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7KLV�SDSHU�GHVFULEHV�D�-DSDQHVH� WH[W� UHWULHYDO�V\VWHP�WKDW�ZH

DSSOLHG� WR� WKH� -DSDQHVH� DG�KRF� ,5� WDVN� LQ� WKH� 17&,5

:RUNVKRS�� � $� FKDUDFWHU�EDVHG� LQGH[LQJ� DQG� ZRUG�EDVHG

UDQNLQJ�PHWKRG�ZDV�LPSOHPHQWHG�RQ�WKLV�V\VWHP���7KH�V\VWHP

JHQHUDWHV� DQ� LQGH[� IRU� �WLWOH!�� �DEVWUDFW!�� DQG� �NH\ZRUG!

SDUWV� LQ� GRFXPHQWV�� � ,W� SDUVHV� RQO\� �GHVFULSWLRQ!� SDUWV� LQ

VHDUFK� WRSLFV� DV� TXHULHV�� � ,WV� UDQNLQJ� VWUDWHJ\� LV� YHU\� VLPSOH�

,W�XVHV�WKH�YHFWRU�VSDFH�EDVHG�RQ�VKRUW�XQLWV�RI�-DSDQHVH�ZRUGV�

,W� GHOHWHV� VWRS� ZRUGV� LQ� D� TXHU\�� DQG� FDOFXODWHV� WKH� 7),')

VFRUH� IRU� HDFK�GRFXPHQW�� � ,WV� DYHUDJH�SUHFLVLRQ� VFRUH� IRU� WKH

WUDLQLQJ� VHW� RI� VHDUFK� WRSLFV� LV� ������ � ([SHULPHQWDO� UHVXOWV

VKRZ� WKH� HIIHFWLYHQHVV� RI� XVLQJ� WKH� VKRUW� XQLWV� RI�ZRUGV� DQG

GHOHWLQJ�VWRS�ZRUGV�LQ�D�TXHU\�

.H\ZRUGV

-DSDQHVH� WH[W� UHWULHYDO��FKDUDFWHU�EDVHG� LQGH[LQJ��ZRUG�EDVHG

UDQNLQJ�

�� ,1752'8&7,21
7KHUH� DUH� WZR� DSSURDFKHV� WR� -DSDQHVH� LQIRUPDWLRQ� UHWULHYDO�

2QH� LV� FKDUDFWHU�EDVHG�� DQG� WKH� RWKHU� LV� ZRUG�EDVHG� >�@>�@�

:H� KDYH� EHHQ� GHYHORSLQJ� D� FKDUDFWHU�EDVHG� LQGH[LQJ� DQG

ZRUG�EDVHG� UDQNLQJ�PHWKRG� >�@>�@>�@�� DQG� LPSOHPHQWHG� LW� RQ

RXU�V\VWHP�IRU�WKH�17&,5�:RUNVKRS�

$V� -DSDQHVH� WH[W� KDV� QR� H[SOLFLW� ZRUG� ERXQGDULHV�

PRUSKRORJLFDO� DQDO\VLV� LV� UHTXLUHG� IRU� ZRUG� VHJPHQWDWLRQ�

+RZHYHU�� ZRUG� VHJPHQWDWLRQ� HUURU� LQ� WKH� DQDO\VLV� LV� QRW

DYRLGDEOH�� � 7KLV� FDXVHV� IDLOXUHV� LQ� UHWULHYLQJ� UHOHYDQW

GRFXPHQWV���7KHUHIRUH��ZH�SUHIHU�WKH�FKDUDFWHU�EDVHG�LQGH[LQJ

PHWKRG�WR�WKH�ZRUG�EDVHG�RQH�

5DQNLQJ�PHWKRGV�KDYH�EHHQ� UHVHDUFKHG�DQG� LPSURYHG�� EDVHG

RQ� WKH� ZRUG�EDVHG� DSSURDFK�� � :RUGV� DUH� PRUH� H[SUHVVLEOH

XQLWV� IRU� GRFXPHQW� WRSLFV� WKDQ� FKDUDFWHUV�� � 7KHUHIRUH�� ZH

DGRSWHG� WKH� ZRUG�EDVHG� UDQNLQJ� PHWKRG�� ZKLOH� ZH� XVH� WKH

FKDUDFWHU�EDVHG� LQGH[LQJ�� �7KDW� LV� WR�VD\�� WKH�FKDUDFWHU�EDVHG

LQGH[LQJ� SURFHVV� VHOHFWV� D� VHW� RI� GRFXPHQWV� ZKLFK� LQFOXGH

TXHU\�NH\ZRUGV��DQG�WKH�ZRUG�EDVHG�UDQNLQJ�SURFHVV�VRUWV�WKH

GRFXPHQWV�

�� &+$5$&7(5�%$6('�,1'(;,1*
$� FKDUDFWHU�EDVHG� LQGH[LQJ� PHWKRG� XVHV� D� FKDUDFWHU� RU

FKDUDFWHUV� �L�H��� Q�JUDP�� DV�DQ� LQGH[LQJ�NH\�XQLW� >�@>�@>�@�� � ,W

VWRUHV� HDFK� NH\� �D� FKDUDFWHU� RU� FKDUDFWHUV�� ZLWK� D� OLVW� RI� DOO

SRVLWLRQV�ZKHUH� LW�DSSHDUV�LQ�D�GRFXPHQW�FROOHFWLRQ�� �:KHQ�D

TXHU\� NH\ZRUG� LV� JLYHQ�� HDFK� NH\� XQLW� �D� FKDUDFWHU� RU

FKDUDFWHUV�� LQ� LW� LV� FRPSDUHG�ZLWK� WKH�RQHV� LQ� WKH� LQGH[�� DQG

WKH�SRVLWLRQ�OLVWV�IRU�DOO�WKH�NH\�XQLWV�LQ�WKH�TXHU\�NH\ZRUG�DUH

H[WUDFWHG�IURP�WKH�LQGH[���7KHQ��WKH�H[WUDFWHG�SRVLWLRQ�YDOXHV

DUH� FRPSDUHG�ZLWK� HDFK�RWKHU� WR� ILQG� WKH� VDPH� VHTXHQFHV�RI

WKH�NH\�XQLWV� DV� LQ� WKH�TXHU\�NH\ZRUG�� �7KLV� SURFHVV� JLYHV� D

VHW�RI�GRFXPHQWV�DQG�SRVLWLRQ�OLVWV�ZKHUH� WKH�TXHU\�NH\ZRUGV

DSSHDU�

7KH�UHVXOWV�RI�WKLV�W\SH�RI�VHDUFK�DUH�WKH�VDPH�DV�WKH�UHVXOWV�RI

D�VWULQJ�VHDUFK�OLNH�WKH�81,;� JUHS�FRPPDQG��VHDUFK�VSHHG� LV

PXFK� IDVWHU� EHFDXVH� WKH� LQGH[� LV� XVHG�� � :KHQ� XVLQJ� WKH

FKDUDFWHU�EDVHG� LQGH[�� VHDUFK� UHVSRQVH� WLPH� GHSHQGV� PDLQO\

RQ� WKH� WLPH� WDNHQ� WR�H[WUDFW� WKH�SRVLWLRQ� OLVWV� IURP�WKH� LQGH[�

7KH� WLPH� IRU� ORRNLQJ� DW� WKH� NH\V� LV� UHODWLYHO\� QHJOLJLEOH�

7KHUHIRUH�� ZH� GHYHORSHG� RXU� RZQ� LQGH[LQJ� PHWKRG� FDOOHG

&%),� �&KDUDFWHU�%DVHG� )OH[LEOH� ,QGH[LQJ�� >�@� LQ� RUGHU� WR

LPSURYH� WKH� VHDUFK� UHVSRQVH� WLPH� E\� UHGXFLQJ� WKH� H[WUDFWLRQ

WLPH� IRU� IUHTXHQW� NH\V�� � 2XU�PHWKRG� XVHV� WKH� IROORZLQJ� ILYH

WHFKQLTXHV�� ���� YDULDEOH� NH\� OHQJWK� GHSHQGLQJ� RQ� FKDUDFWHU

FODVVHV������UHGXFHG�FRQWH[WV�IRU�HDFK�NH\������D�VXE�LQGH[�IRU

IUHTXHQW� NH\V�� ���� FKDUDFWHU� SRVLWLRQ� GDWD� FRPSUHVVLRQ�� ���

SDUDPHWHU� DGDSWDWLRQ� WR� FKDUDFWHU� VWDWLVWLFV� LQ� VDPSOH� WH[W�

7KH� GHWDLOV� RI� WKHVH� WHFKQLTXHV� XVHG� WR� VKRUWHQ� WKH� UHVSRQVH

WLPH� DUH� JLYHQ� HOVHZKHUH� �VHH� >�@��� EHFDXVH� WKH� 17&,5

:RUNVKRS�IRFXVHV�RQ�UHWULHYDO�DFFXUDF\��QRW�RQ�UHWULHYDO�VSHHG�

�� :25'�%$6('�5$1.,1*
:H�DGRSWHG�D�YHU\�VLPSOH�UDQNLQJ�VWUDWHJ\���,W�XVHV�WKH�YHFWRU

VSDFH�EDVHG�RQ�VKRUW�XQLWV�RI�-DSDQHVH�ZRUGV��� ,W�GHOHWHV�VWRS

ZRUGV� LQ� D� TXHU\�� DQG� FDOFXODWHV� WKH� 7),')� VFRUH� >��@� IRU

HDFK� GRFXPHQW�� � .H\ZRUG� H[SDQVLRQ� WHFKQLTXHV� DUH� QRW� \HW

DSSOLHG�

��� 7),')�6FRUH�&DOFXODWLRQ
7KH� FKDUDFWHU�EDVHG� LQGH[� VHDUFK� JLYHV� WKH� SRVLWLRQ� OLVWV

ZKHUH� WKH�TXHU\�NH\ZRUGV�DSSHDU�� �7KH�QXPEHU�RI� WLPHV� WKH

TXHU\�NH\ZRUGV� DSSHDU� LQ� HDFK�GRFXPHQW� DQG� WKH�QXPEHU� RI

GRFXPHQWV� LQ�ZKLFK� WKH\� DSSHDU� FDQ� EH� FDOFXODWHG� IURP� WKLV

LQIRUPDWLRQ� >�@�� � 7KLV� PHDQV� WKDW� WKH� ZRUG�EDVHG� 7),')

VFRUH�FDQ�EH�FDOFXODWHG�HYHQ�LQ�WKH�FDVH�RI�XVLQJ�WKH�FKDUDFWHU�

EDVHG�LQGH[�
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4XHU\ NH\ZRUGV0DWFKLQJ

$�VHW�RI�GRFXPHQW�ZLWK

7),')�VFRUH FDOFXODWLRQ

$�VHW�RI�VRUWHG�GRFXPHQWV

)LJXUH��������,QIRUPDWLRQ�5HWULHYDO�3URFHVV



��� 9HFWRU�6SDFH�%DVHG�RQ�6KRUW�8QLWV�RI

:RUGV
7KH� PRUSKRORJLFDO� DQDO\]HU� VHSDUDWHV� -DSDQHVH� WH[W� LQWR

ZRUGV���7KHUH�LV�WKH�DOWHUQDWLYH�ZRUG�GHILQLWLRQ�RI�VKRUW�XQLWV

RU� ORQJ� XQLWV� LQ� WKH� DQDO\VLV�� � 7KLV� GHILQLWLRQ� DOVR� GHFLGHV

ZKHWKHU� WKH�VKRUW�XQLWV� RU� ORQJ�XQLWV�DUH�XVHG�DV� WKH�EDVLV�RI

WKH�YHFWRU�VSDFH�PRGHO���:H�DGRSWHG�WKH�VKRUW�XQLW�GHILQLWLRQ�

EHFDXVH� SUHYLRXV H[SHULPHQWV� >�@>��@� VKRZHG� WKDW� EHWWHU� ,5

SHUIRUPDQFH�FRXOG�EH�REWDLQHG�LQ�WKH�VKRUW�XQLW�DSSURDFK�WKDQ

LQ�WKH�ORQJ�XQLW�DSSURDFK�

��� 6WRS�:RUG�'HOHWLRQ
6WRS� ZRUGV� DUH� GHOHWHG� IURP� WKH� PRUSKRORJLFDO� DQDO\VLV

UHVXOWV� RI� WKH� TXHU\� WH[W�� � $� SDUW�RI�VSHHFK� ILOWHU� DQG� D� VWRS

ZRUG� OLVW� PDWFKLQJ� DUH� XVHG� WR� GHOHWH� WKHP�� � 2XU� SDUWV�RI�

VSHHFK� ILOWHU� GHOHWHV� DOO� ZRUGV� H[FHSW� QRXQ� FODVVHV� DV� VWRS

ZRUGV�� �2XU� VWRS�ZRUG� OLVW� LQFOXGHV����ZRUGV�� VXFK� DV� 
�å
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� 
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��
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%@�GHVFULSWLRQ�
��
�'�FDVH�
��DQG�VR�RQ���:H�FRQVLGHU�WKHVH

ZRUGV�UHODWLYHO\�PHDQLQJOHVV�LQ�WKH�FRQIHUHQFH�SDSHU�GDWDEDVH�

�� 6<67(0�287/,1(
7KH� LQIRUPDWLRQ� UHWULHYDO� SURFHVV� VKRZQ� LQ� )LJXUH� �� LV

LPSOHPHQWHG�RQ�WKH�V\VWHP��ZKLFK�ZH�DSSOLHG�WR�WKH�-DSDQHVH

DG�KRF�,5�WDVN�LQ�WKH�17&,5�:RUNVKRS�

��� ,QGH[LQJ�6WHS
7KH�LQGH[LQJ�VWHS�LQ�RXU�V\VWHP�LV�DV�IROORZV�

)LUVW��D� ILOWHU�VHOHFWV��WLWOH!���DEVWUDFW!�DQG��NH\ZRUG!�SDUWV

IURP� WKH� GRFXPHQWV�� � 7KHQ�� WKH� FKDUDFWHU�EDVHG� LQGH[� LV

JHQHUDWHG�IRU�WKH�WH[W�RI�WKHVH�SDUWV���,W�VWRUHV�WKH�SRVLWLRQ�OLVWV

IRU�HDFK�NH\�XQLW��ZKLFK�LV�D�FKDUDFWHU�RU�FKDUDFWHUV�

��� 4XHU\�3DUVLQJ�6WHS
2XU�V\VWHP�SDUVHV�RQO\��GHVFULSWLRQ!�SDUWV� LQ�17&,5� VHDUFK

WRSLFV�DV�TXHULHV��EHFDXVH�TXHU\�OHQJWK�LQ�UHDO�OLIH�LQIRUPDWLRQ

UHWULHYDO� LV� YHU\�VKRUW�� �0DQ\�SHRSOH�KDYH� UHFHQWO\� VWDUWHG� WR

XVH� :::� VHDUFK� HQJLQHV�� VXFK� DV� <DKRR��� JRR�� ,QIR6HHN�

$OWD9LVWD�� DQG� 1(73/$=$�� WR� ILQG� XVHIXO� RU� LQWHUHVWLQJ

LQIRUPDWLRQ� RQ� WKH� ,QWHUQHW�� � :H� KDYH� EHHQ� HQJDJHG� LQ

UHVHDUFK� DQG� GHYHORSPHQW� RI� :::� VHDUFK� HQJLQH

WHFKQRORJLHV� >�@�� � ,W� KDV� EHHQ� UHSRUWHG� WKDW� WKH� OHQJWK� RI

TXHULHV�ZKLFK�VHDUFK�HQJLQH�XVHUV�LQSXW�LV�YHU\�VKRUW�>�@�

7KH TXHU\�SDUVLQJ�VWHS�LQ�RXU�V\VWHP�LV�DV�IROORZV�

)LUVW�� D� ILOWHU� VHOHFWV� �GHVFULSWLRQ!� SDUWV� IURP� WKH� VHDUFK

WRSLFV�� � 1H[W�� D� PRUSKRORJLFDO� DQDO\]HU� GLYLGHV� WKH� WH[W� RI

�GHVFULSWLRQ!� SDUWV� LQWR� VKRUW� XQLWV� RI� -DSDQHVH� ZRUGV�� DQG

GHWHUPLQHV�D�SDUW�RI�VSHHFK�IRU�HDFK�ZRUG���7KHQ��VWRS�ZRUGV

DUH� GHOHWHG� E\� XVLQJ� WKH� SDUW�RI�VSHHFK� ILOWHU� DQG� WKH� VWRS

ZRUG�OLVW�DV�GHVFULEHG�LQ�����

7KLV� VWHS� JLYHV� WKH� TXHU\� NH\ZRUGV�� )RU� H[DPSOH��ZKHQ� WKH

17&,5� VHDUFK� WRSLF� ����� ¦C,óé+(M>æ»Ô��

�Ùîæß¿á°Óá¿�°¥§� LV� JLYHQ�� TXHU\�NH\ZRUGV

¨C,©� ¨+(©� ¨M>©� ¨��©��DQG�¨Ùî©�DUH�REWDLQHG�

��� 0DWFKLQJ�6WHS
7KH�PDWFKLQJ�VWHS�LQ�RXU�V\VWHP�LV�DV�IROORZV�

7KH� SRVLWLRQ� OLVWV� ZKHUH� WKH� TXHU\� NH\ZRUGV� DSSHDU� DUH

REWDLQHG�E\�PDWFKLQJ EHWZHHQ� WKH� FKDUDFWHU�EDVHG� LQGH[� DQG

WKH�TXHU\�NH\ZRUGV���7KHQ��WKH�7),')�VFRUH�LV�FDOFXODWHG�IRU

HDFK� GRFXPHQW� ZKHUH� WKH� NH\ZRUGV� DSSHDU�� DV� GHVFULEHG� LQ

������)LQDOO\��WKH�V\VWHP�VRUWV�WKH�GRFXPHQWV�E\�WKH�VFRUH�

�� (9$/8$7,21
([SHULPHQWDO� UHVXOWV� IRU� WKH� WUDLQLQJ� VHW� RI� WKH� VHDUFK� WRSLFV

DUH� VKRZQ� LQ� )LJXUH� ��� � ,Q� WKHVH� H[SHULPHQWV�� $�� RU� %�

MXGJHPHQWV� DUH� UDWHG� DV ¦5HOHYDQW§�� 7KH� DYHUDJH� SUHFLVLRQ

VFRUH�LV��������7KH�VFRUH�LQ�WKH�FDVH�RI�XVLQJ�WKH�ORQJ�XQLWV�RI

ZRUGV��RQ�WKH�RWKHU�KDQG��LV��������7KH�VFRUH�LQ�WKH�FDVH�RI�QRW

XVLQJ�WKH�VWRS�ZRUG�OLVW�LV������

7KHVH�UHVXOWV�VKRZ�WKH�HIIHFWLYHQHVV�RI�XVLQJ�WKH�VKRUW�XQLWV�RI

ZRUGV�DQG�GHOHWLQJ�VWRS�ZRUGV�LQ�D�TXHU\�

�� &21&/86,21
:H� KDYH� GHVFULEHG� D� -DSDQHVH� WH[W� UHWULHYDO� V\VWHP� WKDW� ZH

DSSOLHG� WR� WKH� -DSDQHVH� DG�KRF� ,5� WDVN� LQ� WKH� 17&,5

:RUNVKRS�� � ,W� XWLOL]HV� D� FKDUDFWHU�EDVHG� LQGH[LQJ� DQG� ZRUG�

EDVHG�UDQNLQJ�PHWKRG���,W�XVHV�WKH�YHFWRU�VSDFH�EDVHG�RQ�VKRUW

XQLWV�RI�-DSDQHVH�ZRUGV���,W�GHOHWHV�VWRS�ZRUGV�LQ�D�TXHU\��DQG

FDOFXODWHV�WKH�7),')�VFRUH�IRU�HDFK�GRFXPHQW�

([SHULPHQWDO�UHVXOWV�VKRZ�WKH�HIIHFWLYHQHVV�RI�XVLQJ�WKH�VKRUW

XQLWV� RI� ZRUGV� DQG� GHOHWLQJ� VWRS� ZRUGV� LQ� D� TXHU\�� � ,Q� WKH

H[SHULPHQWV�� DQ� LQGH[�ZDV�JHQHUDWHG� IRU��WLWOH!�� �DEVWUDFW!�

DQG� �NH\ZRUG!� SDUWV� LQ� WKH� GRFXPHQWV�� DQG� RQO\

�GHVFULSWLRQ!� SDUWV� LQ� VHDUFK� WRSLFV� ZHUH� SDUVHG� DV� TXHULHV�

7KH� DYHUDJH� SUHFLVLRQ� VFRUH� IRU� WKH� WUDLQLQJ� VHW� RI� VHDUFK

WRSLFV�LV��������7KH�VFRUH�LQ�WKH�FDVH�RI�XVLQJ�WKH�ORQJ�XQLWV�RI

ZRUGV�LV�������KRZHYHU���7KH�VFRUH�LQ�WKH�FDVH�RI�QRW�XVLQJ�WKH

VWRS�ZRUG�OLVW�LV������

6XFK� ZHOO�NQRZQ� WHFKQLTXHV� DV� TXHU\� H[SDQVLRQ� DQG� GDWD

IXVLRQ� DUH� QRW� \HW� LPSOHPHQWHG� RQ� RXU� V\VWHP�� � &RPELQLQJ

DQG�HYDOXDWLQJ� WKHP�LV�SDUW�RI�RXU�IXWXUH�ZRUNV���:H�DUH�DOVR

LQWHUHVWHG� LQ� HYDOXDWLQJ� :::� VHDUFK� HQJLQHV� DV� ZHOO� DV

WUDGLWLRQDO�,5�V\VWHPV�

�� 5()(5(1&(6
>�@ )XMLL�� +��� DQG &URIW�� :�� %��� $� FRPSDULVRQ� RI

LQGH[LQJ� WHFKQLTXHV� IRU� -DSDQHVH� WH[W� UHWULHYDO�

3URF��RI�$&0�6,*,5
����SS� ��������������

>�@ 7RNXQDJD�� 7��� DQG ,ZD\DPD�� 0��� :RUG�EDVHG� YV�

FKDUDFWHU�EDVHG LQGH[LQJ��DQ�H[SHULPHQWDO�VWXG\�RQ

-DSDQHVH�WH[W�UHSUHVHQWDWLRQ�IRU�WH[W�FDWHJRUL]DWLRQ�

3URF��RI�,52/
����SS� ������������

3URSRVHG�PHWKRG

� XVLQJ�VKRUW�XQLWV�RI�ZRUGV

� XVLQJ�WKH�VWRS�ZRUG�OLVW

����

&DVH�RI�XVLQJ�ORQJ�XQLWV�RI�ZRUGV ����

&DVH�RI�QRW�XVLQJ�WKH�VWRS�ZRUG�OLVW ����

)LJXUH������&RPSDULVRQ�RI�DYHUDJH�SUHFLVLRQ

VFRUHV�IRU�WKH�WUDLQLQJ�VHW�RI�VHDUFK�WRSLFV�



>�@ $NDPLQH�� 6��� DQG� )XNXVKLPD�� 7��� )OH[LEOH� VWULQJ

LQYHUVLRQ�PHWKRG�IRU�KLJK�VSHHG�IXOO�WH[W�VHDUFK��LQ

-DSDQHVH�� 3URF��RI�,36-�$'%6
���������

>�@ )XNXVKLPD��7���DQG�$NDPLQH��6���'HYHORSPHQW�DQG

HYDOXDWLRQ� RI� D� -DSDQHVH� IXOO�WH[W� UHWULHYDO� V\VWHP

�LQ�-DSDQHVH��� 3URF� RI �UG $QQXDO�0HHWLQJ�RI� WKH

$VVRFLDWLRQ� IRU� 1DWXUDO� /DQJXDJH� 3URFHVVLQJ�� SS�

��������������

>�@ $NDPLQH�� 6��� )XNXVKLPD�� 7��� DQG� 6HLNR�� <��� $Q

HYDOXDWLRQ� RI� Q�JUDP� EDVHG� UDQNLQJ� PHWKRG� IRU

-DSDQHVH� WH[W� UHWULHYDO� �LQ� -DSDQHVH�� 3URF�� RI� ��WK

1DWLRQDO�&RQYHQWLRQ�RI�,36-�������

>�@ .LNXFKL�� &��� $� IDVW� IXOO�WH[W� VHDUFK� PHWKRG� IRU

-DSDQHVH� WH[W� GDWDEDVH� �LQ� -DSDQHVH��� 7UDQV�� RI

,QVWLWXWH�RI�(,&(��9RO��-���'�,��1R�����SS� ��������

�����

>�@ 2JDZD�� <��� DQG� ,ZDVDNL�� 0��� $� QHZ� FKDUDFWHU�

EDVHG� LQGH[LQJ� PHWKRG� XVLQJ� IUHTXHQF\� GDWD� IRU

-DSDQHVH� GRFXPHQWV� 3URF�� RI�$&0�6,*,5
���� SS�

��������������

>�@ )XNXVKLPD�� 7��� 0DWVXGD�� .��� DQG� 7DNDQR�� +��� $

VWXG\� RI� SDJH� UDQNLQJ� IDFWRUV� IRU� :::� VHDUFK

HQJLQHV� �LQ� -DSDQHVH�� 3URF�� RI WKH� �WK $QQXDO

&RQIHUHQFH� RI -DSDQ� 6RFLHW\� RI ,QIRUPDWLRQ� DQG

.QRZOHGJH� SS��������������

>�@ -DQVHQ�� 0�� %�� -�� 6SLQN�� $�� %DWHPDQ�� -��� DQG
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