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$EVWUDFW²� ,PEDODQFHG� GDWD� UHIHUV� WR� GDWD� ZLWK� FODVVHV� WKDW�
KDYH�H[WUHPH�PDMRULW\�DQG�PLQRULW\�GDWD��6XFK�GDWD�FDQ�OHDG�WR�
LQDFFXUDWH�UHVXOWV��7KH�GDWDVHW�XVHG�LQ�WKLV�VWXG\�FDPH�IURP�/&�
06� GDWD� RI� PHGLFLQDO� SODQWV� WKDW� KDG� SUHYLRXVO\� EHHQ� ODEHOHG�
XVLQJ�WKH�ZHEVFUDSLQJ�PHWKRG�DQG�XQEDODQFH��7KHUH�DUH�VHYHUDO�
UHVDPSOLQJ�DOJRULWKPV�WR�EDODQFH�WKH�GDWD��7KLV�VWXG\�XVHG�QHDU�
PLVV� XQGHUVDPSOLQJ� ZLWK� FRQVLGHUDWLRQ� IRU� EHLQJ� PRUH� UREXVW�
DJDLQVW�RYHUILWWLQJ��7KH�EDODQFHG�GDWD�ZDV�VSOLW�IRU�WUDLQLQJ�DQG�
WHVWLQJ�ZLWK�D�UDWLR�RI��������ZKLFK�ZLOO�EH�WHVWHG�XVLQJ�*DXVVLDQ�
1DYH� %D\HV� DQG� .�1HDUHVW� 1HLJKERUV� FODVVLILFDWLRQ� DOJRULWKPV��
7KH� UHVXOWV� VKRZHG� WKDW�1HDU�0LVV�YHUVLRQ��� VDPSOLQJ�ZLWK� WKH�
*DXVVLDQ� 1DLYH� %D\HV� DOJRULWKP� SURYLGHG� EHWWHU� DFFXUDF\� DQG��
IDVWHU�H[HFXWLRQ�WLPH��

.H\ZRUGV²LPEDODQFH� GDWD�� /&�06�� FODVVLILFDWLRQ�� PDFKLQH�
OHDUQLQJ��XQGHUVDPSOLQJ�

,�� ,1752'8&7,21�
,PEDODQFHG�GDWD� LV� GDWD�ZKHUH�RQH� FODVV� KDV� VLJQLILFDQWO\�

PRUH�REVHUYDWLRQV�FRPSDUHG�WR�WKH�RWKHU��FDXVLQJ�WKH�PDMRULW\�
FODVV� WR�EH�JLYHQ�SULRULW\� RYHU� WKH�PLQRULW\� FODVV� LQ�PDFKLQH�
OHDUQLQJ� DOJRULWKPV�� 7KH� PDMRULW\�PLQRULW\� FODVV� UDWLR� FDQ�
UHDFK����������������RU�HYHQ����������)XUWKHU�WR�ELQDU\�FODVV�
GDWD�� WKLV� LVVXH� DOVR� DIIHFWV� PXOWL�FODVV� GDWD� �PRUH� WKDQ� WZR�
FODVVHV���7KH�PDMRULW\�FODVV�LV�XVXDOO\�UHIHUUHG�WR�DV�WKH�SRVLWLYH�
ODEHO��DQG�WKH�PLQRULW\�FODVV�LV�NQRZQ�DV�WKH�QHJDWLYH�ODEHO�>�@��
7KLV�FDQ�OHDG�WR�LQDFFXUDWH�UHVXOWV��

� 7KLV�SUREOHP�LV�YHU\�LQWHUHVWLQJ�EHFDXVH�LW�PD\�EH�VHHQ�LQ�
PDQ\�FODVVLILFDWLRQ�SUREOHPV�LQ�WKH�UHDO�ZRUOG��VXFK�IUDXG��ULVN�
PDQDJHPHQW�� WKH� LGHQWLILFDWLRQ� RI� FRQWDPLQDQWV�� DQG� UHPRWH�
VHQVLQJ�>�@��,Q�DGGLWLRQ�� LW�DOVR�DULVHV�LQ�FDQFHU�GLDJQRVLV�>�@��
FRPSXWHU�QHWZRUN�VHFXULW\�>�±�@��GHWHFWLQJ�KDUG�GULYH�IDLOXUHV�
>�@�� DQG� RWKHU� ILHOGV� >�±��@�� 7KHVH� VWXGLHV� XVHG� H[LVWLQJ�
UHVDPSOLQJ� DOJRULWKPV� >�±���� ��±��@� ZLWK� WKHLU� RZQ� GDWD��
7KHUH�DUH�WZR�DOJRULWKPV�XVHG�LQ�WKDW�VWXGLHV�ZKLFK�DUH�6027(�
DQG�1HDU�0LVV�8QGHUVDPSOLQJ��

� 6027(� ZRUNV� E\� LQFUHDVLQJ� WKH� REVHUYDWLRQV� RI� WKH�
PLQRULW\�FODVV��ZKLFK�FDQ�OHDG�WR�RYHUILWWLQJ�DQG�RWKHU�LVVXHV�>���
������������@��2Q�WKH�RWKHU�KDQG��VRPH�DGYDQWDJHV�RI�WKH�QHDU�
PLVV� XQGHUVDPSOLQJ� PHWKRG� LQFOXGH� SUHYHQWLQJ� RYHUILWWLQJ��
SUHVHUYLQJ�LQIRUPDWLRQ��DGGUHVVLQJ�WKH�SUREOHP�RI�FODVVLI\LQJ�

PLQRULW\� FODVVHV�� EHLQJ� HIIHFWLYH� IRU� ODUJH� PDMRULW\� FODVVHV��
LQFUHDVLQJ� DFFXUDF\�� UHGXFLQJ� ELDV�� DQG� LPSURYLQJ� WKH�
UHSUHVHQWDWLRQ� RI� PLQRULW\� FODVVHV�� +RZHYHU�� QHDU�PLVV�
XQGHUVDPSOLQJ� DOVR� KDV� VRPH� GLVDGYDQWDJHV�� VXFK� DV� QRW�
HQVXULQJ� WKDW� WKH� VDPSOHV� OHIW� IURP� WKH�PDMRULW\�FODVV�DUH� WKH�
PRVW� UHSUHVHQWDWLYH� DQG� PD\� FDXVH� SUREOHPV� LQ� WKH� PRGHO
V�
SHUIRUPDQFH�RQ�QHZ�GDWD� >�����@��1HDU0LVV�YHUVLRQ���VHOHFWV�
WKH� WKUHH� FORVHVW� H[DPSOHV� IURP� WKH�PDMRULW\� FODVV� DQG� VNLSV�
RYHU�WKH�RQHV�ZLWK�WKH�OHDVW�DYHUDJH�GLVWDQFH�WR�WKHP��

� $V� D� UHVXOW�� WKH�1HDU0LVV� YHUVLRQ� �� VDPSOHV� VHOHFWHG� DUH�
VLPLODU� WR� FHUWDLQ� PLQRULW\� RFFXUUHQFHV�� 1HDU0LVV� Y�� VHOHFWV�
IURP� WKH� PDMRULW\� FODVV� LQVWDQFHV� ZLWK� WKH� VPDOOHVW� DYHUDJH�
GLVWDQFH�WR�WKH�WKUHH�IXUWKHVW�PLQRULW\�FODVVHV��

,Q� VLPSOH� WHUPV�� 1HDU0LVV� YHUVLRQ� �� ORRNV� IRU� PDMRULW\�
VDPSOHV�WKDW�DUH�VLPLODU�WR�DOO�PLQRULW\�VLWXDWLRQV��,Q�1HDU0LVV�
YHUVLRQ����WKHUH�DUH�N�LQVWDQFHV�RI�WKH�PDMRULW\�FODVV�VXUURXQGLQJ�
HDFK� LQVWDQFH� RI� WKH� PLQRULW\� FODVV�� )RU� HDFK� PLQRULW\�
RFFXUUHQFH�� D� FRQVLGHUDEOH� QXPEHU� RI� WKH� QHDUHVW� PDMRULW\�
VDPSOHV�DUH�SLFNHG�>������@��

�
)LJ�����8QEDODQFHG�/&06�GDWD�RI�PHGLFLQDO�SODQWV�

���
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7KLV� VWXG\� XVHG� D� GDWDVHW� IURP�/&�06� GDWD� RI�PHGLFLQDO�
SODQWV�WKDW�KDG�EHHQ�ODEHOHG�XVLQJ�WKH�ZHEVFUDSLQJ�WHFKQLTXH�LQ�
SUHYLRXV�VWXGLHV�>������@��7KLV�GDWDVHW�FRQVLVWV�RI���������URZV�
ZLWK���FROXPQV��7KLV�GDWDVHW�LV�SUHSDUHG�IRU�VXSHUYLVHG�OHDUQLQJ��
7KH� ODEHO� XVHG� LV� D� ELQDU\� ODEHO�� 7KLV� GDWDVHW� LV� XQEDODQFHG�
EHFDXVH�WKHUH�LV�D�ODEHO������ZKLFK�LV�D�PLQRULW\��DV�VKRZQ�LQ�)LJ��
���7KLV�PDNHV�PDFKLQH� OHDUQLQJ�UHVXOWV� LQDFFXUDWH��7KLV�VWXG\�
ZLOO�XVH�WKH�1HDU�0LVV�8QGHUVDPSOLQJ�DOJRULWKP�WR�KDQGOH�GDWD�
LPEDODQFHV��$V�D�WHVW��VXSHUYLVHG�PDFKLQH�OHDUQLQJ�ZLOO�EH�XVHG�
XVLQJ� WKH� *DXVVLDQ� 1DYH� %D\HV� DQG� .�1HDUHVW� 1HLJKERUV�
DOJRULWKPV�� 7KH� XVH� RI� WKHVH� WZR� DOJRULWKPV� LV� LPSRUWDQW�
EHFDXVH�WKH\�DUH�YHU\�DIIHFWHG�E\�XQEDODQFHG�GDWD��

,,�� /,7(5$785(�5(9,(:�
7KH�GDWD�XVHG�LQ�WKLV�UHVHDUFK�RULJLQDWHG�IURP�WKH�ZRUN�RI�

6LDQLSDU�HW�DO��>�����@��ZKR�REWDLQHG�WKHLU�/&�06�GDWD�XVLQJ�
WXEHU�VHFWLRQV��7KH�PXWDQW�SODQW�RXWSHUIRUPHG�WKH�UHJXODU�SODQW�
LQ� WKLV� H[SHULPHQW�� :KHQ� SURFHVVHG� XVLQJ� WKH� GDWD� ODEHOLQJ�
HPSOR\HG� LQ� SULRU� VWXGLHV� >���� ��@�� WKLV� GDWD� \LHOGV� RSSRVLWH�
RXWFRPHV��7KHUH�DUH�VHYHUDO�PHWKRGV�IRU�LQWHJUDWLQJ�WKH�GDWD��
8VLQJ�YDULRXV�GDWD�EDODQFLQJ�WHFKQLTXHV��%DJXL�HW�DO��FRQFOXGH�
WKDW� XQGHUVDPSOLQJ� VKRUWHQV� WUDLQLQJ� WLPH� DQG� RYHUVDPSOLQJ�
OHQJWKHQV� LW�� RYHUVDPSOLQJ� DQG� XQGHUVDPSOLQJ� ERWK�
VLJQLILFDQWO\�LPSURYH�UHFDOO�ZKHQ�WKH�GDWD�LV�KLJKO\�XQEDODQFHG��
DQG�UHVDPSOLQJ�KDV�OLWWOH�HIIHFW�LI�WKH�GDWD�LV�QRW�YHU\�EDODQFHG�
>�@�� 8QHYHQ� GDWD�� DFFRUGLQJ� WR� +DL[LDQJ� HW� DO��� ZLOO� LPSDFW�
FODVVLILFDWLRQ�UHVXOWV�VLQFH�LW�FDXVHV�ELDV��7KH�PLQRULW\�FODVV�FDQ�
FDXVH� ELDV�� ZKLFK� LV� NQRZQ� DV� QRLVH� >�@�� -RKQVRQ� HW� DO��
GHPRQVWUDWHG� WKLV� ZKHQ� LQYHVWLJDWLQJ� GHHS� OHDUQLQJ� LVVXHV�
XVLQJ�XQEDODQFHG�GDWD�>�@��7DQLPRWR�HW�DO��FODLPHG�WKDW�WKH�1HDU�
0LVV� WHFKQLTXH� FDQ� LPSURYH� FODVVLILFDWLRQ� E\� GHFUHDVLQJ� WKH�
PDMRULW\� VDPSOH� VL]H� ZKLOH� UHWDLQLQJ� GDWD� LQIRUPDWLRQ� >��@��
7KH\� VKRZ� KRZ� WKH� 1HDU� 0LVV� WHFKQLTXH� HQKDQFHV�
FODVVLILFDWLRQ� DOJRULWKP�SHUIRUPDQFH�RQ�XQEDODQFHG�GDWD� VHWV�
LQFOXGLQJ� PHGLFDO� DQG� QHWZRUN� VHFXULW\� GDWDVHWV�� >��@�� 7KH�
SUREOHP�RI�SV\FKRORJLFDO�GDWD��DFFRUGLQJ�WR�5HNKD�HW�DO���LV�D�
FRPSOH[�DQG�WRXJK�WRSLF�LQ�PDFKLQH�OHDUQLQJ��7KH\�FRQFOXGHG�
WKDW� WKHUH� DUH� QXPHURXV� XQVROYHG� TXHVWLRQV� DQG� QXPHURXV�
DYHQXHV�IRU�IXWXUH�UHVHDUFK�RQ�KRZ�WR�DGGUHVV�WKH�SUREOHP�RI�
GDWD� LQHTXDOLW\� >��@�� 6HYHUDO� VWXGLHV� >�����@� FRPSDUHG� WKH�
UHVXOWV�RI�1DLYH�%D\HV�DQG�.�1HDUHVW�1HLJKERUV�FODVVLILFDWLRQ�
WHFKQLTXHV�� 6DIUL� HW� DO�� XVHG� 1DYH� %D\HV� ZLWK� .�1HDUHVW�
1HLJKERUV�WR�LPSURYH�DFFXUDF\�>��@��1DYH�%D\HV�LV�IUHTXHQWO\�
HPSOR\HG� GXH� RI� LWV� FRPSHWLWLYH� DFFXUDF\� DQG� SURFHVVLQJ�
HFRQRP\�� DFFRUGLQJ� WR� $QDQG� HW� DO�� >��@�� %DVHG� RQ� WKHVH�
FRQVLGHUDWLRQV�� WKLV� VWXG\� ZLOO� FRPSDUH� WKH� WZR� DSSURDFKHV�
XVLQJ� GDWD� WKDW� KDV� EHHQ� EDODQFHG� E\� XQGHUVDPSOLQJ� 1HDU�
0LVVHV��

7KH�1DLYH�%D\HV�>��@�PRGHO�LV�VLPSOH�WR�GHYHORS�DQG�PD\�
EH�DSSOLHG�WR�D�ZLGH�UDQJH�RI�GDWD�VHWV��1DLYH�%D\HV�FDQ�KDQGOH�
H[WUHPHO\� FRPSOH[� FODVVLILFDWLRQ� SURFHGXUHV��2XU� K\SRWKHVLV�
�K��LQ�WKH�FODVVLILFDWLRQ�MRE�FRXOG�EH�WKH�FODVV�WR�EH�DOORFDWHG�WR�
WKH�QHZ�GDWD�LQVWDQFH��G�%DVHG�RQ�RXU�SULRU�LQIRUPDWLRQ��ZH�FDQ�
GHWHUPLQH�WKH�SUREDELOLW\�RI�D�K\SRWKHVLV�XVLQJ�%D\HV
�WKHRUHP��
7KH�IROORZLQJ�LV�DQ�LOOXVWUDWLRQ�RI�%D\HV
�WKHRUHP��

 3�K_G�� ��3�G_K��
�3�K����S�G�   (1) 

3�K_G��UHSUHVHQWV�WKH�OLNHOLKRRG�WKDW�K\SRWKHVLV�K�ZLOO�DULVH�
IURP�GDWD�G��,I�K\SRWKHVLV�K�LV�WUXH��3�G_K��UHIOHFWV�WKH�FKDQFH�
WKDW�GDWD�G�H[LVWV��3�K��GHQRWHV�WKH�OLNHOLKRRG�WKDW�K\SRWKHVLV�K�
LV�FRUUHFW�UHJDUGOHVV�RI�WKH�GDWD��7KH�JRDO�RI�RXU�MRE��DV�ZH�FDQ�
VHH�� LV� WR�HVWLPDWH�WKH�IXWXUH�OLNHOLKRRG�3�K_G��JLYHQ�WKH�SULRU�
SUREDELOLW\�3�K��DQG�WKH�LQSXWV�3�G��DQG�3�G_K���,W�LV�SRVVLEOH�WR�
FRPSRVH��

� 0$3�K�� �PD[�3�K_G���� ����

� RU�

� 0$3�K�� �PD[��3�G_K��
�3�K�����3�G��� ����

� RU�

� 0$3�K�� �PD[�3�G_K��
�3�K��� ����

3UREDELOLWLHV� FDQ� EH� GHILQHG� XVLQJ� 3�G��� WKH� QRUPDOL]HG�
WHUP��:H�PD\�GLVUHJDUG�LW�EHFDXVH�LW�LV�D�FRQVWDQW�DQG�RQO\�XVH�
LW� WR� QRUPDOL]H� LI� ZH� DUH� RQO\� LQWHUHVWHG� LQ� WKH� PRVW� OLNHO\�
K\SRWKHVLV��,I�RXU�WUDLQLQJ�GDWD�KDV�WKH�VDPH�QXPEHU�RI�VDPSOHV�
IURP�HDFK�FODVV��WKH�SUREDELOLW\��3�K���IRU�HDFK�FODVV�ZLOO�EH�WKH�
VDPH��:H�PD\�UHPRYH�WKLV�FRPSRQHQW�EHFDXVH�LW�LV�D�FRQVWDQW�
LQ�WKH�HTXDWLRQ��UHVXOWLQJ�LQ�WKH�IRUPXOD������

� 0$3�K�� �PD[�3�G_K�� ����

� ݀ሺݔǡ ሻݕ ൌ ඥσ ሺݔ௜ െ ௜ሻଶ௡ݕ
௜ୀଵ � ����

.�1HDUHVW�1HLJKERUV�KDV�WKH�VLPSOHVW�DSSURDFK�LQ�VWDWLVWLFDO�
FODVVLILFDWLRQ�DQG�LV�DOVR�WKH�VPDUWHVW�WHFKQLTXH�HYHU�GLVFRYHUHG��
7KH� GDWD� IHHGHU� �(XFOLGHDQ� HTXDWLRQ�� ZLOO� EH� WUDLQHG� LQWR� DQ�
DOJRULWKP� LQ� WKLV�ZD\��'DWD� VHWV�FDQ�EH�JDWKHUHG� IURP�FODVVHV�
WKDW�KDYH�EHHQ�VHW�XS�WR�EH�XVHG�DV�WUDLQLQJ�GDWD��7KH�(XFOLGHDQ�
HTXDWLRQ�LV�XVHG�WR�GHWHUPLQH�WKH�GLVWDQFH�EHWZHHQ�WKH�WHVW�DQG�
WUDLQLQJ� GDWD� SRLQWV�� ZKHUH� L� GHQRWHV� WKH� DWWULEXWH� YDOXH� DQG�
VSHFLILHV�WKH�QXPEHU�RI�DWWULEXWH�GLPHQVLRQV�>��@��

,,,��0(7+2'�
7KH�GDWDVHW� WKDW�KDV�EHHQ�REWDLQHG�IURP�SUHYLRXV�UHVHDUFK�

>������@� LV�YLVXDOL]HG� VR� WKDW� LW� LV�ZHOO� VHHQ� WKDW� WKH�GDWDVHW� LV�
XQEDODQFHG�GDWD�� DV� VKRZQ� LQ�)LJ�����7KLV�GDWDVHW� LV�EDODQFHG�
ZLWK�WKH�1HDU�0LVV�8QGHUVDPSOLQJ�DOJRULWKP�YHUVLRQV���DQG����
7KH� GDWD� GLVWULEXWLRQ� LV� LOOXVWUDWHG� XVLQJ� WKH� UHVXOWV�� 7KH� GDWD�
EDODQFH�LV�WKHQ�VHSDUDWHG�LQWR�WUDLQLQJ�DQG�WHVWLQJ�GDWD�LQ�D�������
UDWLR��7UDLQLQJ�GDWD�LV�WHVWHG�ZLWK�*DXVVLDQ�1DLYH�%D\HV�DQG�.�
1HDUHVW� 1HLJKERUV� PDFKLQH� OHDUQLQJ� DOJRULWKPV� WR� REWDLQ� D�
PRGHO��7KLV�PRGHO� LV� WKHQ� WHVWHG�ZLWK� WHVW�GDWD��7KLV� WHVW�ZLOO�
LQYROYH�WKH�FRQIXVLRQ�PDWUL[�WR�VHH�DFFXUDF\��SUHFLVLRQ��UHFDOO��
DQG�)��VFRUH��7KLV� UHVHDUFK�PHWKRG� LV� VKRZQ� LQ� )LJ�� ���1HDU�
0LVV�YHUVLRQ���ZDV�QRW�XVHG�EHFDXVH� LW�ZDV�QRW� VXFFHVVIXO� LQ�
REWDLQLQJ� VDPSOLQJ�� 7KLV� LV� GXH� WR� WKH� OLPLWHG� FRPSXWHU¶V�
PHPRU\�XVHG��

���
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)LJ�����5HVHDUFK�0HWKRG�

,9��5(68/76�$1'�',6&866,216�
$IWHU�EDODQFLQJ�WKH�GDWD��WKH�QXPEHU�RI�GDWDVHWV�GHFUHDVHV�

IURP���������URZV�WR��������URZV�XVLQJ�WKH�1HDU�0LVV�YHUVLRQ�
��DQG�YHUVLRQ���DOJRULWKPV��,QGHHG��WKHUH�LV�D�UHGXFWLRQ�LQ�WKH�
WRWDO� DPRXQW� RI� GDWD� QHHGHG� WR� JHW� EDODQFHG� GDWD�� 7KH�
YLVXDOL]DWLRQ� RI� WKH� XQEDODQFHG� GDWD� GLVWULEXWLRQ� LV� VKRZQ� LQ�
)LJ�����)LJ����VKRZV�D�YLVXDOL]DWLRQ�RI�EDODQFHG�GDWD�GLVWULEXWLRQ�
XVLQJ�1HDU�0LVV�YHUVLRQ����ZKLOH�)LJ����VKRZV�D�YLVXDOL]DWLRQ�
RI�EDODQFHG�GDWD�GLVWULEXWLRQ�XVLQJ�1HDU�0LVV�YHUVLRQ����

%DODQFHG� GDWD� XVLQJ� 1HDU� 0LVV� YHUVLRQ� �� VKRZV� D� PRUH�
XQLIRUP� GLVWULEXWLRQ� RI� PDMRULW\� DQG� PLQRULW\� GDWD� WKDQ�
EDODQFHG�GDWD�XVLQJ�1HDU�0LVV�YHUVLRQ���7KLV�VKRZV�WKDW�1HDU�
0LVV� YHUVLRQ� �� VHHPV� WR� EH� EHWWHU� EHFDXVH� WKH� VDPSOH�
GLVWULEXWLRQ�EHFRPHV�HYHQ��

*DXVLDQ� 1DLYH� %D\HV� DQG� .�1HDUHVW� 1HLJKERUV� DUH� WKHQ�
XVHG� WR� PRGHO� WKH� EDODQFHG� GDWD� LQ� RUGHU� WR� GHWHUPLQH� WKH�
DFFXUDF\�� SUHFLVLRQ�� UHFDOO�� DQG� )��VFRUH�� 7KH� JHQHUDWHG�
FRQIXVLRQ�PDWUL[�LV�XVHG�DV�WKH�EDVLV�IRU�FDOFXODWLQJ�DFFXUDF\��
SUHFLVLRQ��UHFDOO��DQG�WKH�)��VFRUH��

7$%/(�,��� 5(68/76�

� *DXVVLDQ�1DwYH�%D\HV� .�1HDUHVW�1HLJKERUV�
1HDU�0LVV�
YHUVLRQ���

1HDU�0LVV�
YHUVLRQ���

1HDU�0LVV�
YHUVLRQ���

1HDU�0LVV�
YHUVLRQ���

$FFXUDF\� ������ ������ ������ ������
3UHFLVLRQ� ������ ������ ����� ������
5HFDOO� ������ ������ ������ ������
)��6FRUH� ������ ������ ������ ������

3URFHVV�7LPH� ������ ������ ������ ������
�

� � .�1HDUHVW� 1HLJKERUV� XVHV� RSWLPDO� N�� ZLWK� YDOXH� RI�
�����ZKLFK�LV�WKH�VTXDUH�URRW�RI�WKH�DPRXQW�RI�GDWD�WKDW�LV�DOUHDG\�
EDODQFHG��7DEOH���VKRZV�WKH�H[SHULPHQWDO�RXWFRPHV��

� )URP�WDEOH���FDQ�EH�VHHQ�WKDW�WKH�1HDU�0LVV�YHUVLRQ���WHVWHG�
ZLWK� *DXVVLDQ� 1DwYH� %D\HV� KDV� D� EHWWHU� DFFXUDF\� RI� ����
FRPSDUHG� WR� WKDW� WHVWHG� ZLWK� .�1HDUHVW� 1HLJKERUV� ZKLFK� LV�
�����/LNHZLVH��WKH�)��1HDU�0LVV�YHUVLRQ���VFRUH�ZLWK�*DXVVLDQ�
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FRPSDUHG�WR�.�1HDUHVW�1HLJKERUV��ZKLFK�LV�������VHFRQGV��7KLV�
LV� LQ� DFFRUGDQFH� ZLWK� WKH� RSLQLRQ� RI� $QDQG� HW� DO� WKDW� 1DwYH�
%D\HV�KDV�FRPSXWDWLRQDO�HIILFLHQF\�>��@���
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7KH� /&�06� GDWD� RI� PHGLFLQDO� SODQWV� LV� XVHG� LQ� WKLV�

LQYHVWLJDWLRQ�� ,W�PXVW� EH� EDODQFHG� EHFDXVH� LW� LV� QRW� FXUUHQWO\�
EDODQFHG��7KH� WZR�PHWKRGV� WKDW�ZHUH�VHOHFWHG�DUH�1HDU�0LVV�
YHUVLRQV���DQG����ZLWK�WKH�XQGHUVDPSOLQJ�WHFKQLTXH��ZKLFK�LV�
PRUH� UHVLVWDQW� WR� RYHUILWWLQJ�� EHLQJ� WDNHQ� LQWR� FRQVLGHUDWLRQ��
1HDU�0LVV�YHUVLRQ���ZDV�QRW�XVHG�EHFDXVH�LW�IDLOHG�WR�JHQHUDWH�
VDPSOLQJ��7KLV�LV�GXH�WR�WKH�OLPLWDWLRQV�RI�WKH�GHYLFHV�XVHG��

)RU�WHVW�WKH�VDPSOLQJ��*DXVVLDQ�1DLYH�%D\HV�DQG�.�1HDUHVW�
1HLJKERUV� DOJRULWKPV� DUH� XVHG� ZLWK� FRQVLGHUDWLRQ� RI� WKHLU�
SRSXODULW\�DQG�HDVH�RI�XVH��

7KH�UHVXOWV�RI�WKLV�VWXG\� LQGLFDWH� WKDW�1HDU�0LVV�YHUVLRQ���
WHVWHG�ZLWK�*DXVVLDQ�1DLYH�%D\HV�LV�EHWWHU�LQ�WHUPV�RI�DFFXUDF\�
DQG�H[HFXWLRQ�WLPH�WKDQ�WHVWHG�ZLWK�.�1HDUHVW�1HLJKERUV���

7KLV�UHVHDUFK�UDLVHV�D�QHZ�SUREOHP�ZLWK�1HDU�0LVV�YHUVLRQ�
���ZKLFK�KDV�D�PRUH�HYHQ�GLVWULEXWLRQ�EXW�SRRU�DFFXUDF\��HYHQ�
WKRXJK�WKH�H[HFXWLRQ�WLPH�LV�IDVWHU��:H
OO�EH�ZRUNLQJ�RQ�WKLV�LQ�
WKH�IXWXUH��DORQJ�ZLWK�FRQGXFWLQJ�WKH�H[SHULPHQW�ZLWK�GLIIHUHQW�
FODVVLILFDWLRQ�V\VWHPV��
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