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ãº}È�Ò®� { ¯ËÏ�ã	�È�Ë °�¯�}��¯ÓºË °º°�º«ÓÒË ÏºÓ©
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¯«ÎËÓÓºË °º°�º«ÓÒË� º­�°ãºmãÒmÈ
�ËË ¯ËãÈ}°È�Ò

mÓ��¯ËÓÓÒ² ÓÈ¹¯«ÎËÓÒ® ° ¹ºäº�	
 ¯ÈÏmº¯º�È

cÒ°� �� v�¯�}��¯È °ºË�ÒÓËÓÒ« ÓÒ}Ëã	ÜÓÒ}Ëã	� m©¹ºãÓËÓÓº�º °mÈ¯}º®
mÏ¯©mºä ¹¯Ò α  �Å� È Û �ºÓ}È« °�¯�}��¯È ÏºÓ© °mÈ¯}Ò �������� F
äÒ}¯º�ÒÁ¯È}�ÒºÓÓº® }È¯�ÒÓº® ¯ËÁãË}°ºm m ¯È�ÒÈã	Óºä ÓÈ¹¯ÈmãËÓÒÒ�
­ Û º­�Ò® mÒ� ÏºÓ© °mÈ¯}Ò ������� m Û ¹¯ÒäË¯ Áº¯äÒ¯�
�Ò²°«
Á¯È�äËÓ�ºm ° ¹¯«äºãÒÓË®Ó©äÒ �¯ÈÓÒ�ÈäÒ ½ÓºÎËmº�º� �Ò¹È ��������

cÒ°� �� �ºÓ}È« °�¯�}��¯È äË�ÈããÈ ÏºÓ© °mÈ¯}Ò ÓÒ}Ëã« �D�
������� Ò º��Ëã	Ó©² ËË ��È°�}ºm �­��������� ¹ºã��ËÓÓÈ« °mÈ¯�
}º® mÏ¯©mºä ¹¯Ò α  ��Å �°�¯Ëã}º® ¹º}ÈÏÈÓ ��È°�º}� ° }º�º¯º�º
­©ãÈ °Ó«�È äÒ}¯º�ÒÁ¯È}�ÒºÓÓÈ« }È¯�ÒÓÈ ¯ËÁãË}°ºm�

cÒ°� �� �ºÓ}È« °�¯�}��¯È ÏºÓ© °mÈ¯}Ò ÓÒ}Ëã« �È�� ¹ºã��ËÓÓÈ«
°mÈ¯}º® mÏ¯©mºä ¹¯Ò α  ��Å� Ò °ºº�mË�°�m�
�È« äÒ}¯º�ÒÁ¯È}�
�ÒºÓÓÈ« }È¯�ÒÓÈ ¯ËÁãË}°ºm �­�� ������

�� �������



°äËÎÓ©² äÒ}¯ºº­�Ëäºm� v�¯�}��¯Ó©ä ¹¯º«mãËÓÒ�
Ëä ¹º�º­Óº�º äË²ÈÓÒÏäÈ ¯ËãÈ}°È�ÒÒ «mã«Ë�°« È}�
�ÒmÓÈ« Á¯È�äËÓ�È�Ò« ° Áº¯äÒ¯ºmÈÓÒËä �Ë�}º ÓÈ¹�
¯ÈmãËÓÓ©² m©°º}º��ãºm©² ½ÓºÎËm©²� �¯ÈÓÒ�� |­�
¯ÈÏºmÈÓÒË ÓÈ­ã
�ÈËä©² ¹ºãº°ºm©² °�¯�}��¯ äºÎ�
Óº °m«ÏÈ�	� ¹º m°Ë® mË¯º«�Óº°�Ò� ° ªÁÁË}�ºä ¹º�Ë¯Ò
äË²ÈÓÒ�Ë°}º® �°�º®�Òmº°�Ò Ò }ºããË}�ÒmÓ©äÒ Áº¯�
äÈäÒ �mÒÎËÓÒ« �ËÁË}�ºm }¯Ò°�ÈããÒ�Ë°}º® ¯Ë�Ë�}Ò�
cÈmÓºº°ÓÈ« Áº¯äÈ °�­ÏË¯ËÓ ° ÓË­ºã	�Òä ��ãºä ¯È�
Ïº¯ÒËÓ�Ò¯ºm}Ò Ò ÓË�Ë�}ºË ¹¯º«mãËÓÒË ¹ºãº°ºm©²
°�¯�}��¯ m °ã��ÈË °mÈ¯}Ò ÓÈ ,,, ¯ËÎÒäË �°ä� ¯Ò°� ��
­� °mÒ�Ë�Ëã	°�m�
� º­ �mËãÒ�ËÓÒÒ mãÒ«ÓÒ« �Ë¯äº�
È}�ÒmÒ¯ºmÈÓÓ©² Áº¯ä ¹Ë¯Ë¯È°¹¯Ë�ËãËÓÒ« �ËÁË}�ºm
}¯Ò°�ÈããÒ�Ë°}º® ¯Ë�Ë�}Ò� }º�º¯©Ë ¹¯ºÒ°²º�«� m º°�
ÓºmÓºä ¹º äË²ÈÓÒÏä� ¹ºãÒ�ºÓÒÏÈ�ÒÒ� |­¯ÈÏºmÈÓÒË
°�¯�}��¯© ¹¯Ò ¯ËÏ}ºä °ÓÒÎËÓÒÒ ¹ãº�Óº°�Ò �Ò°ãº�
}È�Ò® mÓ��¯Ò ¹ºãº° m °ã��ÈË Ò°¹ºã	ÏºmÈÓÒ« ,9 ¯Ë�
ÎÒäÈ äºÎÓº º­�«°ÓÒ�	 ÏÓÈ�Ò�Ëã	Ó©ä ¹¯ËmÈãÒ¯º�
mÈÓÒËä ¹¯º�Ë°°ºm �Ë¯äÒ�Ë°}º® ¯ËãÈ}°È�ÒÒ ÓÈ� ¹¯º�
�Ë°°ÈäÒ �ËÁº¯äÈ�ÒÒ ��¹¯º�ÓËÓÒ«� äË�ÈããÈ m ÏºÓË
°mÈ¯}Ò� �È}Òä º­¯ÈÏºä� m©«mãËÓÓ©Ë m ¯ËÏ�ã	�È�Ë
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QRY� 9� 6� 6HG\NK� <X� ,� )DGHHQNR � (G� %� (� 3DWRQ� Û
+DUZRRG� +DUZRRG $FDG� SXEO� ����� Û 9RO� �� Û 3W� ��
Û ��� S� Û �:HOGLQJ DQG 6XUIDFLQJ 5HYLHZV��

�� v�Ë¹ÈÓºm �� {� �¹¯��º¹ãÈ°�Ò�Ë°}ºË �ËÁº¯äÒ¯ºmÈÓÒË äÈ�
�Ë¯ÒÈãºm ¹º� �Ë®°�mÒËä Òä¹�ã	°Ó©² ÓÈ�¯�Ïº}� Û zÒËm�
sÈ�}� ��ä}È� ����� Û ��� °�

�� 3HWXVKNRY 9� *�� )DGHHQNR <X� ,� :HOGLQJ VWUHVV UHOLHI E\ H[�
SORVLRQ WUHDWPHQW� Û 1��<�� %DFNERQH SXEO� FR�� ����� Û ��� S�

�� zãÈ°°ËÓ�sË}ã
�ºmÈ l� {� lË²ÈÓÒ�Ë°}ºË �mº®ÓÒ}ºmÈÓÒË
}¯Ò°�Èããºm� Û l�� jÏ��mº ks vvvc� ����� Û ��� °�

�� c©­ÒÓ {� {� nÒÏÒ�Ë°}È« äº�Ëã	 «mãËÓÒ« ¹º�Ë¯Ò äË²ÈÓÒ�
�Ë°}º® �°�º®�Òmº°�Ò Ò º­¯ÈÏºmÈÓÒ« �Ë®}Ò �� nÒÏÒ}È
äË�Èããºm Ò äË�ÈããºmË�ËÓÒË� Û ����� Û ��� ¢ �� Û
v� ���Ü����

,QYHVWLJDWLRQV ZHUH SHUIRUPHG WR UHYHDO WKH LQWHUUHODWLRQ EHWZHHQ WKH HQHUJ\ SDUDPHWHUV RI FROOLVLRQ DQG TXDOLW\ RI MRLQWV

LQ H[SORVLRQ ZHOGLQJ� ,W ZDV HVWDEOLVKHG WKDW WKH IRUPDWLRQ RI D ILQDO VWUXFWXUH RI WKH ]RQH RI ZHOGLQJ � RQ ZKLFK WKHLU
VWUHQJWK DQG GXFWLOLW\ GHSHQG� LV GHWHUPLQHG PDLQO\ E\ PXWXDO HIIHFW RI WZR FRPSHWLQJ PHFKDQLVPV� L�H� VWUDLQ VWUHQJWKHQLQJ
DQG UHOD[DWLRQ �UHFRYHU\�� 5HFRPPHQGDWLRQV DUH LVVXHG IRU VHOHFWLRQ RI ZHOGLQJ FRQGLWLRQV SURYLGLQJ RSWLPXP HQHUJ\ EDODQFH

LQ WKH SURFHHGLQJ SURFHVVHV RI VWUHQJWKHQLQJ DQG UHOD[DWLRQ RI VWUXFWXUH�
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