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(IIHFWLYH� 3UDFWLFH�

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

9ROXPH� ���1XPEHU���
:LQWHU������ ��������

"� �����0(1&�� 7KH�1DWLRQDO�
$VVRFLDWLRQ� IRU�0XVLF� (GXFDWLRQ�

�������������������������

$Q� ,QYHVWLJDWLRQ� RI�2EVHUYHG� 3UDFWLFH�
"�

%HKDYLRUV�� 6HOI�5HSRUWHG� 3UDFWLFH�

+DELWV�� DQG� WKH�3HUIRUPDQFH� $FKLHYHPHQW�
RI�+LJK� 6FKRRO�:LQG� 3OD\HUV�
3HWHU�0LNV]D�

8QLYHUVLW\�RI�&RORUDGR�� %RXOGHU�

7KH� SULPDU\� JRDO� RI� WKLV� VWXG\�ZDV� WR�H[DPLQH� UHODWLRQVKLSV� DPRQJ� REVHUYHG� SUDFWLFH�
EHKDYLRUV�� VHOI�UHSRUWHG� SUDFWLFH� KDELWV�� DQG� SHUIRUPDQFH� DFKLHYHPHQW� RI� KLJK� VFKRRO�

ZLQG� SOD\HUV� �1�  � ����� 3DUWLFLSDQWV� SUDFWLFHG� LQ� WKUHH� ���PLQXWH� VHVVLRQV�� UDWHG� WKHLU�

SUDFWLFH� HIILFLHQF\� IROORZLQJ� HDFK� GD\�� DQG� FRPSOHWHG� D� SUDFWLFH� VXUYH\�� 3DUWLFLSDQWV�

SHUIRUPHG� D� UHVHDUFKHU�FRPSRVHG� "WXGH� VL[� WLPHV� DFURVV� WKH� GXUDWLRQ� RI� WKH� VWXG\��
3HUIRUPDQFHV� ZHUH� UDWHG� XVLQJ� REMHFWLYH� DQG� VXEMHFWLYH� FULWHULD�� 3UDFWLFH� VHVVLRQV� ZHUH�

REVHUYHG� IRU�IUHTXHQFLHV� RI� VHOHFWHG� SUDFWLFH� EHKDYLRUV�� ,QWHUMXGJH� UHOLDELOLW\� IRU�SHUIRU�
PDQFH� UDWLQJV� DQG� REVHUYDWLRQV� ZDV� DFFHSWDEOH� WR�KLJK�� $� VLJQLILFDQW� FKDQJH� �S��� ������
LQ�SHUIRUPDQFH� DFKLHYHPHQW� ZDV� GHWHFWHG� RYHU� WLPH� �G�

 � ������ 7KH� EHKDYLRUV� H[KLELWHG�

WKH�PRVW� ZHUH� UHSHDW� PHDVXUH�� UHSHDW� VHFWLRQ�� DQG�PDUNV� SDUW�� 6LJQLILFDQW� FRUUHODWLRQV�

ZHUH� IRXQG�� �D�� DPRQJ� WKH�EHKDYLRUV� UHSHDW� VHFWLRQ�� ZKROH�SDUW�ZKROH�� DQG� VORZLQJ�� �E��
EHWZHHQ� SHUIRUPDQFH� DFKLHYHPHQW� DQG� WKH�EHKDYLRUV� UHSHDW� VHFWLRQ�� ZKROH�SDUW�ZKROH��

VORZLQJ�� DQG� VNLSSLQJ� GLUHFWO\� WR�RU�MXVW� EHIRUH� FULWLFDO� PXVLFDO� VHFWLRQV� RI� WKH�"WXGH�� DQG�

�F��EHWZHHQ� SHUIRUPDQFH� DFKLHYHPHQW� DQG� VHOI�UHSRUWV� RI�SHUFHQWDJH� RI� WLPH� VSHQW� RQ� IRU�

PDO� DQG� LQIRUPDO� SUDFWLFH� DQG� XVH� RI�PHWURQRPH�� 6HOI�HYDOXDWLRQV� RI�SUDFWLFH� HIILFLHQF\�
ZHUH� VWURQJO\� UHODWHG� WR�SHUIRUPDQFH� DFKLHYHPHQW� VFRUHV� DW�GD\� RQH�� OHVV� VR� DW�GD\� WZR��
DQG� QRW� DW�DOO� RQ� GD\� WKUHH��/DVWO\�� VHYHUDO� VPDOO� UHODWLRQVKLSV� ZHUH� DOVR� IRXQG� EHWZHHQ�

VHOI�UHSRUWHG� SUDFWLFH� KDELWV� DQG� REVHUYHG� SUDFWLFH� EHKDYLRUV��

.H\ZRUGV�� LQVWUXPHQWDO�PXVLF�� SUDFWLFLQJ�� SHUIRUPDQFH� DFKLHYHPHQW�� SUDFWLFH� EHKDYLRUV��

SUDFWLFH� KDELWV�� GHOLEHUDWH� SUDFWLFH�

0XVLF� SUDFWLFH� LV� D� FUXFLDO� HOHPHQW� RI� HYHU\� PXVLFLDQ
V� GHYHORSPHQW�� 0DQ\� VWXG�

LHV�KDYH� GRFXPHQWHG� WKH�ODUJH�TXDQWLWLHV� RI� WLPH�PXVLFLDQV� GHYRWH� WR�SUDFWLFLQJ��
ZKHWKHU� WKH\� EH� EHJLQQHU� RU� LQWHUPHGLDWH� OHDUQHUV� �H�J��� 6ORERGD�� 'DYLGVRQ�� +RZH��

	� 0RRUH�� ������� DGYDQFHG� VWXGHQWV� �H�J��� 6PLWK�� ������� RU�SURIHVVLRQDOV� �H�J���
/HKPDQQ�	� (ULFVVRQ�� �������5HVHDUFKHUV� DQG�SUDFWLWLRQHUV�DOLNH�UHFRJQL]H� WKH�QHHG�
IRU�GHWHUPLQLQJ�ZKLFK� SUDFWLFH� DSSURDFKHV� DQG� VSHFLILF�SUDFWLFH�EHKDYLRUV� DUH� WKH�
PRVW� HIIHFWLYH� IRU� LQFUHDVLQJ� SHUIRUPDQFH� DFKLHYHPHQW�� $V� D� UHVXOW�� VHYHUDO� OLQHV� RI�

7KLV� DUWLFOH� LV� EDVHG� RQ� WKH� DXWKRU
V� GRFWRUDO� GLVVHUWDWLRQ�� �5HODWLRQVKLSV� $PRQJ� ,PSXOVLYLW\��
$FKLHYHPHQW� 0RWLYDWLRQ�� 3UDFWLFH� %HKDYLRU�� DQG� WKH�3HUIRUPDQFH� $FKLHYHPHQW� RI�+LJK� 6FKRRO� :LQG�

3OD\HU��� FRPSOHWHG� DW� ,QGLDQD�8QLYHUVLW\� LQ������� $GGUHVV� FRUUHVSRQGHQFH� WR�3HWHU�0LNV]D�� &ROOHJH� RI�

0XVLF�� ����8&%� %RXOGHU�� &2� ������������ ������ ���������� SHWHU�PLNV]D#FRORUDGR�HGX�

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

UHVHDUFK� KDYH� HPHUJHG� WKDW�KDYH� OLQNHG�JHQHUDO� DSSURDFKHV� WR�SUDFWLFLQJ�ZLWK�
DFKLHYHPHQW�� )RU� H[DPSOH�� VWXGLHV� KDYH� VKRZQ� WKDW�PRGHOLQJ� �H�J��� )RUWQH\�� ������

+HZLWW�� ������ 5RVHQWKDO�� ������� WKH�FRPELQDWLRQ� RI�PHQWDO� SUDFWLFH�ZLWK�SK\VLFDO�
SUDFWLFH� �H�J��� 0LNV]D�� ������ 5RVV�� ������� VWUXFWXUHG� SUDFWLFH� URXWLQHV� �H�J��� %DUU\��

�������DQG�VHOI�UHJXODWHG�EHKDYLRU� �H�J���$XVWLQ�	�+DHIQHU�%HUJ��������0F3KHUVRQ� 	�

=LPPHUPDQ�� ������PD\� EH� LPSRUWDQW�HOHPHQWV�RI�HIIHFWLYH�SUDFWLFH��+RZHYHU�� OLWWOH�
LV�VWLOO�NQRZQ� UHJDUGLQJ�ZKLFK� VSHFLILF�SUDFWLFH�EHKDYLRUV� DUH� WKH�EHVW�SUHGLFWRUV�RI�

SHUIRUPDQFH� DFKLHYHPHQW��

/HKPDQQ� DQG�(ULFVVRQ� �������KDYH�SURSRVHG� WKH�FRQFHSW�RI�GHOLEHUDWH�SUDFWLFH�DV�D�

IUDPHZRUN� IRU� VWXG\LQJ� WKH� DFTXLVLWLRQ� RI�PXVLFDO� H[SHUWLVH�� 'HOLEHUDWH� SUDFWLFH� HQFRP�

SDVVHV� HIIRUWIXO��JRDO�GLUHFWHG��DQG� LQWHQWLRQDOO\�VWUXFWXUHG�DFWLYLWLHV��$OWKRXJK� LW�H[LVWV�
LQ�WKH�ODUJHU�FRQWH[W�RI�PXVLF� SUDFWLFH� LQ�JHQHUDO��WKH�FRQFHSW�RI�GHOLEHUDWH�SUDFWLFH�
UHTXLUHV� VXVWDLQHG� FRQFHQWUDWLRQ� DQG� HIIRUW� DQG� LV� WKHUHIRUH� VRPHZKDW� GLVWLQFW� IURP�

XQVWUXFWXUHG�DFWLYLWLHV�HQJDJHG� LQ�IRU�WKH�VDNH�RI�SOD\LQJ�IRU�IXQ��7KH� UHVHDUFKHUV�VXJ�
JHVW�WKDW�LW�LV�SULPDULO\�WKURXJK�GHOLEHUDWH�SUDFWLFH�WKDW�PXVLFLDQV� DUH�DEOH� WR�GHYHORS� WKH�
VNLOOV�DQG�SHUFHSWXDO�DELOLWLHV�WKDW�OHDG�WR�DFKLHYHPHQW��/HKPDQQ� DQG�(ULFVVRQ� FLWH�WKUHH�
PDLQ� VRXUFHV�RI�HYLGHQFH�IRU�WKHLU�WKHRUHWLFDO�PRGHO� RI�WKH�DFTXLVLWLRQ�RI�PXVLFDO� H[SHU�
WLVH���D�� VHOI�UHSRUWV�RI�DPRXQW�DQG� W\SH�RI�SUDFWLFH�DFWLYLW\�WKURXJKRXW�D�PXVLFLDQ
V�
FDUHHU��H�J���(ULFVVRQ��.UDPSH��	� 7HVFK�5RPHU�� ������� �E��SK\VLFDO�DGDSWDWLRQV�IRXQG�
LQ�PXVLFLDQV� DV� FRPSDUHG� WR�QRQPXVLFLDQV�� VXFK� DV� UDQJHV� RI� OLPE�PRYHPHQW� DQG� EUDLQ�

DFWLYDWLRQ�SDWWHUQV� �H�J���(OEHUW��3DQWHY��:HLQEUXFK�� 5RFNVWURK��	� 7DXE��������� DQG�

�F��KLVWRULFDO�DFFRXQWV� RI� LQFUHDVHV� LQ�PXVLFDO� SHUIRUPDQFH��VXFK�DV� LQFUHDVHV� LQ�WKH�
DFKLHYHPHQW�RI�FKLOG�SURGLJLHV� DQG� LQFUHDVHV� LQ�WKH�FRPSOH[LW\�RI�:HVWHUQ� DUW�PXVLF�
RYHU� WLPH�� +RZHYHU�� LW� LV� FOHDU� WKDW�PRUH� HPSLULFDO� HYLGHQFH� UHJDUGLQJ� WKH� DPRXQW� DQG�

W\SH� RI� SUDFWLFH� WKDW�GHYHORSLQJ� PXVLFLDQV� XQGHUWDNH� LV�QHFHVVDU\��

6WXGLHV� WKDW�LQFRUSRUDWH�EHKDYLRUDO� DQDO\VHV� RI�PXVLF� SUDFWLFLQJ� KDYH� EHFRPH�

LQFUHDVLQJO\�FRPPRQ� �H�J���*HULQJHU�	� .RVWND�� ������*LQVERUJ�� ������+DOODP�� ������

0D\QDUG�� ������0F3KHUVRQ� 	� 5HQZLFN�� ������1LHOVHQ�� ������6PLWK��������� 2I� WKH�
VWXGLHV� WKDW�KDYH� LQFRUSRUDWHG�EHKDYLRUDO� DQDO\VHV�� RQO\� D� IHZ�KDYH� DOVR� LQFOXGHG�

GHSHQGHQW�PHDVXUHV� RI�SHUIRUPDQFH�DFKLHYHPHQW� �.LOOLDQ�	� +HQU\�� ������0LNV]D��
������ RU�PXVLFDO� FRPSHWHQFH� �*UXVRQ�� �������*UXVRQ� ������� LQYHVWLJDWHG�WKH�SUDF�
WLFH�EHKDYLRUV�RI����SLDQLVWV�YDU\LQJ�LQ�FRPSHWHQF\�IURP�EHJLQQHUV� WR�SURIHVVLRQDOV��
7KH� SDUWLFLSDQWV�SUDFWLFHG� WKUHH�"WXGHV�RI�FRQWUDVWLQJ�VW\OH��ZKLFK�YDULHG�E\�FRPSH�
WHQFH�OHYHO��IRU�DQ\�OHQJWK�RI�WLPH�WKH\�GHVLUHG��7KH� UHVHDUFKHU�IRXQG�WKDW�WKH�EHKDYLRU�

UHSHDW� VHFWLRQ� �L�H��� UHSHDWLQJ� PDWHULDO� JUHDWHU� WKDQ� D�PHDVXUH� LQ� OHQJWK�� ZDV� WKH�EHVW�

SRVLWLYH� SUHGLFWRU�RI� FRPSHWHQFH� OHYHO��$� VXEVDPSOH� RI� ���SDUWLFLSDQWV�ZDV� DOVR�
DVNHG� WR�SUDFWLFH� IRU� DQ� DGGLWLRQDO� QLQH� VHVVLRQV� XQGHU� WKH� VDPH� FRQGLWLRQV�� 5HVXOWV�

LQGLFDWHG� WKDW�WKH�OHVV� FRPSHWHQW� SDUWLFLSDQWV� VSHQW�DOO� RI� WKH�VHVVLRQV� JUDGXDOO\�
LQFUHDVLQJ� VSHHG� DQG� DFFXUDF\� ZKHUHDV� WKH�PRUH� FRPSHWHQW� SDUWLFLSDQWV� UHDFKHG� SHU�

IRUPDQFH� WHPSR� PRUH� TXLFNO\� DQG� ZRUNHG� RQ� ILQHU� DVSHFWV� RI�PXVLFDOLW\�� +RZHYHU��

FRPSDULVRQV�PDGH� EHWZHHQ�SDUWLFLSDQWV�PXVW�EH� LQWHUSUHWHG�FDUHIXOO\��JLYHQ� WKDW�WKH�
YDULHG� DPRXQW�RI�WLPH�SDUWLFLSDQWV� VSHQW�SUDFWLFLQJ�DQG� ODFN�RI�FRQWUROOHG�PXVLFDO�
PDWHULDOV� FRXOG� KDYH� FRQIRXQGHG� UHVXOWV�� 5HVHDUFK� WKDW� LQFRUSRUDWHV� PXOWLSOH� SUDFWLFH�
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0LNV]D� ��(IIHFWLYH� 3UDFWLFH� ����

VHVVLRQV�� FRQVLVWHQW� PXVLFDO� PDWHULDOV� DFURVV� SDUWLFLSDQWV�� DQG� D� FRQWUROOHG� DPRXQW�

RI� WLPH� LV�QHFHVVDU\� WR� FRQILUP� WKHVH� UHVXOWV��

0LNV]D� ������� H[DPLQHG� UHODWLRQVKLSV� DPRQJ� REVHUYHG� SUDFWLFH� EHKDYLRU� DQG�

SUH�� DQG� SRVWWHVW� PHDVXUHV� RI� SHUIRUPDQFH� DFKLHYHPHQW� ZLWK� D� VDPSOH� RI� ��� FROOHJH�

EUDVV� SOD\HUV�� 3DUWLFLSDQWV�SUDFWLFHG� D� UHVHDUFKHU�DGDSWHG� "WXGH� IRU����PLQ�ZLWK� D�

JRDO� RI�PDNLQJ� WKH�PRVW� LPSURYHPHQW�WKH\�FRXOG�E\�DQ\�PHDQV� SRVVLEOH�� 6LJQLILFDQW�

SRVLWLYH� UHODWLRQVKLSV� ZHUH� IRXQG� EHWZHHQ� SHUIRUPDQFH� DFKLHYHPHQW� VFRUHV� DQG� WKH�

SUDFWLFH� EHKDYLRUV� UHSHDW� VHFWLRQ�� ZKROH�SDUW�ZKROH�� PDUNV� SDUW�� DQG� YDU\LQJ� SLWFK��

:KHQ� WDNHQ� WRJHWKHU��WKH�ILQGLQJV�VXJJHVW� WKDW�WKRVH�ZKR� WRRN�D�PRUH� VWUDWHJLF�

DSSURDFK� WRZDUG�SUDFWLFLQJ� �H�J���EUHDNLQJ�SDUWV�GRZQ� DQG�SXWWLQJ�WKHP�EDFN� LQWR�

FRQWH[W�� LGHQWLI\LQJ�GLIILFXOW�VSRWV�� DOVR� DFKLHYHG� WKH�KLJKHVW�SHUIRUPDQFH� VFRUHV��

6LPLODUO\��.LOOLDQ� DQG�+HQU\� ������� IRXQG�WKDW�KLJK� VFKRRO� YRFDOLVWV�ZKR� XVHG� WKH�

VWUDWHJ\�LVRODWHG�SUREOHP�DUHDV� LQ�WKH���� VHF�SULRU�WR�SHUIRUPLQJ�D� VLQJLQJ�WDVN�RXW�

SHUIRUPHG�WKRVH�ZKR� GLG�QRW��0RUH� VWXGLHV�DUH�QHHGHG� WR�GHWHUPLQH�ZKHWKHU� WKHVH�

UHVXOWV�FRXOG� EH�JHQHUDOL]HG� WR�KLJK�VFKRRO� LQVWUXPHQWDOLVWV��
5HVHDUFKHUV� KDYH� DOVR� LQYHVWLJDWHG� PXVLF� SUDFWLFH� EHKDYLRU� E\�PHDQV� RI� VHOI�UHSRUW�

�H�J���%\R�	� &DVVLG\�� ������+DPDQQ�� /XFDV��0F$OOLVWHU�� 	� 7HDFKRXW�� ������6PLWK��

������� +RZHYHU�� RQO\� D� VPDOO�QXPEHU�RI� VWXGLHV�KDYH� H[DPLQHG� WKH�UHODWLRQVKLSV�
EHWZHHQ� VHOI�UHSRUWHG� SUDFWLFH� EHKDYLRUV� DQG� SHUIRUPDQFH� DFKLHYHPHQW� �-RUJHQVHQ��

������ RU�PXVLFDO� FRPSHWHQFH� �%DUU\��������6ORERGD� HW�DO��� ������� -RUJHQVHQ��������
IRXQG� WKDW� FRQVHUYDWRU\� PXVLFLDQV� ZKR� KDG� UHFHLYHG� H[FHOOHQW� SHUIRUPDQFH� H[DP�

HYDOXDWLRQV� UHSRUWHG� VLJQLILFDQWO\� JUHDWHU� DPRXQWV� RI� SUDFWLFH� WLPH� WKDQ� WKRVH� ZKR�

UHFHLYHG� YHU\� JRRG� RU� JRRG� UDWLQJV�� +RZHYHU�� QR� DWWHPSWV� ZHUH� PDGH� WR�GLIIHUHQWLDWH�

ZKDW� W\SH�RI�SUDFWLFH�DFWLYLWLHV�ZHUH�EHLQJ�XVHG�E\�WKH�SDUWLFLSDQWV��,Q�FRQWUDVW��%DUU\�
������� IRXQG�WKDW�KLJK� VFKRRO�DQG�FRPPXQLW\�FROOHJH�PXVLFLDQV� UHSRUWHG�XVLQJ� WKH�

VWUDWHJLHV��D��SUDFWLFLQJ�VPDOO�VHFWLRQV�EHIRUH�SOD\LQJ�WKURXJK�WKH�HQWLUH�SLHFH�� �E��XVLQJ�
D�PHWURQRPH�� DQG� �F�� OLVWHQLQJ�WR�UHFRUGLQJV�RI�WKH�PDWHULDO� EHLQJ�SUDFWLFHG� VLJQLIL�
FDQWO\�OHVV�WKDQ�SURIHVVLRQDO�PXVLFLDQV�� ,Q�DGGLWLRQ��6ORERGD� HW�DO�� ������� IRXQG�WKDW�

%ULWLVK� LQVWUXPHQWDOLVWV�DJHV� ��WR����ZKR�ZHUH� DGPLWWHG�WR�D� VSHFLDOLVW�PXVLF� VFKRRO�

UHSRUWHG�VLJQLILFDQWO\�PRUH� WLPH�SUDFWLFLQJ�UHSHUWRLUH�DQG� WHFKQLFDO�ZRUN� WKDQ�WKRVH�

ZKR� KDG� QRW�EHHQ� DGPLWWHG�RU�FHDVHG� SOD\LQJ� WKHLU�LQVWUXPHQWV��7KH� VDPH�SDUWLFL�
SDQWV�DOVR� UHSRUWHG�VLJQLILFDQWO\�PRUH� WHFKQLFDO�ZRUN� LQ�WKH�PRUQLQJ�� UHSRUWHG�PRUH�

WLPH�LQ�LQGLYLGXDO� OHVVRQV��DQG�ZHUH�PRUH� FRQVLVWHQW� LQ�WKHLU�SUDFWLFH�SDWWHUQV�IURP�

ZHHN� WR�ZHHN��$OWKRXJK� WKHVH�VHOI�UHSRUW�ILQGLQJV�DUH�LQIRUPDWLYH�LQ�WKHLU�RZQ�ULJKW��
LW�LV�LPSRUWDQW�WR�FRQILUP�WKHP�ZLWK�REVHUYDWLRQDO� HYLGHQFH��

$OWKRXJK� VHYHUDO� OLQHV� RI� UHVHDUFK� �H�J��� GHOLEHUDWH� SUDFWLFH�� PHQWDO� SUDFWLFH�� PRG�

HOLQJ��VHOI�UHJXODWLRQ��KDYH�EHJXQ�WR�VKRZ�OLQNV�EHWZHHQ�JHQHUDO�SUDFWLFLQJ�DSSURDFKHV�
DQG�DFKLHYHPHQW�� UHODWLYHO\�OLWWOH�LV�NQRZQ� DERXW�ZKLFK� VSHFLILF�EHKDYLRUV� DUH�PRVW�

HIIHFWLYH� LQ�HOLFLWLQJ� SHUIRUPDQFH� JDLQV�� ,QIRUPDWLRQ� UHJDUGLQJ�ZKLFK� EHKDYLRUV�
DUH�EHQHILFLDO� WR�VFKRRO�DJH�PXVLFLDQV� LV�HVSHFLDOO\� QHHGHG�� JLYHQ�WKHLU�RIWHQ�OLPLWHG�

IRUPDO�WUDLQLQJ�DQG� WKH�VFDUFLW\�RI�VWXGLHV�ZLWK� WKLV�SRSXODWLRQ��7KH� SXUSRVH� RI�WKLV�

VWXG\� ZDV� WR� H[DPLQH� UHODWLRQVKLSV� DPRQJ� REVHUYHG� SUDFWLFH� EHKDYLRUV�� VHOI�UHSRUWHG�

SUDFWLFH�KDELWV��DQG�WKH�SHUIRUPDQFH�DFKLHYHPHQW�RI�KLJK�VFKRRO�ZLQG�SOD\HUV��
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���� -RXUQDO�RI�5HVHDUFK� LQ�0XVLF� (GXFDWLRQ�

0HWKRG�

9ROXQWHHU� SDUWLFLSDQWV�^1� � ���� IURP�VL[�KLJK� VFKRRO�EDQG�SURJUDPV� LQ�,QGLDQD�
DQG�1HZ� -HUVH\�ZHUH�UHFUXLWHG�IRU�WKLV�VWXG\��7KH� VFKRROV�YDULHG�JUHDWO\�LQ�GHPRJUDSKLF�
FKDUDFWHULVWLFV�� VL]H�� GLVWULFW� H[SHQGLWXUH� SHU� VWXGHQW�� QXPEHU� RI� EDQG� GLUHFWRUV�� DQG�

QXPEHU�RI�FXUULFXODU�EDQGV��2QO\�ZLQG�SOD\HUV�ZLWK�DW�OHDVW���\HDUV�RU�PRUH�RI�SOD\LQJ�
H[SHULHQFH� RQ� WKHLU� FXUUHQW� LQVWUXPHQW� ZHUH� UHFUXLWHG�� 7KH� VDPSOH� FRQVLVWHG� RI� ���PDOHV�

DQG����IHPDOHV�IURP�*UDGHV� ��WKURXJK����ZLWK�D�PHDQ� DJH�RI�������\HDUV�^6'�  �������
7KH� VSHFLILF� LQVWUXPHQWV� SOD\HG� LQFOXGHG� IOXWH�� RERH�� EDVVRRQ�� FODULQHW�� EDVV� FODULQHW��

DOWR� VD[RSKRQH�� WHQRU� VD[RSKRQH�� KRUQ�� WUXPSHW�� WURPERQH�� DQG� HXSKRQLXP�� 2I� WKH�

SDUWLFLSDQWV����� UHSRUWHG�WKH\�ZHUH� WDNLQJ�SULYDWH�OHVVRQV��

3DUWLFLSDQWV� LQ�WKLV�VWXG\�SDUWLFLSDWHG� LQ�WKUHH�SUDFWLFH� VHVVLRQV�� RQH� VHVVLRQ� RQ�
HDFK� RI�WKUHH�VHSDUDWH�DQG�FRQVHFXWLYH� GD\V��$OO� SDUWLFLSDQWV�SUDFWLFHG� LQGLYLGXDOO\�
GXULQJ�WKHLU�XVXDO� EDQG� FODVV� RU�VWXG\�KDOO� WLPH�LQ�D�SULYDWH�URRP�VHSDUDWH�IURP�WKH�
UHKHDUVDO�KDOO��(DFK� VHVVLRQ� ODVWHG�DSSUR[LPDWHO\� ���PLQ��ZLWK�D� WRWDO�RI� ����PLQ� RI�
WLPH� DFURVV� WKH� WKUHH� VHVVLRQV�� 7KH� VHVVLRQV� ZHUH� EURNHQ� LQWR� VHYHQ� SDUWV� ODVWLQJ� WKH�

IROORZLQJ�DSSUR[LPDWH� OHQJWKV�RI�WLPH���D�� ��PLQ� DFFOLPDWLRQ� WR�SUDFWLFH�URRP��H�J���
ZDUP�XS��� �E�� ��PLQ� SUHWHVW�SHUIRUPDQFH�� �F�� ��PLQ� WUDQVLWLRQ���G�����PLQ� SUDFWLFH��
�H�� ��PLQ� WUDQVLWLRQ���I����PLQ� SRVWWHVW�SHUIRUPDQFH��DQG� �J�� ��PLQ� VHOI�HYDOXDWLRQ�RI�

SUDFWLFH� HIILFLHQF\��7KHUHIRUH��SDUWLFLSDQWV�KDG� D� WRWDO�RI����PLQ� WR�GHYRWH� WR�DFWXDO�
PXVLF� SUDFWLFLQJ� LQ�WKLV�VWXG\��7KH� ���PLQ� RI�SUDFWLFLQJ�GXULQJ�HDFK� VHVVLRQ�ZDV�
PRQLWRUHG�ZLWK�D�GLJLWDO�WLPHU��(YLGHQFH� IURP�SUHYLRXV� UHVHDUFK��H�J���)RUWQH\��������
0LNV]D�� ������ UHJDUGLQJ�WKH�DPRXQW�RI�WLPH�QHFHVVDU\� WR�REVHUYH� VLJQLILFDQW�JDLQV�
LQ� SHUIRUPDQFH� DFKLHYHPHQW� DV� ZHOO� DV� SLORW� VWXG\� UHVXOWV� ZHUH� FRQVLGHUHG� ZKHQ�

FKRRVLQJ� WKLV�SUDFWLFH� OHQJWK��7KH� WKUHH�VHVVLRQV�\LHOGHG� VL[�PHDVXUHV� RI�SHUIRUPDQFH�
DFKLHYHPHQW"D� SUHWHVW� DQG� SRVWWHVW� VFRUH� IRU� HDFK� VHVVLRQ��

7KH� UHVHDUFKHU�HVFRUWHG� HDFK� SDUWLFLSDQW� WR�KLV� RU�KHU� URRP� DQG� LQLWLDWHG�WKH�
UHFRUGHU� EXW� ZDV� QRW� SUHVHQW� GXULQJ� WKH� SHUIRUPDQFHV� RU� SUDFWLFH� VHVVLRQV�� 7KLV� GHFL�

VLRQ�ZDV� PDGH� LQ�OLJKW�RI�SUHYLRXV� HYLGHQFH� UHJDUGLQJ� VRFLDO� IDFLOLWDWLRQ� WKHRU\��
ZKLFK� VWDWHV� WKDW� HYHQ� LQ� WKH� DEVHQFH� RI� RYHUW� VRFLDO� FXHV� �H�J��� FRPSHWLWLRQ�� HYDOXD�

WLRQ�� UHLQIRUFHPHQW��� WKH�PHUH� SUHVHQFH� RI� DQ� REVHUYHU� FDQ� LQIOXHQFH� DQ� LQGLYLGXDO
V�

EHKDYLRUV� DQG�RU�HPRWLRQV�E\� LQFUHDVLQJ�DURXVDO� �H�J���0DUWHQV�� ������=DMRQF�� �������
$OO� SDUWLFLSDQWV� UHFHLYHG� DQ�XQPDUNHG� FRS\� RI� WKH�"WXGH� DQG� D�SHQFLO� DQG�ZHUH�

SURYLGHG�ZLWK� WKHVH�LQVWUXFWLRQV��

3UDFWLFH� WKH�"WXGH� IRU� WKH�QH[W� ���PLQXWHV� LQ�DQ\�ZD\� WKDW�\RX� ZDQW"\RX� PD\� ZULWH�

RQ� WKLV� "WXGH� LI�\RX� ZDQW"WKH� "WXGH� LV�GHVLJQHG� WR�DOORZ� IRU�ERWK�PXVLFDO�H[SUHVVLYH�
DQG� WHFKQLFDO� LPSURYHPHQW� WR�EH�PDGH� DFURVV� WKH� HQWLUH� VWXG\"WU\� WR�PDNH� DV�PXFK�

LPSURYHPHQW� DV� \RX� FDQ��

3UH�� DQG� SRVWWHVW� SHUIRUPDQFHV� DV� ZHOO� DV� SUDFWLFH� VHVVLRQV� ZHUH� GLJLWDOO\� UHFRUGHG�

ZLWK�D�6RQ\�0=�5���� PLQLGLVF� UHFRUGHU�DQG�6RQ\�(&0�06���� PLFURSKRQH� �VLJQDO�
WR�QRLVH� UDWLR���� G%��� )ROORZLQJ� HDFK� VHVVLRQ�� SDUWLFLSDQWV� UDWHG� WKHLU�SUDFWLFH�
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HIILFLHQF\� XVLQJ� D� RQH�LWHP�� ���SRLQW� /LNHUW�W\SH� VFDOH� �L�H��� �� � H[WUHPHO\� LQHIILFLHQW�
WR� ���  � H[WUHPHO\� HIILFLHQW��� $� UHVHDUFKHU�FRPSRVHG� SHUIRUPDQFH� "WXGH� �VHH� DSSHQ�

GL[�� ZDV� GHVLJQHG� IRU�WKLV�VWXG\�ZLWK� FRQVLGHUDWLRQV� IRU�WKH�IROORZLQJ� FULWHULD��

�D�� OHQJWK���� WR���PLQ��� �E�� LQVWUXPHQW�UDQJH� �WZR�RFWDYHV��� �F�� VW\OH��OHJDWR� DQG�

GHWDFKHG��� �G�� WHPSR� �PRGHUDWR� DQG�DOOHJUR��� �H��NH\� �)�FRQFHUW��� �I��PHWHU� �FRP�
PRQ� WLPH��� �J�� UK\WKPLF�YDOXHV� �GXSOH� DQG� WULSOH��� �K�� DFFLGHQWDOV� �PRGXODWRU\�
DQG�PLQRU� ERUURZLQJV��� �L��DUWLFXODWLRQ�PDUNLQJV� �VOXUUHG�DQG�GHWDFKHG��� �M��G\QDPLF�
FRQWUDVWV��SS�WRII���DQG� �N�� OHYHO�RI�GLIILFXOW\��7KHVH� FULWHULD�ZHUH� FKRVHQ� WR�SUHVHQW�
SHUIRUPDQFH� FKDOOHQJHV� UHODWHG� WR� FRQWUDVWLQJ� VW\OHV�� FRQWUDVWLQJ� WHPSL�� GXSOH� YHUVXV�

WULSOH� UK\WKPLF� VXEGLYLVLRQ�� H[SUHVVLYH� WHFKQLTXHV�� WRQJXH� FRRUGLQDWLRQ�� ILQJHU� FRRU�

GLQDWLRQ��DQG�GLDWRQLF� YHUVXV� FKURPDWLF�QRWH� UHDGLQJ��$� SLORW� WHVW�ZLWK�KLJK� VFKRRO�
VWXGHQWV�LQGLFDWHG�WKDW�WKH�"WXGH�ZDV� DFFHVVLEOH� \HW�FKDOOHQJLQJ� IRU�SOD\HUV�YDU\LQJ�
ZLGHO\� LQ�VNLOO� OHYHO��$OO� SDUWLFLSDQWV� SOD\HG� WKH�VDPH� "WXGH�ZLWK� RQO\�PLQLPDO�
DFFRPPRGDWLRQ� IRU� QRWHV� EH\RQG� DQ� LQVWUXPHQW
V� SOD\DEOH� UDQJH� �L�H��� WUDQVSRVHG� E\�

RFWDYH��� 7KH� "WXGH� ZDV� FROOHFWHG� DW� WKH� FRQFOXVLRQ� RI� HDFK� VHVVLRQ��

2EMHFWLYH� DQG� VXEMHFWLYH�PHDVXUHV� RI�SHUIRUPDQFH�DFKLHYHPHQW�ZHUH� LQFOXGHG� LQ�
WKLV�VWXG\��7KH� REMHFWLYH� SHUIRUPDQFH�PHDVXUH� �230�� ZDV� DQ� DGDSWDWLRQ� RI� WKH�

:DWNLQV�)DUQXP�3HUIRUPDQFH�6FDOH� �:)36��:DWNLQV�	� )DUQXP�� �������)RU� WKH�SXU�
SRVHV� RI� WKLV� VWXG\�� WKH�QXPEHU� RI� HUURUV� LQ�QRWHV�� UK\WKPV�� DUWLFXODWLRQV�� DQG� G\QDPLFV�
ZHUH� PHDVXUHG� E\� FRXQWLQJ� WKH�QXPEHU� RI� EHDWV� SHUIRUPHG� LQFRUUHFWO\� RQ� HLWKHU� GLPHQ�

VLRQ��7KH�:)36� VFRULQJ�V\VWHP�ZDV� WKHUHIRUH�PRGLILHG� WR�LQFOXGH�HDFK�EHDW�UDWKHU�WKDQ�
HDFK�PHDVXUH��*LYHQ� WKDW�WKH�"WXGH�FRQWDLQHG�����EHDWV�� WKH�KLJKHVW�WRWDO�VFRUH�RQ� WKH�
230� ZDV� ����SRLQWV��7KH� VXEMHFWLYH�SHUIRUPDQFH�PHDVXUH� �630��ZDV� DQ�DGDSWDWLRQ�RI�
=G]LQVNL
V� �������3HUIRUPDQFH�5DWLQJ�6FDOH� 6XSSOHPHQW� �3566��� 7KH�3566� ZDV� RULJ�
LQDOO\�GHVLJQHG�E\�=G]LQVNL� WR�PHDVXUH� VXEMHFWLYH�HOHPHQWV�QRW�LQFOXGHG�LQ�WKH�:)36��
7KH� DGDSWDWLRQ�RI�WKH�3566� XVHG� LQ�WKLV�VWXG\�FRQVLVWHG�RI����ILYH�SRLQW�/LNHUW�W\SH�
LWHPV�DQG�DOORZHG� IRU�D�SRVVLEOH� UDQJH�RI����WR�����SRLQWV��7KH� LWHPV�DGGUHVVHG� WKH�IRO�

ORZLQJ�FDWHJRULHV���D��"WXGH�VSHFLILF�FULWHULD��H�J���WKH�GHFUHVFHQGR� LQ�0HDVXUH� ��UHDFKHV�
D� WUXH�SLDQR��� �E�� LQWHUSUHWDWLRQ�PXVLFDO� HIIHFW� �H�J��� SHUIRUPHU� SOD\V� PHFKDQLFDOO\���

�F��WRQH�LQWRQDWLRQ��H�J���WKH�TXDOLW\�RI�WKH�WRQH�ZDV�ULFK���DQG��G��WHFKQLTXH�DUWLFXODWLRQ�
�H�J��� DWWDFNV� DQG� UHOHDVHV� ZHUH� FOHDQ��� ,QWHUQDO� FRQVLVWHQF\� RI� WKH� 630� IRU� WKH� FXUUHQW�

VWXG\�ZDV� IRXQG�WR�EH�H[FHOOHQW�DFURVV�DOO� WLPH�SRLQWV��D�
 � ����WR�������

%HFDXVH� RI� WKH�LQWHQVLYH�MXGJLQJ� GXWLHV� UHTXLUHG� IRU�WKLV�VWXG\��WKH�UHVHDUFKHU�

SDUWLFLSDWHG�DV�D�MXGJH�DQG�VFRUHG� �����RI�WKH�SHUIRUPDQFHV��7ZR� DGGLWLRQDO� MXGJHV��
JUDGXDWH� ZLQG� SOD\HUV� DQG� H[SHULHQFHG� PXVLF� HGXFDWRUV� IURP� D� ODUJH� PLGZHVWHUQ�

XQLYHUVLW\��VFRUHG� ���� RI� WKH�SDUWLFLSDQWV
� SHUIRUPDQFHV� WR�SURYLGH� D� UHOLDELOLW\�
DVVHVVPHQW�� 7KH� MXGJHV� XVHG� VHSDUDWH� &'V� FRQWDLQLQJ� XQLTXHO\� UDQGRPL]HG� SUHVHQ�

WDWLRQV�RI� WKH�SHUIRUPDQFHV� DQG�ZHUH� EOLQG� WR�SDUWLFLSDQW� LGHQWLW\�DV�ZHOO� DV� WLPH�

SRLQW�RI�SHUIRUPDQFH��3UHWHVW����3RVWWHVW� ���3UHWHVW����HWF���� ,QWHUMXGJH�UHOLDELOLW\�UHVXOWV�
IRU�WKH�230� DQG�630� VFRUHV� LQ�WKH�FXUUHQW�VWXG\�UDQJHG�IURP�D�  � ����WR� ����DFURVV�
HDFK� WLPH� SRLQW�� ,Q� DGGLWLRQ�� VWURQJ� 3HDUVRQ� FRUUHODWLRQV� ZHUH� GHWHFWHG� EHWZHHQ�

230� DQG�630� VFRUHV�DW�HDFK� WLPH�SRLQW� �U� � ����WR� ������7KHUHIRUH�� D� FRPSRVLWH�
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SHUIRUPDQFH� DFKLHYHPHQW� VFRUH� �&RPS�� ZDV� FUHDWHG� IRU� HDFK� WLPH� SRLQW� XVLQJ�

HTXDOO\�ZHLJKWHG�230� DQG�630� 7� VFRUHV��
$XGLR� UHFRUGLQJV� RI� SDUWLFLSDQWV
� SUDFWLFH� VHVVLRQV� ZHUH� DQDO\]HG� IRU� IUHTXHQFLHV�

RI� WKH� IROORZLQJ� EHKDYLRUV�� UHSHDW� PHDVXUH�� UHSHDW� VHFWLRQ�� ZKROH�SDUW�ZKROH�� FKDLQ�

LQJ�� UHSHDW� "WXGH�� VORZLQJ�� YDU\LQJ� SLWFK�� YDU\LQJ� DUWLFXODWLRQ�� YDU\LQJ� UK\WKP�� QRQ�

"WXGH�UHODWHG� SOD\LQJ�� VLQJLQJ� RU� ZKLVWOLQJ�� XVH� RI�PHWURQRPH�� DQG� PDUNV� SDUW�� 7KH�

EHKDYLRU� UHSHDW� VHFWLRQ� ZDV� RSHUDWLRQDOO\� GHILQHG� DV� DQ\� WLPH� D� SDUWLFLSDQW� UHSHDWHG�
D� VHJPHQW� RI� WKH� "WXGH� ODUJHU� WKDQ� D�PHDVXUH�� :KROH�SDUW�ZKROH� SUDFWLFLQJ� HQWDLOHG�

LQVWDQFHV� ZKHQ� D� SDUWLFLSDQW� SOD\HG� D� VHJPHQW� RI�PXVLF�� LVRODWHG� D� VPDOOHU� SKUDVH� RU�

XQLW�RI�DQ\�NLQG�ZLWKLQ� WKH�ODUJHU�VHJPHQW��DQG�WKHQ�SOD\HG� WKH�HQWLUH�VHJPHQW�DJDLQ��
&KDLQLQJ� EHKDYLRUV� FRQVLVWHG� RI�SOD\LQJ� D� VHJPHQW�RI�PXVLF� DQG� V\VWHPDWLFDOO\�
DGGLQJ�VHJPHQWV�WKDW�DSSHDUHG� HLWKHU�EHIRUH�RU�DIWHU�WKH�RULJLQDO�VHJPHQW��7KH� QXPEHU�
RI� WLPHV�D� SDUWLFLSDQW� EHJDQ� SOD\LQJ� GLUHFWO\�RQ� RU� MXVW�EHIRUH� ILYH� UHVHDUFKHU�
VHOHFWHG� FULWLFDO� PXVLFDO� VHFWLRQV� ZDV� FRXQWHG�� DV� ZHOO� �L�H��� VNLSSLQJ� GLUHFWO\� WR� RU�

MXVW� EHIRUH�6HFWLRQV� �� WKURXJK�����7KH� FULWLFDO�PXVLFDO� VHFWLRQV� VHOHFWHG�ZHUH� WKRVH�
WKDW�DSSHDUHG� WR�SUHVHQW�WKH�PRVW� GLIILFXOW\�WR�SDUWLFLSDQWV�LQ�WKH�SLORW� VWXG\��6HFWLRQ�
��FRQWDLQV�D�SDVVDJH� RI��WK��DQG� ��WK�QRWH�ILJXUHV��0HDVXUHV� �������� 6HFWLRQ� ��FRQ�
WDLQV�D� ODUJH�RFWDYH� OHDS�DQG� FRPSOH[� VFDODU�SDVVDJHV� �0HDVXUH� �������� 6HFWLRQ� ��
FRQWDLQV�DQ�DEUXSW�FKDQJH� WR�WULSOHW�ILJXUHV��0HDVXUHV� �������� 6HFWLRQ� �� FRQWDLQV�D�
��WK�QRWH�SDVVDJH� LQ�WKH�XSSHU� UDQJH� �0HDVXUH� ����� DQG�6HFWLRQ� ��FRQWDLQV� D� ODUJH�
RFWDYH� OHDS�� VFDODU� PRWLRQ�� DQG� FRPSOH[� DUWLFXODWLRQ� SDWWHUQV� �0HDVXUHV� ��A�����

'XUDWLRQDO� UHFRUGLQJ�RI� WLPH�VSHQW�SOD\LQJ�ZDV�PHDVXUHG� ZLWK� D� VWRSZDWFK��7KH�
EHKDYLRU� PDUNV� SDUW� ZDV� DVVHVVHG� E\� IUHTXHQF\� FRXQWV� RI�PDUNV� PDGH� RQ� WKH� SUDFWLFH�
"WXGH��3UDFWLFH�EHKDYLRUV�ZHUH� LGHQWLILHG�WKURXJK�FRQWLQXRXV�REVHUYDWLRQDO� UHFRUGLQJ�
GXULQJ� WKH�SDUWLFLSDQWV
� SUDFWLFH� VHVVLRQV�� 6HYHUDO� RI� WKH� EHKDYLRUV� ZHUH� RSHUDWLRQDOO\�
GHILQHG�E\� WKH�UHVHDUFKHU�RQ� WKH�EDVLV� RI� LQIRUPDO�REVHUYDWLRQ��SLORW� VWXG\�UHVXOWV��
DQG� WHDFKLQJ�H[SHULHQFH�� DQG�RWKHUV�ZHUH� GUDZQ�IURP�VFDOHV�E\�*UXVRQ� ������� DQG�
6PLWK� ������� IRU�SLDQLVWV� DQG� VWULQJV��UHVSHFWLYHO\��

$� VDPSOH� RI����� RI� WKH�LQGLYLGXDO�SUDFWLFH� VHVVLRQ� UHFRUGLQJV�ZDV� UDQGRPO\�
VHOHFWHG�E\�WKH�UHVHDUFKHU�IRU�DQDO\VLV�E\�DQ� LQGHSHQGHQW�REVHUYHU��D�JUDGXDWH�ZLQG�

SOD\HU� IURP�D� ODUJH�PLGZHVWHUQ� XQLYHUVLW\�ZLWK� ��\HDUV�RI�SXEOLF� VFKRRO� WHDFKLQJ�
H[SHULHQFH��)UHTXHQF\� FRXQW�UHOLDELOLW\�ZDV� FDOFXODWHG�ZLWK� WKH�HTXDWLRQ� �QXPEHU�RI�

DJUHHPHQWV���QXPEHU�RI�DJUHHPHQWV���GLVDJUHHPHQWV�� IRU�HDFK�EHKDYLRU� DW�HDFK�GD\��
7KH� UHVXOWV�LQGLFDWHG�DFFHSWDEOH� UHOLDELOLW\�ZLWK�SHUFHQWDJH� DJUHHPHQW�UDQJLQJ�IURP�
���� WR������ IRU�HDFK�EHKDYLRU� DFURVV� DOO�GD\V��ZLWK� WKH�H[FHSWLRQ�RI�WKH�EHKDYLRUV�

YDU\LQJ�SLWFK� DQG�YDU\LQJ�UK\WKP��+RZHYHU�� WKH�ODFN�RI�DJUHHPHQW�EHWZHHQ� MXGJHV�
RQ�WKHVH�EHKDYLRUV�ZDV� OLNHO\�EHFDXVH� RI�WKHLU�UHODWLYH�UDULW\�DQG�WKH�VXEVHTXHQW� ODFN�
RI�YDULDELOLW\�LQ�WKH�IUHTXHQF\�GLVWULEXWLRQV�IRXQG��7KHUHIRUH�� WKH�EHKDYLRUV� YDU\LQJ�
SLWFK�� YDU\LQJ� DUWLFXODWLRQ�� DQG� YDU\LQJ� UK\WKP� ZHUH� FRPELQHG� LQWR� RQH�� ODEHOHG�

YDU\LQJ� PXVLFDO� HOHPHQWV�� IRU� WKH�PDLQ� DQDO\VHV�� 7KH� UHOLDELOLW\� RI� WKH�PHDVXUHPHQW�

RI� GXUDWLRQ� RI� WLPH� VSHQW� SOD\LQJ� IRU� HDFK� GD\� ZDV� DVVHVVHG� ZLWK� 6SHDUPDQ� FRUUHOD�

WLRQV� DQG� UHVXOWHG� LQ� FRHIILFLHQWV� UDQJLQJ� IURP� U� �� ���� WR� �����
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3DUWLFLSDQWV
� VHOI�UHSRUWV� RI� SUDFWLFH� KDELWV� ZHUH� FROOHFWHG� ZLWK� D� UHVHDUFKHU�

FRQVWUXFWHG�VXUYH\��7KH� LWHPV�DGGUHVVHG� WKH�IROORZLQJ�KDELWV�� �D�� OHQJWK�RI�DYHUDJH�
SUDFWLFH� VHVVLRQ� LQ�PLQXWHV�� �E�� DYHUDJH� QXPEHU� RI� SUDFWLFH� VHVVLRQV� HDFK� ZHHN��

�F�� DYHUDJH�SHUFHQWDJH� RI�WLPH�VSHQW�RQ�IRUPDO�DQG� LQIRUPDO�SUDFWLFH� �H�J���ZLWK�RU�
ZLWKRXW�D�VSHFLILF�WHFKQLFDO�RU�PXVLFDO� JRDO��� �G��IUHTXHQF\�RI�OLVWHQLQJ�WR�UHFRUGLQJV�
ZKLOH� SUDFWLFLQJ�� �H�� IUHTXHQF\�RI�UHFRUGLQJ�WKHPVHOYHV�SUDFWLFLQJ�� �I��IUHTXHQF\�RI�

XVLQJ�D�PHWURQRPH�ZKLOH� SUDFWLFLQJ���J��IUHTXHQF\�RI�XVLQJ�DQ�HOHFWURQLF� WXQHU�ZKLOH�

SUDFWLFLQJ��DQG� �K��JHQHUDO�EHOLHI�UHJDUGLQJ�SHUVRQDO�SUDFWLFH�HIILFLHQF\��VHH�7DEOH� ����

5HVXOWV�

6HOI�5HSRUWHG� 3UDFWLFH� +DELWV�

'HVFULSWLYH�DQDO\VHV�RI�WKH�SUDFWLFH�KDELW�LWHPV�UHYHDOHG�WKDW�WKH�PHDQ� OHQJWK�RI�DYHU�

DJH� SUDFWLFH� VHVVLRQ� UHSRUWHG� ZDV� ������ PLQ� DQG� ZDV� TXLWH� YDULHG� DFURVV� WKH� VDPSOH�

�6'�  ������� VHH�7DEOH� ����7KH� VNHZQHVV�DQG�NXUWRVLV�ILJXUHV�LQGLFDWHG�WKDW�WKH�UHSRUWV�
RI�DYHUDJH�SUDFWLFH� VHVVLRQ� WLPH�ZHUH� QRW�QRUPDOO\�GLVWULEXWHG�DQG� WHQGHG�WR�JURXS�
EHORZ� WKH�PHDQ��7KH�PDMRULW\�RI�WKH�VDPSOH��������� UHSRUWHG�SUDFWLFLQJ�IRU�RQH� VHVVLRQ�

SHU�GD\��6PDOO�SHUFHQWDJHV�RI�WKH�VDPSOH�DOVR� UHSRUWHG�SUDFWLFLQJ�IRU�]HUR� �������� WZR�

�������� DQG�WKUHH�������� VHVVLRQV�SHU�GD\��0HDQ� UHSRUWV�IRU�DYHUDJH�SHUFHQWDJH�RI�WLPH�

VSHQW�RQ� LQIRUPDO�DQG�IRUPDO�SUDFWLFH�ZHUH� ������� �6'�  � ������� DQG�������� �6'� ��

�������� UHVSHFWLYHO\��7KH� SDUWLFLSDQWV
�PHDQ� UHVSRQVHV�WR�WKH�LWHPV�UHJDUGLQJ�KRZ�RIWHQ�

WKH\� OLVWHQ� WR�UHFRUGLQJV�� UHFRUG� WKHPVHOYHV�� XVH� D�PHWURQRPH�� DQG�RU� XVH� D� WXQHU�ZKLOH�

SUDFWLFLQJ� LQGLFDWHG� WKDW�WKHVH�ZHUH� VWUDWHJLHV�WKDW�ZHUH� JHQHUDOO\�XVHG� UDUHO\��)RU�

H[DPSOH�� WKH�PHDQ� UHVSRQVH� IRU� WKH� LWHP� �+RZ� RIWHQ� GR� \RX� UHFRUG� \RXUVHOI� ZKLOH� SUDF�

WLFLQJ"�� ZDV� ������ ZKLFK� LQGLFDWHV� WKDW� WKH� VDPSOH� QHYHU� RU� DOPRVW� QHYHU� XVHG� WKDW� VWUDW�

HJ\��7KH�PHDQ� IRU�DYHUDJH�GDLO\�SUDFWLFH�HIILFLHQF\�ZDV� ����� �6'�  � ������� LQGLFDWLQJ�
WKDW�SDUWLFLSDQWV�FRQVLGHUHG� WKHPVHOYHV�RQO\�PRGHUDWHO\�HIILFLHQW��

'HVFULSWLYH� DQDO\VHV� RI�WKH�VHOI�HYDOXDWLRQV�RI�SUDFWLFH�HIILFLHQF\�IROORZLQJ�HDFK�

SUDFWLFH� VHVVLRQ� LQ�WKH�VWXG\�LQGLFDWHG�WKDW�WKH�SDUWLFLSDQWV�UDWHG�WKHLU�SUDFWLFLQJ�DV�
VRPHZKDW�HIILFLHQW�IRU�HDFK�RI�WKH���GD\V� �0� ������ WR������� VHH�7DEOH� ����$� UHSHDWHG�

PHDVXUHV� DQDO\VLV� RI� YDULDQFH� ZDV� FRQGXFWHG� WR�GHWHUPLQH� ZKHWKHU� WKH�PHDQ� UDWLQJV�
LQFUHDVHG� VLJQLILFDQWO\�IURP�'D\� ��WR�'D\� ���7KH� UHVXOWV�LQGLFDWHG� WKDW�WKH�PHDQV�
ZHUH� VLJQLILFDQWO\�GLIIHUHQW�DFURVV� WLPH� �S��� ������:LWKLQ�SDUWLFLSDQWV
� FRQWUDVWV�
VKRZHG� VLJQLILFDQW� �S� �� ����� LQFUHDVHV� LQ�SUDFWLFH� HIILFLHQF\�EHWZHHQ� HDFK� WLPH�

SRLQW��7KH� ODUJHVW�HIIHFW�ZDV� IRXQG�EHWZHHQ�WKH�PHDQV� IRU�'D\� ��DQG�'D\� �� �HWD��
�� �������

+RZHYHU�� WKLV�ILQGLQJ�VXJJHVWV�RQO\�PLQLPDO� SUDFWLFDO� VLJQLILFDQFH��
6SHDUPDQ�FRUUHODWLRQV�DPRQJ�WKH�SUDFWLFH�KDELW�LWHPV�LQGLFDWHG�VLJQLILFDQW��S��� �����

UHODWLRQVKLSV�EHWZHHQ� �D��DYHUDJH�QXPEHU�RI�VHVVLRQV�SHU�GD\�DQG�DYHUDJH�GDLO\�SUDF�
WLFH�HIILFLHQF\��UKR� � �������E��DYHUDJH�QXPEHU�RI�VHVVLRQV�SHU�GD\� DQG�XVH� RI�WXQHU�

�UKR� � ������DQG� �F��IRUPDO�DQG�LQIRUPDO�SUDFWLFLQJ��UKR� ��������:LWK� WKH�H[FHSWLRQ�RI�
WKH�LQYHUVH�UHODWLRQVKLS�EHWZHHQ�IRUPDO�DQG�LQIRUPDO�SUDFWLFLQJ��WKH�SRVLWLYH�FRHIILFLHQWV�
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���� -RXUQDO�RI�5HVHDUFK� LQ�0XVLF� (GXFDWLRQ�

7DEOH� ��

'HVFULSWLYH� 6WDWLVWLFV� IRU�6HOI�5HSRUWHG� 3UDFWLFH� +DELWV�� 6HOI�(YDOXDWLRQV� RI�
3UDFWLFH� (IILFLHQF\�)ROORZLQJ� (DFK� 6HVVLRQ�� DQG�&RPSRVLWH�

3HUIRUPDQFH� $FKLHYHPHQW� 6FRUHV�

,WHP� 0� 6'� 6NHZ� .XUWRVLV�

/HQJWK� RI�DYHUDJH� SUDFWLFH� VHVVLRQ� ������ ����������� �����

$YHUDJH� QXPEHU� RI�SUDFWLFH� VHVVLRQV� SHU�GD\� ����� ����� ����������

�� RI�WLPH�VSHQW�RQ� LQIRUPDO�SUDFWLFH� ������ ����������� ������

�� RI�WLPH�VSHQW�RQ� IRUPDO�SUDFWLFH� ������ ������ ������������

+RZ� RIWHQ�GR� \RX� OLVWHQ�WR�UHFRUGLQJV"�� ����� ����� ������ ������

+RZ� RIWHQ�GR� \RX� UHFRUG�\RXUVHOI"�� ����� ����� ����� ������

+RZ� RIWHQ�GR� \RX� XVH� D�PHWURQRPH"�� ����� ����� ������ ������

+RZ� RIWHQ�GR� \RX� XVH� D� WXQHU"�� ����� ����� ������ ������

$YHUDJH� GDLO\� SUDFWLFH� HIILFLHQF\��� ����� ����� �����������

6HOI�HYDOXDWLRQ� RI�HIILFLHQF\�'D\� OE� ����� ����� ������ ������

6HOI�HYDOXDWLRQ� RI�HIILFLHQF\�'D\� �E� ����� ����� ������ ������

6HOI�HYDOXDWLRQ� RI�HIILFLHQF\�'D\� �E� ����� ����� ������ ������

&RPSRVLWH� SHUIRUPDQFH� DFKLHYHPHQW� ���"� ������ ����� ������ �����

&RPSRVLWH� SHUIRUPDQFH� DFKLHYHPHQW� ���� ������ ������ ������������

&RPSRVLWH� SHUIRUPDQFH� DFKLHYHPHQW� ���� ������ ����������� ������

&RPSRVLWH� SHUIRUPDQFH� DFKLHYHPHQW� ���� ������ ������ �����������

&RPSRVLWH� SHUIRUPDQFH� DFKLHYHPHQW� ���� ������ ������ ������������

&RPSRVLWH� SHUIRUPDQFH� DFKLHYHPHQW� ���� ������ ������ �����������

D�� 6FDOH� LV� �� � QHYHU�� ���� DOPRVW� QHYHU�� �� � RFFDVLRQDOO\�� �� � DOPRVW� DOZD\V�� �� � DOZD\V��
E��6FDOH� LV� �� � H[WUHPHO\� LQHIILFLHQW�WR� ���

 �
H[WUHPHO\�HIILFLHQW��

F�� ���� �'D\� ��SUHWHVW�� ���� �'D\� ��SRVWWHVW�� ����
 �
'D\� ��SUHWHVW��HWF��

VXJJHVW�WKDW�WKRVH�ZKR� UHSRUWHG�JUHDWHU�DPRXQWV�RI�RQH�KDELW�DOVR� WHQGHG�WR�UHSRUW�JUHDWHU�
DPRXQWV� RI� WKH�RWKHU�� 6LJQLILFDQW� SRVLWLYH� FRHIILFLHQWV� ^UKR�

"�
�����S� �� ����� WR�UKR�

 �
�����

S� �� ������ZHUH� DOVR�IRXQG�EHWZHHQ� LWHP�SDLUV�SHUWDLQLQJ�WR�WKH�VSHFLILF�SUDFWLFH�VWUDWH�

JLHV� OLVWHQLQJ� WR�UHFRUGLQJV�� UHFRUGLQJ� RQHVHOI�� XVH� RI�PHWURQRPH�� DQG� XVH� RI� WXQHU��ZLWK�

WKH�H[FHSWLRQ�RI�WKH�LWHPV��+RZ�RIWHQ�GR�\RX� OLVWHQ�WR�UHFRUGLQJV"��DQG��+RZ�RIWHQ�GR�

\RX�XVH�D� WXQHU"��̂ UKR� � �����S� !� ������7KHVH� ILQGLQJV�LQGLFDWH�WKDW�LQGLYLGXDO�SDUWLFL�
SDQWV�ZHUH� OLNHO\�WR�XVH� WKHVH�VWUDWHJLHV�ZLWK�UHODWLYHO\�VLPLODU�IUHTXHQF\��

3HUIRUPDQFH� $FKLHYHPHQW�

7KH� PHDQ� FRPSRVLWH� SHUIRUPDQFH� DFKLHYHPHQW� VFRUHV� LQFUHDVHG� IURP� 'D\� ��

^0� � ������� WKURXJK��� �0� � ������� VHH�7DEOH� ����6WDQGDUG�GHYLDWLRQV� VKRZHG�WKDW�WKH�
VFRUHV�ZHUH� OHDVW�YDULHG�DW�'D\� ��SUHWHVW�̂ 6'�  ������� DQG�PRVW� YDULHG�DW�'D\� ��SRVWWHVW�
^6'�  � ��������$�PL[HG�GHVLJQ� DQDO\VLV�RI�YDULDQFH�LQGLFDWHG�WKDW�SHUIRUPDQFH�DFKLHYH�
PHQW�PHDQV� GLG�QRW�GLIIHU�VLJQLILFDQWO\��S�!� �����E\�VH[��ZKHWKHU�SDUWLFLSDQWV�SOD\HG�
EUDVV� RU� ZRRGZLQG� LQVWUXPHQWV�� RU� ZKHWKHU� SDUWLFLSDQWV� KDG� WDNHQ� SULYDWH� OHVVRQV��

+RZHYHU�� D� VLJQLILFDQW� �S� �� ������ GLIIHUHQFH� ZDV� IRXQG� DPRQJ� PHDQ� SHUIRUPDQFH�
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0LNV]D� ��(IIHFWLYH� 3UDFWLFH� ����

DFKLHYHPHQW� VFRUHV�RYHU� WLPH��7KH� HIIHFW�VL]H�FDOFXODWHG� IRU�WKH�FKDQJH� IURP�'D\� ��

SUHWHVW�WR�'D\� ��SRVWWHVW�ZDV� TXLWH� ODUJH��G�
 � ������+RZHYHU�� LW�LV�LPSRUWDQW�WR�QRWH�WKDW�

WKH�PDMRULW\� RI� WKLV�FKDQJH� RFFXUUHG� EHWZHHQ�'D\� ��SUHWHVW�DQG�'D\� ��SRVWWHVW��
3RO\QRPLDO� FRQWUDVWV�LQGLFDWHG�VLJQLILFDQW��S��� �����OLQHDU��TXDGUDWLF��FXELF��DQG�TXDU�
WLF� HIIHFWV�� +RZHYHU�� JLYHQ� WKH� UHODWLYH� HWD�� YDOXHV� IRU� HDFK� RI� WKHVH� HIIHFWV� DV�ZHOO� DV� D�

YLVXDO� LQVSHFWLRQ� RI� D�PHDQ� SORW�� LW� LV� FOHDU� WKDW� WKH� OLQHDU� DQG� TXDGUDWLF� HIIHFWV� UHSUH�

VHQW� WKH�PRVW� PHDQLQJIXO� UHVXOWV��

5HODWLRQV� %HWZHHQ� 3HUIRUPDQFH� $FKLHYHPHQW�
DQG� 6HOI�5HSRUWHG� 3UDFWLFH� +DELWV�

6PDOO�\HW�VLJQLILFDQW��S��� �����QHJDWLYH�FRUUHODWLRQV�ZHUH�GHWHFWHG�EHWZHHQ�UHSRUWV�
RI�SHUFHQWDJH� RI� WLPH�VSHQW�RQ� LQIRUPDO�SUDFWLFH� DQG� DOO� FRPSRVLWH� SHUIRUPDQFH�
DFKLHYHPHQW� VFRUHV� �UKR�

 � ����� WR������� VHH� 7DEOH� ���� ,QYHUVHO\�� VLJQLILFDQW� �S� �� �����

SRVLWLYH� FRUUHODWLRQV� ZHUH� IRXQG� EHWZHHQ� UHSRUWV� RI� SHUFHQWDJH� RI� WLPH� VSHQW� RQ� IRUPDO�

SUDFWLFH�DQG�SHUIRUPDQFH�DFKLHYHPHQW�DW�'D\� ��SUHWHVW��'D\� ��SUHWHVW��'D\� ��SUHWHVW��
DQG�'D\� ��SRVWWHVW��UKR� � ����WR� ������7KHVH� UHVXOWV�LQGLFDWH�WKDW�WKRVH�ZKR� UHSRUWHG�
JUHDWHU� SHUFHQWDJHV� RI� LQIRUPDO� SUDFWLFLQJ� WHQGHG� WR�KDYH� ORZHU� SHUIRUPDQFH� DFKLHYH�

PHQW� VFRUHV�� ZKHUHDV� WKRVH� ZKR� UHSRUWHG� JUHDWHU� SHUFHQWDJHV� RI� IRUPDO� SUDFWLFH�

WHQGHG�WR�KDYH� KLJKHU� VFRUHV�� ,Q�DGGLWLRQ��UHSRUWV�RI�KRZ� RIWHQ�SDUWLFLSDQWV�XVHG� D�

PHWURQRPH�ZKLOH� SUDFWLFLQJ�ZHUH� VLJQLILFDQWO\��S��� �����UHODWHG�WR�DOO�SHUIRUPDQFH�
DFKLHYHPHQW� VFRUHV� DFURVV� WLPH� �UKR�

�� ���� WR� ������ VXJJHVWLQJ� D� VLPLODU� WUHQG� EHWZHHQ�

WKRVH� ZKR� UHSRUWHG� XVLQJ� D�PHWURQRPH� DQG� KLJKHU� SHUIRUPDQFH� VFRUHV�� +RZHYHU�� WKH�

FRHIILFLHQWV�IRU� WKHVH�ILQGLQJV� LQGLFDWH� UHODWLYHO\� VPDOO� HIIHFWV��$OWKRXJK� VHYHUDO�
RWKHU� VLJQLILFDQW� FRUUHODWLRQV� ZHUH� GHWHFWHG� DPRQJ� SHUIRUPDQFH� DFKLHYHPHQW� DQG�

VHOI�UHSRUWHG� SUDFWLFH� KDELWV�� WKHVH� UHODWLRQVKLSV� ZHUH� LQFRQVLVWHQW� DFURVV� WLPH� DQG�

UHODWLYHO\�ZHDN� �VHH�7DEOH� ����

2EVHUYHG� 3UDFWLFH� %HKDYLRUV�

$OO� SUDFWLFH� EHKDYLRUV� ZHUH� H[KLELWHG� RQ� HDFK� GD\�ZLWK� WKH�H[FHSWLRQ� RI� WKH�
EHKDYLRU� XVH� RI�PHWURQRPH��ZKLFK�ZDV� REVHUYHG� RQO\�RQ�'D\� ���VHH�7DEOH� ����7KH�
EHKDYLRU� UHSHDW�PHDVXUH� ZDV� H[KLELWHG�E\� ����� RI�WKH�VDPSOH� DQG�KDG� WKH�KLJKHVW�
PHDQ� IUHTXHQF\�DFURVV� DOO�GD\V� �0�  � ������ WR��������� 7KH� EHKDYLRU� UHSHDW�VHFWLRQ�
ZDV� WKH�VHFRQG�PRVW� FRPPRQ�EHKDYLRU�XVHG� �0�  � ������WR�������� DQG�ZDV� DOVR� FRQ�

VLVWHQWO\�H[KLELWHG�E\�D� ODUJH�SURSRUWLRQ�RI� WKH�VDPSOH� DFURVV� HDFK� GD\� ������� WR�

�������� 7KH�EHKDYLRU�PDUNV�SDUW�DOVR�KDG�D�KLJK�PHDQ� �������� DQG�ZDV� H[KLELWHG�E\�
���� RI�WKH�VDPSOH��7KH� QH[W�PRVW� IUHTXHQW�EHKDYLRUV� H[KLELWHG�ZHUH� VORZLQJ�DQG�
QRQ�"WXGH�UHODWHG�SOD\LQJ��ZLWK�PHDQV� UDQJLQJ�IURP������ WR������ DQG� ����� WR�������

UHVSHFWLYHO\��6ORZLQJ�ZDV� H[KLELWHG�E\����� WR����� RI�WKH�VDPSOH�DFURVV� WKH���GD\V��
ZKHUHDV�QRQ�"WXGH�UHODWHG�SOD\LQJ�ZDV� H[KLELWHG�E\�RQO\����� WR������� RI�WKH�VDPSOH��
1R� RWKHU�EHKDYLRUV� KDG�PHDQ� IUHTXHQFLHV� DERYH� ��RQ�DQ\�GD\��$OWKRXJK� WKH�PHDQ�

IUHTXHQF\� FRXQWV� ZHUH� UHODWLYHO\� VPDOO�� WKH�EHKDYLRU� ZKROH�SDUW�ZKROH� ZDV� H[KLELWHG�
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7DEOH� ��

6SHDUPDQ� &RUUHODWLRQV� %HWZHHQ� &RPSRVLWH� 3HUIRUPDQFH� $FKLHYHPHQW�
6FRUHV� DQG� 6HOI�5HSRUWHG� 3UDFWLFH� +DELWV�

,WHP�
&RPS�
O�OD�

&RPS�
����

&RPS�
����

&RPS�
����

&RPS�
����

&RPS�
����

/HQJWK� RI�DYHUDJH� SUDFWLFH� VHVVLRQ� �������� ���� ���� ��������

$YHUDJH� QXPEHU� RI� VHVVLRQV� SHU�GD\� ���� ���� ���� ���� ��������
�� RI�WLPH�VSHQW�RQ� LQIRUPDO�SUDFWLFH� ����� ����� ����� ����� ����� �����
�� RI� WLPH�VSHQW�RQ� IRUPDO�SUDFWLFH� ���� ���� ���� ���� ���� ����
+RZ� RIWHQ�GR� \RX� OLVWHQ�WR�UHFRUGLQJV"� ���� ���� ���� ���� ��������
+RZ� RIWHQ�GR� \RX� UHFRUG�\RXUVHOI"� �������� ���� ���� ��������
+RZ� RIWHQ�GR� \RX� XVH� D�PHWURQRPH"� ���� ���� ���� ���� ���� ����
+RZ� RIWHQ�GR� \RX� XVH� D� WXQHU"� �������� ���� ���� ��������

$YHUDJH� GDLO\� SUDFWLFH� HIILFLHQF\� ���� ���� ���� ���� ��������

1RWH�� &RPS�
 �

FRPSRVLWH� SHUIRUPDQFH� DFKLHYHPHQW��
D�� ���� �'D\� ��SUHWHVW�� ����

 �
'D\� ��SRVWWHVW�� ����

 �
'D\� ��SUHWHVW��HWF��

S������ �"������

E\�D�PDMRULW\�RI�WKH�SDUWLFLSDQWV�RQ�HDFK�GD\� ������� WR��������� ,Q�DGGLWLRQ��D�PDMRULW\�
RI� WKH�SDUWLFLSDQWV� ������� WR�������� GLG� IUHTXHQWO\�VNLS�GLUHFWO\�WR�RU�MXVW�EHIRUH�
FULWLFDO�PXVLFDO� 6HFWLRQV� ������DQG���RQ�HDFK�GD\��7KH� EHKDYLRUV� XVHG� WKH�OHDVW�ZHUH�
XVH� RI�PHWURQRPH� DQG� UHSHDW� "WXGH�� 2QO\� �� SDUWLFLSDQWV� XVHG� D�PHWURQRPH� GXULQJ�
WKH�VWXG\��$OO� RWKHU�EHKDYLRUV� KDG�PHDQV� ORZHU�WKDQ���DQG�ZHUH� H[KLELWHG�E\� OHVV�
WKDQ����� RI�WKH�VDPSOH�RQ�DQ\�JLYHQ�GD\��

7KH�PHDQ� GXUDWLRQ�RI�WLPH�VSHQW�SOD\LQJ�DFURVV� WKH���GD\V�UDQJHG�IURP�������PLQ�

�'D\� ��� WR�������PLQ� �'D\� ����7KH� GXUDWLRQ�RI�WLPH�VSHQW�SOD\LQJ�ZDV� TXLWH�YDULHG�
ZLWKLQ�HDFK�GD\� ^6'�  ������ WR�������� UDQJLQJ�IURP�������WR�������PLQ�� ������WR�������

PLQ�� DQG� ����� WR� ������ PLQ� IRU�'D\V� ������ DQG� ��� UHVSHFWLYHO\�� $� UHSHDWHG�PHDVXUHV�

DQDO\VLV�RI�YDULDQFH� UHYHDOHG� WKDW�WKH�PHDQ� GXUDWLRQ�RI�WLPH�VSHQW�SOD\LQJ�RQ�'D\� ��
ZDV� VLJQLILFDQWO\�^S��� ������ OHVV� WKDQ�WKDW�IRU�'D\V� ��DQG����)ULHGPDQ� DQDO\VHV� RI�
YDULDQFH� LQGLFDWHG�VLJQLILFDQW�GLIIHUHQFHV�̂ S��� ������IRU�WKH�EHKDYLRUV� UHSHDW�PHDVXUH�
DQG� UHSHDW� VHFWLRQ� RYHU� WLPH�� 2YHUDOO�� VLJQLILFDQWO\� IHZHU� UHSHDW� PHDVXUH� DQG� UHSHDW�
VHFWLRQ�EHKDYLRUV�ZHUH� REVHUYHG�RQ�'D\� ��WKDQ�RQ�'D\V� ��DQG����1R� RWKHU�VLJQLILFDQW�
GLIIHUHQFHV� ZHUH� IRXQG� DFURVV� GD\V��

3UHOLPLQDU\� DQDO\VHV� LQGLFDWHG� PRGHUDWH� WR� VWURQJ� FRUUHODWLRQV� DPRQJ� WKH� SUDF�
WLFH�EHKDYLRUV� H[KLELWHG�E\�PRUH� WKDQ����� RI�WKH�VDPSOH�� VXJJHVWLQJ�WKDW�WKRVH�ZKR�
ZHUH�PRUH� OLNHO\�WR�XVH� D�SDUWLFXODU�EHKDYLRU� RQ�'D\� ��ZHUH� DOVR�PRUH� OLNHO\�WR�
H[KLELW�WKDW�VDPH�EHKDYLRU� RQ�'D\V� �� DQG� ���7KHUHIRUH�� FRPSRVLWH� YDULDEOHV�ZHUH�
FUHDWHG� IRU� HDFK� EHKDYLRU� WR�HQDEOH� D�PRUH� SDUVLPRQLRXV� DQDO\VLV�� &RUUHODWLRQV� ZHUH�

FDOFXODWHG�EHWZHHQ� DOO�SRVVLEOH� SDLUV�RI�FRPSRVLWH� EHKDYLRUV� WKDW�ZHUH� H[KLELWHG�E\�
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0LNV]D� ��(IIHFWLYH� 3UDFWLFH� ����

7DEOH� ��

'HVFULSWLYH� 6WDWLVWLFV� IRU�3UDFWLFH� %HKDYLRUV� 2EVHUYHG�

'D\� ��'D\� �� 'D\� ��

3UDFWLFH� %HKDYLRU� 0� 6'� �� !� �D� 0� 6'� �� !� �D� 0� 6'��� !� �D�

5HSHDW� PHDVXUH� ������ ������ ������ ������ ������ ������ ������ ������ ������

5HSHDW� VHFWLRQ� ������ ������ ����� ������ ������ ����� ������ ������ �����

:KROH�SDUW�ZKROH� ����� ����� ����� ����� ����� ����� ����� ����� �����

&KDLQLQJ� ����� ����� ����� ����� ����� ����� ����� ����� �����

5HSHDW� "WXGH� ����� ����� ���� ����� ����� ���� ����� ����� �����

6ORZLQJ������ ����� ����� ����� ����� ����� ����� ����� �����

9DU\LQJ� SLWFK� ����� ����� ����� ����� ����� ����� ����� ����� �����

9DU\LQJ� DUWLFXODWLRQ� ����� ����� ���� ����� ����� ����� ����� ����� ����

9DU\LQJ� UK\WKP� ����� ����� ����� ����� ����� ����� ����� ����� �����

9DU\LQJ�PXVLFDO� HOHPHQW�� ����� ����� ����� ����� ����� ����� ����� ����� �����

1RQ�"WXGH�UHODWHG� SOD\LQJ� ����� ����� ����� ����� ����� ����� ����� ����� �����

6LQJ�:KLVWOH�%X]]� ����� ����� ����� ����� ����� ����� ����� ����� �����

8VH� RI�PHWURQRPH� ����� ����� ���� ����� ����� ���� ����� ����� ����

6HFWLRQ� �� ����� ����� ����� ����� ����� ����� ����� ����� �����

6HFWLRQ� �� ����� ����� ����� ����� ����� ����� ����� ����� �����

6HFWLRQ� �� ����� ����� ����� ����� ����� ����� ����� ����� �����

6HFWLRQ� �� ����� ����� ����� ����� ����� ����� ����� ����� �����

6HFWLRQ� ������� ����� ����� ����� ����� ����� ����� ����� �����

0DUNV� SDUWF� ������ ������ ����� 1$� 1$� 1$� 1$� 1$�1$�

'XUDWLRQ� SOD\LQJG� ������ ����� 1$� ������ ����� 1$� ������ ����� 1$�

D��3HUFHQWDJH� RI�FDVHV� ZKR� H[KLELWHG� WKLV�EHKDYLRU� DW� OHDVW�RQFH��

E��9DU\LQJ�PXVLFDO� HOHPHQW� LV�D�FRPSRVLWH� RI�YDU\LQJ�SLWFK��YDU\LQJ� DUWLFXODWLRQ�� DQG�YDU\LQJ� UK\WKP��
F��)UHTXHQF\� RI� WKLV�EHKDYLRU� RQO\� FRXQWHG� DFURVV� DOO� ��GD\V��
G��0LQXWHV� VSHQW�SOD\LQJ��
� �

VLJQLILFDQWO\�GLIIHUHQW�RYHU� WLPH� �S��� �������

PRUH� WKDQ����� RI� WKH�VDPSOH� DW�HDFK� GD\��0RGHUDWHO\� VWURQJ�UHODWLRQVKLSV�ZHUH�
GHWHFWHG� DPRQJ� WKH�EHKDYLRUV� UHSHDW� VHFWLRQ�� ZKROH�SDUW�ZKROH�� DQG� VORZLQJ� ^UKR�

 � ����

WR� �����S� �� ������LQGLFDWLQJ�WKDW�WKRVH�ZKR�ZHUH�PRUH� OLNHO\�WR�H[KLELW�WKH�EHKDYLRU�

UHSHDW� VHFWLRQ� ZHUH� DOVR� PRUH� OLNHO\� WR�XVH� ZKROH�SDUW�ZKROH� DQG� VORZLQJ� EHKDYLRUV�

DQG� YLFH� YHUVD�� 5HODWLYHO\� VWURQJ� FRUUHODWLRQV� ZHUH� DOVR� IRXQG� EHWZHHQ� WKH� EHKDYLRUV�

VNLSSLQJ�GLUHFWO\� WR�RU�MXVW� EHIRUH�FULWLFDO� 6HFWLRQV� ������DQG� �� ^UKR�  � ����WR� �����
S� �� ������LQGLFDWLQJ�WKDW�SDUWLFLSDQWV�ZKR�ZHUH� OLNHO\�WR�VNLS�GLUHFWO\�WR�RU�MXVW�EHIRUH�
FULWLFDO�PXVLFDO� 6HFWLRQ� ��ZKLOH� SUDFWLFLQJ� DOVR� WHQGHG� WR�VNLS�GLUHFWO\� WR�RU� MXVW�
EHIRUH�6HFWLRQV� ��DQG���DQG�YLFH�YHUVD��$�PRGHUDWHO\� VWURQJ�VLJQLILFDQW�UHODWLRQVKLS�
^S��� ������ZDV� DOVR� GHWHFWHG�EHWZHHQ� WKH�EHKDYLRUV� UHSHDW�PHDVXUH� DQG�GXUDWLRQ�RI�
WLPH�VSHQW�SOD\LQJ� ^UKR� � ������7KRVH� ZKR� H[KLELWHG�PRUH� UHSHDW�PHDVXUH� EHKDYLRUV�
DOVR� WHQGHG�WR�VSHQG�JUHDWHU�DPRXQWV�RI�WLPH�SOD\LQJ�GXULQJ� WKH�VWXG\��0RVW� RI�WKH�
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FRUUHODWLRQV�GHWHUPLQHG�EHWZHHQ� WKH�FRPSRVLWH� EHKDYLRUV� H[KLELWHG�E\�PRUH� WKDQ�
���� RI�WKH�VDPSOH�DQG� VHOI�UHSRUWHG�SUDFWLFH�KDELWV�ZHUH� QRQVLJQLILFDQW��7KRVH� WKDW�
ZHUH� VLJQLILFDQW�ZHUH� UHODWLYHO\�VPDOO�DQG�PD\� KDYH� OLPLWHG�SUDFWLFDO� VLJQLILFDQFH�
�H�J��� UKR� �� ������

5HODWLRQV� $PRQJ� 2EVHUYHG� 3UDFWLFH� %HKDYLRUV�
DQG�3HUIRUPDQFH� $FKLHYHPHQW�

&RUUHODWLRQV� EHWZHHQ� WKH�SUDFWLFH�EHKDYLRUV� H[KLELWHG�E\�PRUH� WKDQ����� RI�WKH�

VDPSOH� DQG� FRPSRVLWH� SHUIRUPDQFH� DFKLHYHPHQW� VFRUHV� ZHUH� DOVR� H[DPLQHG� IRU� HDFK�

GD\�RI�WKH�VWXG\��7DEOH� ���� 7KH� EHKDYLRU� UHSHDW� VHFWLRQ�ZDV� VLJQLILFDQWO\�UHODWHG�

�S� �� �����WR�SUH��DQG�SRVWWHVW�FRPSRVLWH�SHUIRUPDQFH�DFKLHYHPHQW�VFRUHV�DW�'D\� ��DQG�

'D\� �� �UKR��� ����WR� ������7KH� EHKDYLRU� VORZLQJ�ZDV� VLJQLILFDQWO\�UHODWHG��S��� �����
WR� SUHWHVW� FRPSRVLWH� SHUIRUPDQFH� DFKLHYHPHQW� VFRUHV� DW�'D\V� �� �UKR�

��
����� DQG� ��

�UKR�
��

����� DV�ZHOO� DV� WR�SRVWWHVW� FRPSRVLWH� SHUIRUPDQFH� DFKLHYHPHQW� VFRUHV� DW�'D\� ��

�UKR�
��

������ ,Q� DGGLWLRQ�� WKH� EHKDYLRU� ZKROH�SDUW�ZKROH� ZDV� VLJQLILFDQWO\� FRUUHODWHG�

�S��� �����ZLWK�SUH��DQG�SRVWWHVW�FRPSRVLWH�SHUIRUPDQFH�DFKLHYHPHQW�VFRUHV�DW�'D\V� ��
DQG��� �UKR� � ����WR� ������6PDOO� \HW�VLJQLILFDQW�FRUUHODWLRQV� �S��� �����ZHUH� GHWHFWHG�
EHWZHHQ�SHUIRUPDQFH�DFKLHYHPHQW� DQG� WKH�EHKDYLRUV� UHJDUGLQJ�VNLSSLQJ�WR�FULWLFDO�
PXVLFDO� VHFWLRQV�RI�WKH�"WXGH��7KH� EHKDYLRU� VNLSSLQJ�GLUHFWO\�WR�RU�MXVW�EHIRUH�6HFWLRQ�
��ZDV� VLJQLILFDQWO\�UHODWHG� WR�SRVWWHVW�SHUIRUPDQFH� DFKLHYHPHQW� VFRUHV� DW�'D\� ��

�UKR��� ������ZKHUHDV� WKH�EHKDYLRU� VNLSSLQJ�GLUHFWO\�WR�RU�MXVW�EHIRUH�6HFWLRQ� ��ZDV�

UHODWHG�WR�SRVWWHVW�SHUIRUPDQFH�DFKLHYHPHQW� VFRUHV�DW�'D\� �� �UKR� � ������6LJQLILFDQW�
UHODWLRQVKLSV� �S��� �����ZHUH� DOVR� IRXQG�EHWZHHQ� WKH�EHKDYLRU� VNLSSLQJ�GLUHFWO\�WR�RU�

MXVW�EHIRUH�6HFWLRQ� �� DQG�'D\� ��SUHWHVW�̂ UKR� � �����DQG�SRVWWHVW��UKR� � �����SHUIRU�
PDQFH� DFKLHYHPHQW� VFRUHV��7KHVH� UHODWLRQVKLSV� LQGLFDWH� WKDW�WKRVH�ZLWK�KLJKHU�SHU�
IRUPDQFH� DFKLHYHPHQW� VFRUHV� DOVR� H[KLELWHG� PRUH� RI� HDFK� UHVSHFWLYH� EHKDYLRU��

5HODWLRQV� $PRQJ� 3HUIRUPDQFH� $FKLHYHPHQW�
DQG� 6HOI�5HSRUWV� RI�3UDFWLFH� +DELWV�

0RGHUDWHO\� VWURQJ�VLJQLILFDQW�FRUUHODWLRQV� �UKR� � ���� WR� �����S� �� ������ZHUH�

GHWHFWHG�EHWZHHQ�SUDFWLFH�HIILFLHQF\�UDWLQJV�IRU�'D\� ��DQG�DOO�FRPSRVLWH�SHUIRUPDQFH�
DFKLHYHPHQW� VFRUHV� DW� HDFK� WLPH� SRLQW�� ,Q� FRQWUDVW�� WKH� FRUUHODWLRQV� IRXQG� EHWZHHQ�

HIILFLHQF\�UDWLQJV�DW�'D\� �� DQG�FRPSRVLWH� SHUIRUPDQFH� DFKLHYHPHQW� VFRUHV�DW�HDFK�
WLPH�SRLQW�ZHUH� FRQVLVWHQWO\�OHVV�SURQRXQFHG� �UKR�

 � ����WR������S� �� ������,Q�DGGLWLRQ��
QR�VLJQLILFDQW�FRUUHODWLRQV��S�!� �����ZHUH�GHWHFWHG�EHWZHHQ�HIILFLHQF\�UDWLQJV�DW�'D\� ��
DQG� SHUIRUPDQFH� DFKLHYHPHQW� VFRUHV� DW� DQ\� WLPH� SRLQW�� 2YHUDOO�� WKHVH� ILQGLQJV� GHPRQ�

VWUDWH�D�WUHQG�WKDW�VXJJHVWV�WKDW�WKH�SDUWLFLSDQWV
�HIILFLHQF\�UDWLQJV�ZHUH�PRUH� FORVHO\�
UHODWHG�WR�WKHLU�SHUIRUPDQFH�DFKLHYHPHQW�DW�'D\� ��WKDQ�DQ\�RWKHU�GD\��,W�LV�LPSRUWDQW�
WR�QRWH�WKDW�WKH�GHFOLQLQJ� GHJUHH� RI�DVVRFLDWLRQ� RYHU� WLPH�LV�DSSDUHQWO\�QRW�EHFDXVH�
RI�D� ODFN�RI�YDULDQFH� LQ�WKH�WZR�YDULDEOHV��
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6SHDUPDQ� &RUUHODWLRQV� %HWZHHQ� &RPSRVLWH� 3HUIRUPDQFH� $FKLHYHPHQW�

6FRUHV�� %HKDYLRUV� ([KLELWHG� E\�DW�/HDVW� ���� RI�WKH�3DUWLFLSDQWV� DW�
(DFK� 'D\�� DQG� 6HOI�(YDOXDWLRQV� RI�'DLO\� 3UDFWLFH� (IILFLHQF\�

&RPS� ���� &RPS� ���� &RPS� ���� &RPS� ���� &RPS� ���� &RPS� ����

3UDFWLFH� %HKDYLRU� :LWK� 'D\� ��%HKDYLRUV� :LWK� 'D\� ��%HKDYLRUV� :LWK� 'D\� ��%HKDYLRUV�

5HSHDW� PHDVXUH� ����� ���������

5HSHDW� VHFWLRQ� ���� ���� ����

:KROH�SDUW�ZKROH� ���� ���� ����

6ORZLQJ� ���� ���� ����
6HFWLRQ� �� ���� ��������

6HFWLRQ� �� ����� ���������

6HFWLRQ� �� ���� ���� ����

0DUNV� SDUWD� ���� ��������

'XUDWLRQ� SOD\HG� ���� ���������

6HOI�HYDOXDWLRQ� 'D\� �� ���� ���� ����

6HOI�HYDOXDWLRQ� 'D\� �� ���� ���� ����

6HOI�HYDOXDWLRQ� 'D\� �� ���� ��������
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1RWH�� &RPS�
 �

FRPSRVLWH� SHUIRUPDQFH� DFKLHYHPHQW�� ���� �'D\� ��SUHWHVW�� ���� �'D\� ��SRVWWHVW�� ����
 �
'D\�

��SUHWHVW��HWF��

D��)UHTXHQF\� RI� WKLV�EHKDYLRU� RQO\� FRXQWHG� DFURVV� DOO� ��GD\V��
S��� �����S��� �����S� �� ������

'LVFXVVLRQ�

7KH� UHODWLRQVKLSV�IRXQG�DPRQJ�REVHUYHG�SUDFWLFH�EHKDYLRUV�� VHOI�UHSRUWHG�SUDFWLFH�
KDELWV�� DQG� SHUIRUPDQFH� DFKLHYHPHQW� VFRUHV� KDYH� LPSRUWDQW� LPSOLFDWLRQV� IRU� WKHRUHWLFDO�

FRQFHSWLRQV�RI�GHOLEHUDWH�SUDFWLFH� �H�J���/HKPDQQ�	� (ULFVVRQ�� �������)RU�H[DPSOH�� WKH�
FRUUHODWLRQV� DPRQJ� WKH�REVHUYHG� EHKDYLRUV� UHSHDW� VHFWLRQ�� ZKROH�SDUW�ZKROH�� DQG� VORZ�

LQJ�VXJJHVW�WKDW�VRPH�LQGLYLGXDOV�DUH�PRUH� OLNHO\�WR�DSSURDFK�SUDFWLFLQJ�PRUH� VWUDWHJL�
FDOO\� WKDQ� RWKHUV�� )XUWKHUPRUH�� WKHVH� VDPH� EHKDYLRUV� ZHUH� VLJQLILFDQWO\� UHODWHG� WR�

PHDVXUHV� RI�SHUIRUPDQFH�DFKLHYHPHQW��7KHVH� ILQGLQJV�VXSSRUW�WKRVH�RI�0LNV]D� �������
DQG�*UXVRQ� ��������ZKR� IRXQG�VLPLODU�UHODWLRQVKLSV�DPRQJ�VWUDWHJLF�EHKDYLRUV� VXFK�DV�
WKHVH� DQG� SHUIRUPDQFH� DFKLHYHPHQW� DQG� PXVLFDO� FRPSHWHQFH�� %HKDYLRUV� VXFK� DV� WKHVH�

PD\�EH�SDUWLFXODUO\�XVHIXO�IRU�LGHQWLI\LQJ�HOHPHQWV�RI�GHOLEHUDWH�SUDFWLFH��+RZHYHU�� LW�LV�
DOVR� LPSRUWDQW� IRU� UHVHDUFKHUV� WR� FRQVLGHU� PRUH� GHWDLOHG� DSSURDFKHV� WR� VWXG\LQJ� UHSHWL�
WLRQ� EHKDYLRUV�� )RU� H[DPSOH�� UHILQLQJ� WKH� RSHUDWLRQDO� GHILQLWLRQV� RI� UHSHDW� PHDVXUH� DQG�

UHSHDW� VHFWLRQ� EHKDYLRUV� WR�EH� PRUH� VSHFLILF� WKDQ� UHSHWLWLRQV� RI�PDWHULDO� OHVV� WKDQ� RQH�

PHDVXUH� RU� JUHDWHU� WKDQ� RQH� PHDVXUH�� UHVSHFWLYHO\�� ZRXOG� DLG� UHVHDUFKHUV� LQ�H[DPLQLQJ�
KRZ� LQGLYLGXDOV�DQDO\]H�DQG�FKRRVH�PDWHULDOV� WR�DGGUHVV�ZKLOH�SUDFWLFLQJ��

7KH� UHVXOWV�DOVR� KDYH� SUDFWLFDO� LPSOLFDWLRQV� IRU�PXVLF� HGXFDWRUV��$OWKRXJK� WKH�

ILQGLQJV� FDQQRW� EH� FRQVLGHUHG� FDXVDO�� WKH� FRUUHODWLRQV� EHWZHHQ� SHUIRUPDQFH�
DFKLHYHPHQW� DQG� WKH�EHKDYLRUV� UHSHDW� VHFWLRQ�� VORZLQJ�� ZKROH�SDUW�ZKROH�� DQG� VNLSSLQJ�
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GLUHFWO\�WR�RU�MXVW�EHIRUH�FULWLFDO�PXVLFDO� VHFWLRQV�RI�WKH�"WXGH�LQGLFDWH�WKDW�WKHVH�PD\�
EH�SDUWLFXODUO\�XVHIXO� VWUDWHJLHV�IRU�PDNLQJ� LPSURYHPHQW��7HDFKHUV� FRXOG�GHVLJQ� OHV�
VRQ�RU�UHKHDUVDO�SODQV� WKDW�VSHFLILFDOO\�JXLGH� VWXGHQWV�WR�DSSO\� WKHVH�VWUDWHJLHV�ZKHQ�

OHDUQLQJ� QHZ� PXVLF�� 7HDFKHUV� FRXOG� GHYLVH� PHWKRGV� IRU� GHPRQVWUDWLQJ� KRZ� WR� LGHQ�

WLI\�DQG� IRFXV� RQ� GLIILFXOW� RU� SUREOHPDWLF� PXVLFDO� SDVVDJHV� ZKHQ� SUDFWLFLQJ�� ,Q� FRQ�

WUDVW��WKH�ODFN�RI� VLJQLILFDQW�UHODWLRQVKLSV� IRXQG�EHWZHHQ� GXUDWLRQV� RI� WLPH�VSHQW�
SOD\LQJ� DQG� SHUIRUPDQFH� DFKLHYHPHQW� VFRUHV� LQGLFDWHV� WKDW� WHDFKHUV� VKRXOG� VWUHVV�

WKDW�WKH�DPRXQW�RI� WLPH�VSHQW�SOD\LQJ� LV�QRW�QHFHVVDULO\� DQ� LQGLFDWRU�RI�KRZ�PXFK�

LPSURYHPHQW�LV�EHLQJ�PDGH� ZKLOH� SUDFWLFLQJ��$� ODFN�RI�FRUUHODWLRQ�EHWZHHQ� WLPH�

VSHQW�SOD\LQJ� DQG�SHUIRUPDQFH�DFKLHYHPHQW�ZDV� DOVR� IRXQG�E\�0LNV]D� �������� ,Q�

JHQHUDO�� WKH�UHVXOWV�RI�WKLV�VWXG\�KDYH� VKRZQ�WKDW�WKH�TXDOLW\�RI�SUDFWLFLQJ� WKDW�WDNHV�

SODFH�PD\� EH�PRUH� FUXFLDO� WR�LPSURYHPHQW�WKDQ�WKH�TXDQWLW\�RI�WLPH�VSHQW�SOD\LQJ��
7KH� FRUUHODWLRQV� IRXQG� EHWZHHQ� VHOI�UHSRUWHG� SUDFWLFH� KDELWV� DQG� SHUIRUPDQFH�

DFKLHYHPHQW� DOVR� VXJJHVW� WKDW� WKH� TXDOLW\� RI� RQH
V� SUDFWLFLQJ� PD\� EH�PRUH� LPSRUWDQW�
WKDQ�WKH�TXDQWLW\�RI�WLPH�VSHQW�SOD\LQJ��3DUWLFLSDQWV�UHSRUWLQJ�KLJKHU�SHUFHQWDJHV� RI�
IRUPDO� SUDFWLFH� WHQGHG� WR� KDYH� KLJKHU� SHUIRUPDQFH� DFKLHYHPHQW� VFRUHV�� ,W�PD\� EH�

WKDW� WKRVH� ZKR� ZHUH� PRUH� DFFXVWRPHG� WR�SUDFWLFLQJ� ZLWK� VSHFLILF� PXVLFDO� RU� WHFKQL�

FDO� JRDOV� LQ�PLQG� ZHUH� DEOH� WR�SUDFWLFH�PRUH� HIIHFWLYHO\�GXULQJ� WKH�VWXG\��7KHVH�
UHVXOWV�DUH�VLPLODU�WR�WKRVH�RI�6ORERGD� HW�DO�� ��������ZKR� IRXQG�WKDW�KLJKHU�DFKLHYLQJ�
VWXGHQWV� VSHQW� PRUH� WLPH� RQ� WHFKQLFDO� ZRUN� DQG� ZHUH� PRUH� RUJDQL]HG� LQ� WKHLU� SUDF�

WLFH��7KLV� VXJJHVWV� WKDW�WHDFKHUV�VKRXOG�JXLGH� VWXGHQWV�WRZDUG�SUDFWLFLQJ�ZLWK�PXVL�
FDO�DQG�RU�WHFKQLFDO�JRDOV� LQ�PLQG��7KLV� FRXOG�EH�GRQH�E\�DVVLJQLQJ� VSHFLILF�PXVLFDO�

SDVVDJHV� WR� VWXGHQWV� RU� E\� DVNLQJ� VWXGHQWV� WR�SUDFWLFH� DSSO\LQJ� VSHFLILF� PXVLFDO� FRQ�

FHSWV� �G\QDPLF� FRQWUDVWV�� YLEUDWR�� H[SUHVVLYH� WHPSR� PDQLSXODWLRQ�� HWF��� WR� YDULRXV�

SLHFHV� ZKHQ� ZRUNLQJ� DORQH��

7KH� UHVXOWV� DOVR� LQGLFDWHG� WKDW� WKH� GLVFUHSDQF\� EHWZHHQ� SDUWLFLSDQWV
� VHOI�HYDOXD�

WLRQV� RI� SUDFWLFH� HIILFLHQF\� DQG� SHUIRUPDQFH� DFKLHYHPHQW� JUHZ� ODUJHU� RYHU� WLPH��

6LPLODU� UHVXOWV�ZHUH� UHSRUWHG�E\�0F3KHUVRQ� DQG�5HQZLFN� �������� ZKR� IRXQG�WKDW�

EHJLQQLQJ� LQVWUXPHQWDOLVWV�RIWHQ�SOD\� WKURXJK�PDWHULDO� IURP�WRS�WR�ERWWRP�ZLWKRXW�

UHFRJQL]LQJ�RU�VWRSSLQJ�IRU�HUURUV��7KLV� VXJJHVWV� VWXGHQWV�PD\� QHHG� WR�EH� WUDLQHG�WR�

GLVWLQJXLVK�EHWZHHQ� HIILFLHQW�DQG� LQHIILFLHQW�SUDFWLFLQJ��)RU�H[DPSOH�� WHDFKHUV�FRXOG�
GHPRQVWUDWH� FKDUDFWHULVWLFV� RI� LQHIILFLHQW� SUDFWLFLQJ�� VXFK� DV� UHSHWLWLRQ� RI� HUURUV� DQG�

SK\VLFDO� DQG�RU� PHQWDO� IDWLJXH�� DQG� ZDUQ� VWXGHQWV� WR�JXDUG� DJDLQVW� WKHP�� &RQYHUVHO\��

WHDFKHUV�FRXOG�DOVR�KLJKOLJKW�FKDUDFWHULVWLFV�RI�HIILFLHQW�SUDFWLFH�� VXFK�DV�IRFXVLQJ�RQ�

SUREOHPDWLF� SDVVDJHV� DQG� WDNLQJ� DSSURSULDWH� DPRXQWV� RI� UHVW��

0XVLF� SUDFWLFH� LV�XQGRXEWHGO\�DQ�LPSRUWDQW�WRSLF�WR�LQYHVWLJDWH��JLYHQ�WKH�LPPHQVH�
DPRXQWV�RI�WLPH�DQG�HQHUJ\�DOO�PXVLFLDQV�PXVW� GHYRWH� WR�SUDFWLFLQJ�WKURXJKRXW�WKHLU�
OLYHV��7KLV� VWXG\�H[DPLQHG� WKH�PXVLF� SUDFWLFH�RI�KLJK�VFKRRO�ZLQG� SOD\HUV�IURP�PXO�

WLSOH�SHUVSHFWLYHV��3DUWLFXODU� VWUHQJWKV�RI� WKH�VWXG\�ZHUH� �D�� D� VDPSOH�ZLWK� GLYHUVH�

GHPRJUDSKLF� FKDUDFWHULVWLFV�� �E�� D� VDPSOH� WKDW� YDULHV� LQ� SHUIRUPDQFH� PHGLXP� �H�J���
EUDVV�DQG�ZRRGZLQG��� �F��PXOWLSOH�PHWKRGV� RI�GDWD�FROOHFWLRQ� �H�J���REVHUYDWLRQ�DV�ZHOO�
DV� VHOI�UHSRUW��� �G�� WKH� LQFOXVLRQ� RI� GHSHQGHQW� PHDVXUHV� RI� SHUIRUPDQFH� DFKLHYHPHQW��

DQG��H��GDWD�FROOHFWLRQ�DFURVV�PXOWLSOH�SUDFWLFH�VHVVLRQV� �H�J�����GD\V���7KH� UHVXOWV�IURP�
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WKLV�VWXG\�UHSUHVHQW�YDOXDEOH� FRQWULEXWLRQV�WR�WKH�ERG\�RI�H[LVWLQJ�LQIRUPDWLRQ�UHJDUG�
LQJ�WKH�QDWXUH�RI�PXVLF� OHDUQLQJ�DQG�DYHQXHV� IRU�IXUWKHU�VWXG\�RI�GHOLEHUDWH�SUDFWLFH��
8OWLPDWHO\�� WKH�ILQGLQJV�RI�WKLV�VWXG\��ZLWK�UHSOLFDWLRQ�DQG�H[WHQVLRQ��PD\� VHUYH�WR�DLG�

SHUIRUPHUV� DQG� WHDFKHUV� DGGUHVV� LPSRUWDQW� LVVXHV� UHJDUGLQJ� PXVLF� SUDFWLFH��

$SSHQGL[�

3UDFWLFH� (WXGH�

7HPSR�����0RGHUDWR�

9U� XQ� I
�U�L�U�U�U�UIU��I�I�I�I�I�U�"U�W�W� ��

7HPSR�a��$OOHJUR�

A"IWQIU�� L3AFLUU� L-A"FUI� LUUUUQ%�
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���� -RXUQDO�RI�5HVHDUFK� LQ�0XVLF� (GXFDWLRQ�

5HIHUHQFHV�

$XVWLQ�� -��5���	� +DHIQHU� %HUJ��0�� �������� ([SORULQJ� PXVLF� SUDFWLFH� DPRQJ� VL[WK�JUDGH�EDQG� DQG�RUFKHVWUD�

VWXGHQWV��3V\FKRORJ\� RI�0XVLF�� ���� ���������

%DUU\��1�� +�� �������� 7KH� HIIHFWV�RI�SUDFWLFH� VWUDWHJLHV�� LQGLYLGXDO�GLIIHUHQFHV� LQ�FRJQLWLYH� VW\OH��DQG� JHQGHU�
XSRQ� WHFKQLFDO� DFFXUDF\� DQG�PXVLFDOLW\� RI�VWXGHQW� LQVWUXPHQWDO�SHUIRUPDQFH�� 8QSXEOLVKHG� GRFWRUDO�

GLVVHUWDWLRQ�� )ORULGD� 6WDWH�8QLYHUVLW\��

%DUU\��1�� +�� �������� $� FRPSDULVRQ� RI�DGYDQFHG� VWXGHQW�PXVLFLDQV
� DQG�SURIHVVLRQDO� PXVLFLDQV
� SUDFWLFH�
DWWLWXGHV�DQG� VWUDWHJLHV��6RXWKHDVWHUQ� -RXUQDO� RI�0XVLF� (GXFDWLRQ�� ��� �������

%\R�� -��/���	� &DVVLG\�� -��:�� �������$SULO��� 6HOI�UHSRUWHG�SUDFWLFH� EHKDYLRUV� RI�XQGHUJUDGXDWH� LQVWUXPHQWDO�

PXVLF� HGXFDWLRQ� PDMRUV�� 3DSHU� SUHVHQWHG� DW�WKH�QDWLRQDO� ELHQQLDO� FRQIHUHQFH� RI�0(1&�� 7KH� 1DWLRQDO�

$VVRFLDWLRQ� RI�0XVLF� (GXFDWLRQ�� 0LQQHDSROLV�� 01��

(OEHUW��7���3DQWHY��&�� :LHQEUXFK�� &�� 5RFNVWURK�� %���	� 7DXE�� (�� �������� ,QFUHDVHG� FRUWLFDO� UHSUHVHQWDWLRQ�
RI� WKH�ILQJHUV�RI� WKH�OHIW�KDQG� LQ�VWULQJ�SOD\HUV�� 6FLHQFH�� ����� ���������

(ULFVVRQ�� .��$���.UDPSH�� 5��7���	� 7HVFK�5RPHU�� &�� �������� 7KH� UROH�RI�GHOLEHUDWH� SUDFWLFH� LQ�WKH�DFTXLVLWLRQ�
RI�H[SHUW�SHUIRUPDQFH�� 3V\FKRORJLFDO� 5HYLHZ�� ����� ���������

)RUWQH\�� 3��0�� �������� 7KH� HIIHFW�RI�PRGHOLQJ� DQG� VLOHQW� DQDO\VLV� RQ� WKH�SHUIRUPDQFH� HIIHFWLYHQHVV� RI�

DGYDQFHG� LQVWUXPHQWDOLVWV��5HVHDUFK� 3HUVSHFWLYHV� LQ�0XVLF� (GXFDWLRQ�� ��� �������

*HULQJHU�� -��0��� 	� .RVWND�� 0�� -���������� $Q� DQDO\VLV� RI�SUDFWLFH� URRP�EHKDYLRU� RI�FROOHJH�PXVLF� VWXGHQWV��

&RQWULEXWLRQV� WR�0XVLF� (GXFDWLRQ�� �����������

*LQVERUJ�� -�� �������� &ODVVLFDO� VLQJHUV� OHDUQLQJ� DQG�PHPRUL]LQJ� D� QHZ� VRQJ��$Q� REVHUYDWLRQDO� VWXG\��

3V\FKRORJ\� RI�0XVLF�� ���� ��������

*UXVRQ�� /�� �������� 5HKHDUVDO� VNLOO�DQG�PXVLFDO� FRPSHWHQFH�� 'RHV� SUDFWLFH�PDNH� SHUIHFW"� ,Q�-��$�� 6ORERGD�

�(G����*HQHUDWLYH� SURFHVVHV� LQ�PXVLF�� 7KH�SV\FKRORJ\� RI�SHUIRUPDQFH�� LPSURYLVDWLRQ��DQG� FRPSRVLWLRQ�

�SS����������� 2[IRUG�� 8.�� &ODUHQGRQ��

+DOODP�� 6�� �������� 7KH� GHYHORSPHQW� RI�PHWDFRJQLWLRQ� LQ�PXVLFLDQV�� ,PSOLFDWLRQV� IRU�HGXFDWLRQ�� %ULWLVK�

-RXUQDO� RI�0XVLF� (GXFDWLRQ�� �����������

+DPDQQ�� '�� /��� /XFDV�� .��$���0F$OOLVWHU�� 3���	� 7HDFKRXW�� '�� �������� $Q� LQYHVWLJDWLRQ� LQWR�WKH�IDFWRUV�FRQ�

WULEXWLQJ�WR�LQGLYLGXDO� SUDFWLFH�� -RXUQDO� RI�%DQG� 5HVHDUFK�� ���� �������

+HZLWW�� 0�� 3�� �������� 7KH� HIIHFWV� RI�PRGHOLQJ�� VHOI�HYDOXDWLRQ�� DQG� VHOI�OLVWHQLQJ� RQ� MXQLRU� KLJK�
LQVWUXPHQWDOLVWV
�PXVLF� SHUIRUPDQFH� DQG�SUDFWLFH� DWWLWXGH��-RXUQDO� RI�5HVHDUFK� LQ�0XVLF� (GXFDWLRQ��

���� ���������

-RUJHQVHQ��+�� �������� ,QVWUXPHQWDO� SHUIRUPDQFH� H[SHUWLVH� DQG� DPRXQW� RI�SUDFWLFH� DPRQJ� LQVWUXPHQWDO�

VWXGHQWV� LQ�D�FRQVHUYDWRLUH��0XVLF� (GXFDWLRQ� 5HVHDUFK�� ��� ���������

.LOOLDQ�� -���	� +HQU\��0�� ������� )HEUXDU\��� $� FRPSDULVRQ� RI�VXFFHVVIXO� DQG� XQVXFFHVVIXO� VWUDWHJLHV� LQ�

LQGLYLGXDO� VLJKW�VLQJLQJ�SUHSDUDWLRQ� DQG�SHUIRUPDQFH�� 3DSHU� SUHVHQWHG� DW�WKH�'HVHUW� 6NLHV� 5HVHDUFK�

6\PSRVLXP�� 7XFVRQ�� $=��

/HKPDQQ�� $��&�� 	� (ULFVVRQ�� .�� $�� �������� 5HVHDUFK� RQ� H[SHUW� SHUIRUPDQFH� DQG� GHOLEHUDWH� SUDFWLFH��

,PSOLFDWLRQV� IRU� WKH�HGXFDWLRQ� RI� DPDWHXU� PXVLFLDQV� DQG�PXVLF� VWXGHQWV�� 3V\FKRPXVLFRORJ\��
���� �������

0DUWHQV�� 5�� �������� 3DOPDU� VZHDWLQJ� LQ� WKH�SUHVHQFH� RI� DQ� DXGLHQFH�� -RXUQDO� RI�([SHULPHQWDO� 6RFLDO�

3V\FKRORJ\�� �����������

0D\QDUG�� /�� 0�� �������� 7KH� UROH� RI� UHSHWLWLRQ� LQ� WKH�SUDFWLFH� VHVVLRQV� RI� DUWLVWV
� WHDFKHUV� DQG� WKHLU�

VWXGHQWV��%XOOHWLQ�IRU� WKH�&RXQFLO� RI�5HVHDUFK� LQ�0XVLF� (GXFDWLRQ�� ����� �������

0F3KHUVRQ�� *�� (���	� 5HQZLFN�� -��0�� �������� $� ORQJLWXGLQDO� VWXG\�RI� VHOI�UHJXODWLRQ� LQ�FKLOGUHQ
V�PXVLFDO�

SUDFWLFH��0XVLF� (GXFDWLRQ� 5HVHDUFK�� ��� ���������

0F3KHUVRQ�� *�� (��� 	� =LPPHUPDQ�� %�� -���������� 6HOI�UHJXODWLRQ� RI�PXVLFDO� OHDUQLQJ��$� VRFLDO� FRJQLWLYH�

SHUVSHFWLYH�� ,Q�5�� &ROZHOO� 	� &�� 5LFKDUGVRQ� �(GV���� 7KH� QHZ� KDQGERRN� RI�UHVHDUFK� RQ�PXVLF� WHDFKLQJ�
DQG� OHDUQLQJ� �SS�� ���������� 1HZ� <RUN�� 2[IRUG� 8QLYHUVLW\� 3UHVV��
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0LNV]D�� 3�� �������� 7KH� HIIHFW�RI�PHQWDO� SUDFWLFH� RQ� WKH�SHUIRUPDQFH� DFKLHYHPHQW� RI�KLJK� VFKRRO� WURP�
ERQLVWV��&RQWULEXWLRQV� WR�0XVLF� (GXFDWLRQ�� ������� �������

0LNV]D�� 3�� �������� 5HODWLRQVKLSV� DPRQJ� LPSXOVLYHQHVV�� ORFXV� RI� FRQWURO�� JHQGHU�� DQG�PXVLF� SUDFWLFH��
-RXUQDO� RI�5HVHDUFK� LQ�0XVLF� (GXFDWLRQ�� ���� ���������

1LHOVHQ�� 6�� *�� �������� /HDUQLQJ� VWUDWHJLHV� LQ� LQVWUXPHQWDO�PXVLF� SUDFWLFH�� %ULWLVK� -RXUQDO� RI�0XVLF�

(GXFDWLRQ�� ������������

5RVHQWKDO�� 5�� .�� �������� 7KH� UHODWLYH� HIIHFWV�RI�JXLGHG�PRGHO�� PRGHO� RQO\��JXLGH� RQO\�� DQG�SUDFWLFH� RQO\�
WUHDWPHQWV�RQ� WKH�DFFXUDF\� RI�DGYDQFHG� LQVWUXPHQWDOLVWV
�PXVLF� SHUIRUPDQFH�� -RXUQDO� RI�5HVHDUFK� LQ�

0XVLF� (GXFDWLRQ�� ���� ���������

5RVV�� 6�� �������� 7KH� HIIHFWLYHQHVV� RI�PHQWDO� SUDFWLFH� LQ�LPSURYLQJ� WKH�SHUIRUPDQFH� RI�FROOHJH� WURPERQ�
LVWV��-RXUQDO� RI�5HVHDUFK� LQ�0XVLF� (GXFDWLRQ�� ���� ��������

6ORERGD�� -��$��� 'DYLGVRQ�� -��:��� +RZH�� 0�� -��$��� 	�0RRUH�� '�� *�� �������� 7KH� UROH�RI�SUDFWLFH� LQ�WKH�GHYHO�

RSPHQW� RI�SHUIRUPLQJ�PXVLFLDQV�� %ULWLVK� -RXUQDO� RI�3V\FKRORJ\�� ���� ���������

6PLWK��%�� �������� 7KH� UROH�RI�VHOHFWHG�PRWLYDWLRQDO� EHOLHIV� LQ�WKH�SURFHVV� RI�FROOHJLDWH� LQVWUXPHQWDO�PXVLF�

SUDFWLFH�� �'RFWRUDO� GLVVHUWDWLRQ�� 8QLYHUVLW\� RI�0LFKLJDQ�� ������� 'LVVHUWDWLRQ� $EVWUDFWV� ,QWHUQDWLRQDO��
��� ������ ���$��

:DWNLQV�� -��*��� 	� )DUQXP�� 6�� (�� �������� 7KH�:DWNLQV� )DUQXP� 3HUIRUPDQFH� 6FDOH�� )RUP�$��0LOZDXNHH��
:,�� +DO� /HRQDUG��

=DMRQF�� 5�� %�� �������� 6RFLDO� IDFLOLWDWLRQ�� 6FLHQFH�� ����� ���������

=G]LQVNL�� 6�� �������� 5HODWLRQVKLSV� DPRQJ� SDUHQWDO� LQYROYHPHQW��VHOHFWHG� VWXGHQW�DWWULEXWHV�� DQG� OHDUQLQJ�
RXWFRPHV� LQ�LQVWUXPHQWDO�PXVLF�� 8QSXEOLVKHG� GRFWRUDO� GLVVHUWDWLRQ�� ,QGLDQD�8QLYHUVLW\��

3HWHU�0LNV]D� LV�DVVLVWDQW�SURIHVVRU�RI�PXVLF� HGXFDWLRQ� DW�WKH�8QLYHUVLW\� RI�&RORUDGR� DW�%RXOGHU�� +LV� SULPDU\�
UHVHDUFK� LQWHUHVWV�LQFOXGH� LQYHVWLJDWLQJ�PXVLF� SUDFWLFLQJ� DQG� LVVXHV� UHODWHG�WR�PXVLF� WHDFKHU�HGXFDWLRQ��

6XEPLWWHG� -XO\����������� DFFHSWHG� -DQXDU\� ����������
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