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��� *RUVKNRY�2� 1���*ULVKLQ�,� $��HW�DO�����,Q���([WHQGHG�DEVWUDFWV

RI�WKH�;,,,WK�,QWHUQDWLRQDO�6\PSRVLXP�RQ�QRQ�2[LGH�*ODVVHV�DQG
1HZ�2SWLFDO�JODVVHV���3DUGXELFH��������3� ���Û����
��� *RUVKNRY�2� 1���*ULVKLQ�,� $��HW�DO�����,Q���3URFHHGLQJV�RI�,Q�

WHUQDWLRQDO�6\PSRVLXP�RQ�3KRWR��DQG�(OHFWUR�OXPLQHVFHQFH�RI�UDUH�
HDUWK� HOHPHQWV� LQ� VHPLFRQGXFWRUV� DQG� GLHOHFWULFV��� 6W�� 3HWHUEXUJ�
������3� ���
��� 3HWURY�(� 3���%RJRPRORY�9� 1��HW�DO��6SRQWDQHXV�HPLVVLRQ�RI

RUJDQLF�PROHFXOHV�HPEHGGHG�LQ�D�SKRWRQLF�FU\VWDO����3K\V��5HY��/HWW�
������9������3� ��Û���
��� �È¹ºÓËÓ}º�s� {���lºã�ÈÓ�j� v��Ò �S��v¹ºÓ�ÈÓÓÈ«�ªäÒ°�

°Ò«�ºS�ÈÓÒ�Ë°}Ò²�äºãË}�ã��mmË�ËÓÓ©²�m�º¹Èãºm©Ë�äÈ�SÒ�©���
y�v���������������v� ��Û���
��� $VWUDWRY�9� 1���%RJRPRORY�9� 1��HW�DO�����&RQI��3DSHU����

1XRYR�&LPHQWR��������9������3� �����
��� $VWUDWRY�9� 1���%RJRPRORY�9� 1��HW�DO��2SWLFDO�SURSHUWLHV�RI

VXSHUODWWLFH�IRUPHG�E\�,,Û9,�VHPLFRQGXFWRU�PLFURFU\VWDOV�LQ�RSDO
PDWUL[����$EVWUDFWV�RI�,QYLWHG�/HFWXUHV�DQG�&RQWULEXWHG�SDSHUV��6W�
3HWHUEXUJ��5XVVLD��,QWHUQDW��6\PSRVLXP�������

3Ò°������v¹Ë}�S©�Áº�ºã
äÒÓË°�ËÓ�ÒÒ�ÓÈÓº}ºä¹ºÏÒ�È�=Q6��mmË�
�ËÓÓº�º�m�º¹Èãºm�
�äÈ�SÒ��
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{� z��sËmºãÒÓ����S�ÁÒÏ��äÈ���ÓÈ�}��¹SºÁ��
�� k�� È¹ã©�ÒÓ���ã��}ºSS��3ks��
lº°}ºm°}Ò®��º°��ÈS°�mËÓÓ©®�ÒÓ°�Ò����
ªãË}�SºÓÓº®��Ë²ÓÒ}Ò���Ë²ÓÒ�Ë°}Ò®��ÓÒmËS°Ò�Ë����
H�PDLO�YNQ#PLHH�UX

«®£¨·¥±ª¨¥�ª«¾·¨� �®±®¢¥�
¯³·ª®¢�®¤®±«®©»µ�
³£«¥3®¤»µ� ®²3³¡®ª

�ËÓ�ËÓ�Ò«�°ºmSËäËÓÓº®�ªãË}�SºÓÒ}Ò�}��mËãÒ�
�ËÓÒ�� ©°�Sº�Ë®°�mÒ«� Ò� �äËÓ
	ËÓÒ�� SÈÏäËSºm
ªãËäËÓ�ºm�°�SËäÒ�Ëã
Óº�¹SÒãÒÎÈË��}SËäÓÒËm��
¹Sºä©	ãËÓÓº°�
�}�ÓÈÓºäË�Sºmºä��S�ËÎ��>�@��|��
ÓÈ}º� �Ë²Óºãº�Ò�Ë°}ÒË� ¹SºãËä©�� mºÏÓÒ}È��ÒË
¹SÒ��È}ºä�¹º�²º�Ë��ÓË�¹ºÏmºã«����ºmºSÒ�
�º�}ÈS�
�ÒÓÈã
Óºä� ¹ºm©	ËÓÒÒ� ¹SºÒÏmº�Ò�Ëã
Óº°�Ò� m©�
¹�°}È� °²Ëä� ÓÈ� º°ÓºmË� }SËäÓÒ«�� lÓº�ÒË� ��ËÓ©Ë
SÈ°°äÈ�SÒmÈ��� }È}� Èã
�ËSÓÈ�Òm�� �SÈ�Ò�ÒºÓÓº®
ªãË}�SºÓÒ}Ë�SÈÏSÈº�}���Ë²Óºãº�ÒÒ�äºãË}�ã«SÓº®
ªãË}�SºÓÒ}Ò� >�@��j°¹ºã
ÏºmÈÓÒË�äÈ�ËSÒÈãÈ� ��ãË�
Sº�Ó©²�ÓÈÓº�S�º}�«mã«Ë�°«�º�ÓÒä�ÒÏ�¹ËS°¹Ë}�Òm�
Ó©²�ÓÈ¹SÈmãËÓÒ®�m��Ë²Óºãº�ÒÒ��{��ÈÓÓº®�SÈº�Ë
¹Sºmº�ÒãÒ°
� Ò°°ãË�ºmÈÓÒ«� mºÏäºÎÓº°�Ò� ÁºSäÒ�
SºmÈÓÒ«�ãº�Ò�Ë°}Ò²�ªãËäËÓ�ºm�ÓÈ�º°ÓºmË�¹��}ºm
º�Óº°ãº®Ó©²���ãËSº�Ó©²�ÓÈÓº�S�º}��r©ãÒ�ÒÏäË�
SËÓ©� Ò� ¹SºÈÓÈãÒÏÒSºmÈÓ©� º°ÓºmÓ©Ë� ²ÈSÈ}�ËSÒ�
°�Ò}Ò�ãº�Ò�Ë°}Ò²�ªãËäËÓ�ºm��SËÈãÒÏ���Ò²�Á�Ó}�
�Ò��°�È�Ò�Ë°}º�º�}ã��È�

iã«�°ºÏ�ÈÓÒ«�äÈ}Ë�ºm��SÈÓÏÒ°�ºSºm�Ò°¹ºã
Ïº�
mÈãÈ°
�°²ËäÈ�ÒÏ��Ë�©SË²�Ïºãº�©²�ªãË}�Sº�ºm�	ÒSÒ�
Óº®�����ä}ä�Ò��ãÒÓº®�º}ºãº����ä}ä��SÈ°¹ºãºÎËÓ�
Ó©²�¹ÈSÈããËã
Óº��S����S����ÓÈ�SÈ°°�º«ÓÒÒ�����ä}ä
ÓÈ� ÒÏºãÒS���Ë®� ¹ºmËS²Óº°�Ò� 6L2�� �ºã�ÒÓº®
��� Óä�>�@��3ºã
��¹SÈmã«��Ë�º�ªãË}�Sº�È�m©¹ºã�
Ó«ãÈ� ¹SË�mÈSÒ�Ëã
Óº� ãË�ÒSºmÈÓÓÈ«� }SËäÓÒËmÈ«
¹º�ãºÎ}È��sÈÓº�S�}Ò�m©°ÈÎÒmÈãÒ°
�ÓÈ�ªãË}�Sº�
�©�ÒÏ�SÈ°�mºSÈ�ÒÏº¹Sº¹Òãºmº�º�°¹ÒS�È�

sÈ�SÒ°����¹SË�°�ÈmãËÓº�°ËäË®°�mº�mºã
��Èä¹ËS�
Ó©²� ²ÈSÈ}�ËSÒ°�Ò}� �SÈÓÏÒ°�ºSÈ� ÓÈ� º°ÓºmË� ¹��}È
º�Óº°ãº®Ó©²� ��ãËSº�Ó©²� ÓÈÓº�S�º}� �|vs���
�SÒ�¹SÒãºÎËÓÒÒ�}�ÏÈ�mºS��¹ºãºÎÒ�Ëã
Óº�º�°äË�
�ËÓÒ«� °º¹Sº�ÒmãËÓÒË� ¹��}È� �mËãÒ�ÒmÈË�°«�� ��º
°mÒ�Ë�Ëã
°�m�Ë��º�¹SËºãÈ�ÈÓÒÒ�äË²ÈÓÒÏäÈ��©Sº��
Óº®�¹Sºmº�Òäº°�Ò�>�@��iã«�SËÈãÒÏÈ�ÒÒ�ãº�Ò�Ë°}º�
�º�ªãËäËÓ�È��SÈº�È��Ë�º�°�ãÒÓË®Óº®�ÓÈ�S�Ï}º®�

} �SÈÓÏÒ°�ºS�� ¹º°ãË�ºmÈ�Ëã
Óº� ©ã� ¹º�}ã��ËÓ
mÓË	ÓÒ®� ÓÈ�S�Ïº�Ó©®� SËÏÒ°�ºS� °º¹Sº�ÒmãËÓÒËä
5Ó  ���� l|ä�� v�º}� �SÈÓÏÒ°�ºSÈ� ¹º�}ã��ËÓ� }
(Ò¹��m��º�mSËä«��}È}�°mºº�Ó©®�}ºÓ�È}��SËÏÒ°�ºSÈ
ÏÈÏËäã«ã°«��SÒ°�����
{�º�°��°�mÒÒ��¹SÈmã«��Ë�º�ÓÈ¹S«ÎËÓÒ«�ÓÈ�ÏÈ�

�mºSË��SÈÓÏÒ°�ºSÈ��8m²  ��{���SÈÓÏÒ°�ºS�ÓÈ²º�Ò��
°«�m�º�}S©�ºä�°º°�º«ÓÒÒ���SÒ�ª�ºä�Ë�º�¹Sºmº�Ò�
äº°�
�m�SÈº�Ë®��º�}Ë�¹SËm©	ÈË���ÒãÒ�SÈmÓÈ��¹Sº�
mº�Òäº°�Ò�ÓÈ�S�Ïº�Óº�º�SËÏÒ°�ºSÈ�Ò�ÏÓÈ�Ò�Ëã
ÓÈ«
�È°�
�¹SÒãºÎËÓÓº�º�ÓÈ¹S«ÎËÓÒ«�º��Ò°�º�ÓÒ}È�¹È�
�ÈË��ÓÈ�ºã
	Ëä�°º¹Sº�ÒmãËÓÒÒ����º�°ºº�mË�°�m�Ë�
m©°º}ºä��¹º�ËÓ�ÒÈã��ÓÈ�m©²º�Ë�ªãËäËÓ�È���SÒ�¹º�
°�Ë¹ËÓÓºä��mËãÒ�ËÓÒÒ�ÓÈ¹S«ÎËÓÒ«�ÓÈ�ÏÈ�mºSË�°º�
¹Sº�ÒmãËÓÒË�}ÈÓÈãÈ�¹��}È�ÓÈÓº�S�º}�mºÏSÈ°�ÈË��Ò
äºÎË��°�È�
�¹SÒ�º¹SË�ËãËÓÓºä�ÓÈ¹S«ÎËÓÒÒ�ÓÈ�ÏÈ�
�mºSË�äÓº�º�ºã
	Òä�°º¹Sº�ÒmãËÓÒ«�ÓÈ�S�Ïº�Óº�
�º���º}��ËSËÏ��SÈÓÏÒ°�ºS�,��äÒÓÒäÈãËÓ��Ò�ÓÈ�m©²º�
�Ë�¹SÒ°��°�m�Ë��º°�È�º�Ó©®�äÒÓÒäÈã
Ó©®�¹º�ËÓ�
�ÒÈã��{�ª}°¹ËSÒäËÓ�È²�©ãº�¹ºã��ËÓº�ÓË°}ºã
}º
¹ËSË�È�º�Ó©²�²ÈSÈ}�ËSÒ°�Ò}���ã«�SÈÏãÒ�Ó©²�ÏÓÈ�
�ËÓÒ®� ÓÈ¹S«ÎËÓÒ«� ¹Ò�ÈÓÒ«� °²Ëä©�� sÈÒã��	Òä
}ºªÁÁÒ�ÒËÓ�ºä�¹ËSË�È�Ò�ºãÈ�ÈË��°²ËäÈ�°�¹Ò�È�
ÓÒËä�(Ò¹  ��{�

{��ÈãÒ�Ë�¹SË�°�ÈmãËÓ©�SÈº�ÒË�¹ÈSÈäË�S©�ãº�
�Ò�Ë°}º�º�ªãËäËÓ�È�m�°ã��ÈË��m�²�ÏÓÈ�ËÓÒ®��SºmÓ«

ãº�Ò�Ë°}º®�Ë�ÒÓÒ�©�ÓÈ�m²º�Ë�  ��{�Ò�  ��{

¹SÒ�ÓËÒÏäËÓÓºä�ÏÓÈ�ËÓÒÒ��SºmÓ«�ãº�Ò�Ë°}º�º�Ó�ã«

 ��{���SÒ�ÓÈ¹S«ÎËÓÒÒ�  ��{�¹SºÒ°²º�Ò�

j°°ãË�ºmÈÓ©� ªãË}�SÒ�Ë°}ÒË� ²ÈSÈ}�ËSÒ°�Ò}Ò� ãº�Ò�
�Ë°}Ò²�}ã��Ë®�ÓÈ�º°ÓºmË�¹ºã�¹Sºmº�ÓÒ}ºm©²�º�Óº°ãº®Ó©²
��ãËSº�Ó©²�ÓÈÓº�S�º}���º}ÈÏÈÓÈ�mºÏäºÎÓº°�
�ÒÓ�Ë�
�SÈã
Óº®�SËÈãÒÏÈ�ÒÒ�ãº�Ò�Ë°}º®�°²Ëä©�ÓÈ�º°ÓºmË�ÓÈÓº�
�S�º}�¹Sºmº�Òäº°�Ò�S��Ò¹È�

3Ò°�� ��� sÈ�S�Ïº�ÓÈ«� ²ÈSÈ}�ËSÒ°�Ò}È
�SÈÓÏÒ°�ºSÈ�ÓÈ�|vs��Ò�mÓË�ÓË�º�SËÏÒ�
°�ºSÈ�5Ó  ����l|ä

3Ò°�����v²ËäÈ�}ã
�È�°�ãÒ�
ÓË®Óº®� ÓÈ�S�Ï}º®� ÓÈ� º°�
ÓºmË��SÈÓÏÒ°�ºSÈ�S��Ò¹È

3Èº�ÒË�¹ÈSÈäË�S©�ãº�Ò�Ë°}º�º�ªãËäËÓ�È

��{ ��{ ��{ . ,���Ók , ���Ók

� ��� ��� ���� ��� ���

� ��� ���� ���� ��� ����

8m²
� 8m©²

� 8m©²
�

8m²
�

8m²
�

8m²
�

8m²
�
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¹º��Ò� ¹ºãÓºË� m©}ã��ËÓÒË� ¹Sºmº�Òäº°�Ò� ¹��}È
ÓÈÓº�S�º}�Ò�¹ËSË²º��}ã��È�ÓÈ�ãº�Ò�Ë°}Ò®��Sº�
mËÓ
�Ó�ã«��SÒ°�������º�ÓÈ}º�m�º�}S©�ºä�°º°�º«ÓÒÒ
�SÈÓÏÒ°�ºSÈ� ÒÓmËS�ºS� SÈº�ÈË�� }È}� �ËãÒ�Ëã
� ÓÈ�

¹S«ÎËÓÒ«��{�°ã��ÈË�  ��{�ÓÒ�m�º�Óºä�ÒÏ�ãº�

�Ò�Ë°}Ò²��SºmÓË®�ÓË�¹SºÒ°²º�Ò��¹ºãÓº�º�¹ËSË}ã��
�ËÓÒ«��²º�«�}ºªÁÁÒ�ÒËÓ��¹ËSË�È�Ò�.�m�ª�ºä�°ã��ÈË
m©	Ë�Ò�SÈmËÓ�������|�ÓÈ}º�m�ººÒ²�ãº�Ò�Ë°}Ò²�°º�
°�º«ÓÒ«²��ËSËÏ�ªãËäËÓ�©��Ë}����º}Ò����º��mËãÒ�Ò�
mÈË��Ò²�¹º�SËã«Ëä���äº�Óº°�
�

�SË�°�ÈmãËÓÓ©®�¹Sº�º�Ò¹�ãº�Ò�Ë°}º�º�ªãËäËÓ�
�È�ÓÈ�º°ÓºmË�¹��}È���ãËSº�Ó©²�ÓÈÓº�S�º}��ÒäË«
}ºªÁÁÒ�ÒËÓ�� ¹ËSË�È�Ò�� ãÒÏ}Ò®� }� Ë�ÒÓÒ�Ë�� ÓË
��ºmãË�mºS«Ë�� �SËºmÈÓÒ«ä�� ¹SË��«mã«Ëä©ä� }
¹SºÒÏmº�°�m��ÒÓ�Ë�SÈã
Ó©²�°²Ëä���È}�}È}�m�Ë�º�°º�
°�Èm�m²º�Ò��mÓË	ÓÒ®�ÓÈ�S�Ïº�Ó©®�SËÏÒ°�ºS��j�Ë�
Èã
Óº®�«mã«Ë�°«�°²ËäÈ��m�}º�ºSº®�Sºã
�È}�ÒmÓ©²�Ò
¹È°°ÒmÓ©²�ªãËäËÓ�ºm�m©¹ºãÓ«ãÒ�©�ÓÈÓº�S�}Ò�
{�}È�Ë°�mË�ÓÈ�S�Ï}Ò��SËÈãÒÏºmÈÓÓº®�ÓÈ�º°ÓºmË�¹���
}È�ÓÈÓº�S�º}��äºÎË��m©°��¹È�
�m©°º}ººäÓÈ«�ÓÈ�
Óº�S�}È� äË�ÈããÒ�Ë°}º�º� �Ò¹È� ��S�}È� °� �ËÁË}�
�ºä���¹ºã�¹Sºmº�ÓÒ}ºmÈ«�ÓÈÓº�S�}È�¹Sºmº�Òäº�
°�Ò�Q��Ò¹È�>�Û�@��ãÒº�ÓÈÓº�S�}È�S��Ò¹È�m�SºãÒ
ÓËãÒÓË®Óº®�ÓÈ�S�Ï}Ò�

iã«��ËäºÓ°�SÈ�ÒÒ�mºÏäºÎÓº°�Ò�°ºÏ�ÈÓÒ«�ãº�Ò�
�Ë°}º�º�ªãËäËÓ�È�ÓÈ�¹��}È²���ãËSº�Ó©²�ÓÈÓº�S��
º}�©ãÒ�Ò°°ãË�ºmÈÓ©�¹ËSË²º�Ó©Ë�²ÈSÈ}�ËSÒ°�Ò}Ò
ªãËäËÓ�È�� °º°�º«�Ë�º�ÒÏ� ¹º°ãË�ºmÈ�Ëã
Óº� °ºË�Ò�
ÓËÓÓ©²�¹��}ºm�¹ºã�¹Sºmº�ÓÒ}ºm©²�ÓÈÓº�S�º}�°
°Òã
Óº�Ò�°ãÈº�m©SÈÎËÓÓ©äÒ�°mº®°�mÈäÒ�S��Ò¹È
ÓÈ�º�Óºä��Ë°�ºmºä�}SÒ°�ÈããË��SÒ°������zÈ}�mÒ�Óº�ÒÏ
�º¹º�SÈÁÒÒ��¹ºã��ËÓÓº®�m�È�ºäÓº�°Òãºmºä�äÒ}�
Sº°}º¹Ë��kvl���ÓÈ�ªãË}�Sº�È²�ºSÈÏºmÈãÒ°
�°Ë�}Ò�
°º°�º«�ÒË� ÒÏ� ÓË°}ºã
}Ò²� ¹º°ãË�ºmÈ�Ëã
Óº�Ò� ¹È�
SÈããËã
Óº�°ºË�ÒÓËÓÓ©²�¹��}ºm�¹ãº�È�
��¹SÒäËS�
Óº���ä}ä��>�@��3ÈÏãÒ�ÒË�m�ªãË}�SÒ�Ë°}Ò²�²ÈSÈ}�Ë�

SÒ°�Ò}È²��ÈÓÓ©²�°Ë�º}�äºÎË��º�«°Ó«�
°«�¹SÒ�
°��°�mÒËä�m�¹��}È²�ÓÈÓº�S�º}�°�SÈÏãÒ�Óº®�	Ò�
SÒÓº®�ÏÈ¹SË�ËÓÓº®�ÏºÓ©��sÈ�SÒ°����¹SË�°�ÈmãËÓÈ
°²ËäÈ� °ºË�ÒÓËÓÒ«� }ã��È� °� ÓËãÒÓË®Óº®� ÓÈ�S�Ï�
}º®����Ë�7��°ºº�mË�°�m�Ë���SÈÓÏÒ°�ºS��°�äËÓ
	Òä
º�}ãÒ}ºä�ÓÈ��¹SÈmã«��Ò®�¹º�ËÓ�ÒÈã��{©²º�Ó©Ë
²ÈSÈ}�ËSÒ°�Ò}Ò��SÈÓÏÒ°�ºSºm�7��Ò�7��ÓÈ�º°ÓºmË
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Óº�º��È�ÏÈ�Ëä�Ò�SÈº�Ë�º�°ãºËm�°�¹º°ãË����Òä���È�
ãËÓÒËä�°ãº«�°��Ëã
��ÁºSäÒSºmÈÓÒ«�º�ËäÓ©²�¹º�
ãº°�Ë®�äËÎ���SÈº�Òä�°ãºËä�Ò�¹º�ãºÎ}º®��{�}È�
�Ë°�mË�º°ÓºmÓº�º�äÈ�ËSÒÈãÈ�ÓÈÒºãËË�SÈ°¹Sº°�SÈ�
ÓËÓÈ�°�S�}��SÈ�}SËäÓÒ®�ÓÈ��Òº}°Ò�Ë�}SËäÓÒ«����Ë�m
}È�Ë°�mË�ÎËS�mËÓÓº�º�°ãº«�m©°��¹ÈË���Òº}°Ò��}SËä�
ÓÒ«�� �º°ãË�ºmÈ�Ëã
Óº°�
� �Ë²Óºãº�Ò�Ë°}Ò²� º¹ËSÈ�
�Ò®�°mº�Ò�°«�}�ÒÏmË°�Ó©ä�¹Sº�Ë��SÈä�¹ãÈÓÈSÓº®
�Ë²Óºãº�ÒÒ��m}ã��È«�

z ÁºSäÒSºmÈÓÒË� °ãº«� �Òº}°Ò�È� }SËäÓÒ«� ÓÈ
}SËäÓÒÒ�

z ÓÈÓË°ËÓÒË�ÓÈ��Òº}°Ò��}SËäÓÒ«�°ãº«�¹ºãÒ}SÒ�
°�ÈããÒ�Ë°}º�º�}SËäÓÒ«�

z ÓÈÓË°ËÓÒË�äÈ°}ÒS���Ë�º�°ãº«�ÓÈ�¹ºãÒ}SÒ°�Èã�
ãÒ�Ë°}Ò®�}SËäÓÒ®�Ò�¹SºmË�ËÓÒË�º¹ËSÈ�Ò®�Áº�
�ºãÒ�º�SÈÁÒ�Ë°}º®� ºSÈº�}Ò� �ã«� m°}S©�Ò«
º}ºÓ�m�äÈ°}Ë�

3È°°äÈ�SÒmÈ��°«�º°ÓºmÓ©Ë��S�¹¹ºm©Ë��Ë²Óºãº�Ò�Ë�
°}ÒË� äË�º�©� �ã«� ÒÏ�º�ºmãËÓÒ«� ªãËäËÓ�ºm� äÒ}SºªãË}�
�SºäË²ÈÓÒ�Ë°}Ò²� °Ò°�Ëä�� ¹SË�°�Èmã«��Ò²� °ºº®� º��
ËäÓ©Ë��SË²äËSÓ©Ë�°�S�}��S©��jÏãºÎËÓ©�ª�È¹©�äÒ}�
SººSÈº�}Ò�

� ²¥°¨ «®¢¥¤·¥±ª¨¥
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�¡¢¸ÀËÎÁÀÅÂ�¥��¢��È�ÄÐ�� ��²ÅÕÍÎËÎÃÈß�ÈÇÃÎÒÎÂËÅÍÈß�ÇÓÁ×ÀÒÛÕ�ÊÎËÅÑ�È�ÏÅSÅÄÀ×�ÄËß�ÌÈÊSÎÝËÅÊÒSÎÌÅÕÀÍÈ×ÅÑÊÈÕ�ÑÈÑÒÅÌ

z �SÈmãËÓÒË�¹ºãÒ}SÒ°�ÈããÒ�Ë°}º�º�}SËä�
ÓÒ«��ËSËÏ�äÈ°}��m��Ëã«²�ÁºSäÒSºmÈÓÒ«
º}ºÓ��ã«�¹º°ãË����Ë�º�ÒÏÒSÈ�Ëã
Óº�º
��ÈãËÓÒ«� ÎËS�mËÓÓº�º� °ãº«� �Òº}°Ò�È
}SËäÓÒ«�

z ÒÏÒSÈ�Ëã
ÓºË� �SÈmãËÓÒË� �Òº}°Ò�È
}SËäÓÒ«�

z ¹Sºä©m}È� ºSÈÏºmÈm	Ò²°«� º�ËäÓ©²
¹ºãº°�Ë®�
{�¹º°ãË�ÓËË�mSËä«�m�}È�Ë°�mË�ÎËS�mËÓ�

Ó©²�°ãºËm�ÓÈ�ÒÓÈ���Ò°¹ºã
ÏºmÈ�
�¹ºSÒ°�
�©®� }SËäÓÒ®�� È� ÒäËÓÓº�� }ºä¹ºÏÒ�Ò�
ÈãäÈÏº¹º�ºÓ©²�äÈ�ËSÒÈãºm�}ÈSÒ��}SËä�
ÓÒ«�Û�ÓÒ�SÒ��Èã�äÒÓÒ«��m�}º�ºSº®�}ÈSÒ�
}SËäÓÒ«�«mã«Ë�°«�º°ÓºmÓ©ä�SÈº�Òä�äÈ�
�ËSÒÈãºä��È�ÓÒ�SÒ��Èã�äÒÓÒ«�m©¹ºãÓ«Ë�
Á�Ó}�Ò��ÎËS�mËÓÓº�º�°ãº«�ÒãÒ�ªãËäËÓ�ºm
ÓË°��Ë®�}ºÓ°�S�}�ÒÒ��ºãÈ�È��Ò²�ÒÏºãÒ�
S���ÒäÒ�Ò�¹
ËÏºªãË}�SÒ�Ë°}ÒäÒ�°mº®°��
mÈäÒ�
zSËäÓÒËmÈ«�¹ºmËS²Óº°�ÓÈ«�äÒ}SººSÈº�}È���ãÈm�

Óº®�º°ºËÓÓº°�
��}SËäÓÒËmº®�¹ºmËS²Óº°�Óº®�äÒ}�
SººSÈº�}Ò�«mã«Ë�°«��º����º�ºÓÈ�°ºmäË°�ÒäÈ�°�¹º�
ã�¹Sºmº�ÓÒ}ºmº®��Ë²Óºãº�ÒË®���ã«�äÒ}SººSÈº��
}Ò� Ò°¹ºã
Ï�Ë�°«� zl|���Ë²Óºãº�Ò«�� sÒÎË� �ÈÓ©
²ÈSÈ}�ËSÒ°�Ò}Ò�¹Sº�Ë°°È�äÒ}SººSÈº�}Ò�

tÈSÈ}�ËSÒ°�Ò}Ò�¹Sº�Ë°°È�
�ãÈÏäº²ÒäÒ�Ë°}ºË�º°ÈÎ�ËÓÒË�ÒÏ�¹ÈSºmº®�ÁÈÏ©

ÒãÒ�²ÒäÒ�Ë°}ºË�º°ÈÎ�ËÓÒË�ÒÏ�¹ÈSºmº®�ÁÈÏ©�¹SÒ�¹º�
ÓÒÎËÓÓºä��ÈmãËÓÒÒ�¹ºãÒ}SÒ°�ÈããÒ�Ë°}º�º�}SËä�
ÓÒ«��Áº°ÁºSº}mÈS�Ëmº�º�°�Ë}ãÈ�
lÈ°}ÒSºmÈÓÒË�¹ºãÒäËSÈäÒ�Ò��ºÓ}ÒäÒ�¹ãËÓ}ÈäÒ�

z ÓÈÓË°ËÓÒË�Áº�ºSËÏÒ°�È�
z �ËSäÒ�Ë°}Ò�6L2��
z ²ÒäÒ�Ë°}Òä�º°ÈÎ�ËÓÒËä�ÒÏ�¹ÈSºmº®�ÁÈÏ©�¹SÒ
¹ºÓÒÎËÓÓºä��ÈmãËÓÒÒ�6L2��ÒãÒ�6L�1��Áº°Áº�
Sº}mÈS�Ëmº�º�°�Ë}ãÈ�
v�²ºË�Ò�ÎÒ�}ºË��ËSäÒ�Ë°}ºË�º}Ò°ãËÓÒË�
�ËºäË�SÒ�Ë°}È«�ÁºSäÈ�º¹SË�Ëã«Ë�°«�äÈ°}ÒSº�

mÈÓÒËä�Ò�¹SÒ��SÈmãËÓÒÒ�
�SÈmãËÓÒË��°�²ºË�Ò�ÎÒ�}ºË��

�SËÒä��Ë°�mÈ�
���|°ä©°ãËÓÓº�¹ºã��ÈËäÈ«��ºSÒÏºÓ�Èã
ÓÈ«��Ëº�

äË�SÒ�Ë°}È«�ÁºSäÈ�
���jÏäËÓ«Ëä©®�¹SºÁÒã
�
��� p°�
� mºÏäºÎÓº°�
� ¹ºã��È�
� °mºº�Ó©Ë

°�S�}��S©�
���vºmäË°�Òäº°�
�°�zl|��

sË�º°�È�}Ò�
��� �äËÓ
	ËÓÓºË� º�Óº	ËÓÒË�	ÒSÒÓ©� }ÈÓÈãÈ

} �ãÒÓË�
���vº}SÈ�ËÓÒË�}ºãÒ�Ë°�mÈ�äÈ�ËSÒÈãºm�
�º�SºÓº� ª�È¹©� }SËäÓÒËmº®� ¹ºmËS²Óº°�Óº®

äÒ}SººSÈº�}Ò�¹SË�°�ÈmãËÓ©�ÓÈ�SÒ°����

�Ë²Óºãº�Ò«�º�ËäÓº®�äÒ}SºäË²ÈÓÒ}Ò

�Ë²Óºãº�Ò«� �ã�ÒÓÓº�º� º�ËäÓº�º� �SÈmãËÓÒ«�
{ º°ÓºmË� ª�º®� �Ë²Óºãº�ÒÒ�ãËÎÒ�� �È}�ÓÈÏ©mÈËäºË
ºSÒËÓ�È�ÒºÓÓº���m°�mÒ�Ëã
ÓºË� �SÈmãËÓÒË� }SËä�
ÓÒ«�m�ÎÒ�}º°�Ó©²��SÈmÒ�Ëã«²��¹SËÒä��Ë°�mËÓÓº�m
SÈ°�mºSË��Ëãº�Ë®��iÈÓÓ©®�¹Sº�Ë°°�¹SÒ�äÈ°}ÒSº�
mÈÓÒÒ�¹ºmËS²Óº°�Ò�}SËäÓÒËmº®�¹ãÈ°�ÒÓ©�¹ºÏmºã«Ë�
º°��Ë°�mã«�
� ÁºSäÒSºmÈÓÒË� m� º�ËäË� ¹ãÈ°�ÒÓ©
ÁÈ}�Ò�Ë°}Ò��SË²äËSÓ©²�°�S�}��S��¹SÒ�ª�ºä��ã�ÒÓÈ
¹Sº�SÈmÈ�äºÎË��°º°�Èmã«�
��º����Û����ä}ä�
kã
�ËSÓÈ�ÒmÓ©ä�mÈSÒÈÓ�ºä��ã�ÒÓÓº�º��SÈmãË�

ÓÒ«�¹º�ãºÎË}�«mã«Ë�°«��Ë²Óºãº�Ò«��º°ÓºmÈÓÓÈ«�ÓÈ
Ò°¹ºã
ÏºmÈÓÒÒ�m�}È�Ë°�mË�¹º�ãºÎË}�Áº�º°Ò�Èããºm�
�º�� mºÏ�Ë®°�mÒËä� �ã
�SÈÁÒºãË�ºmº�º� ÒÏã��ËÓÒ«
mºÏäºÎÓº�ÁºSäÒSºmÈÓÒË�m�Áº�º°Ò�ÈããË���È°�}ºm�
º�ãÒ�È��Ò²°«�º��ÓËº°mË�ËÓÓ©²�SÈ°�mºSÒäº°�
�
m�ÎÒ�}º°�Ó©²��SÈmÒ�Ëã«²��w}°¹ºÓÒS�«�Áº�º°Ò�Èãã
�ËSËÏ�	ÈãºÓ��äºÎÓº��}È}�Ò�ÓÈ�Áº�ºSËÏÒ°�Ë��ÏÈ�È�
mÈ�
�ºãÈ°�Ò�°�SÈÏãÒ�Ó©äÒ�°}ºSº°�«äÒ��SÈmãËÓÒ«�
nº�º²ÒäÒ�Ë°}È«�ºSÈº�}È�¹ºÏmºã«Ë��¹ºã��È�
��Ë�
�ÈãÒ�ã�º®�ÁºSä©�Ò�º�mËS°�Ò«�°�¹Sº°�SÈÓ°�mËÓ�
Ó©ä�SÈÏSË	ËÓÒËä�ÓÈ��SºmÓË��Ë°«�}È�äÒ}SºäË�Sºm�
wãËäËÓ�©�äÒ}SºäË²ÈÓÒ�Ë°}Ò²� °Ò°�Ëä� º©�Óº

¹SË�°�Èmã«���°ºº®�º�Ëä©�°ãºÎÓº®�}ºÓÁÒ��SÈ�
�ÒÒ�°�SÈÏÓººSÈÏÓ©äÒ�°}mºÏÓ©äÒ�Ò��ã�²ÒäÒ�º��
mËS°�Ò«äÒ�ÒãÒ��Ëã«äÒ��3ÈÏäËSÓÈ«�ºSÈº�}È�¹ãÈ�
°�ÒÓ�m©¹ºãÓ«Ë�°«�°�¹ºäº�
���SÈmãËÓÒ«��ÒÏÒSÈ�
�Ëã
Óº°�
� }º�ºSº�º� ºË°¹Ë�ÒmÈË�°«� m°}S©�ÒËä
�º}ºÓ��m�ÏÈ�Ò�Óº®�º}°Ò�Óº®�¹ãËÓ}Ë��w�º��¹Sº�Ë°°
ÓÈÏ©mÈË�°«� ãÒ�º�SÈÁÒË®�� �Ò�º�SÈÁÒ�Ë°}ÒË� ¹Sº�
�Ë°°©�ÁºSäÒS����ÓÈ�¹ºmËS²Óº°�Ò�¹º�ãºÎ}Ò�°ãºÒ
°�º®}º�º�}�¹º°ãË����Òä��Ë²Óºãº�Ò�Ë°}Òä�mºÏ�Ë®�
°�mÒ«ä�äÈ�ËSÒÈãÈ��°¹º°ºÓº�º�¹º���Ë®°�mÒËä�º�
ã��ËÓÒ«�º¹SË�ËãËÓÓº®�mºãÓ©�ÒÏäËÓ«�
�ÓËºSÈ�Òäº
°mºÒ�°mº®°�mÈ�Ò��¹SËÎ�Ë�m°Ë�º��°�º®}º°�
�}�¹Sº«mÒ�
�Ëã«ä��3ËÏÒ°�ÒmÓ©®�°ãº®��ãº}Èã
Óº�ºã��ËÓÓ©®�°
¹ºäº�
��	ÈãºÓÈ�� ºSÈÈ�©mÈ��� m� ¹Sº«mÒ�ËãË�

3Ò°�����w�È¹©�}SËäÓÒËmº®�¹ºmËS²Óº°�Óº®�äÒ}SººSÈº�}Ò
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��Ë�m�SËÏ�ã
�È�Ë���ÈãËÓÒ«�ãº}Èã
Ó©²���È°�}ºm�¹º�
ã��È���SËÏÒ°�ÒmÓ���äÈ°}��

{�ÏÈmÒ°Òäº°�Ò�º���ãÒÓ©�mºãÓ©�¹SÒäËÓ«Ëäº�º
ÒÏã��ËÓÒ«� SÈÏãÒ�È��� °ãË����ÒË� mÒ�©� ãÒ�º�SÈ�
ÁÒÒ��Áº�ºãÒ�º�SÈÁÒ���º¹�Ò�Ë°}���ãÒ�º�SÈÁÒ���
ªãË}�SºÓÓº�ã��Ëm����SËÓ��ËÓºm°}���Ò�ÒºÓÓº�ã��
�Ëm���

nº�ºãÒ�º�SÈÁÒ«� «mã«Ë�°«� º°ÓºmÓ©ä� �Ë²Óºãº�
�Ò�Ë°}Òä�¹Sº�Ë°°ºä�m�äÒ}SºªãË}�SºÓÓºä�¹SºÒÏ�
mº�°�mË��º©�Óº�ºÓÈ�¹SÒäËÓ«Ë�°«��ã«�¹ºã��ËÓÒ«
ãÒÓÒ®�	ÒSÒÓº®� �º� �Û�� ä}ä�� iã«� ÒÏ�º�ºmãËÓÒ«
äÈ°º}�m�ÓÈ°�º«�ËË�mSËä«��È}ÎË�Ò°¹ºã
Ï�Ë�°«�ªãË}�
�SºÓÓº�ã��ËmÈ«� ãÒ�º�SÈÁÒ«�� {°ãË�°�mÒË� ªÁÁË}�È
ºSÈ�Óº�º� SÈ°°Ë«ÓÒ«� º�SÈÎËÓÓ©²� ªãË}�SºÓºm� m
äÒ}Sº°�S�}��SÈ²� °� m©°º}º®� ¹ãº�Óº°�
�� äÒÓÒ�
äÈã
ÓÈ«�	ÒSÒÓÈ�ãÒÓÒÒ�º�SÈÓÒ�ÒmÈË�°«�ÏÓÈ�ËÓÒËä
¹ºS«�}È� ���� ä}ä�� 3ËÓ��ËÓºm°}È«� ãÒ�º�SÈÁÒ«� ¹º�
Ïmºã«Ë���äËÓ
	Ò�
�ãÒÓË®Ó©Ë�SÈÏäËS©��º�ÓË°}ºã
�
}Ò²��Ë°«�}ºm�ÓÈÓºäË�Sºm��¹SÒ�ª�ºä��º�ÓÈ}º���SË�
�Ë�°«�Ò°¹ºã
ÏºmÈ�
�°ãºÎÓ���¹º�ãº�ÈËä���äÈ°}�
ÒãÒ�°¹Ë�ÒÈã
Ó����ºÓ}º¹ãËÓº�Ó���ÏÈ�Ò�Ó���°�S�}�
��S���jºÓÓº�ã��ËmÈ«�ãÒ�º�SÈÁÒ«�¹ºÏmºã«Ë��¹Sºmº�
�Ò�
�ãº}Èã
ÓºË�ãË�ÒSºmÈÓÒË�¹SÒäË°Ë®�°�º�ËÓ
�m©�
°º}º®�SÈÏSË	È��Ë®�°¹º°ºÓº°�
���≈������ä}ä��
/,*$��Ë²Óºãº�Ò«�� bÒSº}ºË� SÈ°¹Sº°�SÈÓËÓÒË

¹ºã��Òã� ÓÈºS� �Ë²Óºãº�Ò®�� m}ã��È��Ò®� }ºä�
¹ãË}°� �È}� ÓÈÏ©mÈËä©²� /,*$�äÒ}Sº�Ë²Óºãº�Ò�Ë�
°}Ò²�¹Sº�Ë°°ºm���Ë²Óºãº�Ò«�äÈ�SÒ�Óº�º�}º¹ÒSºmÈ�
ÓÒ«��>����@��kSËmÒÈ��SÈ�/,*$��SÒ°�����ËSË��ÓÈ�
�Èãº�º���ËSäÒÓºm�ÒÏ�ÓËäË�}º�º�«Ï©}È��ººÏÓÈ�È��
�Ò²� º°ÓºmÓ©Ë� }ºä¹ºÓËÓ�©� �Ë²Óºãº�Ò�Ë°}Ò²
¹Sº�Ë°°ºm�Û� /LWKRJUDSK\� �ãÒ�º�SÈÁÒ«��� *DOYDQR�
IRUPXQJ��HOHFWURIRUPLQJ����Èã
mÈÓº¹ãÈ°�Ò}È���$EIRU�
PXQJ��PRXOGLQJ���ãÒ�
Ë��

lË�º��SËÓ��ËÓºm°}º®�ãÒ�º�SÈÁÒÒ�Òãã�°�SÒS��
Ë�°«�SÒ°�����lÈ°}È�°º°�ºÒ��ÒÏ�äËäSÈÓ©��¹SºÏSÈ��
Óº®��ã«�SËÓ��ËÓºm°}Ò²�ã��Ë®�Ò�¹º��ËSÎÒmÈ��Ë®

¹ãËÓ}���}º�ºSÈ«�ÒäËË��ÏÈ�ÈÓÓ©®�SÒ°�Óº}�Ò�°�ËãÈ�
ÓÈ�ÒÏ�äÈ�ËSÒÈãÈ��°Òã
Óº�¹º�ãº�È��Ë�º�SËÓ��ËÓºm�
°}ÒË�ã��Ò��w�È�äÈ°}È�SÈ°¹ºãÈ�ÈË�°«�ÓÈ�¹º�ãºÎ}Ë�
¹º}S©�º®�SÈ�ÒÈ�ÒºÓÓº���m°�mÒ�Ëã
Ó©ä�SËÏÒ°�ºä�
sÈ�º¹SË�ËãËÓÓºä�SÈ°°�º«ÓÒÒ�'�º��äÈ°}Ò�ÓÈ²º�Ò��
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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�PD�
WHULDOV� 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��QRQOLQHDU�LQWHUDFWLRQ�EHWZHHQ�LQGLYLGXDO�QDQRFOXVWHU�HOHF�
WURQ�VXEV\VWHPV�

%REULQHWVNLL�,� ,���1HYROLQ�9� .���&KDSO\JLQ�<X� $��/RJLF�*DWHV
:LWK�6LQJH�:DOO�&DUERQ�1DQRWXEH�%XQGOHV ������������������������������� ��

7KH�HOHFWULFDO�FKDUDFWHULVWLFV�RI�WKH�ORJLF�JDWHV�EDVHG�RQ�VHPLFRQ�
GXFWRU�VLQJOH�ZDOO�FDUERQ�QDQRWXEHV�ZDV�VWXGLHG��,W�ZDV�VKRZQ�WKH
DELOLW\�RI�LQWHJUDWLRQ�ORJLF�FLUFXLWV�RQ�WKH�S�W\SH�FRQGXFWLRQ�QDQR�
WXEHV�EDVH�

%DODQ�1� 1��,QFUHDVH�RI�+RORJUDSKLF�0HDVXUHPHQWV�3UHFLVLRQ�LQ�
0HPV�1HPV�E\�8VH�RI�1RQOLQHDU�(IIHFWV ������������������������������������ ��

,W�LV�GHVFULEHG�WKH�LQFUHDVH�RI�KRORJUDSKLF�PHDVXUHPHQWV�SUHFL�
VLRQ�LQ�0(06�1(06�E\�PHDQV�RI�XVLQJ�WKH�LQWHUIHUHQFH�RI�KLJKHU
KDUPRQLF�ZDYHV�GLIIUDFWHG�E\�D�QRQOLQHDU�KRORJUDP��7KH�H[SHULPHQ�
WDO�VHWXS�LV�SUHVHQWHG��7KH�PHWKRG�RI�PHDVXUHPHQW�RI�<RXQJ�PRG�
XOXV�XVLQJ�HOHFWURVWDWLFDOO\�DFWXDWHG�EHDPV�LV�GLVFXVVHG�

*ULVKLQ�0� 9���'DOLGFKLN�)� ,���.RYDOHYVNLL�6� $���.ROFKHQNR�1� 1���
6DPRLOHQNR�$� $��,QYHVWLJDWLRQ�RI�(OHFWURQ�7UDSV�LQ�7KLQ�'LHOHFWULF�
)LOPV�ZLWK�WKH�0HWKRG�RI�6FDQQLQJ�7XQQHOLQJ�6SHFWURVFRS\ ����������� ��

1HZ�PHWKRG�IRU�LQYHVWLJDWLRQ�RI�HOHFWURQ�WUDSV�LQ�WKLQ�R[LGH�ILOPV
ZLWK�670�LV�GHVFULEHG��,W�JLYHV�WKH�RSSRUWXQLW\�IRU�UHFRYHULQJ�RI�SD�

UDPHWHUV�RI�VSDWLDO�DQG�HQHUJ\�GLVWULEXWLRQV��7KH�SRVVLELOLW\�RI�WKLV
PHWKRG�LV�GHPRQVWUDWHG�IRU�WUDSV�LQ�WKLQ�ILOPV�RI�$O�2��

9HUQHU�9� '���0DOWVHY�3� 3���6DXURY�$� 1���&KDSO\JLQ�<X��$�
6LQHUJHWLFV�RI�0LQLDWXUL]DWLRQ��0LFURHOHFWURQLFV��0LNUR�6\VWHP�

7HFKQLTXH��1DQR�(OHFWURQLFV ������������������������������������������������������

$QDO\VLV�RI�WKH�PLQLDWXUL]DWLRQ�SURFHVVHV�IRU�WHFKQLFDO�IDFLOLWLHV
VKRZV��WKDW�PLFUR�V\VWHPV�RQH�EHFRPHV�PRDW�LPSRUWDQ�LQ�WKH�DUHD�RI
PLQLDWXUL]DWLRQ�RQ�V\VWHP�OHYHO��,QWHJUDWHG�UROH�RI�PLFURV\VWHP�WHFK�
QLTXH�SDUWLFXODUO\�ZLOO�EH�LQFUHDVHV�LQ�IXWKHU�GHYHORSPHQW�RI�QDQR
WHFKQRORJ\�

6KDOREDHY�(� 9���0RQDNKRY�<X� 6���6WDU]KLQVN\�9� (���
6KLOMNR�6� $��0DQXIDFWXUH�7HKQRORJLHV�RI�&RJ�:KHHOV�

DQG�'ULYHV�IRU�0LFURHOHFWURPHFKDQLFDO�6\VWHPV������������������������������

,Q�DUWLFOH�WKH�EDVLF�JURXS�WHFKQRORJLFDO�PHWKRGV�IRU�PDQXIDFWXU�
LQJ�HOHPHQWV�RI�WKH�PLFURHOHFWURPHFKDQLFDO�V\VWHPV�UHSUHVHQWLQJ�YRO�
XPHWULF�WKUHH�GLPHQVLRQDO�VWUXFWXUHV�DUH�FRQVLGHUHG��6WDJHV�RI�PL�
FURSURFHVVLQJ�DUH�VWDWHG�

.RVPRGHP\DQVND\D�*� 1���6RURNLQD�6� ,��7KH�6LPSOLILHG�

0RGHOV�RI�WKH�0RWLRQ�RI�WKH�0LFURFDSVXOH�LQ�7XEHV�RI�6PDOO

'LDPHWHU����������������������������������������������������������������������������������

7KH�PRWLRQ�RI�D�PLFURFDSVXOH�LQ�D�WXEH�RI�VPDOO�GLDPHWHU�ZLWK
D�YLVFRXV�IOXLG�LV�FRQVLGHUHG��&DOFXODWLRQ�RI�YHORFLWLHV�RI�D�VWUHDP�DQG
WKH�UDWH�RI�IOX[�IRU�D�FDVH�RI�D�URWDWLRQDOO\�V\PPHWULF�DUUDQJHPHQW�RI
D�PLFURFDSVXOH� LQ�D� WXEH� LV� \LHOGHG��&DOFXODWLRQ�RI�K\GURG\QDPLF
IRUFHV�DQG�WKH�PRPHQW�IRU�DQ�HFFHQWULF�DUUDQJHPHQW�RI�D�FDSVXOH�LQ
D�WXEH�DOVR�LV�JLYHQ�DQG�GLDJUDPV�IRU�TXDOLW\�VWDQGDUG�RI�LQIOXHQFH�RI
SDUDPHWHUV�RI�D�FDSVXOH�DQG�D�VWUHDP�RQ�WKH�UDWH�RI�IOX[�DQG�D�ILHOG
RI�YHORFLWLHV�DUH�FRQVWUXFWHG�
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)RU�IRUHLJQ�VXEVFULEHUV�
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7KH�MRXUQDO�ERXJKW�VLQFH�QRYHPEHU������

(GLWRUãLQã&KLHI�3K��'��3HWU�3��0DOWVHY
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(ãPDLO��LW#QRYWH[�UX�� KWWS���ZZZ�PLFURV\VWHPV�UX


