sÈ�}È� �����
Û ��� °�

��� �Ë���}ºm {� ��� z��ÒÓºm {� l�� nÈ�ËËÓ}º �� j� |¯È�
º�}È mÏ¯©mºä °mÈ¯Ó©² °ºË�ÒÓËÓÒ® äË�Èããº}ºÓ°�¯�}�Ò®�
Û l�� lË�Èãã�¯�Ò«� ����� Û ��� °�

5HVXOWV RI LQYHVWLJDWLRQ LQWR WKH HIIHFW RI H[SORVLRQ WUHDWPHQW RI ZHOGHG MRLQWV XVLQJ HORQJDWHG H[SORVLYH FKDUJHV RQ GLVWULEXWLRQ
RI UHVLGXDO VWUHVVHV DUH JLYHQ� )RUPXODH UHODWLQJ SDUDPHWHUV RI UHVLGXDO VWUHVV ILHOGV LQ WKH H[SORVLRQ WUHDWHG ZHOGHG MRLQWV WR

SDUDPHWHUV FKDUDFWHULVLQJ WKH H[SORVLRQ WUHDWPHQW FRQGLWLRQV DUH SUHVHQWHG�

�º°��¹ÒãÈ m ¯Ë�È}�Ò� ����������
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Û ÈãÁÈmÒ�Ó©® m©º¯ ¹ºÓ«�Ò®�

Û mºÏäºÎÓº°�	 ¹¯ÒäËÓËÓÒ« ¹º}ÈÏÈÓÈ ÓÈ ÈÏË º¹Ò°ÈÓÒ® ¹¯ºä©�ãËÓÓ©² ãÈÏË¯ºm�

Û ºÓºmãËÓÒË ÏÈ ¹º°ãË�ÓÒË � �º�È�

Û ÓÈ�ã«�ÓºË ¹º«°ÓËÓÒË ºãËË ��� ¹ºÓ«�Ò® ° ¹ºäº�	
 mÒ�Ëº� ��² äË¯Óº® ÈÓÒäÈ�ÒÒ�
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