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'HVLJQLQJ�FRQWHPSRUDU\�PXVLF�FRXUVHV�IRU�WKH���VW�
FHQWXU\�PXVLFLDQ��YLUWXDO�ZRUOGV�DV�D�OLYH�PXVLF�
SHUIRUPDQFH�VSDFH��
�
0V�/LVD�-DFND� � ��
6FKRRO�RI�(GXFDWLRQ�
6RXWKHUQ�&URVV�8QLYHUVLW\�
'U�0DWWKHZ�+LOO�� ��
6FKRRO�RI�$UWV�DQG�6RFLDO�6FLHQFHV�
6RXWKHUQ�&URVV�8QLYHUVLW\�
�

7KH�ODQGVFDSH�KDV�DOUHDG\�FKDQJHG�IRU�WKH�PXVLF�LQGXVWU\�LQ�WKH�ZD\�WKDW�PXVLF�LV�FUHDWHG��SHUIRUPHG�
DQG�GLVWULEXWHG��+LJKHU�HGXFDWLRQ�FRXUVHV�LQ�PXVLF��LQFOXGLQJ�FRQWHPSRUDU\�PXVLF��DUH�DEXQGDQW�EXW�LQ�
PDQ\�FDVHV�DUH�QRW�SUHSDULQJ�VWXGHQWV�IRU�WKH���VW�FHQWXU\�PXVLF�LQGXVWU\��,QQRYDWLYH�WHFKQRORJ\�LV�
SXVKLQJ�WKH�ERXQGDULHV�RI�ZKDW�OLYH�SHUIRUPDQFH�LQ�PXVLF�DFWXDOO\�HQWDLOV��7HFKQRORJ\�VXFK�DV�YLUWXDO�
ZRUOGV�LV�RSHQLQJ�XS�DYHQXHV�IRU�JUHDWHU�FRQWURO�E\�WKH�PXVLFLDQ�LQ�UHODWLRQ�WR�GHVLJQ�RI�SHUIRUPDQFH�
VSDFHV�DQG�DELOLW\�WR�DWWUDFW�JOREDO�DXGLHQFHV��7KH�SRWHQWLDO�IRU�WKH�H[SORUDWLRQ�RI�YLUWXDO�ZRUOGV�E\�
PXVLFLDQV�WR�SURPRWH�DSSURSULDWH�FDUHHU�GHYHORSPHQW�VNLOOV�LV�GLVFXVVHG��7HFKQLFDO��RUJDQLVDWLRQDO�DQG�
PRWLYDWLRQDO�LVVXHV�DUH�DOVR�UDLVHG��3UREOHPV�DQG�SRVVLELOLWLHV�DVVRFLDWHG�ZLWK�WKH�LQLWLDO�UXQQLQJ�RI�
SHUIRUPDQFHV�LQ�D�YLUWXDO�ZRUOG�UHYHDO�WKH�FDSDFLW\�RI�KLJKHU�HGXFDWLRQ�WR�LPSOHPHQW�OLYH�PXVLF�
SHUIRUPDQFH�LQ�YLUWXDO�ZRUOGV�DV�SDUW�RI�WKHLU�PXVLF�FRXUVHV��
�
.H\ZRUGV��YLUWXDO�ZRUOGV��PXVLF��HGXFDWLRQ��SHUIRUPDQFH�
�

,QWURGXFWLRQ�
�
&RPSXWHU�PHGLDWHG�HQYLURQPHQWV�WKDW�IDFLOLWDWH�LPPHUVLRQ�RI�WKH�XVHU�LQ�D��'�VSDFH�KDYH�EHHQ�ZULWWHQ�DERXW�
VLQFH�WKH�����V��%UDGEXU\��������.QLJKW��������DQG�ZHUH�UXGLPHQWDULO\�SLRQHHUHG�LQ�WKH�����V�ZLWK�WKH�GHVLJQ�
DQG�GHYHORSPHQW�RI�+HOLJ¶V�6HQVRUDPD�DQG�6XWKHUODQG�DQG�6SURXOO¶V�7KH�6ZRUG�RI�'DPRFOHV�KHDG�PRXQWHG�
GLVSOD\��6XWKHUODQG���������������,Q�EURDG�WHUPV�WKHVH�H[SHULHQFHV�KDYH�EHHQ�ODEHOHG�YLUWXDO�UHDOLW\��95���
'HYHORSPHQW�RI�95�FRQWLQXHV�ZLWK�GLVFRYHULHV�DQG�GHYHORSPHQWV�LQIRUPLQJ�PXFK�RI�WKH�FXUUHQW�SRSXODU�
HQWHUWDLQPHQW�H[SHULHQFHV�VXFK�DV�WKH�.LQHFW��:LL�DQG�;�%R[��7KH�YDULHW\�RI�95�H[SHULHQFHV�DQG�HQYLURQPHQWV�
FDQ�EH�FDWHJRUL]HG�DV�LPPHUVLYH��GHVNWRS��SURMHFWLRQ�DQG�VLPXODWLRQ��-DFREVRQ���������7KH�W\SH�RI�KXPDQ�
FRPSXWHU�LQWHUIDFH�ODUJHO\�GHWHUPLQHV�WKHVH�FDWHJRULHV��7UXO\�LPPHUVLYH�HQYLURQPHQWV�UHTXLUH�WKH�XVHU�WR�ZHDU�
HTXLSPHQW�WKDW�IDFLOLWDWHV�WKH�LPPHUVLYH�H[SHULHQFH�E\�EORFNLQJ�RXW�WKH�UHDO�ZRUOG�DQG�SURMHFWLQJ�LPDJH�DQG�
DXGLR�WKURXJK�KHDG�PRXQWHG�GLVSOD\V��JORYHV��SRVLWLRQ�WUDFNLQJ�GHYLFHV�DQG��'�VRXQG�V\VWHPV��2Q�WKH�RWKHU�
KDQG��GHVNWRS�95�H[SHULHQFH�RQO\�UHTXLUHV�D�FRPSXWHU�ZLWK�WKH�VSHFLILHG�OHYHO�RI�KDUGZDUH��:LWK�WKH�UDSLG�
GHYHORSPHQW�RI�FRPSXWHU�WHFKQRORJ\�GHOLYHULQJ�KLJK�VSHHG�SURFHVVLQJ��KLJK�GHILQLWLRQ�JUDSKLFV�DQG�DXGLR��DQG�
KLJK�VSHHG�,QWHUQHW�FRQQHFWLYLW\�LQ�ORZ�FRVW�SRUWDEOH�GHYLFHV��DFFHVV�WR�95�WHFKQRORJ\�LV�QRZ�SRVVLEOH�DW�D�
FRQVXPHU�OHYHO��95�WKDW�FDQ�EH�LQWHUDFWHG�ZLWK�XVLQJ�D�GHVNWRS�FRPSXWHU��PRXVH�DQG�NH\ERDUG�DUH�JHQHUDOO\�
HDV\�WR�DFFHVV�DQG�DV�VXFK�KDYH�EHHQ�WKH�PRVW�OLNHO\�WR�EH�H[SORUHG�LQ�JHQHUDO�KLJKHU�HGXFDWLRQ�VHWWLQJV��7KH�
W\SH�RI�95�WKDW�WKH�DXWKRUV�KDYH�H[SORUHG�LV�ZKDW�LV�FRPPRQO\�UHIHUUHG�WR�DV�D�YLUWXDO�ZRUOG��9:���7KH�9:�LV�
DFFHVVHG�YLD�D�GHVNWRS�FRPSXWHU�DQG�LQWHUDFWHG�ZLWK�WKURXJK�DQ�DYDWDU�WKDW�LV�PDQLSXODWHG�XVLQJ�D�PRXVH�DQG�
NH\ERDUG��7KH�W\SH�RI�H[SHULHQFH�WKDW�WKH�XVHU�FDQ�KRSH�WR�HQFRXQWHU�LV�ZKDW�0F/HOODQ��������FDOOV�D�ZLQGRZ�
RQ�WKH�ZRUOG�LQ�ZKLFK�WKH�VFUHHQ�DFWV�DV�D�ZLQGRZ�LQWR�ZKLFK�WKH�XVHU�LV�YLHZLQJ��
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�
+LJKHU�HGXFDWLRQ�LQVWLWXWLRQV�KDYH�EHHQ�LQWURGXFLQJ�WKH�XVH�RI�9:V�DV�SDUW�RI�WKHLU�FRXUVHV�LQ�DQ�DWWHPSW�WR�
PHHW�WKH�LQFUHDVLQJ�GHPDQG�IRU�DQ\ZKHUH��DQ\WLPH�OHDUQLQJ�LQ�D�KLJKO\�FRPSHWLWLYH�PDUNHWSODFH��$OELRQ��������
'DOJDUQR��/HH��&DUOVRQ��*UHJRU\��	�7\QDQ��������*UHJRU\�HW�DO���������.LUULHPXLU��������:DUEXUWRQ���������
'HVSLWH�D�GRZQWXUQ�LQ�UHFHQW�\HDUV��WKH�PRVW�SRSXODU�9:�XVHG�LQ�KLJKHU�HGXFDWLRQ�LV�6HFRQG�/LIH��6/���2WKHU�
9:V�WKDW�XQLYHUVLWLHV�DUH�H[SORULQJ�LQFOXGH�WKHLU�RZQ�SXUSRVH�EXLOW�DQG�RWKHU�FRPPHUFLDOO\�DYDLODEOH�9:V�DQG�
JULGV�LQFOXGLQJ�-RND\GLD*5,'��.LWHO\��-LEH��:RUOG�RI�:DUFUDIW��5HDFWLRQ�*ULG��$FWLYH�:RUOGV�DQG�VLP�RQ�D�
VWLFN��7KH�XQLYHUVLW\�DW�ZKLFK�WKLV�VWXG\�WRRN�SODFH�FXUUHQWO\�PDQDJHV�WKUHH�VSDFHV��9:�VLPV�RIWHQ�UHIHUUHG�WR�
DV�LVODQGV��LQ�WKH�9:�6/�DV�ZHOO�DV�XWLOLVLQJ�VLP�RQ�D�VWLFN�IRU�VLQJOH�XVH�9:�EXLOGLQJ�GHYHORSPHQW��,Q������D�
SLORW�SURMHFW�ZDV�XQGHUWDNHQ�ZLWKLQ�WKH�&RQWHPSRUDU\�0XVLF�3URJUDP�H[DPLQLQJ�WKH�H[SHULHQFHV�RI�SHUIRUPHUV�
DQG�DXGLHQFH�SDUWLFLSDQWV�LQ�OLYH�PXVLF�SHUIRUPDQFHV�LQ�6/��6WDII�LQ�WKH�&RQWHPSRUDU\�0XVLF�3URJUDPPH�
EHOLHYH�WKDW�LQFRUSRUDWLQJ�6/�LQWR�WKH�PXVLF�SURJUDP�ZLOO�JHQHUDWH�DQ�DXWKHQWLF�H[SHULHQFH�IRU�VWXGHQWV�WR�
GHYHORS�WKHLU�SHUIRUPDQFH�VW\OH�DQG�WHFKQLTXH��WR�SUDFWLFH�IRU�D�UHDO�HYHQW��WR�ILQG�QHZ�DXGLHQFHV�DQG�QHZ�
SHUIRUPDQFH�RXWOHWV��0RVW�LPSRUWDQW�LV�WKH�FDSDFLW\�IRU�WKH�9:�WR�EH�XWLOLVHG�DV�DQRWKHU�UHDO�SHUIRUPDQFH�VSDFH�
LQ�ZKLFK�SHUIRUPHUV�JHQXLQHO\�HDUQ�PRQH\�DQG�GHYHORS�DQ�DXGLHQFH��
�
%DFNJURXQG�
�
7KH�SURMHFW�GLVFXVVHG�LQ�WKLV�SDSHU�LV�ORFDWHG�LQ�WKH�&RQWHPSRUDU\�0XVLF�3URJUDPPH�DW�D�UHJLRQDO�XQLYHUVLW\�LQ�
16:��$XVWUDOLD��7KH�9:�6/�KDV�DOUHDG\�EHHQ�H[DPLQHG�E\�D�QXPEHU�RI�GLVFLSOLQHV�ZLWKLQ�WKH�XQLYHUVLW\�
LQFOXGLQJ�EXVLQHVV��PDQDJHPHQW��QXUVLQJ��WRXULVP�DQG�HGXFDWLRQ��(DFK�RI�WKHVH�VHFWRUV�KDYH�UHFRJQLVHG�WKH�
SRWHQWLDO�IRU�6/�WR�HQULFK�WKH�FXUUHQW�FRXUVHV�DQG�DVVLVW�VWXGHQWV�WR�GHYHORS�VNLOOV�IRU�WKH���VW�FHQWXU\��
8QIRUWXQDWHO\�QRW�DOO�RI�WKH�LQLWLDO�XQGHUWDNLQJV�LQ�6/�KDYH�FRQWLQXHG�DQG�WKH�DFWXDO�VXVWDLQDELOLW\�RI�9:V�LQ�
KLJKHU�HGXFDWLRQ�UHPDLQV�D�FRQWHQWLRXV�LVVXH��&XUUHQWO\�WKH�XQLYHUVLW\�PDQDJHV�WKUHH�LVODQGV��D�PDLQ�JHQHUDO�
SXUSRVH�LVODQG��D�QXUVLQJ�IRFXV�LVODQG�DQG�DQ�HGXFDWLRQ�UHVHDUFK�LVODQG��2Q�WKH�HGXFDWLRQ�UHVHDUFK�LVODQG�SUH�
VHUYLFH�WHDFKHUV�DUH�HQFRXUDJHG�WR�FRQVLGHU�WKH�XVH�RI�9:V�LQ�WKHLU�IXWXUH�WHDFKLQJ�SUDFWLFH��$�VPDOO�QXPEHU�RI�
HGXFDWLRQ�VWDII�DQG�VWXGHQWV�KDYH�HPEUDFHG�WKH�XVH�RI�9:V�IRU�HGXFDWLRQ��7KH�GHYHORSPHQW�RI�D�FRPPXQLW\�
WKURXJK�H[WUD�FXUULFXODU�HYHQWV�KDV�SURYHG�WR�EH�RQH�ZD\�WR�HQFRXUDJH�SDUWLFLSDWLRQ��DV�%URDGULEE�HW�DO��������
GHVFULEHV�LQ�WKH�GHYHORSPHQW�RI�D�VWURQJ�6/�SUHVHQFH�IRU�WKH�2SHQ�8QLYHUVLW\��8.��6WDII�PHPEHUV�LQ�WKH�
&RQWHPSRUDU\�0XVLF�3URJUDPPH�DQG�WKH�6FKRRO�RI�(GXFDWLRQ�KDYH�EHJXQ�FROODERUDWLQJ�WR�GHYHORS�PXVLF�
SHUIRUPDQFHV�WKDW�FDQ�EH�DWWHQGHG�E\�VWDII�DQG�VWXGHQWV�IURP�DOO�VHFWRUV�RI�WKH�XQLYHUVLW\��7KH�SHUIRUPDQFHV�DUH�
EHLQJ�KHOG�RQ�WKH�HGXFDWLRQ�UHVHDUFK�LVODQG�DQG�DLP�WR�SURYLGH�DQ�HGXFDWLRQDO�H[SHULHQFH�IRU�WKH�PXVLF�VWXGHQWV�
DQG�D�VRFLDO�H[SHULHQFH�IRU�WKH�HGXFDWLRQ�VWXGHQWV��
�
/LWHUDWXUH�5HYLHZ�
�
0XVLF�LV�DQ�LPSRUWDQW�IHDWXUH�RI�9:V�VXFK�DV�6/�ZLWK�D�KLJK�SURSRUWLRQ�RI�6/�DFWLYLWLHV�EHLQJ�FRQFHUWV�DQG�
QLJKW�FOXEV��WKH�VWUHDPLQJ�RI�PXVLF�RQWR�LVODQGV�DV�EDFNJURXQG�DXGLR��DQG�WKH�GHYHORSPHQW�RI�VRFLDO�SUHVHQFH�
DQG�VWLFNLQHVV��NHHSLQJ�SHRSOH�LQ�WKHUH�DQG�JHWWLQJ�SHRSOH�EDFN��WKURXJK�WKH�GHYHORSPHQW�RI�HYHQWV��$V�LQ�UHDO�
OLIH��5/���WKH�DXUDO�HOHPHQW�LV�SHUYDVLYH�LQ�WKH�9:��ZKHWKHU�DV�IRUHJURXQG�RU�EDFNJURXQG�PXVLF��VRXQG�HIIHFWV��
DXGLR�FXHV�RU�DPELHQW�VRXQGV��$�VXUYH\�RI�PXVLF�GHVWLQDWLRQV�FDWDORJXHG�RQ�WKH�6/�ZHEVLWH�OLVW�����ORFDWLRQV�
ZLWK�DW�OHDVW�RQH�EDQG��'XUDQ�'XUDQ��KDYLQJ�WKHLU�RZQ�FDWHJRU\�WKDW�LQFOXGHV����GLIIHUHQW�ORFDWLRQV��6/�KDV�VXE�
FDWHJRULHV�RI�PXVLF�WKDW�UHSOLFDWH�JHQHUDOO\�DFFHSWHG�JHQUHV�VXFK�DV�FRXQWU\�DQG�IRON��OLYH�PXVLFLDQ�VSRWV��SRS�
PXVLF��KLS�KRS��5	%�DQG�UHJJDH��URFN�DQG�PHWDO��HOHFWURQLF�DQG�GDQFH��LQGLH�DQG�DOWHUQDWLYH��MD]]�DQG�EOXHV��
FDIHV�DQG�FDEDUHWV�DQG�OLYH�'-�VSRWV��7KH�6/�GHVWLQDWLRQ�OLVWLQJV�GR�QRW�SURYLGH�D�FRPSOHWH�SLFWXUH�RI�PXVLF�LQ�
6/�DV�PDQ\�VSDFHV�VWUHDP�PXVLF�WR�HQKDQFH�WKH�DPELHQFH�RI�WKHLU�HQYLURQPHQW�RU�FXUDWH�PXVLFDO�FRQFHUWV��
([DPSOHV�RI�PXVLF�XWLOLVHG�RQ�6/�ORFDWLRQV�LQFOXGH�WKH�9LUWXDO�0LQH�LVODQG�ZKHUH�WKH�PXVLF�RI�WKH�$SSDODFKLDQ�
PRXQWDLQV�DUH�LQFOXGHG�LQ�WKH�H[SHULHQFH��$UNDQVDV�6WDWH�8QLYHUVLW\�LVODQG�KDV�D�UHFUHDWLRQ�RI�-RKQQ\�&DVK¶V�
GLQHU��WKH�*ODVWRQEXU\�3RS�)HVWLYDO�6/�HYHQW�RQ�WKH�/RQGRQ�LVODQG�DQG�/DQJXHGRF�&RXHU�FRPPXQLW\�ZKR�KROG�
ODYLVK�EDOOV�UHPLQLVFHQW�RI�WKH�%DURTXH�SHULRG��)XUWKHU�WR�WKH�XWLOLVDWLRQ�RI�6/�IRU�OLYH�PXVLF�SHUIRUPDQFH�E\�5/�
PXVLFLDQV�LV�WKH������FRQFHUW�E\�6X]DQQH�9HJD�DQG�WKH�8��WULEXWH�EDQG�WKDW�SHUIRUP�XQGHU�WKH�QDPH�RI�
8�LQ6/���
�
,QWHUHVWLQJO\�2QGUHMLND���������ZKR�ZDV�DW�WKH�WLPH�WKH�&72�RI�/LQGHQ�/DE��WKH�SURSULHWRUV�RI�6/��DQG�RQH�RI�
WKH�FUHDWRUV�RI�6/��XVHG�PXVLF�DV�D�SULPDU\�H[DPSOH�RI�ZK\�6/�ZDV�LQQRYDWLYH��,PSRUWDQWO\�KH�VXJJHVWHG��
�

6LPXOWDQHRXV�FROODERUDWLRQ�DOORZV�PXOWLSOH�SDUWLFLSDQWV�WR�LQWHUDFW�LQ�ZD\V�QRW�FRPPRQO\�VHHQ�RQ�
WKH�ZHE��VXFK�DV�PXVLFLDQV�LQ�GLIIHUHQW�FLWLHV�SOD\LQJ�D�GXHW�WR�DQ�DXGLHQFH�IURP�DOO�RYHU�WKH�
ZRUOG��7KLV�UHDO�WLPH�H[FKDQJH�LV�DW�WKH�FRUH�RI�KRZ�FRQWHQW�LV�FUHDWHG�ZLWKLQ�6HFRQG�/LIH�
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�2QGUHMLND��������S��������
�
&RQWHQW�FUHDWLRQ�LV�RQH�RI�WKH�PDLQ�GLIIHUHQFHV�EHWZHHQ�D�9:�VXFK�DV�6/�DQG�RWKHU�9:V�VXFK�DV�WKH�H[WUHPHO\�
SRSXODU�0DVVLYHO\�0XOWLSOD\HU�2QOLQH�5ROH�3OD\�*DPHV��00253*���$QWRQHOOR�HW�DO��������S�������ZKR�
XQGHUWRRN�D�WUDIILF�DQDO\VLV�RI�6/��FRQFOXGHG�WKDW�ZKLOH�6/�DQG�00253*V�VKDUH�PDQ\�FKDUDFWHULVWLFV�WKH�
DELOLW\�IRU�WKH�XVHU�LQ�6/�WR�³EXLOG�DQ�DVVRUWPHQW�RI�REMHFWV�ZLWK�GLVWLQFW�QHWZRUN�UHTXLUHPHQWV´�SXW�DGGHG�
SUHVVXUH�RQ�WKH�UHTXLUHPHQWV�DQG�WKH�SUHGLFWDELOLW\�RI�WKRVH�UHTXLUHPHQWV��7UDGLWLRQDO�00253*V�KDYH�³IL[HG�
VFHQDULRV�DQG�REMHFWV�WKDW�DUHQ¶W�FXVWRPLVDEOH´�DQG�DV�VXFK�RQO\�QHHG�WR�DGDSW�WR�ODUJHO\�SUHGLFWDEOH�SOD\HU�
DFWLRQV��7KH\�FKRRVH�PXVLF�VWUHDPLQJ�DV�WKH�H[DPSOH�RI�KLJK�EDQGZLGWK�UHTXLUHPHQWV�WR�XVH�IRU�WKHLU�WHVWV��
7KHLU�UHVXOWV�KHOS�WR�LOOXPLQDWH�VRPH�RI�WKH�WHFKQLFDO�UHTXLUHPHQWV�IRU�PXVLF�SHUIRUPDQFH�LQ�6/���
�
'HVSLWH�WKH�SUHYDOHQFH�RI�PXVLF�LQ�WKH�9:�WKH�LQFOXVLRQ�RI�WKLV�PRGH�RI�SHUIRUPDQFH�DQG�GLVWULEXWLRQ�LV�QRW�
ZLGHO\�H[SORUHG�LQ�KLJKHU�HGXFDWLRQ�PXVLF�FRXUVHV���,Q������3HQFH��LQ�KLV�UROH�DV�WKH�PDQDJHU�RI�WKH�3DQWKHRQ�
&RQFHUW�+DOO�LQ�6/��FUHDWHG�DQ�LQWHUQVKLS�SURJUDP�IRU�PXVLF�LQGXVWU\�VWXGHQWV�IURP�6WDWH�8QLYHUVLW\�RI�1HZ�
<RUN�±�2QHRQWD��+LV�SURMHFW�LQYROYHG�WKUHH�VWDII�DQG�QLQH�YROXQWHHU�VWXGHQWV�LQ�RQH�VHPHVWHU��7KH�VWDII�SOD\HG�
WKUHH�GLIIHUHQW�UROHV�HDFK�DV�WKH�PXVLF�HGXFDWRU��WKH�WHFKQLFLDQ�DQG�WKH�SHUIRUPDQFH�VSDFH�PDQDJHU��7KH�
VWXGHQWV�SURYLGHG�SXEOLFLW\�DQG�WHFKQLFDO�VXSSRUW�WR�PXVLFLDQV�ZKR�ZHUH�DOUHDG\�PXVLF�SHUIRUPHUV�LQ�6/��3HQFH�
IRXQG�WKDW�WKH�FRQFHUWV�WKDW�WKHVH�VWXGHQWV�RUJDQL]HG�ZHUH�YHU\�VXFFHVVIXO�DQG�WKH\�³UHTXLUHG�IHZHU�ILQDQFLDO�
UHVRXUFHV�DQG�HQWDLOHG�IHZHU�ULVNV´�WKDQ�SHUIRUPDQFHV�LQ�5/���3HQFH��������S������7KH�SURMHFW�LV�GLVFXVVHG�
IXUWKHU�LQ�*UHHQEHUJ��1HSNLH�DQG�3HQFH��������DQG�FLWHG�LQ�:RQJWDQJVZDG��������DV�RQH�RI�WKUHH�H[DPSOHV�RI�
WKH�VXFFHVVIXO�XVH�RI�6/�IRU�HGXFDWLRQ��$QRWKHU�H[DPSOH�RI�WKH�XVH�RI�6/�WR�SURPRWH�DQG�HGXFDWH�DERXW�PXVLF�
FDQ�EH�IRXQG�LQ�6FKZDUW]���������+H�GHVFULEHV�KRZ�LQ������KH�UHDOL]HG�WKDW�WKH�LPPHUVLYH�DQG�LQWHUDFWLYH�
HQYLURQPHQW�RI�6/�KDG�WKH�SRWHQWLDO�WR�HQFRXUDJH�DQG�PRWLYDWH�RWKHUV�WR�DSSUHFLDWH�&ODVVLFDO�0XVLF�DQG�KH�
GHYHORSHG�D�SUHVHQFH�IRU�WKH�0XVLF�$FDGHP\�2QOLQH��6FKZDU]�DW�ILUVW�GHVLJQHG�D�WRZHU�EORFN�WKDW�KDG�H[KLELWV�
VLPLODU�WR�D�PXVHXP�LQ�5/��+H�GLVFRYHUHG�RYHU�WKH�ILUVW�\HDU�WKDW�SHRSOH�UHWXUQHG�WR�WKH�VSDFH�ZKHQ�WKH\�NQHZ�
RWKHUV�ZRXOG�EH�DYDLODEOH�WR�WDON�WR�RU�LI�D�FRQFHUW�ZDV�SURJUDPPHG��,Q�WKH�VHFRQG�\HDU�WKH\�SXUFKDVHG�D�ZKROH�
LVODQG�DQG�VWDUWHG�WR�RSHUDWH�³MXVW�DV�D�µUHDO¶�SK\VLFDO�ZRUOG�FDPSXV´��S������,Q������6FKZDUW]�VDLG�WKDW�WKH�
0XVLF�$FDGHP\�2QOLQH�ZRXOG�³FRQWLQXH�WR�GHYHORS�DQG�JHQHUDWH�QHZ�DQG�XQLTXH�FRQWHQW�ZLWK�WKH�JRDO�RI�
UHDFKLQJ�EH\RQG�6/�DXGLHQFHV´��6FKZDU]��������S������,W�LV�LQWHUHVWLQJ�WR�QRWH�WKDW�WKH�H[DPSOHV�RI�3HQFH�DQG�
6FKZDU]�GLVFXVVHG�KHUH�KDYH�QRW�FRQWLQXHG�LQ�6/��)XUWKHU�VWXGLHV�LQWR�ZK\�HGXFDWRUV�DUH�QRW�VWLOO�XVLQJ�6/�DUH�
XQGHUZD\�DQG�QHFHVVDU\�WR�DVVHVV�ZK\�WKH�SRWHQWLDO�RI�9:V�LV�QRW�EHLQJ�IXOO\�UHDOL]HG��:KLOH�VRPH�KDYH�
GLVFRQWLQXHG�WKHLU�XVH�RI�6/�DQG�9:V�IRU�PXVLF�5RJHUV��������GHPRQVWUDWHV�YLDELOLW\�ZLWK�KHU�RQJRLQJ�
FODVVLFDO�VW\OH�FRQFHUWV�LQ�SOD\�VLQFH��������
�
7KH�OLWHUDWXUH�LV�VFDQW�LQ�UHJDUG�WR�PXVLF�HGXFDWLRQ�LQ�9:V�SUHVXPDEO\�GXH�WR�WKH�ODFN�RI�XVH�RI�9:V�E\�KLJKHU�
HGXFDWLRQ�LQ�WKH�GLVFLSOLQH�RI�PXVLF��$�VLJQLILFDQW�UHDVRQ�IRU�DGYRFDWLQJ�IRU�WKH�XVH�RI�9:V�LQ�D�PXVLF�FRXUVH�LQ�
KLJKHU�HGXFDWLRQ�LV�WR�SURYLGH�WKH�VWXGHQWV�ZLWK�H[SHULHQFH�LQ�QHZ�WHFKQRORJLHV�DQG�QHZ�ZD\V�WR�QHJRWLDWH�WKHLU�
PXVLF�FDUHHU��$V�%DUWOHHW�HW�DO��������S������VXJJHVW��³�W�ZHQW\�ILUVW�FHQWXU\�LQIOXHQFHV�RQ�WKH�$XVWUDOLDQ�PXVLF�
LQGXVWU\�VXFK�DV�GLJLWL]DWLRQ��JOREDOL]DWLRQ�DQG�GHUHJXODWLRQ�PHDQ�WKDW�ZKLFKHYHU�SDUW�RI�WKH�VHFWRU�PXVLFLDQV�
ZRUN�LQ��WKH\�PXVW�QDYLJDWH�QHZ�FRQWH[WV�DQG�EXVLQHVV�PRGHOV�DQG�SRVVHVV�QHZ�DQG�GLYHUVH�VNLOO�VHWV´��2QH�
SDUWLFXODU�DVSHFW�RI�WKHVH�FKDQJHV�LV�KLJKOLJKWHG�E\�/XWK\�DQG�$XFRXWXULHU��������S�����REVHUYDWLRQV�RI�WKH�
³WUDQVLWLRQ�DZD\�IURP�WKH�UHWDLOLQJ�DQG�GLVWULEXWLRQ�RI�IL[HG�REMHFWV��UHFRUGV��ILOHV��WR�WKH�FRQVXPSWLRQ�RI�OLYH��
LQWHUDFWLYH�HYHQWV��FRQFHUWV��KDSSHQLQJV�´��/LYH�SHUIRUPDQFH�LQ�9:V�UHSUHVHQWV�RQH�SRVVLEOH�DYHQXH�IRU�
H[SORULQJ�WKHVH�QHZ�FRQWH[WV�DQG�EXVLQHVV�PRGHOV�UHTXLULQJ�D�UDQJH�RI�QHZ�VNLOOV���
�
0HWKRGRORJ\�
�
$Q�DFWLRQ�UHVHDUFK�DSSURDFK��.HPPLV�DQG�0F7DJJDUW��������KDV�EHHQ�XWLOLVHG�LQ�WKH�SODQQLQJ��UHIOHFWLQJ�DQG�
UHGHVLJQ�RI�WKH�XWLOLVDWLRQ�RI�6/�LQ�PXVLF�SHUIRUPDQFH�DV�SDUW�RI�D�GHJUHH�SURJUDP�LQ�PXVLF�DW�D�UHJLRQDO�
XQLYHUVLW\��7KH�DXWKRUV�KDYH�EURXJKW�WKHLU�VSHFLILF�DUHDV�RI�H[SHUWLVH�LQ�PXVLF�DQG�9:V�WR�GHVLJQ�DQG�
LPSOHPHQW�RSSRUWXQLWLHV�IRU�VWXGHQWV�WR�H[SORUH�9:V��7KH�LQWHQWLRQ�LQ�WKLV�SLORW�SKDVH�ZDV�WR�H[SORUH�WKH�
SRVVLELOLWLHV�RI�9:V�DV�D�QHZ�PHGLD�IRU�FRQWHPSRUDU\�PXVLFLDQV�DQG�DV�VXFK�DQ�DFWLRQ�UHVHDUFK�PHWKRGRORJ\�LV�
DQ�HIIHFWLYH�IUDPHZRUN�WR�KHOS�LQIRUP�IXWXUH�SUDFWLFH��7KUHH�VHSDUDWH�SHUIRUPDQFHV�DUH�GLVFXVVHG�DQG�UHSUHVHQW�
WKUHH�F\FOHV�RI�LPSOHPHQWDWLRQ��UHIOHFWLRQ�DQG�UHGHVLJQ��,Q�VHPHVWHU�RQH�RI�������OLYH�SHUIRUPDQFHV�E\�VWDII�DQG�
VWXGHQWV�ZHUH�SUHVHQWHG�LQ�6/�WR�D�YDULHW\�RI�DXGLHQFHV�DQG�IURP�D�YDULHW\�RI�5/�VSDFHV��7KH�ILUVW�SHUIRUPDQFH�
ZDV�XQGHUWDNHQ�E\�RQH�RI�WKH�VWDII�DQG�SURMHFWHG�WR�WKH�ZKROH�&RQWHPSRUDU\�0XVLF�3URJUDPPH�DW�WKH�EHJLQQLQJ�
RI�WKH�VHPHVWHU��7KH�VHFRQG�SHUIRUPDQFH�LQYROYHG�WHQ�VWXGHQWV�ZKR�FRPSULVHG�WZR�VWXGHQW�EDQG�HQVHPEOHV��
7KH\�SHUIRUPHG�LQ�D�SUDFWLFH�URRP�WR�DQ�LQYLWHG�DXGLHQFH�ZKR�ZHUH�SUHVHQW�LQ�ERWK�5/�DQG�WKH�9:��$�WKLUG�
SHUIRUPDQFH�ZDV�E\�D�EDQG�RI�IRXU�PXVLFLDQV��RQH�RI�ZKLFK�ZDV�DQ�KRQRXUV�VWXGHQW�LQ�WKH�PXVLF�SURJUDP��$IWHU�
WKH�SHUIRUPDQFHV�WKH�VWXGHQWV�ZHUH�LQWHUYLHZHG�DQG�DVNHG�WR�UHIOHFW�RQ�WKHLU�H[SHULHQFH�DQG�WR�HQYLVDJH�WKH�
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IXWXUH�SRWHQWLDO�RI�9:V�IRU�PXVLFLDQV��7KH�SDUWLFLSDQWV�RIIHUHG�WKHLU�SHUFHSWLRQV�RQ�KRZ�WKH\�PD\�RU�PD\�QRW�
XVH�6/�DV�D�SHUIRUPDQFH�VSDFH��7KH�IHHGEDFN�IURP�WKH�VWXGHQWV�ZDV�UHIOHFWHG�XSRQ�E\�WKH�VWDII�ZKR�PDGH�
FKDQJHV�WR�WKH�ZD\�LQ�ZKLFK�WKH�DFWLYLW\�ZDV�GHYLVHG��)RU�HDFK�RI�WKH�SHUIRUPDQFHV�WKH�VWXGHQWV�ZHUH�DVNHG�WR�
FUHDWH�WKHLU�RZQ�DYDWDUV�DQG�ZHUH�DOVR�SURYLGHG�ZLWK�SUHPDGH�DYDWDUV�HTXLSSHG�ZLWK�DQLPDWLRQ�DQG�PXVLFDO�
LQVWUXPHQWV��7KH�VDPH�6/�VSDFH�ZDV�XVHG�IRU�DOO�WKUHH�SHUIRUPDQFHV��7KLV�SDSHU�GHVFULEHV�WKH�VHWXS�DQG�
WHFKQLFDO�UHTXLUHPHQWV�IRU�HDFK�RI�WKH�WKUHH�SHUIRUPDQFHV��7KH�LQWHJUDWLRQ�RI�9:V�LQWR�WKH�PXVLF�GHJUHH�
SURJUDP�LV�IXUWKHU�GLVFXVVHG�DV�DQ�LPSRUWDQW�SDUW�RI�WKH�DLP�WR�GHYHORS�WKH�FDSDFLW\�IRU�VWXGHQWV�WR�EH�UHVSRQVLYH�
WR�FKDQJHV�LQ�WKH�PXVLF�LQGXVWU\��SDUWLFXODUO\�LQ�UHODWLRQ�WR�WHFKQRORJLFDO�DVSHFWV�RI�PXVLF�FUHDWLRQ�DQG�
GLVWULEXWLRQ��0XFK�RI�WKLV�DOLJQV�ZLWK�WKH�8QLYHUVLW\�JUDGXDWH�DWWULEXWH��WUDQVIHUDEOH�VNLOO��RI�³OLIHORQJ�OHDUQLQJ�±�
WKH�DELOLW\�WR�EH�UHVSRQVLYH�WR�FKDQJH��WR�EH�LQTXLULQJ�DQG�UHIOHFWLYH�LQ�SUDFWLFH��WKURXJK�LQIRUPDWLRQ�OLWHUDF\�DQG�
DXWRQRPRXV��VHOI�PDQDJHG�OHDUQLQJ´��6&8���������
�
0XVLF�3HUIRUPDQFHV�LQ�6HFRQG�/LIH�
�
6ROR�VWDII�SHUIRUPDQFH��
�
$W�WKH�EHJLQQLQJ�RI�HYHU\�\HDU�WKH�VWDII�LQ�WKH�&RQWHPSRUDU\�0XVLF�3URJUDPPH�JLYH�D�SHUIRUPDQFH�WR�WKH�ZKROH�
FRKRUW�DV�D�VKRZFDVH�IRU�WKH�VWDII�DQG�WR�VWDUW�WKH�ZHHNO\�FRQFHUW�VHULHV��,Q������RQH�RI�WKH�DXWKRUV�RI�WKLV�SDSHU�
FKRVH�WR�XVH�6/�DV�D�SHUIRUPDQFH�VSDFH��+LV�LQWHQWLRQ�ZDV�WR�XVH�WKH�SHUIRUPDQFH�DV�D�ODXQFK�SDG�WR�JDXJH�
LQWHUHVW�IURP�VWDII�DQG�VWXGHQWV�WR�6/��$V�WKH�SHUIRUPDQFH�ZDV�XQGHUWDNHQ�GXULQJ�WKH�UHJXODU�FRQFHUW�WLPH�WKH�
SHUIRUPHU�KDG�D�KLJK�OHYHO�RI�WHFKQLFDO�VXSSRUW�IURP�RWKHU�VWDII��7KLV�ZDV�WKH�ILUVW�WLPH�WKDW�DQ\�RI�WKH�VWDII�KDG�
XVHG�6/�IRU�SHUIRUPDQFH�DQG�WKH�ILUVW�WLPH�WKDW�PDQ\�RI�WKH�VWXGHQWV�KDG�ZLWQHVVHG�D�SHUIRUPDQFH�LQ�6/��,Q�WKH�
GHVLJQ�RI�WKH�SHUIRUPDQFH�WKH�DXWKRUV�KDG�ZDQWHG�WKH�VWDII�PHPEHU�WR�SHUIRUP�OLYH�IURP�KLV�KRPH��%HLQJ�DEOH�
WR�GHPRQVWUDWH�WR�WKH�VWXGHQWV�WKDW�WKH�5/�SHUIRUPDQFH�ORFDWLRQ�FRXOG�EH�UHPRWH�IURP�WKH�DXGLHQFH�ZDV�DQ�
LPSRUWDQW�GULYHU�IRU�XVLQJ�6/��7KH�FRQFHSW�RI�SHUIRUPLQJ�IURP�KRPH�ZDV�DOVR�DWWUDFWLYH�WR�WKH�VWDII�PHPEHU�IRU�
D�QXPEHU�RI�RWKHU�UHDVRQV��LQFOXGLQJ�IDPLOLDULW\�ZLWK�LQVWUXPHQW��DQ�XSULJKW�SLDQR�WKDW�FRXOG�QRW�EH�PRYHG�IRU�
WKH�SXUSRVH�RI�SHUIRUPLQJ�DW�FRPPHUFLDO�YHQXHV���HDVH�RI�VHWXS��QR�QHHG�WR�UHFUHDWH�H[LVWLQJ�KRPH�VWXGLR��DQG�
JHQHUDO�OHYHO�RI�FRPIRUW�LQ�UHODWLRQ�WR�SHUIRUPLQJ�IURP�D�KRPH�VWXGLR��7KH�WHFKQRORJLFDO�UHTXLUHPHQWV�IRU�
VWUHDPLQJ�DXGLR�LQWR�6/�ZHUH�YHU\�PXFK�DNLQ�WR�KRPH�VWXGLR�UHFRUGLQJ��ZLWK�WKH�DGGLWLRQ�RI�WKH�OLYH�VWUHDPLQJ�
DQG�6/�FRPSRQHQWV��)LJXUH���VKRZV�WKH�GHVLUHG�VHW�XS�IRU�WKH�VROR�SHUIRUPDQFH�IURP�WKH�VWDII�PHPEHU¶V�KRPH��
:LWKRXW�6/�D�OLVWHQHU�FDQ�UHFHLYH�D�OLYH�IHHG�WKURXJK�WKH�VWUHDPLQJ�VHUYHUV�85/��+RZHYHU�WKH�XVH�RI�6/�DGGV�DQ�
H[WUD�GLPHQVLRQ��WKDW�RI�WKH�DYDWDU��7KH�DYDWDU�LV�WKH�YLVXDO�UHSUHVHQWDWLRQ�RI�WKH�SHUIRUPHU�DQG�DV�VXFK�UHTXLUHV�
DQLPDWLQJ�DQG�VRPH�DWWHQWLRQ�SDLG�WR�WKH�DYDWDU�E\�HLWKHU�WKH�SHUIRUPHU�RU�D�SHUVRQ�ZKR�PD\�EH�SOD\LQJ�WKH�UROH�
RI�WKH�SHUIRUPHU��,Q�WKH�LQLWLDO�GHVLJQ�WKH�SHUIRUPHU�ZDV�WR�KDYH�D�FRPSXWHU�VHW�XS�ZLWK�KLP�ORJJHG�LQWR�6/�ZLWK�
KLV�DYDWDU��7KH�DYDWDU�ZRXOG�EH�DQLPDWHG�DV�D�SLDQR�SOD\HU��7KH�H[SHULHQFH�IRU�WKH�DXGLHQFH�ZDV�GHVLJQHG�VR�
WKDW�WKH\�ZRXOG�HLWKHU�FRPH�WR�WKH�SHUIRUPDQFH�LQ�6/�RU�YLHZ�6/�SURMHFWHG�LQWR�WKH�5/�FRQFHUW�VSDFH�DW�WKH�
XQLYHUVLW\�FDPSXV���
�
$�QXPEHU�RI�IDFWRUV�FDXVHG�WKLV�LQLWLDO�VHW�XS�WR�EH�FKDQJHG��KHOSLQJ�WR�KLJKOLJKW�D�UDQJH�RI�WHFKQLFDO�
FRQVLGHUDWLRQV�ZKHQ�SHUIRUPLQJ�OLYH�LQ�6/��7KH�ILUVW�SUREOHP�ZDV�WKH�ODFN�RI�,QWHUQHW�FRQQHFWLRQ�DW�WKH�
SHUIRUPHU¶V�KRPH�GXH�WR�D�UHFHQW�KRXVH�PRYH�DQG�VXEVHTXHQW�GHOD\�LQ�SKRQH�OLQHV�EHLQJ�FRQQHFWHG��8QDEOH�WR�
SHUIRUP�IURP�KRPH��WKH�FRQWLQJHQF\�SODQ�ZDV�IRU�WKH�SHUIRUPDQFH�WR�WDNH�SODFH�LQ�D�VWXGLR�RQ�WKH�XQLYHUVLW\�
FDPSXV��7KH�DXWKRUV�ZHUH�VWLOO�WU\LQJ�WR�VLPXODWH�WKH�DFW�RI�D�SHUIRUPDQFH�IURP�D�UHPRWH�ORFDWLRQ��,Q�SUHSDUDWLRQ�
IRU�WKH�SHUIRUPDQFH�RFFXUULQJ�RQ�FDPSXV�D�QXPEHU�RI�WHVWV�ZHUH�GRQH�WR�FKHFN�WKH�FRQQHFWLRQ�WR�WKH�DXGLR�
VHUYHU��,Q�VR�GRLQJ�D�VLJQLILFDQW�SUREOHP�ZDV�IRXQG��7KH�XQLYHUVLW\�KDYH�VKDSLQJ�WRROV�RQ�WKHLU�VHUYHU�WR�UHVWULFW�
VWXGHQWV�IURP�GRZQORDGLQJ�ODUJH�DPRXQWV�RI�GDWD�IURP�WKH�,QWHUQHW��7KLV�WRRO�FDXVHG�WKH�DXGLR�VWUHDP�WR�GURS�
RXW�FRQWLQXDOO\��)RUWXQDWHO\�DQ�,7�WHFKQLFLDQ�ZDV�ZLOOLQJ�WR�PDNH�FKDQJHV�WR�WKH�VKDSLQJ�WRRO�WR�DOORZ�WKH�DXGLR�
WR�SURFHHG�WKURXJK�WR�WKH�VHUYHU��2Q�WKH�GD\�RI�WKH�SHUIRUPDQFH�WKH�VWXGLR�EDVHG�VHWXS�ZDV�ZRUNLQJ�GXULQJ�
VRXQG�FKHFN��KRZHYHU�WHQ�PLQXWHV�SULRU�WR�WKH�VFKHGXOHG�SHUIRUPDQFH�WLPH�WKH�FRPSXWHU�GHOLYHULQJ�WKH�OLYH�
VWUHDP�FHDVHG�ZRUNLQJ�DQG�VRPH�IUDQWLF�WURXEOHVKRRWLQJ�SURYHG�XQVXFFHVVIXO��7KLV�OHG�WR�WKH�DFWXDO�
SHUIRUPDQFH�WDNLQJ�SODFH�RQ�VWDJH�ZLWK�D�SURMHFWLRQ�RI�WKH�6/�VFUHHQ�IHDWXULQJ�WKH�VWDII�PHPEHU¶V�DYDWDU�
SHUIRUPLQJ��7KH�ODWH�VZLWFK�LQ�SHUIRUPDQFH�ORFDWLRQ�PDGH�IRU�D�VWUHVVIXO�SHUIRUPDQFH�GXH�WR�WKH�VWDII�PHPEHU�
QRW�EHLQJ�SUHSDUHG�IRU�WKH�DFWXDO�SHUIRUPDQFH�LQVWUXPHQW��D�SLDQR�ZLWK�D�PXFK�KHDYLHU�DFWLRQ�WKDQ�WKH�KRPH�
VWXGLR�RU�FDPSXV�VWXGLR�SLDQRV��DQG�DOVR�PHDQW�VRPH�HOHPHQWV�RI�WKH�SHUIRUPDQFH�ZHUH�QRW�LQFOXGHG��H�J���
VDPSOHV�WULJJHUHG�IURP�D�FRPSXWHU���7KH�ILQDO�SHUIRUPDQFH�LQ�WKH�ILUVW�LQVWDQFH��GXULQJ�VRXQG�FKHFN��SURYHG�WR�
WKH�WHFKQLFLDQV�DQG�WKH�VWDII�WKDW�WKH�VHW�XS�IRU�OLYH�SHUIRUPDQFH�LQ�6/�ZDV�YLDEOH��,Q�WKH�VHFRQG�LQVWDQFH��GXULQJ�
WKH�VFKHGXOHG�SHUIRUPDQFH��WKH�VWXGHQWV�ZHUH�DEOH�WR�VHH�ZKDW�6/�ORRNHG�OLNH�EXW�GLG�QRW�H[SHULHQFH�WKH�WUXH�
DIIRUGDQFH�RI�6/�IRU�OLYH�SHUIRUPDQFH�DV�WKH�SHUIRUPHU�ZDV�LQ�WKH�VDPH�ORFDWLRQ�DV�WKH�DXGLHQFH��
� �
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�
�

)LJXUH����,QLWLDO�VHW�XS�IRU�WKH�ILUVW�SHUIRUPDQFH�E\�D�VWDII�PHPEHU��7KH�YHUWLFDO�OLQH�LQGLFDWHV�WKH�
SK\VLFDO�VHSDUDWLRQ�RI�UHDO�ZRUOG�ORFDWLRQV�IURP�WKH�6HFRQG�/LIH�SHUIRUPDQFH��

�
8QGHUJUDGXDWH�VWXGHQW�EDQG�SHUIRUPDQFHV��
�
(YHU\�VHPHVWHU�VWXGHQWV�LQ�WKH�PXVLF�SURJUDP�DUH�SXW�LQWR�EDQGV�WKDW�ZRUN�WRJHWKHU�RQ�D�VHW�UHSHUWRLUH�HDFK�
ZHHN�FXOPLQDWLQJ�LQ�D�ILQDO�SHUIRUPDQFH��7KH�VWXGHQWV�DUH�DVVHVVHG�RQ�WKHLU�SDUWLFLSDWLRQ�DQG�SHUIRUPDQFH��7R�
SURYLGH�VWXGHQWV�ZLWK�DQ�LQLWLDO�LQWURGXFWLRQ�WR�WKH�XVH�RI�6/�DV�D�SHUIRUPDQFH�PHGLXP�D�VPDOO�SDUW�RI�DQ�
HQVHPEOH�UHKHDUVDO�VFKHGXOH�ZDV�GHGLFDWHG�WR�SHUIRUPLQJ�LQ�6/��8VLQJ�WKH�HQVHPEOH�UHKHDUVDO�WLPH�WR�VWUHDP�
WKHLU�SHUIRUPDQFH�LQWR�6/�DOORZHG�WZR�HQVHPEOHV�WR�SHUIRUP�IRU�HDFK�RWKHU�LQ�5/�DQG�LQ�6/��$V�ZLWK�WKH�VWDII�
SHUIRUPDQFH�WKH�PDLQ�DXGLHQFH�ZHUH�HLWKHU�LQ�WKH�5/�VSDFH�RU�LQ�FORVH�SUR[LPLW\�WR�WKH�5/�SHUIRUPDQFH��DW�OHDVW�
WZR�RWKHU�DXGLHQFH�PHPEHUV�MRLQHG�WKH�SHUIRUPDQFH�IURP�D�UHPRWH�ORFDWLRQ��8QGHUWDNLQJ�D�6/�SHUIRUPDQFH�
ZLWK�PRVW�RI�WKH�DXGLHQFH�LQ�FORVH�5/�SUR[LPLW\�JUHDWO\�GLPLQLVKHV�WKH�DIIRUGDQFH�RI�6/�DV�D�VSDFH�WR�SHUIRUP�
WR�D�ZLGHU�DXGLHQFH�DQG�RU�IURP�D�UHPRWH�ORFDWLRQ��,Q�WXUQ�PDNLQJ�LW�OHVV�REYLRXV�WR�WKH�VWXGHQWV�DV�WR�ZK\�6/�LV�
D�YDOXDEOH�VSDFH�IRU�SHUIRUPDQFH��+RZHYHU�WKH�GHVLJQ�ZDV�DV�DQ�LQWURGXFWLRQ�WR�6/�DQG�WKH�UHTXLUHPHQWV�WR�
VWDJLQJ�D�SHUIRUPDQFH�ZLWK�WKH�KRSH�WKDW�WKH�VWXGHQWV�ZRXOG�H[SHULPHQW�ZLWK�WKLV�PHGLXP�LQ�WKH�IXWXUH��3ULRU�WR�
WKH�HQVHPEOH�JURXSV�SHUIRUPLQJ�LQ�6/��D�PXVLF�VWXGHQW�ZKR�XVHV�6/�DV�D�SHUIRUPDQFH�VSDFH��GRLQJ�UHJXODU�
SHUIRUPDQFHV�DQG�HDUQLQJ�D�VPDOO�DPRXQW�RI�PRQH\�IURP�WKHP��PDGH�D�SUHVHQWDWLRQ�WR�WKH�JURXSV�H[WROOLQJ�WKH�
YLUWXHV�RI�6/�IRU�KHU�DV�D�SHUIRUPHU��
�
7KH�VHW�XS�IRU�WKH�VWXGHQW�SHUIRUPDQFH�FRQVLVWHG�RI�WZR�JURXSV�RI�VWXGHQWV�ZKR�DOWHUQDWHG�EHLQJ�WKH�SHUIRUPHUV�
DQG�DXGLHQFH�LQ�6/��7KH�SHUIRUPLQJ�JURXSV�FRPSULVHG�RI�RQH�JURXS�RI�VL[��D�URFN�SRS�OLQH�XS�IHDWXULQJ�GUXP�
NLW��EDVV��HOHFWULF�JXLWDUV��NH\ERDUGV�DQG�YRFDOV��DQG�RQH�JURXS�RI�IRXU��D�URFN�SRS�OLQH�XS�IHDWXULQJ�GUXP�NLW��
EDVV��HOHFWULF�JXLWDU��DQG�YRFDOV���7KH�LQLWLDO�SODQ�IRU�WKH�SHUIRUPDQFH�ZDV�IRU�WKH�SHUIRUPLQJ�VWXGHQWV�WR�EH�LQ�DQ�
HQVHPEOH�UHKHDUVDO�URRP��HTXLSSHG�ZLWK�3$�DQG�LQVWUXPHQWV��ZLWK�FRPSXWHU�ODSWRSV�LQ�IURQW�RI�HDFK�SHUIRUPHU�
VR�WKH\�FRXOG�VHH�DQG�LQWHUDFW�ZLWK�WKHLU�6/�DYDWDU��7KH�DXGLHQFH�ZRXOG�EH�LQ�5/�LQ�DQ�DGMDFHQW�URRP�VHDWHG�DW�
LQGLYLGXDO�FRPSXWHUV�SDUWLFLSDWLQJ�DV�DXGLHQFH�PHPEHUV�ZLWK�WKHLU�6/�DYDWDUV��$�VWHUHR�URRP�PLFURSKRQH�VHWXS�
ZDV�SXW�LQ�SODFH�ZLWK�D�IHHG�LQWR�D�FRPSXWHU�UXQQLQJ�WKH�GLJLWDO�DXGLR�ZRUNVWDWLRQ��'$:���3UR�7RROV��ZLWK�DQ�
RXWSXW�IURP�WKH�'$:�WR�WKH�0DF�EDVHG�DXGLR�VWUHDPLQJ�DSSOLFDWLRQ�1LFHFDVW�WR�WKH�,QWHUQHW�UDGLR�VHUYHU�
6+287FDVW��7KH�85/�JHQHUDWHG�E\�WKH�6+287FDVW�VHUYHU�ZRXOG�EH�DGGHG�WR�WKH�VWUHDPLQJ�DXGLR�RQ�WKH�6/�
SHUIRUPDQFH�VSDFH�
��
$V�ZLWK�WKH�VWDII�SHUIRUPDQFH��D�QXPEHU�RI�WHFKQLFDO�LVVXHV�DURVH�LQ�WKH�SODQQLQJ�VWDJHV��MXVW�SULRU�DQG�GXULQJ�
WKH�SHUIRUPDQFHV��)LQGLQJ�DQ�DYDLODEOH�EDQN�RI�FRPSXWHUV�IRU�VWXGHQWV�WR�XWLOLVH��ERWK�DV�SHUIRUPHUV�DQG�DV�
DXGLHQFH�PHPEHUV�LQ�6/��ZDV�D�FKDOOHQJH��$Q�LGHDO�URRP�IRU�WKH�6/�DXGLHQFH��D�YLGHR�HGLWLQJ�URRP�HTXLSSHG�
ZLWK�ODUJH�PRQLWRUV�DQG�KLJK�TXDOLW\�VSHDNHUV��ZDV�DGMDFHQW�WR�WKH�HQVHPEOH�UHKHDUVDO�VSDFH��KRZHYHU�D�GLIIHUHQW�
GHJUHH�SURJUDP�KDG�SULRULW\�RYHU�WKLV�URRP�DQG�LW�ZDV�XQDYDLODEOH�DW�WKH�VFKHGXOHG�WLPH�IRU�PXVLF�VWXGHQWV��$V�
DQ�DOWHUQDWLYH��ODSWRS�FRPSXWHUV�IRU�HDFK�VWXGHQW�ZHUH�VRXUFHG�IURP�WKH�XQLYHUVLW\�DQG�VWDII�PHPEHUV¶�SHUVRQDO�
FRPSXWHUV��,Q�SUH�VHVVLRQ�WHVWLQJ�LW�ZDV�GLVFRYHUHG�WKDW�WKH�(WKHUQHW�SRUWV�LQ�WKH�URRP�LQ�ZKLFK�WKH�SHUIRUPDQFH�
ZDV�WR�WDNH�SODFH�ZHUH�QRW�DFWLYH�DQG�DQ�(WKHUQHW�FDEOH�QHHGHG�WR�EH�IHG�WR�D�GLIIHUHQW�URRP�WR�FRQQHFW�WKH�
FRPSXWHU�VWUHDPLQJ�WKH�DXGLR�DW�DQ�DGHTXDWH�FRQQHFWLRQ�VSHHG��7KH�GRRU�WR�WKH�SHUIRUPDQFH�VSDFH�URRP�GRRU�
ZDV�GHVLJQHG�IRU�VRXQGSURRILQJ�SXUSRVHV�WKHUHIRUH�LW�ZRXOG�QRW�VKXW�SURSHUO\�ZLWK�DQ�(WKHUQHW�FDEOH�UXQQLQJ�
WKURXJK��:LWK�WKH�GRRU�VOLJKWO\�DMDU��WKH�VSLOO�IURP�WKH�EDQG�SOD\LQJ�SULRU�WR�WKH�SHUIRUPDQFH�FDXVHG�SUREOHPV�
IRU�WKH�VWXGHQWV�ZRUNLQJ�LQ�WKH�URRP�QH[W�GRRU�IXUWKHU�LQWHUUXSWLQJ�WKH�SUHSDUDWLRQV��-XVW�SULRU�WR�WKH�
SHUIRUPDQFH�WKH�VWUHDPLQJ�VHUYHU�VWRSSHG�ZRUNLQJ��7KLV�SUREOHP�ZDV�GXH�WR�WKH�XQLYHUVLW\�VKDSLQJ�WRRO�DV�
GLVFRYHUHG�SULRU�WR�WKH�VWDII�SHUIRUPDQFH��:KLOH�WKH�SUREOHP�ZDV�WKRXJKW�WR�KDYH�EHHQ�IL[HG�HDUOLHU�LW�ZDV�
GLVFRYHUHG�WKDW�RWKHU�SRUWV�LQ�WKH�EXLOGLQJ�ZHUH�VWLOO�DIIHFWHG�E\�WKLV�WRRO��'XH�WR�WKH�OLQN�WR�WKH�VHUYHU�EHLQJ�
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XQUHOLDEOH�D�GHFLVLRQ�ZDV�PDGH�WR�DEDQGRQ�WKH�DXGLR�VWUHDP�DQG�XWLOLVH�WKH�µVSHDN¶�IXQFWLRQ�ZLWKLQ�6/�WR�
SURYLGH�WKH�DXGLR�IHHG�YLD�D�86%�PLFURSKRQH��7KLV�IL[HG�WKH�VRXQG�VSLOO�SUREOHP��DV�WKH�(WKHUQHW�FDEOH�ZDV�QR�
ORQJHU�UHTXLUHG��EXW�LQWURGXFHG�WKH�SUREOHP�RI�PXFK�ORZHU�TXDOLW\�DXGLR�LQWR�6/��7KH�ILQDO�VHW�XS�LV�RXWOLQHG�LQ�
)LJXUH����

�
�)LJXUH����6HW�XS�XVHG�IRU�WKH�ILUVW�SHUIRUPDQFH�E\�VWXGHQW�HQVHPEOHV��7KH�YHUWLFDO�OLQH�LQGLFDWHV�WKH�

SK\VLFDO�VHSDUDWLRQ�RI�UHDO�ZRUOG�ORFDWLRQV��
�

+RQRXUV�VWXGHQW�EDQG�SHUIRUPDQFH��
�
$�VHFRQG�VWXGHQW�SHUIRUPDQFH�ZDV�DUUDQJHG�ZLWK�DQ�+RQRXUV�VWXGHQW�ZKR�ZDV�LQWHUHVWHG�LQ�WULDOOLQJ�9:�
WHFKQRORJ\�DIWHU�DWWHQGLQJ�WKH�VWXGHQW�HQVHPEOH�SHUIRUPDQFHV�LQ�6/��7KH�VWXGHQW�SHUIRUPHG�DV�SDUW�RI�KLV�IRXU�
SLHFH�LQVWUXPHQWDO�PDWK�PHWDO�EDQG�LQ�ZKLFK�KH�LV�WKH�GUXPPHU��$�GLIIHUHQW�WHFKQLFDO�VHWXS�IURP�WKH�RWKHU�
SHUIRUPDQFHV�ZDV�XVHG�DV�WKH�EDQG�SHUIRUPHG�IURP�RQH�RI�WKH�SXUSRVH�EXLOW�UHFRUGLQJ�VWXGLRV�DW�WKH�XQLYHUVLW\�
XWLOLVLQJ�D�PXOWL�PLFURSKRQH�VHWXS�DQG����FKDQQHO�PL[LQJ�GHVN��$�GLJLWDO�PXOWLWUDFN�UHFRUGLQJ�RI�WKH�
SHUIRUPDQFH�ZDV�XQGHUWDNHQ�XVLQJ�3UR�7RROV�DV�SDUW�RI�WKH�SURFHVV��$�OLYH�VWHUHR�PL[�ZDV�IHG�WR�D�VHSDUDWH�
FRPSXWHU�WKDW�ZDV�WKHQ�VWUHDPHG�YLD�WKH�0DF�EDVHG�DXGLR�VWUHDPLQJ�DSSOLFDWLRQ�1LFHFDVW�WR�WKH�,QWHUQHW�UDGLR�
VHUYHU�6+287FDVW��7KH�85/�JHQHUDWHG�E\�WKH�6+287FDVW�VHUYHU�ZDV�DGGHG�WR�WKH�VWUHDPLQJ�DXGLR�RQ�WKH�6/�
SHUIRUPDQFH�VSDFH��VHH�)LJXUH�����7KH�EDQG�PHPEHUV�ZHUH�HDFK�SURYLGHG�ZLWK�D�ODSWRS�UXQQLQJ�6/�DQG�WKHVH�
ZHUH�SODFHG�QHDU�HDFK�SHUIRUPHU�LQ�WKH�UHFRUGLQJ�VWXGLR��+DYLQJ�WULDOOHG�OLYH�SHUIRUPDQFH�LQ�6/�RQ�WKH�RWKHU�
WZR�RFFDVLRQV�WKH�WHFKQLFDO�DXGLR�DVSHFWV�RI�WKLV�SHUIRUPDQFH�FDPH�WRJHWKHU�UHODWLYHO\�VPRRWKO\��7KH�VHVVLRQ�
SURFHHGHG�LQ�D�VLPLODU�ZD\�WR�D�UHFRUGLQJ�VHVVLRQ�ZLWK�WKH�EXON�RI�WKH�WLPH�VSHQW�VHWWLQJ�XS�PLFURSKRQHV��OLQH�
FKHFNLQJ�VLJQDOV�DQG�SURYLGLQJ�D�VXLWDEOH�KHDGSKRQH�PL[�IRU�WKH�SHUIRUPHUV��7KHVH�WDVNV�ZHUH�IDLUO\�QHZ�WR�WKH�
EDQG�PHPEHUV�EXW�WKH�VWDII�PHPEHU�ZDV�H[SHULHQFHG�LQ�WKLV�HQYLURQPHQW��7KH�SHUIRUPDQFH�ZDV�VFKHGXOHG�IRU�D�
6DWXUGD\�DIWHUQRRQ�VR�WKHUH�ZHUH�QR�GLVWUDFWLRQV�IURP�RWKHU�VWDII�RU�VWXGHQWV�DQG�QR�WLPH�SUHVVXUHV�RWKHU�WKDQ�D�
VHOI�LPSRVHG�SHUIRUPDQFH�WLPH��7KH�VKDSLQJ�WRRO�LVVXH�ZKLFK�KDG�LQWHUIHUHG�ZLWK�WKH�VWUHDPLQJ�RI�WKH�SUHYLRXV�
VWXGHQW�SHUIRUPDQFHV�KDG�EHHQ�UHVROYHG�ZLWK�WHFKQLFDO�DVVLVWDQFH�IURP�WKH�XQLYHUVLW\¶V�,7�GHSDUWPHQW��7KH�
DXGLR�VWUHDP�LQWR�6/�ZDV�WHVWHG����PLQXWHV�SULRU�WR�WKH�VFKHGXOHG�SHUIRUPDQFH�WLPH�E\�PHDQV�RI�RQH�UHVHDUFKHU�
LQ�WKH�VWXGLR�FRQWDFWLQJ�WKH�RWKHU�DW�KHU�KRPH�E\�SKRQH�WR�JHW�IHHGEDFN�RQ�WKH�DXGLR�TXDOLW\��)URP�DQ�DXGLR�
TXDOLW\�SHUVSHFWLYH�WKH�SHUIRUPDQFH�ZDV�D�ODUJH�VWHS�XS�IURP�WKH�SUHYLRXV�VWXGHQW�SHUIRUPDQFH��ZKHUH�WKH�
µVSHDN¶�IXQFWLRQ�KDG�EHHQ�XVHG��ZLWK�TXDOLW\�UHVXOWLQJ�IURP�D�PXOWLFKDQQHO�VWXGLR�UHFRUGLQJ��
��
+DYLQJ�PDVWHUHG�WKH�WHFKQLFDO�UHTXLUHPHQWV�RI�WKH�DXGLR�VHW�XS�WKH�IRFXV�WXUQHG�WR�WKH�LVVXHV�RI�ZRUNLQJ�LQ�6/�
DQG�ZKDW�LW�PHDQV�WR�SHUIRUP�LQ�D�V\QFKURQRXV�YLVXDO�RQOLQH�VSDFH��2QO\�RQH�PHPEHU�RI�WKH�EDQG��WKH�+RQRXUV�
VWXGHQW��KDG�KLV�RZQ�DYDWDU�DQG�SULRU�WR�WKH�SHUIRUPDQFH�KH�KDG�PDGH�VRPH�HIIRUW�WRZDUGV�DGGLQJ�VHW�DQG�VWDJH�
GHVLJQ�HOHPHQWV��7KH�EDQG�ORJR�KDG�EHHQ�UHQGHUHG�RQ�D�EDFNGURS�DQG�WKH�WH[WXUH�EHKLQG�WKH�VWDJH�KDG�EHHQ�
UHGHVLJQHG��7KH�RWKHU�EDQG�PHPEHUV�XWLOLVHG�WKH�DYDWDUV�WKDW�KDG�EHHQ�SUH�PDGH�FRPSOHWH�ZLWK�PXVLFDO�
DQLPDWLRQV�IRU�JXLWDULVWV�DQG�YRFDOLVWV���
��



�

��WK�DVFLOLWH�&RQIHUHQFH������3URFHHGLQJV� � 3DJH�����

�
)LJXUH����6HW�XS�XVHG�IRU�WKH�VHFRQG�SHUIRUPDQFH�E\�D�VWXGHQW�OHG�EDQG��7KH�YHUWLFDO�OLQH�LQGLFDWHV�WKH�

SK\VLFDO�VHSDUDWLRQ�RI�UHDO�ZRUOG�ORFDWLRQV��
�
6WXGHQW�UHVSRQVH�WR�SHUIRUPDQFH�LQ�VHFRQG�OLIH�
�
$V�LV�RIWHQ�WKH�FDVH��PDQ\�RI�WKH�VWXGHQWV�DSSHDUHG�REOLYLRXV�WR�WKH�GHJUHH�RI�WHFKQLFDO�IDFLOLWDWLRQ�WKDW�VWDII�
SURYLGHG�IRU�WKH�SHUIRUPDQFHV��)RU�H[DPSOH��WKH�VWXGHQWV�ZHUH�DVNHG�WR�PDNH�WKHLU�RZQ�DYDWDUV�LQ�6/�EHIRUH�
DWWHQGLQJ�WKH�VHVVLRQ�KRZHYHU�RI�WKH����VWXGHQWV�ZKR�SDUWLFLSDWHG�RQO\�RQH�RI�WKHP�FKRVH�WR�GR�WKLV��,Q�
DQWLFLSDWLRQ�RI�WKLV��SULRU�WR�WKH�VHVVLRQ�WKH�UHVHDUFKHUV�KDG�FUHDWHG�JHQHULF�DYDWDUV��HTXLSSHG�ZLWK�DQLPDWHG�
LQVWUXPHQWV�ERXJKW�IURP�WKH�6/�PDUNHWSODFH��WR�UHSUHVHQW�HDFK�RI�WKH�LQVWUXPHQWDOLVWV��%HIRUH�SHUIRUPLQJ��
VWXGHQWV�VSHQW�D�EULHI�WLPH�IDPLOLDULVLQJ�WKHPVHOYHV�ZLWK�EDVLF�6/�QDYLJDWLRQ�WHFKQLTXHV�DQG�H[SORULQJ�VRPH�RI�
WKH�DYDWDU�DQLPDWLRQV��7KHUH�ZDV�D�KLJK�OHYHO�RI�HQJDJHPHQW�REVHUYHG�GXULQJ�WKH�EULHI�LQWURGXFWLRQ�ZLWK�
VWXGHQWV�YLVLEO\�H[FLWHG�E\�WKH�FDSDELOLWLHV�RI�WKH�DYDWDUV�DQG�WKH�ORRN�RI�WKH�6/�VSDFH��'XULQJ�WKH�SHUIRUPDQFHV�
WKH�SHUIRUPLQJ�VWXGHQWV�LQWHUDFWHG�ZLWK�WKHLU�DYDWDUV�WR�GLIIHUHQW�GHJUHHV��6RPH�LJQRUHG�WKHLU�DYDWDU�DQG�WKH�
FRPSXWHU�VFUHHQ�DOWRJHWKHU��LQVWHDG�IRFXVLQJ�RQ�WKHLU�SHUIRUPDQFH�DV�WKH\�ZRXOG�IRU�D�5/�SHUIRUPDQFH��2WKHUV�
ZDWFKHG�WKH�FRPSXWHU�VFUHHQ�DV�WKH\�SHUIRUPHG�DQG�VRPH�FKDQJHG�WKH�DQLPDWLRQ�VHWWLQJV�IRU�WKHLU�DYDWDU�LQ�
EHWZHHQ�VRQJV��)URP�DQ�DXGLHQFH�LQ�6/�SHUVSHFWLYH��WKH�DYDWDU¶V�DQLPDWLRQV�DUH�DQ�LPSRUWDQW�SDUW�RI�WKH�YLVXDO�
H[SHULHQFH��7KLV�KLJKOLJKWV�RQH�RI�WKH�SRVVLEOH�EDUULHUV�IRU�PXVLFLDQV�XVLQJ�6/��WKH�GLIILFXOW\�IRU�WKH�SHUIRUPHU�
WR�PDNH�FKDQJHV�WR�DQ�DYDWDU¶V�DQLPDWLRQV�ZKLOVW�WKH\�DUH�SHUIRUPLQJ���
�
7KH�FXUUHQW�ZD\�WKDW�XVHUV�LQWHUDFW�LQ�6/�LV�WKURXJK�WKHLU�DYDWDU��7R�PDQLSXODWH�WKH�DYDWDU�WKH�XVHU�QHHGV�WR�KDYH�
WKH�FDSDFLW\�WR�PDQLSXODWH�D�GHYLFH�VXFK�DV�PRXVH��MR\VWLFN�RU�NH\ERDUG��7KH�DELOLW\�WR�GR�WKLV�LV�GLPLQLVKHG�IRU�
D�XVHU�ZKR�LV�DW�WKH�VDPH�WLPH�PDQLSXODWLQJ�D�PXVLFDO�LQVWUXPHQW�LQ�5/��7KH�SHUIRUPHU�LV�RIWHQ�HQJURVVHG�LQ�WKH�
DFW�RI�SHUIRUPLQJ�DV�WKH\�LQWHUDFW�ZLWK�WKHLU�LQVWUXPHQW��IRU�WKHP�WR�DOVR�LQWHUDFW�ZLWK�WKH�VFUHHQ�YLD�D�PRXVH��
MR\VWLFN�RU�NH\ERDUG�LV�YHU\�GLIILFXOW��,W�LV�SRVVLEOH�IRU�WKH�SHUIRUPHU�WR�FKRRVH�DQ�DQLPDWLRQ�IRU�WKHLU�DYDWDU�WR�
SHUIRUP�ZKLOH�WKH\�DUH�SOD\LQJ��7KLV�LQ�PDQ\�ZD\V�UHPRYHV�WKH�SHUIRUPHU�IURP�WKH�LPPHUVLYH�H[SHULHQFH�RI�WKH�
9:��)RU�WKH�DXGLHQFH�LQ�6/�LW�LV�H[WUHPHO\�LPSRUWDQW�IRU�WKHP�WR�EH�DEOH�WR�VHH�DQ�DQLPDWHG�DYDWDU�WR�EH�
SURYLGHG�ZLWK�WKH�ULJKW�FXHV�WR�XQGHUVWDQG�WKDW�D�SHUIRUPDQFH�LV�WDNLQJ�SODFH�DQG�QRW�MXVW�VWUHDPLQJ�SUH�UHFRUGHG�
DXGLR�LQWR�WKH�6/�HQYLURQPHQW��$�GHYLFH�SURYLGLQJ�D�95�LPPHUVLYH�H[SHULHQFH�VXFK�WKDW�WKH�PXVLFLDQV¶�5/�
DFWLRQV�FDQ�EH�WUDFNHG��IRU�H[DPSOH��WKURXJK�D�GHYLFH�VXFK�DV�WKH�.LQHFW��PD\�HOHYLDWH�WKHVH�EDUULHUV��$W�WKLV�
WLPH�WKH�DXWKRUV�DUH�QRW�DZDUH�RI�DQ\�VXFK�GHYLFH�DQG�SHUFHLYH�WKDW�IRU�D�WUXO\�LPPHUVLYH�OLYH�PXVLFDO�
SHUIRUPDQFH�LQ�D�9:�VXFK�D�GHYLFH�ZLOO�QHHG�WR�EH�PDGH�DYDLODEOH��2QH�RI�WKH�PXVLFLDQV�LQ�WKH�PDWK�PHWDO�
EDQG�UHPDUNHG�WKDW�LI�WKHUH�ZHUH�PRUH�V\QFKURQLVDWLRQ�RI�PRYHPHQW�EHWZHHQ�RQHVHOI�DQG�\RXU�DYDWDU�WKDW�³,¶G�
EH�WKHUH�DOO�WKH�WLPH´��
�
)XUWKHUPRUH�WKH�VWXGHQWV�ZKR�KDG�SUHYLRXVO\�SOD\HG�5/�SHUIRUPDQFHV�IHOW�WKDW�WKH�6/�H[SHULHQFH�ODFNHG�WKH�
³HQHUJ\´�WKH\�DVVRFLDWHG�ZLWK�OLYH�SHUIRUPDQFH��7KH\�IHOW�WKDW�WKH\�ZHUH�XQDEOH�WR�³IHHG�RII�WKH�FURZG´�DQG�
UHVSRQG�LPPHGLDWHO\�WR�DXGLHQFH�UHDFWLRQV��7KLV�IHHOLQJ�UHIOHFWV�WKH�OLPLWHG�WLPH�DQG�ODFN�RI�LPPHUVLRQ�WKDW�WKH�
VWXGHQWV�ZHUH�HQJDJHG�LQ�ZLWK�WKH�6/�H[SHULHQFH��$�VHDVRQHG�6/�SHUIRUPHU��ZKR�VSRNH�WR�WKH�VWXGHQWV�EHIRUH�
WKHLU�SHUIRUPDQFHV��VXJJHVWHG�WKDW�WKH�DFFHSWDQFH�RI�6/�DV�D�OHJLWLPDWH�SHUIRUPDQFH�VSDFH�WKDW�H[XGHV�HQHUJ\�
DQG�H[FLWHPHQW�VLPLODU�WR�5/�SHUIRUPDQFH�UHTXLUHG�WLPH�DQG�IDPLOLDULW\�ZLWK�9:V�IURP�WKH�SHUIRUPHUV��7KH�
VWXGHQWV�GLG�DJUHH�WKDW�WKHUH�ZRXOG�EH�YDOXH�LQ�WKH�SRWHQWLDO�JOREDO�DXGLHQFH��KRZHYHU�WKH\�VXJJHVWHG�WKDW�
H[LVWLQJ�OLYH�YLGHR�VWUHDPLQJ�WHFKQRORJ\�ZDV�PRUH�HQJDJLQJ�IRU�VXFK�SXUSRVHV��7KH�VWXGHQWV�GLG�DJUHH�WKDW�LW�
ZRXOG�EH�UHODWLYHO\�HDV\�WR�GR�D�6/�JLJ�LQ�IXWXUH��QRW�KDYLQJ�WR�ERRN�WKURXJK�UHJXODU�FKDQQHOV��QRW�KDYLQJ�WR�FDUW�
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PXVLFDO�HTXLSPHQW�DQG�EHLQJ�DEOH�WR�SOD\�LQ�WKH�FRPIRUW�RI�WKHLU�KRPH��2QH�VWXGHQW�VDZ�WKH�SRWHQWLDO�IRU�D�
VWURQJ�YLVXDO�HOHPHQW�WR�EH�DGGHG�WR�WKH�PXVLF�DQG�VXJJHVWHG�WKDW�WKH\�PLJKW�FRQVWUXFW�D�GHGLFDWHG�EDQG�LVODQG�
LQ�6/��:KLOVW�DFNQRZOHGJLQJ�WKH�SRWHQWLDO�WR�UHDFK�D�ZLGHU�DXGLHQFH��WKH�VWXGHQWV�WKRXJKW�WKDW�PRVW�RI�WKHLU�
DXGLHQFH�GLG�QRW�XVH�6/�DQG�KHQFH�ZRXOG�QHHG�WR�EH�LQWURGXFHG�WR�6/�EHIRUH�EHLQJ�DEOH�WR�H[SHULHQFH�DQ�6/�
SHUIRUPDQFH���
�
&RQFOXVLRQ�
�
7KH�WKUHH�LQVWDQFHV�RI�XVLQJ�6/�IRU�PXVLF�SHUIRUPDQFH�SULPDULO\�GHPRQVWUDWHG�D�QXPEHU�RI�WHFKQLFDO�
UHTXLUHPHQWV�EXW�DOVR�OHDG�XV�WR�IXUWKHU�TXHVWLRQ�KRZ�EHVW�ZH�FDQ�DVVLVW�VWXGHQWV�WR�IXOO\�HQJDJH�ZLWK�9:V��2XU�
EHOLHI�LQ�WKH�FDSDFLW\�IRU�9:V�WR�GHOLYHU�RXWFRPHV�WKDW�DUH�FXUUHQWO\�XQDYDLODEOH�WR�RXU�VWXGHQWV�KDV�QRW�EHHQ�
GLPLQLVKHG��7KURXJK�WKH�DIIRUGDQFHV�RI�9:V�D�VWXGHQW�PXVLFLDQ�FDQ�UHDFK�D�JOREDO�DXGLHQFH��SHUIRUP�ZLWK�D�
KLJK�TXDOLW\�DXGLR�VRXQG��SUDFWLFH�WKHLU�SHUIRUPDQFH��FDQ�HDVLO\�DFFHVV�DQ�DXGLHQFH�DQG�RWKHU�PXVLFLDQV�ZLWK�QR�
QHHG�WR�WUDYHO�DQG�IURP�D�UHPRWH�ORFDWLRQ��7KH�PXVLFLDQ�FDQ�FUHDWH�D�SHUVRQD�WKURXJK�WKHLU�DYDWDU�DQG�GHYHORS�
YHU\�VSHFLILF�W\SHV�RI�VSDFHV�WR�SHUIRUP�LQ�WKDW�DOO�FRQWULEXWH�WR�WKHLU�PXVLFLDQ�LPDJH��7KH\�PD\�FKRRVH�WR�KDYH�
PXOWLSOH�LPDJHV�DQG�UHDFK�GLIIHUHQW�DXGLHQFHV���
�
3UHVHQWLQJ�OLYH�SHUIRUPDQFHV�LQ�9:V�PD\�RU�PD\�QRW�EH�D�FRPPRQ�IHDWXUH�RI�WKH�IXWXUH�PXVLF�ODQGVFDSH��
+RZHYHU�DV�DQ�H[HPSODU�RI�DQ�HPHUJLQJ�WHFKQRORJ\�ZLWK�D�UDQJH�RI�SRVVLELOLWLHV�DQG�DQ�DV�\HW�WR�EH�FRGLILHG�VHW�
RI�SUDFWLFHV��9:V�RIIHU�D�VXLWDEOH�FRQWH[W�LQ�ZKLFK�VWXGHQWV�DUH�FKDOOHQJHG�WR�UHVSRQG�LQ�FUHDWLYH�DQG�LQQRYDWLYH�
ZD\V��,Q�D�UDSLGO\�FKDQJLQJ�PXVLF�LQGXVWU\�HQYLURQPHQW�WKH�FDSDFLW\�WR�EH�UHVSRQVLYH�WR�DQG�WR�DFFHSW�DQG�DGRSW�
QHZ�WHFKQRORJLHV�LV�DQ�LPSRUWDQW�DVSHFW�RI�DQ\�IXWXUH�FDUHHU�LQ�WKH�LQGXVWU\��6XFK�UHVSRQVLYHQHVV�LV�UHIOHFWHG�LQ�
WKH�QRWLRQ�RI�OLIHORQJ�OHDUQLQJ��$V�6PLOGH��������S�������VXJJHVWV���
�

,Q�RUGHU�WR�PHHW�WKH�FKDOOHQJHV�RI�UDSLGO\�FKDQJLQJ�FXOWXUDO�OLIH�LQ�WKH�WZHQW\�ILUVW�FHQWXU\��
SURIHVVLRQDO�PXVLFLDQV�QHHG�WR�EH�OLIHORQJ�OHDUQHUV��GUDZLQJ�RQ�D�ZLGH�UDQJH�RI�NQRZOHGJH�DQG�
VNLOOV��7R�EH�VXFFHVVIXO�LQ�D�YDULHW\�RI�UROHV��WKH\�UHTXLUH�D�UHIOHFWLYH�DQG�UHVSRQVLYH�DWWLWXGH�WR�
FKDQJH��

�
:H�FRQWLQXH�WR�LPDJLQH�WKDW�9:V�ZLOO�EHFRPH�XELTXLWRXV�HQFRPSDVVLQJ�HGXFDWLRQ�DQG�HQWHUWDLQPHQW��7KH�
FXUUHQW�XVH�RI�9:V�E\�FKLOGUHQ�SURYLGHV�VRPH�LQVLJKW�LQWR�WKH�IXWXUH�DV�WKH\�HQJDJH�ZLWK�9:V�VXFK�DV�0RVKL�
0RQVWHUV�DQG�&OXE�3HQJXLQ��7KHVH�FKLOGUHQ�DUH�D�PXVLFDO�DXGLHQFH�WRGD\�DQG�WRPRUURZ��,Q�WKHVH�9:V�D�PXVLF�
LQGXVWU\�H[LVWV�ZKHUH�FKLOGUHQ�FDQ�YLVLW�WKH�µXQGHUJURXQG�GLVFR¶�DQG�VLQJ�µ0RSWRS�7ZHHQ\ERS¶�ZLWK�µ=DFN�
%LQVSLQ¶�WKHQ�SXUFKDVH�WKH�PXVLF�WKURXJK�L7XQHV��:KHQ�WKH�FKLOGUHQ�RI�WRGD\�UHDFK�XQLYHUVLW\�DJH�WKH\�ZLOO�EH�
H[SHFWLQJ�9:V�WR�EH�SDUW�RI�WKHLU�HGXFDWLRQ���
�
7KH�VPDOO�VWHSV�WKDW�DSSHDU�WR�FXUUHQWO\�EH�KDSSHQLQJ�LQ�WHUPV�RI�9:�DGRSWLRQ�DUH�VORZ�LQGHHG��,Q�$XVWUDOLD�ZH�
KRSH�WKDW�DQ�LQFUHDVH�LQ�FRQQHFWLYLW\�ZLOO�DVVLVW�LQ�PDNLQJ�9:V�PRUH�XELTXLWRXV�EXW�H[SHFW�WKDW�WKDW�DORQH�ZLOO�
QRW�EH�HQRXJK��3HUKDSV�PXVLF�ZLOO�EH�RQH�RI�WKH�ZD\V�WKDW�9:V�ZLOO�EH�HPEUDFHG�DV�ZH�KDYH�VHHQ�ZLWK�WKH�
PDNLQJ�RI�PXVLF�SRUWDEOH�IURP�WKH�ZDONPDQ�WR�WKH�LSRG�DQG�LQ�WXUQ�WKH�IXQFWLRQDOLW\�WKDW�ZDV�GHVLJQHG�IRU�
PRELOH�GHYLFHV�GULYHQ�E\�WKH�GHVLUH�IRU�PXVLF�DQ\ZKHUH��DQ\WLPH��7KH�FRPPRQ�WKUHDG�RI�PXVLF�KDV�FUHDWHG�
FRPPXQLWLHV�VKDULQJ�WKURXJK�WHFKQRORJ\�DQG�WKDW�KDV�EHJXQ�WR�FUHDWH�D�OHYHOOLQJ�RI�WKH�PXVLF�LQGXVWU\�KLHUDUFK\�
ZLWK�SHUIRUPHUV�FRQWUROOLQJ�ZKHQ��ZKHUH�DQG�IRU�KRZ�PXFK�WKH\�SOD\��,Q�HGXFDWLRQ�ZH�PD\�VHH�D�PXVLF�VFKRRO�
WKDW�PHHWV�IURP�DOO�RYHU�WKH�ZRUOG�LQ�WKH�9:�WR�GLVFXVV��VKDUH�DQG�SHUIRUP�PXVLF�DQG�LQ�ZKLFK�DFFRPSOLVKHG�
PXVLFLDQV�DQG�EHJLQQHUV�FDQ�SOD\�WRJHWKHU��7KHVH�DUH�VRPH�RI�WKH�ZD\V�WKDW�ZH�HQYLVLRQ�9:V�SOD\LQJ�D�SDUW�LQ�
WKH�PXVLF�HGXFDWLRQ�ODQGVFDSH��,QWURGXFLQJ�RXU�VWXGHQWV�WR�WKH�FXUUHQW�PRGHO�DQG�WHVWLQJ�WKH�SURFHVV�LV�D�VKRUW�
YHUVH�LQ�D�ORQJHU�VRQJ�QRW�\HW�ZULWWHQ��
�
�
5HIHUHQFHV��
 
$OELRQ��3�����������'�RQOLQH�VSDFHV�IRU�WHDFKHU�HGXFDWLRQ��0DSSLQJ�WKH�WHUULWRU\��3DSHU�SUHVHQWHG�DW�WKH�6RFLHW\�

IRU�,QIRUPDWLRQ�7HFKQRORJ\�	�7HDFKHU�(GXFDWLRQ�,QWHUQDWLRQDO�&RQIHUHQFH�������/DV�9HJDV��1HYDGD��
86$��KWWS���ZZZ�HGLWOLE�RUJ�S�������

$QWRQHOOR��5���)HUQDQGHV��6��Q���0RUHLUD��-���&XQKD��3���.DPLHQVNL��&���	�6DGRN��'����������7UDIILF�DQDO\VLV�DQG�
V\QWKHWLF�PRGHOV�RI�VHFRQG�OLIH��0XOWLPHGLD�6\VWHPV����������������

%DUWOHHW��%���%HQQHWW��'���%ULGJVWRFN��5���'UDSHU��3���+DUULVRQ��6���	�6FKLSSHUV��+����������3UHSDULQJ�IRU�
SRUWIROLR�FDUHHUV�LQ�$XVWUDOLDQ�PXVLF��VHWWLQJ�D�UHVHDUFK�DJHQGD��$XVWUDOLDQ�-RXUQDO�RI�0XVLF�
(GXFDWLRQ������������



��WK�DVFLOLWH�&RQIHUHQFH������3URFHHGLQJV� 3DJH�����

'DOJDUQR��%���/HH��0��-��:���&DUOVRQ��/���*UHJRU\��6���	�7\QDQ��%�����������'�LPPHUVLYH�YLUWXDO�ZRUOGV�LQ�
KLJKHU�HGXFDWLRQ��$Q�$XVWUDOLDQ�DQG�1HZ�=HDODQG�VFRSLQJ�VWXG\��,Q�&��+��6WHHO��0��-��.HSSHOO��3��
*HUELF��	�6��+RXVHJR��(GV����&XUULFXOXP��WHFKQRORJ\�	�WUDQVIRUPDWLRQ�IRU�DQ�XQNQRZQ�IXWXUH��
3URFHHGLQJV�DVFLOLWH�6\GQH\�������SS������������%ULVEDQH��4OG���7KH�8QLYHUVLW\�RI�4XHHQVODQG��

%URDGULEE��6���3HDFKH\��$���&DUWHU��&���DQG�:HVWUDS��)����������8VLQJ�VHFRQG�OLIH�DW�WKH�2SHQ�8QLYHUVLW\��+RZ�
WKH�YLUWXDO�ZRUOG�FDQ�IDFLOLWDWH�OHDUQLQJ�IRU�VWDII�DQG�VWXGHQWV�LQ�:DQNHO��&��DQG�.LQJVOH\��-���HGV�� 
+LJKHU�HGXFDWLRQ�LQ�YLUWXDO�ZRUOGV��WHDFKLQJ�DQG�OHDUQLQJ�LQ�VHFRQG�OLIH���SS�����������8.�(PHUDOG�� 

%UDGEXU\��5���������7KH�YHOGW��,Q�,OOXVWUDWHG�PDQ��1HZ�<RUN��'RXEOHGD\�� 
*UHHQEHUJ��-���1HSNLH��-���	�3HQFH��+��(����������7KH�681<�2QHRQWD�6HFRQG�/LIH�0XVLF�3URMHFW��-RXUQDO�RI�

(GXFDWLRQDO�7HFKQRORJ\�6\VWHPV������������������https://doi.org/10.2190/ET.37.3.b 
*UHJRU\��6���/HH��0��-��:���(OOLV��$���*UHJRU\��%���:RRG��'���+LOOLHU��0���HW�DO����������$XVWUDOLDQ�KLJKHU�

HGXFDWLRQ�LQVWLWXWLRQV�WUDQVIRUPLQJ�WKH�IXWXUH�RI�WHDFKLQJ�DQG�OHDUQLQJ�WKURXJK��'�YLUWXDO�ZRUOGV��,Q�&��
+��6WHHO��0��-��.HSSHOO��3��*HUELF��	�6��+RXVHJR��(GV����&XUULFXOXP��WHFKQRORJ\�	�WUDQVIRUPDWLRQ�IRU�
DQ�XQNQRZQ�IXWXUH��3URFHHGLQJV�DVFLOLWH�6\GQH\�������SS������������6\GQH\�8QLYHUVLW\�RI�4XHHQVODQG��

-DFREVRQ��/����������:HOFRPH�WR�WKH�YLUWXDO�ZRUOG��,Q�5LFKDUG�6ZDGOH\��HG��2Q�WKH�FXWWLQJ�HGJH�RI�WHFKQRORJ\�
��²����&DUPHO��,1�6DPV��

.HPPLV��6���	�0F7DJJDUW��5����������7KH�DFWLRQ�UHVHDUFK�SODQQHU��'HDNLQ�8QLYHUVLW\�'HDNLQ�8QLYHUVLW\�3UHVV�� 

.LUULHPXLU��-����������8.�XQLYHUVLW\�DQG�FROOHJH�WHFKQLFDO�VXSSRUW�IRU��6HFRQG�/LIH��GHYHORSHUV�DQG�XVHUV��
(GXFDWLRQDO�5HVHDUFK�������������������� 

.QLJKW��'���������7KH�DQDORJXHV��,Q�7KH�PDJD]LQH�RI�IDQWDV\�DQG�VFLHQFH�ILFWLRQ��1HZ�<RUN�0\VWHU\�+RXVH�
FLWHG�RQ�KWWS���ZZZ�EODVWU�FRP���������DBFRPSUHKHQVLYHBWLPHOLQH�SKS� 

/XWK\��0���	�$XFRXWXULHU��-�-����������&RQWHQW�0DQDJHPHQW�IRU�WKH�/LYH�0XVLF�,QGXVWU\�LQ�9LUWXDO�:RUOGV��
&KDOOHQJHV�DQG�2SSRUWXQLWLHV��-RXUQDO�)RU�9LUWXDO�:RUOGV�5HVHDUFK�������� 

0F/HOODQ��+����������9LUWXDO�UHDOLWLHV��+DQGERRN�RI�UHVHDUFK�IRU�HGXFDWLRQDO�FRPPXQLFDWLRQV�DQG�WHFKQRORJ\��
���������

2QGUHMND��&����������&ROODSVLQJ�JHRJUDSK\��6HFRQG�/LIH��LQQRYDWLRQ��DQG�WKH�IXWXUH�RI�QDWLRQDO�SRZHU���
,QQRYDWLRQV��7HFKQRORJ\��*RYHUQDQFH��*OREDOL]DWLRQ��������������� 

3HQFH��+��(����������7KH�+RPHOHVV�3URIHVVRU�LQ�6HFRQG�/LIH��-RXUQDO�RI�(GXFDWLRQDO�7HFKQRORJ\�6\VWHPV��
����������������https://doi.org/10.2190/ET.36.2.e

5RJHUV��/����������,QYLWHG�HVVD\���IXWXUH�RI�ZRUN��PXVLFDO�SHUIRUPDQFH�LQ�YLUWXDO�UHDOLW\��+���
KWWS���KSOXVPDJD]LQH�FRP������������LQYLWHG�HVVD\�IXWXUH�RI�ZRUN�PXVLFDO�SHUIRUPDQFH�LQ�YLUWXDO� 
UHDOLW\�PXVLF�LVODQG�ILYH�\HDUV�RI�YLUWXDO�FRQFHUWV�LQ�WKH�SDUN�� 

6FKZDUW]��'��7����������6HFRQG�/LIH�DQG�&ODVVLFDO�0XVLF�(GXFDWLRQ��'HYHORSLQJ�,FRQRJUDSK\�7KDW�(QFRXUDJHV�
+XPDQ�,QWHUDFWLRQ��-RXUQDO�RI�9LUWXDO�:RUOGV�5HVHDUFK��������https://doi.org/10.4101/jvwr.v2i1.392 

6&8���������*UDGXDWH�DWWULEXWHV�SROLF\��KWWS���SROLFLHV�VFX�HGX�DX�YLHZ�FXUUHQW�SKS"LG ������PDM�� 
6PLOGH��5����������/LIHORQJ�OHDUQLQJ�IRU�SURIHVVLRQDO�PXVLFLDQV��,Q�0F3KHUVRQ��*���:HOFK��*��)���	�:HOFK��*��

�HGV��7KH�2[IRUG�+DQGERRN�RI�0XVLF�(GXFDWLRQ��1HZ�<RUN�283�� 
6XWKHUODQG��,�(���������7KH�XOWLPDWH�GLVSOD\��3URFHHGLQJV�RI�WKH�,),36������������ 
6XWKHUODQG��,�(���������$�KHDG�PRXQWHG�WKUHH�GLPHQVLRQDO�GLVSOD\��3URFHHGLQJV�RI�WKH�)DOO�-RLQW�&RPSXWHU�

&RQIHUHQFH�������������https://doi.org/10.1145/1476589.1476686
:RQJWDQJVZDG��-����������8VHV�RI�6HFRQG�/LIH�LQ�+LJKHU�(GXFDWLRQ��7KUHH�6XFFHVVIXO�&DVHV��3DSHU�SUHVHQWHG�DW�

WKH�:RUOG�&RQIHUHQFH�RQ�(�/HDUQLQJ�LQ�&RUSRUDWH��*RYHUQPHQW��+HDOWKFDUH��DQG�+LJKHU�(GXFDWLRQ� 
������/DV�9HJDV��1HYDGD��86$��KWWS���ZZZ�HGLWOLE�RUJ�S������� 

:DUEXUWRQ��6����������6HFRQG�/LIH�LQ�KLJKHU�HGXFDWLRQ��$VVHVVLQJ�WKH�SRWHQWLDO�IRU�DQG�WKH�EDUULHUV�WR�GHSOR\LQJ�
YLUWXDO�ZRUOGV�LQ�OHDUQLQJ�DQG�WHDFKLQJ��%ULWLVK�-RXUQDO�RI�(GXFDWLRQDO�7HFKQRORJ\�����������������
https://doi.org/10.1111/j.1467-8535.2009.00952.x�

$XWKRU�FRQWDFW�GHWDLOV��
/LVD�-DFND��OLVD�MDFND#VFX�HGX�DX�
'U�0DWWKHZ�+LOO��PDWW�KLOO#VFX�HGX�DX�

3OHDVH�FLWH�DV��-DFND��/��	�+LOO��0����������'HVLJQLQJ�FRQWHPSRUDU\�PXVLF�FRXUVHV�IRU�WKH���VW�FHQWXU\� 
PXVLFLDQ��YLUWXDO�ZRUOGV�DV�D�OLYH�PXVLF�SHUIRUPDQFH�VSDFH��,Q�+��&DUWHU��0��*RVSHU�DQG�-��+HGEHUJ��(GV���� 
(OHFWULF�'UHDPV��3URFHHGLQJV�DVFLOLWH������6\GQH\���SS���������. https://doi.org/10.14742/apubs.2013.1489�

&RS\ULJKW��������/LVD�-DFND�DQG�0DWWKHZ�+LOO��

7KH�DXWKRU�V��DVVLJQ�WR�DVFLOLWH�DQG�HGXFDWLRQDO�QRQ�SURILW�LQVWLWXWLRQV��D�QRQ�H[FOXVLYH�OLFHQFH�WR�XVH�WKLV�

https://doi.org/10.2190/ET.37.3.b
https://doi.org/10.2190/ET.36.2.e
https://doi.org/10.4101/jvwr.v2i1.392
https://doi.org/10.1145/1476589.1476686
https://doi.org/10.1111/j.1467-8535.2009.00952.x%ED%AF%80%ED%B0%83
https://doi.org/%ED%AF%80%ED%B0%94%ED%AF%80%ED%B0%93%ED%AF%80%ED%B0%91%ED%AF%80%ED%B0%94%ED%AF%80%ED%B0%97%ED%AF%80%ED%B0%9A%ED%AF%80%ED%B0%97%ED%AF%80%ED%B0%95%ED%AF%80%ED%B0%92%ED%AF%80%ED%B1%84%ED%AF%80%ED%B1%93%ED%AF%80%ED%B1%98%ED%AF%80%ED%B1%85%ED%AF%80%ED%B1%96%ED%AF%80%ED%B0%91%ED%AF%80%ED%B0%95%ED%AF%80%ED%B0%93%ED%AF%80%ED%B0%94%ED%AF%80%ED%B0%96%ED%AF%80%ED%B0%91%ED%AF%80%ED%B0%94%ED%AF%80%ED%B0%97%ED%AF%80%ED%B0%9B%ED%AF%80%ED%B0%9C%ED%AF%80%ED%B0%83


�

��WK�DVFLOLWH�&RQIHUHQFH������3URFHHGLQJV� � 3DJH�����

GRFXPHQW�IRU�SHUVRQDO�XVH�DQG�LQ�FRXUVHV�RI�LQVWUXFWLRQ��SURYLGHG�WKDW�WKH�DUWLFOH�LV�XVHG�LQ�IXOO�DQG�WKLV�
FRS\ULJKW�VWDWHPHQW�LV�UHSURGXFHG��7KH�DXWKRU�V��DOVR�JUDQW�D�QRQ�H[FOXVLYH�OLFHQFH�WR�DVFLOLWH�WR�SXEOLVK�WKLV�
GRFXPHQW�RQ�WKH�DVFLOLWH�ZHE�VLWH�DQG�LQ�RWKHU�IRUPDWV�IRU�WKH�3URFHHGLQJV�DVFLOLWH�6\GQH\�������$Q\�RWKHU�XVH�
LV�SURKLELWHG�ZLWKRXW�WKH�H[SUHVV�SHUPLVVLRQ�RI�WKH�DXWKRU�V���
�
� �


