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,(((�������� LQIUDVWUXFWXUH�KDV�EHHQ� DLPHG� SULPDULO\
IRU� SULQWHG� FLUFXLW� ERDUG� �3&%�� LQWHUFRQQHFW� WHVW�
SDUDPHWULF�WHVW�RI�GLVFUHWH�FRPSRQHQWV�DQG�IXQFWLRQDO�WHVW
RI� ,&� FRUHV�� 0HWKRGV� WR� SHUIRUP� WKHVH� WHVWV� KDYH� EHHQ
SXEOLVKHG� DQG� H[SHULPHQWDO� UHVXOWV� XVLQJ� HYDOXDWLRQ
VDPSOHV�RI� ,(((�������� ,&V�KDYH�EHHQ�UHSRUWHG��6R� IDU�
PRVW� DWWHQWLRQ� KDV� EHHQ� SDLG� WR� WHVW� DQG� PHDVXUHPHQW
WHFKQLTXHV� IRU� WKH� ILUVW� WZR� LVVXHV�� 3URSRVHG� PHWKRGV
W\SLFDOO\� HPSOR\� ,(((� ������� LQIUDVWUXFWXUH� LQ� WKH
IXQFWLRQ�RI�D�EXLOW�LQ�WHVW�SUREH�WKDW�HQDEOHV�H[WHUQDO�WHVW
DQG�PHDVXUHPHQW�HTXLSPHQW� WR�DFFHVV� WKH� � LQWHUQDO�3&%
SRLQWV��YLD�WKH�DQDORJ�WHVW�EXV

7KLV�SDSHU�GHVFULEHV�DQ�DOWHUQDWLYH�DSSURDFK�EDVHG�RQ
IXQFWLRQDO�WUDQVIRUPDWLRQ�RI�WKH�WHVWHG�ERDUG�E\�PHDQV�RI
WKH�H[LVWLQJ�,(((��������UHVRXUFHV��,Q�WKLV�ZD\��HIILFLHQW
JR� QR�JR� IXQFWLRQDO� WHVW� FDQ� EH� SHUIRUPHG��&DVH� VWXGLHV
DUH�JLYHQ�WR�LOOXVWUDWH�WKH�SURSRVHG�DSSURDFK�

��� ,QWURGXFWLRQ

7KH� DLP� RI� WKH� ,(((� ������� 6WDQGDUG� IRU� D� 0L[HG�
6LJQDO�7HVW�%XV�� >�@�� UHFHQWO\� DSSURYHG� E\� WKH� ,(((�6$
6WDQGDUGV�%RDUG�LV�WR�SURYLGH�VWDQGDUGL]HG�DSSURDFKHV�WR
LQWHUFRQQHFW�WHVW��SDUDPHWULF�WHVW�DQG�LQWHUQDO�WHVW��)RU�WKH
ILUVW�REMHFWLYH��WKH�DLP�LV�WR�SURYLGH�IDFLOLWLHV�WKDW�DOORZ�WR
GHWHFW� RSHQV� LQ� WKH� LQWHUFRQQHFWLRQV� EHWZHHQ� LQWHJUDWHG
FLUFXLWV�� DQG� WR� GHWHFW� DQG� ORFDOL]H� EULGJLQJ� IDXOWV�� 7KH
VHFRQG� REMHFWLYH� UHIHUV� WR� WKH� SUREOHP� RI� PHDVXULQJ� WKH
YDOXHV� RI� GLVFUHWH� FRPSRQHQWV� VXFK� DV� SXOO�XS� UHVLVWRUV�
ILOWHU� FDSDFLWRUV�� HWF��� WKDW� DUH� RIWHQ� LQWHUSRVHG� EHWZHHQ
LQWHJUDWHG�FLUFXLWV�RQ�D�ERDUG��7KH� WKLUG�REMHFWLYH� UHODWHV
WR�WKH�DELOLW\�WR�SHUIRUP�LQWHUQDO�WHVW�RI�D�FRPSRQHQW��$Q
LQWHUQDO�WHVW�RI�D�FRPSOH[�FRPSRQHQW�PRXQWHG�RQ�D�ERDUG
PD\�UHVXOW�LQ�D�UDWKHU�FRVWO\�WHVWLQJ�SURFHGXUH��KHQFH�WKLV
RSWLRQ�RI� WKH�SURSRVHG�VWDQGDUG� LV�QRW�PDQGDWRU\�� � ,(((
������� FDQ� EH� UHJDUGHG� DV� DQ� H[WHQVLRQ� RI� ,(((� ������
6WG� E\� SURYLGLQJ�$QDORJ�%RXQGDU\�0RGXOHV� �$%0V�� LQ
HDFK�IXQFWLRQDO�SLQ�RI�DQDORJ�DQG�PL[HG�VLJQDO�,&V�

,Q� WKH� FRXUVH� RI� SUHSDUDWLRQ� RI� ,(((� �������� SDSHUV
FRYHULQJ� � JHQHUDO� LVVXHV� RI� WKH� QHZ� VWDQGDUG� KDYH� EHHQ
SXEOLVKHG�� >�@�>�@�� 6RPH� H[SHULPHQWDO� WHVW� FKLSV� KDYH
EHHQ� LPSOHPHQWHG� >�@�>�@� DQG� IHDVLELOLW\� VWXGLHV� KDYH
EHHQ� SHUIRUPHG� >�@�>��@�� 0HWKRGV� SULPDULO\� FRQFHUQHG
ZLWK� SDUDPHWULF� WHVW� RI� GLVFUHWH� FRPSRQHQWV� RQ� D� 3&%
KDYH�EHHQ�SURSRVHG�>��@�>��@��7KH\�HPSOR\�,(((�������
LQIUDVWUXFWXUH� LQ� D� IXQFWLRQ� RI� D� EXLOW�LQ� WHVW� SUREH� WKDW
HQDEOHV� H[WHUQDO� WHVW� DQG� PHDVXUHPHQW� HTXLSPHQW� WR
DFFHVV�LQWHUQDO�3&%�SRLQWV�YLD�WKH�DQDORJ�WHVW��$7��EXV�

7KLV�SDSHU�GHVFULEHV�DQ�DOWHUQDWLYH�DSSURDFK�EDVHG�RQ
IXQFWLRQDO�WUDQVIRUPDWLRQ�RI�WKH�WHVWHG�ERDUG�E\�PHDQV�RI
WKH�H[LVWLQJ�,(((��������UHVRXUFHV��,Q�WKLV�ZD\��HIILFLHQW
JR�QR�JR�IXQFWLRQDO�WHVW�FDQ�EH�SHUIRUPHG��7KH�SURSRVHG
DSSURDFK�LV�LOOXVWUDWHG�E\�WKUHH�FDVH�VWXGLHV�IURP�GLIIHUHQW
DSSOLFDWLRQ�GRPDLQV�

��� )XQFWLRQDO� WUDQVIRUPDWLRQV� E\� PHDQV� RI
,(((��������LQIUDVWUXFWXUH

%HVLGH� 3&%� LQWHUFRQQHFW� WHVW� DQG� SDUDPHWULF� WHVW� RI
GLVFUHWH�FRPSRQHQWV� ,(((�������� LQIUDVWUXFWXUH�SURYLGHV
PHDQV� IRU� LPSOHPHQWDWLRQ� RI� IXQFWLRQDO� WHVWV� RI� VHSDUDWH
,&� FRUHV� DV� ZHOO� DV� DUELWUDU\� SDUWV� RI� 3&%�� ,Q� WKH� ODWWHU
FDVH���VHOHFWHG�IXQFWLRQDO�SDUWV�FDQ�EH�RUJDQL]HG�LQ�D�VHOI�
WHVW� VWUXFWXUH� SHUIRUPLQJ� HIILFLHQW� JR� QR�JR� IXQFWLRQDO
WHVW�� $V� VKRZQ� LQ� WKH� ILUVW� FDVH� VWXG\�� H[WHUQDO� FLUFXLWU\
FDQ�EH�DSSOLHG�YLD�$7�EXV�WR�IRUP�D�VLPSOH�DQG�HIIHFWLYH
WHVW� HQYLURQPHQW�� $Q� H[WHUQDO� FLUFXLW� �RU� MXVW� D� SDVVLYH
FRPSRQHQW�� DSSOLHG� YLD� $7� EXV� FDQ� DOVR� VHUYH� IRU
FKDQJLQJ� WKH� RSHUDWLQJ� FRQGLWLRQV� RI� WKH� XQLW�XQGHU�WHVW�
7KLV� FDQ� EH� KHOSIXO� LQ� GLIIHUHQW� FDVHV�� OLNH� IRU� H[DPSOH�
VLPXODWLQJ� RSHUDWLQJ� FRQGLWLRQV� RI� VHQVRU� FLUFXLWV� DV
VKRZQ�LQ�WKH�VHFRQG�FDVH�VWXG\��)LQDOO\��WKH�WKLUG�H[DPSOH
GHVFULEHV�D�VLWXDWLRQ�ZKHUH� ,(((�������� LQIUDVWUXFWXUH� LV
HPSOR\HG� WR� HQKDQFH� FRQWUROODELOLW\� DQG� REVHUYDELOLW\� RI
PXOWLVWDJH�FLUFXLWV�



����� 3HUIRUPLQJ� IXQFWLRQDO� WHVW� E\� DSSO\LQJ
H[WHUQDO�FLUFXLWU\�YLD�$7�EXV

(YHQ� LI� WKH� QHZ� ,(((� ������� 6WDQGDUG� JHWV� IXOO
VXSSRUW� IURP� PDQXIDFWXUHUV� LW� LV� UHDOLVWLF� WR� H[SHFW� WKDW
PRVW�PL[HG�VLJQDO�3&%V� LQ�SUDFWLFH�ZLOO� FRQWDLQ�FOXVWHUV
ZLWK� QRGHV� WKDW� DUH� QRW� GLUHFWO\� DFFHVVLEOH� IURP� WKH
ERXQGDU\� $%0V�� /LNH� LQ� WKH� FDVH� RI� GLJLWDO� ERXQGDU\�
VFDQ�WHVWLQJ���DG�KRF��WHVW��VROXWLRQV��ZLOO��WDNH�DGYDQWDJH
RI�,(((��������UHVRXUFHV�DW�WKH�FOXVWHU�ERXQGDU\�

&RQVLGHU��IRU�H[DPSOH��D�3&%�ZLWK�D�FOXVWHU�FRQVLVWLQJ
RI�WKH�DFWLYH�5&�ILOWHU�GHSLFWHG�LQ�)LJXUH����/HW�XV�DVVXPH
WKDW�RQO\�9LQ�DQG�9RXW�SLQV�DUH�GLUHFWO\�FRQQHFWHG�WR�WKH
ERXQGDU\�$%0V���2QH�RI�WKH�SRVVLEOH�ZD\V�RI�WHVWLQJ�WKLV
FLUFXLW�FDQ�EH�WKH�RVFLOODWLRQ�WHVW�PHWKRG�>��@��>��@�
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)LJXUH����3&%�FOXVWHU���DFWLYH�5&�ILOWHU

,I�ZH�FRQQHFW�WKH�ILOWHU�WR�WKH�H[WHUQDO�FLUFXLW�VKRZQ�LQ
)LJXUH����WKH�FLUFXLW�ZLOO�RVFLOODWH��DW�WKH�IUHTXHQF\�RI�WKH
SROH� ZKLFK� LQKHUHQWO\� UHIOHFWV� WKH� FKDUDFWHULVWLFV� RI� WKH
ILOWHU� VWDJH�� 7KH� H[WHUQDO� FLUFXLW� SURYLGHV� WKH� UHTXLUHG
SKDVH� VKLIW� DQG� JDLQ� WR� SXW� FOXVWHU� LQWR� RVFLOODWLRQ�
&RPSDULQJ� WKH�PHDVXUHG� IUHTXHQF\� WR� D� UHIHUHQFH� YDOXH
REWDLQHG� IURP� D� NQRZQ�JRRG� XQLW� RQH� FDQ� SHUIRUP� D
IXQFWLRQDO�WHVW�RI�WKH�FOXVWHU�
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)LJXUH����([WHUQDO�FLUFXLW

7KH�VDOLHQW�IHDWXUH�RI�WKLV�H[DPSOH�LV�WKH�IDFW�WKDW�,(((
������� � $7� EXV� LV� HPSOR\HG� WR� FRQQHFW� WKH� H[WHUQDO
FLUFXLW� WR� WKH� WHUPLQDOV� RI� WKH� ILOWHU� VWDJH� DV� VKRZQ� LQ
)LJXUH���

)RU� H[SHULPHQWDO� SXUSRVHV�� WKH� ILOWHU� VWDJH� DQG� WKH
H[WHUQDO�FLUFXLW�ZHUH�LPSOHPHQWHG�RQ�VHSDUDWH�3&%V��7KH
ILOWHU� VWDJH� KDG� D� SROH� DW� ����� +]�� :KHQ� GLUHFWO\
FRQQHFWHG�WR�WKH�H[WHUQDO�FLUFXLW��5E�ZDV�DFWLYHO\�DGMXVWHG
WR�DFKLHYH�WKH�PLQLPXP�JDLQ�IRU�WKH�RVFLOODWLRQ��1H[W��WKH
WZR� FLUFXLWV� ZHUH� FRQQHFWHG� YLD� $7� EXV� RI� ,(((� �,03�
'HPR�&KLSV�>�@�DV�VKRZQ��LQ��)LJXUH�����,Q��WKLV��ZD\���WKH
VLWXDWLRQ�RI�D�FOXVWHU�VXUURXQGHG�E\�$%0V�ZDV�VLPXODWHG�
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)LJXUH����([SHULPHQW�FRQGXFWHG�YLD�$7�EXV

$V�H[SHFWHG��WKH�JDLQ�KDG�WR�EH�DGMXVWHG�ZKHQ�$7�EXV
ZDV� HPSOR\HG� �7DEOH� ���� +RZHYHU�� WKH� UHVXOWLQJ
RVFLOODWLQJ� IUHTXHQF\� �PHDVXUHG� E\� D� FRXQWHU�� ZDV� WKH
VDPH�LQ�ERWK�FDVHV�ZKLFK�FRQILUPV�WKH�DSSOLFDELOLW\�RI�WKH
DSSURDFK�

7DEOH����0HDVXUHPHQW�UHVXOWV
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����� &KDQJLQJ� RSHUDWLQJ� FRQGLWLRQV� LQ� V\VWHP
IXQFWLRQDO�WHVW

6\VWHP� IXQFWLRQDO� WHVW� VKRXOG� EH� QRUPDOO\� SHUIRUPHG
LQ� WKH� FRQGLWLRQV� FORVHO\� UHVHPEOLQJ� WKH� DSSOLFDWLRQ� LQ
SUDFWLFH�� 7HVWLQJ� LQ� WKH� UHDO� WDUJHW� HQYLURQPHQW� LV� RIWHQ
LPSUDFWLFDO� KHQFH� RWKHU� SRVVLELOLWLHV� DUH� H[SORUHG�� $
VLPSOH���ORZ�FRVW���VROXWLRQ���IRU��FKDQJLQJ���WKH��RSHUDWLQJ
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)LJXUH����3UHVVXUH�VHQVRU�WUDQVPLWWHU�FLUFXLW

FRQGLWLRQV�RI�D�V\VWHP�XQGHU�WHVW� LV� WR�YDU\� WKH�YDOXHV�RI
HOHFWULFDO�SDUDPHWHUV��VLJQDOV��FRQGLWLRQHG�E\�WKH�H[WHUQDO
HQYLURQPHQW�DQG�LQ�WKLV�ZD\�VLPXODWH�WKH�VLWXDWLRQ�LQ�UHDO
ZRUOG��7KLV�PD\�QRW�DOZD\V�EH�HDV\�WR�DFFRPSOLVK�KHQFH
WKH� V\VWHP� VKRXOG� EH� GHVLJQHG�IRU�WHVWDELOLW\� LQ� WKLV
UHVSHFW��7KH�,(((��������LQIUDVWUXFWXUH�FDQ�EH�HPSOR\HG
IRU� WKLV� SXUSRVH� DV� GHPRQVWUDWHG� LQ� WKH� IROORZLQJ
H[DPSOH�

6XSSRVH� WKDW� D� SUHVVXUH� VHQVRU� FRQVLVWLQJ� RI� D� SLH]R�
UHVLVWLYH�VHQVRU�FKLS�GLH�FRQQHFWHG�WR�D�PRQROLWKLF�YROWDJH
WUDQVPLWWHU�VKRZQ�LQ�)LJXUH��� LV�D�SDUW�RI�D�PL[HG�VLJQDO
3&%��/HW�XV�DVVXPH�WKDW�WKH�VLJQDO�IURP�WKH�RXWSXW�RI�WKH
SUHVVXUH�VHQVRU�GHWHUPLQHV�WKH�RSHUDWLQJ�FRQGLWLRQV�RI�WKH
V\VWHP�XQGHU�WHVW��)RU�D�FRQVLVWHQW�IXQFWLRQDO�WHVW��SURSHU
SUHVVXUH� PXVW� EH� DSSOLHG� ZKLFK� PD\� QRW� DOZD\V� EH
FRQYHQLHQW�� 7KH� VDPH� HIIHFW� FDQ� EH� DFKLHYHG� E\
XQEDODQFLQJ�WKH�EULGJH�ZLWK�DQ�DGGLWLRQDO��UHVLVWRU�SDUDOOHO
WR� 5�� 7KLV� PD\� SRVH� D� SUREOHP� GXH� WR� WKH� SDFNDJHG
SUHVVXUH� VHQVRU�� +RZHYHU�� LI� WKH� YROWDJH� WUDQVPLWWHU� ,&
ZDV� FRQIRUPDQW� ZLWK� ,(((� �������� WKH� UHVLVWRU� FRXOG
HDVLO\�EH�DSSOLHG�YLD�$7�EXV��IRU�H[DPSOH��EHWZHHQ�SLQV��
DQG������,Q�WKH�ODWWHU�FDVH��RQH�PXVW�WDNH�LQWR�DFFRXQW�WKH
LPSHGDQFH�RI� WKH�$7�EXV�� )RU� WKH� SUHVVXUH� VHQVRUV�ZLWK
EULGJH� UHVLVWRUV� LQ� WKH� UDQJH� RI� ���� W� �� �NW� � DQG
DGGLWLRQDO�UHVLVWRU�RI�KLJKHU�YDOXHV��WKH�LPSHGDQFH�RI�$7
EXV�GRHV�QRW�VHHP�WR�EH�UHVWULFWLYH��<HW�� DV� VWDWHG� LQ� >�@�
WKH� LPSHGDQFH� RI� $7� EXV� RI� D� GHYLFH� VXSSRUWLQJ� ,(((

������� 6WDQGDUG� PXVW� EH� GRFXPHQWHG� VR� WKDW� WKH� WHVW
JHQHUDWLRQ� WRROV� FDQ� WDNH� WKHVH� LQWHUQDO� YDOXHV� LQWR
DFFRXQW�ZKHQ�FRPSXWLQJ�H[SHFWHG�UHVXOWV�

�����(QKDQFLQJ� FRQWUROODELOLW\� DQG� REVHUYDELOLW\
RI�PXOWLVWDJH�FLUFXLWV

0XOWLVWDJH�FLUFXLWV��HLWKHU�GLJLWDO�RU�DQDORJ��DUH�W\SLFDO
FDQGLGDWHV� IRU� WKH� LQWURGXFWLRQ� RI� ERXQGDU\�VFDQ� SDWK� WR
HQKDQFH� WKHLU� FRQWUROODELOLW\� DQG� REVHUYDELOLW\�
,PSOHPHQWDWLRQ�RI�WHVWV�RI�LQGLYLGXDO�VWDJHV�LV�RI�FRXUVH�D
GHVLJQHU
V�IUHHGRP����LW�FDQ�EH�GRQH��LQ��D�QXPEHU�RI�ZD\V�
,(((� ������� 6WDQGDUG� SURYLGHV� PHDQV� WR� DFFHVV
LQGLYLGXDO� SDUWV� VHSDUDWHO\�� LW� DOVR� DORZV� UHFRQILJXUDWLRQ
RI�DUELWUDU\�SDUWV�LQWR�D�VHOI�WHVWLQJ�VWUXFWXUH��2QH�SRVVLEOH
H[DPSOH�LV�GHVFULEHG�LQ�WKH�IROORZLQJ�

&RQVLGHU� D� �WK� RUGHU� EDQGSDVV� 6&� ILOWHU� WKDW� FDQ� EH
UHDOL]HG� DV� D� FDVFDGH� RI� WKUHH� VHFRQG�RUGHU� �ELTXDG�
EDQGSDVV� VWDJHV�� IHDWXULQJ� DGHTXDWH� SROH� IUHTXHQFLHV� �I��
DQG�TXDOLW\�IDFWRUV��4���,Q�RUGHU�IRU�WKH�VWDJHV�WR�EH�WHVWHG
VHSDUDWHO\��DFFHVV�WR�WKH�VWDJH�LQSXW�IURP�D�SULPDU\�LQSXW
DQG� WR� D� SULPDU\� RXWSXW� IRUP� WKH� VWDJH� RXWSXW� KDV� WR� EH
SURYLGHG�>��@��)RU� WKLV�SXUSRVH�� ,(((��������DQDORJ� WHVW
EXV�LQIUDVWUXFWXUH�LV�EXLOW�LQ��DV�LOOXVWUDWHG�LQ�)LJXUH���
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)LJXUH����6&�ILOWHU�ZLWK�,(((��������LQIUDVWUXFWXUH

7KH�UHVXOWLQJ�VWUXFWXUH�HQDEOHV�WKH�FRQYHQWLRQDO�ZD\�RI
WHVWLQJ� VHSDUDWH� VWDJHV�E\�DSSO\LQJ�H[WHUQDO� VWLPXOXV�DQG
PHDVXULQJ� WKH�RXWSXW� YLD�$7�EXV��%HVLGHV�� DYDLODEOH� WHVW
LQIUDVWUXFWXUH� DOVR� SURYLGHV� PHDQV� WR� HPSOR\� WKH
RVFLOODWRQ�WHVW�PHWKRG�ZLWK�PLQLPXP�KDUGZDUH�RYHUKHDG�
WKH�QHFHVVDU\�FRQGLWLRQ�WR�SXW�D�ILOWHU�VWDJH�LQWR�RVFLOODWLRQ
LV� WR� VZLWFK� RII� FDSDFLWRU�&&�� )LJXUH� �� �PRUH� GHWDLOV� RQ
WKLV�LVVXH�DUH�JLYHQ�LQ�>��@��

7KH� RVFLOODWLRQ� WHVW� VWUXFWXUH� RI� D� ILOWHU� VWDJH� FDQ� EH
LPSOHPHQWHG�E\�PHDQV�RI�WZR�$%0V�EXLOW�LQWR�HDFK�VWDJH
�H[FHSW� IRU� WKH� ILQDO� VWDJH�� ZKLFK� UHTXLUHV� DQ� DGGLWLRQDO
$%0��� DV� LOOXVWUDWHG� LQ� )LJXUH� ��� DOORZLQJ� IRU� VHSDUDWH
WHVWLQJ�RI�VLQJOH�VWDJHV��+HUH�&�GHQRWHV�WKH�$%0�WHUPLQDO
ZKLFK� LV� XVXDOO\� FRQQHFWHG� WR� WKH� DQDORJ� FRUH�� ZKLOH� 3



GHQRWHV� WKH� WHUPLQDO�� XVXDOO\� FRQQHFWHG� WR� WKH�SLQ�RI� WKH
FRPSRQHQW�
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)LJXUH����6&�ILOWHU�VWDJH�ZLWK�EXLOW�LQ�$%0V

7KH�VWDJH�XQGHU�WHVW�LV�LVRODWHG�IURP�WKH�SUHYLRXV�ILOWHU
VWDJH� RU� IURP� H[WHUQDO� FLUFXLWU\� E\� VZLWFKLQJ� RII� 6'� LQ
$%0��� 7KH� VWDJH� RXWSXW� FDQ� EH� LVRODWHG� IURP� WKH
IROORZLQJ� ILOWHU� VWDJH� RU� IURP� H[WHUQDO� FLUFXLWU\� E\
VZLWFKLQJ� RII� 6'�RI� WKH� QH[W� VWDJH�$%0��RU� WKH� RQH� LQ
$%0��UHVSHFWLYHO\��7KH�6'� VZLWFK� LQ�$%0�� LV� XVHG� WR
VZLWFK� RII� FDSDFLWRU� &&�� ZKLOH� WKH� VWDJH� RXWSXW� FDQ� EH
FRQQHFWHG� WR� $7�� RU� $7�� YLD� VZLWFKHV� 6%�� RU� 6%�� RI
$%0���WKXV�SURYLGLQJ�WKH�IDFLOLW\�WR�DFWXDOO\�PHDVXUH�WKH
IUHTXHQF\�RI�WKH�RVFLOODWLQJ�VWDJH�XQGHU�WHVW��6'��6%��DQG
6%��UHIHU�WR�WKH�$%0�VZLWFK�VWUXFWXUH�GHVFULEHG�LQ�>�@��

)LJXUH����)UHTXHQF\�UHVSRQVH�VLPXODWLRQ�RI�6&
ILOWHU�VWDJH�XQGHU�QRUPDO�RSHUDWLRQ

)LJXUH����)UHTXHQF\�UHVSRQVH�VLPXODWLRQ�RI�6&
ILOWHU�VWDJH�XQGHU�WHVW�PRGH

)LJXUH� �� JLYHV� WKH� IUHTXHQF\� UHVSRQVH� FKDUDFWHULVWLFV
RI�WKH�6&�ELTXDG� LQ� LWV�QRUPDO�RSHUDWLRQ�DQG�)LJXUH��� LQ
WKH� WHVW� PRGH�� UHVSHFWLYHO\�� $V� WKH� VLPXODWLRQ� UHVXOWV
VKRZ�� � WKH� RVFLOODWLRQ� IUHTXHQF\� PDWFKHV� WKH� GHVLJQHG
SROH� IUHTXHQF\� RI� WKH� ILOWHU� VWDJH�� � 2EWDLQHG� UHVXOWV� DUH
MXVW�WKH�ILUVW�DSSUR[LPDWLRQ���WKH�DFWXDO�LPSOHPHQWDWLRQ�RI
WKH� GHVLJQHG� 6&� ILOWHU� ZLOO� UHTXLUH� DFFXUDWH� PRGHOLQJ� RI
SDUDVLWLF� FDSDFLWDQFHV� DQG� UHVLVWDQFHV� LQWURGXFHG� E\� WKH
$%0V��$OWKRXJK�WKLV�PD\�DIIHFW�WR�VRPH�H[WHQW�WKH�DFWXDO
ILOWHU� SDUDPHWHUV�� WKH� EDVLF� WHVW� DSSURDFK� UHPDLQV
HVVHQWLDOO\�WKH�VDPH�

6ROXWLRQ� SUHVHQWHG� LQ� WKH� DERYH� H[DPSOH� � FDQ� EH
UHJDUGHG�DV� WKH�ILUVW� VWHS� WRZDUG� WKH� LPSOHPHQWDWLRQ�RI�D
EXLOW�LQ� VHOI�WHVW�� � 7KH� VHFRQG� SDUW� ZRXOG� FRPSULVH� D
FLUFXLWU\� IRU� PHDVXULQJ� WKH� GLIIHUHQFH� RI� WKH� RVFLOODWLQJ
IUHTXHQF\�IURP�WKH�SUHGHWHUPLQHG��UHIHUHQFH�YDOXH�ZKLFK
FDQ�EH�LPSOHPHQWHG�E\�D�VLPSOH�GLJLWDO�FRXQWHU��DQG�VRPH
DGGLWLRQDO� ORJLF�� � 5HDOL]DWLRQ� RI� VXFK� VWUXFWXUH� LV� SXUHO\
GLJLWDO�DQG�LV�QRW�VXEMHFW�RI�WKLV�SDSHU�

���&RQFOXVLRQV

,(((��������LQIUDVWUXFWXUH�RIIHUV�D�YDULHW\�RI�HIIHFWLYH
VROXWLRQV� WR� WKH� SUREOHP� RI� IXQFWLRQDO� WHVWLQJ� RI� DQDORJ
DQG�PL[HG�VLJQDO� V\VWHPV��7KH�SURSRVHG�DSSURDFK�EDVHG
RQ� IXQFWLRQDO� WUDQVIRUPDWLRQ� RI� LQGLYLGXDO� SDUWV� RI� WKH
V\VWHP�XQGHU�WHVW�FDQ�EH�DSSOLHG�LQ�GLIIHUHQW�VLWXDWLRQV�LQ
SUDFWLFH� DV� GHPRQVWUDWHG� E\� WKH� LOOXVWUDWLYH� H[DPSOHV� LQ
WKH� SDSHU�� $OWKRXJK� WKH� DGYDQWDJHV� RI� WKH� GHVFULEHG
DSSURDFK� GLIIHU� IURP� RQH� FDVH� WR� DQRWKHU�� WKH\� KDYH� LQ
FRPPRQ� D� VLPSOLILHG� JHQHUDWLRQ� RI� VWLPXOXV� DQG
FRQVHTXHQWO\�D�VLPSOLILHG�WHVW�SURFHGXUH�

3HUIRUPHG� H[SHULPHQWV�ZHUH� LQHYLWDEO\� OLPLWHG� WR� WKH
FDVHV� WKDW� FRXOG� EH� KDQGOHG� E\� WKH� DYDLODEOH� WHVW� ,&V�
/LNHZLVH�WKH�DVVXPSWLRQV�UHJDUGLQJ�WKH�DQDORJ�SDUDPHWULF



OLPLWV�RI� WKH� ,(((�������� LQIUDVWUXFWXUH�ZKLFK� LPSOLFLWO\
UHIOHFW�LQ�WKH�SURSRVHG�VROXWLRQV�FRXOG�RQO\�EH�YHULILHG�RQ
WKH�H[LVWLQJ�WHVW�,&�VDPSOHV��)RU�WKHVH�UHDVRQV�WKH�VHOHFWHG
H[DPSOHV� ZHUH� SHUIRUPHG� ZLWKLQ� �VDIH�� ORZ� IUHTXHQF\
UDQJH� DQG� LQ� WKH� RSHUDWLQJ� FRQGLWLRQV� ZKHUH� WKH
LPSHGDQFH�RI�WKH�DQDORJ�WHVW�EXV�GLG�QRW�SUHVHQW�D�FULWLFDO
IDFWRU�

5HDO� DSSOLFDWLRQV� ZLOO� EHFRPH� IHDVLEOH� ZLWK� WKH
LQWURGXFWLRQ� RI� WKH� GHYLFHV� VXSSRUWLQJ� WKH� ,(((� ������
VWDQGDUG� IURP� WKH� PDMRU� PDQXIDFWXUHUV� RI� PL[HG�VLJQDO
DQG�DQDORJ�,&V���$QDORJ�SDUDPHWULF�OLPLWV�LPSRVHG�E\�WKH
FRPPHUFLDOO\�DYDLODEOH�,&V�DUH�OLNHO\�WR�EH�OHVV�UHVWULFWLYH
GXH� WR� WKH�IXOO� LQWHJUDWLRQ� �RI� ,(((�������� LQIUDVWUXFWXUH
ZLWKLQ� WKH� FLUFXLW�� 7KHUHIRUH� GHVLJQHUV� ZLOO� KDYH� PRUH
IUHHGRP�LQ�DSSO\LQJ�UHFRQILJXUDWLRQ�VWUDWHJLHV�LQ�SUDFWLFH�

5HIHUHQFHV

>�@ 3�������'���'UDIW�6WDQGDUG�IRU�D�0L[HG�6LJQDO�7HVW�%XV�
�����

>�@ &�:�7KDWFKHU��5�(�7XOORVV�� �7RZDUGV� D� 7HVW� 6WDQGDUG� IRU
%RDUG� DQG� 6\VWHP� /HYHO� 0L[HG�6LJQDO� ,QWHUFRQQHFWLRQV��
3URFHHGLQJV�RI�,7&�������SS����������

>�@ 6�6XQWHU���7KH�3�������0L[HG�6LJQDO�7HVW�%XV��&RVWV�DQG
%HQHILWV���3URFHHGLQJV�RI�,7&�������SS���������

>�@ $�&URQ���,(((�3���������$OPRVW�D�6WDQGDUG���3URFHHGLQJV
RI�,7&�������SS����������

>�@ .�/RIVWURP�� �-7$*� $QDORJ� ([WHQVLRQ� &KLS�� 7DUJHW
6SHFLILFDWLRQ� � IRU� WKH� ,(((� 3������� :RUNLQJ� *URXS�
3UHOLPLQDU\�5HY��������
KWWS���JURXSHU�LHHH�RUJ�JURXSV��������NO�S�KWPO�������

>�@ $�0DWVX]DZD��.�+LUD\DPD��6�<RVKL]DNL�� �6SHFLILFDWLRQ�RI
$QDORJ�%RXQGDU\�7HVW�/6,��01$%67�����9HUVLRQ������
KWWS���JURXSHU�LHHH�RUJ�JURXSV��������PH�S�KWPO�������

>�@ 0$=H7� *PE+�� �7KH� $UWHPLV� &KLS� 'DWD� 6KHHW��
KWWS���JURXSHU�LHHH�RUJ�JURXSV��������D�S�KWPO

>�@ )�GH�-RQJ���3KLOLSV�(YDOXDWLRQ�5HSRUW��
KWWS���JURXSHU�LHHH�RUJ�JURXSV��������IM�S�KWPO�

>�@ -�0�GD�6LOYD����3DUDPHWULF�7HVWLQJ�RI�3DVVLYH�&RPSRQHQWV
8VLQJ�3RZHU��6XSSO\�&XUUHQW�0RQLWRULQJ���([SHULPHQWV�ZLWK�D
3������7HVW&KLS��
KWWS���JURXSHU�LHHH�RUJ�JURXSV��������MV�S�KWPO�

>��@ 0�%RUNRZVND� HW� DO�� �5HVXOWV� RI� ,QYHVWLJDWLRQV� RI� 0L[HG�
6LJQDO�7HVW�%XV�LQ�01$%67����YHUVLRQ������/6,�7HVW�&KLS
KWWS���JURXSHU�LHHH�RUJ�JURXSV��������PJ�S�KWPO

>��@ 6�7URVW�� �6RPH� 5HVXOWV� RI� ([SHULPHQWV� ZLWK� 3DQDVRQLF�
0DWVXVKLWD�,(((�3�������7HVWFKLS�01$%67���
KWWS���JURXSHU�LHHH�RUJ�JURXSV��������VW�S�KWPO

>��@ 0�%RUNRZVND�� 0�*RQHUD�� �(YDOXDWLRQ� RI� 0L[HG�6LJQDO
%RXQGDU\�6FDQ� 3URWRW\SHV��� 3URFHHGLQJV� RI� ,067:
���� �����
SS����������

>��@ 0�6�=DUQLN�� )�1RYDN��8�.Dþ�� 6�0DþHN�� ([SHULPHQWV� ZLWK
,(((��������./,&�7HVW�&KLS��$�&DVH�6WXG\��� �3URFHHGLQJV�RI
,067:
����������SS����������

>��@ .�3�3DUNHU�� -�(�0F'HUPLG�� 6�2UHVMR�� �6WUXFWXUH� DQG
0HWURORJ\� IRU� DQ�$QDORJ�7HVWDELOLW\�%XV���3URFHHGLQJV�RI� ,7&
������SS����������

>��@ .�3DUNHU�� -�(�0F'HUPLG�� 5�$�%URZHQ�� .�1XUL\D�
.�+LUD\DPD�� $�0DWVX]DZD�� �'HVLJQ�� )DEULFDWLRQ� DQG� 8VH� RI
0L[HG�6LJQDO� ,&� 7HVWDELOLW\� 6WUXFWXUHV��� � 3URFHHGLQJV� RI� ,7&
������SS����������

>��@ &�6X�� <�7�&KHQ�� 6�-�-RX�� �3DUDVLWLF� (IIHFW� 5HPRYDO� IRU
$QDORJ�0HDVXUHPHQW�LQ��3�������(QYLURQPHQW���3URFHHGLQJV�RI
,7&��������SS����������

>��@ -�� 0F'HUPLG�� �/LPLWHG� $FFHVV� 7HVWLQJ�� ,(((� �������
,QVWUXPHQWDWLRQ� DQG� 0HWKRGV��� 3URFHHGLQJV� RI� ,7&� ������ SS�
��������

>��@ -�0�� GD� 6LOYD�� $�&�/HDR�� -�&�$OYHV�� -�6�0DWRV�
�,PSOHPHQWDWLRQ� RI� 0L[HG� &XUUHQW�9ROWDJH� 7HVWLQJ� 8VLQJ� WKH
,(((� 3������� ,QIUDVWUXFWXUH��� 3URFHHGLQJV� RI� ,7&� ������ SS�
��������

>��@ -�0�� GD� 6LOYD�� /�&�/DUDQMHLUD�� -�6�0DWRV��� $� 0HWKRG� IRU
7HVWLQJ�$QDORJ�&OXVWHUV�8VLQJ� ,(((�3���������3URFHHGLQJV�RI
,067:
����������SS����������

>��@ .�$UDEL�� %�.DPLQVND�� �7HVWLQJ�$QDORJ� DQG�0L[HG�6LJQDO
,QWHJUDWHG�&LUFXLWV�8VLQJ�2VFLOODWLRQ�7HVW�0HWKRG���,(((�7UDQV�
RQ�&$'��9RO������1R�����������SS����������

>��@ 0��6DQWR�=DUQLN��)��1RYDN��6��0DþHN���(IILFLHQW�JR�QR�JR
WHVW� RI� DFWLYH� 5&� ILOWHUV��� ,QW�� -RXUQDO� RI� FLUFXLW� WKHRU\� DQG
DSSOLFDWLRQV��9RO������������SS����������

>��@ '�9D]TXH]�� $�5XHGD�� -�/�+XHUWDV�� (�3HUDOLDV�� �$� +LJK�4
%DQGSDVV� )XOO\� 'LIIHUHQWLDO� 6&� )LOWHU� ZLWK� (QKDQFHG
7HVWDELOLW\���3URFHHGLQJV�RI�(66&,5&
���������

>��@ 8�� .Dþ�� �,PSOHPHQWDWLRQ� RI� D� 6ZLWFKHG� &DSDFLWRU� )LOWHU
ZLWK� 2VFLOODWLRQ�EDVHG� 7HVW� &DSDELOLW\��� 7HFK�� 5HSRUW�� �����
IWS���IWS�FVG�LMV�VL�5HSRUWV�&6'�75������SV�J]


	Main
	DATE2000
	Front Matter
	Table of Contents
	Session Index
	Author Index


