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&RQVLGHUHG DUH SURSRVDOV PDGH E\ D QXPEHU RI DXWKRUV RQ WKH QHFHVVLW\ WR LPSURYH IDFLOLWLHV IRU GLDJQRVWLFV RI RLO DQG RLO SURGXFW
VWRUDJH WDQNV� ,W LV VKRZQ WKDW WKH H[LVWLQJ GLDJQRVWLF IDFLOLWLHV SURYLGH WKH UHTXLUHG SHUIRUPDQFH RI VWHHO WDQN VWUXFWXUHV� ,Q WKLV FDVH
WKH PDLQ ILJXUH ZKRP WKH TXDOLW\ RI GLDJQRVWLFV DQG SHUIRUPDQFH RI D VWUXFWXUH GHSHQG XSRQ LV DQ LQVSHFWRU KDYLQJ KLJK VNLOOV LQ WKH
ILHOG� 7KH XVH RI GLIIHUHQW W\SHV RI VRIWZDUH WR JHQHUDWH GDWD RQ WKH WHFKQLFDO VWDWH RI D VWUXFWXUH DW D JLYHQ OHYHO RI GHYHORSPHQW RI WKH
VRIWZDUH FDQ EH UHJDUGHG DV DQ DGGLWLRQDO LQIRUPDWLRQ VRXUFH ZLWK UHVSHFW WR WKH GLDJQRVWLFV FRQGXFWHG� &RQVLGHUDWLRQ LV JLYHQ WR WKH
QHHG WR LPSURYH WKH VNLOOV RI WKH LQVSHFWRUV DQG IRXQG WKH HQJLQHHULQJ VFKRROV IRU GLDJQRVWLFV RI ZHOGHG PHWDO VWUXFWXUHV�
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�ÒºÓÓº® äº�ËãÒ }ºÓ°�¯�}�ÒÒ� }º�º¯È« Ò ��
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�°« º�Ë}�ÈäÒ , }ãÈ°°È º�mË�°�mËÓÓº°�Ò�
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>�@� È �ã« ¯ËÏË¯m�È¯Ó©² ¹È¯}ºm äÈ�Ò°�¯Èã	Ó©²
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�Òmºm m �}¯ÈÒÓË mË�Ë�°« º�ËÓ	 äË�ãËÓÓº�
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}º�º °º°�º«ÓÒ« °º°�Èmã«Ë�°« ÏÈ}ã
�ËÓÒË� °º�Ë¯�
ÎÈ�ËË m©mº�© Ò ¯Ë}ºäËÓ�È�ÒÒ º mºÏäºÎÓº°�Ò Ò
�°ãºmÒ«² �Èã	ÓË®�Ë® ª}°¹ã�È�È�ÒÒ ¯ËÏË¯m�È¯È�
º�ËÓ}� Ë�º ¯ËäºÓ�º¹¯Ò�º�Óº°�Ò Ò ¹¯Òmº�«�°« º°�
ÓºmÓ©Ë �Ë²ÓÒ�Ë°}ÒË ¯Ë�ËÓÒ« ¹º mº°°�ÈÓºmãËÓÒ

¯Èº�º°¹º°ºÓº°�Ò ¯ËÏË¯m�È¯È� sÈ º°ÓºmÈÓÒÒ ÏÈ}�
ã
�ËÓÒ« ¯ÈÏ¯ÈÈ�©mÈË�°« ¹¯ºË}� �ã« m©¹ºãÓËÓÒ«
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zÈ} mÒ�Òä� m �Ë®°�m�
�Ò² Óº¯äÈ�ÒmÓ©² �º}��
äËÓ�È² m©°�¯ºËÓÈ °�¯º�È« ¹º°ãË�ºmÈ�Ëã	Óº°�	 �Ë®°�
�mÒ®� ËÏ }È}Ò²�ãÒº ¹¯º�Òmº¯Ë�Ò®� |°ººË mÓÒ�
äÈÓÒË º¯È�ËÓº ÓÈ º�ËÓ}� }È�Ë°�mÈ °mÈ¯Ó©² °ºË�
�ÒÓËÓÒ® °�ËÓ}Ò� w�º °m«ÏÈÓº ° �Ëä� ��º °�ËÓ}È
¯ËÏË¯m�È¯ºm ºã	�º® mäË°�Òäº°�Ò ¹º� �Ë®°�mÒËä
�ÈmãËÓÒ« ²¯ÈÓÒäº�º ¹¯º��}�È ºãÈ�ÈË� �¯ºäÈ�Óº®
¹º�ËÓ�ÒÈã	Óº® ªÓË¯�ÒË®� °º°�º«�Ë® ÒÏ �¹¯��º®
ªÓË¯�ÒÒ ¯È°�«ÎËÓÒ« °�ËÓ}Ò Ò ªÓË¯�ÒÒ �ÈmãËÓÒ«
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ÓÒ«� �ãÈmÓºË mÓÒäÈÓÒË ÓËº²º�Òäº ��Ëã«�	 ÓË�º�
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ÓÈmãÒmÈ
�°« ¯ÈÏäË¯© �º¹�°�Òä©² �ËÁË}�ºm�

|�ËÓ}È ¯Èº�º°¹º°ºÓº°�Ò °�Èã	Óº® }ºÓ°�

�¯�}�ÒÒ °�ËÓ}Ò ¯ËÏË¯m�È¯È ¹¯Ò ÓÈãÒ�ÒÒ �ËÁË}�ºm

m °mÈ¯Ó©² °ºË�ÒÓËÓÒ«² «mã«Ë�°« °ãºÎÓº® Ò äÓº�

�º¹ãÈÓºmº® ÏÈ�È�Ë®� jÓ°¹Ë}�º¯� ÓÈ º°ÓºmÈÓÒÒ mÒ�

Ï�Èã	Óº�º º°äº�¯È °mÈ¯Óº�º °ºË�ÒÓËÓÒ«� ÈÓÈãÒÏÈ

¯ËÏ�ã	�È�ºm }ºÓ�¯ºã« Ë�º }È�Ë°�mÈ ÁÒÏÒ�Ë°}ÒäÒ

äË�º�ÈäÒ� ÏÈäË¯ºm ��ãºm©² �ËÁº¯äÈ�Ò®� �ÈÓÓ©²

º �È°�º�Ë Ò Èä¹ãÒ���Ë äÈãº�Ò}ãºmº�º ÓÈ�¯�ÎËÓÒ«

°�ËÓ}Ò� äË²ÈÓÒ�Ë°}Ò² °mº®°�m äÈ�Ë¯ÒÈãÈ °�ËÓ}Ò Ò

°mÈ¯Óº�º �mÈ Ò �¯��Ò² �ÈÓÓ©² ÓËº²º�Òäº ¹¯ÒÓ«�	
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Óº�º °ºË�ÒÓËÓÒ« Ò }ºÓ°�¯�}�ÒÒ m �Ëãºä�

�º¹©�}È m ¯Èº�È² >�Ü�@ ¹Ë¯ËãºÎÒ�	 º�ËÓ}�

¯Èº�º°¹º°ºÓº°�Ò °mÈ¯Óº® }ºÓ°�¯�}�ÒÒ ¹¯Ò Ó©�

ÓË�ÓËä �¯ºmÓË �Ëº¯Ë�Ò�Ë°}Ò² Ò ª}°¹Ë¯ÒäËÓ�Èã	�

Ó©² ¹ºÏÓÈÓÒ® ÓÈ °Ò�ÓÈã© �°�ÈÓºmãËÓÓ©² �È��Ò}ºm

Ò ¯ÈÏ¯ÈÈ�©mÈËä©® Èm�º¯ÈäÒ k�z ÓË ÒäËË� ÓÈ

°Ë�º�Ó« ¹º� °ºº® ÓËº²º�Òäº® ÓÈ��Óº® ÈÏ©� �¯Ò�

Ó«�©Ë m k�z ½Á�Ó�ÈäËÓ�Èã	Ó©Ë }¯Ò�Ë¯ÒÒ� º�ËÓ}Ò

¯Èº�º°¹º°ºÓº°�Ò °mÈ¯Óº® }ºÓ°�¯�}�ÒÒ °�ËÓ}Ò Ò�

m �È°�Óº°�Ò� °mÈ¯Ó©² °ºË�ÒÓËÓÒ®� �¯Ë�
� ºãËË

�Ë�Èã	Óº® ¯È°�ÒÁ¯ºm}Ò� �È}Ò² }¯Ò�Ë¯ÒËm ÓË� m

ÓÈ��Óº® Ò �Ë®°�m�
�Ë® Óº¯äÈ�ÒmÓº® ãÒ�Ë¯È��¯Ë�

iº°�È�º�Óº º¯È�Ò�	°« } ÏÈ°ã�ÎÒmÈ
�Ëä� �ºmË¯Ò«

ªÓ�Ò}ãº¹Ë�Ò�Ë°}ºä� ÒÏ�ÈÓÒ
 ¹º °mÈ¯Ó©ä }ºÓ°�

�¯�}�Ò«ä >�@ ¹º� º�Ë® ¯Ë�È}�ÒË® È}È�ËäÒ}È r� p�
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