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LQ�1HXUDO� ,QIRUPDWLRQ�� 3URFHVVLQJ� 6\VWHPV�� YROXPH� ���� SDJHV� ���±�����&DPEULGJH��
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�� /�-�3�� YDQ� GHU� 0DDWHQ�� $FFHOHUDWLQJ� W�61(� XVLQJ� 7UHH�%DVHG� $OJRULWKPV��
-RXUQDO�RI�0DFKLQH�/HDUQLQJ�5HVHDUFK����2FW�������������������3')�

�� +\XQVRR� .LP�� +DHVXQ� 3DUN�� DQG� +RQJ\XDQ� =KD�� 'LVWDQFH� 3UHVHUYLQJ�
'LPHQVLRQ� 5HGXFWLRQ� IRU� 0DQLIROG� /HDUQLQJ� 3URFHHGLQJV� RI� WKH� ����� 6,$0�
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7DUJHW� VHWWLQJ�� 3HRSOH� DUH� SULPDULO\� ORRNLQJ� IRU� RSSRUWXQLWLHV� WR� VLPSOLI\� WKH�
SUHVHQWDWLRQ�RI�GDWD�ZLWKRXW�ORVLQJ�VRPH�LPSRUWDQW�LQIRUPDWLRQ��7KLV�DUWLFOH�LV�GHYRWHG�WR�
RQH�RI�WKH�UHODWLYHO\�\RXQJ�DOJRULWKPV��ZKLFK�TXLWH�ZHOO�FRSHV�ZLWK�SUREOHPV�RI�WKLV�W\SH��

)RUPXODWLRQ� RI� WKH� SUREOHP�� 'HVSLWH� WKH� IDFW� WKDW� WKH� W�61(� DOJRULWKP� KDV�
SURYHQ�LWVHOI�ZHOO�LQ�WKH�ILHOG�RI�PDFKLQH�OHDUQLQJ�DQG�GDWD�DQDO\VLV��LW�QHYHUWKHOHVV�KDV�
FHUWDLQ�GLVDGYDQWDJHV�WKDW�DUH�WU\LQJ�WR�EH�UHVROYHG�LQ�WKLV�DUWLFOH��

$FWXDO� VFLHQWLILF� UHVHDUFKHV� DQG� LVVXHV� DQDO\VLV�� ,Q� UHFHQW� \HDUV�� WKHUH� DUH�
PRUH� DUWLFOHV� GHYRWHG� WR� YDULRXV� PRGLILFDWLRQV� RI� WKH� W�61(� DOJRULWKP�� EXW�PRVW� RI�
WKHVH�VWXGLHV�DUH�DLPHG�DW�LQFUHDVLQJ�WKH�VSHHG�RI�WKLV�DOJRULWKP��VLQFH�LW�KDV�RQH�RI�WKH�
JUHDWHVW� GLIILFXOWLHV� DPRQJ� FRPSHWLWRUV�� 0RVW� RI� WKH� RWKHU� GLVDGYDQWDJHV� RI� WKLV�
DOJRULWKP�DUH�QRW�VXIILFLHQWO\�VWXGLHG�DW�SUHVHQW��

8QLQYHVWLJDWHG� SDUWV� RI�JHQHUDO�PDWWHUV� GHILQLQJ��7KLV� DUWLFOH� LV�GHYRWHG� WR�
WKH�VWXG\�RI� WKH�SRWHQWLDO�RI� LPSURYLQJ� WKH� W�61(�DOJRULWKP�GXH� WR� WKH�SRVVLELOLW\�RI�
XVLQJ� LQIRUPDWLRQ� DERXW� WKH� PDUNXS� DQG� FRPSRVLWLRQ� RI� WKH� VDPSOH�� DV� ZHOO� DV� WKH�
DELOLW\� WR� DGG� QHZ� SRLQWV� LQ� WKH� VDPSOH� WR� LPSURYH� WKH� YLVXDO� UHVXOW� ZLWKRXW�
UHFDOFXODWLQJ�DOO�FRRUGLQDWHV��

7KH�UHVHDUFK�REMHFWLYH��0RGLI\�WKH�W�61(�DOJRULWKP�DQG�DQDO\]H�LWV�WHVWLQJ��
*HQHUDO�PRGHO�VWUXFWXUH��8VXDOO\�LQ�PDFKLQH�OHDUQLQJ��ZH�GHDO�ZLWK�UDWKHU�KLJK�

GLPHQVLRQDO� GDWD� VDPSOHV�� EHFDXVH� YHU\� RIWHQ� WKH� DQDO\VLV� RI� GDWD� LV� FDUULHG� RXW�
VLPXOWDQHRXVO\�ZLWK�UHVSHFW�WR�PDQ\�SDUDPHWHUV�DQG�LW�LV�LPSRVVLEOH�WR�DYRLG�WKLV�LQ�WKH�HUD�
RI�WHFKQLFDO�GHYHORSPHQW��%XW�DW�WKH�VDPH�WLPH��ZH�ZDQW�WR�VRPHKRZ�ORRN�DW�WKHVH�GDWD��
XQGHUVWDQG�KRZ�WKH\�DUH�DUUDQJHG��ZKDW�DUH�WKH�LQWHUUHODWLRQVKLSV�WKHUH��ZKLFK�IHDWXUHV�DUH�
LPSRUWDQW�� DQG�ZKLFK� �� QR�� KRZ� WKH� FODVVHV� UHODWH� WR� HDFK� RWKHU�� 7KHUH� LV� D� IDLUO\� ODUJH�
QXPEHU� RI� DOJRULWKPV� WKDW� KHOS� WR� FDUU\� RXW� D� FHUWDLQ� FKDUDFWHULVWLF� RI� WKH� GDWD� ZLWKRXW�
GLPLQLVKLQJ�WKH�GLPHQVLRQ��EXW�VXFK�GDWD�DUH�KDUGO\�SHUFHLYHG�E\�D�SHUVRQ��VLQFH�ZH�FDQ�QRW�
WKLQN� LQ� PRUH� WKDQ� �� GLPHQVLRQV��,� ZRXOG� OLNH� WR� GLVSOD\� WKH� HQWLUH� VDPSOH� LQ� WZR�
GLPHQVLRQDO� RU� WKUHH�GLPHQVLRQDO� VSDFH� VR� WKDW� DOO� WKH� UHJXODULWLHV� LQ� WKH� GDWD�� DOO� WKHLU�
VWUXFWXUH��ZHUH� LPPHGLDWHO\� YLVLEOH�� )RU� H[DPSOH�� LI� WKH� FODVVHV� DUH� VWURQJO\�PL[HG�ZLWK�
HDFK�RWKHU��VRPH�FODVVHV�DUH�DOORFDWHG�DQG�WKH\�FDQ�EH�ZHOO�VHSDUDWHG�IURP�WKH�UHVW��WKDW�LV�WR�
KROG� WKH�SURFHVV�RI� FOXVWHUL]DWLRQ��$FWXDOO\�� WKLV� LV� WKH�ZD\�ZH�FRPH� WR� WKH� WDVN�RI�GDWD�
YLVXDOL]DWLRQ�� WKLV� LV� D� VSHFLDO� FDVH� RI� D� QRQOLQHDU� GHFUHDVH� LQ� GLPHQVLRQDOLW\�� ZKHQ� WKH�
GLPHQVLRQ�RI�WKH�VSDFH�LQ�ZKLFK�ZH�WU\�WR�GHVLJQ�RXU�VDPSOH�LV���RU���7R�GDWH��RQH�RI�WKH�
PRVW�SRSXODU�DSSURDFKHV� WR�VROYLQJ�VXFK�D� WDVN�FODVV� LV� WKH�XVH�RI� WKH� W�61(�PHWKRG��W�
GLVWULEXWHG�VWRFKDVWLF�QHLJKERU�HPEHGGLQJ���

&RQFOXVLRQV��$IWHU� DQDO\]LQJ� WKH� UHVXOWV� LW� FDQ� EH� FRQFOXGHG� WKDW� WKH� JLYHQ�
PRGLILFDWLRQ�RI�WKH�DOJRULWKP��DW�WKH�PRPHQW��KDV�D�IDLUO\�JRRG�UHVXOW�IRU�RQO\�D�VPDOO�
DPRXQW� RI� GDWD��:KHQ� LQSXW� SDUDPHWHUV� DUH� ODUJH�� WKH� UHVXOW� LV� QRW� YHU\� FOHDU�� LW� LV�
LPSRVVLEOH� WR� LPPHGLDWHO\� VHH� D� FOHDU� FOXVWHULQJ� RI� REMHFWV�� DQG� DFFRUGLQJO\�� LW� LV�
LPSRVVLEOH�WR�FRQGXFW�D�TXDOLWDWLYH�DQDO\VLV�RI�GDWD��

.H\�ZRUGV��PDFKLQH�OHDUQLQJ��FOXVWHULQJ��GLPLQLVKLQJ�RI�WKH�GLPHQVLRQ�RI�WKH�
VDPSOH�RI�WUDLWV��GDWD�YLVXDOL]DWLRQ��W�61(�DOJRULWKP�
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