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{� ¯Èº�Ë� ¯È°°äÈ�¯ÒmÈ	�°«� º�ÒË� È°¹Ë}�©� ¹¯ÒäËÓËÓÒ«� ||�� }
äÈ�ËäÈ�Ò�Ë°}ºä�� ºË°¹Ë�ËÓÒ	�� º¯ÒËÓ�Ò¯ºmÈÓÓºä�� ÓÈ� ¯Ë�ËÓÒË� ÏÈ�È�
m©�Ò°ãÒ�Ëã�Óº�º� ²È¯È}�Ë¯È�� �¯ºmº�Ò�°«� º�Ë}�Ó©®� ÈÓÈãÒÏ� m©�Ò°ãÒ�Ëã�Óº®
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¯ÈÏ¯Èº�}�� ¹¯º�¯ÈääÓ©²� ¹¯ÒãºÎËÓÒ®� m� ¯ÈÏÓ©²� ÓÈ��Ó©²� ºãÈ°�«²�� |°ÓºmÓ©Ë
}ºÓ�Ë¹��Èã�Ó©Ë� ¹ºãºÎËÓÒ«�� ¹¯ÒÓ«�©Ë� ¹¯Ò� ¹º°�¯ºËÓÒÒ� ÒãÒº�Ë}Ò�
Òãã	°�¯Ò¯�	�°«� ¹È¯È�Ò�äÈäÒ� º�Ë}�Óº�º¯ÒËÓ�Ò¯ºmÈÓÓº�º� äÈ�ËäÈ��Ë°}º�º
¹¯º�¯ÈääÒ¯ºmÈÓÒ«�
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|�Ë}�Óº�º¯ÒËÓ�Ò¯ºmÈÓÓ©®� ¹º�²º�� �||���� ¹ºã��Òm	Ò®� 	Ò¯º}ºË� ¯È°¹¯º°�¯ÈÓËÓÒË

}È}�äº�ÓÈ«�¹¯º�¯ÈääÓÈ«��Ë²Óºãº�Ò«��°º°�Èmã«Ë��m�ÓÈ°�º«�ËË�m¯Ëä«�mË°ºä���Èã
�Ë¯ÓÈ�Òm�
�¯È�Ò�ÒºÓÓ©ä� ¹¯º�Ë��¯Ó©ä� äË�º�Èä� >�@�� �º¹�ã«¯Óº°�
� ||�� mº� äÓº�ºä� º�°ãºmãËÓÈ
}ºÓ�Ë¹��Èã
Óº®� �Ëãº°�Óº°�
�� Ò� ºãËË� °Òã
Óº®� Áº¯äº®� °�¯�}��¯ÒÏÈ�ÒÒ� ¹¯º�¯ÈääÓº�º
ºË°¹Ë�ËÓÒ«���|���¯ÈÏ¯ÈÈ�©mÈËäº�º�ÓÈ�Ë�º�º°ÓºmË��{�}ºÓË�Óºä�Ò�º�Ë�Ò°¹ºã
ÏºmÈÓÒË�||�
m©¯ÈÎÈË�°«� m� ºãËË� ©°�¯º®� Ò� ÓÈ�ËÎÓº®� ¯ÈÏ¯Èº�}Ë� ¹¯º�¯Èää�� È� �È}ÎË� m� mºÏäºÎÓº°�Ò
�Ò}º®�Ò�Ë°�Ë°�mËÓÓº®�äº�ÒÁÒ}È�ÒÒ�°��Ë°�m���Ë�º��|�¹¯Ò�°ºÏ�ÈÓÒÒ�Óºm©²�¹¯º�¯ÈääÓ©²
¹¯ÒãºÎËÓÒ®�� iÈÓÓ©Ë� º°�º«�Ëã
°�mÈ� º}ÈÏ©mÈ��°«� ¯Ë	È��ÒäÒ� m� �°ãºmÒ«²� �ÒÓÈäÒ�Óº
¯ÈÏmÒmÈ��Ò²°«�º�¯È°ãË®�¹¯º�¯ÈääÒ¯ºmÈÓÒ«�

v�}ºÓ�È�������º�È�mË���°«��º°�È�º�Óº�ÒÓ�ËÓ°ÒmÓ©Ë�Ò°°ãË�ºmÈÓÒ«�m�ºãÈ°�Ò�°ºÏ�ÈÓÒ«
º�Ë}�Óº�º¯ÒËÓ�Ò¯ºmÈÓÓ©²� º¹Ë¯È�ÒºÓÓ©²� °Ò°�Ëä�� ÈÏ� �ÈÓÓ©²�� �¯ÈÁÒ�Ë°}Ò²� ÒÓ�Ë¯ÁË®°ºm
>�@�� {� ÏÓÈ�Ò�Ëã
Óº� äËÓ
	Ë®� äË¯Ë� mÓÒäÈÓÒ«� ��Ëã«Ë�°«� mº¹¯º°Èä� ¹¯ÒäËÓËÓÒ«� º�Ë}�Ó©²
�Ë²Óºãº�Ò®� }� äÈ�ËäÈ�Ò�Ë°}ºä�� ºË°¹Ë�ËÓÒ��� º¯ÒËÓ�Ò¯ºmÈÓÓºä�� ÓÈ� ¯Ë	ËÓÒË� ÏÈ�È�
m©�Ò°ãÒ�Ëã
Óº�º�²È¯È}�Ë¯È�

iº�°Ò²�¹º¯�ÓÈÒºãËË��¹º�¯ËÒ�Ëã
Ó©ä�«Ï©}ºä��ã«�¹¯º�¯Èää��°m«ÏÈÓÓ©²�°�¯Ë	ËÓÒËä
�Ò°ãËÓÓ©²� ÏÈ�È��� °�Ò�ÈË�°«� nº¯�¯ÈÓ�� ~ÓÈ�ÒäºË� äÓº�ºº¯ÈÏÒË� m©°º}ºÒÓ�ËããË}��Èã
Ó©²
äÈ�ËäÈ�Ò�Ë°}Ò²� Ò� ¹¯Ò}ãÈ�Ó©²� ÒãÒº�Ë}�� °ºÏ�ÈÓÓ©²� ÓÈ� ª�ºä� «Ï©}Ë� m� �Ë�ËÓÒË� �¯Ë²
¹º°ãË�ÓÒ²� �Ë°«�ÒãË�Ò®�� È� �È}ÎË� ÓË°ºäÓËÓÓ©Ë� �¯È�Ò�ÒÒ� ¹È}Ë�Óº®� �Ë«�Ëã
Óº°�Ò� «mã«��°«
°��Ë°�mËÓÓ©äÒ�ÁÈ}�º¯ÈäÒ�� °�Ë¯ÎÒmÈ��ÒäÒ�	Ò¯º}ºË� mÓË�¯ËÓÒË� º�Ë}�Ó©²� �Ë²Óºãº�Ò®� m
�ÈÓÓ���ºãÈ°�
�

sÈ°�º«�È«�¯Èº�È�¹º°m«�ËÓÈ�ÈÓÈãÒÏ��º�Ò²�È°¹Ë}�ºm�¹¯ÒäËÓËÓÒ«�||��}�¯ÈÏ¯Èº�}Ë
äÈ�ËäÈ�Ò�Ë°}º�º� ºË°¹Ë�ËÓÒ«�� jÏãÈ�ÈË�°«� mÏ�ã«�� Èm�º¯È� ÓÈ� º¯�ÈÓÒÏÈ�Ò�� äÈ�ËäÈ�Ò�Ë°}º®
º�Ë}�Óº�º¯ÒËÓ�Ò¯ºmÈÓÓº®� ÒãÒº�Ë}Ò�� �º¹�°}È��Ë®� �ÓÒÁÒ�Ò¯ºmÈÓÓ��� ¯ÈÏ¯Èº�}�
¹¯º�¯ÈääÓ©²�¹¯ÒãºÎËÓÒ®�m�¯ÈÏÓºº¯ÈÏÓ©²�ºãÈ°�«²�ÓÈ�}Ò�Ò��Ë²ÓÒ}Ò��|°ÓºmÓ©Ë�¹¯ÒÓ�Ò¹©
º¯�ÈÓÒÏÈ�ÒÒ�ÒãÒº�Ë}Ò�Òãã�°�¯Ò¯���°«�¹¯ÒäË¯ÈäÒ�º�Ë}�Óº�º�¹¯º�¯ÈääÒ¯ºmÈÓÒ«� ÏÈ�È�
ÓËãÒÓË®Óº®�º¹�ÒäÒÏÈ�ÒÒ��ÏÈÓÒäÈ��Ò²�mÈÎÓºË�äË°�º�m��Ëº¯ÒÒ��Ò°ãËÓÓ©²�äË�º�ºm�
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Ó©²�¹¯º�¯Èää��ÒãÒº�Ë}�

¹È}Ë�ºm�Ò�ÒÓ�Ë�¯Ò¯ºmÈÓÓ©²�°Ò°�Ëä�°ºº�mË�°�m�Ë��¹¯ËÎ�Ë�m°Ë�º�¹¯ºãËäÓº®�Ò�¹¯º�Ë��¯Óº®
º¯ÒËÓ�È�ÒÒ��Ë²Óºãº�ÒÒ�¯ÈÏ¯Èº�}Ò��º¹Ò¯È��Ë®°«�ÓÈ�Ò�ËÒ�°�¯�}��¯Óº�º�¹¯º�¯ÈääÒ¯ºmÈÓÒ«
Ò� ¹¯º�¯ÈääÓº®� �Ë}ºä¹ºÏÒ�ÒÒ�� {°Ë� ¹Ë¯Ë�Ò°ãËÓÓ©Ë� mÒ�©� �|�� º�ãÒ�È«°
� ¹º� °��Ë°�m�
°�Ë¹ËÓ
�� ÒÓ�Ë�¯È�ÒÒ� Ò� �°ãºmÓº®� äÈ°	�ÈÓº°�
�� ¯Ë	ÈËä©²� ÏÈ�È��� º�¯ÈÎÈ��� º���
}ºÓ�Ë¹�Ò�� ¹º°�¯ºËÓÒ«� �|� ÓÈ� º°ÓºmË� m©�ËãËÓÒ«� ²º¯º	º� °�¯�}��¯Ò¯�Ëä©²� Ò
°Èäº°�º«�Ëã
Óº� ÏÓÈ�Òä©²� ¹¯º�¯ÈääÓ©²� äº��ãË®� Û� ¹¯º�¯ÈääÓ©²� Ë�ÒÓÒ��� m©¹ºãÓ«��Ò²
º¹¯Ë�ËãËÓÓ��� ¹º°ãË�ºmÈ�Ëã
Óº°�
� º¹Ë¯È�Ò®� ÓÈ�� �ÈÓÓ©äÒ� Ò� ¯Ë	È��ÒäÒ� ÓË}º�º¯©Ë
ÓËÏÈmÒ°Òä©Ë�¹º�ÏÈ�È�Ò�
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�¯Ò� �È}ºä� ¹º�²º�Ë� º}ÈÏ©mÈË�°«� �ºmºã
Óº� ¹¯ºãËäÈ�Ò�Óº®� äº�ÒÁÒ}È�Ò«� �ÎË
°��Ë°�m���Ë�º� �|� Ò� Ë�º� È�È¹�È�Ò«� }� Óºm©ä� ¹¯º�¯ÈääÓ©ä� ¹¯ÒãºÎËÓÒ«ä�� cÈ°°äº�¯Òä
ÓÈÒºãËË� mÈÎÓ©Ë� º°ºËÓÓº°�Ò� ¹¯º�Ë��¯Óº®�� È� ÏÈ�Ëä� Ò� º�Ë}�Óº®� ¯ËÈãÒÏÈ�ÒÒ
äÈ�ËäÈ�Ò�Ë°}º�º� ºË°¹Ë�ËÓÒ«�� Áº¯äÈã
Óº� °ãË��«� ¹¯Òm©�Óº®� �Ë²Óºãº�ÒÒ� Ò°¹ºã
ÏºmÈÓÒ«
�ÓÒmË¯°Èã
Ó©²� äÈ�ËäÈ�Ò�Ë°}Ò²� ÒãÒº�Ë}�� �È}Ò²� }È}� 1$*�� ,06/�� ¹¯Ò� °ºÏ�ÈÓÒÒ� ¹È}Ë�È
¹¯Ò}ãÈ�Ó©²� ¹¯º�¯Èää� ������� ¹¯Ë�ÓÈÏÓÈ�ËÓÓº�º�� ÓÈ¹¯ÒäË¯�� �ã«� }ºÓË�Óº�ªãËäËÓ�Óº�º
ÈÓÈãÒÏÈ�Ò�¹º�Á�Ó}�ÒºÓÈã
Ó©ä�mºÏäºÎÓº°�«ä�¹º�ºÓº�º�ÒÏmË°�Ó©ä�¹¯º�¯ÈääÈä�3$)(&�Ò
63,&(�

�Ë¯m©ä� ¹¯Ë¹«�°�mÒËä� }� ÒÓ�Ë�¯È�ÒÒ� �|� «mã«Ë�°«� ÓËº²º�Òäº°�
� �ÓÒÁÒ}È�ÒÒ� m°Ë²
mÓ��¯ËÓÓÒ²�Áº¯äÈ�ºm��ÈÓÓ©²�¹¯ÒãºÎËÓÒ«��}º�º¯©Ë������Ò°¹ºã
ÏºmÈ�
°«�Òä¹º¯�Ò¯�Ëä©äÒ
ÒãÒº�Ë�Ó©äÒ�äº��ã«äÒ��w�º�ÓË� m°Ë��È� mºÏäºÎÓº��¹º°}ºã
}���È°�º� º}ÈÏ©mÈË�°«� mÈÎÓ©ä
¯È°	Ò¯Ò�
� äË�º�Ò�Ë°}Ò®� ¯Ë¹Ë¯��È¯� º�Óº®� �ÓÒmË¯°Èã
Óº®� ÒãÒº�Ë}Ò� °¹Ë�ÒÈãÒÏÒ¯º�
mÈÓÓ©äÒ� °¯Ë�°�mÈäÒ� ÒÏ� �¯��Ò²� ÒãÒº�Ë}�� ÓÈ¹¯ÒäË¯�� Ò�Ë¯È�ÒmÓ©äÒ� äË�º�ÈäÒ� ¯Ë	ËÓÒ«
ÏÈ�È��ãÒÓË®Óº®�Èã�Ë¯©�ÒÏ�¹È}Ë�È� ,73$&.��äË�º�ÈäÒ��°ãºmÓº®�ÓËãÒÓË®Óº®�º¹�ÒäÒÏÈ�ÒÒ
ÒÏ�0,13$&.� ÒãÒ� äË�º�ÈäÒ� m©�Ò°ãËÓÒ«� }mÈ�¯È��¯� ÒÏ� 48$'3$&.� Ò� ���¹�� �ÓËº²º�Òä©Ë
°°©ã}Ò� ÓÈ� �¹ºä«Ó��©Ë� ÒãÒº�Ë}Ò� Ò� ¹È}Ë�©� äºÎÓº� ÓÈ®�Ò�� ÓÈ¹¯ÒäË¯�� m� ºÏº¯Ë
äÈ�ËäÈ�Ò�Ë°}º�º�ºË°¹Ë�ËÓÒ«�>�@��

p�ÒÓ°�mËÓÓº®� mºÏäºÎÓº°�
�� Áº¯äÈã
Óº�º� º�Ë�ÒÓËÓÒ«� äº��ãË®� m� ª�ºä� °ã��ÈË
«mã«Ë�°«� º�Óºm¯ËäËÓÓÈ«� ÒÏ©�º�ÓÈ«� ¹º��Ë¯Î}È� ÓË°}ºã
}Ò²� ª}mÒmÈãËÓ�Ó©²� ¹¯Ë�°�ÈmãËÓÒ®
�ÈÓÓ©²� ÓÈ� º°ÓºmË� Ò²� ¹¯Ë�mÈ¯Ò�Ëã
Óº�º� ��È�Ëã
Óº�º� ÒÏ��ËÓÒ«� Ò� ¹¯º�¯ÈääÒ¯ºmÈÓÒ«�
~ÈäË�Òä�� ��º� �ÈÎË� m� °ã��ÈË� ��È�Óº� °¹Ë�ÒÁÒ�Ò¯�Ëä©²� Áº¯äÈ�ºm� ¯ÈÏÓ©²� ÒãÒº�Ë}
¯ÈÏ¯Èº��Ò}� m°Ë� ¯ÈmÓº� ÓËº²º�Òäº� ¹º��Ë¯ÎÒmÈË�� m°Ë� mÓ��¯ËÓÓÒË� �ÈÓÓ©Ë�� ÒäË«�
Ë°�Ë°�mËÓÓº�� ÓË¹º°¯Ë�°�mËÓÓ©®� �º°��¹� }� ¹º°ãË�ÓÒä�� iÈÓÓÈ«� �Ò°�Ò¹ãÒÓÈ� �È°�º� «mã«Ë�°«
Ò°�º�ÓÒ}ºä� º	Òº}� Ò�� ËÏ�°ãºmÓº�� ÓË� äºÎË�� °�Ò�È�
°«� ��ºmãË�mº¯Ò�Ëã
Óº®� �ã«� ºã
	Ò²
¹¯º�¯ÈääÓ©²�¹¯ºË}�ºm�

i¯��Òä�ÓË�äËÓËË�°��Ë°�mËÓÓ©ä�ÓË�º°�È�}ºä�¹¯º�Ë��¯Óº�º�¹º�²º�È�m��ÈÓÓºä�°ã��ÈË
º}ÈÏ©mÈË�°«� ÓÒÏ}È«� äº�ÒÁÒ�Ò¯�Ëäº°�
� ¹¯º�¯ÈääÓ©²� äº��ãË®�� iÈÎË� ÓËÏÓÈ�Ò�Ëã
ÓºË
ÒÏäËÓËÓÒË� º�Óº®� Èã�º¯Ò�äÒ�Ë°}º®� mË�mÒ� m� m©�Ò°ãÒ�Ëã
Óºä� äº��ãË� º©�Óº� �¯Ë�Ë�
�Ë�Èã
Óº�º� ºÏÓÈ}ºäãËÓÒ«� °� º¯�ÈÓÒÏÈ�ÒË®� m°Ë�º� m©�Ò°ãÒ�Ëã
Óº�º� ¹¯º�Ë°°È�� °º� °�¯�}��¯º®
m°Ë®� ¹¯º�¯Èää©� Ò� �È°�º� °º¹¯«ÎËÓº� °º� ÏÓÈ�Ò�Ëã
Ó©äÒ� �°ÒãÒ«äÒ� ¹º� ¹Ë¯Ë¹¯º�
�¯ÈääÒ¯ºmÈÓÒ��� v� ��Ë�ºä� }¯È®ÓË� ÓÒÏ}º®� ÓÈ�ã«�Óº°�Ò� Ò� m©¯ÈÏÒ�Ëã
Óº°�Ò� ¹¯º�Ë��¯Ó©²
«Ï©}ºm©²�°¯Ë�°�m��È}È«��Ë²ÓÒ}È��º°��¹ÓÈ��ºã
}º�m©°º}º}mÈãÒÁÒ�Ò¯ºmÈÓÓ©ä�°¹Ë�ÒÈãÒ°�Èä
}È}�m�ºãÈ°�Ò�m©�Ò°ãÒ�Ëã
Ó©²�äË�º�ºm���È}�Ò�¹¯º�¯ÈääÒ¯ºmÈÓÒ«�

�Ò¹Ò�Ó©äÒ�¹¯ÒäË¯ÈäÒ�¹º�ºÓ©²�äº�ÒÁÒ}È�Ò®�äº����°ã�ÎÒ�
��ÓÈ¹¯ÒäË¯��ÒÏäËÓËÓÒË
°�¯È�Ë�ÒÒ� m©º¯È� �ãÈmÓº�º� ªãËäËÓ�È� m� äË�º�È²� ÁÈ}�º¯ÒÏÈ�ÒÒ�� }º��È� °��Ë°�m�Ë�
�º¹ºãÓÒ�Ëã
ÓÈ«�È¹¯Òº¯ÓÈ«�ÒÓÁº¯äÈ�Ò«�º�äÈ�¯Ò�Óº®�º�°ãºmãËÓÓº°�Ò�ÒãÒ�¯ÈÏ¯ËÎËÓÓº°�Ò�
ÒãÒ� �°ÒãËÓÒË� �°ãºmÒ®� º°�ÈÓºm}Ò� Ò�Ë¯È�ÒmÓº�º� ¹¯º�Ë°°È� �ã«� ºãËË� ÓÈ�ËÎÓº�º� }ºÓ�¯ºã«
°²º�Òäº°�Ò�m�ÓËãÒÓË®Ó©²�Èã�Ë¯ÈÒ�Ë°}Ò²�ÏÈ�È�È²��ÒãÒ�ÒÏäËÓËÓÒË�ªm¯Ò°�Ò�Ë°}º�º�°�ËÓÈ¯Ò«
m©º¯È�	È�È�¹¯Ò��Ò°ãËÓÓºä�ÒÓ�Ë�¯Ò¯ºmÈÓÒÒ��ÒÁÁË¯ËÓ�ÒÈã
Ó©²��¯ÈmÓËÓÒ®�º¹¯Ë�ËãËÓÓº�º
°º¯�È�Ò����¹�

{ÈÎÓº� ÏÈäË�Ò�
�� ��º� º¯ÒËÓ�È�Ò«� �ºã
}º� ÓÈ� ¹¯º�Ë��¯Ó��� ÏÈmË¯	ËÓÓº°�
� ÓË
°¹º°º°�m�Ë�� mÓ��¯ËÓÓË®� °�¯�}��¯ÒÏÈ�ÒÒ� ¹¯º�¯Èää� Ò� �¯ËÏm©�È®Óº� ÏÈ�¯��Ó«Ë�� Ò²
äº�ÒÁÒ}È�Ò�� Ò� Ò°¹ºã
ÏºmÈÓÒË�� �¯ÒäËÓËÓÒË� ÎË� }ºÓ�Ë¹�ÒÒ� ||�� �ã«� ¯ÈÏ¯Èº�}Ò
äÈ�ËäÈ�Ò�Ë°}º�º� ºË°¹Ë�ËÓÒ«� ¹¯Ë�°�Èmã«Ë�°«� �¯ËÏm©�È®Óº� ¹¯ÒmãË}È�Ëã
Ó©ä�� vÒ°�ËäÈ
}ãÈ°°ºm�ÒãÒ����º��º�ÎË�°ÈäºË��º�Ë}�ÓÈ«�ÒãÒº�Ë}È��«mã«��È«°«�Á�Ó�ÈäËÓ�Èã
Óº®�Áº¯äº®
º�Ë}�Óº�º¯ÒËÓ�Ò¯ºmÈÓÓº�º� �|�� º}ÈÏ©mÈË�°«� äº�Ó©ä� Ò� m©¯ÈÏÒ�Ëã
Ó©ä� °¯Ë�°�mºä
¯ËÈãÒÏÈ�ÒÒ�äÈ�ËäÈ�Ò�Ë°}Ò²�ÒãÒº�Ë}�Ò�¹¯Ò}ãÈ�Ó©²�m©�Ò°ãÒ�Ëã
Ó©²�°Ò°�Ëä�

|°��Òä� �ãÈmÓ©Ë� mºÏäºÎÓº°�Ò�� ¹¯Ë�º°�Èmã«Ëä©Ë� º�Ë}�Óº®� �Ë²Óºãº�ÒË®� ¹¯Ò
¯ËÈãÒÏÈ�ÒÒ�m©�Ò°ãÒ�Ëã
Óº�º�äÈ�ËäÈ�Ò�Ë°}º�º�ºË°¹Ë�ËÓÒ«�

�¯ËÎ�Ë�m°Ë�º��ÒÓ}È¹°�ã«�Ò«�äË�º�ºm��m��ÈÓÓºä�°ã��ÈË��Ò°ãËÓÓ©²�äË�º�ºm��m�}ãÈ°°È²
äÈ�ËäÈ�Ò�Ë°}Ò²�º�Ë}�ºm�«mã«Ë�°«�ºãËË�°Òã
Óº®�Áº¯äº®�°�¯�}��¯ÒÏÈ�ÒÒ�m©�Ò°ãÒ�Ëã
Ó©²
äº��ãË®�� ¹ºm©	È��Ë®� }ºÓ�Ë¹��Èã
Ó��� ÓÈ�ã«�Óº°�
� ¹¯ÒäËÓ«Ëä©²� �Ò°ãËÓÓ©²� ¹º�²º�ºm� Ò
¯Ë�ãÈäËÓ�Ò¯���Ë®�}º¯¯Ë}�Ó����Ò°�Ò¹ãÒÓ��¯Èº�©�°��ÈÓÓ©äÒ�º�Ë}�ºm�ËÏ�ÓÈ¯�	ËÓÒ«�Ò²
�Ëãº°�Óº°�Ò�� cÈÏ¯Èº��Ò}� ¹¯Ò}ãÈ�Óº�º� �|� m©°��¹ÈË�� m� }È�Ë°�mË� ¹ºã
ÏºmÈ�Ëã«
ÒãÒº�Ë�Ó©²� }ãÈ°°ºm� Ò� mäË°�º� ¹º��Ë¯Î}Ò� mÓ��¯ËÓÓÒ²� �ÈÓÓ©²� äºÎË�� °}ºÓ�ËÓ�¯Ò¯ºmÈ�

�°ÒãÒ«� ÓÈ� ¹¯Ë�äË�Óºä� È°¹Ë}�Ë� ¯ÈÏ¯ÈÈ�©mÈËä©²� ¹¯º�¯Èää�� �¯ÒÓÒäÈ«� mº� mÓÒäÈÓÒË
°ãºÎÓº°�
� �ÒÓÈäÒ�Ë°}Ò� ¯ÈÏäË�ÈËä©²� �ÈÓÓ©²� äÈ�ËäÈ�Ò�Ë°}Ò²� º�Ë}�ºm�� m� �È°�Óº°�Ò�
¯ÈÏ¯ËÎËÓÓ©²� äÈ�¯Ò�Ó©²� Ò� Á�Ó}�ÒºÓÈã
Ó©²� º�Ë}�ºm�� �ÈÓÓºË� ¹¯ËÒä��Ë°�mº� }ÈÎË�°«
m¹ºãÓË�º���Òä©ä�



�

lË²ÈÓÒÏä� ÏÈ�Ò�©� �ÈÓÓ©²�� ºË°¹Ë�ÒmÈËä©®� º�Ë}�Óº®� �Ë²Óºãº�ÒË®�� �È}ÎË� °¹º°º�
°�m�Ë��¹ºm©	ËÓÒ��ÓÈ�ËÎÓº°�Ò�¯ÈÏ¯ÈÈ�©mÈËä©²�¹¯ÒãºÎËÓÒ®�

sÈ}ºÓË���ÓÈ°ãË�ºmÈÓÒË�äÈ�ËäÈ�Ò�Ë°}Ò²�}ãÈ°°ºm�Ò�¹ºãÒäº¯ÁÒÏä��Ò°ãËÓÓ©²�äË�º�ºm�
ÒÓ}È¹°�ãÒ¯�Ëä©²� ÒäÒ�� ¹¯Ë�º°�Èmã«��� mÈÎÓ��� �ã«� äÓº�Ò²� �Ò°ãËÓÓ©²� ¹¯ÒãºÎËÓÒ®
mºÏäºÎÓº°�
� �Ò}º®�äº�Ë¯ÓÒÏÈ�ÒÒ�Ò�¯ÈÏmÒ�Ò«�äÈ�ËäÈ�Ò�Ë°}º�º�ºË°¹Ë�ËÓÒ«�}È}�°� ��Ë�ºä
¹¯ºãËäÓº®� º¯ÒËÓ�È�ÒÒ�� �È}� Ò� m� °ºº�mË�°�mÒÒ� °� �Ë�Èã
Óº®� Ò� °�¯º�º®� }ãÈ°°ÒÁÒ}È�ÒË®
º�Ë}�ºm�� m©�ËãËÓÓ©²� ¹º� Ò²� äÈ�ËäÈ�Ò�Ë°}Òä� Ò� m©�Ò°ãÒ�Ëã
Ó©ä� ¹¯ÒÏÓÈ}Èä� Ò� °mº®°�mÈä�
cËÈãÒÏÈ�Ò«� �Ò°ãËÓÓ©²�äË�º�ºm� m� mÒ�Ë� ÓÈ°ãË��Ëä©²�äË�º�ºm� ¯º�°�mËÓÓ©²� äÈ�ËäÈ�Ò�Ë°}Ò²
}ãÈ°°ºm�¹ºÏmºã«Ë��Ë°�Ë°�mËÓÓ©ä�º¯ÈÏºä�m©¯ÈÏÒ�
�äË¯��º�Óº°�Ò�äÈ�ËäÈ�Ò�Ë°}Ò²�¹ºÓ«�Ò®
Ò� °�Ë¹ËÓ
� �ÓÒmË¯°Èã
Óº°�Ò� ¹¯ÒäËÓËÓÒ«� �Ë²� ÒãÒ� ÒÓ©²� �Ò°ãËÓÓ©²� ¹º�²º�ºm� m� }ÈÎ�ºä
}ºÓ}¯Ë�Óºä�°ã��ÈË�

rÈÏºm©Ë� º�Ë}�Ó©Ë� ¹È¯È�Ò�ä©�� Ò°¹ºã
Ï�Ëä©Ë� ¹¯Ò� ¯ËÈãÒÏÈ�ÒÒ� äÈ�ËäÈ�Ò�Ë°}º®
ÒãÒº�Ë}Ò�� ¹º¯ºÎ�È��� }È�Ë°�mËÓÓº� Óºm��� �Ë²Óºãº�Ò�� ¯ÈÏ¯Èº�}Ò� ¹¯Ò}ãÈ�Óº�º� �|�
�º°}ºã
}�� º�Ë}�Ó©®� ¹º�²º�� ºË°¹Ë�ÒmÈË�� äº�Ó��� Ò� �Ò}��� �Ë²Óºãº�Ò�� ¯ÈÏmÒ�Ò«� �ÎË
°��Ë°�m���Ë�º� ¹¯º�¯ÈääÓº�º� ºË°¹Ë�ËÓÒ«�� È� äÈ�ËäÈ�Ò�Ë°}ÒË� }ãÈ°°©� m©¯ÈÎÈ��� °Èä©Ë
º�ÒË� ¹¯ºãËäÓº�ÒÓmÈ¯ÒÈÓ�Ó©Ë� ¹ºÓ«�Ò«�� äÈ�ËäÈ�Ò�Ë°}È«� º�Ë}�Óº�º¯ÒËÓ�Ò¯ºmÈÓÓÈ«
ÒãÒº�Ë}È� äºÎË�� ¯È°°äÈ�¯ÒmÈ�
°«� m� }È�Ë°�mË� ÈÏºmº®� ÒÓ°�¯�äËÓ�Èã
Óº®� °¯Ë�©� �ã«
¯ÈÏ¯Èº�}Ò�¯ÈÏÓºº¯ÈÏÓ©²�¹¯º�¯ÈääÓ©²�¹¯ÒãºÎËÓÒ®�

{º�¹Ë¯m©²�� �Ë¯«Ë�°«�ÓËº²º�Òäº°�
� ÓÈ�ÒÓÈ�
� Óºm��� ¹¯ºãËäÓ��� ¯ÈÏ¯Èº�}�� °� Ó�ã«�
rÈÏºm©Ë� }ãÈ°°©� �Ò¹È� mË}�º¯ºm�� °¹Ò°}ºm�� �ÈãÒ��� äÈ�¯Ò�� Ò� ���¹��� °� ÓËº²º�Òäº°�
�
Ò°¹ºã
Ï�Ëä©Ë�°Èäº®�äÈ�ËäÈ�Ò�Ë°}º®�ÒãÒº�Ë}º®�Ò�ºÁº¯äãËÓÓ©Ë�m�mÒ�Ë�°ºº�mË�°�m���Ò²
È°�¯È}�Ó©²� ºº�ËÓÓ©²� }ãÈ°°ºm� ÒãÒ� Ò²� 	ÈãºÓºm�� äº���� ©�
� ÓË¹º°¯Ë�°�mËÓÓº
Ò°¹ºã
ÏºmÈÓ©�m�¹¯Ë�äË�Ó©²�äº��ã«²�¹¯Ò}ãÈ�Óº®�¹¯º�¯Èää©��jÓ°�¯�äËÓ�Èã
Ó©®�²È¯È}�Ë¯
ÈÏºm©²�}ãÈ°°ºm��Ëä�ºãËË�º°ºÏÓÈË�°«�¹¯Ò�ÓËº²º�Òäº°�Ò�}ºÓ}¯Ë�ÒÏÈ�ÒÒ�}È}º�º�ãÒº�mÒ�È
º�Ë}�ºm�Ò�¹Ë¯Ëº¹¯Ë�ËãËÓÒ«��¯�¹¹©�äË�º�ºm�

{º�m�º¯©²��º°ÓºmÓ©Ë�äÈ�ËäÈ�Ò�Ë°}ÒË�}ãÈ°°©��m©¯ÈÎÈ��ÒË�äº�Ó©Ë�}ºÓ�Ë¹��Èã
Ó©Ë
¹ºÓ«�Ò«��º¯ÈÏ����°mºËº¯ÈÏÓ���«Ï©}ºm��� °¯Ë����Ò°¹ºã
Ï�«�}º�º¯���� ¹ºã
ÏºmÈ�Ëã
�äºÎË�
¹¯º�¯ÈääÒ¯ºmÈ�
� ¹¯ºãËäÓ��� �È°�
� ¹¯È}�Ò�Ë°}Ò� m� �Ë¯äÒÓÈ²�� º�Ë¹¯ÒÓ«�©²� m
äÈ�ËäÈ�Ò�Ë°}Ò²�Ò�m©�Ò°ãÒ�Ëã
Ó©²�ÓÈ�}È²�

{��¯Ë�
Ò²��¯È°	Ò¯ËÓÒËä�äÓºÎË°�mÈ�äÈ�ËäÈ�Ò�Ë°}Ò²�¹ºÓ«�Ò®�ÓÈ�¹¯Ë�äË�Ó���°ÁË¯��Ò
°ºº�mË�°�m���Ë®� }ãÈ°°ºmº®� ¹º��Ë¯Î}º®� ¹º°ãË�ÓÒ²� �º°�Ò�ÈË�°«� ¯ËÈãÒÏÈ�Ò«� ¹¯Ò}ãÈ�Óº®
°Ò°�Ëä©� }ãÈ°°ºm� °� �ÓÒÁÒ�Ò¯ºmÈÓÓ©ä� äº�ÒÁÒ�Ò¯�Ëä©ä� äÈ�ËäÈ�Ò�Ë°}Òä� «�¯ºä�
v¹Ë�ÒÁÒ�Ë°}È«� �ã«� ¹¯ºãËäÓº®� ºãÈ°�Ò� °Ò°�ËäÈ� ¹ºÓ«�Ò®�� °mº®°�m�� º�Óº	ËÓÒ®� Ò� ���¹�
ÓÈ²º�Ò�� °mºË� º�¯ÈÎËÓÒË� m� °Ò°�ËäË� }ãÈ°°ºm�� ¹º°�¯ºËÓÓº®� ¹º� ¹¯ÒÓ�Ò¹�� ÒË¯È¯²Ò�Ë°}º®
�Ë�ÈãÒÏÈ�ÒÒ�� �º°}ºã
}�� È¹¹È¯È�� ¹ºÓ«�Ò®� äºÎË�� m°Ë� ºãËË� ��º�Ó«�
°«�� Ò� �Ëä� °Èä©ä
¹¯Òº¯Ë�È�
� m°Ë�ºãËË�äº�ÓºË�°º�Ë¯ÎÈÓÒË����ÈË�°«� m©¯ÈÏÒ�
�¹¯ºãËäÈ�Ò}��¹¯ÒãºÎËÓÒ«�m
�Ë¯äÒÓÈ²� }ºÓË�Óº�º� ¹ºã
ÏºmÈ�Ëã«�Û� ÒÓÎËÓË¯È�� °¹Ë�ÒÈãÒÏÒ¯���Ë�º°«� m� °ºº�mË�°�m���Ë®
¹¯Ë�äË�Óº®�ºãÈ°�Ò�

|¹©�� ¹º�ºÓ©²� ¯ÈÏ¯Èº�º}� ¹º}ÈÏ©mÈË��� ��º� ÓË� ¹¯Ë�°�Èmã«Ë�� ºã
	º�º� �¯��È
ªä�ãÒ¯ºmÈ�
� m²º�Ó©Ë� «Ï©}Ò� m©�Ò°ãÒ�Ëã
Ó©²� ���� °ºº�mË�°�m���ÒäÒ� º�Ë}�Óº�
º¯ÒËÓ�Ò¯ºmÈÓÓ©äÒ� °¯Ë�°�mÈäÒ�� �º°�Ò�È«� ¹¯Ò� ª�ºä� �ÈÎË� ¹¯ËËä°�mËÓÓº°�Ò� °ÒÓ�È}°Ò�Ë°}Ò²
}ºÓ°�¯�}�Ò®�� �È}Òä� º¯ÈÏºä�� ¹¯Ò}ãÈ�ÓÈ«� °Ò°�ËäÈ� }ãÈ°°ºm� ÓÈ¯«��� °º� °mºÒä
Á�Ó}�ÒºÓÈã
Ó©ä� ÓÈÏÓÈ�ËÓÒËä� äºÎË�� ºË°¹Ë�ÒmÈ�
� ¹º��Ë¯Î}�� �Ë}°�ºmº�º� ÒÓ�Ë¯ÁË®°È�
ÓËº²º�Òä��� �ã«� }ºÓË�Óº�º� ¹ºã
ÏºmÈ�Ëã«�� Ò� ÒÏÈmã«�
� �Ëä� °Èä©ä� ¯ÈÏ¯Èº��Ò}È� º�
¯ËÈãÒÏÈ�ÒÒ��¯ÈÓ°ã«�º¯È�m²º�Óº�º�«Ï©}È��°�ºã
�°mº®°�mËÓÓº�º�����

�¯Ò� ¯ËÈãÒÏÈ�ÒÒ� ÒÓ�Ë�¯Ò¯ºmÈÓÓº®� ¹¯º�¯ÈääÓº®� °Ò°�Ëä©�� °º�Ë¯ÎÈ�Ë®� ÓËº²º�Òä©Ë
º¹Ë¯È�ÒºÓÓ©Ë� °¯Ë�°�mÈ�� �¯ÈÁÒ�Ë°}Ò®� ¹ºã
ÏºmÈ�Ëã
°}Ò®� ÒÓ�Ë¯ÁË®°�� ÈÏ�� �ÈÓÓ©²�� äºÎË�
Ò°¹ºã
ÏºmÈ�
°«� �È� ÎË� ¹¯Ò}ãÈ�ÓÈ«� °Ò°�ËäÈ� }ãÈ°°ºm� m� ¯ËÏ�ã
�È�Ë� ¹¯Ò�ÈÓÒ«
}ãÈ°°ÒÁÒ�Ò¯ºmÈÓÓ©ä� °��Óº°�«ä� °ºº�mË�°�m���Ë�º� º¹Ë¯È�ÒºÓÓº�º�� �¯ÈÁÒ�Ë°}º�º� Ò
ÒÓÁº¯äÈ�ÒºÓÓº�º� °º�Ë¯ÎÈÓÒ«�� tº�«� m� ÓÈ°�º«�ËË� m¯Ëä«� º�Ë}�Óº�º¯ÒËÓ�Ò¯ºmÈÓÓ©Ë� ÈÏ©
�ÈÓÓ©²�� �¯ÈÁÒ�Ë°}ÒË� ÒÓ�Ë¯ÁË®°©� ¯ÈÏmÒmÈ��°«� }È}� °Èäº°�º«�Ëã
Ó©Ë� ¹¯º�¯ÈääÓ©Ë
¹¯º��}�©�� mºÏäºÎÓº�� äË²ÈÓÒÏä� äÓºÎË°�mËÓÓº�º� ÓÈ°ãË�ºmÈÓÒ«� ºË°¹Ë�Ò�� �¯Ë�Ëä©®
�¯ºmËÓ
�ÒÓ�Ë�¯È�ÒÒ��|�¹¯Ò�°ºÏ�ÈÓÒÒ�ÏÈ}ºÓ�ËÓÓ©²�¹¯º�¯ÈääÓ©²�°Ò°�Ëä�

�È}Òä� º¯ÈÏºä�� ¯ËÈãÒÏÈ�Ò«� äÈ�ËäÈ�Ò�Ë°}º�º� ºË°¹Ë�ËÓÒ«� m� mÒ�Ë� ÒãÒº�Ë}Ò� ÒãÒ
°Ò°�Ëä©� }ãÈ°°ºm� ÒäËË�� °��Ë°�mËÓÓ©Ë� ¹¯ËÒä��Ë°�mÈ� ÓÈ�� �¯È�Ò�ÒºÓÓº®� ¹¯º�Ë��¯Óº�
º¯ÒËÓ�Ò¯ºmÈÓÓº®�Áº¯äº®�����



�

���Ìi�qn�wéqt|qw��éjoéjivzrq�vi~nrztv�véqntzqévkjttvmv
ujznujzq·nxrvmv�vinxwn·ntq¹

|°��Òä�º�Ò®�¹º�²º��}�º¯�ÈÓÒÏÈ�ÒÒ�äÈ�ËäÈ�Ò�Ë°}º�º�ºË°¹Ë�ËÓÒ«��°ãË��«��°ãºmÓº®
°²ËäË�¹¯ºË}�Ò¯ºmÈÓÒ«�º�Ë}�Óº�º¯ÒËÓ�Ò¯ºmÈÓÓº�º��|��¹¯Ë�°�Èmã«Ëäº®�¹«�
��ª�È¹ÈäÒ�

Û��m©º¯�º�Ë}�ºm�Ò�º¹¯Ë�ËãËÓÒË�Ò²�}ãÈ°°ºm�
Û��Ò�ËÓ�ÒÁÒ}È�Ò«�È�¯Ò��ºm�º�Ë}�ºm�Ò�º¹¯Ë�ËãËÓÒË��ÈÓÓ©²�}ãÈ°°ºm�
Û��Ò�ËÓ�ÒÁÒ}È�Ò«� °mº®°�m� º�Ë}�ºm� Ò� º¹Ë¯È�Ò®� ÓÈ�� ÓÒäÒ� Ò� º¹¯Ë�ËãËÓÒË� äË�º�ºm

}ãÈ°°ºm�
Û��m©�ËãËÓÒË� º�Óº°�Ë®� º�Ë}�ºm�� �°�ÈÓºmãËÓÒË� º�Óº	ËÓÒ®� ÓÈ°ãË�ºmÈÓÒ«� äËÎ��

ÓÒäÒ�Ò�º¯�ÈÓÒÏÈ�Ò«�}ãÈ°°ºm©²�ÒË¯È¯²Ò®�°�Ò°¹ºã
ÏºmÈÓÒËä�¹ºãÒäº¯ÁÒÏäÈ�äË�º�ºm�
Û��ÈÓÈãÒÏ� mÏÈÒäº�Ë®°�mÒ«� äËÎ��� º�Ë}�ÈäÒ�� �Ë°�Ò¯ºmÈÓÒË� °�ËÓÈ¯Ò«� ¯Èº�©� °

°Ò°�Ëäº®�}ãÈ°°ºm��mºÏäºÎÓºË�Ò²�}¯Ò�Ò�Ë°}ºË�¹Ë¯Ëº°ä©°ãËÓÒË�Ò��}È}�°ãË�°�mÒË��mºÏm¯È��}
¹¯Ë�©���Òä�°�È�Ò«ä�¯ÈÏ¯Èº�}Ò�

�¯ÒäËÓËÓÒË� º�Ë}�Óº�º� ¹º�²º�È� ¹¯Ë�¹ºãÈ�ÈË�� ¹¯ËÎ�Ë� m°Ë�º� ¹¯ºmË�ËÓÒË
¹¯Ë�mÈ¯Ò�Ëã
Óº�º� º�Ë}�Óº�º� ÈÓÈãÒÏÈ� ¯È°°äÈ�¯ÒmÈËäº®� ¹¯ºãËäÓº®� ºãÈ°�Ò�� cËÏ�ã
�È�ºä
�È}º�º� ÈÓÈãÒÏÈ� �ºãÎÓÈ� °�È�
� °Ò°�ËäÈ� º�Óº°�Ë®�� m©¯ÈÎÈ��È«� º°ÓºmÓ©Ë� ¹¯Ë�äË�Ó©Ë
¹ºÓ«�Ò«�� Ò²� °mº®°�mÈ� Ò� �°�ÈÓÈmãÒmÈ��È«� ÓËº²º�Òä©Ë� }ãÈ°°ÒÁÒ}È�ÒºÓÓ©Ë� º�Óº	ËÓÒ«
äËÎ���ÓÒäÒ��|�Ë}�Ó©®�ÈÓÈãÒÏ�m©�Ò°ãÒ�Ëã
Óº®�äÈ�ËäÈ�Ò}Ò�¹º}ÈÏ©mÈË�����º�m©º¯��È}º®
°Ò°�Ëä©� º�Ë}�ºm� }¯È®ÓË� ÓËº�ÓºÏÓÈ�ËÓ� Ò� m� ÏÓÈ�Ò�Ëã
Óº®� °�Ë¹ËÓÒ� º¹¯Ë�Ëã«Ë�°«
°��Ë}�ÒmÓ©ä�¹¯Ë�°�ÈmãËÓÒËä�º��º®�¯ºãÒ��}º�º¯���Ò�¯È���m©�ËãËÓÓ©Ë�º�Óº°�Ò�m�°Èäº®
äÈ�ËäÈ�Ò}Ë� Ò� m� �Ë²� }ºÓ�Ë¹��Èã
Ó©²� ¹º°�¯ºËÓÒ«²�� ÓÈ� }º�º¯©²� º°Óºm©mÈË�°«� �Ëº¯Ò«
�Ò°ãËÓÓ©²�äË�º�ºm�>��������@�

sËº��ËäãËäº®�°º°�ÈmÓº®��È°�
�� º�Ë}�Óº�º� ÈÓÈãÒÏÈ�«mã«Ë�°«� m©«mãËÓÒË�mºÏäºÎÓ©²
º�Óº	ËÓÒ®� ÓÈ°ãË�ºmÈÓÒ«� äËÎ��� º�Ë}�ÈäÒ�� ¹¯Ò� }º�º¯©²� äÓºÎË°�mº� }ãÈ°°ºm� äºÎË�
¹¯Ë�°�Èmã«�
°«�Ë�ÒÓº®��Ëãº°�Óº®�ÒË¯È¯²ÒË®�¯º�°�mËÓÓ©²�º�Ë}�ºm��p°�Ë°�mËÓÓº��m�º°ÓºmË
¹º°�¯ºËÓÒ«� ã�º®� ¹º�ºÓº®� ÒË¯È¯²ÒÒ� ãËÎÒ�� �È� ÒãÒ� ÒÓÈ«� }ãÈ°°ÒÁÒ}È�ÒºÓÓÈ«� °�¯È�Ë�Ò«�
Ò�ËÓ�ÒÁÒ�Ò¯���È«� }ÈÎ�©®� º�Ë}�� m� °ºº�mË�°�mÒÒ� °� ¹¯ÒÓ«�º®� °Ò°�Ëäº®� ¹¯ÒÏÓÈ}ºm�
�º°}ºã
}�� °¹º°º©� m©�ËãËÓÒ«� äÈ�ËäÈ�Ò�Ë°}Ò²� Ò� m©�Ò°ãÒ�Ëã
Ó©²� ¹¯ÒÏÓÈ}ºm� �º¹�°}È��
	Ò¯º}ºË�äÓº�ºº¯ÈÏÒË��¹¯Ò�º¯�ÈÓÒÏÈ�ÒÒ�}ãÈ°°ºm©²�äÈ�ËäÈ�Ò�Ë°}Ò²�ÒË¯È¯²Ò®�m°Ë��È���Ëä
Ò°²º�Ò�
� ÒÏ� �Ë²� m©�Ò°ãÒ�Ëã
Óº�}ºÓ°�¯�}�ÒmÓ©²� °mº®°�m� º�Ë}�ºm�� }º�º¯©Ë� º¹¯Ë�Ëã«��
mºÏäºÎÓº°�
� ªÁÁË}�ÒmÓº�º� ¹¯ÒäËÓËÓÒ«� �Ò°ãËÓÓ©²� ¹º�²º�ºm� }� ÓÈÒºãËË� mÈÎÓ©ä� Ò
¯È°¹¯º°�¯ÈÓËÓÓ©ä�¹º°�ÈÓºm}Èä�¯È°°äÈ�¯ÒmÈËä©²�¹¯ºãËä�

{�ª�ºä�°ã��ÈË�ã�º®�m©�Ò°ãÒ�Ëã
Ó©®�Èã�º¯Ò�ä��¹¯ÒäËÓÒä©®�}�º�Ë}�Èä�ÓË}º�º¯º�º
äÈ�ËäÈ�Ò�Ë°}º�º� }ãÈ°°È�� �È}ÎË� äºÎË�� ©�
� ¹¯º�¯ÈääÓº� ¹¯ÒäËÓËÓ� Ò� }� º�Ë}�Èä� ã�º�º
ÓÈ°ãË��Ëäº�º� �È°�Óº�º� }ãÈ°°È�� ¹¯Ò�Ëä� °� m©°º}º®� ¯ÈmÓºäË¯Óº®� ªÁÁË}�ÒmÓº°�
�� ÓÈ
äÓºÎË°�mÈ²�ª}mÒmÈãËÓ�Ó©²�ÏÈ�È���¯ÈÏãÒ�È��Ò²°«��ºã
}º��Ò¹ÈäÒ�äÈ�ËäÈ�Ò�Ë°}Ò²�º�Ë}�ºm�
�¯Ò�ª�ºä�äºÎË��©�
�ºË°¹Ë�ËÓÈ�¹ºãËÏÓÈ«��Ò°�Ò¹ãÒÓÈ�}ºÓ�¯ºã«�}º¯¯Ë}�Óº°�Ò�¹¯ÒäËÓËÓÒ«
�Ò°ãËÓÓ©²�äË�º�ºm�}��È°�Ó©ä�äÈ�ËäÈ�Ò�Ë°}Òä�¹º°�ÈÓºm}Èä�

{äË°�Ë� °� �Ëä�� m°«}Ò®� ¯ÈÏ�� }º��È� ÓÈãÒ�ÒË� °¹Ë�ÒÈã
Ó©²� äÈ�ËäÈ�Ò�Ë°}Ò²� °mº®°�m
º�Ë}�È��¹¯ÒÓ«�©²�m�}È�Ë°�mË�}ãÈ°°ÒÁÒ}È�ÒºÓÓ©²�}¯Ò�Ë¯ÒËm���º¹�°}ÈË��¹¯ÒäËÓËÓÒË�ºãËË
ªÁÁË}�ÒmÓº�º�m©�Ò°ãÒ�Ëã
Óº�º�¹º�²º�È��°ºº�mË�°�m���Ò®�äË�º��º�Ë�º�}ãÈ°°È�äºÎË��©�

¹ºãÒäº¯ÁÓº�¹Ë¯Ëº¹¯Ë�ËãËÓ���Ëä�ºãËË�ª�º�°�ÈÓºmÒ�°«�º¹¯Èm�ÈÓÓ©ä��Ë°ãÒ�äÈ�ËäÈ�Ò�Ë°}ÒË
º°ºËÓÓº°�Ò� �È°�Óº�º� º�Ë}�È� ¹ºÏmºã«��� ÏÈäËÓÒ�
� m©�Ò°ãÒ�Ëã
Ó��� ¹¯º�Ë��¯�
°ºº�mË�°�m���Òä� ÈÓÈãÒ�Ò�Ë°}Òä� ¹¯Ëº¯ÈÏºmÈÓÒËä�� {� º¹¯Ë�ËãËÓÓºä� °ä©°ãË� �ÈÓÓÈ«
¹È¯È�Ò�äÈ�äºÎË��¯È°°äÈ�¯ÒmÈ�
°«�}È}�°¯Ë�°�mº�°ÒÓ�ËÏÈ�º°ÓºmÓ©²�¹º�²º�ºm�m©�Ò°ãÒ�Ëã
Óº®
äÈ�ËäÈ�Ò}Ò�°�ÒÏmË°�Ó©äÒ��Ëº¯Ë�Ò�Ë°}ÒäÒ�¯ËÏ�ã
�È�ÈäÒ�äÈ�ËäÈ�Ò�Ë°}º®�ÓÈ�}Ò�

cÈ°°äº�¯ËÓÓ©®� È°¹Ë}�� ¹¯ÒäËÓËÓÒ«� º�Ë}�Óº®� �Ë²Óºãº�ÒÒ� m� ¯ÈmÓº®� °�Ë¹ËÓÒ
¯È°¹¯º°�¯ÈÓ«Ë�°«� Ò� ÓÈ� °�¯�}��¯©� �ÈÓÓ©²� Èã�º¯Ò�äºm�� ÏÈ�È°���� º¹¯Ë�Ëã«��ÒË
ªÁÁË}�ÒmÓº°�
� m©�Ò°ãÒ�Ëã
Ó©²� ¹¯º�Ë��¯�� �º°}ºã
}�� ||�� ¹¯Ë�¹ºãÈ�ÈË�� mºÏäºÎÓº°�

º¹¯Ë�ËãËÓÒ«� È°�¯È}�Ó©²� }ãÈ°°ºm�� °ãºÎÓ©Ë� m©�Ò°ãÒ�Ëã
Ó©Ë� Èã�º¯Ò�ä©�� ����Ò
¯Ë���Ò¯ºmÈÓÓ©äÒ� }� ÈÏºm©ä� º¹Ë¯È�Ò«ä�� äº���� ©�
� ¯ËÈãÒÏºmÈÓ©� ÓÈ� È°�¯È}�Óºä� �¯ºmÓË
ËÏ� }ºÓ}¯Ë�ÒÏÈ�ÒÒ� Áº¯äÈ�ºm� �ÈÓÓ©²�� {� �Ë²� °ã��È«²�� }º��È� �¯ËºmÈÓÒ«� }� ªÁÁË}�ÒmÓº°�Ò
m©°º}Ò�Ò��È°�ºË�Ò°¹ºã
ÏºmÈÓÒË�mÒ¯��Èã
Ó©²�Á�Ó}�Ò®�ÓËÎËãÈ�Ëã
Óº��Èã�º¯Ò�ä�m°Ë��È�äºÎË�
©�
��ËãÒ}ºä�¹Ë¯Ë¹¯º�¯ÈääÒ¯ºmÈÓ�Ò�¹º��}ºÓ}¯Ë�Ó���°�¯�}��¯���ÈÓÓ©²�

�º�mÒ�Òäºä��� ÓÈÒºãËË� m©mË¯ËÓÓ©ä� °¹º°ººä� ªÁÁË}�ÒmÓº®� ¯ËÈãÒÏÈ�ÒÒ
äÈ�ËäÈ�Ò�Ë°}Ò²�}ãÈ°°ºm�«mã«Ë�°«��Ò°�Ò¹ãÒÓÈ��¹¯Ò�}º�º¯º®�m©�Ò°ãÒ�Ëã
Óº�äº�Ó©Ë�äË�º�©
¯ËÈãÒÏ���°«� ÓË¹º°¯Ë�°�mËÓÓº� ÓÈ� }ºÓ}¯Ë�Óº®� °�¯�}��¯Ë� �ÈÓÓ©²�� È� Ò²� mÒ¯��Èã
ÓºË
Ò°¹ºã
ÏºmÈÓÒË� ¹Ë¯ËÓº°Ò�°«� ÓÈ� È°�¯È}�Ó©®� �¯ºmËÓ
�� {� ª�ºä� °ã��ÈË� ÏÈ�¯È�©� ÓÈ� m©Ïºm©
mÒ¯��Èã
Ó©²� Á�Ó}�Ò®� ����� ¹¯ËÓË¯ËÎÒäº� äÈã©� ¹º� °¯ÈmÓËÓÒ�� °� º�Ëäºä� m©¹ºãÓËÓÓº®



�

m©�Ò°ãÒ�Ëã
Óº®� ¯Èº�©�� È� °ãºÎÓº� º¯�ÈÓÒÏºmÈÓÓ©Ë� m©�Ò°ãÒ�Ëã
Ó©Ë� ¹¯º�Ë°°©� º}ÈÎ��°«
¯ËÈãÒÏºmÈÓÓ©äÒ��ÎË�ÓÈ�°Èä©²�mË¯²ÓÒ²�º�Ò²��¯ºmÓ«²�}ãÈ°°ºmº®�ÒË¯È¯²ÒÒ�

�È}Òä�º¯ÈÏºä��ÓÈ°ãË�ºmÈÓÒË�Ò�¹ºãÒäº¯ÁÒÏä��Ò°ãËÓÓ©²�äË�º�ºm��ÒÓ}È¹°�ãÒ¯�Ëä©²
°ºº�mË�°�m���ÒäÒ� äÈ�ËäÈ�Ò�Ë°}ÒäÒ� }ãÈ°°ÈäÒ�� ºË°¹Ë�ÒmÈË�� mÈÎÓ©®� �ã«� äÓº�Ò²
¹¯ºãËäÓ©²� ¹¯ÒãºÎËÓÒ®� }ºä¹¯ºäÒ°°� äËÎ��� ÓËº²º�Òäº°�
�� ÒäË�
� ÓÈ�ËÎÓºË
Á�Ó}�ÒºÓÈã
Óº� ¹ºãÓºË� Ò� �ÓÒÁÒ�Ò¯ºmÈÓÓºË� Èã�º¯Ò�äÒ�Ë°}ºË� «�¯º� Ò� mºÏäºÎÓº°�
�
ÏÈäË�ËÓÒ«� �ÓÒmË¯°Èã
Ó©²� ¯ºÈ°�Ó©²� äË�º�ºm� ÓÈ� ªÁÁË}�ÒmÓ©Ë� Èã�º¯Ò�äÒ�Ë°}ÒË� mË¯°ÒÒ�
¹¯ÒäËÓÒä©Ë��ºã
}º�m��È°�Ó©²�äÈ�ËäÈ�Ò�Ë°}Ò²�°ã��È«²�

���Ìi~nrztj¹�zéqjlj�k�·qxsqzns�tvp�ujznujzqrq
�ºÒ°}� º�Ë}�ºm�� }º�º¯©Ë� äº�ãÒ� ©� °º°�ÈmÒ�
� ÈÏºmºË� }ãÈ°°ºmºË� «�¯º� º�Ë}�Óº®

äÈ�ËäÈ�Ò�Ë°}º®� ÒãÒº�Ë}Ò�� m� �ÈÓÓºä� °ã��ÈË� ÓËº�ÓºÏÓÈ�ËÓ�� sÈ� ÓÈ	� mÏ�ã«�� º�Ë}�ÓÈ«
�¯ÒÈ�È� ½äÈ�ËäÈ�Ò�Ë°}Ò®� º�Ë}�� Û� m©�Ò°ãÒ�Ëã
Ó©®� Èã�º¯Ò�ä� Û� �Ò°ãËÓÓÈ«� ¹¯ºãËäÈ�
«mã«Ë�°«� Á�Ó�ÈäËÓ�Èã
Óº®� Ò� º¹¯Ë�Ëã«Ë�� �º°�È�º�Óº� º���� }ºÓ�Ë¹�Ò�� º�Ë}�Óº®
¯ËÈãÒÏÈ�ÒÒ� äÈ�ËäÈ�Ò�Ë°}º�º� Ò� ¹¯Ò}ãÈ�Óº�º� �|� �°ä�� ¯Ò°������ �º°}ºã
}�� �ÈÓÓ©Ë� mÒ�©
º�Ë}�ºm� m©¯ÈÎÈ��� º°ÓºmÓ©Ë� }ºÓ°�¯�}�ÒmÓ©Ë� ¹ºÓ«�Ò«� m©�Ò°ãÒ�Ëã
Óº®� äÈ�ËäÈ�Ò}Ò�
°ºº�mË�°�m���È«� }ãÈ°°ºmÈ«� ¹º��Ë¯Î}È� ºË°¹Ë�ÒmÈË�� ÎËãÈËä��� º�Óº°�
� äÈ�ËäÈ�Ò�Ë°}Ò²
äË�º�ºm�Ò�¹¯º�¯ÈääÓ©²�°¯Ë�°�m�¯Ë	ËÓÒ«�m©�Ò°ãÒ�Ëã
Ó©²�ÏÈ�È��

cÒ°�����|�Ë}�ÓÈ«�m©�Ò°ãÒ�Ëã
ÓÈ«��¯ÒÈ�È
�º�� äÈ�ËäÈ�Ò�Ë°}Òä� º�Ë}�ºä�0DWKHPDWLFDO2EMHFW� ��Ëä� ¹ºÓÒäÈ�
� °Èäº°�º«�Ëã
Ó��

°��Óº°�
�� m©¯ÈÎÈ����� ÓË}º�º¯��� äÈ�ËäÈ�Ò�Ë°}��� }È�Ë�º¯Ò�� Ò� °º°�Èmã«����� º�Ë}�
m©�Ò°ãËÓÒ®��lÈ�ËäÈ�Ò�Ë°}ÒäÒ� º�Ë}�ÈäÒ� «mã«��°«��Ëã©Ë�� mË�Ë°�mËÓÓ©Ë� Ò� }ºä¹ãË}°Ó©Ë
�Ò°ãÈ�� z� ÓÒä� ��Ëä� º�Óº°Ò�
� �È}ÎË� Ò²� äÓºÎË°�mÈ�� mË}�º¯©�� äÈ�¯Ò�©�� Á�Ó}�ÒÒ�
¹º°ãË�ºmÈ�Ëã
Óº°�Ò�� ¯«�©�� ºãÈ°�Ò� ¹¯º°�¯ÈÓ°�m�� }¯Òm©Ë�� ¹ºmË¯²Óº°�Ò� Ò� ���¹�� zÈÎ�©®
äÈ�ËäÈ�Ò�Ë°}Ò®�º�Ë}��ºãÈ�ÈË��ÓÈº¯ºä�äÈ�ËäÈ�Ò�Ë°}Ò²�¹¯ÒÏÓÈ}ºm��«mã«��Ò²°«�º°Óºmº®
�ã«� }ãÈ°°ÒÁÒ}È�ÒºÓÓ©²�¹º°�¯ºËÓÒ®�� ~ÈäË�Òä����º� °ÈäÒ� ¹º� °ËË�äÈ�ËäÈ�Ò�Ë°}ÒË� º�Ë}�©
Ë�Ë�ÓË�°º°�Èmã«���m©�Ò°ãÒ�Ëã
Óº®�ÏÈ�È�Ò�Ò�«mã«��°«�ãÒ	
�ÒÓ°�¯�äËÓ�Èã
Ó©ä�°¯Ë�°�mºä
�ã«�ËË�¹º°�ÈÓºm}Ò�Ò�¯Ë	ËÓÒ«�

�º�� m©�Ò°ãÒ�Ëã
Ó©ä� Èã�º¯Ò�äºä� &RPSXWDWLRQDO$OJRULWKP� ��Ëä� ¹ºÓÒäÈ�
�
°º°�mËÓÓº�� äË�º�©� m©�Ò°ãÒ�Ëã
Óº®� äÈ�ËäÈ�Ò}Ò� Ò� ÓË}º�º¯��� m°¹ºäº�È�Ëã
Ó��
ÒÓÁº¯äÈ�Ò���º¹¯Ë�Ëã«������°ãºmÒ«�Ò²�Èã�º¯Ò�äÒ�Ë°}º�º�Ò°¹ºã
ÏºmÈÓÒ«��r��Ëä�°�Ò�È�
�
��º� }ÈÎ�©®� Èã�º¯Ò�ä� ¹¯Ë�ÓÈÏÓÈ�ËÓ� �ã«� ¯Ë	ËÓÒ«� °�¯º�º� º�Óº®� ¹¯ºãËä©�� ²º�«� Ò� äºÎË�
Ò°¹ºã
ÏºmÈ�
°«� }º°mËÓÓº� ¹¯Ò� ¯Ë	ËÓÒÒ� ÏÈ�È�� ¯ÈÏÓº�º� °º¯�È�� sÈ¹¯ÒäË¯�� ã�º®� äË�º�
ÒÓ�Ë¯¹ºã«�ÒÒ� äºÎË�� °ã�ÎÒ�
� Èã�º¯Ò�äÒ�Ë°}º®� º°Óºmº®� �ã«� ¹º°�¯ºËÓÒ«� °ËäË®°�mÈ
}mÈ�¯È��¯Ó©²�Áº¯ä�ã��|�ÓÈ}º��ã«��Ò°ãËÓÓº�º�ÒÓ�Ë�¯Ò¯ºmÈÓÒ«��}¯ºäË�ÒÓ�Ë¯¹ºã«�ÒºÓÓº�º
äË�º�È��ÓËº²º�Òäº�º¹¯Ë�ËãÒ�
�äË�º�©�º�ËÓº}�¹º�¯Ë	Óº°�Ò�¹¯ÒãÒÎËÓÒ«�Ò��°�º®�Òmº°�Ò�
È�È¹�ÒmÓ���°�¯È�Ë�Ò��m©º¯È�	È�È�Ò�äÓº�ºË��¯��ºË���ºª�ºä��m°«}Ò®�¯ÈÏ�m©�Ò°ãÒ�Ëã
Ó©®
Èã�º¯Ò�ä���Ëä�°m«Ï©mÈ�
� °�º�Óº®�Ë�ÒÓ°�mËÓÓº®�¹¯ºãËäº®��|¯È�ÓºË��}ºÓË�Óº��ÓËmË¯Óº�
¹º°}ºã
}�� �ã«� ¯Ë	ËÓÒ«� �Ò°ãËÓÓ©²� ¹¯ºãËä� º�Óº�º� }ãÈ°°È� äº���� Ò°¹ºã
ÏºmÈ�
°«� ¯ÈÏÓ©Ë
¹º�²º�©�

z¯ºäË� ¹È¯ÈäË�¯ºm� �Ò°ãËÓÓº�º� äË�º�È� Èã�º¯Ò�äÒ�Ë°}ÒË� º�Ë}�©� °º�Ë¯ÎÈ�
ÓËº²º�Òä��� ÒÓÁº¯äÈ�Ò�� º� �¯Ë�Ëäº®� �º�Óº°�Ò�� º� ¯È°¹ºãÈ�ÈËä©²� ¹ºã
ÏºmÈ�ËãËä
m©�Ò°ãÒ�Ëã
Ó©²� ¯Ë°�¯°È²�� }º�º¯©Ë� m©¯ÈÎÈ��°«� º©�Óº� ¹¯Ë�Ëã
Ó©ä� �Ò°ãºä� Ò�Ë¯È�Ò®�
äÈ}°ÒäÈã
Óº� �º¹�°�Òä©ä� }ºãÒ�Ë°�mºä� m©�Ò°ãËÓÒ®� Á�Ó}�Ò®� Ò� Ò²� ¹¯ºÒÏmº�Ó©²� Ò� ���¹�
iÈÓÓÈ«� ÒÓÁº¯äÈ�Ò«� º¹¯Ë�Ëã«Ë�� }ºÓ}¯Ë�Ó©Ë� �°ãºmÒ«� º¯�ÈÓÒÏÈ�ÒÒ� m©�Ò°ãÒ�Ëã
Óº�º
¹¯º�Ë°°È�Ò�m°Ë��È�ÓËº²º�Òäº�Ò°¹ºã
Ï�Ë�°«�m�äÈ�ËäÈ�Ò�Ë°}ºä�ºË°¹Ë�ËÓÒÒ�

|¹¯Ë�ËãÒä�� ÓÈ}ºÓË��� º�Ë}�©� �Ò¹È� �Ò°ãËÓÓÈ«� ¹¯ºãËäÈ� 1XPHULFDO3UREOHP�� �º�
�Ò°ãËÓÓº®� ¹¯ºãËäº®� ��Ëä� ¹ºÓÒäÈ�
� }ãÈ°°Ò�Ë°}��� ÏÈ�È��� m©�Ò°ãÒ�Ëã
Óº®� äÈ�ËäÈ�Ò}Ò�
¹¯Ë�°�ÈmãËÓÓ��� m� °�ÈÓ�È¯�Óº®� �ÓÒÁÒ�Ò¯ºmÈÓÓº®� Áº¯äË�� {� ¯Èä}È²� º°�Î�ËÓÒ«
�ÓÒmË¯°Èã
Óº®�äÈ�ËäÈ�Ò�Ë°}º®�ÒãÒº�Ë}Ò�ÒäËË��°ä©°ã��Ë°�Ë°�mËÓÓº��º�¯ÈÓÒ�Ò�
°«�ÒäËÓÓº

�0DWKHPDWLFDO2EMHFW
��/LEUDU\2EMHFW �&RPSXWDWLRQDO$OJRULWKP

�1XPHULFDO3UREOHP



�

�È}Òä� }¯��ºä� ÏÈ�È��� ²º�«� äË�º�ºãº�Ò�Ë°}Ò� �È}º®� mÏ�ã«�� äºÎË�� ©�
� ¹Ë¯ËÓË°ËÓ� Ò� ÓÈ
¹¯Ò}ãÈ�Ó���°ÁË¯��

�¯ÒäË¯ÈäÒ� �Ò°ãËÓÓ©²� ¹¯ºãËä� äº���� °ã�ÎÒ�
� °Ò°�Ëä©� ãÒÓË®Ó©²� �¯ÈmÓËÓÒ®�
¹¯ºãËäÈ� °º°�mËÓÓ©²� ÏÓÈ�ËÓÒ®�� ÏÈ�È�Ò� ãÒÓË®Óº�º� Ò� }mÈ�¯È�Ò�Óº�º� ¹¯º�¯ÈääÒ¯ºmÈÓÒ«�
v¯Ë�Ò� ÓËãÒÓË®Ó©²� Èã�Ë¯ÈÒ�Ë°}Ò²� ¹¯ºãËä� ÓÈÒºãËË� mÈÎÓ©äÒ� «mã«��°«� °Ò°�Ëä©
�¯ÈmÓËÓÒ®�� ÏÈ�È�Ò� �°ãºmÓº®� Ò� ËÏ�°ãºmÓº®� º¹�ÒäÒÏÈ�ÒÒ�� v¯Ë�Ò� �ÒÁÁË¯ËÓ�ÒÈã
Ó©²
¹¯ºãËä� m©�ËãÒä� ÏÈ�È�Ò� zº	Ò�� }¯ÈËm©Ë� ÏÈ�È�Ò� �ã«� º©}ÓºmËÓÓ©²� �ÒÁÁË¯ËÓ�ÒÈã
Ó©²
�¯ÈmÓËÓÒ®�� ÒÓ�Ë�¯Èã
Ó©Ë� �¯ÈmÓËÓÒ«� Ò� �¯ÈmÓËÓÒ«� m� �È°�Ó©²� ¹¯ºÒÏmº�Ó©²�� p°�Ë°�mËÓÓº�
¹¯ÒmË�ËÓÓ©Ë� ¹¯ÒäË¯©� °º°�Èmã«��� ãÒ	
� °ÈäºË� º�ËË� ¹Ë¯Ë�Ò°ãËÓÒË� m©�Ò°ãÒ�Ëã
Óº®
¹¯ºãËäÈ�Ò}Ò�Ò�Ó�Î�È��°«�m�¯ÈÏ¯Èº�}Ë�ºãËË���È�Ëã
Ó©²�}ãÈ°°ÒÁÒ}È�Ò®��º°�Î�ÈËä©²�m
°ãË����Ò²�¯ÈÏ�ËãÈ²�

�È}Òä� º¯ÈÏºä�� º¹¯Ë�ËãËÓ©� �¯Ò� º°ÓºmÓ©²� mÒ�È� m©�Ò°ãÒ�Ëã
Ó©²� º�Ë}�ºm� Ò�
°ºº�mË�°�mËÓÓº�� �¯Ò� °m«ÏÈÓÓ©²� °� ÓÒäÒ� °¹º°ºÈ� ÒÓ}È¹°�ã«�ÒÒ� �Ò°ãËÓÓ©²� äË�º�ºm� }È}
äË�º�ºm�äÈ�ËäÈ�Ò�Ë°}Ò²��Èã�º¯Ò�äÒ�Ë°}Ò²�Ò�¹¯ºãËäÓ©²�}ãÈ°°ºm�
6ROXWLRQ 2EMHFW�6ROYH3UREOHP�2EMHFW���…��$OJRULWKP��
6ROXWLRQ $OJRULWKP�$SSO\7R�2EMHFW���…��
6ROXWLRQ 3UREOHP�6ROYH%\�$OJRULWKP��

{�¹Ë¯m©²��m�²�mÈ¯ÒÈÓ�È²�ÏÈ�ÈË�°«�äÓºÎË°�mº�äÈ�ËäÈ�Ò�Ë°}Ò²�º�Ë}�ºm��º¹¯Ë�Ëã«��Ò²
}º¯¯Ë}�Ó���¹º°�ÈÓºm}��ÏÈ�È�Ò��È�m�¹Ë¯mºä�Ò��¯Ë�
Ëä�mÈ¯ÒÈÓ�Ë�Û�Èã�º¯Ò�ä�¯Ë	ËÓÒ«��ÒÓº��È
º�°��°�m���Ò®�m�°¹Ë�ÒÁÒ}È�ÒÒ�Ò�Ò°¹ºã
Ï�Ëä©®�¹º��äºã�ÈÓÒ��

{mË�ËÓÒË� °¹Ë�ÒÈã
Ó©²� ¹¯ºãËäÓ©²� }ãÈ°°ºm� äºÎË�� ¹º}ÈÏÈ�
°«� ÒÏ©�º�Ó©ä�� �Ëä� ÓË
äËÓËË��ÓÈ�ÓÈ	�mÏ�ã«���ÓÈ¯«���°��ËãË°ºº¯ÈÏÓº°�
��º¹¯Ë�ËãËÓÒ«�°Èäº°�º«�Ëã
Óº®�}ãÈ°°ºmº®
º�Óº°�Ò�°��Ë°�m����Ò��¯��ÒË�mË°ºä©Ë�¹¯Ë�¹º°©ã}Ò��ã«�º¯�ÈÓÒÏÈ�ÒÒ�¹º�ºÓ©²�}ãÈ°°ºm�

{º�¹Ë¯m©²�� ¹º°}ºã
}�� ¹º°�ÈÓºm}È� Ò� ¯Ë	ËÓÒË� �Ò°ãËÓÓº®� ÏÈ�È�Ò� m©¯ÈÎÈË�°«� m
º¹¯Ë�ËãËÓÒÒ� °ºº�mË�°�m���Ò²� äÈ�ËäÈ�Ò�Ë°}Ò²� Ò� Èã�º¯Ò�äÒ�Ë°}Ò²� º�Ë}�ºm�� º¯�ÈÓÒÏÈ�Ò«
¹¯ºãËäÓ©²� }ãÈ°°ºm� m� mÒ�Ë� °Ò°�Ëä©� È°°º�ÒÈ�ÒmÓ©²� °°©ãº}� ÓÈ� �ÈÓÓ©Ë� º�Ë}�©
ºË°¹Ë�ÒmÈË�� ÎËãÈËä��� º�Óº°�
� ¹¯º�¯ÈääÓº®� ¯ËÈãÒÏÈ�ÒÒ� ãÒÏ}Ò²� ¹º°�ÈÓºmº}� ÏÈ�È��
º�ãÒ�È��Ò²°«��ºã
}º��Ò¹ÈäÒ�äÈ�ËäÈ�Ò�Ë°}Ò²�º�Ë}�ºm��sÈ¹¯ÒäË¯���ã«�¹º°�ÈÓºm}Ò�ÏÈ�È�Ò
�°ãºmÓº®� º¹�ÒäÒÏÈ�ÒÒ�ÓËº²º�Òäº� º¹¯Ë�ËãÒ�
� º¹�ÒäÒÏÒ¯�Ëä©®�Á�Ó}�ÒºÓÈã�� Ë�º� ºãÈ°�

º¹¯Ë�ËãËÓÒ«�� °Ò°�Ëä�� �°ãºmÒ®� �Ò¹È� ¯ÈmËÓ°�m� Ò� ÓË¯ÈmËÓ°�m�� ÒÓº��È� Ò� ÓÈ�Èã
ÓºË
¹¯ÒãÒÎËÓÒË�� iã«� }º¯¯Ë}�Óº®� ¹º°�ÈÓºm}Ò� �ÒÁÁË¯ËÓ�ÒÈã
Óº®� ÏÈ�È�Ò� ÓËº²º�Òäº� ÏÈ�È�

°ÈäÒ��ÒÁÁË¯ËÓ�ÒÈã
Ó©Ë��¯ÈmÓËÓÒ«��°Ò°�Ëä��ÓÈ�Èã
Ó©²�Ò��¯ÈÓÒ�Ó©²��°ãºmÒ®�Ò����¹�

{º�m�º¯©²�� �ã«� ¯Ë	ËÓÒ«� º�Óº®� Ò� �º®� ÎË� ¹¯ºãËä©� äº���� ¹¯ÒäËÓ«�
°«� ¯ÈÏÓ©Ë
�Ò°ãËÓÓ©Ë� Èã�º¯Ò�ä©� Ò� ÓÈ¯«��� °� ¯Ë	ËÓÒËä� ÏÈ�È�Ò� �È°�º� º}ÈÏ©mÈË�°«� mÈÎÓ©ä� ÒäË�

ÒÓÁº¯äÈ�Ò�� º� }º¯¯Ë}�Óº°�Ò� Ò� ªÁÁË}�ÒmÓº°�Ò� Ò°¹ºã
ÏºmÈÓÒ«� Èã�º¯Ò�äÈ� m� }ÈÎ�º®
}ºÓ}¯Ë�Óº®�°Ò��È�ÒÒ��p°�Ë°�mËÓÓËË�m©�ã«�Ò��¯ËÈãÒÏÈ�Ò«��¹¯Ò�}º�º¯º®� �È}È«�ÒÓÁº¯äÈ�Ò«
È°°º�ÒÒ¯�Ë�°«�°�¯Ë	ÈËäº®�¹¯ºãËäº®��È�ÓË�°�Ò°¹ºã
Ï�Ëä©äÒ�º�Ë}�ÈäÒ�m©�Ò°ãËÓÒ®�

rºãËË��º�º��ÓÈãÒ�ÒË��È}º®�ÒÓÁº¯äÈ�ÒÒ�m�¹¯ºãËäÓºä�}ãÈ°°Ë�¹ºÏmºã«Ë��º¯�ÈÓÒÏºmÈ�

ª}°¹Ë¯�Ó���º�ËÓ}��ªÁÁË}�ÒmÓº°�Ò�¹¯ÒäËÓËÓÒ«�Èã�º¯Ò�äºm�}��È°�Ó©ä�ÏÈ�È�Èä���º°}ºã
}�
�ÈÓÓ©®� È°¹Ë}�� �È°�º� º}ÈÏ©mÈ��°«� ¹¯Ë�äË�ºä� °Ë¯
ËÏÓ©²� ÓÈ��Ó©²� Ò°°ãË�ºmÈÓÒ®�
¹¯º�¯ÈääÓ©Ë� ª}°¹Ë¯�Ó©Ë� °¯Ë�°�mÈ� �ºãÎÓ©� ÒäË�
� �º°�È�º�Óº� äº�ÓºË� ÒÓ�ËããË}��Èã
ÓºË
ÓÈ¹ºãÓËÓÒË�� º�Ë�ÒÓ«��ËË� Á�Ó�ÈäËÓ�Èã
Ó©Ë� �Ëº¯Ë�Ò�Ë°}ÒË� ¯ËÏ�ã
�È�©� Ò� ¹¯È}�Ò�Ë°}ÒË
ÏÓÈÓÒ«�º�mºÏäºÎÓ©²�¯ËÈãÒÏÈ�Ò«²�	Ò¯º}Ò²�Èã�º¯Ò�äÒ�Ë°}Ò²�äÓº�ºº¯ÈÏÒ®���ºãÒäº¯ÁÒÏä
äË�º�ºm�äÈ�ËäÈ�Ò�Ë°}Ò²�Ò�Èã�º¯Ò�äÒ�Ë°}Ò²�}ãÈ°°ºm�äºÎË��°ã�ÎÒ�
�¹ºãËÏÓ©ä�äË²ÈÓÒÏäºä�
ºË°¹Ë�ÒmÈ��Òä� Èm�ºäÈ�Ò�Ë°}Ò®� m©º¯� ÓËº²º�Òäº®� Èã�º¯Ò�äÒ�Ë°}º®� mË¯°ÒÒ� m
°ºº�mË�°�mÒÒ�°º�°mº®°�mÈäÒ�º�Ë}�ºm��¹¯ÒÓ«�©²�m�}È�Ë°�mË�}ãÈ°°ÒÁÒ}È�ÒºÓÓ©²�}¯Ò�Ë¯ÒËm�

{��¯Ë�
Ò²���ºmºã
Óº��È°�º�m�¹¯ÒãºÎËÓÒ«²�m©�Ò°ãÒ�Ëã
Ó©Ë�¹¯º�Ë��¯©�Ò°¹ºã
Ï���°«�m
º¹¯Ë�ËãËÓÓºä� }ºÓ�Ë}°�Ë� °� º¹Ë¯È�ÒºÓÓº®� °Ò��È�ÒË®� w{l�� ²È¯È}�Ë¯ÒÏ�Ëäº®� ÓÈãÒ�ÒËä
°mºº�Ó©²�¯Ë°�¯°ºm�¹Èä«�Ò��m¯ËäËÓÒ�Ò����¹���º°}ºã
}��º�Ë}�©��Ò°ãËÓÓ©²�¹¯ºãËä�ÒäË��
ºã
	ËË� m¯Ëä«� ÎÒÏÓÒ�� �Ëä� ÈÏºm©Ë� äÈ�ËäÈ�Ò�Ë°}ÒË� º�Ë}�©�� �º¯ÈÏ�º� ¹¯º�Ë� �¹¯Èmã«�

m©�Ò°ãÒ�Ëã
Ó©äÒ� ¯Ë°�¯°ÈäÒ� ÒäËÓÓº� ÓÈ� ª�ºä� �¯ºmÓË�� sÈ¹¯ÒäË¯�� ¹¯Ò� äÓº�º}¯È�Óºä
¯Ë	ËÓÒÒ� °Ò°�Ëä©� ãÒÓË®Ó©²� �¯ÈmÓËÓÒ®� °� ÒÏäËÓ«Ëäº®� ¹¯Èmº®� �È°�
�� ÒãÒ� äÈãº¯ÈÓ�ºm©äÒ
äÈ�¯Ò�Ó©äÒ�äº�ÒÁÒ}È�Ò«äÒ�Ò�¹¯Ò�ÓÈãÒ�ÒÒ�ÓËº²º�Òä©²�¯Ë°�¯°ºm�¹Èä«�Ò��ËãË°ºº¯ÈÏÓº
²¯ÈÓÒ�
� Ò� Ò°¹ºã
ÏºmÈ�
� ¹¯ºäËÎ��º�ÓºË� ¹¯Ë�°�ÈmãËÓÒË� äÈ�¯Ò�Óº®� ÁÈ}�º¯ÒÏÈ�ÒÒ� ¹¯Ò
¹º°ãË����Ò²� ¯Ë	ËÓÒ«²� °Ò°�Ëä©� mäË°�º� ÒÓÒ�ÒÈ�ÒÒ� ¹ºãÓº�º� m©�Ò°ãÒ�Ëã
Óº�º� �Ò}ãÈ�
kÓÈãÒÏ� º¹Ë¯È�ÒºÓÓº®� °Ò��È�ÒÒ� Ò� ¹º��Ë¯Î}�� mÓ��¯ËÓÓÒ²� ¹¯Ë�°�ÈmãËÓÒ®� ¹¯ºäËÎ��º�Ó©²
�ÈÓÓ©²� °ãË��Ë�� º�ÓË°�Ò� }� Á�Ó}�Ò«ä� ¹¯ºãËäÓ©²� }ãÈ°°ºm�� cËÈãÒÏÈ�Ò«� ÎË� Ò²� m
äÈ�ËäÈ�Ò�Ë°}Ò²�}ãÈ°°È²�m©�ã«�Ò��ÒÏãÒ	ÓË��¯ºäºÏ�}º®�



�

{��Èã
ÓË®	Ëä�¯ËÈãÒÏÈ�Ò��äË�º�ºm�¯Ë	ËÓÒ«�°ãºÎÓ©²�m©�Ò°ãÒ�Ëã
Ó©²�¹¯ºãËä���Ëä
°m«Ï©mÈ�
� °� º¯�ÈÓÒÏÈ�ÒË®� °¹Ë�ÒÈã
Ó©²� ¹¯ºãËäÓ©²� }ãÈ°°ºm�� {� �Ë²� °ã��È«²�� }º��È� ÏÈ�È�È
Óº°Ò��m°¹ºäº�È�Ëã
Ó©®�²È¯È}�Ë¯�Ò�º¹¯Ë�Ëã«Ë��ãÒ	
�ÈÏºm©Ë�º¹Ë¯È�ÒÒ�äÈ�ËäÈ�Ò�Ë°}º�º�ÒãÒ
Èã�º¯Ò�äÒ�Ë°}º�º� º�Ë}�È� °� �Ë�Ë¯äÒÓÒ¯ºmÈÓÓº®� °ãºÎÓº°�Óº®� º�ËÓ}º®�� mmË�ËÓÒË
�º¹ºãÓÒ�Ëã
Óº�º�¹¯ºãËäÓº�º�º�Ë}�È�ãÒ	
��°ãºÎÓÒ��¹¯º�¯ÈääÒ¯ºmÈÓÒË�

���Ìi�j¹�xzéyrzyéj�ujznujzq·nxrvp�iqisqvznrq
�ãÈmÓ©ä� �¯ËºmÈÓÒËä�� ¹¯Ë��«mã«Ëä©ä� }� º¯�ÈÓÒÏÈ�ÒÒ� ÒãÒº�Ë}Ò�� ¹º�mÒ�Òäºä��

«mã«Ë�°«� mºÏäºÎÓº°�
� ÓË¹º°¯Ë�°�mËÓÓº�º� °ºÏ�ÈÓÒ«� ÓÈ� ËË� º°ÓºmË� ¯ÈÏãÒ�Ó©²� ¹¯º�¯ÈääÓ©²
¹¯ÒãºÎËÓÒ®�� ��º� ÓËº²º�Òäº� ¹¯Òmº�Ò�� }� �Èã
ÓË®	Ëä�� ¯ÈÏmÒ�Ò�� Ò� äº�Ë¯ÓÒÏÈ�ÒÒ� ËË
¹¯ºãËäÓº�º� Ò� äË�º�Ò�Ë°}º�º� ¯Ë¹Ë¯��È¯È�� |�Ë}�ÓÈ«� �Ë²Óºãº�Ò«� m� �ÈÓÓºä� °ã��ÈË
¹¯Ë�º°�Èmã«Ë��mÈÎÓ©Ë�mºÏäºÎÓº°�Ò��ã«��È}º®�¯ËÈãÒÏÈ�ÒÒ�¹¯Ò�º¹¯Ë�ËãËÓÒÒ�ÒãÒº�Ë�Óº�º
}ãÈ°°È� Ò� Ò°¹ºã
ÏºmÈÓÒÒ� ¹È¯È�Ò�ä� ÓÈ°ãË�ºmÈÓÒ«� Ò� ¹ºãÒäº¯ÁÒÏäÈ�� cÈ°°äº�¯Òä� ºãËË
¹º�¯ºÓº� mºÏäºÎÓ��� °�¯�}��¯�� äÈ�ËäÈ�Ò�Ë°}º®� º�Ë}�Óº�º¯ÒËÓ�Ò¯ºmÈÓÓº®� ÒãÒº�Ë}Ò�
ÒÏº¯ÈÎËÓÓ���ÓÈ�¯Ò°�����ÓË�}ºÓ}¯Ë�ÒÏÒ¯�«��È°�Ó©Ë�m©�Ò°ãÒ�Ëã
Ó©Ë�È°¹Ë}�©�

cÒ°�����v�¯�}��¯È�º�Ë}�Óº�º¯ÒËÓ�Ò¯ºmÈÓÓº®�äÈ�ËäÈ�Ò�Ë°}º®�ÒãÒº�Ë}Ò
{Ë¯	ÒÓº®� ¹¯Ë�ãÈ�ÈËäº®� º�Ë}�Óº®� ÒË¯È¯²ÒÒ� «mã«Ë�°«� }ãÈ°°� 0DWKHPDWLFDO/LEUDU\�

m©¯ÈÎÈ��Ò®� ÓÈÒºã
	��� º�Óº°�
� m©�ËãËÓÓ©²� º�Ë}�ºm�� Ò� }º�º¯©®� ��ºÓº
È°°º�ÒÒ¯ºmÈ�
� °� È�¯Ò��ÈäÒ� Ò� °Ò°�ËäÓ©äÒ� °¯Ë�°�mÈäÒ� °Èäº®� ÒãÒº�Ë}Ò�� sÈ¹¯ÒäË¯�
°�È�Ò�Ë°}ÒË� �ãËÓ©� °�¹Ë¯}ãÈ°°È� äº�ãÒ� ©� °º�Ë¯ÎÈ�
� ÓËº²º�Òä©Ë� �ã«� ºã
	ÒÓ°�mÈ
¹¯ÒãºÎËÓÒ®� äÈ	ÒÓÓº�ÏÈmÒ°Òä©Ë� Ò� äÈ�ËäÈ�Ò�Ë°}ÒË� }ºÓ°�ÈÓ�©�� È� äË�º�©� Û� ¯ËÈãÒÏºmÈ�

º�Ë°Ò°�ËäÓ©Ë� Á�Ó}�ÒÒ� ÒãÒº�Ë}Ò�� º¯Èº�}�� º	Òº}�� °º¯� °�È�Ò°�Ò}Ò�� ¹º��Ë¯Î}�
°�ÈÓ�È¯�Ó©²� ¹º�º}ºm� mmº�È�m©mº�È�� ÒÓÁº¯äÈ�ÒºÓÓ��� ¹ºäº�
� Ò� º¹Ë¯È�ÒºÓÓ©Ë� °¯Ë�°�mÈ
�¹¯ÈmãËÓÒ«�m©�Ò°ãÒ�Ëã
Ó©äÒ�¯Ë°�¯°ÈäÒ�ÓÈ�¹ºã
ÏºmÈ�Ëã
°}ºä��¯ºmÓË�

sË¹º°¯Ë�°�mËÓÓ©äÒ� ÓÈ°ãË�ÓÒ}ÈäÒ� ÒãÒº�Ë�Óº�º� }ãÈ°°È� «mã«��°«� }ãÈ°°©� ¯ÈÏ�Ëãºm
°Èäº®� äÈ�ËäÈ�Ò�Ë°}º®� ÒãÒº�Ë}Ò� 6HFWLRQ� Ò� }ãÈ°°©� º°ÓºmÓ©²� ÓÈ��Ó©²� ÓÈ¹¯ÈmãËÓÒ®
6FLHQWLILF'RPDLQ�� m� ¯Èä}È²� }º�º¯©²� ¹ãÈÓÒ¯�Ë�°«� °ºÏ�ÈÓÒË� ¹¯º�¯ÈääÓ©²� ¹¯ÒãºÎËÓÒ®�
zãÈ°°©� ¯ÈÏ�Ëãºm� Ò� ºãÈ°�Ë®� ÒäË��� �º� ÎË� ÓÈÏÓÈ�ËÓÒË�� ��º� Ò� ÒãÒº�Ë�Ó©®� }ãÈ°°�
|¹¯Ë�ËãËÓÒË� ÎË� Ò²� °m«ÏÈÓº� °� ÓËº²º�Òäº°�
�� mmË�ËÓÒ«� �º¹ºãÓÒ�Ëã
Ó©²� °Ò°�ËäÓ©²
È�¯Ò��ºm�Ò�°¯Ë�°�m�� °¹Ë�ÒÁÒ�Ó©²��ã«�º��Ëã
Ó©²�¯ÈÏ�Ëãºm� m©�Ò°ãÒ�Ëã
Óº®�äÈ�ËäÈ�Ò}Ò�Ò
¹¯ºãËäÓ©²� ºãÈ°�Ë®� Ò� ÓË� ��ºmãË�mº¯«��Ò²� º�Òä� }ºÓ�Ë¹��Èã
Ó©ä� ¹º°�¯ºËÓÒ«ä� Ò
°Ò°�ËäÓ©ä�°�ËÓÈ¯Ò«ä��¹¯ÒÓ«�©ä��ã«�ÒãÒº�Ë�Óº�º�°�¹Ë¯}ãÈ°°È�

p°�Ë°�mËÓÓº��°���Ë�ºä�ÓËº²º�Òäº°�Ò�¯È°	Ò¯ËÓÒ«�°Èäº®�ÒãÒº�Ë}Ò�Ò�¯ÈÏ¯Èº�}Ò�ÓÈ
ËË�º°ÓºmË�Óºm©²�¹¯ÒãºÎËÓÒ®�m°«}ÒË�¹º¹©�}Ò�¹ºãÓº®��ÓÒÁÒ}È�ÒÒ�¹º�ºÓ©²�¹¯º�¯ÈääÓ©²
°¯Ë�°�m��ã«��º°�È�º�Óº�°Èäº°�º«�Ëã
Ó©²�ÓÈ¹¯ÈmãËÓÒ®�¹¯Ò}ãÈ�Ó©²�ÓÈ�}�m©�ã«�«���ºmºã
Óº
°ºäÓÒ�Ëã
Ó©äÒ���Ëä�ÓË�äËÓËË����È�Ëã
ÓºË�¹¯ºË}�Ò¯ºmÈÓÒË�ÒãÒº�Ë�Óº�º�äÈ�ËäÈ�Ò�Ë°}º�º
}ãÈ°°È�� ÒÓmÈ¯ÒÈÓ�Óº�º� ¹º� º�Óº	ËÓÒ�� }� ¯ÈÏãÒ�Ó©ä� ¹¯ºãËäÓ©ä� ºãÈ°�«ä�� ¹ºÏmºã«Ë�

/LQHDU$OJHEUD
)XQFWLRQ$QDO\VLV
1RQOLQHDU(TXDWLRQV
0DWKHPDWLFDO3URJUDPPLQJ
2UGLQDU\'LIIHUHQWLDO(TXDWLRQV
3DUWLDO'LIIHUHQWLDO3UREOHPV
6WDWLFWLFV

�6HFWLRQ ���
��0DWKHPDWLFDO
��/LEUDU\ �6FLHQWLILF 3K\VLFV

�'RPDLQ &KHPLVWU\
*HRPHWU\
%LRORJ\
���



�

ÓÈ�Ë«�
°«�� ��º� m� ºã
	ÒÓ°�mË� ¹¯È}�Ò�Ë°}Ò� mÈÎÓ©²� °ã��ÈËm� äºÎÓº� º�¯ÈÓÒ�Ò�
°«� �ºã
}º
¯ÈÏ¯Èº�ÈÓÓ©äÒ� °Ò°�ËäÓ©äÒ� °¯Ë�°�mÈäÒ�� {� �¯��Ò²� °Ò��È�Ò«²� m°Ë��È� mºÏäºÎÓº
�ºº¹¯Ë�ËãËÓÒË�ÒãÒ�¹Ë¯Ëº¹¯Ë�ËãËÓÒË�¹º�ºÓ©²��ÓÒÁÒ�Ò¯ºmÈÓÓ©²�°¯Ë�°�m�

|¯�ÈÓÒÏÈ�Ò«�}ãÈ°°ºm�6HFWLRQ�m�º¹¯Ë�ËãËÓÓº®�°�Ë¹ËÓÒ�º�¯ÈÎÈË��¹¯ÒÓ«����¹¯ºãËäÓ��
}ãÈ°°ÒÁÒ}È�Ò��¯ÈÏ�Ëãºm�m©�Ò°ãÒ�Ëã
Óº®�äÈ�ËäÈ�Ò}Ò�>��������@�

zãÈ°°©� ÓÈ��Óº®� º¯ÒËÓ�È�ÒÒ� 6FLHQWLILF'RPDLQ� ¯ËÈãÒÏ���� º�ÒË� äË�º�Ò�Ë°}ÒË
}ºÓ�Ë¹�ÒÒ�� ²È¯È}�Ë¯Ó©Ë� �ã«� °ºº�mË�°�m���Ò²� ÓÈ��Ó©²� ºãÈ°�Ë®�� sÈ¹¯ÒäË¯�� äË�º�©
ÁÒÏÒ�Ë°}º�º�}ãÈ°°È�3K\VLFV�äº�ãÒ�©�¹º��Ë¯ÎÒmÈ�
�}ºÓ�Ë¹�Ò��äº�ËãÒ¯ºmÈÓÒ«�zÒ¯²�ºÁÈ�Ò
¯ËÈãÒÏºm©mÈ�
� �Ë²ÓÒ}��}ºÓË�Óº�ªãËäËÓ�Óº�º�ÈÓÈãÒÏÈ��v���Ë�ºä� �º�º����º��ÈÓÓ©Ë�¹º�²º�©
¹¯ÒäËÓÒä©�}�	Ò¯º}Òä�}ãÈ°°Èä�ÁÒÏÒ�Ë°}Ò²�¹¯ºãËä��m}ã��È«�ªãË}�¯ºÓÓºË�äº�ËãÒ¯ºmÈÓÒË�
�Ò�¯º��Ò�Èª¯º�ÒÓÈäÒ}���¹¯º�Óº°�Óº®�ÈÓÈãÒÏ��ÁÒÏÒ}��¹ºã�¹¯ºmº�ÓÒ}ºm�Ò����¹���}ãÈ°°�3K\VLFV
Ó�Î�ÈË�°«�m��Èã
ÓË®	Ëä���º�ÓËÓÒÒ�Ò�º¯�ÈÓÒÏÈ�ÒÒ�°¹Ë�ÒÈãÒÏÒ¯ºmÈÓÓ©²�ÒãÒº�Ë}�}ãÈ°°ºm
äÈ�ËäÈ�Ò�Ë°}Ò²�äº�ËãË®� ªãËäËÓ�ºm� �°ä�� ¯Ò°������ p°�Ë°�mËÓÓº�� ¯ÈÏ¯Èº�}È� �È}Ò²� ÒãÒº�Ë}
äºÎË�� º°��Ë°�mã«�
°«� �ÓÒÁÒ�Ò¯ºmÈÓÓ©ä� º¯ÈÏºä�� Óº� �ã«� }ÈÎ�º�º� ÁÒÏÒ�Ë°}º�º
¹¯ÒãºÎËÓÒ«�º��Ëã
Óº�

cÒ°�����|�Ë}�ÓÈ«�º¯�ÈÓÒÏÈ�Ò«�ÁÒÏÒ�Ë°}Ò²�¹¯ÒãºÎËÓÒ®
cÈ°°äº�¯ËÓÓ©Ë�ÒãÒº�Ë�Ó©Ë�}ãÈ°°©�¯ËÈãÒÏ����°Èä©Ë�º�ÒË�¹ºÓ«�Ò«�Ò�°º°�Èmã«��

mË¯²Ó��� �È°�
� }ãÈ°°ºmº®� ÒË¯È¯²ÒÒ�� }º�º¯È«� ¹¯º�ºãÎÈË�°«� ÓÈ°ãË��Ëä©äÒ� º�Ë}�ÈäÒ
Á�Ó�ÈäËÓ�Èã
Óº®� m©�Ò°ãÒ�Ëã
Óº®� �¯ÒÈ�©�� �¯Ò� ª�ºä� ÓÈ°ãË��Ëä©Ë� äÈ�ËäÈ�Ò�Ë°}ÒË�
Èã�º¯Ò�äÒ�Ë°}ÒË� Ò� ¹¯ºãËäÓ©Ë� }ãÈ°°©� º¯ÈÏ���� °Èäº°�º«�Ëã
Ó©Ë� ¹º�ÒË¯È¯²ÒÒ� m
°ºº�mË�°�mÒÒ� °�äÈ�ËäÈ�Ò�Ë°}ÒäÒ� Ò� m©�Ò°ãÒ�Ëã
Ó©äÒ�¹¯ÒÏÓÈ}ÈäÒ� º�Ë}�ºm�� ¹¯ÒÓ«�©äÒ� m
}È�Ë°�mË�}ãÈ°°ÒÁÒ}È�ÒºÓÓ©²�

lºÎË�� ¹º}ÈÏÈ�
°«� °�¯ÈÓÓ©ä�� ��º� mÓ��¯ËÓÓ««� º¯�ÈÓÒÏÈ�Ò«� äÈ�ËäÈ�Ò�Ë°}º®
ÒãÒº�Ë}Ò� m� ºã
	Ë®� °�Ë¹ËÓÒ� º�¯ÈÎÈË�� ¹¯ºãËäÓ��� º¯ÒËÓ�È�Ò�� ¯ÈÏ¯Èº�}Ò�� È� ÓË
º�Ë}�Ó���� iÈÓÓºË� º°�º«�Ëã
°�mº� º�«°Ó«Ë�°«� �Ëä�� ��º� °ÈäÒ� ¹¯ºãËä©� Ò� Èã�º¯Ò�ä©� Ò²
¯Ë	ËÓÒ«� �È}ÎË� «mã«��°«� m©�Ò°ãÒ�Ëã
Ó©äÒ� º�Ë}�ÈäÒ�� ¹¯ºÒ°²ºÎ�ËÓÒË� }º�º¯©²� °�¯º�º
º¹¯Ë�Ëã«Ë�°«� °ºº�mË�°�m���ÒäÒ� ¯ÈÏ�ËãÈäÒ�äÈ�ËäÈ�Ò�Ë°}º®� ÒãÒº�Ë}Ò���¯Ò� ª�ºä� °¹º°º
ÓÈ°ãË�ºmÈÓÒ«�äÈ�ËäÈ�Ò�Ë°}Ò²� }ãÈ°°ºm� ÓË� m°Ë��È� º�ÓºÏÓÈ�ËÓ�� ¹º°}ºã
}�� �ã«� ¹º°�ÈÓºm}Ò� Ò
¯Ë	ËÓÒ«� ã�º®� m©�Ò°ãÒ�Ëã
Óº®� ÏÈ�È�Ò� Ò°¹ºã
Ï���°«� ¹¯ÒäË¯Óº� º�ÓÒ� Ò� �Ë� ÎË� ÈÏºm©Ë
äÈ�ËäÈ�Ò�Ë°}ÒË�¹ºÓ«�Ò«�

���Ìi~nrztv�véqntzqévkjttvn�ujznujzq·nxrvn�wévméjuuqévkjtqn
�¯ºÒãã�°�¯Ò¯�Ëä�º°ÓºmÓ©Ë�¹¯ÒÓ�Ò¹©�¯ÈÏ¯Èº�ÈÓÓº�º�¹º�²º�È�¹¯ÒäË¯ÈäÒ�¯Ë	ËÓÒ«

ÓË}º�º¯©²�ÏÈ�È��äÈ�ËäÈ�Ò�Ë°}º�º�¹¯º�¯ÈääÒ¯ºmÈÓÒ«�>����������@��iÈÓÓÈ«�¹¯Ë�äË�ÓÈ«�ºãÈ°�

�º¹�°}ÈË���º°�È�º�Óº� �ã�º}��� ¹¯ºãËäÓ��� }ãÈ°°ÒÁÒ}È�Ò�� Ò�¹¯Ë�º°�Èmã«Ë��¹¯È}�Ò�Ë°}Ò
°º�Ë¯ÎÈ�Ëã
Ó©Ë�°ã��ÈÒ�¯ÈÏ¯Èº�}Ò�Ò�¹¯ÒäËÓËÓÒ«�º�Ë}�Ó©²�m©�Ò°ãÒ�Ëã
Ó©²�¹È¯È�Ò�ä�

lÈ�ËäÈ�Ò�Ë°}ºË� ¹¯º�¯ÈääÒ¯ºmÈÓÒË� m� °Èäºä� º�Ëä� mÒ�Ë� º¹¯Ë�Ëã«Ë�°«� }È}� ÏÈ�È�È
º¹�ÒäÒÏÈ�ÒÒ�°�º�¯ÈÓÒ�ËÓÒ«äÒ�m�¹¯º°�¯ÈÓ°�mË�5Q��

PLQ�I�[��
JL�[��≤������L ��������P����[∈6⊂5Q�

&LUFXLW6LPXODWLRQ
1HXUDO1HWZRUNV
(QHUJ\6\VWHPV

'LVFUHWH6\VWHP 5DGLRORFDWLRQ
��3K\VLFV 6LPXODWLRQ ���
��.LUJKRII
��&RQFHSWLRQ )LQLWH(OHPHQW )OXLG'\QDPLFV

$QDO\VLV $HUR'\QDPLFV
6WUHVV$QDO\VLV
+HDW7UDQVIHU
6HPLFRQGXFWRU
���



�

sË�¯��Óº� ÏÈäË�Ò�
�� ��º� ¹º°�ÈÓºm}È� ÏÈ�È�Ò� º°��Ë°�mã«Ë�°«� °� Ò°¹ºã
ÏºmÈÓÒËä
°ãË����Ò²� äÈ�ËäÈ�Ò�Ë°}Ò²� º�Ë}�ºm�� °ºº�mË�°�m���Ò²� ¹ºÓ«�Ò«ä� ¹¯º°�¯ÈÓ°�mÈ
mË�Ë°�mËÓÓ©²� �Ò°Ëã� 5Q�� mË}�º¯È� [∈5Q�� }ºä¹ºÓËÓ�©� }º�º¯º�º� «mã«��°«� ÓËÒÏmË°�Ó©äÒ
ÏÈ�È�Ò�� Á�Ó}�ÒºÓÈãÈ� I�[��� ÓÈÏ©mÈËäº�º� m� �ÈÓÓºä� °ã��ÈË� �ËãËmº®� Á�Ó}�ÒË®�� È� �È}ÎË
mË}�º¯Óº®�Á�Ó}�ÒÒ�J�[���5Q�→�5P�Ò�äÓºÎË°�mÈ�6⊂5Q�� º¹¯Ë�Ëã«��Ò²�°Ò°�Ëä��º�¯ÈÓÒ�ËÓÒ®
ÏÈ�È�Ò��vãË��«�ÓÈäË�ËÓÓºä��¹º�²º���� °� }ÈÎ�©ä�ÒÏ� m©�ËãËÓÓ©²� ¹ºÓ«�Ò®� ��Ëä� °m«Ï©mÈ�

°ºº�mË�°�m���Ò®� äÈ�ËäÈ�Ò�Ë°}Ò®� }ãÈ°°�� È� °� ºº�ËÓÓº®� ¹º°�ÈÓºm}º®� Û� ÓËº²º�Òä©®
¹¯ºãËäÓ©®�}ãÈ°°�

{�ÏÈmÒ°Òäº°�Ò�º���Ò¹ºm�äÈ�ËäÈ�Ò�Ë°}Ò²�º�Ë}�ºm��È�ÒäËÓÓº�º��°mº®°�m�Á�Ó}�Ò®�I��JL�ÒäÓºÎË°�mÈ�6�� Ò°¹ºã
Ï���� ¯ÈÏãÒ�Ó��� �Ë¯äÒÓºãº�Ò�� ÏÈ�È�� äÈ�ËäÈ�Ò�Ë°}º�º� ¹¯º�¯Èä�
äÒ¯ºmÈÓÒ«�� ÓËÁº¯äÈã
Óº� º�¯ÈÎÈ����� mºÏäºÎÓº°�Ò� ¹º°�¯ºËÓÒ«� Ò� ¹¯ÒäËÓËÓÒ«
°ºº�mË�°�m���Ò²��Ò°ãËÓÓ©²�äË�º�ºm� �ã«� ¯Ë	ËÓÒ«� �È°�Ó©²� }ãÈ°°ºm� ÏÈ�È��� iÈÓÓ©®� È°¹Ë}�
«mã«Ë�°«� º°Óºmº¹ºãÈ�È��Òä� �ã«� ¹¯ºãËäÓº®� }ãÈ°°ÒÁÒ}È�ÒÒ� Ò� }º¯¯Ë}�Óº®� ¯ËÈãÒÏÈ�ÒÒ
�Ëãº°�Ó©²�ÒË¯È¯²Ò®�äÈ�ËäÈ�Ò�Ë°}Ò²�Ò�Èã�º¯Ò�äÒ�Ë°}Ò²�}ãÈ°°ºm�

�È}��ÓË¹¯Ë¯©mÓºË�¹¯º�¯ÈääÒ¯ºmÈÓÒË�¹¯Ë�¹ºãÈ�ÈË��ÏÈ�ÈÓÒË�¹¯ºÒÏmºã
Ó©²�ÓËãÒÓË®Ó©²
ÓË¹¯Ë¯©mÓ©²� Á�Ó}�Ò®� Ò� °m«ÏÓº�º� }ºä¹È}�Óº�º� äÓºÎË°�mÈ��  È°�Ó©®� °ã��È®� º�°��°�mÒ«
º�¯ÈÓÒ�ËÓÒ®� °ºº�mË�°�m�Ë�� ÏÈ�È�Èä� ÓË¹¯Ë¯©mÓº®� ËÏ�°ãºmÓº®� º¹�ÒäÒÏÈ�ÒÒ�� È� mÈ¯ÒÈÓ�©� °
m©¹�}ã©äÒ� Á�Ó}�Ò«äÒ� Ò� äÓºÎË°�mÈäÒ� º¹¯Ë�Ëã«��� ¹º°�ÈÓºm}Ò� Ò� äË�º�©� m©¹�}ãº�º
¹¯º�¯ÈääÒ¯ºmÈÓÒ«�� z� ¹¯È}�Ò�Ë°}Ò� mÈÎÓ©ä� °ã��È«ä� °ãË��Ë�� º�ÓË°�Ò� �È}ÎË� ÏÈ�È�Ò
}mÈ�¯È�Ò�Óº�º� Ò� ãÒÓË®Óº�º� ¹¯º�¯ÈääÒ¯ºmÈÓÒ«�� Ò� ÏÈ�È�Ò� º�ÓºäË¯Óº®� º¹�ÒäÒÏÈ�ÒÒ�
Èã�º¯Ò�äÒ�Ë°}Ò���È°�m���ÒË�m�¯Ë	ËÓÒÒ�ºã
	ÒÓ°�mÈ�äÓº�ºäË¯Ó©²�¹º°�ÈÓºmº}��sÈ}ºÓË��
°ã��ÈÒ�ÏÈ�ÈÓÒ«��Ò°}¯Ë�Óº�º�äÓºÎË°�mÈ�Ò�ÓË�º«ÏÈ�Ëã
Óº�ÓË¹¯Ë¯©mÓ©²�Á�Ó}�Ò®�º¹¯Ë�Ëã«��
¹º°�ÈÓºm}Ò��Ò°}¯Ë�Óº�º�Ò��Ëãº�Ò°ãËÓÓº�º�¹¯º�¯ÈääÒ¯ºmÈÓÒ«�

{��Èã
ÓË®	Ëä� º�¯ÈÓÒ�Òä°«� °ã��ÈËä�ÓË¹¯Ë¯©mÓº�º�¹¯º�¯ÈääÒ¯ºmÈÓÒ«�Ò� ¯È°°äº�¯Òä
�mÈ�²È¯È}�Ë¯Ó©²�¹¯ÒäË¯È�º�Ë}�Óº�º�¹¯º�¯ÈääÒ¯ºmÈÓÒ«�ÏÈ�È��º�ÓºäË¯Óº®�º¹�ÒäÒÏÈ�ÒÒ�Ò
äÓº�ºäË¯Óº®�º¹�ÒäÒÏÈ�ÒÒ�°�º�¯ÈÓÒ�ËÓÒ«äÒ��ÏÈ�ÈmÈËä©äÒ�m©¹�}ãº®�ºãÈ°�
��

j�È}��¹�°�
�}ãÈ°°�)XQFWLRQ�¯ËÈãÒÏ�Ë��¹ºÓ«�ÒË�°}Èã«¯Óº®�Á�Ó}�ÒÒ�º�Óº®�¹Ë¯ËäËÓÓº®
Ò� º¹¯Ë�Ëã«Ë�� äË�º�� m©�Ò°ãËÓÒ«� ËË� ÏÓÈ�ËÓÒ«� ¹º� ÏÈ�ÈÓÓºä�� È¯��äËÓ���� sÈãÒ�ÒË� °mº®°�mÈ
�ÓÒäº�Èã
Óº°�Ò� ÓÈ� ¯È°°äÈ�¯ÒmÈËäºä� º�¯ËÏ}Ë� ¹ºÏmºã«Ë�� ¹º°�ÈmÒ�
� ÏÈ�È��� º�ÓºäË¯Óº®
äÒÓÒäÒÏÈ�ÒÒ� Ò� ¯Ë	Ò�
� ËË� m� °Èäºä� º�Ëä� mÒ�Ë�� °ºº�mË�°�m���Ëä� Ò�Ë¯È�ÒmÓºä�� �Ò}ã�� °
ª�È¹ÈäÒ� ÒÓÒ�ÒÈãÒÏÈ�ÒÒ� m©�Ò°ãËÓÒ®�� m}ã��È��Ë®� m©º¯� ÓÈ�Èã
Óº�º� ¹¯ÒãÒÎËÓÒ«�
¯ËÈãÒÏÈ�ÒÒ�Ò�Ë¯È�Ò®�Ò�¹¯ºmË¯}Ò��º°�ÒÎËÓÒ«�ÏÈ�ÈÓÓº®��º�Óº°�Ò�Ò�¹¯Ëm©	ËÓÒ«�º�mË�ËÓÓ©²
ÏÈ�È�Ë�m©�Ò°ãÒ�Ëã
Ó©²�¯Ë°�¯°ºm��{°Ë�¹Ë¯Ë�Ò°ãËÓÓ©Ë�º¹Ë¯È�ÒÒ�äº����©�
�¯ËÈãÒÏºmÈÓ©�}È}
äË�º�©� ÓË}º�º¯º�º� Èã�º¯Ò�äÒ�Ë°}º�º� }ãÈ°°È� 2QH9DULDWH$OJRULWKP�� ¹¯Ë�ÓÈÏÓÈ�ËÓÓº�º� �ã«
¯Ë	ËÓÒ«�ÏÈ�È��ÏÈ�ÈÓÓº�º�}ãÈ°°È�3UREOHP�

jÏmË°�Ó©Ë� äË�º�©� �ËãËÓÒ«� º�¯ËÏ}È� ¹º¹ºãÈä�� ¹º°ãË�ºmÈ�Ëã
Óº°�Ò� nÒºÓÈ��Ò� Ò
Ïºãº�º�º�°Ë�ËÓÒ«��È¯ÈÓ�Ò¯ºmÈÓÓº�¯Ë	È���ÏÈ�È���äÒÓÒäÒÏÈ�ÒÒ��ã«��ÓÒäº�Èã
Ó©²�Á�Ó}�Ò®�
p°ãÒ�Ò°°ãË��ËäÈ«�Á�Ó}�Ò«�«mã«Ë�°«�}¯ºäË��º�º�Ò�ÓË¹¯Ë¯©mÓº®���º�äÓºÎË°�mº�¹¯ÒäËÓÒä©²
äË�º�ºm� ¯È°	Ò¯«Ë�°«� äË�º�ÈäÒ� ¹È¯Èºã� Ò� }�Ò�Ë°}º®� ÒÓ�Ë¯¹ºã«�ÒÒ�� iã«
�ÒÁÁË¯ËÓ�Ò¯�Ëä©²� Á�Ó}�Ò®� ¹¯ÒäËÓÒä©� �È}ÎË� äË�º�©� �Ò²º�ºäÒÒ� Ò� ÒÓ�Ë¯¹ºã«�ÒÒ� °
¹¯ºÒÏmº�Ó©äÒ�� äË�º�©� °Ë}��Ò²�� }È°È�Ëã
Ó©²�� È� �È}ÎË� Èã�º¯Ò�ä©� �ºã�°�Ë®ÓÈ�� k¯äÒ®º� Ò
{ºã
ÁËÜ�È�ªããÈ�� ¯ËÈãÒÏ���ÒË� �È}� ÓÈÏ©mÈËä©®� ª}ºÓºäÒ�Ó©®� ¹ºÒ°}�� sÈ}ºÓË��� �°ãºmÒË
�mÈÎ�©� �ÒÁÁË¯ËÓ�Ò¯�Ëäº°�Ò� Á�Ó}�ÒÒ� º¹¯Ë�Ëã«Ë�� mºÏäºÎÓº°�
� Ò°¹ºã
ÏºmÈÓÒ«� äË�º�È
s
��ºÓÈ�Ò�ãÒÏ}Ò²�Ëä��mÈ¯ÒÈÓ�ºm�

�º°}ºã
}�� °mº®°�mº� �mÈÎ�©� �ÒÁÁË¯ËÓ�Ò¯�Ëäº°�Ò� ÓËº²º�Òäº� mãË�Ë�� ÓË¹¯Ë¯©mÓ��
�ÒÁÁË¯ËÓ�Ò¯�Ëäº°�
�� È� ºÓÈ� m� °mº�� º�Ë¯Ë�
� Û� ÓË¹¯Ë¯©mÓº°�
� Á�Ó}�ÒÒ�� �º� mmË�ËÓÒËä
ÒË¯È¯²ÒÒ� }ãÈ°°ºm�� ÒÏº¯ÈÎËÓÓº®� ÓÈ� ¯Ò°����� �º°�Ò�ÈË�°«� äÈ�ËäÈ�Ò�Ë°}Ò� °º�Ë¯ÎÈ�Ëã
ÓÈ«
}ãÈ°°ÒÁÒ}È�Ò«� Á�Ó}�ÒºÓÈã
Ó©²� º�Ë}�ºm�� �ã«� }º�º¯©²� ¹º°ãË�ºmÈ�Ëã
Óº� º¹¯Ë�Ëã«��°«� Ò
ÓÈ°ãË����°«� äË�º�©� m©�Ò°ãËÓÒ«� ÏÓÈ�ËÓÒ®� Á�Ó}�Ò®�� ¹ºÒ°}È� ª}°�¯Ëä�äÈ�� m©�Ò°ãËÓÒ«
ÏÓÈ�ËÓÒ®�¹Ë¯mº®�Ò�m�º¯º®�¹¯ºÒÏmº�Óº®�

cÒ°�����|�Ë}�ÓÈ«�}ãÈ°°ÒÁÒ}È�Ò«�Á�Ó}�Ò®�º�Óº®�¹Ë¯ËäËÓÓº®

��)XQFWLRQ ��8QL0RGDO &RQWLQLRXV

��'LIIHUHQWLDEOH 7ZLFH'LIIHUHQWLDEOH



��

kÓÈãº�Ò�Ó��� ÒË¯È¯²Ò�� º¯ÈÏ���� äË�º�©� º�ÓºäË¯Óº®� º¹�ÒäÒÏÈ�ÒÒ� �°ä�� ¯Ò°�����
}º�º¯©Ë�°�¯º�º�°º¯ÒËÓ�Ò¯ºmÈÓ©�ÓÈ�m©�ËãËÓÓ©Ë�Á�Ó}�ÒºÓÈã
Ó©Ë�°mº®°�mÈ�

�È}Òä� º¯ÈÏºä�� m©°�¯ºËÓ©� �mË� ¹È¯ÈããËã
Ó©Ë� ÒË¯È¯²ÒÒ� äÈ�ËäÈ�Ò�Ë°}Ò²� Ò
Èã�º¯Ò�äÒ�Ë°}Ò²� }ãÈ°°ºm�� n�Ó}�ÒºÓÈã
Ó©Ë� Ò� Èã�º¯Ò�äÒ�Ë°}ÒË� }ãÈ°°©� °� º�ÓºÒäËÓÓ©äÒ
ÓÈÏmÈÓÒ«äÒ� ÓË� ¯ËÈãÒÏ���� ¹ºãÓº°�
�� ÓËº²º�Òä©Ë� m©�Ò°ãÒ�Ëã
Ó©Ë� ¹¯º�Ë��¯©� Ò� äº���
©�
� º¹¯Ë�ËãËÓ©� �ºã
}º� }È}� È°�¯È}�Ó©Ë�� ¹¯Ò� ª�ºä� ÓÈ°ãË��Ëä©Ë� ÒäÒ� }ãÈ°°©�Á�Ó}�Ò®� Ò
m©�Ò°ãÒ�Ëã
Ó©²� äË�º�ºm� º¯�ÈÓÒÏ���°«� }È}� }ºÓ}¯Ë�Ó©Ë�� �º��È� º¹¯Ë�ËãËÓÒË� äË�º�ºm
äÒÓÒäÒÏÈ�ÒÒ� }È}� äË�º�ºm� È°�¯È}�Ó©²� Á�Ó}�ÒºÓÈã
Ó©²� }ãÈ°°ºm� °� Ò°¹ºã
ÏºmÈÓÒËä
äË²ÈÓÒÏäÈ�°°©ãº}�ÓÈ�°ºº�mË�°�m���ÒË�È°�¯È}�Ó©Ë�Èã�º¯Ò�äÒ�Ë°}ÒË�}ãÈ°°©�ºË°¹Ë�ÒmÈË�
mÈÎÓ��� ¹È¯È�Ò�ä�� }ºÓ�¯ºã«� }º¯¯Ë}�Óº°�Ò� ¹¯ÒäËÓËÓÒ«� m©�Ò°ãÒ�Ëã
Ó©²� äË�º�ºm� �ã«
�È°�Ó©²�äÈ�ËäÈ�Ò�Ë°}Ò²�¹º°�ÈÓºmº}��¹¯Ò�}º�º¯º®�}ÈÎ�©®�Èã�º¯Ò�ä�äºÎË��©�
�¹¯ÒäËÓËÓ
}º� m°Ëä� Á�Ó}�ÒºÓÈã
Ó©ä� º�Ë}�Èä�� ¯È°¹ºãÈ�È��Òä°«� m� º�Ë®� ÒË¯È¯²ÒÒ� ÓÒÎË� ÓË�º�� Ò�
ÓÈºº¯º��� äÒÓÒäÒÏÈ�Ò«� }ÈÎ�º®� Á�Ó}�ÒÒ� äºÎË�� º°��Ë°�mã«�
°«� ã�©ä� ÒÏ� Èã�º¯Ò�äºm�
ÏÈÓÒäÈ��Òä�m�ÒË¯È¯²ÒÒ�ºãËË�m©°º}ºË�¹ºãºÎËÓÒË�

cÒ°�����|�Ë}�ÓÈ«�}ãÈ°°ÒÁÒ}È�Ò«�äË�º�ºm�º�ÓºäË¯Óº®�º¹�ÒäÒÏÈ�ÒÒ
i¯�����ÒÓ�Ë¯Ë°Ó���m©�Ò°ãÒ�Ëã
Ó���¹È¯È�Ò�ä��Òãã�°�¯Ò¯�Ë��¹¯ÒäË¯�¯Ë	ËÓÒ«�ÏÈ�È�Ò

º¹�ÒäÒÏÈ�ÒÒ�Á�Ó}�ÒºÓÈãÈ�°�º�¯ÈÓÒ�ËÓÒ«äÒ�m�mÒ�Ë�ÏÈ�ÈÓÓº®�m©¹�}ãº®�ºãÈ°�Ò�
��°�
� }ãÈ°°� )XQFWLRQDO� ¯ËÈãÒÏ�Ë�� ¹ºÓ«�ÒË� �mÈÎ�©� �ÒÁÁË¯ËÓ�Ò¯�Ëäº®�Á�Ó}�ÒÒ�� �ã«

}º�º¯º®�º¹¯Ë�ËãËÓ©�äË�º�©�m©�Ò°ãËÓÒ«�ÏÓÈ�ËÓÒ«�ÁÓ}�ÒºÓÈãÈ��Ë�º��¯È�ÒËÓ�È�Ò��Ë°°ÒÈÓÈ��È
}ãÈ°°� 'RPDLQ� °ºº�mË�°�m�Ë�� ¹ºÓ«�Ò�� m©¹�}ãº®� ºãÈ°�Ò� Ò� º¹¯Ë�Ëã«Ë�� äË�º�©� m©º¯È
¹¯ºÒÏmºã
Óº®� mÓ��¯ËÓÓË®� �º�}Ò� ºãÈ°�Ò�� �°�ÈÓºmãËÓÒ«� ¹¯ÒÓÈ�ãËÎÓº°�Ò� �º�}Ò� ºãÈ°�Ò� Ò
m©�Ò°ãËÓÒ«�¹¯ºË}�ÒÒ��º�}Ò�ÓÈ�ºãÈ°�
�

�¯ËÎ�Ë� m°Ë�º� �}ÈÎËä� }ºÓ}¯Ë�Ó©Ë� mÈ¯ÒÈÓ�©� ºãÈ°�Ë®�� �ã«� }º�º¯©²� �È}ÒË� ÏÈ�È�Ò
º©�Óº� mºÏÓÒ}È���� w�º� ¹¯ËÎ�Ë� m°Ë�º� 	È¯�� �Ò¹Ë¯¹ãº°}º°�
�� ¹È¯ÈããËãË¹Ò¹Ë��
¹ºã�¹¯º°�¯ÈÓ°�mº�� ¹ºãºÎÒ�Ëã
Ó©®� º}�ÈÓ��� ¹ºãÒ�º¹�� ¹ºãÒª�¯� �°ä�� ¯Ò°������ ��ºÓº� }
º�Ë}�Èä��ÈÓÓº�º�}ãÈ°°È�º�Óº°Ò�
�Ò�°Èäº�¹¯º°�¯ÈÓ°�mº�5Q���º°�Ò�È«�m�ª�ºä�°ã��ÈË�¹ºãÓº®
�ÓÒÁÒ}È�ÒÒ� ¹º°�ÈÓºmº}� ÏÈ�È�� �°ãºmÓº®� Ò� ËÏ�°ãºmÓº®� º¹�ÒäÒÏÈ�ÒÒ�� Ð°Óº�� ��º� äË�º�©
}ãÈ°°È�¹¯º°�¯ÈÓ°�mÈ�¯ËÈãÒÏ�����ºã
}º��¯ÒmÒÈã
Ó©Ë�º¹Ë¯È�ÒÒ�

cÒ°�����|�Ë}�ÓÈ«�}ãÈ°°ÒÁÒ}È�Ò«�²È¯È}�Ë¯Ó©²�ºãÈ°�Ë®�º¹�ÒäÒÏÈ�ÒÒ
�º¹©�ÈËä°«� °}ºÓ°�¯�Ò¯ºmÈ�
� ÓË}º�º¯©®� ºº�ËÓÓ©®� }ãÈ°°� $OJRULWKP�� }º�º¯©®� ©

º�¯ÈÎÈã� �º� ÏÓÈ�Ò�Ëã
ÓºË� äÓº�ºº¯ÈÏÒË� Èã�º¯Ò�äºm�� ¯ÈÏ¯Èº�ÈÓÓºË� m� �Ëº¯ÒÒ� º¹�ÒäÒÏÈ�ÒÒ
�ã«� ¯Ë	ËÓÒ«� �ÈÓÓº�º� }ãÈ°°È� ÏÈ�È��� r��Ëä� °ãË�ºmÈ�
� Ò�Ëºãº�ÒÒ� äË�º�È� mºÏäºÎÓ©²

�6SDFH 6HPL6SDFH
�+\SHU3ODQH 2FWDQW

��'RPDLQ �3RO\WRSH 3RO\KHGURQ �3DUDOOHOHSLSHG
�6SKHUH

%LVHFWLRQ
*ROGVHFWLRQ

��2QH9DULDWH )LERQDFFL �3DUDEROD
��$OJRULWKP 8QL0RGDO &RQWLQLRXV �&XELF,QWHUSRODWLRQ

'LIIHUHQWLDEOH ��7ZLFH'LIIHUHQWLDEOH �1HZWRQ
��'HULYDWLYH%LVHFWLRQ
��&KRUG
��7DQJHQW
��*ROGVWHLQ
��$UPLMR
��:ROIH3RZHOO



��

ÓÈ¹¯ÈmãËÓÒ®�Ò�m©�ËãÒä�º°ÓºmÓ©Ë�Èã�º¯Ò�äÒ�Ë°}ÒË�ª�È¹©��°�}º�º¯©äÒ�Ò���Ëä�°m«Ï©mÈ�

°ºº�mË�°�m���ÒË� äË�º�©� }ãÈ°°È�� zÈ}� m� ¹¯Ë�©���Ëä� °ã��ÈË�� �ã«� }ãÈ°°È� $OJRULWKP� äºÎÓº
mmË°�Ò�äË�º�©�ÒÓÒ�ÒÈãÒÏÈ�ÒÒ�m©�Ò°ãËÓÒ®�Ò�m©º¯È�ÓÈ�Èã
Óº�º�¹¯ÒãÒÎËÓÒ«��¯ËÈãÒÏÈ�ÒÒ
º�Óº®�Ò�Ë¯È�ÒÒ��¹¯ºmË¯}Ò�°²º�Òäº°�Ò�Ò��º°�ÒÎËÓÒ«� ÏÈ�ÈÓÓº®� �º�Óº°�Ò�� È� �È}ÎË� ÈÓÈãÒÏÈ
º�mË�ËÓÓ©²�ÏÈ�È�Ë�¯Ë°�¯°ºm�

|�ÓÈ}º� �Ë¹Ë¯
� ¹¯º�Ë��¯�� m©¹ºãÓËÓÒ«� º�Óº®� Ò�Ë¯È�ÒÒ� äºÎÓº� ¹¯Ë�°�ÈmÒ�
� ºãËË
¹º�¯ºÓº� °� Ò°¹ºã
ÏºmÈÓÒËä� °�È�Ò®� m©º¯È� ÓÈ¹¯ÈmãËÓÒ«� °¹�°}È�� Áº¯äÒ¯ºmÈÓÒ«� Á�Ó}�ÒÒ
¹Ë¯ËäËÓÓº®� 	È�È�� °ºº�mË�°�m���Ë®� äÒÓÒäÒÏÒ¯�Ëäºä�� Á�Ó}�ÒºÓÈã�� m� m©¯ÈÓÓºä
ÓÈ¹¯ÈmãËÓÒÒ�¹¯Ò��°ãºmÒÒ�¹¯ºË}�Ò¯ºmÈÓÒÒ�¹¯ÒãÒÎËÓÒ«�ÓÈ� ÏÈ�ÈÓÓ��� ºãÈ°�
�� È� �È}ÎË� ËË
äÒÓÒäÒÏÈ�ÒÒ� º�ÓÒä� ÒÏ� ¯È°°äº�¯ËÓÓ©²� m©	Ë� º�ÓºäË¯Ó©²� Èã�º¯Ò�äºm�� v� º°ÓºmÓ©äÒ
Èã�º¯Ò�äÒ�Ë°}ÒäÒ� °�È�Ò«äÒ� ��Ëä� °m«Ï©mÈ�
� ÓË}º�º¯©Ë� m°¹ºäº�È�Ëã
Ó©Ë� °ËäË®°�mÈ
}ãÈ°°ºm�� �È}�� ��Ëä� °�Ò�È�
�� ��º� m©�Ò°ãËÓÒË� ÓÈ¹¯ÈmãËÓÒ«� °¹�°}È� ¯ËÈãÒÏ�Ë�°«� äË�º�ÈäÒ
}ãÈ°°È� 'HVFHQW$OJRULWKP� �°ä�� ¯Ò°������ È� º¹¯Ë�ËãËÓÒË� �ãÒÓ©� 	È�È� Û� äË�º�ÈäÒ� }ãÈ°°È
2QH9DULDWH$OJRULWKP�

cÒ°�����|�Ë}�ÓÈ«�}ãÈ°°ÒÁÒ}È�Ò«�äË�º�ºm�ËÏ�°ãºmÓº®�º¹�ÒäÒÏÈ�ÒÒ
�¯ÒmË�ËÓÓ��� ÒË¯È¯²Ò�� äË�º�ºm� °¹�°}È� °º°�Èmã«��� �¯È�ÒËÓ�Ó©®� äË�º��

äÓº�º	È�ºm©®� ºm¯ÈÎÓ©®� äË�º��� }mÈÏÒÓ
��ºÓºm°}ÒË� äË�º�©�� }� ÓÈÒºãËË� mÈÎÓ©ä� ÒÏ
}º�º¯©²� °ãË��Ë�� º�ÓË°�Ò� äË�º�©� s
��ºÓÈ�� v�ËÁÁËÓ°ËÓÈ�� iÈmÒ�ºÓÈÜnãË��Ë¯ÈÜ�È�ªããÈ�
r¯º®�ËÓÈÜnãË��Ë¯ÈÜ�ºã
�ÁÈ¯ÈÜbÈÓÓº�� äË�º�©� °º¹¯«ÎËÓÓ©²� ÓÈ¹¯ÈmãËÓÒ®� nãË��Ë¯ÈÜ
cÒm°È�� �È�ªããÈ�� È� �È}ÎË� mÈ¯ÒÈÓ�� �ºãÈ}ÈÜcÒ
Ë¯È�� iã«� ÓË�ÒÁÁË¯ËÓ�Ò¯�Ëä©²� Á�Ó}�Ò®
ÓÈÒºãËË� ¯È°¹¯º°�¯ÈÓËÓ©� äË�º�©� ¹º}ºº¯�ÒÓÈ�Óº�º� °¹�°}È� Ò� °��¯È�ÒËÓ�Ó©Ë� ¹º�²º�©�� m
�È°�Óº°�Ò��äË�º�©�bº¯È�Ò�bº¯ÈÜtÈ�Ò«ÓÈ�

�º��È� ÒÓ�Ë¯Ë°���Ò®� ÓÈ°� }ãÈ°°� $OJRULWKP� äºÎË�� ©�
� º¯�ÈÓÒÏºmÈÓ� �Ë¯ËÏ� °Ò°�Ëä�
°°©ãº}�ÓÈ�°ºº�mË�°�m���ÒË�º�Ë}�©�}ãÈ°°ºm�'HVFHQW$OJRULWKP�Ò�2QH9DULDWH$OJRULWKP�Ò��Ëä
°Èä©ä� º¹¯Ë�Ëã«�
� ºº�ËÓÓ��� Èã�º¯Ò�äÒ�Ë°}��� ¯ËÈãÒÏÈ�Ò��� ¹¯Ò� }º�º¯º®� ã�º®� äË�º�
°¹�°}È� äºÎË�� °º�Ë�È�
°«� °� ã�©ä� äË�º�ºä� º�ÓºäË¯Óº®� º¹�ÒäÒÏÈ�ÒÒ�� iÈÓÓÈ«
m©�Ò°ãÒ�Ëã
ÓÈ«� ¹È¯È�Ò�äÈ� ¹¯Ë�º°�Èmã«Ë�� mÈÎÓ��� �ã«� äÓº�Ò²� ¹¯ÒãºÎËÓÒ®� mºÏäºÎÓº°�

}ºÓ°�¯�Ò¯ºmÈÓÒ«� �È°�Ó©²�� Óº� °ãºÎÓ©²� Èã�º¯Ò�äÒ�Ë°}Ò²� mË¯°Ò®� ÒÏ� ÒäË��Ò²°«� m
äÈ�ËäÈ�Ò�Ë°}º®� ÒãÒº�Ë}Ë� ÈÏºm©²� Èã�º¯Ò�äºm� ËÏ� }È}º�º�ãÒº� ¹¯Ë�mÈ¯Ò�Ëã
Óº�º
¹¯º�¯ÈääÒ¯ºmÈÓÒ«�

�¯Ò� �È}ºä�� mºº�Ë� �ºmº¯«�� mºã
Óºä� º¯È�ËÓÒÒ� °� �Ò°ãËÓÓ©äÒ� äË�º�ÈäÒ� �¯��Óº
�È¯ÈÓ�Ò¯ºmÈ�
�Ò²�m©�Ò°ãÒ�Ëã
Ó���}º¯¯Ë}�Óº°�
�m°«}Ò®�¯ÈÏ��|�ÓÈ}º�mº¹¯º°©�¹¯ÒäËÓÒäº°�Ò
�ÈÎË� °Èä©²� ¯È°¹¯º°�¯ÈÓËÓÓ©²� Èã�º¯Ò�äÒ�Ë°}Ò²� mÈ¯ÒÈÓ�ºm� °º°�Èmã«���� }È}� ¹¯ÈmÒãº�
°Ë¯
ËÏÓ��� �Ëº¯Ë�Ò�Ë°}��� ÏÈ�È���� ¯ÈÏ¯Ë	Òä��� �ºã
}º� m� °Èä©²� �È°�Ó©²� °ã��È«²�� �ºª�ºä�
º¹Ò°ÈÓÓ©®�¹º�²º��}�º¯�ÈÓÒÏÈ�ÒÒ�ºº�ËÓÓ©²�Èã�º¯Ò�äÒ�Ë°}Ò²�}ãÈ°°ºm��ºã
}º�¯È°	Ò¯«Ë�
m©�Ò°ãÒ�Ëã
Ó©Ë�mºÏäºÎÓº°�Ò��ÓË�°�ÎÒmÈ«�äÓºÎË°�mÈ�¯ÈÏ¯Ë	Òä©²��Ò°ãËÓÓ©²�¹º°�ÈÓºmº}�

{� ÏÈ}ã��ËÓÒË� �}ÈÎËä� Ò� ÓÈ� �¯����� mÈÎÓ��� º°ºËÓÓº°�
� ¹¯ÒäËÓËÓÒ«� º�Ë}�Óº�º
¹º�²º�È� }� ¯È°°äº�¯ËÓÓº®� º¹�ÒäÒÏÈ�ÒºÓÓº®� ÏÈ�È�Ë�� ÏÈ}ã��È����°«� m� ËË� ºº�ËÓÓºä
¹¯Ë�°�ÈmãËÓÒÒ�� {� °Èäºä� �ËãË�� º�Ë}�ÓÈ«� º¯�ÈÓÒÏÈ�Ò«� }ãÈ°°ºm� )XQFWLRQDO� Ò� 'RPDLQ
¹ºÏmºãÒãÈ� �ÓÒÁÒ�Ò¯ºmÈ�
� m°Ë� ÓËº²º�Òä©Ë� �ã«� �Ò°ãËÓÓº�º� ¯Ë	ËÓÒ«� ÈÏºm©Ë� äË�º�©� Ò
º¹¯Ë�ËãÒ�
� }ãÈ°°� $OJRULWKP�� ¹¯ÒäËÓÒä©®� }� 	Ò¯º}ºä�� }ãÈ°°�� ¹¯ºãËä�� ¯ÈÏãÒ�È��Ò²°«
�Ò¹ÈäÒ�º¹�ÒäÒÏÒ¯�Ëä©²�Á�Ó}�ÒºÓÈãºm�Ò�ºãÈ°�Ë®�¹ºÒ°}È�

'DYLGRQ)OHWFKHU3RZHOO
%UR\GHQ)OHWFKHU*ROGIDUE6KDQQR

*UDGLHQW 1HZWRQ
0XOWL6WHS 6WHIIHQVHQ

��'HVFHQW 4XDVL1HZWRQ
��$OJRULWKP &RQMXJDWH'LUHFWLRQV &RQMXJDWH*UDGLHQWV

5HOD[DWLRQ )OHWFKHU5HHYHV
6XE*UDGLHQW 3RODN5HELHU

3RZHOO
6KRU
6KRU.KDFKLDQ



��

�È}Òä� º¯ÈÏºä�� ¹¯ÒäËÓËÓÒË� º�Ë}�Óº®� �Ë²Óºãº�ÒÒ� }� ¯ÈÏ¯Èº�}Ë� äÈ�ËäÈ�Ò�Ë°}º�º
ºË°¹Ë�ËÓÒ«� Ò�� m� �È°�Óº°�Ò�� }� ¯Ë	ËÓÒ�� ÏÈ�È�� äÈ�ËäÈ�Ò�Ë°}º�º� ¹¯º�¯ÈääÒ¯ºmÈÓÒ«
ºÓÈ¯�ÎÒmÈË�� mÈÎÓ©Ë� ¹¯ËÒä��Ë°�mÈ� ÓÈ�� �¯È�Ò�ÒºÓÓ©äÒ� ¹¯º�Ë��¯Ó©äÒ� äË�º�ÈäÒ� Ò
¹¯Ë�°�Èmã«Ë�°«� �º°�È�º�Óº� ¹Ë¯°¹Ë}�ÒmÓ©ä�� �¯Ë�äË�� �Èã
ÓË®	Ò²� Ò°°ãË�ºmÈÓÒ®� °º°�Èm«�
mº¹¯º°©� ¯ÈÏmÒ�Ò«� ¹¯Ë�ãºÎËÓÓº�º� ¹º�²º�È� �ã«� º°ÓºmÓ©²� ¯ÈÏ�Ëãºm� m©�Ò°ãÒ�Ëã
Óº®
äÈ�ËäÈ�Ò}Ò�Ò�¹¯ºãËä©�°ºÏ�ÈÓÒ«�ÏÈ}ºÓ�ËÓÓ©²�¹¯º�¯ÈääÓ©²�¹¯ÒãºÎËÓÒ®�

cÈº�È�¹º��Ë¯ÎÈÓÈ�cº°°Ò®°}Òä�nºÓ�ºä�Á�Ó�ÈäËÓ�Èã
Ó©²�Ò°°ãË�ºmÈÓÒ®���¯ÈÓ��������
�������

ÉÊÒcè¬ÒÏè¬
�� +DUPRQ�3DXO��DQG�7D\ORU�'DYLG�$��2EMHFWV�LQ�DFWLRQ��FRPPHUFLDO�DSSOLFDWLRQV�RI�REMHFW�RULHQWHG
WHFKQRORJLHV��$GGLVRQ�:HVOH\��5HDGLQJ��0$�������

�� 3URFHHGLQJV� RI� WKH� &RQIHUHQFH� RQ� 2EMHFW�2ULHQWHG� 3URJUDPPLQJ�� 6\VWHPV�� /DQJXDJHV�� DQG
$SSOLFDWLRQV��$&0�������

�� -RKQ� &DUUROO�� 7KH� UROH� RI� FRPSXWHU� 6RIWZDUH� LQ� QXPHULFDO� DQDO\VLV� WHDFKLQJ�� 6,*180
1HZVOHWWHU�����������

�� rÈ²mÈãºm�s�v���yÒ�}ºm�s�����zºËã
}ºm���l�� Ò°ãËÓÓ©Ë�äË�º�©��Û�l���sÈ�}È�������
�� {È°Òã
Ëm�n���� Ò°ãËÓÓ©Ë�äË�º�©�¯Ë	ËÓÒ«�ª}°�¯ËäÈã
Ó©²�ÏÈ�È���Û�l���sÈ�}È�������
�� pm��	ËÓ}º������ lË�º�©� ¯Ë	ËÓÒ«� ª}°�¯ËäÈã
Ó©²� ÏÈ�È�� Ò� Ò²� ¹¯ÒäËÓËÓÒË� m� °Ò°�ËäÈ²
º¹�ÒäÒÏÈ�ÒÒ��Û�l���sÈ�}È�������

�� zÈ¯äÈÓºm�{����lÈ�ËäÈ�Ò�Ë°}ºË�¹¯º�¯ÈääÒ¯ºmÈÓÒË��Û�l���sÈ�}È�������
�� lÈ¯��}���j��lË�º�©�m©�Ò°ãÒ�Ëã
Óº®�äÈ�ËäÈ�Ò}Ò��Û�l���sÈ�}È�������
�� lÒÓ��l�� lÈ�ËäÈ�Ò�Ë°}ºË� ¹¯º�¯ÈääÒ¯ºmÈÓÒË�� �Ëº¯Ò«� Ò� Èã�º¯Ò�ä©�� �Ë¯�� °� Á¯�� Û� l��
sÈ�}È�������

���vÈäÈ¯°}Ò®�k�k�����ãÒÓ�k�{�� Ò°ãËÓÓ©Ë�äË�º�©��Û�l���sÈ�}È�������


