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$EVWUDFW�� :LWKLQ� WKH� SURMHFW� &$7,� �&RPSXWHU�$LGHG� 7KHUDSHXWLF� ,QWHUYHQWLRQ�� QHZ� SRWHQWLDOV� DQG
OLPLWDWLRQV�RI�FRPSXWHU�VXSSRUWHG�PXOWLPHGLD�DSSOLFDWLRQV�IRU�WKH�WKHUDSHXWLF�DGYDQFHPHQW�RI�VHYHUHO\
KDQGLFDSSHG�FKLOGUHQ�DUH�LQYHVWLJDWHG��,Q�WKLV�FRQWH[W��ZH�DUH�FRQGXFWLQJ�D�FDVH�VWXG\�LQYROYLQJ�D����
\HDU� ROG� SK\VLFDOO\� KDQGLFDSSHG� FKLOG� ZLWK� EHKDYLRXU� W\SLFDO� RI� DXWLVP�� $� PHPRU\� JDPH� IHDWXULQJ
YDULRXV�LQGLYLGXDOLVHG�VHPDQWLF�DGDSWDWLRQV�ZDV�GHYHORSHG�IRU�WKH�WUDLQLQJ�RI�PHWDFRJQLWLYH�VNLOOV��7KH
GHVLJQ�RI�WKH�WUDLQLQJ�DGRSWV�SURFHGXUHV�XVHG�IRU�FRJQLWLYH�EHKDYLRXU�PRGLILFDWLRQ��$�VLJQLILFDQW�RWKHU
GHILQHG� DV� D� SHUVRQ� ZLWK� KLJK� VRFLDO� DQG� UHZDUGLQJ� SRZHU� LV� XVHG� IRU� LQVWUXFWLRQDO� SXUSRVHV� LQ� WKH
FRPSXWHU�DVVLVWHG� OHDUQLQJ� HQYLURQPHQW�� ,W� LV� WR� LQYHVWLJDWH� KRZ� WKH� UHDGLQHVV� WR� DWWHQG� DQG� WKH
DFKLHYHPHQW�PRWLYDWLRQ�FDQ�EH�HQKDQFHG�E\� WKH� LPSOHPHQWDWLRQ�RI� VXFK�D�SHUVRQ��)LUVW� UHVXOWV� VKRZ
WKDW�WKH�PRWLYDWLRQ�WR�VWD\�RQ�WDVN�LV�GHYHORSLQJ�DQG�WKH�JRDO�RI�DFKLHYLQJ�SUREOHP�VROYLQJ�WHFKQLTXHV
DSSHDUV�WR�EH�DWWDLQDEOH�

7KH� SRWHQWLDOV� RI� LQIRUPDWLRQ� WHFKQRORJ\� IRU� WKH� FRPSHQVDWLRQ� RI� IXQFWLRQDO
KDQGLFDSV�EHFDPH�DOUHDG\�DSSDUHQW�LQ�YDULRXV�UHVHDUFK�SURMHFWV��3,(3(5�HW�DO�������
3,(3(5� HW� DO�� ������� +RZHYHU� JDLQLQJ� DFFHVV� WR� FRPSXWHU�DVVLVWHG� OHDUQLQJ
HQYLURQPHQWV�E\�DGDSWDWLRQV�RQ� WKH�VHPDQWLF� OHYHO�RI�VRIWZDUH�V\VWHPV� LV� VWLOO� WR�EH
LQYHVWLJDWHG�IRU�FKLOGUHQ�ZLWK�VSHFLDO�QHHGV�VR�IDU�XQDEOH�WR�XVH�WKLV�HGXFDWLRQDO�WRRO�

:LWKLQ�WKH�SURMHFW�&$7,��&RPSXWHU�$LGHG�7KHUDSHXWLF� ,QWHUYHQWLRQ��D�FDVH�VWXG\� LV
FRQGXFWHG� LQYROYLQJ� D� ���\HDU� ROG� VHYHUHO\� KDQGLFDSSHG� FKLOG�� +H� LV� SK\VLFDOO\
LPSDLUHG�DQG�H[KLELWV�EHKDYLRXU�DV�GHVFULEHG�IRU�DXWLVP��6R�IDU��KH� LV�XQDEOH� WR�XVH
FRPSXWHU�DVVLVWHG� WUDLQLQJ�PDWHULDOV� GXH� WR� DWWHQWLRQ� GHILFLWV� DQG� D� ODFN� RI� SUREOHP
VROYLQJ�WHFKQLTXHV��7KHUHIRUH��D�FRPSXWHU�DVVLVWHG�PHPRU\�JDPH�IRU� WKH� WUDLQLQJ�RI
PHWDFRJQLWLYH� VNLOOV� ZDV� GHYHORSHG� IHDWXULQJ� YDULRXV� LQGLYLGXDOLVHG� DGDSWDWLRQV� RQ
WKH�VHPDQWLF�OHYHO�RI�WKH�OHDUQLQJ�HQYLURQPHQW�

7KH� DGDSWDWLRQV� LQFOXGH� WKH� LPSOHPHQWDWLRQ� RI� D� VRFLDOO\� VLJQLILFDQW� RWKHU� IRU
LQVWUXFWLRQDO�DV�ZHOO�DV�LQWHUYHQWLRQDO�SXUSRVHV�UHIHUULQJ�WR�D�SHUVRQ�ZLWK�KLJK�VRFLDO
SRZHU�� ,QWHUYHQWLRQDO� VWUDWHJLHV� DUH� GHULYHG� IURP� SURFHGXUHV� XVHG� IRU� FRJQLWLYH
PRGHOOLQJ�DQG�DUH�HPSOR\HG�DFFRUGLQJ�WR�WKH�UHVXOWV�RI�WKH�FRQVWDQW�HYDOXDWLRQ�RI�WKH
SUREOHP�VROYLQJ�EHKDYLRXU�RI�WKH�FKLOG��,Q�RUGHU�WR�DFKLHYH�D�EHWWHU�XQGHUVWDQGLQJ�IRU



WKH� EDFNJURXQG� RI� WKH� GHVLJQ� RI� WKH� FRPSXWHU�DVVLVWHG� OHDUQLQJ� HQYLURQPHQW�� WKH
KDQGLFDS�RI�WKH�FKLOG�FRQFHUQHG�ZLOO�EH�GHVFULEHG�LQ�VKRUW�

���7KH�&$7,�&DVH

7KH� FKLOG� SDUWLFLSDWLQJ� LQ� WKLV� FDVH� VWXG\� LV� VXIIHULQJ� IURP� FHUHEUDO� SDOV\�� D�PRWRU
LPSDLUPHQW�GXH�WR�EUDLQ�GDPDJH��,Q�WKLV�FDVH��WKH�KDQGLFDS�DIIHFWV�DOO�H[WUHPLWLHV��VR
ZDON��WKH�XVH�RI�DUPV��KDQGV�DQG�ILQJHUV�LV�IXQFWLRQDOO\�LPSDLUHG�EXW�SRVVLEOH�ZLWKRXW
SURVWKHWLF�PHDVXUHV��$V� D� UHVXOW� RI� EUDLQ� GDPDJH�� SHUFHSWLRQDO� GHILFLWV� RFFXU� UDWKHU
RIWHQ��%$76+$:�HW�DO��������DQG�VHHP�WR�EH�SUHVHQW�DOVR�LQ�WKLV�FDVH�

3HUFHSWLRQDO� GHILFLWV� LQIOXHQFH� DOO� LQIRUPDWLRQ� SURFHVVLQJ� SURFHGXUHV� IURP� WKH
VWLPXOXV� LQSXW�WR� WKH� LQWHJUDWLRQ�RI� WKH�SHUFHLYHG�VWLPXOL��$WWHQWLRQDO�GHILFLWV�GXH� WR
LQKLELWHG� VHOHFWLYH� SURFHVVHV� GXULQJ� WKH� DWWHQWLRQ� IRFXVVLQJ� SKDVH� DV� ZHOO� DV
LQDSSURSULDWH� UHDFWLRQV�DUH� WKH� FRQVHTXHQFH��5HOHYDQW� VWLPXOL� DUH�RIWHQ�QRW�GHWHFWHG
DQG�GHILFLHQW�YDULDELOLW\�LQ�WKH�UHDFWLYH�UHSHUWRLUH�FDXVHV�WKH�ULJLG�KROGLQJ�RQ�UHDFWLRQV
RQFH�OHDUQHG�

7KH� FKLOG� FRQFHUQHG� LQ� WKLV� FDVH� VWXG\� VWURQJO\� SUHIHUV� LQIRUPDWLRQ� LQSXW� E\� WKH
DFRXVWLF� FKDQQHO��+H� OLNHV� WR� OLVWHQ� WR�PXVLF� DQG� DOVR� OLNHV� WR� SOD\� RQ� D� SLDQR��+H
VKRZV�D�UHPDUNDEOH�VNLOO�LQ�PHPRUL]LQJ�WH[W�DQG�PHORG\�RI�VRQJV�IRU�D�ORQJ�WLPH�DV
RSSRVHG�WR�UDWKHU�SRRU�PHPRU\�VNLOOV�LQ�RWKHU�DFDGHPLF�DUHDV��6R�IDU��KH�LV�QRW�DEOH�WR
UHDG�RU�ZULWH�DQG�GRHV�QRW�XQGHUVWDQG�QXPEHUV��+H�LV�DWWHQGLQJ�D�SXEOLF�MXQLRU�KLJK
VFKRRO��ZKLFK�PDLQVWUHDPV�VSHFLDO�QHHGV�FKLOGUHQ�LQ�D�PRGHO�SURMHFW�IRU�WKH�ILUVW�WLPH�

7KH�SULPDU\�SK\VLFDO�KDQGLFDS�RI�WKLV�FKLOG�LV�DFFRPSDQLHG�E\�VHFRQGDU\�KDQGLFDSV
OLNH�EHKDYLRXU� W\SLFDOO\�GHVFULEHG�IRU�FKLOGUHQ�VXIIHULQJ� IURP�DXWLVP��7KLV�FRQFHUQV
PDLQO\� KLV� ODQJXDJH� DELOLWLHV� DQG� EHKDYLRXUDO� GLVWXUEDQFHV�� +H� UHSHDWV� VHHPLQJO\
VHQVHOHVV� DQG� LQFRKHUHQW� ZRUGV� DQG� VHQWHQFHV� �LPPHGLDWH� HFKRODOLD�� DQG� DVNV
VWHUHRW\SLFDOO\�TXHVWLRQV�PD\�EH�ZLWK�WKH�JRDO�RI�ILQGLQJ�EDFN�LQWR�D�FRQYHUVDWLRQ�

%H\RQG�GLVDEOHG� VSHHFK�DQG� ODQJXDJH�DELOLWLHV��EHKDYLRXU�GLVWXUEDQFHV� DV� GHVFULEHG
IRU� DXWLVP� RFFXU�� 3HUPDQHQW� UHSHWLWLRQ� RI� VHHPLQJO\� PHDQLQJOHVV� EHKDYLRXU� FDOOHG
SHUVHYHUDWLQJ�EHKDYLRXU�SDWWHUQ�SUHYDLOV� IRU� LQVWDQFH�ZKHQ�XVLQJ�D�FRPSXWHU�PRXVH�
+H�SHUPDQHQWO\�SXVKHV�WKH�PRXVHEXWWRQ�ZLWKRXW�DQ\�JRDO�RULHQWDWLRQ�

���7HFKQRORJLFDO�5HTXLUHPHQWV�RQ�WKH�,QSXW�'HYLFH

'XH�WR�WKH�VHYHUH�LPSDLUPHQWV�RI�WKH�FKLOG�DV�GHVFULEHG�DERYH��LW�LV�LPSRVVLEOH�IRU�KLP
WR�XVH�WKH�VWDQGDUG�HTXLSPHQW� IRU�RSHUDWLQJ�D�FRPSXWHU��$Q�DOWHUQDWLYH� LQSXW�GHYLFH
QHHGHG�WR�EH�VHDUFKHG�DQG�WHVWHG�IRU��7KH�UHVXOWV�VKRZHG��WKDW�D�WRXFKVFUHHQ�DV�LQSXW
GHYLFH�VHHPV�WR�EH�WKH�PRVW�DSSURSULDWH��VLQFH�KLV�ILQH�DQG�JURVV�PRWRU�FRQWURO�DOORZV
IRU�LVRODWLQJ�RQH�ILQJHU�DQG�WRXFKLQJ�D�JLYHQ�DUHD�RQ�D�FRPSXWHU�VFUHHQ��VHH�ILJXUH����



)LJXUH��

'XULQJ�WKH�WHVWLQJ��ZH�SD\HG�YHU\�PXFK�DWWHQWLRQ�WR�ZKDW�LQSXW�FRXOG�EH�FDUULHG�RXW
LQGHSHQGHQWO\�� WKDW�PHDQV� QRERG\�QHHGHG� WR� VHUYH� DV� D� IDFLOLWDWRU� IRU� RSHUDWLQJ� WKH
FRPSXWHU�� 7KLV� LVVXH� DSSHDUHG� WR� XV� YHU\� LPSRUWDQW�� EHFDXVH� IURP� D� PRWLYDWLRQDO
SRLQW� RI� YLHZ� LQGHSHQGHQF\� RI� SHUIRUPDQFH� LV� FUXFLDO� IRU� WKH� DFKLHYHPHQW� RI� VHOI�
HVWHHP��7KH�RXWFRPH�RI�DQ�DFWLRQ�QHHGV�WR�EH�DWWULEXWHG�WR�RQH¶V�RZQ�DELOLWLHV�LQ�RUGHU
WR�WULJJHU�RII�UHLQIRUFLQJ�HIIHFWV��+(&.+$86(1��������)XUWKHUPRUH��WKH�GLVFXVVLRQ
DERXW� DXWKHQWLFLW\� RI� LQSXW� IDFLOLWDWHG� E\� VRPHERG\� HOVH� FRXOG� EH� DYRLGHG
�&800,16�HW�DO��������

���0HWKRGRORJLFDO�%DVLV�RI�WKH�'HYHORSHG�/HDUQLQJ�(QYLURQPHQW

7KH�VKLIW�IURP�XQGHUVWDQGLQJ�OHDUQLQJ�GLVDELOLW\�DV�DQ�LQIRUPDWLRQ�SURFHVVLQJ�SUREOHP
UDWKHU� WKDQ� D� VWUXFWXUDO� GHILFLW� HYRNHG� WKH� GHYHORSPHQW� DQG� HYDOXDWLRQ� RI� WUDLQLQJ
SURJUDPV�IRU�FRJQLWLYH�EHKDYLRXU�PRGLILFDWLRQ��6&58**6�HW�DO��������/$87+�HW�DO�
�������7KH�WUDLQLQJ�RI�PHWDFRJQLWLYH�VNLOOV�LV�SDUW�RI�WKHVH�WUDLQLQJ�SURJUDPV��VLQFH�WKH
NQRZOHGJH� DERXW� FRJQLWLYH� SURFHVVHV� LV� FUXFLDO� WR� WKH� VXFFHVV� RI� WKH� LQWHUYHQWLRQ�
0HWDFRJQLWLYH� VNLOOV� LQ� WKLV� VHQVH� LQFOXGH� WKH� SURSHU� FRPSUHKHQVLRQ� RI� D� JLYHQ
SUREOHP�� WKH� PHQWDO� UHSUHVHQWDLRQ� RI� WKH� SUREOHP�� WKH� FRQVFLRXV� VHOHFWLRQ� RI� D
VXLWDEOH� SUREOHP� VROYLQJ� VWUDWHJ\� DQG� ILQDOO\� WKH� HYDOXDWLRQ� RI� WKH� RXWFRPH� RI� WKH
SUREOHP�VROYLQJ�SURFHVV��'$9,'621�HW�DO��������

7KH� FKLOG� FRQVLGHUHG� LQ� WKLV� FDVH� VWXG\� LV� PRVW� REYLRXVO\� DIIHFWHG� E\� DQ� DWWHQWLRQ
GHILFLW� LQIOXHQFLQJ� WKH� �PHWD�FRJQLWYH�SURFHVVHV�DV�GHVFULEHG��+H� LV�XQDEOH� WR�VHOHFW
UHOHYDQW� VWLPXOL� DQG� KLV� SUREOHP� VROYLQJ� EHKDYLRXU� LV� JXLGHG� E\� DQ� LPSXOVLYH
FRJQLWLYH�VW\OH��,Q�DGGLWLRQ��KH�GRHV�QRW�HYDOXDWH�WKH�UHVXOW�RI�KLV�UHDFWLRQ��7KHUHIRUH�
WKH� GHYHORSPHQW� RI� D� FRPSXWHU�DVVLVWHG� WUDLQLQJ� DLPHG� DW� WKH� DGYDQFHPHQW� RI
FRJQLWLYH� FRQWURO� LQ� DFFRUGDQFH�ZLWK� WKH� FRJQLWLYH� WUDLQLQJ� SURJUDPV� DV� PHQWLRQHG
DERYH� DSSHDUHG� WR� EH� PRVW� DSSURSULDWH�� ,Q� WKH� ILUVW� VWHS�� WKH� VHOHFWLRQ� RI� UHOHYDQW
VWLPXOL�DV�ZHOO�DV�D� V\VWHPDWLF� DQG� UHIOHFWLYH�VWUDWHJ\� IRU� VROYLQJ�D� JLYHQ� WDVN�ZHUH
GHWHUPLQHG�DV�WKH�JRDO�RI�DFFRPSOLVKPHQW�

7KH�GLGDFWLF�VWUDWHJ\�WR�FRQYH\�SUREOHP�VROYLQJ�VWUDWHJLHV�LQ�WKH�GHYHORSHG�FRPSXWHU�
DVVLVWHG�OHDUQLQJ�HQYLURQPHQW�LQFRUSRUDWHV�PHWKRGV�GHULYHG�IURP�SURFHGXUHV�XVHG�IRU
VFDIIROGLQJ� �7,1=0$11� HW� DO�� ������� 6FDIIROGLQJ� LV� DQ� LQVWUXFWLRQDO� WHFKQLTXH



ZKHUHE\� WKH� WHDFKHU� PRGHOV� WKH� GHVLUHG� OHDUQLQJ� VWUDWHJ\�� &RJQLWLYH� DV� ZHOO� DV
EHKDYLRXUDO�DVSHFWV�RI� WKH�SUREOHP�VROYLQJ�SURFHVV�DUH�YHUEDOL]HG�DQG�GHPRQVWUDWHG
E\�WKLV�PRGHO��5HVHDUFK�VKRZV��WKDW�WKLV�DQG�VLPLODU�ZRUNLQJ�PHWKRGV�DUH�VXFFHVVIXO
LQ� FRQYH\LQJ� SUREOHP� VROYLQJ� EHKDYLRXU� DQG� EHFDPH� HVWDEOLVKHG� WUDLQLQJ� SURJUDPV
IRU� FRJQLWLYH� EHKDYLRXU� PRGLILFDWLRQ� LQ� VSHFLDO� HGXFDWLRQ� �%52:1� HW� DO�� �����
+$66(/+251�HW�DO���������+RZHYHU�� WKH�VXFFHVV�RI� WKHVH�PHWKRGV�GHSHQG�RQ� WKH
DELOLW\�RI�WKH�REVHUYHU�WR� LPLWDWH�VRPHERG\��'XH� WR� WKH�DXWLVWLF�EHKDYLRXU�SDWWHUQ�RI
WKH� FKLOG� FRQFHUQHG� LQ� WKLV� FDVH� VWXG\�� LW�ZDV� QRW� H[SHFWHG� WKDW� KH�ZRXOG� LPLWDWH� D
PRGHO��$V�GHVFULEHG�LQ�FKDSWHU����WKH�SURFHGXUHV�RI�WKH�VFDIIROGLQJ�VWUDWHJ\��WKRXJK�
ZHUH�LQFRUSRUDWHG�LQ�WKH�WUDLQLQJ�DQG�IRUPXODWHG�DV�TXHVWLRQV�RU�LQVWUXFWLRQV�

%HVLGHV� FRQVLGHULQJ� WKH� GLGDFWLF� VWUDWHJ\� WR� DFKLHYH� WKH� OHDUQLQJ� JRDO�� LW� ZDV� YHU\
LPSRUWDQW� WR�HQVXUH� WKDW�DWWHQWLRQ�DV� WKH�SUHFRQGLWLRQ�IRU� OHDUQLQJ�FDQ�EH�HYRNHG�E\
WKH� FRPSXWHU�DVVLVWHG� OHDUQLQJ� HQYLURQPHQW�� 6R� IDU�� WKH� FKLOG� FRQFHUQHG� VWURQJO\
GHSHQGV� RQ� VRPHERG\� HOVH� IRU� DWWHQWLRQ� IRFXVVLQJ�� +H� DOZD\V� QHHGV� WR� KDYH
VRPHERG\�DW�KLV�GLVSRVDO��7KHUHIRUH��D�YHU\�LPSRUWDQW�JRDO�RI�WKH�FRPSXWHU�DVVVLVWHG
OHDUQLQJ�HQYLURQPHQW�ZDV�WR�HQDEOH�KLP�WR�ZRUN�LQGHSHQGHQWO\�DV�PXFK�DV�SRVVLEOH�

,Q� WKLV�FRQWH[W�� LW� LV� LPSRUWDQW� WR� VWDWH�� WKDW� WKH�JRDO�RI� WKH�VWXG\� LV�E\�QR�PHDQV� WR
ZLWKGUDZ�SHUVRQDO�FDUH�XQG�VXSSRUW�E\�RWKHU�SHRSOH�� ,W� LV�UDWKHU�DLPHG�DW�FRQYH\LQJ
OHDUQLQJ�FRPSHWHQFH��VR�WKH�FKLOG�LQYROYHG�ZLOO�EH�DEOH�WR�ZRUN�LQGHSHQGHQWO\�DV�LW�LV
UHTXLUHG� IRU� DWWHQGLQJ� D� UHJXODU� VFKRRO� DQG� ZRUNLQJ� ZLWK� VWDQGDUG� HGXFDWLRQDO
VRIWZDUH�

³+XPDQ�VXSSRUW³�ZDV� LPSOHPHQWHG� LQ� WKH� OHDUQLQJ�HQYLURQPHQW�E\� WKH�HPSOR\PHQW
RI�D�VRFLDOO\�VLJQLILFDQW�SHUVRQ�PDLQO\�IRU�LQVWUXFWLRQDO�SXUSRVHV��$V�LW�LV�NQRZQ�IURP
VRFLDO�SV\FKRORJ\��´VLJQLILFDQW�RWKHUV³�JDLQ�VRFLDO�SRZHU�EHFDXVH�WKHLU�RSLQLRQ�DERXW
DQG� UHIOHFWHG� WR� WKH� SHUVRQ� FRQFHUQHG�� LQIOXHQFHV� KLV� RU� KHU� VHOI�FRQFHSW
�%$&.0$11� ������� )XUWKHU�� WKH� GHJUHH� RI� LQIOXHQFH� D� SHUVRQ� FDQ� H[HUW� RQ
VRPHERG\� HOVH� LV� GHILQHG� E\� WKH� DWWULEXWHG� GHJUHH� RI� VRFLDO� SRZHU� �%$&.0$11
�������6RFLDO�SRZHU�LQ�WKLV�VHQVH�KDV�PDQ\�IDFHWV��7KH�SHUVRQ�FDQ�KDYH�WKH�SRZHU�WR
UHZDUG��FRHUFH��SURYLGH�HPRWLRQDO�VXSSRUW�DQG�WKH�OLNH��,Q�WKLV�FDVH�VWXG\�D�VLJQLILFDQW
SHUVRQ�ZLWK�KLJK�VRFLDO�SRZHU�WKURXJK�DWWULEXWLRQ�RI�V\PSDWK\�DQG�FRPSHWHQFH�E\�WKH
FKLOG�LQYROYHG�ZDV�H[SHFWHG�WR�EH�PRVW�VXFFHVVIXO��$�SHUVRQ�ZLWK�WKHVH�DWWULEXWLRQV�LV
DOVR�H[SHFWHG�WR�KDYH�WKH�PRVW�HIILFLHQW�UHZDUGLQJ�SRZHU�QHFHVVDU\�IRU�UHLQIRUFHPHQW�
7KH� LQYHVWLJDWLRQ� ZLOO� VKRZ�� ZKHWKHU� DQ� LQGLYLGXDOO\� VLJQLILFDQW� SHUVRQ� FDQ� UHWDLQ
VRFLDO�SRZHU�DQG�JDLQ�DWWHQWLRQ�HYHQ�WKRXJK�KH�RU�VKH�LV�SUHVHQW�RQO\�YLUWXDOO\�

'XH�WR�PDQ\�IDLOXUHV�H[SHULHQFHG�ZLWK�OHDUQLQJ��WKLV�DUHD�LV�DVVRFLDWHG�ZLWK�DPELJRXV
IHHOLQJV�IRU� WKH�FKLOG�SDUWLFLSDWLQJ� LQ� WKLV�FDVH�VWXG\��7KHUHIRUH��D� FRPLF� ILJXUH�ZDV
LPSOHPHQWHG� IRU� SURPSWLQJ� WKH� FRUUHFW� UHVSRQVHV� LQ� FDVH� WKH� LQWHUYHQWLRQ� RI� WKH
VLJQLILFDQW� RWKHU� SHUVRQ� ZDV� QRW� VXIILFLHQW�� 7KLV� ZD\�� LW� FRXOG� EH� DYRLGHG� WKDW� WKH
UHODWLRQ�EHWZHHQ�FKLOG�DQG�WKH�LPSOHPHQWHG�VLJQLILFDQW�RWKHU�ZRXOG�EH�EXUGHQHG�ZLWK
IHHOLQJV�RI�IDLOXUH�ZKLFK�RIWHQ�OHDGV�WR�ZLWKGUDZDO�DV�WKH�FKLOG�WHQGV�WR�

)RU�WKH�SUHVHQWDWLRQ�RI�YLVXDO�LQIRUPDWLRQ��FULWHULD�YDOLG�IRU�WKH�LQVWUXFWLRQ�RI�FKLOGUHQ
DIIHFWHG� E\� D� VR�� FDOOHG� DWWHQWLRQ� GHILFLW� GLVRUGHU� QHHG� WR� EH� FRQVLGHUHG� �1$''$
�������,Q�RUGHU�WR�DYRLG�VWLPXOXV�RYHUIORZ��FRORXULQJ��IRU�LQVWDQFH�� LV�XVHG�FDUHIXOO\
IRU� WKH� IDFLOLWDWLRQ� RI� VHOHFWLYH� SHUFHSWLRQDO� SURFHGXUHV�� 7KH�PRWLYHV� RI� WKH� SLFWXUH
FDUGV� RI� WKH�PHPRU\� JDPH� DUH� FKRVHQ� DFFRUGLQJ� WR� WKH� SHUVRQDO� SUHIHUHQFHV� RI� WKH



FKLOG�FRQFHUQHG�LQ�RUGHU�WR�HPSOR\�WKH�PRWLYDWLRQDO�DVSHFW�RI�LQGLYLGXDOO\�PHDQLQJIXO
LQIRUPDWLRQ��7UDLQLQJ�PDWHULDO�OLNH�FRPSOHWLRQ�RI�VDPSOHV�DQG�WKH�OLNH�DV�LW�LV�XVHG�LQ
FRPPRQ�FRPSXWHU�DVVLVWHG�DWWHQWLRQ�WUDLQLQJ�SURJUDPV��VHH�62',6�������ZRXOG�QRW
DOORZ�IRU�WKH�FRQVLGHUDWLRQ�RI�WKHVH�LVVXHV��VR�WKH�QHHG�IRU�GHVLJQLQJ�QHZ�SLFWXUH�FDUGV
EHFDPH�DSSDUHQW��6LQFH�WKH�FKLOG�OLNHV�DQLPDOV�YHU\�PXFK��ZH�GHVLJQHG����PHPRU\
FDUGV�ZLWK�FRPPRQ�DQLPDOV�DQG�W\SLFDO�VRXQGV�WKH\�SURGXFH�

6LQFH�FKLOGUHQ�DIIHFWHG�E\� DWWHQWLRQ�GHILFLWV� ORVH� WKH�DWWHQWLRQDO� IRFXV�ZKLOH�ZDLWLQJ
IRU�UHVSRQVH�WR�WKHLU�DFWLRQV��WKH\�DUH�QRW�DEOH�WR�GHDO�ZLWK�GHOD\HG�UHVSRQVHV��7KXV��LW
LV� FUXFLDO� WR� WKH� VXFFHVV� RI� WKH� WUDLQLQJ� WKDW� WKH� OHDUQLQJ� HQYLURQPHQW� SURYLGHV
LPPHGLDWH� IHHGEDFN�� 7KH� SRVVLELOLW\� RI� D� FRPSXWHU� WR� JLYH� DOZD\V� LPPHGLDWH
IHHGEDFN�LV�DQ�DOUHDG\�ZHOO�NQRZQ�VWUHQJWK�RI�FRPSXWHU�DVVLVWHG�OHDUQLQJ�DV�RSSRVHG
WR�JURXS�OHDUQLQJ�

���'HVFULSWLRQ�RI�WKH�0HPRU\�*DPH

,Q� WKH� IROORZLQJ��D�VKRUW�GHVFULSWLRQ�RI� WKH�GHYHORSHG�PHPRU\�JDPH� LV�SUHVHQWHG� LQ
RUGHU�WR�LOOXVWUDWH�KRZ�WKH�PHWKRGRORJLFDO�FRQVLGHUDWLRQV�DV�GHVFULEHG�DUH�UHDOL]HG�LQ
WKH�JDPH��6R�IDU��WKHUH�DUH�WZR�PRGHV�RI�WKH�JDPH�DYDLODEOH��,Q�WKH�ILUVW�PRGH�XS�WR��
SLFWXUH�FDUGV�DUH�VKRZQ�RQ�D�FRPSXWHU�VFUHHQ�SUHVHQWLQJ�RQO\�RQH�SDLU�RI�DQLPDOV��VHH
ILJXUH�����$OO�WKH�RWKHU�SLFWXUH�FDUGV�VKRZ�GLIIHUHQW�DQLPDOV��7KLV�LV�D��GLVFULPLQDWLRQ
WDVN� JHDUHG� DW� FRQYH\LQJ� WKH� FRQFHSW� RI� ´WKH� VDPH³�� VLQFH� WKLV� LV� WKH� XQGHUO\LQJ
FRQFHSW�RI�D�PHPRU\�JDPH�

)LJXUH��

7KH� LQVWUXFWLRQV�DUH�DOO�JLYHQ�DFRXVWLFDOO\�DV� WKH�FKLOG� LQYROYHG� LV�XQDEOH� WR� UHDG�VR
IDU��+H� LV�DGGUHVVHG�YHU\�RIWHQ�E\�KLV�QDPH� LQ�RUGHU� WR�JDLQ�DWWHQWLRQ��(DFK�VWHS�RI
LQVWUXFWLRQ�RU�LQWHUYHQWLRQ�LV�IRUPXODWHG�LQ�GLIIHUHQW�ZD\V�H[SUHVVLQJ�WKH�VDPH�DVSHFW�
EHFDXVH�KH�HDVLO\� OHDUQV� WKLQJV�E\�KHDUW�SUHYHQWLQJ�KLP� IURP� UHDFWLQJ� WR� WKH� YHUEDO
LQSXW�� ,Q� FDVH� WKH� UHVSRQVH�ZDV�FRUUHFW�� D� VKRUW� VRXQG�WUDFN� LQFOXGLQJ�� IRU� H[DPSOH�
KRZ�WKLV�DQLPDO�³FDOOV³�IRU�RWKHU�JURXS�PHPEHUV�LV�SUHVHQWHG�

'XULQJ�WKH�ZKROH�SUREOHP�VROYLQJ�SURFHVV��WKH�GHYHORSHG�VRIWZDUH�HYDOXDWHV�DOO�JLYHQ
LQSXW�DQG�LQWHUYHQHV��EDVHG�RQ�DQ�DFFRUGLQJO\�GHULYHG�XVHU�PRGHO��E\�YHUEDOL]LQJ�WKH
UHTXLUHG�EHKDYLRXUDO�DQG�RU�FRJQLWLYH�DVSHFW��H�J��UHTXHVWV�RU�TXHVWLRQV�OLNH��³7DNH�D
FORVH�ORRN«Ä��EHKDYLRXUDO�DVSHFW���³&RPSDUH�DOO�DQLPDO�SLFWXUHV�RQH�E\�RQH��:KLFK
SLFWXUHV� VKRZ� WKH� VDPH� DQLPDO"³� �FRJQLWLYH� VWUDWHJ\��� ³/RRN� IRU� WZR� SLFWXUH� FDUGV�



WKDW«³��DWWHQWLRQ��UH�IRFXVVLQJ���'XH�WR�WKH�UHGXFHG�DWWHQWLRQ�VSDQ��LQVWUXFWLRQV�QHHG
WR�EH�YHU\�EULHI�DQG�DUH�UDWKHU�VXEGLYLGHG�LQWR�VHYHUDO�VWHSV�

,I� YHUEDO� LQWHUYHQWLRQ� GRHV� QRW� OHDG� WR� D� VXFFHVVIXO� UHVSRQVH�� D� FRPLF� ILJXUH� �D
PDJLFLDQ� FDOOHG� ³0LUNR³�� LV� VKRZQ� RQ� WKH� FRPSXWHU� VFUHHQ� SURPSWLQJ� WKH� FRUUHFW
UHSRQVH�E\�³VLWWLQJ�QH[W³�WR�WKH�SLFWXUH�FDUG�ORRNHG�IRU��,W�LV�SRLQWHG�RXW�WR�WKH�FKLOG�
WKDW�0LUNR�ZLOO�VKRZ�KLP�WKH�DQLPDOV��WKDW�ORRN�WKH�VDPH��,Q�FDVH�WKH�FKLOG�LV�VWLOO�QRW
DEOH�WR�ILQG�WKH�FRUUHFW�DQVZHU��WKH�VROXWLRQ�LV�SUHVHQWHG�DQG�D�QHZ�WDVN�DSSHDUV��$IWHU
D� FHUWDLQ� DPRXQW� RI� FRUUHFW� UHVSRQVHV�� D� UHZDUG� LV� LPSOHPHQWHG� E\� D� FRPLF� ILJXUH
ORRNLQJ�OLNH�D�OLWWOH�ER\�GDQFLQJ�RQ�VWDJH�DFFRUGLQJ�WR�WKH�IDYRXULWH�VRQJV�RI�WKH�FKLOG�

7KH�VHFRQG�PRGH�RI� WKH�PHPRU\�JDPH�SUHVHQWV�XS� WR���SDLUV�RI�SLFWXUH� FDUGV�ZLWK
DQLPDOV��VHH�ILJXUH�����$W�ILUVW�DOO�DQLPDOV�RQ�WKH�SLFWXUH�FDUGV�DUH�VKRZQ��$IWHU�DERXW
��VHFRQGV��DOO�SLFWXUH�FDUGV�DUH�FRYHUHG�DQG�WKH�FKLOG�LV�DVNHG�WR�UHPLQG�ZKHUH�KH�KDV
VHHQ�DQLPDOV� WKDW� ORRN� WKH� VDPH��7KH� LQWHUYHQWLRQ�DQG� UHZDUG� VWUDWHJ\�ZDV� VHOHFWHG
DFFRUGLQJ�WR�WKH�ILUVW�PRGH�RI�WKH�JDPH�

)LJXUH�

���)LUVW�UHVXOWV

7KH� FRPSXWHU�DVVLVWHG� OHDUQLQJ� HQYLURQPHQW� KDV� UHFHQWO\� EHHQ� LPSOHPHQWHG�� (DFK
VHVVLRQ�LV�UHFRUGHG�E\�PHDQV�RI�D�VKRUW�TXHVWLRQQDLUH�UDWLQJ�DFKLHYHPHQW�PRWLYDWLRQ�
GHJUHH�RI�LQGHSHQGHQF\�ZKLOH�ZRUNLQJ�DQG�WKH�OLNH��)XUWKHUPRUH��D��ORJ�ILOH�UHFRUGLQJ
DOO�FOLFNV�RQ� WKH� WRXFKVFUHHQ� LQ�DFFRUGDQFH�ZLWK� WKH� LQVWUXFWLRQDO�LQWHUYHQWLRQDO� VWHS
ZDV�LQVWDOOHG��)LUVW�HYDOXDWLRQV�RI�WKH�TXHVWLRQQDLUH�VKRZHG��WKDW�WKH�FKLOG�VKRZV�JRRG
DFKLHYHPHQW� PRWLYDWLRQ� DQG� SD\V� DWWHQWLRQ� WR� WKH� LQVWUXFWLRQV� SUHVHQWHG� E\� WKH
VRFLDOO\�VLJQLILFDQW�SHUVRQ��+H�VKRZV�YHU\�PXFK�LQWHUHVW�LQ�ZRUNLQJ�ZLWK�WKLV�SHUVRQ
YLD�WKH�FRPSXWHU��VWD\V�RQ�WDVN�DQG�UHDFWV�WR�LQLWLDWHG�LQWHUYHQWLRQV��)XUWKHUPRUH��KH
HQMR\V� OLVWHQLQJ� WR� WKH� DQLPDO� VRXQGV� DQG� ZDWFKLQJ� WKH� FRPLF� ILJXUH� ZKLOH� KLV
IDYRXULWH� VRQJV� DUH� SOD\HG�� 7KH� WRXFKVFUHHQ� DV� LQSXW� GHYLFH� KDV� SURYHQ� WR� EH
DSSURSULDWH��$IWHU�VRPH�WUDLQLQJ�VHVVLRQV��WKH�FKLOG�FRQFHUQHG�ZDV�DEOH�WR�RSHUDWH�WKH
FRPSXWHU�LQGHSHQGHQWO\�

7KXV��WKH�ILUVW�VWHS�LV� WDNHQ�DV�WKH�FKLOG�FRQFHUQHG�KDV�JDLQHG�DFFHVV�WR�D�FRPSXWHU�
DVVLVWHG�OHDUQLQJ�HQYLURQPHQW�ZKLFK�DSSHDUHG�WR�EH�LPSRVVLEOH�VR�IDU��7KLV�LV�DOUHDG\



D� VXFFHVV�� +RZHYHU�� DOO� WKH� REVHUYHG� HIIHFWV� PLJKW� EH� GXH� WR� QRYHOW\�� ,Q� RUGHU� WR
HYDOXDWH� WKRURXJKO\� WKH� PHWKRGRORJLFDO� FRQFHSWV� OHDGLQJ� WR� WKH� LQGLYLGXDOLVHG
DGDSWDWLRQV� RQ� WKH� VHPDQWLF� OHYHO� RI� WKH� GHYHORSHG� V\VWHP� DV� GHVFULEHG�� D�ZRUNLQJ
SHULRG�RI�DW�OHDVW�WKUHH�PRQWKV�LV�UHJDUGHG�DV�QHFHVVDU\��$IWHU�WKDW�SHULRG�RI�WLPH��GDWD
ZLOO�DOVR�EH�DYDLODEOH�DOORZLQJ�IRU�DQ�HYDOXDWLRQ�RI�WKH�OHDUQLQJ�SURFHVV�ZKLOH�ZRUNLQJ
ZLWK�WKH�OHDUQLQJ�HQYLURQPHQW�

6LQFH� WKH� SUHVHQWHG� LQYHVWLJDWLRQ� LV� FRQGXFWHG� DV� D� FDVH� VWXG\�� UHVXOWV� DUH� QRW� WR
JHQHUDOL]H�� +RZHYHU�� WKH� LQYHVWLJDWLRQ� ZLOO� JLYH� HYLGHQFH� DERXW� DQ� LQQRYDWLYH
DSSURDFK� RI� GHVLJQLQJ� OHDUQLQJ� VRIWZDUH� IRU� FKLOGUHQ� ZLWK� VSHFLDO� QHHGV� XQDEOH� WR
EHQHILW� IURP� VWDQGDUG� HGXFDWLRQDO� VRIWZDUH�� 7KH� DSSURDFK� XVHV� QHZ� PXOWLPHGLD
WHFKQRORJ\� IRU� LPSOHPHQWLQJ� D� VRFLDOO\� VLJQLILFDQW� SHUVRQ� IDFLOLWDWLQJ� WKH� OHDUQLQJ
SURFHVV��6LQFH�WKLV�SHUVRQ�ZLOO�EH�LQGLYLGXDOO\�FKDQJLQJ��DOO�FRPPHQWV�VSRNHQ�E\�WKLV
SHUVRQ� FDQ� HDVLO\� EH� H[FKDQJHG� E\� DQRWKHU� VSHDNHU�� 7KH� DSSURDFK� RI� LQLWLDWLQJ
PHWDFRJQWLYH�SURFHVVHV�QHFHVVDU\�IRU�VROYLQJ�WKH�JLYHQ�WDVNV�FDQ�WKHUHIRUH�HDVLO\�EH
LPSOHPHQWHG�LQ�GLIIHUHQW�VHWWLQJV�
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