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89,7�� RQERDUG� $67526$7� REVHUYHG� WKH� 6H\IHUW� *DOD[\� ,&����D� ILYH� WLPHV� EHWZHHQ�
)HEUXDU\�WR�-XQH�������3,��*XODE�&KDQG�'HZDQJDQ�� LQ�3KRWRQ�&RXQWLQJ�PRGH�XVLQJ�WZR�
EURDG�EDQG� ILOWHUV�� )89� %D)�� DQG� 189%���� :H� SURFHVVHG� WKH� GDWD� IRU� DOO� ILYH�
REVHUYDWLRQV� XVLQJ�89,7�FXVWRPLVHG� SLSHOLQH�&&'/$%�DQG�PHUJHG� WKHP� WRJHWKHU� WR�
REWDLQ� ILQDO� VFLHQFH� UHDG\� LPDJH��7KH�QHW� H[SRVXUH�RI� WKH�PHUJHG� LPDJH� LV� ��� NV� LQ�
189�189%����DQG����NV�LQ�)89�%D)���EDQG�
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&RPSRVLWH�LPDJH�RI�WKH�ILYH�REVHUYDWLRQV�RI�ILHOG�DURXQG�,&����D�LQ�)89�DQG�189�EDQG��7KH�\HOORZ�HOOLSVH�
LQGLFDWHV�WKH�RYHUODSSLQJ�DUHD�RI�WKH�ILHOG�WKDW�LV�FRPPRQ�WR�DOO�ILYH�REVHUYDWLRQV��:H�KDYH�XVHG�WKLV�FRPPRQ�DUHD�
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7KLV�UHVHDUFK�ZRUN�KDV�PDGH�XVH�RI�$VWUR6DW�GDWD�WKURXJK�,652�6FLHQFH�'DWD�$UFKLYH��
DUFKLYDO�GDWD�RI�'66�DQG�*DLD�6XUYH\�DQG�KDYH�XVHG�&&'/$%�DQG�6([WUDFWRU�VRIWZDUH�
SDFNDJHV�
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7R� HVWLPDWH� WKH� EDFNJURXQG� ZH� LQLWLDOO\� GHWHFWHG� VRXUFHV� XVLQJ� 6([WUDFWRU�
VRIWZDUH� DQG� WKHQ� PDVNHG� DOO� WKH� GHWHFWHG� VRXUFHV� DORQJ� ZLWK� DOO� WKH� SL[HOV�
RXWVLGH� RXU� ILHOG� RI� YLHZ�� :H� UDQGRPO\� SODFHG� ����� UDQGRP� ER[HV� RI� �î��
SL[HO�VL]H� ER[HV� DFURVV� WKH� PDVNHG� LPDJH�� 7KHQ� ZH� PHDVXUHG� WKH� DYHUDJH�
SKRWRQ� FRXQWV� LQ� HDFK� ER[HV� LQ� WKH� VDPSOH�� ZKLFK� JDYH� XV� D� GLVWULEXWLRQ� IRU�
SKRWRQ�FRXQWV�SHU�SL[HO�IRU�WKH�LPDJH��$IWHU�DSSO\LQJ�VLJPD�FOLSSLQJ�DOJRULWKP�LQ�
RUGHU�WR�UHGXFH�WKH�SRVVLEOH�FRQWULEXWLRQ�IURP�DQ\�XQGHWHFWHG�IDLQW�VRXUFHV��ZH�
FDOFXODWHG� WKH� PHDQ� DQG� VWDQGDUG� GHYLDWLRQ� RI� WKH� VLJPD�FOLSSHG� VDPSOH� E\�
ILWWLQJ� D� *DXVVLDQ� GLVWULEXWLRQ� ZKLFK� HVVHQWLDOO\� JLYHV� XV� WKH� YDOXHV� IRU�
EDFNJURXQG�DQG�EDFNJURXQG�QRLVH�UHVSHFWLYHO\��:H�IRXQG�WKH�PHDQ�EDFNJURXQG�
YDOXH�WR�EH�
�����î��������������î������FWV��VHF��SL[�IRU�189�DQG�
�����î��������������î������FWV��VHF��SL[�IRU�)89�UHVSHFWLYHO\��

)LJXUH��%DFNJURXQG�GLVWULEXWLRQ�IRU�189��OHIW�SDQHO��DQG�)89�ILOWHUV��ULJKW�SDQHO�
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:H�KDYH�XVHG�VWDQGDUG�SKRWRPHWU\�VRIWZDUH�6([WUDFWRU� WR�GHWHFW�VRXUFHV�DQG�SHUIRUP�
SKRWRPHWU\�RQ�DOO�GHWHFWHG�VRXUFHV��6LQFH�6([WUDFWRU�LV�SULPDULO\�GHYHORSHG�DQG�XVHG�IRU�
VRXUFH�GHWHFWLRQ�LQ�RSWLFDO�EDQG�LPDJHV�DQG�WKH�VPRRWK�RSWLFDO�SURILOH�RI�PDQ\�JDOD[LHV�
WXUQV�LQWR�D�IUDJPHQWHG�LUUHJXODU�VKDSHG�SURILOH�LQ�89�EDQG��6([WUDFWRU�FDQ�QRW�GHWHFW�DOO�
VRXUFHV�SURSHUO\� LQ�D�89�EDQG� LPDJH��7R� WDFNOH� WKLV�SUREOHP�ZH�XVHG�VHYHUDO�GLIIHUHQW�
YDOXHV� IRU� GHWHFWLRQ� SDUDPHWHUV� RI� 6([WUDFWRU� WR� GHWHFW� DOO� VRXUFHV� DFURVV� WKH� ILHOG�
FRUUHFWO\��7DEOH���DQG���VKRZV�WKH�YDOXHV�RI�GLIIHUHQW�SDUDPHWHUV�WKDW�ZH�XVHG�WR�GHWHFW�
H[WHQGHG� VRXUFHV� DQG� WKH� QHDUE\� VRXUFHV� SURSHUO\�� ,Q� WRWDO� ZH� KDYH� GHWHFWHG� �����
VRXUFHV� LQ�189� DQG�QHDUO\� ���� VRXUFHV� LQ�189� DERYH�615�RI� ��� )RU� SKRWRPHWULF�
FDOFXODWLRQV�ZH�KDYH�XVHG�.URQ�DSHUWXUHV� WKDW�FDSWXUHV�����RI� WRWDO� UDGLDWHG�HPLVVLRQ�
IRU�HDFK�VRXUFH�DQG�SURGXFHG�D�FDWDORJXH�FRQWDLQLQJ� WKH�VN\�FRRUGLQDWHV�DQG�GLIIHUHQW�
SURSHUWLHV�VXFK�DV�WRWDO�IOX[��$%�PDJQLWXGH�HWF�IRU�HDFK�VRXUFH�
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