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-DFNLH�/RUGR � (IIHFWV�RI�'HOLEHUDWH�3OD\�$FWLYLWLHV�RQ�0LGGOH�
6FKRRO�6WXGHQW�0RWLYDWLRQ�DQG�3HUIRUPDQFH

-RKQ�:D\PDQ �� &KRUDO�'LUHFWRUV�)DFHERRN�*URXS� $�&RQWHQW�
$QDO\VLV�RI�6RFLDO�0HGLD�,QWHUDFWLRQV

$DURQ�7��:DFNHU �� (IIHFWV�RI�'LIIHULQJ�&RQWHQW�.QRZOHGJH�7\SHV�RQ�
3HUFHSWLRQV�RI�1RYLFHV¶�5HKHDUVDO�(IIHFWLYHQHVV��
$Q�([SORUDWRU\�6WXG\�

0,66285,�678'(17�$%675$&76

5\DQ�0F/RXWK �� 'U��5RQ�6KUR\HU��$Q�+LVWRULFDO�6WXG\�RI�+LV�&DUHHU�
DQG�&RQWULEXWLRQV�WR�&HQWUDO�0HWKRGLVW�8QLYHUVLW\

/DXUD�.LWFKHO �� $�6WXG\�RI�6RFLDO�&RPSDULVRQV�DQG�WKHLU�(IIHFWV�
RQ�+LJK�6FKRRO�&KRLU�'LUHFWRUV

(PLO\�-��0F*LQQLV �� 0XVLF�(GXFDWLRQ�3URIHVVRUV¶�%HOLHIV�5HJDUGLQJ�
(VVHQWLDO�0XVLFDO��$FDGHPLF��DQG�(PRWLRQDO�6NLOOV�
LQ�8QGHUJUDGXDWH�0XVLF�(GXFDWLRQ�

$DURQ�7��:DFNHU �� (IIHFWV�RI�'LIIHULQJ�&RQWHQW�.QRZOHGJH�7\SHV�RQ�
3HUFHSWLRQV�RI�1RYLFHV¶�5HKHDUVDO�(IIHFWLYHQHVV��
$Q�([SORUDWRU\�6WXG\

(OL]DEHWK�0F)DUODQG �� 6FKRRO�&RPPXQLW\�3DUWQHUVKLSV�LQ�&RPPXQLW\�
&KLOGUHQ
V�&KRLU�2UJDQL]DWLRQV



���� 0LVVRXUL�0XVLF�(GXFDWRUV�$VVRFLDWLRQ�
6WDWH�&RQIHUHQFH�5HVHDUFK�3RVWHU�3UHVHQWDWLRQV

)DFXOW\�DQG�'RFWRUDO�'LVVHUWDWLRQ�5HVHDUFK ��

*UDGXDWH�6WXGHQW�3URMHFWV ��

8QGHUJUDGXDWH�6WXGHQW�3URMHFWV ��

���� 0LVVRXUL�0XVLF�(GXFDWRUV�$VVRFLDWLRQ�
6WDWH�&RQIHUHQFH�5HVHDUFK�3RVWHU�3UHVHQWDWLRQV

&DOO�IRU�3DSHUV ��



0LVVRXUL�-RXUQDO�RI�5HVHDUFK�LQ�0XVLF�(GXFDWLRQ��1R����������������
������ 0LVVRXUL�0XVLF�(GXFDWRUV¶ $VVRFLDWLRQ

(IIHFWV�RI�'HOLEHUDWH�3OD\�$FWLYLWLHV�RQ�0LGGOH�6FKRRO�
6WXGHQW�0RWLYDWLRQ�DQG�3HUIRUPDQFH

-DFNLH�/RUGR
&RWWH\�&ROOHJH

7KLV�VWXG\�ZDV�GHVLJQHG�WR�LQYHVWLJDWH�ZKHWKHU�WKH�LQFOXVLRQ�RI�GHOLEHUDWH�SOD\�
DFWLYLWLHV�ZRXOG�LPSDFW�VFDOH�DFFXUDF\�LQ PLGGOH�VFKRRO�EDQG�VWXGHQWV��$�SUH�DQG�
SRVWWHVW� VXUYH\� RI� SUDFWLFH� KDELWV� DQG� PRWLYDWLRQ� OHYHOV� ZDV� DOVR� H[DPLQHG��
6WXGHQWV��1� �����LQ�WKH�WZR�H[SHULPHQWDO�FODVVHV�UHSODFHG�LQ�FODVV�VFDOH�VWXG\�
ZLWK� GHOLEHUDWH� SOD\� DFWLYLWLHV��ZKLOH� VWXGHQWV� �1� � ���� LQ� WZR� FRQWURO� FODVVHV�
FRQWLQXHG� WR� SUDFWLFH� VFDOHV� LQ� FODVV� DV� SDUW� RI� WKH� QRUPDO� EDQG� ZDUP�XS��
$Q� DQDO\VLV� RI�ZHHNO\� VFDOH WHVWV� UHYHDOHG� QR� VLJQLILFDQW� GLIIHUHQFHV� �S�!� �����
EHWZHHQ� FRQWURO� DQG� H[SHULPHQWDO� JURXSV�� KRZHYHU�� VFRUHV� LQFUHDVHG�
VLJQLILFDQWO\�RYHU�IRXU�ZHHNV �S� ��������7KHUH�ZHUH�QR�VLJQLILFDQW�GLIIHUHQFHV�RQ�
DQ\�RI�WKH�VXUYH\�TXHVWLRQV�EHWZHHQ�SUH�DQG�SRVWWUHDWPHQW��$OWKRXJK�OLPLWHG�LQ�
VL]H�DQG�WLPH�IUDPH��WKH�ILQGLQJV�RI�WKLV�VWXG\�GLG�UHYHDO�WKDW�VWXGHQW�OHDUQLQJ�ZDV�
QRW�KLQGHUHG�E\�GHOLEHUDWH�SOD\�DFWLYLWLHV��
BBBBBBBBBB

3HRSOH� WU\� QHZ� WKLQJV� DQG� SXW� IRUWK� H[WUD� HIIRUW� IRU� D� YDULHW\� RI� UHDVRQV��
0RVW� PXVLF� HGXFDWRUV� ZRXOG� DJUHH� WKDW� VXFFHVV� LQ� PXVLF� UHTXLUHV� HIIRUW�� WKH�
JUHDWHU�WKH�VXFFHVV��WKH�JUHDWHU�WKH�HIIRUW�UHTXLUHG��3UDFWLFH�LV�DQ�HVVHQWLDO�SDUW�RI�
GHYHORSLQJ� PXVLFDO� H[SHUWLVH�� 6FKRODUV� KDYH� LQYHVWLJDWHG� KRZ� PXVLF� VWXGHQWV�
KDYH� OHDUQHG� WKURXJK� SUDFWLFH� VLQFH� WKH� PLG�WZHQWLHWK� FHQWXU\�� 1RZ� LQWR� WKH�
WZHQW\�ILUVW�FHQWXU\��SV\FKRORJLVWV�KDYH�HVWDEOLVKHG�PDQ\�ZD\V�WKDW�LQGLYLGXDOV�
LQ�YDULRXV�GRPDLQV�DFTXLUH�DQG�LPSURYH�VNLOOV�WKURXJK�SUDFWLFH��5HFHQW�DGYDQFHV�
LQ�VSRUW�SV\FKRORJ\�KDYH�LGHQWLILHG�VNLOOV�DWKOHWHV�JDLQ�GXULQJ�SOD\�OLNH�DFWLYLWLHV��
UDWKHU� WKDQ� WUDGLWLRQDO� SUDFWLFH� DFWLYLWLHV� �&{Wp�� %DNHU�� 	� $EHUQHWK\�� �������
7KHVH� SOD\�OLNH� DFWLYLWLHV� DUH� HQMR\DEOH� LQ� QDWXUH�� DQG� DWKOHWHV� JDLQ� DQG� UHILQH�
VNLOOV�WKURXJK�WKHVH�DFWLYLWLHV��%HFDXVH�WKHVH�SOD\�OLNH�DFWLYLWLHV�DUH�HQMR\DEOH�DQG�
RIWHQ�FKDOOHQJLQJ��WKH\�FRXOG�OHDG�WR�LQFUHDVHG�PRWLYDWLRQ��3ULRU�WR�FRQVLGHULQJ�
KRZ�WKHVH�SOD\�OLNH�DFWLYLWLHV�FRXOG�IXQFWLRQ�LQ�PXVLF��RQH�PXVW�WKHUHIRUH�UHYLHZ�
WKH�LVVXHV�VXUURXQGLQJ�SUDFWLFH��SOD\��DQG�PRWLYDWLRQ�

3UDFWLFH� DFWLYLWLHV� FRQVLGHUHG� WR� EH� GHOLEHUDWH� SUDFWLFH DUH� GHILQHG� DV�
PHQWDOO\�H[KDXVWLQJ��RIWHQ�QRW�HQMR\DEOH�� DLPHG�DW� LPSURYLQJ� VSHFLILF� WDVNV�RU�
VNLOOV�WKURXJK�D�IHHGEDFN�ORRS��DQG��IRU�PXVLFLDQV��XVXDOO\�RFFXU�DORQH��(ULFVVRQ��
.UDPSH��	�7HVFK�5RPHU���������7KH�EHVW�³SUDFWLFHUV´�DUH�LQGLYLGXDOV�ZKR�H[FHO�
DW�WKH�IHHGEDFN�ORRS��ZKLFK�KDV�WKUHH�VWHSV���D��OHDUQHUV�ZLOO�DWWHPSW�D�VSHFLILF�
WDVN�� �E�� WKH\�ZLOO� UHFHLYH� LQWHUQDO�RU�H[WHUQDO� IHHGEDFN� DERXW� WKH�DWWHPSW�� DQG�
�F�� WKH\� ZLOO� VHW� D� QHZ� JRDO� EDVHG� RQ� WKH� IHHGEDFN� UHFHLYHG� �0LNV]D�� �������
'XULQJ� GHOLEHUDWH� SUDFWLFH�� PXVLFLDQV� XVH� VWUDWHJLHV� VXFK� DV� FKRRVLQJ� D� VPDOO�
VHJPHQW�RI�PXVLF�WR�SOD\�DW�D�VORZ�RU�IDVW�WHPSR��SUDFWLFLQJ�WKH�VFDOH�RU�FKRUG�WKDW�



� 0LVVRXUL�-RXUQDO�RI�5HVHDUFK�LQ�0XVLF�(GXFDWLRQ

LV�WKH�EDVLV�IRU�D�SDWWHUQ��RU�VHSDUDWLQJ�RQH�DVSHFW�RI�SOD\LQJ�RQ�ZKLFK�WR�IRFXV��
VXFK�DV�ILQJHULQJV�RU�UK\WKPV��$�QXPEHU�RI�WKHVH�VWUDWHJLHV�KDYH�EHHQ�XVHG�IRU
JHQHUDWLRQV��5HVHDUFKHUV�KDYH�LQYHVWLJDWHG�VHYHUDO�RI�WKH�VWUDWHJLHV�RIWHQ�XVHG�LQ�
GHOLEHUDWH�SUDFWLFH��/LVWHQLQJ� WR�D�UHFRUGHG�PRGHO� �+HZLWW���������SUDFWLFLQJ�LQ�
PXOWLSOH�ZD\V��6WDPEDXJK���������DQG�HYDOXDWLQJ�D�VHOI�UHFRUGLQJ��+HZLWW�������
� ZKLFK�DUH�DOO�IRUPV�RI�GHOLEHUDWH�SUDFWLFH � KDYH�EHHQ�IRXQG�WR�OHDG�WR�LPSURYHG�
SHUIRUPDQFH��

([SHUW�DQG�GHYHORSLQJ�PXVLFLDQV�XVH�YDU\LQJ�OHQJWKV�RI�SUDFWLFH�WLPH��ZLWK�
GHOLEHUDWH� SUDFWLFH� DFFRXQWLQJ� IRU� PXFK� RI� WKH� GLIIHUHQFH� EHWZHHQ� WKH� JURXSV�
�(ULFVVRQ� HW� DO��� ������0LNV]D�� 3ULFKDUG��	�6RUER�� �������*HQHUDOO\�� VWXGHQWV¶�
WRWDO� GHOLEHUDWH� SUDFWLFH� SHU� ZHHN� LQFUHDVHV� RYHU� WLPH� DV� WKH\� GHYHORS� PRUH�
PXVLFDO�VNLOOV��5HVHDUFKHUV�FRQGXFWLQJ�DQ�REVHUYDWLRQDO�VWXG\�RI�PLGGOH�VFKRRO�
SHUIRUPHUV�IRXQG�WKDW�WKH�PRUH�VXFFHVVIXO�VWXGHQWV�VSHQW�D�JUHDWHU�DPRXQW�RI�WKHLU�
SUDFWLFH� WLPH�HQJDJHG� LQ�PLQGIXO�DFWLYLWLHV� �GHOLEHUDWH�SUDFWLFH�� UDWKHU� WKDQ� WKH�
PLQGOHVV� UHSHWLWLRQ� WKDW� FKDUDFWHUL]HG� WKH� ZHDNHU� SOD\HUV� �'XNH�� 6LPPRQV��
	�&DVK���������$QRWKHU�REVHUYDWLRQDO�VWXG\�RI�PLGGOH�VFKRRO�VWXGHQWV¶�SUDFWLFH�
LGHQWLILHG�SUDFWLFH�WHFKQLTXHV�DQG�RWKHU�GHFLVLRQV�PDGH�GXULQJ�GHOLEHUDWH�SUDFWLFH�
�2DUH�� ������� &OHDUO\�� GHOLEHUDWH� SUDFWLFH� LV� D� SDUW� RI� DGYDQFHG� PXVLF� VNLOO�
GHYHORSPHQW�

%HIRUH� GHOLEHUDWH� SUDFWLFH� EHFRPHV� WKH� SULPDU\� PHWKRG� RI� PXVLF� VNLOO�
DFTXLVLWLRQ��FKLOGUHQ�JDLQ�VNLOOV�WKURXJK�PXVLF�SOD\��9DULRXV�FRQFHSWV�RI�SOD\�KDYH�
EHHQ� XVHG� WR� GHVFULEH� LQWHUDFWLRQV� DPRQJ� \RXQJ� FKLOGUHQ��� ,� DP� RSHUDWLRQDOO\�
GHILQLQJ�IUHH�SOD\�WR�EH�WKRVH�DFWLYLWLHV�WKDW�DUH�HQMR\DEOH��SURFHVV�RULHQWHG��DQG�
LQYROYH�H[SORUDWLRQ�RU�LPDJLQDWLRQ��2QH�H[DPSOH�RI�IUHH�SOD\�LV�FKLOGUHQ�FKDVLQJ�
HDFK� RWKHU� DURXQG� D� SOD\JURXQG�� ZKHUH� JURXSV� DQG� UROHV� FKDQJH� RIWHQ�� (DUO\�
FKLOGKRRG�PXVLF�UHVHDUFKHUV�KDYH�XVHG�D VLPLODU�FRQFHSW�RI� IUHH�SOD\�WR�GHILQH�
PXVLF�SOD\��SURFHVV�RULHQWHG��HQMR\DEOH��H[SORUDWRU\��DQG�XVLQJ�PXVLFDO�VRXQGV�
DV�D� IXQFWLRQ�RI� WKH�SOD\� �6RFFLR���������:KLWHPDQ��������REVHUYHG�SUHVFKRRO�
VWXGHQWV� IRU� WZR� \HDUV� DQG� FDWHJRUL]HG� WKH� VRQJV�SURGXFHG�GXULQJ�PXVLF�SOD\��
WKH�VWXGHQWV¶�VRQJV�JUHZ�LQ�OHQJWK��FRPSOH[LW\��EDODQFHG�VWUXFWXUH��DQG�RULJLQDOLW\�
RYHU�WKH�FRXUVH RI�WKH�VWXG\��&KLOGUHQ�DOVR�OHDUQ�IURP�HDFK�RWKHU�ZKLOH�HQJDJHG�
LQ� PXVLFDO� SOD\� �7DUQRZVNL�� ������� 5HVXOWV� IURP� WKHVH� VWXGLHV� LQGLFDWH� WKDW�
FKLOGUHQ� JDLQHG� VNLOOV� WKURXJK�PXVLF� SOD\�� KRZHYHU�� SUHVHQWO\� DYDLODEOH�PXVLF�
SOD\�UHVHDUFK�KDV�IRFXVHG�RQ�FKLOGUHQ�XQGHU�DJH�����

%DVHG�RQ�WKH�DIRUHPHQWLRQHG�UHVHDUFK��\RXQJ�FKLOGUHQ�OHDUQ�WKURXJK�PXVLF�
SOD\��ZKLOH�DGROHVFHQWV�DQG�DGXOWV�OHDUQ�WKURXJK�GHOLEHUDWH�SUDFWLFH��+RZHYHU��DUH�
PXVLF� SOD\� DQG� GHOLEHUDWH� SUDFWLFH� WKH� RQO\�ZD\V�PXVLFLDQV� JDLQ� VNLOOV� GXULQJ�
GHYHORSPHQW"�5HFHQW�UHVHDUFK�LQ�VSRUW�SV\FKRORJ\�PD\ SURYLGH�LQVLJKWV�LQWR�WKH�
JDS�WKDW�H[LVWV�EHWZHHQ�PXVLF�SOD\�DQG�GHOLEHUDWH�SUDFWLFH�

� 3OD\�LV�D�PXOWL�IDFHWHG�DUHD�RI�UHVHDUFK�ZLWK�PDQ\�WLHV�WR�LVVXHV�VXFK�DV�FUHDWLYLW\��
PRWLYDWLRQ��DQG�VRFLDO�GHYHORSPHQW��)RU�D�EURDG�UHYLHZ�RI�SOD\�UHVHDUFK��VHH�3HOOHJULQL��
$��'����������5HVHDUFK�DQG�SROLF\�RQ�FKLOGUHQ
V�SOD\��&KLOG�'HYHORSPHQW�3HUVSHFWLYHV�
��������������
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'HOLEHUDWH�SUDFWLFH�KDV�EHHQ�VKRZQ�WR�EH�DQ�HIIHFWLYH�WRRO�IRU�DWKOHWHV��EXW�LW�
FDQQRW�DFFRXQW�IRU�DOO�GHYHORSPHQW��RU�IRU�WKRVH�H[SHUW�DQG�HOLWH�DWKOHWHV�ZKR�DUH�
DEOH�WR�WUDQVLWLRQ�WR�GLIIHUHQW�VSRUWV�ODWHU�LQ�WKHLU�FDUHHUV��$IWHU�DQ�LQYHVWLJDWLRQ�RI�
IDPLOLHV�FRQWDLQLQJ�DW�OHDVW�RQH�H[SHUW�DWKOHWH��&{Wp������� GHYHORSHG�WKH�FRQFHSW�
RI�GHOLEHUDWH�SOD\�WR�GHVFULEH�DFWLYLWLHV�WKDW�ZHUH�QRW�GHOLEHUDWH�SUDFWLFH�RU�IUHH�
SOD\��EXW�ZHUH�D�ODUJH�SDUW�RI�VNLOO�GHYHORSPHQW�IRU�WKH�DWKOHWHV��'HOLEHUDWH�SOD\�
DFWLYLWLHV�DUH�HQMR\DEOH�DQG�SURFHVV�RULHQWHG��OLNH�IUHH�SOD\��EXW�RIWHQ�KDYH�VRPH�
IRUP� RI� UXOHV�� ZKLFK� PD\� KDYH� EHHQ� ERUURZHG� RU� DGDSWHG� IURP� RUJDQL]HG�
DFWLYLWLHV�� 6LPLODU� WR� GHOLEHUDWH� SUDFWLFH�� GHOLEHUDWH� SOD\� DFWLYLWLHV� JHQHUDOO\�
LQYROYH�D�IHHGEDFN�ORRS��DOWKRXJK�IHHGEDFN�GXULQJ�GHOLEHUDWH�SOD\�FRPHV�QRW�IURP�
D� FRDFK�� DV�RIWHQ�RFFXUV� LQ�GHOLEHUDWH� SUDFWLFH�� EXW� IURP� LPPHGLDWH� VXFFHVV�RU�
IDLOXUH�DW�D�QHFHVVDU\�VNLOO��)RU�H[DPSOH��LI�D�FKLOG�OHDUQV�WR�UXQ�IDVWHU�RU�FKDQJH�
GLUHFWLRQV�PRUH�TXLFNO\�WKDQ�WKHLU�RSSRQHQWV�DV�D�UHVXOW�RI�SOD\LQJ�WDJ��WKHQ�WKDW�
FKLOG�ZLOO�EH�EHWWHU�DW�WKH�JDPH��ZLWKRXW�WKH�QHHG�IRU�DQ�DGXOW�FRDFK�WR�WHDFK�WKHVH�
HYDVLYH�PDQHXYHUV��5HVHDUFKHUV�KDYH�DUJXHG�WKDW�DWKOHWHV�JDLQ�PDQ\�LPSRUWDQW
VNLOOV�� VXFK� DV� DJLOLW\�� VSHHG�� FRRUGLQDWLRQ�� DQG� VSDWLDO� DZDUHQHVV�� GXULQJ�
GHOLEHUDWH�SOD\�DFWLYLWLHV��0HPPHUW��%DNHU��	�%HUWVFK��������

(OLWH� DWKOHWHV� LQ� KRFNH\�� WULDWKORQV�� DQG� RWKHU� VSRUWV� KDYH� UHSRUWHG�
SDUWLFLSDWLQJ� LQ� GHOLEHUDWH� SOD\� DFWLYLWLHV� GXULQJ� WKHLU� GHYHORSPHQW�� W\SLFDOO\�
VSHQGLQJ�WKH�PRVW�WLPH�LQ�GHOLEHUDWH�SOD\�LQ�WKH�HDUO\�DQG�PLGGOH�VWDJHV�RI�WKHLU�
FDUHHUV� �&{Wp� HW� DO��� ������� ([SHUWV� LQ� RWKHU� VSRUWV� VXFK� DV� ILJXUH� VNDWLQJ� DQG�
J\PQDVWLFV�� KRZHYHU�� RIWHQ� VSHFLDOL]H� HDUO\�� E\� DJH� HLJKW�� (DUO\� VSHFLDOL]DWLRQ�
VSRUWV� KDYH� D� KLJKHU� UDWH� RI� EXUQRXW� DQG� ODFN� RI� PRWLYDWLRQ� IRU� SDUWLFLSDWLQJ�
DWKOHWHV��&{Wp��/LGRU��	�+DFNIRUW���������6RPH�KDYH�DUJXHG�WKDW�WKH�ODUJH�DPRXQW�
RI�GHOLEHUDWH�SUDFWLFH�DQG� ODFN�RI�GHOLEHUDWH�SOD\� UHTXLUHG�DW� VXFK�D� \RXQJ�DJH�
FRXOG�EH�RQH�UHDVRQ�IRU�WKH�GURS�RXW�LVVXHV�LQ�WKHVH�HDUO\�VSHFLDOL]DWLRQ�VSRUWV��
HYHQ�JRLQJ�VR�IDU�DV�WR�DUJXH�DJDLQVW�HDUO\�VSHFLDOL]DWLRQ�IRU�PRVW�\RXQJ�DWKOHWHV�

'HVSLWH� G\QDPLF� WHDFKHUV� DQG� FRDFKHV�� WKH� LVVXHV� RI� PRWLYDWLRQ� DQG�
SHUVHYHUDQFH�DUH�FRPSOH[�IRU�DQ\�GRPDLQ��7KHUH�DUH�VHYHUDO�WKHRULHV�DERXW�KRZ�
PRWLYDWLRQ�IXQFWLRQV�IRU�LQGLYLGXDOV�DQG�JURXSV��3DUWLFXODUO\�UHOHYDQW�WR�WKH�LVVXHV
RI�GHOLEHUDWH�SOD\�DQG�GHOLEHUDWH�SUDFWLFH�LV�DWWULEXWLRQ�WKHRU\��$WWULEXWLRQ��ZKHQ�
UHODWHG�WR�PRWLYDWLRQ��UHIHUV�WR�WKH�SHUFHLYHG�FDXVH�RI�VXFFHVV�RU�IDLOXUH��2
1HLOO�
	�0F3KHUVRQ���������,QGLYLGXDOV�ZLWK�DWWULEXWLRQ�SUREOHPV�ZLOO�RIWHQ�FLWH�WDOHQW��
OXFN��RU�VRPH�RWKHU�LQQDWH�FKDUDFWHULVWLF�DV�WKH�FDXVH�RI�DQRWKHU�SHUVRQ¶V�VXFFHVV��
ZKLOH�GLVUHJDUGLQJ�RU�QRW�UHFRJQL]LQJ�WKH�HIIRUW�WKDW�OHG�WR�WKH�VXFFHVV��7KHVH�VDPH�
LQGLYLGXDOV� DOVR� ZLOO� ORRN� DW� DQ\� SHUVRQDO� VXFFHVV� DV� D� UHVXOW� RI� OXFN� RU�
FLUFXPVWDQFHV� UDWKHU� WKDQ� HIIRUW�� 7KH� UHVXOW� LV� D� FRQWLQXDOO\� IUXVWUDWLQJ��
GHPRWLYDWLQJ�F\FOH��$WWULEXWLRQ�FDQ�IXQFWLRQ�DV�D�VRXUFH�RI�PRWLYDWLRQ��KRZHYHU��
LI�WKH�FRUUHFW�FRPELQDWLRQ�RI�FDXVHV�LV�YLHZHG�DV�WKH�UHDVRQ�IRU�VXFFHVV�RU�IDLOXUH��
)RU� H[DPSOH�� IDLOXUH� WKDW� LV� SHUFHLYHG� DV� D� ODFN� RI� SUHSDUDWLRQ� FDQ� LQVSLUH�
LQGLYLGXDOV�WR�ZRUN�KDUGHU�IRU�WKH�QH[W�RSSRUWXQLW\��/LNHZLVH��VXFFHVV�YLHZHG�DV�
D� UHVXOW�RI�HIIRUW� FDQ� LQVSLUH� FRQWLQXHG�RU� LQFUHDVHG�HIIRUW��%HFDXVH�RQH�RI� WKH�
SULPDU\� FKDUDFWHULVWLFV� RI� GHOLEHUDWH� SUDFWLFH� LV� UHSHDWHG� DWWHPSWV�� FRUUHFW�
DWWULEXWLRQ�PD\�DLG�LQ�FRQWLQXHG�PRWLYDWLRQ��ZKHUHDV�LQFRUUHFW�DWWULEXWLRQ�ZRXOG�
OHDG�WR�OHVV�PRWLYDWLRQ�DQG�HIIRUW��6LPLODUO\��GHOLEHUDWH�SOD\�LQFOXGHV�IHHGEDFN�RQ�
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SHUIRUPDQFH� DWWHPSWV�� DOEHLW� OHVV� IRUPDO� VRXUFHV� RI� IHHGEDFN� WKDQ� GHOLEHUDWH�
SUDFWLFH�� *LYHQ� WKDW� GHOLEHUDWH� SOD\� LV� HQMR\DEOH�� D� FRUUHFW� DWWULEXWLRQ� OLQNLQJ�
DGGLWLRQDO�HIIRUW�DQG�PXOWLSOH�DWWHPSWV�ZLWK�LPSURYHG�SHUIRUPDQFH�FRXOG�EH�DQ�
HVVHQWLDO�VRXUFH�RI�PRWLYDWLRQ��&RQYHUVHO\��IHZ�SHRSOH�ZRXOG�UHDVRQDEO\�FRQVLGHU�
D�VHULHV�RI�IUXVWUDWLQJ�HYHQWV�DV�HQMR\DEOH�� 7KHUHIRUH��WKH\�DUH�XQOLNHO\�WR�FRQWLQXH�
SDUWLFLSDWLQJ�LQ�WKH�HYHQWV�FDXVLQJ�WKH�IUXVWUDWLRQ��7KXV��GHOLEHUDWH�SOD\�DFWLYLWLHV�
VKRXOG�HQFRXUDJH�FRUUHFW�DWWULEXWLRQ�DQG�KLJK�OHYHOV�RI�PRWLYDWLRQ��8QIRUWXQDWHO\��
,� ZDV� XQDEOH� WR� ILQG� DQ\� UHVHDUFK� H[DPLQLQJ� PRWLYDWLRQ� DQG� GHOLEHUDWH� SOD\��
0XOWLSOH� PRGHOV� RI� PRWLYDWLRQ� LQ� VSRUW� GR� OLQN� H[WHQGHG� IUHH� SOD\� GXULQJ� DQ�
DWKOHWH¶V�HDUO\�\HDUV�WR�KLJK�OHYHOV�RI�LQWULQVLF�PRWLYDWLRQ��9DOOHUDQG�	�5RXVVHDX��
�������KRZHYHU�� WKHVH�ZULWLQJV�RQO\�FRQVLGHU�WKH�XQVWUXFWXUHG�DFWLYLWLHV�RI� IUHH�
SOD\��QRW�GHOLEHUDWH�SOD\�

$V� GHVFULEHG� SUHYLRXVO\�� GHOLEHUDWH� SUDFWLFH� LV� DQ� LPSRUWDQW� HOHPHQW� RI�
H[SHUWLVH� GHYHORSPHQW� IRU� PXVLFLDQV�� DOWKRXJK� UHVXOWV� IURP� VWXGLHV� LQYROYLQJ�
\RXQJ�FKLOGUHQ�KDYH�LQGLFDWHG�WKDW�VNLOOV�ZHUH�JDLQHG�GXULQJ�PXVLF�SOD\�DV�ZHOO��
3UHVHQW�H[SODQDWLRQV�XVLQJ�GHOLEHUDWH�SUDFWLFH�DQG�PXVLF�SOD\�GR�QRW�DFFRXQW�IRU�
DQ\� VNLOOV� PXVLFLDQV� JDLQ� WKURXJK� RWKHU� DFWLYLWLHV� �L�H��� DFWLYLWLHV� WKDW� DUH� WRR�
VWUXFWXUHG� WR� EH� FRQVLGHUHG� IUHH� SOD\� DQG� DUH� WRR� HQMR\DEOH� DQG� IOH[LEOH� WR� EH�
FDWHJRUL]HG�DV�GHOLEHUDWH�SUDFWLFH���)RU�H[DPSOH��VLJKW�UHDGLQJ FKDPEHU�PXVLF�IRU�
HQWHUWDLQPHQW�SXUSRVHV�ZLWK�IULHQGV�UHTXLUHV�WKH�VWUXFWXUH�RI�V\QFKURQL]DWLRQ�DQG�
UHODWLYHO\�DFFXUDWH�QRWHV�RU�UK\WKPV��DQG�\HW�DOORZV�WKH�IUHHGRP�WR UHVWDUW��DQG�
DGMXVW�DV�QHFHVVDU\��8QOLNH�LQ�PXVLF�UHVHDUFK��VSRUW�SV\FKRORJ\�UHVXOWV�LQGLFDWH�
WKDW� VNLOOV� DUH� JDLQHG� DQG� UHILQHG� WKURXJK� ERWK� GHOLEHUDWH� SOD\� �3HVFH��0DVFL��
0DUFKHWWL�� 9D]RX� 6llNVODKWL�� 	� 7RPSRURZVNL�� ������ DQG� GHOLEHUDWH� SUDFWLFH�
�0HPPHUW HW�DO����������5HVHDUFK�LV�QHHGHG�WR�LGHQWLI\�ZKHWKHU�PXVLF�VNLOOV�FDQ�
EH�DFTXLUHG�WKURXJK�GHOLEHUDWH�SOD\��5HVHDUFK�LQWR�HDUO\�VSHFLDOL]HUV�KDV�UHYHDOHG�
PRWLYDWLRQ� DQG� EXUQRXW� SUREOHPV�� SRWHQWLDOO\� IURP� HDUO\� LQWHQVH� SUDFWLFH� DQG�
FRQVLGHUDEO\�IHZHU�KRXUV RI�GHOLEHUDWH�SOD\��:KLOH�GHOLEHUDWH�SOD\�VKRXOG�OHDG�WR�
PRUH� FRUUHFW� DWWULEXWLRQ� DQG� KLJKHU� PRWLYDWLRQ�� ,� ZDV� XQDEOH� WR� ILQG� UHVHDUFK�
FRQQHFWLQJ�WKHVH�LVVXHV��,�GHVLJQHG�WKLV�VWXG\��WKHUHIRUH��WR�LQYHVWLJDWH�WZR�PDLQ�
DUHDV�ZKHUH�UHVHDUFK�LV�ODFNLQJ���D��WKH�DSSOLFDWLRQ�RI�GHOLEHUDWH�SOD\�DFWLYLWLHV�WR�
PXVLF�DQG��E��WKH�SUREDEOH�FRQQHFWLRQ�EHWZHHQ�DWWULEXWLRQ�WKHRU\��PRWLYDWLRQ��DQG�
GHOLEHUDWH�SOD\��7KH�IROORZLQJ�UHVHDUFK�TXHVWLRQV�JXLGHG�WKLV�VWXG\��

�� 'R�VWXGHQWV¶�SHUIRUPDQFH�UDWLQJV�LQFUHDVH�DV�D�UHVXOW RI�GHOLEHUDWH�
SOD\�DFWLYLWLHV"

�� 'R� VWXGHQWV� UDWH� WKHLU� PRWLYDWLRQ� WR� SUDFWLFH� GLIIHUHQWO\� DIWHU�
GHOLEHUDWH�SOD\�DFWLYLWLHV"

�� 'R�VWXGHQWV�UHSRUW�VSHQGLQJ�PRUH�WLPH�SUDFWLFLQJ�DIWHU�HQJDJLQJ�LQ�
GHOLEHUDWH�SOD\�DFWLYLWLHV"
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0HWKRG

%HFDXVH�DWKOHWHV�HQJDJH�LQ�WKH�PRVW�GHOLEHUDWH�SOD\�DFWLYLWLHV�GXULQJ�WKH�HDUO\�
DQG�PLGGOH�VWDJHV�RI�WKHLU�FDUHHUV��WKH�GHVLUHG�PXVLF�SRSXODWLRQ�WR�WHVW�GHOLEHUDWH�
SOD\�DFWLYLWLHV�ZRXOG�DOVR�EH�LQ�WKH�HDUO\�RU�PLGGOH�SDUW�RI�WKHLU�FDUHHUV��0LGGOH�
VFKRRO�VWXGHQWV�KDYH�HQRXJK�PXVLFDO�EDFNJURXQG�WR�SDUWLFLSDWH�LQ�GHOLEHUDWH�SOD\�
DFWLYLWLHV�EXW DUH�VWLOO�HDUO\�HQRXJK�LQ�WKHLU�GHYHORSPHQW�WR�EH�VLPLODU�WR�DWKOHWHV�
ZKHQ� WKH\� H[SHULHQFH� GHOLEHUDWH� SOD\�� 0LGGOH� VFKRRO� VWXGHQWV� DOVR� KDYH� WKH�
HPRWLRQDO�NQRZOHGJH�WR�XQGHUVWDQG�DQG�H[SUHVV�WKHLU�IHHOLQJV�DERXW�PRWLYDWLRQ��

3DUWLFLSDQWV�LQ�P\�LQYHVWLJDWLRQ�ZHUH�PLGGOH�VFKRRO�EDQG�VWXGHQWV�LQ�JUDGHV�
������DQG���ZKR�KDG�SOD\HG�WKHLU�LQVWUXPHQWV�IRU�DW�OHDVW�ILYH�PRQWKV�SULRU�WR�WKH�
EHJLQQLQJ� RI� WKH� VWXG\�� 3DUWLFLSDQWV� SOD\HG� D� PL[� RI� EUDVV�� ZRRGZLQG�� DQG�
SHUFXVVLRQ� LQVWUXPHQWV��$OO� SHUFXVVLRQLVWV� LQ� WKLV� VWXG\�ZHUH� FXUUHQWO\�SOD\LQJ�
PDOOHW�LQVWUXPHQWV�LQ�FODVV��7KH�VWXGHQWV�ZHUH�DOO�PHPEHUV�RI�IRXU�LQWDFW�FODVVHV�
WDXJKW� LQ� WZR�GLIIHUHQW�VFKRROV�E\�WZR�GLIIHUHQW�PXVLF� WHDFKHUV��7KHUH�ZHUH����
SDUWLFLSDQWV� ZKR� EHJDQ� WKH� VWXG\�� EXW� RQO\� WKRVH� VWXGHQWV� ZKR� FRPSOHWHG� DOO�
DVSHFWV�RI�WKH�VWXG\�ZHUH�LQFOXGHG�LQ�WKH�UHVXOWV��1  ������3ULRU�WR�VHOHFWLQJ�WKH�
VFKRROV��,�FRPSDUHG�GHPRJUDSKLF�GDWD��5DFLDO�HWKQLF�PDNH�XS�ZDV�PDWFKHG�ZHOO�
EHWZHHQ� WKH� VFKRROV�� DOWKRXJK� WKHUH� ZHUH� D� KLJKHU� SHUFHQWDJH� RI� &DXFDVLDQ�
VWXGHQWV� LQ� WKH� VHOHFWHG� VFKRROV� ������� DQG� ������� WKDQ� WKH� VWDWH� DYHUDJH�
���������)UHH�5HGXFHG�OXQFK�UDWHV�ZHUH�DOVR�FRPSDUDEOH�EHWZHHQ�WKH�WZR�VFKRROV�
DW� ���� DQG� ������� 7KXV�� WKH� VFKRROV� ZHUH� FRQVLGHUHG� DV� FORVH� D� PDWFK� DV�
SRVVLEOH�EDVHG�RQ�GHPRJUDSKLF�GDWD�

,�DOVR�FRPSDUHG�WKH�VWUXFWXUH�DQG�FXUULFXOXP�RI�WKH�WZR�EDQG�SURJUDPV�EHIRUH�
VHOHFWLQJ� WKH� VFKRROV��%RWK� SURJUDPV� VWDUW� LQVWUXPHQWDOLVWV� DW� WKH� EHJLQQLQJ� RI�
*UDGH���LQ�RQH�FODVV�FRQWDLQLQJ�DOO�LQVWUXPHQWV��6WXGHQWV�LQ�*UDGH���RU���DUH�LQ�
WKH� FRPELQHG� LQWHUPHGLDWH� EDQG��(DFK� FODVV�PHHWV� GDLO\� IRU� DSSUR[LPDWHO\� ���
PLQXWHV�� 7KH� WHDFKHUV� XVHG� VLPLODU� EHJLQQLQJ� EDQG� WHFKQLTXH� ERRNV� IRU� WKHLU�
UHVSHFWLYH�SURJUDPV��7KH�JUDGH�OHYHOV�DW�WKH WZR�VFKRROV�ZHUH�DW�RU�QHDU�WKH�VDPH�
OHYHO� ZLWKLQ� WKH� ERRNV�� GHVSLWH� WKH� GLIIHUHQFH� LQ� FKRVHQ� FXUULFXOXP�� %HIRUH�
EHJLQQLQJ�WKH�VWXG\��HDFK�WHDFKHU�EHJDQ�WKH�FODVV�ZLWK�D�ZDUP�XS�ZKLFK�LQFOXGHG�
VFDOH�VWXG\�EDVHG�RQ�H[DFW�UHSHWLWLRQ�RU�SOD\LQJ�WKH�VFDOH�LQ�WKH�VDPH�SDWWHUQ�HYHU\�
WLPH��%HFDXVH�WKH�SURJUDPV�ZHUH�VLPLODU�LQ�VWUXFWXUH�DQG�FXUULFXOXP��,�FRQVLGHUHG�
WKHP�DQ�DFFHSWDEOH�PDWFK�GHVSLWH�WKH�XQDYRLGDEOH�LQVWUXFWLRQDO�GLIIHUHQFHV�GXH�WR�
GLIIHUHQW�WHDFKHUV�

0RVW�SUDFWLFH�DFWLYLWLHV�DUH�GHVLJQHG�WR�GHYHORS�FRQVLVWHQW�WHFKQLTXH�WKURXJK�
GHOLEHUDWH�SUDFWLFH��$OWKRXJK�VFDOHV�PD\�QRW�VHHP�H[FLWLQJ�RU�IXQ�WR�SUDFWLFH��WKH\�
DUH�D� IRXQGDWLRQDO�FRPSRQHQW�RI�PRVW�EDQG�SURJUDPV��7KHUHIRUH��VFDOHV�ZRXOG�
OLNHO\�DOUHDG\�EH�D�QRUPDO�FODVVURRP�DFWLYLW\�IRU�DQ\�SDUWLFLSDWLQJ�EDQG��%HFDXVH�
RI� WKHLU� VLPSOLFLW\�� VFDOHV� FDQ� EH� UHSURGXFHG� LQ� PDQ\� GLIIHUHQW� FRPELQDWLRQV��
PDNLQJ�WKHP�D�IOH[LEOH�PHGLXP�IRU�DOWHUDWLRQ��7KXV��,�VHOHFWHG�VFDOH�SUDFWLFH�DV�

� 'DWD�JDWKHUHG�IURP�WKH�0LVVRXUL�&RPSUHKHQVLYH�'DWD�6\VWHP�SURYLGHG�E\�WKH�0LVVRXUL�
'HSDUWPHQW�RI�(OHPHQWDU\�DQG�6HFRQGDU\�(GXFDWLRQ��'(6(��RQ����������
KWWSV���PFGV�GHVH�PR�JRY�TXLFNIDFWV�VLWHSDJHV�GLVWULFWLQIR�DVS[
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WKH�DFWLYLW\�WR�PDQLSXODWH�IRU�WKLV�VWXG\��(DFK�FODVV�XVHG�WKH�PDMRU�VFDOH�WKH\�ZHUH�
DOUHDG\�DVVLJQHG�IRU�WKH�ZHHN��WKHUHE\�IROORZLQJ�WKH�QDWXUDO�SURJUHVVLRQ�RI�HDFK�
FODVVURRP�DV�FORVHO\�DV�SRVVLEOH�

,Q�RUGHU� WR� VLPXODWH�GHOLEHUDWH�SOD\� LQ�D� IRUPDO�PXVLF� VHWWLQJ�� ,�JDYH�HDFK�
WHDFKHU�D�VHW RI�UHVHDUFKHU�GHVLJQHG�GHOLEHUDWH�SOD\�DFWLYLWLHV�WR�UHSODFH�WKH�QRUPDO�
VFDOH�SUDFWLFH�GXULQJ�ZDUP�XS�VHVVLRQV��VHH�$SSHQGL[�$�IRU�OLVW�DQG�GHVFULSWLRQ�
RI�DFWLYLWLHV���(DFK�RI�WKH�DFWLYLWLHV�ZDV�EDVHG�RQ�D�SRSXODU�FKLOGUHQ¶V�JDPH��WKH�
DFWLYLWLHV�ZHUH�GHVLJQHG�WR�EH�IXQ�DQG�WR�UHTXLUH�QRWH�DFFXUDF\�IRU�KLJKHU�VXFFHVV��
MXVW�DV�DWKOHWLF�GHOLEHUDWH�SOD\�DFWLYLWLHV� UHTXLUH�JUHDWHU�VNLOO� IRU�VXFFHVV��7KHVH�
DFWLYLWLHV�ZHUH�VLPLODU�LQ�GHVLJQ�WR�GHOLEHUDWH�SOD\�LQ�PXVLF�GHVFULEHG�LQ�/RUGR�
�������� )RU� H[DPSOH�� WKH�JDPH�� ³5HG� OLJKW��*UHHQ� OLJKW´�ZDV� WUDQVIRUPHG� LQWR�
³6WRS��*R�´�ZKLFK�UHTXLUHG�WKH�VWXGHQWV�WR�SOD\�XS�DQG�WKHQ�GRZQ�WKH�VFDOH�RQO\�
ZKHQ�WKH�³*R´�VLJQ�ZDV�GLVSOD\HG��7KH�WHDFKHU�LQWURGXFHG�WKH�QHZ�DFWLYLWLHV�WR�
WKH�FODVV�DQG�WKHQ�OHW�WKH�VWXGHQWV�FKRRVH�DQ�DFWLYLW\�IRU�DW�OHDVW�WKH�ILUVW�WZR�ZHHNV��
%\�WKH�EHJLQQLQJ�RI�ZHHN�WKUHH�WKH�VWXGHQWV�ZHUH�FKRRVLQJ�DQG�OHDGLQJ�WKH�VFDOH�
DFWLYLWLHV�HDFK�GD\��7KH�OHDGHUVKLS�RI� WKH DFWLYLWLHV�ZDV�VKLIWHG�IURP�WHDFKHU�WR�
VWXGHQW�LQ�RUGHU�WR�EHWWHU�VLPXODWH�WKH�FKLOG�OHG�GHOLEHUDWH�SOD\�RI�\RXQJ�DWKOHWHV�

%HFDXVH�,�FRQVLGHUHG�WKH�VFKRROV�HTXLYDOHQW��WKH�WUHDWPHQW�DQG�FRQWURO�JURXSV�
ZHUH�EORFNHG�ZLWKLQ�HDFK�WKH�VFKRRO��(DFK�WHDFKHU�WDXJKW�RQH�FODVV�ZLWK�QRUPDO�
VFDOH� UHSHWLWLRQV� GXULQJ�ZDUP�XSV� �FRQWURO�� DQG� RQH� FODVV�ZLWK� GHOLEHUDWH� SOD\�
DFWLYLWLHV� GXULQJ� ZDUP�XSV� �WUHDWPHQW��� 7KH� VWXGHQWV� ZHUH� HYHQO\� GLVWULEXWHG�
EHWZHHQ�GHOLEHUDWH�SOD\��Q  �����DQG�QR�FKDQJH�WR�VFDOH�DFWLYLWLHV��Q  ������PDNLQJ�
FRPSDULVRQV� EHWZHHQ� JURXSV� DSSURSULDWH� IRU� WKLV� VWXG\�� 7KH� FRQWURO� JURXSV�
FRPSOHWHG�W\SLFDO�VFDOH�SUDFWLFH�GXULQJ�ZDUP�XS�VHVVLRQV�RI�DSSUR[LPDWHO\�WKH�
VDPH� WLPH� OHQJWK� DQG� QXPEHU� RI� UHSHWLWLRQV� DV� WKH� GHOLEHUDWH� SOD\� JURXSV
�DSSUR[LPDWHO\�ILYH�PLQXWHV�SHU�GD\��

(DFK�SDUWLFLSDQW�SHUIRUPHG�D�VFDOH�GXULQJ�WKHLU�ZHHNO\�SOD\LQJ�DVVLJQPHQW��
WKHVH� SHUIRUPDQFHV� ZHUH� DXGLR� UHFRUGHG�� ZKLFK� UHVXOWHG� LQ� D� WRWDO� RI� ����
UHFRUGLQJV��5HFRUGLQJV�ZHUH�UDWHG�IRU�RYHUDOO�TXDOLW\�RQ�D�VFDOH�RI������E\�WZR�
PXVLF� WHDFKHUV� ZLWK� RYHU� ��� \HDUV� RI� H[SHULHQFH� WHDFKLQJ� PLGGOH� VFKRRO�
LQVWUXPHQWDOLVWV�� )RU� UHOLDELOLW\� SXUSRVHV�� HDFK� WHDFKHU� UDWHG� ��� UHFRUGLQJV�
�DSSUR[LPDWHO\�����RI�WKH�WRWDO�QXPEHU�RI�UHFRUGLQJV��DQG�UDWLQJV�LQGLFDWHG�DQ�
LQWHUUDWHU�UHOLDELOLW\�OHYHO�RI������ZKLFK�ZDV�FRQVLGHUHG�DFFHSWDEOH��(DFK�WHDFKHU�
WKHQ�ILQLVKHG�WKH�UHPDLQLQJ�UHFRUGLQJV�IURP�WKHLU�KDOI��$YHUDJHG�VFRUHV�ZHUH�XVHG�
IRU�WKH����UHFRUGLQJV�WKDW�ZHUH�MXGJHG�WZLFH��DOO�RWKHU�UHFRUGLQJV�XVHG�WKH�VFRUH�
RI�WKH�DVVLJQHG�WHDFKHU�

,� FRQVWUXFWHG� DQG� XWLOL]HG� D� TXHVWLRQQDLUH� �VHH� $SSHQGL[� %�� WR� GHWHUPLQH�
UHSRUWHG� SUDFWLFH� EHKDYLRUV�� VRXUFHV� RI� PRWLYDWLRQ�� DQG� FRUUHFW� RU� LQFRUUHFW�
DWWULEXWLRQ��7KH�ILUVW�VHFWLRQ�LQFOXGHG�TXHVWLRQV�DERXW�GHPRJUDSKLFV��WKH�UHVXOWV�
ZHUH�XVHG�WR�LGHQWLI\�DQ\�VWXGHQWV�ZLWK�HLWKHU�PRUH�RU�OHVV�EDQG�H[SHULHQFH�WKDQ�
WKH�OHYHO�GHWHUPLQHG�IRU�WKLV�VWXG\��7KH�TXHVWLRQV�LQ�WKH�VHFRQG�VHFWLRQ�ZHUH�DERXW�
SUDFWLFH�EHKDYLRUV�VXFK�DV�IUHTXHQF\�RI�SUDFWLFH��VFDOH�SUDFWLFH�RXWVLGH�RI�FODVV��
DQG� YDULDELOLW\� RI� SUDFWLFH� WHFKQLTXHV�� 7KH� ILQDO� VHFWLRQ� LQFOXGHG� VWDWHPHQWV�
GHVLJQHG�WR�FKHFN�IRU�FRUUHFW�DWWULEXWLRQ��OLQNLQJ�HIIRUW�WR�VXFFHVV��DQG�WR�LGHQWLI\�
SRWHQWLDO� VRXUFHV� RI� PRWLYDWLRQ� IRU� EDQG� SDUWLFLSDWLRQ�� 7KHVH� UHDVRQV� IRU�
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SDUWLFLSDWLRQ�ZHUH�VHOHFWHG�EDVHG�RQ�SUHYLRXV�UHVHDUFK�DERXW�ZK\�VWXGHQWV�FKRRVH�
WR� SOD\� LQ� EDQG� �2
1HLOO� 	� 0F3KHUVRQ�� ������� 3DUWLFLSDQWV� ILOOHG� RXW� WKH�
TXHVWLRQQDLUH�DERXW�SUDFWLFH�KDELWV�DQG�PRWLYDWLRQ�DW�WKH�EHJLQQLQJ�DQG�HQG�RI�WKH�
VWXG\�

5HVXOWV

7KH�VFDOH�SHUIRUPDQFH�GDWD�IURP�HDFK�ZHHN�ZHUH�DQDO\]HG�WR�FRPSDUH�WKH�
HIIHFWV�RI�GHOLEHUDWH�SOD\�DFWLYLWLHV�RQ�WKH�SHUIRUPDQFH�VFRUHV�RYHU�WLPH�IRU�WKH�
WUHDWPHQW�DQG�FRQWURO�JURXSV��7R HQVXUH� WKDW� WKH�GLIIHUHQW� WHDFKHUV�DQG�VFKRROV�
ZHUH�QRW�FRQIRXQGLQJ�IDFWRUV��SHUIRUPDQFH�GDWD�ZHUH�DQDO\]HG�EHWZHHQ�VFKRROV�
XVLQJ� D� WZR�ZD\� UHSHDWHG� PHDVXUHV� $129$�� 7KHUH� ZDV� QR� VLJQLILFDQW� PDLQ�
HIIHFW�IRU�VFKRRO��)������� �������S !������RU�WLPH��)������  ��������S !������7KHUH�
ZDV� DOVR� QR� VLJQLILFDQW� LQWHUDFWLRQ� EHWZHHQ� VFKRROV� RYHU� WLPH�� )������  � ������
S !������UHDIILUPLQJ�WKH�GHFLVLRQ�WR�WUHDW�WKH�VFKRROV�DV�HTXDO��

1H[W�� ,� FRPSOHWHG� D� WZR�ZD\� UHSHDWHG�PHDVXUHV�$129$� WR� FRPSDUH� WKH�
SHUIRUPDQFH� VFRUHV� E\� H[SHULPHQWDO� FRQGLWLRQ� RYHU� WLPH�� 7DEOH� �� VKRZV� WKH�
PHDQV�DQG�VWDQGDUG�GHYLDWLRQV�RI�FRQGLWLRQ�RYHU� WLPH��7KHUH�ZDV�D� VLJQLILFDQW�
PDLQ� HIIHFW� RI� WLPH�� )���� ���  � ������ S  � ������ 6WXGHQWV� SHUIRUPHG� WKH� VFDOHV�
VLJQLILFDQWO\�EHWWHU�DW�WKH�HQG�RI�WKH�VWXG\�WKDQ�WKH�EHJLQQLQJ��+RZHYHU��WKHUH�ZDV�
QR� VLJQLILFDQW� GLIIHUHQFH� LQ� SHUIRUPDQFH� VFRUHV� EHWZHHQ� WUHDWPHQW� DQG� FRQWURO�
FRQGLWLRQV��)������� �������S !������6WXGHQWV�ZKR�SUDFWLFHG�ZLWK�WKH�GHOLEHUDWH�SOD\�
DFWLYLWLHV� LPSURYHG� DW� D� VLPLODU� UDWH� WR� WKRVH� ZKR� SUDFWLFHG� ZLWK� WUDGLWLRQDO�
PHWKRGV��7KHUH�ZHUH�QR�VLJQLILFDQW�LQWHUDFWLRQ�HIIHFWV��

7DEOH ��0HDQV�DQG�6WDQGDUG�'HYLDWLRQV�IRU�3HUIRUPDQFH�6FRUHV�2YHU�7LPH�E\�7UHDWPHQW�
&RQGLWLRQ

:HHN 'HOLEHUDWH�3OD\ 'HOLEHUDWH�3UDFWLFH

0 6' 0 6'

:HHN�� ���� ��� ���� ���
:HHN�� ���� ��� ���� ���
:HHN�� ���� ��� ���� ���
:HHN�� ���� ��� ���� ���

7KH�TXHVWLRQQDLUH�GDWD�ZHUH�DQDO\]HG�WR�LQYHVWLJDWH�DQ\�FKDQJHV�LQ�SUDFWLFH�
EHKDYLRU�� SRWHQWLDO� VRXUFHV� RI� PRWLYDWLRQ�� RU� DWWULEXWLRQ�� 0HDQV� DQG� VWDQGDUG�
GHYLDWLRQV� E\� JUDGH� OHYHO� DUH� UHSRUWHG� LQ� 7DEOH� ��� ,� XVHG� D� UHSHDWHG�PHDVXUHV�
$129$� WR� FRPSDUH� PHDQV� E\� JUDGH� OHYHO� DQG� WR� FKHFN� IRU� WKH� SRWHQWLDO�
FRQIRXQGLQJ�IDFWRU�RI�DJH��(DFK�TXHVWLRQ�ZDV�DQDO\]HG�LQGLYLGXDOO\��EHFDXVH�WKH�
TXHVWLRQV�ZHUH�GHVLJQHG�WR�LGHQWLI\�VWXGHQWV¶�YLHZSRLQWV�RQ�GLIIHUHQW�DVSHFWV�RI�
OHDUQLQJ�DQ�LQVWUXPHQW�DQG�PRWLYDWLRQ��VHH�7DEOH�����7KHUH�ZDV�RQO\�RQH�TXHVWLRQ�
DERXW� SUDFWLFH� EHKDYLRU� RQ�ZKLFK� VL[WK� JUDGHUV� UHVSRQGHG� VLJQLILFDQWO\� KLJKHU�
WKDQ�WKH�VHYHQWK�HLJKWK�JUDGHUV��³VRPH�LQGLYLGXDOV�DUH�QDWXUDOO\�EHWWHU�DW�PXVLF�
SHUIRUPDQFH´��S ��������7KH�PHDQV�IRU�DOO�RWKHU�TXHVWLRQV�RQ�SRWHQWLDO�VRXUFHV�RI�
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PRWLYDWLRQ�DQG�DWWULEXWLRQ�ZHUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�EHWZHHQ�JUDGH�OHYHOV��
WKHUH�ZHUH�QR�VLJQLILFDQW�GLIIHUHQFHV�DFURVV�WLPH��DQG�QR�VLJQLILFDQW�JUDGH�OHYHO�
E\�WLPH�LQWHUDFWLRQV��S !������

7DEOH��� 4XHVWLRQQDLUH�3UH�DQG�3RVWWUHDWPHQW�0HDQV�DQG�6WDQGDUG�'HYLDWLRQV�E\�*UDGH�
/HYHO

6XUYH\�4XHVWLRQ 6L[WK�*UDGH 6HYHQWK�(LJKWK�*UDGH
3UHWUHDWPHQW 3RVWWUHDWPHQW 3UHWUHDWPHQW 3RVWWUHDWPHQW
0HDQ 6' 0HDQ 6' 0HDQ 6' 0HDQ 6'

3UDFWLFH�)UHTXHQF\ ���� ��� ���� ��� ���� ���� ���� ����
6FDOHV�DW�+RPH ���� ���� ���� ���� ���� ���� ���� ���
1HZ�:D\V�WR
3UDFWLFH

���� ���� ���� ���� ���� ��� ���� ���

/LNH�3OD\LQJ ���� ��� ���� ��� ���� ��� ���� ���
%HWWHU�3OD\HU ���� ��� ���� ��� ���� ��� ���� ���
,PSURYH�6NLOOV ���� ��� ���� ��� ���� ���� ���� ���
%HVW�RI�$ELOLW\ ���� ��� ���� ��� ���� ��� ���� ���
3UDFWLFH�5HJXODUO\ ���� ��� ���� ��� ���� ���� ���� ���
1DWXUDOO\�%HWWHU ���� ���� ���� ��� ���� ��� ���� ���
/RYH�0XVLF ���� ��� ���� ��� ���� ���� ���� ����
6RFLDO ���� ���� ���� ���� ���� ���� ���� ����
7HDFKHU ���� ���� ���� ���� ���� ��� ���� ����
([SHFWDWLRQV ���� ���� ���� ���� ���� ���� ���� ����
3DUHQWV ���� ���� ���� ���� ���� ���� ���� ����

7DEOH��� 5HVXOWV�RI�5HSHDWHG�0HDVXUHV�$129$V�IRU�HDFK�4XHVWLRQQDLUH�,WHP &RPSDULQJ�
0HDQ�5HVSRQVHV�E\�*UDGH�/HYHO�IURP�3UH�WR�3RVWWUHDWPHQW

4XHVWLRQQDLUH�4XHVWLRQ 'HJUHHV�RI�)UHHGRP 0HDQ�6TXDUH )�YDOXH 6LJQLILFDQFH
3UDFWLFH�)UHTXHQF\ � ���� ���� ����
6FDOHV�DW�+RPH � ���� ���� ����
1HZ�:D\V�WR�3UDFWLFH � ���� ���� ����
/LNH�3OD\LQJ � ���� ���� ����
%HWWHU�3OD\HU � ���� ���� ����
,PSURYH�6NLOOV � ���� ����� ����
%HVW�RI�$ELOLW\ � ���� ����� ����
3UDFWLFH�5HJXODUO\ � ���� ����� ����
1DWXUDOO\�%HWWHU � ����� ����� ����

/RYH�0XVLF � ���� ���� ����
6RFLDO � ���� ���� ����
7HDFKHU � ���� ���� ����
([SHFWDWLRQV � ���� ���� ����
3DUHQWV � ���� ���� ����

�S �����

7KH� TXHVWLRQQDLUH� GDWD� IURP� HDFK� TXHVWLRQ� ZHUH� DQDO\]HG� XVLQJ� D� UHSHDWHG�
PHDVXUHV�$129$�WR�FRPSDUH�WKH�HIIHFWV�RI�GHOLEHUDWH�SOD\�YHUVXV�WUDGLWLRQDO�VFDOH�
SUDFWLFH� RQ� TXHVWLRQQDLUH� UHVSRQVHV� SUH� DQG� SRVWWUHDWPHQW�� 0HDQV� DQG� VWDQGDUG�
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GHYLDWLRQV�IRU�SUH�DQG�SRVWWUHDWPHQW�E\�FRQGLWLRQ�DUH�OLVWHG�LQ�7DEOH����7KHUH�ZHUH�QR�
VLJQLILFDQW� GLIIHUHQFHV� LQ� WKH� TXHVWLRQQDLUH� UHVSRQVHV� EHWZHHQ� JURXSV�� IURP�
SUHWUHDWPHQW�WR�SRVWWUHDWPHQW��DQG�QR�VLJQLILFDQW�WLPH�E\�JURXS�LQWHUDFWLRQV��S !������
VHH�7DEOH�����6WXGHQW�UHVSRQVHV�GLG�QRW�FKDQJH�DIWHU�WUHDWPHQW�

7DEOH� �� 4XHVWLRQQDLUH� 3UH� DQG� 3RVWWUHDWPHQW� 0HDQV� DQG� 6WDQGDUG� 'HYLDWLRQV� E\�
7UHDWPHQW�&RQGLWLRQ

7DEOH��� 5HVXOWV�RI�5HSHDWHG�0HDVXUHV�$129$V�IRU�HDFK�4XHVWLRQQDLUH�,WHP &RPSDULQJ�
0HDQ� 3UHWUHDWPHQW� YHUVXV� 3RVWWUHDWPHQW� 5HVSRQVHV� IRU� WKH� ([SHULPHQWDO� DQG� &RQWURO�
*URXSV

4XHVWLRQQDLUH�4XHVWLRQ 'HJUHHV�RI�)UHHGRP 0HDQ�6TXDUH )�YDOXH 6LJQLILFDQFH
3UDFWLFH�)UHTXHQF\ � ����� ���� ����
6FDOHV�DW�+RPH � ���� ���� �����
1HZ�:D\V�WR�3UDFWLFH � ���� ���� ����
/LNH�3OD\LQJ � ���� ���� ����
%HWWHU�3OD\HU � ���� ���� ����
,PSURYH�6NLOOV � ���� ���� ����
%HVW�RI�$ELOLW\ � ���� ����� ����
3UDFWLFH�5HJXODUO\ � ���� ���� ����
1DWXUDOO\�%HWWHU � ����� ����� ����
/RYH�0XVLF � ���� ���� ����
6RFLDO � ����� ���� ����
7HDFKHU � ���� ���� ����
([SHFWDWLRQV � ���� ���� ����
3DUHQWV � ����� ���� ����

6XUYH\�4XHVWLRQ 'HOLEHUDWH�3OD\ 'HOLEHUDWH�3UDFWLFH
3UHWUHDWPHQW 3RVWWUHDWPHQW 3UHWUHDWPHQW 3RVWWUHDWPHQW
0HDQ 6' 0HDQ 6' 0HDQ 6' 0HDQ 6'

3UDFWLFH�)UHTXHQF\ ���� ���� ���� ���� ���� ���� ���� ����
6FDOHV�DW�+RPH ���� ���� ���� ���� ���� ���� ���� ����
1HZ�:D\V�WR�
3UDFWLFH

���� ���� ���� ���� ���� ��� ���� ���

/LNH�3OD\LQJ ���� ��� ���� ��� ���� ��� ���� ���
%HWWHU�3OD\HU ���� ��� ���� ��� ���� ��� ���� ���
,PSURYH�6NLOOV ���� ��� ���� ��� ���� ���� ���� ����
%HVW�RI�$ELOLW\ ���� ��� ���� ���� ���� ��� ���� ���
3UDFWLFH�5HJXODUO\ ���� ��� ���� ��� ���� ���� ���� ���
1DWXUDOO\�%HWWHU ���� ���� ���� ��� ���� ��� ���� ���
/RYH�0XVLF ���� ��� ���� ���� ���� ���� ���� ����
6RFLDO ���� ���� ���� ���� ���� ���� ���� ����
7HDFKHU ���� ��� ���� ���� ���� ���� ���� ����
([SHFWDWLRQV ���� ���� ���� ���� ���� ���� ���� ����
3DUHQWV ���� ���� ���� ���� ���� ���� ���� ����
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'LVFXVVLRQ

7KH�SXUSRVH�RI� WKLV� VWXG\�ZDV� WR� LQYHVWLJDWH� WKH� HIIHFWV� RI� GHOLEHUDWH�SOD\�
DFWLYLWLHV� RQ� PLGGOH� VFKRRO� VWXGHQWV¶� VFDOH� SHUIRUPDQFH�� VHOI�UHSRUWHG� SUDFWLFH�
EHKDYLRUV��DQG�DWWULEXWLRQ��7ZR�FODVVHV�SUDFWLFHG�VFDOHV�DV�SDUW�RI� WKHLU�QRUPDO�
ZDUP�XS� URXWLQH�� ZKLOH� WKH� UHPDLQLQJ� WZR� FODVVHV� UHSODFHG� WKH� QRUPDO� VFDOH�
DFWLYLWLHV�ZLWK�GHOLEHUDWH�SOD\�VFDOH�JDPHV��$V�H[SHFWHG��VWXGHQWV¶�SHUIRUPDQFH�
VFRUHV� LQFUHDVHG� RYHU� WLPH�� VLPLODU� WR� PDQ\� RWKHU� VWXGLHV� ZKHUH� SHUIRUPDQFH�
VFRUHV�ZHUH� IRXQG� WR� LPSURYH�ZLWK� SUDFWLFH� �&DVK�� ������0LNV]D� HW� DO��� ������
6LPPRQV���������,QWHUHVWLQJO\��WKHUH�ZDV�QR�VLJQLILFDQW�GLIIHUHQFH�LQ�SHUIRUPDQFH�
VFRUHV�EHWZHHQ�WUHDWPHQW�DQG�FRQWURO�JURXSV��LQGLFDWLQJ�VWXGHQWV�OHDUQHG�GXULQJ�
WKH�GHOLEHUDWH�SOD\�VFDOH�JDPHV��3HUKDSV�WKH�GHOLEHUDWH�SOD\�VWXGHQWV�OHDUQHG�LQ�
SDUW�GXH�WR�WKH�UHSHWLWLRQV�UHTXLUHG�DV�SDUW�RI�WKH�JDPHV��VLPLODU�WR�WKH�ZD\�WKH�
FRQWURO� JURXS� OHDUQHG� WKH� VFDOHV� WKURXJK� WKH�PRUH� WUDGLWLRQDO� UHSHWLWLRQ� EDVHG�
GHOLEHUDWH�SUDFWLFH��$OWHUQDWHO\��WKH�VFDOH�JDPHV�FRXOG�KDYH�FUHDWHG�D�FRQWH[WXDO�
LQWHUIHUHQFH� �&,�� VFHQDULR��&,� RFFXUV�ZKHQ�PRWRU� VNLOOV� DUH� UHILQHG� GXULQJ� WKH�
DGMXVWPHQWV� UHTXLUHG� E\� GLIIHUHQW� SUDFWLFH� VFHQDULRV� �%UDG\�� ������:X� HW� DO���
������� MXVW�DV�VRPHRQH� OHDUQLQJ� WR�ULGH�D�ELNH�ZLOO�RYHUFRUUHFW�DV� WKH\� OHDUQ� WR�
EDODQFH�DW�GLIIHUHQW�VSHHGV�DQG�RQ�GLIIHUHQW�VXUIDFHV��%HFDXVH�WKH�VWXGHQWV�ZHUH�
UHSHDWLQJ�WKH�VFDOHV�LQ�D�VOLJKWO\�GLIIHUHQW�PDQQHU�HDFK�WLPH��WKH�JDPHV�UHTXLUHG�
PDQ\�DGMXVWPHQWV�WR�GLIIHUHQW�SUDFWLFH�VHWWLQJV��7KXV��WKH�JDPHV�VKRXOG�KDYH�VHW�
XS�D�&,�VFHQDULR��)XUWKHU�UHVHDUFK�VKRXOG�EH�FRPSOHWHG�RYHU�D�ORQJHU�SHULRG�RI�
WLPH�WR�VHH�LI�VWXGHQWV�H[KLELW�WKH�H[SHFWHG�UDSLG�JDLQ�LQ�VNLOOV�ODWHU�LQ�WKH�SUDFWLFH�
VHVVLRQV�WKDW�LV�DVVRFLDWHG�ZLWK�&,�

,Q�DGGLWLRQ�WR� WKH�ZHHNO\�VFDOH�WHVWV��VWXGHQWV� ILOOHG�RXW�D�TXHVWLRQQDLUH�RQ�
SUDFWLFH�EHKDYLRU��VRXUFHV�RI�PRWLYDWLRQ��DQG�DWWULEXWLRQ�DW�WKH�EHJLQQLQJ�DQG�HQG�
RI� WKH� VWXG\�� 2WKHU� UHVHDUFK� LQWR� LVVXHV� RI� LQGHSHQGHQFH� DQG� PRWLYDWLRQ� KDV�
LQGLFDWHG� WKDW� VWXGHQWV�ZKR�DUH�PRUH� LQGHSHQGHQW�RIWHQ� UHSRUW�KLJKHU� OHYHOV�RI�
PRWLYDWLRQ�IRU�EDVLF�WDVNV��&{Wp��������(ULFVVRQ��1DQGDJRSDO��	�5RULQJ��������
6FKDWW�� ������� 7KH� GHOLEHUDWH� SOD\� VFDOH� JDPHV� ZHUH� GHVLJQHG� WR� HQFRXUDJH�
VWXGHQW� LQGHSHQGHQFH� E\� WXUQLQJ� LQWR� VWXGHQW�OHG� DFWLYLWLHV�� 7KH� JDPHV� DOVR�
HQFRXUDJHG�VWXGHQWV�WR�ZDWFK�DQG�UHDFW�TXLFNO\�WR�WKH�OHDGHU��WZR�HVVHQWLDO�VNLOOV�
IRU� PXVLFDO� LQGHSHQGHQFH�� 7KXV�� WKH� GHOLEHUDWH� SOD\� VFDOH� JDPHV� VKRXOG� KDYH�
LQFUHDVHG�VWXGHQW� LQGHSHQGHQFH��ZKLFK�ZRXOG�KDYH�UHVXOWHG� LQ�KLJKHU� OHYHOV�RI�
PRWLYDWLRQ�� +RZHYHU�� WKHUH� ZHUH� QR� VLJQLILFDQW� GLIIHUHQFHV� LQ� VRXUFHV� RI�
PRWLYDWLRQ�RU�DWWULEXWLRQ�VWDWHPHQWV�DIWHU�WUHDWPHQW��$V�WKH�JDPHV�ZHUH�GHVLJQHG�
WR� LQFRUSRUDWH� VHYHUDO� QHZ� ZD\V� RI� SOD\LQJ� VFDOHV� DQG� LQFUHDVH� HQMR\PHQW��
,� H[SHFWHG� WR� VHH� FKDQJHV� LQ� VHOI�UHSRUWHG� SUDFWLFH� EHKDYLRU�� +RZHYHU�� WKH�
WLPHOLQH�RI�WKH�VWXG\�PD\�QRW�KDYH�EHHQ�ORQJ�HQRXJK�WR�VHH�EHKDYLRUDO�FKDQJHV��
)XWXUH� UHVHDUFKHUV� LQ� WKLV� DUHD� PLJKW� XVH� LQWHUYLHZ� DQG�RU� REVHUYDWLRQDO�
WHFKQLTXHV�DQG�D�ORQJHU�WLPH�IUDPH�WR�VHH�LI�EHKDYLRU�FKDQJHV�ZHUH�SUHVHQW�EHIRUH�
VWXGHQWV�EHFRPH�FRJQL]DQW�RI�WKH�FKDQJH�
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/LPLWDWLRQV

'XH� WR� OLPLWHG� WLPH� DQG� UHVRXUFHV�� WKLV� VWXG\� KDG� D� VPDOOHU� QXPEHU� RI�
SDUWLFLSDQWV�WKDQ�RULJLQDOO\�SODQQHG��7KLV�VWXG\�ZDV�DOVR�OLPLWHG�E\�D�IRXU�ZHHN�
WLPH�OHQJWK��,GHDOO\��HDFK�SDUWLFLSDQW�ZRXOG�EH�PHDVXUHG�XQGHU�ERWK�WUHDWPHQW�DQG�
FRQWURO�FRQGLWLRQV��ZKLFK�PHDQV�WKH�SDUWLFLSDQWV�ZRXOG�RQO\�KDYH�WZR�ZHHNV�IRU�
HDFK� VFHQDULR�� 6LQFH� WZR� ZHHNV� ZRXOG� OLNHO\� QRW� EH� ORQJ� HQRXJK� WR� VHH� D�
GLIIHUHQFH�LQ�EHKDYLRU��HDFK�JURXS�UHPDLQHG�XQGHU�WKH�VDPH�WUHDWPHQW�RU�FRQWURO�
FRQGLWLRQ�IRU�WKH�HQWLUH�VWXG\��7KXV��WKHVH�UHVXOWV�VKRXOG�QRW�EH�JHQHUDOL]HG�WR�D�
ODUJHU� SRSXODWLRQ� EHIRUH� IXUWKHU� UHVHDUFK� FDQ� EH� FRPSOHWHG� ZLWK� D� PRUH�
UHSUHVHQWDWLYH� JURXS� RYHU� D� ORQJHU� SHULRG� RI� WLPH�� +RZHYHU�� WHDFKHUV� IURP�
VLPLODUO\�VL]HG�VFKRROV�DQG�RU�SURJUDPV�PD\�ILQG�WKH�LQIRUPDWLRQ�XVHIXO�IRU�WKHLU�
VWXGHQWV�

&RQFOXVLRQ

%HFDXVH�WKHUH�ZHUH�QR�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�WUHDWPHQW�DQG�FRQWURO�
JURXSV��LW�DSSHDUV�WKDW�WKH�VWXGHQWV�ZKR�SOD\HG�WKH�VFDOH�JDPHV GLG�JDLQ�VNLOOV�DW�
D�UDWH�VLPLODU�WR�WKRVH�REVHUYHG�ZLWK�WUDGLWLRQDO�SUDFWLFH��2QH�RI�WKH�WHDFKHUV�GLG�
LQGLFDWH�WKDW�WKH�VWXGHQWV�HQMR\HG�WKH�JDPHV��DQG�WKH\�PLJKW�FRQWLQXH�WR�XVH�WKH�
JDPHV� LQ� WKH� IXWXUH�� $OWKRXJK� WKHUH� ZHUH� QR� VLJQLILFDQW� GLIIHUHQFHV� UHJDUGLQJ�
TXHVWLRQV�WKDW�ZHUH�FRPSOHWHG�DW�WKH�EHJLQQLQJ�YHUVXV�WKH�HQG�RI�WKH�H[SHULPHQW��
WKH�VWXG\�ZDV�SUREDEO\�QRW�ORQJ�HQRXJK�WR�GHWHFW�FKDQJHV�LQ�EHKDYLRU�RU�DWWLWXGH��
5HVHDUFKHUV� FRXOG� XVH� REVHUYDWLRQDO� LQYHVWLJDWLRQV� WR� GHWHUPLQH� KRZ� VWXGHQW�
WHDFKHU�LQWHUDFWLRQV�DQG�VWXGHQW�LQGHSHQGHQFH�LV�LPSDFWHG�E\�WKH�VFDOH�JDPHV��,I�
VWXGHQWV�FDQ�HQMR\�OHDUQLQJ�VFDOHV��WKHQ�WKH\�VKRXOG�EH�PRUH�ZLOOLQJ�WR�SUDFWLFH�
WKHP�� ,PSURYHG�VFDOH�SHUIRUPDQFH�ZRXOG�HQDEOH�SHUIRUPDQFH�RI�QHZ� W\SHV�RI�
PXVLF� IRU� LQGLYLGXDOV� DQG� ODUJH� HQVHPEOHV�� ZKLFK� FRXOG� IRVWHU� DQ� LQGLYLGXDO�
SDVVLRQ�IRU�PXVLF��%HFDXVH�SDVVLRQ�IRU�PXVLF�KDV�EHHQ�LGHQWLILHG�DV�D�PRWLYDWLRQ�
VRXUFH� IRU� VWXGHQWV� DQG� H[SHUWV� �+HQWVFKNH�� ������ 0LNV]D�� ������ 2
1HLOO� 	�
0F3KHUVRQ�� ������� HGXFDWRUV� VKRXOG� FRQVLGHU� LQFOXGLQJ� VFDOH� JDPHV� RU� RWKHU�
GHOLEHUDWH�SOD\�DFWLYLWLHV�DV�D�YDOLG�ZD\� IRU�VWXGHQWV� WR� OHDUQ�DQG�GHYHORS� WKHLU�
SDVVLRQ�IRU�PXVLF�

5HIHUHQFHV

%UDG\�� )�� �������� $� WKHRUHWLFDO� DQG� HPSLULFDO� UHYLHZ� RI� WKH� FRQWH[WXDO� LQWHUIHUHQFH�
HIIHFW� DQG� WKH� OHDUQLQJ� RI� PRWRU� VNLOOV�� 4XHVW�� ������� ���������
GRL��������������������������������

&DVK��&��'����������(IIHFWV�RI�HDUO\�DQG�ODWH�UHVW�LQWHUYDOV�RQ�SHUIRUPDQFH�DQG�RYHUQLJKW�
FRQVROLGDWLRQ�RI�D�NH\ERDUG�VHTXHQFH��-RXUQDO�RI�5HVHDUFK�LQ�0XVLF�(GXFDWLRQ���������
���������GRL��������������������������

&{Wp��-����������7KH�,QIOXHQFH�RI�WKH�IDPLO\�LQ�WKH�GHYHORSPHQW�RI�WDOHQW�LQ�VSRUW��7KH�6SRUW�
3V\FKRORJLVW���������������



�� 0LVVRXUL�-RXUQDO�RI�5HVHDUFK�LQ�0XVLF�(GXFDWLRQ

&{Wp��-���%DNHU��-���	�$EHUQHWK\��%����������3UDFWLFH�DQG�SOD\�LQ�WKH�GHYHORSPHQW�RI�VSRUW�
H[SHUWLVH�� ,Q� 5�� (NOXQG� 	� *�� 7HQHQEDXP� �(GV����+DQGERRN� RI� 6SRUW� 3V\FKRORJ\
�7KLUG�HG���SS������������+RERNHQ��1-��:LOH\�

&{Wp��-���/LGRU��5���	�+DFNIRUW��'����������,663�SRVLWLRQ�VWDQG��7R�VDPSOH�RU�WR�VSHFLDOL]H"�
6HYHQ� SRVWXODWHV� DERXW� \RXWK� VSRUW� DFWLYLWLHV� WKDW� OHDG� WR� FRQWLQXHG� SDUWLFLSDWLRQ�
DQG� HOLWH� SHUIRUPDQFH�� ,QWHUQDWLRQDO� -RXUQDO� RI� 6SRUW� DQG� ([HUFLVH� 3V\FKRORJ\��
������������

'XNH�� 5�� $��� 6LPPRQV�� $�� /��� 	� &DVK�� &�� �������� ,W
V� QRW� KRZ� PXFK�� LW
V� KRZ��
&KDUDFWHULVWLFV�RI�SUDFWLFH�EHKDYLRU�DQG�UHWHQWLRQ�RI�SHUIRUPDQFH�VNLOOV��-RXUQDO�RI�
5HVHDUFK�LQ�0XVLF�(GXFDWLRQ������������������GRL��������������������������

(ULFVVRQ��.��$���.UDPSH��5��7���	�7HVFK�5RPHU��&����������7KH�5ROH�RI�GHOLEHUDWH�SUDFWLFH�
LQ� WKH� DFTXLVLWLRQ� RI� H[SHUW� SHUIRUPDQFH�� 3V\FKRORJLFDO� 5HYLHZ�� �������� ���������
KWWS���G[�GRL�RUJ�����������������;����������

(ULFVVRQ��.��$���1DQGDJRSDO��.���	�5RULQJ��5��:����������7RZDUG�D�VFLHQFH�RI H[FHSWLRQDO�
DFKLHYHPHQW��DWWDLQLQJ�VXSHULRU�SHUIRUPDQFH� WKURXJK�GHOLEHUDWH�SUDFWLFH�� >5HVHDUFK�
6XSSRUW��1RQ�8�6��*RY
W� 5HYLHZ@��$QQDOV� RI� WKH�1HZ� <RUN� $FDGHP\� RI� 6FLHQFHV��
���������������GRL����������DQQDOV���������

+HQWVFKNH�� /�� �������� 6WXGHQWV
� PRWLYDWLRQ� WR� VWXG\� PXVLF�� 7KH� %UD]LOLDQ�
FRQWH[W�� 5HVHDUFK� 6WXGLHV� LQ� 0XVLF� (GXFDWLRQ�� ������� ���������
GRL�����������������[��������

+HZLWW��0����������7KH�(IIHFWV�RI�PRGHOLQJ��VHOI�HYDOXDWLRQ��DQG�VHOI�OLVWHQLQJ�RQ�MXQLRU�
KLJK�LQVWUXPHQWDOLVWV
�PXVLF�SHUIRUPDQFH�DQG�SUDFWLFH�DWWLWXGH��-RXUQDO�RI�5HVHDUFK�
LQ�0XVLF�(GXFDWLRQ������������������GRL����������������

+HZLWW�� 0�� �������� 6HOI�HYDOXDWLRQ� DFFXUDF\� DPRQJ� KLJK� VFKRRO� DQG� PLGGOH� VFKRRO�
LQVWUXPHQWDOLVWV�� -RXUQDO� RI� 5HVHDUFK� LQ� 0XVLF� (GXFDWLRQ�� ������� ���������
GRL����������������������������

/RUGR��-��/����������([SHUWLVH�GHYHORSPHQW�LQ�PXVLFLDQV��7KH�5ROHV�RI�GHOLEHUDWH�SOD\�DQG�
GHOLEHUDWH� SUDFWLFH� 'RFWRU� RI� 3KLORVRSK\� LQ� /HDUQLQJ�� 7HDFKLQJ�� DQG� &XUULFXOXP�
'LVVHUWDWLRQ��8QLYHUVLW\�RI�0LVVRXUL� &ROXPELD����

0HPPHUW��'���%DNHU��-���	�%HUWVFK��&����������3OD\�DQG�SUDFWLFH�LQ� WKH�GHYHORSPHQW�RI�
VSRUW�VSHFLILF� FUHDWLYLW\� LQ� WHDP� EDOO� VSRUWV�� +LJK� $ELOLW\� 6WXGLHV�� ������� ������
GRL������������������������������

0LNV]D��3����������5HODWLRQVKLSV�DPRQJ�DFKLHYHPHQW�JRDO�PRWLYDWLRQ��LPSXOVLYLW\��DQG�WKH�
PXVLF�SUDFWLFH�RI�FROOHJLDWH�EUDVV�DQG�ZRRGZLQG�SOD\HUV��3V\FKRORJ\�RI�0XVLF���������
�������GRL��������������������������

0LNV]D��3�� ��������$�5HYLHZ�RI� UHVHDUFK�RQ�SUDFWLFLQJ��6XPPDU\� DQG� V\QWKHVLV�RI� WKH�
H[WDQW� UHVHDUFK�ZLWK� LPSOLFDWLRQV� IRU� D� QHZ� WKHRUHWLFDO� RULHQWDWLRQ��%XOOHWLQ� RI� WKH�
&RXQFLO�IRU�5HVHDUFK�LQ�0XVLF�(GXFDWLRQ��������������

0LNV]D��3���3ULFKDUG��6���	�6RUER��'����������$Q�2EVHUYDWLRQDO�VWXG\�RI�LQWHUPHGLDWH�EDQG�
VWXGHQWV
�VHOI�UHJXODWHG�SUDFWLFH�EHKDYLRUV��-RXUQDO�RI�5HVHDUFK�LQ�0XVLF�(GXFDWLRQ��
����������������GRL��������������������������

2
1HLOO��6���	�0F3KHUVRQ��*����������0RWLYDWLRQ��,Q�5��3DUQFXWW�	�*��0F3KHUVRQ��(GV����
7KH�6FLHQFH�DQG�3V\FKRORJ\�RI�0XVLF�3HUIRUPDQFH��&UHDWLYH�6WUDWHJLHV�IRU�7HDFKLQJ�
DQG�/HDUQLQJ �SS����������1HZ�<RUN��2[IRUG�8QLYHUVLW\�3UHVV�

2DUH��6����������'HFLVLRQV�PDGH�LQ�WKH�SUDFWLFH�URRP��$�4XDOLWDWLYH�VWXG\�RI�PLGGOH�VFKRRO�
VWXGHQWV
� WKRXJKW� SURFHVVHV� ZKLOH� SUDFWLFLQJ��8SGDWH�� $SSOLFDWLRQV� RI� 5HVHDUFK� LQ�
0XVLF (GXFDWLRQ����������������GRL��������������������������



1R���������� ��

3HVFH��&���0DVFL��,���0DUFKHWWL��5���9D]RX��6���6llNVODKWL��$���	�7RPSRURZVNL��3��'����������
'HOLEHUDWH� SOD\� DQG� SUHSDUDWLRQ� MRLQWO\� EHQHILW� PRWRU� DQG� FRJQLWLYH� GHYHORSPHQW��
0HGLDWHG� DQG� PRGHUDWHG� HIIHFWV�� )URQWLHUV� LQ� 3V\FKRORJ\� ��� ������
GRL����������ISV\J�����������

6FKDWW�� 0�� '�� �������� +LJK� VFKRRO� LQVWUXPHQWDO� PXVLF� VWXGHQWV
� DWWLWXGHV� DQG� EHOLHIV�
UHJDUGLQJ� SUDFWLFH�� $Q� DSSOLFDWLRQ� RI� DWWULEXWLRQ� WKHRU\�� 8SGDWH�� $SSOLFDWLRQV� RI�
5HVHDUFK�LQ�0XVLF�(GXFDWLRQ����������������GRL��������������������������

6LPPRQV�� $�� /��� 	� 'XNH�� 5�� �������� (IIHFWV� RI� VOHHS� RQ� SHUIRUPDQFH� RI� D�
NH\ERDUG� PHORG\�� -RXUQDO� RI� 5HVHDUFK� LQ� 0XVLF� (GXFDWLRQ�� ������� ��������
GRL����������������������������

6RFFLR�� $�� �������� 7KH� 5HODWLRQ� RI� FXOWXUH� DQG� PXVLFDO� SOD\�� $� /LWHUDWXUH� UHYLHZ��
8SGDWH�� $SSOLFDWLRQV� RI� 5HVHDUFK� LQ� 0XVLF� (GXFDWLRQ�� ������� �������
GRL��������������������������

6WDPEDXJK�� /�� $�� �������� :KHQ� UHSHWLWLRQ� LVQ
W� WKH� EHVW� SUDFWLFH� VWUDWHJ\�� (IIHFWV� RI�
EORFNHG� DQG� UDQGRP�SUDFWLFH� VFKHGXOHV�� -RXUQDO� RI� 5HVHDUFK� LQ�0XVLF�(GXFDWLRQ��
����������������GRL��������������������������

7DUQRZVNL�� 6��0�� ��������0XVLFDO� SOD\� DQG� \RXQJ� FKLOGUHQ��0XVLF�(GXFDWRUV� -RXUQDO��
������������� GRL�����������������

9DOOHUDQG�� 5��� 	� 5RXVVHDX�� )�� �������� ,QWULQVLF� DQG� H[WULQVLF� PRWLYDWLRQ� LQ� VSRUW� DQG�
H[HUFLVH��$�5HYLHZ�XVLQJ�WKH�KLHUDUFKLFDO�PRGHO�RI�LQWULQVLF�DQG�H[WULQVLF�PRWLYDWLRQ��
+DQGERRN�RI�6SRUW�3V\FKRORJ\��������������

:KLWHPDQ�� 3�� �������� 7\SH�� IXQFWLRQ�� DQG� PXVLFDO� IHDWXUHV� RI� SUHVFKRRO� FKLOGUHQ
V�
VSRQWDQHRXV�VRQJV�� ,Q�3��6��&DPSEHOO��0��5RELQ�	�/��7KRPSVRQ��(GV����5HVHDUFK�
3HUVSHFWLYHV��7KRXJKW�DQG�3UDFWLFH�LQ�0XVLF�(GXFDWLRQ �SS����������,QIRUPDWLRQ�$JH�
3XEOLVKLQJ�

:X��:��)���<RXQJ��'��(���6FKDQGOHU��6��/���0HLU��*���-XG\��5��/���3HUH]��-���	�&RKHQ��0��-��
��������&RQWH[WXDO�LQWHUIHUHQFH�DQG�DXJPHQWHG�IHHGEDFN��LV�WKHUH�DQ�DGGLWLYH�HIIHFW�
IRU� PRWRU� OHDUQLQJ"� >&RPSDUDWLYH� 6WXG\� 5HVHDUFK 6XSSRUW�� 1�,�+��� ([WUDPXUDO@��
+XPDQ�0RYHPHQW�6FLHQFH��������������������GRL����������M�KXPRY������������



�� 0LVVRXUL�-RXUQDO�RI�5HVHDUFK�LQ�0XVLF�(GXFDWLRQ

$SSHQGL[�$��6FDOH�$FWLYLWLHV

6FDOH�*DPHV

:LWK�D�PHWURQRPH�SOD\LQJ�IRU�WKH�JURXS��WKH�JRDO�LV�WR�SOD\�WKH�VFDOH�XS�DQG�
EDFN�GRZQ ZLWKRXW�D�PLVWDNH��%XW��\RX�KDYH�WR�ZDWFK�\RXU�OHDGHU�

6WRS�	�*R�± <RX�FDQ�RQO\�SOD\�ZKHQ�WKH�³*2´�VLJQ�LV�XS��7R�PDNH�WKH�JURXS�
VWRS��IOLS�WKH�VLJQ�WR�WKH�³6723´�VLGH��2SWLRQDO��KDYH�SHRSOH�VWRS�SOD\LQJ�ZKHQ�
WKH\�PDNH�D�PLVWDNH��WR�VHH�ZKR�FDQ�ODVW�WKH�ORQJHVW�

3LFN�D�1XPEHU�± 6LPLODU�WR�³6LPRQ�6D\V�´�\RX�SOD\�XS�WKH�VFDOH�WR�WKH�VFDOH�
GHJUHH�EHLQJ�KHOG�XS�DQG�VWRS��.HHS�JRLQJ�ZKHQ�WKH�OHDGHU�JLYHV�\RX�
SHUPLVVLRQ��WKXPEV�XS��

6NLSSLQJ�6WHSV�± 3OD\�WKH�VFDOH��EXW�VNLS��PLPH��WKH�VFDOH�GHJUHH�WKDW�WKH�OHDGHU�
KROGV�XS��2SWLRQDO��KROG�XS�PXOWLSOH�QXPEHUV�VR�VWXGHQWV�KDYH�WR�PLPH�PRUH�
WKDQ�RQH�VFDOH�GHJUHH�IRU�HDFK�VFDOH�

3LFN�D�UK\WKP�DUWLFXODWLRQ�± 'UDZ�D�UK\WKP�DUWLFXODWLRQ�FDUG�IURP�WKH�VWDFN��
7KH�JURXS�SOD\V�WKH�VFDOH�ZLWK�WKDW�UK\WKP�DUWLFXODWLRQ�

3OD\�	�0LPH�± :KHQ�WKH�³3/$<´�VLJQ�LV�XS��SOD\�WKH�QRWHV��:KHQ�WKH�OHDGHU�
VZLWFKHV�WR�WKH�³0,0(´�VLJQ��SUHWHQG�WR�SOD\�\RXU�LQVWUXPHQW��2SWLRQDO��KDYH�
SHRSOH�VWRS�SOD\LQJ�ZKHQ�WKH\�PDNH�D�PLVWDNH��WR�VHH�ZKR�FDQ�ODVW�WKH�ORQJHVW�



1R���������� ��

$SSHQGL[�%��0XVLFDO�,QVWUXPHQW�3UDFWLFH�4XHVWLRQQDLUH

1DPH�BBBBBBBBBBBBBBBBBBBB�,QVWUXPHQW�BBBBBBBBBBBBBBB

0XVLFDO�,QVWUXPHQW�3UDFWLFH�4XHVWLRQQDLUH

3OHDVH�FLUFOH�RQH�DQVZHU�WR�WKH�IROORZLQJ�TXHVWLRQV�

���+RZ�ORQJ�KDYH�\RX�EHHQ�SOD\LQJ�\RXU�EDQG�RUFKHVWUD�LQVWUXPHQW"

/HVV�WKDQ���\HDU ��\HDU ��\HDUV ��RU�PRUH�\HDUV

���'R�\RX�SOD\�DQ\�RWKHU�LQVWUXPHQWV"

1R <HV��,�SOD\�WKH�BBBBBBBBBBBBBBBBBBB

���'R�\RX�VLQJ�LQ�D�FKRLU"

<HV 1R

7KHVH�TXHVWLRQV�RQO\�UHIHU�WR�WKH�LQVWUXPHQW�\RX�SOD\�LQ�EDQG�RUFKHVWUD��
3OHDVH�FLUFOH�DQVZHUV�IRU�ZKDW�\RX�GR�RQ�\RXU�EDQG�RUFKHVWUD�LQVWUXPHQW��
HYHQ�LI�\RX�SOD\�DQRWKHU�LQVWUXPHQW�

���+RZ�RIWHQ�GR�\RX�SUDFWLFH"

1HYHU 5DUHO\��OHVV�WKDQ�
��WLPH�SHU�ZHHN�

6RPHWLPHV������
WLPHV�SHU�ZHHN�

2IWHQ������
WLPHV�SHU�
ZHHN�

$OO�WKH�WLPH����
RU�PRUH�WLPHV�
SHU�ZHHN�

���'R�\RX�WDNH�SULYDWH�OHVVRQV"

<HV 1R ,�XVHG�WR�IRU�BBB�PRQWKV�RU�BBBB�\HDUV

���'R�\RX�SOD\�VFDOHV�RXWVLGH�RI�FODVV"

1HYHU 5DUHO\��OHVV�WKDQ�
��WLPH�SHU�ZHHN�

6RPHWLPHV������
WLPHV�SHU�ZHHN�

2IWHQ������
WLPHV�SHU�
ZHHN�

$OO�WKH�WLPH����
RU�PRUH�WLPHV�
SHU�ZHHN�

���'R�\RX�WU\�QHZ�ZD\V�WR�SUDFWLFH"

1HYHU 5DUHO\��OHVV�WKDQ�
��WLPH�SHU�ZHHN�

6RPHWLPHV������
WLPHV�SHU�ZHHN�

2IWHQ������
WLPHV�SHU�
ZHHN�

$OO�WKH�WLPH����
RU�PRUH�WLPHV�
SHU�ZHHN�



�� 0LVVRXUL�-RXUQDO�RI�5HVHDUFK�LQ�0XVLF�(GXFDWLRQ

5HDG�HDFK�VHQWHQFH��&LUFOH�\RXU�DQVZHU�WR�LQGLFDWH�KRZ�ZHOO�LW�GHVFULEHV�
\RX�

���,�OLNH�SOD\LQJ�P\�LQVWUXPHQW

6WURQJO\�$JUHH $JUHH 8QGHFLGHG 'LVDJUHH 6WURQJO\�'LVDJUHH

���3UDFWLFH�KHOSV�PH�EHFRPH�D�EHWWHU�SOD\HU�

6WURQJO\�$JUHH $JUHH 8QGHFLGHG 'LVDJUHH 6WURQJO\�'LVDJUHH

����,�LPSURYH�P\�PXVLFDO�VNLOOV�WKURXJK�SUDFWLFH�

6WURQJO\�$JUHH $JUHH 8QGHFLGHG 'LVDJUHH 6WURQJO\�'LVDJUHH

����,�SOD\�P\�LQVWUXPHQW�WR�WKH�EHVW�RI�P\�DELOLW\�

6WURQJO\�$JUHH $JUHH 8QGHFLGHG 'LVDJUHH 6WURQJO\�'LVDJUHH

����,�SOD\�P\�EHVW�ZKHQ�,�SUDFWLFH�UHJXODUO\�

6WURQJO\�$JUHH $JUHH 8QGHFLGHG 'LVDJUHH 6WURQJO\�'LVDJUHH

����6RPH�SHRSOH�DUH�MXVW�QDWXUDOO\�EHWWHU�DW�SOD\LQJ�LQVWUXPHQWV�WKDQ�RWKHUV�

6WURQJO\�$JUHH $JUHH 8QGHFLGHG 'LVDJUHH 6WURQJO\�'LVDJUHH

����,�SOD\�LQ�EDQG�RUFKHVWUD�EHFDXVH�,�ORYH�PXVLF�

6WURQJO\�$JUHH $JUHH 8QGHFLGHG 'LVDJUHH 6WURQJO\�'LVDJUHH

����,�SOD\�LQ�EDQG�RUFKHVWUD�EHFDXVH�,�OLNH�WR�EH�ZLWK�P\�IULHQGV�

6WURQJO\�$JUHH $JUHH 8QGHFLGHG 'LVDJUHH 6WURQJO\�'LVDJUHH

����,�SOD\�LQ�EDQG�RUFKHVWUD�EHFDXVH�,�OLNH�P\�WHDFKHU�

6WURQJO\�$JUHH $JUHH 8QGHFLGHG 'LVDJUHH 6WURQJO\�'LVDJUHH

����,�SOD\�LQ�EDQG�RUFKHVWUD�EHFDXVH�SHRSOH�H[SHFW�WKDW�RI�PH�

6WURQJO\�$JUHH $JUHH 8QGHFLGHG 'LVDJUHH 6WURQJO\�'LVDJUHH

����,�SOD\�LQ�EDQG�RUFKHVWUD�EHFDXVH�P\�SDUHQWV�PDNH�PH�

6WURQJO\�$JUHH $JUHH 8QGHFLGHG 'LVDJUHH 6WURQJO\�'LVDJUHH



0LVVRXUL�-RXUQDO�RI�5HVHDUFK�LQ�0XVLF�(GXFDWLRQ��1R�����������������
������ 0LVVRXUL�0XVLF�(GXFDWRUV¶ $VVRFLDWLRQ

&KRUDO�'LUHFWRUV�)DFHERRN�*URXS� $�&RQWHQW�$QDO\VLV�
RI�6RFLDO�0HGLD�,QWHUDFWLRQV

-RKQ�:D\PDQ
8QLYHUVLW\�RI�7H[DV�$UOLQJWRQ

2SSRUWXQLWLHV�SURYLGHG�E\�XVDJH�RI�WKH�,QWHUQHW�KDYH�DOORZHG�IRU�WKH�GHYHORSPHQW�
RI� YLUWXDO� FRPPXQLWLHV� WKDW� PHHW� WKH� QHHGV� RI� LQGLYLGXDOV� SURIHVVLRQDOO\�
DQG�VRFLDOO\��,Q�WKLV�VWXG\��,�H[DPLQHG�SRVWLQJV��Q� ������DQG�UHODWHG�FRPPHQWV�
�Q� ������RI�YRFDO�PXVLF�HGXFDWRUV�ZLWKLQ�DQ�RQOLQH�VRFLDO�PHGLD�FRPPXQLW\��WKH�
&KRUDO� 'LUHFWRUV� )DFHERRN� JURXS�� 7KUHH� RYHUDUFKLQJ� FDWHJRULHV� HPHUJHG�
�D�� &XUULFXODU� �Q�  � ������ �E�� &R�FXUULFXODU� �Q�  � ������ DQG� �F�� &RPPXQLW\�
�Q� ��������(DFK�FDWHJRU\�ZDV�WKHQ�IXUWKHU�DQDO\]HG IRU�HPHUJLQJ�VXE�FDWHJRULHV��
&RPPHQWV� UHODWHG� WR� UHSHUWRLUH� VHOHFWLRQ� ������ ZHUH� WKH� PRVW� IUHTXHQW� VXE�
FDWHJRU\�RI�&XUULFXOXP��&R�FXUULFXODU�SRVWLQJV�PDGH�XS�WKH�ODUJHVW�SHUFHQWDJH�
RI�FRQWHQW����������ZLWK�FODVVURRP�PDQDJHPHQW���������EHLQJ�WKH�PRVW�IUHTXHQW�
VXE�FDWHJRU\� RI� LQWHUHVW� IROORZHG� FORVHO\� E\� PRWLYDWLRQ� DQG� WHDP� EXLOGLQJ�
��������� &RPPXQLW\� SRVWLQJV� UHYHDOHG� WKH� QHHG� IRU� SURIHVVLRQDO� VXSSRUW� DQG�
PRWLYDWLRQ�IURP�IHOORZ�GLUHFWRUV��5HVXOWV�ZHUH�GLVFXVVHG�LQ�WHUPV�RI�LPSOLFDWLRQV�
IRU� WHDFKHU� SUHSDUDWLRQ�� SUHVHUYLFH� PXVLF� HGXFDWRU� VRFLDOL]DWLRQ� YLD� YLUWXDO�
FRPPXQLW\��YLUWXDO�SURIHVVLRQDO�GHYHORSPHQW��DQG�PHQWRU�PHQWHH�UHODWLRQVKLSV�
BBBBBBBBBB

7HDFKHUV� RULJLQDOO\� KHVLWDWHG� WR� LQWHJUDWH� FRPSXWHUV� LQWR� WKH� FODVVURRP�
EHFDXVH�RI�IHHOLQJ�LQDGHTXDWHO\�LQIRUPHG�DERXW�KRZ�WR�HIIHFWLYHO\�XVH�WHFKQRORJ\�
LQ� WKH� FODVVURRP �%DXHU�� ������� $V� WKH� FRPSXWHU� WUDLQLQJ� RSSRUWXQLWLHV� KDYH�
LQFUHDVHG�� PXVLF� WHDFKHUV� PRUH� VXFFHVVIXOO\� LQWHJUDWHG� WHFKQRORJ\� LQWR� WKHLU�
FODVVURRP�DQG�SHUVRQDO�GHYHORSPHQW��%DXHU�	�'DXJKHUW\������� %DXHU��5HHVH��
	�0F$OOLVWHU���������³$�%HJLQQLQJ�*XLGH�WR�WKH�,QWHUQHW´�LQ�WKH�0XVLF�(GXFDWRUV�
-RXUQDO��0F$GDPV�	�1HOVRQ��������ZDV�RQH�RI�WKH�HDUOLHVW�DUWLFOHV�WR�SUHVHQW�WKH�
XVHIXOQHVV�RI�WKH�,QWHUQHW�WR�WKH�PXVLF�HGXFDWLRQ�FRPPXQLW\��7KH�DXWKRUV�VKDUHG�
WKH� SURFHVV� RI� GHYHORSLQJ� HPDLO� DFFRXQWV�� DFFHVVLQJ� UHVRXUFH� VLWHV� IRU� PXVLF�
WHDFKHUV�� DQG� OLVWLQJ GLIIHUHQW�GLVFXVVLRQ�JURXSV�DFFRUGLQJ� WR� LQWHUHVW��6RPH�RI�
WKRVH� HDUO\� RQOLQH� FRPPXQLWLHV� LQFOXGHG�� �D�� ILOP� PXVLF�� �E�� FODVVLFDO� PXVLF��
�F�� SRSXODU� PXVLF�� �G�� EOXHJUDVV� PXVLF�� �H�� HWKQRPXVLFRORJ\�� �I�� FODULQHW�
GLVFXVVLRQ�� �J�� KRUQ� GLVFXVVLRQ�� �K�� FKRUDO� PXVLF�� DQG� �L�� PXVLF� HGXFDWLRQ�
GLVFXVVLRQ�� /\VORII� ������� FRQGXFWHG� DQ� HWKQRJUDSKLF� VWXG\� IRFXVLQJ� RQ� WKH�
FXOWXUH�RI�RQOLQH�PXVLF�FRPPXQLWLHV�DQG� WKH�VHQVH�RI�FRQWH[WXDO�UHDOLW\�DPRQJ
,QWHUQHW�SDUWLFLSDQWV��6KH�ZURWH� ³,W�LV�FOHDU�WKDW�WKH�,QWHUQHW�SURYLGHV�IDVFLQDWLQJ�
SRVVLELOLWLHV� IRU� VRFLDO� QHWZRUNV�� HVSHFLDOO\� IRU� LQQRYDWLYH� QHZ� XVHV� RI� FXUUHQW�
WHFKQRORJ\��DQG�IRU�FROOHFWLYH�DQG�FROODERUDWLYH�DUWLVWLF�FUHDWLYLW\´��S��������

7HFKQRORJ\�KDV�FKDQJHG�WKH�ZD\�WKDW�SHRSOH�FRPPXQLFDWH�DQG�DSSURDFK�WKH�
FODVVURRP�OHDUQLQJ� H[SHULHQFH�� :DOGURQ� ������� H[SORUHG� WKH� WHDFKLQJ� DQG�
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OHDUQLQJ�RI�DQ�RQOLQH�EDQMR�FRPPXQLW\��6KH�FROOHFWHG�GDWD�WKURXJK�LQWHUDFWLRQV�
YLD�6N\SH��IRUXP�SRVWV��DQG�HPDLOV�WKDW�UHYHDOHG�WKH�VXFFHVV�RI�OHDUQLQJ�DQG�VWURQJ�
VHQVH�RI�FRPPXQLW\� WKDW�DUH�SURYLGHG� LQ�YLUWXDO� VHWWLQJV��5HHVH� �������DSSOLHG�
WKHVH� VDPH� PRGHV� RI� FRPPXQLFDWLRQ� DV� D� PHDQV� RI� H[SDQGLQJ� SUHVHUYLFH�
REVHUYDWLRQV LQWR� WKH� YLUWXDO� UHDOP�� 7KHVH� UHVHDUFKHUV� LGHQWLILHG� WHFKQRORJLFDO�
IDLOXUHV�DQG�VFKHGXOLQJ�DV�WZR�HPHUJLQJ�FKDOOHQJHV�IRU�SDUWLFLSDQWV�LQ WKH�YLUWXDO�
ZRUOG �5HHVH��������:DOGURQ��������

7HFKQRORJ\�DV�D�WRRO�IRU�GLYHUVLI\LQJ�PXVLF�OHDUQLQJ�RSSRUWXQLWLHV�KDV�DOVR�
EHHQ� H[SORUHG�� ,QWHUDFWLYH� FRPSXWHU� JDPHV� KDYH� VKRZQ� SRVLWLYH� OHDUQLQJ�
RXWFRPHV� LQ� WKH� FODVVURRP� �%HFNHU�� �������3DQH\� DQG�.D\� ������� VWXGLHG� WKH�
YRFDO� SLWFK� DFFXUDF\� RI� WKLUG� JUDGH� VWXGHQWV� ZKLOH� LQWHUDFWLQJ� ZLWK� D� PXVLF�
FRPSXWHU�JDPH��3LWFK�DFFXUDF\�ZDV�DVVHVVHG�LQ�UHDO�WLPH�E\�D�WUDFNLQJ�OLQH�RQ�WKH�
FRPSXWHU�PRQLWRU��$ WUDFNLQJ�OLQH�LQGLFDWHG WKH�DFFXUDF\ RI�D VWXGHQW¶V�VLQJLQJ�
ZLWK WKH� FRUUHFW� SLWFK� RI� D PHORG\�� 6WXGHQWV� UHVSRQGHG� SRVLWLYHO\�� ZLWK� DQ�
DSSUR[LPDWH�����LQFUHDVH�LQ�SLWFK�PDWFKLQJ�DFFXUDF\�DV�WKH\�SURJUHVVHG�WKURXJK�
WKH�SURMHFW��2UPDQ���������WKURXJK�WKH�XVH�RI�YLUWXDO�UHDOLW\��FRPSDUHG�SK\VLFDO�
DQG� SV\FKRORJLFDO� UHVSRQVHV� WR� ERWK� OLYH� DQG� YLUWXDO� UHDOLW\� SHUIRUPDQFHV� RI�
VWXGHQWV�SOD\LQJ�VD[RSKRQH��6KH�FRQFOXGHG�WKDW�WKH�ERG\�UHVSRQGHG VLPLODUO\�LQ�
ERWK�VLWXDWLRQV�ZLWK�DQ� LQFUHDVHG�KHDUW� UDWH��3V\FKRORJLFDOO\��VWXGHQW� UHVSRQVHV�
DOVR�VXSSRUWHG� WKH�IHHOLQJ�RI�DQ�DFWXDO�SHUIRUPDQFH��2UPDQ�FRQFOXGHG� WKDW� WKH�
XVH� RI� YLUWXDO� UHDOLW\� KDV� WKH� SRWHQWLDO� WR� SURYLGH� D� VDIH� QRQFRQVHTXHQWLDO�
HQYLURQPHQW� IRU� DXWKHQWLF� DQG� H[SHULHQWLDO� OHDUQLQJ�� 7KH� XVH� RI� YLUWXDO� UHDOLW\�
FRXOG�SURYLGH�EHQHILWV�LQ�FUHDWLQJ�D�FRQVLVWHQW�GXSOLFDEOH�VFHQDULR�DYRLGLQJ�WKH�
FRPSOH[LWLHV�RI�UHDOLW\�LQ�VROLFLWLQJ�DQ�DXGLHQFH�IRU�LQGLYLGXDO�SHUIRUPDQFHV��RU�
DWWHQGLQJ�DQ�XUEDQ�FODVVURRP�IURP�UHPRWH�VLWHV��

7KH�,QWHUQHW�KDV�EHHQ�UHVHDUFKHG�IRU�KRZ�WR�LQVWUXFW�VWXGHQWV��EXW�KDV�EHFRPH�
D�UHVRXUFH�IRU�PDQ\�WHDFKHUV�ZKHQ�UHDFKLQJ�RXW�WR�WKH SURIHVVLRQDO�FRPPXQLW\�
IRU� PHQWRUVKLS� �%HOO�5REHUWVRQ�� ������ )DK\�� ������ .RF�� ������ 5HHVH�� ������
������ ������� )UHTXHQWO\��PXVLF� WHDFKHUV� DUH� WKH� RQO\� SURIHVVLRQDO�ZLWKLQ� WKHLU�
ILHOG�LQ�WKHLU�VFKRRO�EXLOGLQJ��,Q�VPDOOHU�RU�PRUH�UXUDO�GLVWULFWV��WKH\�PD\�EH WKH�
RQO\�PXVLF�HGXFDWRU�LQ�WKHLU�GLVWULFW��7KLV�FDQ�SUHVHQW�FKDOOHQJHV�VXFK�DV�IHHOLQJ�
LVRODWHG��QRW�EHLQJ�XQGHUVWRRG��DQG�H[SHULHQFLQJ�D�ODFN�RI�PHDQLQJIXO�UHVRXUFHV�
�'DNH�� ������� $V� D� UHVSRQVH�� WHDFKHUV� KDYH� WXUQHG� WR� WKH� ,QWHUQHW� DQG� YLUWXDO�
FRPPXQLWLHV�DV�UHVRXUFHV��

7HDFKHU� HGXFDWRUV� DUH� DOVR� XWLOL]LQJ� YLUWXDO� FRQIHUHQFLQJ� WHFKQRORJ\� WR�
IDFLOLWDWH� ILHOG� H[SHULHQFHV� DQG�PHQWRULQJ� H[SHULHQFHV� IRU� SUHVHUYLFH� HGXFDWRUV�
�,VUDHO��.QRZOWRQ��*ULVZROG��	�5RZODQG��������.HQW�	�6LPSVRQ��������5HHVH��
������� $OWKRXJK� PHQWRULQJ� LQWHUDFWLRQV� RIWHQ� RFFXU� LQ� IDFH�WR�IDFH� FRQWH[WV��
YLUWXDO�LQWHUDFWLRQV�DUH�EHFRPLQJ�PRUH�FRPPRQ��5HHVH���������)DFH�WR�IDFH�DQG�
YLUWXDO� LQWHUDFWLRQV� EHWZHHQ�PHQWRUV� DQG� PHQWHHV� ZHUH� IRXQG� WR� KDYH� VLPLODU�
UHVXOWV�RI�WRSLFV�DQG�LQWHUDFWLRQV��7KRVH�EHLQJ�PHQWRUHG�WKURXJK�WHFKQRORJ\�IRXQG�
WKLV�SURFHVV�WR�EH�EHQHILFLDO�IRU�WKHLU�LQGLYLGXDO�JURZWK�DQG�SHUFHLYHG�FRQWULEXWLRQ�
WR�WKH�SURIHVVLRQ��(Q]��:HEHU��	�&DPSRSLDQR����������$OWHUQDWLYHO\��WHDFKHUV�DUH�
DEOH� WR� DFFHVV� WKRXVDQGV� RI� YLGHRV� E\� VHDUFKLQJ� WKH� WHUP� ³PXVLF� HGXFDWLRQ´�
�:KLWDNHU��2UPDQ��	�<DUEURXJK���������LI�WKH\�GHVLUH�WR�VHHN�LQIRUPDWLRQ�YLD�WKH�
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,QWHUQHW�ZLWKRXW�LQWHUSHUVRQDO�LQWHUDFWLRQV��2YHU�����RI�YLGHRV�ZHUH�H[HPSODUV�
RI�SHUIRUPDQFHV�DQG� WHDFKLQJ��DQG�����RI� WHDFKLQJ�YLGHRV�ZHUH� WXWRULDOV��7KH�
UHVHDUFKHUV� FRQFOXGHG� WKDW� TXDOLW\� RI� LQWHUQHW� WHDFKLQJ� FRXOG� EH� LQFRQVLVWHQW��
UHJDUGOHVV�� SRVVLELOLWLHV� RI� REVHUYLQJ�� H[WUDFWLQJ� LQIRUPDWLRQ�� DQG� UHVSRQVLYHO\�
DGMXVWLQJ�RQH¶V�WHDFKLQJ�DV�D�IRUP�RI�SURIHVVLRQDO�GHYHORSPHQW�GRHV�H[LVW��

%DXHU��������IRXQG�WKDW�PXVLF�WHDFKHUV�ZHUH�QRW�RQO\�XVLQJ�WKH�,QWHUQHW�IRU�
SHUVRQDO�UHDVRQV�EXW��PRUH�VSHFLILFDOO\��IRU�RSSRUWXQLWLHV�WR�JURZ�DV�SURIHVVLRQDOV���
3URIHVVLRQDO� GHYHORSPHQW� RI� ERWK� WUDGLWLRQDO� FODVVURRP� WHDFKHUV� DQG� PXVLF�
HGXFDWRUV�KDV�EHHQ�UHVHDUFKHG IUHTXHQWO\��&RQZD\��������&RQZD\��HW�DO�������D��
&RQZD\��HW�DO�������E��&OHPHQW�	�9DGHQEHUJKH��������+DPPHO��������+RRNH\��
������ 0F&RWWHU�� ������ 6FKXOHU�� ������� +RRNH\� ������� DVNHG�� ³:KDW� DUH� WKH�
SXUSRVHV�DQG�FRQVHTXHQFHV�RI�SURIHVVLRQDO�GHYHORSPHQW�H[SHULHQFHV��DQG�LQ�ZKDW�
ZD\V�DUH�WKH�WHDFKHUV�LQGLYLGXDOO\�RU�FROOHFWLYHO\�LPSOLFDWHG�LQ�WKHLU�SURIHVVLRQDO�
GHYHORSPHQW"´� �S�� ������ � 5HVSRQGHQWV¶� DQVZHUV� YDULHG� GUDVWLFDOO\� LQVLGH� DQG�
RXWVLGH� RI� WKH� PXVLF� FODVVURRP�� 6RPH� WRSLFV� UHODWHG� WR� SHGDJRJ\�� FODVVURRP�
PDQDJHPHQW��WHFKQRORJ\��DQG�ZRUNLQJ�ZLWKLQ�DGPLQLVWUDWLYH�ORJLVWLFV���+DPPHO�
�������UHIOHFWHG�RQ� WKH� WDVN�RI�HIIHFWLYH�FRPPXQLFDWLRQ�ZLWK�DGPLQLVWUDWLRQ� LQ�
SURYLGLQJ�ZKDW�ZDV�GHHPHG�DSSURSULDWH��RU�IUXLWIXO��SURIHVVLRQDO�GHYHORSPHQW�IRU�
PXVLF� WHDFKHUV�� DQG� FRQFOXGHG� E\� FKDOOHQJLQJ� PXVLF� HGXFDWRUV� WR� ILQG� RWKHU�
DYHQXHV� IRU� SURIHVVLRQDO� GHYHORSPHQW�� � 7KH� GLIILFXOW\� RI� ILQGLQJ� DSSOLFDEOH�
SURIHVVLRQDO�GHYHORSPHQW�RSSRUWXQLWLHV� IRU�PXVLF�HGXFDWRUV�KHLJKWHQV�ZLWK� WKH�
UHFRJQLWLRQ�WKDW�GLIIHUHQW�W\SHV�RI�GHYHORSPHQW DUH�QHHGHG�IRU�WKRVH�LQ�GLIIHUHQW�
VWDJHV�RI�WKHLU�FDUHHUV��&RQZD\��������

&RPPXQLWLHV�RI�3UDFWLFH

7KH�,QWHUQHW�KDV�DIIRUGHG�WKH�HGXFDWLRQDO�FRPPXQLW\�D�QHZ�RXWOHW�IRU�VXSSRUW�
DQG�SURIHVVLRQDO�JURZWK��%\LQJWRQ��������.HQW�	�/HDYHU��������:HQJHU��������
LGHQWLILHG�WKLV�W\SH�RI�LQWHUDFWLRQ�DV�D�&RPPXQLW\�RI�3UDFWLFH�± D�JURXS�RI�SHRSOH�
ZLWK�FRPPRQ�LQWHUHVWV�DQG�JRDOV�ZKR�OHDUQ�IURP�RQH�DQRWKHU��%ODQNHQVKLS�DQG�
5XRQD��������FRPSDUHG�WKUHH�GLIIHUHQW�&RPPXQLWLHV�RI�3UDFWLFH�PRGHOV�LQ�ILYH�
GLIIHUHQW�DUHDV��WKHRU\�EDVH��PHPEHUVKLS��OHDGHUVKLS��RUJDQL]DWLRQDO�FXOWXUH��DQG�
NQRZOHGJH�VKDULQJ��VHH�7DEOH�����
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7DEOH� �� &RPSDULVRQ� RI� &KDUDFWHULVWLFV� RI� &RPPXQLWLHV� RI� 3UDFWLFH� �&R3V�� 0RGHOV�
�%ODQNHQVKLS�	�5XRQD�������

0RGHO 7KHRU\�%DVH 0HPEHUVKLS /HDGHUVKLS
2UJDQL]DWLRQDO�
&XOWXUH

.QRZOHGJH�
6KDULQJ

%URZQ�	�
'XJXLG�
�&R3V�

6LWXDWHG�
&RJQLWLRQ��
6RFLDO�
/HDUQLQJ

0HPEHUVKLS�
LV�YROXQWDU\��
LQIRUPDO�
JURXS�RI�
ZRUNHUV�
GRLQJ�WKH�
VDPH�MRE

,QIRUPDO�
VWUXFWXUH��
WKH�
FRPPXQLW\�
LV�HJDOLWDULDQ�
LQ�QDWXUH

&XOWXUH�LV�QRW�
QHFHVVDULO\�
VXSSRUWLYH�RI�
LQIRUPDO�
VWUXFWXUHV

1DUUDWLYH��
FROODERUDWLYH��
VRFLDOO\�
FRQVWUXFWHG��
RFFXUV�ZLWKLQ�
FRPPXQLW\

:HQJHU��
0F'HUPRWW�
	�6Q\GHU�
�&R3V�

6RFLDO�
/HDUQLQJ

3DUWLFLSDWLRQ�
LV�YROXQWDU\��
PHPEHUVKLS�
FDQ�HLWKHU�EH�
VHOI�VHOHFWHG�
RU�DVVLJQHG�
E\�WKH�
RUJDQL]DWLRQ�
EDVHG�RQ�
H[SHUWLVH�RU�
SDVVLRQ�IRU�D�
WRSLF

'LVWULEXWHG��
OHDGHUVKLS�
FRPHV�IURP�
ERWK�IRUPDO�
DQG�LQIRUPDO�
OHDGHUV��
ZLWKLQ�DQG�
RXWVLGH�WKH�
FRPPXQLW\

2UJDQL]DWLRQ�
YDOXHV�
LQQRYDWLRQ�DQG�
NQRZOHGJH�
VKDULQJ�

2FFXUV�
PDLQO\�ZLWKLQ�
WKH�
FRPPXQLW\��
KRZHYHU��
H[FKDQJH�
DFURVV�DQG�DW�
FRPPXQLW\�
ERXQGDULHV�
RFFXUV�ZKHQ�
DSSURSULDWH

6DLQW�2QJH�
	�:DOODFH�
�&R3V�

.QRZOHGJH�
0DQDJHPHQW

9ROXQWDU\�
SDUWLFLSDWLRQ��
VHOI�VHOHFWHG�
RU�DVVLJQHG�
E\�WKH�
RUJDQL]DWLRQ��
FRPPXQLWLHV�
PD\�FHQWHU�
DURXQG�ZRUN�
W\SH�RU�
VWUDWHJLF�QHHG

3URYLGHG�E\�
ERWK�
PHPEHUV�
DQG�
PDQDJHPHQW

6XSSRUWLYH�RI�
&R3V��QXUWXUHV�
OHYHO�RI�WUXVW�
DQG�
UHODWLRQVKLSV�VR�
WKDW�
FROODERUDWLRQ�
FDQ�RFFXU

.QRZOHGJH�LV�
DFFHVVHG��
FUHDWHG�DQG�
VKDUHG�ZLWKLQ�
FRPPXQLW\��
RUJDQL]DWLRQ�
VXSSRUWV�
FRPPXQLW\�
QHWZRUNV�WR�
VKDUH�DFURVV�
FRPPXQLWLHV

&RPPXQLWLHV�RI�3UDFWLFH�XVLQJ�WHFKQRORJ\��HVSHFLDOO\�WKH�,QWHUQHW��KDYH�EHHQ�
H[DPLQHG�DQG�IRXQG� WR�KDYH�SRVLWLYH� LPSDFWV�RQ�JURXSV�VXFK�DV�EDQG��%UHZHU�
	�5LFNHOV�� ������� RUFKHVWUD� �3DOPTXHVW�	�%DUQHV�� ������� QHZ� WHDFKHUV� �%HOO�
5REHUWVRQ���������DQG�PXVLF� HGXFDWLRQ�JUDGXDWH�VWXGHQWV��%DXHU�	�'DXJKHUW\��
������� 7KH� :HQJHU�� 0F'HUPRWW�� DQG� 6Q\GHU� &RPPXQLW\� RI� 3UDFWLFH� PRGHO�
�������LQGLFDWHV�WKDW�WKUHH�FKDUDFWHULVWLFV�PXVW�EH�UHSUHVHQWHG�WR�EH�FRQVLGHUHG�D�
YLDEOH� &RPPXQLW\� RI� 3UDFWLFH�� GRPDLQ�� FRPPXQLW\�� DQG� SUDFWLFH�� 'RPDLQ� LV
GHILQHG� DV� D� FRPPRQ� SODFH� ZKHUH� SHRSOH� JDWKHU� WR� VKDUH� LGHDV�� NQRZOHGJH��
H[SHULHQFH��DQG�FUHDWH�D�VHQVH�RI�EHORQJLQJ��L�H���WKH�)DFHERRN�SDJH���&RPPXQLW\�
ZDV�GHILQHG�DV�D�JURXS�RI�LQGLYLGXDOV�WKDW�FUHDWH�YDOXH�WKURXJK�GLVFXVVLRQ�ZLWK�
FRQWULEXWLRQ�DQG�SRVVLEOH�GHEDWH��L�H���UHVSRQGHQWV�RQ�WKH�&KRUDO�)DFHERRN�SDJH���
3UDFWLFH� ZDV� GHILQHG� DV� D� VKDUHG� WRSLF� RI� LQWHUHVW� WKDW� UHTXLUHV� D� VSHFLILF�
NQRZOHGJH�EDVH��L�H���FKRUDO�PXVLF����7KH�:HQJHU��0F'HUPRWW��DQG�6Q\GHU�PRGHO�
KDV�EHHQ�H[DPLQHG�LQ�PXVLF�HGXFDWLRQ�VHWWLQJV�DQG�IRXQG�WR�EH�D�JRRG�ILW��%UHZHU�
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	�5LFNHOV��������3DOPTXLVW�	�%DUQHV���������$�EDQG�GLUHFWRUV¶�)DFHERRN�JURXS�
ZDV VWXGLHG�DV�DQ�H[HPSODU�RI�WKLV�W\SH�RI�FRPPXQLW\��%UHZHU�	�5LFNHOV���������
7KH� UHVHDUFKHUV� FRQGXFWHG� D� FRQWHQW� DQDO\VLV� RI� WKH� LQWHUDFWLRQV� RI� PXVLF�
HGXFDWRUV�RQ�D�EDQG�GLUHFWRUV¶�)DFHERRN�JURXS��LGHQWLI\LQJ����HPHUJLQJ�WKHPHV��
3DOPTXLVW�DQG�%DUQHV��������DOVR�FRQGXFWHG�D�FRQWHQW�DQDO\VLV�RI�WKH�VFKRRO�DQG�
VWULQJ� WHDFKHUV� JURXS� IRU� WRSLFV� DQG� IUHTXHQF\� RI� H[FKDQJH� DV� DQ� RQOLQH�
FRPPXQLW\�RI� SUDFWLFH��1R� VWXGLHV�ZHUH� IRXQG� WKDW� H[DPLQHG� WKH� FRQWHQW� RI� D�
FKRUDO�GLUHFWRUV¶�)DFHERRN�&RPPXQLW\�RI�3UDFWLFH�����

7KH�SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�FRQGXFW�D�FRQWHQW�DQDO\VLV�RI�D�VDPSOLQJ�
GDWDVHW�IURP�D�)DFHERRN�JURXS�RI�FKRUDO�GLUHFWRUV�KRVWHG�LQ�WKH�VRXWKZHVW�UHJLRQ�
RI� WKH�8QLWHG� 6WDWHV�� (PHUJLQJ� FDWHJRULHV� ZHUH� H[DPLQHG� LQ� RUGHU WR� LGHQWLI\
WRSLFDO LPSOLFDWLRQV�IRU�WHDFKHU�SUHSDUDWLRQ�DQG�UHSUHVHQWDWLRQ�RI�WKH�SURIHVVLRQDO�
FRPPXQLW\��'DWD�ZHUH� DOVR� H[SORUHG� IRU� FRQILUPDWLRQ� RI� WKH� &KRUDO�'LUHFWRUV�
)DFHERRN�JURXS�DV�D�YLDEOH�&RPPXQLW\�RI�3UDFWLFH�

0HWKRG

7KH�&KRUDO�'LUHFWRUV�)DFHERRN�JURXS��SVHXGRQ\P�XVHG�WR�FRPSO\�ZLWK�,5%�
UHTXLUHPHQWV��ZDV� IRXQGHG� LQ�)HEUXDU\������ DQG�KDV� FRQWLQXHG� WR� LQFUHDVH� LQ�
PHPEHUVKLS�� 7KH� SURIHVVLRQDO� GLVSRVLWLRQ� RI� WKH� JURXS� ZDV� JXLGHG� E\� WKH�
DGYHUWLVHG� JURXS� SXUSRVH� VWDWLQJ�� ³&KRLU� GLUHFWRUV� VKDULQJ� IXQQ\� PRPHQWV��
HQFRXUDJHPHQW�DQG�LQVSLUDWLRQ��1R�VROLFLWDWLRQV��SROLWLFV�RU�QHJDWLYH�YLEHV�´

)RUXPV� VXFK� WKH� &KRUDO� 'LUHFWRUV� )DFHERRN� JURXS� UHIOHFW� VWUHDPLQJ�
FRPPHQWDU\�� WKHUHIRUH�� TXDQWLW\� RI� LQWHUDFWLRQV� FDQ� YDU\�� $OVR�� SRVWV� GR� QRW�
DOZD\V� DSSHDU� LQ� FKURQRORJLFDO� RUGHU�� ,I� D� UHIOHFWLYH� FRPPHQW� LV� VKDUHG��
WKH�RULJLQDO�SRVW�LV�WKHQ�UHRUGHUHG�KLJKHU�LQ�WKH�TXHXH�DQG�FDQ�KDSSHQ�DW�DQ\�SRLQW�
UHJDUGOHVV�RI�WKH�RULJLQDO�GDWH�RI�SRVWLQJ��,Q�DQ�DWWHPSW�WR�FROOHFW�RQH�IXOO�PRQWK�
RI� UHSUHVHQWDWLYH�GDWD��SRVWV� DQG�FRQQHFWHG�FRPPHQWV�ZHUH�H[WUDFWHG� IURP� WKH�
&KRUDO� 'LUHFWRUV� )DFHERRN� JURXS� RYHU� WKH� SHULRG� RI WZR� PRQWKV�� 3RVWV� DQG�
FRPPHQWV�UHVSRQVHV��1  �������QRW�LQFOXGLQJ�FROOHFWLRQ�RI�WKH�/LNH�FRQWULEXWLRQV��
ZHUH� FRSLHG� DQG�SDVWHG� LQWR� D�0LFURVRIW�:RUG�GRFXPHQW� IRU� VWDEOH� DUFKLYLQJ��
5HSOLFDWHG� GDWD� ZHUH� UHPRYHG� DQG� UHPDLQLQJ� GDWD� ZHUH� WUDQVIHUUHG� LQWR� D�
VSUHDGVKHHW� IRU� FRGLQJ� DQG� DQDO\VLV�� &DWHJRU\� DQG� WRSLF� OLVWV� IURP� SUHYLRXV�
UHVHDUFK� ZHUH� XVHG� DV� VWDUWLQJ� SRLQWV� IRU� SRVVLEOH� FRGHV�� WUDYHO�� EXGJHW��
UHFUXLWPHQW�� SDUHQW� UHODWLRQVKLSV�� HPSOR\PHQW�� VFKHGXOLQJ� �%DXHU� 	� 0RHKOH��
������� FXUULFXODU�� FR�FXUULFXODU�� DQG� FRPPXQLW\� �%UHZHU� 	� 5LFNHOV�� �������
$GGLWLRQDO�FRGHV�HPHUJHG�VSHFLILF�WR�WKLV�GDWD�VHW��

$V�LQ�WKH�%UHZHU�DQG�5LFNHOV¶��������FRQWHQW�DQDO\VLV�RI�D�EDQG�GLUHFWRUV¶�
)DFHERRN� JURXS�� FRPPHQWV� ZHUH� ILUVW� DQDO\]HG� DQG� FRGHG� LQWR� WKUHH� ODUJH�
FDWHJRULHV�RI�&XUULFXODU��&R�FXUULFXODU��DQG�&RPPXQLW\��&XUULFXODU�FRGHV�ZHUH�
DQ\�FRPPHQWV�UHODWLQJ�GLUHFWO\�WR�WHDFKLQJ�VWXGHQWV��VXFK�DV�VHOHFWLQJ�PXVLF�DQG�
WHDFKLQJ�PHWKRGV��&R�FXUULFXODU�FRGHV�ZHUH�IDFHWV�RI�WHDFKLQJ�LQGLUHFWO\�UHODWHG�
WR�WKH�OHDUQLQJ�SURFHVV��EXW�HVVHQWLDO�WR�WKH�SURJUDP�DQG�VFKRRO��VXFK�DV�FODVVURRP�
PDQDJHPHQW�DQG�FKRUDO�WULSV��%DXHU�	�0RHKOH���������&RPPXQLW\ FRGHV�ZHUH�
WKRVH� WKDW� LQFOXGHG� ³VRFLDO� LQWHUDFWLRQ� EHWZHHQ� JURXS� PHPEHUV� WKDW� ZHUH�
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LQGHSHQGHQW� RI� FRQWHQW� FRQQHFWLRQ� UHSUHVHQWHG� E\� &XUULFXODU RU� &R�FXUULFXODU�
FRGHV´� �%UHZHU�	�5LFNHOV�� ������ S�� �����7KH� UHVHDUFKHU�PDGH� WKH� DVVXPSWLRQ�
WKDW�DQ\�DVVRFLDWHG�FRPPHQWV�EHORZ�RULJLQDO�SRVWLQJV�ZHUH�GLUHFWO\ UHODWHG WR�WKH�
UHVSHFWLYH SRVW�DQG�WKDW�DQ\�QHZ�WRSLFV�DSSHDULQJ�LQ WKH�FRPPHQWV�ZHUH�D�VXE�
FDWHJRU\��%UHZHU�	�5LFNHOV��������3DOPTXLVW�	�%DUQHV���������'DWD�ZHUH�WKHQ�
H[DPLQHG� WR� GHWHUPLQH� LI� WKH� &KRUDO� 'LUHFWRU� )DFHERRN� JURXS� PHW� GRPDLQ��
FRPPXQLW\��DQG�SUDFWLFH�FKDUDFWHULVWLFV�RI�D�&RPPXQLW\�RI�3UDFWLFH�DV�VSHFLILHG�
E\�:HQJHU��0F'HUPRWW��DQG�6Q\GHU���������$OO�FRGLQJ�ZDV�HYDOXDWHG�E\�D�SDQHO�
RI� H[SHUWV� �1  � ��� D� PHDQ� RI� IRXUWHHQ� \HDUV� RI� WHDFKLQJ� H[SHULHQFH�� WKURXJK�
JURXS�GLVFXVVLRQ�XQWLO�D�FRQVHQVXV�ZDV�UHDFKHG��UHVXOWLQJ�LQ�D������DJUHHPHQW�
�'HJURRW��������.LOOLDQ��/LX�	�5HLG���������)RU�H[DPSOH�� LI� D�FRPPHQW�FRXOG�
SRVVLEO\�EH�FODVVLILHG�LQWR�PRUH�WKDQ�RQH�FDWHJRU\��WKH�SDQHO�RI�H[SHUWV�GLVFXVVHG�
ZKLFK� FDWHJRU\� ZRXOG� EH� PRVW� DSSURSULDWH� XQWLO� D� FRQVHQVXV� ZDV� UHDFKHG���
7KHUHIRUH��HDFK�FRPPHQW�ZDV�FODVVLILHG�LQWR�RQO\�D�VLQJOH�FDWHJRU\�

5HVXOWV

&ROOHFWHG�GDWD�DUH�D�UHSUHVHQWDWLYH�VDPSOLQJ�RI�SRVWLQJV�DQG�FRPPHQWV�IURP�
WKH�������PHPEHU�&KRUDO�'LUHFWRUV¶�)DFHERRN�JURXS��$OO�FROOHFWHG�SRVWLQJV�DQG�
DVVRFLDWHG� FRPPHQWV� �1  � ����� ZHUH� DQDO\]HG�� 2ULJLQDO� SRVWLQJV� �1  � �����
ZHUH� GLYLGHG� LQWR� WKUHH� HPHUJLQJ� FDWHJRULHV�� &RPPXQLW\� �Q  � ���� ��������
&R�FXUULFXODU��Q  �������������DQG�&XUULFXODU��Q  �������������

7KH� &R�FXUULFXODU� FDWHJRU\�� SRVWV� WKDW� LQGLUHFWO\� UHODWHG� WR� WKH� OHDUQLQJ�
SURFHVV��EXW�ZHUH�HVVHQWLDO�WR�WKH�SURJUDP�DQG�VFKRRO��KDG�WKH�KLJKHVW�SHUFHQWDJH�
�������� RI� SRVWLQJV�� 7KH� &XUULFXODU� FDWHJRU\�� SRVWV� WKDW� UHODWHG� GLUHFWO\� WR�
WHDFKLQJ�� KDG� WKH� VHFRQG� KLJKHVW� SHUFHQWDJH� ��������� IROORZHG� FORVHO\� E\� WKH�
&RPPXQLW\� FDWHJRU\� ���������(DFK� UHVSRQGLQJ� FRPPHQW� �1  � �����ZDV� WKHQ�
DGGLWLRQDOO\�FRGHG�IRU�HPHUJLQJ�VXE�FDWHJRULHV�ZLWKLQ�WKH�WKUHH�PDLQ�FDWHJRULHV��
5HVSRQVHV� WR� FRPPHQWV� VXFK� DV� /LNHV� RU HPRML� WKDW� ZHUH� QRW� OLVWHG� DV� D�
PHVVDJH�ZHUH�QRW�UHFRUGHG�QRU�DQDO\]HG��7KH�FRGLQJ�UHVXOWV�DSSHDU�LQ�7DEOH��
DQG�7DEOH���

7DEOH��� &RPPXQLW\��&R�FXUULFXODU��	�&XUULFXODU�%UHDNGRZQV

7RWDO�5HVSRQVHV
�,QLWLDO���5HVSRQGLQJ� ,QLWLDO�3RVWLQJV

5HVSRQVHV��
&RPPHQWV

1 Q � Q �
&R�FXUULFXODU�� ��� �� ���� ��� ����
&XUULFXODU�� ��� �� ���� ��� �����
&RPPXQLW\�� ��� �� ���� ��� �����
7RWDOV ��� ��� ���
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7DEOH� �� &RPPXQLW\�� &R�FXUULFXODU�� 	� &XUULFXODU� (PHUJLQJ� 7KHPHV� �5HVSRQVHV� QRW�
HTXDOLQJ������GXH�WR�URXQGLQJ�

5HVSRQVH�&RPPHQW�6XE�FDWHJRULHV
&RGH Q �

&R�FXUULFXODU�� &ODVVURRP�0DQDJHPHQW� �� ����
0RWLYDWLRQ��7HDP�%XLOGLQJ �� ����
&OLQLFLDQV �� ����
8QLIRUPV �� ���
%XGJHW �� ���
$FFRPSDQLVW��7UDFNV� �� ���
%RRVWHUV���3DUHQWV �� ���
&ODVVURRP�6HWXS �� ���
5HFUXLWPHQW �� ���
+RQRU�(QVHPEOHV�/RJLVWLFV �� ���
&KRUHRJUDSK\���6WDJLQJ �� ���
0XVLF���&RSLHV �� ���
(PSOR\PHQW � ���
3UH�3RVW�&RQFHUW�$FWLYLWLHV � ���
6FKHGXOLQJ � ���
7UDYHO�� � ���

&XUULFXODU�� 5HSHUWRLUH ��� ����
,QTXLULHV�DERXW�6SHFLILF�6WUDWHJLHV �� ����
7KHRUHWLFDO�'LVFXVVLRQ �� ��
&XUULFXOXP�'HYHORSPHQW �� ���
6SHFLILF�6WUDWHJLHV �� ���

&RPPXQLW\�� ,QVSLUDWLRQDO�7HDFKHU�� �� ����
,QIRUPDWLRQ�6KDULQJ�� �� ����
+XPRU�� � ���

([DPLQDWLRQ�RI�FRPPHQWV��Q  ���������������UHVSRQVHV�WR�WKH�RULJLQDO�SRVWV��
LQ�WKH�&RPPXQLW\�FDWHJRU\�\LHOGHG�WKUHH�HPHUJLQJ�VXE�FDWHJRULHV��,QVSLUDWLRQDO�
7HDFKHU� FRPPHQWV� �Q  � ���� KDG� WKH� KLJKHVW� UHSUHVHQWDWLRQ� ��������� ³'HDU�
FROOHDJXHV�� WKDQN�\RX�DOO�IRU� ILOOLQJ�WKLV�SDJH�XS�ZLWK�VR�PXFK�HQFRXUDJHPHQW��
LQVSLUDWLRQ�DQG�LGHDV��7KLV�JURXS�KDV�UHDOO\�H[SORGHG�RYHU�WKH�ODVW�\HDU�DQG�,�KRSH�
WKDW�FRQWLQXHV���´�LV�D�FRPPRQ�H[HPSODU�RI�WKHVH�FRPPHQWV��,QIRUPDWLRQ�6KDULQJ�
FRPPHQWV��Q  �����IROORZHG�DW��������7KH�WKLUG�HPHUJLQJ�WRSLF��KXPRU �Q  �����
UHSUHVHQWHG������RI�WKH�UHVSRQVHV��

7KH� &R�FXUULFXODU� FDWHJRU\� UHVSRQVHV� �Q  � ����� ������� \LHOGHG� VL[WHHQ�
HPHUJLQJ� WRSLFV�� &ODVVURRP� 0DQDJHPHQW� �Q  � ���� \LHOGHG� ������ RI� WKH�
FRPPHQWV��0RWLYDWLRQ�7HDP�%XLOGLQJ FRPPHQWV� �Q� � ���� IROORZHG� FORVHO\� DW
�������7KH�QH[W� WKUHH�PRVW� IUHTXHQWO\�PHQWLRQHG� WRSLFV�ZHUH� EXGJHW� �Q  �����
������� XQLIRUPV �Q�  � ���� ������� DQG� FOLQLFLDQV �Q�  � ���� ��������
$FFRPSDQLVW�7UDFNV FRPPHQWV� �Q  � ���� IROORZHG� FORVHO\� DW� ������
%RRVWHUV�3DUHQWV� �Q  ����� UHSUHVHQWHG������RI� WKH�FRPPHQWV�� DQG������RI� WKH�
FRPPHQWV� UHODWHG� WR� WKH� WRSLF� RI� FODVVURRP� VHWXS �Q  � ����� 6HYHQ� DGGLWLRQDO�
HPHUJLQJ�WRSLFV�UDQJHG�EHWZHHQ����DQG��������
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5HVSRQVHV� �Q�  � ����� �������� LQ� WKH� FXUULFXODU FDWHJRU\� JHQHUDWHG� ILYH�
HPHUJLQJ�WRSLFV��5HSHUWRLUH�UHODWHG�FRPPHQWV��Q� ������ZHUH�WKH�PRVW�IUHTXHQWO\�
PHQWLRQHG� WRSLF�DUHD�DW��������7KHVH�ZHUH�PRVW�RIWHQ� LQ� UHVSRQVH� WR�SRVWLQJV�
VXFK� DV� ³)DYRULWH� PLGGOH� VFKRRO� PHQ¶V� FKRLU� IHVWLYDO� SLHFHV� LQ� 77%� RU� 7%"�
7KDQNV�´�7KH� VHFRQG� KLJKHVW� SHUFHQWDJH� RI� UHVSRQVHV�ZDV� UHODWHG� WR� LQTXLULHV�
DERXW� VSHFLILF� VWUDWHJLHV �������� Q�  � ����� 7KHRUHWLFDO� GLVFXVVLRQ� �Q  � ����
FRPPHQWV�IROORZHG�FORVHO\�EHKLQG�DW������6SHFLILF�VWUDWHJLHV�FRPPHQWV��Q  �����
������ GLIIHUHG� IURP� LQTXLULHV� DERXW� VSHFLILF� VWUDWHJLHV� GXH� WR� WKH� LQLWLDWLRQ� RI�
SUHVHQWLQJ�D�VWUDWHJ\�RU�LGHD�LQ�D�VKDULQJ�PDQQHU�DV�H[HPSOLILHG�E\�WKLV�FRPPHQW��

2ND\� JX\V�� $� OLWWOH� RYHU� RQH� ZHHN� EHIRUH� FRQWHVW� DQG� ,
YH� WULHG�
HYHU\WKLQJ��:KDW�DUH�\RXU�VROXWLRQV�IRU�WKDW�RQH�VRSUDQR�WKDW�MXVW�GRHVQ
W
EOHQG"� 6KH
V� D� FRQILGHQW� VLQJHU� DQG� KHU� SLWFKHV� DUH� DFFXUDWH���EXW� VKH�
VWLFNLQJ� RXW� OLNH� D� SXUSOH� ]HEUD�� 6KH� LV� D� *HUPDQ� IRUHLJQ� H[FKDQJH�
VWXGHQW�DQG�,�MXVW�FDQQRW�JHW�KHU�YRZHOV�WR�PDWFK��+HOS"�6XJJHVWLRQV""
7KH� ILQDO� HPHUJLQJ� VXE�FDWHJRU\� IURP� WKH� UHVSRQVHV� ZDV� FXUULFXOXP�

GHYHORSPHQW �������Q  ������

'LVFXVVLRQ

&RQFOXVLRQV� VKRXOG� EH LQWHUSUHWHG ZLWK� FDXWLRQ�� 7KHVH� GDWD�� DOWKRXJK�
UHSUHVHQWDWLYH��DUH�RQO\�D�VPDOO�ZLQGRZ�LQWR�D�JURZLQJ�RQOLQH�FRPPXQLW\��7KH�
WLPLQJ�RI�WKH�GDWD�FROOHFWLRQ��HDUO\�LQ�WKH�DFDGHPLF�\HDU��PD\�DOVR�EH�D�IDFWRU�DQG�
OLNHO\�LQIOXHQFHG�WKH�GLVFXVVLRQ�WRSLFV�

3RVWV

6LPLODU�WR�%UHZHU�DQG�5LFNHOV ��������)DFHERRN�SRVWV�ZHUH�GLYLGHG�LQWR�WKUHH�
FDWHJRULHV�� &XUULFXODU±WKRVH� UHODWLQJ� GLUHFWO\� WR� WHDFKLQJ�� &R�FXUULFXODU±WKRVH�
UHODWHG� LQGLUHFWO\� WR� WKH� WHDFKLQJ� SURFHVV�� EXW� LPSRUWDQW� WR� WKH� VXFFHVV� RI� WKH�
SURJUDP��DQG�&RPPXQLW\±WKRVH�WKDW�UHODWH�WR�WKH�VRFLDO�DVSHFW�RI�WKH�JURXS�DQG�
DUH�QRW�FODVVLILHG�DV�&XUULFXODU�RU�&R�FXUULFXODU��7KH�&R�FXUULFXODU�FDWHJRU\�KDG�
WKH�KLJKHVW�IUHTXHQF\�RI�SRVWLQJV����������7KLV�ZDV�FRQWUDU\�WR�WKH�HDUOLHU�VWXGLHV�
RI�%DXHU�DQG�0RHKOH��������DQG�3DOPTXLVW�DQG�%DUQHV��������ZKHUH�FXUULFXODU�
VXEMHFW�PDWWHU��L�H���OLWHUDWXUH��ZDV�WKH�PDLQ�WRSLF�RI�GLVFXVVLRQ��7KH�UDWLR�RI�SRVWV�
DQG�UHVSRQVHV�������LQ�WKH�&R�FXUULFXODU�FDWHJRU\�ZHUH�XQLTXH�DV�FRPSDUHG�WR�WKH�
UDWLR�RI�SRVWV�DQG�UHVSRQVHV�������RI�FKRLU�GLUHFWRUV�RQ�DQ�RQOLQH�&RPPXQLW\�RI�
3UDFWLFH�0XVLF�(GXFDWRUV�1DWLRQDO�&RQIHUHQFH�IRUXP�H[DPLQHG�E\�%UHZHU�DQG�
0RHKOH���������0DQ\�RI�WKH�LQLWLDO�FRPPHQWV�LQ�WKLV�FDWHJRU\�ZHUH�LQ�WKH�IRUP�RI�
LQTXLULHV�RU�UHTXHVWV�IRU�DVVLVWDQFH�UDWKHU�WKDQ�VWDWHPHQWV�RI�VKDULQJ��,W�LV�SODXVLEOH�
WKDW WKH�IUHTXHQF\�RI�SRVWLQJV�LQ�WKLV�FDWHJRU\�FRXOG�EH�DWWULEXWHG�WR�UHODWHG�WRSLFV�
FRYHUHG�LQ�XQLYHUVLW\�PHWKRGV�FRXUVHV��EXW�GRQH�VR�LQ�DQ�LQWURGXFWRU\�RU�VXUIDFH�
PDQQHU� �&KDQGOHU�� ������� ,W� LV� DOVR�SRVVLEOH� WKDW� VRPH� VXE�FDWHJRULHV�� VXFK� DV�
FODVVURRP� PDQDJHPHQW�� ZKLFK� KDG� WKH� KLJKHVW� SHUFHQWDJH� RI� &R�FXUULFXODU�
FRPPHQWV����������FDQ�EH�GLVFXVVHG�LQ�D�WKHRUHWLFDO�PDQQHU�LQ�XQLYHUVLW\�VHWWLQJV��
EXW�WDNH�RQ�D�QHZ�OHYHO�RI�PHDQLQJ�ZKHQ�REVHUYHG�LQ�WKH�FODVVURRP�VHWWLQJ��
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3RVWV� DQG� UHODWHG� UHVSRQVHV� DOVR� UHYHDOHG� D� VWURQJ� VHQVH� RI� FRPPXQLW\��
7KH�&RPPXQLW\�DQG�&XUULFXODU�SRVWV�ZHUH�PHQWLRQHG�DOPRVW�LQ�HTXDO�QXPEHUV��
7KHVH�UHVXOWV�RI�WKH�&RPPXQLW\�FDWHJRU\��VLPLODU�WR�WKH�ILQGLQJV�LQ�5LFNHOV�DQG�
%UHZHU� �������� DOOXGH� WR� WKH� LPSRUWDQFH� RI� PDLQWDLQLQJ� DQ� RSHQ� YLUWXDO�
FRPPXQLW\�WR�DVVLVW�ZLWK�WKH�QHHGV�RI�IHOORZ�GLUHFWRUV�DV�SHRSOH�LQ�DQG�RXW�RI�WKH�
FODVVURRP��,W�LV�DOVR�IHDVLEOH�WKDW�WKLV�W\SH�RI�FRPPXQLW\�FRXOG�EH�D�UHVRXUFH�IRU�
PHHWLQJ�WKH�QHHGV�RI�GLUHFWRUV��DV�FRQFOXGHG�E\�'DNH���������ZKR�IHHO�LVRODWHG�
IURP�RWKHU�SURIHVVLRQDOV�VXFK�DV�WKRVH�ORFDWHG�LQ�UXUDO�DUHDV�

&RPPHQWV�5HVSRQVHV

:KHQ�DQDO\]LQJ�FRPPHQWV� UHODWHG� WR� WKH�RULJLQDO�SRVWV�� FDWHJRULFDO� WUHQGV�
ZHUH�VLPLODU�WR�%UHZHU�DQG�5LFNHOV���������LQ�ZKLFK�PRUH�FRPPHQWV�ZHUH�IRXQG�
LQ�WKH�&R�FXUULFXODU�FDWHJRU\ IROORZHG�E\�WKH�QXPEHU�RI�FRPPHQWV�DVVRFLDWHG�LQ�
WKH� &XUULFXODU� FDWHJRU\��� :KHQ� FRPSDULQJ� WKH� SHUFHQWDJHV� RI�
FRPPHQWV�UHVSRQVHV�DVVRFLDWHG�ZLWK�WKH�RULJLQDO�SRVW��&XUULFXODU�SRVW�������&R�
FXUULFXODU�SRVW�������� WKH�&XUULFXODU�DQG�&R�FXUULFXODU�FDWHJRULHV JUHZ�DOPRVW�
HTXDO�LQ�WKHLU�UHSUHVHQWDWLRQ��&XUULFXODU�SRVW�������&R�FXUULFXODU�SRVW��������7KH�
QXPEHU�DQG�W\SHV�RI�FRPPHQWV�LQ�ERWK�FDWHJRULHV�FRXOG�EH�GXH�WR�VHYHUDO�UHDVRQV��
$QHFGRWDOO\�� PDQ\� RI� WKH� &R�FXUULFXODU� WRSLFV� PD\� EH� RQO\� DGGUHVVHG� ZLWK�
EUHDGWK�YHUVXV�GHSWK�LQ�FKRUDO�PHWKRGV�FRXUVHV��&KDQGOHU���������7KLV�LV�QRW�WR�
FULWLFL]H� WKH� FXUULFXOXP�� EXW� WR� UHFRJQL]H� WKH� DPRXQW� RI�PDWHULDO� WKDW�PXVW� EH�
FRYHUHG� LQ� D� VKRUW� SHULRG� RI� WLPH�� 7DONLQJ� DERXW� WHDFKLQJ� WKHRULHV� LQ� FODVV��
LPSOHPHQWLQJ� WKHP� LQWR� D� FRQWUROOHG� SHHU� WHDFKLQJ� HQYLURQPHQW�� DQG� DSSO\LQJ�
WKHP� LQWR�DFWXDO�FODVVURRPV� LV�D�SURFHVV�RI�GHYHORSPHQW��DV� LQGLYLGXDO�HYHQWV��
WKH\�GR�QRW�\LHOG�DQ�HTXDO�RXWFRPH�RI�NQRZOHGJH�DQG�DSSOLFDWLRQ��$Q�H[HPSODU�
FRQYH\HG�LQ�WKLV�GDWD�VHW�UHODWHV�WR�WKH�GLIILFXOW\�RI�ILQGLQJ�TXDOLW\�DFFRPSDQLVWV�
DQG�RU�DFFRPSDQLPHQW�UHFRUGLQJV��$QRWKHU�SRVVLEOH�UHDVRQ�IRU�WKH�ODUJH�QXPEHU�
RI� SRVW�FRPPHQWV� LQ� WKH�&XUULFXODU� FDWHJRU\� FRXOG�EH� UHODWHG� WR�QHZ� OLWHUDWXUH�
EHLQJ�UHOHDVHG��7KLV�FRQFOXVLRQ�ZRXOG�EH�FRQVLVWHQW�ZLWK�WKH�DQDO\VLV�RI�WKH�EDQG�
DQG�RUFKHVWUD�GLUHFWRUV�)DFHERRN�SDJHV��3DOPTXLVW�	�%DUQHV��������5LFNHOV�	�
%UHZHU��������

$FFRPSDQLVW�7UDFNV�ZDV�D�VXE�FDWHJRU\�XQLTXH�WR�WKLV�VWXG\��%DVHG�RQ�WKH�
SRVW� DQG� FRPPHQWV�� LW� LV� D� WRSLF� WKDW�PHULWV� IXUWKHU� LQYHVWLJDWLRQ� � WKH� QHHG� WR�
LGHQWLI\�JRRG�DFFRPSDQLVWV��DQG�KRZ�WR� ILQG� WKHP��$OWKRXJK� WKH�GLVFXVVLRQ�RI�
ZKDW�TXDOLWLHV�D�GLUHFWRU�ORRNV�IRU�LQ�D�JRRG�DFFRPSDQLVW�VKRXOG�SUREDEO\�EH�D�
SDUW�XQGHUJUDGXDWH�FKRUDO�PHWKRGV�FXUULFXOXP��EDVHG�RQ�WKH�DQDO\]HG�FRPPHQWV��
WKH�FRPSOH[LW\�RI�ILQGLQJ�³D�JRRG�RQH´�DQG�ZKDW�WKDW�PHDQV�UHDOLVWLFDOO\�ZDV�D�
FKDOOHQJH� IRU�PDQ\�ZKR�FRPPHQWHG�RQ� WKH�&KRUDO�'LUHFWRUV�)DFHERRN�JURXS��
0HDQZKLOH�� PDQ\� RI� WKH� &XUULFXODU� LVVXHV� �L�H��� UHSHUWRLUH� DQG� WHDFKLQJ�
WHFKQLTXHV��DUH�GLUHFWO\�UHSUHVHQWHG�LQ�PDQ\�RI�WKH�WH[WV�XVHG�IRU�FKRUDO�PHWKRGV�
FRXUVHV��%ULQVRQ�	�'HPRUHVW��������&ROOLQV��������'HPRUHVW��������)UHHU��������
3KLOOLSV�����������

5HVSRQVHV�UHODWHG�WR�WKH�&RPPXQLW\�FDWHJRU\�RFFXUUHG�PXFK�OHVV�IUHTXHQWO\��
EXW�VWLOO�VHHPHG�WR�FRQYH\�DQ�LPSRUWDQW�QHHG�IRU WKH�&KRUDO�'LUHFWRUV�)DFHERRN�
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JURXS��:KHQ�VHDUFKLQJ�WKH�UHVSRQVHV�UHODWHG�WR�WKH�&R�FXUULFXODU�DQG�&RPPXQLW\�
FDWHJRULHV��,�IRXQG�WKH\�UHSUHVHQWHG�D�PDMRULW\ RI�WKH�WRWDO�DQDO\]HG�FRPPHQWV��
7KH�IDFW�WKDW�RYHU�KDOI�RI�WKH�GDWDVHW�UHSUHVHQWV�WKH�H[FKDQJH�RI�LQIRUPDWLRQ�WKDW�
FRXOG�KHOS�DQRWKHU¶V�FODVVURRP�VXFFHVV�DQG�XSOLIW�IHOORZ�FROOHDJXHV�HPRWLRQDOO\�
VXEVWDQWLDWHV� WKH�PHQWRUVKLS� DWWULEXWHV�RI� WKLV� FRPPXQLW\� 7KLV�ZDV� FRQILUPHG�
WKURXJK�DQHFGRWDO�HYLGHQFH���$�&KRUDO�'LUHFWRU�)DFHERRN�JURXS�PHPEHU�UHYHDOHG
WR�PH�LQ�D�FRQYHUVDWLRQ WKDW�RQH�FDQ�IHHO�FRPIRUWDEOH�LQ�DVNLQJ�TXHVWLRQV�ZLWKRXW�
IHHOLQJ�LQHSW�RU�YXOQHUDEOH��,W�DOVR�JLYHV�DFFHVV�WR�WKRVH�ZLWK�SHUVSHFWLYHV�IURP�DOO�
OHYHOV�LQFOXGLQJ�QRYLFH�WHDFKHUV�SRVVLEO\�JRLQJ�WKURXJK�WKH�VDPH�H[SHULHQFHV�WR�
WKRVH� WKDW� KDYH� WDXJKW� IRU� \HDUV�� 7KH� RQOLQH� JURXS� WDNHV� DZD\� D� EDUULHU� DQG�
SURYLGHV� D� &RPPXQLW\� RI� 3UDFWLFH� WKDW� UHDFKHV� EH\RQG� LQGLYLGXDO� VFKRROV��
GLVWULFWV��RU�HYHQ�VWDWHV��

&RPPXQLW\�RI�3UDFWLFH

%DVHG�RQ :HQJHU��0F'HUPRWW��DQG�6Q\GHU���������WKUHH�DUHDV�ZHUH�QHHGHG�
WR� TXDOLI\� WKH� &KRUDO� 'LUHFWRUV� )DFHERRN� JURXS� DV� D� &RPPXQLW\� RI� 3UDFWLFH��
GRPDLQ��FRPPXQLW\��DQG�SUDFWLFH��$QDO\]HG�GDWD�UHSUHVHQWHG�DOO�DUHDV�WR�TXDOLI\�
WKLV�JURXS�DV�D�&RPPXQLW\�RI�3UDFWLFH� 'RPDLQ�ZDV�GHPRQVWUDWHG WKURXJK� WKH�
FRPPRQDOLW\�RI�WKH�JURXS�DV�D�FRQVLVWHQW�IRUXP�IRU�WKH�FRPPXQLW\��&RPPXQLW\�
DQG�3UDFWLFH�ZHUH�HPSKDVL]HG�WKURXJK�WKH�GLVFRXUVH�RI�WKH�PHPEHUV�LQ�D�YDOXH�
DGGHG�PDQQHU�LQ�WKUHH�PDMRU�HPHUJLQJ�FDWHJRULHV��&XUULFXODU��&R�FXUULFXODU��DQG�
&RPPXQLW\��7KH�&KRUDO�'LUHFWRU�)DFHERRN�JURXS�DSSHDUHG� WR�EH�D�SURGXFWLYH�
&RPPXQLW\�RI�3UDFWLFH��$FFRUGLQJ�WR�QRQ�VROLFLWHG�UHVSRQVHV�ZKHQ�SUHVHQWLQJ�DW�
D�SRVWHU�VHVVLRQ�� WKLV� W\SH�RI�FRPPXQLW\�DOORZV�RQH¶V�SURIHVVLRQDO�JXDUG� WR�EH�
UHOD[HG� DQG� DOORZV� IRU� RSSRUWXQLW\� IRU� FRQWLQXHG� JURZWK�� $V� LV� WKH� QDWXUH� RI�
&RPPXQLWLHV�RI�3UDFWLFH��WKHUH�DUH�QR�LQWHQGHG�RXWFRPHV��DOO�RI�ZKLFK�FDQ�YDU\�
FRQVLGHUDEO\��5HVHDUFK�VXSSRUWV�WKH�LGHD�WKDW�WHDFKHUV�DW�GLIIHUHQW�SDUWV�RI�WKHLU�
FDUHHUV�QHHG�GLIIHUHQW�W\SHV�RI�SURIHVVLRQDO�GHYHORSPHQW��&RQZD\��������������
.UXHJHU���������'XH�WR�WKH�UDQJH�RI�WRSLFV��WKH�FRPPXQLW\�DSSHDUHG�WR�EH�PHHWLQJ�
QHHGV�RI�WHDFKHUV�DFURVV�D�ZLGH�VSHFWUXP�RI�H[SHULHQFH���([DPLQLQJ�WKH�GLIIHUHQW�
OHYHOV�RI�WHDFKHUV�SURIHVVLRQDOV�DQG�WKHLU�SHUFHLYHG�JURZWK�IURP�WKLV�FRPPXQLW\�
PHULWV�IXUWKHU�UHVHDUFK��

/RFN��������FRQFOXGHG�WKDW�RQH�PXVW�EH�GHOLEHUDWH�LQ�GHVLJQLQJ�HQYLURQPHQWV�
WKDW�IRVWHU�D�OHDUQLQJ�FXOWXUH���6KH�IXUWKHU�UHIOHFWHG�WKDW�HPSKDVLV�VKRXOG�QRW�EH�
RQ�WKH�WHFKQRORJ\��EXW�RQ�WKH�HVWDEOLVKPHQW�RI�UHODWLRQVKLSV�DQG�WUXVW�WR�HPSKDVL]H�
D� ³VDIH� ]RQH´� RI� OHDUQLQJ� DQG� SURIHVVLRQDO� JURZWK�� 6LPLODU� WR� WKH� FRQFOXVLRQ�
UHDFKHG�E\�5LFNHOV�DQG�%UHZHU���������WKH�GDWD�FRQYH\HG�LQ�&RPPXQLW\�FDWHJRU\�
VXSSRUWV�WKLV�JURXS�DV�D�FRPPXQLW\�ZKLFK�HQFRXUDJHV D�VDIH�]RQH�IRU�OHDUQLQJ�
DQG�VKDULQJ�DW�DOO�OHYHOV�RI�WKH�SURIHVVLRQ��7KH�ORQJHYLW\�DQG�IUXLWIXOQHVV�RI�WKH�
&KRUDO�'LUHFWRUV�)DFHERRN�JURXS�LOOXVWUDWHV�D�OHYHO�RI�VXFFHVV LQ�WKDW�LW DYRLGV WKH�
FRPPRQ�FKDOOHQJHV�UHODWHG�WR�WKH�SHUFHSWLRQ�RI�SURIHVVLRQDOLVP DQG�ODFN�RI�WRSLF�
GLYHUVLW\� �'H� :DDO� 	� .KXPLVL�� ������� 7KH� HQFRXUDJHPHQW� RI� SURIHVVLRQDO�
GLVSRVLWLRQ� ZLWKLQ� WKH� JURXS� ZDV� JXLGHG� E\� DQ� DGYHUWLVHG� SXUSRVH�� ³&KRLU�
GLUHFWRUV� VKDULQJ� IXQQ\� PRPHQWV�� HQFRXUDJHPHQW� DQG� LQVSLUDWLRQ�� 1R�
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VROLFLWDWLRQV��SROLWLFV�RU QHJDWLYH�YLEHV�´�7KH�H[HPSODU�RI�GLYHUVH�WRSLFV�FDQ�EH�
DFNQRZOHGJHG� LQ� WKH� UHVXOWLQJ� ��� VXE�FDWHJRULHV� RI� GDWD�� +RZHYHU�� IXUWKHU�
UHVHDUFK� LV� QHHGHG� WR� H[DPLQH� WKH� ORQJHYLW\�RI� WKH� JURXS�� DVVLPLODWLRQ�RI�QHZ�
PHPEHUV��DQG�WKH�DFWLYLW\�RI�WKH�PHPEHUVKLS�
,PSOLFDWLRQV�IRU�7HDFKHU�3UHSDUDWLRQ

,PSOLFDWLRQV� IRU� WHDFKHU� SUHSDUDWLRQ� IRFXV� RQ� WZR� PDLQ� DUHDV�� �D��
LPSOHPHQWLQJ� &RPPXQLWLHV� RI� 3UDFWLFH� LQWR� WHDFKHU� SUHSDUDWLRQ� SURJUDPV� WR�
GHYHORS� RFFXSDWLRQDO� LGHQWLW\�� DQG� �E�� WKH� SRVVLEOH� XWLOL]DWLRQ� RI�&R�FXUULFXODU�
WRSLFV�DV�PHQWLRQHG�LQ�WKH�&KRUDO�'LUHFWRUV�)DFHERRN�JURXS�SRVWV�FRPPHQWV�DV�D�
PHDQV� WR� JXLGH� SUHVHUYLFH� WHDFKHUV� LQ� FODVVURRP�UHKHDUVDO� REVHUYDWLRQV� DQG�
PHQWRU�FRQYHUVDWLRQV�

3UHVHUYLFH�WHDFKHUV��IRU�WKH�PRVW�SDUW��VWULYH�WR�JURZ�DV�\RXQJ�SURIHVVLRQDOV�
DQG�\HDUQ�IRU�D�FRQQHFWLRQ�WR�WKH�DVSLUHG�SURIHVVLRQDO�ZRUOG��7KH�LPSRUWDQFH�RI�
DXWKHQWLF� FRQWH[WXDO� H[SHULHQFH�� PHQWRUV�� DQG� SHHU� LQIOXHQFHV� RQ� SURIHVVLRQDO�
LGHQWLW\�GHYHORSPHQW�KDV�EHHQ�ZLGHO\�UHVHDUFKHG��+DVWRQ�	�5XVVHOO��������,VEHOO��
������:HQJHU�� ������� 5HHVH� ������� FRQFOXGHG� WKDW� VLPLODU� LQWHUDFWLRQV� FRXOG�
RFFXU�LQ�YLUWXDO�FRPPXQLWLHV��7KLV�FXUUHQW�VWXG\�IXUWKHU�VXEVWDQWLDWHV�KHU�ILQGLQJV�
ZLWK�H[HPSODUV�RI�SHHUV�FHOHEUDWLQJ�WKH�DGYDQFHPHQWV�RI�WKHLU�FROOHDJXHV�DQG�WKHLU�
VWXGHQWV� DV� ZHOO� DV� SURYLGLQJ� HPRWLRQDO� DQG� SUDFWLFDO� VXSSRUW�� 2FFXSDWLRQDO�
LGHQWLW\�DV�D�PXVLF�HGXFDWRU�FRQVLVWV RI�WKUHH�PDMRU�FRQVWUXFWV���D��LGHQWLW\�DV�D�
PXVLFLDQ���E��VHOI�SHUFHLYHG�WHDFKHU�LGHQWLW\��DQG��F��WHDFKHU�LGHQWLW\�DV�LQIHUUHG�
E\�RWKHUV��,VEHOO���������&RQQHFWLRQV�WR�WKHVH�FRQVWUXFWV�FDQ�EH�GUDZQ�IURP�WKH�
H[WUDFWHG�SRVWLQJV�DQG�FRPPHQWV� LQ WKH�&KRUDO�'LUHFWRUV�)DFHERRN�JURXS��7KH�
LQLWLDO� MRLQLQJ�RI�WKH�JURXS�VXSSRUWV�VHOI�LGHQWLILFDWLRQ�DV�WHDFKHU�DQG�PXVLFLDQ��
WKHUHIRUH�� WKH� SHUFHLYHG� LGHQWLW\� VXSSRUW� E\� RWKHU� PHPEHUV� LV� D� QDWXUDO�
SURJUHVVLRQ�� 7KH� GDWD� IXUWKHU� VXSSRUWV� D� SRVLWLYH� VRFLDO� FRQQHFWLRQ� EHWZHHQ�
PHPEHUV�� 3DVW� UHVHDUFK� YDOLGDWHV� WKH� FRQQHFWLRQ� RI� WKHVH� W\SHV� RI� SRVLWLYH�
LQWHUDFWLRQV�LQ�DVVLVWLQJ�ZLWK�GHYHORSLQJ�RQH¶V�LGHQWLW\�DV�D�WHDFKHU��,VEHOO���������
&RPPXQLWLHV�VXFK�DV�WKH�&KRUDO�'LUHFWRUV�)DFHERRN�JURXS�FRXOG�SURYLGH�D�YLUWXDO�
VSDFH� IRU� FUHDWLQJ� PHQWRU�PHQWHH� UHODWLRQVKLSV� WKDW� FRXOG� SRWHQWLDOO\� OHDG� WR�
LQWHUDFWLRQV�DERXW�DXWKHQWLF�FRQWH[WXDO�H[SHULHQFHV�LQ�WKH�FODVVURRP��+DVWRQ�	�
5XVVHOO���������([SORUDWLRQ�RI�&RPPXQLWLHV�RI�3UDFWLFH�DV�D�PHDQV�RI�DVVLVWLQJ�
WKH� GHYHORSPHQW� RI� SUHVHUYLFH�PXVLF� HGXFDWRU¶V� LGHQWLW\�PHULWV� IXUWKHU� IRUPDO�
LQYHVWLJDWLRQ��

$�FROODERUDWLYH�DWPRVSKHUH��SRVVLEO\�JXLGHG�E\�WKH�HPHUJLQJ�WRSLFV�IRXQG�LQ�
WKH� FR�FXUULFXODU� FDWHJRU\� RI� WKLV� VWXG\�� FRXOG� KHOS� SUHVHUYLFH� HGXFDWRUV� LQ�
DSSO\LQJ�LGHDV�LQ�WKHRUHWLFDO�GLVFXVVLRQ�LQWR�SUDFWLFH��:DOOV�	�6DPXHOV���������
)XUWKHUPRUH�� WKH� FR�FXUULFXODU� VXE�FDWHJRULHV�� VXFK� DV� EXGJHW�� FODVVURRP�
PDQDJHPHQW��XQLIRUPV��FODVVURRP�VHWXS��DQG�PRWLYDWLRQ��FRXOG�EH�XVHG�DV�WRSLFV�
IRU� SXUSRVHIXO� GLVFXVVLRQV� EHWZHHQ� PHQWRUV DQG� PHQWHHV GXULQJ� WHDFKHU�
SUHSDUDWLRQ�� )DFHERRN� FRPPXQLWLHV�� VXFK� DV� WKH� H[DPLQHG� &KRUDO� 'LUHFWRUV�
)DFHERRN�JURXS�� DUH� DOVR� D� SRVVLEOH�YHQXH� WR� VXSSRUW HIIHFWLYH�PHQWRU�PHQWHH�
UHODWLRQVKLSV��
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)XWXUH�5HVHDUFK

$V�WHFKQRORJ\�GHYHORSV��LWV�LQWHJUDWLRQ�DQG�DSSOLFDWLRQ�LQ�WHDFKHU�SUHSDUDWLRQ�
FKDQJHV�� )XWXUH� UHVHDUFK� LV� QHHGHG� WR� WUDFN� KRZ� WKH� XVH� RI� WKHVH� GLIIHUHQW�
WHFKQRORJ\�LPSDFWV�WKH�ILHOG��$V�D�UHVXOW�RI�WKLV�VWXG\��PRUH�LQIRUPDWLRQ�LV�QHHGHG�
RQ WKH� GHYHORSPHQW� DQG� TXDOLW\� RI� PHQWRU�PHQWHH� UHODWLRQVKLS� LQ� YLUWXDO�
&RPPXQLWLHV�RI�3UDFWLFH��'RHV�WKH�SHUFHSWLRQ�RI�DQRQ\PLW\�LQ�WKHVH�FRPPXQLWLHV�
FKDQJH�WKH�SURFHVV�DQG�RXWFRPHV�RI�WKH�PHQWRU�PHQWHH�UHODWLRQVKLS"�:KDW�DUH�WKH�
OLPLWDWLRQV�RI�WKLV�W\SH�RI FRPPXQLW\"�+RZ�GRHV�WKH�YLUWXDO�FRPPXQLW\�FRPSDUH�
WR�IDFH�WR�IDFH�&RPPXQLWLHV�RI�3UDFWLFH"�$OWKRXJK�WKH�,QWHUQHW�DOORZV�XV�WR�FURVV�
ODQG� EDUULHUV� ZLWK� HDVH�� GR� WHDFKLQJ� H[SHFWDWLRQV�RXWFRPHV� UHODWHG� WR� WKRVH�
SK\VLFDO� DUHDV� IRUFH� GHILQHG� ERUGHUV� LQ� WKH� YLUWXDO� UHDOP"� 7KH� ³ODQJXDJH´�
DVVRFLDWHG� ZLWK� YLUWXDOO\� FRPPXQLWLHV¶� ORRNV� GLIIHUHQW�� 9HUEDO� UHVSRQVHV� DUH�
GHFOLQLQJ�DQG�WKH�XVH�RI�HPRMLV�DV�D�IRUPDO�UHVSRQVH�DUH�LQFUHDVLQJ��5LFNHOV�	�
%UHZHU�� ������� :LOO� WKLV� FKDQJH� HIIHFW� FRPPXQLFDWLRQ� EHWZHHQ� PHQWRUV� DQG�
PHQWHHV"�

7KH�ZRUOG�RI�WHFKQRORJ\�DQG�KRZ�SHRSOH�UHODWH�WR�HDFK�RWKHU�LV�DOVR�FKDQJLQJ��
&RPPXQLWLHV� RI� 3UDFWLFH� VKDUH� JRDOV� RI� VXSSRUW�� GHYHORSPHQW�� DQG� JURZWK� RI�
LQGLYLGXDOV� ZLWK� FRPPRQ� LQWHUHVWV�� 7KH� XVH� RI� RQOLQH FRPPXQLWLHV� FDQ KHOS�
WHDFKHU�SUHSDUDWLRQ SURJUDPV�PHHW�WKH�HYROYLQJ�QHHGV�DQG�H[SHFWDWLRQV�UHODWHG�WR�
WKHVH�FKDQJHV��

5HIHUHQFHV

%DXHU��:����������0XVLF�HGXFDWRUV�DQG� WKH�,QWHUQHW��&RQWULEXWLRQV� WR�0XVLF�(GXFDWLRQ��
�������������

%DXHU�� :�� ,��� 	� 'DXJKHUW\�� -�� )�� �������� 8VLQJ� WKH� ,QWHUQHW� WR� HQKDQFH� PXVLF�
WHDFKHU� HGXFDWLRQ� -RXUQDO� RI� 0XVLF� 7HDFKHU� (GXFDWLRQ�� ���� �������
GRL�����������������������������

%DXHU��:��,���	�0RHKOH��0����������$�FRQWHQW�DQDO\VLV�RI�WKH�0(1&�GLVFXVVLRQ�IRUXPV��
%XOOHWLQ�RI�WKH�&RXQFLO�IRU�5HVHDUFK�LQ�0XVLF�(GXFDWLRQ��������������5HWULHYHG�IURP�
KWWS���ZZZ�MVWRU�RUJ�VWDEOH���������

%DXHU��:�� ,��� 5HHVH�� 6���	�0F$OOLVWHU�� 3��$�� �������� 7UDQVIRUPLQJ�PXVLF� WHDFKLQJ� YLD�
WHFKQRORJ\�� 7KH� UROH� RI� SURIHVVLRQDO� GHYHORSPHQW�� -RXUQDO� RI� 5HVHDUFK� LQ� 0XVLF�
(GXFDWLRQ������������������GRL�����������������

%HFNHU�� .�� �������� &KRRVLQJ� DQG� XVLQJ� JDPHV� LQ� WKH� FODVVURRP�� $� SUDFWLFDO� JXLGH��
GRL��������������������������

%HOO�5REHUWVRQ�� &�� �������� ³6WD\LQJ� RQ� RXU� IHHW´�� 1RYLFH� PXVLF� WHDFKHUV¶� VKDULQJ� RI�
HPRWLRQV�DQG�H[SHULHQFHV�ZLWKLQ�DQ�RQOLQH�FRPPXQLW\��-RXUQDO�RI�5HVHDUFK�LQ�0XVLF�
(GXFDWLRQ������������������GRL��������������������������

%ODQNHQVKLS��6���	�5XRQD�:����������3URIHVVLRQDO�OHDUQLQJ�FRPPXQLWLHV�DQG�FRPPXQLWLHV�
RI� SUDFWLFH�� $� FRPSDULVRQ� RI� PRGHOV�� OLWHUDWXUH� UHYLHZ�� 3DSHU� SUHVHQWHG� DW� WKH�
$FDGHP\� RI�+XPDQ�5HVRXUFH�'HYHORSPHQW� ,QWHUQDWLRQDO� 5HVHDUFK�&RQIHUHQFH� LQ�
7KH�$PHULFDV��,QGLDQDSROLV��,1�

%UHZHU��:���	�5LFNHOV��'��$����������$�FRQWHQW�DQDO\VLV�RI�VRFLDO�PHGLD�LQWHUDFWLRQV�LQ�WKH�
)DFHERRN� EDQG� GLUHFWRUV� JURXS�� %XOOHWLQ� RI� WKH� &RXQFLO� IRU� 5HVHDUFK� LQ� 0XVLF�
(GXFDWLRQ�������������GRL����������EXOFRXUHVPXVHGX���������
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%ULQVRQ�� %�� 	� 'HPRUHVW�� 6�� �������� &KRUDO� PXVLF�� 0HWKRGV� DQG� PDWHULDOV ��QG� HG����
%HOPRQW��&$��6FKLUPHU��&HQJDJH�/HDUQLQJ�

%URZQ��-�6���	�'XJXLG��3����������2UJDQL]DWLRQDO�OHDUQLQJ�DQG�FRPPXQLWLHV�RI�SUDFWLFH��
7RZDUG�D�XQLILHG�YLHZ�RI�ZRUNLQJ��OHDUQLQJ��DQG�LQQRYDWLRQ��2UJDQL]DWLRQ�6FLHQFH��
�������������GRL����������RUVF�������

%\LQJWRQ�� 7�� �������� &RPPXQLWLHV� RI� SUDFWLFH�� 8VLQJ� EORJV� WR� LQFUHDVH� FROODERUDWLRQ��
,QWHUYHQWLRQ�LQ�6FKRRO�DQG�&OLQLF������������������GRL��������������������������

&KDQGOHU�� .��:�� �������� $� VXUYH\� RI� FKRUDO� PHWKRGV� LQVWUXFWRUV� DW� 1$60�DFFUHGLWHG�
LQVWLWXWLRQV��3HGDJRJLFDO�FRQWHQW�NQRZOHGJH�RULHQWDWLRQ�DQG�WKH�FKRUDO�PHWKRGV�FODVV�
�2UGHU�1R������������$YDLODEOH�IURP�3UR4XHVW�'LVVHUWDWLRQV�	�7KHVHV�*OREDO��

&OHPHQW��0���	�9DQGHQEHUJKH��5����������7HDFKHUV¶�SURIHVVLRQDO�GHYHORSPHQW��$�VROLWDU\�
RU FROOHJLDO� �DG�YHQWXUH"� 7HDFKLQJ� DQG� 7HDFKHU (GXFDWLRQ�� ������� ��±�����
GRL��KWWSV���GRL�RUJ���������6��������;�����������

&ROOLQV��'��/����������7HDFKLQJ�FKRUDO�PXVLF��3HDUVRQ�&ROOHJH�'LYLVLRQ�
&RQZD\��&��0����������2QJRLQJ�SURIHVVLRQDO�GHYHORSPHQW��,Q�&��0��&RQZD\��(G����*UHDW

EHJLQQLQJV� IRU�PXVLF WHDFKHUV��0HQWRULQJ�DQG� VXSSRUWLQJ�QHZ� WHDFKHUV �SS�� ���±
����� 5HVWRQ��9$��0(1&�

&RQZD\�� &�� 0��� $OEHUW�� '��� +LEEDUG�� 6�� 	� +RXULJDQ�� 5�� �����D��� $UWV� HGXFDWLRQ� DQG
SURIHVVLRQDO� GHYHORSPHQW�� $UWV� (GXFDWLRQ� 3ROLF\� 5HYLHZ�� �������� �±���
GRL����������$(35�����������

&RQZD\��&��0���$OEHUW��'���+LEEDUG��6���	�+RXULJDQ��5�������E���9RLFHV�RI�PXVLF�WHDFKHUV
UHJDUGLQJ�SURIHVVLRQDO�GHYHORSPHQW��$UWV�(GXFDWLRQ�3ROLF\�5HYLHZ������������±����
GRL����������$(35��������������

&RQZD\��&����������([SHULHQFHG�PXVLF�WHDFKHUV¶�SHUFHSWLRQ�RI�SURIHVVLRQDO�GHYHORSPHQW�
WKURXJKRXW� WKHLU� FDUHHUV��%XOOHWLQ�RI� WKH &RXQFLO� IRU�5HVHDUFK� LQ�0XVLF�(GXFDWLRQ��
����������

'DNH��%����������$�TXDOLWDWLYH�DQDO\VLV�RI�UXUDO�PXVLF�HGXFDWRU�UROH�GHYHORSPHQW �5HVHDUFK�
SDSHU���1RUWKZHVW�0LVVRXUL�6WDWH�8QLYHUVLW\��0DU\YLOOH��02�

'HJURRW��0�+����������7KHRU\�DQG�PHWKRG��5HDFKLQJ�D�FRQVHQVXV��-RXUQDO�RI�WKH�$PHULFDQ�
6WDWLVWLFDO�$VVRFLDWLRQ���������������GRL�����������������

'HPRUHVW��6��0����������%XLOGLQJ�FKRUDO�H[FHOOHQFH��7HDFKLQJ�VLJKW�VLQJLQJ�LQ WKH�FKRUDO�
UHKHDUVDO� 2[IRUG�8QLYHUVLW\�3UHVV�

'H�:DDO��0���	�.KXPLVL��2����������6XSSRUWLQJ�FRPPXQLWLHV�RI�SUDFWLFH��D�UHIOHFWLRQ�RQ�
WKH� EHQHILWV� DQG� FKDOOHQJHV� IDFLQJ� FRPPXQLWLHV� RI� SUDFWLFH� IRU� UHVHDUFK� DQG�
HQJDJHPHQW�LQ�QXUVLQJ��*DWHZD\V��,QWHUQDWLRQDO�-RXUQDO�RI�&RPPXQLW\�5HVHDUFK�DQG�
(QJDJHPHQW���������������GRL��KWWS���G[�GRL�RUJ���������LMFUH�Y�L������

(Q]��%��-���:HEHU��.��5���&DPSRSLDQR��5��'����������7KH�GLVWLQJXLVKHG�WHDFKHU��,Q�6WHII\��
%��(���:ROIH��0��3���3DVFK��6��+���(Q]��%��-���(GV����/LIH F\FOH�RI�WKH�FDUHHU�WHDFKHU
�SS����������7KRXVDQG�2DNV��&$��&RUZLQ�3UHVV�

)DK\�� 3�� -�� �������� 2QOLQH� DQG� IDFH�WR�IDFH� JURXS� LQWHUDFWLRQ� SURFHVVHV� FRPSDUHG�
XVLQJ� %DOHV¶� ,QWHUDFWLRQ� 3URFHVV� $QDO\VLV� �,3$��� (XURSHDQ� -RXUQDO� RI�
2SHQ�� 'LVWDQFH�� DQG� (�OHDUQLQJ�� ��� 5HWULHYHG� IURP� KWWS���ZZZ�HXURGO�RUJ�
PDWHULDOV�FRQWULE������3DWULFNB-B)DK\�KWP

)UHHU��3��.����������*HWWLQJ�VWDUWHG�ZLWK�PLGGOH�VFKRRO�FKRUXV��5�	�/�(GXFDWLRQ�
+DPPHO��$����������3URIHVVLRQDO�GHYHORSPHQW�UHVHDUFK�LQ�JHQHUDO�HGXFDWLRQ��-RXUQDO�RI�

0XVLF�7HDFKHU�(GXFDWLRQ����������������GRL������������������������������
+DVWRQ�� :��� 	� 5XVVHOO�� -�� �������� 7XUQLQJ� LQWR� WHDFKHUV�� ,QIOXHQFHV� RI� DXWKHQWLF�

FRQWH[W� OHDUQLQJ� H[SHULHQFHV� RQ� RFFXSDWLRQDO� LGHQWLW\� GHYHORSPHQW� RI�
SUHVHUYLFH� WHDFKHUV�� -RXUQDO� RI� 5HVHDUFK� LQ� 0XVLF� (GXFDWLRQ�� ������� ���������
GRL��������������������������



�� 0LVVRXUL�-RXUQDO�RI�5HVHDUFK�LQ�0XVLF�(GXFDWLRQ

+RRNH\��0����������3URIHVVLRQDO�GHYHORSPHQW��,Q�5��&ROZHOO�	�&�3��5LFKDUGVRQ��(GV����
7KH QHZ�KDQGERRN�RI�PXVLF�WHDFKLQJ�DQG�OHDUQLQJ��SS�����±������1HZ�<RUN��2[IRUG
8QLYHUVLW\�3UHVV�

,VEHOO��'�� ��������0XVLFLDQV�DQG� WHDFKHU��7KH�VRFLDOL]DWLRQ�DQG�RFFXSDWLRQDO� LGHQWLW\�RI�
SUHVHUYLFH�PXVLF�WHDFKHUV��-RXUQDO�RI�5HVHDUFK�LQ�0XVLF�(GXFDWLRQ������������������
GRL��������������������������

,VUDHO�� 0��� .QRZOWRQ�� (��� *ULVZROG�� '��� 	� 5RZODQG�� $� �������� $SSOLFDWLRQV� RI�
YLGHRFRQIHUHQFLQJ� WHFKQRORJ\� LQ� VSHFLDO� HGXFDWLRQ� WHDFKHU� SUHSDUDWLRQ�� -RXUQDO� RI�
6SHFLDO�(GXFDWLRQ�7HFKQRORJ\����������������GRL����������������������������

.HQW��0���	�/HDYHU�� 7�� ��������$Q� HGXFDWLRQ� LQ� )DFHERRN��+LJKHU� HGXFDWLRQ DQG� WKH�
ZRUOG
V�ODUJHVW�VRFLDO�QHWZRUN��5RXWOHGJH��)ORUHQFH��.<�

.HQW��$��0���6LPSVRQ��-��/����������,QWHUDFWLYH�YLGHRFRQIHUHQFLQJ��&RQQHFWLQJ�WKHRU\�WR�
SUDFWLFH�IRU�SUHVHUYLFH�WHDFKHUV��-RXUQDO�RI�'LJLWDO�/HDUQLQJ�LQ�7HDFKHU�(GXFDWLRQ��
�������������

.LOOLDQ�� -�1��� /LX�� -�� 	� 5HLG�� -�� �$SULO�� ������� -RXUQDO� RI� 0XVLF� 7HDFKHU� (GXFDWLRQ�
$�FRQWHQW�DQDO\VLV�RI�DUWLFOHV������������-RXUQDO�RI�0XVLF�7HDFKHU�(GXFDWLRQ���������
�������GRL��������������������������

.RF��(��0�� �������� ,GLRJUDSKLF� UROHV�RI� FRRSHUDWLQJ� WHDFKHUV� DV�PHQWRUV� LQ�SUH�VHUYLFH�
GLVWDQFH� WHDFKHU� HGXFDWLRQ�� 7HDFKLQJ� DQG� 7HDFKHU� (GXFDWLRQ�� ���� ��������
GRL����������M�WDWH������������

.UXHJHU��3�� ��������5HIOHFWLRQV�RI�EHJLQQLQJ�PXVLF� WHDFKHUV��0XVLF�(GXFDWRUV�-RXUQDO��
��������������GRL�������������������

/RFN�� -�� �������� $� QHZ� LPDJH�� 2QOLQH� FRPPXQLWLHV� WR� IDFLOLWDWH� WHDFKHU� SURIHVVLRQDO�
GHYHORSPHQW��-RXUQDO�RI�7HFKQRORJ\�DQG�7HDFKHU�(GXFDWLRQ�����������������

/\VORII��5����������0XVLFDO�FRPPXQLW\�RQ�WKH�,QWHUQHW��$Q�RQ�OLQH�HWKQRJUDSK\��&XOWXUDO�
$QWKURSRORJ\� ����������������GRL����������FDQ��������������

0F$GDPV�� &�� $���	�1HOVRQ��0��$�� ��������$� EHJLQQHU¶V� JXLGH� WR� WKH� ,QWHUQHW��0XVLF�
(GXFDWRUV�-RXUQDO����������������GRL�����������������

0F&RWWHU�� 6�� �������� &ROODERUDWLYH� JURXSV� DV� SURIHVVLRQDO� GHYHORSPHQW�� 7HDFKLQJ� DQG�
7HDFKHU (GXFDWLRQ������������±�����GRL����������6��������;�����������

2UPDQ�� (�� .�� �������� (IIHFW� RI� YLUWXDO� UHDOLW\� JUDGHG� H[SRVXUH� RQ� KHDUW� UDWH� DQG� VHOI�
UHSRUWHG� DQ[LHW\� OHYHOV� RI� SHUIRUPLQJ� VD[RSKRQLVWV�� -RXUQDO� RI�5HVHDUFK� LQ�0XVLF�
(GXFDWLRQ���������������GRL�����������������

3DOPTXLVW��-��(���	�%DUQHV��*��9����������3DUWLFLSDWLRQ�LQ�WKH�VFKRRO�RUFKHVWUD�DQG�VWULQJ�
WHDFKHUV�)DFHERRN�Y��JURXS��$Q�RQOLQH�FRPPXQLW\�RI�SUDFWLFH��,QWHUQDWLRQDO�-RXUQDO�
RI�&RPPXQLW\�0XVLF�������������GRL����������LMFP�������B�

3DQH\�� $�� 6��� 	� .D\�� $�� &�� �������� 'HYHORSLQJ� VLQJLQJ� LQ� WKLUG�JUDGH� PXVLF
FODVVURRPV��7KH�HIIHFW�RI�D�FRQFXUUHQW�IHHGEDFN�FRPSXWHU�JDPH�RQ�SLWFK�PDWFKLQJ�
VNLOOV� 8SGDWH�� $SSOLFDWLRQV� RI� 5HVHDUFK� LQ� 0XVLF� (GXFDWLRQ�� ���� �������
GRL��������������������������

3KLOOLSV��.��+����������'LUHFWLQJ�WKH�FKRUDO�PXVLF�SURJUDP��2[IRUG�8QLYHUVLW\�3UHVV��86$�
5HHVH�� -�� $�� �������� 2QOLQH� VWDWXV�� 9LUWXDO� ILHOG� H[SHULHQFHV� DQG� PHQWRULQJ� GXULQJ� DQ

HOHPHQWDU\�JHQHUDO�PXVLF�PHWKRGV�FRXUVH��-RXUQDO�RI�0XVLF�7HDFKHU�(GXFDWLRQ������
�������GRL��������������������������

5HHVH�� -�� $�� �������� 9LUWXDO� PHQWRULQJ� RI� SUHVHUYLFH� WHDFKHUV�� 0HQWRUV¶� SHUFHSWLRQV��
-RXUQDO�RI�0XVLF�7HDFKHU�(GXFDWLRQ����������������GRL��������������������������

5HHVH��-��$����������$Q�H[SORUDWLRQ�RI�LQWHUDFWLRQV�EHWZHHQ�YLUWXDO�PHQWRUV�DQG�SUHVHUYLFH�
WHDFKHUV��&RQWULEXWLRQV�WR�0XVLF�(GXFDWLRQ��������������
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5LFNHOV��'���	�%UHZHU��:����������)DFHERRN�EDQG�GLUHFWRU¶V�JURXS��0HPEHU�XVDJH� DQG
SHUFHLYHG�VDWLVIDFWLRQ�IRU�PHHWLQJ�SURIHVVLRQDO�GHYHORSPHQW�QHHGV��-RXUQDO�RI�0XVLF�
7HDFKHU�(GXFDWLRQ�������� �������GRL��������������������������

6DLQW�2QJH��+���	�:DOODFH��'����������/HYHUDJLQJ�FRPPXQLWLHV�RI�SUDFWLFH�IRU�VWUDWHJLF�
DGYDQWDJH��%RVWRQ��%XWWHUZRUWK�+HLQHPDQQ�

6FKXOHU��6��&����������7KH�LPSDFW�RI�WKH�QDWLRQDO�VWDQGDUGV�RQ�WKH�SUHSDUDWLRQ��LQ�VHUYLFH
SURIHVVLRQDO�GHYHORSPHQW��DQG�DVVHVVPHQW�RI�PXVLF�WHDFKHUV��$UWV�(GXFDWLRQ�3ROLF\
5HYLHZ����������±����GRL�������������������������������

:DOGURQ��-����������<RX7XEH��IDQYLGV��IRUXPV��YORJV�DQG�EORJV��,QIRUPDO�PXVLF�OHDUQLQJ�
LQ� D� FRQYHUJHQW� RQ� DQG�RIIOLQH�PXVLF� FRPPXQLW\�� ,QWHUQDWLRQDO�-RXUQDO� RI�0XVLF�
(GXFDWLRQ��������������GRL��������������������������

:DOOV��.���	�6DPXHOV��6�� ������� &ROODERUDWLYH�GHVLJQ�SURFHVV� IRU� DXWKHQWLF�SUHVHUYLFH�
PXVLF� WHDFKHU� REVHUYDWLRQV�� -RXUQDO� RI� 0XVLF� 7HDFKHU� (GXFDWLRQ�� ������� �������
GRL��������������������������

:HQJHU��(����������&RPPXQLWLHV�RI�SUDFWLFH��/HDUQLQJ��PHDQLQJ��DQG�LGHQWLW\��1HZ�<RUN��
1<��&DPEULGJH�8QLYHUVLW\�3UHVV�

:HQJHU��(���0F�'HUPRWW��5���	�6\QGHU��:����������&XOWLYDWLQJ�FRPPXQLWLHV�RI�SUDFWLFH��
$�JXLGH�WR�PDQDJLQJ�NQRZOHGJH��%RVWRQ��+DUYDUG�%XVLQHVV�6FKRRO�

:KLWDNHU�� -�� $��� 2UPDQ�� (�� .��� 	� <DUEURXJK�� &�� �������� &KDUDFWHULVWLFV� RI� ³PXVLF�
HGXFDWLRQ´�YLGHRV�SRVWHG�RQ�<RXWXEH��8SGDWH��$SSOLFDWLRQV�RI�5HVHDUFK� LQ�0XVLF�
(GXFDWLRQ�������������GRL��������������������������



0LVVRXUL�-RXUQDO�RI�5HVHDUFK�LQ�0XVLF�(GXFDWLRQ��1R�����������������
������ 0LVVRXUL�0XVLF�(GXFDWRUV¶ $VVRFLDWLRQ

(IIHFWV�RI�'LIIHULQJ�&RQWHQW�.QRZOHGJH�7\SHV�RQ�
3HUFHSWLRQV�RI�1RYLFHV¶�5HKHDUVDO�(IIHFWLYHQHVV��
$Q�([SORUDWRU\�6WXG\

$DURQ�7��:DFNHU
8QLYHUVLW\�RI�7XOVD

7KH� SXUSRVH� RI� WKLV� VWXG\� ZDV� WR� FRPSDUH� WKH� HIIHFWV� RI� GLUHFW� LQVWUXFWLRQ LQ�
FRQWHQW�NQRZOHGJH��L�H���&.��RU�PXVLF�VFRUH�NQRZOHGJH��DQG�SHGDJRJLFDO�FRQWHQW�
NQRZOHGJH��L�H���3&.��RU�OHVVRQ�SODQQLQJ��RQ�QRYLFHV¶�UHKHDUVDO�HIIHFWLYHQHVV�DQG�
NQRZOHGJH� RI� WKH� VFRUH�� 7ZHQW\� XQGHUJUDGXDWH� PXVLF� PDMRUV� OHG� D� ��PLQXWH�
UHKHDUVDO� RQ� WKHLU DVVLJQHG� H[FHUSW�� 2QH� ZHHN� SULRU� WR� WKHLU� UHKHDUVDO��
SDUWLFLSDQWV�ZHUH�OHG�E\�WKH�DXWKRU�LQ�RQH�RI�WZR�SUHSDUDWLRQ�DFWLYLWLHV��7KRVH�LQ�
WKH�&.�JURXS��Q� �����SUHSDUHG�E\�WKRURXJKO\�VWXG\LQJ�WKH�VFRUH��ZKHUHDV�3&.�
JURXS� �Q�  � ���� SDUWLFLSDQWV� IRFXVHG� WKHLU� SUHSDUDWLRQV� RQ� ZULWWHQ� UHKHDUVDO�
VWUDWHJLHV��1R�VLJQLILFDQW�GLIIHUHQFHV�ZHUH� IRXQG�EHWZHHQ�FRQGLWLRQV� IRU�DQ\�RI�
VHYHUDO� GHSHQGHQW� PHDVXUHV�� LQFOXGLQJ� SDUWLFLSDQWV¶� VHOI�HYDOXDWLRQ� RI� WKHLU�
UHKHDUVDO�� HQVHPEOH� PHPEHUV¶� HYDOXDWLRQV� RI� WKH� FRQGXFWRUV�� DQG� H[SHUWV¶�
HYDOXDWLRQV� RI� WKH� FRQGXFWRUV¶� UHKHDUVDO� HIIHFWLYHQHVV� DQG� RI� FRQGXFWRU� VFRUH�
NQRZOHGJH��&RQGXFWRUV¶�ZULWWHQ� UHVSRQVHV� VXJJHVWHG� WKDW�QHUYHV�DIIHFWHG� WKHLU�
QRQYHUEDO�DQG�YHUEDO�FRQGXFWLQJ�EHKDYLRUV��+RZHYHU��SDUWLFLSDQWV�LQGLFDWHG WKH\�
IHOW�SUHSDUHG�WR�UHKHDUVH��UHJDUGOHVV�RI�WKHLU�SUHSDUDWLRQ�PHWKRG�
BBBBBBBBBB

,QWURGXFWLRQ

7KH�FRQFHSW�RI�WHDFKHU�NQRZOHGJH�W\SHV�ZDV�LQWURGXFHG�E\�6KXOPDQ��������
DV�DQ�DQVZHU�WR�WKH�SHUFHLYHG�ODFN�RI�IRFXV�RQ�VXEMHFW�PDWWHU��RU�ZKDW�KH�DQG�KLV�
FROOHDJXHV�FDOOHG�D� µPLVVLQJ�SDUDGLJP¶��S���� LQ� WHDFKLQJ�DQG� WHDFKHU�HGXFDWLRQ�
UHVHDUFK��+H� ODEHOHG� WKH� XQLTXH�SDUDGLJP� LQ�ZKLFK� WHDFKHUV�ZRUN�ZLWKLQ� WKHLU�
FRQWHQW�DUHD�DV�SHGDJRJLFDO�FRQWHQW�NQRZOHGJH��3&.���6LQFH�WKH�LQWURGXFWLRQ�RI�
6KXOPDQ¶V� WHDFKLQJ� IUDPHZRUN�� VFKRODUV� LQ� GLIIHUHQW� HGXFDWLRQDO� ILHOGV� KDYH�
IXUWKHUHG�6KXOPDQ¶V�LQLWLDO�FRQFHSWLRQ�DQG�FODLP�WKDW�3&.�LQFOXGHV�NQRZOHGJH�
DERXW�ZKDW�WHDFKHUV�QHHG�WR�NQRZ�DQG�KRZ�WKDW�DSSOLHV�WR�WKH�SUDFWLFH�RI�WHDFKLQJ�
�%DOO��������%DOO��+LOO��	�%DVV��������%DOO��7KDPHV��	�3KHOSV��������/HH��%URZQ��
/XIW�� 	� 5RHKULJ�� ������ 6LOYHUPDQ� 	� 7KRPSVRQ�� ������� 0XVLF� HGXFDWLRQ�
UHVHDUFKHUV�KDYH�XVHG�3&.�DV�DQ�HIIHFWLYH�WRRO�WR�LQYHVWLJDWH�HIIHFWLYH�WHDFKLQJ�
DQG� OHDUQLQJ� �%DXHU�� ������ &KDQGOHU�� ������ 'XOLQJ�� ������ )RUUHVWHU�� ������
*RKONH�� ������ +DVWRQ� 	� /HRQ�*XHUUHUR�� ������ 0LOOLFDQ�� ������ 5DLEHU� 	�
7HDFKRXW�� ������ 9HQHVLOH�� ������� (YHQ� WKRXJK� VWXGLHV� LQ� 3&.� LQ� PXVLF� DUH�
EHFRPLQJ� PRUH� ZLGHVSUHDG�� OLWWOH� UHVHDUFK� KDV� LQYHVWLJDWHG� 3&.� LQ� UHKHDUVDO�
SUHSDUDWLRQ����
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&RQWHQW�.QRZOHGJH

2QFH�6KXOPDQ¶V�FRQFHSW�RI� WHDFKHU�NQRZOHGJH�EHFDPH�D�SRSXODU� WRSLF�RI�
LQYHVWLJDWLRQ�LQ�HGXFDWLRQ��PDQ\�VFKRODUV�IRFXVHG�VSHFLILFDOO\�RQ�WKH�LPSRUWDQFH�
RI� FRQWHQW� NQRZOHGJH� �&.��� &.� FDQ� EH� GHILQHG� DV� LWHPV� UHODWHG� WR� IDFWXDO�
NQRZOHGJH�RI�D�VSHFLILF�GLVFLSOLQH��LQFOXGLQJ�SHUIRUPDQFH�DQG�GHFLVLRQ�PDNLQJ�
FRPSRQHQWV� RI� PXVLFLDQVKLS� �0LOOLFDQ�� ������ 6KXOPDQ�� ������� 3RVVHVVLRQ� RI�
VWURQJ�&.�LV�FRQVLGHUHG�DQ�LPSRUWDQW�FULWHULRQ�RI WHDFKHU�HIIHFWLYHQHVV��.DSODQ�
	�2ZLQJV��������2NSDOD�	�(OOLV���������

5HVHDUFK� ILQGLQJV� KDYH� LQGLFDWHG� WKDW� WHDFKHUV� QHHG� WR� XQGHUVWDQG� WKHLU�
FRQWHQW� GHHSO\� WR� EH� VXFFHVVIXO� �%DOO�� +LOO�� 	� %DVV�� ������ .HQQHG\�� �������
:LWKRXW� DSSURSULDWH�&.�� WHDFKHUV�PD\� VWUXJJOH� WR� KHOS� VWXGHQWV� OHDUQ� �%DOO�	�
0F'LDUPLG��������6QRZ���������+LOO��%DOO��	�6FKLOOLQJ��������FDWHJRUL]HG�&.�
LQWR� WKUHH�JURXSV��FRPPRQ�&.��VSHFLDOL]HG�&.��DQG�PDWKHPDWLFDO�NQRZOHGJH��
&RPPRQ�&.�ZDV�GHVFULEHG�DV� WKH�EDVLF�VNLOOV�NQRZQ�E\�PRVW�DGXOWV��ZKHUHDV�
VSHFLDOL]HG�&.�ZDV�GHVFULEHG�DV�NQRZOHGJH�RI�WKH�FRQWHQW�VSHFLILFDOO\�QHHGHG�IRU�
HGXFDWRUV� WR� WHDFK� �%DOO�� 7KDPHV�� 	� 3KHOSV�� ������� ,Q� RWKHU� ZRUGV�� WHDFKHUV�
VKRXOG�QRW�RQO\�NQRZ�LI�WKH�VWXGHQW�LV�FRUUHFW�RU�LQFRUUHFW��WKH\�VKRXOG�NQRZ�KRZ�
DQG�ZK\�D VWXGHQW�PDNHV DQ�HUURU��7KLV��RI�FRXUVH��UHTXLUHV�LQ�GHSWK�NQRZOHGJH�
RI�FRQWHQW��

$OWKRXJK�&.�LV�LPSRUWDQW�WR�WHDFKLQJ��NQRZOHGJH�DORQH�GRHV�QRW�QHFHVVDULO\�
LQGLFDWH�WKDW�D�WHDFKHU�ZLOO�EH�VXFFHVVIXO�LQ�FRQYH\LQJ�WKHLU�NQRZOHGJH�WR�VWXGHQWV�
�/RXJKUDQ��%HUU\��	�0XOKDOO�� �������3KHOSV� DQG�6FKLOOLQJ� �������GHYHORSHG� D�
PHDVXUHPHQW�WRRO�WR�WHVW�&.�LQ�UHDGLQJ��7KHLU�ILQGLQJV�VXJJHVWHG�WKDW�SKRQHPHV��
WKDW�LV��WKH�GLVWLQFW�VRXQG�WKDW�GLVWLQJXLVK�RQH�ZRUG�IURP�DQRWKHU��DUH�QRW�HQRXJK�
WR�JXDUDQWHH�VXFFHVV� LQ� OHDUQLQJ�KRZ�WR�UHDG�RU�VSHOO DQG�SRVLWHG� WKDW� WHDFKLQJ�
UHDGLQJ�LQFOXGHV�PXOWLSOH�GLPHQVLRQV��5HVHDUFKHUV�KDYH�DOVR�VXJJHVWHG�WKDW�WKHUH�
DUH�PDQ\�NLQGV�RI�NQRZOHGJH�WKDW�JR�LQWR�XQGHUVWDQGLQJ�VSHFLILF�FRQWHQW��DQG�WKLV�
FDQ�OHDG�WR�GLIILFXOWLHV�LQ�XQGHUVWDQGLQJ�KRZ�WR�WHDFK�WKH�VXEMHFW��%DOO��/XELHQVNL��
	�0HZERUQ��������%HJOH��������3KHOSV�	�6FKLOOLQJ���������6LPLODUO\��ZKLOH�D�
JRRG�PXVLF�SHUIRUPHU�PLJKW�DOVR�EH�DEOH�WR�KHOS�WKHLU�VWXGHQWV�SHUIRUP�DW�D�KLJK�
OHYHO�� WKLV�PD\�QRW�EH� WKH�FDVH�GXH� WR� DQ LQDELOLW\� WR� WHDFK�SHUIRUPLQJ� WR� WKHLU�
VWXGHQWV��

5HVHDUFKHUV�KDYH�VRXJKW�WR�XQGHUVWDQG�GLIIHUHQW�FRPSRQHQWV�RI�&.�LQ�PXVLF�
HGXFDWLRQ��,QYHVWLJDWLRQV�UHJDUGLQJ�VFRUH�VWXG\�KDYH�KHOSHG�XQFRYHU�KRZ�H[SHUWV�
DQG�QRYLFHV�LQWHUQDOL]H�PXVLF��/DQH��������6LOYH\��6SULQJHU��	�(XEDQNV��������
6LOYH\�� 0RQWHPD\RU�� 	� %DXPJDUWQHU�� ������ DQG� KRZ� &.� DIIHFWV� QRYLFHV¶�
UHKHDUVDOV� SUHSDUDWLRQ� VNLOOV� �6LOYH\� 	�0RQWHPD\RU�� ������� 2YHUZKHOPLQJO\��
WKHVH� ILQGLQJV� KDYH� LQGLFDWHG� WKDW�� DOWKRXJK� VFRUH� VWXG\� PD\� ORRN� GLIIHUHQW�
DPRQJVW�FRQGXFWRUV��VFRUH�VWXG\�LV�YLWDO�ZKHQ�SUHSDULQJ�WR�OHDG�D�UHKHDUVDO�

&.�QHFHVVDU\� IRU� OHDGLQJ�DQ�HQVHPEOH�FRXOG�EH�GHVFULEHG�DV� WKH� WHFKQLFDO�
NQRZOHGJH� UHTXLUHG� IRU� FRQGXFWLQJ� RU� VWXG\LQJ D� PXVLFDO� VFRUH�� 7KHVH� FRXOG�
LQFOXGH� NLQHVWKHWLF� VNLOOV� �H�J��� EHDW� SDWWHUQ�� JHVWXUDO� WHFKQLTXH��� FRQFHSWXDO�
NQRZOHGJH�RI�WKH�PXVLFDO�VFRUH��H�J��� LGHQWLILFDWLRQ�RI�PHORG\��FRXQWHUPHORG\��
DFFRPSDQLPHQW��DQG�EDVV�OLQH���NQRZOHGJH�RI�LQVWUXPHQWV��0LOOLFDQ������E���DQG�
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HUURU� GHWHFWLRQ� DQG� FRUUHFWLRQ� �)RUUHVWHU�� ������ *UHHQ� 	� *LEVRQ�� ������
+XQVEHUJHU�	�(UQVW��������/DEXWD���������1HYHUWKHOHVV��VWURQJ�&.�PD\�QRW�EH�
HQRXJK�IRU�PXVLF�WHDFKHUV�WR�EH�VXFFHVVIXO�DQG�VKRXOG�EH�FRPELQHG�ZLWK�H[SHUWLVH�
LQ�GHYHORSLQJ� WHDFKLQJ�SURFHGXUHV�DQG�VWUDWHJLHV� IRU� WKH�FODVVURRP��FRPPRQO\�
NQRZQ�DV�3&.�

3HGDJRJLFDO�&RQWHQW�.QRZOHGJH

3&.�LV�URRWHG�LQ�WKH�LGHD�WKDW�WHDFKLQJ�UHTXLUHV�PRUH�WKDQ�GHOLYHULQJ�&.�WR�
VWXGHQWV�� 6KXOPDQ� ������� GHILQHG� 3&.� DV� ³«� WKH� FDWHJRU\� PRVW� OLNHO\� WR�
GLVWLQJXLVK�WKH�XQGHUVWDQGLQJ�RI�WKH�FRQWHQW�VSHFLDOLVW�IURP�WKDW�RI�WKH�SHGDJRJXH´�
�S������%DOODQW\QH�DQG�3DFNHU��������GHILQHG�PXVLF�3&.�DV�³NQRZOHGJH�RI�PXVLF�
WHDFKLQJ� WHFKQLTXHV�� HQJDJLQJ� VWXGHQWV� ZLWK� PXVLF� LQ� D� PHDQLQJIXO� ZD\��
LPSOHPHQWLQJ�WKH�PXVLF�FXUULFXOXP�HIIHFWLYHO\��DVVHVVLQJ�VWXGHQWV¶�DELOLWLHV�LQ�WKH�
YDULRXV�DVSHFWV�RI�PXVLF DQG�H[SODLQLQJ�DQG�GHPRQVWUDWLQJ�PXVLFDO�FRQFHSWV´��S��
������3&.� LV� WKH� LGHD� RI� KRZ WR� WHDFK��ZKHUHDV�&.� LV� WKH�ZKDW WR� WHDFK�� )RU�
H[DPSOH��LI�\RX�NQRZ�D�WUXPSHW�SOD\HU�LV�SOD\LQJ�DQ�$�IODW�LQVWHDG�RI�D�ZULWWHQ�$�
QDWXUDO�� WKDW� LV�&.��+RZHYHU�� LI� WKH� WHDFKHU�XQGHUVWDQGV� WKDW�VWXGHQWV�DUH�PRUH�
OLNHO\�WR�SOD\�WKH�VHYHQWK�VFDOH�GHJUHH�LQFRUUHFWO\�LQ�D�%�IODW�PDMRU�VFDOH��DQG�WKDW�
LQIRUPDWLRQ� KHOSV� WKH� VWXGHQW� XQGHUVWDQG� KRZ� D� PDMRU� VFDOH� ZRUNV� LV� FDQ� EH�
FRQVLGHUHG�3&.��

5HVHDUFKHUV� KDYH� UHFHQWO\� H[SDQGHG� FRPSRQHQWV� RI� 6KXOPDQ¶V� LQLWLDO�
FRQFHSWXDOL]DWLRQ�RI�&.�DQG�3&.�E\�GLVFLSOLQH��6RPH�UHVHDUFKHUV�KDYH�H[DPLQHG�
3&.�PRUH� VSHFLILFDOO\� LQ� VFLHQFH� �.LQG��������0DJQXVVRQ��.UDMFLN��	�%RUNR��
������/RXJKUDQ��%HUU\��	�0XOKDOO���������PDWK��%DOO��������%RUNR�	�/LYLQJVWRQ��
������'HSDHSH��9HUVFKDIIHO��	�.HOFKWHUPDQV���������DQG�PXVLF��+DVWRQ�	�/HRQ�
*XHUUHUR�� ������ 0LOOLFDQ�� ������ ����D�� ����E��� 7KURXJK� WKHVH� LQYHVWLJDWLRQV�
WKUHH� JHQHUDO� DUHDV� RI� WHDFKHU� NQRZOHGJH� KDYH� EHHQ� LGHQWLILHG�� ZKLFK� LQFOXGH�
SHGDJRJLFDO� NQRZOHGJH�� FRQWHQW� NQRZOHGJH�� DQG� NQRZOHGJH� RI� FRQWH[W�
�*URVVPDQ���������7KHVH�WKUHH�DUHDV�DUH�FRPELQHG�LQWR�3&. DQG�DUH�PHQWLRQHG�
DV�KDYLQJ�D� VWURQJ� LQIOXHQFH�RQ� WHDFKHUV¶� NQRZOHGJH�EDVHV� LQ�YDULRXV� UHVHDUFK�
VWXGLHV� �%HLMDDUG�� 9HUORRS�� 	� 9HUPXQW�� ������ .HQQHG\�� ������ /HH�� �������
7KH�DIRUHPHQWLRQHG�IDFWRUV�KDYH�KHOSHG�UHVHDUFKHUV�EHWWHU�H[SODLQ�WKH�IXQFWLRQ�RI�
3&.�LQ�WKH�FODVVURRP��LQFOXGLQJ�ZK\�WHDFKHUV�PDNH�GHFLVLRQV�LQ�VHTXHQFLQJ�RI�
OHVVRQV��DGGUHVVLQJ GLIILFXOWLHV�LQ�WKH�FRQWHQW�WR�VWXGHQWV��DQG�GHVFULELQJ KRZ�WKH\�
WHDFK�WKHLU�FRXUVHV��

6LQFH�WKH�LQLWLDO�LQYHVWLJDWLRQ�RI�3&.�LQ�WKH�ODWH�����V��UHVHDUFKHUV�HVSHFLDOO\�
LQ� VFLHQFH� DQG� PDWKHPDWLFV� HGXFDWLRQ�KDYH� H[SORUHG� VSHFLILF� FRPSRQHQWV� RI�
3&.��5HVHDUFK�ILQGLQJV�KDYH�LQGLFDWHG�WKDW�HIIHFWLYH�WHDFKHUV�KDYH�NQRZOHGJH�RI�
VWXGHQW� LQWHUHVWV� �+LOO�� 6FKLOOLQJ�� 	� %DOO�� ������ %DOO�� 7KDPHV��
	� 3KHOSV�� ������� FRPPRQ� GLIILFXOWLHV� LQ� WKH� FRQWHQW� �7DPLU�� ������ .RHKOHU�
	� 0LVKUD�� ������� VSHFLILF� VWUDWHJLHV� WR� WHDFK� FRQFHSWV� ZLWKLQ� D� GLVFLSOLQH�
�0DJQXVVRQ��.UDMFLN��	�%RUNR�� ������5RZDQ�� 6FKLOOLQJ�� %DOO��0LOOHU��$WNLQV�
%XUQHWW�� 	� &DPEXUQ�� ������� DSSURSULDWH� VHTXHQFLQJ� RI� LQVWUXFWLRQ� �+LOO�� %DOO��
	� 6FKLOOLQJ�� ������� W\SLFDO� VWXGHQW� HUURU� DQG� PLVXQGHUVWDQGLQJV� RI� FRQWHQW�
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�+LOO�� %DOO�� 	� 6FKLOOLQJ�� ������� DQG� KRZ� WHDFKHUV� LQWHUSUHW� VWXGHQW� ZRUN� DQG�
SHUIRUPDQFHV��%DOO��%DVV��+LOO��	�6FKLOOLQJ��������+LOO��%DOO��	�6FKLOOLQJ���������
7KHVH�FRQFHSWV�KDYH�KHOSHG�FODULI\ WKH�LPSRUWDQFH�RI�3&.�LQ�WHDFKHU�HGXFDWLRQ
DQG�HOXGLFDWH ZKDW�SUHVHUYLFH�WHDFKHUV�QHHG�WR�XQGHUVWDQG�DERXW�SHGDJRJ\��

0XVLF�HGXFDWLRQ�UHVHDUFKHUV�KDYH�LQYHVWLJDWHG�WKH�LPSRUWDQFH�RI�3&.�DQG�LWV�
LPSDFW�RQ�WHDFKHU�GHOLYHU\��0LOOLFDQ��������5DLEHU�	�7HDFKRXW���������0LOOLFDQ�
�������DSSOLHG�6KXOPDQ¶V�3&.�IUDPHZRUN�WR�H[SORUH�EHJLQQLQJ�EDQG�GLUHFWRUV¶�
WKRXJKW�SURFHVVHV��)RXU�H[SHULHQFHG�EDQG�GLUHFWRUV�LGHQWLILHG�HOHPHQWV�RI�3&.�
ZKLOH� YLHZLQJ� YLGHRWDSHG�SHUIRUPDQFHV�RI� EHJLQQLQJ�EDQG� VWXGHQWV��7KH�PRVW�
FRPPRQO\� REVHUYHG� HOHPHQWV� E\� WKHVH� EDQG� GLUHFWRUV� ZHUH� �D�� PHQWDO�
LPDJH�PRGHOLQJ���E��XQGHUVWDQGLQJ�WKH�RXWFRPHV�RI�WKH�PDQLSXODWLRQ�RI�YDULDEOHV�
WR�SRVLWLYHO\�HIIHFW�VWXGHQW�SHUIRUPDQFH�� �F��JDWKHULQJ DQG� LQWHUSUHWLQJ VSHFLILF�
GDWD� WR� LQWHUSUHW� VWXGHQW� ZRUN�� GHYHORSLQJ VSHFLILF� UXOHV�� SURFHGXUHV�� DQG�
JXLGHOLQHV� WR� KHOS� VWXGHQWV� PDVWHU� SULQFLSOHV� RI� SHUIRUPDQFH�� DQG� �G�� PDNLQJ
VSHFLILF� UXOHV�� SURFHGXUHV�� DQG� JXLGHOLQHV�� )RUUHVWHU� ������� LQWHUYLHZHG� IRXU�
H[SHULHQFHG� EDQG� GLUHFWRUV� DQG� VXJJHVWHG� WKDW� LQVWUXPHQWDO� PXVLF� WHDFKLQJ�
GHPDQGV�D�VSHFLDOL]HG�IRUP�RI�NQRZOHGJH�WKDW�LQWHJUDWHV�WHDFKLQJ�DQG�FRQGXFWLQJ��
UDWKHU�WKDQ�WKH�WHDFKLQJ�RI�WKHVH�WZR�FRQFHSWV�LQGHSHQGHQWO\��6LPLODU�WR�0LOOLFDQ�
�������� WKLV�NQRZOHGJH�LV�XVHG�IRU�LQ�WKH�PRPHQW�GHFLVLRQ�PDNLQJ��MXGJPHQWV��
GHFLVLRQV��DQG�FRPPXQLFDWLRQ�ZLWK�VWXGHQWV�DQG�WKH�HQVHPEOH�DV�D�ZKROH�

$OWKRXJK�UHKHDUVDO�SUHSDUDWLRQ�KDV�EHHQ�LQYHVWLJDWHG�H[WHQVLYHO\��&RQZD\��
������/DQH��������/DQH�	�7DOEHUW��������0LOOLFDQ��������0RQWHPD\RU��6LOYH\��
$GDPV��	 :LWW��������6LOYH\�	�0RQWHPD\RU��������� WKHUH�DUH�RIWHQ� WRR�PDQ\�
YDULDEOHV�WR�VWXG\�DW�RQH�WLPH��WKHUHIRUH��UHVHDUFKHUV�KDYH�LQYHVWLJDWHG�LQGLYLGXDO�
WHFKQLTXHV� VXFK� DV� KRZ� OHVVRQ�SODQQLQJ� �%ULWWLQ�� ������/DQH�	�7DOEHUW�� ������
6FKPLGW�� �������PXVLF� VFRUH� VWXG\� �/DQH�� ������6LOYH\�	�0RQWHPD\RU�� ������
6LOYH\��0RQWHPD\RU��	�%DXPJDUWQHU���������FRQGXFWLQJ�VNLOOV��)RUUHVWHU��������
0DQIUHGR��������6LOYH\���������DQG�SHGDJRJLFDO�FRQWHQW�NQRZOHGJH��%DOODQW\QH�
	� 3DFNHU�� ������ +DVWRQ� 	� /HRQ�*XHUUHUR�� ������ 0LOOLFDQ�� ������ ����D��
LQIOXHQFH�SUHVHUYLFH�PXVLF�WHDFKHUV¶�SUHSDUDWLRQ��

5HVHDUFK� ILQGLQJV� LQYROYLQJ� SUHVHUYLFH� PXVLF� WHDFKHUV¶� FRQGXFWLQJ�� VFRUH�
NQRZOHGJH��OHVVRQ�SODQQLQJ��DQG�SUHVHUYLFH�UHKHDUVDO�HIIHFWLYHQHVV�KDYH�LQGLFDWHG�
WKDW� PXVLFDO� &.� LV� LPSRUWDQW� IRU� SUHVHUYLFH� WHDFKHUV¶� UHKHDUVDO� SUHSDUDWLRQ�
�%ULWWLQ��������/DQH��������0RQWHPD\RU�	�0RVV��������6FKPLGW��������6LOYH\�
	�0RQWHPD\RU�� ������6LOYH\��0RQWHPD\RU��	�%DXPJDUWQHU�� �������+RZHYHU��
IHZ�VWXGLHV�LQYROYLQJ�KRZ�3&.�HIIHFWV�SUHVHUYLFH�WHDFKHUV¶�UHKHDUVDO�SUHSDUDWLRQ�
H[LVW� LQ� WKH� PXVLF� HGXFDWLRQ� OLWHUDWXUH� SHUKDSV� EHFDXVH� VFKRODUV� KDYH� RQO\�
UHFHQWO\� LQYHVWLJDWHG� ZKDW� GHILQHV� &.� LQ� PXVLF� HGXFDWLRQ� �(PHULFK�� ������
0LOOLFDQ������������E���$OWKRXJK�UHVHDUFKHUV�KDYH�H[SORUHG�WHDFKHU�NQRZOHGJH�
RI�H[SHULHQFHG�EDQG GLUHFWRUV��(PHULFK��������)RUUHVWHU��������0LOOLFDQ��������
����E���IHZ�LQYHVWLJDWRUV�KDYH�H[SORUHG�QRYLFH�WHDFKHUV¶�XQGHUVWDQGLQJ�DQG�XVH�
RI�&.�DQG�3&.�GXULQJ�UHKHDUVDO�SUHSDUDWLRQ��

7KHUHIRUH�� WKH�SXUSRVH�RI� WKLV�VWXG\�ZDV� WR�FRPSDUH� WKH�HIIHFWV�RI�H[SOLFLW�
LQVWUXFWLRQ� LQ� &.� �PXVLF� VFRUH� NQRZOHGJH�� DQG� 3&.� �OHVVRQ� SODQQLQJ�� RQ�
QRYLFHV¶�UHKHDUVDO�HIIHFWLYHQHVV�DQG�NQRZOHGJH�RI�WKH�VFRUH��,�H[SORUHG�ZKHWKHU�
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QRYLFHV¶�UHKHDUVDOV�ZRXOG�EH�MXGJHG�GLIIHUHQWO\�EDVHG�XSRQ�WZR�GLIIHUHQW�PHWKRGV�
RI�SUHSDUDWLRQ��+RZ�ZRXOG�QRYLFHV�ZKR�IRFXVHG� WKHLU� UHKHDUVDO�SUHSDUDWLRQ� RQ
W\SLFDO�VFRUH�VWXG\�PHWKRGRORJLHV��&.��GLIIHU�IURP�WKRVH�ZKRVH�SUHSDUDWLRQ�DOVR�
LQFOXGHG�VSHFLILF�UHKHDUVDO�VWUDWHJLHV��3&.�"

0HWKRG

3DUWLFLSDQWV

&RQGXFWRUV� 7ZHQW\� LQVWUXPHQWDO� PXVLF� PDMRUV� ���� IUHVKPHQ� DQG� ���
VRSKRPRUHV��DW�D�ODUJH�0LGZHVWHUQ�XQLYHUVLW\�VHUYHG�DV�SULPDU\�SDUWLFLSDQWV�IRU�
WKLV� VWXG\�� ,�VROLFLWHG�YROXQWHHUV� WKURXJK�DQQRXQFHPHQWV� LQ�EDQG�DQG�RUFKHVWUD�
UHKHDUVDOV�� YLVLWV� WR� XQGHUJUDGXDWH� PXVLF� FRXUVHV�� DQG� H�PDLO� FRUUHVSRQGHQFH��
,� VRXJKW� YROXQWHHUV� ZKR� KDG� QRW� WDNHQ� VFRUH� VWXG\� RU� FRQGXFWLQJ�� UHKHDUVDO�
WHFKQLTXH��RU�DGYDQFHG�PXVLF�HGXFDWLRQ�FRXUVHV��7R�HQVXUH�WKDW�SDUWLFLSDQWV�IHOW�
FDSDEOH�OHDGLQJ�DQ�HQVHPEOH��YROXQWHHUV�ZHUH�DVNHG�WR�UHSRUW�FRQILGHQFH�LQ�WKHLU�
DELOLW\� WR� SHUIRUP� EDVLF� FRQGXFWLQJ� SDWWHUQV� DV� SUHUHTXLVLWH� IRU� SDUWLFLSDWLRQ��
,�FRQILUPHG�WKLV�ZLWK�HDFK�SDUWLFLSDQW�DV�SDUW�RI�WKH�,5%�UHFUXLWPHQW�SURFHGXUHV��

3HUIRUPHUV� $GGLWLRQDO� SDUWLFLSDQWV� LQFOXGHG� PXVLFLDQV� �1  � ���� ZKR�
SHUIRUPHG�LQ�D�EDQG�WKDW�WKH�VWXG\�SDUWLFLSDQWV�FRQGXFWHG��,�JDWKHUHG�YROXQWHHUV�
E\�YLVLWLQJ�HQVHPEOH�UHKHDUVDOV�DQG�WKURXJK�LQGLYLGXDO�LQYLWDWLRQV��7KH�EDQG�ZDV�
FRPSRVHG�RI�XQGHUJUDGXDWH��Q  �����DQG�JUDGXDWH��Q  ����PXVLF�PDMRUV��DV�ZHOO�
DV�QRQ�PXVLF�PDMRUV��Q  ������DOO�ZKR�SOD\HG�HLWKHU�WKHLU�SULPDU\�RU�VHFRQGDU\�
LQVWUXPHQW��7KH�LQVWUXPHQWDWLRQ�RI�WKH�HQVHPEOH�ZDV�FRPSOHWH��ZLWK�PRVWO\�RQH�
SHUIRUPHU�SHU�SDUW���7KH�FRQGXFWLQJ�SDUWLFLSDQWV�GLG�QRW�SOD\�LQ�WKH�HQVHPEOH���

([SHUW� (YDOXDWRUV�� *UDGXDWH� VWXGHQWV� HQUROOHG� LQ� D� ODUJH� 0LGZHVWHUQ�
XQLYHUVLW\� �1  � ��� DOVR� SDUWLFLSDWHG� LQ� WKLV� VWXG\� DQG� VHUYHG� DV� UHKHDUVDO�
HYDOXDWRUV��7KHLU�DYHUDJH�\HDUV�RI� WHDFKLQJ�H[SHULHQFH�ZDV��������6'  ��������
(DFK�HYDOXDWRU�ZDV�DVNHG�WR�UHSRUW�KLV�RU�KHU�GHJUHH�FODVVLILFDWLRQ��PDVWHU��Q� ����
GRFWRUDWH��Q  ����DQG�HPSKDVLV�DUHD��FRQGXFWLQJ��Q  ����PXVLF�HGXFDWLRQ��Q  �����

5HKHDUVDO�3UHSDUDWLRQ

3DUWLFLSDQWV� �1  �����ZHUH�UDQGRPO\�GLYLGHG� LQWR� WZR�JURXSV�RI� WHQ��(DFK�
JURXS�UHFHLYHG�D�VHSDUDWH���KRXU�UHKHDUVDO�SUHSDUDWLRQ� LQVWUXFWLRQDO�SHULRG�RQH�
ZHHN�SULRU�WR�WKHLU�UHKHDUVDO��)RU�ERWK�JURXSV��WKH�ILUVW�KDOI�KRXU�RI�HDFK�OHVVRQ�
ZDV�GHGLFDWHG�WR�OHDUQLQJ�DERXW�EDVLF�FRQGXFWLQJ�WHFKQLTXHV��ZKLOH�WKH�QH[W�KDOI�
KRXU�ZDV�GHGLFDWHG�WR�EDVLF�VFRUH�VWXG\��DV�QRQH RI�WKH�FRQGXFWLQJ�SDUWLFLSDQWV�LQ�
WKLV�VWXG\�KDG�SUHYLRXV�FRQGXFWLQJ�RU�VFRUH�VWXG\�H[SHULHQFH��7KH�ILQDO�KRXU�ZDV�
GHGLFDWHG�WR�WKH�H[SHULPHQWDO�WUHDWPHQW��HLWKHU�LQWHQVLYH�VFRUH�VWXG\�SUDFWLFH��&.��
RU�UHKHDUVDO�WHFKQLTXHV��3&.���7KH�ILUVW�KRXU�RI�DFWLYLWLHV�ZDV�RUJDQL]HG�LQ�WKH�
VDPH�FKURQRORJLFDO�RUGHU��7KH�UHPDLQLQJ�KRXU�ZDV�VSHFLILF�WR�HLWKHU�RI�WKH�WZR�
LQGLYLGXDO�H[SHULPHQWDO�JURXSV��VHH�$SSHQGL[�$�IRU�WKH�OHVVRQ�SODQ���

,� ODEHOHG� WKH� ILUVW� H[SHULPHQWDO� JURXS� WKH� FRQWHQW� NQRZOHGJH� �&.�� JURXS�
EHFDXVH�WKH�UHKHDUVDO�SUHSDUDWLRQ�SURFHGXUHV�XVHG�ZHUH�IRFXVHG�H[FOXVLYHO\�RQ�
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VFRUH�VWXG\�DQG�WKH�GHYHORSPHQW�RI�DQ�DXUDO�LPDJH�RI�WKH�PXVLF��RIWHQ�FRQVLGHUHG�
WKH� PRVW� LPSRUWDQW� SUHUHTXLVLWH� IRU� OHDGLQJ� DQ� HQVHPEOH� UHKHDUVDO� �%DWWLVWL� 	�
*DURIDOR��������*UHHQ�	�*LEVRQ��������/DEXWD���������7KH�ILUVW����PLQXWHV�RI�
WKH�VHVVLRQ�ZDV�IRFXVHG�RQ�EDVLF�FRQGXFWLQJ�WHFKQLTXHV�DQG�ZDV�IROORZHG�E\����
PLQXWHV�RI�VFRUH�RULHQWDWLRQ�DQG�GLVFXVVLRQ�DERXW�VFRUH�PDUNLQJ��'XULQJ�WKH�ILQDO�
KRXU�RI�WKHLU�VHVVLRQ��WKH�IROORZLQJ�DFWLYLWLHV�WRRN�SODFH�GXULQJ�WKH�&.�JURXS�VFRUH�
VWXG\�VHVVLRQ���D��LGHQWLILHG�LPSRUWDQW�PXVLF�OLQHV��VXFK�DV�WKH�PHORG\���E��PDUNHG�
VSHFLILF�PXVLF�PDWHULDO� LQ� WKHLU� VFRUHV�� VXFK� DV�PHWHU� FKDQJHV�� G\QDPLFV�� DQG�
XQIDPLOLDU� WHUPV�� �F�� OLVWHQHG�VHYHUDO� WLPHV� WR�D�SURIHVVLRQDO� UHFRUGLQJ�RI� WKHLU�
H[FHUSW� ZKLOH� IROORZLQJ� WKH� VFRUH� DQG�RU� SUDFWLFLQJ� FRQGXFWLQJ� JHVWXUHV��
�G��UHSHDWHGO\�VDQJ�LQGLYLGXDO�PHORGLF�OLQHV��DQG��H��HQJDJHG�LQ�VLOHQW�VFRUH�VWXG\��
7KHVH�PHWKRGV�ZHUH� DGRSWHG� IURP�SUHYLRXV� UHVHDUFK� LQYHVWLJDWLRQV� DQG� H[SHUW�
FRQGXFWRUV¶� VFRUH� VWXG\� VXJJHVWLRQV� �%DWWLVWL� 	� *DURIDOR�� ������ +XQVEHUJHU��
������6LOYH\�	�0RQWHPD\RU���������$W�WKH�HQG�RI�WKH�VHVVLRQ��SDUWLFLSDQWV�ZHUH�
UHPLQGHG�WR�SUHSDUH�IRU�WKHLU�UHKHDUVDO�E\�XVLQJ�WKH�VDPH�VWUDWHJLHV�WKH\�KDG�EHHQ�
VKRZQ�GXULQJ�WKH�SUHSDUDWLRQ�VHVVLRQ��(DFK�SDUWLFLSDQW�ZDV�UHTXLUHG�WR�VKRZ�PH�
WKHLU� VFRUH� WKUHH� GD\V� SULRU� WR� WKHLU� UHKHDUVDO� VR� WKDW� ,� FRXOG� HQVXUH� WKH\� KDG�
PDUNHG�DQG�VWXGLHG�WKH�VFRUH�DV�SUHYLRXVO\�GLVFXVVHG��

7KH�SDUWLFLSDQWV�LQ�WKH�VHFRQG�JURXS��ZKLFK�,�ODEHOHG�WKH�SHGDJRJLFDO�FRQWHQW�
NQRZOHGJH��3&.��JURXS��FRPSOHWHG�WKH�VDPH�SUHSDUDWLRQ�WDVNV�GXULQJ�WKH�ILUVW�
KRXU�DV�GLG�WKH�&.�JURXS�SDUWLFLSDQWV��'XULQJ�WKH�ODVW�KRXU�RI�WKH�VHVVLRQ��,�OHG�
GLVFXVVLRQ�DQG�SUDFWLFH�DFWLYLWLHV�RQ� WKH�IROORZLQJ�� �D��PRGHOLQJ²VLQJLQJ�KRZ�
\RX�ZDQW�WKH�SDUW�WR�JR���E��LQVWUXFWLRQDO�VHTXHQFLQJ���F��IHHGEDFN�GHOLYHU\��DQG�
�G��FRQWH[WXDOL]LQJ�WKH�UHKHDUVDO��'XULQJ�WKH�OHVVRQ��SDUWLFLSDQWV�ZDWFKHG�YLGHR�
H[DPSOHV� RI� H[SHUW� FRQGXFWRUV� ZKR� GHPRQVWUDWHG� WKH� SUHYLRXVO\�PHQWLRQHG�
UHKHDUVDO� WHFKQLTXHV��$IWHU� HDFK�YLGHR�� SDUWLFLSDQWV�SUDFWLFHG�� LQ� VPDOO� JURXSV��
E\�ZULWLQJ�RU�XVLQJ�HDFK�VWUDWHJ\�ZLWK�D�SLHFH�RI�PXVLF�WKDW�ZDV�FRPSDUDEOH�WR�
WKHLU�DVVLJQHG�H[FHUSW��3&.�JURXS�SDUWLFLSDQWV�ZHUH�DVNHG�WR�ZULWH�IRXU�VSHFLILF�
UHKHDUVDO�VWUDWHJLHV�IRU�WKHLU�UHKHDUVDO�DQG�WR�FRQWLQXH�SUHSDULQJ�LQGLYLGXDOO\�E\�
VWXG\LQJ�WKH�VFRUH�DQG�GHWHUPLQLQJ�KRZ�WR�LQFRUSRUDWH�WKHLU�ZULWWHQ�VWUDWHJLHV�LQWR�
WKHLU�UHKHDUVDO��(DFK�SDUWLFLSDQW�ZDV�UHTXLUHG�WR�VKRZ�PH�WKHLU�ZULWWHQ�UHKHDUVDO�
VWUDWHJLHV�WKUHH�GD\V�SULRU�WR�WKHLU�UHKHDUVDO��6HH�DSSHQGL[�$�IRU�D�FRPSOHWH�OHVVRQ�
SODQ�RI�DFWLYLWLHV�DQG�SURFHGXUHV�XVHG�IRU�HDFK�VHVVLRQ��

5HKHDUVDO�(SLVRGHV�

$V�LQ�SUHYLRXV�UHVHDUFK�VWXGLHV�LQYROYLQJ�QRYLFHV¶�UHKHDUVDOV��D�ILYH�PLQXWH�
UHKHDUVDO� WLPH� ZDV� XVHG� �/DQH�� ������ /DQH� 	� 7DOEHUW�� ������� )LYH�PLQXWH�
UHKHDUVDO�WLPHV�ZHUH�FKRVHQ�DV�WR�DOORZ�DOO�WKH�SDUWLFLSDQWV¶�UHKHDUVDOV�WR�RFFXU�RQ�
D� VLQJOH� GD\�� )XUWKHUPRUH�� VKRUWHU� UHKHDUVDO� HSLVRGHV� OLNHO\� VHHPHG� OHVV�
RYHUZKHOPLQJ� IRU� QRYLFHV� ZKR� ZHUH� SUHSDULQJ� WR� FRQGXFW� WKHLU� ILUVW�HYHU�
UHKHDUVDO��/HVVRQV�ZHUH�VFKHGXOHG�DW�VHYHQ�PLQXWH�LQWHUYDOV�DQG�SDUWLFLSDQWV�ZHUH�
QRW�LQ�WKH�URRP�GXULQJ�RWKHU�FRQGXFWRUV¶�UHKHDUVDOV��%HIRUH�WKH�UHKHDUVDOV�EHJDQ��
,� LQVWUXFWHG� WKH� HQVHPEOH� PHPEHUV� WR� DYRLG� WDONLQJ�� XVLQJ� HOHFWURQLF� GHYLFHV��
RU� HQJDJLQJ� LQ� DQ\� RII�WDVN� EHKDYLRU� VR� WKDW� SDUWLFLSDQWV� FRXOG� IRFXV� ZLWKRXW�
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GLVWUDFWLRQV��7KH�HQVHPEOH�ZDV�DOVR�WROG�WR�IROORZ�DQG�UHVSRQG�WR�WKH�SDUWLFLSDQWV�
FRQGXFWLQJ�DQG�YHUEDO�LQVWUXFWLRQV�SUHFLVHO\��$IWHU����SDUWLFLSDQWV�KDG�FRPSOHWHG�
WKHLU�UHKHDUVDOV��D�VKRUW����PLQXWH�EUHDN�ZDV�JLYHQ�WR�PHPEHUV�RI�WKH�HQVHPEOH��

,�PRQLWRUHG�WKH�VWDUW�DQG�VWRS�WLPHV�RI�HDFK�UHKHDUVDO�XVLQJ�D�GLJLWDO�VWRSZDWFK�
RQ�DQ�$SSOH�L3DG��(DFK�UHKHDUVDO�EHJDQ�ZLWK�D�YHUEDO�FXH�WR�WKH�SDUWLFLSDQWV�WKDW�
LQGLFDWHG� WKH� VWDUW� WLPH� �L�H��� ³<RX� PD\� VWDUW� QRZ´��� $IWHU� WKUHH� PLQXWHV� KDG�
HODSVHG�� ,� SURYLGHG� D� QRQYHUEDO� FXH� LQGLFDWLQJ� WKDW� WZR� PLQXWHV� UHPDLQHG�
��� ILQJHUV� KHOG� LQ� WKH� DLU���$QRWKHU� FXH�ZDV� JLYHQ�ZLWK� RQH�PLQXWH� UHPDLQLQJ�
���ILQJHU KHOG�LQ�WKH�DLU���3DUWLFLSDQWV�ZHUH�VWRSSHG�ZLWK�D�YHUEDO�FXH�DW�WKH�HQG�RI�
WKH� ILYH�PLQXWH� UHKHDUVDO� �L�H��� ³<RXU� WLPH� LV� XS´��� 'XULQJ� WKHVH� UHKHDUVDO�
HSLVRGHV��SDUWLFLSDQWV�FRPSOHWHG�WKHLU�SODQQHG�UHKHDUVDO�XVLQJ�WHFKQLTXHV�LQ�WKH�
JURXS�VHVVLRQV��

0XVLF�6HOHFWLRQ

3LHFHV� ZHUH� VHOHFWHG� IURP�9ROXPHV� �±�� RI� WKH� 7HDFKLQJ�0XVLF� 7KURXJK�
3HUIRUPDQFH� LQ� %DQG VHULHV� �0LOHV�� ����±������ DQG� UHSUHVHQWHG� KLJK�TXDOLW\��
VWDQGDUG�EDQG�UHSHUWRLUH��7KH� WHQ�FKRVHQ�SLHFHV�ZHUH� OLVWHG�DW�D�JUDGH����RI����
GLIILFXOW\� OHYHO�� DSSURSULDWH� IRU� D� W\SLFDO� PLGGOH� VFKRRO� EDQG�� 7HQ� FRQWUDVWLQJ�
H[FHUSWV�ZHUH�FKRVHQ�WR�SURYLGH�YDULHW\�DQG�WR�GHFUHDVH�WKH�RSSRUWXQLW\�IRU�WKH�
HQVHPEOH�WR�LPSURYH�ZLWK�PXOWLSOH�SHUIRUPDQFHV��:LWKLQ�HDFK�SLHFH��,�LGHQWLILHG�
DSSUR[LPDWHO\�RQH�PLQXWH�RI�PXVLF�IRU�SDUWLFLSDQWV�WR�VWXG\�DQG�UHKHDUVH��6LPLODU�
WR� SURFHGXUHV� XVHG� LQ� SULRU� VWXGLHV� �0RQWHPD\RU� 	� 0RVV�� ������ 6LOYH\�
	�0RQWHPD\RU���������H[FHUSWV�EHJDQ�DQG�HQGHG�DW�ORJLFDO�SRLQWV�LQ�WKH�PXVLF�
DQG�FRQVLVWHG�RI�IXOO�HQVHPEOH�SOD\LQJ��7KH�UDQGRPO\�DVVLJQHG�PXVLF�VHOHFWLRQV�
XVHG�LQ�WKLV�VWXG\�ZHUH������$V�7RUUHQWV�LQ�6XPPHU DUUDQJHG�E\�$OEHUW�2��'DYLV��
��� )ORXULVK�IRU�:LQG�%DQG�E\�5DOSK�9DXJKQ�:LOOLDPV������'RZQ�&RXQWU\�/DQH
E\�$DURQ�&RSODQG������/OZ\Q�2QQ E\�%ULDQ�+RJJ������0LQL�6XLWH��0RYHPHQW�2QH
E\�0RUWRQ�*RXOG�� ����3ROO\�2OLYHU E\�7KRPDV�5RRW�� ����5LWHV�RI�7DPEXUR E\�
5REHUW�:��6PLWK������6RQDWLQD�IRU�%DQG�E\�)UDQN�(ULFNVRQ������7KH\�/HG�0\�/RUG�
$ZD\ DUUDQJHG�E\�)UHG�-��$OOHQ��DQG������:KHQ�WKH�6WDUV�%HJDQ�WR�)DOO DUUDQJHG�
E\�)UHG�-��$OOHQ��

'DWD�&ROOHFWLRQ�

7KUHH� GLIIHUHQW� VHWV� RI� GDWD� ZHUH� FROOHFWHG� LQ� WKLV� VWXG\�� �D�� HQVHPEOH�
PHPEHUV¶� HYDOXDWLRQV� RI� WKH� FRQGXFWRUV�� �E�� FRQGXFWRUV¶� VHOI�HYDOXDWLRQV�� DQG�
�F��H[SHUWV¶�HYDOXDWLRQV�RI� WKH�FRQGXFWRUV��'XULQJ� WKH� WLPH�EHWZHHQ�HDFK� ILYH�
PLQXWH� UHKHDUVDO�� HQVHPEOH�PHPEHUV�ZHUH� DVNHG� WR� UDWH� WKH� FRQGXFWRU¶V� VFRUH�
NQRZOHGJH�DQG�WKH�FRQGXFWRU¶V�UHKHDUVDO�HIIHFWLYHQHVV�XVLQJ�D�/LNHUW�W\SH�VFDOH�
DQFKRUHG� E\� �� �ORZ�� DQG� ��� �KLJK��� 7KH� HQVHPEOH� PHPEHUV� ZHUH� EOLQG� WR�
SDUWLFLSDQWV¶� DVVLJQHG� H[SHULPHQWDO� FRQGLWLRQ�� 7KH� FRQGXFWRUV� WKHQ� FRPSOHWHG�
VHOI�HYDOXDWLRQV� LPPHGLDWHO\� IROORZLQJ� WKHLU� RZQ� UHKHDUVDO�� &RQGXFWRUV� ZHUH�
DVNHG� WR� UDWH� WKHPVHOYHV� XVLQJ� WKH� VDPH� /LNHUW�W\SH� VFDOH� DV� WKH� HQVHPEOH�
PHPEHUV�� 6LPLODU� WR� SURFHGXUHV� XVHG� E\� 0RQWHPD\RU� DQG� 0RVV� �������� WKH�
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FRQGXFWRUV� ZHUH� DVNHG� WKH� IROORZLQJ� WKUHH� IUHH�UHVSRQVH� TXHVWLRQV�� ���� +RZ�
SUHSDUHG�GLG�\RX�IHHO�WR�OHDG�WKH�UHKHDUVDO"�:K\"������:KDW�ZHUH�WKH�VWURQJHVW�
DVSHFWV�RI�\RXU�UHKHDUVDO"�:K\"��DQG�����:KDW�ZHUH�WKH�ZHDNHVW�DVSHFWV�RI�\RXU�
UHKHDUVDO"�:K\"�

$� .RGDN� (,6 GLJLWDO� YLGHR� UHFRUGHU� ZDV� XVHG� WR� UHFRUG� HDFK� UHKHDUVDO��
$OO�UHKHDUVDO�HSLVRGHV��D�WRWDO�RI�����PLQXWHV��ZHUH�UDQGRPO\�DUUDQJHG�RQ�WKUHH�
'9'V�LQ�WKUHH�GLIIHUHQW�RUGHUV�WR�KHOS�FRQWURO�IRU�SRVVLEOH�RUGHU�HIIHFWV��,�SURYLGHG�
D�VHSDUDWH�'9'�WR�WKUHH�JUDGXDWH�VWXGHQWV�ZKR�ZHUH�HQUROOHG�LQ�PXVLF�HGXFDWLRQ�
RU� FRQGXFWLQJ� SURJUDPV�� 6LPLODU� WR� WKH� HQVHPEOH�PHPEHUV�� WKH� WKUHH� JUDGXDWH�
VWXGHQWV�ZHUH�XQDZDUH�RI�DQ\�H[SHULPHQWDO�DVVLJQPHQWV��8VLQJ�WKH�VDPH�/LNHUW�
W\SH�VFDOH�DV�WKH�HQVHPEOH�DQG�FRQGXFWRUV��WKHVH�H[SHUWV�ZHUH�DVNHG�WR�HYDOXDWH�
HDFK�FRQGXFWRU¶V�VFRUH�NQRZOHGJH�DQG�UHKHDUVDO�HIIHFWLYHQHVV�

5HVXOWV

2QH�ZHHN�SULRU�WR�WKH�UHKHDUVDOV�,�PHW�ZLWK�HDFK�JURXS�IRU�VHSDUDWH���KRXU�
VHVVLRQV��7KH�ILUVW�KRXU�RI�HDFK�WUHDWPHQW�ZDV�LGHQWLFDO�� LQ�ZKLFK�ZH�GLVFXVVHG�
DQG�KDG�DFWLYLWLHV�RQ�EDVLF�EHDW�SDWWHUQV�� UHDGLQJ�RI�D�PXVLFDO�VFRUH��DQG�VFRUH�
PDUNLQJ��7KH�VHFRQG�KRXU�RI�WKH�&.�JURXS�VHVVLRQ�ZDV�FRPSOHWH�ZLWK�GLVFXVVLRQV�
DQG�DFWLYLWLHV�RQ�VFRUH�VWXG\��DV�ZHOO�DV�WLPH�IRU�VLOHQW�VWXG\��7KH�3&.�JURXS¶V�
VHVVLRQ� GLVFXVVLRQ� DQG� DFWLYLWLHV� RQ� PRGHOLQJ�� VHTXHQFLQJ�� IHHGEDFN� DQG�
FRQWH[WXDOL]DWLRQ�� 3DUWLFLSDQWV� XVHG� WKH� NQRZOHGJH� WDXJKW� LQ� WKH� VHVVLRQV� WR�
FRQGXFW�ILYH�PLQXWH�UHKHDUVDOV�RI�WKHLU�UDQGRPO\�DVVLJQHG�SLHFH�RI�PXVLF��

&RQGXFWRUV�6HOI�(YDOXDWLRQ��

,�FDOFXODWHG�WKH�PHDQV�DQG�VWDQGDUG�GHYLDWLRQV�RI�WKH�QRYLFH�FRQGXFWRUV¶�WZR�
QXPHULFDO� HYDOXDWLRQV� RI� WKHPVHOYHV�� QDPHO\� VFRUH� NQRZOHGJH� DQG� UHKHDUVDO�
HIIHFWLYHQHVV��$OO� FRQGXFWRU� VHOI�HYDOXDWLRQ� VFRUHV�ZHUH� VOLJKWO\� KLJKHU� IRU� WKH�
3&.� JURXS� �VFRUH� NQRZOHGJH��0  � ������ 6'�  � ������ UHKHDUVDO� HIIHFWLYHQHVV��
0�  � ������ 6'�  � ������ WKDQ� IRU� WKH� &.� JURXS� �VFRUH� NQRZOHGJH�� 0  � ������
6'� �������UHKHDUVDO�HIIHFWLYHQHVV��0� �������6'� ��������'XH�WR�WKH�VPDOO�QXPEHU�
RI�FRQGXFWRUV�LQ�HDFK�JURXS��Q  ������,�XVHG�D�0DQQ�:KLWQH\�8 WHVW�WR�DQDO\]H�
GLIIHUHQFHV�EHWZHHQ�WKH�3&.�DQG�&.�JURXSV��1R�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�
H[SHULPHQWDO FRQGLWLRQV�ZHUH�IRXQG�LQ�WKH�FRQGXFWRUV¶�HYDOXDWLRQV�RI�WKHLU�RZQ�
VFRUH�NQRZOHGJH��8  �������S  �������U  ������RU�UHKHDUVDO�HIIHFWLYHQHVV��8  �������
S  �������U  �����

(QVHPEOHV�0HPEHUV�(YDOXDWLRQ��

,� DOVR� FDOFXODWHG� WKH� PHDQV� DQG� VWDQGDUG� GHYLDWLRQV� RI� WKH� HQVHPEOH�
PHPEHUV¶� WZR� QXPHULFDO� HYDOXDWLRQV� RI� WKH� FRQGXFWRUV¶� VFRUH� NQRZOHGJH� DQG�
UHKHDUVDO�HIIHFWLYHQHVV��$OO�HYDOXDWLRQ�VFRUHV�WKDW�ZHUH�DVVLJQHG�E\�WKH�HQVHPEOH�
PHPEHUV�ZHUH�VOLJKWO\�KLJKHU�IRU�WKH�3&.�JURXS�WKDQ�WKH�&.�JURXS��7KH�KLJKHVW�
VFRUH� ZDV� WKH� HYDOXDWLRQ� RI� VFRUH� NQRZOHGJH� LQ� WKH� 3&.� JURXS�� 0�  � �����
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�6'� ��������DQG�WKH�ORZHVW�HYDOXDWLRQ�VFRUH�ZDV�IRU�WKH�&.�JURXS¶V�UHKHDUVDO�
HIIHFWLYHQHVV��0� �������6'� ��������6HH�7DEOH���IRU�D�OLVW�RI�FRPSOHWH�PHDQV�IRU�
DOO� HYDOXDWLRQV�� ,� FRQGXFWHG� VHSDUDWH� RQH�ZD\� DQDO\VHV� RI� YDULDQFH� WHVWV�
�$129$�� IRU� WKH� HQVHPEOH� PHPEHUV¶� HYDOXDWLRQV� RI� FRQGXFWRUV¶� VFRUH�
NQRZOHGJH� DQG� UHKHDUVDO� HIIHFWLYHQHVV�� 1R� VLJQLILFDQW� GLIIHUHQFHV� EHWZHHQ�
H[SHULPHQWDO� FRQGLWLRQV� ZHUH� IRXQG� IRU� WKH� HQVHPEOH�PHPEHUV¶� HYDOXDWLRQ� RI�
FRQGXFWRU� VFRUH�NQRZOHGJH��)�������� ��������S  � ������K�  � �����RU� UHKHDUVDO�
HIIHFWLYHQHVV��)�������� �������S  �������K�  ������

7DEOH���0HDQV��DQG�6WDQGDUG�'HYLDWLRQV��RI�1XPHULFDO�5HKHDUVDO�(YDOXDWLRQV

(YDOXDWLRQV 5HKHDUVDO
&RQGXFWRU�VHOI�HYDOXDWLRQ�RI�5HKHDUVDO�(IIHFWLYHQHVV

&.�*URXS �����������
3&.�*URXS �����������

&RQGXFWRU�VHOI�HYDOXDWLRQ�RI�6FRUH�.QRZOHGJH
&.�*URXS �����������
3&.�*URXS �����������

(QVHPEOH�PHPEHU�HYDOXDWLRQ�RI�&RQGXFWRU�5HKHDUVDO�(IIHFWLYHQHVV
&.�*URXS �����������
3&.�*URXS �����������

(QVHPEOH�PHPEHU�HYDOXDWLRQ�RI�&RQGXFWRU�6FRUH�.QRZOHGJH�
&.�*URXS �����������
3&.�*URXS �����������

([SHUW�HYDOXDWLRQ�RI�&RQGXFWRU�5HKHDUVDO�(IIHFWLYHQHVV
&.�*URXS �����������
3&.�*URXS �����������

([SHUW�HYDOXDWLRQ�RI�&RQGXFWRU�6FRUH�.QRZOHGJH
&.�*URXS �����������
3&.�*URXS �����������

1RWH��$OO�UDWLQJV�DUH�RQ�D����SRLQW�VFDOH�IURP����ORZ��WR�����KLJK��

&RQGXFWRU¶V�:ULWWHQ�&RPPHQWV�

)ROORZLQJ� HDFK� UHKHDUVDO�� FRQGXFWRUV� ZHUH� DVNHG� WR� DQVZHU� WKUHH� IUHH�
UHVSRQVH�TXHVWLRQV������+RZ�SUHSDUHG�GLG�\RX�IHHO�WR�OHDG�WKH�UHKHDUVDO"�:K\"��
����:KDW�ZHUH�WKH�VWURQJHVW�DVSHFWV�RI�\RXU�UHKHDUVDO"�:K\"��DQG�����:KDW�ZHUH�
WKH� ZHDNHVW� DVSHFWV� RI� \RXU� UHKHDUVDO"� :K\"� 7R� DQDO\]H� WKHVH� FRPPHQWV��
,� DGRSWHG� FRGLQJ� SURFHGXUHV� LQ� P\� FDWHJRUL]DWLRQ� RI� SDUWLFLSDQWV¶� ZULWWHQ�
FRPPHQWV� VLPLODU� WR� WKRVH� XVHG� LQ� SULRU� LQYHVWLJDWLRQV� �3ULFH�	�0DQQ�� ������
6LOYH\�������6LOYH\�	�)LVKHU���������&RGHG�FRPPHQWV��1� �����ZHUH�RUJDQL]HG�
E\�FDWHJRU\��SUHSDUDWLRQ��FRQGXFWLQJ�NQRZOHGJH��RU�UHKHDUVDO�WHFKQLTXH���JURXS�
�&.� DQG�3&.��� DQG� GLUHFWLRQ� �SRVLWLYH� RU� QHJDWLYH��� 7ZR� UHOLDELOLW\� REVHUYHUV�
DQDO\]HG� WKH� IUHH�UHVSRQVH� GDWD� WR� LGHQWLI\� FDWHJRULHV� ZLWK� D� ���� DJUHHPHQW��
$Q\� GLVDJUHHPHQWV� UHJDUGLQJ� WKH� GDWD� ZHUH� UHVROYHG� WKURXJK� GLVFXVVLRQ� XQWLO�
FRQVHQVXV� ZDV� DFKLHYHG� �'HQ]LQ� 	� /LQFROQ�� ������� 7KLV� UHVXOWHG� LQ� WZR�
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SUHSDUDWLRQ�� WZR� FRQGXFWLQJ� NQRZOHGJH�� DQG� ILYH� UHKHDUVDO� WHFKQLTXH�
VXEFDWHJRULHV��$OO�UHVSRQVHV�DSSHDU�LQ�7DEOH����

7DEOH��� &DWHJRUL]DWLRQ�RI�&RQGXFWRUV
�&RPPHQWV�IRU�&.�DQG�3&.�&RQGLWLRQV

&.�*URXS 3&.�*URXS
&DWHJRU\ 3RV 1HJ 6� 3RV 1HJ 6�
3UHSDUDWLRQ
)HOW�3UHSDUHG � � ���� �� � ����
1HUYRXV � � ���� � � ����

&RQGXFWLQJ�.QRZOHGJH
&RQGXFWLQJ � � ���� � � ����
6FRUH�6WXG\ � � ���� � � ����

5HKHDUVDO�7HFKQLTXH
(\H�&RQWDFW � � ��� � � ���
6HTXHQFLQJ�SDFLQJ � � ��� � � ���
&RPIRUW�ZLWK�5HKHDUVLQJ � � ���� � � ���
0RGHOLQJ � � ��� � � ���
)HHGEDFN�&ODULW\�RI�LQVWUXFWLRQ � � ��� � � ����

6 �� �� �� ��
6� ���� ���� ��� ���� ���� ���
1RWH��3RV� �SRVLWLYH��1HJ� �QHJDWLYH��6�� �VXP�RI�SHUFHQWDJHV�

3DUWLFLSDQWV� LQ� WKH� &.� JURXS� FRPPHQWHG� PRUH� QHJDWLYHO\� �������� WKDQ�
SRVLWLYHO\��������� WR� WKH� WKUHH�TXHVWLRQV�DVNHG��ZKHUHDV� WKH�3&.�JURXS�ZURWH�
PRUH� SRVLWLYH� �������� WKDQ� QHJDWLYH� �������� FRPPHQWV�� 7KH� PRVW� IUHTXHQW�
QHJDWLYH� FRPPHQWV� WKDW� DSSHDUHG� LQ� ERWK WKH� &.� DQG� 3&.� JURXSV� ZHUH� LQ�
UHIHUHQFH� WR� KRZ� QHUYRXV� WKH\� ZHUH� ������� DQG� ������� UHVSHFWLYHO\���
0HPEHUV�RI�WKH�&.�JURXS�PRVW�RIWHQ�FRPPHQWHG�RQ�WKHLU�FRQGXFWLQJ����������
7KH�3&.�JURXS�VDLG�WKH\�IHOW�PRUH�SUHSDUHG�IRU�WKHLU�UHKHDUVDO�WKDQ�WKH�&.�JURXS�
�������YHUVXV��������UHVSHFWLYHO\���

0RVW�RI�WKH�SDUWLFLSDQWV�����RXW�RI�����UHVSRQGHG�WKDW�WKH\�IHOW�SUHSDUHG�WR�
OHDG� WKHLU� UHKHDUVDO�� ([DPSOHV� RI� WKHVH� FRPPHQWV� LQFOXGHG� ³,� IHOW� SUHSDUHG�
EHFDXVH�,�UHDG�WKURXJK�WKH�VFRUH�D�ORW�DQG�OLVWHQHG�WR�GLIIHUHQW�EDQGV�SOD\�LW�´�DQG�
³,�ZDV�YHU\�SUHSDUHG�EHFDXVH�,�ZDV�DW�WKH�SRLQW�PXVLFDOO\�ZKHUH�,�FRXOG�IHHO�WKH�
PXVLF�JR�E\��DQG�QRW�MXVW�ZDWFK�LW�´�1HYHUWKHOHVV��PDQ\�VWXGHQWV�DOVR�ZURWH�WKDW�
QHUYHV�JRW�LQ�WKHLU�ZD\��2QH�H[DPSOH�LQFOXGHG��³,�IHOW�UHODWLYHO\�SUHSDUHG�IRU�WKH�
UHKHDUVDO��DQG�WKHQ�\RX�ZDON�LQ�DQG�VHH����H\HV�ORRNLQJ�EDFN�DW�\RX��DQG�LW�DOO�
JRHV�GRZQ�WKH�GUDLQ«´

6HYHUDO�SDUWLFLSDQWV�LQ�WKH�&.�JURXS��Q� ����UHSRUWHG�WKDW�WKH\�IHOW�SUHSDUHG�
GXULQJ�WKHLU�VFRUH�SUHSDUDWLRQ��EXW�QRW�ZKHQ�WKH\�EHJDQ�UHKHDUVLQJ�WKH HQVHPEOH��
2QH�FRQGXFWRU�ZURWH�³*HQHUDOO\��,�IHOW�XQGHUSUHSDUHG��:KLOH�,�NQRZ�D�ORW�DERXW�
WKH�VFRUH�DQG�KDG�OLVWHQHG�WR�WKH�SLHFH��,�ZDV�XQVXUH�RI�KRZ WR�OHDG�D�UHKHDUVDO��
,�ZDVQ¶W�VXUH�ZKDW�WR�IRFXV�RQ��KRZ�WR�VSHDN��HWF�´��HPSKDVLV�E\�WKH�SDUWLFLSDQW���
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$QRWKHU�ZURWH�WKDW�³,�GLGQ¶W�IHHO�YHU\�SUHSDUHG�EHFDXVH�,�NQHZ�KRZ�WR�ILQG�WKH�
NH\�FRPSRQHQWV�RI�WKH�VFRUH��EXW�,�ZDVQ¶W�VXUH�KRZ�WR�JHW�WKH�SRLQW�DFURVV�´�8QOLNH�
VRPH�PHPEHUV�RI�WKH�&.�JURXS��WKH�3&.�JURXS�ZURWH�PRUH�SRVLWLYHO\�DERXW�WKHLU�
UHKHDUVDO� WHFKQLTXHV��)RU�H[DPSOH��³,� WKLQN�,�ZDV�DEOH� WR�PRGHO�ZHOO�DQG�KDYH�
WKHP� SOD\� H[DFWO\� ZKDW� ,� ZDQWHG�´� ³,� IHHO� OLNH� ,� ZDV� GRLQJ� VHTXHQFLQJ� RND\��
VHSDUDWLQJ�WKH�PHORG\�IURP�WKH�EDVV�OLQH�DQG�FKHFNLQJ�WKDW�EDODQFH�´�DQG�³,�ZDV�
SUHWW\�VSHFLILF�RQ�ZKDW�,�ZDQWHG��,�NHSW�WKH�UHKHDUVDO�JRLQJ�VR�ZH�JHW�PRUH�GRQH�´

([SHUW�(YDOXDWLRQV�

7R� GHWHUPLQH� ZKHWKHU� WKH� UHKHDUVDO� ZRXOG� EH� HYDOXDWHG� GLIIHUHQWO\� EDVHG�
XSRQ� WKH� FRQGXFWRUV¶� SUHSDUDWLRQ� PHWKRG�� ,� DVNHG� WKUHH� JUDGXDWH� VWXGHQWV� WR�
HYDOXDWH�WKH�VFRUH�NQRZOHGJH�DQG�UHKHDUVDO�HIIHFWLYHQHVV�RI�WKH����FRQGXFWRUV¶�
YLGHRWDSHG�UHKHDUVDOV�RQ�D����SRLQW�/LNHUW�W\SH�UDWLQJ�VFDOH�DQFKRUHG�E\�ORZ ����
DQG� KLJK ������ 5HOLDELOLW\�� DV� FDOFXODWHG� E\� WKH� DYHUDJH� PHDVXUH� LQWUDFODVV�
FRUUHODWLRQ� FRHIILFLHQW�� ZDV� DFFHSWDEOH� DW� ���� �&RKHQ�� ������� $V� ZLWK� WKH�
FRQGXFWRUV¶�VHOI�HYDOXDWLRQV��,�XVHG�D�0DQQ�:KLWQH\�8 WHVW�WR�FRPSDUH�UHVXOWV�IRU�
ERWK� WKH� VFRUH�NQRZOHGJH�DQG�UHKHDUVDO�HIIHFWLYHQHVV�YDULDEOHV��7KHUH�ZHUH�QR�
VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�H[SHULPHQWDO�FRQGLWLRQV�IRXQG�LQ�WKH�FRQGXFWRUV¶�
HYDOXDWLRQV�RI�WKHLU�RZQ�VFRUH�NQRZOHGJH��8  ��������S  �������U  �����RU�UHKHDUVDO�
HIIHFWLYHQHVV��8  ��������S  �������U  ����

'LVFXVVLRQ

7KH� SXUSRVH� RI� WKLV� VWXG\� ZDV� WR� FRPSDUH� WKH� HIIHFWV� RI� &.� �VFRUH�
NQRZOHGJH�� YHUVXV� 3&.� �ZULWWHQ� UHKHDUVDO� WHFKQLTXHV�� RQ� QRYLFHV¶� UHKHDUVDO�
HIIHFWLYHQHVV� DQG� VFRUH� NQRZOHGJH�� 1R� VLJQLILFDQW� GLIIHUHQFHV� ZHUH� IRXQG� IRU�
HLWKHU� RI� WKH� GHSHQGHQW� PHDVXUHV�� UHJDUGOHVV� RI� ZKHWKHU� WKRVH� UDWLQJV� ZHUH�
DVVLJQHG�E\�WKH�SDUWLFLSDQWV��HQVHPEOH�PHPEHUV��RU�H[SHUWV��

7KH� QDWXUH� RI� FRQGXFWRUV¶� ZULWWHQ� FRPPHQWV� UHJDUGLQJ� WKHLU� UHKHDUVDO�
SUHSDUHGQHVV�DQG�WHDFKLQJ�HIIHFWLYHQHVV�ZHUH�VOLJKWO\�GLIIHUHQW�IRU�HDFK�PHWKRG�
RI�SUHSDUDWLRQ��)RU�H[DPSOH�� SDUWLFLSDQWV� LQ� WKH�3&.�JURXS� WHQGHG� WR�EH�PRUH�
SRVLWLYH� DERXW� WKHLU� UHKHDUVDO�� ZKHUHDV� WKH� &.� JURXS� ZHUH� PRUH� QHJDWLYH��
7KDW�WKH�SDUWLFLSDQWV�ZKR�XVHG�D�FRPELQDWLRQ�RI�UHKHDUVDO�WHFKQLTXHV�DQG�VFRUH�
VWXG\�� UDWKHU� WKDQ� VFRUH� VWXG\� DORQH�� IHOW� PRUH� SRVLWLYHO\� PD\� VXJJHVW� D�
FRPELQDWLRQ�RI�VFRUH�VWXG\�DQG�UHKHDUVDO� WHFKQLTXHV�EHLQJ�WDXJKW�WR�SUHVHUYLFH�
WHDFKHUV�VLPXOWDQHRXVO\�ZRXOG�EH�KHOSIXO��(YHQ�ZLWK�D�VKRUW�DPRXQW�RI�WLPH�WR�
SUHSDUH�� PDQ\� RI� WKH� SDUWLFLSDQWV� LQGLFDWHG� WKH\� IHOW� SUHSDUHG� WR� UHKHDUVH� WKH�
HQVHPEOH�� $V� H[SHFWHG�� PHPEHUV� RI� WKH� &.� JURXS�PRUH� RIWHQ� FLWHG� WKH\� IHOW�
SUHSDUHG�ZLWK� VFRUH� VWXG\�� ZKHUHDV�PRUH� 3&.� SDUWLFLSDQWV� LQGLFDWHG� WKH\� IHOW�
SUHSDUHG�WR�UHKHDUVH�WKH�HQVHPEOH��,QWURGXFLQJ�3&.��H�J���UHKHDUVDO�WHFKQLTXHV��
OHVVRQ� SODQQLQJ�� DQG�&.� �H�J��� VFRUH� VWXG\�� FRQGXFWLQJ� JHVWXUHV�� LQ� XQLYHUVLW\�
FRXUVHV� FRXOG� KHOS� LPSURYH� SUHVHUYLFH� WHDFKHUV¶� DELOLW\� WR� UHKHDUVH� PRUH�
HIIHFWLYHO\�� $V� 6LOYH\� DQG� 0RQWHPD\RU� ������� VXJJHVWHG�� SHUKDSV� WHDFKHU�



1R���������� ��

HGXFDWRUV�VKRXOG�GHYHORS�QRYLFH�WHDFKHUV¶�RYHUDOO�UHKHDUVDO�DQG�FRQGXFWLQJ�VNLOOV�
LQ�D�³KROLVWLF�PDQQHU´��S��������

3DUWLFLSDQWV�ZHUH�IUHVKPDQ�DQG�VRSKRPRUH�LQVWUXPHQWDO�PXVLF�PDMRUV�ZKR�
FRQGXFWHG�D�EULHI�UHKHDUVDO��D�PHWKRGRORJ\�VLPLODU�WR�SUHYLRXV�VWXGLHV�LQ�WKLV�DUHD�
�0RQWHPD\RU��6LOYH\��$GDPV��	�:LWW��������/DQH��������/DQH�	�7DOEHUW���������
(YHQ�WKRXJK�WKH�SDUWLFLSDQWV� LQ�WKLV�VWXG\�ZHUH�QRYLFHV��,�FKRVH�QRW�WR�SURYLGH�
VSHFLILF�IHHGEDFN�RQ�WKHLU�SUHSDUDWLRQ�DFWLYLWLHV�DIWHU�WKH�H[SHULPHQWDO�WUHDWPHQWV��
$QHFGRWDOO\��LW�VHHPHG�VRPH�RI�WKH�VWXGHQWV�SXW�PRUH�HIIRUW�LQ�SUHSDULQJ�IRU�WKH�
UHKHDUVDO�� ZKLFK� FRXOG� DFFRXQW� IRU� SDUWLFLSDQWV� ZULWWHQ� FRPPHQWV� EHLQJ� PRUH�
QHJDWLYH� RU� SRVLWLYH�� $OWKRXJK� ,� EHOLHYH� WKDW� HDFK� SDUWLFLSDQW� ZDV� FDSDEOH� RI�
UHKHDUVLQJ�WKH�JURXS��LW�LV�OLNHO\�WKDW�PRUH�H[SHULHQFH�ZLWK�FRQGXFWLQJ�RU�UHKHDUVDO�
WHFKQLTXH� FRXUVHV� ZRXOG� KDYH� KHOSHG� VWXGHQWV� WR� SUHSDUH� EHWWHU� IRU� WKHVH�
UHKHDUVDOV�� $GGLWLRQDOO\�� QRYLFH� WHDFKHUV� PD\� UHTXLUH� PRUH� LQGLYLGXDOL]HG�
JXLGDQFH� LQ� SUHSDULQJ� IRU� WKH� GLIILFXOW� WDVN� RI� UHKHDUVLQJ� D� JURXS� RI� DGYDQFHG�
PXVLFLDQV�� )XWXUH� UHVHDUFKHUV� PLJKW� FRQVLGHU� VWXGLHV� WKDW� LQYROYH� PXOWLSOH�
UHKHDUVDOV�DQG�SURYLGH VRPH�IHHGEDFN�WR�WKH�SDUWLFLSDQWV�SULRU�WR�HDFK�UHKHDUVDO��
VLPLODU�WR�RWKHU�LQYHVWLJDWLRQV��/DQH��������/DQH�	�7DOEHUW���������

&RQGXFWRUV¶� ZULWWHQ� UHVSRQVHV� VXJJHVWHG� WKDW� QHUYHV� DIIHFWHG� WKHLU�
FRQGXFWLQJ�� ,I� WKH�SDUWLFLSDQWV�KDG� OHG�PXOWLSOH� UHKHDUVDOV��SHUKDSV� WKH\�ZRXOG�
KDYH�EHHQ�OHVV�QHUYRXV�UHKHDUVLQJ��SRVVLEO\�OHDGLQJ�WR�KLJKHU�HYDOXDWLRQ�VFRUHV��
&RQVLGHULQJ�WKDW�VHFRQGDU\�PXVLF�WHDFKHU�HGXFDWRUV�RIWHQ�FLWH�D�ODFN�RI�SRGLXP�
WLPH� DV� QHJDWLYHO\� DIIHFWLQJ� XQGHUJUDGXDWH� FRQGXFWLQJ� VNLOO� GHYHORSPHQW�
�5RPLQHV���������SURIHVVRUV�PLJKW�WU\�WR�GHVLJQ�FRXUVHV�WKDW�JLYH�WKHLU�VWXGHQWV�
PRUH� IUHTXHQW� FRQGXFWLQJ� RSSRUWXQLWLHV� ZLWK� ERWK� &.� DQG� 3&.� FRPSRQHQWV��
7KLV�FRXOG�LQFOXGH�SDUWQHUVKLSV�ZLWK�ORFDO�VFKRROV�ZKHUH�VWXGHQWV�DUH�UHTXLUHG�WR�
VFRUH� VWXG\� DQG� KDYH� SODQQHG� UHKHDUVDO� WHFKQLTXHV� LQ� DGYDQFH�� RU� PRUH�
RSSRUWXQLWLHV�WR�OHDUQ�DERXW�FRQGXFWLQJ��VFRUH�VWXG\��DQG�UHKHDUVDO�VWUDWHJLHV�DQG�
DSSO\ WKHVH�WHFKQLTXHV�LQ�WKHLU�PXVLF�FRXUVHV��

/LPLWDWLRQV

7KLV� VWXG\� VKRXOG� EH� FRQVLGHUHG� DQ� H[SORUDWRU\� LQYHVWLJDWLRQ� IRU� VHYHUDO�
UHDVRQV��)LUVW�� LW� LQFOXGHG� D� VPDOO� FRQYHQLHQFH� VDPSOH�RI� XQGHUJUDGXDWH�PXVLF�
PDMRUV��0RVW� SDUWLFLSDQWV�ZHUH� IUHVKPDQ� DQG� VRSKRPRUHV� WKDW� ,� KDG� WDXJKW� LQ�
FRXUVHV�RU�NQHZ�SHUVRQDOO\��6HFRQG��WKH�VLQJOH�UHKHDUVDO�HSLVRGH�VHHPHG�WR�KLQGHU�
WKH�FRQGXFWRUV¶�FRQILGHQFH�OHYHO��DV�VHOI�UHSRUWHG�LQ�WKHLU�VKRUW�DQVZHU�UHVSRQVHV��
7KLUG�� LW� LV� SRVVLEOH� WKDW� ,�� DV� WKH� WHDFKHU�� FRXOG� KDYH� KDG� DQ� LQIOXHQFH� RQ� WKH�
JURXSV�� 6WLOO�� ,� DWWHPSWHG� WR� PLQLPL]H� WKLV� E\� GHVLJQLQJ� WKH� OHVVRQV� WR EH
LQWHUDFWLYH�� LQIRUPDWLYH�� DQG� XWLOL]HG UHVHDUFK� DQG� SUDFWLWLRQHU� VXJJHVWLRQV��$Q�
LQVWUXPHQWDO�PXVLF�HGXFDWLRQ�SURIHVVRU�DOVR�HYDOXDWHG�WKH�OHVVRQ�SODQ�WR�HQVXUH�
WKDW� DFWLYLWLHV� ZHUH� VSHFLILF� WR� HLWKHU� WKH� &.� RU� 3&.� JURXS�� /LNHZLVH�� JURXS�
HIIHFWV�VKRXOG�EH�FRQVLGHUHG�D�SRVVLEOH�OLPLWDWLRQ�IRU�WKLV�VWXG\��,W�LV�SRVVLEOH�WKDW�
,�VLPSO\� WDXJKW�EDVLF�FRQGXFLQJ�DQG�VFRUH�RULHQWDWLRQ�EHWWHU�GXULQJ� WKH�VHFRQG�
VHVVLRQ��1HYHUWKHOHVV��,�WULHG�WR�PLQLPL]H� WKH�HIIHFWV�E\��D��UDQGRPO\�DVVLJQLQJ�
WKH�SDUWLFLSDQWV�WR�WKH�JURXSV���E��UDQGRPO\�DVVLJQLQJ�ZKLFK�JURXS¶V�VHVVLRQ�ZDV�
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WDXJKW�ILUVW��DQG��F��KDYLQJ�LGHQWLFDO�OHVVRQ�SODQV�IRU�WKH�ILUVW�KRXU�RI�HDFK�VHVVLRQ��
3HUKDSV�ZLWK�PRUH�IUHTXHQW�RU�ORQJHU�UHKHDUVDOV��D�FOHDUHU�XQGHUVWDQGLQJ�RI�WKH�
HIIHFWV�RI�WKHVH�H[SHULPHQWDO�JURXSV�FRXOG�EH�GHYHORSHG��+RZHYHU��WKHVH�ILQGLQJV�
PD\�KHOS�UHVHDUFKHUV�LQIOXHQFH�QRYLFH�PXVLF�WHDFKHUV�GXULQJ�WKHLU�LQLWLDO�WHDFKHU�
H[SHULHQFHV�� )XWXUH� UHVHDUFKHUV� PLJKW� FRQVLGHU� VWXGLHV� WKDW� LQFOXGH� D� JUHDWHU�
QXPEHU�RI�SDUWLFLSDQWV�IURP�PXOWLSOH�LQVWLWXWLRQV��

7KHUH� LV� PXFK� HYLGHQFH� WKDW� &.� DQG� 3&.� GHYHORSPHQW� KHOSV� H[SDQG�
SUHVHUYLFH� PXVLF� WHDFKHUV¶� DELOLW\� WR� XQGHUVWDQG� KRZ� WR� OHDG� D� UHKHDUVDO�
�%DOODQW\QH�	�3DFNHU�� ������(PHULFK�� ������0LOOLFDQ�� ����D��� KRZHYHU��PRUH�
SHGDJRJXHV�VKRXOG�FRQVLGHU�XVLQJ�6KXOPDQ¶V��������3&.�DQG�&.�IUDPHZRUNV�WR�
IXUWKHU�XQGHUVWDQG�KRZ�WR�KHOS�SUHVHUYLFH�PXVLF�WHDFKHUV�SUHSDUH�IRU�UHKHDUVDOV��
(YHQ� WKRXJK�3&.� VWXGLHV� LQ�PXVLF� HGXFDWLRQ� DUH� EHFRPLQJ�PRUH�ZLGHVSUHDG��
PDQ\�DVSHFWV�RI�KRZ�PXVLFDO�&.�LV�WDXJKW�DUH�VWLOO�QRW�IXOO\�XQGHUVWRRG��$OWKRXJK�
0LOOLFDQ������������D��LQYHVWLJDWHG�KRZ�H[SHUW�DQG�SUHVHUYLFH�WHDFKHUV�GHVFULEHG�
3&.��OLWWOH�LV�VWLOO�NQRZQ�DERXW�KRZ�WKHVH�SDUDGLJPV�DUH�XVHG�LQ�QRYLFHV¶�UHKHDUVDO�
SUHSDUDWLRQ� 6LQFH�QRYLFH�WHDFKHUV�GR�XQGHUVWDQG�3&.�VNLOOV�EXW�ODFN�WKH�JXLGDQFH�
RQ�KRZ�WR�HIIHFWLYHO\�FRQYH\�WKHLU�LGHDV�GXULQJ�D�UHKHDUVDO��LW�PD\�DOVR�EH�GLIILFXOW�
WR�VHSDUDWH�WKHVH�WZR�FRPSRQHQWV�ZKHQ�LQVWUXFWLQJ�SUHVHUYLFH�WHDFKHUV��,Q�RWKHU�
ZRUGV��LW�PD\�EH�XQUHDOLVWLF�WR�VHSDUDWH�OHVVRQ�SODQQLQJ�DQG�VFRUH�VWXG\��:KLOH�
WKHUH� DUH� PDQ\� YDULDEOHV� WKDW� DIIHFW� SUHVHUYLFH� WHDFKHUV¶� UHKHDUVDO� VNLOOV�� WKH�
FRQWLQXHG� H[SORUDWLRQ� RI� 3&.�� DQG� KRZ� LW� UHODWHV� WR� QRYLFH� WHDFKHUV¶� VNLOO�
GHYHORSPHQW��PLJKW�EH�D�XVHIXO�IUDPHZRUN�IRU�KHOSLQJ�PXVLF�WHDFKHU�HGXFDWRUV�
LQFUHDVH�SUHVHUYLFH�WHDFKHUV¶�UHKHDUVDO�HIILFDF\�

5HIHUHQFHV

%DOO�� '�� /�� �������� :LWK� DQ� H\H� RQ� WKH� PDWKHPDWLFDO� KRUL]RQ�� 'LOHPPDV� RI� WHDFKLQJ�
HOHPHQWDU\� VFKRRO� PDWKHPDWLFV�� 7KH� (OHPHQWDU\� 6FKRRO� -RXUQDO�� ������� ���±�����
GRL���������������

%DOO��'��/����������%ULGJLQJ�SUDFWLFHV�LQWHUWZLQLQJ�FRQWHQW�DQG�SHGDJRJ\�LQ�WHDFKLQJ�DQG�
OHDUQLQJ� WR� WHDFK�� -RXUQDO� RI� 7HDFKHU� (GXFDWLRQ�� ������� ���±�����
GRL����������������������������

%DOO��'��/���	�0F'LDUPLG��*��:����������7KH�VXEMHFW�PDWWHU�SUHSDUDWLRQ�RI�WHDFKHUV��,Q�:��
5��+RXVWRQ��(G����+DQGERRN�RI�UHVHDUFK�RQ�WHDFKHU�HGXFDWLRQ �SS�����±������1HZ�
<RUN��0DFPLOODQ�

%DOO��'��/���%DVV��+���+LOO��+���	�6FKLOOLQJ��6����������'HYHORSLQJ�PHDVXUHV�RI�PDWKHPDWLFDO�
NQRZOHGJH� IRU� WHDFKLQJ�� ,Q� 7HDFKHUV� 'HYHORSPHQW� *URXS� /HDGHUVKLS� 6HPLQDU��
3RUWODQG��25��7HDFKHUV�'HYHORSPHQW�*URXS�

%DOO��'��/���+LOO��+��&���	�%DVV��+����������.QRZLQJ�PDWKHPDWLFV�IRU�WHDFKLQJ��$PHULFDQ�
(GXFDWRU�����������±������±������±���

%DOO��'��/���/XELHQVNL��6���	�0HZERUQ� '����������5HVHDUFK�RQ�WHDFKLQJ�PDWKHPDWLFV��7KH�
XQ�VROYHG� SUREOHP� RI� WHDFKHUV¶� PDWKHPDWLFV� NQRZOHGJH�� ,Q� 9�� 5LFKDUGVRQ� �(G����
+DQGERRN�RI�UHVHDUFK�RQ�WHDFKLQJ���WK�HG���SS�����±������1HZ�<RUN��0DFPLOODQ�

%DOO��'��/���7KDPHV��0��+���	�3KHOSV��*����������&RQWHQW�NQRZOHGJH�IRU�WHDFKLQJ�ZKDW�
PDNHV� LW� VSHFLDO"� -RXUQDO� RI� 7HDFKHU� (GXFDWLRQ�� ������� ���±�����
GRL�������������������������
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%DOODQW\QH��-���	�3DFNHU��-�� ��������(IIHFWLYHQHVV�RI�SUHVHUYLFH�PXVLF� WHDFKHU�HGXFDWLRQ�
SURJUDPV�� 3HUFHSWLRQV� RI� HDUO\�FDUHHU� PXVLF� WHDFKHUV��0XVLF� (GXFDWLRQ� 5HVHDUFK��
���������±�����GRL�����������������������������

%DWWLVWL��)���	�*DURIDOR��5��-��������� 6XJJHVWLRQV�IRU�PDUNLQJ�WKH�VFRUH��,Q�)��)HQQHO�	�+��
%HJLDQ� �(GV��� &RQGXFWRUV� $QWKRORJ\ �9RO�� ��� SS�� ���±������ 1RUWKILHOG�� ,/��
,QVWUXPHQWDOLVW�

%DXHU��:�� ,�� �������� 7KH� DFTXLVLWLRQ� RI�PXVLFDO� WHFKQRORJLFDO� SHGDJRJLFDO� DQG� FRQWHQW�
NQRZOHGJH�� -RXUQDO� RI� 0XVLF� 7HDFKHU� (GXFDWLRQ�� ������� ��±����
GRL�������������������������

%HJOH��(��*����������&ULWLFDO�9DULDEOHV�LQ�0DWKHPDWLFV�(GXFDWLRQ��)LQGLQJV�IURP�D�6XUYH\�
RI� WKH� (PSLULFDO� /LWHUDWXUH�� :DVKLQJWRQ� '�&�� 0DWKHPDWLFV� $VVRFLDWLRQ� RI� WKH�
$PHULFD��1DWLRQDO�&RXQFLO RI�7HDFKHUV�RI�0DWKHPDWLFV��

%HLMDDUG��'���9HUORRS��1���	�9HUPXQW��-��'����������7HDFKHUV¶�SHUFHSWLRQV�RI�SURIHVVLRQDO�
LGHQWLW\��$Q�H[SORUDWRU\�VWXG\�IURP�D�SHUVRQDO�NQRZOHGJH�SHUVSHFWLYH��7HDFKLQJ�DQG�
7HDFKHU�(GXFDWLRQ������������±�����GRL���������6��������;�����������

%RUNR�� +��� 	� /LYLQJVWRQ�� &�� �������� &RJQLWLRQ� DQG� LPSURYLVDWLRQ�� 'LIIHUHQFHV� LQ�
PDWKHPDWLFV� LQVWUXFWLRQ� E\� H[SHUW� DQG� QRYLFH� WHDFKHUV�� $PHULFDQ� (GXFDWLRQDO�
5HVHDUFK�-RXUQDO������������±�����GRL��������������������������

%ULWWLQ�� 5��9�� �������� 3UHVHUYLFH� DQG� H[SHULHQFHG� WHDFKHUV¶� OHVVRQ� SODQV� IRU� EHJLQQLQJ�
LQVWUXPHQWDOLVWV�� -RXUQDO� RI� 5HVHDUFK� LQ� 0XVLF� (GXFDWLRQ�� ���� ��±����
GRL���������������������������

&KDQGOHU�� .�� :�� �������� $� VXUYH\� RI� FKRUDO� PHWKRGV� LQVWUXFWRUV� DW� 1$60�DFFUHGLWHG�
LQVWLWXWLRQV��3HGDJRJLFDO�FRQWHQW�NQRZOHGJH�RULHQWDWLRQ�DQG�WKH�FKRUDO�PHWKRGV�FODVV
�'RFWRUDO�GLVVHUWDWLRQ��8QLYHUVLW\�RI�&RORUDGR�DW�%RXOGHU���5HWULHYHG�IURP�3UR4XHVW�
'LVVHUWDWLRQV�DQG�7KHVHV���80,�1R����������

&RKHQ��-����������6WDWLVWLFDO�3RZHU�$QDO\VLV�IRU�WKH�%HKDYLRUDO�6FLHQFHV���QG�HG��+LOOVGDOH��
1-� /��(UOEDXP�

&RQZD\��&����������3HUFHSWLRQV�RI�EHJLQQLQJ�WHDFKHUV��WKHLU�PHQWRUV��DQG�DGPLQLVWUDWRUV�
UHJDUGLQJ� SUHVHUYLFH� PXVLF� WHDFKHU� SUHSDUDWLRQ�� -RXUQDO� RI� 5HVHDUFK� LQ� 0XVLF�
(GXFDWLRQ��������±����GRL����������������

'HQ]LQ�� 1�� .��� 	� /LQFROQ�� <�� 6�� �������� 7KH� 6DJH� KDQGERRN� RI� TXDOLWDWLYH� UHVHDUFK��
7KRXVDQG�2DNV��&$��6DJH�

'HSDHSH��)���9HUVFKDIIHO��/���	�.HOFKWHUPDQV��*����������3HGDJRJLFDO�FRQWHQW�NQRZOHGJH��
$� V\VWHPDWLF� UHYLHZ� RI� WKH� ZD\� LQ� ZKLFK� WKH FRQFHSW� KDV� SHUYDGHG� PDWKHPDWLFV�
HGXFDWLRQDO� UHVHDUFK�� 7HDFKLQJ� DQG� 7HDFKHU� (GXFDWLRQ�� ���� ��±����
GRL���������M�WDWH������������

'XOLQJ�� (�� %�� �������� 7KH� GHYHORSPHQW� RI� SHGDJRJLFDO�FRQWHQW� NQRZOHGJH�� 7ZR� FDVH�
VWXGLHV�RI�H[HPSODU\�JHQHUDO�PXVLF�WHDFKHUV �'RFWRUDO�GLVVHUWDWLRQ��7KH�2KLR�6WDWH�
8QLYHUVLW\���5HWULHYHG�IURP�3UR4XHVW�'LVVHUWDWLRQV�DQG�7KHVHV���80,�1R�����������

(PHULFK��'�� -�� ��������(YLGHQFH�RI� SHGDJRJLFDO� FRQWHQW� NQRZOHGJH�DPRQJ�KLJK� VFKRRO�
EDQG�GLUHFWRUV�DQG�XQLYHUVLW\�DSSOLHG�PXVLF�WHDFKHUV� LQ�WKH�FRQWH[W�RI�VWXGHQW�VHOI�
HYDOXDWLRQ �8QSXEOLVKHG� PDVWHU¶V� WKHVLV��� 8QLYHUVLW\� RI� $ODEDPD�� 7XVFDORRVD��
$ODEDPD�

)RUUHVWHU�� 6��+�� ��������0XVLF� WHDFKHU� NQRZOHGJH��$Q� H[DPLQDWLRQ� RI� WKH� LQWHUVHFWLRQV�
EHWZHHQ� LQVWUXPHQWDO� PXVLF� WHDFKLQJ� DQG� FRQGXFWLQJ �'RFWRUDO� GLVVHUWDWLRQ���
5HWULHYHG�IURP�3UR4XHVW�'LVVHUWDWLRQV�3XEOLVKLQJ���80,�1R�����������

*RKONH�� /�� -�� �������� 7KH� PXVLF� PHWKRGV� FODVV�� $FTXLVLWLRQ� RI� SHGDJRJLFDO� FRQWHQW�
NQRZOHGJH� E\� SUHVHUYLFH� PXVLF� WHDFKHUV�� �'RFWRUDO� GLVVHUWDWLRQ��� 3UR4XHVW�
'LVVHUWDWLRQV�3XEOLVKLQJ��80,�1R�����������



�� 0LVVRXUL�-RXUQDO�RI�5HVHDUFK�LQ�0XVLF�(GXFDWLRQ

*UHHQ��(��$��+���	�*LEVRQ��0����������7KH�PRGHUQ�FRQGXFWRU ��WK�HG����8SSHU�6DGGOH�
5LYHU��1-��3UHQWLFH�+DOO�

*URVVPDQ��3����������7KH�PDNLQJ�RI�D�WHDFKHU��7HDFKHU�NQRZOHGJH�DQG�WHDFKHU�HGXFDWLRQ��
1HZ�<RUN��7HDFKHUV�&ROOHJH�3UHVV�

+DVWRQ�� :��� 	� /HRQ�*XHUUHUR�� $�� �������� 6RXUFHV� RI� SHGDJRJLFDO� FRQWHQW� NQRZOHGJH�
UHSRUWV� E\� SUHVHUYLFH� LQVWUXPHQWDO� PXVLF� WHDFKHUV�� -RXUQDO� RI� 0XVLF� 7HDFKHU�
(GXFDWLRQ�����������±����GRL�������������������������

+LOO�� +�� &��� %DOO�� '�� /��� 	� 6FKLOOLQJ�� 6�� *�� �������� 8QSDFNLQJ� SHGDJRJLFDO� FRQWHQW�
NQRZOHGJH�� &RQFHSWXDOL]LQJ� DQG�PHDVXULQJ� WHDFKHUV¶� WRSLF�VSHFLILF� NQRZOHGJH� RI�
VWXGHQWV��-RXUQDO�IRU�5HVHDUFK�LQ�0DWKHPDWLFV�(GXFDWLRQ������������±����

+LOO�� +�� &��� 6FKLOOLQJ�� 6�� *��� 	� %DOO�� '�� /�� �������� 'HYHORSLQJ�PHDVXUHV� RI� WHDFKHUV¶�
PDWKHPDWLFV�NQRZOHGJH�IRU�WHDFKLQJ��7KH�(OHPHQWDU\�6FKRRO�-RXUQDO������������±����
GRL���������������

+XQVEHUJHU��'�� �������� 6FRUH� VWXG\� DQG� SUHSDUDWLRQ�� ,Q� )�� )HQQHO�	�+�� %HJLDQ� �(GV���
&RQGXFWRUV�$QWKRORJ\ �9RO�����SS�����±������1RUWKILHOG��,/��,QVWUXPHQWDOLVW�

+XQVEHUJHU�� '��� 	� (UQVW�� 5�� �������� 7KH� DUW� RI� FRQGXFWLQJ� ��QG HG���� 1HZ�<RUN�� 1<��
0F*UDZ�+LOO��,QF�

.DSODQ��/��6���	�2ZLQJV��2���:��$����������7HDFKHU�TXDOLW\��WHDFKLQJ�TXDOLW\��DQG�VFKRRO�
LPSURYHPHQW��%ORRPLQJWRQ��,1��3KL�'HOWD�.DSSD�,QWHUQDWLRQDO�3UHVV�

.HQQHG\�� 0�� 0�� �������� (GXFDWLRQ� UHIRUP� DQG� VXEMHFW� PDWWHU� NQRZOHGJH�� -RXUQDO� RI�
5HVHDUFK�LQ�6FLHQFH�7HDFKLQJ� ����������±�����GRL����������6,&,��������������������

.HQQHG\��0��0����������$WWULEXWLRQ�HUURU�DQG�WKH�TXHVW�IRU�WHDFKHU�TXDOLW\��(GXFDWLRQDO�
5HVHDUFK������������±�����GRL����������������;��������

.LQG�� 9�� �������� 3HGDJRJLFDO� FRQWHQW� NQRZOHGJH� LQ� VFLHQFH� HGXFDWLRQ�� 3RWHQWLDO� DQG�
SHUVSHFWLYHV� IRU� SURJUHVV�� 6WXGLHV� LQ� 6FLHQFH� (GXFDWLRQ�� ������� ���±�����
GRL��������������������������

.RHKOHU��0���	�0LVKUD��3����������:KDW�LV�WHFKQRORJLFDO�SHGDJRJLFDO�FRQWHQW�NQRZOHGJH�
�73$&.�"�&RQWHPSRUDU\�,VVXHV�LQ�7HFKQRORJ\�DQG�7HDFKHU�(GXFDWLRQ����������±���

/DEXWD�� -�� $�� �������� %DVLF� FRQGXFWLQJ� WHFKQLTXHV ��WK� HG���� (QJOHZRRG� &OLIIV�� 1-��
3UHQWLFH�+DOO

/DQH��-��6����������8QGHUJUDGXDWH�LQVWUXPHQWDO�PXVLF�HGXFDWLRQ�PDMRUV¶�DSSURDFK�WR�VFRUH�
VWXG\�LQ�YDULRXV�PXVLFDO�FRQWH[WV��-RXUQDO�RI�5HVHDUFK�LQ�0XVLF�(GXFDWLRQ���������±
�����GRL���������������������������

/DQH�� -�� 6�� �������� $Q� DQDO\VLV� RI� UHODWLRQVKLSV� EHWZHHQ� OHVVRQ� SODQQLQJ� WUDLQLQJ� DQG�
UHKHDUVDO�SDFLQJ�RI�XQGHUJUDGXDWH� LQVWUXPHQWDO�PXVLF�HGXFDWLRQ�PDMRUV� LQ�SUDFWLFH�
WHDFKLQJ�VHWWLQJV��-RXUQDO�RI�%DQG�5HVHDUFK�����������±��

/DQH��-��6���	�7DOEHUW��0��'����������([DPLQLQJ�OHVVRQ�SODQ�XVH�DPRQJ�LQVWUXPHQWDO�PXVLF�
HGXFDWLRQ� PDMRUV� GXULQJ� SUDFWLFH� WHDFKLQJ�� -RXUQDO� RI� 0XVLF� 7HDFKHU� (GXFDWLRQ��
���������±����GRL�������������������������

/HH�� (��� %URZQ�� 0�� 1��� /XIW�� -�� $��� 	� 5RHKULJ�� *�� +�� �������� $VVHVVLQJ� EHJLQQLQJ�
VHFRQGDU\�VFLHQFH�WHDFKHUV¶�3&.��3LORW�\HDU�UHVXOWV��6FKRRO�6FLHQFH�DQG�0DWKHPDWLFV��
����������±����GRL���������M����������������WE������[

/HH��<����������(QKDQFLQJ�SHGDJRJLFDO�FRQWHQW�NQRZOHGJH�LQ�D�FROODERUDWLYH�VFKRRO�EDVHG�
SURIHVVLRQDO�GHYHORSPHQW�SURJUDP�IRU� LQTXLU\�EDVHG�VFLHQFH� WHDFKLQJ��$VLD�3DFLILF�
)RUXP�RQ�6FLHQFH�/HDUQLQJ�DQG�7HDFKLQJ����������±���

/RXJKUDQ�� -��� %HUU\�� $��� 	�0XOKDOO�� 3�� ��������8QGHUVWDQGLQJ� DQG� GHYHORSLQJ� VFLHQFH�
WHDFKHUV¶�SHGDJRJLFDO�FRQWHQW�NQRZOHGJH ��QG�HG����%RVWRQ��0$��6HQVH�3XEOLVKHUV�



1R���������� ��

0DJQXVVRQ�� 6��� .UDMFLN�� -��� 	� %RUNR�� +�� �������� 1DWXUH�� VRXUFHV�� DQG� GHYHORSPHQW� RI�
SHGDJRJLFDO�FRQWHQW�NQRZOHGJH�IRU�VFLHQFH�WHDFKLQJ��,Q�-��*HVV�1HZVRPH�	�1��*��
/HGHUPDQ� �(GV����([DPLQLQJ�SHGDJRJLFDO�FRQWHQW�NQRZOHGJH �SS����±������%HUOLQ��
*HUPDQ\��6SULQJHU�

0DQIUHGR��-����������)DFWRUV�LQIOXHQFLQJ�FXUULFXODU�FRQWHQW�IRU�XQGHUJUDGXDWH�LQVWUXPHQWDO�
FRQGXFWLQJ�FRXUVHV��%XOOHWLQ�RI�WKH�&RXQFLO�IRU�5HVHDUFK�LQ�0XVLF�(GXFDWLRQ����±���

0LOHV��5���(G���������±�������7HDFKLQJ�PXVLF�WKURXJK�SHUIRUPDQFH�LQ�EDQG��9ROV���±����
&KLFDJR��,/��*,$�

0LOOLFDQ��-��6����������$�QHZ�IUDPHZRUN�IRU�PXVLF�HGXFDWLRQ�NQRZOHGJH�DQG�VNLOO��-RXUQDO�
RI�0XVLF�7HDFKHU�(GXFDWLRQ�����������±����GRL�������������������������

0LOOLFDQ�� -�� 6�� �������� 6WDUWLQJ� RXW� ULJKW�� %HJLQQLQJ� EDQG� SHGDJRJ\�� /DQKDP�� 0'��
6FDUHFURZ�3UHVV�

0LOOLFDQ��-��6����������'HVFULELQJ�LQVWUXPHQWDO�PXVLF�WHDFKHUV¶�WKLQNLQJ�LPSOLFDWLRQV�IRU�
XQGHUVWDQGLQJ�SHGDJRJLFDO�FRQWHQW�NQRZOHGJH��8SGDWH��$SSOLFDWLRQV�RI�5HVHDUFK�LQ�
0XVLF�(GXFDWLRQ�����������±����GRL�������������������������

0LOOLFDQ��-��6�������D���'HVFULELQJ�SUHVHUYLFH�LQVWUXPHQWDO�PXVLF�HGXFDWRUV¶�SHGDJRJLFDO�
FRQWHQW�NQRZOHGJH��8SGDWH��$SSOLFDWLRQV�RI�5HVHDUFK�LQ�0XVLF�(GXFDWLRQ�����������±
����GRL�������������������������

0LOOLFDQ�� -�� 6�� �����E��� ([DPLQLQJ� SHGDJRJLFDO� FRQWHQW� NQRZOHGJH� RI� DQ� H[SHUW� EDQG�
GLUHFWRU� WHDFKLQJ� OLSV� VOXUV�� -RXUQDO� RI� 0XVLF� 7HDFKHU� (GXFDWLRQ� ������ �������
GRL�������������������������

0RQWHPD\RU��0���	�0RVV��(��$����������(IIHFWV�RI�UHFRUGHG�PRGHOV�RQ�QRYLFH�WHDFKHUV¶�
UHKHDUVDO�YHUEDOL]DWLRQV��HYDOXDWLRQV��DQG�FRQGXFWLQJ��-RXUQDO�RI�5HVHDUFK�LQ�0XVLF�
(GXFDWLRQ���������±�����GRL�������������������������

0RQWHPD\RU��0���6LOYH\��%��$���$GDPV��$��/���	�:LWW��.��/����������(IIHFWV�RI�LQWHUQDO�
DQG� H[WHUQDO� IRFXV� RI� DWWHQWLRQ� GXULQJ� QRYLFHV¶� LQVWUXFWLRQDO� SUHSDUDWLRQ� RQ�
VXEVHTXHQW� UHKHDUVDO�EHKDYLRUV��-RXUQDO�RI�5HVHDUFK� LQ�0XVLF�(GXFDWLRQ���������±
�����GRL�������������������������

2NSDOD��&��2���	�(OOLV��5����������7KH�SHUFHSWLRQV�RI�FROOHJH�VWXGHQWV�RQ�WHDFKHU�TXDOLW\��
$�IRFXV�RQ�WHDFKHU�TXDOLILFDWLRQV��(GXFDWLRQ�������������±����

3KHOSV��*���	�6FKLOOLQJ��6����������'HYHORSLQJ�PHDVXUHV�RI�FRQWHQW�NQRZOHGJH�IRU�WHDFKLQJ�
UHDGLQJ��7KH�(OHPHQWDU\�6FKRRO�-RXUQDO������������±����GRL���������������

3ULFH��+��(���	�0DQQ��$��0����������7KH�HIIHFW�RI�FRQGXFWRUV�RQ�HQVHPEOH�HYDOXDWLRQV��
%XOOHWLQ� RI� WKH� &RXQFLO� IRU� 5HVHDUFK� LQ� 0XVLF� (GXFDWLRQ�� ������� ��±����
GRL���������EXOFRXUHVPXVHGX���������

5DLEHU�� 0��� 	� 7HDFKRXW�� '�� �������� )URP� PXVLF� VWXGHQW� WR� WHDFKHU�� 1HZ� <RUN�� 1<��
5RXWOHGJH�

5RPLQHV�� )�� '�� �������� $� VXUYH\� RI� XQGHUJUDGXDWH� LQVWUXPHQWDO� FRQGXFWLQJ� FXUULFXOD��
-RXUQDO�RI�%DQG�5HVHDUFK�����������±���

5RZDQ��%���6FKLOOLQJ��6��*���%DOO��'��/���0LOOHU��5�� $WNLQV�%XUQHWW��6���	�&DPEXUQ��(��
�������� 0HDVXULQJ� WHDFKHUV¶� SHGDJRJLFDO� FRQWHQW� NQRZOHGJH� LQ� VXUYH\V�� $Q�
H[SORUDWRU\�VWXG\��3UHVHQWHG�DW� WKH�$QQ�$UERU��&RQVRUWLXP�IRU�3ROLF\�5HVHDUFK� LQ�
(GXFDWLRQ��8QLYHUVLW\�RI�3HQQV\OYDQLD�

6FKPLGW��0����������3UHVHUYLFH�VWULQJ�WHDFKHUV¶�OHVVRQ�SODQQLQJ�SURFHVVHV��$Q�H[SORUDWRU\�
VWXG\�� -RXUQDO� RI� 5HVHDUFK� LQ� 0XVLF� (GXFDWLRQ�� ���� �±����
GRL���������������������������

6KXOPDQ�� /�� 6�� �������� 7KRVH� ZKR� XQGHUVWDQG�� .QRZOHGJH� JURZWK� LQ� WHDFKLQJ��
(GXFDWLRQDO�5HVHDUFKHU����������±����GRL����������������;���������

6KXOPDQ��/��6����������.QRZOHGJH�DQG�WHDFKLQJ��)RXQGDWLRQV�RI�WKH�QHZ�UHIRUP��+DUYDUG�
(GXFDWLRQDO�5HYLHZ����������±����GRL����������KDHU������M���Z��U��������



�� 0LVVRXUL�-RXUQDO�RI�5HVHDUFK�LQ�0XVLF�(GXFDWLRQ

6LOYHUPDQ��-���	�7KRPSVRQ��3��:����������7RZDUG�D�IUDPHZRUN�IRU�WKH�GHYHORSPHQW�RI�
PDWKHPDWLFDO�NQRZOHGJH�IRU� WHDFKLQJ��-RXUQDO�RI�0DWKHPDWLFV�7HDFKHU�(GXFDWLRQ��
�������±�����GRL���������V����������������

6LOYH\��%��$�� �������� (IIHFWV� RI� VFRUH� VWXG\� RQ� QRYLFHV¶� FRQGXFWLQJ� DQG� UHKHDUVLQJ��$�
SUHOLPLQDU\�LQYHVWLJDWLRQ��%XOOHWLQ�RI�WKH�&RXQFLO�IRU�5HVHDUFK�LQ�0XVLF�(GXFDWLRQ��
���������±���

6LOYH\��%��$���	�)LVKHU��5��$�� ��������(IIHFWV� RI� FRQGXFWLQJ�SODQH�RQ�EDQG� DQG� FKRUDO�
PXVLFLDQV¶�SHUFHSWLRQV�RI�FRQGXFWRU�DQG�HQVHPEOH�H[SUHVVLYLW\��-RXUQDO�RI�5HVHDUFK�
LQ�0XVLF�(GXFDWLRQ���������±�����GRL�������������������������

6LOYH\��%��$���	�0RQWHPD\RU��0����������(IIHFWV�RI�LQWHUQDO�DQG�H[WHUQDO�IRFXV�RI�DWWHQWLRQ�
RQ�QRYLFHV¶�UHKHDUVDO�HYDOXDWLRQV��-RXUQDO�RI�5HVHDUFK�LQ�0XVLF�(GXFDWLRQ���������±
�����GRL������������������������

6LOYH\��%��$���0RQWHPD\RU��0���	�%DXPJDUWQHU��&��0����������$Q�REVHUYDWLRQDO�VWXG\�RI�
VFRUH� VWXG\� SUDFWLFHV� DPRQJ� XQGHUJUDGXDWH� LQVWUXPHQWDO� PXVLF� HGXFDWLRQ�
PDMRUV� -RXUQDO� RI� 5HVHDUFK� LQ� 0XVLF� (GXFDWLRQ� ���� �������
GRL�������������������������

6LOYH\��%��$���6SULQJHU��'��*���	�(XEDQNV��6��&�� ��������$Q�H[DPLQDWLRQ�RI�XQLYHUVLW\�
FRQGXFWLQJ� IDFXOW\�PHPEHUV¶� VFRUH� VWXG\�DWWLWXGHV�DQG�SUDFWLFHV��-RXUQDO�RI�0XVLF�
7HDFKHU�(GXFDWLRQ�����������±����GRL�������������������������

6QRZ�� 6�� /�� �������� 5HKHDUVLQJ� LQ� WKH� FKRUDO� FRQWH[W�� $� TXDOLWDWLYH� H[DPLQDWLRQ� RI�
XQGHUJUDGXDWH�FRQGXFWRU�WHDFKHU�SODQQLQJ�SURFHVVHV�DQG�UHODWLRQVKLSV�WR�HPHUJHQW�
SHGDJRJLFDO� NQRZOHGJH� HYLGHQFHG� LQ� WHDFKLQJ �'RFWRUDO� GLVVHUWDWLRQ��� 3UR4XHVW�
'LVVHUWDWLRQV�3XEOLVKLQJ��80,�1R�����������

7DPLU��3����������6XEMHFW�PDWWHU�DQG�UHODWHG�SHGDJRJLFDO�NQRZOHGJH�LQ�WHDFKHU�HGXFDWLRQ��
7HDFKLQJ�DQG�7HDFKHU�(GXFDWLRQ����������±�����GRL�����������������;����������;

9HQHVLOH��&�� -�� ��������7KH�DFTXLVLWLRQ�RI�SHGDJRJLFDO�FRQWHQW�NQRZOHGJH�E\�YRFDO� MD]]�
HGXFDWRUV�� �'RFWRUDO� 'LVVHUWDWLRQ��� 3UR4XHVW� 'LVVHUWDWLRQV� 3XEOLVKLQJ� �80,� 1R��
���������



1R���������� ��

$SSHQGL[�$�� /HVVRQ�3ODQV

%RWK�*URXSV�
�VW KRXU

%DVLF�&RQGXFWLQJ�
������,QWURGXFWLRQ�DQG�UDWLRQDOH�IRU�WKH�VWXG\
������EDVLF�FRQGXFWLQJ�WHFKQLTXH
�IRU�H[DPSOH��SDWWHUQ��SODQH��OHIW�KDQG��EDVLF�JHVWXUHV�
6FRUH�6WXG\��
������6FRUH�RULHQWDWLRQ�
�IRU�H[DPSOH��UHDGLQJ�D�VFRUH��PHORG\��KDUPRQ\��G\QDPLFV�
������6FRUH�PDUNLQJ�GLVFXVVLRQ
�3DVV�RXW�VFRUHV�,�KDYH�PDUNHG�DQG�KDYH�D�EULHI�GLVFXVVLRQ�RI�ZKDW�WKH\�QRWLFH�
������3DVV�RXW�6FRUH�0DUNLQJ�&KHFNOLVW��DGDSWHG�IURP�%DWWLVWL�	�*DURIDOR��
������DQG�PXVLFDO VFRUH��7KH�1RUWK�)DFH E\�-D\�%RFRRN��WR�EH�XVHG�IRU
GLVFXVVLRQ�DQG�SUDFWLFH��

&RQWHQW�.QRZOHGJH�*URXS�
�QG KRXU

'HWDLOHG�6FRUH�6WXG\��
������'LVFXVV�LGHQWLI\LQJ�LPSRUWDQW�PXVLFDO�OLQHV��ZKDW�DUH�WKH�PHORG\��
KDUPRQ\��UK\WKPLF�SDUWV��XVLQJ�WKH�FKHFNOLVW�DV�D�JXLGH��
�����0DNH�VFRUH�RQ�PHORG\��KDUPRQ\��DQG�UK\WKPLF�OLQHV�ZLWK�D�SDUWQHU��PDUN�
ZLWK�SHQV��SHQFLOV��RU�KLJKOLJKWHUV�
������/DUJH�JURXS�GLVFXVVLRQ�RQ�PHORG\��KDUPRQ\��DQG�UK\WKPLF�OLQHV
������/LVWHQ�WR�D�SURYLGHG�SURIHVVLRQDO�UHFRUGLQJ�ZLWK�VFRUH
������'LVFXVVLRQ�RQ�KRZ�WKH�OLVWHQLQJ�WR�WKH�PRGHO�HIIHFWHG�ZKDW�WKHLU�VFRUH�
VWXG\
������6LQJ�LQGLYLGXDO�OLQHV�RI�WKH�VFRUH�
������6LOHQW�6FRUH�6WXG\
������*LYH�SDUWLFLSDQWV�WKHLU�SUHSDUDWLRQ�FKHFNOLVW�DQG�PXVLFDO�VFRUH��

3HGDJRJ\�&RQWHQW�.QRZOHGJH�
�QG KRXU

5HKHDUVDO�7HFKQLTXHV��
������'LVFXVVLRQ�DERXW�UHKHDUVDO�WHFKQLTXHV��0RGHOLQJ�
������6LQJ�LQGLYLGXDO�PHORGLF�OLQHV�LQ�WKH�PDQQHU�WKH\�ZDQW�WKHP�WR�VRXQG �IRU�
H[DPSOH��V\OODEOHV��G\QDPLFV��SLWFK�DFFXUDF\��XVLQJ�GLIIHUHQW�PHORG\�OLQHV�ZLWK�
IRUP�7KH�1RUWK�)DFH WR�GHPRQVWUDWH�PRGHOLQJ�RQ�SULPDU\�LQVWUXPHQW�RU�VLQJLQJ�
ZLWK�FRUUHFW�WLPEUH��DUWLFXODWLRQ��DQG�G\QDPLFV���
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������/HFWXUH�DERXW�UHKHDUVDO�WHFKQLTXHV��6HTXHQFLQJ�LQVWUXFWLRQ�ZLWK�VSHFLILF�
H[DPSOHV �IRU�H[DPSOH��ODUJH�JURXS�UHKHDUVDO��VPDOO�JURXS�UHKHDUVDO��SDFLQJ��
������,QGLYLGXDO�SUDFWLFH�ZULWLQJ�GRZQ�D�EULHI�VHTXHQFH�SODFH�
������/HFWXUH�DERXW�UHKHDUVDO�WHFKQLTXHV��6SHFLILF�IHHGEDFN
������3DUWQHU�XS�DQG�SUDFWLFH�JLYLQJ�VSHFLILF�IHHGEDFN�HDFK�RWKHU��
������'LVFXVVLRQ�DERXW�UHKHDUVDO�WHFKQLTXHV��&RQWH[WXDOL]LQJ�WKH�SHUIRUPDQFH�
������6LOHQW�VFRUH�VWXG\�DQG�UHKHDUVDO�WHFKQLTXH�VWXG\�WLPH��
������*LYH�SDUWLFLSDQWV�WKHLU�SUHSDUDWLRQ�FKHFNOLVW
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'U��5RQ�6KUR\HU��$Q�+LVWRULFDO�6WXG\�RI�+LV�&DUHHU�DQG�&RQWULEXWLRQV�
WR�&HQWUDO�0HWKRGLVW�8QLYHUVLW\

5\DQ�0F/RXWK
8QLYHUVLW\�RI�0LVVRXUL
-XO\ ����
'LVVHUWDWLRQ�6XSHUYLVRU��'U��%ULDQ�6LOYH\

'LVVHUWDWLRQ $EVWUDFW�

7KH�SXUSRVH�RI�WKLV�KLVWRULFDO�VWXG\�ZDV�WR�GRFXPHQW�WKH�WHDFKLQJ�FDUHHU�DQG�
DFKLHYHPHQWV�RI�'U��5RQDOG�6KUR\HU�DW�&HQWUDO�0HWKRGLVW�8QLYHUVLW\�LQ�RUGHU�WR
H[DPLQH�WKH�FRQWULEXWLRQV�PDGH�E\�'U��6KUR\HU�WR�KLV�VWXGHQWV��WKH�LQVWLWXWLRQ��DQG�
WKH�PXVLF�SURIHVVLRQ��

7KH�IROORZLQJ�GDWD�ZHUH FROOHFWHG�GXULQJ�WKLV�VWXG\���D��LQWHUYLHZV�ZLWK�'U��
6KUR\HU�� �E�� ZULWWHQ� VXUYH\V� IURP� KLV� IRUPHU� VWXGHQWV� DQG� FROOHDJXHV��
�F�� LQWHUYLHZV� ZLWK� IRUPHU� &HQWUDO� 0HWKRGLVW� 8QLYHUVLW\� 3UHVLGHQW� 0DULDQQH�
,QPDQ�� �G�� REVHUYDWLRQV� RI� 'U�� 6KUR\HU¶V� LQIRUPDO� LQWHUDFWLRQV� ZLWK� RWKHUV��
�H��VFRUHV�IURP�FRPSRVLWLRQV�WKDW�KH�ZURWH���I��SURIHVVLRQDO�DQG�LQIRUPDO�ZULWLQJV�
WKDW� KH� FRPSRVHG�� �J� OHWWHUV� FROOHFWHG� IURP� FRUUHVSRQGHQFHV� ZLWK� RWKHUV�� DQG�
�K��FRQFHUW�SURJUDPV�LQ�ZKLFK�KH�DSSHDUHG�DV�D�SHUIRUPHU�RU�WKRVH�WKDW�LQFOXGHG�
KLV�PXVLF�

&KDSWHU���RI�WKLV�VWXG\�EHJLQV�WKH�FKURQRORJLFDO�H[DPLQDWLRQ�RI�'U��6KUR\HU¶V�
OLIH�IURP�ELUWK�WR�WKH�EHJLQQLQJ�RI�KLV�FDUHHU���&KDSWHU���VHUYHV�DV�D�FKURQRORJ\�RI�
'U�� 6KUR\HU¶V� FDUHHU� ZKLOH� DW� &HQWUDO� 0HWKRGLVW� 8QLYHUVLW\�� � &KDSWHU� �� LV� D�
GHWDLOHG�H[DPLQDWLRQ�RI�KLV�PXVLFDO�FRPSRVLWLRQDO�VW\OH��KLV�ZRUN�DV�DQ�DUUDQJHU��
DQG� KLV� PXVLF� SHUIRUPDQFH� VNLOOV�� � &KDSWHU �� GRFXPHQWV� 'U�� 6KUR\HU� DV� D�
SHGDJRJXH�� DQG� KLV� WHDFKLQJ� VW\OH�� � +LV� LQIOXHQFH� RQ� WKH� &HQWUDO� 0HWKRGLVW�
8QLYHUVLW\�FRPPXQLW\�IURP������WR�WRGD\�LV�GHVFULEHG�LQ�&KDSWHU����&KDSWHU���LV�
D�VXPPDWLRQ�RI�WKH�ILQGLQJV�IURP�WKH�VWXG\�DV�D�ZKROH��

'U��6KUR\HU�ZDV HIIHFWLYH� LQ�PDQ\�ZD\V�GXULQJ�KLV� FDUHHU�� �$V� D� WHDFKHU��
SHUIRUPHU�� FRPSRVHU�� FROOHDJXH�� DQG� DGPLQLVWUDWRU�� KH� FRQWULEXWHG� WR� &HQWUDO�
0HWKRGLVW�8QLYHUVLW\�DQG�FRQWLQXHV�WR�SRVLWLYHO\�LQIOXHQFH�WHDFKHUV��VWXGHQWV��DQG�
KLV�FRPPXQLW\��+H�PDGH�D�ODVWLQJ�LPSDFW�RQ�WKH�LQVWLWXWLRQ�WKURXJK�KLV�UROH�DV�DQ�
DGPLQLVWUDWRU�DQG�IDFXOW\�PHPEHU��DQG�DIIHFWHG�WKH�OLYHV�RI�VWXGHQWV�ZKR�VWXGLHG�
ZLWK�KLP�SULYDWHO\��LQ�WKH�FODVVURRP��DQG�LQ�HQVHPEOHV��'U��6KUR\HU�DOVR�OHIW�KLV�
PDUN�RQ�WKH�PXVLF�SURIHVVLRQ�DV�D�FRPSRVHU��+LV�PXVLF�KDV�EHHQ�IHDWXUHG�E\�PDQ\�
LQVWLWXWLRQV��DW�FRQIHUHQFHV��DQG�KDV�EHHQ�SHUIRUPHG�E\�SURIHVVLRQDO�PXVLFLDQV��
+H�LV�KLJKO\�UHJDUGHG�DV�D�SHUIRUPHU��RQH�ZKR�SRVVHVVHV�JUHDW�YHUVDWLOLW\��DQG�KDV�
LPSUHVVHG�IHOORZ�SOD\HUV�DQG�DXGLHQFH�PHPEHUV��
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$� 6WXG\� RI� 6RFLDO� &RPSDULVRQV� DQG� WKHLU� (IIHFWV� RQ� +LJK� 6FKRRO�
&KRLU�'LUHFWRUV

/DXUD�.LWFKHO�
8QLYHUVLW\�RI�0LVVRXUL
0D\�����
'LVVHUWDWLRQ�6XSHUYLVRU��'U��:HQG\�6LPV

'LVVHUWDWLRQ�$EVWUDFW�

7KLV�VWXG\�ZDV�GHVLJQHG�WR�H[DPLQH�VRFLDO�FRPSDULVRQ�XVDJH�E\�KLJK�VFKRRO�
FKRLU�GLUHFWRUV��DQG�SRVVLEOH�DWWULEXWHV�WKDW�PD\�DIIHFW�WKH�W\SHV�RI�FRPSDULVRQV�
WKDW�DUH�XWLOL]HG��'LUHFWRUV�IURP�IRXU�0LGZHVWHUQ�VWDWHV�ZHUH�LQYLWHG�WR�SDUWLFLSDWH�
LQ�D�VXUYH\�GHVLJQHG�WR�DQVZHU�UHVHDUFK�TXHVWLRQV�SHUWDLQLQJ�WR�WKH�H[WHQW�WR�ZKLFK�
WKH\�HQJDJH�LQ�VRFLDO�FRPSDULVRQV��WKH�GLIIHUHQW�ZD\V�WKDW�WKH\�VRFLDOO\�FRPSDUH��
DQG�SRWHQWLDO�UHODWLRQVKLSV�EHWZHHQ�MRE�DWWULEXWHV��SHUFHLYHG�FRQWURO��DQG�VRFLDO�
FRPSDULVRQ� W\SHV�� 7KUHH� KXQGUHG� DQG� VL[W\�WKUHH� SDUWLFLSDQWV� UHWXUQHG� XVDEOH�
VXUYH\V� IRU� D� UHVSRQVH� UDWH� RI� ������� 5HVXOWV� LQGLFDWHG� WKDW� GLUHFWRUV� ZHUH�
HQJDJLQJ�LQ�VRFLDO�FRPSDULVRQ��PRVWO\�WR�VHHN�LQIRUPDWLRQ��SUREOHP�VROYH��DQG�
YDOLGDWH�RSLQLRQV��7KHVH�FRPSDULVRQV�ZHUH�XSZDUG�DVVLPLODWLYH��ZKLFK�UHVHDUFK�
KDV� IRXQG� WR� KDYH� SRVLWLYH� HPRWLRQDO� RXWFRPHV�� VXFK� DV� LQVSLUDWLRQ� DQG�
DGPLUDWLRQ��7ZR�DWWULEXWHV��SHUFHLYHG�FRQWURO�DQG�QXPEHU�RI�\HDUV�WDXJKW��SOD\HG�
D� UROH� LQ� WKUHH� FRPSDULVRQ� W\SHV� 8SZDUG�$VVLPLODWLRQ��8SZDUG�&RQWUDVW�� DQG�
'RZQZDUG�$VVLPLODWLRQ��$�TXDOLWDWLYH�FRPSRQHQW�RI�WKH�VXUYH\�FRQILUPV�WKDW�WKH�
SDUWLFLSDQWV�ZHUH� HQJDJLQJ� LQ�XSZDUG� DVVLPLODWLYH�EHKDYLRUV�EXW� DOVR�SURYLGHV
HYLGHQFH�WKDW�VRPH�GLUHFWRUV�H[SHULHQFHG�WKH�QHJDWLYH�HIIHFWV�RI�FRPSDULVRQV DV�
ZHOO�
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0XVLF� (GXFDWLRQ� 3URIHVVRUV¶� %HOLHIV� 5HJDUGLQJ� (VVHQWLDO�0XVLFDO��
$FDGHPLF�DQG�(PRWLRQDO�6NLOOV�LQ�8QGHUJUDGXDWH�0XVLF�(GXFDWLRQ

(PLO\�-��0F*LQQLV
8QLYHUVLW\�RI�0LVVRXUL�.DQVDV�&LW\
0D\ ����
'LVVHUWDWLRQ�6XSHUYLVRU��'U��-RVHSK 3DULVL

'LVVHUWDWLRQ $EVWUDFW�

8QGHUJUDGXDWH� PXVLF� HGXFDWLRQ� PDMRUV� VRPHWLPHV� ODFN� WKH� PXVLFDO��
DFDGHPLF� RU� HPRWLRQDO� VNLOOV� QHHGHG� WR� VXFFHVVIXOO\� FRPSOHWH� WKH� GHJUHH�
SURJUDP��,PSURYHPHQW�LQ�DFDGHPLF�DQG�HPRWLRQDO�VNLOOV�KDV�EHHQ�VKRZQ�WR�KDYH�
D� SRVLWLYH� HIIHFW� RQ� FRJQLWLYH� VNLOO� GHYHORSPHQW�� FROOHJH� WUDQVLWLRQ�� FROOHJH�
UHWHQWLRQ��SK\VLFDO�DQG�PHQWDO�KHDOWK��DQG�MRE�VXFFHVV��&XQKD�	�+HFNPDQ��������
'DYLGVRQ�� ������.DXW]�	�=DQRQL�� ������� )XUWKHUPRUH�� SDVW� UHVHDUFK� LQGLFDWHV�
WKHVH� VNLOOV� DUH� PDOOHDEOH� LQWR� DGXOWKRRG� DQG� FDQ� EH� HIIHFWLYHO\� WDXJKW� DW� WKH�
FROOHJLDWH� OHYHO� �&XQKD�	�+HFNPDQ�� ������'DYLGVRQ�� ������.DXW]��+HFNPDQ��
'LULV��WHU�:HHO��	�%RUJKDQV��������

7KH� SUHVHQW� VWXG\� FROOHFWHG� UHVSRQVHV� IURP�PXVLF� HGXFDWLRQ� SURIHVVRUV� WR�
GHWHUPLQH��D��%HOLHIV�UHJDUGLQJ�HVVHQWLDO�PXVLFDO��DFDGHPLF��DQG�HPRWLRQDO�VNLOOV�
QHHGHG� IRU� XQGHUJUDGXDWH� PXVLF� HGXFDWLRQ� PDMRUV� WR FRPSOHWH� WKH� GHJUHH�
VXFFHVVIXOO\���E��%HOLHIV�DERXW�WKH�WHDFKDELOLW\�RI�WKHVH�VNLOOV�DQG�ZKHWKHU�WKH\�DUH�
WDXJKW�DW�SDUWLFLSDQWV¶�LQVWLWXWLRQV��DQG��F��6WUDWHJLHV�DQG�OHDUQLQJ�DFWLYLWLHV�WR�KHOS�
VWXGHQWV�GHYHORS�WKHVH�VNLOOV��3URIHVVRUV��Q  ������ZKR�WHDFK�XQGHUJUDGXDWH�PXVLF�
HGXFDWLRQ�FRXUVHV�ZHUH�VXUYH\HG�WR�GLVFRYHU�ZKDW�WKH\�EHOLHYHG�WR�EH�WKH�PRVW�
HVVHQWLDO� VNLOO� LQ� HDFK� RI� WKUHH� DUHDV��PXVLFDO�� DFDGHPLF�� DQG� HPRWLRQDO�� 7KH\�
LQGLFDWHG�ZKHWKHU�WKH\�EHOLHYHG�WKHVH�VNLOOV�DUH�WHDFKDEOH�DQG�ZKHWKHU�WKH\�DUH�
WDXJKW�DW� WKHLU� LQVWLWXWLRQV�� WKHQ�SURYLGHG�DQ�H[DPSOH�RI�KRZ�RQH�RI� WKHLU�FLWHG�
VNLOOV�LV�WDXJKW���

7KH� IROORZLQJ� VNLOOV� ZHUH� PRVW� IUHTXHQWO\� FLWHG�� DXUDO� VNLOOV��
PXVLFDOLW\�PXVLFLDQVKLS�� OLWHUDF\� �UHDGLQJ� DQG� ZULWLQJ��� HPSDWK\�� DQG�
SHUVHYHUDQFH��0XVLFDO� VNLOOV�ZHUH� EHOLHYHG� WR� EH� WKH�PRVW� WHDFKDEOH� DQG�PRVW�
IUHTXHQWO\� WDXJKW�� IROORZHG� E\� DFDGHPLF� VNLOOV�� WKHQ� HPRWLRQDO� VNLOOV�� 6RPH�
FRPPRQDOLWLHV� DPRQJ� WHDFKLQJ� VWUDWHJLHV� HPHUJHG�� DV� ZHOO� DV� VRPH� XQLTXH�
H[DPSOHV�� 7KHVH� ILQGLQJV� DUH� UHOHYDQW� WR� PXVLF� HGXFDWLRQ� SURIHVVRUV� ZKHQ�
FRQVLGHULQJ� FXUULFXODU� VWUDWHJLHV� WKDW�PD\� EHVW� KHOS� WKHLU� VWXGHQWV� VXFFHVVIXOO\�
FRPSOHWH� WKH� GHJUHH� SURJUDP�� 7KH� ILQGLQJV� PD\� DOVR� EHQHILW� FXUUHQW� DQG�
SURVSHFWLYH� PXVLF� HGXFDWLRQ� PDMRUV� DV� WKH\� H[DPLQH�� GHYHORS�� DQG� UHILQH� WKH�
SDUWLFXODU�VNLOOV�QHFHVVDU\�WR�EH�D�VXFFHVVIXO�PXVLF�HGXFDWLRQ�PDMRU�
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(IIHFWV� RI� 'LIIHULQJ� &RQWHQW� .QRZOHGJH� 7\SHV� RQ� 3HUFHSWLRQV� RI�
1RYLFHV¶�5HKHDUVDO�(IIHFWLYHQHVV��$Q�([SORUDWRU\�6WXG\

$DURQ�7��:DFNHU
8QLYHUVLW\�RI�0LVVRXUL
0D\�����
'LVVHUWDWLRQ�6XSHUYLVRU��'U��%ULDQ�6LOYH\

'LVVHUWDWLRQ�$EVWUDFW�

7KLV�GLVVHUWDWLRQ�FRPSULVHV�WKUHH�SURMHFWV�WKDW�ZHUH�GHVLJQHG�WR�LQYHVWLJDWH�
VSHFLILF� OHVVRQ� SODQQLQJ� SUDFWLFHV� DQG� KRZ� PXVLF� WHDFKHU� HGXFDWRUV� PLJKW�
LPSURYH�VWXGHQWV¶�LQVWUXFWLRQDO�SUHSDUDWLRQ��7KH�ILUVW�LQYHVWLJDWLRQ�LV�D�UHYLHZ�RI�
OLWHUDWXUH� SHUWDLQLQJ� WR� OHVVRQ� SODQQLQJ� DQG� WHDFKHU� NQRZOHGJH²VSHFLILFDOO\�
3HGDJRJLFDO� &RQWHQW� .QRZOHGJH� �3&.�� DQG� &RQWHQW� .QRZOHGJH� �&.��� 7KH�
VHFRQG�LQYHVWLJDWLRQ�LV�D�VXUYH\�VWXG\�DERXW�SUHVHUYLFH�WHDFKHUV¶�SHUFHSWLRQV�RI
ZKHUH�LQ�WKHLU�FRXUVHZRUN�OHVVRQ�SODQV�ZHUH�WDXJKW�DQG�XVHG��EHOLHIV�UHJDUGLQJ�
WKH�LPSRUWDQFH�RI�SODQQLQJ��DQG�KRZ�SUHSDUHG�WKH\�IHOW�WR�XVH�OHVVRQ�SODQQLQJ�LQ�
WKHLU� FODVVHV�� 5HVSRQGHQWV� �1�  � ����� LQGLFDWHG� WKDW� WKH\� ZHUH� WDXJKW� OHVVRQ�
SODQQLQJ� PRUH� RIWHQ LQ� PXVLF� HGXFDWLRQ� FRXUVHV� WKDQ� LQ� JHQHUDO� HGXFDWLRQ� RU�
PXVLF�PHWKRG�FRXUVHV��7KH�WKLUG�LQYHVWLJDWLRQ�LV�DQ�H[SHULPHQWDO�VWXG\��1RYLFH�
FRQGXFWRUV��1� �����ZHUH�UDQGRPO\�GLYLGHG�LQWR�WZR�HTXDO�JURXSV��Q� ����SHU�
JURXS��� ,� VRXJKW� WR� GHWHUPLQH� ZKHWKHU� QRYLFHV� ZKR� IRFXVHG� WKHLU� UHKHDUVDO�
SUHSDUDWLRQ� XVLQJ� W\SLFDO� VFRUH� VWXG\�PHWKRGRORJLHV� �&.�� GLIIHUHG� IURP� WKRVH�
ZKRVH�SUHSDUDWLRQ�LQYROYHG�ERWK�VFRUH�VWXG\�DQG�VSHFLILF�UHKHDUVDO�VWUDWHJLHV��&.�
DQG� 3&.��� ,� IRXQG� QR� VLJQLILFDQW� GLIIHUHQFHV� EHWZHHQ� WKH� FRQWURO� DQG�
H[SHULPHQWDO�JURXSV¶� VFRUH� VWXG\�NQRZOHGJH�RU� UHKHDUVDO�HIIHFWLYHQHVV� UDWLQJV��
5HVXOWV� IURP� WKHVH� WKUHH� SURMHFWV� LQGLFDWHG� WKDW� SUHVHUYLFH� WHDFKHUV� �D�� IRXQG�
OHVVRQ�SODQQLQJ�WR�EH�LPSRUWDQW���E��IHOW�SUHSDUHG�WR�XVH�OHVVRQ�SODQV�DV�SDUW�RI�WKH�
LQVWUXFWLRQDO�SURFHVV��DQG��F��FRXOG�XVH�HLWKHU�SUHSDUDWLRQ�PHWKRG�WR�SUHSDUH�IRU�
UHKHDUVDOV�
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6FKRRO�&RPPXQLW\� 3DUWQHUVKLSV� LQ� &RPPXQLW\� &KLOGUHQ
V� &KRLU�
2UJDQL]DWLRQV

(OL]DEHWK�0F)DUODQG
8QLYHUVLW\�RI�0LVVRXUL
0D\�����
'LVVHUWDWLRQ�6XSHUYLVRU��'U��:HQG\�/��6LPV

'LVVHUWDWLRQ�$EVWUDFW�

7KLV�GHVFULSWLYH�VWXG\�H[DPLQHG�FRPPXQLW\�FKLOGUHQ¶V�FKRLUV¶�SDUWLFLSDWLRQ�
LQ� .���� VFKRRO�FRPPXQLW\� SDUWQHUVKLSV� WR� GHVFULEH� FKDUDFWHULVWLFV� RI� WKHVH�
RUJDQL]DWLRQV�DQG�WKHLU�SDUWQHUVKLSV�DQG�WR�H[DPLQH�ZKDW�WKH�GLUHFWRUV�EHOLHYHG�WR�
EH� WKH� EHQHILWV� DQG� FKDOOHQJHV� RI� VXFK� SDUWQHUVKLSV�� �'LUHFWRUV� RI� FRPPXQLW\�
EDVHG� FKLOGUHQ¶V� FKRLUV� LQ� WKH� 8QLWHG� 6WDWHV� �1  � ���� FRPSOHWHG� D� VXUYH\�
WKDW� LQFOXGHG� TXHVWLRQV� DERXW� WKHLU� RUJDQL]DWLRQ¶V� SDUWLFLSDWLRQ� LQ� YDULRXV�
IRUPV� RI� VFKRRO�FRPPXQLW\� SDUWQHUVKLSV� 7KLUW\�WKUHH� SHUFHQW� RI� UHVSRQGHQW¶V�
RUJDQL]DWLRQV�SDUWLFLSDWHG�LQ�DW�OHDVW�RQH�SDUWQHUVKLS���0RVW�RI�WKRVH�ZHUH�ORQJ�
WHUP��VLPSOH�WUDQVDFWLRQ�SDUWQHUVKLSV�ZLWK�.����SXEOLF�VFKRROV�� LQLWLDWHG�E\�WKH�
FKLOGUHQ¶V� FKRLU� RUJDQL]DWLRQV�� � *RDOV� RI� SDUWQHUVKLSV� LQFOXGHG� FKRUDO� PXVLF�
HGXFDWLRQ�� VXSSRUW� IRU� VFKRROV�FRPPXQLW\�� WDOHQW� LGHQWLILFDWLRQ�� RXWUHDFK�
HQJDJHPHQW��DQG�OLIHORQJ�VNLOO�GHYHORSPHQW��7KHVH�JRDOV�ZHUH�DFKLHYHG�WKURXJK�
DFWLYLWLHV� VXFK� DV� SHUIRUPDQFHV�� HGXFDWLRQDO� DFWLYLWLHV�� UHKHDUVDOV�� DQG�
UHFUXLWPHQW�� 6RPH� IDFWRUV� PRUH� VWURQJO\� DIIHFWHG� WKH� GHFLVLRQ� WR� GHYHORS� D�
SDUWQHUVKLS�WKDQ�RWKHUV��LQFOXGLQJ�QHHGV�RI�WKH�VFKRRO��SRWHQWLDO�IRU�UHFUXLWPHQW��
DQG�ORFDWLRQ���%HQHILWV�RI�SDUWQHUVKLSV�IRU�VLQJHUV�LQFOXGHG�H[SRVXUH�WR�HQKDQFHG�
PXVLFDO�H[SHULHQFHV�DQG�FRQQHFWLQJ�ZLWK�RWKHU�VLQJHUV��3DUWQHUVKLSV�DOVR�SURYLGHG�
EHQHILWV�WR�FKLOGUHQ¶V�FKRLU�RUJDQL]DWLRQV� VXFK�DV�LQFUHDVHG�HIIHFWLYHQHVV�RI�WKH�
RUJDQL]DWLRQ¶V�FKRUDO�SURJUDP��UHFUXLWPHQW��H[SRVXUH�WR�GLYHUVH�SRSXODWLRQV�DQG�
SXEOLF� UHODWLRQV�� 'LUHFWRUV� SHUFHLYHG� WKH� FKDOOHQJHV� RI� VFKRRO�FRPPXQLW\�
SDUWQHUVKLS�SDUWLFLSDWLRQ�WR�EH�FRPPXQLFDWLRQ��ODFN�RI�PRQH\��DQG�ILQGLQJ�WLPH�
WR� SODQ�LPSOHPHQW� SURJUDPV�� (GXFDWRUV� DQG� FRPPXQLW\� PXVLF� GLUHFWRUV� QHHG�
PRUH�LQIRUPDWLRQ�DERXW�SDUWQHUVKLSV�WR�EH�DEOH�WR�FRQWULEXWH�WR�EXLOGLQJ�VKDUHG�
H[SHULHQFHV�� &RQYHUVDWLRQ� DQG� HGXFDWLRQ� LV� QHHGHG� WR� IDFLOLWDWH� FRRSHUDWLRQ�
EHWZHHQ�RUJDQL]DWLRQV�WR�ILQG�FRPPRQ�JURXQG�IRU�WKH�JRRG�RI�PXVLF�HGXFDWLRQ�LQ�
FRPPXQLWLHV�
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0LVVRXUL�0XVLF�(GXFDWRUV�$VVRFLDWLRQ�6WDWH�&RQIHUHQFH
5HVHDUFK�3RVWHU�3UHVHQWDWLRQV
-DQXDU\�����
2VDJH�%HDFK��02

)DFXOW\�DQG�'RFWRUDO�'LVVHUWDWLRQ�5HVHDUFK

7KH�0XVLFDO�/LIH�RI�%LOO\�&LRIIL���$�1DUUDWLYH�,QTXLU\
,VDDF�%LFNPRUH��8QLYHUVLW\�RI�&HQWUDO�0LVVRXUL��GRFWRUDO�GLVVHUWDWLRQ��$UL]RQD�6WDWH�
8QLYHUVLW\��

7KH�/LIH�DQG�0XVLF�RI�5RODQG�0DUYLQ�&DUWHU��$PHULFDQ�&RPSRVHU��$UUDQJHU��
&RQGXFWRU��(GXFDWRU

%UDQGRQ�$��%R\G��8QLYHUVLW\�RI�0LVVRXUL�&ROXPELD��GRFWRUDO�GLVVHUWDWLRQ��)ORULGD�
6WDWH�8QLYHUVLW\�

$�6HOHFWHG�&RQWHQW�$QDO\VLV�RI�WKH�0XVLF�RI�&KXFN�%HUU\������������,PSOLFDWLRQV�IRU�
0XVLF�7KHUDS\

5REHUW�*URHQH��8QLYHUVLW\�RI�0LVVRXUL�.DQVDV�&LW\

3HUFHSWLRQ�RI�'LVFUHSDQFLHV�%HWZHHQ�,QWHQWLRQV�DQG�2XWFRPHV�'XULQJ�0XVLF�3UDFWLFH��
'LIIHUHQFHV�$PRQJ�0XVLFLDQV�ZLWK�9DULHG�/HYHOV�RI�([SHULHQFH�DQG�([SHUWLVH

/DQL�0��+DPLOWRQ��8QLYHUVLW\�RI�0LVVRXUL�.DQVDV�&LW\��5REHUW�$��'XNH��7KH�
8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ�

6FKRRO�&RPPXQLW\�3DUWQHUVKLSV�LQ�&RPPXQLW\�&KLOGUHQ
V�&KRLU�2UJDQL]DWLRQV
(OL]DEHWK�+RJDQ�0F)DUODQG��6RXWKHDVW�0LVVRXUL�6WDWH�8QLYHUVLW\��GRFWRUDO�
GLVVHUWDWLRQ��8QLYHUVLW\�RI�0LVVRXUL�&ROXPELD�

(IIHFWV�RI�6WDWH�0LQGIXOQHVV�,QGXFWLRQ�RQ�WKH�3UHSDUDWLRQ�DQG�&UHDWLRQ�RI�([SUHVVLYH�
9RFDO�3HUIRUPDQFHV

3HWHU�0LNV]D�	�)UDQN�'LD]��,QGLDQD�8QLYHUVLW\�-DFREV�6FKRRO�RI�0XVLF��'DSKQH�
7DQ��8QLYHUVLW\�RI�7RURQWR

(IIHFWV�RI�6LQJOH�9HUVXV�0XOWLSOH�/LQH�0XVLF�1RWDWLRQ�)RUPDWV�DQG�+RPRSKRQLF�YHUVXV�
3RO\SKRQLF�0XVLFDO�7H[WXUHV�RQ�6HOI�'LUHFWHG�5HKHDUVDO�3URFHGXUHV DQG�9RFDO�2FWHW�
3HUIRUPDQFH�4XDOLW\

&KDUOHV�5��5RELQVRQ��8QLYHUVLW\�RI�0LVVRXUL�.DQVDV�&LW\��'HERUDK�$��&RQIUHGR��
7HPSOH�8QLYHUVLW\��5XWK�9��%ULWWLQ��8QLYHUVLW\�RI�WKH�3DFLILF��'DQLHO�-��.HRZQ��
<RXQJVWRZQ�6WDWH�8QLYHUVLW\��3KLOLS�%��(GHOPDQ��8QLYHUVLW\�RI�0DLQH

7KHUH¶V�1R�7KHUH�7KHUH��([SHULHQFHV�RI�6L[�5XUDO�0XVLF�(GXFDWRUV
-RFHO\Q�6WHYHQV�3UHQGHUJDVW��7UXPDQ�6WDWH�8QLYHUVLW\

(IIHFWV�RI�:LQG�(QVHPEOH�6HDWLQJ�&RQILJXUDWLRQV�RQ�&ROOHJH�,QVWUXPHQWDOLVWV¶�
3HUFHSWLRQV�RI�(QVHPEOH�6RXQG

%ULDQ�$�6LOYH\��8QLYHUVLW\�RI�0LVVRXUL�&ROXPELD��$DURQ�7��:DFNHU��0LVVRXUL�
9DOOH\�&ROOHJH��%UDGOH\�-��5HJLHU��8QLYHUVLW\�RI�0LVVRXUL�&ROXPELD�
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,PSRVWHU�3KHQRPHQRQ�5HVSRQVHV�RI�(DUO\�&DUHHU�0XVLF�(GXFDWLRQ�)DFXOW\
:HQG\�/�6LPV��8QLYHUVLW\�RI�0LVVRXUL�&ROXPELD��-DQH�:��&DVVLG\��/RXLVLDQD�6WDWH�
8QLYHUVLW\

3URJUDPPLQJ�7UHQGV�RI�0LVVRXUL�&ODVV���DQG���+LJK�6FKRRO�7RS�&RQFHUW�%DQGV�
$DURQ�7��:DFNHU��0LVVRXUL�9DOOH\�&ROOHJH��

$�'HVFULSWLYH�$QDO\VLV�RI�&RQFXUUHQW�,QVWUXFWLRQ�LQ�6HFRQGDU\�&KRUDO�5HKHDUVDOV
$GDP�&��=UXVW��8QLYHUVLW\�RI�&HQWUDO�0LVVRXUL��GRFWRUDO�GLVVHUWDWLRQ��)ORULGD�6WDWH�
8QLYHUVLW\��

*UDGXDWH�'HJUHH�5HVHDUFK

7KH�6LJQLILFDQFH�RI�5HSHUWRLUH�IURP�WKH�<RXQJ�&RPSRVHUV�3URMHFW�DQG�&RQWHPSRUDU\�
0XVLF�3URMHFW�LQ�7RGD\
V�%DQG�5HSHUWRLUH

&KULVWRSKHU�6��%DUFKHVN\��7UR\�%XFKDQDQ�+LJK�6FKRRO��8QLYHUVLW\�RI�0LVVRXUL�
&ROXPELD�

7UDQVJHQGHU�6WXGHQWV�LQ�6HFRQGDU\�&KRUDO�&ODVVURRPV
'XVWLQ�6��&DWHV��8QLYHUVLW\�RI�0LVVRXUL�.DQVDV�&LW\

$�6XUYH\�RI�&RPPXQLW\�%DQG�3DUWLFLSDQWV�LQ�0DUTXHWWH��0LFKLJDQ
$PDQGD�-��)OLIOHW��8QLYHUVLW\�RI�0LVVLVVLSSL

$Q�$QDO\VLV�RI�$GMXGLFDWRU�)HHGEDFN�IRU�+LJK�6FKRRO�7UHEOH�&KRLUV�DW�WKH�������2OH�
0LVV�&KRUDO�)HVWLYDO

(ULF�-RKQVRQ��8QLYHUVLW\�RI�0LVVLVVLSSL

)ORZ�7KHRU\�DQG�$OOHYLDWLRQ�RI�0XVLF�3HUIRUPDQFH�$Q[LHW\
/L�/L��8QLYHUVLW\�RI�0LVVRXUL�&ROXPELD

$�+LVWRU\�RI�9RFDO�0XVLF�(GXFDWLRQ�DW�$OFRUQ�6WDWH�8QLYHUVLW\����������
*DLO�$��6LPSVRQ��8QLYHUVLW\�RI�0LVVLVVLSSL

$VVLPLODWLRQ�3URFHVVHV��+RZ�0XVLF�0DMRUV�$GDSW�WR�&ROOHJLDWH�*URXS�3LDQR
5DFKHO�'��0HQVFKHU��8QLYHUVLW\�RI�0LVVRXUL�&ROXPELD�

7KH�(IIHFWV�RI�3URIHVVLRQDO�DQG�8QGHUJUDGXDWH�([SHULHQFHV�RQ�-D]]�3HGDJRJ\�6HOI�
(IILFDF\�$PRQJ�+LJK�6FKRRO�%DQG�'LUHFWRUV

%UDGOH\�-��5HJLHU��8QLYHUVLW\�RI�0LVVRXUL�&ROXPELD

0XVLF�7HDFKHUV¶�3HUFHSWLRQV�RI�7KHLU�,QYROYHPHQW�LQ�WKH�,PSOHPHQWDWLRQ�3URFHVVHV�RI�
,QGLYLGXDOL]HG�(GXFDWLRQ�3URJUDPV��3UHOLPLQDU\�ILQGLQJV�

.DUHQ�6WDIIRUG��8QLYHUVLW\�RI�.DQVDV

&KRUDO�5HKHDUVDO�3ODQQLQJ�7HFKQLTXHV�RI�2QH�6HOHFWHG�6XFFHVVIXO�+LJK�6FKRRO�&KRUDO�
'LUHFWRU

5RG�9HVWHU��8QLYHUVLW\�RI�0LVVLVVLSL
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8QGHUJUDGXDWH�6WXGHQW�3URMHFWV�

=HWD�&KDSWHU��3KL�0X�$OSKD�6LQIRQLD��$�����<HDU�+LVWRU\
-DPHV�0��6KHPZHOO��8QLYHUVLW\�RI�0LVVRXUL�&ROXPELD��DGYLVHG�E\�
'U��0LFKDHO�%XGGV�
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&DOO�IRU�3DSHUV
���� 0LVVRXUL�0XVLF�(GXFDWRUV�$VVRFLDWLRQ�
6WDWH�&RQIHUHQFH�5HVHDUFK�3RVWHU�3UHVHQWDWLRQV

0LVVRXUL� KDV� RQH� RI� WKH� PRVW� VXFFHVVIXO� UHVHDUFK� VHVVLRQV� RI� DQ\� VWDWH�
FRQIHUHQFH��7KH�SRVWHU�IRUPDW�DOORZV�IRU�D�QXPEHU�RI�UHVHDUFKHUV�WR�SUHVHQW�WKHLU�
ZRUN�LQ�DQ�LQIRUPDO�VHWWLQJ��ZKHUH�SDUWLFLSDQWV�FDQ�HQJDJH�LQ�FRQYHUVDWLRQ�ZLWK�
WKH�UHVHDUFKHU��5HVHDUFKHUV�ZKRVH�UHSRUWV�DUH�FKRVHQ�IRU�SUHVHQWDWLRQ�ZLOO�SUHSDUH�
D�SRVWHU�GHVFULELQJ�WKHLU�UHVHDUFK�DQG�EH�DYDLODEOH�GXULQJ�WKH�SUHVHQWDWLRQ�VHVVLRQ�
WR� GLVFXVV� WKHLU� ZRUN�� 3DUWLFLSDQWV� ZLOO� EULQJ� ��� FRSLHV� RI� WKHLU� DEVWUDFW� IRU�
GLVWULEXWLRQ�DW� WKH�VHVVLRQ��DQG�UHVSRQG�WR�LQTXLULHV�DERXW�WKHLU�ZRUN�WKDW�FRXOG�
LQFOXGH�UHTXHVWV�IRU�WKH�FRPSOHWH�SDSHU��RU�LQIRUPDWLRQ�DERXW�KRZ�WR�REWDLQ�LW�LQ�
WKH�FDVH�RI�WKHVHV�DQG�GLVVHUWDWLRQV�

7KRVH�ZKR�ZLVK�WR�VXEPLW�D�UHSRUW�IRU�FRQVLGHUDWLRQ�VKRXOG�FRPSO\�ZLWK WKH�
IROORZLQJ�JXLGHOLQHV�

�� 7KHUH� ZLOO� EH� WKUHH� NLQGV� RI� UHVHDUFK� DFFHSWHG� IRU� SUHVHQWDWLRQ�� D��
FRPSOHWHG�PDVWHU¶V�WKHVHV�RU�GRFWRUDO�GLVVHUWDWLRQV��E��UHSRUWV�RI�RULJLQDO�UHVHDUFK�
VWXGLHV��DQG�F��VWXGHQW�QRQ�GHJUHH�SURMHFWV��

��� D�� 7R� VXEPLW� FRPSOHWHG� PDVWHU¶V� RU� GRFWRUDO� UHVHDUFK�� LW� RQO\� LV�
QHFHVVDU\�WR�VXEPLW�D�FRS\�RI�WKH�DEVWUDFW��D�FRS\�RI�WKH�GRFXPHQW¶V�WLWOH�SDJH��
DQG�D�FRS\�RI�WKH�VLJQDWXUH�SDJH�ZKLFK�LQGLFDWHV�WKDW�WKH�SDSHU�ZDV�DFFHSWHG�LQ�
SDUWLDO� IXOILOOPHQW� RI� GHJUHH� UHTXLUHPHQWV�� 7KH� QDPH� RI� WKH� GHJUHH�JUDQWLQJ�
LQVWLWXWLRQ� VKRXOG� DSSHDU� RQ� RQH� RI� WKHVH� SDJHV�� RU�PXVW� EH� LQFOXGHG�ZLWK� WKH�
VXEPLVVLRQ�� DV� ZHOO� DV� WKH� DXWKRU¶V� IXOO� QDPH� DQG� H�PDLO�� ,I� DOO� RI� WKH� DERYH�
PHQWLRQHG� LWHPV� DUH� LQFOXGHG�� WKH� FRPSOHWHG� WKHVLV� RU� GLVVHUWDWLRQ� ZLOO� EH�
JXDUDQWHHG� DFFHSWDQFH� IRU� SUHVHQWDWLRQ�� 7KHVH� PD\� EH� VHQW� E\� H�PDLO� WR� WKH�
DGGUHVV�RQ�WKH�QH[W�SDJH�

E��7R�VXEPLW�D�UHSRUW�RI�DQ�RULJLQDO�UHVHDUFK�SURMHFW��H�PDLO�D�FRS\�RI�WKH�
FRPSOHWH�SDSHU�� LQFOXGLQJ�DQ�DEVWUDFW�� LQ�:RUG�GRFXPHQW� IRUPDW�� 7KH�SURMHFW�
VKRXOG� GHPRQVWUDWH� VRXQG� UHVHDUFK� SUDFWLFHV� DQG� ZULWLQJ� VW\OH� DQG� VKRXOG� EH�
FRPSOHWH��6PDOO�VFDOH�VWXGLHV��LQFOXGLQJ�DFWLRQ�UHVHDUFK��DUH�DSSURSULDWH�IRU�WKLV�
IRUXP��7KH�DXWKRU¶V�QDPH��DGGUHVV��H�PDLO��DQG�FXUUHQW�VFKRRO�DIILOLDWLRQ�VKRXOG�
DSSHDU�RQO\�RQ�D�VHSDUDWH�SDJH�ILOH�IURP�WKH�DEVWUDFW�DQG�RU�PDQXVFULSW��

F�� 6WXGHQWV� PD\� SUHVHQW� QRQ�GHJUHH� SURMHFWV� WKDW� DUH� VXEPLWWHG� E\�
IDFXOW\� DW�0LVVRXUL� FROOHJHV� DQG�8QLYHUVLWLHV��)DFXOW\�PHPEHUV� VKRXOG� FRQWDFW�
:HQG\�6LPV�DW�WKH�DGGUHVV�EHORZ�IRU IXUWKHU�LQIRUPDWLRQ�

�� 3DSHUV� SUHVHQWHG� DW� FRQIHUHQFHV� RWKHU� WKDQ� SUHYLRXV� 00($� VWDWH�
FRQIHUHQFHV�ZLOO�EH�SHUPLWWHG�DV�ORQJ�DV�WKLV�LV�FOHDUO\�LQGLFDWHG�LQ�D�VWDWHPHQW�
LQFOXGHG�ZLWK�WKH�VXEPLVVLRQ��



�� 0LVVRXUL�-RXUQDO�RI�5HVHDUFK�LQ�0XVLF�(GXFDWLRQ

�� $XWKRUV�ZLOO�EH�DSSULVHG�RI�WKH�UHVXOWV�RI�WKH�VHOHFWLRQ�SURFHVV�E\�H�PDLO��
$�KDUG�FRS\�RI�DFFHSWDQFH�OHWWHUV�ZLOO�EH�SURYLGHG�XSRQ�UHTXHVW�

�� 6XEPLVVLRQV�PXVW�DUULYH�DW� WKH�DGGUHVV�EHORZ�E\�'HFHPEHU����� ������
$XWKRUV�ZLOO�UHFHLYH�QRWLILFDWLRQ�RI�DFFHSWDQFH�E\�WKH�HQG�RI�'HFHPEHU��$GGUHVV�
VXEPLVVLRQV��RU�TXHVWLRQV��WR��

:HQG\�6LPV��8QLYHUVLW\�RI�0LVVRXUL�&ROXPELD
6LPV:#PLVVRXUL�HGX

:H� ZLOO� ORRN� IRUZDUG� WR� D� ODUJH� QXPEHU� RI� VXEPLVVLRQV� DQG� WR� DQRWKHU�
LQWHUHVWLQJ�DQG�OLYHO\�UHVHDUFK�VHVVLRQ�



0LVVRXUL�-RXUQDO�RI�5HVHDUFK�LQ�0XVLF�(GXFDWLRQ

³7KH ROGHVW FRQWLQXRXVO\ SXEOLVKHG VWDWH MRXUQDO GHGLFDWHG WR
PXVLF HGXFDWLRQ UHVHDUFK�´

,1)250$7,21�72�&2175,%87256

7KH�0LVVRXUL�-RXUQDO�RI�0XVLF�(GXFDWLRQ LV�D�SXEOLFDWLRQ�GHYRWHG�WR�WKH�QHHGV�
DQG� LQWHUHVWV� RI� WKH� VFKRRO� DQG� FROOHJH�PXVLF� WHDFKHUV� RI�0LVVRXUL� DQG� RI� WKH�
QDWLRQ��7KH�HGLWRULDO�FRPPLWWHH�RI�WKH�MRXUQDO�HQFRXUDJHV�VXEPLVVLRQV�RI�RULJLQDO�
UHVHDUFK� SHUWLQHQW� WR� LQVWUXFWLRQ� LQ� PXVLF� RI� D� SKLORVRSKLFDO�� KLVWRULFDO��
TXDQWLWDWLYH�RU�TXDOLWDWLYH�QDWXUH��,Q�DGGLWLRQ��UHYLHZV�RI�OLWHUDWXUH�WKDW�LQFOXGH�D�
UDWLRQDOH�SXUSRVH��DV�ZHOO�DV�FRQFOXVLRQV�DQG�RU�LPSOLFDWLRQV�IRU�UHVHDUFK�DQG�RU�
SUDFWLFH��DQG�VXJJHVWLRQV�IRU�IXWXUH�UHVHDUFK��ZLOO�EH�FRQVLGHUHG��

6XEPLVVLRQ�3URFHGXUHV� $XWKRUV�DUH�LQYLWHG�WR�VXEPLW�DQ�DEVWUDFW�RI�����± ����
ZRUGV� DQG� PDQXVFULSW� LQ� D� VLQJOH� �GRF� DWWDFKPHQW� WR� WKH� HGLWRU� YLD�
VLOYH\ED#PLVVRXUL�HGX��$XWKRUV�DUH�UHTXHVWHG�WR�UHPRYH�DOO�LGHQWLI\LQJ�SHUVRQDO�
GDWD� IURP� VXEPLWWHG� DUWLFOHV�� 0DQXVFULSWV� VXEPLWWHG� IRU� UHYLHZ� PXVW� QRW� EH�
SUHYLRXVO\�SXEOLVKHG�RU�XQGHU�FRQVLGHUDWLRQ�IRU�SXEOLFDWLRQ�HOVHZKHUH�

6W\OH�0DQXVFULSWV�VKRXOG�FRQIRUP�WR�WKH�PRVW�UHFHQW�VW\OH�UHTXLUHPHQWV�VHW�IRUWK�
LQ� WKH� 3XEOLFDWLRQ� 0DQXDO� RI� WKH� $PHULFDQ� 3V\FKRORJLFDO� $VVRFLDWLRQ �$3$��
6L[WK� HGLWLRQ���$XWKRUV� RI� QRQ�TXDQWLWDWLYH� SDSHUV�PD\� DOWHUQDWLYHO\� FKRRVH� WR�
DGKHUH�WR�7KH�&KLFDJR�0DQXDO�RI�6W\OH��RU�$�0DQXDO�IRU�:ULWHUV�RI�7HUP�3DSHUV��
7KHVHV��DQG�'LVVHUWDWLRQV �.��/��7XUDELDQ���6W\OHV�VKRXOG�QRW�EH�PL[HG�ZLWKLQ�WKH�
VXEPLVVLRQ��7KH�WH[W�VKRXOG�EH�GRXEOH�VSDFHG�DQG�XVH�D����SRLQW�IRQW��$OO�ILJXUHV�
DQG�WDEOHV�VKRXOG�EH�VXEPLWWHG�FDPHUD�UHDG\�ZLWKLQ�WKH�PDQXVFULSW�DQG�GHVLJQHG�
VR�WKDW�WKH\�ZLOO�ILW�ZLWK�WKH�SDJH�VSDFH�RI�WKH�MRXUQDO��DSSUR[LPDWHO\�����LQFKHV�
ZLGH� E\� ���� LQFKHV� KLJK�� DQG� XVH� DQ� ��SRLQW� RU� ODUJHU� IRQW� VL]H�� � 7R� DVVXUH�
DQRQ\PLW\� GXULQJ� WKH� UHYLHZ� SURFHVV�� QR� LGHQWLI\LQJ� LQIRUPDWLRQ� VKRXOG� EH�
LQFOXGHG�LQ�WKH�VXEPLVVLRQ�

5HYLHZ�3URFHGXUHV� 7KUHH�HGLWRULDO�FRPPLWWHH�PHPEHUV�UHYLHZ�VXEPLVVLRQV�LQ�D�
EOLQG�UHYLHZ�SURFHVV��$XWKRUV�ZLOO�QRUPDOO\�EH�QRWLILHG�RI�WKH�VWDWXV�RI�WKH�UHYLHZ�
ZLWKLQ� WZR� PRQWKV�� 7KH� HGLWRULDO� FRPPLWWHH� DGKHUHV� WR� WKH� 5HVHDUFK�
3XEOLFDWLRQ�3UHVHQWDWLRQ�&RGH�RI�(WKLFV�RI�WKH�0XVLF�(GXFDWLRQ�5HVHDUFK�&RXQFLO�
RI�1$I0(��1DWLRQDO�$VVRFLDWLRQ�IRU�0XVLF�(GXFDWLRQ�DQG�WKH�1DWLRQDO�5HVHDUFK�
&RPPLWWHH�RI�WKH�$PHULFDQ�0XVLF�7KHUDS\�$VVRFLDWLRQ�



KWWSV���PPHD�QHW�PLVVRXUL�MRXUQDO�RI�UHVHDUFK�LQ�PXVLF�HGXFDWLRQ

0�����-�����5�����0�����(

7KH�ROGHVW�FRQWLQXRXVO\�SXEOLVKHG�VWDWH�MRXUQDO
GHGLFDWHG�WR�PXVLF�HGXFDWLRQ�UHVHDUFK


