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$OHVVDQGUR�/��.RHULFK�DQG�/XDQ�/LQJ�/HH

&RPPXQLFDWLRQV�'HSDUWPHQW��6FKRRO�RI�(OHFWULFDO�DQG�&RPSXWHU�(QJLQHHULQJ
6WDWH�8QLYHUVLW\�RI�&DPSLQDV��3�2����������������&DPSLQDV��63��%UD]LO

]KDR#GHFRP�IHH�XQLFDPS�EU

$%675$&7

,Q� WKLV� SDSHU� D� VFKHPH� IRU� EDQN� FKHTXH� LPDJHV
FRPSUHVVLRQ�EDVHG�RQ�OD\RXW�NQRZOHGJH� LV�SURSRVHG��7KH
OD\RXW� VWUXFWXUH� RI� WKH� FKHTXHV� LV� DQDO\]HG� DQG� WKH� QRQ�
HVVHQWLDO� SDUWV� DUH� ORFDWHG�� 7KHVH� SDUWV�� VDLG�� WKH
EDFNJURXQG� DQG� WKH� SULQWHG� LQIRUPDWLRQ� DUH� HOLPLQDWHG
IURP� WKH� RULJLQDO� LPDJH�� 7KH� UHVXOWLQJ� LPDJH� FRQWDLQV
VRPH�QRLVH�WKDW�DUH�HOLPLQDWHG�E\�D�ILOWHULQJ�RSHUDWLRQ��7KH
LPDJH�LV�HQFORVHG�WR�HOLPLQDWH�VRPH�QR� LQIRUPDWLYH�SDUWV�
7KH� ILQDO� LPDJH� KDV� RQO\� WKH� ILOOHG� LQIRUPDWLRQ�� 7KH
GLJLWL]HG�LPDJH�FDQ�EH�HDVLO\�UHFRQVWUXFWHG�E\�UHVWRULQJ�WKH
ILOOHG� LQIRUPDWLRQ� DQG� VXPPLQJ� LW� ZLWK� EDFNJURXQG� DQG
SULQWHG�LQIRUPDWLRQ��7KH�SURSRVHG�FRPSUHVVLRQ�VFKHPH�LV
WHVWHG�E\�%UD]LOLDQ�EDQN�FKHTXHV��&RPSDULVRQV�ZLWK�RWKHU
FRPSUHVVLRQ� VFKHPHV�� VKRZV� WKDW� WKH� SURSRVHG� VFKHPH
SHUIRUPV� VLJQLILFDQWO\�EHWWHU� LQ� WHUPV� RI� WKH� FRPSUHVVLRQ
HIILFLHQF\��PDLQWDLQLQJ�WKH�YLVXDO�TXDOLW\�
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,Q� %UD]LO�� SHUVRQDO� FKHTXHV� DUH� ZLGHO\� XVHG� SHUKDSV

PRUH� WKDQ� FDVK� DQG� FUHGLW� FDUGV�� $FFRUGLQJ� WR� WKH

%UD]LOLDQ� %DQN� $VVRFLDWLRQ�� ���� PLOOLRQV� RI� EDQN

FKHTXHV� DUH� PRQWKO\� SURFHVVHG�� $IWHU� SURFHVVLQJ�� WKH

FKHTXHV� DUH� VWRUHG� IRU� OHJDO� DQG� RSHUDWLRQDO� SXUSRVHV�

&XUUHQWO\�� WKH� ILQDQFLDO� LQVWLWXWLRQV� UHO\� RQ� WKH

PLFURILOPLQJ�WHFKQLTXHV�IRU�VDYLQJ�EDQN�FKHTXH�LPDJHV�

8QIRUWXQDWHO\�� WKH� LQIRUPDWLRQ� VHDUFK� DQG� UHWULHYDO� DUH

VORZ� DQG� H[SHQVLYH� EHFDXVH� WKH� RSHUDWLRQ� LV� VWLOO

SHUIRUPHG� PDQXDOO\�� ,Q� OLWHUDWXUH� ZH� KDYH� IRXQG

FRPSXWHU�DLGHG� FRPSUHVVLRQ� WHFKQLTXHV� ZKLFK� FODLP

JRRG�FRPSUHVVLRQ�HIILFLHQF\�IRU�GRFXPHQW�LPDJHV�>���@�

7KHVH� PHWKRGV� SURFHVV� EDQN� FKHTXHV� HTXDOO\� ZLWKRXW

FRQVLGHULQJ� WKHLU� SDUWLFXODU� FKDUDFWHULVWLFV� LQ� WHUPV� RI

HVVHQWLDO�DQG�QRQ�HVVHQWLDO�LQIRUPDWLRQ��,Q�WKLV�SDSHU�ZH

GHVFULEH�RXU�LQYHVWLJDWLRQ�RQ�WKH�OD\RXW�FKDUDFWHULVWLFV�RI

WKH�%UD]LOLDQ�EDQN�FKHTXHV�� LGHQWLI\LQJ� WKH� FRPSRQHQWV

VXFK� DV� EDFNJURXQG�� OLQHV�� ILHOGV�� SULQWHG� LQIRUPDWLRQ�

SRVLWLRQ� RI� WKH� FRPSRQHQWV�� HWF�� %DVHG� RQ� WKHVH

FKDUDFWHULVWLFV� ZH� GHVLJQ� DQ� HIILFLHQW� VFKHPH� ZKLFK

HOLPLQDWHV� DOO� QRQ�HVVHQWLDO� SDUWV�� PDLQWDLQLQJ� RQO\

UHOHYDQW� LQIRUPDWLYH� SDUWV�� 7KH� GLJLWL]HG� LPDJH� FDQ� EH

HDVLO\� UHFRQVWUXFWHG� E\� DQ� LQYHUVH� RSHUDWLRQ� VLPLODU� WR

WKH�DERYH�RQH�

7KH�RUJDQL]DWLRQ�RI�WKLV�SDSHU�LV�DV�IROORZ��6HFWLRQ��

GHVFULEHV� WKH� DQDO\VLV� RI� WKH� EDQN� FKHTXH� OD\RXW

VWUXFWXUH�� 6HFWLRQ� �� GHVFULEHV� WKH� GHVLJQ� RI� WKH

FRPSUHVVLRQ� VFKHPH� XVLQJ� WKH� SDUWLFXODU� FKDUDFWHULVWLFV

RI� WKH� OD\RXW�� 7KH� PHWKRG� IRU� QRQ�HVVHQWLDO� SDUWV

HOLPLQDWLRQ�LV�GHWDLOHG�LQ�6HFWLRQ����6HFWLRQ���GHDOV�ZLWK

WKH� GLJLWL]HG� LPDJH� UHFRQVWUXFWLRQ�� 7KH� H[SHULPHQWDO

UHVXOWV� DQG� SHUIRUPDQFH� FRPSDULVRQ� ZLWK� RWKHU

FRPSUHVVLRQ�VFKHPHV�DUH�SUHVHQWHG�LQ�6HFWLRQ����)LQDOO\�

FRQFOXVLRQV�DUH�VWDWHG�LQ�WKH�ODVW�VHFWLRQ�
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%UD]LOLDQ� EDQN� FKHTXHV� SUHVHQW� D� FRPSOH[� OD\RXW� ZLWK

YDULDWLRQV� LQ� FRORU�� EDFNJURXQG� SDWWHUQV� DQG� VW\OLVWLF

FKDUDFWHUV�� EXW� DOO� KDYH� VWDQGDUG� VL]H� PHDVXULQJ

DSSUR[LPDWHO\� ����PP�E\� ���PP��(DFK� ���� GSL� ��ELW

GLJLWL]HG�EDQN�FKHTXH�PD\� UHTXLUH� DV�PXFK� DV� ����0%

PHPRU\� VSDFH�� )LJ�� �� VKRZV� D� GLJLWL]HG� %UD]LOLDQ� EDQN

FKHTXH�LPDJH�

,Q� RUGHU� WR� DFKLHYH� WKH� PD[LPXP� FRPSUHVVLRQ

HIILFLHQF\�ZH�KDYH�VWXGLHG�WKH�VWUXFWXUH�RI�EDQN�FKHTXH

OD\RXW� DQG� SHUIRUPHG� D� GLYLVLRQ� LQ� WHUPV� RI� WKH

LQIRUPDWLRQ� FKDUDFWHULVWLFV��7KH�SDWWHUQV� DSSHDUHG� RQ� D

EDQN� FKHTXH� FDQ� EH� FODVVLILHG� LQWR� IRXU� FDWHJRULHV�

EDFNJURXQG� SDWWHUQ�� IL[HG� SULQWHG� LQIRUPDWLRQ�� YDULDEOH� SULQWHG

LQIRUPDWLRQ� DQG� ILOOHG� LQIRUPDWLRQ�� )LJ�� �� LOOXVWUDWHV� WKH

DEVWUDFW� GLYLVLRQ� RI� WKHVH� LQIRUPDWLRQ� FDWHJRULHV�

%DFNJURXQG� SDWWHUQ� UHIHUV� WR� WKH� FKHTXH·V� FRORUHG

EDFNJURXQG� SLFWXUHV� DQG� GUDZLQJV�� )L[HG� LQIRUPDWLRQ

UHJDUGV�WKH�ILQDQFLDO�LQVWLWXWLRQ·V�QDPH�DQG�LGHQWLILFDWLRQ

QXPEHUV�� DQG� SULQWHG� OLQHV� RQ� WKH� FKHTXH�� 9DULDEOH

SULQWHG�LQIRUPDWLRQ�FRQVLVWV�RI�DOO�LQIRUPDWLRQ�ZLWK�UHVSHFW

WR� WKH� DJHQF\� DQG� WKH� FXVWRPHU·V� SHUVRQDO� LQIRUPDWLRQ



RQ� WKH� FKHTXH�� )LQDOO\� ILOOHG� LQIRUPDWLRQ� UHSUHVHQWV� WKH

LQIRUPDWLRQ�LQWURGXFHG�E\�WKH�EDQN·V�FXVWRPHU��VXFK�DV

WKH�ZRUGHG�DPRXQW��WKH�GLJLW�DPRXQW��WKH�GDWH��WKH�FLW\·V

QDPH��WKH�SD\HH·V�QDPH�DQG�KLV�KHU�VLJQDWXUH��1RWH�WKDW

WKH� ILOOHG� LQIRUPDWLRQ� FDQ� EH� HLWKHU� KDQGZULWWHQ� RU

SULQWHG� E\� DQ� DXWRPDWLF� SULQWLQJ� GHYLFH� VXFK� DV

W\SHZULWHU�RU�FRPSXWHU�SULQWHUV�

�

)LJXUH����7KH�LPDJH�RI�D�%UD]LOLDQ�EDQN�FKHTXH

7KH� QH[W� VHFWLRQ� ZLOO� GHVFULEH� KRZ� WKHVH� SDUWLFXODU

FKDUDFWHULVWLFV�RI�WKH�LQIRUPDWLRQ�SUHVHQWHG�RQ�WKH�EDQN

FKHTXH� DUH� XVHG� IRU� WKH� GHVLJQ� RI� RXU� FRPSUHVVLRQ

VFKHPH�
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:H�KDYH� IRXQG� WKDW� WKH� IL[HG� SULQWHG� LQIRUPDWLRQ� DQG

WKH�EDFNJURXQG�SDWWHUQV�DUH�VLPLODU�IRU�HYHU\�FXVWRPHUV·

FKHTXHV�IURP�WKH�VDPH�EDQN��$V�D�FRQVHTXHQFH��LW�LV�QRW

QHFHVVDU\�WR�PDLQWDLQ�WKLV�LQIRUPDWLRQ�IRU�HYHU\�FKHTXH�

,QVWHDG�� RQO\� WZR� VDPSOH� LPDJHV� �WKH� IL[HG� SULQWHG

LQIRUPDWLRQ� DQG� WKH� EDFNJURXQG� SDWWHUQV��� FRPPRQ� WR

DOO�FKHTXHV��VKRXOG�EH�DYDLODEOH��2Q�WKH�RWKHU�KDQG�� WKH

YDULDEOH� SULQWHG� LQIRUPDWLRQ� VKRXOG� EH� FDUHIXOO\� VDYHG

EHFDXVH� LW� FRQWDLQV� GLVWLQFWLYH� LQIRUPDWLRQ� RI� HDFK

FKHTXH�VXFK�DV�FXVWRPHU·V�SHUVRQDO�LQIRUPDWLRQ��FKHTXH

VHULDO� QXPEHU� DQG� RWKHU� SURFHVVLQJ� FRGHV�� )LQDOO\�� WKH

ILOOHG�LPDJH�FRQWDLQV�LPSRUWDQW�DQG�HVVHQWLDO�LQIRUPDWLRQ

IRU�FKHTXH�SURFHVVLQJ��,Q�JHQHUDO��WKH�ILOOHG� LQIRUPDWLRQ

UHTXLUH�UHODWLYHO\�VPDOO�PHPRU\�VSDFH��,Q�WKLV�ZRUN�� WKH

ILOOHG�LQIRUPDWLRQ�LV�D�ELQDU\�LPDJH�

$�GLJLWL]HG�EDQN�FKHTXH�LPDJH�PD\�RFFXS\�DV�PXFK

DV� ����0%�PHPRU\� VSDFH�� 7KHUHIRUH�� LW� LV� DGYLVDEOH� WR

HOLPLQDWH� WKH� UHGXQGDQW� LQIRUPDWLRQ�� VDLG�� EDFNJURXQG

SDWWHUQV��IL[HG�DQG�YDULDEOH�SULQWHG�ZKLFK�ZH�FRQVLGHUHG

UHGXQGDQW��7KLV�DSSURDFK� LV�SHUIHFWO\�SODXVLEOH� VLQFH� DOO

EDQN� FKHTXHV� LVVXHG� E\� WKH� VDPH� EDQN� SRVVHVV� D

FRPPRQ� EDFNJURXQG� DQG� IL[HG� SULQWHG� LQIRUPDWLRQ

SDWWHUQV�� $V� D� FRQVHTXHQFH�� UHODWLYHO\� QR� DGGLWLRQDO

PHPRU\�VSDFH�LV�UHTXLUHG�EHFDXVH�RQO\�RQH�EDFNJURXQG

DQG� IL[HG� SULQWHG� LQIRUPDWLRQ� LPDJH� LV� QHHGHG� WR� EH

VDYHG��KRZHYHU��FDQ�EH�XVHG�E\�HYHU\�FXVWRPHU�

,Q�WKH�QH[W�VHFWLRQ�ZH�GHVFULEH�ZLWK�PRUH�GHWDLOV�RXU

SURSRVHG� PHWKRG� IRU� HOLPLQDWLQJ� WKH� EDFNJURXQG

SDWWHUQV� DQG� WKH� SULQWHG� LQIRUPDWLRQ� IURP� WKH� RULJLQDO

LPDJH�
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7KH� EDFNJURXQG� SDWWHUQV� DQG� SULQWHG� LQIRUPDWLRQ

HOLPLQDWLRQ� FRQVLVWV� RI� WKH� IROORZLQJ� RSHUDWLRQV�� �D�

SRVLWLRQ�DGMXVWPHQW���E��SULQWHG� LQIRUPDWLRQ�JHQHUDWLRQ�

�F�� VXEWUDFWLRQ� RSHUDWLRQ�� �G�� ILOWHULQJ� DQG� �H�� LPDJH

HQFORVLQJ��1H[W�ZH�GHVFULEH�HDFK�RQH�RI�WKHVH�PRGXOHV�

3RVLWLRQ�DGMXVWPHQW

7KH�SRVLWLRQ�DGMXVWPHQW� LV� IXQGDPHQWDO� IRU� WKH� VXFFHVV

RI�WKH�UHGXQGDQW�LQIRUPDWLRQ�HOLPLQDWLRQ�RSHUDWLRQ��7KH

DOJRULWKP� LV� EDVHG� RQ� SURMHFWLRQ� SURILOHV�� )LUVW� ZH

FRPSXWH� WKH� YHUWLFDO� DQG� KRUL]RQWDO� SURMHFWLRQ� SURILOHV

RI� WKH�GRFXPHQW� LPDJH�DQG� ORFDWH�WKH�EDVH� OLQHV��8VLQJ

DQ�DGDSWLYH� DOJRULWKP�� WKH� VNHZ� FRUUHFWLRQ� DQG� YHUWLFDO

DQG� KRUL]RQWDO� DGMXVWPHQWV� DUH� SHUIRUPHG� DFKLHYLQJ

RQH�SL[HO�SUHFLVLRQ�

3ULQWHG�LQIRUPDWLRQ�JHQHUDWLRQ

7R� VHJPHQW� WKH� ILOOHG� LQIRUPDWLRQ� IURP� D� EDQN� FKHTXH

<RVKLPXUD� HW� DO�� >�@� KDYH� VXJJHVWHG� WKH� VXEWUDFWLRQ� RI

WKH� LPDJH� RI� DQ� XQXVHG� FKHTXH� LPDJH� IURP� WKH� ILOOHG

FKHTXH�LPDJH��$�PDLQ�GUDZEDFN�RI� WKLV�PHWKRG� LV� WKDW�

IRU� HDFK� ILOOHG� FKHTXH��ZH� KDYH� WR�PDLQWDLQ� DQ� XQXVHG

FKHTXH� LPDJH� VDPSOH� UHTXLULQJ�� WKHUHIRUH�� D� ODUJH

DPRXQW�RI�PHPRU\�

)RU� HDFK� EDQN� FKHTXH�� ZH� JHQHUDWH� D� ELQDU\� LPDJH

ZKLFK�FRUUHVSRQGV�WR�WKH�FKHTXH� LPDJH�FRQWDLQLQJ�RQO\

WKH� SULQWHG� LQIRUPDWLRQ� �ERWK� WKH� IL[HG� DQG� YDULDEOH

SULQWHG� LQIRUPDWLRQ��� DQG� XVHV� LW� WR� HOLPLQDWH� WKH

XQGHVLUDEOH�RU�UHGXQGDQW�SDWWHUQV��7R�JHQHUDWH�D�ELQDU\

SULQWHG� LQIRUPDWLRQ� LPDJH�� ZH� NHHS� WKH� IROORZLQJ

LQIRUPDWLRQ� LQ� RXU� GDWDEDVH�� SRVLWLRQ� RI� WKH� HOHPHQWV�

IRQW� DQG� VL]H� RI� HDFK� V\PERO�� FKDUDFWHU� DQG� JHRPHWU\

REMHFW� RQ� D� EDQN� FKHTXH�� :H� KDYH� IRXQG� WKDW� WKH

DYHUDJH� PHPRU\� VSDFH� QHHGHG� IRU� WKH� SULQWHG

LQIRUPDWLRQ�SDWWHUQV�LV�DSSUR[LPDWHO\���.E\WHV�

6XEWUDFWLRQ�RSHUDWLRQ

7R� HOLPLQDWH� WKH� EDFNJURXQG� SDWWHUQ� IURP� D� EDQN

FKHTXH�ZH�VXEWUDFW�WKH�VWRUHG�EDFNJURXQG�VDPSOH�LPDJH

IURP� WKH� UHDO� SRVLWLRQ�DGMXVWHG� LPDJH�� UHVXOWLQJ� LQ� DQ

LPDJH� ZLWKRXW� EDFNJURXQG� SDWWHUQV�� 1H[W�� ZH� VXEWUDFW

WKLV� LPDJH� IURP� WKH� JHQHUDWHG� LPDJH� RI� SULQWHG

LQIRUPDWLRQ��2QFH�SHUIRUPHG� WKH� VXEWUDFWLRQ�RSHUDWLRQ

ZH� KDYH� DQ� LPDJH� ZKLFK� FRQWDLQV� RQO\� WKH� ILOOHG

LQIRUPDWLRQ�

)LOWHULQJ

:H� DUH� UDUHO\� DEOH� WR� UHPRYH� FRPSOHWHO\� EDFNJURXQG

SDWWHUQV� DQG� SULQWHG� LQIRUPDWLRQ� IURP� D� EDQN� FKHTXH

LPDJH�UHVXOWLQJ�LQ�D�QHDW�LPDJH�FRQWDLQLQJ�RQO\�WKH�ILOOHG

LQIRUPDWLRQ�� 7KLV� SUREOHP� LV� PDLQO\� GXH� WR� WKH

YDULDWLRQV�RI�JUD\� OHYHOV� LQ�EDFNJURXQG� LQIRUPDWLRQ�DQG

QR�SHUIHFW�SRVLWLRQ�PDWFKHV�EHWZHHQ� LPDJHV�EHIRUH� WKH

VXEWUDFWLRQ� RSHUDWLRQ�� 3DUWV� RI� WKH� EDFNJURXQG� SDWWHUQ

DQG� WKH� SULQWHG� LQIRUPDWLRQ� WKDW� WKH� DOJRULWKP� IDLOV� WR

UHPRYH�DUH�JHQHUDOO\�FKDUDFWHUL]HG�E\�LVRODWHG�VSRWV��7R

HOLPLQDWH�WKHVH�UHVLGXDO�QRLVH�ZH� DSSO\� D�PRUSKRORJLFDO

HURVLRQ�RSHUDWRU�XVLQJ�D���;���VWUXFWXULQJ�HOHPHQW�

,PDJH�HQFORVLQJ

7KH�LPDJH�HQFORVLQJ�PHWKRG�FRQVLGHUHG�KHUH�FRQVLVWV�RI

ILQGLQJ� WKH� VPDOOHVW� UHFWDQJOH� ZKLFK� LV� FDSDEOH� RI

FRYHULQJ� DOO� EODFN� SL[HOV� >�@�� 7KH� VL]H� RI� DQ� HQFORVHG

LPDJH� FRQWDLQLQJ� RQO\� LQIRUPDWLYH� SDUWV� UHSUHVHQWV� OHVV

WKDQ����RI�WKH�RULJLQDO�LPDJH�VL]H�RQ�WKH�DYHUDJH�
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7R� JHQHUDWH� D� GLJLWL]HG� LPDJH� IURP� WKH� VWRUHG� DQG

JHQHUDWHG� VDPSOHV�� ZH� XVH� D� VLPLODU� SURFHGXUH� DSSOLHG

EHIRUH� IRU� UHGXQGDQW� SDUWV� HOLPLQDWLRQ�� 7KH� LPDJH

UHFRQVWUXFWLRQ� FRQVLVWV� RI� WKH� IROORZLQJ� VWHSV�� �D�� VL]H

UHVWRUDWLRQ�DQG��E��DGGLWLRQ�RSHUDWLRQ��1H[W�ZH�GHVFULEH

WZR�PRGXOHV�WKDW�SHUIRUP�WKHVH�WZR�RSHUDWLRQV��

6L]H�UHVWRUDWLRQ

7KH�VL]H�UHVWRUDWLRQ� FRUUHVSRQGV� WKH� LQYHUVH�SURFHVVLQJ

XVHG�IRU� LPDJH� HQFORVLQJ�� WKDW� LV��ZH� VLPSOH� UHVWRUH� WKH

RULJLQDO�VL]H�RI�WKH�ILOOHG�LPDJH�� LQ�RUGHU�WR�QRUPDOL]H� LW

ZLWK�WKH�RWKHU�VWRUHG�VDPSOHV�

$GGLWLRQ�RSHUDWLRQ

:H� DGG� WKH� VWRUHG� EDFNJURXQG� VDPSOH� LPDJH� ZLWK� WKH

ILOOHG� LPDJH�� UHVXOWLQJ� LQ� DQ� LPDJH� ZLWK� EDFNJURXQG

SDWWHUQV�� 1H[W�� ZH� DGG� WKLV� LPDJH� ZLWK� WKH� JHQHUDWHG

LPDJH� RI� SULQWHG� LQIRUPDWLRQ�� 2QFH� SHUIRUPHG� WKH

DGGLWLRQ� RSHUDWLRQ�ZH� KDYH� DQ� LPDJH� FRUUHVSRQGLQJ� WR

WKH�RULJLQDO�GLJLWL]HG�EDQN�FKHTXH�LPDJH��:H�KDYH�QRWHG

WKDW�WKH�UHFRQVWUXFWHG�LPDJH�KDV�WKH�VDPH�FKDUDFWHULVWLFV

RI�WKH�UHDO�RQH��)LJ����VKRZV�WKH�UHFRQVWUXFWHG�LPDJH�RI

D�EDQN�FKHTXH�

���(;3(5,0(17$/�5(68/76

,Q�RUGHU�WR�WHVW�WKH�SURSRVHG�FRPSUHVVLRQ�VFKHPH�� WZR

VHWV�RI�H[SHULPHQWV�ZHUH�FRQGXFWHG��,Q�WKH�ILUVW�RQH�ZH

XVHG�D�VHW�RI�����UHDO�%UD]LOLDQ�EDQN�FKHTXHV�WR�SHUIRUP



D� FRPSDULVRQ� ZLWK� RWKHU� FRPSUHVVLRQ� VFKHPHV�� )RU

FRPSDULVRQ�SXUSRVHV�ZH�FRQVLGHU�WKH�/=:�VFKHPH��WKH

/=��� VFKHPH�� WKH� +XIIPDQ� FRGLQJ� DQG� WKH� ORVVOHVV

-3(*� VFKHPH� ZLWK� SUHGLFWLRQ� PHWKRG� ´[µ�� 7KH

SHUIRUPDQFH� IDFWRU�� FRPSUHVVLRQ� HIILFLHQF\� �&(��� VXFK� DV

GHILQHG� E\� 1DPXGXUL� HW� DO�� >�@�� ZDV� XVHG� IRU

SHUIRUPDQFH�FRPSDULVRQ��7KH�UHVXOWV�RI�RXU�FRPSDULVRQ

DUH�VKRZQ�LQ�7DEOH���

7KH� VHFRQG� VHW� RI� H[SHULPHQWV� FRQVLGHUV� WKH� WLPH�

FRQVXPLQJ� LQYROYHG� LQ� WKH� FRPSUHVVLRQ� DQG

XQFRPSUHVVLRQ� RSHUDWLRQV�� :H� KDYH� SHUIRUPHG� WKH

WUDQVPLVVLRQ�RI� WKH�FRPSUHVVHG� LPDJHV�ILOHV� WKURXJK�E\

D� �����.E\WHV�V� OLQN�� 7KH� WUDQVPLVVLRQ� DQG� SURFHVVLQJ

WLPH� UHTXLUHG� IRU� WKHVH� LPDJH� ILOHV� LV� VXPPDUL]HG� LQ

7DEOH���

7DEOH����&RPSDUDWLYH�SHUIRUPDQFH

6FKHPH &(

+XIIPDQ �����

/HPSHO�=LY �����

/=�� �����

-3(*�� �����

-3(*�� �����

-3(*�� �����

3URSRVHG�6FKHPH �����

7DEOH����$YHUDJH�SURFHVVLQJ�WLPH��V�

6FKHPH 7UDQVP� 3URFHV� 7RWDO

2ULJLQDO ���� � ����
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,Q� WKLV� SDSHU� ZH� SUHVHQW� D� WHFKQLTXH� IRU� LPDJH

FRPSUHVVLRQ� EDVHG� RQ� WKH� GRFXPHQW� OD\RXW� VWUXFWXUH

NQRZOHGJH��:H� KDYH� DQDO\]HG� WKH� OD\RXW� FKDUDFWHULVWLFV

LQ� RUGHU� WR� ORFDWH� DQG� HOLPLQDWH� WKH� UHGXQGDQW

LQIRUPDWLRQ�� 7KLV� DSSURDFK� HOLPLQDWHV� QRQ�HVVHQWLDO

LQIRUPDWLRQ��PDLQWDLQLQJ�RQO\� WKH� LQIRUPDWLYH� SDUWV� IRU

EDQN�FKHTXH�VWRULQJ�SXUSRVH�

7KH� SHUIRUPDQFH� RI� WKH� SURSRVHG� VFKHPH� LV

FRPSDUHG�ZLWK� RWKHU� VFKHPHV�� 7KH� FKRLFH� RI� %UD]LOLDQ

EDQN�FKHTXHV�IRU�WHVWLQJ�WKH�SURSRVHG�VFKHPH�LV�PHUHO\

GXH� WR� WKH� FRQYHQLHQFH��:H� EHOLHYH� WKDW� WKH� SURSRVHG

PHWKRG�FDQ�EH�DSSOLHG�WR�RWKHU�FKHTXHV�DQG�GRFXPHQWV

EDVHG� RQ� SUHSULQWHG� IRUPV� ZLWK� FRPSOH[� OD\RXW

VWUXFWXUH�

)LJXUH����$�UHFRQVWUXFWHG�EDQN�FKHTXH�LPDJH

���5()(5(1&(6

>�@� <�� <DVXGD�� 0�� 'XERLV� DQG� 7�� 6�� +XDQJ�� ´'DWD

FRPSUHVVLRQ�IRU�FKHFN�SURFHVVLQJ�PDFKLQHVµ��3URFHHG�� RI

WKH�,(((����������������

>�@� 5�� %�� $USV� DQG� 7�� .�� 7UXRQJ�� ´&RPSDULVRQ� RI

LQWHUQDWLRQDO� VWDQGDUGV� IRU� ORVVOHVV� VWLOO� LPDJH

FRPSUHVVLRQµ��3URFHHG��RI�WKH�,(((����������������

>�@�2��5��0LWFKHOO� DQG�(�� -��'HOS�� ´0XOWLOHYHO� JUDSKLFV

UHSUHVHQWDWLRQ�XVLQJ�EORFN�WUXQFDWLRQ�FRGLQJµ��3URFHHG��RI

WKH�,(((����������������

>�@�3��*��+RZDUG�DQG�-��6��9LWWHU��´$ULWKPHWLF�FRGLQJ�IRU

GDWD�FRPSUHVVLRQµ��3URFHHG��RI�,(((����������������

>�@� 2�� <RVKLPXUD� DQG� 0�� <RVKLPXUD�� ´2II�OLQH

YHULILFDWLRQ� RI� -DSDQHVH� VLJQDWXUHV� DIWHU� HOLPLQDWLRQ� RI

EDFNJURXQGµ�� ,QW�� -RXU�� RI�3DWW��5HFRJ�� DQG�$UW�� ,QWHOOLJHQFH�

��������SS���������������

>�@�*�� 6HDUIRVV�� ´%RXGLQJ� ER[� GDWD� FRPSUHVVLRQµ�� 'U�

'REE·V�-RXUQDO��$SULO������

>�@� 1�� 5DQJDQDWKDQ�� 6�*�� 5RPDQLXN� DQG� .�5�

1DPXGXUL�� ´$� ORVVOHVV� LPDJH� FRPSUHVVLRQ� DOJRULWKP

XVLQJ� YDULDEOH� EORFN� VL]H� VHJPHQWDWLRQµ�� ,QW�� &RQI�� RQ

6LJQDO�3URFHVVLQJ�������


