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ÓÈmÈÓ�ÈÎËÓº� �¯��ÒÓÒ °¹¯Ò«
�	 ¹¯º��}ÈÓÓ
 ËãË}�
�¯º²�ä��Óº� }º¯ºÏ��� È º�ÎË� ® ��� äË²ÈÓ�Ïä� ÈÓº��
Óº�º ¯ºÏ�ÒÓËÓÓ«� ¹¯Ò ®º�º ÓÈ®­�ã	��® �Ó�ËÓ°Òm�
Óº°�� �ã« }º¯¹�°Óº� °�Èã� ��t�lnk� ��mº¯ËÓÓ«
mº�Ó
 m ¯ËÏ�ã	�È�� ËãË}�¯º²�ä��ÓÒ² ¯ËÈ}��® � mË¯�
�ÒÓ� �¯��ÒÓÒ� È º�ÎË� � ¯ËÈã�ÏÈ��« äË²ÈÓ�Ïä� mº��
ÓËmº�º º}¯Ò²�ËÓÓ« �Ë¯äº�ÒÓÈä��Óº äºÎãÒmÈ ãÒ�Ë
�ã« �¯��ÒÓ� mË¯�ÒÓÒ «}Ò² ¯ºÏ�È�ºmÈÓ� � ÏºÓ�
°¹ãÈmãËÓÓ« ½ÓÈ¹ãÈm}È ��t��s��Ü}º¯¹�°ÓÈ °�Èã	
��t�lnk�� È �È}ºÎ � °Èä�® }º¯¹�°Ó�® °�Èã�
��t�lnk�

|°º­ãÒmº°�� ¯ºÏmÒ�}� m�ºäÓÒ² �¯��ÒÓ � ÏmÈ¯�
Óºä� Ï�¼�ÓÈÓÓ� ½ÈÓ�Ò}º¯ºÏ�®ÓÈ ÓÈ¹ãÈm}ÈÜ}º¯�
¹�°ÓÈ °�Èã	� �È �ÏÈ�Èã	ÓËÓ� ��È�¯ÈäÒ ®º�º �Ò}�
ã��Óº� }º¯ºÏ�®Óº� �¯��ÒÓº°��®}º°��� {��ºäº� �º
¹¯Ò ¹¯ºÁ�ãÈ}�Ò�ÓÒ² º�ã«�È² ËÓË¯�Ë�Ò�ÓÒ² ¯ËÈ}�

�º¯�m mÒ«mãËÓº� �º m ¹¯º�Ë°� �² Ë}°¹ã�È�È��� m
ÈÓ�Ò}º¯ºÏ�®Ó�® ÓÈ¹ãÈm�� ��mº¯

�	°« }º¯ºÏ�®Óº�
m�ºäÓ� �¯��ÒÓÒ >��@� «}� ¯ºÏmÒmÈ
�Ò°	 äºÎ��	
¹¯ºÓÒ}Ó��Ò m º°ÓºmÓÒ® äÈ�Ë¯�Èã }º¯¹�°� ¯ËÈ}�º¯È�
�ºä� �ã« º��Ó}Ò ­ËÏ¹Ë�Óº� Ë}°¹ã�È�È��� �¯º­º�ºÏ�
�È�Óº°��� �È}Ò² º­�¼}��m� È �È}ºÎ ¹¯ÒÏÓÈ�ËÓÓ«
°mº¼�È°ÓÒ² �Ë¯ä�Ó�m �² ¹¯ºÁ�ãÈ}�Ò�ÓÒ² º�ã«��m� ÓË�
º­²��Ó� �ÈÓ� ¹¯º �Ò}ã��Ó� }º¯ºÏ�®Ó� �¯��ÒÓº°��®}�°�	
äÈ�Ë¯�Èã�m �È ÏºÓ °¹ãÈmãËÓÓ« ÏmÈ¯Óº�º Ï�¼�ÓÈÓÓ«
½ÈÓ�Ò}º¯ºÏ�®ÓÈ ÓÈ¹ãÈm}ÈÜ}º¯¹�°ÓÈ °�Èã	��

~ ��¼
 äË�º
 ­�ãÒ ¯ËÈã�ÏºmÈÓ� �È}� mÒ¹¯º­��
mÈÓÓ«� ~È °¹Ë��Èã	Óº
 äË�º�Ò}º
 >�@� �º ÏÈ­ËÏ�
¹Ë��mÈãÈ °�Èã�°�	 ËãË}�¯º²�ä��ÓÒ² �äºm � mË¯�ÒÓ�
}º¯ºÏ�®Óº�m�ºäÓº� �¯��ÒÓÒ� ­�ãÒ Ë}°¹Ë¯ÒäËÓ�Èã	�
Óº m°�ÈÓºmãËÓ� �ÓmÈ¯�ÈÓ�Ó� >��� ��@ ��È�¯ÈäÒ

�Ò}ã��Óº� �¯��ÒÓº°��®}º°�� �GD�G1 Ü ∆z, ��È�¯È�
äÒ� �º°ã��Î�mÈÓÒ² äÈ�Ë¯�Èã�m � ÏºÓ °¹ãÈmãËÓÓ«
ÏmÈ¯Óº�º Ï�¼�ÓÈÓÓ« ½ÈÓ�Ò}º¯ºÏ�®ÓÈ ÓÈ¹ãÈm}ÈÜ}º¯�
¹�°ÓÈ °�Èã	�� ��� �È° Ë}°¹Ë¯ÒäËÓ��m �È°�º�È
�Ò}ã��Óº�º ÓÈmÈÓ�ÈÎËÓÓ« Ï¯ÈÏ}�m °�ÈÓºmÒãÈ I  
 ����� ��� �º ¼ ÓÈ®­�ã	� ­ãÒÏ	}Òä �º ¯ËÈã	ÓÒ²
Ë}°¹ã�È�È��®ÓÒ² �äºm ËÓË¯�Ë�Ò�ÓÒ² ¯ËÈ}�º¯�m >��@�
Ð} ­ÈÏÒ°� ­�ãÒ mÒÏÓÈ�ËÓ� �È}ºÎ ��È�¯ÈäÒ �Ò}ã��Óº�
�¯��ÒÓº°��®}º°�� äÈ�Ë¯�Èã�m ÏmÈ¯Óº�º Ï�¼�ÓÈÓÓ«
½ÈÓ�Ò}º¯ºÏ�®ÓÈ ÓÈ¹ãÈm}ÈÜ}º¯¹�°ÓÈ °�Èã	� ÓÈ
¹ºm��¯�� }ºãÒ �È°�º�È ÓÈmÈÓ�ÈÎËÓÓ« I  � ��� È
}ºËÁ���¼Ó� È°ÒäË�¯�� �Ò}ã� 5  � �¯Ò°� ��� cË�
Ï�ã	�È�Ò �º°ã��ÎËÓ	 ¹¯Ë�°�Èmã«ãÒ ÏÈãËÎÓº°�«äÒ
�mÒ�}º°�� ¯º°�� m�ºäÓº� �¯��ÒÓÒ GD�G1 m�� ¯ºÏ�

äÈ²� }ºËÁ���¼Ó�È �Ó�ËÓ°ÒmÓº°�� ÓÈ¹¯�ÎËÓ	 ∆.,�
|�Ë¯ÎÈÓ� Ë}°¹Ë¯ÒäËÓ�Èã	Ó� �ÈÓ� ÈÓÈã��Ò�Óº º¹Ò�
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Óºä� ÏmÈ¯Óºä� Ï�¼�ÓÈÓÓ� m ��ãºä�� �È} � m ®º�º
º}¯ËäÒ² ËãËäËÓ�È² ÏÈãËÎÓº m�� �äºm mÒ¹¯º­�mÈÓ	
�¯Ò°� �� ���

~ º�Ë¯ÎÈÓÒ² ¯ËÏ�ã	�È��m mÒ��}È¼� �º ÓÈ«mÓ�°�	
mº�Óº�º ¯º­º�º�º °Ë¯Ë�ºmÒ�È °���¼mº Ïä�Ó
¼ ¹È�
¯ÈäË�¯Ò �Ò}ã��Óº� �¯��ÒÓº°��®}º°�� äÈ�Ë¯�Èã�m �È
ÏºÓ °¹ãÈmãËÓÓ« ÏmÈ¯Óº�º Ï�¼�ÓÈÓÓ« «} m «}�°Óºä��
�È} � m }�ã	}�°Óºä� °ËÓ°�� { �ÈÓºä� mÒ¹È�}� �ä
mãÈ°�Òm� ¯Ò°Ò� �º ²È¯È}�Ë¯Ó� �ã« }º¯ºÏ�®Óº� m�ºäÒ
Ï º�Óº�È°Óº
 ��¼
 ¹¯º�Ë°� }º¯ºÏ�®Óº�º ¯ºÏ�¯�°}��
mÈÓÓ« ¹�� ÓÈ¹¯�ÎËÓÓ«ä >�� ��@� ~È �Ò² �äºm ÓÈ®�
ÓÒÎ�� �Ò}ã��Ó� }º¯ºÏ�®Ó� �¯��ÒÓº°��®}�°�	 äÈ¼
ÓÈ¹ãÈm}È ��t��s����r� È ÓÈ®mÒ�� Û }º¯¹�°ÓÈ
°�Èã	 ��t�lnk� sÈ¹ãÈm}È ��t��s�� ÏÈ®äÈ¼
¹¯ºä�ÎÓË ä�°�Ë� � �Ë mãÈ°�Òmº �ã« m°	º�º �º°ã��Î��
mÈÓº�º ��È¹ÈÏºÓ��mÒ�}º°�Ë® ¯º°�� }º¯ºÏ�®Óº�m�ºä�
Óº� �¯��ÒÓÒ� �¯Ò �	ºä� �Ò}ã��ÓÈ }º¯ºÏ�®ÓÈ
�¯��ÒÓº°��®}�°�	 ÏºÓ °¹ãÈmãËÓÓ« ¼ mÒ�º
 m��
�¯��ÒÓº°��®}º°�� °�ä�ÎÓÒ² äÈ�Ë¯�Èã�m� |°º­ãÒmº
�Ë ¹ºä��Óº �ã« ÏºÓÒ °¹ãÈmãËÓÓ« ½ÓÈ¹ãÈm}È
��t��s�Ü}º¯¹�°ÓÈ °�Èã	 ��t�lnk� � ÓÒÏ	}ºÈä�
¹ã����Ó�® º­ãÈ°�� ��È�¯ÈäÒ� ~¯º°�ÈÓÓ« ¯�mÓ« ¹¯Ò}�
ãÈ�ËÓº�º ÓÈmÈÓ�ÈÎËÓÓ« �Ï­�ã	�ËÓÓ« ÏÓÈ�ËÓÓ«�
¹¯ÒÏmº�Ò�	 �º m�¯È�Ò ÏºÓº
 °¹ãÈmãËÓÓ« ²È¯È}�Ë�
¯Ò°�Ò} ä��Óº°�� ® � mÒ°º}ºÈä¹ã����Ó�® º­ãÈ°�� ��È��
¯ÈäÒ �mÒ�}�°�	 ¯º°�� �¯��ÒÓÒ m Ó�® ¼ mÒ�º
 Ó�Î
� ÓÈ¹ãÈm�� ��t��s�� �È °�Èã� ��t�lnk�

{Ò°Óºm}Ò

�� cºÏ¯º­ãËÓº Óºm� Ë}°¹Ë¯ÒäËÓ�Èã	Óº�ÈÓÈã��Ò�Ó� äË�
�º�Ò º��Ó}Ò ãº}Èã	Óº� }º¯ºÏ�� �È ãº}Èã	Óº�º ¯�®�
Ó�mÈÓÓ« ÏmÈ¯ÓÒ² Ï�¼�ÓÈÓ	 �Ò¹� ½ÈÓ�Ò}º¯ºÏ�®ÓÈ ÓÈ¹�
ãÈm}ÈÜ}º¯¹�°ÓÈ °�Èã	�� vÁº¯äºmÈÓÈ ¯ºÏ¯È²�Ó}ºmÈ
äº�Ëã	 �È ÈÓÈã��Ò�Óº��Ò°Ëã	ÓÒ® äË�º� mÒÏÓÈ�ËÓÓ«
��°�ÒÓÒ }º¯ºÏ�®ÓÒ² °�¯�ä�m ÓÈ ¹ºmË¯²Ó� }¯��ºmº�
�Òã�Ó�¯Ò�Óº� mÒ¯ÈÏ}Ò � ÏmÈ¯Óºä� Ï�¼�ÓÈÓÓ�� �º «mã«¼
°º­º
 ­È�È�º�È¯ºmË ��ãº� � ¹º}ÈÏÈÓº� �º ��°�ÒÓÈ
}º¯ºÏ�®Óº�º °�¯�ä� Ï ¹ºmË¯²Ó� �Òã�Ó�¯Ò�Óº� mÒ¯ÈÏ}Ò
m �È}ºä� ��ã� Ï¯º°�È¼ �Ï Ï­�ã	�ËÓÓ«ä ¯È���°È mÒ¯ÈÏ}Ò�

È �È}ºÎ ÏäËÓ��¼�	°« �Ï ¯º°�ºä �ãÒ­ÒÓÒ ¹¯ºÓÒ}ÈÓÓ«
mÒ¯ÈÏ}Ò m ­ÈÏºmÒ® äÈ�Ë¯�Èã� �¯Ò �	ºä� m°�ÈÓºmãËÓº
�È}ºÎ� �º ¹¯Ò m°�² �ãÒ­ÒÓÈ² mÒ¯ÈÏ}Ò ­ÈÏºmÒ®
äÈ�Ë¯�Èã ¼ ÈÓº�ºä�

�� �º­��ºmÈÓº ��È�¯ÈäÒ ËãË}�¯º²�ä��Óº� °��®�
}º°�� �È }º¯ºÏ�®Óº� �¯��ÒÓº°��®}º°�� ­È�È�º�È¯ºmÒ²
ÏmÈ¯ÓÒ² Ï�¼�ÓÈÓ	 �Ò¹� ½ÈÓ�Ò}º¯ºÏ�®ÓÈ ÓÈ¹ãÈm}ÈÜ
}º¯¹�°ÓÈ °�Èã	�� «}� ¼ ­ÈÏºmÒäÒ �ã« º��Ó}Ò ÏÈ�
ãÒ�}ºmº�º ¯Ë°�¯°� �È}º�º Ï�¼�ÓÈÓÓ«� �È ¯ºÏ¯º­}Ò
�ÓÎËÓË¯Óº��Ë²Ó��ÓÒ² ÏÈ²º��m �ã« ÏÈ¹º­��ÈÓÓ« �² }º�
¯ºÏ�®Óº�äË²ÈÓ��ÓÒ² ¹º�}º�ÎËÓ	 m �äºmÈ² �ºm�º��
¯ÒmÈãº� Ë}°¹ã�È�È����

�� �¯º­ãËäÒ }º¯ºÏ�� �È ¹¯º�Ò}º¯ºÏ�®Óº�º ÏÈ²Ò°�� äÈ�Ë¯�Èã�m
�� n�ÏÒ}º�²�ä��ÓÈ äË²ÈÓ�}È äÈ�Ë¯�Èã�m� Û ����� Û
v¹Ë�� mÒ¹�°} ¢ �� Û �� �Ü��

�� 5HFRPPHQGDWLRQV IRU IDWLJXH GHVLJQ RI ZHOGHG MRLQWV DQG
FRPSRQHQWV �� ,62 6WDQGDUG 3URSRVDO� ,QWHUQ� ,QVW� RI
:HOGLQJ� ;,,,�����Ü��� Û ;9��������

�� (XURFRGH � ½'HVLJQ RI VWHHO VWUXFWXUHV� DQG 1DWLRQDO $SSOL�
FDWLRQ 'RFXPHQW Û 3DUW ���� *HQHUDO UXOHV DQG UXOHV IRU
EXLOGLQJV� Û &KDSWHU �� )DWLJXH� Û ����� Û 3� ���������

�� iº°ã��ÎËÓÓ« �È º��Ó}È ¹¯º�Ë°�m }º¯ºÏ�®Óº�º ¯�®Ó�mÈÓÓ«
ÏmÈ¯ÓÒ² Ï�¼�ÓÈÓ	 ¯�ÏÓº� �ËºäË�¯�� ÓÈ º°Óºm� ¯ºÏ�ã«�� ãº�
}Èã	ÓÒ² °ÒÓË¯�Ë�Ò�ÓÒ² �ÒÓÓÒ}�m }ºÓ�ËÓ�¯È��� ÓÈ¹¯�ÎËÓ	
�È ¯º­º�º�º °Ë¯Ë�ºmÒ�È m ÏºÓ� ÏmÈ¯Óº�º �mÈ �� sic
¢ ����8������� nl� �ä� �� {� zÈ¯¹ËÓ}È sks �}¯È�ÓÒ�
Û ����� Û ��� °�

�� iäÒ�¯È² ´� l�� �ÈÓÈ°
} {� {� {¹ãÒm }º¯ºÏ�®ÓÒ² °Ë¯Ë�º�
mÒ� ÓÈ ãº}Èã	ÓË ¯�®Ó�mÈÓÓ« äË�Èã�m ­�ã« }ºÓ�ËÓ�¯È�º¯�m
ÓÈ¹¯�ÎËÓ	� Û �	m�m� {Ò�� nl� �ä� �� {� zÈ¯¹ËÓ}È sks
�}¯È�ÓÒ� Û ����� Û ��� °�

�� sÒ}Ò�ÒÓ {� j� j°°ãË�ºmÈÓÒË }º¯¯ºÏÒºÓÓº® °�º®}º°�Ò
°�ÈãÒ m mº�Óºä �Ë¹ãºÓº°Ò�ËãË {{wc ° ­º¯Ó©ä ¯Ë��ãÒ¯º�
mÈÓÒËä �� wÓË¯�ºäÈ�ÒÓº°�¯ºËÓÒË� Û ����� Û ¢ �� Û
v� ��Ü���

�� n¯Ë®äÈÓ �� j�� lÈ}È¯ºm {� k�� r¯©°}ÒÓ j� p� �º�ËÓ�Ò�
º°�È�Ò�Ë°}ÒË äË�º�© m }º¯¯ºÏÒºÓÓ©² Ò°°ãË�ºmÈÓÒ«² Ò
ªãË}�¯º²ÒäÒ�Ë°}º® ÏÈ�Ò�Ë� Û ��� tÒäÒ«� ����� Û ��� °�

�� v}º¯�ËãË��Ò {� {� �Ëº¯Ë�Ò�Ë°}È« ªãË}�¯º²ÒäÒ«� Û ���
�º°²ÒäÒÏ�È�� ����� Û ��� °�

�� v}º¯�ËãË��Ò {� {� �Ëº¯Ë�Ò�Ë°}ÒË º°Óºm© }º¯¯ºÏÒÒ äË�
�Èããºm� Û ��� tÒäÒ«� ����� Û ��� °�
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7KH SDSHU GHVFULEHV H[SHULPHQWDO�DQDO\WLFDO PHWKRGV RI HYDOXDWLRQ RI ORFDO FRUURVLRQ DQG ORFDO IUDFWXUH RI ZHOGHG MRLQWV RI
WKH W\SH RI �DQWLFRUURVLRQ FODGGLQJwFDVLQJ VWHHO�� 7KH FRQVWUXFWHG GLDJUDPV RI HOHFWURFKHPLFDO UHVLVWDQFH DQG FRUURVLRQ FUDFN
UHVLVWDQFH RI PXOWLOD\HU ZHOGHG MRLQWV PD\ EH WKH EDVLV IRU HYDOXDWLRQ RI WKH UHVLGXDO OLIH RI WKH FRQVLGHUHG MRLQWV�
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