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5HJUHVVLRQ�7HVWLQJ
‡ 'HYHORSHG�ILUVW�YHUVLRQ�RI�VRIWZDUH
‡ $GHTXDWHO\�WHVWHG�WKH�ILUVW�YHUVLRQ
‡ 0RGLILHG�WKH�VRIWZDUH��YHUVLRQ���QRZ�

QHHGV�WR�EH�WHVWHG
‡ +RZ�WR�WHVW�YHUVLRQ��"
‡ $SSURDFKHV

² 5HWHVW�HQWLUH�VRIWZDUH�IURP�VFUDWFK
² 2QO\�WHVW�WKH�FKDQJHG�SDUWV��LJQRULQJ�

XQFKDQJHG�SDUWV�VLQFH�WKH\�KDYH�DOUHDG\�
EHHQ�WHVWHG

² &RXOG�PRGLILFDWLRQV�KDYH�DGYHUVHO\�DIIHFWHG�
XQFKDQJHG�SDUWV�RI�WKH�VRIWZDUH"

5HJUHVVLRQ�7HVWLQJ

‡ ´6RIWZDUH�PDLQWHQDQFH�WDVN�
SHUIRUPHG�RQ�D�PRGLILHG�SURJUDP�WR�
LQVWLOO�FRQILGHQFH�WKDW�FKDQJHV�DUH�
FRUUHFW�DQG�KDYH�QRW�DGYHUVHO\�
DIIHFWHG�XQFKDQJHG�SRUWLRQV�RI�WKH�
SURJUDP�µ



�

5HJUHVVLRQ�7HVWLQJ�YV��
'HYHORSPHQW�7HVWLQJ

‡ 'XULQJ�UHJUHVVLRQ�WHVWLQJ��DQ�
HVWDEOLVKHG�WHVW�VHW�PD\�EH�
DYDLODEOH�IRU�UHXVH

‡ $SSURDFKHV
² 5HWHVW�DOO
² 6HOHFWLYH�UHWHVW��VHOHFWLYH�UHJUHVVLRQ�

WHVWLQJ��m 0DLQ�IRFXV�RI�UHVHDUFK

)RUPDO�'HILQLWLRQ

‡ *LYHQ�D�SURJUDP�3��
‡ LWV�PRGLILHG�YHUVLRQ�3·��DQG�
‡ D�WHVW�VHW�7

² XVHG�SUHYLRXVO\�WR�WHVW�3

‡ ILQG�D�ZD\��PDNLQJ�XVH�RI�7�WR�JDLQ�
VXIILFLHQW�FRQILGHQFH�LQ�WKH�
FRUUHFWQHVV�RI�3·



�

5HJUHVVLRQ�7HVWLQJ�6WHSV
�� ,GHQWLI\�WKH�PRGLILFDWLRQV�WKDW�ZHUH�

PDGH�WR�3
² (LWKHU�DVVXPH�DYDLODELOLW\�RI�D�OLVW�RI�

PRGLILFDWLRQV��RU
² 0DSSLQJ�RI�FRGH�VHJPHQWV�RI�3�WR�WKHLU�

FRUUHVSRQGLQJ�VHJPHQWV�LQ�3·

�� 6HOHFW�7·�Ž 7��WKH�VHW�RI�WHVWV�WR�UH�
H[HFXWH�RQ�3·
² 0D\�QHHG�UHVXOWV�RI�VWHS���DERYH
² 0D\�QHHG�WHVW�KLVWRU\�LQIRUPDWLRQ��L�H���WKH�

LQSXW��RXWSXW��DQG�H[HFXWLRQ�KLVWRU\IRU�
HDFK�WHVW

5HJUHVVLRQ�7HVWLQJ�6WHSV

�� 5HWHVW�3·�ZLWK�7·
² 8VH�H[SHFWHG�RXWSXW�RI�3��LI�VDPH

�� &UHDWH�QHZ�WHVWV�IRU�3·��LI�QHHGHG
² ([DPLQH�ZKHWKHU�FRYHUDJH�FULWHULRQ�

LV�DFKLHYHG

�� &UHDWH�7··
² 7KH�QHZ�WHVW�VXLWH��FRQVLVWLQJ�RI�

WHVWV�IURP�VWHSV���DQG����DQG�ROG�
WHVWV�WKDW�ZHUH�QRW�VHOHFWHG



�

6HOHFWLYH�5HWHVWLQJ

‡ 7HVWV�WR�UHUXQ
² 6HOHFW�WKRVH�WHVWV�WKDW�ZLOO�SURGXFH�

GLIIHUHQW�RXWSXWZKHQ�UXQ�RQ�3·
‡ 0RGLILFDWLRQ�UHYHDOLQJ�WHVW�FDVHV
‡ ,W�LV�LPSRVVLEOH�WR�DOZD\V�ILQG�WKH�VHW�RI�

PRGLILFDWLRQ�UHYHDOLQJ�WHVW�FDVHV�² �ZH�FDQQRW�SUHGLFW�
ZKHQ�3·�ZLOO�KDOW�IRU�D�WHVW�

² 6HOHFW�PRGLILFDWLRQ�WUDYHUVLQJWHVW�FDVHV
‡ ,I�LW�H[HFXWHV�D�QHZ�RU�PRGLILHG�VWDWHPHQW�LQ�3·�RU�

PLVVHV�D�VWDWHPHQW�LQ�3·�WKDW�LW�H[HFXWHG�LQ�3

7

7HVWV�WR�UHUXQ 7HVWV�QRW�WR�UHUXQ
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7·� �^W���W�`

&RVW�RI�5HJUHVVLRQ�7HVWLQJ

5HWHVW�$OO
6HOHFWLYH�5HWHVW

$QDO\VLV

&RVW� �&[ &RVW� �&\

:H�ZDQW�& [ ��& \

.H\�LV�WKH�WHVW�VHOHFWLRQ�DOJRULWKP�WHFKQLTXH

:H�ZDQW�WR�PDLQWDLQ�WKH�VDPH�´TXDOLW\�RI�WHVWLQJµ

�



�

6HOHFWLYH�UHWHVW�$SSURDFKHV
‡ &RYHUDJH�EDVHG�DSSURDFKHV

² 5HUXQ�WHVWV�WKDW�FRXOG�SURGXFH�
GLIIHUHQW�RXWSXW�WKDQ�WKH�RULJLQDO�
SURJUDP��8VH�VRPH�FRYHUDJH�FULWHULRQ�
DV�D�JXLGH

‡ 0LQLPL]DWLRQ�DSSURDFKHV
² 0LQLPDO�VHW�RI�WHVWV�WKDW�PXVW�EH�UXQ�

WR�PHHW�VRPH�VWUXFWXUDO�FRYHUDJH�
FULWHULRQ

‡ (�J���HYHU\�SURJUDP�VWDWHPHQW�DGGHG�WR�RU�
PRGLILHG�IRU�3·�EH�H[HFXWHG��LI�SRVVLEOH��E\�
DW�OHDVW�RQH�WHVW�LQ�7

6HOHFWLYH�UHWHVW�$SSURDFKHV
‡ 6DIH�DSSURDFKHV

² 6HOHFW�HYHU\�WHVW�WKDW�PD\�FDXVH�WKH�
PRGLILHG�SURJUDP�WR�SURGXFH�GLIIHUHQW�RXWSXW�
WKDQ�WKH�RULJLQDO�SURJUDP

‡ (�J���HYHU\�WHVW�WKDW�ZKHQ�H[HFXWHG�RQ�3��H[HFXWHG�DW�
OHDVW�RQH�VWDWHPHQW�WKDW�KDV�EHHQ�GHOHWHG�IURP�3��DW�
OHDVW�RQH�VWDWHPHQW�WKDW�LV�QHZ�LQ�RU�PRGLILHG�IRU�3·

‡ 'DWD�IORZ�FRYHUDJH�EDVHG�DSSURDFKHV
² 6HOHFW�WHVWV�WKDW�H[HUFLVH�GDWD�LQWHUDFWLRQV�

WKDW�KDYH�EHHQ�DIIHFWHG�E\�PRGLILFDWLRQV
‡ (�J���VHOHFW�HYHU\�WHVW�LQ�7��WKDW�ZKHQ�H[HFXWHG�RQ�3��

H[HFXWHG�DW�OHDVW�RQH�GHI�XVH�SDLU�WKDW�KDV�EHHQ�
GHOHWHG�IURP�3·��RU�DW�OHDVW�RQH�GHI�XVH�SDLU�WKDW�KDV�
EHHQ�PRGLILHG�IRU�3·



�

6HOHFWLYH�UHWHVW�$SSURDFKHV

‡ $G�KRF�UDQGRP�DSSURDFKHV
² 7LPH�FRQVWUDLQWV
² 1R�WHVW�VHOHFWLRQ�WRRO�DYDLODEOH

‡ (�J���UDQGRPO\�VHOHFW�Q�WHVW�FDVHV�IURP�7

)DFWRUV�WR�FRQVLGHU

‡ 7HVWLQJ�FRVWV
‡ )DXOW�GHWHFWLRQ�DELOLW\
‡ 7HVW�VXLWH�VL]H�YV��IDXOW�GHWHFWLRQ�

DELOLW\
‡ 6SHFLILF�VLWXDWLRQV�ZKHUH�RQH�

WHFKQLTXH�LV�VXSHULRU�WR�DQRWKHU



��

2SHQ�4XHVWLRQV
‡ +RZ�GR�WHFKQLTXHV�GLIIHU�LQ�WHUPV�RI�

WKHLU�DELOLW\�WR
² UHGXFH�UHJUHVVLRQ�WHVWLQJ�FRVWV"
² GHWHFW�IDXOWV"

‡ :KDW�WUDGHRIIV�H[LVW�E�Z�WHVWVXLWH VL]H�
UHGXFWLRQ�DQG�IDXOW�GHWHFWLRQ�DELOLW\"

‡ :KHQ�LV�RQH�WHFKQLTXH�PRUH�FRVW�
HIIHFWLYH�WKDQ�DQRWKHU"

‡ +RZ�GR�IDFWRUV�VXFK�DV�SURJUDP�GHVLJQ��
ORFDWLRQ��DQG�W\SH�RI�PRGLILFDWLRQV��DQG�
WHVW�VXLWH�GHVLJQ�DIIHFW�WKH�HIILFLHQF\�
DQG�HIIHFWLYHQHVV�RI�WHVW�VHOHFWLRQ�
WHFKQLTXHV"

([SHULPHQW
‡ +\SRWKHVLV

² 1RQ�UDQGRP�WHFKQLTXHV�DUH�PRUH�HIIHFWLYH�WKDQ�
UDQGRP�WHFKQLTXHV�EXW�DUH�PXFK�PRUH�H[SHQVLYH

² 7KH�FRPSRVLWLRQ�RI�WKH�RULJLQDO�WHVW�VXLWH�
JUHDWO\�DIIHFWV�WKH�FRVW�DQG�EHQHILWV�RI�WHVW�
VHOHFWLRQ�WHFKQLTXHV

² 6DIH�WHFKQLTXHV�DUH�PRUH�HIIHFWLYH�DQG�PRUH�
H[SHQVLYH�WKDQ�PLQLPL]DWLRQ�WHFKQLTXHV

² 'DWD�IORZ�FRYHUDJH�EDVHG�WHFKQLTXHV�DUH�DV�
HIIHFWLYH�DV�VDIH�WHFKQLTXHV��EXW�FDQ�EH�PRUH�
H[SHQVLYH

² 'DWD�IORZ�FRYHUDJH�EDVHG�WHFKQLTXHV�DUH�PRUH�
HIIHFWLYH�WKDQ�PLQLPL]DWLRQ�WHFKQLTXHV�EXW�DUH�
PRUH�H[SHQVLYH



��

0HDVXUH

‡ &RVWV�DQG�EHQHILW�RI�VHYHUDO�WHVW�
VHOHFWLRQ�DOJRULWKPV

‡ 'HYHORSHG�WZR�PRGHOV
² &DOFXODWLQJ�WKH�FRVW�RI�XVLQJ�WKH�

WHFKQLTXH�Z�U�W��WKH�UHWHVW�DOO�
WHFKQLTXH

² &DOFXODWH�WKH�IDXOW�GHWHFWLRQ�
HIIHFWLYHQHVV�RI�WKH�UHVXOWLQJ�WHVW�
FDVH

0RGHOLQJ�&RVW
‡ 'LG�QRW�KDYH�LPSOHPHQWDWLRQV�RI�DOO�

WHFKQLTXHV
² +DG�WR�VLPXODWH�WKHP

‡ ([SHULPHQW�ZDV�UXQ�RQ�VHYHUDO�
PDFKLQHV����������WHVW�FDVHV��²
UHVXOWV�QRW�FRPSDUDEOH

‡ 6LPSOLI\LQJ�DVVXPSWLRQV
² $OO�WHVW�FDVHV�KDYH�XQLIRUP�FRVWV
² $OO�VXE�FRVWV�FDQ�EH�H[SUHVVHG�LQ�

HTXLYDOHQW�XQLWV
‡ +XPDQ�HIIRUW��HTXLSPHQW�FRVW�



��

0RGHOLQJ�&RVW

‡ &RVW�RI�UHJUHVVLRQ�WHVW�VHOHFWLRQ
² &RVW� �$���(�7·�
² :KHUH�$�LV�WKH�FRVW�RI�DQDO\VLV
² $QG�(�7·��LV�WKH�FRVW�RI�H[HFXWLQJ�DQG�

YDOLGDWLQJ�WHVWV�LQ�7·
² 1RWH�WKDW�(�7��LV�WKH�FRVW�RI�

H[HFXWLQJ�DQG�YDOLGDWLQJ�DOO�WHVWV��L�H���
WKH�UHWHVW�DOO�DSSURDFK

² 5HODWLYH�FRVW�RI�H[HFXWLQJ�DQG�
YDOLGDWLQJ� �_7·_�_7_

0RGHOLQJ�)DXOW�GHWHFWLRQ
‡ 3HU�WHVW�EDVLV

² *LYHQ�D�SURJUDP�3�DQG�
² ,WV�PRGLILHG�YHUVLRQ�3·
² ,GHQWLI\�WKRVH�WHVWV�WKDW�DUH�LQ�7�DQG�UHYHDO�

D�IDXOW�LQ�3·��EXW�WKDW�DUH�QRW�LQ�7·
² 1RUPDOL]H�DERYH�TXDQWLW\�E\�WKH�QXPEHU�RI�

IDXOW�UHYHDOLQJ�WHVWV�LQ�7

‡ 3UREOHP
² 0XOWLSOH�WHVWV�PD\�UHYHDO�D�JLYHQ�IDXOW
² 3HQDOL]HV�VHOHFWLRQ�WHFKQLTXHV�WKDW�GLVFDUG�

WKHVH�WHVW�FDVHV��L�H���WKRVH�WKDW�GR�QRW�
UHGXFH�IDXOW�GHWHFWLRQ�HIIHFWLYHQHVV�



��

0RGHOLQJ�)DXOW�GHWHFWLRQ
‡ 3HU�WHVW�VXLWH�EDVLV

² 7KUHH�RSWLRQV�
‡ 7KH�WHVW�VXLWH�LV�LQDGHTXDWH

² 1R�WHVW�LQ�7�LV�IDXOW�UHYHDOLQJ��DQG�WKXV��QR�WHVW�LQ�
7·�LV�IDXOW�UHYHDOLQJ

‡ 6DPH�IDXOW�GHWHFWLRQ�DELOLW\
² 6RPH�WHVW�LQ�ERWK�7�DQG�7·�LV�IDXOW�UHYHDOLQJ

‡ 7HVW�VHOHFWLRQ�FRPSURPLVHV�IDXOW�GHWHFWLRQ
² 6RPH�WHVW�LQ�7�LV�IDXOW�UHYHDOLQJ��EXW�QR�WHVW�LQ�7·�

LV�IDXOW�UHYHDOLQJ

‡ ����� �3HUFHQWDJH�RI�FDVHV�LQ�ZKLFK�
7·�FRQWDLQV�QR�IDXOW�UHYHDOLQJ�WHVWV�

([SHULPHQWDO�'HVLJQ

‡ ��&�SURJUDPV
‡ 7HVW�VXLWHV�IRU�WKH�SURJUDPV
‡ 6HYHUDO�PRGLILHG�YHUVLRQV



��

7HVW�6XLWHV�DQG�9HUVLRQV
‡ *LYHQ�D�WHVW�SRRO�IRU�HDFK�SURJUDP

² %ODFN�ER[�WHVW�FDVHV
‡ &DWHJRU\�SDUWLWLRQ�PHWKRG

² $GGLWLRQDO�ZKLWH�ER[�WHVW�FDVHV
‡ &UHDWHG�E\�KDQG
‡ (DFK��H[HFXWDEOH��VWDWHPHQW��HGJH��DQG�GHI�

XVH�SDLU�LQ�WKH�EDVH�SURJUDP�ZDV�H[HUFLVHG�
E\�DW�OHDVW����WHVW�FDVHV�

‡ 1DWXUH�RI�PRGLILFDWLRQV
² 0RVW�FDVHV�VLQJOH�PRGLILFDWLRQ
² 6RPH�FDVHV������PRGLILFDWLRQV



��



��



��

'HSHQGHQW�YDULDEOHV

‡ $YHUDJH�UHGXFWLRQ�LQ�WHVW�VXLWH�VL]H
‡ )DXOW�GHWHFWLRQ�HIIHFWLYHQHVV

‡ ����3HUFHQWDJH�RI�WHVW�VXLWHV�LQ�ZKLFK�7·�
GRHV�QRW�UHYHDO�D�IDXOW�LQ�3·



��

����3HUFHQWDJH�RI�WHVW�VXLWHV�LQ�ZKLFK
7·�GRHV�QRW�UHYHDO�D�IDXOW�LQ�3·

)DXOW�GHWHFWLRQ�(IIHFWLYHQHVV



��

+RZ�WR�UHDG�WKH�JUDSKV

)DXOW�GHWHFWLRQ�(IIHFWLYHQHVV



��



��

&RQFOXVLRQV
‡ 0LQLPL]DWLRQ�SURGXFHV�WKH�VPDOOHVW�DQG�

WKH�OHDVW�HIIHFWLYH�WHVW�VXLWHV
‡ 5DQGRP�VHOHFWLRQ�RI�VOLJKWO\�ODUJHU�WHVW�

VXLWHV�\LHOGHG�HTXDOO\�JRRG�WHVW�VXLWHV�DV�
IDU�DV�IDXOW�GHWHFWLRQ�LV�FRQFHUQHG

‡ 6DIH�DQG�GDWD�IORZ�QHDUO\�HTXLYDOHQW�
DYHUDJH�EHKDYLRU�DQG�DQDO\VLV�FRVWV
² 'DWD�IORZ�PD\�EH�XVHIXO�IRU�RWKHU�DVSHFWV�

RI�UHJUHVVLRQ�WHVWLQJ

‡ 6DIH�PHWKRGV�IRXQG�DOO�IDXOWV��IRU�ZKLFK�
WKH\�KDV�IDXOW�UHYHDOLQJ�WHVWV��ZKLOH�
VHOHFWLQJ��DYHUDJH������RI�WKH�WHVW�
FDVHV



��

&RQFOXVLRQV

‡ ,Q�FHUWDLQ�FDVHV��VDIH�PHWKRG�FRXOG�
QRW�UHGXFH�WHVW�VXLWH�VL]H�DW�DOO
² 2Q�WKH�DYHUDJH��VOLJKWO\�ODUJHU�UDQGRP�

WHVW�VXLWHV�FRXOG�EH�QHDUO\�DV�
HIIHFWLYH

‡ 5HVXOWV�ZHUH�VHQVLWLYH�WR�
² 6HOHFWLRQ�PHWKRGV�XVHG
² 3URJUDPV
² &KDUDFWHULVWLFV�RI�WKH�FKDQJHV
² &RPSRVLWLRQ�RI�WKH�WHVW�VXLWHV


