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�Ò¹È�3zzj���� Ë��}ºSSËã«�ÒÒ
äËÎ���äÈ�ÓÒ�Ó©äÒ�äºäËÓ�ÈäÒ
°º°Ë�ÓÒ²�3~�ÒºÓºm�ÏÈ�°�Ë��¹º�
ã«SÒÏÈ�ÒÒ� ªãË}�SºÓÓ©²� ÏºÓ�
Ó©²�°º°�º«ÓÒ®�
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äÈäÒ��°mº®°�mÈ�}º�ºS©²�º©�Óº
SÈ°°äÈ�SÒmÈ��°«� }È}� �ÓºSäÈã
�
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}È}� �ÈÓºäÈã
Ó©Ë�� 3~� °ºË�ÒÓË�
ÓÒ«�� w�º� °ºË�ÒÓËÓÒ«�� °º�ËSÎÈ�
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äËÓ�©� ÓÈ�ÈãÈ�� °ËSË�ÒÓ©�� }ºÓ�È
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ãÒÓË®Óº�º�¹º� �Ëä¹ËSÈ��SË�}ºªÁ�
ÁÒ�ÒËÓ�È��Ë¹ãºËä}º°�Ò����º�°mÒ�
�Ë�Ëã
°�m�Ë��º�ÁºSäÒSºmÈÓÒÒ�m©�
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�SÒSºmÈÓÓ��� °Ò°�Ëä��� {ºÏÓÒ}
ºSÈÏ� �ªãË}�SºÓÓº®� 	�©��� ÒãÒ
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äºäËÓ�È����º�¹SÒmº�Ò��}�}ºä¹ËÓ�
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ÓÒ��äÈ�ÓÒ�Ó©²�°mº®°�m�>�@��{�SË�
Ï�ã
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�º�°º°�º«ÓÒ«��È}º�º�Sº�È�°Ò°�Ëä�
�ËSm©Ë�ÎË�ª}°¹ËSÒäËÓ�©�¹º}È�
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�ÓÈã��È�
��SÒ°�����°Ò�ÓÈã�º�
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SÒä©ä��}�°ºÎÈãËÓÒ���°�ªÓËS�Ë�Ò�
�Ë°}Òä�°�mÒ�ºä�ÏÈ�°�Ë��SÈÏãÒ�Ò«�m
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²ÈSÈ}�ËSÓ©äÒ� mSËäËÓÈäÒ� mÏÈÒ�
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��mÈ��ãÒ�È��
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	ãº�º�°�ºãË�Ò«�¹ºã��ÒãÈ�SÈ°¹Sº�
°�SÈÓËÓÒË� Ò�Ë«� ��� tÒS°�È� >�@�

¹SË�¹ºãºÎÒm	Ë�º�� ��º� �ã«� mÈ�
ãËÓ�Óº�ÓË°�ÈÒã
Ó©²�°Ò°�Ëä�²È�
SÈ}�ËSÓ©� �äËÎ}ºÓÁÒ��SÈ�ÒºÓ�
Ó©Ë�� Áã�}��È�ÒÒ� º¹SË�ËãËÓÓº®
�È°�º�©��ãËÎÈ�Ë®�m�¹SºäËÎ��}Ë
äËÎ����©°�S©ä��Ò��äË�ãËÓÓ©ä�
¹SË�ËãÈäÒ���Ëä�°Èä©ä�ÓÈã��ÈË�
äÈ«�}ÈS�ÒÓÈ�°¹Ë}�SÈ�º¹SË�Ëã«Ë��
°«��°ãºmÒ«äÒ�ÒÏäËSËÓÒ®��v²ËäÈ�
�Ò�Ë°}Ò�ª�È�Ò�Ë«�©ãÈ�m©SÈÎËÓÈ
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�I Q�l�� I Q�Ü�����ªãË}�SºÓ�m�ÏºÓË�
¹Sºmº�Òäº°�Ò�

º�SÈÎÈ��Ë�º�SËÏºÓÈÓ°��m�²�}ºÓ�
ÁÒ��SÈ�Ò®� Ò� ÓÈãÒ�ÒË� Áã�}��È�
�ÒÒ�äËÎ���ÓÒäÒ��w�º��SÈmÓËÓÒË
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�ã«�ÁÒÏÒ}Ò�vzwv�
j�È}���º°�È�º�Óº�º�Ë¹SÒÓ«�
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vzwv� �SÒ°�� ��� °mº�«�°«� }� °ãË�
����Ëä����SÒ�º�°��°�mÒÒ��ÒSÒ�
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sks|��j�ljzc|vjv�plskÐ��ptsjzk��¢����������

*� ®²¥µ®«®£¨¨�¨�§®¤®¢ ¿�¬¨ª°®±ª®¯¨¿� *

ªÁÁË}�ÈäÒ� }SÒ°�ÈããÒ�Ë°}º�º
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}º�ºS©²�©ãÈ�¹SË�ãºÎËÓÈ�äº�Ëã

>�@�� SÈÏmÒmÈ��È«� ¹SË�°�ÈmãËÓÒË
º�º°ÓºmÓºä�°º°�º«ÓÒÒ��{�ÒºÓÈ
°ÈäÈSÒ«� }È}� }mÈÓ�ºäË²ÈÓÒ�Ë°}Ò
°äË	ÈÓÓºä� °º°�º«ÓÒÒ� ª}°Ò�ºÓ�
Óº�º��Ò¹È�ÓÈ�}ÈÎ�ºä�3~�ÒºÓË���SÒ

ª�ºä�°ãÈº�°m«ÏÈÓÓ©®�I�ªãË}�SºÓ
°� º¹SË�ËãËÓÓº®� �m� ÏÈmÒ°Òäº°�Ò
º�� �°SË�ÓË®�� mÈãËÓ�Óº°�Ò�� mËSº�
«�Óº°�
�� äºÎË�� ÓÈ²º�Ò�
°«� }È}
ÓÈ�I�ººãº�}Ë��°º°�º«ÓÒË�I �����È}
Ò�mÓË�ËË��ÁºSäÒS�«�°m«ÏÈÓÓºË�°º�
°�º«ÓÒË� I�ªãË}�SºÓÈ�� �È°�Ò�Óº
�Ëãº}ÈãÒÏºmÈÓÓº�º�ÓÈ�ºSÒ�Èã«²
ãÒÎÈ®	Ò²�°º°Ë�Ë®��°�°ºº�mË�°��
m���Ë®� ��©S}º®�� ÓÈ� I�ººãº�}Ë
°ÈäÈSÒ«��I ���I ����sºmºË�º°Óºm�
ÓºË��{�°º°�º«ÓÒË�ÒäËË��°äË	ÈÓ�
Ó����ÒÏ�ª�Ò²��m�²��Ò°²º�Ó©²��°º�
°�º«ÓÒ®��mºãÓºm���Á�Ó}�Ò��°º
°¹Ë�ÒÁÒ�Ë°}Òä�°¹Ë}�Sºä�I�ªãË}�
�SºÓÓ©²�mºÏ�Î�ËÓÒ®��°�¹ËSËÓº�
°ºä�ÏÈS«�È�Ò�ËÏ�ÒÏäËÓËÓÒ«�ÏÈS«�
�ºmº�º�SÈ°¹SË�ËãËÓÒ«��Óº�°�ÒÏäË�
ÓËÓÒËä� ¹ºãÓº�º� äºäËÓ�È� - �
�º°ãË�ÓËË� ÓÈã��ÈË�°«� ÓË¹º�
°SË�°�mËÓÓº� m� °¹Ë}�SË� äÈ�ÓÒ��
Óº�º� SÈ°°Ë«ÓÒ«� ÓË®�SºÓºm�� �Ï�
}Ò®�¹Ò}��SÒ°�����º�mË�ÈË��mºÏ��
Î�ËÓÒ��-   ��o�-   ��m�SËÏ�ã
�
�È�Ë� mÏÈÒäº�Ë®°�mÒ«� ÓË®�SºÓÈ
° ÒºÓºä�°ÈäÈSÒ«��ÓÈ²º�«�Òä°«�m
º°ÓºmÓºä�°º°�º«ÓÒÒ���ËSm©®�ÎË
�Ò¹�mºÏ�Î�ËÓÒ®�¹SÒmº�Ò��}�ÈÓº�
äÈãÒ«ä� m� ÁºÓºÓÓ©²� °¹Ë}�SÈ²�
ÓÈÒºãËË�ÒÓ�ËSË°ÓÈ«�º°ºËÓÓº°�

}º�ºS©²�°m«ÏÈÓÈ�m�ª�ºä�°ã��ÈË� °
SËÏºÓÈÓ°Óº®�ÓËÈ�ÒÈÈ�Ò�Óº°�
�
ªãË}�SºÓÓº®�Ò�SË	Ë�º�Óº®�¹º��
°Ò°�Ëä�m°ãË�°�mÒË�äÈãº®�ªÓËS�ÒÒ
°ºº�mË�°�m���Ò²�ÏÈS«�ºmºä��¹Ë�
SËSÈ°¹SË�ËãËÓÒ�� mºÏ�Î�ËÓÒ®�
}º�ºS©Ë�Ò�Ò�SÈ���m��ÈÓÓºä�°ã��
�ÈË�Sºã
�ÏÈS«�ºm©²�Áã�}��È�Ò®�
{�SÈä}È²�ª�º®�äº�ËãÒ���Èãº°
�°
Ë�ÒÓ©²� ¹ºÏÒ�Ò®� º�«°ÓÒ�
� SË�
Ï�ã
�È�©�}È}�ÓË®�SºÓÓº®�� �È}�Ò
º¹�Ò�Ë°}º®�°¹Ë}�Sº°}º¹ÒÒ�
v��Ë°�mËÓÓºË�SÈÏmÒ�ÒË�ª�Ò�SË�

Ï�ã
�È�©�¹ºã��ÒãÒ�m�Ò°°ãË�ºmÈÓÒ�
«²� °ºË�ÒÓËÓÒ®� ÓÈ� º°ÓºmË� 6P6�
�È}�ÎË��}È}�Ò�m�6P%���Ï�Ë°
�©ãÒ
ºÓÈS�ÎËÓ©�²ÈSÈ}�ËSÓ©Ë��ã«�°º�
°�º«ÓÒ«� ª}°Ò�ºÓÓº�º� �Ò¹È� º°º�
ËÓÓº°�Ò�m�°¹Ë}�SÈ²�ªãË}�SºÓÓº®
Ò� ÁºÓºÓÓº®� ¹º�°Ò°�Ëä� >��� ��@�
�SÒ�ª�ºä�º}ÈÏÈãº°
��SÒ°��������º
¹SºäËÎ��º�ÓºmÈãËÓ�Ó©Ë�3~�ÒºÓ©
�º°�È�º�Óº�°Òã
Óº�mÏÈÒäº�Ë®°��
m����äËÎ���°ºº®���È}���º�ÁºS�
äÒS�Ë�°«� }ºããË}�ÒmÓºË� �ª}°Ò�
�ºÓÓºË��°º°�º«ÓÒË��m�º�ãÒ�ÒË�º�
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6P%�����Ë�°¹Ë}�S�mºÏ�Î�ËÓÒ®�m
º°ÓºmÓºä�º¹SË�Ëã«ã°«� �ÒSÒ�Ò�
ÏÈ�ÒË®�6P�Ò�%�ºSÒ�ÈãË®�

~È}ã
�ËÓÒË

�kÓºäÈã
Ó©Ë���vzwv��SË�}º�
ÏËäËã
Ó©Ë� °Ò°�Ëä©� äº���� ©�

ªÁÁË}�ÒmÓº�Ò°°ãË�ºmÈÓ©�ãÈ�º�
�ÈS«�°º�Ë�ÈÓÒ��SËÓ��ËÓºm°}Ò²�Ò
ÓË®�SºÓÓ©²� äË�º�ºm�� iã«� ª�º�º
Ë°�
�äË�º�Ò�Ë°}ÒË�¹SË�¹º°©ã}Ò�
z ¹º�²º�«�Ò®� ªÓËS�Ë�Ò�Ë°}Ò®
äÈ°	�È� °¹Ë}�SÈ� �Ë¹ãºm©²
ÓË®�SºÓºm�

z ÓË®�SºÓÓÈ«�°¹Ë}�Sº°}º¹Ò«�¹º�
Ïmºã«Ë�� º�ÓºmSËäËÓÓº� ¹ºã��
�È�
�(�� Ò� T�ÏÈmÒ°Òäº°�Ò� �ã«
°¹Ë}�Sºm�ªãËäËÓ�ÈSÓ©²�mºÏ��
Î�ËÓÒ®�
v�¹ºäº�
��ÓË®�SºÓÓº®�äË�º�

�Ò}Ò�SË	È��°«�°ãË����ÒË�ÁÒÏÒ�
�Ë°}ÒË�¹SºãËä©�
z º¹SË�ËãËÓÒË� °ºº�Óº	ËÓÒ«
�ÒËSÈS²ÒÒ��S«�È�mÏÈÒäº�Ë®°��
mÒ®� I�ªãË}�SºÓºm�� ²ÈSÈ}�ËS�
Ó©²� �ã«� 3~� ÒÓ�ËSäË�ÈããÒ�Ë�
°}Ò²�°Ò°�Ëä��zw���3zzj��

z �ÒSÒ�ÒÏÈ�Ò«�°�ÏºÓº®�¹Sºmº�
�Òäº°�Ò�

z °¹ÒÓ�ºSÒ�Èã
ÓºË�mÏÈÒäº�Ë®�
°�mÒË�ÓÈ�3~�ÒºÓË�
{°Ë�ºÓÒ��ºãÎÓ©�©�
�°ºº�ÓË�

°ËÓ©� °� HI �ªÓËS�ÒË®� I��SºmÓ«� ¹º
º�Óº	ËÓÒ��}�ªÓËS�ÒÒ�nËSäÒ�
�ºã��ËÓ©� °��Ë°�mËÓÓ©Ë� �ã«

SÈÏmÒ�Ò«�äº�Ëã
Ó©²�¹SË�°�ÈmãË�
ÓÒ®�SËÏ�ã
�È�©�
z &H��Ò�6P�°Ò°�Ëä©�º�ãÒ�È��°«
¹º� �°ãºmÒ«ä� ÁºSäÒSºmÈÓÒ«
º°ÓºmÓº�º�°º°�º«ÓÒ«�

z äÓº�ÒË�°mº®°�mÈ�&H�mÈãËÓ�Óº
ÓË°�ÈÒã
Ó©²� °Ò°�Ëä� äº���
©�
�¹SË�°�ÈmãËÓ©�ÓÈ�º°ÓºmË
äº�ËãÒ�nËSäÒ�ÎÒ�}º°�Ò�� ��Ë
º°ÓºmÓº®�¹ÈSÈäË�S�Û� �ÒSÒ�
�ÒÏÈ�Ò«� I�F� °º°�º«ÓÒ®�� È� ²È�
SÈ}�ËSÓÈ«�ªÓËS�Ë�Ò�Ë°}È«�	}È�
ãÈ�7���7}��°m«ÏÈÓÈ�°�¹ÈSÈäË��

SÈäÒ� °¹Ë}�SÈã
Óº®� Á�Ó}�ÒÒ
äÈ�ÓÒ�Óº�º�º�}ãÒ}È�

z m�°ÈäÈSÒËm©²�°Ò°�ËäÈ²�mÈãËÓ��
ÓÈ«� ÓË°�ÈÒã
Óº°�
� º¹SË�Ëã«�
Ë�°«� }ºÓ}�SËÓ�ÒË®��m�²� }ºÓ�
ÁÒ��SÈ�Ò®� I�ººãº�}Ò�� �°m«�
ÏÈÓÓ©²�� �ËSËÏ� �ÒSÒ�ÒÏÈ�Ò�
° ÏºÓÓ©äÒ�°º°�º«ÓÒ«äÒ��{��È�
°�Óº°�Ò�� äº�Ëã
� ª}°Ò�ºÓÓº�º
ÒÏºã«�ºSÈ�äºÎË��©�
��°¹Ë	Óº
¹SÒäËÓËÓÈ� m� °ã��ÈË� 6P%��

�|�Óº�ÏËã
Ó©®��¹º�²º��ÓËº�
²º�Òä��Óº�ÓË�º°�È�º�ËÓ�m�S«�Ë
°ã��ÈËm� �Ó�S�� 6P6�� 7P6H�
zºÓ�º�ÒÏºã«�ºS©���ã«�º¹Ò°È�
ÓÒ«�m°Ë²�º°ºËÓÓº°�Ë®��iºãÎ�
Ó©� ©�
� m}ã��ËÓ©� }ºº¹ËSÈ�
�ÒmÓ©Ë�ªÁÁË}�©�

{� ÏÈ}ã��ËÓÒË� Èm�ºS� °�Ò�ÈË�
°mºÒä�¹SÒ«�Ó©ä��ºã�ºä�m©SÈÏÒ�


�ã�º}��� ãÈ�º�ÈSÓº°�
� }ºããË�Èä
j� ��� vÈ�Ò}ºm��� {� s�� �ÈÏ�}ºm��
p� {��sËÁË�ºmº®��p� v��zãËäËÓ�
�
Ëm���z� v��sËä}ºm°}ºä���s� s���Ò�
�ËÓ���z� k��zÒ}ºÒÓ���k� v��lÒ�ËÓ�
}º��k� v��jmÈÓºm���k� ���3�ä«Ó�Ë�
m��� ËÏ� ��È°�Ò«� }º�ºS©²� äÓº�ÒË
Ò°°ãË�ºmÈÓÒ«��¹ºãºÎËÓÓ©Ë�m�º°Óºm�
ª�º�º�°ºº�ËÓÒ«��ÓË�©ãÒ�©�SËÈ�
ãÒÏºmÈÓ©�

3Èº�©� ¹º��ËSÎÈÓ©� �s��
�k}��Èã
Ó©Ë�ÓÈ¹SÈmãËÓÒ«�m�ÁÒÏÒ}Ë

}ºÓ�ËÓ°ÒSºmÈÓÓ©²� °SË���� 3nnj
������������Ò�,17$6������

v¹Ò°º}�ãÒ�ËSÈ��S©

�� lº�Èã}ºm� {� {��� rSÈÓ��� s� r�
sËäÈ�ÓÒ�Ó©Ë�}ºÓ�º�SË	Ë�}Ò�����ns�
��������������v� ����
�� .RWDQL�$���6KLQ�6��5HVRQDQW�LQHODV�

WLF�;�UD\�VSHFWUD�IRU�HOHFWURQV�LQ�VROLGV���
5HY��0RG��3K\V��������9������3� ����
�� +LUVW�/��&RQILJXUDWLRQ�FURVVRYHU�LQ

�I�VXEVWDQFHV�XQGHU�SUHVVXUH����-��3K\V��	
&KHP��6ROLGV��������9������3� �����
�� {È®Ó��Ë®Ó�w� p���rãº²ÒÓ�v� l��

�È�ËSÓº��� r��3ËÓ��ËÓº°¹Ë}�SÈã
ÓºË
Ò°°ãË�ºmÈÓÒË� �Ë}°ÈºSÒ�È� °ÈäÈSÒ«� ��
n����������������v� �����
�� 0RULW]� (�� +ROODQG�� :ROOHEHQ� '��

/RHZHQKDXSW�0��$QRPDORXV�SDUDPDJQHW�
LF� QHXWURQ� VSHFWUD� RI� VRPH� LQWHUPHGLDWH
YDOHQFH�FRPSRXQGV����3K\V��5HY��%�������
9������3� �����
�� $OHNVHHY� 3� $��� ,YDQRY� $� 6��

'RUQHU� %��� 6KREHU� +��� .LNRLQ� .� $��
.RQRYDORYD� (� 6��� 0LVKFKHQNR� $� 6��
/D]XNRY�9� 1���3DGHUQR�<X� %���5XP\�
DQWVHY� $� <X��� 6DGLNRY� ,� 3��/DWWLFH� G\�
QDPLFV�RI�LQWHUPHGLDWH�YDOHQFH�VHPLFRQGXF�
WRU�6P%�����(XURSK\V��/HWW��������9�����
3� ����
�� $OHNVHHY�3� $���0LJQRW�-��0���5RV�

VDW�0LJQRW� -��� /D]XNRY� 9� 1��� 6DGLNRY
,� 3���.RQRYDORYD�(� 6���3DGHUQR�<X� %�
0DJQHWLF�H[FLWDWLRQ�VSHFWUXP�RI�PL[HG�YD�
OHQFH�6P%��VWXGLHG�E\�QHXWURQ�VFDWWHULQJ
RQ� VLQJOH� FU\VWDO� ��� -�� 3K\V��� &RQGHQV�
0DWWHU��������9�����3� ����
�� 0LVKFKHQNR�$� 6��DQG�.LNRLQ�.� $�

/DWWLFH� G\QDPLFV� RI� UDUH�HDUWK� VHPLFRQ�
GXFWRUV�ZLWK�XQVWDEOH�YDOHQFH����-��3K\V��
&RQGHQV��0DWWHU��������9�����3� �����
�� zÒ}ºÒÓ� z� k�� Ò� lÒ�ËÓ}º� k� v�

3ËÏºÓÈÓ°Ó©Ë�°º°�º«ÓÒ«�m�}ºãËÈ�Ëã
�
Ó©²�°¹Ë}�SÈ²�¹ºã�¹Sºmº�ÓÒ}ºm�°�¹Sº�
äËÎ��º�Óº®� mÈãËÓ�Óº°�
�� ��� yw�n�
��������������v� �����
���.LNRLQ�.� $��DQG�0LVKFKHQNR�$� 6�

0DJQHWLF� H[FLWDWLRQV� LQ� LQWHUPHGLDWH�YD�
OHQFH� VHPLFRQGXFWRUV� ZLWK� XQVWDEOH� YD�
OHQFH����-��3K\V���&RQGHQV��0DWWHU�������
9�����3� ����
���$OHNVHHY� 3� $��� 0LJQRW� -��0��

2FKLDL�$���1HIHRGRYD�(� 9���6DGLNRY�,� 3��
&OHPHQW\HY�(� 6���/D]XNRY�9� 1���%UD�
GHQ�0��DQG�1HPNRYVNL�.� 6��&ROOHFWLYH
PDJQHWLF� H[FLWDWLRQ� LQ� PL[HG�YDOHQFH
6P����<����6����3K\V��5HY��%��������9�����
3� �������
���kãË}°ËËm� �� k��� lÒÓ	º� y��l��

sËÁË�ºmÈ�p� {���sËä}ºm°}Ò®�z� v����È�
Ï�}ºm�{� s���vÈ�Ò}ºm�j� ����|�ÒÈ®�k�
�SÒSº�È�°¹Ë}�SÈ�äÈ�ÓÒ�Ó©²�mºÏ�Î�Ë�
ÓÒ®��6P��<�6��ªÁÁË}�©�zw��ÒãÒ�ª}°Ò�
�ºÓ� ����Ò°
äÈ� m�yw�n�� ������ ��� ���
v� ���

3Ò°�� ��� �º}Èã	ÓºË� �ÒSÒ�ÒÏºmÈÓÓºË� °º�
°�º«ÓÒË� I�ªãË}�SºÓºm� ÒºÓºm� 6P� m� 6P%�
Ò }ºº¹ËSÈ�ÒmÓºË��ÒSÒ�ÒÏºmÈÓÓºË�°º°�º«�
ÓÒË�m�6P6
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rãº}°º¹ºãÒäËS©� m©Ï©mÈ��� ºã
	º®� ÒÓ�ËSË°
Ò°°ãË�ºmÈ�ËãË®� m� °m«ÏÒ� °� S«�ºä� Ò²� �ÓÒ}Èã
Ó©²
°mº®°�m�� w�Ò� °mº®°�mÈ� ÏÈmÒ°«�� º�� º°ºËÓÓº°�Ë®
ÓÈ�äºãË}�ã«SÓº®�°�S�}��S©�ãº}°º¹ºãÒäËSºm�>�@�
|�ÓÈ}º� º°�ÈË�°«� º�}S©�©ä� mº¹Sº°�� }È}� ÒäËÓÓº
SÈ°¹ºãºÎËÓ©�ãº}Ò�ÓÈ�¹ºmËS²Óº°�Ò�¹ºãÒäËSÈ��ÓÈ�
°}ºã
}º� ¹ºmËS²Óº°�Ó©®� °ãº®� «mã«Ë�°«� º�ÓºSº��
Ó©ä�¹º�°º°�Èm��Ò�}È}�äËÓ«Ë�°«�ãº}Èã
ÓÈ«�²ÒäÒ�Ë�
°}È«� °�S�}��SÈ�¹ºmËS²Óº°�Ò�ãº}°º¹ºãÒäËSÈ�¹SÒ
Ë�º� �ËSäººSÈº�}Ë��l©�¹º¹©�ÈãÒ°
� SË	Ò�
� ª�Ò
¹SºãËä©�°�¹ºäº�
��äË�º�ºm�SËÓ��ËÓºm°}º®�Áº�
�ºªãË}�SºÓÓº®�°¹Ë}�Sº°}º¹ÒÒ��3nwv��Ò�²ÒäÒ�Ë�
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Óº�º�Ò�ÓËãº}Èã
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�
Ó©®�º�}ãÒ}�Ò��mË�Û�ÓËãº}Èã
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3ÈÏSÈº�ÈÓÈ�ÓºmÈ«�äË�º�Ò}È�ºÓÈS�ÎËÓÒ«��°Ò�
ãËÓÒ«� ªäÒ°°ÒÒ� m� Áº�ºÓÓº®� �ËãÒ�� ¹ºã��ËÓ©
°¹Ë}�S©��°ÒãËÓÒ«��3ÈÏSÈº�ÈÓÈ�äº�Ëã
��º�«°�
Ó«��È«��°ÒãËÓÒË�°¹ºÓ�ÈÓÓº�º�ÒÏã��ËÓÒ«�m�Áº�
�ºÓÓº®� �ËãÒ� Ò� ÈÓÒÏº�Sº¹Ò�� ª�º�º� «mãËÓÒ«�
�SË�ãºÎËÓº�Ò°¹ºã
ÏºmÈ�
�Áº�ºÓÓº�}SÒ°�ÈããÒ�
�Ë°}ÒË��Ë�ËSº°�S�}��S©��ã«��°ÒãËÓÒ«�°¹ºÓ�ÈÓ�
Óº®�ªäÒ°°ÒÒ�Ò�ÁºSäÒSºmÈÓÒ«��ÒÈ�SÈää©�ÓÈ�
¹SÈmãËÓÓº°�Ò� ÒÏã��ËÓÒ«� ��ÈÓÓºË� ÓÈ¹SÈmãËÓÒË
¹ãÈÓÒS�Ë�°«�Ò°°ãË�ºmÈ�
�m�SÈä}È²�°ãË����Ë�º
¹SºË}�È�3nnj��

z Ò°°ãË�ºmÈÓÒË�äÈ�ÓÒ�º��SÈÓ°¹ºS�Ó©²�«mãËÓÒ®�m
�l�SË	Ë�}Ë�°ãÈº°m«ÏÈÓÓ©²�°mËS²¹Sºmº�ÓÒ}º�
m©²� �SÈÓ�ã� ,Q��jÏäËSËÓÒ«� ÓÈ� °ËSÒÒ� ºSÈÏ�ºm
¹º}ÈÏÈãÒ����º� mËS²ÓËË� }SÒ�Ò�Ë°}ºË�äÈ�ÓÒ�ÓºË
¹ºãË� mºÏSÈ°�ÈË�� m��Ë°«�}Ò�SÈÏ�¹SÒ�ÒÏäËÓËÓÒÒ
º�ËäÓº®��ºãÒ�v��m�ÓÈÓº}ºä¹ºÏÒ�Ë�m��Û��SÈÏÈ�
|ÓÈS�ÎËÓ©�ªÁÁË}��tºããÈ�Ò��Ò°�ËSËÏÒ°�m²º�È�
m©²º�È�äÈ�ÓÒ�Óº�º�¹ºã«�m�ÒÏ�}ºä¹ºÏÒ�È��°m«�
ÏÈÓÓ©Ë�°�º°ºËÓÓº°�«äÒ��ÒÓÈäÒ}Ò�äÈ�ÓÒ�Óº�º
¹º�º}È�m�}mÈÓ����Ë®�SË	Ë�}Ë�}ºÓ��Sºm���º}È�
ÏÈÓº�ÓÈãÒ�ÒË�ÈÓºäÈãÒÒ�°º¹Sº�ÒmãËÓÒ«�¹SÒ�¹Ë�
SË²º�Ë�ÒÏ�ÓºSäÈã
Óº�º�m�v��°º°�º«ÓÒË�}È}�¹º
�Ëä¹ËSÈ��SË���È}�Ò�¹º�äÈ�ÓÒ�Óºä��¹ºã���º��
°ãºmãËÓÓºË� ÓËSÈmÓºmË°Ó©äÒ� ¹Sº�Ë°°ÈäÒ� ÓÈ
äÓºÎË°�mËÓÓ©²� �SÈÓÒ�È²� v�� Û� ÓºSäÈã
Ó©®
äË�Èãã�m�SË	Ë�}Ë�,QÛº¹Èã�

z ºº�ËÓ©� SËÏ�ã
�È�©� ¹º� ÒÏ��ËÓÒ�� ªãË}�SÒ�Ë�
°}Ò²�°mº®°�m�¹ºã�¹Sºmº�ÓÒ}ºmº�º��mËS�º�º�SÈ°�
�mºSÈ�3E6Q7H�°��ã�º}ÒäÒ�¹SÒäË°Ó©äÒ��SºmÓ«�
äÒ� ,Q� m� ÓºSäÈã
Óºä� Ò� °mËS²¹Sºmº�«�Ëä� °º�
°�º«ÓÒÒ�� 3ÈÏSÈº�ÈÓ� äË�º�� °ÒÓ�ËÏÈ� 3E6Q7H�,Q
ÒÏ�Ò°²º�Ó©²�}ºä¹ºÓËÓ�ºm�ÓË¹º°SË�°�mËÓÓº�m
äÈ�SÒ�Ë� º¹ÈãÈ�� j°°ãË�ºmÈÓÒ«� ÒÏ�º�ºmãËÓÓ©²
ÓÈÓº}ºä¹ºÏÒ�ºm� º¹Èã� Û� 3E6Q7H�,Q� ¹º}ÈÏÈãÒ�
��º�°mËS²¹Sºmº�«�ÒË�°mº®°�mÈ�º�ËäÓº�º�äÈ�Ë�
SÒÈãÈ�°º²SÈÓ«��°«�m�ÓÈÓº}ºä¹ºÏÒ�È²�¹SÒ�º�Óº�
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mSËäËÓÓºä�mºÏSÈ°�ÈÓÒÒ���Ëã
Óº�º�°º¹Sº�ÒmãË�
ÓÒ«� �l� °Ë�}Ò� ¹ºã�¹Sºmº�ÓÒ}È� m� ÓºSäÈã
Óºä
°º°�º«ÓÒÒ�
nÒÏÒ}º��Ë²ÓÒ�Ë°}Ò®�ÒÓ°�Ò����Òä��k� n��jºÁÁË

3ks

¬ÀÃÍÈÒÎÑÏÅÊÒSÎÑÊÎÏÈß��'�È��'�
ÏÎËÓÏSÎÂÎÄÍÈÊÎÂÛÕ�ÍÀÍÎÑÒSÓÊÒÓS�
È ÌÎÄÅËÈSÎÂÀÍÈÅ�ÍÈÇÊÎSÀÇÌÅSÍÎÃÎ�
ÑÎÑÒÎßÍÈß�ÑÈËÜÍÛÌ�ÌÀÃÍÈÒÍÛÌ�ÏÎËÅÌ

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

�º°�SºËÓÈ��ËºSÒ«�ªÓËS�Ë�Ò�Ë°}º®�ÏºÓÓº®�°�S�}�
��S©�°ÈäººS�ÈÓÒÏ���Ò²°«�}mÈÓ�ºm©²��º�Ë}�ÓÈ�º°�
ÓºmË�ÓÈÒºãËË�¹ËS°¹Ë}�ÒmÓ©²��ã«�ÓÈ�}Ò�Ò�¹SÈ}�Ò}Ò
¹ºã�¹Sºmº�ÓÒ}ºm©²�°Ò°�Ëä��vSË�Ò�ÓÒ²�=Q6H�&G6H�
,Q$V�,Q*D$V�*D$V�� *D1�$O1�� 3E6�6H��Áº°ÁÈ�ÓºË
°�Ë}ãº�� 3È°�Ë�©� m©¹ºãÓËÓ©� �ã«� ¹SºÒÏmºã
Óº®
ÁºSä©�Ò�°º°�ÈmÈ�°���Ë�ºä��SË²äËSÓº�º�SÈ°¹SË�Ë�
ãËÓÒ«� �¹S��º�º� ÓÈ¹S«ÎËÓÒ«�� ¹
ËÏºªãË}�SÒ�Ë°}Ò²
¹ºãË®�Ò�äº�ÒÁÒ}È�ÒÒ�ÏºÓÓº®�°�S�}��S©�¹ºã�¹Sº�
mº�ÓÒ}È�m�¹SÒ°��°�mÒÒ��¹S��º�º�ÓÈ¹S«ÎËÓÒ«��3ÈÏ�
SÈº�ÈÓÈ�äË�º�Ò}È�¹ºã��ËÓÒ«�°¹Ë}�Sºm�¹º�ãº�Ë�
ÓÒ«�}mÈÓ�ºm©²� �º�Ë}��¹SËº�ºãËmÈ��È«�¹SºãËä�
ÓÒÏ}º®�º¹�Ò�Ë°}º®�¹ãº�Óº°�Ò�Ò�ÒÓ�ËSÁËSËÓ�ÒºÓ�
Óº®�¹ºäË²Ò���È}����Èãº°
�m¹ËSm©Ë�¹ºã��Ò�
�°¹Ë}�
�S©�¹º�ãº�ËÓÒ«�Ò�äÈ�ÓÒ�º¹º�ãº�ËÓÒ«�°�S�}��S�°
°�äºÓº°ãº®Ó©äÒ�°ãº«äÒ�m�°Ò°�ËäË�=Q6H�&G6H��¹º�
Ïmºã«��ÒË� º�ËÓÒ�
� °�Ë¹ËÓ
� ãº}ÈãÒÏÈ�ÒÒ� Óº°Ò�Ë�
ãË®��°�S�}��S�°�}mÈÓ�ºm©äÒ��º�}ÈäÒ�,Q*D$V�*D$V�Ò
�°�ÈÓºmÒ�
� ªÓËS�Ë�Ò�Ë°}ÒË��SºmÓÒ�Ò�º�Óº°Ò�Ëã
�
Ó©Ë�¹ãº�Óº°�Ò�°º°�º«ÓÒ®�ÓË��ºã
}º�º°ÓºmÓº�º��Óº
Ò�mºÏ�Î�ËÓÓ©²�°º°�º«ÓÒ®���È}ÎË�m¹ËSm©Ë�©ãÒ
¹ºã��ËÓ©� °¹Ë}�S©� �ÒÁÁËSËÓ�ÒÈã
Óº�º� Áº�º¹º�
�ãº�ËÓÒ«�}È}�m�¹SÒ°��°�mÒÒ�� �È}�Ò�m�º�°��°�mÒÒ
mÓË	ÓË�º�äÈ�ÓÒ�Óº�º�¹ºã«��3Ë�Ò°�SÒS�Ë�°«�°Ò�ÓÈã
¹Sº¹�°}ÈÓÒ«�ÓÈ��È°�º�Ë�äº��ã«�ÒÒ�ãÈÏËSÓº®�¹º��
°mË�}Ò��«mã«��Ò®°«�SËÈ}�ÒË®�ÓÈ��º¹ºãÓÒ�Ëã
ÓºË
ãÈÏËSÓºË�º°mË�ËÓÒË���È}º®�¹SÒËä�¹ºÏmºã«Ë��m©�
«mÒ�
�²ÈSÈ}�ËSÓ©Ë�º°ºËÓÓº°�Ò��°m«ÏÈÓÓ©Ë�°�ÓÈ�
°©�ËÓÒËä�ÏÈ°ËãËÓÓº°�Ò�mºÏ�Î�ËÓÓ©²�°º°�º«ÓÒ®
m�}mÈÓ�ºm©²��º�}È²��}º�ºSºË�¹SÒmº�Ò��}�°ºº�mË��
°�m���Ëä�� �äËÓ
	ËÓÒ�� º¹�Ò�Ë°}º�º� ¹º�ãº�Ë�
ÓÒ«��sÈ�¹SÒäËSË�&G6H�}È}�äº�Ëã
Óº�º�}SÒ°�ÈããÈ�
äÈ�ÓÒ�ºº¹�Ò�Ë°}ÒË� °mº®°�mÈ� }º�ºSº�º� ¹º�ºÓ©
°mº®°�mÈä�*D1�Ò�Ëä��¹º�ºÓ©²��m©¹ºãÓËÓÈ�äË�º�
�Ò�Ë°}È«� SÈÏSÈº�}È�� ¹º°m«�ËÓÓÈ«� º¹SË�ËãËÓÒ�
¹ÈSÈäË�Sºm� ÏºÓÓº®� °�S�}��S©� �Ë}°È�ºÓÈã
Ó©²
}SÒ°�Èããºm�m�SÈä}È²�}mÈÏÒ}�Ò�Ë°}º�º�¹SÒãÒÎË�
ÓÒ«� °� °ºmäË°�Ó©ä�Ò°¹ºã
ÏºmÈÓÒËä� °Òã
Óº�¹ºãË�
m©²�Ò�°ãÈº�¹ºãËm©²��ÈÓÓ©²��{�SËÏ�ã
�È�Ë�ºÓÈS��
ÎËÓÒ«�º°�Òãã«�Ò®�¹º�ãº�ËÓÒ«�ª}°Ò�ºÓºm�ÓÈ�ãË�}º®
�©S}Ë� m� �'� �Ë�ËSº°Ò°�ËäË� ,Q*D$V�*D$V� ¹ºã��ËÓ©
mÈÎÓ©Ë��ÈÓÓ©Ë��SÈÏmÒmÈ��ÒË�Ò�ºº°Óºm©mÈ��ÒË

}ºÓ�Ë¹�Ò���}�ãºÓºm°}º®�«ä©���|°�Òãã«�ÒÒ�°m«�
ÏÈÓ©�°�ãº}ÈãÒÏÈ�ÒË®�ªãË}�SºÓºm�ÓÈ�º°�Òãã«�ºS�
Ó©²��SºmÓ«²�m��'�¹ÈSÈºãÒ�Ë°}º®�}mÈÓ�ºmº®�«äË�
ÒÓ���ÒSºmÈÓÓº®�}�ãºÓºm°}Òä�¹SÒ�«ÎËÓÒËä�ªãË}�
�SºÓÈ�}��©S}Ë��|ÓÈS�ÎËÓ©�¹Sº«mãËÓÒ«�ªÁÁË}�È
nÈÓº�m�°¹Ë}�SÈ²�äÈ�ÓÒ�º¹º�ãº�ËÓÒ«�*D$V�Ò�,Q6E�
¹º}ÈÏÈÓÈ�mºÏäºÎÓº°�
�Ë�º�Ò°¹ºã
ÏºmÈÓÒ«��ã«��Ò�
È�Óº°�Ò}Ò�ÓÒÏ}ºSÈÏäËSÓº�º�°º°�º«ÓÒ«���º}ÈÏÈÓÈ
mºÏäºÎÓº°�
�Ò°¹ºã
ÏºmÈÓÒ«�ª}°Ò�ºÓÓ©²�°¹Ë}�Sºm
m�°Òã
Ó©²�äÈ�ÓÒ�Ó©²�¹ºã«²��ã«��ËãË®�äº�ËãÒSº�
mÈÓÒ«��'�Ò��'�°º°�º«ÓÒ®�äÈ�ËSÒÒ�°�Ò°¹ºã
ÏºmÈ�
ÓÒËä�}SÒ°�Èããºm�,Q6E�Ò�3E7H�Ò�°ºº�mË�°�m���Ò²
�'�°Ò°�Ëä��|ÓÈS�ÎËÓ©�Ò�ÒÓ�ËS¹SË�ÒSºmÈÓ©�ª}�
°Ò�ºÓ�¹ºã«SÒ�ºÓÓ©Ë� ¹Sº�Ë°°©� m� º�ËäÓ©²� }SÒ�
°�ÈããÈ²�*D$V��$O*D$V�Ò�=Q6H��È��È}ÎË�m�äÓº�º°ãº®�
Ó©²��Ë�ËSº°�S�}��SÈ²�,Q*D$V�*D$V�Ò�=Q6H�=Q66H�°
}mÈÓ�ºm©äÒ�«äÈäÒ�¹SÒ�ÓºSäÈã
Óºä�¹È�ËÓÒÒ�°mË�È�

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

²ÅÎSÅÒÈ×ÅÑÊÎÅ�ÈÑÑËÅÄÎÂÀÍÈÅ
ÝËÅÊÒSÎÍÍÛÕ�È ÎÏÒÈ×ÅÑÊÈÕ�ÑÂÎÉÑÒÂ�
È ÏSÎÖÅÑÑÎÂ�SÎÑÒÀ�ÏÎËÓÏSÎÂÎÄÍÈÊÎÂÛÕ�
ÃÅÒÅSÎÑÒSÓÊÒÓS�Ñ ÊÂÀÍÒÎÂÛÌÈ�ÒÎ×ÊÀÌÈ�
È ÊÂÀÍÒÎÂÛÌÈ�ßÌÀÌÈ

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

�º°�SºËÓÈ��ËºSÒ«�¹ºSº�ºm©²�²ÈSÈ}�ËSÒ°�Ò}�ÒÓ�
ÎË}�ÒºÓÓ©²� ãÈÏËSºm� ÓÈ� }mÈÓ�ºm©²� �º�}È²� �z���
�º}ÈÏÈÓº����º�°��Ë°�m����}SÒ�Ò�Ë°}Ò��º¹�°�Òä©Ë
ÏÓÈ�ËÓÒ«�¹ÈSÈäË�Sºm�°�S�}��S©�ÓÈ�z����Ò°¹ËS°Ò«
SÈÏäËSºm�z��� Ò²� ¹ºmËS²Óº°�ÓÈ«� }ºÓ�ËÓ�SÈ�Ò«� Ò
�ãÒÓÈ� SËÏºÓÈ�ºSÈ��� ÏÈ� ¹SË�ËãÈäÒ� }º�ºS©²�ÓËmºÏ�
äºÎÓÈ��ËÓËSÈ�Ò«�ÒÏã��ËÓÒ«�Ò�¹SÒ�¹SÒãÒÎËÓÒÒ
} }º�ºS©ä�¹ºSº�ºm©®��º}�Ë°}ºÓË�Óº�mºÏSÈ°�ÈË���È
º�Óº°Ò�Ëã
Ó©®� ¹ºSº�� äÓº�ºäº�ºmº®� �ËÓËSÈ�ÒÒ
°�SËäÒ�°«�}�Ó�ã��
�º}ÈÏÈÓº����º�m�ãÈÏËSË�ÓÈ�z���m�º�ãÒ�ÒË�º��ãÈ�

ÏËSºm�ÓÈ�}mÈÓ�ºm©²�«äÈ²��º�ËÓ
�mÈÎËÓ�ªÁÁË}��m©�
ÎÒ�ÈÓÒ«� ¹Sº°�SÈÓ°�mËÓÓ©²� ¹SºmÈãºm� ÒÓmËS°ÒÒ�
SÈ°°�Ò�ÈÓ� ¹ºSº�� äÓº�ºäº�ºmº®� �ËÓËSÈ�ÒÒ�� º��
°ãºmãËÓÓº®�ª�Òä�ªÁÁË}�ºä��Ò�ÓÈ®�ËÓ©�Ë�º�ÏÈmÒ�
°Òäº°�Ò�º���Ò°¹ËS°ÒÒ�SÈÏäËSºm�z��Ò��Ëä¹ËSÈ��S©�
�}ÈÏÈÓ©�¹��Ò�¹º�ÈmãËÓÒ«� ªÁÁË}�È� m©ÎÒ�ÈÓÒ«�Ò
¹ºm©	ËÓÒ«�¹ºSº�È�äÓº�ºäº�ºmº®��ËÓËSÈ�ÒÒ�
|º�ËÓÈ��ËºSÒ«�¹ºSº�ºm©²�²ÈSÈ}�ËSÒ°�Ò}�ãÈ�

ÏËSºm�ÓÈ�z��ÓÈ�°ã��È®�äÓº�Ò²�ÒÏã��È�Ëã
Ó©²�¹Ë�
SË²º�ºm�Ò�ÒÏ��ËÓÈ�Sºã
�Áº�ºmºÏ�Î�ËÓÒ«�Óº°Ò�Ë�
ãË®�°��SºmÓË®�.7�m�ÓË¹SËS©mÓ©®�°¹Ë}�S�
�º}ÈÏÈÓº����º�º°ÓºmÓº®�¹SÒ�ÒÓº®�ÓÒÏ}Ò²�ÏÓÈ�

�ËÓÒ®�äº�Èã
Óº�º�}ºªÁÁÒ�ÒËÓ�È��°ÒãËÓÒ«��ÓË�º°�
�È�º�Ó©²��ã«��º°�ÒÎËÓÒ«�ãÈÏËSÓº®��ËÓËSÈ�ÒÒ�¹SÒ
ÓËºã
	Ò²��ÓË°}ºã
}º�°º�ËÓ�äÒ}SºäË�Sºm���ãÒÓÈ²
SËÏºÓÈ�ºS� m� ãÈÏËSÈ²� ÓÈ� ¹ÒSÈäÒ�Èã
Ó©²� z�� ÒÏ
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,Q$V�*D$V�äº����©�
�äÈã©Ë�ÏÓÈ�ËÓÒ«�ÒÓ�Ë�SÈãºm
¹ËSË}S©�Ò«��ã«�º¹�Ò�Ë°}Ò²�¹ËSË²º�ºm�
�º}ÈÏÈÓº����º�°¹Ë}�S�ªãË}�SºÓºm�m�Ò�ËÈã
Ó©²��'

Ò��'�°mËS²SË	Ë�}È²�ÒÏ�}mÈÓ�ºm©²��º�Ë}��v3z���m
¹º°�º«ÓÓºä�ªãË}�SÒ�Ë°}ºä�¹ºãË�äºÎË��©�
��Ò°�
}SË�Ó©ä�ÒãÒ�ÓË¹SËS©mÓ©ä�m�ÏÈmÒ°Òäº°�Ò�º��ÓÈ�
¹SÈmãËÓÒ«�¹ºã«��{�¹º°ãË�ÓËä�°ã��ÈË�	ÒSÒÓÈ�º�
SÈÏ���Ë®°«�äÒÓÒÏºÓ©�ª}°¹ºÓËÓ�ÒÈã
Óº�ÏÈmÒ°Ò�
º��ÓÈ¹SÈmãËÓÒ«�¹ºã«�
�ËºSË�Ò�Ë°}Ò�Ò°°ãË�ºmÈÓ©�ãº²ºm°}ÒË�º°�Òã�

ã«�ÒÒ�m�v3z����ºã��ËÓ©�ÏÈmÒ°Òäº°�Ò��Ë}SËäËÓ�
�È�ÏÈ��²ÈÓÒ«�º°�Òãã«�ÒÒ�º��mËãÒ�ÒÓ©�Ò�ÓÈ¹SÈm�
ãËÓÒ«�¹º°�º«ÓÓº�º�ªãË}�SÒ�Ë°}º�º�¹ºã«�Ò�mËãÒ�
�ÒÓ©�SËÏºÓÈÓ°Ó©²�ÒÓ�Ë�SÈãºm�äËÎ���}mÈÓ�ºm©äÒ
�º�}ÈäÒ��{©«mãËÓ©��°ãºmÒ«��¹SÒ�}º�ºS©²�ÏÈ��²È�
ÓÒË�ãº²ºm°}Ò²�º°�Òãã«�Ò®�¹SÒ�}ºäÓÈ�Óº®��Ëä�
¹ËSÈ��SË�¹SºÒ°²º�Ò��ÓÈ�ÓË°}ºã
}º�¹ºS«�}ºm�äË��
ãËÓÓËË���Ëä�m�°mËS²SË	Ë�}È²�ÒÏ�}mÈÓ�ºm©²�«ä�
{©�Ò°ãËÓ©� °}ºSº°�Ò� |ÎË�SË}ºäÒÓÈ�ÒÒ

m }mÈÓ�ºm©²�ÓÒ�«²�Ò�}mÈÓ�ºm©²� �º�}È²�� È� �È}ÎË
m }mÈÓ�ºm©²�«äÈ²�m�¹SÒ°��°�mÒÒ�äÈ�ÓÒ�Óº�º�¹º�
ã«�� j°°ãË�ºmÈÓº� mãÒ«ÓÒË� äÓº�º�È°�Ò�Ó©²� ¹Sº�
�Ë°°ºm�SËãÈ}°È�ÒÒ�ÓÈ�°}ºSº°�Ò�ÒÏã��È�Ëã
Óº®�Ò
|ÎË�SË}ºäÒÓÈ�ÒÒ�m�}mÈÓ�ºmºSÈÏäËSÓ©²��Ë�ËSº�
°�S�}��SÈ²�� �SË�ãºÎËÓ©� �mÈ� Óºm©²� �Ò¹È� º¹�º�
ªãË}�SºÓÓ©²�¹SÒºSºm��|ÎË�ãÈÏËS�ÓÈ�äËÎ¹º�ÏºÓ�
Ó©²�¹ËSË²º�È²�Ò�ãÈÏËS�°�È}�ÒmÓº®�ºãÈ°�
��º²ãÈ�
Î�ÈËäº®��º}ºä�ÓÈ}È�}Ò�
v� ¹ºäº�
�� ¹Sº°�º®� mÈSÒÈ�ÒºÓÓº®� Á�Ó}�ÒÒ

¹ºã��ËÓ©�ªÓËS�ÒÒ�°m«ÏÒ�°ÒÓ�ãË�Óº�º�Ò��SÒ¹ãË�Óº�
�º�°º°�º«ÓÒ®��m�äËSÓ©²�;��Ò�;Ü��SÒºÓºm�¹SÒ�m°Ë²
ÏÓÈ�ËÓÒ«²� º�Óº	ËÓÒ«� äÈ°°� ªãË}�SºÓÈ� Ò� �©S}Ò�
sÈ®�ËÓº�ÏÓÈ�ËÓÒË�}SÒ�Ò�Ë°}º�º�º�Óº	ËÓÒ«�äÈ°°
�ã«��SÒ¹ãË�Óº�º�°º°�º«ÓÒ«�;���SÒºÓÈ��kÓÈãÒ�Ò�
�Ë°}Ò�Ò°°ãË�ºmÈÓº�¹ºmË�ËÓÒË�ªÓËS�ÒÒ�°m«ÏÒ��SÒº�
ÓÈ�mãÒÏÒ�}SÒ�Ò�Ë°}º�º�º�Óº	ËÓÒ«�äÈ°°�
�SºmË�ËÓ©�Ò°°ãË�ºmÈÓÒ«��ËÁË}�Óº®�°�S�}��S©

m�}ÈSÒ�Ë�}SËäÓÒ«�¹SÒ�Òä¹ãÈÓ�È�ÒÒ�ÒºÓÈäÒ�ÈÏº�È
Ò�Èã�äÒÓÒ«�¹SÒ�SÈÏÓ©²��Ëä¹ËSÈ��SÓ©²�SËÎÒäÈ²�
È �È}ÎË�º�ÎÒ�Ë�ºã��ËÓÓ©²�ºSÈÏ�ºm���SºmË�ËÓ©
º�ËÓ}Ò�¹ºSº�ºm©²�ªÓËS�Ò®�°äË�ËÓÒ«�m�}SËäÓÒÒ�Ò
ÈS°ËÓÒ�Ë��ÈããÒ«�
�º}ÈÏÈÓº����º��ã«�}ºSSË}�Óº�º�äº�ËãÒSºmÈÓÒ«

¹Sº�Ë°°È� ÁºSäÒSºmÈÓÒ«� mºãÓººSÈÏÓº®� °��¹ËÓÒ
ÓËº²º�Òäº�Ò°¹ºã
ÏºmÈ�
�}ºä¹
��ËSÓ©Ë�äº�ËãÒ�
��Ò�©mÈ��ÒË�mÏÈÒäº�Ë®°�mÒË�°�È�ºäÈäÒ�ÒÏ�m�ºSº®
}ººS�ÒÓÈ�ÒºÓÓº®�°ÁËS©��{�SÈä}È²�SÈÏmÒ�º®�ÓÈäÒ
}ºä¹
��ËSÓº®�äº�ËãÒ�ª¹Ò�È}°ÒÈã
Óº�º�Sº°�È�}SÒ�
°�ÈããÈ� ÓÈ®�ËÓ©� ºãÈ°�Ò� ÏÓÈ�ËÓÒ®� ¹ÈSÈäË�Sºm�� m
}º�ºS©²� mºÏÓÒ}È��� ¹ËSÒº�Ò�Ë°}Ò� ÁÈ°Ë�ÒSºmÈÓ�
Ó©Ë�¹ºmËS²Óº°�Ò�
�º}ÈÏÈÓº����º�¹SÒ�ÓÒÏ}Ò²�¹ËSË°©�ËÓÒ«²�¹SÒ�

ãÒÎËÓÒË� °SË�ÓË®� }ºÓ�ËÓ�SÈ�ÒÒ� ÓË}ºSSË}�Óº

º¹Ò°©mÈË��}ÒÓË�Ò}��ºSÈÏºmÈÓÒ«�ÏÈSº�©	Ë®�}ºÓ�
�ËÓ°ÒSºmÈÓÓº®� ÁÈÏ©� ÒÏ� �ÈÏÈ� �ÒÁÁ�Ó�ÒS���Ò²
äºÓºäËSºm��{�ª�ºä�°ã��ÈË�²ÈSÈ}�ËSÓ©Ë�¹ËSË¹È�©
¹ËSË°©�ËÓÒ«�� m©ÏmÈÓÓ©Ë� °�º}ºä� äºÓºäËSºm� ÓÈ
SÈ°���ÒË�ÏÈSº�©	Ò��°��Ë°�mËÓÓº�¹SËm©	È���mË�
ãÒ�ÒÓ��� ÓËº²º�Òä��� �ã«� ¹SË}SÈ�ËÓÒ«� ÏÈSº�©�
	ËºSÈÏºmÈÓÒ«�� �SË�ãºÎËÓÈ� �ËºSË�Ò�Ë°}È«� äº�
�Ëã
��}ºSSË}�Óº�º¹Ò°©mÈ��È«�ÏÈSº�©	ËºSÈÏºmÈ�
ÓÒË�m�ª�Ò²��°ãºmÒ«²�

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

3ks

½ËÅÊÒSÎÔÈÇÈ×ÅÑÊÈÅ
ßÂËÅÍÈß�ÏSÈ ÂÇÀÈÌÎÄÅÉÑÒÂÈÈ�
ÝËÅÊÒSÎÍÍÛÕ ÏÓ×ÊÎÂ�ÑÎ ÑÒÅÊËÎÎÁSÀÇÍÛÌÈ�
ÄÈÝËÅÊÒSÈÊÀÌÈ

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

�SºmË�ËÓ©� �ËºSË�Ò�Ë°}ÒË� Ò� ª}°¹ËSÒäËÓ�Èã
�
Ó©Ë�Ò°°ãË�ºmÈÓÒ«�«mãËÓÒ«�ÓÈ}º¹ãËÓÒ«�º�ËäÓº�º
ªãË}�SÒ�Ë°}º�º�ÏÈS«�È��ºSÈÏºmÈÓÒ«�Ò�°º²SÈÓËÓÒ«
ªãË}�SÒ�Ë°}Ò²�¹ºãË®�¹SÒ�ºã��ËÓÒÒ�ªãË}�SºÓÓ©ä
ÒÏã��ËÓÒËä�m©°º}ººäÓ©²�°�Ë}ãººSÈÏÓ©²��ÒªãË}�
�SÒ}ºm�ÓÈ��°}ºSÒ�Ëã«²��vÒÓ�ËÏÒSºmÈÓ©�Óºm©Ë�ÓË�
ºS�ÈÓÒ�Ë°}ÒË�°�Ë}ãÈ��ºãÈ�È��ÒË�°mº®°�mºä�¹SÒ
mºÏ�Ë®°�mÒÒ� ÒºÓÒÏÒS���Òä� ÒÏã��ËÓÒËä� ºSÈÏº�
m©mÈ�
�Ò�°º²SÈÓ«�
�¹º°ãË�ºã��ËÓÒ«�m��Ë�ËÓÒË�ÓË�
°}ºã
}Ò²�ãË�� °Òã
Ó©Ë�mÓ��SËÓÓÒË� ªãË}�SÒ�Ë°}ÒË
¹ºã«��j°°ãË�ºmÈÓÈ�¹SÒSº�È��ËÓ�Sºm�ÏÈ²mÈ�È�ÒÏ©�
�º�Óº�º� º�ËäÓº�º� ÏÈS«�È� m� Áº°ÁÈ�Ó©²� °�Ë}ãÈ²
Ò �°�ÈÓºmãËÓÈ�°m«Ï
�äËÎ���ÓÈ}º¹ãËÓÓ©ä�ÏÈS«�ºä
Ò�mÒ�ºä�ÒºÓÈ�äº�ÒÁÒ}È�ºSÈ��mmË�ËÓÓº�º�m�°º°�Èm
°�Ë}ãÈ���º}ÈÏÈÓº����º�ÓÈÒºã
	ÒË�ÓÈ¹S«ÎËÓÓº°�Ò
ªãË}�SÒ�Ë°}Ò²� ¹ºãË®� �º°�Ò�È��°«� m� Áº°ÁÈ�Ó©²
°�Ë}ãÈ²��°º�ËSÎÈ�Ò²�}È�ÒºÓ©�äÈ�ÓÒ«�Ò�ÒäË��Ò²
äË�ÈÁº°ÁÈ�Ó©®�°º°�Èm���ºã��ËÓº����º�°�Ë}ã«ÓÓ©Ë
¹ãÈ°�ÒÓ©��°º�ËSÎÈ�ÒË�º�ËäÓ©®�ÏÈS«���ºãÈ�È��
¹ºm©	ËÓÓ©äÒ� SÈ�ÒÈ�ÒºÓÓº� ÏÈ�Ò�Ó©äÒ� °mº®°��
mÈäÒ�¹º�º�Óº	ËÓÒ��}�¹º�º}Èä�ªãË}�SºÓºm�°�ªÓËS�
�ÒË®����Û��lª{���º}ÈÏÈÓº����º�mÓ��SÒ�ÏÈS«ÎËÓÓº®
¹ãÈ°�ÒÓ©� ÓÈ¹S«ÎËÓÓº°�
� ¹ºãË®� ¹SÒ� ª�ºä� äºÎË�
�º°�Ò�È�
�ÓË°}ºã
}Ò²�äÒããÒºÓºm�mºã
��ÓÈ�°ÈÓ�Ò�
äË�S�� È� ªãË}�SÒ�Ë°}ÒË�¹º�ËÓ�ÒÈã©�äº���� °º°�Èm�
ã«�
� ���Û���� }{���SË�ãºÎËÓ©� �Ë²ÓÒ�Ë°}ÒË� �°��
Sº®°�mÈ��ã«�SÈ�ÒÈ�ÒºÓÓº®�ÏÈ�Ò�©�ªãËäËÓ�ºm�°ºã�
ÓË�Ó©²�È�ÈSË®�Ò��ã«�ÏÈ�Ò�©�¹ËS°ºÓÈãÈ�º��ªãË}�
�SºäÈ�ÓÒ�Óº�º� ÒÏã��ËÓÒ«���ºã��ËÓ©� Sº°°Ò®°}ÒË
¹È�ËÓ�©�ÓÈ��}ÈÏÈÓÓ©Ë��°�Sº®°�mÈ�

�s¡�3n�jÓ°�Ò����äË�Ò}º�Òºãº�Ò�Ë°}Ò²� ¹Sº�

ãËä�3ks



ªÀØÒÀÍÊÈÍ�¨�� ���£ÓSÈÍ���²�� *�´ÎÒÎ×ÓÂÑÒÂÈÒÅËÜÍÛÅ�ÊÐÅÌÍÈÅÂÛÅ�ÁÈÏÎËßÐÍÛÅ�1�ÏÐÈÁÎÐÛ�Ñ�ÓÏÐÀÂËßÅÌÎÉ�¢ µ

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

½ËÅÊÒSÎÍÍÛÅ�ÏSÎÖÅÑÑÛ�Â�ÑËÎÆÍÛÕ�
ÍÀÍÎÑÒSÓÊÒÓSÀÕ�ÏSÈ�ÍÅÑÒÀÖÈÎÍÀSÍÛÕ�
ÂÍÅØÍÈÕ�ÂÎÇÄÅÉÑÒÂÈßÕ

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

3ÈÏmÒ�È��ËºSÒ«�mÏÈÒäº�Ë®°�mÒ«�¹ºmËS²Óº°�Óº®
È}�°�Ò�Ë°}º®�mºãÓ©���k{��°��'�ªãË}�SºÓÈäÒ�m�ÓË�
ãÒÓË®Óºä� SËÎÒäË�� �º}ÈÏÈÓº�� ��º� }ºªÁÁÒ�ÒËÓ�
¹º�ãº�ËÓÒ«��k{�ÓËäºÓº�ºÓÓº�ÏÈmÒ°Ò��º��ËË�ÒÓ�
�ËÓ°ÒmÓº°�Ò��{�ªãË}�SºÓÓº��©Sº�Óº®�¹ãÈÏäË��°ºÏ�
�ÈÓÓº®� ¹º�°mË�}º®�� È}�°�ºªãË}�SºÓÓºË� mÏÈÒäº�
�Ë®°�mÒË� ÏÓÈ�Ò�Ëã
Óº� �°ÒãÒmÈË�°«� m�ÓËãÒÓË®Óºä
SËÎÒäË�� j°°ãË�ºmÈÓ©� ÓËãÒÓË®Ó©Ë� ¹ãÈÏäËÓÓ©Ë
mºãÓ©�m�°�S�}��SÈ²�°��'�ªãË}�SºÓÓ©ä��ÈÏºä���º�
}ÈÏÈÓº����º�m�°Ò°�ËäË�°�äË�ÈããÒ�Ë°}ÒäÒ�ÏÈ�mºSÈäÒ
ÓËãÒÓË®Ó©Ë�mºãÓ©�¹ãº�Óº°�Ò�º¹Ò°©mÈ��°«��SÈm�
ÓËÓÒËä�z�{��sÈ®�ËÓ©�²ÈSÈ}�ËSÒ°�Ò}Ò�°ºãÒ�ºÓºm
Ò��°ãºmÒ«�Ò²�°��Ë°�mºmÈÓÒ«���SË�ãºÎËÓÈ��ËºSÒ«
Áº�ºÒÓ���ÒSºmÈÓÓº®� ÓÈäÈ�ÓÒ�ËÓÓº°�Ò� ÓÈÓº°��
S�}��S���º}ÈÏÈÓº����º�¹SÒ�º¹SË�ËãËÓÓ©²��°ãºmÒ«²�
º¹SË�Ëã«Ëä©²�°ÒääË�SÒ®Ó©äÒ�°mº®°�mÈäÒ�°Ò°�Ë�
ä©��¹º°�º«ÓÓ©®�äÈ�ÓÒ�Ó©®�äºäËÓ��mºÏÓÒ}ÈË���È�
ÎË�¹SÒ�ãÒÓË®Óº®�¹ºã«SÒÏÈ�ÒÒ�¹È�È��Ë®�mºãÓ©�
�}ÈÏÈÓ�°¹Ë�ÒÁÒ�Ë°}Ò®�äË²ÈÓÒÏä�Áº�ºÒÓ���ÒSº�
mÈÓÓº®�ÓÈäÈ�ÓÒ�ËÓÓº°�Ò�ÓÈÓº�S�º}�� °m«ÏÈÓÓ©®
°º�°¹ÒÓ�ºSÒ�Èã
Ó©ä�mÏÈÒäº�Ë®°�mÒËä��'�ªãË}�
�SºÓºm��j°°ãË�ºmÈÓ©�ªÓËS�Ë�Ò�Ë°}Ò®�°¹Ë}�S�Ò�º¹�
�Ò�Ë°}ÒË�°mº®°�mÈ�°¹ÒSÈã
Óº�°mËSÓ��©²�}mÈÓ�ºm©²
«ä��sÈ®�ËÓÈ�ªÓËS�Ò«�°m«ÏÒ��SÒºÓºm�m�¹S«äºãÒÓË®�
Ó©²�}mÈÓ�ºm©²�¹Sºmºãº}È²�Ò�}mÈÓ�ºm©²�}ºã
�È²�
{ ¹º°ãË�ÓËä� °ã��ÈË� �°�ÈÓºmãËÓº�� ��º�¹ËSÒº�� º°�
�Òãã«�Ò®�ªÓËS�ÒÒ�°m«ÏÒ�¹º�äÈ�ÓÒ�Óºä��¹º�º}��ÏÈ�
mÒ°Ò��º��º�Óº	ËÓÒ«�äÈ°°�ªãË}�SºÓÈ�Ò��©S}Ò��j°�
°ãË�ºmÈÓº� SÈ°�Ë}ÈÓÒË� ÓËSÈmÓºmË°Óº�º� ÏÈS«�È� m
�m�äËSÓº®�°Ò°�ËäË�m��°ãºmÒ«²�°Òã
Óº®�ÓËãÒÓË®�
Óº°�Ò��3ÈÏmÒ�È«��ËºSÒ«�²ºSº	º�º¹Ò°©mÈË��ª}°¹Ë�
SÒäËÓ�Èã
Ó©Ë��ÈÓÓ©Ë��jÏ��ËÓ©�}ºããË}�ÒmÓ©Ë�}º�
ãËÈÓÒ«��'�ªãË}�SºÓºm�ÓÈ�¹ºmËS²Óº°�Ò�ÓÈÓº�S��
º}���SË�°}ÈÏÈÓ�ªÁÁË}��kÈSºÓºmÈÛrºäÈ��ã«�¹ãÈÏ�
äºÓºm�� m� äÈ�ÓÒ�Óºä� ¹ºãË�� ¹ÈSÈããËã
Óºä� º°Ò
�S�}Ò���È°�º�È�¹ãÈÏäºÓÈ�º°�ÒããÒS�Ë�� °�äÈ�ÓÒ��
Ó©ä� ¹º�º}ºä�� �º°�SºËÓÈ� �ËºSÒ«� °¹ÒÓ�¹ãÈÏäºÓ�
Ó©²�}ºãËÈÓÒ®��m�äËSÓº�º�ªãË}�SºÓÓº�º��ÈÏÈ���º�
}ÈÏÈÓº����º�°¹ÒÓ�ºSÒ�Èã
ÓºË�mÏÈÒäº�Ë®°�mÒË��'
ªãË}�SºÓºm�Ò�ªãË}�SÒ�Ë°}ºË�¹ºãË�¹ãÈÏäËÓÓº®�mºã�
Ó©�¹SÒmº�«��}�°äË	ÒmÈÓÒ��°¹ÒÓ�ÁãÒ¹�¹ËSË²º�ºm
°�¹ãÈÏäºÓÈäÒ��m�SËÏ�ã
�È�Ë��Ë�º�mºÏÓÒ}ÈË��Óºm©®
�Ò¹� }ºãËÈÓÒ®� Û� °¹ÒÓ�¹ãÈÏäºÓÓ©®� ¹ºã«SÒ�ºÓ�
sÈ®�ËÓ�ÏÈ}ºÓ��Ò°¹ËS°ÒÒ�ª�Ò²�}ºãËÈÓÒ®�Ò�SË	ËÓÈ
ÏÈ�È�È� º� Ò²� mºÏ�Î�ËÓÒÒ� mÓË	ÓÒä� ªãË}�SºäÈ��
ÓÒ�Ó©ä�¹ºãËä���SË�ãºÎËÓ�Óºm©®�äË²ÈÓÒÏä�°¹ÒÓ�
ºSÒ�Èã
Óº�º�mÏÈÒäº�Ë®°�mÒ«��m�äËSÓ©²�ªãË}�Sº�
Óºm�ÓÈ�Ò°}SÒmãËÓÓ©²�¹ºmËS²Óº°�«²���º}ÈÏÈÓº����º
m�ª�ºä�°ã��ÈË�°¹ÒÓ�ºSÒ�Èã
ÓºË�SÈ°�Ë¹ãËÓÒË�mºÏ�

ÓÒ}ÈË����ÈÎË�Ë°ãÒ�¹º�ËÓ�ÒÈã
ÓÈ«�«äÈ��m�}º�ºSº®
�mÒÎ��°«� ªãË}�SºÓ©�� «mã«Ë�°«� °ÒääË�SÒ�Óº®� Ò
}SÒ°�Èãã�ºãÈ�ÈË��ÒÓmËS°ÒºÓÓº®�°ÒääË�SÒË®�

jÓ°�Ò����ÁÒÏÒ}Ò�¹ºã�¹Sºmº�ÓÒ}ºm�v|�3ks

´ÈÇÈ×ÅÑÊÈÅ�ÑÂÎÉÑÒÂÀ�ÒÂÅSÄÛÕ�ÌÀÒÅSÈÀËÎÂ��
ÍÅÓÏÎSßÄÎ×ÅÍÍÛÕ�Â�ÌÈÊSÎ�
È�ÍÀÍÎÌÀÑØÒÀÁÀÕ

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

�SºmË�ËÓ©�Ò°°ãË�ºmÈÓÒ«�°äË	ÈÓÓ©²�}SÒ°�Èã�
ãºm� ÈãË}°ÈÓ�SÒ�ºm� Ò� �SÈÓÈ�ºm� °�È�ÒºÓÈSÓ©äÒ� Ò
Òä¹�ã
°Ó©äÒ�äË�º�ÈäÒ���k,�Ðl3��m}ã��È«�0$6
Ò�04�0$6���°�ÈÓºmãËÓ�²ÈSÈ}�ËS�¹ºS«�}È�ÏÈäË�Ë�
ÓÒ«�� 3ÈÏ�ËãËÓ©�¹SÒäË°Ó©®�Ò� SË	Ë�º�Ó©®�äË²È�
ÓÒÏä©�°¹ÒÓ�SË	Ë�º�Óº®�SËãÈ}°È�ÒÒ�}mÈ�S�¹ºã
�
Ó©²� «�ËS� m� ÓË°ºmËS	ËÓÓ©²� }SÒ°�ÈããÈ²� /L&V62��
*D$V��&V,��1D&O�¹SÒ�SÈÏãÒ�Ó©²��Ëä¹ËSÈ��SÈ²�°�Ò°�
¹ºã
ÏºmÈÓÒËä�SÈÏSÈº�ÈÓÓº�º���È°�ÓÒ}ÈäÒ�¹SºË}�
�È�äË�º�È��j°°ãË�ºmÈÓ©��m�°º�S��ÓÒ�Ë°�mË�°� ËÓ
z�Ó��ÓÒmËS°Ò�Ë�ºä���È®mÈÓ
���Ëä¹ËSÈ��SÓ©Ë�Ò�¹º�
ãËm©Ë� ÏÈmÒ°Òäº°�Ò� ÓÈäÈ�ÓÒ�ËÓÓº°�Ò� ¹ºSÒ°�©²
°�Ë}ºã�Ò�Ò°}�°°�mËÓÓ©²�º¹Èãºm��ÏÈ¹ºãÓËÓÓ©²�S���
�
���ÒÓ�ÒËä�Ò��ÈããÒËä��{©«mãËÓ©�SÈÏäËSÓ©Ë�ªÁ�
ÁË}�©�m�°mËS²¹Sºmº�«�Ëä�ÁÈÏºmºä�¹ËSË²º�Ë���º�
°�SºËÓÈ��ËºSË�Ò�Ë°}È«�äº�Ëã
�°mËS²¹Sºmº�Òäº°�Ò
m�¹ºSÒ°�©²�äÈ�SÒ�È²��|ÓÈS�ÎËÓº�°��Ë°�mºmÈÓÒË
�m�²°��¹ËÓ�È�º�º�°mËS²¹Sºmº�«�Ë�º�ÁÈÏºmº�º�¹Ë�
SË²º�È���SºmË�ËÓ©�È}�°�Ò�Ë°}ÒË��Ðl3��m�°º�S���
ÓÒ�Ë°�mË� °� �Ë®¹�Ò�°}Òä� �ÓÒmËS°Ò�Ë�ºä�� �ËSäÈ�
ÓÒ«��Ò�ªãË}�SÒ�Ë°}ÒË�Ò°°ãË�ºmÈÓÒ«�¹ºSÒ°�©²�°�Ë�
}ºã�SÈÏãÒ�Óº®��ËºäË�SÒÒ�Ò�º¹Èãºm��ÏÈ¹ºãÓËÓÓ©²
�ÈããÒËä��ºãºmºä�Ò�S���
����º}ÈÏÈÓº����º�¹Sº�Ë°°©
¹ãÈmãËÓÒ«� Ò� }SÒ°�ÈããÒÏÈ�ÒÒ� äË�Èããºm� m� ¹ºSÈ²
ÒäË���°ãºÎÓ©®�²ÈSÈ}�ËS�Ò�ÏÓÈ�Ò�Ëã
Óº�º�ãÒ�È���
°«�º��¹Sº�Ë°°ºm�¹ãÈmãËÓÒ«�Ò�}SÒ°�ÈããÒÏÈ�ÒÒ�º��
ËäÓ©²�äË�Èããºm��|ÓÈS�ÎËÓº��°}ºSËÓÒË�«�ËSÓº®
°¹ÒÓ�SË	Ë�º�Óº®� SËãÈ}°È�ÒÒ� ÎÒ�}º�º� �ÈããÒ«� m
¹ºSÈ²��j°°ãË�ºmÈÓ©�äÈ�ÓÒ�Ó©Ë�°mº®°�mÈ�Ò�º°Óºm�
Ó©Ë�ÏÈ}ºÓºäËSÓº°�Ò�°º°�º«ÓÒ«�°¹ÒÓºmº�º�°�Ë}ãÈ�m
äË�Èããº}ËSÈäÒ�Ë°}Ò²� ºSÈÏ�È²� ÓÈ� º°ÓºmË� º}°Ò�È
Èã�äÒÓÒ«�°�m}ã��ËÓÒ«äÒ�È�°�ËÓÒ�Óº®�°�ÈãÒ��jÏ�
äËSËÓ©��Ëä¹ËSÈ��SÓ©Ë�ÏÈmÒ°Òäº°�Ò�°}ºSº°�Ò�SÈ°�
¹Sº°�SÈÓËÓÒ«�Ò�}ºªÁÁÒ�ÒËÓ�È�¹º�ãº�ËÓÒ«��ã
��
SÈÏm�}È�m��Ò°�©²�Ò�¹SÒäË°Ó©²�}SÒ°�ÈããÈ²�/L.62�
Ò�/L&V62��Ò�¹SºmË�ËÓ�ÈÓÈãÒÏ�mãÒ«ÓÒ«�ÓÈS�	ËÓÒ®
°�S�}��S©�ÓÈ�¹ÈSÈäË�S©�ÁÈÏºmº�º�¹ËSË²º�È���Sº�
mË�ËÓ©�Ò°°ãË�ºmÈÓÒ«�S«�È�Á�ºS°º�ËSÎÈ�Ò²�°�¹ËS�
ÒºÓÓ©²�}SÒ°�Èããºm�Ò�}SÒ°�Èããºm�}mÈS�È�äË�º�ºä
rSË��ºm°}º®� �ÒÁSÈ}�ÒÒ� °mË�È� ÓÈ� �ã
�SÈÏm�}Ë� m
�ÒÈ¹ÈÏºÓË��Ëä¹ËSÈ��S����Û�����z��äË�º�ºä�Ðl3
Ò�ªãË}�Sº¹Sºmº�Óº°�Ò��|ÓÈS�ÎËÓ�Óºm©®�ªÁÁË}�
SËÏºÓÈÓ°Óº�º�¹º�ãº�ËÓÒ«�Ïm�}È�m�ºãÈ°�Ò�°�¹ËS�
ÒºÓÓº�º�ÁÈÏºmº�º�¹ËSË²º�È��{©«mãËÓÈ�ÏÈmÒ°Òäº°�


±²° ¨·ª �°´´¨



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

*�¨´®°¬ ¶¨¿� *

SËãÈ}°È�ÒºÓÓº�º� ¹º�ãº�ËÓÒ«� Ïm�}È� º�� �°ãºmÒ®
m©SÈ�ÒmÈÓÒ«�}SÒ°�Èããºm�}mÈS�È�Ò�Ò²�º¹�Ò�Ë°}º�º
}È�Ë°�mÈ��{©«mãËÓº�mãÒ«ÓÒË�SÈÏäËSÓ©²�ªÁÁË}�ºm
ÓÈ�²ÈSÈ}�ËSÒ°�Ò}Ò�°Ë�ÓË�ºªãË}�SÒ�Ë°}º�º�ÁÈÏºmº�
�º�¹ËSË²º�È�m�}SÒ°�ÈããÈ²�1D12��m��°ãºmÒ«²�º�SÈ�
ÓÒ�ËÓÓº®��ËºäË�SÒÒ�m�¹ºSÒ°�©²�°�Ë}ãÈ²�Ò�°ÒÓ�Ë�
�Ò�Ë°}Ò²�º¹ÈãÈ²���SºmË�ËÓ©�ÓËªä¹ÒSÒ�Ë°}ÒË�}ãÈ�
°�ËSÓ©Ë�SÈ°�Ë�©�}ºÓ°�ÈÓ�©�}mÈ�S�¹ºã
Óº®�°m«ÏÒ
}Ò°ãºSº�È� �ã«� SÈÏãÒ�Ó©²� äº�Ëã
Ó©²� °�S�}��S�
ÒäÒ�ÒS���Ò²� äÒ}Sº°�S�}��S�� ºSÈ�Ó©²� º}°Ò��
Ó©²� °�Ë}ºã�� w}°¹ËSÒäËÓ�Èã
Óº� �äË�º�ºä� Ðl3�
Ò �ËºSË�Ò�Ë°}Ò��äË�º�ºä��º�Ë�Ó©²�ä�ã
�Ò¹ºãË®�Ò
ÓËªä¹ÒSÒ�Ë°}Òä�}ãÈ°�ËSÓ©ä�äË�º�ºä��Ò°°ãË�ºmÈ�
ÓÈ��Ëä¹ËSÈ��SÓÈ«�ÏÈmÒ°Òäº°�
�}ºÓ°�ÈÓ�©�«�ËSÓº®
}mÈ�S�¹ºã
Óº®�°m«ÏÒ�ãÒ�Ò«�Ò�ÓÒºÒ«�m�}SÒ°�ÈããÈ²

�ÈÓ�ÈãÈ�È�Ò�ÓÒºÈ�È�ãÒ�Ò«���º°�SºËÓÈ�ÁËÓºäËÓº�
ãº�Ò�Ë°}È«� äº�Ëã
� ÈÓ�Ò°Ë�ÓË�ºªãË}�SÒ�Ë°}º�º� ÁÈ�
Ïºmº�º�¹ËSË²º�È�m��ºÓ}Ò²�¹ãËÓ}È²�Ò�äÈã©²��È°�Ò�È²�
{°Ë� º°ÓºmÓ©Ë� SËÏ�ã
�È�©�� ¹ºã��ËÓÓ©Ë� m� ¹Sº�Ë°°Ë
m©¹ºãÓËÓÒ«�¹SºË}�È��«mã«��°«�¹SÒÓ�Ò¹ÒÈã
Óº�Óº�
m©äÒ��sºmÒÏÓÈ� º�°ãºmãËÓÈ� Ò°¹ºã
ÏºmÈÓÒËä� °º�
mSËäËÓÓº�º� ª}°¹ËSÒäËÓ�Èã
Óº�º� ººS��ºmÈÓÒ«�
°ºmSËäËÓÓ©äÒ�äË�º�ÈäÒ�SÈ°�Ë�È��¹º°�ÈÓºm}º®�Ò�SË�
	ËÓÒËä�È}��Èã
Ó©²�ÁÒÏÒ�Ë°}Ò²�ÏÈ�È���¹SÒäËÓËÓÒ�
Ëä�Óºm©²�ºSÒ�ÒÓÈã
Ó©²�ª}°¹ËSÒäËÓ�Èã
Ó©²�äË�º�
�Ò}�Ò�°ºmSËäËÓÓ©²��ËºSË�Ò�Ë°}Ò²�äº�ËãË®��3ËÏ�ã
�
�È�©�SÈº��º�SÈÎËÓ©�m�����ËÏÒ°È²�äËÎ��ÓÈSº�Ó©²�Ò
3º°°Ò®°}Ò²�}ºÓÁËSËÓ�Ò®�Ò�äÓº�Ò²�°�È�
«²�

v����sjj�ÁÒÏÒ}Ò�Òä��{� k��nº}È

¬ÅÆÄÓÍÀSÎÄÍÀß�ÍÀÓ×ÍÎ�ÒÅÕÍÈ×ÅÑÊÀß�
ÊÎÍÔÅSÅÍÖÈß
�¤ ²·¨ª¨�¨�±¨±²¥¬»�x������
¹º°m«�ÈË�°«

���ãË�Ò
��ºË�©�m�{ËãÒ}º®�|�Ë�Ë°�mËÓÓº®�mº®ÓË�

���ãË�Ò
�nË�ËSÈã	Óº�º�ÓÈ��Óº�¹SºÒÏmº�°�mËÓÓº�º�
�ËÓ�SÈ�nË�ËSÈã	Óº�º��º°��ÈS°�mËÓÓº�º��ÓÒ�ÈSÓº�º�¹SË��
¹SÒ«�Ò«��sÈ��Óº�Ò°°ãË�ºmÈ�Ëã	°}Ò®�ÒÓ°�Ò����ÁÒÏÒ�Ë�
°}Ò²�ÒÏäËSËÓÒ®�

�Û���Ò
Ó«��������
�ËÓÏÈ��°ÈÓÈ�ºSÒ®��vËSËS«Ó©®�rºS�

z zºä¹ãË}°ÓºË��ËãËmºË�¹ãÈÓÒSºmÈÓÒË�Á�Ó�ÈäËÓ�
�Èã
Ó©²� Ò� ¹SÒ}ãÈ�Ó©²� Ò°°ãË�ºmÈÓÒ®� Ò� äË²È�
ÓÒÏä©�SËÈãÒÏÈ�ÒÒ�¹SÒºSÒ�Ë�Ó©²�ÓÈ¹SÈmãËÓÒ®
ÓÈ�}Ò���Ë²ÓÒ}Ò�Ò��Ë²Óºãº�Ò®

z �ËºSÒ«�Ò�¹SÒÓ�Ò¹©�¹º°�SºËÓÒ«��È��Ò}ºm��¹SË�
ºSÈÏºmÈ�ËãË®�ÁÒÏÒ�Ë°}Ò²�mËãÒ�ÒÒ��}ºä¹ºÓËÓ�
�ºm� �È��Ò}ºm� Ò� °Ò°�Ëä� ÒÏäËSËÓÒ«�� }ºÓ�Sºã«�
�¹SÈmãËÓÒ«�Ò��ÒÈ�Óº°�Ò}Ò�ÓÈ�Ò²�º°ÓºmË

z vÒ°�Ëä©�Ò�¹SÒºS©�ÓËSÈÏS�	È��Ë�º�}ºÓ�Sºã«
Ò��ÒÈ�Óº°�Ò}Ò

z vÒ°�Ëä©� äºÓÒ�ºSÒÓ�È� }SÒ�Ò�Ë°}Ò� mÈÎÓ©²� Ò
�ÒãÒ��º¹È°Ó©²�º�Ë}�ºm���S�Ïºm�Ò�SË°�S°ºm�3º°�
°Ò®°}º®�nË�ËSÈ�ÒÒ

z iÈ��Ò}Ò�Ò�°Ò°�Ëä©��ã«�Sºº�º�Ë²ÓÒ}Ò
z lË�Sºãº�Ò�Ë°}ºË�ºË°¹Ë�ËÓÒË��Ò°¹©�ÈÓÒ«�Ò�°ËS�
�ÒÁÒ}È�Ò«��È��Ò}ºm�Ò�°Ò°�Ëä���ËºSÒ«�Ò�¹SÈ}�Ò}È
°Ò°�Ëä©��¹SÈmãËÓÒ«�}È�Ë°�mºä

z �Ë²ÓÒ�Ë°}ºË� ¹ËSËmººS�ÎËÓÒË� Ò� �Ë²Óºãº�ÒÒ
ºË°¹Ë�ËÓÒ«�sj|z3���Ë}��Ò²�Ò�°ËSÒ®Ó©²�¹º�

°�Èmº}���ËºSÒ«�Ò�¹SÈ}�Ò}È��¹SÈmãËÓÒ«�¹SºÒÏ�
mº�°�mºä

z w}ºÓºäÒ}È�¹ãÈÓÒSºmÈÓÒ«��¹Sº�ÓºÏÒSºmÈÓÒ«�Ò
�¹SÈmãËÓÒË�SË°�S°ÈäÒ��lÈS}Ë�ÒÓ��Ò��¹SÈmãËÓÒË
ÒÓ�ËããË}��Èã
Óº®�°º°�mËÓÓº°�
��m�ÒÓÓºmÈ�Ò�
ºÓÓº®��Ë«�Ëã
Óº°�Ò

z �SºãËä©�}È�Sºmº�º�ºË°¹Ë�ËÓÒ«�Ò�º¹©��°¹Ë�
�ÒÈãÒÏÒSºmÈÓÓº®� ¹º��º�ºm}Ò�� ¹ËSË¹º��º�ºm}Ò
Ò�¹ºm©	ËÓÒ«�}mÈãÒÁÒ}È�ÒÒ�°¹Ë�ÒÈãÒ°�ºm��È��
�Ò}º°�SºËÓÒ«

k�SË°��������������ËÓÏÈ���ã��{ºãº�ÈS°}º�º����������
ns�¡�n����sjjnj

�ËãËÁºÓ©�����������������������������������
���������nÈ}°������������������

(�PDLO��QLLIL#VXUD�UX��vÈ®���ZZZ�QLLIL�VXUD�UX

ljsjv�p3v�{|��3|lhb�pss|v�j�j�wsp3�p�jzj�
3|vvjqvz|q�npip3k¡jj
ljsjv�p3v�{|�|r|3|sh�3|vvjqvz|q�npip3k¡jj
npip3k�es|p�z|vlj pvz|p�k�ps�v�{|
npip3k�es|p�k�ps�v�{|��|��3|lhb�pss|v�j
npip3k�es|p�k�ps�v�{|��|�k�|ls|q�wsp3�jj
npip3k�es|p�k�ps�v�{|��|�sk�zp
j�jss|{k¡jÐl
npip3k�es|p�k�ps�v�{|��|��ptsj pvz|l�
3p���j3|{ksj��j�lp�3|�|�jj
3|vvjqvzkÐ�kzkipljÐ�sk�z
3|vvjqvzkÐ�kzkipljÐ�z|vl|sk{�jzj
Òä��z� w��¡j|�z|{vz|�|
npip3k¡jÐ�z|vl|sk{�jzj�3|vvjj
�3k{j�p�ev�{|��ps~psvz|q�|r�kv�j
ns�¡�n�����sjj�nj~j pvzjt�j~lp3psjq�

{´®°¬ ¶¨¿

�ËäÈ�Ò}È�¹ãËÓÈSÓ©²�ÏÈ°Ë�ÈÓÒ®

vË}SË�ÈSÒÈ��|S�}ºäÒ�Ë�È

|S�ÈÓÒÏÈ�ºS©�}ºÓÁËSËÓ�ÒÒ



ªÀØÒÀÍÊÈÍ�¨�� ���£ÓSÈÍ���²�� *�´ÎÒÎ×ÓÂÑÒÂÈÒÅËÜÍÛÅ�ÊÐÅÌÍÈÅÂÛÅ�ÁÈÏÎËßÐÍÛÅ�1�ÏÐÈÁÎÐÛ�Ñ�ÓÏÐÀÂËßÅÌÎÉ�¢ µ

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

oÄ¸ÄÇÈ¾�ÄÈ�ÀÄÂÅ¶Ã¾¾

6KDUS�0LFURHOHFWURQLFV

%OXH6WUHDN�6R&V�ÊÎÌÏÀÍÈÈ�6KDUS�
0LFURHOHFWURQLFV�x�ÒÎ×ÍÛÉ�SÀÑ×ÅÒ
ÍÀ�ÒSÅÁÎÂÀÍÈß�SÛÍÊÀ

6\VWHP�RQ�&KLS�������Ò��/+������Ò����Ò��/+�����
°�2Q�FKLS�¹ËSË�È�Ë®��ÈÓÓ©²�¹º�°Ë�Ò�Ò�äÓº�º�Ò°ãËÓÓ©�
äÒ�¹ËSÒÁËSÒ®Ó©äÒ�ãº}ÈäÒ�¹SË�ÓÈÏÓÈ�ËÓ©�}È}��ã«�¹º�
�SËÒ�ËãË®���È}�Ò��ã«�¹Sºä©	ãËÓÓ©²�¹SÒãºÎËÓÒ®�

�������Ò����SÈÏS«�Ó©Ë�6\VWHP�RQ�&KLSV��6R&V��ÒÏ�°Ë�
äË®°�mÈ�$50���7�%OXH6WUHDN�}ºä¹ÈÓÒÒ�6KDUS�0LFURHOHF�
WURQLFV�(XURSH�¹ºã
Ï���°«��°¹Ë²ºä�ÓÈ�S©Ó}Ë���º°ãË�¹º�
«mãËÓÒ«�%HWD�5HOHDVH�ººÒ²�ª�Ò²�6R&V�m�Èm��°�Ë���������º�
ãËË����}ãÒËÓ�ºm�°�ËãÈãÒ�°�Èm}��¹SÒ�SÈÏSÈº�}Ë�°mºÒ²�ÒÏ�
�ËãÒ®�ÓÈ�������SÈÏS«�Ó©®�äÒ}Sº}ºÓ�SºããËS�/+������Ò
ÓÈ����SÈÏS«�Ó©®�äÒ}Sº}ºÓ�SºããËS�/+������

�/+������Ò�/+������ºË°¹Ë�ÒmÈ���ã��	���ÒÓ�Ë�SÈ�
�Ò��ãÈ�º�ÈS«�äÓºÎË°�m��°mº®°�m��}º�ºS©äÒ�¹SËÎ�Ë�º�
ãÈ�ÈãÒ� �ºã
}º� ºãËË� �ºSº�ÒË� }ºä¹ºÓËÓ�©� ÓÈ� ÈÏË
$50����Û�ÏÈ«mã«Ë����Ó�ËS�{È�	Èã
��3URGXFW�0DUNHWLQJ
0DQDJHU�¹º�%OXH6WUHDN�0&8V� m�6KDUS�0LFURHOHFWURQLFV
(XURSH����º�°SÈmÓËÓÒ��°�¹SËÎÓÒäÒ�¹º}ºãËÓÒ«äÒ�0&8
ÓÈ	È�°ËSÒ«�¹Sº��}�ºm�ÓÈ�ÈÏË�$50��ºãÈ�ÈË���È}ÒäÒ
¹ËSmº}ãÈ°°Ó©äÒ�°mº®°�mÈäÒ��}È}�86%��9LGHR�&RQWUROOHU�
$XGLR�,QWHUIDFH��¹º°ãË�ºmÈ�Ëã
Ó©Ë�ÒÓ�ËSÁË®°©��ã«��ã���
	ËÓÒ«�mÈSÒÈÓ�ºm�°ºË�ÒÓËÓÒ®�Ò�°Ë�Ëmº�º�mÏÈÒäº�Ë®°��
mÒ«��sÈ	Ò�}ãÒËÓ�©�°�Ò�È���ª�Ò�°mº®°�mÈ�}SÈ®ÓË�mÈÎ�
Ó©äÒ��ã«�°Ë�Ëm©²�¹SÒãºÎËÓÒ®�Ò�äË�ÒÈ�¹SÒãºÎËÓÒ®��m
}º�ºS©²�ÓÈ�¹ËSmºä�äË°�Ë�ÓÈ²º�Ò�°«�mºÏäºÎÓº°�
�mÒÏ�È�
ãÒÏÈ�ÒÒ� °º�ËSÎÈÓÒ«� Ò� ¹º�}ã��ËÓÒ«� SÈÏãÒ�Ó©²� �°��
Sº®°�m��� 6R&V� ¹º��ËSÎÒmÈ��� äÓºÎË°�mº� ¹SÒãºÎËÓÒ®�
m}ã��È«� �È}� ÓÈÏ©mÈËä©Ë� ÒÓ�ËããË}��Èã
Ó©Ë� Ò�S�	}Ò�
äË�Ò�ÒÓ°}ÒË�Ò�¹Sºä©	ãËÓÓ©Ë�¹SÒºS©��°Ò°�Ëä©�°ãË�
ÎËÓÒ«�Ò�*36�

%OXH6WUHDN�0&8V� /+������ Ò� /+������ SÈ°¹ºãÈ�È��
2Q�FKLS�¹ËSÒÁËSÒË®��m��ºä��Ò°ãË��ÓÈ¹SÒäËS���������%D�
VH7�(WKHUQHW�0$&��86%��7RXFK�6FUHHQ�&RQWUROOHU��¹Sº�
�SÈääÒS�Ëä©®�/&'�&RQWUROOHU�� È� �È}ÎË�mÓË	ÓÒ®�¹S«�
äº®��º°��¹�}�¹Èä«�Ò��'0$����Sº�SÈääÒS�Ëä©®�/&'�
&RQWUROOHU�¹º��ËSÎÒmÈË���º��� �����mË�ºm���/+������Ò
������mË�ºm���/+�������¹SÒ�Ëä�ºÈ�6R&V��º¹�°}È���¹S«�
äºË� ¹º�}ã��ËÓÒË� 671��&RORU� 671��7)7�Ò� 6KDUSV�$G�
YDQFHG�7)7��Ò°¹ãËËm��6R&V�/+������Ò�/+������SÈ°¹º�
ãÈ�È��� �È}ÎË� �È}º®� ¹ËSÒÁËSÒË®�� }È}� ��z{� 2Q�FKLS�
65$0��,�&��,�6��°�Ë��Ò}��È®äËS��6'5$0�&RQWUROOHU�Ò
:DWFKGRJ�7LPHU��|È�6R&V�¹º��ËSÎÒmÈ����È}ÎË�ã���
)ODVK�¹Èä«�
�

���SÈÏS«�Ó©®� }ºä¹ºÓËÓ�� /+������ ¹º°�Èmã«Ë�°«� m
}ºS¹�°Ë�����&$%*$��ã«�Á�Ó}�ÒºÓÈã
Ó©²�Ò�ª}ºÓºäÒ��
Ó©²� ¹º� äºÓ�ÈÎÓºä�� äË°��� SË	ËÓÒ®�� ������SÈÏS«�ÓÈ«
äº�Ëã
�/+������ÒäËË��}ºS¹�°����/4)3��ã«�ª}ºÓºäÒ��
Óº�º�Ò�¹Sº°�º�º�¹SÒäËÓËÓÒ«�

6KDUS� ¹SË�ãÈ�ÈË�� º¹�ÒäÈã
Ó©Ë� ÒÓ°�S�äËÓ�©� SÈÏSÈ�
º�}Ò��ã«�¹º��ËSÎ}Ò�ª�Ò²�}ºä¹ºÓËÓ�ºm��|ÓÒ�°º�ËSÎÈ�
ÓË�ºSº�º®�}ºä¹ãË}��SÈÏSÈº�}Ò�¹Sº�SÈää�/RJLF�3'��È
�È}ÎË�¹Sº�SÈääÓºË�ºË°¹Ë�ËÓÒË��º¹ËSÈ�ÒºÓÓ©Ë�°Ò°�Ë�
ä©���SÈ®mËS©�Ò��º}�äËÓ�È�Ò��� }º�ºS���äºÎÓº�¹ºã��
�Ò�
��ËSËÏ�6KDUSV�%OXH6WUHDN�6RIWZDUH�/LEUDU\�¹º�È�¯Ë°��
ZZZ�VKDUSPFX�FRP�

zºä¹ºÓËÓ�©�/+������Ò�/+�����������¹º°�Èmã«�
°«
}S�¹Ó©äÒ�¹ÈS�Ò«äÒ�°�ÓÈ�ÈãÈ�m�ºSº�º�}mÈS�ÈãÈ���������Ò
°äº����¹SÒºSË�È�
°«��ËSËÏ�º��Ëã©�°©�È�6KDUS�Ò�¹ÈS��
ÓËSºm��Ò°�SÒ
��ºSºm��w�Ò�6R&V�º�Óº°«�°«�}º�m°Ë®�ãÒ�
ÓÒÒ�¹Sº��}�ºm�%OXH6WUHDN��������Ò����SÈÏS«�Ó©²�äÒ}Sº�
}ºÓ�SºããËSºm�Ò�6R&V�}ºä¹ÈÓÒÒ�6KDUS��}º�ºS©Ë�m°Ë�äº���
¹º°�Èmã«�
°«�}S�¹Ó©äÒ�¹ÈS�Ò«äÒ�

6KDUS� 0LFURHOHFWURQLFV� ¹SË�ãÈ�ÈË�� ¹º�� ÓÈÏmÈÓÒËä
�%OXH6WUHDN��m�º�Ë®�°ãºÎÓº°�Ò��Ëm«�
�äÒ}Sº}ºÓ�SºããË�
Sºm��}º�ºS©Ë�m°Ë�ÈÏÒS���°«�ÓÈ�«�SÈ²�$50��ÒãÒ�$50��
bÒSº}Ò®� È°°ºS�ÒäËÓ�� ���SÈÏS«�Ó©²� Ò� ���SÈÏS«�Ó©²
6\VWHP�RQ�&KLSV�ºË°¹Ë�ÒmÈË��mºÏäºÎÓº°�
��º�Óº�º�¹º
¹SºÒÏmº�Ò�Ëã
Óº°�Ò� m©ºSÈ� º�� °SÈmÓÒ�Ëã
Óº� ¹Sº°�©²
¹Sº�Ë°°ºSºm������0���m¹ãº�
��º�&38�����0����{°Ëä
6R&V�°ËSÒÒ�%OXH6WUHDN�¹SÒ°��È�m©°º}È«�°�Ë¹ËÓ
�ÒÓ�Ë�
�SÈ�ÒÒ�� vºº�mË�°�mËÓÓº�	ÒSº}� Ò� °¹Ë}�S� ¹SÒäËÓËÓÒ«
¹Sº�Ë°°ºSºm�%OXH6WUHDN��}º�ºS©®�¹Sº°�ÒSÈË�°«�º��¹Sº�
ä©	ãËÓÓ©²�°Ò°�Ëä��¹SÈmãËÓÒ«�Ò�äË�Ò�ÒÓ°}Ò²�¹SÒº�
Sºm��º�äºÒã
Ó©²�}ºää�ÓÒ}È�ÒºÓÓ©²�Ò�SÈÏmãË}È�Ëã
�
Ó©²�¹SÒºSºm��{�°º�S��ÓÒ�Ë°�mË�°º�°mºÒäÒ�¹ÈS�ÓËSÈäÒ
6KDUS�¹º}ÈÏ©mÈË��ÓÈ�m©°�Èm}Ë�(PEHGGHG�:RUOG�ª�º�º��º�
�È��È}ÎË�ÓºmË®	ÒË�¹SÒãºÎËÓÒ«��m�}º�ºS©²�Ò°¹ºã
Ï����
°«�äÒ}Sº}ºÓ�SºããËS©�6KDUS�ÓÈ�ÈÏË�$50��{©°�Èmã«��°«
}SºäË�¹Sº�Ë�º�°}ÈÓËS�	�SÒ²�}º�ºm��°ºÓÈS��ã«�¹SÒäËÓË�
ÓÒ«�m�äºS°}º®��Ë²ÓÒ}Ë��°�Ë��Ò}�ªãË}�SºªÓËS�ÒÒ��}ºä¹
�
��ËS�¹Òãº�È�¹ãÈÓËSÒ°�È��È��È}ÎË�ÈÏºmºË�SË	ËÓÒË�äË�ÒÈ
¹ãËËSÈ�Ò�ªãË}�SºÓÓÈ«�}ÈSäÈÓÓÈ«�Ò�S�	}È�

6KDUS�0LFURHOHFWURQLFV� (XURSH� °� ºÁÒ°ºä� m� �Èä�S�Ë
«mã«Ë�°«�¹º�SÈÏ�ËãËÓÒËä�¹SË�¹SÒ«�Ò«�6KDUS�(OHFWURQLFV
�(XURSH�� *PE+�� �º�ËSÓË®� ÁÒSä©� }ºS¹ºSÈ�ÒÒ� 6KDUS
&RUSRUDWLRQ�m�|°È}Ë��Ð¹ºÓÒ«��6KDUS�«mã«Ë�°«�SÈÏSÈº��
�Ò}ºä��Ë²Óºãº�Ò®��ÒÁSºm©²�«�ËS��}º�ºS©Ë�Ò�SÈ���ÏÓÈ�
�Ò�Ëã
Ó��� Sºã
� ¹SÒ� SÈÏSÈº�}Ë� ÓºmË®	Ò²� ¹º}ºãËÓÒ®
ªãË}�SºÓÓ©²� ¹Sº��}�ºm� �ã«� �È°�Ó©²� ¹ºã
ÏºmÈ�ËãË®� Ò
ÒÏÓË°È��6KDUS�0LFURHOHFWURQLFV�(XURSH�¹SË�ãÈ�ÈË�� �ÓÒ�
}Èã
Ó©Ë�SË	ËÓÒ«�¹º�ÓÈ¹SÈmãËÓÒ«ä�¹Èä«�Ò��ÎÒ�}º}SÒ�
°�ÈããÒ�Ë°}Ò²� ÒÓ�Ò}È�ºSºm�� º¹�ºªãË}�SºÓÓ©²� ªãËäËÓ�
�ºm�� &&'�� 5)�,5�� äÒ}Sº}ºä¹
��ËSºm� Ò� }ºä¹ºÓËÓ�ºm
6\VWHP�RQ�&KLS��È��È}ÎË�¹ËSË�ºm©Ë��Ë²Óºãº�ÒÒ�}ºS¹�°ºm
Ò� ÒÓ�Ë�SÈ�ÒºÓÓ©Ë� �Ë²Óºãº�ÒÒ�� }º�ºS©Ë� ºË°¹Ë�ÒmÈ��
mºÏäºÎÓº°�
� ÒÓÎËÓËSÈä�SÈÏSÈº��Ò}Èä� m�pmSº¹Ë� SËÈ�
ãÒÏºm©mÈ�
� Ò²� °äËã©Ë� Ò�ËÒ� Ò� m©mº�Ò�
� Ò²� ÓÈ� S©Óº}�
6KDUS� 0LFURHOHFWURQLFV� (XURSH� ¹º°�ÈmÒãÈ� °mºË®� �Ëã
�
�ã��	ËÓÒË�}È�Ë°�mÈ�ÎÒÏÓÒ�ã��Ë®�ÏÈ�°�Ë��mÓË�SËÓÒ«�°º�
mSËäËÓÓº®��Ë²Óºãº�ÒÒ�Ò�ÒÓÓºmÈ�Ò®��m©°º}º�º�}È�Ë°�mÈ
Ò�¹ºm©	ËÓÒ«��SºmÓ«�¹SºË}�ÒSºmÈÓÒ«�
iº¹ºãÓÒ�Ëã
Ó��� ÒÓÁºSäÈ�Ò�� Ò� Òãã�°�SÈ�ÒÒ� äºÎÓº

¹ºã��Ò�
�¹º�È�SË°��ZZZ�VKDUSVPH�FRP

¨´®°¬ ¶¨¿



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

*�&217(176� *

)RU�IRUHLJQ�VXEVFULEHUV�

-RLQWãVWRFN�FRPSDQ\�0.ã3HULRGLFD��(ãPDLO��LQIR#SHULRGLFDOV�UX� 7HO��������������ã������)D[��������������ã����

7KH�MRXUQDO�ERXJKW�VLQFH�QRYHPEHU������
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(ãPDLO��LW#QRYWH[�UX�� KWWS���ZZZ�PLFURV\VWHPV�UX
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'HGNRY�*� 9���.\DVRY�$� $���'HGNRYD�(� *��2Q�WKH�6OLGLQJ
)ULFWLRQ�DQG�+HDW�([FKDQJH�%HWZHHQ�1DQRVWUXFWXUHV���������������������������� �

6HYHUDO�SUREOHPV�UHODWHG�ZLWK�WKH�QRQFRQWDFW�IULFWLRQ�IRUFHV�DQG�KHDW
WUDQVIHU�LQ�G\QDPLF�FRQWDFWV�EHWZHHQ�D�SUREH�RI�DWRPLF�IRUFH�PLFURVFRSH
DQG�WKH�VDPSOH�VXUIDFH�DUH�FRQVLGHUHG�WKHRUHWLFDOO\��ZKHQ�WKH�SUREH�LV�LQ
RVFLOODWLQJ�PRWLRQ�LQ�QRUPDO�WR�WKH�VXUIDFH�GLUHFWLRQ��,W�LV�VKRZQ�WKDW�DW
VXFK�PRWLRQ�WKH�YDQ�GHU�:DDOV�IULFWLRQ�IRUFHV�DUH�WZLFH�JUHDWHU�WKDQ�DW�ODWHUDO
PRWLRQ��ZKLOH� WKH�FRUUHVSRQGLQJ�KHDW� WUDQVIHU�PHGLDWHG�E\�HYDQHVFHQW
HOHFWURPDJQHWLF�ILHOGV�KDV�DQ�RVFLOODWLQJ��YHORFLW\�SURSRUWLRQDO��FRQWULEX�
WLRQ��EHLQJ�ZHDNO\�GHSHQGHQW�RQ�WHPSHUDWXUH��$OVR��ZH�DQDO\]H�UROH�RI�WKH
DGVRUELQJ�ILOPV�RQ�IULFWLRQ�DQG�KHDW�WUDQVIHU��,W�LV�VKRZQ�WKDW�WKH�ILOP�SUHV�
HQFH�PD\�LQFUHDVH�GHFUHDVH�WKH�IULFWLRQ�DQG�KHDW�IOX[�E\�VHYHUDO�RUGHUV�RI
PDJQLWXGH�DW�FHUWDLQ�FRQGLWLRQV��)LQDOO\��XVLQJ�D�PRGHO�RI�VHPLLQILQLWH�KR�
PRJHQLRXV�URG�ZH�KDYH�FDOFXODWHG�WKH�WHPSHUDWXUH�GLVWULEXWLRQ�DORQJ�WKH
KHLJKW�RI�WKH�URG�EHLQJ�LQ�G\QDPLF�FRQWDFW�ZLWK�WKH�KHDWHG�VDPSOH�VXUIDFH�
7KH�QHHGHG�WLPH�IRU�WKH�HTXLOLEULXP�WR�EH�VHWWOHG�LV�GHWHUPLQHG�

9DODNK�0� <D���']KDJDQ�9� 1���.UDVLOQLN�=� )���/\WY\Q�2� 6���/REDQRY�
'� 1���1RYLNRY�$� 9���<XNK\PFKXN�9� $��7KH�3HFXOLDULWLHV
RI�WKH�*URZWK�RI�6HOI�,QGXFHG�6L*H�,VODQGV�RQ�6L*H�%XIIHU ������������������� �

$�VWXG\�RI�VHOI�LQGXFHG�6L*H�QDQRLVODQGV��JURZQ�E\�PROHFXODU�EHDP
HSLWD[\�RQ�6L�DQG�6L���*H����EXIIHU�OD\HUV��LV�SHUIRUPHG�E\�XVLQJ�DWRPLF
IRUFH�PLFURVFRS\�DQG�5DPDQ�VSHFWURVFRS\��7KH�LQIOXHQFH�RI�6L���*H���
EXIIHU�OD\HU�RQ�WKH�PRUSKRORJ\�DQG�VWUXFWXUDO�SDUDPHWHUV�RI�WKH�LVODQGV�LV
VKRZQ��7KH�YDOXHV�RI�FRPSRVLWLRQ��VWUDLQ�DQG�GHJUHH�RI�UHOD[DWLRQ�RI�WKH
LVODQGV�GXH�WR�WKHLU�WKUHH�GLPHQVLRQDOLW\�DUH�GHWHUPLQHG�IRU�WKH�LVODQGV
JURZQ�RQ�ERWK�6L�DQG�6L���*H����EXIIHUV�

$OHNVHHY�3� $��6WURQJO\�&RUUHODWHG�(OHFWURQ�6\VWHPV��;�5D\
DQG�1HXWURQ�6SHFWURVFRS\ �������������������������������������������������������������� ��

7KH�DGYDQWDJHV�RI�WKH�FRPELQHG�XVDJH�RI�FRPSOHPHQWDU\�PHWKRGV
OLNH�;�UD\� DQG�QHXWURQ� VSHFWURVFRSHV� IRU� WKH�SK\VLFDO� VWXGLHV�RI� UDUH�
HDUWK�EDVHG�V\VWHPV�ZLWK�VWURQJ�HOHFWURQ�FRUUHODWLRQ�DUH�GLVFXVVHG��6RPH
UHFHQW�H[SHULPHQWDO�GDWD�DUH�SUHVHQWHG�DORQJ�ZLWK�SK\VLFDO�PRGHOV�IRU�D
W\SLFDO�UHSUHVHQWDWLYHV�RI�WKLV�FODVV�RI�PDWHULDO�

%\VWURY�6� *��3HFXOLDULWLHV�RI�/RFDO�&KHPLFDO�6XUIDFH�6WUXFWXUH�RI�%ORFN�
&RSRO\PHU�36��3(2���6WXGLHG�E\�0HDQV�RI�$)0�DQG�;36 �������������� ��

,Q�WKH�SDSHU�SUHVHQWHG�JLYHQ�DUH�WKH�UHVXOWV�RI�WKH�LQYHVWLJDWLRQ�RI�WKH
ORFDO�FKHPLFDO�VXUIDFH�VWUXFWXUH�RI�WKH�EORFN�FRSRO\PHU�36��3(2����ERWK
LQLWLDO�DQG�WKHUPR�WUHDWHG�E\�;36�DQG�$)0��3����17�0'7�DSSDUDWXV��
7KH�VXUIDFH�PRUSKRORJ\�FKDQJHV�LQ�WKH�EORFN�FRSRO\PHU�DIWHU�WKH�DQQHDO�
LQJ�DUH�GHVFULEHG��&RPSXWDWLRQDO�VWUXFWXUDO�PRGHOV�IRU�WKH�SRO\PHUV�XQ�
GHU�LQYHVWLJDWLRQ�DUH�SUHVHQWHG��7KH�GLVWULEXWLRQDO�PDSV�GHOLPLWDWLQJ�WKH
DUHDV�ZLWK�GLIIHUHQW�FKHPLFDO�QDWXUH�VFDWWHUHG�DORQJ�WKH�VXUIDFHV�RI�WKH�LQ�
YHVWLJDWHG�PDWHULDOV�DUH�DOVR�EHHQ�JLYHQ�

.R]ORY�$� *��0RGHOOLQJ�RI�7HPSHUDWXUH�'LVWULEXWLRQ�LQ�D�7KHUPDO
0LFURDFFHOHURPHWHU�ZLWK�,QHUWLDO�0DVV���������������������������������������������� ��

$Q�DQDO\WLFDO�PHWKRG�LV�SUHVHQWHG�WKDW�DOORZV�RQH�WR�GHWHUPLQH�WKH
VWHDG\�VWDWH� WHPSHUDWXUH� GLVWULEXWLRQ� LQ� D� WKHUPDO�PLFURDFFHOHURPHWHU
ZLWK�LQHUWLDO�PDVV��,Q�WKH�WKHUPDO�PLFURDFFHOHURPHWHU��WKH�DFWLYH�GRPDLQ
LQ�ZKLFK�EDVLF�WKHUPDO�SURFHVVHV�WDNH�SODFH�LV�PDUNHG�RXW��7KLV�GRPDLQ
LV�VXEVWLWXWHG�E\�WKH�HTXLYDOHQW�GRPDLQ�ZKLFK�LV�GLYLGHG�LQWR�VRPH�UHF�
WDQJXODU�UHJLRQV�ZLWK�KRPRJHQHRXV�SDUDPHWHUV��7KH�WHPSHUDWXUH�GLVWUL�
EXWLRQ�LQ�WKH�UHJLRQV�LV�REWDLQHG�ZLWK�WKH�)RXULHU�PHWKRG��7KH�SDUDPHWHUV
FKDUDFWHULVLQJ�WKHUPDO�FRQGXFWLRQ�SURFHVVHV�EHWZHHQ�DGMDFHQW�UHJLRQV�DUH
IRXQG�XVLQJ�DGMRLQW�ERXQGDU\�FRQGLWLRQV��%DVHG�RQ�WKH�SUHVHQWHG�PHWKRG
WKH�WHPSHUDWXUH�GLVWULEXWLRQ�LQ�WKH�FRQFUHWH�WKHUPDO�PLFURDFFHOHURPHWHU
DQG�WKH�GHSHQGHQFH�RI�WKH�WHPSHUDWXUH�LQ�WKH�VLWH�ZKHUH�WKH�KRW�MXQFWLRQV
RI�WKHUPRFRXSOHV�DUH�ORFDWHG�RQ�WKH�JDS�EHWZHHQ�WKH�PRYLQJ�HOHPHQW�DQG
WKH�WKHUPDOO\�LVRODWHG�VWUXFWXUH�DUH�GHWHUPLQHG�

'U\DNKOXVKLQ�9� )���*DLNRYLFK�.� 3���/HYLFKHY�9� 9���0LVKNLQ�9� 3�
)LQH�$QDO\VLV�RI�(PLVVLRQ�6SDWLDO�6WUXFWXUH�RI�7ZR�&RORU�6HPLFRQGXFWRU
/DVHU�LQ�1HDU�)LHOG�=RQH��������������������������������������������������������������� ��

,Q�ZRUN�WKH�VSDWLDO�GLVWULEXWLRQ�RI�UDGLDWLRQ�PRGHV�RI�WZR�FRORU�VHPL�
FRQGXFWRU�ODVHU�LQ�QHDU�ILHOG�]RQH�LV�VWXGLHG��7KH�DWWUDFWLYH�SURSHUW\�RI
WKLV�ODVHU�LV�SRVVLELOLW\�RI�JHQHUDWLRQ�RI�WHUDKHUW]�RVFLOODWLRQ�ZLWK�KHOS�RI
PL[LQJ�RI�WZR�GLIIHUHQW�PRGHV�RI�ODVHU�UDGLDWLRQ��7KH�PDSSLQJ�RI�ODVHU�UD�
GLDWLRQ�XVLQJ�QHDU�ILHOG�RSWLFDO�PLFURVFRS\�LV�REWDLQHG��7KH�SUREH�WUDQVIHU
IXQFWLRQ�ZDV�XVHG�WR�LPSURYH�WKH�UHVROXWLRQ�RI�LPDJHV�IURP�WKH�VROXWLRQ
RI�FRUUHVSRQGLQJ��'�FRQYROXWLRQ�HTXDWLRQ�REWDLQHG�E\�HPSOR\LQJ� WKH
7LNKRQRY�V�PHWKRG�RI�JHQHUDOL]HG�GLVFUHSDQF\�

3RGXUHWV�.� 0���3RJRUHO\�'� .���0DQXVKNLQ�$� $���1HGRUH]RY�9� *���
6RPHQNRY�9� $���6FKHWLQNLQ�6� $��5HIUDFWLRQ�,PDJLQJ�IRU�0HGLFLQH�DQG�
0DWHULDOV�6FLHQFH�DW�WKH�.XUFKDWRY�6\QFKURWURQ�5DGLDWLRQ�6RXUFH �������� ��

([SHULPHQWV�RQ�WKH�UHIUDFWLRQ�LPDJLQJ�ZKLFK�ZHUH�FDUULHG�RXW�DW�WKH
.XUFKDWRY� 6\QFKURWURQ� 5DGLDWLRQ� 6RXUFH� DUH� GHVFULEHG�� 7KH� UHVXOWV
GHPRQVWUDWH�WKH�SRVVLELOLWLHV�RI�WKH�PHWKRG�IRU�QRQGHVWUXFWLYH�WHVWLQJ�DQG
PHGLFDO� GLDJQRVWLFV�� ([SHULPHQWV� RQ� WKH� UHIUDFWLRQ� LPDJLQJ� RI� WKH
DFFUHGLWDWLRQ�PDPPRJUDSKLF�SKDQWRP�ZHUH�FDUULHG�RXW��,W�LV�VKRZQ�WKDW
WKH�XVH�RI�WKH�UHIUDFWLRQ�LPDJLQJ�PHWKRG�ZLOO�HQKDQFH�VLJQLILFDQWO\�WKH
VHQVLWLYLW\�RI�PDPPRJUDSKLF�H[DPLQDWLRQ�

.DVKWDQNLQ�,� $���*XULQ�1� 7��3KRWRVHQVLWLYH�%LSRODU�6LOLFRQ�1�VKDSHG
'HYLFHV�ZLWK�*XLGHG�,�9�&KDUDFWHULVWLFV ������������������������������������������� ��

7KH�QHZ�SKRWRVHQVLWLYH�ELSRODU�VLOLFRQ�1�VKDSHG�GHYLFHV�ZLWK�JXLGHG
,�9�FKDUDFWHULVWLFV�DUH�GLVFXVVHG�LQ�WKLV�SDSHU��7KH�PRGXODWLRQ�RI�LQIUDUHG
UDGLDWLRQ�FDXVHV�WKH�LQFUHDVLQJ�RU�GHFUHDVLQJ�WR�QXOO�RI�WKH�PD[�FXUUHQW�LQ
WKH�RXWSXW�,�9�FKDUDFWHULVWLFV��7KH�UHVXOWV�RI�PRGHOLQJ�FRUUHVSRQG�WR�H[�
SHULPHQWDO�GDWD�
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