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$OFRKRO� GHK\GURJHQDVH� LV� DQ� HQ]\PH� WKDW� LV� LQYROYHG� LQ� YDULRXV� UROHV� LQ� SODQW� VXFK� DV� LQ� SODQW�
GHYHORSPHQW�� JURZWK� DQG� SODQW� UHVSRQVHV� WR� DELRWLF� DQG� ELRWLF� VWUHVVHV� $� UHFRPELQDQW� DOFRKRO�
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FRQWDLQLQJ����QXFOHRWLGHV�GHULYHG�IURP�(ODHLV�JXLQHHQVLV DW�WKH��¶�HQG��ZLWK�D�PROHFXODU�ZHLJKW�RI�
���� NE�� 7KH� REMHFWLYH� RI� WKLV� VWXG\� LV� WR� GHWHUPLQH� WKH� IXQFWLRQ� RI� U�PV$GK� YLD� DQDO\VHV� LQ�
SURNDU\RWLF DQG�HXNDU\RWLF�KRVWV��)RU�H[SUHVVLRQ�LQ�SURNDU\RWLF�V\VWHP��S(7���D����ZLWK�D��[�+LV�
WDJ� DW� WKH� &� WHUPLQDO� ZDV� XVHG� IRU� U�PV$GK� SURWHLQ� SXULILFDWLRQ� DQG� H[SUHVVLRQ�ZDV� DFKLHYHG�
XVLQJ� ,37*� IRU� IRXU� WR� VL[� KRXUV� LQ� (VFKHULFKLD� FROL VWUDLQ� %/��� �'(��� LQFXEDWHG� DW� ORZ�
WHPSHUDWXUH�� 7KH� LQGXFHG� %/��� VWUDLQ� SURGXFHG� D� VPDOO� DPRXQW� RI� VROXEOH� U�PV$GK�� SURWHLQ�
ZKLOH�ODUJH�DPRXQW�ZDV�SUHVHQW DV�LQVROXEOH�DJJUHJDWHV��6XEVHTXHQWO\�� WKH�U�PV$GK��F'1$�ZDV�
WUDQVIRUPHG�LQWR� WRPDWR�VHHGV� �6RODQXP�O\FRSHUVLFXP FY��07�� YLD�$JUREDFWHULXP�PHGLDWHG� LQ�
SODQWD WUDQVIRUPDWLRQ�� 7KH� LQWHJUDWLRQ� RI U�PV$GK�� F'1$� DQG� WKH� VHOHFWDEOH� PDUNHU� ZHUH�
GHWHFWHG� LQ� WUDQVIRUPHG� VHHGOLQJV�� 7��� XVLQJ� SRO\PHUDVH� FKDLQ� UHDFWLRQ� WHFKQLTXH�� 7KH�
WUDQVIRUPDWLRQ� HIILFLHQF\� ZDV GHWHUPLQHG� WR� EH� ��� IRU� U�PV$GK� F'1$� DQG� ��� IRU� WKH�
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IURP�WKH�WUDQVJHQLF�7� ZHUH�DQDO\]HG�IRU�WKH�SUHVHQFH�RI�WKH�F'1$� DQG�DOO�VHHGOLQJV�ZHUH�IRXQG�
WR� FRQWDLQ� WKH� IXOO� OHQJWK� RI� U�PV$GK� F'1$�� +RZHYHU�� RXW� RI� HOHYHQ� 7� WUDQVJHQLF� OLQHV�
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ZDV REWDLQHG�� WKLV� VWXG\� VKRZV� WKDW� WRPDWR� VHHGV� FRXOG� EH� XVHG� DV� D� WDUJHW� WLVVXH� IRU�
$JUREDFWHULXP�PHGLDWHG� LQ SODQWD WUDQVIRUPDWLRQ� SULPDULO\� EHFDXVH� WKH� SURWRFRO� LV� HDV\�� UDSLG�
DQG�FKHDSHU�FRPSDUHG�WR�WLVVXH�FXOWXUH�EDVHG�PHWKRG�
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