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7KLV�SDSHU�SUHVHQWV�WKH�HYDOXDWLRQ�RI�WKH�SLORW�RI�D�0DVVLYH�2SHQ�2QOLQH�&RXUVH��022&��FDOOHG�
8QGHUVWDQGLQJ�'HPHQWLD��7KH�EXVLQHVV�FDVH�LGHQWLILHG�SRWHQWLDO�EHQHILWV�RI��DELOLW\�WR�GHOLYHU�KLJK�
TXDOLW\�H[SHUW�NQRZOHGJH�DERXW�GHPHQWLD�RQ�DQ�LQWHUQDWLRQDO�VFDOH��D�GDWDVHW�IRU�GHPHQWLD�UHVHDUFK�
RI�LQWHUQDWLRQDO�SHUVSHFWLYHV�RQ�GHPHQWLD�FDUH��HQKDQFHG�UHSXWDWLRQ�RI�WKH�8QLYHUVLW\�DQG�
SURYLGLQJ�D�SDWKZD\�WR�WUDGLWLRQDO�FRXUVH�IRU�QRQ�WUDGLWLRQDO�VWXGHQWV��7KH�GHYHORSPHQW�WHDP�XVHG�
D�GHVLJQ�EDVHG�UHVHDUFK�DSSURDFK�JXLGHG�E\�WKH�HYDOXDWLRQ�UHVHDUFK�IUDPHZRUN�IRU�H�OHDUQLQJ�DQG�
WKH�FRQFHSW�RI�DQ�µH�OHDUQLQJ�OLIH�F\FOH¶�LQ��3KLOOLSV�HW�DO���������7KH�SDSHU�GHVFULEHV�WKH�
HYDOXDWLRQ�UHVHDUFK�GHVLJQ�DQG�UHVXOWV�IRU�WKH�SLORW�SKDVH��,W�VKRZV�KRZ�GDWD�DQDO\VLV�IURP�WKH�
SLORW�LQIRUPHG�WKH�SHGDJRJLFDO�DQG�WHFKQLFDO�DVSHFWV�RI�WKH�OHDUQLQJ�GHVLJQ�IRU�WKH�ILUVW�IXOO�UHOHDVH�
DQG�WKH�YDOXH�RI�D�SODQQHG��HYDOXDWLRQ�UHVHDUFK�DSSURDFK�LQIRUPLQJ�GHVLJQ�IURP�SLORW�WR�PDWXULW\��
�
.H\ZRUGV��022&�SLORW��GHPHQWLD�HGXFDWLRQ��HYDOXDWLRQ�UHVHDUFK�GHVLJQ�
 

%DFNJURXQG�
�
5HODWLYHO\�QHZ�LQ�KLJKHU�HGXFDWLRQ��WKH�0DVVLYH�2SHQ�2QOLQH�&RXUVH��022&��SKHQRPHQRQ�KDV�EHHQ�GLVFXVVHG�
DW�FRQIHUHQFHV��LQ�HGXFDWLRQ�OLWHUDWXUH��+DJJDUG��������DQG�RQOLQH�PHGLD�GHGLFDWHG�WR�DFDGHPLF�FRQFHUQV��IRU�
H[DPSOH��8QLYHUVLW\�:RUOG�1HZV��ZZZ�XQLYHUVLW\ZRUOGQHZV�FRP����022&V�DUH�FRQVLGHUHG�D�QHZ�ILHOG�RI�
WHDFKLQJ�HQGHDYRU�DQG�DQ�HPHUJLQJ�ILHOG�RI�HGXFDWLRQDO�UHVHDUFK�ZLWK�SRWHQWLDO�LPSDFW�RQ�DQ�HGXFDWLRQ�
LQVWLWXWLRQ�DQG�RQ�OHDUQHUV��%XUQLQJ�LVVXHV�DUH�µWKH�H[SORUDWLRQ�RI�D�YLDEOH�EXVLQHVV�PRGHO�DQG�WKH�DFFUHGLWDWLRQ�
RI�022&�OHDUQLQJ¶��+DJJDUG�������S������(DUO\�HYLGHQFH�LQGLFDWHV�WKDW�SRRU�HGXFDWLRQDO�GHVLJQ��WHFKQLFDO�
SUREOHPV�DIIHFWLQJ�DFFHVV�DQG�RU�QDYLJDWLRQ�QHJDWLYHO\�DIIHFW�WKH�UHSXWDWLRQ�RI�WKH�LQVWLWXWLRQ�DVVRFLDWHG�ZLWK�D�
022&��JRRG�GHVLJQ�LV�FULWLFDO�WR�PLQLPLVH�ULVNV�DQG�DFKLHYH�EHQHILWV�DW�D�PDQDJHDEOH�FRVW���
�
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7KHUH�LV�QR�ILQDQFLDO�FRVW�IRU�SDUWLFLSDWLQJ�LQ�D�022&�DQG�QR�OLPLW�WR�WKH�QXPEHU�RI�HQUROPHQWV��)RU�WKH�
:LFNLQJ�'HPHQWLD�5HVHDUFK�DQG�(GXFDWLRQ��:LFNLQJ��&HQWUH��WKH�FRQVLGHUDEOH�FRVW�RI�FUHDWLQJ�WKH�
8QGHUVWDQGLQJ�'HPHQWLD�022&�ZDV�RII�VHW�E\�WKH�H[SHFWHG�EHQHILWV��7KH�:LFNLQJ�&HQWUH�LQWHJUDWHV�UHVHDUFK�
DQG�HGXFDWLRQ��LWV�DFWLYLWLHV�DUH�IUDPHG�E\�WKH�FRQFHSW�RI�µTXDOLW\�RI�OLIH�DFURVV�WKH�WUDMHFWRU\�RI�GHPHQWLD�¶�
022&�VFDOH�GHOLYHU\�RI�WKH�&HQWUH¶V�H[SHUWLVH�ZDV�HQYLVDJHG�DV�DQ�RSSRUWXQLW\�WR�SURYLGH�D�KLJK�TXDOLW\�
HGXFDWLRQDO�H[SHULHQFH�WKDW�ZRXOG�PDNH�D�GLIIHUHQFH�WR�SHRSOH¶V�XQGHUVWDQGLQJ�RI�GHPHQWLD��SRWHQWLDOO\�KDYLQJ�
DQ�LPSDFW�RQ�GHFLVLRQ�PDNLQJ�DQG�LPSURYLQJ�WKH�TXDOLW\�RI�FDUH��$Q�DQWLFLSDWHG�UHVHDUFK�EHQHILW�ZDV�DQ�
LQWHUQDWLRQDO�GDWDVHW�RI�SDUWLFLSDQW�H[SHULHQFHV�DQG�SHUVSHFWLYHV�RQ�GHPHQWLD�NQRZOHGJH��.LQJ�HW�DO��������
�
7KH�8QGHUVWDQGLQJ�'HPHQWLD�022&�LV�DQ����ZHHN�FRXUVH�WKDW�LV�RSHQ�WR�VWXGHQWV�LQWHUQDWLRQDOO\��7KH�WDUJHW�
DXGLHQFH�LV�DQ\RQH�ZLWK�DQ�LQWHUHVW�LQ�GHPHQWLD��ZKHWKHU�LQ�D�SHUVRQDO�RU�SURIHVVLRQDO�FDSDFLW\��KRZHYHU�LW�LV�
ODUJHO\�GHVLJQHG�IRU�WKRVH�ZKR�WUDGLWLRQDOO\�GR�QRW�DWWHQG�XQLYHUVLW\��6WXGHQWV�GR�QRW�IRUPDOO\�HQURO�DW�WKH�
8QLYHUVLW\�RI�7DVPDQLD��UDWKHU�WKH\�UHJLVWHU�LQ�WKH�RSHQ�LQVWDQFH�RI�WKH�XQLYHUVLW\¶V�OHDUQLQJ�PDQDJHPHQW�
V\VWHP��7KH�022&�LV�GHVLJQHG�WR�LQFOXGH�DUWLFXODWLRQ�WR�WKH�8QLYHUVLW\�RI�7DVPDQLD¶V�QHZ�%DFKHORU�RI�
'HPHQWLD�&DUH��7KLV�SDSHU�ZLOO�VHW�RXW�WKH�PHWKRGRORJ\�IRU�HYDOXDWLQJ�WKH�8QGHUVWDQGLQJ�'HPHQWLD�022&�
GXULQJ�WKH�SUHOLPLQDU\�GHVLJQ�SKDVH��,W�ZLOO�SUHVHQW�WKH�UHVXOWV�RI�WKH���ZHHN�SLORW�UHOHDVH�LQ�WHUPV�RI�WKH�
LPSOLFDWLRQV�IRU�SHGDJRJLFDO�DQG�WHFKQLFDO�GHVLJQ��DV�ZHOO�DV�UHIOHFWLQJ�RQ�WKH�EHQHILWV�RI�D�GHVLJQHG�HYDOXDWLRQ�
IUDPHZRUN�WR�LQIRUP�D�022&�DSSURDFK��
�
Methodology  
�
7KH�GLVUXSWLYH�FKDUDFWHU�RI�022&V��ZLWK�DVVRFLDWHG�ULVNV�DQG�XQFHUWDLQWLHV��ZDUUDQWHG�D�UHVHDUFK�RULHQWHG�
SURMHFW�PDQDJHPHQW�DSSURDFK�WR�HQVXUH�D�VROLG�HYLGHQFH�EDVH�IRU�SHGDJRJLFDO�DQG�WHFKQLFDO�GHFLVLRQV��7KH�
8QGHUVWDQGLQJ�'HPHQWLD�022&�ZDV�GHYHORSHG�XVLQJ�D�GHVLJQ�EDVHG�UHVHDUFK�DSSURDFK��YDQ�GHQ�$NNHU�HW�DO��
������VFDIIROGHG�E\�WKH��3KLOOLSV�HW�DO��������(GXFDWLRQDO�(YDOXDWLRQ�5HVHDUFK��((5��IUDPHZRUN��7KH�UHVHDUFK�
KDV�WKUHH�EURDG�SKDVHV��DOLJQHG�ZLWK�WKH�OLIH�F\FOH�RI�D�OHDUQLQJ�GHVLJQ��3KLOOLSV�HW�DO���������3���SLORW��3���IXOO�
UHOHDVH��UHYLVH�IRU�TXDOLW\�LPSURYHPHQW���3���PDWXUH�GHVLJQ��HYDOXDWH�IRU�LPSDFW�DQG�HIIHFWLYHQHVV����
�
7KH�SUHOLPLQDU\�OHDUQLQJ�GHVLJQ�ZDV�GHYHORSHG�ZLWKLQ�WKH�FRQWH[W�RI�D�GHFLVLRQ�WR�LQYHVW��SULPDULO\�KXPDQ��
UHVRXUFHV�WR�JDWKHU�DQG�DQDO\VH�GDWD�WR�XQGHUSLQ�HDFK�SKDVH�RI�GHFLVLRQ�PDNLQJ��7KH�GHYHORSPHQW�RI�WKH�022&�
LQFOXGHG�WKUHH�IRFL�RI�GHVLJQ�DFWLYLW\��)���SHGDJRJLFDO��)���WHFKQLFDO�DQG��)���GHPHQWLD�UHVHDUFK��7KH�
SHGDJRJLFDO�DQG�WHFKQLFDO�GHVLJQ�SURFHVV�LV�GHWDLOHG�LQ��.LQJ�HW�DO���������7KH�SHGDJRJLFDO�GHVLJQ�ZDV�LQIRUPHG�
E\�UHVHDUFK�LQWR�WHDFKLQJ�DV�D�GHVLJQ�VFLHQFH��/DXULOODUG�������DQG�WHFKQRORJ\�HQKDQFHG�OHDUQLQJ��IRU�H[DPSOH��
DV�&ROOLV��������DQG�+HUULQJWRQ�HW�DO����������7KH�((5�IUDPHZRUN�ZDV�IROORZHG�WR�LGHQWLI\�UHVHDUFK�TXHVWLRQV�
DSSURSULDWH�WR�WKH�VWDJH�RI�WKH�8QGHUVWDQGLQJ�'HPHQWLD�022&¶V�GHVLJQ�OLIH�F\FOH��GDWD�VRXUFHV�DQG�DSSURSULDWH�
PHWKRGV�RI�DQDO\VLV�IRU�HDFK�GDWD�VHW��3KLOOLSV�HW�DO���������7KLV�SDSHU�GHVFULEHV�WKH�HYDOXDWLRQ�UHVHDUFK�
DSSURDFK�IRU�WKH�WKUHH�IRFL�RI�GHVLJQ�DFWLYLW\��DQG�UHVXOWV�IRU�WKH�SLORW�SKDVH�RI�WKH�022&��7KH�GDWD�DQDO\VLV�
IURP�WKH�SLORW�LQIRUPHG�WKH�SHGDJRJLFDO�DQG�WHFKQLFDO�DVSHFWV�RI�WKH�OHDUQLQJ�GHVLJQ�IRU�WKH�ILUVW�IXOO�UHOHDVH�DQG�
DOVR�SURYLGHG�LQVLJKWV�LQWR�SRVVLEOH�GDWD�VHWV�IRU�GHPHQWLD�UHVHDUFK�WKDW�PLJKW�EH�HPEHGGHG�LQWR�WKH�022&���
�
(YDOXDWLRQ�5HVHDUFK�'HVLJQ�
�
7KH�8QGHUVWDQGLQJ�'HPHQWLD�022&�WRRN�D�FRKRUW�FHQWULF�DSSURDFK�WR�FRXUVH�VWUXFWXUH�DQG�GHVLJQ��.LQJ�HW�DO��
�������$OWKRXJK�WKH�FRQWHQW�ZDV�VWUXFWXUHG�WR�EH�EURDGO\�DSSHDOLQJ�WR�D�JHQHUDO�DXGLHQFH��LW�ZDV�FRQVLGHUHG�
LPSRUWDQW��LQ�WKH�EDVHOLQH�SHULRG�RI�GHVLJQ��WR�LGHQWLI\�FRKRUW�FKDUDFWHULVWLFV�RI�UHOHYDQFH�WR�WKH�OHDUQLQJ�GHVLJQ��
%DVHG�RQ�WKH�GHPHQWLD�HGXFDWLRQ�DQG�UHVHDUFK�H[SHUWLVH�RI�WKH�:LFNLQJ�&HQWUH��WKH�022&�ZDV�GHVLJQHG�WR�
SULPDULO\�DSSHDO�WR�FDUH�ZRUNHUV�LQ�WKH�DJHG�FDUH�VHFWRU��W\SLFDOO\�ZRPHQ��DJHG�DERYH����RU�SHRSOH�ZLWK�D�
SHUVRQDO�LQWHUHVW��7KHUHIRUH��WKH�GHVLJQ�GLG�QRW�SUHVXPH�DQ\�OHYHO�RI�SULRU�WHUWLDU\�HGXFDWLRQ�RU�WHFKQLFDO�
SURILFLHQF\��7KH���ZHHN�SLORW�ZDV�UHOHDVHG�LQ�$SULO�������3LORW�GHVLJQ�GHWDLOV�DUH�UHSRUWHG�LQ��.LQJ�HW�DO����������
�
7KH�SLORW�ZDV�D�VRIW�ODXQFK�ZLWK�����SDUWLFLSDQWV��LQLWLDOO\�DFDGHPLFV�DQG�VWXGHQWV�ZHUH�UHFUXLWHG�IURP�WKH�
:LFNLQJ�&HQWUH�DQG�WZR�6FKRROV�LQ�WKH�)DFXOW\�RI�+HDOWK�6FLHQFH��µZRUG�RI�PRXWK¶�DQG�VRFLDO�PHGLD�JHQHUDWHG�
SDUWLFLSDQWV�IURP�D�GLYHUVLW\�RI�EDFNJURXQGV�$XVWUDOLD�ZLGH��7DEOH���VXPPDULVHV�WKH�GDWD�VHWV�FROOHFWHG�GXULQJ�
WKH�SLORW�DQG�WKH�UHODWLRQVKLS�WR�WKH�UHVHDUFK�TXHVWLRQV�DQG�WKUHH�IRFL�RI�WKH�GHVLJQ��3��SHGDJRJLFDO��7��WHFKQLFDO��
'��GHPHQWLD�UHVHDUFK���7KH�UHVHDUFK�TXHVWLRQV�IRU�WKH�SLORW�SHUWDLQHG�WR�WKH�SHGDJRJLFDO�DQG�WHFKQLFDO�GHVLJQ�RI�
WKH�022&��DV�ZHOO�DV�ZKHWKHU�SDUWLFLSDQW�DFWLYLW\�ZRXOG�GHOLYHU�PHDQLQJIXO�GDWD�IRU�GHPHQWLD�UHVHDUFK���
�

>�@� :KDW�LV�WKH�HGXFDWLRQDO�EDFNJURXQG�RI�SDUWLFLSDQWV�LQ�WKH�8QGHUVWDQGLQJ�'HPHQWLD�022&�SLORW"��
>�@� :KDW�DUH�WKH�PRWLYDWLRQV�DQG�H[SHFWDWLRQV�RI�VWXGHQWV�XQGHUWDNLQJ�DQ�8QGHUVWDQGLQJ�'HPHQWLD�022&�

DQG�WKH�OHYHO�WR�ZKLFK�WKH\�DUH�PHW"�
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>�@� :KDW�LV�VWXGHQWV¶�EDVHOLQH�NQRZOHGJH�DERXW�GHPHQWLD��SUH���DQG�LQFUHDVH�LQ�NQRZOHGJH��SRVW�022&�"�
>�@� :KDW�DUH�VWXGHQWV¶�H[SHULHQFHV�DQG�REVHUYDWLRQV�RI�WKH�SLORW�022&�GHVLJQ�LQ�WHUPV�RI�VWUXFWXUH��

XVHDELOLW\��DFFHVVLELOLW\��QDYLJDWLRQ�DQG�VXSSRUW"�
>�@� :KDW�GDWD�JHQHUDWHG�E\�SDUWLFLSDQWV�LQ�DQ�8QGHUVWDQGLQJ�'HPHQWLD�022&�FRXOG�EH�XVHIXO�WR�JDLQ�DQ�

LQWHUQDWLRQDO�SHUVSHFWLYH�RQ�WKH�PDMRU�LVVXHV�UHOHYDQW�WR�GHPHQWLD"��
�

7DEOH����5HODWLRQVKLS�EHWZHHQ�WKH�GDWD�VHWV��UHVHDUFK�TXHVWLRQV�DQG�022&�GHVLJQ�IRFXV�
�

'DWD�6HWV�>UHODWHG�SLORW�UHVHDUFK�TXHVWLRQ@� 3� 7� '�
5HJLVWUDWLRQ��GHPRJUDSKLFV��>�@� [� � [�
%DVHOLQH�6XUYH\��HGXFDWLRQDO�EDFNJURXQG��PRWLYDWLRQ��>�@� [� [� [�
'HPHQWLD�.QRZOHGJH�6XUYH\��'.$7������7R\H�HW�DO��������>�@� � � [�
(DUO\�([LW�6XUYH\��DXWRPDWHG��UHDVRQV�IRU�H[LWLQJ��IHHGEDFN��>�@� [� [� �
)HHGEDFN�6XUYH\��VROLFLWHG��FRQWHQW��GHOLYHU\��WHFKQLFDO�GHVLJQ��>�@� [� [� �
5HIOHFWLYH�:ULWLQJ��UHIOHFWLRQ�RQ�DQG�DERXW�FRQWHQW��>�@� � � [�
'LVFXVVLRQ�)RUD��PXOWLSOH�IRUD�RQ�UDQJH�RI�WRSLFV��>�@� [� [� [�
(PDLO�)HHGEDFN��XQVROLFLWHG��>�@� [� [� [�
9HUEDO�IHHGEDFN��VROLFLWHG��>�@� [� [� �
$QDO\WLFV��TXDQWLWDWLYH�GDWD�JHQHUDWHG�E\�022&�SODWIRUP��� [� [� [�

���
3LORW�GDWD�IURP�WKH�5HJLVWUDWLRQ�DQG�%DVHOLQH�6XUYH\�ZDV�DQDO\VHG�SULPDULO\�WR�LQIRUP�SHGDJRJLFDO�DQG�
WHFKQLFDO�GHVLJQ�TXHVWLRQV�IRU�SKDVH�����IXOO�UHOHDVH�RI�WKH�022&��7KH�HYDOXDWLRQ�IRU�WKLV�SKDVH�ZDV�IRFXVHG�RQ�
SHGDJRJ\�DQG�GHPHQWLD�UHVHDUFK��GLUHFWHG�WRZDUG�VWXGHQW�UHWHQWLRQ�DQG�SURJUHVVLRQ��VRXUFLQJ�GDWD�IRU�ERWK�
HGXFDWLRQ�DQG�GHPHQWLD�UHVHDUFK��$Q�LWHUDWLYH�HYDOXDWLRQ�UHVHDUFK�DSSURDFK�LQ�WKH�UHYLVLRQ�DQG�JURZWK�SKDVH�
LQIRUPHG�WKH�UHILQHPHQW�RI�FRUH�PDWHULDO�DQG�WKH�GHYHORSPHQW�RI�H[WHQVLRQ�PDWHULDO���
�
3LORW�UHVXOWV� SHGDJRJLFDO�GHVLJQ�LPSOLFDWLRQV�
�
%RWK�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�SLORW�GDWD�LQIRUPHG�RXU�SHGDJRJLFDO�GHVLJQ��'DWD�ILHOGV�LQ�WKH�5HJLVWUDWLRQ�GDWD�
FROOHFWLRQ�SURYLGHG�TXDQWLWDWLYH�GDWD�DERXW�WKH�GHPRJUDSKLF�VSUHDG�RI�SDUWLFLSDQWV��$�%DVHOLQH�6XUYH\�ZDV�
LQFRUSRUDWHG�WR�REWDLQ�SDUWLFLSDQWV¶�EDFNJURXQG�HGXFDWLRQ�DQG�UHDVRQV�IRU�XQGHUWDNLQJ�WKH�FRXUVH��DQG�WR�HQDEOH�
D�PRUH�GHWDLOHG�DVVHVVPHQW�RI�FRKRUW�FKDUDFWHULVWLFV��&XOWXUDO�DQG�RU�RWKHU�GHPRJUDSKLF�GDWD�ZDV�XVHG�IRU�WKH�
UHYLVLRQ�DQG�UHILQHPHQW�RI�PDWHULDO��LQFOXGLQJ�WHFKQLFDO�VXSSRUW��&RPELQHG��WKH�WZR�GDWD�VHWV�SURYLGHG�
TXDOLWDWLYH�GDWD�RQ��IRU�H[DPSOH��KRZ�PDQ\�SDUWLFLSDQWV�KDG�SUHYLRXVO\�SDUWLFLSDWHG�LQ�D�022&��OHYHOV�RI�
FRPSXWHU�OLWHUDF\�DQG�SDUWLFLSDQW�H[SHFWDWLRQV�RI�WKH�8QGHUVWDQGLQJ�'HPHQWLD�FRXUVH��
�
$V�D�JHQHUDO�REVHUYDWLRQ��LW�ZDV�FOHDU�IURP�'LVFXVVLRQ�)RUXP�GDWD�WKDW�WKH�PDMRULW\�RI�SDUWLFLSDQWV�ZHUH�
FRPIRUWDEOH�LQWURGXFLQJ�WKHPVHOYHV�WR�WKH�RWKHU�SDUWLFLSDQWV�DQG�GLVFXVVLQJ�ZK\�WKH\�ZHUH�XQGHUWDNLQJ�WKH�
FRXUVH��+RZHYHU��ZKHQ�LW�FDPH�WR�HQJDJHPHQW�ZLWK�WKH�FRXUVH�PDWHULDO�YLD�GLVFXVVLRQ�IRUXPV�DQG�D�UHTXLUHPHQW�
WR�FRQWULEXWH�YLD�UHVHDUFK�RU�SHUVRQDO�WKRXJKWV�RQ�GHPHQWLD�UHODWHG�TXHVWLRQV��QXPEHUV�GURSSHG�GUDPDWLFDOO\��
7KH�)HHGEDFN�6XUYH\�DW�WKH�FRQFOXVLRQ�RI�WKH�SLORW�FRQWDLQHG�D�QXPEHU�RI�TXHVWLRQV�UHODWLQJ�WR�GLVFXVVLRQ�
IRUXPV�FRQILUPHG�WKDW�SDUWLFLSDWLRQ�ZDV�DQ�LVVXH�IRU�VRPH��³0D\EH�LW�LV�P\�DJH�EXW�,�DP�QRW�UHDOO\�FRPIRUWDEOH�
VKDULQJ�WKRXJKWV�HWF�ZLWK�VWUDQJHUV��0D\EH�DV�WKH�FRXUVH�SURJUHVVHG�,�PLJKW�IHHO�PRUH�FRPIRUWDEOH�ZLWK�XVLQJ�
WKLV�PHGLXP�´��&����³,�ZRXOG�SUREDEO\�VWLOO�RQO\�XVH�>GLVFXVVLRQ�ERDUGV@�LI�,�NQHZ�P\�TXHVWLRQV�ZHUH�EHLQJ�
DQVZHUHG�E\�D�VXEMHFW�H[SHUW�´��&�����&RPPHQWV�DUH�DQRQ\PRXV�DQG�QXPEHUHG�VHTXHQWLDOO\���
�
,Q�UHVSRQVH�WR�UHVLVWDQFH�WR�GLVFXVVLRQ�SDUWLFLSDWLRQ�LQ�WKH�SLORW��DQ�RULJLQDO�FRQFHSW�IRU�GLVFXVVLRQ�IRUXPV�ZDV�
GHYLVHG�IRU�WKH�IXOO�UHOHDVH�YHUVLRQ��FDOOHG�WKH�µWKRXJKW�WUHH�¶�$�WKRXJKW�WUHH�EHJLQV�ZLWK�D�VWDWHPHQW��IRU�
H[DPSOH��³TXDOLW\�RI�OLIH�IRU�PH�PHDQV�«´�DQG�HQDEOHV�SDUWLFLSDQWV�WR�FRQWULEXWH�WKHLU�RZQ�WKRXJKWV�LQ�D�OHVV�
WKUHDWHQLQJ�VSDFH�E\�DGGLQJ�WR�WKH�PDMRU�WKUHDG�RU�DGGLQJ�WKUHDGV��EUDQFKHV��RI�WKHLU�RZQ��1R�EDFNJURXQG�
NQRZOHGJH�LV�UHTXLUHG��$GGLWLRQDOO\��µDVN�DQ�H[SHUW¶�ZDV�LQWURGXFHG�LQWR�WKH�FRXUVH�GHVLJQ���
�
7KH�SLORW�)HHGEDFN�6XUYH\�ZDV�FRPSOHWHG�E\����SHRSOH��RXW�RI�WKH�WRWDO�����DFWLYH�SDUWLFLSDQWV��LW�SURYLGHG�WKH�
PDMRULW\�RI�XVHIXO�LQIRUPDWLRQ�IRU�WKH�OHDUQLQJ�GHVLJQ�RI�WKH�IXOO�UHOHDVH��)RU�H[DPSOH��DGGLWLRQDO�DFWLYLWLHV�DQG�
VFHQDULRV�ZHUH�LQFOXGHG�LQ�WKH�IXOO�UHOHDVH�GHVLJQ��ZLWK�H[WUD�µKLQWV¶�DQG�µIHHGEDFN¶�IHDWXUHV�WKDW�DSSHDU�ZKHQ�
VHOHFWHG�E\�SDUWLFLSDQWV��LQ�UHVSRQVH�WR�FRPPHQWV�VXFK�DV��³,�ZDV�ILQGLQJ�LW�GLIILFXOW�DV�WKHUH�ZDV�QRW�PXFK�
IHHGEDFN��,�WKRXJKW�WKHUH�ZRXOG�EH�IHHGEDFN�RQ�RXU�QRWHV�WKDW�ZH�ZURWH"�,�JXHVV�\RX�ZRXOG�VHH�DQ�DVVLJQPHQW�
TXHVWLRQ�RU�HVVD\�LI�\RX�ZHUH�GRLQJ�WKH�FRXUVH�SURSHU"´��&����$QRWKHU�SDUWLFLSDQW�VWDWHG�WKDW�WKH\�ZRXOG�OLNH��³�
«�PRUH�YLGHRV�RI�VWRULHV�IURP�SHRSOH�ZLWK�GHPHQWLD��WKHUH�DUH�VRPH�JUHDW�EORJ�VLWHV�WKDW�SHRSOH�ZLWK�GHPHQWLD�
SDUWLFLSDWH�LQ�DQG�WHOO�H[DFWO\�KRZ�LW�LV�IRU�WKHP´��&����7KLV�OHG�WR�LQFOXGLQJ�FRQWULEXWLRQV�IURP�ERWK�D�SHUVRQ�
ZLWK�GHPHQWLD�DQG�D�IDPLO\�FDUHU�RI�VRPHRQH�ZLWK�GHPHQWLD�LQ�WKH�IXOO�UHOHDVH�FRQWHQW��$GGLWLRQDOO\��³,V�WKHUH�D�



�
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JORVVDU\�DWWDFKHG�WR�HDFK�XQLW"�3HUKDSV�WKDW�FRXOG�EH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�WKH�WH[W�\RX�SUHVHQW´��&���
SURPSWHG�WKH�GHYHORSPHQW�RI�D�JORVVDU\�VSHFLILFDOO\�IRU�WKH�8QGHUVWDQGLQJ�'HPHQWLD�FRXUVH��7KH�GHILQLWLRQV�
LQFOXGHG�LQ�WKH�JORVVDU\�ZHUH�ZULWWHQ�WR�FRQWH[WXDOLVH�WKH�WHUPV�ZLWKLQ�WKLV�OHDUQLQJ�HQYLURQPHQW��UDWKHU�WKDQ�
EHLQJ�GHULYHG�IURP�GHILQLWLRQV�IURP�WKH�,QWHUQHW���
�
7KH�H[SHUWLVH�RI�WKH�:LFNLQJ�&HQWUH�LQ�GHPHQWLD�UHVHDUFK�DQG�HGXFDWLRQ�LV�D�NH\�YDOXH�SURSRVLWLRQ�IRU�
SDUWLFLSDWLQJ�LQ�WKH�8QGHUVWDQGLQJ�'HPHQWLD�022&��7KXV�WKH�IHHGEDFN��³$OWKRXJK�ODEHOOHG�ZLWK�:LFNLQJ�DQG�
8QLYHUVLW\�RI�7DVPDQLD�,�GLGQ
W�IHHO�WKH�FRQWHQW�GHPRQVWUDWHG�KRZ�WKHVH�JURXSV�ZHUH�DW�WKH�IRUHIURQW�RI�WKH�
ILHOG´��&����OHG�XV�WR�GHYHORS�D�3URILOHV�SDJH�RI�FRQWHQW�GHYHORSHUV�WR�H[SODLQ�WKHLU�DVVRFLDWLRQ�ZLWK�WKH�:LFNLQJ�
&HQWUH�DQG�WKHLU�SURIHVVLRQDO�FUHGHQWLDOV��6LPLODUO\��DQ�LQWURGXFWRU\�FRXUVH�RYHUYLHZ�SDJH�ZDV�DGGHG�LQ�
UHVSRQVH�WR��³0D\EH�KDYH�D�FRXUVH�RYHUYLHZ�ILUVW�VR�ZH�NQRZ�ZKDW
V�DYDLODEOH�DQG�ZKHUH´��&����
�
8QVROLFLWHG�(PDLO�)HHGEDFN�SURYLGHG�LQVLJKWV�WKDW�LQIOXHQFHG�VXEVHTXHQW�FRXUVH�GHVLJQ��7KH�IHHGEDFN��³LI�WKHUH�
ZDV�RQO\�RQH�TXHVWLRQ�DW�D�WLPH�LQ�WKH�ZLQGRZV�UDWKHU�WKDQ�����ZKLFK�EHFDPH�D�ELW�RYHUZKHOPLQJ´��&���UHVXOWHG�
LQ�D�GHVLJQ�FKDQJH�ZLWK�WKH�VHSDUDWLRQ�RI�LQGLYLGXDO�TXHVWLRQV��VXFK�WKDW�RQO\�RQH�FRXOG�EH�GHDOW�ZLWK�DW�D�WLPH��
7KH�VXJJHVWLRQ�RI�SURYLGLQJ��³PRUH�VLJQSRVWLQJ�RI�NH\�LVVXHV�UDLVHG�LQ�VRPH�RI�WKH�YLGHRV�HWF��MXVW�WR�VFDIIROG�
WKH�OHDUQHU�WR�LGHQWLI\�WKH\�NH\�PHVVDJHV´��&���DQG��³$UH�\RX�FRQVLGHULQJ�SODFLQJ�WH[W�ZLWKLQ�WKH�YLGHRV�WR�
UHLQIRUFH�NH\�FRQFHSWV"��&�����OHG�WR�LQFOXGLQJ�D�VOLGH�DIWHU�HDFK�YLGHR�FOLS�VXPPDULVLQJ�PDMRU�SRLQWV�FRYHUHG���
�
3LORW�UHVXOWV� WHFKQLFDO�GHVLJQ�LPSOLFDWLRQV�
�
,W�EHFDPH�HYLGHQW�GXULQJ�WKH�SLORW�SKDVH�WKDW�SURYLGLQJ�RQH�RQ�RQH�DG�KRF�WHFKQLFDO�IHHGEDFN�ZDV�QRW�VFDODEOH�
IRU�D�PDVVLYH�FRKRUW��7KH�WHDP�WKHUHIRUH�GHYLVHG�D�VHOI�KHOS�GLVFXVVLRQ�IRUXP��DV�ZHOO�DV�RQOLQH�KHOS�JXLGHV�DQG�
D�µIUHTXHQWO\�DVNHG�TXHVWLRQV¶�SDJH��7KH�)HHGEDFN�6XUYH\�LQFOXGHG�FRPPHQWV�RQ�WKH�FRXUVH�FRQWHQW��DHVWKHWLF�
TXDOLWLHV�RI�OD\RXW�DQG�VW\OHV��DXGLR�DQG�YLGHR�TXDOLW\��DQG�QDYLJDWLRQDO�DVSHFWV�RI�WKH�OHDUQLQJ�HQYLURQPHQW��7KH�
WHDP�UHVSRQGHG�WR�RQH�FRPPHQW��³,W�ZRXOG�EH�QLFH�WR�KDYH�D�UHFRUGHG�YLGHR�WKDW�VKRZHG�KRZ�WR�PRYH�WKURXJK�
WKH�PDLQ�SDUWV�RI�WKH�022&´��&�����E\�GHVLJQLQJ�DQ�RULHQWDWLRQ�PRGXOH�IRU�WKH�FRXUVH�WKDW�ZRXOG�SUHFHGH�DQ\�
FRQWHQW�PRGXOHV��7KH�JHQHUDO�OD\RXW�DQG�LPSRUWDQW�DVSHFWV�RI�WKH�OHDUQLQJ�HQYLURQPHQW�ZHUH�GHPRQVWUDWHG�YLD�
YLGHR�VFUHHQ�FDSWXUHV�VXSSRUWHG�ZLWK�WH[W�LQVWUXFWLRQV��
�
7KH�)HHGEDFN�6XUYH\�DOVR�SURYLGHG�D�UDQJH�RI�LQIRUPDWLRQ�UHODWLQJ�WR�WHFKQLFDO�LVVXHV��HDUO\�ZLWKGUDZDO�
H[SODQDWLRQV��IHHGEDFN��VXJJHVWLRQV�IRU�LPSURYLQJ�WKH�FRXUVH�DQG�TXHULHV��,QVLJKWV�RQ�WHFKQLFDO�EDUULHUV�WR�
DFFHVVLQJ�WKH�022&��VXFK�DV�³,�KDG�WR�SXOO�RXW�RI�022&�GXH�WR�VORZ�FRQQHFWLRQ��<RXU�FRXUVH�ZDV�YLGHR�
LQWHQVLYH�´��&����DQG�³,V�WKHUH�DQ\�RWKHU�ZD\�,�FDQ�DFFHVV�WKH�FRXUVH"´��&����OHG�WR�SODQV�IRU�WH[W�WUDQVFULSWV�DQG�
GLVFXVVLRQ�TXHVWLRQV�LQ�DQ�H�ERRN�IRUPDW��,Q�UHVSRQVH�WR�D�SDUWLFLSDQW�VXJJHVWLRQ��³,�DP�ILQGLQJ�WKH�LQIRUPDWLRQ�
TXLWH�SDVVLYH�DQG�VHULRXV��DQG�QHHGV�WR�EH�D�ELW�PRUH�LQWHUDFWLYH�WR�IHHO�PRUH�HQJDJHG��«�0D\EH�D�FDVH�VWXG\�LQ�
D�FDUWRRQ�IRUPDW�´��&�����WKH�WHDP�GHYHORSHG�D�VHULHV�RI�VFHQDULRV�LQ�FDUWRRQ�IRUPDW��DFFRPSDQLHG�E\�KLQWV�DQG�
IHHGEDFN��(DFK�RI�WKH�FDUWRRQV�UHODWH�WR�D�IDPLO\��µWKH�022&�)DPLO\¶�ZKR�WDON�DERXW�GHPHQWLD�LVVXHV���
�
3HUVRQDO�&RPPXQLFDWLRQ�ZLWK�SDUWLFLSDQWV�SURGXFHG�IXUWKHU�LQIRUPDWLYH�DQG�XVHIXO�LQIRUPDWLRQ�WKDW�ZDV�
LQFRUSRUDWHG�LQWR�WKH�IXOO�UHOHDVH�FRXUVH�GHVLJQ��)RU�H[DPSOH��RQH�SDUWLFLSDQW�PHQWLRQHG�WKDW�WKH\�KDG�EHHQ�
JLYHQ�D�ZDUQLQJ�IURP�WKHLU�QHWZRUN�SURYLGHU�WKDW�WKH\�KDG�UHDFKHG�WKHLU�GRZQORDG�OLPLW��,Q�UHVSRQVH�WR�WKLV�
IHHGEDFN�WKH�GHIDXOW�UHVROXWLRQ�RI�YLGHR�FOLSV�ZDV�ORZHUHG�WR�UHGXFH�WKH�LPSDFW�RQ�GRZQORDG�FDSDFLW\��
'LVFXVVLRQ�)RUXP�GDWD�LQFOXGHG�D�WHFKQLFDO�IRUXP�GLVFXVVLRQ�WKDW�SURYLGHG�XVHIXO�LQIRUPDWLRQ�GXULQJ�WKH�SLORW��
7KH�022&�GHYHORSPHQW�WHDP�HQGHDYRXUHG�WR�GHDO�ZLWK�HDFK�WHFKQLFDO�LVVXH�DV�LW�DURVH��0DQ\�EXJV�UHODWLQJ�WR�
FRQILJXUDWLRQ�LVVXHV�DQG�GHVLJQ�IDXOWV�LQ�WKH�OHDUQLQJ�PDQDJHPHQW�V\VWHP�ZHUH�UHSRUWHG��,QIRUPDWLRQ�DERXW�
LVVXHV�WKDW�ZHUH�GHDOW�ZLWK�DQG�DQ\�XQUHVROYHG�LVVXHV�ZHUH�IRUZDUGHG�WR�WKH�SODWIRUP�GHYHORSHUV����
�
Conclusions 
�
7KH�8QGHUVWDQGLQJ�'HPHQWLD�022&�ZDV��DQG�LV��XQGHUSLQQHG�DQG�LQIRUPHG�E\�D�V\VWHPDWLF�HYDOXDWLRQ�
UHVHDUFK�DSSURDFK�RYHU�WKUHH�EURDG�GHVLJQ�SKDVHV�RI�SLORW��IXOO�UHOHDVH�DQG�PDWXUH�GHVLJQ��3KLOOLSV�HW�DO���������
(YDOXDWLRQ�GDWD�LQIRUPHG�WKUHH�IRFL�RI�GHVLJQ��SHGDJRJLFDO��WHFKQLFDO�DQG�GHPHQWLD�UHVHDUFK��7KLV�SDSHU�KDV�
SUHVHQWHG�WKH�RXWFRPHV�RI�SKDVH����SLORW�022&��7KH�SLORW�HQDEOHG�HYLGHQFH�EDVHG�FKDQJHV�WR�WKH�WHFKQLFDO�DQG�
SHGDJRJLFDO�DVSHFWV�RI�WKH�GHVLJQ�IRU�SKDVH����WKH����ZHHN�IXOO�UHOHDVH�022&��,Q�SDUWLFXODU��VROLFLWHG�GDWD�VXFK�
DV�5HJLVWUDWLRQ��%DVHOLQH�6XUYH\�DQG�WKH�)HHGEDFN�6XUYH\�SURYLGHG�DFWLRQDEOH�LQIRUPDWLRQ�WR�DFKLHYH�GHVLJQLQJ�
IRU�OHDUQLQJ�QHHGV�DQG�H[SHFWDWLRQV�RI�WKH�FRKRUW��,W�LV�DOVR�FOHDU�WKDW�WKH�'LVFXVVLRQ�)RUXP�DQG�5HIOHFWLYH�
:ULWLQJ�WDVNV�HPEHGGHG�LQ�WKH�022&�ZLOO�SURYLGH�GHPHQWLD�UHVHDUFKHUV�ZLWK�D�ULFK�GDWD�VHW�IRU�LQYHVWLJDWLQJ�
LQWHUQDWLRQDO�SHUVSHFWLYHV�RQ�GHPHQWLD���
�
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