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7KH� SDSHU� GHDOV� ZLWK� WKH� DQDO\VLV� DQG� LPSURYHPHQW� RI� H[LVWLQJ� PHWKRGV� RI�

FKDUDFWHU�UHFRJQLWLRQ�WR�GHWHUPLQH�WKH�DXWKHQWLFLW\�RI�D�SHUVRQDO�VLJQDWXUH��7R�GR�WKLV��
XVLQJ� QHXUDO� QHWZRUNV�� OHDUQLQJ� RSSRUWXQLWLHV� DQG� LQFUHDVLQJ� WKH� DFFXUDF\� RI�ZKLFK��
FDQ�HIIHFWLYHO\�VROYH�WKH�SUREOHPV�RI�GHILQLWLRQ�LQ�WHUPV�RI�GLYHUVLW\�DQG�LQDFFXUDF\�RI�
KDQGZULWWHQ�VLJQDWXUHV��7KH�UHFRJQLWLRQ�V\VWHP�WUDLQV�RQ�WKH�EDVLV�RI�UHSHDWHG�LQSXW�RI�
SHUVRQDO�VLJQDWXUHV�DQG�HVWDEOLVKHV�WKH�FRUUHVSRQGLQJ�ZHLJKWV�RI�WKH�QHXUDO�QHWZRUN��

.H\�ZRUGV��FKDUDFWHU�UHFRJQLWLRQ��FRQYROXWLRQDO�QHXUDO�QHWZRUNV��PXOWLOD\HU�
SHUFHSWURQ��QHWZRUN�OHDUQLQJ��
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+XEEDUG� DQG� /�� '�� -DFNHO�� %DFNSURSDJDWLRQ� $SSOLHG� WR� +DQGZULWWHQ� =LS� &RGH�
5HFRJQLWLRQ��1HXUDO�&RPSXWDWLRQ����������������:LQWHU�������

�� 0DWW� 0D]XU�� $� 6WHS� E\� 6WHS� %DFNSURSDJDWLRQ� ([DPSOH� >
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EDFNSURSDJDWLRQ�H[DPSOH��
�� 'HHS/HDUQLQJ� ���� GRFXPHQWDWLRQ� > @� ±�
��KWWS���GHHSOHDUQLQJ�QHW�WXWRULDO�OHQHW�KWPO�
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6KFKXU� 9DG\P� ±VWXGHQW�� 'HSDUWPHQW� RI� &RPSXWHU� (QJLQHHULQJ�� 1DWLRQDO�

7HFKQLFDO�8QLYHUVLW\�RI�8NUDLQH�³,JRU�6LNRUVN\�.\LY�3RO\WHFKQLF�,QVWLWXWH´��
(�PDLO��URELQ]RQ���#JPDLO�FRP�
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ª��
6WHVK\Q� 9LNWRU� ±� DVVLVWDQW�� 'HSDUWPHQW� RI� &RPSXWHU� (QJLQHHULQJ�� 1DWLRQDO�

7HFKQLFDO�8QLYHUVLW\�RI�8NUDLQH�³,JRU�6LNRUVN\�.\LY�3RO\WHFKQLF�,QVWLWXWH´���
(�PDLO��Y�VWHVK\Q#NSL�XD�
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9DG\P�6KFKXU��9LNWRU�6WHVK\Q�
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5HOHYDQFH� RI� WKH� UHVHDUFK�� )RU�PDQ\� \HDUV�� VLJQDWXUHV� DUH� D� SUHUHTXLVLWH� IRU�
UHFRJQL]LQJ� WKH� WUXWK� RI� D� SHUVRQ
V� SHUVRQDOLW\� LQ� ELRPHWULF� V\VWHPV� RI� FRQWURO� DQG�
DFFHVV� FRQWURO�� 7KH� PDLQ� DGYDQWDJH� RI� XVLQJ� VLJQDWXUH� UHFRJQLWLRQ� DV� D� YHULILFDWLRQ�
PHWKRG�LV�WKH�IDFW�WKDW�PRVW�PRGHUQ�SRUWDEOH�FRPSXWHUV�DQG�HOHFWURQLF�GHYLFHV�DOUHDG\�
DOORZ� WKH� XVH� RI� KDQGZULWLQJ� GDWD�� VR� WKHUH� LV� QR� QHHG� WR� FUHDWH� IXQGDPHQWDOO\� QHZ�
GHYLFHV� IRU� ELRPHWULF� LQIRUPDWLRQ� FROOHFWLRQ�� $W� WKH� VDPH� WLPH�� WKHUH� DUH� YHU\� IHZ�
V\VWHPV� IRU� UHFRJQLWLRQ� WKDW� FDQ� SURYLGH� D� KLJK� DFFXUDF\� RI� UHFRJQLWLRQ�� ZKLOH�
PDLQWDLQLQJ�DQ�DFFHSWDEOH�OHYHO�RI�HIILFLHQF\��

7DUJHW� VHWWLQJ��7KH� ODFN�RI� FKDUDFWHU� UHFRJQLWLRQ�PHWKRGV� WKDW� FRXOG�SURYLGH�
VXIILFLHQWO\�KLJK�UHFRJQLWLRQ�DFFXUDF\�IRU�GHWHUPLQLQJ�WKH�DXWKHQWLFLW\�RI�D�VLJQDWXUH��

$FWXDO� VFLHQWLILF� UHVHDUFKHV� DQG� LVVXHV� DQDO\VLV�� ,Q� UHFHQW� \HDUV�� WKHUH� DUH�
PRUH�DQG�PRUH�DUWLFOHV�GHYRWHG�WR�WKH�YHULILFDWLRQ�RI�SHUVRQDO�VLJQDWXUH��LQ�SDUWLFXODU��
GXH�WR�WKH�HPHUJHQFH�RI�QHZ�PHWKRGV�IRU�FKDUDFWHU�UHFRJQLWLRQ�XVLQJ�QHXUDO�QHWZRUNV��
+RZHYHU�� WKH� SURSRVHG� PHWKRGV� GR� QRW� VKRZ� VXIILFLHQW� HIIHFWLYHQHVV� WR� PHHW� WKH�
REMHFWLYHV��

8QLQYHVWLJDWHG� SDUWV� RI�JHQHUDO�PDWWHUV� GHILQLQJ��7KLV� DUWLFOH� LV�GHYRWHG� WR�
WKH�VWXG\��DQDO\VLV�DQG�LPSURYHPHQW�RI�H[LVWLQJ�PHWKRGV�RI�FKDUDFWHU�UHFRJQLWLRQ��7KH�
UHVHDUFK�LV�IRFXVHG�RQ�DSSO\LQJ�WKH�UHVXOWLQJ�PHWKRGV�XVLQJ�QHXUDO�QHWZRUNV��

7KH� UHVHDUFK� REMHFWLYH�� 7KH� WDVN� LV� WR� LPSURYH� WKH� H[LVWLQJ� PHWKRGV� RI�
FKDUDFWHU� UHFRJQLWLRQ�� FUHDWH� D� PRGHO�� UHSHDWHGO\� HQWHULQJ� SHUVRQDO� VLJQDWXUHV� ZLOO�
LGHQWLI\� WKH� VLJQDWXUH� WKDW�EHORQJV� WR� WKH�RZQHU� LQ� WKH�SURFHVV�RI� WUDLQLQJ� WKH�QHXUDO�
QHWZRUN��

7KH� VWDWHPHQW� RI� EDVLF� PDWHULDOV�� 7R� ZRUN� ZLWK� WKH� GHILQLWLRQ� RI� WKH�
DXWKHQWLFLW\�RI�VLJQDWXUHV��D�FRQYROXWLRQDO�QHXUDO�QHWZRUN�ZDV�FKRVHQ��7KLV�QHWZRUN�LV�
FKDUDFWHUL]HG�E\�KLJK�SHUIRUPDQFH�DQG�DFFXUDF\�LQ�ZRUNLQJ�ZLWK�LPDJHV��'XH�WR�WKH�
FRQYROXWLRQDO� OD\HU�RI� WKH�QHXUDO�QHWZRUN�� WKH�JRDO� LV�DFKLHYHG�� WKH� LQSXW�SDUDPHWHUV�
IRU�WKH�PXOWLOD\HU�SHUFHSWURQ�REWDLQHG�DFURVV�WKH�HQWLUH�LPDJH�DUHD��7KH�WUDLQLQJ�RI�WKLV�
QHWZRUN�RFFXUV�E\�WKH�PHWKRG�RI�EDFN�SURSDJDWLRQ�RI�WKH�HUURU��LW�PDNHV�LW�SRVVLEOH�WR�
FRQILJXUH� WKH�QHWZRUN�E\� VHWWLQJ�D�QHZ� OHDUQLQJ�H[DPSOH� HDFK� WLPH��7KLV�ZLOO� DOORZ�
XVLQJ�WKLV�QHWZRUN�WR�FODVVLI\�WKH�VLJQDWXUH�DQG�DVVLJQ�LW�WR�LWV�FODVV��

&RQFOXVLRQV�� ,QVWHDG� RI� WKH� XVXDO� UHFRJQLWLRQ� E\� D� PXOWLOD\HU� SHUFHSWURQ�� D�
FRQYROXWLRQDO� QHXUDO� QHWZRUN� ZDV� XVHG�� ZKLFK� PDGH� LW� SRVVLEOH� WR� LPSURYH� WKH�
DFFXUDF\�RI� WKH� VLJQDWXUH� DQDO\VLV��$V� WKH�QXPEHU�RI� WUDLQLQJ� VDPSOHV� LQFUHDVHV�� WKH�
SUREDELOLW\� RI� UHFRJQLWLRQ� LQFUHDVHV� DFFRUGLQJO\�� 7KHUHIRUH�� ZLWK� D� ODUJH� QXPEHU� RI�
LPDJHV�� \RX� FDQ� DFKLHYH� D� JRRG� UHFRJQLWLRQ� DFFXUDF\�� %XW�� RQ� WKH� RWKHU� KDQG�� WKLV�
OHDGV� WR� D� ODUJH� H[SHQGLWXUH� RI� WLPH� IRU� WUDLQLQJ�� DQG� WKH� SRVVLELOLW\� RI� JHWWLQJ� D�
PDOIXQFWLRQ��7KH�TXHVWLRQ�RI�LQFUHDVLQJ�WKH�HIIHFWLYHQHVV�RI�WKLV�PHWKRG�UHTXLUHV�PRUH�
GHWDLOHG�VWXG\����

.H\� ZRUGV�� FKDUDFWHU� UHFRJQLWLRQ�� FRQYROXWLRQDO� QHXUDO� QHWZRUNV�� PXOWLOD\HU�
SHUFHSWURQ��QHWZRUN�OHDUQLQJ��
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