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,W�ZDV�V\QWKHVL]HG�ELRGLHVHO�IURP�WKH�XVHG�FRRNLQJ�RLO�XVLQJ�VLOLFD�DOXPLQD�FDWDO\VW��7KH�DLP�RI
WKLV�UHVHDUFK�ZDV�WR�HVWDEOLVK�WKH�FDWDO\WLF�SHUIRUPDQFH�LQ�WKH�IRUP�RI�VLOLFD�DOXPLQD��7KH�VLOLFD
LQ�VXJDUFDQH�EDJJDVH�ZDV�H[WUDFWHG�E\���0�VRGLXP�K\GUR[LGH�XQWLO�VRGLXP�VLOLFDWH�ZDV
REWDLQHG��6\QWKHVLV�RI�VLOLFD�DOXPLQD�FDWDO\VW�ZDV�FRQGXFWHG�E\�UHDFKLQJ�VRGLXP�VLOLFDWH�ZLWK
VRGLXP�DOXPLQDWH��ZKHUHDV�WKH�UDWLR�ZDV������Y�Y���WKHQ�WKH�PL[WXUH�ZDV�K\GURWKHUPDO\
KHDWHG�DW����R&�IRU���GD\V��&DWDO\WLF�DELOLW\�ZDV�WHVWHG�RQ�WUDQVHVWHULILFDWLRQ�UHDFWLRQ�RI�XVHG
FRRNLQJ�RLO�DQG�PHWKDQRO��7KLV�FDWDO\WLF�WHVW�ZDV�WR�PHDVXUH�WKH�SHUIRUPDQFH�RI����VLOLFD
DOXPLQD�LQ�FRQYHUWLQJ�XVHG�FRRNLQJ�RLO�LQWR�ELRGLHVHO��7KH�YDULDEOHV�ZHUH�H[DPLQHG�LQFOXGLQJ
UDWLRV�RI�PHWKDQRO�XVHG�FRRNLQJ�RLO�����������DQG������DQG�FRQWDFW�WLPHV�����DQG�����PLQXWHV��
&DWDO\VW�FKDUDFWHULVWLFV�ZHUH�GHWHUPLQHG�E\�;5'��)7,5��6(0�(';�DQG�VXUIDFH�DQDO\]HU�
PHDQZKLOH�ELRGLHVHO�DV�WKH�SURGXFW�RI�WUDQVHVWHULILFDWLRQ�ZDV�GHWHUPLQHG�E\�*&�06��7KH�UHVXOW
VKRZHG�WKDW�WKH�VLOLFD�DOXPLQD�FDWDO\VW�ZDV�1D�VRGDOLWH�WKDW�KDG�FRPSRVLWLRQ�RI�1D���������$O
�������DQG�6L���������1D�VRGDOLWH�KDG�KRPRJHQL]HG�VKDSHV�DQG�VL]HV�ZKLFK�WKH�SRUH
GLDPHWHU�RI������$R��SRUH�YROXPH�RI����������FF�J�DQG�VXUIDFH�DUHD�RI����������FP��J��7KH
ELRGLHVHO�REWDLQHG�DW�PHWKDQRO�XVHG�FRRNLQJ�RLO�RI�����IRU����PLQXWHV�ZDV��������FRQVLVWLQJ�RI
PHWK\O�FDSU\ODWH��PHWK\O�FDSUDWH��PHWK\O�ODXUDWH��PHWK\O�P\ULVWDWH��PHWK\O�SDOPLWDWH��PHWK\O
OLQROHDW�DQG�PHWK\O�VWHDUDWH��:KLOVW�DW�PHWKDQRO�XVHG�FRRNLQJ�RLO�RI�����\LHOGHG�������
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