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z ¹ãº°}ÒË�ª}SÈÓ©��mÒ�Ëº¹SºË}�ºS©�Ò�äºÓÒ�ºS©
}ºä¹
��ËSºm�

z äºãË}�ã«SÓ©Ë� ªãË}�SºÓÓ©Ë� �°�Sº®°�mÈ�� m� �ºä
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¹SÒ�¹SºÒÏmº�°�mË�¹Ò�Ò�
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�S©�ÒÏ�ÓÈÓºmºãº}ºÓ�Ò

ÓÈÓº�S�­º}� �SÒ°�� ��� >�@� m©°º}ºªÁÁË}�ÒmÓ©� ¹SÒ

º�Ò°�}Ë�mº�©�º��­È}�ËSÒºÁÈ�ºm��mÒS�°ºm��
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ÏºmÈÓÒÒ�ÓÈÓºäÈ�ËSÒÈãºm�Ò�ÓÈÓº�Ë²Óºãº�Ò®�m�ÁÈS�
äÈ�Ëm�Ò}Ë��}º°äË�Ò}Ë��äË�Ò�ÒÓË�Ò�­Òºãº�ÒÒ���È}�
ÁÈSäÈ}º}ÒÓË�Ò}È��È}º�º�äÈ°°ºmº�º�ãË}ÈS°�mÈ��}È}
È°¹ÒSÒÓ��ÏÓÈ�Ò�Ëã
Óº��ã��	ÈË�°«�m�SËÏ�ã
�È�Ë�Ë�º
ÓÈÓº°�S�}��SÒSºmÈÓÒ«�¹SÒ�äË²ÈÓº²ÒäÒ�Ë°}º®�º­�
SÈ­º�}Ë��iã«�SÈÏSÈ­º�}Ò�Óºm©²�ªÁÁË}�ÒmÓ©²�ãË�
}ÈS°�mËÓÓ©²�°SË�°�m�°�­È}�ËSÒ�Ò�Ó©äÒ�Ò�¹Sº�Ò�
mºmÒS�°Ó©äÒ� °SË�°�mÈäÒ� �°¹Ë	Óº� Ò°¹ºã
Ï���°«
ÓÈÓº�È°�Ò�©� °ËSË­SÈ� ÓÈ� ¹ºmËS²Óº°�Ò� �ËºãÒ�ºm�
�ºãºÎÒ�Ëã
Ó©Ë�SËÏ�ã
�È�©�¹ºã��ËÓ©�¹SÒ�¹SÒäË�
ÓËÓÒÒ�äÈ�ÓÒ�Ó©²�ÓÈÓº�È°�Ò��¹SÒ�º�Ò°�}Ë�}SºmÒ
º���º}°Ò}ÈÓ�ºm�

jÏ�äÓº�º�Ò°ãËÓÓ©²�¹SÒäËÓËÓÒ®�ÓÈÓº�Ë²Óºãº�
�Ò®�Ò�ÓÈÓºäÈ�ËSÒÈãºm�m�­Òºãº�ÒÒ�º�äË�Òä�Ò°¹ºã
�
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�ÓÈ�SÈÓÓÒ²�°�È�Ò«²
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ÓÈÓº¹ºSº	}ºm� m�¹Sºä©	ãËÓÓ©²�äÈ°	�È­È²��|°�
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ãºm}È��� �Sº­ãËä� �Ë²Óºãº�ÒÒ� äÒ}SºªãË}�SºÓÒ}Ò
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Óºä��Ë²ÓÒ�Ë°}ºä��ÓÒmËS°Ò�Ë�Ë�Ò��S��Ò²�ÓÈ��Ó©²
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�}ãÈ°°È��Û�¹º�mº�Ó©®�äÒ}SºÈ¹¹ÈSÈ��

iã«�m©«mãËÓÒ«��ËÓ�ËÓ�Ò®�SÈÏmÒ�Ò«�äÒÓÒÈ��S�
Ó©²�¹º�mº�Ó©²�È¹¹ÈSÈ�ºm�SË	ÈãÒ°
�°ãË����ÒË�ÏÈ�
�È�Ò�

z °Ò°�ËäÈ�ÒÏÈ�Ò«�Ò�º­º­�ËÓÒË�ÓÈ��Óº��Ë²ÓÒ�Ë�
°}º®�ÒÓÁºSäÈ�ÒÒ�¹º�mº¹Sº°Èä�°ºÏ�ÈÓÒ«�s�k�m
�Ëã«²�ÁºSäÒSºmÈÓÒ«�­ÈÏ©��ÈÓÓ©²��Ë²ÓÒ�Ë°}Ò²
²ÈSÈ}�ËSÒ°�Ò}�°ºmSËäËÓÓ©²�Ò�SÈÏSÈ­È�©mÈËä©²
äº�ËãË®��¹SºË}�ºm��Èm�ºÓºäÓº�º�s�k��ks�k�
Ò��Ò°�ÈÓ�ÒºÓÓº��¹SÈmã«Ëäº�º��is�k��

z ¹SºmË�ËÓÒË��Ò¹ÒÏÈ�ÒÒ�Ò�}ãÈ°°ÒÁÒ}È�ÒÒ�äº�Ë�
ãË®�Ò�¹SºË}�ºm�m�SÈä}È²�°ÁºSäÒSºmÈÓÓº®�­ÈÏ©
�ÈÓÓ©²�

z m©«mãËÓÒË� �Ë²ÓÒ�Ë°}º�º� �SºmÓ«� Ò� �ËÓ�ËÓ�Ò®
SÈÏmÒ�Ò«�¹º�mº�Ó©²�äÒ}SºÈ¹¹ÈSÈ�ºm�ÓÈ�º°ÓºmË
ÈÓÈãÒÏÈ� Ò°�º�ÓÒ}ºm� ÓÈ��Óº��Ë²ÓÒ�Ë°}º®� ÒÓ�
ÁºSäÈ�ÒÒ�

�º�SËÏ�ã
�È�Èä�°Ò°�ËäÈ�ÒÏÈ�ÒÒ�Ò�º­�ËÓÒ«�ÓÈ�
��Óº��Ë²ÓÒ�Ë°}º®�ÒÓÁºSäÈ�ÒÒ��­ºãËË������¹�­ãÒ�
}È�Ò®��­©ãÈ�°ÁºSäÒSºmÈÓÈ�­ÈÏÈ��ÈÓÓ©²��Ë²ÓÒ�Ë�
°}Ò²�²ÈSÈ}�ËSÒ°�Ò}�°ºmSËäËÓÓ©²�Ò�SÈÏSÈ­È�©mÈË�
ä©²�ks�k�Ò�is�k��°º�ËSÎÈ�È«�°mË�ËÓÒ«�º����
äº�Ëã«²��¹SºË}�È²��

kÓÈãÒÏ�SËÏ�ã
�È�ºm�°Ò°�ËäÈ�ÒÏÈ�ÒÒ�Ò�º­º­�Ë�
ÓÒ«�ÒÓÁºSäÈ�ÒÒ�¹ºÏmºãÒã�}ãÈ°°ÒÁÒ�ÒSºmÈ�
�°º�
mSËäËÓÓ©Ë�Ò�SÈÏSÈ­È�©mÈËä©Ë�ÓËº­Ò�ÈËä©Ë�¹º��
mº�Ó©Ë�È¹¹ÈSÈ�©�

����º�äÈ°°º�È­ÈSÒ�Ó©ä�²ÈSÈ}�ËSÒ°�Ò}Èä��¹SË�
Òä��Ë°�mËÓÓº�¹º�°�²º®�äÈ°°Ë�È¹¹ÈSÈ�ºm��¹º�mº��
Ó©Ë�È¹¹ÈSÈ�©���k��äºÎÓº�}ãÈ°°ÒÁÒ�ÒSºmÈ�
�°ãË�
����Òä�º­SÈÏºä�

z lÒ}Sº�k� ��lk��� äÈ°°È� �°�²È«� � ��� }��� �Èã
�
Óº°�
�¹ãÈmÈÓÒ«�äËÓËË��Û��ä��äÒã
��º¹ËSÈ�ÒmÓÈ«
�SÈ­º�È«���ã�­ÒÓÈ��º�����ä��iÈÓÓÈ«�}È�Ë�ºSÒ«

�SË�°�ÈmãËÓÈ�}ãÈ°°ÒÁÒ}È�Ò«� °ºmSËäËÓÓ©²� ÓËº­Ò�
�ÈËä©²�¹º�mº�Ó©²�È¹¹ÈSÈ�ºm��3È°°äº�SËÓ©�ÓÈÒ­ºãËË
mÈÎÓ©Ë��ËÓ�ËÓ�ÒÒ�m�Ò°°ãË�ºmÈÓÒ«²�Ò�SÈÏSÈ­º�}È²�¹º
°ºÏ�ÈÓÒ��¹º�mº�Ó©²�äÒ}SºÈ¹¹ÈSÈ�ºm��{©�ËãËÓ©�ÓË}º�
�ºS©Ë� ²ÈSÈ}�ËSÓ©Ë� º­ãÈ°�Ò� ¹SÒäËÓËÓÒ«� ¹º�mº�Ó©²
äÒ}SºÈ¹¹ÈSÈ�ºm�

�°¨¬¥­¥­¨¥�¬­±²
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°º°�Èmã«Ë����Û�����º��º­�Ë�º��Ò°ãÈ�°ºmSËäËÓ�
Ó©²�Ò�SÈÏSÈ­È�©mÈËä©²�s�k��|�ÓÈ}º�°SË�Ò�ÓÒ²
­ºã
	ÒÓ°�mº��! ������¹SºË}�ºm�ÒäËË��ª}°¹ËSÒ�
äËÓ�Èã
ÓºË�ÓÈÏÓÈ�ËÓÒË��sÈ�º��È}ÎË�º�äË�Ò�
�
��º�a��Û�����äÒ}Sº�k�°ºÏ�ÈË�°«�°�Ò°¹ºã
Ïº�
mÈÓÒËä�­ÒºÓÒ�Ë°}Ò²�¹SÒÓ�Ò¹ºm�

z lÒÓÒ��k��äÈ°°È���Û����}����Èã
Óº°�
�¹ãÈmÈÓÒ«
º�������º������������ä��äÒã
��º¹ËSÈ�ÒmÓÈ«��ã�­ÒÓÈ
�º������ä��{�ÓÈ°�º«�ËË�mSËä«��k�ª�º�º�}ãÈ°°È
°º°�Èmã«�����Û�����Ò�ÓÈ²º�«��	ÒSº}ºË�¹SÒäË�
ÓËÓÒË�¹SÒ�SË	ËÓÒÒ�SÈÏãÒ�Ó©²�ÏÈ�È��ÓÈ��ã�­Ò�
ÓÈ²��º������ä��v��Ë°�mËÓÓ����È°�
�äÒÓÒ��k
¹ãÈmÈ��Ë�º��Ò¹È�°º°�Èmã«���È¹¹ÈSÈ�©�¹ãÈÓËS�
Óº®��°ÈäºãË�Óº®��ÁºSä©��ÓÈ¹SÒäËS��6HD�*OLGHU�
6ORFXP�*OLGHU�,�,,�Ò�6SUD\�*OLGHU��k¹¹ÈSÈ�©��ÈÓ�
Óº�º�}ãÈ°°È�°º°�º«��ÓÈ�mººS�ÎËÓÒÒ�{lv�vbk
Ò�{ËãÒ}º­SÒ�ÈÓÒÒ�

z lÈã©Ë� s�k�� äÈ°°È� ���Û���� }��� {� ÓÈ°�º«�ËË
mSËä«��k�ª�º�º�}ãÈ°°È�°º°�Èmã«�����Û�����Ò
ÓÈ²º�«��	ÒSº}ºË�¹SÒäËÓËÓÒË�¹SÒ�SË	ËÓÒÒ�SÈÏ�
ãÒ�Ó©²�ÏÈ�È��ÓÈ��ã�­ÒÓÈ²��º������ä��

z vSË�ÓÒË� s�k�� äÈ°°È� ­ºãËË� ���� }��� Óº� äËÓËË
�����}��

z rºã	�ÒË�s�k��äÈ°°È ! �����}��

�SË�°�ÈmãËÓÓÈ«� }ãÈ°°ÒÁÒ}È�Ò«� �SÒ°�� ��� °ä�
�SË�
��°�ºSºÓ��º­ãºÎ}Ò��«mã«Ë�°«�Ò°}�°°�mËÓÓº®
Ò�¹SË�ÓÈÏÓÈ�ËÓÈ��ã«�ÁºSäÒSºmÈÓÒ«�Ë�ÒÓº®��ÁºS�
äÈã
Óº�º¹SË�ËãËÓÓº®���ËSäÒÓºãº�ÒÒ�m�ÓÈ��Óº®�Ò
�Ë²Óºãº�Ò�Ë°}º®� °ÁËSÈ²�� °m«ÏÈÓÓ©²� °� mº¹Sº°ÈäÒ
SÈÏSÈ­º�}Ò�s�k����º­©���ËÓ©Ë�Ò�°¹Ë�ÒÈãÒ°�©�m
º­ãÈ°�Ò�¹º�mº�Óº®��Ë²ÓÒ}Ò��¹ºÓÒäÈãÒ���S����S��È�
È�ÓË�Ò°¹ºã
ÏºmÈãÒ�ÓË¹ºÓ«�Ó©Ë�m�ÓÈ��Ó©²�}S��È²

�ËSäÒÓ©��Ò¹È�äÒ}Sº���ÓÈÓº��Ò�¹Ò}ºÈ¹¹ÈSÈ�©���zÈ}
¹SÈmÒãº���ã«��º°�ÒÎËÓÒ«�ª�º®��ËãÒ�ÏÈS�­ËÎÓ©äÒ
°¹Ë�ÒÈãÒ°�ÈäÒ�Ò°¹ºã
Ï���°«�ÓÈÒäËÓºmÈÓÒ«�äÓº�
ÎÒ�ËãË®���°ãºmÓº�º�SÈÎÈ��ÒË�­ÈÏºm©Ë��Ë²Óºãº�Ò�
�Ë°}ÒË��}ãÈ�©�m�°ºÏ�ÈÓÒÒ�SÈÏãÒ�Ó©²�mÒ�ºm��Ë²ÓÒ�
}Ò�Ò�²ÈSÈ}�ËSÒÏ���ÒË���°ãºmÓº������ªmºã��ÒºÓÓ©Ë
¹Sº�Ë°°©�ËË�äÒÓÒÈ��SÒÏÈ�ÒÒ�

����º�º°º­ËÓÓº°�«ä�ÁºSä©�ÓË°��Ë®�}ºÓ°�S�}�ÒÒ
m°Ë��k�äºÎÓº�}ãÈ°°ÒÁÒ�ÒSºmÈ�
�°ãË����Òä�º­�
SÈÏºä��SÒ°�����

z �ÒãÒÓ�SÒ�Ë°}º®�ÁºSä©���ºS¹Ë�ºº­SÈÏÓ©Ë��¹º�
¹ãÈm}ºm©Ë�Ò�¹ãº°}ÒË�ÁºSä©��

z ­ÒºÓÒ�Ë°}ÒË��¹ãÈmÈ��Ë�º�Ò�¹ºãÏÈ��Ë�º��Ò¹ºm��

z ¹ãÈÓËSÓº®��°ÈäºãË�Óº®��ÁºSä©�

z °�°ºãÓË�Óº®�¹ÈÓËã
��ÓÈ�mËS²ÓË®��È°�Ò�}ºS¹�°È�

z °Èäº²º�Ó©Ë��¹ºãÏÈ��ÒË��s�k�ÓÈ���°ËÓÒ�Óº®
­ÈÏË��

3È°¹SË�ËãËÓÒË� °ºmSËäËÓÓ©²� Ò� SÈÏSÈ­È�©mÈË�
ä©²�ks�k�¹º�º¹ËSÈ�ÒmÓ©ä��SÈ­º�Òä���ã�­ÒÓÈä
¹SË�°�ÈmãËÓº� ÓÈ� SÒ°�� �� �°ä�� �SË�
�� °�ºSºÓ�� º­�
ãºÎ}Ò��

sÈÒ­ºã
	È«�È}�ÒmÓº°�
�Ò°°ãË�ºmÈÓÒ®�Ò�SÈÏSÈ�
­º�º}��¹º��Ò°ã��¹È�ËÓ�ºm�Ò�¹�­ãÒ}È�Ò®�m�ÓÈ��Óº�
�Ë²ÓÒ�Ë°}º®� ãÒ�ËSÈ��SË��� ¹º°m«�ËÓÓ©²� ¹Sº­ãË�
äÈä�°ºÏ�ÈÓÒ«��lk��ÓÈ­ã��ÈË�°«�m�vbk��Ð¹ºÓÒÒ�
vÒÓ�È¹�SË��zÈÓÈ�Ë�Ò�j°ãÈÓ�ÒÒ��{°Ë�ÒÏ��ËÓÓ©Ë�m
SÈä}È²�¹SºmË�ËÓÓ©²�Ò°°ãË�ºmÈÓÒ®�}ºÓ°�S�}�ÒÒ
äÒ}Sº�k�ÏÈ�Ò�ËÓ©�¹È�ËÓ�ÈäÒ���SËÒä��Ë°�mËÓ�
Óº� ª�º��Ë®°�m���ÒË�¹È�ËÓ�©�vbk��lÒSºm©äÒ
ãÒ�ËSÈäÒ�m�SÈÏSÈ­º�}È²�äÒ}Sº�k�«mã«��°«�°ãË�
����ÒË� ÓÈ��Óº�Ò°°ãË�ºmÈ�Ëã
°}ÒË� ºS�ÈÓÒÏÈ�ÒÒ
Ò��ÓÒmËS°Ò�Ë�©�

3Ò°�����zãÈ°°ÒÁÒ}È�Ò«�s�k�¹º�º°º­ËÓÓº°�«ä�ÓË°��Ë®�}ºÓ°�S�}�ÒÒ
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z 1HNWRQ�5HVHDUFK��//&��vbk�

z 0DULQH�6FLHQFH�&HQWHU�RI�1RUWKHDVWHUQ�8QLYHUVLW\�
vbk�

z 0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\��0,7�'HSW�
RI�2FHDQ�(QJLQHHULQJ���vbk�

z '8.(�	�1&�6WDWH�8QLYHUVLW\�7HDP��vbk�

z L5RERW�&RUS��vbk�

z 2IILFH�1DYDO�5HVHDUFK��215���{lv�vbk�

z 0RGXODU� URERWLF� 	� 5RERW� ORFRPRWLRQ� *URXS�
6FKRRO�RI�03(��178��vÒÓ�È¹�S�

z 0RELOH�5RERWLFV�/DE�DW�0F*LOO�8QLYHUVLW\��zÈÓÈ�È�

z ,QXNWXQ��zÈÓÈ�È�

z +\ODQG�8QGHUZDWHU�9HKLFOHV��zÈÓÈ�È�

z 2VDND�8QLYHUVLW\�Ò�6KLQVKX�8QLYHUVLW\��Ð¹ºÓÒ«�

{�ÓÈ°�º«�ËË�mSËä«�m�ª}°¹ã�È�È�ÒÒ�ÓÈ²º�Ò�°«�ÓË�
ÏÓÈ�Ò�Ëã
ÓºË��Ò°ãº��Ò¹ºm��lk���SËÒä��Ë°�mËÓÓº
ª�º�SÈÏSÈ­º�}Ò�1HNWRQ�5HVHDUFK�//&��vbk���L5RERW
&RUS��vbk��Ò�,QXNWXQ��zÈÓÈ�È���nÈ}�ºm�­ºËmº�º
¹SÒäËÓËÓÒ«�äÒ}Sº�k��º�ÓÈ°�º«�Ë�º�mSËäËÓÒ�m©�
«mãËÓº�ÓË�­©ãº��|�ÓÈ}º�ÒÏmË°�Óº����º�m�²º�Ë�mºËÓ�
Ó©²��Ë®°�mÒ®�vbk�m�jSÈ}Ë�m�����Û����������ã«
SË	ËÓÒ«�ÏÈ�È��¹Sº�ÒmºäÒÓÓº®�º­ºSºÓ©�m��ËS°Ò��
°}ºä�ÏÈãÒmË�ÓËº�Óº}SÈ�Óº�Ò°¹ºã
ÏºmÈãÒ°
�äÈãº�È�
­ÈSÒ�Ó©Ë�Èm�ºÓºäÓ©Ë��k��Ò¹È� �5(086�� �äÈ°°È
��Û���}���}ãÈ°°�äÒÓÒ����º�º�ËÓ}Èä�ÈäËSÒ}ÈÓ°}Ò²
°¹Ë�ÒÈãÒ°�ºm���k��ÈÓÓº®�äº�ËãÒ�²ºSº	º�ÏÈSË}º�
äËÓ�ºmÈãÒ�°Ë­«�¹SÒ�SË	ËÓÒÒ�ÏÈ�È��º­ÓÈS�ÎËÓÒ«
äÒÓÓ©²�ÏÈ�SÈÎ�ËÓÒ®�m�äËã}ºä�äºSË�Ò�¹SºmË�ËÓÒÒ
º­ÏºSÓº�º°äº�Sºm©²�SÈ­º���sÈ�º�º�äË�Ò�
����º�Èm�
�ºÓºäÓ©®�s�k��5(086��ÒäËË��°m©	Ë�����mºÏ�
äºÎÓ©²�}ºÓÁÒ��SÈ�Ò®�

zÈ}�¹º}ÈÏÈã�ÈÓÈãÒÏ�º­	ÒSÓº�º��Ò°ãÈ�ÓÈ��Óº�
�Ë²ÓÒ�Ë°}Ò²� ¹�­ãÒ}È�Ò®�� º°ÓºmÓ©äÒ� º­�Ë}�ÈäÒ
Ò°°ãË�ºmÈÓÒ®� Ò� SÈÏSÈ­º�º}� m� º­ãÈ°�Ò� °ºÏ�ÈÓÒ«
�lk�«mã«��°«��

z °Ò°�Ëä©�ªÓËS�ºº­Ë°¹Ë�ËÓÒ«��¹ºÒ°}�¹��Ë®�°ºÏ�
�ÈÓÒ«�Ëä}Ò²�Ò�mºÏº­Óºmã«Ëä©²�ªÓËS�ºÒ°�º�ÓÒ�
}ºm�m�äÒÓÒÈ��SÓºä�Ò°¹ºãÓËÓÒÒ��m��ºä��Ò°ãË�ÓÈ
º°ÓºmË��º¹ãÒmÓ©²�ªãËäËÓ�ºm��

z �mÒÎÒ�Ëã
Óº�S�ãËm©Ë� }ºä¹ãË}°©� �SÈÏSÈ­º�}È
ÓË�SÈ�Ò�ÒºÓÓ©²� °Ò°�Ëä� �mÒÎËÓÒ«� È¹¹ÈSÈ�È�
}È}�¹SÈmÒãº��ÓÈ�­ÈÏË�º�Óº�º��mÒ�È�Ëã«��

z }ºÓ°�S�}�ÒÒ��lk�ÓÈ�­ÒºÓÒ�Ë°}Ò²�¹SÒÓ�Ò¹È²
�¹ºÒ°}�­ÒºÓÒ�Ë°}Ò²�SË	ËÓÒ®�Û�¹º�ËÓ�ÒÈã
Óº
ªÁÁË}�ÒmÓ©²�­Òºãº�Ò�Ë°}Ò²�ÈÓÈãº�ºm��°��º�}Ò
ÏSËÓÒ«� �ËãËm©²� ÏÈ�È�� Ò� �È}�Ò}º��Ë²ÓÒ�Ë°}Ò²
�SË­ºmÈÓÒ®� }� ¹º�mº�Óºä�� äÒ}¯ºÈ¹¹ÈSÈ���� Ò
}ºÓ°�S�}�ºS°}Ò²�SË	ËÓÒ®��ã«�Ò²��Ë²ÓÒ�Ë°}º®
ÒäÒ�È�ÒÒ���{�SÈä}È²�ª�Ò²�Ò°°ãË�ºmÈÓÒ®�º°��Ë�
°�mã«��°«�¹º¹©�}Ò��Ë²ÓÒ�Ë°}º®�ÒäÒ�È�ÒÒ�ºS�
�ÈÓºm�¹ËSËäË�ËÓÒ«�Ò��Ò�Sº�ÒÓÈäÒ�Ë°}Ò²�ÁºSä
­Òºãº�Ò�Ë°}Ò²�º­�Ë}�ºm�

z äÒÓÒÈ��SÓ©Ë�°Ò°�Ëä©��¹SÈmãËÓÒ«��mÒÎËÓÒËä
�°ºÏ�ÈÓÒË� ªÁÁË}�ÒmÓº®� SË}ºÓÁÒ��SÒS�Ëäº®
SÈ°¹SË�ËãËÓÓº®�ÈS²Ò�Ë}��S©�°Ò°�Ëä©��¹SÈmãË�
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Óº� ¹ËSË�
}ã��È�
°«���SÒ� ª�ºä�ä©� °äº�ãÒ�äËÓ«�
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�l©�º�ËÓ
��ºS�Òä°«��Ëä����º�ÓÈä���Èãº°
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�È}ÎË� Ò°°ãË�ºmÈ�ËãÒ� °äº�ãÒ� m©SÈ�ÒmÈ�
� ÓÈ�
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SÈÏäË�ËÓÒ«��SÈÓÏÒ°�ºSºm�­��Ë��m����SÈÏ�­ºã
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¹SºÒÏmº�Ò�Ëã
Óº°�
� �SÈÓÏÒ°�ºSºm�� ��º� �È°�� mºÏ�
äºÎÓº°�
�}ºä¹ÈÓÒÒ�¹SºÒÏmº�Ò�
�m�°ãË����Ëä��Ë�
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���ÓÈÓºäË�Sºmºä���Ë²¹Sº�Ë°°��¹º«m«�°«�ÓÈ�S©Ó}Ë
�ÎË�m��������
zºä¹ÈÓÒ«�,%0�ºÁÒ�ÒÈã
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	Ò®�m�äÒSË��Ò¹�65$0
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$VHHY�$� /��1DQRPDWHULDOV�DQG�1DQRWHFKQRORJLHV���������������������������

7KH�UHDO�SRVLWLRQ�RI�EXVLQHVVHV�LQ�WKH�DUHD�RI�QDQRWHFKQRORJLHV�LV
EULHIO\�FRQVLGHUHG�DQG�VRPH�UHVXOWV�RQ�WKH�GHYHORSPHQW�QDQRPDWH�
ULDOV�DQG�QDQRWHFKQRORJLHV�LQ�WKH�VFLHQWLILF�HVWDEOLVKPHQWV�RI�5XVVLD
DUH�VWDWHG�

9RLWVHNKRYVNLL�$� 9���1HVPHORY�6� 1���.XOFKLWVN\�1� $��
.XOFKLWVN\�$� 1���0HOQLNRY�$� $��7KH�DQDO\VLV�RI�7KUHVKROG
&KDUDFWHULVWLFV�*H6L�6L�+HWHURMXQFWLRQ�'HWHFWRUV�ZLWK�WKH�,QWHUQDO�
3KRWRHPLVVLRQ�LQ�D�6SHFWUDO�5DQJH��Û����������������������������������������

7KH�TXHVWLRQV�RI�FUHDWLRQ�RI�LQIUD�UHG�GHWHFWRUV�RQ�HSLWD[LDO�KHWH�
URVWUXFWXUHV�*H[6L� Ü [�6L�DUH�FRQVLGHUHG�7KH�DQDO\VLV�RI�IRUPXODV
IRU� FDOFXODWLRQ�RI� WKUHVKROG� FKDUDFWHULVWLFV�*H6L�6L�KHWHURMXQFWLRQ
GHWHFWRUV�ZLWK�WKH�LQWHUQDO�SKRWRHPLVVLRQ�LQ�D�VSHFWUDO�UDQJH��Û��
PLFURQ�LV�FDUULHG�RXW�

6KDURY�9� %���6KHVKLQ�(� 3���6FKXND�$� $��*UDSKLWH�)LHOG�
(PLVVLRQ�&DWKRGHV�IRU�WKH�'LRGH�/LJKW�6RXUFHV������������������������������

7KH�QHZ�WHFKQRORJLFDO�PHWKRG�RI�WKH�HIIHFWLYH�OLJKW�VRXUFH�SUR�
GXFLQJ�LV�UHSUHVHQWHG�DW� WKLV�DUWLFOH��7KH�ILHOG�HPLVVLRQ�FDWKRGH�LV
EDVHG�RQ�WKH�FRQVWUXFWLRQDO�JUDSKLWH��7KH�REWDLQHG�UHVXOWV�FRQILUP
WKH�ELJ�SRWHQWLDO�RI�VXFK�WHFKQRORJ\��,W�PXVW�EH�DSSOLHG�WR�FUHDWH�GLI�
IHUHQW�W\SHV�RI�WKH�FDWKRGROXPLQHVFHQW�GHYLFHV�LQFOXGLQJ�WKH�IODW�SD�
QHO�GLVSOD\V�

0\DWLHY�$� $���'LDFKHQNR�1� ,���3RPDGFKLN�$� /���6WUDXPDO�3� %���
3URKRUHQNRY�'� 9��6\QWKHVLV�RI�&H��Ü�[Û%L[Û2\�1DQRFU\VWDOOLQH
0DWHULDO ����������������������������������������������������������������������������������

5HVXOWV� RI� [�UD\� DQDO\VLV� &H�� Ü� [Û%L[Û2\� SRZGHUV�� ZKHUH
[  ���Û�����DUH�SUHVHQWHG��7KH�SRZGHUV�ZHUH�SURGXFHG�E\�S\UROLVLV

DW�����Å&�RI�PL[WXUH�RI�FHULXP�DQG�ELVPXWK�FDUER[\ODWHV��DQG�DQ�
QHDOHG�DW�����Å&������Å&�DQG������Å&��3RZGHUV�FRQVLVWV�PDLQO\�RI�FX�
ELF�SKDVH��IRUPHG�HLWKHU�DW�KLJK��RU�DW�ORZ�WHPSHUDWXUHV��WKDW�GLIIHUV
E\�ODWWLFH�SDUDPHWHU��&U\VWDO�VL]H�RI�FXELF�SKDVH�LV����QP�DW�����Å&
DQG����QP�DQG������Å&�

.XSU\DVKNLQ�$� 6���6KHVKLQ�(� 3���6FKXND�$� $��0HWKRGV
RI�WKH�)LHOG�(PLVVLRQ�&DWKRGHV�3URGXFLQJ�IURP�&DUERQ
0DWHULDOV ���������������������������������������������������������������������������������

7KH�FODVVLILFDWLRQ�RI�WKH�PDLQ�PRGHUQ�PHWKRGV�RI�ILHOG�HPLVVLRQ
FDWKRGHV�SURGXFLQJ�IURP�WZR�ELJ�FODVVHV�RI�FDUERQ�PDWHULDO�DUH�UHS�
UHVHQWHG�DW�WKLV�DUWLFOH��7KH�ILUVW�FODVV�RI�FDUERQ�PDWHULDO�LV�WKH�PD�
WHULDOV�RI�WKH�LQGXVWULDO�SURGXFWLRQ��7KH�VHFRQG�W\SH�RI�WKH�FDUERQ
PDWHULDOV�LV�WKH�FDUERQ�QDQRVWUXFWXUHG�SURGXFHG�GLUHFWO\�RQ�WKH�VXU�
IDFH��)XUWKHUPRUH�WKH�VRPH�IHDWXUHV�RI�WKH�FDWKRGHV�SURGXFLQJ�PHWKRGV
DUH�GHVFULEHG�DW�WKH�DUWLFOH�

%RFKDURY�/� <X��7KH�$QDO\VLV�)XWXUH�7UHQGV�LQ�0LFUR�$89
�$XWRQRPRXV�8QGHUZDWHU�9HKLFOH��'HYHORSPHQW �����������������������������

&ODVVLILFDWLRQ�RI�WKH�W\SHV�XQPDQQHG�XQGHUZDWHU�YHKLFOHV��889�
SUHVHQWHG��7KH�PRVW�LPSRUWDQW�WUHQGV�LQ�UHVHDUFK�DQG�GHYHORSPHQW
$89�VXUYH\HG��2XU�UHYLHZ�RI�PLFUR�$89�FDSDELOLWLHV�FRQILUPHG�WKH
SRWHQWLDO�RI�WKH�WHFKQRORJ\�LQ�VRPH�LPSRUWDQW�DUHDV�

%LUXNRY�9� ,���3DQNRY�9� 9��7KH�0XOWLGRW�%ORFN�IRU�0HDVXUHPHQW�
3UHVVXUH�'LIIHUHQFH ��������������������������������������������������������������������

7KH�GHVLJQ�RI�WKH�PXOWLGRW�EORFN�RI�VHQVLWLYH�HOHPHQWV�RI�SUHVVXUH
LV�FRQVLGHUHG��UHVXOWV�RI�UHVHDUFK�RI�WHPSHUDWXUH�FKDUDFWHULVWLFV�RI�WKH
EORFN�DUH�VKRZQ��FRPSDULVRQ�RI�PHDVXULQJ�FKDUDFWHULVWLFV�ZLWK� LWV
DQDORJXHV�LV�JLYHQ�
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