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�Ò«� Ò� °Ò°�ËäÈ� �°ãºmÓ©²� º­ºÏÓÈ�ËÓÒ®�� Ò� �jÓ�Ë�
�SÈã
Ó©Ë�°²Ëä©��Ò¹È��°Ò°�ËäÈ�ÓÈ�}SÒ°�ÈããË��ÓÈ�º°�
ÓºmË�°ãºÎÓ©²�Á�Ó}�ÒºÓÈã
Ó©²�­ãº}ºm���ºS«�º}
°ºÏ�ÈÓÒ«��

sÈ�¹ËSm©Ë�SË�È}�ÒÒ�¹SºË}�ºm�ÓºSäÈ�ÒmÓ©²��º�
}�äËÓ�ºm� ­©ãÒ� ¹ºã��ËÓ©� º�Ï©m©� º�� °ãË����Ò²
¹SË�¹SÒ«�Ò®�� ���s�z� ��Ë²Óºãº�Ò�Ë°}Ò®��ËÓ�S�
ljw���|k|�s�|��nÒÏÒ}È�������s�¡��wãmÒ°��
n�����sjjw����|k|�¡zr��iË®�ºÓ���|k|��sjj
äºãË}�ã«SÓº®� ªãË}�SºÓÒ}Ò� Ò� ÏÈmº�� �lÒ}SºÓ��
n����sjj�lk���Sº�SË°°���~k|��vmË�ãÈÓÈ�lw��
|||��sºm©Ë�ªãË}�SºÓÓ©Ë�}ºä¹ºÓËÓ�©��

sÈ�º°ÓºmÈÓÒÒ�¹ºã��ËÓÓ©²�º�Ï©mºm��º}�äËÓ�©
­©ãÒ��ºSÈ­º�ÈÓ©��º�ÓÈ}º�ÓËã
Ï«�°}ÈÏÈ�
����º�ºÓÒ
��ºmãË�mºS«���m°Ë�¹SË�¹SÒ«�Ò«�

3È°°äº�SÒä�º°º­ËÓÓº°�Ò�SÈÏSÈ­º�ÈÓÓ©²�°�ÈÓ�
�ÈS�ºm�

lÒ}Sº°²Ëä©�ÒÓ�Ë�SÈã	Ó©Ë��vmËS²­ºã	�ÒË�ÒÓ�Ë�
�SÈã	Ó©Ë� °²Ëä©��Ò¹È� �°Ò°�ËäÈ� ÓÈ� }SÒ°�ÈããË�� Ò
°ãºÎÓ©Ë�Á�Ó}�ÒºÓÈã	Ó©Ë�­ãº}Ò���ËSäÒÓ©�Ò�º¹SË�Ë�
ãËÓÒ«���|°ÓºmÓÈ«��Ëã
�SÈÏSÈ­º�}Ò�°�ÈÓ�ÈS�È���°�È�
ÓÈmãÒmÈ��Ë�º��ËSäÒÓ©��Û�ª�º��°�SÈÓËÓÒË�SÈÏÓº�
��ËÓÒ®� º�ÓÒ²� Ò� �Ë²� ÎË� ¹ºÓ«�Ò®�� 3ÈÏSÈ­º��Ò}Ò
°�ÈÓ�ÈS�È�m©­ÒSÈãÒ�ÓÈÒ­ºãËË��È°�º�Ò°¹ºã
Ï�Ëä©Ë
�ËSäÒÓ©�m��ÈÓÓº®�º­ãÈ°�Ò�Ò�¹º°ãË�¹SºmË�ËÓÒ«�º¹�
SË�ËãËÓÓ©²�Ò°°ãË�ºmÈÓÒ®��ÈãÒ�ÓÈÒ­ºãËË�È�Ë}mÈ��
Ó©Ë� º¹SË�ËãËÓÒ«� m©­SÈÓÓ©ä� �ËSäÒÓÈä�� �º°ãË

iÈÓ� º­ÏºS� ÓºSäÈ�ÒmÓ©²� �º}�äËÓ�ºm� m� º­ãÈ°�Ò
°mËS²­ºã
	Ò²� ÒÓ�Ë�SÈã
Ó©²� °²Ëä� �Ò¹È� �°Ò°�ËäÈ� ÓÈ
}SÒ°�ÈããË��Ò�°ãºÎÓ©²�Á�Ó}�ÒºÓÈã
Ó©²�­ãº}ºm��SÈÏSÈ�
­º�ÈÓÓ©²� m� SÈä}È²� nË�ËSÈã
Óº®� �ËãËmº®� ¹Sº�SÈää©
�sÈ�ÒºÓÈã
ÓÈ«��Ë²Óºãº�Ò�Ë°}È«�­ÈÏÈ���º�SÈÎËÓ©�ÓË}º�
�ºS©Ë�°¹ºSÓ©Ë�äºäËÓ�©�Ò�¹Sº­ãËä©�m�°�ÈÓ�ÈS�ÒÏÈ�ÒÒ
�ÈÓÓº®�º­ãÈ°�Ò�

�¨±²¥¬»�­ �ª°¨±² ««¥
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*�±¨±²¥¬»�­ �ª°¨±² ««¥� *

ª�º�º�SË�È}�Ò«�¹SºË}�È�°�ÈÓ�ÈS�È�­©ãÈ�SÈÏº°ãÈÓÈ
ÓÈ� º�Ï©m� ¹SË�¹SÒ«�Ò«ä�� °¹Ë�ÒÈãÒÏÒS���Òä°«� m
�ÈÓÓº®�º­ãÈ°�Ò�

{� ¹SºË}�Ë� °�ÈÓ�ÈS�È� ­©ãÒ� ¹SË�°�ÈmãËÓ©� °ãË�
����ÒË�¹ºÓ«�Ò«���vn�­ãº}����°Ò°�ËäÈ�ÓÈ�}SÒ°�Èã�
ãË���vn�­ãº}Ò��Ò¹È��6RIW����+DUG��Ò��)LUP���È��È}ÎË
�ËSäÒÓ©�m�º­ãÈ°�Ò�¹SºË}�ÒSºmÈÓÒ«�vrjv�vsz�ÓÈ
º°ÓºmË�vn�­ãº}ºm�

�º°}ºã
}��º­ãÈ°�
�vrjv�vsz�Ò�vn�­ãº}ºm
«mã«Ë�°«�Óºmº®��ÓË���ÒmÒ�Ëã
Óº����º�º�Ï©m©��¹º�
ã��ËÓÓ©Ë�º��¹SË�¹SÒ«�Ò®��­©ãÒ�SÈÏãÒ�Ó©äÒ�Û�º�
�ÏÈäË�ÈÓÒ®�ÓË����º�¹SË�ãºÎËÓÒ«�¹ºãÓº°�
��¹ËSË�
SÈ­º�È�
�°�ÈÓ�ÈS��

�È}ÎË�¹SË�¹SÒ«�Ò«�¹SË�ãÈ�ÈãÒ�ÒÏäËÓÒ�
�ÓË}º�
�ºS©Ë�º¹SË�ËãËÓÒ«���SÒ�Ëä�¹SË�ãÈ�ÈËä©Ë�SË�È}�
�ÒÒ�°��Ë°�mËÓÓº�º�ãÒ�ÈãÒ°
��S���º���S��È�

sÈ¹SÒäËS��ÓË}º�ºS©Ë�¹SË�¹SÒ«�Ò«�¹SË�ãÈ�ÈãÒ
�È}ÒË�SË�È}�ÒÒ��ËSäÒÓÈ��°ãºÎÓ©®�Á�Ó}�ÒºÓÈã
�
Ó©®�­ãº}��

~k|��vmË�ãÈÓÈ�lw����lº�Ëã
��¹ºmË�ËÓ�Ë°}È«�
ãº�Ò�Ë°}È«�� �º¹ºãº�Ò�Ë°}È«�� Á�Ó}�ÒºÓÈã
Óº� ÏÈ�
}ºÓ�ËÓÓº�º�ªãË}�SºÓÓº�º��°�Sº®°�mÈ��¹SË�ÓÈÏÓÈ�
�ËÓÓº�º��ã«�m}ã��ËÓÒ«�m��°Ò°�Ëä��ÓÈ�}SÒ°�ÈããË��
¹SË�¹ºãÈ�È��È«�äÓº�º}SÈ�ÓºË�¹ºm�ºSÓºË�Ò°¹ºã
�
ÏºmÈÓÒË�°Ò°�ËäÓ©äÒ�ÒÓ�Ë�SÈ�ºSÈäÒ�vsz��

|||��sºm©Ë�ªãË}�SºÓÓ©Ë�}ºä¹ºÓËÓ�©����n�Ó}�
�ÒºÓÈã
Óº�ÏÈ}ºÓ�ËÓÓºË��°�Sº®°�mº��ÒäË��ËË�°È�
äº°�º«�Ëã
Ó����ËÓÓº°�
��¹SË�ÓÈÏÓÈ�ËÓÓºË��ã«�ÓË�
º�Óº}SÈ�Óº�º� Ò°¹ºã
ÏºmÈÓÒ«� m� SÈÏãÒ�Ó©²� SÈÏSÈ�
­º�}È²�� ¹SË�°�Èmã«��ËË� ¹SË�äË�� ÒÓ�ËããË}��Èã
�
Óº®�°º­°�mËÓÓº°�Ò�Ò�¹ËSË�ÈmÈËäºË��S��º®�°�ºSºÓË
m�mÒ�Ë�SÈÏãÒ�Óº�º�mÒ�È�º¹Ò°ÈÓÒ®��

n����sjj�lk���Sº�SË°°����n�Ó}�ÒºÓÈã
Óº
ÏÈ}ºÓ�ËÓÓ©Ë� ÁSÈ�äËÓ�©� vrjv� �Ò¹È� vsz� ��ã«
�ÒÁSºm©²�°²Ëä�°ãºÎÓº°�
���°ãºmÓº�°m©	Ë�����©°�
�SÈÓÏÒ°�ºSºm��� ¹SË�ÓÈÏÓÈ�ËÓÓ©Ë� �ã«� ¹ºm�ºSÓº�º
Ò°¹ºã
ÏºmÈÓÒ«���ÓÒmËS°Èã
Ó©Ë�ÒãÒ�°¹Ë�ÒÈãÒÏÒSº�
mÈÓÓ©Ë�¹º�ÓÈÏÓÈ�ËÓÒ���¹Sº�Ë°°ºS©��ªãËäËÓ�©�¹È�
ä«�Ò��È¹¹ÈSÈ�Óº�SËÈãÒÏ�Ëä©Ë��ÒÁSºm©Ë�Ò�ÈÓÈãº�
�ºm©Ë� �Ïã©�� m°�SºËÓÓ©Ë�	ÒÓÓ©Ë� ÈS²Ò�Ë}��S©� Ò
�� �����¹SË�°�Èmã«��ÒË�¹SË�äË��ÒÓ�ËããË}��Èã
Óº®
°º­°�mËÓÓº°�Ò�Ò�S©Óº�Ó©®�¹Sº��}��Ò�¹ËSË�ÈmÈË�
ä©Ë��S��º®�°�ºSºÓË�m�mÒ�Ë�SÈÏãÒ�Óº�º��Ò¹È�äº�Ë�
ãË®��ÓÈ�«Ï©}Ë�m©°º}º�º��SºmÓ«���6RIW����ãº�Ò�Ë°}º®
°²Ëä©� ��)LUP��� ÒãÒ� �º¹ºãº�Ò�Ë°}º®�}ºÓ°�S�}�ÒÒ
��+DUG����

�SÒ�Ëä� °¹Ë�ÒÈãÒ°�©�n����sjj�lk� ��Sº�
�SË°°��°�Ò�ÈãÒ�ÓËº­²º�Òä©ä��}ÈÏ©mÈ�
�m�º¹SË�Ë�
ãËÓÒÒ�Ò�°ãºÎÓº°�
��ÒÁSºm©²�°²Ëä��Ò�Ò²�¹SÒäËS©�
�º��È�}È}��ÓÈ¹SÒäËS��°¹Ë�ÒÈãÒ°�©�~k|��vmË�ãÈÓÈ�
lw��ÓË�°�Ò�ÈãÒ�ª�º��ËãË°ºº­SÈÏÓ©ä�

{�Ò�º�Ë�m�º}ºÓ�È�Ëã
Óº®�SË�È}�ÒÒ�ÁÒ��SÒS�Ë�
º¹SË�ËãËÓÒË�vn�­ãº}È��}º�ºSºË��¹º�äÓËÓÒ��SÈÏSÈ�
­º��Ò}ºm�°�ÈÓ�ÈS�È��ÓË�¹Sº�ÒmºSË�Ò��¹SË�ãºÎËÓÒ«ä
¹SË�¹SÒ«�Ò®�Ò�º�SÈÎÈË��°��
� �ËSäÒÓÈ�� �n�Ó}�Òº�
ÓÈã
Óº�ÏÈ}ºÓ�ËÓÓ©®�ÁSÈ�äËÓ��vrjv��Ò¹È�vsz�

¹SË�ÓÈÏÓÈ�ËÓÓ©®��ã«�¹ºm�ºSÓº�º�Ò°¹ºã
ÏºmÈÓÒ«�
�ÓÒmËS°Èã
Ó©®� ÒãÒ� °¹Ë�ÒÈãÒÏÒSºmÈÓÓ©®� ¹º� ÓÈ�
ÏÓÈ�ËÓÒ��� ¹SË�°�Èmã«��Ò®� ¹SË�äË�� ÒÓ�ËããË}���
Èã
Óº®�°º­°�mËÓÓº°�Ò�Ò�S©Óº�Ó©®�¹Sº��}��Ò�¹Ë�
SË�ÈmÈËä©®� �S��º®� °�ºSºÓË� ÓÈ� «Ï©}Ë� m©°º}º�º
�SºmÓ«��m�mÒ�Ë�ãº�Ò�Ë°}º®�°²Ëä©�ÒãÒ��º¹ºãº�Ò�Ë�
°}º®�}ºÓ°�S�}�ÒÒ��

v¹ºSÓ©²� äºäËÓ�ºm�� }È°È��Ò²°«� �ËSäÒÓºãº�
�ÒÒ��º°�ÈË�°«��º°�È�º�Óº�äÓº�º���ºª�ºä��ÓÈ��ÈÓ�
Ó©®� äºäËÓ�� m©¹�°}È�
� ÓÈ�ÒºÓÈã
Ó©®� °�ÈÓ�ÈS��
�°�ÈÓÈmãÒmÈ��Ò®��ËSäÒÓ©�m�º­ãÈ°�Ò�vrjv�vsz
Ò�vn�­ãº}ºm��SÈÓº��{�°m«ÏÒ�°�ª�Òä�°¹Ë�ÒÈãÒ°�©
|k|��3sjj��wãË}�SºÓ°�ÈÓ�ÈS���¹º�°º�ãÈ°ºmÈÓÒ�
°�nË�ËSÈã
Ó©ä�ÁºÓ�ºä�SÈÏmÒ�Ò«�ªãË}�SºÓÓº®��Ë²�
ÓÒ}Ò�¹SÒÓ«ãÒ�SË	ËÓÒË�º�m©¹�°}Ë�°�ÈÓ�ÈS�È�ºS�È�
ÓÒÏÈ�ÒÒ��°º�ËSÎÈ�Ë�º�º¹SË�ËãËÓÒ«�º°ÓºmÓ©²�¹º�
Ó«�Ò®�m��ÈÓÓº®�º­ãÈ°�Ò��p°ãÒ�ª�º���º}�äËÓ��­��Ë�
�°�SÈÒmÈ�
�­ºã
	ÒÓ°�mº�¹SË�¹SÒ«�Ò®�SÈÏSÈ­º��Ò�
}ºm�vrjv��äºÎÓº�­��Ë��¹ËSËmË°�Ò�ª�º���º}�äËÓ��m
SÈÓ��ÓÈ�ÒºÓÈã
Óº�º�°�ÈÓ�ÈS�È�

�vãºÎÓ©Ë�Á�Ó}�ÒºÓÈã	Ó©Ë�­ãº}Ò��zãÈ°°ÒÁÒ}È�
�Ò«� Ò� °Ò°�ËäÈ� �°ãºmÓ©²� º­ºÏÓÈ�ËÓÒ®��� v�ÈÓ�ÈS��
�°�ÈÓÈmãÒmÈ��Ò®� }ãÈ°°ÒÁÒ}È�Ò�� Ò� °Ò°�Ëä�� �°�
ãºmÓ©²�º­ºÏÓÈ�ËÓÒ®�vn�­ãº}ºm��SÈÏSÈ­È�©mÈã°«
|k|��3sjj��wãË}�SºÓ°�ÈÓ�ÈS���°�¹SÒmãË�ËÓÒËä
°¹Ë�ÒÈãÒ°�ºm�~k|��vmË�ãÈÓÈ�lw���|°ÓºmÓº®��Ë�
ã
��°�ÈÓ�ÈS�È�«mã«Ë�°«�m©«mãËÓÒË�º°ÓºmÓ©²�}ãÈ°�
°ÒÁÒ}È�ÒºÓÓ©²�¹SÒÏÓÈ}ºm��ã«�º�ÓºÏÓÈ�Óº�º�¹º�
ÓÒäÈÓÒ«��Ò¹È�ÒÏ�ËãÒ«��vn�­ãº}È��

sÈ�SÒ°����¹SÒmË�ËÓÈ�°²ËäÈ��º¹Ò°©mÈ��È«�}ãÈ°�
°ÒÁÒ}È�Ò��vn�­ãº}ºm��¹SÒmË�ËÓÓ���m�SÈÏSÈ­È�©�
mÈËäºä�°�ÈÓ�ÈS�Ë�

�SÒ� °ºÏ�ÈÓÒÒ� �º}�äËÓ�È� ¹º� }ãÈ°°ÒÁÒ}È�ÒÒ
vn�­ãº}ºm�ÏÈ�º°Óºm��­©ã�mÏ«��°�ÈÓ�ÈS��º�SÈ°ãÒ
|v�� �� �������Û����� �lÒ}Sº°²Ëä©� ÒÓ�Ë�SÈã
�
Ó©Ë��zãÈ°°ÒÁÒ}È�Ò«�Ò�°Ò°�ËäÈ��°ãºmÓ©²�º­ºÏÓÈ�
�ËÓÒ®��

vÒ°�ËäÈ� �°ãºmÓ©²� º­ºÏÓÈ�ËÓÒ®� vn� ­ãº}ºm
SÈÏSÈ­º�ÈÓÈ��È}Òä�º­SÈÏºä����º­©�m}ã��Ò�
�m�°Ë�
­«�m°Ë�}ãÈ°°ÒÁÒ}È�ÒºÓÓ©Ë�¹SÒÏÓÈ}Ò���È}ÎË�ºÓÈ
m}ã��ÈË�� m� °Ë­«� ÓºäËS� SÈÏSÈ­º�}Ò� Ò� ­�}mËÓÓ©®
}º��¹SË�¹SÒ«�Ò«�SÈÏSÈ­º��Ò}È�

�jÓ�Ë�SÈã	Ó©Ë� °²Ëä©��Ò¹È� �°Ò°�ËäÈ� ÓÈ� }SÒ�
°�ÈããË��ÓÈ�º°ÓºmË�°ãºÎÓ©²�Á�Ó}�ÒºÓÈã	Ó©²�­ãº}ºm�
�ºS«�º}� °ºÏ�ÈÓÒ«��� v�ÈÓ�ÈS��� �°�ÈÓÈmãÒmÈ��Ò®
¹ºS«�º}�°ºÏ�ÈÓÒ«��}È}�Ò�}ãÈ°°ÒÁÒ}È�Ò«��SÈÏSÈ­È�©�
mÈã°«�|k|��3sjj��wãË}�SºÓ°�ÈÓ�ÈS���°�¹SÒmãË�Ë�
ÓÒËä� °¹Ë�ÒÈãÒ°�ºm� ~k|� �vmË�ãÈÓÈ�lw��� iÈÓÓ©®
°�ÈÓ�ÈS�� �°�ÈÓÈmãÒmÈË�� ¹ºS«�º}� °ºÏ�ÈÓÒ«� vrjv
vsz� ÓÈ� º°ÓºmË� vn� ­ãº}ºm� �¹º°ãË�ºmÈ�Ëã
Óº°�

¹Sºmº�Òä©²�SÈ­º��Ò�Á�Ó}�ÒÒ� °�ºSºÓ�� ��È°�m���
�Ò²�m�Ò²�m©¹ºãÓËÓÒÒ��

{��Ëãºä�SÈÏSÈ­º�}��vrjv�vsz�ÓÈ�º°ÓºmË�vn
­ãº}ºm� äºÎÓº� ¹SË�°�ÈmÒ�
� °²Ëäº®�� ¹SË�°�ÈmãËÓ�
Óº®�ÓÈ�SÒ°�����sÈ�°²ËäË�¹º}ÈÏÈÓ©�ª�È¹©�SÈÏSÈ­º�}Ò
vrjv�vsz�Ò�º°ÓºmÓ©Ë�Ò°¹ºãÓÒ�ËãÒ�SÈ­º��
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iÈãËË�¹SÒmË�ËÓ©�ÓË}º�ºS©Ë�¹ºÓ«�Ò«�Ò�°º}SÈ�Ë�
ÓÒ«��Ò°¹ºã
Ï���ÒË°«�¹SÒ�º¹Ò°ÈÓÒÒ�SÈÏSÈ­º�}Ò�

SÈÏSÈ­º��Ò}� 3wk� Û� SÈÏSÈ­º��Ò}� SÈ�ÒºªãË}�
�SºÓÓº®�È¹¹ÈSÈ��S©�Û�ÏÈ}ÈÏ�Ò}�SÈ­º�©�m�°ã��ÈË�
}º��È�ºÓ�¹Sºmº�Ò��SÈÏSÈ­º�}��ÏÈ�°�Ë��°º­°�mËÓÓ©²
°SË�°�m�� ÒãÒ� �ºãºmÓº®� Ò°¹ºãÓÒ�Ëã
� �ÒÓ�Ë�SÈ�ºS
°Ò°�Ëä©��m�°ã��ÈË��}º��È�ÁÒÓÈÓ°ÒSºmÈÓÒË�¹Sºmº�
�Ò�°«�ÏÈ�°�Ë��°SË�°�m�ÁË�ËSÈã
Óº�º�­��ÎË�È�ÒãÒ
°�ºSºÓÓË®�ºS�ÈÓÒÏÈ�ÒË®�

�ËÓ�S� ¹SºË}�ÒSºmÈÓÒ«�Û�ºS�ÈÓÒÏÈ�ÒºÓÓº��Ë²�
ÓÒ�Ë°}È«� °�S�}��SÈ�� º°ÓÈ�ËÓÓÈ«� ÓËº­²º�Òä©äÒ
°SË�°�mÈäÒ� ¹SºË}�ÒSºmÈÓÒ«� �ã«� m©¹ºãÓËÓÒ«
°}mºÏÓº�º�äÈS	S��È�¹SºË}�ÒSºmÈÓÒ«�vrjv�vsz�
ÓÈ�ÒÓÈ«�°�°Ò°�ËäÓº�º��SºmÓ«�

�~�Û��Ë²ÓÒ�Ë°}ºË�ÏÈ�ÈÓÒË�

sj3�Û�ÓÈ��Óº�Ò°°ãË�ºmÈ�Ëã
°}È«�SÈ­º�È�

|z3�Û�º¹©�Óº�}ºÓ°�S�}�ºS°}È«�SÈ­º�È�

57/�Û��5HJLVWHU�7UDQVIHU�/HYHO��Û��SºmËÓ
�º¹Ò�
°ÈÓÒ«�vn�­ãº}È�m��ËSäÒÓÈ²�SË�Ò°�Sºm©²�¹ËSË�È��

57/�º¹Ò°ÈÓÒË� Û� º¹Ò°ÈÓÒË� SÈ�ÒºªãË}�SºÓÓº�º
�°�Sº®°�mÈ��m�������vn�­ãº}È��m��ËSäÒÓÈ²�SË�Ò°�Sº�
m©²�¹ËSË�È��

57/�äº�Ëã
� Û� äº�Ëã
�� º¹Ò°ÈÓÓÈ«� m� �ËSäÒÓÈ²
SË�Ò°�Sºm©²�¹ËSË�È��

¹ºmË�ËÓ�Ë°}È«� äº�Ëã
� �%HKDYLRUDO�0RGHO��Û�äº�
�Ëã
��º�SÈÎÈ��È«�º­�Ë}��¹SºË}�ÒSºmÈÓÒ«�m�ÁºSäË
¹SÈmÒã�¹SËº­SÈÏºmÈÓÒ«�m²º�Ó©²��ÈÓÓ©²�m�m©²º�Ó©Ë�

��jv� Û� ¹Sº�SÈääÒS�ËäÈ«� ãº�Ò�Ë°}È«� ÒÓ�Ë�
�SÈã
ÓÈ«�äÒ}Sº°²ËäÈ�

|�Óº®�ÒÏ�¹Sº­ãËä�¹SÒ�SÈÏSÈ­º�}Ë��º}�äËÓ�È�ÓÈ
¹ºS«�º}�°ºÏ�ÈÓÒ«�­©ãº��°�ÈÓºmãËÓÒË�¹ËSË�Ó«�¹Ë�
SË�ÈmÈËäº®� �º}�äËÓ�È�ÒÒ� ÓÈ� }ÈÎ�ºä� ÒÏ� ª�È¹ºm
¹SºË}�ÒSºmÈÓÒ«�� ¹º°}ºã
}�� ª�º�� ¹ËSË�ËÓ
�äºÎË�
äËÓ«�
°«�m�ÏÈmÒ°Òäº°�Ò�º���SË­ºmÈÓÒ®�ÏÈ}ÈÏ�Ò}È�
{�°m«ÏÒ�°�ª�Òä�ÓÈÒ­ºãËË���º­Ó©ä��ã«�°�ºSºÓ�mÈ�
SÒÈÓ�ºä�¹SË�°�Èmã«Ë�°«��°�ÈÓºmãËÓÒË�}ºÓ}SË�Óº�
�º�¹ËSË�Ó«��º}�äËÓ�È�ÒÒ�m��º�ºmºSË�äËÎ���°�ºSº�
ÓÈäÒ�Ò��~�

�3Ò°�����zãÈ°°ÒÁÒ}È�Ò«�vn�­ãº}ºm
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{�ÏÈ}ã��ËÓÒË�²º�Ëãº°
�­©�°}ÈÏÈ�
����º�º°Óºm�

Óº®�¹Sº­ãËäº®��°�}º�ºSº®�°�ºã}Ó�ãÒ°
�SÈÏSÈ­º��
�Ò}Ò�°�ÈÓ�ÈS�ºm��«mã«Ë�°«�ÓË�º°�È�º�Óº�­ºã
	È«
È}�ÒmÓº°�
� ¹SË�¹SÒ«�Ò®�SÈÏSÈ­º��Ò}ºm� vrjv
vsz�Ò�vn�­ãº}ºm��sÈ��ÈÓÓ©®�äºäËÓ��SÈÏSÈ­º��
�Ò}Èä�ÓºSäÈ�ÒmÓº®��º}�äËÓ�È�ÒÒ�­©mÈË���ºmºã
�
Óº��S��Óº�¹ºã��Ò�
�°º�ËSÎÈ�Ëã
Ó©®�º�Ï©m�ÓÈ�°mºÒ
�º}�äËÓ�©�º��ÓË}º�ºS©²�¹SË�¹SÒ«�Ò®��Ò�ª�º�º�ËÓ

ÏÈ�S��Ó«Ë��¹Sº�Ë°°�SÈÏSÈ­º�}Ò��º}�äËÓ�ºm�
zSºäË��º�º��SË��ã«SÓº��ºãÎÓ©�¹Sºmº�Ò�
°«�°º�

mË�ÈÓÒ«��ÓÈ�}º�ºS©²�°¹Ë�ÒÈãÒ°�©�¹SË�¹SÒ«�Ò®�

SÈÏSÈ­º��Ò}ºm� Ò� SÈÏSÈ­º��Ò}Ò� °�ÈÓ�ÈS�ºm� äº�ãÒ

­©� º­°�Î�È�
� º°ÓºmÓ©Ë� ¹Sº­ãËä©� ÓºSäÈ�ÒmÓº®

�º}�äËÓ�È�ÒÒ�m�º­ãÈ°�Ò�vrjv�vsz�Ò�vn�­ãº}ºm

Ò�SÈÏSÈ­È�©mÈ�
��Èã
ÓË®	���°�SÈ�Ë�Ò��°�ÈÓ�ÈS�Ò�

ÏÈ�ÒÒ�m�ª�º®�º­ãÈ°�Ò�

v¹Ò°º}�ãÒ�ËSÈ��S©

�� |��Ë�� º�sj3� �zÈ�Ë°�mº�Û��������vÈÓ}���Ë�ËS­�S��
|k|��3sjj�wãË}�SºÓ°�ÈÓ�ÈS����jÓm��¢ �����

�� KWWS���ZZZ�UXVHOHFWURQLFV�UX

�� KWWS���ZZZ�DVXWS�UX

3Ò°�����w�È¹©�SÈÏSÈ­º�}Ò�vrjv�vsz�Ò�º°ÓºmÓ©Ë�Ò°¹ºãÓÒ�ËãÒ
SÈ­º�
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{mË�ËÓÒË

v�äºäËÓ�È�ÒÏ�º�ºmãËÓÒ«�¹ËS�
m©²�¹ºã�¹Sºmº�ÓÒ}ºm©²�jv�Ò��º
ÓÈ°�º«�Ë�º� mSËäËÓÒ� º°ÓºmÓ©Ë
�°ÒãÒ«� ¹SÒ� Ò²� SÈÏSÈ­º�}Ë� ÓÈ�
¹SÈmãËÓ©� ÓÈ� �mËãÒ�ËÓÒË� Á�Ó}�
�ÒºÓÈã
Óº®� °ãºÎÓº°�Ò� Ò� ­©°��
Sº�Ë®°�mÒ«���äËÓ
	ËÓÒË�ªÓËS�º�
¹º�SË­ãËÓÒ«�� ~ÓÈ�Ò�Ëã
Ó©Ë� �°�
¹Ë²Ò��º°�Ò�Ó��©�m�º­ãÈ°�Ò��ÒÁ�
Sºm©²� zl|�� jv�� �È}�� °Èä©Ë
°ãºÎÓ©Ë� }SÒ°�Èãã©� ÓÈ°�Ò�©mÈ�
���º}ºãº�°º�ÓÒ�äÒããÒºÓºm��SÈÓ�
ÏÒ°�ºSºm��{��º�ÎË�mSËä«�ÒÓÁºSäÈ�
�Ò«��¹º°��¹È��È«�ÒÏ�º}S�ÎÈ��Ë�
�º�ÓÈ°�äÒSÈ��ÒäËË��ÓË¹SËS©mÓ��
�ÈÓÈãº�ºm���� ¹SÒSº���� ¹ºª�ºä�
mº� äÓº�Ò²� �ÒÁSºm©²� °Ò°�ËäÈ²
�SË­�Ë�°«�¹SË�mÈSÒ�Ëã
ÓºË�ÈÓÈ�
ãº�º��ÒÁSºmºË� ¹SËº­SÈÏºmÈÓÒË
°Ò�ÓÈãºm�
{� ­ºã
	ÒÓ°�mË� °ã��ÈËm� ÓË¹º�

°SË�°�mËÓÓºË�°ºË�ÒÓËÓÒË��È��Ò}È�
¹SËº­SÈÏ���Ë�º� mÓË	ÓÒË� mºÏ�
�Ë®°�mÒ«�m�ªãË}�SÒ�Ë°}ÒË�°Ò�ÓÈ�
ã©��°�°ËSÒ®Óº�m©¹�°}ÈËä©ä�ÈÓÈ�
ãº�º��ÒÁSºm©ä� ¹SËº­SÈÏºmÈ�Ë�
ãËä� �k¡��� ¹SÒmº�Ò�� }� ¹º�ËSË
�È°�Ò�ÒÓÁºSäÈ�ÒÒ��w�º�°m«ÏÈÓº�°
�Ëä�� ��º� k¡�� ¹SºË}�ÒS���°«
äÈ}°ÒäÈã
Óº��ÓÒmËS°Èã
Ó©äÒ�Ò
¹SÒ�ª�ºä�ÓË���Ò�©mÈË�°«�°¹Ë�Ò�
ÁÒ}È�SËÈã
Ó©²�Ò°�º�ÓÒ}ºm� °Ò��
ÓÈãºm��{�°m«ÏÒ�°�ª�Òä�m©°º}º}È�

�Ë°�mËÓÓÈ«� °Ò°�ËäÈ� º­SÈ­º�}Ò
ÒÓÁºSäÈ�ÒÒ��ºãÎÓÈ�ÒäË�
�¹SË�
�ÒÏÒºÓÓ©®� ÈÓÈãº�ºm©®� ÒÓ�ËS�
ÁË®°�äËÎ����È��Ò}ºä�Ò��ÒÁSº�
m©äÒ��°�Sº®°�mÈäÒ�
kÓÈãº�ºm©®� ÒÓ�ËSÁË®°� º°��

�Ë°�mã«Ë�� ¹SË�mÈSÒ�Ëã
Ó��� º­�
SÈ­º�}��¹º°��¹È��Ë®�ÒÓÁºSäÈ�
�ÒÒ��m��È°�Óº°�Ò�¹SËº­SÈÏºmÈÓÒË
m©²º�Óº�º� °Ò�ÓÈãÈ� �È��Ò}È� m
��º­Ó©®��ã«�¹º°ãË����Ë®�SÈ­º�©
°Ò�ÓÈã�� �mËãÒ�ËÓÒË� º�Óº	ËÓÒ«
°Ò�ÓÈã�	�ä�� m©SÈ­º�}�� �¹SÈm�
ã«��Ò²� °Ò�ÓÈãºm�� {©¹ºãÓËÓÒË
ÈÓÈãº�ºm©²�ÒÓ�ËSÁË®°ºm�ÓÈ��ÓÒ�
mËS°Èã
Ó©²� jv� äÈãº®� °�Ë¹ËÓÒ
ÒÓ�Ë�SÈ�ÒÒ��º¹ËSÈ�ÒºÓÓ©²��|��
Ò� �ÒÁÁËSËÓ�ÒÈã
Ó©²� �i��� �°Ò�
ãÒ�Ëã«²��º²mÈ�ËÓÓ©²�º�SÒ�È�Ëã
�
Óº®�º­SÈ�Óº®�°m«Ï
���|v���}ºä�
¹ÈSÈ�ºSÈ²��Ò°�º�ÓÒ}È²�º¹ºSÓº�º
ÓÈ¹S«ÎËÓÒ«��ÁÒã
�SÈ²�Ò �S����mË�
ãÒ�ÒmÈË��ªÓËS�º¹º�SË­ãËÓÒË��äÈ°�
°����È­ÈSÒ�Ó©Ë�SÈÏäËS©��°ÓÒÎÈË�
ÓÈ�ËÎÓº°�
���SË­�Ë��°ãºÎÓº®�ÓÈ�
°�Sº®}Ò�Ò�m�}ºÓË�Óºä�Ò�º�Ë�äº�
ÎË��°��Ë°�mËÓÓº�¹ºm©°Ò�
�°Ë­Ë�
°�ºÒäº°�
�SÈ�ÒºªãË}�SºÓÓº®�È¹�
¹ÈSÈ��S©��3wk��
{��º�ÎË�mSËä«��ã«�SÈ�ÒºÒÏäË�

SÒ�Ëã
Ó©²� ¹SÒ­ºSºm�� «�ËSÓº®
ªãË}�SºÓÒ}Ò�Ò�ÓË}º�ºSº®��S��º®
3wk� ¹SÒÓ�Ò¹ÒÈã
Óº� ÓËmºÏäºÎ�
ÓÈ� SÈÏSÈ­º�}È� m©°º}º}È�Ë°�mËÓ�
Óº�º�ÈÓÈãº�ºmº�º�ÒÓ�ËSÁË®°È�ÓÈ

�ÓÒmËS°Èã
Ó©²�jv�>�@�m°ãË�°�mÒË
ÎË°�}Ò²��SË­ºmÈÓÒ®��¹SË��«mã«Ë�
ä©²�}�}ºä¹ºÓËÓ�Èä�m²º�Ó©²�}È°�
}È�ºm��zSºäË��º�º��¹SÒ�Ò°¹ºã
Ïº�
mÈÓÒÒ��ÓÒmËS°Èã
Ó©²�jv�mºÏäºÎ�
Óº�ÓË°ÈÓ}�ÒºÓÒSºmÈÓÓºË�¹ºm�ºSË�
ÓÒË�ºSÒ�ÒÓÈã
Ó©²�}ºÓ°�S�}�Òm�
Óº�°²Ëäº�Ë²ÓÒ�Ë°}Ò²� SË	ËÓÒ®�
È� ÓË}º�ºS©Ë� m©°º}º}È�Ë°�mËÓ�
Ó©Ë�Òä¹ºS�Ó©Ë�jv�¹Sº°�º�ÓË�
�º°��¹Ó©�
�}ÈÏÈÓÓ©Ë�¹SÒ�ÒÓ©�¹SÒmº�«�

}� �ºä��� ��º� SÈÏSÈ­º��Ò}Ò� 3wk
°�SËä«�°«� SËÈãÒÏºmÈ�
� ÈÓÈãº�º�
m©®� ÒÓ�ËSÁË®°� ÓÈ� º�Óº®� ¹ºã��
¹Sºmº�ÓÒ}ºmº®�¹ãÈ°�ÒÓË�°��ÒÁ�
Sºmº®� °Ò°�Ëäº®� ÒãÒ� m� mÒ�Ë� º��
�Ëã
Óº®� ÈÓÈãº�ºmº®� jv� m¹ãº�

�º��SºmÓ«�rjv�vrjv�
iÈã
ÓË®	ËË� SÈÏmÒ�ÒË� �Ë²Óº�

ãº�Ò®�äÒ}SºªãË}�SºÓÒ}Ò�¹SÒmË�
ãº�}�ÒÓ�Ë�SÈ�ÒÒ�ÈÓÈãº�ºm©²�ÒÓ�
�ËSÁË®°ºm�Ò��È��Ò}ºm�mÓ��SÒ�º��
Óº�º�äÒ}SºªãË}�SºÓÓº�º��°�Sº®�
°�mÈ�� }º�ºSºË� äºÎÓº� º�ÓË°�Ò� }
Óºmºä�� }ãÈ°°�� Á�Ó}�ÒºÓÈã
Óº
°ãºÎÓ©²� ÒÏ�ËãÒ®�Û� ¹SËº­SÈÏº�
mÈ�ËãË®�ÁÒÏÒ�Ë°}Ò²��ÁÒÏÒ}º�²Ò�
äÒ�Ë°}Ò²��mËãÒ�ÒÓ�>����@��{��È}ºä
¹SËº­SÈÏºmÈ�ËãË�äº����­©�
�}ºÓ�
°�S�}�ÒmÓº��Ë²Óºãº�Ò�Ë°}Ò�º­��
Ë�ÒÓËÓ©�m°Ë�º°ÓºmÓ©Ë�ªãËäËÓ�©
Á�Ó}�ÒºÓÈã
Óº� ¹ºãÓº�º� }ÈÓÈãÈ
º­SÈ­º�}Ò�ÈÓÈãº�ºmº®�ÒÓÁºSäÈ�
�ÒÒ�º����m°�mÒ�Ëã
Óº�º�ªãËäËÓ�È
��È��Ò}È��ÓÈ�m²º�Ë��º�k¡���äÒ}�
Sº¹Sº�Ë°°ºSÈ�Ò�Ò°¹ºãÓÒ�Ëã
Óº�º
�°�Sº®°�mÈ�ÓÈ�m©²º�Ë�
{��Ëãºä�¹SÒäËÓËÓÒË�°�­äÒ}�

SºäË�Sºmº®��Ë²Óºãº�ÒÒ��ã«�ÒÏ�º�
�ºmãËÓÒ«�ÈÓÈãº�ºm©²�jv�º­Ë°¹Ë�
�Òãº�ÏÓÈ�Ò�Ëã
ÓºË��mËãÒ�ËÓÒË�Ò²
Á�Ó}�ÒºÓÈã
Óº®�°ãºÎÓº°�Ò��Óº�ÓË
¹ºÏmºãÒãº� Èm�ºäÈ�Ò�Ë°}Ò� �ã���
	Ò�
�­©°�Sº�Ë®°�mÒË�¹SÒ�°º²SÈ�
ÓËÓÒÒ� ¹SË�ÒÏÒºÓÓ©²� ¹ÈSÈäË��
Sºm��sËm©°º}È«�¹º�°SÈmÓËÓÒ��°
�ÒÁSºm©äÒ�jv�°ËSÒ®Óº°�
��Ï}º�
°¹Ë�ÒÈãÒÏÒSºmÈÓÓ©²� ÈÓÈãº�ºm©²
ÒÓ�ËSÁË®°ºm�ÓË�º­Ë°¹Ë�ÒmÈË��º}��
¹ÈËäº°�Ò�ÏÈ�SÈ��ÓÈ�°ºmËS	ËÓ°�mº�
mÈÓÒË�¹ºã�¹Sºmº�ÓÒ}ºmº®��Ë²Óº�
ãº�ÒÒ�Ò²�ÒÏ�º�ºmãËÓÒ«��¹ºª�ºä�
¹SÒ� ¹SºË}�ÒSºmÈÓÒÒ� �È}Ò²� �°��

�«¥¬¥­²»�¬­±²
�iz�������������

j� j��k­SÈäºm����S�ÁÒÏ��äÈ���ÓÈ�}��¹SºÁ��
|� {��imºSÓÒ}ºm��}ÈÓ����Ë²Ó��ÓÈ�}�
rËãºS�°°}Ò® �º°��ÈS°�mËÓÓ©®��ÓÒmËS°Ò�Ë��ÒÓÁºSäÈ�Ò}Ò�
Ò SÈ�ÒºªãË}�SºÓÒ}Ò��lÒÓ°}��3Ë°¹�­ãÒ}È�rËãÈS�°
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�º}ÈÏÈÓÈ�ÓËº­²º�Òäº°�
�°ºÏ�ÈÓÒ«�¹SË�ÒÏÒºÓÓ©²�ÈÓÈãº�ºm©²�ÒÓ�ËSÁË®°ºm
�ã«�°ºmSËäËÓÓº®�SÈ�ÒºªãË}�SºÓÓº®�È¹¹ÈSÈ��S©�ÓÈ�º°ÓºmË�ÈÓÈãº�ºm©²�Ò�ÈÓÈ�
ãº�º��ÒÁSºm©²�rjv�vrjv��kÓÈãÒÏ�¹Sº­ãËä�Ò²�¹SºË}�ÒSºmÈÓÒ«��È�ÒäËÓÓº��ºS�
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�Ë°}Ò²�Ò�ª}ºÓºäÒ�Ë°}Ò²�mºÏäºÎ�
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�ÒSºmÈÓÒ«�¹SË�ÒÏÒºÓÓ©²�ÈÓÈãº�º�
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mÈ�
�rjv�vrjv�

{�ÓÈ°�º«�ËË�mSËä«�ÓË�°��Ë°��
m�Ë���Ò�ËÈã
Óº�º��°¹º°º­È�¹SºË}�
�ÒSºmÈÓÒ«�� �ÈSÈÓ�ÒS���Ë�º� º��
ÓºmSËäËÓÓº� m©°º}Ò®� �SºmËÓ

�Ë²ÓÒ�Ë°}Ò²� ²ÈSÈ}�ËSÒ°�Ò}� jv�
Ò²�äÈã���°Ë­Ë°�ºÒäº°�
�¹SÒ�°Ë�
SÒ®Óºä�¹SºÒÏmº�°�mË�Ò�¹Sº°�º���
°ÎÈ�©Ë�°Sº}Ò��ÓËm©°º}ÒË�ÏÈ�SÈ�
�©� ÓÈ� m©¹ºãÓËÓÒË� SÈÏSÈ­º�}Ò�
zÈÎ�©®�ÒÏ�°¹º°º­ºm�¹SºË}�ÒSº�
mÈÓÒ«�ÒäËË��°mºÒ�¹SËÒä��Ë°�mÈ
Ò�ÓË�º°�È�}Ò��Ò�}ºÓ}SË�Ó©®�m©�
­ºS�°¹º°º­È�m�ÏÓÈ�Ò�Ëã
Óº®�°�Ë�
¹ËÓÒ�ÏÈmÒ°Ò��º��¹SË�¹ºãÈ�ÈËä©²
º­�Ëäºm�¹SºÒÏmº�°�mÈ�jv�

{� º�ãÒ�ÒË� º�� �SÈ�Ò�ÒºÓÓ©²
°¹º°º­ºm�SËÈãÒÏÈ�ÒÒ��ÒÁSºm©²
äÒ}SºªãË}�SºÓÓ©²� �°�Sº®°�m� >�@
�ã«�ÈÓÈãº�ºm©²�ÒÓ�ËSÁË®°ºm�äºÎ�
Óº�m©�ËãÒ�
��SÒ�º°ÓºmÓ©²�ÓÈ¹SÈm�

ãËÓÒ«�Ò²�SËÈãÒÏÈ�ÒÒ�����ÏÈ}ÈÏÓ©Ë
jv� �$6,&� Û� $SSOLFDWLRQ� 6SHFLILF
,QWHJUDWHG�&LUFXLW����SÈÏSÈ­È�©mÈË�
ä©Ë�ÓÈ��SºmÓË�È}�ÒmÓ©²�Ò�¹È°�
°ÒmÓ©²�ªãËäËÓ�ºm�°�¹SÒmãË�ËÓÒ�
Ëä�� ¹SÒ� ÓËº­²º�Òäº°�Ò�� SÈÓËË
È¹Sº­ÒSºmÈÓÓ©²��Ïãºm�Ò�­ãº}ºm
ÒãÒ� Á�Ó}�ÒºÓÈã
Óº�ÏÈmËS	ËÓ�
Ó©²� ­ãº}ºm� Ò� äÈ}Sº­ãº}ºm�� �È}
ÓÈÏ©mÈËä©²�,3�}ºä¹ºÓËÓ�ºm��,Q�
WHOOHFWXDO� 3URSHUW\� Û� ÒÓ�ËããË}���
Èã
ÓÈ«� °º­°�mËÓÓº°�
����ã«� °Ò°�
�Ëä�ÓÈ�}SÒ°�ÈããË��6R&�Û�6\VWHP�
RQ�&KLS��� ��� ¹ºã�ÏÈ}ÈÏÓ©Ë� jv
�¹Sº�SÈääÒS�Ëä©Ë�ÒÏ�º�ºmÒ�ËãËä�
ÓÈ�­ÈÏºm©²�äÈ�SÒ�Ó©²�}SÒ°�ÈããÈ²
�0DVWHU�&KLS�$UUD\��Ò�°�S�}��SÓ©²
jv��6$�Û�6WUXFWXUHG�$6,&������¹Sº�
�SÈääÒS�Ëä©Ë� �¹º�SË­Ò�ËãËä�
ÈÓÈãº�ºm©Ë�jv���kjv���)3$$�Û
)LHOG�3URJUDPPDEOH�$QDORJ�$UUD\V��

�SÒ�°ºÏ�ÈÓÒÒ�ÏÈ}ÈÏÓ©²�jv�Ò
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m� º°ÓºmÓºä� ÓÈ� �SºmÓË� °ºË�ÒÓË�
ÓÒ®�SÈÓËË�È¹Sº­ÒSºmÈÓÓ©²�­ãº�
}ºm�­ËÏ�ÒÏäËÓËÓÒ«�Ò²�mÓ��SËÓÓË®
°�S�}��S©���È}�}È}�­ºã
	º®�º­��
Ëä��ÒÁSºm©²�Á�Ó}�Ò®��ËãË°ºº­�
SÈÏÓº� m©¹ºãÓ«�
� ÓÈ� l|��ªãË�
äËÓ�È²���º�°Ò°�Ëä©�ÓÈ�}SÒ°�ÈããË
Ò� m²º�«�ÒË� m� ÓÒ²� ÈÓÈãº�ºm©Ë
,3�}ºä¹ºÓËÓ�©� ÒÏ�º�ºmã«��� ¹º
l|���Ë²Óºãº�Ò«ä�

vãË��Ë�� º�äË�Ò�
�� ��º� ­ºã
�
	ÒÓ°�mº��ÒÏÈ®Ó��ËÓ�Sºm�«mã«���
°«� 	ÒSº}º¹SºÁÒã
Ó©äÒ� ¹SË��
¹SÒ«�Ò«äÒ�� }º�ºS©Ë� ÓË� °m«ÏÈÓ©
ºS�ÈÓÒÏÈ�ÒºÓÓº� °� ¹SË�¹SÒ«�Ò«�
äÒ�SÈÏSÈ­º��Ò}ÈäÒ�3wk��Ò�º­©��
Óº�Ò²�°¹Ë�ÒÈãÒ°�©�ÓË�ÏÓÈ���°¹Ë�
�ÒÁÒ}Ò� ¹SÒäËÓËÓÒ«� ¹SË�ÒÏÒºÓ�
Ó©²� ÈÓÈãº�ºm©²� ÒÓ�ËSÁË®°ºm� m
}ºÓ}SË�Óº®�È¹¹ÈSÈ��SË���ºª�ºä�
¹SÒ� °ºÏ�ÈÓÒÒ� �Ï}º°¹Ë�ÒÈãÒÏÒSº�
mÈÓÓ©²�ÈÓÈãº�ºm©²�jv�ÓËº­²º�Ò�
äº��Ë°ÓºË�mÏÈÒäº�Ë®°�mÒË��¹ºãÓºË
mÏÈÒäº¹ºÓÒäÈÓÒË�SÈÏSÈ­º��Ò}ºm
3wk�Ò�jv��¹º°�º«ÓÓºË�º­°�Î�Ë�
ÓÒË� mºÏÓÒ}È��Ò²� �Ë²ÓÒ�Ë°}Ò²
¹Sº­ãËä�°���Ë�ºä�mºÏäºÎÓº°�Ë®
m©­SÈÓÓº®� ¹ºã�¹Sºmº�ÓÒ}ºmº®
�Ë²Óºãº�ÒÒ�

zºÓ�Ë¹�Ò«� ­ÈÏºm©²� äÈ�SÒ��
Ó©²� }SÒ°�Èããºm� �rlz�� ¹SË�¹º�
ãÈ�ÈË��¹SË�mÈSÒ�Ëã
ÓºË�ÒÏ�º�ºm�
ãËÓÒË� ¹ºã�¹Sºmº�ÓÒ}ºm©²� ¹ãÈ�
°�ÒÓ�°º�°ÁºSäÒSºmÈÓÓº®�äÈ�SÒ�
�Ë®�ÓË°ºË�ÒÓËÓÓ©²�­ÈÏºm©²�«�Ë�
Ë}�� È� �È}ÎË� ÓÈãÒ�ÒË� ­Ò­ãÒº�Ë}Ò
°�ÈÓ�ÈS�Ó©²� ªãËäËÓ�ºm� Ò� }ºä�
¹ãË}°È�¹Sº�SÈää��ã«�°²Ëäº�Ë²ÓÒ�
�Ë°}º�º�Ò��º¹ºãº�Ò�Ë°}º�º�¹Sº�
Ë}�ÒSºmÈÓÒ«� ¹ºã�ÏÈ}ÈÏÓ©²� jv
>�Û�@��zÈÎ�È«�­ÈÏºmÈ«�«�Ë®}È�°º�
°�ºÒ�� ÒÏ� ÓË°ºË�ÒÓËÓÓ©²� È}�Òm�

����SÒ�¹ËSËmº�Ë��¹º�mºÏäºÎÓº°�Ò��Ò°�
¹ºã
ÏºmÈã°«�°ãºmÈS
�>�@�



 ÁSÀÌÎÂ�¨��¨���¤ÂÎSÍÈÊÎÂ�®��¢�� *�²ÅÍÄÅÍÖÈÈ�È�ÏSÎÁËÅÌÛ�ÏSÎÅÊÒÈSÎÂÀÍÈß�ÏSÅÖÈÇÈÎÍÍÛÕ�ÀÍÀËÎÃÎÂÛÕ�ÈÍÒÅSÔÅÉÑÎÂ

sks|��j�ljzc|vjv�plskÐ��ptsjzk��¢��������� ��

Ó©²�Ò�¹È°°ÒmÓ©²�ªãËäËÓ�ºm��°º�
Ë�ÒÓËÓÒ«� äËÎ��� }º�ºS©äÒ� m©�
¹ºãÓ«��� m� }SËäÓÒËmº®� äÈ°�ËS�
°}º®�� v¹Ë�ÒÈãÒÏÈ�Ò«� rlz� º°��
�Ë°�mã«Ë�°«� ÁºSäÒSºmÈÓÒËä� �º�
¹ºãÓÒ�Ëã
Ó©²� �Ë²Óºãº�Ò�Ë°}Ò²
°ãºËm�äËÎ°ºË�ÒÓËÓÒ®� �äË�ÈããÒ�
ÏÈ�ÒÒ��Ò�äËÎ°ãº®Ó©²�}ºÓ�È}�ºm�
iã«�ª�º�º�ÓËº­²º�ÒäÈ�SÈÏSÈ­º�}È
Ò� ÒÏ�º�ºmãËÓÒË� �º¹ºãÓÒ�Ëã
Ó©²
	È­ãºÓºm���Ò°ãº�}º�ºS©²��ºSÈÏ�
�º�äËÓ
	Ë���Ëä��ã«�ÏÈ}ÈÏÓ©²�jv�
rÒ­ãÒº�Ë}È�ªãËäËÓ�ºm�°º�ËSÎÒ�
m°�� ÓËº­²º�Òä��� �ã«� ¹SºË}�Ò�
SºmÈÓÒ«�ÒÓÁºSäÈ�Ò���È�ÒäËÓÓº�
°²Ëä��ªãË}�SÒ�Ë°}���¹SÒÓ�Ò¹Ò�
Èã
Ó��� �vtw���� SËÏ�ã
�È�©�ÒÏ�
äËSËÓÒ®�ÒãÒ�äº�ËãÒSºmÈÓÒ«�¹È�
SÈäË�Sºm���º¹ºãº�Ò�Ë°}ÒË��ËS�Ë�
ÎÒ��{�ÏÓÈ�Ò�Ëã
Óº®�°�Ë¹ËÓÒ�°º�
°�Èm� ­Ò­ãÒº�Ë}Ò� º¹SË�Ëã«Ë�°«
ª}°¹ËS�Ó©ä�¹��Ëä�Ò�m}ã��ÈË���Ë
ªãËäËÓ�©�� }º�ºS©äÒ� ¹SÒm©}ãÒ
º¹ËSÒSºmÈ�
�SÈÏSÈ­º��Ò}Ò�ÈÓÈãº�
�ºm©²�°Ò°�Ëä�ÓÈ�º°ÓºmË�jv�äÈãº®
Ò� °SË�ÓË®� °�Ë¹ËÓÒ� ÒÓ�Ë�SÈ�ÒÒ�
wãËäËÓ�©� ­Ò­ãÒº�Ë}Ò� °¹SºË}�Ò�
SºmÈÓ©��ã«�}ºÓ}SË�Óº�º�rlz��¹º�
ª�ºä���º¹ºãº�Ò�Ë°}ÒË��ËS�ËÎÒ�°º�
�ËSÎÈ�� �ºã
}º� °ãºÒ� °¹Ë�ÒÈãÒÏÈ�
�ÒÒ��Ò�¹SÒäËÓËÓÒË�ªãËäËÓ�ºm�­Ò­�
ãÒº�Ë}Ò�mºÏäºÎÓº�m�rlz�°�º�Ò�
ÓÈ}ºmº®�°�S�}��Sº®�«�Ë®}Ò��rÒ­�
ãÒº�Ë}È� ªãËäËÓ�ºm� Ò� }ºä¹ãË}°
¹Sº�SÈää� ¹SºË}�ÒSºmÈÓÒ«� �º°�
��¹Ó©�¹º�SË­Ò�Ëã«ä��{�SËÏ�ã
�È�
�Ë�¹SºË}�ÒSºmÈÓÒË�¹ºã�ÏÈ}ÈÏÓº®
jv� äºÎË�� º°��Ë°�mã«�
°«� }È}
m �ÒÏÈ®Ó��ËÓ�SË���È}�Ò�ÓÈ�¹SË��
¹SÒ«�ÒÒ��SÈÏSÈ­È�©mÈ��Ëä�3wk�
ÓÈ��SºmÓË�ªãËäËÓ�ºm�rlz�Ò�ÒãÒ
ªãËäËÓ�ºm�­Ò­ãÒº�Ë}Ò��Óº�ÒÏ�º�
�ºmãËÓÒË� m°Ë��È� ¹SºÒ°²º�Ò�� m
}SËäÓÒËmº®� äÈ°�ËS°}º®�� {� ¹º�
°ãË�ÓÒË��º�©�¹º«mÒãÈ°
��ËÓ�ËÓ�
�Ò«� }� ÒÏäËÓËÓÒ�� mÏÈÒäº�Ë®°��
mÒ«� ¹SÒ� °ºÏ�ÈÓÒÒ� ¹ºã�ÏÈ}ÈÏÓ©²
jv�� �È}�� mºÏSº°	È«� °ãºÎÓº°�

¹SºË}�ºm�¹ºã�ÏÈ}ÈÏÓ©²�jv��SË�
­�Ë�� ¹SÒäËÓËÓÒ«� °¹Ë�ÒÈã
Ó©²
�ºSº�º°�º«�Ò²� È¹¹ÈSÈ�Ó©²� Ò
¹Sº�SÈääÓ©²�°SË�°�m�SÈÏSÈ­º�}Ò
�º¹ºãº�ÒÒ��ÓË�º°��¹Ó©²�äÓº�Òä
¹SË�¹SÒ«�Ò«ä�� SÈÏSÈ­È�©mÈ��Òä
3wk��{�°m«ÏÒ�°�ª�Òä�¹SºË}�ÒSº�
mÈÓÒË�¹ºã�ÏÈ}ÈÏÓ©²�jv��ËãË°º�

º­SÈÏÓº� ¹Sºmº�Ò�
� ÓÈ� ¹SË�¹SÒ�
«�Ò«²�ÒÏ�º�ºmÒ�Ëã«²� jv� ÒãÒ� m
�ÒÏÈ®Ó��ËÓ�SÈ²�

|°ÓºmÓºË� º�ãÒ�ÒË� °�S�}��S�
Óº®�jv�>������@�º��rlz�ÏÈ}ã��
�ÈË�°«�m��ºä����º�ÓË}º�ºS©Ë�°º�
Ë�ÒÓËÓÒ«� ªãËäËÓ�ºm� m©¹ºãÓËÓ©
ÏÈSÈÓËË�� vãË�ºmÈ�Ëã
Óº�� °�S�}�
��SÓ©Ë�jv� ¹SË�°�Èmã«��� °º­º®
°¹SºË}�ÒSºmÈÓÓ���Ò�ÒÏ�º�ºmãËÓ�
Ó���¹ºã�¹Sºmº�ÓÒ}ºm���¹ãÈ°�Ò�
Ó��°�m°�SºËÓÓ©äÒ�­ãº}ÈäÒ�¹Èä«�
�Ò��ÒÓ�ËSÁË®°ÈäÒ�mmº�È�m©mº�È�
Á�Ó}�ÒºÓÈã
Ó©äÒ� ÈÓÈãº�ºm©äÒ
­ãº}ÈäÒ�Ò�äÈ�SÒ�Ë®�ÓË°ºË�ÒÓËÓ�
Ó©²� ªãËäËÓ�ºm�� iã«� °¹Ë�ÒÈãÒÏÈ�
�ÒÒ� °�S�}��SÓ©²� jv� �È}ÎË� Ò°�
¹ºã
Ï���°«��º¹ºãÓÒ�Ëã
Ó©Ë�	È­�
ãºÓ©��Óº�¹SºË}�ÒSºmÈÓÒË�m©¹ºã�
Ó«Ë�°«� ÓÈ� �SºmÓË� ­ãº}ºm�� �SÒ
ª�ºä��È°�º��}ÈÏ©mÈ������º�°�S�}�
��SÓ©Ë� jv� ÒäË��� ÈS²Ò�Ë}��S�
�äºSË�äº��ãË®���VHD�RI�PRGXOHV��¹º
°SÈmÓËÓÒ�� °� �äºSËä� mËÓ�ÒãË®�
�VHD�RI�JDWHV��äÓº�Ò²�rlz�

j°¹ºã
ÏºmÈÓÒË�m�°�S�}��SÓ©²
jv�Ò�rlz�SÈÓËË�È¹Sº­ÒSºmÈÓ�
Ó©²�­ãº}ºm��äËÓ
	ÈË��SÒ°}�¹Sº�
Ë}�ÒSºmÈÓÒ«�Ò��SË­ºmÈÓÒ«�}�}mÈ�
ãÒÁÒ}È�ÒÒ� SÈÏSÈ­º��Ò}ºm�jv�� È
ÓÈãÒ�ÒË��º�ÓÈ�ÈãÈ�ª�È¹È�¹SºË}�Ò�
SºmÈÓÒ«� ¹º��Ò� ¹ºãÓº°�
�� °ÁºS�
äÒSºmÈÓÓ©²�¹ºã�¹Sºmº�ÓÒ}ºm©²
¹ãÈ°�ÒÓ� °º}SÈ�ÈË�� mSËä«� ÒÏ�º�
�ºmãËÓÒ«�¹ºã�ÏÈ}ÈÏÓ©²�jv��j°�
²º�Ó©Ë�¹ãÈ°�ÒÓ©�rlz�Ò�°�S�}�
��SÓ©²� jv� ÒÏ�º�ºmã«��� äÈ°°º�
m©ä�°¹º°º­ºä����º��äËÓ
	ÈË��Ò²
°Ë­Ë°�ºÒäº°�
�� |�ÓÈ}º� °��Ë°��
m���ÒË� ÈÓÈãº�ºm©Ë� ­ãº}Ò�� }È}
¹SÈmÒãº���ÓÒmËS°Èã
Ó©�Ò��È°�º�ÓË
�°�SÈÒmÈ��� SÈÏSÈ­º��Ò}ºm� ¹SË�
�ÒÏÒºÓÓ©²� ÈÓÈãº�ºm©²� ÒÓ�ËS�
ÁË®°ºm� ÏÓÈ�ËÓÒ«äÒ� ¹ÈSÈäË�Sºm�
zSºäË��º�º��ºSÒËÓ�È�Ò«�ÓÈ�¹Sº�
ÒÏmº�°�mº� °ãºÎÓºÁ�Ó}�ÒºÓÈã
�
Ó©²�ÒÏ�ËãÒ®�¹SÒmËãÈ�}��ºä�����º
­ºã
	ÒÓ°�mº� rlz� Ò� °�S�}��S�
Ó©²� jv� m©¹ºãÓËÓ©� ¹º� l|��
�Ë²Óºãº�Ò«ä�Ò�ÒäË���¹SÒ°��ÒË
l|��ªãËäËÓ�Èä� ÓË�º°�È�}Ò�
�ºã
}º�ÓË}º�ºS©Ë�}ºä¹ÈÓÒÒ�¹SË��
ãÈ�È���rlz��ã«�¹SºË}�ÒSºmÈÓÒ«
¹SË�ÒÏÒºÓÓ©²� ÈÓÈãº�ºm©²� jv�
ÓÈ¹SÒäËS� °ËäË®°�mº� 4XLFN� &KLS
ÁÒSä©� 0D[LP�� °ËSÒ«� ­ÈÏºm©²

}SÒ°�Èããºm�����6HULHV�&KLSV�ÁÒS�
ä©� $UUD\� 'HVLJQ� ,QF�� >��@� ÒãÒ
krlzB��B��>������@�

�kjv� >���� ��@� ¹º� °¹º°º­Èä
°¹Ë�ÒÈãÒÏÈ�ÒÒ� ¹º�º­Ó©�	ÒSº}º
ÒÏmË°�Ó©ä�¹Sº�SÈääÒS�Ëä©ä�ãº�
�Ò�Ë°}Òä�jv��)3*$�Û�)LHOG�3UR�
JUDPPDEOH�*DWH�$UUD\V���{��kjv
ÏÈ�ÈÓÒË� �SË­�Ëä©²� ÈÓÈãº�ºm©²
Á�Ó}�Ò®� º°��Ë°�mã«Ë�°«� ¹º�SË�
­Ò�ËãËä�¹Sº�SÈääÓ©ä�¹��Ëä�­ËÏ
��È°�Ò«� }SËäÓÒËmº®� äÈ°�ËS°}º®
Ò��ÒÏÈ®Ó��ËÓ�SÈ��sÈÒ­ºãËË�ÒÏmË°��
Ó©� °SË�Ò� ÓÒ²� °ãË����ÒË�� LV3$&
�,Q�6\VWHP� 3URJUDPPDEOH� $QDORJ
&LUFXLW��}ºä¹ÈÓÒÒ�/DWWLFH�6HPLFRQ�
GXFWRU��)3$'� �)LHOG� 3URJUDPPDEOH
$QDORJ� 'HYLFHV�� }ºä¹ÈÓÒÒ� )DVW
$QDORJ� 6ROXWLRQ�� )3$$� }ºä¹ÈÓÒÒ
$QDGLJP�

�kjv�¹SÒ�äÒÓÒäÈã
Ó©²�ÏÈ�
�SÈ�È²�º­Ë°¹Ë�ÒmÈ���äÈ}°ÒäÈã
�
Ó����Ò­}º°�
�¹SºË}�ÒSºmÈÓÒ«��m
�È°�Óº°�Ò��­©°�S���°¹Ë�ÒÈãÒÏÈ�
�Ò�� �SË­�Ëä©²� Á�Ó}�Ò®�� ¹Sº�
�SÈääÓºË� ÒÏäËÓËÓÒË� ²ÈSÈ}�ËSÒ�
°�Ò}��mºÏäºÎÓº°�
�ÓËº�Óº}SÈ�Óº�
�º� ¹ËSË¹Sº�SÈääÒSºmÈÓÒ«�� w�º
�äËÓ
	ÈË��SÒ°}�¹SºË}�ÒSºmÈÓÒ«�
¹ºÏmºã«Ë��ª}°¹ËSÒäËÓ�Èã
Óº�È¹�
Sº­ÒSºmÈ�
�ÓË°}ºã
}º�mÈSÒÈÓ�ºm
º�Óº�º� ÒÏ�ËãÒ«�� ¹SË�º°�Èmã«Ë�
�ÓÒ}Èã
Ó��� mºÏäºÎÓº°�
� ¹ºã��
�ËÓÒ«� º�ãÒ�È��Ò²°«� Á�Ó}�Ò®
Ò�ÒãÒ� ¹ÈSÈäË�Sºm� m� SÈÏãÒ�Ó©Ë
äºäËÓ�©�mSËäËÓÒ�ÓÈ�º�Óº®�Ò��º®
ÎË�jv�¹��Ëä�ÒÏäËÓËÓÒ«� �¹SÈm�
ã«��Ë®�ÒÓÁºSäÈ�ÒÒ�

sË�º°�È�}ºä�m°Ë²�¹Sº�SÈääÒ�
S�Ëä©²�jv�«mã«Ë�°«�ÓÒÏ}È«�ª}º�
ÓºäÒ�Ë°}È«� ªÁÁË}�ÒmÓº°�
� ¹SÒ
°SË�ÓË®� Ò� ­ºã
	º®� °ËSÒ®Óº°�Ò
m©¹�°}È����º�°m«ÏÈÓº�°��Û��}SÈ��
Óº®�ÒÏ­©�º�Óº°�
��Ò²�ªãËäËÓ�ºm
>��@���ÓÒmËS°Èã
Óº°�
��kjv�ÏÈ�
�S��Ó«Ë���È�mº�äÓº�Ò²�°ã��È«²�Ò°�
}ã��ÈË��SËÈãÒÏÈ�Ò��¹SË�ÒÏÒºÓ�
Ó©²� ÈÓÈãº�ºm©²� ²ÈSÈ}�ËSÒ°�Ò}�
iÈÎË� º°ÓºmÓºË� ¹SËÒä��Ë°�mº
�mºÏäºÎÓº°�
�äÓº�º}SÈ�Óº�º�¹Ë�
SË¹Sº�SÈääÒSºmÈÓÒ«��äºÎË��º��
SÈÓÒ�Ò�
�Ò²�¹SÒäËÓËÓÒË�m�ÎË°��
}Ò²� �°ãºmÒ«²� ª}°¹ã�È�È�ÒÒ�� �È}
}È}��º¹�°}ÈË��¹º«mãËÓÒË��ËÁË}�
�ºm� °Èäº¹SºÒÏmºã
Óº�º� ÒÏäËÓË�
ÓÒ«�mÓ��SËÓÓÒ²�°m«ÏË®�



sks|��j�ljzc|vjv�plskÐ��ptsjzk��¢�����������

*�½«¥¬¥­²»�¬­±²� *

zSºäË� �º�º�� ÓËº­²º�Òäº� ��Ò�
�©mÈ�
����º�°�ºÒäº°�
�ÏÈS�­ËÎÓ©²
¹Sº�SÈääÒS�Ëä©²�jv��ã«�ÎË°��
}Ò²��°ãºmÒ®�ª}°¹ã�È�È�ÒÒ�m��Ë�
°«�}Ò�°º�ÓÒ�SÈÏ�¹SËm©	ÈË��°�ºÒ�
äº°�
�ÈÓÈãº�Ò�Ó©²�jv�}ºääËS�
�Ë°}º�º�Ò°¹ºãÓËÓÒ«��È�Ò²�¹SÒäË�
ÓËÓÒË�m�S«�Ë�ÒÏ�ËãÒ®�°¹Ë�ÒÈã
Óº�º
ÓÈÏÓÈ�ËÓÒ«� º�SÈÓÒ�ËÓº� ÓºSäÈ�
�ÒmÓ©äÒ� �º}�äËÓ�ÈäÒ� >��@�� �È�
}Òä� º­SÈÏºä�� ÓÈ� �kjv� äºÎÓº
­©°�Sº� Ò� ªÁÁË}�ÒmÓº� ¹SºmË°�Ò
äÈ}Ë�ÒSºmÈÓÒË� ÈÓÈãº�ºmº�º� ÒÓ�
�ËSÁË®°È��¹SÒ�º�Óº�º��ºã
}º��ã«
º­Ë°¹Ë�ËÓÒ«� �SË­�Ëäº�º� Á�Ó}�
�ÒºÓÒSºmÈÓÒ«��{��Èã
ÓË®	Ëä��È�
}ºË�ÒÏ�ËãÒË�ÓËº­²º�Òäº�º¹�ÒäÒ�
ÏÒSºmÈ�
�Ò�SËÈãÒÏºmÈ�
�ÓÈ�º�Ë�Ë�
°�mËÓÓºä�rlz�ÒãÒ�m�mÒ�Ë�ÏÈ}ÈÏ�
Óº®�jv��vãºÎÒm	È«°«�m�º­ãÈ°�Ò
¹Sº�SÈääÒS�Ëä©²� jv� °Ò��È�Ò«
¹SÒmËãÈ� }� °ºÏ�ÈÓÒ�� �Ë²Óºãº�ÒÒ
ÏÈäË�ËÓÒ«� Òä¹ºS�Ó©²� ¹Sº�SÈä�
äÒS�Ëä©²� jv� º�Ë�Ë°�mËÓÓ©äÒ
rlz� >��@�� ªãËäËÓ�©� }º�ºSº®
äºÎÓº�Ò°¹ºã
ÏºmÈ�
��ã«�ÈÓÈãº�
�ºm©²�¹SÒäËÓËÓÒ®�

�SºmË�ËÓÓ©®�ÈÓÈãÒÏ�¹º}ÈÏ©�
mÈË�����º�ÒÏ�º�ºmãËÓÒË�¹SË�ÒÏÒ�
ºÓÓ©²� ÈÓÈãº�ºm©²� ÒÓ�ËSÁË®°ºm
mºÏäºÎÓº� m� mÒ�Ë� ÏÈ}ÈÏÓ©²� jv
ÒãÒ�ÓÈ�rlz��~È}ÈÏÓ©Ë�jv�ÒäË�
���ã��	ÒË��Ë²ÓÒ�Ë°}ÒË�²ÈSÈ}�Ë�
SÒ°�Ò}Ò� Ò� äËÓ
	��� °Ë­Ë°�ºÒ�
äº°�
� }ÈÎ�º�º� }SÒ°�ÈããÈ� ¹SÒ
äÈ°°ºmºä� ¹SºÒÏmº�°�mË�� º�ÓÈ}º
äÈ�ËSÒÈã
Ó©Ë� Ò� mSËäËÓÓ©Ë� ÏÈ�
�SÈ�©�ÓÈ�Ò²�SÈÏSÈ­º�}���ºmºã
Óº
ÏÓÈ�Ò�Ëã
Ó©��rºãËË��º�º��Ò²�¹Sº�
Ë}�ÒSºmÈÓÒË� �SË­�Ë�� ¹SÒäËÓË�
ÓÒ«� �ºSº�º°�º«�Ë�º� ¹Sº�SÈää�
Óº�º�º­Ë°¹Ë�ËÓÒ«���º�ª}ºÓºäÒ�
�Ë°}Òä�°ºº­SÈÎËÓÒ«ä�­ºãËË�m©�
�º�Óº� ¹SÒäËÓËÓÒË� rlz�� }º�º�
S©Ë� �ºãÎÓ©� ­©�
� �ºSÈ­º�ÈÓ©
�ã«� m©°º}º�º�Óº�º� m©¹ºãÓËÓÒ«
ÈÓÈãº�ºm©²�Á�Ó}�Ò®�

{©­ºS��Ë²Óºãº�ÒÒ�ÒÏ�º�ºmãËÓÒ«

tÈSÈ}�ËSÒ°�Ò}Ò� ÈÓÈãº�ºm©²
­ãº}ºm� º­©�Óº� �²��	È��°«� ¹SÒ
�äËÓ
	ËÓÒÒ� SÈÏäËSºm� ªãËäËÓ�
�ºm���ÈÎË�m�ÈãÒ�º��¹SË�Ëã
Óº�mºÏ�
äºÎÓ©²��Ò�¹SÒ�ª�ºä��°ãºÎÓ«Ë�°«
¹SºË}�ÒSºmÈÓÒË� ¹SË�ÒÏÒºÓÓ©²
ÈÓÈãº�ºm©²�ÒÓ�ËSÁË®°ºm��{�°m«ÏÒ

°� ª�Òä� ¹SÒ� m©­ºSË� �Ë²Óºãº�ÒÒ
ÒÏ�º�ºmãËÓÒ«� ¹º°ãË�ÓÒ²� ��Ò�©�
mÈ���°ãË����ÒË�ÁÈ}�ºS©�
z ÓºäËÓ}ãÈ��S�� Ò� ¹ÈSÈäË�S©
ÒÓ�Ë�SÈã
Ó©²�ªãËäËÓ�ºm�

z È�Ë}mÈ�Óº°�
�Ò��º�Óº°�
�äº�Ë�
ãË®�ªãËäËÓ�ºm�

z �º°��¹Óº°�
� �ã«� Ò°¹ºã
ÏºmÈ�
ÓÒ«� ¹SÒ�¹SºË}�ÒSºmÈÓÒÒ� È¹�
Sº­ÒSºmÈÓÓ©²� °²ËäÓº��º¹º�
ãº�Ò�Ë°}Ò²�SË	ËÓÒ®�

z mºÏäºÎÓº°�
� Ò� ªÁÁË}�Òm�
Óº°�
� º�ÓºmSËäËÓÓº®�SËÈãÒ�
ÏÈ�ÒÒ� ÈÓÈãº�ºm©²� Ò� �ÒÁSº�
m©²�Á�Ó}�Ò®�

z äÈ}°ÒäÈã
Ó©®� SÈÏäËS� ¹ºã��
¹Sºmº�ÓÒ}ºmº®�¹ãÈ°�ÒÓ©�

z °Ë­Ë°�ºÒäº°�
� Ò� °Sº}Ò� ÒÏ�º�
�ºmãËÓÒ«�¹ÈS�Ò®�¹ãÈ°�ÒÓ�

z °SË�ÓÒ®�¹Sº�ËÓ��m©²º�È��º��
Ó©²�}SÒ°�Èããºm��Ò¹ºm©²�SÈÏ�
äËSºm�

z °�È­Òã
Óº°�
��Ë²Óºãº�Ò�Ë°}º�
�º� ¹Sº�Ë°°È� Ò� mº°¹SºÒÏmº�Ò�
äº°�
�Ë�º�¹ÈSÈäË�Sºm�

z °�º®}º°�
�ªãËäËÓ�ºm�}�mÓË	�
ÓÒä�mºÏ�Ë®°�mÒ«ä�
sÈÒ­ºã
	��� °ãºÎÓº°�
� ¹SÒ

SÈÏSÈ­º�}Ë�¹SË�ÒÏÒºÓÓ©²�ÈÓÈãº�
�ºm©²�ÒÓ�ËSÁË®°ºm�¹SË�°�Èmã«Ë�
m©­ºS�ÓºäËÓ}ãÈ��S©�Ò�¹ÈSÈäË��
Sºm� È}�ÒmÓ©²� ªãËäËÓ�ºm�� }º�º�
S©®�ÓËmºÏäºÎÓº�¹SÈmÒã
Óº�°�Ë�
ãÈ�
� ­ËÏ� º�ËÓ}Ò� �º¹�°�Òäº®� ¹º�
�SË	Óº°�Ò�m©¹ºãÓËÓÒ«��SË­�Ëäº®
ÈÓÈãº�ºmº®�Á�Ó}�ÒÒ�Ò�m©«mãËÓÒ«
ÓÈÒ­ºãËË� ÏÓÈ�Òä©²� Ò°�º�ÓÒ}ºm
¹º�SË	Óº°�Ò�
{°Ë� ¹º�SË	Óº°�Ò� äºÎÓº� �°�

ãºmÓº�SÈÏ­Ò�
�ÓÈ��Ë�©SË��S�¹¹©
>��@�� °�È�Ò�Ë°}ÒË�� �ÒÓÈäÒ�Ë�
°}ÒË�� °ã��È®Ó©Ë� Ò� º­�°ãºmãËÓ�
Ó©Ë� �Ë�ËSäÒÓÒSºmÈÓÓ©äÒ� ¹º�
äË²ÈäÒ�ÁºÓºä�
{� Ò�ËÈã
Óºä� °ã��ÈË� ��º�ÓºË�

m©¹ºãÓËÓÒË� ÈÓÈãº�ºmº®� Á�Ó}�
�ÒÒ��ºãÎÓº�º°��Ë°�mã«�
°«��ã«
ã�­©²�°Ò�ÓÈãºm�mÓË�ÏÈmÒ°Òäº°�Ò
º��Ò²�ÁºSä©�Ò�Èä¹ãÒ���©��vãºÎ�
Óº°�
�m©¹ºãÓËÓÒ«�ª�º�º��°ãºmÒ«
¹SÒmËãÈ� }� �ºä��� ��º� m� °ËSÒ®Óº
m©¹�°}ÈËä©²��ÓÒmËS°Èã
Ó©²�jv
äÈãÈ«�¹º�SË	Óº°�
��º°�Ò�ÈË�°«�m
º�SÈÓÒ�ËÓÓº®� º­ãÈ°�Ò� ¹ÈSÈäË��
Sºm�m²º�Ó©²�°Ò�ÓÈãºm��m�°ºº�mË��
°�mÒÒ� °� }º�ºSº®� Ò²� �º¹�°�Òäº

}ãÈ°°ÒÁÒ�ÒSºmÈ�
� °ãË����Òä
º­SÈÏºä�

z ¹SË�ÒÏÒºÓÓ©Ë��²ÈSÈ}�ËSÒÏ���
�ÒË°«�²ºSº	ÒäÒ�°�È�Ò�Ë°}Ò�
äÒ� ¹ÈSÈäË�SÈäÒ� Ò� äÈã©ä
�SºmÓËä�	�äÈ�

z 	ÒSº}º¹ºãº°Ó©Ë�� º­Ë°¹Ë�Ò�
mÈ��ÒË� �SË­�Ëä©Ë� äÈãº°Ò��
ÓÈã
Ó©Ë� ¹ÈSÈäË�S©� m�	ÒSº�
}º®�¹ºãº°Ë��È°�º��

z ­©°�Sº�Ë®°�m���ÒË���ã«�º­�
SÈ­º�}Ò�°Ò�ÓÈãºm�°�­ºã
	º®
Èä¹ãÒ���º®� Ò� }ºSº�}ÒäÒ
ÁSºÓ�ÈäÒ��

�SË�ÒÏÒºÓÓ©Ë� ÈÓÈãº�ºm©Ë
ÒÓ�ËSÁË®°©� «mã«��°«� ÒÏ�ËãÒ«�
äÒ��¹SË�ÓÈÏÓÈ�ËÓÓ©äÒ��ã«�SÈ­º�
�©�°�}ºÓ}SË�Ó©äÒ�Ò°�º�ÓÒ}ÈäÒ
°Ò�ÓÈãºm��|��ÓÒ²��SË­�Ë�°«�º­Ë°�
¹Ë�ËÓÒË�äÈãº®�¹º�SË	Óº°�Ò�m�ÏÈ�
�ÈÓÓº®�º­ãÈ°�Ò�¹ÈSÈäË�Sºm�m²º��
Óº�º�°Ò�ÓÈãÈ��{�°m«ÏÒ�°�ª�Òä�ÓË�
º­²º�Òä�¹ºÒ°}�}ºä¹SºäÒ°°È�äË�
Î��� °�È�Ò�Ë°}ÒäÒ� ¹ÈSÈäË�SÈäÒ�
�SºmÓËä�	�äÈ��¹ºãº°º®�¹Sº¹�°�
}ÈÓÒ«� Ò� °}ºSº°�
�� ÓÈSÈ°�ÈÓÒ«�
�ºª�ºä��ÈÓÈãº�ºm©Ë�ÒÓ�ËSÁË®°©
äº����ÓË�°ºº�mË�°�mºmÈ�
�ÓÒ�º��
Óºä��ÒÏ��}ÈÏÈÓÓ©²�}ãÈ°°ºm�

|°ÓºmÓ©äÒ�°¹º°º­ÈäÒ��äËÓ
�
	ËÓÒ«� °�È�Ò�Ë°}º®� ¹º�SË	Óº°�Ò
«mã«��°«�� �ã��	ËÓÒË� ¹ÈSÈäË�Sºm
ªãËäËÓ�ºm��°²Ëäº�Ë²ÓÒ�Ë°}ºË��°º�
mËS	ËÓ°�mºmÈÓÒË�ÈÓÈãº�ºm©²��Ï�
ãºm�� mmË�ËÓÒË� }ºSSË}�ÒS���Ò²
�Ë¹Ë®� �ã«� ¹º�°�Sº®}Ò� ¹ÈSÈäË��
Sºm�jv�¹SÒ�ÒÏäËSËÓÒ«²�ÓÈ�¹ºã��
¹Sºmº�ÓÒ}ºmº®�¹ãÈ°�ÒÓË�Ò�m�}ºS�
¹�°Ë�

�SÒ� Ò°¹ºã
ÏºmÈÓÒÒ� ÈÓÈãº�º�
m©²�­ãº}ºm�°�|v�°�È�Ò�Ë°}ÒË�¹º�
�SË	Óº°�Ò� ­ãº}ºm��ËãË°ºº­SÈÏÓº
�äËÓ
	È�
� �ºã
}º� �º� �SºmÓ«�
°SÈmÓÒäº�º�°�¹º�SË	Óº°�
���mÓº�
°Òäº®�ªãËäËÓ�ÈäÒ�|v��iÈã
ÓË®�
	ËË� �ã��	ËÓÒË� ÈÓÈãº�ºm©²� ­ãº�
}ºm�¹SÒmË�Ë��}��°ãºÎÓËÓÒ��°²Ëä©
Ò���Ëä� °Èä©ä�� }� °ÓÒÎËÓÒ�� ÓÈ�
�ËÎÓº°�Ò� Ò� �²��	ËÓÒ�� ËË� �È°�
�º�Ó©²�°mº®°�m�­ËÏ�ÏÓÈ�Ò�Ëã
Óº�
�º� �äËÓ
	ËÓÒ«� °�ääÈSÓº®� ¹º�
�SË	Óº°�Ò�

�º�°�Sº®}È�¹ºÏmºã«Ë���äËÓ
�
	Ò�
� }È}� ä�ã
�Ò¹ãÒ}È�ÒmÓ���
�È}�Ò�È��Ò�ÒmÓ���°º°�Èmã«����
°�È�Ò�Ë°}º®� ¹º�SË	Óº°�Ò�� m� �ºä



 ÁSÀÌÎÂ�¨��¨���¤ÂÎSÍÈÊÎÂ�®��¢�� *�²ÅÍÄÅÍÖÈÈ�È�ÏSÎÁËÅÌÛ�ÏSÎÅÊÒÈSÎÂÀÍÈß�ÏSÅÖÈÇÈÎÍÍÛÕ�ÀÍÀËÎÃÎÂÛÕ�ÈÍÒÅSÔÅÉÑÎÂ

sks|��j�ljzc|vjv�plskÐ��ptsjzk��¢��������� ��

�Ò°ãË�mÓº°Òä���Á�Ó}�ÒºÓÈã
Ó©�
äÒ� ªãËäËÓ�ÈäÒ�|v�� w�º� �äËÓ
�
	ËÓÒË��º°�Ò�ÈË�°«�¹SÒ�ÁÒ}°ÒSº�
mÈÓÓº®��Ëä¹ËSÈ��SË��Óº�ÓÈãÒ�ÒË
�Ëä¹ËSÈ��SÓ©²� �SË®Áºm� ¹SÒmº�
�Ò�� }� �²��	ËÓÒ�� ¹ÈSÈäË�Sºm� m
SÈ­º�Ëä� �ÒÈ¹ÈÏºÓË� �Ëä¹ËSÈ��S�
rºãËË� �º�º�� ¹SÒäËÓËÓÒË� ¹º��
°�Sº®}Ò�¹ÈSÈäË�Sºm�ÓÈ�¹ºã�¹Sº�
mº�ÓÒ}ºmº®�¹ãÈ°�ÒÓË�¹SÒmº�Ò��}
�mËãÒ�ËÓÒ�� �S��ºËä}º°�Ò� ÒÏ�º�
�ºmãËÓÒ«�Ò�¹ãº�È�Ò�jv���È}º®
¹º�²º���º¹�°�Òä�m�jv�äÈãº®�°�Ë�
¹ËÓÒ� ÒÓ�Ë�SÈ�ÒÒ� Ò� °Òã
Óº� �°�
ãºÎÓ«Ë�� °ºÏ�ÈÓÒË� ÈÓÈãº�ºm©²
rjv�rjv� °� ­ºã
	Òä� �Ò°ãºä
¹SË�ÒÏÒºÓÓ©²�Á�Ó}�Ò®�

�äËÓ
	Ò�
� °�È�Ò�Ë°}ÒË� ¹º�
�SË	Óº°�Ò�äºÎÓº�¹��Ëä��mËãÒ�Ë�
ÓÒ«�}ºªÁÁÒ�ÒËÓ�È�¹ËSË�È�Ò��º}È
m�°²ËäË�°�º­�Òä�ªäÒ��ËSºä�­Ò¹º�
ã«SÓ©²� �SÈÓÏÒ°�ºSºm� �r���� }S��
�ÒÏÓ©�¹ºãËm©²��SÈÓÏÒ°�ºSºm�����
Ò�m©²º�Óº�º��ÒÁÁËSËÓ�ÒÈã
Óº�
�º�°º¹Sº�ÒmãËÓÒ«��SÈÓÏÒ°�ºSºm�
�ã��	ËÓÒ«� Ò�ËÓ�Ò�Óº°�Ò� ¹ÈSÈ�
äË�Sºm� ªãËäËÓ�ºm�� �äËÓ
	ËÓÒ«
º­�ËäÓ©²� °º¹Sº�ÒmãËÓÒ®� ¹ºã��
¹Sºmº�ÓÒ}ºm©²�º­ãÈ°�Ë®��SÈÓÏÒ�
°�ºSºm�

z�°ºÎÈãËÓÒ���}È}��ÎË�º�äË�È�
ãº°
�� ¹ËSË²º�� }� °�­äÒ}SºäË�Sº�
m©ä�SÈÏäËSÈä�m©Ï©mÈË���mËãÒ�Ë�
ÓÒË� ¹º�SË	Óº°�Ë®� ÈÓÈãº�ºm©²
jv���È}��l|���SÈÓÏÒ°�ºS©�°�äÈ�
ãº®��ãÒÓº®�}ÈÓÈãÈ�ÒäË���­ºã
�
	���}S��ÒÏÓ��Ò�äÈãºË�m©²º�ÓºË
°º¹Sº�ÒmãËÓÒË�Ò°�º}ºm©²�¹ºm�º�
SÒ�ËãË®����º��äËÓ
	ÈË��ä�ã
�Ò¹�
ãÒ}È�ÒmÓ��� °º°�Èmã«����� ¹º�
�SË	Óº°�Ò�¹SÒ�SÈ­º�Ë�ÓÈ�ÓÒÏ}º�
ºäÓ��� ÓÈ�S�Ï}���{� �º�ÎË� mSËä«
ºÓÒ�ÒäË���S«��ÓË�º°�È�}ºm��º��
SÈÓÒ�ÒmÈ��Ò²�Ò²�¹SÒäËÓËÓÒË�m
ÈÓÈãº�ºm©²� ­ãº}È²�� È� ÒäËÓÓº�
ÏÓÈ�Ò�Ëã
Ó©®�SÈÏ­Sº°�¹ºSº�ºmº�
�º�ÓÈ¹S«ÎËÓÒ«�Ò� ��Ëã
Óº®� }S��
�ÒÏÓ©��¹SÒmº�«�Ò®�}�¹º«mãËÓÒ�
­ºã
	º�º�ÓÈ¹S«ÎËÓÒ«�°äË�ËÓÒ«
|��Ò�i���m©°º}Ò®��SºmËÓ
�ÓÒÏ�
}º�È°�º�Óº�º�	�äÈ��Ò¹È���I��ÓË�
°�È­Òã
Óº°�
� SÈ­º�Ë�º� SËÎÒäÈ
m°ãË�°�mÒË��Ëä¹ËSÈ��SÓº�º�Ò�mSË�
äËÓÓº�º� �SË®ÁÈ� ¹ºSº�ºmº�º� ÓÈ�
¹S«ÎËÓÒ«�� °Òã
ÓÈ«� äº��ã«�Ò«
�ãÒÓ©� }ÈÓÈãÈ�� }º�ºSÈ«� ÏÓÈ�Ò�

�Ëã
Óº��äËÓ
	ÈË��m©²º�ÓºË��ÒÁ�
ÁËSËÓ�ÒÈã
ÓºË�°º¹Sº�ÒmãËÓÒË�Ò
�°ÒãËÓÒË� }È°}È�ºm� °� È}�ÒmÓº®
ÓÈ�S�Ï}º®�� sË­ºã
	ÒË� mËS�Ò�
}Èã
Ó©Ë� Ò� �ºSÒÏºÓ�Èã
Ó©Ë� SÈÏ�
äËS©� ¹SÒmº�«�� }� �äËÓ
	ËÓÒ�
¹Sº­ÒmÓº�º� ÓÈ¹S«ÎËÓÒ«�� ��º
�SË­�Ë���äËÓ
	ËÓÒ«�ÓÈ¹S«ÎËÓÒ«
¹Ò�ÈÓÒ«� Ò� �²��	ÈË�� º�Óº	ËÓÒË
°Ò�ÓÈã�	�ä�� È°�Ò�Óº�ÓË�º°�È��
}Ò�°�­äÒ}SºäË�Sºm©²�l|��ªãË�
äËÓ�ºm�äº����­©�
��°�SÈÓËÓ©�ÏÈ
°�Ë�� ¹SÒäËÓËÓÒ«� m� ÈÓÈãº�ºm©²
­ãº}È²��SÈÓÏÒ°�ºSºm�°��ãÒÓº®�}È�
ÓÈãÈ� ­ºã
	Ë®�� �Ëä� m� �ÒÁSºm©²
�ÏãÈ²��|�ÓÈ}º�ª�º�º�ÓË�º°�È�º�Óº
�ã«� m©¹ºãÓËÓÒ«� ¹SË�ÒÏÒºÓÓ©²
ÈÓÈãº�ºm©²�Á�Ó}�Ò®��iÈÎË��ãÈm�
ÓºË�¹SËÒä��Ë°�mº�l|���SÈÓÏÒ�
°�ºSºm��äÈã©®�º­SÈ�Ó©®��º}�ÏÈ�
�mºSÈ�� �S��Óº� Ò°¹ºã
ÏºmÈ�
� m
¹ºãÓº®�äËSË��ã«�ÈÓÈãº�ºm©²�­ãº�
}ºm� m°ãË�°�mÒË� ÓËº­²º�Òäº°�Ò
¹SÒäËÓËÓÒ«� ªãËäËÓ�ºm� ÏÈ�Ò�©
ÏÈ�mºSÈ�º��¹Sº­º«�ªãË}�Sº°�È�Ò�
�Ë°}Òä�ÏÈS«�ºä��}º�ºS©Ë�º­©�Óº
ÒäË��� ��Ë�}��� ¹SËm©	È����
º­SÈ�Ó©®��º}�ÏÈ�mºSÈ�

�äËÓ
	ËÓÒË�SÈÏäËSºm�r���È}�
ÎË� ¹SÒmº�Ò�� }� ¹º«mãËÓÒ�� S«�È
º�SÒ�È�Ëã
Ó©²�¹º°ãË�°�mÒ®��lÈ�
ãÈ«� �ã�­ÒÓÈ� ÏÈãË�ÈÓÒ«� ­ÈÏºmº®
º­ãÈ°�Ò�m©Ï©mÈË��°Òã
ÓºË�mãÒ«�
ÓÒË� }ºããË}�ºSÓº�º� ÓÈ¹S«ÎËÓÒ«
ÓÈ� �ºã�ÒÓ�� È}�ÒmÓº®� ­ÈÏ©�� 3Ë�
Ï�ã
�È�ºä�ª�º�º�«mã«Ë�°«��äËÓ
�
	ËÓÒË� m©²º�Óº�º� �ÒÁÁËSËÓ�Ò�
Èã
Óº�º�°º¹Sº�ÒmãËÓÒ«�Ò�ÓÈ¹S«�
ÎËÓÒ«�°ä©}ÈÓÒ«�r����mËãÒ�ËÓÒË
¹º°ãË�ÓË�º�¹SÒmº�Ò��}��äËÓ
	Ë�
ÓÒ��}ºªÁÁÒ�ÒËÓ�È�¹ËSË�È�Ò��º�
}È��{�r��°�äËã}º®��ã�­ÒÓº®�ÏÈãË�
�ÈÓÒ«�­ÈÏ©��°ÒãÒmÈË�°«�mãÒ«ÓÒË
�º}ºm� SË}ºä­ÒÓÈ�ÒÒ� m� ¹SÒ¹º�
mËS²Óº°�Ó©²� ­ÈÏºm©²� º­ãÈ°�«²�
ÓÈ�ªäÒ��ËSÓºä�}ºÓ�È}�Ë�Ò�m�º­�
ãÈ°�Ò�ªäÒ��ËSÈ����º�°��Ë°�mËÓÓº
�äËÓ
	ÈË��}ºªÁÁÒ�ÒËÓ��¹ËSË�È�
�Ò��º}È��zSºäË��º�º��¹ºã�¹Sºmº��
ÓÒ}ºm©Ë� °�S�}��S©� äÈã©²� �Ëº�
äË�SÒ�Ë°}Ò²� SÈÏäËSºm� ÒäË��
­ºã
	Ò®�SÈÏ­Sº°�¹ÈSÈäË�Sºm�

�È}Òä�º­SÈÏºä��m©°º}È«�¹ãº��
Óº°�
��¹È}ºm}Ò��äÈãÈ«�Ëä}º°�
�Ò
­ºã
	È«� �SÈÓÒ�ÓÈ«� �È°�º�È� °º�
mSËäËÓÓ©²� ÒÓ�Ë�SÈã
Ó©²� r��� }

°ºÎÈãËÓÒ���°ºmäË�ËÓ©�°�ÓÒÏ}Ò�
äÒ� m©²º�Ó©ä� �ÒÁÁËSËÓ�ÒÈã
�
Ó©ä� °º¹Sº�ÒmãËÓÒËä�� ¹Sº­Òm�
Ó©äÒ�ÓÈ¹S«ÎËÓÒ«äÒ�S�Q�¹ËSË²º�
�ºm� Ò� ¹SºäËÎ��}È� }ºããË}�ºS�Û
ªäÒ��ËS��È��È}ÎË�äÈã©ä�ÏÓÈ�ËÓÒ�
Ëä�}ºªÁÁÒ�ÒËÓ�È�¹ËSË�È�Ò��º}È
Ò�Ë�º�°Òã
Ó©ä�°¹È�ºä�m�äÒ}Sº�
SËÎÒäË�

{�¹º°ãË�ÓÒË��º�©�ÏÈäË�Óº�SÈ°�
	ÒSÒãº°
�¹SÒäËÓËÓÒË�m�ÈÓÈãº�º�
m©²� jv� ¹ºãËm©²� �SÈÓÏÒ°�ºSºm
° S�Q�¹ËSË²º�ºä� ������ �-)(7�Û
MXQFWLRQ� ILHOG� HIIHFW� WUDQVLVWRU�� >��@�
{ º�ãÒ�ÒË� º�� l|��ªãËäËÓ�ºm
mãÒ«ÓÒË� ¹ºmËS²Óº°�Ó©²� ªÁÁË}�
�ºm�ÓÈ�º°ÓºmÓ©Ë�²ÈSÈ}�ËSÒ°�Ò}Ò
m�����ÓËÏÓÈ�Ò�Ëã
Óº��{�°m«ÏÒ�°
ª�Òä� ¹SËÒä��Ë°�mºä� ���� ¹º
°SÈmÓËÓÒ��°�l|�����«mã«Ë�°«
äÈã©®� �SºmËÓ
� ÓÒÏ}º�È°�º�Óº�º
	�äÈ�� ­ºãËË� m©°º}È«� °�È­Òã
�
Óº°�
� ¹ÈSÈäË�Sºm�� w}°¹ËSÒäËÓ�
�Èã
Ó©Ë� Ò°°ãË�ºmÈÓÒ«� m©«mÒãÒ�
��º� �Ë�SÈ�È�Ò«� ²ÈSÈ}�ËSÒ°�Ò}
����¹SÒ�SÈ�ÒÈ�ÒºÓÓºä�mºÏ�Ë®�
°�mÒÒ� ÏÓÈ�Ò�Ëã
Óº�äËÓ
	Ë�� �Ëä
l|��ªãËäËÓ�ºm�� �ºSÒÏºÓ�Èã
�
Ó©²� Ò� �ÈÎË� mËS�Ò}Èã
Ó©²� r�� °
�ºÓ}º®� ­ÈÏºmº®� º­ãÈ°�
��� iã«
����ÓË�Ó�ÎÓÈ�ÏÈ�Ò�È�ÏÈ�mºSÈ�º�
¹Sº­º«� ªãË}�Sº°�È�Ò�Ë°}Òä� ÏÈ�
S«�ºä��|ÓÒ�ÒäË���­ºã
	Ò®�º­�
SÈ�Ó©®� �º}� ÏÈ�mºSÈ�� �Ëä� l|�
����º�ÓÈ}º�¹SÒäËÓËÓÒË��m�²ÏÈ�
�mºSÓ©²� }ºÓ°�S�}�Ò®� >��@�� ªÁ�
ÁË}�È� °Èäº}ºä¹ËÓ°È�ÒÒ� �º}È� ÏÈ�
�mºSÈ�>��@�¹ºÏmºã«Ë��¹ºã��Ò�
�º­�
SÈ�Ó©®��º}�ÏÈ�mºSÈ�äËÓËË���Ü���k�

|�äË�Òä����º������Ë²Óºãº�Ò�
�Ë°}Ò� °ºmäË°�Òä©� }È}� °�l|��
ªãËäËÓ�ÈäÒ���È}�Ò�°�r���¹SÒ�Ëä
S�}ÈÓÈã
Ó©®�����º­SÈÏ�Ë��}ºä�
¹ãÒäËÓ�ÈSÓ���¹ÈS��°�mËS�Ò}Èã
�
Ó©ä� Q�S�Q��SÈÓÏÒ°�ºSºä� Ò� ¹º�
Ïmºã«Ë��mº�äÓº�Ò²�°²Ëäº�Ë²ÓÒ�Ë�
°}Ò²�SË	ËÓÒ«²�º�}ÈÏÈ�
°«�º���º�
SÒÏºÓ�Èã
Óº�º� S�Q�S��SÈÓÏÒ°�º�
SÈ��z�°ºÎÈãËÓÒ���°ÒÓ�ËÏÒSºmÈ�

°ãºÎÓºÁ�Ó}�ÒºÓÈã
Ó©Ë� ÈÓÈãº�
�ºm©Ë�jv��ºã
}º�ÓÈ�����}SÈ®ÓË
�«ÎËãº�� Óº� ¹SÒäËÓËÓÒË� ���� m
}È�Ë°�mË�m²º�Óº�º�ªãËäËÓ�È�ÈÓÈ�
ãº�ºm©²�}È°}È�ºm�¹ºÏmºã«Ë��¹º�
ã��Ò�
�ÓºmºË�}È�Ë°�mº�}È}�m�­Ò¹º�
ã«SÓ©²���È}�Ò�m�l|��jv���}ÈÏÈÓ�



sks|��j�ljzc|vjv�plskÐ��ptsjzk��¢�����������

*�½«¥¬¥­²»�¬­±²� *

Ó©Ë�°mº®°�mÈ�����°�Òä�ãÒSºmÈ�
ãÒ�¹º«mãËÓÒË�S«�È�°ºmäË�ËÓÓ©²
����l|�������r���-)(7�026�
-)(7�%-7���Ë²Óºãº�Ò®�
�È}Òä�º­SÈÏºä���ã«�¹SË�ÒÏÒ�

ºÓÓ©²� ÈÓÈãº�ºm©²� ¹SÒäËÓËÓÒ®
¹SË�¹º��Ò�Ëã
ÓËË� °ºmäË�ËÓÓÈ«
�Ë²Óºãº�Ò«��¹ºÏmºã«��È«�º�Óº�
mSËäËÓÓº� ÁºSäÒSºmÈ�
� r�� Ò
�����¹SÒ�Ëä�ÓÈÒ­ºãËË���È�Ó©ä
«mã«Ë�°«�°º�Ë�ÈÓÒË�mËS�Ò}Èã
Óº�
�º�Q�S�Q�r��Ò�S�}ÈÓÈã
Óº�º�����
�È}�� �ã«� r�� ²ÈSÈ}�ËSÓÈ� ã��	È«
Ò�ËÓ�Ò�Óº°�
� ¹ÈSÈäË�Sºm�� �Ëä
�ã«� l|��ªãËäËÓ�ºm�� äËÓ
	Ò®
�SºmËÓ
� ÓÒÏ}º�È°�º�Óº�º� 	�äÈ�
m©°º}È«�}S��ÒÏÓÈ�¹SÒ�äÈã©²��Ëº�
äË�SÒ�Ë°}Ò²� SÈÏäËSÈ²�� ¹ºÏmº�
ã«��È«� ªÁÁË}�ÒmÓº� SÈ­º�È�
� °
ÓÒÏ}ººäÓº®�Ò�Ëä}º°�Óº®�ÓÈ�S�Ï�
}º®�� ���� ¹ºÏmºã«��� °ºÏ�È�

m²º�Ó©Ë�}È°}È�©��ã«�SÈ­º�©�°�m©�
°º}ºÒä¹Ë�ÈÓ°Ó©ä� Ò°�º�ÓÒ}ºä
°Ò�ÓÈãÈ��È�°ºmäË°�ÓºË�¹SÒäËÓËÓÒË
Q�S�Q�Ò�S�}ÈÓÈã
Óº�º�����Û�m©�
°º}º}È�Ë°�mËÓÓ©Ë� }È°}È�©� °� È}�
�ÒmÓº®�ÓÈ�S�Ï}º®��{��º�ÎË�mSËä«
¹ËSË²º��}�°�­äÒ}SºäË�Sºm©ä�SÈÏ�
äËSÈä�¹SÒmº�Ò��}��mËãÒ�ËÓÒ��¹º�
�SË	Óº°�Ë®�ÈÓÈãº�ºm©²�jv�Ò��SË�
­�Ë���º¹ºãÓÒ�Ëã
Óº®�°²Ëäº�Ë²ÓÒ�
�Ë°}º®� Ò� �º¹ºãº�Ò�Ë°}º®�äº�ËS�
ÓÒÏÈ�ÒÒ�ÈÓÈãº�ºm©²�­ãº}ºm�

�Sº­ãËä©�°²Ëäº�Ë²ÓÒ�Ë°}º�º�
Ò �º¹ºãº�Ò�Ë°}º�º�°ÒÓ�ËÏÈ
Ò�º¹�ÒäÒÏÈ�ÒÒ

{�}ãÈ°°Ò�Ë°}ºä�¹º�²º�Ë�}�°ÒÓ�
�ËÏ�� °Ò°�ËäÈ� SÈ°°äÈ�SÒmÈË�°«� ¹��
�Ëä�¹ËSË²º�È�º���È°�Óº�º�}�º­�Ë�
ä����� Ë��m�SËÏ�ã
�È�Ë�º­�Ë�ÒÓËÓÒ«
ËË� ¹º�°Ò°�Ëä�� SÈÏSÈ­È�©mÈËä©²
º��Ëã
Óº�>��@��jÏmË°�Ó©�Ò�È¹Sº�
­ÒSºmÈÓ©� Èã�ºSÒ�ä©� SÈ°�Ë�È� Ò
º¹�ÒäÒÏÈ�ÒÒ� ªãË}�SºÓÓ©²� °²Ëä
>��@�� äË�º�©� °ÒÓ�ËÏÈ� �º¹ºãº�ÒÒ
jv�>��@��}º�ºS©Ë�°��°¹Ë²ºä�¹SÒ�
äËÓ«ãÒ°
�¹SÒ�SÈÏSÈ­º�}Ë�jv�SÈÏ�
Óº®�°�Ë¹ËÓÒ�°ãºÎÓº°�Ò�Ò�Á�Ó}�
�ÒºÓÈã
Óº�º�ÓÈÏÓÈ�ËÓÒ«��sºm©®
�SºmËÓ
� ¹ÈSÈäË�Sºm� °�­äÒ}Sº�
äË�Sºm©²� ªãËäËÓ�ºm�jv�� ¹ºm©�
	ËÓÓ©Ë� �SË­ºmÈÓÒ«� }� �º�Óº°�Ò
m©¹ºãÓËÓÒ«� ÈÓÈãº�ºm©²� Á�Ó}�
�Ò®�� mºÏSº°	È«� °²Ëäº�Ë²ÓÒ�Ë�
°}È«�Ò��º¹ºãº�Ò�Ë°}È«�°ãºÎÓº°�


¹SË�ÒÏÒºÓÓ©²� ÈÓÈãº�ºm©²� ÒÓ�
�ËSÁË®°ºm�¹SÒmº�«��}�ÓËº­²º�Ò�
äº°�Ò�}ºSSË}�ÒSºm}Ò�ÓË}º�ºS©²
º°ÓºmÓ©²�¹ºãºÎËÓÒ®�
{�SÈä}È²�}ãÈ°°Ò�Ë°}º�º�¹º��

²º�È� ¹Sº�Ë°°� ¹SºË}�ÒSºmÈÓÒ«
ÈÓÈãº�ºm©²�jv�äºÎË��­©�
�¹SË��
°�ÈmãËÓ�m�mÒ�Ë�­ãº}�°²Ëä©��¹º}È�
ÏÈÓÓº®�ÓÈ�SÒ°����
vÓÈ�ÈãÈ� °ÒÓ�ËÏÒS���°«� º°�

ÓºmÓ©Ë� ÈÓÈãº�ºm©Ë� ­ãº}Ò�� °º�
°�Èmã«��ÒË� ­Ò­ãÒº�Ë}�� °�ÈÓ�
�ÈS�Ó©²�ªãËäËÓ�ºm��È�ÒäËÓÓº��|�
Ò� i��� ÈÓÈãº�ºm©Ë� �äÓºÎÒ�ËãÒ�
}ºä¹ÈSÈ�ºS©�Ò�¹S��|ÓÒ�ª}°¹ËSÒ�
äËÓ�Èã
Óº� È¹Sº­ÒS���°«�� ¹ÈSÈ�
äË�S©�¹È°¹ºS�ÒÏÒS���°«��È��Èã
�
ÓË®	Ò®� °²Ëäº�Ë²ÓÒ�Ë°}Ò®� °ÒÓ�
�ËÏ��SÈ�Ò�ÒºÓÓº�m©¹ºãÓ«Ë�°«�ÓÈ
°�S�}��SÓºä��SºmÓË�°�Ò°¹ºã
Ïº�
mÈÓÒËä� ªãËäËÓ�ºm� ­Ò­ãÒº�Ë}Ò�
º²mÈ�ËÓÓ©²� ¹SÒ� ÓËº­²º�Òäº°�Ò
�Ë¹«äÒ� |v�� 3ËÏ�ã
�È�ºä� °�S�}�
��SÓº�º� °ÒÓ�ËÏÈ� «mã«Ë�°«� °²ËäÈ
ªãË}�SÒ�Ë°}È«� Á�Ó}�ÒºÓÈã
ÓÈ«
�vtwn��
v²Ëäº�Ë²ÓÒ�Ë°}Ò®� °ÒÓ�ËÏ

º­©�Óº�º°��Ë°�mã«Ë�°«�ªmSÒ°�Ò�
�Ë°}ÒäÒ�äË�º�ÈäÒ��{�¹º�Èmã«��

�Ëä�­ºã
	ÒÓ°�mË�°ã��ÈËm��SË­º�
mÈÓÒ«� �~� ¹©�È��°«� ��ºmãË�mº�
SÒ�
�¹��Ëä�¹SÒäËÓËÓÒ«�ÒÏmË°�Ó©²
�Ë²ÓÒ�Ë°}Ò²�SË	ËÓÒ®�Ò�¹SºmË�Ë�
ÓÒËä�¹ÈSÈäË�SÒ�Ë°}º®�º¹�ÒäÒÏÈ�
�ÒÒ���È}º®�¹º�²º��m¹ºãÓË�¹SÒäË�
ÓÒä� }� °ãºÎÓºÁ�Ó}�ÒºÓÈã
Ó©ä
ÈÓÈãº�ºm©ä�jv�°º�°SË�ÓÒä��Sºm�
ÓËä�¹ÈSÈäË�Sºm��Óº�ÓË�¹ºÏmºã«Ë�
¹ºã��Ò�
� ¹SË�ÒÏÒºÓÓ©Ë� ²ÈSÈ}�Ë�
SÒ°�Ò}Ò�ÈÓÈãº�ºm©²�ÒÓ�ËSÁË®°ºm�
sºm©ä� ÓÈ¹SÈmãËÓÒËä� °²Ëäº�

�Ë²ÓÒ�Ë°}º�º�°ÒÓ�ËÏÈ�ÈÓÈãº�ºm©²
jv�«mã«Ë�°«� Ò°¹ºã
ÏºmÈÓÒË�ÓË�
ãÒÓË®Ó©²� }ºSSË}�ÒS���Ò²� �Ë�
¹Ë®�>��@��¹SÒÓ�Ò¹È�°Èäº��Ò�mÏÈ�
ÒäÓº®�}ºä¹ËÓ°È�ÒÒ�>��@�
sËãÒÓË®Ó©Ë� }ºSSË}�ÒS���ÒË

�Ë¹Ò� ¹ºÏmºã«��� SËÈãÒÏºmÈ�
� ¹º�
�ËÓ�ÒÈã
Ó©Ë�mºÏäºÎÓº°�Ò�ÈÓÈãº�
�ºm©²�jv�� m� �È°�Óº°�Ò�� ¹SÒ­ãÒ�
ÏÒ�
�Ò²�­©°�Sº�Ë®°�mÒË�m�SËÎÒäË
­ºã
	º�º�°Ò�ÓÈãÈ�}�­©°�Sº�Ë®°��
mÒ���ã«�°ã��È«�äÈãº�º�°Ò�ÓÈãÈ�­ËÏ
�²��	ËÓÒ«�ªÓËS�Ë�Ò�Ë°}Ò²�¹ÈSÈ�
äË�Sºm�� �ãÈmÓÈ«� ¹Sº­ãËäÈ� ¹SÒ�
äËÓËÓÒ«� ÓËãÒÓË®Ó©²� }ºSSË}�Ò�
S���Ò²� �Ë¹Ë®� m� ¹SË�ÒÏÒºÓÓ©²
ÈÓÈãº�ºm©²� jv� ÏÈ}ã��ÈË�°«� m

3Ò°�����zãÈ°°Ò�Ë°}Ò®�¹º�²º��}�¹SºË}�ÒSºmÈÓÒ
�ÈÓÈãº�ºm©²�rjv



 ÁSÀÌÎÂ�¨��¨���¤ÂÎSÍÈÊÎÂ�®��¢�� *�²ÅÍÄÅÍÖÈÈ�È�ÏSÎÁËÅÌÛ�ÏSÎÅÊÒÈSÎÂÀÍÈß�ÏSÅÖÈÇÈÎÍÍÛÕ�ÀÍÀËÎÃÎÂÛÕ�ÈÍÒÅSÔÅÉÑÎÂ

sks|��j�ljzc|vjv�plskÐ��ptsjzk��¢��������� ��

äÒÓÒäÒÏÈ�ÒÒ� mãÒ«ÓÒ«� ¹º�}ã��
�ÈËäº®� ÓËãÒÓË®Óº®� }ºSSË}�Ò�
S���Ë®��Ë¹Ò�ÓÈ�º°ÓºmÓ©Ë�äÈãº�
°Ò�ÓÈã
Ó©Ë�Ò�°�È�Ò�Ë°}ÒË�¹ÈSÈ�
äË�S©�

�SÒäËÓËÓÒË�¹SÒÓ�Ò¹È� °Èäº�
Ò�mÏÈÒäÓº®�}ºä¹ËÓ°È�ÒÒ�>��@�¹º�
Ïmºã«Ë�� ÏÈ� °�Ë�� Ò°¹ºã
ÏºmÈÓÒ«
|v�m��Ë¹Ò�º­ºÒ²�m²º�ºm��°ÒãÒ�Ë�
ãË®� ÏÓÈ�Ò�Ëã
Óº� �äËÓ
	Ò�
� ¹º�
�SË	Óº°�
�m©¹ºãÓËÓÒ«�ÈÓÈãº�º�
m©²�Á�Ó}�Ò®���°¹Ë²�¹SÒäËÓËÓÒ«
ª�º�º�¹SÒÓ�Ò¹È�°m«ÏÈÓ�°º�°�Ë¹Ë�
Ó
��°mº­º�©�Ò°²º�Óº®�°²Ëä©��º¹�
SË�Ëã«Ëäº®� �Ò°ãºä� m²º�ºm� �ÒÁ�
ÁËSËÓ�ÒÈã
Ó©²� È}�ÒmÓ©²� ªãË�
äËÓ�ºm�� }º�ºSºË� äºÎÓº� �mËãÒ�
�Ò�
�¹SÒ�°ºÏ�ÈÓÒÒ�ä�ã
�Ò�ÒÁÁË�
SËÓ�ÒÈã
Ó©²�|��>��@���º°ãË�ÓÒË
¹º� ªÓËS�Ë�Ò�Ë°}Òä� ²ÈSÈ}�ËSÒ�
°�Ò}Èä� ¹SÈ}�Ò�Ë°}Ò� Ò�ËÓ�Ò�Ó©
�SÈ�Ò�ÒºÓÓ©ä�|���Óº��º¹�°}È��
ÏÓÈ�Ò�Ëã
ÓºË�Á�Ó}�ÒºÓÈã
ÓºË�Ò
°�S�}��SÓºË� SÈÏÓºº­SÈÏÒË�� ��º
¹ºÏmºã«Ë��SËÈãÒÏºmÈ�
� °ãºÎÓ©Ë
ÈÓÈãº�ºm©Ë�Á�Ó}�ÒÒ�m�¹SË�Ëã
�
Óº�ª}ºÓºäÒ�Ó©²�SËÎÒäÈ²�SÈ­º�
�©�>��@��z�°ºÎÈãËÓÒ���m°ãË�°�mÒË
°��Ë°�m���Ë�º� �Ë²Óºãº�Ò�Ë°}º�
�º� SÈÏ­Sº°È� ¹ÈSÈäË�Sºm� ªãËäËÓ�
�ºm�ä�ã
�Ò�ÒÁÁËSËÓ�ÒÈã
Ó©Ë�|�
ÒäË��� º�ãÒ�È��ÒË°«� °�È�Ò�Ë�
°}ÒË�¹ÈSÈäË�S©�¹º�SÈÏÓ©ä�m²º�
�Èä����º�°ÓÒÎÈË��ªÁÁË}�ÒmÓº°�

¹SÒäËÓËÓÒ«� ¹SÒÓ�Ò¹È� °Èäº�� Ò
mÏÈÒäÓº®�}ºä¹ËÓ°È�ÒÒ�

�º°ãË�SÈÏSÈ­º�}Ò�vtw��°ÒÓ�
�ËÏÒS�Ë�°«��º¹ºãº�Ò«�jv��jÏ�ÒÏ�
mË°�Ó©²�äË�º�ºm�¹SºË}�ÒSºmÈÓÒ«
�º¹ºãº�ÒÒ�>��@��°�ÈÓ�ÈS�Ó©²�«�Ë�
Ë}���ÓÒmËS°Èã
Ó©²�«�ËË}��°Òämº�
ãÒ�Ë°}º�º��ÓÈ�º°ÓºmË�rlz��ÒÓ�Ë�
SÈ}�ÒmÓº�º��ºã
}º��mÈ�¹º°ãË�ÓÒ²
¹SÒäËÓ«��°«�m�ÈÓÈãº�ºm©²�jv�

jÓ�ËSÈ}�ÒmÓ©®� äË�º�� ¹SË��
¹ºãÈ�ÈË��äÓº�º}SÈ�ÓºË�¹SÒäËÓË�
ÓÒË�¹Sº�Ë��S�mmº�È�Ò�SË�È}�ÒSº�
mÈÓÒ«� �ËºäË�SÒ�Ë°}Ò²� ÁÒ��S� ÓÈ
º°ÓºmË��Ë²ÓÒ�Ë°}Ò²��SË­ºmÈÓÒ®�
º¹SË�Ëã«��Ò²� äÒÓÒäÈã
Óº� �º�
¹�°�Òä©Ë�SÈÏäËS©�ªãËäËÓ�ºm��ÏÈ�
ÏºS©�äËÎ���ªãËäËÓ�ÈäÒ�Ò�¹ÈSÈ�
äË�S©�Ò²�ÁÒÏÒ�Ë°}º®�°�S�}��S©�
�SËÒä��Ë°�mºä�ª�º�º�äË�º�È�«m�
ã«Ë�°«��º����º�ºÓ�¹ºÏmºã«Ë��ÓÈÒ�
­ºãËË� ¹ºãÓº� Ò°¹ºã
ÏºmÈ�
� mºÏ�

äºÎÓº°�Ò��Ë²Óºãº�Ò�Ë°}º�º�¹Sº�
�Ë°°È��º­Ë°¹Ë�Ò�
�m©°º}���¹ãº��
Óº°�
��¹È}ºm}Ò���� Ë��°ºÏ�È�
�m�ÓË�
}º�ºSºä� °ä©°ãË� º¹�ÒäÈã
Ó©®
¹SºË}���{��º�ÎË�mSËä«��È}È«�SÈÏ�
SÈ­º�}È��º¹ºãº�ÒÒ�Óº°Ò���mºS�Ë�
°}Ò®�²ÈSÈ}�ËS��È�ËË��°¹Ë	ÓºË�m©�
¹ºãÓËÓÒË�ÏÈmÒ°Ò��º��}mÈãÒÁÒ}È�
�ÒÒ�Ò°¹ºãÓÒ�Ëã«��ÏÓÈÓÒ«�Òä�°²Ë�
äº�Ë²ÓÒ}Ò�SÈÏSÈ­È�©mÈËäº�º�ÒÏ�
�ËãÒ«� Ò� mãÒ«ÓÒ«� �º¹ºãº�ÒÒ
ªãËäËÓ�ºm�ÓÈ�Ò²�¹ÈSÈäË�S©�

{�º­�Ëä�°ã��ÈË�º¹�ÒäÒÏÈ�Ò«
jv� «mã«Ë�°«� ¹ÈSÈäË�SÒ�Ë°}º®�
pË��Ëã
�ÏÈ}ã��ÈË�°«�m�º¹SË�ËãËÓÒÒ
mË}�ºSÈ� ¹ÈSÈäË�Sºm�� äÒÓÒäÒÏÒ�
S���Ò²� �ËãËm��� Á�Ó}�Ò�� ¹SÒ
ÏÈ�ÈÓÓ©²�º�SÈÓÒ�ËÓÒ«²�>������@�
{�}È�Ë°�mË��ËãËmº®�Á�Ó}�ÒÒ��È�
�Ë� m°Ë�º� Ò°¹ºã
Ï�Ë�°«� SÈÏãÒ�ÒË
äËÎ��� �Ë}��Òä� ÏÓÈ�ËÓÒËä� �SË�
­�Ëäº®�²ÈSÈ}�ËSÒ°�Ò}Ò�Ò�}SÒ�Ë�
SÒËä� }È�Ë°�mÈ�� �ãÈmÓ©äÒ� ¹Sº�
­ãËäÈäÒ�º¹�ÒäÒÏÈ�ÒÒ�«mã«��°«
º�°��°�mÒË� �mËSËÓÓº°�Ò� m� �ºä�
��º�ÓÈ®�ËÓÓºË�SË	ËÓÒË�«mã«Ë�°«
�ãº­Èã
Óº� ÓÈÒã��	Òä�� È� �È}ÎË
m©­ºS�}SÒ�ËSÒ«�}È�Ë°�mÈ�

|­©�Óº� ¹SÒäËÓ«��� º­�ÒË
}SÒ�ËSÒÒ� }È�Ë°�mÈ� >���� ���� ��@�
iã«�°²Ëäº�Ë²ÓÒ�Ë°}º®�º¹�ÒäÒÏÈ�
�ÒÒ�Û�ª�º�SËÈãÒÏÈ�Ò«�ÏÈ�ÈÓÓ©²
�È°�º�Óº�mSËäËÓÓ©²� ²ÈSÈ}�ËSÒ�
°�Ò}��äÒÓÒäÒÏÈ�Ò«���m°�mÒ�Ëã
�
Óº°�Ò�m©²º�Ó©²�²ÈSÈ}�ËSÒ°�Ò}�}
SÈÏ­Sº°�� ¹ÈSÈäË�Sºm� ªãËäËÓ�ºm�
�°�SÈÓËÓÒË� ÓË�°�º®�Òmº°�Ò� m
�°ÒãÒ�ËãË�ÒãÒ�È}�ÒmÓºä�ÁÒã
�SË
Ò�ÒãÒ�º­Ë°¹Ë�ËÓÒË�ÏÈ�ÈÓÓº�º�ÏÈ�
¹È°È��°�º®�Òmº°�Ò��äÒÓÒäÒÏÈ�Ò«
ªÓËS�º¹º�SË­ãËÓÒ«���SÒ��º¹ºãº�
�Ò�Ë°}º®�º¹�ÒäÒÏÈ�ÒÒ�Û�ª�º�äÒ�
ÓÒäÒÏÈ�Ò«�ÏÈÓÒäÈËäº®�¹ãº�È�Ò
ÓÈ�}SÒ°�ÈããË���ãÒÓ©�°ºË�ÒÓËÓÒ®�
�Ò°ãÈ�¹ÈSÈÏÒ�Ó©²�ªãËäËÓ�ºm�

vÒÓ�ËÏ�Ò�º¹�ÒäÒÏÈ�Ò«�¹SË�Ò�
ÏÒºÓÓ©²� ÈÓÈãº�ºm©²� ÒÓ�ËSÁË®�
°ºm�ÏÈ�S��ÓËÓ©�m°ãË�°�mÒË�ÓË�º°�
�È�º�Óº�m©°º}º�º��SºmÓ«�¹ÈSÈäË��
Sºm�°�­äÒ}SºäË�Sºm©²�ªãËäËÓ�ºm�
È��È}ÎË��mËãÒ�ËÓÒ«�Á�Ó}�ÒºÓÈã
�
Óº®�°ãºÎÓº°�Ò�ÒÏ�ËãÒ®�Ò�¹º«m�
ãËÓÒ«�m�°m«ÏÒ�°�ª�Òä�Óºm©²�°²Ë�
äº�Ë²ÓÒ�Ë°}Ò²�Ò��º¹ºãº�Ò�Ë°}Ò²
º°º­ËÓÓº°�Ë®�

kÓÈãÒÏ� °¹Ë�ÒÈãÒÏÒSºmÈÓÓ©²
rjv�vrjv� SÈ�ÒºÒÏäËSÒ�Ëã
�
Óº®��Ë²ÓÒ}Ò�Ò�«�ËSÓº®�ªãË}�Sº�
ÓÒ}Ò�¹ºÏmºãÒã�m©�ËãÒ�
�°ãË����
�ÒË� °²Ëäº�Ë²ÓÒ�Ë°}ÒË� º°º­ËÓ�
Óº°�Ò�

z äÓº�ºmÈSÒÈÓ�Óº°�
� °²Ëäº�Ë²�
ÓÒ�Ë°}Ò²� SË	ËÓÒ®� º�Óº�º� Ò
�º�º� ÎË� Á�Ó}�ÒºÓÈã
Óº�º
ÈÓÈãº�ºmº�º� ­ãº}È�� º­�°ãºm�
ãËÓÓ���SÈÏãÒ�Ó©äÒ��SË­ºmÈ�
ÓÒ«äÒ�}�¹ºãº°Ë�¹Sº¹�°}ÈÓÒ«�
°}ºSº°�Ò� ÓÈSÈ°�ÈÓÒ«� m©²º��
Óº�º�ÓÈ¹S«ÎËÓÒ«�Ò�¹º�SË	Óº�
°�Ò� m©¹ºãÓËÓÒ«� ÈÓÈãº�ºmº®
Á�Ó}�ÒÒ�

z mºÏäºÎÓº°�
�SËÈãÒÏÈ�ÒÒ�SÈÏ�
ãÒ�Ó©²� ÈÓÈãº�ºm©²� Á�Ó}�Ò®
ÓÈ�º°ÓºmË�º�Óº�º�ÈÓÈãº�ºmº�º
­ãº}È�¹SÒ�Ò°¹ºã
ÏºmÈÓÒÒ�SÈÏ�
ãÒ�Ó©²��Ë¹Ë®�|v�

z ­ºã
	º®� �ÒÓÈäÒ�Ë°}Ò®� �ÒÈ�
¹ÈÏºÓ� m²º�Óº�º� Ò� m©²º�Óº�º
°Ò�ÓÈãºm�

z 	ÒSº}È«�ÓºäËÓ}ãÈ��SÈ�È}�Òm�
Ó©²� Ò� ¹È°°ÒmÓ©²� ªãËäËÓ�ºm�
º¹�ÒäÒÏÒSºmÈÓÓ©²��ã«� SÈ­º�
�©�m�}ºÓ}SË�Óºä�SËÎÒäË�

z ÏÓÈ�Ò�Ëã
ÓºË��Ò°ãº�|v�

z Ò°¹ºã
ÏºmÈÓÒË� ÓË°}ºã
}Ò²
Ò°�º�ÓÒ}ºm�¹Ò�ÈÓÒ«��	ÒÓ�Ó��
ãËmº�º�¹º�ËÓ�ÒÈãÈ�

z ÓËº­²º�Òäº°�
�¹SÒäËÓËÓÒ«�m
º¹SË�ËãËÓÓ©²�­ãº}È²�¹È°°Òm�
Ó©²�ªãËäËÓ�ºm�°�¹ÈSÈäË�SÈäÒ�
}º�ºS©Ë�ÓË�äº����­©�
�¹ºã��
�ËÓ©�m�SÈä}È²�¹ºã�¹Sºmº�ÓÒ�
}ºmº®� �Ë²Óºãº�ÒÒ�� È� ÒäËÓÓº�
}ºÓ�ËÓ°È�ºSºm�­ºã
	Ò²�Ëä}º�
°�Ë®�� m©°º}º�º�Ó©²� SËÏÒ°�º�
Sºm��m©°º}ººäÓ©²�SËÏÒ°�ºSºm�

z ¹SÒäËÓËÓÒË�¹º�°�SºË�Ó©²�ªãË�
äËÓ�ºm��mÓË	ÓÒ²�ÒãÒ�ÓÈ°�SÈÒ�
mÈËä©²�ÓÈ�¹ãÈ°�ÒÓË���ã«�m©�
¹ºãÓËÓÒ«�º°º­º�º�Ó©²�ÈÓÈãº�
�ºm©²�Á�Ó}�Ò®�

v²Ëäº�Ë²ÓÒ�Ë°}ÒË� º°º­ËÓÓº�
°�Ò�ÈÓÈãº�ºm©²�rjv�vrjv�¹SÒ�
mº�«�� }� �°ãºÎÓËÓÒ�� SÈÏSÈ­º�}Ò
�º¹ºãº�ÒÒ����º�°��Ë°�mËÓÓº�mãÒ«�
Ë��ÓÈ��SºmËÓ
�¹ºã��ÈËä©²�¹ÈSÈ�
äË�Sºm�jv�Ò�¹Sº�ËÓ��m©²º�È��º��
Ó©²�

{©°º}È«� �Ë²ÓÒ�Ë°}È«� °ãºÎ�
Óº°�
�SÈÏSÈ­º�}Ò��º¹ºãº�ÒÒ�º¹�



sks|��j�ljzc|vjv�plskÐ��ptsjzk��¢�����������

*�½«¥¬¥­²»�¬­±²� *

SË�Ëã«Ë�°«� °ãË����ÒäÒ� º°Óºm�
Ó©äÒ�¹SÒ�ÒÓÈäÒ�
z ­ºã
	º®� ÓºäËÓ}ãÈ��Sº®� SÈÏ�
Óº�È­ÈSÒ�Ó©²� È}�ÒmÓ©²� Ò
¹È°°ÒmÓ©²�ªãËäËÓ�ºm�

z ÓËSË��ã«SÓº°�
���º¹ºãº�ÒÒ�
z ÓËº­²º�Òäº°�
�� °º�ãÈ°ºmÈ�
ÓÒ«� º��Ëã
Ó©²� ªãËäËÓ�ºm� ¹º
ªãË}�SÒ�Ë°}Òä� Ò� �Ë¹ãºm©ä
¹ÈSÈäË�SÈä�

z ­ºã
	Òä� �Ò°ãºä� SÈÏãÒ�Ó©²
	ÒÓ� ÈÓÈãº�ºm©²� °Ò�ÓÈãºm�
¹Ò�ÈÓÒ«��|v��SÈ°¹ºãºÎËÓÒË�Ò
¹ËSË°Ë�ËÓÒË� }º�ºS©²� äËÎ��
°º­º®�mãÒ«Ë��ÓÈ�SÈ­º���jv�

z ÓÈãÒ�ÒËä�Ò� mãÒ«ÓÒËä�ÓÈ�º°�
ÓºmÓ©Ë� ªãË}�SÒ�Ë°}ÒË� ¹ÈSÈ�
äË�S©� �Ë¹ãºm©²� ¹º�º}ºm� º�
äº�Ó©²�ªãËäËÓ�ºm�Ò�äË²ÈÓÒ�
�Ë°}Ò²� ÓÈ¹S«ÎËÓÒ®�� mºÏÓÒ�
}È��Ò²�m�¹Sº�Ë°°Ë�¹SºÒÏmº��
°�mÈ�jv�

z ÓËº­²º�Òäº°�
�� ª}SÈÓÒSºmÈ�
ÓÒ«�mº�äÓº�Ò²�°ã��È«²�º��Ëã
�
Ó©²�ÈÓÈãº�ºm©²�­ãº}ºm�º��º°�
�Èã
Óº®��È°�Ò�}SÒ°�ÈããÈ�

z �S��Óº°�
�� ¹SÈmÒã
Óº®� }ºä�
¹ºÓºm}Ò�ÈÓÈãº�ºmº®�Ò��ÒÁSº�
mº®��È°�Ë®��m²º�Ó©²�Ò�m©²º��
Ó©²�	ÒÓ�Ò�}ºÓ�È}�Ó©²�¹ãº�È�
�º}� �ã«� �äËÓ
	ËÓÒ«�¹ÈSÈÏÒ��
Óº�º� ªãË}�SÒ�Ë°}º�º� mÏÈÒäº�
�Ë®°�mÒ«�

z °ãºÎÓº°�
�� �SÈ°°ÒSºm}Ò� äË�
�ÈããÒ�Ë°}Ò²�	ÒÓ�°���Ë�ºä�ªÁ�
ÁË}�È�ªãË}�SºäÒ�SÈ�ÒÒ�

z ¹Sº�ÒmºSË�Òmº°�
�� �SË­ºmÈ�
ÓÒ®�}�¹ºm©	ËÓÓºä��­©°�Sº�
�Ë®°�mÒ��� Ò� °ãË�ºmÈ�Ëã
Óº�
äÒÓÒäÈã
Ó©ä� SÈÏäËSÈä� È}�
�ÒmÓ©²�Ò�¹È°°ÒmÓ©²� ªãËäËÓ�
�ºm� Ò� �º�Óº°�Ò� m©¹ºãÓËÓÒ«
ÈÓÈãº�ºm©²�Á�Ó}�Ò®��ÓË��º°�
�ÒÎÒäº®� ¹SÒ� �SËÏäËSÓº� äÈ�
ã©²�SÈÏäËSÈ²�
{� Ò�º�Ë� �ã«� ¹SË�ÒÏÒºÓÓ©²

ÈÓÈãº�ºm©²�jv��ÈÎË�ÏÓÈ�Ò�Ëã
�
Ó©Ë� m©�Ò°ãÒ�Ëã
Ó©Ë� SË°�S°©
�È°�º�ÓË�¹ºÏmºã«���¹SºmË°�Ò�äÈ�
	ÒÓÓ���°²Ëäº�Ë²ÓÒ�Ë°}���Ò��º�
¹ºãº�Ò�Ë°}���º¹�ÒäÒÏÈ�Ò��ã���
	Ë���Ëä�ÒÓ�ËSÈ}�ÒmÓ©ä�¹��Ëä�°
¹SÒmãË�ËÓÒËä� m©°º}º}mÈãÒÁÒ�
�ÒSºmÈÓÓ©²�SÈÏSÈ­º��Ò}ºm�
�È}Òä� º­SÈÏºä�� ¹SÒäËÓËÓÒË

}ãÈ°°Ò�Ë°}º�º�¹º�²º�È� }� °²Ëäº�

�Ë²ÓÒ�Ë°}ºä��Ò��º¹ºãº�Ò�Ë°}ºä�
°ÒÓ�ËÏ��Ò�º¹�ÒäÒÏÈ�ÒÒ�¹SË�ÒÏÒ�
ºÓÓ©²� ÈÓÈãº�ºm©²� ÒÓ�ËSÁË®°ºm
ÏÈ�S��ÓËÓº� m°ãË�°�mÒË� �mËãÒ�Ë�
ÓÒ«� °�È�Ò�Ë°}Ò²� ¹º�SË	Óº°�Ë®
ÈÓÈãº�ºm©²�­ãº}ºm�¹SÒ�¹ËSË²º�Ë
}� °�­äÒ}SºäË�Sºm©ä� SÈÏäËSÈä
ªãËäËÓ�ºm�Ò�ÏÓÈ�Ò�Ëã
Óº�º�Sº°�È
Á�Ó}�ÒºÓÈã
Óº®�°ãºÎÓº°�Ò�ÈÓÈ�
ãº�ºm©²� jv�� lºÎÓº� m©�ËãÒ�

°ãË����ÒË� ¹ËS°¹Ë}�ÒmÓ©Ë� ÓÈ�
¹SÈmãËÓÒ«� °ºmËS	ËÓ°�mºmÈÓÒ«
°²Ëäº�Ë²ÓÒ�Ë°}º�º�Ò��º¹ºãº�Ò�Ë�
°}º�º�¹SºË}�ÒSºmÈÓÒ«�ÈÓÈãº�ºm©²
ÒÓ�ËSÁË®°ºm��SÈÏSÈ­º�}È�ªãËäËÓ�
�ºm�­Ò­ãÒº�Ë}�°�äÈã©äÒ�¹º�SË	�
Óº°�«äÒ�� È�È¹�È�Ò«� ¹SÒÓ�Ò¹ºm
ÓËãÒÓË®Ó©²� }ºSSË}�ÒS���Ò²
�Ë¹Ë®��°Èäº��Ò�mÏÈÒäÓº®�}ºä¹ËÓ�
°È�ÒÒ��SÈÏSÈ­º�}È�Óºm©²�äË�º�ºm
¹SºË}�ÒSºmÈÓÒ«�� ÁºSä�ãÒSºm}È
Óºm©²�}SÒ�ËSÒËm�}È�Ë°�mÈ�

�Sº­ãËä©�äº�ËãÒSºmÈÓÒ«
ÈÓÈãº�ºm©²�ÒÓ�ËSÁË®°ºm

vÒÓ�ËÏ� vtw�� ÓËSÈÏS©mÓº
°m«ÏÈÓ�°�ËË�ÈÓÈãÒÏºä��}º�ºS©®�m
­ºã
	ÒÓ°�mË�°ã��ÈËm�m©¹ºãÓ«Ë��
°«�¹��Ëä�äÈ�ËäÈ�Ò�Ë°}º�º�äº�Ë�
ãÒSºmÈÓÒ«�°�¹SÒäËÓËÓÒËä�w{l
¹ºmË�ËÓÒ«�jv�m�SËÎÒäË�¹º°�º«Ó�
Óº�º��º}È��m��È°�º�Óº®�Ò�mSËäËÓ�
Óº®�º­ãÈ°�«²���º�SË	Óº°�
�äÈ�Ë�
äÈ�Ò�Ë°}º�º� äº�ËãÒSºmÈÓÒ«� mº
äÓº�ºä�º¹SË�Ëã«Ë�°«�È�Ë}mÈ�Óº�
°�
�� Ò� �º�Óº°�
�� äº�ËãË®� ªãË�
äËÓ�ºm��¹ºãÓº�º®�º¹Ò°ÈÓÒ«�jv�°
��Ë�ºä�¹ÈSÈÏÒ�Ó©²�ªãËäËÓ�ºm��º�
¹ºãº�ÒÒ�Ò�}ºS¹�°È�

v��mËãÒ�ËÓÒËä�°�Ë¹ËÓÒ�ÒÓ�Ë�
�SÈ�ÒÒ��m��È°�Óº°�Ò�¹SÒ�¹ËSË²º�Ë
}� °�­äÒ}SºäË�Sºm©ä� SÈÏäËSÈä
ªãËäËÓ�ºm�� mãÒ«ÓÒË� ÓÈ� ²ÈSÈ}�Ë�
SÒ°�Ò}Ò�jv�¹ÈSÈÏÒ�Ó©²�ªÁÁË}�
�ºm� ÓÈ°�ºã
}º� �°ÒãÒmÈË�°«�� ��º
¹ºã�¹Sºmº�ÓÒ}ºm©Ë� °�S�}��S©
�ÎË�ÓËmºÏäºÎÓº�SÈÏ�ËãÒ�
�ÓÈ�È}�
�ÒmÓ©Ë��¹È°°ÒmÓ©Ë�Ò�¹ÈSÈÏÒ�Ó©Ë
ªãËäËÓ�©��j²�ÓÈ�º�SÈ°°äÈ�SÒmÈ�

}È}�Ë�ÒÓºË��ËãºË�­ËÏ�°��Ë°�mËÓ�
Ó©²� �¹Sº�ËÓÒ®�� {� ª�ºä� °ã��ÈË
¹SÒ�äº�ËãÒSºmÈÓÒÒ�ÓËº­²º�Òä©
}È�Ë°�mËÓÓº�Óºm©Ë�¹º�²º�©��ÓÈ�
¹SÒäËS�¹SÒäËÓËÓÒË�äË�º�ºãº�ÒÒ
Èm�ºäÈ�Ò�Ë°}º�º� °ÒÓ�ËÏÈ� }ºä�
¹È}�Ó©²�ª}mÒmÈãËÓ�Ó©²�°²Ëä�¹º�

ã�¹Sºmº�ÓÒ}ºm©²� ¹SÒ­ºSºm� Ò
°�S�}��S�>������@��z�°ºÎÈãËÓÒ��
äË�º�©��È}º�º�°ÒÓ�ËÏÈ��ºã
}º�ÓÈ�
�ÒÓÈ��� SÈÏmÒmÈ�
°«� >��@�� {ºÏ�
äºÎÓº�äº�ËãÒSºmÈÓÒË�ÓË­ºã
	Ò²
ÁSÈ�äËÓ�ºm�Ò�ÓÈ� �SºmÓË��Ò°ãËÓ�
Ó©²��ÒÁÁ�ÏÒºÓÓº��SË®Áºm©²�äº�
�ËãË®� >��@�� w�º�� ¹º�²º��� º�ÓÈ}º�
�SË­�Ë�� ÏÓÈ�Ò�Ëã
Ó©²� ÏÈ�SÈ�� m©�
�Ò°ãÒ�Ëã
Ó©²� SË°�S°ºm� w{l�
{ °m«ÏÒ�°�ª�Òä�¹SÒ�äº�ËãÒSºmÈ�
ÓÒÒ� °ºmSËäËÓÓ©²� rjv�vrjv
�ËãË°ºº­SÈÏÓº� Ò°}È�
� }ºä¹Sº�
äÒ°°Ó©Ë�SË	ËÓÒ«�m�m©­ºSË�äº�
�ËãË®�ªãËäËÓ�ºm�jv�>��@��m�Ò�ËÓ�
�ÒÁÒ}È�ÒÒ�Ò²�¹ÈSÈäË�Sºm�Ò�m��¹�
Sº�ËÓÓºä�º¹Ò°ÈÓÒÒ�¹ÈSÈÏÒ�Ó©²
ªãËäËÓ�ºm�>������@�

rºã
	ÒÓ°�mº� ¹Sº�SÈää� °²Ë�
äº�Ë²ÓÒ�Ë°}º�º� äº�ËãÒSºmÈÓÒ«
º°ÓºmÈÓ©�ÓÈ�Èã�ºSÒ�äÈ²�Ò��ÈÎË
Ò°¹ºã
Ï���� Ò°²º�Ó©Ë� �Ë}°�©
¹Sº�SÈää©�6SLFH�*���¹ºª�ºä��Ò²
º­©�Óº� ÓÈÏ©mÈ��� �6SLFH�¹º�º­�
Ó©äÒ���{�ÓÒ²��}È}�¹SÈmÒãº��¹SÒ�
äËÓ«��� }ºä¹È}�Ó©Ë� ªãË}�SÒ�Ë�
°}ÒË� äº�ËãÒ� ªãËäËÓ�ºm�� j°²º��
Ó©Ë�¹ÈSÈäË�S©�ª�Ò²�äº�ËãË®�º¹�
SË�Ëã«��°«� ãÒ­º� ª}°¹ËSÒäËÓ�
�Èã
Óº��ãÒ­º�°�¹ºäº�
��ÁÒÏÒ}º�
�º¹ºãº�Ò�Ë°}º�º�äº�ËãÒSºmÈÓÒ«�
�SÒ� Ò�ËÓ�ÒÁÒ}È�ÒÒ� äº�ËãË®� °
°º°SË�º�º�ËÓÓ©äÒ� ¹ÈSÈäË�SÈäÒ
Ò°¹ºã
Ï���°«�¹S«ä©Ë�ªãË}�SÒ�Ë�
°}ÒË�ÒÏäËSËÓÒ«�ÒãÒ�¹SÒäËÓ«���
°«�º¹�ÒäÒÏÈ�ÒºÓÓ©Ë�¹Sº�Ë��S©
>��@�� j�ËÓ�ÒÁÒ}È�Ò«� ÎË� ¹ÈSÈ�
äË�Sºm�SÈ°¹SË�ËãËÓÓ©²�ªãË}�SÒ�
�Ë°}Ò²� äº�ËãË®� º­©�Óº� ¹Sºmº�
�Ò�°«� °� ¹SÒmãË�ËÓÒËä� SËÏ�ã
�È�
�ºm�ÁÒÏÒ}º��º¹ºãº�Ò�Ë°}º�º�äº�
�ËãÒSºmÈÓÒ«�>��@�

|°ÓºmÓ©Ë� �SË­ºmÈÓÒ«�}� �²º�
Sº	Ë®�� äº�ËãÒ� �SÈÓÏÒ°�ºSÓ©²
°�S�}��S� °ÁºSä�ãÒSºmÈÓ©�m�SÈ�
­º�È²�>����������@��r©ã��È}ÎË�m©�
SÈ­º�ÈÓ� �¹Sº�ËÓÓ©®� ¹º�²º�� }
°²Ëäº�Ë²ÓÒ�Ë°}ºä�� äº�ËãÒSºmÈ�
ÓÒ��jv��¹SË�¹ºãÈ�È��Ò®����º�m
ÏÈmÒ°Òäº°�Ò�º��SËÎÒäÈ�SÈ­º�©�Ò
º°º­ËÓÓº°�Ë®� ¹SÒäËÓËÓÒ«� �º�
¹�°}ÈË�°«�º¹Ò°ÈÓÒË�ªãËäËÓ�È�ÓË�
°}ºã
}ÒäÒ� SÈÏãÒ�Ó©äÒ�äº�Ëã«�
äÒ�ÒãÒ�ÓÈ­ºSÈäÒ�¹ÈSÈäË�Sºm�º��
Óº®�Ò��º®�ÎË�äº�ËãÒ�>��@�



 ÁSÀÌÎÂ�¨��¨���¤ÂÎSÍÈÊÎÂ�®��¢�� *�²ÅÍÄÅÍÖÈÈ�È�ÏSÎÁËÅÌÛ�ÏSÎÅÊÒÈSÎÂÀÍÈß�ÏSÅÖÈÇÈÎÍÍÛÕ�ÀÍÀËÎÃÎÂÛÕ�ÈÍÒÅSÔÅÉÑÎÂ

sks|��j�ljzc|vjv�plskÐ��ptsjzk��¢��������� ��

�º�Óº°�
� SËÏ�ã
�È�ºm� °²Ëäº�
�Ë²ÓÒ�Ë°}Ò²�SÈ°�Ë�ºm�mº�äÓº�ºä
ÓË¹º°SË�°�mËÓÓº�ÏÈmÒ°Ò��º��È�Ë�
}mÈ�Óº°�Ò� Ò� �º�Óº°�Ò� äº�ËãË®
ªãËäËÓ�ºm�Ò�äË�º�ºm�Ò�ËÓ�ÒÁÒ�
}È�ÒÒ�Ò²�¹ÈSÈäË�Sºm���SÒ�ª�ºä
¹º��È�Ë}mÈ�Óº°�
��äº�ËãÒ�¹ºÓÒ�
äÈËä� °�Ë¹ËÓ
� °ºº�mË�°�mÒ«� ÒãÒ
¹SÈmÒã
Óº°�
�º�º­SÈÎËÓÒ«�äº�Ë�
ã
�� ÁÒÏÒ�Ë°}Ò²� ¹Sº�Ë°°ºm�� SË�
Èã
Óº� ¹Sº�Ë}È��Ò²� m� ¹ºã�¹Sº�
mº�ÓÒ}ºmº®�°�S�}��SË�>��@��È�¹º�
�º�Óº°�
�� äº�ËãÒ� Û� °�Ë¹ËÓ

°ºm¹È�ËÓÒ«� º¹Ò°ÈÓÒ«� äº�Ëã
�
²ÈSÈ}�ËSÒ°�Ò}� ªãËäËÓ�ºm� °� ª}°�
¹ËSÒäËÓ�Èã
Ó©äÒ��ÈÓÓ©äÒ�>��@�

j�ËÓ�ÒÁÒ}È�Ò«� ¹ÈSÈäË�Sºm
ªãË}�SÒ�Ë°}Ò²� äº�ËãË®� º°ÓºmÈÓÈ
ÓÈ�°º¹º°�ÈmãËÓÒÒ�ÓË}º�ºS©²�ª}°�
¹ËSÒäËÓ�Èã
Óº� ¹ºã��ËÓÓ©²� ²È�
SÈ}�ËSÒ°�Ò}� °��Ò°ãËÓÓ©äÒ� ÏÓÈ�
�ËÓÒ«äÒ��ã«�ÓÒ²��ÓÈ®�ËÓÓ©äÒ�°
¹ºäº�
��äº�ËãÒ���SÒ�ª�ºä�¹È�
SÈäË�S©�äº�ËãÒ�¹º�­ÒSÈ��°«��È�
}Òä�º­SÈÏºä����º­©��º°�Ò�
��SË�
­�Ëäº�º� °ºm¹È�ËÓÒ«� ª}°¹ËSÒ�
äËÓ�Èã
Óº®�Ò�SÈ°�Ë�Óº®� ²ÈSÈ}�
�ËSÒ°�Ò}��iã«�º¹SË�ËãËÓÒ«��ÒÓÈ�
äÒ�Ë°}Ò²� ¹ÈSÈäË�Sºm� äº���
�º¹ºãÓÒ�Ëã
Óº�¹SÒäËÓ«�
°«�°¹Ë�
�ÒÈã
Ó©Ë� �Ë°�ºm©Ë� °�S�}��S©�
ÒÏ�º�ºmã«Ëä©Ë� °� SÈ°°äÈ�SÒmÈË�
ä©ä�ªãËäËÓ�ºä�m�Ë�ÒÓºä��Ë²Óº�
ãº�Ò�Ë°}ºä� ¹Sº�Ë°°Ë�� j�ËÓ�Ò�
ÁÒ}È�Ò«�¹ÈSÈäË�Sºm�ÓÈ�¹SÈ}�Ò�
}Ë��}È}�¹SÈmÒãº��¹Sºmº�Ò�°«�°�¹º�
äº�
�� ¹ÈSÈäË�SÒ�Ë°}º®� º¹�Ò�
äÒÏÈ�ÒÒ� Ò� ÒäËË�� m°Ë� ¹SÒ°��ÒË
ª�ºä�� äË�º��� º°º­ËÓÓº°�Ò� >��@�
ÓËº­²º�Òäº°�
�m©SÈ­º�}Ò�}SÒ�Ë�
SÒ«�}È�Ë°�mÈ��°��Ë°�mºmÈÓÒË�ÓË�
°}ºã
}Ò²�ãº}Èã
Ó©²�ª}°�SËä�äºm
Ò� �ËãË°ºº­SÈÏÓº°�
� ¹SÒmãË�ËÓÒ«
�º¹ºãÓÒ�Ëã
Ó©²� ÁÒÏÒ�Ë°}Ò²� °º�
º­SÈÎËÓÒ®��ã«�º�­ºSÈ�º�Óº�º�ª}°�
�SËä�äÈ�ÒÏ��°�ÈÓºmãËÓÓº�º�ÓÈ­º�
SÈ�� m©­ºS� }SÒ�ËSÒ«� �ã«� º�ËÓ}Ò
º�}ãºÓËÓÒ«� SËÏ�ã
�È�ºm� ÒÏäËSË�
ÓÒ®�Ò�äº�ËãÒSºmÈÓÒ«�

�Sº­ãËäÈ�Ò�ËÓ�ÒÁÒ}È�ÒÒ�¹È�
SÈäË�Sºm� äº�ËãË®� ÏÓÈ�Ò�Ëã
Óº
º­º°�SÒãÈ°
� m� ¹º°ãË�ÓËË� mSËä«
>��@��v�º�Óº®�°�ºSºÓ©��ª�º�°m«ÏÈ�
Óº� °� ÎËãÈÓÒËä� °ºÏ�È�
� �ÓÒmËS�
°Èã
Ó���äº�Ëã
��¹SÒ�º�Ó����ã«
¹SÒäËÓËÓÒ«� ÓÈ� SÈÏãÒ�Ó©²� ª�È�

¹È²� °ºÏ�ÈÓÒ«� rjv�vrjv�� È
ÒäËÓÓº�� ¹SºmËS}Ò� Á�Ó}�ÒºÓÒ�
SºmÈÓÒ«��ÈÓÈãÒÏÈ���m°�mÒ�Ëã
Óº�
°�Ò�vtw��}�ÒÏäËÓËÓÒ��¹ÈSÈäË��
Sºm�ªãËäËÓ�ºm��¹Sº�ÓºÏÒSºmÈÓÒ«
²ÈSÈ}�ËSÒ°�Ò}� ¹SÒ� ÒÏäËÓËÓÒ«²
�Ë²Óºãº�Ò�Ë°}º�º� ¹Sº�Ë°°È� Ò
SÈÏäËSºm� ªãËäËÓ�ºm�� º¹�ÒäÒÏÈ�
�ÒÒ�¹ÈSÈäË�Sºm��iã«��°¹Ë	Óº�º
SË	ËÓÒ«� }ÈÎ�º®� ÒÏ� �}ÈÏÈÓÓ©²
ÏÈ�È��äº�Ëã
��ºãÎÓÈ���ºmãË�mº�
S«�
� SÈÏãÒ�Ó©ä� �SË­ºmÈÓÒ«ä�
�ºª�ºä�� �²ºSº	È«�� äº�Ëã
� °ºÏ�
�ÈË�°«� ÓÈ� º°ÓºmË� }ºä¹SºäÒ°°È
äËÎ���äÓº�ÒäÒ���È°�º�¹Sº�Òmº�
SË�Òm©äÒ��SË­ºmÈÓÒ«äÒ��v��S��
�º®�°�ºSºÓ©��¹ËSË²º��}�°�­äÒ}�
SºäË�Sºm©ä�SÈÏäËSÈä�ªãËäËÓ�ºm
jv�¹SÒmº�Ò��}�¹º«mãËÓÒ��Óºm©²
ªÁÁË}�ºm�� }º�ºS©Ë� ÓËº­²º�Òäº
��Ò�©mÈ�
�m�äº�ËãÒ��{��º�ÎË�mSË�
ä«� ¹ºm©	ËÓÓ©®� SÈÏ­Sº°� ¹ÈSÈ�
äË�Sºm� �È}Ò²� ªãËäËÓ�ºm� ÏÈ�S���
Ó«Ë��°SÈmÓËÓÒË�SËÏ�ã
�È�ºm�äº�Ë�
ãÒSºmÈÓÒ«�°�SËÏ�ã
�È�ÈäÒ�ÒÏäË�
SËÓÒ®���È}�}È}�äºÎË��­©�
�ÓË«°�
Óº��SËÏ�ã
�È�©�ÒÏäËSËÓÒ®�}È}Ò²
°�S�}��S��}È}Ò²�¹ÈS�Ò®��¹ãÈ°�ÒÓ�
}ºÓ°�S�}�Ò®�Ò �S���°ãË��Ë��¹SÒ�
ÓÒäÈ�
�ÏÈ�º°Óºm���ã«�°SÈmÓËÓÒ«�

��Ò�©mÈ«� mÈÎÓº°�
� ¹Sº­ãËä
äº�ËSÓÒÏÈ�ÒÒ� äº�ËãË®� ªãËäËÓ�
�ºm� Ò� Ò�ËÓ�ÒÁÒ}È�ÒÒ� Ò²� ¹ÈSÈ�
äË�Sºm��m�SÈä}È²�kã
«Ó°È�¹SË��
¹SÒ«�Ò®� ªãË}�SºÓÓº®� ¹Sºä©	�
ãËÓÓº°�Ò��(OHFWURQLF�,QGXVWU\�$OOL�
DQFH�Û�(,$��­©ã�°ºÏ�ÈÓ�vºmË��¹º
}ºä¹È}�Ó©ä� äº�Ëã«ä� �&RPSDFW
0RGHO�&RXQFLO�Û�&0&����º�º­Ó©Ë
SÈ­º�©� ¹Sºmº�«�°«� Ò� m� SÈä}È²
k°°º�ÒÈ�ÒÒ� ¹ºã�¹Sºmº�ÓÒ}º�
m©²�ÁÒSä�SÈÏSÈ­º��Ò}ºm��)DEOHVV
6HPLFRQGXFWRU�$VVRFLDWLRQ��>��@�

�}ÈÏÈÓÓ©®� vºmË�� °ÁºSä�ãÒ�
SºmÈã� º°ÓºmÓ©Ë� �SË­ºmÈÓÒ«� }
}ºä¹È}�Ó©ä�äº�Ëã«ä�>��@��m��Ò°ãË
}º�ºS©²�Ë°�
�¹º�Sº­ÓÈ«��º}�äËÓ�
�ÒSºmÈÓÓÈ«� äË�º�ºãº�Ò«� Ò�ËÓ�Ò�
ÁÒ}È�ÒÒ� ¹ÈSÈäË�Sºm�� {� �È°�Óº�
°�Ò��äº�Ëã
��ºãÎÓÈ�­©�
�È�Ë}mÈ��
ÓÈ����º�º¹SË�Ëã«Ë�°«�¹º�}È�Ë°��
mËÓÓ©ä��Ë°�Èä��Ò�ÒäË�
�²ºSº	��
�º�Óº°�
�� �SÒ� º¹SË�ËãËÓÒÒ� ¹º�
°ãË�ÓË®� ÓËº­²º�Òäº� �}ÈÏ©mÈ�
�
¹º�SË	Óº°�
� }È}º®� mËãÒ�ÒÓ©
­©ãÈ�ÒÏäËSËÓÈ��°¹º°º­©�ËË�º¹SË�

�ËãËÓÒ«�Ò��SÈÓÒ�©��º¹�°�Òäº�º
�ÒÓÈäÒ�Ë°}º�º� �ÒÈ¹ÈÏºÓÈ� >��@�
�ãÈmÓÈ«�¹Sº­ãËäÈ�m�º�ËÓ}Ë��º��
Óº°�Ò�äº�ËãÒ�ÏÈ}ã��ÈË�°«�m�m©�
­ºSË�²ÈSÈ}�ËSÒ°�Ò}Ò��¹º�}º�ºSº®
ÓËº­²º�Òäº� ¹Sºmº�Ò�
� º�ËÓ}��
�È}��m©°º}È«��º�Óº°�
�äº�ËãÒSº�
mÈÓÒ«�Á�Ó}�ÒÒ��mºã
��Èä¹ËSÓº®
²ÈSÈ}�ËSÒ°�Ò}Ò��ÓË�°mÒ�Ë�Ëã
°��
m�Ë��º�²ºSº	Ë®��º�Óº°�Ò�äº�ËãÒ�
SºmÈÓÒ«� ¹SºÒÏmº�Óº®� Á�Ó}�ÒÒ
�äÈãº°Ò�ÓÈã
Ó©²� ¹ÈSÈäË�Sºm� Û
m©²º�Óº�º� �ÒÁÁËSËÓ�ÒÈã
Óº�º
°º¹Sº�ÒmãËÓÒ«���ÒÁÁËSËÓ�ÒÈã
�
Óº�º�}ºªÁÁÒ�ÒËÓ�È�¹ËSË�È�Ò��º�
}È� r��� }S��ÒÏÓ©� ����� }º�ºS©Ë
º¹SË�Ëã«���º°ÓºmÓ©Ë�¹ÈSÈäË�S©
ÈÓÈãº�ºm©²�jv��{�º­�Ëä�°ã��ÈË
¹º�SË	Óº°�
�«mã«Ë�°«�Á�Ó}�ÒË®
�º}È�Ò�ÓÈ¹S«ÎËÓÒ«�Ò�äºÎË��°Òã
�
Óº�ÏÈmÒ°Ë�
�º���º�º��}È}���ÒÏ�ª�Ò²
mËãÒ�ÒÓ� °�Ò�È�
� ÓËÏÈmÒ°Òäº®�
v¹º°º­� º¹SË�ËãËÓÒ«� ¹º�SË	Óº�
°�Ò�ÓÈ�¹SÈ}�Ò}Ë�°ãË��Ë��m©­ÒSÈ�

Ò°²º�«�ÒÏ�¹º°�ÈmãËÓÓº®��ËãÒ�

sÈ� �º�Óº°�
� äº�ËãÒSºmÈÓÒ«
ÏÓÈ�Ò�Ëã
Óº�mãÒ«���¹ÈSÈÏÒ�Ó©Ë
ªãËäËÓ�©��¹ºª�ºä���ã«�¹SË�ÒÏÒ�
ºÓÓ©²�ÈÓÈãº�ºm©²�jv�¹Sºmº�«�
¹ºm�ºSÓºË�°²Ëäº�Ë²ÓÒ�Ë°}ºË�äº�
�ËãÒSºmÈÓÒË� ¹º°ãË� SÈÏSÈ­º�}Ò
�º¹ºãº�ÒÒ�Ò�m©�ËãËÓÒ«�¹ÈSÈÏÒ��
Ó©²�ªãËäËÓ�ºm���SÒ�äº�ËãÒSºmÈ�
ÓÒÒ� °ºmSËäËÓÓ©²� rjv�vrjv
�È}ÎË�ÓËº­²º�Òäº���Ò�©mÈ�
�S«�
�º¹ºãÓÒ�Ëã
Ó©²� ÁÈ}�ºSºm� >��@�
SÈÏ­Sº°� ¹ÈSÈäË�Sºm� ªãËäËÓ�ºm�
¹ËSË}SË°�Ó©Ë�¹ºäË²Ò��ÒÓ��}�Òm�
Óº°�
�Ò�°º¹Sº�ÒmãËÓÒË�	ÒÓ�¹Ò�
�ÈÓÒ«��Ó�ãËmº�º�¹º�ËÓ�ÒÈãÈ��mÏÈ�
ÒäÓ©Ë� ÒÓ��}�ÒmÓº°�Ò�� mãÒ«ÓÒË
}ºS¹�°È�jv�

�º�Óº°�
� äº�ËãÒSºmÈÓÒ«� ÏÈ�
�È°���� «mã«Ë�°«�ÓÈ°�ºã
}º�¹Sº�
­ãËäÈ�Ò�Óº®�Ò�°m«ÏÈÓÓº®�°�SÒ°�
}ºä� ÁÒÓÈÓ°ºm©²� ¹º�ËS
�� ��º
äÓº�ÒË� SÈÏSÈ­º��Ò}Ò� jv� ¹ËSË�
¹SºmËS«��� ¹ÈSÈäË�S©� äº�ËãË®�
¹ºã��ËÓÓ©Ë�ÒÏ�}SËäÓÒËmº®�äÈ°�
�ËS°}º®��Ò��ÈÎË�m©¹ºãÓ«���ÁÒ�
ÏÒ�Ë°}ºË�äº�ËãÒSºmÈÓÒË�Û�¹SË��
mÈSÒ�Ëã
Ó��� ¹SºmËS}�� ÒÏ�º�ºm�
ãËÓÓ©²� º��Ëã
Ó©²� ÁSÈ�äËÓ�ºm
jv���SÒ�¹SºË}�ÒSºmÈÓÒÒ�º°º­º
°ãºÎÓ©²�ÒÏ�ËãÒ®��ã«�Ò�ËÓ�ÒÁÒ�
}È�ÒÒ�¹ÈSÈäË�Sºm�äº�ËãË®�¹SÒ�



sks|��j�ljzc|vjv�plskÐ��ptsjzk��¢�����������

*�½«¥¬¥­²»�¬­±²� *

äËÓ«���°Èäº°�º«�Ëã
Óº�SÈÏSÈ­º�
�ÈÓÓ©Ë� �Ë°�ºm©Ë� °�S�}��S©�� m
�ºä��Ò°ãË�º��Ëã
Ó©Ë�¹Sº°�Ë®	ÒË
ÈÓÈãº�ºm©Ë� Ò� �ÒÁSºm©Ë� �Ïã©�
{ }È�Ë°�mË�ÁÒÏÒ�Ë°}º�º�äº�ËãÒ�
SºmÈÓÒ«��È}ÎË�äºÎÓº�SÈ°°äÈ�SÒ�
mÈ�
� ¹SË�mÈSÒ�Ëã
ÓºË�äÈ}Ë�ÒSº�
mÈÓÒË�º��Ëã
Ó©²�äÈ}Sº­ãº}ºm�ÓÈ
¹Sº�SÈääÒS�Ëä©²� jv� ¹ËSË�� Ò²
SËÈãÒÏÈ�ÒË®�m�mÒ�Ë�ÏÈ}ÈÏÓ©²�ÒãÒ
¹ºã�ÏÈ}ÈÏÓ©²�jv�
�È}Òä�º­SÈÏºä��ÁSÈ�äËÓ�©�jv�

°º�ËSÎÈ�ÒË� ÈÓÈãº�ºm©Ë� Á�Ó}�
�ÒºÓÈã
Óº� ÏÈmËS	ËÓÓ©Ë� ­ãº}Ò
° °�­äÒ}SºäË�Sºm©äÒ�ªãËäËÓ�È�
äÒ��¹SÒ�äº�ËãÒSºmÈÓÒÒ�ÓËº­²º�
�Òäº��°�Sº�º��ºmºS«��SÈ°°äÈ�SÒ�
mÈ�
�}È}�Ë�ÒÓºË��ËãºË�­ËÏ�°��Ë�
°�mËÓÓ©²� �¹Sº�ËÓÒ®�� sËmºÏ�
äºÎÓº°�
�m�ÓÈ°�º«�ËË�mSËä«�SËÈ�
ãÒÏÈ�ÒÒ�ª�º�º�¹º�²º�È�m�¹ºãÓºä
º­�ËäË�¹SÒmËãÈ�}�SÈÏmÒ�Ò���¹Sº�
�È��Ò²� ¹º�²º�ºm�� °ºmËS	ËÓ°��
mºmÈÓÒ��}ºä¹È}�Ó©²�ªãË}�SÒ�Ë�
°}Ò²�äº�ËãË®�Ò�äË�º�ºm�m©�ËãË�
ÓÒ«�¹ÈSÈÏÒ�Ó©²�ªãËäËÓ�ºm���SÒ
ª�ºä�º°ÓºmÓ©äÒ�¹Sº­ãËäÈäÒ�«m�
ã«��°«��¹ºm©	ËÓÒË�È�Ë}mÈ�Óº°�Ò
º¹Ò°ÈÓÒ«�ÁÒÏÒ�Ë°}Ò²�¹Sº�Ë°°ºm�Ò
�º�Óº°�Ò� äº�ËãÒSºmÈÓÒ«� �SÈÓ�
ÏÒ°�ºSÓ©²� °�S�}��S�� SÈÏSÈ­º�}È
}SÒ�ËSÒËm�}È�Ë°�mÈ��ã«�º¹SË�ËãË�
ÓÒ«� ¹º�SË	Óº°�Ò� äº�ËãË®�� °ºÏ�
�ÈÓÒË� äË�º�Ò}� Ò�ËÓ�ÒÁÒ}È�ÒÒ
¹ÈSÈäË�Sºm� äº�ËãË®� Ò� ��Ë�È
mãÒ«ÓÒ«�ÓÈÒ­ºãËË�°��Ë°�mËÓÓ©²
¹ÈSÈÏÒ�Ó©²�ªãËäËÓ�ºm�

vÒ°�ËäÓ©®�¹º�²º�
}�¹SºË}�ÒSºmÈÓÒ
�ÈÓÈãº�ºm©²�
ÒÓ�ËSÁË®°ºm

�º°�º«ÓÓÈ«�¹º�SË­Óº°�
�S©Ó�
}È� m� ¹SË�ÒÏÒºÓÓ©²� ÈÓÈãº�ºm©²
ÒÓ�ËSÁË®°È²� ÏÈ°�Èmã«Ë�� Ò°}È�

ªÁÁË}�ÒmÓ©Ë� °¹º°º­©� SÈÏSË	Ë�
ÓÒ«�SÈ°°äº�SËÓÓ©²�¹Sº­ãËä�¹Sº�
Ë}�ÒSºmÈÓÒ«���ºª�ºä��� °�ÓÈ	Ë®
�º�}Ò�ÏSËÓÒ«���ËãË°ºº­SÈÏËÓ�º��
}ÈÏ� º�� }ãÈ°°Ò�Ë°}º�º� ¹º�²º�È
Ò ¹ËSË²º��ÓÈ�°Ò°�ËäÓ©®�¹º�²º��}
Ò²�¹SºË}�ÒSºmÈÓÒ��
vÒ°�ËäÓ©®�¹º�²º�� }� °ÒÓ�ËÏ�

¹SË�¹ºãÈ�ÈË�� ¹º°ãË�ºmÈ�Ëã
Ó©®
¹ËSË²º��º��º­�Ë�º�}��È°�Óºä��°
¹º°�º«ÓÓ©ä� ºSÒËÓ�ÒSºmÈÓÒËä
ÓÈ��º°�ÒÎËÓÒË�¹º°�ÈmãËÓÓº®��ËãÒ
>��@��{�°ºº�mË�°�mÒÒ�°�ª�Òä�Ò�¹Sº�

mË�ËÓÓ©ä� ÈÓÈãÒÏºä� °Ò°�ËäÓ©®
¹º�²º��}�¹SºË}�ÒSºmÈÓÒ��ÈÓÈãº�
�ºm©²� ÒÓ�ËSÁË®°ºm� �ºãÎËÓ� ­©�

ÓÈ¹SÈmãËÓ�ÓÈ�¹ºã��ËÓÒË��SË­�Ë�
ä©²�¹ÈSÈäË�Sºm�jv�¹SÒ�ÓÈãÒ�ÒÒ
­ºã
	º�º� �Ò°ãÈ� º�SÈÓÒ�ËÓÒ®�
ª}ºÓºäÒ�Ë°}Ò²���Ë²Óºãº�Ò�Ë°}Ò²�
°²Ëäº�Ë²ÓÒ�Ë°}Ò²�Ò��º¹ºãº�Ò�Ë�
°}Ò²��sËº­²º�Òäº��Ë�}º�º¹SË�Ë�
ãÒ�
��ãÈmÓ����Ëã
��°���Ë�ºä�}º�
�ºSº®� °ÁºSä�ãÒSºmÈ�
� ÏÈ�È�Ò
�ã«�m°Ë²�ª�È¹ºm�¹SºË}�ÒSºmÈÓÒ«�
m©�ËãÒ�
�¹SÒºSÒ�Ë�Ó©Ë�ÓÈ¹SÈm�
ãËÓÒ«� Ò� m©­SÈ�
� ÒÏ� ­ºã
	º�º
äÓº�ºº­SÈÏÒ«� ÁÈ}�ºSºm� �ºã
}º
mãÒ«��ÒË� ÓÈ� �º°�ÒÎËÓÒË� ¹º�
°�ÈmãËÓÓº®� �ËãÒ�� �SË�ãÈ�ÈËäºË
ÒÏäËÓËÓÒË� ¹Sº�Ë°°È� ¹SºË}�ÒSº�

mÈÓÒ«�äÒ}SºªãË}�SºÓÓ©²�ÈÓÈãº�
�ºm©²�ÒÓ�ËSÁË®°ºm�m�SÈä}È²�°Ò°�
�ËäÓº�º�¹º�²º�È�º�SÈÎËÓº�m�º­�
�Ë®�­ãº}�°²ËäË��SÒ°�����
�ËSmºº�ËSË�Ó©ä�ª�È¹ºä�°Ò°�

�ËäÓº�º�¹º�²º�È�«mã«Ë�°«�ÁºSä��
ãÒSºmÈÓÒË� �ãÈmÓº®��ËãÒ�� °º�ËS�
ÎÈ�Ë®� �Ë²ÓÒ�Ë°}ÒË� Ò� ª}ºÓºäÒ�
�Ë°}ÒË� ²ÈSÈ}�ËSÒ°�Ò}Ò�� iS��Òä
°��Ë°�mËÓÓ©ä� º�ãÒ�ÒËä� °Ò°�Ëä�
Óº�º�¹º�²º�È�º��}ãÈ°°Ò�Ë°}º�º�«m�
ã«Ë�°«�SÈÏSÈ­º�}È�vtwn�ÓÈ�º°Óº�
mË�Ò�ËÈã
Ó©²�ÈÓÈãº�ºm©²�­ãº}ºm
°� ¹SË�mÈSÒ�Ëã
Óº®� m©SÈ­º�}º®
�SÈÓÒ�Ó©²� �SË­ºmÈÓÒ®� }� ¹ÈSÈ�
äË�SÈä� Ò°¹ºã
Ï�Ëä©²� ­ãº}ºm� Ò
ªãËäËÓ�ºm�|v��ÓËº­²º�Òä©²��ã«
�º°�ÒÎËÓÒ«��ãÈmÓº®��ËãÒ�

3Ò°�����vÒ°�ËäÓ©®�¹º�²º��}�¹SºË}�ÒSºmÈÓÒ
�¹SË�ÒÏÒºÓÓ©²�ÈÓÈãº�ºm©²�ÒÓ�ËSÁË®°ºm



 ÁSÀÌÎÂ�¨��¨���¤ÂÎSÍÈÊÎÂ�®��¢�� *�²ÅÍÄÅÍÖÈÈ�È�ÏSÎÁËÅÌÛ�ÏSÎÅÊÒÈSÎÂÀÍÈß�ÏSÅÖÈÇÈÎÍÍÛÕ�ÀÍÀËÎÃÎÂÛÕ�ÈÍÒÅSÔÅÉÑÎÂ

sks|��j�ljzc|vjv�plskÐ��ptsjzk��¢��������� ��

w}ºÓºäÒ�Ë°}È«� �Ëã
� ¹SºË}�È
°��Ë°�mËÓÓº� mãÒ«Ë�� ÓÈ� °¹º°º­
SËÈãÒÏÈ�ÒÒ� ÈÓÈãº�ºmº�º� ÒÓ�ËS�
ÁË®°È�m�mÒ�Ë�ÏÈ}ÈÏÓº®�jv��¹ºã��
ÏÈ}ÈÏÓº®�jv�ÒãÒ��kjv���Ë²ÓÒ�
�Ë°}È«��Ëã
�m�°ºº�mË�°�mÒÒ�°��SË�
­ºmÈÓÒ«äÒ�}�º°ÓºmÓ©ä�ÈÓÈãº�º�
m©ä�­ãº}Èä�º¹SË�Ëã«Ë��m©­ºS��Ë²�
Óºãº�ÒÒ�ÒÏ�º�ºmãËÓÒ«��sÈ�º°ÓºmË
�Ë²ÓÒ�Ë°}º®� �ËãÒ� Ò� m©­SÈÓÓº®
�Ë²Óºãº�ÒÒ�ÒÏ�º�ºmãËÓÒ«�ÁºSä��
ãÒS���� }SÒ�ËSÒÒ� }È�Ë°�mÈ� �ã«
Ò�ËÓ�ÒÁÒ}È�ÒÒ� ¹ÈSÈäË�Sºm� äº�
�ËãË®��°²Ëäº�Ë²ÓÒ�Ë°}º®�Ò��º¹º�
ãº�Ò�Ë°}º®�º¹�ÒäÒÏÈ�ÒÒ�

p°ãÒ� º�� ÈÓÈãº�ºmº�º� ÒÓ�ËS�
ÁË®°È�� �ãÈmÓ©ä�º­SÈÏºä�� �SË­��
��°«� ¹SË�ÒÏÒºÓÓ©Ë� ²ÈSÈ}�ËSÒ�
°�Ò}Ò���º�Ë�º�SÈÏSÈ­È�©mÈ���m�mÒ�
�Ë�ÏÈ}ÈÏÓº®�jv��È�¹SÒ�ÓËº­²º�Ò�
äº°�Ò� �äËÓ
	ËÓÒ«� mSËäËÓÓ©²� Ò
äÈ�ËSÒÈã
Ó©²�ÏÈ�SÈ��Û�ÓÈ�°¹Ë�ÒÈ�
ãÒÏÒSºmÈÓÓºä�rlz�°�Ò°¹ºã
ÏºmÈ�
ÓÒËä�°ºmäË�ËÓÓº®�����r���Ë²�
Óºãº�ÒÒ�

�SÒ�°²Ëäº�Ë²ÓÒ�Ë°}ºä�¹SºË}�
�ÒSºmÈÓÒÒ�jv�ÓËº­²º�Òäº�ÓÈ®�Ò
Ò°�º�ÓÒ}Ò� äÈ}°ÒäÈã
Óº®� ¹º�
�SË	Óº°�Ò��ÈÓÈãº�ºm©Ë�­ãº}Ò�ÒãÒ
ªãËäËÓ�©� Á�Ó}�ÒºÓÈã
Óº®� |v��
m©«°ÓÒ�
�mºÏäºÎÓº°�
��äËÓ
	Ë�
ÓÒ«� ¹º�SË	Óº°�Ò� äË�º�ÈäÒ� °È�
äº�� Ò� mÏÈÒäÓº®� }ºä¹ËÓ°È�ÒÒ�
¹SÒäËÓËÓÒËä�¹º�°�SºË}�ÓÈ�¹ãÈ�
°�ÒÓË� ¹ÈSÈäË�Sºm� º°º­º� �º�Ó©²
ªãËäËÓ�ºm��Ïãºm�ÒãÒ�Ò°¹ºã
ÏºmÈ�
ÓÒËä�mÓË	ÓÒ²�ªãËäËÓ�ºm�°��SË�
­�Ëä©äÒ�²ÈSÈ}�ËSÒ°�Ò}ÈäÒ�

�SÒ�°ÒÓ�ËÏË�vtw��ÓÈ��SºmÓË
ªãËäËÓ�ºm�º°º­ºË�mÓÒäÈÓÒË���Ë�
ã«��� m²º�Ó©ä� Ò� m©²º�Ó©ä� �Ë�
¹«ä��äº�ËSÓÒÏÈ�Ò��}º�ºS©²��º�
¹�°�Òäº� ¹Sºmº�Ò�
� ªmSÒ°�Ò�Ë�
°}Òä� ¹��Ëä�� {©­ºS� È}�ÒmÓ©²� Ò
¹È°°ÒmÓ©²� ªãËäËÓ�ºm� º°��Ë°�m�
ã«���°���Ë�ºä��Ò¹ºm©²�ÏÓÈ�ËÓÒ®
¹ÈSÈÏÒ�Ó©²� ¹ÈSÈäË�Sºm�� º�Óº�
mSËäËÓÓº�¹SË��°äÈ�SÒmÈ«��äËÓ
�
	ËÓÒË�mãÒ«ÓÒ«�¹ÈSÈÏÒ�Ó©²�¹ÈSÈ�
äË�Sºm�°²Ëäº�Ë²ÓÒ�Ë°}Òä��m©­ºS
SËÎÒäÈ� SÈ­º�©�� mmË�ËÓÒË� }ºä�
¹ËÓ°ÒS���Ò²� Ò� ÁÒã
�S���Ò²
�Ë¹Ë®��Ò�}ºÓ°�S�}�ÒmÓº��º¹ºãº�
�Ò�Ë°}Òä� °¹º°º­ÈäÒ� ��äËÓ
	Ë�
ÓÒË�mÏÈÒäº�Ë®°�mÒ«��ËSËÏ�¹ºã��
¹Sºmº�ÓÒ}ºm���¹º�ãºÎ}��ÒÓ��}�

�ÒmÓº°�Ë®� Ò� Ëä}º°�Ë®� }ºS¹�°È�
m©­ºS�}ºÓ°�S�}�Ò®�ªãËäËÓ�ºm�°
ÓÈÒäËÓ
	Ë®�Ëä}º°�Óº®�°m«Ï
��°
¹º�ãºÎ}º®���w�Ò�SÈ­º�©�m©¹ºã�
Ó«���ÓË¹º°SË�°�mËÓÓº�¹SÒ�°ÒÓ�
�ËÏË�vtw���º�SÈÏSÈ­º�}Ò��º¹ºãº�
�ÒÒ���º°ãË�SÈÏSÈ­º�}Ò��º¹ºãº�ÒÒ
mº°°�ÈÓÈmãÒmÈ���vtw��ÒÏ��º¹º�
ãº�ÒÒ�Ò���º�Ó«���ÏÓÈ�ËÓÒ«�¹ÈSÈ�
äË�Sºm�¹ÈSÈÏÒ�Ó©²�ªãËäËÓ�ºm�

�SÒ�°ÒÓ�ËÏË��º¹ºãº�ÒÒ��È}ÎË
ºSÒËÓ�ÒS���°«� ÓÈ� �º°�ÒÎËÓÒË
�ËãÒ��m�°ºº�mË�°�mÒÒ�°�}º�ºSº®�ÓË
¹Sº°�º� äÈ°	�È­ÒS���� ¹ãº�È�Ò
ªãËäËÓ�ºm��È�º¹�ÒäÒÏÒS����}ºÓ�
°�S�}�ÒÒ� �ã«� äÒÓÒäÒÏÈ�ÒÒ� ¹È�
SÈÏÒ�Ó©²� Ëä}º°�Ë®�� º­�ËäÓ©²
°º¹Sº�ÒmãËÓÒ®�� �SºmÓ«� ÓÒÏ}º�
�È°�º�Óº�º� 	�äÈ�� º­Ë°¹Ë�ËÓÒ«
ÓÈÒã��	Ò²� äÈãº°Ò�ÓÈã
Ó©²� ²È�
SÈ}�ËSÒ°�Ò}� ¹SÒ� �SË­�Ëäºä� SÈ�
­º�Ëä� �º}Ë�� °ºÏ�È��� Á�Ó}�Òº�
ÓÈã
Óº�ÒÓ�Ë�SÒSºmÈÓÓ©Ë� °�S�}�
��S©���È}ºË�äÓº�ºº­SÈÏÒË�}ºÓ°��
S�}�Ò®�ªãËäËÓ�ºm�ÏÓÈ�Ò�Ëã
Óº��°�
ãºÎÓ«Ë��mº°°�ÈÓºmãËÓÒË�vtw��ÒÏ
�º¹ºãº�ÒÒ��Óº�º­Ë°¹Ë�ÒmÈË��ÓÈÒ�
ã��	ËË� °º�Ë�ÈÓÒË� �º�Óº°�Ò� m©�
¹ºãÓËÓÒ«� ÈÓÈãº�ºm©²� Á�Ó}�Ò®�
­©°�Sº�Ë®°�mÒ«�� ªÓËS�º¹º�SË­�
ãËÓÒ«�

�SÒ� äº�ËãÒSºmÈÓÒÒ� äº���
¹SÒäËÓ«�
°«�m°Ë�Ë�º�ÒÏmË°�Ó©Ë��Ò�
¹©��È�ÒäËÓÓº��ÁÒÏÒ�Ë°}ºË��ÈÓÈãÒ�
�Ò�Ë°}ºË� äÈ�ËäÈ�Ò�Ë°}ºË� �¹Sº�
�Ë°°©�Á�Ó}�ÒºÓÒSºmÈÓÒ«� ÏÈ¹Ò�
°©mÈ��°«� m� mÒ�Ë� ÓË}º�ºS©²
Á�Ó}�ÒºÓÈã
Ó©²� ÏÈmÒ°Òäº°�Ë®�
}º�ºS©Ë�Ò°°ãË����°«�ÈÓÈãÒ�Ò�Ë�
°}ÒäÒ� äË�º�ÈäÒ��� äÈ�ËäÈ�Ò�Ë�
°}ºË�ÓÈ�w{l���º°ãË�ÓËË�Û�ÓÈÒ�
­ºãËË�SÈ°¹Sº°�SÈÓËÓÓ©®��Ò¹�äº�
�ËãÒSºmÈÓÒ«�� |�ÓÈ}º� ÒÓº��È
¹SÒäËÓËÓÒË�Ë�º��ã«�ÈÓÈãÒÏÈ�¹º�
mË�ËÓÒ«�jv�ÏÈ�S��ÓËÓº�m°ãË�°��
mÒË� º�äË�ËÓÓ©²� SÈÓËË� ¹Sº­ãËä�
{ ª�ºä�°ã��ÈË�mºÏäºÎÓº�Ò°¹ºã
�
ÏºmÈÓÒË� ÈÓÈãÒ�Ò�Ë°}Ò²� m©SÈÎË�
ÓÒ®�� 3ÈÏSÈ­º�}È� ÈÓÈãÒ�Ò�Ë°}Ò²
m©SÈÎËÓÒ®��SË­�Ë��m©°º}º®�}mÈ�
ãÒÁÒ}È�ÒÒ� SÈÏSÈ­º��Ò}ºm� Ò� ÓË
�ÈË�� ÓËº­²º�Òäº®� �º�Óº°�Ò� m©�
�Ò°ãËÓÒ®��º�ÓÈ}º�¹ºÏmºã«Ë��m©�
�ËãÒ�
��ËÓ�ËÓ�ÒÒ�mãÒ«ÓÒ«�¹ÈSÈ�
äË�Sºm� Ò� ÏÓÈ�Ò�Ëã
Óº� �¹Sº�ÈË�
¹Sº�Ë°°� ¹º°ãË����Ë�º� äÈ�ËäÈ�

�Ò�Ë°}º�º� äº�ËãÒSºmÈÓÒ«� ÓÈ
w{l� ÒãÒ� ÁÒÏÒ�Ë°}º�º� äº�ËãÒ�
SºmÈÓÒ«���SÒäËSºä�Ò°¹ºã
ÏºmÈ�
ÓÒ«� ÈÓÈãÒ�Ò�Ë°}Ò²� m©SÈÎËÓÒ®
«mã«Ë�°«� m©­ºS� SËÎÒäÈ� SÈ­º�©
����� ¹SÒ� }º�ºSºä� �º}� ¹S«äº�
°äË�ËÓÓº�º�Ò°�º}ºmº�º�¹ËSË²º�È
}ºä¹ËÓ°ÒS�Ë�� �º}� º­SÈ�Óº°äË�
�ËÓÓº�º�°�º}ºmº�º�>��@��|�äË�Òä
�È}ÎË�m©­ºS�º�Óº	ËÓÒ«�	ÒSÒÓ©
ÏÈ�mºSÈ� }� �ãÒÓË���� Ò°�º}ºmº�º
¹ºm�ºSÒ�Ëã«�� m� }º�ºSºä� °äË�Ë�
ÓÒË�¹º�¹º°�º«ÓÓºä���º}��m²º�Óº�
�º� �SÈÓÏÒ°�ºSÈ� ÏÈ�ÈË�°«� º­SÈ��
Ó©ä��º}ºä�S�Q�¹ËSË²º�È��{�ª�Ò²
°ã��È«²� ÈÓÈãÒ�Ò�Ë°}ÒË� m©SÈÎË�
ÓÒ«� ¹ºÏmºãÒãÒ� °�ËãÈ�
� mÈÎÓ©Ë
}È�Ë°�mËÓÓ©Ë� Ò� ¹SÒ­ãÒÏÒ�Ëã
�
Ó©Ë�}ºãÒ�Ë°�mËÓÓ©Ë�m©mº�©�¹º
}ºÓ°�S�}�ÒÒ�Ò�SËÎÒäÈä�SÈ­º�©
�SÈÓÏÒ°�ºSºm�� }º�ºS©Ë� ¹º��mËS�
�ÒãÒ°
�ª}°¹ËSÒäËÓ�Èã
Óº�

nÒÏÒ�Ë°}ºË� äº�ËãÒSºmÈÓÒË
�SË­�Ë��ÏÓÈ�Ò�Ëã
Ó©²�mSËäËÓÓ©²
Ò� äÈ�ËSÒÈã
Ó©²� ÏÈ�SÈ��� º�ÓÈ}º
�ÈË�� äÈ}°ÒäÈã
Óº� �º°�ºmËSÓ©Ë
SËÏ�ã
�È�©�� È�Ë�m°Ë�º�ÁÒÏÒ�Ë�
°}ºË� äº�ËãÒSºmÈÓÒË� ¹SÒäËÓ«��
¹SÒ�°ºÏ�ÈÓÒÒ�ÈÓÈãº�ºm©²�­ãº}ºm�
}º�ºS©Ë�º¹SË�Ëã«���mÈÎÓË®	ÒË
¹ÈSÈäË�S©�ÏÈ}ÈÏÓ©²�jv��ÒãÒ��Ë°�
�ºm©²�°²Ëä��}ºã
�Ëm©Ë��ËÓËSÈ�º�
S©�� ¹Sº°�Ë®	ÒË� i�� Ò� ¹S��� �ã«
Ò�ËÓ�ÒÁÒ}È�ÒÒ� ¹ÈSÈäË�Sºm� äº�
�ËãË®�¹SÒ��È}�ÓÈÏ©mÈËäº®�}ÈãÒ­�
Sºm}Ë� }SËäÓÒËä��sÈ°�Sº®}È� ¹È�
SÈäË�Sºm�äº�ËãË®�¹SÒ�°Ò°�ËäÓºä
¹º�²º�Ë�¹Sºmº�Ò�°«� m� º°ÓºmÓºä
�ã«� �Ë²� ²ÈSÈ}�ËSÒ°�Ò}�� }º�ºS©Ë
º¹SË�Ëã«��� �º°�ÒÎËÓÒË� �ËãÒ
¹SºË}�ÒSºmÈÓÒ«�

�SÒäËS�¹SºË}�ÒSºmÈÓÒ«
ÈÓÈãº�ºm©²�ÒÓ�ËSÁË®°ºm
ÓÈ�°¹Ë�ÒÈãÒÏÒSºmÈÓÓºä�rlz

�SÒäËÓËÓÒË�º¹Ò°ÈÓÓº�º�°Ò°�Ëä�
Óº�º�¹º�²º�È�¹ºÏmºãÒãº�°ºÏ�È�
�°¹Ë�
�ÒÈãÒÏÒSºmÈÓÓ©®� rlz� >���� ��@�
{ º�ãÒ�ÒË� º�� �SÈ�Ò�ÒºÓÓ©²� rlz�
m©¹ºãÓ«Ëä©²� äÈ}°ÒäÈã
Óº� �ÓÒmËS�
°Èã
Ó©äÒ��°¹Ë�ÒÈãÒÏÒSºmÈÓÓ©Ë�rlz
¹SË�ÓÈÏÓÈ�ËÓ©��ã«�ÒÏ�º�ºmãËÓÒ«�º¹�
SË�ËãËÓÓº�º�}ãÈ°°È�ÒÏ�ËãÒ®��w�º�¹º�
Ïmºã«Ë�� º¹�ÒäÈã
Óº� °¹SºË}�ÒSºmÈ�

�º¹ºãº�Ò��ªãËäËÓ�ºm�Ò�­ÈÏºmº®�«�Ë®�
}Ò�� m©­SÈ�
� �º°�È�º�ÓºË� �Ò°ãº� È}�
�ÒmÓ©²� Ò� ¹È°°ÒmÓ©²� ªãËäËÓ�ºm� ­ËÏ



sks|��j�ljzc|vjv�plskÐ��ptsjzk��¢�����������

*�½«¥¬¥­²»�¬­±²� *

ÏÓÈ�Ò�Ëã
Óº®� ÒÏ­©�º�Óº°�Ò�� °ÁºS�
ä�ãÒSºmÈ�
�ÎË°�}ÒË��SË­ºmÈÓÒ«�}�Ò²
¹ÈSÈäË�SÈä��¹SË��°äº�SË�
�mºÏäºÎ�
Óº°�
� ¹º��ºÓ}Ò� ¹ÈSÈäË�Sºm� jv� ÓÈ
¹ãÈ°�ÒÓË��zSºäË��º�º��º�ÓºmSËäËÓÓº
°� ¹SºË}�ÒSºmÈÓÒËä� �º¹ºãº�ÒÒ� }SÒ�
°�ÈããÈ�SÈÏSÈ­È�©mÈ��°«�Ò�°¹Ë�ÒÈãÒ�
ÏÒSºmÈÓÓ©Ë�­Ò­ãÒº�Ë}Ò�°�ÈÓ�ÈS�Ó©²
ªãËäËÓ�ºm����ºmãË�mºS«��ÒË�¹º°�Èm�
ãËÓÓº®� �ËãÒ�� v¹Ë�ÒÈãÒÏÒSºmÈÓÓ©Ë
rlz�ÒäË����º¹ºãÓÒ�Ëã
ÓºË�mÈÎÓºË
¹SËÒä��Ë°�mº�¹ËSË��ÏÈ}ÈÏÓ©äÒ�jv�Û
ª�º�ÏÓÈ�Ò�Ëã
Óº�­ºãËË�¹Sº°�ºË�Ò��º��
ÓºË�mº°°�ÈÓºmãËÓÒË�vtw��ÒÏ��º¹ºãº�
�ÒÒ�°���Ë�ºä�¹ÈSÈÏÒ�Ó©²�ªãËäËÓ�ºm�

�SÒäËSºä� °¹Ë�ÒÈãÒÏÒSºmÈÓÓº�º
rlz�äºÎË��°ã�ÎÒ�
�­Ò¹ºã«SÓº�¹º�
ãËmº®�krlzB�B���°ºÏ�ÈÓÓ©®�°¹Ë�Ò�
Èã
Óº��ã«�¹ºã��ËÓÒ«�äÈãº	�ä«�Ò²
Ò� ­©°�Sº�Ë®°�m���Ò²� jv� «�ËSÓº®
ªãË}�SºÓÒ}Ò� Ò� ÒÏäËSÒ�Ëã
Óº®� �Ë²�
ÓÒ}Ò��iã«�SË	ËÓÒ«��ÈÓÓº®�ÏÈ�È�Ò�ºÓ
m}ã��ÈË�� äÈãº	�ä«�ÒË� Q�S�Q� Ò� S�
������m�²ÏÈ�mºSÓ©Ë�����°�¹SË�Ëã
Óº
äÈã©ä�m²º�Ó©ä��º}ºä�Ò�m²º�Óº®�Ëä�
}º°�
��� vº°�Èm� Ò� °�S�}��SÈ� ­ÈÏºmº®
«�Ë®}Ò� krlzB�B�� ¹ºÏmºã«Ë�� ¹ºã��
�Ò�
� �Ò¹ºm©Ë�°²Ëäº�Ë²ÓÒ�Ë°}ÒË�SË�
	ËÓÒ«�m�m©­SÈÓÓº®�º­ãÈ°�Ò��|�Óº�
mSËäËÓÓºË� ¹SÒäËÓËÓÒË� �ÓÒmËS°Èã
�
Ó©²� Ò� Á�Ó}�ÒºÓÈã
Óº�ÒÓ�Ë�SÒSº�
mÈÓÓ©²�ªãËäËÓ�ºm�ÏÓÈ�Ò�Ëã
Óº�SÈ°�
	ÒSÒãÒ� mºÏäºÎÓº°�Ò� Ò� ¹ºÏmºãÒãÒ
°¹SºË}�ÒSºmÈ�
�ÒÏ�ËãÒ«��ÓÈ�}º�ºS©Ë
krlzB�B�� ¹ËSmºÓÈ�Èã
Óº� ÓË� ­©ã
SÈ°°�Ò�ÈÓ��äÒ}Sºäº�Ó©Ë�°�Ë�mËSËÓ�
Ó©Ë�|����°ÒãÒ�ËãÒ�°�¹Sº�SÈääÒS�Ë�
ä©äÒ� ¹ÈSÈäË�SÈäÒ�� SÈ�ÒÈ�ÒºÓÓº�
°�º®}ÒË�Ò �S�

lÓº�º}SÈ�ÓÈ«� ª}°¹ËSÒäËÓ�Èã
�
ÓÈ«�È¹Sº­È�Ò«�krlzB�B��¹º��mËS�
�ÒãÈ� �º°�È�º�Ó���� °� ÒÓÎËÓËSÓº®
�º�}Ò� ÏSËÓÒ«�� �º�Óº°�
� °ºm¹È�ËÓÒ«
SËÏ�ã
�È�ºm�äº�ËãÒSºmÈÓÒ«�Ò�ÒÏäË�
SËÓÒ®�� m� �ºä��Ò°ãË� �SºmÓ«�	�äÈ� Ò
°}ºSº°�Ò� ÓÈSÈ°�ÈÓÒ«�� iº°�Ò�Ó��©Ë
SËÏ�ã
�È�©�º­�«°Ó«��°«�m©°º}º®��º��
Óº°�
�� Ò�ËÓ�ÒÁÒ}È�ÒÒ� ¹ÈSÈäË�Sºm
äº�ËãË®�� ¹Sº°�©ä� Ò� �º°�ºmËSÓ©ä
m©�ËãËÓÒËä�¹ÈSÈÏÒ�Ó©²�ªãËäËÓ�ºm�

{©mº�©

��� 3È°°äº�SËÓÒË� �ËÓ�ËÓ�Ò®
SÈÏSÈ­º�}Ò�¹SË�ÒÏÒºÓÓ©²�ÈÓÈãº�
�ºm©²� ÒÓ�ËSÁË®°ºm� ÓÈ� º°ÓºmË
rjv�vrjv�¹ºÏmºãÒãº�m©�ËãÒ�

�Ë�©SË� }ºä¹ãË}°È� ¹Sº­ãËä� Ò²
¹SºË}�ÒSºmÈÓÒ«�� ºS�ÈÓÒÏÈ�ÒºÓ�
Óº�ª}ºÓºäÒ�Ë°}ÒË��m©­ºS��Ë²Óº�
ãº�ÒÒ�ÒÏ�º�ºmãËÓÒ«��m©¹ºãÓËÓÒË
°²Ëäº�Ë²ÓÒ�Ë°}º�º� Ò� �º¹ºãº�Ò�

�Ë°}º�º�°ÒÓ�ËÏÈ�Ò�º¹�ÒäÒÏÈ�ÒÒ�
äº�ËãÒSºmÈÓÒË�
���{�SËÏ�ã
�È�Ë�ÈÓÈãÒÏÈ��ÈÓÓ©²

¹Sº­ãËä� °ÁºSä�ãÒSºmÈÓ� °Ò°�Ëä�
Ó©®� ¹º�²º�� }� ¹SºË}�ÒSºmÈÓÒ�
¹SË�ÒÏÒºÓÓ©²� ÈÓÈãº�ºm©²� ÒÓ�
�ËSÁË®°ºm� ÓÈ� ­ÈÏË� rjv�vrjv�
�Ò�ËÈã
ÓÈ«��­ãº}�°²ËäÈ�}º�ºSº�º
¹SÒmË�ËÓÈ�ÓÈ�SÒ°����
����SÒäËÓËÓÒË�¹SË�ãºÎËÓÓº�

�º�°Ò°�ËäÓº�º�¹º�²º�È�¹SÒmËãº�}
SÈÏSÈ­º�}Ë�m©°º}º}È�Ë°�mËÓÓº�º
°¹Ë�ÒÈãÒÏÒSºmÈÓÓº�º� ­Ò¹ºã«S�
Óº�¹ºãËmº�º� rlz�� °ºÏ�ÈÓÓº�º
�ã«�SËÈãÒÏÈ�ÒÒ�äÈãº	�ä«�Ò²�Ò
­©°�Sº�Ë®°�m���Ò²�jv�«�ËSÓº®
ªãË}�SºÓÒ}Ò� Ò� ÒÏäËSÒ�Ëã
Óº®
�Ë²ÓÒ}Ò�

v¹Ò°º}�ãÒ�ËSÈ��S©

�� imºSÓÒ}ºm�|� {��wãËäËÓ�ÓÈ«�­È�
ÏÈ�Óºmº�º�¹º}ºãËÓÒ«�SÈ�ÒºÒÏäËSÒ�Ëã
�
Óº®��Ë²ÓÒ}Ò����zºä¹ºÓËÓ�©�Ò��Ë²Óº�
ãº�ÒÒ��������¢ ���v� ��Û���
�� lº}Sºm� p� k���Sº­ãËä©� Ò� ¹ËS�

°¹Ë}�Òm©�SÈÏmÒ�Ò«��È��Ò}ºmº®�È¹¹ÈSÈ�
��S©� ��� lÒ}Sº°Ò°�ËäÓÈ«� �Ë²ÓÒ}È�
������¢ ���v����Û���
�� �ËãË�� {� k��� sÒ}ÒÁºSºm� k� ��

lÒ}SºªãË}�SºÓÓ©Ë� ¹SËº­SÈÏºmÈ�ËãÒ
ÁÒÏÒ�Ë°}Ò²�mËãÒ�ÒÓ�Ò�}ºä¹ºÓËÓ�©��È��
�Ò}ºm�Û�¹ËS°¹Ë}�ÒmÓÈ«�ªãËäËÓ�ÓÈ«�­ÈÏÈ
äÒ}Sº°Ò°�ËäÓº®��Ë²ÓÒ}Ò����lÒ}Sº°Ò°�
�ËäÓÈ«��Ë²ÓÒ}È��������¢ ���v���Û���
�� k�Èäºm��� n���vºäºm�|� k���bËm�

�ËÓ}º�p� k��vÒ°�Ëä©�ÓÈ�}SÒ°�ÈããË�m�°º�
mSËäËÓÓº®� ªãË}�SºÓÒ}Ë� ��� lÒ}Sº°Ò°�
�ËäÓÈ«��Ë²ÓÒ}È��������¢ ���v����Û���
�� �Sº²ºSºm� z� Ð��� |SãÒ}ºm�

°}Ò® k� k��� vº}ºãºm� k�� ��� kÓ�ãº�S�°�
°}Ò®� °ãºmÈS
� ¹º� äÒ}SºªãË}�SºÓÒ}Ë�
l���3�°��«Ï�������������°�
�� vÒ°�Ëä©� ÓÈ� }SÒ°�ÈããË�� mºÏäºÎ�

Óº°�Ò� �Ë²Óºãº�ÒÒ� Ò� �ÒÏÈ®ÓÈ� ��� &KLS
1HZV��������1 �Û���
�� rÈ°ÈËm� k� v��� {ËSÓËS� {� i��� pS�

äÈ}� {� {�� Ò �S�� wãËäËÓ�ÓÈ«� ­ÈÏÈ� �ã«
SÈÏSÈ­º�}Ò�SÈ�ÒºªãË}�SºÓÓº®�È¹¹ÈSÈ�
��S©�Óºmº�º�¹º}ºãËÓÒ«����lÒ}Sº°Ò°�
�ËäÓÈ«��Ë²ÓÒ}È��������¢ ����v� ��Û���
�� KWWS���ZZZ�DQJVWUHP�UX
�� KWWS���ZZZ�DVLF�UX
��� r�²�ËËm�k���sËä��Sºm�{��vÒ°�Ëä©

ÓÈ�}SÒ°�ÈããË��sºm©Ë��ËÓ�ËÓ�ÒÒ����wãË}�
�SºÓÒ}È��s�r��������¢ ���v� ��Û���
��� r�²�ËËm�k���lºSºÏºm�v���vº}º�

ãºm�v��v�S�}��SÓ©Ë�$6,&�Û�mÒ�º}�ªmº�
ã��ÒÒ� rlz� ÒãÒ� �º�ºmÈ«� ¹ãÈ�ÁºSäÈ
�ã«� °ºÏ�ÈÓÒ«� °Ò°�Ëä� ÓÈ� }SÒ°�ÈããË� ��
&KLS�1HZV��������1 ���v� �Û���
��� KWWS���ZZZ�DUUD\GHVLJQ�FRP
��� imºSÓÒ}ºm�|� {��� Ë²ºm°}Ò®�{� k�

kÓÈãº�ºm©®�­Ò¹ºã«SÓº�¹ºãËmº®�­ÈÏº�
m©®�äÈ�SÒ�Ó©®�}SÒ°�Èãã�°�SÈ°	ÒSËÓ�
Ó©äÒ� Á�Ó}�ÒºÓÈã
Ó©äÒ� mºÏäºÎÓº�
°�«äÒ����&KLS�1HZV��������1 ���v����Û���

��� %DWXULVWVN\�0� $���'YRUQLNRY�2� 9��
7FKHNKRYVNL� 9� $��$Q� DQDORJ� ELSRODUMIHW
PDVWHU�VOLFH�DUUD\�IRU�IURQW�HQG�HOHFWURQLFV
GHVLJQ����1XFOHDU�,QVWUXPHQWV�DQG�0HWKRGV
LQ� 3K\VLFV� 5HVHDUFK�� ������ $� ���� ��Û���
3� ���Û����
��� KWWS���ZZZ�DQDGLJP�FRP
��� v�Ë�ËÓ}º�{��r���SÈ}�Ò}È�Èm�º�

äÈ�ÒÏÒSºmÈÓÓº�º� ¹SºË}�ÒSºmÈÓÒ«� SÈ�
�ÒºªãË}�SºÓÓ©²� �°�Sº®°�m�� l��� sº�
ãÒ�Î������������°�
��� pm°�Ò�ÓËËm�{���zº�ÈSÓºm°}Ò®�k��

iË��«SËm� p�� Ò �S�� jä¹ºS�ºÏÈäË�È��
�È«��Ë²Óºãº�Ò«���jv�Û�rlz�� È°�
�,�
3ÈÏSÈ­º�}È�SÈ�ÒºªãË}�SºÓÓº®�È¹¹ÈSÈ���
S©��mº®Óº�º�¹SÒäËÓËÓÒ«����zºä¹ºÓËÓ�
�©�Ò��Ë²Óºãº�ÒÒ��������¢ ���v� ��Û���
��� �SË°°�°ã�Î­È� 3kv��� zºSS�

k3lv��kvv��~È�È�È� °ºÏ�ÈÓÒ«�º�Ë�Ë�
°�mËÓÓº®�ªãËäËÓ�Óº®�­ÈÏ©�¹º�¹SËÎÓË�
ä��º°�ÈË�°«�ÓËSË	ËÓÓº®����&KLS�1HZV�
������1 ���v� ���
��� �ºãºÓÓÒ}ºm� i�� p�� |¹ËSÈ�ÒºÓ�

Ó©Ë� �°ÒãÒ�ËãÒ�� �SÒÓ�Ò¹©� ¹º°�SºË�
ÓÒ«���ËºSÒ«��°²Ëäº�Ë²ÓÒ}È��l���wÓËS�
�ºÈ�ºäÒÏ�È�������������°�
��� imºSÓÒ}ºm�|� {��vºÏ�ÈÓÒË�}ºÓ�

}�SËÓ�º°¹º°º­Ó©²�ÈÓÈãº�ºm©²�rjv�¹º
°ºmäË�ËÓÓº®�%-7�-)(7��Ë²Óºãº�ÒÒ���
wãË}�SºÓÒ}È�� s�r�� ������ ¢ �Û��
v� ��Û���
��� imºSÓÒ}ºm�|� {��� Ë²ºm°}Ò®�{� k�

jÓ�Ë�SÈã
Ó©Ë� °mËS²äÈãº	�ä«�ÒË� ÏÈ�
S«�º��m°�mÒ�Ëã
Ó©Ë��°ÒãÒ�ËãÒ�����Sº�
­ãËä©�°ºmSËäËÓÓº®�ÈÓÈãº�ºmº®�äÒ}Sº�
°²Ëäº�Ë²ÓÒ}Ò�� v­�� äÈ�ËSÒÈãºm� lËÎ��
ÓÈ��Óº�¹SÈ}���°ËäÒÓÈSÈ��bÈ²�©��jÏ��
�3��wv�������� �����v� ��Û����
��� imºSÓÒ}ºm� |� {��� �Sº°ÈÓ�Ë�

Ëm i� p��� {ºãº�}ËmÒ�� k�� k�� v¹º°º­
m}ã��ËÓÒ«� ¹ºãËmº�º� �SÈÓÏÒ°�ºSÈ� °
�¹SÈmã«��Òä� S�Q�¹ËSË²º�ºä�� �È�ËÓ�
¢ ���������3n���ÏÈ«mã�����������º¹�­ã�
���������
��� vºmË�ºm� r� Ð��� Ð}ºmãËm� v�� k�

lº�ËãÒSºmÈÓÒË�°Ò°�Ëä��l���{©°	��	}��
����������°�
��� vÒ�ºS°}Ò®�{� �����Ë�SËÓ}º�k��j�

kã�ºSÒ�ä©�ÈÓÈãÒÏÈ�ªãË}�SºÓÓ©²�°²Ëä�
l���vºm��SÈ�Òº������������°�
��� ��S°}Ò®� �� j��� v�Ë¹ÈÓË�� {�� Ð�

�SºË}�ÒSºmÈÓÒË�jv��lÒÓ°}��sÈm�}È�L
�ª²ÓL}È������������°�
��� �Sº}º¹ËÓ}º�s��s�� sËãÒÓË®ÓÈ«

È}�ÒmÓÈ«� }ºSSË}�Ò«� m� ¹SË�ÒÏÒºÓÓ©²
ÈÓÈãº�ºm©²� äÒ}Sº°²ËäÈ²�� 3º°�ºm�ÓÈ�
iºÓ��� jÏ��� vËmËSº�zÈm}ÈÏ°}º�º� ÓÈ���
�ËÓ�SÈ�m©°	��	}�������������°�
��� zS���ÒÓ°}Ò®�v�����v�S�}��SÓ©®

°ÒÓ�ËÏ�ÈÓÈãº�ºm©²�ªãË}�SºÓÓ©²�°²Ëä�
3º°�ºm�ÓÈ�iºÓ���jÏ���vËmËSº�zÈm}ÈÏ�
°}º�º� ÓÈ���� �ËÓ�SÈ� m©°	��	}��� �����
����°�
��� v�ÈS�ËÓ}º�p� j��|¹ËSÈ�ÒºÓÓ©Ë

�°ÒãÒ�ËãÒ�°�ä�ã
�Ò�ÒÁÁËSËÓ�ÒÈã
Ó©�
äÒ�m²º�Ó©äÒ�}È°}È�ÈäÒ�����Sº­ãËä©
°ºmSËäËÓÓº®�ÈÓÈãº�ºmº®�äÒ}Sº°²Ëäº�
�Ë²ÓÒ}Ò��v­��äÈ�ËSÒÈãºm�lËÎ���ÓÈ���
Óº�¹SÈ}��� °ËäÒÓÈSÈ�� bÈ²�©�� jÏ��
�3��wv�������� �����v� ��Û���
��� zS���ÒÓ°}Ò®� v� ���� v�ÈS�ËÓ�

}º p� j�� l�ã
�Ò�ÒÁÁËSËÓ�ÒÈã
Ó©Ë
º¹ËSÈ�ÒºÓÓ©Ë� �°ÒãÒ�ËãÒ� Ò� ¹SË�ÒÏÒ�



ªÀØÒÀÍÊÈÍ�̈ � ���£ÓSÈÍ�­�²��*�¤ÈÍÀÌÈ×ÅÑÊÈÅ�ÕÀSÀÊÒÅSÈÑÒÈÊÈ�ÔÎÒÎ×ÓÂÑÒÂÈÒÅËÜÍÛÕ�ÁÈÏÎËßSÍÛÕ�1�ÏSÈÁÎSÎÂ�Ñ�ÓÏSÀÂËßÅÌÎÉ�¢ µ

sks|��j�ljzc|vjv�plskÐ��ptsjzk��¢��������� ��

ºÓÓÈ«�äÒ}Sº°²Ëäº�Ë²ÓÒ}È�����Sº­ãË�
ä©�°ºmSËäËÓÓº®�ÈÓÈãº�ºmº®�äÒ}Sº°²Ë�
äº�Ë²ÓÒ}Ò��v­��äÈ�ËSÒÈãºm�lËÎ���ÓÈ�
��Óº�¹SÈ}��� °ËäÒÓÈSÈ�� bÈ²�©�� jÏ��
�3��wv�������� �����v� ���Û����

��� r�­ËÓÓÒ}ºm� k� s��� vÈ�ºmÓÒ�
}ºm k�� i�� nÒÏÒ}º��Ë²Óºãº�Ò�Ë°}ºË
¹SºË}�ÒSºmÈÓÒË� ­Ò¹ºã«SÓ©²� ªãËäËÓ�
�ºm� }SËäÓÒËm©²� rjv�� l�� 3È�Òº� Ò
°m«Ï
������������°�

��� zÈÏËÓÓºm��� ����uËäËãÒÓÒÓ�{��l�
�º¹ºãº�Ò�Ë°}ºË�¹SºË}�ÒSºmÈÓÒË�ÓËSË�
��ã«SÓ©²� rjv� l��� {©°	��	}��� �����
����°�

��� k­SÈäºm�j� j��lË�º�ºãº�Ò«�Èm�
�ºäÈ�Ò�Ë°}º�º�°ÒÓ�ËÏÈ�}ºä¹È}�Ó©²�ª}�
mÒmÈãËÓ�Ó©²�°²Ëä�¹ºã�¹Sºmº�ÓÒ}ºm©²
¹SÒ­ºSºm�Ò�°�S�}��S����lÒ}Sº°Ò°�Ëä�
ÓÈ«��Ë²ÓÒ}È��������¢ ���v� ��Û���

��� k­SÈäºm� j�� j��lº�ËãÒSºmÈÓÒË
ÁÒÏÒ�Ë°}Ò²� ¹Sº�Ë°°ºm� m� ªãËäËÓ�È²
}SËäÓÒËm©²�ÒÓ�Ë�SÈã
Ó©²�äÒ}Sº°²Ëä�
lÒÓ°}��r��������������°�

��� k­SÈäºm�j� j���tÈSÒ�ºÓºm�{� {�
�Sº­ãËä©� äº�ËãÒSºmÈÓÒ«� ªãËäËÓ�ºm
}SËäÓÒËm©²� ÒÓ�Ë�SÈã
Ó©²� °²Ëä� ��
wãË}�SºÓÓÈ«��Ë²ÓÒ}È��vËS�����lÒ}Sº�
ªãË}�SºÓÒ}È��������{©¹�����v� �Û��

��� imºSÓÒ}ºm� |� {�� |¹Ò°ÈÓÒË� ªãË�
äËÓ�ºm�m�3VSLFH��ã«�m©°º}º�º�Óº�º�äº�Ë�
ãÒSºmÈÓÒ«�ÈÓÈãº�ºm©²�­Ò¹ºã«SÓ©²�jv�
 È°�
� ��� jÓ�Ë�SÈã
Ó©Ë� SËÏÒ°�ºS©� ��
�Sº­ãËä©� °ºmSËäËÓÓº®� ÈÓÈãº�ºmº®
äÒ}Sº°²Ëäº�Ë²ÓÒ}Ò�� v­�� äÈ�ËSÒÈãºm
lËÎ���ÓÈ��Óº�¹SÈ}���°ËäÒÓÈSÈ��bÈ²�©�
jÏ����3��wv�������� �����v� ��Û���

��� imºSÓÒ}ºm� |� {�� |¹Ò°ÈÓÒË� ªãË�
äËÓ�ºm�m�3VSLFH��ã«�m©°º}º�º�Óº�º�äº�Ë�
ãÒSºmÈÓÒ«�ÈÓÈãº�ºm©²�­Ò¹ºã«SÓ©²�jv�
 È°�
����jÓ�Ë�SÈã
Ó©Ë�}ºÓ�ËÓ°È�ºS©���
�Sº­ãËä©�°ºmSËäËÓÓº®�ÈÓÈãº�ºmº®�äÒ�
}Sº°²Ëäº�Ë²ÓÒ}Ò��v­��äÈ�ËSÒÈãºm�lËÎ��
ÓÈ��Óº�¹SÈ}��� °ËäÒÓÈSÈ�� bÈ²�©�� jÏ��
�3��wv�������� �����v� ��Û���

��� k­SÈäºm� j�� j�� z�S°� ãË}�Ò®
�lº�ËãÒSºmÈÓÒË�ªãËäËÓ�ºm�ÒÓ�Ë�SÈã
�
Ó©²�°²Ëä���lÒÓ°}��r�������������°�

��� l|��vrjv�� lº�ËãÒSºmÈÓÒË
ªãËäËÓ�ºm�Ò��Ë²Óºãº�Ò�Ë°}Ò²�¹Sº�Ë°�
°ºm����º��SË������kÓ�ºÓË��Ò��i��kÓ�º�
ÓÒÈ�Ò°È��3��iÈ��ºÓÈ�����|�ã�²ËäÈ��l��
3È�Òº�Ò�°m«Ï
������������°�

��� zSËäãËm�{��Ð��nÒÏÒ}º��º¹ºãº�Ò�
�Ë°}ºË�äº�ËãÒSºmÈÓÒË�°�S�}��S�ªãËäËÓ�
�ºm�rjv� l���{©°	��	}�������������°�

��� r�­ËÓÓÒ}ºm� k��s��lº�ËãÒSºmÈ�
ÓÒË� ÒÓ�Ë�SÈã
Ó©²� äÒ}Sº�Ë²Óºãº�Ò®�
¹SÒ­ºSºm�Ò�°²Ëä��l���{©°	��	}��������
����°�

��� iËÓÒ°ËÓ}º� {�� lº�ËãÒSºmÈÓÒË
l|���SÈÓÏÒ°�ºSºm�� lË�º�ºãº�Ò�Ë�
°}Ò®�È°¹Ë}�����zºä¹ºÓËÓ�©�Ò��Ë²Óºãº�
�ÒÒ��������¢ ��������

��� KWWS���ZZZ�IVD�RUJ

��� &RPSDFW�0RGHO� &RXQFLO� +RPH�
SDJH��KWWS���ZZZ�HLJURXS�RUJ�FPF�

��� iËÓÒ°ËÓ}º�{���Sº­ãËä©�°²Ëäº�
�Ë²ÓÒ�Ë°}º�º� äº�ËãÒSºmÈÓÒ«� zl|�
vrjv� ��� zºä¹ºÓËÓ�©� Ò� �Ë²Óºãº�ÒÒ�
������¢ �����

�iz����������

�SÒmË�ËÓÓ©Ë�ÓÈäÒ�m�>����@�SË�
Ï�ã
�È�©�Ò°°ãË�ºmÈÓÒ«�Áº�º��m°��
mÒ�Ëã
Óº°�Ò� ­Ò¹ºã«SÓ©²� ¹ºã��
¹Sºmº�ÓÒ}ºm©²�¹SÒ­ºSºm�°�1�º­�
SÈÏÓº®� mºã
��Èä¹ËSÓº®� ²ÈSÈ}�Ë�
SÒ°�Ò}º®�º�}S©mÈ���mºÏäºÎÓº°�

°ºÏ�ÈÓÒ«� ¹SÒÓ�Ò¹ÒÈã
Óº� Óºm©²

�È��Ò}ºm� °mË�È�� ªãËäËÓ�ºm� �ËÓË�
SÈ�ºSÓº®��Ë²ÓÒ}Ò�Ò��S��Ò²�ªãË}�
�SºÓÓ©²��°�Sº®°�m��~ÓÈÓÒË��ÒÓÈ�
äÒ�Ë°}Ò²� ²ÈSÈ}�ËSÒ°�Ò}� ª�Ò²
�°�Sº®°�m�¹SÒ�Ò²�SÈÏSÈ­º�}Ë�«m�
ã«Ë�°«�ÓËäÈãºmÈÎÓ©ä�ÁÈ}�ºSºä�
¡Ëã
���ÈÓÓº®�SÈ­º�©�«mã«Ë��

°«� äº�ËãÒSºmÈÓÒË� Ò� ª}°¹ËSÒ�
äËÓ�Èã
ÓºË�Ò°°ãË�ºmÈÓÒË��ÒÓÈ�
äÒ�Ë°}Ò²�²ÈSÈ}�ËSÒ°�Ò}��È��È}ÎË
mãÒ«ÓÒ«�ÒÓÁSÈ}SÈ°Óº�º��jz��ÒÏ�
ã��ËÓÒ«��äº�Óº°�
����Û���ä{��Ò
�ãÒÓº®�mºãÓ©�����Óä��ÓÈ��ÒÓÈ�
äÒ�Ë°}ÒË� ²ÈSÈ}�ËSÒ°�Ò}Ò� �m�²
�Ò¹ºm� ­Ò¹ºã«SÓ©²� 1�¹SÒ­ºSºm
�SÒ°�����°�	�Ó�ÒSºmÈÓÒËä�ªäÒ��
�ËSÓº�º�¹ËSË²º�È�Ò�°�äº��ã«�ÒË®
�º}È�­ÈÏ©��m©¹ºãÓËÓÓ©²�ÓÈ�º°Óº�
mË�¹ãÈÓÈSÓº®�}SËäÓÒËmº®�°�S�}�
��S©�°�º­�Ë®�¹º�ãºÎ}º®�>����@�

{�1�¹SÒ­ºSÈ²�°�	�Ó�ÒSºmÈÓÒËä
ªäÒ��ËSÓº�º�¹ËSË²º�È��ã«�ÁºSäÒ�
SºmÈÓÒ«� ��È°�}È� º�SÒ�È�Ëã
Óº�º
�ÒÁÁËSËÓ�ÒÈã
Óº�º� °º¹Sº�ÒmãË�
ÓÒ«� �|iv�� ¹SÒäËÓ«Ë�°«�	�Ó�Ò�
SºmÈÓÒË� ªäÒ��ËSÓº�º� ¹ËSË²º�È�
¡Ë¹
� ¹ºãºÎÒ�Ëã
Óº®� º­SÈ�Óº®
°m«ÏÒ�m��ÈÓÓºä�¹SÒ­ºSË�º­SÈÏº�
mÈÓÈ� �SÈÓÏÒ°�ºSºä� 7��� }ºããË}�
�ºS�ªäÒ��ËSÓÈ«� �Ë¹
� }º�ºSº�º
�¹SÈmã«Ë�� �º}ºä� ­ÈÏÈÛªäÒ��ËS
�SÈÓÏÒ°�ºSÈ�7���ÁºSäÒS�«�1�º­�

j� k��zÈ��ÈÓ}ÒÓ��s� �����SÒÓ����S�ÁÒÏ��äÈ���ÓÈ�}��
�ã
«Óºm°}Ò® �º°��ÈS°�mËÓÓ©®��ÓÒmËS°Ò�Ë�
LGR#XOVX�UX��NDVKWDQNLQ#PDLO�UX

¤¨­ ¬¨·¥±ª¨¥�µ 3 ª²¥3¨±²¨ª¨�
´®²®·³¢±²¢¨²¥«¼­»µ�¡¨¯®«¿3­»µ
1�¯3¨¡®3®¢�±�³¯3 ¢«¿¥¬®©
¢®«¼²� ¬¯¥3­®©�µ 3 ª²¥3¨±²¨ª®©

{©¹ºãÓËÓº�äº�ËãÒSºmÈÓÒË� Ò� ª}°¹ËSÒäËÓ�Èã
ÓºË� Ò°°ãË�ºmÈÓÒË� �ÒÓÈäÒ�Ë�
°}Ò²�²ÈSÈ}�ËSÒ°�Ò}�Áº�º��m°�mÒ�Ëã
Ó©²�1�¹SÒ­ºSºm�ÓÈ�º°ÓºmË��m�²�}SËä�
ÓÒËm©²�äÈãºäº�Ó©²�­Ò¹ºã«SÓ©²��SÈÓÏÒ°�ºSºm�°�º­�Ë®�¹º�ãºÎ}º®��j°°ãË�º�
mÈÓº�mãÒ«ÓÒË�ÒÓÁSÈ}SÈ°Óº�º�ÒÏã��ËÓÒ«�ÓÈ�mSËä«�m}ã��ËÓÒ«�Ò�m©}ã��ËÓÒ«��ÈÓ�
Ó©²� ¹ºã�¹Sºmº�ÓÒ}ºm©²� ¹SÒ­ºSºm�� �º}ÈÏÈÓº�� ��º� mSËä«� ¹ËSË}ã��ËÓÒ«
1�¹SÒ­ºSÈ� °�	�Ó�ÒSºmÈÓÒËä� ªäÒ��ËSÓº�º� ¹ËSË²º�È� ÓË� ¹SËm©	ÈË�� ��� Ó°�
1�¹SÒ­ºSÈ�°�äº��ã«�ÒË®��º}È�­ÈÏ©�Û����Ó°�

|��SË�È}�ÒÒ

{�°�È�
Ë��|�ÓºªãË}�SºÓÓ©Ë�¹SÒ­ºS©���Èm�ºS©�i� |��3©Ó}ºm��{� {�� Ë�È��k� k��u�}È��slv���������¢ ���SÈÏ�
�Ëã©���Ò���¹º��Ò��º°ãºmÓº�mº°¹SºÒÏmº�«���Ë}°��°�È�
Ò��zãÈ°°ÒÁÒ}È�Ò«�¹SÒ­ºSÓ©²�°�S�}��S�º�ÓºªãË}�SºÓÒ}Ò���Èm�
�ºS©�j� j��k­SÈäºm��p� ���sºmÒ}��Î�ã��nÒÏÒ}È�Ò��Ë²ÓÒ}È�¹ºã�¹Sºmº�ÓÒ}ºm����������������m©¹������v� ����Û������

km�ºS©�Ò�SË�È}�Ò«�¹SÒÓº°«��ÒÏmÒÓËÓÒ«�j� j��k­SÈäºm��Ò�p� ���sºmÒ}�ÏÈ�º�°��°�mÒË�°°©ã}Ò�ÓÈ�Ò²�SÈ­º���



sks|��j�ljzc|vjv�plskÐ��ptsjzk��¢�����������

*�½«¥¬¥­²»�¬­±²� *

SÈÏÓ��� m©²º�Ó��� mºã
��Èä¹ËS�
Ó���²ÈSÈ}�ËSÒ°�Ò}���{kt���3ËÏÒ�
°�ºS�5�°�°º¹Sº�ÒmãËÓÒËä�����|ä
¹SË�º�mSÈ�ÈË�� ¹ËSË²º�� �SÈÓÏÒ�
°�ºSÈ� 7�� m� SËÎÒä� ÓÈ°©�ËÓÒ«�
~ÓÈ�ËÓÒË� �º}È� äÈ}°Òä�äÈ� {kt
�È}º�º� ¹SÒ­ºSÈ� ¹SÒ� �mËãÒ�ËÓÒÒ
ÒÓ�ËÓ°ÒmÓº°�Ò�ÏÈ°mË�}Ò�­ÈÏºmº®
º­ãÈ°�Ò��SÈÓÏÒ°�ºSÈ�7��°ÓÒÎÈË��
°«�ÒÏ�ÏÈ� �mËãÒ�ËÓÒ«� Ë�º�	�Ó�Ò�
S���Ë�º��Ë®°�mÒ«�m¹ãº�
��º�¹ºã�
Óº�º�°¹S«äãËÓÒ«�¹SÒ�äº�Óº°�Ò
ÒÏã��ËÓÒ«�����ä{���|­ã��ËÓÒË�­È�
Ï©��SÈÓÏÒ°�ºSÈ�7��m©Ï©mÈË��°��Ë�
°�mËÓÓºË��mËãÒ�ËÓÒË��º}È�äÈ}°Ò�
ä�äÈ���SÒ�º­ã��ËÓÒÒ�º­ºÒ²��SÈÓ�
ÏÒ°�ºSºm� ¹SËmÈãÒS�Ë�� ªÁÁË}�
	�Ó�ÒSºmÈÓÒ«��SÒ°�����È��>����@�

{�1�¹SÒ­ºSÈ²�°�äº��ã«�ÒË®��º�
}È�­ÈÏ©��Ë¹
�¹ºãºÎÒ�Ëã
Óº®�º­�
SÈ�Óº®�°m«ÏÒ�¹º�ÓÈ¹S«ÎËÓÒ��º­�
SÈÏºmÈÓÈ�­Ò¹ºã«SÓ©ä��SÈÓÏÒ°�º�
Sºä�7���SÒ°�����­����º�äËSË��mËãÒ�
�ËÓÒ«� ÓÈ¹S«ÎËÓÒ«� }ºããË}�ºSÛ
ªäÒ��ËS�1�¹SÒ­ºSÈ�SÈ°�Ë��¹º�ËÓ�
�ÒÈã�­ÈÏ©��SÈÓÏÒ°�ºSÈ�7��º�Óº�
°Ò�Ëã
Óº� Ë�º� ªäÒ��ËSÈ�� �SÈÓÏÒ�
°�ºS�7��ÒÏ�È}�ÒmÓº�º�SËÎÒäÈ�¹Ë�
SË²º�Ò�� m� SËÎÒä� º�°Ë�}Ò�� ¹SÒ
ª�ºä� �º}� ­ÈÏ©� �SÈÓÏÒ°�ºSÈ� 7��
SÈmÓ©®� �º}�� }ºããË}�ºSÈ� �SÈÓÏÒ�
°�ºSÈ�7����äËÓ
	ÈË�°«��º�°Òã©��º�

}È���Ë�}Ò�}ºããË}�ºSÓº�º�SÛQ�¹Ë�
SË²º�È� �SÈÓÏÒ°�ºSÈ� 7��� ��º�� m
°mº�� º�ËSË�
�� ¹SÒmº�Ò�� }� mºÏ�
ÓÒ}ÓºmËÓÒ����È°�}È�|iv�1��Ò�
¹È�ÓÈ�{kt��jÓÁSÈ}SÈ°ÓºË�º­ã��
�ËÓÒË�¹SÒmº�Ò��}�Sº°���ÏÓÈ�ËÓÒ«
�º}È�äÈ}°Òä�äÈ�{kt�>�@�
iÒÓÈäÒ�Ë°}ÒË�äº�ËãÒ�1��SÈÓ�

ÏÒ°�ºSºm� ¹º°�SºËÓ©� m� ¹È}Ë�Ë
2U&DG�����ÓÈ�º°ÓºmË�SÈ°�Ë�ºm�Ëä�
}º°�Ó©²�Ò�SËÏÒ°�ÒmÓ©²�¹ÈSÈäË��
Sºm�¹ºã�¹Sºmº�ÓÒ}ºm©²�¹ãÈ°�ÒÓ�
lº�Ëã
�ÏÈ°mË�}Ò�Û�äº�ÒÁÒ�ÒSº�
mÈÓÓÈ«� äº�Ëã
� �SÈÓÏÒ°�ºSÓ©²
º¹�SºÓºm� °� ��Ë�ºä�º�SÈÎËÓÒ«�Ò
¹º�ãº�ËÓÒ«� jz� ÒÏã��ËÓÒ«� ¹º�
mËS²Óº°�Ó©äÒ�°ãº«äÒ�¹ãÈ°�ÒÓ©
>����@�
iã«�ÒÏäËSËÓÒ«��ÒÓÈäÒ�Ë°}Ò²

¹ÈSÈäË�Sºm�­Ò°�È­Òã
Ó©²�¹SÒ­º�
Sºm�°��Ë°�m�����mÈ�äË�º�È�
���ÒÏäËSËÓÒË�mSËäËÓÒ�¹ËSË²º�

�È�¹SÒ­ºSÈ�ÒÏ�º�Óº�º�°�È­Òã
Óº�
�º�°º°�º«ÓÒ«�m��S��ºË�¹º��mºÏ�Ë®�
°�mÒËä� �¹SÈmã«��Ë�º� m²º�Óº�º
Òä¹�ã
°È�� ¹SÒ� ª�ºä� ¹SºÒ°²º�Ò�
ÒÏäËÓËÓÒË�ÁºSä©�m©²º�Óº®�²È�
SÈ}�ËSÒ°�Ò}Ò� ¹SÒ­ºSÈ� ¹SÒ� °�È�
­Òã
Óºä�¹ºãºÎËÓÒÒ�ÓÈ�S�Ïº�Óº®
¹S«äº®�
���ÒÏäËSËÓÒË�mSËäËÓÒ�¹ËSË²º�

�È�¹SÒ­ºSÈ�ÒÏ�º�Óº�º�°�È­Òã
Óº�
�º�°º°�º«ÓÒ«�m��S��ºË�¹SÒ�ÒÏäË�
ÓËÓÒÒ�ÓÈ¹S«ÎËÓÒ«�¹Ò�ÈÓÒ«�ÒãÒ
ÓÈ�S�Ïº�Óº�º� °º¹Sº�ÒmãËÓÒ«� m
m©²º�Óº®��Ë¹Ò��¹SÒ�ª�ºä�ÒÏäË�
Ó«Ë�°«� ¹ºãºÎËÓÒË� ÓÈ�S�Ïº�Óº®
¹S«äº®�� È� ÁºSäÈ� m©²º�Óº®� ²È�
SÈ}�ËSÒ°�Ò}Ò�ÓË�ÒÏäËÓ«Ë�°«�

w}°¹ËSÒäËÓ�Èã
ÓºË� Ò°°ãË�º�
mÈÓÒË�¹Sºmº�Òãº°
�°�Ò°¹ºã
ÏºmÈ�
ÓÒËä��ËÓËSÈ�ºSÈ�������Ò�º°�Òã�
ãº�SÈÁÈ�v�����������º}�}ºããË}�º�
SÈ�,}�ÁÒ}°ÒSºmÈã°«�°�ÓÈ�S�Ïº�Óº�º
SËÏÒ°�ºSÈ�5Ó  ���|ä�� m}ã��ËÓ�
Óº�º�¹º°ãË�ºmÈ�Ëã
Óº�°�}ºããË}�º�
Sºä�1�¹SÒ­ºSÈ��|­ã��ËÓÒ��¹º��
mËS�ÈãÒ°
�º�ÓºmSËäËÓÓº�Ò�m�SÈm�
Óº®�°�Ë¹ËÓÒ�º­È��SÈÓÏÒ°�ºSÈ��º­�
SÈÏ���Ò²�1�¹SÒ­ºS©��vmË�ºm©Ë
Òä¹�ã
°©� ÁºSäÒSºmÈãÒ°
� °� ¹º�
äº�
��jz�°mË�º�Òº�ºm�k����i�
ÒäË��Ò²�°ãË����ÒË�²ÈSÈ}�ËSÒ�
°�Ò}Ò���ãÒÓÈ�mºãÓ©�����Óä��mSË�
ä«�ÓÈSÈ°�ÈÓÒ«�°mË�ºmº�º�Òä¹�ã
�
°È����ÓF��mSËä«�°¹È�È����Ó°��vmË�
�ºmº®� ¹��º}� Áº}�°ÒSºmÈã°«� ÓÈ
¹ãÈ°�ÒÓË�°�¹ºäº�
��äÒ}Sº°}º�
¹È���º�SË	Óº°�
�ÒÏäËSËÓÒ«�mSË�
äËÓÓ©²�²ÈSÈ}�ËSÒ°�Ò}�ÓË�¹SËm©�
	ÈãÈ������m©²º�Ó©²��º}ºm�Û�����
�SÒ� Ò°°ãË�ºmÈÓÒÒ� �ÒÓÈäÒ�Ë�

°}Ò²�²ÈSÈ}�ËSÒ°�Ò}�1�¹SÒ­ºSÈ�°
	�Ó�ÒSºmÈÓÒËä� ªäÒ��ËSÓº�º� ¹Ë�
SË²º�È� �SÒ°�� ��� È�� �¹SÈmã«��Ò®
¹S«äº��ºã
Ó©®�Òä¹�ã
°�°�¹ËSÒº�
�ºä�����Ó°���ãÒ�Ëã
Óº°�
������Ó°
Ò�ÓÈ¹S«ÎËÓÒËä�8­  ����{�¹º�È�
mÈã°«�ÓÈ�­ÈÏºm©®�ªãË}�Sº��1�¹SÒ�
­ºSÈ� ¹SÒ� ¹º°�º«ÓÓºä� ÓÈ¹S«ÎË�
ÓÒÒ� }ºããË}�ºSÈ� 8}  �� {�� zÈ}
°ãË��Ë��ÒÏ�SÒ°�����mSËä«�m}ã��Ë�
ÓÒ«� Ò� m©}ã��ËÓÒ«�� ¹ºã��ËÓÓºË
¹ËSm©ä� äË�º�ºä� Ò°°ãË�ºmÈÓÒ«�
°º°�ÈmÒãº����Ò����Ó°�°ºº�mË�°��
mËÓÓº�
�Sº�Ë°°� ¹ËSË}ã��ËÓÒ«� ¹SÒ�

­ºSÈ� �}È}�m}ã��ËÓÒË���È}�Ò�m©�

3Ò°�����v²Ëä©�ÏÈäË�ËÓÒ«�1�¹SÒ­ºSºm��
È�Û�°�	�Ó�ÒSºmÈÓÒËä�ªäÒ��ËSÓº�º�¹ËSË�
²º�È��­�Û�°�äº��ã«�ÒË®��º}È�­ÈÏ©

3Ò°����{SËäËÓÓÈ«��ÒÈ�SÈääÈ�m}ã
�ËÓÒ«�Ò�m©}ã
�ËÓÒ«�1�¹SÒ­ºSÈ�°���Ó�ÒSºmÈÓÒËä�ªäÒ��
�ËSÓº�º�¹ËSË²º�È�¹SÒ�ÒÏäËÓËÓÒÒ�8­��

�����Û�­ËÏ�º­ã��ËÓÒ«�������Û�¹SÒ�mºÏ�Ë®°�mÒÒ�¹º°�º«ÓÓº�º�jz�ÒÏã��ËÓÒ«�äº�Óº°�
�
���ä{��������Û�ª}°¹ËSÒäËÓ�Èã
Ó©Ë��ÈÓÓ©Ë�������Û��ÈÓÓ©Ë�äº�ËãÒSºmÈÓÒ«����Û��¹SÈm�
ã«��Ò®�Òä¹�ã
°��¹º}ÈÏÈÓ�°²ËäÈ�Ò�Óº�



ªÀØÒÀÍÊÈÍ�̈ � ���£ÓSÈÍ�­�²��*�¤ÈÍÀÌÈ×ÅÑÊÈÅ�ÕÀSÀÊÒÅSÈÑÒÈÊÈ�ÔÎÒÎ×ÓÂÑÒÂÈÒÅËÜÍÛÕ�ÁÈÏÎËßSÍÛÕ�1�ÏSÈÁÎSÎÂ�Ñ�ÓÏSÀÂËßÅÌÎÉ�¢ µ

sks|��j�ljzc|vjv�plskÐ��ptsjzk��¢��������� ��

}ã��ËÓÒË�� äºÎÓº� SÈÏ�ËãÒ�
� ÓÈ
�mÈ�ª�È¹È�
z SÈ°°È°©mÈÓÒË� �ã«� m©}ã��Ë�
ÓÒ«� �ÒÓÎË}�Ò«� �ã«� m}ã��Ë�
ÓÒ«��ÓËº°ÓºmÓ©²�Óº°Ò�ËãË®�m
È}�ÒmÓº®�º­ãÈ°�Ò�­ÈÏ©�

z ÓÈ}º¹ãËÓÒË��ã«�m©}ã��ËÓÒ«
�°�Ë}ÈÓÒË��ã«�m}ã��ËÓÒ«��ÏÈ�
S«�È� m� ¹SÒ}ºããË}�ºSÓº®� º­�
ãÈ°�Ò�
sË­ºã
	º®� ¹Ò}�� ÓÈ­ã��ÈË�

ä©®� ÓÈ� �ÒÈ�SÈääË� m}ã��ËÓÒ«�
²ÈSÈ}�ËSÒÏ�Ë�� ¹ËSË²º�� SÈ­º�Ë®
�º�}Ò��ËSËÏ���È°�º}�|iv�°�¹º°ãË�
����Òä�m©²º�ºä�ÓÈ���È°�º}�¹È�
SÈÏÒ�Óº®�m�ºSÒ�Óº®�mË�mÒ�{kt�
{ºÏ�Ë®°�mÒË�¹º°�º«ÓÓº�º�jz�ÒÏ�
ã��ËÓÒ«� °��Ë°�mËÓÓº� ÓË� mãÒ«Ë�
ÓÈ�mSËä«�¹ËSË}ã��ËÓÒ«��ÓÈ­ã��
�ÈË�°«� ãÒ	
� �äËÓ
	ËÓÒË� �º}È
}ºããË}�ºSÈ�� m©ÏmÈÓÓºË� Áº�º�Ë�
ÓËSÈ�ÒË®� Óº°Ò�ËãË®� m� ¹SÒ}ºã�
ãË}�ºSÓº®�Ò�m�­ÈÏºmº®�º­ãÈ°�«²
�SÈÓÏÒ°�ºSÈ�7�����º� ¹SÒmº�Ò�� }
�°ÒãËÓÒ�� 	�Ó�ÒS���Ë�º� ªÁ�
ÁË}�È�>����@�
�SÒ�ÒÏäËSËÓÒÒ��ÒÓÈäÒ�Ë°}Ò²

²ÈSÈ}�ËSÒ°�Ò}� m�ºS©ä� äË�º�ºä
¹S«äº��ºã
Ó©®� Òä¹�ã
°� ¹º�È�
mÈã°«�ÓÈ�}ºããË}�ºSÓ©®�ªãË}�Sº�
1�¹SÒ­ºSÈ�¹SÒ�¹º°�º«ÓÓºä�ÓÈ�
¹S«ÎËÓÒÒ�­ÈÏ©�8­  ����{��ÒäËã
Èä¹ãÒ����� 8}  ���� {�� ¹ËSÒº�
����Ó°���ãÒ�Ëã
Óº°�
�����Ó°��{SË�
ä«� ¹ËSË}ã��ËÓÒ«� ¹SÒ� ª�ºä� ÓË
¹SËm©	ÈË�����Ó°��SÒ°�������SÒ�º­�
ã��ËÓÒÒ� ÓÈ­ã��ÈË�°«� �äËÓ
	Ë�
ÓÒË�mSËäËÓÒ�m}ã��ËÓÒ«�Ò�mSËäË�
ÓÒ�m©}ã��ËÓÒ«��º���Ó°��º­�°ãºm�
ãËÓÓºË�°ÓÒÎËÓÒËä�ÏÈS«�È�m�¹SÒ�
}ºããË}�ºSÓº®� º­ãÈ°�Ò� �SÈÓÏÒ�
°�ºSÈ�7��
tÈSÈ}�ËSÒ°�Ò}È� ¹ËSË}ã��Ë�

ÓÒ«� 1�¹SÒ­ºSÈ� ¹º�� �Ë®°�mÒËä
Òä¹�ã
°È�jz�ÒÏã��ËÓÒ«�äº�Óº�
°�
�� ��� ä{�� ¹SÒ� ¹º°�º«ÓÓ©²
8­  ����{�Ò�8}  ����{�¹SË�°�Èm�
ãËÓÈ�ÓÈ�SÒ°�����iãÒ�Ëã
Óº°�
�Òä�
¹�ã
°È� Û� ¹ºS«�}È� ���� Ó°�� zÈ}
°ãË��Ë��ÒÏ�SÒ°�����mSËä«�m}ã��Ë�
ÓÒ«�Ò�m©}ã��ËÓÒ«��ÈÎË�­ËÏ���Ë�È
mSËäËÓÒ�ÓÈSÈ°�ÈÓÒ«�Ò�°¹È�È�°mË�
�ºmº�º� Òä¹�ã
°È� ÓË� ¹SËm©	ÈË�
�� Ó°�
3È°°äº�SÒä� �ÒÓÈäÒ�Ë°}ÒË� ²È�

SÈ}�ËSÒ°�Ò}Ò�1�¹SÒ­ºSÈ�°�äº���
ã«�ÒË®��º}È�­ÈÏ©� �°ä��SÒ°����­��

�SÒ� ÒÏäËSËÓÒÒ� ²ÈSÈ}�ËSÒ°�Ò}
¹ËSm©ä�äË�º�ºä� Èä¹ãÒ���È� Òä�
¹�ã
°È��¹º�ÈmÈËäº�º�ÓÈ�­ÈÏ���°º�
°�Èmã«ãÈ�8­  ��{���ãÒ�Ëã
Óº°�

���� Ó°�� ÓÈ¹S«ÎËÓÒË� }ºããË}�ºSÈ
8}  ��{��zÈ}�Ò�m�¹ËSmºä�°ã��ÈË
�°ä��SÒ°������ÓÈ�mSËäËÓÓ©²��ÒÈ�
�SÈääÈ²� �SÒ°�� ��� ÓÈ­ã��È��°«

¹Ò}Ò��º­�°ãºmãËÓÓ©Ë�¹ËSË²º�ºä
SÈ­º�Ë®� �º�}Ò� �ËSËÏ� ��È°�º}
|iv��|�°��°�mÒË�m�ºSÒ�Óº®�mË��
mÒ�ÓÈ�{kt�>�@�²ÈSÈ}�ËSÒÏ�Ë��°¹È�
m©²º�Óº�º��º}È�¹º°ãË�¹SËº�ºãË�
ÓÒ«���È°�}È�|iv��º�ÏÓÈ�ËÓÒ®�¹º�
S«�}È���äk��{SËä«�m}ã��ËÓÒ«�°º�
°�Èmã«Ë�����Ó°��¹SÒ�º­ã��ËÓÒÒ�Û

3Ò°����{SËäËÓÓÈ«��ÒÈ�SÈääÈ�m}ã
�ËÓÒ«�Ò�m©}ã
�ËÓÒ«�1�¹SÒ­ºSÈ�°���Ó�ÒSºmÈÓÒËä�ªäÒ��
�ËSÓº�º�¹ËSË²º�È�¹SÒ�ÒÏäËÓËÓÒÒ�8}��

�����Û�­ËÏ�º­ã��ËÓÒ«�������Û�¹SÒ�mºÏ�Ë®°�mÒÒ�¹º°�º«ÓÓº�º�jz�ÒÏã��ËÓÒ«�äº�Óº°�
�
���ä{�������Û�ª}°¹ËSÒäËÓ�Èã
Ó©Ë��ÈÓÓ©Ë�������Û��ÈÓÓ©Ë�äº�ËãÒSºmÈÓÒ«����Û��¹SÈm�
ã«��Ò®�Òä¹�ã
°��¹º}ÈÏÈÓ�°²ËäÈ�Ò�Óº�

3Ò°����{SËäËÓÓÈ«��ÒÈ�SÈääÈ�m}ã
�ËÓÒ«�Ò�m©}ã
�ËÓÒ«�1�¹SÒ­ºSÈ�°���Ó�ÒSºmÈÓÒËä�ªäÒ��
�ËSÓº�º�¹ËSË²º�È�¹SÒ�¹º�È�Ë�Òä¹�ã	°È�jz�äº�Óº°�	
����ä{���
��Û�ª}°¹ËSÒäËÓ�Èã
Ó©Ë��ÈÓÓ©Ë����Û��ÈÓÓ©Ë�äº�ËãÒSºmÈÓÒ«����Û��¹SÈmã«��Ò®�jz
Òä¹�ã
°��¹º}ÈÏÈÓ�°²ËäÈ�Ò�Óº�



sks|��j�ljzc|vjv�plskÐ��ptsjzk��¢�����������

*�½«¥¬¥­²»�¬­±²� *

���Ó°��mSËä«�m©}ã��ËÓÒ«�Û����Ó°�
�SÒ� ÒÏäËSËÓÒÒ� �ÒÓÈäÒ�Ë°}Ò²

²ÈSÈ}�ËSÒ°�Ò}� m�ºS©ä� äË�º�ºä
Èä¹ãÒ���È�Òä¹�ã
°È��¹º�ÈmÈËäº�º
ÓÈ�}ºããË}�ºS��°º°�Èmã«ãÈ�8}  ��{�
�ãÒ�Ëã
Óº°�
�����Ó°��ÓÈ¹S«ÎËÓÒË
­ÈÏ©�8­  ��{��mSËä«�m}ã��ËÓÒ«
��� Ó°�� mSËä«� m©}ã��ËÓÒ«� �� Ó°�
{ º�ãÒ�ÒË�º��¹SË�©���Ë�º�mÈSÒ�
ÈÓ�È�1�¹SÒ­ºSÈ�� m� }º�ºSºä� m©�
ÏmÈÓÓ©®�ÏÈ°mË�}º®�¹Sº�Ë°°�	�Ó�
�ÒSºmÈÓÒ«��äËÓ
	Èã�}ºãÒ�Ë°�mº
ÏÈS«�È�m�¹SÒ}ºããË}�ºSÓº®�º­ãÈ°�
�Ò��SÈÓÏÒ°�ºSÈ�7���mº�m�ºSºä�mÈ�

SÒÈÓ�Ë� 1�¹SÒ­ºSÈ� ¹SºÒ°²º�Ò�
�mËãÒ�ËÓÒË�mSËäËÓÒ�¹ËSË}ã��Ë�
ÓÒ«��º����Ó°��SÒ°�����ÒÏ�ÏÈ��º�º�
��º�¹SÒ�mºÏ�Ë®°�mÒÒ�jz�ÒÏã��Ë�
ÓÒ«� Áº�º�ËÓËSÈ�Ò«� m� �ÈÓÓºä
1�¹SÒ­ºSË�m�}ºÓË�Óºä�Ò�º�Ë�¹SÒ�
mº�Ò��}�ÓÈ}º¹ãËÓÒ��ÏÈS«�È�m�¹SÒ�
}ºããË}�ºSÓº®�º­ãÈ°�Ò��SÈÓÏÒ°�ºSÈ
7����SÒ�ª�ºä�1���È°�º}�Ò°�ËÏÈË��
1�¹SÒ­ºS�m©²º�Ò��m�º­ãÈ°�
�ÓÈ°©�
�ËÓÒ«� ¹º�º­Óº� º­©�Óºä�� ­Ò¹º�
ã«SÓºä���SÈÓÏÒ°�ºS��>�@�
iÒÓÈäÒ�Ë°}ÒË� ²ÈSÈ}�ËSÒ°�Ò�

}Ò�1�¹SÒ­ºSÈ�°�äº��ã«�ÒË®��º}È

­ÈÏ©�¹º���Ë®°�mÒËä��¹SÈmã«��Ë�º
jz�Òä¹�ã
°È�äº�Óº°�
�����ä{��
�ãÒ�Ëã
Óº°�
�� ¹ºS«�}È� ���� Ó°
¹SÒ�8­  ��{�Ò�8}  ����{�¹SË��
°�ÈmãËÓ©�ÓÈ�SÒ°�����jÏ�SÒ°����°ãË�
��Ë�����º� ­ËÏ� ��Ë�È� mSËäËÓÒ�ÓÈ�
SÈ°�ÈÓÒ«� Ò� °¹È�È� °mË�ºmº�º� Òä�
¹�ã
°È�mSËä«�m}ã��ËÓÒ«�1�¹SÒ�
­ºSÈ�°º°�Èmã«Ë�����Ó°��mSËä«�m©�
}ã��ËÓÒ«�Û����Ó°�
wÓËS�Ò«� ¹ËSË}ã��ËÓÒ«� SÈ°�

°äº�SËÓÓ©²�1�¹SÒ­ºSºm�¹SÒ�äº�
��ã«�ÒÒ� }ºããË}�ºSÓº�º� �º}È� ÓË
¹SËm©	ÈË�� ��� ¹iÎ�� �º�SË­ã«Ë�
äÈ«�äº�Óº°�
�º�Óº�º�1�¹SÒ­ºSÈ
m�°�È�Ò�Ë°}ºä�SËÎÒäË�ÓË�¹SËm©�
	ÈË����ä{��
�È}Òä�º­SÈÏºä��Áº�º��m°�mÒ�

�Ëã
Ó©Ë�­Ò¹ºã«SÓ©Ë�1�¹SÒ­ºS©
¹ºäÒäº� mºÏäºÎÓº°�Ò� �¹SÈmãË�
ÓÒ«�ÁºSäº®�{kt�m�ÏÈmÒ°Òäº°�Ò
º��¹Sº°�SÈÓ°�mËÓÓ©²�¹ÈSÈäË�Sºm
Ò�ÒÓ�ËÓ°ÒmÓº°�Ò�jz�ÒÏã��ËÓÒ«�Ò
äÈãº�º�SÈ­º�Ë�º�ÓÈ¹S«ÎËÓÒ«���º
���� {�� ²ÈSÈ}�ËSÒÏ���°«� �È}ÎË
Ò �º°�È�º�Óº� äÈã©ä� mSËäËÓËä
m}ã��ËÓÒ«� Ò� m©}ã��ËÓÒ«�� ÓË
¹SËm©	È��Òä����Ó°��ã«�1�¹SÒ�
­ºSÈ� °� äº��ã«�ÒË®� �º}È� ­ÈÏ©� Ò
�� Ó°��ã«�1�¹SÒ­ºSÈ�°�	�Ó�ÒSº�
mÈÓÒËä� ªäÒ��ËSÓº�º� ¹ËSË²º�È�
�SÒ�ª�ºä�mºÏäºÎÓº�¹ËSË}ã��Ë�
ÓÒË�1�¹SÒ­ºSºm� }È}� ªãË}�SÒ�Ë�
°}ÒäÒ�Òä¹�ã
°ÈäÒ�mº�m²º�Óº®�Ò
m©²º�Óº®��Ë¹«²���È}�Ò�¹SÒ�mºÏ�
�Ë®°�mÒÒ�Òä¹�ã
°ºm�jz�ÒÏã��Ë�
ÓÒ«�ÓÈ��SÈÓÏÒ°�ºS©��º­SÈÏ���ÒË
¹ºãºÎÒ�Ëã
Ó��� º­SÈ�Ó��� °m«Ï

�	�Ó�ÒS���Ò®� ÒãÒ� äº��ãÒS���
�Ò®���Ò�ÓÈ��¹SÈmã«Ëä©®��SÈÓÏÒ�
°�ºS�1�¹SÒ­ºSÈ��{ºÏäºÎÓº��¹SÈm�
ãËÓÒË�Ò�¹SÒ�°ºmäË°�Óºä��Ë®°�mÒÒ
ªãË}�SÒ�Ë°}Ò²� Ò� °mË�ºm©²� Òä�
¹�ã
°ºm���SÒ�¹º�È�Ë�Òä¹�ã
°È�jz
ÒÏã��ËÓÒ«� ÓÈ­ã��ÈË�°«� �äËÓ
�
	ËÓÒË� mSËäËÓÒ� ¹ËSË}ã��ËÓÒ«
1��SÈÓÏÒ°�ºSÈ�°�	�Ó�ÒSºmÈÓÒËä
ªäÒ��ËSÓº�º� ¹ËSË²º�È� Ò� �mËãÒ�
�ËÓÒË� mSËäËÓÒ� ¹ËSË}ã��ËÓÒ«
1�¹SÒ­ºSÈ�°�äº��ã«�ÒË®��º}È�­È�
Ï©�� �º� ªÓËS�ÒÒ� ¹ËSË}ã��ËÓÒ«
SÈ°°äº�SËÓÓ©Ë�¹SÒ­ºS©�°ºº�mË��
°�m���� ãº�Ò�Ë°}Òä� ­ÈÏºm©ä� ªãË�
äËÓ�Èä�vrjv��vãË��Ë��º�äË�Ò�
�
��º�SÈ°°äº�SËÓÓ©Ë�Áº�º��m°�mÒ�
�Ëã
Ó©Ë�1�¹SÒ­ºS©�ÓË�º¹�ÒäÒ�
ÏÒSºmÈÓ©� ¹º� }ºÓ°�S�}�ÒÒ� �ã«

3Ò°����{SËäËÓÓÈ«��ÒÈ�SÈääÈ�m}ã
�ËÓÒ«�Ò�m©}ã
�ËÓÒ«�1�¹SÒ­ºSÈ�°�äº��ã«�ÒË®��º}È�­ÈÏ©
¹SÒ�ÒÏäËÓËÓÒÒ�8­�

�����Û�­ËÏ�º­ã��ËÓÒ«�������Û�¹SÒ�mºÏ�Ë®°�mÒÒ�Òä¹�ã
°È�jz�ÒÏã��ËÓÒ«�äº�Óº°�
�
�� ä{��������Û�ª}°¹ËSÒäËÓ�Èã
Ó©Ë��ÈÓÓ©Ë�������Û��ÈÓÓ©Ë�äº�ËãÒSºmÈÓÒ«����Û��¹SÈm�
ã«��Ò®�Òä¹�ã
°��¹º}ÈÏÈÓ�°²ËäÈ�Ò�Óº�

3Ò°����{SËäËÓÓÈ«��ÒÈ�SÈääÈ�m}ã
�ËÓÒ«�Ò�m©}ã
�ËÓÒ«�1�¹SÒ­ºSÈ�°�äº��ã«�ÒË®��º}È�­ÈÏ©
¹SÒ�äº��ã«�ÒÒ�ÓÈ¹S«ÎËÓÒ«�¹Ò�ÈÓÒ«�8}�

�����Û�­ËÏ�º­ã��ËÓÒ«�������Û�¹SÒ�mºÏ�Ë®°�mÒÒ�Òä¹�ã
°È�jz�ÒÏã��ËÓÒ«�äº�Óº°�
�
�� ä{��������Û�ª}°¹ËSÒäËÓ�Èã
Ó©Ë��ÈÓÓ©Ë�������Û��ÈÓÓ©Ë�äº�ËãÒSºmÈÓÒ«����Û��¹SÈm�
ã«��Ò®�Òä¹�ã
°��¹º}ÈÏÈÓ�°²ËäÈ�Ò�Óº�



¯ÎËÎÌÎØÍÎÂ�±�� ��È�ÄÐ�� *�¯SÅÎÁSÀÇÎÂÀÒÅËÜ�ÄÀÒ×ÈÊÀ�ÂÇSÛÂÎÎÏÀÑÍÛÕ�ÃÀÇÎÂ�ÍÀ�ÄÈÝËÅÊÒSÈ×ÅÑÊÎÉ�ÌÅÌÁSÀÍÅ

sks|��j�ljzc|vjv�plskÐ��ptsjzk��¢��������� ��

�º°�ÒÎËÓÒ«� äÒÓÒäÈã
Óº�º� mSË�
äËÓÒ�¹ËSË}ã��ËÓÒ«�
�ºã��ËÓÓ©Ë� SËÏ�ã
�È�©� ¹º}È�

Ï©mÈ������º�Ò°°ãË�ºmÈÓÓ©Ë�Áº�º�
��m°�mÒ�Ëã
Ó©Ë�1�¹SÒ­ºS©�äº���
­©�
�Ò°¹ºã
ÏºmÈÓ©�m�­©°�Sº�Ë®°��
m���Ò²� Áº�º��m°�mÒ�Ëã
Ó©²� �Ò�
ÓÈäÒ�Ë°}Ò²��È��Ò}È²��º¹�ºªãË}�
�SºÓÓ©²� �ËÓËSÈ�ºSÈ²�� k¡�� Ò
m �°�Sº®°�mÈ²� äÒ}Sº°Ò°�ËäÓº®
�Ë²ÓÒ}Ò�

3È­º�È� ¹º��ËSÎÈÓÈ� �SÈÓ�ºä
�SËÏÒ�ËÓ�È� 3º°°Ò®°}º®� nË�ËSÈ�
�ÒÒ�¢ sb�������������

v¹Ò°º}�ãÒ�ËSÈ��S©

�� zÈ��ÈÓ}ÒÓ� j� k��� ��SÒÓ� s� ��
nº�º��m°�mÒ�Ëã
Ó©®� }SËäÓÒËm©®� ­Ò�
¹ºã«SÓ©®� 1�¹SÒ­ºS� °� �¹SÈmã«Ëäº®
mºã
��Èä¹ËSÓº®� ²ÈSÈ}�ËSÒ°�Ò}º®� ��
�Ò°
äÈ�m�yw�n���������������{©¹�����
v� ��Û���
�� zÈ��ÈÓ}ÒÓ� j� k��� ��SÒÓ� s� ��

nº�º��m°�mÒ�Ëã
Ó©Ë� }SËäÓÒËm©Ë� ­Ò�
¹ºã«SÓ©Ë� 1�¹SÒ­ºS©� °� �¹SÈmã«Ëäº®
mºã
��Èä¹ËSÓº®� ²ÈSÈ}�ËSÒ°�Ò}º®� ��
sÈÓº�� Ò� äÒ}Sº°Ò°�ËäÓÈ«� �Ë²ÓÒ}È�
������¢ ���v� ��Û���

�iz�����������

v� k���ºãºäº�Óºm�
�� k�� È¹ã©�ÒÓ���ã��}ºSS��3ks��¹SºÁ���ljw���
�� lº°}mÈ��~ËãËÓº�SÈ���
{� {��käËãÒ�Ëm��}ÈÓ����Ë²Ó��ÓÈ�}�
j� {���º�ºmÒ�©Ó��}ÈÓ����Ë²Ó��ÓÈ�}�
���s�z��¡ ljw������lº°}mÈ��~ËãËÓº�SÈ���
|� l��jmÈÓºmÈ��}ÈÓ���²Òä��ÓÈ�}��
v� k� zS��ºmËS�Ëm��}ÈÓ����Ë²Ó��ÓÈ�}�
|k|���SÈ}�Ò}�s¡������lº°}mÈ��~ËãËÓº�SÈ��

¯3¥®¡3 §®¢ ²¥«¼�¤ ²·¨ª �
¢§3»¢®®¯ ±­»µ�£ §®¢�
­  ¤¨½«¥ª²3¨·¥±ª®©�¬¥¬¡3 ­¥

{mË�ËÓÒË

lÒÓÒÈ��SÓ©Ë�äÒ}SºªãË}�SºÓÓ©Ë��È��Ò}Ò�	Ò�
Sº}º�Ò°¹ºã
Ï���°«�m�°ºmSËäËÓÓ©²��¹SÈmã«��Ò²�
}ºÓ�Sºã
Óº�ÒÏäËSÒ�Ëã
Ó©²� °Ò°�ËäÈ²� mº� äÓº�Ò²
º�SÈ°ã«²�¹Sºä©	ãËÓÓº°�Ò��äÈ	ÒÓº°�SºÒ�Ëã
Óº®�
�º­©mÈ��Ë®��ÈªSº}º°äÒ�Ë°}º®��ªãË}�SºÓÓº®��Èm�
�ºäº­Òã
Óº®�Ò �S���ËS°¹Ë}�Òm©�°ºÏ�ÈÓÒ«�¹ºS�È�
�ÒmÓ©²��ÈÏºÈÓÈãÒÏÈ�ºSºm�°�m©°º}º®���m°�mÒ�Ëã
�
Óº°�
��Ò�¹SÒËäãËäº®�°�ºÒäº°�
��º�}S©ãÒ°
�¹º�
°ãË�SÈÏSÈ­º�}Ò�Ò�º°mºËÓÒ«�äÈ°°ºmº�º�¹SºÒÏmº�°�mÈ
¹ºã�¹Sºmº�ÓÒ}ºm©²� �ÈÏºm©²� �È��Ò}ºm� >��� �@�
�SÒÓ�Ò¹��Ë®°�mÒ«��È}Ò²��È��Ò}ºm�º°ÓºmÈÓ�ÓÈ�«m�
ãËÓÒÒ� ÒÏäËÓËÓÒ«� ªãË}�SÒ�Ë°}º�º� °º¹Sº�ÒmãËÓÒ«
¹ãËÓº�Óº�º�¹ºã�¹Sºmº�ÓÒ}È�¹SÒ�È�°ºS­�ÒÒ�ÓÈ�Ë�º
¹ºmËS²Óº°�Ò�äºãË}�ã�SÈÏãÒ�Ó©²��ÈÏºm���Ëä�­ºã
	Ë
}ºÓ�ËÓ�SÈ�Ò«�äºãË}�ã�m�º}S�ÎÈ��Ëä�¹ãËÓ}���ÈÏË�
�Ëä�­ºã
	Ë��Ò°ãº�È�°ºS­ÒSºmÈÓÓ©²�ÓÈ�¹ºmËS²Óº�
°�Ò�äºãË}�ã�Ò��Ëä�­ºã
	Ë�ÒÏäËÓËÓÒË�°º¹Sº�ÒmãË�
ÓÒ«�¹ãËÓ}Ò�

�SÒ�ÒÏ�º�ºmãËÓÒÒ��È��Ò}È�ÓÈ�Ë�º�¹ºmËS²Óº°�

ÓÈÓº°Ò�°«� °ãºÒ� ¹ºã�¹Sºmº�ÓÒ}ºmº�º� äÈ�ËSÒÈãÈ�
}º�ºS©®�¹Sº«mã«Ë����m°�mÒ�Ëã
Óº°�
�}��Ë�Ë}�ÒS�Ë�
ä©ä��ÈÏÈä�¹SÒ�¹ºm©	ËÓÓ©²��Ëä¹ËSÈ��SÈ²��vº°�È�
mºä���m°�mÒ�Ëã
Óº�º�°ãº«�Ò�°mº®°�mÈäÒ��Ë�Ë}�Ò�

cÈÏSÈ­º�ÈÓ�¹SËº­SÈÏºmÈ�Ëã
��È��Ò}È� mÏS©mºº¹È°�
Ó©²��ÈÏºm�ÓÈ��ÒªãË}�SÒ�Ë°}º®�äËä­SÈÓË��º}ºãº���ä}ä��
zSÒ°�Èãã� ¹SËº­SÈÏºmÈ�Ëã«� ÒÏ�º�ºmãËÓ� °� ¹SÒäËÓËÓÒËä
äÒ}Sº°Ò°�ËäÓ©²��Ë²Óºãº�Ò®���ÈÏº��m°�mÒ�Ëã
Ó©®�°ãº®
ÓÈ�º°ÓºmË�6Q2��ÓÈÓº°Òã°«�ÓÈ�äËä­SÈÓ��°�¹ºäº�
���ºã�
°�º¹ãËÓº�Óº®��Ë²Óºãº�ÒÒ��j°°ãË�ºmÈÓ©�º°ÓºmÓ©Ë�äË��
Sºãº�Ò�Ë°}ÒË�²ÈSÈ}�ËSÒ°�Ò}Ò�ÒÏ�º�ºmãËÓÓ©²�ª}°¹ËSÒ�
äËÓ�Èã
Ó©²�º­SÈÏ�ºm�¹SËº­SÈÏºmÈ�ËãË®��È��Ò}È�mÏS©�
mºº¹È°Ó©²� �ÈÏºm� ÓÈ� º°ÓºmË� 6Q2�� m� ¹SÒ°��°�mÒÒ
mÏS©mºº¹È°Ó©²��ÈÏºm�+���&+���&�+�� �

3Ò°����{SËäËÓÓÈ«��ÒÈ�SÈääÈ�m}ã
�ËÓÒ«�Ò�m©}ã
�ËÓÒ«�1�¹SÒ­ºSÈ�°�äº��ã«�ÒË®��º}È�­ÈÏ©
¹SÒ�mºÏ�Ë®°�mÒÒ�Òä¹�ã	°È�jz�ÒÏã��ËÓÒ«�äº�Óº°�	
����ä{��
��Û�ª}°¹ËSÒäËÓ�Èã
Ó©Ë��ÈÓÓ©Ë����Û��ÈÓÓ©Ë�äº�ËãÒSºmÈÓÒ«����Û��¹SÈmã«��Ò®�Òä�
¹�ã
°��¹º}ÈÏÈÓ�°²ËäÈ�Ò�Óº�



sks|��j�ljzc|vjv�plskÐ��ptsjzk��¢�����������

*�½«¥¬¥­²»�¬­±²� *

S�Ëäº�º� �ÈÏÈ� º¹SË�Ëã«Ë�°«� SÈ­º�È«� �Ëä¹ËSÈ��SÈ
¹SËº­SÈÏºmÈ�Ëã«�¹SÒ�ÒÏäËSËÓÒÒ��º�º�ÒãÒ�ÒÓº�º��È�
ÏÈ��{�ÓÈ°�º«�ËË�mSËä«�ÓºäËÓ}ãÈ��SÈ��Ë�Ë}�ÒS�Ë�
ä©²��ÈÏºm�ÏÓÈ�Ò�Ëã
Óº�mºÏSº°ãÈ�­ãÈ�º�ÈS«�ãË�ÒSº�
mÈÓÒ��äË�Èããºº}°Ò�Ó©²�¹ãËÓº}�SÈÏãÒ�Ó©äÒ�¹SÒ�
äË°«äÒ��j°¹ºã
ÏºmÈÓÒË�¹SÒäË°Ë®�¹ºÏmºã«Ë���È}ÎË
¹ºm©°Ò�
� SÈÏSË	È����� °¹º°º­Óº°�
�¹ËSmÒ�Óº�º
¹SËº­SÈÏºmÈ�Ëã«���È}�}È}�m�°ã��ÈË�m©°º}ºÈ}�ÒmÓ©²
Ò�m©°º}º�º}°Ò�Ó©²��ÈÏºm��SË­�Ë�°«�°Ò�ÓÈãÒÏÒSº�
mÈ�
�º�}ºÓ�ËÓ�SÈ�ÒÒ�m��ÒÈ¹ÈÏºÓË��Û�������Ü��º­���
�ÒãÒ��Û�����SSE��

zºÓ°�S�}�Ò«�¹SËº­SÈÏºmÈ�Ëã«

|­«ÏÈ�Ëã
Ó©ä� ªãËäËÓ�ºä� �ÈÏº��m°�mÒ�Ëã
Óº�º
�È��Ò}È�ÓÈ�º°ÓºmË�äË�Èããºº}°Ò�Ó©²�¹ãËÓº}�«mã«�
Ë�°«�ÓÈ�SËmÈ�Ëã
��º­Ë°¹Ë�ÒmÈ��Ò®��º°�ÒÎËÓÒË�SÈ�
­º�Ò²��Ëä¹ËSÈ��S�m��ÒÈ¹ÈÏºÓË����Û����Å&�m�ÏÈmÒ�
°Òäº°�Ò�º���Ò¹È��Ë�Ë}�ÒS�Ëäº�º��ÈÏÈ��iã«��äËÓ
	Ë�
ÓÒ«�SÈ°°Ë«ÓÒ«��Ë¹ãº�©�Ò�°ÓÒÎËÓÒ«�¹º�SË­ã«Ëäº®
äº�Óº°�Ò� ÓÈ�SËmÈ�Ëã
� ¹ºäË�È��� ÓÈ� º°ÓºmÈÓÒË�
º­ãÈ�È��ËË� ²ºSº	ÒäÒ� �Ë¹ãºÒÏºã«�ÒºÓÓ©äÒ
°mº®°�mÈäÒ��{�­ºã
	ÒÓ°�mË�ÒÏmË°�Ó©²��È��Ò}ºm�m
}È�Ë°�mË� �È}º�º� º°ÓºmÈÓÒ«� m©°��¹ÈË�� }ËSÈäÒ�Ë�
°}È«�¹ãÈ°�ÒÓÈ��ºã�ÒÓº®����Û����ää����ÒäË��Ò²�
°«�ÓÈ�S©Ó}Ë�¹SÒ­ºSºm�¹º�SË­ã«ËäÈ«�ÓÈ�SËmÈ�ËãËä
äº�Óº°�
�¹SÒ�ÓÈ¹S«ÎËÓÒÒ�¹Ò�ÈÓÒ«���{�°º°�Èmã«Ë�
ÓË�äËÓËË�����ä{���ÓÈ¹SÒäËS���ÈÏº��m°�mÒ�Ëã
Ó©Ë
�È��Ò}Ò�ÁÒSä©�)LJDUR�>�@����È}ºË�m©°º}ºË�ÏÓÈ�Ë�
ÓÒË� ¹º�SË­ã«Ëäº®� äº�Óº°�Ò� º�SÈÓÒ�ÒmÈË�� Ò°�
¹ºã
ÏºmÈÓÒË��È��Ò}ºm�m�°º°�ÈmË�¹ºS�È�ÒmÓ©²��°��
Sº®°�m�Ò�°Ò°�Ëä�

�SË�°�ÈmãËÓÓ©®�m��ÈÓÓº®�°�È�
Ë�¹SËº­SÈÏºmÈ�
�Ëã
��¹SË�ÓÈÏÓÈ�ËÓÓ©®��ã«�Ò°¹ºã
ÏºmÈÓÒ«�m��È��
�Ò}Ë� mÏS©mºº¹È°Ó©²� �ÈÏºm� �i{|���� ÒÏ�º�ºmãËÓ� °
¹SÒäËÓËÓÒËä��Ë²Óºãº�ÒÒ�äÒ}SºäË²ÈÓÒ}Ò��zºÓ°��
S�}�Ò«�}SÒ°�ÈããÈ�¹SËº­SÈÏºmÈ�Ëã«�i{|��¹º}ÈÏÈÓÈ
ÓÈ�SÒ°�����|ÓÈ�¹SË�°�Èmã«Ë��°º­º®�¹SºÁÒãÒSºmÈÓ�
Ó©®�}SËäÓÒËm©®�}SÒ°�Èãã�SÈÏäËSºä�� � ��ää��|°�
Óºmº®�}ºÓ°�S�}�ÒÒ�¹SËº­SÈÏºmÈ�Ëã«�«mã«Ë�°«��ºÓ�
}È«��ÒªãË}�SÒ�Ë°}È«�äËä­SÈÓÈ��°º°�º«�È«�ÒÏ��Ò�
ªãË}�SÒ�Ë°}Ò²�°ãºËm�º}°Ò�È�}SËäÓÒ«��6L2���Ò�ÓÒ��
SÒ�È�}SËäÓÒ«��6L�1����sÈ�äËä­SÈÓË�ÓÈÓË°ËÓ�°ãº®
ÓÈ�º°ÓºmË�º}°Ò�È�ºãºmÈ��6Q2����}º�ºS©®�Ò°¹ºã
Ï�Ë��

°«��ã«��Ë�Ë}�ÒSºmÈÓÒ«�mº�ºSº�º°º�ËSÎÈ�Ò²�mÏS©�
mºº¹È°Ó©²� �ÈÏºm�� {©­ºS� m� }È�Ë°�mË� �ÈÏº��m°�mÒ�
�Ëã
Óº�º�äÈ�ËSÒÈãÈ�6Q2��m��ÈÓÓº®�SÈ­º�Ë�º­�°ãºm�
ãËÓ�ÒÏ��ËÓÓº°�
��Ë�º�°mº®°�m�>�@�
lº�ËãÒSºmÈÓÒË�¹Sº�Ë°°ºm�SÈ°°Ë«ÓÒ«��Ë¹ãº�©�m

i{|�� ¹º}ÈÏÈãº�� ��º� º¹�ÒäÒÏÈ�Ò«� }ºÓ°�S�}�ÒÒ
�È��Ò}ºm� ¹ºÏmºãÒ�� °ÓÒÏÒ�
� ¹º�SË­ã«Ëä��� äº��
Óº°�
��º���Û���ä{����Ëä�°Èä©ä�°�ËãÈm�Ò²�¹ËS°¹Ë}�
�ÒmÓ©äÒ�°��º�}Ò�ÏSËÓÒ«�Ò°¹ºã
ÏºmÈÓÒ«�m�¹ºS�È�
�ÒmÓ©²��°�Sº®°�mÈ²�>����@�

�Ë²Óºãº�Ò«�ÒÏ�º�ºmãËÓÒ«�¹SËº­SÈÏºmÈ�Ëã«

�Ë²Óºãº�Ò«�ÒÏ�º�ºmãËÓÒ«�}SÒ°�ÈããÈ�¹SËº­SÈÏº�
mÈ�Ëã«� i{|�� °º°�ºÒ�� ÒÏ� °�ÈÓ�ÈS�Ó©²� º¹ËSÈ�Ò®
�ºÓ}º¹ãËÓº�Óº®� �Ë²Óºãº�ÒÒ� }SËäÓÒËm©²� ÒÓ�Ë�
�SÈã
Ó©²�°²Ëä�Ò�º¹ËSÈ�Ò®�º­�ËäÓº®�äÒ}Sºº­SÈ­º��
}Ò�}SËäÓÒ«��ã«�ÁºSäÒSºmÈÓÒ«�äËä­SÈÓ©��SÒ°�����
sÈ�¹ËSmºä�ª�È¹Ë��SÒ°�����È��°�Ò°¹ºã
ÏºmÈÓÒËä��Ë²�
Óºãº�Ò�Ë°}Ò²� º¹ËSÈ�Ò®� º}Ò°ãËÓÒ«�� º°ÈÎ�ËÓÒ«
¹ãËÓ}Ò�6L�1��Ò�Áº�ºãÒ�º�SÈÁÒÒ�°�º­SÈ�Óº®�°�ºSº�
Ó©�¹ãÈ°�ÒÓ©�ÁºSäÒS����äÈ°}���ã«�ÈÓÒÏº�Sº¹Óº�º
�SÈmãËÓÒ«�}SËäÓÒ«��{�SËÏ�ã
�È�Ë��SÈmãËÓÒ«�}SËä�
ÓÒ«�m�mº�Óºä�SÈ°�mºSË�.2+�ÁºSäÒS���°«�}SËä�
ÓÒËm©Ë�äËä­SÈÓ©���ºã�ÒÓÈ�}º�ºS©²�º¹�ÒäÒÏÒSº�
mÈÓÈ�Ò°²º�«�ÒÏ�ÓËº­²º�Òäº°�Ò�º­Ë°¹Ë�ËÓÒ«�ÓÈ�ËÎ�
Óº°�Ò�¹ãÈ°�ÒÓ©�m��Ë�ËÓÒË�m°Ë�º��Ò}ãÈ�ÒÏ�º�ºmãË�
ÓÒ«�}SÒ°�ÈããÈ��ÏÈ�Ò°}ã��ËÓÒËä�¹º°ãË�ÓË�º�ª�È¹È�
sÈ�m�ºSºä�ª�È¹Ë�äË�º�ÈäÒ�°�ÈÓ�ÈS�Óº®��ºÓ}º¹ãË�
Óº�Óº®��Ë²Óºãº�ÒÒ�m�º­ãÈ°�Ò�äËä­SÈÓ©�ÓÈ�ãÒ�Ë�
mº®� ¹ºmËS²Óº°�Ò� ¹ãÈ°�ÒÓ©� ÁºSäÒS�Ë�°«� �ºÓ}º�
¹ãËÓº�Ó©®�SËÏÒ°�ºS�ÓÈ�SËmÈ�Ëã«��}ºÓ�È}�©�}��ÈÏº�
��m°�mÒ�Ëã
Óºä�� °ãº�� Ò� m©²º�Ó©Ë� }ºÓ�È}�Ó©Ë
¹ãº�È�}Ò��SÒ°�����­���sÈ�°ãË����Ëä�ª�È¹Ë�º°ÈÎ�È�
Ë�°«�¹È°°ÒmÒS���È«�¹ãËÓ}È��SÒ°�����m���m�}º�ºSº®
äË�º�ÈäÒ�Áº�ºãÒ�º�SÈÁÒÒ�ÁºSäÒS���°«�ÓËº­²º�

3Ò°�����zºÓ°�S�}�Ò«�}SÒ°�ÈããÈ�¹SËº­SÈÏºmÈ�Ëã«��È��Ò}È�mÏS©mº�
º¹È°Ó©²��ÈÏºm

3Ò°�� ��� �Ë²Óºãº�Ò�Ë°}ÒË� ª�È¹©� ÒÏ�º�ºmãËÓÒ«� ¹SËº­SÈÏºmÈ�Ëã«
�È��Ò}È�mÏS©mºº¹È°Ó©²��ÈÏºm�
��Û�ÓÒ�SÒ��}SËäÓÒ«�6L�1�����Û�äË�ÈããÒ�Ë°}Ò®�ÓÈ�SËmÈ�Ëã
�Ò

}ºÓ�È}�©� }� �ÈÏº��m°�mÒ�Ëã
Óºä�� °ãº��� �� Û� ¹È°°ÒmÒS���Ò®
°ãº®����Û��ÈÏº��m°�mÒ�Ëã
Ó©®�°ãº®



¯ÎËÎÌÎØÍÎÂ�±�� ��È�ÄÐ�� *�¯SÅÎÁSÀÇÎÂÀÒÅËÜ�ÄÀÒ×ÈÊÀ�ÂÇSÛÂÎÎÏÀÑÍÛÕ�ÃÀÇÎÂ�ÍÀ�ÄÈÝËÅÊÒSÈ×ÅÑÊÎÉ�ÌÅÌÁSÀÍÅ

sks|��j�ljzc|vjv�plskÐ��ptsjzk��¢��������� ��

�Òä©Ë�}ºÓ�È}�Ó©Ë�º}ÓÈ��~È�Ëä�m�SËÏ�ã
�È�Ë��SÈm�
ãËÓÒ«� }SËäÓÒ«� m� °ËãË}�ÒmÓºä� }� 6L2�� �SÈmÒ�ËãË
º°��Ë°�mã«���°}mºÏÓºË��SÈmãËÓÒË�}SËäÓÒ«�m�º­�
ãÈ°�Ò�äËä­SÈÓ©�°�º­SÈ�Óº®�°�ºSºÓ©�¹º�ãºÎ}Ò��º
�ÒªãË}�SÒ}È��sÈ�¹º°ãË�ÓËä�ª�È¹Ë�ÓÈ�äËä­SÈÓ��ÓÈ�
Óº°Ò�°«��ÈÏº��m°�mÒ�Ëã
Ó©®�°ãº®�ÓÈ�º°ÓºmË�6Q2�
�ºã�ÒÓº®���Û���ä}ä��SÒ°���������v­ºS}È�}SÒ°�ÈããÈ
¹SËº­SÈÏºmÈ�Ëã«�i{|��º°��Ë°�mã«Ë�°«�m�äË�Èããº�
°�Ë}ã«ÓÓ©®�}ºS¹�°�°�º�mËS°�Ò«äÒ�m�}S©	}Ë�

r©ãº� ¹SºmË�ËÓº� Ò°°ãË�ºmÈÓÒË� mºÏäºÎÓº°�Ò
ÁºSäÒSºmÈÓÒ«� �ÈÏº��m°�mÒ�Ëã
Ó©²� °ãºËm� �º�Ë��
Ó©ä� °¹º°º­ºä��iã«� �Ë�Ë}�ÒSºmÈÓÒ«� mÏS©mºº¹È°�
Ó©²� �ÈÏºm� Ò°¹ºã
ÏºmÈãÒ°
� °ãºÒ� ÓÈ� º°ÓºmË� ¹È°�
6Q2��� ãË�ÒSºmÈÓÓ©²� ¹ÈããÈ�ÒËä� 3G�� nº�º�SÈÁÒ«
äËä­SÈÓ©�°��ÈÏº��m°�mÒ�Ëã
Ó©ä�°ãºËä�¹SË�°�ÈmãË�
ÓÈ�ÓÈ�SÒ°������º°ãË�ÓÈÓË°ËÓÒ«��ÈÏº��m°�mÒ�Ëã
Óº�º
°ãº«�ÒÏ�¹È°�©�m©¹ºãÓ«ã°«�º�ÎÒ��ÓÈ�mºÏ��²Ë�¹SÒ��Ëä�
¹ËSÈ��SË����� Å&���ºã�ÒÓÈ�¹ºã��ËÓÓº®�¹ãËÓ}Ò�°º�
°�Èmã«ãÈ���Û���ä}ä��nº�º�SÈÁÒ«�¹SËº­SÈÏºmÈ�Ëã«
m�äË�Èããº°�Ë}ã«ÓÓºä�}ºS¹�°Ë�¹SÒmË�ËÓÈ�ÓÈ�SÒ°����

j°°ãË�ºmÈÓÒ«

iã«�¹SºmË�ËÓÒ«�ÒÏäËSËÓÒ®�º°ÓºmÓ©²�äË�Sºãº�
�Ò�Ë°}Ò²� ²ÈSÈ}�ËSÒ°�Ò}� ª}°¹ËSÒäËÓ�Èã
Ó©²� º­�
SÈÏ�ºm� �È��Ò}ºm� ÓÈ� º°ÓºmË� 6Q2�� Ò°¹ºã
ÏºmÈã°«
}ºä¹
��ËSÒÏÒSºmÈÓÓ©®�°�ËÓ��ÓÈ�º°ÓºmË��ËÓËSÈ�º�
SÈ� �ÈÏºm©²� °äË°Ë®� °ËS�� ����� ÁÒSä©� (QYLURQLFV
�vbk��� jÏ��ËÓÒË� ��m°�mÒ�Ëã
Óº°�Ò� ¹º���ËÓÓ©²
¹ãËÓº}�}�mÏS©mºº¹È°Ó©ä�Ò��S��Òä��ÈÏÈä�m�mºÏ��²Ë
m©¹ºãÓ«ãº°
� °� ¹ºäº�
�� °�ËÓ�È� �ÒÓÈäÒ�Ë°}º�º
°äË	ËÓÒ«��ÈÏºm��ÓÈ�}º�ºSºä�°ºÏ�ÈmÈãÒ°
�ÓËº­²º�
�Òä©Ë� }ºÓ�ËÓ�SÈ�ÒÒ�� jÏäËSËÓÒ«� ¹Sºmº�ÒãÒ°

m ¹º�º}Ë��ÈÏºmº®�°äË°Ò�����ã�äÒÓ���SÒ�Ò°°ãË�º�
mÈÓÒ«²�Ò°¹ºã
ÏºmÈãÒ°
�º­SÈÏ�ºm©Ë��ÈÏºm©Ë�°äË°Ò
Ò �°�Sº®°�mº� �ã«� ¹ºã��ËÓÒ«� �ÈÏºm©²� °äË°Ë®
5*�����ÁÒSä©�5LNHQ�.H\NL�

�SÒ��ËSäº�SËÓÒSºm}Ë�ÓÒ²Sºäºmº�º�ÓÈ�SËmÈ�Ëã«
m��Ë�ËÓÒË�������¹SÒ��Ëä¹ËSÈ��SË�����Å&��SÒ°�����¹Sº�
Ò°²º�Ò��°�È­ÒãÒÏÈ�Ò«�Ë�º�°º¹Sº�ÒmãËÓÒ«��j°°ãË�º�
mÈÓÒ«�¹º}ÈÏÈãÒ����º�¹º�SË­ã«ËäÈ«�SÈÏSÈ­º�ÈÓÓ©äÒ
�È��Ò}ÈäÒ�äº�Óº°�
�ÓË�¹SËm©	ÈË�����ä{��¹SÒ�SÈ�
­º�Ë®��Ëä¹ËSÈ��SË�����Å&��ã«�SÈÏÓ©²�º­SÈÏ�ºm��sÈ

SÒ°����¹SÒmË�ËÓÈ��Ò¹Ò�ÓÈ«�ÏÈmÒ°Òäº°�
�°º¹Sº�Òm�
ãËÓÒ«�¹SËº­SÈÏºmÈ�Ëã«��È��Ò}È�mÏS©mºº¹È°Ó©²��È�
Ïºm�º��º�Óº°Ò�Ëã
Óº®�mãÈÎÓº°�Ò�mºÏ��²È��zÈ}�mÒ�Óº
ÓÈ� SÒ°�Ó}Ë�� m� �ÒÈ¹ÈÏºÓË� ÏÓÈ�ËÓÒ®� º�Óº°Ò�Ëã
Óº®
mãÈÎÓº°�Ò� ��Û����� °º¹Sº�ÒmãËÓÒË� �ÈÏº��m°�mÒ�
�Ëã
Óº�º�°ãº«�ÓËÏÓÈ�Ò�Ëã
Óº�ÏÈmÒ°Ò��º���}ÈÏÈÓÓº�
�º�¹ÈSÈäË�SÈ�º}S�ÎÈ��Ë®�°SË�©�

 �m°�mÒ�Ëã
Óº°�
�SÈÏSÈ­º�ÈÓÓº�º�¹SËº­SÈÏºmÈ�
�Ëã«�i{|��}�mº�ºSº���«mã«Ë�°«�m©°º}º®���ÒÈ¹ÈÏºÓ

3Ò°�����lËä­SÈÓÈ�°� �ÈÏº��m°��
mÒ�Ëã	Ó©ä� °ãºËä�� ÓÈÓË°ËÓÓ©ä
�º�Ë�Ó©ä�°¹º°º­ºä��ÒÏ�¹È°�©�ÓÈ
º°ÓºmË�6Q2�

3Ò°������SËº­SÈÏºmÈ�Ëã	��È��
�Ò}È� mÏS©mºº¹È°Ó©²� �ÈÏºm�
°º­SÈÓÓ©®� m� äË�Èããº°�Ë}�
ã«ÓÓºä�}ºS¹�°Ë

3Ò°�� ��� {SËäËÓÓÈ«� °�È­Òã	Óº°�	� ÓÈ�SËmÈ�Ëã«� ¹SËº­SÈÏºmÈ�Ëã«
i{|���SÈ°¹ºãºÎËÓÓº�º�ÓÈ�äËä­SÈÓË��¹SÒ��Ëä¹ËSÈ��SË�����Å&

3Ò°�� ��� �Ò¹Ò�ÓÈ«� ÏÈmÒ°Òäº°�	� °º¹Sº�ÒmãËÓÒ«� ��m°�mÒ�Ëã	Óº�º
ªãËäËÓ�È�¹SËº­SÈÏºmÈ�Ëã«��È��Ò}È�mÏS©mºº¹È°Ó©²��ÈÏºm�º��º�Óº�
°Ò�Ëã	Óº®�mãÈÎÓº°�Ò�mºÏ��²È

3Ò°�� ��� �Ò¹Ò�ÓÈ«� ÏÈmÒ°Òäº°�	� °º¹Sº�ÒmãËÓÒ«� ��m°�mÒ�Ëã	Óº�º
ªãËäËÓ�È�¹SËº­SÈÏºmÈ�Ëã«�i{|��º��}ºÓ�ËÓ�SÈ�ÒÒ�mº�ºSº�È�m�mºÏ�
��²Ë�¹SÒ��Ëä¹ËSÈ��SË�ÓÈ�SËmÈ�Ëã«�����Å&�Ò�º�Óº°Ò�Ëã	Óº®�mãÈÎ�
Óº°�Ò�mºÏ��²È�����



sks|��j�ljzc|vjv�plskÐ��ptsjzk��¢�����������

*�½«¥¬¥­²»�¬­±²� *

°SÈ­È�©mÈÓÒ«��ã«�ãË�ÒSºmÈÓÓº�º�6Q2��°º°�Èmã«Ë�
����Û�����º­�����SÒ°�����
 �m°�mÒ�Ëã
Óº°�
�}�äË�ÈÓ��SÈÏSÈ­º�ÈÓÓ©²�¹SË�

º­SÈÏºmÈ�ËãË®�ÓË°}ºã
}º�²�ÎË�Ò�°º°�Èmã«Ë������Û
�����º­�����Óº��Ëä�ÓË�äËÓËË�}ÈãÒ­Sºmº�Ó©Ë�²ÈSÈ}�
�ËSÒ°�Ò}Ò� ÒäË��� ²ºSº	º� m©SÈÎËÓÓ��� °�È­Òã
�
Óº°�
�¹º}ÈÏÈÓÒ®�¹SÒ�ÒÏäËÓËÓÒÒ�ÓËÏÓÈ�Ò�Ëã
Óº®
}ºÓ�ËÓ�SÈ�ÒÒ�äË�ÈÓÈ�m�mºÏ��²Ë��SÒ°������iã«�°SÈm�
ÓËÓÒ«�ÓÈ�SÒ°����¹SÒmË�ËÓÈ�²ÈSÈ}�ËSÒ°�Ò}È��º�º�ÎË
¹SËº­SÈÏºmÈ�Ëã«�¹º�º�Óº	ËÓÒ��}�­��ÈÓ���zÈ}�mÒ��
Óº�ÓÈ�SÒ°�Ó}Ë��ÒÏäËÓËÓÒË�°º¹Sº�ÒmãËÓÒ«�mº�m�º�
Sºä�°ã��ÈË�­ºã
	Ë��{ãÈÎÓº°�
�mºÏ��²È�ÓË�ÒÏäËÓ«Ë�
}ºÓ�ËÓ�SÈ�ÒºÓÓ©®�¹ºSº��°SÈ­È�©mÈÓÒ«�¹SËº­SÈ�
ÏºmÈ�Ëã«��r©°�Sº�Ë®°�mÒË�¹SËº­SÈÏºmÈ�Ëã«�i{|�
°º°�Èmã«Ë�����Û����°�

~È}ã
�ËÓÒË

3ÈÏSÈ­º�ÈÓ�Ò�ÒÏ�º�ºmãËÓ�¹SËº­SÈÏºmÈ�Ëã
�i{|�
ÓÈ��ÒªãË}�SÒ�Ë°}º®�äËä­SÈÓË��sÈ�äËä­SÈÓ��°�¹º�
äº�
�� �ºã°�º¹ãËÓº�Óº®� �Ë²Óºãº�ÒÒ� ÓÈÓº°Òã°«
�ÈÏº��m°�mÒ�Ëã
Ó©®�°ãº®�ÓÈ�º°ÓºmË�6Q2���j°°ãË�
�ºmÈÓ©�º°ÓºmÓ©Ë�äË�Sºãº�Ò�Ë°}ÒË�²ÈSÈ}�ËSÒ°�Ò�
}Ò� ÒÏ�º�ºmãËÓÓ©²� ª}°¹ËSÒäËÓ�Èã
Ó©²� º­SÈÏ�ºm
¹SËº­SÈÏºmÈ�ËãË®�i{|��ÓÈ�º°ÓºmË�6Q2��m�¹SÒ°���
°�mÒÒ�mÏS©mºº¹È°Ó©²��ÈÏºm�+���&+���&�+�����°�
�ÈÓºmãËÓº�� ��º� ÓÈÒ­ºã
	Ë®� ��m°�mÒ�Ëã
Óº°�
�
ª}°¹ËSÒäËÓ�Èã
Ó©Ë� º­SÈÏ�©� ¹SËº­SÈÏºmÈ�ËãË®
i{|��º­ãÈ�È���}�mº�ºSº�����ºã��ËÓÓ©Ë��ÈÏº��m�
°�mÒ�Ëã
Ó©Ë�°ãºÒ�²ÈSÈ}�ËSÒÏ���°«�²ºSº	Ë®�°�È�
­Òã
Óº°�
����º�SË­ã«ËäÈ«�äº�Óº°�
�ª}°¹ËSÒäËÓ�
�Èã
Ó©²� ¹SËº­SÈÏºmÈ�ËãË®� °º°�Èmã«Ë�� ��Û��� ä{��
lº�ËãÒSºmÈÓÒË� ¹Sº�Ë°°ºm� SÈ°°Ë«ÓÒ«� �Ë¹ãº�©
m }SÒ°�ÈããË�¹SËº­SÈÏºmÈ�Ëã«�i{|��°��ÒªãË}�SÒ�
�Ë°}º®�äËä­SÈÓº®�¹º}ÈÏ©mÈË�����º�¹��Ëä�º¹�Ò�
äÒÏÈ�ÒÒ�º��Ëã
Ó©²�ªãËäËÓ�ºm��ÈÓÓº®�}ºÓ°�S�}�
�ÒÒ�mºÏäºÎÓº��º°�Ò�
�äº�Óº°�Ò�¹º�SË­ãËÓÒ«�m
��Û���ä{��

v¹Ò°º}�ãÒ�ËSÈ��S©

�� {È°Òã	Ëm� k� k�� lÒ}Sºäº�Ó©Ë� ¹ºã�¹Sºmº�ÓÒ}ºm©Ë
°ËÓ°ºS©�ÓÈ��ºÓ}Ò²��ÒªãË}�SÒ�Ë°}Ò²�äËä­SÈÓÈ²����lÒ}Sº�
°Ò°�ËäÓÈ«��Ë²ÓÒ}È��������¢ ����v���Û���
�� {È°Òã	Ëm�k� k���|ãÒ²ºm�j� l���vº}ºãºm�k� {���ÈÏºm©Ë

°ËÓ°ºS©��ã«�¹ºÎÈSÓ©²�ÒÏmË�È�ËãË®���wãË}�SºÓÒ}È��sÈ�}È�
�Ë²Óºãº�Ò«��rÒÏÓË°��������¢ ���v� ��Û���
�� )LJDUR�� �È��Ò}Ò� �ÈÏºm� ��� rÒ­ãÒº�Ë}È� ªãË}�SºÓÓ©²

}ºä¹ºÓËÓ�ºm��{©¹������l���jÏ�È�Ëã
°}Ò®��ºä��iº�ª}È�;;,��
���������°�
�� &KLRULQR�$���&KLRWWL�*���3ULQHWWR�)���&DURWWD�0� &���0DU�

WLQHOOL�*���0HUOL�0��&KDUDFWHUL]DWLRQ�RI�6Q2��EDVHG�JDV�VHQVRUV�
$�VSHFWURVFRSLF�DQG�HOHFWULFDO�VWXG\�RI�WKLFN�ILOPV�IURP�FRPPHU�
FLDO�DQG�ODERUDWRU\�SUHSDUHG�VDPSOHV����6HQVRUV�DQG�$FWXDWRUV�%�
&KHPLFDO��������9RO� ����3� ���Û����
�� käËãÒ�Ëm� {� {��� �º�ºmÒ�©Ó�j� {��� zSÈ°
}ºm� k� ���

�ºãºäº�Óºm�v� k��� È¹ã©�ÒÓ��� k��3ÈÏSÈ­º�}È�ÒÓ�Ë�SÈã
Óº�
�º��ÈÏº��m°�mÒ�Ëã
Óº�º��È��Ò}È�°�Ò°¹ºã
ÏºmÈÓÒËä�°SË�°�m�äº�
�ËãÒSºmÈÓÒ«� ��� iÈ��Ò}Ò� Ò� ¹SËº­SÈÏºmÈ�ËãÒ� ÒÓÁºSäÈ�ÒÒ
°Ò°�Ëä�ÒÏäËSËÓÒ«��}ºÓ�Sºã«�Ò��¹SÈmãËÓÒ«��v­��äÈ�ËSÒÈãºm
;9,�ÓÈ��Óº��Ë²ÓÒ�Ë°}º®�}ºÓÁËSËÓ�ÒÒ�°���È°�ÒËä�ÏÈS�­ËÎ�
Ó©²�°¹Ë�ÒÈãÒ°�ºm����º��SË���{� s��kÏÈSºmÈ��l���l�jwl�
������v� ��Û���
�� käËãÒ�Ëm� {� {��� �º�ºmÒ�©Ó�j� {��� zSÈ°
}ºm� k� ���

�ºãºäº�Óºm�v� k��� È¹ã©�ÒÓ��� k��|¹�ÒäÒÏÈ�ÒÒ�}ºÓ°��
S�}�ÒÒ�äËä­SÈÓ©�m��Ë¹ãº�Ò°¹ËS°ÒºÓÓºä��È��Ò}Ë�mÏS©mº�
º¹È°Ó©²��ÈÏºm����jÏm��m�Ïºm��vËS���wãË}�SºÓÒ}È���������¢ ��
v� ��Û���

3Ò°�� ����Ò¹Ò�ÓÈ«� ÏÈmÒ°Òäº°�	� °º¹Sº�ÒmãËÓÒ«� ��m°�mÒ�Ëã	Óº�º
ªãËäËÓ�È�¹SËº­SÈÏºmÈ�Ëã«�i{|��º��}ºÓ�ËÓ�SÈ�ÒÒ�äË�ÈÓÈ�Ò�­��
�ÈÓÈ�m�mºÏ��²Ë�¹SÒ��Ëä¹ËSÈ��SË�ÓÈ�SËmÈ�Ëã«�����Å&�Ò�º�Óº°Ò�
�Ëã	Óº®�mãÈÎÓº°�Ò�mºÏ��²È�����

9,,�¢ÑÅSÎÑÑÈÉÑÊÀß�ÊÎÍÔÅSÅÍÖÈß

´ÈÇÈÊÎÕÈÌÈß�ÓËÜÒSÀÄÈÑÏÅSÑÍÛÕ�
�ÍÀÍÎ���ÑÈÑÒÅÌ

��x���ÍÎßÁSß�������ÃÎÄ�
¥SØÎÂÎ��¬ÎÑÊÎÂÑÊÀß�ÎÁË�

¬ÅÆSÅÃÈÎÍÀËÜÍÎÅ�ÍÀÓ×ÍÎ�ÒÅÕÍÈ×ÅÑÊÎÅ
ÎÁÙÅÑÒÂÎ�ÌÀÒÅSÈÀËÎÂÅÄÎÂ��020�

¬ÎÑÊÎÂÑÊÈÉ�ÈÍÆÅÍÅSÍÎ�ÔÈÇÈ×ÅÑÊÈÉ�ÈÍÑÒÈÒÓÒ�
�¬¨´¨�

²ÅÌÀÒÈÊÀ�ÊÎÍÔÅSÅÍÖÈÈ

z ®ÁÙÈÅ� È� ÒÅÎSÅÒÈ×ÅÑÊÈÅ� ÂÎÏSÎÑÛ� ÍÀÍÎSÀÇ�
ÌÅSÍÎÃÎ�ÑÎÑÒÎßÍÈß�ÂÅÙÅÑÒÂÀ�

z ±ÏÎÑÎÁÛ�ÏÎËÓ×ÅÍÈß�ÓËÜÒSÀÄÈÑÏÅSÑÍÛÕ��ÍÀÍÎ��
×ÀÑÒÈÖ�È�ÎÁÚÅÌÍÛÕ�ÌÀÒÅSÈÀËÎÂ�Ñ�ÍÀÍÎÑÒSÓÊ�
ÒÓSÎÉ�

z ®ÑÎÁÅÍÍÎÑÒÈ� ÑÒSÓÊÒÓSÛ� È� ÑÂÎÉÑÒÂ�� ÑÂßÇÀÍ�
ÍÛÅ�Ñ�ÌÀËÛÌ�SÀÇÌÅSÎÌ�ÂÅÙÅÑÒÂÀ�

z ¬ÅÒÎÄÛ�ÈÑÑËÅÄÎÂÀÍÈß�È�ÀÒÒÅÑÒÀÖÈÈ�
z ¯SÈÌÅÍÅÍÈÅ�ÍÀÍÎÌÀÒÅSÈÀËÎÂ�Â�ÏSÀÊÒÈÊÅ�
z ¢ÎÏSÎÑÛ�ÊÎÌÌÅSÖÈÀËÈÇÀÖÈÈ�ÍÀÍÎÒÅÕÍÎËÎÃÈÉ

ÍÀ�SÎÑÑÈÉÑÊÎÌ�È�ÇÀSÓÁÅÆÍÛÕ�SÛÍÊÀÕ�

²ÅË�����������������������������
´ÀÊÑ����������������������������
(�PDLO��SHWUXQLQ#DWRPLF�PHSKL�UX�
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¯SÎÄÓÊÒÛ�ÍÀÍÎÒÅÕÍÎËÎÃÈÉ�
ÇÀÂÎÅÂÛÂÀÞÒ�ÌÈSÎÂÎÉ�SÛÍÎÊ

zºä¹ÈÓÒ«�1$12,'(17�$*��äÒSºmº®�ãÒ�ËS�m
º­ãÈ°�Ò�ºS�ÈÓÒ�Ë°}Ò²�Áº�ºÓÓ©²� °ËÓ°ºSºm��¹SË��
°�ÈmÒãÈ�¹ËSm©®�ºS�ÈÓÒ�Ë°}Ò®�¹ºã�¹Sºmº�ÓÒ}ºm©®
Áº�ºÓÓ©®�°ËÓ°ºS�m©°º}º�º�SÈÏSË	ËÓÒ«��ã«�¹Sº�
ä©	ãËÓÓ©²�¹SÒäËÓËÓÒ®��3ÈÏSË	ËÓÒË�°ËÓ°ºSÈ�°º�
°�Èmã«Ë�� ���� GSL� ¹SÒ� SÈÏäËSË� �� � ��� ¹Ò}°ËãË®�
�SÒäËÓËÓÒË�ºS�ÈÓÒ�Ë°}º®�¹ãËÓ}Ò�m�}È�Ë°�mË�º°�
Óºm©�°ËÓ°ºSÈ�¹ºÏmºãÒãº�°�ËãÈ�
�Ë�º��Ò­}Òä�Ò��ºÓ�
}Òä��zÈ}��ºmºS«��ª}°¹ËS�©��ºS�ÈÓÒ�Ë°}Ò®�°ËÓ°ºS
º��1$12,'(17�º�}S©mÈË��Óºm©®�}ãÈ°°�m�º­ãÈ°�Ò
Áº�ºÓÓ©²�°ËÓ°ºSºm��|°ÓºmÓÈ«�º°º­ËÓÓº°�
�Óºmº�º
¹Sº��}�È�� ¹ºäÒäº� m©°º}º�º� SÈÏSË	ËÓÒ«�� Û� Ë�º
ÓÒÏ}È«�°�ºÒäº°�
��¹ºª�ºä��ÓÈÓº°ËÓ°ºS�­��Ë��ãÒ�
�ÒSºmÈ�
�ÓÈ�äÒSºmºä�S©Ó}Ë��SÒ°�����

�º«mãËÓÒË�ÓÈ�S©Ó}Ë�ºS�ÈÓÒ�Ë°}º�º�Áº�ºÓÓº�º
°ËÓ°ºSÈ��°ºÏ�ÈÓÓº�º�°�¹ºäº�
��ÓÈÓº�Ë²Óºãº�Ò®�
ºÏÓÈ�ÈË��� ��º� }ºääËS�ÒÈãÒÏÈ�Ò«� ÓÈÓº¹Sº��}�ºm
�°¹Ë	Óº�ÓÈ�ÈãÈ°
��p°ãÒ�SÈÓËË�¹º�º­Ó©Ë��°�Sº®°��
mÈ�äºÎÓº�­©ãº�°�ËãÈ�
�m�Ë�ÒÓÒ�Ó©²�ª}ÏËä¹ã«SÈ²�m
ãÈ­ºSÈ�ºSÒÒ���º�°Ë�º�Ó«�Ò²�¹SºÒÏmº�«��äÈ°°ºmº�Ò
ºÓÒ�}ºÓ}�SËÓ�º°¹º°º­Ó©�ÓÈ�äÒSºmºä�S©Ó}Ë���3©�
Óº}�Áº�ºÓÓ©²�°ËÓ°ºSºm�mºÏÓÒ}�Ë�Ë�º}ºãº����ãË�
ÓÈÏÈ���È�°�¹º«mãËÓÒËä�ºS�ÈÓÒ�Ë°}º�º�ÓÈÓº°ËÓ°ºSÈ
ä©� ¹SË�mÒ�Òä� ­ºã
	ÒË� äÈS}Ë�ÒÓ�ºm©Ë� ÒÏäËÓË�
ÓÒ«�� Û� �ºmºSÒ�� �ãÈmÈ� }ºä¹ÈÓÒÒ� 1$12,'(17
zãÈ�°�bSË�ËS��Û�w�º�¹ËSm©®�m�äÒSË��Ò­}Ò®�ÓÈ�
Óº°ËÓ°ºS��¹ºÏmºã«��Ò®��Ë�Ë}�ÒSºmÈ�
�Áº�ºÓ©�°
m©°º}Òä�SÈÏSË	ËÓÒËä���zÈ}��ÈãËË�ÏÈ«mã«Ë��zãÈ�°�
Óºm©®� ¹Sº��}�� ­��Ë�� Ò°¹ºã
ÏºmÈ�
°«� m� °Ò°�ËäÈ²
SÈ°¹ºÏÓÈmÈÓÒ«� º�¹Ë�È�}ºm� ¹Èã
�Ëm�� �È}� ÓÈÏ©mÈË�
ä©²��äÓ©²�}ÈS�º�}È²�Ò�SÈÏãÒ�Ó©²�­Òº�Ò¹È²�

|S�ÈÓÒ�Ë°}Ò®�°ËÓ°ºS�°º°�ºÒ��ÒÏ��Ò­}º®�3(7�
¹ãËÓ}Ò�� °º�ËSÎÈ�Ë®� �ã
�SÈ�ºÓ}ÒË� °ãºÒ� äÒ}Sº�
°�S�}��SÒSºmÈÓÓ©²� ªãË}�Sº�ºm� Ò� Áº�ºÈ}�ÒmÓ©²
¹ºã�¹Sºmº�ÓÒ}ºm��SÒ°�������l©�°äº�ãÒ�SÈÏSÈ­º�È�

�Ë²Óºãº�Ò���¹ºÏmºã«�����ÓÈÓº°Ò�
�¹ºã�¹Sºmº��

ÓÒ}ºm©Ë�°ãºÒ�ÓÈ�¹ãËÓ}��¹º�º­Óº��ºä���}È}�¹SºÒ°�
²º�Ò��¹Ë�È�
�ÒÏº­SÈÎËÓÒ«�ÓÈ�°�S�®Óºä�¹SÒÓ�ËSË�
�S�­º��ºmºS«��ä©�¹Sº°�º�¹Ë�È�ÈËä�ÓÈ�¹ãËÓ}Ë�ÓË�
°}ºã
}º�°ãºËm�ÓÈÓº°ËÓ°ºSºm�°¹Ë�ÒÈã
Ó©ä�°º°�È�
mºä�� °º�ËSÎÈ�Òä� ÎÒ�}ÒË� ¹ºã�¹Sºmº�ÓÒ}Ò�� w�º
¹ºÏmºã«Ë��°��Ë°�mËÓÓº�°ÓÒÏÒ�
�¹SºÒÏmº�°�mËÓÓ©Ë
ÏÈ�SÈ�©�Ò��}È}�°ãË�°�mÒË�Û�°Ë­Ë°�ºÒäº°�
�¹Sº��}�
�È�Ò�Ë�º�}ºÓË�Ó����ËÓ����Û��ºmºSÒ��zãÈ�°�

lÓº�ÒË�äÒSºm©Ë�ª}°¹ËS�©�äÈS}Ë�ºãº�Ò��mËSË�
Ó©�m��ºä����º�¹º«mãËÓÒË�ª�º�º�ÓÈÓº¹Sº��}�È�ºÏÓÈ�
äËÓºmÈãº�ÓÈ�Èãº�}ºääËS�ÒÈãÒÏÈ�ÒÒ�ÓÈÓº�Ë²Óºãº�
�Ò®�Ò�¹Sº��}�ºm�°�Ò²�Ò°¹ºã
ÏºmÈÓÒËä��� �º­©�¹Sº�
ÒÏmº�Ò�
� ª�º� �°�Sº®°�mº� m� ­ºã
	Ò²� }ºãÒ�Ë°�mÈ²�
ÓÈä�¹º�SË­ºmÈãº°
�¹SºmË°�Ò�ÓË�º�ÒÓ��º��ÓÈ��Óº�
�Ë²ÓÒ�Ë°}Ò²�Ò°°ãË�ºmÈÓÒ®�m�º­ãÈ°�Ò�ºS�ÈÓÒ�Ë°}º®
Áº�ºÓÒ}Ò��ÓÈÓºÁÒÏÒ}Ò��ÁÒÏÒ}Ò�¹º}S©�Ò®�Ò�ºS�È�
ÓÒ�Ë°}Ò²�¹ºã�¹Sºmº�ÓÒ}ºm��sº�ÏÈ�º��Ë¹ËS
�äºÎÓº
°��mËSËÓÓº°�
��°}ÈÏÈ�
����º��º�©�SÈÏSÈ­º�º}�º}��
¹«�°«���Û��ºmºSÒ��zãÈ�°��zºä¹ÈÓÒ«�1$12,'(17
�È}ÎË�°º�S��ÓÒ�ÈË��°�ÓË°}ºã
}ÒäÒ�ÓÈ��Óº�Ò°°ãË�
�ºmÈ�Ëã
°}ÒäÒ�ºS�ÈÓÒÏÈ�Ò«äÒ��­ãÈ�º�ÈS«�}º�ºS©ä
­©ãÒ�¹Sº�ËãÈÓ©�Ò°°ãË�ºmÈÓÒ«�m�º­ãÈ°�Ò�ºS�ÈÓÒ�
�Ë°}Ò²�¹ºã�¹Sºmº�ÓÒ}ºm��ÓËº­²º�Òä©Ë��ã«�¹SºÒÏ�
mº�°�mÈ�°ËÓ°ºSÈ�

j°�º�ÓÒ}��1DQRWHFKQRORJ\�1RZ��1$12,'(17�$*�UHDO�
L]HV�WKH�ILUVW�KLJK�UHVROXWLRQ�RUJDQLF�SKRWRQLF�VHQVRU

­ÀÍÎÂÅËÎÑÈÏÅÄ�ÏÎÊÀÆÅÒ�ÑÅÁß
ÍÀ�7RXU�GH�)UDQFH

{�ª�ºä��º�����È°�ÓÒ}Ò�mËãº�ºÓ}Ò�7RXU�GH�)UDQFH
�mÒ�«��¹ËSm©®�mËãº°Ò¹Ë�� °�SÈäº®�ÒÏ�}ºä¹ºÏÒ�È�
°º�ËSÎÈ�Ë�º�ÓÈÓº�S�­}Ò��sÈ�ÓËä�m©°��¹«���ãËÓ©
}ºäÈÓ�©� 3KRQDN� 7HDP�� jÏ�º�ºmãËÓ� mËãº°Ò¹Ë�
	mË®�ÈS°}º®�}ºä¹ÈÓÒË®�%0&��}º�ºSÈ«���mËSÎ�È�
Ë�����º�°¹ºS�ÒmÓÈ«�äÈ	ÒÓÈ�¹SÒ�äÈ°°Ë�äËÓËË���}�
²ÈSÈ}�ËSÒÏ�Ë�°«�m©°º}º®�¹Sº�Óº°�
��

3ÈäÈ� mËãº°Ò¹Ë�È� m©¹ºãÓËÓÈ� ÒÏ� }ºä¹ºÏÒ�Óº�º
äÈ�ËSÒÈãÈ�ÓÈ�º°ÓºmË�ÓÈÓº�S�­º}��SÈÏSÈ­º�ÈÓÓº�º

�®¢®±²¨�­ ­®²¥µ­®«®£¨©

3Ò°�����3È­º�È�Áº�ºÓÓº�º�°ËÓ°ºSÈ�º��1$12,'(17

3Ò°�����v�S�}��SÈ�Áº�ºÓÓº�º��Ò¹È
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°¹Ë�ÒÈãÒ°�ÈäÒ�ÒÏ�}ºä¹ÈÓÒÒ�(DVWRQ��}º�ºSÈ«�°º°�º�
Ò�� m� �Ë°Óºä� °º�S��ÓÒ�Ë°�mË� °� }ºä¹ÈÓÒË®� =\YH[�
v¹Ë�ÒÈã
Ó©®�}ºä¹ºÏÒ��ÁºSäÒS�Ë��ÒÏ�ÓÈÓº�S�­º}
¹Sº°�SÈÓ°�mËÓÓ���°Ë�}��äÈ�SÒ����­ãÈ�º�ÈS«�}º�º�
Sº®��º°�Ò�ÈË�°«�°�ºã
�­ºã
	È«�ÎË°�}º°�
�¹SÒ�ÓË�
­ºã
	º®�äÈ°°Ë�äÈ�ËSÒÈãÈ�

{}ãÈ��}ºä¹ÈÓÒÒ�=\YH[�°º°�ºÒ��m��ºä����º�ºÓÈ
SÈÏSÈ­º�ÈãÈ� °º°�Èm�� ¹ºÏmºã«��Ò®� äº�ÒÁÒ�ÒSº�
mÈ�
� ¹ºmËS²Óº°�
� ��ãËSº�Ó©²� ÓÈÓº�S�­º}� �È}Òä
º­SÈÏºä����º­©�ºÓÒ�ãË�}º�m²º�ÒãÒ�m�°º°�Èm�}ºä¹º�
ÏÒ�È�ÓÈ¹ºãÓÒ�Ëã«��°º°�Èmã«��Ë�º�º°Óºm��mËãº°Ò�
¹Ë�Óº®�SÈä©�

zºä¹ÈÓÒ«�%0&�¹ËSmº®�°�ËãÈãÈ�mËãº°Ò¹Ë��°�ÓÈ�
ÓºSÈäº®�ÓÈ�º°ÓºmË���ãËSº�Ó©²�ÓÈÓº�S�­º}��3ÈäÈ
¹º°ãË�¹SºÒÏmº�°�mÈ��SË­�Ë���Èã
ÓË®	Ë®�º­SÈ­º��
}Ò���È}�}È}�ª�º�äºÎË��¹ºmSË�Ò�
�mºãº}ÓÈ�ÓÈÓº�S��
­º}��ºÓÈ�­©ãÈ�ÒÏ�º�ºmãËÓÈ�¹º�¹SË�ÒÏÒºÓÓº®��Ë²�
Óºãº�ÒÒ���º°ãË�m©¹�°}È�¹ËSmº�º�mËãº°Ò¹Ë�È�}ºä�
¹ÈÓÒ«� %0&� ÏÈ«mÒãÈ�� ��º� ºÓÈ� °º­ÒSÈË�°«� m¹SË�

m}ãÈ�©mÈ�
��ËÓ
�Ò�m�ÓÈÓº�Ë²Óºãº�ÒÒ�Ò�}ºä¹ºÏÒ��
Ó©Ë� äÈ�ËSÒÈã©� ÓÈ� º°ÓºmË� ÓÈÓº�S�­º}�� �È}� ��º�
°}ºSËË�m°Ë�º���ºÓº�Ó©®�mËãº°Ò¹Ë��º�}SºË��Óºm��
ãÒÓÒ��¹Sº��}�ºm���º°��¹Ó©²�Ò�º­©�Ó©ä�¹º�SË­Ò�
�Ëã«ä�

j°�º�ÓÒ}��1DQRWHFKZHE��1DQRWXEH�ELNH�HQWHUV�7RXU�GH�)UDQFH
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º°ÓºmÈÓÒÒ�¹ºã��ËÓÓ©²��ÈÓÓ©²�äºÎÓº�¹SË�¹ºãº�
ÎÒ�
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�ËäË��ã«�SÈÏãÒ�Ó©²�mÒ�ºm�¹º�ËÓ�ÒÈãÈ�Ò�mÓË	�
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ãËÓÒË��Ò�ÈÓ�°}º�º�°�º²È°�Ò�Ë°}º�º�SËÏºÓÈÓ°È�
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��äº�Óº°�
�°�º²È°�Ò�Ë�
°}º®��È°�Ò�m©²º�Óº�º�°Ò�ÓÈãÈ�°Ò°�Ëä©�m�m©°º�
}º�È°�º�Ó���º­ãÈ°�
���äËÓ
	È«��Ëä�°Èä©ä�	��
äºmº®�ÁºÓ�¹SÒ�¹ËSË�È�Ë�ÓÒÏ}º�È°�º�Ó©²�°Ò��
ÓÈãºm�

z 3ÈÓËË�Èm�ºSÈäÒ�¹SºË}�È�m¹ËSm©Ë�­©ãÈ�º­ÓÈS��
ÎËÓÈ�mºÏäºÎÓº°�
�mºÏÓÒ}ÓºmËÓÒ«�«mãËÓÒ«�°È�
äººS�ÈÓÒÏºmÈÓÓº®�}SÒ�Ò�Óº°�Ò��v|z��m�ÁÒÏÒ�
�Ë°}º®�°Ò°�ËäË�Û��SÈÓ�ãÒSºmÈÓÓ©²�°mËS²¹Sº�
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°�È�Ò�Ë°}º�º�ªãË}�SÒ�Ë°}º�º�¹ºã«��|­ÓÈS�ÎËÓÈ��Ë�
ÓËSÈ�Ò«�}º�ËSËÓ�Ó©²�È}�°�Ò�Ë°}Ò²�}ºãË­ÈÓÒ®�¹SÒ
mºÏ�Ë®°�mÒÒ� ãÈÏËSÓ©²� Òä¹�ã
°ºm� ÓÈ� ¹ËSÒº�Ò�Ë�
°}��� �ºäËÓÓ��� °�S�}��S��� °ÁºSäÒSºmÈÓÓ��� m
ÓÒº­È�Ë�ãÒ�Ò«���SÒ�SÈ°¹Sº°�SÈÓËÓÒÒ�¹ºmËS²Óº°��
Óº®� È}�°�Ò�Ë°}º®� mºãÓ©� �ËSËÏ� °ÁºSäÒSºmÈÓÓ��
¹ËSÒº�Ò�Ë°}��� �ºäËÓÓ��� °�S�}��S�� º­ÓÈS�ÎËÓÈ
�ËÓËSÈ�Ò«�m�ºSº®�Ò��SË�
Ë®��ÈSäºÓÒ}�¹ºmËS²Óº°��
Ó©²� È}�°�Ò�Ë°}Ò²� mºãÓ�� �°�ÈÓºmãËÓº� º­SÈ�ËÓÒË
mºãÓºmº�º�ÁSºÓ�È�m�È}�°�Ò�Ë°}º®�mºãÓË��º�SÈÎËÓ�
Óº®�º��¹ËSÒº�Ò�Ë°}º®�°�S�}��S©���SË�ãºÎËÓÓ©®
äË²ÈÓÒÏä�È}�°�Ò�Ë°}º®��ËÓËSÈ�ÒÒ�º°ÓºmÈÓ�ÓÈ�¹Sº�
�Ë°°Ë�Áº�º�ËÓËSÈ�ÒÒ�°mº­º�Ó©²�Óº°Ò�ËãË®��}ºä�
¹ËÓ°ÒS���Ò²�¹ºãË�¹ºã«SÒÏÈ�ÒÒ�mÓ��SÒ��ºäËÓºm�
Ò� mºÏÓÒ}ÓºmËÓÒÒ� ¹ËSËäËÓÓ©²� �¹S��Ò²� ÓÈ¹S«ÎË�
ÓÒ®� m°ãË�°�mÒË� ¹
ËÏºªÁÁË}�È�� jÏ��ËÓº� SÈ°¹Sº�
°�SÈÓËÓÒË� È}�°�Ò�Ë°}Ò²� mºãÓ� m� äºÓº}SÒ°�ÈããÈ²
äÈÓ�ÈÓÒ�ºm�m­ãÒÏÒ�°�S�}��SÓ©²�Ò�äÈ�ÓÒ�Ó©²�ÁÈ�
Ïºm©²�¹ËSË²º�ºm�

zÈÏÈÓ°}Ò®��º°��ÈS°�mËÓÓ©®�ªÓËS�Ë�Ò�Ë°}Ò®��ÓÒ�
mËS°Ò�Ë�

´ÈÇÈ×ÅÑÊÀß�ÏSÈSÎÄÀ�ÄÈÝËÅÊÒSÈ×ÅÑÊÎÉ�
ÍÅËÈÍÅÉÍÎÑÒÈ�Â�ÒÎÍÊÈÕ�ÏËÅÍÊÀÕ�
ÑÅÃÍÅÒÎÝËÅÊÒSÈÊÎÂ

sºäËS�¹SºË}�È�������������
�º��¹SË�°�ÈmãËÓÒ«�º��Ë�È������

�°�ÈÓºmãËÓº����º�¹ãËÓ}Ò�672�m� ª¹Ò�È}°ÒÈã
�
Ó©²��Ë�ËSº°�S�}��SÈ²�°�ªãË}�Sº�ÈäÒ�6U5X2��ÓÈÒ�
­ºãËË� °�S�}��SÓº� °ºmËS	ËÓÓ©� ÒÏ�ÏÈ� ²ÒäÒ�Ë°}º®
°�È­Òã
Óº°�Ò�6U5X2����Ëä¹ËSÈ��SÓÈ«�ÏÈmÒ°Òäº°�

.�7�� �7  ��y����z���ÒªãË}�SÒ�Ë°}º®�¹SºÓÒ�ÈË�
äº°�Ò�.�Ò�mºã
��ÁÈSÈ�ÓÈ«�ÏÈmÒ°Òäº°�
��È}Ò²�¹ãË�
Óº}�672�°ºm¹È�È���°�ÏÈmÒ°Òäº°�«äÒ��ã«�º­�ËäÓº�
�º�672���°�ÈÓºmãËÓº����º�m�¹ãËÓ}È²�672�ÓÒÎÓ««
�SÈÓÒ�È��Ëä¹ËSÈ��SÓº®�º­ãÈ°�Ò��m�}º�ºSº®�.�ÓË�ÏÈ�
mÒ°Ò��º��¹ºã«�°äË�ËÓÒ«��°�mÒÓ��È�¹º�º�Óº	ËÓÒ�
}��SÈÓÒ�Ë��ã«�º­�ËäÓº�º�672�m�°�ºSºÓ��­ºã
	Ò²
7���È}�}È}�m��È°�Ò�º­�ËäÈ�¹ãËÓ}Ò�°�S�}��SÓ©®�ÁÈ�

±²° ­¨·ª �°´´¨
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Ïºm©®�¹ËSË²º��¹SºÒ°²º�Ò��¹SÒ�­ºãËË�m©°º}Ò²��Ëä�
¹ËSÈ��SÈ²���Ëä�m�º­�ËäÓºä�672��3ÈÏSÈ­º�ÈÓÈ�äË�
�º�Ò}È� Ò°°ãË�ºmÈÓÒ«� ÓËãÒÓË®Óº°�Ò� °Ë�ÓË�ºªãË}�
�SÒ}ºm�¹SÒ�m©°º}Ò²�°}ºSº°�«²�ÒÏäËÓËÓÒ«�ÓÈ¹S«�
ÎËÓÒ«� °äË�ËÓÒ«�� {� ¹ãËÓ}È²� 3=7� SÈ°°�º«ÓÒË
äËÎ���äÈ}°Òä�äÈäÒ�mºã
��ÁÈSÈ�Óº®�ÏÈmÒ°Òäº°�Ò�
°m«ÏÈÓÓºË�°�¹ËSË}ã��ËÓÒËä�¹ºã«SÒÏÈ�ÒÒ���äËÓ
�
	ÈË�°«�¹SÒ��äËÓ
	ËÓÒÒ�°}ºSº°�Ò�ÒÏäËÓËÓÒ«�ÓÈ�
¹S«ÎËÓÒ«�°äË�ËÓÒ«�ÒÏ�ÏÈ�°}º¹ãËÓÒ«�}Ò°ãºSº�Ó©²
mÈ}ÈÓ°Ò®�m�¹SÒªãË}�Sº�Ó©²�º­ãÈ°�«²�¹º���Ë®°�mÒ�
Ëä�(°ä��{�Ò�º�Ë�º�ËÓËÓ©�¹º�mÒÎÓº°�
�Ò�}ºÓ�ËÓ�
�SÈ�Ò«�}Ò°ãºSº�Ó©²�mÈ}ÈÓ°Ò®�m�¹ãËÓ}È²�3=7���°�
�ÈÓºmãËÓº����º�äÈãº��ãºm©Ë��SÈÓÒ�©�°ÓÒÎÈ����Ò�
ªãË}�SÒ�Ë°}���ÓËãÒÓË®Óº°�
�Ò�.�Ò�°äË�È���äÈ}�
°Òä�ä� 7PD[� .�7 �� m� °�ºSºÓ�� ÓÒÏ}Ò²� �Ëä¹ËSÈ��S�
iÈÓº� º­�«°ÓËÓÒË� ª�Ò²� ªÁÁË}�ºm�� {©�Ò°ãËÓº
m°�SºËÓÓºË�¹ºãË��m©ÏmÈÓÓºË�ÏÈS«�ºä��Ò°ãº}È�Ò®
ÓË°ºº�mË�°�mÒ«�m�¹ãËÓ}Ë�%672��°º�ãÈ°���ËË°«�°
ÓÈ­ã��ÈËä©ä� °�mÒ�ºä�äÈ}°Òä�äºm� mºã
��ÁÈSÈ��
Ó©²�ÏÈmÒ°Òäº°�Ë®�¹ãËÓº}��j°°ãË�ºmÈÓÈ�äË�ãËÓÓÈ«
SËãÈ}°È�Ò«�Ëä}º°�Ò��Ë�ËSº°�S�}��S�¹º°ãË�m}ã��Ë�
ÓÒ«�Ò�m©}ã��ËÓÒ«�ÓÈ¹S«ÎËÓÒ«�°äË�ËÓÒ«�8­��3Ë�
ãÈ}°È�Ò«�º­�«°ÓËÓÈ�¹º�ÈmãËÓÒËä�.�¹ºãËä�SÛQ�¹Ë�
SË²º�È��mºÏÓÒ}È��Ë�º�¹SÒ�äÒ�SÈ�ÒÒ�}Ò°ãºSº�Ó©²
mÈ}ÈÓ°Ò®�¹º���Ë®°�mÒËä�¹ºã«�°äË�ËÓÒ«��3È°°�Ò�
�ÈÓº�ÒÏäËÓËÓÒË�Ëä}º°�Ò�¹SÒ��ÒÁÁ�ÏÒÒ�mÈ}ÈÓ°Ò®
¹º°ãË�m©}ã��ËÓÒ«�8­��3È°¹Sº°�SÈÓËÓÒË�S�º­ãÈ°�Ò
SÛQ�¹ËSË²º�È� ÓÈ� m°�� �ºã�ÒÓ�� ¹ãËÓ}Ò� ÒÏäËÓ«Ë�
ÏÈmÒ°Òäº°�
� Ëä}º°�Ò�º��}ºÓ�ËÓ�SÈ�ÒÒ�mÈ}ÈÓ°Ò®�
3ÈÏSÈ­º�ÈÓÈ�äË�º�Ò}È�Ò°°ãË�ºmÈÓÒ«� mãÒ«ÓÒ«�º��
Óºº°Óº®��ËÁºSäÈ�ÒÒ�º­SÈÏ�È�ÓÈ��ÒªãË}�SÒ�Ë°}��
ÓËãÒÓË®Óº°�
�� jÏäËSËÓÒ«� ÓË� m©«mÒãÒ� �È}º�º
mãÒ«ÓÒ«��ã«�}SÒ°�Èããºm�672�¹SÒ�����z�Ò�¹SÒ�º��
Óº°Ò�Ëã
Óº®��ËÁºSäÈ�ÒÒ�������

nÒÏÒ}º��Ë²ÓÒ�Ë°}Ò®�ÒÓ°�Ò����Òä��k� n��jºÁÁË
3ks

½ÊÑÏÅSÈÌÅÍÒÀËÜÍÛÅ�È�ÒÅÎSÅÒÈ×ÅÑÊÈÅ�
ÈÑÑËÅÄÎÂÀÍÈß�ÎÑÎÁÅÍÍÎÑÒÅÉ�ÔÎÍÎÍÍÎÉ�
ÏÎÄÑÈÑÒÅÌÛ�Â�ÑÒSÓÊÒÓSÀÕ��ÂÊËÞ×Àß�
ÍÈÇÊÎSÀÇÌÅSÍÛÅ��ÍÀ�ÎÑÍÎÂÅ�ØÈSÎÊÎÇÎÍÍÛÕ�
ÍÈÒSÈÄÎÂ�*D1�È�$O1�Ñ�SÀÇËÈ×ÍÛÌ�ÑÎÑÒÀÂÎÌ�
ÏSÈÌÅÑÅÉ�È�ÒÎ×Å×ÍÛÕ�ÄÅÔÅÊÒÎÂ

sºäËS�¹SºË}�È�������������
�º��¹SË�°�ÈmãËÓÒ«�º��Ë�È������

lË�º�ÈäÒ�ªãË}�SÒ�Ë°}Ò²�Ò�º¹�Ò�Ë°}Ò²�ÒÏäËSË�
ÓÒ®�¹SºmË�ËÓº�ÒÏ��ËÓÒË��º�Ë�Ó©²��ËÁË}�ºm��º­SÈ�
Ï���Ò²°«�m�¹Sº�Ë°°È²�º­ã��ËÓÒ«�Ò�º�ÎÒ�È�Q�*D1
Ò� ,Q1�� {� º­ã��ËÓÓºä� ­©°�S©äÒ� ªãË}�SºÓÈäÒ
Q�*D1�º­ÓÈS�ÎËÓ©��mÈ��Ò¹È�ãºm�	Ë}�°�ªÓËS�ÒË®
È}�ÒmÈ�ÒÒ������Ò������ª{��º�ÓÈ}º��ºäÒÓÒS���Òä
«mã«Ë�°«�¹Sº�Ë°°�}ºä¹ËÓ°È�ÒÒ�ªãË}�SºÓÓº®�¹Sº�
mº�Òäº°�Ò�­ºãËË��ã�­º}ÒäÒ�È}�Ë¹�ºSÈäÒ��sÈ¹Sº�
�Òm��m�º­ã��ËÓÓºä�Q�,Q1�¹Sºmº�Òäº°�
�SÈ°�Ë��ÏÈ�°�Ë�

º­SÈÏºmÈÓÒ«�mÈ}ÈÓ°Ò®�ÈÏº�È��º­ãÈ�È��Ò²�äËã}ÒäÒ
�ºÓºSÓ©äÒ�°º°�º«ÓÒ«äÒ���Sº°ãËÎËÓ©�äº�ÒÁÒ}È�
�ÒÒ� �ËÁË}�ºm� m� ¹Sº�Ë°°È²� ÒÏº²SºÓÓº�º� º�ÎÒ�È�
�ºã��ËÓÈ� ¹SÒÓ�Ò¹ÒÈã
Óº� ÓºmÈ«� ÒÓÁºSäÈ�Ò«� º
Á�Ó�ÈäËÓ�Èã
Ó©²� °mº®°�mÈ²� ÁºÓºÓÓº�º� °¹Ë}�SÈ
�Ë}°È�ºÓÈã
Óº�º�,Q1��{¹ËSm©Ë�SÈ°°�Ò�ÈÓ©��Ò°¹ËS�
°ÒºÓÓ©Ë� }SÒm©Ë� �ã«� È}�°�Ò�Ë°}Ò²� Ò� º¹�Ò�Ë°}Ò²
ÁºÓºÓºm�� ¹ãº�Óº°�
� º�ÓºÁºÓºÓÓ©²� °º°�º«ÓÒ®� Ò
SË	Ë�º�ÓÈ«� �Ë¹ãºËä}º°�
� ,Q1�� �ºã��ËÓ©� Óºm©Ë
�ÈÓÓ©Ë�º�	ÒSÒÓË�ÏÈ¹SË�ËÓÓº®�ÏºÓ©��Ë}°È�ºÓÈã
�
Óº�º�,Q1��°mÒ�Ë�Ëã
°�m���ÒË�º��ºä����º�Ò°�ÒÓÓÈ«
	ÒSÒÓÈ� ÏÈ¹SË�ËÓÓº®� ÏºÓ©� �Ë}°È�ºÓÈã
Óº�º� ,Q1
ÓÈ²º�Ò�°«�m�SÈ®ºÓË����Û����ª{����º�ÓÈäÓº�º�ÓÒÎË
ÏÓÈ�ËÓÒ«����Û���� ª{���Ò�ÒS�Ëäº�º� m� °¹SÈmº�Óº®
ãÒ�ËSÈ��SË��{¹ËSm©Ë��°�ÈÓºmãËÓÈ�¹ºãÓÈ«�}ÈS�ÒÓÈ
¹ºmË�ËÓÒ«� m°Ë²� º¹�Ò�Ë°}Ò²� ÁºÓºÓºm� �N  ��� m
$O[*D��Ü�[1�mº�m°Ëä��ÒÈ¹ÈÏºÓË�°º°�Èmºm�Ò�¹SË�ãº�
ÎËÓÈ� �ËºSË�Ò�Ë°}È«�äº�Ëã
�� º¹Ò°©mÈ��È«�ÒÏäËÓË�
ÓÒ«�m�}ºãË­È�Ëã
Óºä�°¹Ë}�SË�ª�Ò²��mËS�©²�SÈ°�mºSºm�
3ÈÏSÈ­º�ÈÓ� äË�º�� }ºãÒ�Ë°�mËÓÓº®� º�ËÓ}Ò� °º°�ÈmÈ
�mËS�º�º� SÈ°�mºSÈ� $O[*D�� Ü� [1�� lË�º�ºä� 3ÈäÈÓ�
°¹Ë}�Sº°}º¹ÒÒ�m©¹ºãÓËÓº�¹ËSmºË�Ò°°ãË�ºmÈÓÒË��Ë}�
°È�ºÓÈã
Ó©²�°mËS²SË	Ë�º}�*D1�$O[*D��Ü�[1��|­ÓÈ�
S�ÎËÓÓ©Ë�º°º­ËÓÓº°�Ò�m�¹ºmË�ËÓÒÒ�º¹�Ò�Ë°}Ò²�Ò
È}�°�Ò�Ë°}Ò²�ÁºÓºÓºm�Ò°¹ºã
ÏºmÈÓ©��ã«�²ÈSÈ}�Ë�
SÒÏÈ�ÒÒ�ª�Ò²�ÓÒÏ}ºSÈÏäËSÓ©²�°�S�}��S��{¹ËSm©Ë�
m�SÈä}È²��ËºSÒÒ�ãº}Èã
Óº®��S�¹¹©��­©ãÒ�°ÁºSä��
ãÒSºmÈÓ©�m�º­�Ëä�mÒ�Ë�¹SÈmÒãÈ�º�­ºSÈ��ã«�m°Ë²
mºÏäºÎÓ©²��Ò¹ºm�º¹�Ò�Ë°}Ò²�¹ËSË²º�ºm�°���È°�Ò�
Ëä�ÁºÓºÓºm��ã«�°Ò°�Ëä��°º�ËSÎÈ�Ò²�¹SÒäË°Ò�Ò��Ë�
ÁË}�©��{¹ËSm©Ë�Ò°°ãË�ºmÈÓÈ�SË��ã«SÓÈ«��SË²äËS�
ÓÈ«� °Ò°�ËäÈ� ÓÈÓº}ãÈ°�ËSºm�*D1�� ,Q1� Ò� ,Q*D1�
°ÁºSäÒSºmÈÓÓÈ«�ÓÈ�º°ÓºmË�¹º�SË	Ë�}Ò�¹ºãº°�Ë®
Ò°}�°°�mËÓÓº�º�º¹ÈãÈ�

nÒÏÒ}º��Ë²ÓÒ�Ë°}Ò®�ÒÓ°�Ò����Òä��k� n��jºÁÁË
3ks

¤ÅËÎÊÀËÈÇÀÖÈß�ÔÎÍÎÍ�ÏËÀÇÌÎÍÍÛÕ�
È ÝÊÑÈÒÎÍÍÛÕ�ÑÎÑÒÎßÍÈÉ�Â�ÒÓÍÍÅËÜÍÛÕ�
ÑÈÑÒÅÌÀÕ�ÊÂÀÍÒÎÂÛÕ�ÏSÎÂÎËÎÊ�È�ÒÎ×ÅÊ��
ÑÀÌÎÎSÃÀÍÈÇÓÞÙÈÕÑß�ÍÀ�ÂÛÑÎÊÎÈÍÄÅÊÑÍÛÕ�
ÏÎÂÅSÕÍÎÑÒßÕ�*D$V

sºäËS�¹SºË}�È�������������
�º��¹SË�°�ÈmãËÓÒ«�º��Ë�È������

{� SÈä}È²� ¹SºË}�È� ¹SºmË�ËÓº� Ò°°ãË�ºmÈÓÒË
°mº®°�m�}ºããË}�ÒmÓ©²��È°�Ò���ÁºÓºÓºm��¹ãÈÏäºÓºm�
ª}°Ò�ºÓºm��m���ÓÓËã
Óº�°m«ÏÈÓÓ©²�°Ò°�ËäÈ²�}mÈÓ�
�ºmºSÈÏäËSÓ©²� º­�Ë}�ºm�� �¹ºS«�º�ËÓÓ©Ë� °Ò°�Ëä©
ÓÈÓºº­�Ë}�ºm�­©ãÒ�¹ºã��ËÓ©�¹SÒ��Ë�ËSºª¹Ò�È}°Ò�
Èã
Óºä�Sº°�Ë�äË�º�ºä�äºãË}�ã«SÓº�ã��Ëmº®�ª¹Ò�
�È}°ÒÒ� m� �°ãºmÒ«²� °�S�}��SÓº®� ¹ËSË°�Sº®}Ò� ¹º�
mËS²Óº°�Ë®�*D$V� ������� �������lË�º�ºä� °¹Ë}�Sº�
°}º¹ÒÒ�}ºä­ÒÓÈ�ÒºÓÓº�º�SÈ°°Ë«ÓÒ«�°mË�È�­©ãÈ�º¹�
SË�ËãËÓÈ�È�ºäÈSÓÈ«�°�S�}��SÈ�ÓÈÓºº°�Sºm}ºm�*D$V�
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SËÈãÒÏ���È«°«�¹SÒ�°�­äºÓº°ãº®Óºä��Ë�ËSºª¹Ò�È}�
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:LHPDQ��sº­ËãËm°}Ò®�ãÈ�SËÈ��¹º�ÁÒÏÒ}Ë���������
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8QLYHUVH��Ò��'LOXWH�*DV�%(&��$�9HU\�1RYHO�4XDQWXP
0DWHULDO��Ò�5RDOG�+RIPDQQ��sº­ËãËm°}Ò®�ãÈ�SËÈ��¹º
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ã©��� �tÒäÒ�Ë°}È«� Ò� äºãË}�ã«SÓÈ«� äº�ÒÁÒ}È�Ò«
�SÈÓÒ��SÈÏ�ËãÈ����rÒºäË�Ò�ÒÓ°}ÒË�¹SÒ­ºS©�Ò�ÒÓ�
°�S�äËÓ�©����lÈ�ÓÒ�Ó©Ë�ÓÈÓºäÈ�ËSÒÈã©�Ò�¹SÒ­º�
S©����lË²ÈÓÒ�Ë°}ºË�¹ºmË�ËÓÒË�ÓÈÓº��Ò�äÒ}Sº°Ò°�
�Ëä����sÈÓºº¹�Ò}È�Ò�äÒ}Sº°Ò°�Ëä©�����sÈÓº¹SÒ�
­ºS©�Ò�Ò²�ÒÏ�º�ºmãËÓÒË����zSËäÓÒËmÈ«�äÒ}SºªãË}�
�SºÓÒ}È���Sº�Ë°°©��¹È}ºm}Ò����,,,Û<�¹ºã�¹Sºmº��
ÓÒ}Ò��ã«�äÒ}SºªãË}�SºÓÓ©²�Ò�º¹�Ò�Ë°}Ò²�¹SÒãº�
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SÒÈãºm�� �SÈÓÒ��SÈÏ�ËãÈ����nº�ºÓÓ©Ë�äÈ�ËSÒÈã©�Ò
¹SÒ­ºS©����lÈ�ËSÒÈã©�ÓÈ�º°ÓºmË�=Q2����n�Ó}�Òº�
ÓÈã
Ó©Ë�}ËSÈäÒ�Ë°}ÒË�äÈ�ËSÒÈã©�Ò�¹ãËÓ}Ò����mË
°Ë}�ÒÒ����lÈ�ËSÒÈã©��ã«�¹ËSËÏÈS«ÎÈËä©²�­È�ÈSË®�
tSÈÓËÓÒË�mº�ºSº�È�Ò��º¹ãÒmÓ©Ë�«�Ë®}Ò����mË�°Ë}�
�ÒÒ��� �iº°�ÒÎËÓÒ«� m� º­ãÈ°�Ò� ª}ºäÈ�ËSÒÈãºm��
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��°«�¹SÒºSÒ�Ë�ÈäÒ�ÓÈ�ÒºÓÈã
Óº®�¹ºãÒ�Ò}Ò��sÈ�
�ÒºÓÈã
Ó©®� �ÓÒmËS°Ò�Ë�� vÒÓ�È¹�SÈ� �186��� ¹SÒ
°º�Ë®°�mÒÒ� }º�ºSº�º� ¹Sº²º�ÒãÈ� }ºÓÁËSËÓ�Ò«�
¹SË�°�Èmã«Ë��°º­º®��Ëã©®�°���ËÓ�Ë°}Ò®��ºSº��°º
°mºÒäÒ�ÓÈ��Ó©äÒ�ãÈ­ºSÈ�ºSÒ«äÒ��jÓ�ËSÓË��­Ò­�
ãÒº�Ë}ÈäÒ�� �ËÈ�SÈäÒ�� °�È�ÒºÓÈäÒ�� �ËÓÓÒ°Ó©äÒ
}ºS�ÈäÒ��}ºäÁºS�È­Ëã
Ó©äÒ�º­�ËÎÒ�Ò«äÒ�� ­Ë°�
¹ãÈ�Ó©ä��SÈÓ°¹ºS�ºä���ÓÈ�ÒÓËÓÓ©®��°Èä©äÒ�°º�
mSËäËÓÓ©äÒ�ÓÈ��Ó©ä�º­ºS��ºmÈÓÒËä�Ò��Ë²ÓÒ}º®�
{� ÓÈ°�º«�ËË� mSËä«� 186� ÏÈÓÒäÈË�� ���Ë� äË°�º� m
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¹ËSm��� �Ë°«�}�� �ÓÒmËS°Ò�Ë�ºm� äÒSÈ�� iã«� ª�º�º
�ÓÒmËS°Ò�Ë��¹SÒmãË}ÈË��ã��	Ò²���ËÓ©²�ÒÏ�SÈÏÓ©²
°�SÈÓ��ºS�ÈÓÒÏ�Ë��È°°º�ÒÈ�ÒÒ�°�}S�¹ÓË®	ÒäÒ�äÒ�
Sºm©äÒ� ÓÈ��Ó©äÒ� �ËÓ�SÈäÒ� Ò� �ÓÒmËS°Ò�Ë�ÈäÒ�
äº�Óº�¹º��ËSÎÒmÈË��¹SºmË�ËÓÒË�¹SË°�ÒÎÓ©²�ÓÈ�
��Ó©²� }ºÓÁËSËÓ�Ò®� mÓ��SÒ� °�SÈÓ©� °� ��È°�ÒËä
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vÒÓ�È¹�SÈ�ÓË�¹SËm©	ÈË���SË²�äÒããÒºÓºm��ª�ÓÒ�Ë�
°}ÒË�}Ò�È®�©�Û�������äÈãÈ®�©�Û�������m©²º��©
ÒÏ�jÓ�ÒÒ�Û�º}ºãº�������°ãË��Ë��ÏÈ}ã��Ò�
����º�S��
}ºmº�°�mº�°�SÈÓ©�Ò�ËË�ªãÒ�È�ÓÈ¹SÈmã«���mºã��ÓÈ
º­Ë°¹Ë�ËÓÒË�­ãÈ�º°º°�º«ÓÒ«�ÓÈSº�È�Ò��º°�ÒÎËÓÒË
ÓÈ��Óº��Ë²Óºãº�Ò�Ë°}º�º��ºäÒÓÒSºmÈÓÒ«��lºÎÓº
¹SË�¹ºãºÎÒ�
����º�ª�È�¹ºãÒ�Ò}È�ÓÈ²º�Ò�°«�m�S�°ãË
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°}Ò²� ºS�È�
ÓÒÏÈ�Ò«²�°mºÒ²�°�SÈÓ�ÒãÒ�mË���Ò²��ËÓ�SÈ²�pmSº�
¹©��käËSÒ}Ò�Ò�km°�SÈãÒÒ��zºÓÁËSËÓ�Ò��º�ãÒ�Èã
m©°º}Ò®��Ë²ÓÒ�Ë°}Ò®��SºmËÓ
�ºS�ÈÓÒÏÈ�ÒÒ��­©ãº
¹SË�°�ÈmãËÓº�äÓº�º�Óºmº�º� °ºmSËäËÓÓº�º�º­ºS��
�ºmÈÓÒ«� Ò� äË�º�ºm�� }º�ºS©Ë� ­©°�Sº� mÓË�S«��°«
�ã«� SÈÏSÈ­º�}Ò� Óºm©²� �Ë²Óºãº�Ò®� Ò� äÈ�ËSÒÈãºm�
²ÈSÈ}�ËSÒÏÈ�ÒÒ�ÓÈÓºº­�Ë}�ºm�SÈÏãÒ�Óº®�¹SÒSº�©�
°ºÏ�ÈÓÒ«��Ë²Óº¹ÈS}ºm��ÒÓÁºSäÈ�ÒÏÈ�ÒÒ�º­�Ë°�mÈ
Ò �S�
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3ks��sÈ��Óº�Ò°°ãË�ºmÈ�Ëã
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sºm�ºSº�È��jÓ°�Ò����ÁÒÏÒ}Ò�äÒ}Sº°�S�}��S�3ks�
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äË²ÈÓº²ÒäÒÒ� v|� 3ks��� ��� {ãÈ�Òmº°�º}È� �lºS�
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8UOLFKLFK�<X� 0���'DQLOLQ�1� 6��3RVVLEOH�ZD\V�RI�PLQLDWXUL]DWLRQ
RI�VDWHOOLWH ���������������������������������������������������������������������������������

3RVVLEOH�ZD\V�RI�IXWXUH�SURGXFWV�PLQLDWXUL]DWLRQ�RI�VDWHOOLWH�KDYH
EHHQ�SUHVHQWHG�

<HYGRNLPRY�<X� 0��1DQRWHFKQRORJLHV�%DVHG�RQ�GV'1$�
0ROHFXOHV ���������������������������������������������������������������������������������

$�QHZ�DSSURDFKHV�WR�FUHDWH�WKH�QDQRVWUXFWXUHV�EDVHG�RQ�GV'1$
PROHFXOHV�DUH�EULHIO\�FRQVLGHUHG��7KH�SRVVLEOH�DUHDV�IRU�SUDFWLFDO�DS�
SOLFDWLRQ�RI�QDQRVWUXFWXUHV�EDVHG�RQ� WKH�GV'1$�OLTXLG�FU\VWDOOLQH
GLVSHUVLRQ�SDUWLFOHV�DUH�RXWOLQHG�

=DSRURWVNRYD�,� 9��1DQRWXEXOHQH�0DWHULDOV��6WUXFWXUH��3URSHUWLHV�
DQG 3HUVSHFWLYHV ������������������������������������������������������������������������

&XUUHQW�UHVHDUFK�RI�VWUXFWXUH��PHWKRGV�IRU�V\QWKHVL]LQJ�DQG�EDVLF
SK\VLFDO�DQG�FKHPLFDO�SURSHUWLHV�RI�QDQRWXEXOHQH�PDWHULDOV��QDQR�
WXEHV��LV�UHYLHZHG��7KH�EDVLF�ILHOGV�RI�DSSOLFDWLRQ�RI�FDUERQ�QDQRWXEHV
DUH�GHVFULEHG��7KH�JUHDWHVW�DWWHQWLRQ�LV�JLYHQ�WR�FRQVLGHUDWLRQ�RI�RS�
SRUWXQLW\�WXEXOHQH�DSSOLFDWLRQ�LQ�HOHFWURQLFV��7KH�ELQGLQJ�RI�QDQR�
WXEH�VWUXFWXUH�DQG�LWV�FRQGXFWLYLW\�LV�DQDO\]HG��7KHRUHWLFDO�FDOFXOD�
WLRQV�RI�PHFKDQLVPV�RI�VHYHUDO� WXEXOHQH�JURZWK�PRGHOV��HOHFWURQ�
HQHUJLHG�SURSHUWLHV�RI�VHP\�HQGOHVV�QDQRWXEXOHQH�PDWHULDOV�DQG�HQ�
HUJ\�FKDUDFWHULVWLFV�RI�ILOOLQJ�SURFHVVHV�RI�FDUERQ�QDQRWXEHV�E\�DWRPLF
K\GURJHQ�DUH�UHVXOWHG��7KH�RSSRUWXQLW\�SURWRQ�FRQGXFWLYLW\�RI�QD�
QRWXEH�LV�FRQVLGHUHG�

=DY�DORY�$� 9���.RORPHQVND\D�1� *���0ROFKDQRYD�(� '��6\VWHPV
RQ�&KLS�DQG�,QWHOOHFWXDO�3URSHUW\��WKH�0DLQ�,VVXHV�LQ�'HYHORSPHQW�
RI 1RUPDWLYH�'RFXPHQWV ������������������������������������������������������������

7KLV�DUWLFOH�FRQWDLQV�UHYLHZ�RI�QRUPDWLYH�GRFXPHQWV�LQ�ILHOG�RI
6\VWHP�RQ�&KLS��6R&��DQG�,QWHOOHFWXDO�3URSHUW\��,3���7KHVH�GRFX�
PHQWV�KDG�EHHQ�LQFOXGHG�LQ�)HGHUDO�VSHFLDO�SXUSRVH�SURJUDP��1D�

WLRQDO� WHFKQRORJLFDO�EDVH��DQG�FRQFHUQV�VRPH�DUJXDEOH�SRLQWV�DQG
SUREOHPV�RI�VWDQGDUGL]DWLRQ�RI�WKLV�ILHOG�

$EUDPRY�,� ,���'YRUQLNRY�2� 9��7KH�7UHQGV�DQG�3UREOHPV�RI�3UHFLVLRQ�
$QDORJ�,QWHUIDFH�'HVLJQ��������������������������������������������������������������

7KH�QHFHVVLW\�RI�WKH�DQDORJ�SUHFLVLRQ�LQWHUIDFH�GHYHORSPHQW�IRU
WKH�PRGHUQ�UDGLR�HOHFWURQLF�HTXLSPHQW�EDVHG�RQ�WKH�DQDORJ�DQG�DQ�
DORJ�GLJLWDO�/6,�9/6,�LV�VKRZQ��7KH�DQDO\VLV�RI�DQDORJ�/6,�9/6,�GH�
VLJQ�SUREOHPV�VXFK�DV�WLPH�DQG�FRVW�H[SHQVHV�UHGXFWLRQ��FKRLFH�RI
WHFKQRORJ\��FLUFXLW�DQG�OD\RXW�V\QWKHVLV�DQG�RSWLPL]DWLRQ��VLPXODWLRQ
LV�GRQH��,Q�RUGHU�WR�SURYLGH�HIIHFWLYH�GHVLJQ�RI�WKH�PLFURHOHFWURQLF
DQDORJ�LQWHUIDFH�LW�LV�H[SHGLHQW�WR�HPSOR\�WKH�V\VWHP�DSSURDFK�DQG
VSHFLDOL]HG�DUUD\V�DV�D�SRZHUIXO�GHVLJQ�WRRO�

.DVKWDQNLQ�,� $���*XULQ�1� 7��7KH�G\QDPLFDO�FKDUDFWHULVWLFV
RI�ELSRODU�VLOLFRQ�1�VKDSHG�SKRWRVHQVLWLYH�GHYLFHV�ZLWK�JXLGHG
,�9�FKDUDFWHULVWLFV ���������������������������������������������������������������������

7KH�PRGHOV�DQG�H[SHULPHQWDO�GDWD�RI�WKH�G\QDPLFDO�FKDUDFWHU�
LVWLFV�RI�SKRWRVHQVLWLYH�ELSRODU�VLOLFRQ�1�VKDSHG�GHYLFHV��EDVHG�RQ
WZR�VLOLFRQ�WUDQVLVWRUV�ZLWK�WKH�VDPH�VXEVWUDWH��DUH�GLVFXVVHG�LQ�WKLV
SDSHU��7KH�DFWLRQ�RI�LQIUDUHG�UDGLDWLRQ�WR�WKH�WLPHV�RI�VZLWFKLQJ�LV�LQ�
YHVWLJDWHG��7KH�VZLWFKLQJ�WLPH�RI�1�GHYLFH�ZLWK�VKXQWLQJ�RI�WKH�EDVH�
HPLWWHU�MXQFWLRQ�HTXDOV�WR���Û���QV��7KH�VZLWFKLQJ�WLPH�RI�1�GHYLFH
ZLWK�WKH�EDVH�FXUUHQW�PRGXODWLRQ�HTXDOV�WR���Û���QV�

3RORPRVKQRY�6� $���&KDSO\JLQ�<X� $���$PHOLFKHY�9� 9��
*RGRYLWV\Q�,� 9���,YDQRYD�2� 0���.UXWRYHUWVHY�6� $��7UDQVGXFHU�
RI ([SORVLYH�*DV�6HQVRU�%DVHG�RQ�'LHOHFWULF�'LDSKUDJP ������������������

067�EDVHG�H[SORVLYH�JDV�VHQVRU�LV�GHYHORSHG�DQG�IDEULFDWHG��*DV
VHQVLWLYH�OD\HU�RQ�WKH�EDVH�RI�6Q2��ZDV�IRUPHG�RQ�WKLQ����XP��GL�
HOHFWULF�GLDSKUDJP�E\�WKLFN�ILOP�WHFKQRORJ\��6HQVRU�FKDUDFWHULVDWLRQV
IRU�+���&+���&�+���LV�HDUQHG�RXW��KLJK�VHQVLWLYLW\�RI�WKH�VHQVRU�LV
GHPRQVWUDWHG�
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7KH�MRXUQDO�ERXJKW�VLQFH�QRYHPEHU������

(GLWRUãLQã&KLHI�3K��'��3HWU�3��0DOWVHY
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