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����,QWURGXFWLRQ
7KLV�FKDSWHU�SUHVHQWV�VRPH�WHFKQLTXHV�IRU�GDWD�JDWKHULQJ�ZKLFK�DUH�FRPPRQO\�XVHG�LQ�LQWHUDFWLRQ�GHVLJQ�DFWLYLWLHV��,Q�SDUWLFXODU��GDWD
JDWKHULQJ�LV�D�FHQWUDO�SDUW�RI�HVWDEOLVKLQJ�UHTXLUHPHQWV��DQG�RI�HYDOXDWLRQ��:LWKLQ�WKH�UHTXLUHPHQWV�DFWLYLW\��WKH�SXUSRVH�RI�GDWD
JDWKHULQJ�LV�WR�FROOHFW�VXIILFLHQW��DFFXUDWH��DQG�UHOHYDQW�GDWD�VR�WKDW�D�VHW�RI�VWDEOH�UHTXLUHPHQWV�FDQ�EH�SURGXFHG��ZLWKLQ�HYDOXDWLRQ�
GDWD�JDWKHULQJ�LV�QHHGHG�LQ�RUGHU�WR�FDSWXUH�XVHUV¶�UHDFWLRQV�DQG�SHUIRUPDQFH�ZLWK�D�V\VWHP�RU�SURWRW\SH�

,Q�WKLV�FKDSWHU�ZH�LQWURGXFH�WKUHH�PDLQ�WHFKQLTXHV�IRU�JDWKHULQJ�GDWD��LQWHUYLHZV��TXHVWLRQQDLUHV��DQG�REVHUYDWLRQ��,Q�WKH�QH[W�FKDSWHU
ZH�GLVFXVV�KRZ�WR�DQDO\]H�DQG�LQWHUSUHW�WKH�GDWD�FROOHFWHG��,QWHUYLHZV�LQYROYH�DQ�LQWHUYLHZHU�DVNLQJ�RQH�RU�PRUH�LQWHUYLHZHHV�D�VHW�RI
TXHVWLRQV��ZKLFK�PD\�EH�KLJKO\�VWUXFWXUHG�RU�XQVWUXFWXUHG��LQWHUYLHZV�DUH�XVXDOO\�V\QFKURQRXV�DQG�DUH�RIWHQ�IDFH�WR�IDFH��EXW�WKH\�GRQ
W
KDYH�WR�EH��4XHVWLRQQDLUHV�DUH�D�VHULHV�RI�TXHVWLRQV�GHVLJQHG�WR�EH�DQVZHUHG�DV\QFKURQRXVO\��L�H��ZLWKRXW�WKH�SUHVHQFH�RI�WKH
LQYHVWLJDWRU��WKHVH�PD\�EH�RQ�SDSHU��RU�RQOLQH��2EVHUYDWLRQ�PD\�EH�GLUHFW�RU�LQGLUHFW��'LUHFW�REVHUYDWLRQ�LQYROYHV�VSHQGLQJ�WLPH�ZLWK
LQGLYLGXDOV�REVHUYLQJ�DFWLYLW\�DV�LW�KDSSHQV��,QGLUHFW�REVHUYDWLRQ�LQYROYHV�PDNLQJ�D�UHFRUG�RI�WKH�XVHU
V�DFWLYLW\�DV�LW�KDSSHQV�WR�EH
VWXGLHG�DW�D�ODWHU�GDWH��$OO�WKUHH�WHFKQLTXHV�PD\�EH�XVHG�WR�FROOHFW�TXDOLWDWLYH�RU�TXDQWLWDWLYH�GDWD�

$OWKRXJK�WKLV�LV�D�VPDOO�VHW�RI�EDVLF�WHFKQLTXHV��WKH\�DUH�IOH[LEOH�DQG�FDQ�EH�FRPELQHG�DQG�H[WHQGHG�LQ�PDQ\�ZD\V��,QGHHG�LW�LV
LPSRUWDQW�QRW�WR�IRFXV�RQ�MXVW�RQH�GDWD�JDWKHULQJ�WHFKQLTXH�EXW�WR�XVH�WKHP�IOH[LEO\�DQG�LQ�FRPELQDWLRQ�VR�DV�WR�DYRLG�ELDVHV�ZKLFK�DUH
LQKHUHQW�LQ�DQ\�RQH�DSSURDFK��7KH�ZD\�LQ�ZKLFK�HDFK�WHFKQLTXH�LV�XVHG�YDULHV��GHSHQGLQJ�RQ�WKH�LQWHUDFWLRQ�GHVLJQ�DFWLYLW\�EHLQJ
XQGHUWDNHQ��0RUH�GHWDLOHG�GHVFULSWLRQV�RI�KRZ�WKH\�DUH�XVHG�DQG�DGGLWLRQDO�WHFKQLTXHV�UHOHYDQW�RQO\�WR�VSHFLILF�DFWLYLWLHV�RI�WKH�OLIHF\FOH
DUH�JLYHQ�LQ�ODWHU�FKDSWHUV��&KDSWHU����IRU�UHTXLUHPHQWV��DQG�&KDSWHUV���±���IRU�HYDOXDWLRQ��
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����)LYH�.H\�,VVXHV
'DWD�JDWKHULQJ�VHVVLRQV�QHHG�WR�EH�SODQQHG�DQG�FDUULHG�RXW�FDUHIXOO\��6SHFLILF�LVVXHV�UHODWLQJ�WR�WKH�WKUHH�GDWD�JDWKHULQJ�WHFKQLTXHV
DUH�GLVFXVVHG�LQ�WKH�IROORZLQJ�VHFWLRQV��EXW�ILUVW�ZH�FRQVLGHU�ILYH�NH\�LVVXHV�WKDW�UHTXLUH�DWWHQWLRQ�IRU�DQ\�GDWD�JDWKHULQJ�VHVVLRQ�WR�EH
VXFFHVVIXO��JRDO�VHWWLQJ��LGHQWLI\LQJ�SDUWLFLSDQWV��WKH�UHODWLRQVKLS�EHWZHHQ�WKH�GDWD�FROOHFWRU�DQG�WKH�GDWD�SURYLGHU��WULDQJXODWLRQ��DQG
SLORW�VWXGLHV�

������6HWWLQJ�*RDOV
7KH�PDLQ�UHDVRQ�IRU�JDWKHULQJ�GDWD�DW�DOO�LV�WR�JOHDQ�LQIRUPDWLRQ�DERXW�VRPHWKLQJ��)RU�H[DPSOH��\RX�PLJKW�ZDQW�WR�XQGHUVWDQG�KRZ
WHFKQRORJ\�ILWV�LQWR�QRUPDO�IDPLO\�OLIH��RU�\RX�PLJKW�ZDQW�WR�LGHQWLI\�ZKLFK�RI�WZR�LFRQV�UHSUHVHQWLQJ�µVHQG�PHVVDJH¶�LV�HDVLHU�WR�XVH��RU
\RX�PLJKW�ZDQW�WR�ILQG�RXW�ZKHWKHU�WKH�UHGHVLJQ�\RX�DUH�SODQQLQJ�IRU�D�KDQG�KHOG�PHWHU�UHDGHU�LV�DORQJ�WKH�ULJKW�OLQHV��7KHUH�DUH�PDQ\
GLIIHUHQW�UHDVRQV�IRU�JDWKHULQJ�GDWD��DQG�EHIRUH�EHJLQQLQJ�LW�LV�LPSRUWDQW�WR�LGHQWLI\�VSHFLILF�JRDOV�IRU�WKH�VWXG\��7KH�JRDOV�WKDW�DUH�VHW
ZLOO�LQIOXHQFH�WKH�QDWXUH�RI�WKH�GDWD�JDWKHULQJ�VHVVLRQV��WKH�GDWD�JDWKHULQJ�WHFKQLTXHV�WR�EH�XVHG��DQG�DOVR�WKH�DQDO\VLV�WR�EH
SHUIRUPHG��2QFH�WKH�JRDOV�KDYH�EHHQ�VHW��\RX�FDQ�FRQFHQWUDWH�RQ�ZKDW�GDWD�WR�ORRN�IRU�DQG�ZKDW�WR�GR�ZLWK�LW�RQFH�LW�LV�JDWKHUHG�

7KH�JRDOV�PD\�EH�H[SUHVVHG�PRUH�RU�OHVV�IRUPDOO\��H�J��XVLQJ�VRPH�VWUXFWXUHG�RU�HYHQ�PDWKHPDWLFDO�IRUPDW��RU�XVLQJ�D�VLPSOH
GHVFULSWLRQ�VXFK�DV�WKH�RQHV�LQ�WKH�SUHYLRXV�SDUDJUDSK��EXW�ZKDWHYHU�WKH�IRUPDW�WKH\�VKRXOG�EH�FOHDU�DQG�FRQFLVH��,Q�LQWHUDFWLRQ�GHVLJQ
LW�LV�PRUH�XVXDO�WR�H[SUHVV�JRDOV�IRU�GDWD�JDWKHULQJ�LQIRUPDOO\�

������,GHQWLI\LQJ�3DUWLFLSDQWV
7KH�JRDOV�\RX�GHYHORS�IRU�\RXU�GDWD�JDWKHULQJ�VHVVLRQ�ZLOO�LQGLFDWH�WKH�NLQG�RI�SHRSOH�\RX�ZDQW�WR�JDWKHU�GDWD�IURP��7KRVH�SHRSOH�ZKR
ILW�WKLV�SURILOH�DUH�FDOOHG�WKH�SRSXODWLRQ��,Q�VRPH�FDVHV��WKH�SHRSOH�\RX�QHHG�WR�JDWKHU�GDWD�IURP�PD\�EH�FOHDUO\�LGHQWLILDEOH�±�PD\EH
EHFDXVH�WKHUH�LV�D�VPDOO�JURXS�RI�XVHUV�DQG�\RX�KDYH�DFFHVV�WR�HDFK�RQH��+RZHYHU��LW�LV�PRUH�OLNHO\�WKDW�\RX�ZLOO�QHHG�WR�FKRRVH�WKH
SDUWLFLSDQWV�WR�LQFOXGH�LQ�\RXU�GDWD�JDWKHULQJ��DQG�WKLV�LV�FDOOHG�VDPSOLQJ��7KH�VLWXDWLRQ�ZKHUH�\RX�KDYH�DFFHVV�WR�DOO�PHPEHUV�RI�\RXU
WDUJHW�SRSXODWLRQ�LV�FDOOHG�VDWXUDWLRQ�VDPSOLQJ��EXW�WKLV�LV�TXLWH�UDUH��$VVXPLQJ�WKDW�\RX�ZLOO�EH�FKRRVLQJ�WR�LQYROYH�D�SURSRUWLRQ�RI�\RXU
SRSXODWLRQ�LQ�GDWD�JDWKHULQJ��WKHQ�\RX�KDYH�WZR�RSWLRQV��SUREDELOLW\�VDPSOLQJ�RU�QRQ�SUREDELOLW\�VDPSOLQJ��,Q�WKH�IRUPHU�FDVH��WKH�PRVW
FRPPRQO\�XVHG�DSSURDFKHV�DUH�VLPSOH�UDQGRP�VDPSOLQJ�RU�VWUDWLILHG�VDPSOLQJ��LQ�WKH�ODWWHU�WKH�PRVW�FRPPRQ�DUH�FRQYHQLHQFH
VDPSOLQJ�RU�YROXQWHHU�SDQHOV�

5DQGRP�VDPSOLQJ�FDQ�EH�DFKLHYHG�E\�XVLQJ�D�UDQGRP�QXPEHU�JHQHUDWRU�RU�E\�FKRRVLQJ�HYHU\�QWK�SHUVRQ�LQ�D�OLVW��6WUDWLILHG�VDPSOLQJ
UHOLHV�RQ�EHLQJ�DEOH�WR�GLYLGH�WKH�SRSXODWLRQ�LQWR�JURXSV��H�J��FODVVHV�LQ�D�VHFRQGDU\�VFKRRO���DQG�WKHQ�DSSO\LQJ�UDQGRP�VDPSOLQJ�
%RWK�FRQYHQLHQFH�VDPSOLQJ�DQG�YROXQWHHU�SDQHOV�UHO\�OHVV�RQ�\RX�FKRRVLQJ�WKH�SDUWLFLSDQWV�DQG�PRUH�RQ�SDUWLFLSDQWV�EHLQJ�SUHSDUHG
WR�WDNH�SDUW��7KH�WHUP�FRQYHQLHQFH�VDPSOLQJ�LV�XVHG�WR�GHVFULEH�D�VLWXDWLRQ�ZKHUH�WKH�VDPSOH�LQFOXGHV�WKRVH�ZKR�ZHUH�DYDLODEOH
UDWKHU�WKDQ�WKRVH�VSHFLILFDOO\�VHOHFWHG�

7KH�FUXFLDO�GLIIHUHQFH�EHWZHHQ�SUREDELOLW\�DQG�QRQ�SUREDELOLW\�PHWKRGV�LV�WKDW�LQ�WKH�IRUPHU�\RX�FDQ�DSSO\�VWDWLVWLFDO�WHVWV�DQG
JHQHUDOL]H�WR�WKH�ZKROH�SRSXODWLRQ��ZKLOH�LQ�WKH�ODWWHU�VXFK�JHQHUDOL]DWLRQV�DUH�QRW�UREXVW��8VLQJ�VWDWLVWLFV�DOVR�UHTXLUHV�KDYLQJ�D
VXIILFLHQW�QXPEHU�RI�SDUWLFLSDQWV��:KDW�H[DFWO\�µVXIILFLHQW¶�PHDQV�ZLOO�GHSHQG�RQ�WKH�W\SH�RI�GDWD�EHLQJ�FROOHFWHG�DQG�WKH�NLQG�RI
VWDWLVWLFDO�WHVWV�WKDW�QHHG�WR�EH�DSSOLHG��7KLV�FDQ�EH�D�FRPSOH[�LVVXH�VR�LI�QRW�FRQILGHQW�ZLWK�VWDWLVWLFV��LW�LV�EHVW�WR�FRQVXOW�ZLWK�D
VRPHRQH�ZKR�NQRZV�DERXW�WKHP��6HH�6XH�DQG�5LWWHU��������IRU�D�PRUH�GHWDLOHG�WUHDWPHQW�RI�VDPSOLQJ�

������5HODWLRQVKLS�ZLWK�3DUWLFLSDQWV
2QH�VLJQLILFDQW�DVSHFW�RI�DQ\�GDWD�JDWKHULQJ�LV�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�SHUVRQ��SHRSOH��GRLQJ�WKH�JDWKHULQJ�DQG�WKH�SHUVRQ
�SHRSOH��SURYLGLQJ�WKH�GDWD��0DNLQJ�VXUH�WKDW�WKLV�UHODWLRQVKLS�LV�FOHDU�DQG�SURIHVVLRQDO�ZLOO�KHOS�WR�FODULI\�WKH�QDWXUH�RI�WKH�VWXG\��2QH
ZD\�LQ�ZKLFK�WKLV�FDQ�EH�DFKLHYHG�LV�WR�DVN�SDUWLFLSDQWV�WR�VLJQ�DQ�LQIRUPHG�FRQVHQW�IRUP��7KH�GHWDLOV�RI�WKLV�IRUP�ZLOO�YDU\��EXW�LW�XVXDOO\
DVNV�WKH�SDUWLFLSDQWV�WR�FRQILUP�WKDW�WKH�SXUSRVH�RI�WKH�GDWD�JDWKHULQJ�DQG�KRZ�WKH�GDWD�ZLOO�EH�XVHG�KDYH�EHHQ�H[SODLQHG�WR�WKHP�DQG
WKDW�WKH\�DUH�KDSS\�WR�FRQWLQXH��,W�DOVR�RIWHQ�LQFOXGHV�D�VWDWHPHQW�WKDW�SDUWLFLSDQWV�PD\�ZLWKGUDZ�DW�DQ\�WLPH��DQG�WKDW�LQ�WKLV�FDVH�QRQH
RI�WKHLU�GDWD�ZLOO�EH�XVHG�LQ�WKH�VWXG\�

,W�LV�FRPPRQ�SUDFWLFH�LQ�PDQ\�FRXQWULHV�WR�XVH�DQ�LQIRUPHG�FRQVHQW�IRUP�ZKHQ�UXQQLQJ�HYDOXDWLRQ�VHVVLRQV��SDUWLFXODUO\�ZKHUH�WKH
SDUWLFLSDQWV�DUH�PHPEHUV�RI�WKH�SXEOLF��RU�DUH�YROXQWHHUV�LQ�D�UHVHDUFK�SURMHFW��7KH�LQIRUPHG�FRQVHQW�IRUP�LV�LQWHQGHG�WR�SURWHFW�WKH
LQWHUHVWV�RI�ERWK�WKH�GDWD�JDWKHUHU�DQG�WKH�GDWD�SURYLGHU��VHH�&KDSWHU������7KH�JDWKHUHU�ZDQWV�WR�NQRZ�WKDW�WKH�GDWD�VKH�FROOHFWV�FDQ�EH
XVHG�LQ�KHU�DQDO\VLV��SUHVHQWHG�WR�LQWHUHVWHG�SDUWLHV��DQG�SXEOLVKHG�LQ�UHSRUWV��DV�DSSURSULDWH���7KH�GDWD�SURYLGHU�ZDQWV�UHDVVXUDQFH
WKDW�WKH�LQIRUPDWLRQ�KH�JLYHV�ZLOO�QRW�EH�XVHG�IRU�RWKHU�SXUSRVHV��RU�LQ�DQ\�FRQWH[W�WKDW�ZRXOG�EH�GHWULPHQWDO�WR�KLP��)RU�H[DPSOH��KH
ZDQWV�WR�EH�VXUH�WKDW�SHUVRQDO�FRQWDFW�LQIRUPDWLRQ�DQG�RWKHU�SHUVRQDO�GHWDLOV�DUH�QRW�PDGH�SXEOLF��7KLV�LV�HVSHFLDOO\�WUXH�ZKHQ�SHRSOH
ZLWK�GLVDELOLWLHV�RU�FKLOGUHQ�DUH�EHLQJ�LQWHUYLHZHG��,Q�WKH�FDVH�RI�FKLOGUHQ��XVLQJ�DQ�LQIRUPHG�FRQVHQW�IRUP�UHDVVXUHV�SDUHQWV�WKDW�WKHLU
FKLOGUHQ�ZLOO�QRW�EH�DVNHG�WKUHDWHQLQJ��LQDSSURSULDWH��RU�HPEDUUDVVLQJ�TXHVWLRQV��RU�EH�DVNHG�WR�ORRN�DW�GLVWXUELQJ�RU�YLROHQW�LPDJHV��,Q
WKHVH�FDVHV��SDUHQWV�DUH�DVNHG�WR�VLJQ�WKH�IRUP��)LJXUH�����VKRZV�DQ�H[DPSOH�RI�D�W\SLFDO�LQIRUPHG�FRQVHQW�IRUP�



)LJXUH�����([DPSOH�RI�DQ�LQIRUPHG�FRQVHQW�IRUP

+RZHYHU��WKLV�NLQG�RI�FRQVHQW�LV�QRW�JHQHUDOO\�UHTXLUHG�ZKHQ�FROOHFWLQJ�GDWD�IRU�WKH�UHTXLUHPHQWV�DFWLYLW\�ZKHUH�D�FRQWUDFW�XVXDOO\�H[LVWV
LQ�VRPH�IRUP�EHWZHHQ�WKH�GDWD�FROOHFWRU�DQG�WKH�GDWD�SURYLGHU��)RU�H[DPSOH��FRQVLGHU�WKH�VLWXDWLRQ�ZKHUH�D�FRQVXOWDQW�LV�KLUHG�WR�JDWKHU
GDWD�IURP�D�FRPSDQ\�LQ�RUGHU�WR�HVWDEOLVK�D�VHW�RI�UHTXLUHPHQWV�IRU�D�QHZ�LQWHUDFWLYH�V\VWHP�WR�VXSSRUW�WLPHVKHHW�HQWU\��7KH�HPSOR\HHV
RI�WKLV�FRPSDQ\�ZRXOG�EH�WKH�XVHUV�RI�WKH�V\VWHP��DQG�WKH�FRQVXOWDQW�ZRXOG�WKHUHIRUH�H[SHFW�WR�KDYH�DFFHVV�WR�WKH�HPSOR\HHV�WR�JDWKHU
GDWD�DERXW�WKH�WLPHVKHHW�DFWLYLW\��,Q�DGGLWLRQ��WKH�FRPSDQ\�ZRXOG�H[SHFW�LWV�HPSOR\HHV�WR�FRRSHUDWH�LQ�WKLV�H[HUFLVH��,Q�WKLV�FDVH��WKHUH
LV�DOUHDG\�D�FRQWUDFW�LQ�SODFH�ZKLFK�FRYHUV�WKH�GDWD�JDWKHULQJ�DFWLYLW\��DQG�WKHUHIRUH�DQ�LQIRUPHG�FRQVHQW�IRUP�LV�OHVV�OLNHO\�WR�EH
UHTXLUHG��$V�ZLWK�PRVW�HWKLFDO�LVVXHV��WKH�LPSRUWDQW�WKLQJ�LV�WR�FRQVLGHU�WKH�VLWXDWLRQ�FDUHIXOO\�DQG�PDNH�D�MXGJPHQW�EDVHG�RQ�WKH
VSHFLILF�FLUFXPVWDQFHV��,QFUHDVLQJO\��SURMHFWV�WKDW�LQYROYH�FROOHFWLQJ�GDWD�IURP�KXPDQV�DUH�EHLQJ�UHYLHZHG�WR�HQVXUH�WKDW�SDUWLFLSDQWV¶
SHUVRQDO�LQIRUPDWLRQ�LV�SURWHFWHG�

,QFHQWLYHV�IRU�FRPSOHWLQJ�D�TXHVWLRQQDLUH�PLJKW�EH�QHHGHG�LQ�VRPH�FLUFXPVWDQFHV�EHFDXVH�WKHUH�LV�QR�FOHDU�DQG�GLUHFW�DGYDQWDJH�WR
WKH�UHVSRQGHQWV��EXW�LQ�RWKHU�FLUFXPVWDQFHV��UHVSRQGHQWV�PD\�VHH�LW�DV�SDUW�RI�WKHLU�MRE�WR�FRPSOHWH�WKH�TXHVWLRQQDLUH��)RU�H[DPSOH��LI
WKH�TXHVWLRQQDLUHV�IRUP�SDUW�RI�WKH�UHTXLUHPHQWV�DFWLYLW\�IRU�D�QHZ�PRELOH�VDOHV�DSSOLFDWLRQ�WR�VXSSRUW�VDOHV�H[HFXWLYHV��WKHQ�LW�LV�OLNHO\
WKDW�VDOHV�H[HFXWLYHV�ZLOO�FRPSOHWH�D�TXHVWLRQQDLUH�DERXW�WKHLU�MRE�LI�WKH\�DUH�WROG�WKDW�WKH�QHZ�GHYLFH�ZLOO�LPSDFW�WKHLU�GD\�WR�GD\�OLYHV��,Q
WKLV�FDVH��WKH�PRWLYDWLRQ�IRU�SURYLGLQJ�WKH�UHTXLUHG�LQIRUPDWLRQ�LV�FOHDU��+RZHYHU��LI�\RX�DUH�FROOHFWLQJ�GDWD�WR�XQGHUVWDQG�KRZ�DSSHDOLQJ



D�QHZ�LQWHUDFWLYH�ZHEVLWH�LV�IRU�VFKRRO�FKLOGUHQ��GLIIHUHQW�LQFHQWLYHV�ZRXOG�EH�DSSURSULDWH��+HUH��WKH�DGYDQWDJH�IRU�WKH�LQGLYLGXDOV�WR
FRPSOHWH�D�TXHVWLRQQDLUH�LV�QRW�VR�REYLRXV�

������7ULDQJXODWLRQ
7ULDQJXODWLRQ�LV�D�WHUP�XVHG�WR�UHIHU�WR�WKH�LQYHVWLJDWLRQ�RI�D�SKHQRPHQRQ�IURP��DW�OHDVW��WZR�GLIIHUHQW�SHUVSHFWLYHV��'HQ]LQ��������-XSS�
�������)RXU�W\SHV�RI�WULDQJXODWLRQ�KDYH�EHHQ�GHILQHG��-XSS��������

��� 7ULDQJXODWLRQ�RI�GDWD�PHDQV�WKDW�GDWD�LV�GUDZQ�IURP�GLIIHUHQW�VRXUFHV�DW�GLIIHUHQW�WLPHV��LQ�GLIIHUHQW�SODFHV��RU�IURP�GLIIHUHQW�SHRSOH
�SRVVLEO\�E\�XVLQJ�D�GLIIHUHQW�VDPSOLQJ�WHFKQLTXH��

��� ,QYHVWLJDWRU�WULDQJXODWLRQ�PHDQV�WKDW�GLIIHUHQW�UHVHDUFKHUV��REVHUYHUV��LQWHUYLHZHUV��HWF���KDYH�EHHQ�XVHG�WR�FROOHFW�DQG�LQWHUSUHW�WKH
GDWD�

��� 7ULDQJXODWLRQ�RI�WKHRULHV�PHDQV�WKH�XVH�RI�GLIIHUHQW�WKHRUHWLFDO�IUDPHZRUNV�WKURXJK�ZKLFK�WR�YLHZ�WKH�GDWD�RU�ILQGLQJV�

��� 0HWKRGRORJLFDO�WULDQJXODWLRQ�PHDQV�WR�HPSOR\�GLIIHUHQW�GDWD�JDWKHULQJ�WHFKQLTXHV�

7KH�ODVW�RI�WKHVH�LV�WKH�PRVW�FRPPRQ�IRUP�RI�WULDQJXODWLRQ��2QH�DSSOLFDWLRQ�RI�WULDQJXODWLRQ��DQG�DJDLQ�WKH�PRVW�FRPPRQ��LV�WR�YDOLGDWH
WKH�UHVXOWV�RI�VRPH�LQTXLU\�E\�SRLQWLQJ�WR�VLPLODU�UHVXOWV�\LHOGHG�WKURXJK�WKH�XVH�RI�GLIIHUHQW�SHUVSHFWLYHV��+RZHYHU��YDOLGDWLRQ�WKURXJK
WULDQJXODWLRQ�LV�GLIILFXOW�WR�DFKLHYH��'LIIHUHQW�GDWD�JDWKHULQJ�PHWKRGV�UHVXOW�LQ�GLIIHUHQW�NLQGV�RI�GDWD��ZKLFK�PD\�RU�PD\�QRW�EH
FRPSDWLEOH��8VLQJ�GLIIHUHQW�WKHRUHWLFDO�IUDPHZRUNV�PD\�RU�PD\�QRW�UHVXOW�LQ�FRPSOHPHQWDU\�ILQGLQJV��EXW�WR�DFKLHYH�WKHRUHWLFDO
WULDQJXODWLRQ�ZRXOG�UHTXLUH�WKH�WKHRULHV�WR�KDYH�VLPLODU�SKLORVRSKLFDO�XQGHUSLQQLQJV��8VLQJ�PRUH�WKDQ�RQH�GDWD�JDWKHULQJ�WHFKQLTXH�
DQG�PRUH�WKDQ�RQH�GDWD�DQDO\VLV�DSSURDFK��LV�JRRG�SUDFWLFH��EXW�DFKLHYLQJ�WUXH�WULDQJXODWLRQ�LV�UDUH�

������3LORW�6WXGLHV
$�SLORW�VWXG\�LV�D�VPDOO�WULDO�UXQ�RI�WKH�PDLQ�VWXG\��7KH�DLP�LV�WR�PDNH�VXUH�WKDW�WKH�SURSRVHG�PHWKRG�LV�YLDEOH�EHIRUH�HPEDUNLQJ�RQ�WKH
UHDO�VWXG\��'DWD�JDWKHULQJ�SDUWLFLSDQWV�FDQ�EH��DQG�XVXDOO\�DUH��YHU\�XQSUHGLFWDEOH��HYHQ�ZKHQ�D�ORW�RI�WLPH�DQG�HIIRUW�KDV�EHHQ�VSHQW
FDUHIXOO\�SODQQLQJ�WKH�GDWD�JDWKHULQJ�VHVVLRQ��3ODQV�VKRXOG�EH�WHVWHG�E\�GRLQJ�D�SLORW�VWXG\�EHIRUH�ODXQFKLQJ�LQWR�WKH�PDLQ�VWXG\��)RU
H[DPSOH��WKH�HTXLSPHQW�DQG�LQVWUXFWLRQV�WKDW�DUH�WR�EH�XVHG�FDQ�EH�FKHFNHG��WKH�TXHVWLRQV�IRU�DQ�LQWHUYLHZ�RU�LQ�D�TXHVWLRQQDLUH�FDQ
EH�WHVWHG�IRU�FODULW\��DQG�DQ�H[SHULPHQWDO�SURFHGXUH�FDQ�EH�FRQILUPHG�DV�YLDEOH��3RWHQWLDO�SUREOHPV�FDQ�EH�LGHQWLILHG�LQ�DGYDQFH�VR�WKDW
WKH\�FDQ�EH�FRUUHFWHG��'LVWULEXWLQJ�����TXHVWLRQQDLUHV�DQG�WKHQ�EHLQJ�WROG�WKDW�WZR�RI�WKH�TXHVWLRQV�ZHUH�YHU\�FRQIXVLQJ�ZDVWHV�WLPH�
DQQR\V�SDUWLFLSDQWV��DQG�LV�DQ�H[SHQVLYH�HUURU�WKDW�FRXOG�KDYH�EHHQ�DYRLGHG�E\�GRLQJ�D�SLORW�VWXG\�

,I�LW�LV�GLIILFXOW�WR�ILQG�SHRSOH�WR�SDUWLFLSDWH�RU�LI�DFFHVV�WR�SDUWLFLSDQWV�LV�OLPLWHG��FROOHDJXHV�RU�SHHUV�FDQ�EH�DVNHG�WR�FRPPHQW��*HWWLQJ
FRPPHQWV�IURP�SHHUV�LV�TXLFN�DQG�LQH[SHQVLYH�DQG�FDQ�EH�D�VXEVWLWXWH�IRU�D�SLORW�VWXG\��,W�LV�LPSRUWDQW�WR�QRWH�WKDW�DQ\RQH�LQYROYHG�LQ�D
SLORW�VWXG\�FDQQRW�EH�LQYROYHG�LQ�WKH�PDLQ�VWXG\��:K\"�%HFDXVH�WKH\�ZLOO�NQRZ�PRUH�DERXW�WKH�VWXG\�DQG�WKLV�FDQ�GLVWRUW�WKH�UHVXOWV�

%2;����

'DWD��,QIRUPDWLRQ��DQG�&RQFOXVLRQV
7KHUH�LV�DQ�LPSRUWDQW�GLIIHUHQFH�EHWZHHQ�UDZ�GDWD��LQIRUPDWLRQ��DQG�FRQFOXVLRQV��'DWD�LV�ZKDW�\RX�FROOHFW��WKLV�LV�WKHQ�DQDO\]HG
DQG�LQWHUSUHWHG�DQG�FRQFOXVLRQV�GUDZQ��,QIRUPDWLRQ�LV�JDLQHG�IURP�DQDO\]LQJ�DQG�LQWHUSUHWLQJ�WKH�GDWD�DQG�FRQFOXVLRQV
UHSUHVHQW�WKH�DFWLRQV�WR�EH�WDNHQ�EDVHG�RQ�WKH�LQIRUPDWLRQ��)RU�H[DPSOH��\RX�PLJKW�ZDQW�WR�NQRZ�ZKHWKHU�D�SDUWLFXODU�VFUHHQ
OD\RXW�KDV�LPSURYHG�WKH�XVHU
V�XQGHUVWDQGLQJ�RI�WKH�DSSOLFDWLRQ��,Q�WKLV�FDVH��WKH�UDZ�GDWD�FROOHFWHG�PLJKW�LQFOXGH�WKH�WLPH�LW
WDNHV�IRU�D�VHW�RI�XVHUV�WR�SHUIRUP�D�SDUWLFXODU�WDVN��WKH�XVHUV¶�FRPPHQWV�UHJDUGLQJ�WKHLU�XVH�RI�WKH�DSSOLFDWLRQ��ELRPHWULF
UHDGLQJV�DERXW�WKH�XVHUV¶�KHDUW�UDWHV�ZKLOH�XVLQJ�WKH�DSSOLFDWLRQ��DQG�VR�RQ��$W�WKLV�VWDJH��WKH�GDWD�LV�UDZ��,QIRUPDWLRQ�ZLOO
HPHUJH�RQFH�WKLV�UDZ�GDWD�KDV�EHHQ�DQDO\]HG�DQG�WKH�UHVXOWV�LQWHUSUHWHG��)RU�H[DPSOH��\RX�PD\�ILQG�DIWHU�DQDO\]LQJ�WKH�GDWD�WKDW
SHRSOH�ZLWK�PRUH�WKDQ���\HDUV¶�H[SHULHQFH�ILQG�WKH�QHZ�GHVLJQ�IUXVWUDWLQJ�DQG�WDNH�ORQJHU�WR�DFKLHYH�WKHLU�JRDOV��ZKLOH�WKRVH�ZLWK
OHVV�WKDQ���\HDUV¶�H[SHULHQFH�ILQG�WKH�GHVLJQ�KHOSIXO�DQG�FRPSOHWH�WDVNV�PRUH�TXLFNO\��<RXU�LQWHUSUHWDWLRQ�PD\�EH�WKDW�WKH�QHZ
OD\RXW�KDV�LPSURYHG�QRYLFHV¶�XQGHUVWDQGLQJ�EXW�KDV�LUULWDWHG�PRUH�H[SHULHQFHG�XVHUV��DQG�\RX�PD\�FRQFOXGH�WKDW�WKH�OD\RXW
QHHGV�WR�EH�UHGHVLJQHG��

����'DWD�5HFRUGLQJ
&DSWXULQJ�GDWD�LV�QHFHVVDU\�VR�WKDW�WKH�UHVXOWV�RI�D�GDWD�JDWKHULQJ�VHVVLRQ�PD\�EH�WDNHQ�DZD\�DQG�DQDO\]HG��6RPH�IRUPV�RI�GDWD
JDWKHULQJ�VXFK�DV�TXHVWLRQQDLUHV��GLDULHV��LQWHUDFWLRQ�ORJJLQJ��DQG�FROOHFWLQJ�ZRUN�DUWLIDFWV�DUH�VHOI�GRFXPHQWLQJ�DQG�QR�IXUWKHU
UHFRUGLQJ�LV�QHFHVVDU\��EXW�IRU�RWKHU�WHFKQLTXHV�WKHUH�LV�D�FKRLFH�RI�UHFRUGLQJ�DSSURDFKHV��7KH�PRVW�FRPPRQ�RI�WKHVH�DUH�WDNLQJ
QRWHV��DXGLR�UHFRUGLQJ��WDNLQJ�SKRWRJUDSKV��DQG�YLGHR�UHFRUGLQJ��7KHVH�PD\�EH�XVHG�LQGLYLGXDOO\�RU�LQ�FRPELQDWLRQ��)RU�H[DPSOH��DQ
LQWHUYLHZ�PD\�EH�DXGLR�UHFRUGHG�DQG�WKHQ�WR�KHOS�WKH�LQWHUYLHZHU�LQ�ODWHU�DQDO\VLV��D�SKRWRJUDSK�RI�WKH�LQWHUYLHZHH�PD\�EH�WDNHQ�

:KLFK�GDWD�UHFRUGLQJ�DSSURDFKHV�DUH�XVHG�ZLOO�GHSHQG�RQ�WKH�FRQWH[W��WLPH�DQG�UHVRXUFHV�DYDLODEOH��DQG�WKH�VHQVLWLYLW\�RI�WKH�VLWXDWLRQ�
WKH�FKRLFH�RI�GDWD�UHFRUGLQJ�DSSURDFK�ZLOO�DIIHFW�WKH�OHYHO�RI�GHWDLO�FROOHFWHG��DQG�KRZ�LQWUXVLYH�WKH�GDWD�JDWKHULQJ�ZLOO�EH��,Q�PRVW
VHWWLQJV��DXGLR�UHFRUGLQJ��SKRWRJUDSKV��DQG�QRWHV�ZLOO�EH�VXIILFLHQW��,Q�RWKHUV�LW�LV�HVVHQWLDO�WR�FROOHFW�YLGHR�GDWD�VR�DV�WR�UHFRUG�LQ�GHWDLO
WKH�LQWULFDFLHV�RI�WKH�DFWLYLW\�DQG�LWV�FRQWH[W��7KUHH�FRPPRQ�GDWD�UHFRUGLQJ�DSSURDFKHV�DUH�GLVFXVVHG�EHORZ�



������1RWHV�3OXV�3KRWRJUDSKV
7DNLQJ�QRWHV��E\�KDQG�RU�E\�W\SLQJ��LV�WKH�OHDVW�WHFKQLFDO�DQG�PRVW�IOH[LEOH�ZD\�RI�UHFRUGLQJ�GDWD��+DQGZULWWHQ�QRWHV�PD\�EH�WUDQVFULEHG�
LQ�ZKROH�RU�LQ�SDUW��:KLOH�WKLV�PD\�VHHP�WHGLRXV��LW�LV�XVXDOO\�WKH�ILUVW�VWHS�LQ�WKH�DQDO\VLV��DQG�WKLV�DFWLYLW\�JLYHV�WKH�DQDO\VW�D�JRRG
RYHUYLHZ�RI�WKH�TXDOLW\�DQG�FRQWHQWV�RI�WKH�GDWD�FROOHFWHG��(YHQ�WKRXJK�WRROV�H[LVW�IRU�VXSSRUWLQJ�GDWD�FROOHFWLRQ�DQG�DQDO\VLV��WKH
DGYDQWDJHV�RI�KDQGZULWWHQ�QRWHV�LQFOXGH�WKDW�SHQ�DQG�SDSHU�DUH�PXFK�OHVV�LQWUXVLYH�WKDQ�D�NH\ERDUG��DQG�WKH\�DUH�H[WUHPHO\�IOH[LEOH�
'LVDGYDQWDJHV�ZLWK�QRWHV�LQFOXGH�WKDW�LW�FDQ�EH�GLIILFXOW�DQG�WLULQJ�WR�ZULWH��RU�W\SH��DQG�OLVWHQ�RU�REVHUYH�DW�WKH�VDPH�WLPH��LW�LV�HDV\�WR
ORVH�FRQFHQWUDWLRQ��ELDVHV�FUHHS�LQ��KDQGZULWLQJ�FDQ�EH�GLIILFXOW�WR�GHFLSKHU��DQG�WKH�VSHHG�RI�ZULWLQJ��RU�W\SLQJ��LV�OLPLWHG��+RZHYHU�
ZRUNLQJ�ZLWK�DQRWKHU�SHUVRQ�VROYHV�VRPH�RI�WKHVH�SUREOHPV�DQG�SURYLGHV�DQRWKHU�SHUVSHFWLYH�

,I�DSSURSULDWH��SKRWRJUDSK�V��DQG�VKRUW�YLGHRV��FDSWXUHG�YLD�VPDUWSKRQHV�RU�RWKHU�KDQGKHOG�GHYLFHV��RI�DUWLIDFWV��HYHQWV��DQG�WKH
HQYLURQPHQW�FDQ�EH�XVHG�WR�VXSSOHPHQW�QRWHV�DQG�KDQG�GUDZQ�VNHWFKHV��SURYLGHG�SHUPLVVLRQ�KDV�EHHQ�JLYHQ�

������$XGLR�3OXV�3KRWRJUDSKV
$XGLR�UHFRUGLQJ�FDQ�EH�D�XVHIXO�DOWHUQDWLYH�WR�QRWH�WDNLQJ�DQG�LV�OHVV�LQWUXVLYH�WKDQ�YLGHR��,Q�REVHUYDWLRQ��LW�DOORZV�REVHUYHUV�WR�IRFXV�RQ
WKH�DFWLYLW\�UDWKHU�WKDQ�WU\LQJ�WR�FDSWXUH�HYHU\�VSRNHQ�ZRUG��,Q�DQ�LQWHUYLHZ��LW�DOORZV�WKH�LQWHUYLHZHU�WR�SD\�PRUH�DWWHQWLRQ�WR�WKH
LQWHUYLHZHH�UDWKHU�WKDQ�WU\�WR�WDNH�QRWHV�DV�ZHOO�DV�OLVWHQ��EXW�WUDQVFULELQJ�D�ORW�RI�DXGLR�GDWD�LV�WLPH�FRQVXPLQJ��+RZHYHU��LW�LVQ
W�DOZD\V
QHFHVVDU\�WR�WUDQVFULEH�DOO�RI�LW�±�RIWHQ�RQO\�VHFWLRQV�DUH�QHHGHG��GHSHQGLQJ�RQ�ZK\�WKH�GDWD�ZDV�FROOHFWHG��0DQ\�VWXGLHV�GR�QRW�QHHG�D
JUHDW�OHYHO�RI�GHWDLO��DQG�LQVWHDG��UHFRUGLQJV�DUH�XVHG�DV�D�UHPLQGHU�DQG�DV�D�VRXUFH�RI�DQHFGRWHV�IRU�UHSRUWV��,W�LV�DOVR�VXUSULVLQJ�KRZ
HYRFDWLYH�LW�FDQ�EH�WR�KHDU�DXGLR�UHFRUGLQJV�RI�SHRSOH�RU�SODFHV�IURP�ZKHQ�\RX�FROOHFWHG�WKH�GDWD��,I�\RX�DUH�XVLQJ�DXGLR�UHFRUGLQJ�DV
WKH�PDLQ�RU�RQO\�GDWD�FROOHFWLRQ�WHFKQLTXH�WKHQ�LW�LV�LPSRUWDQW�WKDW�WKH�TXDOLW\�LV�JRRG�DQG�LW�LV�DGYLVDEOH�WR�FKHFN�WKLV�EHIRUH�VWDUWLQJ�\RXU
GDWD�FROOHFWLRQ�

$XGLR�UHFRUGLQJ�FDQ�EH�VXSSOHPHQWHG�ZLWK�SKRWRJUDSKV��DV�PHQWLRQHG�DERYH�

������9LGHR
9LGHR�KDV�WKH�DGYDQWDJH�RI�FDSWXULQJ�ERWK�YLVXDO�DQG�DXGLR�GDWD�EXW�YLGHR�UHFRUGLQJ�KDV�VRPH�DGGLWLRQDO�SODQQLQJ�LVVXHV�WKDW�QHHG�WR
EH�DGGUHVVHG��DQG�LW�FDQ�EH�LQWUXVLYH��QR�PDWWHU�KRZ�ZHOO�\RX�SODQ�LW���'HQ]LQ�DQG�/LQFROQ���������+HDWK�HW�DO��������LGHQWLI\�VHYHUDO�RI
WKHVH�LVVXHV�LQFOXGLQJ�

'HFLGLQJ�ZKHWKHU�WR�IL[�WKH�FDPHUD
V�SRVLWLRQ�RU�XVH�D�URYLQJ�UHFRUGHU��7KLV�GHFLVLRQ�GHSHQGV�RQ�WKH�DFWLYLW\�EHLQJ�UHFRUGHG�DQG�WKH
SXUSRVH�WR�ZKLFK�WKH�YLGHR�GDWD�ZLOO�EH�SXW�±�H�J��IRU�LOOXVWUDWLYH�SXUSRVHV�RQO\�RU�IRU�GHWDLOHG�GDWD�DQDO\VLV��,Q�VRPH�FDVHV��VXFK�DV
SHUYDVLYH�JDPHV��D�URYLQJ�FDPHUD�LV�WKH�RQO\�ZD\�WR�FDSWXUH�WKH�UHTXLUHG�DFWLRQ�

'HFLGLQJ�ZKHUH�WR�SRLQW�WKH�FDPHUD�LQ�RUGHU�WR�FDSWXUH�ZKDW�LV�UHTXLUHG��+HDWK�DQG�KLV�FROOHDJXHV�VXJJHVW�FDUU\LQJ�RXW�ILHOGZRUN�IRU
D�VKRUW�WLPH�EHIRUH�VWDUWLQJ�WR�YLGHR�UHFRUG�LQ�RUGHU�WR�EHFRPH�IDPLOLDU�ZLWK�WKH�HQYLURQPHQW�DQG�EH�DEOH�WR�LGHQWLI\�VXLWDEOH
UHFRUGLQJ�ORFDWLRQV��,QYROYLQJ�WKH�SDUWLFLSDQWV�WKHPVHOYHV�LQ�GHFLGLQJ�ZKDW�DQG�ZKHUH�WR�UHFRUG�DOVR�KHOSV�WR�FDSWXUH�UHOHYDQW
DFWLRQ�

8QGHUVWDQGLQJ�WKH�LPSDFW�RI�WKH�UHFRUGLQJ�RQ�SDUWLFLSDQWV��,W�LV�RIWHQ�DVVXPHG�WKDW�YLGHR�UHFRUGLQJ�ZLOO�KDYH�DQ�LPSDFW�RQ
SDUWLFLSDQWV�DQG�WKHLU�EHKDYLRU�EXW�+HDWK�HW�DO��������VXJJHVW�WDNLQJ�DQ�HPSLULFDO�DSSURDFK�WR�WKH�TXHVWLRQ�DQG�H[DPLQLQJ�WKH�GDWD
LWVHOI�WR�VHH�ZKHWKHU�WKHUH�LV�DQ\�HYLGHQFH�RI�EHKDYLRU�RULHQWLQJ�WR�WKH�FDPHUD�

$FWLYLW\����
,PDJLQH�\RX�DUH�D�FRQVXOWDQW�ZKR�LV�HPSOR\HG�WR�KHOS�GHYHORS�D�QHZ�FRPSXWHUL]HG�JDUGHQ�SODQQLQJ�WRRO�WR�EH�XVHG�E\�DPDWHXU
DQG�SURIHVVLRQDO�JDUGHQ�GHVLJQHUV��<RXU�JRDO�LV�WR�ILQG�RXW�KRZ�JDUGHQ�GHVLJQHUV�XVH�DQ�HDUO\�SURWRW\SH�DV�WKH\�ZDON�DURXQG
WKHLU�FOLHQWV¶�JDUGHQV�VNHWFKLQJ�GHVLJQ�LGHDV��WDNLQJ�QRWHV��DQG�DVNLQJ�WKH�FOLHQWV�DERXW�ZKDW�WKH\�OLNH�DQG�KRZ�WKH\�DQG�WKHLU
IDPLOLHV�XVH�WKH�JDUGHQ��:KDW�DUH�WKH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�WKH�WKUHH�DSSURDFKHV�WR�GDWD�UHFRUGLQJ�GLVFXVVHG
DERYH��LQ�WKLV�HQYLURQPHQW"

&RPPHQW
+DQGZULWWHQ�QRWHV�GR�QRW�UHTXLUH�VSHFLDOLVW�HTXLSPHQW��7KH\�DUH�XQREWUXVLYH�DQG�YHU\�IOH[LEOH�EXW�GLIILFXOW�WR�GR�ZKLOH�ZDONLQJ
DURXQG�D�JDUGHQ��,I�LW�VWDUWV�WR�UDLQ��WKHUH�LV�QR�HTXLSPHQW�WR�JHW�ZHW��EXW�QRWHV�PD\�JHW�VRJJ\�DQG�GLIILFXOW�WR�UHDG��DQG�ZULWH���
9LGHR�FDSWXUHV�PRUH�LQIRUPDWLRQ��H�J��WKH�ODQGVFDSH��ZKHUH�WKH�GHVLJQHUV�DUH�ORRNLQJ��VNHWFKHV��FRPPHQWV��HWF���EXW�LW�LV�PRUH
LQWUXVLYH�DQG�\RX�PXVW�KROG�WKH�FDPHUD��9LGHR�PD\�DOVR�EH�WULFN\�WR�FDSWXUH�LI�LW�VWDUWV�WR�UDLQ��6KRUW�YLGHR�VHTXHQFHV�FDSWXUHG�RQ
D�VPDUWSKRQH�DUH�HDVLHU�WR�FROOHFW�DQG�WHQG�WR�EH�OHVV�REWUXVLYH��$XGLR�PD\�EH�D�JRRG�FRPSURPLVH��EXW�LQWHJUDWLQJ�VNHWFKHV
DQG�RWKHU�DUWLIDFWV�ODWHU�FDQ�EH�PRUH�GLIILFXOW�

*DUGHQ�SODQQLQJ�LV�D�KLJKO\�YLVXDO��DHVWKHWLF�DFWLYLW\��VR�LW�ZRXOG�EH�LPSRUWDQW�WR�VXSSOHPHQW�QRWH�WDNLQJ�DQG�DXGLR�UHFRUGLQJ�ZLWK
SKRWRJUDSKV�FDSWXUHG�XVLQJ�HLWKHU�D�GLJLWDO�FDPHUD�RU�D�VPDUWSKRQH��

����,QWHUYLHZV



,QWHUYLHZV�FDQ�EH�WKRXJKW�RI�DV�D�³FRQYHUVDWLRQ�ZLWK�D�SXUSRVH´��.DKQ�DQG�&DQQHOO���������+RZ�OLNH�DQ�RUGLQDU\�FRQYHUVDWLRQ�WKH
LQWHUYLHZ�FDQ�EH�GHSHQGV�RQ�WKH�W\SH�RI�LQWHUYLHZ�PHWKRG�XVHG��7KHUH�DUH�IRXU�PDLQ�W\SHV�RI�LQWHUYLHZV��RSHQ�HQGHG�RU�XQVWUXFWXUHG�
VWUXFWXUHG��VHPL�VWUXFWXUHG��DQG�JURXS�LQWHUYLHZV��)RQWDQD�DQG�)UH\���������7KH�ILUVW�WKUHH�W\SHV�DUH�QDPHG�DFFRUGLQJ�WR�KRZ�PXFK
FRQWURO�WKH�LQWHUYLHZHU�LPSRVHV�RQ�WKH�FRQYHUVDWLRQ�E\�IROORZLQJ�D�SUHGHWHUPLQHG�VHW�RI�TXHVWLRQV��7KH�IRXUWK�LQYROYHV�D�VPDOO�JURXS
JXLGHG�E\�D�IDFLOLWDWRU�

7KH�PRVW�DSSURSULDWH�DSSURDFK�WR�LQWHUYLHZLQJ�GHSHQGV�RQ�WKH�SXUSRVH�RI�WKH�LQWHUYLHZ��WKH�TXHVWLRQV�WR�EH�DGGUHVVHG��DQG�WKH�VWDJH
LQ�WKH�OLIHF\FOH��)RU�H[DPSOH��LI�WKH�JRDO�LV�WR�JDLQ�ILUVW�LPSUHVVLRQV�DERXW�KRZ�XVHUV�UHDFW�WR�D�QHZ�GHVLJQ�LGHD��VXFK�DV�DQ�LQWHUDFWLYH
VLJQ��WKHQ�DQ�LQIRUPDO��RSHQ�HQGHG�LQWHUYLHZ�LV�RIWHQ�WKH�EHVW�DSSURDFK��%XW�LI�WKH�JRDO�LV�WR�JHW�IHHGEDFN�DERXW�D�SDUWLFXODU�GHVLJQ
IHDWXUH��VXFK�DV�WKH�OD\RXW�RI�D�QHZ�ZHE�EURZVHU��WKHQ�D�VWUXFWXUHG�LQWHUYLHZ�RU�TXHVWLRQQDLUH�LV�RIWHQ�EHWWHU��7KLV�LV�EHFDXVH�WKH�JRDOV
DQG�TXHVWLRQV�DUH�PRUH�VSHFLILF�LQ�WKH�ODWWHU�FDVH�

������8QVWUXFWXUHG�,QWHUYLHZV
2SHQ�HQGHG�RU�XQVWUXFWXUHG�LQWHUYLHZV�DUH�DW�RQH�HQG�RI�D�VSHFWUXP�RI�KRZ�PXFK�FRQWURO�WKH�LQWHUYLHZHU�KDV�RYHU�WKH�LQWHUYLHZ
SURFHVV��7KH\�DUH�H[SORUDWRU\�DQG�DUH�PRUH�OLNH�FRQYHUVDWLRQV�DURXQG�D�SDUWLFXODU�WRSLF��WKH\�RIWHQ�JR�LQWR�FRQVLGHUDEOH�GHSWK�
4XHVWLRQV�SRVHG�E\�WKH�LQWHUYLHZHU�DUH�RSHQ��PHDQLQJ�WKDW�WKHUH�LV�QR�SDUWLFXODU�H[SHFWDWLRQ�DERXW�WKH�IRUPDW�RU�FRQWHQW�RI�DQVZHUV�
)RU�H[DPSOH��WKH�ILUVW�TXHVWLRQ�DVNHG�RI�DOO�SDUWLFLSDQWV�PLJKW�EH��µ:KDW�DUH�WKH�DGYDQWDJHV�RI�XVLQJ�D�WRXFK�VFUHHQ"¶�+HUH��WKH
LQWHUYLHZHH�LV�IUHH�WR�DQVZHU�DV�IXOO\�RU�DV�EULHIO\�DV�VKH�ZLVKHV�DQG�ERWK�LQWHUYLHZHU�DQG�LQWHUYLHZHH�FDQ�VWHHU�WKH�LQWHUYLHZ��)RU
H[DPSOH��RIWHQ�WKH�LQWHUYLHZHU�ZLOO�VD\��³&DQ�\RX�WHOO�PH�D�ELW�PRUH�DERXW������´�7KLV�LV�UHIHUUHG�WR�DV�SURELQJ�

'HVSLWH�EHLQJ�XQVWUXFWXUHG�DQG�RSHQ��LW�LV�DOZD\V�DGYLVDEOH�IRU�WKH�LQWHUYLHZHU�WR�KDYH�D�SODQ�RI�WKH�PDLQ�WRSLFV�WR�EH�FRYHUHG��VR�WKDW
VKH�FDQ�PDNH�VXUH�WKDW�DOO�WKH�WRSLFV�RI�LQWHUHVW�DUH�LQFOXGHG��*RLQJ�LQWR�DQ�LQWHUYLHZ�ZLWKRXW�DQ�DJHQGD�VKRXOG�QRW�EH�FRQIXVHG�ZLWK
EHLQJ�RSHQ�WR�KHDULQJ�QHZ�LGHDV��VHH�6HFWLRQ�������RQ�SODQQLQJ�DQ�LQWHUYLHZ���2QH�RI�WKH�VNLOOV�QHFHVVDU\�IRU�FRQGXFWLQJ�DQ
XQVWUXFWXUHG�LQWHUYLHZ�LV�JHWWLQJ�WKH�EDODQFH�ULJKW�EHWZHHQ�PDNLQJ�VXUH�WKDW�DQVZHUV�WR�UHOHYDQW�TXHVWLRQV�DUH�REWDLQHG��ZKLOH�DW�WKH
VDPH�WLPH�EHLQJ�SUHSDUHG�WR�IROORZ�QHZ�OLQHV�RI�HQTXLU\�WKDW�ZHUH�QRW�DQWLFLSDWHG�

$�EHQHILW�RI�XQVWUXFWXUHG�LQWHUYLHZV�LV�WKDW�WKH\�JHQHUDWH�ULFK�GDWD�WKDW�LV�RIWHQ�LQWHUUHODWHG�DQG�FRPSOH[��L�H��GDWD�WKDW�JLYHV�D�GHHS
XQGHUVWDQGLQJ�RI�WKH�WRSLF��,Q�DGGLWLRQ��LQWHUYLHZHHV�PD\�PHQWLRQ�LVVXHV�WKDW�WKH�LQWHUYLHZHU�KDV�QRW�FRQVLGHUHG��$�ORW�RI�XQVWUXFWXUHG
GDWD�LV�JHQHUDWHG�DQG�WKH�LQWHUYLHZV�ZLOO�QRW�EH�FRQVLVWHQW�DFURVV�SDUWLFLSDQWV�VLQFH�HDFK�LQWHUYLHZ�WDNHV�RQ�LWV�RZQ�IRUPDW�
8QVWUXFWXUHG�LQWHUYLHZV�FDQ�WKHUHIRUH�EH�WLPH�FRQVXPLQJ�WR�DQDO\]H��DOWKRXJK�WKHPHV�FDQ�RIWHQ�EH�LGHQWLILHG�DFURVV�LQWHUYLHZV�XVLQJ
WHFKQLTXHV�IURP�JURXQGHG�WKHRU\�DQG�RWKHU�DSSURDFKHV�GLVFXVVHG�LQ�&KDSWHU����7KHVH�FKDUDFWHULVWLFV�QHHG�WR�EH�WDNHQ�LQWR�DFFRXQW
ZKHQ�GHFLGLQJ�ZKLFK�W\SH�RI�LQWHUYLHZ�WR�FKRRVH�

������6WUXFWXUHG�,QWHUYLHZV
,Q�VWUXFWXUHG�LQWHUYLHZV��WKH�LQWHUYLHZHU�DVNV�SUHGHWHUPLQHG�TXHVWLRQV�VLPLODU�WR�WKRVH�LQ�D�TXHVWLRQQDLUH��VHH�6HFWLRQ�������DQG�WKH
VDPH�TXHVWLRQV�DUH�XVHG�ZLWK�HDFK�SDUWLFLSDQW�VR�WKH�VWXG\�LV�VWDQGDUGL]HG��7KH�TXHVWLRQV�QHHG�WR�EH�VKRUW�DQG�FOHDUO\�ZRUGHG��DQG
WKH\�DUH�W\SLFDOO\�FORVHG�TXHVWLRQV��ZKLFK�PHDQV�WKDW�WKH\�UHTXLUH�DQ�DQVZHU�IURP�D�SUHGHWHUPLQHG�VHW�RI�DOWHUQDWLYHV��WKLV�PD\�LQFOXGH
DQ�µRWKHU¶�RSWLRQ��EXW�LGHDOO\�WKLV�ZRXOG�QRW�EH�FKRVHQ�YHU\�RIWHQ���&ORVHG�TXHVWLRQV�ZRUN�ZHOO�LI�WKH�UDQJH�RI�SRVVLEOH�DQVZHUV�LV
NQRZQ��DQG�ZKHQ�SDUWLFLSDQWV�DUH�LQ�D�UXVK��6WUXFWXUHG�LQWHUYLHZV�DUH�RQO\�UHDOO\�XVHIXO�ZKHQ�WKH�JRDOV�DUH�FOHDUO\�XQGHUVWRRG�DQG
VSHFLILF�TXHVWLRQV�FDQ�EH�LGHQWLILHG��([DPSOH�TXHVWLRQV�IRU�D�VWUXFWXUHG�LQWHUYLHZ�PLJKW�EH�

:KLFK�RI�WKH�IROORZLQJ�ZHEVLWHV�GR�\RX�YLVLW�PRVW�IUHTXHQWO\��DPD]RQ�FRP��JRRJOH�FRP��PVQ�FRP"

+RZ�RIWHQ�GR�\RX�YLVLW�WKLV�ZHEVLWH��HYHU\�GD\��RQFH�D�ZHHN��RQFH�D�PRQWK��OHVV�RIWHQ�WKDQ�RQFH�D�PRQWK"

'R�\RX�HYHU�SXUFKDVH�DQ\WKLQJ�RQOLQH��\HV�QR"�,I�\RXU�DQVZHU�LV�\HV��KRZ�RIWHQ�GR�\RX�SXUFKDVH�WKLQJV�RQOLQH��HYHU\�GD\��RQFH�D
ZHHN��RQFH�D�PRQWK��OHVV�IUHTXHQWO\�WKDQ�RQFH�D�PRQWK"

4XHVWLRQV�LQ�D�VWUXFWXUHG�LQWHUYLHZ�VKRXOG�EH�ZRUGHG�H[DFWO\�WKH�VDPH�IRU�HDFK�SDUWLFLSDQW��DQG�WKH\�VKRXOG�EH�DVNHG�LQ�WKH�VDPH
RUGHU�

������6HPL�VWUXFWXUHG�,QWHUYLHZV
6HPL�VWUXFWXUHG�LQWHUYLHZV�FRPELQH�IHDWXUHV�RI�VWUXFWXUHG�DQG�XQVWUXFWXUHG�LQWHUYLHZV�DQG�XVH�ERWK�FORVHG�DQG�RSHQ�TXHVWLRQV��7KH
LQWHUYLHZHU�KDV�D�EDVLF�VFULSW�IRU�JXLGDQFH��VR�WKDW�WKH�VDPH�WRSLFV�DUH�FRYHUHG�ZLWK�HDFK�LQWHUYLHZHH��7KH�LQWHUYLHZHU�VWDUWV�ZLWK
SUHSODQQHG�TXHVWLRQV�DQG�WKHQ�SUREHV�WKH�LQWHUYLHZHH�WR�VD\�PRUH�XQWLO�QR�QHZ�UHOHYDQW�LQIRUPDWLRQ�LV�IRUWKFRPLQJ��)RU�H[DPSOH�

:KLFK�PXVLF�ZHEVLWHV�GR�\RX�YLVLW�PRVW�IUHTXHQWO\"��$QVZHU��PHQWLRQV�VHYHUDO�EXW�VWUHVVHV�WKDW�VKH�SUHIHUV
KRWWHVWPXVLF�FRP!

:K\"��$QVZHU��VD\V�WKDW�VKH�OLNHV�WKH�VLWH�OD\RXW!

7HOO�PH�PRUH�DERXW�WKH�VLWH�OD\RXW��6LOHQFH��IROORZHG�E\�DQ�DQVZHU�GHVFULELQJ�WKH�VLWH
V�OD\RXW!

$Q\WKLQJ�HOVH�WKDW�\RX�OLNH�DERXW�WKH�VLWH"��$QVZHU��GHVFULEHV�WKH�DQLPDWLRQV!

7KDQNV��$UH�WKHUH�DQ\�RWKHU�UHDVRQV�IRU�YLVLWLQJ�WKLV�VLWH�VR�RIWHQ�WKDW�\RX�KDYHQ
W�PHQWLRQHG"

,W�LV�LPSRUWDQW�QRW�WR�SUH�HPSW�DQ�DQVZHU�E\�SKUDVLQJ�D�TXHVWLRQ�WR�VXJJHVW�WKDW�D�SDUWLFXODU�DQVZHU�LV�H[SHFWHG��)RU�H[DPSOH��µ<RX
VHHPHG�WR�OLNH�WKLV�XVH�RI�FRORU������¶�DVVXPHV�WKDW�WKLV�LV�WKH�FDVH�DQG�ZLOO�SUREDEO\�HQFRXUDJH�WKH�LQWHUYLHZHH�WR�DQVZHU�WKDW�WKLV�LV
WUXH�VR�DV�QRW�WR�RIIHQG�WKH�LQWHUYLHZHU��&KLOGUHQ�DUH�SDUWLFXODUO\�SURQH�WR�EHKDYH�LQ�WKLV�ZD\��VHH�%R[�����IRU�PRUH�RQ�GDWD�JDWKHULQJ



ZLWK�FKLOGUHQ���7KH�ERG\�ODQJXDJH�RI�WKH�LQWHUYLHZHU��IRU�H[DPSOH�ZKHWKHU�VKH�LV�VPLOLQJ��VFRZOLQJ��ORRNLQJ�GLVDSSURYLQJ��HWF���FDQ�KDYH
D�VWURQJ�LQIOXHQFH�RQ�ZKHWKHU�WKH�LQWHUYLHZHH�ZLOO�DJUHH�ZLWK�D�TXHVWLRQ��DQG�WKH�LQWHUYLHZHH�QHHGV�WR�KDYH�WLPH�WR�VSHDN�DQG�QRW�EH
PRYHG�RQ�WRR�TXLFNO\�

3UREHV�DUH�D�XVHIXO�GHYLFH�IRU�JHWWLQJ�PRUH�LQIRUPDWLRQ��HVSHFLDOO\�QHXWUDO�SUREHV�VXFK�DV�µ'R�\RX�ZDQW�WR�WHOO�PH�DQ\WKLQJ�HOVH"
��DQG
SURPSWV�ZKLFK�UHPLQG�LQWHUYLHZHHV�LI�WKH\�IRUJHW�WHUPV�RU�QDPHV�KHOS�WR�PRYH�WKH�LQWHUYLHZ�DORQJ��6HPL�VWUXFWXUHG�LQWHUYLHZV�DUH
LQWHQGHG�WR�EH�EURDGO\�UHSOLFDEOH��VR�SURELQJ�DQG�SURPSWLQJ�VKRXOG�DLP�WR�KHOS�WKH�LQWHUYLHZ�DORQJ�ZLWKRXW�LQWURGXFLQJ�ELDV�

%2;����
:RUNLQJ�ZLWK�&KLOGUHQ

&KLOGUHQ�WKLQN�DQG�UHDFW�WR�VLWXDWLRQV�GLIIHUHQWO\�IURP�DGXOWV��7KHUHIRUH��LI�FKLOGUHQ�DUH�WR�EH�LQFOXGHG�LQ�GDWD�JDWKHULQJ�VHVVLRQV�
WKHQ�FKLOG�IULHQGO\�PHWKRGV�DUH�QHHGHG�WR�PDNH�WKHP�IHHO�DW�HDVH�VR�WKDW�WKH\�ZLOO�FRPPXQLFDWH�ZLWK�\RX��)RU�H[DPSOH��IRU�YHU\
\RXQJ�FKLOGUHQ�RI�SUH�UHDGLQJ�RU�HDUO\�UHDGLQJ�DJH��GDWD�JDWKHULQJ�VHVVLRQV�QHHG�WR�UHO\�RQ�LPDJHV�DQG�FKDW�UDWKHU�WKDQ�ZULWWHQ
LQVWUXFWLRQV�RU�TXHVWLRQQDLUHV��0DQ\�UHVHDUFKHUV�ZKR�ZRUN�ZLWK�FKLOGUHQ�KDYH�GHYHORSHG�VHWV�RI�µVPLOH\V
��VXFK�DV�WKRVH�VKRZQ
LQ�)LJXUH������VR�WKDW�FKLOGUHQ�FDQ�VHOHFW�WKH�RQH�WKDW�PRVW�FORVHO\�UHSUHVHQWV�WKHLU�IHHOLQJV��H�J��5HDG�HW�DO��������

)LJXUH�����$�VPLOH\RPHWHU�JDXJH�IRU�HDUO\�UHDGHUV
6RXUFH��)LJXUH����-DQHW�5HDG��6WXDUW�0DF)DUODQH�DQG�&KULV�&DVH\�³(QGXUDELOLW\��(QJDJHPHQW�DQG�([SHFWDWLRQV��0HDVXULQJ�&KLOGUHQ
V�)XQ´�'HSDUWPHQW
RI�&RPSXWLQJ��8QLYHUVLW\�RI�&HQWUDO�/DQFDVKLUH��5HSURGXFHG�ZLWK�SHUPLVVLRQ�

6HYHUDO�RWKHU�WHFKQLTXHV�IRU�GDWD�JDWKHULQJ�ZLWK�FKLOGUHQ�KDYH�EHHQ�GHYHORSHG��)RU�H[DPSOH��LQ�.LG5HSRUWHU��%HNNHU�HW�DO�������
FKLOGUHQ�DUH�DVNHG�WR�SURGXFH�QHZVSDSHU�DUWLFOHV�RQ�WKH�WRSLF�EHLQJ�LQYHVWLJDWHG��ZKLOH�WKH�0LVVLRQ�IURP�0DUV�DSSURDFK
�'LQGOHU�HW�DO��������LQYROYHV�FKLOGUHQ�H[SODLQLQJ�HYHU\GD\�H[SHULHQFHV�RYHU�DQ�DXGLR�FRQQHFWLRQ�WR�D�UHVHDUFKHU�SUHWHQGLQJ�WR�EH
D�0DUWLDQ�

'UXLQ��������LGHQWLILHV�IRXU�UROHV�IRU�FKLOGUHQ�LQ�WKH�GHVLJQ�RI�WHFKQRORJ\��SDUWLFXODUO\�IRU�OHDUQLQJ���XVHU��WHVWHU��LQIRUPDQW��DQG
GHVLJQ�SDUWQHU��,Q�WKH�UROH�RI�XVHU�FKLOGUHQ�XVH�WKH�WHFKQRORJ\�ZKLOH�DGXOWV�REVHUYH��DV�WHVWHU�FKLOGUHQ�WHVW�SURWRW\SHV�RI
WHFKQRORJ\��DV�LQIRUPDQW�FKLOGUHQ�WDNH�SDUW�LQ�WKH�GHVLJQ�SURFHVV�DW�YDULRXV�VWDJHV��DQG�DV�GHVLJQ�SDUWQHU�FKLOGUHQ�DUH�HTXDO
VWDNHKROGHUV�WKURXJKRXW�WKH�GHVLJQ�SURFHVV�

*XKD�HW�DO��������ZRUN�ZLWK�FKLOGUHQ�DV�WHFKQRORJ\�GHVLJQ�SDUWQHUV��7KH\�KDYH�IRXQG�WKDW�XQH[SHFWHG�LQQRYDWLRQV�UHVXOW�ZKHQ
ZRUNLQJ�DV�DQ�LQWHUJHQHUDWLRQDO�WHDP��L�H��DGXOWV�DQG�FKLOGUHQ�ZRUNLQJ�WRJHWKHU��7KH�PHWKRG�WKH\�XVH�LV�FDOOHG�FRRSHUDWLYH
LQTXLU\��'UXLQ��������*XKD�HW�DO���������EDVHG�RQ�6FDQGLQDYLDQ�FRRSHUDWLYH�GHVLJQ�SUDFWLFHV��SDUWLFLSDWRU\�GHVLJQ��DQG
FRQWH[WXDO�LQTXLU\��0DQ\�WHFKQLTXHV�FDQ�EH�XVHG�LQ�FRRSHUDWLYH�LQTXLU\��VXFK�DV�VNHWFKLQJ�LGHDV�DQG�EUDLQVWRUPLQJ��DQG
REVHUYDWLRQDO�UHVHDUFK�

5HVHDUFKHUV�DOVR�XVH�D�YDULHW\�RI�SDUWLFLSDWRU\�GHVLJQ�PHWKRGV�LQ�GHVLJQ�EDVHG�UHVHDUFK��'%5���D�PHWKRGRORJ\�WKDW�LV
FRPPRQ�LQ�WKH�ILHOGV�RI�OHDUQLQJ�VFLHQFHV�DQG�LQWHUDFWLRQ�GHVLJQ�IRU�FKLOGUHQ��,Q�'%5��UHVHDUFKHUV�GHVLJQ�WKHRU\�GULYHQ�OHDUQLQJ
HQYLURQPHQWV��WHVW�WKHVH�GHVLJQV�LQ�DXWKHQWLF�HGXFDWLRQDO�FRQWH[WV��DQG�WKHQ�XVH�WKH�UHVXOWLQJ�UHVHDUFK�ILQGLQJV�WR�LQIRUP
IXUWKHU�LWHUDWLYH�F\FOHV�RI�GHVLJQ�DQG�WHVWLQJ��<LS�HW�DO��������HPSOR\�WKHVH�PHWKRGRORJLHV�LQ�GHVLJQLQJ�HGXFDWLRQDO
HQYLURQPHQWV�DQG�WHFKQRORJLHV�IRU�FKLOGUHQ
V�VFLHQFH�OHDUQLQJ��7KH\�ILQG�WKDW�FKLOGUHQ�SOD\�YHU\�GLIIHUHQW�GHVLJQ�UROHV�EDVHG�RQ
WKHLU�SULRU�NQRZOHGJH��&KLOGUHQ�ZKR�KDG�H[SHULHQFH�LQ�WKH�OHDUQLQJ�HQYLURQPHQW�RIWHQ�ZHUH�DEOH�WR�LPSURYH�WKH�SUDFWLFDO�DQG
SUDJPDWLF�DVSHFWV�RI�WHFKQRORJ\�GHVLJQHG�IRU�WKRVH�HQYLURQPHQWV��2Q�WKH�RWKHU�KDQG��FKLOGUHQ�ZKR�KDG�H[SOLFLW�GHVLJQ
H[SHULHQFH�ZHUH�PRUH�DEOH�WR�JHQHUDWH�RSHQ�DQG�XQFRQVWUDLQHG�LGHDV�UHJDUGLQJ�DHVWKHWLFV��IHDWXUHV��DQG�QRYHO�LGHDV�UHODWHG�WR
WHFKQRORJ\�

$KQ�HW�DO��������DQG�&OHJJ�HW�DO��������DOVR�XVHG�SDUWLFLSDWRU\�GHVLJQ�DQG�'%5�PHWKRGV�WR�FUHDWH�D�VRFLDO�PHGLD�DSSOLFDWLRQ
FDOOHG�6FLHQFH.LW��VHH�)LJXUH�������ZKHUH�FKLOGUHQ�FDQ�VKDUH�DVSHFWV�RI�WKHLU�GDLO\�OLYHV�YLD�PHFKDQLVPV�FRPPRQO\�VHHQ�LQ
SRSXODU�DSSV�VXFK�DV�,QVWDJUDP��EXW�LQ�WKH�SURFHVV�HQJDJH�LQ�VFLHQWLILF�LQTXLU\�LQ�HYHU\GD\�OLIH��7KHLU�VWXGLHV�LOOXPLQDWH�KRZ
FRPELQLQJ�GHVLJQ�DFWLYLWLHV�ZLWK�FKLOGUHQ�ZLWK�IRFXVHG�VWXGLHV�RI�WKHLU�WHFKQRORJ\�XVH�KHOSV�UHVHDUFKHUV�WR�XQGHUVWDQG���L��KRZ
FKLOGUHQ�OHDUQ�ZLWK�VRFLDO�PHGLD��DV�WKHLU�GHVLJQ�LGHDV�DQG�XVH�RI�WHFKQRORJLHV�GLUHFWO\�LQIRUP�ZKDW�NLQG�RI�OHDUQLQJ�EHKDYLRU�LV
SRVVLEOH�ZLWK�QHZ�WRROV���LL��KRZ�LWHUDWLYH�LPSOHPHQWDWLRQ�RI�WKH�GHVLJQHG�WHFKQRORJLHV�ZLWK�FKLOGUHQ�\LHOG�IXUWKHU�LQVLJKWV�WKDW
FDQ�EH�IHG�EDFN�LQWR�DGGLWLRQDO�GHVLJQ�LWHUDWLRQV��DQG��LLL��UHVXOW�LQ�WHFKQRORJLHV�WKDW�DUH�XVDEOH�DQG�HQJDJLQJ��EXW�DOVR
WKHRUHWLFDOO\�LQIRUPHG�WR�SRVLWLYHO\�EHQHILW�FKLOGUHQ�FRJQLWLYHO\�DQG�VRFLDOO\��%\�HQDFWLQJ�F\FOHV�RI�SDUWLFLSDWRU\�GHVLJQ��VWXGLHV�RI



OHDUQLQJ��DQG�LPSOHPHQWDWLRQ��UHVHDUFK�VWXGLHV�FDQ�\LHOG�GHHSHU�LQVLJKWV�DERXW�ERWK�FKLOG±FRPSXWHU�LQWHUDFWLRQ�DQG�LVVXHV�RI
FKLOGUHQ
V�VRFLDO�DQG�FRJQLWLYH�GHYHORSPHQW�

)LJXUH�����&KLOGUHQ�XVLQJ�WKH�6FLHQFH.LW�DSS�ZKLFK�ZDV�GHYHORSHG�DV�SDUW�RI�D�GHVLJQ�EDVHG�UHVHDUFK�SURMHFW�
6RXUFH��$KQ�HW�DO��6HHLQJ�WKH�8QVHHQ�/HDUQHU��'HVLJQLQJ�DQG�8VLQJ�6RFLDO�0HGLD�WR�5HFRJQL]H�&KLOGUHQ
V�6FLHQFH�'LVSRVLWLRQV�LQ�$FWLRQ�������
5HSURGXFHG�ZLWK�SHUPLVVLRQ�RI�7D\ORU�DQG�)UDQFLV�*URXS�//&�

'XYHVNRJ�HW�DO��������GHVLJQHG�D�VWRU\�EDVHG�LQWHUDFWLYH�GLJLWDO�SODWIRUP�WR�HGXFDWH�FKLOGUHQ�DERXW�+,9�DQG�$,'6�LQ�VRXWKHUQ
7DQ]DQLD��7KH\�LQFOXGHG�VHFRQGDU\�VFKRRO�FKLOGUHQ��XQLYHUVLW\�FRXQVHOLQJ�VWXGHQWV��+,9�FRXQVHOLQJ�H[SHUWV��DQG�H[SHUWV�LQ�,&7�LQ
WKHLU�WHDP��JURXSV�ZHUH�LQYROYHG�DW�GLIIHUHQW�WLPHV�WKURXJK�WKH�GHVLJQ�SURFHVV��)RU�H[DPSOH��EHIRUH�WKH�LPSOHPHQWDWLRQ�
LQWHUYLHZV�ZHUH�FRQGXFWHG�ZLWK�VHFRQGDU\�VFKRRO�FKLOGUHQ�WR�HOLFLW�VWRULHV�RI�WKHLU�+,9�DQG�$,'6�H[SHULHQFHV��2WKHU�VWXGHQWV
SURGXFHG�GUDZLQJV�WR�LOOXVWUDWH�WKHLU�VWRULHV��/DWHU�LQ�GHYHORSPHQW��VWXGHQWV�LQ�D�ORFDO�GUDPD�JURXS�UHFRUGHG�YRLFHV�IRU�WKH
FKDUDFWHUV�LQ�WKH�VWRULHV��DQG�RQFH�D�SLORW�V\VWHP�ZDV�GHYHORSHG��FRXQVHOLQJ�VWXGHQWV�WHVWHG�WKH�SODWIRUP��8VLQJ�WKHVH�GLIIHUHQW
IRUPV�RI�FRPPXQLFDWLRQ�KHOSHG�WKH�VWXGHQWV�WR�WKLQN�DERXW�DQG�FRPPXQLFDWH�WKHLU�LGHDV�DQG�IHHOLQJV��

:KDW�WKH�H[DPSOHV�LQ�%R[�����GHPRQVWUDWH�LV�WKDW�WHFKQRORJ\�GHYHORSHUV�KDYH�WR�EH�SUHSDUHG�WR�DGDSW�WKHLU�GDWD�FROOHFWLRQ�WHFKQLTXHV
WR�VXLW�WKH�SDUWLFLSDQWV�ZLWK�ZKRP�WKH\�ZRUN�±�LQ�WKRVH�FDVHV��FKLOGUHQ��6LPLODUO\��GLIIHUHQW�DSSURDFKHV�DUH�QHHGHG�ZKHQ�ZRUNLQJ�ZLWK
XVHUV�IURP�GLIIHUHQW�FXOWXUHV��:LQVFKLHUV�7KHRSKLOXV�HW�DO��������FRPPHQW�WKDW��³0DQ\�DWWHPSWV�KDYH�EHHQ�PDGH�WR�DGDSW�SDUWLFLSDWRU\
DQG�XVHU�FHQWHUHG�GHVLJQ�PHWKRGV�WR�VSHFLILF�UHJLRQV�E\�ORFDOL]LQJ�XVDELOLW\�PHDVXUHV�RU�LQFRUSRUDWLQJ�FXOWXUDO�PRGHOV�RI�SHRSOH
V
LQWHUSHUVRQDO�LQWHUDFWLRQV�DQG�FRPPXQLFDWLYH�KDELWV�LQWR�DQDO\WLF�WRROV��+RZHYHU��RXU�IDLOXUH�WR�VXFFHVVIXOO\�DSSO\�XVHU�FHQWHUHG
PHWKRGV��HYDOXDWLRQV��RU�EHQFKPDUNV�LQ�GHYHORSLQJ�UHJLRQV��RU�WR�DVVHVV�WKH�HIILFDF\�RI�FURVV�FXOWXUDO�SURMHFWV�DFFRUGLQJ�WR
µXQLYHUVDOO\�YDOLG¶�D�SULRUL�PHDVXUHV�FDOOV�IRU�WKH�UHIUDPLQJ�RI�UHODWLRQVKLSV�EHWZHHQ�FXOWXUDO�FRQWH[WV�DQG�PHDQLQJ�LQ�GHVLJQ´�S������,Q
WKHLU�ZRUN�ZLWK�ORFDO�FRPPXQLWLHV�LQ�1DPLELD�WKH\�KDG�WR�ILQG�ZD\V�RI�LQYROYLQJ�WKH�ORFDO�SDUWLFLSDQWV��ZKLFK�LQFOXGHG�GHYHORSLQJ�D
YDULHW\�RI�YLVXDO�DQG�RWKHU�WHFKQLTXHV�WR�FRPPXQLFDWH�LGHDV�DQG�FDSWXUH�WKH�FROOHFWLYH�XQGHUVWDQGLQJ�DQG�IHHOLQJV�LQKHUHQW�LQ�WKH�ORFDO
FXOWXUHV�RI�WKH�SHRSOH�ZLWK�ZKRP�WKH\�ZRUNHG���6HH�DOVR�:LQVFKLHUV�7KHRSKLOXV�DQG�%LGZHOO��������DQG�&DVH�6WXG\�������

������)RFXV�*URXSV
,QWHUYLHZV�DUH�RIWHQ�FRQGXFWHG�ZLWK�RQH�LQWHUYLHZHU�DQG�RQH�LQWHUYLHZHH��EXW�LW�LV�DOVR�FRPPRQ�WR�LQWHUYLHZ�SHRSOH�LQ�JURXSV��2QH�IRUP
RI�JURXS�LQWHUYLHZ�WKDW�LV�IUHTXHQWO\�XVHG�LQ�PDUNHWLQJ��SROLWLFDO�FDPSDLJQLQJ��DQG�VRFLDO�VFLHQFHV�UHVHDUFK�LV�WKH�IRFXV�JURXS�



1RUPDOO\�WKUHH�WR�WHQ�SHRSOH�DUH�LQYROYHG��DQG�WKH�GLVFXVVLRQ�LV�OHG�E\�D�WUDLQHG�IDFLOLWDWRU��3DUWLFLSDQWV�DUH�VHOHFWHG�WR�SURYLGH�D
UHSUHVHQWDWLYH�VDPSOH�RI�WKH�WDUJHW�SRSXODWLRQ��)RU�H[DPSOH��LQ�DQ�HYDOXDWLRQ�RI�D�XQLYHUVLW\�ZHEVLWH��D�JURXS�RI�DGPLQLVWUDWRUV��IDFXOW\�
DQG�VWXGHQWV�PD\�IRUP�WKUHH�VHSDUDWH�IRFXV�JURXSV�EHFDXVH�WKH\�XVH�WKH�ZHE�IRU�GLIIHUHQW�SXUSRVHV��,Q�UHTXLUHPHQWV�DFWLYLWLHV�LW�LV
TXLWH�FRPPRQ�WR�KROG�D�IRFXV�JURXS�LQ�RUGHU�WR�LGHQWLI\�FRQIOLFWV�LQ�WHUPLQRORJ\�RU�H[SHFWDWLRQV�IURP�GLIIHUHQW�VHFWLRQV�ZLWKLQ�RQH
GHSDUWPHQW�RU�RUJDQL]DWLRQ�

7KH�EHQHILW�RI�D�IRFXV�JURXS�LV�WKDW�LW�DOORZV�GLYHUVH�RU�VHQVLWLYH�LVVXHV�WR�EH�UDLVHG�WKDW�PLJKW�RWKHUZLVH�EH�PLVVHG��7KH�PHWKRG
DVVXPHV�WKDW�LQGLYLGXDOV�GHYHORS�RSLQLRQV�ZLWKLQ�D�VRFLDO�FRQWH[W�E\�WDONLQJ�ZLWK�RWKHUV��ZKLFK�PHDQV�WKDW�WKLV�DSSURDFK�LV�PRUH
DSSURSULDWH�IRU�LQYHVWLJDWLQJ�FRPPXQLW\�LVVXHV�UDWKHU�WKDQ�LQGLYLGXDO�H[SHULHQFHV��)RFXV�JURXSV�DLP�WR�HQDEOH�SHRSOH�WR�SXW�IRUZDUG
WKHLU�RZQ�RSLQLRQV�LQ�D�VXSSRUWLYH�HQYLURQPHQW��$�SUHVHW�DJHQGD�LV�GHYHORSHG�WR�JXLGH�WKH�GLVFXVVLRQ��EXW�WKHUH�LV�VXIILFLHQW�IOH[LELOLW\
IRU�WKH�IDFLOLWDWRU�WR�IROORZ�XQDQWLFLSDWHG�LVVXHV�DV�WKH\�DUH�UDLVHG��7KH�IDFLOLWDWRU�JXLGHV�DQG�SURPSWV�GLVFXVVLRQ�DQG�VNLOOIXOO\
HQFRXUDJHV�TXLHW�SHRSOH�WR�SDUWLFLSDWH�DQG�VWRSV�YHUERVH�RQHV�IURP�GRPLQDWLQJ�WKH�GLVFXVVLRQ��7KH�GLVFXVVLRQ�LV�XVXDOO\�UHFRUGHG
IRU�ODWHU�DQDO\VLV�DQG�SDUWLFLSDQWV�PD\�EH�LQYLWHG�WR�H[SODLQ�WKHLU�FRPPHQWV�PRUH�IXOO\�DW�D�ODWHU�GDWH�



������3ODQQLQJ�DQG�&RQGXFWLQJ�DQ�,QWHUYLHZ
3ODQQLQJ�DQ�LQWHUYLHZ�LQYROYHV�GHYHORSLQJ�WKH�VHW�RI�TXHVWLRQV�RU�WRSLFV�WR�EH�FRYHUHG��FROODWLQJ�DQ\�GRFXPHQWDWLRQ�WR�JLYH�WR�WKH
LQWHUYLHZHH��VXFK�DV�FRQVHQW�IRUP�RU�SURMHFW�GHVFULSWLRQ���FKHFNLQJ�WKDW�UHFRUGLQJ�HTXLSPHQW�ZRUNV�LQ�DGYDQFH�DQG�\RX�NQRZ�KRZ�WR
XVH�LW��ZRUNLQJ�RXW�WKH�VWUXFWXUH�RI�WKH�LQWHUYLHZ��DQG�RUJDQL]LQJ�D�VXLWDEOH�WLPH�DQG�SODFH�

'HYHORSLQJ�,QWHUYLHZ�4XHVWLRQV

4XHVWLRQV�IRU�DQ�LQWHUYLHZ�PD\�EH�RSHQ�RU�FORVHG��2SHQ�TXHVWLRQV�DUH�EHVW�VXLWHG�ZKHUH�WKH�JRDO�RI�WKH�VHVVLRQ�LV�H[SORUDWRU\��FORVHG



TXHVWLRQV�FDQ�RQO\�EH�XVHG�ZKHUH�WKH�SRVVLEOH�DQVZHUV�DUH�NQRZQ�LQ�DGYDQFH��$Q�XQVWUXFWXUHG�LQWHUYLHZ�ZLOO�XVXDOO\�FRQVLVW�HQWLUHO\�RI
RSHQ�TXHVWLRQV��ZKLOH�D�VWUXFWXUHG�LQWHUYLHZ�ZLOO�XVXDOO\�FRQVLVW�RI�FORVHG�TXHVWLRQV��$�VHPL�VWUXFWXUHG�LQWHUYLHZ�PD\�XVH�D
FRPELQDWLRQ�RI�ERWK�W\SHV�

'LOHPPD

:KDW�7KH\�6D\�DQG�:KDW�7KH\�GR
:KDW�XVHUV�VD\�LVQ
W�DOZD\V�ZKDW�WKH\�GR��:KHQ�DVNHG�D�TXHVWLRQ��SHRSOH�VRPHWLPHV�JLYH�WKH�DQVZHUV�WKDW�WKH\�WKLQN�VKRZ
WKHP�LQ�WKH�EHVW�OLJKW��RU�WKH\�PD\�MXVW�IRUJHW�ZKDW�KDSSHQHG��RU�WKH\�PD\�ZDQW�WR�SOHDVH�WKH�LQWHUYLHZHU�E\�DQVZHULQJ�LQ�WKH�ZD\
WKH\�DQWLFLSDWH�ZLOO�VDWLVI\�WKH�LQWHUYLHZHU��)RU�H[DPSOH��LQ�D�VWXG\�ORRNLQJ�DW�WKH�PDLQWHQDQFH�RI�WHOHFRPPXQLFDWLRQV�VRIWZDUH�
WKH�GHYHORSHUV�VWDWHG�WKDW�PRVW�RI�WKHLU�MRE�LQYROYHG�UHDGLQJ�GRFXPHQWDWLRQ��EXW�ZKHQ�REVHUYHG��LW�ZDV�IRXQG�WKDW�VHDUFKLQJ�DQG
ORRNLQJ�DW�VRXUFH�FRGH�ZDV�PXFK�PRUH�FRPPRQ�WKDQ�ORRNLQJ�DW�GRFXPHQWDWLRQ��6LQJHU�HW�DO��������

6R��FDQ�LQWHUYLHZHUV�EHOLHYH�DOO�WKH�UHVSRQVHV�WKH\�JHW"�$UH�WKH�UHVSRQGHQWV�WHOOLQJ�WKH�WUXWK�RU�DUH�WKH\�VLPSO\�JLYLQJ�WKH
DQVZHUV�WKDW�WKH\�WKLQN�WKH�LQWHUYLHZHU�ZDQWV�WR�KHDU"

,W�LVQ
W�SRVVLEOH�WR�DYRLG�WKLV�EHKDYLRU��EXW�LW�LV�LPSRUWDQW�WR�EH�DZDUH�RI�LW�DQG�WR�UHGXFH�VXFK�ELDVHV�E\�FKRRVLQJ�TXHVWLRQV
FDUHIXOO\��JHWWLQJ�D�ODUJH�QXPEHU�RI�SDUWLFLSDQWV��RU�E\�XVLQJ�D�FRPELQDWLRQ�RI�GDWD�JDWKHULQJ�WHFKQLTXHV��

7KH�IROORZLQJ�JXLGHOLQHV�IRU�GHYHORSLQJ�LQWHUYLHZ�TXHVWLRQV�DUH�GHULYHG�IURP�5REVRQ��������

&RPSRXQG�VHQWHQFHV�FDQ�EH�FRQIXVLQJ��VR�VSOLW�WKHP�LQWR�WZR�VHSDUDWH�TXHVWLRQV��)RU�H[DPSOH��LQVWHDG�RI��µ+RZ�GR�\RX�OLNH�WKLV
VPDUWSKRQH�DSS�FRPSDUHG�ZLWK�SUHYLRXV�RQHV�WKDW�\RX�KDYH�RZQHG"¶�VD\��µ+RZ�GR�\RX�OLNH�WKLV�VPDUWSKRQH�DSS"¶�µ+DYH�\RX�RZQHG
RWKHU�VPDUWSKRQH�DSSV"¶�,I�VR��µ+RZ�GLG�\RX�OLNH�WKHP"¶�7KLV�LV�HDVLHU�IRU�WKH�LQWHUYLHZHH�WR�UHVSRQG�WR�DQG�HDVLHU�IRU�WKH�LQWHUYLHZHU
WR�UHFRUG�

,QWHUYLHZHHV�PD\�QRW�XQGHUVWDQG�MDUJRQ�RU�FRPSOH[�ODQJXDJH�DQG�PLJKW�EH�WRR�HPEDUUDVVHG�WR�DGPLW�LW��VR�H[SODLQ�WKLQJV�WR�WKHP
LQ�OD\PDQ
V�WHUPV�

7U\�WR�NHHS�TXHVWLRQV�QHXWUDO��)RU�H[DPSOH��LI�\RX�DVN�µ:K\�GR�\RX�OLNH�WKLV�VW\OH�RI�LQWHUDFWLRQ"¶�WKLV�TXHVWLRQ�DVVXPHV�WKDW�WKH
SHUVRQ�GRHV�OLNH�LW�DQG�ZLOO�GLVFRXUDJH�VRPH�LQWHUYLHZHHV�IURP�VWDWLQJ�WKHLU�UHDO�IHHOLQJV�

$FWLYLW\����

6HYHUDO�H�UHDGHUV�IRU�UHDGLQJ�HERRNV��ZDWFKLQJ�PRYLHV��DQG�EURZVLQJ�SKRWRJUDSKV�DUH�DYDLODEOH�RQ�WKH�PDUNHW��VHH�)LJXUH
������7KHVH�GHYLFHV�DUH�WKLQ�DQG�OLJKWZHLJKW�DQG�DUH�LGHDOO\�GHVLJQHG�IRU�UHDGLQJ�ERRNV��QHZVSDSHUV��DQG�PDJD]LQHV��7KH�H[DFW
GHVLJQ�GLIIHUV�EHWZHHQ�PDNHV�DQG�PRGHOV��EXW�WKH\�DOO�VXSSRUW�ERRN�UHDGLQJ�WKDW�LV�LQWHQGHG�WR�EH�DV�FRPIRUWDEOH�DV�UHDGLQJ�D
SDSHU�ERRN�



)LJXUH������D��6RQ\
V�H�UHDGHU���E��$PD]RQ
V�.LQGOH��DQG��F��$SSOH
V�L3DG
6RXUFH���D��&RXUWHV\�RI�6RQ\�(XURSH�/LPLWHG���E��DQG��F���3$�,PDJHV�

7KH�GHYHORSHUV�RI�D�QHZ�H�UHDGHU�ZDQW�WR�ILQG�RXW�KRZ�DSSHDOLQJ�LW�ZLOO�EH�WR�\RXQJ�SHRSOH�XQGHU����\HDUV�RI�DJH��7R�WKLV�HQG�
WKH\�KDYH�DVNHG�\RX�WR�FRQGXFW�VRPH�LQWHUYLHZV�IRU�WKHP�

��� :KDW�LV�WKH�JRDO�RI�\RXU�GDWD�JDWKHULQJ�VHVVLRQ"

��� 6XJJHVW�ZD\V�RI�UHFRUGLQJ�WKH�LQWHUYLHZ�GDWD�

��� 6XJJHVW�D�VHW�RI�TXHVWLRQV�WKDW�DUH�VXLWDEOH�IRU�XVH�LQ�DQ�XQVWUXFWXUHG�LQWHUYLHZ�WKDW�VHHN�RSLQLRQV�DERXW�H�UHDGHUV�DQG�WKHLU
DSSHDO�WR�WKH�XQGHU���V�

��� %DVHG�RQ�WKH�UHVXOWV�RI�WKH�XQVWUXFWXUHG�LQWHUYLHZV��WKH�GHYHORSHUV�RI�WKH�QHZ�H�UHDGHU�KDYH�IRXQG�WKDW�WZR�LPSRUWDQW
DFFHSWDQFH�IDFWRUV�DUH�ZKHWKHU�WKH�GHYLFH�FDQ�EH�KDQGOHG�HDVLO\�DQG�ZKHWKHU�WKH�W\SHIDFH�DQG�DSSHDUDQFH�FDQ�EH�DOWHUHG�
:ULWH�D�VHW�RI�VHPL�VWUXFWXUHG�LQWHUYLHZ�TXHVWLRQV�WR�HYDOXDWH�WKHVH�WZR�DVSHFWV��,I�\RX�KDYH�DQ�H�UHDGHU�DYDLODEOH��VKRZ�LW�WR
WZR�RI�\RXU�SHHUV�DQG�DVN�WKHP�WR�FRPPHQW�RQ�\RXU�TXHVWLRQV��5HILQH�WKH�TXHVWLRQV�EDVHG�RQ�WKHLU�FRPPHQWV�

&RPPHQW
��� 7KH�JRDO�LV�WR�VHHN�RSLQLRQV�DERXW�ZKHWKHU�H�UHDGHUV�ZRXOG�EH�DSSHDOLQJ�WR�SHRSOH�XQGHU����

��� 7DNLQJ�QRWHV�PLJKW�EH�FXPEHUVRPH�DQG�GLVWUDFWLQJ�WR�WKH�LQWHUYLHZHH��DQG�LW�ZRXOG�EH�HDV\�WR�PLVV�LPSRUWDQW�SRLQWV��$Q
DOWHUQDWLYH�LV�WR�DXGLR�UHFRUG�WKH�VHVVLRQ��9LGHR�UHFRUGLQJ�LV�QRW�QHHGHG�DV�LW�LVQ
W�QHFHVVDU\�WR�VHH�WKH�LQWHUYLHZHH��+RZHYHU�
LW�ZRXOG�EH�XVHIXO�WR�KDYH�D�FDPHUD�DW�KDQG�WR�WDNH�SKRWRJUDSKV�RI�DQ\�DVSHFWV�RI�WKH�GHYLFH�UHIHUUHG�WR�E\�WKH�LQWHUYLHZHH�

��� 3RVVLEOH�TXHVWLRQV�LQFOXGH��'R�\RX�ILQG�UHDGLQJ�D�ERRN�RQ�WKH�H�UHDGHU�FRPIRUWDEOH"�'R�\RX�NQRZ�KRZ�WR�WXUQ�WKH�SDJH�LQ�DQ
HERRN"�,Q�ZKDW�ZD\�V��GRHV�WKH�H�UHDGHU�DIIHFW�\RXU�DELOLW\�WR�EHFRPH�HQJURVVHG�LQ�WKH�VWRU\�\RX�DUH�UHDGLQJ"

��� 6HPL�VWUXFWXUHG�LQWHUYLHZ�TXHVWLRQV�PD\�EH�RSHQ�RU�FORVHG��6RPH�FORVHG�TXHVWLRQV�WKDW�\RX�PLJKW�DVN�LQFOXGH�

+DYH�\RX�XVHG�DQ�H�UHDGHU�EHIRUH"

:RXOG�\RX�OLNH�WR�UHDG�D�ERRN�XVLQJ�DQ�H�UHDGHU"

,Q�\RXU�RSLQLRQ��LV�WKH�H�UHDGHU�HDV\�WR�KDQGOH"

6RPH�RSHQ�TXHVWLRQV��ZLWK�IROORZ�RQ�SUREHV��LQFOXGH�



:KDW�GR�\RX�OLNH�PRVW�DERXW�WKH�H�UHDGHU"�:K\"

:KDW�GR�\RX�OLNH�OHDVW�DERXW�WKH�H�UHDGHU"�:K\"

3OHDVH�JLYH�PH�DQ�H[DPSOH�ZKHUH�WKH�H�UHDGHU�ZDV�XQFRPIRUWDEOH�RU�GLIILFXOW�WR�XVH��

,W�LV�KHOSIXO�ZKHQ�FROOHFWLQJ�DQVZHUV�WR�OLVW�WKH�SRVVLEOH�UHVSRQVHV�WRJHWKHU�ZLWK�ER[HV�WKDW�FDQ�MXVW�EH�FKHFNHG��L�H��WLFNHG���+HUH
V
KRZ�ZH�FRXOG�FRQYHUW�VRPH�RI�WKH�TXHVWLRQV�IURP�$FWLYLW\�����

��� +DYH�\RX�XVHG�DQ�H�UHDGHU�EHIRUH"��([SORUH�SUHYLRXV�NQRZOHGJH�

,QWHUYLHZHU�FKHFNV�ER[� �<HV� �1R� �'RQ
W�UHPHPEHU�NQRZ

��� :RXOG�\RX�OLNH�WR�UHDG�D�ERRN�XVLQJ�DQ�H�UHDGHU"��([SORUH�LQLWLDO�UHDFWLRQ��WKHQ�H[SORUH�WKH�UHVSRQVH�

,QWHUYLHZHU�FKHFNV�ER[� �<HV� �1R� �'RQ
W�NQRZ

��� :K\"

,I�UHVSRQVH�LV�µ<HV¶�RU�µ1R�¶�LQWHUYLHZHU�VD\V��µ:KLFK�RI�WKH�IROORZLQJ�VWDWHPHQWV�UHSUHVHQWV�\RXU�IHHOLQJV�EHVW"¶

)RU�µ<HV�¶�LQWHUYLHZHU�FKHFNV�WKH�ER[

�,�GRQ
W�OLNH�FDUU\LQJ�KHDY\�ERRNV

�7KLV�LV�IXQ�FRRO

�0\�IULHQG�WROG�PH�WKH\�DUH�JUHDW

�,W
V�WKH�ZD\�RI�WKH�IXWXUH

�$QRWKHU�UHDVRQ��LQWHUYLHZHU�QRWHV�WKH�UHDVRQ�

)RU�µ1R�¶�LQWHUYLHZHU�FKHFNV�WKH�ER[

�,�GRQ
W�OLNH�XVLQJ�JDGJHWV�LI�,�FDQ�DYRLG�LW

�,�FDQ
W�UHDG�WKH�VFUHHQ�FOHDUO\

�,�SUHIHU�WKH�IHHO�RI�SDSHU

�$QRWKHU�UHDVRQ��LQWHUYLHZHU�QRWHV�WKH�UHDVRQ�

��� ,Q�\RXU�RSLQLRQ��LV�DQ�H�UHDGHU�HDV\�WR�KDQGOH�RU�FXPEHUVRPH"

,QWHUYLHZHU�FKHFNV�ER[

�(DV\�WR�KDQGOH

�&XPEHUVRPH

�1HLWKHU

5XQQLQJ�WKH�,QWHUYLHZ

%HIRUH�VWDUWLQJ��PDNH�VXUH�WKDW�WKH�DLPV�RI�WKH�LQWHUYLHZ�KDYH�EHHQ�FRPPXQLFDWHG�WR�DQG�XQGHUVWRRG�E\�WKH�LQWHUYLHZHHV��DQG�WKH\�IHHO
FRPIRUWDEOH��6RPH�VLPSOH�WHFKQLTXHV�FDQ�KHOS�KHUH��VXFK�DV�ILQGLQJ�RXW�DERXW�WKHLU�ZRUOG�EHIRUH�WKH�LQWHUYLHZ�VR�WKDW�\RX�FDQ�GUHVV�
DFW��DQG�VSHDN�LQ�D�PDQQHU�WKDW�ZLOO�EH�IDPLOLDU��7KLV�LV�SDUWLFXODUO\�LPSRUWDQW�ZKHQ�ZRUNLQJ�ZLWK�FKLOGUHQ��VHQLRUV��SHRSOH�IURP�GLIIHUHQW
HWKQLF�DQG�FXOWXUDO�JURXSV��SHRSOH�ZKR�KDYH�GLVDELOLWLHV��DQG�VHULRXVO\�LOO�SDWLHQWV�

'XULQJ�WKH�LQWHUYLHZ��LW�LV�EHWWHU�WR�OLVWHQ�PRUH�WKDQ�WR�WDON��WR�UHVSRQG�ZLWK�V\PSDWK\�EXW�ZLWKRXW�ELDV��DQG�WR�DSSHDU�WR�HQMR\�WKH
LQWHUYLHZ��5REVRQ���������5REVRQ�VXJJHVWV�WKH�IROORZLQJ�VWHSV�IRU�FRQGXFWLQJ�DQ�LQWHUYLHZ�

��� $Q�LQWURGXFWLRQ�LQ�ZKLFK�WKH�LQWHUYLHZHU�LQWURGXFHV�KHUVHOI�DQG�H[SODLQV�ZK\�VKH�LV�GRLQJ�WKH�LQWHUYLHZ��UHDVVXUHV�LQWHUYLHZHHV
UHJDUGLQJ�DQ\�HWKLFDO�LVVXHV��DQG�DVNV�LI�WKH\�PLQG�EHLQJ�UHFRUGHG��LI�DSSURSULDWH��7KLV�VKRXOG�EH�H[DFWO\�WKH�VDPH�IRU�HDFK
LQWHUYLHZHH�

��� $�ZDUP�XS�VHVVLRQ�ZKHUH�HDV\��QRQ�WKUHDWHQLQJ�TXHVWLRQV�FRPH�ILUVW��7KHVH�PD\�LQFOXGH�TXHVWLRQV�DERXW�GHPRJUDSKLF
LQIRUPDWLRQ��VXFK�DV�µ:KDW�DUHD�RI�WKH�FRXQWU\�GR�\RX�OLYH�LQ"


��� $�PDLQ�VHVVLRQ�LQ�ZKLFK�WKH�TXHVWLRQV�DUH�SUHVHQWHG�LQ�D�ORJLFDO�VHTXHQFH��ZLWK�WKH�PRUH�SURELQJ�RQHV�DW�WKH�HQG��,Q�D�VHPL�
VWUXFWXUHG�LQWHUYLHZ�WKH�RUGHU�RI�TXHVWLRQV�PD\�YDU\�EHWZHHQ�SDUWLFLSDQWV��GHSHQGLQJ�RQ�WKH�FRXUVH�RI�WKH�FRQYHUVDWLRQ��KRZ�PXFK
SURELQJ�LV�GRQH��DQG�ZKDW�VHHPV�PRUH�QDWXUDO�

��� $�FRRO�RII�SHULRG�FRQVLVWLQJ�RI�D�IHZ�HDV\�TXHVWLRQV��WR�GHIXVH�DQ\�WHQVLRQ�WKDW�PD\�KDYH�DULVHQ��

��� $�FORVLQJ�VHVVLRQ�LQ�ZKLFK�WKH�LQWHUYLHZHU�WKDQNV�WKH�LQWHUYLHZHH�DQG�VZLWFKHV�RII�WKH�UHFRUGHU�RU�SXWV�KHU�QRWHERRN�DZD\��VLJQDOLQJ
WKDW�WKH�LQWHUYLHZ�KDV�HQGHG�



������2WKHU�)RUPV�RI�,QWHUYLHZ
&RQGXFWLQJ�IDFH�WR�IDFH�LQWHUYLHZV�DQG�IRFXV�JURXSV�FDQ�VRPHWLPHV�EH�LPSUDFWLFDO��HVSHFLDOO\�ZKHQ�WKH�SDUWLFLSDQWV�OLYH�LQ�GLIIHUHQW
JHRJUDSKLFDO�DUHDV��6N\SH��HPDLO��DQG�SKRQH�EDVHG�LQWHUDFWLRQV��VRPHWLPHV�ZLWK�VFUHHQ�VKDULQJ�VRIWZDUH��DUH�WKHUHIRUH�LQFUHDVLQJ�LQ
SRSXODULW\��7KHVH�DUH�FDUULHG�RXW�VLPLODUO\�WR�IDFH�WR�IDFH�VHVVLRQV��DOWKRXJK�VXFK�LVVXHV�DV�GURSSHG�6N\SH�FRQQHFWLRQV�DQG
LQVXIILFLHQW�,QWHUQHW�EDQGZLGWK�IRU�UHOLDEOH�YLGHR�FDQ�EH�D�FKDOOHQJH�WR�FRQGXFWLQJ�WKHP��+RZHYHU��WKHUH�DUH�VRPH�DGYDQWDJHV�WR�UHPRWH
IRFXV�JURXSV�DQG�LQWHUYLHZV��HVSHFLDOO\�ZKHQ�GRQH�WKURXJK�DXGLR�RQO\�FKDQQHOV��)RU�H[DPSOH��WKH�SDUWLFLSDQWV�DUH�LQ�WKHLU�RZQ
HQYLURQPHQW�DQG�DUH�PRUH�UHOD[HG��SDUWLFLSDQWV�GRQ
W�KDYH�WR�ZRUU\�DERXW�ZKDW�WKH\�ZHDU��ZKR�RWKHU�SHRSOH�DUH��RU�LQWHUDFW�LQ�DQ
XQQDWXUDO�HQYLURQPHQW�VXUURXQGHG�E\�VWUDQJHUV��IRU�LQWHUYLHZV�WKDW�LQYROYH�VHQVLWLYH�LVVXHV��LQWHUYLHZHHV�PD\�SUHIHU�WR�EH�DQRQ\PRXV�
,Q�DGGLWLRQ��SDUWLFLSDQWV�FDQ�OHDYH�WKH�FRQYHUVDWLRQ�ZKHQHYHU�WKH\�ZDQW�WR�E\�MXVW�SXWWLQJ�GRZQ�WKH�SKRQH��ZKLFK�DGGV�WR�WKHLU�VHQVH�RI
VHFXULW\��:KLOH�LW�LV�TXHVWLRQDEOH�ZKHWKHU�GDWD�FROOHFWHG�IDFH�WR�IDFH�FDQ�EH�FRPSDUHG�GLUHFWO\�ZLWK�GDWD�FROOHFWHG�UHPRWHO\��LW�VHHPV
WKDW�UHPRWH�SKRQH�EDVHG�JURXS�RU�LQGLYLGXDO�LQWHUYLHZV�DUH�SUHIHUDEOH�DW�OHDVW�LQ�VRPH�FLUFXPVWDQFHV�

/LQN�WR�PRUH�LQIRUPDWLRQ�RQ�WHOHSKRQH�IRFXV�JURXSV��DW
KWWS���PQDY�FRP�VKRFNLQJ�WUXWK��DQG�IRU�VRPH�LQWHUHVWLQJ�WKRXJKWV�RQ�UHPRWH�XVDELOLW\�WHVWLQJ��VHH
KWWS���ZZZ�X[ERRWK�FRP�DUWLFOHV�KLGGHQ�EHQHILWV�UHPRWH�UHVHDUFK�

5HWURVSHFWLYH�LQWHUYLHZV��L�H��LQWHUYLHZV�ZKLFK�UHIOHFW�RQ�DQ�DFWLYLW\�RU�D�GDWD�JDWKHULQJ�VHVVLRQ�LQ�WKH�UHFHQW�SDVW��PD\�EH�FRQGXFWHG
ZLWK�SDUWLFLSDQWV�WR�FKHFN�WKDW�WKH�LQWHUYLHZHU�KDV�FRUUHFWO\�XQGHUVWRRG�ZKDW�ZDV�KDSSHQLQJ�

������(QULFKLQJ�WKH�,QWHUYLHZ�([SHULHQFH
)DFH�WR�IDFH�LQWHUYLHZV�RIWHQ�WDNH�SODFH�LQ�D�QHXWUDO�HQYLURQPHQW��H�J��D�PHHWLQJ�URRP�DZD\�IURP�WKH�LQWHUYLHZHH
V�QRUPDO�SODFH�RI�ZRUN
RU�WKHLU�KRPH��,Q�VXFK�VLWXDWLRQV�WKH�LQWHUYLHZ�ORFDWLRQ�SURYLGHV�DQ�DUWLILFLDO�FRQWH[W�WKDW�LV�GLIIHUHQW�IURP�WKH�LQWHUYLHZHH
V�QRUPDO�WDVNV�
,Q�WKHVH�FLUFXPVWDQFHV�LW�FDQ�EH�GLIILFXOW�IRU�LQWHUYLHZHHV�WR�JLYH�IXOO�DQVZHUV�WR�WKH�TXHVWLRQV�SRVHG��7R�KHOS�FRPEDW�WKLV��LQWHUYLHZV
FDQ�EH�HQULFKHG�E\�XVLQJ�SURSV�VXFK�DV�SURWRW\SHV�RU�ZRUN�DUWLIDFWV�WKDW�WKH�LQWHUYLHZHH�RU�LQWHUYLHZHU�EULQJV�DORQJ��RU�GHVFULSWLRQV�RI
FRPPRQ�WDVNV��H[DPSOHV�RI�WKHVH�NLQGV�RI�SURSV�DUH�VFHQDULRV�DQG�SURWRW\SHV��ZKLFK�DUH�FRYHUHG�LQ�&KDSWHUV����DQG������7KHVH
SURSV�FDQ�EH�XVHG�WR�SURYLGH�FRQWH[W�IRU�WKH�LQWHUYLHZHHV�DQG�KHOS�WR�JURXQG�WKH�GDWD�LQ�D�UHDO�VHWWLQJ��)LJXUH�����LOOXVWUDWHV�WKH�XVH�RI
SURWRW\SHV�LQ�D�IRFXV�JURXS�VHWWLQJ�

)LJXUH�����(QULFKLQJ�D�IRFXV�JURXS�ZLWK�SURWRW\SHV��+HUH�VWRU\ERDUGV�DUH�GLVSOD\HG�RQ�WKH�ZDOO�IRU�DOO�SDUWLFLSDQWV�WR�VHH

)RU�H[DPSOH��-RQHV�HW�DO��������XVHG�GLDULHV�DV�D�EDVLV�IRU�LQWHUYLHZV��7KH\�SHUIRUPHG�D�VWXG\�WR�SUREH�WKH�H[WHQW�WR�ZKLFK�FHUWDLQ
SODFHV�DUH�DVVRFLDWHG�ZLWK�SDUWLFXODU�DFWLYLWLHV�DQG�LQIRUPDWLRQ�QHHGV��(DFK�SDUWLFLSDQW�ZDV�DVNHG�WR�NHHS�D�GLDU\�LQ�ZKLFK�WKH\�HQWHUHG
LQIRUPDWLRQ�DERXW�ZKHUH�WKH\�ZHUH�DQG�ZKDW�WKH\�ZHUH�GRLQJ�DW����PLQXWH�LQWHUYDOV��7KH�LQWHUYLHZ�TXHVWLRQV�ZHUH�WKHQ�EDVHG�DURXQG
WKHLU�GLDU\�HQWULHV�

����4XHVWLRQQDLUHV
4XHVWLRQQDLUHV�DUH�D�ZHOO�HVWDEOLVKHG�WHFKQLTXH�IRU�FROOHFWLQJ�GHPRJUDSKLF�GDWD�DQG�XVHUV¶�RSLQLRQV��7KH\�DUH�VLPLODU�WR�LQWHUYLHZV�LQ
WKDW�WKH\�FDQ�KDYH�FORVHG�RU�RSHQ�TXHVWLRQV�EXW�WKH\�FDQ�EH�GLVWULEXWHG�WR�D�ODUJHU�QXPEHU�RI�SDUWLFLSDQWV�VR�PRUH�GDWD�FDQ�EH
FROOHFWHG�WKDQ�ZRXOG�QRUPDOO\�EH�SRVVLEOH�LQ�DQ�LQWHUYLHZ�VWXG\��)XUWKHUPRUH��WKH�LVVXHV�RI�LQYROYLQJ�SHRSOH�ZKR�DUH�ORFDWHG�LQ�UHPRWH
ORFDWLRQV�RU�FDQQRW�DWWHQG�DQ�LQWHUYLHZ�DW�D�SDUWLFXODU�WLPH�FDQ�EH�GHDOW�ZLWK�PRUH�FRQYHQLHQWO\��2IWHQ�D�PHVVDJH�LV�VHQW�HOHFWURQLFDOO\
WR�SRWHQWLDO�SDUWLFLSDQWV�WR�GLUHFW�WKHP�WR�DQ�RQOLQH�TXHVWLRQQDLUH�



(IIRUW�DQG�VNLOO�DUH�QHHGHG�WR�HQVXUH�WKDW�TXHVWLRQV�DUH�FOHDUO\�ZRUGHG�DQG�WKH�GDWD�FROOHFWHG�FDQ�EH�DQDO\]HG�HIILFLHQWO\��:HOO�GHVLJQHG
TXHVWLRQQDLUHV�DUH�JRRG�DW�JHWWLQJ�DQVZHUV�WR�VSHFLILF�TXHVWLRQV�IURP�D�ODUJH�JURXS�RI�SHRSOH��4XHVWLRQQDLUHV�FDQ�EH�XVHG�RQ�WKHLU
RZQ�RU�LQ�FRQMXQFWLRQ�ZLWK�RWKHU�PHWKRGV�WR�FODULI\�RU�GHHSHQ�XQGHUVWDQGLQJ��)RU�H[DPSOH��LQIRUPDWLRQ�REWDLQHG�WKURXJK�LQWHUYLHZV�ZLWK
D�VPDOO�VHOHFWLRQ�RI�LQWHUYLHZHHV�PLJKW�EH�FRUURERUDWHG�E\�VHQGLQJ�D�TXHVWLRQQDLUH�WR�D�ZLGHU�JURXS�WR�FRQILUP�WKH�FRQFOXVLRQV�

4XHVWLRQQDLUH�TXHVWLRQV�DQG�VWUXFWXUHG�LQWHUYLHZ�TXHVWLRQV�DUH�VLPLODU��VR�KRZ�GR�\RX�NQRZ�ZKHQ�WR�XVH�ZKLFK�WHFKQLTXH"
(VVHQWLDOO\��WKH�GLIIHUHQFH�OLHV�LQ�WKH�PRWLYDWLRQ�RI�WKH�UHVSRQGHQW�WR�DQVZHU�WKH�TXHVWLRQV��,I�\RX�WKLQN�WKDW�WKLV�PRWLYDWLRQ�LV�KLJK
HQRXJK�WR�FRPSOHWH�D�TXHVWLRQQDLUH�ZLWKRXW�DQ\RQH�HOVH�SUHVHQW��WKHQ�D�TXHVWLRQQDLUH�ZLOO�EH�DSSURSULDWH��2Q�WKH�RWKHU�KDQG��LI�WKH
UHVSRQGHQWV�QHHG�VRPH�SHUVXDVLRQ�WR�DQVZHU�WKH�TXHVWLRQV��LW�ZRXOG�EH�EHWWHU�WR�XVH�DQ�LQWHUYLHZ�IRUPDW�DQG�DVN�WKH�TXHVWLRQV�IDFH�
WR�IDFH�WKURXJK�D�VWUXFWXUHG�LQWHUYLHZ��)RU�H[DPSOH��VWUXFWXUHG�LQWHUYLHZV�DUH�HDVLHU�DQG�TXLFNHU�WR�FRQGXFW�LQ�VLWXDWLRQV�LQ�ZKLFK
SHRSOH�ZLOO�QRW�VWRS�WR�FRPSOHWH�D�TXHVWLRQQDLUH��VXFK�DV�DW�D�WUDLQ�VWDWLRQ�RU�ZKLOH�ZDONLQJ�WR�WKHLU�QH[W�PHHWLQJ�

,W�FDQ�EH�KDUGHU�WR�GHYHORS�JRRG�TXHVWLRQQDLUH�TXHVWLRQV�FRPSDUHG�ZLWK�VWUXFWXUHG�LQWHUYLHZ�TXHVWLRQV�EHFDXVH�WKH�LQWHUYLHZHU�LV�QRW
DYDLODEOH�WR�H[SODLQ�WKHP�RU�WR�FODULI\�DQ\�DPELJXLWLHV��%HFDXVH�RI�WKLV��LW�LV�LPSRUWDQW�WKDW�TXHVWLRQV�DUH�VSHFLILF��ZKHQ�SRVVLEOH��FORVHG
TXHVWLRQV�VKRXOG�EH�DVNHG�DQG�D�UDQJH�RI�DQVZHUV�RIIHUHG��LQFOXGLQJ�D�µQR�RSLQLRQ¶�RU�µQRQH�RI�WKHVH¶�RSWLRQ��)LQDOO\��QHJDWLYH
TXHVWLRQV�FDQ�EH�FRQIXVLQJ�DQG�PD\�OHDG�WR�WKH�UHVSRQGHQWV�JLYLQJ�IDOVH�LQIRUPDWLRQ��DOWKRXJK�VRPH�TXHVWLRQQDLUH�GHVLJQHUV�XVH�D
PL[WXUH�RI�QHJDWLYH�DQG�SRVLWLYH�TXHVWLRQV�GHOLEHUDWHO\�EHFDXVH�LW�KHOSV�WR�FKHFN�WKH�XVHUV¶�LQWHQWLRQV�

������4XHVWLRQQDLUH�6WUXFWXUH
0DQ\�TXHVWLRQQDLUHV�VWDUW�E\�DVNLQJ�IRU�EDVLF�GHPRJUDSKLF�LQIRUPDWLRQ��JHQGHU��DJH��SODFH�RI�ELUWK��DQG�GHWDLOV�RI�UHOHYDQW�H[SHULHQFH
�WKH�WLPH�RU�QXPEHU�RI�\HDUV�VSHQW�XVLQJ�FRPSXWHUV��RU�WKH�OHYHO�RI�H[SHUWLVH�ZLWKLQ�WKH�GRPDLQ�XQGHU�VWXG\��HWF����7KLV�EDFNJURXQG
LQIRUPDWLRQ�LV�XVHIXO�IRU�SXWWLQJ�WKH�TXHVWLRQQDLUH�UHVSRQVHV�LQWR�FRQWH[W��)RU�H[DPSOH��LI�WZR�UHVSRQGHQWV�FRQIOLFW��WKHVH�GLIIHUHQW
SHUVSHFWLYHV�PD\�EH�GXH�WR�WKHLU�OHYHO�RI�H[SHULHQFH�±�D�JURXS�RI�SHRSOH�ZKR�DUH�XVLQJ�D�VRFLDO�QHWZRUNLQJ�VLWH�IRU�WKH�ILUVW�WLPH�DUH
OLNHO\�WR�H[SUHVV�GLIIHUHQW�RSLQLRQV�WR�DQRWKHU�JURXS�ZLWK�ILYH�\HDUV¶�H[SHULHQFH�RI�VXFK�VLWHV��+RZHYHU��RQO\�FRQWH[WXDO�LQIRUPDWLRQ�WKDW�LV
UHOHYDQW�WR�WKH�VWXG\�JRDO�QHHGV�WR�EH�FROOHFWHG��,Q�WKH�H[DPSOH�DERYH��LW�LV�XQOLNHO\�WKDW�WKH�SHUVRQ
V�VKRH�VL]H�ZLOO�SURYLGH�UHOHYDQW
FRQWH[W�WR�WKHLU�UHVSRQVHV�

6SHFLILF�TXHVWLRQV�WKDW�FRQWULEXWH�WR�WKH�GDWD�JDWKHULQJ�JRDO�XVXDOO\�IROORZ�WKHVH�PRUH�JHQHUDO�TXHVWLRQV��,I�WKH�TXHVWLRQQDLUH�LV�ORQJ�
WKH�TXHVWLRQV�PD\�EH�VXEGLYLGHG�LQWR�UHODWHG�WRSLFV�WR�PDNH�LW�HDVLHU�DQG�PRUH�ORJLFDO�WR�FRPSOHWH�

7KH�IROORZLQJ�LV�D�FKHFNOLVW�RI�JHQHUDO�DGYLFH�IRU�GHVLJQLQJ�D�TXHVWLRQQDLUH�

7KLQN�DERXW�WKH�RUGHULQJ�RI�TXHVWLRQV��7KH�LPSDFW�RI�D�TXHVWLRQ�FDQ�EH�LQIOXHQFHG�E\�TXHVWLRQ�RUGHU�

&RQVLGHU�ZKHWKHU�\RX�QHHG�GLIIHUHQW�YHUVLRQV�RI�WKH�TXHVWLRQQDLUH�IRU�GLIIHUHQW�SRSXODWLRQV�

3URYLGH�FOHDU�LQVWUXFWLRQV�RQ�KRZ�WR�FRPSOHWH�WKH�TXHVWLRQQDLUH��)RU�H[DPSOH��LI�RQO\�RQH�RI�WKH�ER[HV�QHHGV�WR�EH�FKHFNHG��WKHQ
VD\�VR��4XHVWLRQQDLUHV�FDQ�PDNH�WKHLU�PHVVDJH�FOHDU�ZLWK�FDUHIXO�ZRUGLQJ�DQG�JRRG�W\SRJUDSK\�

$�EDODQFH�PXVW�EH�VWUXFN�EHWZHHQ�XVLQJ�ZKLWH�VSDFH�DQG�WKH�QHHG�WR�NHHS�WKH�TXHVWLRQQDLUH�DV�FRPSDFW�DV�SRVVLEOH�

������4XHVWLRQ�DQG�5HVSRQVH�)RUPDW
'LIIHUHQW�IRUPDWV�RI�TXHVWLRQ�DQG�UHVSRQVH�FDQ�EH�FKRVHQ��)RU�H[DPSOH��ZLWK�D�FORVHG�TXHVWLRQ��LW�PD\�EH�DSSURSULDWH�WR�LQGLFDWH�RQO\
RQH�UHVSRQVH��RU�LW�PD\�EH�DSSURSULDWH�WR�LQGLFDWH�VHYHUDO��6RPHWLPHV�LW�LV�EHWWHU�WR�DVN�XVHUV�WR�ORFDWH�WKHLU�DQVZHU�ZLWKLQ�D�UDQJH�
6HOHFWLQJ�WKH�PRVW�DSSURSULDWH�TXHVWLRQ�DQG�UHVSRQVH�IRUPDW�PDNHV�LW�HDVLHU�IRU�UHVSRQGHQWV�WR�DQVZHU�FOHDUO\��6RPH�FRPPRQO\
XVHG�IRUPDWV�DUH�GHVFULEHG�EHORZ�

&KHFN�%R[HV�DQG�5DQJHV

7KH�UDQJH�RI�DQVZHUV�WR�GHPRJUDSKLF�TXHVWLRQQDLUHV�LV�SUHGLFWDEOH��*HQGHU��IRU�H[DPSOH��KDV�WZR�RSWLRQV��PDOH�RU�IHPDOH��VR
SURYLGLQJ�WKH�WZR�RSWLRQV�DQG�DVNLQJ�UHVSRQGHQWV�WR�FLUFOH�D�UHVSRQVH�PDNHV�VHQVH�IRU�FROOHFWLQJ�WKLV�LQIRUPDWLRQ��$�VLPLODU�DSSURDFK
FDQ�EH�DGRSWHG�LI�GHWDLOV�RI�DJH�DUH�QHHGHG��%XW�VLQFH�VRPH�SHRSOH�GR�QRW�OLNH�WR�JLYH�WKHLU�H[DFW�DJH��PDQ\�TXHVWLRQQDLUHV�DVN
UHVSRQGHQWV�WR�VSHFLI\�WKHLU�DJH�DV�D�UDQJH��$�FRPPRQ�GHVLJQ�HUURU�DULVHV�ZKHQ�WKH�UDQJHV�RYHUODS��)RU�H[DPSOH��VSHFLI\LQJ�WZR
UDQJHV�DV���±������±���ZLOO�FDXVH�FRQIXVLRQ��ZKLFK�ER[�GR�SHRSOH�ZKR�DUH����\HDUV�ROG�FKHFN"�0DNLQJ�WKH�UDQJHV���±������±��
DYRLGV�WKLV�SUREOHP�

$�IUHTXHQWO\�DVNHG�TXHVWLRQ�DERXW�UDQJHV�LV�ZKHWKHU�WKH�LQWHUYDO�PXVW�EH�HTXDO�LQ�DOO�FDVHV��7KH�DQVZHU�LV�QR�±�LW�GHSHQGV�RQ�ZKDW�\RX
ZDQW�WR�NQRZ��)RU�H[DPSOH��LI�\RX�ZDQW�WR�LGHQWLI\�SHRSOH�ZKR�PLJKW�XVH�D�ZHEVLWH�DERXW�OLIH�LQVXUDQFH��\RX�ZLOO�PRVW�OLNHO\�EH�LQWHUHVWHG
LQ�SHRSOH�ZLWK�MREV�ZKR�DUH���±���\HDUV�ROG��<RX�FRXOG��WKHUHIRUH��KDYH�MXVW�WKUHH�UDQJHV��XQGHU�������±����DQG�RYHU�����,Q�FRQWUDVW��LI
\RX�ZDQWHG�WR�VHH�KRZ�WKH�SRSXODWLRQ
V�SROLWLFDO�YLHZV�YDULHG�DFURVV�WKH�JHQHUDWLRQV��\RX�PLJKW�EH�LQWHUHVWHG�LQ�ORRNLQJ�DW����\HDU
FRKRUW�JURXSV�IRU�SHRSOH�RYHU�����LQ�ZKLFK�FDVH�WKH�IROORZLQJ�UDQJHV�ZRXOG�EH�DSSURSULDWH��XQGHU�������±������±����HWF�

5DWLQJ�6FDOHV

7KHUH�DUH�D�QXPEHU�RI�GLIIHUHQW�W\SHV�RI�UDWLQJ�VFDOHV�WKDW�FDQ�EH�XVHG��HDFK�ZLWK�LWV�RZQ�SXUSRVH��VHH�2SSHQKHLP���������+HUH�ZH
GHVFULEH�WZR�FRPPRQO\�XVHG�VFDOHV��WKH�/LNHUW�DQG�VHPDQWLF�GLIIHUHQWLDO�VFDOHV��7KH�SXUSRVH�RI�WKHVH�LV�WR�HOLFLW�D�UDQJH�RI�UHVSRQVHV
WR�D�TXHVWLRQ�WKDW�FDQ�EH�FRPSDUHG�DFURVV�UHVSRQGHQWV��7KH\�DUH�JRRG�IRU�JHWWLQJ�SHRSOH�WR�PDNH�MXGJPHQWV�DERXW�WKLQJV��H�J��KRZ
HDV\��KRZ�XVDEOH��DQG�WKH�OLNH�

7KH�VXFFHVV�RI�/LNHUW�VFDOHV�UHOLHV�RQ�LGHQWLI\LQJ�D�VHW�RI�VWDWHPHQWV�UHSUHVHQWLQJ�D�UDQJH�RI�SRVVLEOH�RSLQLRQV��ZKLOH�VHPDQWLF



GLIIHUHQWLDO�VFDOHV�UHO\�RQ�FKRRVLQJ�SDLUV�RI�ZRUGV�WKDW�UHSUHVHQW�WKH�UDQJH�RI�SRVVLEOH�RSLQLRQV��/LNHUW�VFDOHV�DUH�PRUH�FRPPRQO\
XVHG�EHFDXVH�LGHQWLI\LQJ�VXLWDEOH�VWDWHPHQWV�WKDW�UHVSRQGHQWV�ZLOO�XQGHUVWDQG�LV�HDVLHU�WKDQ�LGHQWLI\LQJ�VHPDQWLF�SDLUV�WKDW
UHVSRQGHQWV�LQWHUSUHW�DV�LQWHQGHG�

/LNHUW�VFDOHV�

/LNHUW�VFDOHV�DUH�XVHG�IRU�PHDVXULQJ�RSLQLRQV��DWWLWXGHV��DQG�EHOLHIV��DQG�FRQVHTXHQWO\�WKH\�DUH�ZLGHO\�XVHG�IRU�HYDOXDWLQJ�XVHU
VDWLVIDFWLRQ�ZLWK�SURGXFWV��)RU�H[DPSOH��XVHUV¶�RSLQLRQV�DERXW�WKH�XVH�RI�FRORU�LQ�D�ZHEVLWH�FRXOG�EH�HYDOXDWHG�ZLWK�D�/LNHUW�VFDOH�XVLQJ
D�UDQJH�RI�QXPEHUV��DV�LQ������RU�ZLWK�ZRUGV�DV�LQ�����

��� 7KH�XVH�RI�FRORU�LV�H[FHOOHQW��ZKHUH���UHSUHVHQWV�VWURQJO\�DJUHH�DQG���UHSUHVHQWV�VWURQJO\�GLVDJUHH��

��� 7KH�XVH�RI�FRORU�LV�H[FHOOHQW�

,Q�ERWK�FDVHV��UHVSRQGHQWV�FRXOG�EH�DVNHG�WR�WLFN�RU�ULQJ�WKH�ULJKW�ER[��QXPEHU�RU�SKUDVH��'HVLJQLQJ�D�/LNHUW�VFDOH�LQYROYHV�WKH
IROORZLQJ�WKUHH�VWHSV�

��� *DWKHU�D�SRRO�RI�VKRUW�VWDWHPHQWV�DERXW�WKH�VXEMHFW�WR�EH�LQYHVWLJDWHG��)RU�H[DPSOH��µ7KLV�FRQWURO�SDQHO�LV�FOHDU¶�RU�µ7KH�SURFHGXUH
IRU�FKHFNLQJ�FUHGLW�UDWLQJ�LV�WRR�FRPSOH[�¶�$�EUDLQVWRUPLQJ�VHVVLRQ�ZLWK�SHHUV�LQ�ZKLFK�\RX�LGHQWLI\�NH\�DVSHFWV�WR�EH�LQYHVWLJDWHG�LV�D
JRRG�ZD\�RI�GRLQJ�WKLV�

��� 'HFLGH�RQ�WKH�VFDOH��7KHUH�DUH�WKUHH�PDLQ�LVVXHV�WR�EH�DGGUHVVHG�KHUH��+RZ�PDQ\�SRLQWV�GRHV�WKH�VFDOH�QHHG"�6KRXOG�WKH�VFDOH
EH�GLVFUHWH�RU�FRQWLQXRXV"�+RZ�WR�UHSUHVHQW�WKH�VFDOH"�6HH�%R[�����IRU�PRUH�RQ�WKLV�WRSLF�

��� 6HOHFW�LWHPV�IRU�WKH�ILQDO�TXHVWLRQQDLUH�DQG�UHZRUG�DV�QHFHVVDU\�WR�PDNH�WKHP�FOHDU�

,Q�WKH�ILUVW�H[DPSOH�DERYH��WKH�VFDOH�LV�DUUDQJHG�ZLWK���DV�WKH�KLJKHVW�FKRLFH�RQ�WKH�OHIW�DQG���DV�WKH�ORZHVW�FKRLFH�RQ�WKH�ULJKW��:KLOH
WKHUH�LV�QR�DEVROXWH�ULJKW�RU�ZURQJ�ZD\�RI�RUGHULQJ�WKH�QXPEHUV��VRPH�UHVHDFKHUV�SUHIHU�WR�KDYH���DV�WKH�KLJKHU�UDWLQJ�RQ�WKH�OHIW�DQG��
DV�WKH�ORZHVW�UDWLQJ�RQ�WKH�ULJKW��7KH�ORJLF�IRU�WKLV�LV�WKDW�ILUVW�LV�WKH�EHVW�SODFH�WR�EH�LQ�D�UDFH�DQG�ILIWK�ZRXOG�EH�WKH�ZRUVW��2WKHU
UHVHDUFKHUV�SUHIHU�WR�DUUDQJH�WKH�VFDOHV�WKH�RWKHU�ZD\�DURXQG�ZLWK���DV�WKH�ORZHVW�RQ�WKH�OHIW�DQG���DV�WKH�KLJKHVW�RQ�WKH�ULJKW��7KH\
DUJXH�WKDW�LQWXLWLYHO\�WKH�KLJKHU�QXPEHU�VXJJHVWV�WKH�EHVW�FKRLFH�DQG�WKH�ORZHVW�QXPEHU�VXJJHVWV�WKH�ZRUVW�FKRLFH��$QRWKHU�UHDVRQ�IRU
JRLQJ�IURP�ORZHVW�WR�KLJKHVW�LV�WKDW�ZKHQ�WKH�UHVXOWV�DUH�UHSRUWHG��LW�LV�PRUH�LQWXLWLYH�IRU�UHDGHUV�WR�VHH�KLJK�QXPEHUV�UHSUHVHQWLQJ�WKH
EHVW�FKRLFHV��7KH�LPSRUWDQW�WKLQJV�WR�UHPHPEHU�DUH�WR�GHFLGH�ZKLFK�ZD\�DURXQG�\RX�ZLOO�DSSO\�WKH�VFDOHV��PDNH�VXUH�\RXU�SDUWLFLSDQWV
NQRZ��DQG�WKHQ�DSSO\�\RXU�VFDOHV�FRQVLVWHQWO\�WKURXJKRXW�\RXU�TXHVWLRQQDLUH�

6HPDQWLF�GLIIHUHQWLDO�VFDOHV�

6HPDQWLF�GLIIHUHQWLDO�VFDOHV�H[SORUH�D�UDQJH�RI�ELSRODU�DWWLWXGHV�DERXW�D�SDUWLFXODU�LWHP��(DFK�SDLU�RI�DWWLWXGHV�LV�UHSUHVHQWHG�DV�D�SDLU
RI�DGMHFWLYHV��7KH�SDUWLFLSDQW�LV�DVNHG�WR�SODFH�D�FURVV�LQ�RQH�RI�D�QXPEHU�RI�SRVLWLRQV�EHWZHHQ�WKH�WZR�H[WUHPHV�WR�LQGLFDWH�DJUHHPHQW
ZLWK�WKH�SROHV��DV�VKRZQ�LQ�)LJXUH������7KH�VFRUH�IRU�WKH�LQYHVWLJDWLRQ�LV�IRXQG�E\�VXPPLQJ�WKH�VFRUHV�IRU�HDFK�ELSRODU�SDLU��6FRUHV�FDQ
WKHQ�EH�FRPSXWHG�DFURVV�JURXSV�RI�SDUWLFLSDQWV��1RWLFH�WKDW�LQ�WKLV�H[DPSOH�WKH�SROHV�DUH�PL[HG��VR�WKDW�JRRG�DQG�EDG�IHDWXUHV�DUH
GLVWULEXWHG�RQ�WKH�ULJKW�DQG�WKH�OHIW��,Q�WKLV�H[DPSOH�WKHUH�DUH�VHYHQ�SRVLWLRQV�RQ�WKH�VFDOH�

)LJXUH�����$Q�H[DPSOH�RI�D�VHPDQWLF�GLIIHUHQWLDO�VFDOH



%2;����

:KDW�6FDOHV�WR�8VH��7KUHH��)LYH��6HYHQ��RU�0RUH"
:KHQ�GHVLJQLQJ�/LNHUW�DQG�VHPDQWLF�GLIIHUHQWLDO�VFDOHV��LVVXHV�WKDW�QHHG�WR�EH�DGGUHVVHG�LQFOXGH��KRZ�PDQ\�SRLQWV�DUH
QHHGHG�RQ�WKH�VFDOH��KRZ�VKRXOG�WKH\�EH�SUHVHQWHG��DQG�LQ�ZKDW�IRUP"

0DQ\�TXHVWLRQQDLUHV�XVH�VHYHQ��RU�ILYH�SRLQW�VFDOHV�DQG�WKHUH�DUH�DOVR�WKUHH�SRLQW�VFDOHV��6RPH�HYHQ�XVH���SRLQW�VFDOHV�
$UJXPHQWV�IRU�WKH�QXPEHU�RI�SRLQWV�JR�ERWK�ZD\V��$GYRFDWHV�RI�ORQJ�VFDOHV�DUJXH�WKDW�WKH\�KHOS�WR�VKRZ�GLVFULPLQDWLRQ��5DWLQJ
IHDWXUHV�RQ�DQ�LQWHUIDFH�LV�PRUH�GLIILFXOW�IRU�PRVW�SHRSOH�WKDQ��VD\��VHOHFWLQJ�DPRQJ�GLIIHUHQW�IODYRUV�RI�LFH�FUHDP��DQG�ZKHQ�WKH
WDVN�LV�GLIILFXOW�WKHUH�LV�HYLGHQFH�WR�VKRZ�WKDW�SHRSOH�µKHGJH�WKHLU�EHWV�¶�5DWKHU�WKDQ�VHOHFWLQJ�WKH�SROHV�RI�WKH�VFDOHV�LI�WKHUH�LV
QR�ULJKW�RU�ZURQJ��UHVSRQGHQWV�WHQG�WR�VHOHFW�YDOXHV�QHDUHU�WKH�FHQWHU��7KH�FRXQWHU�DUJXPHQW�LV�WKDW�SHRSOH�FDQQRW�EH�H[SHFWHG
WR�GLVFHUQ�DFFXUDWHO\�DPRQJ�SRLQWV�RQ�D�ODUJH�VFDOH��VR�DQ\�VFDOH�RI�PRUH�WKDQ�ILYH�SRLQWV�LV�XQQHFHVVDULO\�GLIILFXOW�WR�XVH�

$QRWKHU�DVSHFW�WR�FRQVLGHU�LV�ZKHWKHU�WKH�VFDOH�VKRXOG�KDYH�DQ�HYHQ�RU�RGG�QXPEHU�RI�SRLQWV��$Q�RGG�QXPEHU�SURYLGHV�D�FOHDU
FHQWUDO�SRLQW��2Q�WKH�RWKHU�KDQG��DQ�HYHQ�QXPEHU�IRUFHV�SDUWLFLSDQWV�WR�PDNH�D�GHFLVLRQ�DQG�SUHYHQWV�WKHP�IURP�VLWWLQJ�RQ�WKH
IHQFH�

:H�VXJJHVW�WKH�IROORZLQJ�JXLGHOLQHV�

+RZ�PDQ\�SRLQWV�RQ�WKH�VFDOH"

8VH�D�VPDOO�QXPEHU��H�J��WKUHH��ZKHQ�WKH�SRVVLELOLWLHV�DUH�YHU\�OLPLWHG��DV�LQ�\HV�QR�W\SH�DQVZHUV�

8VH�D�PHGLXP�VL]HG�UDQJH��H�J��ILYH��ZKHQ�PDNLQJ�MXGJPHQWV�WKDW�LQYROYH�OLNH�GLVOLNH��DJUHH�GLVDJUHH�VWDWHPHQWV�

8VH�D�ORQJHU�UDQJH��H�J��VHYHQ�RU�QLQH��ZKHQ�DVNLQJ�UHVSRQGHQWV�WR�PDNH�VXEWOH�MXGJPHQWV��)RU�H[DPSOH��ZKHQ�DVNLQJ�DERXW�D
XVHU�H[SHULHQFH�GLPHQVLRQ�VXFK�DV�µOHYHO�RI�DSSHDO¶�RI�D�FKDUDFWHU�LQ�D�YLGHR�JDPH�

'LVFUHWH�RU�FRQWLQXRXV"

8VH�ER[HV�IRU�GLVFUHWH�FKRLFHV�DQG�VFDOHV�IRU�ILQHU�MXGJPHQWV�

:KDW�RUGHU"

'HFLGH�ZKLFK�ZD\�\RX�ZLOO�RUGHU�\RXU�VFDOH�DQG�EH�FRQVLVWHQW��)RU�H[DPSOH��VRPH�SHRSOH�OLNH�WR�JR�IURP�WKH�VWURQJHVW
DJUHHPHQW�WR�WKH�ZHDNHVW�EHFDXVH�WKH\�ILQG�LW�LQWXLWLYH�WR�RUGHU�WKH�VFDOH�WKDW�ZD\�

±VWURQJO\�DJUHH

±VOLJKWO\�DJUHH

±DJUHH

±VOLJKWO\�GLVDJUHH

±VWURQJO\�GLVDJUHH�



$FWLYLW\����

6SRW�IRXU�SRRUO\�GHVLJQHG�IHDWXUHV�LQ�WKH�TXHVWLRQQDLUH�LQ�)LJXUH�����

)LJXUH�����$�TXHVWLRQQDLUH�ZLWK�SRRUO\�GHVLJQHG�IHDWXUHV

&RPPHQW
6RPH�RI�WKH�IHDWXUHV�WKDW�FRXOG�EH�LPSURYHG�LQFOXGH�

4XHVWLRQ���UHTXHVWV�H[DFW�DJH��0DQ\�SHRSOH�SUHIHU�QRW�WR�JLYH�WKLV�LQIRUPDWLRQ�DQG�ZRXOG�UDWKHU�SRVLWLRQ�WKHPVHOYHV�LQ�D
UDQJH�

,Q�TXHVWLRQ����\HDUV�RI�H[SHULHQFH�LV�LQGLFDWHG�ZLWK�RYHUODSSLQJ�VFDOHV��L�H���±����±���+RZ�GR�\RX�DQVZHU�LI�\RX�KDYH���\HDUV
RI�H[SHULHQFH"

)RU�TXHVWLRQ����WKH�TXHVWLRQQDLUH�GRHVQ
W�WHOO�\RX�ZKHWKHU�\RX�VKRXOG�FKHFN�RQH��WZR��RU�DV�PDQ\�ER[HV�DV�\RX�ZLVK�

7KH�VSDFH�OHIW�IRU�SHRSOH�WR�DQVZHU�WKH�RSHQ�HQGHG�TXHVWLRQ���LV�WRR�VPDOO��ZKLFK�ZLOO�DQQR\�VRPH�SHRSOH�DQG�GHWHU�WKHP
IURP�JLYLQJ�WKHLU�RSLQLRQV�

0DQ\�RQOLQH�VXUYH\�WRROV�KDYH�WKH�DGGHG�DGYDQWDJH�WKDW�WKH\�SUHYHQW�XVHUV�IURP�PDNLQJ�VRPH�RI�WKHVH�GHVLJQ�HUURUV��%XW�LW�LV
LPSRUWDQW�WR�EH�DZDUH�RI�VXFK�WKLQJV�EHFDXVH�SDSHU�LV�VWLOO�VRPHWLPHV�XVHG��

������$GPLQLVWHULQJ�4XHVWLRQQDLUHV
7ZR�LPSRUWDQW�LVVXHV�ZKHQ�XVLQJ�TXHVWLRQQDLUHV�DUH�UHDFKLQJ�D�UHSUHVHQWDWLYH�VDPSOH�RI�SDUWLFLSDQWV�DQG�HQVXULQJ�D�UHDVRQDEOH
UHVSRQVH�UDWH��)RU�ODUJH�VXUYH\V��SRWHQWLDO�UHVSRQGHQWV�QHHG�WR�EH�VHOHFWHG�XVLQJ�D�VDPSOLQJ�WHFKQLTXH��+RZHYHU��LQWHUDFWLRQ
GHVLJQHUV�FRPPRQO\�XVH�VPDOO�QXPEHUV�RI�SDUWLFLSDQWV��RIWHQ�IHZHU�WKDQ����XVHUV�������FRPSOHWLRQ�UDWHV�DUH�RIWHQ�DFKLHYHG�ZLWK
WKHVH�VPDOO�VDPSOHV��EXW�ZLWK�ODUJHU�RU�PRUH�UHPRWH�SRSXODWLRQV��HQVXULQJ�WKDW�VXUYH\V�DUH�UHWXUQHG�LV�D�ZHOO�NQRZQ�SUREOHP�����
UHWXUQ�LV�JHQHUDOO\�DFFHSWDEOH�IRU�PDQ\�VXUYH\V��EXW�PXFK�ORZHU�UDWHV�DUH�FRPPRQ��'HSHQGLQJ�RQ�\RXU�DXGLHQFH�\RX�PLJKW�ZDQW�WR
FRQVLGHU�RIIHULQJ�LQFHQWLYHV��VHH�6HFWLRQ��������

:KLOH�TXHVWLRQQDLUHV�DUH�RIWHQ�ZHE�EDVHG��SDSHU�TXHVWLRQQDLUHV�DUH�XVHG�LQ�VLWXDWLRQV�ZKHUH�SDUWLFLSDQWV�GR�QRW�KDYH�,QWHUQHW
DFFHVV��VXFK�DV�LQ�DLUSODQHV��DLUSRUWV�ZKHUH�SHRSOH�DUH�RQ�WKH�PRYH��DQG�LQ�UHPRWH�DUHDV�RI�WKH�ZRUOG�ZKHUH�WKH�,QWHUQHW�LV�HLWKHU�QRW
DYDLODEOH�RU�YHU\�H[SHQVLYH�WR�XVH��2FFDVLRQDOO\��VKRUW�TXHVWLRQQDLUHV�DUH�VHQW�ZLWKLQ�WKH�ERG\�RI�DQ�HPDLO��EXW�PRUH�RIWHQ�WKH
DGYDQWDJHV�RI�WKH�GDWD�EHLQJ�FRPSLOHG�DQG�HLWKHU�SDUWO\�RU�IXOO\�DQDO\]HG�PDNH�ZHE�EDVHG�TXHVWLRQQDLUHV�DWWUDFWLYH��,Q�D�UHFHQW�VWXG\
E\�'LD]�GH�5DGD�DQG�'RPLQJXH]�$OYDUH]���������LQ�ZKLFK�WKH�TXDOLW\�RI�WKH�LQIRUPDWLRQ�FROOHFWHG�IURP�D�VXUYH\�JLYHQ�WR�FLWL]HQV�RI
$QGDOXVLD�LQ�6SDLQ�ZDV�DQDO\]HG��VHYHUDO�DGYDQWDJHV�RI�XVLQJ�ZHE�EDVHG�YHUVXV�SDSHU�EDVHG�TXHVWLRQQDLUHV�ZHUH�LGHQWLILHG��7KHVH
LQFOXGHG��D�ORZ�QXPEHU�RI�XQDQVZHUHG�TXHVWLRQV��PRUH�GHWDLOHG�DQVZHUV�WR�RSHQ�TXHVWLRQV��DQG�ORQJHU�DQVZHUV�WR�TXHVWLRQV�LQ�WKH
ZHE�TXHVWLRQQDLUHV�WKDQ�LQ�WKH�SDSHU�TXHVWLRQQDLUHV��,Q�WKH�ILYH�RSHQ�TXHVWLRQV��UHVSRQGHQWV�ZURWH����FKDUDFWHUV�PRUH�RQ�WKH�ZHE�
EDVHG�TXHVWLRQQDLUHV�WKDQ�RQ�WKH�SDSHU�TXHVWLRQQDLUHV��)RU�WKH�TXHVWLRQV�LQ�ZKLFK�SDUWLFLSDQWV�KDG�WR�VHOHFW�IURP�D�GURS�GRZQ�PHQX�
WKHUH�ZDV�D�EHWWHU�UHVSRQVH�UDWH�WKDQ�ZKHQ�WKH�VHOHFWLRQ�ZDV�SUHVHQWHG�RQ�SDSHU�ZLWK�EODQN�VSDFHV�

:HE�EDVHG�TXHVWLRQQDLUHV�DUH�LQWHUDFWLYH�DQG�FDQ�LQFOXGH�FKHFN�ER[HV��UDGLR�EXWWRQV��SXOO�GRZQ�DQG�SRS�XS�PHQXV��KHOS�VFUHHQV�
JUDSKLFV�RU�YLGHRV��H�J��)LJXUH������7KH\�FDQ�DOVR�SURYLGH�LPPHGLDWH�GDWD�YDOLGDWLRQ��H�J��WKH�HQWU\�PXVW�EH�D�QXPEHU�EHWZHHQ���DQG



����DQG�DXWRPDWLFDOO\�VNLS�TXHVWLRQV�WKDW�DUH�LUUHOHYDQW�WR�VRPH�UHVSRQGHQWV��H�J��TXHVWLRQV�RQO\�DLPHG�DW�WHHQDJHUV��2WKHU
DGYDQWDJHV�RI�ZHE�EDVHG�TXHVWLRQQDLUHV�LQFOXGH�IDVWHU�UHVSRQVH�UDWHV�DQG�DXWRPDWLF�WUDQVIHU�RI�UHVSRQVHV�LQWR�D�GDWDEDVH�IRU
DQDO\VLV��6XH�DQG�5LWWHU��������

)LJXUH�����$Q�H[FHUSW�IURP�D�ZHE�EDVHG�TXHVWLRQQDLUH�VKRZLQJ�FKHFN�ER[HV��UDGLR�EXWWRQV��DQG�SXOO�GRZQ�PHQXV

7KH�PDLQ�SUREOHP�ZLWK�ZHE�EDVHG�TXHVWLRQQDLUHV�LV�WKH�GLIILFXOW\�RI�REWDLQLQJ�D�UDQGRP�VDPSOH�RI�UHVSRQGHQWV��ZHE�EDVHG
TXHVWLRQQDLUHV�XVXDOO\�UHO\�RQ�FRQYHQLHQFH�VDPSOLQJ�DQG�KHQFH�WKHLU�UHVXOWV�FDQQRW�EH�JHQHUDOL]HG��,Q�VRPH�FRXQWULHV��ZHE��DQG
VPDUWSKRQH�EDVHG�TXHVWLRQV�DUH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�WHOHYLVLRQ�WR�HOLFLW�YLHZHUV¶�RSLQLRQV�RI�SURJUDPV�DQG�SROLWLFDO�HYHQWV��H�J�
WKH�WHOHYLVLRQ�SURJUDP�%LJ�%URWKHU�

'HSOR\LQJ�D�ZHE�EDVHG�TXHVWLRQQDLUH�LQYROYHV�WKH�IROORZLQJ�VWHSV��$QGUHZV�HW�DO��������

��� 'HVLJQ�DQG�LPSOHPHQW�DQ�HUURU�IUHH�LQWHUDFWLYH�HOHFWURQLF�TXHVWLRQQDLUH��,W�PD\�EH�XVHIXO�WR�HPEHG�IHHGEDFN�DQG�SRS�XS�KHOS�ZLWKLQ
WKH�TXHVWLRQQDLUH�

��� 0DNH�VXUH�LQIRUPDWLRQ�LGHQWLI\LQJ�HDFK�UHVSRQGHQW�FDQ�EH�FDSWXUHG�DQG�VWRUHG�FRQILGHQWLDOO\�EHFDXVH�WKH�VDPH�SHUVRQ�PD\�VXEPLW
VHYHUDO�FRPSOHWHG�VXUYH\V��7KLV�FDQ�EH�GRQH�E\�UHFRUGLQJ�WKH�,QWHUQHW�GRPDLQ�QDPH�RU�WKH�,3�DGGUHVV�RI�WKH�UHVSRQGHQW��ZKLFK�FDQ
WKHQ�EH�WUDQVIHUUHG�GLUHFWO\�WR�D�GDWDEDVH��+RZHYHU��WKLV�DFWLRQ�FRXOG�LQIULQJH�SHRSOH
V�SULYDF\�DQG�WKH�OHJDO�VLWXDWLRQ�VKRXOG�EH
FKHFNHG��$QRWKHU�ZD\�LV�WR�DFFHVV�WKH�WUDQVIHU�DQG�UHIHUUHU�ORJV�IURP�WKH�ZHE�VHUYHU��ZKLFK�SURYLGH�LQIRUPDWLRQ�DERXW�WKH�GRPDLQV
IURP�ZKLFK�WKH�ZHE�EDVHG�TXHVWLRQQDLUH�ZDV�DFFHVVHG��8QIRUWXQDWHO\��SHRSOH�FDQ�VWLOO�VHQG�IURP�GLIIHUHQW�DFFRXQWV�ZLWK�GLIIHUHQW�,3
DGGUHVVHV��VR�DGGLWLRQDO�LGHQWLI\LQJ�LQIRUPDWLRQ�PD\�DOVR�EH�QHHGHG�

��� 7KRURXJKO\�SLORW�WHVW�WKH�TXHVWLRQQDLUH��7KLV�PD\�EH�DFKLHYHG�LQ�IRXU�VWDJHV��WKH�VXUYH\�LV�UHYLHZHG�E\�NQRZOHGJHDEOH�DQDO\VWV�
W\SLFDO�SDUWLFLSDQWV�FRPSOHWH�WKH�VXUYH\�XVLQJ�D�WKLQN�DORXG�SURWRFRO��VHH�EHORZ���D�VPDOO�YHUVLRQ�RI�WKH�VWXG\�LV�DWWHPSWHG��D�ILQDO
FKHFN�WR�FDWFK�VPDOO�HUURUV�LV�FRQGXFWHG�

7KHUH�DUH�PDQ\�RQOLQH�TXHVWLRQQDLUH�WHPSODWHV�DYDLODEOH�RQ�WKH�ZHE�WKDW�SURYLGH�D�UDQJH�RI�RSWLRQV��LQFOXGLQJ�GLIIHUHQW�TXHVWLRQ�W\SHV
�H�J��RSHQ��PXOWLSOH�FKRLFH���UDWLQJ�VFDOHV��H�J��/LNHUW��VHPDQWLF�GLIIHUHQWLDO���DQG�DQVZHU�W\SHV��H�J��UDGLR�EXWWRQV��FKHFN�ER[HV��GURS�
GRZQ�PHQXV���7KH�IROORZLQJ�DFWLYLW\�DVNV�\RX�WR�PDNH�XVH�RI�RQH�RI�WKHVH�WHPSODWHV�WR�GHVLJQ�D�TXHVWLRQQDLUH�IRU�WKH�ZHE�



$FWLYLW\����

*R�WR�TXHVWLRQSUR�FRP�RU�VXUYH\PRQNH\�FRP��RU�D�VLPLODU�VXUYH\�VLWH�WKDW�DOORZV�\RX�WR�GHVLJQ�\RXU�RZQ�TXHVWLRQQDLUH�XVLQJ
WKHLU�VHW�RI�ZLGJHWV�IRU�D�IUHH�WULDO�SHULRG�

&UHDWH�D�ZHE�EDVHG�TXHVWLRQQDLUH�IRU�WKH�VHW�RI�TXHVWLRQV�\RX�GHYHORSHG�IRU�$FWLYLW\������)RU�HDFK�TXHVWLRQ�SURGXFH�WZR�GLIIHUHQW
GHVLJQV��IRU�H[DPSOH�UDGLR�EXWWRQV�DQG�GURS�GRZQ�PHQXV�IRU�RQH�TXHVWLRQ��IRU�DQRWKHU�TXHVWLRQ�SURYLGH�D�WHQ�SRLQW�VHPDQWLF
GLIIHUHQWLDO�VFDOH�DQG�D�ILYH�SRLQW�VFDOH�

:KDW�GLIIHUHQFHV��LI�DQ\��GR�\RX�WKLQN�\RXU�WZR�GHVLJQV�ZLOO�KDYH�RQ�D�UHVSRQGHQW
V�EHKDYLRU"�$VN�D�QXPEHU�RI�SHRSOH�WR�DQVZHU
RQH�RU�RWKHU�RI�\RXU�TXHVWLRQV�DQG�VHH�LI�WKH�DQVZHUV�GLIIHU�IRU�WKH�WZR�GHVLJQV�

&RPPHQW
<RX�PD\�KDYH�IRXQG�WKDW�UHVSRQGHQWV�XVH�WKH�UHVSRQVH�W\SHV�LQ�GLIIHUHQW�ZD\V��)RU�H[DPSOH��WKH\�PD\�VHOHFW�WKH�HQG�RSWLRQV
PRUH�RIWHQ�IURP�D�GURS�GRZQ�PHQX�WKDQ�IURP�D�OLVW�RI�RSWLRQV�WKDW�DUH�FKRVHQ�YLD�UDGLR�EXWWRQV��$OWHUQDWLYHO\��\RX�PD\�ILQG�QR
GLIIHUHQFH�DQG�WKDW�SHRSOH
V�RSLQLRQV�DUH�QRW�DIIHFWHG�E\�WKH�ZLGJHW�VW\OH�XVHG�DW�WKH�LQWHUIDFH��$Q\�GLIIHUHQFHV�IRXQG��RI�FRXUVH�
PD\�EH�GXH�WR�WKH�YDULDWLRQ�EHWZHHQ�LQGLYLGXDO�UHVSRQVHV�UDWKHU�WKDQ�EHLQJ�FDXVHG�E\�IHDWXUHV�LQ�WKH�TXHVWLRQQDLUH�GHVLJQ��7R
WHDVH�WKH�HIIHFWV�DSDUW�\RX�ZRXOG�QHHG�WR�DVN�D�ODUJH�QXPEHU�RI�SDUWLFLSDQWV��H�J��LQ�WKH�UDQJH���±�����WR�UHVSRQG�WR�WKH
TXHVWLRQV�IRU�HDFK�GHVLJQ��

%2;����

'R�3HRSOH�$QVZHU�2QOLQH�4XHVWLRQQDLUHV�'LIIHUHQWO\�WR�3DSHU�DQG�3HQFLO"�,I�VR��:K\"
7KHUH�KDV�EHHQ�PXFK�UHVHDUFK�H[DPLQLQJ�KRZ�SHRSOH�UHVSRQG�WR�VXUYH\V�ZKHQ�XVLQJ�D�FRPSXWHU�FRPSDUHG�ZLWK�WKH
WUDGLWLRQDO�SDSHU�DQG�SHQFLO�PHWKRG��6RPH�VWXGLHV�VXJJHVW�WKDW�SHRSOH�DUH�PRUH�UHYHDOLQJ�DQG�FRQVLVWHQW�LQ�WKHLU�UHVSRQVHV
ZKHQ�XVLQJ�D�FRPSXWHU�WR�UHSRUW�WKHLU�KDELWV�DQG�EHKDYLRUV��VXFK�DV�HDWLQJ��GULQNLQJ��DQG�DPRXQW�RI�H[HUFLVH��H�J��/XFH�HW�DO
��������6WXGHQWV�KDYH�DOVR�EHHQ�IRXQG�WR�UDWH�WKHLU�LQVWUXFWRUV�OHVV�IDYRUDEO\�ZKHQ�RQOLQH��&KDQJ���������2QH�UHDVRQ�IRU�WKLV�LV
WKDW�VWXGHQWV�PD\�IHHO�OHVV�VRFLDO�SUHVVXUH�ZKHQ�ILOOLQJ�LQ�D�TXHVWLRQQDLUH�DW�D�FRPSXWHU�DQG�KHQFH�IUHHU�WR�ZULWH�WKH�WUXWK�WKDQ
ZKHQ�VLWWLQJ�LQ�D�FODVVURRP��ZLWK�RWKHUV�DURXQG�WKHP��ILOOLQJ�RXW�D�SDSHU�EDVHG�YHUVLRQ�

$QRWKHU�IDFWRU�WKDW�FDQ�LQIOXHQFH�KRZ�SHRSOH�DQVZHU�TXHVWLRQV�LV�WKH�ZD\�WKH�LQIRUPDWLRQ�LV�VWUXFWXUHG��VXFK�DV�WKH�XVH�RI
KHDGHUV��WKH�RUGHULQJ��DQG�WKH�SODFHPHQW�RI�TXHVWLRQV��%XW�WKH�SRWHQWLDO�PD\�EH�JUHDWHU�IRU�ZHE�EDVHG�TXHVWLRQQDLUHV�VLQFH
WKH\�SURYLGH�PRUH�RSSRUWXQLWLHV�WKDQ�SDSHU�RQHV�IRU�PDQLSXODWLQJ�LQIRUPDWLRQ��6P\WK�HW�DO���������)RU�H[DPSOH��WKH�XVH�RI�GURS�
GRZQ�PHQXV��UDGLR�EXWWRQV��DQG�MXPS�WR�RSWLRQV�PD\�LQIOXHQFH�KRZ�SHRSOH�UHDG�DQG�QDYLJDWH�D�TXHVWLRQQDLUH��%XW�GR�WKHVH
LVVXHV�DIIHFW�UHVSRQGHQWV¶�DQVZHUV"�6P\WK�HW�DO��������KDYH�IRXQG�WKDW�SURYLGLQJ�IRUFHG�FKRLFH�IRUPDWV�UHVXOWV�LQ�PRUH�RSWLRQV
EHLQJ�VHOHFWHG��$QRWKHU�H[DPSOH�LV�SURYLGHG�E\�)XQFNH�HW�DO���������ZKR�IRXQG�WKDW�FRQWLQXRXV�VOLGHUV�HQDEOHG�UHVHDUFKHUV�WR
FROOHFW�PRUH�DFFXUDWH�GDWD�EHFDXVH�WKH\�VXSSRUW�FRQWLQXRXV�UDWKHU�WKDQ�GLVFUHWH�VFDOHV��7KH\�DOVR�HQFRXUDJHG�KLJKHU
UHVSRQVH�UDWHV��EXW�WKH\�ZHUH�PRUH�FKDOOHQJLQJ�IRU�SDUWLFLSDQWV�ZKR�KDG�QRW�HQFRXQWHUHG�FRQWLQXRXV�VFDOHV�EHIRUH�DQG�IRXQG
WKH�FRQFHSW�GLIILFXOW�WR�XQGHUVWDQG��

����2EVHUYDWLRQ
2EVHUYDWLRQ�LV�D�XVHIXO�GDWD�JDWKHULQJ�WHFKQLTXH�DW�DQ\�VWDJH�GXULQJ�SURGXFW�GHYHORSPHQW��(DUO\�LQ�GHVLJQ��REVHUYDWLRQ�KHOSV
GHVLJQHUV�XQGHUVWDQG�WKH�XVHUV¶�FRQWH[W��WDVNV��DQG�JRDOV��2EVHUYDWLRQ�FRQGXFWHG�ODWHU�LQ�GHYHORSPHQW��H�J��LQ�HYDOXDWLRQ��PD\�EH
XVHG�WR�LQYHVWLJDWH�KRZ�ZHOO�WKH�GHYHORSLQJ�SURWRW\SH�VXSSRUWV�WKHVH�WDVNV�DQG�JRDOV�

8VHUV�PD\�EH�REVHUYHG�GLUHFWO\�E\�WKH�LQYHVWLJDWRU�DV�WKH\�SHUIRUP�WKHLU�DFWLYLWLHV��RU�LQGLUHFWO\�WKURXJK�UHFRUGV�RI�WKH�DFWLYLW\�WKDW�DUH
VWXGLHG�DIWHUZDUGV��2EVHUYDWLRQ�PD\�DOVR�WDNH�SODFH�LQ�WKH�ILHOG��RU�LQ�D�FRQWUROOHG�HQYLURQPHQW��,Q�WKH�IRUPHU�FDVH��LQGLYLGXDOV�DUH
REVHUYHG�DV�WKH\�JR�DERXW�WKHLU�GD\�WR�GD\�WDVNV�LQ�WKH�QDWXUDO�VHWWLQJ��,Q�WKH�ODWWHU�FDVH��LQGLYLGXDOV�DUH�REVHUYHG�SHUIRUPLQJ�VSHFLILHG
WDVNV�ZLWKLQ�D�FRQWUROOHG�HQYLURQPHQW�VXFK�DV�D�XVDELOLW\�ODERUDWRU\�



$FWLYLW\����

7R�DSSUHFLDWH�WKH�GLIIHUHQW�PHULWV�RI�REVHUYDWLRQ�LQ�WKH�ILHOG�DQG�REVHUYDWLRQ�LQ�D�FRQWUROOHG�HQYLURQPHQW��UHDG�WKH�VFHQDULRV
EHORZ�DQG�DQVZHU�WKH�TXHVWLRQV�WKDW�IROORZ�

6FHQDULR����$�XVDELOLW\�FRQVXOWDQW�MRLQV�D�JURXS�RI�WRXULVWV�ZKR�KDYH�EHHQ�JLYHQ�D�ZHDUDEOH�QDYLJDWLRQ�GHYLFH�WKDW�ILWV�RQWR�D�ZULVW
VWUDS�WR�WHVW�RQ�D�YLVLW�WR�6WRFNKROP��$IWHU�VLJKWVHHLQJ�IRU�WKH�GD\��WKH\�XVH�WKH�GHYLFH�WR�ILQG�D�OLVW�RI�UHVWDXUDQWV�ZLWKLQ�D�WZR�
NLORPHWHU�UDGLXV�RI�WKHLU�FXUUHQW�SRVLWLRQ��6HYHUDO�DUH�OLVWHG�DQG�WKH\�ILQG�WKH�WHOHSKRQH�QXPEHUV�RI�D�FRXSOH��FDOO�WKHP�WR�DVN
DERXW�WKHLU�PHQXV��VHOHFW�RQH��PDNH�D�ERRNLQJ��DQG�KHDG�RII�WR�WKH�UHVWDXUDQW��7KH�XVDELOLW\�FRQVXOWDQW�REVHUYHV�VRPH�GLIILFXOW\
RSHUDWLQJ�WKH�GHYLFH��HVSHFLDOO\�RQ�WKH�PRYH��'LVFXVVLRQ�ZLWK�WKH�JURXS�VXSSRUWV�WKH�HYDOXDWRU
V�LPSUHVVLRQ�WKDW�WKHUH�DUH
SUREOHPV�ZLWK�WKH�LQWHUIDFH��EXW�RQ�EDODQFH�WKH�GHYLFH�LV�XVHIXO�DQG�WKH�JURXS�LV�SOHDVHG�WR�JHW�D�WDEOH�DW�D�JRRG�UHVWDXUDQW
QHDUE\�

6FHQDULR����$�XVDELOLW\�FRQVXOWDQW�REVHUYHV�KRZ�SDUWLFLSDQWV�SHUIRUP�D�SUH�SODQQHG�WDVN�XVLQJ�WKH�ZHDUDEOH�QDYLJDWLRQ�GHYLFH�LQ
D�XVDELOLW\�ODERUDWRU\��7KH�WDVN�UHTXLUHV�WKH�SDUWLFLSDQWV�WR�ILQG�WKH�WHOHSKRQH�QXPEHU�RI�D�UHVWDXUDQW�FDOOHG�0DWLVVH��,W�WDNHV
WKHP�VHYHUDO�PLQXWHV�WR�GR�WKLV�DQG�WKH\�DSSHDU�WR�KDYH�SUREOHPV��7KH�YLGHR�UHFRUGLQJ�DQG�LQWHUDFWLRQ�ORJ�VXJJHVW�WKDW�WKH
LQWHUIDFH�LV�YHU\�ILGGO\�DQG�WKH�DXGLR�LQWHUDFWLRQ�LV�RI�SRRU�TXDOLW\��DQG�WKLV�LV�VXSSRUWHG�E\�SDUWLFLSDQWV¶�DQVZHUV�RQ�D�XVHU
VDWLVIDFWLRQ�TXHVWLRQQDLUH�

��� :KDW�DUH�WKH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�WKHVH�WZR�W\SHV�RI�REVHUYDWLRQ"

��� :KHQ�PLJKW�HDFK�W\SH�RI�REVHUYDWLRQ�EH�XVHIXO"

&RPPHQW
��� 7KH�DGYDQWDJHV�RI�WKH�ILHOG�VWXG\�DUH�WKDW�WKH�REVHUYHU�VDZ�KRZ�WKH�GHYLFH�FRXOG�EH�XVHG�LQ�D�UHDO�VLWXDWLRQ�WR�VROYH�D�UHDO

SUREOHP��6KH�H[SHULHQFHG�WKH�GHOLJKW�H[SUHVVHG�ZLWK�WKH�RYHUDOO�FRQFHSW�DQG�WKH�IUXVWUDWLRQ�ZLWK�WKH�LQWHUIDFH��%\�ZDWFKLQJ
KRZ�WKH�JURXS�XVHG�WKH�GHYLFH�RQ�WKH�PRYH��VKH�JDLQHG�DQ�XQGHUVWDQGLQJ�RI�ZKDW�WKH\�OLNHG�DQG�ZKDW�ZDV�ODFNLQJ��7KH
GLVDGYDQWDJH�LV�WKDW�WKH�REVHUYHU�ZDV�DQ�LQVLGHU�LQ�WKH�JURXS��VR�KRZ�REMHFWLYH�FRXOG�VKH�EH"�7KH�GDWD�LV�TXDOLWDWLYH�DQG
ZKLOH�DQHFGRWHV�FDQ�EH�YHU\�SHUVXDVLYH��KRZ�XVHIXO�DUH�WKH\"�0D\EH�VKH�ZDV�KDYLQJ�VXFK�D�JRRG�WLPH�WKDW�KHU�MXGJPHQW
ZDV�FORXGHG�DQG�VKH�PLVVHG�KHDULQJ�QHJDWLYH�FRPPHQWV�DQG�GLGQ
W�QRWLFH�VRPH�SHRSOH
V�DQQR\DQFH��$QRWKHU�VWXG\�FRXOG
EH�GRQH�WR�ILQG�RXW�PRUH��EXW�LW�LV�QRW�SRVVLEOH�WR�UHSOLFDWH�WKH�H[DFW�FRQGLWLRQV�RI�WKLV�VWXG\��7KH�DGYDQWDJHV�RI�WKH�ODERUDWRU\
VWXG\�DUH�WKDW�LW�LV�HDVLHU�WR�UHSOLFDWH��VR�VHYHUDO�XVHUV�FRXOG�SHUIRUP�WKH�VDPH�WDVN��VSHFLILF�XVDELOLW\�SUREOHPV�FDQ�EH
LGHQWLILHG��XVHUV¶�SHUIRUPDQFH�FDQ�EH�FRPSDUHG��DQG�DYHUDJHV�IRU�VXFK�PHDVXUHV�DV�WKH�WLPH�LW�WRRN�WR�GR�D�VSHFLILF�WDVN
DQG�WKH�QXPEHU�RI�HUURUV�FDQ�EH�FDOFXODWHG��7KH�REVHUYHU�FRXOG�DOVR�EH�PRUH�REMHFWLYH�EHFDXVH�VKH�ZDV�DQ�RXWVLGHU��7KH
GLVDGYDQWDJH�LV�WKDW�WKH�VWXG\�LV�DUWLILFLDO�DQG�VD\V�QRWKLQJ�DERXW�KRZ�WKH�GHYLFH�ZRXOG�EH�XVHG�LQ�WKH�UHDO�HQYLURQPHQW�

��� %RWK�W\SHV�RI�VWXG\�KDYH�PHULWV��:KLFK�LV�EHWWHU�GHSHQGV�RQ�WKH�JRDOV�RI�WKH�VWXG\��7KH�ODERUDWRU\�VWXG\�LV�XVHIXO�IRU
H[DPLQLQJ�GHWDLOV�RI�WKH�LQWHUDFWLRQ�VW\OH�WR�PDNH�VXUH�WKDW�XVDELOLW\�SUREOHPV�ZLWK�WKH�LQWHUIDFH�DQG�EXWWRQ�GHVLJQ�DUH
GLDJQRVHG�DQG�FRUUHFWHG��7KH�ILHOG�VWXG\�UHYHDOV�KRZ�WKH�QDYLJDWLRQ�GHYLFH�LV�XVHG�LQ�D�UHDO�ZRUOG�FRQWH[W�DQG�KRZ�LW
LQWHJUDWHV�ZLWK�RU�FKDQJHV�XVHUV¶�EHKDYLRU��:LWKRXW�WKLV�VWXG\��LW�LV�SRVVLEOH�WKDW�GHYHORSHUV�PLJKW�QRW�KDYH�GLVFRYHUHG�WKH
HQWKXVLDVP�IRU�WKH�GHYLFH�EHFDXVH�WKH�UHZDUG�IRU�GRLQJ�ODERUDWRU\�WDVNV�LV�QRW�DV�FRPSHOOLQJ�DV�D�JRRG�PHDO��,Q�IDFW�
DFFRUGLQJ�WR�.MHOGVNRY�DQG�6NRY���������WKHUH�LV�QR�GHILQLWLYH�DQVZHU�WR�ZKLFK�NLQG�RI�VWXG\�LV�SUHIHUDEOH�IRU�PRELOH�GHYLFHV�
7KH\�VXJJHVW�WKDW�WKH�UHDO�TXHVWLRQ�LV�ZKHQ�DQG�KRZ�WR�HQJDJH�ZLWK�LQ�WKH�ZLOG�ORQJLWXGLQDO�VWXGLHV��

������'LUHFW�2EVHUYDWLRQ�LQ�WKH�)LHOG
,W�FDQ�EH�YHU\�GLIILFXOW�IRU�SHRSOH�WR�H[SODLQ�ZKDW�WKH\�GR�RU�WR�HYHQ�GHVFULEH�DFFXUDWHO\�KRZ�WKH\�DFKLHYH�D�WDVN��6R�LW�LV�YHU\�XQOLNHO\�WKDW
DQ�LQWHUDFWLRQ�GHVLJQHU�ZLOO�JHW�D�IXOO�DQG�WUXH�VWRU\�E\�XVLQJ�LQWHUYLHZV�RU�TXHVWLRQQDLUHV��2EVHUYDWLRQ�LQ�WKH�ILHOG�FDQ�KHOS�ILOO�LQ�GHWDLOV
DERXW�KRZ�XVHUV�EHKDYH�DQG�XVH�WKH�WHFKQRORJ\��DQG�QXDQFHV�WKDW�DUH�QRW�HOLFLWHG�IURP�WKH�RWKHU�IRUPV�RI�LQYHVWLJDWLRQ�PD\�EH
REVHUYHG��7KLV�XQGHUVWDQGLQJ�DERXW�WKH�FRQWH[W�IRU�WDVNV�SURYLGHV�LPSRUWDQW�LQIRUPDWLRQ�DERXW�ZK\�DFWLYLWLHV�KDSSHQ�WKH�ZD\�WKH\�GR�
+RZHYHU��REVHUYDWLRQ�LQ�WKH�ILHOG�FDQ�EH�FRPSOLFDWHG��DQG�PXFK�PRUH�GLIILFXOW�WR�GR�ZHOO�WKDQ�DW�ILUVW�DSSUHFLDWHG��2EVHUYDWLRQ�FDQ�DOVR
UHVXOW�LQ�D�ORW�RI�GDWD�WKDW�LV�WHGLRXV�WR�DQDO\]H�DQG�QRW�YHU\�UHOHYDQW��HVSHFLDOO\�LI�WKH�REVHUYDWLRQ�LV�QRW�SODQQHG�DQG�FDUULHG�RXW�FDUHIXOO\�

$OO�GDWD�JDWKHULQJ�VKRXOG�KDYH�D�FOHDUO\�VWDWHG�JRDO��EXW�LW�LV�SDUWLFXODUO\�LPSRUWDQW�WR�KDYH�D�IRFXV�IRU�DQ�REVHUYDWLRQ�VHVVLRQ�EHFDXVH
WKHUH�LV�DOZD\V�VR�PXFK�JRLQJ�RQ��2Q�WKH�RWKHU�KDQG��LW�LV�DOVR�LPSRUWDQW�WR�EH�DEOH�WR�UHVSRQG�WR�FKDQJLQJ�FLUFXPVWDQFHV��IRU
H[DPSOH��\RX�PD\�KDYH�SODQQHG�RQH�GD\�WR�REVHUYH�D�SDUWLFXODU�SHUVRQ�SHUIRUPLQJ�D�WDVN��EXW�\RX�DUH�LQYLWHG�WR�DQ�XQH[SHFWHG�PHHWLQJ
ZKLFK�LV�UHOHYDQW�WR�\RXU�REVHUYDWLRQ�JRDO��DQG�VR�LW�PDNHV�VHQVH�WR�DWWHQG�WKH�PHHWLQJ�LQVWHDG��,Q�REVHUYDWLRQ�WKHUH�LV�D�FDUHIXO
EDODQFH�EHWZHHQ�EHLQJ�JXLGHG�E\�JRDOV�DQG�EHLQJ�RSHQ�WR�PRGLI\LQJ��VKDSLQJ��RU�UHIRFXVLQJ�WKH�VWXG\�DV�\RX�OHDUQ�DERXW�WKH�VLWXDWLRQ�
%HLQJ�DEOH�WR�NHHS�WKLV�EDODQFH�LV�D�VNLOO�WKDW�GHYHORSV�ZLWK�H[SHULHQFH�

6WUXFWXULQJ�)UDPHZRUNV�IRU�2EVHUYDWLRQ�LQ�WKH�)LHOG

'XULQJ�DQ�REVHUYDWLRQ��HYHQWV�FDQ�EH�FRPSOH[�DQG�UDSLGO\�FKDQJLQJ��7KHUH�LV�D�ORW�IRU�REVHUYHUV�WR�WKLQN�DERXW��VR�PDQ\�H[SHUWV�KDYH�D
IUDPHZRUN�WR�VWUXFWXUH�DQG�IRFXV�WKHLU�REVHUYDWLRQ��7KH�IUDPHZRUN�FDQ�EH�TXLWH�VLPSOH��)RU�H[DPSOH��WKLV�LV�D�SUDFWLWLRQHU
V�IUDPHZRUN
IRU�XVH�LQ�HYDOXDWLRQ�VWXGLHV�WKDW�IRFXVHV�RQ�MXVW�WKUHH�HDV\�WR�UHPHPEHU�LWHPV�WR�ORRN�IRU�



7KH�SHUVRQ��:KR�LV�XVLQJ�WKH�WHFKQRORJ\�DW�DQ\�SDUWLFXODU�WLPH"

7KH�SODFH��:KHUH�DUH�WKH\�XVLQJ�LW"

7KH�WKLQJ��:KDW�DUH�WKH\�GRLQJ�ZLWK�LW"

(YHQ�D�VLPSOH�IUDPHZRUN�VXFK�DV�WKLV�RQH�EDVHG�RQ�ZKR��ZKHUH��DQG�ZKDW�FDQ�EH�VXUSULVLQJO\�HIIHFWLYH�WR�KHOS�REVHUYHUV�NHHS�WKHLU
JRDOV�DQG�TXHVWLRQV�LQ�VLJKW��([SHULHQFHG�REVHUYHUV�PD\��KRZHYHU��SUHIHU�PRUH�GHWDLOHG�IUDPHZRUNV��VXFK�DV�WKH�RQH�VXJJHVWHG�E\
5REVRQ��������ZKLFK�HQFRXUDJHV�REVHUYHUV�WR�SD\�JUHDWHU�DWWHQWLRQ�WR�WKH�FRQWH[W�RI�WKH�DFWLYLW\�

6SDFH��:KDW�LV�WKH�SK\VLFDO�VSDFH�OLNH�DQG�KRZ�LV�LW�ODLG�RXW"

$FWRUV��:KDW�DUH�WKH�QDPHV�DQG�UHOHYDQW�GHWDLOV�RI�WKH�SHRSOH�LQYROYHG"

$FWLYLWLHV��:KDW�DUH�WKH�DFWRUV�GRLQJ�DQG�ZK\"

2EMHFWV��:KDW�SK\VLFDO�REMHFWV�DUH�SUHVHQW��VXFK�DV�IXUQLWXUH"

$FWV��:KDW�DUH�VSHFLILF�LQGLYLGXDO�DFWLRQV"

(YHQWV��,V�ZKDW�\RX�REVHUYH�SDUW�RI�D�VSHFLDO�HYHQW"

7LPH��:KDW�LV�WKH�VHTXHQFH�RI�HYHQWV"

*RDOV��:KDW�DUH�WKH�DFWRUV�WU\LQJ�WR�DFFRPSOLVK"

)HHOLQJV��:KDW�LV�WKH�PRRG�RI�WKH�JURXS�DQG�RI�LQGLYLGXDOV"

7KLV�IUDPHZRUN�ZDV�GHYLVHG�IRU�DQ\�W\SH�RI�REVHUYDWLRQ��VR�ZKHQ�XVHG�LQ�WKH�FRQWH[W�RI�LQWHUDFWLRQ�GHVLJQ��LW�PLJKW�QHHG�WR�EH�PRGLILHG
VOLJKWO\��)RU�H[DPSOH��LI�WKH�IRFXV�LV�JRLQJ�WR�EH�RQ�KRZ�VRPH�WHFKQRORJ\�LV�XVHG��WKH�IUDPHZRUN�FRXOG�EH�PRGLILHG�WR�DVN�

2EMHFWV��:KDW�SK\VLFDO�REMHFWV��LQ�DGGLWLRQ�WR�WKH�WHFKQRORJ\�EHLQJ�VWXGLHG��DUH�SUHVHQW��DQG�GR�WKH\�LPSDFW�RQ�WKH�WHFKQRORJ\�XVH"

2WKHU�PRGLILFDWLRQV�PLJKW�DOVR�EH�XVHIXO�

$FWLYLW\����

��� )LQG�D�VPDOO�JURXS�RI�SHRSOH�ZKR�DUH�XVLQJ�DQ\�NLQG�RI�WHFKQRORJ\��H�J��FRPSXWHUV��KRXVHKROG�RU�HQWHUWDLQPHQW�DSSOLDQFHV�
DQG�WU\�WR�DQVZHU�WKH�TXHVWLRQ��µ:KDW�DUH�WKHVH�SHRSOH�GRLQJ"¶�:DWFK�IRU�WKUHH�WR�ILYH�PLQXWHV�DQG�ZULWH�GRZQ�ZKDW�\RX
REVHUYH��:KHQ�\RX�KDYH�ILQLVKHG��QRWH�GRZQ�KRZ�\RX�IHOW�GRLQJ�WKLV��DQG�DQ\�UHDFWLRQV�LQ�WKH�JURXS�RI�SHRSOH�\RX�REVHUYHG�

��� ,I�\RX�ZHUH�WR�REVHUYH�WKH�JURXS�DJDLQ��KRZ�ZRXOG�\RX�FKDQJH�ZKDW�\RX�GLG�WKH�ILUVW�WLPH"

��� 2EVHUYH�WKLV�JURXS�DJDLQ�IRU�DERXW����PLQXWHV�XVLQJ�5REVRQ
V�IUDPHZRUN�

&RPPHQW
��� :KDW�SUREOHPV�GLG�\RX�HQFRXQWHU�GRLQJ�WKLV�H[HUFLVH"�:DV�LW�KDUG�WR�ZDWFK�HYHU\WKLQJ�DQG�UHPHPEHU�ZKDW�KDSSHQHG"�+RZ

GR�\RX�WKLQN�WKH�SHRSOH�EHLQJ�ZDWFKHG�IHOW"�'LG�WKH\�NQRZ�WKH\�ZHUH�EHLQJ�ZDWFKHG"�3HUKDSV�VRPH�RI�WKHP�REMHFWHG�DQG
ZDONHG�DZD\��,I�\RX�GLGQ
W�WHOO�WKHP��GR�\RX�WKLQN�\RX�VKRXOG�KDYH"

��� 7KH�LQLWLDO�JRDO�RI�WKH�REVHUYDWLRQ��L�H��WR�ILQG�RXW�ZKDW�WKH�SHRSOH�DUH�GRLQJ��ZDV�YDJXH��DQG�WKH�FKDQFHV�DUH�WKDW�LW�ZDV�TXLWH
D�IUXVWUDWLQJ�H[SHULHQFH�QRW�NQRZLQJ�ZKDW�ZDV�VLJQLILFDQW�IRU�DQVZHULQJ�\RXU�TXHVWLRQ�DQG�ZKDW�FRXOG�EH�LJQRUHG��7KH
TXHVWLRQV�XVHG�WR�JXLGH�REVHUYDWLRQ�QHHG�WR�EH�PRUH�IRFXVHG��)RU�H[DPSOH��\RX�PLJKW�DVN��:KDW�DUH�WKH�SHRSOH�GRLQJ�ZLWK
WKH�WHFKQRORJ\"�,V�HYHU\RQH�LQ�WKH�JURXS�XVLQJ�LW"�$UH�WKH\�ORRNLQJ�SOHDVHG��IUXVWUDWHG��VHULRXV��KDSS\"�'RHV�WKH�WHFKQRORJ\
DSSHDU�WR�EH�FHQWUDO�WR�WKH�XVHUV¶�JRDOV"

��� +RSHIXOO\�\RX�ZLOO�KDYH�IHOW�PRUH�FRQILGHQW�WKLV�VHFRQG�WLPH��SDUWO\�EHFDXVH�LW�LV�WKH�VHFRQG�WLPH�\RX
YH�GRQH�VRPH
REVHUYDWLRQ��DQG�SDUWO\�EHFDXVH�WKH�IUDPHZRUN�SURYLGHG�\RX�ZLWK�D�VWUXFWXUH�IRU�ZKDW�WR�ORRN�DW��

%RWK�RI�WKH�IUDPHZRUNV�LQWURGXFHG�DERYH�DUH�UHODWLYHO\�JHQHUDO�DQG�FRXOG�EH�XVHG�LQ�PDQ\�GLIIHUHQW�W\SHV�RI�VWXG\��DQG�DV�D�EDVLV�IRU
GHYHORSLQJ�\RXU�RZQ�IUDPHZRUNV�

'HJUHH�RI�3DUWLFLSDWLRQ

'HSHQGLQJ�RQ�WKH�W\SH�RI�VWXG\��WKH�GHJUHH�RI�SDUWLFLSDWLRQ�ZLWKLQ�WKH�VWXG\�HQYLURQPHQW�YDULHV�DFURVV�D�VSHFWUXP��ZKLFK�FDQ�EH
FKDUDFWHUL]HG�DV�LQVLGHU�DW�RQH�HQG�DQG�RXWVLGHU�DW�WKH�RWKHU��:KHUH�D�SDUWLFXODU�VWXG\�IDOOV�DORQJ�WKLV�VSHFWUXP�GHSHQGV�RQ�LWV�JRDO
DQG�RQ�WKH�SUDFWLFDO�DQG�HWKLFDO�LVVXHV�WKDW�FRQVWUDLQ�DQG�VKDSH�LW�

$Q�REVHUYHU�ZKR�DGRSWV�DQ�DSSURDFK�ULJKW�DW�WKH�RXWVLGHU�HQG�RI�WKH�VSHFWUXP�LV�FDOOHG�D�SDVVLYH�REVHUYHU�DQG�VKH�ZLOO�QRW�WDNH�DQ\
SDUW�LQ�WKH�VWXG\�HQYLURQPHQW�DW�DOO��,W�LV�GLIILFXOW�WR�EH�D�WUXO\�SDVVLYH�REVHUYHU�LI�\RX�DUH�LQ�WKH�ILHOG��VLPSO\�EHFDXVH�\RX�FDQ
W�DYRLG
LQWHUDFWLQJ�ZLWK�WKH�DFWLYLWLHV�KDSSHQLQJ�DURXQG�\RX��3DVVLYH�REVHUYDWLRQ�LV�PRUH�DSSURSULDWH�LQ�ODERUDWRU\�VWXGLHV�

$Q�REVHUYHU�ZKR�DGRSWV�DQ�DSSURDFK�DW�WKH�LQVLGHU�HQG�RI�WKLV�VSHFWUXP�LV�FDOOHG�D�SDUWLFLSDQW�REVHUYHU��7KLV�PHDQV�WKDW�KH�DWWHPSWV�
DW�YDULRXV�OHYHOV�GHSHQGLQJ�RQ�WKH�W\SH�RI�VWXG\��WR�EHFRPH�D�PHPEHU�RI�WKH�JURXS�KH�LV�VWXG\LQJ��7KLV�FDQ�EH�D�GLIILFXOW�UROH�WR�SOD\
VLQFH�EHLQJ�DQ�REVHUYHU�DOVR�UHTXLUHV�D�FHUWDLQ�OHYHO�RI�GHWDFKPHQW��ZKLOH�EHLQJ�D�SDUWLFLSDQW�DVVXPHV�D�GLIIHUHQW�UROH��$V�D�SDUWLFLSDQW



REVHUYHU�LW�LV�LPSRUWDQW�WR�NHHS�WKH�WZR�UROHV�FOHDU�DQG�VHSDUDWH��VR�WKDW�REVHUYDWLRQ�QRWHV�DUH�REMHFWLYH��ZKLOH�SDUWLFLSDWLRQ�LV�DOVR
PDLQWDLQHG��,W�PD\�QRW�EH�SRVVLEOH�WR�WDNH�D�IXOO�SDUWLFLSDQW�REVHUYHU�DSSURDFK��IRU�RWKHU�UHDVRQV��)RU�H[DPSOH��\RX�PD\�QRW�EH�VNLOOHG
HQRXJK�LQ�WKH�WDVN�DW�KDQG��WKH�RUJDQL]DWLRQ�JURXS�PD\�QRW�EH�SUHSDUHG�IRU�\RX�WR�WDNH�SDUW�LQ�WKHLU�DFWLYLWLHV��RU�WKH�WLPHVFDOH�PD\�QRW
SURYLGH�VXIILFLHQW�RSSRUWXQLW\�WR�EHFRPH�IDPLOLDU�HQRXJK�ZLWK�WKH�WDVN�WR�SDUWLFLSDWH�IXOO\��6LPLODUO\��LI�\RX�ZLVK�WR�REVHUYH�DFWLYLW\�LQ�D
SULYDWH�SODFH�VXFK�DV�WKH�KRPH��IXOO�SDUWLFLSDWLRQ�ZRXOG�EH�GLIILFXOW��%HOO��IRU�H[DPSOH��HPSKDVL]HV�WKH�LPSRUWDQFH�RI�VSHQGLQJ�WLPH�ZLWK
IDPLOLHV�DQG�XVLQJ�D�UDQJH�RI�GDWD�JDWKHULQJ�LQFOXGLQJ�REVHUYDWLRQ��%HOO��������%HOO�HW�DO��������

3ODQQLQJ�DQG�&RQGXFWLQJ�DQ�2EVHUYDWLRQ�LQ�WKH�)LHOG

7KH�IUDPHZRUNV�LQWURGXFHG�LQ�WKH�SUHYLRXV�VHFWLRQ�DUH�XVHIXO�QRW�RQO\�IRU�SURYLGLQJ�IRFXV�EXW�DOVR�IRU�RUJDQL]LQJ�WKH�REVHUYDWLRQ�DQG
GDWD�JDWKHULQJ�DFWLYLW\��%XW�DOWKRXJK�FKRRVLQJ�D�IUDPHZRUN�LV�LPSRUWDQW��LW�LV�RQO\�RQH�DVSHFW�RI�SODQQLQJ�DQ�REVHUYDWLRQ��2WKHU
GHFLVLRQV�LQFOXGH��WKH�OHYHO�RI�SDUWLFLSDWLRQ�WR�DGRSW��KRZ�WR�PDNH�D�UHFRUG�RI�WKH�GDWD��KRZ�WR�JDLQ�DFFHSWDQFH�LQ�WKH�JURXS�EHLQJ
VWXGLHG��KRZ�WR�KDQGOH�VHQVLWLYH�LVVXHV�VXFK�DV�FXOWXUDO�GLIIHUHQFHV�RU�DFFHVV�WR�SULYDWH�VSDFHV��DQG�KRZ�WR�HQVXUH�WKDW�WKH�VWXG\
XVHV�GLIIHUHQW�SHUVSHFWLYHV��SHRSOH��DFWLYLWLHV��MRE�UROHV��HWF����2QH�ZD\�WR�DFKLHYH�WKLV�ODVW�SRLQW�LV�WR�ZRUN�DV�D�WHDP��7KLV�FDQ�KDYH
VHYHUDO�EHQHILWV��HDFK�SHUVRQ�FDQ�DJUHH�WR�IRFXV�RQ�GLIIHUHQW�SHRSOH�RU�GLIIHUHQW�SDUWV�RI�WKH�FRQWH[W��WKHUHE\�FRYHULQJ�PRUH�JURXQG�
REVHUYDWLRQ�DQG�UHIOHFWLRQ�FDQ�EH�LQWHUZHDYHG�PRUH�HDVLO\�ZKHQ�WKHUH�LV�PRUH�WKDQ�RQH�REVHUYHU��PRUH�UHOLDEOH�GDWD�LV�OLNHO\�WR�EH
JHQHUDWHG�EHFDXVH�REVHUYDWLRQV�FDQ�EH�FRPSDUHG��DQG�UHVXOWV�ZLOO�UHIOHFW�GLIIHUHQW�SHUVSHFWLYHV�

2QFH�LQ�WKH�WKURHV�RI�DQ�REVHUYDWLRQ��WKHUH�DUH�RWKHU�LVVXHV�WKDW�QHHG�WR�EH�FRQVLGHUHG��)RU�H[DPSOH��LW�ZLOO�EH�HDVLHU�WR�UHODWH�WR�VRPH
SHRSOH�WKDQ�RWKHUV�DQG�LW�ZLOO�EH�WHPSWLQJ�WR�SD\�DWWHQWLRQ�WR�WKRVH�ZKR�UHFHLYH�\RX�ZHOO��EXW�HYHU\RQH�LQ�WKH�JURXS�QHHGV�WR�EH�DWWHQGHG
WR��2EVHUYDWLRQ�LV�D�IOXLG�DFWLYLW\��DQG�WKH�VWXG\�ZLOO�QHHG�UHIRFXVLQJ�DV�\RX�UHIOHFW�XSRQ�ZKDW�KDV�EHHQ�VHHQ��+DYLQJ�REVHUYHG�IRU�D
ZKLOH��LQWHUHVWLQJ�SKHQRPHQD�WKDW�VHHP�UHOHYDQW�ZLOO�VWDUW�WR�HPHUJH��*UDGXDOO\�LGHDV�ZLOO�VKDUSHQ�LQWR�TXHVWLRQV�WKDW�JXLGH�IXUWKHU
REVHUYDWLRQ�

2EVHUYLQJ�LV�DQ�LQWHQVH�DQG�WLULQJ�DFWLYLW\��EXW�KRZHYHU�WLUHG�\RX�DUH��LW�LV�LPSRUWDQW�WR�FKHFN�WKH�QRWHV�DQG�RWKHU�UHFRUGV�DQG�WR�ZULWH�XS
H[SHULHQFHV�DQG�REVHUYDWLRQV�DW�WKH�HQG�RI�HDFK�GD\��,I�WKLV�LV�QRW�GRQH��WKHQ�YDOXDEOH�LQIRUPDWLRQ�PD\�EH�ORVW�DV�WKH�QH[W�GD\
V�HYHQWV
RYHUULGH�\RXU�SUHYLRXV�GD\
V�LPSUHVVLRQV��:ULWLQJ�D�GLDU\�RU�SULYDWH�EORJ�LV�RQH�ZD\�RI�DFKLHYLQJ�WKLV��$Q\�GRFXPHQWV�RU�RWKHU�DUWLIDFWV
WKDW�DUH�FROOHFWHG�RU�FRSLHG��H�J��PLQXWHV�RI�D�PHHWLQJ��RU�GLVFXVVLRQ�LWHPV��VKRXOG�EH�DQQRWDWHG��GHVFULELQJ�KRZ�WKH\�DUH�XVHG�DQG�DW
ZKDW�VWDJH�RI�WKH�DFWLYLW\��6RPH�REVHUYHUV�FRQGXFWLQJ�DQ�REVHUYDWLRQ�RYHU�VHYHUDO�GD\V�RU�ZHHNV�WDNH�WLPH�RXW�RI�HDFK�GD\�WR�JR
WKURXJK�WKHLU�QRWHV�DQG�RWKHU�UHFRUGV�

$V�QRWHV�DUH�UHYLHZHG��SHUVRQDO�RSLQLRQ�VKRXOG�EH�VHSDUDWHG�IURP�REVHUYDWLRQ�RI�ZKDW�KDSSHQHG��DQG�VXJJHVWLRQV�RI�LVVXHV�IRU
IXUWKHU�LQYHVWLJDWLRQ�VKRXOG�EH�FOHDUO\�PDUNHG��,W�LV�DOVR�D�JRRG�LGHD�WR�FKHFN�REVHUYDWLRQV�ZLWK�DQ�LQIRUPDQW�RU�PHPEHUV�RI�WKH�JURXS
WR�HQVXUH�WKDW�\RX�KDYH�XQGHUVWRRG�ZKDW�LV�KDSSHQLQJ�DQG�WKDW�\RXU�LQWHUSUHWDWLRQV�DUH�DFFXUDWH�

'LOHPPD

:KHQ�VKRXOG�,�6WRS�2EVHUYLQJ"
.QRZLQJ�ZKHQ�WR�VWRS�GRLQJ�DQ\�W\SH�RI�GDWD�JDWKHULQJ�FDQ�EH�GLIILFXOW�IRU�QRYLFHV��EXW�LW�LV�SDUWLFXODUO\�WULFN\�LQ�REVHUYDWLRQDO
VWXGLHV�EHFDXVH�WKHUH�LV�QR�REYLRXV�HQGLQJ��6FKHGXOHV�RIWHQ�GLFWDWH�ZKHQ�\RXU�VWXG\�HQGV��2WKHUZLVH��VWRS�ZKHQ�\RX�VWRS
OHDUQLQJ�QHZ�WKLQJV��7ZR�LQGLFDWLRQV�RI�KDYLQJ�GRQH�HQRXJK�DUH�ZKHQ�\RX�VWDUW�WR�VHH�VLPLODU�SDWWHUQV�RI�EHKDYLRU�EHLQJ
UHSHDWHG��RU�ZKHQ�\RX�KDYH�OLVWHQHG�WR�DOO�WKH�PDLQ�VWDNHKROGHU�JURXSV�DQG�XQGHUVWDQG�WKHLU�SHUVSHFWLYHV��

(WKQRJUDSK\

(WKQRJUDSK\�KDV�WUDGLWLRQDOO\�EHHQ�XVHG�LQ�WKH�VRFLDO�VFLHQFHV�WR�XQFRYHU�WKH�VRFLDO�RUJDQL]DWLRQ�RI�DFWLYLWLHV��DQG�KHQFH�WR�XQGHUVWDQG
ZRUN��6LQFH�WKH�HDUO\�����V�LW�KDV�JDLQHG�FUHGLELOLW\�LQ�LQWHUDFWLRQ�GHVLJQ��DQG�SDUWLFXODUO\�LQ�WKH�GHVLJQ�RI�FROODERUDWLYH�V\VWHPV��VHH
%R[�����DQG�&UDEWUHH���������$�ODUJH�SDUW�RI�PRVW�HWKQRJUDSKLF�VWXGLHV�LV�GLUHFW�REVHUYDWLRQ��EXW�LQWHUYLHZV��TXHVWLRQQDLUHV��DQG
VWXG\LQJ�DUWLIDFWV�XVHG�LQ�WKH�DFWLYLWLHV�DOVR�IHDWXUH�LQ�PDQ\�HWKQRJUDSKLF�VWXGLHV��7KH�PDLQ�GLVWLQJXLVKLQJ�IHDWXUH�RI�HWKQRJUDSKLF
VWXGLHV�FRPSDUHG�ZLWK�RWKHU�DSSURDFKHV�WR�GDWD�JDWKHULQJ�LV�WKDW�WKH�DLP�LV�WR�REVHUYH�D�VLWXDWLRQ�ZLWKRXW�LPSRVLQJ�DQ\�D�SULRUL
VWUXFWXUH�RU�IUDPHZRUN�XSRQ�LW��DQG�WR�YLHZ�HYHU\WKLQJ�DV�µVWUDQJH�¶



%2;����

(WKQRJUDSK\�LQ�5HTXLUHPHQWV
7KH�0(5ERDUG�LV�D�WRRO�WR�VXSSRUW�VFLHQWLVWV�DQG�HQJLQHHUV�GLVSOD\��FDSWXUH��DQQRWDWH��DQG�VKDUH�LQIRUPDWLRQ�WR�VXSSRUW�WKH
RSHUDWLRQ�RI�WZR�0DUV�([SORUDWLRQ�5RYHUV��0(5V��RQ�WKH�VXUIDFH�RI�0DUV��7KH�0(5��VHH�)LJXUH������DFWV�OLNH�D�KXPDQ�JHRORJLFDO
H[SORUHU�E\�FROOHFWLQJ�VDPSOHV��DQDO\]LQJ�WKHP��DQG�WUDQVPLWWLQJ�UHVXOWV�EDFN�WR�WKH�VFLHQWLVWV�RQ�(DUWK��7KH�VFLHQWLVWV�DQG
HQJLQHHUV�FROODERUDWLYHO\�DQDO\]H�WKH�GDWD�UHFHLYHG��GHFLGH�ZKDW�WR�VWXG\�QH[W��FUHDWH�SODQV�RI�DFWLRQ��DQG�VHQG�FRPPDQGV�WR�WKH
URERWV�RQ�WKH�VXUIDFH�RI�0DUV�

7KH�UHTXLUHPHQWV�IRU�0(5ERDUG�ZHUH�LGHQWLILHG�SDUWO\�WKURXJK�HWKQRJUDSKLF�ILHOGZRUN��REVHUYDWLRQV��DQG�DQDO\VLV��7ULPEOH�HW�DO�
�������7KH�WHDP�RI�VFLHQWLVWV�DQG�HQJLQHHUV�UDQ�D�VHULHV�RI�ILHOG�WHVWV�WKDW�VLPXODWHG�WKH�SURFHVV�RI�UHFHLYLQJ�GDWD��DQDO\]LQJ�LW�
FUHDWLQJ�SODQV��DQG�WUDQVPLWWLQJ�WKHP�WR�WKH�0(5V��7KH�PDLQ�SUREOHPV�WKH\�LGHQWLILHG�VWHPPHG�IURP�WKH�VFLHQWLVWV¶�OLPLWDWLRQV
LQ�GLVSOD\LQJ��VKDULQJ��DQG�VWRULQJ�LQIRUPDWLRQ��VHH�)LJXUH�����D��

)LJXUH�����0DUV�([SORUDWLRQ�5RYHU
6RXUFH��5HSURGXFHG�E\�SHUPLVVLRQ�RI�1$6$�-HW�3URSXOVLRQ�/DERUDWRU\��1$6$�-3/��

)LJXUH�������D��7KH�VLWXDWLRQ�EHIRUH�0(5ERDUG���E��$�VFLHQWLVW�XVLQJ�0(5ERDUG�WR�SUHVHQW�LQIRUPDWLRQ
6RXUFH��-��7ULPEOH��5��:DOHV�DQG�5��*RVVZHLOHU���������³1$6$�SRVLWLRQ�SDSHU�IRU�WKH�&6&:������ZRUNVKRS�RQ�3XEOLF��&RPPXQLW\�DQG�6LWXDWHG
'LVSOD\V��0HUERDUG´�

7KHVH�REVHUYDWLRQV�OHG�WR�WKH�GHYHORSPHQW�RI�0(5ERDUG��VHH�)LJXUH�����E���ZKLFK�FRQWDLQV�IRXU�FRUH�DSSOLFDWLRQV��D
ZKLWHERDUG�IRU�EUDLQVWRUPLQJ�DQG�VNHWFKLQJ��D�EURZVHU�IRU�GLVSOD\LQJ�LQIRUPDWLRQ�IURP�WKH�ZHE��WKH�FDSDELOLW\�WR�GLVSOD\�SHUVRQDO
LQIRUPDWLRQ�DQG�LQIRUPDWLRQ�DFURVV�VHYHUDO�VFUHHQV��DQG�D�ILOH�VWRUDJH�VSDFH�OLQNHG�VSHFLILFDOO\�WR�0(5ERDUG��

(WKQRJUDSK\�KDV�EHFRPH�SRSXODU�ZLWKLQ�LQWHUDFWLRQ�GHVLJQ�EHFDXVH�LW�DOORZV�GHVLJQHUV�WR�REWDLQ�D�GHWDLOHG�DQG�QXDQFHG
XQGHUVWDQGLQJ�RI�SHRSOH
V�EHKDYLRU�DQG�WKH�XVH�RI�WHFKQRORJ\�WKDW�FDQQRW�EH�REWDLQHG�E\�RWKHU�PHWKRGV�RI�GDWD�JDWKHULQJ��%HOO�������
/D]DU�HW�DO������D��&UDEWUHH�HW�DO��������

7KH�REVHUYHU�LQ�DQ�HWKQRJUDSKLF�VWXG\�DGRSWV�D�SDUWLFLSDQW�REVHUYHU��L�H��LQVLGHU��UROH�DV�PXFK�DV�SRVVLEOH��)HWWHUPDQ���������:KLOH
SDUWLFLSDQW�REVHUYDWLRQ�LV�D�KDOOPDUN�RI�HWKQRJUDSKLF�VWXGLHV��LW�FDQ�EH�XVHG�ZLWKLQ�RWKHU�PHWKRGRORJLFDO�IUDPHZRUNV�DV�ZHOO�VXFK�DV
ZLWKLQ�DQ�DFWLRQ�UHVHDUFK�SURJUDP�RI�VWXG\�ZKHUH�RQH�RI�WKH�JRDOV�LV�WR�FKDQJH�DQG�LPSURYH�WKH�VLWXDWLRQ�

*DWKHULQJ�HWKQRJUDSKLF�GDWD�LV�QRW�KDUG��<RX�JDWKHU�ZKDW�LV�DYDLODEOH��ZKDW�LV�µRUGLQDU\�¶�ZKDW�LW�LV�WKDW�SHRSOH�GR��VD\��KRZ�WKH\�ZRUN�



7KH�GDWD�FROOHFWHG�WKHUHIRUH�KDV�PDQ\�IRUPV��GRFXPHQWV��QRWHV�RI�\RXU�RZQ��SLFWXUHV��URRP�OD\RXW�VNHWFKHV��1RWHERRN�QRWHV�PD\
LQFOXGH�VQLSSHWV�RI�FRQYHUVDWLRQ�DQG�GHVFULSWLRQV�RI�URRPV��PHHWLQJV��ZKDW�VRPHRQH�GLG��RU�KRZ�SHRSOH�UHDFWHG�WR�D�VLWXDWLRQ��'DWD
JDWKHULQJ�LV�RSSRUWXQLVWLF�LQ�WKDW�\RX�FROOHFW�ZKDW�\RX�FDQ�FROOHFW�DQG�PDNH�WKH�PRVW�RI�RSSRUWXQLWLHV�DV�WKH\�SUHVHQW�WKHPVHOYHV��2IWHQ�
LQWHUHVWLQJ�SKHQRPHQD�GR�QRW�UHYHDO�WKHPVHOYHV�LPPHGLDWHO\�EXW�RQO\�ODWHU�RQ��VR�LW�LV�LPSRUWDQW�WR�JDWKHU�DV�PXFK�DV�SRVVLEOH�ZLWKLQ
WKH�IUDPHZRUN�RI�REVHUYDWLRQ��,QLWLDOO\��WLPH�VKRXOG�EH�VSHQW�JHWWLQJ�WR�NQRZ�WKH�SHRSOH�LQ�WKH�ZRUNSODFH�DQG�ERQGLQJ�ZLWK�WKHP��,W�LV
FULWLFDO��IURP�WKH�YHU\�EHJLQQLQJ��WKDW�WKH\�XQGHUVWDQG�ZK\�\RX�DUH�WKHUH��ZKDW�\RX�KRSH�WR�DFKLHYH��DQG�KRZ�ORQJ�\RX�SODQ�WR�EH�WKHUH�
*RLQJ�WR�OXQFK�ZLWK�WKHP��EX\LQJ�FRIIHH��DQG�EULQJLQJ�VPDOO�JLIWV��H�J��FRRNLHV��FDQ�JUHDWO\�KHOS�WKLV�VRFLDOL]DWLRQ�SURFHVV��0RUHRYHU��LW
PD\�EH�GXULQJ�RQH�RI�WKH�LQIRUPDO�JDWKHULQJV�WKDW�NH\�LQIRUPDWLRQ�LV�UHYHDOHG�

$OZD\V�VKRZ�LQWHUHVW�LQ�WKH�VWRULHV��JULSHV��DQG�H[SODQDWLRQV�WKDW�DUH�SURYLGHG�EXW�EH�SUHSDUHG�WR�VWHS�EDFN�LI�WKH�SKRQH�ULQJV�RU
VRPHRQH�HOVH�HQWHUV�WKH�ZRUNVSDFH��0RVW�SHRSOH�ZLOO�VWRS�PLG�VHQWHQFH�LI�WKHLU�DWWHQWLRQ�LV�UHTXLUHG�HOVHZKHUH��+HQFH��\RX�QHHG�WR
EH�SUHSDUHG�WR�VZLWFK�LQ�DQG�RXW�RI�WKHLU�ZRUN�F\FOHV��PRYLQJ�LQWR�WKH�VKDGRZ�LI�VRPHWKLQJ�KDSSHQV�WKDW�QHHGV�WKH�SHUVRQ
V�LPPHGLDWH
DWWHQWLRQ�

$�JRRG�WDFWLF�LV�WR�H[SODLQ�WR�RQH�RI�WKH�SDUWLFLSDQWV�GXULQJ�D�TXLHW�PRPHQW�ZKDW�\RX�WKLQN�LV�KDSSHQLQJ�DQG�WKHQ�OHW�KHU�FRUUHFW�\RX��,W�LV
LPSRUWDQW�QRW�WR�DSSHDU�RYHUO\�NHHQ�RU�REWUXVLYH��$VNLQJ�WRR�PDQ\�TXHVWLRQV��WDNLQJ�SLFWXUHV�RI�HYHU\WKLQJ��VKRZLQJ�RII�\RXU�NQRZOHGJH�
DQG�JHWWLQJ�LQ�WKHLU�ZD\�FDQ�EH�YHU\�RII�SXWWLQJ��3XWWLQJ�XS�FDPHUDV�RQ�WULSRGV�RQ�WKH�ILUVW�GD\�LV�QRW�D�JRRG�LGHD��/LVWHQLQJ�DQG�ZDWFKLQJ
ZKLOH�VLWWLQJ�RQ�WKH�VLGHOLQHV�DQG�RFFDVLRQDOO\�DVNLQJ�TXHVWLRQV�LV�D�PXFK�EHWWHU�DSSURDFK��:KHQ�\RX�KDYH�JDLQHG�WKH�WUXVW�DQG
UHVSHFW�RI�WKH�SDUWLFLSDQWV�\RX�FDQ�WKHQ�DVN�LI�WKH\�PLQG�\RX�VHWWLQJ�XS�D�YLGHR�FDPHUD��WDNLQJ�SLFWXUHV��RU�XVLQJ�D�UHFRUGHU��(YHQ�WDNLQJ
SLFWXUHV�ZLWK�D�VPDUWSKRQH�FDQ�EH�REWUXVLYH�

7KH�IROORZLQJ�LV�DQ�LOOXVWUDWLYH�OLVW�RI�PDWHULDOV�WKDW�PLJKW�EH�UHFRUGHG�DQG�FROOHFWHG�GXULQJ�DQ�HWKQRJUDSKLF�VWXG\��DGDSWHG�IURP
&UDEWUHH��������S������

$FWLYLW\�RU�MRE�GHVFULSWLRQV�

5XOHV�DQG�SURFHGXUHV��DQG�VR�RQ��VDLG�WR�JRYHUQ�SDUWLFXODU�DFWLYLWLHV�

'HVFULSWLRQV�RI�DFWLYLWLHV�REVHUYHG�

5HFRUGLQJV�RI�WKH�WDON�WDNLQJ�SODFH�EHWZHHQ�SDUWLHV�LQYROYHG�LQ�REVHUYHG�DFWLYLWLHV�

,QIRUPDO�LQWHUYLHZV�ZLWK�SDUWLFLSDQWV�H[SODLQLQJ�WKH�GHWDLO�RI�REVHUYHG�DFWLYLWLHV�

'LDJUDPV�RI�WKH�SK\VLFDO�OD\RXW��LQFOXGLQJ�WKH�SRVLWLRQ�RI�DUWLIDFWV�

3KRWRJUDSKV�RI�DUWLIDFWV��GRFXPHQWV��GLDJUDPV��IRUPV��FRPSXWHUV��HWF���XVHG�LQ�WKH�FRXUVH�RI�REVHUYHG�DFWLYLWLHV�

9LGHRV�RI�DUWLIDFWV�DV�XVHG�LQ�WKH�FRXUVH�RI�REVHUYHG�DFWLYLWLHV�

'HVFULSWLRQV�RI�DUWLIDFWV�XVHG�LQ�WKH�FRXUVH�RI�REVHUYHG�DFWLYLWLHV�

:RUNIORZ�GLDJUDPV�VKRZLQJ�WKH�VHTXHQWLDO�RUGHU�RI�WDVNV�LQYROYHG�LQ�REVHUYHG�DFWLYLWLHV�

3URFHVV�PDSV�VKRZLQJ�FRQQHFWLRQV�EHWZHHQ�DFWLYLWLHV�

7UDGLWLRQDOO\��HWKQRJUDSKLF�VWXGLHV�LQ�WKLV�ILHOG�DLP�WR�XQGHUVWDQG�ZKDW�SHRSOH�GR�DQG�KRZ�WKH\�RUJDQL]H�DFWLRQ�DQG�LQWHUDFWLRQ�ZLWKLQ�D
SDUWLFXODU�FRQWH[W�RI�LQWHUHVW�WR�GHVLJQHUV��+RZHYHU��UHFHQWO\�WKHUH�KDV�EHHQ�D�WUHQG�WRZDUGV�VWXGLHV�WKDW�GUDZ�PRUH�RQ�HWKQRJUDSK\
V
DQWKURSRORJLFDO�URRWV�DQG�WKH�VWXG\�RI�FXOWXUH��7KLV�WUHQG�KDV�EHHQ�EURXJKW�DERXW�E\�WKH�SHUFHLYHG�QHHG�WR�XVH�GLIIHUHQW�DSSURDFKHV
EHFDXVH�WKH�FRPSXWHUV�DQG�RWKHU�GLJLWDO�WHFKQRORJLHV��HVSHFLDOO\�PRELOH�GHYLFHV��DUH�HPEHGGHG�LQ�HYHU\GD\�DFWLYLW\��DQG�QRW�MXVW�LQ�WKH
ZRUNSODFH�DV�LQ�WKH�����V��&UDEWUHH�HW�DO��������ZDUQ�WKDW�XVLQJ�HWKQRJUDSK\�WR�VWXG\�FXOWXUDO�DVSHFWV�RI�D�VLWXDWLRQ�UHTXLUHV�D�GLIIHUHQW
VHW�RI�DSSURDFKHV�DQG�FRQWULEXWHV�GLIIHUHQWO\�WR�GHVLJQ�



%2;����

'RLQJ�(WKQRJUDSK\�2QOLQH
$V�FROODERUDWLRQ�DQG�VRFLDO�DFWLYLW\�KDYH�PRYHG�WR�KDYLQJ�D�ODUJH�RQOLQH�SUHVHQFH��HWKQRJUDSKHUV�KDYH�DGDSWHG�WKHLU�DSSURDFK�WR
VWXG\�VRFLDO�PHGLD�DQG�WKH�YDULRXV�IRUPV�RI�FRPSXWHU�PHGLDWHG�FRPPXQLFDWLRQ��5RWPDQ�HW�DO���������������7KLV�SUDFWLFH�KDV
YDULRXV�QDPHV��WKH�PRVW�FRPPRQ�RI�ZKLFK�DUH��RQOLQH�HWKQRJUDSK\��5RWPDQ�HW�DO���������YLUWXDO�HWKQRJUDSK\��+LQH���������RU
QHWQRJUDSK\��.R]LQHWV���������:KHUH�D�FRPPXQLW\�RU�DFWLYLW\�KDV�ERWK�DQ�RQOLQH�DQG�RIIOLQH�SUHVHQFH��LW�LV�XVXDO�WR�LQFRUSRUDWH
ERWK�RQOLQH�DQG�RIIOLQH�WHFKQLTXHV�ZLWKLQ�WKH�GDWD�JDWKHULQJ�SURJUDP��+RZHYHU��ZKHUH�WKH�FRPPXQLW\�RU�DFWLYLWLHV�RI�LQWHUHVW�H[LVW
DOPRVW�H[FOXVLYHO\�RQOLQH��WKHQ�RQO\�RQOLQH�WHFKQLTXHV�DUH�XVHG�DQG�YLUWXDO�HWKQRJUDSK\�EHFRPHV�FHQWUDO�

:K\��\RX�PD\�DVN��LV�LW�QHFHVVDU\�WR�GLVWLQJXLVK�EHWZHHQ�RQOLQH�DQG�IDFH�WR�IDFH�HWKQRJUDSK\"�:HOO�LW�LV�LPSRUWDQW�EHFDXVH
LQWHUDFWLRQ�RQOLQH�LV�GLIIHUHQW�IURP�LQWHUDFWLRQ�LQ�SHUVRQ��)RU�H[DPSOH��FRPPXQLFDWLRQ�LQ�SHUVRQ�LV�ULFKHU��WKURXJK�JHVWXUH��IDFLDO
H[SUHVVLRQ��WRQH�RI�YRLFH��DQG�VR�RQ��WKDQ�RQOLQH�FRPPXQLFDWLRQ��DQG�DQRQ\PLW\�LV�PRUH�HDVLO\�DFKLHYHG�ZKHQ�FRPPXQLFDWLQJ
RQOLQH��,Q�DGGLWLRQ��YLUWXDO�ZRUOGV�KDYH�D�SHUVLVWHQFH��GXH�WR�UHJXODU�DUFKLYLQJ��WKDW�GRHV�QRW�W\SLFDOO\�RFFXU�LQ�IDFH�WR�IDFH
VLWXDWLRQV��7KLV�PDNHV�FKDUDFWHULVWLFV�RI�WKH�FRPPXQLFDWLRQ�GLIIHUHQW��ZKLFK�RIWHQ�LQFOXGHV�KRZ�DQ�HWKQRJUDSKHU�LQWURGXFHV
KHUVHOI�WR�WKH�FRPPXQLW\��KRZ�VKH�DFWV�ZLWKLQ�WKH�FRPPXQLW\��DQG�KRZ�VKH�UHSRUWV�KHU�ILQGLQJV�

)RU�ODUJH�VRFLDO�VSDFHV�VXFK�DV�GLJLWDO�OLEUDULHV�RU�)DFHERRN��WKHUH�DUH�GLIIHUHQW�HWKLFDO�LVVXHV�WR�FRQVLGHU��)RU�H[DPSOH��LW�LV
SUREDEO\�XQUHDOLVWLF�WR�DVN�HYHU\RQH�XVLQJ�D�GLJLWDO�OLEUDU\�WR�VLJQ�DQ�LQIRUPHG�FRQVHQW�IRUP��\HW�\RX�GR�QHHG�WR�PDNH�VXUH�WKDW
SDUWLFLSDQWV�XQGHUVWDQG�\RXU�LQYROYHPHQW�LQ�WKH�VWXG\�DQG�WKH�SXUSRVH�RI�WKH�VWXG\��3UHVHQWDWLRQ�RI�UHVXOWV�ZLOO�QHHG�WR�EH
PRGLILHG�WRR��4XRWHV�IURP�SDUWLFLSDQWV�LQ�WKH�FRPPXQLW\��HYHQ�LI�DQRQ\PL]HG�LQ�WKH�UHSRUW��FDQ�HDVLO\�EH�DWWULEXWHG�E\�D�VLPSOH
VHDUFK�RI�WKH�FRPPXQLW\�DUFKLYH�RU�WKH�,3�DGGUHVV�RI�WKH�VHQGHU��VR�FDUH�LV�QHHGHG�WR�SURWHFW�WKHLU�SULYDF\��

������'LUHFW�2EVHUYDWLRQ�LQ�&RQWUROOHG�(QYLURQPHQWV
2EVHUYLQJ�XVHUV�LQ�D�FRQWUROOHG�HQYLURQPHQW�PD\�RFFXU�ZLWKLQ�D�SXUSRVH�EXLOW�XVDELOLW\�ODERUDWRU\��EXW�SRUWDEOH�ODERUDWRULHV�WKDW�FDQ�EH
VHW�XS�LQ�DQ\�URRP�DUH�TXLWH�FRPPRQ�DQG�WKLV�DYRLGV�SDUWLFLSDQWV�KDYLQJ�WR�WUDYHO�DZD\�IURP�WKHLU�QRUPDO�HQYLURQPHQW��DQG�UHGXFHV�WKH
H[SHQVHV�LQYROYHG�LQ�FUHDWLQJ�DQG�PDLQWDLQLQJ�D�SXUSRVH�EXLOW�XVDELOLW\�ODERUDWRU\��2EVHUYDWLRQ�LQ�D�FRQWUROOHG�HQYLURQPHQW�LQHYLWDEO\
WDNHV�RQ�D�PRUH�IRUPDO�FKDUDFWHU�WKDQ�REVHUYDWLRQ�LQ�WKH�ILHOG��DQG�WKH�XVHU�LV�OLNHO\�WR�IHHO�DSSUHKHQVLYH��$V�ZLWK�LQWHUYLHZV��GLVFXVVHG
LQ�6HFWLRQ������LW�LV�D�JRRG�LGHD�WR�SUHSDUH�D�VFULSW�WR�JXLGH�KRZ�WKH�SDUWLFLSDQWV�ZLOO�EH�JUHHWHG��EH�WROG�DERXW�WKH�JRDOV�RI�WKH�VWXG\�DQG
KRZ�ORQJ�LW�ZLOO�ODVW��DQG�KDYH�WKHLU�ULJKWV�H[SODLQHG��8VH�RI�D�VFULSW�HQVXUHV�WKDW�HDFK�SDUWLFLSDQW�ZLOO�EH�WUHDWHG�LQ�H[DFWO\�WKH�VDPH�ZD\�
ZKLFK�EULQJV�PRUH�FUHGLELOLW\�WR�WKH�UHVXOWV�REWDLQHG�IURP�WKH�VWXG\�

7KH�VDPH�EDVLF�GDWD�UHFRUGLQJ�WHFKQLTXHV�DUH�XVHG�IRU�GLUHFW�REVHUYDWLRQ�LQ�WKH�ODERUDWRU\�DQG�ILHOG�VWXGLHV��L�H��FDSWXULQJ
SKRWRJUDSKV��WDNLQJ�QRWHV��FROOHFWLQJ�YLGHR��DQG�VR�RQ���EXW�WKH�ZD\�LQ�ZKLFK�WKHVH�WHFKQLTXHV�DUH�XVHG�LV�GLIIHUHQW��,Q�WKH�ODERUDWRU\�WKH
HPSKDVLV�LV�RQ�WKH�GHWDLOV�RI�ZKDW�LQGLYLGXDOV�GR��ZKLOH�LQ�WKH�ILHOG�WKH�FRQWH[W�LV�LPSRUWDQW�DQG�WKH�IRFXV�LV�RQ�KRZ�SHRSOH�LQWHUDFW�ZLWK
HDFK�RWKHU��WKH�WHFKQRORJ\��DQG�WKHLU�HQYLURQPHQW�

7KH�DUUDQJHPHQW�RI�HTXLSPHQW�ZLWK�UHVSHFW�WR�WKH�SDUWLFLSDQW�LV�LPSRUWDQW�LQ�D�FRQWUROOHG�VWXG\�EHFDXVH�GHWDLOV�RI�WKH�SHUVRQ
V�DFWLYLW\
QHHG�WR�EH�FDSWXUHG��)RU�H[DPSOH��RQH�FDPHUD�PLJKW�UHFRUG�IDFLDO�H[SUHVVLRQV��DQRWKHU�PLJKW�IRFXV�RQ�PRXVH�DQG�NH\ERDUG�DFWLYLW\�
DQG�DQRWKHU�PLJKW�UHFRUG�D�EURDG�YLHZ�RI�WKH�SDUWLFLSDQW�DQG�FDSWXUH�ERG\�ODQJXDJH��7KH�VWUHDP�RI�GDWD�IURP�WKH�FDPHUDV�FDQ�EH�IHG
LQWR�D�YLGHR�HGLWLQJ�DQG�DQDO\VLV�VXLWH�ZKHUH�LW�LV�FRRUGLQDWHG�DQG�WLPH�VWDPSHG��DQQRWDWHG��DQG�SDUWLDOO\�HGLWHG��VHH�&KDSWHUV����DQG
����

7KH�7KLQN�$ORXG�7HFKQLTXH

2QH�RI�WKH�SUREOHPV�ZLWK�REVHUYDWLRQ�LV�WKDW�WKH�REVHUYHU�GRHVQ
W�NQRZ�ZKDW�XVHUV�DUH�WKLQNLQJ��DQG�FDQ�RQO\�JXHVV�IURP�ZKDW�WKH\
VHH��2EVHUYDWLRQ�LQ�WKH�ILHOG�VKRXOG�QRW�EH�LQWUXVLYH�DV�WKLV�ZLOO�GLVWXUE�WKH�YHU\�FRQWH[W�\RX�DUH�WU\LQJ�WR�FDSWXUH��VR�DVNLQJ�TXHVWLRQV�RI
WKH�SDUWLFLSDQW�VKRXOG�EH�OLPLWHG��+RZHYHU��LQ�D�FRQWUROOHG�HQYLURQPHQW��WKH�REVHUYHU�FDQ�DIIRUG�WR�EH�D�OLWWOH�PRUH�LQWUXVLYH��7KH�WKLQN�
DORXG�WHFKQLTXH�LV�D�XVHIXO�ZD\�RI�XQGHUVWDQGLQJ�ZKDW�LV�JRLQJ�RQ�LQ�D�SHUVRQ
V�KHDG�

,PDJLQH�REVHUYLQJ�VRPHRQH�ZKR�KDV�EHHQ�DVNHG�WR�HYDOXDWH�WKH�LQWHUIDFH�RI�WKH�ZHE�VHDUFK�HQJLQH�/\FRV�FRP��7KH�XVHU��ZKR�GRHV
QRW�KDYH�PXFK�H[SHULHQFH�RI�ZHE�VHDUFKHV��LV�WROG�WR�ORRN�IRU�D�SKRQH�IRU�D�WHQ�\HDU�ROG�FKLOG��+H�LV�WROG�WR�W\SH�µZZZ�O\FRV�FRP¶�DQG
WKHQ�SURFHHG�KRZHYHU�KH�WKLQNV�EHVW��+H�W\SHV�WKH�85/�DQG�JHWV�D�VFUHHQ�VLPLODU�WR�WKH�RQH�LQ�)LJXUH������



)LJXUH������+RPH�SDJH�RI�/\FRV�VHDUFK�HQJLQH

1H[W�KH�W\SHV�µFKLOG
V�SKRQH¶�LQ�WKH�VHDUFK�ER[��+H�JHWV�D�VFUHHQ�VLPLODU�WR�WKH�RQH�LQ�)LJXUH�������+H�LV�VLOHQW��:KDW�LV�JRLQJ�RQ��\RX
ZRQGHU"�:KDW�LV�KH�WKLQNLQJ"�2QH�ZD\�DURXQG�WKH�SUREOHP�RI�NQRZLQJ�ZKDW�KH�LV�GRLQJ�LV�WR�FROOHFW�D�WKLQN�DORXG�SURWRFRO��D�WHFKQLTXH
GHYHORSHG�E\�(ULNVRQ�DQG�6LPRQ��������IRU�H[DPLQLQJ�SHRSOH
V�SUREOHP�VROYLQJ�VWUDWHJLHV��7KH�WHFKQLTXH�UHTXLUHV�SHRSOH�WR�VD\�RXW
ORXG�HYHU\WKLQJ�WKDW�WKH\�DUH�WKLQNLQJ�DQG�WU\LQJ�WR�GR��VR�WKDW�WKHLU�WKRXJKW�SURFHVVHV�DUH�H[WHUQDOL]HG�

)LJXUH������7KH�VFUHHQ�WKDW�DSSHDUV�LQ�UHVSRQVH�WR�FKRRVLQJ�µFKLOG
V�SKRQH¶

6R��OHW
V�LPDJLQH�DQ�DFWLRQ�UHSOD\�RI�WKH�VLWXDWLRQ�MXVW�GHVFULEHG��EXW�WKLV�WLPH�WKH�XVHU�KDV�EHHQ�LQVWUXFWHG�WR�WKLQN�DORXG�



µ,
P�W\SLQJ�LQ�ZZZ�O\FRV�FRP��DV�\RX�WROG�PH�¶��W\SHV!

µ1RZ�,�DP�W\SLQJ�µFKLOG
V�SKRQH¶�DQG�WKHQ�FOLFNLQJ�RQ�WKH�VHDUFK�EXWWRQ�

�SDXVH�DQG�VLOHQFH!

µ,W
V�WDNLQJ�D�IHZ�VHFRQGV�WR�UHVSRQG�¶

µ2K��1RZ�,�KDYH�D�FKRLFH�RI�RWKHU�ZHEVLWHV�WR�JR�WR��+PP��,�ZRQGHU�ZKLFK�RQH�,�VKRXOG�VHOHFW��:HOO��LW
V�IRU�D�\RXQJ�FKLOG�VR�,
ZDQW�³FKLOG�VDIH�SKRQH´�¶��+H�FOLFNV�WR�VHOHFW�6PDUWHU�FRP!

µ*RVK��WKHUH
V�D�ORW�PRUH�PRGHOV�WR�VHOHFW�IURP�WKDQ�,�H[SHFWHG��+PP��VRPH�RI�WKHVH�DUH�IRU�ROGHU�FKLOGUHQ��,�ZRQGHU�ZKDW�,�GR
QH[W�WR�ILQG�RQH�IRU�D�WHQ�\HDU�ROG�¶

�SDXVHV�DQG�ORRNV�DW�WKH�VFUHHQ!

µ,�JXHVV�,�VKRXOG�VFUROO�WKURXJK�WKHP�DQG�LGHQWLI\�WKRVH�WKDW�PLJKW�EH�DSSURSULDWH�¶

�VLOHQFH�������!

1RZ�\RX�NQRZ�PRUH�DERXW�ZKDW�WKH�XVHU�LV�WU\LQJ�WR�DFKLHYH�EXW�KH�LV�VLOHQW�DJDLQ��<RX�FDQ�VHH�WKDW�KH�LV�ORRNLQJ�DW�WKH�VFUHHQ��:KDW
\RX�GRQ
W�NQRZ�LV�ZKDW�KH�LV�WKLQNLQJ�QRZ�RU�ZKDW�KH�LV�ORRNLQJ�DW�

7KH�RFFXUUHQFH�RI�WKHVH�VLOHQFHV�LV�RQH�RI�WKH�ELJJHVW�SUREOHPV�ZLWK�WKH�WKLQN�DORXG�WHFKQLTXH�

$FWLYLW\����

7U\�D�WKLQN�DORXG�H[HUFLVH�\RXUVHOI��*R�WR�D�ZHEVLWH��VXFK�DV�$PD]RQ�RU�H%D\��DQG�ORRN�IRU�VRPHWKLQJ�WKDW�\RX�ZDQW�WR�EX\��7KLQN
DORXG�DV�\RX�VHDUFK�DQG�QRWLFH�KRZ�\RX�IHHO�DQG�EHKDYH�

$IWHUZDUGV��UHIOHFW�RQ�WKH�H[SHULHQFH��'LG�\RX�ILQG�LW�GLIILFXOW�WR�NHHS�VSHDNLQJ�DOO�WKH�ZD\�WKURXJK�WKH�WDVN"�'LG�\RX�IHHO�DZNZDUG"
'LG�\RX�VWRS�ZKHQ�\RX�JRW�VWXFN"

&RPPHQW
<RX�SUREDEO\�IHOW�VHOI�FRQVFLRXV�DQG�DZNZDUG�GRLQJ�WKLV��6RPH�SHRSOH�VD\�WKH\�IHHO�UHDOO\�HPEDUUDVVHG��$W�WLPHV�\RX�PD\�DOVR
KDYH�VWDUWHG�WR�IRUJHW�WR�VSHDN�RXW�ORXG��<RX�PD\�DOVR�KDYH�IRXQG�LW�GLIILFXOW�WR�WKLQN�DORXG�ZKHQ�WKH�WDVN�JRW�GLIILFXOW��,Q�IDFW��\RX
SUREDEO\�VWRSSHG�VSHDNLQJ�ZKHQ�WKH�WDVN�EHFDPH�GHPDQGLQJ��DQG�WKDW�LV�H[DFWO\�WKH�WLPH�ZKHQ�DQ�REVHUYHU�LV�PRVW�HDJHU�WR
KHDU�\RXU�FRPPHQWV�

,I�D�XVHU�LV�VLOHQW�GXULQJ�D�WKLQN�DORXG�SURWRFRO��WKH�REVHUYHU�FRXOG�LQWHUUXSW�DQG�UHPLQG�KLP�WR�WKLQN�RXW�ORXG��EXW�WKDW�ZRXOG�EH
LQWUXVLYH��$QRWKHU�VROXWLRQ�LV�WR�KDYH�WZR�SHRSOH�ZRUN�WRJHWKHU�VR�WKDW�WKH\�WDON�WR�HDFK�RWKHU��:RUNLQJ�ZLWK�DQRWKHU�SHUVRQ��FDOOHG
FRQVWUXFWLYH�LQWHUDFWLRQ��0L\DNH���������LV�RIWHQ�PRUH�QDWXUDO�DQG�UHYHDOLQJ�EHFDXVH�SDUWLFLSDQWV�WDON�LQ�RUGHU�WR�KHOS�HDFK�RWKHU
DORQJ��7KLV�WHFKQLTXH�KDV�EHHQ�IRXQG�SDUWLFXODUO\�VXFFHVVIXO�ZLWK�FKLOGUHQ�DQG�LW�DOVR�DYRLGV�SRVVLEOH�FXOWXUDO�LQIOXHQFHV�RQ
FRQFXUUHQW�YHUEDOL]DWLRQ��&OHPPHQVHQ�HW�DO���������

������,QGLUHFW�2EVHUYDWLRQ��7UDFNLQJ�8VHUV¶�$FWLYLWLHV
6RPHWLPHV�GLUHFW�REVHUYDWLRQ�LV�QRW�SRVVLEOH�EHFDXVH�LW�LV�REWUXVLYH�RU�REVHUYHUV�FDQQRW�EH�SUHVHQW�RYHU�WKH�GXUDWLRQ�RI�WKH�VWXG\��DQG
VR�DFWLYLWLHV�DUH�WUDFNHG�LQGLUHFWO\��'LDULHV�DQG�LQWHUDFWLRQ�ORJV�DUH�WZR�WHFKQLTXHV�IRU�GRLQJ�WKLV�

'LDULHV

3DUWLFLSDQWV�DUH�DVNHG�WR�ZULWH�D�GLDU\�RI�WKHLU�DFWLYLWLHV�RQ�D�UHJXODU�EDVLV��H�J��ZKDW�WKH\�GLG��ZKHQ�WKH\�GLG�LW��ZKDW�WKH\�IRXQG�KDUG�RU
HDV\��DQG�ZKDW�WKHLU�UHDFWLRQV�ZHUH�WR�WKH�VLWXDWLRQ��)RU�H[DPSOH��6RKQ�HW�DO��������DVNHG����SDUWLFLSDQWV�WR�UHFRUG�WKHLU�PRELOH
LQIRUPDWLRQ�QHHGV�WKURXJK�WH[W�PHVVDJHV��DQG�WKHQ�WR�XVH�WKHVH�PHVVDJHV�DV�SURPSWV�WR�KHOS�WKHP�DQVZHU�VL[�TXHVWLRQV�WKURXJK�D
ZHEVLWH�DW�WKH�HQG�RI�HDFK�GD\��)URP�WKH�GDWD�FROOHFWHG��WKH\�LGHQWLILHG����FDWHJRULHV�RI�PRELOH�LQIRUPDWLRQ�QHHGV��WKH�PRVW�IUHTXHQW�RI
ZKLFK�ZDV�µWULYLD�¶

'LDULHV�DUH�XVHIXO�ZKHQ�SDUWLFLSDQWV�DUH�VFDWWHUHG�DQG�XQUHDFKDEOH�LQ�SHUVRQ��IRU�H[DPSOH�DV�LQ�PDQ\�ZHE�EDVHG�SURMHFWV��'LDULHV
KDYH�VHYHUDO�DGYDQWDJHV��WKH\�GR�QRW�WDNH�XS�PXFK�UHVHDUFKHU�WLPH�WR�FROOHFW�GDWD��WKH\�GR�QRW�UHTXLUH�VSHFLDO�HTXLSPHQW�RU�H[SHUWLVH�
DQG�WKH\�DUH�VXLWDEOH�IRU�ORQJ�WHUP�VWXGLHV��,Q�DGGLWLRQ��WHPSODWHV��OLNH�WKRVH�XVHG�LQ�RSHQ�HQGHG�RQOLQH�TXHVWLRQQDLUHV��FDQ�EH
FUHDWHG�RQOLQH�WR�VWDQGDUGL]H�WKH�GDWD�HQWU\�IRUPDW�VR�WKDW�WKH�GDWD�FDQ�EH�HQWHUHG�GLUHFWO\�LQWR�D�GDWDEDVH�IRU�DQDO\VLV��+RZHYHU��GLDU\
VWXGLHV�UHO\�RQ�SDUWLFLSDQWV�EHLQJ�UHOLDEOH�DQG�UHPHPEHULQJ�WR�FRPSOHWH�WKHP�DW�WKH�DVVLJQHG�WLPH�DQG�DV�LQVWUXFWHG��VR�LQFHQWLYHV
PD\�EH�QHHGHG�DQG�WKH�SURFHVV�KDV�WR�EH�VWUDLJKWIRUZDUG�DQG�TXLFN��)XUWKHUPRUH��VWXGLHV�ODVWLQJ�ORQJHU�WKDQ�WZR�ZHHNV�DUH�OHVV
OLNHO\�WR�EH�VXFFHVVIXO��$QRWKHU�SUREOHP�LV�WKDW�WKH�SDUWLFLSDQWV¶�PHPRULHV�RI�HYHQWV�DUH�RIWHQ�H[DJJHUDWHG�RU�GHWDLO�LV�IRUJRWWHQ��H�J�
UHPHPEHULQJ�WKHP�DV�EHWWHU�RU�ZRUVH�WKDQ�WKH\�UHDOO\�ZHUH��RU�WDNLQJ�PRUH�RU�OHVV�WLPH�WKDQ�WKH\�DFWXDOO\�GLG�WDNH�

7KH�XVH�RI�PXOWLSOH�PHGLD�LQ�GLDULHV��H�J��SKRWRJUDSKV�LQFOXGLQJ�VHOILHV��DXGLR�DQG�YLGHR�FOLSV��DQG�VR�RQ��KDV�EHHQ�H[SORUHG�E\
VHYHUDO�UHVHDUFKHUV��&DUWHU�DQG�0DQNRII��������FRQVLGHUHG�ZKHWKHU�FDSWXULQJ�HYHQWV�WKURXJK�SLFWXUHV��DXGLR��RU�DUWLIDFWV�UHODWHG�WR�WKH
HYHQW�DIIHFWV�WKH�UHVXOWV�RI�WKH�GLDU\�VWXG\��7KH\�IRXQG�WKDW�LPDJHV�UHVXOWHG�LQ�PRUH�VSHFLILF�UHFDOO�WKDQ�RWKHU�PHGLD��EXW�DXGLR�ZDV
XVHIXO�IRU�FDSWXULQJ�HYHQWV�ZKHQ�WDNLQJ�D�SLFWXUH�ZDV�WRR�DZNZDUG��7DQJLEOH�DUWLIDFWV��VXFK�DV�WKRVH�LQ�)LJXUH�������DOVR�HQFRXUDJHG



GLVFXVVLRQ�DERXW�ZLGHU�EHOLHIV�DQG�DWWLWXGHV��6HYHUDO�UHVHDUFKHUV�QRWH�WKDW�FROOHFWLQJ�GLDU\�GDWD�IURP�PRELOH�WHFKQRORJ\�XVHUV�FDQ�EH
SDUWLFXODUO\�WULFN\�ZKHQ�XVHUV�DUH�FRQVWDQWO\�RQ�WKH�PRYH��3DOHQ�DQG�6DO]PDQ��������

)LJXUH������6RPH�WDQJLEOH�REMHFWV�FROOHFWHG�E\�SDUWLFLSDQWV�LQYROYHG�LQ�D�VWXG\�DERXW�D�MD]]�IHVWLYDO
6RXUFH��6��&DUWHU�DQG�-��0DQNRII���������³:KHQ�SDUWLFLSDQWV�GR�WKH�FDSWXULQJ��WKH�UROH�RI�PHGLD�LQ�GLDU\�VWXGLHV´�&+,������SS�����±����������$VVRFLDWLRQ�IRU
&RPSXWLQJ�0DFKLQHU\��,QF��5HSULQWHG�E\�SHUPLVVLRQ�

7KH�H[SHULHQFH�VDPSOLQJ�PHWKRG��(60��LV�VLPLODU�WR�D�GLDU\�LQ�WKDW�LW�UHOLHV�RQ�SDUWLFLSDQWV�UHFRUGLQJ�LQIRUPDWLRQ�DERXW�WKHLU�HYHU\GD\
DFWLYLWLHV��+RZHYHU��LW�GLIIHUV�IURP�PRUH�WUDGLWLRQDO�GLDU\�VWXGLHV�EHFDXVH�SDUWLFLSDQWV�DUH�SURPSWHG�DW�UDQGRP�WLPHV�XVLQJ�D�SDJHU�
VPDUWSKRQH��RU�VLPLODU�GHYLFH�WR�DQVZHU�VSHFLILF�TXHVWLRQV�DERXW�WKHLU�FRQWH[W��IHHOLQJV��DQG�DFWLRQV��+HNWQHU�HW�DO���������7KHVH
SURPSWV�KDYH�WKH�EHQHILW�RI�HQFRXUDJLQJ�LPPHGLDWH�GDWD�FDSWXUH��)RU�H[DPSOH��0DQFLQL�HW�DO��������XVHG�D�FRPELQDWLRQ�RI�H[SHULHQFH
VDPSOLQJ�DQG�GHIHUUHG�FRQWH[WXDO�LQWHUYLHZV�ZKHQ�LQYHVWLJDWLQJ�PRELOH�SULYDF\��$�VLPSOH�PXOWLSOH�FKRLFH�TXHVWLRQQDLUH�ZDV�VHQW
HOHFWURQLFDOO\�WR�WKH�SDUWLFLSDQWV¶�VPDUWSKRQHV��DQG�SDUWLFLSDQWV�DOVR�DQVZHUHG�WKH�TXHVWLRQV�WKURXJK�WKHLU�VPDUWSKRQHV��,QWHUYLHZV
DERXW�WKH�UHFRUGHG�HYHQWV�ZHUH�EDVHG�RQ�WKH�TXHVWLRQQDLUH�DQVZHUV�JLYHQ�DW�WKH�WLPH�

,QWHUDFWLRQ�/RJV�DQG�:HE�$QDO\WLFV

,QWHUDFWLRQ�ORJJLQJ�LQYROYHV�LQVWDOOLQJ�VRIWZDUH�RQ�D�GHYLFH�WKDW�LV�EHLQJ�XVHG�WR�UHFRUG�XVHUV¶�DFWLYLW\�LQ�D�ORJ�WKDW�FDQ�EH�H[DPLQHG�ODWHU�
$�YDULHW\�RI�DFWLRQV�PD\�EH�UHFRUGHG��IURP�NH\�SUHVVHV��DQG�PRXVH�RU�RWKHU�GHYLFH�PRYHPHQWV��WR�WLPH�VSHQW�VHDUFKLQJ�D�ZHE�SDJH��WR
ORRNLQJ�DW�KHOS�V\VWHPV��DQG�WDVN�IORZ�WKURXJK�VRIWZDUH�PRGXOHV��,I�XVHG�LQ�D�XVDELOLW\�HYDOXDWLRQ��WKHQ�JDWKHULQJ�RI�WKH�GDWD�LV�RIWHQ
V\QFKURQL]HG�ZLWK�YLGHR�DQG�DXGLR�ORJV�WR�KHOS�HYDOXDWRUV�DQDO\]H�XVHUV¶�EHKDYLRU�DQG�XQGHUVWDQG�KRZ�XVHUV�ZRUNHG�RQ�WKH�WDVNV�WKH\
VHW��7\SLFDOO\�XVDELOLW\�ODEV�SURYLGH�WKLV�IDFLOLW\�

$�NH\�DGYDQWDJH�RI�ORJJLQJ�DFWLYLW\�LV�WKDW�LW�LV�XQREWUXVLYH�SURYLGHG�V\VWHP�SHUIRUPDQFH�LV�QRW�DIIHFWHG��EXW�LW�DOVR�UDLVHV�HWKLFDO
FRQFHUQV�DERXW�REVHUYLQJ�SDUWLFLSDQWV�LI�WKLV�LV�GRQH�ZLWKRXW�WKHLU�NQRZOHGJH��VHH�WKH�'LOHPPD�ER[�WKDW�IROORZV���$QRWKHU�DGYDQWDJH�LV
WKDW�ODUJH�YROXPHV�RI�GDWD�FDQ�EH�ORJJHG�DXWRPDWLFDOO\��+RZHYHU��YLVXDOL]DWLRQ�WRROV�DUH�QHHGHG�WR�H[SORUH�DQG�DQDO\]H�WKLV�GDWD
TXDQWLWDWLYHO\�DQG�TXDOLWDWLYHO\��([DPSOHV�RI�YLVXDOL]DWLRQV�WR�KHOS�ZLWK�GDWD�DQDO\VLV�DQG�LQWHUSUHWDWLRQ�DUH�LQ�)LJXUHV������������������DQG
����

:HE�DQDO\WLFV�LV�RQH�IRUP�RI�LQWHUDFWLRQ�ORJJLQJ�WKDW�KDV�EHFRPH�YHU\�SRSXODU��7KLV�LQYROYHV�FROOHFWLQJ��DQDO\]LQJ��DQG�UHSRUWLQJ�GDWD
WKDW�WUDFNV�D�XVHU
V�EHKDYLRU�ZKHQ�LQWHUDFWLQJ�ZLWK�D�ZHEVLWH��/RJJLQJ�WKH�QXPEHU�RI�YLVLWRUV�WR�D�ZHEVLWH�KDV�EHHQ�FRPPRQ�IRU�PDQ\
\HDUV��7KLV�NLQG�RI�GDWD�FDQ�EH�XVHG�WR�PRQLWRU�FKDQJHV�LQ�WKH�QXPEHU�RI�ZHEVLWH�YLVLWRUV�DIWHU�PDNLQJ�PRGLILFDWLRQV��:HE�DQDO\WLFV
GDWD�WUDFNV�XVHUV¶�EHKDYLRU�PXFK�PRUH�FORVHO\��VXFK�DV�KRZ�ORQJ�SHRSOH�VWD\�RQ�D�ZHE�SDJH��ZKHUH�WKH\�VSHQG�PRVW�RI�WKHLU�WLPH�
ZKLFK�RWKHU�VLWHV�WKH\�FDPH�IURP��ZKDW�DGYHUWV�WKH\�ORRNHG�DW�DQG�IRU�KRZ�ORQJ��DQG�VR�RQ��:HE�DQDO\WLFV�FDQ�EH�XVHG�WR�DVVHVV
ZKHWKHU�XVHUV¶�JRDOV�DUH�EHLQJ�PHW��WR�VXSSRUW�XVDELOLW\�VWXGLHV�DQG�WR�LQIRUP�IXWXUH�GHVLJQ��7KH\�DUH�D�SRZHUIXO�WRRO�IRU�EXVLQHVV�DQG
PDUNHW�UHVHDUFK��DQG�FDQ�EHQHILW�D�UDQJH�RI�SURMHFWV��.KRR�HW�DO��������GLVFXVV�WKH�XVH�RI�ZHE�PHWULFV�IRU�GLJLWDO�OLEUDULHV��7KH\�IRFXV
SDUWLFXODUO\�RQ�VHVVLRQ�OHQJWK�DV�D�XVHIXO�PHWULF��EXW�ZDUQ�WKDW�LW�LV�LPSRUWDQW�IRU�DQ\�VXFK�PHWULFV�WR�EH�WULDQJXODWHG�ZLWK�RWKHU
UHVHDUFK��7KLV�SURMHFW�LV�GLVFXVVHG�IXUWKHU�LQ�%R[�����

:KDW�$UH�:HE�$QDO\WLFV�8VHG�IRU"

:HE�DQDO\WLFV�DUH�D�V\VWHP�RI�WRROV�DQG�WHFKQLTXHV�IRU�PHDVXULQJ��FROOHFWLQJ��DQDO\]LQJ��DQG�UHSRUWLQJ�ZHE�GDWD�WR�XQGHUVWDQG�DQG
RSWLPL]H�ZHE�XVDJH��:HE�DQDO\WLFV�KHOS�JDXJH�WUDIILF�DQG�SRSXODULW\�WUHQGV�E\�SURYLGLQJ�LQIRUPDWLRQ�DERXW�WKH�QXPEHU�RI�ZHEVLWH



YLVLWRUV�DQG�QXPEHU�RI�SDJH�YLHZV��$V�ZHOO�DV�PHDVXULQJ�ZHE�WUDIILF��DQDO\WLFV�DUH�XVHG�LQ�EXVLQHVV�DQG�PDUNHW�UHVHDUFK�WR�DVVHVV
DQG�LPSURYH�ZHEVLWH�HIIHFWLYHQHVV��:HE�DQDO\WLFV�FDQ�IXUWKHU�KHOS�FRPSDQLHV�PHDVXUH�WKH�UHVXOW�RI�SULQW�RU�PHGLD�DGYHUWLVLQJ
FDPSDLJQV�E\�HVWLPDWLQJ�KRZ�WUDIILF�WR�D�VLWH�FKDQJHV�DIWHU�ODXQFKLQJ�D�FDPSDLJQ�

7KHUH�DUH�WZR�FDWHJRULHV�RI�ZHE�DQDO\WLFV��RQ�VLWH�DQG�RII�VLWH�DQDO\WLFV��2Q�VLWH�DQDO\WLFV�DUH�XVHG�E\�ZHEVLWH�RZQHUV�WR�PHDVXUH
YLVLWRU�EHKDYLRU�DQG�WKH�SHUIRUPDQFH�RI�WKHLU�ZHEVLWH�LQ�D�FRPPHUFLDO�FRQWH[W��'DWD�LV�FRPSDUHG�DJDLQVW�NH\�SHUIRUPDQFH�LQGLFDWRUV
DQG�XVHG�WR�LPSURYH�D�ZHEVLWH�RU�PDUNHWLQJ�FDPSDLJQ
V�DXGLHQFH�UHVSRQVH��8QOLNH�RQ�VLWH�ZHE�DQDO\WLFV��RII�VLWH�DQDO\WLFV�PHDVXUH
WKH�SHUIRUPDQFH�RI�D�ZHEVLWH
V�SRWHQWLDO�DXGLHQFH��RSSRUWXQLW\���VKDUH�RI�YRLFH��YLVLELOLW\���DQG�EX]]��FRPPHQWV��RQ�WKH�,QWHUQHW�

+LVWRULFDOO\��ZHE�DQDO\WLFV�KDV�UHIHUUHG�WR�RQ�VLWH�YLVLWRU�PHDVXUHPHQW��EXW�LQ�UHFHQW�\HDUV�WKH�OLQH�EHWZHHQ�RII�VLWH�DQG�RQ�VLWH�DQDO\WLFV
KDV�EOXUUHG�EHFDXVH�YHQGRUV�DUH�SURGXFLQJ�WRROV�VSDQQLQJ�ERWK�FDWHJRULHV��$GGLWLRQDO�GDWD�VRXUFHV�PD\�EH�FRQMRLQWO\�XVHG�WR
DXJPHQW�ZHEVLWH�EHKDYLRU�GDWD��)RU�LQVWDQFH��HPDLO�DQG�FOLFN�WKURXJK�UDWHV��GLUHFW�PDLO�FDPSDLJQ�GDWD��VDOHV��DQG�KLVWRU\�PD\�EH
SDLUHG�ZLWK�ZHE�WUDIILF�GDWD�WR�SURYLGH�IXUWKHU�LQVLJKWV�LQWR�XVHU�EHKDYLRU�

*RRJOH�$QDO\WLFV�LV�WKH�PRVW�ZLGHO\�XVHG�RQ�VLWH�ZHE�DQDO\WLFV�DQG�VWDWLVWLFV�VHUYLFH��XVHG�E\�RYHU�����RI�WKH��������PRVW�SRSXODU
ZHEVLWHV��(PSVRQ���������7KH�WRRO�LV�GHVLJQHG�WR�KHOS�,QWHUQHW�PDUNHWHUV�DQG�VPDOO�EXVLQHVV�RZQHUV�XQGHUVWDQG�ZHEVLWH�WUDIILF
SDWWHUQV��VRXUFHV��DQG�EHKDYLRUV��7KH�VHUYLFH�WUDFNV�YLVLWRUV�IURP�UHIHUULQJ�VLWHV��VHDUFK�HQJLQHV��VRFLDO�QHWZRUNV��DQG�XVHU�YLVLWV��DQG
WUDFNV�HPDLO�PDUNHWLQJ��SD\�SHU�FOLFN�QHWZRUNV��DQG�GLVSOD\�DGYHUWLVLQJ�

)LJXUH������VKRZV�VHJPHQWV�IURP�WKH�*RRJOH�$QDO\WLFV�GDVKERDUG�IRU�WKH�DFFRPSDQ\LQJ�ZHEVLWH�IRU�WKLV�ERRN��LG�ERRN�FRP��IRU�D
PRQWK�LQ�$XJXVW±6HSWHPEHU�������7KH�ILUVW�VHJPHQW�VKRZV�LQIRUPDWLRQ�DERXW�ZKR�DFFHVVHG�WKH�VLWH�DQG�WKH�VHFRQG�JLYHV�VRPH
LQIRUPDWLRQ�DERXW�WKH�PRELOH�GHYLFHV�XVHG�WR�YLHZ�WKH�ZHEVLWH��7KHVH�VKRZ�RQO\�D�IUDFWLRQ�RI�WKH�LQIRUPDWLRQ�WKDW�DQDO\WLFV�SDFNDJHV
OLNH�WKLV�FDQ�SURYLGH��$FWLYLW\�����DVNV�\RX�WR�LQYHVWLJDWH�WKH�LQIRUPDWLRQ�VKRZQ�KHUH�

)LJXUH������6HJPHQWV�RI�WKH�*RRJOH�$QDO\WLFV�GDVKERDUG�IRU�LG�ERRN�FRP�LQ�6HSWHPEHU�������D��DXGLHQFH�RYHUYLHZ���E��VFUHHQ
UHVROXWLRQ�RI�PRELOH�GHYLFHV�XVHG�WR�YLHZ�WKH�ZHEVLWH



$FWLYLW\����

&RQVLGHU�WKH�WZR�VFUHHQVKRW�VHJPHQWV�VKRZQ�LQ�)LJXUH������IURP�WKH�*RRJOH�$QDO\WLFV�IRU�LG�ERRN�FRP��6WXG\�WKLV�LQIRUPDWLRQ
DQG�DQVZHU�WKH�IROORZLQJ�TXHVWLRQV�

��� +RZ�PDQ\�SHRSOH�YLVLWHG�WKH�VLWH�GXULQJ�WKLV�SHULRG"

��� :KDW�GR�\RX�WKLQN�VRPHRQH�PLJKW�ORRN�DW�LQ������PLQXWHV��WKH�DYHUDJH�WLPH�WKH\�VSHQW�DW�WKH�VLWH�"

��� µ%RXQFH�UDWH¶�UHIHUV�WR�WKH�SHUFHQWDJH�RI�YLVLWRUV�ZKR�YLHZ�MXVW�RQH�SDJH�RI�\RXU�VLWH��:KDW�LV�WKH�ERXQFH�UDWH�IRU�WKLV�SHULRG"
:K\�GR�\RX�WKLQN�WKLV�PLJKW�EH�D�XVHIXO�PHWULF�WR�FDSWXUH�IRU�DQ\�ZHEVLWH"

��� :KLFK�VFUHHQ�UHVROXWLRQ�KDV�WKH�KLJKHVW�ERXQFH�UDWH��DQG�ZKLFK�KDV�WKH�ORZHVW"�:K\�GR�\RX�WKLQN�WKDW�PLJKW�EH"

&RPPHQW
��� �����XVHUV�YLVLWHG�WKH�VLWH�LQ�WKLV�SHULRG��1RWLFH�WKDW�VRPH�XVHUV�PXVW�KDYH�KDG�PRUH�WKDQ�RQH�VHVVLRQ�VLQFH�WKH�QXPEHU�RI

XVHUV�LV�QRW�WKH�VDPH�DV�WKH�QXPEHU�RI�VHVVLRQV�

��� 7KH�ERXQFH�UDWH�LV���������7KLV�LV�D�XVHIXO�PHWULF�EHFDXVH�LW�UHSUHVHQWV�D�VLPSOH�EXW�VLJQLILFDQW�FKDUDFWHULVWLF�RI�XVHUV¶
EHKDYLRU��,I�WKH�ERXQFH�UDWH�LV�KLJK����±����LV�DERXW�DYHUDJH�ZKLOH�!����LV�KLJK�DQG������LV�ORZ���LW�GHVHUYHV�IXUWKHU
LQYHVWLJDWLRQ�WR�VHH�LI�WKHUH�LV�D�SUREOHP�ZLWK�WKH�ZHEVLWH�

��� 7KH�QXPEHU�RI�SDJHV�SHU�VHVVLRQ�LV�DERXW����VR�RQ�DYHUDJH�XVHUV�ORRNHG�DW���SDJHV�LQ������PLQXWHV��,Q������PLQXWHV�D�XVHU
SUREDEO\�ZRQ
W�KDYH�SOD\HG�DQ\�RI�WKH�YLGHRV�RQ�WKH�VLWH��QRU�UHDG�WKH�FDVH�VWXGLHV�LQ�DQ\�JUHDW�GHWDLO��7KH\�PD\�KDYH
GRZQORDGHG�3RZHU3RLQW�VOLGHV��KRZHYHU��RU�ORRNHG�DW�WKH�DGGLWLRQDO�UHVRXUFHV�DQG�WKHQ�PRYHG�RQ�WR�RQH�RI�WKH�SRLQWHUV
JLYHQ�IRU�H[WUD�LQIRUPDWLRQ�

��� 7KH�KLJKHVW�ERXQFH�UDWH�LV��������IRU�VFUHHQ�UHVROXWLRQV�RI�����î������7KH�ORZHVW�ERXQFH�UDWH�LV�����IRU�VFUHHQ
UHVROXWLRQV�RI������î������9LVLWRUV�XVLQJ�D�ORZHU�VFUHHQ�UHVROXWLRQ�WHQGHG�WR�ORRN�DW�RQO\�RQH�SDJH�RQ�WKH�ZHEVLWH��KHQFH
WKH\�KDG�D�KLJK�ERXQFH�UDWH��2Q�WKH�RWKHU�KDQG��YLVLWRUV�XVLQJ�KLJK�UHVROXWLRQ�VFUHHQV�YLHZHG�PRUH�SDJHV��7KLV�PD\�EH
EHFDXVH�WKH�VLWH�LV�GLIILFXOW�WR�UHDG�RU�QDYLJDWH�ZLWK�D�ORZ�UHVROXWLRQ�VFUHHQ��RU�WKDW�WKH�JUDSKLFV�DUH�PRUH�DSSHDOLQJ�RQ�D�KLJK
UHVROXWLRQ�VFUHHQ��

,Q�3UHVLGHQW�2EDPD
V������UH�HOHFWLRQ�FDPSDLJQ��TXLFN�DQG�HDV\�DFFHVV�WR�DFWLRQDEOH�GDWD�ZDV�HVVHQWLDO�WR�XQGHUVWDQGLQJ�DQG
UHVSRQGLQJ�WR�YRWHUV��1DWH�/XELQ��WKH�'LUHFWRU�RI�'LJLWDO�0DUNHWLQJ�IRU�µ2EDPD�IRU�$PHULFD
��DQG�KLV�WHDP�XVHG�*RRJOH�$QDO\WLFV�WR
LQIRUP�WKHP�ZKHQ�PDNLQJ�NH\�GHFLVLRQV�TXLFNO\�GXULQJ�WKH�UH�HOHFWLRQ�FDPSDLJQ��7KH�DELOLW\�WR�GR�UDSLG��UHDO�WLPH�RSWLPL]DWLRQ��/XELQ
H[SODLQHG��ZDV�SDUWLFXODUO\�LPSRUWDQW�GXULQJ�WKH�SUHVLGHQWLDO�GHEDWHV��5HVHDUFK�KDG�VKRZQ�WKDW�����RI�YRWHUV�XVHG�WKH�,QWHUQHW�WR�YHULI\
RU�µIDFW�FKHFN¶�D�FODLP�PDGH�E\�D�FDQGLGDWH��DQG�WKDW�YRWHUV�UHVHDUFKHG�LVVXHV�GLVFXVVHG�GXULQJ�SUHVLGHQWLDO�GHEDWHV�LQ�UHDO�WLPH��,Q
RUGHU�WR�VSHDN�WR�VXSSRUWHUV�DQG�SHUVXDGH�YRWHUV�ZKR�ZHUH�UHVHDUFKLQJ�RQOLQH�GXULQJ�GHEDWHV��/XELQ
V�WHDP�XVHG�UHDO�WLPH�UHSRUWV�LQ
*RRJOH�$QDO\WLFV�WR�XQGHUVWDQG�YRWHUV¶�TXHVWLRQV�DQG�FRQFHUQV��DOORZLQJ�WKHP�WR�GHOLYHU�DQVZHUV�GLUHFWO\�IURP�WKH�FDPSDLJQ�

<RX�FDQ�YLHZ�WXWRULDOV�VKRZLQJ�\RX�KRZ�WR�LQVWDOO�*RRJOH�$QDO\WLFV�DQG�PRUH��DV�GHWDLOHG�EHORZ��<RX�FDQ�DOVR�UHDG�D�FDVH�VWXG\�DERXW
KRZ�DQDO\WLFV�ZHUH�XVHG�LQ�WKH�ZLQH�WUDGH�LQ�&KDSWHU����

9LGHR�RQ�µ*RRJOH�$QDO\WLFV�7XWRULDO�±�,QVWDOO¶�WR�PDQXDOO\�LQVWDOO�*RRJOH�$QDO\WLFV������RQ�\RXU�ZHEVLWH��DW
KWWS���\RXWX�EH�3BO�RF�WE<N

9LGHR�RQ�µ*RRJOH�$QDO\WLFV�7XWRULDO�6WHS�%\�6WHS¶�IRU�D�FRPSUHKHQVLYH�WXWRULDO�WKDW�GHVFULEHV�WKH�VWDWLVWLFV�LQFOXGHG�LQ�*RRJOH
$QDO\WLFV��DQG�SURYLGHV�LQVLJKW�LQWR�KRZ�WKH�DQDO\WLFV�PD\�EH�XVHG�WR�LPSURYH�XVHU�WUDIILF��DW

KWWS���\RXWX�EH�PP��[OV$'JF

)RU�DQ�RYHUYLHZ�RI�GLIIHUHQW�GDVKERDUGV�WKDW�FDQ�EH�FXVWRPL]HG�LQ�*RRJOH�$QDO\WLFV��VHH�3RXOWHU��1������������*RRJOH�$QDO\WLFV�&XVWRP
'DVKERDUGV�WR�6DYH�<RX�7LPH�12:��5HWULHYHG�IURP�KWWS���ZZZ�VWDWHRIGLJLWDO�FRP�JRRJOH�DQDO\WLFV�GDVKERDUGV��



%2;����

2WKHU�$QDO\WLFV�7RROV
$V�ZHOO�DV�*RRJOH�$QDO\WLFV��QHZ�WRROV�DUH�HPHUJLQJ�WKDW�SURYLGH�DGGLWLRQDO�OD\HUV�RI�LQIRUPDWLRQ��EHWWHU�DFFHVV�FRQWURO�RSWLRQV�
DQG�UDZ�DQG�UHDO�WLPH�GDWD�FROOHFWLRQ�

0R]�$QDO\WLFV�±�7UDFNV�VHDUFK�PDUNHWLQJ��VRFLDO�PHGLD�PDUNHWLQJ��EUDQG�DFWLYLW\��OLQNV�DQG�FRQWHQW�PDUNHWLQJ��DQG�LV
SDUWLFXODUO\�XVHIXO�IRU�OLQN�PDQDJHPHQW�DQG�DQDO\VLV��ZZZ�PR]�FRP

7UX6RFLDO0HWULFV�±�7UDFNV�VRFLDO�PHGLD�PHWULFV�DQG�KHOSV�FDOFXODWH�VRFLDO�PHGLD�PDUNHWLQJ�UHWXUQ�RQ�LQYHVWPHQW�
ZZZ�WUXHVRFLDOPHWULFV�FRP

&OLFN\�±�&RPSUHKHQVLYH�DQG�UHDO�WLPH�DQDO\WLFV�WRRO�WKDW�VKRZV�LQGLYLGXDO�YLVLWRUV�DQG�WKH�DFWLRQV�WKH\�WDNH��DQG�KHOSV�GHILQH
ZKDW�SHRSOH�IURP�GLIIHUHQW�GHPRJUDSKLFV�ILQG�LQWHUHVWLQJ��ZZZ�FOLFN\�FRP

.,66PHWULFV�±�'HWDLOHG�DQDO\WLFV�WRRO�WKDW�GLVSOD\V�ZKDW�ZHEVLWH�YLVLWRUV�DUH�GRLQJ�RQ�\RXU�ZHEVLWH�EHIRUH��GXULQJ��DQG�DIWHU
WKH\�EX\��ZZZ�NLVVPHWULFV�FRP

&UD]\�(JJ�±�7UDFNV�YLVLWRU�FOLFNV�EDVHG�RQ�ZKHUH�WKH\�DUH�VSHFLILFDOO\�FOLFNLQJ��DQG�FUHDWHV�FOLFN�KHDW�PDSV�XVHIXO�IRU�ZHEVLWH
GHVLJQ��XVDELOLW\��DQG�FRQYHUVLRQ��ZZZ�FUD]\HJJ�FRP

&OLFN7DOH�±�5HFRUGV�ZHEVLWH�YLVLWRU�DFWLRQV�DQG�XVHV�PHWD�VWDWLVWLFV�WR�FUHDWH�YLVXDO�KHDW�PDS�UHSRUWV�RQ�FXVWRPHU�PRXVH
PRYHPHQW��VFUROOLQJ��DQG�RWKHU�YLVLWRU�EHKDYLRUV��ZZZ�FOLFNWDOH�FRP�

/LQN�WR�PRUH�RQ�WKLV�WRSLF��GHVFULEHG�E\�'XERLV������������%HVW�:HE�$QDO\WLFV�7RROV�DW
KWWS���ZZZ�LQF�FRP�JXLGHV������������EHVW�ZHE�DQDO\WLFV�WRROV�KWPO

'LOHPPD

7KH\�'RQ
W�.QRZ�:H�$UH�:DWFKLQJ��6KDOO�:H�7HOO�7KHP"
,I�\RX�KDYH�DSSURSULDWH�DOJRULWKPV�DQG�VXIILFLHQW�FRPSXWHU�VWRUDJH��ODUJH�TXDQWLWLHV�RI�GDWD�DERXW�,QWHUQHW�XVDJH�FDQ�EH
FROOHFWHG�DQG�XVHUV�QHHG�QHYHU�NQRZ��7KLV�LQIRUPDWLRQ�FRXOG�EH�YHU\�YDOXDEOH�IRU�PDQ\�GLIIHUHQW�UHDVRQV��)RU�H[DPSOH��*RRJOH�
)DFHERRN��$PD]RQ��DQG�RWKHU�FRPSDQLHV�GR�WKLV�VR�WKDW�WKH\�FDQ�VHUYH�DGYHUWLVHPHQWV�DERXW�SURGXFWV�RU�VHUYLFHV�WR�WKHLU�XVHUV
DW�DSSURSULDWH�WLPHV��7KLV�HQDEOHV�WKH�FRPSDQLHV�WR�VHOO�PRUH�SURGXFWV�DQG�VHUYLFHV�GLUHFWO\�RU�WR�FROOHFW�PRUH�UHYHQXH�IURP
DGYHUWLVLQJ�FRPSDQLHV��+DYH�\RX�HYHU�ZRQGHUHG�ZK\��IRU�LQVWDQFH��DIWHU�VHDUFKLQJ�IRU�LQIRUPDWLRQ�DERXW�VRPHWKLQJ�UHFHQWO\�
VXFK�DV�EX\LQJ�VSRUWV�JHDU�RU�D�ELNH��RWKHU�UHODWHG�SURGXFWV�RIWHQ�DSSHDU�DW�WKH�VLGH�RI�D�IXWXUH�VHDUFK�LQ�WKH�IRUP�RI
DGYHUWLVHPHQWV"�$UH�WKHVH�DGYHUWLVHPHQWV�KHOSIXO�RU�DQ�DQQR\LQJ�LQWUXVLRQ"�6KRXOG�XVHUV�EH�WROG�WKDW�WKHLU�LQWHUDFWLRQV�RQOLQH
DUH�EHLQJ�ORJJHG"�.QRZLQJ�WKLV��XVHUV�ZLOO�OLNHO\�FKDQJH�WKHLU�EHKDYLRU��ZKLFK�ZLOO�PDNH�WKHLU�ORJJHG�GDWD�OHVV�XVHIXO�WR�WKH
FRPSDQ\�FROOHFWLQJ�LW��:KDW�LV�UHDVRQDEOH"�,W�GHSHQGV�RQ�WKH�FRQWH[W��KRZ�PXFK�SHUVRQDO�LQIRUPDWLRQ�LV�FROOHFWHG��DQG�KRZ�WKH
LQIRUPDWLRQ�ZLOO�EH�XVHG��0DQ\�FRPSDQLHV�QRZ�WHOO�\RX�WKDW�\RXU�FRPSXWHU�DFWLYLW\�DQG�SKRQH�FDOOV�PD\�EH�ORJJHG�IRU�TXDOLW\
DVVXUDQFH�DQG�RWKHU�SXUSRVHV��0RVW�SHRSOH�GR�QRW�REMHFW�WR�WKLV�SUDFWLFH��+RZHYHU��VKRXOG�ZH�EH�FRQFHUQHG�DERXW�ORJJLQJ
SHUVRQDO�LQIRUPDWLRQ��H�J��GLVFXVVLRQV�DERXW�KHDOWK�RU�ILQDQFLDO�LQIRUPDWLRQ�"�6KRXOG�XVHUV�EH�ZRUULHG"�+RZ�FDQ�ZH�H[SORLW�WKH
DELOLW\�WR�ORJ�XVHU�EHKDYLRU�ZKHQ�YLVLWLQJ�ZHEVLWHV�ZLWKRXW�RYHUVWHSSLQJ�D�SHUVRQ
V�HWKLFDO�DQG�FLYLO�ULJKWV"�:KHUH�VKRXOG�ZH
GUDZ�WKH�OLQH"�

����&KRRVLQJ�DQG�&RPELQLQJ�7HFKQLTXHV
,W�LV�GHVLUDEOH�WR�FRPELQH�GDWD�JDWKHULQJ�WHFKQLTXHV�IRU�D�VLQJOH�GDWD�JDWKHULQJ�SURJUDP��WKH�EHQHILW�LV�WR�SURYLGH�PXOWLSOH�SHUVSHFWLYHV�
+RZHYHU��LW�FDQ�EH�WLPH�FRQVXPLQJ�DQG�FRVWO\��&KRRVLQJ�ZKLFK�GDWD�JDWKHULQJ�WHFKQLTXHV�WR�XVH�GHSHQGV�RQ�D�YDULHW\�RI�IDFWRUV
UHODWHG�WR�\RXU�JRDOV��7KHUH�LV�QR�ULJKW�WHFKQLTXH�RU�FRPELQDWLRQ�RI�WHFKQLTXHV��EXW�VRPH�ZLOO�XQGRXEWHGO\�EH�PRUH�DSSURSULDWH�WKDQ
RWKHUV��7KH�GHFLVLRQ�DERXW�ZKLFK�WR�XVH�ZLOO�QHHG�WR�EH�PDGH�DIWHU�WDNLQJ�DOO�WKH�IDFWRUV�LQWR�DFFRXQW��7DEOH�����EHORZ�SURYLGHV�VRPH
LQIRUPDWLRQ�WR�KHOS�\RX�FKRRVH�D�VHW�RI�WHFKQLTXHV�IRU�D�VSHFLILF�SURMHFW��,W�OLVWV�WKH�NLQG�RI�LQIRUPDWLRQ�\RX�FDQ�JHW��H�J��DQVZHUV�WR
VSHFLILF�TXHVWLRQV��DQG�WKH�W\SH�RI�GDWD�LW�\LHOGV��H�J��PRVWO\�TXDOLWDWLYH�RU�PRVWO\�TXDQWLWDWLYH���,W�DOVR�LQFOXGHV�VRPH�DGYDQWDJHV�DQG
GLVDGYDQWDJHV�IRU�HDFK�WHFKQLTXH��IRU�D�GLVFXVVLRQ�RI�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�GDWD��VHH�6HFWLRQ������



7DEOH�����2YHUYLHZ�RI�GDWD�JDWKHULQJ�WHFKQLTXHV�DQG�WKHLU�XVH

7HFKQLTXH *RRG�IRU .LQG�RI�GDWD $GYDQWDJHV 'LVDGYDQWDJHV

,QWHUYLHZV ([SORULQJ�LVVXHV 6RPH
TXDQWLWDWLYH
EXW�PRVWO\
TXDOLWDWLYH

,QWHUYLHZHU�FDQ�JXLGH�LQWHUYLHZHH�LI
QHFHVVDU\��(QFRXUDJHV�FRQWDFW
EHWZHHQ�GHYHORSHUV�DQG�XVHUV

7LPH�FRQVXPLQJ��$UWLILFLDO�HQYLURQPHQW
PD\�LQWLPLGDWH�LQWHUYLHZHH

)RFXV�JURXSV &ROOHFWLQJ�PXOWLSOH
YLHZSRLQWV

6RPH
TXDQWLWDWLYH
EXW�PRVWO\
TXDOLWDWLYH

+LJKOLJKWV�DUHDV�RI�FRQVHQVXV�DQG
FRQIOLFW��(QFRXUDJHV�FRQWDFW�EHWZHHQ
GHYHORSHUV�DQG�XVHUV

3RVVLELOLW\�RI�GRPLQDQW�FKDUDFWHUV

4XHVWLRQQDLUHV $QVZHULQJ�VSHFLILF
TXHVWLRQV

4XDQWLWDWLYH
DQG
TXDOLWDWLYH

&DQ�UHDFK�PDQ\�SHRSOH�ZLWK�ORZ
UHVRXUFH

7KH�GHVLJQ�LV�FUXFLDO��5HVSRQVH�UDWHV
PD\�EH�ORZ��8QOHVV�FDUHIXOO\
GHVLJQHG��WKH�UHVSRQVHV�PD\�QRW
SURYLGH�VXLWDEOH�GDWD

'LUHFW
REVHUYDWLRQ�LQ
WKH�ILHOG

8QGHUVWDQGLQJ�FRQWH[W
RI�XVHU�DFWLYLW\

0RVWO\
TXDOLWDWLYH

2EVHUYLQJ�JLYHV�LQVLJKWV�WKDW�RWKHU
WHFKQLTXHV�GRQ
W�JLYH

9HU\�WLPH�FRQVXPLQJ��+XJH�DPRXQWV
RI�GDWD�DUH�SURGXFHG

'LUHFW
REVHUYDWLRQ�LQ
D�FRQWUROOHG
HQYLURQPHQW

&DSWXULQJ�WKH�GHWDLO�RI
ZKDW�LQGLYLGXDOV�GR

4XDQWLWDWLYH
DQG
TXDOLWDWLYH

&DQ�IRFXV�RQ�WKH�GHWDLOV�RI�D�WDVN
ZLWKRXW�LQWHUUXSWLRQ

5HVXOWV�PD\�KDYH�OLPLWHG�XVH�LQ�WKH
QRUPDO�HQYLURQPHQW�EHFDXVH�WKH
FRQGLWLRQV�ZHUH�DUWLILFLDO

,QGLUHFW
REVHUYDWLRQ

2EVHUYLQJ�XVHUV
ZLWKRXW�GLVWXUELQJ�WKHLU
DFWLYLW\��GDWD�FDSWXUHG
DXWRPDWLFDOO\

4XDQWLWDWLYH
�ORJJLQJ�
DQG
TXDOLWDWLYH
�GLDU\�

8VHU�GRHVQ
W�JHW�GLVWUDFWHG�E\�WKH
GDWD�JDWKHULQJ��DXWRPDWLF�UHFRUGLQJ
PHDQV�WKDW�LW�FDQ�H[WHQG�RYHU�ORQJ
SHULRGV�RI�WLPH

$�ODUJH�DPRXQW�RI�TXDQWLWDWLYH�GDWD
QHHGV�WRRO�VXSSRUW�WR�DQDO\]H
�ORJJLQJ���SDUWLFLSDQWV¶�PHPRULHV�PD\
H[DJJHUDWH��GLDU\�

7KH�)RFXV�RI�WKH�6WXG\

7KH�WHFKQLTXHV�XVHG�PXVW�EH�FRPSDWLEOH�ZLWK�WKH�JRDO�RI�WKH�VWXG\��L�H��WKH\�PXVW�EH�DEOH�WR�JDWKHU�DSSURSULDWH�GDWD��)RU�H[DPSOH��WKH
GDWD�WR�EH�FROOHFWHG�PD\�EH�LPSOLFLW�NQRZOHGJH�RU�LW�PD\�EH�H[SOLFLW��REVHUYDEOH�EHKDYLRU��LW�PD\�EH�RSLQLRQ�RU�LW�PD\�EH�IDFWV��LW�PD\�EH
IRUPDO�GRFXPHQWHG�UXOHV�RU�LW�PD\�EH�LQIRUPDO�ZRUN�DURXQGV�DQG�KHXULVWLFV��LW�PD\�EH�SXEOLFO\�DFFHVVLEOH�LQIRUPDWLRQ�RU�LW�PD\�EH
FRQILGHQWLDO��DQG�VR�RQ��7KH�NLQG�RI�GDWD�\RX�ZDQW�ZLOO�SUREDEO\�EH�LQIOXHQFHG�E\�ZKHUH�\RX�DUH�LQ�WKH�GHYHORSPHQW�F\FOH��)RU�H[DPSOH�
DW�WKH�EHJLQQLQJ�RI�WKH�SURMHFW�\RX�PD\�QRW�KDYH�DQ\�VSHFLILF�TXHVWLRQV�WKDW�QHHG�DQVZHULQJ��VR�LW�LV�EHWWHU�WR�VSHQG�WLPH�H[SORULQJ
LVVXHV�WKURXJK�LQWHUYLHZV�DQG�REVHUYDWLRQ�UDWKHU�WKDQ�VHQGLQJ�RXW�TXHVWLRQQDLUHV�

7KH�DFWLYLW\�EHLQJ�LQYHVWLJDWHG�ZLOO�DOVR�KDYH�GLPHQVLRQV�WKDW�LQIOXHQFH�WKH�WHFKQLTXHV�WR�XVH��)RU�H[DPSOH��2OVRQ�DQG�0RUDQ�������
VXJJHVW�D�WDVN�FDQ�EH�FKDUDFWHUL]HG�DORQJ�WKUHH�GLPHQVLRQV���L��LV�LW�D�VHW�RI�VHTXHQWLDO�VWHSV�RU�D�UDSLG�RYHUODSSLQJ�VHULHV�RI
VXEWDVNV���LL��GRHV�LW�LQYROYH�D�ORW�RI�LQIRUPDWLRQ�DQG�FRPSOH[�GLVSOD\V��RU�OLWWOH�LQIRUPDWLRQ�DQG�VLPSOH�UHSUHVHQWDWLRQV��DQG��LLL��LV�WKH
WDVN�WR�EH�SHUIRUPHG�E\�D�OD\�SHUVRQ�RU�E\�D�WUDLQHG�SURIHVVLRQDO"

7KH�3DUWLFLSDQWV�,QYROYHG

7KH�FKDUDFWHULVWLFV�RI�WKH�WDUJHW�XVHU�JURXS�IRU�WKH�SURGXFW�ZLOO�DIIHFW�WKH�NLQG�RI�GDWD�JDWKHULQJ�WHFKQLTXH�XVHG��)RU�H[DPSOH�
WHFKQLTXHV�XVHG�IRU�GDWD�JDWKHULQJ�IURP�\RXQJ�FKLOGUHQ�PD\�EH�YHU\�GLIIHUHQW�IURP�WKRVH�XVHG�ZLWK�DGXOWV��VHH�%R[�������,I�WKH
SDUWLFLSDQWV�DUH�LQ�D�KXUU\�WR�FDWFK�D�SODQH��WKH\�ZLOO�QRW�EH�UHFHSWLYH�WR�D�ORQJ�LQWHUYLHZ��LI�WKHLU�MRE�LQYROYHV�LQWHUDFWLQJ�ZLWK�SHRSOH�WKHQ
WKH\�PD\�EH�FRPIRUWDEOH�LQ�D�IRFXV�JURXS��DQG�VR�RQ�

7KH�ORFDWLRQ�DQG�DFFHVVLELOLW\�RI�SDUWLFLSDQWV�DOVR�QHHGV�WR�EH�FRQVLGHUHG��,W�PD\�EH�DWWUDFWLYH�WR�UXQ�D�IRFXV�JURXS�IRU�D�ODUJH�VHW�RI
VWDNHKROGHUV��EXW�LI�WKH\�DUH�VSUHDG�DFURVV�D�ZLGH�JHRJUDSKLFDO�DUHD��D�IDFH�WR�IDFH�PHHWLQJ�LV�XQOLNHO\�WR�EH�SUDFWLFDO��6LPLODUO\��WKH
WLPH�SDUWLFLSDQWV�QHHG�WR�JLYH�WKHLU�XQGLYLGHG�DWWHQWLRQ�WR�WKH�VHVVLRQ�LV�VLJQLILFDQW��H�J��DQ�LQWHUYLHZ�UHTXLUHV�D�KLJKHU�OHYHO�RI�DFWLYH
HQJDJHPHQW�ZKLOH�DQ�REVHUYDWLRQ�DOORZV�WKH�SDUWLFLSDQW�WR�FRQWLQXH�ZLWK�KHU�QRUPDO�DFWLYLW\�

'HSHQGLQJ�RQ�ZKDW�LV�PRWLYDWLQJ�WKH�SDUWLFLSDQWV�WR�WDNH�SDUW��LW�PD\�EH�EHWWHU�WR�FRQGXFW�LQWHUYLHZV�UDWKHU�WKDQ�WR�LVVXH�D�TXHVWLRQQDLUH�
,W�PD\�DOVR�EH�EHWWHU�WR�FRQGXFW�D�IRFXV�JURXS�LQ�RUGHU�WR�ZLGHQ�FRQVXOWDWLRQ�DQG�SDUWLFLSDWLRQ��WKHUHE\�HQKDQFLQJ�IHHOLQJV�RI�RZQHUVKLS
DQG�H[SHFWDWLRQV�RI�WKH�XVHUV�

7KH�1DWXUH�RI�WKH�7HFKQLTXH

:H�KDYH�DOUHDG\�PHQWLRQHG�WKH�LVVXH�RI�SDUWLFLSDQWV¶�WLPH�DQG�WKH�NLQG�RI�GDWD�WR�EH�FROOHFWHG��EXW�WKHUH�LV�DOVR�WKH�LVVXH�RI�ZKHWKHU�WKH
WHFKQLTXH�UHTXLUHV�VSHFLDOLVW�HTXLSPHQW�RU�WUDLQLQJ��DQG�ZKHWKHU�WKH�DYDLODEOH�LQYHVWLJDWRUV�KDYH�WKH�DSSURSULDWH�NQRZOHGJH�DQG
H[SHULHQFH��)RU�H[DPSOH��KRZ�H[SHULHQFHG�LV�WKH�LQYHVWLJDWRU�DW�FRQGXFWLQJ�HWKQRJUDSKLF�VWXGLHV��RU�LQ�KDQGOLQJ�YLGHR�GDWD"

$YDLODEOH�5HVRXUFHV



7KH�UHVRXUFHV�DYDLODEOH�ZLOO�LQIOXHQFH�WKH�FKRLFH�RI�WHFKQLTXHV��WRR��)RU�H[DPSOH��VHQGLQJ�RXW�TXHVWLRQQDLUHV�QDWLRQZLGH�UHTXLUHV
VXIILFLHQW�WLPH��PRQH\��DQG�SHRSOH�WR�GR�D�JRRG�GHVLJQ��SLORW�LW��DGDSW�WKH�TXHVWLRQQDLUH�EDVHG�RQ�WKH�ILQGLQJV�IURP�WKH�SLORW�VWXG\�DQG
GLVWULEXWH�LW��FROODWH�WKH�GDWD��DQG�DQDO\]H�WKHP��,I�WKHUH�LV�YHU\�OLWWOH�WLPH�DQG�QR�RQH�RQ�WKH�WHDP�KDV�GHVLJQHG�D�TXHVWLRQQDLUH�EHIRUH�
WKHQ�WKH�WHDP�PD\�UXQ�LQWR�SUREOHPV�WKDW�UHVXOW�LQ�SRRU�GDWD�FROOHFWLRQ�

$FWLYLW\����

)RU�HDFK�RI�WKH�VLWXDWLRQV�EHORZ��FRQVLGHU�ZKDW�NLQGV�RI�GDWD�JDWKHULQJ�ZRXOG�EH�DSSURSULDWH�DQG�KRZ�\RX�PLJKW�XVH�WKH
GLIIHUHQW�WHFKQLTXHV�LQWURGXFHG�DERYH��<RX�VKRXOG�DVVXPH�WKDW�\RX�DUH�DW�WKH�EHJLQQLQJ�RI�SURGXFW�GHYHORSPHQW�DQG�WKDW�\RX
KDYH�VXIILFLHQW�WLPH�DQG�UHVRXUFHV�WR�XVH�DQ\�RI�WKH�WHFKQLTXHV�

��� <RX�DUH�GHYHORSLQJ�D�QHZ�VRIWZDUH�V\VWHP�WR�VXSSRUW�D�VPDOO�RUJDQLF�SURGXFH�VKRS��7KHUH�LV�D�V\VWHP�UXQQLQJ�DOUHDG\�ZLWK
ZKLFK�WKH�XVHUV�DUH�UHDVRQDEO\�KDSS\��EXW�LW�LV�ORRNLQJ�GDWHG�DQG�QHHGV�XSJUDGLQJ�

��� <RX�DUH�ORRNLQJ�WR�GHYHORS�DQ�LQQRYDWLYH�GHYLFH�IRU�GLDEHWHV�VXIIHUHUV�WR�KHOS�WKHP�UHFRUG�DQG�PRQLWRU�WKHLU�EORRG�VXJDU
OHYHOV��7KHUH�DUH�VRPH�SURGXFWV�DOUHDG\�RQ�WKH�PDUNHW��EXW�WKH\�WHQG�WR�EH�D�ELW�ODUJH�DQG�XQZLHOG\��0DQ\�GLDEHWHV�VXIIHUHUV
VWLOO�UHO\�RQ�PDQXDO�UHFRUGLQJ�DQG�PRQLWRULQJ�PHWKRGV�LQYROYLQJ�D�ULWXDO�ZLWK�D�QHHGOH�RU�QHHGOH�OLNH�GHYLFH��VRPH�FKHPLFDOV�
DQG�D�ZULWWHQ�RU�YLVXDO�VFDOH�

��� <RX�DUH�GHYHORSLQJ�D�ZHEVLWH�IRU�D�\RXQJ�SHUVRQV¶�IDVKLRQ�H�FRPPHUFH�VLWH�

&RPPHQW
��� $V�WKLV�LV�D�VPDOO�VKRS��WKHUH�DUH�OLNHO\�WR�EH�IHZ�VWDNHKROGHUV��6RPH�SHULRG�RI�REVHUYDWLRQ�LV�DOZD\V�LPSRUWDQW�WR

XQGHUVWDQG�WKH�FRQWH[W�RI�WKH�QHZ�DQG�WKH�ROG�V\VWHP��,QWHUYLHZLQJ�WKH�VWDII�UDWKHU�WKDQ�JLYLQJ�WKHP�TXHVWLRQQDLUHV�LV�OLNHO\�WR
EH�DSSURSULDWH�EHFDXVH�WKHUH�DUHQ
W�YHU\�PDQ\�RI�WKHP��DQG�WKLV�ZLOO�\LHOG�ULFKHU�GDWD�DQG�JLYH�WKH�GHYHORSHUV�D�FKDQFH�WR
PHHW�WKH�XVHUV��2UJDQLF�SURGXFH�LV�UHJXODWHG�E\�D�YDULHW\�RI�ODZV�DQG�VR�LW�LV�LPSRUWDQW�WR�ORRN�DW�WKLV�GRFXPHQWDWLRQ�LQ�RUGHU
WR�XQGHUVWDQG�DQ\�OHJDO�FRQVWUDLQWV�WKDW�KDYH�WR�EH�WDNHQ�LQWR�DFFRXQW��7KHUHIRUH��ZH�ZRXOG�VXJJHVW�D�VHULHV�RI�LQWHUYLHZV
ZLWK�WKH�PDLQ�XVHUV�WR�XQGHUVWDQG�WKH�SRVLWLYH�DQG�QHJDWLYH�IHDWXUHV�RI�WKH�H[LVWLQJ�V\VWHP��D�VKRUW�REVHUYDWLRQ�VHVVLRQ�WR
XQGHUVWDQG�WKH�FRQWH[W�RI�WKH�V\VWHP��DQG�D�VWXG\�RI�GRFXPHQWDWLRQ�VXUURXQGLQJ�WKH�UHJXODWLRQV�

��� ,Q�WKLV�FDVH��\RXU�XVHU�JURXS�LV�VSUHDG�DERXW��VR�WDONLQJ�WR�DOO�RI�WKHP�LV�QRW�IHDVLEOH��+RZHYHU��LW�LV�LPSRUWDQW�WR�LQWHUYLHZ
VRPH��SRVVLEO\�DW�D�ORFDO�GLDEHWLF�FOLQLF��PDNLQJ�VXUH�WKDW�\RX�KDYH�D�UHSUHVHQWDWLYH�VDPSOH�RI�SRWHQWLDO�XVHUV��$QG�\RX�ZRXOG
QHHG�WR�REVHUYH�WKH�H[LVWLQJ�PDQXDO�RSHUDWLRQ�WR�XQGHUVWDQG�ZKDW�LV�UHTXLUHG��$�IXUWKHU�JURXS�RI�VWDNHKROGHUV�ZRXOG�EH
WKRVH�ZKR�XVH�RU�KDYH�XVHG�WKH�RWKHU�SURGXFWV�RQ�WKH�PDUNHW��7KHVH�VWDNHKROGHUV�FDQ�EH�TXHVWLRQHG�WR�ILQG�RXW�WKH
SUREOHPV�ZLWK�WKH�H[LVWLQJ�GHYLFHV�VR�WKDW�WKH�QHZ�GHYLFH�FDQ�LPSURYH�RQ�WKHP��$�TXHVWLRQQDLUH�VHQW�WR�D�ZLGHU�JURXS�LQ
RUGHU�WR�EDFN�XS�WKH�ILQGLQJV�IURP�WKH�LQWHUYLHZV�ZRXOG�EH�DSSURSULDWH��DV�PLJKW�D�IRFXV�JURXS�ZKHUH�SRVVLEOH�

��� $JDLQ��\RX�DUH�QRW�JRLQJ�WR�EH�DEOH�WR�LQWHUYLHZ�DOO�\RXU�XVHUV��,Q�IDFW��WKH�XVHU�JURXS�PD\�QRW�EH�YHU\�ZHOO�GHILQHG��,QWHUYLHZV
EDFNHG�XS�E\�TXHVWLRQQDLUHV�DQG�IRFXV�JURXSV�ZRXOG�EH�DSSURSULDWH��,Q�WKLV�FDVH��LGHQWLI\LQJ�VLPLODU�RU�FRPSHWLQJ�VLWHV�DQG
HYDOXDWLQJ�WKHP�ZLOO�KHOS�SURYLGH�LQIRUPDWLRQ�IRU�DQ�LPSURYHG�SURGXFW��


