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7KH� QLWULGDWLRQ� RI� VLOLFRQ� GLR[LGH� ILOPV� E\� &KHPLFDO� 9DSRXU� 'HSRVLWLRQ� �&9'��
URXWHV�KDV�EHHQ�H[WHQVLYHO\�VWXGLHG�LQ�WKH�UHFHQW�\HDUV�IRU�LWV�JUHDW�WHFKQRORJLFDO�LQWHUHVW�
LQ�VHPLFRQGXFWRU�VFLHQFH����,Q�FRQWUDVW�WR�6L2���VLOLFRQ�QLWULGH�DQG�VLOLFRQ�R[\QLWULGH�ILOPV�
KDYH� H[FHOOHQW� GLIIXVLRQ�OLPLWLQJ� SURSHUWLHV� DQG� WKHUHIRUH� H[KLELW� D� SURWHFWLYH� DFWLRQ�
DJDLQVW� FRUURVLRQ�� R[LGDWLRQ� DQG� LPSXULW\� GLIIXVLRQ�� $OWKRXJK� QLWULGDWLRQ� LV� FRPPRQO\�
XVHG� WR� LPSURYH� WKH�PHFKDQLFDO�SHUIRUPDQFHV�RI� LURQ� VWHHOV� ��� IHZ�SDSHUV�RQO\� VWXGLHV�
QLWULGDWLRQ�RI�VLOLFDWHV�JODVVHV�VXUIDFHV����

,Q� WKLV� VWXG\�� WKHUPDO� WUHDWPHQWV� RI� D� VRGD�OLPH�VLOLFD� JODVV� XQGHU� GLIIHUHQW�
DWPRVSKHUHV��DLU��1��DQG�1+���ZHUH�FRQGXFWHG�E\�IORZLQJ�JDV�WURXJK�D�VLOLFD�WXEH�SODFHG�
LQWR�DQ�HOHFWULFDO�IXUQDFH��1LWURJHQ�FRQWHQW�JDV�WUHDWPHQWV�FUHDWH�FRPSRVLWLRQDO�FKDQJHV�
LQ�WKH�QHDU�VXUIDFH��6,06�DQG�;36�WHFKQLTXHV�UHYHDOHG�VLJQLILFDQW�DONDOL�GHSOHWLRQ�DQG�D�
OLPLWHG� QLWURJHQ� SHQHWUDWLRQ� UHVSHFWLYHO\�� )7,5�UHIOH[LRQ� VSHFWURVFRS\� �� ZDV� XVHG� WR�
IROORZ�WKH�GLVSODFHPHQW�RI�WKH�6L�2�VWUHWFKLQJ�EDQG��IURP������FP���WR������FP����JLYLQJ�
HYLGHQFH� IRU� FRPSRVLWLRQDO� FKDQJHV� IURP� W\SLFDO� VRGD�OLPH� JODVV� WRZDUGV� D� QHDU� VLOLFD�
JODVV�FRPSRVLWLRQ��

7KH�KDUGQHVV�DQG�WKH�IUDFWXUH�WRXJKQHVV�RI�JODVVHV�ZHUH�PHDVXUHG�E\�WKH�LQGHQWDWLRQ�
WHFKQLTXH� DV� D� IXQFWLRQ� RI� KHDW�WUHDWPHQW� WLPH� DQG� WHPSHUDWXUH�� ,Q� DGGLWLRQ��
QDQRLQGHQWDWLRQ�LQYHVWLJDWLRQV�ZHUH�FDUULHG�RXW�XVLQJ�DQ�DWRPLF�IRUFH�PLFURVFRSH�VHW�XS��
7KH�IUDFWXUH�VWUHQJWK�PHDVXUHPHQW�ZDV�FDUULHG�RXW�XVLQJ�D�IRXU�SRLQW�EHQGLQJ�WHVW��
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:H� WKDQN�(��0RQWR\D� DQG�*��'XLVLW� � �6DLQW�*RJDLQ� 5HFKHUFKH�� IRU� )7,5� DQG� 6,06�
PHDVXUHPHQWV��
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