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°}Ò®�ÓÈÓºäº°�Ò}�äºÎÓº�°ºÏ�È�
�
}ºäÒÓÒS�«�äºãË}�ã©� ÈÓ�ÒÒº�
�Ò}È�Ò�ÒºÓ©�äË�Ò���SÒ�ª�ºä�SÈ°�
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�©äÒ��� �SË²äËSÓ©äÒ� �SÒ°�� ���
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Ó©Ë�º¹�Ò�Ë�
°}ÒË�°mº®°�mÈ�ÓË� �ºã
}º� °º²SÈ�
Ó«��°«��Óº�Ò�mºÏÓÒ}ÈË���º¹ºã�
ÓÒ�Ëã
ÓÈ«� ÈÓºäÈã
ÓÈ«� º¹�Ò�Ë�

°}È«�È}�ÒmÓº°�
��w�º��ºmºSÒ��º
�ºä����º�m�°º°�Èm�isz�ºmº�º�²º�
ãË°�ËSÒ}È� m°�SÈÒmÈË�°«� �S��º®
²ºãË°�ËSÒ}��°º°�º«�Ò®�ÒÏ�ÓÈÓº�
äº°�Ò}ºm��{ºÏÓÒ}È����mË�SÈÏÓ©Ë
°�S�}��S©�°�SÈÏÓ©äÒ�°¹º°ºÈäÒ
�¹SÈmãËÓÒ«�Ò²�°mº®°�mÈäÒ��È�°ãË�
�ºmÈ�Ëã
Óº�� °� °ºm°Ëä� SÈÏÓ©äÒ
ÁÒÏÒ�Ë°}ÒäÒ� °mº®°�mÈäÒ�� }º�º�
S©äÒ�äºÎÓº��¹SÈmã«�
� °�¹ºäº�
�
��SÈÏÓ©²�ÁÈ}�ºSºm��{��È°�Óº�
°�Ò�� äºÎÓº� m°�SÈÒmÈ�
� SÈÏÓ©Ë
ÒºÓ©�äË�Èããºm��SÈÏÓ©Ë�ÈÓ�ÒÒº�
�Ò}Ò�Û�Ò�m°Ë�ª�º�SË��ãÒS�Ë�°«�
p°ãÒ�°ºÏ�ÈÓÓÈ«�°Ò°�ËäÈ���mËS�
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ã��È�
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ãºmº�º�äÒ}Sº°}º¹È�� È°�Ò�©�ÓÈ�
Óº}ºÓ°�S�}�ÒÒ�ÓËäÓºÎ}º�m©�«Ó��
�©��ÒäË���SÈÏäËS�¹ºS«�}È�����Óä�
{� }ÈÎ�º®� �È°�Ò�}Ë� °º�ËSÎÒ�°«
�Ò�ÈÓ�°}È«�}ºÓ�ËÓ�SÈ�Ò«�äºãË}�ã
isz��¹ºS«�}È�����ä��äã� �������� È
°ãË�ºmÈ�Ëã
Óº��Ò��Ò�ÈÓ�°}È«�}ºÓ�
�ËÓ�SÈ�Ò«�ÈÓ�ÒÒº�Ò}È�Ò�ÒºÓºm
äË�ÈããÈ�� ��Ò�©mÈ«� ª�º� º°�º«�
�Ëã
°�mº�� äºÎÓº� m©�ËãÒ�
� �SÒ
º�ËmÒ�Ó©Ë� ºãÈ°�Ò� ¹SÒäËÓËÓÒ«
�È}Ò²�ÓÈÓº°�S�}��S�

z ÓÈÓº°�S�}��S©�ÓÈ�º°ÓºmË�Ó�}�
ãËÒÓºm©²� }Ò°ãº�� Û� mËãÒ}º�
ãË¹Ó©Ë�Òº�È��Ò}Ò��ã«�º¹SË�
�ËãËÓÒ«�°ºË�ÒÓËÓÒ®��mÏÈÒäº�
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Ò�°º�°�SºÒ�Ëã
Ó©äÒ�ªãËäËÓ�È�
äÒ�ÓÈÓºäº°�Ò}ºm�

z ÓÈÓº°�S�}��S©�Û� mËãÒ}ºãË¹�
Ó©Ë� Óº°Ò�ËãÒ� �ËÓË�Ò�Ë°}º�º
äÈ�ËSÒÈãÈ� ��� Ë�� isz��� ÈÓ�Ò�
Òº�Ò}ºm� ÒãÒ� �Ë²� ªãËäËÓ�ºm�
}º�ºS©Ë� m°�SºËÓ©� m� �È}��
°�S�}��S��

z ÓÈÓº°�S�}��S©� °� �¹SÈmã«Ëä©�
äÒ�°mº®°�mÈäÒ�Û��ÓÒ}Èã
Ó©Ë
ÁÒã
�S©���ÁÒã
�S���ÒË��ÈÓº�
äÈã
Ó��� º¹�Ò�Ë°}��� È}�Òm�
Óº°�
�Ò�¹º�ºä��Ò°¹ºã
Ï�Ëä©Ë
Ò�°Èä©²�SÈÏÓ©²�ºãÈ°�«²��Ë²�
ÓÒ}Ò�

|�ËmÒ�Óº�� ��º� °ºÏ�ÈmÈËä©Ë
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Óº®� Òºãº�ÒÒ� Òä�� {� k�� wÓ�Ëã
�
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�ºä�°¹Ë}�Sº°}º¹ÒÒ�3ks� �����Sº�
Ò�}��°ºÏ�Èã��ÓÒ}Èã
Ó©®�¹SÒºS�Û
ÈÓÈãÒ�Ò�Ë°}��� °Ò°�Ëä��� m�}º�º�
Sº®�SÈº�È���ÓÈÓºÒº�È��Ò}Ò�ÓÈ
º°ÓºmË�isz��vÒ°�ËäÈ�ÒäËË��vËS�
�ÒÁÒ}È��3n��¹SºÒÏmº�Ò�°«�Ò�º��
äË�ËÓÈ� SÈÏãÒ�Ó©äÒ� ¹SÒÏÈäÒ�
{ ÓÈ°�º«�ËË� mSËä«� Ò�Ë�� SÈÏSÈ�
º�}È�¹SÒºSºm��ã«�Ó�Î��º��Ëã
�
Ó©²�¹º�SËÒ�ËãË®�

sÈ	�º¹©��¹º}ÈÏ©mÈË�����º�¹º�
�ºÓ©Ë�SÈº�©�º}ÈÏ©mÈ��°«�SË�
Ï�ã
�È�ÒmÓ©äÒ� ãÒ	
� ¹SÒ� º�Ë�
�ÒÓËÓÒÒ� �°ÒãÒ®� ��ËÓ©²� SÈÏÓ©²
°¹Ë�ÒÈã
Óº°�Ë®�Û� º�� Òº�Ë²Óº�
ãº�ºm��ÁÒÏÒ}ºm��º�°¹Ë�ÒÈãÒ°�ºm
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�SºÓÒ}Ò���°ÒãÒ®�SÈÏÓ©²�Ò°°ãË�º�
mÈ�Ëã
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Sº°°Ò®°}Ò²�Ò�ÏÈS�ËÎÓ©²��sËº�
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�Ë°°Ë� SËÈãÒÏÈ�ÒÒ� �È}Ò²� SÈº�
°SË�°�mÈäÒ��}º�ºS©Ë�äº����©�
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{mË�ËÓÒË
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Ò°¹ºã
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�Ò²�}È}�ÒÓ�ËSË°Ó©Ë�°mºËºSÈÏÓ©Ë�ÁÒ�
ÏÒ�Ë°}ÒË�Ò�²ÒäÒ�Ë°}ÒË�°Ò°�Ëä©��{mÒ���äÈã©²�SÈÏ�
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�ãÒÓÈ�Û��º�ÓË°}ºã
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äÒ�Ë°}Ò�Ò��ËSäÒ�Ë°}Ò�°�ÈÒã
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�ÓÈÓº��¹È�
äÒ��|�°��È�Ò�mºÏÓÒ}ÈË���ËºSË�Ò�Ë°}Ò®�Ò�¹SÈ}�Ò�
�Ë°}Ò®�ÒÓ�ËSË°�}�ª�Òä�°�S�}��SÈä�

|�ÓÈ}º� ��ãËSº�Ó©Ë�ÓÈÓº�S�}Ò�Û�ÓË� Ë�ÒÓ°��
mËÓÓº�mºÏäºÎÓÈ«�ÁºSäÈ�°��Ë°�mºmÈÓÒ«�ÓÈÓº����
ã«SÓ©²�°�S�}��S���°¹Ë²Ò�m�°ÒÓ�ËÏË��s��ÒÓÒ�ÒÒ�
SºmÈãÒ�SÈº�©�¹º�¹ºã��ËÓÒ��ÒÓ©²�mË�Ë°�m�m�ÓÈ�
Óº���ã«SÓº®�ÁºSäË��z��Ò°ã��ÓÈÒºãËË�ÒÏ��ËÓÓ©²
m�°ä©°ãË�¹ºã��ËÓÒ«�äºÎÓº�º�ÓË°�Ò�ÓÈÓº�S�}Ò�ÓÈ
º°ÓºmË� °ãºÒ°�©²� ºS°º�ËSÎÈ�Ò²�ÁÈÏ�Û� �Ë}°È�º�
ÓÈã
Óº�º�ÓÒ�SÒ�È�ºSÈ��}ÈSÒ�È�Ò�}ÈSºÓÒ�SÒ�È�
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ÓÈ�º°ÓºmË�°ãºÒ°�©²��Ò²Èã
}º�ËÓÒ�ºm��Ò°°ãË����°«
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}SËäÓÒ«�� }ÈSÒ�ºm�äË�Èããºm� Ò �S�� >��@���ºª�ºä�
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�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
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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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*�®¢®±²¨� ®²¥µ®«®£¨©� *

°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

¬ÎÇÃ�ÍÀ�ÍÀÍÎÏSÎÂÎÄÍÈÊÀÕ

�SË�°�Èm
�Ë�°ËË����º��ËSËÏ�mÈ	Ò�ÈS�ËSÒÒ�mSÈ�Ò
¹Sºmº�«���ºÓ}ÒË�ÓÈÓº¹Sºmº�ÓÒ}Ò��}º�ºS©Ë��º°�Ò�
�È����ºãºmÓº�º�äºÏ�È���°�ÈÓÈmãÒmÈ«�äºÓÒ�ºSÒÓ�º�
m���°m«Ï
�°�ÓÒä��~È�Ëä�ª�º�Ó�ÎÓº"�iã«�ãË�ËÓÒ«�Ò
�ÒÈ�Óº°�Ò}Ò� SÈÏãÒ�Ó©²� ÏÈºãËmÈÓÒ®�� ÓÈ¹SÒäËS�
ºãËÏÓÒ� �ÈS}ÒÓ°ºÓÈ� ÒãÒ� kã
��Ë®äËSÈ�� �ºmºS«�
Ò°°ãË�ºmÈ�ËãÒ� ÒÏ� lÈ°°È��°Ë�°}º�º� �Ë²Óºãº�Ò�Ë�
°}º�º�ÒÓ°�Ò���È��vbk�

��ËÓ©®�m�ºãÈ°�Ò�ÓË®SºÓÈ�}�3��ºã
Áº��ãÒÓÈ°
Ò�Ë�º�}ºããË�Ò�¹SË�mÒ�«�����º�°�¹ºäº�
��¹º�ºÓº®
¹Sº�Ë��S©�äºÎÓº���Ë��¹ºã��È�
�ÒÓÁºSäÈ�Ò��m
SËÈã
Óºä�mSËäËÓÒ�º�SÈÏãÒ�Ó©²�º��ËãÈ²�äºÏ�È�¹È�
�ÒËÓ�È���ËºSË�Ò�Ë°}Ò�äºÎÓº���Ë���¹º�ºSÈ�
°«��}
º��Ëã
Ó©ä�ÓËSmÓ©ä��ÏãÈä�Ò��ÈÎË�}ãË�}Èä�¹º��ºÓ�
}Òä�}SºmËÓº°Ó©ä�°º°��Èä�

{� Ò�ã
°}ºä� m©¹�°}Ë� �y�SÓÈãÈ� Ò°°ãË�ºmÈÓÒ«
ÓÈÓº�È°�Ò��� ��ËÓ©Ë� ¹º«°Ó«���� }È}� ��Ë�� ¹Sº²º�
�Ò�
�¹Sº�Ë��SÈ�Òä¹ãÈÓ�È�ÒÒ�ÓÈÓº°�S�Ó��{�º�Ó��ÒÏ
}S�¹ÓË®	Ò²� ÈS�ËSÒ®� ºã
Óº�º� mmº�Ò�°«� }È�Ë�ËS�
�ËSËÏ�}º�ºS©®�¹��º}�ÓÈÓº°�S�Ó�¹SºÓÒ}ÓË��m�}Sº�
mËÓº°Ó���°Ò°�Ëä���SÒ°�������È}�}È}�Ò²��ÒÈäË�S�Ò°�
�Ò°ã«Ë�°«�ÓË°}ºã
}ÒäÒ�ÓÈÓºäË�SÈäÒ��m��º�mSËä«
}È}��ÒÈäË�S�°Èä©²��ºÓ}Ò²�}È¹Òãã«Sºm�°º°�Èmã«Ë�
ÓË°}ºã
}º�äÒ}SºäË�Sºm���º�ÓÈÓº°�S�Ó©�ÓË�°äº���
¹ºäË	È�
�Ë°�Ë°�mËÓÓº®��ÒS}�ã«�ÒÒ�}SºmÒ��¹ËSË�
Óº°���ÈÏºm�Ò��SÈÓ°¹ºS���Ó��SÒËÓ�ºm���º�ºä��ÓÈÓº�
�}Ë���¹Sºmº�Ò�°«�ÓË¹º°SË�°�mËÓÓº�m�äºÏ�����Ë�º��
�Ëã
Ó©Ë�ÓÈÓº°�S�Ó©�SÈ°¹SË�Ëã«��°«�ÓÈ�¹ËSË�È��

ÒÓÁºSäÈ�ÒÒ� º�� SÈÏãÒ�Ó©²� ��È°�}ºm� �ºãºmÓº�º
äºÏ�È�

iã«�¹º��mËSÎ�ËÓÒ«�Óºmº�º�äË�º�È��ÒÈ�Óº°�Ò}Ò
��ËÓ©Ë� ¹º°�ÈmÒãÒ� S«�� ª}°¹ËSÒäËÓ�ºm� °� ÎÒm©äÒ
ºSÈÏ�ÈäÒ��}ÈÓÒ��jä���Èãº°
�mmË°�Ò�¹ãÈ�ÒÓºm©®
ÓÈÓº¹Sºmº��¹º�}SºmËÓº°Óºä��°º°����Ò�°�Ë�º�¹ºäº�
�
��¹ºã��È�
�°Ò�ÓÈã©�º��ÓËSmÓ©²�}ãË�º}��ãËÎÈ�
�Ò²�º}ºãº�}È¹Òãã«SÈ�

zÈ}� �ºmºSÒ�� 3��ºã
Áº� �ãÒÓÈ°�� °ºmSËäËÓÓ©Ë
äË�º�©��ÒÈ�Óº°�Ò}Ò�äºÏ�È���ºäº�SÈÁÒ«�Ò�äÈ�ÓÒ�
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w}°¹ËSÒäËÓ�Èã
Óº� Ò� �Ò°ãËÓÓº� Ò°°ãË�ºmÈÓ
¹SË�ãºÎËÓÓ©®�ÓÈäÒ�äË�º�� }ºä¹SË°°ÒÒ�äÈ�ÓÒ��
Óº�º�¹ºã«�°Ò°�Ëäº®�°²º�«�Ò²°«��Ë�ºÓÈ�ÒºÓÓ©²
mºãÓ���º°�SºËÓÈ�¹Sº°�È«�äº�Ëã
�äÈ�ÓÒ�Óº�º�°ÎÈ�
�Ò«��lº�Ëã
�}È�Ë°�mËÓÓº�°º�ãÈ°�Ë�°«�°�ª}°¹ËSÒäËÓ�
�Èã
Ó©äÒ��ÈÓÓ©äÒ��sÈ®�ËÓ�ªÁÁË}�ÒmÓ©®�¹º}ÈÏÈ�
�Ëã
�°�Ë¹ËÓÒ�Sº°�È�äÈ�ÓÒ�Óº�º�¹ºã«��{ºÏäºÎÓº°�Ò
Sº°�È� äÈ�ÓÒ�Ó©²� ¹ºãË®� º�SÈÓÒ�ËÓ©� ¹ËSË°�Sº®}º®
ºãÈ°�Ò�°ÎÈ�Ò«���ºã�ÒÓº®�ÏºÓ©�²ÒäÒ�Ë°}º®�SËÈ}�
�ÒÒ��ªãË}�Sº¹Sºmº�Óº°�
��m�ª�º®�ÏºÓË��È��È}ÎË�ÓË�
m©°º}º®�°ÎÒäÈËäº°�
��mË�Ë°�mÈ�m��Ë�ºÓÈ�ÒºÓÓº®
mºãÓË�

jÓ°�Ò�����Ò�Sº�ÒÓÈäÒ}Ò�Òä��l� k���ÈmSËÓ�
ËmÈ
v|�3ks

±ÂÅSÕ×ÓÂÑÒÂÈÒÅËÜÍÎÑÒÜ�È�ÑÀÌÎÎSÃÀÍÈÇÀÖÈß�
Â ÍÅËÈÍÅÉÍÛÕ�ÑÒÎÕÀÑÒÈ×ÅÑÊÈÕ�ÑÈÑÒÅÌÀÕ

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

zSÈ�}º�º°ÓºmÓ©Ë�SËÏ�ã
�È�©�SÈº�©�}ºããË}�Ò�
mÈ�ÏÈ�mSËä«�m©¹ºãÓËÓÒ«�¹SºË}�È�äºÎÓº�°ÁºSä�ãÒ�
SºmÈ�
�°ãË����Òä�ºSÈÏºä�

z �º}ÈÏÈÓº�� ��º� º�}S©�ºË� Èm�ºSÈäÒ� ¹SºË}�È� m
��������«mãËÓÒË�°mËS²��m°�mÒ�Ëã
Óº°�Ò�m�°Ò°�
�ËäÈ²� °� RQ�RII� ¹ËSËäËÎÈËäº°�
�� ºãÈ�ÈË�
°mº®°�mºä��ÓÒmËS°Èã
Óº°�Ò�Ò�mºÏÓÒ}ÈË��m�°Ò°�
�ËäË��ã«�SÈÏãÒ�Ó©²�mÒ�ºm�¹º�ËÓ�ÒÈãÈ�Ò�mÓË	�
ÓË�º�	�äÈ���SÒ���Ë�Ë�m��È}º®�°Ò°�ËäË��ÁÒÏÒ�
�Ë°}º�º� ¹ºSº�È��� °m«ÏÈÓÓº�º� °� }ºÓË�Óº°�
�
�Ò°ãÈ��È°�Ò���ä©�¹º}ÈÏÈãÒ����º�¹SÒ��ºÈmãË�
ÓÒÒ�}�¹º�¹ºSº�ºmºä��¹ËSÒº�Ò�Ë°}ºä��°Ò�ÓÈã�
È��Ò�ÒmÓº�º�	�äÈ�°Ò°�ËäÈ�°¹º°ºÓÈ��°ÒãÒmÈ�

°Ò�ÓÈã�ÓÈ�äÓº�º�¹ºS«�}ºm���ËäºÓ°�SÒS�«�«m�
ãËÓÒË��Ò�ÈÓ�°}º�º�°�º²È°�Ò�Ë°}º�º�SËÏºÓÈÓ°È�
{�°Ò°�ËäË�°�¹ËSÒº�Ò�Ë°}Òä�¹º�ËÓ�ÒÈãºä�º�
ÓÈS�ÎËÓÈ� �È}ÎË� °mËS²��m°�mÒ�Ëã
Óº°�
� ÒÓ���
�ÒSºmÈÓÓº�º�	�äºä��SÈÓ°¹ºS�È�}�°ãÈºä��¹º�
°�º«ÓÓºä��°äË�ËÓÒ��

z {¹ËSm©Ë�m��ÒÓÈäÒ�Ë°}º®��m�²�SºmÓËmº®�°Ò°�Ë�
äË�°��mº®Óº®�°�º²È°�Ò�Óº°�
��ºÓÈS�ÎËÓº�«m�
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ãËÓÒË� ¹º�ÈmãËÓÒ«�	�äÈ�	�äºä��|}ÈÏ©mÈË�°«�
��º�mÓË	ÓÒ®��mË�Óº®�	�ä�°�º¹�ÒäÈã
Óº�¹º�º�
SÈÓÓ©äÒ� mSËäËÓËä�}ºSSËã«�ÒÒ�Ò� Èä¹ãÒ���º®
°¹º°ºËÓ��¹ËSË}È�ÒmÈ�
��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�
mº�ÓÒ}È²�� {� ²º�Ë� m©¹ºãÓËÓÒ«� ¹SºË}�È� ©ãº
¹º�SºÓº�ÒÏ��ËÓº�}SÒ�Ò�Ë°}ºË�°º°�º«ÓÒË��SÈ�
Ó�ãÒSºmÈÓÓ©²�°mËS²¹Sºmº�ÓÒ}ºm�°�Ò°¹ºã
ÏºmÈ�
ÓÒËä� ÓË¹º°SË�°�mËÓÓº� °Ò°�Ëä©� �ÒÁÁËSËÓ�Ò�
Èã
Ó©²��SÈmÓËÓÒ®��ã«�SÈÏÓº°�Ò�ÁÈÏ�Ò��¹Sº�ËÓ�
Ó©²�äº�ËãË®��}º�ºS©Ë�ÒäË���ÈÓÈãº�Ò�°SË�Ò�SÈÓËË
¹SË�ãºÎËÓÓ©²�äº�ËãË®�°�v|z��r©ãº�¹º}ÈÏÈÓº�
��º�}SÒ�Ò�Ë°}ºË�°º°�º«ÓÒË�m�SÈ°°äº�SËÓÓ©²�°Ò°�
�ËäÈ²� �äÓº�º}ºÓ�È}�Ó©²� vz{jiÈ²�� �Ë®°�mÒ�
�Ëã
Óº� «mã«Ë�°«� °ÈäººS�ÈÓÒÏºmÈÓÓ©ä�� È� Ë�º
°mº®°�mÈ�¹ºãÓº°�
��ª}mÒmÈãËÓ�Ó©�SÈÓËË�ºÓÈ�
S�ÎËÓÓ©ä�°mº®°�mÈä�v|z�m�°�ÈÓ�ÈS�Ó©²�äÈ�Ë�
äÈ�Ò�Ë°}Ò²�äº�Ëã«²�

zSºäË��º�º��ÓÈäÒ�©ãº�ºÓÈS�ÎËÓº����º�ãÈ�
�º�ÈS«�ÁÒÏÒ�Ë°}Òä� °mº®°�mÈä� �SÈÓ�ãÒSºmÈÓÓ©²
°mËS²¹Sºmº�ÓÒ}ºm�v|z�m�ª�Ò²�°Ò°�ËäÈ²�ºãÈ�ÈË�
S«�ºä�Óºm©²�°mº®°�m�¹º�°SÈmÓËÓÒ��°�ÒÏmË°�Ó©äÒ
SÈÓËË� m� }ãÈ°°Ò�Ë°}Ò²� äÈ�ËäÈ�Ò�Ë°}Ò²� äº�Ëã«²�
r©ãº� �°�ÈÓºmãËÓº�� ��º� m� �m�äËSÓºä� äÓº�º}ºÓ�
�È}�Óºä� vz{jiË�� ¹ºäË�ËÓÓºä� m� ¹ËSËäËÓÓºË
äÈ�ÓÒ�ÓºË�¹ºãË��v|z�äºÎË��SËÈãÒÏºm©mÈ�
°«��È�
ÎË�¹SÒ�ÏÈ}S©�©²��SÈÓÒ�Ó©²��°ãºmÒ«²�ãÈ�º�ÈS«
¹Sº�Ë°°��ÈÓÓÒ�Òã«�ÒÒ�°��Ë°�m���Ò²�m�°Ò°�ËäË
�º}ºm�¹Sº�Òmº¹ºãºÎÓ©²�ÏÓÈ}ºm���º}ÈÏÈÓº��È}ÎË�
��º�m�ÒÏ��ËÓÓºä�vz{jiË�°º°��Ë°�m�����È}ÒË�«m�
ãËÓÒ«��}È}���I�	�ä�Ò�°ÈäººS�ÈÓÒÏÈ�Ò«���SÒ�ÒÏ��
�ËÓÒÒ�}SÒ�Ò�Ë°}º�º�°º°�º«ÓÒ«�º�ÓºäËSÓº�º�äÓº�
�º}ºÓ�È}�Óº�º�vz{jiÈ�°º�°ã��È®Óº�SÈ°¹ºãºÎËÓ�
Ó©äÒ�}ºÓ�È}�ÈäÒ��¹ºäË�ËÓÓº�º�m�äË�ãËÓÓº�äË�
Ó«��ËË°«� äÈ�ÓÒ�ÓºË� ¹ºãË�� ¹º}ÈÏÈÓº�� ��º� �ÈÎË
ÓËÏÓÈ�Ò�Ëã
Óº�º� SÈÏSº°È� äËÎ}ºÓ�È}�Ó©²� SÈ°�
°�º«ÓÒ®��º°�È�º�Óº����º©�}SÒ�Ò�Ë°}ºË�°º°�º«�
ÓÒË�°Ò°�Ëä©�°�Èãº�°ÈäººS�ÈÓÒÏºmÈÓÓ©ä�m��Ë²��°�
ãºmÒ«²��¹SÒ�}º�ºS©²�SÈÓËË�°ÈäººS�ÈÓÒÏÈ�ÒÒ�ÓË
ÓÈã��Èãº°
�

�º°�SºËÓÓÈ«�Èm�ºSÈäÒ��¹Sº�ËÓÓÈ«�äº�Ëã
�SÈ°�
°äº�SËÓÓº®�°Ò°�Ëä©�¹SË�°�Èmã«Ë��°ºº®�ÓË�ÒäË��
����ÈÓÈãº�ºm�äÈ�ËäÈ�Ò�Ë°}���äº�Ëã
��ã«�ÒÏ��Ë�
ÓÒ«�°ÈäººS�ÈÓÒÏÈ�ÒÒ��m�}º�ºSº®�mÓ��SËÓÓ««�¹Sº�
°�SÈÓ°�mËÓÓÈ«� °�º²È°�Ò�Óº°�
� ÏÈäËÓ«Ë�� °ºº®
mSËäËÓÓ���°ã��È®Óº°�
��ÓËº²º�Òä����ã«�mºÏÓÒ}�
ÓºmËÓÒ«�°ÈäººS�ÈÓÒÏÈ�ÒÒ�

�Ë�ËS�S�°}Ò®� ÒÓ°�Ò���� «�ËSÓº®� ÁÒÏÒ}Ò
Òä� r� ���zºÓ°�ÈÓ�ÒÓºmÈ�3ks

¨ÑÑËÅÄÎÂÀÍÈÅ�ÃÅÍÅSÀÖÈÈ�ÌÈÊSÎÑÊÎÏÈ×ÅÑÊÈÕ�
ÄÎÌÅÍÎÂ�È�ÈÕ�ÑÀÌÎÎSÃÀÍÈÇÀÖÈß�Â�ÝËÅÊÒSÎ�
È�ÌÀÃÍÈÒÎÓÏÎSßÄÎ×ÅÍÍÛÕ�ÂÅÙÅÑÒÂÀÕ
ÏÎÄ�ÄÅÉÑÒÂÈÅÌ�ÀÊÓÑÒÈ×ÅÑÊÎÃÎ�ÏÎËß

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

w}°¹ËSÒäËÓ�Èã
Óº� Ò°°ãË�ºmÈÓº� mÏÈÒäº�Ë®°��
mÒË� º°�Sº°Áº}�°ÒSºmÈÓÓ©²� ãÈÏËSÓ©²� ¹��}ºm� °
¹SÒäË°Ó©äÒ�ÒºÓÈäÒ�Ò�}ãÈ°�ËSÈäÒ�m�º}°Ò�Ó©²�°Ë��
ÓË�ºªãË}�SÒ}È²�� 3È°°äº�SËÓ©� ¹Sº�Ë°°©� Ò� äË²È�
ÓÒÏä©�ºSÈÏºmÈÓÒ«�äÒ}Sº�ºäËÓºm�¹º���Ë®°�mÒËä
ãÈÏËSÓ©²�¹��}ºm���°�ÈÓºmãËÓÈ�mºÏäºÎÓº°�
�¹SÒ�
äËÓËÓÒ«�Ò�¹ËSËSÈ°¹SË�ËãËÓÒ«�äÒ}Sº�ºäËÓºm�m�¹º�
ãË� È}�°�Ò�Ë°}º®� mºãÓ©� m� �°ãºmÒ«²� ¹SÒãºÎËÓÒ«
°�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 �°´´¨



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

*�&²° ¨·ª �°´´¨� *

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«�
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mÒãÒÏÈ�ÒÒ��� vãË��Ë�� ÏÈäË�Ò�
�� ��º� m� vÒÓ�È¹�SË
m©°	ËË�ºSÈÏºmÈÓÒË��ÓÈ��ÓÈ«��Ë«�Ëã
Óº°�
�«mã«�
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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
SË®�ÒÓ�Ë�äÒSºm©²��ÓÒmËS°Ò�Ë�ºm��Ò�S�}ºmº�°�mºä
186�¹º°�ÈmãËÓÈ�ÏÈ�È�È�m�ãÒÎÈ®	ÒË��º�©�mº®�Ò�m
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
ºã
	º�º��Ò°ãÈ�ÓÈ��Óº®�äºãº�ËÎÒ��È}�ÒmÓº�¹º°©�
ãÈË��äºãº�©²�°¹Ë�ÒÈãÒ°�ºm�ÓÈ�°�ÈÎÒSºm}Ò�Ò�}ºÓ�
ÁËSËÓ�ÒÒ�¹º�m°Ëä��äÒS�����Ò�©mÈ«����º�ÓÈ°ËãËÓÒË
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
�ãºÈã
Óº®�ÓÈ��Óº��Ë²ÓÒ�Ë°}º®�Ò�}�ã
��SÓº�ª}º�
ÓºäÒ�Ë°}º®�¹ºãÒ�Ò}Ò�zÒ�È«�

rºã
	Ë�¹ºãºmÒÓ©���È°�ÓÒ}ºm�}ºÓÁËSËÓ�ÒÒ�°º�
°�Èmã«ãÈ�äºãº�ËÎ
�vÒÓ�È¹�SÈ��zÒ�È«��jÓ�ÒÒ��zº�
SËÒ�� Ð¹ºÓÒÒ�� º��È��Ò²°«� Ò� °�ÈÎÒS���Ò²°«� m
�ÓÒmËS°Ò�Ë�È²� Ò� ÓÈ��Óº�Ò°°ãË�ºmÈ�Ëã
°}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�

sÈ�}ºÓÁËSËÓ�ÒÒ�©ãº�¹SË�°�ÈmãËÓº�¹SÒäËSÓº
������°�Ó©²�Ò������°�ËÓ�ºm©²��º}ãÈ�ºm��{�°º°�Èm
lËÎ��ÓÈSº�Óº�º� zºÓ°�ã
�È�ÒmÓº�º� }ºäÒ�Ë�È
��� �ËãºmË}��m²º�ÒãÒ��mÈ�Sº°°Ò«ÓÒÓÈ���ãËÓ�}ºSS�
3ks�s� ~���«²ºm�Û�¹SËÏÒ�ËÓ��lÈ�ËSÒÈãºmË��Ë°}º�
�º� ÓÈ��Óº�º� º�Ë°�mÈ� 3º°°ÒÒ� �jÓ°�Ò���� ²ÒäÒÒ
�mËS�º�º��ËãÈ�Ò�äË²ÈÓº²ÒäÒÒ�v|�3ks�����sºmº°Ò�
ÒS°}��Ò��ãËÓ�}ºSS��3ks�k� s���È�ÈS
}ºm��jÓ°�Ò�
�����ËºSË�Ò�Ë°}º®�Ò�¹SÒ}ãÈ�Óº®�ªãË}�Sº�ÒÓÈäÒ}Ò

|�Ë�ÒÓËÓÓº�º� ÒÓ°�Ò���È� m©°º}Ò²� �Ëä¹ËSÈ��S
3ks�� ���lº°}mÈ��� {� ¹Sº�SÈää�� }ºÓÁËSËÓ�ÒÒ� °º
°�ºSºÓ©�Sº°°Ò®°}Ò²���È°�ÓÒ}ºm�©ã�m}ã��ËÓ���
�°�Ó©®��º}ãÈ���a�������ÒÏ�m°Ë²��°�Ó©²��º}ãÈ�ºm��
°SË�Ò�}º�ºS©²��ºã
}º�º�ÒÓ�©ã�¹SÒ�ãÈ	ËÓÓ©ä��Ò
���°�ËÓ�ºm©²��a�������ÒÏ�m°Ë²�°�ËÓ�ºm©²��º}ãÈ�ºm��
3�°°}ÒË�ÁÈäÒãÒÒ�äºÎÓº�©ãº�mÒ�Ë�
�°SË�Ò�S«�È
¹SÒ�ãÈ	ËÓÓ©²� �º}ãÈ��Ò}ºm� ÒÏ�vbk���ËSäÈÓÒÒ�
nSÈÓ�ÒÒ��rËã
�ÒÒ��nÒÓã«Ó�ÒÒ��lË}°Ò}Ò��vÒÓ�È�
¹�SÈ�Ò �S�

rºã
	ÒÓ°�mº��°�Ó©²��º}ãÈ�ºm�Sº°°Ò®°}Ò²���Ë�
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k� s���È�ÈS
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mÈãº�ãÒ	
�ÓËºã
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äºÓº°ºmÈ��jÓ°�Ò�����ËºSË�Ò�Ë°}º®�Ò�¹SÒ}ãÈ�Óº®
ªãË}�Sº�ÒÓÈäÒ}Ò� 3ks�� jÓ°�Ò���� }SÒ°�Èããº�SÈ�
ÁÒÒ�3ks��jÓ°�Ò����SÈ�Òº�Ë²ÓÒ}Ò�Ò�ªãË}�SºÓÒ}Ò
3ks��sÈ��Óº�Ò°°ãË�ºmÈ�Ëã
°}Ò®�ÁÒÏÒ}º�²ÒäÒ�Ë�
°}Ò®�ÒÓ°�Ò����Òä���� Ð��zÈS¹ºmÈ��sjj�¹ãÈ°�äÈ°°
Òä�� �� v�� �Ë�SºmÈ�� jÓ°�Ò���� ¹Ë�Sº²ÒäÒ�Ë°}º�º
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�Ë²Óºãº�ÒÒ�äÒ}SºªãË}�SºÓÒ}Ò�3ks������sÒÎÓË�º
sºm�ºSº�È��jÓ°�Ò����ÁÒÏÒ}Ò�äÒ}Sº°�S�}��S�3ks�
nÒÏÒ}º��Ë²ÓÒ�Ë°}Ò®� Ò°°ãË�ºmÈ�Ëã
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ãº� °� ¹SËÒä��Ë°�mËÓÓº� äºãº�ËÎÓ©ä� °º°�Èmºä
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¨´®°¬ ¶¨¿



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

*�&217(176� *
&217(176

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��
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