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ÓÈ�ÒÓÈ«� °� ����� ���� ¹ãÈÓÒS�Ë�°«� m©�ËãÒ�
� Ë�Ë
��� äãS���ºãã��kÓÈãº�Ò�Ó©Ë�¹Sº�SÈää©�¹SÒÓ«�©
pmSº¹Ë®°}Òä�°º�Ïºä��Ð¹ºÓÒË®��zÒ�ÈËä��rSÈÏÒãÒ�
Ë®�Ò�S«�ºä��S��Ò²�°�SÈÓ�
{�3º°°ÒÒ�SÈº�©�¹º�SÈÏ¯Èº�}Ë�ÓÈÓº�Ë²Óºãº�Ò®

ÓÈ�È�©�Ë�Ë����ãË��ÓÈÏÈ���Óº�°ãÈº�ÁÒÓÈÓ°Ò¯���°«
Ò�mË���°«��ºã
}º�m�SÈä}È²�º�SÈ°ãËm©²�¹Sº�SÈää�
z ÓÈ°�º«�Ëä��mSËäËÓÒ�ÓÈÏSËãÈ�ÓËº²º�Òäº°�
�ÁºS�

3È°°äÈ�SÒmÈ��°«�mº¹Sº°©��Ë²Óºãº�Ò�Ë°}º®�SËmºã��
�ÒÒ�Ò�SºãÒ�ÓÈÓº�Ë²Óºãº�Ò®�m�SÈÏmÒ�ÒÒ��Ë²Óºãº�Ò�Ë°}º�º
}ºä¹ãË}°È�3º°°ÒÒ

� ®²¥µ®«®£¨¨�¨�§®¤®¢ ¿�¬¨ª°®±ª®¯¨¿
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�¡¢ ËÔÈÌÎÂ�±��¬��È�ÄÐ�� ��3ÀÇÂÈÒÈÅ�Â�3ÎÑÑÈÈ�SÀÁÎÒ�Â�ÎÁËÀÑÒÈ�ÍÀÍÎÒÅÕÍÎËÎÃÈÉ

äÒSºmÈÓÒ«�¹Sº�SÈää©�º�ËÁË�Ë¯Èã
Óº�º�äÈ°	�ÈÈ
°���Ë�ºä�¹SÒÏÓÈÓÒ«�mÈÎÓº®�SºãÒ�ÓÈÓº�Ë²Óºãº�Ò®
ÓÈ�°Èäºä�m©°º}ºä��º°��ÈS°�mËÓÓºä��SºmÓË�
bÒSº}ºäÈ°	�ÈÓºË�Ò�°}ººS�ÒÓÒSºmÈÓÓºË�SÈÏ�

mËS�©mÈÓÒË�ÓÈ�ÈÏË�°��Ë°�m���Ë�º�ÏÈ�ËãÈ�SÈº��m
ºãÈ°�Ò�ÓÈÓº�Ë²Óºãº�Ò®�¹ºÏmºãÒ��3º°°ÒÒ�mº°°�È�
ÓºmÒ�
�Ò�¹º��ËSÎÒmÈ�
�¹ÈSÒ�Ë��°�mË���ÒäÒ��º°��
�ÈS°�mÈäÒ�m�ÓÈ�}Ë�Ò��Ë²ÓÒ}Ë��SË°�S°º��Ò�ªÓËS�º°Ë�
SËÎËÓÒÒ�� m� °ºÏ�ÈÓÒÒ� ª}ºãº�Ò�Ë°}Ò� È�È¹�ÒSºmÈÓ�
Ó©²�¹SºÒÏmº�°�m��m�Ï�SÈmºº²SÈÓËÓÒÒ�Ò�¹SºÒÏmº��
°�mË�¹Sº��}�ºm�¹Ò�ÈÓÒ«���SºmÓË�ÎÒÏÓÒ�ÓÈ°ËãËÓÒ«�
È��È}ÎË�ºË°¹Ë�Ò��ÓËº²º�Òä©®��SºmËÓ
�ººSºÓº�
°¹º°ºÓº°�Ò�Ò�ËÏº¹È°Óº°�Ò��º°��ÈS°�mÈ�
sÈÓº�Ë²Óºãº�ÒÒ�äº���� °�È�
�äº�Ó©ä�ÒÓ°�S��

äËÓ�ºä� ÒÓ�Ë�SÈ�ÒÒ� �Ë²Óºãº�Ò�Ë°}º�º� }ºä¹ãË}°È
3º°°ÒÒ�m�äËÎ��ÓÈSº�Ó©®�S©Óº}�m©°º}Ò²��Ë²Óºãº�
�Ò®��ÓÈ�ËÎÓº�º�ºË°¹Ë�ËÓÒ«�}ºÓ}�SËÓ�º°¹º°ºÓº�
°�Ò�º�Ë�Ë°�mËÓÓº®�¹Sº��}�ÒÒ�
3ÈÏSÈº�}È�Ò��°¹Ë	ÓºË�º°mºËÓÒË�Óºm©²��Ë²Óº�

ãº�Ò�Ë°}Ò²�mºÏäºÎÓº°�Ë®�¹º�SË�Ë��}ººS�ÒÓÈ�ÒÒ
�Ë«�Ëã
Óº°�Ò�ÓÈ��º°��ÈS°�mËÓÓºä��SºmÓË�m°Ë²���È�
°�ÓÒ}ºm�ÓÈÓº�Ë²Óºãº�Ò�Ë°}Ò²�¹SºË}�ºm��Ò²�m°Ë°�º�
SºÓÓË�º�ºË°¹Ë�ËÓÒ«��¹SÈmºmº�º��SË°�S°Óº�º��ÁÒ�
ÓÈÓ°ºmº�ª}ºÓºäÒ�Ë°}º�º�� }È�Sºmº�º��� È}�ÒmÓº®
�º°��ÈS°�mËÓÓº®� ¹º��ËSÎ}Ò� º�Ë�Ë°�mËÓÓº®� ¹Sº�
��}�ÒÒ�ÓÈ�mÓ��SËÓÓËä�Ò�mÓË	ÓËä�S©Ó}È²�
nºSäÒSºmÈÓÒË�Ò�SËÈãÒÏÈ�Ò«�È}�ÒmÓº®��º°��ÈS�

°�mËÓÓº®�¹ºãÒ�Ò}Ò�m�ºãÈ°�Ò�ÓÈÓº�Ë²Óºãº�Ò®�¹º�
ÏmºãÒ�� °� m©°º}º®� ªÁÁË}�ÒmÓº°�
�� Ò°¹ºã
ÏºmÈ�

ÒÓ�ËããË}��Èã
Ó©®�Ò�ÓÈ��Óº��Ë²ÓÒ�Ë°}Ò®�¹º�ËÓ�ÒÈã
°�SÈÓ©�m�ÒÓ�ËSË°È²�SÈÏmÒ�Ò«�ÓÈ�}Ò��¹SºÒÏmº�°�mÈ�
Ï�SÈmºº²SÈÓËÓÒ«��ª}ºãº�ÒÒ��ºSÈÏºmÈÓÒ«�Ò�ºË°¹Ë�
�ËÓÒ«�ÓÈ�ÒºÓÈã
Óº®�ËÏº¹È°Óº°�Ò�3º°°ÒÒ�
{�°�È�
Ë�Ò°¹ºã
Ï���°«�°ãË����ÒË��ËSäÒÓ©�

z ÓÈÓº�Ë²Óºãº�Ò«� Û� °ºmº}�¹Óº°�
� äË�º�ºm� Ò
¹SÒËäºm�� ºË°¹Ë�ÒmÈ��Ò²� mºÏäºÎÓº°�
� }ºÓ�
�SºãÒS�Ëä©ä�ºSÈÏºä� °ºÏ�ÈmÈ�
� Ò�äº�ÒÁÒ�Ò�
SºmÈ�
� º�Ë}�©�� m}ã��È��ÒË� }ºä¹ºÓËÓ�©� °
SÈÏäËSÈäÒ�äËÓËË�����Óä��ÒäË��ÒË�¹SÒÓ�Ò¹Ò�
Èã
Óº�Óºm©Ë�}È�Ë°�mÈ�Ò�¹ºÏmºã«��ÒË�º°��Ë°��
mã«�
�Ò²�ÒÓ�Ë�SÈ�Ò��m�¹ºãÓº�ËÓÓº�Á�Ó}�ÒºÓÒ�
S���ÒË�°Ò°�Ëä©�ºã
	Ë�º�äÈ°	�ÈÈ�

z ÓÈÓºäÈ�ËSÒÈã©� Û� äÈ�ËSÒÈã©�� °º�ËSÎÈ�ÒË
°�S�}��SÓ©Ë�ªãËäËÓ�©���ËºäË�SÒ�Ë°}ÒË�SÈÏäË�
S©�}º�ºS©²�²º�«�©�m�º�Óºä�ÒÏäËSËÓÒÒ�ÓË�¹SË�
m©	È�������Óä��Ò�ºãÈ�È��ÒË�}È�Ë°�mËÓÓº�Óº�
m©äÒ� °mº®°�mÈäÒ�� Á�Ó}�ÒºÓÈã
Ó©äÒ� Ò� ª}°�
¹ã�È�È�ÒºÓÓ©äÒ�²ÈSÈ}�ËSÒ°�Ò}ÈäÒ�

z ÓÈÓº°Ò°�ËäÓÈ«��Ë²ÓÒ}È�Û�¹ºãÓº°�
��ÒãÒ��È°�
�Ò�Óº�°ºÏ�ÈÓÓ©Ë�ÓÈ�º°ÓºmË�ÓÈÓºäÈ�ËSÒÈãºm�Ò
ÓÈÓº�Ë²Óºãº�Ò®� Á�Ó}�ÒºÓÈã
Óº� ÏÈ}ºÓ�ËÓÓ©Ë
°Ò°�Ëä©�Ò� �°�Sº®°�mÈ�� ²ÈSÈ}�ËSÒ°�Ò}Ò�}º�ºS©²
}ÈS�ÒÓÈã
Ó©ä�ºSÈÏºä�º�ãÒ�È��°«�º��¹º}ÈÏÈ�Ë�
ãË®� °Ò°�Ëä� Ò� �°�Sº®°�m� ÈÓÈãº�Ò�Óº�º� ÓÈÏÓÈ�Ë�
ÓÒ«��°ºÏ�ÈÓÓ©²�¹º��SÈ�Ò�ÒºÓÓ©ä��Ë²Óºãº�Ò«ä�

k}��Èã
Óº°�
�Ò�mÈÎÓº°�
��}ÈÏÈÓÓ©²�SÈº��º¹�
SË�ËãÒãÒ�ÓËº²º�Òäº°�
�m}ã��ËÓÒ«�ÓÈ��Ó©²�ÓÈ�
¹SÈmãËÓÒ®��°m«ÏÈÓÓ©²�°�ÓÈÓº�Ë²Óºãº�Ò«äÒ��m��Ë�
SË�ËÓ
�}SÒ�Ò�Ë°}Ò²��Ë²Óºãº�Ò®�3º°°Ò®°}º®�nË�Ë�
SÈ�ÒÒ�� ��mËSÎ�ËÓÓ©®� �SËÏÒ�ËÓ�ºä� 3º°°Ò®°}º®
nË�ËSÈ�ÒÒ�
cÈÏ¯Èº�}È� Ò� ¹¯ÒäËÓËÓÒË� ÓÈÓº�Ë²Óºãº�Ò®

Ò °m«ÏÈÓÓ©²�°�ÓÒäÒ�ÓÈ¹SÈmãËÓÒ®�ÓÈ�}Ò���Ë²ÓÒ}Ò
Ò�¹SºÒÏmº�°�mÈ�¹ºÏmºã«���º°�Ò�
�°ãË����Ò²�º°�
ÓºmÓ©²��ËãË®�
� m�°ÁËSË�¹ºãÒ�Ò}Ò�

z �}SË¹ãËÓÒË�¹ºÏÒ�Ò®�3º°°ÒÒ�m��S�¹¹Ë��º°��
�ÈS°�m�ãÒ�ËSºm�äÒSºmº�º�SÈÏmÒ�Ò«�

z ¹ºm©	ËÓÒË�SË®�ÒÓ�È�3º°°ÒÒ�m�äËÎ��ÓÈSº��
Óºä�SÈÏ�ËãËÓÒÒ��S��È�

� m�°ÁËSË�ª}ºÓºäÒ}Ò�
z ÒÏäËÓËÓÒË� °�S�}��S©�mÈãºmº�º�mÓ��SËÓÓË�º
¹Sº��}�È�m�°�ºSºÓ���mËãÒ�ËÓÒ«��ºãÒ�ÓÈ�}º�
Ëä}º®�¹Sº��}�ÒÒ�

z ¹ºm©	ËÓÒË�ªÁÁË}�ÒmÓº°�Ò�¹SºÒÏmº�°�mÈ�
z ¹ËSËºSÒËÓ�È�Ò«� Sº°°Ò®°}º�º� ª}°¹ºS�È� °�� m
º°ÓºmÓºä�� °©S
Ëm©²�SË°�S°ºm�ÓÈ�}ºÓË�Ó��
m©°º}º�Ë²Óºãº�Ò�Ó��� ¹Sº��}�Ò�� Ò� �°ã��Ò
¹��Ëä�mÓË�SËÓÒ«�ÓÈÓºäÈ�ËSÒÈãºm�Ò�ÓÈÓº�Ë²�
Óºãº�Ò®� m� �Ë²Óºãº�Ò�Ë°}ÒË� ¹Sº�Ë°°©� Sº°�
°Ò®°}Ò²�¹SË�¹SÒ«�Ò®�

� m�°ÁËSË�ÓÈ�ÒºÓÈã
Óº®�ËÏº¹È°Óº°�Ò�
z ºË°¹Ë�ËÓÒË�ª}ºÓºäÒ�Ë°}º®�Ò��Ë²Óºãº�Ò�Ë�
°}º®�ËÏº¹È°Óº°�Ò�ÓÈ�ÈÏË�	ÒSº}º�º�mÓË�SË�
ÓÒ«�ÓÈÓº�Ë²Óºãº�Ò®�m�äº�Ë¯ÓÒÏÈ�Ò��Ò°¹ºã
�
Ï�Ëäº�º�Ò�°ºÏ�ÈÓÒË�Óºmº�º��ºãËË�ªÁÁË}�Òm�
Óº�º�ºº¯��ºmÈÓÒ«�

z ¹ºm©	ËÓÒË�°�Ë¹ËÓÒ�ËÏº¹È°Óº°�Ò��º°��ÈS°��
mÈ�¹��Ëä�	ÒSº}º�º�mÓË�SËÓÒ«�ÓÈÓº°ËÓ°ºSÒ�
}Ò��ã«�ªÁÁË}�ÒmÓº�º�}ºÓ�Sºã«�¹SÒ°��°�mÒ«
°ãË�ºm�mÏS©m�È�©²�mË�Ë°�m��ÓÈS}º�Ò}ºm��º��
SÈmã«��Ò²�mË�Ë°�m�m��°ãºmÒ«²���SºÏ��ËSSº�
SÒ°�Ò�Ë°}Ò²�È}�ºm���Ë²Óº�ËÓÓ©²�}È�È°�SºÁ�Ò
�S��Ò²�ÁÈ}�ºSºm�mÓË	ÓË�º�mºÏ�Ë®°�mÒ«�

z °ºmËS	ËÓ°�mºmÈÓÒË� ÒäË��Ë�º°«� mººS�ÎË�
ÓÒ«�Ò�°ºÏ�ÈÓÒË�ÓºmºË�mºËÓÓº®�Ò�°¹Ë�ÒÈã
�
Óº®��Ë²ÓÒ}Ò�

� m�°º�ÒÈã
Óº®�°ÁËSË�
z ¹ºm©	ËÓÒË�}È�Ë°�mËÓÓ©²�¹º}ÈÏÈ�ËãË®�ÎÒÏ�
ÓÒ�Ò�ª}ºãº�Ò�Ë°}º®�ËÏº¹È°Óº°�Ò�ÓÈ°ËãËÓÒ«
¹��Ëä�mÓË�SËÓÒ«�m�¹SÈ}�Ò�Ë°}ºË�Ï�SÈmºº²SÈ�
ÓËÓÒË�°Ò°�Ëä��ÒÈ�Óº°�Ò}Ò��ÈÏÒS���Ò²°«�ÓÈ
ÓÈÓº�Ë²Óºãº�Ò«²� Ò� ¹SË�ÓÈÏÓÈ�ËÓÓ©²� �ã«
SÈÓÓË�º� ºÓÈS�ÎËÓÒ«� �«ÎËã©²� Ò� ²SºÓÒ�Ë�
°}Ò²�ÏÈºãËmÈÓÒ®��SÈÓÓ««��ÒÈ�Óº°�Ò}È�SÈ}È�
�Ë¹È�Ò�È��°ËS�Ë�Óº�°º°��Ò°�©²�ÏÈºãËmÈÓÒ®�
ÈããËS�ÒÒ���¹SºÁÒãÈ}�Ò}Ò�Ò�ãË�ËÓÒ«��È��È}ÎË
SÈÏmÒ�ÒË�¹SºÒÏmº�°�mÈ�Óºm©²�¹SË¹ÈSÈ�ÒmÓ©²
ÁºSä�ãË}ÈS°�m�Ò�mÒ�ÈäÒÓºm�

z °ºÏ�ÈÓÒË�Óºm©²�SÈº�Ò²�äË°���ã«�m©°º}º}mÈ�
ãÒÁÒ�ÒSºmÈÓÓº�º� ¹ËS°ºÓÈãÈ� ÒÓÓºmÈ�ÒºÓ�
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Ó©²�¹SË�¹SÒ«�Ò®��°ºÏ�È��Ò²�¹Sº��}�Ò��°
Ò°¹ºã
ÏºmÈÓÒËä�ÓÈÓº�Ë²Óºãº�Ò®�

� m�°ÁËSË�ºSÈÏºmÈÓÒ«�Ò�ÓÈ�}Ò�
z SÈÏmÒ�ÒË�Á�Ó�ÈäËÓ�Èã
Ó©²�¹SË�°�ÈmãËÓÒ®�º
Óºm©²�«mãËÓÒ«²��°�S�}��SË�Ò�°mº®°�mÈ²�ÓÈÓº�
äÈ�ËSÒÈãºm�

z ÁºSäÒSºmÈÓÒË�ÓÈ��Óº�º�°ºº�Ë°�mÈ��¹º��º�
�ºm}È�Ò�¹Ë¯Ë¹º��º�ºm}È�}È�Sºm��ÓÈ�ËãËÓÓ©²�ÓÈ
SË	ËÓÒË�ÓÈ��Ó©²���Ë²Óºãº�Ò�Ë°}Ò²�Ò�¹SºÒÏ�
mº�°�mËÓÓ©²�¹SºãËä�ÓÈÓº�Ë²Óºãº�Ò®��°ºÏ�
�ÈÓÒË�ÓÈÓºäÈ�ËSÒÈãºm�Ò�ÓÈÓº°Ò°�ËäÓº®��Ë²�
ÓÒ}Ò��°��º°�ÒÎËÓÒËä�ÓÈ�ª�º®�º°ÓºmË�äÒSº�
mº�º��SºmÓ«�m�Á�Ó�ÈäËÓ�Èã
Óº®�Ò�¹SÒ}ãÈ��
Óº®�ÓÈ�}È²�

z SÈ°¹Sº°�SÈÓËÓÒË�ÏÓÈÓÒ®�m�ºãÈ°�Ò�ÓÈÓº�Ë²�
Óºãº�Ò®��ÓÈÓºäÈ�ËSÒÈãºm�Ò�ÓÈÓº°Ò°�ËäÓº®
�Ë²ÓÒ}Ò�

wÁÁË}�ÒmÓºË� �º°�ÒÎËÓÒË� ÓÈäË�ËÓÓ©²� �ËãË®
¹º�SË�Ë��°Ò°�ËäÓº�º�¹º�²º�È�}�SË	ËÓÒ���Ëãº�º
S«�È�mÏÈÒäº�m«ÏÈÓÓ©²�ÏÈ�È���º°ÓºmÓ©äÒ�ÒÏ�}º�º�
S©²�«mã«��°«�
z }ººS�ÒÓÈ�Ò«�SÈº��m�ºãÈ°�Ò�°ºÏ�ÈÓÒ«�Ò�¹SÒ�
äËÓËÓÒ«� ÓÈÓº�Ë²Óºãº�Ò®�� ÓÈÓºäÈ�ËSÒÈãºm� Ò
ÓÈÓº°Ò°�ËäÓº®��Ë²ÓÒ}Ò�

z °ºÏ�ÈÓÒË�ÓÈ��Óº��Ë²ÓÒ�Ë°}º®�Ò�ºS�ÈÓÒÏÈ�ÒºÓ�
Óº�ÁÒÓÈÓ°ºmº®�ÈÏ©��¹ºÏmºã«��Ë®�°º²SÈÓÒ�

Ò�SÈÏmÒmÈ�
�ÒäË��Ò®°«�m�3º°°ÒÒ�¹SÒºSÒ�Ë��
Ó©®� ÏÈ�Ëã� m� Ò°°ãË�ºmÈÓÒ«²� Ò� ¹SÒäËÓËÓÒÒ
ÓÈÓº�Ë²Óºãº�Ò®�� SÈÏmÒ�ÒË� ��ÎË�Ó©²� Ò� mÓË�
��ÎË�Ó©²�ÁºÓ�ºm��¹ºº�S«��Ò²�Ò�SÈÏmÒmÈ��
�Ò²�Ò°°ãË�ºmÈÓÒ«�m�ºãÈ°�Ò�ÓÈÓºäÈ�ËSÒÈãºm�Ò
ÓÈÓº�Ë²Óºãº�Ò®� Ò� °�Òä�ãÒ¯���Ò²� m}ãÈ�©
ÒÓmË°�º¯ºm�

z ÁºSäÒSºmÈÓÒË� ÒÓÁSÈ°�S�}��S©� �ã«� ºS�ÈÓÒÏÈ�
�ÒÒ�ªÁÁË}�ÒmÓ©²�Á�Ó�ÈäËÓ�Èã
Ó©²�Ò°°ãË�ºmÈ�
ÓÒ®��¹ºÒ°}È�mºÏäºÎÓ©²�¹SÒäËÓËÓÒ®�Ò²�SËÏ�ã
�
�È�ºm��SÈÏmÒ�Ò«�Óºm©²�ÓÈÓº�Ë²Óºãº�Ò®�Ò�Ò²�©�
°�Sº®�}ºääËS�ÒÈãÒÏÈ�ÒÒ�

z ¹º��ËSÎ}È� äËÎº�SÈ°ãËmº�º� °º�S��ÓÒ�Ë°�mÈ� m
ºãÈ°�Ò� °ºÏ�ÈÓÒ«� ÓÈÓºäÈ�ËSÒÈãºm� Ò� SÈÏmÒ�Ò«
ÓÈÓº�Ë²Óºãº�Ò®�

z ºË°¹Ë�ËÓÒË�ÏÈÒÓ�ËSË°ºmÈÓÓº°�Ò�m�SË	ËÓÒÒ�ÓÈ�
��Ó©²�� �Ë²Óºãº�Ò�Ë°}Ò²� Ò� ¹SºÒÏmº�°�mËÓÓ©²
¹SºãËä�SÈÏmÒ�Ò«�ÓÈÓº�Ë²Óºãº�Ò®�Ò�ÓÈÓºäÈ�Ë�
SÒÈãºm�¹��Ëä�ãÒËSÈãÒÏÈ�ÒÒ�ÓÈãº�ºmº®�¹ºãÒ�
�Ò}Ò��º¹�ÒäÒÏÈ�ÒÒ�ÁÒÓÈÓ°ºmº®�¹ºãÒ�Ò}Ò��°ºÏ�
�ÈÓÒË�°Ò°�Ëä©�ÏÈ�Ò�©�ÒÓ�ËããË}��Èã
Óº®�°º�
°�mËÓÓº°�Ò�

z ¯ÈÏ¯Èº�}È�Ò�mÓË�SËÓÒË�Óºm©²�¹º�²º�ºm�}�º��
�ËÓÒ��°¹Ë�ÒÈãÒ°�ºm�m�ºãÈ°�Ò�ÓÈÓº�Ë²Óºãº�Ò®�

|°ÓºmÓ©Ë�ÓÈ¹SÈmãËÓÒ«�SÈÏmÒ�Ò«�ÓÈÓº�Ë²Óºãº�Ò®�
m 3º°°ÒÒ

sÈÒºãËË�ÏÓÈ�Ò�Ëã
Ó©Ë�¹SÈ}�Ò�Ë°}ÒË�SËÏ�ã
�È�
�©�äº����©�
��º°�Ò�Ó��©�m�°ãË����Ò²�ºãÈ°�«²�

� m� °ºÏ�ÈÓÒÒ� �mËS�º�Ëã
Ó©²� ¹ºmËS²Óº°�Ó©²� Ò
äÓº�º°ãº®Ó©²�ÓÈÓº°�S�}��S�°�ÏÈ�ÈÓÓ©ä�ªãË}�SºÓ�
Ó©ä�°¹Ë}�Sºä�Ò�ÓËº²º�Òä©äÒ�ªãË}�SÒ�Ë°}ÒäÒ�
º¹�Ò�Ë°}ÒäÒ��äÈ�ÓÒ�Ó©äÒ�Ò��S��ÒäÒ�°mº®°�mÈäÒ
°�¹ºäº�
��}ºÓ°�S�ÒSºmÈÓÒ«�Ò²�ÓÈ�È�ºäÓºä��Sºm�
ÓË� �ÓÈ¹SÒäËS�� °SË�°�mÈäÒ� ÏºÓÓº®� ÒÓÎËÓËSÒÒ� Ò
ÒÓÎËÓËSÒÒ�mºãÓºm©²�Á�Ó}�Ò®��Ò�Ò°¹ºã
ÏºmÈÓÒ«
°ºmSËäËÓÓ©²�m©°º}Ò²��Ë²Óºãº�Ò®��SÈÏãÒ�Ó©Ë�äº�
�ÒÁÒ}È�ÒÒ�äºãË}�ã«SÓº�¹��}ºmº®�Ò�äºãË}�ã«SÓº�
²ÒäÒ�Ë°}º®�ª¹Ò�È}°ÒÒ��°ÈäººS�ÈÓÒÏÈ�Ò«��ªãË}�SºÓ�
ÓÈ«�ãÒ�º�SÈÁÒ«���Ë²Óºãº�Ò�Ë°}ÒË�äË�º�©���ÓÓËã
�
Óº®�äÒ}Sº°}º¹ÒÒ��°�¹ºã��ËÓÒËä�m�SËÏ�ã
�È�Ë�¹SÒÓ�
�Ò¹ÒÈã
Óº�Óºm©²�º�Ë}�ºm�Ò�¹SÒºSºm��ã«�Ò°°ãË�
�ºmÈÓÒ®�Ò�SÈÏãÒ�Ó©²�¹SÒãºÎËÓÒ®�Û�°mËS²SË	Ë��
}Ò�� }mÈÓ�ºm©Ë� «ä©�� �º�}Ò� Ò� ÓÒ�Ò�� }mÈÓ�ºm©Ë
}ºÓ�È}�©��È�ºäÓ©Ë�}ãÈ°�ËS©��Áº�ºÓÓ©Ë�}SÒ°�Èã�
ã©��°¹ÒÓ���ÓÓËã
Ó©Ë�°�S�}��S©�
� m�ª}°�SËäÈã
Óº®��ã
�SÈÁÒºãË�ºmº®��w�n��ãÒ�
�º�SÈÁÒÒ�ÓÈ�º°ÓºmË�Ò°¹ºã
ÏºmÈÓÒ«��ãÒÓ©�mºãÓ©�
SÈmÓº®������Óä��ºË°¹Ë�ÒmÈ��Ë®�¹ºäÒäº�°ºÏ�ÈÓÒ«
ÓÈÓºªãË}�SºÓÓ©²�°�¹ËS¹SºÒÏmº�Ò�Ëã
Ó©²�m©�Ò°�
ãÒ�Ëã
Ó©²�°Ò°�Ëä�¹ËSË²º��m�äÒS�È�ºäÓ©²��º�Óº�
°�Ë®����º�ÓËÒÏËÎÓº�°}ÈÎË�°«�ÓÈ�°äËÎÓ©²�ºãÈ°�
�«²�ÏÓÈÓÒ®�Ò�¹SºÒÏmº�°�mÈ�
� m�äÒ}SºªãË}�SºäË²ÈÓÒ}Ë��m�º°ÓºmË�}º�ºSº®�ãË�
ÎÒ��º�Ë�ÒÓËÓÒË�¹ºmËS²Óº°�Óº®�äÒ}SººSÈº�}Ò�
Ò°¹ºã
Ï���Ë®°«�m�äÒ}SºªãË}�SºÓÓº®��Ë²Óºãº�ÒÒ�
°�º�ËäÓº®�ºSÈº�}º®�Ò�¹¯ÒäËÓËÓÒËä�Óºm©²�ÓÈ�
ÓºäÈ�ËSÒÈãºm��ÁÒÏÒ�Ë°}Ò²�ªÁÁË}�ºm�Ò�/,*$��Ë²�
Óºãº�ÒÒ� ÓÈ� º°ÓºmË� °ÒÓ²Sº�SºÓÓº�º� ÒÏã��ËÓÒ«�
ºË°¹Ë�Òm	Ò²�¹SºS©m�m�ºãÈ°�Ò�°ºÏ�ÈÓÒ«�äÒ}Sº�
�mÒ�È�ËãË®��äÒ}SºSºº�ºm��äÒ}SºÓÈ°º°ºm��ã«�äÒ}�
SºÁã�Ò�Ò}Ò��äÒ}Sºº¹�Ò}Ò��°mËS²��m°�mÒ�Ëã
Ó©²
°ËÓ°ºSºm�SÈÏãÒ�Ó©²�ÁÒÏÒ�Ë°}Ò²�mËãÒ�ÒÓ�Û��ÈmãË�
ÓÒ«�� �°}ºSËÓÒ«�� �Ëä¹ËSÈ��S©�� È� �È}ÎË� °ºÏ�ÈÓÒ«
°mËS²äÒÓÒÈ��SÓ©²��°�Sº®°�m��°¹º°ºÓ©²��ËÓËSÒ�
SºmÈ�
�ªÓËS�Ò���¹Sºmº�Ò�
�äºÓÒ�ºSÒÓ��º}S�ÎÈ��
�Ë®�°SË�©��¹ËSË�mÒ�È�
°«��ÓÈ}È¹ãÒmÈ�
�Ò�¹ËSË�È�
mÈ�
� ÒÓÁºSäÈ�Ò��� º°��Ë°�mã«�
� º¹SË�ËãËÓÓ©Ë
mºÏ�Ë®°�mÒ«�¹º�ÏÈãºÎËÓÓº®�¹Sº�SÈääË�ÒãÒ�}ºäÈÓ�
�Ë����äÓÈ«�¹©ã
���äÒ}SºSºº�©��
� m� }ºÓ°�S�ÒSºmÈÓÒÒ� äºãË}�ã«SÓ©²� �°�¯º®°�m
�ÓÈÓºäÈ	ÒÓ�Ò� ÓÈÓº�mÒ�È�ËãË®�� �°�Sº®°�m� SÈ°¹º�
ÏÓÈmÈÓÒ«�Ò�²SÈÓËÓÒ«�ÒÓÁºSäÈ�ÒÒ��Ò�m�°ºÏ�ÈÓÒÒ
ÓÈÓº°�S�}��S�� m� }º�ºS©²� Sºã
� Á�Ó}�ÒºÓÈã
Ó©²
ªãËäËÓ�ºm�m©¹ºãÓ«���º��Ëã
Ó©Ë�äºãË}�ã©��{�¹ËS�
°¹Ë}�ÒmË� ª�º� ¹ºÏmºãÒ�� Ò°¹ºã
ÏºmÈ�
� ¹SÒÓ�Ò¹©
¹SÒËäÈ�Ò�ºSÈº�}Ò�ÒÓÁºSäÈ�ÒÒ��SËÈãÒÏ�Ëä©Ë�m
Òºãº�Ò�Ë°}Ò²� º�Ë}�È²� �äºãË}�ã«SÓÈ«� ªãË}�Sº�
ÓÒ}È��
� m�SÈÏÓººSÈÏÓºä�¹SÒäËÓËÓÒÒ�Á�ããËSËÓº¹º�º�
Ó©²�äÈ�ËSÒÈãºm�Ò�ÓÈÓº�S�º}��ºãÈ�È��Ò²�S«�ºä
º°º©²�²ÈSÈ}�ËSÒ°�Ò}��m}ã��È«�²ÒäÒ�Ë°}���°�º®�
}º°�
�� m©°º}ÒË� ¹Sº�Óº°�
�� ÎË°�}º°�
�� ��ÈSÓ��
m«Ï}º°�
��ªãË}�Sº��Ò��Ë¹ãº¹Sºmº�Óº°�
��{�ÏÈmÒ°Ò�
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äË�SÒÒ�Á�ããËSËÓ©�Ò�ÓÈÓº�S�}Ò�äº����©�
��Ò�
ªãË}�SÒ}ÈäÒ��¹ºã�¹Sºmº�ÓÒ}ÈäÒ��ºãÈ�È�
�äË�Èã�
ãÒ�Ë°}º®� Ò� m©°º}º�Ëä¹ËSÈ��SÓº®� °mËS²¹Sºmº�Ò�
äº°�
���w�Ò�°mº®°�mÈ�m�°º�Ë�ÈÓÒÒ�°�ÓÈÓºäÈ°	�È�
Óº®��ËºäË�SÒË®��ËãÈ���Ò²�¹º��Ò�Ò�ËÈã
Ó©äÒ��ã«
ÒÏ�º�ºmãËÓÒ«�ªãË}�SÒ�Ë°}Ò²�¹Sºmº�ºm�� °mËS²¹Sº�
mº�«�Ò²�°ºË�ÒÓËÓÒ®�ÒãÒ��Ëã©²��°�Sº®°�m��}º�º�
S©Ë�°�¹ºãÓ©ä�º°ÓºmÈÓÒËä�äºÎÓº�ÓÈÏmÈ�
�ÒÏ�ËãÒ«�
äÒ� äºãË}�ã«SÓº®� ªãË}�SºÓÒ}Ò�� ��ãËSº�Ó©Ë� ÓÈ�
Óº�S�}Ò�Ò°¹ºã
Ï���°«��È}ÎË�m�}È�Ë°�mË�Ò�ºã
�È�
�©²���¹ºm�°}ÈÓÒS���Ò²�ÏºÓ�ºm©²�äÒ}Sº°}º¹ºm��m
�Ò°¹ãË«²� °� ¹ºãËmº®� ªäÒ°°ÒË®�� m©°º}º¹Sº�Ó©²
}ºä¹ºÏÒ�ÒºÓÓ©²� äÈ�ËSÒÈãÈ²�� ªãË}�SºÓÓ©²� �°��
Sº®°�mÈ²��m�mº�ºSº�Óº®�ªÓËS�Ë�Ò}Ë�m�}È�Ë°�mË�}ºÓ�
�Ë®ÓËSºm��ã«�²SÈÓËÓÒ«�mº�ºSº�È�
� m�°ºÏ�ÈÓÒÒ�Óºm©²�}ãÈ°°ºm�ÓÈÓºäÈ�ËSÒÈãºm�Ò�ÓÈ�
Óº°�S�}��S��m}ã��È«�
z Áº�ºÓÓ©Ë�}SÒ°�Èãã©��¹ºmË�ËÓÒË�°mË�È�m�}º�º�
S©²�°SÈmÓÒäº�°�¹ºmË�ËÓÒËä�ªãË}�SºÓºm�m�¹ºã��
¹Sºmº�ÓÒ}È²��sÈ�Ò²�º°ÓºmË�mºÏäºÎÓº�°ºÏ�ÈÓÒË
¹SÒºSºm� °� ©°�Sº�Ë®°�mÒËä� ºãËË� m©°º}Òä�
�Ëä���¹ºã�¹Sºmº�ÓÒ}ºm©²�ÈÓÈãº�ºm�

z SÈÏ�¹ºS«�º�ËÓÓ©Ë�ÓÈÓº}SÒ°�ÈããÒ�Ë°}ÒË�°SË�©
�ã«�ãÈÏËSÓº®��ËÓËSÈ�ÒÒ�Ò�¹ºã��ËÓÒ«�ãÈÏËSÓ©²
�Ò°¹ãËËm�°�ºãËË�m©°º}º®�«S}º°�
���ÓÈ��Û��¹º�
S«�}È� m©	Ë�� �Ëä� ÓÈ� º©�Ó©²� °mË�º�Òº�È²�� Ò
ºã
	Òä���ãºä�ºÏºSÈ�

z Á�Ó}�ÒºÓÈã
Ó���}ËSÈäÒ}��ÓÈ�º°ÓºmË�ãÒ�ÒËm©²
°ºË�ÒÓËÓÒ®� �ã«� �mËS�º�Ëã
Ó©²� �º¹ãÒmÓ©²� ªãË�
äËÓ�ºm��¹ËSËÏÈS«ÎÈËä©²��mËS�º�Ëã
Ó©²�Ò°�º�ÓÒ�
}ºm��º}È��°ËÓ°ºSºm��ÈÏºm©²�Ò�ÎÒ�}Ò²�°SË���ã«
SÈº�©�m�ÎË°�}Ò²��Ë²Óºãº�Ò�Ë°}Ò²��°ãºmÒ«²�

z }mÈÏÒ}SÒ°�ÈããÒ�Ë°}ÒË� ÓÈÓºäÈ�ËSÒÈã©�� ºãÈ�
�È��ÒË��ÓÒ}Èã
Ó©ä�°º�Ë�ÈÓÒËä�¹ºm©	ËÓÓº®
¹Sº�Óº°�Ò�� ÓÒÏ}º�º� }ºªÁÁÒ�ÒËÓ�È� �SËÓÒ«� Ò
�ËSäº°�ÈÒã
Óº°�Ò����º��ËãÈË��Ò²�¹ËS°¹Ë}�Òm�
Ó©äÒ� �ã«� Ò°¹ºã
ÏºmÈÓÒ«� m� äÈ	ÒÓº°�SºËÓÒÒ�
Èã
�ËSÓÈ�ÒmÓº®�Ò�mº�ºSº�Óº®�ªÓËS�Ë�Ò}Ë�

z }ºÓ°�S�}�ÒºÓÓ©Ë� ÓÈÓº°�¯�}��¯Ó©Ë� �mË¯�©Ë
Ò ¹¯º�Ó©Ë�°¹ãÈm©��ã«�̄ ËÎ��Ò²�ÒÓ°�¯�äËÓ�ºm�°
¹ºm©	ËÓÓº®�ÒÏÓº°º°�º®}º°�
��Ò���È¯Óº®�m«Ï�
}º°�
��� È� �È}ÎË� ÓÈÓº°�¯�}��¯Ó©Ë� ÏÈ�Ò�Ó©Ë
�Ë¯äº��Ò�}º¯¯ºÏÒºÓÓº°�º®}ÒË�¹º}¯©�Ò«�

z ¹ºãÒäË¯Ó©Ë� }ºä¹ºÏÒ�©� °� ÓÈ¹ºãÓÒ�Ëã«äÒ� ÒÏ
ÓÈÓº�È°�Ò��Ò�ÓÈÓº�¯�º}��ºãÈ�È��Ò²�¹ºm©�
	ËÓÓº®�¹Sº�Óº°�
��Ò�ÓÒÏ}º®�mº°¹ãÈäËÓ«Ëäº�
°�
��

z Òº°ºmäË°�Òä©Ë� ÓÈÓºäÈ�ËSÒÈã©� �ã«� °ºÏ�ÈÓÒ«
Ò°}�°°�mËÓÓº®�}ºÎÒ��¹SÒÓ�Ò¹ÒÈã
Óº�Óºm©²��Ò�
¹ºm�¹ËSËm«Ïº�Ó©²�äÈ�ËSÒÈãºm�°�ÈÓ�ÒäÒ}SºÓº®�
¹Sº�ÒmºmÒS�°Óº®� Ò� ¹Sº�Òmºmº°¹ÈãÒ�Ëã
Óº®� È}�
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z ÓÈÓºSÈÏäËSÓ©Ë� ¹ºSº	}Ò� °� ¹ºm©	ËÓÓº®� ¹º�
mËS²Óº°�Óº®�ªÓËS�ÒË®��m��ºä��Ò°ãË�äÈ�ÓÒ�Ó©Ë�
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S���Ò²��ÈÓ�ÒÁSÒ}�ÒºÓÓ©²��°ËãË}�ÒmÓ©²��¹Sº�
°mË�ã«��Ò²�¹º}S©�Ò®�

z ¹ºãÒäËSÓ©Ë�ÓÈÓº°�S�}��S©��ã«��Ò}Ò²�ª}SÈÓºm�
z �m�äËSÓ©Ë� °Ë�ÓË�ºªãË}�SÒ�Ë°}ÒË� ¹ãËÓ}Ò� �ã«
ªÓËS�ºÓËÏÈmÒ°Òä©²�ÏÈ¹ºäÒÓÈ��Ò²��°�Sº®°�m�

z ÎÒ�}º}SÒ°�ÈããÒ�Ë°}ÒË�ÓÈÓºäÈ�ËSÒÈã©��ã«�m©�
°º}ºÒÓÁºSäÈ�ÒmÓ©²� Ò� ªS�ºÓºäÒ�Ó©²� �Ò¹ºm
�Ò°¹ãËËm��Óºm©²��Ò¹ºm�ÎÒ�}º}SÒ°�ÈããÒ�Ë°}Ò²
�Ò°¹ãËËm��ªãË}�SºÓÓÈ«��äÈ�È��

�ËS°¹Ë}�Òm©�Ò°¹ºã	ÏºmÈÓÒ«�ÓÈÓº�Ë²Óºãº�Ò®

j°¹ºã
ÏºmÈÓÒË� mºÏäºÎÓº°�Ë®� ÓÈÓº�Ë²Óºãº�Ò®
äºÎË���ÎË�m�ÓË�ÈãË}º®�¹ËS°¹Ë}�ÒmË�¹SÒÓË°�Ò�SËÏ�
}ºË� �mËãÒ�ËÓÒË� °�ºÒäº°�Ò� mÈãºmº�º� mÓ��SËÓÓË�º
¹Sº��}�È�Ò�ÏÓÈ�Ò�Ëã
Ó©®�ª}ºÓºäÒ�Ë°}Ò®�ªÁÁË}�
m�°ãË����Ò²�ÈÏºm©²�º�SÈ°ã«²�ª}ºÓºäÒ}Ò�
z {�äÈ	ÒÓº°�SºËÓÒÒ�Û��mËãÒ�ËÓÒË�SË°�S°È�SËÎ��
�Ò²�Ò�ºSÈÈ�©mÈ��Ò²�ÒÓ°�S�äËÓ�ºm�°�¹ºäº�
�

°¹Ë�ÒÈã
Ó©²�¹º}S©�Ò®�Ò�ªä�ã
°Ò®��	ÒSº}ºË�mÓË�
�SËÓÒË�ÓÈÓº�Ë²Óºãº�Ò�Ë°}Ò²�SÈÏSÈº�º}�m�äº�ËS�
ÓÒÏÈ�Ò�� ¹ÈS}È� m©°º}º�º�Ó©²� Ò� ¹SË�ÒÏÒºÓÓ©²
°�ÈÓ}ºm��vºÏ�ÈÓÓ©Ë�°�Ò°¹ºã
ÏºmÈÓÒËä�ÓÈÓº�Ë²Óº�
ãº�Ò®� äË�º�©� ÒÏäËSËÓÒ®� Ò� ¹ºÏÒ�ÒºÓÒSºmÈÓÒ«
ºË°¹Ë�È��È�È¹�ÒmÓºË��¹SÈmãËÓÒË�SËÎ��Òä�ÒÓ°��
S�äËÓ�ºä�ÓÈ�º°ÓºmË�º¹�Ò�Ë°}Ò²�ÒÏäËSËÓÒ®�ºSÈ�
È�©mÈËäº®� ¹ºmËS²Óº°�Ò� �Ë�ÈãÒ� Ò� ºSÈÈ�©mÈ��
�Ë®�¹ºmËS²Óº°�Ò�ÒÓ°�S�äËÓ�È�ÓË¹º°SË�°�mËÓÓº�m
²º�Ë� �Ë²Óºãº�Ò�Ë°}º�º� ¹Sº�Ë°°È�� sÈ¹¯ÒäË¯�� ª�Ò
SË	ËÓÒ«�¹ºÏmºã«��°ÓÒÏÒ�
�¹º�SË	Óº°�
�ºSÈº�}Ò
°����ä}ä��º�°º�ËÓ�ÓÈÓºäË�Sºm�¹SÒ�°�ºÒäº°�Ò��È�
}º�º�º�Ë�Ë°�mËÓÓº�º�°�ÈÓ}È�º}ºãº�����©°���ºãã��Ò
ÏÈ�SÈ�È²�ÓÈ�äº�ËSÓÒÏÈ�Ò�� ÓË� ºãËË� �� �©°���ºãã�
3ÈmÓ©Ë�¹º��º�Óº°�Ò�°ËSÒ®Ó©Ë�ÏÈS�ËÎÓ©Ë�°�ÈÓ}Ò
°�º«��ÓË�äËÓËË����Û�����©°���ºãã���SÒ�ª�ºä�m�äº�
�ËSÓÒÏÈ�ÒÒ�Ó�Î�È��°«�ÓË�äËÓËË���äãÓ�È}�ÒmÓº�Ò°�
¹ºã
Ï�Ëä©²�äË�ÈããºSËÎ��Ò²�°�ÈÓ}ºm�ÒÏ�¹SÒäËSÓº
����äãÓ�°�ÈÓ}ºm��ÓÈ²º�«�Ò²°«�ÓÈ�ÈãÈÓ°Ë�Sº°°Ò®�
°}Ò²�¹SË�¹SÒ«�Ò®�
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z {��mÒ�È�ËãË°�SºËÓÒÒ�Ò�Èm�ºäºÒã
Óº®�¹Sºä©	�
ãËÓÓº°�Ò�Û�ÏÈ�°�Ë��¹SÒäËÓËÓÒ«�ÓÈÓºäÈ�ËSÒÈãºm�
ºãËË��º�Óº®�ºSÈº�}Ò�Ò�mº°°�ÈÓºmãËÓÒ«�¹ºmËS²Óº�
°�Ë®�äºÎÓº��ºÒ�
°«�ÏÓÈ�Ò�Ëã
Óº�º���º����Û��¯ÈÏ�
�mËãÒ�ËÓÒ«�SË°�S°È�SÈº�©�Èm�º�SÈÓ°¹ºS�È��È��È}�
ÎË�°ÓÒÎËÓÒ«�m�SºË�ª}°¹ã�È�È�ÒºÓÓ©²�ÏÈ�SÈ���m��ºä
�Ò°ãË� SÈ°²º�È� �º¹ãÒmÈ��� �ã��	ËÓÒ«� °ºmº}�¹Óº°�Ò
�Ë²ÓÒ�Ë°}Ò²�¹º}ÈÏÈ�ËãË®��°ÓÒÎËÓÒË�	�äÈ��mSË�Ó©²
m©Sº°ºm�����º�¹ºÏmºã«Ë���°¹Ë	ÓËË�}ºÓ}�SÒSºmÈ�

}È}�ÓÈ�mÓ��SËÓÓËä���È}�Ò�ÓÈ�mÓË	ÓËä�S©Ó}È²�
z {�ªãË}�SºÓÒ}Ë�Ò�º¹�ºªãË}�SºÓÒ}Ë�Û�SÈ°	ÒSË�
ÓÒË� mºÏäºÎÓº°�Ë®� SÈ�Òºãº}È�ÒºÓÓ©²� °Ò°�Ëä� ÏÈ
°�Ë��¹SÒäËÓËÓÒ«�ÁÈÏÒSºmÈÓÓ©²�ÈÓ�ËÓÓ©²�SË	Ë�º}
°�äÈãº	�ä«�ÒäÒ�v{ ��SÈÓÏÒ°�ºSÈäÒ�ÓÈ�º°ÓºmË
ÓÈÓº°�S�}��S�Ò�mºãº}ºÓÓº�º¹�Ò�Ë°}Ò²�ãÒÓÒ®�°m«�
ÏÒ�°�¹ºm©	ËÓÓº®�¹Sº¹�°}Óº®�°¹º°ºÓº°�
��°�Ò°�
¹ºã
ÏºmÈÓÒËä�Áº�º¹SÒËäÓÒ}ºm�Ò�ÒÓÎË}�ÒºÓÓ©²
ãÈÏËSºm�ÓÈ�°�S�}��SÈ²�°�}mÈÓ�ºm©äÒ��º�}ÈäÒ��°º�
mËS	ËÓ°�mºmÈÓÒË� �Ë¹ãºmÒÏÒºÓÓ©²� ºÏºSÓº�¹SÒ�
�Ëã
Ó©²�°Ò°�Ëä�ÓÈ�º°ÓºmË�Ò°¹ºã
ÏºmÈÓÒ«�äÈ�SÒ��
Ó©²�Áº�º¹SÒËäÓ©²� �°�Sº®°�m��ÒÏ�º�ºmãËÓÓ©²�ÓÈ
ÈÏË� ÓÈÓº�Ë²Óºãº�Ò®� Ò� º�ãÒ�È��Ò²°«� m©°º}Òä
�Ëä¹ËSÈ��SÓ©ä� SÈÏSË	ËÓÒËä�� °ºÏ�ÈÓÒË� äº�Ó©²
ª}ºÓºäÒ�Ó©²� ÒÓÎË}�ÒºÓÓ©²� ãÈÏËSºm� ÓÈ� º°ÓºmË
ÓÈÓº°�S�}��S��ã«�ÓÈ}È�}Ò��mËS�º�Ëã
Ó©²�ãÈÏËSºm�
Ò°¹ºã
Ï�Ëä©²�m�ÁËä�º°Ë}�Ó�Ó©²�°Ò°�ËäÈ²�
z {� ÒÓÁºSäÈ�Ò}Ë� Û� äÓº�º}¯È�ÓºË� ¹ºm©	ËÓÒË
¹SºÒÏmº�Ò�Ëã
Óº°�Ò� °Ò°�Ëä� ¹ËSË�È�Ò�� ºSÈº�}Ò
Ò ²SÈÓËÓÒ«�ÒÓÁºSäÈ�ÒÒ��È��È}ÎË�°ºÏ�ÈÓÒË�Óºm©²
ÈS²Ò�Ë}��S� m©°º}º¹SºÒÏmº�Ò�Ëã
Ó©²� �°�Sº®°�m
° ¹SÒãÒÎËÓÒËä� mºÏäºÎÓº°�Ë®� m©�Ò°ãÒ�Ëã
Ó©²
°Ò°�Ëä�}�°mº®°�mÈä�º�Ë}�ºm�ÎÒmº®�¹SÒSº�©�°�ªãË�
äËÓ�ÈäÒ� ÒÓ�ËããË}�È�� È�È¹�ÒmÓºË� SÈ°¹SË�ËãËÓÒË
�¹SÈmãËÓÒ«� Á�Ó}�ÒºÓÈã
Ó©äÒ� °Ò°�ËäÈäÒ�� °¹Ë�
�ÒÈãÒÏÒSºmÈÓÓ©Ë�}ºä¹ºÓËÓ�©�}º�ºS©²�°¹º°ºÓ©
}�°Èäºº��ËÓÒ��Ò�}ººS�ÒÓÒSºmÈÓÓ©ä��Ë®°�mÒ«ä
�ã«��º°�ÒÎËÓÒ«��ËãÒ�
z {�ªÓËS�Ë�Ò}Ë��m��ºä��Ò°ãË�È�ºäÓº®��Û�ÓÈÓºäÈ�
�ËSÒÈã©� Ò°¹ºã
Ï���°«� �ã«� °ºmËS	ËÓ°�mºmÈÓÒ«
�Ë²Óºãº�ÒÒ�°ºÏ�ÈÓÒ«��º¹ãÒmÓ©²�Ò�}ºÓ°�S�}�ÒºÓ�
Ó©²�ªãËäËÓ�ºm��¹ºm©	ËÓÒ«�ªÁÁË}�ÒmÓº°�Ò�°��Ë�
°�m���Ë�º�ººS��ºmÈÓÒ«�Ò�SÈÏmÒ�Ò«�Èã
�ËSÓÈ�Òm�
Óº®� ªÓËS�Ë�Ò}Ò� �È�°ºS�Ò«�Ò� ²SÈÓËÓÒË� mº�ºSº�È
ÓÈ�º°ÓºmË���ãËSº�Ó©²�ÓÈÓº°�S�}��S���mËãÒ�ËÓÒË�m
ÓË°}ºã
}º�SÈÏ�ªÁÁË}�ÒmÓº°�Ò�°ºãÓË�Ó©²�È�ÈSË®
ÓÈ�º°ÓºmË�¹Sº�Ë°°ºm�ÓÈ}º¹ãËÓÒ«�Ò�ªÓËS�º¹ËSËÓº°È
m�ÓËºS�ÈÓÒ�Ë°}Ò²�Ò�ºS�ÈÓÒ�Ë°}Ò²�äÈ�ËSÒÈãÈ²�°�ÓÈ�
Óº°ãºËmº®� Ò� }ãÈ°�ËSÓº�ÁSÈ}�Èã
Óº®� °�S�}��Sº®�
SÈÏSÈº�}È� ªãË}�Sº�ºm� °� SÈÏmÒ�º®� ¹ºmËS²Óº°�
�
�ã«� mº�ºSº�Óº®� ªÓËS�Ë�Ò}Ò� ÓÈ� º°ÓºmË� �SË}ºm©²
äËäSÈÓ���zSºäË� �º�º�� ÓÈÓºäÈ�ËSÒÈã©�¹SÒäËÓ«�
��°«� m� �Ë¹ãºm©�Ëã«��Ò²� Ò� ÓË®�¯ºÓº¹º�ãº�È��
�Ò²�ªãËäËÓ�È²�«�ËSÓ©²�SËÈ}�ºSºm��°�¹ºäº�
��ÓÈ�
Óº�È��Ò}ºm� ºË°¹Ë�ÒmÈË�°«� º²SÈÓÈ� º}S�ÎÈ��Ë®
°SË�©�¹SÒ�²SÈÓËÓÒÒ�Ò�¹ËSËSÈº�}Ë�º�SÈº�Èm	Ë�º
«�ËSÓº�º��º¹ãÒmÈ�Ò�äºÓÒ�ºSÒÓ�È�m°Ë²��Ë²Óºãº�Ò�

�Ë°}Ò²�¹Sº�Ë��S��ã«��¹SÈmãËÓÒ«�}È�Ë°�mºä�°ºS}Ò
Ò�ª}°¹ã�È�È�ÒÒ�«�ËSÓ©²�°Ò°�Ëä��ÓÈÓºÁÒã
�S©�Ò°�
¹ºã
Ï���°«��ã«�SÈÏ�ËãËÓÒ«�°SË��m�¹SºÒÏmº�°�mË�Ò
¹ËSËSÈº�}Ë�«�ËSÓº�º��º¹ãÒmÈ�
z {�°Ëã
°}ºä�²ºÏ«®°�mË�Û�¹SÒäËÓËÓÒË�ÓÈÓº¹SË¹È�
SÈ�ºm�°�ËSºÒ�Óº�º�S«�È��°ºmäË�ËÓÓ©²�°�È}�ËSÒº�
Sº�º¹°ÒÓºä�� ¹º}ÈÏÈãº� °��Ë°�mËÓÓºË� �m� °SË�ÓËä
���Û��SÈÏÈ���mËãÒ�ËÓÒË��SºÎÈ®Óº°�Ò�¹SÈ}�Ò�Ë°}Ò
m°Ë²� ¹Sº�ºmºã
°�mËÓÓ©²� �}ÈS�ºÁËã
�� ÏËSÓºm©Ë�
ºmº�Ó©Ë��¹ãº�ºmº�«�º�Ó©Ë��Ò� �Ë²ÓÒ�Ë°}Ò²� �²ãº�
¹º}�� ãËÓ�� }�ã
��S�� ¹ºm©	ËÓÒË� Ò²� �°�º®�Òmº°�Ò
} ÓËãÈ�º¹SÒ«�Ó©ä� ¹º�º�Ó©ä� �°ãºmÒ«ä�� sÈ¹¯Ò�
äË¯��m�º¹©�È²�ÓÈ�SÈÏãÒ�Ó©²�mÒ�È²�ÎÒmº�Ó©²�¹º}È�
ÏÈÓº�SËÏ}ºË�¹ºm©	ËÓÒË�Ò²�°º¹Sº�Òmã«Ëäº°�Ò�°�SË°�
°Èä�Ò�ÒÓÁË}�Ò«ä��¹È�ËÎ�°ÓÒÎÈË�°«�m���SÈÏÈ�º�Óº�
°Ò�Ëã
Óº�}ºÓ�Sºã
Ó©²��S�¹¹�ÎÒmº�Ó©²��Ò�¹ºm©�
	ËÓÒË�¹Sº��}�ÒmÓº°�Ò�¹º�m°Ëä�¹º}ÈÏÈ�Ëã«ä�m����Û
��SÈÏÈ�
z {�Ï�SÈmºº²SÈÓËÓÒÒ�Û�ÓÈÓº�Ë²Óºãº�ÒÒ�ºË°¹Ë�ÒmÈ�
����°}ºSËÓÒË�SÈÏSÈº�}Ò�Óºm©²�ãË}ÈS°�m��°ºÏ�ÈÓÒË
m©°º}ºªÁÁË}�ÒmÓ©²� ÓÈÓº¹SË¹ÈSÈ�ÒmÓ©²� ÁºSä� Ò
°¹º°ººm��º°�Èm}Ò�ãË}ÈS°�mËÓÓ©²�°SË�°�m�}�º�È��
ÏÈºãËmÈÓÒ«��bÒSº}È«�¹ËS°¹Ë}�ÒmÈ�º�}S©mÈË�°«�Ò
m� ºãÈ°�Ò� äË�Ò�ÒÓ°}º®� �Ë²ÓÒ}Ò� �SÈÏSÈº�}È
°SË�°�m� �ÒÈ�Óº°�Ò}Ò�� ¹SºmË�ËÓÒË� ÓË�SÈmäÈ�Ò�Ë�
°}Ò²�º¹ËSÈ�Ò®��°ºÏ�ÈÓÒË�Ò°}�°°�mËÓÓ©²�ºS�ÈÓºm��
|�Ë¹SÒÏÓÈÓº����º�S©Óº}�Ï�SÈmºº²SÈÓËÓÒ«�«mã«�
Ë�°«�º�ÓÒä�ÒÏ�°Èä©²�ÏÓÈ�Ò�Ëã
Ó©²�m�äÒSË��m��º�ÎË
mSËä«�ºÓ�°ãÈº�°�S�}��SÒSºmÈÓ�Ò�m�¹SÒÓ�Ò¹Ë��ÓË
ÓÈ°©�ÈËä���È�SË	ÈËä©Ë�ÏÈ�È�Ò�Óº°«����äÈÓÒ�ÈS�
Ó©®�²ÈSÈ}�ËS�
z {�ª}ºãº�ÒÒ�Û�¹ËS°¹Ë}�ÒmÓ©äÒ�ÓÈ¹SÈmãËÓÒ«äÒ
«mã«��°«�Ò°¹ºã
ÏºmÈÓÒË�ÁÒã
�Sºm�Ò�äËäSÈÓ�ÓÈ
º°ÓºmË�ÓÈÓºäÈ�ËSÒÈãºm��ã«�º�Ò°�}Ò�mº�©�Ò�mºÏ���
²È��º¹SË°ÓËÓÒ«�äºS°}º®�mº�©��È��È}ÎË�Ò°¹ºã
ÏºmÈ�
ÓÒË�SÈÏãÒ�Ó©²�°ËÓ°ºSºm��ã«�©°�Sº�º�Òº²ÒäÒ�Ë�
°}º�º�º¹SË�ËãËÓÒ«�²ÒäÒ�Ë°}º�º�Ò�Òºãº�Ò�Ë°}º�º
mºÏ�Ë®°�mÒ®�� °ÒÓ�ËÏ� Óºm©²� ª}ºãº�Ò�Ë°}Ò� �Ò°�©²
äÈ�ËSÒÈãºm��Òº°ºmäË°�Òä©²�Ò�Òº�Ë�SÈ�ÒS�Ëä©²
¹ºãÒäËSºm��°ºÏ�ÈÓÒË�Óºm©²�äË�º�ºm���ÒãÒÏÈ�ÒÒ�Ò
¹ËSËSÈº�}Ò� º�²º�ºm�� zSºäË� �º�º�� °��Ë°�mËÓÓºË
ÏÓÈ�ËÓÒË�ÒäËË��¹ËS°¹Ë}�ÒmÈ�¹SÒäËÓËÓÒ«�ÓÈÓº¹SË�
¹ÈSÈ�ÒmÓ©²�ÁºSä� ÓÈ� º°ÓºmË� È}�ËSÒºSº�º¹°ÒÓÈ�
j°°ãË�ºmÈÓÒ«�� ¹SºmË�ËÓÓ©Ë� °� ÓÈ��SÈã
Ó©äÒ�º�
SÈÏ�ÈäÒ�¹º�m��¹ºSÈÎËÓÓ©²�SÈ�ÒÈ�ÒºÓÓº�Ò�²ÒäÒ�
�Ë°}Ò��m��ºä��Ò°ãË�Ò��ËSÓº©ã
°}ÒäÒ���¹º}ÈÏÈãÒ
mºÏäºÎÓº°�
�mº°°�ÈÓºmãËÓÒ«�Ò²�°�¹ºäº�
��SÈÏSÈ�
º�ÈÓÓ©²�¹SË¹ÈSÈ�ºm��º�Ë°�Ë°�mËÓÓº�º�°º°�º«ÓÒ«
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¹º�°ãº®�mÈÓÈ�Ò«����Û�1L�}ºÓ�È}�ÓÈ«�¹ãº�È�}È



ljzc|vjv�plskÐ��ptsjzk��¢�������� ��

�¡¢¬ÈÕÀÉËÎÂ�¯��£��� ��¨ÑÑËÅÄÎÂÀÍÈß�ÏÎ�ÑÎÇÄÀÍÈÞ�ÂÛÑÎÊÎÒÅÌÏÅSÀÒÓSÍÛÕ�ÑÅÍÑÎSÍÛÕ�ÝËÅÌÅÍÒÎÂ�È�ÑÒSÓÊÒÓS

�ËSm©®�SËÎÒä�ÏÈ�ºÓ}Ò�ºSÈ�Û��ºÏÈ���������Òä�
¹�ã
°ºm���°}ºS«��ËË�ÓÈ¹S«ÎËÓÒË����}ª{��3ÈÏ�ºÓ}È
�È}�ÒmÈ�Ò«��¹SÒäË°Ò�°�º}Ò°ãËÓÒËä�¹SÒ������Å&�
m©�ËSÎ}È�m�¹º�º}Ë�2��Û����äÒÓ��m�¹º�º}Ë�$U�Û
�� äÒÓ����Ëã
ÓºË�¹ºmËS²Óº°�ÓºË� °º¹Sº�ÒmãËÓÒË
ρ6��z��ã«�¹ËSmº�º�SËÎÒäÈ�©ãÈ�¹ºã��ËÓÈ�m�¹SË�
�ËãÈ²���Û���|ä���

{�ºSº®�SËÎÒä�ÏÈ�ºÓ}Ò�ºSÈ�Û��ºÏÈ��������Òä�
¹�ã
°ºm���°}ºS«��ËË�ÓÈ¹S«ÎËÓÒË����}ª{��3ÈÏ�ºÓ}È
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ÏÈ}ºÓºä� ÒÏäËÓËÓÒ«� m«Ï}º°�Ò�� vSÈmÓËÓÒË� SÈ°�Ë�Ó©²� Ò
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È�ÁÈÎËÎÃÈ×ÅÑÊÈÕ�ÏÎËÈÌÅSÀÕ

sºäËS�¹SºË}�È�������������
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ãËÓ�º�Óº®�ÁºSä©��~ÓÈ�Ò�Ëã
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Ó©²�°}È�}È²�äºÎË��©�
�m©	Ë�Ò�ÓÒÎË�º©�Óº�ÓÈã��
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ºSÈÏÓº®��ËÁºSäÈ�ÒÒ�¹Sºmº�ÒãÒ°
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ÒSºmÈãÒ�m�	ÒSº}Ò²�¹SË�ËãÈ²�¹��Ëä
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$OILPRY�6� 0���%\NRY�9� $���*UHEHQQLNRY�(� 3���=KHOXGHYD�6� ,���
0DOWVHY�3� 3���3HWUXQLQ�9� )���&KDSOLJLQ�<X� $�
7KH�'HYHORSPHQW�1DQRWHFKQRORJLHV�LQ�5XVVLD ���������������������������������

7KH�GHYHORSPHQW�QDQRWHFKQRORJLHV�RI�WKH�QHZ�GLUHFWLRQV�WHFK�
QRORJLHV�LQ�5XVVLD�

6DPRLORYLFK�0� ,���.OHVKFKHYD�6� 0���%HO\DQLQ�$� )���
-LWNRYVN\�9� '���7VYHWNRY�0� <X���'�1DQRFRPSRVLWHV�%DVHG
RQ�2UGHUHG�3DFNLQJV�RI�6LOLFD�1DQRVSKHUHV �����������������������������������

7KH�IDEULFDWLRQ�WHFKQRORJ\�IRU�RUGHUHG�SDFNLQJV�IURP�PRQRGLV�
SHUVH�VLOLFD�QDQRVSKHUHV�KDV�EHHQ�GHYHORSHG��7KLV�DOORZHG�QHZ�W\SHV
RI�PDWHULDOV�WR�EH�FUHDWHG���'�VXSHUODWWLFHV��LQFOXGLQJ�WKH�VR�FDOOHG
SKRWRQLF�FU\VWDOV�RU�SKRWRQLF�EDQG�JDS�PDWHULDOV�

([SHULPHQWV�WR�ILOO�DQ�LQWHUJOREXODU�VSDFH�ZLWK�VHPLFRQGXFWRUV�
VXSHUFRQGXFWRUV��RSWLFDOO\�DPSOLILHG��IHUURPDJQHWLF�DQG�RWKHU�PDWH�
ULDOV�KDYH�EHHQ�FDUULHG�RXW�YLD�VSHFLDOO\�GHYLVHG�WHFKQLTXHV��8QLTXH
WKUHH�GLPHQVLRQDO� QDQRV\VWHPV� WKXV� FUHDWHG� ZHUH� IRXQG� WR� H[KLELW
TXDQWXP�VL]H�DQG�RWKHU�QDQRVFDOH�HIIHFWV�VXFK�DV��IRU�H[DPSOH��QRQ�
OLQHDU�LQWHUDFWLRQ�EHWZHHQ�LQGLYLGXDO�QDQRFOXVWHU�HOHFWURQ�VXEV\VWHPV�

6HURY�,� 1���,RVKW�0� $���.RVKFKH\HY�6� 9���0DUJROLQ�9� ,���
0RVKQLNRY�9� $���&KHVQRNRYD�'� %��7KH�$QDO\VLV�RI�WKH�6WUXFWUXUDO�
&KDUDFWHULVWLFV�RI�1DQR�&U\VWDOOLQH�/D\HUV�RI�3E6H ���������������������� ��

,V�FDUU\�RXLHG�WKH�FRPSDUDWLYH�DQDO\VLV�RI�WKH�VWUXFWXUDO�FKDUDF�
WHULVWLFV�RI�QDQR�FU\VWDOOLQH�LW�LV�OD\HU�3E6H��REWDLQHG�E\�WKH�PHWKRG
RI�WKHUPDO�YDFXXP�GHSRVLWLRQ�ZLWK�WKH�SDUWLFLSDWLRQ�DQG�ZLWKRXW�WKH
SDUWLFLSDWLRQ�RI�IUDNWDO�PDWUL[�VWUXNWXUL]DWRUV�RI��$LUHV���,W�LV�VKRZQ
WKDW�WKH�DSSOLFDWLRQ�RI�VWUXNWXUL]DWRU�OHDGV�WR�WKH�PLQLPL]DWLRQ�RI�WKH
VXUIDFH�HQHUJ\�RI�WKH�QDQR�FU\VWDOOLQH�VUXFWXUH�RI�3E6H��SUHIHUHG�RUL�
HQWDWLRQ�RQ�WKH�SODQHV�RI�FRKHVLRQ��������,W�LV�HVWDEOLVKHG�WKDW�ZLWK
WKH�XVH�RI�VWUXNWXUL]DWRU�WKH�GLVWULEXWLRQ�RI�FU\VWDOOLQHV�LQ�WKH�OD\HU
EHDUV�IUDNWDO�QDWXUH�

/RPD\HYD�6� )���/RPD\HY�,� /��$SSOLFDWLRQ�RI�$)0�DQG�;36�
LQ�0HDVXULQJ�7KLFNQHVV�RI�6XUIDFH�&RDWLQJ�IRU�1DQRVWUXFWXUHG�
0DWHULDOV ������������������������������������������������������������������������������� ��

$�WHFKQLTXH�WR�PHDVXUH�WKH�WKLFNQHVV�RI�VXUIDFH�ILOPV��G��RQ�WRS
RI�QDQRVWUXFWXUHG�PDWHULDOV��XVLQJ�;�UD\�SKRWRHOHFWURQ�VSHFWURVFRS\
DQG�DWRPLF�IRUFH�PLFURVFRS\�ZDV�VXJJHVWHG�LQ�WKH�SDSHU�

6KDOREDHY�(� 9���0RQDKRY�<X� 6���6WDU]KLQVN\�9� (���
6KLOMNR�6� $��0DQXIDFXUH�7HFKQRORJLHV�RI�&RJ�:KHHOV�
DQG�'ULYHV�IRU�0LFURHOHFWURPHFKDQLFDO�6\VWHPV������������������������������

,Q�DUWLFOH�WKH�EDVLF�JURXS�WHFKQRORJLFDO�PHWKRGV�IRU�PDQXIDFWX�
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