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3DVW��SUHVHQW��IXWXUH�WLPH�SHUVSHFWLYHV�DQG�PDODGDSWLYH�
FRJQLWLYH�VFKHPDV��DVVRFLDWLRQV�ZLWK�VWXGHQW�HQJDJHPHQW�
DQG�DWWULWLRQ�UDWHV�LQ�DQ�RQOLQH�XQLW�RI�VWXG\�
�
%HQ�%XOORFN� � ��
)DFXOW\�RI�/LIH�DQG�6RFLDO�6FLHQFHV��
6ZLQEXUQH�8QLYHUVLW\�RI�7HFKQRORJ\�
6WHSKHQ�7KHLOHU� � ��
)DFXOW\�RI�/LIH�DQG�6RFLDO�6FLHQFHV��
6ZLQEXUQH�8QLYHUVLW\�RI�7HFKQRORJ\��
�
�

7KH�DLP�RI�WKH�FXUUHQW�VWXG\�ZDV�WR�LQYHVWLJDWH�WLPH�SHUVSHFWLYHV�DQG�PDODGDSWLYH�FRJQLWLYH�
VFKHPDV�DV�SUHGLFWRUV�RI�VWXGHQWV¶�DFDGHPLF�HQJDJHPHQW�DQG�XQLW�ZLWKGUDZDO��7ZR�KXQGUHG�DQG�
VL[WHHQ�VWXGHQWV�VWXG\LQJ�DQ�RQOLQH�LQWURGXFWRU\�XQLW�LQ�SV\FKRORJ\�FRPSOHWHG�DQ�RQOLQH�
TXHVWLRQQDLUH�DW�WKH�VWDUW�RI�WKH�XQLW��7KHLU�HQUROPHQW�VWDWXV�ZDV�FKHFNHG�DW�WKH�HQG�RI�WKH�XQLW��
7KH�VWURQJHVW�SUHGLFWRUV�RI�XQLW�ZLWKGUDZDO�ZHUH�FRJQLWLYH�VFKHPDV�DQG�WLPH�SHUVSHFWLYHV�
DVVRFLDWHG�ZLWK�IDLOXUH�DQG�KHGRQLVP��7KH�VWURQJHVW�SUHGLFWRUV�RI�DFDGHPLF�HQJDJHPHQW�ZHUH�
FRJQLWLYH�VFKHPDV�DQG�WLPH�SHUVSHFWLYHV�DVVRFLDWHG�ZLWK�VHOI�FRQWURO�DQG�D�IRFXV�RQ�IXWXUH�
RXWFRPHV��%DVHG�RQ�WKHVH�ILQGLQJV��SV\FKRORJLFDO�DQG�SHGDJRJLFDO�LQWHUYHQWLRQV�DLPHG�DW�
LQFUHDVLQJ�VWXGHQW�HQJDJHPHQW�DQG�UHGXFLQJ�VWXGHQW�DWWULWLRQ�LQ�RQOLQH�XQLWV�RI�VWXG\�DUH�
VXJJHVWHG��
�
.H\ZRUGV��WLPH�SHUVSHFWLYH��FRJQLWLYH�VFKHPDV��DFDGHPLF�HQJDJHPHQW��DWWULWLRQ��RQOLQH�VWXG\�
�

�
2QOLQH�XQLWV�RI�VWXG\�SURYLGH�QXPHURXV�EHQHILWV�WR�VWXGHQWV��IURP�ERWK�SHGDJRJLFDO�DQG�HFRQRPLFDO�
SHUVSHFWLYHV��H�J���7DWOL���������+RZHYHU��WKHUH�DUH�DOVR�OLPLWDWLRQV�LQKHUHQW�WR�WKHVH�PRGHV�RI�VWXG\��DQG�WKLV�
PD\�EH�ZK\�DWWULWLRQ�UDWHV�DUH�UHODWLYHO\�KLJK��$WWULWLRQ�UDWHV�IRU�VWXGHQWV�LQ�RQOLQH�XQLWV�RI�VWXG\�YDU\��EXW�DUH�
FRQVLVWHQWO\�KLJKHU�WKDQ�WKRVH�UHSRUWHG�IRU�XQLWV�UXQ�RQ�FDPSXV��H�J���3DWWHUVRQ�	�0F)DGGHQ���������7KH�
LGHQWLILFDWLRQ�RI�IDFWRUV�WKDW�SRWHQWLDOO\�LQIOXHQFH�DFDGHPLF�HQJDJHPHQW�ZRXOG�EH�VLJQLILFDQW�VWHS�IRUZDUG�LQ�
PLQLPLVLQJ�VWXGHQW�DWWULWLRQ�LQ�RQOLQH�XQLWV�RI�VWXG\��
�
7KH�OHDUQLQJ�H[SHULHQFH�PD\�EH�GLIIHUHQW�LQ�DQ�RQOLQH�VWXG\�HQYLURQPHQW��DQG�³PD\�UHGXFH�UDWKHU�WKDQ�HQKDQFH�
WKH�TXDOLW\�RI�OHDUQLQJ´��5DPVGHQ��������S��������%DVLF�SULQFLSOHV�RI�OHDUQLQJ�DQG�SUHGLFWRUV�RI�TXDOLW\�OHDUQLQJ�
LQWHUDFWLRQ��H�J���QRQYHUEDO�FRPPXQLFDWLRQ��:KLWH��������DUH�DOVR�SRWHQWLDOO\�FRPSURPLVHG�LQ�RQOLQH�VWXG\��$W�
WKH�WHUWLDU\�HGXFDWLRQ�OHYHO��VWXGHQW�PRWLYDWLRQ�DQG�HQJDJHPHQW�PD\�EH�FXHG�E\�H\H�FRQWDFW�DQG�RWKHU�QRQYHUEDO�
JHVWXUHV�E\�WKH�WHDFKHU��=HNL���������7KHVH�FXHV�DUH�FRPSURPLVHG�LQ�DQ�RQOLQH�HQYLURQPHQW�DQG�WKHUHIRUH�PD\�
DGYHUVHO\�DIIHFW�VWXGHQW�SHUIRUPDQFH��
�
$V�ZHOO�DV�WKH�LQKHUHQW�OLPLWDWLRQV�LQ�RQOLQH�PRGHV�RI�VWXG\��WKHUH�DUH�VWXGHQW�UHODWHG�IDFWRUV�WKDW�PD\�DIIHFW�
DSSURSULDWH�HQJDJHPHQW�ZLWK�WKH�OHDUQLQJ�SURFHVV��+DUULQJWRQ�DQG�/RIIUHGR���������IRU�H[DPSOH��LQYHVWLJDWHG�
SHUVRQDOLW\�DQG�OHDUQLQJ�PRGDOLW\�SUHIHUHQFHV��IDFH�WR�IDFH�RU�RQOLQH��LQ�����XQLYHUVLW\�VWXGHQWV��,QWURYHUWHG�
SDUWLFLSDQWV�UHSRUWHG�SUHIHUULQJ�RQOLQH�LQVWUXFWLRQ��ZKHUHDV�H[WURYHUWHG�SDUWLFLSDQWV�UHSRUWHG�SUHIHUULQJ�IDFH�WR�
IDFH�LQVWUXFWLRQ��7KHUH�DSSHDU�WKHUHIRUH��WR�EH�LPSRUWDQW�LQGLYLGXDO�GLIIHUHQFHV�LQ�SUHIHUUHG�PHWKRGV�RI�OHDUQLQJ��
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�
&RJQLWLYH�VW\OH�LV�DQRWKHU�SURPLQHQW�LQGLYLGXDO�GLIIHUHQFH�IDFWRU�WKDW�KDV�EHHQ�VKRZQ�WR�LQIOXHQFH�OHDUQLQJ�
HQJDJHPHQW�LQ�DQ�RQOLQH�VWXG\�HQYLURQPHQW��&RJQLWLYH�VW\OH�LV�GHILQHG�DV�DQ�LQGLYLGXDO¶V�FRQVLVWHQW�DSSURDFK�WR�
RUJDQLVLQJ�DQG�SURFHVVLQJ�LQIRUPDWLRQ��5LGLQJ�	�5D\QHU���������,QIRUPDWLRQ�LV�LQWHUSUHWHG�WKURXJK�OHDUQLQJ�
KHXULVWLFV�GHYHORSHG�E\�LQGLYLGXDOV�RYHU�WLPH��.QRZQ�DV�ILHOG�LQGHSHQGHQFH�DQG�ILHOG�GHSHQGHQFH��:LWNLQ�	�
*RRGHQRXJK���������WKH�IRUPHU�FRJQLWLYH�VW\OH�UHIHUV�WR�DQ�LQGLYLGXDOLVWLF�DQG�LQWHUQDOO\�GLUHFWHG�DSSURDFK�WR�
OHDUQLQJ��ZKLOH�WKH�ODWWHU�FRJQLWLYH�VW\OH�UHIHUV�WR�D�FROODERUDWLYH�DSSURDFK�WR�OHDUQLQJ�WKDW�IDYRXUV�H[WHUQDO�
VWLPXODWLRQ�DQG�PRWLYDWLRQ��)LHOG�GHSHQGHQW�OHDUQHUV�KDYH�EHHQ�VKRZQ�WR�H[SHULHQFH�JUHDWHU�OHDUQLQJ�GLIILFXOWLHV�
WKDQ�ILHOG�LQGHSHQGHQW�OHDUQHUV�LQ�RQOLQH�OHDUQLQJ�HQYLURQPHQWV��VHH�$ORP\DQ���������
�
$Q�LPSRUWDQW�IDFWRU�ZKHQ�ORRNLQJ�DW�FRJQLWLYH�VW\OHV�LV�WKH�GHYHORSPHQW�RI�FRUH�EHOLHIV��HVSHFLDOO\�ZKHQ�UHODWHG�
WR�WKH�SHUFHSWLRQV�RI�VHOI�DQG��LQ�WKH�FRQWH[W�RI�WKLV�SDSHU��WKH�HIIHFWV�RI�FRUH�EHOLHIV�RQ�OHDUQLQJ��7KH�PRGHO�RI�
FRJQLWLYH�VFKHPD�GHYHORSHG�E\�<RXQJ��������DGKHUHV�WR�WKH�VDPH�FRJQLWLYH�SV\FKRORJ\�SULQFLSOHV�PHQWLRQHG�
DERYH��LQ�WKDW�SUHVHQW�H[SHULHQFH�LV�LQWHUSUHWHG�WKURXJK�KHXULVWLFV�GHYHORSHG�E\�LQGLYLGXDOV�RYHU�WLPH��<RXQJ�
SURSRVHV�WKDW�PDODGDSWLYH�VFKHPDV�VXFK�DV�GHIHFWLYHQHVV��LQFRPSHWHQFH��HQWLWOHPHQW��VXEMXJDWLRQ��DQG�
HPRWLRQDO�LQKLELWLRQ�DUH�LPSOLFDWHG�LQ�SV\FKRORJLFDO�GLVWUHVV��<RXQJ�DQG�FROOHDJXHV��H�J���<RXQJ��.ORVNR��	�
:HLVKDDU��������KDYH�IRXQG�WKDW�WKH�IDPLO\�HQYLURQPHQW�KDV�D�IXQGDPHQWDO�LQIOXHQFH�RQ�WKH�GHYHORSPHQW�RI�
FRUH�EHOLHI�RU�VFKHPDV��+RZHYHU��LQ�FRQWUDVW�WR�%HFN��������DQG�LQ�DFFRUGDQFH�ZLWK�GHYHORSPHQWDO�WKHRULVWV��
WKH\�IRFXV�RQ�WKH�UROH�RI�SDUHQWV��VLEOLQJV��DQG�SHHUV�LQ�UHODWLRQ�WR�WKH�GHYHORSPHQW�DQG�PDLQWHQDQFH�RI�
SDUWLFXODUO\�GHELOLWDWLQJ�PDODGDSWLYH�VFKHPDV�WKDW�FRQWLQXH�WR�DIIHFW�WKH�FKLOG¶V�YLHZ�RI�VHOI��VXFK�DV�FRPSHWHQFH�
DQG�GHIHFWLYHQHVV�WKURXJKRXW�WKH�OLIH�VSDQ��
�
:KLOH�WKH�IRFXV�RI�<RXQJ�HW�DO�¶V��������ZRUN�ZDV�SUHGRPLQDQWO\�FOLQLFDO��LW�KDV�EHHQ�GHPRQVWUDWHG�WKDW�
VFKHPDV�DOVR�IXQFWLRQ�LQ�QRQ�FOLQLFDO�SRSXODWLRQV��%DUDQRII��2HL��&KR��DQG�.ZRQ��������IRU�H[DPSOH��VKRZHG�
WKDW�GHSUHVVLYH�V\PSWRPV�LQ�DQ�$XVWUDOLDQ�XQLYHUVLW\�VWXGHQW�VDPSOH�FRXOG�EH�SUHGLFWHG�E\�WKH�HDUO\�
PDODGDSWLYH�VFKHPDV�RI�LQVXIILFLHQW�VHOI�FRQWURO�DQG�IDLOXUH��$V�ZHOO�DV�WKH�SUHGLFWLYH�XWLOLW\�RI�PDODGDSWLYH�
VFKHPDV�IRU�LQIHUULQJ�GHSUHVVLYH�V\PSWRPV��LW�LV�FRQFHLYDEOH�WKDW�D�VWXGHQW¶V�FRJQLWLYH�ELDVHV�PD\�DOVR�DIIHFW�
WKH�OHDUQLQJ�H[SHULHQFH��8QSXEOLVKHG�GDWD�IURP�D�VWXG\�E\�&KLYHOO��������LQGLFDWHG�WKDW��RQ�DYHUDJH��VWXGHQWV�
UHSRUW�DQ�RYHUDOO�KLJKHU�OHYHO�RI�PDODGDSWLYH�VFKHPDV�FRPSDUHG�WR�FRPPXQLW\�UHVSRQGHQWV��:KLOH�WKHUH�LV�OLWWOH�
GDWD�WR�VXJJHVW�WKDW�WKH�SUHVHQFH�RI�PDODGDSWLYH�VFKHPDV�QHFHVVDULO\�OHDG�WR�SRRUHU�DFDGHPLF�RXWFRPHV��WKHUH�
DUH�VHYHUDO�LQGLYLGXDO�VFKHPD�WKDW�ZRXOG�DSSHDU�WR�QHJDWLYHO\�UHODWH�WR�DFDGHPLF�HQJDJHPHQW��)RU�H[DPSOH��
VFKHPDV�FRQFHUQLQJ�IDLOXUH��XQUHOHQWLQJ�VWDQGDUGV��HQWLWOHPHQW��DQG�LQVXIILFLHQW�VHOI�FRQWURO�ZRXOG�DSSHDU�WR�
UHIOHFW�D�FRJQLWLYH�VHW�LQ�ZKLFK�JRDO�GLUHFWHG�HIIRUW��VHOI�HIILFDF\��DQG�GLOLJHQFH��WUDLWV�WKDW�DUH�LPSRUWDQW�IRU�
DFDGHPLF�VXFFHVV��H�J���.RPDUUDMX�	�1DGOHU���������DUH�XQFKDUDFWHULVWLF��,W�LV�OLNHO\�WKDW�WKH�SUHVHQFH�RI�VXFK�
PDODGDSWLYH�VFKHPDV�H[WHQG�WR��ODFN�RI��VXFFHVV�LQ�RQOLQH�VWXG\��
�
$�QHZ�DQG�HPHUJLQJ�DUHD�RI�VWXG\�FRQFHUQV�VWXGHQWV¶�FKDUDFWHULVWLF�WLPH�RULHQWDWLRQ��=LPEDUGR�DQG�%R\G��������
SURSRVHG�D�PRGHO�RI�SV\FKRORJLFDO�WLPH�RULHQWDWLRQ�LQ�ZKLFK�FRJQLWLYH�SURFHVVHV�GLUHFW�WKH�HYDOXDWLRQ�RI�
VXEMHFWLYH�H[SHULHQFH�LQWR�D�PXOWLGLPHQVLRQDO�IUDPHZRUN�RI�WLPH�SHUVSHFWLYHV��8QGHU�WKLV�PRGHO��LQGLYLGXDOV�
DUH�FRQVLGHUHG�WR�RFFXS\�VSDFH�DORQJ�VHYHUDO�GLPHQVLRQV�UHODWLQJ�WR�SDVW��SUHVHQW��RU�IXWXUH�SHUVSHFWLYHV��(DFK�
GLPHQVLRQ�DOVR�LQFRUSRUDWHV�DQ�HOHPHQW�RI�YDOHQFH��ZLWK�WKH�µSDVW¶�SHUVSHFWLYH�IRU�H[DPSOH��KDYLQJ�ERWK�SRVLWLYH�
DQG�QHJDWLYH�GLPHQVLRQV��DQG�WKH�µSUHVHQW¶�SHUVSHFWLYH�KDYLQJ�KHGRQLVWLF�DQG�IDWDOLVWLF�GLPHQVLRQV��$�VWXGHQW¶V�
FKDUDFWHULVWLF�WLPH�RULHQWDWLRQ�PD\�KDYH�DQ�LPSDFW�RQ�KRZ�PXFK�WKH\�YDOXH�WKH�OHDUQLQJ�H[SHULHQFH��7KH�DELOLW\�
WR�GHOD\�JUDWLILFDWLRQ��D�KDOOPDUN�RI�WKH�IXWXUH�WLPH�SHUVSHFWLYH��LV�FORVHO\�DVVRFLDWHG�ZLWK�DFDGHPLF�VXFFHVV�LQ�
WUDGLWLRQDO�HGXFDWLRQDO�VHWWLQJV��6KRGD��0LVFKHO��	�3HDNH���������+RUVWPDQVKRI�DQG�=LPLWDW��������VKRZHG�WKDW�
D�IXWXUH�WLPH�SHUVSHFWLYH�SUHGLFWHG�JUHDWHU�VWXGHQW�HQJDJHPHQW��XVLQJ�PHDVXUHV�RI�DFDGHPLF�FRQVFLHQWLRXVQHVV�
DQG�HQGHDYRXU��LQ�D�ILUVW�\HDU�XQGHUJUDGXDWH�XQLW�DW�DQ�$XVWUDOLDQ�XQLYHUVLW\��:KLOH�WKHUH�DUH�QR�SXEOLVKHG�
VWXGLHV�GLIIHUHQWLDWLQJ�WLPH�SHUVSHFWLYHV�EHWZHHQ�RQ�FDPSXV�DQG�RQOLQH�VWXGHQWV��LW�LV�DVVXPHG�WKDW�VLPLODU�
UHODWLRQVKLSV�EHWZHHQ�WKH�IXWXUH�WLPH�SHUVSHFWLYH�DQG�DFDGHPLF�HQJDJHPHQW�H[LVW�LQ�RQOLQH�XQLWV�RI�VWXG\��
�
7KH�RYHUDUFKLQJ�DLP�RI�WKLV�SURMHFW�ZDV�WR�LQYHVWLJDWH�VHYHUDO�VWXGHQW�IDFWRUV��WLPH�SHUVSHFWLYH��FRJQLWLYH�
VFKHPDV��DV�SUHGLFWRUV�RI�DFDGHPLF�HQJDJHPHQW�DQG�VWXGHQW�DWWULWLRQ�LQ�DQ�RQOLQH�XQLW�RI�VWXG\��,W�ZDV�
K\SRWKHVLVHG�WKDW��FRQVLVWHQW�ZLWK�.RPDUUDMX�DQG�1DGOHU���������KLJKHU�OHYHOV�RI�PDODGDSWLYH�FRJQLWLYH�VFKHPDV�
ZRXOG�EH�DVVRFLDWHG�ZLWK�D�SRRUHU�DFDGHPLF�RXWFRPH��,W�ZDV�DOVR�K\SRWKHVLVHG�WKDW��FRQVLVWHQW�ZLWK�WKH�GHOD\HG�
JUDWLILFDWLRQ�PRGHO�RI�6KRGD�HW�DO����������D�SUHIHUHQFH�IRU�WKH�IXWXUH�WLPH�SHUVSHFWLYH�ZRXOG�EH�DVVRFLDWHG�ZLWK�
D�EHWWHU�DFDGHPLF�RXWFRPH��)LQDOO\��LW�ZDV�K\SRWKHVLVHG�WKDW�ORZHU�OHYHOV�RI�PDODGDSWLYH�VFKHPDV�DQG�D�IXWXUH�
WLPH�SHUVSHFWLYH�ZRXOG�EH�DVVRFLDWHG�ZLWK�JUHDWHU�DFDGHPLF�HQJDJHPHQW��
�
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�
0HWKRG�
�
3DUWLFLSDQWV�
�
$�WRWDO�RI�����VWXGHQWV�ZHUH�HQUROOHG�LQ�DQ�RQOLQH�,QWURGXFWLRQ�WR�3V\FKRORJ\�XQLW�DW�:HHN���RI�WKH�VWXG\�SHULRG��
7ZR�KXQGUHG�DQG�WZHQW\�RQH�VWXGHQWV���������FRPSOHWHG�WKH�XQLW�DQG�������������IDLOHG�WR�FRPSOHWH�WKH�XQLW�
�L�H���ZLWKGUHZ�EHIRUH�WKH�H[DP���
�
7ZR�KXQGUHG�DQG�VL[WHHQ�VWXGHQWV��������RI�WKH�WRWDO�VDPSOH��FRPSOHWHG�WKH�TXHVWLRQQDLUH��2I�WKHVH������
��������HYHQWXDOO\�FRPSOHWHG�WKH�XQLW�DQG������������GLG�QRW�FRPSOHWH�WKH�XQLW���7KH�DYHUDJH�DJH�RI�DOO�
VWXGHQWV�ZKR�FRPSOHWHG�WKH�TXHVWLRQQDLUH�ZDV�������\HDUV��6'� ��������UDQJH���������7KHUH�ZDV�D�VOLJKW�
GLIIHUHQFH�LQ�DJH�EHWZHHQ�WKRVH�ZKR�FRPSOHWHG�WKH�XQLW��0� ��������6'� ��������DQG�WKRVH�ZKR�GLGQ¶W�FRPSOHWH�
WKH�XQLW��0� ��������6'� ���������7KH�QXPEHU�RI�IHPDOH�VWXGHQWV�ZKR�SDUWLFLSDWHG�LQ�WKH�TXHVWLRQQDLUH��Q� ������
�������IDU�RXWZHLJKHG�WKH�QXPEHU�RI�PDOH�VWXGHQWV�SDUWLFLSDWLQJ��Q� �������������7KHUH�ZDV�QR�VLJQLILFDQW�
DVVRFLDWLRQ�EHWZHHQ�VH[�DQG�XQLW�FRPSOHWLRQ��Ȥ�����Q� ������ �������S� ������
�
0HDVXUHV�
�
=LPEDUGR�7LPH�3HUVSHFWLYH�,QYHQWRU\��=73,��=LPEDUGR�	�%R\G��������
7KH�=73,�PHDVXUHV�WUDLWV�RI�VXEMHFWLYH�WLPH�H[SHULHQFH��DQG�LQFOXGHV�GLPHQVLRQV�RI�3DVW�3RVLWLYH��H�J���³,W�JLYHV�
PH�SOHDVXUH�WR�WKLQN�DERXW�P\�SDVW´���3DVW�1HJDWLYH��H�J���³,¶YH�PDGH�PLVWDNHV�LQ�WKH�SDVW�WKDW�,�ZLVK�,�FRXOG�
XQGR´���3UHVHQW�+HGRQLVWLF��H�J���³,�WU\�WR�OLYH�P\�OLIH�DV�IXOO\�DV�SRVVLEOH��RQH�GD\�DW�D�WLPH´���3UHVHQW�)DWDOLVWLF�
�H�J���³0\�OLIH�SDWK�LV�FRQWUROOHG�E\�IRUFHV�,�FDQQRW�LQIOXHQFH´���DQG�)XWXUH��H�J���³,�FRPSOHWH�SURMHFWV�RQ�WLPH�E\�
PDNLQJ�VWHDG\�SURJUHVV´���7KH�RYHUDOO�VFDOH�FRQWDLQV����LWHPV��HDFK�UDWHG�RQ�D���SRLQW�VFDOH�UDQJLQJ�IURP�³YHU\�
XQWUXH´�WR�³YHU\�WUXH´��+LJKHU�VFRUHV�LQGLFDWH�JUHDWHU�OHYHOV�RI�HDFK�WUDLW��3V\FKRPHWULF�WHVWLQJ�KDV�VKRZQ�WKDW�
WKH�=73,�GHPRQVWUDWHV�DFFHSWDEOH�UHOLDELOLW\�DQG�YDOLGLW\��=LPEDUGR�	�%R\G���������
�
<RXQJ�6FKHPD�4XHVWLRQQDLUH�±�6KRUW�)RUP��<64�6��<RXQJ��������
7KH�<64�6�PHDVXUHV����HDUO\�PDODGDSWLYH�FRJQLWLYH�VFKHPDV�DFURVV����LWHPV��(DFK�LWHP�LV�PHDVXUHG�RQ�D���
SRLQW�VFDOH�UDQJLQJ�IURP�³FRPSOHWHO\�XQWUXH�RI�PH´�WR�³GHVFULEHV�PH�SHUIHFWO\´��7KH�FXUUHQW�VWXG\�XVHG�RQO\�
WKRVH�VXEVFDOHV�WKDW�FDQ�EH�WKHRUHWLFDOO\�OLQNHG�WR�DFDGHPLF�HQJDJHPHQW�DQG�RU�VWXGHQW�DWWULWLRQ��L�H���)DLOXUH��
8QUHOHQWLQJ�6WDQGDUGV��(QWLWOHPHQW��DQG�,QVXIILFLHQW�6HOI�FRQWURO���6DPSOH�LWHPV�IURP�WKHVH�VXEVFDOHV�LQFOXGH�
³,¶P�QRW�DV�WDOHQWHG�DV�PRVW�SHRSOH�DUH�DW�WKHLU�ZRUN´��)DLOXUH���³,�FDQ¶W�OHW�P\VHOI�RII�WKH�KRRN�HDVLO\�RU�PDNH�
H[FXVHV�IRU�P\�PLVWDNHV´��8QUHOHQWLQJ�6WDQGDUGV���³,�IHHO�WKDW�ZKDW�,�KDYH�WR�RIIHU�LV�RI�JUHDWHU�YDOXH�WKDQ�WKH�
FRQWULEXWLRQV�RI�RWKHUV´��(QWLWOHPHQW���DQG�³,�KDYH�D�YHU\�GLIILFXOW�WLPH�VDFULILFLQJ�LPPHGLDWH�JUDWLILFDWLRQ�WR�
DFKLHYH�D�ORQJ�UDQJH�JRDO´��,QVXIILFLHQW�6HOI�FRQWURO���7KH�<64�6�KDV�GHPRQVWUDWHG�JRRG�WR�H[FHOOHQW�
UHOLDELOLW\��DQG�DFFHSWDEOH�YDOLGLW\��2HL�	�%DUDQRII��������:DOOHU��0H\HU��	�2KDQLDQ���������
�
:RUN�(QJDJHPHQW�6FDOH�±�6WXGHQW��:(6�6��6FKDXIHOL��6DODQRYD��*RQ]DOH]�5RPD��	�%DNNHU��������
7KH�:(6�6�PHDVXUHV�VWXGHQW�HQJDJHPHQW�RQ�D����LWHP�VFDOH�DFURVV�WKUHH�VXEVFDOHV�±�9LJRXU��H�J���³:KHQ�,�JHW�
XS�LQ�WKH�PRUQLQJ�,�IHHO�OLNH�VWXG\LQJ´���'HGLFDWLRQ��H�J���,�DP�HQWKXVLDVWLF�DERXW�P\�VWXGLHV´���DQG�$EVRUSWLRQ�
�H�J���³7LPH�IOLHV�ZKHQ�,�DP�VWXG\LQJ´���7KH�RULJLQDO�YHUVLRQ�KDV�EHHQ�DGDSWHG�VOLJKWO\�IRU�WKH�FXUUHQW�VWXG\�VR�
WKDW�LW�PDNHV�VHQVH�WR�DQ�RQOLQH�VWXGHQW�FRKRUW��,WHPV�DUH�VFRUHG�RQ�D���SRLQW�IUHTXHQF\�UDWLQJ�VFDOH�UDQJLQJ�
IURP����µQHYHU¶��WR����µDOZD\V¶���7KH�:(6�6�KDV�DOVR�GHPRQVWUDWHG�DFFHSWDEOH�SV\FKRPHWULF�SURSHUWLHV�
�6FKDXIHOL�HW�DO����������
�
3URFHGXUH�
�
6WXGHQWV�LQ�:HHN���RI�WKH�6WXG\�3HULRG�ZHUH�LQYLWHG�WR�FRPSOHWH�WKH�TXHVWLRQQDLUH�YLD�WKH�2SLQLR�SRUWDO��DW�D�
WLPH�DQG�ORFDWLRQ�WKDW�ZDV�FRQYHQLHQW�WR�WKHP��7KH�OLQN�WR�WKH�VXUYH\�ZDV�PDGH�DYDLODEOH�RQ�WKH�XQLW�
%ODFNERDUG�VLWH��6WXGHQWV�FRXOG�DOVR�YROXQWHHU�WR�WDNH�SDUW�LQ�WKH�VHFRQG�SKDVH�RI�WKH�VWXG\�LQ�ZKLFK�DWWULWLRQ�
UDWHV�ZHUH�PHDVXUHG��7KH�DWWULWLRQ�UDWH�IRU�WKH�ZKROH�VDPSOH�ZDV�GHWHUPLQHG�E\�KRZ�PDQ\�VWXGHQWV�FKRVH�WR�
ZLWKGUDZ�IURP�WKH�XQLW�EHIRUH�WKH�ILQDO�H[DP��
�

������������������������������������������������������
6 1RWH�WKDW�VHYHQ�VWXGHQWV�GHIHUUHG�WKH�H[DP�DQG�ZHUH�QRW�DOORFDWHG�WR�HLWKHU�WKH�FRPSOHWHUV�RU�WKH�QRQ�FRPSOHWHUV�JURXS� 
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�
5HVXOWV�
�
'DWD�ZHUH�VFUHHQHG�IRU�ERWK�XQLYDULDWH�DQG�PXOWLYDULDWH�RXWOLHUV�DQG�GHOHWHG�RQ�D�FDVH�E\�FDVH�EDVLV��
'LVWULEXWLRQDO�DVVXPSWLRQV�ZHUH�DOVR�DVVHVVHG�DQG�ZKLOH�WKHUH�ZDV�VRPH�GHYLDWLRQ�IURP�QRUPDOLW\��UDZ�VFRUHV�
ZHUH�XVHG�LQ�WKH�PDMRULW\�RI�DQDO\VHV�LQ�RUGHU�WR�DLG�LQWHUSUHWDWLRQ�RI�UHODWLRQVKLSV�EHWZHHQ�SUHGLFWRUV�DQG�
RXWFRPHV��'HVFULSWLYH�VWDWLVWLFV�IRU�SUHGLFWRU�DQG�RXWFRPH�YDULDEOHV�DUH�SUHVHQWHG�LQ�7DEOH����,W�FDQ�EH�VHHQ�WKDW�
DOO�VFDOHV�GHPRQVWUDWHG�JRRG�WR�H[FHOOHQW�LQWHUQDO�FRQVLVWHQF\��
�

7DEOH����0HDQV��6WDQGDUG�'HYLDWLRQV��DQG�&URQEDFK¶V�$OSKD�IRU�WKH�<64�6��=73,��DQG�:(6�6�
�

9DULDEOH� 6FDOH� 0HDQ� 6WDQGDUG�
'HYLDWLRQ�

&URQEDFK¶V�
DOSKD�

&RJQLWLYH�
6FKHPD�

)DLOXUH� ������ ����� ����
8QUHOHQWLQJ�6WDQGDUGV� ������ ����� ����
,QVXIILFLHQW�6HOI�FRQWURO� ������ ����� ����
(QWLWOHPHQW� ������ ����� ����

7LPH�
3HUVSHFWLYH�

3DVW�1HJDWLYH� ����� ����� ����
3DVW�3RVLWLYH� ����� ����� ����
3UHVHQW�+HGRQLVWLF� ����� ����� ����
3UHVHQW�)DWDOLVWLF� ����� ����� ����
)XWXUH� ����� ����� ����

$FDGHPLF�
(QJDJHPHQW�

9LJRXU� ������ ����� ����
'HGLFDWLRQ� ������ ����� ����
$EVRUSWLRQ� ������ ����� ����

�
7DEOH���SUHVHQWV�WKH�FRUUHODWLRQV�EHWZHHQ�WKH�SUHGLFWRU�YDULDEOHV��=73,�DQG�<64�6�VXEVFDOHV��DQG�WKH�RXWFRPH�
YDULDEOHV��:(6�6�VXEVFDOHV���&RUUHODWLRQV�LQ�7DEOH���DUH�ODUJHO\�FRQVLVWHQW�ZLWK�H[SHFWDWLRQV�EDVHG�RQ�WKHRU\�
DQG�VFDOH�FRQWHQW��)XWXUH�WLPH�SHUVSHFWLYH�FRUUHODWHG�SRVLWLYHO\�ZLWK�WKH�$FDGHPLF�(QJDJHPHQW�VFDOHV�RI�
9LJRXU��'HGLFDWLRQ��DQG�$EVRUSWLRQ��DQG�QHJDWLYHO\�ZLWK�WKH�<64�6�VFDOH�RI�,QVXIILFLHQW�VHOI�FRQWURO��
,QVXIILFLHQW�VHOI�FRQWURO�DOVR�FRUUHODWHG�QHJDWLYHO\�ZLWK�WKH�$FDGHPLF�(QJDJHPHQW�VFDOHV�RI�9LJRXU��'HGLFDWLRQ��
DQG�$EVRUSWLRQ��&RQVLVWHQW�SDWWHUQV�RI�DVVRFLDWLRQV�ZLWK�WKH�$FDGHPLF�(QJDJHPHQW�VFDOHV�ZHUH�QRW�REVHUYHG�
IRU�RWKHU�YDULDEOHV��DOWKRXJK�9LJRXU�FRUUHODWHG�QHJDWLYHO\�ZLWK�WKH�&RJQLWLYH�6FKHPD�VFDOH�RI�)DLOXUH��
�

7DEOH����&RUUHODWLRQ�&RHIILFLHQWV�%HWZHHQ�6FDOHV�RI�WKH�=73,��<64�6��DQG�:(6�6�
�
� =73,� <64�6� :(6�6�

� ��
31�

��
33�

��
3+�

��
3)�

��
)�

��
)D�
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8V�
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(Q�
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'H�

���
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�
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� ����� ����
� ����� �����
�� � � � � � � �� ����� ���
� ���� ���� ����
�� � � � � � � � �� ���
� ����
� ����
� ����
�
�� � � � � � � � � �� ����� ����� �����
��� � � � � � � � � � �� ���
� ���
�
��� � � � � � � � � � � �� ���
�
��� � � � � � � � � � � � ��
1RWH��=73,� �=LPEDUGR�7LPH�3HUVSHFWLYH�,QYHQWRU\��31� �3DVW�1HJDWLYH��33� �3DVW�3RVLWLYH��3+� �3UHVHQW�
+HGRQLVWLF��3)� �3UHVHQW�)DWDOLVWLF��)� �)XWXUH���<64�6� �<RXQJ�6FKHPD�4XHVWLRQQDLUH�6KRUW�)RUP��)D� �)DLOXUH��
8V� �8QUHOHQWLQJ�VWDQGDUGV��,V� �,QVXIILFLHQW�VHOI�FRQWURO��(Q� �(QWLWOHPHQW���:(6�6� �:RUN�(QJDJHPHQW�6FDOH�
6WXGHQW�9HUVLRQ��9L� �9LJRXU��'H� �'HGLFDWLRQ��$E� �$EVRUSWLRQ���

S��������
1� �����

�
2XWFRPHV�RI�UHJUHVVLRQ�DQDO\VHV�DUH�SUHVHQWHG�LQ�7DEOHV���WR����)RU�DOO�UHJUHVVLRQ�DQDO\VHV��SUHGLFWRUV�ZHUH�
HQWHUHG�DOO�DW�RQFH��)RXU�UHJUHVVLRQ�DQDO\VHV�ZHUH�UXQ�±�RQH�VWDQGDUG�ORJLVWLF�UHJUHVVLRQ�ZLWK�XQLW�FRPSOHWLRQ�
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�\HV�QR��WKH�RXWFRPH�YDULDEOH��DQG�WKUHH�VWDQGDUG�PXOWLSOH�UHJUHVVLRQ�DQDO\VHV�ZLWK�HDFK�RI�WKH�:(6�6�VFDOHV�
�9LJRXU��'HGLFDWLRQ��$EVRUSWLRQ��DV�RXWFRPH�YDULDEOHV��5HVXOWV�DUH�SUHVHQWHG�EHORZ��

�
7DEOH����/RJLVWLF�5HJUHVVLRQ�&RHIILFLHQWV�IRU�WKH�3UHGLFWLRQ�RI�8QLW�&RPSOHWLRQ�E\�&RJQLWLYH�6FKHPD�DQG�

7LPH�3HUVSHFWLYH�
�

9DULDEOHV� %� 6(�%� :DOG�&KL�
VTXDUH� GI� S� 2GGV��

5DWLR�

<64�6�)D� ����� ����� ����� �� ����� �����

<64�6�8V� ������ ����� ����� �� ���� �����

<64�6�,V� ����� ����� ����� �� ���� �����

<64�6�(Q� ������ ����� ����� �� ���� �����

=73,�31� ����� ����� ����� �� ���� �����

=73,�33� ������ ����� ����� �� ���� �����

=73,�3+� ����� ����� ����� �� ����� �����

=73,�3)� ������ ����� ����� �� ����� �����

=73,�)� ������ ����� ����� �� ���� �����

&RQVWDQW� ����� ����� ����� �� ���� �����

1RWH��)RXU�RXWOLHUV�ZLWK�VWDQGDUGL]HG�UHVLGXDOV�!�����ZHUH�UHPRYHG�IURP�WKH�DQDO\VLV��2GGV�UDWLRV�!������LQGLFDWH�
JUHDWHU�OLNHOLKRRG�RI�XQLW�ZLWKGUDZDO��

�
7KH�IXOO�PRGHO�FRQWDLQLQJ�DOO�SUHGLFWRUV�ZDV�VWDWLVWLFDOO\�VLJQLILFDQW��Ȥ�����Q� ������ ��������S���������H[SODLQLQJ�
EHWZHHQ��������&R[�DQG�6QHOO�5�VTXDUH��DQG��������1DJHONHUNH�5�VTXDUH��RI�WKH�YDULDQFH�LQ�8QLW�&RPSOHWLRQ��
7KUHH�RI�WKH�SUHGLFWRUV�PDGH�D�XQLTXH��VWDWLVWLFDOO\�VLJQLILFDQW�FRQWULEXWLRQ�WR�WKH�PRGHO��<64�6�)D��=73,�3+��
DQG�=73,�3)��7KH�RGGV�UDWLRV�VXJJHVW�WKDW�WKHUH�ZDV�D�ORZHU�OLNHOLKRRG�RI�XQLW�FRPSOHWLRQ�IRU�WKRVH�ZLWK�KLJKHU�
OHYHOV�RI�<64�6�)D�DQG�=73,�3+��DQG�KLJKHU�OLNHOLKRRG�RI�XQLW�FRPSOHWLRQ�IRU�WKRVH�ZLWK�KLJKHU�OHYHOV�RI�=73,�
3)��

�
7DEOH����6WDQGDUG�0XOWLSOH�5HJUHVVLRQ�&RHIILFLHQWV�IRU�WKH�3UHGLFWLRQ�RI�$FDGHPLF�(QJDJHPHQW��9LJRXU��

E\�&RJQLWLYH�6FKHPD�DQG�7LPH�3HUVSHFWLYH�
�

9DULDEOHV� %� 6(�%� ȕ� VU��

<64�6�)D� ������ ����� �����

� ����

<64�6�8V� ����� ����� ����
� ����

<64�6�,V� ������ ����� �����

� ����

<64�6�(Q� ����� ����� ����� ����

=73,�31� ������ ����� ������ ����

=73,�33� ������ ����� ������ ����

=73,�3+� ������ ����� ������ ����

=73,�3)� ����� ����� ����� ����
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=73,�)� ����� ����� ����
� ����


S�������


S��������
�
7KH�PRGHO�H[SODLQHG�����RI�WKH�YDULDQFH�LQ�$FDGHPLF�(QJDJHPHQW��9LJRXU���)�������� ��������S���������
6LJQLILFDQW�LQGLYLGXDO�SUHGLFWRUV�LQ�WKH�PRGHO�ZHUH�<64�6�)D��<64�6�,V��<64�6�8V��DQG�=73,�)��+LJKHU�OHYHOV�
RI�<64�6�)D�DQG�<64�6�,V�ZHUH�DVVRFLDWHG�ZLWK�ORZHU�OHYHOV�RI�9LJRXU��ZKHUHDV�KLJKHU�OHYHOV�RI�<64�8V�DQG�
=73,�)�ZHUH�DVVRFLDWHG�ZLWK�KLJKHU�OHYHOV�RI�9LJRXU��7KH�HIIHFW�VL]HV�IRU�DOO�SUHGLFWRUV�ZHUH�VPDOO��&RKHQ��
�������
�

7DEOH����6WDQGDUG�0XOWLSOH�5HJUHVVLRQ�&RHIILFLHQWV�IRU�WKH�3UHGLFWLRQ�RI�$FDGHPLF�(QJDJHPHQW�
�'HGLFDWLRQ��E\�&RJQLWLYH�6FKHPD�DQG�7LPH�3HUVSHFWLYH�

�

9DULDEOHV� %� 6(�%� ȕ� VU��

<64�6�)D� ������ ����� ������ ����

<64�6�8V� ����� ����� ����
� ����

<64�6�,V� ������ ����� �����

� ����

<64�6�(Q� ������ ����� �����
� ����

=73,�31� ����� ����� ����� ����

=73,�33� ������ ����� ����� ����

=73,�3+� ����� ����� ����� ����

=73,�3)� ������ ����� ������ ����

=73,�)� ����� ����� ����
� ����


S�������


S��������
�
7KH�PRGHO�H[SODLQHG�����RI�WKH�YDULDQFH�LQ�$FDGHPLF�(QJDJHPHQW��'HGLFDWLRQ���)�������� �������S���������
6LJQLILFDQW�LQGLYLGXDO�SUHGLFWRUV�LQ�WKH�PRGHO�ZHUH�<64�6�8V��<64�6�,V��<64�6�(Q��DQG�=73,�)��+LJKHU�OHYHOV�
RI�<64�6�(Q�DQG�<64�6�,V�ZHUH�DVVRFLDWHG�ZLWK�ORZHU�OHYHOV�RI�'HGLFDWLRQ��ZKHUHDV�KLJKHU�OHYHOV�RI�<64�8V�
DQG�=73,�)�ZHUH�DVVRFLDWHG�ZLWK�KLJKHU�OHYHOV�RI�'HGLFDWLRQ��$JDLQ��WKH�HIIHFW�VL]HV�IRU�DOO�SUHGLFWRUV�ZHUH�
VPDOO��&RKHQ���������
�

�
�
�
�
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�
�
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�
�
�
�
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�
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�
�
�

7DEOH����6WDQGDUG�0XOWLSOH�5HJUHVVLRQ�&RHIILFLHQWV�IRU�WKH�3UHGLFWLRQ�RI�$FDGHPLF�(QJDJHPHQW�
�$EVRUSWLRQ��E\�&RJQLWLYH�6FKHPD�DQG�7LPH�3HUVSHFWLYH�

�

9DULDEOHV� %� 6(�%� ȕ� VU��

<64�6�)D� ������ ����� ������ ����

<64�6�8V� ����� ����� ����
� ����

<64�6�,V� ������ ����� �����

� ����

<64�6�(Q� ������ ����� ������ ����

=73,�31� ������ ����� ������ ����

=73,�33� ������ ����� ������ ����

=73,�3+� ������ ����� ������ ����

=73,�3)� ����� ����� ����
� ����

=73,�)� ����� ����� ����

� ����


S�������


S��������
�
7KH�PRGHO�H[SODLQHG�����RI�WKH�YDULDQFH�LQ�$FDGHPLF�(QJDJHPHQW��$EVRUSWLRQ���)�������� ��������S���������
6LJQLILFDQW�LQGLYLGXDO�SUHGLFWRUV�LQ�WKH�PRGHO�ZHUH�<64�6�8V��<64�6�,V��=73,�3)��DQG�=73,�)��+LJKHU�OHYHOV�
RI�<64�6�,V�ZHUH�DVVRFLDWHG�ZLWK�ORZHU�OHYHOV�RI�$EVRUSWLRQ��ZKHUHDV�KLJKHU�OHYHOV�RI�<64�8V��=73,�3)��DQG�
=73,�)�ZHUH�DVVRFLDWHG�ZLWK�KLJKHU�OHYHOV�RI�$EVRUSWLRQ��$JDLQ��WKH�HIIHFW�VL]HV�IRU�DOO�SUHGLFWRUV�ZHUH�VPDOO�
�&RKHQ���������
�
,Q�VXPPDU\��FRQVLVWHQW�ILQGLQJV�ZHUH�DSSDUHQW�IRU�<64�6�,V�DQG�=73,�)��ZLWK�WKH�IRUPHU�EHLQJ�D�VLJQLILFDQW�
QHJDWLYH�SUHGLFWRU�RI�DOO�WKUHH�DVSHFWV�RI�DFDGHPLF�HQJDJHPHQW��DQG�WKH�ODWWHU�EHLQJ�D�VLJQLILFDQW�SRVLWLYH�
SUHGLFWRU�RI�DOO�WKUHH�DVSHFWV�RI�DFDGHPLF�HQJDJHPHQW��<64�6�)D�ZDV�D�VLJQLILFDQW�QHJDWLYH�SUHGLFWRU�RI�WKH�
9LJRXU�VXEVFDOH�RQO\���
�
'LVFXVVLRQ�
�
7KH�UHVXOWV�SDUWLDOO\�VXSSRUWHG�WKH�K\SRWKHVHV��)XWXUH�WLPH�SHUVSHFWLYH�ZDV�DVVRFLDWHG�ZLWK�JUHDWHU�OHYHOV�RI�
DFDGHPLF�HQJDJHPHQW��DV�SUHGLFWHG��EXW�QRW�ZLWK�XQLW�FRPSOHWLRQ��,QVWHDG��3UHVHQW�+HGRQLVP��QHJDWLYHO\��DQG�
3UHVHQW�)DWDOLVP��SRVLWLYHO\��ZHUH�DVVRFLDWHG�ZLWK�KLJKHU�OHYHOV�RI�XQLW�FRPSOHWLRQ��7KH�FRJQLWLYH�VFKHPD�RI�
)DLOXUH�ZDV�DVVRFLDWHG�ZLWK�ORZHU�XQLW�FRPSOHWLRQ�UDWHV��DV�SUHGLFWHG��EXW�QR�RWKHU�VFKHPDV�ZHUH�DVVRFLDWHG�ZLWK�
XQLW�FRPSOHWLRQ��)DLOXUH�ZDV�DOVR�DVVRFLDWHG�ZLWK�UHGXFHG�DFDGHPLF�HQJDJHPHQW�LQ�WHUPV�RI�YLJRXU��EXW�QRW�ZLWK�
GHGLFDWLRQ�RU�DEVRUSWLRQ��,QVXIILFLHQW�VHOI�FRQWURO�ZDV�WKH�RQO\�VFKHPD�WR�EH�DVVRFLDWHG�ZLWK�DOO�WKUHH�DVSHFWV�RI�
DFDGHPLF�HQJDJHPHQW��
�
7KH�ILQGLQJ�WKDW�)XWXUH�WLPH�SHUVSHFWLYH�ZDV�SRVLWLYHO\�DVVRFLDWHG�ZLWK�DFDGHPLF�HQJDJHPHQW�LV�FRQVLVWHQW�ZLWK�
WKHRU\�DQG�SUHYLRXV�UHVHDUFK��7KH�DELOLW\�WR�GHOD\�LQVWDQW�JUDWLILFDWLRQ�LQ�WKH�SXUVXLW�RI�IXWXUH��ODUJHU��UHZDUGV�LV�
D�PHDQLQJIXO�DQG�FRQVLVWHQW�SUHGLFWRU�RI�VXFFHVV�DFURVV�PDQ\�ILHOGV�RI�HQGHDYRXU��EXW�SDUWLFXODUO\�HGXFDWLRQ�
�)UHHQH\�	�2
&RQQHOO��������6KRGD�HW�DO����������,W�LV�DVVXPHG�WKDW�WKH�PHFKDQLVP�E\�ZKLFK�WKH�)XWXUH�WLPH�
SHUVSHFWLYH�LPSURYHV�DFDGHPLF�RXWFRPHV�LV�WKURXJK�JUHDWHU�DFDGHPLF�HQJDJHPHQW�LQ�WKH�VKRUW�WHUP��VHH��IRU�
H[DPSOH��+RUVWPDQVKRI�	�=LPLWDW���������DOWKRXJK�WKLV�DVVXPSWLRQ�KDV�\HW�WR�EH�WHVWHG�HPSLULFDOO\��
�
7KH�ILQGLQJ�WKDW�)XWXUH�WLPH�SHUVSHFWLYH�ZDV�QRW�DVVRFLDWHG�ZLWK�XQLW�FRPSOHWLRQ�UDWHV�LQ�WKH�FXUUHQW�VWXG\�LV�
LQFRQVLVWHQW�ZLWK�SUHYLRXV�UHVHDUFK�IRU�DOO�RI�WKH�UHDVRQV�GHVFULEHG�DERYH��7KH�3UHVHQW�+HGRQLVWLF�WLPH�
SHUVSHFWLYH�RQ�WKH�RWKHU�KDQG��ZDV�DVVRFLDWHG�ZLWK�ORZHU�XQLW�FRPSOHWLRQ�UDWHV��DQG�WKLV�ZRXOG�DSSHDU�WR�EH�
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FRQVLVWHQW�ZLWK�WKH�UHVHDUFK�RQ�GHOD\HG�JUDWLILFDWLRQ��+RZHYHU��3UHVHQW�+HGRQLVWLF�DQG�)XWXUH�WLPH�SHUVSHFWLYHV�
DUH�QRW�LQWHQGHG�WR�EH�ELSRODU�RSSRVLWHV��WKH\�FRUUHODWH�DW�U� �������=LPEDUGR�	�%R\G���������VR�WKH�IDFW�WKDW�
)XWXUH�WLPH�SHUVSHFWLYH�ZDV�QRW�DVVRFLDWHG�ZLWK�XQLW�FRPSOHWLRQ�UDWHV�LV�VWLOO�DQ�LQFRQVLVWHQW�ILQGLQJ��)XUWKHU�
LQFRQVLVWHQFLHV�ZLWK�SUHYLRXV�UHVHDUFK�ZHUH�REVHUYHG�LQ�WKH�SRVLWLYH�UHODWLRQVKLS�EHWZHHQ�WKH�3UHVHQW�)DWDOLVWLF�
WLPH�SHUVSHFWLYH�DQG�XQLW�FRPSOHWLRQ�UDWHV��3UHVHQW�)DWDOLVP�KDV�EHHQ�DVVRFLDWHG�ZLWK�ORZHU�JUDGHV�LQ�VHYHUDO�
VWXGLHV��VHH�=LPEDUGR�	�%R\G���������WR�ZKLFK�WKH�FXUUHQW�ILQGLQJV�DUH�LQ�RSSRVLWLRQ��,W�LV�SRVVLEOH�WKDW�WKRVH�
ZLWK�D�3UHVHQW�)DWDOLVWLF�WLPH�SHUVSHFWLYH�FKRRVH�WR�FRQWLQXH�WKHLU�VWXGLHV�WKURXJK�WR�FRPSOHWLRQ��UHJDUGOHVV�RI�
WKHLU�HDUO\�SHUIRUPDQFH�LQ�WKH�XQLW��GXH�WR�D�³GHYLO�PD\�FDUH´�DWWLWXGH�WRZDUGV�WKHLU�JUDGHV��7KLV�SRVVLELOLW\�PD\�
EH�ZRUWK\�RI�LQYHVWLJDWLRQ�LQ�IXWXUH�VWXGLHV�LI�WKH�FXUUHQW�UHVXOWV�DUH�UHSOLFDWHG��
�
7KH�ILQGLQJ�WKDW�WKH�FRJQLWLYH�VFKHPD�RI�,QVXIILFLHQW�VHOI�FRQWURO�ZDV�DVVRFLDWHG�ZLWK�UHGXFHG�DFDGHPLF�
HQJDJHPHQW�LV�FRQVLVWHQW�ZLWK�WKHRU\�DQG�SUHYLRXV�UHVHDUFK��7KLV�VFKHPD�UHIHUV�LQ�SDUW�WR�DQ�³LQDELOLW\�WR�
UHVWUDLQ�H[SUHVVLRQ�RI�LPSXOVHV�RU�IHHOLQJV´��<RXQJ��������S�������ZKLFK�ZRXOG�DSSHDU�WR�EH�FRXQWHU�WR�WKH�
GHGLFDWLRQ�DQG�DEVRUSWLRQ�UHTXLUHG�IRU�HQJDJHPHQW�LQ�WKH�OHDUQLQJ�SURFHVV��$V�ZHOO��.RPDUUDMX�DQG�1DGOHU�
�������UHSRUWHG�WKDW�JRDO�GLUHFWHG�HIIRUW�DQG�GLOLJHQFH�DUH�SDUWLFXODUO\�LPSRUWDQW�IRU�DFDGHPLF�VXFFHVV��DQG�VXFK�
WUDLWV�ZRXOG�QRW�DSSHDU�WR�EH�DVVRFLDWHG�ZLWK�D�VFKHPD�FKDUDFWHULVHG�E\�D�ODFN�RI�VHOI�FRQWURO��7KH�FRJQLWLYH�
VFKHPD�RI�)DLOXUH�ZDV�DOVR�DVVRFLDWHG�ZLWK�D�ODFN�RI�DFDGHPLF�HQJDJHPHQW��EXW�RQO\�LQ�WHUPV�RI�WKH�OHYHO�RI�
YLJRXU�DSSOLHG�WR�DFDGHPLF�VWXG\��
�
7KH�FRJQLWLYH�VFKHPD�RI�)DLOXUH�ZDV�SUHGLFWLYH�RI�ORZHU�XQLW�FRPSOHWLRQ�UDWHV��DOVR�FRQVLVWHQW�ZLWK�WKHRU\��
$FFRUGLQJ�WR�<RXQJ���������WKLV�VFKHPD�GHVFULEHV�SHRSOH�ZKR�FRQVLGHU�WKHPVHOYHV�³LQFDSDEOH�RI�SHUIRUPLQJ�DV�
ZHOO�DV�WKHLU�SHHUV�LQ�DUHDV�VXFK�DV�FDUHHU��VFKRRO��RU�VSRUWV´��S������DQG�ZKR�³RIWHQ�GR�QRW�WU\�WR�DFKLHYH�
EHFDXVH�WKH\�EHOLHYH�WKDW�WKH\�ZLOO�IDLO´��S�������7KH�ODFN�RI�DVVRFLDWLRQ�EHWZHHQ�PDODGDSWLYH�VFKHPDV�RWKHU�WKDQ�
,QVXIILFLHQW�VHOI�FRQWURO�DQG�)DLOXUH�DQG�DFDGHPLF�HQJDJHPHQW�RU�XQLW�FRPSOHWLRQ�UDWHV�PD\�EH�UHIOHFWLYH�RI�WKH�
OLPLWHG�VHW�RI�VFKHPDV�LQYHVWLJDWHG�LQ�WKH�FXUUHQW�VWXG\��7KHUH�LV�VFRSH�LQ�IXWXUH�UHVHDUFK�WKHUHIRUH��WR�
LQYHVWLJDWH�UHODWLRQVKLSV�EHWZHHQ�DFDGHPLF�HQJDJHPHQW�DQG�WKH�UHPDLQLQJ����VFKHPDV�QRW�FRQVLGHUHG�LQ�WKH�
FXUUHQW�VWXG\��,Q�SDUWLFXODU��VFKHPDV�VXFK�DV�'HIHFWLYHQHVV�6KDPH�DQG�'HSHQGHQFH�,QFRPSHWHQFH�PD\�EH�PRUH�
XVHIXO�FDQGLGDWHV�IRU�DVVRFLDWLRQ�ZLWK�DFDGHPLF�VXFFHVV�WKDQ�VRPH�RI�WKRVH�FKRVHQ�LQ�WKH�FXUUHQW�VWXG\��
�
7KH�ILQGLQJV�FRQFHUQLQJ�FRJQLWLYH�VFKHPDV�PD\�KDYH�LPSOLFDWLRQV�IRU�VWXGHQWV�LQ�RWKHU�FRQWH[WV�DQG�PD\�KHOS�
WR�JXLGH�LQWHUYHQWLRQV��)RU�H[DPSOH��,QVXIILFLHQW�6HOI�FRQWURO�DQG�)DLOXUH�FRXOG�EH�DGGUHVVHG�ZLWK�SV\FKR�
HGXFDWLRQ�RU��LQ�H[WUHPH�FDVHV��FRXQVHOOLQJ��,W�KDV�EHHQ�IRXQG�WKDW�XQGHUVWDQGLQJ�WKH�LQIOXHQFH�RI�WKHVH�VFKHPDV�
DQG�WKHQ�DGGUHVVLQJ�WKHP�FDQ�KDYH�SURIRXQG�DQG�SRVLWLYH�FRQVHTXHQFHV�IRU�LPSURYLQJ�UHODWLRQVKLSV��VHQVH�RI�
VHOI��DQG�VHOI�HIILFDF\��<RXQJ�HW�DO����������7KLV�PD\�WKHQ�IORZ�RQWR�D�GLIIHUHQW�DWWLWXGH�WR�OHDUQLQJ�WKDW�LV�QRW�
EHLQJ�XQGHUPLQHG�E\�PDODGDSWLYH�FRUH�EHOLHIV��)URP�D�SHGDJRJLFDO�SHUVSHFWLYH��WKH�LQWHJUDWLRQ�RI�VLPSOH�\HW�
FKDOOHQJLQJ�HGXFDWLRQDO�DVVHVVPHQWV��H�J���TXL]]HV��HDUO\�LQ�WKH�XQLW�PD\�HQJHQGHU�FRQILGHQFH�DQG�FRPSHWHQFH�
LQ�VWXGHQWV�ZKR�SUHVHQW�ZLWK�D�VFKHPD�RI�)DLOXUH��WKXV�GHFUHDVLQJ�WKH�FKDQFHV�RI�WKHVH�VWXGHQWV�ZLWKGUDZLQJ�
IURP�WKH�XQLW��
�
7KH�ILQGLQJV�FRQFHUQLQJ�WLPH�SHUVSHFWLYHV�PD\�DOVR�KDYH�LPSOLFDWLRQV�IRU�VWXGHQWV�LQ�RWKHU�FRQWH[WV��3UHVHQW�
+HGRQLVP�LQ�SDUWLFXODU�LV�QRW�RQO\�DVVRFLDWHG�ZLWK�SRRUHU�DFDGHPLF�RXWFRPHV��EXW�DOVR�ZRUVH�KHDOWK�RXWFRPHV�
LQFOXGLQJ�ULVN\�VH[XDO�EHKDYLRXU��5RWKVSDQ�	�5HDG���������VXEVWDQFH�XVH��.HRXJK��=LPEDUGR��	�%R\G���������
DQG�ULVN\�GULYLQJ��=LPEDUGR��.HRXJK��	�%R\G���������,Q�WKH�DFDGHPLF�FRQWH[W��LQWHUYHQWLRQV�VXFK�DV�JRDO�
VHWWLQJ��SURJUHVV�UHYLHZV��DQG�SUDFWLFLQJ�GHOD\LQJ�JUDWLILFDWLRQ�PD\�DOO�KHOS�PRGHUDWH�3UHVHQW�+HGRQLVWLF�
WKLQNLQJ�DQG�EHKDYLRXU��=LPEDUGR�	�%R\G���������,QWHJUDWLQJ�JRDO�VHWWLQJ�H[HUFLVHV�LQWR�WKH�XQLW�OHDUQLQJ�
PDWHULDOV�PD\�EH�D�XVHIXO�ZD\�RI�HQFRXUDJLQJ�D�VKLIW�DZD\�IURP�3UHVHQW�+HGRQLVP��
�
6HYHUDO�OLPLWDWLRQV�RI�WKH�FXUUHQW�VWXG\�VKRXOG�EH�DGGUHVVHG�LQ�IXWXUH�VWXGLHV��)LUVWO\��RQO\�VHOHFWHG�PDODGDSWLYH�
FRJQLWLYH�VFKHPDV�ZHUH�LQYHVWLJDWHG�LQ�WKLV�VWXG\��,Q�D�ODUJHU�VDPSOH��DOO����RI�WKH�VFKHPDV�LQ�<RXQJ¶V�PRGHO�
VKRXOG�EH�PHDVXUHG��HYHQ�LI�RQO\�WR�WHVW�QXOO�K\SRWKHVHV�IRU�WKRVH�VFKHPDV�QRW�WKRXJKW�UHOHYDQW�WR�DFDGHPLF�
SHUIRUPDQFH��6HFRQGO\��JUHDWHU�SUHFLVLRQ�LQ�VWXGHQWV¶�UHDVRQV�IRU�ZLWKGUDZLQJ�IURP�WKH�XQLW�PD\�KHOS�UHGXFH�
VRPH�RI�WKH�XQH[SODLQHG�HUURU�LQ�WKH�DWWULWLRQ�RXWFRPH�PHDVXUH��$VNLQJ�ZLWKGUDZLQJ�VWXGHQWV�WR�FRPSOHWH�DQ�
H[LW�VXUYH\�LV�RQH�ZD\�RI�DFKLHYLQJ�WKLV��7KLUGO\��SHUVRQDOLW\�ZDV�QRW�PHDVXUHG�LQ�WKH�FXUUHQW�VWXG\��
([WUDYHUVLRQ��H�J���$ORP\DQ��������DQG�&RQVFLHQWLRXVQHVV��H�J���3RURSDW��������KDYH�EHHQ�VKRZQ�WR�EH�UHODWHG�
WR�DFDGHPLF�RXWFRPHV��DQG�PD\�H[SODLQ�D�SURSRUWLRQ�RI�WKH�YDULDQFH�LQ�UHODWLRQVKLSV�UHSRUWHG�KHUH��)LQDOO\��WKH�
VPDOO�HIIHFW�VL]HV�GHPRQVWUDWHG�LQ�UHODWLRQVKLSV�EHWZHHQ�WLPH�SHUVSHFWLYHV��PDODGDSWLYH�FRJQLWLYH�VFKHPDV��DQG�
DFDGHPLF�HQJDJHPHQW�WHPSHU�VRPHZKDW�WKH�VWUHQJWK�RI�FRQFOXVLRQV�WKDW�FDQ�EH�GUDZQ��
�
,Q�FRQFOXVLRQ��WKH�FXUUHQW�VWXG\�KDV�GHPRQVWUDWHG�SRWHQWLDOO\�XVHIXO�UHODWLRQVKLSV�EHWZHHQ�WLPH�SHUVSHFWLYHV��
PDODGDSWLYH�FRJQLWLYH�VFKHPDV��DQG�DFDGHPLF�RXWFRPHV�LQ�D�FRKRUW�RI�RQOLQH�VWXGHQWV�IRU�WKH�ILUVW�WLPH��7KH�
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DGYDQWDJH�RI�LQYHVWLJDWLQJ�WLPH�SHUVSHFWLYHV�DQG�FRJQLWLYH�VFKHPDV�LV�WKDW�HDFK�LV�DVVRFLDWHG�ZLWK�HPSLULFDOO\�
MXVWLILHG�LQWHUYHQWLRQV�WKDW�PD\�KHOS�PRGHUDWH�FRJQLWLYH�ELDVHV�WKDW�DUH�FRXQWHUSURGXFWLYH�WR�DFDGHPLF�VXFFHVV��
)XWXUH�VWXGLHV�VKRXOG�DLP�WR�LPSOHPHQW�VXFK�LQWHUYHQWLRQV�DQG�HYDOXDWH�WKHLU�HIIHFWLYHQHVV�LQ�UHWDLQLQJ�VWXGHQWV�
LQ�RQOLQH�XQLWV�RI�VWXG\��
�
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