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&RQFHUQLQJ SXEOLFDWLRQ RI DUWLFOHV� VXEVFULSWLRQ DQG DGYHUWLVLQJ� SOHDVH� FRQWDFW WKH HGLWRULDO ERDUG
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º­�ËäÈ }ºÓ�¯ºã	Ó©² º¹Ë¯È�Ò® Ò º°��Ë°�mãËÓÒËä

}ºÓ�¯ºã« ­ºã	�Ò² ¹ºmË¯²Óº°�Ë® }ºÓ°�¯�}�Ò® ÏÈ

°�Ë� ÁÒ}°Ò¯ºmÈÓÒ« �ºã	}º �Ë² ��È°�}ºm� ��Ë mºÏ�

ÓÒ}È
� È}�°�Ò�Ë°}ÒË ÒÏã��ËÓÒ«� lË�º� kw

¹¯ÒäËÓÒä }È} �ã« ¯Ë�Ò°�¯È�ÒÒ �ËÁË}�Ó©² º­ãÈ°�

�Ë®� �È} Ò �ã« º�ËÓ}Ò °�Ë¹ËÓÒ Ò² º¹È°Óº°�Ò�

cÈ°°äº�¯Òä ¹Ë¯m©® ¯ËÎÒä ¯È­º�© äË�º�È Û

¯ËÎÒä �ËãË�}ÈÏÈÓÒ« äË°� ¯º°�È �ËÁË}�ºm m äÈ�

�Ë¯ÒÈãË� v�Ë¹ËÓ	 �º¹�°�Òäº°�Ò º­ÓÈ¯�ÎËÓÓ©² �Ë�

ÁË}�ºm º¹¯Ë�Ëã«ãÒ �¯È�Ò�ÒºÓÓ©äÒ äË�º�ÈäÒ m

°ºº�mË�°�mÒÒ ° °��Ë°�m�
�Ë® Óº¯äÈ�ÒmÓº��Ë²ÓÒ�

�Ë°}º® �º}�äËÓ�È�ÒË®� zÈ} ¹º}ÈÏÈãÒ Ò°¹©�ÈÓÒ«�

ÓÈÒ­ºãËË ªÁÁË}�ÒmÓº ¹¯ÒäËÓËÓÒË �ÈÓÓº�º äË�º�È

¹¯Ò º�ËÓ}Ë �Ë²ÓÒ�Ë°}º�º °º°�º«ÓÒ« °º°��ºm� ¯È�

­º�È
�Ò² ¹º� �ÈmãËÓÒËä� È �È}ÎË º��Ëã	Ó©² ��È°�

�}ºm �¯�­º¹¯ºmº�ºm�

sË º°�ÈÓÈmãÒmÈ«°	 ÓÈ ÁÒÏÒ�Ë°}Ò² º°ÓºmÈ² äË�

�º�È� °ãË��Ë� º�äË�Ò�	 Ë�º m©°º}�
 ��m°�mÒ�Ëã	Óº°�	

} ¯È°���Òä �ËÁË}�Èä� w�º ¹ºÏmºã«Ë� m ¹¯ºÒÏmº��

°�mËÓÓ©² �°ãºmÒ«² m©«mÒ�	 ¹¯Ò¯È�ËÓÒË �¯Ë�ÒÓ©

ÓÈ �Ë°«�©Ë �ºãÒ äÒããÒäË�¯È� ��º ÓË�º°��¹Óº �ã«

�¯È�Ò�ÒºÓÓ©² äË�º�ºm sz�

tÈ¯È}�Ë¯Óº® º°º­ËÓÓº°�	
 äË�º�È «mã«Ë�°« Ë�º

ÒÓ�Ë�¯Èã	Óº°�	� j°¹ºã	Ï�« º�ÒÓ ÒãÒ ÓË°}ºã	}º

¹¯Ëº­¯ÈÏºmÈ�ËãË® kw� �°�ÈÓºmãËÓÓ©² ÓÈ ¹ºmË¯²�

Óº°�Ò ÒÏ�ËãÒ«� äºÎÓº ¹¯º}ºÓ�¯ºãÒ¯ºmÈ�	 mË°	

º­�Ë}�� m}ã
�È« º°ÓºmÓº® äÈ�Ë¯ÒÈã� °mÈ¯Ó©Ë �m©�

ÁãÈÓ�Ëm©Ë °ºË�ÒÓËÓÒ« Ò ��¹� zºº¯�ÒÓÈ�© �ËÁË}�ºm

º¹¯Ë�Ëã«
�°« m ¹È°°ÒmÓºä ¯ËÎÒäË� ­ËÏ °}ÈÓÒ¯º�

mÈÓÒ« ¹ºmË¯²Óº°�Ò º­�Ë}�È Ò°¹©�ÈÓÒ®� �È}Òä º­�

¯ÈÏºä� ¯ËÏ�ã	�È�© }ºÓ�¯ºã« äÈãº ÏÈmÒ°«� º�

º­¯È­º�}Ò ¹ºmË¯²Óº°�Ò }ºÓ�¯ºãÒ¯�Ëäº�º ÒÏ�ËãÒ«�

v¹Ë�ÒÈãÒ°�ÈäÒ º��ËãÈ �Ë²ÓÒ�Ë°}º® �ÒÈ�Óº°�Ò�

}Ò jwv Òä� p� |� �È�ºÓÈ sks�}¯ÈÒÓ© ¹¯ºmË�ËÓº

�º°�È�º�Óº äÓº�º ¯È­º� ¹º º�ËÓ}Ë �Ë²ÓÒ�Ë°}º�º

°º°�º«ÓÒ« °mÈ¯Ó©² äË�Èããº}ºÓ°�¯�}�Ò® ÓÈ ÓËÁ�

�Ë²ÒäÒ�Ë°}Ò² ¹¯Ë�¹¯Ò«�Ò«² �}¯ÈÒÓ©� |­�Ë}�ÈäÒ

Ò°°ãË�ºmÈÓÒ® ­©ãÒ ¯ËÈ}�º¯© °ÒÓ�ËÏÈ ÈääÒÈ}È� ²¯È�

ÓÒãÒ�È ¹¯º¹ÒãËÓÈ� ¹Ë�Ò }È�ÈãÒ�Ò�Ë°}º�º }¯Ë}ÒÓ�

� k� Ð� sË�º°Ë}È� l� k� Ð¯ËäËÓ}º� l� k� |m°ÒËÓ}º� �� n� tÈ¯�ËÓ}º� ����

cÒ°� �� �Ë¹ãºº­äËÓÓÒ} �äË°�È �°�ÈÓºm}Ò kw �È��Ò}ºm ¹º�
}ÈÏÈÓ© °�¯Ëã}ÈäÒ�

cÒ°� �� �©ãË�ãºmÒ�ËãÒ� º­m«Ï}Ò �cv �ÓÈ }º¯¹�°Ë ¹©ãË�ãº�
mÒ�Ëã« mÒ�Ó© ¹¯Ò}¯Ë¹ãËÓÓ©Ë kw �È��Ò}Ò�

°£³«¦µ£¯¨�½ ¢¦�¡«¬¯°¦¨� ¦ «£®�¥®±¶�¼·¦§ ¨¬«°®¬©º� ������� �



�È� º²ãÈ�Ò�ËãÒ �ÈÏÈ� �Ë¹ãºº­äËÓÓÒ}Ò Ò �¯��ÒË ÒÏ�

�ËãÒ«� �Ò¹Ò�Ó©Ë }ºÓ°�¯�}�ÒÒ� ¹º�mË¯�Èm�ÒË°« kw

}ºÓ�¯ºã
� ¹º}ÈÏÈÓ© ÓÈ ¯Ò°� �Ü��

�¯Ë�°�Èmã«
� ÒÓ�Ë¯Ë° ¯ËÏ�ã	�È�© ¯È­º� ¹º º­�

°ãË�ºmÈÓÒ
 �¯�­�È�º�º ÏäËËmÒ}È ¹Ë�Ò ���� ¹¯ºÒÏ�

mº�°�mÈ }È�ÈãÒ�Ò�Ë°}º�º }¯Ë}ÒÓ�È �¯È�ÒÈ�ÒºÓÓº® Ò

}ºÓmË}�ÒmÓº® �È°�Ë®�� m©¹ºãÓËÓÓº�º ÒÏ °�ÈãÒ

��t��s���� �ÒÈäË�¯ �¯�­© ���� �ºã�ÒÓÈ �� ää

�¯Ò°� ��� |­�È« �ãÒÓÈ �Ë�©¯Ë² ¹º�º}ºm °º°�Èmã«ãÈ

≈ ���� ä� �¯�­º¹¯ºmº�© ¹Ë�Ò ÓÈ°�Ò�©mÈ
� º}ºãº

��� äºÓ�ÈÎÓ©² Ò ÏÈmº�°}Ò² °mÈ¯Ó©² }ºã	�Ëm©²

�mºm�

�¯È�Ò�ÒºÓÓ©äÒ äË�º�ÈäÒ sz º�ËÓ	 �¯��Óº �°�

�ÈÓºmÒ�	 ÓÈãÒ�ÒË mÓ��¯ËÓÓÒ² �ËÁË}�ºm m º°ÓºmÓºä

äÈ�Ë¯ÒÈãË� È �È}ÎË m �mÈ² Ò º}ºãº�ºmÓº® ÏºÓË�

p�Ë ­ºã	�ÒË �¯��Óº°�Ò mºÏÓÒ}È
� ¹¯Ò }ºÓ�¯ºãË

¹¯º�Ë}ÈÓÒ« ¹¯º�Ë°°ºm äËÎ}¯Ò°�ÈããÒ�Óº® }º¯¯ºÏÒÒ

äË�ÈããÈ� Ë�º �Ë�¯È�È�ÒÒ�

iã« }ºÓ�¯ºã« �¯�­�È�º�º ÏäËËmÒ}È ­©ãÈ m©­�

¯ÈÓÈ Ò ��º�ÓËÓÈ °²ËäÈ Ïm�}ºãº}È�ÒÒ kw Ò°�º��

ÓÒ}ºm� jÏäË¯ËÓÒË }ºªÁÁÒ�ÒËÓ�È ÏÈ��²ÈÓÒ« kw

mºãÓ m äÈ�Ë¯ÒÈãË �¯�­º¹¯ºmº�È ¹ºÏmºãÒãº m©­¯È�	

¯È°°�º«ÓÒË äËÎ�� �È��Ò}ÈäÒ Ò º¹¯Ë�ËãÒ�	 ÓËº­�

²º�ÒäºË Ò² }ºãÒ�Ë°�mº� kw �È��Ò}Ò ­©ãÒ �°�È�

ÓºmãËÓ© ÓÈ ÏÈ¯ÈÓËË ¹º��º�ºmãËÓÓ©Ë äË°�È Ò

ÏÈÁÒ}°Ò¯ºmÈÓ© °¹Ë�ÒÈã	Ó©ä È}�°�º¹¯ºÏ¯È�Ó©ä

äÈ�Ë¯ÒÈãºä �¯Ò°� ��� �º°ãË ¹¯ºmË�ËÓÒ« ÓÈ°�¯º�

Ë�Ó©² ¯È­º� Ò }ºÓ�¯ºã	Óº�º ½¹¯ºÏm��ÒmÈÓÒ«�

º­�Ë}�È }ºÓ�¯ºã« º¹¯Ë�ËãÒãÒ º¹�ÒäÈã	Ó©Ë ¯È­º�

�ÒË ¹È¯ÈäË�¯© ¹¯Ò­º¯ºm kw }ºÓ�¯ºã«�

{ÓË�ÓÒ®mÒ���È°�}È¯È�ÒÈ�ÒÒÒ�È��Ò}

kw °Ò�ÓÈãºm� �°�ÈÓºmãËÓÓ©® ÓÈ ¹ºmË¯²�

Óº°�Ò �¯�­º¹¯ºmº�È ¹º}ÈÏÈÓ ÓÈ ¯Ò°� ��

kw }ºÓ�¯ºã	 ¹¯º��}�ºmº�º ÏäËËmÒ}È

º°��Ë°�mã«ã°« ¹º �Ò¹ºmº® äË�º�Ò}Ë

�v�� ����������� c ��������� m ¯ËÎÒäË

ãÒÓË®Óº® ãº}È�ÒÒ ° ¹º�Ó«�ÒËä mÓ��¯ËÓ�

ÓË�º �ÈmãËÓÒ« �º �� l�È m °ºº�mË�°�mÒÒ

° ÏÈ¯ÈÓËË °º�ãÈ°ºmÈÓÓ©ä �¯ÈÁÒ}ºä ÓÈ��

¯�ÎËÓÒ« �¯Ò°� ���

��Ò�©mÈ« ÓËÏÓÈ�Ò�Ëã	ÓºË ÏÈ��²ÈÓÒË

mºãÓ kw m �ÈÓÓºä º­�Ë}�Ë �äËÓ	�Ë

���� s¹�ä�� ¯È°°�º«ÓÒË äËÎ�� �È��Ò�

}ÈäÒ �º°�Ò�Èãº ��…�� ä� j°¹©�ÈÓÒË

�¯�­º¹¯ºmº�ºm ¹¯ºmº�ÒãÒ m �mÈ ª�È¹È�

sÈ }ÈÎ�ºä ª�È¹Ë }ºÓ�¯ºãÒ¯ºmÈãÒ ¹º �mÈ

��È°�}È �ãÒÓº® �º ��� ä }ÈÎ�©®�

{ ¯ËÏ�ã	�È�Ë kw }ºÓ�¯ºã« �¯�­�È�º�º

ÏäËËmÒ}È ¹Ë�Ò ����� ¹¯Ò ¹¯ºmË�ËÓÒÒ

¹ÓËmäºÒ°¹©�ÈÓÒ« ­©ãÒ º­ÓÈ¯�ÎËÓ© ¯ÈÏ�

mÒmÈ
�ÒË°« �ËÁË}�© Ò º¹¯Ë�ËãËÓ© Ò²

}ºº¯�ÒÓÈ�©�

iã« ¹º��mË¯Î�ËÓÒ« ¹ºã��ËÓÓ©² ¯Ë�

Ï�ã	�È�ºm �º¹ºãÓÒ�Ëã	Óº ¹¯ºmËãÒ ¯ËÓ�

��ËÓº�¯ÈÁÒ
 Ò �mË�Ó�
 �ËÁË}�º°}º¹Ò


cÒ°� �� &ãËmÈ Û ¹Ë�	 }È�ÈãÒ�Ò�Ë °}º�º }¯Ë}ÒÓ�È

cÒ°� �� v²ËäÈ ¯È°¹ºãºÎËÓÒ« �È��Ò}ºm kw Ò °mÈ¯Ó©² �mºm
ÓÈ ÏäË ËmÒ}Ë ¯È�ÒÈ�ÒÒ ¹Ë�Ò }È�ÈãÒ�Ò�Ë °}º�º }¯Ë}ÒÓ�È ÒÏ
°�ÈãÒ v����t��s��� �i�Üi� Û �È��Ò}Ò kw�

�Ë²ÓÒ�Ë°}ÒË ²È¯È}�Ë¯Ò°�Ò}Ò ¹¯º��}�ºmº�º ÏäËËmÒ}È ����������������
ÒÏ�º�ºmãËÓÓº�º m ���� ��

�È¯ÈäË�¯©
cÈ�ÒÈ�ÒºÓÓÈ«
�È°�	 ÏäËËmÒ}È

zºÓmË}�ÒmÓÈ«
�È°�	 ÏäËËmÒ}È

�¯ºÒÏmº�Ò�Ëã	Óº°�	� }��� �����

�ºmË¯²Óº°�	 ÓÈ�¯ËmÈ� ä
�

����� ���

iÈmãËÓÒË ¯È­º�ËË� l�È ��� ���

iÈmãËÓÒË ¯È°�Ë�ÓºË� l�È ��� ���

iÈmãËÓÒË ¹¯º­ÓºË ¹¯Ò �Ò�¯ÈmãÒ�Ë°}ºä

Ò°¹©�ÈÓÒÒ� l�È
��� ���

�Ëä¹Ë¯È��¯È ¯È­º�Ë® °¯Ë�©�

ÓÈ m²º�Ë Û ���

ÓÈ m©²º�Ë ��� Û

�Ëä¹Ë¯È��¯È ¯È°�Ë�ÓÈ« °�ËÓ}Ò ��� ���

v¯Ë�È mÈ}��äÓ©® �Ò°�Òã«�

tÈ¯È}�Ë¯Ò°�Ò}È °¯Ë�© mÏ¯©mºº¹È°ÓÈ«

�¯Ò­Èm}È ÓÈ }º¯¯ºÏÒ
� ää � �

zºãÒ�Ë°�mº ¹º�º}ºm � �

�È­È¯Ò�Ó©Ë ¯ÈÏäË¯©� ää

�ãÒÓÈ �����

�Ò¯ÒÓÈ ����

m©°º�È �����

cÒ°� �� kw �È��Ò} ÓÈ ¹ºmË¯²Óº°�Ò �¯�­º¹¯ºmº�È

� °£³«¦µ£¯¨�½ ¢¦�¡«¬¯°¦¨� ¦ «£®�¥®±¶�¼·¦§ ¨¬«°®¬©º� �������



� È­ã Ò � È �� v¯ÈmÓËÓÒË ¯ËÏ�ã	�È�ºm }ºÓ�¯ºã« äË�º�ÈäÒ kw�
�mË�Óº® �ËÁË}�º°}º¹ÒÒ� ¯ËÓ��ËÓº�¯ÈÁÒÒ

{Ò� }ºÓ�¯ºã«

{©«mãËÓÓ©Ë �ËÁË}�©�mË�ÓÈ«
�ËÁË}�º�
°}º¹Ò«

¯ËÓ��ËÓº�
�¯ÈÁÒ«

, ¹º�º}

cÈ�ÒÈ�Ò«

� � ���� ää s�� ää

� � ��¯���� ää� ���� s�� ää

� � ���� ää� ���¯���� ää

� � ���� ää s�� ää� ���¯���� ää

� � ���� ää s�� ää� ���� ää

� � ���� ää s�� ää

� � ���� ää� ��¯���� ää

� � ���� ää s�� ää

� � iËÁË}�© �Ò¹È � ÓË º­ÓÈ¯�ÎËÓ©

iËÁË}�© �mºm� ÓË º­ÓÈ¯�ÎËÓÓ©Ë kw äË�º�ºä

� Ü iËÁË}�© �Ò¹È � ÓË º­ÓÈ¯�ÎËÓ©

� Ü ���� ää

� Ü ���� ää s�� ää

� Ü ���� ää s�� ää

zºÓmË}�Ò«

� � ���� ää s�� ää

� � ���� ää

� � ���� ää s�� ää

�Ë¯Ë²º� ÒÏ ¯È�ÒÈ�ÒÒ m }ºÓmË}�Ò


� � iËÁË}�© �Ò¹È � ÓË º­ÓÈ¯�ÎËÓ©

� � ���� ää

� � ��¯��� ää

,, ¹º�º}

� � ���� ää� ���� ää s�� ää

� � ��� ää s�� ää

bm©� ¯Ë}ºäËÓ�ºmÈÓÓ©Ë } �º¹ºãÓÒ�Ëã	Óºä� }ºÓ�¯ºã
 ¹º°ãË

¹¯ºmË�ËÓÒ« kw �ÒÈ�Óº°�Ò¯ºmÈÓÒ«

� � ��¯���� ää

� � ���� ää s�� ää

� � ���� ää� ��¯���� ää

�Ë¯Ë²º� ÒÏ ¯È�ÒÈ�ÒÒ m }ºÓmË}�Ò


� � ��¯���� ää

� � ����� ää s�� ää

� � ���� ää

� � ���� ää s�� ää

� � ���� ää s�� ää

� � ���� ää ��¯���� ää

� � ���� ää ���� ää s�� ää

� � ����� ää s�� ää� ��� ää

� � ���� ää� ��¯���� ää

� � ����� ää� ��¯��� ää

� � iËÁË}�© �Ò¹È � ÓË º­ÓÈ¯�ÎËÓ©

� � ��¯���� ää

� � ���� ää ��� ää s�� ää

� � ���� ää s�� ää

�¯º�ºãÎËÓÒË �È­ã� �

{Ò� }ºÓ�¯ºã«

{©«mãËÓÓ©Ë �ËÁË}�©�mË�ÓÈ«
�ËÁË}�º�
°}º¹Ò«

¯ËÓ��ËÓº�
�¯ÈÁÒ«

,9 ¹º�º}

cÈ�ÒÈ�Ò«

� � ����� ää s�� ää� ��� ää

� � ���� ää s�� ää� ���� ää

� � ���� ää� ��¯���� ää

� � ����� ää s�� ää

� � ���� ää� ����� ää s�� ää

� � ��¯�� ää� ����� ää s�� ää

zºÓmË}�Ò«

� � ����� ää s�� ää� ���� ää

� � ���� ää s�� ää� ���� ää

� � ��¯���� ää� ���� ää s�� ää

�Ë¯Ë²º� ÒÏ ¯È�ÒÈ�ÒÒ m }ºÓmË}�Ò


� � ����� ää s�� ää� ��¯���� ää

� � ���� ää� ����� ää s�� ää

bm©� ÓË �Èm�ÒË ¹ºm©�ËÓÓº�º kw °Ò�ÓÈãÈ� �º°��¹Ó©Ë �ã«

�º¹ºãÓÒ�Ëã	Óº�º }ºÓ�¯ºã«

� � ��¯���� ää
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Ij_^eh`_gZ nbabq_kdZy fh^_ev qZklhlghc aZ\bkbfhklb dhwnnbpb_glZ jZkk_ygby a\mdZ \ f_lZeeZo� Wlh iha\hebeh

ihemqblv fZl_fZlbq_kdb_ \ujZ`_gby ^ey dhwnnbpb_glZ jZkk_ygby� kijZ\_^eb\u_ \ rbjhdhf ^bZiZahg_ qZklhl� < bo

hkgh\_ e_`bl kj_^gbc �gZb[he__ \_jhylguc� ^bZf_lj a_j_g b dhgdj_lgu_ agZq_gby mdZaZgguo dhwnnbpb_glh\ gZ ^\mo
qZklhlZo�

$ SK\VLFDO PRGHO LV SURSRVHG RI GHVFULSWLRQ RI IUHTXHQF\ GHSHQGHQFH RI VRXQG VFDWWHULQJ FRHIILFLHQW LQ PHWDOV� 7KLV SHUPLWWHG

GHULYLQJ PDWKHPDWLFDO H[SUHVVLRQV IRU WKH FRHIILFLHQWV RI VFDWWHULQJ� YDOLG LQ D EURDG UDQJH RI IUHTXHQFLHV� 7KH\ DUH EDVHG
RQ WKH DYHUDJH �PRVW SUREDEOH� GLDPHWHU RI JUDLQV DQG VSHFLILF YDOXHV RI WKH DERYH FRHIILFLHQWV RQ WZR IUHTXHQFLHV�
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¹Ë¯ÒäËÓ�Èã	Óº� iã« ª�º�º �¯Ë­�Ë�°« ÒÏäË¯Ò�	

}ºªÁÁÒ�ÒËÓ�© ¯È°°Ë«ÓÒ« �ã	�¯ÈÏm�}È m ÒÏ��ÈËäºä

äÈ�Ë¯ÒÈãË ÓÈ �m�² �È°�º�È²� È �È}ÎË ÏÓÈ�	 °¯Ë�ÓÒË

�ÒÈäË�¯© }¯Ò°�ÈããÒ�ºm� Ò ¯Ë�Ò�	 °Ò°�Ëä� ÒÏ �m�²

�¯ÈmÓËÓÒ® ��� ÒãÒ ���� jãÒ ÒäË�	 ¯ËÏ�ã	�È�©

ÒÏäË¯ËÓÒ® ÓÈ �¯Ë² �È°�º�È²� Ë°ãÒ ÓËÒÏmË°�ÓÈ mË�

ãÒ�ÒÓÈ '

__
� Ò ¯Ë�Ò�	 °Ò°�Ëä� ÒÏ �¯Ë² �¯ÈmÓËÓÒ®�

iã« ¹¯ºmË¯}Ò °¹¯ÈmË�ãÒmº°�Ò m©­¯ÈÓÓ©² °�È�

�Ò°�Ò�Ë°}Ò² ¯È°¹¯Ë�ËãËÓÒ® ��� Ò ��� mº°¹ºã	Ï��

Ëä°« �Ò¹ºmº® �È°�º�Óº® ²È¯È}�Ë¯Ò°�Ò}º® }ºªÁÁÒ�

�ÒËÓ�È ¯È°°Ë«ÓÒ« ÎËãËÏÈ�È¯ä}º °º °¯Ë�ÓÒä �ÒÈ�

äË�¯ºä ÏË¯ÓÈ ���� ää ÒÏ ¯È­º�© >��@ �¯Ò°� ���

�¯Ò ª�ºä º}ÈÏ©mÈË�°«� ��º IS  ���� l��� �ã« °ã��

�È« ��� äºÎÓº °�Ò�È�	 α�  ��� s¹�ä Ò 4  ����

È �ã« ¯È°¹¯Ë�ËãËÓÒ« ��� Û α�  ���� s¹�ä� Ω =
 ����� iÈÓÓ©Ë ¯È°¹¯Ë�ËãËÓÒ« Ò Ò² °¹Ë}�¯Èã	Ó©Ë

¹ãº�Óº°�Ò ¹¯ÒmË�ËÓ© ÓÈ ¯Ò°� ��

�È}Òä º­¯ÈÏºä� äº��� ÒäË�	 äË°�º º­È ¹ºã��

�ËÓÓ©² ¯È°¹¯Ë�ËãËÓÒ«� º�ÓÈ}º m ­ºã	�Ë® °�Ë¹ËÓÒ

º�mË�ÈË� ª}°¹Ë¯ÒäËÓ�Èã	Óº® ÏÈmÒ°Òäº°�Ò ¯È°¹¯Ë�

�ËãËÓÒË ���� º°º­ËÓÓº ÓÈ ÓÒÏ}Ò² �È°�º�È²� tÈ¯È}�

�Ë¯Óº� ��º ¹ºã��ËÓÓºË m©¯ÈÎËÓÒË º}ÈÏ©mÈË�°«

°¹¯ÈmË�ãÒm©ä Ò �ã« äÓº�Ò² �¯��Ò² äË�Èããºm� È

�È}ÎË �ã« ¹º¹Ë¯Ë�Ó©² mºãÓ� �¯Ò�Ëä� }È} ¹º}ÈÏÈã

ÈÓÈãÒÏ� �ã« ¹ºã��ËÓÒ« Ò°�ÒÓÓº�º ÏÓÈ�ËÓÒ« °¯Ë��

ÓË�º ¯ÈÏäË¯È ÏË¯ÓÈ °ãË��Ë� ÏÓÈ�ËÓÒ«� ¹ºã��ËÓÓ©Ë

° ¹ºäº�	
 �ãÒÁºm� �äÓºÎÒ�	 ÓÈ �����

�� �ÈÓ�È� �� i�� �Òm�Ò� p� l� lË²ÈÓÒ}È °¹ãº�Ó©²
°¯Ë�� l�� sÈ�}È ����� Û ��� °�

�� nÒÏÒ�Ë°}È« È}�°�Ò}È ��º� ¯Ë�� ��lªÏºÓÈ� �Ë¯� F
ÈÓ�ã� ���� ��k� Û l�� sÈ�}È Û ����� Û ��� °�

�� �¯�ªãã c�� wã	­È�ä  ��  Ò} r� �ã	�¯ÈÏm�}ºm©Ë äË�º�©
m ÁÒÏÒ}Ë �mË¯�º�º �ËãÈ ��Ë¯� ° ÈÓ�ã� Û l�� sÈ�}È�
����� Û ��� °�

�� sºÏ�¯Ëm {� n�� nË�º¯Ò�ËÓ}º s� {� lºãË}�ã«¯ÓÈ«
È}�°�Ò}È� Û l�� {©°�È« �}ºãÈ� ����� Û ��� °�

�� lË¯}�ãºm �� �� �º�ãº�ËÓÒË Ò �ÒÁÁ�ÏÓºË ¯È°°Ë«ÓÒË
�ã	�¯ÈÏm�}È m äË�ÈããÈ² ��y�¯Ó� �Ë²Ó� ÁÒÏ� Û ��� Û
{©¹��� Û ����� Û v� ����Ü�����

�� 0DVRQ :� 3�� 0FVNLPDQ +� )� $WWHQXDWLRQ DQG VFDWWH �
ULQJ RI KLJK IUHTXHQF\ VRXQG ZDYH V LQ PHWDOV DQG JODV �
VH V ��-� $FRXV W� 6RF� $PH U� Û ����� Û ¢��� Û 3�
���Ü����

�� �ÒÁ�Ò� j� l�� �È¯²ºäºm°}Ò® �� i� z �Ëº¯ÒÒ ¯È°¹¯º°�
�¯ÈÓËÓÒ« �ã	�¯ÈÏm�}ºm©² mºãÓ m ¹ºãÒ}¯Ò°�ÈããÈ² ��
y�¯Ó� �Ë º¯� ÁÒÏ� Û ��� Û {©¹�� Û �� Û �����

�� lË¯}�ãºm �� �� j°°ãË�ºmÈÓÒË ¯È°°Ë«ÓÒ« �ã	�¯ÈÏm�}È m
äË�ÈããÈ²���Èä ÎË� Û ��� Û {©¹��� Û ����� Û v� ��Ü���

�� lË¯}�ãºm �� �� �¯ÒäËÓËÓÒË �ã	�¯ÈÏm�}È �ã« Ò°°ãË �
�ºmÈÓÒ« °�¯�}��¯© °�ÈãË® ���Èä ÎË � Û ��� Û {©¹���
Û ����� Û v�����Ü�����

��� lË¯}�ãºm �� ��� lË¯}�ãºmÈ {� l� �Ë}�ÒÒ ¹º ÁÒÏÒ}Ë
�ã	�¯ÈÏm�}È� Û �È�ÈÓ¯º�� ����� Û �� °�

��� iÈÓÒãºm {� s� z ¯È°�Ë�� }ºªÁÁÒ�ÒËÓ�È ÏÈ��²ÈÓÒ« �¹¯��
�Ò² mºãÓ ¹¯Ò ¯È°°Ë«ÓÒÒ m ¹ºãÒ}¯Ò°�ÈããÒ�Ë°}Ò² °¯Ë�È²
��iËÁË}�º°}º¹Ò«� Û¢ �� Û ����� Û v� ��Ü���

��� {º¯ºÓ}ºmÈ �� {�� {º¯ºÓ}ºm v� s� v¹Ë}�¯Èã	Ó©® äË�º�
º¹¯Ë�ËãËÓÒ« �mË¯�º°�Ò ����ÓÈ� ���Èä ÎË � Û �����
Û ¢ �� Û v� ��Ü���

��� tÒä�ËÓ}º s� {�� rº­¯ºm {� k� sË¯ÈÏ¯��È
�Ò® }ºÓ��
¯ºã	 m ²ÒäÒ�Ë°}ºä Ò ÓËÁ�«Óºä äÈ�ÒÓº°�¯ºËÓÒÒ� Û
l�� lÈ�ÒÓº°�¯ºËÓÒË � ����� Û ��� °�

��� iº¯ºÁËËm k� ��� cºÎ}ºm {� j� sË¯ÈÏ¯��È
�ÒË ÁÒÏÒ�
�Ë°}ÒË äË�º�© ÒÏäË¯ËÓÒ« �mË¯�º°�Ò� Û l�� lÈ�Ò�
Óº°�¯ºËÓÒË � ����� Û �� °�

��� �º¯�}ºm s� n� | mãÒ«ÓÒÒ ¹º�ãº�ËÓÒ« ÓÈ ¯È°¹¯º°��
¯ÈÓËÓÒË �¹¯��Ò² Òä¹�ã	°ºm �km�º¯ËÁ� �Ò°� Û l�� Û
�����

��� sË¯ÈÏ¯��È
�Ò® }ºÓ�¯ºã	� zÓÒ�È �� k}�°�Ò�Ë°}ÒË äË �
�º�© }ºÓ�¯ºã« �j� s� p¯äºãºm� s� �� kãË�ÒÓ� k� j�
�º�È¹ºm ���º� ¯Ë�� {�{�v�²º¯�}ºmÈ� Û l�� {©°��
�}�� ����� Û ��� °�

��� sË¯ÈÏ¯��È
�Ò® }ºÓ�¯ºã	 Ò �ÒÈ�Óº°�Ò}È ��º� ¯Ë��
{� {� zã
ËmÈ� Û l�� sÈ�}È� ����� Û ��� °�

vÈÓ}���Ë�Ë¯­�¯�� ÒÓ�� äÈ�ÒÓº°�¯ºËÓÒ«�
s�� ½{j�|c�� lº°}mÈ

�º°��¹ÒãÈ m ¯Ë�È}�Ò

����������

cÒ°� ��w}°¹Ë¯ÒäËÓ�Èã	Ó©Ë ¯È°¹¯Ë�ËãËÓÒ« }ºªÁÁÒ�ÒËÓ�È
º°ãÈ­ãËÓÒ« Ïm�}È α�I� ��� Ò Ë �º °¹Ë}�¯Èã	Óº® ¹ãº�Óº°�Ò
β�W� ��� ° ¹¯ÒäËÓËÓÒËä ¯È°¹¯Ë�ËãËÓÒ® ¹º Áº¯ä�ãË ��� Û
�D� Ò ��� Û �­�

cÒ°� �� w}°¹Ë¯ÒäËÓ�Èã	Ó©Ë ÏÓÈ�ËÓÒ« }ºªÁÁÒ�ÒËÓ�È º°�
ãÈ­ãËÓÒ« Ïm�}È ��� Ò Ë �º °¹Ë}�¯Èã	Óº® ¹ãº�Óº°�Ò ���

�� °£³«¦µ£¯¨�½ ¢¦�¡«¬¯°¦¨� ¦ «£®�¥®±¶�¼·¦§ ¨¬«°®¬©º� �������
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�� �� ��¡psz|� {� �� rpcz��k

Bkke_^m_lky aZ\bkbfhklv Zfieblm^u ^hgguo kb]gZeh\ gZ \uoh^_ ijyfh]h iv_ahwe_dljbq_kdh]h ij_h[jZah\Zl_ey

�IWI� ijb jZaebqghc ^ebl_evghklb baemqZ_fuo bfimevkh\ b jZaebqghcnhjf_ Zdlb\ghc ih\_joghklb ij_h[jZah\Zl_ey�

'HSHQGHQFH RI WKH DPSOLWXGH RI ERWWRP VLJQDOV DW WKH RXWSXW RI D GLUHFW SLH]RHOHFWULF WUDQVGXFHU LV VWXGLHG DW GLIIHUHQW

GXUDWLRQ RI WKH HPLWWHG SXOVHV DQG GLIIHUHQW VKDSH RI WKH DFWLYH VXUIDFH RI WKH WUDQVGXFHU�

~ÈmÒ°Òäº°�	 Èä¹ãÒ���© �ºÓÓº�º °Ò�ÓÈãÈ º� ¯È°�

°�º«ÓÒ« äËÎ�� ¹¯Ëº­¯ÈÏºmÈ�ËãËä Ò º�¯ÈÎÈ
�Ë®

¹ãº°}º°�	
 ÒäËË� ­ºã	�ºË ¹¯Ò}ãÈ�ÓºË ÏÓÈ�ËÓÒË�

|ÓÈ Ò°¹ºã	Ï�Ë�°« ¹¯Ò ÒÏäË¯ËÓÒÒ ª}mÒmÈãËÓ�Óº�º

¯ÈÏäË¯È �ËÁË}�È ° ¹ºäº�	
 kci��ÒÈ�¯Èää �¹¯Ò
�°ãºmÒÒ� ��º }ÈãÒ­¯ºm}È ªãË}�¯ºÈ}�°�Ò�Ë°}º�º

�¯È}�È �ËÁË}�º°}º¹È ¹¯ºmº�Ò�°« ¹º �ºÓÓºä� ª²º�

°Ò�ÓÈã��� È �È}ÎË ¹¯Ò ÒÏäË¯ËÓÒÒ }ºªÁÁÒ�ÒËÓ�È

¹º�ãº�ËÓÒ« ¹¯º�ºã	Ó©² mºãÓ ¹º äË�º�� äÓº�º}�

¯È�Ó©² º�¯ÈÎËÓÒ®� {º m°Ë² ª�Ò² °ã��È«² Ò°¹ºã	�

Ï�
� °�ÈÓ�È¯�Ó�
 ÏÈmÒ°Òäº°�	� ¹¯ÒmË�ËÓÓ�
 ÓÈ

�¯ÈÁÒ}Ë °ºmäË°�Óº ° kci��ÒÈ�¯ÈääÈäÒ >�@� |��

ÓÈ}º ÒÏmË°�Óº� ��º ª�È ÏÈmÒ°Òäº°�	 ¹ºã��ËÓÈ �ã«

�w� ° È}�ÒmÓº® ¹ºmË¯²Óº°�	
 }¯��ãº® �ÒãÒ ­ãÒÏ�

}º® } ÓË®� Áº¯ä© Ò� ¹º�mÒ�Òäºä�� ¹¯Ò Ò°¹ºã	�

ÏºmÈÓÒÒ Òä¹�ã	°Ó©² °Ò�ÓÈãºm ÓË}º�º¯º® º¹¯Ë�Ë�

ãËÓÓº® �ãÒ�Ëã	Óº°�Ò� p°ãÒ Áº¯äÈ �w�� }º�º¯�


¹¯Ò²º�Ò�°« Ò°¹ºã	ÏºmÈ�	 ¹º �Ëä ÒãÒ ÒÓ©ä °º�

º­¯ÈÎËÓÒ«ä� Ò �ãÒ�Ëã	Óº°�	 Ò°¹ºã	Ï�Ëäº�º °Ò��

ÓÈãÈ º�}ãºÓ«
�°« º� �}ÈÏÈÓÓ©² m©�Ë� �º Ò °ÈäÈ

ÏÈmÒ°Òäº°�	 Èä¹ãÒ���© �ºÓÓº�º °Ò�ÓÈãÈ º� ¯È°�

°�º«ÓÒ« äºÎË� ÒÏäËÓÒ�	°«� �º��È Ò°¹ºã	ÏºmÈÓÒË

°�ÈÓ�È¯�Óº® }¯Òmº® ¹ºmãË�Ë� ÏÈ °º­º® ¹º�¯Ë�Óº°�Ò

ÒÏäË¯ËÓÒ«� ~È�È�È �ÈÓÓº® ¯È­º�© °º°�ºÒ� m �ºä�

��º­©� ¹ºã��Òm ÏÈmÒ°Òäº°�	 Èä¹ãÒ���© �ºÓÓº�º

°Ò�ÓÈãÈ º� ¯È°°�º«ÓÒ« ¯È°�Ë�Ó©ä ¹��Ëä� Ò°°ãË�

�ºmÈ�	 mãÒ«ÓÒË ÓÈ ª�� ÏÈmÒ°Òäº°�	 �m�² ÁÈ}�º¯ºm�

Áº¯ä© È¹Ë¯��¯©�w� Ò �ãÒ�Ëã	Óº°�Ò Òä¹�ã	°Óº�º
°Ò�ÓÈãÈ�

cÈ°�Ë�Ó©® Èã�º¯Ò�ä� v ¹¯ÒmãË�ËÓÒËä ¹¯Ëº­�

¯ÈÏºmÈÓÒ« n�¯	Ë ¯È°�Ë� ª²º�°Ò�ÓÈãÈ ÓÈ m©²º�Ë

�w� °mº�Ò�°« } ¹º°ãË�ºmÈ�Ëã	Óº°�Ò ¯È°�Ë�ºm �ã«

}ÈÎ�º® ÒÏ �È°�º� °¹Ë}�¯È °Ò�ÓÈãÈ �¹¯Ò °ºº�mË��

°�m�
�Ë® Ë�º �Ò°}¯Ë�ÒÏÈ�ÒÒ� ° ¹º°ãË��
�Òä ¹¯Ò�

äËÓËÓÒËä º­¯È�Óº�º ¹¯Ëº­¯ÈÏºmÈÓÒ« n�¯	Ë� { °mº


º�Ë¯Ë�	� ¯È°�Ë� ÓÈ }ÈÎ�º® ÒÏ �È°�º� °¹Ë}�¯È m}ã
�

�ÈË� m °Ë­« ¯Ë�ËÓÒË ÏÈ�È�Ò ÒÏã��ËÓÒ«� º�¯ÈÎËÓÒ«

Ò ¹¯ÒËäÈ º�¯ÈÎËÓÓ©² ¹¯Ëº­¯ÈÏºmÈ�ËãËä mºãÓ� cË�

�ËÓÒË ¹Ë¯mº® Ò �¯Ë�	Ë® ÏÈ�È� m °�¯º�º® ¹º°�ÈÓºm}Ë

�¯��Óº�º°�ÒÎÒäº� �ºª�ºä� >�� �@ ä© ¹¯Ò­Ë�ÓËä

} �¹¯º�ËÓÒ«ä� ­ºãËË �Ë�Èã	ÓºË º­°�Î�ËÓÒË }º�

�º¯©² äºÎÓº ÓÈ®�Ò m ¯È­º�È² >�� �@� �¹¯º�ËÓÒ«

°mº�«�°« } �ºä�� ��º mºÏ�Ë®°�mÒË �w� ÓÈ °¯Ë��

È¹¹¯º}°ÒäÒ¯ºmÈÓº °�º¯ºÓÓÒäÒ Óº¯äÈã	Ó©äÒ ÓÈ¹�

¯«ÎËÓÒ«äÒ� ¯ÈmÓºäË¯Óº ¯È°¹¯Ë�ËãËÓÓ©äÒ ÓÈ ¹ãº�

�È�}Ë }ºÓ�È}�È� È ªãË}�¯Ò�Ë°}Ò® °Ò�ÓÈã ÓÈ m©²º�Ë

�w� m ¯ËÎÒäË ¹¯ÒËäÈ °�Ò�ÈË�°« ¹¯º¹º¯�ÒºÓÈã	�

Ó©ä ÒÓ�Ë�¯Èã� ¹º ¹ºmË¯²Óº°�Ò }ºÓ�È}�È º� mËãÒ�

�ÒÓ© Óº¯äÈã	Óº�º °äË�ËÓÒ« m º�¯ÈÎËÓÓº® º� �ÓÈ

mºãÓË� cÈ°�Ë� ¹ºã« °Ò�ÓÈãÈ� º�¯ÈÎËÓÓº�º º� �ÓÈ�

¹¯ºmº�Ò�°« m °�¯º�º® ¹º°�ÈÓºm}Ë�

�¯ÒäËÓ«« �m�äË¯ÓºË ¹¯Ëº­¯ÈÏºmÈÓÒË n�¯	Ë }

¯È°¹¯Ë�ËãËÓÒ
 äË²ÈÓÒ�Ë°}Ò² ÓÈ¹¯«ÎËÓÒ®� °ºÏ�È�

mÈËä©² �w� ÓÈ ¹ºmË¯²Óº°�Ò �¹¯��º�º °ãº«� ¹¯Ë��

°�ÈmÒä ª�º ¯È°¹¯Ë�ËãËÓÒË m mÒ�Ë °ºmº}�¹Óº°�Ò

¹¯º°�¯ÈÓ°�mËÓÓ©² �È¯äºÓÒ}� }ÈÎ�º® ÒÏ }º�º¯©²

°ºº�mË�°�m�
� m º­�ËäË °¯Ë�© �mË mºãÓ©� ¹¯º�

�ºã	ÓÈ« Ò °�mÒ�ºmÈ«� w�Ò mºãÓ© Ò°¹©�©mÈ
� äÓº�

�º}¯È�Ó©Ë º�¯ÈÎËÓÒ« ÓÈ �¯ÈÓÒ�È² °ãº«� ¹¯Ë�Ë¯�

¹ËmÈ« ¹¯Ò }ÈÎ�ºä º�¯ÈÎËÓÒÒ mÏÈÒäÓ�
 �¯ÈÓ°Áº¯�

äÈ�Ò
� �¯Ò ¯È°�Ë�Ë Èä¹ãÒ���© Òä¹�ã	°Óº�º °Ò��

ÓÈãÈ� ¹ºã��ÈËäº�º m ¯ËÏ�ã	�È�Ë 1�}¯È�Óº�º º�¯È�

ÎËÓÒ«� ¹¯Ë�¹ºãºÎÒä� ��º� �� º­Ë �¯ÈÓÒ�© ¹¯Ò

¯È°�Ë�Ë º�¯ÈÎËÓÒ« äºÎÓº ¯È°°äÈ�¯ÒmÈ�	 }È} °mº�
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<i_j\u_ k^_eZgZ ihiuldZ kbkl_fZlbabjh\Zlv j_gl]_ghkdhibq_kdb_ b kljmdlmjhf_ljbq_kdb_ ihdZaZl_eb� ih\_j�

oghklgmx dhgp_gljZpbxf_lZeebq_kdh]h k_j_[jZ�lhesbgm wfmevkbhgguo keh_\ jhkkbckdbo b aZjm[_`guol_ogbq_kdbo

jZ^bh]jZnbq_kdbo ie_ghd �JI�� Ie_gdb k]jmiibjh\Zgu ih deZkkZf \ khhl\_lkl\bb k j_dhf_g^h\Zgguf \ Jhkkbckdhc

N_^_jZpbb �JN� klZg^Zjlhf ©Dhgljhev g_jZajmrZxsbc� JZ^bh]jZnbq_kdbc f_lh^ª� Ijh\_^_gh kjZ\g_gb_ p_g l_o�

gbq_kdbo JI gZ jhkkbckdhf jugd_�

$ ILUVW DWWHPSW KDV EHHQ PDGH WR V\VWHPDWL]H WKH ;�UD\ VHQVLWRPHWULF DQG VWUXFWXURPHWULF LQGLFHV� VXUIDFH FRQFHQWUDWLRQ RI

PHWDOOLF VLYHU� WKLFNQHVV RI HPXOVLRQ OD\HUV RI 5XVVLDQ DQG IRUHLJQ WHFKQLFDO ;�UD\ ILOPV� )LOPV DUH JURXSHG LQWR FODVVHV
DFFRUGLQJ WR WKH ©1RQGHVWXFWLYH 7HVWLQJ� ;�UD\ PHWKRGª VWDQGDUG� UHNRPPHQGHG LQ WKH 5XVVLDQ )HGHUDWLRQ �5)�� 3ULFHV

RI WHFKQLFDO ;�UD\ ILOPV LQ WKH 5XVVLDQ PDUNHW DUH FRPSDUHG�
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ä© �� { äÒ¯Ë ÓË¯ÈÏ¯��� }ºÓ�¯ºã«� Û ����� Û ¢ �� Û
v� �Ü���

�� |­º¯��ºmÈÓÒË Ò äÈ�Ë¯ÒÈã© �ã« ÓË¯ÈÏ¯��È
�Ë�º }ºÓ�¯º�
ã«� zÈ�Èãº� ÁÒ¯ä© ½zº�È}�� Û l�� k| ½jÓ��°�¯Ò«�°Ë¯�
mÒ°�� ����� Û �� °�

�� cÈ�Òº�¯ÈÁÒ�Ë°}ÒË ¹ãËÓº�Ó©Ë °Ò°�Ëä© v�c�z��cjzv�
zÈ�Èãº� ÁÒ¯ä© ½k�ÁÈ��ËmË¯��� Û ~k| ½rp�nj�� �����
Û �� °�

�� {6 (1 ����������� sË¯ÈÏ¯��È
�Ò® }ºÓ�¯ºã	 Û ¹¯º�
ä©�ãËÓÓÈ« ¯È�Òº�¯ÈÁÒ�Ë°}È« ¹ãËÓ}È�  È°�	 �� zãÈ°°ÒÁÒ�
}È�Ò« °Ò°�Ëä ¹ãËÓº} �ã« ¹¯ºä©�ãËÓÓº® ¯È�Òº�¯ÈÁÒÒ�

�� %6 (1 ����������� sË¯ÈÏ¯��È
�Ò® }ºÓ�¯ºã	 Û ¹¯º�
ä©�ãËÓÓÈ« ¯È�Òº�¯ÈÁÒ�Ë°}È« ¹ãËÓ}È�  È°�	 �� zºÓ�¯ºã	

¹¯º�Ë°°ºm º­¯È­º�}Ò ¹ãËÓ}Ò ° ¹ºäº�	
 °¹¯Èmº�Ó©² �ÈÓ�
Ó©²�

�� {6 (1 ��������� sË¯ÈÏ¯��È
�Ò® }ºÓ�¯ºã	 Û º­�ÒË
¹¯ÒÓ�Ò¹© ¯È�Òº�¯ÈÁÒ�Ë°}º�º }ºÓ�¯ºã« äË�ÈããÒ�Ë°}Ò²
äÈ�Ë¯ÒÈãºm ¯ËÓ��ËÓºm°}ÒäÒ Ò γ�ã��ÈäÒ�

�� ,62 �������� sË¯ÈÏ¯��È
�Ò® }ºÓ�¯ºã	� ¹¯ºä©�ãËÓÓ©Ë
¯È�Òº�¯ÈÁÒ�Ë°}ÒË ¹ãËÓ}Ò�  È°�	 �� zãÈ°°ÒÁÒ}È�Ò« °Ò°�
�Ëä ¹ãËÓº} �ã« ¹¯ºä©�ãËÓÓº® ¯È�Òº�¯ÈÁÒÒ�

��� ,62 �������� sË¯ÈÏ¯��È
�Ò® }ºÓ�¯ºã	� ¹¯ºä©�ãËÓÓ©Ë
¯È�Òº�¯ÈÁÒ�Ë°}ÒË ¹ãËÓ}Ò�  È°�	 �� zãÈ°°ÒÁÒ}È�Ò« °Ò°�
�Ëä ¹ãËÓº} �ã« ¹¯ºä©�ãËÓÓº® ¯È�Òº�¯ÈÁÒÒ�

��� {6 p1 ����������� $UV�ZHOGHG MRLQWV LQ DOXPLQLXP DQG LWV
ZLHOGDEOH DOOR\V Û *XLGDQFH RQ TXDOLWDWLYH OHYHOV IRU LP�
SHUIHFWLRQV�

��� {6 p1 ����������� sË¯ÈÏ¯��È
�Ò® }ºÓ�¯ºã	 Û }È�Ë°�mº
ÒÏº­¯ÈÎËÓÒ« ÓÈ ¯È�Òº�¯ÈääÈ²� jÓ�Ò}È�º¯© }È�Ë°�mÈ
ÒÏº­¯ÈÎËÓÒ«� º¹¯Ë�ËãËÓÒË mËãÒ�ÒÓ© ÓË¯ËÏ}º°�Ò ÒÏº­¯È�
ÎËÓÒ«�

��� ,62 ���������� nº�º�¯ÈÁÒ«� �¯«äºË ª}°¹ºÓÒ¯ºmÈÓÒË äË�
�Ò�ÒÓ°}Ò² Ò Ï�­Ó©² ¯È�Òº�¯ÈÁÒ�Ë°}Ò² ¹ãËÓº}�¹¯º�Ë°°
°ºº�Óº�ËÓÒ«� |¹¯Ë�ËãËÓÒË ,62 ��m°�mÒ�Ëã	Óº°�Ò Ò °¯Ë��
ÓË�º �¯È�ÒËÓ�È�

��� km��°�ÒÓºmÒ� z� k� |°Óºm© Áº�º�¯ÈÁÒ�Ë°}º® äË�¯º�
ãº�ÒÒ� Û l�� �Ë�¹¯ºä­©�ÒÏ�È�� �����

��� �|v� ����Ü��� nº�º�¯ÈÁÒ�Ë°}È« °ËÓ°Ò�ºäË�¯Ò«� �Ë¯äÒ�
Ó©� º¹¯Ë�ËãËÓÒ« Ò ­�}mËÓÓ©Ë º­ºÏÓÈ�ËÓÒ« mËãÒ�ÒÓ� Û
l�� �º°� }ºäÒ�Ë� vvvc ¹º °�ÈÓ�È¯�Èä� �����

��� |v� �������Ü��� lÈ�Ë¯ÒÈã© Áº�º�¯ÈÁÒ�Ë°}ÒË �Ë¯Óº�­Ë�
ã©Ë ÓÈ ¹¯ºÏ¯È�Óº® ¹º�ãºÎ}Ë� lË�º� ¯ËÓ��ËÓº°ËÓ°Ò�ºäË��
¯Ò�Ë°}º�º Ò°¹©�ÈÓÒ« ¯ËÓ��ËÓº�¯ÈÁÒ�Ë°}Ò² Ò Áã
º¯º�¯È�
ÁÒ�Ë°}Ò² ¹ãËÓº}� Û l�� �º°� }ºäÒ�Ë� vvvc ¹º
°�ÈÓ�È¯�Èä� �����

��� sºäËÓ}ãÈ��¯Ó©® }È�Èãº� °Ë¯Ò®Óº m©¹�°}ÈËäº® ¹¯º��}�
�ÒÒ� Û |k| ½�È°äÈ�tºã�ÒÓ��� ����� Û �� °�

H:H ©LZkfZ�Ohe^bg]ª�
DZaZgv� JN

IhklmibeZ \ j_^Zdpbx
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�����������	�
����

y�¯ÓÈã ½�Ë²ÓÒ�Ë°}È« �ÒÈ�Óº°�Ò}È Ò ÓË¯ÈÏ¯��È
�Ò® }ºÓ�¯ºã	� m²º�Ò� m ¹Ë¯Ë�ËÓ	 ��mË¯Î�ËÓÓ©²
{kz �}¯ÈÒÓ© ÒÏ�ÈÓÒ®� ¹�­ãÒ}È�ÒÒ m }º�º¯ºä ÏÈ°�Ò�©mÈ
�°« }È} º­«ÏÈ�Ëã	Ó©Ë �ã« °ºÒ°}È�ËãË®
��ËÓ©² °�Ë¹ËÓË®�

{kz �}¯ÈÒÓ© ¹¯ÒÓ«ã ÓºmºË ¹º°�ÈÓºmãËÓÒË º� ���������� �� ¢ ������� ½�¯º ¹��mÒ�ËÓÓ« mÒäº�
�º ÁÈ²ºmÒ² mÒ�ÈÓ	� mÓË°ËÓÒ² �º ¹Ë¯Ëã�}�m {kz �}¯È�ÓÒ�� { °ºº�mË�°�mÒÒ ° ª�Òä ¹º°�ÈÓºmãËÓÒËä
¯Ë�È}�ÒºÓÓ©Ë }ºããË�ÒÒ ÓÈ��Ó©² °¹Ë�ÒÈãÒÏÒ¯ºmÈÓÓ©² ÒÏ�ÈÓÒ®� ¹¯ÒÏÓÈmÈËä©² {kz� �ºãÎÓ©
¹¯ÒÓÒäÈ�	 } ¹Ë�È�Ò �ºã	}º �Ë °�È�	Ò� }º�º¯©Ë ÒäË
� °ãË��
�ÒË ÓËº­²º�Òä©Ë ªãËäËÓ�©�

• ¹º°�ÈÓºm}È ¹¯º­ãËä© m º­�Ëä mÒ�Ë Ò ËË °m«Ï	 ° mÈÎÓË®�ÒäÒ ÓÈ��Ó©äÒ ÒãÒ ¹¯È}�Ò�Ë°}ÒäÒ
ÏÈ�ÈÓÒ«äÒ

• ÈÓÈãÒÏ ¹º°ãË�ÓÒ² �º°�ÒÎËÓÒ® Ò ¹�­ãÒ}È�Ò®� m }º�º¯©² ÓÈ�È�º ¯Ë�ËÓÒË �ÈÓÓº® ¹¯º­ãËä©
Ò ÓÈ }º�º¯©Ë °°©ãÈË�°« Èm�º¯

• m©�ËãËÓÒË ÓË¯Ë�ËÓÓ©² ¯ÈÓËË �È°�Ë® º­�Ë® ¹¯º­ãËä©� }º�º¯º® ¹º°m«�ËÓÈ �ÈÓÓÈ« °�È�	«

• Áº¯ä�ãÒ¯ºm}È �ËãË® °�È�	Ò �¹º°�ÈÓºm}È ÏÈ�È�Ò�

• ÒÏãºÎËÓÒË º°ÓºmÓº�º äÈ�Ë¯ÒÈãÈ Ò°°ãË�ºmÈÓÒ« ° ¹ºãÓ©ä º­º°ÓºmÈÓÒËä ¹ºã��ËÓÓ©² ÓÈ��Ó©²
¯ËÏ�ã	�È�ºm

• m©mº�© ÒÏ ¹¯Ë�°�ÈmãËÓÓº�º Ò°°ãË�ºmÈÓÒ« Ò ¹Ë¯°¹Ë}�Òm© �Èã	ÓË®�Ò² Ò°°ãË�ºmÈÓÒ® m �ÈÓÓºä
ÓÈ¹¯ÈmãËÓÒÒ�

v¹Ë�ÒÈãÒÏÒ¯ºmÈÓÓ©ä ��ËÓ©ä °ºmË�Èä ¹¯Ò ¹¯ÒËäË } ÏÈ�Ò�Ë �Ò°°Ë¯�È�ÒºÓÓ©² ¯È­º� ¹¯Ë�¹Ò°ÈÓº
ÏÈ°�Ò�©mÈ�	 °�È�	Ò� º¹�­ãÒ}ºmÈÓÓ©Ë� ÓÈ�ÒÓÈ« ° ÁËm¯Èã« ���� �º�È� �ºã	}º ¹¯Ò �°ãºmÒÒ m©¹ºãÓËÓÒ«
ÒÏãºÎËÓÓ©² m©�Ë �¯Ë­ºmÈÓÒ®�

{ °m«ÏÒ ° ª�Òä ¯Ë�È}�Ò« Î�¯ÓÈãÈ ½�Ë²ÓÒ�Ë°}È« �ÒÈ�Óº°�Ò}È Ò }ºÓ�¯ºã	� ­��Ë� ¹¯ÒÓÒäÈ�	
} ¹Ë�È�Ò �ºã	}º �Ë °�È�	Ò� }º�º¯©Ë º�mË�È
� �¯Ë­ºmÈÓÒ«ä {kz �}¯ÈÒÓ©�

J_^ZdpbhggZy dhee_]by `mjgZeZ

�� °£³«¦µ£¯¨�½ ¢¦�¡«¬¯°¦¨� ¦ «£®�¥®±¶�¼·¦§ ¨¬«°®¬©º� �������
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JZkkfZljb\Z_lky fh^_evgZy aZ^ZqZ \hkklZgh\e_gby ijhkljZgkl\_ggh]h jZkij_^_e_gby jZ^bZevguo gZijy`_gbc \

klZevghf ebklh\hf h[jZap_ k dhgp_gljZlhjhf gZijy`_gbc \ \b^_ pbebg^jbq_kdh]h rlbnlZ f_lh^hf mevljZa�

\mdh\hc �MA� j_dhgkljmdlb\ghc lhfh]jZnbb� Ijb\h^ylky j_amevlZlu l_hj_lbq_kdh]h ZgZebaZ fh^_evghc aZ^Zqb

hlghkbl_evgh ihemq_gby jZkq_lguo khhlghr_gbc ^ey hp_gdb jZ^bZevguo gZijy`_gbc \ l_e_ rlbnlZ b \ hdj_k�

lghklb ]jZgbpu rlbnl�ieblZ� Z lZd`_ j_amevlZlu wdki_jbf_glZevguo bkke_^h\Zgbc� ijh\_^_gguo gZ MA lh�

fh]jZn_ 867������

7KH SDSHU DQDO\VHV WKH PRGHO SUREOHP RI UHVWRUDWLRQ RI WKH VSDWLDO GLVWULEXWLRQ RI UDGLDO VWUHVVHV LQ D VWHHO VKHHW VDPSOH

ZLWK D VWUHVV UDLVHU LQ WKH IRUP RI D F\OLQGULFDO SLQ E\ WKH PHWKRG RI XOWUDVRQLF UHFRQVWUXFWLYH WRPRJUDSK\� 5HVXOWV RI

WKHRUHWLFDO DQDO\VLV RI D PRGHO SUREOHP DUH JLYHQ LQ UHODWLRQ WR WKH FDOFXODWHG UHODWLRQVKLSV IRU HYDOXDWLRQ RI UDGLDO VWUHVVHV

LQ WKH SLQ ERG\ DQG LQ WKH YLFLQLW\ RI SLQ�SODWH� DV ZHOO DV WKH UHVXOWV RI H[SHULPHQWDO LQYHVWLJDWLRQV� FRQGXFWHG LQ 867�����

XOWUDVRQLF WRPRJUDSK�

|�Óº® ÒÏ ÓÈÒ­ºãËË È}��Èã	Ó©² �Ë²ÓÒ�Ë°}Ò² ¹¯º­�

ãËä «mã«Ë�°« ¹¯º­ãËäÈ ÓË¯ÈÏ¯��È
�Ë�º }ºÓ�¯ºã«

�sz� ÓÈ¹¯«ÎËÓÓº��ËÁº¯äÒ¯ºmÈÓÓº�º °º°�º«ÓÒ«

äÈ�Ë¯ÒÈãÈ }ºÓ°�¯�}�Ò® ÓÈ m°Ë² ª�È¹È² äºÓ�ÈÎÈ�

Ò°¹©�ÈÓÒ® Ò ª}°¹ã�È�È�ÒÒ� v ª�º® �Ëã	
 Ò°¹ºã	�

Ï�
�°« ¯ÈÏÓºº­¯ÈÏÓ©Ë ÁÒÏÒ�Ë°}ÒË äË�º�© �ËÓÏº�

äË�¯ÒÒ �ªãË}�¯Ò�Ë°}ÒË� äÈ�ÓÒ�Ó©Ë� ¯ËÓ��ËÓºm°}ÒË�

Ò ��¹��� { ¹º°ãË�ÓÒË ��Ü�� ãË� ÒÓ�ËÓ°ÒmÓº ¯ÈÏ�

mÒmÈ
�°« È}�°�Ò�Ë°}ÒË� È º°º­ËÓÓº �~ äË�º�© �Ò�

È�Óº°�Ò}Ò Ò º�ËÓ}Ò ÓÈ¹¯«ÎËÓÓº��ËÁº¯äÒ¯ºmÈÓÓº�

�º °º°�º«ÓÒ«� }º�º¯©Ë ­ÈÏÒ¯�
�°« ÓÈ ªÁÁË}�Ë

È}�°�º�¹¯��º°�Ò >�Ü�@�

zÈ} ÒÏmË°�Óº� ¹¯Ò mÓ��¯ËÓÓÒ² ÒãÒ ¹¯ÒãºÎËÓ�

Ó©² ÒÏmÓË ÓÈ¹¯«ÎËÓÒ«² äÈ�Ë¯ÒÈã� °Èä ¹º °Ë­Ë

ÒÏº�¯º¹Ó©®� °�ÈÓºmÒ�°« �mº«}º¹¯Ëãºäã«
�Òä�

nÒÏÒ�Ë°}Ò ª�º ºÏÓÈ�ÈË�� ��º °}º¯º°�	 ¹º¹Ë¯Ë�Óº®

�~ mºãÓ©� Óº¯äÈã	Óº® } ÓÈ¹¯ÈmãËÓÒ
 ÓÈ¹¯«ÎË�

ÓÒ«� ¯ÈÏÓÈ« m ÏÈmÒ°Òäº°�Ò º� �º�º� ÓÈ¹¯ÈmãËÓÒË

ãÒ Ë�º }ºãË­ÈÓÒ® �¹ºã«¯ÒÏÈ�Ò«� ¹È¯ÈããËã	Óº ÒãÒ

¹Ë¯¹ËÓ�Ò}ã«¯Óº ÓÈ¹¯ÈmãËÓÒ
 ÓÈ¹¯«ÎËÓÒ®� tº�«

¯ÈÏÓº°�	 m °}º¯º°�«²� }È} °mÒ�Ë�Ëã	°�m�
� ª}°�

¹Ë¯ÒäËÓ�Èã	Ó©Ë Ò°°ãË�ºmÈÓÒ«� ÓËÏÓÈ�Ò�Ëã	ÓÈ� º��

ÓÈ}º ²È¯È}�Ë¯ ÒÏäËÓËÓÒ« °}º¯º°�Ë® ÏÈäË�Óº

¯ÈÏãÒ�ÈË�°«� vº�ãÈ°Óº ¯ËÏ�ã	�È�Èä ª}°¹Ë¯ÒäËÓ�

�Èã	Ó©² Ò°°ãË�ºmÈÓÒ® ÓÈ ãÒ°�ºm©² º­¯ÈÏ�È² ÒÏ

¯ÈÏÓ©² äÈ�Ë¯ÒÈãºm� ¹¯ÒmË�ËÓÓ©² m Ò�º�ºmº® ¯È­º�Ë

¹º Ò°°ãË�ºmÈÓÒ
 È}�°�º�¹¯��º°�Ò äÈ�Ë¯ÒÈãºm >�@�

¹¯Ò º�Óºº°Óºä °ÎÈ�ÒÒ ÏÈ}ºÓºäË¯Óº°�Ò ²È¯È}�Ë¯È

ÒÏäËÓËÓÒ« °}º¯º°�Ò ¹º¹Ë¯Ë�Ó©² �~ mºãÓ ° ¯ÈÏÓº®

¹ºã«¯ÒÏÈ�ÒË® äºÎÓº °Áº¯ä�ãÒ¯ºmÈ�	 °ãË��
�Òä

º­¯ÈÏºä�

�� ²È¯È}�Ë¯ ÒÏäËÓËÓÒ« °}º¯º°�Ò ¹º¹Ë¯Ë�Ó©²

mºãÓ ° ¯º°�ºä °ÎÒäÈËä©² �¯È°�«�ÒmÈ
�Ò²� ÓÈ¹�

¯«ÎËÓÒ® �ã« º­ºÒ² ¹ºã«¯ÒÏÈ�Ò® Óº°Ò� ãÒÓË®Ó©®

²È¯È}�Ë¯�

�� Ë°ãÒ ÓÈ¹¯ÈmãËÓÒË °ÎÈ�Ò« �ÓÈ¹¯«ÎËÓÒ®� ¹Ë¯�

¹ËÓ�Ò}ã«¯Óº ÓÈ¹¯ÈmãËÓÒ
 ¹ºã«¯ÒÏÈ�ÒÒ Û °}º�

¯º°�	 ¹º¹Ë¯Ë�Óº® �~ mºãÓ© °¹È�ÈË� ° ¯º°�ºä

°ÎÒäÈËä©² ÓÈ¹¯«ÎËÓÒ®�

�� Ë°ãÒ ÓÈ¹¯ÈmãËÓÒ« °ÎÈ�Ò« �ÓÈ¹¯«ÎËÓÒ®� Ò

¹ºã«¯ÒÏÈ�ÒÒ °ºm¹È�È
� �ãËÎÈ� m ¹È¯ÈããËã	Ó©²

¹ãº°}º°�«²� Û °}º¯º°�	 ¹º¹Ë¯Ë�Óº® �~ mºãÓ©

mºÏ¯È°�ÈË� ° ¯º°�ºä °ÎÒäÈËä©² ÓÈ¹¯«ÎËÓÒ®�

iã« ¯È°�«�ÒmÈ
�Ò² ÓÈ¹¯«ÎËÓÒ® ²È¯È}�Ë¯ ÏÈ�

mÒ°Òäº°�Ë® °}º¯º°�	ÜÓÈ¹¯«ÎËÓÒË �ã« °ã��ÈËm ��

Ò �� ÒäË
� ¹¯º�Òmº¹ºãºÎÓ©® ²º��

�ºã��ËÓÓ©Ë m©mº�© }È°È
�°« }È} ãÒ°�ºm©²

äÈ�Ë¯ÒÈãºm ° m©¯ÈÎËÓÓº® ÓËÏÓÈ�Ò�Ëã	Óº® º¯�º��

¯º¹ÒË® °mº®°�m �ãÒ°�ºm©Ë Èã
äÒÓÒËm©Ë °¹ãÈm©�

ãÒ°�ºmÈ« ¹¯º}È�ÓÈ« °�Èã	�� �È} Ò äÈ�Ë¯ÒÈãºm ­ËÏ
m©¯ÈÎËÓÓº® º¯ÒËÓ�È�ÒÒ °mº®°�m �ãÒ°�ºmºË º¯��

°�Ë}ãº� >�� �@�

{ ¹º°ãË�ÓÒË �º�© �Ò¯º}Òä Á¯ºÓ�ºä mË���°«

¯È­º�© ¹º ÒÏ��ËÓÒ
 mºÏäºÎÓº°�Ë® ¹¯ÒäËÓËÓÒ« äË�

�º�ºm �~ m©�Ò°ãÒ�Ëã	Óº® �ºäº�¯ÈÁÒÒ ��~{�� }È}

�ã« Ò°°ãË�ºmÈÓÒ« ÁÒÏÒ}º�äË²ÈÓÒ�Ë°}Ò² °mº®°�m
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�� ��Ï	 k� s�� lÈ²º¯� n� ��� ���È |� j� {mË�ËÓÒË m È}�°�
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5HVLGXDO 6WUHVV 6WDWH ZLWK 'HSWK 5HVROXWLRQ � &RPSXWHU
0HWKRGV DQG ,QYHUVH 3UREOHPV LQ 1RQGHVWUXFWLYH 7HVWLQJ
DQG 'LDJQRVWLFV� ,QWHUQDWLRQDO &RQIHUHQFH �&0 1'7�� 1R�
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3� ����
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���� ��

• iË°«�È« 
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Jha]ey^Zxlvky _lZib h[jh[db ^Zgbo� sh \\_^_g� \ iZf¶ylv dhfi¶xl_jZ� aZ ^hihfh]hx hilh_e_dljhggh� kbkl_fb

\ \b]ey^� [Z]Zlh]jZ^Zp�cgbo ah[jZ`_gv ijhn�ex j�av[b� IhdZaZgh hkh[eb\hkl� h[jh[db ah[jZ`_gv ijb h^_j`Zgg�

iZjZf_lj�\ ijhn�ex j�av[b \ �gnhjfZp�cgh�\bf�jg�c kbkl_f��

6WDJHV DUH FRQVLGHUHG RI SURFHVVLQJ WKH GDWD� HQWHUHG LQWR WKH FRPSXWHU PHPRU\� XVLQJ DQ RSWRHOHFWURQLF V\VWHP� LQ WKH

IRUP RI PXOWLVKDGH LPDJHV RI WKH WKUHDG SURILOH� )HDWXUHV RI LPDJH SURFHVVLQJ DUH GHPRQVWUDWHG� ZKHQ REWDLQLQJ WKH SDUDPHWHUV

RI WKH WKUHDG SURILOH LQ WKH LQIRUPDWLRQ�PHDVXUHPHQW V\VWHP�
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mÒä�¯
mÈÓÓ« �ËºäË�¯Ò�ÓÒ² ¹È¯ÈäË�¯�m ¯�Ï	­ ÓÈ�
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JZkkfhlj_gu nZdlhju� \ebyxsb_ gZ dZq_kl\h k\Zjdb b [_ahiZkghklv k\Zjguo dhgkljmdpbc ijb \uiheg_gbb k\Z�

jhqgh�fhglZ`guo jZ[hl� l_ogbq_kdh]h dhgljhey b ^bZ]ghklbdb \ khhl\_lkl\bb k lj_[h\Zgbyfb >KLM ����������

Ij_^hklZ\e_gZ bgnhjfZpby h gh\uo ghjfZlb\guo ^hdmf_glZo \ h[eZklb k\Zjdb b g_jZajmrZxs_]h dhgljhey� Ijb�

\_^_gu j_dhf_g^Zpbb ih h[_ki_q_gbx dZq_kl\Z b [_ahiZkghklb ijb \uiheg_gbb k\Zjhqgh�fhglZ`guo jZ[hl \ kh�

hl\_lkl\bb k lj_[h\Zgbyfb >KLM ����������

)DFWRUV DUH FRQVLGHUHG� ZKLFK LQIOXHQFH WKH TXDOLW\ RI ZHOGLQJ DQG VDIHW\ RI ZHOGHG VWUXFWXUH LQ SHUIRUPDQFH RI ZHOGLQJ�HUHFWLRQ

RSHUDWLRQV� WHFKQLFDO FRQWURO DQG GLDJQRVWLFV� LQ NHHSLQJ ZLWK WKH UHTXLUHPHQWV RI '678 ���������� ,QIRUPDWLRQ LV JLYHQ

RQ QHZ VWDQGDUGV LQ WKH ILHOG RI ZHOGLQJ DQG QRQ�GHVWUXFWLYH WHVWLQJ� 5HFRPPHQGDWLRQV DUH JLYHQ RQ SURYLVLRQ RI TXDOLW\

DQG VDIHW\ LQ SHUIRUPDQFH RI ZHOGLQJ�HUHFWLRQ RSHUDWLRQV� LQ NHHSLQJ ZLWK WKH UHTXLUHPHQWV RI '678 ����������
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mº�Óº�º º­¯ÈÏ�È 9� �ljv�� |­¯ÈÏË� 9� ¹º Áº¯äË
Ò ¯ÈÏäË¯Èä ��º­ËÓ �ã« Ò°¹ºã	ÏºmÈÓÒ« mº m¯Ëä«
ÓÈ°�¯º®}Ò ¹È¯ÈäË�¯ºm �~ }ºÓ�¯ºã« °mÈ¯Ó©²

�mºm� |�ÓÈ}º º­¯ÈÏË� ¢ � ÒäËË� º�¯ÈÓÒ�ËÓÓ�

°ÁË¯� ¹¯ÒäËÓËÓÒ«� |Ó ÓË ¹¯Ë�ÓÈÏÓÈ�ËÓ �ã« ¹ºãÓº®
¹¯ºmË¯}Ò ÓÈ°�¯º®}Ò �~ �ËÁË}�º°}º¹È >�@ �¯Ò°� ���

|­¯ÈÏË� ��º­ËÓ �ã« �¯ÈÓ°¹º¯�Ò¯ºm}Ò �ÒäËË�
äÈã�
 äÈ°°��� ��º �¹¯º�ÈË� ¹Ë¯Òº�Ò�Ë°}ÒË ¹¯º�
mË¯}Ò �°�ÈÓºmãËÓÓº® ¯ÈÏmË¯�}Ò m¯ËäËÓÒ Ò ÓÈ°��

cÒ°� �� zÈãÒ­¯ºmº�Ó©® º­¯ÈÏË� ¢ � �ã« �~ }ºÓ�¯ºã« �9��

cÒ°� �� |­¯ÈÏË� �ã« }ÈãÒ­¯ºm}Ò º­º¯��ºmÈÓÒ«�~}ºÓ�¯ºã« �9��
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¯º®}Ò ��m°�mÒ�Ëã	Óº°�Ò �~ º­º¯��ºmÈÓÒ« ¹Ë¯Ë�
}ºÓ�¯ºãËä °mÈ¯Ó©² �mºm� z¯ºäË �º�º� ºÓ ��º­ËÓ
�ã« ¹¯ºmË¯}Ò ��ãÈ mmº�È ã��È Ò �º�}Ò m©mº�È
ã��Ë® ¹¯Ëº­¯ÈÏºmÈ�ËãË® ¹º¹Ë¯Ë�Ó©² mºãÓ�

�º��mË¯Î�ËÓÒË °ºº�mË�°�mÒ« °Ò°�Ëä© �¹¯ÈmãË�
ÓÒ« }È�Ë°�mºä ¹¯ºÒÏmº�°�mÈ °mÈ¯Ó©² }ºÓ°�¯�}�Ò®
ÓÈ º°ÓºmÈÓÒÒ °�ÈÓ�È¯�ºm °Ë¯ÒÒ iv�� ,62 ����
mºÏäºÎÓº �ºã	}º È}}¯Ë�Ò�ºmÈÓÓ©ä �º°��È¯°�mºä
º¯�ÈÓºä º�ËÓ}Ò °ºº�mË�°�mÒ« �°Ë¯�ÒÁÒ}È�ÒÒ� °Ò°�
�Ëä �¹¯ÈmãËÓÒ« }È�Ë°�mºä ¹º iv�� ,62 ����������
�ºª�ºä� ¹¯ºÒÏmº�Ò�ËãÒ� }º�º¯©ä ÓËº­²º�Òäº ¹º��
�mË¯�Ò�	 ÓÈãÒ�ÒË Ò °ºº�mË�°�mÒË °mºË® °Ò°�Ëä©
�¹¯ÈmãËÓÒ« }È�Ë°�mºä °mÈ¯º�Óº�äºÓ�ÈÎÓ©² ¯È­º�
�¹¯ºÒÏmº�°�mº �Ë²ÓÒ�Ë°}Ò² �°ã���� �ºãÎÓ© º­¯È�
�È�	°« �ºã	}º m È}}¯Ë�Ò�ºmÈÓÓ©Ë º¯�ÈÓ© º�ËÓ}Ò
°ºº�mË�°�mÒ«� ÒäË
�ÒË È��Ë°�È� È}}¯Ë�Ò�È�ÒÒ m
ÓÈ�ÒºÓÈã	Óº® °Ò°�ËäË �}¯vp�c| �°º�ãÈ°Óº
iv�� �������� >��@�

{ �}¯ÈÒÓË ­ºã	�º® º¹©� ¹¯ºmË�ËÓÒ« °ºmäË°��
Ó©² ¯È­º� ¹º º­Ë°¹Ë�ËÓÒ
 }È�Ë°�mÈ� Ò°¹©�ÈÓÒ«ä Ò
º�ËÓ}Ë °ºº�mË�°�mÒ« m º­ãÈ°�Ò °mÈ¯}Ò Ò ¯º�°�mËÓÓ©²
¹¯º�Ë°°ºm ÒäË
� È}}¯Ë�Ò�ºmÈÓÓ©Ë jÓ°�Ò��� ªãË}��
¯º°mÈ¯}Ò Òä� p� |� �È�ºÓÈ sks �}¯ÈÒÓ© Ò s�¡
½vp�c|~� sks �}¯ÈÒÓ© ��� zÒËm� �ã� rºÎËÓ}º�
��� �Ëã��ÁÈ}° �����������

{©mº�©

v�ÈÓ�È¯�© äº��� ¹¯Ë°ãË�ºmÈ�	 äÓºÎË°�mº �ËãË®�
m �ºä �Ò°ãË Ò �È}ÒË� }È} º­Ë°¹Ë�ËÓÒË ­ËÏº¹È°Óº°�Ò
Ò ª}°¹ã�È�È�ÒºÓÓ©² ²È¯È}�Ë¯Ò°�Ò} >�@� |�ÓÈ}º
Ò² º°ÓºmÓÈ« °��	 m �ºä� ��º­© ¹��Ëä �°�ÈÓºmãËÓÒ«
}ºÓ}¯Ë�Ó©² ¹È¯ÈäË�¯ºm ¹ºm°ËäË°�Óº º­Ë°¹Ë�Ò�	
Ë�ÒÓ�
 ÒÓÁº¯äÈ�ÒºÓÓ�
 Ò �Ë²Óºãº�Ò�Ë°}�
 º°�
Óºm� �ã« ¹¯ºÒÏmº�°�mÈ� ¹¯º�ÈÎÒ �ºmÈ¯ºm� º}ÈÏÈÓÒ«
�°ã�� Ò °ºÏ�ÈÓÒË °Ò°�Ëä �¹¯ÈmãËÓÒ« }È�Ë°�mºä ¹¯º�
ÒÏmº�°�mÈ °ºm¯ËäËÓÓº�º �¯ºmÓ«�

{ÓË�¯ËÓÒË ÓÈ ¹¯Ë�¹¯Ò«�Ò«² °mÈ¯º�Óº�º ¹¯ºÒÏ�
mº�°�mÈ ¹¯ÒÓ�Ò¹ºm 740 Ò �È¯äºÓÒÏÒ¯ºmÈÓÓ©²
°�ÈÓ�È¯�ºm ºÏÓÈ�ÈË� ¯ËÈãÒÏÈ�Ò
 ÓÈ m°Ë² ª�È¹È²y¡
¹¯º��}�ÒÒ ��°ã��� ªÁÁË}�ÒmÓº�º ÒÓÁº¯äÈ�ÒºÓÓº�
�º mÏÈÒäº�Ë®°�mÒ« ��È°�ÓÒ}ºm ¹¯º�Ë°°ºm ¯ÈÏ¯È­º��
}Ò� ¹¯ºÒÏmº�°�mÈ� °Ë¯mÒ°Óº�º º­°ã�ÎÒmÈÓÒ«� ª}°¹�
ã�È�È�ÒÒ ¹¯º��}�ÒÒ Ò ËË ��ÒãÒÏÈ�ÒÒ ° ¹¯ÒäËÓË�
ÓÒËä °¯Ë�°�m� äË�º�ºm sz Ò �i�

�� rºÓ�È¯ËÓ}º �� z� �¯º­ãËäÒ ÏÈ­ËÏ¹Ë�ËÓÓ« «}º°�� ¹¯º�
��}��� �È �² mÒ¯��ËÓÓ« m ÏÈ}ºÓº�Èm��® °ÁË¯� �}¯È�ÓÒ ��
�Ë²Ó� �ÒÈ�Óº°�Ò}È Ò ÓË¯ÈÏ¯��� }ºÓ�¯ºã	� Û ����� Û
¢ �� Û v� ��Ü���

�� �¯ºÒ�}Ò® {� k�� bËm�ËÓ}º j� Ð�� nË�º¯«}È �� {�� rº¯º�
mÒ}ºm k� {�� sË�ã«� {� s� vºmË¯�ËÓ°�mºmÈÓÒË äË�º�ºm Ò
º­º¯��ºmÈÓÒ« �ã« ÓË¯ÈÏ¯��È
�Ë�º }ºÓ�¯ºã« �¯�­ m ¹¯º�
�Ë°°Ë Ò² ¹¯ºÒÏmº�°�mÈ �� �Èä ÎË� Û ����� Û ¢ �� Û
&� ��Ü���

�� �È}È«ÓÈ�Ò &�� zÈ¯�º¹È°°Ò l�� ���äÒ q� �º°ãÈÓÒË �¯Ë�
ÏÒ�ËÓ�ºm jv|� lwz Ò �ËÓË¯Èã	Óº�º °Ë}¯Ë�È¯« lvw ¹º
°ã��È
 {°ËäÒ¯Óº�º �Ó« °�ÈÓ�È¯�ºm �� º}�«­¯« ���� �� �
lÈ�Ë¯� m°Ë�}¯� }ºÓÁ� Ï ÓÈ�º�Ò {°Ë°m��Ó	º�º �Ó«
°�ÈÓ�È¯��m� iË¯Î� }ºä� °�ÈÓ�È¯�ÒÏm���� äË�¯ºãº��� �È
°Ë¯�ÒÁ�}È���� Û zÒ�m� ���� ¯�

�� iv�� ,62 ����������� ½�¯Ë­ºmÈÓÒ« } }È�Ë°�m� °mÈ¯}Ò�
vmÈ¯}È ¹ãÈmãËÓÒËä äË�ÈããÒ�Ë°}Ò² äÈ�Ë¯ÒÈãºm�  È°�	 ��
c�}ºmº�°�mº ¹º m©­º¯� Ò ¹¯ÒäËÓËÓÒ
��

�� iv�� ,62 ����������� ½�¯Ë­ºmÈÓÒ« } }È�Ë°�m� °mÈ¯}Ò�
vmÈ¯}È ¹ãÈmãËÓÒËä äË�ÈããÒ�Ë°}Ò² äÈ�Ë¯ÒÈãºm�  È°�	 ��
{°Ë°�º¯ºÓÓÒË �¯Ë­ºmÈÓÒ« } }È�Ë°�m���

�� iv�� ,62 ����������� ½�¯Ë­ºmÈÓÒ« } }È�Ë°�m� °mÈ¯}Ò�
vmÈ¯}È ¹ãÈmãËÓÒËä äË�ÈããÒ�Ë°}Ò² äÈ�Ë¯ÒÈãºm�  È°�	 ��
�Ò¹ºm©Ë �¯Ë­ºmÈÓÒ« } }È�Ë°�m���

�� iv�� ,62 ����������� ½�¯Ë­ºmÈÓÒ« } }È�Ë°�m� °mÈ¯}Ò�
vmÈ¯}È ¹ãÈmãËÓÒËä äË�ÈããÒ�Ë°}Ò² äÈ�Ë¯ÒÈãºm�  È°�	 ��
wãËäËÓ�È¯Ó©Ë �¯Ë­ºmÈÓÒ« } }È�Ë°�m���

�� iv�� ��������� �,62 ���������� ½vmÈ¯Ó©Ë �m© ÓÈ °�È�
ãÒ� |­¯ÈÏË� �ã« }ÈãÒ­¯ºm}Ò º­º¯��ºmÈÓÒ« �ã	�¯ÈÏm�}ºmº�
�º }ºÓ�¯ºã«��

�� iv�� ��������� �,62 ����� ����� ½vmÈ¯Ó©Ë �m© ÓÈ °�È�
ãÒ� zÈãÒ­¯ºmº�Ó©® º­¯ÈÏË� ¢ � �ã« �ã	�¯ÈÏm�}ºmº�º
}ºÓ�¯ºã« °mÈ¯Ó©² �mºm��

��� iv�� ������� ½�¯Ë­ºmÈÓÒ« } º¯�ÈÓÈä ¹º °Ë¯�ÒÁÒ}È�ÒÒ
°Ò°�Ëä }È�Ë°�mÈ Ò ¹º¯«�º} Ò² È}}¯Ë�Ò�È�ÒÒ��

jÓ�� ªãË}�¯º°mÈ¯}Ò Òä� p� |� �È�ºÓÈ sks �}¯ÈÒÓ©�
s�¡ ½vp�c|~� sks �}¯ÈÒÓ©�
�� zÒËm

�º°��¹ÒãÈ m ¯Ë�È}�Ò

����������

��Ü�� º}�«­¯« ���� ��� m �� zÒ�ÒÓËmË� lºã�ºmÈ °º°�ºÒ�°« �Ë¯mÈ« ÓÈ��Óº��Ë²ÓÒ�Ë°}È« }ºÓÁË¯ËÓ�Ò«

Ò m©°�Èm}È ½lË�º�© Ò °¯Ë�°�mÈ ÓË¯ÈÏ¯��È
�Ë�º }ºÓ�¯ºã« Ò �Ë²ÓÒ�Ë°}º® �ÒÈ�Óº°�Ò}Ò�� ¹º°m«�ËÓÓÈ«

���ãË�Ò
 º­¯ÈÏºmÈÓÒ« {°Ë°º
ÏÓº�º ÓÈ��Óº�Ò°°ãË�ºmÈ�Ëã	°}º�º ÒÓ°�Ò���È ¹º ¯ÈÏ¯È­º�}Ë äË�º�ºm Ò

°¯Ë�°�m ÓË¯ÈÏ¯��È
�Ë�º }ºÓ�¯ºã« }È�Ë°�mÈ äÈ�Ë¯ÒÈãºm Ò ÒÏ�ËãÒ® �{sjjsz �| ½{ºãÓÈ�� Û sjjsz

k| ½,17526&23��

zºÓÁË¯ËÓ�Ò« Ò m©°�Èm}È º¯�ÈÓÒÏºmÈÓÈ sÈ�ÒºÓÈã	Ó©ä º­�Ë°�mºä sz Ò �i cË°¹�­ãÒ}Ò lºã�ºmÈ ¹¯Ò

¹º��Ë¯Î}Ë lÒÓÒ°�Ë¯°�mÈ ¹¯ºä©�ãËÓÓº°�Ò cl� cº°°Ò®°}º�º º­�Ë°�mÈ ¹º sz Ò �i� �}¯ÈÒÓ°}º�º º­�Ë°�mÈ sz

Ò �i� k}�ÒºÓË¯Óº�º º­�Ë°�mÈ ½,17526&23� Ò sjjsz� k}�ÒºÓË¯Óº�º º­�Ë°�mÈ ½92780��

°ÃÊ¾ÐÆÈ¾ ÈÌËÒÃÎÃËÔÆÆ�

• |­�ÒË mº¹¯º°© ÓË¯ÈÏ¯��È
�Ë�º }ºÓ�¯ºã« �sz� Ò �Ë²ÓÒ�Ë°}º® �ÒÈ�Óº°�Ò}Ò ��i�

• v¯Ë�°�mÈ� °Ò°�Ëä©� äË�º�Ò}Ò sz Ò �i

• �Ë²Óºãº�ÒÒ Ò º¹©� ¹¯ÒäËÓËÓÒ« sz Ò �i m ªÓË¯�Ë�Ò}Ë� ÓÈ Î�� �¯ÈÓ°¹º¯�Ë� m äË�Èãã�¯�ÒÒ�

äÈ�ÒÓº°�¯ºËÓÒÒ� ÈmÒÈ�ÒºÓÓº® ¹¯ºä©�ãËÓÓº°�Ò

• lË�¯ºãº�Ò�Ë°}ºË º­Ë°¹Ë�ËÓÒË °¯Ë�°�m sz

• |­��ËÓÒË Ò °Ë¯�ÒÁÒ}È�Ò« ¹Ë¯°ºÓÈãÈ
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F?@>MG:JH>GHC :KKHPB:PBB
:D:>?FBC G:MD² �� E?L

F_`^mgZjh^gZy ZkkhpbZpby ZdZ^_fbc

gZmd �F::G� [ueZ hkgh\ZgZ �� k_gly[�

jy ���� ]� \ Db_\_� HgZ ij_^klZ\ey_l kh[hc f_`^mgZjh^�

gmx g_ijZ\bl_evkl\_ggmx hj]ZgbaZpbx� kha^Zggmx \ p_�

eyo h[t_^bg_gby mkbebc ZdZ^_fbc gZmd \ j_r_gbb gZ fgh�

]hklhjhgg_c hkgh\_ \Z`g_crbo gZmqguo ijh[e_f� \ kho�

jZg_gbb bklhjbq_kdb keh`b\rboky b jZa\blbb gh\uo

l\hjq_kdbo k\ya_c f_`^m mq_gufb� RlZ[�d\ZjlbjZ

F::G gZoh^blky \ ]� Db_\_�

< i_jbh^ f_`^m aZk_^Zgbyfb Kh\_lZ F::G ^_yl_ev�

ghklvx :kkhpbZpbb jmdh\h^bl __ ij_ab^_gl� K fhf_glZ

kha^Zgby b ih gZklhys__ \j_fy ij_ab^_glhf F::G y\�

ey_lky ij_ab^_gl GZpbhgZevghc ZdZ^_fbb gZmd �G:G� Md�

jZbgu ZdZ^_fbd ;� ?� IZlhg� dhlhjh]h g_h^ghdjZlgh i_�

j_ba[bjZeb gZ wlhl ihkl�

AZ ijhr_^rb_ ]h^u [eZ]h^Zjy mkbebyf :kkhpbZpbb hj�

]Zgbah\Zg b hkms_kl\ey_lky h[f_g ]h^h\ufb hlq_lZfb

ZdZ^_fbc gZmd� fZl_jbZeZfb f_`^mgZjh^guo dhgn_j_g�

pbc� k_fbgZjh\� Z lZd`_ ghjfZlb\gh�ijZ\h\ufb ^hdmf_g�

lZfb� dhlhju_ ijbgbfZxlky \ kljZgZo Kh^jm`_kl\Z ih

\hijhkZf jZa\blby b j_nhjfbjh\Zgby kn_ju gZmdb� Hi�

j_^_e_gguc mki_o ^hklb]gml \ hj]ZgbaZpbb [_a\Zexlgh]h

h[f_gZ gZmqghc i_jbh^bdhc b fhgh]jZnbyfb� \aZbfghf

ihemq_gbb ^hklmiZ q_j_a Bgl_jg_l d gZpbhgZevguf dZ�

lZeh]Zf b h[s_^hklmiguf [ZaZf ^Zgguo [b[ebhl_d�

J_amevlZlb\ghc y\ey_lky ^_yl_evghklv F::G \ hj]Z�

gbaZpbb khljm^gbq_kl\Z f_`^m mq_gufb ZdZ^_fbc gZmd

ih hl^_evguf gZmqguf ijh[e_fZf� Wlh klZeh \hafh`guf

[eZ]h^Zjy kha^Zgbx \ jZfdZo F::G jy^Z GZmqguo b dhg�

kmevlZpbhgguo kh\_lh\� gZijbf_j� ih gh\uo fZl_jbZeZf

�ij_^k_^Zl_ev ² ZdZ^� ;� ?� IZlhg�� ih nmg^Zf_glZevguf

]_h]jZnbq_kdbf ijh[e_fZf �ij_^k_^Zl_ev ² ZdZ^� J:G

<� F� Dhleyjh\�� ih \hijhkZf hojZgu bgl_ee_dlmZevghc

kh[kl\_gghklb �ij_^k_^Zl_ev² ZdZ^� G:GM :� I� RiZd��

dhhj^bgZpbhgguc dhfbl_l ih \uqbkebl_evghc fZl_fZlb�

d_ �ij_^k_^Zl_ev ² qe_g�dhjj� G:GM <� E� FZdZjh\��

ih \hijhkZf gZmqgh]h khijh\h`^_gby kh\f_klguo jZ[hl

ih Q_jgh[uevkdhc l_fZlbd_ �ij_^k_^Zl_ev² ZdZ^� G:GM

<� =� ;ZjvyolZj��

<Z`gh_ gZijZ\e_gb_ ^_yl_evghklb F::G ² hj]Zgb�

aZpby b ijh\_^_gb_ djmiguo f_`^mgZjh^guo kbfihabm�

fh\� dhgn_j_gpbc� k_fbgZjh\� GZijbf_j \ ����±���� ]]�

\ Db_\_ gZ [Za_ G:G MdjZbgu ijb nbgZgkh\hc ih^^_j`d_

<k_fbjghc hj]ZgbaZpbb bgl_ee_dlmZevghc kh[kl\_gghklb

ijh\_^_gh q_luj_ f_`^mgZjh^guo k_fbgZjZ ^ey mq_guo

b ki_pbZebklh\ kljZg KG= ih \hijhkZf hojZgu bgl_e�

e_dlmZevghc kh[kl\_gghklb�

Hkh[h ke_^m_l hlf_lblv ^_yl_evghklv F::G� gZijZ\�

e_ggmx gZ ih^t_f ij_klb`Z gZmdb b mq_guo� \hkiblZgb_

ZdZ^_fbq_kdbo ljZ^bpbc� K wlhc p_evx :kkhpbZpby hj�

]Zgbam_l ijZa^gh\Zgb_ agZf_gZl_evguo kh[ulbc \ `bagb

gZmqgh]h khh[s_kl\Z� jZagh]h jh^Z x[be_cguo ^Zl� y\�

ey_lky ijhiZ]Zg^bklhf \ kn_j_ gZmdb� AZ ihke_^gb_ ]h^u

k mqZklb_f F::G [ueb hlf_q_gu x[be_b ZdZ^_fbc gZmd

MdjZbgu� Jhkkbb� ;_eZjmkb b LZ^`bdbklZgZ� jy^Z \u^Z�

xsboky kh\_lkdbo mq_guo� \ qZklghklb nbabdZ�l_hj_lbdZ

b fZl_fZlbdZ ZdZ^_fbdZ G� G� ;h]hex[h\Z� fZl_fZlbdZ

b f_oZgbdZ� [e_klys_]h hj]ZgbaZlhjZ gZmdb ZdZ^_fbdZ

F� :� EZ\j_glv_\Z�

F::G hkms_kl\ey_l ba^Zl_evkdmx ^_yl_evghklv� d iy�

lbe_lbx :kkhpbZpbb \ ba^Zl_evkl\_ ©GZmdh\Z ^mfdZª

\ureZ \ k\_l beexkljbjh\ZggZy dgb]Z ©F_`^mgZjh^gZy

ZkkhpbZpby ZdZ^_fbc gZmd b jZa\blb_ bgl_]jZpbb \ kn_j_

gZmdbª� Z lZd`_ ba^Z_l k\hc [xee_l_gv�

:kkhpbZpbb ijbgZ^e_`bl \Z`gZy jhev \ j_ZebaZpbb

Kh]eZr_gby h kha^Zgbb h[s_kl\_ggh]h gZmqgh�l_ogheh�

]bq_kdh]h ijhkljZgkl\Z \ jZfdZo KG=� Ijb wlhf hgZ l_k�

gh khljm^gbqZ_l k F_`]hkm^Zjkl\_gguf dhfbl_lhf ih gZ�

mqgh�l_ogheh]bq_kdhfm jZa\blbx �Dhfbl_l�� kha^Zgguf

^ey hj]ZgbaZpbb \uiheg_gby Kh]eZr_gby� gZiheg_gby _]h

dhgdj_lgufb ijh_dlZfb� < khklZ\ Dhfbl_lZ \oh^yl lZd`_

ij_ab^_glu gZpbhgZevguo ZdZ^_fbc gZmd kljZg KG=� <_�

khf \deZ^ F::G \ ih^]hlh\dm aZk_^Zgbc dhfbl_lZ b bo

ijh\_^_gb_�

>_yl_evghklv F::G� b� ij_`^_ \k_]h __ Kh\_lZ� g_�

khfg_ggh� kihkh[kl\h\ZeZ jZa\hjZqb\Zgbx \ kljZgZo KG=

jZ[hlu ih kha^Zgbx klhev g_h[oh^bfhc ^ey khojZg_gby

b jZa\blby kn_ju gZmdb aZdhgh^Zl_evghc [Zau� < gZklh�

ys__ \j_fy \ [hevrbgkl\_ kljZg Kh^jm`_kl\Z m`_ ijb�

gylu aZdhgu h gZmqghc ^_yl_evghklb� h[ ZdZ^_fbyo gZmd�

< ^jm]bo ² jZ[hlZxl gZ^ bo ih^]hlh\dhc b wlZ jZ[hlZ

^hklZlhqgh mki_rgh ijh^\b]Z_lky� Mihfygmlu_ aZdhgu

kh^_j`Zl iheh`_gby� gZijZ\e_ggu_ gZ ih\ur_gb_ ij_k�

lb`Z ljm^Z mq_guo� ijblhdZ lZeZgleb\hc fheh^_`b \ gZ�

mdm b \ p_ehf kha^Zxl hij_^_e_ggu_ ]hkm^Zjkl\_ggu_ ]Z�

jZglbb ij_^hl\jZs_gby jZajmrbl_evguo ijhp_kkh\� dh�

lhju_ \ ihke_^g__ ^_kylbe_lb_ ijhbkoh^beb \ kn_j_ gZ�

mdb kljZg KG=� <hijhku jZa\blby b kh\_jr_gkl\h\Zgby

aZdhgh^Zl_evghc [Zau gZmdb� \uiheg_gby ijbgyluo aZdh�

gh\ \ iheghf h[t_f_ ijh^he`Zxl hklZ\Zlvky \ p_glj_

\gbfZgby :kkhpbZpbb�

H^gbf ba \Z`g_crbo j_amevlZlh\ ^_yl_evghklb :kkh�

pbZpbb y\ey_lky lh� qlh hgZ \ hij_^_e_gghc kl_i_gb kih�

kh[kl\h\ZeZ ij_^mij_`^_gbx jZajmr_gby bklhjbq_kdb

keh`b\r_cky b \h fgh]hf k_[y hijZ\^Z\r_c kbkl_fu hj�

]ZgbaZpbb ZdZ^_fbq_kdhc gZmdb� kms_kl\mxs_c \ kljZgZo

KG=� ?_ jZaghh[jZab_ b ki_pbnbdZ h[mkeh\e_gu l_f� qlh

hgb mqblu\Zxl bklhjbq_kdb_ hkh[_gghklb klZgh\e_gby b

jZa\blby gZmdb \ dhgdj_lghc kljZg_�

< p_glj_ \gbfZgbyF::G gZoh^blky hj]ZgbaZpby f_`�

^mgZjh^gh]h gZmqgh]h khljm^gbq_kl\Z ^ey j_r_gby jy^Z

]eh[Zevguo ijh[e_f� \ua\Zgguo [_ah]ey^ghc l_ogh]_g�

ghc ^_yl_evghklvx q_eh\_dZ� HgZ ih^^_j`b\Z_l� \ qZkl�

ghklb� l_kgu_ dhglZdlu k XG?KDH� ijbgbfZ_l Zdlb\gh_

mqZklb_ \ __ f_jhijbylbyo� Wlh k\b^_l_evkl\m_l h lhf�

qlh F::G ]hlh\Z klZlv Zdlb\guf mqZklgbdhf ijhp_kkZ

m]em[e_gby \aZbfh^_ckl\by f_`^m f_`^mgZjh^gufb hj�

]ZgbaZpbyfb� memqr_gby bo kh]eZkh\Zgguo ^_ckl\bc ^ey

jZa\blby f_`^mgZjh^gh]h gZmqgh]h khljm^gbq_kl\Z� nhj�

fbjh\Zgby h[s_]h gZmqgh�l_ogheh]bq_kdh]h ijhkljZgk�

l\Z� \ qZklghklb h[s__\jhi_ckdh]h�

J_^dhee_]by `mjgZeZ
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,,F?@>MG:JH>G:Y DHGN?J?GPBY
B KI?PB:EBABJH<:GG:Y <UKL:<D:

IJB;HJH< B H;HJM>H<:GBY >EY G?J:AJMR:XS?=H
DHGLJHEY B L?OGBQ?KDHC >B:=GHKLBDB

< IJHFURE?GGHKLB² 1'7 5866,$�����

�±�� Zij_ey ���� ]��Fhkd\Z

Wlh h^gZ ba k_jbb ijhfure_gguo \uklZ\hd� dhlhju_ f_`^mgZjh^gZy \uklZ\hqZgy dhfiZgby ,7( ijh�

\h^bl \ Fhkd\_� K_jv_aguf ^hiheg_gb_f d \uklZ\d_ 1'7 wlh]h ]h^Z klZeZ gh\Zy wdkihabpby ² /$%

EZ[hjZlhjguc Dhgljhev \ Ijhfure_gghklb�

<uklZ\dZ b dhgn_j_gpby ijh\h^bebkv \ aZe_ dhg]j_kkh\

P_gljZ f_`^mgZjh^ghc lhj]h\eb� ]� Fhkd\Z� Hj]ZgbaZ�

lhju f_jhijbylby² F_`^mgZjh^gZy \uklZ\hqgZy dhf�

iZgby ,7( b __ hnbpbZevguc iZjlg_j HHH ©IJBFWD�

KIHª ijb ih^^_j`d_ Jhkkbckdh]h h[s_kl\Z ih g_jZa�

jmrZxs_fm dhgljhex b l_ogbq_kdhc ^bZ]ghklbd_ �JHG�

DL>�� F_`^mgZjh^gh]h dhfbl_lZ ih g_jZajmrZxs_fm

dhgljhex �,&1'7� b ?\jhi_ckdhc n_^_jZpbb ih g_jZajm�
rZxs_fm dhgljhex �()1'7�� BgnhjfZpbhggmx ih^^_j�

`dm h[_ki_qb\Zeb `mjgZeu ©Dhgljhev� >bZ]ghklbdZª�

©< fbj_ GDª� ©L?OGHFBJª� ©L_ogbq_kdZy ^bZh]ghklbdZ

b g_jZajmrZxsbc dhgljhevª b ^j�

<uklZ\dm hldjueb ij_ab^_gl JHGDL>� \bp_�ij_ab�

^_gl ()1'7� qe_g�dhj� J:G ijhn� <� <� Dex_\� gZqZevgbd

hl^_eZ =hk]hjl_ogZ^ahjZ Jhkkbb ih gZ^ahjm aZ dhleZfb

b ih^t_fgufb khhjm`_gbyfb <� K� Dhl_evgbdh\� ]_g_�

jZevguc ^bj_dlhj \uklZ\hqghc dhfiZgbb ,7( KG= ]�g

W^\Zj^ Kljhhg b ^bj_dlhj \uklZ\hd ©Ijhfure_gguc g_�

jZajmrZxsbc dhgljhevª b ©EZ[hjZlhjguc dhgljhev \

ijhfure_gghklbª F� <� ;Z^Zo�

DHGN?J?GPBY

< jZ[hl_ dhgn_j_gpbb mqZkl\h\Zeb [he__ ��� ki_pb�

Zebklh\ ba �� ]hjh^h\ Jhkkbckdhc N_^_jZpbb� Z lZd`_

ki_pbZebklu ba MdjZbgu� J_kim[ebdb ;_ehjmkv� Fhe^h�

\u� =_jfZgbb�

L_fZlbdZ dhgn_j_gpbb \dexqZeZ rbjhdbc ki_dlj

ijh[e_f g_jZajmrZxs_]h dhgljhey b l_ogbq_kdhc ^bZ]�

ghklbdb� ;ueh ij_^klZ\e_gh hdheh �� ^hdeZ^h\� jZkij_�

^_e_gguo ih ^\mf k_dpbyf�

K_dpby � �� L_q_bkdZgb_ ��� ^hdeZ^h\� ihk\ys_gZ

���e_lbx ijhn� KZ`bgZ K� =���

K_dpby� �� G_jZajmrZxsbc dhgljhev b l_ogbq_kdZy

^bZ]ghklbdZ ��� ^hdeZ^h\��

Hldju\Zy aZk_^Zgb_ k_dpbb � �� \uklmib\rbc kh \klm�

ibl_evguf keh\hf b ^hdeZ^hf ©G_jZajmrZxsbc dhgl�

jhev b ^bZ]ghklbdZ [_ahiZkghklbª ij_ab^_gl JHGDL>�

qe_g�dhj� J:G� ijhn� Dex_\ <� <� hlf_lbe [hevrmx jhev

f_lh^h\ GD b L> \ j_r_gbb ijh[e_fu h[_ki_q_gby [_�

ahiZkghklb� y\eyxs_cky ]eZ\g_cr_c \ ;;, \_d_� b bo bg�

l_gkb\gh_ jZa\blb_ \h \k_o ijhfure_ggh jZa\bluo kljZ�

gZo fbjZ�

MqZklgbdb dhgn_j_gpbb hlf_lbeb ^hklZlhqgh \ukhdbc

gZmqgh�l_ogbq_kdbc mjh\_gv ij_^klZ\e_gguo ^hdeZ^h\ b

ihe_aghklv ih^h[guo \klj_q ki_pbZebklh\� iha\heyxsbo

ihfbfh h[km`^_gby ^hdeZ^h\� h[f_gb\Zlvky fg_gbyfb ih

l_f beb bguf \hijhkZf \ dmemZjguo [_k_^Zo�

<UKL:<D:

<Z`guf ihdZaZl_e_f f_`^mgZjh^gh]h klZlmkZ \uklZ\�

db klZeh ijbkmlkl\b_ gZ g_c djmig_crbo f_`^mgZjh^guo

dhfiZgbc� <i_j\u_ \ Jhkkbb [ueb ij_^klZ\e_gu \k_fbj�

gh ba\_klgu_ nbjfu 6LOYHUZLQJ �<_ebdh[jblZgby�� )RUFH

,QVWLWXWH �>Zgby�� Z lZd`_ +HOOLQJ �=_jfZgby�� 76& ,QVSHF�

WLRQ �<_ebdh[jblZgby�� .RZRWHVW �=_jfZgby�� <[ORQ �=_j�

fZgby�� .DUO 'HXWVFK �=_jfZgby�� 0'6 1RUGLRQ �;_ev]by��

3DQ $PHULFDQ ,QGXVULHV �KR:�� $*)$ �;_ev]by�� < lj_o

\uklZ\hqguo aZeZo [ueb jZa\_jgmlu wdkihabpbb ijb[h�

jh\ ^ey GD [he__ q_f ��� wdkihg_glh\� \ lhf qbke_ ��

aZjm[_`guo dhfiZgbc� Iheguc kibkhd mqZklgbdh\ \uk�

lZ\db b ieZgu jZaf_s_gby kl_g^h\ fh`gh ihkfhlj_lv gZ

kZcl_ KWWS���ZZZ�SULPH[SR�UX�QGW \ k_lb Bgl_jg_l�

;eZ]h^Zjy ijhn_kkbhgZevgh hjb_glbjh\Zgghc j_deZf�

ghc dZfiZgbb� \uklZ\dm ihk_lbeb ki_pbZebklu ih g_jZa�

jmrZxs_fm dhgljhex ba \k_o hljZke_c ijhfure_gghklb�

f_lZeemj]bq_kdZy b f_lZeehh[jZ[Zlu\ZxsZy ijhfur�

e_gghklv ² ������ obfbq_kdZy ijhfure_gghklv ²

������ lhieb\gZy ijhfure_gghklv ² ���� we_dljhwg_j�

]_lbdZ ² ������ Z\bZpby b Z\bZkljh_gb_ ² ������ ijb�

[hjhkljh_gb_ ² ������ ljm[hijh\h^guc ljZgkihjl ²

������ kljhbl_evkl\h ² ����� Z\lhfh[be_kljh_gb_ ²

����� km^hkljh_gb_ ² ����� ljZgkihjlgu_ mkem]b ²

����� klZgdhkljh_gb_ ² ����� ^_j_\hh[jZ[Zlu\ZxsZy b

p_eexehagh�[mfZ`gZy ijhfure_gghklv² ����� Ih ijh�

\_^_gguf fZjd_lbg]h\uf bkke_^h\Zgbyf \uklZ\dZ ijb\�

e_deZ [he__ � ��� ihk_lbl_e_c ² ki_pbZebklh\� aZgbfZ�

xsboky ijh[e_fZfb GD�

Ih \b^Zf GD mqZklgbdb \uklZ\db b lbiu ij_^klZ\�

e_gghc ijh^mdpbb jZkij_^_ebebkv ke_^mxsbf h[jZahf�

Fgh]b_ nbjfu�mqZklgbpu \uklZ\db djhf_ ^_yl_evghk�

lb ih kha^Zgbx ZiiZjZlmju GD ij_^klZ\beb fZl_jbZeu

h jZ[hl_ \ kf_`guo h[eZklyo�
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• h[mq_gb_ b k_jlbnbdZpby i_jkhgZeZ� Zll_klZpby eZ�
[hjZlhjbc ² �� nbjf�

• wdheh]bq_kdZy ^bZ]ghklbdZ b wdheh]bq_kdbc fhgblh�
jbg] ² � nbjf�

• Zglbl_jjhjbklbq_kdZy ^bZ]ghklbdZ b ihbkdh\h�^hk�

fhljh\Zy l_ogbdZ ² � nbjf�

IZjZee_evgh ijhoh^beZ \uklZ\dZ eZ[hjZlhjgh]h b bk�

iulZl_evgh]h h[hjm^h\Zgb_� ij_^klZ\e_ggh]h g_kdhevdb�

fb ^_kyldZfb wdkihg_glh\�

Ih blh]Zf \uklZ\db [ue ijh\_^_g hijhk fg_gbc \_�

^msbo ki_pbZebklh\ ih GD :kkhpbZpbb ©KI?DLJ�

=JMIIª h gZb[he__ bgl_j_kguo wdkihgZlZo b l_g^_gpbyo

\ g_dhlhjuo \b^Zo dhgljhey� Gb`_ ij_^klZ\e_gu h[h[�

s_ggu_ j_amevlZlu wlh]h hijhkZ� Hq_\b^gh� qlh \ h^ghc

klZlv_ g_\hafh`gh hlf_lblv b hibkZlv dZ`^h_ ba^_eb_�

ihwlhfm g_ ke_^m_l h[b`Zlvky l_f� qvy ijh^mdpby a^_kv

g_ mihfygmlZ�

:DMKLBQ?KDBC DHGLJHEV

FZkkh\ufb kj_^kl\Zfb Zdmklbq_kdh]h dhgljhey y\eyxl�

ky jmqgu_ MA ^_n_dlhkdhiu b lhesbghf_ju� Wlb ba^_eby

[ueb rbjhdh ij_^klZ\e_gu gZ kl_g^Zo fgh]bo dhfiZgbc

dZd ijhba\h^bl_e_c kj_^kl\ GD� lZd b lhj]h\uo nbjf� GZ

\uklZ\d_ fh`gh [ueh m\b^_lv b ihijh[h\Zlv \ jZ[hl_ gZ�

b[he__ ba\_klgu_ MA ijb[hju jZaebqguo fh^_e_c ke_^mx�

sbo nbjf ijhba\h^bl_e_c ² ©:DKª :kkhpbZpbb ©KI?D�

LJ�=JMIIª� ©:EL?Dª ©:EL?Kª� ©<hlmfª� ©Djhimkª�

©EmQª� ©.UDXWNUDPHUª� ©3DQDPHWULFVª� ©6RQDWHVWª b ^j�

H[sbc mjh\_gv wdkihgbjm_fhc ZiiZjZlmju ih j_rZ�

_fuf _x aZ^ZqZf� nmgdpbhgZevguf \hafh`ghklyf b dZ�

q_kl\m ij_^klZ\e_gby j_amevlZlh\ dhgljhey hq_gv \ukhd�

gh \hafh`ghklb ijZdlbq_kdb \k_o ij_^klZ\e_gguo ijb�

[hjh\ ^ey MA ^_n_dlhkdhibb \_kvfZ [ebadb� Hq_\b^gh�

qlh \ ZiiZjZlmj_ j_Zebamxs_c ljZ^bpbhggu_ f_lh^u mev�

ljZa\mdh\hc ^_n_dlhkdhibb b lhesbghf_ljbb gZebph hl�

kmlkl\b_ gh\uo dhgp_ipbc� \ k\yab k q_f hkgh\gu_ mkh�

\_jr_gkl\h\Zgby l_ogbq_kdbo kj_^kl\ dZkZxlky we_f_g�

lghc [Zau b k_j\bkguo nmgdpbc�

;_amkeh\guc we_f_gl gh\bagu \ MA dhgljhe_ g_k_l

ijbf_g_gb_ nZabjh\Zgguo Zgl_gguo j_r_lhd \f_klh h^b�

ghqguo madhgZijZ\e_gguo ij_h[jZah\Zl_e_c� qlh ^Z_l gh�

\h_ dZq_kl\h \ l_ogbd_ b l_ogheh]bb MA dhgljhey� Wlh

dZq_kl\h ² \ gZ]ey^ghf lhfh]jZnbq_kdhf ij_^klZ\e_gbb

\gmlj_gg_c kljmdlmju fZl_jbZeZ ba^_eby k hq_jlZgbyfb

gZc^_ggh]h ^_n_dlZ b ^_ckl\bl_evgufb _]h jZaf_jZfb�

Ih^h[gu_ kbkl_fu fh`gh [ueh \b^_lv gZ f_`^mgZjh^�

guo \uklZ\dZo \ Jbf_ b ;Zjk_ehg_� gh� d kh`Ze_gbx� hgb

g_ [ueb ij_^klZ\e_gu gZ ^Zgghc \uklZ\d_�

B \k_�lZdb jy^ \_kvfZ bgl_j_kguo h[jZaph\ gh\hc MA

l_ogbdb gZ \uklZ\d_ IGD����� [ue ij_^klZ\e_g� NbjfZ

©3DQDPHWULFVª ij_^klZ\beZ mklZgh\dm ^ey ij_pbabhgguo

baf_j_gbc lhesbgu ba^_ebc keh`ghc nhjfu� HgZ khk�

lhbl ba lhesbghf_jZ ©��'/ª� ghml[mdZ b \Zggu k Z\lh�

fZlbq_kdhc ih^Zq_c \h^u d mklZgh\e_gghfm \ g_c ij_�

h[jZah\Zl_ex� Djhf_ ij_h[jZah\Zl_ey kh kljmcguf dhg�

lZdlhf ^ey baf_j_gbc bkihevamxlky b fbgbZlxjgu_ kh\�

f_s_ggu_ ij_h[jZah\Zl_eb k ebgb_c aZ^_j`db gZ qZklhlu

�� b �� F=p� MklZgh\dZ fh`_l kem`blv jZ[hqbf f_klhf

dhgljhe_jZ lmj[bgguo ehiZlhd ijb bo ijhba\h^kl\_�

?s_ h^bg ijb[hj ² MA baf_jbl_ev lhesbgu keh_\

&70 �� ² ij_^klZ\beZ nbjfZ ©.UDXWNUDPHUª� Ijb[hj

iha\hey_l baf_jylv h[smx lhesbgm djZkhqguo beb fgh�

]hkehcguo ieZklbdh\uo ihdjulbc gZ f_lZeeZo b g_f_�

lZeeZo� Z lZd`_ lhesbgu hl^_evguo keh_\� >bZiZahg ba�

f_j_gbc lhesbg keh_\ hl �� ^h ��� fdf ijb ^bZiZahg_

baf_j_gby lhesbgu fZl_jbZeZ hl ��� ^h � ff ^ey klZeb

b hl ��� ^h � ff ^ey ieZklfZkk� Ijb[hj jZ[hlZ_l k kh\�

f_s_gguf ij_h[jZah\Zl_e_f�

NbjfZ ©6LOYHUZLQJª �<_ebdh[jblZgby�� ki_pbZebabjm�

xsZyky gZ kha^Zgbb kdZgbjmxs_c ZiiZjZlmju ^ey dhg�

ljhey jZaebqguo j_a_j\mZjh\ b ljm[hijh\h^h\ �\ hkgh\�

ghf ih fZ]gblguf iheyf jZkk_ygby�� ij_^klZ\beZ lZd`_

MA djhme_j k ^bklZgpbhgguf dhfivxl_jguf mijZ\e_gb�

_f ©6FRUSLRQª�Hg iha\hey_l \_klb dhgljhev lhesbgu kl_�

ghd gZa_fguo j_a_j\mZjh\�gZdhibl_e_c�

IhjlZlb\guc lj_odZgZevguc we_dljhfZ]gblgh�Zdmklb�

q_kdbc �WF:� ^_n_dlhkdhi ^ey dhgljhey j_evkh\ \ imlb

ijh^_fhgkljbjh\ZeZ nbjfZ ©L<?F:ª� ]�Fhkd\Z� >_n_d�

lhkdhi khklhbl ba pbnjh\h]h we_dljhggh]h [ehdZ� hlh[�

jZ`Zxs_]h kb]gZeu \ \b^_ : b <�jZa\_jldb� b dZj_ldb

k WF: ij_h[jZah\Zl_eyfb� dhlhjmx hi_jZlhj \jmqgmx

i_j_f_sZ_l ih j_evkm�

NbjfZ GID ©EmQª �Fhkd\Z� ij_^klZ\beZ gh\u_ MA

^_n_dlhkdhiu M>A�� b EmQ�F_]ZKdZg �fgh]hdZgZevguc

^_n_dlhkdhi��

<k_ [hevr__ ijhgbdgh\_gb_ WF: f_lh^Z baemq_gby b

ijb_fZ mevljZa\mdZ \ kn_jm jmqgh]h dhgljhey ih^l\_j^beZ

b nbjfZ ©:DKª :kkhpbZpbb ©KI?DLJ�=JMIIª� ij_^klZ�

\b\rZy WF: lhesbghf_j :���� ^ey ba^_ebc Z\bZdhkfb�

q_kdhc ijhfure_gghklb� Lhesbghf_j \uiheg_g \ fZeh]Z�

[Zjblghf dhjimk_ jmqgh]h MA ^_n_dlhkdhiZ k ]jZnbq_kdbf

^bkie__f b kgZ[`_g Zdlb\guf WF: ij_h[jZah\Zl_e_f�

Djhf_ pbnjh\h]h hlkq_lZ b iZfylb ^ey j_amevlZlh\ ba�

f_j_gbc lhesbghf_j hlh[jZ`Z_l hkpbeeh]jZffm woh�kb]�

gZeh\ beb __ Z\lhdhjj_eypbhggmx nmgdpbx� qlh iha\h�

ey_l ^hihegbl_evgh hp_gb\Zlv ^_n_dlghklv b k\hckl\Z fZ�

l_jbZeZ ba^_ebc�

;_amkeh\guf eb^_jhf \ h[eZklb \g_^j_gby kj_^kl\

ijhba\h^kl\_ggh]h Z\lhfZlbabjh\Zggh]h WF: dhgljhey

y\ey_lky nbjfZ ©Ghj^bgdjZnlª� gZ kl_g^_ dhlhjhc fh`�

gh [ueh hagZdhfblvky k wlbf gZijZ\e_gb_f GD�

Jy^hf nbjf [ueb ij_^klZ\e_gu MA ij_h[jZah\Zl_eb jZa�

ebqgh]h gZagZq_gby b ki_pbZebabjh\Zggu_ MA kbkl_fu�

<b^ GD beb L>
Dhe�\h

wdkihg_glh\

Dhe�\h lb�

ih\ ijb[hjh\

:dmklbq_kdZy wfbkkby � ��

MevljZa\mdh\hc dhgljhev �� ���

<boj_lhdh\uc dhgljhev �� ��

<bamZevguc b hilbq_kdbc dhgljhev �� ��

FZ]gblhihjhrdh\uc dhgljhev �� ��

We_dljhfZ]gblguc dhgljhev �� ��

L_ieh\hc dhgljhev � ��

<b[jZpbhgguc dhgljhev �� ��

DZibeeyjguc dhgljhev �� ��

JZ^bh]jZnbq_kdbc dhgljhev �� ��

JZ^bZpbhgguc dhgljhev �� ��

L_q_bkdZgb_ �� ��

We_dljbq_kdbc dhgljhev � ��

<K?=H� ���
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<bamZevguc b hilbq_kdbc dhgljhev� GZ \uklZ\d_

[ue ij_^klZ\e_g ^hklZlhqgh rbjhdbc ki_dlj ijhba\h^b�

l_e_c b ihklZ\sbdh\ hilbq_kdbo kj_^kl\ dhgljhey�

Fbdjhkdhiu ijhba\h^kl\Z nbjfu ©2/<0386ª �Yih�

gby� ij_^klZ\eyeb ^\_ nbjfu ² ©0HO\WHFª b ©K�Bgk�

ljmf_glª� Wlh fZl_jbZeh\_^q_kdb_ bg\_jlbjh\Zggu_

fbdjhkdhiu *; ��� *; �� \ dhfie_dlZpbb ^ey k\_leh]h

b l_fgh]h ihey� fZl_jbZeh\_^q_kdb_ ijyfu_ fbdjhkdhiu

<O��� <O�� \ dhfie_dlZpbb ^ey k\_leh]h b l_fgh]h ihey

k \b^bfuf b BD hk\_s_gb_f� fZl_jbZeh\_^q_kdb_ fbd�

jhkdhiu eZ[hjZlhjgh]h deZkkZ k =220 6= ����� NbjfZ

©+B?GR:GPª ij_^klZ\beZ rbjhdbc ki_dlj fZl_jbZ�

eh\_^q_kdbo fbdjhkdhih\ nbjfu ©/HLFDª �:g]eby�� Wlh

dhfivxl_jbah\Zgguc fbdjhkdhi 4 ��� 0: k rbjhdbf

gZ[hjhf nmgdpbc h[jZ[hldb fZl_jbZeh\_^q_kdbo bah[jZ�

`_gbc� ijyfu_ fbdjhkdhiu 06 � b 0= �� bg\_jlbjh\Zg�

guc fbdjhkdhi 'F ,/0� fbdjhkdhi 'F/0� jZ[hlZxsbc

\ iZ^Zxs_f b ijhoh^ys_f k\_l_�

K_jbx ihjlZlb\guo f_lZeeh]jZnbq_kdbo fbdjhkdhih\

FIF��D b dhfivxl_jgmx kbkl_fm hi_jZlb\ghc f_lZe�

eh]jZnbb DKFF ijh^_fhgkljbjh\ZeZ nbjfZ ©KI?DLJ�

=JMIIª� Wlh gh\h_ gZijZ\e_gb_ \ fhgblhjbg]_ khklh�

ygby gZ]jm`_gguo h[t_dlh\�

Khimlkl\mxsZy l_ogbdZ ^ey ih^]hlh\db rebnh\ nbj�

fu ©6WUXHUVª ij_^eZ]ZeZkv jhkkbckdbf ^bkljb[vxl_jhf

©0HO\WHFª�

Ijh]jZffgu_ iZd_lu ^ey h[jZ[hldb bah[jZ`_gbc [u�

eb ij_^klZ\e_gu nbjfZfb ©/HLFDª �/HLFD 4 0HWDOV�� ©K�

Bgkljmf_glFª �7PDJH ([SHUW 3UR ����� ©KI?DLJ�

=JMIIª �63(&75 0(7 ����� 6LDPV /WG �6LDPV ���
lf

��

GZ \uklZ\d_ ^_fhgkljbjh\Zebkv \hehdhggh�hilbq_kdb_

wg^hkdhiu� \b^_hwg^hkdhiu b [hjhkdhiu jZaebqguo fh^_�

e_c hl nbjf ke_^mxsbo ijhba\h^bl_e_c ² ©KI?DLJ�

=JMIIª� ©2/<0386ª� ]�Fhkd\Z� ©Bgl_dª �]� KZgdl�I_�

l_j[mj]��

Ba ^jm]hc ij_^klZ\e_gghc hilbq_kdhc l_ogbdb fh`gh

hlf_lblv eZa_jgu_ ^Zevghf_ju /HLFD 'LVWRlf �nbjfZ

©Kljhcijb[hjª� ]� Q_ey[bgkd�� hilbq_kdbc baf_jbl_ev

r_jhoh\Zlhklb KIBD:�� �GID ©EmQª� ]� Fhkd\Z�� bg�

ki_dpbhggmx kbkl_fm ^ey h[ke_^h\Zgby ljm[ b dZgZeh\

5RFDP 79 nbjfu ©Jhl_g[_j]_jª� ij_^klZ\e_ggmx HHH

©FZ]gbl b iexkª� ]� KZgdl�I_l_j[mj]� G_]Zlhkdhiu b

^_gkblhf_lju ^ey h[jZ[hldb j_gl]_gh\kdbo kgbfdh\

ij_^klZ\beb ©KI?DLJ�=JMIIª� ©L_kljhgª� ©Iheb�

l_klª� Dhfie_dl ^ey \bamZevgh]h b baf_jbl_evgh]h dhg�

ljhey ihklZ\ey_l ©Wdki_jl�p_gljª �]�Fhkd\Z��

FZ]gblguc b we_dljhfZ]gblguc dhgljhev� Ijb�

[hjgmx ijh^mdpbx ih we_dljhfZ]gblghfm dhgljhex ij_^�

klZ\beb nbjfu baFhkd\u �©KI?DLJ�=JMIIª� ©Bgljhg�

iexkª� ©Wg_j]h^bZ]ghklbdZª� ©L_oghl_kl�Fª�� KZgdl�I_�

l_j[mj]Z �©DhgklZglZª� Bgklblml ©>bf_gkl_klª�� ?dZl_�

jbg[mj]Z �©Bgljhl_klª�� Q_ey[bgkdZ �©DZjZlª�� Dbrb�

g_\Z �©Bgljhkdhiª�� Ba aZjm[_`guo mqZkl\h\Zeb lZdb_

ba\_klgu_ nbjfu dZd ©O_eebg]ª �fZ]gblhihjhrdh\u_

^_n_dlhkdhiu�� .DUO 'HXWVFK �fZ]gblgu_ lhesbghf_ju�

² =_jfZgby� ©=HWHNª ² KR:� ©+RFNLQJª� ©76&ª ² :g�

]eby� ©&06ª ² NjZgpby� G_kdhevdh lhj]h\uo jhkkbck�

dbo nbjfu� gZijbf_j� ©IZgZl_klª� ©I_j]Zfª �]�Fhkd\Z�

² ij_^klZ\eyeb we_dljhfZ]gblgmx ZiiZjZlmjm lZdbo aZ�

jm[_`guo nbjf dZd� ©7HV7H[ª� ©&HQWXULRQ 1'&ª ²

KR:� ©(OFRPHWHUª� ©0ZJQDIOX[ª ² :g]eby� ©&06ª ²

NjZgpby�

Hlf_lbf jy^ dZd hl_q_kl\_gguo� lZd b aZjm[_`guo ijh�

fure_gguo ijb[hjh\ we_dljhfZ]gblgh]h dhgljhey� ij_^�

klZ\e_gguo ba\_klgufb nbjfZfb gZ \uklZ\d_�

:kkhpbZpb_c ©KI?DLJ�=JMIIª ij_^klZ\e_g ^_n_d�

lhkdhi <>���GF� ij_^gZagZq_gguc ^ey \uy\e_gby ^_n_d�

lh\ lbiZ gZjmr_gbc kiehrghklb �lj_sbg� \hehkh\bg b

^j��� \ lhf qbke_ b klj_kk�dhjjhabhgguo lj_sbg \ ebklZo�

ljm[Zo� ljm[hijh\h^Zo� Wlhl ijb[hj rbjhdh ijbf_gy_lky

^ey ijh\_jdb mqZkldh\ ]Zahijh\h^Z \ rmjnZo ihke_ \gml�

jbljm[gh]h fZ]gblgh]h beb MA dhgljhey kgZjy^Zfb�^_�

n_dlhkdhiZfb�

>jm]hc ^_n_dlhkdhi <>���GNF rbjhdh bkihevam_lky

\ \Z]hgghf ohayckl\_ FIK ^ey h[gZjm`_gby ih\_joghk�

lguo lj_sbg \ n_jjhfZ]gblguo ^_lZeyo� bf_xsbo keh`�

guc ijhnbev b \ukhdmx r_jhoh\Zlhklv ih\_joghklb� >_�

n_dlhkdhi <>���I y\ey_lky \ukhdhijhba\h^bl_evguf Z\�

lhfZlbabjh\Zgguf ijb[hjhf ^ey ihlhqgh]h dhgljhey

ljm[ b ijhdZlZ rbjhdhc ghf_gdeZlmju ba^_ebc dZd ih

jZaf_jZf� ^bZiZahg dhgljhebjm_fuo ^bZf_ljh\ �ff� ²

hl � ^h ���� lZd b ih fZjdZf f_lZeeh\� n_jjhfZ]gblgu_

b g_j`Z\_xsb_ klZeb� p\_lgu_ b lm]hieZ\db_ f_lZeeu b

bo kieZ\u� FZ]gblguc kljmdlmjhkdhi DJFP�D� ² pbn�

jh\hc dhwjpblbf_lj ^ey baf_j_gby dhwjpblb\ghc kbeu

^_lZe_c ba n_jjhfZ]gblguo klZe_c�

H^gh\j_f_ggh [ueb ihdZaZgu lhesbghf_ju ihdju�

lbc� fZ]gblgu_ ² FL���GI� FLI���� \boj_lhdh\u_ ²

<L���GI� ihjlZlb\gu_� ijh]jZffgh�mijZ\ey_fu_ ijb[h�

ju ^ey baf_j_gby ihdjulbc jZaebqgh]h gZagZq_gby gZ ^_�

lZeyo ba n_jjhfZ]gblguo klZe_c b g_fZ]gblguo f_lZeeh\

�Zexfbgby� f_^b� Zmkl_gblghc klZeb b ^j���

FZ]gblhf_lj FN���BF baf_jy_l gZijy`_gghklv beb

bg^mdpbx ihklhygguo b i_j_f_gguo fZ]gblguo ihe_c \

^bZiZahg_� ih gZijy`_gghklb �:�kf� ² hl � ^h ����� ih

bg^mdpbb �fLe� ² hl � ^h ����� Rbjhdh bkihevam_lky

\ fZ]gblhihjhrdh\hc ^_n_dlhkdhibb�

Ij_^klZ\e_gu lZd`_ lhesbghf_ju ihdjulbc ^jm]bo

nbjf� DhgklZglZ � �nbjfZ ©DhgklZglZª�� LF�� b FI��

�nbjfZ ©L_oghl_kl�Fª��

:gZeh]bqgu_ ijb[hju \uimkdZ_l lZd`_ nbjfZ ©Bgl�

jhl_klª �]� ?dZl_jbg[mj]� ² fZ]gblhf_lju BFI���

BF:L����P ² ihjlZlb\gu_ ijb[hju k ^bZiZahghf ba�

f_j_gbc gZijy`_gghklb fZ]gblgh]h ihey �:�kf� ² hl ���

^h ����

NbjfZ ©Bgljhg iexkª �]� Fhkd\Z� ij_^klZ\beZ fZ]�

gblguc ^_n_dlhkdhi dZgZeh\ lbiZ ©Bgljhkª ^ey baf_�

j_gby hlghkbl_evghc ihl_jb k_q_gby djm]euo� iehkdbo b

j_abghljhkh\uo dZgZeh\ b h[gZjm`_gby gZjm`guo b \gml�

j_ggbo h[ju\h\ ijh\hehd b iyl_g dhjjhabb b \boj_lh�

dh\u_ lhesbghf_ju kehy f_^b \ hl\_jklbyo i_qZlguo

ieZl lbiZ ©Bgljhf_lª�

NbjfZ ©Wg_j]h^bZ]ghklbdZª ijh^_fhgkljbjh\ZeZ

fZ]gblgu_ ijb[hju lbiZ ©BDG�Fª� ©BDGF��Nª ^ey hi�

j_^_e_gby ahg dhgp_gljZpbb gZijy`_gbc \ gZijy`_ggh�

^_nhjfbjh\Zgguo ^_lZeyo b maeZo�

NbjfZ ©=HWHNª �KR:� ihdZaZeZ mgb\_jkZevguc ijb�

[hj rbjhdh]h ijbf_g_gby 0,=���(7� Ijb[hj bkihevam�

_lky \ Z\bZpbhgghc� jZd_lghc b ^j� hljZkeyo fZrbghkl�

jh_gby ^ey \uy\e_gby lj_sbg� dhjjhabpbhgguo ih\j_`�

^_gbc� jZdh\bg� mlhg_gbc b l�^�� kljmdlmjhkdhibb ^_lZe_c

b maeh\� Dhfie_dlm_lky gZ[hjhf \boj_lhdh\uo ij_h[jZ�

ah\Zl_e_c� Baf_j_gby ijh\h^ylky gZ jZaguo qZklhlZo �hl

h^ghc ^h q_luj_o�� >bZiZahg qZklhl hl ��� ^h � F=p�
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=h^h]jZnu hlh[jZ`Zxlky gZ ^bkie__ gZ g_kdhevdbo qZk�

lhlZo h^gh\j_f_ggh� Ijb[hj 0,=���$'( ih nmgdpbh�

gZevghfm gZagZq_gbx ZgZeh]bq_g hibkZgghfm \ur_0,=�

��(7� hlebqb_ ² \uiheg_g \ fZeh]Z[Zjblghf dhjimk_�

NbjfZ ©+RFNLQJª �:g]eby� ij_^klZ\beZ mgb\_jkZevguc

ijb[hj rbjhdh]h ijbf_g_gby 3KDVHF ����� Hg bkihevam_lky

^ey ^_n_dlhkdhibb b kljmdlmjhkdhibb ^_lZe_c b maeh\ \

Z\bZpbb� jZd_lghc l_ogbd_� Kh^_j`bl gZ[hj \boj_lhdh\uo

ij_h[jZah\Zl_e_c� \ lhf qbke_ b \jZsZxsboky ^ey dhgljhey

hl\_jklbc� Kihkh[ h[jZ[hldb kb]gZeh\ ² nZah\uc� <uy\�

ey_fu_ ^_n_dlu ² lj_sbgu� dhjjhabhggu_ ih\j_`^_gby�

jZdh\bgu� g_f_lZeebq_kdb_ \dexq_gby b ^j�

<boj_lhdh\uc baf_jbl_ev m^_evghc we_dljbq_kdhc

ijh\h^bfhklb f_lZeeh\ $XWR6LJPD ���� h[_ki_qb\Z_l ^b�

ZiZahg baf_j_gbc ² hl ���� ^h �� FKf�f� >bZiZahg bk�

ihevam_fuo qZklhl ² hl �� ^h ��� d=p� FZkkZ ² ��� d]�

Bkihevam_lky \kljh_gguc fbdjhijhp_kkhj� MijZ\e_gb_

dghihqgh_�

>ZlkdZy nbjfZ ©)RUFH 7HFKQRORJ\ª ij_^klZ\beZ fgh�

]hdZgZevguc ��oqZklhlguc mgb\_jkZevguc ijb[hj 3�VFDQ

� (GG\ FXUUHQW ^ey dhgljhey k\Zjguo r\h\� ihbkdZ dhj�

jhabhgguo ih\j_`^_gbc� l_jfbq_kdbo ijb`h]h\� ahg dhg�

p_gljZpbb ehdZevguo f_oZgbq_kdbo i_j_gZijy`_gbc�

NbjfZ ©.$5/ '(876&+ª� =_jfZgby� \uimkdZ_l g_k�

dhevdh \boj_lhdh\uo b fZ]gblguo lhesbghf_jh\ lbiZ

/(3726.23 ����� /(3726.23 ����� /(3726.23 �����

ihjlZlb\gu_ lhesbghf_ju 3RVNHW�/HSWRVNRS ����� �����

����� ����� >bZiZahg baf_jy_fuo lhesbg hl � fdf ^h

�� ff� Bkihevamxlky \boj_lhdh\u_ b fZ]gblgu_ ^Zlqbdb�

Ijbf_gyxlky \kljh_gguc fbdjhijhp_kkhj� dghihqgh_

mijZ\e_gb_� Fh^_eb hlebqZxlky jZaf_jZfb b ^bZiZahghf

baf_j_gbc�

NbjfZ ©KF6ª �NjZgpby� \uimklbeZ \boj_lhdh\uc ^_�

n_dlhkdhi (''<6&$1 ��� ^ey dhgljhey rbjhdhc gh�

f_gdeZlmju f_lZeehba^_ebc� \ lhf qbke_ b ijh^hevgh

ijhly`_gguo �ihlhqguc dhgljhev ljm[ b ijhdZlZ�� Dhg�

kljmdlb\gh ihkljh_g ih ko_f_ g_f_pdh]h ijb[hjZ ©>_�

n_dlhfZlZª� We_dljhgguc [ehd fh`_l bkihevah\Zlvky k

rbjhdbf gZ[hjhf ^Zlqbdh\� ijhoh^guo� gZdeZ^guo� gZd�

eZ^guo \jZsZxsboky� L_ogbq_kdb_ oZjZdl_jbklbdb [eba�

db d oZjZdl_jbklbdZf ©>_n_dlhfZlZª�

Ij_^klZ\eyxl bgl_j_k ijb[hju� ij_^klZ\e_ggu_ nbj�

fhc ©:D:�dhgljhevª� Wlh kh\j_f_gguc fZ]gblguc lhe�

sbghf_j FL ���W� iha\heyxsbc baf_jylv lhesbgm ihd�

julbc hl ���� ^h �� ff� fZ]gblguc n_jjblhf_lj lbiZ

FN �� GP ^ey baf_j_gby ijhp_glgh]h kh^_j`Zgby n_j�

jblghc �ZevnZ� nZau \ rbjhdhf ^bZiZahg_ ������������ f_�

lZeehbkdZl_eb n_jjhahg^h\u_ ^ey ihbkdZ b ehdZebaZpbb

exdh\ dheh^p_\� aZihjghc ZiiZjZlmju b ^jm]bo n_jjh�

fZ]gblguo ij_^f_lh\�

Nbjfhc ©DJHIMKª ij_^klZ\e_gu ihjlZlb\guc bf�

imevkguc dhwjpblbf_lj lbiZ DBF�� k ^bZiZahghf baf_�

j_gbc GK hl ��� ^h ���� :�f� Hkh[_gghklb ijb[hjZ ²

ihjlZlb\ghklv� Z\lhghfgh_ iblZgb_� fZeZy fZkkZ �k we_�

f_glZfb iblZgby ��� d]��

Bgklblmlhf ©>BF?GKL?KLª �]� KZgdl�I_l_j[mj]�

ij_^eh`_g kdZg_j�^_n_dlhkdhi fZ]gblhZgbahljhiguc

©Dhfie_dk��ª� \ dhlhjhf bkihevah\Zg wnn_dl fZ]gblghc

Zgbahljhibb n_jjhfZ]gblguo fZl_jbZeh\� gZoh^ysboky

ih^ f_oZgbq_kdbf gZijy`_gb_f� AZ kq_l nhjfbjh\Zgby

l_klh\h]h fZ]gblgh]h ihey ki_pbZevghc dhgnb]mjZpbb� mq_�

lZ hilbfZevghc bgnhjfZpbb� aZdexq_gghc \ i_le_ fZ]gbl�

gh]h ]bkl_j_abkZ� b gh\h]h Ze]hjblfZ h[jZ[hldb ihemqZ�

_fhc bgnhjfZpbb ^hklb]gmlh� ih fg_gbx Z\lhjh\� ih\u�

r_gb_ lhqghklb b ^hklh\_jghklb j_amevlZlh\ hp_gdb iZ�

jZf_ljh\ jZkij_^_e_gby jZaghklb ]jZ^b_glZ fZdkbfmfZ

jZaghklb ]eZ\guo f_oZgbq_kdbo gZijy`_gbc� \uy\e_gb_

ahg k f_klgufb dhgp_gljZlhjZfb f_oZgbq_kdbo gZijy�

`_gbc�

Ki_pbZevguf dhgkljmdlhjkdbf [xjh ©KD; kljhc�

ijb[hjª jZajZ[hlZg baf_jbl_ev iZjZf_ljh\ Zjfbjh\Zgby

BI:�F=�� k ihfhsvx dhlhjh]h baf_jy_lky lhesbgZ aZ�

sblgh]h kehy [_lhgZ b jZkiheh`_gb_ kl_j`g_\hc ZjfZ�

lmju \ `_e_ah[_lhgguo ba^_ebyo fZ]gblguf f_lh^hf�

P_gljhf ©F:LB�>bZ]ghklbdZª ij_^eZ]Zxlky \boj_�

lhdh\u_ lhesbghf_ju <L���� ^ey baf_j_gby \ l_ogheh�

]bq_kdhf ihlhd_ lhesbgu ebklh\� e_gl ba p\_lguo f_�

lZeeh\ ijb ^\moklhjhgg_f ^hklmi_� ^_n_dlhkdhiu lbiZ

<>���� ^ey dhgljhey ljm[� ijmldh\�

Nbjfhc ©Xgbl_klª �]� KZgdl�I_l_j[mj]� ij_^klZ\e_�

gZ bgnhjfZpby h gh\uo fZ]gblguo kj_^kl\Zo GD� kha�

^Zggu_ Zg]ebckdhc nbjfhc ©6LOYHUZLQJª �:g]eby�� AZk�

em`b\Zxl \gbfZgby ke_^mxsb_ jZajZ[hldb�

fbgb�kdZg_j +DQGVFDQ� ij_^gZagZq_g ^ey h[gZjm`_gby

\gmlj_gg_c dhjjhabb \ ^gbsZo j_a_j\mZjh\ iml_f baf_�

j_gby fZ]gblguo ihe_c jZkk_ygby� h[mkeh\e_gguo ^_n_d�

lZfb�

SLSHVFDQ ² ijhklZy ihjlZlb\gZy mklZgh\dZ ^ey h[gZ�

jm`_gby \gmlj_gg_c dhjjhabb \ ljm[Zo ex[h]h ^bZf_ljZ

hl �� ff ^h ��� f�

IORRUPDS ����0)/ ² kbkl_fZ dhgljhey k f_oZgbq_k�

dbf kdZg_jhf� Ijh]jZffgh_ h[_ki_q_gb_ iha\hey_l hi_�

jZlhjm \bamZebabjh\Zlv dZjlm dhjjhabb� hlkhjlbjh\Zlv

j_amevlZlu� Z lZd`_ ihemqblv i_qZlgu_ dhibb� hlq_lu b

bo we_dljhgguc \ZjbZgl�

JZ^bZpbhgguc b jZ^bh]jZnbq_kdbc dhgljhev� >b�

Z]ghklbq_kdh_ j_gl]_gh\kdh_ h[hjm^h\Zgb_ b Zdk_kkmZju

d g_fm [ueb rbjhdh ij_^klZ\e_gu dZd aZjm[_`gufb� lZd

b hl_q_kl\_ggufb nbjfZfb�

Kj_^b aZjm[_`guo ijhba\h^bl_e_c j_gl]_gh\kdhc l_o�

gbdb gZb[he__ aZf_lgZ [ueZ dhfiZgby ©<;/21 ,QWHU�

QDWLRQDO ;�5D\ *PEKª �=_jfZgby� =Zf[mj]�� HgZ ij_^k�

lZ\eyeZ fhgh[ehqgu_ j_gl]_gh\kdb_ ZiiZjZlu 60$57 b

gh\mx kbkl_fm h[jZ[hldb b Zjob\bjh\Zgby bah[jZ`_gby

,0$*( ����L�

G_h[oh^bfh hlf_lblv kms_kl\_gguc ijh]j_kk hl_q_k�
l\_gghc j_gl]_gh\kdhc l_ogbdb� D gZklhys_fm \j_f_gb

h[hagZqbeky ijh]j_kk \ dZq_kl\_ j_gl]_gh\kdbo ZiiZjZlh\

k ihklhygguf Zgh^guf gZijy`_gb_f� Hgb \uiheg_gu ih
kh\j_f_gghc l_ogheh]bb gZ hkgh\_ ihke_^gbo ^hklb`_gbc

\ kbeh\hc we_dljhgbd_� Ij_h[jZah\Zl_eb gZijy`_gby jZ�

[hlZxl gZ \ukhdhc qZklhl_� h[_ki_qb\Zy \ukhdbc DI>�
JZ[hqb_ iZjZf_lju ljm[hd� dZd ijZ\beh� g_ij_ju\gh dhg�

ljhebjmxlky ^ey aZsblu hl i_j_]j_\Z b hldehg_gby hl
ij_^_evguo iZjZf_ljh\� Kh\j_f_ggZy we_dljhgbdZ h[_k�

i_qb\Z_l \ukhdmx klZ[bevghklv b \hkijhba\h^bfhklv j_�

`bfh\ jZ[hlu� MijZ\e_gb_ ZiiZjZlh\ \uiheg_gh \ hk�
gh\ghf gZ hkgh\_ kh\j_f_gguo dhgljhee_jh\�

< jy^_ ZiiZjZlh\ h[_ki_qb\Z_lky Z\lhfZlbq_kdbc dhg�

ljhev ijhf_`mldh\ \j_f_gb f_`^m \j_f_gZfb wdkih�
abpbb b Z\lhlj_gbjh\dZ ljm[db� <u\h^blky bgnhjfZpby

h[ hrb[dZo hi_jZlhjZ b g_bkijZ\ghklyo ZiiZjZlmju�Bf_�

_lky iZfylv h ihke_^gbo j_`bfZo jZ[hlu� < lhc beb bghc
kl_i_gb wlb ^hklb`_gby j_Zebah\Zgu \ ba^_ebyo ij_^i�

jbylbc ©G_\Z�j_gl]_gª �]� KZgdl�I_l_j[mj]��
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Kj_^b fhkdh\kdbo ij_^ijbylbc ke_^m_l \u^_eblv

ij_^klZ\e_ggmx ©P_gljhf ^bZ]ghklbdb ZkkhpbZpbb

ijhba\h^bl_e_c j_gl]_gh\kdhc l_ogbdbª k_jbx fhs�

guo i_j_ghkguo ZiiZjZlh\ J:I���B� J:I����B� J:I�

���B b J:I����B� ij_^gZagZq_gguo ^ey jZ[hlu \ lhf

qbke_ b \ g_klZpbhgZjguo mkeh\byo� Hl^_evgh gZ^h hl�

f_lblv fZeh]Z[Zjblgu_ hkljhnhdmkgu_ ZiiZjZlZlu J:I�

���F b J:I����F k gZijZ\e_ggufb b iZghjZfgufb

ljm[dZfb�

Ijh^he`Zxl kh\_jr_gkl\h\Zlvky [_lZljhgu k_jbb

FB; b DJ:; aZ kq_l \\_^_gby fbdjhijhp_kkhjgh]h mi�

jZ\e_gby� we_dljhgguo ko_f aZsblu kbeh\uo p_i_c�

\kljh_gghc b \ughkghc ^habf_ljbb imqdZ�

Hkh[h_ \gbfZgb_ ijb\e_deb ki_pbZebabjh\Zggu_ Zi�

iZjZlu� gZijbf_j� fZeh]Z[Zjblgu_ hkljhnhdmkgu_ ZiiZ�

jZlZlu J:I����F b J:I����F k gZijZ\e_ggufb b iZ�

ghjZfgufb ljm[dZfb ©EZ[hjZlhjbb LKGDª �Fhkd\Z��

\ukhdhklZ[bevguc j_gl]_gh\kdbc ZiiZjZl ©J:G>ª ^ey

bkihevah\Zgby \ khklZ\_� gZijbf_j� j_gl]_ghnemhj_kp_g�

lguo ZgZebaZlhjh\ beb lhesbghf_jh\ �GIN ©KhgZlª�

]� ?dZl_jbg[mj]�� ZgZeh]bqgh]h gZagZq_gby ij_pbabhgguc

bklhqgbd j_gl]_gh\kdh]h baemq_gby ©<BI ;O���Bª

�©Kbgl_aª� K��I_l_j[mj]��

Ba bfimevkguo j_gl]_gh\kdbo ZiiZjZlh\ [ueb ij_^k�

lZ\e_gu ZiiZjZlu k_jbb ©Rf_evª �©NEWRwe_dljh�

gbdkª�Fhkd\Z� b fh^bnbpbjh\Zgguc ZiiZjZl ©:jbgZ��ª�

�©ki_dljhNEWRª� K��I_l_j[mj]��

;ue ij_^klZ\e_g rbjhdbc ki_dlj kbkl_f j_]bkljZpbb�

ij_h[jZah\Zgby� h[jZ[hldb b Zjob\Zpbb j_gl]_gh\kdbo bah[�

jZ`_gbc dZd klZg^Zjlguo� lZd b ki_pbZebabjh\Zgguo�

Ij_^ijbylb_ ©Xgbl_klª ij_^klZ\beh j_gl]_ghl_e_\b�

abhggu_ kbkl_fu ©DhgljZklª gZ [Za_ j_gl]_ghhilbq_kdh�

]h ij_h[jZah\Zl_ey nbjfu ©Kbf_gkª b kbkl_fu h[jZ[hl�

db b Zjob\bjh\Zgby jZ^bhkdhibq_kdbo bah[jZ`_gbc� jZa�

jZ[hlZgZ k_jby kbkl_f ©<b^_hj_gª�

P_gljhf ^bZ]ghklbdb ZkkhpbZpbb ijhba\h^bl_e_c j_g�

l]_gh\kdhc l_ogbdb ij_^klZ\e_gu ghkbfu_ j_gl]_ghl_e_�

\babhggu_ kbkl_fu ©GhjdZª ihke_^gbo fh^bnbdZpbc gZ

pbnjh\uo L< dZf_jZo� klZpbhgZjgZy ^_n_dlhkdhibq_kdZy

mklZgh\dZ ©DZeZg��Iª k fhsguf ijh]jZffguf ZiiZjZ�

lhf h[jZ[hldb b Zjob\bjh\Zgby bah[jZ`_gbc� Ij_^ijb�

ylb_f jZajZ[hlZg ijh]jZffguc dhfie_dk ©>bZ^Zª�

Nbjfhc :H ©B^mkljby�K_j\bkª \i_j\u_ [ueb ij_^�

klZ\e_gu fbdjhnhdmkgu_ j_gl]_gh\kdb_ ZiiZjZlu b kbk�

l_fu ^ey dhgljhey we_dljhgguo dhfihg_glh\ ijhba\h^�

kl\Z )(,1)2&86 5RHQWJHQ�6\VWHPH *PE+ �=_jfZgby�

IjZdlbq_kdb dZ`^h_ ba i_j_qbke_gguo ij_^ijbylbc

h[_ki_qb\Z_l k\hb kbkl_fu gZ[hjhf kj_^kl\ b ijbgZ^e_`�

ghkl_c �rlZlb\u� g_]Zlhkdhiu� ^habf_lju� kb]gZebaZlhju��

Hlf_lbf� qlh j_gl]_gh\kdb_ baf_jbl_eb lhesbgu oh�

eh^gh]h b ]hjyq_]h ijhdZlZ [ueb ij_^klZ\e_gu lhevdh

gZ kl_g^_ ©KI?DLJ�=JMIIª� Bfimevkgu_ bklhqgbdb

j_gl]_gh\kdh]h baemq_gby k Zgh^guf gZijy`_gb_f ��� b

���� d< lZd`_ [ueb ij_^klZ\e_gu lhevdh wlhc dhfiZgb_c

b g_ bf_xl jhkkbckdbo b aZjm[_`guo ZgZeh]h\�

L_ieh\babhgguc dhgljhev� < h[eZklb BD�l_ogbdb gZ

\uklZ\d_ [ueb ij_^klZ\e_gu l_ieh\bahju nbjf ©)/,5

6\VWHPVª �©I_j]Zfª� ² kZfZy dhfiZdlgZy fh^_ev 7KHUPD

&$0 (�� \ukhdhqm\kl\bl_evgZy dZf_jZ 7KHUPR 9LVLRQ

$]RP� 1(& �©IZgZl_klª� ©K�Bgkljmf_glª�� fZljbqguc

l_ieh\bahj LG ����� ihjlZlb\guc LG ����� klZpbhgZjguc

76������ dZf_jZ LG ����� nbjfZ ©>bZ]ghklª ij_^klZ\beZ

dZf_jm ,5 ��� gZ g_hoeZ`^Z_fhc fbdjh[hehf_ljbq_kdhc

fZljbp_ ���o��� �NjZgpby�� Z ©KI?DLJ�=JMIIª² g_�

hoeZ`^Z_fu_ l_ieh\bahju LG����� FI gZ ibjhwe_dljb�

q_kdhc fZljbp_ ���o��� b LG����� F; gZ fbdjh[heh�

f_ljbq_kdhc fZljbp_ ���o���� Hlf_lbf� qlh hl_q_kl\_g�

gu_ dZf_ju LG�� ih k\hbf \hafh`ghklyf b oZjZdl_jbk�

lbdZf ijb[eb`Zxlky d ijb[hjZf \_^msbo nbjf \ wlhc

h[eZklb�

Ibjhf_lju [ueb ij_^klZ\e_gu nbjfZfb ©)/,5 6\V�

WHPVª �©I_j]Zfª� ² k_jby 7KHUPRSRLQW� ©0,K521ª

�©>bZ]ghklª� ² fh^_eb F��F���F���F���� 5$<1*(5

�KD; ©Kljhcijb[hjª� ]�Q_ey[bgkd�� hl_q_kl\_ggu_IJP

�©KI?DLJ�=JMIIª�� AZf_lbf� qlh m hl_q_kl\_gguo ib�

jhf_ljh\ ijb \_kvfZ mf_j_gghc p_g_ hq_gv ohjhr__ hl�

ghr_gb_ jZaf_jZ h[eZklb dhgljhey gZ h[t_dl_ d jZkklh�

ygbx ^h h[t_dlZ� DhglZdlgu_ l_jfhwe_dljbq_kdb_ ij_�

h[jZah\Zl_eb ij_^eZ]Zebkv nbjfhc ©1RUGLQFUDIWª�

©GBB Bgljhkdhibbª �]� Lhfkd� ij_^klZ\eye jZajZ�

[hldm dhfiZgbb ©BJLBK�����ª k hoeZ`^Z_fuf `b^dbf

Zahlhf ijb_fgbdhf gZ ����� fdf� h[_ki_qb\Zxsmx ihem�

q_gb_ dZ^jh\ BD bah[jZ`_gbc k i_jbh^hf \ ��� k \ ^b�

ZiZahg_ baf_jy_fuo l_fi_jZlmj hl ² �� ^h ���� �K ijb

l_fi_jZlmjghf jZaj_r_gbb ���� �K�

<k_]h ih ^Zgguf mkljhbl_ey \uklZ\db aZ � ^gy jZ[hlu
\uklZ\dm ihk_lbeb ihjy^dZ ����� ki_pbZebklh\� Ih hl�

au\Zf ihk_lbl_e_c b mqZklgbdh\� \uklZ\dZ ©Ijhfure_g�

guc g_jZajmrZxsbc dhgljhevª y\ey_lky djmig_cr_c \
Jhkkbb \ hljZkeb GD b h^ghc ba kZfuo djmiguo \ ?\jhi_

b \ fbj_� F_`^m JHGDL> b dhfiZgb_c IJBFWDKIH

aZdexq_g ^h]h\hj ^h ���� ]� h j_]meyjghf ijh\_^_gbb
^Zggh]h f_jhijbylby�

H^gbf ba blh]h\ \uklZ\db y\ey_lky ih^l\_j`^_gb_

ijZ\beZ� qlh mki_o khimlkl\m_l l_f ij_^ijbylbyf b nbj�
fZf� dhlhju_ j_]meyjgh hkms_kl\eyxl bg\_klbpbb \ gh�

\u_ jZajZ[hldb� h[_ki_qb\Zxl \k_klhjhggxx ih^^_j`dm

ki_pbZebklh\� khq_lZxl hiul klZjrbo ihdhe_gbc bkke_�
^h\Zl_e_c b fheh^uo ki_pbZebklh\� \eZ^_xsbo gh\ufb

l_ogheh]byfb�

< aZdexq_gbb ohq_lky \ujZablv m\_j_gghklv� qlh \ [m�
^ms_f \uklZ\dZ b dhgn_j_gpby ©Ijhfure_gguc g_jZa�

jmrZxsbc dhgljhevª [m^ml jZklb b jZa\b\Zlvky� hljZ`Zy

h[t_dlb\gu_ ijhp_kku jhklZ agZqbfhklb b \ebygby gZr_c
h[eZklb ijhn_kkbhgZevghc ^_yl_evghklb�
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��y G:PBHG:EVG:Y G:MQGH�L?OGBQ?KD:Y
DHGN?J?GPBY B <UKL:<D:

©G?J:AJMR:XSBC DHGLJHEV
B L?OGBQ?KD:Y >B:=GHKLBD:�����ª

��±�� fZy� ]� Db_\

< Bgklblml_ we_dljhk\Zjdb bf� ?� H� IZlhgZ G:G Md�

jZbgu khklhyeZkv ��y GZpbhgZevgZy gZmqgh�l_ogbq_kdZy

dhgn_j_gpby b \uklZ\dZ ©G?J:AJMR:XSBC DHGL�

JHEV B L?OGBQ?KD:Y >B:=GHKLBD: ² ����ª�

Dhgn_j_gpby [ueZ hj]Zgbah\ZgZ MdjZbgkdbf h[s_kl\hf

g_jZajmrZxs_]h dhgljhey b l_ogbq_kdhc ^bZ]ghklbdb

kh\f_klgh k GZpbhgZevghc ZdZ^_fb_c gZmd MdjZbgu� Bg�

klblmlhf we_dljhk\Zjdb bf� ?� H� IZlhgZ G:G MdjZbgu�

G:D ©GZnlh]Za MdjZbguª� =hkm^Zjkl\_gguf dhfbl_lhf

MdjZbgu ih gZ^ahjm aZ hojZghc ljm^Z b GZpbhgZevguf

Z\bZpbhgguf mgb\_jkbl_lhf ijb ih^^_j`d_ ?\jhi_ckdhc

n_^_jZpbb g_jZajmrZxs_]h dhgljhey �()1'7� b <k_fbj�

gh]h dhfbl_lZ g_jZajmrZxs_]h dhgljhey �,&1'7��

=_g_jZevguc kihgkhj dhgn_j_gpbb² GZmqgh�ijh�

ba\h^kl\_ggZy nbjfZ ©MevljZdhg�K_j\bkª �]� Db_\��

< dhgn_j_gpbb ijbgyeb mqZklb_ ba\_klgu_ mq_gu_�

ijhba\h^kl\_ggbdb b wdkiemZlZpbhggbdb kj_^kl\ GD b

L> ba MdjZbgu� Jhkkbb� ;_eZjmkb�Fhe^h\u² \k_]h k\u�

r_ ��� mqZklgbdh\ ba ijb[ebabl_evgh ��� hj]ZgbaZpbc

b ij_^ijbylbc� kj_^b dhlhjuo² ba\_klgu_ gZmqgu_ p_g�

lju MdjZbgu� Bgklblml we_dljhk\Zjdb bf� ?� H� IZlhgZ

G:G MdjZbgu �Db_\��Nbabdh�f_oZgbq_kdbc bgklblml bf�

=� <� DZji_gdZ G:G MdjZbgu �Ev\h\�� =hkm^Zjkl\_ggh_

dhgkljmdlhjkdh_ [xjh ©X`gh_ª bf� F� D� Yg]_ey �>g_i�

jhi_ljh\kd�� GLMM ©Db_\kdbc ihebl_ogbq_kdbc bgklb�

lmlª� GLM ©OZjvdh\kdbc ihebl_ogbq_kdbc bgklblmlª�

>g_ijhi_ljh\kdbc ]hkm^Zjkl\_gguc mgb\_jkbl_l� OZjv�

dh\kdbc gZpbhgZevguc mgb\_jkbl_l jZ^bhwe_dljhgbdb b

^jm]b_ gZmqgh�bkke_^h\Zl_evkdb_ hj]ZgbaZpbb� h[jZah\Z�

l_evgu_ mqj_`^_gby b ijhfure_ggu_ ij_^ijbylby�

GZ dhgn_j_gpbx ij_^klZ\beb ��� ^hdeZ^h\� ba dhlh�

juo hdheh �� [ueh ij_^klZ\e_gh gZ ^\mo ie_gZjguo b

\hkvfb k_dpbhgguo aZk_^Zgbyo�

Kj_^b Z\lhjh\² ijbagZggu_ mq_gu_� ZdZ^_fbd IZlhg

;� ?�� ZdZ^_fbd G:GM Eh[Zgh\ E� F�� qe_g�dhjj� G:GM

GZaZjqmd A� L�� qe_g�dhjj� G:GM ;Z[Zd <� I�� ijhn� =mj�

\bq :� D�� ijhn� ;_ehdmj B� I�� ijhn� DZjiZr H�F�� ijhn�

FZ_\kdbc K� F�� ijhn� G_^hk_dZ :� Y�� ijhn� Ju`bdh\

<� >�� ijhn� K_[dh <� I�� ijhn� Klhjh`_gdh <� H�� ijhn�

Ljhbpdbc <� H� b ^jm]b_ ba\_klgu_ ki_pbZebklu \ h[eZklb

GD b L>�

Hldjue dhgn_j_gpbx aZf_klbl_ev ^bj_dlhjZ BWK
bf� ?� H� IZlhgZ G:G MdjZbgu ZdZ^_fbd G:GM

E� F� Eh[Zgh\�
;ueb aZqblZgu ibkvfZ�ijb\_lkl\by hl ij_ab^_glZ

()1'7 ^�jZ FZcdZ NZje_y �0LNH )DUOH\� b aZf� ^bj_dlhjZ

BgklblmlZ NjZmg]hn_jZ �=_jfZgby� ^�jZ =_j^Z >h[fZggZ
�*HUG 'REPDQQ��

GZ ie_gZjghf aZk_^Zgbb \uklmibeb� ijhn� <� :� Ljh�

bpdbc k h[ahjguf ^hdeZ^hf h g_jZajmrZxs_f dhgljhe_

\ MdjZbg_� ijhn� :� D� =mj\bq k ^hdeZ^hf h dhgp_ipbb

nhjfbjh\Zgby wnn_dlb\ghklb kbkl_f GD k\Zjguo f_lZe�

ehdhgkljmdpbc� ijhn�X�D�N_^hk_gdh k ijb\_lkl\b_f hl

ij_ab^_glZ JHGDL> ijhn� <� <� Dex_\Z b ^hdeZ^hf h

aZ^ZqZo JHGDL> \ h[eZklb gZmqgh�l_ogbq_kdh]h jZa\blby

ijb[hjgh]h h[hjm^h\Zgby GD b L> \ Jhkkbb� ;ueb aZk�

emrZgu lZd`_ ^hdeZ^u h dhgljhe_ dZq_kl\Z b gZijy`_g�

gh�^_nhjfbjh\Zggh]h khklhygby we_f_glh\ dhgkljmdpbc

f_lh^Zfb ]heh]jZnbb� we_dljhgghc ki_de�bgl_jn_jh�

f_ljbb b rbjh]jZnbb �?� F� He_cgbd� BWK bf� ?� H�

IZlhgZ G:G MdjZbgu�� h ijhkljZgkl\_gghf jZaj_r_gbb

ebg_cguo fZljbp ^_l_dlhjh\ �>� G� Dhabg� GLP jZ^bZ�

pbhggh]h ijb[hjhkljh_gby GLD ©Bg�l fhghdjbklZeeh\ª

G:G MdjZbgu� OZjvdh\�� h[ wdkiemZlZpbhgghf dhgljhe_

mklZehklgh]h khklhygby b j_kmjk f_lZeehijh^mdpbb dh�

wjpblbf_ljbq_kdbf f_lh^hf �=� Y� ;_aex^vdh� GIN

©Ki_pbZevgu_ gZmqgu_ jZajZ[hldbª� OZjvdh\�� >Ze__ aZ�

k_^Zgby ijhoh^beb ih k_dpbyf�

• l_hjby b ijZdlbdZ nbabq_kdbo f_lh^h\ dhgljhey

k\Zjguo dhgkljmdpbc� fZl_jbZeh\ ba^_ebc�

• fhgblhjbg] l_ogbq_kdh]h khklhygby b hp_gdZ hklZ�

lhqgh]h j_kmjkZ h[t_dlh\ ijb wdkiemZlZpbb�

• ih\ur_gb_ [_ahiZkghklb b gZ^_`ghklb ijhfure_g�
guo h[t_dlh\ b khhjm`_gbc�

• GD b L> \ g_nl_]Zah\hc hljZkeb�

• GD b L> gZ `_e_agh^hjh`ghf ljZgkihjl_�

• GD b L> \ Z\bZpbb�

• GD b L> \ _g_j]_lbd_� f_lZeemj]bb b fZrbghkljh�

_gbb�

• \hijhku klZg^ZjlbaZpbb b k_jlbnbdZpbb \ GD b L>�

GZ k_dpbx ©L_hjby b ijZdlbdZ nbabq_kdbo f_lh^h\

dhgljhey k\Zjguo dhgkljmdpbc� fZl_jbZeh\ b ba^_ebcª

[ueh ij_^klZ\e_gh �� ^hdeZ^h\� Bo kh^_j`Zgb_ k\b^_�

l_evkl\m_l h lhf� qlh \h fgh]bo hj]ZgbaZpbyo MdjZbgu�

y\eyxsboky ijbagZggufb eb^_jZfb \ h[eZklb GD b L>�

\gbfZgb_ m^_ey_lky g_ lhevdh ijZdlbq_kdbf \hijhkZf� gh

b l_hjbb GD� \aZbfh^_ckl\bx nbabq_kdbo ihe_c k dhg�

ljhebjm_fuf h[t_dlhf� ijbgpbiZf ihkljh_gby ZiiZjZ�

lmju b f_lh^bdZf dhgljhey� < qbke_ lZdbo hj]ZgbaZpbc�

BWK bf� ?� H� IZlhgZ G:G MdjZbgu� NFB bf� =� <�

DZji_gdh G:G MdjZbgu� B\Zgh�NjZgdh\kdbc gZpbhgZev�

guc l_ogbq_kdbc mgb\_jkbl_l g_nlb b ]ZaZ� GLMM ©Db�

_\kdbc ihebl_ogbq_kdbc bgklblmlª� GLM ©OZjvdh\kdbc

ihebl_ogbq_kdbc bgklblmlª� OZjvdh\kdbc gZpbhgZevguc

mgb\_jkbl_l jZ^bhwe_dljhgbdb�

Kms_kl\_gguc \deZ^ \ jZ[hlm k_dpbb \g_keb ^hdeZ^u

]hkl_c ba ;_eZjmkb ² ij_^klZ\bl_e_c BgklblmlZ ijbd�

eZ^ghc nbabdb G:G ;_eZjmkb �Fbgkd��

;hevrhc bgl_j_k \ua\Zeb ^hdeZ^u ihk\ys_ggu_�

kha^Zgbx fmevlb^bnn_j_gpbZevguo \boj_lhdh\uo

ij_h[jZah\Zl_e_c �<� G� MqZgbg b ^j�� NFB bf� =� <�

DZji_gdh G:G MdjZbgu� Ev\h\��
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bkihevah\Zgbx g_cjhgguo k_l_c \ kbkl_fZo Zdmklbq_k�

dh]h dhgljhey �H�F� DZjiZr b ^j�� B\Zgh�NjZgdh\kdbc

GLM g_nlb b ]ZaZ��

Z\lhfZlbq_kdhc j_]bkljZpbb j_amevlZlh\ g_jZajmrZx�

s_]h dhgljhey ijb jmqghf kdZgbjh\Zgbb �K� F� FZ_\k�

dbc� D� F� K_juc� GLMM ©DIBª��

Zdmklbq_kdhfm dhgljhex fZl_jbZeh\ b k\Zjguo kh_�

^bg_gbc \ Bgklblml_ we_dljhk\Zjdb bf� ?� H� IZlhgZ

�<� :� Ljhbpdbc b ^j�� BWK bf� ?� H� IZlhgZ G:G Md�

jZbgu��

< p_ehf jZ[hlZ k_dpbb ijh^_fhgkljbjh\ZeZ kms_kl�

\_gguc ijh]j_kk \ j_r_gbb nmg^Zf_glZevguo \hijhkh\

GD b L> \ MdjZbg_� gZebqb_ Zdlb\gh ^_ckl\mxsbo \ wlhc

kj_^_ gZmqguo dhee_dlb\h\ dZd \ MdjZbg_� lZd b m gZrbo

khk_^_c�

GZ aZk_^Zgbb k_dpbb �Fhgblhjbg] l_ogbq_kdh]h khk�

lhygby b hp_gdZ hklZlhqgh]h j_kmjkZ h[t_dlh\ ijb wdk�

iemZlZpbb� [hevrhc bgl_j_k m ki_pbZebklh\ \ua\Zeb ^hd�

eZ^u ijhn� :� Y� G_^hk_db �BWK bf� ?� H� IZlhgZ G:G

MdjZbgu� h fhgblhjbg]_ ojZgbebs `b^dh]h ZffbZdZ�

:� :� FZjdh\Z �H:H ©JZ^bhZ\bhgbdZª� KZgdl�I_l_j�

[mj]�� dhlhjuc [ue ihk\ys_g fhgblhjbg]m l_ogbq_kdh]h

khklhygby ^ebgghf_jguo h[t_dlh\ ih j_amevlZlZf MA�

<� =� Ju[ZqmdZ h f_lh^Zo b kj_^kl\Zo baf_j_gby dhwj�

pblb\ghc kbeu \ GD� ^hdeZ^ ijhn� <� E� <_g]jbgh\bqZ

�Bg�l ijbdeZ^ghc nbabdb G:G ;_eZjmkb� Fbgkd�� aZljZ�

]b\Zxsbc ijh[e_fu hp_gdb b baf_j_gby hklZlhqguo gZi�

jy`_gbc� :�X� ;hg^Zj_gdh �BWK bf� ?� H� IZlhgZ G:G

MdjZbgu�� ihk\ys_gguc \hijhkm hp_gdb khklhygby k\Zj�

gh]h r\Z gZ hkgh\_ ZgZebaZ oZjZdl_jbklbd fZ]gblgh]h f_�

lh^Z dZd we_f_glZ ijh]ghabjh\Zgby bg^b\b^mZevgh]h hk�

lZlhqgh]h j_kmjkZ b jy^ ^jm]bo ^hdeZ^h\�

:dlb\gh_ mqZklb_ ki_pbZebklh\ GD b L> \ jZ[hl_

k_dpbb �Z bo [ueh [he__ �� q_eh\_d� ihdZaZeh ih\ur_g�

guc bgl_j_k d ijh[e_f_ hp_gdb hklZlhqgh]h j_kmjkZ

h[t_dlh\� dhlhju_ wdkiemZlbjmxlky� b hkh[_ggh h[t_dlh\�

m dhlhjuo ijh_dlguc j_kmjk aZdZgqb\Z_lky�

< jZ[hl_ k_dpbb ©Ih\ur_gb_ [_ahiZkghklb b gZ^_`�

ghklb ijhfure_gguo h[t_dlh\ b khhjm`_gbcª ijbgyeh

mqZklb_ [he__ �� q_eh\_d�

GZ k_dpbb [ueb ij_^klZ\e_gu �� ^hdeZ^h\� ba dhlhjuo

gZb[hevrbc bgl_j_k \ua\Zeb ke_^mxsb_�

©<ebygb_ khklhygby ih^djZgh\h]h imlb gZ jZa\blb_

ih\j_`^_gbc g_dhlhjuo maeh\ fhklh\h]h djZgZ �:� G�

DjZ\_p� AZihjh`kdbc wdki_jlgh�l_ogbq_kdbc p_glj��

©<b[jhZdmklbq_kdZy ^bZ]ghklbdZ dhfij_kkhjguo b gZ�

khkguo mklZgh\hdª �:� :� Kl_p_gdh� Kmfkdhc WLP���

©Hiul ^bZ]ghklbjh\Zgby Z\lhdeZ\h\ª �:� B� Ie_rZ�

dh\� Db_\kdbc WLP��

©Bkihevah\Zgb_ f_lh^Z Zdmklbq_kdhc wfbkkbb ijb l_o�

gbq_kdhf ^bZ]ghklbjh\Zgbb h[hjm^h\Zgby� jZ[hlZxs_]h ih^

^Z\e_gb_fª �:� <� ;ZjZgh\kdbc� Ijb^g_ijh\kdbc WLP��

< jZ[hl_ k_dpbb ©GD b L> \ g_nl_]Zah\hc hljZkebª

ijbgyeh mqZklb_ hdheh �� q_eh\_d�

K ^hdeZ^hf h[ hij_^_e_gbb kl_i_gb dhjjhabhggh]h

ih\j_`^_gby ljm[ g_nlygh]h khjlZf_glZ \uklmibe I� Y�

Djbgbqguc �GIN ©Ahg^ª� ]� B\Zgh�NjZgdh\kd�� Ih\u�

r_gguc bgl_j_k ki_pbZebklh\ \ua\Ze ij_^klZ\e_gguc

^hdeZ^qbdhf MA ijb[hj ^ey baf_j_gby kl_i_gb dhjjh�

abhggh]h baghkZ ih\_joghklb ljm[�

< ^hdeZ^_ <� B� =hj^_eby �GII ©<B=HJª� Fhkd\Z�

[ue k^_eZg ZgZeba \hafh`ghklb ijbf_g_gby WF:�ij_�

h[jZah\Zl_e_c ^ey dhgljhey ljm[hijh\h^h\�

K bgl_j_kguf ^hdeZ^hf h f_lh^_ hij_^_e_gby djZ_�

\h]h m]eZ kfZqb\Zgby \uklmibe J� L� ;h^gZj �B\Zgh�

NjZgdh\kdbc GLM g_nlb b ]ZaZ�� Wlhl f_lh^ fh`gh ijb�

f_gblv ijb hij_^_e_gbb dZq_kl\Z i_g_ljZglh\�

< ^hdeZ^Zo K� F� Debf_gdh �IhelZ\kdh_ hl^_e_gb_

MdjZbgkdh]h ]hkm^Zjkl\_ggh]h ]_heh]h�jZa\_^u\Zl_evgh�

]h bgklblmlZ� [ue hk\_s_g hiul bkihevah\Zgby kd\Z`_g�

gh]h ijb[hjZ ^ey ^bZ]ghklbjh\Zgby ebnlh\uo dhehgg� Z

lZd`_ Ze]hjblf fbdjhijhp_kkhjghc h[jZ[hldb j_amevlZ�

lh\ mevljZa\mdh\h]h dhgljhey�

K ^hdeZ^hf h dhgljhe_ baheypbb ih^a_fguo ljm[hi�

jh\h^h\ \uklmibe J�F� >`ZeZ �NFB bf� =� <� DZji_gdh

G:G MdjZbgu� ]� Ev\h\��

L_hj_lbq_kdb_ ij_^ihkuedb h fZl_fZlbq_kdhf fh^_�

ebjh\Zgbb \ aZ^ZqZo l_ogbq_kdh]h ^bZ]ghklbjh\Zgby

h[t_dlh\ g_nl_]Zah\h]h dhfie_dkZ [ueb baeh`_gu \ ^hd�

eZ^Zo :� I� He_cgbdZ �B\Zgh�NjZgdh\kdbc GLM g_nlb

b ]ZaZ��

H[h[sZxsbc ^hdeZ^ h khklhygbb GD b L> \ g_nl_�

]Zah\hc hljZkeb k^_eZe jmdh\h^bl_ev k_dpbb ijhn�

H� F� DZjiZr� aZf� ij_^k_^Zl_ey MH GDL>�

K_dpby� \ua\Z\rZy gZb[hevrbc bgl_j_k ² ©GD b L>

gZ `_e_agh^hjh`ghf ljZgkihjl_ª� < __ jZ[hl_ ijbgyeb

mqZklb_ hdheh ��� ki_pbZebklh\� Ki_pbZevgh gZ k_dpbx

[ueb ijb]eZr_gu jZ[hlgbdb iml_\h]h ohayckl\Z mdjZbg�

kdbo `_e_aguo ^hjh]� Wlh fZkl_jZ� [jb]Z^bju� ^_n_dlhk�

dhibklu� gZqZevgbdb kem`[ b ^hjh]�

Hkgh\ghc l_fhc aZk_^Zgby k_dpbb [ueh h[_ki_q_gb_

dZq_kl\_ggh]h MAD j_evkh\� lZd dZd bf_ggh j_evku y\�

eyxlky gZb[he__ hl\_lkl\_gguf we_f_glhf `_e_agh^h�

jh`gh]h imlb�

>hdeZ^ :� :� DhaZdZ [ue ihk\ys_g gh\hc jZajZ[hld_

GIN ©MevljZdhg�K_j\bkª ² j_evkh\hfm ^_n_dlhkdhim

M>K�±��� >h gZklhys_]h \j_f_gb \ MdjZbg_ g_ [ueh hl_�

q_kl\_ggh]h ijhba\h^bl_ey ih^h[ghc ZiiZjZlmju� ihwlh�

fm nbjfZ ©MevljZdhgK_j\bkª� bf_y ���e_lgbc hiul \

ijhba\h^kl\_ MA ^_n_dlhkdhih\� ij_h[jZah\Zl_e_c� fgh�

]hdZgZevguo mklZgh\hd b ^jm]hc ZiiZjZlmju GD� \ayeZ

gZ k_[y j_r_gb_ wlhc aZ^Zqb� JZajZ[hlZgguc ^_n_dlhkdhi

m^h\e_l\hjy_l \k_f kh\j_f_gguf lj_[h\Zgbyf� bkihev�

ah\Zgb_ jZaebqguo ko_f dhgljhey �hkh[_ggh a_jdZevgufb

f_lh^Zfb�� khojZg_gb_ \k_o j_amevlZlh\ dhgljhey� jZaebq�

gh_ ij_^klZ\e_gb_ bgnhjfZpbb gZ wdjZg_ ^_n_dlhkdhiZ

�\ \b^_ fg_fhko_fu� ^_n_dlh]jZffu� :� beb <�kdZgZ� b

l�i� >hdeZ^ \ua\Ze `b\hc bgl_j_k \ aZe_� h q_f k\b^_�

l_evkl\m_l [hevrh_ dhebq_kl\h \hijhkh\ ki_pbZebklh\ ih

mkljhckl\m b jZ[hl_ ^_n_dlhkdhiZ� <ukdZaZgu ih`_eZgby

ih mkh\_jr_gkl\h\Zgbx l_e_`db� Hiulguc h[jZa_p j_ev�

kh\h]h ^_n_dlhkdhiZ M>K���� [ue ij_^klZ\e_g gZ \uk�

lZ\d_ kj_^kl\ GD� Ki_pbZebklu kfh]eb m\b^_lv jZ[hlm

ijb[hjZ \ jZaebqguo j_`bfZo� jZaebqgu_ \b^u ij_^k�

lZ\e_gby bgnhjfZpbb b ^jm]b_ \hafh`ghklb ijb[hjZ�

K [hevrbf \gbfZgb_f [ue \ukemrZg ^hdeZ^ ijhn_k�

khjZ :� D� =mj\bqZ �I=MIK� qe��dhjj� :LJ� \bp_�ij_�

ab^_glZ JHGDL>� h khklhygbb GD gZ `_e_aguo ^hjh]Zo

Jhkkbckdhc N_^_jZpbb� mqZklb_ dhlhjh]h \ jZ[hl_ k_dpbb

[ueh gZklhysbf kh[ulb_f�
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>hdeZ^ :� :� FZjdh\Z �:H ©JZ^bhZ\bhgbdZª� KZgdl�

I_l_j[mj]� [ue ihk\ys_g kj_^kl\Zf GD� bkihevam_fuf

gZ `_e_aguo ^hjh]Zo Jhkkbb� \ qZklghklb ^_n_dlhkdhiZf

:<BDHG��� b ��� b kh\f_s_gghfm \Z]hgm�^_n_dlhkdhim

k ZiiZjZlmjhc :<BDHG���� KemrZl_eb magZeb h[ hiul_

MAD j_evkh\� h \uy\e_gbb jZaebqguo lbih\ ^_n_dlh\� h

ij_bfms_kl\Zo Z\lhfZlbq_kdhc j_]bkljZpbb bgnhj�

fZpbb� h keh`ghklyo b i_jki_dlb\Zo jZa\blby kj_^kl\ GD

\ Jhkkbb�

?s_ h^bg ^hdeZ^ [ue ihk\ys_g j_evkh\hfm ^_n_dlhk�

dhim IHBKD���WF jZajZ[hldb :H ©Bgljhkdhiª� Fhe�

^h\Z� NbjfZ� hkgh\ZggZy gZ [Za_ [u\r_]h IH ©<hegZª�

ba\_klgZ \h fgh]bo kljZgZo� >_n_dlhkdhiu lbiZ IHBKD

bkihevamxlky gZ \k_o ^hjh]Zo kljZg Kh^jm`_kl\Z� \ l�q�

b gZ ^hjh]Zo MdjZbgu� Ihwlhfm fgh]h \hijhkh\ mqZkl�

gbdh\ dhgn_j_gpbb [ueh ihk\ys_gh wdkiemZlZpbb wlbo

^_n_dlhkdhih\�

D kh`Ze_gbx gZ dhgn_j_gpbb g_ [ue ij_^klZ\e_g ^hdeZ^

GII ©J>Fª� Ijb[hju wlhc nbjfu lbiZ M>K��J>F�� b

M>K��J>F�� lZd`_ bkihevamxlky gZ `_e_aguo ^hjh]Zo

MdjZbgu�

MqZklgbdb k_dpbb h[f_gyebkv hiulhf� magZeb h gh\uo

^hklb`_gbyo b jZajZ[hldZo \ h[eZklb GD� ;ueb \ukdZ�

aZgu ih`_eZgby qZs_ ijh\h^blv ih^h[gu_ f_jhijbylby�

[uklj__ \g_^jylv kh\j_f_ggu_ jZajZ[hldb gZ hl_q_kl\_g�

guo `_e_aguo ^hjh]Zo�

JZ[hlZ k_dpbb ©GD b L> \ Z\bZpbbª ijhoh^beZ \ GZ�

pbhgZevghf Z\bZpbhgghf mgb\_jkbl_l_ �G:M� gZ dZn_^j_

fZrbgh\_^_gby �aZ\� dZn_^jhc ² ijhn� B� I� ;_ehdmj��

;ueh h[km`^_gh �� ^hdeZ^h\� Djhf_ lh]h� aZkemrZgZ bg�

nhjfZpby h jZ[hlZo ih GD� dhlhju_ ijh\h^ylky gZ H:H

©Fhlhj Kbqª �E� =� Emdvygh\Z� b \ Bgklblml_ bgnhj�

fZpbhggh�^bZ]ghklbq_kdbo kbkl_f G:M �X� <� Dmp��

Hkh[h_ \gbfZgb_ [ueh m^_e_gh dhgljhex ba^_ebc ba

dhfihabpbhgguo fZl_jbZeh\ b khlh\uo dhgkljmdpbc� <

^hdeZ^_ ijhn� <� :� Klhjh`_gdh �OZjvdh\kdbc gZpbh�

gZevguc l_ogbq_kdbc mgb\_jkbl_l jZ^bhwe_dljhgbdb� [u�

eh ihdZaZgh� qlh l_ieh\hc dhgljhev y\ey_lky gZb[he__ wn�

n_dlb\guf ^ey wlbo fZl_jbZeh\� Hg lZd`_ jZkdjue gh\u_

\hafh`ghklb l_ieh\hc ^_n_dlhkdhibb ehiZlhd lmj[bg b

l_jfhaZsblguo ihdjulbc maeh\ Z\bZ^\b]Zl_e_c�

:� F� H\kygdbg b <� =� >_fb^dh �G:M� khh[sbeb

h gh\uo jZajZ[hldZo ^ey dhgljhey pbebg^jbq_kdbo ih�

\_joghkl_c imklhl_euo we_f_glh\ dhgkljmdpbc�

Bgl_j_kguf [ueh khh[s_gb_ jZ[hlgbdh\ :GLD ©:G�

LHGH<ª h ijh[e_fZo dhgljhe_ijb]h^ghklb Z\bZpbhgghc

l_ogbdb �:� Y� >_j_qZ� b h[ Zdmklbq_kdhf dhgljhe_ ^_�

lZe_c ba dhfihabpbhgguo fZl_jbZeh\ �<� :� Dm^_jkdbc��

H ijbf_g_gbb GD \ l_ogheh]byo \hkklZgh\e_gby ^_�

lZe_c Z\bZpbhgguo ^\b]Zl_e_c jZkkdZaZe <� :� Dmq_j_gdh

�G:M��

@b\hc bgl_j_k \ua\Zeh khh[s_gb_ <� G� MqZgbgZ

�NFB bf� =� <� DZji_gdh G:G MdjZbgu� h kha^Zgbb

gh\uo \boj_lhdh\uo klZlbq_kdbo ^_n_dlhkdhih\ ^ey h[�

gZjm`_gby ih\_joghklguo ^_n_dlh\ \ maeZo Z\bZpbhgghc

l_ogbdb� \ lhf qbke_ b ih^ h[rb\dhc� K_dpby j_dhf_g�

^h\ZeZ ijh\_klb f_`\_^hfkl\_ggu_ bkiulZgby wlbo ijb�

[hjh\�

< ijhp_kk_ h[km`^_gby ^_ckl\mxsbo klZg^Zjlh\� hi�

j_^_eyxsbo lj_[h\Zgby d d\ZebnbdZpbb i_jkhgZeZ ih

GD� g_dhlhju_ mqZklgbdb hlf_lbeb� qlh \f_klh \\_^_gby

ki_pbZebabjh\Zggh]h k_dlhjZ� ih dhlhjhfm Zll_klmxl ki_�

pbZebklh\ GD Z\bZpbhgghc l_ogbdb� [ueh [u ijZ\bevg__

mdZau\Zlv \b^ ijh^mdpbb �^_lZe_c beb maeh\�� gZ dhlhjmx

gZijZ\e_gZ ^_yl_evghklv dhgljhe_jZ� \ ]jZn_ ki_pbZev�

gh]h wdaZf_gZ wdaZf_gZpbhggh]h k_jlbnbdZlZ� DZd g_^hk�

lZlhd ^_ckl\mxs_]h klZg^ZjlZ =HKL ����� �?1 ���� hl�

f_q_gh� qlh \ g_f hlkmlkl\m_l Zdmklbq_kdbc dhgljhev�

h[t_^bgyxsbc gbadhqZklhlguc b MA ^bZiZahgu� Ba\_k�

lgh� qlh \ Z\bZpbhggh�dhkfbq_kdhc l_ogbd_ hq_gv rbjhdh

bkihevamxl Zdmklbq_kdb_ ^_n_dlhkdhiu ^ey dhgljhey

dhfihabpbhgguo fZl_jbZeh\� iZyguo b de__\uo kh_^bg_�

gbc� khlh\uo dhgkljmdpbc b ^j�

MqZklgbdb k_dpbb ih[eZ]h^Zjbeb hj]ZgbaZlhjh\ ��c

GZpbhgZevghc dhgn_j_gpbb aZ ij_^hklZ\e_ggmx \hafh`�

ghklv h[s_gby ki_pbZebklh\ ih g_jZajmrZxs_fm dhgl�

jhex�

Hdheh �� ki_pbZebklh\ ijbgyeb mqZklb_ \ jZ[hl_

k_dpbb ©GD b L> \ wg_j]_lbd_� f_lZeemj]bb b fZrbghk�

ljh_gbbª�

;hevrhc ijZdlbq_kdbc bgl_j_k \ua\Zeb ^hdeZ^u�

B� :� AZiehlbgkdh]h �Wg_j]hgZeZ^dZ Db_\wg_j]h� ]� Db�

_\� ©H g_dhlhjuo \hafh`ghklyo wdkiemZlZpbb l_iehwg_j�

]_lbq_kdh]h h[hjm^h\Zgby k jZaebqgufb ^_n_dlZfbª�

<� E� GZc^u �BWK bf� ?� H� IZlhgZ G:G MdjZbgu�

©G_dhlhju_ ih^oh^u b j_amevlZlu \ l_ogbq_kdhf hk\b�

^_l_evkl\h\Zgbb k\Zjguo r\h\ b f_lZeeZ hl\_lkl\_gguo

h[t_dlh\ :WKª�

B� Y� R_\q_gdh b ^j� �BWK bf� ?� H� IZlhgZ G:G

MdjZbgu� ©Kh\_jr_gkl\h\Zgb_ MA dhgljhey we_dljhk\Zj�

guo ljm[ \ ijhp_kk_ bo ijhba\h^kl\Zª�

K� :� Fhdjhmkh\Z �GBBDWL� Fhkd\Z� ©Kbkl_fZ ih�

emZ\lhfZlbq_kdh]h MA dhgljhey k\Zjguo kh_^bg_gbc Zmk�

l_gblguo ljm[hijh\h^h\ >M����ª�

G� I� JZau]jZ_\Z �GIH PGBBLF:R� Fhkd\Z�� MAD

k bkihevah\Zgb_f ]heh\guo \heg�

Hl^_evgZy k_dpby [ueZ ihk\ys_gZ \hijhkZf klZg^Zj�

lbaZpbb b k_jlbnbdZpbb \ GD b L>� \ jZ[hl_ dhlhjhc

ijbgyeb mqZklb_ k\ur_ �� ki_pbZebklh\ ba jZaebqguo

hj]ZgbaZpbc MdjZbgu� Jhkkbb b ;_ehjmkb� L_fu ^hdeZ^h\

[ueb ihk\ys_gu ZdlmZevguf ijh[e_fZf�

• jZajZ[hld_ j_dhf_g^Zpbc ih kh\_jr_gkl\h\Zgbx

ghjfZlb\gh�l_ogbq_kdhc ^hdmf_glZpbb ih \uiheg_gbx

MAD \ g_nlyghc b ^jm]bo kn_jZo ijhba\h^kl\Z�

• dhgljhex dZq_kl\Z dZd bgkljmf_glm mkh\_jr_gkl\h�

\Zgby l_ogheh]bc k\Zjdb�

• h[_ki_q_gbx dZq_kl\Z b k_jlbnbdZpbb dZd ijh[e_f_

k\Zjhqgh�fhglZ`guo jZ[hl� l_ogheh]bq_kdh]h dhgljhey b

^bZ]ghklbdb�

• gh\uf gZpbhgZevguf klZg^ZjlZf ih jZ^bZpbhgghfm

dhgljhex�

• k_jlbnbdZpbb ki_pbZebklh\ ih GD h[t_dlh\ ih\u�

r_gghc [_ahiZkghklb \ MdjZbg_�

• ijh[e_fZf Zll_klZpbb b k_jlbnbdZpbb ki_pbZebklh\
ih GD�

• djbl_jbyf hp_gdb l_ogbq_kdhc dhfi_l_glghklb bk�

iulZl_evguo eZ[hjZlhjbc� jZ[hlZxsbo ih ijh[e_fZf b

\ kn_j_ hojZgu ljm^Z�

• gh\uf baf_g_gbyf \ AZdhg_ MdjZbgu ©H f_ljh�

eh]bbª b ijh[e_fZf _]h \g_^j_gby�
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• ijh[e_fZf \g_^j_gby AZdhgh\ MdjZbgu ©H klZg^Zj�

lbaZpbbª� ©H ih^l\_j`^_gbb khhl\_lkl\byª� ©H[ Zddj_�

^blZpbb hj]Zgh\ ih^l\_j`^_gby khhl\_lkl\byª�

K l_dklhf ijb\_lkl\by d kh[jZ\rbfky h[jZlbeZkv

K� :� Ihihm^bgZ ² ij_^klZ\bl_ev Hj]ZgZ ih k_jlbnb�

dZpbb i_jkhgZeZ GD ;_eZjmkb� HgZ jZkkdZaZeZ h kbkl_f_

b ijh[e_fZo \ kn_j_ k_jlbnbdZpbb i_jkhgZe ih GD \ J_k�

im[ebd_ ;_eZjmkv�

;ueh aZqblZgh ijb\_lkl\b_ ij_ab^_glZ BKH� \ dhlhjhf

[ue ih^l\_j`^_g l_abk h g_h[oh^bfhklb ]ZjfhgbaZpbb

klZg^Zjlh\ b ih^l\_j`^_gbb khhl\_lkl\by ^ey k\h[h^gh]h

i_j_f_s_gby lh\Zjh\ b mkem]� [_ahiZkghc wdkiemZlZpbb

ba^_ebc�

Ki_pbZevgh_ ie_gZjgh_ aZk_^Zgb_ dhgn_j_gpbb [ueh
ihk\ys_gh ���e_lbx h[jZah\Zgby GZmqgh�ijhba\h^kl\_g�

ghc nbjfu ©MevljZdhg�K_j\bkª �^bj_dlhj ² =� =� Em�

p_gdh� ² mdjZbgkdh]h jZajZ[hlqbdZ b ijhba\h^bl_ey

kj_^kl\ GD rbjhdh ba\_klgh]h g_ lhevdh \ MdjZbg_� gh

b aZ __ ij_^_eZfb� <_^msbfb ki_pbZebklZfb nbjfu [ueb

k^_eZgu ^hdeZ^u� ihk\ys_ggu_ \hijhkZf Z\lhfZlbaZpbb

b ^hdmf_glbjh\Zgby j_amevlZlh\ GD� ijbf_g_gbx pbn�

jh\uo l_ogheh]bc \ MA ^_n_dlhkdhibb� ijbdeZ^ghfm j_�

r_gbx aZ^Zq MA lhesbghf_ljbb b l\_j^hf_ljbb� Z lZd�

`_ gh\uf jZajZ[hldZf nbjfu� fgh]hdZgZevghfm ^_n_d�

lhkdhim ©MgbkdZg�EmQª b _]h ijbf_g_gbx \ Z\lhfZlb�

abjh\Zgguo kbkl_fZo dhgljhey `_e_agh^hjh`guo dhe_k

b`_e_agh^hjh`guo hk_c� fbdjhijhp_kkhjghfmMA ^_n_d�

lhkdhim M> ����� pbnjh\hfm mevljZa\mdh\hfm ^_n_dlhk�

dhim M> ����� \boj_lhdh\hfm ^_n_dlhkdhim <>���GD ^ey

dhgljhey maeh\ b ^_lZe_c `_e_agh^hjh`guo \Z]hgh\�

IZjZee_evgh k aZk_^Zgbyfb k_dpbc ijhoh^beZ \uklZ\�

dZ ijb[hjh\ b kj_^kl\ ^ey GD b L>� < jZ[hl_ \uklZ\db

ijbgyeb mqZklb_ �� wdkihg_glZ ba MdjZbgu� Jhkkbb�Fhe�

^h\u� kj_^b dhlhjuo�

GIN ©MevljZdhg�K_j\bkª �Db_\�� Bgklblml we_dljhk�

\Zjdb bf� ?� H� IZlhgZ G:G MdjZbgu �Db_\�� :H ©Bg�

^mkljby�K_j\bkª �Fhkd\Z�� DhfiZgby ©Ghj^bgdjZnlª

�Q_j_ih\_p�� GII ©<b]hjª �Fhkd\Z�� HHH ©I_j]Zf�Md�

jZbgZ bg`bgbjbg]ª �Db_\�� GIN ©Ki_pbZevgu_ gZmqgu_

jZajZ[hldbª �OZjvdh\�� BLP ©<b[jh^bZ]ghklbdZª �K_\_�

jh^hg_pd� Em]Zgkdhc h[e��� :H ©<hlmfª� �Dbrbg_\��GIP

©>bZ]ghklbdZ b dhgljhevª �GbdheZ_\�� >I ©>bZf_o�Md�

jZbgZª �OZjvdh\�� GIN ©Ahg^ª �B\Zgh�NjZgdh\kd�� M=�

II ©Bahlhiª �Db_\�� HHH ©Bgl_jxgbkª �Fhkd\Z�� GII

©Bgljhg�KWLª �>hg_pd�� :H ©Bgljhkdhiª �Dbrbg_\��

GII ©FZrbghkljh_gb_ª �>g_ijhi_ljh\kd�� HHH ©Hebf�

imk�Fhkd\Zª �Fhkd\Z�� GIN ©IjhfijbeZ^ª �Db_\�� Dhf�

iZgby ©Ki_jZgpZª �@_elu_ <h^u� >g_ijhi_ljh\kdhc

h[e��� GIN ©MevljZdhgª �Db_\�� HHH ©R_jeª �Db_\��

`mjgZeu ©L_ogbq_kdZy ^bZ]ghklbdZ b g_jZajmrZxsbc

dhgljhevª �Db_\�� ©< fbj_ g_jZajmrZxs_]h dhgljheyª

�KZgdl�I_l_j[mj]��

K\hc kl_g^ gZ \uklZ\d_ bf_eb h[s_kl\Z g_jZajmrZx�

s_]h dhgljhey b l_ogbq_kdhc ^bZ]ghklbdb MdjZbgu�

Jhkkbb b ;_eZjmkb ² MHGDL>� JHGDL> b ;:GDL>�

<h \j_fy ijh\_^_gby gZmqghc dhgn_j_gpbb khklhyebkv

lZd`_ ��y Hlq_lgZy dhgn_j_gpby MH GDL> b ^\Z aZk_�

^Zgby ijZ\e_gby H[s_kl\Z� GZ Dhgn_j_gpbb MH GDL>

[ueb \jmq_gu ^biehfu emqrbf dhee_dlb\guf b bg^b�

\b^mZevguf qe_gZf H[s_kl\Z ih blh]Zf ��������� ]]��

aZkemrZg hlq_lguc ^hdeZ^ ijZ\e_gby MH GDL>� khklh�

yebkv \u[hju ij_^k_^Zl_ey b ijZ\e_gby H[s_kl\Z gZ ke_�

^mxsbc lj_oe_lgbc i_jbh^� Ij_^k_^Zl_e_f MH GDL>

\gh\v [ue ba[jZg aZ\_^mxsbc hl^_ehf g_jZajmrZxsbo

f_lh^h\ dhgljhey BWK bf� ?� H� IZlhgZ G:G MdjZbgu

ijhn� <� :� Ljhbpdbc�

Hij_^_e_gu ]eZ\gu_ aZ^Zqb MH GDL> gZ ke_^mxsbc

i_jbh^�

• ijh^he`_gb_ jZ[hl ih ]ZjfhgbaZpbb _\jhi_ckdbo b
f_`^mgZjh^guo klZg^Zjlh\ ih GD b L> \ MdjZbg_ b Zd�

lb\baZpby mkbebc ih kha^Zgbx hljZke_\uo klZg^Zjlh\ \

h[eZklb GD b L>�

• Zddj_^blZpby hj]ZgZ ih k_jlbnbdZpbb H[s_kl\Z ^ey
\g_^j_gby kbkl_fu k_jlbnbdZpbb MH GDL> \ hij_^_e_g�

guo \_^hfkl\Zo k p_evx mkljZg_gby fhghihebafZ \ kn_j_

k_jlbnbdZpbb�

• Zdlb\baZpby f_`^mgZjh^ghc ^_yl_evghklb \ jZfdZo
()1'7� ,61'7� ^\mklhjhggbo kh]eZr_gbc f_`^m h[s_k�

l\Zfb�

• ij_^hklZ\e_gb_ ih^^_j`db j_]bhgZevguf hl^_e_gb�

yf hlghkbl_evgh jZkrbj_gby bg^b\b^mZevgh]h qe_gkl\Z

\ H[s_kl\_�

• hj]ZgbaZpbhggZy ih^^_j`dZ mdjZbgkdbo dhgn_j_g�

pbc� k_fbgZjh\ b \uklZ\hd ih GD b dhhj^bgZpby bo ijh�

\_^_gby�

• bgnhjfZpbhggZy ih^^_j`dZ qe_gh\ H[s_kl\Z� ba^Z�
gb_ BgnhjfZpbhggh]h [xee_l_gy MH GDL>� ih^^_j`dZ

bgl_jg_l�kZclZ H[s_kl\Z�

GZ aZdexqbl_evghf ie_gZjghf aZk_^Zgbb k djZldbfb

hlq_lZfb h jZ[hl_ k_dpbc \uklmibeb bo jmdh\h^bl_eb�

khklhyeZkv ^bkdmkkby ih \hijhkZf dhlhju_ [ueb ih^gylu

ki_pbZebklZfb \h \j_fy aZk_^Zgbc dhgn_j_gpbb� ijbgylh

J_r_gb_ dhgn_j_gpbb�

Hq_j_^gZy ��y GZpbhgZevgZy gZmqgh�l_ogbq_kdZy dhg�

n_j_gpby ©G_jZajmrZxsbc dhgljhev b l_ogbq_kdZy ^b�

Z]ghklbdZª khklhblky \ Db_\_ \ ���� ]�

BgnhjfZpbhggh_ khh[s_gb_ ih^]hlh\be
:� E� R_d_jh�

mq_guc k_dj_lZjv MH GDL
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,,, <K?MDJ:BGKDBC KT?A> D:Q?KL<:²

©D:Q?KL<H D:D G:PBHG:EVGUC IJBHJBL?L MDJ:BGUª

����� fZy \h >\hjp_ ijhnkhxah\ MdjZbgu �Db_\� khklh�

yeky ,,, <k_mdjZbgkdbc kt_a^ dZq_kl\Z� hj]ZgbaZlhjZfb

dhlhjh]h \uklmibeb MdjZbgkdZy ZkkhpbZpby dZq_kl\Z

�M:D�� =hkihlj_[klZg^Zjl MdjZbgu� MdjZbgkdbc khxa
ijhfure_ggbdh\ b ij_^ijbgbfZl_e_c �MKII�� =hkm^Zj�

kl\_gguc dhfbl_l MdjZbgu ih \hijhkZf l_ogbq_kdh]h

j_]mebjh\Zgby b ihlj_[bl_evkdhc iheblbdb �=hkdhfihl�

j_[klZg^Zjl� b =hkm^Zjkl\_gguc dhfbl_l MdjZbgu ih

\hijhkZf j_]meylhjghc iheblbdb b ij_^ijbgbfZl_ev�

kl\Z �=hkdhfij_^ijbgbfZl_evkl\Z�� Z lZd`_ fbgbkl_j�

kl\Z� \_^hfkl\Z b h[s_kl\_ggu_ hj]ZgbaZpbb� < jZ[hl_
kt_a^Z� dhlhjuc ijhoh^be ih^ ^_\bahf ©DZq_kl\h dZd gZ�

pbhgZevguc ijbhjbl_l MdjZbguª� ijbgyeb mqZklb_ hdheh

��� ^_e_]Zlh\ ba jZaguo j_]bhgh\ gZr_c kljZgu�

Hldju\Zy kt_a^� ij_^k_^Zl_ev =hkihlj_[klZg^ZjlZ E_�

hgb^Rdhevgbd hlf_lbe� qlh aZ i_jbh^� ijhr_^rbc ihk�

e_ ijh\_^_gby ,, kt_a^Z \ ���� ]�� \ MdjZbg_ ijhbahreb

ihablb\gu_ baf_g_gby \ kn_j_ dZq_kl\Z� < qZklghklb� ijb�

gyl jy^ aZdhgh\� dZkZxsboky \hijhkh\ l_ogbq_kdh]h j_�

]mebjh\Zgby ^_yl_evghklb \ h[eZklb dZq_kl\Z� jZkrbj_gu

iheghfhqby M:D \ kn_j_ k_jlbnbdZpbb i_jkhgZeZ b hp_g�

db dZq_kl\Z jZ[hlu ij_^ijbylbc b ^j� E� Rdhevgbd aZ�

qblZe ijb\_lkl\by \ Z^j_k kt_a^Z� ihklmib\rb_ hl Ij_�

ab^_glZ MdjZbgu E_hgb^Z Dmqfu b ij_fv_j�fbgbkljZ

<bdlhjZ Ygmdh\bqZ� ]_g_jZevgh]h k_dj_lZjy ?\jhi_ckdhc

hj]ZgbaZpbb ih dZq_kl\m >`mke_gZ ^_ Ghj_y�

E� K�Rdhevgbd hlf_lbe lZd`_� qlh h^gbf ba gZb[he__

^_ckl\_gguo kihkh[h\ aZsblu ijZ\ ihlj_[bl_e_c hl g_�

[_ahiZkghc ijh^mdpbb hklZ_lky h[yaZl_evgZy k_jlbnbdZ�

pby� >hdeZ^qbd \ujZabe m\_j_gghklv \ lhf� qlh ]hkm^Zj�

kl\_ggZy k_jlbnbdZpby MdjK?IJH ^he`gZ ljZgknhjfb�

jh\Zlvky \ khhl\_lkl\bb k _\jhi_ckdbfb f_`^mgZjh^gufb

lj_[h\Zgbyfb�

Ij_ab^_gl M:D I_lj DZeblZ ih^q_jdgme� qlh \ k\yab

k ]eh[ZebaZpb_c jugdh\ b ih^]hlh\dhc d \klmie_gbx Md�

jZbgu \h <k_fbjgmx lhj]h\mx hj]ZgbaZpbx �<LH� gZr_c

kljZg_ ij_^klhbl j_rblv jy^ k_jv_aguo aZ^Zq ih kh\_j�

r_gkl\h\Zgbx kbkl_f mijZ\e_gby dZq_kl\hf b f_g_^`�

f_glZ� <g_^j_gb_ _\jhi_ckdbo kbkl_f mijZ\e_gby dZq_k�

l\hf gZ mdjZbgkdbo ij_^ijbylbyo iha\hebl g_ lhevdh i_�

j_clb gZ \uimkd dhgdmj_glhkihkh[ghc ijh^mdpbb� gh b

mki_rgh khljm^gbqZlv k ljZgkgZpbhgZevgufb dhfiZgb�

yfb k LGD� >ey emqr_]h hkfuke_gby kblmZpbb I_lj DZ�

eblZ hagZdhfbe ^_e_]Zlh\ kt_a^Z k fZl_jbZeZfb f_`^m�

gZjh^gh]h kh\_sZgby� dhlhjh_ ijhoh^beh \ Zij_e_ wlh]h

]h^Z \@_g_\_� hj]ZgbaZlhjhf dhlhjh]h \uklmibe Dhfbl_l

ih jZa\blbx lhj]h\eb� ijhfure_gghklb b ij_^ijbgbfZ�

l_evkl\Z ?\jhi_ckdhc wdhghfbq_kdhc dhfbkkbb HHG� GZ

wlhf kh\_sZgbb hl^_evgh [ue jZkkfhlj_g \hijhk h fZeuo

b kj_^gbo ij_^ijbylbyo� bo gh\hc jheb b aZ^ZqZo \ mk�

eh\byo dhgdmj_gpbb� MqZklgbdb kh\_sZgby ² ij_^ijb�

gbfZl_eb� ij_^klZ\bl_eb LGD� ijhfure_ggbdb ² hlf_�

lbeb� qlh d dZq_kl\m lh\Zjh\ b mkem] ij_^ty\eyxlky \k_

[hevrb_ lj_[h\Zgby b ^ey j_r_gby ihklZ\e_gguo aZ^Zq

g_h[oh^bfuf mkeh\b_f y\ey_lky mkh\_jr_gkl\h\Zgb_

kbkl_f f_g_^`f_glZ�

<uklmiZy k ^hdeZ^hf i_j_^ ^_e_]ZlZfb kt_a^Z� ij_ab�

^_gl MdjZbgkdh]h khxaZ ijhfure_ggbdh\ b ij_^ijbgb�

fZl_e_c :gZlhebc DbgZo ih^q_jdgme� qlh rbjhdh_ ijb�

f_g_gb_ h[s__\jhi_ckdbo ih^oh^h\ d mijZ\e_gbx dZq_k�

l\hf y\ey_lky g_h[oh^bfuf mkeh\b_f h[_ki_q_gby dhg�

dmj_glhkihkh[ghklb hl_q_kl\_gghc ijh^mdpbb gZ fbjh�

\hf jugd_ ihke_ \klmie_gby MdjZbgu \ <LH� <f_kl_ k

l_f� hkh[h hlf_lbe g_h[oh^bfhklv \a\_r_ggh]h ih^oh^Z

b lsZl_evghc ih^]hlh\db d wlhfm \Z`ghfm ^ey kljZgu

rZ]m� G_ k_dj_l� qlh \klmie_gb_ kljZgu \ <LH fh`_l

bf_lv g_ lhevdh iheh`bl_evgu_� gh b hljbpZl_evgu_ ihk�

e_^kl\by� ihkdhevdm g_ \k_ hl_q_kl\_ggu_ ij_^ijbylby \

gZklhys__ \j_fy \ khklhygbb h[_ki_qblv _\jhi_ckdbc

mjh\_gv mijZ\e_gby dZq_kl\hf� :gZlhebc DbgZo h[jZlbe

\gbfZgb_ ^_e_]Zlh\ kt_a^Z gZ lh� qlh \h \k_o kljZgZo \

lhc beb bghc kl_i_gb h[_ki_qb\Z_lky ih^^_j`dZ hl_q_k�

l\_ggh]h ijhba\h^bl_ey� MdjZbg_ lZd`_ ke_^m_l jZajZ[h�

lZlv dhfie_dk f_jhijbylbc� dhlhju_ iha\hebeb [u ba[_�

Ij_ab^bmf kt_a^Z� Ij_ab^_gl MKII :� D� DbgZo� Ij_^k_^Zl_ev =hk�

ihlj_[klZg^ZjlZ MdjZbgu E� K� Rdhevgbd� ij_ab^_gl MdjZbgkdhc

ZkkhpbZpbb dZq_kl\Z I� Y� DZeblZ� I_j\uc aZf_klbl_ev ij_^k_^Zl_�

ey N_^_jZpbb ijhnkhxah\ MdjZbgu =� <� Hkh\bc

< aZe_ aZk_^Zgbc
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`Zlv aZdjulby ij_^ijbylbc b khdjZs_gby agZqbl_evgh]h

qbkeZ jZ[hqbo f_kl�

:gZebabjmy wdhghfbq_kdmx kblmZpbx aZ ihke_^gb_ ���

]h^Z� :gZlhebc DbgZo hlf_lbe� qlh gZ[ex^Zxlky g_ieh�

ob_ ihdZaZl_eb jhklZ \gmlj_gg_]h \Zeh\h]h ijh^mdlZ� H^�

gZdh� wlh]h g_^hklZlhqgh� Ijb m\_ebq_gbb \gmlj_gg_]h

\Zeh\h]h ijh^mdlZ gZ �±� � ih kj_^gbf ih^kq_lZf Md�

jZbg_ ihlj_[m_lky ����� e_l� qlh[u ^hklbqv klZg^Zjlh\

fbjh\h]h mjh\gy� ;_a khfg_gby� ijhp_kk \klmie_gby Md�

jZbgu \ <LH g_h[jZlbf� < khklZ\ <LH \oh^bl ijb[eb�

abl_evgh ��� kljZg fbjZ� dhlhju_ \f_kl_ ijhba\h^yl �� �

fbjh\hc ijh^mdpbb� ©Gh g_evay ^himklblv� b wlh gZr_

h[s__ aZ^Zgb_� ² hlf_lbe :gZlhebc DbgZo� ² qlh[u

\klmie_gb_ \ <LH ij_\jZlbehkv \ kZfhp_ev� DZ`^Zy

hrb[dZ gZ wlhf wlZi_² wlh ihl_jy lukyq b lukyq jZ[hqbo

f_kl b wdhghfbq_kdh]h ijhkljZgkl\Z dZd gZ \g_rg_f� lZd

b gZ \gmlj_gg_f jugdZo� B dZ`^uc rZ]� dZ`^h_ mkeh\b_�

hkh[_ggh dZkZxsb_ky lZfh`_gguo� gZeh]h\uo� dZq_kl\_g�

guo j_]meylhjh\� k_jlbnbdZpbb� klZg^ZjlbaZpbb ^he`gu

hibjZlvky gZ dhgdj_lgh_ l_ogbdh�wdhghfbq_kdh_ h[hkgh�

\Zgb_� qlh wlh ^Zkl gZpbhgZevghc wdhghfbd_� qlh ^Zkl k

lhqdb aj_gby m\_ebq_gby dhebq_kl\Z jZ[hqbo f_kl b lhev�

dh lh]^Z� dh]^Z wlb mkeh\by [m^ml hilbfbabjh\Zggu k gZ�

pbhgZevgufb bgl_j_kZfb b ijbhjbl_lZfb� fh`gh ^Z\Zlv

kh]eZkb_ª�

>_e_]Zlu h[km^beb jy^ ijh[e_f� dZkZxsboky \aZbfh�

hlghr_gbc ijhba\h^bl_e_c b ihlj_[bl_e_c ijh^mdpbb�

j_]meylhjghc iheblbdb \ kn_j_ mijZ\e_gby dZq_kl\hf�

ih^]hlh\db d\Zebnbpbjh\Zgguo ki_pbZebklh\� Z lZd`_

ijbgyeb mqZklb_ \ jZ[hl_ rdhe�k_fbgZjh\ ih kh\j_f_g�

guf _\jhi_ckdbf kbkl_fZf mijZ\e_gby dZq_kl\hf�

>_e_]Zlu ijbgyeb H[jZs_gb_ d Ij_ab^_glm MdjZbgu�

<_joh\ghc JZ^_� IjZ\bl_evkl\m� Z lZd`_ J_ahexpbx kt_a�

^Z� < H[jZs_gbb� \ qZklghklb� ]h\hjblky� qlh baf_g_gby

\ klhjhgm ih\ur_gby dZq_kl\Z y\eyxlky dexq_\uf nZd�

lhjhf jZa\blby hl_q_kl\_gghc wdhghfbdb b memqr_gby

mkeh\bc `bagb ]jZ`^Zg MdjZbgu� < lh `_ \j_fy \ gZr_c

kljZg_ kms_kl\m_l p_euc jy^ ijh[e_f \ kn_j_ kh\_jr_g�

kl\h\Zgby dZq_kl\Z b ih\ur_gby dhgdmj_glhkihkh[ghklb

hl_q_kl\_gghc ijh^mdpbb� j_r_gb_ dhlhjuo lj_[m_l ih^�

^_j`db kh klhjhgu ]hkm^Zjkl\Z� < J_ahexpbb gZreb hl�

jZ`_gb_ dhgdj_lgu_ f_ju� ij_^eZ]Z_fu_ mqZklgbdZfb

kt_a^Z ^ey j_r_gby wlbo ijh[e_f�

>_e_]Zlu kt_a^Z kqblZxl p_e_khh[jZaguf j_dhf_g^h�

\Zlv =hkihlj_[klZg^Zjlm h[_ki_qblv fhgblhjbg] dZq_kl\Z

ijh^mdpbb� lh\Zjh\ b mkem]� Z lZd`_ kihkh[kl\h\Zlv \g_^�

j_gbx kbkl_f mijZ\e_gby dZq_kl\hf gZ ij_^ijbylbyo� hj�

]Zgbah\Zlv h[f_g bgnhjfZpb_c b h[_ki_qblv bo fZl_jb�

ZeZfb ih \hijhkZf mijZ\e_gby dZq_kl\hf b khojZg_gby

hdjm`Zxs_c kj_^u� >_e_]Zlu j_rbeb h[jZlblvky \ DZ�

[bg_l Fbgbkljh\ MdjZbgu k ijhkv[hc mkdhjblv \g_^j_�

gb_ \ ijZdlbdm f_oZgbafh\ ]hkm^Zjkl\_gghc ih^^_j`db

b klbfmebjh\Zgby ij_^ijbylbc� \g_^jyxsbo f_`^mgZ�

jh^gu_ klZg^Zjlu mijZ\e_gby dZq_kl\hf� Z lZd`_ mq_[�

guo� bkke_^h\Zl_evkdbo� dhgkZelbg]h\uo b k_jlbnbpbjm�

xsbo hj]ZgbaZpbc� gZdhib\rbo ihablb\guc hiul jZ[hlu

k hl_q_kl\_ggufb lh\Zjhijhba\h^bl_eyfb� D f_oZgbafZf

lZdhc ih^^_j`db hlghkylky ev]hlgh_ dj_^blh\Zgb_� ij_�

bfms_kl\Z \ ij_^hklZ\e_gbb ]hkm^Zjkl\_gguo aZdZah\ b

^j� <k_f aZbgl_j_kh\Zgguf \_^hfkl\Zf b hj]ZgbaZpbyf

ke_^m_l mkdhjblv jZajZ[hldm ieZgZ f_jhijbylbc ih kha�

^Zgbx kbkl_fu h[mq_gby b ih\ur_gby d\ZebnbdZpbb ki_�

pbZebklh\ ² f_g_^`_jh\� Zm^blhjh\� wdki_jlh\� Z lZd`_

jmdh\h^bl_e_c b khljm^gbdh\ hj]Zgh\ bkihegbl_evghc

\eZklb jZaebqguo mjh\g_c \ h[eZklb mijZ\e_gby dZq_kl�

\hf b hojZg_ hdjm`Zxs_c kj_^u�

< kn_j_ l_ogbq_kdh]h j_]mebjh\Zgby ijbgylh j_r_gb_

ijhkblv DZ[bg_l Fbgbkljh\ i_j_kfhlj_lv ijbgylu_

jZg__ aZdhgh^Zl_evgu_ b ghjfZlb\gu_ Zdlu \ kn_j_ dZ�

q_kl\Z k mq_lhf klZlmkZ =hkihlj_[klZg^ZjlZ MdjZbgu dZd

gZpbhgZevgh]h hj]ZgZ ih klZg^ZjlbaZpbb b f_ljheh]bb�

Z lZd`_ jZkkfhlj_lv \hijhk h \g_k_gbb baf_g_gbc \ aZ�

dhgh^Zl_evkl\h hlghkbl_evgh i_j_^Zqb =hkihlj_[klZg�

^Zjlm iheghfhqbc ih ml\_j`^_gbx l_ogbq_kdbo j_]eZ�

f_glh\� ih^l\_j`^_gbx bo khhl\_lkl\by klZg^ZjlZf dZ�

q_kl\Z b bgbpbbjh\Zlv ijh\_^_gb_ g_aZ\bkbfhc Zddj_^b�

lZpbb hj]ZgbaZpbc b ij_^ijbylbc k mq_lhf fbjh\h]h hiu�

lZ� >_e_]Zlu kt_a^Z j_dhf_g^h\Zeb =hkihlj_[klZg^Zjlm

ijh^he`blv ijhp_kk j_nhjfbjh\Zgby bgnjZkljmdlmju

l_ogbq_kdh]h j_]mebjh\Zgby \ p_eyo ijb\_^_gby __ \ kh�

hl\_lkl\b_ k lj_[h\Zgbyfb <LH� < qZklghklb� g_h[oh^bfh

hilbfbabjh\Zlv kljmdlmjm l_ogbq_kdbo dhfbl_lh\ klZg�

^ZjlbaZpbb� mkh\_jr_gkl\h\Zlv ]hkm^Zjkl\_ggmx kbkl_fm

k_jlbnbdZpbb MdjK?IJH� jZaf_`_\Zlv nmgdpbb ]hkm^Zj�

kl\_ggh]h gZ^ahjZ b k_jlbnbdZpbb b ^j� >ey mkdhj_gby

bgl_]jZpbhgguo ijhp_kkh\ \ k\yab kh \klmie_gb_f Md�

jZbgu \ ?K dhfi_l_glguf \_^hfkl\Zf ke_^m_l Zdlb\b�

abjh\Zlv jZ[hlm ih ]ZjfhgbaZpbb gZpbhgZevguo klZg^Zj�

lh\ k f_`^mgZjh^gufb b _\jhi_ckdbfb lj_[h\Zgbyfb�

=hkihlj_[klZg^Zjlm lZd`_ ke_^m_l ijh^he`blv jZ[hlm ih

mkh\_jr_gkl\h\Zgbx f_ljheh]bq_kdhc bgnjZkljmdlmju

MdjZbgu� ij_`^_ \k_]h ]Zjfhgbabjh\Zlv gZpbhgZevgmx

wlZehggmx [Zam k f_`^mgZjh^gufb kbkl_fZfb wlZehgh\�

< J_ahexpbb lZd`_ hljZ`_gu \hijhku� k\yaZggu_ k

aZsblhc ijZ\ ihlj_[bl_e_c� < qZklghklb� j_r_gh j_dh�

f_g^h\Zlv =hkihlj_[klZg^Zjlm bgbpbbjh\Zlv ih^]hlh\dm

ijh_dlZ ihklZgh\e_gby DZ[bg_lZ Fbgbkljh\ MdjZbgu h

ihjy^d_ batylby ba h[hjhlZ g_dZq_kl\_gghc b g_[_ahiZk�

ghc ijh^mdpbb� >_e_]Zlu ,,, <k_mdjZbgkdh]h kt_a^Z dZ�

q_kl\Z ijba\Zeb p_gljZevgu_ b f_klgu_ hj]Zgu \eZklb�

ijhfure_ggbdh\� ij_^ijbgbfZl_e_c b h[s_kl\_ggu_ hj�

]ZgbaZpbb h[t_^bgblv mkbeby ^ey j_ZebaZpbb MdZah\ Ij_�

ab^_glZ MdjZbgu�Ijh]jZffu ^_yl_evghklb DZ[bg_lZFb�

gbkljh\ b bo j_r_gbc \ kn_j_ dZq_kl\Z b aZsblu ijZ\

ihlj_[bl_e_c�

?e_gZ ;mlb\s_gdh�

ij_kk�k_dj_lZjv MdjZbgkdhc ZkkhpbZpbb dZq_kl\Z

>hdeZ^u\Z_l Ij_ab^_gl M:Y I� Y� DZeblZ

�� °£³«¦µ£¯¨�½ ¢¦�¡«¬¯°¦¨� ¦ «£®�¥®±¶�¼·¦§ ¨¬«°®¬©º� �������


