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°�S�}�ÒºÓÓ©²�°ãºËm�vrjv���È}�}È}�ºÓÒ�¹ºÏmºã«��

3Ò°�����jÏº­SÈÎËÓÒ«�SËÈã	�
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���������Óä�m�°ºº�mË�°�mÒÒ�°�SÈÏSÈ­È�©mÈËäº®��º�
°��ÈS°�mËÓÓº®�¹ºmËSº�Óº®�°²Ëäº®��ã«�°SË�°�m�ÒÏ�
äËSËÓÒ®��ãÒÓ©�m�ÓÈÓºäË�Sºmºä��ÒÈ¹ÈÏºÓË��{�°º�
°�Èm�ª�ÈãºÓÓº®��°�ÈÓºm}Ò�m²º�«��
z °}ÈÓÒS���Ò®�ÏºÓ�ºm©®�äÒ}Sº°}º¹�
z �m�²}ººS�ÒÓÈ�ÓÈ«��¹º�;�Ò�< ��°Ò°�ËäÈ�äÒ}Sº¹Ë�
SËäË�ËÓÒ®�ÒÏäËS«Ëäº�º�º­SÈÏ�È�

z ¹
ËÏº°}ÈÓËS�¹º�}ººS�ÒÓÈ�Ë�=�
z ãÈÏËSÓ©Ë� ÒÓ�ËSÁËSºäË�SÒ�Ë°}ÒË� ÒÏäËSÒ�ËãÒ
ãÒÓË®Ó©²�¹ËSËäË�ËÓÒ®�¹º�}ººS�ÒÓÈ�Èä�;��<��=�
º¹Ò°ÈÓÓ©Ë�m©	Ë�

z �¹SÈmã«��È«�ªãË}�SºÓÓÈ«�°Ò°�ËäÈ�
z °Ò°�ËäÈ� °­ºSÈ� Ò� º­SÈ­º�}Ò� �ÈÓÓ©²� �v|i�� Ò
�¹SÈmãËÓÒ«�SËÎÒäÈäÒ�SÈ­º�©��°�ÈÓºm}Ò�ÓÈ�­ÈÏË
¹ËS°ºÓÈã
Óº�º�}ºä¹
��ËSÈ�

z ÓÈ­ºS� °¹Ë�ÒÈã
Ó©²� äËS� äÈã©²� �ãÒÓ� Ò� °�ÈÓ�
�ÈS�Ó©²�º­SÈÏ�ºm�ÓÈÓºSËã
ËÁÈ�ÓÈ�¹ºmËS²Óº°�Ò
}SËäÓÒ«�
|°ÓºmÓÈ«��È°�
�È¹¹ÈSÈ��SÓº�º�}ºä¹ãË}°È�ª�È�

ãºÓÓº®� �°�ÈÓºm}Ò� SÈÏäË�ËÓÈ�ÓÈ� º��Ëã
Óºä� mÒ­�
SºÒÏºãÒSºmÈÓÓºä�º°ÓºmÈÓÒÒ��{ÓË	ÓÒ®�mÒ���°�È�
Óºm}Ò�¹SË�°�ÈmãËÓ�ÓÈ�SÒ°����

3Ò°�����kvl�ÒÏº­SÈÎËÓÒË�È�ºäÈSÓº��ãÈ�}º®�¹ºmËS²Óº°�Ò��m©�
¹ºãÓËÓÓº®�m�mÒ�Ë�°}ºãÈ��������m©°º}º�ºSÒËÓ�ÒSºmÈÓÓº�º�¹ÒSº�
�SÈÁÒ�È

3Ò°�����{ÓË�ÓÒ®�mÒ��ª�ÈãºÓÓº®�ÒÓ�ËSÁËSËÓ�ÒºÓÓº®��°�ÈÓºm}Ò
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v}ÈÓÒS���Ò®� ÏºÓ�ºm©®� äÒ}Sº°}º¹� ¹SË�ÓÈ�
ÏÓÈ�ËÓ��ã«�mÒÏ�ÈãÒÏÈ�ÒÒ�°�m©°º}Òä�SÈÏSË	ËÓÒËä
È��Ë°��Ëä©²�äËS�äÈãº®��ãÒÓ©�¹SÒ�°}ÈÓÒSºmÈÓÒÒ
¹º°ãË�ÓÒ²�m�SËÎÒäË�}ºÓ�È}�Óº®�Ò�ÓË}ºÓ�È}�Óº®
äº���k��Ë°��ËäÈ«�äËSÈ�ÓÈ��ËSÎÈ�ËãË�m°�Èmã«Ë�°«�m
¹S�ÎÒÓÓ©®�äË²ÈÓÒÏä�� SÈ°¹ºãºÎËÓÓ©®�m� �S�­�È�
�º®�¹
ËÏº}ËSÈäÒ}Ë��}º�ºSÈ«�ÏÈ}SË¹ãËÓÈ�ÓÈ�mËS²ÓËä
°�ºãÒ}Ë�°Ò°�Ëä©�äÒ}Sº¹ËSËäË�ËÓÒ®�äËS��{�}È�Ë�
°�mË�ÏºÓ�È�m�°}ÈÓÒS���Ëä���ÓÓËã
Óºä�äÒ}Sº°}º�
¹Ë��v�l��Ò°¹ºã
Ï�Ë�°«�mºã
ÁSÈäºmÈ«�¹Sºmºãº�}È
�ÒÈäË�Sºä�����ää��º°�SÒË�}º�ºSº®�ÏÈ�º�ËÓº�°�¹º�
äº�
��ªãË}�Sº²ÒäÒ�Ë°}º�º��SÈmãËÓÒ«��3È�Ò�°�ÏÈ�
}S��ãËÓÒ«�}ºÓ�Ò}È�Ò�ã©�ÓË�­ºãËË�����Óä��zÈÓ�Ò�
ãËmËS� �äÒ}SºÏºÓ��� È�ºäÓº�°Òãºmº�º� äÒ}Sº°}º¹È
�kvl��}SË¹Ò�°«�}�äË�ÈããÒ�Ë°}º®�¹ãÈ°�ÒÓË�¹
ËÏº�
°}ÈÓËSÈ� �ÏãÈ� äÒ}Sº°}º¹È�� 3ËÏºÓÈÓ°ÓÈ«� �È°�º�È
}ÈÓ�ÒãËmËSÈ�°º°�Èmã«Ë�����}����sÈ�ªãË}�Sº�©�¹
Ë�
Ïº}ËSÈäÒ}Ò� ¹º�ÈË�°«� ¹Òãºº­SÈÏÓºË� ÓÈ¹S«ÎËÓÒË
�ã«�	È�ºmº�º��mÒÎËÓÒ«�º­SÈÏ�È�Ò�º­SÈ�Óº®�°m«ÏÒ
�ã«�¹º��ËSÎÈÓÒ«�¹º°�º«ÓÓº�º�SÈ°°�º«ÓÒ«�äËÎ��
ÏºÓ�ºä�Ò�º­SÈÏ�ºä�
im�²}ººS�ÒÓÈ�ÓÈ«��¹º�;�Ò�< ��°Ò°�ËäÈ�äÒ}Sº¹Ë�

SËäË�ËÓÒ®�È��Ë°��Ëä©²�äËS�°º°�ºÒ��ÒÏ��m�²�°�º�
ãÒ}ºm��SÈ°¹ºãºÎËÓÓ©²�º�ÒÓ�ÓÈ���S��Òä�Ò�SÈÏmËS�
Ó��©²�ÓÈ���Å�º�Óº°Ò�Ëã
Óº��S����S��È�°��º�Óº°�
�
��ãºm©²�äËS��sÈ�ÓÒÎÓËä�°�ºãÒ}Ë�SÈ°¹ºãÈ�ÈË�°«�º­��
Ë}��ÒÏäËSËÓÒ®�Û�äËSÈ��ÓÈ�mËS²ÓËä�Û�äÒ}SºÏºÓ��
jÏäËS«Ëä©®�º­�Ë}��äºÎË��°äË�È�
°«�m�ÓÈ¹SÈmãË�
ÓÒÒ�;��È�äÒ}SºÏºÓ��Û�m�ÓÈ¹SÈmãËÓÒÒ�<���È}È«�}ºÓ�
°�S�}�Ò«� º­Ë°¹Ë�ÒmÈË�� }ºä¹È}�Óº°�
� Ò� äÈ}°Ò�
äÈã
Ó���SÈÏm«Ï}��¹º�;�Ò�<�ÓÈ¹SÈmãËÓÒ«ä�
väË�ËÓÒË�º°�SÒ«�äÒ}SºÏºÓ�È�m�ºã
�ÓºSäÈãÒ�}

¹ºmËS²Óº°�Ò�º­SÈÏ�È��¹º�º°Ò�= ��º°��Ë°�mã«Ë�°«�°
Ò°¹ºã
ÏºmÈÓÒËä�¹
ËÏº°}ÈÓËSÈ��º­Ë°¹Ë�ÒmÈ��Ë�º
äÒ}Sº¹ºÏÒ�ÒºÓÒSºmÈÓÒË�ÏºÓ�È�m��ÒÈ¹ÈÏºÓË�������ä}ä
°�	È�ºä�����Óä��zÈãÒ­Sºm}È�¹
ËÏº°}ÈÓËSÈ�¹Sºmº�
�Ò�°«�ÒÓ�ËSÁËSºäË�SÒ�Ë°}Ò�°�Ò°¹ºã
ÏºmÈÓÒËä�ãÈ�
ÏËSÓº®�ÒÓ�ËSÁËSËÓ�ÒºÓÓº®�ÒÏäËSÒ�Ëã
Óº®�°Ò°�Ë�
ä©�¹º�}ººS�ÒÓÈ�Ë�=�
vÒ°�ËäÈ�°­ºSÈ��º­SÈ­º�}Ò��ÈÓÓ©²�Ò��¹SÈmãËÓÒ«

SËÎÒäÈäÒ� SÈ­º�©� �°�ÈÓºm}Ò� �v|i�� °º°�ºÒ�� ÒÏ
¹ËS°ºÓÈã
Óº�º�}ºä¹
��ËSÈ�Ò�ÒÓ�ËSÁË®°Óº®�¹ãÈ�©
ÈÓÈãº�º��ÒÁSºmº�º�¹SËº­SÈÏºmÈ�Ëã«�/�����
{�°º°�Èm�ÓÈ­ºSÈ�°¹Ë�ÒÈã
Ó©²�äËS�äÈã©²��ãÒÓ�Ò

°�ÈÓ�ÈS�Ó©²� º­SÈÏ�ºm� ÓÈÓºSËã
ËÁÈ� ¹ºmËS²Óº°�Ò
º­�Ë}�È�m²º�«��
z ¹ËSÒº�Ò�Ë°}È«�äËSÈ� �l���3��°�ÓºäÒÓÈã
Ó©ä
ÏÓÈ�ËÓÒËä�¹ËSÒº�È�����Óä��m©¹ºãÓËÓÓÈ«�ÓÈ�º°�
ÓºmË��ºãº�SÈÁÒ�Ë°}º®�SË	Ë�}Ò�ÓÈ�¹ºmËS²Óº°�Ò
}SËäÓÒ«�°�°ÒÓ�°ºÒ�Èã
Ó©ä�¹SºÁÒãËä�

z äËSÈ�	ÒSÒÓ©�Ò�¹ËSÒº�È�°¹Ë�ÒÈã
ÓÈ«�lb�v�
���z��m©¹ºãÓËÓÓÈ«�m�mÒ�Ë�SËã
ËÁÓº®�	È�ºmº®
°�S�}��S©�ÓÈ�¹ºmËS²Óº°�Ò�}SËäÓÒ«�°�Ò°¹ºã
Ïº�
mÈÓÒËä� �Ë²Óºãº�ÒÒ� ÈÓÒÏº�Sº¹Óº�º� �SÈmãËÓÒ«
º�Óº°Ò�Ëã
Óº�Ë�º�}SÒ°�Èããº�SÈÁÒ�Ë°}Ò²�¹ãº°�
}º°�Ë®�������Ò�������

z ÓÈ­ºS�äËS�°�SËã
ËÁºä�m�mÒ�Ë�°��¹ËÓË®�°�ÓºäÒ�
ÓÈã
Ó©äÒ�ÏÓÈ�ËÓÒ«äÒ��������������Ò�����Óä�

z °�ÈÓ�ÈS�Ó©®�º­SÈÏË��È�ºäÈSÓº��ãÈ�}º®�¹ºmËS²�
Óº°�Ò� �v|k������ m©¹ºãÓËÓÓ©®� m� mÒ�Ë� °}ºãÈ
�������m©°º}º�ºSÒËÓ�ÒSºmÈÓÓº�º�¹ÒSº�SÈÁÒ�È�
�º�SË	Óº°�
�ÒÏäËSËÓÒ®�ÓÈ�ª�ÈãºÓÓº®��°�ÈÓºm�

}Ë��m©SÈÎËÓÓÈ«�m�mÒ�Ë�°SË�ÓË�º�}mÈ�SÈ�Ò�Ë°}º�º
º�}ãºÓËÓÒ«� SËÏ�ã
�È�ºm� ÒÏäËSËÓÒ®� °¹Ë�ÒÈã
Ó©²
¹ËSÒº�Ò�Ë°}Ò²�äËS�°SÈmÓËÓÒ«��ÓË�¹SËm©	ÈË������Óä
m��ÒÈ¹ÈÏºÓË����������Óä�¹SÒ�ÓËÒ°}ã��ËÓÓº®�°Ò°�Ë�
äÈ�Ò�Ë°}º®�¹º�SË	Óº°�Ò�����Óä�

����°�ÈÓºm}È�m©°�Ë®��º�Óº°�Ò�ÓÈ�º°ÓºmË
SÈ°�Sºmº�º�ªãË}�SºÓÓº�º�äÒ}Sº°}º¹È

{� º°Óºm�� SÈ­º�©� �°�ÈÓºm}Ò� m©°	Ë®� �º�Óº°�Ò
�ã«�ãÒÓË®Ó©²�ÒÏäËSËÓÒ®�m��ÒÈ¹ÈÏºÓË����������Óä
ÓÈ� º°ÓºmË� SÈ°�Sºmº�º� ªãË}�SºÓÓº�º� äÒ}Sº°}º¹È
¹ºãºÎËÓ�äË�º��°ãÒ�ËÓÒ«��}ºä¹ÈSÒSºmÈÓÒ«��ÒÏäË�
S«Ëäº�º�º­�Ë}�È�°�ª�ÈãºÓºä�°SÈmÓËÓÒ«�Û��º°��ÈS�
°�mËÓÓ©ä� °�ÈÓ�ÈS�Ó©ä� º­SÈÏ�ºä� �ã«� SÈ°�Sºmº®
ªãË}�SºÓÓº®�äÒ}Sº°}º¹ÒÒ��v|��������� È��Ë°�º�
mÈÓÓ©ä�ÓËÏÈmÒ°Òä©ä�°¹º°º­ºä�°�m©°º}º®��º�Óº�
°�
��ÓÈ�ª�ÈãºÓÓº®�ÒÓ�ËSÁËSËÓ�ÒºÓÓº®��°�ÈÓºm}Ë
ÓÈ� º°ÓºmË� °}ÈÓÒS���Ë�º� ÏºÓ�ºmº�º�äÒ}Sº°}º¹È�
º¹Ò°ÈÓÓº�º�m�SÈÏ������{ÓË	ÓÒ®�mÒ���°�ÈÓºm}Ò�m©°�
	Ë®��º�Óº°�Ò�ÓÈ�º°ÓºmË�SÈ°�Sºmº�º�ªãË}�SºÓÓº�º
äÒ}Sº°}º¹È�¹SË�°�ÈmãËÓ�ÓÈ�SÒ°����
{�°º°�Èm��°�ÈÓºm}Ò�m²º�«��
SÈ°�Sºm©®� ªãË}�SºÓÓ©®� äÒ}Sº°}º¹� 6(0�����

¹SË�ÓÈÏÓÈ�ËÓÓ©®� �ã«� mÒÏ�ÈãÒÏÈ�ÒÒ� ÒÏäËS«Ëä©²
º­�Ë}�ºm�Ò�¹ºã��ËÓÒ«�mÒ�Ëº°Ò�ÓÈãÈ�mº�m�ºSÒ�Ó©²
äË�ãËÓÓ©²�ªãË}�SºÓÈ²�
°Ò°�ËäÈ� º­SÈ­º�}Ò� �ÈÓÓ©²� �v|i��� ¹ºÏmºã«��

�È«�º�ÒÁSºmÈ�
�ÈÓÈãº�ºm©®�mÒ�Ëº°Ò�ÓÈã�Ò��ËSËÏ
ÒÓ�ËSÁË®°�mmº�Ò�
�ÒÏäËSÒ�Ëã
Ó���ÒÓÁºSäÈ�Ò��m
¹ËS°ºÓÈã
Ó©®�}ºä¹
��ËS��ã«�¹º°ãË����Ë®�º­SÈ�
­º�}Ò�

3Ò°�����{ÓË�ÓÒ®�mÒ���°�ÈÓºm}Ò�m©°�Ë®��º�Óº°�Ò�ÓÈ�º°ÓºmË�SÈ°�
�Sºmº�º�ªãË}�SºÓÓº�º�äÒ}Sº°}º¹È
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�º°��ÈS°�mËÓÓ©®�°�ÈÓ�ÈS�Ó©®�º­SÈÏË��äÒ}Sº�
SËã
ËÁÈ�¹ºmËS²Óº°�Ò��v|����������¹SË�ÓÈÏÓÈ�ËÓ�
Ó©®� �ã«� }ÈãÒ­Sºm}Ò� �mËãÒ�ËÓÒ«� Ò� º¹SË�ËãËÓÒ«
SÈÏSË	È��Ë®�°¹º°º­Óº°�Ò�3wl��Ò�ÓÈ­ºS�¹ËSÒº�
�Ò�Ë°}Ò²�äËS�Ò�äËS�	ÒSÒÓ©�ãÒÓÒÒ�ÓÈ�¹ºã�¹Sº�
mº�ÓÒ}ºmº®�¹ãÈ°�ÒÓË��ã«��ÒÈ¹ÈÏºÓÈ����������ä}ä�

rÈÏºm©®� SÈ°�Sºm©®� ªãË}�SºÓÓ©®� äÒ}Sº°}º¹
6(0�����Û�°ËSÒ®Ó©®�¹SÒ­ºS��m©¹�°}ÈËä©®�ÁÒS�
äº®� 3KLOLSV� �sÒ�ËSãÈÓ�©��� º­ãÈ�ÈË�� °mº®°�mÈäÒ�
��ºmãË�mºS«��ÒäÒ� �SË­ºmÈÓÒ«ä� ¹Sºä©	ãËÓÓº�
°�Ò�m©¹ºãÓ«�
�ÒÏäËSËÓÒ«�ÓÈ�SÈÏãÒ�Ó©²�äÈ�ËSÒÈ�
ãÈ²� ��ÒªãË}�SÒ}È²�� ¹ºã�¹Sºmº�ÓÒ}È²�Ò�äË�ÈããÈ²�
° äÒÓÒäÈã
Ó©äÒ� �ÓËSÈÏS�	È��ÒäÒ�� mºÏ�Ë®°��
mÒ«äÒ�¹ËSmÒ�Óº�º�ªãË}�SºÓÓº�º�¹��}È�ÓÈ�º­�Ë}��
rÈÏºm©®� 3wl� º­ãÈ�ÈË�� m©°º}º®� SÈÏSË	È��Ë®
°¹º°º­Óº°�
��� ��º� ¹ºÏmºã«Ë�� mÒÏ�ÈãÒÏÒSºmÈ�

°�­äÒ}SºäË�Sºm©Ë�ªãËäËÓ�©�SËã
ËÁÈ�¹ºmËS²Óº�
°�Ò�ÒÏäËS«Ëäº�º�º­�Ë}�È�

vÒ°�ËäÈ� º­SÈ­º�}Ò� �ÈÓÓ©²� �v|i�� �°�ÈÓºm}Ò
°º°�ºÒ�� ÒÏ� ¹ËS°ºÓÈã
Óº�º� }ºä¹
��ËSÈ�� ÓË°�ÈÓ�
�ÈS�Óº®�¹ãÈ�©�k¡��Ò�°¹Ë�ÒÈã
Óº�SÈÏSÈ­º�ÈÓÓº�º
¹Sº�SÈääÓº�º�º­Ë°¹Ë�ËÓÒ«��¹SË�ÓÈÏÓÈ�ËÓÓº�º��ã«
SÈ­º�©�m°Ë�º�}ºä¹ãË}°È���Sº�º�Ò¹ºä��}ÈÏÈÓÓº�º
¹Sº�SÈääÓº�º�º­Ë°¹Ë�ËÓÒ«�«mã«Ë�°«�¹Sº�SÈääÓºË
º­Ë°¹Ë�ËÓÒË�ãÒÓË®Ó©²�ÒÏäËSËÓÒ®��¹SË��°äº�SËÓ�
ÓºË� m� ªãË}�SºÓÓºä� ­ãº}Ë�/LQN� 6\VWHPV� $1� �����
�{ËãÒ}º­SÒ�ÈÓÒ«���{�º�ãÒ�ÒË�º���}ÈÏÈÓÓº®�°Ò°�Ë�
ä©�m�Ò°¹ºã
Ï�Ëäº®�v|i��ã«��äËÓ
	ËÓÒ«��SºmÓ«
	�äºm�¹SË��°äº�SËÓÈ�ÁÒã
�SÈ�Ò«�mÒ�Ëº°Ò�ÓÈãÈ�

j°¹ºã
Ï�Ëä©®� m� �°�ÈÓºm}Ë� �º°��ÈS°�mËÓÓ©®
°�ÈÓ�ÈS�Ó©®�º­SÈÏË���v|����������3wl�ÒÏº­SÈ�
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Óº�º�¹SºË}�ÒSºmÈÓÒ«�}ºÓ°�S�}�Ò®�SÈÏãÒ�Óº�
�º�ÓÈÏÓÈ�ËÓÒ«�ÒÏ�Óºm©²�¹Sº°�SÈÓ°�mËÓÓº�ÈSäÒSºmÈÓÓ©²
��zl�ÓÈ�º°ÓºmË�ÈÓÈãÒÏÈ�°�S�}��SÓ©²�ÓÈ¹S«ÎËÓÒ®�m�º��
ÓºÓÈ¹SÈmãËÓÓ©²�ªãËäËÓ�È²�ÏÈ�mSËä«�SÈ­º�©�}ºÓ°�S�}�
�ÒÒ�� ¹SÒ� ÒÓ�ËÓ°ÒmÓºä� �ËSäº°Òãºmºä� ÓÈ�S�ÎËÓÒÒ��sÈ
º°ÓºmË�m©�Ò°ãËÓÒ«�°�S�}��SÓ©²�ÓÈ¹S«ÎËÓÒ®�m��Ë�ËÓÒË
m°Ë�º�mSËäËÓÒ�SÈ­º�©�}ºÓ°�S�}�ÒÒ�m©­ÒSÈãÒ°
�SÈ�Òº�
ÓÈã
Ó©Ë�º°Ë°ÒääË�SÒ�Ó©Ë�¹Sº°�SÈÓ°�mËÓÓ©Ë�°²Ëä©�ÈS�
äÒSºmÈÓÒ«�� {©«mã«ãÒ°
� ÓÈÒ­ºãËË� �«ÎËãºÓÈ�S�ÎËÓÓ©Ë
ÏºÓ©�m�}ºÓ°�S�}�Ò«²�¹º�}SÒ�ËSÒ«ä��ã«�°�S�}��SÓ©²�ÓÈ�
¹S«ÎËÓÒ®��v�ËãÈÓÈ�¹º°�ÈÓºm}È�¹Sº°�SÈÓ°�mËÓÓ©²�ÏÈ�È�
äÒ}SºäË²ÈÓÒ}Ò��ã«�º¹SË�ËãËÓÒ«�°�S�}��SÓ©²�ÓÈ¹S«ÎË�
ÓÒ®�ÓÈ��SºmÓË�äÈ�SÒ�©�Ò�mºãº}ºÓ�m�ª�Ò²�ÏºÓÈ²�

¢ËÈßÍÈÅ�ÝÔÔÅÊÒÎÂ�ÍÅÎÄÍÎSÎÄÍÎÑÒÈ��
ÂßÇÊÎÑÒÈ�È�ÊÀÏÈËËßSÍÎÑÒÈ�ÍÀ�
SÀÑÏSÎÑÒSÀÍÅÍÈÅ�ÍÅËÈÍÅÉÍÛÕ�ÂÎËÍ�
Â ÆÈÄÊÎÑÒßÕ
sºäËS�¹SºË}�È�������������

�º��¹SË�°�ÈmãËÓÒ«�º��Ë�È������

{�¹SºË}�Ë�¹Sºmº�Òãº°
��ËºSË�Ò�Ë°}ºË�Ò°°ãË�ºmÈÓÒË
¹Sº�Ë°°ºm�SÈ°¹Sº°�SÈÓËÓÒ«�mºãÓ�m�ÓËº�ÓºSº�Ó©²�°SË�È²
°���Ë�ºä�SËÈã
Ó©²�ªÁÁË}�ºm��{�Ò�º�Ë�¹ºã��ËÓ©�°ãË����
�ÒË�mÈÎÓË®	ÒË�SËÏ�ã
�È�©��{�SÈä}È²��º�Óº®�ÓËãÒÓË®�
Óº®�¹º°�ÈÓºm}Ò��º}ÈÏÈÓº�°��Ë°�mºmÈÓÒË�°�º«�Ò²�mºãÓ�m
}ÈÓÈãË�°�SºmÓ©ä��Óºä��3ÈÏSÈ­º�ÈÓ�Èã�ºSÒ�ä�¹º°�SºËÓÒ«
SË	ËÓÒ«�ÏÈ�È�Ò�3ÒäÈÓÈ��ã«��SÈmÓËÓÒ®�mÒ²SËmº®�äËã}º®
mº�©�Ò�ÓÈ®�ËÓ�Óºm©®�}ãÈ°°��º�Ó©²�SË	ËÓÒ®��ã«�ª�º®
äº�ËãÒ���°�ÈÓºmãËÓÈ�SÈÏSË	Òäº°�
�m��Ëãºä�¹º�mSËäËÓÒ
ÏÈ�È�Ò��º¹Ò°©mÈ��Ë®�m�¹SÒ­ãÒÎËÓÒÒ�v�º}°È�ªmºã��Ò�
�SÈÓÒ�©� SÈÏ�ËãÈ� �m�²� ÓË°äË	ÒmÈ��Ò²°«� °ÎÒäÈËä©²
ÎÒ�}º°�Ë®��°���Ë�ºä��Ë®°�mÒ«�}È¹Òãã«SÓ©²�°Òã�m�}ãÈ°°Ë
äËSºÏÓÈ�Ó©²�mÈSÒÁºã��SË	ËÓÒ®��iã«�ãÒÓËÈSÒÏºmÈÓÓº®
äº�ËãÒ��ãÒÓÓ©²�mºãÓ�ÓÈ�¹ºmËS²Óº°�Ò�°ãº«�m«Ï}º®�ÓË�
°ÎÒäÈËäº®�ÎÒ�}º°�Ò����Ë��m«Ï}º°�Ò�m�¹SÒ­ãÒÎËÓÒÒ�¹º�
�SÈÓÒ�Óº�º�°ãº«���È��È}ÎË��ã«�ÓËãÒÓË®Óº®�äº�ËãÒ�mÒ²�
SËmº®�äËã}º®�mº�©�°�Sº�º��º}ÈÏÈÓº����º��SÈÓÒ�©�º­ãÈ°�
�Ò� º¹SË�ËãËÓÓº°�Ò� SË	ËÓÒ«� ÏÈ�È�Ò� zº	Ò� ÏÈ�È��°«
º­º­�ËÓÓ©äÒ�²ÈSÈ}�ËSÒ°�Ò}ÈäÒ�°Ò°�Ëä�ÒÓ�Ë�Sº�ÒÁÁË�
SËÓ�ÒÈã
Ó©²� �SÈmÓËÓÒ®���SºÈÓÈãÒÏÒSºmÈÓ©�¹Sº�Ë°°©
SÈ°¹Sº°�SÈÓËÓÒ«� mºÏä��ËÓÒ®� m� �Ë�ËÓÒ«²�� º¹Ò°©mÈ��
�Ò²°«� �SË²äËSÓ©äÒ� ÓË°�È�ÒºÓÈSÓ©äÒ� �SÈmÓËÓÒ«äÒ
mÏÈÒäº�Ë®°�m���Ë�º� ãÈäÒÓÈSÓº�º� �Ò¹ËSÏm�}ºmº�º� ¹º�
�SÈÓÒ�Óº�º�°ãº«��sÈ®�ËÓ©�°�­²ÈSÈ}�ËSÒ°�Ò}Ò�°Ò°�Ëä©
�SÈmÓËÓÒ®� Ò� m©mË�ËÓº� ÒÓ�Ë�SÈã
ÓºË� �°ãºmÒË�� º¹SË�Ë�
ã«��ËË� °}ºSº°�
� SÈ°¹Sº°�SÈÓËÓÒ«� mºÏä��ËÓÒ®�� iã«

¹Sº°�Ë®	Ò²��SË²äËSÓ©²��Ë�ËÓÒ®��¹º�SÈÓÒ�Ó©®�°ãº®�ÓÈ
°}ºã
Ï«�Ëä� }S©ãË�� º¹SË�ËãËÓ©� �ÒÈ�SÈää©� °}ºSº°�Ë®
SÈ°¹Sº°�SÈÓËÓÒ«�mºÏä��ËÓÒ®��j°°ãË�ºmÈÓÈ�ÓËãÒÓË®ÓÈ«
°�È�Ò«� SÈÏmÒ�Ò«� ÓË�°�º®�Òmº°�Ò� �«ÎËãº®� °ÎÒäÈËäº®
ÎÒ�}º°�Ò�m�ÓÈ}ãºÓÓºä�}ÈÓÈãË�¹º��}S©	}º®���º}ÈÏÈÓº�
��º� �SÈmÓËÓÒ«� äº��ã«�Ò®� �ã«� �°�º®�Òm©²� ¹ËSÒº�Ò�Ë�
°}Ò²�ÓËãÒÓË®Ó©²�mºãÓºm©²�¹È}Ë�ºm�ÒäË����Ò¹ËS­ºãÒ�
�Ë°}Ò®��Ò¹��sÈ®�ËÓ©�ÈÓºäÈã
Ó©Ë�SËÎÒä©��Ë�ËÓÒ«��º��
mË�È��ÒË�¹ËSË²º���º��SÈ°°ãºËÓÓº�º��Ë�ËÓÒ«�}�°ÓÈS«��
Óºä��SËÎÒä����ºã��ËÓÈ�äÈ�ËäÈ�Ò�Ë°}È«�äº�Ëã
��º¹Ò°©�
mÈ��È«� }È}� SÈ°°ãºËÓÓ©®�� �È}� Ò� ¹Sº­}ºm©®� SËÎÒä©
�Ë�ËÓÒ«�m�}ÈÓÈãË��iã«�äº�ËãÒ��mÒÎËÓÒ«�Ò�ËÈã
Óº®�ÎÒ��
}º°�Ò�m���ãÒÓËÓÓºä�ªãÈ°�Ò�Óºä�}ÈÓÈãË�m©�Ò°ãËÓ©�°}º�
Sº°�Ò�SÈ°¹Sº°�SÈÓËÓÒ«�mºÏä��ËÓÒ®���°�ÈÓºmãËÓº�°��Ë�
°�mºmÈÓÒË�¹Sº°�©²�mºãÓ��ÓÈ®�ËÓ©�}ãÈ°°©�ÒÓmÈSÒÈÓ�Ó©²
SË	ËÓÒ®��j°°ãË�ºmÈÓ©��°ãºmÒ«��Ò¹ËS­ºãÒ�Óº°�Ò�Ò�º°�
ÓºmÓ©Ë�°mº®°�mÈ�°Ò°�Ëä©�}ÒÓË�Ò�Ë°}Ò²��SÈmÓËÓÒ®�3�°�
°º�väËSË}Ò��º¹Ò°©mÈ��Ë®��Ë�ËÓÒË�ÎÒ�}º°�Ò�°�¹�Ï©S
�
}ÈäÒ��ÓÈ®�ËÓ©�ÒÓmÈSÒÈÓ�©�3ÒäÈÓÈ��­Ë°}ºÓË�ÓÈ«�°ËSÒ«
ÏÈ}ºÓºm�°º²SÈÓËÓÒ«�Ò�¹º°�SºËÓ©�}ãÈ°°©��º�Ó©²�SË	Ë�
ÓÒ®��{©mË�ËÓÈ�ÓºmÈ«�°Ò°�ËäÈ�}ÒÓË�Ò�Ë°}Ò²��SÈmÓËÓÒ®�
º¹Ò°©mÈ��È«��mÒÎËÓÒË�°ÎÒäÈËä©²�¹�Ï©S
}ºm�m�ÎÒ��
}º°�Ò��iÈÓ�È°Òä¹�º�Ò�Ë°}Ò®�m©mº��Óºm©²��SÈmÓËÓÒ®�Ò
¹º°�SºËÓ©�¹SÒ­ãÒÎËÓÓ©Ë�SË	ËÓÒ«��º¹Ò°©mÈ��ÒË��Ò�
ÓÈäÒ}��°SË��°º�°ãÈ­º°ÎÒäÈËä©äÒ�}ºä¹ºÓËÓ�ÈäÒ��m}ã��
�È«�ÁÈÏºm©Ë�¹ËSË²º�©�Ò���ÈSÓ©Ë�mºãÓ©�

¬ÅÒÎÄÛ�ÈÍÒÅËËÅÊÒÓÀËÜÍÎÃÎ�È�ÍÅÉSÎÑÅÒÅÂÎÃÎ�
ÓÏSÀÂËÅÍÈß�ÌÓËÜÒÈÀÃÅÍÒÍÛÌÈ�
SÎÁÎÒÎÒÅÕÍÈ×ÅÑÊÈÌÈ�ÑÈÑÒÅÌÀÌÈ
sºäËS�¹SºË}�È�������������

�º��¹SË�°�ÈmãËÓÒ«�º��Ë�È������

r©ãº�¹SºmË�ËÓº��ËºSË�Ò�Ë°}ºË�Ò°°ãË�ºmÈÓÒË�º­�Ò²
¹SÒÓ�Ò¹ºm�Ò�SÈÏmÒ�ÒË�}ºÓ}SË�Ó©²�äË�º�ºm�ÒÓ�ËããË}���
Èã
Óº�º�Ò�ÓË®Sº°Ë�Ëmº�º��¹SÈmãËÓÒ«�Sº­º�ÈäÒ��¹ºÏmº�
ã«��Ò²�Òä�SË	È�
�ÏÈ�È�Ò�äº�ËãÒSºmÈÓÒ«�°SË�©��¹ãÈÓÒ�
SºmÈÓÒ«�º¹�ÒäÈã
Ó©²�äÈS	S��ºm��¹ºãÒ�ºÓÈã
Óº®�Ò�¹º�
ãÒÓºäÒÈã
Óº®�ÒÓ�ËS¹ºã«�ÒÒ��mÒÎËÓÒ®�Ò�º¹�ÒäÈã
Óº�º
ÓË®Sº°Ë�Ëmº�º� �¹SÈmãËÓÒ«� Ò°¹ºãÓÒ�Ëã
Ó©äÒ� äË²ÈÓÒÏ�
äÈäÒ� Sº­º�ºm�� |¹SË�ËãËÓÓºË� mÓÒäÈÓÒË� ­©ãº� ��ËãËÓº
SÈÏSÈ­º�}Ë� ¹º�²º�ºm� }� �S�¹¹ºmºä�� �ä�ã
�ÒÈ�ËÓ�Óºä��
�¹SÈmãËÓÒ��°ãºÎÓ©äÒ�Sº­º�º�Ë²ÓÒ�Ë°}ÒäÒ�°Ò°�ËäÈäÒ
m� ÒÏäËÓ«��Ë®°«� °SË�Ë�� �SÒ� ª�ºä� Sº­º�º�Ë²ÓÒ�Ë°}È«
°Ò°�ËäÈ�Ò°°ãË�ºmÈãÈ°
�°�¹ºÏÒ�Ò®��ËºSÒÒ��¹SÈmãËÓÒ«�}È}
äÓºÎË°�mº���S�¹¹È��ªãË}�SºäË²ÈÓÒ�Ë°}Ò²�È�ËÓ�ºm�°�ªãË�
äËÓ�ÈäÒ�Ò°}�°°�mËÓÓº�º�ÒÓ�ËããË}�È��°m«ÏÈÓÓ©²�äËÎ��
°º­º®�}ÈÓÈãÈäÒ�º­äËÓÈ�ÒÓÁºSäÈ�ÒË®��r©ãÒ�SÈÏSÈ­º�È�
Ó©�äË�º�©�°�¹ËSmÒÏºSÓº�º��¹SÈmãËÓÒ«�ä�ã
�ÒÈ�ËÓ�Ó©�
äÒ�Sº­º�º�Ë²ÓÒ�Ë°}ÒäÒ�°Ò°�ËäÈäÒ��º°ÓºmÈÓÓ©Ë�ÓÈ�ÒË�
SÈS²Ò�Ë°}º®� �Ë}ºä¹ºÏÒ�ÒÒ� º­�Ë®� ÏÈ�È�Ò� �S�¹¹ºmº�º
�¹SÈmãËÓÒ«�ÓÈ�S«��ãº}Èã
Ó©²�ÏÈ�È���¹SÈmãËÓÒ«�ªãË}�Sº�
äË²ÈÓÒ�Ë°}ÒäÒ�È�ËÓ�ÈäÒ�Ò�}ººS�ÒÓÈ�ÒÒ�Ò²�mÏÈÒäº�Ë®�
°�mÒ«��ã«�¹SË�º�mSÈ�ËÓÒ«�mºÏäºÎÓ©²�}ºÓÁãÒ}�ºm��k}�
��Èã
Óº°�
� ¹ºã��ËÓÓ©²� SËÏ�ã
�È�ºm� º¹SË�Ëã«Ë�°«� �Ëä�
��º��ËºSÒ«�ÓË®Sº°Ë�Ëmº�º��¹SÈmãËÓÒ«�Sº­º�ÈäÒ�Ò��S�¹�
¹ºmº�º� �¹SÈmãËÓÒ«� ä�ã
�ÒÈ�ËÓ�Ó©äÒ� Sº­º�º�Ë²ÓÒ�Ë�
°}ÒäÒ�°Ò°�ËäÈäÒ�°ãÈ­º�SÈÏmÒ�È��È�ËË�¹SÒãºÎËÓÒ«��ã«�Èm�
�ºäÈ�ÒÏÈ�ÒÒ�¹º�mº�Ó©²�Ò�}º°äÒ�Ë°}Ò²�Ò°°ãË�ºmÈÓÒ®�Ò
�Ë²Óºãº�Ò�Ë°}Ò²�¹Sº�Ë°°ºm�º�ËÓ
�mÈÎÓ©�
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6\PSRVLXP�RQ

'HVLJQ��7HVW��,QWHJUDWLRQ�DQG

3DFNDJLQJ�RI

0(06�02(06

'7,3���������x���0D\������x�0RQWUHX[��6ZLW]HUODQG�

&KDLU��%HUQDUG�&28572,6��7,0$�/DEV��*UHQREOH��)UDQFH
&R�&KDLU��.DUHQ�0$5.86��=HXV�6WUDWHJLHV��//&��'XUKDP��86$

&RQIHUHQFHV

&$'��'HVLJQ�DQG�7HVW
&KDLU��-��.259,1.�

8QLYHUVLW\�RI�)UHLEXUT��*HUPDQ\
&R�&KDLU��-� 0��.$5$0�

0(06&$3��%HUQLQ��)UDQFH
0LFURIDEULFDWLRQ��,QWHJUDWLRQ�DQG

3DFNDJLQJ

&KDLU��$��,21(6&8�

(3)/�/DXVDQQH��6ZLW]HUODQG
&R�&KDLU��0��(6$6+,�

7RKRNX�8QLYHUVLW\��-DSDQ

,QFOXGLQJ

:RUNVKRS�RQ�0(06�SDFNDJLQJ
RUJDQL]HG�E\�(��-81*��,=0��%HUOLQ��

*HUPDQ\

&$'��'HVLJQ�DQG�7HVW
7KH�WRSLFV�IRU�WKLV�&RQIHUHQFH�LQFOXGH��SUHOLPLQDU\��

z 7HFKQRORJ\�&$'�LQ�JHQHUDO
z 0RGHOLQJ�DQG�VLPXODWLRQ�RI�IDEULFDWLRQ�SURFHVVHV
z 'HYLFHV�DQG�FRPSRQHQWV��VHQVRUV��DFWXDWRUV������
z 0(06�02(06�OLEUDULHV�DQG�,3
z 6LJQDO�SURFHVVLQJ
z ,QWHJUDWHG�&$'�WRROV
z 1XPHULFDO�VLPXODWLRQ
z <LHOG�HVWLPDWLRQ
z )DLOXUH�PHFKDQLVPV
z )DXOW�PRGHOLQJ
z )DXOW�VLPXODWLRQ�DQG�WHVW�SDWWHUQ�JHQHUDWLRQ
z 0HFKDQLFDO�VLPXODWLRQ
z 7KHUPDO�HYDOXDWLRQ
z ,QWHURSHUDELOLW\�RI�&$'�&$(�WRROV
z 0XOWLSK\VLFV�VLPXODWLRQ
z 6WUXFWXUHG�GHVLJQ�PHWKRGRORJLHV
z /DQJXDJHV�IRU�LQWHUFKDQJH�GDWD�DPRQJ�GHVLJQ�DQG�WRROV
z 0RGHO�RUGHU�UHGXFWLRQ

0LFURIDEULFDWLRQ��,QWHJUDWLRQ�DQG�3DFNDJLQJ
7KH�WRSLFV�IRU�WKLV�&RQIHUHQFH�LQFOXGH��SUHOLPLQDU\��

z ,QWHJUDWHG�SURFHVVHV��PLFURPDFKLQLQJ��PLFURPROGLQJ������
z 3URFHVV�LQWHJUDWLRQ�EHWZHHQ�0(06�DQG�HOHFWURQLFV
z 0LFUROLWKRJUDSK\�LVVXHV�XQLTXH�WR�0(06�02(06
z 0DQXIDFWXULQJ
z 0DWHULDOV
z $VVHPEO\�WHFKQRORJLHV
z 3DFNDJLQJ�IRU�KDUVK�HQYLURQPHQWV
z 02(06�SDFNDJLQJ
z 5)�DQG�PLFURZDYH�SDFNDJLQJ
z 7HVW�VWUXFWXUHV
z 'HYLFHV�	�FRPSRQHQWV��VHQVRUV��DFWXDWRUV������
z 'LPHQVLRQDO�PHDVXUHPHQWV
z 3K\VLFDL�PHDVXUHPHQWV
z )DLOXUH�DQDO\VLV
z 5HOLDELOLW\
z &KDUDFWHUL]DWLRQ
z 3URFHVV�PRQLWRULQJ
z 1RQ�GHVWUXFWLYH�HYDOXDWLRQ

KWWS���WLPD�LPDJ�IU�&RQIHUHQFHV�GWLS

,QYLWDWLRQ�WR�SDUWLFLSDWH

7KLV�6\PSRVLXP�ZLOO�EH�D�IROORZ�XS�WR�WKH�YHU\�VXFFHVVIXO�LVVXHV�KHOG
LQ������DQG������LQ�3DULV�DQG�LQ������������DQG������LQ�0DQGHOLHX�/D�1D�
SRXOH��7KLV�VHULHV�RI�6\PSRVLD�LV�D�XQLTXH�VLQJOHPHHWLQJ�HYHQW�H[SUHVVO\
SODQQHG�WR�EULQJ�WRJHWKHU�SDUWLFLSDQWV�LQWHUHVWHG�LQ�PDQXIDFWXULQJ�PLFUR�
VWUXFWXUHV�DQG�SDUWLFLSDQWV�LQWHUHVWHG�LQ�GHVLJQ�WRROV�WR�IDFLOLWDWH�WKH�FRQ�
FHSWLRQ�RI�WKHVH�PLFURVWUXFWXUHV��$JDLQ��D�VSHFLDO�HPSKDVLV�ZLOO�EH�SXW�RQ
WKH�YHU\�FUXFLDO�QHHGV�RI�0(06�02(06�LQ�WHUPV�RI�SDFNDJLQJ�VROXWLRQV�
7KH�JRDO�RI�WKH�6\PSRVLXP�LV�WR�SURYLGH�D�IRUXP�IRU�LQ�GHSWK�LQYHVWLJDWLRQV
DQG�LQWHUGLVFLSOLQDU\�GLVFXVVLRQV�LQYROYLQJ�GHVLJQ��PRGHOLQJ��WHVWLQJ��PL�
FURPDFKLQLQJ��PLFURIDEULFDWLRQ�� LQWHJUDWLRQ�DQG�SDFNDJLQJ�RI�VWUXFWXUHV�
GHYLFHV��DQG�V\VWHPV�

:H�ORRN�IRUZDUG�WR�ZHOFRPLQJ�\RX�WR�0RQWUHX[�DQG�HQFRXUDJH�\RX�WR
SDUWLFLSDWH�E\�VXEPLWWLQJ�DQ�DEVWUDFW�IRU�RQH�RI�WKH�WZR�&RQIHUHQFHV�

%��&28572,6

.��0$5.86

{­´®°¬ ¶¨¿
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0$1&()
0LFUR�DQG�1DQRWHFKQRORJ\�&RPPHUFLDOL]DWLRQ�(GXFDWLRQ�
)RXQGDWLRQ

&206������LV�FRPLQJ�WR�(GPRQWRQ��$OEHUWD��&DQDGD

���$XJXVW�w���6HSWHPEHU������

0$1&()�LV�SURXG�WR�DQQRXQFH�WKDW�(GPRQWRQ��$OEHUWD��&DQDGD�ZLOO�MRLQ�WKH�IDPLO\�RI�&206�KRVWV�

$GYDQFH�&DOO�IRU�3DSHUV��&206����� $SSHO�GH�FRPPXQLFDWLRQV��&206����

$ERXW�WKH�&RPPHUFLDOL]DWLRQ�RI�0LFUR�DQG�1DQR�6\VWHPV�&RQIHUHQFH�6HULHV

&206�LV�WKH�OHDGLQJ�LQWHUQDWLRQDO�FRQIHUHQFH�RQ�WKH�FRPPHUFLDOL]DWLRQ�RI�0(06�067�PLFURPDFKLQLQJ�DQG
QDQRWHFKQRORJ\��7KLV�&RQIHUHQFH�IRVWHUV�WKH�FRPPHUFLDOL]DWLRQ�RI�PLFUR��DQG�QDQRWHFKQRORJLHV�DQG�DGGUHVVHV
FRPPHUFLDOL]DWLRQ�LVVXHV�XQLTXH�WR�WKHVH�HPHUJLQJ�DQG�GLVUXSWLYH�WHFKQRORJLHV��&206�EULQJV�WRJHWKHU�NH\�SHRSOH
IURP�DOO�RYHU�WKH�ZRUOG�DQG�IURP�HYHU\�VHFWRU�RI�WKH�VXSSO\�FKDLQ��LQFOXGLQJ�WRS�UHVHDUFKHUV�LQ�WKH�ILHOG��HTXLSPHQW
VXSSOLHUV��HQG�XVHUV�DQG�ILQDQFLDO�H[SHUWV�
7KH�&RQIHUHQFH�XWLOL]HV�D��*RUGRQ�VW\OH��HQYLURQPHQW�WKDW�VWURQJO\�HQFRXUDJHV�LQWHUDFWLRQ�DPRQJ�WKH�DWWHQ�

GHHV��&206������SURYLGHV�DQ�LGHDO�RSSRUWXQLW\�WR�PHHW�GHFLVLRQ�PDNHUV�LQ�WKH�PLFUR��DQG�QDQRWHFKQRORJ\�FRP�
PXQLWLHV�DQG�WR�JDLQ�YDOXDEOH�LQVLJKWV�DQG�LQIRUPDWLRQ�DERXW�LQGXVWULDO�WUHQGV��,W�LV�D�IROORZ�XS�WR�WKH�HDUOLHU�KLJKO\
VXFFHVVIXO�0$1&()�VSRQVRUHG�&206�FRQIHUHQFHV�KHOG�LQ�%DQII���������+DZDLL���������6DQ�'LHJR���������'RUW�
PXQG���������6DQWD�)H���������2[IRUG���������<SVLODQWL���������DQG�$PVWHUGDP��������

6FRSH�RI�&RQIHUHQFH�7RSLFV

&206������DGGUHVVHV�UHFHQW�DGYDQFHV�LQ�PLFUR�QDQRWHFKQRORJ\�IRU�SK\VLFDO��FKHPLFDO�DQG�ELRORJLFDO�V\VWHPV
DQG�WKHLU�LPSDFW�RQ�FRPPHUFLDO�PDUNHWV�

7KH�PDUNHWV�DGGUHVVHG�LQFOXGH�

z 7UDQVSRUWDWLRQ
z %LRORJLFDO
z ,QGXVWULDO

z &RQVXPHU
z &RPPXQLFDWLRQV
z (QYLURQPHQWDO
z 6HFXULW\�DQG�KRPHODQG�GHIHQVH

7RSLFV�LQFOXGH�

z 5RDGPDSSLQJ
z 6WUDWHJLF�PDQDJHPHQW�RI�WHFKQRORJ\
z &RVW�PRGHOLQJ
z 6WDQGDUGV
z 5HODWLRQVKLSV�QHHGHG�IRU�FRPPHUFLDOL]DWLRQ

z 7KH�UROH�RI�IRXQGULHV�LQ�FRPPHUFLDOL]DWLRQ
z ,QYHVWPHQW�VWUDWHJLHV
z 7KH�UROH�RI�YHQWXUH�FDSLWDO�LQ�FRPPHUFLDOL]DWLRQ
z *RYHUQPHQW�V�UROH�LQ�FRPPHUFLDO�GHYHORSPHQW
z 8QLYHUVLWLHV��UROH�LQ�FRPPHUFLDO�GHYHORSPHQW

$Q�H[KLELWLRQ�RI�HTXLSPHQW�VXSSOLHUV��VHUYLFH�SURYLGHUV��SURGXFW�VXSSOLHUV�DQG�FRQVXOWDQWV�ZLOO�EH�KHOG�LQ�FRQ�
MXQFWLRQ�ZLWK�WKH�&RQIHUHQFH�

&RQIHUHQFH�9HQXH

2IIHULQJ�D�VSHFWDFXODU�YLHZ�RI�(GPRQWRQ�V�ULYHU�YDOOH\�IURP�WKH�EDQNV�RI�WKH�1RUWK�6DVNDWFKHZDQ�ULYHU��WKH
DZDUG�ZLQQLQJ�6KDZ�&RQIHUHQFH�&HQWUH�LV�VLWXDWHG�LQ�WKH�KHDUW�RI�WKH�&LW\�V�YLEUDQW�GRZQWRZQ�FRUH��*DLQ�HDV\
DFFHVV�WR�(GPRQWRQ�V�PDMRU�KRWHOV��ILQH�UHVWDXUDQWV��WKHDWUH��DQG�GRZQWRZQ�VKRSSLQJ�GLVWULFW�WKURXJK�GLUHFW�SHGZD\
FRQQHFWLRQV�

�0$1&()�x�0LFUR�$QG�1DQRWHFKQRORJ\�&RPPHUFLDOL]DWLRQ�(GXFDWLRQ�)RXQGDWLRQ�����:DVKLQJWRQ�6(�0�6����
_$OEXTXHUTXH��10�������86$_�����������������SKRQH��_�����������������ID[�
$OO�ULJKWV�UHVHUYHG��8SGDWHG��6HSWHPEHU��������

KWWS���ZZZ�PDQFHI�RUJ�FRPV�����KWP
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(XURSHDQ�0LFUR�DQG�1DQR�V\VWHPV������

)LUVW�,VVXH
$GYDQFHV�	�$SSOLFDWLRQ�IRU�0LFUR�	�1DQR�6\VWHPV

��Û���2FWREHU�����

Contacts:

Jean FABRI

Secrétaire Général du GST/MIA
Maison de la Mécanique
39—41 rue Louis Blanc
92038 Paris la Défense Cedex
France
Tel: +33 1 47 17 64 89
Fax: +33 147 17 61 31

Daniel H. FRUMAN

16 Allée Bellevue
78230 Le Pecq
France
Tel: +33 1 39 17 00 13
Fax: +33 1 39 17 00 13

Bernard COURTOIS

TIMA-CMP
46 avenue Félix Viallet
38031 Grenoble Cedex
France
Tel: +33 4 76 57 46 15
Fax: +33 4 76 47 38 14

Rai MANCHANDA

ASME Nanotechnology Institute
Three Park Avenue
New York, NY 10016, USA
Tel:+1 212 591 7789
Fax: +l 212 591 7059

KWWS���WLPD�LPDJ�IU�&RQIHUHQFHV�(01�

2UJDQL]LQJ�&RPPLWWHH
&KDLU��'U��'DQLHO�+�

)580$1�
&RQVXOWDQW�(QJLQHHU��$60(��)UDQFH

3URI��0RKDPHG�$.,/��(6,((�
)UDQFH

0U��0LFKHO�%285*(27��
*67�0,$��$)0��)UDQFH

0U��-HDQ�)$%5,��6HFUHWDU\�RI�01����
$)0��)UDQFH

3URI��'LGLHU�*(,*(5��8QLY��3DULV�;,,�
9DO�GH�0DUQH��)UDQFH

0U��3LHUUH�$ODLQ�+$&4�
([HFXWLYH�'LUHFWRU��$)0�

)UDQFH

0U��5DM�0$1&+$1'$�
$60(��8� 6��$�

0��;DYLHU�%287,1��
&OXE�QDQR�PLFURWHFKQRORJLH��)UDQFH

3URI��6NDQGDUG�%$65285��
7,0$�/DEV��*UHQREOH��)UDQFH

723,&6
,QGXVWULDO�DVSHFWV�

z &RPPHUFLDOL]DWLRQ�RI�µ�	�Q�V\VWHPV
z ,QIRUPDWLRQ�WHFKQRORJ\�EDVHG�DSSOLFDWLRQV
z %LRORJLFDO�WHFKQRORJ\�EDVHG�DSSOLFDWLRQV
z (QHUJ\�WHFKQRORJ\�EDVHG�DSSOLFDWLRQV
z 0HGLFDO�WHFKQRORJ\�EDVHG�DSSOLFDWLRQV

5HVHDUFK�DVSHFWV�
D��µ�	�Q�PDWHULDOV
L��VLOLFRQ
LL��SRO\PHUV
LLL��FHUDPLFV
LY��PDWHULDO�WHVWLQJ�DQG�FKDUDFWHUL]DWLRQ

E��µ�	�Q�IDEULFDWLRQ�PDQXIDFWXULQJ
L��XOWUDVRQLF
LL��HURVLRQ
LLL��PDFKLQLQJ
LY��SULQWLQJ

F��µ�	�Q�PHFKDQLFV�GHYLFHV
L��IOXLGLFV
LL��DFWXDWRUV
LLL��URERWLFV
LY��PRWRUV
Y��RSWLFV

G��µ�	�Q�GHVLJQ�LQWHJUDWLRQ
L��VHOI�DVVHPEO\
LL��FRPSXWDWLRQDO�WRROV
LLL��PXOWLVFDOH�PRGHOLQJ
LY��XVH�RI�µ�IRU�Q�H[SORUDWLRQ
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7HOHWF�9� $��0LFURHOHFWURPHFKDQLFDO�,QHUWLDO�7UDQVGXFHUV
RI�3K\VLFDO�4XDWLWLHV��7\SLFDO�'HVLJQ�9DULDQWV ��������������������������������

7KH�PLFURHOHFWURPHFKDQLFDO� DFFHOHURPHWHUV� DUH� WKH� OHDGHUV� RI
VDOHV�RI�LQHUWLDO�PLFURHOHFWURPHFKDQLFDO�V\VWHPV��0(06��GXH�WR�DX�
WRPRELOH�HOHFWURQLFV�GHYHORSPHQW��+RZHYHU�WKH�LQHUWLDO�0(06�GH�
YLFHV�PDUNHW�NHHSV�VSUHDGLQJ�E\�WKH�KLJK�VHQVLWLYH�PLFUR��VHLVPRVHQ�
VRUV�DQG�J\URVFRSHV��0RVW�ZLGHO\�XVHG�GHVLJQV�RI�WKHP�DUH�EULHIO\
RYHUYLHZHG�

/XFKNR�9��$��0(06�WHFKQRORJ\�&KDQJHG�1RWLRQ�DERXW�7HFKQRORJ\�
RI�,QIUDUHG�9LVLRQ�����������������������������������������������������������������������

,Q�WKLV�DUWLFOH�WKH�PDWUL[�UHFHLYHU�RI� LQIUDUHG�YLVLRQ�FRQVLVWHG�RI
WKRXVDQG�SKRWRVHQVLWLYH�PLFURFRQVROHV�RQ�D�EDVLV�RI�6L&�DUH�GHVFULEHG�

.R]ORY�$� *��0RGHOOLQJ�RI�6WHDG\�6WDWH�7HPSHUDWXUH�
'LVWULEXWLRQ�LQ�*DV�0LFURVHQVRUV�%DVHG�RQ�7KHUPDOO\�
,VRODWHG�6WUXFWXUHV ���������������������������������������������������������������������

$Q�DQDO\WLFDO�PHWKRG�LV�SUHVHQWHG�WKDW�DOORZV�RQH�WR�GHWHUPLQH
WKH�VWHDG\�VWDWH�WHPSHUDWXUH�GLVWULEXWLRQ�LQ�JDV�PLFURVHQVRUV�EDVHG
RQ�WKHUPDOO\�LVRODWHG�VWUXFWXUHV�PDGH�ZLWK�DQ�DQLVRWURSLF�HWFKLQJ�RI
VLOLFRQ��7KH�VWUXFWXUH�RI�D�PLFURVHQVRU�LV�GLYLGHG�LQWR�D�QXPEHU�RI
WZR�GLPHQVLRQDO�UHFWDQJXODU�UHJLRQV�LQ�ZKLFK�WKH�WHPSHUDWXUH�GLV�
WULEXWLRQ�LV�REWDLQHG�E\�PHDQV�RI�)RXULHU�PHWKRG��3DUDPHWHUV�FKD�
UDFWHULVLQJ� WKHUPDO�FRQGXFWLRQ�SURFHVVHV�EHWZHHQ�DGMDFHQW� UHJLRQV
DUH�IRXQG�XVLQJ�DGMRLQW�ERXQGDU\�FRQGLWLRQV��$V�DQ�H[DPSOH��WKH�WHP�
SHUDWXUH�GLVWULEXWLRQ�LQ�WZR�VWUXFWXUDO�YDULDQWV�RI�FDWDO\WLF�JDV�VHQVRU
RQ�WKH�WKHUPDOO\�LVRODWHG�VWUXFWXUHV�LV�GHWHUPLQHG�

%DODQ�1� 1��'HILQLWLRQ�RI�0HPV�6WUXFWXUHV�(ODVWLF�
3URSHUWLHV ������������������������������������������������������������������������������ ��

,W� LV� GHVFULEHG� D� ILQLWH� HOHPHQW�PHWKRG�RI�PXOWLOD\HUHG�SODWHV
PRGHOLQJ��RIIHUHG�WR�XVH�DW�PRGHOLQJ�RI�HOHPHQWV�RI�0(06�VWUXF�
WXUHV��2Q�DQ�H[DPSOH�RI�D�WXQQHO�VHQVRU�PHPEUDQH�VLPXODWLRQ�DQG
FRPSDULVRQ�RI� WKH�UHFHLYHG�UHVXOWV�ZLWK�DQDO\WLFDO�FDOFXODWLRQ�HIIL�
FLHQF\�RI� DSSOLFDWLRQ�RI� WKH�RIIHUHG�PHWKRG� LV� VKRZQ��/DFNV�RI� D
PHWKRG�DQG�ZD\V�RI�WKHLU�HOLPLQDWLRQ�DUH�GLVFXVVHG�

8VDQRY�'� $���6NULSDO�$� 9���.DP\VKDQFNL\�$� 6��9HORFLW\�
0HDVXUHPHQW�RI�2EMHFW�0RYHPHQW�E\�WKH�6SHFWUXP�RI�$XWRG\QH�
6LJQDO�RI�6HPLFRQGXFWRU�/DVHU�RQ�'LPHQVLRQDO�4XDQWXP�
6WUXFWXUHV ��������������������������������������������������������������������������������

7KH� DSSOLFDWLRQ� SRVVLELOLW\� RI� ODVHU� DXWRG\QH� RQ� GLPHQVLRQDO
TXDQWXP� VWUXFWXUHV� IRU� YHORFLW\� PHDVXUHPHQWV� RI� QDQRPHWHU� GLV�
SODFHPHQWV�KDV�EHHQ� UHVHDUFKHG��$GGLWLRQDO�PHFKDQLFDO�YLEUDWLRQV
ZLWK�DPSOLWXGH�QR�OHVV�WKDQ�KDOI�RI�ZDYHOHQJWK�RI�ODVHU�UDGLDWLRQ�ZHUH
H[FLWHG�LQ�DQ�REMHFW�WR�SURYLGH�DXWRG\QH�VLJQDO�QRUPDOL]DWLRQ��,Q�WKLV
FDVH�WKH�GLVSODFHPHQW�YHORFLW\�ZHUH�GHWHUPLQHG�E\�SKDVH�FKDQJLQJ�RI
DXWRG\QH�VLJQDO�

7RGXD�3��$���%\NRY�9��$���9RON�&K��3���*RUQHY�(��6���
=KHONREDHY�=K��HWF��6FLHQWLILF�DQG�7HFKQRORJLFDO�%DVHV�
RI�0HWURORJLFDO�6HFXULW\�RI�/HQJWK�'LPHQVLRQ�LQ�0LFURPHWHU�
DQG�1DQRPHWHU�5DQJHV�DQG�WKHLU�,QWUXVLRQ�LQ�0LFURHOHFWURQLFV�
DQG�1DQRWHFK�QRORJLFDOV ������������������������������������������������������������

7KH�EDVHV�RI�PHWURORJLFDO�VHFXULW\�RI�WKH�GLPHQVLRQV�EDVHG�RQ�WKH
PHWKRGV�RI� VFDQQHU�SUREH�PLFURVFRS\�DQG� ODVHU� LQWHUIHURPHWHU�Û
SKDVHPHWHU�DUH�UHSUHVHQWHG��7KH�PHWKRGV�DQG�PHDQV�RI�UHSURGXFWLRQ
DQG�WUDQVPLVVLRQ�RI� WKH�XQLW�RI� OHQJWK�GLPHQVLRQ� LQ� WKH� LQGLFDWHG
UDQJH�ZLWK�DEVROXWH�ELQGLQJ�WR�WKH�VWDWH�SULPDU\�VWDQGDUG�RI�WKH�XQLW
RI�OHQJWK�Û�WKH�PHWHU�DUH�RIIHUHG��WKH�WHFKQRORJ\�LV�GHYHORSHG�DQG
WUHH�GLPHQVLRQDO�PLFUR�QDQRUHOLHI�RI�VXUIDFH�DUH�FUHDWHG�DQG�DOVR�WKH
DOJRULWKPV�DQG�WKH�SDFNDJH�RI�SURJUDPV�SHUPLWWLQJ�WR�UHDOL]H�WKH�DX�
WRPDWL]HG� WUHH�GLPHQVLRQDO� GLPHQVLRQ� RI� WKH� FRQGHQVHG� HQYLURX�
PHQWV�DUH�FUHDWHG�

*DLNRYLFK�.� 3��0LURQRY�9� /��5HFRQVWUXFWLRQ�RI�/'26
RI�+23*�6XUIDFH�E\�'DWD�RI�6FDQQLQJ�7XQQHOLQJ�
0LFURVFRS\�������������������������������������������������������������������������������

$�VXE�DWRPLF�UHVROXWLRQ�LQ�WKH�VFDQQLQJ�WXQQHOLQJ�PLFURVFRS\�LV
DFKLHYHG�E\�GHFRQ�YROXWLRQ�RI�PHDVXUHG�LPDJHV�WDNLQJ�LQWR�DFFRXQW
WKH�VPRRWKLQJ�SURSHUW\�RI�WKH�SUREH�WUDQVIHU�IXQFWLRQ��7KLV�PHWKRG
PDNHV�LW�SRVVLEOH�WR�REWDLQ�WKH�LPDJH�RI�WKLQ�VWUXFWXUH�RI�/'26�RI
WKH�+23*�ODWWLFH�

qÒÉÓÍÕ±¾�ÌÆ�Ô¾ÇÊËÒÐ�ÓÔÍÑÍÐÆáÖ�

)RU�IRUHLJQ�VXEVFULEHUV�

ibp�nlãqÊÔÍÒÉÍ±Æ��(ãPDLO��LQIR#SHULRGLFDOV�UX�

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

,QGH[�������

$GGUHVV�LV�����6WURP\QVN\�/DQH��0RVFRZ����������5XVVLD��7HO��)D[�������������ã�����


