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0/66�PHDVXUHPHQWV��D�FRPSDULVRQ�RI�PDQXDO�DQG�RQOLQH�

UHDGLQJV�
�
7KH�PL[HG�OLTXRU�LQ�DHUDWLRQ�EDVLQV�KDV�KLVWRULFDOO\�EHHQ�PRQLWRUHG�DQG�
FRQWUROOHG�E\�WDNLQJ�SHULRGLF�³JUDE�VDPSOHV´�RI�WKH�PL[HG�OLTXRU��UXQQLQJ�
WKH�VDPSOH�WKURXJK�D�ILOWHU��GU\LQJ�WKH�UHVLGXH�OHIW�RQ�WKH�ILOWHU��DQG�WKHQ�
ZHLJKLQJ���,Q�WKH�����¶V��RQOLQH�LQVWUXPHQWDWLRQ�ZDV�LQWURGXFHG�WR�
FRQVWDQWO\�PRQLWRU��DQG�WKHRUHWLFDOO\�FRQWURO��WKH�0/66�FRQFHQWUDWLRQ�LQ�
DHUDWLRQ�EDVLQV���7KH�LGHD�ZDV�WKDW�E\�NQRZLQJ�WKH�0/66�FRQFHQWUDWLRQ�RQ�D�
FRQWLQXRXV�EDVLV��WKH�UHWXUQ�DFWLYDWHG�VOXGJH�IORZV�FRXOG�EH�RSWLPL]HG�WR�
PDLQWDLQ�D�FRQVWDQW�ORDG�HYHQ�GXULQJ�YDULDWLRQV�LQ�LQIOXHQW�IORZ�DQG�ORDG��
�
7KH�6WDQGDUG�0HWKRGV�IRU�WKH�([DPLQDWLRQ�RI�:DWHU�DQG�:DVWHZDWHU�OLVWV�
VL[�GLIIHUHQW�PHWKRGV�IRU�GHWHUPLQLQJ�VROLGV�FRQFHQWUDWLRQ���$OO�RI�WKH�
PHWKRGV�UHTXLUH�WKDW�D�VDPSOH�EH�GULHG�DW�D�VSHFLILF�WHPSHUDWXUH�IRU�D�SHULRG�
RI�WLPH�WKDW�ZLOO�HQVXUH�WKDW�WKH�ZDWHU�LQ�WKH�VDPSOH�KDV�HYDSRUDWHG���7KLV�
WLPH�SHULRG�LV�GHWHUPLQHG�E\�ZHLJKLQJ�WKH�VDPSOH�QXPHURXV�WLPHV�DQG�
FRPSDULQJ�WKH�UHDGLQJV�XQWLO�WKHUH�LV�QR�FKDQJH�LQ�WKH�ZHLJKW�RI�WKH�VDPSOH���
$W�WKDW�SRLQW�WKH�VDPSOH�LV�ZHLJKHG�DQG�WKH�FDOFXODWLRQ�IRU�VROLGV�LV�PDGH�
XVLQJ�D�IRUPXOD�WKDW�WDNHV�LQWR�DFFRXQW�WKH�WRWDO�YROXPH�RI�WKH�VDPSOH��
�
)RU�H[DPSOH��D�����PO�VDPSOH�LV�SXOOHG�DQG�WKHQ�ILOWHUHG�WKURXJK�D�JODVV�
ILEHU�ILOWHU�GLVN���7KH�ILOWHU�GLVN�LV�WKHQ�SODFHG�LQ�DQ�RYHQ�DQG�GULHG���$IWHU�
WKH�VDPSOH�KDV�FRPSOHWHO\�GULHG�WKH�ILOWHU�GLVN�LV�UHPRYHG�IURP�WKH�RYHQ�DQG�
ZHLJKHG���7KH�ZHLJKW�RI�WKH�ILOWHU�GLVN�LV�VXEWUDFWHG�IURP�WKH�WRWDO�ZHLJKW���,I�
WKH�FDOFXODWHG�ZHLJKW�RI�WKH�VDPSOH�LV�����PJ��DIWHU�VXEWUDFWLQJ�WKH�ZHLJKW�
RI�WKH�ILOWHU�GLVN��WKHQ�WKH�WRWDO�VXVSHQGHG�VROLGV�ZRXOG�HTXDO������PJ�O���
7KLV�QXPEHU�LV�UHDFKHG�E\�VLPSO\�PXOWLSO\LQJ�WKH�FDOFXODWHG�ZHLJKW�E\�WKH�
VDPH�IDFWRU�XVHG�WR�EULQJ�WKH�VDPSOH�YROXPH�XS�WR�RQH�OLWHU������PO�[���� ���
OLWHU�������PJ�[���� ������PJ���
�
7KLV�PDQXDO��JUDE�VDPSOH�PHWKRG�RI�GHWHUPLQLQJ�VROLGV�FRQFHQWUDWLRQ�KDV�D�
FRXSOH�RI�GUDZEDFNV�ZKHQ�YLHZHG�ZLWK�DQ�H\H�WRZDUGV�FRQWUROOLQJ�WKH�
0/66�LQ�WKH�DHUDWLRQ�EDVLQ���7KH�ILUVW�LVVXH�LV�WKH�IDFW�WKDW�WKH�UHVXOW�LV�
GHWHUPLQHG�KRXUV�DIWHU�WKH�VDPSOH�ZDV�WDNHQ��LQ�VRPH�FDVHV�WKH�UHVXOWV�DUH�
QRW�NQRZQ�XQWLO�WKH�QH[W�GD\��7R�FRQWURO�WKH�SURFHVV�XVLQJ�WKLV�GDWD�WKH�
DVVXPSWLRQ�KDV�WR�EH�PDGH�WKDW�WKH�VROLGV�FRQFHQWUDWLRQ�LV�HLWKHU�XQFKDQJHG�
IURP�WKH�WLPH�RI�PHDVXUHPHQW�RU�WKDW�WKH�IDFLOLW\�NQRZV�WKH�UHODWLRQVKLS�RI�
VROLGV�FRQFHQWUDWLRQ�RYHU�WLPH���,Q�D�FORVHG��PXQLFLSDO�WUHDWPHQW�SODQW�LW�LV�
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SRVVLEOH�WR�URXJKO\�FRQWURO�WKH�0/66�FRQFHQWUDWLRQ�E\�PDNLQJ�HLWKHU�RI�WKH�
DERYH�WZR�DVVXPSWLRQV���7KH�LQIOXHQW�IORZ�DQG�ORDGLQJ�WR�D�FORVHG��
PXQLFLSDO�WUHDWPHQW�V\VWHP�ZRXOG�QRW�EH�DIIHFWHG�E\�D�UDLQ�HYHQW�RU�
LQGXVWULDO�GLVFKDUJH�WKHUHE\�HOLPLQDWLQJ�WKH�WZR�PRVW�FRPPRQ�XSVHW�
FRQGLWLRQV��
�
8QIRUWXQDWHO\��PRVW�WUHDWPHQW�V\VWHPV�DUH�FRPELQHG�DQG�GR�KDYH�DQ�
LQGXVWULDO�FRPSRQHQW�PL[HG�ZLWK�WKH�PXQLFLSDO�ZDVWH���$�FRPELQHG�
WUHDWPHQW�V\VWHP�VLPSO\�PHDQV�WKDW�UDLQ�UXQ�RII�LV�WUHDWHG�WKH�VDPH�DV�
ZDVWHZDWHU���,W�LV�QRW�XQFRPPRQ�IRU�WKH�IORZ�WR�D�SODQW�WR�GRXEOH�GXULQJ�D�
UDLQ�HYHQW���$V�WKH�IORZ�LQWR�WKH�SODQW�LQFUHDVHV�WKH�VROLGV�FRQFHQWUDWLRQ�LQ�
WKH�LQIOXHQW�ZLOO�W\SLFDOO\�GHFUHDVH�GXH�WR�GLOXWLRQ���7KLV�LQ�WXUQ�ZLOO�GLOXWH�
WKH�0/66�FRQFHQWUDWLRQ�LI�WKH�IORZ�RI�UHWXUQ�DFWLYDWHG�VOXGJH�LV�QRW�
DGMXVWHG��+RZ�PXFK�GLOXWLRQ�RFFXUV�FDQ�EH�GLIILFXOW�WR�SUHGLFW�WKHUHE\�
PDNLQJ�DGMXVWPHQWV�WR�WKH�5$6�GXULQJ�VXFK�DQ�HYHQW�DQ�HGXFDWHG�JXHVV�DW�
EHVW���
�
$�VHFRQG�FRQVLGHUDWLRQ�LQ�WDNLQJ�JUDE�VDPSOHV�IRU�ODE�DQDO\VLV�LV�WKDW�WKH�
ZKROH�SURFHVV�LV�YHU\�WLPH�FRQVXPLQJ�IRU�WKH�RSHUDWLRQV�VWDII�DQG�WKH�ODE�
VWDII��)RU�H[DPSOH��WKH�ODERU�FRVW�RI����VDPSOH�DQDO\VHV�SHU�GD\�ZLOO�HTXDWH�
WR�DERXW������������D�\HDU���7KLV�LV�EDVHG�RQ�VDPSOHV�EHLQJ�DQDO\]HG���GD\V�
D�ZHHN�ZLWK�WKH�WLPH�SHU�VDPSOH�EHLQJ�RQH�KRXU���7KLV�H[DPSOH�DOVR�DVVXPHV�
D�UHGXFWLRQ�IDFWRU�RI�����WR�FRYHU�WKH�WLPHV�WKDW�VDPSOHV�DUH�QRW�WDNHQ�DV�
VFKHGXOHG�GXH�WR�ZKDWHYHU�UHDVRQV���7KH�ODERU�UDWH�XVHG�IRU�WKLV�H[DPSOH�LV�
�������DQ�KRXU��7KHUH�DUH�SODQWV�WKDW�KDYH�LQVWDOOHG�RQOLQH�LQVWUXPHQWDWLRQ�WR�
PRQLWRU�DQG�FRQWURO�WKH�0/66�FRQFHQWUDWLRQ���7KHUH�KDYH�EHHQ�UHSRUWV�RI�DQ�
����UHGXFWLRQ�LQ�WKH�QXPEHU�RI�VDPSOHV�VHQW�WR�WKH�ODE�IRU�DQDO\VLV���8VLQJ�
WKH�DERYH�H[DPSOH��WKH�VDYLQJV�WR�WKH�SODQW�ZRXOG�EH������������SHU�\HDU�
PLQXV�WKH�FRVW�RI�WKH�LQVWUXPHQWDWLRQ�IRU�WKH�ILUVW�\HDU��
�
$�WKLUG�FRQVLGHUDWLRQ�LQ�WDNLQJ�JUDE�VDPSOHV�IRU�ODE�DQDO\VLV�LV�DFFXUDF\�DQG�
UHSHDWDELOLW\���:KLOH�DEVROXWH�DFFXUDF\�LV�OHVV�LPSRUWDQW�WKHQ�UHSHDWDELOLW\��
WKH�DFFXUDF\�RI�WKH�PHDVXUHPHQW�LV�VWLOO�D�YLWDO�FRPSRQHQW�LQ�FRQWUROOLQJ�WKH�
0/66�FRQFHQWUDWLRQ��$FFRUGLQJ�WR�WKH�6WDQGDUG�0HWKRGV�IRU�WKH�
([DPLQDWLRQ�RI�:DWHU�DQG�:DVWHZDWHU�WKH�DFFXUDF\�ZLOO�YDU\�GHSHQGLQJ�RQ�
WKH�PHWKRG�XVHG�DORQJ�ZLWK�WKH�DFWXDO�FRQFHQWUDWLRQ���7KHVH�LQKHUHQW�
LQDFFXUDFLHV�UDQJH�IURP�DERXW����WRR�DV�KLJK�DV���������
�
$QRWKHU�IDFWRU�WKDW�DIIHFWV�DEVROXWH�DFFXUDF\�LV�WKDW�DQ�DHUDWLRQ�EDVLQ�LV�WKH�
FRQWDLQHU�RI�D�G\QDPLF�SURFHVV���7KHUH�DUH�YDULDWLRQV�LQ�VROLGV�



,QVLWH�,QVWUXPHQWDWLRQ�*URXS��,QF�� � LQIR#LQVLWHLJ�FRP�

FRQFHQWUDWLRQV�WKURXJKRXW�WKH�EDVLQ���,W�LV�QRW�XQFRPPRQ�IRU�WZR�VDPSOHV�
WKDW�ZHUH�SXOOHG�IRU�WKH�VDPH�ORFDWLRQ��DW�WKH�VDPH�WLPH�WR�KDYH�D�GLIIHUHQFH�
RI�DV�PXFK�DV����PJ�O���7R�D�ODUJH�GHJUHH�WKH�YDULDWLRQV�DUH�GLFWDWHG�E\�WKH�
PL[LQJ�LQ�WKH�EDVLQ���$�EDVLQ�ZLWK�D�PHFKDQLFDO�DHUDWRU�ZLOO�KDYH�ODUJH�
GLIIHUHQFHV��ZKLOH�D�ILQH�EXEEOH�GLIIXVHU�V\VWHP�ZLOO�WHQG�WR�EH�PRUH�
KRPRJHQRXV��
�
$V�PHQWLRQHG�HDUOLHU��WKHUH�DUH�FRQWLQXRXV��RQOLQH�DQDO\]HUV�WKDW�PHDVXUH�WKH�
0/66�FRQFHQWUDWLRQ�LQ�DHUDWLRQ�EDVLQV���7KHVH�DQDO\]HUV�KDYH�EHHQ�
PDUNHWHG�IRU�ZHOO�RYHU�WZHQW\�\HDUV���7KH�REYLRXV�TXHVWLRQ�DW�WKLV�SRLQW�
ZRXOG�EH�³:K\�GR�WUHDWPHQW�SODQWV�VWLOO�WDNH�PDQXDO�JUDE�VDPSOHV�ZKHQ�WKH�
FRVW�VDYLQJV�RI�JRLQJ�WR�D�FRQWLQXRXV��RQOLQH�PHDVXULQJ�V\VWHP�VHHP�WR�EH�
PRUH�WKHQ�MXVWLILHG"´���7KH�DQVZHU�WR�WKLV�P\VWHU\�FDQ�EH�VWDWHG�LQ�WZR�
ZRUGV��0$,17(1$1&(�DQG�&$/,%5$7,21��
�
$OPRVW�DOO�DQDO\]HUV�WKDW�PHDVXUH�0/66�XVH�RSWLFDO�VHQVRUV�RI�VRPH�VRUW���
7KLV�PHDQV�WKDW�IRU�DQ\�VHQVRU�WR�ZRUN�FRUUHFWO\�WKH�OHQV�PXVW�EH�IUHH�RI�
IRXOLQJ���,Q�WKH�SDVW�WKLV�LVVXH�ZDV�DGGUHVVHG�PRVW�RIWHQ�ZLWK�D�PHFKDQLFDO�
FOHDQLQJ�V\VWHP��XVXDOO\�VRPH�W\SH�RI�ZLSHU��:KLOH�WKLV�GLG�DGGUHVV�WKH�
LVVXH�RI�NHHSLQJ�WKH�OHQV�IUHH�RI�IRXOLQJ��VXEPHUJLQJ�D�PHFKDQLFDO�PRYLQJ�
SDUW�LQ�WKH�PL[HG�OLTXRU�LQWURGXFHG�D�GLIIHUHQW�NLQG�RI�SUREOHP��WKH�ZLSHU�
ZRXOG�IDLO�DIWHU�D�VKRUW�SHULRG�RI�WLPH�GXH�WR�WKH�KDUVK�HQYLURQPHQW���7KLV�
IDFW�PDGH�WKH�FRUUHFW�RSHUDWLRQ�RI�WKH�VHQVRU�YHU\�VSRWW\�XQOHVV�WKH�VHQVRU�
ZDV�RQ�D�YHU\�IUHTXHQW�PDLQWHQDQFH�VFKHGXOH���7KH�QHHG�IRU�FRQVWDQW�
PDLQWHQDQFH�HUDVHG�WKH�FRVW�VDYLQJV�DQG�DOVR�FDXVHV�WKH�0/66�
FRQFHQWUDWLRQ�UHSRUWHG�E\�WKH�RQOLQH�LQVWUXPHQW�WR�QRW�EH�WUXVWHG�E\�WKH�
RSHUDWLRQV�VWDII���:KLOH�VHOI�FOHDQLQJ�LV�YLWDO�WR�WKH�SURSHU�RSHUDWLRQ�RI�WKH�
VHQVRU��WKH�PHFKDQLFDO�ZLSHU�PHWKRG�VKRXOG�EH�DYRLGHG�������
�
7KH�RWKHU�LVVXH�WKDW�KDV�FDXVHG�WKH�LQGXVWU\�WR�WUHDG�VORZO\�LQ�JRLQJ�WR�
RQOLQH��FRQWLQXRXV�0/66�DQDO\]HUV�LV�WKH�FDOLEUDWLRQ�RI�WKH�VHQVRU���7KH�
PRVW�FRPPRQ�PHWKRG�RI�FDOLEUDWLRQ�LQYROYHV�XVLQJ�IRUPD]LQH�RU�)XOOHUV�
(DUWK�PL[HG�WR�D�NQRZQ�FRQFHQWUDWLRQ�ZLWK�ZDWHU���:KLOH�WKLV�PHWKRG�ZLOO�
JLYH�D�FDOLEUDWLRQ�WKDW�LV�VRPHZKDW�UHSHDWDEOH�WKHUH�DUH�D�FRXSOH�RI�
GUDZEDFNV�WR�WKLV�PHWKRG���7KH�ILUVW�LV�WKDW�WKH�SDUWLFOH�VL]H��SDUWLFOH�FRORU��
DQG�SDUWLFOH�GHQVLW\�RI�WKH�VWDQGDUGV��HLWKHU�IRUPD]LQH�RU�)XOOHUV�(DUWK��KDYH�
QR�UHODWLRQVKLS�WR�WKH�VL]H��FRORU��RU�GHQVLW\�RI�WKH�0/66���7KLV�ZLOO�
LQWURGXFH�DQ�HUURU�WR�WKH�PHDVXUHPHQW�PDGH�E\�WKH�VHQVRU���$�VHFRQG�
GUDZEDFN�WR�WKLV�PHWKRG�LV�WKDW�LW�LV�DW�OHDVW�D�WZR�PDQ�MRE�WKDW�LV�WLPH�
FRQVXPLQJ�DQG�GLIILFXOW�WR�GR�FRUUHFWO\���7KH�FDOLEUDWLRQ�PHGLXP�PXVW�EH�
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YLJRURXVO\�DJLWDWHG�VR�WKDW�WKH�VROLGV�GR�QRW�VHWWOH���7KLV�LV�PRVW�RIWHQ�
DFFRPSOLVKHG�E\�VWLUULQJ�WKH�FDOLEUDWLRQ�PHGLXP�ZLWK�WKH�VHQVRU�LWVHOI���.HHS�
LQ�PLQG�WKDW�WKH�VHQVRU�LV�DOZD\V�DWWDFKHG�WR�D�PHWDO�SLSH�WHQ�WR�ILIWHHQ�IHHW�
ORQJ�XVHG�IRU�PRXQWLQJ���,W�LV�DOPRVW�LPSRVVLEOH�WR�XVH�WKLV�ORQJ�SLSH�DV�WKH�
DJLWDWRU�DQG�JHW�D�KRPRJHQRXV�PL[�RI�WKH�FDOLEUDWLRQ�PHGLXP��DJDLQ�FDXVLQJ�
DQRWKHU�RIIVHW�LQ�WKH�FDOLEUDWLRQ�YDOXH���7KH�PL[LQJ�LVVXH�DOVR�QHJDWHV�DQ\�
UHSHDWDELOLW\�DGYDQWDJHV�WKDW�ZRXOG�DSSHDU�WR�EH�JDLQHG�E\�WKLV�DSSURDFK��
�
$QRWKHU�PHWKRG�RI�FDOLEUDWLQJ�RQ�OLQH�0/66�DQDO\]HUV�LV�WR�SXOO�D�ODUJH�
HQRXJK�VDPSOH�WR�GR�D�ODE�DQDO\VLV�RQ�SDUW�RI�WKH�VDPSOH�DQG�DOVR�FDOLEUDWH�
WKH�VHQVRU�ZLWK�WKH�UHPDLQGHU���7KH�ELJJHVW�DGYDQWDJH�WR�WKLV�PHWKRG�LV�WKDW�
WKH�DQDO\]HU�LV�FDOLEUDWHG�WR�WKH�DFWXDO�SURFHVV�HQVXULQJ�WKDW�SDUWLFOH�VL]H��
GHQVLW\��DQG�FRORU�LV�FRQVLVWHQW�ZLWK�ZKDW�WKH�DQDO\]HU�ZLOO�DFWXDOO\�EH�
PHDVXULQJ����7KH�WZR�GUDZEDFNV�WR�WKLV�PHWKRG�DUH�WKH�PL[LQJ�LVVXH�
PHQWLRQHG�DERYH�DQG�SUHVHUYLQJ�WKH�VDPSOH�GXULQJ�WKH�WLPH�LW�WDNHV�WR�JHW�
WKH�ODE�DQDO\VLV�UHVXOWV��7KLV�WLPH�SHULRG��DV�PHQWLRQHG�SUHYLRXVO\��FDQ�
HDVLO\�EH����KRXUV���7KH�SUREOHP�KHUH�LV�WKDW�WKH�VROLGV�FKDUDFWHULVWLFV�RI�WKH�
VDPSOH�ZLOO�FKDQJH�RYHU�WLPH���7KH�VDPSOH�ZDV�WDNHQ�IURP�DQ�DHUDWHG��
PL[HG�UHDFWRU�DQG�EDVLFDOO\�SXW�LQWR�D�YHU\�VPDOO�VHWWOLQJ�EDVLQ���7KH�ORQJHU�
WKH�VDPSOH�VWD\V�LQ�WKH�VPDOO�VHWWOLQJ�EDVLQ��WKH�PRUH�WKH�FKDQJH�LQ�WKH�
FKDUDFWHULVWLFV�RI�WKH�VROLGV���$JDLQ��WKLV�ZLOO�FDXVH�DQ�HUURU�LQ�WKH�
FDOLEUDWLRQ��
�
�$�WKLUG�PHWKRG�LV�WR�SXOO�D�VDPSOH�IRU�ODE�DQDO\VLV�ZKLOH�DW�WKH�VDPH�WLPH�
LQVWUXFWLQJ�WKH�DQDO\]HU�WR�³UHPHPEHU´�WKH�YDOXH�WKDW�WKH�DQDO\]HU�ZDV�
UHDGLQJ�DW�WKH�WLPH�WKH�VDPSOH�ZDV�WDNHQ���7KLV�DOORZV�WKH�RSHUDWRU�WR�
FDOLEUDWH�WKH�DQDO\]HU�DW�DQ\�WLPH�DIWHU�WKH�ODE�DQDO\VLV�LV�FRPSOHWH���7KH�WZR�
ELJ�DGYDQWDJHV�WR�WKLV�PHWKRG�DUH�WKDW�WKH�DQDO\]HU�LV�FDOLEUDWHG�WR�WKH�DFWXDO�
SURFHVV�DQG�WKDW�WKH�VHQVRU�GRHV�QRW�QHHG�WR�EH�UHPRYHG�IRU�FDOLEUDWLRQ���7KH�
EHQHILWV�RI�FDOLEUDWLQJ�WR�WKH�DFWXDO�SURFHVV�DUH�GLVFXVVHG�DERYH���7KH�EHQHILW�
RI�GRLQJ�WKH�FDOLEUDWLRQ�LQVLWX�LV�WKDW�WKH�VDPSOH�GRHV�QRW�KDYH�WR�EH�
SUHVHUYHG�DQG�FDOLEUDWLRQ�EHFRPHV�D�TXLFN��RQH�PDQ�MRE���7KH�RQO\�
GUDZEDFN�WR�WKLV�PHWKRG�LV�WKH�LQDFFXUDFLHV�WKDW�RFFXU�GXULQJ�WKH�ODE�
DQDO\VLV�WKDW�ZHUH�GLVFXVVHG�DERYH���7KLV�FDQ�EH�RYHUFRPH�WR�D�ODUJH�GHJUHH�
E\�SXOOLQJ�WZR�RU�WKUHH�VDPSOHV�DW�WKH�VDPH�WLPH��GRLQJ�D�VHSDUDWH�ODE�
DQDO\VLV�RQ�HDFK�VDPSOH��WKHQ�DYHUDJLQJ�WKH�UHVXOWV�DQG�XVLQJ�WKH�UHVXOW�WR�
FDOLEUDWH�WKH�RQOLQH�DQDO\]HU���7KH�PRUH�VDPSOHV�SXOOHG�DQG�DYHUDJHG��WKH�
PRUH�DFFXUDWH�WKH�UHVXOW��
�
�
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�
�
&RQFOXVLRQ����

�
7KHUH�LV�VXIILFLHQW�MXVWLILFDWLRQ�IURP�ERWK�D�SURFHVV�DQG�FRVW�FRQVLGHUDWLRQ�
IRU�WUHDWPHQW�SODQWV�WR�LQVWDOO�FRQWLQXRXV��RQOLQH�0/66�DQDO\]HUV���&DUH�
PXVW�EH�WDNHQ�LQ�FKRRVLQJ�D�VXLWDEOH�VHQVRU�DQG�DQDO\]HU�GHVLJQ���$�VHOI�
FOHDQLQJ�VHQVRU�LV�YLWDO�IRU�ORQJ�WHUP�DFFXUDF\�DQG�UHSHDWDELOLW\���7KH�
PHWKRG�XVHG�WR�FOHDQ�WKH�VHQVRU�VKRXOG�EH�RQH�WKDW�GRHV�QRW�UHTXLUH�PRYLQJ�
SDUWV�WR�EH�VXEPHUJHG�LQ�WKH�SURFHVV�DV�WKLV�LV�D�PDLQWHQDQFH�KHDGDFKH���7KH�
DQDO\]HU�VKRXOG�KDYH�WKH�DELOLW\�WR�EH�FDOLEUDWHG�LQ�WKH�DFWXDO�SURFHVV��
SUHIHUDEO\�ZLWKRXW�KDYLQJ�WR�UHPRYH�WKH�VHQVRU�WR�GR�VR����:KHQ�VDPSOHV�DUH�
SXOOHG�IRU�FDOLEUDWLRQ��LW�LV�LPSRUWDQW�WKDW�PRUH�WKHQ�RQH�VDPSOH�EH�SXOOHG�
DQG�WKH�UHVXOWV�RI�WKH�LQGLYLGXDO�DQDO\VHV�DYHUDJHG�WRJHWKHU��


