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ÓÈ« º�Óº°Ò�Ëã	ÓÈ« ¹ãÈ°�Ò�Ë°}È« �ËÁº¯äÈ�Ò« º��
�Ëã	Ó©² ÏË¯ËÓ α�ÁÈÏ©� È �È}ÎË Ò² °�ÏË¯ËÓ >��@�
�� Ë� mºÏäºÎÓº°�	 ¯ÈÏmÒ�Ò« ¹ºmË¯²Óº°�Ò äÒ}¯º¹º¯
äºÎË� ©�	 ¯ËÈãÒÏºmÈÓÈ ¹º äË²ÈÓÒÏä� mÏÈÒäº�
�Ë®°�mÒ« mÓ��¯ËÓÓË�º °}ºã	ÎËÓÒ« Ò ¹¯º°}Èã	Ï©�
mÈÓÒ« ¹º �¯ÈÓÒ�Èä ÏË¯ËÓ�

~È¯ºÎ�ËÓÒË Ò ¯ÈÏmÒ�ÒË ¹º¯Ò°�º°�Ò m äË�ÈããË
¯È°°äÈ�¯ÒmÈËäº�º ��È°�}È m �°ãºmÒ«² ��È°�Òm�Ò²�
°« ¹�°}ºmÜº°�ÈÓºmºm «mã«Ë�°« ºãËË ÒÓ�ËÓ°ÒmÓ©ä
Ò ¹Ë¯mºÓÈ�Èã	Óº º°��Ë°�mã«Ë�°« ¹¯ËÒä��Ë°�mËÓÓº
¹º �¯ÈÓÒ�Èä ÏË¯ËÓ� |�ÓÈ}º Ï�Ë°	 ¯ºã	 }È¯Ò�Ó©²
ÁÈÏ «mã«Ë�°« °}º¯ËË m°¹ºäº�È�Ëã	Óº®�

cÒ°� �� ~ÈmÒ°Òäº°�	 °º�Ë¯ÎÈÓÒ« äÈ¯�ËÓ°Ò�È0 m °�¯�}��¯Ë ��È°�
�}È ÓË¹ºãÓº® ¹Ë¯Ë}¯Ò°�ÈããÒÏÈ�ÒÒ º� °}º¯º°�Ò °mÈ¯}Ò Y°m� �Ëº�
äË�¯Ò
 º¯ÈÏ�ºm °ä� ÓÈ ¯Ò°� �

cÒ°� �� j°²º�ÓÈ« °�¯�}��¯È ��È°�}È ÓË¹ºãÓº® ¹Ë¯Ë}¯Ò°�ÈããÒ�
ÏÈ�ÒÒ� °mË�ã©Ë �ËäËÓ�Ò�Ó©Ë �È°�Ò�© ¯È°¹ºãºÎËÓ© ¹¯ËÒä��Ë°�
�mËÓÓº ¹º �¯ÈÓÒ�Èä ÏË¯ËÓ º�¹��ËÓÓº�º Ë®ÓÒ�È� m©�¯ÈmãÒ�
mÈËäº°�	 ÁË¯¯Ò�Óº® äÈ�¯Ò�© ÓËº�ÒÓÈ}ºmÈ«� °mÈ¯}È ÓÈ ��È�Óºä
¯ËÎÒäË� º°ÓºmÓº® äË�Èãã ��t�l�n� �����

cÒ°� �� �ºm¯ËÎ�ÈËäº°�	 ¹º¯ÈäÒ ¹ºãÏ��Ë°�Ò äË�ÈããÈ ��È°�}È ÓË�
¹ºãÓº® ¹Ë¯Ë}¯Ò°�ÈããÒÏÈ�ÒÒ� ��ºã	ÓÈ« ¯Ë¹ãÒ}È� ¯Ë°�¯° ª}°¹ã��
È�È�ÒÒ ������ �� °mÈ¯}È ÓÈ ��È�Óºä ¯ËÎÒäË� º°ÓºmÓº® äË�Èãã
��t�l�n� �����

cÒ°� �� �mËãÒ�ËÓÒË �ãÒÓ© ¹º¯/ m �°ãºmÒ«² ÓÒÏ}º�Ëä¹Ë¯È��¯Óº®
¹ºãÏ��Ë°�Ò ¹¯Ò 7  ��� Åv �ºãÈ°�	 ¯È°�«�ÒmÈ
�Ò² ÓÈ¹¯«ÎËÓÒ®
σ  ��…�� l�È�� �Û Èm�ºäÈ�Ò�Ë°}È« °mÈ¯}È ÓÈ ¹¯Ë�ãÈ�ÈËäºä�
� Û �º ÎË ÓÈ ��È�Óºä ¯ËÎÒäË

������ ��



�È}Òä º¯ÈÏºä� ÒÓ�ËÓ°ÒmÓº°�	 ÏÈ¯ºÎ�ËÓÒ« Ò
¯ÈÏmÒ�Ò« ¹º¯Ò°�º°�Ò m º¯ÈÏ�È²� °mÈ¯ËÓÓ©² ÓÈ
¹¯Ë�ãÈ�ÈËä©² ¯ËÎÒäÈ² �¹º�º¯ÈÓÓ©² ÓÈ º°ÓºmË
�ÈÓÓ©² äº�ËãÒ¯ºmÈÓÒ« �Ëä¹Ë¯È��¯Óº�º ¯ËÎÒäÈ��
�äËÓ	�ÈË�°« ¹¯ÒäË¯Óº ÓÈ ��… �� � ¹º °¯ÈmÓËÓÒ

° ÈÓÈãº�Ò�Ó©äÒ º¯ÈÏ�ÈäÒ ���È�Ó©® ¯ËÎÒä�� vº�
º�mË�°�mËÓÓº �äËÓ	�ÈË�°« Ò äÒ}¯º¹ºm¯ËÎ�ÈËäº°�	
°mÈ¯Ó©² °ºË�ÒÓËÓÒ® ÒÏ °�ÈãË® ��t�l�n Ò
��t�ln�

{©mº�©

�� �°�ÈÓºmãËÓº� ��º ÒÓ�ËÓ°ÒmÓº°�	 ÏÈ¯ºÎ�ËÓÒ« Ò
¯ÈÏmÒ�Ò« ¹º¯Ò°�º°�Ò äË�ÈããÈ ��È°�}È ÓË¹ºãÓº® ¹Ë�
¯Ë}¯Ò°�ÈããÒÏÈ�ÒÒ °mÈ¯Ó©² °ºË�ÒÓËÓÒ® �Ë¹ãº�°�
�º®�Òm©² °�ÈãË® m �°ãºmÒ«² ÓÒÏ}º�Ëä¹Ë¯È��¯Óº®
¹ºãÏ��Ë°�Ò º�°ãºmãËÓÈ mÒ�ºä Ò°²º�Óº�º °º°�º�
«ÓÒ« °�¯�}��¯© ª�º�º ��È°�}È�

�� sÈ º°ÓºmË �ÈÓÓ©² äº�ËãÒ¯ºmÈÓÒ« Ò°²º�Óº®
°�¯�}��¯© ��È°�}È ÓË¹ºãÓº® ¹Ë¯Ë}¯Ò°�ÈããÒÏÈ�ÒÒ
ª}°¹Ë¯ÒäËÓ�Èã	Óº º¹¯Ë�ËãËÓÈ mºÏäºÎÓº°�	 �äËÓ	�
�ËÓÒ« Ë�º Ò°²º�Óº® °�¯�}��¯Óº® ÓËº�Óº¯º�Óº°�Ò
Ò °ºº�mË�°�mËÓÓº °ÓÒÎËÓÒ« ÒÓ�ËÓ°ÒmÓº°�Ò äÒ}¯º�
¹ºm¯ËÎ�ÈËäº°�Ò ��È°�}È� ��º ¹ºÏmºãÒ� �ã���Ò�	
ª}°¹ã�È�È�ÒºÓÓ©Ë ²È¯È}�Ë¯Ò°�Ò}Ò °mÈ¯Ó©² °ºË�Ò�
ÓËÓÒ®�

�� ~ËäÏÒÓ {� s� yÈ¯º¹¯º�Óº°�	 °mÈ¯Ó©² °ºË�ÒÓËÓÒ®� Û ���
lÈ�ÒÓº°�¯ºËÓÒË� ����� Û ��� °�

�� t¯ºä�ËÓ}º n� k� sÈ�ËÎÓº°�	 °mÈ¯Ó©² °ºË�ÒÓËÓÒ® �¯��
}º�ãºm Ò ¹È¯º¹¯ºmº�ºm� Û l�� wÓË¯�ºÒÏ�È�� ����� Û ��� °�

�� b¯ºÓ c� ~�� sËË°ºmÈ j� n� v�¯�}��¯È� ÁÈÏºm©® °º°�Èm
Ò �ãÒ�Ëã	ÓÈ« ¹¯º�Óº°�	 äË�ÈããÈ �mÈ ²¯ºäºäºãÒ�ËÓºmº®
°�ÈãÒ �� km�ºäÈ�� °mÈ¯}È� Û ����� Û ¢ ��� Û v� �Ü���

�� t¯ºä�ËÓ}º n� k� cË°�¯° °mÈ¯Ó©² °ºË�ÒÓËÓÒ® ¹È¯º¹¯ºmº�
�ºm� Û l�� lÈ�ÒÓº°�¯ºËÓÒË� ����� Û ��� °�

�� iäÒ�¯Ò} {� {�� jã	ËÓ}º s� k�� zÒ¯Ò�ËÓ}º p� �� �ºm©�
�ËÓÒË äË²ÈÓÒ�Ë°}Ò² °mº®°�m äË�ÈããÈ ��È°�}È ÓË¹ºãÓº®
¹Ë¯Ë}¯Ò°�ÈããÒÏÈ�ÒÒ �� vmÈ¯º�� ¹¯�mº� Û ����� Û
¢ �� Û v� ��Ü���

�� �ºÓ}È« °�¯�}��¯È ÏºÓ© �Ë¯äÒ�Ë°}º�º mãÒ«ÓÒ« ¹¯Ò °mÈ¯}Ë
°�ÈãÒ ��t�l�n � �� �� rË¯ËÏÒÓÈ� w� c� rº¯º�ÒÓÈ� �� k�
k�Ò²äÒÓÈ� k� ~� �Ë¹Ë²ÒÓ �� km�ºäÈ�� °mÈ¯}È� Û
����� Û ¢ ��� Û v� ��Ü���

�� lÒããË¯ z� �ºãÏ��Ë°�	 Ò ¯ÈÏ¯��ËÓÒË� Û l�� lË�Èãã�¯�
�Ò«� ����� Û ��� °�

�� iäÒ�¯Ò} {� {� lº�ËãÒ¯ºmÈÓÒË °�¯�}��¯© °mÈ¯Ó©² °ºË�Ò�
ÓËÓÒ® �Ë¹ãº�°�º®�Òm©² ¹Ë¯ãÒ�Ó©² °�ÈãË® �� km�ºäÈ��
°mÈ¯}È� Û ����� Û ¢ �� Û v� ��Ü���

�� z�äÈÓÒÓ {� j�� zºmÈãËmÈ �� k�� kãË}°ËËm v� {� iºã�º�
mË�Óº°�	 äË�ÈããÈ m �°ãºmÒ«² ¹ºãÏ��Ë°�Ò� Û l�� lË�Èã�
ã�¯�Ò«� ����� Û ��� °�

��� ½rËãÈ«� ¹ºãº°}È m °mÈ¯Ó©² °ºË�ÒÓËÓÒ«² ÒÏ °�ÈãÒ
��t�l�n � r� v� zÈ°È�}ÒÓ� s� �� zÈ¯Ë�È� �� s� {È²�
ÓÒÓ� v� j� �Ë¯äÈÓ �� km�ºäÈ�� °mÈ¯}È� Û ����� Û
¢ ��� Û v� ��Ü���

��� i	«�ËÓ}º v� v�� �Ë¯äÈÓ v� j�� �Èmã«} Ð� v� j°°ãË�ºmÈ�
ÓÒË ÏºÓ© ¯ÈÏ�¹¯º�ÓËÓÒ«� mºÏÓÒ}È
�Ë® ¹¯Ò °mÈ¯}Ë °�ÈãË®
�� lË�ÈããºmË�� Ò �Ë¯ä� º¯È� äË�Èããºm� Û ����� Û
¢ �� Û v� ��Ü���

��� ¡È¯
} k� z� |°ºËÓÓº°�Ò mãÒ«ÓÒ« Áº°Áº¯È ÓÈ ¯ÈÏäË¯ ÓË�
äË�ÈããÒ�Ë°}Ò² m}ã
�ËÓÒ® Ò °mº®°�mÈ �mºm °ºË�ÒÓËÓÒ®
�Ë¹ãº�°�º®�Òm©² °�ÈãË® �� km�ºäÈ�� °mÈ¯}È� Û ����� Û
¢ �� Û v� ��Ü���

��� �º�Èã	°}Ò® �� s� vmÈ¯}È ¯ÈÏÓº¯º�Ó©² °�ÈãË®� Û zÒËm�
�Ë²Ó�}È� ����� Û ��� °�

��� cºÏËÓË¯� {� l� �ºãÏ��Ë°�	 äË�ÈããÈ� Û l�� lË�Èãã�¯�
�Ò«� ����� Û ��� °�

��� |°ºËÓÓº°�Ò °�¯�}��¯Ó©² ÒÏäËÓËÓÒ® m °mÈ¯Ó©² °ºË�ÒÓË�
ÓÒ«² °�ÈãÒ ��t�l�n ¹¯Ò ¹ºãÏ��Ë°�Ò � n� k� t¯ºä�ËÓ�
}º� c� s� zÈã��ÒÓ� {� k� �È¹¹È� j� {� nË�ÒÓÈ �� vmÈ�
¯º�� ¹¯�mº� Û ����� Û ¢ ��� Û v� ��Ü���

��� {ãÒ«ÓÒË �Ë²Óºãº�Ò�Ë°}º® Ò äË�Èãã�¯�Ò�Ë°}º® ÓÈ°ãË�°�
�mËÓÓº°�Ò ÓÈ ¹ºm¯ËÎ�ËÓÒË ÏºÓ °mÈ¯Ó©² °ºË�ÒÓËÓÒ® °�ÈãÒ
��t�l�n m �°ãºmÒ«² ¹ºãÏ��Ë°�Ò � n� k� t¯ºä�ËÓ}º�
{� k� �È¹¹È� j� {� nË�ÒÓÈ� c� s� zÈã��ÒÓ �� �Èä ÎË�
Û ����� Û ¢ �� Û v� ��Ü���

��� | ¹¯Ò¯º�Ë Ëãº® ¹ºãº°© m °mÈ¯Ó©² °ºË�ÒÓËÓÒ«² � |� ��
nºäÒÓÈ� {� {� �Èm¯ÈÓË}� v� v� i	«�ËÓ}º Ò �¯� �� lË�
�ÈããºmË�� Ò �Ë¯ä� º¯È� äË�Èããºm� Û ����� Û ¢ �� Û
v� ��Ü���

��� lº�ËãÒ¯ºmÈÓÒË Ëãº® ¹ºãº°© m °mÈ¯Ó©² °ºË�ÒÓËÓÒ«² �
|� �� nºäÒÓÈ� {� {� �Èm¯ÈÓË}� v� v� i	«�ËÓ}º Ò �¯� ��
vmÈ¯º�� ¹¯�mº� Û ����� Û ¢ �� Û v� ��Ü���

��� �mË¯�º°�	 Ëãº® ¹ºãº°}Ò °mÈ¯Ó©² °ºË�ÒÓËÓÒ® � |� ��
nºäÒÓÈ� {� {� �Èm¯ÈÓË}� v� v� i	«�ËÓ}º Ò �¯� �� �Èä
ÎË� Û ����� Û ¢ ��� Û v� �Ü��

��� 'PLWULN 9� 9� $ PHWKRG RI GHWHUPLQLQJ WKH WHPSHUDWXUH
FRQGLWLRQV LQ WKH PROWHQ SRRO �� :HOGLQJ ,QWHUQ� Û �����
Û ��� ¢ �� Û 3� ���Ü����

��� iäÒ�¯Ò} {� {� v�ÈÒãÒÏÈ�Ò« ¯ËÎÒäºm Èm�ºäÈ�Ò�Ë°}º®
°mÈ¯}Ò ¹Ë¯ãÒ�Ó©² °�ÈãË® �� vmÈ¯º�� ¹¯�mº� Û ����� Û
¢ �� Û v� ��Ü���

��� lË�Èããº�¯ÈÁÒ« ÎËãËÏÈ�  � �� v�¯�}��¯È °�ÈãË® ° È�ãÈ°ºä
äÒ}¯ºÁº�º�¯ÈÁÒ® � �º� ¯Ë�� n� s� �ÈmÈ�ÏË� Û l�� lË�
�Èãã�¯�Ò«� ����� Û ��� °�

��� z¯��È°ºmÈ p� j� sÈ�ËÎÓº°�	 äË�ÈããÈ ªÓË¯�Ë�Ò�Ë°}º�º
ºº¯��ºmÈÓÒ«� Û l�� wÓË¯�ºÒÏ�È�� ����� Û ��� °�

��� pã¹ÈÓºmÈ s� {�� rË¯ËÏÒÓÈ �� �� {ãÒ«ÓÒË °�¯�}��¯© ÓÈ
}ÒÓË�Ò}� ¯ÈÏ¯��ËÓÒ« °�ÈãÒ ��t�l�n ¹¯Ò ¹ºãÏ��Ë°�Ò
�� lË�ÈããºmË�� Ò �Ë¯ä� º¯È� äË�Èããºm� Û ����� Û
¢ �� Û v� ��Ü���

,W LV VKRZQ� WKDW WKH LQWHQVLW\ RI LQLWLDWLRQ DQG GHYHORSPHQW RI GDPDJHDELOLW\ DW FUHHS RI ZHOGHG MRLQWV LQ KHDW�UHVLVWDQW

VWHHOV GHSHQGV RQ WKH NLQG RI WKH LQLWLDO PHWDO VWUXFWXUH LQ LQFRPSOHWH UHFU\VWDOOL]DWLRQ VHFWLRQ� &RQWURO RI WKH WHPSHUDWXUH
PRGH RI WKH ODWWHU DOORZV LPSRUYHPHQW RI RSHUDWLQJ UHOLDELLW\ RI ZHOGLQJ HTXLSPHQW�
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