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(WKLFDO� GHFLVLRQ�PDNLQJ� LV� GLIILFXOW�� FHUWDLQO\� IRU� URERWV� OHW� DORQH� KXPDQV�� ,I� D� URERW¶V� HWKLFDO� GHFLVLRQ�
PDNLQJ�SURFHVV� LV�JRLQJ� WR�EH�GHVLJQHG�EDVHG�RQ�VRPH�DSSUR[LPDWLRQ�RI�KRZ�KXPDQV�RSHUDWH�� WKHQ� WKH�
DVVXPSWLRQ�LV�WKDW�D�JRRG�PRGHO�RI�KRZ�KXPDQV�PDNH�DQ�HWKLFDO�FKRLFH�LV�UHDGLO\�DYDLODEOH��<HW�QR�VLQJOH�
HWKLFDO�IUDPHZRUN�VHHPV�VXIILFLHQW� WR�FDSWXUH� WKH�GLYHUVLW\�RI�KXPDQ�HWKLFDO�GHFLVLRQ�PDNLQJ��2XU�ZRUN�
VHHNV�WR�GHYHORS�WKH�FRPSXWDWLRQDO�XQGHUSLQQLQJV�WKDW�ZLOO�DOORZ�D�URERW�WR�XVH�PXOWLSOH�HWKLFDO�IUDPHZRUNV�
WKDW�JXLGH�LW�WRZDUGV�GRLQJ�WKH�ULJKW�WKLQJ��$V�D�VWHS�WRZDUGV�WKLV�JRDO��ZH�KDYH�FROOHFWHG�GDWD�LQYHVWLJDWLQJ�
KRZ�UHJXODU�DGXOWV�DQG�HWKLFV�H[SHUWV�DSSURDFK�HWKLFDO�GHFLVLRQV�UHODWHG�WR�WKH�XVH�RI�GHFHSWLRQ�LQ�D�KHDOWKFDUH�
DQG� JDPH� SOD\LQJ� VFHQDULR�� 7KH� GHFLVLRQV� PDGH� E\� WKH� IRUPHU� JURXS� LV� LQWHQGHG� WR� UHSUHVHQW� DQ�
DSSUR[LPDWLRQ�RI�D�IRON�PRUDOLW\�DSSURDFK�WR�WKHVH�GLOHPPDV��2Q�WKH�RWKHU�KDQG��H[SHUWV�ZHUH�DVNHG�WR�MXGJH�
ZKDW�GHFLVLRQ�ZRXOG�UHVXOW�LI�D�SHUVRQ�ZDV�XVLQJ�RQH�RI�VHYHUDO�GLIIHUHQW�W\SHV�RI�HWKLFDO�IUDPHZRUNV��7KH�
UHVXOWLQJ� GDWD� PD\� UHYHDO� ZKLFK� IHDWXUHV� RI� WKH� SLOO� VRUWLQJ� DQG� JDPH� SOD\LQJ� VFHQDULRV� FRQWULEXWH� WR�
VLPLODULWLHV�DQG�GLIIHUHQFHV�EHWZHHQ�H[SHUW�DQG�QRQ�H[SHUW�UHVSRQVHV��7KLV�W\SH�RI�DSSURDFK�WR�SURJUDPPLQJ�
D� URERW� PD\� RQH� GD\� EH� DEOH� WR� UHO\� RQ� VSHFLILF� IHDWXUHV� RI� DQ� LQWHUDFWLRQ� WR� GHWHUPLQH� ZKLFK� HWKLFDO�
IUDPHZRUN�WR�XVH�LQ�WKH�URERW¶V�GHFLVLRQ�PDNLQJ���

������,QWURGXFWLRQ�

)RU�VRPH�WLPH�QRZ�WKHUH�KDYH�EHHQ�FRQFHUWHG�HIIRUWV� WR�GHVLJQ�URERWV�WKDW�FDQ�PDNH�HWKLFDO�
GHFLVLRQV� >���@��:LWKLQ� YDULRXV� FRQWH[WV� LQFOXGLQJ� KHDOWKFDUH�� WKH� EDWWOHILHOG�� DQG� GULYLQJ� D�
YHKLFOH�� LW� LV� H[SHFWHG� WKDW� URERWV� ZLOO� KDYH� WKH� FDSDFLW\� WR� DFW� HWKLFDOO\�� 2QH� DSSURDFK� WR�
GHWHUPLQLQJ�KRZ�WR�DFW�HWKLFDOO\�LQYROYHV�KDYLQJ�URERWV�EDVH�WKHLU�GHFLVLRQV�RQ�D�PRGHO�RI�KRZ�
KXPDQV�PDNH�HWKLFDO�GHFLVLRQV��<HW�QR�PRGHO�RI�HWKLFDO�GHFLVLRQ�PDNLQJ�WKDW�PLUURUV�WKH�KXPDQ�
UHDVRQLQJ�SURFHVV�DQG�WKDW�LV�VXLWDEOH�IRU�LPSOHPHQWDWLRQ�RQ�D�URERW�FXUUHQWO\�H[LVWV��,W�LV�QRW�
HYHQ�FOHDU� LI�DQG�ZKLFK� W\SHV�RI�HWKLFDO� WKHRULHV�� LI�DQ\��SHRSOH�HPSOR\�ZKHQ�IDFHG�ZLWK�DQ�
HWKLFDO�GHFLVLRQ��7KXV��RXU�UHVHDUFK�WHDP�VHHNV�WR�FUHDWH�DQ�DUFKLWHFWXUH�WKDW�ZRXOG�HQDEOH�URERWV�
WR�XVH�PXOWLSOH�HWKLFDO�IUDPHZRUNV�WR�JXLGH�WKHP�WRZDUGV�SHUIRUPLQJ�HWKLFDO�EHKDYLRUV�LQ�ZHOO�
GHILQHG�FLUFXPVWDQFHV����

2XU� ZRUN� LQWHQGV� WR� H[SORUH� WKH� UHDVRQLQJ� SURFHVV� WKDW� D� URERW� VKRXOG� HPSOR\� ZKHQ�
FRQIURQWHG�ZLWK�DQ�HWKLFDO�FKRLFH��:H�IRFXV�RQ�WZR�VSHFLILF��\HW�GLIIHUHQW�VFHQDULRV��7KH�ILUVW�
VFHQDULR�LQYROYHV�FDUH�IRU�ROGHU�DGXOWV��,W�IRFXVHV�RQ�WKH�WDVN�RI�WUDLQLQJ�DQ�ROGHU�DGXOW�WR�VRUW�
WKHLU�RZQ�SLOOV� DQG�� DV� VXFK��KDV� LPSRUWDQW� LPSOLFDWLRQV� IRU� WKH�SHUVRQ¶V�ZHOO�EHLQJ��6RUWLQJ�
RQH¶V�RZQ�SLOOV�LQFUHDVHV�DXWRQRP\�DQG�LV�D�FRPPRQ��DQG�YLWDOO\�LPSRUWDQW��PRWRU�H[HUFLVH�IRU�
SDWLHQWV� ZLWK� 3DUNLQVRQ¶V� GLVHDVH�� %XW� OHDUQLQJ� WR� VRUW� SLOOV� FDQ� EH� D� IUXVWUDWLQJ� H[HUFLVH��
HVSHFLDOO\� IRU� WKRVH� ZLWK� PHPRU\� LVVXHV�� 3DWLHQWV� PD\� UHIXVH� WR� XQGHUWDNH� VNLOO�LPSURYLQJ�
WUDLQLQJ�EHFDXVH�RI�WKHLU�IUXVWUDWLRQ�RU�HPEDUUDVVPHQW��7KXV��LW�UDLVHV�TXHVWLRQV�DERXW�ZKHWKHU�



GHFHSWLRQ�PD\�EH�XVHG�E\�WKH�WDVN¶V�LQVWUXFWRU�WR�IDOVHO\�HQFRXUDJH�SDWLHQWV�WR�FRQWLQXH�HYHQ�
ZKHQ�WKHLU�SHUIRUPDQFH�LV�SRRU��)RU�WKH�LQVWUXFWRU��ZKHWKHU�KXPDQ�RU�URERW��WKH�FKRLFH�LQ�WKLV�
VFHQDULR� LV� ZKHWKHU�� DQG� KRZ�PXFK�� GHFHSWLRQ� LV� DSSURSULDWH� WR� XVH� LQ� RUGHU� WR� HQFRXUDJH�
SDWLHQWV�WR�FRQWLQXH�ZLWK�WKHLU�WUDLQLQJ��

7KH�VHFRQG�VFHQDULR�H[SORUHV�SOD\LQJ�D�ERDUG�JDPH�ZLWK�D�FKLOG��7KLV�VFHQDULR�FRQVLGHUV�
ZKHWKHU�DQ�DGXOW�SOD\LQJ�D�JDPH�ZLWK�D�FKLOG�VKRXOG�LQWHQWLRQDOO\�DOORZ�WKH�FKLOG�WR�ZLQ��RU�HYHQ�
OHW�WKH�FKLOG�FKHDW�LQ�RUGHU�WR�ZLQ��,Q�WKLV�FDVH��VXEWOH�GHFHSWLRQV��VXFK�DV�GLVJXLVLQJ�LQWHQWLRQDOO\�
PDGH�SRRU�PRYHV�DV�PLVWDNHV��PD\�EH�HPSOR\HG�WR�LPSURYH�WKH�FKLOG¶V�FKDQFHV�RI�ZLQQLQJ�WKH�
JDPH��7KH�XVH�RI�GHFHSWLRQ�PD\�VHUYH�DV�D�UHVSRQVH�WR�WKH�FKLOG¶V�HYROYLQJ�VHQVH�RI�IUXVWUDWLRQ�
DQG��WR�D�OHVVHU�GHJUHH��DJH���$UJXDEO\��LW�PD\�EH�DSSURSULDWH�LQ�VRPH�FLUFXPVWDQFHV�IRU�WKH�DGXOW�
WR�³WKURZ�WKH�JDPH´�LQ�RUGHU�WR�NHHS�WKH�FKLOG�HQJDJHG�ZLWK�WKH�WDVN��6XFK�DFWLRQV�DUH�W\SLFDOO\�
MXVWLILHG�E\�DGXOWV�DV�D�ZD\� WR� LQFUHDVH� WKH�FKLOG¶V�HQMR\PHQW� LQ�JDPH�SOD\LQJ�� WKHLU�RYHUDOO�
KDSSLQHVV��RU�WR�DYRLG�JHQHUDWLQJ�IUXVWUDWLRQ�LQ�WKH�FKLOG��

,Q�FRQWUDVW� WR�ELJ�GDWD�DSSURDFKHV� >���@��ZKLFK�XWLOL]H� WKRXVDQGV�RI� LQVWDQFHV�RI�GDWD�DV�
LQSXW� WR� D�PDFKLQH� OHDUQLQJ� V\VWHP��ZH�KDYH�FKRVHQ� WKHVH� WZR� VFHQDULRV� DV� D� VWDUWLQJ�SRLQW�
WRZDUGV�EHWWHU�XQGHUVWDQGLQJ�KRZ�URERWV�VKRXOG�DFW�LQ�D�IHZ�UHDVRQDEO\�ZHOO�GHILQHG�VLWXDWLRQV��
:H�KRSH�WKDW�E\�EDVLQJ�RXU�DUFKLWHFWXUH�RQ�WKHVH�VFHQDULRV�ZH�FDQ�WKHQ�ODWHU�H[SDQG�WR�RWKHU��
PRUH�JHQHUDO�VLWXDWLRQV����

7KH� UHPDLQGHU� RI� WKLV� SDSHU� EHJLQV� E\� GLVFXVVLQJ� UHODWHG� DSSURDFKHV� WDNHQ� E\� RWKHU�
UHVHDUFKHUV��1H[W��ZH�SUHVHQW�RXU�PHWKRGV�IRU�FROOHFWLQJ�GDWD��7KH�GDWD�DQG�DQ�DQDO\VLV�RI�WKH�
FRPPHQWV�PDGH�E\� WKH� IRON� UHVSRQGHQWV� DUH� WKHQ� LQYHVWLJDWHG��7KLV�SDSHU� FRQFOXGHV�ZLWK� D�
GLVFXVVLRQ�RI�WKH�GDWD�DQG�FRQFOXVLRQV������

������5HODWHG�:RUN�

9DULRXV�PHWKRGV�IRU�GHYHORSLQJ�D�PDFKLQH�WKDW�FDQ�DFW�HWKLFDOO\�KDYH�EHHQ�SURSRVHG�>���@��<HW�
WKUHH�SULPDU\�PHWKRGV�KDYH�EHHQ�SURSRVHG�WR�FUHDWH�DQ�HWKLFDO�DXWRQRPRXV�V\VWHP��2QH�PHWKRG�
LV� WR�KDYH�DQ�DXWRQRPRXV�V\VWHP�PRGHO�WKH�EHKDYLRU�RI�DQ�HWKLFDOO\�FRPSHWHQW�H[HPSODU�>���
��@��,QYHUVH�UHLQIRUFHPHQW�OHDUQLQJ�PLJKW�VHUYH�DV�PHDQV�IRU�IUDPLQJ�VXFK�OHDUQLQJ�>��@��:KLOH�
WKH� SRVVLELOLW\� RI� XVLQJ� LQYHUVH� UHLQIRUFHPHQW� OHDUQLQJ�� RU� VRPH� RWKHU�PHDQV�� WR�PRGHO� WKH�
EHKDYLRU�RI�DQ�HWKLFDO�H[HPSODU�KDV�EHHQ�FRQVLGHUHG��WKLV�NLQG�RI�DSSURDFK�UDLVHV�D�QXPEHU�RI�
LPSRUWDQW� FRQFHUQV� VXFK� DV� WKH� LQWURGXFWLRQ� RI� FXOWXUDO� ELDVHV� DQG� WKH� SRWHQWLDO� ODFN� RI�
DGDSWDELOLW\��:KLOH�WKH�DXWRQRPRXV�V\VWHP�FRXOG�XVH�DQ�HWKLFDO�H[HPSODU�WR�OHDUQ�VRPH�VXEVHW�
RI�DSSURSULDWH�EHKDYLRU��LW�LV�QRW�FOHDU�KRZ�WKH�DJHQW�RU�URERW�ZRXOG�DGDSW�ZKDW�LW�KDV�OHDUQHG�WR�
QRYHO�VLWXDWLRQV�DQG�FRQWH[WV��

6RPH�VFKRODUV� VXJJHVW� WKDW� OHJDO�DQG�HWKLFDO� UXOHV�PLJKW�EH�SUHSURJUDPPHG� LQWR�VXFK�D�
V\VWHP��DQG�E\�IROORZLQJ�VXFK�UXOHV��DQ�DXWRQRPRXV�V\VWHP�PLJKW�SHUIRUP�HWKLFDO�DFWLRQV�ZLWKLQ�
VRPH� ZHOO� FRQVWUDLQHG� HQYLURQPHQW� >�����@�� 7KLV� KDV� WKH� FOHDU� DGYDQWDJH� WKDW� WKHVH�
SUHSURJUDPPHG�UXOHV�DUH�DJUHHG�XSRQ�WR�EH�PRUDOO\�JURXQGHG�DQG�PD\�KDYH�D�OHJDO�EDVLV�DV�
ZHOO��0RUHRYHU��WKHVH�UXOHV�KDYH�VRPH�OHYHO�RI�H[SODLQDELOLW\�LQ�WKDW�WKH�DXWRQRPRXV�V\VWHP�FDQ�
VLPSO\�SRLQW�KXPDQ�RSHUDWRUV�RU�LQWHUDFWLYH�SDUWQHUV�DV�WKH�EDVLV�IRU�WKH�UXOH¶V�KLVWRU\�RU�RULJLQ��
,Q�D�PLOLWDU\�FRQWH[W��WKLV�FRXOG��IRU�H[DPSOH��EH�WKH�*HQHYD�&RQYHQWLRQV���

2WKHUV�KDYH�H[SORUHG�WKH�SRVVLELOLW\�RI�XVLQJ�DQ�HWKLFDO�WKHRU\�DV�DQ�XQGHUSLQQLQJ�IRU�DQ�
DXWRQRPRXV� V\VWHP¶V� HWKLFDO� UHDVRQLQJ� >��@�� 6RPH� SKLORVRSKLFDO� WKHRULHV� RI� HWKLFV� �H�J���
8WLOLWDULDQLVP��PRUH�HDVLO\�OHQG�WKHPVHOYHV�WR�VRIWZDUH�HQFRGLQJ�DQG�URERW�DFWLRQ�VHOHFWLRQ�WKDQ�
RWKHUV�VXFK�DV�YLUWXH�HWKLFV��:KLOH�PDQ\�UHVHDUFKHUV�KDYH�LQYHVWLJDWHG�ERWK�IRUPDO�>�����@�DQG�
DG�KRF�PHWKRGV�>��@�IRU�HQFRGLQJ�HWKLFDO�IUDPHZRUNV�IRU�XVH�E\�DQ�DXWRQRPRXV�V\VWHP��RXU�
SURSRVHG�HIIRUW�VHHNV�WR�JHQHUDWH�DFWLRQ�UHFRPPHQGDWLRQV�IURP�VHYHUDO�HWKLFDO�IUDPHZRUNV��7KH�



�

DXWRQRPRXV�V\VWHP�WKHQ�ZLOO�VHHN�WR�FKRRVH�WKH�DFWLRQ�WKDW�EHVW�ILWV�WKH�VLWXDWLRQ��7KLV�DGGHG�
IOH[LELOLW\�PD\�DOORZ�WKH�V\VWHP�WR�EH�PRUH�DGDSWLYH�ZKHQ�IDFLQJ�D�VLWXDWLRQ�WKDW�LW�KDV�QRW�IDFHG�
LQ�WKH�SDVW��6RPH�KDYH�FRQVLGHUHG�DUFKLWHFWXUHV�WKDW�FDSWXUH�ERWK�IDVW�PRUDO�HPRWLRQV�DQG�VORZHU�
GHOLEHUDWLYH�HWKLFDO�UHDVRQLQJ�>������@��$V�D�ILUVW�VWHS�WRZDUGV�FUHDWLQJ�DQ�DUFKLWHFWXUH�WKDW�ZRXOG�
HQDEOH�URERWV�WR�XVH�PXOWLSOH�HWKLFDO�IUDPHZRUNV�DV�D�PHDQV�IRU�HWKLFDO�EHKDYLRU�VHOHFWLRQ��ZH�
FROOHFWHG�GDWD�RQ�WKH�SLOO�VRUWLQJ�DQG�JDPH�SOD\LQJ�VFHQDULRV�GLVFXVVHG�DERYH��

������)RON�DQG�([SHUW�6XUYH\�'DWD�&ROOHFWLRQ�

7R�VKHG�OLJKW�RQ�ZKDW�PD\�EH�HWKLFDO�EHKDYLRU�LQ�WKH�SLOO�VRUWLQJ�DQG�JDPH�SOD\LQJ�VFHQDULRV��
ZH�FROOHFWHG�GDWD�E\�VXUYH\LQJ�KXPDQ�VXEMHFWV��:H�GHVFULEHG�GLIIHUHQW�YDULDWLRQV�RI�WKH�WZR�
VFHQDULRV�DQG�DVNHG�VXUYH\�SDUWLFLSDQWV�KRZ�WKH\�ZRXOG�UHDFW��6HYHUDO�RI�WKH�VXUYH\�TXHVWLRQV�
DUH�SUHVHQW� LQ�7DEOH����)RON�VXUYH\�GDWD�ZDV�FROOHFWHG�RQOLQH�XVLQJ�WKH�$PD]RQ�0HFKDQLFDO�
7XUN� �$07�� VHUYLFH� WR� FROOHFW� VXUYH\� UHVSRQVHV� IURP� D� SRRO� RI� VXEMHFWV� ORFDWHG�ZLWKLQ� WKH�
8QLWHG�6WDWHV��7KH�VXUYH\�TXHVWLRQV�IURP�FROXPQ���RI�7DEOH���ZHUH�SRVWHG�WR�$07�RQ�-DQXDU\�
��VW�������2YHU�WKH�QH[W�VHYHUDO�GD\V������$07�ZRUNHUV�FRPSOHWHG�WKHVH�VXUYH\V��6XEPLVVLRQV�
IURP� IRXU� LQGLYLGXDOV� ZHUH� H[FOXGHG� EHFDXVH� WKH\� ZHUH� LQFRPSOHWH� RU� IDLOHG� WR� IROORZ� WKH�
GLUHFWLRQV��7KH�UHVXOWLQJ�IRON�GDWDVHW�LQFOXGHG�UHVSRQVHV�IURP�����SDUWLFLSDQWV��6L[W\�SHUFHQW�RI�
UHVSRQGHQWV� LGHQWLILHG� DV�PDOH�� DSSUR[LPDWHO\����� LGHQWLILHG�DV�ZKLWH�����DV�$VLDQ�����DV�
%ODFN��DQG����DV�+LVSDQLF��)LIW\�VL[�SHUFHQW�VWDWHG�WKDW�WKH\�KDG�FRPSOHWHG�DQ�XQGHUJUDGXDWH�
GHJUHH������KDG�FRPSOHWHG�OHVV�WKDQ�D�FROOHJH�XQGHUJUDGXDWH�GHJUHH�����KDG�D�PDVWHU¶V�GHJUHH��
���KDG�D�SURIHVVLRQDO�GHJUHH��DQG����VWDWHG�RWKHU�ZLWK�UHVSHFW�WR�WKHLU�HGXFDWLRQ��3DUWLFLSDQWV�
ZHUH�SDLG�������IRU�FRPSOHWLQJ�WKH�VXUYH\��

([SHUW�VXUYH\�GDWD�ZDV�FROOHFWHG�E\�ILUVW� LGHQWLI\LQJ�D�JURXS�RI�SRWHQWLDO�HWKLFV�H[SHUWV��
%HLQJ�D�SKLORVRSK\�SURIHVVRU�ZKR�WHDFKHV�HWKLFV�DW�DQ�DFDGHPLF�LQVWLWXWLRQ�ZDV�WKH�SUR[\�IRU�
EHLQJ�DQ�HWKLFV�H[SHUW��'LVFXVVLRQV�DPRQJ�WKH�DXWKRUV��%RUHQVWHLQ��:DJQHU��$UNLQ��LGHQWLILHG�
DSSUR[LPDWHO\� ��� SRWHQWLDO� H[SHUWV��:H� DVNHG� ��� RI� WKHVH� SRWHQWLDO� H[SHUWV� IURP� -DQ�� �����
WKURXJK� )HE� ����� LI� WKH\� ZRXOG� EH� ZLOOLQJ� WR� FRPSOHWH� VXUYH\� ³WR� EHWWHU� XQGHUVWDQG� WKH�
DFFHSWDEOH�QRUPV�DQG�FRQGLWLRQV�WKDW�PD\�EH�XVHG�WR�JRYHUQ�D�URERW¶V�EHKDYLRU�ZKLOH����SOD\LQJ�
D�JDPH�DJDLQVW�D�KXPDQ�RU����KHOSLQJ�D�SHUVRQ�ZLWK�YLWDO�KHDOWK�PDLQWHQDQFH�SURFHGXUHV�´�:H�
UHFHLYHG�FRPSOHWH�VXUYH\V� IURP����H[SHUWV��([SHUWV�ZHUH�JLYHQ�D�����$PD]RQ�JLIW�FDUG� IRU�
FRPSOHWLQJ� WKH� VXUYH\��7KH�ZRUGLQJ�RI� WKH�TXHVWLRQV� DVNHG�RI� WKH� H[SHUWV�GLIIHUHG� �7DEOH���
&ROXPQ����VOLJKWO\�IURP�WKH�ZRUGLQJ�RI�WKH�TXHVWLRQV�SRVHG�WR�WKH�IRON�SDUWLFLSDQWV��0RUHRYHU��
H[SHUWV�ZHUH�DVNHG�WR�GHFLGH�ZKHWKHU�DQ�DFWLRQ�ZDV�DSSURSULDWH�EDVHG�RQ�WKHLU�NQRZOHGJH�RI�D�
VSHFLILF�HWKLFDO�IUDPHZRUN��)RU�H[DPSOH��WKH�ILUVW�TXHVWLRQ�RI�WKH�VXUYH\�VWDWHV��³$VVXPH�WKH�
FKLOG�PDNHV�D�SRRU�PRYH�GXULQJ�WKH�JDPH�DQG�UHPDLQV�FDOP��$FFRUGLQJ�WR�WKH�IROORZLQJ�HWKLFDO�
IUDPHZRUNV��ZRXOG�LW�EH�HWKLFDO�IRU�WKH�DGXOW�WR�SOD\�EDGO\�WR�OHW�WKH�FKLOG�ZLQ"´�7KH�VXUYH\�WKHQ�
OLVWV�WKH�IUDPHZRUNV�LQ�7DEOH���&ROXPQ���DQG�DOORZV�WKH�UHVSRQGHQW�WR�FKRRVH�³<HV´��³1R´��RU�
³8QFHUWDLQ´�IRU�HDFK�IUDPHZRUN��

������)RON�DQG�([SHUW�6XUYH\�5HVXOWV�

7KH�GDWD� IURP�WKH� WZR�VXUYH\V�PD\�RIIHU� LQVLJKW� LQWR�KRZ�GLIIHUHQW�SHRSOH�DSSURDFK�HWKLFDO�
GHFLVLRQ�PDNLQJ��ZKLFK�FRXOG�VHUYH�DV�D�JXLGH�WR�VWUXFWXULQJ�D�URERW¶V�HWKLFDO�DUFKLWHFWXUH��7KH�
UHVXOWV�DUH�SUHVHQWHG�LQ�7DEOH����7KH�WDEOH�GHSLFWV�WKH�VLWXDWLRQ�VSHFLILF�TXHVWLRQV��WKH�GRPLQDQW�
UHVSRQVH� VHOHFWHG� E\� WKH� QRQ�H[SHUWV�� DQG� WKH� IUDPHZRUN� IURP� WKH� H[SHUW� VXUYH\� WKDW�PRVW�
FORVHO\�PDWFKHG�WKH�\HV�QR�UHVSRQVHV�IURP�WKH�IRON�VXUYH\����



7DEOH����4XHVWLRQV�SUHVHQWHG�WR�VXUYH\�WDNHUV�DUH�SUHVHQWHG�EHORZ��7KH�PLGGOH�FROXPQ�GHSLFWV�WKH�KLJKHVW�UHVSRQVH�
�<HV�RU�1R��DQG�WKH�SHUFHQWDJH�RI�SHRSOH�VHOHFWLQJ�WKDW�UHVSRQVH��7KH�ULJKW�FROXPQ�GHSLFWV�KRZ�WKH�IUDPHZRUNV�IURP�

WKH�H[SHUW�VXUYH\�DOLJQV�ZLWK�WKH�GRPLQDQW�<HV�1R�UHVSRQVH�IURP�WKH�IRON�VXUYH\�ZLWK�WKH�FORVHVW�SHUFHQWDJH�
DOLJQPHQW�OLVWHG�ILUVW�DQG�LQ�EROG��8QFHUWDLQ�H[SHUW�UHVSRQVHV�KDYH�EHHQ�UHPRYHG�IURP�WKH�DQDO\VLV�LQ�WKLV�7DEOH��

�

4XHVWLRQV²3LOO�VRUWLQJ��)RON�
9HUVLRQ��

4XHVWLRQV²3LOO�VRUWLQJ��([SHUW�
9HUVLRQ��

'RPLQDQW�
)RON�

5HVSRQVH�����

([SHUW�)UDPHZRUN�
0DWFKHV�����

:RXOG� LW� EH� RND\� IRU� WKH�
KHDOWKFDUH� SURIHVVLRQDO� WR� JLYH��
HQFRXUDJHPHQW� �E\� SURYLGLQJ�
IDOVH� LQIRUPDWLRQ�DQG� WHOOLQJ� WKH�
���\HDU�ROG� DGXOW� WKH� WDVN� ZDV�
SHUIRUPHG�FRUUHFWO\��WR�NHHS�WKH�
DGXOW�HQJDJHG�ZLWK�WKH�WDVN�LQ�WKH�
IROORZLQJ� FLUFXPVWDQFHV�� �� 7KH�
DGXOW�PDNHV� RQH�PLVWDNH� GXULQJ�
WKH�WDVN�DQG�LV�FDOP��

$VVXPH� WKDW� WKH� SHUVRQ� ZKR� LV�
SHUIRUPLQJ�WKH�SLOO�VRUWLQJ�WDVN�LV�D�
���\HDU�ROG� DGXOW� DQG� WKH� DLP� RI�
WKH� KHDOWKFDUH� SURIHVVLRQDO� LV� WR�
NHHS� WKH� DGXOW� HQJDJHG� ZLWK� WKH�
WDVN�ௗ�$QVZHU�DV�PDQ\�TXHVWLRQV�DV�
\RX�IHHO�FRPIRUWDEOH�ZLWK�EDVHG�RQ�
\RXU� NQRZOHGJH� RI� WKH� UHOHYDQW�
HWKLFDO�IUDPHZRUNV��
$FFRUGLQJ�WR�WKH�IROORZLQJ�HWKLFDO�
IUDPHZRUNV��ZRXOG�LW�EH�HWKLFDO�IRU�
WKH� KHDOWKFDUH� SURIHVVLRQDO� WR�
SURYLGH� IDOVH� LQIRUPDWLRQ� DQG� WHOO�
WKH� DGXOW� WKH� WDVN� ZDV� SHUIRUPHG�
FRUUHFWO\� LI� WKH� DGXOW� PDNHV� RQH�
PLVWDNH�GXULQJ�WKH�SLOO�VRUWLQJ�WDVN�
DQG�LV�FDOP"�

1R�������� 8WLOLWDULDQLVP��������
.DQWLDQ�(WKLFV��������
6RFLDO�-XVWLFH�������
(WKLFV�RI�&DUH��������
9LUWXH�(WKLFV�������

2WKHU��������
�

7KH�DGXOW�PDNHV�RQH�PLVWDNH�
GXULQJ�WKH�WDVN�DQG�LV�YHU\�

IUXVWUDWHG��

«LI�WKH�DGXOW�PDNHV�RQH�PLVWDNH�
GXULQJ�WKH�SLOO�VRUWLQJ�WDVN�DQG�LV�

YHU\�IUXVWUDWHG"�
�

1R�������� 8WLOLWDULDQLVP��������
.DQWLDQ�(WKLFV��������
6RFLDO�-XVWLFH��������
(WKLFV�RI�&DUH��������
9LUWXH�(WKLFV��������

2WKHU��������
7KH�DGXOW�gets half of the task�

ZURQJ�DQG�LV�FDOP��
«LI�WKH�DGXOW�JHWV�KDOI�RI�WKH�SLOO�
VRUWLQJ�WDVN�ZURQJ�DQG�LV�FDOP"�

1R�������� 8WLOLWDULDQLVP��������
.DQWLDQ�(WKLFV��������
6RFLDO�-XVWLFH��������
(WKLFV�RI�&DUH��������
9LUWXH�(WKLFV��������

2WKHU��������

7KH�DGXOW�JHWV�KDOI�RI�WKH�WDVN�
ZURQJ�DQG�is very frustrated��

«LI�WKH�DGXOW�JHWV�KDOI�RI�WKH�SLOO�
VRUWLQJ�WDVN�ZURQJ�DQG�LV�YHU\�

IUXVWUDWHG"�

1R�������� 8WLOLWDULDQLVP��������
.DQWLDQ�(WKLFV��������
6RFLDO�-XVWLFH��������
(WKLFV�RI�&DUH��������
9LUWXH�(WKLFV��������

2WKHU��������

7KH�DGXOW�JHWV�the entire task 
wrong and is calm.�

«LI�WKH�DGXOW�JHWV�WKH�HQWLUH�SLOO�
VRUWLQJ�WDVN�ZURQJ�DQG�LV�FDOP"�

�

1R�������� 8WLOLWDULDQLVP��������
.DQWLDQ�(WKLFV��������
6RFLDO�-XVWLFH��������
(WKLFV�RI�&DUH��������
9LUWXH�(WKLFV��������

2WKHU��������

7KH�DGXOW�JHWV�WKH�HQWLUH�WDVN�
ZURQJ�DQG�is very frustrated.�

«LI�WKH�DGXOW�JHWV�WKH�HQWLUH�SLOO�
VRUWLQJ�WDVN�ZURQJ�DQG�LV�YHU\�

IUXVWUDWHG"�

1R�������� 8WLOLWDULDQLVP��������
.DQWLDQ�(WKLFV��������
6RFLDO�-XVWLFH��������
(WKLFV�RI�&DUH��������
9LUWXH�(WKLFV��������

2WKHU��������

7KH�DGXOW�JHWV�WKH�HQWLUH�WDVN�
FRUUHFW�DQG�LV�FDOP��

«LI�WKH�DGXOW�PDNHV�QR�PLVWDNHV�
DQG�LV�FDOP"�

1R�������� 8WLOLWDULDQLVP�������
.DQWLDQ�(WKLFV��������
6RFLDO�-XVWLFH��������
(WKLFV�RI�&DUH��������
9LUWXH�(WKLFV��������

2WKHU��������
� �



�

7KH�DGXOW�PDNHV�QR�PLVWDNHV�
DQG�LV�YHU\�IUXVWUDWHG��

«LI�WKH�DGXOW�PDNHV�QR�PLVWDNHV�
DQG�LV�YHU\�IUXVWUDWHG"�

1R��������
8WLOLWDULDQLVP��������
.DQWLDQ�(WKLFV��������
6RFLDO�-XVWLFH��������
(WKLFV�RI�&DUH��������
9LUWXH�(WKLFV��������

2WKHU��������

4XHVWLRQV²*DPH�3OD\LQJ�
�)RON�9HUVLRQ��

4XHVWLRQV²*DPH�3OD\LQJ�
�([SHUW�9HUVLRQ��

'RPLQDQW�
)RON�

5HVSRQVH�
����

([SHUW�)UDPHZRUN�
0DWFKHV�����

$VVXPH�WKDW�WKH�VL[�\HDU�ROG�
FKLOG�PDNHV�D�SRRU�PRYH�GXULQJ�
WKH�JDPH�DQG�UHPDLQV�FDOP��

:RXOG�LW�EH�RND\�IRU�WKH�DGXOW�WR�
SOD\�EDGO\�WR�OHW�WKH�FKLOG�ZLQ"��

3OHDVH�DQVZHU�WKH�IROORZLQJ�
TXHVWLRQV�DERXW�WKH�JDPH�SOD\LQJ�
VFHQDULR���$VVXPH�WKDW�D�VL[�\HDU�
ROG�FKLOG�LV�SOD\LQJ�WKH�JDPH�ZLWK�

DQ�DGXOW�ௗ�$QVZHU�DV�PDQ\�
TXHVWLRQV�DV�\RX�IHHO�FRPIRUWDEOH�
ZLWK�EDVHG�RQ�\RXU�NQRZOHGJH�RI�
WKH�UHOHYDQW�HWKLFDO�IUDPHZRUNV���

��
$FFRUGLQJ�WR�WKH�IROORZLQJ�HWKLFDO�
IUDPHZRUNV��ZRXOG�LW�EH�HWKLFDO�
IRU�WKH�DGXOW�WR�SOD\�EDGO\�WR�OHW�
WKH�FKLOG�ZLQ�LI�WKH�FKLOG�PDNHV�D�
SRRU�PRYH�GXULQJ�WKH�JDPH�DQG�

UHPDLQV�FDOP"��

��

<HV��������� 8WLOLWDULDQLVP���������
.DQWLDQ�(WKLFV���������
6RFLDO�-XVWLFH���������
(WKLFV�RI�&DUH���������
9LUWXH�(WKLFV���������

2WKHU���������

$VVXPH�WKDW�WKH�FKLOG�PDNHV�D�
SRRU�PRYH�GXULQJ�WKH�JDPH�DQG�
LV�IUXVWUDWHG��:RXOG�LW�EH�RND\�
IRU�WKH�DGXOW�WR�SOD\�EDGO\�WR�OHW�

WKH�FKLOG�ZLQ"��

«LI�WKH�FKLOG�PDNHV�D�SRRU�PRYH�
GXULQJ�WKH�JDPH�DQG�LV�IUXVWUDWHG"��

��

<HV��������� 8WLOLWDULDQLVP���������
.DQWLDQ�(WKLFV���������
6RFLDO�-XVWLFH���������
(WKLFV�RI�&DUH���������
9LUWXH�(WKLFV���������

2WKHU���������

$VVXPH�WKDW�WKH�VL[�\HDU�ROG�
FKLOG�PDNHV�D�SRRU�PRYH�GXULQJ�
WKH�JDPH��LV�IUXVWUDWHG��DQG�WULHV�
WR�EUHDN�WKH�JDPH¶V�UXOHV�E\�

WDNLQJ�WZR�WXUQV�LQ�D�URZ��:RXOG�
LW�EH�RND\�IRU�WKH�DGXOW�WR�DOORZ�
WKH�FKLOG�WR�EUHDN�WKH�JDPH¶V�

UXOHV"��

$VVXPH�WKDW�WKH�FKLOG�PDNHV�D�
SRRU�PRYH�GXULQJ�WKH�JDPH��LV�
IUXVWUDWHG��DQG�WULHV�WR�EUHDN�WKH�
JDPH¶V�UXOHV�E\�WDNLQJ�WZR�WXUQV�

LQ�D�URZ��$FFRUGLQJ�WR�WKH�
IROORZLQJ�HWKLFDO�IUDPHZRUNV��

ZRXOG�LW�EH�HWKLFDO�IRU�WKH�DGXOW�WR�
DOORZ�WKH�FKLOG�WR�EUHDN�WKH�

JDPH¶V�UXOHV"��

1R��������� 8WLOLWDULDQLVP���������
.DQWLDQ�(WKLFV���������
6RFLDO�-XVWLFH���������
(WKLFV�RI�&DUH���������
9LUWXH�(WKLFV���������

2WKHU���������

$VVXPH�WKDW�ILYH�JDPHV�KDYH�
EHHQ�SOD\HG�DQG�WKH�FKLOG�LV�

IUXVWUDWHG�EHFDXVH�WKH�FKLOG�KDV�
QRW�ZRQ�DQ\�RI�WKH�JDPHV��

:RXOG�LW�EH�RND\�IRU�WKH�DGXOW�WR�
SOD\�EDGO\�GXULQJ�WKH�QH[W�JDPH�

DQG�OHW�WKH�FKLOG�ZLQ"��

$VVXPH�WKDW�ILYH�JDPHV�KDYH�EHHQ�
SOD\HG�DQG�WKH�FKLOG�LV�IUXVWUDWHG�
EHFDXVH�WKH�FKLOG�KDV�QRW�ZRQ�DQ\�
RI�WKH�JDPHV��$FFRUGLQJ�WR�WKH�
IROORZLQJ�HWKLFDO�IUDPHZRUNV��

ZRXOG�LW�EH�HWKLFDO�IRU�WKH�DGXOW�WR�
SOD\�EDGO\�GXULQJ�WKH�QH[W�JDPH�

DQG�OHW�WKH�FKLOG�ZLQ"��

<HV��������� 8WLOLWDULDQLVP���������
.DQWLDQ�(WKLFV��������
6RFLDO�-XVWLFH���������
(WKLFV�RI�&DUH���������
9LUWXH�(WKLFV���������

2WKHU���������

$VVXPH�WKDW�ILYH�JDPHV�KDYH�
EHHQ�SOD\HG��WKH�FKLOG�LV�

IUXVWUDWHG�EHFDXVH�WKH�FKLOG�KDV�
QRW�ZRQ�DQ\�RI�WKH�JDPHV��DQG�
WULHV�WR�EUHDN�WKH�JDPH¶V�UXOHV�E\�
WDNLQJ�WZR�WXUQV�LQ�D�URZ�GXULQJ�
WKH�QH[W�JDPH��:RXOG�LW�EH�RND\�
IRU�WKH�DGXOW�WR�DOORZ�WKH�FKLOG�WR�

EUHDN�WKH�JDPH¶V�UXOHV"��

$VVXPH�WKDW�ILYH�JDPHV�KDYH�EHHQ�
SOD\HG��WKH�FKLOG�LV�IUXVWUDWHG�

EHFDXVH�WKH�FKLOG�KDV�QRW�ZRQ�DQ\�
RI�WKH�JDPHV��DQG�WULHV�WR�EUHDN�
WKH�JDPH¶V�UXOHV�E\�WDNLQJ�WZR�
WXUQV�LQ�D�URZ�GXULQJ�WKH�QH[W�

JDPH��$FFRUGLQJ�WR�WKH�IROORZLQJ�
HWKLFDO�IUDPHZRUNV��ZRXOG�LW�EH�
HWKLFDO�IRU�WKH�DGXOW�WR�DOORZ�WKH�
FKLOG�WR�EUHDN�WKH�JDPH¶V�UXOHV"��

1R��������� 8WLOLWDULDQLVP���������
.DQWLDQ�(WKLFV���������
6RFLDO�-XVWLFH���������
(WKLFV�RI�&DUH���������
9LUWXH�(WKLFV���������

2WKHU���������

$OO�SDUWLFLSDQWV��IRON�DQG�H[SHUW��ZHUH�SUHVHQWHG�ZLWK�ERWK�VFHQDULRV�DOWKRXJK�WKH�TXHVWLRQ�
SKUDVLQJ�LQ�WKH�WZR�VXUYH\V�ZDV�VOLJKWO\�GLIIHUHQW��(DFK�VFHQDULR�VKDUHV�LPSRUWDQW�VLPLODULWLHV�



DQG� GLIIHUHQFHV�� %RWK� VFHQDULRV� FHQWHUHG� RQ� WKH� HWKLFDO� DSSURSULDWHQHVV� RI� GHFHSWLRQ�� %RWK�
VLWXDWLRQV�FRQVLGHU�YDULDWLRQV�LQ�WKH�VXEMHFW�RI�GHFHSWLRQ¶V�HPRWLRQDO�VWDWH�DQG�WDVN�VXFFHVV��6WLOO��
WKH� VFHQDULRV� GLIIHUHG� ZLWK� UHVSHFW� WR� WKH� WDVN� LWVHOI�� WKH� DJH� RI� WKH� VXEMHFW�� DQG� SRWHQWLDO�
FRQVHTXHQFHV�VWHPPLQJ�IURP�GHFHSWLRQ�����

'HVSLWH� WKH� VFHQDULR� VLPLODULWLHV�� DQG� SUHVXPDEO\�EHFDXVH�RI� WKH� GLIIHUHQFHV�� WKH� UHVXOWV�
IURP�WKH�IRON�VXUYH\�GHPRQVWUDWH�YHU\�VLWXDWLRQ�VSHFLILF�UHVSRQVHV��0RVW�IRON�UHVSRQVHV�VWDWHG�
WKDW�LW�LV�QRW�DFFHSWDEOH�WR�GHFHLYH�LQ�WKH�SLOO�VRUWLQJ�WDVN��7KH�GDWD�LQGLFDWH�WKDW�WKLV�ZDV�WUXH�
UHJDUGOHVV�RI�WKH�SHUVRQ¶V�IUXVWUDWLRQ�DQG�WDVN�SHUIRUPDQFH��DOWKRXJK�WKH�SHUFHQWDJHV�GR�FKDQJH��
2Q�WKH�RWKHU�KDQG��IRU�WKH�JDPH�SOD\LQJ�VFHQDULR��WKH�PDMRULW\�UHVSRQVH�VXSSRUWV�GHFHSWLRQ�WKDW�
DOORZV�WKH�FKLOG�WR�ZLQ��0RUHRYHU��WKLV�W\SH�RI�GHFHSWLRQ�LV�VHHQ�DV�DFFHSWDEOH�WR�D�JUHDWHU�GHJUHH�
WKDQ�LI�WKH�GHFHSWLRQ�LQYROYHG�DOORZLQJ�WKH�FKLOG�WR�YLRODWH�WKH�JDPH¶V�UXOHV�E\�FKHDWLQJ�����

,Q�WKH�H[SHUW�YHUVLRQ��SDUWLFLSDQWV�ZHUH�DVNHG�WR�GHFLGH�ZKHWKHU�GHFHSWLRQ�ZDV�DSSURSULDWH�
�\HV�QR�XQFHUWDLQ��IRU�WKH�WZR�VFHQDULRV�IURP�WKH�SHUVSHFWLYH�RI�GLIIHUHQW�HWKLFDO�IUDPHZRUNV��
In other words, they were asked to judge what each framework would indicate the right thing 
to do is in the two scenarios.�7KH�H[SHUW�VXUYH\�UHVSRQGHQWV�ZHUH�DVNHG�WR�DSSO\�8WLOLWDULDQLVP��
.DQWLDQ�(WKLFV��6RFLDO�-XVWLFH�7KHRU\��(WKLFV�RI�&DUH��9LUWXH�(WKLFV��DQG�DQ\�RWKHU�IUDPHZRUN�
WKH\� HQWHUHG� LQWR� D� IUHH� UHVSRQVH� RSWLRQ�� ,Q� WKH� FRPPHQWV�� VHYHUDO� H[SHUWV� QRWHG� WKDW� WKHLU�
UHVSRQVH�ZDV�LQIOXHQFHG�E\�DVSHFWV�RI�WKH�VFHQDULR�WKDW�ZHUH�RU�ZHUH�QRW�SURYLGHG��)RU�H[DPSOH��
IRU�WKH�SLOO�VRUWLQJ�VFHQDULR��VRPH�H[SHUWV�VWDWHG�WKDW�WKHLU�GHFLVLRQ�FRXOG�EH�LQIOXHQFHG�E\�WKH�
ULVN�DVVRFLDWHG�ZLWK�WDNLQJ�RU�QRW�WDNLQJ�WKH�SLOOV�EHLQJ�VRUWHG��:H�LQWHQWLRQDOO\�FKRRVH�QRW�WR�
LQFOXGH�LQIRUPDWLRQ�EH\RQG�WKH�IHDWXUHV�QRWHG�DERYH�IRU�VHYHUDO��PRVWO\�SUDFWLFDO��UHDVRQV��)LUVW��
DGGLWLRQDO�IHDWXUHV�ZRXOG�LQFUHDVH�WKH�OHQJWK�DQG�FRPSOH[LW\�RI�WKH�VXUYH\�TXHVWLRQV��6HFRQG��
LW�ZDV�QRW�FOHDU�D�SULRUL�ZKLFK�IHDWXUHV�ZRXOG�EH�WKH�PRVW�LQIOXHQWLDO��)LQDOO\��ZH�ZDQWHG�WKH�
H[SHUWV�WR�PDNH�GHFLVLRQV�EDVHG�RQ�OLPLWHG�LQIRUPDWLRQ��MXVW�DV�D�URERW�PLJKW�EH�DVNHG�WR���

([SHUWV�DOVR�KDG�WKH�RSWLRQ�RI�FKRRVLQJ�XQFHUWDLQ��7KH�IUHTXHQF\�WKDW�XQFHUWDLQ�ZDV�FKRVHQ�
YDULHG�ERWK�ZLWK�UHVSHFW�WR�WKH�VFHQDULR�DQG�WKH�HWKLFDO�IUDPHZRUN��$V�GHSLFWHG�LQ�7DEOH����DOO�
RI�WKH�IUDPHZRUNV�KDG�D�VLJQLILFDQW�QXPEHU�RI�XQFHUWDLQ�UHVSRQVHV��&OHDUO\�VRPH�IUDPHZRUNV�
JHQHUDWHG�PRUH�XQFHUWDLQ�UHVSRQVHV�WKDQ�RWKHUV��)RU�LQVWDQFH��PRUH�WKDQ�KDOI�RI�WKH�UHVSRQGHQWV�
IRU�ERWK�VFHQDULRV�ZHUH�XQFHUWDLQ�KRZ�WR�HYDOXDWH�WKH�GLOHPPDV�XVLQJ�6RFLDO�-XVWLFH�IUDPHZRUN������

�
7DEOH����3HUFHQW�RI�H[SHUWV�WKDW�VHOHFWHG�XQFHUWDLQ�IRU�HDFK�VFHQDULR�DQG�HWKLFDO�IUDPHZRUN�WHVWHG���

� 8WLOLWDULDQLVP� .DQWLDQ�
(WKLFV�

6RFLDO�-XVWLFH�
7KHRU\�

(WKLFV�RI�
&DUH�

9LUWXH�(WKLFV� 2WKHU�

3,//�6257,1*�
6&(1$5,2�

����� ���� ����� ����� ����� ����

*$0(�3/$<,1*�
6&(1$5,2�

����� ����� ����� ����� ����� �����

�

������)RON�0RUDOLW\�6XUYH\�2SHQ�5HVSRQVH�$QDO\VLV�

7KH�SDUWLFLSDQWV�ZHUH�DVNHG�DQ�RSHQ�UHVSRQVH�TXHVWLRQ�VWDWLQJ��³%ULHIO\�H[SODLQ�ZK\�\RX�WKLQN�
\RXU�UHFRPPHQGDWLRQV�DUH�WKH�FRUUHFW�FRXUVH�RI�DFWLRQ�´�DIWHU�FRPSOHWLQJ�WKH�TXHVWLRQV�LQ�7DEOH�
��IRU�HDFK�VFHQDULR��7R�FRGLI\�WKH�YHUEDO�UHVSRQVHV�WR�WKLV�TXHVWLRQ�LQWR�D�KLHUDUFK\�RI�FDWHJRULHV��
DQ�LWHUDWLYH�PHWKRG�ZDV�DSSOLHG�WR�WKH�UHVSRQVHV�IRU�WKH�IRON�PRUDOLW\�GDWD��ZLWK�FRPPRQ�WKHPHV�
GLVFRYHUHG�DQG�FDWHJRUL]HG�IURP�³JURXQG�XS´��7KH�ILUVW�VWHS�LQ�WKH�DQDO\VLV�ZDV�WR�GR�D�EDVLF�
LQVSHFWLRQ�RI�UHVSRQVHV�WR�WKH�TXHVWLRQ�“Briefly explain why you think your recommendations 
are the correct course of action”�IRU�ERWK�WKH�JDPH�SOD\LQJ�DQG�SLOO�VRUWLQJ�VFHQDULRV��$IWHU�
REVHUYLQJ�WKH�W\SHV�RI�UHVSRQVHV��WKH�IROORZLQJ�IHDWXUHV�ZHUH�HVWDEOLVKHG�����WKH�HPRWLRQDO�VWDWH�
RI�WKH�VXEMHFW�����)UHTXHQF\��ZKHQ������5HDVRQ��ZK\���DQG����0HWKRG��IRU�SLOO�VRUWLQJ�RQO\�����



�

�
7DEOH����0DLQ�DUJXPHQWV�IRU�ERWK�VFHQDULRV��

3LOO�6RUWLQJ�� *DPH�3OD\LQJ��
(QFRXUDJHPHQW�VKRXOG�EH�GRQH�ZLWK�IDOVH�

LQIRUPDWLRQ��&DVH����
$GXOW�SOD\V�EDGO\�RU�DOORZV�EUHDNLQJ�RI�UXOHV�WR�OHW�

FKLOG�ZLQ��&DVH����
(QFRXUDJHPHQW�VKRXOG�QRW�EH�GRQH�ZLWK�

IDOVH�LQIRUPDWLRQ��&DVH����
$GXOW�GRHV�QRW�SOD\�EDGO\�RU�DOORZ�EUHDNLQJ�RI�UXOHV�

WR�OHW�FKLOG�ZLQ��&DVH����
�� $GXOW�SOD\V�EDGO\�EXW�GRHV�QRW�DOORZ�EUHDNLQJ�RI�

UXOHV�WR�OHW�FKLOG�ZLQ��&DVH����

�
%DVHG�RQ�WKH�SUHOLPLQDU\�LQVSHFWLRQ��PDLQ�DUJXPHQWV�ZHUH�LGHQWLILHG�IRU�ERWK�VFHQDULRV��DV�

VKRZQ�LQ�7DEOH����:LWK�PDLQ�DUJXPHQWV�LQ�SODFH��WKH�FRPSOHWH�VHW�ZDV�GLYLGHG�LQWR����VL]HG�
JURXSV�RI�UHVSRQVHV��)RU�WKH�ILUVW�JURXS�DQDO\]HG��HDFK�UHVSRQVH�ZDV�EURNHQ�GRZQ�LQWR�WKH�IRXU�
IHDWXUHV� OLVWHG� DERYH��ZLWK� WKH�PDLQ� DUJXPHQW� LGHQWLILHG�DQG� IUHTXHQF\�� HPRWLRQDO� VWDWH� DQG�
UHDVRQV� H[WUDFWHG� LI� SUHVHQW�� )RU� WKH� VHFRQG� JURXS�� DUJXPHQWV� ZHUH� DOVR� LGHQWLILHG�� DQG�
IUHTXHQF\���HPRWLRQDO�VWDWH���UHDVRQV���PHWKRG�ZHUH�ILW�WR�WKH�RQHV�H[WUDFWHG�IRU�WKH�ILUVW�JURXS��
ZLWK�QHZ�HQWULHV�DGGHG�LI�WKHUH�ZDV�QR�RYHUODS�RU�FRPPRQDOLW\��,I�QHZ�HQWULHV�RI�IUHTXHQF\���
HPRWLRQDO�VWDWH���UHDVRQV���PHWKRG�ZHUH�LGHQWLILHG�LQ�WKH�VHFRQG�JURXS��WKH�ILUVW�JURXS�ZDV�WKHQ�
UH�FDWHJRUL]HG�WR�ILW�LQ�WKH�ODUJHU�VHW�RI�IHDWXUHV��7KLV�SURFHVV�FRQWLQXHG�LWHUDWLYHO\�IRU�WKH�UHVW�
RI�WKH�JURXSV��UHVXOWLQJ�LQ�D�VHW�RI�IHDWXUHV�LQ�WKH�HQG�WKDW�FDWHJRUL]HG�DOO�UHVSRQVHV�ZLWKLQ�WKH�
IRXU� PDLQ� IHDWXUHV� OLVWHG� DERYH�� (DFK� IHDWXUH� ZDV� LGHQWLILHG� E\� D� XQLTXH� FKDUDFWHU�� ZLWK�
DOSKDEHWLF�FKDUDFWHUV�XVHG�IRU�IUHTXHQF\��QXPHULF�XVHG�IRU�HPRWLRQDO�VWDWH��URPDQ�QXPHUDO�XVHG�
IRU�UHDVRQ�DQG�*UHHN�OHWWHUV�XVHG�IRU�PHWKRG��7KH�FRGLILHG�IHDWXUHV�IRU�ERWK�VFHQDULRV�DUH�LQ�
)LJXUHV���DQG�����

%\�WKH�HQG�RI�WKH�FDWHJRUL]DWLRQ�SURFHVV��HDFK�UHVSRQVH�LQ�WKH�GDWD�VHW�ZDV�UHSUHVHQWHG�E\�
D� FRPELQDWLRQ� RI� FDVH� LGHQWLILHU� DQG� FKDUDFWHUV� IRU� HDFK� RI� WKH� IHDWXUH� FDWHJRULHV�� 6RPH�
UHVSRQVHV�FRXOG�KDUERU�RSLQLRQV�IURP�PXOWLSOH�FDVHV��WKXV�UHTXLULQJ�D�VSOLW��$�IHZ�IHDWXUHV�ZHUH�
DGGHG�WR�WKH�VHW�IRU�D�FRPSOHWH�VSDQ�RI�SRVVLELOLWLHV��HYHQ�WKRXJK�WKH\�ZHUH�QRW�PDSSHG�IURP�
WKH�UHVSRQVHV��

)LJXUH����&RGLILHG�IHDWXUHV�IRU�SLOO�VRUWLQJ�VFHQDULR��



������'LVFXVVLRQ�

�������� Expert Framework Matches to Dominant Folk Response 

%HFDXVH� WKLV�ZRUN� LV� H[SORUDWRU\�� ZH� KDG� QR� D� SULRUL� K\SRWKHVHV� UHJDUGLQJ� KRZ� WKH� H[SHUW�
RSLQLRQV�PLJKW�RU�PLJKW�QRW�DOLJQ�ZLWK�WKH�IRON�UHVSRQVHV��:H�WKHUHIRUH�FKRVH�WR�DQDO\]H�ZKLFK�
H[SHUW�IUDPHZRUN�ZDV�WKH�FORVHVW�PDWFK�WR�WKH�GRPLQDWH�IRON�IUDPHZRUN���&ORVHVW�PDWFK�KHUH�
LV�PHDVXUHG�LQ�WHUPV�RI�SHUFHQW�PDWFK�WR�WKH�IRON�VXUYH\�GRPLQDQW�UHVSRQVH��)RU�H[DPSOH��LQ�
WKH�ILUVW�URZ�RI�GDWD�IRU�7DEOH����WKH�GRPLQDQW�IRON�UHVSRQVH�LV�µ1R¶�ZLWK�����RI�IRON�UHVSRQGHQWV�
FKRRVLQJ�QR��7KH�EHVW�H[SHUW�PDWFK�LV�PHDVXUHG�LQ�WHUPV�RI�WKH�DEVROXWH�YDOXH�RI�WKH�GLIIHUHQFH�
EHWZHHQ�HDFK�IUDPHZRUN�DQG�WKH�GRPLQDQW�IRON�UHVSRQVH��LQ�WKLV�FDVH�µ8WLOLWDULDQLVP¶�ZLWK�D�
GLIIHUHQFH�RI�����$OWKRXJK�XQGRXEWDEO\�EHGHYLOHG�ZLWK�QRLVH��WKLV�DSSURDFK�SURYLGHV�LQVLJKW�
LQWR� ZKDW� IUDPHZRUN� WKH� H[SHUWV� PDWFK� WR� WKH� GRPLQDQW� UHVSRQVH�� 7KLV�� ZH� EHOLHYH�� PD\�
UHSUHVHQW�WKH�GRPLQDQW�IUDPHZRUN�LPSOLFLWO\�XVHG�E\�IRON�UHVSRQGHQWV��)LQDOO\��DV�ZH�GLVFXVV�
EHORZ��WKH�SDWWHUQV�WKDW�HPHUJH�PD\�VXJJHVW�WKDW�D�SDUWLFXODU�IUDPHZRUN�FDQ�EH�PDWFKHG�WR�D�
SDUWLFXODU�SUREOHP���

,Q� WKH�SLOO� VRUWLQJ�VFHQDULR�� WKH� IRON� UHVSRQGHQWV¶�DQVZHUV�EHVW�DOLJQHG�ZLWK� WKH�H[SHUWV¶�
DQVZHUV�ZKHQ�WKH�H[SHUWV�FRQVLGHUHG�D�8WLOLWDULDQ�IUDPHZRUN�IRU���RI�WKH���TXHVWLRQV�DQG�6RFLDO�
-XVWLFH�DQG�(WKLFV�RI�&DUH� IRU�RQH�HDFK�RI� WKH���TXHVWLRQV��)RU� WKH�SLOO� VRUWLQJ�VFHQDULR�� WKH�

)LJXUH����&RGLILHG�IHDWXUHV�IRU�JDPH�SOD\LQJ�VFHQDULR�



�

GRPLQDWH�IRON�UHVSRQVH�ZDV�³1R´�IRU�DOO�YDULDWLRQV�RI� WKH�VFHQDULR�LQGLFDWLQJ�WKDW� LW�ZDV�QRW�
DFFHSWDEOH�WR�SURYLGH�IDOVH�LQIRUPDWLRQ�WHOOLQJ�WKH����\HDU�ROG�DGXOW�WKH�WDVN�KDG�EHHQ�SHUIRUPHG�
FRUUHFWO\�LQ�RUGHU�WR�HQFRXUDJH�FRQWLQXHG�SUDFWLFH��)RU�PRVW�YHUVLRQV�RI�WKLV�VFHQDULR��WKH�IRON�
UHVSRQVHV� EHVW� DOLJQ�ZLWK� WKH� H[SHUWV¶� DQVZHUV�ZKHQ� WKH� H[SHUWV�ZHUH� DSSO\LQJ� D�8WLOLWDULDQ�
IUDPHZRUN��2QO\�LQ�VRPH�VLWXDWLRQV�ZKHUH�WKH�DGXOW�PDGH�QR�PLVWDNHV�ZKLOH�VRUWLQJ�SLOOV�ZHUH�
RWKHU�IUDPHZRUNV�WKH�EHVW�PDWFK�����

,Q�WKH�JDPH�SOD\LQJ�VFHQDULR��WKH�IRON�UHVSRQGHQWV¶�DQVZHUV�EHVW�PDWFK�WKH�H[SHUW�DQVZHUV�
ZKHQ�WKH�H[SHUWV�FRQVLGHUHG�D�9LUWXH�(WKLFV�IUDPHZRUN�IRU���RI�WKH���TXHVWLRQV�DQG�.DQWLDQ�
(WKLFV�IRU�WKH�UHPDLQLQJ���RI�WKH���TXHVWLRQV��7KH�TXHVWLRQV�ZKLFK�DVNHG�WKH�IRON�UHVSRQGHQWV�
LI�LW�ZDV�DFFHSWDEOH�WR�DOORZ�WKH�FKLOG�WR�EUHDN�WKH�UXOHV�UHVXOWHG�LQ�D�PDMRULW\�DQVZHU�RI�³1R´�
DQG�ZHUH�EHVW� DOLJQHG�ZLWK� WKH� H[SHUWV¶� DQVZHUV�ZKHQ� WKH� H[SHUWV�ZHUH� DSSO\LQJ� D�.DQWLDQ�
)UDPHZRUN��2Q�WKH�RWKHU�KDQG��TXHVWLRQV�WKDW�DVNHG�WKH�IRON�UHVSRQGHQWV�LI�LW�ZDV�DFFHSWDEOH�
IRU�WKH�DGXOW�WR�LQWHQWLRQDOO\�SOD\�SRRUO\�UHVXOWHG�LQ�D�PDMRULW\�DQVZHU�RI�³<HV´�DQG�ZDV�EHVW�
DOLJQHG�ZLWK�D�9LUWXH�(WKLFV�IUDPHZRUN�

7KH�UHVXOWV�VXJJHVW�WKDW�WKH�HWKLFDO�IUDPHZRUN�WKDW�EHVW�PDWFKHV�WKH�IRON�UHVSRQGHQW�DQVZHUV�
YDULHV�GHSHQGLQJ�RQ�WKH�VFHQDULR��0RUH�VSHFLILFDOO\�����WKDW�FHUWDLQ�IUDPHZRUNV�GRPLQDWH�HWKLFDO�
GHFLVLRQ�PDNLQJ� E\� WKH� IRON� SRSXODWLRQ� UHODWHG� WR� VSHFLILF� VFHQDULRV�� ���:LWKLQ� D� VFHQDULR��
VSHFLILF�IHDWXUHV�PD\�VXJJHVW�WKH�XVH�RI�RQH�IUDPHZRUN�RYHU�RWKHUV��)RU�H[DPSOH��KHDOWKFDUH�
UHODWHG�WDVNV��VXFK�DV�SLOO�VRUWLQJ��PD\�HQFRXUDJH�8WLOLWDULDQ�VW\OH�GHFLVLRQ�PDNLQJ�EHFDXVH�WKHVH�
WKHRULHV�IRFXV�RQ�WKH�RXWFRPH�IRU�WKH�SDWLHQW��6LPLODUO\��LQ�JDPH�SOD\LQJ�VFHQDULRV��EUHDNLQJ�
UXOHV�IHDWXUHV�PD\�DFWLYDWH�WKH�XVH�RI�D�.DQWLDQ�IUDPHZRUN��ZKHUHDV�VLPSO\�DOORZLQJ�VRPHRQH�
HOVH�WR�ZLQ�FRXOG�HQFRXUDJH�9LUWXH�(WKLFV�VW\OH�GHFLVLRQ�PDNLQJ��

�������� Analysis of Open Responses     

7DEOH���SUHVHQWV�WKH�FRGHG�UHVSRQVH�IHDWXUH�IUHTXHQFLHV�IRU�WKH�IRON�UHVSRQGHQWV��)RU�WKH�
SLOO�VRUWLQJ�VFHQDULR�����RI�UHVSRQGHQWV�DQVZHUHG�WKH�RSHQ�UHVSRQVH�TXHVWLRQ�DQG�IRU�WKH�JDPH�
SOD\LQJ�VFHQDULR�����RI�UHVSRQGHQWV�DQVZHUHG�WKH�RSHQ�UHVSRQVH�TXHVWLRQ��)RU�WKH�SLOO�VRUWLQJ�
VFHQDULR� UHVSRQVHV� WHQGHG� WR� IRFXV�RQ�ZK\� WKH�KHDOWKFDUH�SURIHVVLRQDO� VKRXOG�RU� VKRXOG�QRW�
GHFHLYH��7KH�PRVW�FRPPRQO\�VWDWHG�UHDVRQ�IRU�DFFHSWLQJ�WKH�XVH�RI�GHFHSWLRQ�ZDV�WKH�SRWHQWLDO�
IRU�DGGLWLRQDO�SUDFWLFH��7KH�PRVW�VWDWHG�UHDVRQ�IRU�QRW�XVLQJ�GHFHSWLRQ�ZDV�WKDW�PLVWDNHV�FRXOG�
UHVXOW�LQ�WKH�SDWLHQW¶V�KDUP�RU�GHDWK��7KH�QXPEHU�RI�PLVWDNHV�WKH�SDWLHQW�PDNHV�ZHUH�FRPPHQWHG�
RQ� QH[W� PRVW� IUHTXHQWO\� UHJDUGOHVV� RI� ZKHWKHU� WKH� UHVSRQGHQW� IRXQG� GHFHSWLRQ� DFFHSWDEOH��
&RPSDUHG�WR�WKH�RWKHU�IHDWXUHV��WKH�HPRWLRQDO�VWDWH�RI�WKH�SDWLHQW�ZDV�VHOGRPO\�PHQWLRQHG��,Q�
WKH� FDVH�ZKHUH� WKH� UHVSRQGHQWV� GLG� QRW� EHOLHYH� WKDW� GHFHSWLRQ�ZDV� DSSURSULDWH�� UHVSRQGHQWV�
VRPHWLPHV�QRWHG�WKDW�WKHLU�DQVZHU�GHSHQGHG�RQ�KRZ�WKH�GHFHSWLRQ�ZDV�SHUIRUPHG��VSHFLILFDOO\�
WKDW�WKH�PLVWDNHV�DUH�DGGUHVVHG�JHQWO\�DQG�RU�WKH�HQFRXUDJHPHQW�VKRXOG�EH�SHUIRUPHG�ZLWKRXW�
O\LQJ��2YHUDOO��WKH�UHVSRQGHQW¶V�DQVZHUV�IRU�WKLV�VFHQDULR�WHQGHG�WR�IRFXV�RQ�VSHFLILF��SUDFWLFDO�
RXWFRPHV�IRU�WKH�SDWLHQW�DQG��SUHVXPDEO\��WKHVH�UDWLRQDOHV�GHWHUPLQHG�WKHLU�GHFLVLRQ��

7KH�JDPH�SOD\LQJ�VFHQDULR�UHVXOWHG�LQ�WKUHH�GLIIHUHQW�FDVHV��,Q�WKH�ILUVW�FDVH�ሺ݊ ൌ ʹʹሻ�WKH�
DGXOW�HLWKHU�SOD\V�SRRUO\�RU�DOORZV�WKH�FKLOG�WR�FKHDW�WR�ZLQ�WKH�JDPH��,Q�WKH�VHFRQG�FDVH�ሺ݊ ൌ
͵ͷሻ��WKH�DGXOW�QHLWKHU�SOD\V�SRRUO\�QRU�DOORZV�WKH�FKLOG�WR�ZLQ��,Q�WKH�ILQDO�FDVH�ሺ݊ ൌ ͵Ͷሻ��WKH�
DGXOW�LV�ZLOOLQJ�WR�LQWHQWLRQDOO\�SOD\�SRRUO\�EXW�LV�XQZLOOLQJ�WR�DOORZ�WKH�FKLOG�WR�FKHDW��,Q�WKH�
ILUVW�DQG�WKLUG�FDVHV��UHVSRQGHQWV�FRPPHQWHG�RQ�WKH�FKLOG¶V�HPRWLRQDO�VWDWH�DQG�SHUIRUPDQFH��
\HW�ZHUH�PRVW�OLNHO\� WR�PHQWLRQ�WKH�UHDVRQV�XQGHUSLQQLQJ�WKHLU�GHFLVLRQ��:LWK�UHVSHFW� WR� WKH�
UHDVRQV�XQGHUO\LQJ�WKHLU�DQVZHUV�IRU�FDVH���DQG����UHVSRQGHQWV�QRWHG�WKH�LPSRUWDQFH�DQG�YDOXH�
IRVWHULQJ�FRQILGHQFH�DQG�KDSSLQHVV�LQ�WKH�FKLOG��2Q�WKH�RWKHU�KDQG��IRU�FDVH����UHVSRQGHQWV�GLG�
QRW�FRPPHQW�RQ�WKH�FKLOG¶V�HPRWLRQDO�VWDWH�RU�WKHLU�SHUIRUPDQFH�DQG�DSSHDUHG�PRVWO\�IRFXVHG�



RQ�WKH�KRZ�FKHDWLQJ�RU�LQWHQWLRQDOO\�ORVLQJ�ZRXOG�QRW�EHQHILW�WKH�GHYHORSPHQW�RI�WKH�FKLOG¶V�
FKDUDFWHU�DQG�RU�REH\�QRUPV�SURKLELWLQJ�UXOH�YLRODWLRQV���
�
7DEOH����&RGHG�UHVSRQVHV�IHDWXUH�IUHTXHQFLHV�IRU�IRON�UHVSRQGHQWV��1RWH�WKDW�VRPH�LQGLYLGXDOV�VWDWHG�PXOWLSOH�UHDVRQV�

IRU�WKHLU�FKRLFH�LQ�WKHLU�UHVSRQVH��7KXV��WKH�SHUFHQW�IRU�D�FDVH�GRHV�QRW�QHFHVVDULO\�VXP�WR������
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$OWKRXJK� WKHUH� LV� QR�GLUHFW�ZD\� WR� FRQQHFW� WKH� FRPPHQWV� IURP� WKH� IRON� UHVSRQGHQWV� WR�

VSHFLILF� HWKLFDO� IUDPHZRUNV�� UHVSRQGHQW� FRPPHQWV� IRU� WKH� SLOO� VRUWLQJ� VFHQDULR� FDQ� EH�
FKDUDFWHUL]HG�DV�PRUH�IRFXVHG�RQ�WKH�SUDFWLFDO�RXWFRPH�RI�WKHLU�GHFLVLRQ�ZKHUHDV�WKH�FRPPHQWV�
IRU�WKH�JDPH�SOD\LQJ�VFHQDULR�SODFH�JUHDWHU�ZHLJKW�RQ�WKH�HPRWLRQDO�GHYHORSPHQW�RI�WKH�FKLOG�
DQG�VRFLDO�QRUPV�JRYHUQLQJ�WKH�VLWXDWLRQ��7KHVH�FRPPHQWV�VHHP�WR�ORRVHO\�HFKR�WKH�XVH�RI�D�
XWLOLWDULDQ�IUDPHZRUN�LQ�WKH�SLOO�VRUWLQJ�VFHQDULR�LQ�WKDW�UHVSRQGHQWV�DSSHDU�WR�ZHLJK�FRVWV�DQG�
EHQHILWV�RI�WKHLU�DFWLRQ�RQ�WKH�SHUVRQ¶V�KHDOWK��6LPLODUO\�IRU�WKH�JDPH�SOD\LQJ�VFHQDULR��FRQFHUQ�
IRU�WKH�UXOHV�DQG�IRU�WKH�XQLYHUVDO�DSSOLFDWLRQ�RI�WKH�UXOHV�UHVXOWHG�LQ�D�UHMHFWLRQ�RI�FKHDWLQJ�RU�
RI� LQWHQWLRQDO� SRRU� SOD\�� SHUKDSV� UHIOHFWLQJ� D� .DQWLDQ� VW\OH� RI� WKLQNLQJ� DERXW� WKH� VLWXDWLRQ��
)LQDOO\��DOORZLQJ�WKH�FKLOG�WR�FKHDW�RU�LQWHQWLRQDOO\�ORVLQJ�WR�WKH�FKLOG�GRHV�QRW�DSSHDU�WR�UHIOHFW�
D� FRQQHFWLRQ�ZLWK� FODVVLFDO�9LUWXH�(WKLFV�EXW�PD\�VLJQDO� WKH�YDOXH� WKH� UHVSRQGHQW�SODFHV�RQ�
HPSDWK\���

������&RQFOXVLRQV�

7KLV� SDSHU� SUHVHQWV� WKH� UHVXOWV� IURP� WZR� VXUYH\V� H[DPLQLQJ� WZR� GLIIHUHQW� HWKLFDO� GLOHPPDV�
LQYROYLQJ�GHFHSWLRQ��2QH�RI�WKH�VXUYH\V�ZDV�FRPSOHWHG�E\�HWKLFV�H[SHUWV�DQG�WKH�RWKHU�E\�QRQ�
H[SHUWV��7KH�ILUVW�HWKLFDO�VFHQDULR�IRFXVHG�RQ�D�KHDOWKFDUH�VLWXDWLRQ�LQYROYLQJ�ROGHU�DGXOWV�DQG�
LPSOLHG�KLJK�SRWHQWLDO�ULVN�WR�WKH�SDWLHQW��7KH�VHFRQG�HWKLFDO�VFHQDULR�H[SORUHG�D�ORZ�ULVN�JDPH�



�

SOD\LQJ�VFHQDULR�ZLWK�D�FKLOG��1RQ�H[SHUWV�ZHUH�DVNHG�KRZ�WKH\�ZRXOG�DFW�LQ�GLIIHUHQW�YDULDWLRQV�
RI� WKH� WZR�VFHQDULRV�ZKHUHDV� H[SHUWV�ZHUH�DVNHG�KRZ�D�SHUVRQ�DSSO\LQJ�D�SDUWLFXODU�HWKLFDO�
IUDPHZRUN�ZRXOG�UHDFW��7KH�UHVXOWLQJ�GDWD�DSSHDUV�WR�VXJJHVW�D�SDWWHUQ�LQ�ZKLFK�WKH�KHDOWKFDUH�
UHODWHG�VFHQDULR�SURPRWH�DWWHQWLRQ�WR�VSHFLILF�SUDFWLFDO�RXWFRPHV�RI�WKH�GHFHSWLRQ�DQG�LV�SHUKDSV�
EHVW�FDSWXUHG�E\�D�XWLOLWDULDQ�HWKLFDO�IUDPHZRUN��7KH�JDPH�SOD\LQJ�VFHQDULR��RQ�WKH�RWKHU�KDQG��
SURPSWV�JUHDWHU�DWWHQWLRQ�WR�HLWKHU�WKH�VRFLDO�QRUPV�JRYHUQLQJ�WKH�JDPH�RU�WKH�LPSDFW�WKDW�WKH�
JDPH� LV� KDYLQJ� RQ� WKH� FKLOG�� VXJJHVWLQJ� HLWKHU� WKH� XVH� RI� D� .DQWLDQ� VW\OH� RI� UHDVRQLQJ� RU�
UHDVRQLQJ�FHQWHUHG�RQ�HPSDWK\��SHUKDSV�UHODWLQJ�WR�D�W\SH�RI�YLUWXH�HWKLFV�IUDPHZRUN���

2QH�LPSRUWDQW�FRQWULEXWLRQ�RI�WKLV�ZRUN�LV�WKDW�WKLV�UHVHDUFK�SURYLGHV�VRPH�HYLGHQFH�WKDW�
FHUWDLQ�W\SHV�RI�VFHQDULRV�DQG�RU�IHDWXUH�RI�D�VFHQDULR�PD\�IRVWHU�WKH�XVH�RI�D�VSHFLILF�HWKLFDO�
IUDPHZRUN��)RU�H[DPSOH��KHDOWKFDUH� VFHQDULRV�PD\�GUDZ�XSRQ�D�XWLOLWDULDQ� VW\OH�RI�GHFLVLRQ�
PDNLQJ�ZKHUHDV�FKHDWLQJ�VFHQDULRV�PD\�SURPRWH�D�.DQWLDQ�VW\OH�RI�UHDVRQLQJ��,I�IXWXUH�UHVHDUFK�
VXSSRUWV�WKHVH�JHQHUDOL]DWLRQV��WKHQ�URERWV�PD\�EH�DEOH�WR�XVH�WKH�VFHQDULR�WR����GLUHFWO\�VHOHFW�
D�IUDPHZRUN�WR�PDNH�GHFLVLRQV�����SUHGLFW�ZKLFK�IUDPHZRUN�WKH�SHRSOH�DURXQG�LW�ZLOO�XVH�WR�
PDNH�GHFLVLRQV�DQG����SUHGLFW�D�IUDPHZRUN�WKDW�KHOSV�WKH�URERW�H[SODLQ�LWV�GHFLVLRQ�PDNLQJ���

��7KH�GDWD�GHVFULEHG�LQ�WKLV�SDSHU�DUH�EHLQJ�XVHG�WR�GHYHORS�DQ�DUFKLWHFWXUH�WKDW�ZLOO�DOORZ�
D�URERW�WR�IOH[LELOLW\�DQG�G\QDPLFDOO\�XVH�GLIIHUHQW�XQGHUO\LQJ�HWKLFDO�IUDPHZRUNV�WR�DGGUHVV�
GLYHUVH�PRUDO�SUREOHPV��7KH�GDWD�SUHVHQWHG�KHUH�DUH�EHLQJ�XVHG�WR�JHQHUDWH�D�VHW�RI�FDVHV�WKDW�
IRUPV�WKH�HWKLFDO�GDWDEDVH�WR�EH�XVHG�E\�WKH�URERW�WR�PDNH�DFWLRQ�UHFRPPHQGDWLRQV��+LJK�OHYHO�
IHDWXUHV�WKDW�KDYH�EHHQ�FDSWXUHG�LQ�WKH�GDWD�ZLOO�EH�XVHG�WR�GLUHFWO\�LQGH[�DQG�VHOHFW�D�FDVH�LI�D�
FORVH�PDWFK�H[LVWV�RU�SUREDELOLVWLFDOO\�VHOHFW�D�FDVH�EDVHG�RQ�D�GLVWDQFH�PHWULF�LI�D�JRRG�PDWFK�
LV�XQDYDLODEOH��7KH�LQGH[�IHDWXUHV�IRU�D�FDVH�LQFOXGH�ULVN�PHDVXUHV�DQG�HPRWLRQDO�PRGHOV�VXFK�
DV�IUXVWUDWLRQ�WKDW�DUELWUDWH�DPRQJ�WKH�FDVHV�SURYLGHG�ZLWKLQ�D�JLYHQ�HWKLFDO�IUDPHZRUN��:H�DUH�
FXUUHQWO\�LPSOHPHQWLQJ�WKLV�V\VWHP�DQG�LQWHQG�WR�WHVW�LW�VRRQ��

7KHUH�DUH�VHYHUDO�LPSRUWDQW�OLPLWDWLRQV�WR�WKLV�VWXG\��)LUVW��VHOI�UHSRUWV�RI�RQH¶V�H[SHFWHG�
EHKDYLRU�ZKHQ�IDFHG�ZLWK�DQ�HWKLFDO�GLOHPPD�FDQ�GLIIHU�IURP�DFWXDO�EHKDYLRU�ZKHQ�WKH�VLWXDWLRQ�
DULVHV� >��@��+HQFH��ZH� FDQ� RQO\� VSHFXODWH� DV� WR� KRZ� RXU� VXEMHFWV�ZRXOG� DFWXDOO\� EHKDYH� LI�
SUHVHQWHG�ZLWK�WKHVH�VLWXDWLRQV��$QRWKHU�OLPLWDWLRQ�RI�WKLV�UHVHDUFK�LV�WKDW�VHYHUDO�H[SHUWV�QRWHG�
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