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5HFHQWO\� ZLWK WKH PDWXULW\ RI FORXG VHUYLFHV DQG WKH GHYHORSPHQW RI GLVWULEXWHG FRPSXWLQJ� LQFUHDVLQJ LPDJHV DQG YLGHR
GDWD DUH VWRUHG LQ WKH FORXG� +RZHYHU� FORXG VHUYLFHV DUH JHQHUDOO\ SURYLGHG E\ WKH WKLUG SDUW\ HQWLWLHV� ,Q DGGLWLRQ� WKH
LPDJHV DQG YLGHR ZKLFK DUH VWRUHG LQ WKH FORXG PRVWO\ GHSHQG RQ WKH VHFXULW\ RI WKH FORXG VHUYHUV� ZKLOH WKH GDWD DUH QRW
HQFU\SWHG� ZKLFK LV D JUHDW WKUHDW WR WKH XVHUVÿ SULYDF\� ,Q WKLV SDSHU� ZH SURSRVH D PHWKRG RI SULYDF\ SUHVHUYLQJ
EDFNJURXQG H[WUDFWLRQ RI YLGHR VXUYHLOODQFH LQ PXOWLSOH FORXG VHUYHUV EDVHG RQ &KLQHVH 5HPDLQGHU 7KHRUHP �&57��

0HWKRG IORZ FKDU 7KH FOLHQW GRHV WKH VHJPHQWDWLRQ SURFHVV IRU WKH YLGHR
IUDPH �7KH UHVXOWV DUH VHSDUDWHO\ VHQW WR GLIIHUHQW FORXG VHUYHUV� 7KH FORXG
VHUYHUV UHFHLYH WKH HQFU\SWHG YLGHR IUDPHV� ,Q DGGLWLRQ� HDFK VHUYHU OHDUQV RQO\
D SRUWLRQ RI LQIRUPDWLRQ RI WKH RULJLQDO YLGHR IUDPH� 7KH FORXG VHUYHUV XVH
9L%H EDFNJURXQG GHWHFWLRQ DOJRULWKP >�@>�@ WR SURFHVV HQFU\SWHG YLGHR
IUDPHV� IROORZLQJ� WKH SURFHVVLQJ UHVXOWV LQ HDFK FORXG VHUYHU DUH VHQW WR WKH
HQG VHUYHU� ,W LV LQ WKDW SODFH ZKHUH ZH MXGJH ZKHWKHU WKH SL[HO LV LQ WKH
EDFNJURXQG RU QRW� )LQDOO\� WKH UHVXOW LV WUDQVPLWWHG EDFN WR WKH FOLHQW� 2ZLQJ
WR HDFK VHUYHU OHDUQLQJ RQO\ D SRUWLRQ RI HQFU\SWHG LQIRUPDWLRQ RI WKH YLGHR
IUDPH� WKH\ FDQQRW GLUHFWO\ JHW WKH LQIRUPDWLRQ RI RULJLQDO YLGHR IUDPH�
)XUWKHUPRUH� D VLQJOH VHUYHU FDQQRW UHFRYHU WKH RULJLQDO YLGHR IUDPHV�

7KH FRUUHFWQHVV UDWH RI H[WUDFWLRQ 7KH FRUUHFWQHVV UDWH RI WKH
EDFNJURXQG H[WUDFWLRQ LV GHILQHG DV WKH QXPEHU RI SL[HOV FRUUHFWO\
ODEHOOHG DV IRUHJURXQG RU EDFNJURXQG DJDLQVW WKH WRWDO SL[HOV LQ WKH
YLGHR VHTXHQFHV� %RWK >�@ DQG >�@ XVH WKH PL[WXUH RI *DXVVLDQ PRGHO WR
H[WUDFW WKH EDFNJURXQG� 7KH FRUUHFWQHVV LV VOLJKWO\ UHGXFHG EHFDXVH RI
WKH GHFU\SWLRQ HUURU� :KLOH RXU 339L%H PHWKRG KDV QRW GHFU\SWLRQ
HUURU DQG REWDLQ WKH VDPH FRUUHFWQHVV UDWH DV WKDW RI WKH 9L%H� DV VKRZQ
LQ 7DEOH ��

7KH SURSRVHG PHWKRG KDV VHYHUDO DGYDQWDJHV�
�� %DVHG RQ RXU HQFU\SWLRQ PHWKRG� WKH RULJLQDO H[WUDFWLRQ PHWKRG LQ WKH RULJLQDO YLGHRV QHHG QRW EH FKDQJHG�
�� (DFK FORXG VHUYHU OHDUQV RQO\ D SRUWLRQ RI WKH YLGHR IUDPH LQIRUPDWLRQ� \HW WKH\ FDQQRW UHFRYHU WKH RULJLQDO YLGHR HYHQ LI
WKH GDWD LV OHDNHG�
�� 0XOWLSOH FORXG VHUYHUV FDQ LPSURYH WKH VHFXULW\ RI GDWD DQG HQKDQFH WKH SURFHVVLQJ HIILFLHQF\�

(QFU\SWHG YLGHR IUDPHV 7KH RULJLQDO IUDPHV DUH VSOLW LQWR HQFU\SWHG
VKDUHV� 7KH YLGHR FRQWHQWV DUH SURWHFWHG DQG QHDUO\ QRWKLQJ FDQ EH
UHFRJQL]HG LQ WKH FORXG VHUYHUV�

%DFNJURXQG ([WUDFWLRQ 5HVXOWV :H JHW WKH VDPH EDFNJURXQG XVLQJ 9L%H E\
PXOWLSOH FORXG VHUYHUV IURP HQFU\SWHG IUDPHV RU XQHQFU\SWHG IUDPHV� 7KXV WKH
UHVXOWV IURP 9L%H EDFNJURXQG H[WUDFWLRQ DUH WKH VDPH� ZKHWKHU YLGHR IUDPHV
KDYH EHHQ HQFU\SWHG RU QRW� )XUWKHUPRUH� WKH LQIRUPDWLRQ RI YLGHR IUDPHV ZLOO
QRW GLUHFWO\ H[SRVHG LQ FORXG VHUYHUV DIWHU EH HQFU\SWHG� 7KLV VWUDWHJ\ LV DQ
HIILFLHQW ZD\ WR SURWHFW WKH SULYDF\ RI XVHU YLGHRV�


