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7KLV� DUWLFOH� H[DPLQHV� WKH� SUREOHP� RI� UHFRJQL]LQJ� VSHHFK� XVLQJ� GHHS� OHDUQLQJ�

WHFKQRORJ\�� ,� ZDV� DOVR� XVHG� DQ� DSSURDFK�ZLWK� UHFXUUHQW� QHXUDO� QHWZRUNV� DQG�)RXULHU�
WUDQVIRUPDWLRQ�DV�D�PDWKHPDWLFDO�PRGHO�WR�VROYH�WKH�SUREOHP��7KH�WH[W�LV�GLFWDWHG�E\�WKH�
%HKULQJHU�&��8�PLFURSKRQH��7KH�ZRUG� IRU� WUDLQLQJ� WKH� QHWZRUN� LV�8NUDLQLDQ�KHOOR�±�
³SU\YLW´��

.H\�ZRUGV�� UHFXUUHQW�QHXUDO�QHWZRUNV��GHHS� OHDUQLQJ��)RXULHU� WUDQVIRUPDWLRQ��
VDPSOLQJ��
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�� &ROOHWWL�� -XVWLQ� �)HEUXDU\� ��� ��������7KH� 6FLHQFH� RI� 6DPSOH� 5DWHV� �:KHQ�
+LJKHU� ,V�%HWWHU²$QG�:KHQ�,W� ,VQ
W����7UXVW�0H�,
P�$�6FLHQWLVW��5HWULHYHG�)HEUXDU\�
���������

�� %HQJLR�� <��� &RXUYLOOH�� $��� 9LQFHQW�� 3�� �������� �5HSUHVHQWDWLRQ/HDUQLQJ��
$5HYLHZDQG1HZ3HUVSHFWLYHV���,(((7UDQVDFWLRQV� RQ� 3DWWHUQ� $QDO\VLV� DQG� 0DFKLQH�
,QWHOOLJHQFH������±������DU;LY������������GRL���������WSDPL���������

�� %UDFHZHOO��5��1�� ��������7KH�)RXULHU�7UDQVIRUP�DQG� ,WV�$SSOLFDWLRQV� ��UG�
HG����%RVWRQ��0F*UDZ�+LOO��,6%1����������������

�� %HQJLR�� <RVKXD�� /H&XQ�� <DQQ�� +LQWRQ�� *HRIIUH\� �������� �'HHS�
/HDUQLQJ���1DWXUH������±�����GRL���������QDWXUH������

�� $OH[� *UDYHV�� 6DQWLDJR� )HUQDQGH]�� )DXVWLQR� *RPH]�� -�UJHQ� 6FKPLGKXEHU�
&RQQHFWLRQLVW� 7HPSRUDO� &ODVVLILFDWLRQ�� /DEHOOLQJ�8QVHJPHQWHG� 6HTXHQFH� 'DWD�ZLWK�
5HFXUUHQW� 1HXUDO� 1HWZRUNV� >(OHFWURQLF� VRXUFH@� KWWS���ZZZ�FV�WRURQWR�HGX�aJUDYHV��
LFPOB�����SGI�
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6PLVKQ\L� 'P\WUR� ±� EDFKHORU� VWXGHQW�� 'HSDUWPHQW� RI� &RPSXWHU� (QJLQHHULQJ��

1DWLRQDO�7HFKQLFDO�8QLYHUVLW\�RI�8NUDLQH�³,JRU�6LNRUVN\�.\LY�3RO\WHFKQLF�,QVWLWXWH´��
(�PDLO��VGPLWUL\����#JPDLO�FRP�
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$OHVKFKHQNR� 2OHNVLL� ±� DVVLVWDQW� SURIHVVRU�� 'HSDUWPHQW� RI� &RPSXWHU� (QJLQH�

HULQJ�� 1DWLRQDO� 7HFKQLFDO� 8QLYHUVLW\� RI� 8NUDLQH� �,JRU� 6LNRUVN\� .\LY� 3RO\WHFKQLF�
,QVWLWXWH���

(�PDLO��DOH[H\�DOHVKFKHQNR#JPDLO�FRP

���



'P\WUR�6PLVKQ\L��2OHNVLL�$OHVKFKHQNR�

63((&+�5(&2*1,7,21��
:,7+�'((3�/($51,1*�7(&+12/2*<�86,1*�

7DVN� XUJHQF\��3UREOHP� RI� FRPPXQLFDWLRQ�ZLWK� D� ODUJH� VHW� RI� GHYLFHV� DW� WKH�
VDPH� WLPH� LQFUHDVHV� WRR� IDVW� LQ� RXU� LQIRUPDWLRQ� ZRUOG�� ,WCV� EHFDXVH� HDFK� GHYLFH�
UHTXLUHV� LWV� RZQ� XVHU� LQWHUIDFH�� :KHUHYHU� FRQYHQLHQW�� IRU� WKH� XVHU�� XVH� YRLFH�
FRPPDQGV� WR�PDQDJH� YDULRXV� GHYLFHV�� 7KLV� UHGXFHV� WKH� FRVW� RI� GHYHORSLQJ�8,�� 7KH�
LQVWUXFWLRQV� IRU� VXFK� GHYLFHV�ZLOO� EH�PXFK� FOHDUHU� DQG� VLPSOHU��:HOO�� XVLQJ� RI� GHHS�
OHDUQLQJ�� LQ� WKLV� FDVH�� FKHDSHQV� DQG� LW� XQLILHV� WKH� GHYHORSPHQW� RI� YRLFH� FRQWURO�
WHFKQRORJ\�IRU�GLIIHUHQW�ODQJXDJHV�DQG�FRXQWULHV��7KLV�DUWLFOH�LV�GHYRWHG�WR�WKH�SUREOHP�
RI�YRLFH�FRQWURO�LQ�8NUDLQLDQ��DIWHU�DOO��XQIRUWXQDWHO\��WKHUH�DUH�YHU\�IHZ�VXFK�V\VWHPV�
IRU�WKLV�ODQJXDJH��

)RUPXODWLRQ� RI� WKH� SUREOHP�� 3UDFWLFDOO\� FRPSOHWH� DEVHQFH� RI� YRLFH�
UHFRJQLWLRQ�V\VWHPV�IRU�WKH�8NUDLQLDQ�VHJPHQW�RI�,QWHUQHW�XVHUV��7KH�VROXWLRQV�WKDW�DUH�
DOUHDG\�UHDG\�DUH�LPSHUIHFW��

$FWXDO�VFLHQWLILF�UHVHDUFKHV�DQG�LVVXHV�DQDO\VLV��,Q�UHFHQW�\HDUV��\RX�FDQ�VHH�D�
VLJQLILFDQW�ERRVW� LQ� WKH�GHYHORSPHQW�RI�YRLFH�UHFRJQLWLRQ�V\VWHPV��7KH�PRVW� IDPRXV�
H[DPSOHV�DUH�$PD]RQ�$OH[D��*RRJOH�1RZ��6LUL��$OLFH�IURP�<DQGH[��$OO�RI�WKHP�DUH�
EDVHG�RQ�QHXUDO�QHWZRUNV��+RZHYHU��LW�LV�ZRUWK�QRWLQJ�WKDW�WKH\�HLWKHU�GR�QRW�VXSSRUW�
8NUDLQLDQ�� RU� VXSSRUW� IRU� WKLV� ODQJXDJH� LV� H[WUHPHO\� OLPLWHG�� 7KHUHIRUH�� WKH� DUWLFOH�
GHDOV�ZLWK�WKH�VSHFLILFLW\�RI�WKH�UHFRJQLWLRQ�RI�WKH�WH[W�LQ�8NUDLQLDQ��

8QLQYHVWLJDWHG�SDUWV�RI�JHQHUDO�PDWWHUV�GHILQLQJ�� ,Q�WKLV�DUWLFOH�WKH�LVVXH�RI�
UHFRJQLWLRQ� RI� YRLFH� LV� FRYHUHG�� 7KH� WHFKQRORJ\� RI� GHHS� OHDUQLQJ� LV� XVHG�� 5HVHDUFK�
IRFXVHV� RQ� WKH� JHQHUDWLRQ� RI� WH[W� EDVHG� RQ� YRLFH�� DV� VXFK�� DQG� WKH� XVH� RI� WKLV�
WHFKQRORJ\�LQ�UHODWLRQ�WR�WKH�8NUDLQLDQ�ODQJXDJH���

7KH� UHVHDUFK� REMHFWLYH��7KH� SXUSRVH� RI� WKLV� DUWLFOH� LV� WR� FUHDWH� D�PRGHO� WKDW�
ZLOO� ZRUN� ZLWK� 8NUDLQLDQ� ZRUGV� �LQ� WKLV� FDVH�� WKH� ZRUG� 8NUDLQLDQ� �KHOOR���� WR�
UHFRJQL]H�WKHP��DQG�WR�SXEOLVK�WUXH�WH[W�LQ�DFFRUGDQFH�ZLWK�WKH�GLFWDWLRQ��

7KH� VWDWHPHQW� RI� EDVLF� PDWHULDOV�� 7KLV� DUWLFOH� GHVFULEHV� D� PHWKRG� IRU�
JHQHUDWLQJ�WH[W�EDVHG�RQ�WKH�8NUDLQLDQ�VSHHFK��7KH�DQDO\VLV�RI�WKH�GHVFULEHG�VWDJHV�RI�
VSHHFK�UHFRJQLWLRQ�EDVHG�RQ�WKH�WHFKQRORJ\�RI�GHHS�OHDUQLQJ�LV�FDUULHG�RXW��

&RQFOXVLRQV��7KH� VWXG\� RI� YRLFH� UHFRJQLWLRQ� WHFKQRORJLHV� EDVHG� RQ� UHFXUUHQW�
QHXUDO� QHWZRUNV�� $� YRLFH� UHFRJQLWLRQ� PRGHO� IRU� 8NUDLQLDQ� ODQJXDJH� ZDV� SURSRVHG��
7KH�UHVXOWV�RI�WKH�H[SHULPHQWV�DUH�SUHVHQWHG��

.H\�ZRUGV�� UHFXUUHQW�QHXUDO�QHWZRUNV��GHHS� OHDUQLQJ��)RXULHU� WUDQVIRUPDWLRQ��
VDPSOLQJ��
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