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�6SULQJ���-$65,��������.RXWR��-DSDQ
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ÓËº²º�Òäº� ºË°¹Ë�Ò�
� SÈmÓºäËSÓº°�
� º°mË�ËÓ�
Óº°�Ò�ÓÈ��SºmÓË�ÓË�²�ÎË

  ������

~È}ã
�ËÓÒË

j�È}��m��ÈÓÓº®�°�È�
Ë�º¹Ò°ÈÓÈ�äË�º�Ò}È�}ºãÒ�
�Ë°�mËÓÓº�º�º¹SË�ËãËÓÒ«�¹Sº°�SÈÓ°�mËÓÓº�º�SÈ°�
¹SË�ËãËÓÒ«�äÒ}SºäÈ�ÓÒ�Ó©²�¹ºãË®��°��
�}º�ºSº®
ÏÈ}ã��ÈË�°«� m� ÈÓÈãÒÏË� Ò� ºSÈº�}Ë� ¹ºã��ËÓÓ©²
äÈ�ÓÒ�ºº¹�Ò�Ë°}Ò²� �ÒÏºSÈÎËÓÒ®�� Ò°°ãË��Ëä©²
¹ºãË®��|¹SË�ËãËÓ©�¹SË�Ëã
Ó©Ë�mºÏäºÎÓº°�Ò�m�ÓÈ�
²ºÎ�ËÓÒË� ¹ÈSÈäË�Sºm� äÈ�ÓÒ�Ó©²� ¹ºãË®� ¹SÒ� Ò°�
¹ºã
ÏºmÈÓÒÒ� m� }È�Ë°�mË� äÈ�ÓÒ�º��m°�mÒ�Ëã
Óº�º
ªãËäËÓ�È�mÒ°ä��°º�ËSÎÈ�Ò²�wn���°�¹ãº°}º°�Óº®
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äÈ�ÓÒ�Óº®�ÈÓÒÏº�Sº¹ÒË®��È�m�}È�Ë°�mË�Áº�º¹SÒËä�
ÓÒ}È�Û��~v�äÈ�SÒ���

km�ºS©�m©SÈÎÈ���ãÈ�º�ÈSÓº°�
�l� �����°Ëm�
Ò� s� v�� sË�°�SºËm�� ÏÈ� ¹SË�º°�ÈmãËÓÒË� wn��� �ã«
äÈ�ÓÒ�ºº¹�Ò�Ë°}º®�mÒÏ�ÈãÒÏÈ�ÒÒ��È��È}ÎË�3nnj
ÏÈ�ÁÒÓÈÓ°ºm���¹º��ËSÎ}����SÈÓ��������������

v¹Ò°º}�ãÒ�ËSÈ��S©

�� 3ÈÓ�º�}ÒÓ� {� {�� ��°Ëm� l����� zºÏãºm� ��n��� sË��
°�SºËm s� v��|�¹SËÒä��Ë°�mÈ²�ËÏ�Ò°�ËSËÏÒ°Ó©²�äÈ�ÓÒ�ºº¹�Ò�
�Ë°}Ò²�¹ãËÓº}�¹SÒ�Ò°¹ºã
ÏºmÈÓÒÒ�m�ÓËSÈÏS�	È��Ë®��ËÁË}�º�
°}º¹ÒÒ����n�����������������¢ ���v� ���Û����

�� 3ÈÓ�º�}ÒÓ�{� {��� ËSmºÓËÓ}Ò°�k��Ð���SÒ}ãÈ�ÓÈ«�äÈ�ÓÒ�
�ºº¹�Ò}È��l���wÓËS�ºÈ�ºäÒÏ�È�������������°�
�� rÈãÈÈÓºm�i� p�����°Ëm�l� ����sË�°�SºËm�s� v����ºÓº�

äÈSËm�s� {���sÒ}Ò�ºm�v� k��j°°ãË�ºmÈÓÒË�¹Sº°�SÈÓ°�mËÓÓº�º
SÈ°¹SË�ËãËÓÒ«�äÒ}SºäÈ�ÓÒ�Ó©²�¹ºãË®�SÈ°°Ë«ÓÒ«�äË�º�ºä�äÈ��
ÓÒ�ºº¹�Ò�Ë°}º®�mÒÏ�ÈãÒÏÈ�ÒÒ����3È�Òº�Ë²ÓÒ}È�Ò�ªãË}�SºÓÒ}È�
�������������¢ ���v� ���Û����
�� *UHFKLVKNLQ�5� 0���*RRVHY�0� <X�� HW� DOO��+LJK� UHVROXWLRQ

VHQVLWLYH�PDJQHWR�RSWLF�IHUULWH�JDUQHW�ILOP�ZLWK�SODQDU�DQLVRWURS\���
-��0DJQ��0DJQ��0DW��������9����Û�����3� ���Û����
�� ~mËÏ�ÒÓ�k� z���zº�ºm�{��k��lÈ�ÓÒ�ºº¹�Ò}È��ºÓ}Ò²�¹ãË�

Óº}��l���sÈ�}È������������°�
�� 6\YRURWND�0���8EL]VNLL�6��HW�DOO��*URZWK�DQG�FKDUDFWHUL]DWLRQ

LQ�%L��3U��DQG�%L��6F�VXEVWLWXWHG�OXWHWLXP�LURQ�JDUQHW�ILOPV�ZLWK�SOD�
QDU�PDJQHWL]DWLRQ�IRU�PDJQHWR�RSWLF�YLVXDOL]DWLRQ����-��3K\V��'��$S�
SO��3K\V�������9������3� ����Û�����

{�ª�ºä�ÓºäËSË�ä©�¹Sº�ºãÎÈËä�¹�ãÒ}È�Ò
�ÈÓÓº�È�ÒºÓÓ©²�º��Ë�ºm��¹ºã��ËÓÓ©²
m ÒÓÒ�ÒÈ�ÒmÓ©²�ÓÈ��Ó©²�¹SºË}�È²�m�ºãÈ°�Ò�äÈ�ËäÈ�Ò}Ò��ÒÓÁºSäÈ�Ò}Ò��äË²ÈÓÒ}Ò�
²ÒäÒÒ�Ò�ÁÒÏÒ}Ò�Ò�¹º��ËSÎÈÓÓ©²�3nnj�¹º�Ò�º�Èä�}ºÓ}�S°È���������iÈÓÓ©Ë�¹º
Ò°¹ºãÓÒ�Ëã«ä�¹SºË}�ºm�äºÎÓº�ÓÈ®�Ò�m��jÓÁºSäÈ�ÒºÓÓºä�
ããË�ËÓË�3nnj��¢ ��

ÏÈ���������KWWS���LQWUD�UIEU�UX

 ®² ¶¨®»¥�®²·¥²»�¯®�²¥¬ ¬�3´´¨

¨ÑÑËÅÄÎÂÀÍÈÅ�ßÂËÅÍÈÉ�ÝËÅÊÒSÎÏÅSÅÍÎÑÀ�
Â ÓÃËÅSÎÄÍÛÕ�ÒSÓÁÀÕ�È�ÍÀÍÎÒSÓÁÍÛÕ�ÏËÅÍÊÀÕ
sºäËS�¹SºË}�È�������������
�º��¹SË�°�ÈmãËÓÒ«�º��Ë�È������

{���������º°ÓºmÓ©Ë�ª}°¹ËSÒäËÓ�Èã
Ó©Ë�SÈº�©�©ãÒ
°m«ÏÈÓ©�°�Ò°°ãË�ºmÈÓÒËä�mãÒ«ÓÒ«�äÈ�ÓÒ�Óº�º�¹ºã«�ÓÈ
ªãË}�Sº¹ËSËÓº°�ÓÈ�äËÎ�S�Óºä��SºmÓË�m�¹ãËÓ}È²�°�ÓºS�
äÈã
Óº®�ºSÒËÓ�È�ÒË®�ÓÈÓº�S��Ò�SÈÏãÒ�Óº®�°�Ë¹ËÓ
�
Ò²��SÈÁÒ�ÒÏÈ�ÒÒ���°�ÈÓºmãËÓº����º�m�äÈ�ÓÒ�Óºä�¹ºãË�
¹ËS¹ËÓ�Ò}�ã«SÓºä�º°Ò�ÓÈÓº�S���ÓÈÓº�S�Ó©Ë�¹ãËÓ}Ò
«mã«��°«��ÒÈäÈ�ÓË�Ò}ÈäÒ��Óº�ºãËË�°ãÈ©äÒ���Ëä�}mÈ�
ÏÒ�m�äËSÓ©®��SÈÁÒ���vÓÒÎËÓÒË�°�Ë¹ËÓÒ��SÈÁÒ�ÒÏÈ�ÒÒ
ÓÈÓº�S�� �äËÓ
	ÈË�� �ÒÈäÈ�ÓÒ�Ó��� mº°¹SÒÒä�Òmº°�

ÓÈÓº�S�Óº®�¹ãËÓ}Ò���SºmË�ËÓ©�ÒÏäËSËÓÒ«�äÈ�ÓÒ�º°º�
¹Sº�ÒmãËÓÒ«�ÓÈÓº�S�Ó©²�¹ãËÓº}�m�ÏÈmÒ°Òäº°�Ò�º��ºSÒ�
ËÓ�È�ÒÒ�ÓÈÓº�S��m�°ãÈºä�äÈ�ÓÒ�Óºä�¹ºãË�Ò��ãÒ�Ëã
Óº�
°�Ò� mºÏ�Ë®°�mÒ«� ÓÈ� ÓÒ²�äÈ�ÓÒ�Óº�º� ¹ºã«���°�ÈÓºmãËÓº�
��º��SÈÁÒ�ÒÏÈ�Ò«�ÓÈÓº�S��ÒÏäËÓ«Ë��²ÈSÈ}�ËS�ºSÒËÓ�È�Ò�
ºÓÓº®�ÏÈmÒ°Òäº°�Ò�äÈ�ÓÒ�º°º¹Sº�ÒmãËÓÒ«�¹ãËÓ}Ò��|�
ÓÈS�ÎËÓº�ÏÓÈ�Ò�Ëã
ÓºË�°ÓÒÎËÓÒË�°º¹Sº�ÒmãËÓÒ«�äÓº�
�º°ãº®Ó©²�ÓÈÓº�S�Ó©²�¹ãËÓº}�m�SËÏ�ã
�È�Ë��ãÒ�Ëã
Óº�
�º�mºÏ�Ë®°�mÒ«�äÈ�ÓÒ�Óº�º�¹ºã«���SºmË�ËÓ©�ÒÏäËSËÓÒ«
mºã
��Èä¹ËSÓ©²�²ÈSÈ}�ËSÒ°�Ò}��{kt��º��Ëã
Ó©²�º�Óº�
°ãº®Ó©²�Ò�äÓº�º°ãº®Ó©²�ÓÈÓº�S���kÓÈãÒÏ�{kt�º�Óº�
°ãº®Ó©²� ÓÈÓº�S�� ¹º}ÈÏÈã� }ºSSËã«�Ò�� ªãË}�SºÓÓ©²
°mº®°�m�ÓÈÓº�S��°�Ò²�²ÒSÈã
Óº°�
����SºmË�ËÓ©�ÒÏäË�
SËÓÒ«�{kt�ÓÈÓº�S�Ó©²�¹ãËÓº}���°�ÈÓºmãËÓº����º�¹Sº�
�Ë}ÈÓÒË��º°�È�º�Óº�ºã
	Ò²��º}ºm����k��m�º�Óº°ãº®Ó©²
¹ãËÓ}È²�¹SÈ}�Ò�Ë°}Ò�ÓË�m©Ï©mÈË��Ò²�SÈÏº�SËmÈ���SºmË�

�ËÓ©�ÒÏäËSËÓÒ«�Èm�ºªäÒ°°ÒºÓÓ©²�°mº®°�m�ÓÈÓº�S�Ó©²
¹ãËÓº}�ÓÈ�}SËäÓÒËm©²�Ò�ÓÒ}ËãËm©²�¹º�ãºÎ}È²��|ÓÈS��
ÎËÓº�º�}ãºÓËÓÒË�º��ãÒÓË®Óº°�Ò�m�}ººS�ÒÓÈ�È²�sºS��Ë®�
äÈÛn�ããËSÈ�¹SÒ�m©°º}Ò²�ÓÈ¹S«ÎËÓÓº°�«²�ªãË}�SÒ�Ë�
°}º�º� ¹ºã«�� kÓºäÈã
Óº� ºã
	ÒË� �º}Ò� Èm�ºªäÒ°°ÒÒ� Ò
��ºÓËÓÒË�¹ãËÓº}� m�¹Sº�Ë°°Ë� ªäÒ°°ÒÒ�ä©�°m«Ï©mÈËä� °
��È°�ÒËä�m�¹Sº�Ë°°Ë�ªäÒ°°ÒÒ�ªãË}�SºÓºm��ÒSÒ�ÒÏÈ�ÒÒ�
|ÓÈS�ÎËÓ� ªÁÁË}�� °Èäº¹SºÒÏmºã
Óº�º� �º¹ÒSºmÈÓÒ«
ÓÈÓº�S�Ó©²�¹ãËÓº}�ÒÏ�äÓº�º°ãº®Ó©²�ÓÈÓº�S��äÈ�Ë�
SÒÈãºä� ¹º�ãºÎ}Ò�� ¹SÒmº�«�Ò®� }� ÏÓÈ�Ò�Ëã
Óºä�
�äËÓ
	ËÓÒ�� ËË� °º¹Sº�ÒmãËÓÒ«�� sÈã��Èãº°
� �È}ÎË
�mËãÒ�ËÓÒË�¹ãº�Óº°�Ò��È}Ò²�¹ãËÓº}�Ò�°ÓÒÎËÓÒË�°}ºSº�
°�Ò�Ïm�}È��lÈ°°�°¹Ë}�SºäË�SÒ�Ë°}Òä�äË�º�ºä�ºÓÈS��
ÎËÓº�°Òã
ÓºË�mãÒ«ÓÒË�ÓÈÓº�S�Óº®�¹ãËÓ}Ò�ÓÈ�SÈ°¹SË�
�ËãËÓÒË�¹SÒäË°Ë®�m�¹SÒ¹ºmËS²Óº°�Óºä�°ãºË�}SËäÓÒË�
mº®�¹º�ãºÎ}Ò��~ÓÈ�Ò�Ëã
ÓºË��mËãÒ�ËÓÒË�°º¹Sº�ÒmãË�
ÓÒ«�¹SÒ¹ºmËS²Óº°�Óº�º�°ãº«�¹º�ãºÎ}Ò�ä©�°m«Ï©mÈËä�°
ãº}ÈãÒÏÈ�ÒË®�Óº°Ò�ËãË®�ÏÈS«�È�ÓÈ�¹SÒäË°«²���SºmË�ËÓ
ÈÓÈãÒÏ�m°Ë²�¹ºã��ËÓÓ©²�m�¹SºË}�Ë�SËÏ�ã
�È�ºm�Ò°°ãË�
�ºmÈÓÒ®���°�ÈÓºmãËÓº����º��ºäÒÓÒS������Sºã
�m�äË�
²ÈÓÒÏäË� ¹ËSËÓº°È� ÏÈS«�È� Ò�SÈË�� ªãË}�SºÓ�ÁºÓºÓÓºË
mÏÈÒäº�Ë®°�mÒË����º��ËãÈË��¹SÒäËÓËÓÒË�ÏºÓÓº®�äº�ËãÒ
ÓË�}ºSSË}�Ó©ä���SË�ãºÎËÓÈ�ÓºmÈ«�äº�Ëã
��m�}º�ºSº®
¹SË�¹ºãÈ�ÈË�°«�¹ºãÓÈ«�ãº}ÈãÒÏÈ�Ò«�m°Ë²�Óº°Ò�ËãË®�ÏÈ�
S«�È�ÓÈ��ËÁºSäÈ�Ò«²��SÈÁËÓºmº®�°Ë�}Ò���ËSËÓº°�ÏÈS«�
�È�º°��Ë°�mã«Ë�°«�¹º�äË²ÈÓÒÏä��¹S©Î}ºmº®�¹Sºmº�Ò�
äº°�Ò�¹SÒ�mÏÈÒäº�Ë®°�mÒÒ�äËÎ���°º°Ë�ÓÒäÒ�ãº}Èã
�
Ó©äÒ� �ËÓ�SÈäÒ�� �È}È«� äº�Ëã
� ¹ºÏmºã«Ë�� �º°�È�º�Óº
È�Ë}mÈ�Óº�º¹Ò°È�
�m°��°ºmº}�¹Óº°�
�ÓÈã��ÈËä©²�ÓÈ�
äÒ�«mãËÓÒ®�
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&217(176

$OHNKLQ�9� $��2QH�GLPHQVLRQDO�0LFUR�2SWLFDO�(OHFWUR�0HFKDQLFDO�
6\VWHPV�DQG�7KHLU�$SSOLFDWLRQ�LQ�'HYLFHV�RI�GLVSOD\�DQG�5HJLVWUDWLRQ�
RI WKH�,QIRUPDWLRQ ����������������������������������������������������������������������

3ULQFLSOHV�RI�FRQVWUXFWLRQ�DQG�IXQFWLRQLQJ�RI�SURMHFWLYH�GLVSOD\V
DQG�SULQWHUV�ZLWK�RQH�GLPHQVLRQDO�02(06�RQ�D�EDVLV�HODVWRPHU�DQG
*/9�WHFKQRORJ\�DUH�FRQVLGHUHG�

$GDPRY�<X� )���6RPRY�2� $���6KHYFKHQNR�(� $��6\QFKURQL]DWLRQ�DQG�
&RQQHFWLYLW\�RI�6LJQDOV�LQ�6\VWHPV�2Q�&KLS��62&� �������������������������

7KH�UHVHDUFK�RI�FRPELQHG�ZRUN�RI�,3�EORFNV��LQ�62&��DQG�ORFDO
V\QFKURQL]DWLRQ�GHYLFHV�LQFOXGHG�LQ�WKHVH�EORFNV�RQ�KLJK�IUHTXHQFLHV
LV�FDUULHG�RXW�LQ�WKLV�DUWLFOH��7KH�UHFRPPHQGDWLRQV�RQ�V\QFKURQL]D�
WLRQ�VLJQDOV�VXSSO\�DW�DOO�62&�GHVLJQ�VWDJHV�DUH�JLYHQ��7KH�EDVLF�GL�
UHFWLRQV�RI�GHYHORSPHQW�RI�ORFDO�V\QFKURQL]DWLRQ�GHYLFHV�FLUFXLWU\�DUH
DOORFDWHG��7KH�EDVLF�HOHPHQWV�RI�,3�EORFNV�V\QFKURQL]DWLRQ�VXEV\V�
WHPV�DUH�GHVFULEHG��1HZ�SRVVLEOH�HIIHFWLYH�GHFLVLRQV�DQG�SUDFWLFDOO\
LPSOHPHQWHG�FLUFXLWV�DUH�VKRZQ�

.R]ORY�$� 9���7LNKRQRY�5� '��1HJDWLYH�6HQVLWLYLW\�%LSRODU�
0DJQHWRWUDQVLVWRU����������������������������������������������������������������������

%\�PHDQV�RI�GHYLVHV�LQVWUXPHQW�WHFKQRORJLFDO�VLPXODWLQJ�PRGH�
OLQJ�LV�H[SORUHG�ODWHUDO�ELSRODU�PDJQHWRWUDQVLVWRU��%07���IRUPHG�LQ
WKH�ZHOO�DW�WKH�RXWHUFRQQHFWHG�RI�VXEVWUDWH�ZLWK�WKH�ZHOO��6KRZQ�WKDW
LQ�WKH�RSWLPL]HG�VWUXFWXUH�%07�RFFXUV�D�VKDSLQJ�WKH�IORZV�RI�FDUULHUV
RI�FKDUJH�DQG�WKHLU�YROXPHWULF�UHFRPELQDWLRQ��ZKLFK�DUH�FKDQJHG�DW
WKH�LQIOXHQFH�RI�PDJQHWLF�ILHOG��2ULJLQ�FRQFHQWUDWLRQ�UHFRPELQDWLRQ
VHQVLWLYLW\�%07�JLYHV�D�PRWLYDWLRQ�D�PHFKDQLVP�RI�DULVLQJ�WZR�VLJQV
UHODWLYH�PDJQHWRVHQVLWLYLW\�RQ�WKH�FXUUHQW��&KRLFH�RI�SDUDPHWHUV�RI
VWUXFWXUH�DQG�VWDWH�RI�ZRUNLQJ�%07�LQ�DFFRUGDQFH�ZLWK�WKH�LQVWDOO
PHFKDQLVP�RI�VHQVLWLYLW\�DOORZV�UDLVH�UHODWLYH�VHQVLWLYLW\�RQ�WKH�FXUUHQW
EHIRUH����7Ü��

.UDYFKHQNR�,� 9���.RQRSOHY�%� *���5\QGLQ�(� $��6LPXODWLRQ
RI�7HPSHUDWXUH�'LVWULEXWLRQ�LQ�D�&RQYHFWLRQ�%DVHG�
0LFURDFFHOHURPHWHU ����������������������������������������������������������������� ��

$� PRGHO� RI� WHPSHUDWXUH� GLVWULEXWLRQ� LQ� D� FRQYHFWLRQ�EDVHG
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