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KHUH�DUH�DW�OHDVW���VWDQGDUGV�WKDW�VXUYH\�TXHVWLRQV�VKRXOG�PHHW��2QH�UHDVRQ�LW�LV
HDV\�WR�ZULWH�SRRU�TXHVWLRQV�LV�WKDW�UHVHDUFKHUV�IRFXV�RQ�VRPH�VWDQGDUGV�EXW� LJ�

QRUH�RWKHUV��$�PRUH�FRPSOH[�SUREOHP�LV�SRVHG�E\�WKH�IDFW�WKDW�GHVLJQLQJ�D�TXHVWLRQ
WKDW� LV� JRRG� DFFRUGLQJ� WR� RQH� VWDQGDUG� FDQ� PDNH� LW� D� SRRU� TXHVWLRQ� ZKHQ� MXGJHG
DJDLQVW�DQRWKHU�VWDQGDUG��7KLUG��W\SLFDO�SUHWHVW�DQG�TXHVWLRQ�HYDOXDWLRQ�SURFHGXUHV�GR
QRW�SURYLGH�LQIRUPDWLRQ�DERXW�DOO���VWDQGDUGV��,W�LV�HDV\�WR�LJQRUH�D�VWDQGDUG�LI �WKHUH�LV
QR� LQIRUPDWLRQ� DERXW� LW�� )LQDOO\�� UHVHDUFKHUV� RIWHQ� DUH� FRPPLWWHG� WR� TXHVWLRQV� WKDW
KDYH�EHHQ�XVHG�SUHYLRXVO\��HYHQ�ZKHQ�WKHUH�LV�HYLGHQFH�WKDW�WKH\�DUH�IODZHG��7KLV�SD�
SHU�SUHVHQWV�WKH���VWDQGDUGV��WKH�ZD\V�LQ�ZKLFK�WKH\�FDQ�EH�LQ�FRQIOLFW��WKH�FKDOOHQJHV
RI �HYDOXDWLQJ�TXHVWLRQV��DQG�WKH�LPSOLFDWLRQV�IRU�VWDQGDUG�VXUYH\�SUDFWLFH�

�� ,QWURGXFWLRQ

´7RWDO�VXUYH\�GHVLJQµ�UHIHUV�WR�WKH�LGHD�WKDW�LQ�GHVLJQLQJ�RU�HYDOXDWLQJ�D�VXUYH\�SUR�
MHFW��LW�LV�LPSRUWDQW�WR�FRQVLGHU�DOO�DVSHFWV�RI �WKH�GDWD�FROOHFWLRQ�SURWRFRO��VDPSOLQJ�
GDWD�FROOHFWLRQ�SURFHGXUHV��LQWHUYLHZLQJ��QRQ�UHVSRQVH��DQG�TXHVWLRQ�GHVLJQ��QRW�MXVW
D�IHZ��7KH�TXDOLW\�RI �VXUYH\�GDWD�ZLOO�EH�QR�EHWWHU�WKDQ�WKH�ZRUVW�DVSHFW�RI �WKH�GDWD
FROOHFWLRQ�SURWRFRO��FRQVLGHULQJ�DOO�DVSHFWV�RI �LW��*URYHV��������)RZOHU��������

,Q�WKH�DUHD�RI �VXUYH\�TXHVWLRQ�GHVLJQ�DQG�HYDOXDWLRQ��D�FRPSDUDEOH�FRQVWUXFW��´WRWDO
VXUYH\�TXHVWLRQ�GHVLJQµ��PD\�EH�DSSURSULDWH��2QH�RI �WKH�LPSRUWDQW�UHDVRQV�WKDW�GH�
VLJQLQJ�JRRG�TXHVWLRQV�LV�GLIILFXOW�LV�WKDW�WKHUH�DUH�QXPHURXV�VWDQGDUGV�WKDW�VXUYH\
TXHVWLRQV� VKRXOG�PHHW�� DQG� WKH\� DUH� QRW� QHFHVVDULO\� UHODWHG� WR� RQH� DQRWKHU�� ,Q� D
PDQQHU�SDUDOOHO�WR�WKH�FRQFHSW�RI �WRWDO�VXUYH\�GHVLJQ��LI �D�TXHVWLRQ�SURYHV�WR�EH�LQ�

����������������������������������������������������������

� 7KLV�PDQXVFULSW�ZDV�SUHSDUHG�ZKLOH�WKH�DXWKRU�ZDV�D�JXHVW�SURIHVVRU�DW�WKH�=HQWUXP�I�U
8PIUDJHQ��0HWKRGHQ� XQG�$QDO\VHQ� �=80$�� LQ�0DQQKHLP��*HUPDQ\�� =80$·V� KRVSLWDOLW\
DQG�VXSSRUW�LV�ZDUPO\�DFNQRZOHGJHG�
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DGHTXDWH�ZLWK�UHVSHFW�WR�DQ\�RQH�RI �WKHVH�GHVLJQ�VWDQGDUGV��LW�LV�OLNHO\�WR�EH�D�SRRU
VXUYH\�TXHVWLRQ�

7KH�SXUSRVH�RI � WKLV� SDSHU� LV� WR� OD\� RXW� �� VWDQGDUGV� WKDW� VXUYH\� TXHVWLRQV� VKRXOG
PHHW��WR�EULHIO\�GHVFULEH�ZK\�HDFK�LV�LPSRUWDQW��DQG�WKHQ�WR�GLVFXVV�WKH�LPSOLFDWLRQV
RI �DSSO\LQJ�WKHVH���VWDQGDUGV�IRU�WKH�GHVLJQ�RI �JRRG�VXUYH\�TXHVWLRQV�

�� 7KH���6WDQGDUGV

7KH�IROORZLQJ�DUH���VWDQGDUGV�WKDW�VXUYH\�TXHVWLRQV�QHHG�WR�PHHW�

&RQWHQW�VWDQGDUGV
5HVHDUFKHUV�KDYH� WR�GHFLGH�ZKDW�TXHVWLRQV� WR� DVN��ZKDW� FRQWHQW� WR� DVN� DERXW��$O�
WKRXJK�WKDW�PLJKW�VHHP�DQ�REYLRXV�VWDQGDUG��RQH�WKDW�ZRXOG�EH�KDUG�WR�IDLO�WR�PHHW�
LQ� IDFW�PHWKRGRORJLVWV� RIWHQ� ILQG� WKDW� UHVHDUFKHUV�KDYH�QRW� WKRXJKW� WKURXJK�ZKDW
WKH\�UHDOO\�VKRXOG�DVN�DERXW�

'HFLVLRQV�DERXW�TXHVWLRQ�FRQWHQW�HPHUJH�IURP�DQ� LQWHJUDWLRQ�RI � WZR�NLQGV�RI � LQ�
IRUPDWLRQ��)LUVW��UHVHDUFKHUV�QHHG�D�VHW�RI �DQDO\WLF�REMHFWLYHV��DQDO\WLF�TXHVWLRQV�WKDW
WKH\�ZDQW�WR�DQVZHU�EDVHG�RQ�WKH�VXUYH\�GDWD�WKH\�FROOHFW��6HFRQG��WKH\�QHHG�WR�ILQG
RXW�ZKDW�UHVSRQGHQWV�KDYH�WR�VD\��ZKDW�WKH\�DUH�DEOH�DQG�ZLOOLQJ� WR� WHOO� WKHP�� WKDW
FDQ�SURYLGH�WKH�LQIRUPDWLRQ�WKH\�QHHG��2IWHQ��D�UHVXOW�RI �FDUHIXO�SUH�VXUYH\�HYDOXD�
WLRQ�RI �TXHVWLRQV� LV�WKDW�UHVHDUFKHUV�EHFRPH�PRUH�LQIRUPHG�DERXW�ZKDW�TXHVWLRQV
WKH\�VKRXOG�DVN�LQ�RUGHU�WR�JDWKHU�WKH�LQIRUPDWLRQ�WKH\�QHHG�

7KH�FRQWHQW�VWDQGDUG�KDV�WZR�FRPSRQHQWV�

D� :KHWKHU�RU�QRW�WKH�DQVZHUV�WR�WKH�TXHVWLRQV�DVNHG�ZLOO�PHHW�WKH�DQDO\WLF�REMHF�
WLYHV�

E� :KHWKHU�RU�QRW�WKH�TXHVWLRQV�DUH� WKH�ULJKW�RQHV� WR�JHW� UHVSRQGHQWV� WR�SURYLGH
WKH�LQIRUPDWLRQ�WKH\�KDYH�WKDW�ZLOO�HQDEOH�WKH�UHVHDUFKHUV�WR�DGGUHVV�WKH�DQDO\WLF
TXHVWLRQV�

&RJQLWLYH�VWDQGDUGV
7KH� RIILFLDO� EHJLQQLQJ� RI � WKH� FRJQLWLYH� DVSHFWV� RI � VXUYH\� PHWKRGRORJ\� �&$60�
PRYHPHQW� LQ� WKH� 8QLWHW� 6WDWHV� LV� XVXDOO\� LGHQWLILHG� DV� ������ ,Q� WKDW� \HDU�� DQ� DG�
YDQFHG�VHPLQDU�RQ�&$60�ZDV�FRQYHQHG��EULQJLQJ�WRJHWKHU�VWDWLVWLFLDQV�� VXUYH\�UH�
VHDUFKHUV��DQG�UHVHDUFKHUV�IURP�WKH�FRJQLWLYH�VFLHQFHV�WR�H[SORUH�WKHLU�PXWXDO�LQWHU�
HVWV��$�VLPLODU�HYHQW�ZDV�KHOG�DW�=80$�LQ�������7KH�UHVXOWV�RI �WKHVH�WZR�FRQIHUHQFHV
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ZHUH� SXEOLVKHG� E\� -DELQH�7DQXU�7RXUDQJHDX� ������� DQG� E\� +LSSOHU�6FKZDU]�
6XGPDQ��������

6LQFH� WKRVH� FRQIHUHQFHV�� DQG� WKH� UHODWHG� SXEOLFDWLRQV�� WKHUH� KDV� EHHQ� JURZLQJ
DJUHHPHQW� WKDW�TXHVWLRQV� VKRXOG�PHHW�FRJQLWLYH� VWDQGDUGV�EHIRUH� WKH\� DUH�XVHG� LQ
VXUYH\V��VHH�6LUNHQ��HW�DO���������&RJQLWLYH�VWDQGDUGV�LQFOXGH�

D� 7KDW�TXHVWLRQV�VKRXOG�EH�FRQVLVWHQWO\�XQGHUVWRRG�E\�DOO�UHVSRQGHQWV�

E� 7KDW�UHVSRQGHQWV�KDYH�DFFHVV�WR��WKDW�LV�WKH\�NQRZ�RU�FDQ�UHPHPEHU��WKH�LQIRU�
PDWLRQ�UHTXLUHG�WR�DQVZHU�WKH�TXHVWLRQV�

F� 7KDW� WKH� DQVZHUV� JLYHQ� WR� WKH� TXHVWLRQV� DFFXUDWHO\� UHIOHFW� WKH� UHDOLW\� WKDW� UH�
VSRQGHQWV�DUH�EHLQJ�DVNHG�WR�GHVFULEH�

,QWHUSHUVRQDO�6WDQGDUGV
$�VXUYH\�LQVWUXPHQW�LV�QRW�RQO\�D�VHW�RI �TXHVWLRQV�IRU�UHVSRQGHQWV�WR�DQVZHU��:KHQ
LW�LV�XVHG�E\�DQ�LQWHUYLHZHU��LW�EHFRPHV�D�VFULSW�IRU��DW�OHDVW�RQH�VLGH�RI��DQ�LQWHUDF�
WLRQ��7KXV��WKH�IDFW�WKDW�WKH�TXHVWLRQV�ZLOO�EH�XVHG�LQ�DQ�LQWHUSHUVRQDO�FRQWH[W��LQ�D
SDUWLFXODU�ZD\� WR� FROOHFW� GDWD�� SURGXFHV� DQRWKHU� VHW� RI � LVVXHV� WKDW� QHHG� WR� EH� DG�
GUHVVHG�LQ�GHVLJQLQJ�D�VXUYH\�LQVWUXPHQW�

D� 7KH�TXHVWLRQV�QHHG�WR�EH�GHVLJQHG�VR�WKDW�WKH\�FDQ�EH�DVNHG�H[DFWO\�DV�ZULWWHQ�
:KHQ� WKH� TXHVWLRQV� DUH� UHDG� RUDOO\�� WKH\� VKRXOG� EH� FOHDU� HQRXJK� WKDW� WKH� UH�
VSRQGHQW� LV� UHDG\� WR� DQVZHU� WKH� TXHVWLRQ�� 4XHVWLRQV� WKDW� UHTXLUH� H[WHQVLYH
SURELQJ��RU�WKDW�OHDG�WR�UHVSRQGHQWV�WR�IUHTXHQWO\�DVN�IRU�FODULILFDWLRQ��KDYH�EHHQ
VKRZQ�WR�KDYH�DGYHUVH�HIIHFWV�RQ�GDWD�TXDOLW\��)RZOHU�0DQJLRQH�������)RZOHU�
&DQQHOO�������

E� 7KH�LQWHUYLHZ�VFKHGXOH�DOVR�PXVW�SURGXFH�DQ�LQWHUDFWLRQ�WKDW�VHHPV�UHDVRQDEOH
DQG� DSSURSULDWH� WR� UHVSRQGHQWV�� ,QVWUXPHQWV� WKDW� VHHP� UHSHWLWLYH�� RYHUO\� GH�
WDLOHG�� RU� LUUHOHYDQW� WR� WKH� SXUSRVHV� RI � WKH� VXUYH\� IURP� WKH� UHVSRQGHQWV� SHU�
VSHFWLYH�PD\�KDYH�DQ�DGYHUVH�HIIHFWLYH�RQ�UHVSRQGHQW�PRWLYDWLRQ�

F� 7KH�FRQWHQW�RI � WKH� VXUYH\� LQVWUXPHQW�DOVR�PXVW� DSSHDU�DSSURSULDWH� WR� WKH� UH�
VSRQGHQW��,I �TXHVWLRQV�FDOO�IRU�DQVZHUV�WKDW�DUH�VHHQ�E\�UHVSRQGHQWV�WR�EH�KLJKO\
SHUVRQDO� RU� SRWHQWLDOO\� HPEDUUDVVLQJ�� VSHFLDO� HIIRUWV� DUH� OLNHO\� WR� EH� QHHGHG� LQ
RUGHU�WR�REWDLQ�DFFXUDWH�UHSRUWLQJ��5HVHDUFKHUV�QHHG�WR�DVVHVV� WKH�DSSURSULDWH�
QHVV�RI �WKH�GDWD�FROOHFWLRQ�FRQWH[W��ZLWK�SDUWLFXODU�DWWHQWLRQ�WR�WKH�NLQG�RI �UHOD�
WLRQVKLS� WKH� LQWHUYLHZHU� DQG� UHVSRQGHQW� PD\� KDYH� GHYHORSHG�� ZKHQ� WKLQNLQJ
DERXW�ZKDW�TXHVWLRQV�WR�DVN�DQG�KRZ�WR�DVN�WKHP�
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3V\FKRPHWULF�VWDQGDUGV
6XUYH\� TXHVWLRQV� PXVW� PHHW� VWDQGDUGV� ZLWK� UHVSHFW� WR� WKH� LQIRUPDWLRQ� WKDW� WKH\
SURYLGH��7KH�WKUHH�PDLQ�VWDQGDUGV�LQFOXGH�

D� +RZ�DQVZHUV�DUH�GLVWULEXWHG�LV�RQH�NH\�WR�KRZ�PXFK�LQIRUPDWLRQ�LV�SURYLGHG�E\�D
TXHVWLRQ��,I �WKHUH�LV�OLWWOH�YDULDWLRQ�LQ�WKH�DQVZHUV��WKHUH�PD\�EH�OLWWOH�YDOXH�WR�WKH
TXHVWLRQ��$OVR��LI �TXHVWLRQV�DSSO\�WR�RQO\�D�VXEVHW�RI �D�VDPSOH��WKHLU�YDOXH�LV�UHODWHG
WR�WKH�QXPEHU�RI �SHRSOH�WR�ZKRP�WKH\�DSSO\�DQG�ZKR�ZLOO�DFWXDOO\�DQVZHU�WKHP�

E� 0HDVXUHV�RI �YDOLGLW\��KRZ�ZHOO� WKH�DQVZHUV� WR�D�TXHVWLRQ�PHDVXUH�ZKDW� WKH�UH�
VHDUFKHU� LQWHQGV� WR�PHDVXUH� DUH�� RI � FRXUVH�� FHQWUDO� WR� DQ\� DVVHVVPHQW� RI � WKH
TXDOLW\�RI �D�VXUYH\�TXHVWLRQ��&URQEDFK�0HHKO�������

F� 5HOLDELOLW\��WKH�H[WHQW�WR�ZKLFK�DQVZHUV�DUH�FRQVLVWHQW�RYHU�WLPH��LQ�WKH�DEVHQFH
RI �FKDQJH��LV�DQRWKHU�DVSHFW�RI �SV\FKRPHWULF�DQDO\VLV��5HOLDELOLW\�GRHV�QRW�HQVXUH
YDOLGLW\��RI �FRXUVH��EXW�XQUHOLDELOLW\�SODFHV�D�OLPLW�RQ�KRZ�YDOLG�PHDVXUHV�FDQ�EH�

8VDELOLW\
6XUYH\�LQVWUXPHQWV�XVXDOO\�DUH�LQ�VRPH�VRUW�RI �SDSHU�IRUP�RU�RQ�D�FRPSXWHU��7KH\
ZLOO� EH� XVHG� HLWKHU� E\� LQWHUYLHZHUV� RU� E\� UHVSRQGHQWV� WKHPVHOYHV�� 6XUYH\� LQVWUX�
PHQWV�QHHG� WR�EH�DV�HDV\�DV�SRVVLEOH� WR�XVH� VR� WKDW�ZKRHYHU� LV� XVLQJ� WKHP�� LQWHU�
YLHZHU� RU� UHVSRQGHQW�� FDQ� IRFXV� RQ� WKH� TXHVWLRQ�DQG�DQVZHU� SURFHVV� DQG� QRW� IDFH
FKDOOHQJHV�LQ�ILJXULQJ�RXW�ZKLFK�TXHVWLRQV�DUH�WR�EH�DQVZHUHG�RU�KRZ�WR�DQVZHU�WKHP�

0XOWL�PRGH�FDSDELOLW\
,QFUHDVLQJO\��LW�LV�GHVLUDEOH�WR�GHVLJQ�VXUYH\�TXHVWLRQV�WKDW�FDQ�EH�DVNHG�LQ�PRUH�WKDQ
RQH�PRGH�RI �DGPLQLVWUDWLRQ��6XUYH\�LQVWUXPHQWV�FDQ�EH�LQWHUYLHZHU�DGPLQLVWHUHG�RU
VHOI �DGPLQLVWHUHG�� LQWHUYLHZV�DUH�GRQH�LQ�SHUVRQ�DQG�E\� WHOHSKRQH��,W� LV�KLJKO\�GH�
VLUDEOH�WR�EH�DEOH�WR�FRPSDUH�DQVZHUV�WKDW�DUH�FROOHFWHG�E\�GLIIHUHQW�PRGHV��$�SDU�
WLFXODU�LQFHQWLYH�IRU�FRPSDUDELOLW\�DFURVV�PRGHV�LV�WKDW�PXOWL�PRGH�GHVLJQV��ZKHUHE\
PRUH�WKDQ�RQH�PRGH�RI �GDWD�FROOHFWLRQ� LV�XVHG� WR�PD[LPL]H� WKH�UDWH�RI �UHVSRQVH�
DUH�EHFRPLQJ�LQFUHDVLQJO\�XVHG��VHH�'LOOPDQ��������+RZHYHU��WR�XVH�VXFK�GHVLJQV��LW
LV�HVVHQWLDO�WR�EH�DEOH�WR�DVVXPH�WKDW�WKH�DQVZHUV�WR�TXHVWLRQV�DUH�QRW�DIIHFWHG�E\�WKH
PRGH�RI �GDWD�FROOHFWLRQ�LWVHOI�

7R�PHHW�WKLV�VWDQGDUG��UHVHDUFKHUV�QHHG�WR�WKLQN�DERXW�KRZ�TXHVWLRQV�ZRXOG�EH�DG�
PLQLVWHUHG�ERWK�ZLWK�DQG�ZLWKRXW�DQG�LQWHUYLHZHU��4XHVWLRQV�VKRXOG�EH�GHVLJQHG�VR
WKDW�WKH\�IRUP�D�VFULSW�IRU�DQ�LQWHUYLHZHU��DV�ZHOO�DV�EHLQJ�DSSURSULDWH� IRU�VHOI�DG�
PLQLVWUDWLRQ��7KH�UHVSRQVH�DOWHUQDWLYHV�QHHG�WR�EH�VLPSOH�HQRXJK�WKDW� WKH\�FDQ�EH
DGPLQLVWHUHG�RQ�WKH�WHOHSKRQH��DV�ZHOO�DV�EHLQJ�DSSURSULDWH�LQ�VHOI �DGPLQLVWUDWLRQ�
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0XOWL�ODQJXDJH�FDSDELOLW\
,W�PD\�EH�REYLRXV�WKDW�FRQVLGHULQJ�KRZ�ZHOO�TXHVWLRQV�FDQ�EH�WUDQVODWHG�LQWR�RWKHU
ODQJXDJHV�VKRXOG�EH�D�FRQFHUQ�LQ�WKH�GHVLJQ�RI �VXUYH\�TXHVWLRQV��,Q�WKH�SDVW��DW�OHDVW
LQ�WKH�8QLWHG�6WDWHV��UHVHDUFKHUV�RIWHQ�GHVLJQHG�TXHVWLRQV� LQ�(QJOLVK��WKHQ�ZRUULHG
DERXW�HDVH�RI �WUDQVODWLRQ�ODWHU��:H�NQRZ�WKDW�LI �UHVHDUFKHUV�WKLQN�DERXW�KRZ�HDV\�RU
KDUG�LW�LV�WR�WUDQVODWH�D�SDUWLFXODU�TXHVWLRQ�DW�WKH�WLPH�RI �LWV�LQLWLDO�GHVLJQ��WKH�OLNHOL�
KRRG�WKDW�TXHVWLRQV�FDQ�EH�FRPSDUDEOH�DFURVV�ODQJXDJHV�LV�JUHDWO\�LQFUHDVHG�

&RVW�HIIHFWLYH�XVH�RI�VXUYH\�WLPH
)LQDOO\��WKHUH�LV�DOZD\V�SUHVVXUH�RQ�VXUYH\�UHVHDUFKHUV�WR�XVH�VXUYH\�WLPH�ZHOO��,W� LV
YHU\�FRPPRQ�IRU�UHVHDUFKHUV�WR�ZDQW�WR�DVN�PRUH�TXHVWLRQV�WKDQ�EXGJHWV�ZLOO�SHU�
PLW�RU�WKDQ�UHVSRQGHQWV�ZLOO�SXW�XS�ZLWK��7KXV��LQ�DGGLWLRQ�WR�DOO�WKH�SUHYLRXV�VWDQ�
GDUGV��UHVHDUFKHUV�DOVR�PXVW�DWWHQG�WR�VHWWLQJ�SULRULWLHV�DQG�WR�XVLQJ�WKH�VXUYH\�WLPH
WR�DVN� WKH�TXHVWLRQV� WKDW�ZLOO� \LHOG� WKH�PRVW�YDOXDEOH� LQIRUPDWLRQ� IRU� WKH� UHVHDUFK
SXUSRVHV�� LQ� VKRUW�� WKH\�PXVW� WU\� WR� DFKLHYH� WKHLU� UHVHDUFK� REMHFWLYHV� LQ� WKH�PRVW
SDUVLPRQLRXV�ZD\��FRQVLVWHQW�ZLWK�GDWD�TXDOLW\�

7DEOH���SURYLGHV�D�VXPPDU\�RI �WKH���VWDQGDUGV�

7DEOH��� 6XPPDU\�RI�6WDQGDUGV

���5LJKW�FRQWHQW"
���&RJQLWLYH�6WDQGDUGV�
���,QWHUSHUVRQDO�6WDQGDUGV�
���3V\FKRPHWULF�6WDQGDUGV�
���8VDELOLW\�6WDQGDUGV�
���0XOWL�PRGH�&DSDELOLW\�
���0XOWL�ODQJXDJH�&DSDELOLW\�

���&RVW�HIIHFWLYH�XVH�RI �VXUYH\�WLPH�
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�� :K\�LW�LV�HDV\�WR�ZULWH�EDG�TXHVWLRQV

7KHUH�DUH�IRXU�PDLQ�UHDVRQV�WKDW�UHVHDUFKHUV�ZULWH�EDG�TXHVWLRQV�

�� 7KHUH�DUH�PDQ\�VWDQGDUGV��UHVHDUFKHUV�RIWHQ�IDLO�WR�DWWHQG�WR�DOO�RI �WKHP��HLWKHU
WKURXJK�LQDWWHQWLRQ�RU�ODFN�RI �DSSUHFLDWLRQ�RI �WKHLU�LPSRUWDQFH�

�� 7KH�VWDQGDUGV�VRPHWLPHV�FRQIOLFW�ZLWK�RQH�DQRWKHU��PDNLQJ�D�TXHVWLRQ�EHWWHU
LQ�RQH�UHVSHFW�FDQ�PDNH�LW�ZRUVH�LQ�VRPH�RWKHU�UHVSHFW�

�� 3UHVXUYH\� HYDOXDWLRQ�SURFHGXUHV�RIWHQ� DUH� LQDGHTXDWH� WR� SURYLGH� LQIRUPDWLRQ
DERXW�ZKHWKHU�RU�QRW�VWDQGDUGV�KDYH�EH�PHW�

�� 5HVHDUFKHUV�GR�QRW�OLNH�WR�FKDQJH�TXHVWLRQV�WKDW�KDYH�EHHQ�XVHG�EHIRUH�

0DQ\�6WDQGDUGV
,W� LV� D� FRPPRQ� H[SHULHQFH� IRU� WKRVH� WHVWLQJ� TXHVWLRQV� WR� OHDUQ� WKDW� GHVLJQHUV� RI
TXHVWLRQV�KDYH�QRW�HYHQ�WKRXJKW�WKURXJK�ZKDW�WKH\�ZDQW�WR�PHDVXUH�DQG�ZK\��VWDQ�
GDUG�����PXFK�OHVV�EHJXQ�WR�WKLQN�WKURXJK�FDUHIXOO\�WKH�QH[W�DQG�PRUH�FRPSOH[�VWHS
RI �ZKLFK�TXHVWLRQV�WR�DVN� WR�DFKLHYH� WKHLU�SRRUO\�VSHFLILHG�REMHFWLYHV��0DQ\�TXHV�
WLRQV�DUH�JLYHQ�ELUWK�ZLWKRXW�DQ\�UHDO�WKRXJKW�DERXW�VWDQGDUGV�DW�DOO�

)XQGDPHQWDO� WR� WKH� SUREOHP� RI � TXHVWLRQ� GHVLJQ� LV� WKDW�PDQ\� RI � WKHVH� VWDQGDUGV
KDYH�QRW�EHHQ�ZLGHO\�DSSUHFLDWHG�DV�EHLQJ� LPSRUWDQW��)RU�PDQ\� \HDUV�� ´XVDELOLW\µ�
ZKHWKHU�RU�QRW� LQWHUYLHZHUV�FRXOG�DGPLQLVWHU�WKH�VXUYH\� LQVWUXPHQW��ZDV� WKH�PDLQ
IRFXV�RI �SUHVXUYH\�WHVWLQJ��,Q�VRPH�GLVFLSOLQHV��VWXGLHV�RI �YDOLGLW\�DQG�UHOLDELOLW\�DUH
URXWLQHO\�GRQH��,Q�RWKHU�GLVFLSOLQHV��UHVHDUFKHUV�DUH�VDWLVILHG�ZLWK�´IDFH�YDOLGLW\µ��WKH
DSSHDUDQFH�RI � YDOLGLW\�� DVVXPLQJ�TXHVWLRQV�PHDVXUH�ZKDW� WKH\� DSSHDU� WR�PHDVXUH�
ZLWKRXW�DQ\�HPSLULFDO�HYLGHQFH�

1HZ� UHVHDUFK� KDV� GRFXPHQWHG� WKH� LPSRUWDQFH� RI � VWDQGDUGV� WKDW� ZHUH� QRW� SUHYL�
RXVO\�DSSUHFLDWHG��,W�PD\�VHHP�VWUDQJH�WR�VD\�WKDW�LW�LV�QHZ�WR�GHPDQG�WKDW�TXHVWLRQV
EH�FRQVLVWHQWO\�XQGHUVWRRG�DQG�DVN�IRU�DQVZHUV�WKDW�UHVSRQGHQWV�DUH�DEOH�WR�SURYLGH�
+RZHYHU��LW�LV�RQO\�LQ�WKH�SDVW�GHFDGH�WKDW�FRJQLWLYH�HYDOXDWLRQ�RI �TXHVWLRQV�EHJDQ
WR�EH�GRQH�DQ\ZKHUH��DQG�HYHQ�WRGD\�LW�LV�URXWLQH�RQO\�LQ�D�VPDOO��WKRXJK�JURZLQJ�
QXPEHU�RI �FHQWHUV��VHH�:LOOLV�'H0DLR�+DUULV�.RMHWLQ�������

,W�ZDV�RYHU����\HDUV�DJR�WKDW�&KDUOHV�&DQQHOO�EHJDQ�GRFXPHQWLQJ�WKH�HIIHFWV�RI �WKH
ZD\�LQWHUYLHZHUV�UHODWH�WR�UHVSRQGHQWV�RQ�GDWD�TXDOLW\��+H�REVHUYHG�LQWHUYLHZV�DQG
GHPRQVWUDWHG� WKDW� LQWHUYLHZHUV� RIWHQ� DVNHG� TXHVWLRQV� LQ� WKHLU� RZQ� ZRUGV�� UDWKHU
WKDQ�WKH�ZRUGV�WKDW�ZHUH�SURYLGHG��&DQQHOO�0DUTXLV�/DXUHQW��������+H�VKRZHG�KH
FRXOG� PDQLSXODWH� LQWHUYLHZHU� EHKDYLRU� DQG� LPSURYH� UHSRUWLQJ� �&DQQHOO�2NVHQ�
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EHUJ�&RQYHUVH� ������� 0RUH� UHFHQW� VWXGLHV� VKRZ� KRZ� VWDQGDUGL]HG� LQWHUYLHZLQJ
EUHDNV�GRZQ�ZKHQ� TXHVWLRQV� DUH� SRRUO\� GHVLJQHG� DQG� GHPRQVWUDWH� WKDW� TXHVWLRQV
WKDW� FRQVLVWHQWO\� UHTXLUH� LQWHUYLHZHU� SURELQJ� DQG� FODULILFDWLRQ� DUH� DVVRFLDWHG� ZLWK
PRUH�LQWHUYLHZHU�UHODWHG�HUURU��)RZOHU�0DQJLRQH�������)RZOHU�������)RZOHU�&DQ�
QHOO��������DQG�KRZ�VRFLDOO\�VHQVLWLYH�PDWHULDO� LV� UHSRUWHG�PRUH�IDYRUDEO\�ZKHQ�DQ
LQWHUYLHZHU�FROOHFWV�GDWD�WKDQ�ZKHQ�TXHVWLRQV�DUH�VHOI �DGPLQLVWHUHG��'LOOPDQ�7DUQDL
������$TXLOLQR�������7RXUDQJHDX�6PLWK�������7XUQHU�)RUV\WK�2·5HLOO\��HW�DO��������
'HVSLWH�DOO�WKH�HYLGHQFH��DWWHQWLRQ�WR�KRZ�TXHVWLRQ�GHVLJQ�ZLOO�DIIHFW�WKH�LQWHUYLHZHU�
UHVSRQGHQW�UHODWLRQVKLS�LV�DPRQJ�WKH�PRVW�QHJOHFWHG�RI �WKH�VWDQGDUGV�IRU�TXHVWLRQV�

7KUHH�RWKHU�VWDQGDUGV�KDYH�HPHUJHG�DV� LPSRUWDQW�DV�WKH�ZRUOG�KDV�FKDQJHG��8QWLO
UHFHQWO\��GHVLJQHUV�RI �VXUYH\�TXHVWLRQV�WKRXJKW�WKHLU�TXHVWLRQV�ZRXOG�EH�XVHG� LQ�D
VLQJOH�ODQJXDJH��,Q�WKH�8QLWHG�6WDWHV�WKDW�LV�QR�ORQJHU�WKH�FDVH��+DUGO\�DQ\�VXUYH\V
RI �LPSRUWDQFH�LQ�WKH�8�6��DUH�GRQH�RQO\�LQ�(QJOLVK��HYHQ�IRU�VWXGLHV�UHVWULFWHG�WR�WKH
8�6��5HVHDUFKHUV� LQ�RWKHU�SDUWV�RI �WKH�ZRUOG�KDYH�EHHQ�FRQFHUQHG�DERXW�PXOWL�OLQ�
JXDO� XVH� IDU� ORQJHU� WKDQ� WKRVH� LQ� WKH�8�6��0RUHRYHU�� WKH� GHVLUH� IRU� FURVV�QDWLRQDO
VWXGLHV�LV�JURZLQJ�GDLO\�

7KHUH�DUH� IXQGDPHQWDO�GLIILFXOWLHV� LQ�DFKLHYLQJ�FRPSDUDEOH�PHDVXUHPHQW�DFURVV� ODQ�
JXDJHV�DQG�FXOWXUHV��+RZHYHU��WKH�FKDQFHV�RI �VXFFHVV�DUH�EHWWHU�LI �TXHVWLRQ�GHVLJQHUV
WKLQN�DERXW�PXOWL�ODQJXDJH�XVH�EHIRUH��QRW�DIWHU��WKHLU�TXHVWLRQV�DUH�GHVLJQHG��)RU�WRR
ORQJ��UHVHDUFKHUV�GHVLJQHG�WKHLU�TXHVWLRQV�LQ�WKH�SULPDU\�ODQJXDJH��WKHQ�WXUQHG�WR�WKH
SUREOHP�RI �WUDQVODWLRQ��6RPH�ZRUGV�DQG�FRQFHSWV�WUDQVODWH�PRUH�HDVLO\�WKDQ�RWKHUV��7R
WKH� H[WHQW� WKDW� TXHVWLRQ�GHVLJQHUV� WDNH� WKDW� LVVXH� LQWR� DFFRXQW�ZKHQ� GHVLJQLQJ� WKHLU
LQVWUXPHQWV��WKH�FRPSDUDELOLW\�RI �TXHVWLRQV�DFURVV�ODQJXDJHV�ZLOO�EH�EHWWHU�

$�VLPLODU�LVVXH�DULVHV�ZLWK�UHVSHFW�WR�PRGH�RI �GDWD�FROOHFWLRQ��,QFUHDVLQJO\��UHVHDUFK�
HUV� ZDQW� WR� FROOHFW� GDWD� XVLQJ�PRUH� WKDQ� RQH�PRGH� RI � GDWD� FROOHFWLRQ�� ZLWK� DQG
ZLWKRXW� LQWHUYLHZHUV�� ZLWK� DQG� ZLWKRXW� FRPSXWHU� DVVLVWDQFH�� 7KHUH� DUH� VRPH� IHD�
WXUHV� RI � TXHVWLRQ� GHVLJQ� WKDW� IDFLOLWDWH� WKH� FRPSDUDEOH� FROOHFWLRQ� RI � GDWD� DFURVV
PRGHV��,QWHUYLHZHUV�QHHG�VFULSWHG�TXHVWLRQV�WKDW�FDQ�EH�UHDG�DV�ZRUGHG��5HVSRQVH
DOWHUQDWLYHV�WKDW�DUH�ORQJ�DQG�ZRUG\�PD\�EH�DOO�ULJKW�LQ�D�VHOI�DGPLQLVWHUHG�IRUP��EXW
WKH\�DUH�KDUG� WR�XVH�RQ�WKH� WHOHSKRQH��&RPSOH[�VNLSSLQJ� LQVWUXFWLRQV�DUH�HDV\� IRU
LQWHUYLHZHUV�� HVSHFLDOO\� ZLWK� FRPSXWHU� DVVLVWDQFH��+RZHYHU�� WKH\� SRVH� D� FKDOOHQJH
IRU�VHOI �DGPLQLVWUDWLRQ��,I �D�UHVHDUFKHU�GHVLJQV�DQ�LQVWUXPHQW�ZLWK�RQO\�RQH�PRGH�RI
GDWD�FROOHFWLRQ� LQ�PLQG�� WKH�FKDQFHV�DUH�JRRG�WKDW� LW�ZLOO�QRW�DGDSW�HDVLO\� WR�RWKHU
PRGHV��'HVLJQLQJ�IRU�PXOWL�PRGH�GDWD�FROOHFWLRQ�IURP�WKH�VWDUW�ZLOO�JUHDWO\�LQFUHDVH
WKH�FKDQFHV�WKDW�DQ�LQVWUXPHQW�FDQ�SURGXFH�FRPSDUDEOH�GDWD�DFURVV�PRGHV�
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)LQDOO\��WKH�LQWURGXFWLRQ�RI �FRPSXWHUV�LQWR�DOO�SKDVHV�RI �GDWD�FROOHFWLRQ�DGGV�D�QHZ
DQG�FKDOOHQJLQJ�GLPHQVLRQ�WR�WKH�FRQFHSW�RI �XVDELOLW\��$�VROLG�SUHPLVH�RI �VXUYH\�LQ�
VWUXPHQW�GHVLJQ�LV�WKDW�WKH�WRROV�RI �GDWD�FROOHFWLRQ�VKRXOG�EH�DV�HDV\�WR�XVH�DV�SRV�
VLEOH�� VR� WKH�SDUWLFLSDQWV�FDQ�FRQFHQWUDWH�RQ� WKH�TXHVWLRQ�DQG�DQVZHU�SURFHVV�� ,QL�
WLDOO\��ZKHQ�TXHVWLRQV�ZHUH�SXW�RQ�FRPSXWHUV��GHVLJQHUV�PRUH�RU� OHVV�PLUURUHG� WKH
GHVLJQV�WKH\�KDG�XVHG�RQ�SDSHU��+RZHYHU��UHFHQW�VWXGLHV�RI �WKH�LQWHUDFWLRQ�EHWZHHQ
LQWHUYLHZHUV�DQG�FRPSXWHUV�KDV�VKRZQ�WKDW�WKHUH�LV�PXFK�URRP�IRU�LPSURYHPHQW�LQ
WKH� ZD\� FRPSXWHU�DVVLVWHG� GDWD� FROOHFWLRQ� WRROV� DUH� GHVLJQHG� �&RXSHU�+DQVHQ�
6DGRZVN\���������,QWHUYLHZHUV�DUH�IRXQG�WR�ZDVWH�FRQVLGHUDEOH�WLPH�WU\LQJ�WR�QDYL�
JDWH��KDYH�JUHDW�GLIILFXOW\�PDNLQJ�FRUUHFWLRQV��FDQQRW�WDNH�DGYDQWDJH�RI �PDQ\�RI �WKH
WRROV� DQG� DLGV� WKDW� FRPSXWHUV� KDYH� WR� RIIHU�� DQG� VSHQG�PRUH� WLPH� ORRNLQJ� DW� WKH
FRPSXWHU�WKDQ�ORRNLQJ�DW�UHVSRQGHQWV��7KHUH�DUH�VLPLODU�LVVXHV�ZLWK�FRPSXWHU�EDVHG
VXUYH\V� GHVLJQHG� IRU� UHVSRQGHQWV� WR� XVH� WKHPVHOYHV� �VHH�� IRU� H[DPSOH�� 'LOOPDQ
�������7KH�SRLQW� LV� WKDW� WKH�FRQFHSW�RI �XVDELOLW\�KDV�ULVHQ� WR�D�QHZ� OHYHO�RI �FRP�
SOH[LW\� ZLWK� WKH� LQWURGXFWLRQ� RI � FRPSXWHUV�� DQG� KRZ� HDVLO\� LQWHUYLHZHUV� DQG� UH�
VSRQGHQWV�FDQ�XVH�WKHP�LV�D�FULWLFDO�SDUW�RI �WKH�HYDOXDWLRQ�RI �KRZ�ZHOO�D�VXUYH\�LQ�
VWUXPHQW�LV�GHVLJQHG�

&RQIOLFWLQJ�6WDQGDUGV
$�VHFRQG�VHW�RI �FKDOOHQJHV�IRU�GHVLJQLQJ�JRRG�TXHVWLRQV�VWHPV�IURP� WKH� IDFW� WKDW
VRPHWLPHV�LPSURYLQJ�D�TXHVWLRQ�IURP�WKH�SHUVSHFWLYH�RI �RQH�VWDQGDUG�FDQ�PDNH�LW
ZRUVH�ZLWK�UHVSHFW�WR�DQRWKHU�VWDQGDUG��7ZR�SODFHV�ZKHUH�VWDQGDUGV�DUH�SDUWLFXODUO\
OLNHO\�WR�FRQIOLFW�LQFOXGH�

D� 3URYLGLQJ�GHWDLOHG�GHILQLWLRQV� DQG� H[SODQDWLRQV� WR�PDNH�TXHVWLRQV� FOHDUHU� FDQ
DOVR�PDNH�TXHVWLRQV�FRPSOLFDWHG�DQG�KDUGHU� WR�DGPLQLVWHU��SDUWLFXODUO\� IRU� LQ�
WHUYLHZHU�DGPLQLVWUDWLRQ��VHH�&RQUDG�6FKREHU�������

E� +DYLQJ�PRUH� UHVSRQVH� FDWHJRULHV�� DQG� ODEHOLQJ� WKH� UHVSRQVH� DOWHUQDWLYHV�ZLWK
DGMHFWLYHV��KDYH�ERWK�EHHQ�VKRZQ�WR�LPSURYH�WKH�SV\FKRPHWULF�SHUIRUPDQFH�RI
TXHVWLRQV��+RZHYHU�� KDYLQJ�QXPHURXV� UHVSRQVH� DOWHUQDWLYHV�PDNHV� D� TXHVWLRQ
KDUGHU�IRU�DQ�LQWHUYLHZHU�WR�DGPLQLVWHU��SDUWLFXODUO\�RQ�WKH�WHOHSKRQH��$OVR��XV�
LQJ�QXPHURXV� ODEHOV�RQ�DOWHUQDWLYHV�PDNHV� LW� OHVV� OLNHO\� WKDW�D�TXHVWLRQ�FDQ�EH
HDVLO\�WUDQVODWHG�LQWR�RWKHU�ODQJXDJHV��7KH�IROORZLQJ�SDLUV�RI �TXHVWLRQV�SURYLGH
H[DPSOHV�RI �WKH�FRQIOLFWV�WKDW�DUH�LQKHUHQW�LQ�TXHVWLRQ�GHVLJQ�
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([DPSOH��D�� ,Q�WKH�SDVW���GD\V��KRZ�PDQ\�WLPHV�GLG�\RX�H[HUFLVH"
([DPSOH��E�� ([HUFLVH� FDQ� VSRUWV�� UXQQLQJ�� VZLPPLQJ� LQFOXGH�� DQG� F\FOLQJ�� DV

ZHOO�DV�ZRUNLQJ�RXW�DW�D�FOXE�RU�J\P��,W�FDQ�DOVR�LQFOXGH�ZDONLQJ��,Q
WKH� SDVW� �� GD\V�� QRW� FRXQWLQJ� H[HUFLVH� \RX� JRW� ZKLOH� ZRUNLQJ� RU
GRLQJ�FKRUHV�DW�KRPH��KRZ�PDQ\�WLPHV�GLG�\RX�H[HUFLVH³QRQH���
RU������WR����RU���RU�PRUH"

&RPPHQW� ([DPSOH� �D� OHDYHV� WKH� GHILQLWLRQ� RI� ´H[HUFLVHµ� XS� WR� WKH� UHVSRQ�
GHQW��$OVR��E\�DVNLQJ�IRU�D�VSHFLILF�QXPEHU�RI�WLPHV��LW�PD\�SRVH�D
GLIILFXOW� WDVN� IRU� UHVSRQGHQWV� WR�EH� DV�SUHFLVH� DV� WKH� TXHVWLRQ� GH�
PDQGV�
([DPSOH��E�SURYLGHV�LQIRUPDWLRQ�DERXW�ZKDW�LV�PHDQW�E\�H[HUFLVH�
DQG�LW�DOORZV�UHVSRQGHQWV�WR�DQVZHU� LQ�FDWHJRULHV��+RZHYHU�� LW� LV�D
PXFK� ZRUGLHU� TXHVWLRQ�� ZKLFK�PD\� SURYH� WR� EH� FRQIXVLQJ� WR� UH�
VSRQGHQWV�DQG�KDUG�IRU�DQ�LQWHUYLHZHU�WR�DGPLQLVWHU��$OVR��WKH�DG�
GLWLRQ�RI �ODEHOHG�FDWHJRULHV�RI �WLPHV�PD\�SURYH�WR�EH�KDUGHU�IRU�UH�
VSRQGHQWV�WR�FRSH�ZLWK�WKDQ�JLYLQJ�D�SUHFLVH�QXPEHU��SDUWLFXODUO\�LQ
D� WHOHSKRQH� LQWHUYLHZ�� LQ� ZKLFK� UHVSRQGHQWV� PXVW� UHPHPEHU� WKH
FDWHJRULHV�

([DPSOH��D� +RZ�ZRXOG�\RX�UDWH�WKH�ZD\�WKH�&KDQFHOORU� LV�GRLQJ�KLV� MRE���H[�
FHOOHQW��JRRG��QRW�VR�JRRG��QRW�JRRG�DW�DOO"

([DPSOH��E� 8VLQJ�D�UDWLQJ�VFDOH�IURP���WR�����ZKHUH���LV�DV�EDG�DV�SRVVLEOH�DQG
���LV�DV�JRRG�DV�SRVVLEOH����:KDW�QXPEHU�IURP���WR����ZRXOG�\RX
XVH�WR�GHVFULEH�WKH�ZD\�WKH�&KDQFHOORU�LV�GRLQJ�KLV�MRE"

&RPPHQW� ([DPSOH� �D� LV� D� FODVVLF� ��FDWHJRU\� UDWLQJ�� ZLWK� HDFK� FDWHJRU\� OD�
EHOHG��7KH�QXPHULFDO�UDWLQJ�LQ��E�RQO\�KDV�ODEHOV�DW�WKH�HQGV��$OVR�
H[SODLQLQJ�WKH���WR����WDVN�ZLOO� WDNH�PRUH�WLPH�DQG�EH�PRUH�FRP�
SOH[� WKDQ� DVNLQJ� TXHVWLRQ� �D�� +RZHYHU�� XVLQJ� QXPEHUV� KDV� WKUHH
DGYDQWDJHV��)LUVW��SV\FKRPHWULFLDQV�ZLOO�OLNH�WKH�IDFW�WKDW�LW�SURYLGHV
��� FDWHJRULHV��ZKLFK� LV� OLNHO\� WR� SURYLGH�PRUH� LQIRUPDWLRQ� WKDQ� �
FDWHJRULHV��6HFRQG�� LQ�D�WHOHSKRQH�LQWHUYLHZ�� LW� LV�HDVLHU� WR�UHPHP�
EHU�DOO�WKH�SRVVLEOH�DQVZHUV����WR�����IRU�WKH�QXPHULFDO�WDVN�WKDQ�IRU
WKH� �� ODEHOHG� DQVZHUV�� )LQDOO\�� WKH� SUREOHP� RI � WUDQVODWLRQ� DFURVV
ODQJXDJHV�LV�HDVLHU�IRU�QXPEHUV�WKDQ�IRU�ZRUGV�

,W�LV�LPSRUWDQW�WR�QRWH�WKDW�VWDQGDUGV�GR�QRW�DOZD\V�FRQIOLFW��6RPH�
WLPHV�� DSSO\LQJ� VHYHUDO� VWDQGDUGV� OHDGV� FRQVLVWHQWO\� WR� WKH� VDPH
FRQFOXVLRQ�DERXW�ZKLFK�TXHVWLRQ�LV�EHVW�
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([DPSOH��D� 7HOO�PH�ZKDW� \RX� WKLQN� DERXW� WKH� IROORZLQJ� VWDWHPHQW��7KH� QHZV
UHSRUWHG�LQ�QHZVSDSHUV�DQG�RQ�WHOHYLVLRQ�LV�QRW�WR�EH�WUXVWHG³GR
\RX�VWURQJO\�DJUHH��JHQHUDOO\�DJUHH��QHLWKHU�DJUHH�QRU�GLVDJUHH��JHQ�
HUDOO\�GLVDJUHH��RU�VWURQJO\�GLVDJUHH"

([DPSOH��E� +RZ�PXFK�GR�\RX�WUXVW�WKH�QHZV�UHSRUWHG�LQ�WKH�QHZVSDSHUV�DQG
RQ�WHOHYLVLRQ³YHU\�PXFK��VRPH��D�OLWWOH��RU�QRW�DW�DOO"

&RPPHQW� ([DPSOH��D�LV�RQH�RI�WKH�PRVW�SRSXODU�TXHVWLRQ�IRUPV�LQ�VXUYH\�UH�
VHDUFK��4XHVWLRQ��E�LV�DQ�DOWHUQDWLYH�ZD\�WR�DFFRPSOLVK�D�VLPLODU�UH�
VHDUFK� REMHFWLYH�� WR�PHDVXUH� WUXVW� LQ� WKH�PHGLD�� 3XWWLQJ� DVLGH� IRU
WKH�PRPHQW�ZKHWKHU�RU�QRW�WUXVW�LQ�QHZVSDSHUV�DQG�PDJD]LQHV�LV�D
JRRG�FRQFHSW�DERXW�ZKLFK� WR�DVN�DQG�ZKHWKHU�RU�QRW�QHZVSDSHUV
DQG�WHOHYLVLRQ�VKRXOG�EH�FRPELQHG�LQ�RQH�TXHVWLRQ�RU�VHSDUDWHG��LI
RQH� DSSOLHV� WKH� VWDQGDUGV� RXWOLQHG� LQ� WKLV� SDSHU�� TXHVWLRQ� �E� LV
GHILQLWHO\�D�EHWWHU�TXHVWLRQ�WKDQ�TXHVWLRQ��D�

�� $SSO\LQJ�FRJQLWLYH�VWDQGDUGV��WKH�DJUHH�GLVDJUHH�IRUPDW�KDV�EHHQ�FRQVLVWHQWO\
IRXQG�WR�EH�FRQIXVLQJ� WR�UHVSRQGHQWV�� ,W� LV�SDUWLFXODUO\�FRQIXVLQJ�ZKHQ�D�UH�
VSRQGHQW�KDV�WR�GLVDJUHH�ZLWK�D�QHJDWLYH�VWDWHPHQW�LQ�RUGHU�WR�H[SUHVV�D�SRVL�
WLYH�RSLQLRQ��,Q�WKLV�FDVH��UHVSRQGHQWV�KDYH�WR�GLVDJUHH�WKDW�PHGLD�DUH�QRW�WR�EH
WUXVWHG�WR�VD\�WKDW�WKH\�FDQ�EH�WUXVWHG�

�� 7KH� UHVSRQVH� WDVN� LV� FRPSOLFDWHG� LQ� WKH� DJUHH�GLVDJUHH� IRUP��ZLWK�GLIILFXOW
FDWHJRULHV� WR� UHPHPEHU�� PDNLQJ� LW� GLIILFXOW� WR� DGPLQLVWHU� E\� LQWHUYLHZHUV�
SDUWLFXODUO\�RQ�WKH�SKRQH�

�� ,QWHUSHUVRQDO�IRUFHV�KDYH�EHHQ�VKRZQ�WR�SURGXFH�DFTXLHVFHQFH�ELDV�LQ�VRPH
UHVSRQGHQWV��HVSHFLDOO\�WKRVH�ZLWK�OHVV�HGXFDWLRQ��7KDW�PHDQV�WKDW�WKH\�FRQ�
VLVWHQWO\�ZLOO�EH�PRUH�OLNHO\�WR�´DJUHHµ�ZKHQ�D�TXHVWLRQ�LV�LQ�WKLV�IRUP�WKDQ
WR�JLYH�D�FRPSDUDEOH�DQVZHU�WR�D�TXHVWLRQ�LQ�VRPH�RWKHU�IRUP��$�VLJQLILFDQW
QXPEHU� RI � UHVSRQGHQWV� ZLOO� DJUHH� ZLWK� WKLV� TXHVWLRQ� DQG� ZLWK� LWV� RSSRVLWH
SKUDVHG�SRVLWLYHO\��H�J��QHZV�LQ�QHZVSDSHUV�DQG�RQ�WHOHYLVLRQ�LV�WR�EH�WUXVWHG�
�VHH�6FKXPDQ�3UHVVHU�������'LOOPDQ�7DQDL�������&RQYHUVH�3UHVVHU�������

�� 3V\FKRPHWULFDOO\��DJUHH�GLVDJUHH�TXHVWLRQV�KDYH�GLVDGYDQWDJHV�DV�ZHOO�

D� 7KH�DJUHH�GLVDJUHH�TXHVWLRQV�DUH�DOPRVW�DOZD\V�DQDO\]HG�DV�WZR�FDWHJRU\
YDULDEOHV��,Q�FRQWUDVW��TXHVWLRQ��E�GLVWULEXWHV�DQVZHUV�DFURVV�IRXU�FDWHJR�
ULHV��7KXV��WKHUH�XVXDOO\� LV�PRUH� LQIRUPDWLRQ�SURYLGHG�E\� WKH�IRXU�FDWH�
JRU\�VFDOH�
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E� 7KHUH�LV�IUHTXHQW�GHEDWH�DERXW�ZKHUH�WR�SODFH�WKRVH�ZKR�QHLWKHU�DJUHH�QRU
GLVDJUHH��DUH�WKH\�LQ�WKH�PLGGOH�RU�VKRXOG�WKH\�EH�WUHDWHG�DV�PLVVLQJ�GDWD"�,W
LV�QRW�DW�DOO�FOHDU�WKDW�WKRVH�LQ�WKH�PLGGOH�FDWHJRU\�FDQ�EH�SXW�LQ�RUGHU�ZLWK
WKH�UHVW�RI �WKH�UHVSRQGHQWV�

2QH�DGYDQWDJH�RI �WKH�DJUHH�GLVDJUHH�TXHVWLRQ�IRUP�LV�WKDW�RQH�FDQ�DVN�DOPRVW�DQ\
RSLQLRQ�RU�DWWLWXGH�TXHVWLRQ�LQ�WKDW�IRUP��7KXV��UHVSRQGHQWV��DQG�LQWHUYLHZHUV��FDQ
HQMR\� D� FRQVLVWHQF\� RI � UHVSRQVH� WDVNV� WKDW� LV� KDUGHU� WR� SURYLGH� ZLWK�PRUH� GLUHFW
TXHVWLRQV��+RZHYHU��LQ�YLUWXDOO\�DOO�RWKHU�UHVSHFWV��DOWHUQDWLYHV�WR�WKH�DJUHH�GLVDJUHH
TXHVWLRQ�IRUP�ZLOO�EHWWHU�PHHW�WKH�VWDQGDUGV�IRU�TXHVWLRQ�GHVLJQ�

,Q� FRQFOXVLRQ�� WKHUH� LV� WKH� SRWHQWLDO� IRU� UHDO� FRQIOLFW� DPRQJ� VWDQGDUGV�� ZKLFK� DF�
FRXQWV�IRU�VRPH�RI �WKH�VKRUWFRPLQJV�LQ�WKH�ZD\�TXHVWLRQV�DUH�GHVLJQHG��1RQHWKH�
OHVV��LI �UHVHDUFKHUV�DUH�PLQGIXO�DERXW�WKH�YDULRXV�VWDQGDUGV��WKH\�XVXDOO\�FDQ�ILQG�D
ZD\�WR�GHVLJQ�D�TXHVWLRQ�WKDW�ZLOO�GR�D�UHDVRQDEOH�MRE�RI �PHHWLQJ�WKHP�DOO�

,QDGHTXDWH�3UHVXUYH\�7HVWLQJ
7KH� WKLUG� UHDVRQ� WKDW� SRRU� TXHVWLRQV� DUH� XVHG� LQ� VXUYH\V� LV� WKDW� TXHVWLRQ� WHVWLQJ
SURWRFROV� SULRU� WR� VXUYH\V� RIWHQ� DUH� QRW� DGHTXDWH� WR� HYDOXDWH� DOO� DVSHFWV� RI � WKH
TXHVWLRQ�WKDW�DUH�LPSRUWDQW��+LVWRULFDOO\��SUHWHVWLQJ�FRQVLVWHG�PDLQO\�RI �D�VPDOO�ILHOG
WHVW��LQ�ZKLFK�VHQLRU�LQWHUYLHZHUV�FRQGXFWHG�VRPH�WHVW�LQWHUYLHZV�DQG�UHSRUWHG�EDFN
RQ�WKHLU�H[SHULHQFHV��,Q�WKH�ODVW�GHFDGH�RU�VR��TXHVWLRQ�WHVWLQJ�KDV�EHHQ�LPSURYHG�

7KH�FRUH�VWHSV�IRU�SUHVXUYH\�TXHVWLRQ�HYDOXDWLRQ�LQFOXGH�

D� 6\VWHPDWLF�UHYLHZ�RI �TXHVWLRQV��/HVVOHU�)RUV\WK�������)RZOHU������

E� &RJQLWLYH�WHVWLQJ��/HVVOHU�7RXUDQJHDX�������:LOOLV�'H0DLR�+DUULV�.RMHWLQ������

F� %HKDYLRU� FRGLQJ� RI � ILHOG� SUHWHVWV� �)RZOHU�&DQQHOO� ������2NVHQEHUJ�&DQQHOO�
.DOWRQ�������

7KHVH� VWHSV� DUH� EHFRPLQJ� LQFUHDVLQJO\� FRPPRQ�� SDUWLFXODUO\� DW� FHQWHUV� WKDW� SODFH
JUHDW�HPSKDVLV�RQ�PHWKRGRORJLFDO�H[FHOOHQFH��(DFK�RI �WKH�VWHSV�KDV�WKH�SRWHQWLDO�WR
LGHQWLI\� TXHVWLRQ� SUREOHPV� EHIRUH� D� VXUYH\� LV� GRQH�� 2WKHU� SUHVXUYH\� HYDOXDWLRQ
VWHSV�WKDW�DUH�GRQH�OHVV�IUHTXHQWO\�LQFOXGH�

D� IRFXV�JURXS�GLVFXVVLRQV�SULRU�WR�GUDIWLQJ�WKH�VXUYH\�LQVWUXPHQW�WR�OHDUQ�ZKDW�UH�
VSRQGHQWV�KDYH�WR�VD\�RQ�WKH�VXUYH\�WRSLF�DQG�WR�H[SORUH�YRFDEXODU\�LVVXHV

E� DQ�HYDOXDWLRQ�RI �WKH�OLWHUDF\�OHYHO�RI �TXHVWLRQV�E\�D�VSHFLDOLVW�LQ�UHDGLQJ
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F� WHVWV�RI � WKH�XVDELOLW\� RI � VXUYH\� LQVWUXPHQWV�� LQ� SDSHU� DQG� SHQFLO� RU� LQ� FRP�
SXWHU�IRUP

G� GHEULHILQJ�RI �UHVSRQGHQWV�DIWHU�ILHOG�SUHWHVW�LQWHUYLHZV�

7DEOH��� 9DOXH�RI�9DULRXV�(YDOXDWLRQ�2SWLRQV�IRU�3URYLGLQJ�,QIRUPDWLRQ
$ERXW�+RZ�:HOO�4XHVWLRQV�0HHW�9DULRXV�6WDQGDUGV

6WDQGDUGV�IRU�6XUYH\�,QVWUXPHQWV

(YDOXDWLRQ
2SWLRQV
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3UH�)LHOG�7HVWLQJ
([SHUW�5HYLHZ <(6 + ����� ����� + + +

)RFXV�*URXSV <(6 + ����� ����� ����� ����� �����

&RJQLWLYH�,QWV + <(6 ����� + ����� ����� +

8VDELOLW\�7HVWV ����� ����� ����� ����� <(6 ����� �����

)LHOG�7HVWLQJ
,QWHUYLHZHU�GHEULHILQJ ����� + + ����� <(6 ����� �����

5HVSRQGHQW�GHEULHILQJ ����� + + + + ����� �����

%HKDYLRU�FRGLQJ ����� + <(6 ����� ����� ����� �����

$QDO\VLV�RI �SLORW�GDWD ����� ����� ����� <(6 ����� ����� �����

5HLQWHUYLHZV ����� + ����� <(6 ����� ����� �����

6SOLW�)RUP
�6SOLW�%DOORW��WHVWV

����� ����� ����� <(6 ����� <(6 <(6

<(6� �SURYLGHV�LQIRUPDWLRQ��+� �KHOSIXO��EXW�QRW�VXIILFLHQW�
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7DEOH���LV�DQ�DWWHPSW�WR�UHODWH�GLIIHUHQW�WHVWLQJ�VWHSV�WR�WKH���VWDQGDUGV�RXWOLQHG�DW
WKH�EHJLQQLQJ�RI � WKLV�SDSHU��7KH�FHOOV� DUH� ODEHOHG�´\HVµ� WR� LQGLFDWH� WKDW� D� WHVW� FDQ
SURYLGH�LQIRUPDWLRQ�DERXW�KRZ�ZHOO�D�TXHVWLRQ�PHHWV�D�FHUWDLQ�VWDQGDUG��´+µ�LI � LW
FDQ�´KHOSµ�WR�HYDOXDWH�LW��DQG�EODQN�LI �LW�PDNHV�QR�FRQWULEXWLRQ��$OWKRXJK�WKH�FRG�
LQJ�DGPLWWHGO\�LV�DUELWUDU\�DQG�VXEMHFW�WR�GHEDWH��WZR�SRLQWV�VWDQG�RXW�IURP�WKH�WD�
EOH��)LUVW��WKH�PRVW�FRPPRQ�WHVWLQJ�VWUDWHJLHV³H[SHUW�UHYLHZ��IRFXV�JURXSV��FRJQL�
WLYH�WHVWLQJ��DQG�EHKDYLRU�FRGLQJ�RI �ILHOG� LQWHUYLHZV����DGGUHVV�WKH�ILUVW� WKUHH�VWDQ�
GDUGV�SOXV�XVDELOLW\��+RZHYHU�� WKH\�GR�YHU\� OLWWOH� WR�KHOS�ZLWK� WKH�RWKHU� IRXU��3DU�
WLFXODUO\�ODFNLQJ�DUH�PHDVXUHV�RI �GDWD�TXDOLW\��YDOLGLW\�DQG�UHOLDELOLW\��DQG�FRPSDUDELO�
LW\�RI �GDWD�DFURVV�PRGHV�DQG�DFURVV�ODQJXDJHV��6HFRQG��WKHUH�DUH�WKUHH�XQGHUXWLOL]HG
NLQGV�RI �HYDOXDWLRQ�VWHSV�WKDW�ZRXOG�DGG�FRQVLGHUDEO\�WR�NQRZOHGJH�DERXW�NH\�HOH�
PHQWV� RI � VXUYH\� LQVWUXPHQWV�� DQDO\VLV� RI � SLORW� RU� SUHWHVW� GDWD�� UHLQWHUYLHZV�� DQG
VSOLW�VDPSOH�WHVWLQJ�

3UHWHVW�VDPSOHV�DUH�RIWHQ�D�OLWWOH�WRR�VPDOO�IRU�PHDQLQJIXO�DQDO\VLV��6DPSOHV�RI ����WR
��� DUH� ODUJH� HQRXJK� IRU� XVDELOLW\� WHVWLQJ� DQG� WR� JHW� PHDQLQJIXO� EHKDYLRU� FRGLQJ
PHDVXUHV�IRU�TXHVWLRQV�WKDW�DUH�DVNHG�RI �PRVW�UHVSRQGHQWV��3UREDEO\�KDYLQJ�SUHWHVW
VDPSOHV�RI �VL]H����ZRXOG�EH�EHWWHU�LI �VRPH�SV\FKRPHWULF�HYDOXDWLRQ�LV�SODQQHG��%\
VLPSO\�WDEXODWLQJ�PDUJLQDO�GLVWULEXWLRQV�DQG�FURVV�WDEXODWLQJ�YDULDEOHV�WKDW�PD\�SR�
WHQWLDOO\�EH�UHGXQGDQW��TXHVWLRQV�FDQ�EH�LGHQWLILHG�WKDW�DUH�\LHOGLQJ�OLWWOH�LQIRUPDWLRQ
EHFDXVH�WKHUH� LV� OLWWOH�YDULDWLRQ�LQ�DQVZHUV��WKH\�DSSO\�WR�WRR�VPDOO�D�SHUFHQWDJH�RI
WKH�VDPSOH� WR�EH�VWDWLVWLFDOO\�XVHIXO��RU� WKH\�RYHUODS�ZLWK�RWKHU�TXHVWLRQV��&RUUHOD�
WLRQDO�DQDO\VHV� WR�DVVHVV�FRQVWUXFW�YDOLGLW\�FDQ�EH�FRQGXFWHG� WR� LGHQWLI\� LWHPV� WKDW
FDQ�EH�GURSSHG�IURP�PXOWL�LWHP�LQGLFHV�

5HLQWHUYLHZV�DIWHU�SUHWHVWV�RIIHU�WZR�SRWHQWLDO�FRQWULEXWLRQV�WR�TXHVWLRQ�HYDOXDWLRQ�WKDW
DUH�KDUG�WR�DFKLHYH�LQ�DQ\�RWKHU�ZD\��)LUVW��WKH\�SURYLGH�WKH�RSSRUWXQLW\�WR�DVVHVV�WKH
UHOLDELOLW\�RI �DQVZHUV��%\�DVNLQJ�WKH�VDPH�TXHVWLRQ�WZLFH��DW�GLIIHUHQW�SRLQWV�LQ�WLPH��D
PHDVXUH� RI � WKH� VWDELOLW\� RI � DQVZHUV� FDQ� EH� REWDLQHG�� ,WHPV� PHDVXULQJ� VRPHWKLQJ
WKRXJKW� WR�EH� VWDEOH� WKDW� VKRZ� ORZ� UHOLDELOLW\� DUH�REYLRXV� FDQGLGDWHV� IRU� UHYLVLRQ�RU
GURSSLQJ�

$Q�HYHQ�PRUH�LQWHUHVWLQJ�XVH�IRU�UHLQWHUYLHZV�KDV�EHFRPH�SRVVLEOH�ZLWK�WKH�DGYHQW
RI �FRPSXWHU�DVVLVWHG�LQWHUYLHZLQJ��$�UHLQWHUYLHZHU�QRZ�FDQ�DVN�D�VHW�RI �TXHVWLRQV
WKDW�KDYH�EHHQ�SUHYLRXVO\�DVNHG��EOLQG� WR� WKH�RULJLQDO�DQVZHUV��7KHQ��HLWKHU�DIWHU�D
JLYHQ� DQVZHU� KDV� EHHQ� JLYHQ� RU� DW� WKH� HQG� RI � WKH� UHLQWHUYLHZ�� WKH� FRPSXWHU� FDQ
FKHFN� UHLQWHUYLHZ� DQVZHUV� DJDLQVW� RULJLQDO� DQVZHUV�� QRWLI\� WKH� LQWHUYLHZHU� RI � GLV�
FUHSDQFLHV��DQG�HQDEOH�LQWHUYLHZHUV�WR�DVN�SUREH�TXHVWLRQV�WR�XQGHUVWDQG�WKH�UHDVRQ
IRU� WKH�GLIIHUHQFHV�� 6XFK� D� SURFHVV� FDQ� EH� D� YDOXDEOH� DGMXQFW� WR� FRJQLWLYH� WHVWLQJ�
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SDUWLFXODUO\�EHFDXVH�LW�FDQ�UHYHDO�FRQIXVLRQ�DQG�UHVSRQVH�LQFRQVLVWHQF\�XQGHU�UHDOLV�
WLF�GDWD�FROOHFWLRQ�FRQGLWLRQV�

6SOLW�EDOORW�WHVWV�DUH�DPRQJ�WKH�PRVW�XVHIXO�TXHVWLRQ�HYDOXDWLRQ�DFWLYLWLHV��7KHLU�GLV�
DGYDQWDJH��RI �FRXUVH��OLHV�LQ�WKH�IDFW�WKDW�WKH\�HQWDLO�DGGLWLRQDO�GDWD�FROOHFWLRQ�DW�WKH
SUHVXUYH\�VWDJH��+RZHYHU��WKH�JUHDW�VWUHQJWK�RI �VXFK�GHVLJQV�LV�WKDW�WKH\�SHUPLW�DG�
GUHVVLQJ�D�NH\�TXHVWLRQ�WKDW�FDQQRW�EH�DGGUHVVHG�LQ�DQ\�RWKHU�ZD\��ZKHWKHU�WZR�YHU�
VLRQV�RI �WKH�VDPH�TXHVWLRQ�SURGXFH�WKH�VDPH�RU�GLIIHUHQW�HVWLPDWHV��7KLV��RI �FRXUVH�
LV� FUXFLDO� WR� HYDOXDWLQJ� WKH� FRPSDUDELOLW\�RI �GDWD� FROOHFWHG�E\� SKRQH� DQG� VHOI � DG�
PLQLVWUDWLRQ��DV�ZHOO�DV�DVVHVVLQJ�WKH�FRPSDUDELOLW\�RI �TXHVWLRQV�WR�EH�DVNHG�LQ�GLI�
IHUHQW� ODQJXDJHV��,Q�DGGLWLRQ��ZKHQ�FKDQJHV�DUH�PDGH�WR� LPSURYH�TXHVWLRQV��EDVHG
RQ�ILQGLQJV�IURP�FRJQLWLYH�WHVWLQJ�RU�ILHOG�SUHWHVWV�� WKHUH� LV�DOZD\V�D�QHHG�WR�NQRZ
KRZ�WKH�FKDQJHV�ZLOO�DIIHFW�WKH�UHVXOWV��,I �D�FKDQJH�LV�GHVLJQHG�WR�FOHDU�XS�VRPH�DP�
ELJXLW\�IRXQG�LQ�D�TXHVWLRQ��RQH�ZRXOG�OLNH�WR�NQRZ�LI �WKH�UHVXOWLQJ�HVWLPDWH� LV�DI�
IHFWHG� LQ� WKH� H[SHFWHG� ZD\�� ,I � D� TXHVWLRQ� ZDV� IRXQG� DZNZDUG� WR� DGPLQLVWHU�� ZH
VKRXOG� ILQG� RXW� LI � WKH� LQWHUYLHZHU�UHVSRQGHQW� LQWHUDFWLRQ� LV� LPSURYHG�� ,Q� VRPH
FDVHV��DQ� LPSURYHG�TXHVWLRQ�VKRXOG�SURGXFH�D�GLIIHUHQW�UHVXOW�� ,Q�RWKHU�FDVHV�� LI � D
TXHVWLRQ�KDV�EHHQ�VWUHDPOLQHG�WR�LPSURYH�WKH�HDVH�RI �DGPLQLVWUDWLRQ��WKH�KRSH�PD\
EH�WKDW�WKH�UHVXOWLQJ�HVWLPDWH�ZLOO�EH�HVVHQWLDOO\�WKH�VDPH�DV�IURP�LWV�SUHGHFHVVRU��,Q
DOO�WKHVH�FDVHV��LW�LV�RQO\�E\�FRPSDULQJ�UHVXOWV�IURP�FRPSDUDEOH�VDPSOHV�WKDW�RQH�ZLOO
NQRZ�WKH�DQVZHU��6PDOO�VSOLW�EDOORW�ILHOG�WHVWV��ZLWK�VDPSOHV�RI �����WR�����LQWHUYLHZV
UDQGRPL]HG�WR�DOWHUQDWLYH�IRUPV�RI �D�VXUYH\�LQVWUXPHQW�FDQ�SURYLGH�LQIRUPDWLRQ�RQ
WKHVH�DQG�PDQ\�PRUH�WRSLFV�LQ�D�FRVW�HIIHFWLYH�PDQQHU�

,Q�FRQFOXVLRQ��RQH�LPSRUWDQW�ZD\�WR�JHW�UHVHDUFKHUV�WR�WHQG�WR�YDULRXV�VWDQGDUGV�LV
URXWLQHO\�WR�KDYH� WHVW�SURFHGXUHV� WR�HYDOXDWH�KRZ�ZHOO�TXHVWLRQV�DUH�GHVLJQHG��5H�
FHQW�GHYHORSPHQWV�LQ�WHVWLQJ��VXFK�DV�FRJQLWLYH�WHVWLQJ�DQG�EHKDYLRU�FRGLQJ�RI �SUH�
WHVWV��KDYH�GHILQLWHO\� LPSURYHG�WKH�HYDOXDWLRQ�RI �VRPH�DVSHFWV�RI �TXHVWLRQV��+RZ�
HYHU��FXUUHQW�SURWRFROV�DUH�JHQHUDOO\�LQDGHTXDWH�WR�HYDOXDWH�DOO�WKH�DVSHFWV�RI �TXHV�
WLRQV�WKDW�VKRXOG�EH�HYDOXDWHG��$Q\�LPSRUWDQW�DVSHFW�RI �TXHVWLRQV� WKDW� LV�QRW�URX�
WLQHO\�HYDOXDWHG�LV�OLNHO\�WR�EH�D�FRQWLQXLQJ�VRXUFH�RI �SUREOHP�TXHVWLRQV�

5HVLVWDQFH�WR�1HZ�4XHVWLRQV
7KHUH�DUH�VRPH�UHDVRQV�WKDW�KDYH�PHULW�IRU�ZDQWLQJ�WR�UHSHDW�SUHYLRXVO\�XVHG�TXHV�
WLRQV�� 8VLQJ� SUHYLRXVO\� HVWDEOLVKHG� PHDVXUHV� SHUPLWV� UHSOLFDWLRQ� RI � SUHYLRXV� UH�
VHDUFK�ILQGLQJV��DV�ZHOO�DV�WKH�SRVVLELOLW\�RI �PHDVXULQJ�FKDQJH�RYHU�WLPH��5HYLHZHUV�
IRU�JUDQW�SURSRVDOV�DQG�IRU�DUWLFOHV�VXEPLWWHG�WR�MRXUQDOV��RIWHQ�DUH�UHDVVXUHG�ZKHQ
UHVHDUFKHUV�SURSRVH�WR�XVH��RU�KDYH�XVHG��TXHVWLRQV�WKDW�KDYH�EHHQ�XVHG�SUHYLRXVO\�
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7KH�TXHVWLRQ�UHVHDUFKHUV�DQG�PHWKRGRORJLVWV�PXVW�IDFH�LV�ZKHWKHU�WKHVH�UHDVRQV�DUH
FRPSHOOLQJ�HQRXJK�WR�FRQWLQXH�WR�DVN�D�TXHVWLRQ�WKDW�KDV�GHPRQVWUDEOH�IODZV�

(YHU\�GLVFLSOLQH� WKDW� XVHV� VXUYH\� UHVHDUFK�KDV� D� SDVW� ILOOHG�ZLWK� TXHVWLRQV� WKDW�ZHUH
GHVLJQHG�DQG�XVHG�EHIRUH�ZH�NQHZ�DV�PXFK�DV�ZH�GR�WRGD\�DERXW�TXHVWLRQ�GHVLJQ��7KH
UHSHDWHG�XVH�RI �WKHVH�TXHVWLRQV�FRQVWLWXWHV�DQ�LPSRUWDQW�VRXUFH�RI �SRRU�TXDOLW\�VXUYH\
UHVHDUFK�

7KHUH�PD\� EH� FRPSHOOLQJ� UHDVRQV� LQ� VRPH� FLUFXPVWDQFHV� IRU� UHSHDWLQJ� TXHVWLRQV
WKDW�DUH� OHVV� WKDQ�SHUIHFW�� �+RZHYHU�� WKHUH� LV�QR� UHDVRQ� WKDW� DOO�NH\�TXHVWLRQV� LQ�D
VXUYH\� LQVWUXPHQW� VKRXOG�QRW�EH�HYDOXDWHG�� ,I � D�TXHVWLRQ� WR�ZKLFK�D� UHVHDUFKHU� LV
FRPPLWWHG�LV�IRXQG�WR�EH�SUREOHPDWLF�LQ�VRPH�ZD\��WKH�UHVHDUFKHU�WKHQ�LV�LQ�D�SRVL�
WLRQ�WR�PDNH�DQ�LQIRUPHG�FKRLFH�DPRQJ�WKUHH�UHDVRQDEOH�RSWLRQV�

�� 5HYLVH�WKH�TXHVWLRQ�WR�PDNH�LW�EHWWHU

�� 8VH�WKH�IODZHG�TXHVWLRQ��EXW�EH�DZDUH�RI �LWV�SUREOHPV�ZKHQ�DQDO\]LQJ�WKH�UH�
VXOWV�DQG�LQIRUP�GDWD�XVHUV�RI �WKH�SUREOHPV�WKDW�ZHUH�LGHQWLILHG

�� 8VH�ERWK�WKH�RULJLQDO�DQG�D�UHYLVHG��LPSURYHG�TXHVWLRQ��VR�WKDW�UHVXOWV�IURP�WKH
RULJLQDO�TXHVWLRQ�FDQ�EH�FRPSDUHG�ZLWK�SUHYLRXV�VWXGLHV��WKH�LPSDFW�RI �WKH�UH�
YLVLRQV� FDQ� EH� HYDOXDWHG�� DQG� DQ� HYHQ� PRUH� LQIRUPHG� FKRLFH�� ZLWK� LPSURYHG
TXHVWLRQ�RSWLRQV��FDQ�EH�PDGH�E\�IXWXUH�UHVHDUFKHUV�VWXG\LQJ�WKH�VDPH�WRSLF�DUHD�

�� &RQFOXVLRQ

.QRZOHGJH�DERXW�WKH�GHVLJQ�RI �VXUYH\�TXHVWLRQV�KDV�SURJUHVVHG�FRQVLGHUDEO\�RYHU
WKH�SDVW�GHFDGH�RU�VR��DV�KDV�WKH�FRPPLWPHQW�WR�EHWWHU�TXHVWLRQ�HYDOXDWLRQ��+RZ�
HYHU��EHWWHU�VXUYH\�LQVWUXPHQW�GHVLJQ�SURYLGHV�RQH�RI �WKH�PRVW�LPSRUWDQW�RSSRUWX�
QLWLHV�WR� LPSURYH�WKH�TXDOLW\�RI �VXUYH\�UHVHDUFK�SUDFWLFH��7KHUH�DUH�VHYHUDO�QHHGHG
VWHSV�

�� :H�QHHG�FRQWLQXHG�UHVHDUFK�WKDW�OLQNV�FKDUDFWHULVWLFV�RI �TXHVWLRQV�WR�WKH�TXDOLW\
RI �WKH�UHVXOWLQJ�GDWD��0RUH�HPSLULFDOO\�EDVHG�JHQHUDOL]DWLRQV�DERXW�TXHVWLRQ�GH�
VLJQ�DQG�VXUYH\�HUURU�ZLOO�DFFRPSOLVK� WZR� LPSRUWDQW�JRDOV�� WR� WHDFK�XV�GHWDLOV
DERXW�KRZ�WR�GHVLJQ�EHWWHU�TXHVWLRQV�DQG�WR�KHLJKWHQ�JHQHUDO�DZDUHQHVV�RI �WKH
VLJQLILFDQFH�RI �SRRU�TXHVWLRQ�GHVLJQ�IRU�WKH�TXDOLW\�RI �VXUYH\�HVWLPDWHV�

�� :H�QHHG� D�EURDGHU� DSSUHFLDWLRQ�RI � WKH� FRPSOH[LW\�RI �GHVLJQLQJ� JRRG� VXUYH\
TXHVWLRQV�� :KLOH� WKH� �� VWDQGDUGV� RXWOLQHG� LQ� WKLV� SDSHU� PLJKW� EH� VXEMHFW� WR
VRPH� GHEDWH�� WKHUH� LV� QR� GRXEW� WKDW� JRRG� TXHVWLRQV� PXVW� PHHW� QXPHURXV�
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ODUJHO\�XQUHODWHG�VWDQGDUGV��7R�GHVLJQ�JRRG�TXHVWLRQV�LV�QRW�VRPHWKLQJ�WKDW�FDQ
EH�GRQH�E\�WKH�DPDWHXU��E\�FRPPLWWHH��RU�ZLWKRXW�VHULRXV�HYDOXDWLRQ�DFWLYLWLHV
DQG�WKH�LQSXW�RI �H[SHUWV�

�� 0RUH�DQG�EHWWHU�SUHVXUYH\�WHVWV�QHHG�WR�EH�XVHG�URXWLQHO\��(YHQ�WKH�WHVWLQJ�WKDW
JRHV�RQ�DW�RXU�EHVW�UHVHDUFK�LQVWLWXWLRQV�LV�QRW�HQRXJK�WR�SURYLGH�WKH�LQIRUPD�
WLRQ�UHVHDUFKHUV�QHHG�WR�NQRZ�DERXW�WKHLU�TXHVWLRQV���7KH�QH[W�DGGLWLRQ�WR�URX�
WLQH� WHVWLQJ� SURWRFROV�� EH\RQG� V\VWHPDWLF� H[SHUW� UHYLHZ�� FRJQLWLYH� WHVWLQJ�� DQG
EHKDYLRU�FRGLQJ�RI �ILHOG�SUHWHVWV��VKRXOG�EH�VPDOO�VSOLW�EDOORW�SLORW�WHVWV�RI �UH�
YLVHG�RU�DOWHUQDWLYH�IRUPV�RI �TXHVWLRQV��6XFK�WHVWV�ZRXOG�SURYLGH�LQIRUPDWLRQ
RQ�ZKHWKHU�WKH�TXHVWLRQ�UHYLVLRQV�HPHUJLQJ�IURP�WKH�HDUO\�WHVWLQJ�KDG�WKH�H[�
SHFWHG� HIIHFW� RQ� UHVXOWV�� DQG� WKH\� ZRXOG� SHUPLW� SV\FKRPHWULF� HYDOXDWLRQ� RI
TXHVWLRQV�SULRU�WR�VXUYH\V��+RZHYHU��WKHUH�DUH�RWKHU�NLQGV�RI �HYDOXDWLRQV�PHQ�
WLRQHG� DERYH� WKDW� DUH� YDOXDEOH��7KH� LPSRUWDQW� SRLQW� LV� QRW� WR� VSHFLI\� H[DFWO\
ZKLFK�SURWRFRO�VKRXOG�EH�XVHG�EXW�WR�HPSKDVL]H�WKDW�DWWHQWLRQ�VKRXOG�EH�JLYHQ
WR�PRUH� RI � WKH� LPSRUWDQW� DVSHFWV� RI � TXHVWLRQV� WKDQ� LV� WKH� FDVH�ZLWK� FXUUHQW
SURWRFROV�

�� )LQDOO\��UHVHDUFKHUV��UHYLHZHUV�DW�IXQGLQJ�DJHQFLHV��DQG�WKRVH�ZKR�UHYLHZ�MRXU�
QDO�DUWLFOHV�QHHG�WR�EH�HGXFDWHG�VR�WKH\�XQGHUVWDQG�WKDW�QHZ�TXHVWLRQV��SURS�
HUO\�HYDOXDWHG�� DUH� OLNHO\� WR�EH�EHWWHU� WKDQ�ROG�TXHVWLRQV��$�TXHVWLRQ� WKDW�ZDV
XVHG� LQ� WKH�SDVW�� XVXDOO\� GHVLJQHG�ZLWKRXW� WKH� EHQHILW� RI � FXUUHQW� WHVWLQJ�ZLV�
GRP��VKRXOG�QRW�EH�DQ�REMHFW�RI �UHYHUHQFH��EXW�UDWKHU�D�VXEMHFW�IRU�HYDOXDWLRQ
DQG�� XVXDOO\�� LPSURYHPHQW�� 5HVHDUFKHUV� VD\� WKDW� D� FHUWDLQ� TXHVWLRQ� ZDV� XVHG
SUHYLRXVO\�DQG�LW�´ZRUNHGµ��ZKHQ�WKHUH�ZDV�QR�UHDO�HYDOXDWLRQ�RI �WKH�UHVSRQVH
SURFHVV�RU�WKH�TXDOLW\�WKH�DQVZHUV³LQ�VKRUW��QR�UHDO�HYLGHQFH�WKDW�LW�´ZRUNHGµ�
7KH�VWDQGDUG�IRU�ZKHWKHU�RU�QRW�D�TXHVWLRQ�LV�D�JRRG�RQH�IRU�D�SDUWLFXODU�SXU�
SRVH�VKRXOG�UHVW�QRW�RQ�LWV�SHGLJUHH�EXW�RQ�WKH�HYLGHQFH�JOHDQHG�IURP�DQ�DS�
SURSULDWH�HYDOXDWLRQ�SURWRFRO

,Q�FRQFOXVLRQ��JRRG�UHVHDUFKHUV�ZULWH�EDG�TXHVWLRQV�����EHFDXVH�WKH\�GR�QRW�DSSUH�
FLDWH� DOO� WKH� VWDQGDUGV� WKDW� DSSO\� WR� VXUYH\� TXHVWLRQV�� ��� EHFDXVH� VRPHWLPHV� DG�
GUHVVLQJ�PXOWLSOH�VWDQGDUGV�FDQ�EH�LQ�FRQIOLFW�����WKH�HYDOXDWLRQ�SURWRFROV�WKDW�ZRXOG
IODJ�DOO�WKH�SRWHQWLDO�ZHDNQHVVHV�RI �WKHLU�TXHVWLRQV�DUH�QRW�URXWLQHO\�LQ�SODFH��DQG���
EHFDXVH� WKH\�RYHUYDOXH�SUHYLRXVO\�XVHG�TXHVWLRQV��7KH�FKDOOHQJHV� IRU�GHDOLQJ�ZLWK
DOO� WKHVH� LVVXHV� DUH� REYLRXVO\� GDXQWLQJ��+RZHYHU�� WKH� UHDO� NH\� WR� FKDQJH� LV� EHWWHU
TXHVWLRQ�HYDOXDWLRQ��:KHQ�WKDW�LV�LQ�SODFH��EHWWHU�TXHVWLRQV�ZLOO�IROORZ�
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