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7KH�SDSHU�LV�GHGLFDWHG�WR�WKH�HIILFLHQF\�LPSURYLQJ�RI�GRXEOH�HUURU�FRUUHFWLRQ�RI�

GDWD�WUDQVPLVVLRQ�LQ�FKDQQHOV�ZLWK�VSHFWUDO�PRGXODWLRQ�E\�VLPSOLI\LQJ�DQG�DFFHOHUDWLQJ�
WKH�FRPSXWDWLRQV�DVVRFLDWHG�ZLWK�HUURU�FRUUHFWLRQ��

7KH� SDSHU� SUHVHQWV� D� WKHRUHWLFDOO\� JURXQGHG� DQG� LQYHVWLJDWHG� DSSURDFK� RI�
GRXEOH� HUURUV� FRUUHFWLRQ� LQ� FKDQQHO� ZLWK� VSHFWUDO� PRGXODWLRQ� EDVHG� RQ� SRVLWLRQDO�
FRUUHFWLQJ�VXPV� WKDW�DOORZV� WR�GHWHUPLQH� WKH�SRVLWLRQV�RI�GLVWRUWHG�V\PEROV�DQG� WKHLU�
GLVWRUWLRQ�YHFWRUV�ZLWKRXW�HQXPHUDWLRQ�WKURXJK�DOO�WKH�V\PEROV�RI�EORFN��

.H\�ZRUGV��PXOWLSOH�GDWD�WUDQVPLVVLRQ�HUURUV��HUURU�GHWHFWLQJ��HUURU�FRUUHFWLRQ��
FRGLQJ�HUURUV��ZHLJKWHG�FKHFNVXPV��F\FOLF�DQG�OLQHDU�UHGXQGDQF\�FRUUHFWLQJ�FRGHV��
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7RSLFDOLW\�RI�WKH�UHVHDUFK���
7KH�FXUUHQW�G\QDPLF�H[SDQVLRQ�RI�WKH�XVH�RI�PRELOH�WHOHFRPPXQLFDWLRQV�KDV�DV�

D� FRQVHTXHQFH� WKH� PXOWLSOH� LQFUHDVH� RI� WKH� LQWHQVLW\� RI� KLJK�IUHTXHQFLHV� LQ� WKH�
HQYLURQPHQW�� 7KLV� FRUUHVSRQGLQJO\� LQFUHDVHV� WKH� OHYHO� RI� UDGLR� LQWHUIHUHQFH� ZKLFK�
SURGXFHV�DQ�LQFUHDVH�LQ�WKH�HUURUV�ZLWKLQ�WKH�GLJLWDO�LQIRUPDWLRQ�WUDQVPLVVLRQ�FKDQQHOV��

7KLV�VSHFLILHV� WKH�XUJHQF\�DQG� WKH�SUDFWLFDO� LPSRUWDQFH�RI� WKH�GHYHORSPHQW�RI�
QHZ� PHWKRGV� DQG� PHDQV� WR� LQFUHDVH� WKH� UHOLDELOLW\� RI� WKH� HUURUV� FRQWURO� LQ� WKH�
WHOHFRPPXQLFDWLRQV�QHWZRUN�V\VWHPV�ZLWK�VSHFWUDO�PRGXODWLRQ��

3UREOHPVWDWHPHQW���
7KH� XUJHQW� WDVN� LV� WR� GHYHORS� PHDQV� WR� LQFUHDVH� WKH� HIIHFWLYHQHVV� RI� HUURU�

GHWHFWLRQ� LQ� GLJLWDO� LQIRUPDWLRQ� FKDQQHOV� ZLWK� HIIHFWLYH� VSHFWUDO� PRGXODWLRQ�� ZKLFK�
FKDQQHOV�DUH�FRQVWDQWO\�LQFUHDVLQJ�LQ�WKH�WHOHFRPPXQLFDWLRQ�QHWZRUNV��

$QDO\V V�RI�UHFHQW�UHVHDUFKHV�DQG�SXEO FDW RQV���
7KH�EDVLF� FULWHULD� IRU� HIIHFWLYH� HUURU� FRQWURO� LQ� WKH� FRPSXWHU�QHWZRUNV� DUH� WKH�

UHOLDELOLW\� RI� HUURU� GHWHFWLRQ� LQ� PXOWLSOH� FDVHV� DQG� WKH� UHVSRQVH� WLPH� IRU� WKH�
LPSOHPHQWDWLRQ� RI� WKH� FDOFXODWLRQV� FRQQHFWHG� ZLWK� HUURU� GHWHFWLRQ� GXULQJ� WKH� GDWD�
WUDQVPLVVLRQ��

,Q� WKH� FRPSXWHU� QHWZRUNV� WKH� LQIRUPDWLRQ� LV� PRVW� IUHTXHQWO\� WUDQVIHUUHG� E\�
EORFNV� DQG� DV� D� UHVXOW� WKH� &5&� �&\FOLF� 5HGXQGDQF\� &RGH�� DQG� &6� �&KHFN� 6XP��
PHWKRGV�DUH�ZLGHO\�XVHG�IRU�HUURU�FRQWURO��

8QLQYHVWLJDWHG�SDUWV�RI�JHQHUDO�PDWWHUV�GHILQLQJ���
7KH� HVVHQWLDO� GUDZEDFN� RI� WKH� &5&� HUURU� GHWHFWLRQ� PHWKRG� LV� LWV� ORZ� VSHHG�

LPSOHPHQWDWLRQ� RI� WKH� UHPDLQGHUV� FDOFXODWHG� RQ� D� SHU� ELW� EDVLV�� )RU� HOLPLQDWLQJ� WKLV�
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GHILFLHQF\� LQ� UHFHQW� \HDUV� D� QXPEHU� RI� WDEXODU�PHWKRGV� KDYH� EHHQ� SURSRVHG� IRU� WKH�
UHPDLQGHU�FDOFXODWLRQ�RQ�SHU�E\WHV�DQG�SHU�ZRUGV�EDVLV��+RZHYHU�� WKH�FRPSOH[LW\�RI�
UHDOL]LQJ�WKH�WDEXODU�PHWKRGV�LV�VXIILFLHQWO\�KLJK��

,Q�SDUWLFXODU��WKH\�GR�QRW�HQVXUH�JXDUDQWHHG�GHWHFWLRQ�RI�VLJQDO�FKDQQHOV�RI�WKH�
PRVW�FRPPRQ�DIWHU�WKH�VLQJOH�HUURUV��ZKLFK�DUH�WKH�GXDO�DQG�WULSOH�HUURUV��)XUWKHUPRUH��
WKH�XVH�RI�&5&�LV�FRQQHFWHG�ZLWK�WKH�SUREOHP�RI�HIIHFWLYH�FRPSXWDWLRQDO�UHDOL]DWLRQ�RI�
WKH�RSHUDWLRQV�RI�FRQWURO�DW�WKH�UDWH�RI�LQIRUPDWLRQ�WUDQVPLVVLRQ��VLQFH�WKH�SURFHGXUH�RI�
WKH� FDOFXODWLRQ� RI� WKH� HUURU� V\QGURPH� LQ� &5&� LV� GRQH� SULQFLSDOO\� LQ� D� VHTXHQWLDO�
PDQQHU��

7KH�UHVHDUFK�REMHFWLYH���
7KH�VFRSH�RI�WKH�SUHVHQW�UHVHDUFK�LV�WKH�GHYHORSPHQW�RI�WKH�PHDQV�WR�LQFUHDVH�

WKH�UHOLDELOLW\�RI�WKH�UHSHDWHG�HUURUV�GHWHFWLRQ�GXULQJ�WUDQVPLVVLRQ�RI�WKH�V\PEROV�LQ�WKH�
GLJLWDO�LQIRUPDWLRQ�FKDQQHOV�ZLWK�WKH�XVH�RI�HIIHFWLYH�VSHFWUDO�PRGXODWLRQ��)RU�WKLV�LW�LV�
QHFHVVDU\� WR� HQVXUH� WKH� SRVVLELOLW\� RI� WKH� KLJK�VSHHG� UHDOL]DWLRQ� RI� WKH� FDOFXODWLRQV��
ZKLFK� DUH� FRQQHFWHG�ZLWK� WKH� GDWD� LQWHJULW\� GXULQJ� WUDQVPLVVLRQ��ZLWK� WKH� DLP� WKHVH�
FDOFXODWLRQV�WR�EH�LPSOHPHQWHG�LQ�SDUDOOHO��

0DLQ�ERG\���
7KH�SDSHU�LV�GHGLFDWHG�WR�WKH�HIILFLHQF\�LPSURYLQJ�RI�GRXEOH�HUURU�FRUUHFWLRQ�RI�

GDWD�WUDQVPLVVLRQ�LQ�FKDQQHOV�ZLWK�VSHFWUDO�PRGXODWLRQ�E\�VLPSOLI\LQJ�DQG�DFFHOHUDWLQJ�
WKH�FRPSXWDWLRQV�DVVRFLDWHG�ZLWK�HUURU�FRUUHFWLRQ��

7KH� SDSHU� SUHVHQWV� D� WKHRUHWLFDOO\� JURXQGHG� DQG� LQYHVWLJDWHG� DSSURDFK� RI�
GRXEOH� HUURUV� FRUUHFWLRQ� LQ� FKDQQHO� ZLWK� VSHFWUDO� PRGXODWLRQ� EDVHG� RQ� SRVLWLRQDO�
FRUUHFWLQJ�VXPV� WKDW�DOORZV� WR�GHWHUPLQH� WKH�SRVLWLRQV�RI�GLVWRUWHG�V\PEROV�DQG� WKHLU�
GLVWRUWLRQ�YHFWRUV�ZLWKRXW�HQXPHUDWLRQ�WKURXJK�DOO�WKH�V\PEROV�RI�EORFN��

&RQFOXVLRQV���
)RU�GDWD�FKDQQHOV�ZLWK�VSHFWUDO�PRGXODWLRQ�D�EDVHG�RQ� WKH�SURSRVHG�DSSURDFK�

PHWKRG�RI�DFFHOHUDWHG�HUURUV�FRUUHFWLRQ�KDV�EHHQ�GHYHORSHG��ZKLFK�DOORZV�WR�GHWHUPLQH�
WKH� SRVLWLRQV� RI� GLVWRUWHG� V\PEROV� DQG� WKHLU� GLVWRUWLRQ� YHFWRUV� ZLWKRXW� HQXPHUDWLRQ�
WKURXJK�DOO�WKH�V\PEROV�RI�EORFN��

.H\�ZRUGV��PXOWLSOH�GDWD�WUDQVPLVVLRQ�HUURUV��HUURU�GHWHFWLQJ��HUURU�FRUUHFWLRQ��
FRGLQJ�HUURUV��ZHLJKWHG�FKHFNVXPV��F\FOLF�DQG�OLQHDU�UHGXQGDQF\�FRUUHFWLQJ�FRGHV��
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