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ÓÒ}ºm�m�ª�º®�ºãÈ°�Ò�mº�äÓº�ºä�¹SËm©	ÈË��¹º��º�
�ºm}�� °º�S��ÓÒ}ºm� }S�¹ÓË®	Ò²� äËÎ��ÓÈSº�Ó©²
}ºS¹ºSÈ�Ò®�

lºÎÓº�m©�ËãÒ�
�°ãË����ÒË�ª�È¹©�mÓË�SËÓÒ«
vv��

z º¹SË�ËãËÓÒË�°�SÈ�Ë�Ò�Ë°}Ò²��ËãË®�Ò�¹º}ÈÏÈ�Ë�
ãË®��º�SÈÎÈ��Ò²�mÈÎÓË®	ÒË�ÁÈ}�ºS©��°¹Ë²È�

z m©«mãËÓÒË�¹SÒ�ÒÓÓº®�°m«ÏÒ��m©SÈ�
�¹º}ÈÏÈ�Ë�
ãÒ�� °ºº�mË�°�m���ÒË��Ë¹º�}Ë�¹SÒ�ÒÓÓº�°ãË��
°�mËÓÓ©²�º�Óº	ËÓÒ®����º©�ÓÈäË�Ò�
�}ºÓ}SË��
Ó���ãº�Ò}��°ºÏ�ÈÓÒ«��ËÓÓº°�Ò��

z SÈÏSÈº�}È�ÒËSÈS²ÒÒ� °�SÈ�Ë�Ò�Ë°}Ò²�}ÈS�� �¹º�
°ãË�SÈÏSÈº�}Ò�}ÈS�©�¹º}ÈÏÈ�ËãË®��ã«�m°Ë®�ºS�
�ÈÓÒÏÈ�ÒÒ�¹º��º�ºmÒ�
��º¹ºãÓÒ�Ëã
Ó©Ë�}ÈS�©
�ã«�}ÈÎ�º�º�¹º�SÈÏ�ËãËÓÒ«��

z �°�ÈÓºmãËÓÒË� °m«ÏÒ� °� º¹ãÈ�º®� ��m«ÏÈ�
� mºÏÓÈ�
�SÈÎ�ËÓÒË�SÈº�ÓÒ}ºm�ÏÈ��°¹Ë²Ò�°�vv���

z ¹º��º�ºm}È� ÒÓÁSÈ°�S�}��S©� ÒÓÁºSäÈ�ÒºÓÓ©²
�Ë²Óºãº�Ò®��¹SÒmË°�Ò�°ºS��ÈÓÓ©²�Ò�º��Ë�Óº°�

m�°ºº�mË�°�mÒË�°�ãº�Ò}º®�vv���}ºÓÁÒ��SÒSº�
mÈ�
� Ò� �¹SÈmã«�
� °Ò°�ËäÓ©äÒ� }ºä¹ºÓËÓ�ÈäÒ�
Ó�ÎÓ©äÒ��ã«� °ºÏ�ÈÓÒ«�ÒÓ�Ë�SÒSºmÈÓÓº®�°Ò°�
�Ëä©��

z ¹ºã��ËÓÒË�Ò�Ò°¹ºã
ÏºmÈÓÒË�ºSÈ�Óº®�°m«ÏÒ��¹Sº�
mº�Ò�
�¹ËSÒº�Ò�Ë°}ÒË�°ºmË�ÈÓÒ«��ã«�º�ËÓ}Ò�º�
SÈ�Óº®�°m«ÏÒ�Ò�¹º��ËSÎ}Ò�ÓË¹SËS©mÓº�º��ã���
	ËÓÒ«��

sÈ°�Èãº�mSËä«�¹ËSË®�Ò�}�mº¹Sº°��¹SÒäËÓÒäº�
°�Ò�vv���ã«�3º°°Ò®°}Ò²�ÓÈ��Ó©²�ºS�ÈÓÒÏÈ�Ò®�

{� º�ãÒ�ÒË� º�� }ºääËS�Ë°}Ò²� ºS�ÈÓÒÏÈ�Ò®���ã«
ÓÈ��Ó©²�ÁÒÓÈÓ°ºm©Ë�SËÏ�ã
�È�©�ÓË�°�º«��ÓÈ�¹ËS�
mºä�äË°�Ë�

v�SÈ�Ë�Ò�Ë°}ÒË��ËãÒ�mËS²ÓË�º��SºmÓ«��ºãÎÓ©
©�
�°º¹º°�ÈmãËÓ©�°�m©¹ºãÓËÓÒËä�Ò°°ãË�ºmÈ�Ëã
�
°}Ò²� ¹SºË}�ºm� �º°��ÈS°�mËÓÓº�º� �SºmÓ«�� ¹SÒ�Ëä
¹SºË}�©�ª�Ò��ºãÎÓ©�m}ã��È�
�m�°Ë«�m°Ë�ª�È¹©�º�
Ò°°ãË�ºmÈÓÒ«��º�mÓË�SËÓÒ«�SÈÏSÈº�º}��v��È�ÎË
äºÎÓº�º�ÓË°�Ò��ËãÒ��}È°È��ÒË°«�ÓË¹º°SË�°�mËÓ�
Óº�º� °ºÏ�ÈÓÒ«� ÒÓ�ËããË}��Èã
Óº®� °º°�mËÓÓº°�Ò�
{ }È�Ë°�mË�¹º}ÈÏÈ�ËãË®�äº����©�
�Ò°¹ºã
ÏºmÈÓ©
}È}��Ò°ãº�Ò�º�Ëä�m©¹ºãÓËÓÓ©²�¹SºË}�ºm���È}�Ò
ÒÓ�Ë}°©��º¹Ò°©mÈ��ÒË�SË�Ò°�SÈ�Ò��Ò�Ò°¹ºã
Ïº�
mÈÓÒË�¹È�ËÓ�ºm�

sÈ�ºãËË�ÓÒÎÓËä��SºmÓË�ÓÈ²º�Ò�°«�¹ËS°¹Ë}�Ò�
mÈ��°º�ËSÎÈ�È«�°�SÈ�Ë�Ò�Ë°}ÒË��ËãÒ��º�Óº°«�ÒË°«
}� ¹º��ËSÎÈÓÒ�� äÒSºmº�º� ¹SË°�ÒÎÈ� 3º°°Ò®°}º®
ÓÈ�}Ò��¹º}ÈÏÈ�Ëã«äÒ�äº����©�
�SÈÏÓº�º�Sº�È�ÒÓ�
�Ë}°©��Ò�ÒS�Ëäº°�Ò�

{�ÏÓÈ�Ò�Ëã
Óº�ºã
	Ë®�°�Ë¹ËÓÒ���Ëä�m�}ºääËS�
�Ë°}Ò²�ºS�ÈÓÒÏÈ�Ò«²��mÈÎÓÈ�¹ËS°¹Ë}�ÒmÈ�º��ËÓÒ«
Ò� SÈÏmÒ�Ò«� �ËãºmË�Ë°}º�º� }È¹Ò�ÈãÈ�� ~�Ë°
� äº���
©�
�Ò°¹ºã
ÏºmÈÓ©��È}ÒË�¹º}ÈÏÈ�ËãÒ��}È}�}ºªÁÁÒ�
�ÒËÓ�� ¹SËËä°�mËÓÓº°�Ò�� ÎÒÏÓËÓÓ©®� �SºmËÓ
� °º�
�S��ÓÒ}ºm�sj|z3�� �ºã«� °º�S��ÓÒ}ºm�� ºãÈ�È��
�Ò²�ÓÈ��Ó©äÒ�°�Ë¹ËÓ«äÒ���Ò°ãº�¹Ë�È�Ó©²�SÈº��

�Ò°ãº�äºãº�©²�°¹Ë�ÒÈãÒ°�ºm���ºã«�Ò²�SÈº��°SË�Ò
º¹�ãÒ}ºmÈÓÓ©²�
nÒÓÈÓ°ºmÈ«� ¹ËS°¹Ë}�ÒmÈ� �ºãÎÓÈ� ©�
� ¹º°m«�

�ËÓÈ��ËãËmºä��Ò°¹ºã
ÏºmÈÓÒ��°SË�°�m��º�¹��ËÓ�
Ó©²�ÓÈ�ª�Ò�¹Sº�SÈää©��Óº�ÓÒ}ºÒä�ºSÈÏºä�ÓË�ÓÈ
ÒÏmãË�ËÓÒË� �º¹ºãÓÒ�Ëã
Óº®� ¹SÒ©ãÒ�� �SÒ©ã

�ºãÎÓÈ� ¹SÒ²º�Ò�
� º�� SËÏ�ã
�È�ºm� Ò°¹ºã
ÏºmÈÓÒ«
mÓË�SËÓÓ©²�SÈÏSÈº�º}���SÒ�Ëä�m�ÓË}º�ºS©²�°Ò�
��È�Ò«²��ÓÈ¹SÒäËS��}È°È��Ò²°«�ººSºÓÓ©²��Ë²Óº�
ãº�Ò®��¹SÒ©ã
��ÈãË}º�ÓË�m°Ë��È�°m«ÏÈÓÈ�°��º°��ÈS�
°�mËÓÓ©äÒ�ÒÓ�ËSË°ÈäÒ�
lºÎÓº�m©�ËãÒ�
�°ãË����ÒË�¹SË�¹º°©ã}Ò�¹SÒ�

äËÓËÓÒ«�vv���ã«�°�SÈ�Ë�Ò�Ë°}º�º�¹ãÈÓÒSºmÈÓÒ«
Ò��¹SÈmãËÓÒ«�3º°°Ò®°}º®�ÓÈ�}º®�
z ¹SËÒä��Ë°�mËÓÓº� ÓË}ºääËS�Ë°}È«� ÓÈ¹SÈmãËÓ�
Óº°�
��Ë«�Ëã
Óº°�Ò�

z ÓËmºÏäºÎÓº°�
� ÒÏäËSËÓÒ«� SËÏ�ã
�È�ºm� Á�Ó�È�
äËÓ�Èã
Ó©²� Ò°°ãË�ºmÈ�Ëã
°}Ò²� ¹SºË}�ºm� ÁÒ�
ÓÈÓ°ºm©äÒ�¹º}ÈÏÈ�Ëã«äÒ�

z ÓËº²º�Òäº°�
� ��Ë�È�¹SÒ� °�SÈ�Ë�Ò�Ë°}ºä�¹ãÈ�
ÓÒSºmÈÓÒÒ�¹º°�ÈmãËÓÓ©²�¹SÈmÒ�Ëã
°�mºä�3º°�
°ÒÒ�¹SÒºSÒ�Ë�Ó©²�¹SºË}�ºm�Ò�ÏÈ�È��

z m©°º}È«�°�Ë¹ËÓ
��ËÓ�SÈãÒÏºmÈÓÓº°�Ò�º�SÈ°ãÒ�
¹ºÏmºã«��È«�ÓÈ�È�
�¹Sº�Ë°°�mÓË�SËÓÒ«�°Ò°�Ë�
ä©� °�SÈ�Ë�Ò�Ë°}º�º� ¹ãÈÓÒSºmÈÓÒ«� Ò� �¹SÈmãË�
ÓÒ«�°mËS²��

z m©°º}È«�}mÈãÒÁÒ}È�Ò«�SÈº�ÓÒ}ºm��¹ºÏmºã«��
�È«� SËÈãÒÏºmÈ�
� ¹SÒÓ�Ò¹� mºmãË�ËÓÓº°�Ò� m°Ë²
°º�S��ÓÒ}ºm�m�¹Sº�Ë°°�°�SÈ�Ë�Ò�Ë°}º�º��¹SÈm�
ãËÓÒ«�

z m©°º}È«�°�Ë¹ËÓ
�º°ÓÈ�ËÓÓº°�Ò�ÒÓÁºSäÈ�ÒºÓ�
Ó©äÒ��Ë²Óºãº�Ò«äÒ�Ò�ÓÈãÒ�ÒË�Ë�ÒÓº�º�ÒÓÁºS�
äÈ�ÒºÓÓº�º�¹Sº°�SÈÓ°�mÈ�

z ÓÈãÒ�ÒË� ¹º�ËÓ�ÒÈãÈ�� �º°�È�º�Óº�º� �ã«� SÈÏSÈ�
º�}Ò�Ò�mÓË�SËÓÒ«�¹Sº�SÈääÓº®��È°�Ò�vv��m
}SÈ��È®	ÒË�°Sº}Ò�
{� °ºº�mË�°�mÒÒ� °� ÒÏãºÎËÓÓ©ä�äºÎÓº� °�ËãÈ�


°ãË����ÒË�m©mº�©�
z ÓËº²º�Òä� m°Ë°�ºSºÓÓÒ®� ÈÓÈãÒÏ� �zºÓ�Ë¹�ÒÒ
��È°�Ò«�3º°°Ò®°}º®�nË�ËSÈ�ÒÒ�m��¹SÈmãËÓÒÒ��º�
°��ÈS°�mËÓÓ©äÒ� ºS�ÈÓÒÏÈ�Ò«äÒ�� º°��Ë°�mã«��
�ÒäÒ��Ë«�Ëã
Óº°�
�m�°ÁËSË�ÓÈ�}Ò���ã«�m©«mãË�
ÓÒ«�ÓË�È�ÒmÓ©²�¹º°ãË�°�mÒ®�ËË�SËÈãÒÏÈ�ÒÒ�

z ÓËº²º�Òäº� ¹SÒÓ«�
� ¹SÈmÒ�Ëã
°�mËÓÓ��� ¹Sº�
�SÈää��°ºÏ�ÈÓÒ«�°Ò°�Ëä©�°�SÈ�Ë�Ò�Ë°}º�º��¹SÈm�
ãËÓÒ«�3º°°Ò®°}º®�ÓÈ��Óº®�º�SÈ°ã
��¹º��ª�Ò�º®
3ks�Ò�°ºº�mË�°�m���Ò²�ÁË�ËSÈã
Ó©²�È�ËÓ�°�m�

z °ãË��Ë��°ºÏ�È�
�ª}°¹ËS�Ó©®�°ºmË��¹º�¹º��º�ºm}Ë
ª�º®�¹Sº�SÈää©�

v¹Ò°º}�ãÒ�ËSÈ��S©

�� .DSODQ�5� 6��DQG�1RUWRQ�'��3��7KH�%DODQFHG�6FRUHFDUG�
7UDQVODWLQJ�6WUDWHJ\�LQWR�$FWLRQ��+DUYDUG�%XVLQHVV�6FKRRO�3UHVV�
�����
�� .DSODQ�5� 6��DQG�1RUWRQ�'��3��7KH�6WUDWHJ\�)RFXVHG�2U�

JDQL]DWLRQ��+DUYDUG�%XVLQHVV�6FKRRO�3UHVV�������
�� zÈ¹ãÈÓ�3���sºS�ºÓ�i��vÈãÈÓ°ÒSºmÈÓÓÈ«�°Ò°�ËäÈ�¹º}È�

ÏÈ�ËãË®��|��°�SÈ�Ë�ÒÒ�}��Ë®°�mÒ����~k|��|ãÒä¹�rÒÏÓË°��������
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k� v��rÈ��SÒÓ��}ÈÓ���ÁÒÏ��äÈ���ÓÈ�}�
k� k�� �¹SÒ}�
p� ���bË�ÒÓ����S�ÁÒÏ��äÈ���ÓÈ�}�
lº°}ºm°}Ò®�ÁÒÏÒ}º��Ë²ÓÒ�Ë°}Ò®�ÒÓ°�Ò��������

¬¨ª3®±ª®¯¨¿�« ²¥3 «¼»µ�
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{mË�ËÓÒË

v�SÈÏmÒ�ÒËä�È�ºäÓº�°Òãºmº®�äÒ}Sº°}º¹ÒÒ�°�È�
ãº�mºÏäºÎÓ©ä�ÒÏ��ËÓÒË�°Òã���Ë®°�m���Ò²�ÓÈ�äº�
ãË}�ã«SÓºä� �¯ºmÓË�� Ò� }È}� °ãË�°�mÒË�� SÈÏãÒ�Ó©²
��¹S��Ò²�� äÈ�ÓÒ�Ó©²� Ò �S��� °mº®°�m� äÈ�ËSÒÈãºm�
|�ÓÒä�ÒÏ�ÓÈ¹SÈmãËÓÒ®�¹SÒäËÓËÓÒ«�È�ºäÓº�°Òãº�
mº®�äÒ}Sº°}º¹ÒÒ�«mã«Ë�°«�ÓÈÓº�SÒºãº�Ò«�Û�SÈÏ�
�Ëã�ÁÒÏÒ}Ò��ÒÏ��È��Ò®�¹SÒSº��� �SËÓÒ«�ÓÈ� È�º�
äÈSÓºä��SºmÓË�>����@���SÒ�SÈ°°äº�SËÓÒÒ�m�äÒ}Sº�
°}º¹Ò�Ë°}ºä�äÈ°	�ÈË�¹ãº�È�
�°º¹SÒ}º°ÓºmËÓÒ«
�m�²��Ëã�º}ÈÏ©mÈË�°«�°º°�º«�Ë®�ÒÏ�ºã
	º�º��Ò°ãÈ
ªãËäËÓ�ÈSÓ©²�}ºÓ�È}�Ó©²�¹ãº�È�º}��SËÏm©�È®Óº
äÈãº®� ¹ãº�È�Ò���SºmË�ËÓÓ©Ë� m� ¹º°ãË�ÓÒË� �º�©
Ò°°ãË�ºmÈÓÒ«��}ÈÏ©mÈ���ÓÈ�°��Ë°�mËÓÓºË�º�ãÒ�ÒË
ÁÒÏÒ}Ò��SËÓÒ«�m��È}Ò²�ªãËäËÓ�ÈSÓ©²�}ºÓ�È}�È²�º�
¹SÒm©�Ó©²�¹SË�°�ÈmãËÓÒ®�äÈ}Sº�SÒºãº�ÒÒ�>�@�

~ºÓ�ºm©®� äÒ}Sº°}º¹� «mã«Ë�°«� ÒÓ°�S�äËÓ�ºä
mË°
äÈ�¹º�²º�«�Òä��ã«��ËãË®�ÓÈÓº�SÒºãº�ÒÒ�>�@�
|ãÈ°�
�°º¹SÒ}º°ÓºmËÓÒ«�}ÈÓ�ÒãËmËSÈ�°�ºSÈÏ�ºä�Û
²ºSº	Ò®� ª}°¹ËSÒäËÓ�Èã
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°�Óº°�Ò��Ò�m�kvl�6ROYHU�3���¹SºÒÏmº�°�mÈ�ÁÒSä©
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�ÒºÓÈã
Ó©®�°äË�ËÓÒ��°mË�ºmº�º�¹«�ÓÈ�m��m�²�mÏÈ�
ÒäÓº�¹ËS¹ËÓ�Ò}�ã«SÓ©²�ÓÈ¹SÈmãËÓÒ«²��°ä���ÓÈ¹SÒ�
äËS�� >��@����SÒ� ª�ºä� mËS�Ò}Èã
Óºä��ÒÏ�Ò�� Èã}Ò
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$OIHURY�=K��,��3HUVSHFWLYHV�RI�(OHFWURQLFV�'HYHORSPHQW�LQ�5XVVLD
DUH�&RQVLGHUHG ������������������������������������������������������������������� �

3HUVSHFWLYHV�RI�HOHFWURQLFV�XVH��ZKLFK�LV�WKH�PRVW�UDSLG�GH�
YHORSHG�JOREDO�VFLHQWLILF�WHFKQLFDO�GLUHFWLRQ�DUH�FRQVLGHUHG�

%RUHVNRY�*� .��3HUVSHFWLYHV�RI�6FLHQFH�'HYHORSPHQW�LQ�5XVVLD�
DUH &RQVLGHUHG ����������������������������������������������������������������� ��

3HUVSHFWLYHV�RI�6FLHQFH�XVH��ZKLFK�LV�WKH�PRVW�UDSLG�GHYHO�
RSHG�JOREDO�VFLHQWLILF�WHFKQLFDO�GLUHFWLRQ�DUH�FRQVLGHUHG�

%DWXULQ�$� 6���&KRXSULN�$� $���6KHVKLQ�(� 3��/DWHUDO�)RUFH
0LFURVFRS\��4XDQWLWDWLYH�$SSURDFK �������������������������������������� ��

$WRPLF�IRUFH�PLFURVFRSH�DOORZV�LQYHVWLJDWLQJ�IULFWLRQDO�SURS�
HUWLHV�RI�VXUIDFHV��+RZHYHU�REWDLQHG�PDSV�RI�ODWHUDO�IRUFH��/)�
GLVWULEXWLRQ�DUH�TXDOLWDWLYH��([SHULPHQWDO�PHWKRG�RI�FDOLEUDWLRQ
SUHVHQWHG�LQ�WKLV�SDSHU�DOORZV�TXDQWLWDWLYH�LQWHUSUHWDWLRQ�RI�/)
PLFURVFRS\�UHVXOWV��7KH�LQIRUPDWLRQ�DERXW�FDQWLOHYHU�DQG�FRQ�
VWUXFWLRQ�RI�RSWLFDO�GHWHFWLRQ�V\VWHP�LV�UHTXLUHG�IRU�FDOLEUDWLRQ�
0RUHRYHU��VXEVLGLDU\�FDOFXODWLRQV�VKRXOG�EH�GRQH�RQO\�RQFH�IRU
HDFK�PRGHO�RI�PLFURVFRSH�

'HGNRY�*� 9���.\DVRY�$� $��,QWHUDFWLRQ�RI�0RYLQJ�1HXWUDO�
1DQRSDUWLFOH�ZLWK�WKH�(TXLOLEULXP�%DFNJURXQG�5DGLDWLRQ�
LQ�9DFXXP��������������������������������������������������������������������� ��

)RU�WKH�ILUVW�WLPH��WKH�IOXFWXDWLRQ�HOHFWURPDJQHWLF�IRUFH�DQG
KHDWLQJ�UDWH�RI�D�QHXWUDO�SRODUL]DEOH�QDQRSDUWLFOH�PRYLQJ�ZLWK�DQ
DUELWUDU\�YHORFLW\�9�UHODWLYH�WR�WKH�HTXLOLEULXP�EDFNJURXQG�UDGL�
DWLRQ�RI�DUELWUDU\�WHPSHUDWXUH�DUH�FDOFXODWHG�DW�5 Q�O:��ZKHUH

5�DQG�O:�DUH�WKH�SDUWLFOH�UDGLXV�DQG�:LHQ�ZDYH�OHQJWK�RI�WKH�UD�
GLDWLRQ��7KH�SDUWLFOH�LV�FKDUDFWHUL]HG�E\�DQ�LVRWURSLF�SRODUL]DELO�
LW\��*HQHUDO�IRUPXODV�IRU�WKH�IRUFH��DFWLQJ�RQ�DQG�WKH�UDWH�RI�KHDW�
LQJ�WKH�SDUWLFOH�LQ�WKH�ILHOG�RI�EDFNJURXQG�UDGLDWLRQ�DUH�GHULYHG�
7KH�UHVXOWV�DUH�RI�LQWHUHVW�IRU�QDQRHOHFWURG\QDPLFV��SDUWLFOH�WUDS�
SLQJ�DQG�SK\VLFV�RI�GXVW�PDWWHU�LQ�DVWURSK\VLFV�

.DUWDVKHY�9� $���%XUXKLQD�7��)��'HSHQGHQFH�RI�7LS�'LVSODFHPHQWV�
IURP�1RQUHVRQDQFH�2VFLOODWLRQ�RI�670�%DVLV���������������������������

0DWKHPDWLF�PRGHO�RI�GHSHQGHQFH�EHWZHHQ�WLS�GLVSODFHPHQWV
DQG�QRQUHVRQDQFH�RVFLOODWLRQ�RI�670�EDVLV�LV�LQYHVWLJDWHG��7KLV
GHSHQGHQFH�WDNHV�SODFH�GXH�WR�JDS�RI�670�VWUXFWXUH�XQGHU�JUD�
YLW\�DQG�FKDQJLQJ�RI�LWV�YHFWRU�ZKHQ�670�D[LV�VZLQJV�LQ�IOH[LEOH
EUDFNHW�� ,Q� ORZ� IUHTXHQFLHV� FRQWULEXWLRQ� RI� WKLV� HIIHFW� FDQ� EH
PRUH�WKHQ�FRQWULEXWLRQ�RI�WUDQVODWLRQ�RVFLOODWLRQV�ZKLFK�XVXDOO\
WDNH�LQWR�DFFRXQW�LQ�GHYHORSLQJ�RI�EUDFNHW�

%HO\DQLQ�$� )���6DPR\ORYLFK�0� ,���-LWNRYVN\�9� '���
3DVKFKHQNR�3� 9���7LPRIHHY�0� $���.RYDOVNLM�.� $��
.OHVKFKHYD�6� 0���%RULVRY�9� 9���3HWXNKRY�.� <X��
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7KH�FRQGLWLRQV�RI�IRUPDWLRQ��VWUXFWXUH�DQG�IXQFWLRQDO�SURS�
HUWLHV�RI�GLDPRQG�DQG�GLDPRQG�OLNH� ILOPV�DSSOLFDEOH� IRU� OD\HU
FROG�FDWKRGHV�SUHSDUDWLRQ�DUH�FRQVLGHUHG��7KH�H[SORLWDWLRQ�FKDU�
DFWHULVWLFV�RI�OD\HU�VWUXFWXUHV��LQFOXGLQJ�QDQR�VWUXFWXUHG�GLDPRQG
DQG�GLDPRQG�OLNH�PDWHULDO�OD\HUV��DUH�VKRZQ�DV�FROG�FDWKRGHV�IRU
HPLVVLRQ�HOHFWURQLF�GHYLFHV�
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