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$EVWUDFW�

%DVHOLQH�GDWD� LV� RIWHQ� UHTXLUHG�E\�DQ\�RUJDQL]DWLRQ�RU�DJHQF\�EHIRUH�DQ� LQWHUYHQWLRQ�
DV�D�EDVLV�IRU�EHQFKPDUNLQJ�SURJUHVV��QRW�RQO\�ZKHQ�LPSOHPHQWDWLRQ�FRPPHQFHV��EXW�
HYHQ�SULRU� WR� VWDUWLQJ� WR�JDLQ�NQRZOHGJH�RI� WKH� VLWXDWLRQ�DW�KDQG��DQG�DV�D�SLOODU� IRU�
PLG�WHUP��HQG�WHUP�DQG�LPSDFW�HYDOXDWLRQV��%DVHOLQH�VWXGLHV�DUH�SLYRWDO�DV�SDUW�RI�WKH�
SUH�LQWHUYHQWLRQ�IRXQGDWLRQDO�DFWLYLWLHV��EHFDXVH�WKH\�KHOS�LQ�WHVWLQJ�K\SRWKHVHV�DQG�FDQ�
EH�D�SRLQW�RI�UHIHUHQFH�LQ�WKH�IRUPDWLYH�VWDJHV�RI�D�SURMHFW�LQ�FDVH�WKH�FKDQJHV�DUH�ELJJHU�
WKDQ�ZKDW�ZDV�DVVXPHG��%DVHOLQH�VWXGLHV�KDYH�EHHQ�YHU\�XVHIXO� LQ�SURMHFW�GHVLJQ�DQG�
DUH�DQ�LQWHJUDO�FRPSRQHQW�RI�0RQLWRULQJ�DQG�(YDOXDWLRQ��0	(��IUDPHZRUNV��,Q�LPSDFW�
HYDOXDWLRQV��EDVHOLQH�VWXGLHV�SURYLGH�D�EDVLV� IRU�FRPSDULQJ�WKH�FKDQJH�REVHUYHG�RYHU�
WLPH�ZLWK�WKH�VLWXDWLRQ�WKDW�H[LVWHG�EHIRUH�WKH�LQWHUYHQWLRQ�RU�SURJUDP��%HFDXVH�RI�GRQRU�
SUHFRQGLWLRQV��PRVW�LPSOHPHQWHUV�FDUU\�RXW�EDVHOLQH�VWXGLHV�DV�D�GRQRU�UHTXLUHPHQW�DQG�
QRW�DV�SDUW�RI�WKH�VWDQGDUG�0	(�SUDFWLFH��7KLV�SDSHU�SURYLGHV�DQ�RYHUYLHZ�RI�EDVHOLQH�
VWXGLHV�DV�D�YDOXDEOH�WRRO�WR�LQIRUP�WKH�0	(�SURFHVVHV�DQG�KRZ�EDVHOLQH�GDWD�KDV�EHHQ�
XWLOL]HG�LQ�0	(�RI�GLIIHUHQW�LQWHUYHQWLRQV��,W�FRQFOXGHV�WKDW�EDVHOLQH�VWXGLHV��LI�FRQGXFWHG�
ZHOO�DQG�GDWD�IURP�WKHP�XWLOL]HG�HIIHFWLYHO\�DUH�YHU\�KDQG\�DQG�XVHIXO�LQ�LQIRUPLQJ�0	(�
SURFHVVHV��

.H\�ZRUGV��%DVHOLQH�VWXGLHV��0RQLWRULQJ��(YDOXDWLRQ��,QGLFDWRUV��8WLOL]DWLRQ�

,QWURGXFWLRQ�

*OREDOL]DWLRQ�KDV�PRXQWHG�SUHVVXUH�RQ�JRYHUQPHQWV�DQG�RUJDQL]DWLRQV�DFURVV�WKH�JOREH�WR�EH�
PRUH�UHVSRQVLYH�WR�GHPDQGV�RI�LQWHUQDO�DQG�H[WHUQDO�VWDNHKROGHUV�IRU�DFFRXQWDELOLW\��WUDQVSDUHQF\�
ZKLFK�DUH�SLOODUV�RI�JRRG�JRYHUQDQFH�DV�D�SUHUHTXLVLWH�WR�JUHDWHU�GHYHORSPHQW�HIIHFWLYHQHVV��IRU�
GHOLYHU\�RI�WDQJLEOH�UHVXOWV��6HYHUDO�VWDNHKROGHUV��LQFOXGLQJ�JRYHUQPHQWV��FLWL]HQV��WKH�SULYDWH�
VHFWRU�� QRQ�JRYHUQPHQW� RUJDQL]DWLRQV� �1*2V��� FLYLO� VRFLHW\�� LQWHUQDWLRQDO� RUJDQL]DWLRQV�� DQG�
GRQRU� FRPPXQLWLHV� DUH� QRZ� IRFXVHG� RQ� LQFUHDVHG� SHUIRUPDQFH� RI� SROLFLHV�� SURJUDPV� DQG�
SURMHFWV��ZKLFK�FDOOV�IRU�HQKDQFLQJ�5HVXOWV�%DVHG�0RQLWRULQJ�DQG�(YDOXDWLRQ��5%0(���

:RUWK�QRWLQJ�LV�WKDW�LQ�WKH�SDVW�IHZ�GHFDGHV��PDQ\�QDWLRQDO�DQG�LQWHUQDWLRQDO�GHYHORSPHQW�
RUJDQL]DWLRQV�DQG�DJHQFLHV��DV�ZHOO�DV�QDWLRQDO�JRYHUQPHQW�GHSDUWPHQWV�DQG�DJHQFLHV��KDYH�
DGRSWHG�5HVXOWV�%DVHG�0RQLWRULQJ�DQG�(YDOXDWLRQ� �5%0(�� V\VWHPV��5%0(� LV� D�SRZHUIXO�
PDQDJHPHQW�WRRO�WKDW�FDQ�EH�XVHG�WR�KHOS�PDQDJHUV�DQG�SROLF\�PDNHUV�LQ�RUJDQL]DWLRQV�DQG�
JRYHUQPHQWV�WR�WUDFN�WKH�RXWFRPHV�DQG�LPSDFW�RI�D�JLYHQ�SROLF\��SURJUDP�RU�SURMHFW��.XVVHN�
	�5LVW���������.XVVHN�DQG�5LVW��������LGHQWL¾�HG����VWHSV�WR�GHVLJQLQJ��EXLOGLQJ�DQG�VXVWDLQLQJ�
DQ�5%0(�V\VWHP�DQG�WKHVH�DUH��FRQGXFWLQJ�D�UHDGLQHVV�DVVHVVPHQW��DJUHHLQJ�RQ�RXWFRPHV�WR�
PRQLWRU�DQG�HYDOXDWH��VHOHFWLQJ�NH\�LQGLFDWRUV�WR�PRQLWRU�RXWFRPHV��FROOHFWLQJ�EDVHOLQH�GDWD�
RQ�VHOHFWHG�LQGLFDWRUV��SODQQLQJ�IRU�LPSURYHPHQWV��L�H��VHWWLQJ�WDUJHWV��PRQLWRULQJ�IRU�UHVXOWV��
L�H�� URXWLQH�PRQLWRULQJ�V\VWHP��HYDOXDWLQJ�IRU�UHVXOWV�� L�H��FRQGXFWLQJ�HYDOXDWLRQV�� UHSRUWLQJ�
PRQLWRULQJ� DQG� HYDOXDWLRQ�¾�QGLQJV�� XWLOL]DWLRQ� RI�PRQLWRULQJ� DQG� HYDOXDWLRQ�¾�QGLQJV�� DQG�
VXVWDLQLQJ�WKH�0RQLWRULQJ�DQG�(YDOXDWLRQ�V\VWHP�ZLWKLQ�WKH�RUJDQL]DWLRQ��
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$FFRUGLQJ�WR�.XVVHN�DQG�5LVW���������EDVHOLQH�VWXGLHV�WDNH�WKH�IRXUWK�VWHS�LQ�GHVLJQLQJ��
EXLOGLQJ� DQG� VXVWDLQLQJ� DQ� 5%0(� V\VWHP�� $YDLODELOLW\� RI� EDVHOLQH� GDWD� LV� FULWLFDO� IRU�
SHUIRUPDQFH�HYDOXDWLRQ�VLQFH�LW�LV�LPSRVVLEOH�WR�PHDVXUH�FKDQJHV�ZLWKRXW�UHOLDEOH�GDWD�RQ�WKH�
VLWXDWLRQ�EHIRUH�WKH�LQWHUYHQWLRQ�EHJDQ��%DPEHUJHU���������,PDV�DQG�5LVW��������S�������DUJXHV��
´WKH�PHDVXUHPHQW�RI�SURJUHVV��RU�ODFN�RI�LW��WRZDUGV�RXWFRPHV�EHJLQV�ZLWK�WKH�GHVFULSWLRQ�DQG�
PHDVXUHPHQW� RI� LQLWLDO� FRQGLWLRQV� DQG� WKHUHIRUH�� FROOHFWLQJ� EDVHOLQH� GDWD�PHDQV� WDNLQJ� WKH�
¾�UVW�PHDVXUHPHQW�RI�LQGLFDWRUV�WR�¾�QG�RXW�ZKHUH�ZH�DUH�WRGD\µ��7KLV�VWHS�LV�YHU\�LPSRUWDQW�LQ�
WKH�SURFHVV�RI�EXLOGLQJ�D�5HVXOWV�%DVHG�0RQLWRULQJ�DQG�(YDOXDWLRQ��5%0(��V\VWHP�VLQFH�LW�
SURYLGHV�YDOXDEOH�GDWD�RQ�LQGLFDWRUV�DW�WKH�LQLWLDO�VWDJHV�RI�DQ\�LQWHUYHQWLRQ��7KLV�GDWD�ZLOO�EH�
XVHIXO�LQ�MXGJLQJ�ZKHWKHU�DQ�LQWHUYHQWLRQ�LV�PDNLQJ�SURJUHVV�RU�QRW�GXULQJ�LPSOHPHQWDWLRQ��
EXW�DOVR�HQDEOH�HYDOXDWRUV�WR�DVVHVV�WKH�RXWFRPHV�DQG�LPSDFW�EDVHG�RQ�WKH�GLIIHUHQFH�EHWZHHQ�
EDVHOLQH�DQG�HQG�OLQH�GDWD��

%DVHOLQH�GDWD� HQDEOH� HYDOXDWRUV� DQG�SODQQHUV� WR�PHDVXUH�RXWFRPHV� DQG� WKH� LPSDFW� RI�
SROLFLHV�� SURJUDPV� RU� SURMHFWV� DQG�� LQGHHG�� LQ� DOPRVW� DOO� SURJUDPV� DQG� SURMHFWV� LQ� PDQ\�
GHYHORSLQJ� QDWLRQV�� EDVHOLQH� VWXGLHV� DUH� SDUW� DQG� SDUFHO� RI� WKH� LQLWLDO� SURFHVVHV� LQ� PDQ\�
RUJDQL]DWLRQV�HLWKHU�DV�D�UHTXLUHPHQW�E\�WKH�GRQRU�RU�DV�VWDQGDUG�EHVW�0RQLWRULQJ�DQG�(YDOXDWLRQ�
�0	(��SUDFWLFH��,W�LV�DOVR�LPSRUWDQW�WR�QRWH�WKDW�EDVHOLQH�GDWD�IDFLOLWDWHV�PDQDJHPHQW�GHFLVLRQ�
PDNLQJ�RQ�ZKHWKHU�WR�LPSOHPHQW�WKH�SURSRVHG�LQWHUYHQWLRQ�RU�QRW��7KLV�LV�EHFDXVH�EDVHOLQH�
GDWD�ZRXOG�FRQ¾�UP�ZKHWKHU�WKH�SUREOHP�WR�EH�DGGUHVVHG�E\�WKH�LQWHUYHQWLRQ�UHDOO\�H[LVWV��DQG�
DOVR�LQIRUP�RQ�LWV�PDJQLWXGH�LQ�FDVH�LW�GRHV��

7KH�EDVHOLQH�GDWD�ZRXOG�DOVR�JLYH�PDQDJHPHQW�DQ�LGHD�RI�ZKHWKHU�WKH�VHOHFWHG�LQGLFDWRUV�
DQG� UHODWHG� WDUJHWV�DUH� UHDOLVWLF�RU�QRW��7KLV�HQDEOHV� WKH�SURMHFW�PDQDJHPHQW� WHDP� WR�PDNH�
GHFLVLRQV�RI�ZKHWKHU�WR�PDNH�FKDQJHV�WR�WKH�REMHFWLYHV�DQG�LQGLFDWRU�WDUJHWV�LI�EDVHOLQH�GDWD�
IDYRUV� WKH� LQWHUYHQWLRQ�RU� WR�GLVFRQWLQXH��VWRS� LPSOHPHQWDWLRQ�RU�HYHQ�GHVLJQ�D�FRPSOHWHO\�
QHZ�LQWHUYHQWLRQ�LI�EDVHOLQH�GDWD�VKRZV�WKH�SUREOHP�LQ�TXHVWLRQ�LV�QRW�VLJQL¾�FDQW��%DVHOLQH�
VWXGLHV�DUH�EXGJHWHG�IRU�LQ�PRVW�RI�WKH�SURJUDPV�RU�SURMHFW�EXGJHWV��$V�WR�ZKHWKHU�WKH�GDWD�
IURP�WKHVH�VWXGLHV�DUH�XWLOL]HG�HIIHFWLYHO\�LV�DQRWKHU�DVSHFW�WR�H[DPLQH��

7KLV� SDSHU� DWWHPSWV� WR� SURYLGH� DQ� RYHUYLHZ� RI� EDVHOLQH� VWXGLHV� DV� DQ�0	(� WRRO�� LWV�
DSSOLFDELOLW\�LQ�0	(��DQG�WKH�UDWLRQDOH�DQG�WKHRUHWLFDO�H[SODQDWLRQV�EHKLQG�EDVHOLQHV��,W�DOVR�
H[DPLQHV�WKH�XWLOL]DWLRQ�RI�EDVHOLQH�GDWD�LQ�0	(��HPHUJLQJ�LVVXHV��DQG�ZKDW�QHHGV�WR�EH�GRQH�
WR�PDNH�EDVHOLQHV�XVHIXO�LQ�0	(��7KH�GDWD�XVHG�IRU�WKLV�UHYLHZ�KDV�EHHQ�PDLQO\�IURP�NH\�
SUDFWLWLRQHUV�DQG�RUJDQL]DWLRQV�WKDW�FRQGXFW�EDVHOLQH�VWXGLHV�DV�ZHOO�DV�XWLOL]LQJ�WKH�GDWD�IRU�
PRQLWRULQJ�DQG�HYDOXDWLRQV��7KH�NH\�SUDFWLWLRQHUV�FLWHG�DUH�0LFKDHO�%DPEHUJHU��.XVHN�-RG\�
=DOO��5D\�5LVW��0LFKDHO�3DWWRQ�DQG�/LQGD�0RUUD�,PDV��7KH�RWKHU�VRXUFHV�DUH�RUJDQL]DWLRQDO�
PDQXDOV�DQG�KDQGERRNV�FRQWH[WXDOL]HG�ZLWKLQ�WKHLU�VHFWRUV�RI�RSHUDWLRQV��

0HWKRGRORJ\�

7KLV�SDSHU�ZDV�EDVHG�RQ�D�UHYLHZ�RI�OLWHUDWXUH�WKDW�LQYROYHV�WKH�XVH�RI�VHFRQGDU\�GDWD�WR�H[SODLQ�
DQ\� SKHQRPHQRQ� DQG� LV� DQ� DSSURSULDWH� DQG� UHOLDEOH� DSSURDFK� WR� VFLHQWL¾�F� UHVHDUFK�$PLQ��
������� 7KH� UHYLHZ�ZDV� FDUULHG� RXW� EDVHG� RQ� WKH� FRQVWUXFWLRQLVW� WKHRUHWLFDO� WKLQNLQJ�� 7KLV�
WKLQNLQJ��HVSHFLDOO\�E\�VFKRODUV�VXFK�DV�*URWW\��������HPSKDVL]HV�WKDW�NQRZOHGJH�LV�DFWLYHO\�
FRQVWUXFWHG�E\�KXPDQ�EHLQJV�UDWKHU�WKDQ�EHLQJ�SDVVLYHO\�UHFHLYHG�E\�WKHP�-DQH�5LWFKLH���������



'DYLG�6VHNDPDWWH�DQG�6DPXHO�0RVHV�2NHOOR

7KH� UHVHDUFKHUV� DGRSWHG� GRFXPHQW� UHYLHZ�PHWKRG� DQG� FROOHFWHG� VHYHUDO� SDSHUV� DQG� RWKHU�
OLWHUDWXUH�RQ�EDVHOLQH�GDWD�FROOHFWLRQ��DQDO\VLV�DQG�XWLOL]DWLRQ�IRU�0RQLWRULQJ�DQG�(YDOXDWLRQ��
7KH� UHVHDUFKHUV� XVHG�*RRJOH� VFKRODU� VHDUFK� HQJLQH� DQG� RWKHU�ZHEVLWHV� WR� LGHQWLI\� MRXUQDO�
DUWLFOHV��UHSRUWV��DQG�PDQXDOV�RQ�WKH�VXEMHFW�ZKLFK�WKH\�UHYLHZHG�WR�LQIRUP�WKH�FXUUHQW�VWXG\��

7KH�DQDO\VLV�ZDV�GRQH�XVLQJ�FRQWHQW�DQDO\VLV��%HUJ�DQG�/XQH��������S�������GH¾�QH�FRQWHQW�
DQDO\VLV�DV�²D�FDUHIXO��GHWDLOHG��V\VWHPDWLF�H[DPLQDWLRQ�DQG�LQWHUSUHWDWLRQ�RI�D�SDUWLFXODU�ERG\�
RI�PDWHULDO�LQ�DQ�HIIRUW�WR�LGHQWLI\�SDWWHUQV��WKHPHV��ELDVHV��DQG�PHDQLQJV³��7KH�UHVHDUFKHUV�
IROORZHG�WKH�VWDJH�PRGHO�RI�TXDOLWDWLYH�FRQWHQW�DQDO\VLV�GHYHORSHG�E\�%HUJ�DQG�/XQH��������
WKDW� LQFOXGHV�� GHWHUPLQLQJ� DQDO\WLF� FDWHJRULHV� IRU� HDFK� UHVHDUFK� TXHVWLRQ�� UHDGLQJ� WKURXJK�
WKH�GDWD�WR�HVWDEOLVK�FDWHJRULHV��GHWHUPLQLQJ�V\VWHPDWLF�FULWHULD�RI�VHOHFWLRQ�IRU�VRUWLQJ�GDWD��
VRUWLQJ� GDWD�� VHHNLQJ� WKHPDWLF� SDWWHUQV� DQG�PDNLQJ� FRQFOXVLRQV� EDVHG� RQ� WKH� SDWWHUQV� DQG�
WKHPHV��%DVHG�RQ� WKLV�DQDO\VLV�PHWKRG�� WKH�UHVHDUFKHUV�ZHUH�DEOH� WR�EULQJ�IRUZDUG� WKH�NH\�
LVVXHV�RQ�WKH�YDOXH�RI�EDVHOLQH�VWXGLHV�LQ�0	(�LQFOXGLQJ�WKH�WKHRUHWLFDO�H[SODQDWLRQV�RI�WKH�
FRQFHSW��WKH�YDOXH�RI�EDVHOLQH�VWXGLHV�LQ�DOO�0	(�SURFHVVHV��DSSOLFDELOLW\�RI�EDVHOLQH�VWXGLHV�
LQ�0	(��DQG�NH\�¾�QGLQJV�RU�HPHUJLQJ�LVVXHV��

5HVXOWV�DQG�'LVFXVVLRQ�

7KHRUHWLFDO�H[SODQDWLRQ�RI�EDVHOLQH�VWXGLHV�

:KDW�LV�D�EDVHOLQH"�

7KH�FRQFHSW�EDVHOLQH�KDV�EHHQ�GH¾�QHG�E\�VHYHUDO�ZULWHUV�DQG�WKHUHIRUH�ZLWK�VHYHUDO�PHDQLQJV�
WKRXJK�WKH\�DOO�DJUHH�LQ�SULQFLSOH��7KH�UHVHDUFKHUV�H[SORUH�VRPH�RI�WKH�YDULRXV�GH¾�QLWLRQV�RI�
WKH�FRQFHSW�DV�IROORZV��

,Q� WKH� JXLGHOLQHV� IRU� SURMHFW� EDVHOLQH� VWXGLHV� GHYHORSHG� E\� WKH� $VVRFLDWLRQ� IRU�
6WUHQJWKHQLQJ�$JULFXOWXUDO�5HVHDUFK� LQ�(DVW� DQG�&HQWUDO�$IULFD� �$6$5(&$�� WKH� QHHG�
WR� KDYH� HYLGHQFH� RI� UHVXOWV� LQ� IDFLOLWDWLQJ� HYDOXDWLRQ� RI� SURJUDPV� RU� SURMHFWV� ZKLFK�
UHTXLUHV�D�FRPSDULVRQ�RI�WKH�VLWXDWLRQ�EHIRUH�WKH�VWDUW�RI�LPSOHPHQWDWLRQ�ZLWK�WKH�VLWXDWLRQ�
DIWHUZDUGV��DQG�FRQWURO�IRU�RWKHU�IDFWRUV�WKDW�PD\�LQ¿�XHQFH�WKH�FKDQJHV�WKDW�DUH�REVHUYHG�
GXULQJ�LPSOHPHQWDWLRQ�ZDV�UHFRJQL]HG���$FFRUGLQJ�WR�WKHP��EDVHOLQH�GDWD�WKHUHIRUH�LV�EDVLF�
LQIRUPDWLRQ�RQ�LQGLFDWRUV�JDWKHUHG�EHIRUH�D�SURJUDP�RU�SURMHFW�EHJLQV��7KLV�GDWD�LV�ODWHU�XVHG�
WR�SURYLGH�D�FRPSDULVRQ�IRU�DVVHVVLQJ�WKH�QHW�HIIHFW�RI�WKH�SURJUDP�RU�SURMHFW��$6$5(&$��
�������

,Q�WKH�JXLGHOLQHV�WR�FRQGXFWLQJ�EDVHOLQH�VWXGLHV�E\�)RUXP�IRU�:RPHQ�DQG�'HYHORSPHQW�
�)2.86��LW�LV�DUJXHG�WKDW��LQ�RUGHU�WR�VHH�LI�WKH�VLWXDWLRQ�KDV�LPSURYHG�DV�D�UHVXOW�RI�WKH�SURMHFW��
LW�LV�QHFHVVDU\�WR�NQRZ�WKH�EDVLF�IDFWV�DERXW�WKH�VLWXDWLRQ�SULRU�WR�SURMHFW�VWDUW��)2.86���������
$FFRUGLQJ�WR�WKHP��WKURXJK�D�EDVHOLQH�VWXG\��WKH�VLWXDWLRQ�WKDW�H[LVWV�SULRU�WR�WKH�SURMHFW�VWDUW�
LV�UHFRUGHG�DQG�WKLV�LV�FRPSDUHG�ZLWK�WKH�VLWXDWLRQ�DIWHU�FRQFOXVLRQ�RI�WKH�SURMHFW�RU�SURJUDP��
:LWKRXW� D� EDVHOLQH� VWXG\�� LW� LV� GLI¾�FXOW� WR� PHDVXUH� WKH� UHVXOWV� DIWHU� WKH� SURMHFW� KDV� EHHQ�
LPSOHPHQWHG��,Q�WKH�JXLGHERRN�RQ�EDVHOLQH�EDVLFV�SXEOLVKHG�E\�WKH�,QWHUQDWLRQDO�)HGHUDWLRQ�
RI�5HG�&URVV�DQG�5HG�&UHVFHQW�6RFLHWLHV��,)5&��EDVHOLQH�LV�GH¾�QHG�DV�WKH�PHDVXUHPHQW�RI�
NH\�FRQGLWLRQV��LQGLFDWRUV��EHIRUH�D�SURMHFW�EHJLQV��IURP�ZKLFK�FKDQJH�DQG�SURJUHVV�FDQ�EH�
DVVHVVHG��$FFRUGLQJ�WR�WKHP��EDVHOLQH�GDWD�SURYLGHV�D�KLVWRULFDO�SRLQW�RI�UHIHUHQFH�WR�LQIRUP�
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SURJUDP�SODQQLQJ�VXFK�DV�WDUJHW�VHWWLQJ��DQG�PRQLWRU�DV�ZHOO�DV�HYDOXDWH�FKDQJH�IRU�SURJUDP�
LPSOHPHQWDWLRQ�DQG�LPSDFW�DVVHVVPHQW��,)5&����������

$FFRUGLQJ�WR�$XVWUDOLDQ�$,'��D�EDVHOLQH�VWXG\�LV�RQH�WKDW�SURYLGHV�LQIRUPDWLRQ�UHTXLUHG�
WR�HQDEOH�UREXVW�FRQFOXVLRQV�WR�EH�HYHQWXDOO\�PDGH�DERXW�WKH�LPSDFW�RI�WKH�DFWLYLW\��$FFRUGLQJ�
WR�WKHP��D�EDVHOLQH�VWXG\�JDWKHUV�NH\�LQIRUPDWLRQ�HDUO\�LQ�DQ�DFWLYLW\�VR�WKDW�ODWHU�MXGJPHQWV�
FDQ�EH�PDGH�DERXW�WKH�TXDOLW\�DQG�GHYHORSPHQW�UHVXOWV�DFKLHYHG�RI�WKH�DFWLYLW\��$XVWUDOLDQ�
$,'���������,Q�WKH�JXLGHOLQHV�IRU�FRQGXFWLQJ�EDVHOLQH�VWXGLHV�IRU�&HQWHU�IRU�'LVHDVH�&RQWURO�
�&'&��EDVHOLQH�GDWD�LV�GH¾�QHG�DV�WKH�LQLWLDO�PHDVXUHPHQW�GDWD�FROOHFWHG�SULRU�WR�WKH�SURJUDP�
LQWHUYHQWLRQ��$FFRUGLQJ�WR�WKH�DXWKRUV��WKH�EDVHOLQH�VHUYHV�DV�D�SRLQW�RI�UHIHUHQFH�DQG�KHOSV�WR�
DVVHVV�WKH�HIIHFWV�RI�WKH�SURJUDP�DQG�FRPSDUHV�ZKDW�KDSSHQV�EHIRUH�DQG�DIWHU�WKH�SURJUDP�KDV�
EHHQ�LPSOHPHQWHG��&'&���������

$FFRUGLQJ�WR�WKH�86�*RYHUQPHQWµV�)HHG�IRU�WKH�)XWXUH�JOREDO�KXQJHU�DQG�)RRG�6HFXULW\�
,QLWLDWLYH�JXLGDQFH�RQ�EDVHOLQHV�D�EDVHOLQH�LV�WKH�¾�UVW�SLHFH�RI�GDWD�WKDW�VKRXOG�EH�FROOHFWHG�
IRU�D�SHUIRUPDQFH�LQGLFDWRU�WR�HVWDEOLVK�D�VSHFL¾�F�YDOXH�RU�YDOXHV�IRU�IXWXUH�GDWD�WR�PRQLWRU�
SHUIRUPDQFH��86$,'���������7KH�REMHFWLYH�RI�EDVHOLQH�GDWD�FROOHFWLRQ��DFFRUGLQJ�WR�WKHP��LV�
WR��HVWDEOLVK�WKH�VWDUWLQJ�SRLQW�IRU�LQGLFDWRUV��UHYHDO�WKH�QDWXUH��PDJQLWXGH�DQG�VHYHULW\�RI�D�
VLWXDWLRQ��DVFHUWDLQ�DSSURSULDWH�DPRXQWV�RI�LQWHUYHQWLRQ�WKDW�ZLOO�EH�UHTXLUHG��DQG�GHWHUPLQH�
RU�VHW�WDUJHWV��

:K\�EDVHOLQH�VWXGLHV"�

:LWKRXW�EDVHOLQH�GDWD��LW�FDQ�EH�YHU\�GLI¾�FXOW�WR�SODQ��PRQLWRU��DQG�HYDOXDWH�IXWXUH�SHUIRUPDQFH��
%DVHOLQH�GDWD�KHOSV�WR�VHW�DFKLHYDEOH�DQG�UHDOLVWLF�LQGLFDWRU�WDUJHWV�IRU�HDFK�OHYHO�RI�UHVXOWV�LQ�
D�SURMHFW�GHVLJQ��ORJ�IUDPH��DQG�WKHQ�GHWHUPLQH�DQG�DGMXVW�SURJUHVV�WRZDUGV�WKHVH�WDUJHWV�DQG�
WKHLU�UHVSHFWLYH�UHVXOWV��,)5&���������7KH�DXWKRUV�DOVR�RXWOLQH�RWKHU�UHDVRQV�IRU�FRQGXFWLQJ�
EDVHOLQH� VWXGLHV� LQFOXGLQJ�� WR� LQIRUP� SURMHFW� PDQDJHPHQW� GHFLVLRQ�PDNLQJ�� SURYLGLQJ� D�
UHIHUHQFH�SRLQW�WR�GHWHUPLQH�SURJUHVV�DQG�DGMXVW�SURMHFW�LPSOHPHQWDWLRQ�WR�EHVW�VHUYH�SHRSOH�
LQ�QHHG��WR�DVVHVV�PHDVXUDELOLW\�RI�WKH�VHOHFWHG�LQGLFDWRUV�DQG�¾�QH�WXQH�WKH�V\VWHPV�IRU�IXWXUH�
PHDVXUHPHQW�� DQG� WR� XSKROG� DFFRXQWDELOLW\�� LQIRUPLQJ� LPSDFW� HYDOXDWLRQ� WR� FRPSDUH� DQG�
PHDVXUH�ZKDW�GLIIHUHQFH�WKH�SURMHFW�LV�PDNLQJ��

2WKHU� UHDVRQV� DUH�� WR� SURPRWH� VWDNHKROGHU� SDUWLFLSDWLRQ�� SURYLGLQJ� D� FDWDO\VW� IRU�
GLVFXVVLRQ� DQG� PRWLYDWLRQ� DPRQJ� FRPPXQLW\� PHPEHUV� DQG� SURMHFW� SDUWQHUV� RQ� WKH� PRVW�
DSSURSULDWH�PHDQV�RI�DFWLRQ��WR�VKDSH�H[SHFWDWLRQV�DQG�FRPPXQLFDWLRQ�VWUDWHJLHV�E\�DVVLVWLQJ��
VKDUSHQLQJ�FRPPXQLFDWLRQ�REMHFWLYHV�DQG�IRFXVLQJ�FRQWHQW�RI�PHGLD�PDWHULDOV��WR�FRQYLQFH�
DQG� SURYLGH� MXVWL¾�FDWLRQ� WR� SROLF\�PDNHUV� DQG� GRQRUV� IRU� D� SURMHFW� LQWHUYHQWLRQ�� DQG� WR�
VXSSRUW�UHVRXUFH�PRELOL]DWLRQ�IRU�DQG�FHOHEUDWLRQ�RI�DFFRPSOLVKHG�SURMHFW�UHVXOWV�FRPSDUHG�
WR�EDVHOLQH�FRQGLWLRQV��,I�FRQGXFWHG�SURSHUO\��EDVHOLQH�UHVXOWV�FDQ�EH�JHQHUDOL]HG�DQG�XVHG�WR�
LQIRUP�VHUYLFH�GHOLYHU\�IRU�FRPPXQLWLHV�ZLWK�VLPLODU�FKDUDFWHULVWLFV��

,)5&��������FOHDUO\�LGHQWL¾�HG�WZR�VWDJHV�ZKHQ�D�EDVHOLQH�FDQ�EH�FRQGXFWHG�DQG�WKHVH�
DUH��EHIRUH�WKH�SURMHFW�VWDUWV�DQG�DIWHU�WKH�SURMHFW�LV�ODXQFKHG��$FFRUGLQJ�WR�WKHP��D�EDVHOLQH�
LGHDOO\�VKRXOG�EH�FRQGXFWHG�DIWHU�WKH�LQLWLDO�QHHGV�DVVHVVPHQW�DQG�SURMHFW�GHVLJQ�EXW�SULRU�WR�
WKH�VWDUW�RI�WKH�SURMHFW��7KLV�HQDEOHV�WKH�SURMHFW�WHDP�WR�DVVHVV�SUH�SURMHFW�FRQGLWLRQV�DQG�VHW�
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VSHFL¾�F�WDUJHWV�IRU�WKH�LQGLFDWRUV�LGHQWL¾�HG�WR�PHDVXUH�WKH�UHVXOWV��7KH\��KRZHYHU��DUJXHG�WKDW�
LQ�H[FHSWLRQDO�FDVHV��EDVHOLQH�GDWD�PLJKW�EH�UHTXLUHG�WR�LQIRUP�SURMHFW�GHYHORSPHQW�DFFRUGLQJ�
WR�GRQRU�UHTXLUHPHQWV�WR�IDFLOLWDWH�LQYHVWPHQW�GHFLVLRQ�PDNLQJ��,Q�WKLV�FDVH�WKH�EDVHOLQH�FDQ�
EH�FRQGXFWHG�HYHQ�EHIRUH�SURMHFW�GHVLJQ��

7KH�RWKHU�VWDJH�LV�DIWHU�SURMHFW�VWDUW��'HVSLWH�WKH�IDFW�WKDW�D�SUH�SURMHFW�EDVHOLQH�VWXG\�LV�
LGHDO��LW�PLJKW�QRW�KDYH�EHHQ�SRVVLEOH�WR�FRQGXFW�WKH�EDVHOLQH�VWXG\�EHIRUH�WKH�SURMHFW�VWDUWV��
IRU�H[DPSOH��LQ�HPHUJHQF\�RSHUDWLRQV�LPSOHPHQWHUV�PLJKW�EH�IRUFHG�WR�GHOLYHU�SURMHFW�VHUYLFHV�
SULRU�WR�FRQGXFWLQJ�D�UHOLDEOH�EDVHOLQH��,Q�WKLV�FDVH��EDVHOLQH�GDWD�FDQ�EH�FROOHFWHG�D�IHZ�ZHHNV�
RU�PRQWKV�DIWHU�WKH�SURMHFW�RSHUDWLRQV�KDYH�DOUHDG\�VWDUWHG��$W�WKH�VDPH�WLPH��EHFDXVH�WKH�DZDUG�
SURFHVV�RIWHQ�GRHV�QRW�LPPHGLDWHO\�¾�QG�VWDII�DQG�RWKHUV�LQ�SODFH��LW�WDNHV�WLPH�IRU�WKH�WHDP�WR�
IRUP��7KH�WLPH�ODJ�EHWZHHQ�GHOLYHU\�RI�SURMHFW�DFWLYLWLHV�DQG�EDVHOLQH�VWXG\��KRZHYHU��QHHG�
QRW�WR�EH�ELJ��2WKHUZLVH��PRUH�OLNHO\�D�ELJ�WLPH�ODJ�PD\�KDYH�D�PHDVXUDEOH�HIIHFW�RQ�LQGLFDWRUV�
OHDGLQJ�WR�XQGHU�HVWLPDWLRQ��VLQFH�LPSOHPHQWDWLRQ�ZRXOG�KDYH�QDUURZHG�WKH�SHUIRUPDQFH�JDS��
3ODQQLQJ�IRU�D�EDVHOLQH�VWXG\�

7KH� 86*� )HHG� IRU� WKH� )XWXUH� SURJUDP� DQG� ,)5&� KDYH� HODERUDWH� DSSURDFKHV� RQ�
KRZ� WR� HIIHFWLYHO\� SODQ� D� EDVHOLQH� VWXG\�� 3UDFWLWLRQHUV� FRXOG� DGRSW� DQ\� RI� WKHVH� RU� D�
FRPELQDWLRQ�RI�WKHVH�DSSURDFKHV�LQ�SODQQLQJ�HIIHFWLYHO\�WKHLU�EDVHOLQH�VWXGLHV��7KH�86*�
)HHG�IRU�WKH�)XWXUH�SURJUDP�SURYLGHV�VHYHUDO�SULQFLSOHV�WKDW�VKRXOG�JXLGH�EDVHOLQH�GDWD�
FROOHFWLRQ��DQDO\VLV�DQG�XWLOL]DWLRQ��7KHVH� LQFOXGH��JRRG�SODQQLQJ�� L�H��XSIURQW�SODQQLQJ�
ZKLFK�LQFOXGHV�LGHQWLI\LQJ�ZKR�FROOHFWV�ZKDW�GDWD�DQG�ZKHQ�IRU�WKH�EDVHOLQH��H[SORULQJ�D�
YDULHW\�RI�GDWD�VRXUFHV��L�H��WULDQJXODWLRQ�RI�GDWD�VRXUFHV�HQKDQFHV�WKH�TXDOLW\�RI�EDVHOLQH�
GDWD� DQG� WKHUHIRUH� SULPDU\� DQG� VHFRQGDU\� VRXUFHV�� GDWDEDVH� LQIRUPDWLRQ� IURP�QDWLRQDO�
DQG� LQWHUQDWLRQDO� VRXUFHV��1*2V�DQG�HDUOLHU� VWXGLHV�QHHG� WR�EH�H[SORUHG�� DQG�HQVXULQJ�
DSSURSULDWH�GLVDJJUHJDWLRQ�RI�GDWD��L�H��GLVDJJUHJDWHG�E\�VH[��JHQGHU��DQG�RWKHU�UHOHYDQW�
JURXSV�WKDW�DUH�HVVHQWLDO�IRU�WUDFNLQJ�SURJUHVV�RI�DFWLYLWLHV�DQG�LQWHUYHQWLRQV��

7KH� RWKHU� SULQFLSOHV� DUH�� TXDOLW\� DVVXUDQFH� L�H�� EDVHOLQH� GDWD� QHHGV� WR� EH� FROOHFWHG��
DQDO\]HG��DQG�UHSRUWHG�HQVXULQJ�GDWD�TXDOLW\�VWDQGDUGV��YDOLGLW\��UHOLDELOLW\��DFFXUDF\��UHOHYDQFH�
HWF��� DQG� IHHGEDFN�DQG� OHDUQLQJ�� L�H�� EDVHOLQH� LQIRUPDWLRQ�FROOHFWLRQ�QHHGV� WR�EH�YLHZHG�DV�
FULWLFDO�IRU�NQRZOHGJH�PDQDJHPHQW��VKDULQJ�DQG�OHDUQLQJ�VR�DV�WR�HQVXUH�SURSHU�XWLOL]DWLRQ��

,)5&�RQ�WKH�RWKHU�KDQG�RXWOLQHV�VHYHUDO�VWHSV�LQ�SODQQLQJ�D�EDVHOLQH�VXUYH\�LQFOXGLQJ��
)LUVW�LV�LGHQWLI\LQJ�WKH�SXUSRVH�DQG�VFRSH�RI�WKH�EDVHOLQH�VWXG\�ZKLFK�LQYROYHV�GHWHUPLQLQJ�
WKH�UDWLRQDOH�IRU�WKH�VWXG\��LGHQWLI\LQJ�NH\�VWDNHKROGHUV�DQG�WKHLU�LQIRUPDWLRQ�QHHGV��WLPLQJ�RI�
WKH�VWXG\��GHFLGLQJ�RQ�WKH�JHRJUDSKLFDO�DQG�GHPRJUDSKLF�VFRSH��PDNLQJ�FULWLFDO�DVVXPSWLRQV��
DQG�ORRNLQJ�DW�WKH�DYDLODEOH�UHVRXUFHV�IRU�WKH�VWXG\��7KLV�VWHS�FDQ�EH�YHU\�XVHIXO�LQ�GHYHORSLQJ�
7HUPV�RI�5HIHUHQFH��725V��IRU�WKH�EDVHOLQH�VWXG\��7KH�RWKHU�VWHS�LV�SODQQLQJ�IRU�GDWD�FROOHFWLRQ�
�PHWKRGRORJ\�� DQG� PDQDJHPHQW� ZKLFK� LQYROYHV� LGHQWLI\LQJ� WKH� EDVHOLQH� LQGLFDWRUV� DQG�
DVVXPSWLRQV�IURP�WKH�SURMHFW�ORJ�IUDPH��GHFLGLQJ�RQ�WKH�NLQG�RI�GDWD�WR�FROOHFW�RQ�WKH�VHOHFWHG�
LQGLFDWRUV� DV�ZHOO� DV� WKH� VRXUFHV� RI� WKDW� GDWD�� ,W� DOVR� LQYROYHV� GHFLGLQJ� RQ� GDWD� FROOHFWLRQ�
PHWKRGV�DQG�KRZ�WKH�PHWKRGV�DQG�VRXUFHV�ZLOO�EH�WULDQJXODWHG��$W�WKLV�VWDJH��WKH�HYDOXDWRU�
QHHGV�DOVR�WR�GHWHUPLQH�WKH�VDPSOLQJ�VWUDWHJ\��SUHSDUH�DQG�SLORW�GDWD�FROOHFWLRQ�WRROV��FRPH�XS�
ZLWK�D�GDWD�PDQDJHPHQW�SODQ�DQG�KRZ�GDWD�ZLOO�EH�GLVDJJUHJDWHG��7KH�WHDP�IRU�GDWD�FROOHFWLRQ�
DQG�WKH�HQWLUH�GDWD�FROOHFWLRQ�SURFHVV�KDV�WR�EH�GHWHUPLQHG��



7KH�8JDQGDQ�-RXUQDO�2I�0DQDJHPHQW�$QG�3XEOLF�3ROLF\�6WXGLHV

7KH� RWKHU� VWHSV� DUH�� 3ODQQLQJ� IRU� GDWD� DQDO\VLV� WKDW� LQYROYHV� LGHQWLI\LQJ� WKH� SXUSRVH�
IRU� DQDO\VLV�� GHFLGLQJ� RQ� GDWD� DQDO\VLV� PHWKRGV�� PDQDJHPHQW� SURFHVV� DQG� WHFKQRORJ\� DV�
ZHOO�DV�WRROV��7KH�HYDOXDWRU�QHHGV�WR�KDYH�D�FOHDU�SODQ�IRU�GDWD�DQDO\VLV�WDNLQJ�LQWR�DFFRXQW�
WKH� SXUSRVH�� WLPLQJ�� PHWKRGV�� DQG� SHRSOH� UHVSRQVLEOH� IRU� GDWD� DQDO\VLV�� DQG� SODQQLQJ� IRU�
LQIRUPDWLRQ�UHSRUWLQJ�DQG�XWLOL]DWLRQ�ZKLFK�LV�D�YHU\�FULWLFDO�VWHS�LQ�EDVHOLQH�VWXG\�SODQQLQJ��
EHFDXVH�UHSRUWLQJ�RI�GDWD�GHWHUPLQHV�KRZ�GDWD�ZLOO�EH�XWLOL]HG�WR�LQIRUP�DQG�PRWLYDWH�SURMHFW�
LPSOHPHQWDWLRQ�DQG�ODWHU�PHDVXUHPHQW�RI�SURMHFW�SURJUHVV�DV�ZHOO�DV�DFKLHYHPHQW�RI�UHVXOWV��

5HSRUWLQJ� EDVHOLQH� GDWD� FDQ� WDNH� VHYHUDO� IRUPV�� L�H��ZULWWHQ� UHSRUWV�� RUDO� SUHVHQWDWLRQ�
RI�¾�QGLQJV��HIIHFWLYH�EHQH¾�FLDU\�FRPPXQLFDWLRQ��DXGLR�YLVXDO�SUHVHQWDWLRQV��HWF��7KH�IRUPDW�
DQG�FRQWHQW�KDYH�WR�EH�VSHFL¾�F�DQG�DSSURSULDWH�IRU�WKH�SDUWLFXODU�DXGLHQFH��$W�WKLV�VWDJH��WKH�
HYDOXDWRU�QHHGV�WR�KDYH�D�FRPSUHKHQVLYH�GLVVHPLQDWLRQ�SODQ��VLQFH�WKH�GLVVHPLQDWLRQ�VWUDWHJ\�
ZLOO�GHWHUPLQH� OHYHOV�RI�DZDUHQHVV�DQG�JHQHUDWH� IXUWKHU�GLVFXVVLRQV�DQG�IHHGEDFN�IURP�WKH�
VWDNHKROGHUV��

7KH�ODVW�VWHS�LQ�WKH�,)5&�DSSURDFK�LV�SODQQLQJ�IRU�KXPDQ�UHVRXUFHV�DQG�FDSDFLW\�EXLOGLQJ��
7KH�TXDOLW\�RI�EDVHOLQH�GDWD�GHSHQGV�RQ�WKH�FRPSHWHQFH�DQG�FRPPLWPHQW�RI�WKH�WHDP�GRLQJ�
GDWD� FROOHFWLRQ�� DQDO\VLV�� DQG� UHSRUWLQJ�� ,W� LV� LPSRUWDQW� WR�KDYH� D� FRPPLWWHG� WHDP�ZLWK� WKH�
UHTXLUHG�FDSDFLW\�WR�FRQGXFW�WKH�VWXG\��

6WUDWHJLHV�IRU�FROOHFWLQJ�EDVHOLQH�GDWD�

&ROOHFWLQJ�EDVHOLQH�GDWD�FDQ�EH�GRQH�XVLQJ�VHYHUDO�VWUDWHJLHV�DQG�LQ�WKLV�VHFWLRQ��ZH�SUHVHQW�
VRPH�RI�WKH�FRPPRQ�VWUDWHJLHV�WKDW�SUDFWLWLRQHUV�KDYH�XVHG�LQ�WKHLU�SURJUDPV�FDVWLQJ�D�FULWLFDO�
H\H� RQ� HDFK� RI� WKHP�� %DPEHUJHU� ������� LGHQWL¾�HG� VHYHUDO� VWUDWHJLHV� IRU� HVWLPDWLQJ� LQLWLDO�
FRQGLWLRQV�RI�SURJUDPV�RU�SURMHFWV��+H�SURSRVHG�WKH�WHFKQLTXHV�RXWOLQHG�EHORZ��

)LUVW�LV�WKH�GRFXPHQW�UHYLHZ�ZKLFK�ORRNV�DW�H[LVWLQJ�GDWD�DV�NH\�VRXUFHV�RI�EDVHOLQH�GDWD�
RQ� EHQH¾�FLDU\� SRSXODWLRQ� EHIRUH� WKH� LQWHUYHQWLRQ� EHJLQV��0RVW� RIWHQ�� GDWD� RQ� SRSXODWLRQV��
DJULFXOWXUH��LQGXVWU\��HGXFDWLRQ��HQYLURQPHQW��KHDOWK��GHPRJUDSK\�HWF���PD\�EH�DYDLODEOH�IURP�
QDWLRQDO�DQG�IRUHLJQ�JRYHUQPHQWV��1*2V��DQG�SULYDWH�RUJDQL]DWLRQV��&RXQWULHV�RIWHQ�FROOHFW�
WKLV� GDWD� WKURXJK� SRSXODWLRQ� FHQVXVHV�� SHULRGLF� KRXVHKROG� VWXGLHV�� SHUIRUPDQFH� UHYLHZV��
VSHFLDO�HYDOXDWLRQ�VWXGLHV��DQG�DFDGHPLF�UHVHDUFK�VWXGLHV�E\�XQLYHUVLWLHV��$OO�WKHVH�DUH�VRXUFHV�
RI�GDWD� WKDW�FDQ�EH�KHOSIXO� LQ�SURYLGLQJ�EDVHOLQH�GDWD� IRU�SURJUDPV�DQG�SURMHFWV��+RZHYHU��
RQH�QHHGV� WR�EH�H[WUD�FDUHIXO� DERXW� VHFRQGDU\�GDWD�� HVSHFLDOO\�ZLWK� UHVSHFW� WR�YDOLGLW\�DQG�
UHOLDELOLW\�RI� WKHVH� VRXUFHV�� ,VVXHV�RI� VDPSOLQJ� DQG�QRQ�VDPSOLQJ� HUURUV��PHDVXUHPHQW� DQG�
DQDO\VLV� HUURUV�� ODFN� RI� FRPSOHWHQHVV� RI� GDWD� DQG� ODFN� RI� GDWD� TXDOLW\� VWDQGDUGV� HWF�� FRXOG�
FRPSURPLVH�WKH�TXDOLW\�RI�\RXU�EDVHOLQH�LQIRUPDWLRQ��

$QRWKHU�FRPPRQO\�XVHG�VWUDWHJ\�IRU�FROOHFWLQJ�EDVHOLQH�GDWD�LV�WKH�TXHVWLRQQDLUH�VXUYH\�
PHWKRG��7KH�VXUYH\�PHWKRG�SURYLGHV�TXDQWLWDWLYH�RU�QXPHULFDO�GHVFULSWLRQ�RI�WUHQGV��DWWLWXGHV�
RU�RSLQLRQV�RI�D�SRSXODWLRQ�E\�VWXG\LQJ�D�VDPSOH�RI�WKDW�SRSXODWLRQ��)URP�WKH�VDPSOH�UHVXOWV��
WKH� UHVHDUFKHU� JHQHUDOL]HV� RU� PDNHV� FODLPV� DERXW� WKH� SRSXODWLRQ�&UHVZHOO�� ������� 7KLV�
VWUDWHJ\�ZLOO�RIWHQ�LQYROYH�GHYHORSLQJ�D�FRPSUHKHQVLYH�WRRO�ZLWK�VHYHUDO�TXHVWLRQV�FRYHULQJ�
DOO�WKH�LVVXHV�WKDW�WKH�HYDOXDWRU�ZRXOG�ZDQW�WR�FROOHFW�GDWD�RQ��7KH�WRRO�LV�WKHQ�DGPLQLVWHUHG�
WR�D�VDPSOH�RI�UHVSRQGHQWV�HLWKHU�XVLQJ�DQ�LQWHUYLHZHU�RU�VHOI�DGPLQLVWHUHG��7KLV�VWUDWHJ\�LV�
FDSDEOH�RI�FROOHFWLQJ�GDWD�DFURVV�VHYHUDO�LVVXHV�WKRXJK�QRW�LQ�GHSWK��
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7KH�RWKHU�VWUDWHJ\�LV�WKH�XVH�RI�DGPLQLVWUDWLYH�GDWD�IURP�WKH�LQWHUYHQWLRQ��7KH�PRQLWRULQJ�
V\VWHP�LQ�DQ�RUJDQL]DWLRQ�FROOHFWV�URXWLQH�SHUIRUPDQFH�DQG�DGPLQLVWUDWLYH�GDWD�RQ�LQWHUYHQWLRQV�
WKDW� FRXOG� EH� XVHG� WR� HVWLPDWH� EDVHOLQH� FRQGLWLRQV� IRU� WKH� WDUJHW� SRSXODWLRQ�� 3ODQQLQJ� DQG�
IHDVLELOLW\� VWXGLHV�� PRQLWRULQJ� UHSRUWV� DQG� DGPLQLVWUDWLYH� UHFRUGV� FDQ� EH� YHU\� XVHIXO� LQ�
SURYLGLQJ�EDVHOLQH�GDWD��$JDLQ��LW� LV�LPSRUWDQW�WR�EH�FDUHIXO�ZKHQ�XVLQJ�DGPLQLVWUDWLYH�GDWD�
VLQFH�LW�LV�QHYHU�DYDLODEOH�LQ�D�ULJKW�IRUPDW�IRU�DQDO\VLV�DQG�WKHUHIRUH�PDQ\�QRW�EH�XVHIXO�IRU�
EDVHOLQH�LQ�VRPH�FDVHV��

$QRWKHU�VWUDWHJ\�WKDW�KDV�EHHQ�XVHG�LQ�SUDFWLFH�LV�WKH�XVH�RI�WKH�UHFDOO��7KLV�WHFKQLTXH�
LQYROYHV� DVNLQJ� LQGLYLGXDOV� RU� JURXSV� WR� SURYLGH� LQIRUPDWLRQ� DERXW� WKHLU� VRFLR�HFRQRPLF�
FRQGLWLRQV�RI�WKHLU�FRPPXQLW\�DW�D�SDUWLFXODU�SRLQW�LQ�WLPH��7KH�WHFKQLTXH�KDV�EHHQ�XVHG�LQ�
SRYHUW\�DQDO\VLV��GHPRJUDSK\��DQG�LQFRPH�H[SHQGLWXUH�VWXGLHV�WR�FROOHFW�LQIRUPDWLRQ�RQ�
EHKDYLRU� RU� HFRQRPLF� VWDWXV�� 5HFDOOV� FDQ� DOVR� EH� XVHG� WR� HVWLPDWH� FKDQJHV� LQ�ZHOIDUH�
FRQGLWLRQV� RI� KRXVHKROGV��/LNH� DQ\�RWKHU� TXDOLWDWLYH�PHWKRG�� UHFDOOV� DUH� VXVFHSWLEOH� WR�
ELDV�GXH�WR�PHPRU\�RU�GLVWRUWLRQ��2IWHQ�XQLQWHQWLRQDO�GLVWRUWLRQ�PD\�RFFXU�ZKHQ�SHRSOH�
URPDQWLFL]H�WKH�SDVW�RU�LQWHQWLRQDO�GLVWRUWLRQ�ZKHUH�UHVSRQGHQWV�DGMXVW�WKHLU�UHVSRQVHV�WR�
ZKDW�WKH\�WKLQN�WKH�UHVHDUFKHU�ZDQWV�WR�KHDU��7KLV�WKHUHIRUH�PHDQV�WKDW�LI�RQH�FKRRVHV�WR�
XVH�D�UHFDOO��RQH�KDV�WR�EH�H[WUD�FDUHIXO�JLYHQ�WKH�DERYH�ZHDNQHVVHV�RI�WKH�VWUDWHJ\��

7KH�RWKHU�FRPPRQ�VWUDWHJ\�XVHG�LQ�FROOHFWLQJ�EDVHOLQH�GDWD�LV�WKH�NH\�LQIRUPDQW�LQWHUYLHZV��
7KH� VWUDWHJ\� LQYROYHV� LQWHUYLHZLQJ� NH\� LQIRUPDQWV� RU� NQRZOHGJHDEOH� DQG� H[SHULHQFHG�
LQGLYLGXDOV�LQ�UHODWLRQ�WR�D�SDUWLFXODU�FRQGLWLRQ�RU�LVVXH�RI�LQWHUHVW��.H\�LQIRUPDQWV�FDQ�SURYLGH�
IDFWXDO�LQIRUPDWLRQ�EXW�DOVR�SDUWLFXODU�SRLQW�RI�YLHZ�DERXW�DQ�LVVXH��8VXDOO\�LW�LV�DGYLVDEOH�WR�
VHOHFW�NH\�LQIRUPDQWV�ZLWK�GLIIHULQJ�SHUVSHFWLYHV�WR�HQKDQFH�ULFKQHVV�LQ�WKH�GDWD��7KLV�VWUDWHJ\�
FDQ�EH�XVHG�RQ�DQ�LQGLYLGXDO�RU�JURXS�RI�UHVSRQGHQWV��,Q�FDVH�RI�JURXSV��LQWHUYLHZV�FDQ�EH�
FRQGXFWHG�WR�REWDLQ�LQIRUPDWLRQ�RQ�VRFLR�HFRQRPLF�FKDUDFWHULVWLFV��DWWLWXGHV��DQG�EHKDYLRUV�
RI�JURXSV�WKDW�VKDUH�FRPPRQ�H[SHULHQFHV��7KH�JURXSV�XVXDOO\�DUH�PDGH�RI������PHPEHUV�SHU�
JURXS�DQG� WKH\�KDYH� WR�EH�PXWXDOO\�H[FOXVLYH�� ,I�SURSHUO\�FRQGXFWHG��JURXS� LQWHUYLHZV�DUH�
YHU\�ULFK�LQ�GDWD�DQG�WKH\�DUH�HFRQRPLFDO�DQG�IDVW�LQ�FROOHFWLQJ�EDVHOLQH�GDWD��

3DUWLFLSDWRU\�DVVHVVPHQW�WHFKQLTXHV�\HW�DQRWKHU�VWUDWHJ\�WKDW�LV�XVHG�LQ�FROOHFWLQJ�EDVHOLQH�
GDWD��7KLV�WHFKQLTXH�RU�PHWKRG�SURPRWHV�SDUWLFLSDWLRQ�RI�FRPPXQLWLHV�DQG�RWKHU�VWDNHKROGHUV�
LQ�UHSRUWLQJ�DERXW�WKHLU�FRQGLWLRQV��SUREOHPV��DQG�FKDQJHV�RYHU�WLPH��7KH�FRPPXQLW\�JURXSV�
RIWHQ�DUH�HQJDJHG�LQ�SURYLGLQJ�IHHGEDFN�RQ�WKHLU�H[SHULHQFHV�DQG�HVWLPDWHV�RI�NH\�YDULDEOHV�
OLNH�TXDOLW\�RI�VHUYLFHV��DFFHVV��DQG�WLPHOLQHVV�LQ�VHUYLFH�GHOLYHU\�HWF��7KLV�WHFKQLTXH�KDV�EHHQ�
ZLGHO\�XVHG�LQ�SRRU�UXUDO�DQG�XUEDQ�UHODWHG�LQWHUYHQWLRQV�ZKHUH�FRPPXQLWLHV�DUH�FKDUDFWHUL]HG�
E\� ORZ� OHYHOV� RI� OLWHUDF\� RU� RWKHU� GLI¾�FXOWLHV�� (YDOXDWRUV� FDQ� XVH� FRPPXQLW\� PDSSLQJ��
FKDUWV�� WDEOHV�� WLPHOLQHV�� DQG� WUHQG�DQDO\VLV�DV�ZHOO� DV� WUDQVHFW�ZDONV� LQ�FROOHFWLQJ�EDVHOLQH�
GDWD��3DUWLFLSDWRU\�DVVHVVPHQW� WHFKQLTXHV�DUH�DVVRFLDWHG�ZLWK�VHYHUDO�DGYDQWDJHV� LQFOXGLQJ��
SURYLGLQJ� RSSRUWXQLWLHV� WR� UHVSRQGHQWV� WR� H[SUHVV� WKHPVHOYHV� IUHHO\�� DELOLW\� WR� JHQHUDWH�
FRQVHQVXV�� FRVW�HIIHFWLYHQHVV� LQ� GDWD� FROOHFWLRQ� DQG� DQDO\VLV�� DV�ZHOO� DV� FUHDWLQJ� V\QHUJLHV�
DPRQJ�SDUWLFLSDWLQJ�JURXSV��7KH�GUDZEDFNV�DUH�WKDW�D�IHZ�HOLWHV�RU�LQ¿�XHQWLDO�PHPEHUV�PD\�
GRPLQDWH�WKH�JURXS��WKHUH�PD\�EH�IDFLOLWDWRU�ELDV��HWF��
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$SSOLFDELOLW\�RI�EDVHOLQHV�LQ�0RQLWRULQJ�DQG�(YDOXDWLRQ�

%DVHOLQH�HYDOXDWLRQV�KDYH�EHHQ�XVHG�LQ�PDQ\�SURJUDPV�DQG�SURMHFWV�WR�KHOS�LQ�SURJUDP�GHVLJQ�
EXW�DOVR�DV�D�EDVLV�IRU�PHDVXULQJ�SURJUDP�RXWFRPHV�DQG�LPSDFWV��,Q�PDQ\�RUJDQL]DWLRQV�DQG�
DJHQFLHV��EDVHOLQH�HYDOXDWLRQV�DUH�D�UHTXLUHPHQW�E\�WKH�GRQRU�DQG�WKHUHIRUH�SDUW�DQG�SDUFHO�RI�
FRPSOLDQFH�WR�WKH�GRQRU�UHTXLUHPHQWV��/LWHUDWXUH�SURYLGHV�VHYHUDO�H[DPSOHV�RI�SURJUDPV�DQG�
VHFWRUV�ZKHUH�EDVHOLQH�HYDOXDWLRQV�KDYH�EHHQ�DSSOLHG��7KH�UHVHDUFKHUV�ORRN�RQ�D�IHZ��

(GXFDWLRQ�SURJUDPV�

+HUH�UHVHDUFKHUV�FLWH�WKH�EDVHOLQH�VWXG\�RQ�EDVLF�HGXFDWLRQ�LQ�WKH�5HSXEOLF�RI�0ROGRYD�IURP�WKH�
SHUVSHFWLYH�RI�FKLOG�IULHQGO\�VFKRROV�LQ�������7KLV�EDVHOLQH�VWXG\�DLPHG�DW�HYDOXDWLQJ�SULPDU\�
DQG�VHFRQGDU\�VFKRRO�HGXFDWLRQ�LQ�WKH�5HSXEOLF�RI�0ROGRYD�LQ�WHUPV�RI�WKH�¾�YH�GLPHQVLRQV�
RI�FKLOG�IULHQGO\�VFKRROV�DQG�IDFLOLWDWHG�IRUPXODWLRQ�RI�UHFRPPHQGDWLRQV�IRU�SRWHQWLDO�SXEOLF�
SROLFLHV� LQ� WKH�DUHD�RI�HGXFDWLRQ��RULHQWHG� WRZDUGV�SURPRWLQJ�DQG�H[SDQGLQJ�FKLOG�IULHQGO\�
VFKRROV� LQ� WKH�FRXQWU\�%DUEDURVLH��*UHPDOVFKLH��	�-LJDX���������7KLV� LPSOLHV� WKDW�EDVHOLQH�
GDWD�IURP�WKLV�VWXG\�ZDV�YHU\�KHOSIXO�LQ�FRPLQJ�XS�ZLWK�HIIHFWLYH�SROLFLHV�DQG�LQWHUYHQWLRQV�
WKDW�ZRXOG�SURPRWH�FKLOG�IULHQGO\�VFKRROV�LQ�WKDW�FRXQWU\��

$QRWKHU�H[DPSOH�RI�D�SURJUDP�LQ�WKH�HGXFDWLRQ�VHFWRU�ZKHUH�EDVHOLQH�VWXGLHV�KDYH�EHHQ�
XWLOL]HG� WR� LQIRUP� SURJUDP�PDQDJHPHQW� LQFOXGLQJ�0	(� LV�$FWLRQ�$,'µV�$FWLRQ�&KLOGUHQ�
5LJKWV� LQ� (GXFDWLRQ� �$&5(�� SURJUDP�� ,Q� WKLV� FDVH�� D� EDVHOLQH� VWXG\� ZDV� XQGHUWDNHQ� LQ�
.DODQJDOD�DQG�1HEEL�GLVWULFWV�RI�8JDQGD�WR�LQIRUP�WKHLU�´HPSRZHULQJ�JLUOV�WR�VD\�QR�WR�HDUO\�
PDUULDJH� LQLWLDWLYHµ��7KH� UHVXOWV� VKRZHG� WKDW� WKHUH�ZDV�SURJUHVVLYH�GHFOLQH� LQ�HQUROPHQW� LQ�
XSSHU�FODVVHV�HVSHFLDOO\�IRU�JLUOV�OHDGLQJ�WR�ORZ�FRPSOHWLRQ�UDWH�DQG�WKH�PDMRU�FDXVH�ZDV�HDUO\�
PDUULDJHV��%DVHG�RQ�WKHVH�¾�QGLQJV��WKH�$&5(�SURMHFW�WHDP�GHYHORSHG�LQWHUYHQWLRQV�WR�WDFNOH�
GLVFULPLQDWLRQ�DJDLQVW�JLUOV�DQG�SURPRWH�WKHLU�ULJKW�WR�HGXFDWLRQ�WKURXJK�VXSSRUWLQJ�VFKRRO�
EDVHG�FOXEV�IRU�FKLOGUHQ�LQ�VHYHUDO�VFKRROV��$FWLRQ$LG�,QWHUQDWLRQDO���������

*RYHUQDQFH�DQG�1DWLRQDO�'HYHORSPHQW�3ODQQLQJ�

,Q�WKLV�VHFWRU��ZH�FLWH�WKH�8JDQGD�1DWLRQDO�*RYHUQDQFH�%DVHOLQH�6XUYH\��81*%6��XQGHUWDNHQ�
E\� WKH�8JDQGD�%XUHDX� RI� 6WDWLVWLFV� LQ� SDUWQHUVKLS�ZLWK�0DNHUHUH�8QLYHUVLW\��ZLWK� VXSSRUW�
IURP�81'3�8JDQGD�WR�LOOXVWUDWH� WKH�DSSOLFDELOLW\�RI�EDVHOLQH�GDWD�LQ�SURJUDP�PDQDJHPHQW�
LQFOXGLQJ�0	(��7KH�VWXG\�DLPHG�DW�JHQHUDWLQJ�EDVHOLQH�GDWD�RQ�JRYHUQDQFH�LQGLFDWRUV�ZLWKLQ�
VHYHUDO� WKHPHV� OLNH��KXPDQ�ULJKWV��DFFHVV� WR� MXVWLFH��DFFHVV� WR� LQIRUPDWLRQ��GHPRFUDF\�DQG�
GHFHQWUDOL]DWLRQ��SROLWLFDO� UHSUHVHQWDWLRQ� DQG�SDUWLFLSDWLRQ�� WUDQVSDUHQF\�DQG�DFFRXQWDELOLW\��
7KH�¾�QGLQJV�RI�WKLV�EDVHOLQH�VWXG\�ZHUH�YHU\�KDQG\�LQ�LQIRUPLQJ�WKH�GHYHORSPHQW�RI�LQGLFDWRUV�
RQ�JRYHUQDQFH�LQ�WKH�1DWLRQDO�'HYHORSPHQW�3ODQ�,,�DQG�FRQVHTXHQWO\�ZRXOG�LQIRUP�WKH�UHYLHZ�
RI�WKH�VDPH�SODQ��8%26���������

+HDOWK�SURJUDPV�

,Q� WKH� KHDOWK� VHFWRU�� WKH� UHVHDUFKHUV� UHIHU� WR� WKH� EDVHOLQH� VXUYH\� IRU� WKH�6FKRRO�+HDOWK�
DQG� 1XWULWLRQ� SURMHFW� LQ� /XZHHUR� DQG� 1DNDVHNH� GLVWULFWV� E\� WKH� 8JDQGD� 3URJUDP� IRU�
+XPDQ�DQG�+ROLVWLF�'HYHORSPHQW��$V�SDUW�RI�0RQLWRULQJ�DQG�(YDOXDWLRQ�� WKLV�EDVHOLQH�
VXUYH\�ZDV�DLPHG�DW�GHWHUPLQLQJ�FXUUHQW�LQGLFHV�WKDW�ZHUH�WR�EH�FRPSDUHG�ZLWK�WKH�HQG�
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RI�SURMHFW�DFKLHYHPHQWV��7KH�EDVHOLQH�VXUYH\�ZDV�FRQGXFWHG�E\�D�ORFDO�FRQVXOWDQF\�¾�UP�
FDOOHG�6HUYLFH�IRU�*HQHUDWLRQ��6)*��LQWHUQDWLRQDO��7KH�EDVHOLQH�VXUYH\�SURGXFHG�UHVXOWV�
RQ�VHYHUDO�LQGLFDWRUV�RI�VFKRRO�KHDOWK�DQG�QXWULWLRQ��ZKLFK�LQFOXGHG��SUHYDOHQFH�RI�PDODULD�
FDVHV��SUHYDOHQFH�RI�DQHPLD��VFKRRO�DWWHQGDQFH�UDWH��SHUFHQWDJH�RI�FKLOGUHQ�VOHHSLQJ�XQGHU�
LQVHFWLFLGH�WUHDWHG�PRVTXLWR�QHWV��DQG�SHUFHQWDJH�RI�SXSLOV�ZKR�NQRZ�DERXW�DEVWLQHQFH�
�83+2/'���������

2WKHU� LQGLFDWRUV� LQFOXGHG�� SHUFHQWDJH�RI� SXSLOV�ZKR�ZDVK�KDQGV� DIWHU� XVLQJ� WRLOHWV� DW�
VFKRRO�ZLWK�VRDS�RU�DVK��SHUFHQWDJH�RI�VFKRROV�ZLWK�IXQFWLRQLQJ�ODWULQHV�IRU�JLUOV�DQG�ER\V��
SHUFHQWDJH�RI� VFKRROV�ZLWK� IXQFWLRQDO�6FKRRO�0DQDJHPHQW�&RPPLWWHHV� �60&V��PRELOL]HG�
IRU� VFKRRO� KHDOWK� DQG�QXWULWLRQ�� DQG�SHUFHQWDJH�RI� SDUHQWV� RI� SXSLOV�ZKR� WDONHG�ZLWK� WKHP�
DERXW�GHOD\LQJ�VH[�LQ�WKH�SDVW�PRQWK��%DVHOLQH�GDWD�FROOHFWHG�RQ�WKHVH�LQGLFDWRUV�ZHUH�KHOSIXO�
LQ�WKH�¾�QDO�SURJUDP�HYDOXDWLRQ�ZKLFK�KDG�EHHQ�VFKHGXOHG�WR�EH�XQGHUWDNHQ�DIWHU�WZR�\HDUV�
�83+2/'���������

:DWHU�DQG�6DQLWDWLRQ�

,Q�WKLV�VHFWRU��WKH�UHVHDUFKHUV�FLWH�WKH�:$6+�EDVHOLQH�VWXG\������E\�2;)$0�LQ�/LEHULD��7KH�
VWXG\�ZDV�DLPHG�DW�FROOHFWLQJ�EDVHOLQH�GDWD�RQ�WKH�IROORZLQJ��WKH�FXUUHQW�OHYHOV�RI�FRPPXQLW\�
DFFHVV�WR�DQG�SUDFWLFHV�UHODWHG�WR�ZDWHU��VDQLWDWLRQ��DQG�K\JLHQH�IDFLOLWLHV��SHRSOHµV�NQRZOHGJH��
DWWLWXGH�DQG�SUDFWLFHV�WKDW�ZLOO�DOORZ�WKH�GHYHORSPHQW�RI�SURJUDPV��%HKDYLRUDO�&KDQJH�DQG�
&RPPXQLFDWLRQ� IRU� 'HYHORSPHQW� DFWLYLWLHV�� DQG� GLVDJJUHJDWHG� GDWD� DQG� LQIRUPDWLRQ� RQ�
SURJUDP�LQGLFDWRUV�LQ�ERWK�UXUDO�DQG�XUEDQ�FRQWH[WV��

7KH� VWXG\� ZDV� GHVLJQHG� WR� SURYLGH� D� EDVLV� IRU� PHDVXULQJ�:$6+� LQGLFDWRUV� IRU� WKH�
'LVFUHWLRQDU\�*UDQW�,QIRUPDWLRQ�6\VWHP��'*,6��DQG�'HSDUWPHQW�IRU�,QWHUQDWLRQDO�'HYHORSPHQW�
�'I,'�� SURMHFWV�� ,W� LV� LQGLFDWHG� WKDW� GDWD� DQG� LQIRUPDWLRQ� JHQHUDWHG� E\� WKLV� EDVHOLQH� VWXG\��
SUHVHQWHG�NH\�SRLQWV�RI�UHIHUHQFH�IRU�GLIIHUHQW�:$6+�DFWLYLWLHV� LQWHQGHG�IRU� WKH�'*,6�DQG�
'I,'� SURMHFWV� IURP� WKH� SODQQLQJ� IRU�:$6+� IDFLOLWLHV� WR� GHYHORSLQJ� VWUDWHJLHV� IRU� K\JLHQH�
SURPRWLRQ��2;)$0���������

3XEOLF�3ROLFLQJ�DQG�0DQDJHPHQW�

,Q� WKLV� VHFWRU�� WKH� UHVHDUFKHUV� FLWH� WKH� /RFDO� 3XEOLF� &RQ¾�GHQFH� EDVHOLQH� VXUYH\� ����� E\�
WKH�&OHYHODQG�3ROLFH�$XWKRULW\� �&3$�� LQ�(QJODQG��7KLV�EDVHOLQH�VXUYH\�ZDV�FRQGXFWHG�YLD�
WHOHSKRQH�LQWHUYLHZV�XQGHUWDNHQ�ZLWK�D�UDQGRP�VDPSOH�RI�������ORFDO�UHVLGHQWV��7KH�DLP�RI�WKH�
EDVHOLQH�VXUYH\�ZDV�WR�DVVLVW�WKH�SROLFH�IRUFH�LQ�XQGHUVWDQGLQJ�WKH�OHYHO�RI�SXEOLF�FRQ¾�GHQFH�
LQ�ORFDO�SROLFLQJ�DFURVV�&OHYHODQG�DUHD�DQG�PDS�RXW�ZD\V�RI�LPSURYLQJ�SXEOLF�FRQ¾�GHQFH�DQG�
VXFFHVVIXOO\�GHOLYHU�IXWXUH�SROLFLQJ�VHUYLFHV�WR�DOO�QHLJKERUKRRGV�DFURVV�WKH�ORFDO�DUHD��&3$��
�������

.H\�¾�QGLQJV�HPHUJLQJ�LVVXHV�

%DVHOLQH�(YDOXDWLRQ�LV�RQH�RI�WKH�NH\�FRPSRQHQWV�RI�D�IXQFWLRQDO�0	(�V\VWHP�DQG�WKHUHIRUH�
D�QHFHVVDU\�HYLO�LQ�5%0(��:LWKRXW�FROOHFWLQJ�EDVHOLQH�GDWD�RQ�LQGLFDWRUV��LW�LV�LPSRVVLEOH�WR�
PHDVXUH�FKDQJHV�LQ�SURJUDP�SHUIRUPDQFH�DQG�RXWFRPHV��



7KH�8JDQGDQ�-RXUQDO�2I�0DQDJHPHQW�$QG�3XEOLF�3ROLF\�6WXGLHV

%DVHOLQH�VWXGLHV�VLJQL¾�FDQWO\�LQIRUP�SURJUDP�SODQQLQJ�VXFK�DV�WDUJHW�VHWWLQJ�DQG�SURYLGHV�
KLVWRULFDO�SRLQW�RI�UHIHUHQFH�WR�PRQLWRU�DQG�HYDOXDWH�FKDQJH�LQ�SURJUDP�LPSOHPHQWDWLRQ�DQG�
LPSDFW�DVVHVVPHQW��7KH\�LQIRUP�PDQDJHPHQW�GHFLVLRQ�PDNLQJ��KHOS�GHWHUPLQH�SURJUHVV�DQG�
DVVHVV�PHDVXUDELOLW\�RI� LQGLFDWRUV��7KH\�DOVR� HQKDQFH� LPSURYHG� VHUYLFH�GHOLYHU\�SURYLGLQJ�
MXVWL¾�FDWLRQ�IRU�LQWHUYHQWLRQV�DV�ZHOO�DV�UHVRXUFH�PRELOL]DWLRQ�IRU�SURMHFWV��

%DVHOLQH�VWXGLHV�VKRXOG�LGHDOO\�EH�FRQGXFWHG�EHIRUH�WKH�SURMHFW�SURJUDP�ODXQFK��+RZHYHU��
LQ�FDVH�WKLV�LV�QRW�SRVVLEOH��VD\��GXH�WR�HPHUJHQFLHV��RQH�FDQ�FRQGXFW�WKHP�LPPHGLDWHO\�DIWHU�
SURMHFW��SURJUDP�ODXQFK��

*RRG�SODQQLQJ�IRU�WKH�EDVHOLQH�VXUYH\�LV�QHFHVVDU\�WR�HQKDQFH�LWV�TXDOLW\�DQG�LVVXHV�RI�
WULDQJXODWLRQ�RI�GDWD� VRXUFHV��GLVDJJUHJDWLQJ�GDWD� DSSURSULDWHO\��GDWD�TXDOLW\� DVVXUDQFH�DQG�
PDNLQJ�EDVHOLQH�GDWD�FULWLFDO�IRU�IHHGEDFN�DQG�OHDUQLQJ�QHHG�WR�EH�HPSKDVL]HG��

7KHUH�DUH�VHYHUDO�VWUDWHJLHV�WKH�UHVHDUFKHUV�FDQ�DGRSW�IRU�FROOHFWLQJ�EDVHOLQH�GDWD�LQFOXGLQJ�
GRFXPHQW�UHYLHZ��TXHVWLRQQDLUH�VXUYH\�PHWKRG��DGPLQLVWUDWLYH�GDWD�IRU�WKH�LQWHUYHQWLRQ��DQG�
XVH� RI� WKH� UHFDOO�� NH\� LQIRUPDQW� LQWHUYLHZV�� JURXS� LQWHUYLHZ� WHFKQLTXHV� DQG� SDUWLFLSDWRU\�
DVVHVVPHQW� WHFKQLTXHV� DQG� FRXQWHUIDFWXDO� ORFDWLRQV�� ,W� LV� DGYLVDEOH� WKDW� WKH� HYDOXDWRUV�
WULDQJXODWH�WKH�VWUDWHJLHV�DQG�WDNH�FDUH�LQ�XVLQJ�H[LVWLQJ�RU�VHFRQGDU\�GDWD�WR�DYRLG�HUURUV�DQG�
ODFN�RI�GDWD�TXDOLW\��

%DVHOLQH�VWXGLHV�DUH�PRVWO\�VHHQ�DV�D�GRQRU�UHTXLUHPHQW�E\�PDQ\�LPSOHPHQWLQJ�SDUWQHUV�
DQG� WKHUHIRUH�GRQH�IRU� WKH�GRQRUV�DV�SDUW�RI�FRPSOLDQFH� WR� WKH�JUDQW� WHUPV�DQG�FRQGLWLRQV��
+RZHYHU��LW�LV�LPSRUWDQW�WR�QRWH�WKDW�EDVHOLQH�GDWD�LV�QRW�RQO\�RI�YDOXH�WR�WKH�GRQRUV�EXW�DOVR�
PDQDJHPHQW�DQG�LPSOHPHQWLQJ�WHDPV�RI�SURJUDPV��ZKLFK�LPSOLHV�WKDW�XWLOL]DWLRQ�RI�EDVHOLQH�
GDWD� E\� DOO� VWDNHKROGHUV� QHHGV� WR� EH� SURPRWHG� LQ� DOO� SURJUDPV�� ,Q� DOPRVW� DOO�PDQDJHPHQW�
PRGHOV�XVHG�E\�SXEOLF��SULYDWH�DQG�YROXQWDU\�PDQDJHPHQW�XQLWV��WKHUH�ZLOO�EH�D�QHHG�IRU�LQLWLDO�
GDWD�RQ�LQGLFDWRUV�DV�ZHOO�DV�D�IHHGEDFN�FRPSRQHQW�WR�DVVHVV�SHUIRUPDQFH�DQG�RXWFRPHV��

7KH�ZLGHO\� XVHG� ORJLF�PRGHO� �/RJLFDO� )UDPHZRUN�� DQG� LQGHHG� WKH� WKHRU\� RI� FKDQJH�
ZKLFK�LV�EHLQJ�ZLGHO\�DGRSWHG�LQ�DOO�WKHVH�VHFWRUV��FDQQRW�EH�XVHG�ZLWKRXW�EDVHOLQH�GDWD��7KH�
ORJLFDO� IUDPHZRUN�PRGHO�� IRU� LQVWDQFH��SURYLGHV�D��[��PDWUL[� WKDW� VKRZV� WKH�YHUWLFDO� ORJLF�
�,QSXWV��DFWLYLWLHV��RXWSXWV�DQG�RXWFRPHV�LPSDFW��DV�ZHOO�DV�WKH�KRUL]RQWDO�ORJLF��,QGLFDWRUV��
0HDQV�RI�9HUL¾�FDWLRQ�DQG�$VVXPSWLRQV���$OO�WKHVH�ZLOO�PDNH�XVH�RI�EDVHOLQH�GDWD�WR�LQIRUP�
HVSHFLDOO\�WKH�YHUWLFDO�ORJLF�DQG�LQGLFDWRU�GHYHORSPHQW�LQ�WKH�KRUL]RQWDO�ORJLF��

7KH� WKHRU\� RI� FKDQJH� OLNHZLVH� UHTXLUHV� WKDW� D� VHULRXV� FRQWH[WXDO� DQDO\VLV� LV� GRQH�
WR� SURYLGH� LQIRUPDWLRQ� WKDW� ZLOO� VXSSRUW� WKH� SURSRVHG� FKDQJH� WR� KDSSHQ�� 7KH� FRQWH[WXDO�
LQIRUPDWLRQ�FDQ�RQO\�EH�JRW�WKURXJK�D�EDVHOLQH�VWXG\��7KHVH�PRGHOV�DQG�IUDPHZRUNV�IHHG�LQWR�
RWKHU�PDQDJHPHQW�SODQQLQJ�DQG�HYDOXDWLRQ�IUDPHZRUNV�OLNH�WKH�:RUN�%UHDN�'RZQ�VWUXFWXUH��
5HVXOWV�%DVHG�0DQDJHPHQW��5%0��PRGHO�DQG�VWUDWHJLF�SODQQLQJ�IUDPHZRUNV��7KLV�LPSOLHV�
WKH�FUXFLDO�VLJQL¾�FDQFH�RI�EDVHOLQH�VWXGLHV�LQ�HIIHFWLYH�PDQDJHPHQW�DQG�0	(��
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5HFRPPHQGDWLRQV�

%DVHG�RQ�WKH�UHYLHZ�DQG�NH\�¾�QGLQJV�DV�ZHOO�DV�HPHUJLQJ�LVVXHV��ZH�PDNH�WKH�IROORZLQJ�
UHFRPPHQGDWLRQV��

)LUVW�� LV� WKDW� EDVHOLQH� VWXGLHV� QHHG� WR� EH� SDUW� DQG� SDUFHO� RI� HYHU\� SURJUDP� RU� SURMHFW�
GHVLJQ��VLQFH�WKH\�DUH�YHU\�HVVHQWLDO�IRU�SODQQLQJ��PRQLWRULQJ�DQG�HYDOXDWLRQ�RI�DQ\�SURJUDP��

6HFRQGO\�� LPSOHPHQWLQJ� DJHQFLHV� DQG� RUJDQL]DWLRQV� QHHG� WR�PDNH� DYDLODEOH� DGHTXDWH�
IXQGLQJ�DQG�UHVRXUFHV�IRU�FRQGXFWLQJ�EDVHOLQH�VWXGLHV��VLQFH�WKH\�KDYH�D�VHULRXV�EHDULQJ�RQ�
WKH�TXDOLW\�RI�SURJUDPV�GHVLJQHG�EXW�DOVR�WKH�DELOLW\�WR�HIIHFWLYHO\�HYDOXDWH�KLJK�OHYHO�SURJUDP�
UHVXOWV��RXWFRPHV�DQG�LPSDFWV���

7KLUGO\�� WKHUH� LV� D� QHHG� WR� RUJDQL]H� DQG� UXQ� FDSDFLW\� EXLOGLQJ� SURJUDPV� IRU� DOO� WKRVH�
LQYROYHG� LQ�SURJUDP�GHVLJQ�� LPSOHPHQWDWLRQ� DQG�0	(� WR� DSSUHFLDWH� WKH�YDOXH�RI�EDVHOLQH�
GDWD�DQG�DFTXLUH�VNLOOV�DQG�NQRZOHGJH� LQ�FRQGXFWLQJ�KLJK�TXDOLW\�EDVHOLQH�VWXGLHV� IRU� WKHLU�
SURJUDPV��

/DVWO\��GHOLEHUDWH�HIIRUWV�QHHG�WR�EH�PDGH�WR�HQVXUH�HIIHFWLYH�XWLOL]DWLRQ�RI�EDVHOLQH�GDWD�
DPRQJ�DOO�VWDNHKROGHUV�LQ�SURJUDPV�GXULQJ�SODQQLQJ��SURMHFW�GHVLJQ�DQG�UH¾�QHPHQW�DV�ZHOO�DV�
0	(�LQ�RUJDQL]DWLRQV�DQG�DJHQFLHV��

&RQFOXVLRQ�

,W� LV�REYLRXV� WKDW� WKURXJKRXW� WKLV�SDSHU��ZH�KDYH�DUJXHG� WKDW�TXDOLW\�EDVHOLQH�GDWD� LV�D�NH\�
LQJUHGLHQW� LQ� DQ\�0RQLWRULQJ� DQG� (YDOXDWLRQ� DV� ZHOO� DV� SURJUDP� PDQDJHPHQW� SURFHVVHV��
:LWKRXW�WKLV�PXFK�QHHGHG�GDWD�� WKH�SURJUDP�PDQDJHPHQW�WHDP�ZRXOG�QRW�EH�DEOH�WR�PDNH�
LQIRUPHG�HYLGHQFH�EDVHG�GHFLVLRQV�RQ�ZKHWKHU� WR�XQGHUWDNH�SURJUDPV�RU�SURMHFWV��VHW�JRRG�
TXDOLW\�LQGLFDWRU�WDUJHWV�DV�ZHOO�DV�DVVHVV�KRZ�ZHOO�WKH�SURJUDP�RU�SURMHFW�KDV�SHUIRUPHG�DQG��
RI�FRXUVH��WKH�RXWFRPHV�LPSDFWV�PDGH��

'HVSLWH�WKH�VLJQL¾�FDQFH�RI�EDVHOLQH�GDWD�DV�VKRZQ�DERYH��PDQ\�SURJUDP�PDQDJHPHQW�
WHDPV�IDLO�WR�HIIHFWLYHO\�XWLOL]H�WKLV�GDWD�WKRXJK�PDQ\�DFWXDOO\�FROOHFW�LW�DV�D�GRQRU�UHTXLUHPHQW��
:H�EHOLHYH�WKDW�ZLWK�WKH�WKHRUHWLFDO�XQGHUVWDQGLQJ��WKH�ZKHQ��ZK\�DQG�KRZ�RI�EDVHOLQH�VWXGLHV�
DV�ZHOO�DV�WKH�DSSOLFDELOLW\�DQG�UHFRPPHQGDWLRQV�SURYLGHG�LQ�WKLV�SDSHU��PDQ\�SUDFWLWLRQHUV�
ZLOO�UH�WKLQN�WKHLU�SURJUDP�PDQDJHPHQW�DQG�0	(�SUDFWLFHV�WR�HIIHFWLYHO\�FROOHFW�DQG�XWLOL]H�
EDVHOLQH�GDWD�LQ�WKHLU�SURJUDPV��

:H��WKHUHIRUH��DUJXH�WKDW�SUDFWLWLRQHUV�VKRXOG�IRFXV�RQ�HQVXULQJ�WKDW�TXDOLW\�EDVHOLQH�GDWD�
LV�FROOHFWHG�E\�FRPSHWHQW�DQG�ZHOO�WUDLQHG�VWDII��WKURXJK�FDSDFLW\�EXLOGLQJ��DQG�WKH\�VKRXOG�
XWLOL]H�WKH�GDWD�HIIHFWLYHO\�WR�LQIRUP�SODQQLQJ��PDQDJHPHQW�DQG�0	(�SUDFWLFHV��
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/RQGRQ��6DJH�3XEOLFDWLRQV�,QF��

)2.86����������)2.86µ�*XLGH�WR�&RQGXFWLQJ�%DVHOLQH�6WXGLHV��5HWULHYHG�IURP�2VOR�1RUZD\��

*URWW\��0����������7KH�)RXQGDWLRQV�RI�6RFLDO�5HVHDUFK��0HDQLQJ�DQG�3HUVSHFWLYHV�LQ�5HVHDUFK�
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