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0DUFL�/��0DMRU � $�3UHOLPLQDU\�6WXG\�RI�WKH�(IIHFWV�RI�1LD
0HOLVVD�%DXJKPDQ 0RYHPHQW�RQ�&ROOHJLDWH�)HPDOH�&KRUDO�6LQJLQJ

&KULVWRSKHU�0��-RKQVRQ �� (IIHFW�RI�'LIIHULQJ�/HYHOV�RI�3UHVHQWDWLRQ
6KDZQ�$JQHZ 7HFKQRORJ\�RQ�6WXGHQW�/HDUQLQJ�DQG�2Q�7DVN�

%HKDYLRU�LQ�0XVLF�&ODVVURRPV

3KLOOLS +DVK �� 7KH�,OOLQRLV�6ROGLHUV¶ 2USKDQV�+RPH�%DQG��
������ ����

0DWWKHZ�/��)UHGHULFNVRQ �� 7KH�,PSDFW�RI�,QVWUXPHQWDO�0XVLF�,QVWUXFWLRQ�RQ�
WKH�$FDGHPLF�$FKLHYHPHQW�RI�6WXGHQWV
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-XOLDQD�0��*HRUJLDGHV �� &KDUDFWHULVWLFV�DQG�$FFHVVLELOLW\�RI�/RDQHU�
3URJUDPV�8VHG�E\�0LVVRXUL�6WULQJ�7HDFKHUV

-DFNLH�/RUGR �� ([SHUWLVH�'HYHORSPHQW�LQ�0XVLFLDQV��7KH�5ROHV�
RI�'HOLEHUDWH�3OD\�DQG�'HOLEHUDWH�3UDFWLFH

(OLVDEHWK�5��6FKRHQHFNH �� 3XSSHWU\�DV�DQ�(IIHFWLYH�7HDFKLQJ�7RRO�LQ�WKH�
(OHPHQWDU\�0XVLF�&ODVVURRP



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

)DFXOW\�5HVHDUFK ��

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

$�3UHOLPLQDU\�6WXG\�RI�WKH�(IIHFWV�RI�1LD 0RYHPHQW�RQ�
&ROOHJLDWH�)HPDOH�&KRUDO�6LQJLQJ

0DUFL�/��0DMRU
:HVW�&KHVWHU�8QLYHUVLW\

0HOLVVD�%DXJKPDQ
8QLYHUVLW\�RI�2NODKRPD

7KH� SXUSRVH� RI� WKLV� SUHWHVW�SRVWWHVW� H[SHULPHQWDO� VWXG\� ZDV� WR� H[DPLQH� WKH�
HIIHFWV� RI� 1LD� �D� VHQVRU\�EDVHG� PRYHPHQW� H[HUFLVH�� RQ� IHPDOH� FROOHJLDWH�
FKRULVWHUV¶ VLQJLQJ��3DUWLFLSDQWV�HQUROOHG�LQ�D�FKRUDO�HQVHPEOH�DW�D�ODUJH�PLG�
ZHVWHUQ� XQLYHUVLW\� ZHUH� VHSDUDWHG� LQWR� RQH� FRQWURO� JURXS� �Q�  � ���� DQG� RQH�
H[SHULPHQWDO�JURXS��Q� ������$IWHU�PDNLQJ�SUHWHVW�UHFRUGLQJV��WKH�H[SHULPHQWDO�
JURXS� SDUWLFLSDWHG� LQ� WZR 1LD� VHVVLRQV� ZKLOH� WKH� FRQWURO� JURXS� UHVWHG�� 7KH�
JURXSV�WKHQ�PDGH�SRVWWHVW�UHFRUGLQJV��6LQJHUV¶ SHUFHSWLRQV�RI�WKH�HIIHFWV�RI�1LD�
RQ� WKHLU� RZQ� SHUIRUPDQFH� ZHUH� H[DPLQHG� EDVHG� RQ� GDWD� FROOHFWHG� IURP�
SDUWLFLSDQW� TXHVWLRQQDLUHV��:KLOH� WKH� UHSHDWHG�PHDVXUHV�PXOWLYDULDWH� DQDO\VLV�
RI� YDULDQFH� �0$129$�� GLG� QRW� VKRZ� DQ\� VWDWLVWLFDO� VLJQLILFDQFH� �S� !� ������
SDUWLFLSDQWV� ZKR� H[SHULHQFHG� 1LD� UHSRUWHG� HQKDQFHG� EUHDWK� FRQWURO�� PRUH�
UHOD[HG� SRVWXUH� DQG� LQFUHDVHG� HQHUJ\� FRPSDUHG� WR� WKRVH� ZKR� GLG� QRW��
6XJJHVWLRQV�IRU�IXWXUH�UHVHDUFK�RQ�1LD�LQ�WKH�FKRUDO�UHKHDUVDO�LQFOXGH�D�ORQJHU�
WUHDWPHQW�SURWRFRO�DQG�D�GHHSHU�DQDO\VLV�RI�WKH�HIIHFWV�RQ�VLQJLQJ�
BBBBBBBBBB

5HVHDUFKHUV� KDYH� LQYHVWLJDWHG� WKH� LQFRUSRUDWLRQ� RI� PRYHPHQW� LQWR� WKH�
FKRUDO� UHKHDUVDO� DV� D� ZD\� WR� LPSURYH� VLQJLQJ�� 0XOWLWXGHV� RI� UHKHDUVDO�
PRYHPHQWV�H[LVW��ZKLFK�DUH� LQWHQGHG� WR�HQKDQFH�VLQJHUV¶���D��YRFDO� WHFKQLTXH��
�E��PXVLFDO�H[SUHVVLRQ� DQG��F��XQGHUVWDQGLQJ�RI�PXVLFDO�FRQFHSWV��VXFK�DV�SLWFK�
DQG� UK\WKPLF� DFFXUDF\� �%DLOH\�� ������ %ULJJV�� ������ &KDJQRQ�� �����+LEEDUG��
������ -RVW��������/XFN�	�7RLYLDLQHQ��������0F&R\��������0DQJDQHOOR��������
0HQHKDQ�� ������ 3HWHUVRQ�� ������ 5RKZHU�� ������:LV�� ������� %HFDXVH� VXFK� D�
ODUJH�QXPEHU� RI� UHKHDUVDO�PRYHPHQWV� H[LVW��&KDJQRQ� ��������+LEEDUG� ��������
DQG�:LV� �������FRPSLOHG�GDWDEDVHV�RI� VSHFLILF�PRYHPHQW�DFWLYLWLHV��HDFK�ZLWK�
LWV� LQWHQGHG� PXVLFDO� REMHFWLYH� OLVWHG�� DV� D� WRRO� IRU� FRQGXFWRUV� WR� XVH� ZKHQ�
SODQQLQJ�WKHLU�RZQ�PRYHPHQW�EDVHG�FKRUDO�UHKHDUVDOV�

+LEEDUG� ������� IRXQG� WKDW� WKH�PRVW� FRPPRQ� WHFKQLFDO� IDXOWV� FRUUHFWDEOH�
ZLWK�PRYHPHQW� DUH�SRVWXUH��EUHDWKLQJ�DQG�WRQH� ,Q�DGGLWLRQ�WR�YRFDO�WHFKQLTXH��
VRPH� DXWKRUV� LGHQWLILHG� WKH� LPSURYHPHQW� RI� H[SUHVVLYH� HOHPHQWV� ZKHQ� XVLQJ�
PRYHPHQW� �%DLOH\�� ������ +LEEDUG�� ������ 0F&R\�� ������ 0DQJDQHOOR�� �������
([SUHVVLYH� HOHPHQWV� LQFOXGH� G\QDPLFV�� SKUDVLQJ�� LQWHUQDOL]LQJ� UK\WKPV� DQG�
UHDOL]LQJ� VRXQG�� DQG� FKRUDO� GLUHFWRUV� FDQ� XVH� PRYHPHQWV� VXFK� DV� VWXGHQWV�
PLUURULQJ��URZLQJ�D�ERDW��ZDONLQJ�D�UK\WKP��DQG�PRYLQJ�IRU�G\QDPLF�FRQWUDVW�DV�



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

PHWKRGV�IRU�DGGUHVVLQJ�WKHVH�HOHPHQWV��3HWHUVRQ���������7KHVH�UHVHDUFK�ILQGLQJV
VKRZ�WKH�JRDOV�RI�LQFRUSRUDWLQJ�PRYHPHQWV�WR�HQKDQFH�YRFDO�WHFKQLTXH�EXW�GR�
QRW�DGGUHVV�WKH�VLQJHUV¶ SHUFHSWLRQV�RI�XVLQJ�PRYHPHQW�

/LWHUDWXUH� SHUWDLQLQJ WR� WKH� SHUVSHFWLYHV� RI� VLQJHUV UHJDUGLQJ� WKH� XVH� RI�
PRYHPHQW� LV� OLPLWHG�� ,Q� H[LVWLQJ� VWXGLHV�� SDUWLFLSDQWV� UHSRUWHG� WKDW� PRYLQJ
LQ� UHKHDUVDO� DOORZHG� WKHP� WR� �D�� KDYH� IXQ� �%DLOH\�� ������ %ULJJV�� ������
3HWHUVRQ��������� �E�� WDNH�RZQHUVKLS�RI� WKHLU�PXVLFDO�FKRLFHV� �3HWHUVRQ���������
�F��EH�FRQILGHQW�LQ�PDNLQJ�PXVLFDO�GHFLVLRQV��%DLOH\���������DQG �G��EH�DFWLYHO\�
HQJDJHG� GXULQJ� UHKHDUVDO� �3HWHUVRQ�� ������� $IWHU� KHU� REVHUYDWLRQ� RI� VHYHUDO�
PRYHPHQW�EDVHG� FKRUDO� UHKHDUVDOV�� %DLOH\� ������� QRWLFHG� D� UDLVHG� FRQILGHQFH�
OHYHO� RI� WKH� VLQJHUV�� 7KLV� SHUFHLYHG� PDVWHU\� RI� VLQJLQJ� VNLOOV� DQG� PXVLFDO�
H[SUHVVLRQ�FRXOG�EH�D� UHVXOW�RI�PXOWL�PRGDO�OHDUQLQJ²XVLQJ�NLQHVWKHWLF��DXUDO��
DQG� YLVXDO� DFWLYLWLHV� LQ� WKH� FKRUDO� VHWWLQJ� �+LEEDUG�� ������� 7KHUHIRUH�� DGGLQJ�
NLQHVWKHWLF� HOHPHQWV� WR� W\SLFDO� DXUDO� DQG� YLVXDO� DFWLYLWLHV� LQ� D� UHKHDUVDO� FRXOG�
HQKDQFH�VLQJHUV¶ HQJDJHPHQW�DQG�FRQILGHQFH� LQ�DGGLWLRQ�WR�IL[LQJ�WHFKQLFDO�DQG�
PXVLFDO�SUREOHPV��+RZHYHU��D�GLUHFWRU�VLPSO\�DGGLQJ�PRYHPHQW�WR�WKH�UHKHDUVDO�
URXWLQH�PD\�QRW�EH�ZHOO� UHFHLYHG� E\�VWXGHQWV�XQOHVV� WKH\� HVWDEOLVK�D�ZHOFRPH�
HQYLURQPHQW�IRU�PRYHPHQW�EDVHG�DFWLYLW\��

5HVHDUFKHUV� KDYH� IRXQG� PRYHPHQW� DFWLYLWLHV� PRVW� HIIHFWLYH� ZKHQ� WKH
FKRUDO� FRQGXFWRU� FUHDWHG� D� UHKHDUVDO� HQYLURQPHQW� FRQGXFLYH� WR� PRYHPHQW
DQG� NHSW� D� SRVLWLYH� DWWLWXGH� DQG� ILUP� EHOLHI� LQ� PRYHPHQW� DV� D� WHDFKLQJ� WRRO�
�%ULJJV� ������ -RVW�� ������ +LEEDUG�� ������� 2WKHU� DVSHFWV� WKDW� SRVLWLYHO\�
LQIOXHQFH� VWXGHQWV¶ OHYHO� RI� SDUWLFLSDWLRQ� DQG� HIILFLHQF\� RI� UHKHDUVDOV� LQFOXGH�
PDLQWDLQLQJ D�UHVSHFWIXO�FODVVURRP��-RVW�������� DQG�HVWDEOLVKLQJ�D�UHSHUWRLUH���
RI� PRYHPHQWV� ZLWK� VSHFLILF� PXVLFDO� REMHFWLYHV� XQGHUVWRRG� E\� VWXGHQWV
�+LEEDUG�� ������ 3HWHUVRQ�� ������� ,I� WKH� FKRUDO� FRQGXFWRU� GRHV� QRW� LPSOHPHQW�
WKHVH�VWUDWHJLHV��VWXGHQWV�PD\�QRW�IXOO\�UHDS�WKH�EHQHILWV�RI�PRYHPHQW�DFWLYLWLHV�
XVHG�LQ�UHKHDUVDO�

%H\RQG� NLQHVWKHWLF� PRYHPHQW�� VRPH� GLUHFWRUV� LQFRUSRUDWH� H[HUFLVH� DQG�
ZHOOQHVV� VWUDWHJLHV� LQWR� WKH� FKRUDO� UHKHDUVDO� �0HQHKDQ�� ������� 3K\VLFDO� DQG�
PHQWDO�ZHOOQHVV�KDYH�EHHQ�OLQNHG�WR�DFKLHYLQJ�RSWLPDO�SHUIRUPDQFH�LQ�VLQJLQJ�
�&DUPDQ�� ������ (GPDQ�� .RQGUDG�� 	� 5DNHO�� ������ *UHJJ�� ������ 0ROLWHUQR��
������� ,Q�KHU�DUWLFOH�UHJDUGLQJ�WKH�HIIHFWV�RI� WHQVLRQ�RQ�VLQJLQJ��'HHWHU� �������
UHFRPPHQGHG� ILYHV� W\SHV� RI� SK\VLRORJLFDO� WKHUDS\� IRU� EXLOGLQJ� D� VWURQJ
ERG\� DQG� GHYHORSLQJ� SK\VLFDO� DZDUHQHVV� IRU� VLQJLQJ�� ���� WKHUDSHXWLF�PDVVDJH�
���� \RJD�� ���� 7DL�FKL�� ���� WKH� $OH[DQGHU� 7HFKQLTXH�� DQG� ���� WKH� )HOGHQNUDLV�
0HWKRG��2WKHU�DXWKRUV�KDYH�GLVFXVVHG�WKHVH�WKHUDSLHV�DV�ZHOO� 0DVVDJH�WKHUDS\�
PD\�KHOS�HOLPLQDWH�H[FHVV�WHQVLRQ�LQ�VLQJHUV¶ ERGLHV��ZKLFK�DLGV�LQ�WKH�RQVHW�RI�
SKRQDWLRQ��EUHDWK��DQG�UHVRQDWLRQ��'HHWHU���������$V�D�PHQWDO�EHQHILW��PDVVDJH�
PD\�DOVR�UHOLHYH�SHUIRUPDQFH�DQ[LHW\�LQ�VLQJHUV��'HHWHU���������������<RJD�KDV�
EHHQ� VXJJHVWHG� WR� DOLJQ� WKH�PHQWDO� DVSHFWV� RI� VLQJLQJ� DORQJ�ZLWK� WKH� SK\VLFDO�
�&DUPDQ��������0ROLWHUQR���������6SHFLILFDOO\��GLUHFWRUV�ZKR�XVHG�\RJD�QRWHG�D�
PRUH UHOD[LQJ�EUHDWK��D�IUHHU�VRXQG� DQG�D�GHHSHU�XQGHUVWDQGLQJ�LQ�VLQJHUV�RI�WKH�
SK\VLFDO� FRPPLWPHQW� QHHGHG� IRU� VLQJLQJ� �0HQHKDQ�� ������� %UHDWK� DZDUHQHVV�
DQG�DOLJQHG�SRVWXUH�DUH�FRPPRQO\�LGHQWLILHG�EHQHILWV�IRU�VLQJHUV�ZKR�SUDFWLFH�



1R���������� �

\RJD� �&DUPDQ�� ������ 0ROLWHUQR�� ������� 7KH� $OH[DQGHU� 7HFKQLTXH� DQG�
)HOGHQNUDLV�0HWKRG�KDYH� DOVR� EHHQ� FLWHG� DV�ZD\V� WR� LPSURYH� SRVWXUH� DQG� WKH�
RYHUDOO�HIILFLHQF\�RI�WKH�YRLFH��+XGVRQ��������1HOVRQ�	�%ODGHV��������3DSDUR��
�������7KHVH�PRYHPHQW�EDVHG�VWUDWHJLHV�IRFXV�RQ�WKH�HPERGLPHQW�RI�PXVLF�DV�D�
ZD\� WR� WHDFK� VLQJHUV� WR�PRVW� HIILFLHQWO\� XVH� WKHLU� ERGLHV�ZKLOH� VLQJLQJ��%RG\�
PDSSLQJ�KDV�DOVR�EHHQ�D�VWUDWHJ\�XVHG�E\�VLQJHUV�WR�LQFUHDVH�DZDUHQHVV�RI�KRZ�
WKHLU�ERG\�IXQFWLRQV�EHVW��&RQDEOH��������

5HVHDUFK�ILQGLQJV�VXSSRUW SRVLWLYH�RXWFRPHV ZKHQ�GLUHFWRUV�XVH�NLQHVWKHWLF�
PRYHPHQWV�RU�H[HUFLVHV�VHSDUDWHO\�ZLWK�WKHLU�FKRLUV��%DLOH\��������%ULJJV��������
&DUPDQ�� ������ 'HHWHU�� ������ -RVW�� ������ +XGVRQ�� ������ 0ROLWHUQR�� ������
1HOVRQ�	�%ODGHV��������3DSDUR��������3HWHUVRQ���������EXW�GRHV�QRW�VKRZ�DQ\�
GLUHFW�FRUUHODWLRQ�EHWZHHQ�PRYHPHQW�DQG�LPSURYHG�VLQJLQJ�EH\RQG�GLUHFWRU�DQG�
VWXGHQW�SRVLWLYH�RSLQLRQ��7R�FROOHFW�PRUH�VSHFLILF GDWD��ZH�FKRVH�WR�H[DPLQH�RQH�
PRYHPHQW� WKDW� VLPXOWDQHRXVO\� HPSOR\V� ERWK� H[HUFLVH� DQG� NLQHVWKHWLF�
PRYHPHQWV�LQ�UHVSRQVH� WR�PXVLF��FDOOHG�1LD��1LD�� ³D� VHQVRU\�EDVHG�PRYHPHQW�
WKDW�GUDZV� IURP�PDUWLDO�DUWV��GDQFH�DUWV�DQG�KHDOLQJ�DUWV«HPSRZHUV�SHRSOH�RI�
DOO� VKDSHV� DQG� VL]HV� E\� FRQQHFWLQJ� WKH� ERG\��PLQG�� HPRWLRQV� DQG� VSLULW´ �1LD
7HFKQLTXH�� ������������1LD FRPSULVHV� ��� SULQFLSOHV� LQFOXGLQJ� HOHPHQWV� IURP�
$OH[DQGHU�7HFKQLTXH�DQG�)HOGHQNUDLV���7KH�SXUSRVH�RI�1LD LV�WR�JDLQ�DZDUHQHVV�
RI� KRZ� WKH� ERG\� PRYHV� DQG� IHHOV�� ZKLFK� DOORZV� SDUWLFLSDQWV� WR� IUHHO\� DQG�
FUHDWLYHO\� H[SUHVV� WKHPVHOYHV� WR� PXVLF�� �1LD� URXWLQHV� FRQVLVW� RI� ��� GLIIHUHQW�
PRYHV� WKDW� JLYH� SDUWLFLSDQWV� VWUXFWXUH� LQ� H[SORUDWLRQ� RI� VSDFH�� HQHUJ\� DQG�
SHUVRQDO� FRPIRUW�� $GGLWLRQDOO\��1LD KDV� D� ODUJH� LPSURYLVDWRU\� HOHPHQW� ZKHUH�
SDUWLFLSDQWV� H[SORUH� VSDFH� DQG� PRYHPHQW� LQ� WKHLU� RZQ� ZD\� )RU� PRUH�
LQIRUPDWLRQ�RQ�1LD YLVLW QLDQRZ�FRP�

$OWKRXJK�WKH�W\SHV�RI�H[SORUDWRU\�PRYHPHQWV�XVHG�LQ�1LD DOLJQ�ZLWK�WKRVH�
GRFXPHQWHG� LQ� H[LVWLQJ� OLWHUDWXUH� �%DLOH\�� ������ %ULJJV�� ����� &DUPDQ�� �����
'HHWHU�� ������ -RVW�� ������ +XGVRQ�� ������0ROLWHUQR�� ������ 1HOVRQ� 	� %ODGHV��
������3DSDUR��������3HWHUVRQ���������1LD LV�PHDQW� WR�EH�XVHG�DV�D�UHVSRQVH� WR�
PXVLF�� DQG� LV� QRW� LQWHQGHG� WR� LPSDFW� VLQJLQJ� GLUHFWO\�� +RZHYHU��PDQ\� RI� WKH�
FHQWUDO�IRFXVHV�RI�1LD URXWLQHV��VXFK�DV�EUHDWK��UHOHDVH� DQG�FRUH��DOLJQ�GLUHFWO\�
ZLWK�WKH�GHVLUHG�RXWFRPHV�RI�RWKHU�PRYHPHQW�VWUDWHJLHV�XVHG�LQ�FKRUDO�VLQJLQJ�
7KLV FRXOG�SRWHQWLDOO\�LPSURYH�WHFKQLFDO�DQG�PXVLFDO�DVSHFWV�RI�FKRUDO�VLQJLQJ��
LQFUHDVH�VHOI�FRQILGHQFH� LQ�VLQJHUV��DQG� LPSURYH� WKH�RYHUDOO�SHUIRUPDQFH�RI�DQ�
HQVHPEOH��

7KH� SXUSRVH� RI� WKLV� VWXG\� ZDV� WR� H[SORUH� WKH� HIIHFWV� RI� 1LD RQ� IHPDOH�
FROOHJLDWH�FKRULVWHUV¶ VLQJLQJ�E\�FRPSDULQJ�WKH�VFRUHV�RI�DXGLR�UHFRUGLQJV�GRQH�
E\�D�FRQWURO�JURXS�DQG�DQ�H[SHULPHQWDO�JURXS�ZKR�SDUWLFLSDWHG�LQ�1LD��:H�ZLOO�
DOVR�H[DPLQH� WKH�VLQJHUV¶ SHUFHSWLRQV�RI�1LD��ERWK�SRVLWLYH�DQG�QHJDWLYH��DV� LW�
UHODWHG�WR�WKHLU�VLQJLQJ�H[SHULHQFH��7KH�IROORZLQJ�TXHVWLRQV�JXLGHG�WKLV�UHVHDUFK�
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�� :KDW� HIIHFWV� GRHV� 1LD�EDVHG� PRYHPHQW� KDYH� RQ� WKH� TXDOLW\� RI�
FKRUDO�VLQJLQJ�LQ�D�ZRPHQ¶V�HQVHPEOH"

�� +RZ�GR�VLQJHUV�SHUFHLYH�1LD�EDVHG�PRYHPHQW�LQ�UHODWLRQ�WR�WKHLU�
RZQ�VLQJLQJ�WHFKQLTXH"

�� +RZ�GR�VLQJHUV�SHUFHLYH�1LD�EDVHG�PRYHPHQW�LQ�UHODWLRQ�WR�RWKHU�
IDFWRUV�UHODWHG�WR�VLQJLQJ"�

0HWKRG

6DPSOH

3DUWLFLSDQWV� IRU� WKLV� VWXG\�ZHUH� ��� FROOHJLDWH� IHPDOH� VLQJHUV� HQUROOHG� LQ� D�
FKRUDO� HQVHPEOH� DW� D� ODUJH�PLG�ZHVWHUQ� XQLYHUVLW\�� � %HIRUH� JURXS� DVVLJQPHQW��
HDFK� VLQJHU� ILOOHG� RXW� D� VFKHGXOH� DYDLODELOLW\� IRUP�� %DVHG� RQ� PDWFKLQJ�
DYDLODELOLW\�� ZH� GLYLGHG� WKH� SDUWLFLSDQWV� LQWR� FRQWURO� DQG� 1LD�H[SHULPHQWDO�
JURXSV��Q  ����DQG�����UHVSHFWLYHO\���:KLOH�DOO�SDUWLFLSDQWV�LQLWLDOO\�YROXQWHHUHG�
WR�SDUWLFLSDWH LQ�WKH�VWXG\��ZH�KDG�XQHYHQ�JURXSV�GXH�WR�IHZHU�ZRPHQ�ZKR�ZHUH�
DEOH� WR� SDUWLFLSDWH� GXH� WR� VFKHGXOLQJ� FRQIOLFWV��:H� JDLQHG� DSSURYDO� IURP� WKH�
,QVWLWXWLRQDO�5HYLHZ�%RDUG��,5%��SULRU�WR�FRQGXFWLQJ�WKLV�UHVHDUFK�

'DWD�&ROOHFWLRQ

(DFK�JURXS�PHW�RQ� WZR�VHSDUDWH�GD\V� IRU�D� WKLUW\�PLQXWH�UHKHDUVDO�GXULQJ�
ZKLFK� WKH\� OHDUQHG� D� ���PHDVXUH� H[FHUSW� RI� ³1R� 7LPH´ DUUDQJHG� E\� 6XVDQ�
%UXPILHOG��7KH�H[FHUSW�ZDV�FKRVHQ�EHFDXVH�LW�VHHPHG�WR�EH�D�SLHFH�WKDW�ZRXOG�
EH� TXLFNO\� OHDUQHG� DQG� VXQJ� ZLWK� HDVH�� 7KH� WH[WXUH� ZLWKLQ� WKH� H[FHUSW� LV�
KRPRSKRQLF� DQG� UHPDLQV� LQ� D� FRPIRUWDEOH� WHVVLWXUD� IRU� HDFK� YRLFH� SDUW�
,Q� DGGLWLRQ�� WKH� FRQGXFWRU� OHDGLQJ� WKH� UHKHDUVDO� GLG� QRW� QHHG� WR� LQFOXGH�
LQVWUXFWLRQ�RQ�PXVLFDO�HOHPHQWV��DQG�RQO\�DLPHG�WR�EULHIO\�WHDFK�HDFK�JURXS�WKH�
FRUUHFW� SLWFKHV�� 8VLQJ� D� =RRP� KDQGKHOG� UHFRUGLQJ� GHYLFH�� HDFK� JURXS� ZDV�
DXGLR�UHFRUGHG�VLQJLQJ�WKH�H[FHUSW�DW�WKH�HQG�RI�WKH�UHKHDUVDO���

7R� FROOHFW� GDWD� IURP� WKH� VWXGHQW¶V� SHUVSHFWLYH�� DIWHU� WKH� LQLWLDO� UHKHDUVDO
DQG� UHFRUGLQJ� VHVVLRQ� HDFK� JURXS� UHVSRQGHG� WR� DQ� LQLWLDO� TXHVWLRQQDLUH��
7KH�SDUWLFLSDQWV�ZHUH�LQVWUXFWHG�WR�DQVZHU�WKH�IROORZLQJ�LWHPV��

�� 3OHDVH�GHVFULEH�DQ\� LVVXHV�SUREOHPV� \RXU�ERG\�H[SHULHQFHV�ZKHQ�
\RX�VLQJ�

�� 3OHDVH� GHVFULEH� \RXU� SULRU� H[SHULHQFHV� ZLWK� PRYHPHQW� ZKLOH�
VLQJLQJ�

�� 3OHDVH�GHVFULEH�\RXU�SULRU�H[SHULHQFHV�ZLWK�H[HUFLVH�DQG�LWV�LPSDFW�
RQ�\RXU�VLQJLQJ�

7KH�SDUWLFLSDQWV�ZHUH�DVNHG�WR�GLVWLQJXLVK�EHWZHHQ�PRYHPHQW��TXHVWLRQ����
DQG�H[HUFLVH��TXHVWLRQ����H[SHULHQFHV�LQ�RUGHU�WR�HOLFLW�PRUH�VSHFLILF�UHVSRQVHV�
UHJDUGLQJ� WKH� W\SHV RI ERG\� PRYHPHQWV� XVHG� ZKLOH� VLQJLQJ�� VXFK� DV� PRYLQJ�
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WKHLU�DUPV�RU�PDUFKLQJ��YHUVXV�WKHLU�SHUFHSWLRQV�RI�KRZ�VSHFLILF�H[HUFLVHV��VXFK�
DV� \RJD� RU� UXQQLQJ��PD\ KDYH� LPSDFWHG� WKHLU� VLQJLQJ�� 7KH� LPSDFW� RI� VSHFLILF�
H[HUFLVHV�RQ�VLQJLQJ�KDV�EHHQ�H[DPLQHG�LQ�H[WDQW�OLWHUDWXUH��EXW�TXHVWLRQ���ZDV�
GHVLJQHG�WR�SURYLGH�IXUWKHU�LQVLJKW�IRU�WKLV�VWXG\�DV�ZHOO�DV�IXWXUH�UHVHDUFK�

$IWHU� WKH� ILUVW� UHFRUGLQJ� VHVVLRQ� WKH� 1LD�JURXS� SDUWLFLSDQWV� LPPHGLDWHO\�
WRRN� SDUW� LQ� D� RQH�KRXU� 1LD FODVV�� OHG� E\� D� FHUWLILHG� 1LD LQVWUXFWRU��
7KH�SDUWLFLSDQWV�LQ�WKH�1LD JURXS�UHWXUQHG�WKH�IROORZLQJ�GD\�DQG�SDUWLFLSDWHG�LQ�
DQ� DGGLWLRQDO� RQH�KRXU� 1LD FODVV�� � $IWHU� WKH� FODVV�� WKH� SDUWLFLSDQWV� EULHIO\�
UHYLHZHG�WKH�PXVLFDO�H[FHUSW�DQG�ZHUH�LQVWUXFWHG�WR�H[SHULPHQW�ZLWK�WKH�DVSHFWV�
RI�1LD WKDW FRXOG�SRWHQWLDOO\�DOORZ�WKHP�WR�VLQJ�EHWWHU�VXFK�DV�FHQWHUHG�SRVWXUH��
GHHS�EUHDWKLQJ��RU�IUHHGRP�RI�PRYHPHQW�� �7KH�SDUWLFLSDQWV�ZHUH�WKHQ�UHFRUGHG�
IRU� WKH� VHFRQG� WLPH�� )LQDOO\�� WKH�PHPEHUV� RI� WKH�1LD JURXS�ZHUH� DVNHG� WR� ILOO�
RXW� D� SRVW�VWXG\� TXHVWLRQQDLUH�� 7KH\� ZHUH� DVNHG� WR� SURYLGH� WKH� IROORZLQJ�
LQIRUPDWLRQ��

�� 3OHDVH�GHVFULEH�\RXU�UHDFWLRQ�WR�WKH�1LD PRYHPHQW�FODVVHV���
�� 3OHDVH� GHVFULEH� DQ\� LPPHGLDWH� HIIHFWV� RI� WKH� 1LD PRYHPHQW�

H[SHULHQFH�RQ�\RXU�VLQJLQJ��,I�QRQH��SOHDVH�VWDWH���
�� :KDW�SRWHQWLDO�HIIHFWV�GR�\RX�WKLQN�1LD PRYHPHQW�FRXOG�KDYH�RQ�\RXU�

VLQJLQJ"�,I�QRQH��SOHDVH�VWDWH�

7KH� QRQ�WUHDWPHQW� FRQWURO� JURXS� ZDV� GLVPLVVHG� DIWHU� WKHLU� LQLWLDO� )ULGD\�
UHFRUGLQJ�� WROG� QRW� WR� SUDFWLFH� WKH� PXVLF�� DQG� PHW� IRU� D� VHFRQG� WLPH� WKH�
IROORZLQJ� 0RQGD\�� $IWHU� D� EULHI� UHYLHZ� RI� WKH� PXVLF�� WKH� SDUWLFLSDQWV� ZHUH�
UHFRUGHG� DV� D� JURXS� VLQJLQJ� WKH� VDPH� H[FHUSW� VXQJ� LQ� WKH� ILUVW� VHVVLRQ�
6LQFH�WKHUH�ZDV�QR�WUHDWPHQW�DGPLQLVWHUHG�WR�WKHVH�VLQJHUV��WKH\�GLG�QRW�ILOO�RXW�D�
IROORZ�XS�TXHVWLRQQDLUH�

5HFRUGHG�'DWD�$QDO\VLV

8VLQJ� D� /DWLQ�VTXDUH� GHVLJQ� WR� KHOS� DYRLG� RUGHU� HIIHFWV�� ILIWHHQ� GLIIHUHQW�
FKRUDO� GLUHFWRU� MXGJHV� VFRUHG� WKH� UHFRUGLQJV�� -XGJHV� ZHUH� VHOHFWHG� E\�
FRQYHQLHQFH� IURP� D� OLVW� RI� PHPEHUV� RI� WKH� VWDWH� FKRUDO� GLUHFWRUV� DVVRFLDWLRQ��
(DFK� MXGJH� UHFHLYHG� WKH� DXGLR� UHFRUGLQJV� ZLWK� FRUUHVSRQGLQJ� UXEULFV� DQG�
GLUHFWLRQV��7KH�MXGJHV�UDWHG�WKH�H[FHUSWV�RQ�D�VFDOH�RI����ORZ��WR�����KLJK��LQ�WKH�
FDWHJRULHV� RI� WRQH�� LQWRQDWLRQ�� UK\WKP�� GLFWLRQ�� LQWHUSUHWDWLRQ�� DQG� HQVHPEOH��
-XGJHV�ZHUH�DOVR�DVNHG�WR�SURYLGH�DQ�RYHUDOO�UDWLQJ� 5HVHDUFKHUV�PRGHOHG�WKLV�
UXEULF��)LJXUH��DIWHU�D�VWDWH�FKRUDO�FRQWHVW�MXGJH�IRUP��DQG�FKRVH�WKH�FDWHJRULHV�
EDVHG� RQ� WKH�PXVLFDO� HOHPHQWV� LPSURYHG� WKURXJK�PRYHPHQW� LQ� SULRU� UHVHDUFK�
�%DLOH\��������%ULJJV��������&KDJQRQ������� +LEEDUG��������-RVW��������/XFN�	�
7RLYLDLQHQ��������0DQJDQHOOR��������0F&R\��������3HWHUVRQ��������:LV��������
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&$7(*25< 32,176
���/RZ��± ����+LJK�
�3OHDVH�XVH�RQO\�ZKROH�

QXPEHUV�

&200(176�
�RSWLRQDO�

721(
6XSSRUW� YLWDOLW\��TXDOLW\��
FRORU��IOH[LELOLW\��FRQWURO��

EHDXW\

,1721$7,21
&KRUGV��PHORGLF�OLQH�

5+<7+0
3UHFLVLRQ��DFFXUDF\�RI�

WLPH�YDOXHV��WLPH�IHHO�DQG�
SXOVH��DWWDFNV�DQG�

UHOHDVHV

',&7,21
&RQVRQDQWV��YRZHOV��
SURMHFWLRQ�RI�WH[W

,17(535(7$7,21
([SUHVVLRQ��SKUDVLQJ�
VW\OH��WHPSR��G\QDPLFV

(16(0%/(
%DODQFH��EOHQG��DWWDFN�

5HOHDVH

29(5$//�5$7,1*

)LJXUH��6FRULQJ�UXEULF�XVHG�E\�MXGJHV�

5HVHDUFKHUV� LQGHSHQGHQWO\� FRGHG� WKH� LQLWLDO�DQG�SRVW�VWXG\�TXHVWLRQQDLUHV��
DQG� WKHQ�PHW�WR�FRPSDUH�DQG�GLVFXVV�FRPPRQ� WKHPHV�� �7KLV�SURFHVV�SURYLGHG�
JUHDWHU�RSSRUWXQLWLHV WR�DQDO\]H�GDWD�DQG� OHQW� WR�JUHDWHU�YDOLGLW\� RI� WKH� WKHPHV�
�3DWWRQ� ������

5HVXOWV

7KH� UHVXOWV� RI� WKH� UHSHDWHG�PHDVXUHV� PXOWLYDULDWH� DQDO\VLV� RI� YDULDQFH�
�0$129$�� FRPSDULQJ� RYHUDOO� UDWLQJV�ZLWK� JURXSV �H[SHULPHQWDO�� FRQWURO� DV�
WKH�EHWZHHQ�VXEMHFWV�YDULDEOH�DQG�SUH�SRVW�WHVW�DV�WKH�UHSHDWHG�PHDVXUHV�UHVXOWHG�
LQ� QR� VLJQLILFDQW� PDLQ� HIIHFWV� RU� LQWHUDFWLRQ� �S� !� ������ ZKLFK� LQGLFDWHG� WKDW�
SDUWLFLSDQWV¶ H[SHULHQFH� ZLWK� 1LD KDG� QR� GLVFHUQDEOH� HIIHFW� RQ� WKH� MXGJHV¶
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UDWLQJV� 7R�HVWDEOLVK� LQWHU�MXGJH� UHOLDELOLW\�DFURVV� MXGJHV��ZH� UDQ� WZR��RQH�ZD\�
$129$V�� RQH� FRPSDULQJ� DOO� ILIWHHQ� MXGJHV¶ RYHUDOO� UDWLQJV� IRU� WKH� SUH�WHVW�
DQG� RQH� IRU� WKH� SRVW�WHVW�� � %RWK� DQDO\VHV� \LHOGHG� QR� VLJQLILFDQFH� GLIIHUHQFHV�
DPRQJ MXGJHV¶ VFRUHV��S�!������

3UH�6WXG\�4XHVWLRQQDLUH�5HVXOWV

3DUWLFLSDQWV� LQ� ERWK� JURXSV� FRPSOHWHG� D� SUH�VWXG\� TXHVWLRQQDLUH�� � )RU� WKH�
ILUVW�LWHP�RQ�WKH�TXHVWLRQQDLUH��WKH�SDUWLFLSDQWV�ZHUH�DVNHG�WR�GHVFULEH�DQ\�LVVXHV�
RU�SUREOHPV�WKH\�H[SHULHQFH�LQ�WKHLU�ERG\�ZKLOH�VLQJLQJ���3DUWLFLSDQWV�IURP�ERWK�
JURXSV�UHSRUWHG�SUREOHPV� UHODWHG� WR�EUHDWK��SRVWXUH�� IDWLJXH��DQG�ERG\� WHQVLRQ��
,Q�UHJDUG� WR� WHQVLRQ� LQ�SDUWLFXODU��RQH�SDUWLFLSDQW� IURP� WKH�H[SHULPHQWDO�JURXS�
LQGLFDWHG WKDW VKH� KDG� D�� ³WLJKW� IHHOLQJ� ZKHQ� WU\LQJ� WR� EUHDWKH� GHHSO\�
�RFFDVLRQDOO\��´ $QRWKHU�SDUWLFLSDQW�IURP�WKH�VDPH�JURXS�ORFDWHG�WKH�VRXUFH�RI�
KHU�WHQVLRQ�LQ�³WKH�FHQWHU�RI�P\�VWRPDFK��ULJKW�EHWZHHQ�WKH�ULEFDJH�´ 'HVSLWH�
PDQ\�GHWDLOHG�GHVFULSWLRQV�RI�SUREOHPV�H[SHULHQFHG�ZKLOH�VLQJLQJ�SURYLGHG�E\�
ERWK�JURXSV��HLJKW�SDUWLFLSDQWV�LQ�WKH�FRQWURO�JURXS�VWDWHG�WKH\�KDG�QR�SUREOHPV�
DW�DOO�

7KH�QH[W�LWHP�RQ�WKH�TXHVWLRQQDLUH�DVNHG�SDUWLFLSDQWV�WR�GHVFULEH�WKHLU�SULRU�
H[SHULHQFHV� ZLWK� PRYHPHQW� ZKLOH� VLQJLQJ�� 5HVSRQVHV� IURP� ERWK� JURXSV�
LQGLFDWHG�WKDW�HYHU\RQH�KDG�DW�OHDVW�VRPH�SULRU�H[SHULHQFH�ZLWK�XVLQJ�PRYHPHQW�
ZKLOH� VLQJLQJ�� �0RVW� FRPPRQO\� VWDWHG� H[DPSOHV� LQFOXGHG�� DUP�PRYHPHQWV� RU�
JHVWXUHV�� VZD\LQJ�� DQG� ZDONLQJ� RU� PDUFKLQJ� WR� WKH� EHDW� RI� WKH� PXVLF��
2QH� SDUWLFLSDQW� LQ� WKH� H[SHULPHQWDO� JURXS� KDG� H[SHULHQFH�ZLWK� WKH�$OH[DQGHU�
WHFKQLTXH�DQG�DQRWKHU�SDUWLFLSDQW�RI� WKDW�JURXS� UHIHUHQFHG�XVLQJ�'DOFUR]H�DQG�
HXUK\WKPLFV�WR�KHOS�ZLWK�WKHLU�VLQJLQJ�

7KH� ILQDO� WDVN� RI� WKH� SUH�VWXG\� TXHVWLRQQDLUH UHTXLUHG� SDUWLFLSDQWV� LQ� ERWK�
JURXSV�WR�GHVFULEH�WKHLU�SULRU�H[SHULHQFHV�ZLWK�H[HUFLVH�DQG�WKH�LPSDFW�LW�KDG�RQ�
WKHLU� VLQJLQJ��:KLOH�PRVW�SDUWLFLSDQWV�LQ�WKH�FRQWURO�JURXS�GLG�QRW� OLVW� VSHFLILF�
H[HUFLVHV��WKH\�GLG�LQGLFDWH�WKDW�H[HUFLVLQJ�LQ�JHQHUDO�KHOSHG�WKHP�LQFUHDVH�WKHLU�
OXQJ�FDSDFLW\�VWDPLQD��EUHDWKH�HDVLHU��HVWDEOLVK�EHWWHU�EUHDWK�FRQWURO��DQG�UHOHDVH�
WHQVLRQ�� 7KH� PDMRULW\� RI� WKH� SDUWLFLSDQWV� LQ� WKH� FRQWURO� JURXS� H[SODLQHG� KRZ�
H[HUFLVH� LPSDFWHG� WKHLU�EUHDWKLQJ� LQ�VRPH�ZD\��2QH�SDUWLFLSDQW� LQGLFDWHG� WKDW��
³:KHQ�,¶P�LQ�EHWWHU�SK\VLFDO�VKDSH�,�IHHO�OLNH�,�KDYH�EHWWHU�VWDELOLW\�DQG�EUHDWK�
VXSSRUW� ZKLFK� KHOSV� ZLWK� P\� WRQH�´ $QRWKHU� SDUWLFLSDQW� SURYLGHG� D� VLPLODU�
UHVSRQVH��³:KHQ�,�DP�PRUH�DFWLYH�RXWVLGH�RI�FKRLU��,�KDYH�EHWWHU�EUHDWK�VXSSRUW�
WKDQ� ZKHQ� ,� DP� QRW� ZRUNLQJ� RXW� RXWVLGH� RI� FKRLU�´ )RXU� SDUWLFLSDQWV� LQ� WKH�
FRQWURO�JURXS�LQGLFDWHG�WKDW�WKH\�GLG�QRW�QRWLFH�DQ�LPSDFW�RI�H[HUFLVH�RQ�VLQJLQJ�

3DUWLFLSDQWV� LQ� WKH� H[SHULPHQWDO� JURXS� OLVWHG� PDQ\� RI� WKH� VDPH� SRVLWLYH�
DVSHFWV�RI�VLQJLQJ�DV�WKH�FRQWURO�JURXS��EXW�DOVR�JDYH�PDQ\�QHJDWLYH�HIIHFWV�RI�
H[HUFLVH�RQ�VLQJLQJ�� �6RPH�UHSRUWHG�H[HUFLVHV� VXFK�DV� VZLPPLQJ�RU�YROOH\EDOO�
FDXVH� WHQVLRQ�� UHVXOWLQJ� LQ� VKDOORZ� EUHDWKLQJ� KDELWV�� ZKLFK� QHJDWLYHO\� LPSDFW�
VLQJLQJ�� � +RZHYHU�� PDQ\� SDUWLFLSDQWV� DJUHHG� WKDW� H[HUFLVH� VXFK� DV� UXQQLQJ�
LQFUHDVHG�HQGXUDQFH�� �2QH�SDUWLFLSDQW�VDLG�WKDW�KHU�OXQJV�ZHUH��³PRUH�RSHQ�RQ�
UXQQLQJ� GD\V� WKDQ� RQ� QRQ�UXQQLQJ� GD\V�´ ZKLFK� DOORZHG� KHU� WR� EUHDWKH�PRUH�
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HIILFLHQWO\� IRU� VLQJLQJ�� � $QRWKHU� SDUWLFLSDQW�� ZKR� VDLG� VKH� SUDFWLFHG� \RJD� DQG�
3LODWHV�� DJUHHG� WKDW� LW� KHOSHG� KHU� EHFRPH� PRUH� DZDUH� RI� WHQVLRQ� LQ� KHU� ERG\
ZLWK� WKH� SRVVLELOLW\� RI� UHOHDVH�� ZKLFK� LPSURYHG� KHU� VLQJLQJ�� 6KH� H[SODLQHG��
³<RJD� KHOSV�PH� OHDUQ� KRZ� WR� EUHDWKH� DQG� UHOD[�LVRODWH�PXVFOHV�� 3LODWHV� KHOSV�
VWUHQJWKHQ� P\� FRUH� DQG� EHFRPH� DZDUH� RI� LWV� SRVLWLRQLQJ�ZKHWKHU� LW¶V�
FRQWUDFWHG�UHOD[HG��HWF�´ 7KH�UHVSRQVHV� WR� WKLV�TXHVWLRQ�ZHUH�YDULHG�DPRQJ�DOO�
SDUWLFLSDQWV� LQ� ERWK� JURXSV�� EXW� YDOXDEOH� LQVLJKW� ZDV� JDLQHG� LQWR� WKHLU�
SHUVSHFWLYHV�UHJDUGLQJ�H[HUFLVH�DQG�VLQJLQJ�

3RVW�6WXG\�4XHVWLRQQDLUH�5HVXOWV

3DUWLFLSDQWV�LQ�WKH�H[SHULPHQWDO�JURXS�ZHUH�DVNHG�WR�UHVSRQG�WR�D�SRVW�VWXG\�
TXHVWLRQQDLUH� DIWHU� WKH\� KDG� H[SHULHQFHG� WKH�1LD VHVVLRQV�� 7KH� ILUVW� TXHVWLRQ�
DVNHG� SDUWLFLSDQWV� WR� GHVFULEH� WKHLU� UHDFWLRQ� WR� WKH� 1LD FODVVHV�� � $OO� RI� WKH�
SDUWLFLSDQWV� OLVWHG�SRVLWLYH� IHHGEDFN� LQ� UHJDUGV� WR�1LD�� �0DQ\�SDUWLFLSDQWV� VDLG�
WKH\�ORYHG�WDNLQJ�SDUW�LQ�1LD DQG�WKDW�WKH\�ZLVKHG�LW�FRXOG�EH�RIIHUHG�DW�D�ORFDO�
ILWQHVV�HVWDEOLVKPHQW���2QH�SDUWLFLSDQW�VWDWHG��³,�ZRXOG�ORYH�WR�WDNH�1LD FODVVHV�
DW�WKH�UHF�FHQWHU�´

6RPH� SDUWLFLSDQWV� HVSHFLDOO\� HQMR\HG� WKH� PDQ\� DVSHFWV� WKDW� 1LD
HQFRPSDVVHG� VXFK� DV� \RJD�� WDL� FKL�� PDUWLDO� DUWV�� DQG� GDQFH�� ³,� HQMR\HG� DOO�
WKH� GLIIHUHQW� DVSHFWV� WKDW�ZHUH� LQFRUSRUDWHG�´ 6HYHUDO� FRPPHQWV� UHODWHG� WR� WKH�
1LD H[SHULHQFH�ODEHOHG�LW�DV�RQH�WKDW�KHDOV�WKH�PLQG�DQG�ERG\��UHIHUHQFLQJ�LW�D�
³FOHDQVLQJ�H[SHULHQFH�´ DQG�D�³SK\VLFDO�DQG�VSLULWXDO�H[SHULHQFH�´ 1LD DOVR�OHIW�
VRPH� SDUWLFLSDQWV� IHHOLQJ� IUHHU�� UHOD[HG�� HQHUJL]HG�� DQG� ³LQ�WXQH´ ZLWK� WKHLU�
ERGLHV��1R�RQH�SURYLGHG�QHJDWLYH�IHHGEDFN�DERXW�1LD DV�D�IRUP�RI�H[HUFLVH��

:KHQ�DVNHG�DERXW�DQ\�HIIHFWV�1LD PRYHPHQW�KDG�RQ�SDUWLFLSDQWV¶ VLQJLQJ��
WKH� WKHPHV� RI� EUHDWKLQJ�� SRVWXUH�� WHQVLRQ�DQG�PXVLFDOLW\� HPHUJHG�� 3DUWLFLSDQWV�
IHOW� WKDW� 1LD KHOSHG� WKHP� EUHDWKH� PRUH� IUHHO\� DQG� PRUH� GHHSO\�� DQG� RQH�
SDUWLFLSDQW� DGPLWWHG� WR� KDYLQJ�� ³QHDUO\� WZLFH� DV� PXFK� EUHDWK� VXSSRUW´ ZKHQ�
VLQJLQJ�LPPHGLDWHO\�DIWHU�SDUWLFLSDWLQJ�LQ�1LD��2WKHUV�VWDWHG�WKDW�WKHLU�ERGLHV�IHOW�
OHVV�WHQVLRQ��SDUWLFXODUO\�LQ�WKHLU�VKRXOGHUV��FRUHV��DQG�EDFNV��ZKLFK�KHOSHG�WKHLU�
VLQJLQJ��,Q�DGGLWLRQ�WR�EHLQJ�PRUH�DZDUH�RI�WKHLU�ERGLHV��PDQ\�SDUWLFLSDQWV�IHOW�
WKDW� SKUDVLQJ� EHFDPH� PRUH� QDWXUDO� DIWHU� H[SHULHQFLQJ� 1LD�� 2QH� SDUWLFLSDQW�
H[SUHVVHG�� ³,� IHOW� PRUH� LQ� WRXFK� ZLWK� WKH� PXVLFDOLW\� RI� WKH� PXVLF�´
$QRWKHU� VWDWHG��³,� WKRXJKW� LW�KHOSHG�PH�PRYH�P\�EUHDWK�EHWWHU²SKUDVLQJ�ZDV�
PRUH� QDWXUDO�´ 2YHUDOO�� WKH� DQVZHUV� WR� WKLV� TXHVWLRQ� LQGLFDWHG� WKDW� VLQJHUV�
IHOW� PRUH� FRQQHFWHG� WR� WKHLU� ERGLHV� ZKLOH� VLQJLQJ� DIWHU� H[SHULHQFLQJ� 1LD
PRYHPHQW�FODVVHV�

7KH�ILQDO�TXHVWLRQ�RQ�WKH�SRVW�VWXG\�TXHVWLRQQDLUH�DVNHG�SDUWLFLSDQWV�WR�OLVW�
DQ\� SRWHQWLDO� HIIHFWV� WKH\� WKRXJKW� 1LD PRYHPHQW� FRXOG� KDYH� RQ� WKHLU� IXWXUH�
VLQJLQJ�LI�WKH\�ZHUH�WR�FRQWLQXH�SDUWLFLSDWLQJ�LQ�1LD FODVVHV���7KH�DQVZHUV�WR�WKLV�
TXHVWLRQ� SURYLGHG� IXUWKHU� LQVLJKW� LQWR� WKH� SDUWLFLSDQWV¶ RSLQLRQV� RI� 1LD DV� D�
SRVVLEOH�ORQJ�WHUP�DFWLYLW\��$�PDMRULW\�RI�WKH�VLQJHUV�UHVSRQGHG�E\�VWDWLQJ�WKDW�
WKH\� IHOW� PDNLQJ� 1LD D� URXWLQH� H[HUFLVH� FRXOG� SRWHQWLDOO\� KHOS� WKHP� EUHDWKH�
EHWWHU�DQG�KDYH�D�PRUH�UHOD[HG�SRVWXUH�IRU�VLQJLQJ��)RU�H[DPSOH��RQH�SDUWLFLSDQW�
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VWDWHG�� ³,� WKLQN� WKDW� EHFDXVH� LW� PDGH� PH� UHOD[HG�� ,� ZRXOG� EH� DEOH� WR� EUHDWKH�
HDVLHU��,�DOVR�ZRXOGQ¶W�IHHO�VR�WHQVH�ZKHQ�,�VLQJ�´ %HFRPLQJ�PRUH�LQ�WRXFK�ZLWK�
RQH¶V RZQ� ERG\� ZDV� DQRWKHU� HPHUJLQJ� WKHPH� DPRQJ� UHVSRQVHV�� 2QH� VLQJHU�
ZURWH�� ³,W¶V� D� JRRG� H[SHULHQFH� WR� JHW� \RX� LQ� WRXFK� ZLWK� \RXU� FRUH� DQG� \RXU�
EUHDWK�� ,W¶V�DOVR�JRRG� EHFDXVH� LW�DOORZV� \RX� WR� IHHO�PRUH� IUHH�DQG�H[SUHVVLYH�´
6LPLODUO\�� DQRWKHU� VLQJHU� VWDWHG�� ³,� WKLQN� WKDW� EHFDXVH� LW� PDGH� PH� UHOD[HG��
,�ZRXOG�EH�DEOH�WR�EUHDWKH�HDVLHU���,�DOVR�ZRXOGQ¶W�IHHO�VR�WHQVH�ZKHQ�,�VLQJ�´

2QO\� RQH� SDUWLFLSDQW� DGPLWWHG� WR�QRW� SHUFHLYLQJ�DQ\� SDUWLFXODU� EHQHILWV� RI�
FRQWLQXHG� 1LD SUDFWLFH� RQ� IXWXUH� VLQJLQJ�� ,Q� UHJDUGV� WR� LGHQWLI\LQJ� VSHFLILF�
EHQHILWV�� VKH�VWDWHG��³,¶P�QRW� VXUH�� ,I� ,�GR�1LD MXVW�EHIRUH�VLQJLQJ�� ,� IHHO� IUHHU��
,�ORYH�1LD DV�DQ�H[HUFLVH�SURJUDP��´ 6KH�ZDV�WKH�RQO\�UHVSRQGHQW�ZKR�FRXOG�QRW�
LGHQWLI\� D� VSHFLILF� EHQHILW� FRQFHUQLQJ�1LD DQG� VLQJLQJ�� DOWKRXJK� VKH� DGPLWWHG�
WKDW�1LD KHOSHG�KHU�³IHHO�IUHHU�´ ZKLFK�FRXOG�LQGLFDWH�WKDW�KHU�SRVWXUH�DQG�ERG\�
WHQVLRQ�ZHUH�DFWXDOO\�LPSURYHG�IURP�WKH�1LD H[SHULHQFH�

'LVFXVVLRQ

:KLOH� WKLV� VWXG\� GLG� QRW� VKRZ� DQ\� VWDWLVWLFDOO\� VLJQLILFDQW� HIIHFWV� RI�1LD��
WKH�VXUYH\�GDWD�UHSRUWHG�WKDW�SDUWLFLSDQWV�IHOW�WKDW�SDUWDNLQJ�LQ�1LD \LHOGHG�PDQ\�
SRVLWLYH� LQIOXHQFHV� RQ� WKHLU� FKRUDO� VLQJLQJ�� 3DUWLFLSDQWV� SHUFHLYHG� WKDW� 1LD
JHQHUDOO\� KHOSHG�ZLWK� WKH�PXVLFDO� FRQFHSWV� RI� EUHDWKLQJ�� SRVWXUH�� HQHUJ\� DQG�
H[SUHVVLRQ�� ZKLFK� FKDQJHG� ERWK� WKHLU� LQGLYLGXDO� VRXQG� DQG� WKH� VRXQG� RI� WKH�
JURXS��7KHVH�UHVSRQVHV�VKRZ WKDW�SDUWLFLSDWLRQ�LQ�1LD FRXOG�FRXQWHUDFW�SUREOHPV�
VLQJHUV�UHSRUWHG�WKH\�JHQHUDOO\� IHHO�UHODWHG�WR�VLQJLQJ��VXFK�DV�WHQVLRQ��IDWLJXH�
DQG�SRRU�SRVWXUH��7KH�OLWHUDWXUH�RQ�PRYHPHQW�VXSSRUWV�WKHVH�RXWFRPHV��VWDWLQJ�
WKDW� ZKHQ� GLUHFWRUV� XVH� PRYHPHQW�� WHFKQLFDO� DQG� PXVLFDO� DVSHFWV� LPSURYH�
�%DLOH\��������%ULJJV��������+LEEDUG��������3HWHUVRQ��������

7KH�UHVHDUFK�DOVR�VWDWHV�WKDW�PRYHPHQW�DFWLYLWLHV�ZRUN�EHVW�ZKHQ�VWXGHQWV�
NQRZ�WKH�LQWHQGHG�RXWFRPH��%ULJJV���������:KLOH�SDUWLFLSDQWV�UHODWHG�FRQFHSWV�
IURP�1LD WR� FKRUDO� VLQJLQJ�� WKH\� ZHUH� QHYHU� RIIHUHG� DQ\� GLUHFW� LQVWUXFWLRQ� RU�
JLYHQ� FRUUHODWLRQV� EHWZHHQ� WKH� PRYHPHQW� DQG� GHVLUHG� PXVLFDO� RXWFRPHV��
7KLV�FRQWULEXWHV�WR�WKH�YDJXHQHVV�RI�DQVZHUV�SURYLGHG��VWDWLQJ�WKDW�VWXGHQWV�IHOW�
PRUH� LQGLYLGXDOL]HG� VHOI�H[SUHVVLRQ� DQG� UHOHDVH�� EXW� GLG� QRW� H[SODLQ� KRZ� WKLV�
PDQLIHVWHG��RU�KRZ�DQG�ZKHUH�LQ�WKH�PXVLF�WKLV�H[SUHVVLRQ�LQFUHDVHG��7KH�ODFN�
RI�H[SOLFLWO\�H[SUHVVHG�FRQQHFWLRQV�EHWZHHQ�1LD DQG�VLQJLQJ�PLJKW�DOVR�RIIHU�DQ�
H[SODQDWLRQ�DV�WR�ZK\�WKH�MXGJH¶V�VFRUHV�GLG�QRW�VKRZ�VLJQLILFDQW�LPSURYHPHQW��
%HFDXVH� WKH� VLQJHUV� ZHUH� QRW� JXLGHG� VSHFLILFDOO\� WR� WUDQVIHU� 1LD PRYHPHQW�
EH\RQG�LQGLYLGXDO�VHOI�H[SUHVVLRQ��WKHLU�HQVHPEOH�VLQJLQJ�ZDV�QRW�DIIHFWHG��

6WXGHQWV�GLG�UHFRJQL]H�WKH�UHODWLRQVKLS�1LD DLPV�WR�GUDZ�EHWZHHQ�WKH�PLQG�
DQG�ERG\��DQG�LQ�WKHLU�ZULWWHQ�UHVSRQVHV��UHOHDVH�RI�WHQVLRQ�HPHUJHG�DV�D�WKHPH��
)URP� WKLV� VWXG\�� WKH� OLQN� EHWZHHQ� 1LD DQG� WKH� HOHPHQWV� RI� WKH� KHDOLQJ� DQG�
PDUWLDO�DUWV��VXFK�DV�\RJD�RU�7DL�FKL��EHFDPH�DSSDUHQW��7KLV�VXSSRUWV�WKH�FXUUHQW�
UHVHDUFK� WKDW� VKRZV� VLQJHUV�PD\� EHQHILW� IURP� WKH� KHDOLQJ�DUWV� �&DUPDQ�� ������
'HHWHU��������0ROLWHUQR���������6LQFH�PRVW�RI�WKH�SDUWLFLSDQWV�GLG�QRW�WDON�DERXW�
WKHLU�SULRU�H[SHULHQFH�ZLWK�WKH�KHDOLQJ�DUWV��LW� LV�LPSRVVLEOH�WR�GHWHUPLQH�LI�1LD
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RQ�ZKROH�� RU� MXVW� VLQJOH� HOHPHQWV� RI� WKH�1LD H[SHULHQFH��PDGH� WKH� GLIIHUHQFH���
6LQJHUV�ZKR�KDG�SDUWLFLSDWHG�LQ�\RJD�EHIRUH�VDLG�WKH\�IHOW�LW�KHOSV ZLWK�WHQVLRQ�
UHOHDVH��DQG�FRQWLQXHG�WR�DVVHUW�WKDW�FODLP�LQ�WKHVH GDWD��7KH\�GLG�QRW�PDNH�DQ\�
FRPSDULVRQV� EHWZHHQ� \RJD� DV� LWV� RZQ� H[HUFLVH� DQG� \RJD� DV� SDUW� RI� 1LD��
$GGLWLRQDOO\��VLQFH�PDQ\�RI�WKH�SUH�TXHVWLRQQDLUH�DQVZHUV�LQFOXGHG�WHQVLRQ�DV�D�
SUREOHP�VLQJHUV�H[SHULHQFH��WKH�UHOHDVH�RI�WHQVLRQ�UHVXOWLQJ�IURP�1LD VKRXOG�EH�
LQYHVWLJDWHG IXUWKHU�� 1RWDEO\�� VLQJHUV� GLG� QRW� WKLQN� DOO� IRUPV� RI� H[HUFLVH�
SURYLGHG� WHQVLRQ� UHOHDVH� DQG� WKRXJKW� VRPH� H[HUFLVH� FRXOG� DOVR� FUHDWH� PRUH�
WHQVLRQ�

,Q�D�IXWXUH�VWXG\��UHVXOWV�PLJKW�EH�PRUH�VLJQLILFDQW�LI�WKH�UHVHDUFKHUV�PDNH�
GLUHFW�FRQQHFWLRQV�EHWZHHQ�WKH�PRYHPHQW�DQG�PXVLFDO�FRQFHSWV�WR�KHOS�VWXGHQWV�
WUDQVIHU�1LD ERWK�LQGLYLGXDOO\�DQG�LQ�DQ�HQVHPEOH�VHWWLQJ��)RU�H[DPSOH��VLQJHUV�
FRXOG� EH� JXLGHG� WR� XVH� LPSURYLVDWRU\� PRYHPHQWV� WR� LPSURYH� SKUDVLQJ� DV�
LQGLYLGXDOV��DQG�WKHQ�GHFLGH�RQ�D�FRPPRQ�PRYHPHQW�IRU�HQKDQFLQJ�H[SUHVVLRQ�
DFURVV�WKH�HQVHPEOH��6LQJHUV�QHHG�JXLGDQFH�WR�OHDG�WKHLU�XQGHUVWDQGLQJ�RI�KRZ�
FHUWDLQ�PRYHPHQWV�FDQ�LPSDFW�VLQJLQJ�

/LPLWDWLRQV�RI�WKH�VWXG\

:KLOH�WKLV�VWXG\�RIIHUV�D�SUHOLPLQDU\�H[DPLQDWLRQ�RI�WKH�HIIHFWV�RI�1LD RQ�
FKRUDO�VLQJLQJ��LWV�VL]H�DQG�VFRSH�SUHVHQWHG�PDQ\�OLPLWDWLRQV��2QH�OLPLWDWLRQ�RI�
WKLV� VWXG\� ZDV� WKH� VKRUW� DPRXQW� RI� WLPH� DYDLODEOH� IRU� WKH� VLQJHUV� LQ� WKH�
H[SHULPHQWDO�JURXS�WR�SDUWLFLSDWH�LQ�1LD��1RW�RQO\�ZHUH�WKH�VLQJHUV�QHZ�WR�1LD��
WKH\� ZHUH� DOVR� QHZ� WR� LQFRUSRUDWLQJ� WKH� DVSHFWV� RI� 1LD LQWR� FKRUDO� VLQJLQJ��
:KLOH� VLQJHUV� RYHUZKHOPLQJO\� KDG� SRVLWLYH� SHUFHSWLRQV� DERXW� 1LD� DQG� LWV�
LQIOXHQFH� RQ� FKRUDO� VLQJLQJ�� WZR�� RQH�KRXU� VHVVLRQV�ZHUH� QRW� HQRXJK� WR� IXOO\�
IRUPXODWH�D�MXGJPHQW��

7KH�WLPH EHWZHHQ�WKH�SUH� DQG�SRVWWHVW�IRU�HDFK�JURXS�ZDV�QRW�HTXDO��ZKLFK�
ZDV� SUREOHPDWLF� LQ� WHUPV� RI� DWWHPSWLQJ� WR� PDNH� FRPSDULVRQV� EHWZHHQ� WKH�
JURXSV�� 7KH� FRQWURO� JURXS� KDG� IRXU� GD\V� EHWZHHQ� UHFRUGLQJ� VHVVLRQV� ZKLOH�
UHFHLYLQJ� QR� WUHDWPHQW�� DQG� WKH� H[SHULPHQWDO� JURXS� KDG� RQH� GD\� EHWZHHQ�
UHFRUGLQJ�VHVVLRQV��7KHUHIRUH��GLUHFW�FRPSDULVRQV�EHWZHHQ�WKH�WZR�JURXSV�PLJKW�
QRW� UHYHDO� WUXH� GLIIHUHQFHV� GXH� WR� WKH� LQFRQVLVWHQW�PDQQHU� LQ ZKLFK� WLPH�ZDV�
XVHG��,I�WKLV�VWXG\�ZHUH�WR�EH�UHSOLFDWHG�LQ�WKH�IXWXUH��UHVHDUFKHUV�VKRXOG�VWULYH�WR�
VFKHGXOH�WKH�SUH� DQG�SRVW�WHVWV�VR�WKH\�RFFXU�DQ�HTXDO�QXPEHU�RI�GD\V�DSDUW�IRU�
ERWK� JURXSV� LI� WKH� UHFRUGLQJV� DUH� WR� EH� DQ� DSSURSULDWH� WRRO� IRU� PHDVXUHPHQW��
$OVR��D� MXGJH¶V� UXEULF�ZLWK�PRUH�FOHDUO\�GHILQHG�FULWHULD� WKDQ� WKH�RQH�XVHG� IRU�
WKLV� VWXG\� LV� VXJJHVWHG� IRU� IXWXUH� VWXGLHV� RI� WKLV� QDWXUH� DV� D� ZD\� WR� LQFUHDVH�
UHOLDELOLW\�RI�WKH�UHFRUGLQJ�VFRUHV��

,Q�DGGLWLRQ�WR�FRQGXFWLQJ�D�PRUH�IRFXVHG�VWXG\�ZLWK�ORQJHU�H[SRVXUH�WR�1LD��
D� ODUJHU� VDPSOH� VL]H� RI� PRUH� FDUHIXOO\� DVVLJQHG� JURXSV� PD\� KDYH� PRUH�
DFFXUDWHO\�UHYHDOHG�WKH�HIIHFWV�RI�1LD RQ�FKRUDO�VLQJLQJ��7KH�VDPSOH�VL]H�XVHG�LQ�
WKLV� SUHOLPLQDU\� VWXG\� ZDV� TXLWH� VPDOO� GXH� WR� D� ODFN� RI� ZLOOLQJ� DQG� DEOH�
SDUWLFLSDQWV�
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&RQFOXVLRQ

$OWKRXJK� WKH� TXDQWLWDWLYH� UHVXOWV� RI� WKLV� SLORW� VWXG\� ZHUH� QRW� VWDWLVWLFDOO\�
VLJQLILFDQW�� WKH� KLJKO\� SRVLWLYH� IHHGEDFN� UHFHLYHG� IURP� SDUWLFLSDQWV� UHJDUGLQJ�
1LD VXJJHVWV�WKDW�WKH�LQFRUSRUDWLRQ�RI�1LD LQWR�FKRUDO�UHKHDUVDOV�FRXOG�LQFUHDVH�
WKH� HQMR\PHQW� RI� WKH� VLQJHUV�� 7KH� GDWD� FROOHFWHG� IURP� WKLV� SUHOLPLQDU\�
LQYHVWLJDWLRQ�DUH�LQWHQGHG�WR�LQVSLUH�IXUWKHU�UHVHDUFK�ZLWK�WKH�KRSHV�RI�UHYHDOLQJ�
WKH�WUXH�HIIHFWV�RI�1LD RQ�FKRUDO�VLQJLQJ��

5HIHUHQFHV

%DLOH\��%����������0RYHPHQW�LQ�WKH�FKRUDO�UHKHDUVDO��7HDFKLQJ�0XVLF������������
%ULJJV��.��(����������0RYHPHQW�LQ�WKH�FKRUDO�UHKHDUVDO��7KH�VLQJHUV¶ SHUVSHFWLYH��&KRUDO�

-RXUQDO�� ������� ��±���� 5HWULHYHG� IURP� KWWS���ILQGLWDWPX�OLEUDU\�PLVVRXUL�HGX������
����Y��Q��

&DUPDQ��-����������<RJD�DQG�VLQJLQJ��1DWXUDO�SDUWQHUV��-RXUQDO�RI�6LQJLQJ���������±�����
5HWULHYHG� IURP� KWWS���ZZZ�QDWV�RUJ�FJL�SDJH�FJL�BDUWLFOH�KWPO�-RXUQDOBRIB6LQJLQJ�
<RJDBDQGB6LQJLQJB1DWXUDOB3DUWQHUVB����B0D\B-XQ

&KDJQRQ�� 5�� '�� �������� $� FRPSDULVRQ� RI� ILYH� FKRUDO� GLUHFWRUV¶ XVH� RI� PRYHPHQW� WR�
IDFLOLWDWH� OHDUQLQJ� LQ� UHKHDUVDOV� �'RFWRUDO� GLVVHUWDWLRQ��� $YDLODEOH� IURP� 3UR4XHVW�
'LVVHUWDWLRQV�DQG�7KHVHV�GDWDEDVH���2UGHU�1R����������

&RQDEOH�� %�� ��������:KDW� HYHU\�PXVLFLDQ� QHHGV� WR� NQRZ� DERXW� WKHLU� ERG\� &ROXPEXV��
2+��$QRYHU�3UHVV�

'HHWHU��$����������2YHUORRNHG�DQG�XQGHUPLQLQJ��$�ORRN�LQWR�VRPH�RI�WKH�FDXVHV��HIIHFWV��
DQG� SUHYHQWDWLYHV� WR� WKH� G\VIXQFWLRQV� JHQHUDWHG� E\� H[FHVVLYH� WHQVLRQ�� -RXUQDO� RI�
6LQJLQJ������ ��±���� 5HWULHYHG� IURP� KWWS���ILQGLWDWPX�OLEUDU\�PLVVRXUL�HGX������
����Y��Q�

'HHWHU��$����������8QGHUVWDQGLQJ�PDVVDJH��+RZ�PDVVDJH�WKHUDS\�FDQ�HQKDQFH�VHOI�FDUH�
DQG� YRFDO� KHDOWK�� -RXUQDO� RI� 6LQJLQJ�� ���� ���±����� 5HWULHYHG� IURP�
KWWS���ILQGLWDWPX�OLEUDU\�PLVVRXUL�HGX����������Y��Q�

(GPDQ�� -�� 6��� .RQGUDG�� /�� %��� 	� 5DNHO�� %�� �������� 7KH� XVH� RI� QXWULWLRQ� DQG�
LQWHJUDWLYH� PHGLFLQH� RU� FRPSOHPHQWDU\� DQG� DOWHUQDWLYH� PHGLFLQH� �&$0�� IRU
VLQJHUV�� 3DUW� ��� -RXUQDO� RI� 6LQJLQJ�� ���� ���±����� 5HWULHYHG� IURP�
KWWS���ILQGLWDWPX�OLEUDU\�PLVVRXUL�HGX���������Y��Q�

*UHJJ��-��:����������2Q�H[HUFLVH�SK\VLRORJ\�DQG�YRLFH��-RXUQDO�RI�6LQJLQJ��������±����
5HWULHYHG� IURP� KWWS���ZZZ�QDWV�RUJ�FJL�SDJH�FJL�BDUWLFOH�KWPO�-RXUQDOBRIB6LQJLQJ�
2QB([HUFLVHB3K\VLRORJ\BDQGB9RLFHB����B0DUB$SU

+LEEDUG�� 7�� 7�� �������� 7KH� XVH� RI� PRYHPHQW� DV� DQ� LQVWUXFWLRQDO� WHFKQLTXH� LQ� FKRUDO�
UHKHDUVDOV�� �'RFWRUDO� GLVVHUWDWLRQ��� $YDLODEOH� IURP� 3UR4XHVW� 'LVVHUWDWLRQV� DQG�
7KHVHV�GDWDEDVH���2UGHU�1R����������

+XGVRQ��%����������7KH�HIIHFWV�RI�WKH�$OH[DQGHU�7HFKQLTXH�RQ�WKH�UHVSLUDWRU\�V\VWHP�RI�
WKH�VLQJHU�DFWRU��$OH[DQGHU�DQG�FRQFHSWV�RI�KLV� WHFKQLTXH�WKDW�DIIHFW�UHVSLUDWLRQ�LQ�
VLQJHU�DFWRUV��-RXUQDO�RI�6LQJLQJ����� �±����5HWULHYHG�IURP�KWWS���ZZZ�QDWV�RUJ�FJL�
SDJH�FJL�BDUWLFOH�KWPO�-RXUQDOBRIB6LQJLQJ�7KHB(IIHFWVBRIBWKHB$OH[DQGHUB
7HFKQLTXHBRQBWKHB5HVSLUDWRU\B6\VWHPBRIBWKHB6LQJHUB$FWRUB3DUWB�B$OH[DQGHUB
DQGB&RQFHSWVBRIB+LVB7HFKQLTXHB7KDWB$IIHFWB5HVSLB����B6HSB2FW

-RVW�� -�� �������� 6FXOSWLQJ WKH� PXVLF� JHVWXUH�� PRYHPHQW�� DQG� H[SUHVVLRQ� LQ� WKH
FKRLU� UHKHDUVDO�� &KRUDO� -RXUQDO�� ������� ��±���� 5HWULHYHG� IURP�
KWWS���ILQGLWDWPX�OLEUDU\�0LVVRXUL�HGX����������Y��Q�
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/XFN��*���	�7RLYLDLQHQ��3����������([SORULQJ�UHODWLRQVKLSV�EHWZHHQ�WKH�NLQHPDWLFV�RI�D�
VLQJHU¶V�ERG\�PRYHPHQW�DQG�WKH�TXDOLW\�RI�WKHLU�YRLFH��-RXUQDO�RI�,QWHUGLVFLSOLQDU\�
0XVLF� 6WXGLHV�� ��� ���±����� 5HWULHYHG� IURP� KWWS���ZZZ�PXVLFVWXGLHV�RUJ��
VSULQJ)DOO�����KWPO

0DQJDQHOOR��5��%�� ��������0RYHPHQW� LQ� WKH�PLGGOH� VFKRRO� FKRUDO� UHKHDUVDO�� �'RFWRUDO�
'LVVHUWDWLRQ���$YDLODEOH� IURP�3UR4XHVW�'LVVHUWDWLRQV� DQG�7KHVHV�GDWDEDVH�� �2UGHU�
1R����������

0HQHKDQ��.�� �������-XQH��� �0RYHPHQW� LQ�UHKHDUVDO��7KH�9RLFH��������� �5HWULHYHG� IURP�
KWWS���ZZZ�FKRUXVDPHULFD�RUJ�VLQJHUV�PRYHPHQW�UHKHDUVDO

0F&R\��&��:����������7KH�HIIHFWV�RI�PRYHPHQW�DV�D�UHKHDUVDO�WHFKQLTXH�RQ�SHUIRUPDQFH�
DQG� DWWLWXGH� RI� KLJK� VFKRRO� FKRUDO� HQVHPEOH� PHPEHUV�� &RQWULEXWLRQV� WR� 0XVLF�
(GXFDWLRQ��������

0ROLWHUQR��0����������<RJD9RLFH��%DODQFLQJ�WKH�SK\VLFDO�LQVWUXPHQW��-RXUQDO�RI�6LQJLQJ��
���� ��±���� 5HWULHYHG� IURP� KWWS���ZZZ�QDWV�RUJ�FJL�SDJH�FJL�BDUWLFOH�KWPO�-RXUQDOB
RIB6LQJLQJ�<RJD9RLFHB%DODQFLQJBWKHB3K\VLFDOB,QVWUXPHQWB����B6HSB2FW

1HOVRQ��6���	�%ODGHV��(����������6LQJLQJ�ZLWK�\RXU�ZKROH�VHOI��7KH�)HOGHQNUDLV�PHWKRG�
DQG�YRLFH��-RXUQDO�RI�6LQJLQJ���������±�����5HWULHYHG�IURP�KWWS���ZZZ�QDWV�RUJ�FJL�
SDJH�FJL�BDUWLFOH�KWPO�-RXUQDOBRIB6LQJLQJ�6LQJLQJBZLWKB<RXUB:KROHB6HOIBWKHB
)HOGHQNUDLVB0HWKRGBDQGB9RLFHB����B1RYB'HF

3DSDUR��6��$����������(PERG\LQJ�VLQJLQJ�LQ�WKH�FKRUDO�FODVVURRP��$ VRPDWLF�DSSURDFK�WR�
WHDFKLQJ� DQG� OHDUQLQJ� �'RFWRUDO� 'LVVHUWDWLRQ��� $YDLODEOH� IURP� 3UR4XHVW�
'LVVHUWDWLRQV�DQG�7KHVHV�GDWDEDVH���2UGHU�1R����������

3DWWRQ��0�4����������4XDOLWDWLYH� UHVHDUFK�DQG�HYDOXDWLRQ�PHWKRGV ��WK� HG����7KRXVDQG�
2DNV��&$��6DJH�3XEOLFDWLRQV�

3HWHUVRQ�� &�� :�� �������� 0RYLQJ� PXVLFDO� H[SHULHQFHV� LQ� FKRUXV�� 0XVLF� (GXFDWRUV�
-RXUQDO� ������� ���� 5HWULHYHG� IURP� KWWS���ZZZ�MVWRU�RUJ�SUR[\�PXO�PLVVRXUL�HGX��
VWDEOH��������

5RKZHU�� '�� �������� � (IIHFW� RI� PRYHPHQW� LQVWUXFWLRQ� RQ� VWHDG\� EHDW� SHUFHSWLRQ�
V\QFKURQL]DWLRQ� DQG� SHUIRUPDQFH�� � -RXUQDO� RI� 5HVHDUFK� LQ�0XVLF� (GXFDWLRQ�� ����
���±�����GRL�����������������

:LV��5����������*HVWXUH�DQG�ERG\�PRYHPHQW�DV�D�SK\VLFDO�PHWDSKRU�WR�IDFLOLWDWH�OHDUQLQJ�
DQG�WR�HQKDQFH�PXVLFDO�H[SHULHQFH�LQ�WKH�FKRUDO�UHKHDUVDO���'RFWRUDO�GLVVHUWDWLRQ���
$YDLODEOH�IURP�3UR4XHVW�'LVVHUWDWLRQV�DQG�7KHVHV�GDWDEDVH���2UGHU�1R�����������



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

(IIHFW�RI�'LIIHULQJ�/HYHOV�RI�3UHVHQWDWLRQ�7HFKQRORJ\�RQ�
6WXGHQW�/HDUQLQJ�DQG�2Q�7DVN�%HKDYLRU�LQ�0XVLF�
&ODVVURRPV

&KULVWRSKHU�0��-RKQVRQ
8QLYHUVLW\�RI�.DQVDV

6KDZQ�$JQHZ
.DQVDV�&LW\�.DQVDV�3XEOLF�6FKRROV

7KH� SXUSRVH� RI� WKLV� VWXG\� ZDV� WR� LQYHVWLJDWH� WKH� SUHVHQWDWLRQ� RI� DFDGHPLF�
LQIRUPDWLRQ�XVLQJ� GLIIHULQJ� OHYHOV� RI� WHFKQRORJ\�DQG� LWV� HIIHFW� RQ� LQGLFDWRUV� RI�
VWXGHQW�OHDUQLQJ�DQG�RQ�WDVN�EHKDYLRU�� 7KH�H[SHULPHQWDO�GHVLJQ�LQYROYHG�WZHOYH�
LQWDFW� FODVVHV� ��� FODVVHV� DW� HDFK� RI� WZR� JUDGH� OHYHOV� IURP� WZR� VFKRROV� ZLWK�
QRWDEO\�GLIIHULQJ�6(6�OHYHOV����7KUHH�GLIIHUHQW�PXVLF�OHVVRQV�ZHUH�WDXJKW�WR�RQH�
FODVVURRP�DW�HDFK�VFKRRO�XVLQJ�QR�HOHFWURQLF� WHFKQRORJ\�� WR�D�VHFRQG�FODVV�DW�
HDFK� VFKRRO� XVLQJ�HOHFWURQLF� WHFKQRORJ\�� DQG� WR� D� WKLUG�FODVV� XVLQJ� HOHFWURQLF�
WHFKQRORJ\� FRQWUROOHG� WKURXJK� D� WDEOHW� FRPSXWHU�� � (DFK� OHVVRQ� ZDV� WDXJKW� WR�
VHFRQG�DQG�ILIWK�JUDGH�OHYHOV�DW�HDFK�VFKRRO��DQG�WKH�WHFKQRORJ\�FRQGLWLRQV�ZHUH�
FRXQWHUEDODQFHG�� 5HVXOWV� RI� OHVVRQ� FRQWHQW� JURZWK� PHDVXUHV� LQGLFDWHG� QR�
GLIIHUHQFHV�E\�6FKRRO�6(6�RU�7HFKQRORJ\�&RQGLWLRQ��EXW�WKHUH�ZDV�D�VLJQLILFDQW�
VWDWLVWLFDO� LQWHUDFWLRQ�� �%HKDYLRUDO�PHDVXUHV� VKRZHG�QR� GLIIHUHQFHV� LQ� RII�WDVN�
EHKDYLRU� ZLWK� UHJDUG� WR� JUDGH� OHYHO� RU� OHVVRQ�� EXW� GLG� UHYHDO� D� VLJQLILFDQW�
LQWHUDFWLRQ� EHWZHHQ� VFKRROV� E\� WHFKQRORJ\� FRQGLWLRQ�� &RQWHPSRUDU\� PRELOH�
WHFKQRORJ\�ZDV�FRQFRPLWDQWO\�OLQNHG�WR�ORZHU�RII�WDVN�EHKDYLRU�LQ�WKH�ORZ�6(6�
VFKRRO��EXW�WR�KLJKHU�RII�WDVN�LQFLGHQFH�DW�WKH�KLJK�6(6�VFKRRO�
BBBBBBBBBB

$GYDQFLQJ�WHFKQRORJLHV� LQ� WKH�SXEOLF� VFKRROV�KDYH EHHQ� WRXWHG� IRU�DOPRVW�
���\HDUV�DV�WKH�SDQDFHD�RI�RXU�HGXFDWLRQDO�V\VWHP��:KLOH�PDQ\�SHRSOH�WHQG�WR�
GLVFRXQW�WHFKQRORJLHV�WKDW�GR�QRW�ZRUN�RQ�HOHFWULFLW\��DQ\WKLQJ�GHYHORSHG� IURP�
DQ\�VFLHQWLILF�LQTXLU\�LV�³WHFKQRORJ\´���LQFOXGLQJ�FODVVURRP�WRROV��UDQJLQJ�IURP�
FKDONERDUGV�DQG�SHQFLOV�WR�WDEOHW�FRPSXWHUV��6LQFH�WKH�SHUVRQDO�FRPSXWHU�VKLIWHG�
WKH�SDUDGLJP�LQ�������*ODGZHOO���������³WHFKQRORJ\´ FRQMXUHV�XS�LPDJHV�RI�WKH�
QHZHVW�HOHFWURQLF�JDGJHW�RU�VLPSO\�DQ\WKLQJ�WKDW�IXQFWLRQV�OLNH�D�FRPSXWHU�

5HVHDUFK�ILQGLQJV�RYHU�WKH�SDVW�IRXU�GHFDGHV�WHQGV�WR�VXSSRUW�WKH�EHQHILWV�RI�
WHFKQRORJ\� LQ� WKH� FODVVURRP�� $� VHFRQG� RUGHU� PHWD�DQDO\VLV� RI� ����� VWXGLHV�
UHYHDOHG� WKDW� WKH� LQFOXVLRQ� RI� WHFKQRORJ\� LQ� WKH FODVVURRP� KDG� D� VLJQLILFDQWO\�
SRVLWLYH�HIIHFW�DQG�WKDW�WHFKQRORJ\�GHVLJQHG�WR�EH�VXSSRUWLYH�RI�LQVWUXFWLRQ�ZDV�
PRUH� HIIHFWLYH� WKDQ� GLUHFW� LQVWUXFWLRQ� WHFKQRORJ\ �7DPLP�� %HUQDUG��
%RURNKRYVNL�� $EUDPL�� 	� 6FKPLG�� ������� +RZHYHU�� WKH� VLPSOH� LQFOXVLRQ� RI�
WHFKQRORJ\�GRHV�QRW�DXWRPDWLFDOO\�WUDQVODWH�WR�DFDGHPLF�VXFFHVV��,Q�RUGHU�WR�EH�
HIIHFWLYH�� WKHVH� WHFKQRORJLHV�PXVW� EH� DOLJQHG�ZLWK� VWXGHQW� QHHGV� DQG� DELOLWLHV�
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�&RKHQ�� ������ DQG� DGDSWLYH� WR� ODUJHU� VRFLHWDO� FKDQJHV� �2NRMLH�� �������
$GGLWLRQDOO\��LPSOHPHQWDWLRQ�RI�WHFKQRORJ\�LQ�WKH�FODVVURRP�KDV�FRQWULEXWHG�WR
SRVLWLYH�RXWFRPHV�RQ�DFDGHPLF�VXFFHVV�DV�ZHOO�DV�QHJDWLYH�HIIHFWV�RQ�EHKDYLRUDO�
RXWFRPHV� �:D[PDQ�� /LQ��	�0LFKNR�� ������� � 6RPH� HGXFDWLRQDO� ILQGLQJV� KDYH�
LQGLFDWHG� WKDW� LQ� WKH� ODUJHU� FRQWH[W� RI� WHFKQRORJ\� ZLWK� GLIIHULQJ� LQVWUXFWLRQDO�
PHWKRGV�� WHFKQRORJ\� LV� RI� VHFRQGDU\� LPSRUWDQFH� WR� HDFK� VWXGHQW¶V� SUHIHUUHG�
OHDUQLQJ�PHWKRGRORJLHV��<RXQJ��.OHP]��	�0XUSK\����������

$OWKRXJK� WKH� EHQHILWV� DQG� LQWHUHVW� RI� WHFKQRORJ\� KDYH� EHHQ� FRQVLVWHQWO\�
QRWHG�� WKH� OHYHO� RI� WHFKQRORJ\ LQ� FODVVURRPV� VWLOO� YDULHV� JUHDWO\� �%DXHU�� ������
'RUIPDQ����������)RU�VRPH�WHDFKHUV��LPSOHPHQWDWLRQ�LV�UHVLVWHG�GXH�WR�WKHLU�ODFN�
RI� FRPIRUW� ZLWK� WKH� WHFKQRORJ\� �&XEDQ�� ������ /LDZ�� +XDQJ�� 	� &KHQ�� ������
5RVV��(UWPHU��	�-RKQVRQ��������6PLWK���������ZKLOH�IRU�RWKHUV�WKH�KLQGUDQFH�LV�
WKHLU� DWWLWXGHV� WRZDUGV� WHFKQRORJ\� LQ� WKH� FODVVURRP� �%ULQNHUKRII�� ������� VXFK�
WKDW�WHDFKHUV�LPSOHPHQW�LW�RQO\�ZKHQ�WKH\�UHFRJQL]H�LWV�XVHIXOQHVV��+XWFKLVRQ��
�������:KHQ� WHDFKHUV� DWWDLQ� D� FHUWDLQ� OHYHO� RI� FRPIRUW� ZLWK� WHFKQRORJ\�� WKHLU�
DWWLWXGHV� WHQG� WR� LPSURYH�� � &RQVHTXHQWO\�� WHFKQRORJ\� DYDLODELOLW\� DQG� WUDLQLQJ�
DUH�SULPDU\� IDFWRUV�LQ�WKH�WHFKQRORJ\�LPSOHPHQWDWLRQ�LQWR�FODVVURRPV��$JQHZ��
������� 7KRXJK� PDQ\� KDYH� YLHZHG� XQDYDLODELOLW\� RI� WHFKQRORJ\� DV� D� PDMRU�
OLPLWLQJ� IDFWRU� RI� LPSOHPHQWDWLRQ�� WKH� FRQFHSWV� RI� WHDFKHU� FRPIRUW�� WHDFKHU�
WUDLQLQJ�� DQG� VXSSRUW� DUH� FULWLFDO� �5RJHUV�� ������ 5XWNRZVNL�� 5XWNRZVNL�
	�6SDUNV����������:LWKRXW�HIIHFWLYH�LPSOHPHQWDWLRQ��WHFKQRORJLFDO�LQIXVLRQ�ZLOO�
RQO\� PHHW� PLQLPDO� H[SHFWDWLRQV� RI� HIIHFWLYHQHVV� �5DVKRWWH�� ������ :HEVWHU��
������:KLWDFUH�	�3HxD���������+RZHYHU��WHDFKHUV�ZKR�SRVVHVV�D�YLVLRQ�RI�WKH�
EHQHILWV� FDQ� XVH� WHFKQRORJ\� LQ� D� ZD\� WR� HQKDQFH� WKH� OHDUQLQJ� HQYLURQPHQW��
GHVSLWH�WKH�EDUULHUV��(UWPHU��$GGLVRQ��/DQH��5RVV��	�:RRGV��������

$V�PRELOH�WHFKQRORJLHV�FRQWLQXH�WR�HYROYH��WKH�LPSOLFDWLRQV�DQG�EHQHILWV�IRU�
WKH�FODVVURRP�KDYH�EHHQ�VKRZQ�WR�EH�SRVLWLYH��2QH�DVSHFW�RI�KDYLQJ�WHFKQRORJ\�
UHDGLO\� DQG� KDQGLO\� DYDLODEOH� KDV� EHHQ� WKH� DGYHQW� RI� LQFUHDVHG� LQWHUDFWLRQ�
WKURXJK� VRFLDO� PHGLD�� 7KHVH� LQWHUDFWLRQV� KDYH� EHHQ� VKRZQ� WR� LQFUHDVH�
HQJDJHPHQW�RI�ERWK�VWXGHQWV�DQG�LQVWUXFWRUV�DV�ZHOO�DV�SURPRWH�KLJKHU�DFDGHPLF�
VXFFHVV� LQ� VRPH�UHVHDUFK� �-XQFR��+HLEHUJHU��/RNHQ�� �������7KH� XVH� RI�PRELOH�
SKRQHV�WR�VXSSOHPHQW�VWXGHQW�OHDUQLQJ�KDV�DOVR�VKRZQ�SRVLWLYH�UHVXOWV�LQ�VWXGHQW�
HQJDJHPHQW� �/RRL�� =KDQJ�� &KHQ�� 6HRZ�� &KLD� 	 1RUULV�� ������ DQG� HQKDQFHG�
OHDUQLQJ� �+ZDQJ��:X��	�.H�� ������� �0RELOH� SKRQH� XVDJH� KDV� DOVR� LQFUHDVHG�
SRVLWLYH�SHUFHSWLRQV�RI�OHDUQLQJ��6KLQ��6KLQ��&KRR� 	 %HRP���������+RZHYHU��D�
YRLG�H[LVWV� LQ� WKH�UHVHDUFK�RQ� WKH�XVH�RI�PRELOH� WHFKQRORJ\� E\� WHDFKHUV� LQ� WKH�
FODVVURRP�VHWWLQJ�DQG�LWV�HIIHFWV�RQ�ERWK�DFDGHPLF�DQG�EHKDYLRUDO�RXWFRPHV�

7KH� XVH� RI� GHVNWRS� WHFKQRORJ\� LQ� WKH� FODVVURRP� FDQ� SRWHQWLDOO\� KDYH� D�
QHJDWLYH� HIIHFW� RQ� WHDFKHU�PRELOLW\� DQG� SUR[LPLW\� WR� VWXGHQWV��ZKLFK�KDV� ORQJ�
EHHQ�DFNQRZOHGJHG�WR�KDYH�SRVLWLYH�HIIHFWV�RQ�VWXGHQW�VXFFHVV��3HWHUVRQ��&R[��
	�%LMRX���������,Q�RUGHU�IRU�WKH�WHDFKHU�WR�XVH�WKH�FRPSXWHU��IRU�H[DPSOH��V�KH�
PXVW�VWDQG�DQG�VWD\�DW�WKH�IURQW�RI�WKH�URRP�WR�DFFHVV�WKH�NH\ERDUG���7KLV�OLPLWHG�
PRELOLW\�LV�DQ�LVVXH�� �7KH�DELOLW\�IRU�WHDFKHUV�WR�LQWHUDFW�ZLWK�VWXGHQWV�DQG�WKXV�
FUHDWH� DQ� HQYLURQPHQW� FRQGXFLYH� WR� OHDUQLQJ� LV� LPSRUWDQW� IRU� VWXGHQW� VXFFHVV�
�)LVKHU��:DOGULS��	�GHQ�%URN���������7KH� LQIOXHQFH�DQG�SUR[LPLW\�RI� WHDFKHUV�



1R���������� ��

SRVLWLYHO\� UHODWHV� WR� ERWK� FRJQLWLYH� DQG� DIIHFWLYH� RXWFRPHV� �GHQ� %URN��
%UHNHOPDQV�� 	� :XEEHOV�� ������� ,Q� DGGLWLRQ� WR� SUR[LPLW\�� LQFUHDVHG� VWXGHQW�
OHDUQLQJ�ZDV�REVHUYHG WKH�FORVHU�D�VWXGHQW�ZDV WR�WKH�FHQWHU�RI�D�WHDFKHU¶V�ILHOG�
RI� YLHZ� �%DLOHQVRQ�� <HH�� %ODVFRYLFK�� %HDOO�� /XQGEODG��	� -LQ�� ������� )XUWKHU��
WHFKQRORJ\� LQWHJUDWLRQ� DOVR� OHDGV� WRZDUGV� DQ LQFUHDVHG� SRWHQWLDO� IRU� WHDFKHU�
GLVWUDFWLRQ�EHFDXVH� LI�QRW�XVHG�HIILFLHQWO\�DQG�HIIHFWLYHO\��WHDFKHUV�UXQ�WKH�ULVN�
RI�EHLQJ�GLVWUDFWHG�RU�RI�KDYLQJ�WR�ZUHVWOH�ZLWK�HTXLSPHQW���7KLV��LQ�WXUQ��RIWHQ�
OHDGV� WR� VWXGHQW� EHKDYLRUDO� SUREOHPV� �0DLQKDUG�� %UHNHOPDQV�� 	� :XEEHOV��
�������

7KH�SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�LQYHVWLJDWH�WKH�HIIHFW�RI�GLIIHULQJ�W\SHV�RI�
WHFKQRORJ\� XVH� RQ� VWXGHQW� EHKDYLRU� DQG� OHDUQLQJ� ± W\SHV� RI� WHFKQRORJ\� EHLQJ�
GHILQHG� DV�� �D�� QRQ�HOHFWURQLF�� �E�� HOHFWURQLF�� EXW� QRW� SRUWDEOH�� DQG� �F��PRELOH�
WHFKQRORJLFDO�WRROV���7R�WKDW�HQG��WZR�UHVHDUFK�TXHVWLRQV�ZHUH�LQYHVWLJDWHG�

�� :LOO� WKHUH� EH� DQ\� GLIIHUHQFH� LQ�DFDGHPLF� JDLQV� GHSHQGHQW�RQ� WKH�
OHYHO�RI�WHFKQRORJ\�XVHG�LQ�WKH�GHOLYHU\�RI�WKH�OHVVRQV"��

�� :LOO�WKHUH�EH�DQ\�GLIIHUHQFH�LQ�RQ�WDVN�EHKDYLRUV�GHSHQGHQW�RQ�WKH�
OHYHO�RI�WHFKQRORJ\�XVHG�LQ�WKH�GHOLYHU\�RI�WKH�OHVVRQV"��

0HWKRG

3DUWLFLSDQWV

3DUWLFLSDQWV� IRU� WKLV� SURMHFW� ZHUH� LQWDFW� FODVVHV� RI� VHFRQG� JUDGH� DQG� ILIWK�
JUDGH� VWXGHQWV� DW� WZR� HOHPHQWDU\� VFKRROV� �1  � ������ (DFK� VFKRRO� KDG�
WKUHH� FODVVHV� DW� HDFK� JUDGH� OHYHO�� &ODVV� VL]HV� DW� HDFK� VFKRRO� ZHUH� VLPLODU���
6WXGHQW�HQUROOPHQW�UDQJHG�IURP����WR�����ZLWK�D�PHDQ�VL]H�RI�������6'� ���������
7KH� IUHH�DQG�UHGXFHG�UDWH�DW� WKH�KLJKHU�6(6�VFKRRO�ZDV�������� �7KH� IUHH�DQG�
UHGXFHG�UDWH�DW�WKH�ORZHU�6(6�VFKRRO�ZDV�������

0XVLF�/HVVRQV

7KH� WKUHH� OHVVRQ� WRSLFV� ZHUH� FKRVHQ� VSHFLILFDOO\� EHFDXVH� ERWK� VFKRRO�
GLVWULFWV� UHSUHVHQWHG� LQ� WKLV� SURMHFW� KDG� WKH� VDPH� VHFRQG� DQG� ILIWK� JUDGH� JRDOV�
DQG�REMHFWLYHV�UHJDUGLQJ�WKUHH�VXEMHFW�PDWWHUV��QRWHV�RQ�WKH�VWDII��LQVWUXPHQWV�RI�
WKH� RUFKHVWUD�� DQG� UHDGLQJ� UK\WKPV�� � 7KH� WZR� WHDFKHUV� PHW� DQG� ZURWH� OHVVRQ�
SODQV�IRU�WKH��ILUVW��LQWURGXFWRU\�OHVVRQ�IRU�HDFK�RI�WKH�WKUHH�WRSLFV�DW�HDFK�JUDGH�
OHYHO�� �$V�WKH�WZR�VFKRRO�GLVWULFWV�DOVR�KDG�LGHQWLFDO�OHDUQLQJ�VWDQGDUGV�DQG�WKH�
VDPH�OHQJWK�RI�WLPH�IRU�PXVLF�OHVVRQV��WKH�OHVVRQ�SODQV�IRU�ERWK�ORFDWLRQV�ZHUH�
DEOH� WR�EH� LGHQWLFDO�ZLWKRXW�DQ\�QHHG� IRU�PRGLILFDWLRQ�� �7KHVH� FRPPRQ� OHVVRQ�
SODQV�ZHUH�LQWHQGHG�WR�SURYLGH�FRQVLVWHQF\�LQ�LQVWUXFWLRQDO�FRQWHQW�DQG�VWXGHQW�
LQYROYHPHQW�ZLWK� WKH�PDWHULDOV� DFURVV� LQVWUXFWLRQDO� FRQGLWLRQV�� �7KHUHIRUH�� DOO�
VL[� FODVVHV� DW� HDFK� JUDGH� OHYHO� UHFHLYHG� WKH� VDPH� OHVVRQ� FRQWHQW� RQ� DQ\�
SDUWLFXODU� OHVVRQ�� DQG� DOO� VL[� FODVVHV� UHFHLYHG� WKH� VDPH� DFDGHPLF� DVVHVVPHQW���
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+RZHYHU��HDFK�OHVVRQ�ZDV�JUDGH�VSHFLILF��VR�WKH�VL[�VHFRQG�JUDGH�FODVVHV�GLG�QRW�
JHW�WKH�VDPH�³UK\WKP´ OHVVRQ�DV�WKH�VL[�ILIWK�JUDGH�FODVVHV���

6WXGHQWV�WRRN�D�SUH�SRVW�WHVW�SULRU�WR�WKH�LQVWUXFWLRQDO�XQLW���7KH�WHDFKHUV�DW�
HDFK�VFKRRO�WKHQ�WDXJKW�WKH�WHDP�FRQVWUXFWHG�OHVVRQ�RQ�WKH�WRSLF��GHOLYHULQJ�WKH�
LQVWUXFWLRQ� XVLQJ� WKH� WHFKQRORJLFDO� WRROV� FDOOHG� IRU� EDVHG� RQ� WKH� GHVLJQ� RI� WKH�
LQYHVWLJDWLRQ��HQGLQJ�LQ�WLPH�IRU�WKH�VWXGHQWV�WR�FRPSOHWH�WKH�EULHI�SUH�SRVW�WHVW�
DJDLQ�SULRU�WR�GHSDUWLQJ���

,QGHSHQGHQW�9DULDEOH

7KH� LQGHSHQGHQW� YDULDEOH� IRU� WKLV� SURMHFW� ZDV� WKH� W\SH� RI� WHFKQRORJ\�
LQFRUSRUDWHG� LQWR� WKH�GHOLYHU\� RI� LQVWUXFWLRQ�� �7KH� ILUVW�FRQGLWLRQ�ZDV� WKH�PRVW�
WUDGLWLRQDO�DSSURDFK��XWLOL]LQJ� LQVWUXFWLRQDO�PRGDOLWLHV�ZLWK�WHFKQRORJ\� WKDW�GLG�
QRW�UHTXLUH DQ\�HOHFWULFLW\���7KH�WHDFKHU�WDXJKW�WKH�FODVV��JHQHUDOO\�DQFKRUHG�E\�
WKH�LQVWUXFWLRQDO�WRROV�LQ�WKH�IURQW�RI�WKH�URRP���

7KH�VHFRQG�FRQGLWLRQ�ZDV�GHVLJQHG�WR�SUHVHQW�WKH�VDPH�LQIRUPDWLRQ�WR�WKH�
VWXGHQWV�� 7KLV� WLPH� WKH� WHDFKHU� XVHG� WHFKQRORJ\� WKDW� ZDV� SULPDULO\� VWDWLRQDU\��
EXW� RQO\� WKDW� ZKLFK� ZDV� ZLGHO\� DYDLODEOH� LQ� WKH� ODVW� GHFDGH�� � 7KHVH� OHVVRQV�
IHDWXUHG�3RZHU3RLQW�SUHVHQWDWLRQV��XWLOL]DWLRQ�RI�6PDUW%RDUGV��HOHFWULF�NH\ERDUGV��
DQG� FRPSDFW� GLVFV�� � $OO� RI� WKHVH� UHVRXUFHV�ZHUH� XVHG� WR� WKHLU� EHVW� HIIHFW�� EXW�
JHQHUDOO\�UHTXLUHG�WKH�WHDFKHU�WR�DJDLQ�EH�FHQWHUHG�LQ�IURQW�RI�WKH�FODVV���

7KH� WKLUG� FRQGLWLRQ� RI� OHVVRQ� SUHVHQWDWLRQ� XVHG� WKH� VDPH� WHFKQRORJLHV�
IHDWXUHG� LQ� WKH� VHFRQG� FRQGLWLRQ�� EXW� DGGHG� WKH� XVH� RI� D� WDEOHW� FRPSXWHU���
7KLV�SRUWDELOLW\� IUHHG� WKH� WHDFKHU� IURP�EHLQJ�DQFKRUHG� WR� WKH�HTXLSPHQW�LQ�WKH�
IURQW� RI� WKH� URRP�� DQG� SHUPLWWHG� KLP�KHU� WR� FLUFXODWH� DPRQJ� WKH� VWXGHQWV�
DQG� �WKHRUHWLFDOO\�� LQGLYLGXDOL]H� LQVWUXFWLRQ�� FRUUHFW� PLVWDNHV�� DQG� FRDFK�
LPSURYHPHQW� XVLQJ� LQGLYLGXDO� WHDFKLQJ� WHFKQLTXHV� DW� FORVH� SUR[LPLW\� WR� WKH�
VWXGHQW�� � ,W� DOVR�DOORZHG� IRU� VWXGHQWV� WR�XVH� WKH� WHFKQRORJ\� LQ�FRQWH[W�ZLWK�WKH�
OHVVRQ��DV�WKH�WHFKQRORJ\�FRXOG�EH�SDVVHG�DURXQG�WKH�URRP�

'HSHQGHQW�9DULDEOH

7KHUH� ZHUH WZR� GHSHQGHQW� YDULDEOHV� IRU� WKLV� SURMHFW�� ��� DQ� DFDGHPLF�
PHDVXUH� RI� VWXGHQW� DFKLHYHPHQW�� DQG� ���� D� PHDVXUH� RI� VWXGHQWV¶ RQ�WDVN�
EHKDYLRU���7KH�DFDGHPLF�PHDVXUHV�ZHUH�OHVVRQ�DQG�JUDGH�VSHFLILF���7KH�WHDFKLQJ�
WHDP� LQ� FRQVXOWDWLRQ� ZLWK� WKH� UHVHDUFKHUV� GHVLJQHG� HDFK� PHDVXUH�� &RQWHQW�
YDOLGLW\ IRU�WKH�DFDGHPLF�OHVVRQV�ZDV�HVWDEOLVKHG�E\�DQDO\]LQJ�WKH�FRQWHQW�RI�WKH�
TXHVWLRQV� LQYROYHG�� DQG� ZDV� FRQILUPHG� WKURXJK� YLHZLQJ� YLGHR� RI� WKH� DFWXDO�
OHVVRQV�DQG�UHYLHZLQJ�WKH�TXHVWLRQV�DVNHG���$OO�DVVHVVPHQWV�ZHUH�GHVLJQHG�VXFK�
WKDW�VWXGHQWV�ZRXOG�EH�DEOH�WR�DQVZHU�VRPH�TXHVWLRQV�FRUUHFWO\��EXW�DOVR�GLIILFXOW�
HQRXJK�WKDW�WKHUH�ZDV�QRW�D�VLJQLILFDQW�FHLOLQJ�HIIHFW�

7ZR�REVHUYHUV�LQGHSHQGHQWO\�REVHUYHG����RI�WKH����OHVVRQV�WDXJKW�XVLQJ�WKH�
*URXS�2Q�7DVN� �� 2II�7DVN� )RUP� �0DGVHQ�	�<DUEURXJK�� ������� � �7KH� WKLUW\�
VL[WK�OHVVRQ�YLGHR�ZDV�ORVW�LQ�D�FRPSXWHU�WUDQVIHU�HUURU����2Q�WDVN�EHKDYLRU�ZDV�
GHILQHG� DV� WKH� VWXGHQW� GLUHFWLQJ� WKHLU� DWWHQWLRQ� WR� WKH� LQVWUXFWRU� RU� ZKHUH�



1R���������� ��

WKH� LQVWUXFWRU� ZDQWHG� WKHP� ORRNLQJ�� DQG� RQO\� HQJDJLQJ� LQ� DSSURSULDWH�
YHUEDOL]DWLRQV�DQG�PRYHPHQWV�IRU�WKH�DFWLYLW\��7KH�REVHUYHUV�FRXQWHG�WKH�QXPEHU
RI� VWXGHQWV� ZKR� ZHUH� RQ� DQG� RII�WDVN� GXULQJ� WKUHH� ���VHFRQG� WLPH� LQWHUYDOV�
HYHU\� PLQXWH�� 5HOLDELOLW\� RI� REVHUYDWLRQV� ZDV� FRPSXWHG� XVLQJ� WKH� IROORZLQJ�
IRUPXOD��WRWDO�QXPEHU�RI�DJUHHPHQWV�GLYLGHG�E\�WKH�QXPEHU�RI�DJUHHPHQWV�SOXV�
GLVDJUHHPHQWV��D�D�G�� 5HOLDELOLW\�EHWZHHQ�WKHVH�REVHUYHUV�ZDV�����

'HVLJQ

7KH�WZR�VFKRROV�ZHUH�PDWFKHG�RQ�WKH�EDVLV�RI�HDFK�KDYLQJ�WKUHH�FODVVHV�RI�
VHFRQG� DQG� ILIWK� JUDGH� VWXGHQWV�� � 7KH\� ZHUH� DOVR� SDLUHG� RQ� WKH� EDVLV� RI�
FRQWUDVWLQJ� OHYHOV� RI� IUHH� DQG� UHGXFHG� OXQFK� GDWD� D� FRPPRQO\� UHOLHG� XSRQ�
PHDVXUH� RI� 6(6�� �7KH�KLJK�6(6� VFKRRO� KDG� D� IUHH�UHGXFHG� UDWH� RI� ������� WKH�
RWKHU�VFKRRO�KDG�D�IUHH�UHGXFHG�UDWH�RI���������(DFK�FODVV�DW�HDFK�JUDGH�OHYHO�DW�
HDFK� VFKRRO� UHFHLYHG� LQVWUXFWLRQ� IRU� DOO� WKUHH� OHVVRQV�� � 7KH FRQGLWLRQV� IRU� WKH�
OHVVRQV�ZHUH�FRXQWHUEDODQFHG�VR�WKDW�HDFK�FODVV�UHFHLYHG�D�GLIIHUHQW�FRQGLWLRQ�RQ�
HDFK�GLIIHUHQW�OHVVRQ���$�YLVXDO�SRUWUD\DO�RI�WKH�H[SHULPHQWDO�GHVLJQ�LV�LOOXVWUDWHG�
LQ�7DEOH���

7DEOH �� &RXQWHUEDODQFHG�([SHULPHQWDO�'HVLJQ

6FKRRO *UDGH�	 /HVVRQ�� /HVVRQ�� /HVVRQ��
6(6 FODVV QRWHV LQVWUXPHQWV UK\WKP
/RZ �D /RZ�7HFK 0HG�7HFK +LJK�7HFK
/RZ �E 0HG�7HFK +LJK�7HFK /RZ�7HFK
/RZ �F +LJK�7HFK /RZ�7HFK 0HG�7HFK
/RZ �D /RZ�7HFK 0HG�7HFK +LJK�7HFK
/RZ �E 0HG�7HFK +LJK�7HFK /RZ�7HFK
/RZ �F +LJK�7HFK /RZ�7HFK 0HG�7HFK
+LJK �D /RZ�7HFK 0HG�7HFK +LJK�7HFK
+LJK �E 0HG�7HFK +LJK�7HFK /RZ�7HFK
+LJK �F +LJK�7HFK /RZ�7HFK 0HG�7HFK
+LJK �D /RZ�7HFK 0HG�7HFK +LJK�7HFK
+LJK �E 0HG�7HFK +LJK�7HFK /RZ�7HFK
+LJK �F +LJK�7HFK /RZ�7HFK 0HG�7HFK

3URFHGXUH

3ULRU�WR�WKH�GHOLYHU\�RI�LQVWUXFWLRQ��DOO�VWXGHQWV�FRPSOHWHG�WKH�SUHWHVW�IRU�WKH�
XSFRPLQJ� LQVWUXFWLRQDO�XQLW�� �7KH�SDUWLFLSDWLQJ� WHDFKHUV� VHW�XS�D�YLGHR� FDPHUD�
IRFXVHG�RQ� WKH�VWXGHQWV�DQG�EHJDQ�UHFRUGLQJ�SULRU� WR�FRPPHQFLQJ� WKH�OHVVRQV���
(DFK� OHVVRQ� ODVWHG� IRU� PRVW� RI� WKH� WLPH� DOORWWHG� IRU� HDFK� FODVV� VHVVLRQ��
(DFK� WHDFKHU� IROORZHG� WKH� GHVLJQ� RI� WKH� SURMHFW� DQG� WDXJKW� HDFK� OHVVRQ� LQ
WKH�VFKHGXOHG�FRQGLWLRQ� 9LGHRWDSLQJ�ZDV�VWRSSHG�DW�WKH�HQG�RI�WKH�LQVWUXFWLRQDO�
SHULRG���7KH�VWXGHQWV�WKHQ�FRPSOHWHG�WKH�SRVWWHVW��ZKLFK�ZDV�QRW�YLGHR�UHFRUGHG��
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5HVXOWV

7KH�SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�LQYHVWLJDWH�WKH�HIIHFW�RI�GLIIHULQJ�OHYHOV�RI�
WHFKQRORJ\�XVH�RQ�VWXGHQW�EHKDYLRU�DQG�OHDUQLQJ���,Q�RUGHU�WR�H[DPLQH�ZKHWKHU�
RU�QRW� WKHUH�ZDV�DQ\�GLIIHUHQFH� LQ�DFDGHPLF�JDLQV�GHSHQGHQW�RQ�ZKDW� OHYHO� RI�
WHFKQRORJ\�ZDV XVHG�LQ�WKH�GHOLYHU\�RI�WKH�OHVVRQV��D�XQLYDULDWH�$1&29$�ZDV�
FRPSOHWHG�RQ�DOO�SRVWWHVW�VFRUHV���7KLV�WHVW�H[DPLQHG�DQ\�GLIIHUHQFHV�DWWULEXWDEOH�
WR� WKH� LQVWUXFWLRQDO� FRQGLWLRQ�� ZLWK� WKH� DGGHG� IL[HG� IDFWRU� RI� VFKRRO� 6(6�����
3UHWHVW� VFRUHV� ZHUH� HQWHUHG� DV� WKH� FRYDULDWH�� 7KHUH� ZHUH� QR� VLJQLILFDQW� PDLQ�
HIIHFWV�IRU�FRQGLWLRQ�RU�VFKRRO�6(6��KRZHYHU��WKHUH�ZDV�D�VLJQLILFDQW�LQWHUDFWLRQ�
)��������� �������S  ��������6WXGHQWV�DW�WKH�KLJK�6(6�VFKRRO�VFRUHG�EHVW�LQ�WKH
ORZ� WHFKQRORJ\� FRQGLWLRQ� DQG� ZRUVW� LQ� WKH� PHGLXP� WHFKQRORJ\� FRQGLWLRQ���
6WXGHQWV�DW�WKH�ORZ�6(6�6FKRRO�VFRUHG�EHVW�LQ�WKH�KLJK�WHFKQRORJ\�FRQGLWLRQ�DQG�
ZRUVW�LQ�WKH�ORZ�WHFKQRORJ\�FRQGLWLRQ���7KLV�LQWHUDFWLRQ�LV�VKRZQ�LQ�)LJXUH���

)LJXUH����3RVWWHVW�6FRUH�6WDWLVWLFDO�,QWHUDFWLRQ��$FDGHPLF�'DWD��

7KH� VHFRQG� UHVHDUFK� TXHVWLRQ� FRQVLGHUHG� ZKHWKHU� RU� QRW� WKHUH� ZHUH� DQ\�
GLIIHUHQFHV� EHWZHHQ� RQ�WDVN� EHKDYLRUV� GHSHQGHQW� RQ�ZKDW� OHYHO� RI� WHFKQRORJ\�
ZDV XVHG� LQ� WKH� GHOLYHU\� RI� WKH� OHVVRQV�� WDNLQJ� LQWR� FRQVLGHUDWLRQ� DOO� RI� WKH�
FRQWURO�YDULDEOHV��JUDGH�OHYHO��OHVVRQ�FRQWHQW��RU�VWXGHQW�6(6��� �%HFDXVH�RI�WKH�
ORZ 1 ���� OHVVRQV� REVHUYHG��� UXQQLQJ� D� FRPSOHWH� 81,$129$� ZDV� QRW
DGYLVDEOH� �:LQHU��%URZQ��	�0LFKHOV�� ������� �$� RQH ZD\�$129$�FRPSOHWHG�
IRU� RQ�WDVN� EHKDYLRUV� EHWZHHQ� JUDGHV� IRXQG� QR� GLIIHUHQFHV��)���� ����  � ������
S  � ������ /LNHZLVH�� D� RQH ZD\� $129$� FRPSOHWHG� IRU� RQ�WDVN� EHKDYLRUV�
EHWZHHQ�OHVVRQV�IRXQG�QR�GLIIHUHQFHV� )�������� �������S  �������$�81,$129$�
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ZDV�FRPSOHWHG�IRU�VFKRRO�6(6�DQG�FRQGLWLRQ��OHYHO�RI�WHFKQRORJ\����$�WZR�ZD\�
LQWHUDFWLRQ�ZDV� IRXQG� )�������� � ������S  ��������:LWK� WKH� KLJK�6(6� VFKRRO��
WKH�KLJKHVW�OHYHO�RI�WHFKQRORJ\�ZDV�DFFRPSDQLHG�E\�WKH�KLJKHVW�OHYHO�RI�RII�WDVN�
EHKDYLRU���&RQYHUVHO\��ZLWK�WKH�ORZ�6(6�VFKRRO��WKH�KLJKHVW�OHYHO�RI�WHFKQRORJ\�
JDUQHUHG� WKH� ORZHVW� OHYHO� RI� RII�WDVN�EHKDYLRU�� �7KHVH� UHVXOWV�DUH� LOOXVWUDWHG� LQ�
)LJXUH���

)LJXUH� ��� 3HUFHQW� RI� 2II�7DVN� 6WXGHQW� %HKDYLRU� � 6WDWLVWLFDO� ,QWHUDFWLRQ� �%HKDYLRUDO�
'DWD��

'LVFXVVLRQ

5HVXOWV� RI� DFDGHPLF�PHDVXUHV� VKRZHG�QR�PDLQ� HIIHFW� GLIIHUHQFHV�� EXW� WKH�
VWXGHQWV�IURP�WKH�GLIIHUHQW�VFKRROV�GLG�QRW�VFRUH�LQ�D�SDUDOOHO�IDVKLRQ�LQ�WKH�WKUHH�
FRQGLWLRQV�� � 6WXGHQWV� LQ� WKH� ORZ� 6(6� VFKRRO� VFRUHG� EHWWHU� ZKHQ� SRUWDEOH�
WHFKQRORJLHV�ZHUH�XVHG�LQ�WKH�SUHVHQWDWLRQ�RI�WKH�DFDGHPLF�PDWHULDO���,Q�FRQWUDVW��
VWXGHQWV�DW�WKH�KLJK�6(6�VFKRRO�VFRUHG�KLJKHVW�LQ�WKH�ORZ�WHFKQRORJ\�FRQGLWLRQ��
IROORZHG� FORVHO\� E\� WKH� SRUWDEOH� WHFKQRORJ\� FRQGLWLRQ� DQG� ORZHVW� LQ� WKH�
VWDWLRQDU\� WHFKQRORJ\� FRQGLWLRQ��5HDVRQV� IRU� WKHVH� UHVXOWV�DUH�QRW� LPPHGLDWHO\�
REYLRXV�� EXW� WKHUH� DUH� WZR� PLWLJDWLQJ� YDULDEOHV� WKDW� FRXOG� DFFRXQW� IRU� WKHVH�
UHVXOWV���7KH�ILUVW�DVSHFW�LV�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�GHOLYHU\�RI�WKH�PDWHULDO�RU�
WHDFKHU� GLIIHUHQFHV�� � 7KH� VHFRQG� DVSHFW� WKDW� VKRXOG� EH� GLVFXVVHG� LV� WKH�
GLIIHUHQFHV�EHWZHHQ�WKH�VWXGHQWV���

7KRXJK� WKH� WHDFKHUV� DW� ERWK� VFKRROV� KDG� WKH� WHFKQRORJ\� GHOLYHUHG� DW� WKH�
VDPH� WLPH�� DQG� SUDFWLFHG� ZLWK� WKH� HTXLSPHQW� WKRURXJKO\� EHIRUH� WKH�
LPSOHPHQWDWLRQ� RI� WKH� VWXG\�� WKH� WHDFKHU� DW� WKH� KLJK 6(6� VFKRRO� ZDV� QHYHU�
H[WUHPHO\� FRPIRUWDEOH� ZLWK� LW�� � 1HLWKHU� WHDFKHU� KDG� WKH� SRUWDEOH� WHFKQRORJ\�
EHIRUH� WKH� SURMHFW�� EXW� WKH� KLJK� 6(6� WHDFKHU� GLG� QRW� VHHP� WR� DGMXVW� WR� LW� DV�
QDWXUDOO\� DV� WKH� RWKHU� WHDFKHU�� � 7KHUH� LV� D� VXEVWDQWLDO� DPRXQW� RI� UHVHDUFK� WKDW�
ZRXOG� LQGLFDWH� WKDW� FRPIRUW�ZLWK� WKHVH� WRROV� GRHV� FKDQJH� WKH� HIIHFWLYHQHVV� RI�
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WKHLU�XVH��&XEDQ��������/LDZ��+XDQJ��	�&KHQ��������5RVV��(UWPHU��	�-RKQVRQ��
������6PLWK��������� �3ULRU�WR� WKLV�SURMHFW� WKH�WHDFKHU�DW�WKH�KLJKHU�6(6�VFKRRO�
GLG�QRW�XVH�D�ORW�RI�WHFKQRORJ\�LQ�KHU�WHDFKLQJ��DQG�ZDV�PRVW�FRPIRUWDEOH�DQG�
IDPLOLDU� ZLWK� D� ORZ� WHFKQRORJ\� HQYLURQPHQW�� 6LQFH� ERWK� WHFKQRORJLFDO�
FRQGLWLRQV� WRRN� KHU� RXW� RI� KHU� FRPIRUW� ]RQH�� LW� LV� SRVVLEOH� WKDW� WKH� SRUWDEOH�
WHFKQRORJ\�ZDV�HDVLHU�DQG�PRUH�IOXHQW�IRU�KHU�WR�ZRUN�ZLWK��ZKLFK�PLJKW�KDYH�
\LHOGHG�EHWWHU�UHVXOWV�WKDQ�WKH�VWDWLRQDU\�WHFKQRORJ\�FRQGLWLRQ�

7KH�RWKHU�DVSHFW�WKDW�LV�GLIIHUHQW�EHWZHHQ�WKH�VFKRROV�ZDV�WKH�6(6�OHYHO�RI�
WKH�VWXGHQWV���3UHYLRXV�GDWD�RQ�HGXFDWLRQDO�GLIIHUHQFHV�EHWZHHQ�VWXGHQWV�RI�KLJK�
6(6�DQG� ORZ 6(6�EDFNJURXQGV� LV� VWLOO� LQFRQFOXVLYH� �'X��������.HPNHU��������
5ROOLQV����������:KLOH�WKHUH�LV�DPSOH�GDWD�WR�VXJJHVW�WKDW�VWXGHQWV�IURP�ORZ�6(6�
EDFNJURXQGV� DUH� OHVV� DEOH� WR� XVH� WHFKQRORJ\� DW� KRPH� WKDQ� VWXGHQWV� IURP�
ZHDOWKLHU�EDFNJURXQGV��DQG�WKDW�WKDW�DYDLODELOLW\�KDV�EHHQ�OLQNHG�WR�VRPH�ORQJ�
WHUP� DFDGHPLF� GLIIHUHQFHV�� GDWD� RQ� FODVVURRP� XVH� RI� WHFKQRORJ\� DQG� OLQNV� WR�
OHDUQLQJ�FRQVLGHULQJ�6(6�OHYHOV�LV�QRW�FOHDU���&HUWDLQO\� H[WDQW�UHVHDUFK�ILQGLQJV�
GR�QRW�H[SOLFDWH�QRU�UHIXWH� WKHVH� UHVXOWV�� �:H�DUH�QRW�FHUWDLQ��EXW�LW� VHHPV� WKDW�
WKHUH� ZDV� D� QRYHOW\� HIIHFW� ZLWK� UHJDUG� WR� WKH� WDEOHW� WHFKQRORJ\� ZKHQ� LW� ZDV�
LQWURGXFHG���:KLOH�WKLV�QRYHOW\�HIIHFW�ZDV�SUREDEO\�QRW�WKH�VROH UHDVRQ�IRU�WKH�
GLIIHUHQFHV� LQ� DFDGHPLF� SHUIRUPDQFH� RI� WKH� ORZHU� 6(6� VWXGHQWV�� LW� FHUWDLQO\�
VHHPHG� WR� KDYH� DQ� LPSDFW�� � +RZHYHU�� DOO� RI� WKH� DFDGHPLF� UHVXOWV� VKRXOG� EH�
YLHZHG�ZLWK�WKH�VWXGHQWV¶ VRFLDO�EHKDYLRU�UHVXOWV�LQ�PLQG�

%\� FRQWUDVW�� UHVXOWV� RI� EHKDYLRUDO�PHDVXUHV� LQGLFDWHG�QR� GLIIHUHQFHV�ZKHQ�
FRQVLGHULQJ�JUDGH�OHYHO�RU�OHVVRQ�WDXJKW���7KRXJK WKH�1 ZDV�VXEVWDQWLDOO\�ORZHU�
LQ� WKHVH� WHVWV� �LQFUHDVLQJ� WKH� SUREDELOLW\� RI� D� W\SH� �� HUURU�� WKH� VLPLODULWLHV� RI�
WKHVH�QXPEHUV�PDNHV�LW�IDLUO\�XQOLNHO\�WKDW�WKHVH�PHDVXUHPHQWV�ZRXOG�FKDQJH�LI�
WKH�1 ZHUH�LQFUHDVHG���&RQYHUVHO\��GLIIHUHQFHV�IRXQG�ZLWK�UHJDUG�WR�WKH�GLIIHULQJ�
VFKRRO�DQG�WHFKQRORJ\�FRQGLWLRQV�ZHUH�SHUVXDVLYH���,Q�ERWK�VFKRROV��WKH�KLJKHVW�
OHYHO�RI�RII�WDVN�EHKDYLRUV�RFFXUUHG�LQ�WKH�PRGHUDWH�WHFKQRORJ\�FRQGLWLRQ��EXW�LQ�
WKH�ORZ�6(6�VFKRRO��RII�WDVN�ZDV�ORZHVW�IRU�KLJK�OHYHOV�RI�WHFKQRORJ\��ZKLOH�WKH�
FRQYHUVH� ZDV� WUXH� DW� WKH� KLJK� 6(6� VFKRRO�� 2QH� SRVVLEOH� UHDVRQ� IRU� WKLV�
GLIIHUHQFH� ZDV� WKH� WHDFKLQJ� VLWXDWLRQ� :KLOH� D� YDULHW\� RI� IDFWRUV� EHWZHHQ�
VFKRROV�DQG�FODVVURRPV�FRXOG�KDYH�LQIOXHQFHG�WKH�UHVXOWV��ZH�REVHUYHG�WKDW�WKH�
WHDFKHU� LQ� WKH� ORZ� 6(6� VFKRRO� XVHG� WKH� WDEOHW� FRPSXWHU� WR� PRYH� DERXW� WKH�
FODVVURRP� DQG� LQWHUDFW� ZLWK� WKH� VWXGHQWV� TXLWH� D� ELW�� � 6KH� ZDV� DEOH� WR� PRYH�
DPRQJ�VWXGHQWV�DQG�FRDFK� LQGLYLGXDOV� ZKLOH� VWLOO�PDLQWDLQLQJ�JURXS�DFWLYLWLHV���
+HU� PRYHPHQW� DORQH� FRXOG� KDYH� KHOSHG� WKH� VWXGHQWV� VWD\� RQ�WDVN�� DV� KHU�
SUR[LPLW\� FUHDWHG�D�KLJKHU� OHYHO�RI�FRQWLQJHQF\� LQ� WKH�URRP�DQG� LQFUHDVHG�KHU�
DELOLW\� WR� LQGLYLGXDOL]H� LQVWUXFWLRQ�� �$W�WKH�KLJK�6(6�VFKRRO��WKH�PXVLF� WHDFKHU�
GLG�VRPH�WUDYHOLQJ�DPRQJ�WKH�VWXGHQWV�ZLWK�WKH�WDEOHW�FRPSXWHU��EXW�WKLV�WUDYHO�
ZDV� OLPLWHG�� DQG� WKLV� VKRXOG� EH� FRQVLGHUHG�� ZKHQ� LQWHUSUHWLQJ� WKHVH� ILQGLQJV���
7KRXJK�VKH�ZDV� VWLOO� HQHUJHWLF�DQG�HQWKXVLDVWLF�� VKH�GLG�QRW� WHDFK�DW� WKH�VDPH�
HQHUJ\�OHYHO���,I�WKLV�LV�LQGHHG�WKH�UHDVRQ�IRU�WKH�GLIIHUHQFHV�LQ�RQ�WDVN�EHKDYLRUV��
WKHQ�WKLV�SURMHFW�ZRXOG�VXJJHVW�WKDW�³LGHDO�XVH´ RI�WKH�KLJK�OHYHO�RI�WHFKQRORJ\�
�DQG� LWV� UHVXOWDQW� LQFUHDVH� LQ� WHDFKHU�VWXGHQW� SUR[LPLW\�� GRHV� LQGHHG� LQFUHDVH�
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VWXGHQW� RQ�WDVN� EHKDYLRU�� ZKLOH� VLPSO\� XVLQJ� QHZ� WHFKQRORJ\� WR� WHDFK�
HVVHQWLDOO\�LQ�WKH�VDPH�PDQQHU��L�H���LQ�D�VWDWLRQDU\�IDVKLRQ��LV�QRW�HIIHFWLYH�

+RZHYHU�� ZKLOH� WKH� RQ�WDVN� EHKDYLRUV SURYLGHG� E\� WKH� QHZ� OHYHOV� RI
WHFKQRORJ\� GRHV� PDWFK� ZLWK� RXU� RULJLQDO� K\SRWKHVLV� WKHUH� DUH� RWKHU� SRVVLEOH�
H[SODQDWLRQV� IRU� WKHVH� UHVXOWV�� %HFDXVH� VWXGHQWV� DW� WKH� VFKRRO�ZLWK� WKH� ORZHU�
6(6� GHPRQVWUDWHG� LQFUHDVHG� RQ�WDVN� EHKDYLRUV� ZLWK� WKH� XVH� RI� WKH� WDEOHW�
FRPSXWHU��UHVHDUFK�ZRXOG� LQGLFDWH� WKDW� WKHUH�PLJKW�KDYH� EHHQ D�QRYHOW\� HIIHFW�
�%UDFKW� 	� *ODVV�� ������� ,W� LV� XQOLNHO\� WKDW� VWXGHQWV� DW� WKH� KLJK� 6(6� VFKRRO�
H[SHULHQFHG� DQ\WKLQJ� QHZ� ZLWK� WKH� WDEOHW� FRPSXWHU� EHLQJ� LQ� WKH� URRP�� ,W� LV�
OLNHO\�WKDW�PDQ\�RI�WKHVH�VWXGHQWV�HLWKHU�KDYH�RQH��RU�WKHUH�LV�RQH�LQ�WKHLU�KRPH��
7KDW�LV�OHVV�OLNHO\�ZLWK�WKH�VWXGHQWV�DW�WKH�ORZ�6(6�VFKRRO��7KHUH�PD\�KDYH�EHHQ�
DQ�HOHPHQW�RI�DZH�LQYROYHG�LQ�WKLV�RQ�WDVN�EHKDYLRU��,W�LV�HYHQ�PRUH�OLNHO\�WKDW�
ERWK� WKH�SUR[LPLW\� RI� WKH� WHDFKHU�DQG� WKH QRYHOW\� IDFWRU� ILJXUHG�LQWR� WKH�VWXG\�
UHVXOWV��7KLV�QHHG�QRW�EH�DQ�HLWKHU�RU�VLWXDWLRQ�

2QH� REVHUYDWLRQ� IURP� WKH� UHVXOWV� RI� WKLV� SURMHFW� ZDV� WKDW� WHFKQRORJ\�
IXQFWLRQV EHVW� ZKHQ� WKH� RSHUDWRU� LV� NQRZOHGJHDEOH� DQG� FRPIRUWDEOH� ZRUNLQJ�
ZLWK� LW�� 7KLV� REVHUYDWLRQ� LV� FRQVLVWHQW� ZLWK� SUHYLRXV UHVHDUFK� LQ� WKLV� DUHD�
�6PLWK����������,I�WKH�WHDFKHU�LV�PRYHG�RXWVLGH�RI�KLV�KHU�FRPIRUW�UDQJH��SDUW�RI�
WKH�WHDFKHU¶V�DWWHQWLRQ�LV�JRLQJ�WR�EH�RQ�WKH�GHOLYHU\�PHWKRG�RI�WKH�LQVWUXFWLRQ��
LQVWHDG�RI�RQ�WKH�OHDUQHUV¶ DWWDLQPHQW�RI�NQRZOHGJH���7HFKQRORJ\�LWVHOI�ZLOO�QRW�
VROYH�LVVXHV�RI�SUR[LPLW\�± WHDFKHUV�PXVW�NQRZ�KRZ�WR�XVH�DQG�SUDFWLFH�WHDFKLQJ�
ZLWK�WKH�WHFKQRORJ\� LI�LW�LV�WR�IXQFWLRQ�DV�SURPLVHG�XQGHU�LGHDO�FLUFXPVWDQFHV�

$QRWKHU� SRVVLEOH� FRQVLGHUDWLRQ� ZKHQ� YLHZLQJ� WKHVH� UHVXOWV� LV� WKDW� WKH�
OHVVRQV� WDXJKW� ZHUH� H[WUHPHO\� EULHI�� � 7KLV� OHQJWK� KDG� VRPH� DGYDQWDJHV²LW�
DOORZHG�IRU�PRUH�FRQWURO�RQ�WKH�SDUW�RI�WKH�WHDFKHUV�ZLWK�WKH�FRQWHQW�DQG�WHVWLQJ���
,W� DOVR� DOORZHG� WKH� WHDFKHUV� WR� ILW� WKUHH� H[WUD� OHVVRQV� LQWR� DQ� DOUHDG\� IXOO�
FXUULFXODU�VFKHGXOH���+RZHYHU��WKH�EUHYLW\�DOVR�PDNHV�LW�PRUH�GLIILFXOW�WR�FRYHU�
DQ\� SDUWLFXODU� LQVWUXFWLRQDO� XQLW� WKRURXJKO\�� � )XUWKHU�� LI� WKH� LQVWUXFWLRQDO� XQLWV�
KDG� ODVWHG� ORQJHU�� PRUH� IDFHWV� RI� WKH� WHFKQRORJLFDO� DGYDQFHV� DQG� FODVVURRP�
LQWHUDFWLRQV�FRXOG�KDYH�EHHQ�H[SORUHG�ZLWK�WKH�VWXGHQWV���7KLV�LV�QRW�WR�VD\�WKDW��
LI�WKH�XQLW�KDG�EHHQ�ORQJHU��DGGLWLRQDO�DFDGHPLF�JDLQV�ZRXOG�KDYH�EHHQ�UHDOL]HG�
LQ� WKH�PRUH� WHFKQRORJLFDO� HQYLURQPHQWV�� WKHUH� LV� QR� HYLGHQFH� KHUH� WR� VXSSRUW�
VXFK� D� VWDWHPHQW�� �+RZHYHU�� WKLV� LV�QRW� DQ� DUHD� RI� LQYHVWLJDWLRQ� WKDW�KDV� EHHQ�
FRPSOHWHO\�H[SORUHG��DQG�PHULWV�IXUWKHU�LQYHVWLJDWLRQ�

5HVHDUFK� UHJDUGLQJ� WKH� XVH� RI� SRUWDEOH� FRPSXWHUV� LQ� HGXFDWLRQDO� VHWWLQJV�
KDV� LQGLFDWHG� WKDW� LQ� PDQ\� FDVHV� LW� FDQ� EH� D� JUHDW� WRRO� �7DPLP�� %HUQDUG��
%RURNKRYVNL�� $EUDPL��	� 6FKPLG�� ������ 7KH� UHVXOWV� RI� WKLV VWXG\� VKRZ� WKDW��
ZKHQ�SRUWDEOH�FRPSXWHUV�DUH�XVHG�DV�D�GHYLFH�WR�DOORZ�D�WHDFKHU�WR�LQGLYLGXDOL]H�
LQVWUXFWLRQ�DQG�PDLQWDLQ�SUR[LPLW\�ZLWK�VWXGHQWV��VWXGHQWV�DUH�PRUH�RQ�WDVN�WKDQ�
ZKHQ�WKH�WHDFKHU�VWD\V�SRVLWLRQHG�LQ�IURQW�RI�WKH�FODVVURRP���,W�LV�VXVSHFWHG�WKDW��
ZLWK� WKLV� LQFUHDVHG� DELOLW\� WR� LQGLYLGXDOL]H� LQVWUXFWLRQ� ZKLOH� VWLOO� WHDFKLQJ� WKH�
JURXS� DQG� KDYLQJ� VWXGHQWV� VWD\� RQ�WDVN�� ORQJ� WHUP� HIIHFWV� DUH� ERXQG� WR� EH�
UHDOL]HG�� �(YHQ�ZLWK� WKHVH� HTXLYRFDO� UHVXOWV�� IXUWKHU� UHVHDUFK� LQWR� WKLV� DUHD� RI�
LQVWUXFWLRQ�LV�ZDUUDQWHG�



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

5HIHUHQFHV

$JQHZ� 6�� ������� )DFWRUV� LQIOXHQFLQJ� WKH� LPSOHPHQWDWLRQ� RI� WHFKQRORJ\� LQ� WKH� PXVLF�
FODVVURRP� �8QSXEOLVKHG�PDVWHU¶V�WKHVLV���7KH�8QLYHUVLW\�RI�.DQVDV��/DZUHQFH��.6�

%DLOHQVRQ��-���<HH��1���%ODVFRYLFK��-���%HDOO��$���/XQGEODG��1���	�-LQ��0����������7KH�XVH�
RI� LPPHUVLYH� YLUWXDO� UHDOLW\� LQ� WKH� OHDUQLQJ� VFLHQFHV�� 'LJLWDO� WUDQVIRUPDWLRQV� RI�
WHDFKHUV��VWXGHQWV��DQG�VRFLDO�FRQWH[W��-RXUQDO�RI�WKH�/HDUQLQJ�6FLHQFHV�������������
����

%DXHU�� :�,�� �������� 5HVHDUFK� RQ� SURIHVVLRQDO� GHYHORSPHQW� IRU� H[SHULHQFHG� PXVLF�
WHDFKHUV�� -RXUQDO� RI� 0XVLF� 7HDFKHU� (GXFDWLRQ�� ������� ������� GRL���������
��������������������

%UDFKW�� *��� 	� *ODVV�� *�� �������� 7KH� H[WHUQDO� YDOLGLW\� RI� H[SHULPHQWV�� $PHULFDQ�
(GXFDWLRQDO�5HVHDUFK�-RXUQDO� ���������������GRL��������������������������

%ULQNHUKRII��-����������(IIHFWV�RI�D�ORQJ�GXUDWLRQ��SURIHVVLRQDO�GHYHORSPHQW�DFDGHP\�RQ�
WHFKQRORJ\� VNLOOV�� FRPSXWHU� VHOI�HIILFDF\�� DQG� WHFKQRORJ\� LQWHJUDWLRQ� EHOLHIV� DQG�
SUDFWLFHV��-RXUQDO�RI�5HVHDUFK�RQ�7HFKQRORJ\�LQ�(GXFDWLRQ���������������

&RKHQ�� 9�� ������� /HDUQLQJ� VW\OHV� DQG� WHFKQRORJ\� LQ� D� QLQWK�JUDGH� KLJK� VFKRRO�
SRSXODWLRQ��-RXUQDO�RI�5HVHDUFK�RQ�&RPSXWLQJ�LQ�(GXFDWLRQ��������������

&XEDQ�� /�� ��������2YHUVROG� DQG� XQGHUXVHG�� &RPSXWHUV� LQ� WKH� FODVVURRP��&DPEULGJH��
0$��+DUYDUG�8QLYHUVLW\�3UHVV��

GHQ�%URN�� 3��� %UHNHOPDQV��0���	�:XEEHOV�� 7�� �������� ,QWHUSHUVRQDO� WHDFKHU� EHKDYLRXU�
DQG�VWXGHQW�RXWFRPHV��6FKRRO�(IIHFWLYHQHVV�DQG�6FKRRO�,PSURYHPHQW���������������
�����GRL�����������������������������

'RUIPDQ��-����������7HFKQRORJ\�LQ�2KLR¶V�VFKRRO�PXVLF�SURJUDPV��$Q�H[SORUDWRU\�VWXG\�
RI�WHDFKHU�XVH�DQG�LQWHJUDWLRQ��&RQWULEXWLRQV�WR�0XVLF�(GXFDWLRQ�������������

'X�� -�� �������� 7HFKQRORJ\� DQG� TXDOLW\� RI� HGXFDWLRQ� IRU� ORZ�LQFRPH� DQG� PLQRULW\�
VWXGHQWV�� ,VVXHV� DQG� SROLF\� LPSOLFDWLRQ�� �'RFWRUDO� GLVVHUWDWLRQ��� $YDLODEOH� IRUP�
3UR4XHVW�'LVVHUWDWLRQV�DQG�7KHVHV�GDWDEDVH���80,�1R����������

(UWPHU��3���$GGLVRQ��3���/DQH��0���5RVV��(���	�:RRGV��'����������([DPLQLQJ�WHDFKHUV¶
EHOLHIV� DERXW� WKH� UROH� RI� WHFKQRORJ\� LQ� WKH� HOHPHQWDU\� FODVVURRP�� -RXUQDO� RI�
5HVHDUFK�RQ�&RPSXWLQJ�LQ�(GXFDWLRQ���������������

)LVKHU�� '��� :DOGULS�� %��� 	� GHQ� %URN�� 3�� �������� 6WXGHQWV¶ SHUFHSWLRQV� RI� SULPDU\
WHDFKHUV¶ LQWHUSHUVRQDO� EHKDYLRU� DQG� RI� FXOWXUDO� GLPHQVLRQV� LQ� WKH� FODVVURRP�
HQYLURQPHQW��,QWHUQDWLRQDO�-RXUQDO�RI�(GXFDWLRQDO�5HVHDUFK������������������
GRL���������M�LMHU�������������

*ODGZHOO�� 0�� �������� 2XWOLHUV�� 7KH� VWRU\� RI� VXFFHVV� 1HZ� <RUN�� /LWWOH�� %URZQ� DQG�
&RPSDQ\�

+XWFKLVRQ��-���������([SHULHQFHG�WHDFKHUV�OHDUQLQJ�PHDQLQJIXO�FODVVURRP�LQWHJUDWLRQV�RI�
ZHE�EDVHG� WHFKQRORJ\�� $� JURXQGHG� WKHRU\� VWXG\� RI� WKH� SURFHVV� �'RFWRUDO�
GLVVHUWDWLRQ���$YDLODEOH�IURP�3UR4XHVW�'LVVHUWDWLRQV�DQG�7KHVHV�GDWDEDVH���80,�1R��
���������

+ZDQJ��*���:X��3���	�.H��+����������$Q�LQWHUDFWLYH�FRQFHSW�PDS�DSSURDFK�WR�VXSSRUWLQJ�
PRELOH� OHDUQLQJ� DFWLYLWLHV� IRU� QDWXUDO� VFLHQFH� FRXUVHV�� &RPSXWHUV� 	� (GXFDWLRQ��
������������������GRL���������M�FRPSHGX������������

-XQFR��5���+HLEHUJHU��*���	�/RNHQ��(����������7KH�HIIHFW�RI�7ZLWWHU�RQ�FROOHJH�VWXGHQW�
HQJDJHPHQW�DQG�JUDGHV��-RXUQDO�RI�&RPSXWHU�$VVLVWHG�/HDUQLQJ������������������������
GRL���������M����������������������[�

.HPNHU�� .�� -�� �������� 7HFKQRORJ\� LQ� ORZ� VRFLR�HFRQRPLF� .���� VFKRROV�� ([DPLQLQJ�
VWXGHQW� DFFHVV� DQG� LPSOHPHQWDWLRQ� �'RFWRUDO� GLVVHUWDWLRQ��� $YDLODEOH� IURP�
3UR4XHVW�'LVVHUWDWLRQV�DQG�7KHVHV�GDWDEDVH���80,�1R����������



1R���������� ��

/LDZ�� 6��� +XDQJ�� +��� 	� &KHQ�� *�� �������� 6XUYH\LQJ� LQVWUXFWRU� DQG� OHDUQHU� DWWLWXGHV�
WRZDUG� H�OHDUQLQJ�� &RPSXWHUV� 	� (GXFDWLRQ� ������� �����������
GRL���������M�FRPSHGX������������

/RRL��&���=KDQJ��%���&KHQ��:���6HRZ��3���&KLD��*���1RUULV��&���	�6RORZD\��(��������������
PRELOH�LQTXLU\�OHDUQLQJ�H[SHULHQFH�IRU�SULPDU\�VFLHQFH�VWXGHQWV��D�VWXG\�RI�OHDUQLQJ�
HIIHFWLYHQHVV��-RXUQDO�RI�&RPSXWHU�$VVLVWHG�/HDUQLQJ������������������
GRL���������M����������������������[

0DLQKDUG��0���%UHNHOPDQV��0���	�:XEEHOV��7����������&RHUFLYH�DQG�VXSSRUWLYH�WHDFKHU�
EHKDYLRU��:LWKLQ� DQG�DFURVV�OHVVRQ�DVVRFLDWLRQV�ZLWK�WKH�FODVVURRP�VRFLDO�FOLPDWH��
/HDUQLQJ�DQG�,QVWUXFWLRQ������������������GRL���������M�OHDUQLQVWUXF������������

2NRMLH�� 0�� �������� 7KH� FKDQJLQJ� UROHV� RI� WHDFKHUV� LQ� D� WHFKQRORJ\� OHDUQLQJ� VHWWLQJ��
,QWHUQDWLRQDO�-RXUQDO�RI�,QVWUXFWLRQDO�0HGLD���������������

3HWHUVRQ�� 5��� &R[��0��� 	� %LMRX�� 6�� �������� 7UDLQLQJ� FKLOGUHQ� WR�ZRUN� SURGXFWLYHO\� LQ�
FODVVURRP�JURXSV��([FHSWLRQDO�&KLOGUHQ�����������������

5DVKRWWH��$����������5HVLVWDQFH�WR�WHFKQRORJ\�LQWHJUDWLRQ�LQ�HOHPHQWDU\�WHDFKLQJ�E\�WKH�
WHFKQRORJLFDOO\� SURILFLHQW� FODVVURRP� WHDFKHU�� �0DVWHU¶V� WKHVLV��0F*LOO�8QLYHUVLW\��
0RQWUHDO�� 4XHEHF�� &DQDGD��� $YDLODEOH� IURP� 3UR4XHVW� 'LVVHUWDWLRQV� DQG� 7KHVHV��
�80,�1R��05�������

5RJHUV��/�� �������5HDVVHVVLQJ� WHDFKHU� WHFKQRORJ\� LQWHJUDWLRQ��$�FDVH� VWXG\�� �'RFWRUDO�
GLVVHUWDWLRQ��� $YDLODEOH� IURP� 3UR4XHVW 'LVVHUWDWLRQV� DQG� 7KHVHV�� �80,� 1R��
���������

5ROOLQV��.��%����������&ODVVURRP�REVHUYDWLRQV�RI�LQVWUXFWLRQDO�SUDFWLFHV�DQG�WHFKQRORJ\�
XVH�E\�HOHPHQWDU\�VFKRRO�WHDFKHUV�DQG�VWXGHQWV�LQ�DQ�HWKQLFDOO\�DQG�HFRQRPLFDOO\�
GLYHUVH� VFKRRO� GLVWULFW� �'RFWRUDO� GLVVHUWDWLRQ��� $YDLODEOH� IURP� 3UR4XHVW�
'LVVHUWDWLRQV�DQG�7KHVHV���80,�1R����������

5RVV�� (��� (UWPHU�� 3��� 	� -RKQVRQ�� 7�� �������� 7HFKQRORJ\� LQWHJUDWLRQ� DQG� LQQRYDWLYH�
WHDFKLQJ� SUDFWLFHV�� $� VWDII� GHYHORSPHQW� PRGHO� IRU� IDFLOLWDWLQJ� FKDQJH� 1DWLRQDO�
&RQYHQWLRQ� RI� WKH $VVRFLDWLRQ� IRU� (GXFDWLRQDO� &RPPXQLFDWLRQV� DQG� 7HFKQRORJ\��
�(5,&�'RFXPHQW�5HSURGXFWLRQ�6HUYLFH�1R��('�������

5XWNRZVNL�� '��� 5XWNRZVNL�� /��� 	� 6SDUNV�� -�� �������� ,QIRUPDWLRQ� DQG� FRPPXQLFDWLRQV�
WHFKQRORJLHV�VXSSRUW�IRU���VW�FHQWXU\�WHDFKLQJ��$Q�LQWHUQDWLRQDO DQDO\VLV��-RXUQDO�RI�
6FKRRO�/HDGHUVKLS�����������������

6KLQ��'��� 6KLQ��<��� &KRR��+���	�%HRP��.�� �������� 6PDUWSKRQHV� DV� VPDUW� SHGDJRJLFDO�
WRROV�� ,PSOLFDWLRQV� IRU� VPDUWSKRQHV� DV� X�OHDUQLQJ� GHYLFHV�� &RPSXWHUV� LQ� +XPDQ�
%HKDYLRU��������������������GRL���������M�FKE������������

6PLWK�� '�� �������$QDO\VLV� RI� IDFWRUV� FRQWULEXWLQJ� WR� WHDFKHUV¶ DFTXLVLWLRQ� DQG� XVH� RI�
WHFKQRORJ\�� �'RFWRUDO� GLVVHUWDWLRQ��� $YDLODEOH� IURP� 3UR4XHVW� 'LVVHUWDWLRQV� DQG�
7KHVHV���80,�1R�����������

7DPLP��5���%HUQDUG��5���%RURNKRYVNL��(���$EUDPL��3���	�6FKPLG��5����������:KDW�IRUW\�
\HDUV�RI�UHVHDUFK�VD\V�DERXW�WKH� LPSDFW�RI� WHFKQRORJ\�RQ�OHDUQLQJ��$�VHFRQG�RUGHU�
PHWD�DQDO\VLV�DQG�YDOLGDWLRQ�VWXG\��5HYLHZ�RI�(GXFDWLRQDO�5HVHDUFK���������������
GRL�������������������������

:D[PDQ�� +��� /LQ��0��� 	 0LFKNR�� *�� �������� $� PHWD�DQDO\VLV� RI� WKH� HIIHFWLYHQHVV� RI�
WHDFKLQJ�DQG�OHDUQLQJ�ZLWK�WHFKQRORJ\�RQ�VWXGHQW�RXWFRPHV �*RYHUQPHQW�&RQWUDFW�
1R��('����&2��������1DSHUYLOOH��,/��/HDUQLQJ�3RLQW�$VVRFLDWHV�

:HEVWHU��3�� ��������&RPSXWHU�EDVHG�WHFKQRORJ\�DQG�PXVLF� WHDFKLQJ�DQG� OHDULQJ�� ,Q�5��
&ROZHOO��	�&��5LFKDUGVRQ��(GV����6HFRQG�KDQGERRN�RI�UHVHDUFK�IRU�PXVLF�WHDFKLQJ�
DQG�OHDUQLQJ���SS������������1HZ�<RUN��2[IRUG��

:LQHU�� %�� -��� %URZQ�� '�� 5��� 	� 0LFKHOV�� .�� 0�� �������� 6WDWLVWLFDO� SULQFLSOHV� LQ�
H[SHULPHQWDO�GHVLJQ� 1HZ�<RUN��0F*UDZ�+LOO�



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

:KLWDFUH��0���	�3HxD��&����������)URP�WKH�&ODVVURRP�WR�WKH�)LHOG��3UH�VHUYLFH�7HDFKHUV�
,QWHJUDWLRQ� RI� 7HFKQRORJ\� 'XULQJ� )LHOG� 3ODFHPHQW�� ,QWHUQDWLRQDO� -RXUQDO� RI�
,QVWUXFWLRQDO�0HGLD����������������

<RXQJ��0��5���.OHP]��%��5���	�0XUSK\�� -��:���������� �(QKDQFLQJ� OHDUQLQJ�RXWFRPHV��
7KH�HIIHFWV�RI� LQVWUXFWLRQDO� WHFKQRORJ\�� OHDUQLQJ� VW\OHV�� LQVWUXFWLRQDO�PHWKRGV�� DQG�
VWXGHQW�EHKDYLRU��-RXUQDO�RI�0DUNHWLQJ�%HKDYLRU��������������



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

7KH�,OOLQRLV�6ROGLHUV¶ 2USKDQV¶ +RPH�%DQG�����������

3KLOOLS�+DVK
&DOYLQ�&ROOHJH

7KH�SXUSRVH�RI� WKLV� VWXG\�ZDV� WR�FKURQLFOH� WKH�KLVWRU\�RI� WKH� ,OOLQRLV�6ROGLHUV¶
2USKDQV¶ +RPH� �,62+�� %DQG� RI� 1RUPDO�� ,OOLQRLV� IURP� LWV� RULJLQ� WKURXJK
WKH� WHQXUH� RI� WKH� HQVHPEOH¶V� ILUVW� ORQJ� WHUP� FRQGXFWRU²+HUEHUW� 2�� 0HUU\�
,� H[DPLQHG� WKH� EDQG¶V� �D�� RULJLQ� DQG� RSHUDWLRQ�� �E�� VHUYLFH� WR� WKH� KRPH� DQG�
VXUURXQGLQJ� FRPPXQLWLHV�� �F�� LQVWUXFWRUV�� DQG� �G�� UHVRXUFHV�� � 7KH� VWDWH� RI�
,OOLQRLV� HVWDEOLVKHG� WKH� ,62+� LQ� ����� WR� SURYLGH� FDUH� DQG� HGXFDWLRQ� IRU� WKH�
FKLOGUHQ� RI� VHUYLFHPHQ�ZKR�GLG� QRW� UHWXUQ� IURP� WKH�&LYLO�:DU�� �$Q� DFW� RI� WKH�
/HJLVODWXUH� LQ� ����� DPHQGHG� WKH� SXUSRVH� RI� WKH� LQVWLWXWLRQ� WR� LQFOXGH� DQ\�
FKLOGUHQ�RI�YHWHUDQV�ZKR�KDG�GLHG�RU�EHFRPH�LQFDSDFLWDWHG�VLQFH�WKHLU�VHUYLFH�LQ�
WKH�PLOLWDU\���7KH�,62+�RUJDQL]HG D�EDQG�LQ������WR�SURYLGH�UHFUHDWLRQ�IRU�PDOH�
UHVLGHQWV�DQG�VHUYLFH�WR�WKH�VFKRRO�DQG�FRPPXQLW\���+HUEHUW�2��0HUU\�DVVXPHG�
WKH� EDQGPDVWHU¶V� SRVLWLRQ� LQ� ����� DQG� LPSURYHG� WKH� LQVWUXPHQWDWLRQ� DQG�
PXVLFLDQVKLS�RI�WKH�HQVHPEOH�� �7KH�JURXS�DSSHDUHG�IUHTXHQWO\�DW�WKH�RUSKDQV¶
KRPH�DQG�WKURXJKRXW�,OOLQRLV�DW�FLYLF�HYHQWV�DQG�PHHWLQJV�RI�WKH�*UDQG�$UP\�RI�
WKH�5HSXEOLF� DQG� RWKHU� YHWHUDQV¶ DVVRFLDWLRQV�� �0HUU\� OHIW� WKH� ,62+� LQ� �������
+RZHYHU�� WKH� EDQG� UHPDLQHG� DFWLYH� XQGHU� KLV� VXFFHVVRUV� DQG� FRQWLQXHG� WR�
SURYLGH� PHPEHUV� ZLWK� D� VHQVH� RI� LGHQWLW\� DQG� ZRUWK� WKURXJK� D� FORVH�NQLW�
RUJDQL]DWLRQ�WKDW�VHUYHG�WKHLU�VFKRRO��FLW\��DQG�H[WHQGHG�FRPPXQLW\�RI�YHWHUDQV�
WKURXJKRXW�WKH�VWDWH�
BBBBBBBBBB

7KH� $PHULFDQ� &LYLO� :DU� ������������ ZDV� WKH� EORRGLHVW� FRQIOLFW� LQ� WKH�
KLVWRU\�RI�WKH�8QLWHG�6WDWHV���2I�WKH�DSSUR[LPDWHO\�����������PHQ�ZKR�IRXJKW�LQ�
WKH�ZDU��RYHU���������GLHG�LQ�FRPEDW�RU�IURP�GLVHDVH�RU�RWKHU�QRQ�EDWWOH�UHODWHG�
FLUFXPVWDQFHV� �/HODQG� 	� 2ERURFHDQX�� ������� � 3UHVLGHQW� $EUDKDP� /LQFROQ�
������� DFNQRZOHGJHG� YLFWLPV� RI� WKH�ZDU� LQ� KLV� VHFRQG� LQDXJXUDO� DGGUHVV� DQG�
HPSKDVL]HG�WKH�QHHG�³WR�FDUH�IRU�KLP�ZKR�VKDOO�KDYH�ERUQH�WKH�EDWWOH�DQG�IRU�KLV�
ZLGRZ�DQG�KLV�RUSKDQ´ �S�������/LWWOH�SROLWLFDO�SUHVVXUH�H[LVWHG�WR�LQVXUH�WKDW�WKH�
JRYHUQPHQW�NHSW�WKLV�FRPPLWPHQW�XQWLO�WKH�*UDQG�$UP\�RI�WKH�5HSXEOLF��*$5���
D�SRZHUIXO�RUJDQL]DWLRQ�RI�8QLRQ�$UP\�YHWHUDQV��EHJDQ�FKDPSLRQLQJ�WKH�ULJKWV�
RI�WKHVH�LQGLYLGXDOV���

%HQMDPLQ�)��6WHSKHQVRQ�IRXQGHG�WKH�*$5�LQ�'HFDWXU��,OOLQRLV��RQ�$SULO����
������ IRU� KRQRUDEO\� GLVFKDUJHG� YHWHUDQV� RI� WKH� 8QLRQ� $UP\�� 1DY\�� 0DULQH�
&RUSV��RU�5HYHQXH�&XWWHU�6HUYLFH�ZKR�KDG�VHUYHG�EHWZHHQ�$SULO�����������DQG�
$SULO�����������7KH�SXUSRVH�RI�WKH�RUJDQL]DWLRQ�ZDV�WR�IRVWHU�FDPDUDGHULH�DPRQJ�
PHPEHUV�� FDUH� IRU� ZLGRZV� DQG� RUSKDQV� RI� WKH�ZDU�� DQG� HQFRXUDJH� SDWULRWLVP�
WKURXJKRXW�WKH�FRXQWU\���%HFDXVH�WKH�*$5�ZDV�OLPLWHG�WR�8QLRQ�YHWHUDQV�RI�WKH�
&LYLO�:DU��WKH�RUJDQL]DWLRQ�HQFRXUDJHG�WKH�IRUPDWLRQ�RI�DIILOLDWHG�JURXSV�WR�KHOS�
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WKHP� LQ� WKHLU�ZRUN��$V� D� UHVXOW�� WKH�6RQV� RI�9HWHUDQV� RI� WKH�8QLWHG�6WDWHV� RI�
$PHULFD��WKH�:RPDQ¶V¶ 5HOLHI�&RUSV��DQG�WKH�/DGLHV�RI�WKH�*UDQG�$UP\�RI�WKH�
5HSXEOLF�EHFDPH�DVVRFLDWHG�ZLWK�WKH�*$5��.QLJKW��Q�G���0F&RQQHOO��������

6ROGLHUV¶ 2USKDQV¶ +RPHV

,Q�UHVSRQVH�WR�/LQFROQ¶V�DGGUHVV�DQG�WKH�LQIOXHQFH�RI�WKH�*$5��PDQ\�SXEOLF�
�H�J�� 'RH��������+XJKHV�	�0F&UDFNHQ��������3LWWPDQ��������DQG�SULYDWH��H�J���
0RRUH��������³3DWULRW�2USKDQ�+RPH�´ ������VWDWH�DQG�ORFDO�DJHQFLHV�HVWDEOLVKHG�
VROGLHUV¶ RUSKDQV¶ KRPHV� IRU� WKH�GHSHQGHQWV�RI� VHUYLFHPHQ�ZKR�GLG�QRW�UHWXUQ�
IURP�WKH�ZDU�� �7KH�PDLQ�JRDO�RI�WKHVH�LQVWLWXWLRQV�ZDV�³WR SUHSDUH�WKH�RUSKDQV�
IRU� XVHIXOQHVV� LQ� WKH� IXWXUH�� DQG� PDNH� XVHIXO� FLWL]HQV� DQG� QRW� WUDPSV� DQG�
EHJJDUV´ �%DQWD�� ������ SDUD� ���� � ,Q� DGGLWLRQ� WR� QHFHVVLWLHV� DQG� D� IDPLO\�
HQYLURQPHQW�� FKLOGUHQ� UHFHLYHG� DQ� HGXFDWLRQ� WKURXJK� WKH� HLJKWK� JUDGH� DQG�
YRFDWLRQDO�WUDLQLQJ�DW�DQ� LQVWLWXWLRQDO� IDUP�RU� LQ�YDULRXV�ZRUNVKRSV� ORFDWHG�RQ�
WKH�SUHPLVHV�� �3UREDEO\�LQVSLUHG�E\�PXVLFLDQV�IURP�WKH�&LYLO�:DU��EDQGV�ZHUH�
HVWDEOLVKHG� DW� VHYHUDO� VROGLHUV¶ RUSKDQV¶ KRPHV� GXULQJ� WKH�PLG� WR� ODWH� ����V��
LQFOXGLQJ� IDFLOLWLHV� LQ�1HZ�<RUN��1HZ�<RUN� �³$PXVHPHQWV�´ ������³&LW\�DQG�
6XEXUEDQ�1HZV�´ �������%DOWLPRUH��0DU\ODQG��0RRUH���������DQG�.QLJKWVWRZQ��
,QGLDQD��%DQWD����������

7KH� SXUSRVH� RI� WKLV� VWXG\� ZDV� WR� FKURQLFOH� WKH� KLVWRU\� RI� WKH� ,OOLQRLV�
6ROGLHUV¶ 2USKDQV¶ +RPH� %DQG� RI� 1RUPDO�� ,OOLQRLV�� IURP� LWV� RULJLQ�
WKURXJK� WKH� WHQXUH� RI� WKH� HQVHPEOH¶V� ILUVW� ORQJ� WHUP� FRQGXFWRU�� +HUEHUW� 2��
0HUU\��,�H[DPLQHG��D��GHWDLOV�VXUURXQGLQJ�WKH�RULJLQ�DQG�RSHUDWLRQ�RI�WKH�EDQG��
�E�� VHUYLFH� WR� WKH� VFKRRO� DQG� VXUURXQGLQJ� FRPPXQLWLHV�� �F�� LQVWUXFWRUV�� DQG�
�G��UHVRXUFHV��'DWD�LQFOXGHG�DQQXDO�UHSRUWV�RI�WKH�LQVWLWXWLRQ��QHZVSDSHU�DUWLFOHV��
SKRWRJUDSKV�� SURJUDPV�� DQG� RWKHU� SULPDU\� DQG� VHFRQGDU\� VRXUFHV� IRXQG� DW� WKH�
%ORRPLQJWRQ� 3XEOLF� /LEUDU\�� WKH� 8QLYHUVLW\� RI� ,OOLQRLV� /LEUDU\� DW� 8UEDQD�
&KDPSDLJQ�� DQG� WKH� ,62+� DUFKLYHV� KRXVHG� DW� WKH�0F/HDQ� &RXQW\� +LVWRULFDO�
0XVHXP�LQ�%ORRPLQJWRQ��,OOLQRLV��$OWKRXJK�WKH�,62+�%DQG�ZDV�HVWDEOLVKHG�DW�
OHDVW� ��� \HDUV� EHIRUH� VLPLODU� RUJDQL]DWLRQV� EHFDPH� FRPPRQ� LQ� SXEOLF� VFKRROV�
�.HHQH���������GHWDLOV�FRQFHUQLQJ�WKH�RSHUDWLRQ�DQG�VXFFHVV�RI�WKLV�JURXS�PLJKW�
LOOXVWUDWH� WKH�YDOXH�DQG�SRWHQWLDO�RI�PXVLF� LQVWUXFWLRQ� LQ�UHVLGHQWLDO� LQVWLWXWLRQV�
VHUYLQJ�DW�ULVN�\RXWK�WRGD\�

,OOLQRLV�6ROGLHUV¶ 2USKDQV¶ +RPH

2UJDQL]DWLRQ

/HJLVODWLRQ�E\�WKH�,OOLQRLV�*HQHUDO�$VVHPEO\�LQLWLDWHG�SODQV�IRU�WKH�,OOLQRLV�
6ROGLHUV¶ 2USKDQV¶ +RPH� �,62+�� LQ� ������ � $� ELOO� SDVVHG� WZR� \HDUV� ODWHU�
DSSURSULDWHG� �������� IURP� WKH� VWDWH� WUHDVXU\� DQG� �������� IURP� WKH�'HVHUWHUV¶
)XQG�IRU�WKH�FRQVWUXFWLRQ�RI�WKH�LQVWLWXWLRQ���,Q�WKH�PHDQWLPH� GHSHQGHQW�FKLOGUHQ�
OLYHG�LQ�WHPSRUDU\�KRXVLQJ�XQWLO�WKH�SHUPDQHQW�IDFLOLW\�RSHQHG�RQ�-XQH����������
LQ�WKH�FLW\�RI�1RUPDO�� �$OWKRXJK�RULJLQDOO\�LQWHQGHG�IRU�RUSKDQV�ZKRVH� IDWKHUV�
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ORVW�WKHLU�OLYHV�GXULQJ�WKH�&LYLO�:DU��DQ�DFW�RI�WKH�/HJLVODWXUH�LQ������PRGLILHG�
WKH�SXUSRVH�RI�WKH�,62+�WR�LQFOXGH�DQ\�FKLOGUHQ�RI�YHWHUDQV�ZKR�GLHG�RU�EHFDPH�
LQFDSDFLWDWHG� DIWHU� WKHLU� VHUYLFH� LQ� WKH� PLOLWDU\�� &KLOGUHQ� UHPDLQHG� DW� WKH�
LQVWLWXWLRQ� WKURXJK� WKH� DJH� RI� ��� XQOHVV� D� UHODWLYH� RU� JXDUGLDQ� PDGH� RWKHU�
DUUDQJHPHQWV�IRU�WKHLU�FDUH���,Q�VSHFLDO�FDVHV��WUXVWHHV�FRXOG�UHWDLQ�D�UHVLGHQW�XS�
WR�WKH�DJH�RI����LI�WKH�LQGLYLGXDO�ZDV�XQDEOH�WR�SURYLGH�WKHLU�RZQ�VXSSRUW��'H�
0RWWH��������

0UV��9LUJLQLD�&��2KU�VHUYHG�DV� WKH� ILUVW�6XSHULQWHQGHQW�RI� WKH� ,62+�XQWLO�
������ ZKHQ� +DUYH\� &�� 'H� 0RWWH�� WKHQ� 3UHVLGHQW� RI� &KDGGRFN� &ROOHJH� DW�
4XLQF\��DFFHSWHG�WKH�SRVLWLRQ���'H�0RWWH�DOVR�VHUYHG�DV�SULQFLSDO�RI�WKH�VFKRRO��
ZKLFK� ZDV� D� UROH� SUHYLRXVO\� ILOOHG� E\� D� UHJXODUO\� DSSRLQWHG� WHDFKHU�� � 7KH�
DFDGHPLF� \HDU� DW� WKH� ,62+� ODVWHG� ��� ZHHNV� ZLWK� VHYHQ� WHDFKHUV� LQVWUXFWLQJ�
FKLOGUHQ� WKURXJK� WKH� HLJKWK� JUDGH�� �%R\V� DOVR� SDUWLFLSDWHG� LQ�PDQXDO� WUDLQLQJ�
EHJLQQLQJ� LQ� ����� �%DVVHWW�� ������ &OHPHQWV�� ������ DQG� WKH� JLUOV� OHDUQHG�
GRPHVWLF� VFLHQFH� EHJLQQLQJ� LQ� ����� �0F&DXOH\�� ������� �7HDFKHUV�PDLQWDLQHG�
GHWDLOHG�UHFRUGV�RI�VWXGHQW�SURJUHVV�DQG�UHSRUWHG�WKHP�HYHU\� ILYH�ZHHNV�WR�WKH�
VXSHULQWHQGHQW�� � 'H� 0RWWH� ������� VWDWHG� WKDW�� ³7KH� FKDUDFWHU� RI� WKH� ZRUN�
DFFRPSOLVKHG� KHUH� ZLOO� QRW� VXIIHU� LQ� FRPSDULVRQ� ZLWK� WKDW� GRQH� LQ� WKH� EHVW�
JUDGHG�VFKRROV�RI�WKH�6WDWH´ �S������

$� WKUHH�PHPEHU� ERDUG� RI� WUXVWHHV� VXSHUYLVHG� RSHUDWLRQ� RI� WKH� ,62+�XQWLO�
�����ZKHQ�WKH�QHZO\�HVWDEOLVKHG�'HSDUWPHQW�RI�3XEOLF�:HOIDUH�DVVXPHG�FRQWURO�
RI�WKH�KRPH� DQG�,OOLQRLV�6WDWH�1RUPDO�8QLYHUVLW\��,618��EHJDQ�VXSHUYLVLQJ�WKH�
VFKRRO� �3DOPHU�� ������ 7KRUQH�� ������� %HWZHHQ� ����� DQG� ������ RIILFLDOV�
VRPHWLPHV�DVVLJQHG�RUSKDQV�ZKR�ZHUH�QRW�FKLOGUHQ�RI�YHWHUDQV�WR�WKH�LQVWLWXWLRQ�
ZKHQ�VSDFH�ZDV�DYDLODEOH���7KH�GHSDUWPHQW�DOVR�SODFHG�VWXGHQWV�LQ�IRVWHU�KRPHV�
RU� RWKHU� FKLOGFDUH� IDFLOLWLHV� DV� GHHPHG� DSSURSULDWH� E\� VWDII� RI� WKH�'LYLVLRQ� RI�
&KLOG�:HOIDUH�ZRUNLQJ�DW�WKH�VFKRRO�

7KH� QDPH� RI� WKH� ,62+� FKDQJHG� WR� WKH� ,OOLQRLV� 6ROGLHUV¶ DQG� 6DLORUV¶
&KLOGUHQ¶V� 6FKRRO� �,6	6&6�� LQ� ������ � 7KH� 'HSDUWPHQW� RI� 0HQWDO� +HDOWK�
DVVXPHG�DGPLQLVWUDWLRQ�RI�WKH�IDFLOLW\�LQ�������EXW�WUDQVIHUUHG�UHVSRQVLELOLW\�WR�
WKH� QHZO\� FUHDWHG� 'HSDUWPHQW� RI� &KLOGUHQ� DQG� )DPLO\� 6HUYLFHV� �,OOLQRLV�
$UFKLYHV�� Q�G��� WZR� \HDUV� ODWHU�� 7KLV� DJHQF\� RSHUDWHG� WKH� LQVWLWXWLRQ� XQWLO� LW�
FORVHG�LQ�������%UDQVRQ��������

9RFDO�0XVLF

7KH� ILUVW� HYLGHQFH� RI�PXVLF� LQVWUXFWLRQ DW� WKH� ,62+�DSSHDUHG� LQ� WKH� �����
$QQXDO� 5HSRUW�� ZKLFK� OLVWHG�0UV�� +XPSKUH\¶V� 0HWKRG� IRU� 0XVLF DPRQJ� WKH�
WH[WERRNV� XVHG� IRU� LQVWUXFWLRQ� �5HLG�� ������� � 6WXGHQWV� UHJXODUO\� GHPRQVWUDWHG�
WKHLU� PXVLFDO� VNLOOV� GXULQJ� 6XQGD\� ZRUVKLS�� ZKHUH� ³VLQJLQJ� >ZDV@«PDGH� D�
SURPLQHQW� SDUW� RI� WKH� VHUYLFHV²DQ� H[HUFLVH� LQ� ZKLFK� WKH� FKLOGUHQ� JUHDWO\�
GHOLJKW>HG@�DQG�KHDUWLO\�MRLQ>HG@´ �'H�0RWWH��������S��������3XEOLF�SHUIRUPDQFHV�
LQFOXGHG� JLUOV¶ FKRUXVHV� VLQJLQJ� IRU� ORFDO� *$5� SRVWV� RQ�0HPRULDO� 'D\� �H�J���
0F&DXOH\��������������DQG�MXYHQLOH�FDQWDWDV�VXFK�DV�³$�9LVLW�WR�*UDQGSD´ E\�
&KDUOHV�+XWFKLQVRQ�*DEULHO��0F&DXOH\����������
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&ODVVURRP�WHDFKHUV�WDXJKW�YRFDO�PXVLF��6FKDHIIHU��������XQWLO�������ZKHQ�
,618�EHJDQ�VXSSO\LQJ�WHDFKHUV�DQG�DGPLQLVWUDWRUV�IRU�WKH�,62+���$FFRUGLQJ�WR�
&ODJJHWW���������

6WXGHQWV�IURP�WKH�VHQLRU�FODVV�RI�WKH�8QLYHUVLW\�DUH�EHLQJ�VHQW�RXW�WR�
WHDFK� >VHYHUDO@� JUDGHV� DV� SHU� WKH� SODQV� RI� 'U�� >'DYLG@� )HOPOH\�� WKH�
3UHVLGHQW� RI� WKH�8QLYHUVLW\�� DQG� VSHFLDO� WHDFKHUV� LQ�DUW� DQG�PXVLF� LQ�
DGGLWLRQ�WR�WKH�JUDGH�WHDFKHUV����S����
7KHVH�SODQV�EHFDPH�ILQDO� WKH� IROORZLQJ�\HDU�ZKHQ� WKH�XQLYHUVLW\�DVVXPHG�

FRQWURO�RI�WKH�HQWLUH�HGXFDWLRQDO�SURJUDP�DW�WKH�KRPH���)HOPOH\¶V�HIIRUWV�WR�DOLJQ�
DFDGHPLF�ZRUN�ZLWK� WKH� WHDFKHU� WUDLQLQJ� SURJUDP� DW� ,618�ZDV� UHFRJQL]HG� LQ�
��������ZKHQ�WKH�MXQLRU�KLJK�DW�WKH�,6	6&6�ZDV�QDPHG�LQ�KLV�KRQRU��5XVVHOO��
������

,OOLQRLV�6ROGLHUV¶ 2USKDQV¶ +RPH�%DQG

)LUVW�'HFDGH�����������

,QVWUXPHQWDO�PXVLF�LQVWUXFWLRQ�DW�WKH�,62+�OLNHO\�EHJDQ�LQ�WKH�HDUO\�����V�
ZKHQ� RIILFLDOV� IRUPHG� D� GUXP� FRUSV� WR� VXSSRUW� GDLO\� PLOLWDU\� GULOOV� E\� WKH�
VWXGHQWV�� � $FFRUGLQJ� WR� ILQDQFLDO� UHFRUGV�� WKH� LQVWLWXWLRQ� SXUFKDVHG� QLQH� GUXP�
KHDGV�DQG� WZHOYH�GUXP�EHOWV�EHWZHHQ� IDOO������DQG�VSULQJ������ �,62+��������
������� � $GPLQLVWUDWRUV� RUJDQL]HG� WKH� ,62+� %DQG� �,62+%�� LQ� WKH� ZLQWHU� RU�
VSULQJ�RI����� ZKHQ�WKH\�REWDLQHG�WZHOYH�EUDVV�LQVWUXPHQWV�DW�D�FRVW�RI���������
DQG� KLUHG� LQVWUXFWRUV� WR� GLUHFW� WKH� HQVHPEOH� �,62+�� ������� � 7KH� *$5�� WKH�
:RPHQ¶V�5HOLHI�&RUSV��DQG�RWKHU�RUJDQL]DWLRQV�FRQQHFWHG�ZLWK�YHWHUDQV�RI�WKH�
&LYLO�:DU�KHOSHG�H[SDQG�WKH�SURJUDP�RYHU WKH�QH[W� VHYHUDO� \HDUV�E\�GRQDWLQJ�
PRQH\� IRU� DGGLWLRQDO� HTXLSPHQW� �0F&DXOH\�� ������ ������� � $OWKRXJK� WKH� ORZ�
FRVW� RI� WKH� LQVWUXPHQWV� DFTXLUHG� LQ� ����� VXJJHVWV� WKDW� WKH\� SUREDEO\� ZHUH�
SXUFKDVHG�VHFRQG�KDQG��WKH�:RPHQ¶V�5HOLHI�&RUSV�GRQDWHG�RYHU������ZRUWK�RI�
QHZ�HTXLSPHQW�WR�WKH�EDQG�LQ�������0F&DXOH\��������

7KH� HQVHPEOH� RIWHQ� SHUIRUPHG� GXULQJ� URXWLQH� DFWLYLWLHV� RI� WKH� LQVWLWXWLRQ���
2QH�IRUPHU�HPSOR\HH��IRU�H[DPSOH��UHFDOOHG�WKDW��³WKH�KRPH�EDQG�DVVHPEOHG�LQ�
WKH�HDVW�HQG�RI�WKH�>GLQLQJ@�URRP�DQG�SOD\HG�PDUFKHV�DV�WKH�FKLOGUHQ�PDUFKHG�LQ�
WR� WKHLU� UHVSHFWLYH� WDEOHV´ �3DOPHU�� ������ S�� ���� � %HJLQQLQJ� DURXQG� ������ WKH�
,62+%�DOVR�DSSHDUHG�LQ�GDLO\�PLOLWDU\�SDUDGHV�ZLWK�WKH�QHZO\�HVWDEOLVKHG�FDGHW�
FRUSV� DQG� SHUIRUPHG� ³7KH� 6WDU� 6SDQJOHG� %DQQHU´ DV� WKH� $PHULFDQ� IODJ� ZDV�
ORZHUHG�DW�VXQGRZQ��0F&DXOH\����������

7KH� ,62+%�DOVR� DSSHDUHG� DW�PHHWLQJV� RU� UHXQLRQV� RI� WKH�*$5�DQG� RWKHU�
YHWHUDQV¶ JURXSV� �H�J��� ³'DUOLQJ� &DOOV� /HH� 7UDLWRU�´ ������� � (DUO\� H[DPSOHV�
LQFOXGHG�WKH�6RXWKHUQ�,OOLQRLV�6ROGLHUV�DQG�6DLORUV�5HXQLRQ�LQ�&HQWUDOLD��,OOLQRLV��
LQ�6HSWHPEHU� ����� �³6RXWKHUQ� ,OOLQRLV� 6ROGLHUV�5HXQLRQ�´ ������DQG�D� VLPLODU�
HYHQW� LQ� :DSHOOD� WKH� IROORZLQJ� \HDU� �³'ZLJKW� 9HWHUDQV�´ ������� 5LFKDUG� 1��
0F&DXOH\�� VXSHULQWHQGHQW� RI� WKH� KRPH� IURP� ���������� �3DOPHU�� �������
HQFRXUDJHG�DSSHDUDQFHV�DW�WKHVH�PHHWLQJV�DQG�VWDWHG�WKDW�
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7KH�PXVLF�IXUQLVKHG�E\�WKHP�DW�VXFK�SODFHV�LV�D�FRQVWDQW�UHPLQGHU�WR�
WKH�YHWHUDQV�RI�WK>H@�GD\V�ZKHQ�WKH\�VWRRG�VKRXOGHU�WR�VKRXOGHU�ZLWK�
WKH� IDWKHUV� RI� WKHVH� FKLOGUHQ�� DQG� WKRXJK� \HDUV� KDYH� SDVVHG�� WKHLU�
LQWHUHVW� LQ� WKH� ZHOIDUH� RI� WKH� FKLOGUHQ� RI� WKHLU� FRPUDGHV� DSSHDOV� WR�
WKHP��DQG�WKHLU�FRPLQJ�ZLWK�VZHHW�PXVLF�LV�WKH�RQO\�ZD\�ZKHUHLQ�WKH\�
FDQ� VKRZ� WKHLU� DSSUHFLDWLRQ� IRU� WKHLU� JHQHURXV� FRQWULEXWLRQV���
�0F&DXOH\��������S����
2UJDQL]DWLRQV� VSRQVRULQJ� WKHVH� PHHWLQJV� XVXDOO\� SDLG� WKH� EDQG¶V� WUDYHO�

H[SHQVHV�� � ,Q� 0D\� ������ IRU� H[DPSOH�� YHWHUDQV� DW� WKH� ,OOLQRLV� 6ROGLHUV¶ DQG�
6DLORUV¶ +RPH� LQ� 4XLQF\� UDLVHG� ����� WR� FRYHU� WUDQVSRUWDWLRQ� FRVWV� IRU� WKH�
HQVHPEOH� WR� SHUIRUP� DW� WKH� *$5� HQFDPSPHQW� KHOG� LQ� WKDW� FRPPXQLW\�
�0F&DXOH\������� VHH�DOVR���������

%\�-XO\������� WKH� ,62+�EDQG�SURJUDP�FRQVLVWHG�RI�D� WUDLQHG�JURXS�RI����
SOD\HUV�DV�ZHOO�DV�³D�FODVV�RI�XQGHUVWXGLHV´ �0F&DXOH\��������S������SUHSDULQJ�WR�
WDNH� WKHLU� SODFH� LQ� WKH� WRS� HQVHPEOH�� � %\� WKLV� WLPH�� WKH� EDQG�KDG� DSSHDUHG� DW�
FRXQW\ IDLUV� DQG�*$5� HQFDPSPHQWV� WKURXJKRXW� ,OOLQRLV�� �/RFDO� SHUIRUPDQFHV�
LQFOXGHG� D�PRUQLQJ� FRQFHUW� DQG� SDUDGHV� KRQRULQJ� WKH� ��WK DQQLYHUVDU\� RI� WKH�
&LW\� RI�%ORRPLQJWRQ�RQ�0D\���������� �³%ORRPLQJWRQ¶V�+DOI�&HQWXU\�´ �����
DQG� DQQXDO� 0HPRULDO� 'D\� H[HUFLVHV� LQ� %ORRPLQJWRQ� DQG� 1RUPDO� �H�J���
0F&DXOH\�� ������ ������� � $OWKRXJK� WKH� EDQG� UHFHLYHG� PDQ\� LQYLWDWLRQV� WR�
SHUIRUP��VFKRRO�RIILFLDOV�³ZHUH� REOLJHG� WR�GHFOLQH�VHYHUDO«ZKLFK�ZRXOG�KDYH�
LQWHUIHUHG�ZLWK�WKHLU�VFKRRO�ZRUN´ �0F&DXOH\��������S���������

3ULRU�WR�������LQVWUXFWRUV�IRU�WKH�,62+%�ZHUH�QRW�UHJXODU�HPSOR\HHV�RI�WKH�
LQVWLWXWLRQ�DQG�GLG�QRW�DSSHDU�E\�QDPH�RQ�WKH�DQQXDO�SD\UROO���)LQDQFLDO�UHFRUGV�
IURP�WKH�����������%LHQQLDO�5HSRUW��KRZHYHU��LQGLFDWHG�WKDW�-��$��/DULVRQ�DQG�
-RKQ� 5RXWRQ� WDXJKW� IRU� VKRUW� SHULRGV� GXULQJ� WKH� �������� DFDGHPLF� \HDU� DQG�
ZHUH�VXFFHHGHG�E\�+��$��+DOO�IURP������WR�������,62+����������������*HRUJH�
'DQLHO� %DUQDUG� ������������ DVVXPHG� OHDGHUVKLS� RI� WKH� EDQG� LQ� HDUO\� �����
�,62+�� ������ ������0F&DXOH\�� ������� �+H� DOVR�ZRUNHG� DV� D�PXVLF� GHDOHU� IRU�
/\RQ� DQG� +HDO\� RI� &KLFDJR�� VHUYHG� DV� EDQG� LQVWUXFWRU� DW� WKH� 2GG� )HOORZV¶
2USKDQV¶ +RPH� RI� ,OOLQRLV� �2)2+,�� LQ� /LQFROQ� �2)2+,�� ������ ������� DQG�
SXEOLVKHG�QXPHURXV�FRPSRVLWLRQV�DQG�DUUDQJHPHQWV�ZLWK�WKH�&DUO�)LVKHU�0XVLF�
&RPSDQ\���%DUQDUG�OHIW�WKH�,62+�LQ������WR�GLUHFW�WKH�&DOXPHW�DQG�+HFOD�%DQG�
LQ�0LFKLJDQ¶V�8SSHU�3HQLQVXOD��+H�PRYHG�VHYHUDO�WLPHV�RYHU�WKH�QH[W����\HDUV�
DQG�HYHQWXDOO\�VHWWOHG�LQ�0D\VYLOOH��.HQWXFN\��,62+��������(GZDUGV��Q�G���

+HUEHUW�2��0HUU\�����������

+HUEHUW� 2�� 0HUU\� VHUYHG� DV� EDQGPDVWHU� RI� WKH� ,62+� EHJLQQLQJ� LQ� WKH�
VXPPHU�RU�IDOO�RI�������,62+����������0HUU\�ZDV�ERUQ�LQ�)DUPHU�&LW\��,OOLQRLV��
RQ� -DQXDU\� ��� ������ DQG�PRYHG� WR� /LQFROQ�ZKLOH� LQ�KLV� WHHQV�� � )ROORZLQJ�KLV�
JUDGXDWLRQ� IURP� /LQFROQ� +LJK� 6FKRRO�� 0HUU\� DWWHQGHG� ,OOLQRLV� :HVOH\DQ
8QLYHUVLW\�LQ�%ORRPLQJWRQ�ZKHUH�KH�HDUQHG�D�%DFKHORU�RI�0XVLF�GHJUHH�LQ������
DQG� ODWHU� DWWDLQHG� D�PDVWHU¶V� GHJUHH�� � ,Q� ������ KH� EHJDQ� WHDFKLQJ� DW� /LQFROQ�
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&ROOHJH�DQG�HYHQWXDOO\�EHFDPH�GLUHFWRU�RI�WKH�VFKRRO�RI�PXVLF�DQG�FRQGXFWRU�RI�
WKH�RUFKHVWUD�EHIRUH�UHWLULQJ�LQ��������

,Q� WKH� HDUO\� ����V�� 0HUU\� RUJDQL]HG� D� VL[�SLHFH� RUFKHVWUD� FRQVLVWLQJ� RI�
PHPEHUV� RI� KLV� IDPLO\� WKDW� SHUIRUPHG� WKURXJKRXW� WKH� 8QLWHG� 6WDWHV� RQ� WKH�
1DWLRQDO� &KDXWDXTXD� &LUFXLW�� � +H� DOVR� GLUHFWHG� )UHQFK¶V� 0LOLWDU\� %DQG�� WKH�
/LQFROQ�+LJK�6FKRRO�%DQG� DQG�2UFKHVWUD� ������������� DQG� WKH�/LQFROQ�&LYLF�
2UFKHVWUD� �HDUO\� ����V�������� DV� ZHOO� DV� VHYHUDO� RWKHU� HQVHPEOHV� WKURXJKRXW�
FHQWUDO� ,OOLQRLV�� �0HUU\� WDXJKW�ZRRGZLQGV� LQ� WKH� %ORRPLQJWRQ� 3XEOLF� 6FKRROV�
IURP������ WR������ �%ORRPLQJWRQ�+LJK�6FKRRO��������DQG�VHUYHG�DV�6HFUHWDU\�
DQG�7UHDVXUHU�RI� WKH� ,OOLQRLV�0XVLF�7HDFKHUV�$VVRFLDWLRQ� IRU���� \HDUV� �³+��2��
0HUU\��3URPLQHQW�LQ�0XVLF�´ ������%HDYHU����������2WKHU�PHPEHUV�RI�WKH�0HUU\�
IDPLO\� DOVR� ZRUNHG� DV�PXVLF� HGXFDWRUV� LQFOXGLQJ�+HUEHUW¶V� EURWKHU�� +DUU\� )���
ZKR�VHUYHG�DV�KLJK�VFKRRO�EDQG�GLUHFWRU�LQ�'HODQG�DQG�:HOGRQ��DQG�VRQ�3DXO��
ZKR� FRQGXFWHG� WKH� EDQG� DW� (ONKDUW� �,OOLQRLV�� +LJK� 6FKRRO� �%DQGPDVWHUV¶
0HHWLQJ��������

$OWKRXJK�0HUU\�ZDV�QRW�D�PHPEHU�RI�DQ\�YHWHUDQV¶ RUJDQL]DWLRQ��KH�KDG�D�
VSHFLDO�LQWHUHVW�LQ�VHUYLQJ�GLVDGYDQWDJHG�FKLOGUHQ��+H�WDXJKW�PXVLF�DW�WKH�,OOLQRLV�
$V\OXP�IRU�)HHEOH�0LQGHG�&KLOGUHQ�LQ�/LQFROQ�IURP������������,$)0&��������
������ ������ DQG�� LQ� DGGLWLRQ� WR� KLV� ZRUN� DW� WKH� ,62+�� DVVXPHG� %DUQDUG¶V�
SRVLWLRQ�DW�WKH�2GG�)HOORZV¶ 2USKDQV¶ +RPH�EHJLQQLQJ�LQ�������³+��2��0HUU\��
3URPLQHQW�LQ�0XVLF�´ ������2)2+,��������� �0HUU\¶V�DIILQLW\� IRU�KHOSLQJ�WKRVH�
LQ�QHHG�SUREDEO\�VWHPPHG�IURP�KLV�PHPEHUVKLS�LQ�WKH�2GG�)HOORZV�)UDWHUQLW\��
ZKLFK� ZDV� HVWDEOLVKHG� LQ� (QJODQG� GXULQJ� WKH� PLG�����V ³WR� YLVLW� WKH� VLFN��
UHOLHYH� WKH� GLVWUHVVHG�� EXU\� WKH� GHDG�� DQG� HGXFDWH� WKH� RUSKDQ´ �DV� FLWHG� E\�
,QGHSHQGHQW�2UGHU�RI�2GG�)HOORZV��Q�G���SDUD������

0HUU\� EXLOW� WKH� ,62+%�LQWR�D����SLHFH�HQVHPEOH� WKDW�UHDFKHG�³LWV�KLJKHVW�
SRLQW�RI�HIILFLHQF\�LQ�WKH�KLVWRU\�RI�WKH�KRPH´ �&ODJJHWW��������S������� �'XULQJ�
WKH�VXPPHU�RI�������WKH�JURXS�WUDYHOHG�WKURXJKRXW�FHQWUDO�,OOLQRLV�WR�DSSHDU�DW�
WKH� *$5� HQFDPSPHQW� LQ� 'HFDWXU�� WKH� 6SDQLVK� $PHULFDQ� :DU� 9HWHUDQV¶
HQFDPSPHQW� LQ� :RRGODZQ�� WKH� *HUPDQ� $PHULFDQ� 6RFLHW\¶V� FRQYHQWLRQ� DW�
6SULQJILHOG��HYHQLQJ�FRQFHUWV�LQ�/H[LQJWRQ�DQG�(O�3DVR��DQG�RWKHU�HYHQWV�LQ�WKH�
DUHD�� �3HUKDSV� WKH�PRVW�QRWDEOH�H[SHULHQFH�RI� WKH�VXPPHU�RFFXUUHG�RQ�-XO\����
������ ZKHQ� WKH� HQVHPEOH� FRPSHWHG� LQ� D� FRQWHVW� DJDLQVW� MXYHQLOH� EDQGV� IURP�
+H\ZRUWK��:DSHOOD��DQG�&DUORFN�� �7KLV�HYHQW�EHJDQ�DW�����SP�RQ� WKH�ODZQ�RI�
WKH�0F/HDQ�&RXQW\�&RXUWKRXVH�ZLWK�D� SHUIRUPDQFH� E\� WKH�%ORRPLQJWRQ�&LW\�
%DQG� DQG� D�PDVV� EDQG� FRQFHUW� RI� DOO� JURXSV� LQ� WKH� FRQWHVW�� � (DFK� EDQG� WKHQ�
SOD\HG� WKUHH� VHOHFWLRQV� IRU� DGMXGLFDWLRQ�� � -XGJHV� LQFOXGHG�+��9��0LOOHU�� -�� &��
*RIRUWK�� DQG� :�� $�� � 3HWHUVRQ²ORFDO� PXVLFLDQV� DQG� EXVLQHVV� OHDGHUV²ZKR�
VFRUHG� HDFK� JURXS� RQ�PXVLFDO� WDOHQW�� H[HFXWLRQ��DQG� JHQHUDO� DSSHDUDQFH�� �7KH�
,62+%�HDUQHG�ILUVW�SUL]H��������IROORZHG�E\�&DUORFN�������DQG�:DSHOOD���������
$OWKRXJK�WKH�+H\ZRUWK�EDQG�GLG�QRW�SODFH��WKH�3DQWDJUDSK DFNQRZOHGJHG�WKDW�
LW�ZDV�³FRPSRVHG�ODUJHO\�RI�\RXQJ�ER\V��DQG�FRQVLGHULQJ�WKHLU�DJH�DQG�WKH�VPDOO�
QXPEHU� RI� PHPEHUV� WKH\� PDGH� D� FUHGLWDEOH� VKRZLQJ´ �³'D\� )LWWLQJO\�
&HOHEUDWHG�´ ������S�������0HUU\�DOVR�LQWURGXFHG�6XQGD\�HYHQLQJ�FRQFHUWV�RQ�WKH�
IURQW�ODZQ�RI�WKH�,62+�GXULQJ�WKH�VXPPHU�RI�������ZKLFK�DWWUDFWHG�DV�PDQ\�DV�
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������ UHVLGHQWV� IURP� WKH� DUHD�� � 7KHVH� SHUIRUPDQFHV� IRVWHUHG� JRRG� SXEOLF�
UHODWLRQV�EHWZHHQ�WKH�LQVWLWXWLRQ�DQG�WKH�FRPPXQLW\�E\�³EULQJ>LQJ@�WKH�2USKDQV¶
KRPH� LQWR�FORVHU�FRQQHFWLRQ�ZLWK�WKH�SHRSOH�RI�1RUPDO�DQG�%ORRPLQJWRQ�WKDQ�
>KDG@�HYHU�EHHQ�NQRZQ�EHIRUH´ �&ODJJHWW��������S������

)LJXUH�����+HUEHUW�2��0HUU\�DQG�WKH�,62+%��FLUFD�������,62+��������S������

7KH� ,62+%� ZDV� HTXDOO\� EXV\� WKH� IROORZLQJ� VXPPHU� DQG� SUHVHQWHG� WZR�
FRQFHUWV�RQ�0HPRULDO�'D\��SOD\HG�IRU�WKH�DQQXDO�FRPPHQFHPHQW�DW�WKH�VFKRRO��
DQG� PDGH� QXPHURXV� DSSHDUDQFHV� DW� D� WKUHH�GD\� HQFDPSPHQW� RI� WKH� *$5� LQ�
%ORRPLQJWRQ��0F$OYLQ����������7KH�JURXS�DOVR�WUDYHOHG�WR�6WUHDWRU�WR�WDNH�SDUW�
LQ� D� IRXU�GD\� HQFDPSPHQW� RI� 6SDQLVK�$PHULFDQ�:DU� YHWHUDQV�� �$�PHPEHU� RI�
WKH�EDQG�GHVFULEHG� WKLV� WULS� LQ� WKH�-XO\� LVVXH� RI� WKH� ,62+�PRQWKO\�QHZVOHWWHU��
7KH�(FKR��DQG�VWDWHG�WKDW�

:H� OHIW�1RUPDO� >E\� WUDLQ@�DW������DQG�ZHQW�DV� IDU�DV�:HQRQD�ZKHUH�
ZH�KDG�WR�OD\�RYHU�WZR�KRXUV�� �)URP�WKHUH�ZH�ZHQW�WR�6WUHDWRU�� �:H�
VWD\HG�DW�WKH�<�0�&�$��ZKLOH�ZH�ZDV�>VLF@�WKHUH�DQG�LQ�WKHLU�SRRO�ZH�
HQMR\HG�VHYHUDO�JRRG�VZLPV�
7KH�ODVW�GD\�ZH�ZDV�>VLF@�WKHUH�ZH�OHG�D�ELJ�SDUDGH�DQG�DW�WKH�HQG�WKH�
FRPPDQGHU� RI� WKH�8�6�:�9¶V�� JLYH� >VLF@� XV� ���� IRU� WKH� VHUYLFHV�ZH�
KDG�JLYHQ�WKHP���
:H�YLVLWHG�WKH�$PHULFDQ�ERWWOH�IDFWRU\�ZKHUH�WKHUH�ZDV�D�IODJ�UDLVLQJ�
H[HUFLVH�� �$IWHU�WKH�H[HUFLVHV�ZHUH�RYHU�ZH�ZHQW�WKURXJK�WKH�IDFWRU\���
:H�VDZ�WKH�PDFKLQHV�PDNLQJ�ERWWOHV�DQG�DOVR�KRZ�WKH\�ZHUH�FRROHG�
DQG�LQVSHFWHG�
2Q�RXU�ZD\�KRPH�ZH�KDG� WR� OD\� RYHU� IRU�DERXW���KRXUV� LQ�'HZLJKW�
>VLF@� DQG� ZKLOH� ZH� ZDV� >VLF@� WKHUH� ZH� VHUHQDGHG� &RO�� 'XVWLQ�� WKH�
IRXQGHU�RI�WKH�EDQG>�@��³7KH�%DQG�´ ������S����
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&RORQHO� :LOOLDP� *�� � 'XVWLQ� RI� 'ZLJKW�� ,OOLQRLV�� VHUYHG� DV� D� VWDWH� DQG�
QDWLRQDO� RIILFHU� LQ� WKH� 6RQV� RI� 9HWHUDQV�� 8�6�$�� �+HUULQJVKDZ�� ������� � 7KLV�
RUJDQL]DWLRQ� EHJDQ� LQ� ����� DV� DQ� DIILOLDWH� WR� WKH� *$5� �0HDGHU�� ������ DQG�
SURYLGHG� VXSSRUW� WR� WKH� KRPH� �0F&DXOH\�� ������� � ,W� LV� SRVVLEOH� WKDW� ER\V�
UHIHUUHG�WR�KLP�DV�WKH�IRXQGHU�RI�WKH�,62+%�EHFDXVH�KH�KHOSHG�VHFXUH�GRQDWLRQV�
IRU�WKH�SXUFKDVH�RI�WKH�JURXS¶V�ILUVW�VHW�RI�LQVWUXPHQWV�

)LJXUH��� ,OOLQRLV�6ROGLHUV¶ 2USKDQV¶ +RPH�%DQG��HDUO\�����V�

9HWHUDQV�DQG�RWKHU�IULHQGV�RI�WKH�,62+�FRQWLQXHG�WR�VKRZ�WKHLU�DSSUHFLDWLRQ�
DQG�VXSSRUW�IRU�WKH�EDQG�GXULQJ�WKH�����V���$IWHU�KHDULQJ�WKH�HQVHPEOH�SHUIRUP�
VHYHUDO� VHOHFWLRQV�DW�D� OXQFKHRQ� IRU� WKH�<RXQJ�0HQ¶V�&OXE�RI�%ORRPLQJWRQ� LQ�
������IRU�H[DPSOH��RQH�REVHUYHU�UHPDUNHG�WKDW�

7KHLU�SOD\LQJ�FRPSDUHV�TXLWH�IDYRUDEOH�ZLWK�EDQGV�PDGH�XS�HQWLUHO\�RI�
VHDVRQHG�PXVLFLDQV��DQG�LW� LV�WUXO\�UHPDUNDEOH�ZKHQ�WKHLU�DJH�LV�WDNHQ�
LQWR�FRQVLGHUDWLRQ���6RPH�RI�WKHP�DUH�VFDUFHO\�ODUJH�HQRXJK�WR�FDUU\�WKH�
LQVWUXPHQWV�WKH\�SOD\��EXW�QHYHUWKHOHVV�WKH\�SOD\�WKHP��DQG�SOD\�WKHP�
ZHOO����³6XSW��6SDIIRUG�7HOOV�RI�+RPH�´ ������S������
,Q�������WKH�,OOLQRLV�$PHULFDQ�/HJLRQ�JDYH��������IRU�WKH�SXUFKDVH�RI�QHZ�

XQLIRUPV� DQG�'U��:RRGV�RI�/D6DOOH�FRPSRVHG�D�PDUFK�WLWOHG�³,OOLQRLV�´ IRU�WKH�
EDQG�� �7KDW� VDPH�\HDU�� WKH�$PHULFDQ�/HJLRQ�$X[LOLDU\� GRQDWHG� WZR�SLDQRV�� D�
QXPEHU�RI�YLROLQV��DQG�D�FHOOR�WR�WKH�,62+�DQG�ILQDQFHG�WKH�SULYDWH�LQVWUXFWLRQ�
RI�HLJKW�SXSLOV��WKXV�HVWDEOLVKLQJ�D�EDVLV�IRU�D�VFKRRO�RUFKHVWUD��3DOPHU����������
%\�WKH�ODWH�����V��0HUU\�ZDV�OHDGLQJ�WKLV�HQVHPEOH�UDWKHU�WKDQ�WKH�EDQG�DW�WKH�
DQQXDO�FRPPHQFHPHQW�H[HUFLVHV��,62+��������
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)LJXUH����,OOLQRLV�6ROGLHUV¶ 2USKDQV¶ +RPH�%DQG��FLUFD������

7KH�,62+%�PDLQWDLQHG�LWV�UHODWLRQVKLS�ZLWK�YHWHUDQV¶ RUJDQL]DWLRQV�LQ�WKH�
VWDWH�� � ,Q� WKH� VXPPHU� RI� ������ IRU� H[DPSOH�� WKH� HQVHPEOH� PDUFKHG� LQ� WKH�
RSHQLQJ� SDUDGH� RI� DQ� HQFDPSPHQW� RI� 6SDQLVK�$PHULFDQ� :DU� YHWHUDQV� LQ�
.DQNDNHH��³6SDQLVK�:DU�9HWHUDQV�´ �������SHUIRUPHG�FRQFHUWV�DW�D�UHXQLRQ�RI�
VROGLHUV� LQ� 0RQPRXWK� �³/RFDO� ,OOLQRLV� 9ROXQWHHUV�´ ������� DQG� DWWHQGHG� WKH�
$PHULFDQ�/HJLRQ�FRQYHQWLRQ�LQ�-ROLHW��ZKLFK�IHDWXUHG�FRPSHWLWLRQV�IRU�/HJLRQ�
SRVW�EDQGV��DQG�GUXP�DQG�EXJOH�FRUSV���-XGJHV�IRU�WKH�FRQWHVWV�LQFOXGHG�9LFWRU�-��
*UDEHO��IRUPHU�GLUHFWRU�RI�WKH�:HVWHUQ�(OHFWULF�%DQG�LQ�&KLFDJR��*HRUJH�*DXOW�
RI� WKH� 'L[LH�0XVLF� +RXVH� LQ� &KLFDJR�� DQG� $�� 5��0F$OOLVWHU�� GLUHFWRU� RI� WKH�
-ROLHW�7RZQVKLS�+LJK�6FKRRO�%DQG���7KH�,62+%�SDUWLFLSDWHG�LQ�WKLV�HYHQW�DV�DQ�
H[KLELWLRQ� JURXS� �³*DOODJKHU� LV�%RRVWHG�´ ������ DQG� DWWHQGHG� VLPLODU� FRQWHVWV�
VSRQVRUHG�E\�WKH�$PHULFDQ�/HJLRQ�WKURXJKRXW�WKH�����V��H�J���³2YHU������LQ����
8QLWV�´ ������

$IWHU�+��2��0HUU\�����������

/HWWD�0DUJDUHW�6FKZDUW]�EHJDQ�WHDFKLQJ�SLDQR�DQG�VWULQJV�DW�WKH�,6	6&6�LQ�
����� DQG� HYHQWXDOO\� DVVXPHG� UHVSRQVLELOLW\� IRU� WKH� RUFKHVWUD� �,618�� ������
,6	6&6�� ����D�� ����E��� �0HUU\� OHIW� WKH� LQVWLWXWLRQ� DW� WKH� HQG� RI� WKH� ��������
DFDGHPLF�\HDU� �³+��2��0HUU\��3URPLQHQW� LQ�0XVLF�´ ������DQG�ZDV�VXFFHHGHG�
E\�+HQU\�2��+HUEHUW�� D� JUDGXDWH� RI� %XWOHU�8QLYHUVLW\� RI� ,QGLDQDSROLV�� ,QGLDQD�
�5XVVHOO�� ������ ,618�� ������� � 0HUU\� FRQWLQXHG� WR� GLUHFW� WKH� /LQFROQ� +LJK�
6FKRRO� %DQG� DQG� 2UFKHVWUD� DV� ZHOO� DV� WKH� /LQFROQ� &LYLF� 2UFKHVWUD� XQWLO� KLV�
GHDWK�IURP�D�KHDUW�DWWDFN�RQ�0RQGD\��6HSWHPEHU�����������DW����\HDUV�RI�DJH���
+H�ZDV�D�SURPLQHQW�FRQGXFWRU�DQG�PXVLF�HGXFDWRU�LQ�FHQWUDO�,OOLQRLV�IRU�RYHU����
\HDUV���



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

7KH� ,6	6&6�%DQG� �,6	6&6%��H[LVWHG� IRU� WKH�QH[W� VHYHUDO�GHFDGHV�� �7KH�
�����$QQXDO�5HSRUW VWDWHG�WKDW�WKH�HQVHPEOH�SHUIRUPHG�WKURXJKRXW�WKH�DUHD�DQG�
SDUWLFLSDWHG� LQ� VHYHUDO� UDGLR� EURDGFDVWV� RYHU� VWDWLRQV�:0$4� LQ� &KLFDJR� DQG�
:-%&�LQ�%ORRPLQJWRQ���%\�WKLV�WLPH��WKH�LQVWUXPHQWDO�SURJUDP�KDG�H[SDQGHG�WR�
LQFOXGH�D�EDQG��GUXP�DQG�EXJOH�FRUSV��DQG�RUFKHVWUD� WKDW�ZHUH�DOO�³LQ�SRSXODU�
GHPDQG´ �5XVVHOO�� ������ S�� ����� 2Q� 'HFHPEHU� ���� ������ WKH� ,6	6&6%�
SUHVHQWHG� D� FRQFHUW� DW� WKH�*RYHUQRU¶V�0DQVLRQ� LQ�6SULQJILHOG� IRU� D� FKLOGUHQ¶V�
&KULVWPDV�(YH�SDUW\�KRVWHG�E\�*RYHUQRU�'ZLJKW�*UHHQ�DQG�KLV�IDPLO\���7KH����
SLHFH�HQVHPEOH�SHUIRUPHG�QH[W�WR�WKH�ODUJH�&KULVWPDV�WUHH�RQ�WKH�IURQW�ODZQ�DQG�
IURP� WKH� SRUWLFR� EHIRUH� WKH\� HQMR\HG� D� VSHFLDO� GLQQHU� DW� WKH�PDQVLRQ� �³2YHU�
�����&KLOGUHQ�´ ��������

$SSHDUDQFHV� WKH� IROORZLQJ�DFDGHPLF�\HDU�LQFOXGHG�SDUDGHV� IRU�+DOORZHHQ�
DQG�0HPRULDO� 'D\�� D� ERQG� UDOO\�� DQG� D�PXVLF� IHVWLYDO� �³0XVLF�2UJDQL]DWLRQV�
*LYH� 0DQ\� 3HUIRUPDQFHV�´ ������� � 2Q� -XO\� ��� ������ WKH� EDQG� SUHVHQWHG� D�
VSHFLDO�FRQFHUW�GXULQJ� ,QGHSHQGHQFH�'D\� FHOHEUDWLRQV�DW� WKH�KRPH��³)RXUWK�RI�
-XO\� DW�&KLOGUHQ¶V�6FKRRO�´ ������� �'LUHFWRUV� RI� WKH� ,6	6&6%�GXULQJ� WKH� ODWH�
����V� DQG� HDUO\� ����V� LQFOXGHG� &KDUOHV� 1HZWRQ� ������������� %DUQH\� 0��
7KRPSVRQ��������������DQG�3URIHVVRU�:D\QH�)��6KHUUDUG�������"���ZKR�VHUYHG�
RQ�WKH�IDFXOW\�DW�,618��������������������

,QGLYLGXDO�LQVWUXFWLRQ�LQ�ERWK�YRFDO�DQG�LQVWUXPHQWDO�PXVLF�FRQWLQXHG�DW�WKH�
LQVWLWXWLRQ�LQ�WKH�����V�� �+RZHYHU��RWKHU�DFWLYLWLHV�JUDGXDOO\�RYHUVKDGRZHG�WKH�
EDQG� DV� WKH� QXPEHU� RI� VWXGHQWV� ZLWK� VHULRXV� HPRWLRQDO� DQG� FRJQLWLYH�
LPSDLUPHQWV� LQFUHDVHG� �,6	6&6�� ������ 5�� &REE�� SHUVRQDO� FRPPXQLFDWLRQ��
$XJXVW� ��� ������� � $OWKRXJK� ,� IRXQG� QR� HYLGHQFH� RI� WKH� ,6	6&6%� DIWHU� -XQH�
�����ZKHQ�WKH\�SOD\HG�DW�WKH�DQQXDO�JUDGXDWLRQ�FHUHPRQ\��,6	6&6���������WKH�
JURXS�PLJKW�KDYH�H[LVWHG�XQWLO�WKH�IDFLOLW\�FORVHG�LQ������

6XPPDU\�DQG�&RQFOXVLRQ

7KH� ,62+� RUJDQL]HG� D� EDQG� LQ� ����� WR� SURYLGH� UHFUHDWLRQ� IRU� WKH� PDOH�
UHVLGHQWV�DQG�VHUYLFH�WR�WKH�VFKRRO�DQG�FRPPXQLW\���+HUEHUW�2��0HUU\�DVVXPHG�
WKH� EDQGPDVWHU¶V� SRVLWLRQ� LQ� ����� DQG� LPSURYHG� WKH� LQVWUXPHQWDWLRQ� DQG�
PXVLFLDQVKLS�RI� WKH�HQVHPEOH�� �7KH�EDQG�DSSHDUHG� IUHTXHQWO\�DW� WKH�KRPH�DQG�
WKURXJKRXW� ,OOLQRLV� DW� FLYLF� HYHQWV� DQG� PHHWLQJV� RI� WKH� *UDQG� $UP\� RI� WKH�
5HSXEOLF�DQG�RWKHU�YHWHUDQV¶ DVVRFLDWLRQV���0HUU\�OHIW�WKH�,62+�LQ������DQG�ZDV�
VXFFHHGHG� E\� +HQU\� 2�� +HUEHUW�� � $OWKRXJK� WKH� ,62+� %DQG� UHPDLQHG� DFWLYH�
WKURXJKRXW� WKH� ����V� DQG� EH\RQG�� LW� DSSHDUV� WKDW� RWKHU� DFWLYLWLHV� JUDGXDOO\�
RYHUVKDGRZHG�WKH�HQVHPEOH�

7KH� ,62+%� SURYLGHG� LWV� PHPEHUV²ZKR� RIWHQ� KDG� OLWWOH� FRQQHFWLRQ� WR�
IDPLO\�RU�SODFH²ZLWK�D�PHDQV�RI�ILQGLQJ�LGHQWLW\�DQG�ZRUWK�WKURXJK�D�FORVH�NQLW�
RUJDQL]DWLRQ�WKDW�VHUYHG�WKHLU�VFKRRO��FLW\��DQG�H[WHQGHG�FRPPXQLW\�RI�YHWHUDQV�
WKURXJKRXW� WKH�VWDWH�� �2IILFLDOV�SUREDEO\�DOVR� UHJDUGHG� WKH�EDQG�DV�D�PHDQV�RI�
YRFDWLRQDO�WUDLQLQJ�WKURXJK�ZKLFK�VWXGHQWV�FRXOG�RQH�GD\�HDUQ�SDUW�RU�DOO�RI�WKHLU�
OLYLQJ���$OWKRXJK�QRW�VWDWHG�GLUHFWO\�LQ�GDWD�FRQQHFWHG�ZLWK�WKH�,62+��OHDGHUV�LQ�
PXVLF� HGXFDWLRQ� RIWHQ� SURPRWHG� VFKRRO� PXVLF� DV� SUHSDUDWLRQ� IRU� IXWXUH�
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HPSOR\PHQW� GXULQJ� WKH� SURJUHVVLYH� HUD� �H�J��� &DUU�� ������*LGGLQJV� 	� %DNHU��
��������

'HWDLOV FRQFHUQLQJ� WKH� VXFFHVV� RI� WKH� ,62+%� LOOXVWUDWH� WKH� SRWHQWLDO� DQG�
YDOXH� RI� PXVLF� HGXFDWLRQ� IRU� DW�ULVN� VWXGHQWV� WRGD\�� 5HVHDUFKHUV� VKRXOG� DOVR�
H[DPLQH�LQVWUXPHQWDO�PXVLF�SURJUDPV�LQ�RWKHU�UHVLGHQWLDO�KRPHV�DQG�VFKRROV�IRU�
GHSHQGHQW��H�J���6KDQVN\���������LPSDLUHG��H�J���6KHOGRQ���������DQG�GHOLQTXHQW�
�H�J���+DVK��������\RXWK�GXULQJ�WKH�QLQHWHHQWK�DQG�HDUO\�WZHQWLHWK�FHQWXULHV��DV�
ZHOO�DV�WKRVH�VXSSRUWHG�E\�PRGHUQ�IDFLOLWLHV�DQG�RUJDQL]DWLRQV�WKDW�VHUYH�WKHVH�
SRSXODWLRQV�� � (O� 6LVWHPD� �L�H��� 7KH� 6\VWHP��� IRU� H[DPSOH�� KDV� RIIHUHG� PXVLF�
LQVWUXFWLRQ� IRU� FKLOGUHQ� LQ� 9HQH]XHOD� VLQFH� ����� DQG� LQVSLUHG� FRPSDUDEOH�
SURJUDPV�DURXQG�WKH�ZRUOG��/HVQLDN����������2WKHU�LQLWLDWLYHV�WR�GHYHORS�EDQGV�
DQG� RUFKHVWUDV� DPRQJ� GLVDGYDQWDJHG� VWXGHQWV� LQFOXGH� WKH� 0HUX 0XVLF�
3URMHFW� LQ� .HQ\D� �)HOWV�� ������� WKH� /DQGILOOKDUPRQLF� LQ� &DWHXUD�� 3DUDJXD\�
�/DQGILOOKDUPRQLF�� Q�G���� DQG� WKH� -HIIHUVRQ� 3DULVK� 6KHULII¶V� 2IILFH� %DQG� RI�
([FHOOHQFH�LQ�-HIIHUVRQ�3DULVK��/RXLVLDQD��:LOOLH��������� �7KLV�OLQH�RI�UHVHDUFK�
ZLOO� LQIRUP� FXUUHQW� SHGDJRJ\� DQG� DGYRFDF\� IRU� PXVLF� LQVWUXFWLRQ� DPRQJ�
XQGHUVHUYHG�SRSXODWLRQV�DQG�DGG�WR�WKH�KLVWRULFDO�UHFRUG�RI�PXVLF�HGXFDWLRQ�LQ�
WKH�8QLWHG�6WDWHV�

5HIHUHQFHV

$PXVHPHQWV���������6HSWHPEHU�����1HZ�<RUN�7LPHV��S����
%DQGPDVWHUV¶ PHHWLQJ �������1RYHPEHU������>XQSXEOLVKHG�OLVW�RI�SDUWLFLSDQWV@��

$�� $XVWLQ� +DUGLQJ� &ROOHFWLRQ� �VXEVHULHV� ��� ER[� ����� IROGHU� ����� 6RXVD�
$UFKLYHV�DQG�&HQWHU�IRU�$PHULFDQ�0XVLF��8QLYHUVLW\�RI�,OOLQRLV�DW�8UEDQD�
&KDPSDLJQ�

%DQWD��:�� &�� ������� )HEUXDU\� ���� .QLJKWVWRZQ� VROGLHUV¶ DQG� VDLORUV¶ RUSKDQV�
KRPH�� 0DUWLQVYLOOH� 5HSXEOLFDQ�� 5HWULHYHG� IURP�
KWWS���ZZZ�KFJV�QHW�NVVRK�KWPO�

%DVVHWW��)��&����������6XSHULQWHQGHQW¶V�UHSRUW��,Q��)RXUWHHQWK�%LHQQLDO�5HSRUW�RI�
WKH� 7UXVWHHV�� 6XSHULQWHQGHQW� DQG� 7UHDVXUHU� RI� WKH� ,OOLQRLV� 6ROGLHUV¶
2USKDQV�+RPH�DW�1RUPDO �SS���������6SULQJILHOG��,/��(G��)��+DUWPDQ�

%HDYHU�� 3�� -�� �������� +LVWRU\� RI� /RJDQ� FRXQW\�� ,OOLQRLV�� 'DOODV� 7;�� /RJDQ�
&RXQW\�+HULWDJH�)RXQGDWLRQ�	�7D\ORU�3XEOLVKLQJ�

%ORRPLQJWRQ� +LJK� 6FKRRO� �������� 7KH� $HJLV >%ORRPLQJWRQ� +LJK� 6FKRRO�
<HDUERRN@��%ORRPLQJWRQ� ,/��$XWKRU�

%ORRPLQJWRQ¶V�KDOI�FHQWXU\���������0D\������&KLFDJR�'DLO\�7ULEXQH��S����
%UDQVRQ��0����������7KH�HVWDEOLVKPHQW�RI�WKH�,OOLQRLV�VROGLHUV¶ RUSKDQV¶ KRPH��

8QSXEOLVKHG�PDQXVFULSW��,OOLQRLV�6WDWH�8QLYHUVLW\�
&DUU��1��5����������%XLOGLQJ�WKH�VFKRRO�RUFKHVWUD��$�JXLGH�IRU�OHDGHUV��(ONKDUW�

,1��&��*��&RQQ�
&LW\�DQG�VXEXUEDQ�QHZV���������$XJXVW������1HZ�<RUN�7LPHV��S����
&ODJJHWW��:��+����������6ROGLHUV¶ RUSKDQV¶ KRPH�EDQG��,Q��7ZHQW\�VL[WK�ELHQQLDO�

UHSRUW� RI� WKH� ,OOLQRLV� VROGLHUV¶ RUSKDQV¶ KRPH� DW� 1RUPDO�� ,OOLQRLV �S�� �����
6SULQJILHOG��,/��,OOLQRLV�6WDWH�-RXUQDO�&R�



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

&OHPHQWV�� ,�� ��������5HSRUW�RI� WKH�VXSHULQWHQGHQW�� ,Q��)LIWHHQWK�ELHQQLDO� UHSRUW�
RI� WKH� WUXVWHHV�� VXSHULQWHQGHQW� DQG� WUHDVXUHU� RI� WKH� ,OOLQRLV� VROGLHUV¶
RUSKDQV�KRPH�DW�1RUPDO �SS��������6SULQJILHOG��,/��3KLOOLSV�%URWKHUV�

'DUOLQJ�FDOOV�/HH�WUDLWRU���������0D\������&KLFDJR�'DLO\�7ULEXQH��S����
'D\�ILWWLQJO\�FHOHEUDWHG���������-XO\�����3DQWDJUDSK��S����
'H�0RWWH��+��&����������6XSHULQWHQGHQW¶V�UHSRUW��,Q��(OHYHQWK�ELHQQLDO�UHSRUW�RI�

WKH�WUXVWHHV� VXSHULQWHQGHQW�DQG�WUHDVXUHU�RI�WKH�,OOLQRLV�VROGLHUV¶ RUSKDQV¶
KRPH��DW�1RUPDO �SS���������6SULQJILHOG��,/��+��:��5RNNHU�

'H�0RWWH��+��&����������%ULHI�KLVWRU\�RI�WKH�VROGLHUV¶ RUSKDQV¶ KRPH�ORFDWHG�DW�
1RUPDO�� ,OOLQRLV������������� ,Q��%ULHI�KLVWRU\�RI� WKH�FKDULWDEOH� LQVWLWXWLRQV�
RI� WKH� VWDWH� RI� ,OOLQRLV �FKDSWHUV� LQGLYLGXDOO\� SDJLQDWHG��� &KLFDJR��
&RPPLWWHH� RQ� 6WDWH� &KDULWDEOH� ,QVWLWXWLRQV�� 	� ,OOLQRLV� %RDUG� RI� :RUOG¶V�
)DLU�&RPPLVVLRQHUV��&KLFDJR��-RKQ�0RUULV�&RPSDQ\�

'RH��$��3�� �������6HSWHPEHU������+LVWRU\�RI� ,RZD�VROGLHUV�RUSKDQV¶ KRPH�� ,WV�
ULVH�DQG�JURZWK�� µWLV�D�PRGHO�LQVWLWXWLRQ��'DLO\�7LPHV��Q��S��5HWULHYHG�IURP�
KWWS���ZZZ�FHOWLFFRXVLQV�QHW�VFRWW�VROGLHUVRUSKDQVKRPH�KWP�

'ZLJKW�YHWHUDQV���������6HSWHPEHU�����'HFDWXU�'DLO\�5HYLHZ��S����
(GZDUGV�� %�� �Q�G���� 3URIHVVRU� %LOO¶V� JXLGH� WR� UDJWLPH� DQG� WUDGLWLRQDO� MD]]�

FRPSRVHUV��5HWULHYHG�IURP�KWWS���UDJSLDQR�FRP�UDJWLPH��VKWPO
)HOWV�� /�� ������� $XJXVW��� 6WULQJV� LQ� .HQ\D�� $PHULFDQ� 6X]XNL� -RXUQDO�� �������

5HWULHYHG�IURP�KWWSV���VX]XNLDVVRFLDWLRQ�RUJ�QHZV�VWULQJV�LQ�NHQ\D�
)RXUWK�RI�-XO\�DW�FKLOGUHQ¶V�VFKRRO��������-XO\�����3DQWDJUDSK��S������
*DOODJKHU� LV� ERRVWHG�� ������� $XJXVW� ����� 5RFNIRUG� 'DLO\� 5HJLVWHU�*D]HWWH��

SS�������
*LGGLQJ��7�� 3���	�%DNHU��(��/�� ��������+LJK� VFKRRO�PXVLF� WHDFKLQJ��$SSOHWRQ�

:,��(DUO�/��%DNHU�
+DVK�� 3��0�� ��������7KH�&KLFDJR� UHIRUP� VFKRRO� EDQG�� ����������� -RXUQDO� RI�

5HVHDUFK�LQ�0XVLF�(GXFDWLRQ��������������
+HUULQJVKDZ�� 7�� :�� �������� +HUULQJVKDZ¶V� $PHULFDQ� VWDWHVPDQ� DQG� SXEOLF�

RIILFLDO�\HDU�ERRN��&KLFDJR��$PHULFDQ�3XEOLVKHUV¶ $VVRFLDWLRQ�
+��2��0HUU\��SURPLQHQW�LQ�PXVLF��GLHV���������6HSWHPEHU������/LQFROQ�(YHQLQJ�

&RXULHU��SS��������
+XJKHV��(��:���	�0F&UDFNHQ��:��&����������3ULGH�RI�2KLR��7KH�KLVWRU\�RI�WKH�

2KLR�VROGLHUV¶ DQG�VDLORUV¶ RUSKDQV¶ KRPH�DW�;HQLD��2KLR�������������2KLR�
$VVRFLDWLRQ�RI�([�3XSLOV��;HQLD��2KLR��������

,OOLQRLV� $UFKLYHV� �Q�G���� 5HFRUG� JURXS� ��������� ,OOLQRLV� VROGLHUV¶ DQG� VDLORUV¶
FKLOGUHQ¶V� VFKRRO�� 5HWULHYHG� IURP� KWWS���DUFKRQ�LOVRV�QHW�"S FUHDWRUV�
FUHDWRU	LG ��

,OOLQRLV�$V\OXP�IRU�)HHEOH�0LQGHG�&KLOGUHQ���������7ZHQWLHWK�ELHQQLDO�UHSRUW�RI�
WKH�WUXVWHHV��VXSHULQWHQGHQW�DQG�WUHDVXUHU�RI�WKH�,OOLQRLV�DV\OXP�IRU�IHHEOH�
PLQGHG�FKLOGUHQ�DW�/LQFROQ��6SULQJILHOG��,/��3KLOOLSV�%URWKHUV�

,OOLQRLV�$V\OXP�IRU�)HHEOH�0LQGHG�&KLOGUHQ���������7ZHQW\�ILUVW�ELHQQLDO�UHSRUW�
RI WKH� WUXVWHHV�� VXSHULQWHQGHQW� DQG� WUHDVXUHU� RI� WKH� ,OOLQRLV� DV\OXP� IRU�
IHHEOH�PLQGHG� FKLOGUHQ� DW� /LQFROQ�� 6SULQJILHOG�� ,/�� ,OOLQRLV� 6WDWH� -RXUQDO�
&RPSDQ\��
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,OOLQRLV� $V\OXP� IRU� )HHEOH� 0LQGHG� &KLOGUHQ� �������� 7ZHQW\�VHFRQG� ELHQQLDO�
UHSRUW� RI� WKH� WUXVWHHV�� VXSHULQWHQGHQW� DQG� WUHDVXUHU� RI� WKH� ,OOLQRLV� DV\OXP�
IRU�IHHEOH�PLQGHG�FKLOGUHQ�DW�/LQFROQ��6SULQJILHOG��,/��,OOLQRLV�6WDWH�-RXUQDO�
&RPSDQ\��

,OOLQRLV�6ROGLHU¶V�DQG�6DLORUV¶ &KLOGUHQ¶V�6FKRRO������D���$�GD\�DW�WKH�VROGLHUV¶
	�VDLORUV¶ FKLOGUHQ¶V�VFKRRO��,66&6 &ROOHFWLRQ��%R[����)ROGHU�����0F/HDQ�
&RXQW\�+LVWRULFDO�0XVHXP�/LEUDU\��%ORRPLQJWRQ��,OOLQRLV��

,OOLQRLV� 6ROGLHU¶V� DQG� 6DLORUV¶ &KLOGUHQ¶V� 6FKRRO� �����E�� -XQH� ���� 6L[W\�IRXUWK�
DQQXDO� FRPPHQFHPHQW� RI� WKH� ,OOLQRLV� VROGLHU¶V� DQG� VDLORUV¶ FKLOGUHQ¶V�
VFKRRO� >SURJUDP@�� ,66&6�&ROOHFWLRQ� �%R[� ��� )ROGHU� �����0F/HDQ�&RXQW\�
+LVWRULFDO�0XVHXP�/LEUDU\��%ORRPLQJWRQ��,OOLQRLV�

,OOLQRLV�6ROGLHUV¶ DQG�6DLORUV¶ &KLOGUHQ¶V�6FKRRO���������%LDQQXDO�UHSRUW�RI�WKH�
,OOLQRLV�VROGLHUV¶ DQG�VDLORUV¶ FKLOGUHQ¶V�VFKRRO�����������,66&6�&ROOHFWLRQ�
�%R[� ��� )ROGHU� ����� 0F/HDQ� &RXQW\� +LVWRULFDO� 0XVHXP� /LEUDU\��
%ORRPLQJWRQ��,OOLQRLV��

,OOLQRLV� 6ROGLHUV¶ DQG� 6DLORUV¶ &KLOGUHQ¶V� 6FKRRO� �������� ,OOLQRLV� VROGLHUV¶ DQG�
VDLORUV¶ FKLOGUHQ¶V� VFKRRO��(LJKWK�JUDGH�H[HUFLVHV�� ,66&6�&ROOHFWLRQ� �%R[�
��� )ROGHU� �����0F/HDQ�&RXQW\�+LVWRULFDO�0XVHXP�/LEUDU\��%ORRPLQJWRQ��
,OOLQRLV��

,OOLQRLV�6ROGLHUV¶ 2USKDQV¶ +RPH��������-XQH�����6L[WLHWK�DQQXDO�FRPPHQFHPHQW�
RI�WKH�,OOLQRLV�VROGLHU¶V�RUSKDQV¶ KRPH�>SURJUDP@��,66&6�&ROOHFWLRQ��%R[����
)ROGHU� ����� 0F/HDQ� &RXQW\� +LVWRULFDO� 0XVHXP� /LEUDU\�� %ORRPLQJWRQ��
,OOLQRLV��

,OOLQRLV�6ROGLHUV¶ 2USKDQV¶ +RPH�DW�1RUPDO� ��������7KLUWHHQWK�ELHQQLDO� UHSRUW�
RI� WKH� WUXVWHHV�� VXSHULQWHQGHQW� DQG� WUHDVXUHU� RI� WKH� ,OOLQRLV� VROGLHUV¶
RUSKDQV¶ KRPH�DW�1RUPDO��6SULQJILHOG��,/��+��:��5RNNHU��

,OOLQRLV�6ROGLHUV¶ 2USKDQV¶ +RPH�DW�1RUPDO���������)RXUWHHQWK�ELHQQLDO�UHSRUW�
RI� WKH� WUXVWHHV�� VXSHULQWHQGHQW� DQG� WUHDVXUHU� RI� WKH� ,OOLQRLV� VROGLHUV¶
RUSKDQV¶ KRPH�DW�1RUPDO��6SULQJILHOG��,/��(G��)��+DUWPDQ��

,OOLQRLV�6ROGLHUV¶ 2USKDQV¶ +RPH�DW�1RUPDO���������)LIWHHQWK�ELHQQLDO�UHSRUW�RI�
WKH�WUXVWHHV��VXSHULQWHQGHQW�DQG�WUHDVXUHU�RI�WKH�,OOLQRLV�VROGLHUV¶ RUSKDQV¶
KRPH�DW�1RUPDO��6SULQJILHOG��,/��3KLOOLSV�%URWKHUV��

,OOLQRLV�6ROGLHUV¶ 2USKDQV¶ +RPH�DW�1RUPDO ��������(LJKWHHQWK�ELHQQLDO�UHSRUW�
RI� WKH� WUXVWHHV�� VXSHULQWHQGHQW� DQG� WUHDVXUHU� RI� WKH� ,OOLQRLV� VROGLHUV¶
RUSKDQV�KRPH�DW�1RUPDO��6SULQJILHOG��,/��3KLOOLSV�%URWKHUV��

,OOLQRLV�6ROGLHUV¶ 2USKDQV¶ +RPH�DW�1RUPDO���������1LQHWHHQWK�ELHQQLDO�UHSRUW�
RI� WKH� WUXVWHHV�� VXSHULQWHQGHQW� DQG� WUHDVXUHU� RI� WKH� ,OOLQRLV� VROGLHUV¶
RUSKDQV�KRPH�DW�1RUPDO��6SULQJILHOG��,/��3KLOOLSV�%URWKHUV��

,OOLQRLV�6ROGLHUV¶ 2USKDQV¶ +RPH�DW�1RUPDO���������7ZHQWLHWK�ELHQQLDO�UHSRUW�RI�
WKH�WUXVWHHV�� VXSHULQWHQGHQW�DQG� WUHDVXUHU�RI� WKH� ,OOLQRLV� VROGLHUV¶ RUSKDQV�
KRPH�DW�1RUPDO��6SULQJILHOG��,/��,OOLQRLV�6WDWH�-RXUQDO�&RPSDQ\��

,OOLQRLV�6ROGLHUV¶ 2USKDQV¶ +RPH�DW�1RUPDO���������7ZHQW\�ILUVW�ELHQQLDO�UHSRUW�
RI�WKH�PDQDJLQJ�RIILFHU�RI�WKH�,OOLQRLV�6ROGLHUV¶ 2USKDQV¶ +RPH�DW�1RUPDO��
6SULQJILHOG��,/��,OOLQRLV�6WDWH�-RXUQDO�&RPSDQ\��
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,OOLQRLV� 6ROGLHUV¶ 2USKDQV¶ +RPH� DW� 1RUPDO� �������� 7ZHQW\�IRXUWK� ELHQQLDO�
UHSRUW�RI�WKH�,OOLQRLV�VROGLHUV¶ RUSKDQV�KRPH��6SULQJILHOG��,/��,OOLQRLV�6WDWH�
-RXUQDO�&RPSDQ\��

>,OOLQRLV� 6ROGLHUV¶ 2USKDQV¶ +RPH� %DQG�� HDUO\� ����V@� �SRVWFDUG��� �FD�� �������
,OOLQRLV� 6ROGLHUV¶ DQG� 6DLORUV¶ &KLOGUHQ¶V� 6FKRRO� +LVWRULFDO� 3UHVHUYDWLRQ�
6RFLHW\�$UFKLYHV��1RUPDO��,/�

>,OOLQRLV�6ROGLHUV¶ 2USKDQV¶ +RPH�%DQG��FLUFD�����@� �SKRWRJUDSK��� �FD���������
,OOLQRLV�6ROGLHUV¶ DQG�6DLORUV¶ &KLOGUHQ¶V�6FKRRO��,66&6��&ROOHFWLRQ���3KRWR�
&ROOHFWLRQ� %R[ ��� )ROGHU� ����0FOHDQ� &RXQW\� +LVWRULFDO� 6RFLHW\�$UFKLYHV��
%ORRPLQJWRQ��,/��

,OOLQRLV�6WDWH�1RUPDO�8QLYHUVLW\���������,OOLQRLV�VWDWH�QRUPDO�XQLYHUVLW\�EXOOHWLQ
�1R�������1RUPDO��,/��$XWKRU�

,OOLQRLV�6WDWH�1RUPDO�8QLYHUVLW\���������,OOLQRLV�VWDWH�QRUPDO�XQLYHUVLW\�EXOOHWLQ
�1R�������1RUPDO��,/��$XWKRU��

,OOLQRLV�6WDWH�1RUPDO�8QLYHUVLW\���������,OOLQRLV�VWDWH�QRUPDO�XQLYHUVLW\�EXOOHWLQ
�1R�������1RUPDO��,/��$XWKRU��

,OOLQRLV�6WDWH�1RUPDO�8QLYHUVLW\���������,OOLQRLV�VWDWH�QRUPDO�XQLYHUVLW\�EXOOHWLQ
�1R�������1RUPDO��,/��$XWKRU�

,OOLQRLV�6WDWH�1RUPDO�8QLYHUVLW\���������,OOLQRLV�VWDWH�QRUPDO�XQLYHUVLW\�EXOOHWLQ
�1R�������1RUPDO��,/��$XWKRU��

,QGHSHQGHQW� 2UGHU� RI� 2GG� )HOORZV� �Q�G���� ,22)� KLVWRU\� ± WKHQ� DQG� QRZ��
5HWULHYHG� IURP�
KWWS���ZZZ�LRRI�RUJ�,22)�$ERXWB8V�,22)B+LVWRU\�KLVWRU\BQRZDQGWKHQ�,
22)�$ERXW86�KLVWRU\BWKHQDQGQRZ�DVS["KNH\ �������E���F����FG�
E�H���FF��D��D���

.HHQH��-��$����������$�KLVWRU\�RI�PXVLF�HGXFDWLRQ�LQ�WKH�8QLWHG�6WDWHV ��QG HG����
&HQWHQQLDO�&2��*OHQEULGJH�3XEOLVKLQJ�/WG�

.QLJKW�� *�� %�� �Q�� G���� *UDQG� DUP\� RI� WKH� UHSXEOLF� KLVWRU\�� 5HWULHYHG� IURP�
KWWS���VXYFZ�RUJ�JDU�KWP

/DQGILOOKDUPRQLF�� 7KH� ZRUOG� VHQGV� XV� JDUEDJH�� :H� VHQG� EDFN� PXVLF� �Q�G����
5HWULHYHG�IURP�KWWS���ZZZ�ODQGILOOKDUPRQLFPRYLH�FRP�

/HVQLDN��0����������(O�VLVWHPD�DQG�$PHULFDQ�PXVLF�HGXFDWLRQ��0XVLF�(GXFDWRUV�
-RXUQDO���������������

/HODQG��$���DQG�2ERURFHDQX��0����������$PHULFDQ�ZDU�DQG�PLOLWDU\�RSHUDWLRQV�
FDVXDOWLHV�� /LVWV� DQG� VWDWLVWLFV �&56� 2UGHU� &RGH� 5/��������:DVKLQJWRQ�
'&�� &RQJUHVVLRQDO� 5HVHDUFK� 6HUYLFH�� 5HWULHYHG� IURP� KWWS���ZZZ��
IDV�RUJ�VJS�FUV�QDWVHF�5/������SGI

/LQFROQ�� $�� ������� $SULO� ����� 6HFRQG� LQDXJXUDO� DGGUHVV�� 5HWULHYHG� IURP�
KWWS���ZZZ�ORF�JRY�UU�SURJUDP�ELE�RXUGRFV�/LQFROQ�QG�KWPO

/RFDO� ,OOLQRLV� YROXQWHHUV� ZLOO� DWWHQG� UHXQLRQ�� ������� $XJXVW� ���� 5RFNIRUG�
0RUQLQJ�6WDU��S����

0F$OYLQ�� (�� ������� -XQH��� 7KH� EDQG��(FKR�� S�� ���� ,66&6� &ROOHFWLRQ� �%R[� ���
)ROGHU� ����� 0F/HDQ� &RXQW\� +LVWRULFDO� 0XVHXP� /LEUDU\�� %ORRPLQJWRQ��
,OOLQRLV�



1R���������� ��

0F&DXOH\��0��(����������6FKRRO�UHSRUW��,Q��7ZHQW\�IRXUWK�ELHQQLDO�UHSRUW�RI�WKH�
,OOLQRLV� VROGLHUV¶ RUSKDQV� KRPH �SS�� �������� 6SULQJILHOG�� ,/�� ,OOLQRLV� 6WDWH�
-RXUQDO�&RPSDQ\��

0F&DXOH\��5��1�� ��������6XSHULQWHQGHQW¶V�UHSRUW�� ,Q��6L[WHHQWK�ELHQQLDO� UHSRUW�
RI� WKH� WUXVWHHV�� VXSHULQWHQGHQW� DQG� WUHDVXUHU� RI� WKH� ,OOLQRLV� VROGLHUV¶
RUSKDQV�KRPH�DW�1RUPDO �SS���������6SULQJILHOG��,/��3KLOOLSV�%URWKHUV��

0F&DXOH\�� 5�� 1�� �������� 6XSHULQWHQGHQW¶V� UHSRUW�� ,Q�� 6HYHQWHHQWK� ELHQQLDO�
UHSRUW�RI�WKH�WUXVWHHV��VXSHULQWHQGHQW�DQG�WUHDVXUHU�RI�WKH�,OOLQRLV�VROGLHUV¶
RUSKDQV�KRPH�DW�1RUPDO �SS���������6SULQJILHOG��,/��3KLOOLSV�%URWKHUV��

0F&DXOH\�� 5�� 1�� �������� 5HSRUW� RI� VXSHULQWHQGHQW�� ,Q�� (LJKWHHQWK� ELHQQLDO�
UHSRUW�RI�WKH�WUXVWHHV��VXSHULQWHQGHQW�DQG�WUHDVXUHU�RI�WKH�,OOLQRLV�VROGLHUV¶
RUSKDQV¶ KRPH�DW�1RUPDO �SS���������6SULQJILHOG��,/��3KLOOLSV�%URWKHUV��

0F&DXOH\�� 5�� 1�� �������� 5HSRUW� RI� VXSHULQWHQGHQW�� ,Q�� 1LQHWHHQWK� ELHQQLDO�
UHSRUW�RI�WKH�WUXVWHHV��VXSHULQWHQGHQW�DQG�WUHDVXUHU�RI�WKH�,OOLQRLV�VROGLHUV¶
RUSKDQV¶ KRPH�DW�1RUPDO �SS���������6SULQJILHOG��,/��3KLOOLSV�%URWKHUV��

0F&DXOH\��5��1����������5HSRUW�RI�VXSHULQWHQGHQW��,Q��7ZHQWLHWK�ELHQQLDO�UHSRUW�
RI� WKH� WUXVWHHV�� VXSHULQWHQGHQW� DQG� WUHDVXUHU� RI� WKH� ,OOLQRLV� VROGLHUV¶
RUSKDQV¶ KRPH�DW�1RUPDO �SS���������6SULQJILHOG��,/��,OOLQRLV�6WDWH�-RXUQDO�
&RPSDQ\��

0F&RQQHOO�� 6�� &�� �������� *ORULRXV� FRQWHQWPHQW�� 7KH� JUDQG� DUP\� RI� WKH�
UHSXEOLF�������������&KDSHO�+LOO��1&��8QLYHUVLW\�RI�1RUWK�&DUROLQD�3UHVV��

0HDGHU�-��5���(G������������&ROOLHU¶V�VHOI�LQGH[LQJ�DQQXDO��1HZ�<RUN��&ROOLHU�	�
6RQV�

0RRUH�� -�� (�� ��������1DWLRQDO� VFKRRO� EDQG� FRQWHVWV� EHWZHHQ� ����� DQG� ����
�'RFWRULDO�GLVVHUWDWLRQ���5HWULHYHG�IURP�3UR4XHVW�'LVVHUWDWLRQV�DQG�7KHVHV�
�80,�1R�����������

0XVLF� RUJDQL]DWLRQV� JLYH� PDQ\� SHUIRUPDQFHV� LQ� \HDU�� ������� $XJXVW� �����
)HOPOH\�-XQLRU�+LJK�)ODVKHV��S����

2GG�)HOORZV¶ 2USKDQV¶ +RPH� RI� ,OOLQRLV� ��������)RXUWHHQWK� DQQXDO� UHSRUW� RI�
WKH� RGG� IHOORZV¶ RUSKDQV¶ KRPH� RI� ,OOLQRLV�� 6SULQJILHOG�� ,/�� -RXUQDO�
&RPSDQ\�3ULQWHUV��

2GG�)HOORZV¶ 2USKDQV¶ +RPH�RI�,OOLQRLV���������6L[WHHQWK�DQQXDO�UHSRUW�RI�WKH�
RGG� IHOORZV¶ RUSKDQV¶ KRPH� RI� ,OOLQRLV�� 6SULQJILHOG�� ,/�� ,OOLQRLV� 6WDWH�
5HJLVWHU��

2YHU������FKLOGUHQ�DWWHQG�JRY��*UHHQ¶V�&KULVWPDV�SDUW\���������'HFHPEHU������
&KLFDJR�'DLO\ 7ULEXQH��S������

2YHU������LQ����XQLWV�YLH�IRU�SUL]HV���������$XJXVW������,OOLQRLV�6WDWH�-RXUQDO��
SS������

3DOPHU�� (�� 6�� �������� ,OOLQRLV� VROGLHUV¶ DQG� VDLORUV¶ FKLOGUHQ¶V� VFKRRO�� ,66&6�
&ROOHFWLRQ��%R[����)ROGHU�����0F/HDQ�&RXQW\�+LVWRULFDO�0XVHXP�/LEUDU\��
%ORRPLQJWRQ��,OOLQRLV��

3DWULRW�RUSKDQ�KRPH���������0D\�����1HZ�<RUN�7LPHV��S�����
3LWWPDQ��%����������&RQQHFWLFXW�VROGLHUV¶ RUSKDQV¶ KRPH�UHFRUGV >ILQGLQJ�DLG@��

6WRUUV�� &7�� 8QLYHUVLW\� RI� &RQQHFWLFXW�� 5HWULHYHG� IURP�
KWWS���GRGGFHQWHU�XFRQQ�HGX�DVF�ILQGDLGV�&7B+RPH�066���������KWPO



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

5LHG�� 6�� -�� �������� 5HSRUW� RI� WKH� VXSHULQWHQGHQW� RI� VFKRROV�� ,Q��)LIWK� ELHQQLDO�
UHSRUW�RI�WKH�WUXVWHHV��VXSHULQWHQGHQW�DQG�WUHDVXUHU�RI�WKH�,OOLQRLV�VROGLHUV¶
RUSKDQV¶ KRPH �SS����������6SULQJILHOG��,/��:HEHU��0DJLH�	�&RPSDQ\��

5XVVHOO�� -�� +�� �������� $QQXDO� UHSRUW�� ,OOLQRLV� VROGLHUV¶ DQG� VDLORUV¶ FKLOGUHQ¶V�
VFKRRO��1RUPDO�� ,Q� (LJKWHHQWK�DQQXDO� UHSRUWV�RI�WKH�GHSDUWPHQW�RI�SXEOLF�
ZHOIDUH �SS������������6SULQJILHOG��6WDWH�RI�,OOLQRLV��

5XVVHOO��-��+����������$QQXDO�UHSRUW�RI�WKH�DGYLVRU\�FRPPLWWHH��,OOLQRLV�VROGLHUV¶
DQG�VDLORUV¶ FKLOGUHQ¶V�VFKRRO��6SULQJILHOG��,/��6WDWH�RI�,OOLQRLV�

6FKDHIIHU��(��0����������5HSRUW�RI�WKH�VXSHULQWHQGHQW�RI�VFKRROV��,Q��6HYHQWHHQWK�
ELHQQLDO�UHSRUW�RI�WKH�WUXVWHHV��VXSHULQWHQGHQW�DQG�WUHDVXUHU�RI�WKH�,OOLQRLV�
VROGLHUV¶ RUSKDQV¶ KRPH� DW� 1RUPDO� �SS�� �������� 6SULQJILHOG�� ,/ �� 3KLOOLSV�
%URWKHUV�

6KDQVN\��&���������0D\���7KH�+HEUHZ�RUSKDQ�DV\OXP�EDQG�RI�1HZ�<RUN�&LW\��
����� � ������&RPPXQLW\��FXOWXUH� DQG� RSSRUWXQLW\�� 3DSHU�SUHVHQWHG� DW� WKH�
6W�� $XJXVWLQH� 6\PSRVLXP� RQ� WKH� +LVWRU\� RI� 0XVLF� (GXFDWLRQ�� 6W��
$XJXVWLQH��)ORULGD��

6KHOGRQ�� '�� $�� �������� 7KH� ,OOLQRLV� VFKRRO� IRU� WKH� GHDI� EDQG�� $� KLVWRULFDO�
SHUVSHFWLYH� -RXUQDO�RI�5HVHDUFK�LQ�0XVLF�(GXFDWLRQ��������������

6RXWKHUQ� ,OOLQRLV� VROGLHUV¶ UHXQLRQ�� ������� $XJXVW� ����� (GZDUGVYLOOH�
,QWHOOLJHQFHU��S����

6SDQLVK�ZDU�YHWHUDQV���������-XO\�����2DN�3DUN�2DN�/HDYHV��S�����
6XSW��6SDIIRUG�WHOOV�RI�KRPH���������$SULO������3DQWDJUDSK��S������
7KH� EDQG�� ������� -XO\��� (FKR�� S�� ��� ,66&6� &ROOHFWLRQ� �%R[� ��� )ROGHU� �����

0F/HDQ�&RXQW\�+LVWRULFDO�0XVHXP�/LEUDU\��%ORRPLQJWRQ��,OOLQRLV��
7KRUQH�� &�� +�� �������� 5HSRUW� RI� WKH� GHSDUWPHQW� RI� SXEOLF� ZHOIDUH� VROGLHUV¶

RUSKDQV¶ KRPH�� -XO\� ��� ������ WR� -XQH� ���� ������ 6SULQJILHOG�� ,/�� ,OOLQRLV�
6WDWH�-RXUQDO�&RPSDQ\�

:LOOLH�� -�� ������� 0DUFK��� ,Q� WXQH� ZLWK� DW� ULVN� \RXWK�� %DQG� RI� H[FHOOHQFH��
-HIIHUVRQ� /LIH� 0DJD]LQH�� ������� 5HWULHYHG� IURP� ZZZ�MSVREDQG�FRP�
GRFXPHQWV�-362���&	&���%DQG���0DU���SGI



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

7KH�,PSDFW�RI�,QVWUXPHQWDO�0XVLF�,QVWUXFWLRQ�RQ�WKH�
$FDGHPLF�$FKLHYHPHQW�RI�6WXGHQWV

0DWWKHZ�/��)UHGHULFNVRQ
*UDQG�&HQWHU�$UWV�$FDGHP\

7KH�SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�H[DPLQH�WKH HIIHFWV�RI�IRXUWK�JUDGH�FRPSXOVRU\�
VWULQJV� DQG� VXEVHTXHQW� ILIWK� JUDGH� SXOORXW� VWULQJV FRXUVHV RQ� VWXGHQWV¶
VWDQGDUGL]HG� WHVW� SHUIRUPDQFH� WKURXJK� WKH� 0$3� �0LVVRXUL� $VVHVVPHQW�
3URJUDP��� ,� K\SRWKHVL]HG� WKDW� VWXGHQWV� ZKR� FRQWLQXHG� LQ� WKH� VWULQJ� SXOORXW�
SURJUDP�ZRXOG�SHUIRUP DW�RU�DERYH�WKH�OHYHOV�RI�SHHUV�ZKR�ZHUH�QRW�SXOOHG�RXW�
IRU� WKH� VWULQJ� SURJUDP DQG� WKDW� WKH� ORQJHU� VWXGHQWV� SDUWLFLSDWHG� LQ� DQ\�PXVLF�
SURJUDP� WKH�PRUH�SRVLWLYH WKH LPSDFW�RQ�VWXGHQW�DFKLHYHPHQW���7KH�UHVXOWV�DUH
FRPSHOOLQJ� LQ� WKDW� VWXGHQWV� ZKR� ZHUH� SXOOHG� RXW� RI� WKH� UHJXODU� DFDGHPLF�
FODVVURRP� IRU� WKH� �WK JUDGH� SXOO�RXW� VWULQJ� LQVWUXFWLRQ� GLG� QRW� VXIIHU� QHJDWLYH�
HIIHFWV�LQ�WKHLU�DFDGHPLF�SHUIRUPDQFH��DV�PHDVXUHG�E\�WKH�0$3���)XUWKHUPRUH��
VWXGHQWV�ZKR�ZHUH�H[FXVHG� IRU�VWULQJ�LQVWUXFWLRQ�VFRUHG�VLJQLILFDQWO\�KLJKHU� LQ�
WKH� &RPPXQLFDWLRQ� $UWV� DQG� 0DWK� VHFWLRQV� RI� WKH� 0$3� WKDQ� VWXGHQWV� ZKR�
UHPDLQHG� LQ� WKH� FODVVURRP�� DQG� WKH� ORQJHU� WKHVH� VWXGHQWV� SDUWLFLSDWHG� LQ�
LQVWUXPHQWDO�PXVLF�FODVVHV��WKH�EHWWHU�WKH\�GLG�DV�FRPSDUHG�WR�WKHLU�SHHUV�
BBBBBBBBBB

2QH�RI� WKH�PRVW� IDU�UHDFKLQJ� VWDWXWHV� JRYHUQLQJ� WKH� IHGHUDO� JRYHUQPHQW¶V�
UROH�LQ�HGXFDWLRQ�ZDV�NQRZQ�DV�³1R�&KLOG�/HIW�%HKLQG´ �1&/%���1&/%�$FW�RI�
��������������,Q�-DQXDU\�������WKH�1DWLRQDO�&RXQFLO�RQ�(GXFDWLRQ�6WDQGDUGV�DQG�
7HVWLQJ� SUHVHQWHG� D� QHHG� IRU� YROXQWDU\� QDWLRQDO� VWDQGDUGV� DQG� DVVHVVPHQWV� LQ�
PDWK�� (QJOLVK�� KLVWRU\�� JHRJUDSK\�� VFLHQFH�� DQG� RWKHU� VXEMHFWV�� HVSHFLDOO\�
LQFOXGLQJ�WKH�DUWV���5HVSRQGLQJ�WR�WKH�*RDOV�������(GXFDWH�$PHULFD�$FW���������
VWDNHKROGHUV�LQ�VRPH�DFDGHPLF�GLVFLSOLQHV�GHYHORSHG�D�VHW�RI�VWDQGDUGV�WKDW�DOO�
VWXGHQWV� VKRXOG� PHHW�� 7KLV� OHJLVODWLRQ� ZDV� ODWHU� RYHUKDXOHG� LQ� ������ ZKHQ
ELSDUWLVDQ� OHDGHUVKLS� IRFXVHG� RQ� VWDQGDUGL]HG� WHVW� VFRUHV� WR�PHDVXUH� VWXGHQWV¶
SURILFLHQF\� OHYHOV�� :KLOH� WKH� ODZ� LGHQWLILHG� (QJOLVK�� /DQJXDJH� $UWV��
0DWKHPDWLFV�� 6FLHQFH�� )RUHLJQ� /DQJXDJHV�� *RYHUQPHQW��(FRQRPLFV�� WKH�$UWV��
+LVWRU\�� DQG�*HRJUDSK\� DV� FRUH� VXEMHFWV�� LWV� SULPDU\� IRFXV�ZDV� D� JRDO� IRU� DOO�
VWXGHQWV� WR� VFRUH� RQ� JUDGH� OHYHO� SURILFLHQF\� LQ� 0DWK� DQG� 5HDGLQJ� E\� �������
,QGLYLGXDO� VWDWHV�ZHUH� WR� GHFLGH� ZKDW� WKH� SURILFLHQF\� OHYHOV�ZRXOG� EH� DQG� WR�
GHYHORS�D�PHDVXULQJ�V\VWHP�WR�HYDOXDWH�VWXGHQWV��1&/%�$FW�RI�������������

,Q�0LVVRXUL��DV� LQ�PDQ\�$PHULFDQ� VWDWHV�� WKHVH� VWDQGDUGL]HG� WHVWV� EHFDPH�
WKH� PDUN� RI� PHDVXULQJ� VWXGHQW� VXFFHVV�� 7KH� 0LVVRXUL� $VVHVVPHQW� 3URJUDP�
�0$3��DVVHVVHV�VWXGHQWV¶ SURJUHVV�WRZDUG�PDVWHU\�RI�WKH�VWDWH¶V�LQWHUSUHWDWLRQ�RI�
QDWLRQDO� HGXFDWLRQDO� VWDQGDUGV�� 7KH� *UDGH�/HYHO� $VVHVVPHQW� LV� D� \HDUO\�
VWDQGDUGV�EDVHG� WHVW� WKDW�PHDVXUHV� VSHFLILF� VNLOOV� IRU� HDFK� JUDGH� OHYHO�� � $V� RI�
������ DOO� VWXGHQWV� LQ� JUDGHV� ���� LQ�0LVVRXUL� WDNH� WKH� JUDGH� OHYHO� DVVHVVPHQW���



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

&RPPXQLFDWLRQ� $UWV� DQG� 0DWKHPDWLFV� DUH� DGPLQLVWHUHG� LQ� DOO� JUDGHV�� ZKLOH�
VFLHQFH� LV�DGPLQLVWHUHG�LQ�JUDGHV���DQG��� �'(6(�������� 7HDFKHUV�NQRZ� WKH\�
ZLOO� EH� KHOG� DFFRXQWDEOH� LI� DQ\� RI� WKHLU� VWXGHQWV� IDLO� WR�PHHW� WKHVH�PLQLPXP�
FRPSHWHQFLHV�� $V� D� UHVXOW� RI� WKH� 1&/%� OHJLVODWLRQ�� VFKRROV� ZHUH� KHOG�
DFFRXQWDEOH�LI�VWXGHQWV�DV�D�ZKROH�GLG�QRW�PDNH�DGHTXDWH�\HDUO\�SURJUHVV�IURP�
\HDU�WR�\HDU�RQ�VWDWH�VWDQGDUGL]HG�DVVHVVPHQWV���7KH�1R�&KLOG�/HIW�%HKLQG�$FW�
RI� ����� UHTXLUHG� DOO� VFKRROV�� GLVWULFWV� DQG� VWDWHV� WR� VKRZ� WKDW�DOO� VWXGHQWV� DUH�
PDNLQJ� $GHTXDWH� <HDUO\� 3URJUHVV� �$<3�� WKDW� ZLOO� UHVXOW� LQ� DOO� VWXGHQWV� DQG�
VWXGHQW� VXEJURXSV� VFRULQJ� DW� RU� DERYH� WKH� SURILFLHQW� OHYHO� RQ� WKH� VWDWH¶V�
DVVHVVPHQW�� � -XVWLILDEO\�� WHDFKHUV� ZDQW� WR� EH� FHUWDLQ� WKH\� DUH� JLYHQ� VXIILFLHQW�
LQVWUXFWLRQDO�WLPH�WR�PHHW�WKHVH�H[SHFWDWLRQV�

2QH� RI� WKH� GLIILFXOWLHV� HGXFDWRUV� HQFRXQWHU� ZKHQ� VFKHGXOLQJ� DW� WKH�
HOHPHQWDU\�VFKRRO�OHYHO�LV�SURYLGLQJ�D�EDODQFH�RI�HGXFDWLRQDO�RSSRUWXQLWLHV�WKDW�
SUHSDUH� VWXGHQWV� IRU� HGXFDWLRQDO� VXFFHVV�� � 3XOORXW� FODVVHV� �VXFK� DV� VWXGHQW�
FRXQFLO�� SHUIRUPLQJ�PXVLF�� VSHFLDO� RU� � JLIWHG� HGXFDWLRQ� FODVVHV��� WKDW� UHPRYH
VWXGHQWV� IURP� WKH� UHJXODU�FODVVURRP�RQ�D� UHJXODU�EDVLV��DUH� VRPHWLPHV�VHHQ�DV�
WKH� FXOSULW� LI� VWXGHQWV�DUH�QRW�PHHWLQJ� GHVLUHG� SURILFLHQF\� OHYHOV�� HVSHFLDOO\� LQ�
PDWK�DQG�UHDGLQJ��.YHW���������������7KHVH�³SXOO�RXWV´ UHTXLUH�VSHFLDO�DWWHQWLRQ�
IURP� WKH� DGPLQLVWUDWLRQ� DQG� FDQ� RIWHQ� EH� VHHQ� DV� GLVUXSWLYH� WR� FODVVURRP�
OHDUQLQJ� �&RZGHQ�	�.ORWPDQ�� ������ S�� ������ � 3DUHQWV� VKDUH� WKLV� FRQFHUQ�� � ,I�
LQVWUXPHQWDO�PXVLF�VWXGHQWV¶ JUDGHV� IDOO�EHORZ�VWDQGDUGV�� IRU�H[DPSOH��SDUHQWV�
DUH� OLNHO\� WR� UHPRYH� WKHLU� FKLOG� IURP� WKH� SURJUDP� �+HQU\�� ������� � (QJOLVK�
�������� 6XSHULQWHQGHQW� RI� 1RUWKSRUW�(DVW� 8QLRQ� )UHH� 6FKRRO� 'LVWULFW�� /RQJ�
,VODQG��1HZ�<RUN��ZKR�ZDV�RSSRVHG�WR�SXOORXWV��GHILQHG�WKHP�DV VXFK�

WKH� SUDFWLFH� RI�ZLWKGUDZLQJ� FHUWDLQ HOHPHQWDU\� VFKRRO� VWXGHQWV� IURP�
WKHLU� VHOI�FRQWDLQHG� FODVVURRP�� XVXDOO\� IRU� VSHFLDO� LQVWUXFWLRQ�� ILHOG�
WULSV��DVVHPEOLHV�RU� VFKRRO�SURMHFWV�� �7KH�UHVW�RI� WKH�FODVV� VWD\V�ZLWK�
WKH�UHJXODU�WHDFKHU��ZKR�SUHVXPDEO\�GRHV�VRPHWKLQJ�ZRUWKZKLOH�XQWLO�
WKH� ZKROH� FODVV� LV� WRJHWKHU� DJDLQ�� � 3XOO�RXWV� KDYH� EHFRPH� DOPRVW� D�
QLJKWPDUH� IRU� PDQ\� HOHPHQWDU\� VFKRRO� SULQFLSDOV�� ZKR� YLHZ� WKH�
SUDFWLFH� DV� D� NLQG� RI� SHUQLFLRXV� DQHPLD� WKDW� DWWDFNV� ZKROH�FODVV�
LQVWUXFWLRQ�WLPH���2QFH�SXOO�RXWV�WDNH�KROG�LQ�D�VFKRRO��WKHUH�DSSHDUV�WR�
EH�QR�HQG�WR�WKHP��DQG�QR�ZD\�WR�ULG�WKH�LQVWUXFWLRQDO�SURJUDP�RI�WKHLU�
GHELOLWDWLQJ�LPSDFW��S������
+HQQHVVH\��������LV�DQ�HOHPHQWDU\�WHDFKHU�ZKR�VWDWHG�LQ�KHU�DUWLFOH�³3XOO�

RXWV�'LVUXSW�&ODVV�7HDFKLQJ´ WKDW�
,Q�WKH� ILQDO�DQDO\VLV�� VWXGHQWV� VWLOO�PXVW�NQRZ�KRZ� WR� UHDG��GR�PDWK��
KDYH� DWWDLQHG�ZULWLQJ� DQG� WKLQNLQJ� VNLOOV�� XQGHUVWDQG� EDVLF� VFLHQWLILF�
FRQFHSWV��DQG�KDYH�DQ�DZDUHQHVV�RI�WKH�ZRUOG��LQ�RUGHU�WR�IXQFWLRQ�LQ�
RXU�FKDQJLQJ�ZRUOG���:LWK�WKH�FXUUHQW�VWDWH�RI�WKH�SXOO�RXW�V\QGURPH��
VXFK� SURILFLHQF\� LV� LQ� VHYHUH� MHRSDUG\� DV� HDJHU� FODVVURRP� WHDFKHUV�
ZDLW� IRU� VWXGHQWV� WR� UHWXUQ� WR� WKH� FODVVURRP� VR� WKDW� WKH� WHDFKLQJ�
SURFHVV�FDQ�UHVXPH��S�����
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7KH� IHGHUDO�PDQGDWHV� IRU� VSHFLDO� LQVWUXFWLRQ�LQ�UHDGLQJ�YLD�7LWOH� ,��3/����
����� DQG� IRU� VSHFLDO� HGXFDWLRQ� DQG� JLIWHG DQG� WDOHQWHG� VWXGHQWV� KDYH� DOO�
FRQWULEXWHG�WR�IULFWLRQ�EHWZHHQ�SDUWLHV ZLWKLQ�WKH�VFKRRO�FRPSHWLQJ�IRU�VWXGHQWV¶
WLPH� �(QJOLVK�� ������� � ,Q� OLJKW� RI� WKH� PRUH� ULJRURXV� &RPPRQ� &RUH� 6WDWH�
6WDQGDUGV�LQ�/LWHUDF\�DQG�0DWK��&&66���������WKH�SURPLVH�RI�1H[W�*HQHUDWLRQ�
6FLHQFH� 6WDQGDUGV� �1*66�� ������� DQG� WKH� PRYHPHQW� WR� VWDQGDUGL]H� WKH�
DVVHVVPHQWV�VWXGHQWV�WDNH�IURP�VWDWH�WR�VWDWH��WKH�HIIHFWV�RI�SXOORXWV�RQ�DFDGHPLF�
DFKLHYHPHQW� FRPH� XQGHU� FULWLFDO� VFUXWLQ\�� � 7KHVH� QHZ� DVVHVVPHQWV� DUH� EHLQJ�
FUHDWHG�E\�WKH�6PDUWHU�%DODQFHG�$VVHVVPHQW�&RQVRUWLXP��6%$&��������DQG�WKH�
3DUWQHUVKLS� IRU� $VVHVVPHQW� RI� 5HDGLQHVV� IRU� &ROOHJH� DQG� &DUHHU� �3$5&&��
������� �1HDUO\�DOO� VWDWHV�KDYH�DFFHSWHG�RQH�RI� WKHVH�DVVHVVPHQW�GHYHORSHUV� IRU�
GHWHUPLQLQJ�VWXGHQWV¶ SURJUHVV�WRZDUG�PDVWHULQJ�WKHVH�QHZ�ULJRURXV�VWDQGDUGV���
$V� VFKRROV� UHDG\� WKHPVHOYHV� IRU� WKHVH� QH[W� JHQHUDWLRQ� VWDQGDUGL]HG� WHVWV��
SURJUDPV�SHUFHLYHG�DV�QRW�FRQWULEXWLQJ�WR�LPSURYHG�DFDGHPLF�DFKLHYHPHQW�PD\�
EH�GLVFRQWLQXHG�

6LQFH� ������ 0LVVRXUL� HOHPHQWDU\� VWXGHQWV� LQ� JUDGHV� ���� KDYH� WDNHQ WKH�
0LVVRXUL�$VVHVVPHQW�3URJUDP��0$3��DVVHVVPHQW�PHDVXULQJ�VWXGHQWV¶ PDVWHU\�
RI� JUDGH� OHYHO� H[SHFWDWLRQV� LQ� FRPPXQLFDWLRQ� DUWV� DQG� PDWK� �'(6(�� ��������
7KH� SXUSRVH� RI� WKLV� VWXG\� ZDV� WR� H[DPLQH� WKH� HIIHFWV� RI� WKH� IRXUWK�JUDGH�
FRPSXOVRU\�VWULQJV�DQG�VXEVHTXHQW�ILIWK�JUDGH�YROXQWDU\�SXOORXW�SURJUDP�ZLWKLQ�
D� ODUJH� VXEXUEDQ� VFKRRO� GLVWULFW� RQ� VWXGHQWV¶ 0$3�SHUIRUPDQFH��7KH� UHDVRQ� ,
FKRVH�WR� IRFXV�RQ�WKH�HOHPHQWDU\�VWULQJ�SURJUDP�ZDV�EHFDXVH�WKH�SURJUDP�ZDV�
EHLQJ�FRQVLGHUHG�DV�D�VRXUFH�RI�EXGJHW�FXWV���6RPH�FODVVURRP�WHDFKHUV�IDLOHG�WR�
VHH� WKH�QHHG� IRU� WKH� SURJUDP� DQG� UHSUHVHQWDWLYHV� IRU� WKHVH� WHDFKHUV� VXJJHVWHG�
WKLV� DV� DQ� RSWLRQ� GXULQJ� XQLRQ� FRQWUDFW�QHJRWLDWLRQV��7KH\� DUJXHG� WKDW� SXOOLQJ�
WKHVH�VWXGHQWV�RXW�FDXVHG�GLVUXSWLRQ�LQ� WKH� OHDUQLQJ� WKHVH�VWXGHQWV�ZRXOG�KDYH�
JRWWHQ� KDG� WKH\� QRW� OHIW� IRU� VWULQJV� FODVV�� WKXV� UHTXLULQJ�PRUH� RI� WKH� WHDFKHUV�
RQFH�WKH\�UHWXUQHG�

5HYLHZ�RI�WKH�/LWHUDWXUH

$OWKRXJK� WKHUH� KDV� EHHQ� LQFUHDVHG� DWWHQWLRQ� WR� VWXGHQWV¶ SHUIRUPDQFH� RQ�
VWDQGDUGL]HG� WHVWV� UHODWHG� WR� LQFUHDVHG ULJRURXV�VWDQGDUGV� LQ�PDWK�DQG� OLWHUDF\��
IHZ� VWXGLHV� KDYH�PHDVXUHG WKH� HIIHFWV� RI� SXOORXW� SURJUDPV� RQ� SURILFLHQF\� WHVW�
VFRUHV�� :DOOLFN� ������� H[DPLQHG� WKH� HIIHFWV� RI� D� SXOORXW� VWULQJ� SURJUDP� RQ�
VWXGHQW� DFKLHYHPHQW� LQ� WKH� ZULWLQJ�� UHDGLQJ�� PDWKHPDWLFV�� DQG� FLWL]HQVKLS�
VHFWLRQV� RI� WKH�2KLR�3URILFLHQF\�7HVW�� �+LV�ZRUN� IRFXVHG� RQ� ���� IRXUWK�JUDGH�
VWULQJ� VWXGHQWV� DQG� ���� IRXUWK� JUDGH� QRQ�VWULQJ� VWXGHQWV� IURP� D� VRXWKZHVWHUQ�
2KLR� FLW\� VFKRRO� GLVWULFW� ZKR� ZHUH� DELOLW\�PDWFKHG� DFFRUGLQJ� WR� WKHLU�
SHUIRUPDQFH� RQ� WKH� YHUEDO� VHFWLRQ� RI� WKH� &RJQLWLYH� $ELOLWLHV� 7HVW� +LV
VWXG\� LQYROYHG D WZR�JURXS� VWDWLF�JURXS� FRPSDULVRQ� GHVLJQ� $ WZR�VDPSOH�
LQGHSHQGHQW�W�WHVW�DQDO\VLV�UHYHDOHG�D�VLJQLILFDQW�GLIIHUHQFH�LQ�IDYRU�RI�WKH�VWULQJ�
VWXGHQWV�ZKR� KDG� WZR� ���PLQXWH� VWULQJ� OHVVRQV� SHU�ZHHN� DV� FRPSDUHG� WR� WKH�
PDWFKHG�JURXS�ZKR�UHPDLQHG�LQ�FODVV�RQ�PHDVXUHV�RI�UHDGLQJ�DFKLHYHPHQW�DQG�
FLWL]HQVKLS�� �:DOOLFN� IRXQG�QR�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ� WKH� WZR�PDWFKHG�
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JURXSV� LQ� WKH�ZULWLQJ� DQG�PDWKHPDWLFV� VHFWLRQV� RI� WKH�2KLR� 3URILFLHQF\� 7HVW�
:KLOH� WKHVH� VWULQJ� VWXGHQWV� VKRZHG� LPSURYHPHQW� LQ� UHDGLQJ�� EXW� QRW� ZULWLQJ��
VWXGHQWV� LQ� DQRWKHU� VWXG\� ZHUH� IRXQG� WR� KDYH� LPSURYHG� WKHLU� ZULWLQJ� VNLOOV�
�0LFNHOD����������(\H�KDQG�FRRUGLQDWLRQ�DQG�PRWRU�VNLOOV�GHYHORSHG�E\�SOD\LQJ�
D�PXVLFDO�LQVWUXPHQW�VHHP WR�WUDQVIHU�WR�ZULWLQJ�VNLOOV��

:KLOH� VWXGLHV� H[DPLQLQJ� WKH� HIIHFWV� RI� SXOORXW� SURJUDPV� DUH� VRPHZKDW�
OLPLWHG�� WKRVH� H[DPLQLQJ�D� UHODWLRQVKLS� EHWZHHQ� LQVWUXPHQWDO�PXVLF� VWXG\� DQG�
LPSURYHG�DFDGHPLF�SHUIRUPDQFH�DUH�PDQ\���)RU�H[DPSOH��PXVLF�VWXG\�UHVXOWV�LQ�
LPSURYHG� VSDWLDO� LQWHOOLJHQFH�� ZKLFK� WUDQVIHUV� WR� KLJK�OHYHO� PDWK� DQG� VFLHQFH�
�5DXVFKHU� HW� DO��� ������ DQG�PD\� GHYHORS� SHUFHSWXDO� VNLOOV� QHFHVVDU\� LQ�PDQ\�
DFDGHPLF�DUHDV��'U\GHQ����������0LFNHOD��������IRXQG�WKDW�WKH�UK\WKP�RI�PXVLF�
WUDQVIHUV� WR� WKH� UK\WKP� RI� UHDGLQJ�� 7KH� OHDUQLQJ� DQG� SHUIRUPDQFH� RI� UK\WKP�
GHYHORS�H\H�KDQG�FRRUGLQDWLRQ�QHFHVVDU\�LQ�RWKHU�DFDGHPLF�DUHDV���0LFNHOD�DOVR�
IRXQG� WKDW� DXGLWRU\� GLVFULPLQDWLRQ� GHYHORSHG� E\� LQVWUXPHQWDO� VWXG\� KHOSV�
GHYHORS�SKRQHWLF�VNLOOV��0HPRU\�WUDLQLQJ��OLVWHQLQJ��UHFDOO��DQG�FRQFHQWUDWLRQ�DUH�
DOO�VNLOOV�GHYHORSHG�LQ�PXVLF�VWXG\�WKDW�VHHP�WR�WUDQVIHU�WR�DFDGHPLF�DUHDV�

6RPH� VWXGLHV� KDYH� IRFXVHG� GLUHFWO\� RQ� ZKHWKHU� VWXGHQWV� DUH� EHQHILWHG� RU�
KDUPHG�DFDGHPLFDOO\�ZKHQ�SXOOHG�RXW�RI�WKH�UHJXODU�FODVVURRP�IRU�LQVWUXPHQWDO
PXVLF�LQVWUXFWLRQ���5RELWDLOOH�DQG�2¶1HDO������D��H[DPLQHG�������ILIWK�JUDGHUV¶
VFRUHV� RQ� WKH� &RPSUHKHQVLYH� 7HVW� RI� %DVLF� 6NLOOV� �&7%6�� LQ� $OEXTXHUTXH��
1�0��� LQ� ����� DQG� RI� ������ GLIIHUHQW� ILIWK� JUDGHUV� LQ� ������ 2I� WKHVH� JURXSV��
QHDUO\� RQH�IRXUWK� RI� DOO� SDUWLFLSDQWV� ZHUH� HQUROOHG� LQ� WKH� LQVWUXPHQWDO� PXVLF�
SURJUDP� GXULQJ� ERWK� \HDUV�� 0XVLF� VWXGHQWV� VFRUHG� KLJKHU� LQ� DOO� DUHDV� RI� WKH�
&7%6� WKDQ� WKH� WRWDO� JURXS�� 5HVHDUFK� ILQGLQJV� VKRZHG� WKDW� WKH� ORQJHU� SXSLOV�
ZHUH�LQ�WKH�PXVLF�SURJUDP��WKH�KLJKHU�WKHLU�DFKLHYHPHQW�ZDV�LQ�FRPSDULVRQ�WR�
WKH� QRQ�PXVLF� VWXGHQWV�� 7KLV� VWXG\�ZDV� UHSOLFDWHG� LQ� ����� DQG� VLPLODU� UHVXOWV�
ZHUH�IRXQG��5RELWDLOOH�DQG�2¶1HDO�����E����,Q�������D�JURXS�RI�����ILIWK�JUDGHUV�
ZHUH� VHOHFWHG� IURP� D� .DQVDV� VFKRRO� GLVWULFW� WR� GHWHUPLQH� WKH� HIIHFW� RI�
LQVWUXPHQWDO�PXVLF� LQVWUXFWLRQ� RQ� DFDGHPLF� DFKLHYHPHQW��7KH� &RPSUHKHQVLYH�
7HVWV� RI� %DVLF� 6NLOOV� �&7%6�� VXEWHVWV� RI� UHDGLQJ� DQG� PDWK� ZHUH� XVHG�� 7KH�
VWXG\¶V�UHVXOWV LQGLFDWHG�WKDW�WLPH�RXW�RI�UHJXODU�FODVVHV�IRU�LQVWUXPHQWDO�PXVLF�
LQVWUXFWLRQ� GLG� QRW� QHJDWLYHO\� DIIHFW� DFDGHPLF� DFKLHYHPHQW� �'U\GHQ�� ������
S��������'U\GHQ�DOVR�IRXQG�WKDW�WKH�DELOLW\�WR�VROYH�SUREOHPV�QHFHVVDU\�LQ�VRPH�
EUDQFKHV� RI�PDWKHPDWLFV� LV� IDFLOLWDWHG� E\� H[SHULHQFH� LQ�PXVLF� VWXG\��0XVLFDO�
LQVWUXFWLRQ� WHFKQLTXHV� WKDW�KDYH� EHHQ� XVHG� IRU� WHDFKLQJ�PDWKHPDWLFV�KDYH�PHW�
ZLWK�JUHDW�VXFFHVV��'U\GHQ��������

0RUH� UHFHQWO\�� -RKQVRQ� DQG� 0HPPRWW ������� IRXQG� WKDW� HOHPHQWDU\�
VWXGHQWV� �Q  � ������� VFRUHG� KLJKHU� RQ� ERWK� (QJOLVK� DQG� PDWKHPDWLFV�
VWDQGDUGL]HG� WHVWV� ZKHQ� WKH\� SDUWLFLSDWHG� LQ� H[HPSODU\� PXVLF HGXFDWLRQ�
SURJUDPV� DV� RSSRVHG� WR� WKHLU� FRXQWHUSDUWV� ZKR� GLG� QRW� KDYH� KLJK�TXDOLW\�
LQVWUXFWLRQ�� $GGLWLRQDOO\�� ZKHQ� DQDO\]LQJ� GDWD� RI� PLGGOH� VFKRRO� VWXGHQWV¶
SHUIRUPDQFH��Q  ���������VWXGHQWV�RI�H[FHSWLRQDO�PXVLF�SURJUDPV�DQG�GHILFLHQW�
LQVWUXPHQWDO�SURJUDPV VFRUHG�EHWWHU�WKDQ�WKRVH�LQ�QR�PXVLF�FODVVHV�RU�GHILFLHQW�
FKRUDO�SURJUDPV�RQ�(QJOLVK�DQG�PDWK�VWDQGDUGL]HG�WHVWV�



1R���������� ��

7KRUQWRQ��������QRWLFHG�WKDW�DQ�HPSKDVLV�RQ�VWDQGDUGL]HG�WHVWLQJ�LQ�FHUWDLQ�
VXEMHFWV�QHJDWLYHO\�LPSDFWHG�WKH�DPRXQW�RI�WLPH�OHIW�IRU�VWXGHQWV WR�WDNH�PXVLF�
FODVVHV���%XW�ZKHQ�ORRNLQJ�DW�KRZ�QHDUO\������VWXGHQWV�LQ�JUDGH�OHYHOV�������DQG�
���VFRUHG�DFURVV�KHU�VWDWH�RQ�WKH�VWDQGDUGL]HG�DVVHVVPHQW��7KRUQWRQ IRXQG�WKDW�
VLJQLILFDQWO\�KLJKHU�VFRUHV�ZHUH�HDUQHG�E\�VWXGHQWV�LQYROYHG�LQ�PXVLF�FRPSDUHG�
ZLWK�VWXGHQWV�QRW� LQYROYHG� LQ�PXVLF�� �6KH�FRQFOXGHG� WKDW�PXVLF�VWXGHQWV�ZHUH�
QRW� GLVDGYDQWDJHG� RQ� WKH� VWDWH� WHVW�� GHVSLWH� WKH� WLPH� WKDW� WKH\� VSHQW� LQ�PXVLF�
FODVVHV�

,Q�D� VWXG\� RI�SXEOLF�KLJK�VFKRRO� VWXGHQWV� LQ�RQH�XUEDQ�GLVWULFW��)LW]SDWULFN�
������� IRXQG� WKDW� LQVWUXPHQWDO�PXVLF� VWXGHQWV� HDUQHG� VWDWLVWLFDOO\� VLJQLILFDQWO\�
KLJKHU� VWDQGDUGL]HG� DVVHVVPHQW� VFRUHV� WKDQ� GLG� WKHLU� QRQ�LQVWUXPHQWDO� SHHUV�
ZLWKLQ�PDWFKHG�IUHH�RU�UHGXFHG�SULFH�OXQFK�VWDWXVHV��)LW]SDWULFN�QRWHG��KRZHYHU��
WKDW�WKLV�DGYDQWDJH�DOVR�ZDV�SUHVHQW�LQ�\RXQJHU�JUDGHV��EHIRUH�WKH�LQVWUXPHQWDO�
PXVLF�VWXGHQWV�EHJDQ�VWXG\LQJ�LQVWUXPHQWDO�PXVLF��.LQQH\��������H[WHQGHG�WKH�
)LW]SDWULFN�VWXG\�E\�DGGLQJ�DGGLWLRQDO�FRQWUROV�IRU�VWXGHQW�PRELOLW\�DQG�IDPLO\�
FRPSRVLWLRQ��+H� IRXQG�WKDW�EDQG�VWXGHQWV�WHQGHG�WR�VFRUH�KLJKHU�WKDQ�GLG�QRQ�
EDQG�VWXGHQWV�RQ�VWDQGDUGL]HG�DVVHVVPHQWV� 6LPLODU�WR�)LW]SDWULFN��.LQQH\�IRXQG�
WKDW�DQ�DFKLHYHPHQW�DGYDQWDJH�LQ�IDYRU�RI�WKH�EDQG�VWXGHQWV�H[LVWHG�SULRU�WR�WKHLU�
LQLWLDO�HQUROOPHQW�LQ�EDQG���+RZHYHU��+HOPULFK��������IRXQG�VPDOO��SD
����� EXW� VWDWLVWLFDOO\� VLJQLILFDQW� DGYDQWDJHV� IRU� FKRUDO� DQG� LQVWUXPHQWDO�PXVLF�
VWXGHQWV� RQ� WKH� QLQWK�JUDGH� 0DU\ODQG� $OJHEUD�'DWD� $QDO\VLV� +LJK� 6FKRRO�
$VVHVVPHQW� ZKHQ� FRPSDUHG� WR� WKHLU� QRQ�PXVLF� SHHUV�� 0RUH� UHFHQWO\�� %DNHU�
�������IRXQG�WKDW�ILIWK� WKURXJK�HLJKWK�JUDGH�PXVLF�VWXGHQWV�HDUQHG�KLJKHU�PHDQ�
VFRUHV� LQ� (QJOLVK�ODQJXDJH� DUWV� DQG� PDWK� FRPSRQHQWV� RI� WKH� /RXLVLDQD�
(GXFDWLRQDO�$VVHVVPHQW�3URJUDP�WKDQ�GLG�WKHLU�QRQ�PXVLF�FRXQWHUSDUWV�

7KH�UHVXOWV�RI�RQH�VWXG\�LQGLFDWHG WKDW�WKH�LQFOXVLRQ�RI�FRUH�PDWHULDOV�ZLWKLQ�
WKH� DUWV� FODVVURRP� LPSURYHG� VWXGHQW� DFKLHYHPHQW� RQ� VWDQGDUGL]HG� WHVWV�
�7HDFKLQJ�0XVLF����������:KHQ�FRPSDUHG�WR�D�FRQWURO�JURXS��PDWK�DQG�UHDGLQJ�
VFRUHV� LPSURYHG� VXEVWDQWLDOO\� IRU� ILUVW� JUDGHUV� DW� 3RZGHUKRUQ� �0LQQHDSROLV��
&RPPXQLW\� 6FKRRO� LQ� D� \HDU�ORQJ� VWXG\� RI� WKH� LPSDFW� RI� .RGDO\� PXVLF�
LQVWUXFWLRQ� RQ� VWXGHQW� OHDUQLQJ�� &RQWURO� JURXS� VWXGHQWV RQO\� UHFHLYHG� WKH�
VFKRRO¶V�XVXDO� ILIW\�ILYH�PLQXWHV�SHU�ZHHN� RI�.RGDO\�PXVLF� LQVWUXFWLRQ� IURP�D�
PXVLF� WHDFKHU� ZLWKRXW� WKH� FODVVURRP� WHDFKHU� SUHVHQW�� WKH� H[SHULPHQWDO� JURXS�
UHFHLYHG�DQ�DGGLWLRQDO�WKLUW\�PLQXWHV�SHU�ZHHN�RI�.RGDO\�PXVLF�LQVWUXFWLRQ�IURP�
WKH� PXVLF� WHDFKHU� ZLWK� WKHLU� FODVVURRP� WHDFKHU� SUHVHQW�� ,Q� WKH� H[SHULPHQWDO
FODVVHV��WKH�FODVVURRP�WHDFKHU�WKHQ�DSSOLHG�VNLOOV�IURP�WKH�PXVLF�FODVVHV�WR�PDWK�
DQG�UHDGLQJ�FRQFHSWV��ZKLOH�WKH�PXVLF�WHDFKHU� LQ�WXUQ� UHLQIRUFHG�FRQFHSWV�IURP�
WKH�VWXGHQWV¶ RWKHU�FODVVHV��

/HRQ�%XUWRQ��������ZURWH��
$OO�FXUULFXOXP�SURJUDPV�VKRXOG�OHDG�VWXGHQWV�WR�GLVFRYHU�FRQQHFWLRQV��
�D�� WR� OHDUQ� WR� DVN� WKH� FRUUHFW� TXHVWLRQV� WR� ILQG� FRQQHFWLRQV�� �E�� WR�
YDOXH� LQGHSHQGHQW�WKLQNLQJ�� ILQGLQJ� WKHLU�RZQ�VROXWLRQV� WR�SUREOHPV��
�F�� WR� GHYHORS� VHTXHQWLDO� XQGHUVWDQGLQJV� LQ� VHSDUDWH� DUHDV� RI�
NQRZOHGJH� DQG� VNLOOV��DQG� �G�� WR� HVWDEOLVK� WKRXJKW� SDWWHUQV� RU�PLQG�
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VHWV� WKDW� OHDG� WKHP� WR� ORRN IRU� OLQNDJHV� DQG� FRQQHFWLYH� UHODWLRQVKLSV�
DFURVV�DOO�DUHDV�RI�OHDUQLQJ� �S�����
,QWHJUDWHG�WHDFKLQJ�JLYHV�VWXGHQWV�PRUH�RSSRUWXQLWLHV�WR�PDNH�FRQQHFWLRQV�

WKDW� OHDG� WR� GHHSHU� XQGHUVWDQGLQJ� �:LJJLQV�� ������� � 7KH� KXPDQ� PLQG� VHHNV�
SDWWHUQV� �&RVWD�� ������ DQG� GRHV� QRW� HDVLO\� DVVLPLODWH LQIRUPDWLRQ� WKDW� LV�
IUDJPHQWHG DQG� SUHVHQWHG� LQ� LVRODWLRQ�� �&RVWD�QRWHG� WKDW�NQRZOHGJH� LV� OHDUQHG�
PRUH�TXLFNO\�DQG�UHPHPEHUHG�ORQJHU�ZKHQ�SUHVHQWHG�LQ�D�PHDQLQJIXO�FRQWH[W�LQ�
ZKLFK� FRQQHFWLRQV� DPRQJ� LGHDV� FDQ� EH�PDGH�� �0XVLF� HGXFDWRUV�PDLQWDLQ� WKDW�
PXVLF� LV�DV�EDVLF�DV�PDWK�� VFLHQFH��DQG�UHDGLQJ��DQG�FDQ�VHUYH�DV�DQ�H[FHOOHQW�
FRQGXLW�

:H�WDON�D�JUHDW�GHDO�DERXW�WKH�QHHG�IRU�PHQWDO�GLVFLSOLQHV��LQ�PDWK�DQG�
VFLHQFH� DQG� LQ� IRUHLJQ� ODQJXDJHV�� � ,VQ¶W� PXVLF� D� GLVFLSOLQH�� WRR"��
$FWXDOO\�� LW¶V� D� VFLHQFH�� LW¶V�PDWKHPDWLFDO�� LW¶V� IRUHLJQ� ODQJXDJH��DQG�
LW¶V�DQ�DUW�DOO�UROOHG�LQWR�RQH���7KHUH¶V�RQH�WKLQJ�WKDW�PXVLF�LV�QRW��� LW�
LV�QRW�D�³IULOO�´ ,W�LV�QRW�DQ�³H[WUD�´ WR�EH�FXW�DQG�WULPPHG�ZKHQ�PRQH\�
JHWV� WLJKW�� � ,W� LV� DQ� LQWHJUDO� SDUW� RI� WKH� WRWDO� VFKRRO� SURJUDP� DQG�
GHVHUYHV�WR�EH�WUHDWHG�DV�VXFK���&KULVWLDQ�������
:KLOH� PDQ\� VWXGLHV� ZLWKLQ� WKLV� UHYLHZ� RI� WKH� OLWHUDWXUH� LQGLFDWHG� D�

FRUUHODWLRQ�EHWZHHQ�WKH�FKRLFH�WR�SOD\�D�PXVLFDO�LQVWUXPHQW�DQG�KLJKHU�DFDGHPLF�
SHUIRUPDQFH� RQ� VWDQGDUGL]HG� WHVWV� RQO\� WKH� :DOOLFN� ������� VWXG\� ORRNHG� DW�
VWXGHQWV�ZLWK�PDWFKHG�DELOLW\� EHIRUH� WKH� WUHDWPHQW� RQ� WKH� H[SHULPHQWDO� JURXS���
7R� DYRLG� WKH� SRWHQWLDO� RI� VSXULRXV� FRUUHODWLRQV� UHVXOWLQJ� IURP� WKH� LGHD� WKDW�
VWXGHQWV ZKR�SHUIRUP�ZHOO�RQ�VWDQGDUGL]HG�DVVHVVPHQWV�RIWHQ KDSSHQ�WR�FKRRVH�
LQVWUXPHQWDO�PXVLF�� WKH� GHFLVLRQ�ZDV�PDGH� WR� FRPSOHWH� D�PDWFKHG�SDLU� VWXG\�
GHVLJQ�

7KH� SXUSRVH� RI� WKLV� VWXG\� ZDV� WR� H[DPLQH� ZKDW� HIIHFWV� WKH FRPSXOVRU\
IRXUWK�JUDGH�VWULQJV�DQG�VXEVHTXHQW�ILIWK�JUDGH�YROXQWDU\�SXOORXW�SURJUDP�LQ�WKLV�
VFKRRO�GLVWULFW�KDG�RQ�VWXGHQWV¶ 0$3�SHUIRUPDQFH��, K\SRWKHVL]HG�WKDW�VWXGHQWV�
ZKR� FRQWLQXHG� LQ� WKH� VWULQJ� SXOORXW� SURJUDP� ZRXOG� SHUIRUP� DW� RU� DERYH� WKH�
OHYHOV�RI�WKHLU�PDWFKHG�SHHUV�ZKR�ZHUH�QRW�SXOOHG�RXW�IRU�WKH�VWULQJ�SURJUDP���

0HWKRGRORJ\

,Q�WKLV�VWXG\��WKH�DFDGHPLF�DFKLHYHPHQW�RI�VWXGHQWV�ZKR�FRQWLQXHG�LQ�PXVLF�
FODVVHV�ZHUH�FRPSDUHG�ZLWK�PDWFKHG�DELOLW\�VWXGHQWV�ZKR�GLG�QRW�FRQWLQXH�ZLWK�
SXOO�RXW�PXVLF�FODVVHV��DV�PHDVXUHG�E\�WKH�0$3���7KH�IRFXV�RI�WKLV�VWXG\�LV�WKHQ�
QDUURZHG�WR�WKH�VDPH�TXHVWLRQV�ZLWK VWXGHQWV�ZKR�WRRN�VSHFLILFDOO\�WKH�VWULQJHG�
LQVWUXPHQWV�FODVV�± WKDW�LV��RUFKHVWUD�DV�RSSRVHG�WR�RWKHU�LQVWUXPHQWDO�PXVLF��7KH�
IROORZLQJ�TXHVWLRQV�ZHUH�H[DPLQHG�

�� ,V�WKHUH�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�VWXGHQWV�ZKR�FRQWLQXHG�LQ�
PXVLF� FODVVHV� DQG� WKRVH�ZKR� GLG� QRW� LQ� WKHLU� ODWHU� VFRUHV� RQ� WKH�
&RPPXQLFDWLRQ�$UWV�VHFWLRQ�RI�WKH�0$3"

�� ,V�WKHUH�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�VWXGHQWV�ZKR�FRQWLQXHG�LQ�
PXVLF� FODVVHV� DQG� WKRVH�ZKR� GLG� QRW� LQ� WKHLU� ODWHU� VFRUHV� RQ� WKH�
0DWKHPDWLFV�VHFWLRQ�RI�WKH�0$3"
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�� ,V� WKHUH� D� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� WKH� VXE�JURXS� RI� WKRVH�
ZKR� FRQWLQXHG� LQ� VWULQJHG� LQVWUXPHQWV� VWXG\� �2UFKHVWUD�� DQG�
VWXGHQWV�ZKR�GR�QRW�LQ�&RPPXQLFDWLRQV�$UWV� VFRUHV�RQ� WKH�0$3�
LQ�VXEVHTXHQW�\HDUV"

�� ,V� WKHUH� D� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� WKH� VXE�JURXS� RI� WKRVH�
ZKR� FRQWLQXHG� LQ� VWULQJHG� LQVWUXPHQWV� VWXG\� �2UFKHVWUD�� DQG�
VWXGHQWV� ZKR� GR� QRW� LQ� 0DWKHPDWLFV� VFRUHV� RQ� WKH� 0$3� LQ�
VXEVHTXHQW�\HDUV"

�� ,V� WKHUH� D� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� WKH� VXE�JURXS� RI� WKRVH�
VWXGHQWV� ZKR� FRQWLQXHG� LQWR� WKH� �WK� JUDGH� VWULQJ� SURJUDP� EXW�
FKDQJHG�WR�RWKHU�PXVLF�RIIHULQJV�LQ�WKH��WK�JUDGH�DQG�VWXGHQWV�ZKR�
GLG�QRW�FRQWLQXH�SDVW� WKH�FRPSXOVRU\��WK�JUDGH�VWULQJ�SURJUDP� LQ�
0DWKHPDWLFV�VFRUHV�RQ�WKH�0$3�LQ�VXEVHTXHQW�\HDUV"

�� ,V� WKHUH� D� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� WKH� VXE�JURXS� RI� WKRVH�
VWXGHQWV� ZKR� FRQWLQXHG� LQWR� WKH� �WK� JUDGH� VWULQJ� SURJUDP� EXW�
FKDQJHG�WR�RWKHU�PXVLF�RIIHULQJV�LQ�WKH��WK�JUDGH�DQG�VWXGHQWV�ZKR�
GLG�QRW�FRQWLQXH�SDVW� WKH�FRPSXOVRU\��WK�JUDGH�VWULQJ�SURJUDP� LQ�
&RPPXQLFDWLRQ�$UWV�VFRUHV�RQ�WKH�0$3�LQ�VXEVHTXHQW�\HDUV"

3DUWLFLSDQWV

, FRPSDUHG�WKH�DFDGHPLF�DFKLHYHPHQW�RI�VWULQJ�VWXGHQWV��66��DQG�PDWFKHG�
DELOLW\�QRQ�VWULQJ�VWXGHQWV��16���DV�PHDVXUHG�E\�WKH�0$3���7KLV VWXG\�XWLOL]HG�D�
PDWFKHG�SDLU�GHVLJQ�LQ�ZKLFK�VWXGHQWV�ZKR�EHJDQ�VWXG\�RQ�DQ�LQVWUXPHQW�DV�D��WK

JUDGH� VWXGHQW DQG� FRQWLQXHG�ZHUH�PDWFKHG� RQ� WKHLU� WHVWV� VFRUHV� ZLWK� VWXGHQWV�
ZKR�GLG�QRW�FRQWLQXH���6WULQJ�FODVV VWXGHQWV ZHUH�PDWFKHG�ZLWK�QRQ�VWULQJ�FODVV�
VWXGHQWV�ZLWK�HTXDO�RU�FORVHO\ HTXLYDOHQW�VFRUHV��QHYHU�PRUH�WKDQ�IRXU�SRLQWV�RI�
GLIIHUHQFH�� RQ� WKH� 0$3� DVVHVVPHQW� LQ� &RPPXQLFDWLRQ� $UWV� �Q  � ���� SDLUV�
UHPDLQLQJ� LQ� WKH� ILQDO� \HDU�� DQG� 0DWKHPDWLFV� �Q  � ���� SDLUV�� FRPSOHWHG� DV�
�UG JUDGHUV�LQ�WKH�6SULQJ�RI��������

6WXGHQWV�ZHUH�SDLUHG�ZLWK�SHHUV�ZLWKLQ�WKH�VDPH�JUDGH�OHYHO�IURP�DPRQJ����
HOHPHQWDU\�VFKRROV�LQ�WKLV�ODUJH�VXEXUEDQ�GLVWULFW��$OO�RI�WKHVH�VWXGHQWV�DWWHQGHG�
D�FRPSXOVRU\�6X]XNL�LQVSLUHG�YLROLQ�FODVV� IRU����PLQXWHV� WZLFH�SHU�ZHHN�DV�D�
SDUW�RI�WKHLU�UHJXODU�VFKHGXOH�GXULQJ�WKH�IROORZLQJ�\HDU�DV�IRXUWK�JUDGHUV���:KHQ�
ORRNLQJ� DW� HYHU\� VWXGHQW� ZKR� SDUWLFLSDWHG� LQ� WKH� IRXUWK� JUDGH� FRPSXOVRU\�
SURJUDP��HDFK�VWXGHQW�ZKR�FRQWLQXHG�LQWR�WKH�ILIWK�JUDGH�HOHFWLYH�SURJUDP�ZDV�
SDLUHG�ZLWK� D� VWXGHQW�ZKR� GLG� QRW� EDVHG� RQ� WKHLU� �UG JUDGH�0$3� VFDOH� VFRUH���
7KHVH�SDLUV�RI� VWXGHQWV�ZHUH� WKHQ�WUDFNHG�WKURXJK� WKH�\HDUV��FRPSDULQJ�VFRUHV�
RQ�WKHLU�0$3�0DWK�DQG�&RPPXQLFDWLRQ�$UWV�JUDGH�OHYHO�DVVHVVPHQWV�GHSOR\HG�
LQ�WKH�6SULQJ�RI�HDFK�\HDU���2I�WKH�VWXGHQWV�ZKR�FRQWLQXHG�LQWR�HLWKHU�RUFKHVWUD�
RU�EDQG�LQ�WKH��WK�JUDGH��IXUWKHU�FRPSDULVRQV�ZHUH�PDGH�ZLWK�VXE�JURXSV�ZKR�
GHFLGHG�WR�FRQWLQXH�LQWR��WK�JUDGH�DQG�WKRVH�ZKR�GURSSHG�RXW�

7KH�VFKRRO�GLVWULFW�VHOHFWHG�IRU�SDUWLFLSDWLRQ�LQ�WKLV�VWXG\�LV�D�ODUJH�VXEXUEDQ�
GLVWULFW� LQ� WKH�0LGZHVW� DQG� LV� UHFRJQL]HG� IRU�'LVWLQFWLRQ� LQ�3HUIRUPDQFH�ZLWK�
+LJK�$FKLHYHPHQW� E\� WKH�0LVVRXUL�'HSDUWPHQW� RI�(OHPHQWDU\� DQG�6HFRQGDU\�
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(GXFDWLRQ�� VHUYLQJ� PRUH� WKDQ� ������� VWXGHQWV� LQ� ��� HOHPHQWDU\� VFKRROV�� VL[�
PLGGOH�VFKRROV� DQG�IRXU�KLJK�VFKRROV��56'����������

2QH� RI� WKH� GLVWULFW¶V� HOHPHQWDU\� SXOO�RXW� SURJUDPV� RIIHUHG� LQ� HDFK� RI� WKH�
QLQHWHHQ� HOHPHQWDU\� VFKRROV� ZDV� DQ� HOHPHQWDU\� VWULQJ� SURJUDP�� � $OO� VWXGHQWV�
OHDUQHG� WR� SOD\� YLROLQ� LQ� D�PRGLILHG� 6X]XNL�LQVSLUHG� FODVV� PHHWLQJ� WZLFH� SHU�
ZHHN�IRU����PLQXWHV�GXULQJ�WKH�IRXUWK�JUDGH��:KHQ�LQ�ILIWK�JUDGH��VWXGHQWV�FKRVH�
ZKHWKHU�RU�QRW� WKH\�ZRXOG�FRQWLQXH� LQWR��WK JUDGH�RUFKHVWUD�DV�D�SXOO�RXW� IURP�
WKH� UHJXODU� FODVVURRP� WZLFH� SHU� ZHHN� IRU� ��� PLQXWHV�� � 7HDFKHUV� DQG�
DGPLQLVWUDWRUV� LQ� WKLV� VFKRRO� GLVWULFW� ZHUH� FRQFHUQHG� WKDW� ILIWK�JUDGH� VWXGHQWV�
ZKR�OHIW�WKH�UHJXODU�FODVVURRP�IRU�VWULQJ�LQVWUXFWLRQ�PD\�KDYH�VXIIHUHG�QHJDWLYH�
HIIHFWV� LQ� WKHLU� 0$3� DFKLHYHPHQW�� � )XUWKHU�� WKLV� JURXS� RI� WHDFKHUV� DQG�
DGPLQLVWUDWRUV� IHOW� WKDW� WKH� \HDU� RI� IRXUWK�JUDGH� FRPSXOVRU\� YLROLQ� LQVWUXFWLRQ�
LPSHGHG�DOO�VWXGHQWV¶ SURJUHVV�ZKHQ�PHDVXUHG�RQ�WKH�0$3�WHVW�

7KLV� SXEOLF� VFKRRO� V\VWHP� VHUYHV� VWXGHQWV� IURP� GLYHUVH� FXOWXUDO� DQG�
VRFLRHFRQRPLF�EDFNJURXQGV���2YHU�������VWXGHQWV�DUH�VHUYHG�IURP�WKH�6W��/RXLV�
FLW\� 9ROXQWDU\� 6WXGHQW� 7UDQVIHU� SURJUDP�� � 7KLV� SURJUDP� ZDV� HVWDEOLVKHG� WR�
LQFUHDVH� UDFLDO� LQWHJUDWLRQ� LQ� WKH� PHWURSROLWDQ� DUHD� XQGHU� D� 6HWWOHPHQW�
$JUHHPHQW� DSSURYHG� E\� WKH� IHGHUDO� FRXUW� LQ� ������ � 7KH� $JUHHPHQW� DOORZV�
$IULFDQ�$PHULFDQ� VWXGHQWV� UHVLGLQJ� LQ� WKH� &LW\� RI� 6W�� /RXLV� WR� DWWHQG�
SDUWLFLSDWLQJ�VFKRRO�GLVWULFWV�LQ�6W��/RXLV�&RXQW\����56'�������

,QVWUXPHQW

7KH� 0LVVRXUL� $VVHVVPHQW� 3URJUDP� �0$3�� DVVHVVHV� VWXGHQWV¶ SURJUHVV�
WRZDUG� PDVWHU\� RI� WKH� 6KRZ�0H� 6WDQGDUGV� �WKH� HGXFDWLRQDO� VWDQGDUGV� LQ�
0LVVRXUL��� 7KH� *UDGH�/HYHO� $VVHVVPHQW� LV� D� \HDUO\� VWDQGDUGV�EDVHG� WHVW� WKDW�
PHDVXUHV� VSHFLILF� VNLOOV� GHILQHG� IRU� HDFK� JUDGH� E\� WKH� VWDWH� RI�0LVVRXUL�� � $OO�
VWXGHQWV� LQ� JUDGHV� ���� LQ� 0LVVRXUL� WDNH� WKH� JUDGH� OHYHO� DVVHVVPHQW� LQ�
&RPPXQLFDWLRQ�$UWV�DQG�0DWKHPDWLFV���6FLHQFH�LV�DGPLQLVWHUHG�LQ�JUDGHV���DQG�
��� 7KH� *UDGH�/HYHO� DVVHVVPHQWV� DUH� PDGH� XS� RI� PXOWLSOH�FKRLFH�� PDFKLQH�
VFRUHG� LWHPV�� DV� ZHOO� DV� ³FRQVWUXFWHG� UHVSRQVH´ LWHPV�� � 7KHVH� LWHPV� UHTXLUH�
VWXGHQWV�WR�VXSSO\��UDWKHU�WKDQ�VHOHFW��DQ�DSSURSULDWH�UHVSRQVH���,Q�DGGLWLRQ��WKH�
*UDGH�/HYHO� DVVHVVPHQWV� LQFOXGH� VRPH� LWHPV� IURP� 7HUUD1RYD�� D� QDWLRQDOO\�
QRUPHG� WHVW� GHYHORSHG� E\� &7%�0F*UDZ�+LOO�� VR� WKDW� 0LVVRXUL� VWXGHQW�
DFKLHYHPHQW�FDQ�EH�FRPSDUHG� WR�JURXSV�RI� VWXGHQWV�ZKR� WDNH� WKH�VDPH�WHVW� LQ�
RWKHU� VWDWHV�� �'(6(�� �������7KH�0$3� DVVHVVPHQWV� DUH� UHTXLUHG� XQGHU� 6HQDWH�
%LOO������RIWHQ� UHIHUUHG� WR�DV� WKH�³2XWVWDQGLQJ�6FKRROV�$FW�´ WKH�VWDWH� VFKRRO�
UHIRUP�ODZ�HQDFWHG�E\�WKH�OHJLVODWXUH�LQ��������

'DWD�&ROOHFWLRQ�DQG�$QDO\VLV

)LUVW�� D� QHZ� VSUHDGVKHHW� RI� VFRUHV� SURYLGHG� E\� WKLV� VFKRRO� GLVWULFW¶V� GDWD�
GHSDUWPHQW�RUJDQL]HG�E\�VWXGHQW�LGHQWLILFDWLRQ�QXPEHU�ZDV�FUHDWHG�E\�FRS\LQJ�
DQG�GHOHWLQJ�XQQHHGHG�YDULDEOHV��VR�WKDW�RQO\�WKH�YDULDEOHV�RI�LQWHUHVW�ZRXOG�EH�
LQFOXGHG�� 7KHQ� WKH� FROXPQ� ZLWK� WKH� WHVW� VFRUHV� WR� EH� PDWFKHG� ZDV� SXW� LQ�
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DVFHQGLQJ�QXPHULFDO�RUGHU��VR�WKDW�WKH�FDVHV�ZHUH�DOO�QRZ�LQ�RUGHU�IURP�ORZHVW�
WHVW� VFRUHV� WR� KLJKHVW� WHVW� VFRUHV�� 7KH� SXUSRVH� RI� WKLV� ZDV� WR� SXW� VFRUHV� LQ�
VHTXHQWLDO�URZV�VR�WKDW�PDWFKHV�ZHUH�HDV\�WR�ILQG��DQG�WKH�URZV�FRXOG�HDVLO\�EH�
PDQLSXODWHG IURP�WRS�WR�ERWWRP��7KH�FROXPQ�WKDW�GHVLJQDWHG�ZKLFK�FDVH�ZDV�D�
PXVLF�FODVV�VWXGHQW��GHVLJQDWHG�³�´��PHDQW�WKH�URZ�VWD\HG�ZKHUH�LW�ZDV��DQG�WKH�
GHVLJQDWLRQ� RI� ��PHDQW� WKDW� LW� ZDV� D� QRQ�PXVLF�FODVV� VWXGHQW��7KH� ODWWHU� ZHUH�
HLWKHU� FXW� DQG� SDVWHG LQWR� WKH� FROXPQV� ZKLFK� FRSLHG� WKH� YDULDEOHV� RI� LQWHUHVW��
PDWFKLQJ�D�PXVLF�FODVV� VWXGHQW�ZLWK� WKH�VDPH��RU�FORVH� WR� VDPH�� WHVW� VFRUH��RU�
ZHUH�GHOHWHG�HQWLUHO\�EHFDXVH�HQRXJK�VXLWDEOH�PDWFKHV�KDG�DOUHDG\�EHHQ�PDGH��
%HFDXVH�WKHUH�ZHUH�IDU�PRUH�VWXGHQWV�LQ�WKH�QRQ�PXVLF�FODVV�FDWHJRU\��PDQ\�RI�
WKHLU�FDVHV�ZHUH GHOHWHG��DOO�RI�WKH�PXVLF�FODVV�VWXGHQW�VFRUHV�ZHUH�XVHG���,Q�ERWK�
WKH�&RPPXQLFDWLRQ�$UWV�DQG�0DWK�SDLULQJV��WKHUH�ZDV�D�SHUIHFW�����FRUUHODWLRQ�
DW� WKH� EHJLQQLQJ�� LQGLFDWLQJ� WKDW� WKLV� LQLWLDO�PDWFKLQJ� SURFHVV� ZDV� VXFFHVVIXO���
7KH�IHZ�FDVHV�ZKHUH�, KDG�WR�VHWWOH�IRU�EHLQJ���WR���SRLQWV�RII�GLG�QRW�PDNH�DQ\�
GLIIHUHQFH� LQ� WKH� RYHUDOO� FRUUHODWLRQ� EHFDXVH� RI� WKH� QXPEHU� RI� VWXGHQWV� LQ� WKH�
VWXG\�± WKH�SDLUV�VWLOO�HQGHG�XS�UHSUHVHQWLQJ�D�SHUIHFW�FRUUHODWLRQ�

$�SDLUHG�VDPSOH�W�WHVW�ZDV�FRPSXWHG�XVLQJ�6366�VRIWZDUH�WR�GHWHUPLQH�LI�D�
VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFH� H[LVWHG� EHWZHHQ� SURILFLHQF\� DFKLHYHPHQW� RI�
PXVLF�FODVV�VWXGHQWV�DQG�WKDW RI�WKH�PDWFKHG�JURXS�RI�QRQ�PXVLF�FODVV�VWXGHQWV���
$� SDLUHG�VDPSOH� W�WHVW� ZDV� FRPSXWHG� HDFK� \HDU� WR� VHH� LI� DQ\� GLIIHUHQFH� ZDV�
VXVWDLQHG� LQWR� PLGGOH� VFKRRO�� � 2I� WKH� VWXGHQWV� ZKR� FRQWLQXHG� LQWR� HLWKHU�
RUFKHVWUD� RU� EDQG� LQ� WKH� �WK JUDGH�� IXUWKHU� FRPSDULVRQV� ZHUH� PDGH� ZLWK� VXE�
JURXSV�ZKR�GHFLGHG�WR�FRQWLQXH�LQWR��WK JUDGH�DQG�WKRVH�ZKR�GURSSHG�RXW���)RU�
WKLV�FRPSDULVRQ��DQ�LQGHSHQGHQW�VDPSOHV�W�WHVW�ZDV�HPSOR\HG��

5HVXOWV

5HVXOWV�IRU�&RPPXQLFDWLRQ�$UWV�IRU�DOO�PXVLF�FODVVHV�DUH�VKRZQ�LQ�7DEOH����
7KHUH�ZDV� QR GLIIHUHQFH� LQ� ������ZKLFK�ZDV� GHOLEHUDWHO\� GHVLJQHG�� VLQFH� WKDW�
ZDV� WKH� VWDUWLQJ� SRLQW�ZKHUH� SDLUV�ZHUH�PDWFKHG�� ,Q� DOO� VXEVHTXHQW� \HDUV�� WKH�
VWXGHQWV�ZKR� WRRN� DQ� LQVWUXPHQWDO�PXVLF� FODVV� KDG� VLJQLILFDQWO\� KLJKHU� VFRUHV�
WKDQ�WKH�VWXGHQWV�ZKR�GLG�QRW���

7DEOH����'LIIHUHQFHV�%HWZHHQ�6WXGHQWV�:KR�&RQWLQXHG� LQ� WKH��WK *UDGH�6WULQJV�&ODVV�
DQG�0LGGOH�6FKRRO�%DQG�RU�2UFKHVWUD� DQG�1R�&ODVV�6WXGHQWV� �:KR�'LG�1RW�&RQWLQXH�
%H\RQG��WK *UDGH��RQ�&RPPXQLFDWLRQ�$UWV�6FRUHV��1  �����

&ODVV 1R�&ODVV
0 6' 0 6' W
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�������WK�JUDGH ����� ���� ������ ���� ����
�������WK�JUDGH� ����� ���� ������ ���� ����
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7DEOH���QDUURZV�WKH�JURXS�IURP�DOO�LQVWUXPHQWDO�PXVLF�FODVVHV�WR�WKRVH�ZKR�
RQO\� FRQWLQXHG� LQ� WKH� RUFKHVWUD� SURJUDP� WKURXJK� WKH� �WK JUDGH�� 6WXGHQWV� ZKR�
FRQWLQXHG�WR�WDNH�DQ�RUFKHVWUD�FODVV�LQ��WK JUDGH�DIWHU�WDNLQJ�WKH��WK JUDGH�SXOO�RXW�
RUFKHVWUD� SURJUDP� ZHUH� FRPSDUHG� WR� WKRVH� ZKR� GLG� QRW� FRQWLQXH� SDVW� WKH
�WK JUDGH� FRPSXOVRU\� YLROLQ� FODVV� LQ� DQ\� HOHFWLYH� LQVWUXPHQWDO� PXVLF� FODVV��
6LQFH�VRPH�VWXGHQWV�GLG�QRW�FRQWLQXH�LQ�RUFKHVWUD�DQG�FKRVH�QRW�WR�WDNH�EDQG�LQ�
�WK JUDGH��ZH�QRZ�KDYH�����SDLUV�IRU�WKLV�FRPSDULVRQ�GXULQJ�WKH�ILQDO�\HDU��WKRVH�
ZKR�HOHFWHG�WR�WDNH�EDQG�DUH�QRW�LQFOXGHG�

7DEOH����'LIIHUHQFHV�%HWZHHQ�2UFKHVWUD�&ODVV�DQG�1R�&ODVV�6WXGHQWV�RQ�&RPPXQLFDWLRQ�
$UWV�6FRUHV��Q  �����

&ODVV 1R�&ODVV
0 6' 0 6' W

�������UG�JUDGH� ����� ���� ������ ���� ���� �
�������WK�JUDGH ����� ���� ������ ���� ���� �
�������WK�JUDGH� ����� ���� ������ ���� ���� �
�������WK�JUDGH ����� ���� ������ ���� ����
�������WK�JUDGH� ����� ���� ������ ���� ����
�������WK�JUDGH ����� ���� ������ ���� ����

�S���������S����������S ��������

,Q� ������ WKH� GLIIHUHQFH� RI� DOPRVW� ���� SRLQWV� LV� VLJQLILFDQW�� � ,Q� ������ DQG�
�����LW� LV�DSSUR[LPDWHO\�VL[�SRLQWV�LQ�IDYRU�RI�WKH�VWXGHQWV�ZKR�FRQWLQXHG�LQWR�
DQ� RUFKHVWUD� FODVV� LQ� �WK JUDGH� FRPSDUHG� WR� WKRVH�ZKR� GLG� QRW� FRQWLQXH� LQ� DQ�
HOHFWLYH�LQVWUXPHQWDO�PXVLF�FODVV�DW�DOO�EH\RQG�WKH��WK JUDGH��%\�������LW�LV�MXVW�
RYHU�HLJKW�SRLQWV��

6WXGHQWV�ZKR�FRQWLQXHG�IURP�WKH��WK JUDGH�SXOO�RXW RUFKHVWUD�FODVV�LQWR�D��WK

JUDGH� EDQG� FODVV� ZHUH� DOVR� FRPSDUHG� DJDLQVW� VWXGHQWV� ZKR� GLG� QRW� WDNH� DQ�
HOHFWLYH�PXVLF�FODVV�EH\RQG��WK JUDGH��7KHUH�DUH�QRZ ����SDLUV�WKDW�ZHUH�WUDFNHG�
IURP�WKH�EHJLQQLQJ�LQ��UG JUDGH��DV�VKRZQ�LQ�7DEOH���

7DEOH� ��� 'LIIHUHQFHV� %HWZHHQ� %DQG� &ODVV� DQG� 1R�&ODVV� 6WXGHQWV� RQ� &RPP�� $UWV���
6FRUHV���Q  ����

&ODVV 1R�&ODVV
0 6' 0 6' W

�������UG�JUDGH� ����� ���� ������ ���� ���� �
�������WK�JUDGH ����� ���� ������ ���� ����
�������WK�JUDGH� ����� ���� ������ ���� ����
�������WK�JUDGH ����� ���� ������ ���� ���� �
�������WK�JUDGH� ����� ���� ������ ���� ���� �
�������WK�JUDGH ����� ���� ������ ���� ���� �

�S���������S����������S ��������

-XVW�DV�WKH�RUFKHVWUD�JURXS�VKRZV�VWHDG\�LPSURYHPHQW�HDFK�\HDU��WKH�JURXS�
WKDW�HOHFWHG�WR�VWD\�LQ�WKH�SXOO�RXW�RUFKHVWUD�FODVV�LQ��WK�JUDGH�DQG�PRYH�WR�SXOO�
RXW�EDQG�FODVV�LQ��WK�JUDGH�VWLOO�VFRUHG�VLJQLILFDQWO\�KLJKHU�WKDQ�WKRVH�ZKR�GLG�
QRW�FRQWLQXH� WDNLQJ�DQ�HOHFWLYH�PXVLF�FODVV�EH\RQG� WKH��WK�JUDGH� %\� WKH� WLPH�
WKHVH� VWXGHQWV� SURJUHVVHG� LQWR� �WK JUDGH� DQG� �WK JUDGH�� WKH� EDQG� VWXGHQWV� VWLOO�



1R���������� ��

VFRUHG� KLJKHU� EXW� WKH� GLIIHUHQFH� RQO\� ERUGHUHG� RQ� VLJQLILFDQFH� �S  � �������
(YHU\RQH�ZDV�SDLU�PDWFKHG�WR�EH�HTXLYDOHQW�LQ�WKH�EHJLQQLQJ��

)XUWKHU��VWXGHQWV�ZKR�KDG�WDNHQ�DQ�RUFKHVWUD�FODVV�RU�D�EDQG�FODVV�LQ�WKH��WK

JUDGH� DQG� ZHUH� VWLOO� LQ� DQ� LQVWUXPHQWDO� PXVLF� FODVV� E\� ����� ZHUH� FRPSDUHG�
DJDLQVW�WKRVH�ZKR�GURSSHG�RXW�DIWHU�WKH��WK JUDGH�EDQG�RU�RUFKHVWUD�H[SHULHQFH��
UHVXOWV�DUH�LQ�7DEOH���

7DEOH��� 'LIIHUHQFHV�%HWZHHQ�&RQWLQXLQJ�,QVWUXPHQWDO�0XVLF�&ODVV�DQG�'URSSLQJ�&ODVV�
RQ�&RPPXQLFDWLRQ�$UWV�6FRUHV

&ODVV�LQ��WK *UDGH��Q  ���� 6WRSSHG�&ODVV�LQ��WK *UDGH��Q  ����
0 6' 0 6' W

�����6FRUHV ������ ����� ����� �� �����
�S���������S����������S ��������

:KLOH� WKH� VWXGHQWV�ZKR� FRQWLQXHG� LQVWUXPHQWDO�PXVLF� LQVWUXFWLRQ� LQWR� �WK

DQG� �WK JUDGH� VFRUHG� VLJQLILFDQWO\� KLJKHU� WKDQ� WKRVH� ZKR� GLG� QRW�� WKRVH� ZKR�
FRQWLQXHG�LQWR��WK JUDGH�RXWSDFHG�WKRVH�ZKR�GURSSHG�RXW�DW�WKH�HQG�RI��WK JUDGH���
7KRVH�ZKR�VWLOO�KDG�DQ�LQVWUXPHQWDO�PXVLF�FODVV�RI�DQ\�NLQG�LQ������KDG DOPRVW�
QLQH SRLQW�KLJKHU�VFRUHV���

7KH�VDPH�DQDO\VHV�ZHUH�UXQ�RQ�WKH�0DWKHPDWLFV�VFRUHV��7DEOH���VKRZV�WKH�
UHVXOWV�IRU�DOO�IRUPV�RI�DQ�LQVWUXPHQWDO�PXVLF�FODVV�FRPSDUHG�WR�WKRVH�ZKR�KDG�
QR�LQVWUXPHQWDO�PXVLF�FODVV�EH\RQG�WKH �WK JUDGH�

7DEOH����'LIIHUHQFHV�%HWZHHQ�6WXGHQWV�:KR�&RQWLQXHG� LQ� WKH��WK *UDGH�6WULQJV�&ODVV�
DQG�&RQWLQXHG� LQWR� DQ� ,QVWUXPHQWDO�0XVLF�&ODVV� 7KURXJK� WKH� �WK *UDGH� DQG�1R�&ODVV�
6WXGHQWV��:KR�'LG�1RW�&RQWLQXH�%H\RQG��WK *UDGH��RQ�0DWKHPDWLFV�6FRUHV��1  �����

&ODVV 1R�&ODVV
0 6' 0 6' W

�������UG�JUDGH� ����� ���� ����� ���� ���� �
�������WK�JUDGH ����� ���� ����� ���� ���� �
�������WK�JUDGH� ����� ���� ����� ���� ���� �
�������WK�JUDGH ����� ���� ����� ���� ���� �
�������WK�JUDGH� ����� ���� ����� ���� ����
�������WK�JUDGH ����� ���� ����� ���� ����

�S���������S����������S �������

7KHUH�ZDV� QR� GLIIHUHQFH� LQ� ������ZKLFK� DJDLQ�ZDV� GHOLEHUDWHO\� GHVLJQHG��
VLQFH� WKDW�ZDV� WKH�VWDUWLQJ�SRLQW�ZKHUH�SDLUV�ZHUH�PDWFKHG�� %\� WKH�QH[W�\HDU��
������WKHUH�DUH�GLIIHUHQFHV�LQ�0DWK�6FDOH�6FRUHV�RI�PRUH�WKDQ���SRLQWV�ZLWK�WKH�
PXVLF�FODVV� VWXGHQWV� DFKLHYLQJ� KLJKHU� OHYHOV�� 7KHQ� RQO\� WKH� VWXGHQWV� ZKR�
FRQWLQXHG�WR�WDNH�DQ�RUFKHVWUD�FODVV�LQ��WK JUDGH�DIWHU�WDNLQJ�WKH��WK JUDGH�SXOO�RXW�
RUFKHVWUD� SURJUDP�ZHUH� FRPSDUHG� WR� WKRVH� ZKR� GLG� QRW� FRQWLQXH� SDVW� WKH� �WK

JUDGH�FRPSXOVRU\� YLROLQ�FODVV� LQ�DQ\�HOHFWLYH� LQVWUXPHQWDO�PXVLF�FODVV�� �7KHUH�
DUH�QRZ ��� SDLUV�IRU�WKLV�FRPSDULVRQ��DV�VKRZQ�LQ�7DEOH���



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

7DEOH��� 'LIIHUHQFHV�%HWZHHQ�2UFKHVWUD�&ODVV� DQG�1R�&ODVV�6WXGHQWV�RQ�0DWKHPDWLFV�
�1  �����

&ODVV 1R�&ODVV
0 6' 0 6' W

�������UG�JUDGH� ������ ����� ����� ���� ���� �
�������WK�JUDGH ������ ����� ����� ���� ���� �
�������WK�JUDGH� ������ ����� ����� ���� ���� �
�������WK�JUDGH ������ ����� ����� ���� ���� �
�������WK�JUDGH� ������ ����� ����� ���� ����
�������WK�JUDGH ������ ����� ����� ���� ����

�S���������S����������S �������

,Q�������WKH�GLIIHUHQFH�LV�VLJQLILFDQW�ZLWK�DOPRVW�VL[ SRLQWV�LQ IDYRU�RI�WKH�
VWXGHQWV�ZKR�FRQWLQXHG�LQWR�DQ�RUFKHVWUD�FODVV� LQ��WK�JUDGH�FRPSDUHG�WR� WKRVH�
ZKR�GLG�QRW�FRQWLQXH�LQ�DQ\�HOHFWLYH�LQVWUXPHQWDO�PXVLF�FODVV�DW�DOO�EH\RQG�WKH�
�WK� JUDGH�� � ,Q� WKH� VXEVHTXHQW� WZR� \HDUV�� WKLV� GLIIHUHQFH� EHFRPHV� PRUH
VLJQLILFDQW�

6WXGHQWV�ZKR�FRQWLQXHG�LQWR�D��WK�JUDGH�EDQG�FODVV��UDWKHU�WKDQ�DQ�RUFKHVWUD�
FODVV��ZHUH�FRPSDUHG�DJDLQVW�VWXGHQWV�ZKR�GLG�QRW�WDNH�DQ�HOHFWLYH�PXVLF�FODVV�
EH\RQG� �WK� JUDGH�� � 7KHUH� DUH� QRZ ���� SDLUV� WKDW� ZHUH� WUDFNHG� IURP� WKH�
EHJLQQLQJ�LQ��UG�JUDGH��VHH�7DEOH���

7DEOH� �� 'LIIHUHQFHV� %HWZHHQ� %DQG� &ODVV� DQG� 1R�&ODVV� 6WXGHQWV� RQ� 0DWKHPDWLFV�
�1  �����

&ODVV 1R�&ODVV
0 6' 0 6' W

�������UG�JUDGH� ������ ����� ����� ���� ���� �
�������WK�JUDGH ������ ����� ����� ���� ���� �
�������WK�JUDGH� ������ ���� ����� ���� ���� �
�������WK�JUDGH ������ ����� ����� ���� ���� �
�������WK�JUDGH� ������ ����� ����� ���� ����
�������WK�JUDGH ������ ����� ����� ���� ���� �

�S���������S����������S �������

+HUH��WKRXJK� WKH�JURXS�RI�VWXGHQWV�ZKR�FRQWLQXHG LQ�WKH��WK JUDGH�SXOO�RXW�
RUFKHVWUD� JURXS� DQG� FKRVH� EDQG� DV� D� �WK JUDGH� VWXGHQW� ZDV KLJKHU� WKDQ� WKH�
VWXGHQWV� ZKR� GLG� QRW� FRQWLQXH� LQ� DQ� LQVWUXPHQWDO� PXVLF� SURJUDP� EH\RQG� �WK

JUDGH� EXW� LW� LV� QRW� HQRXJK WR� EH� VLJQLILFDQW� H[FHSW� IRU� ������ &OHDUO\�� WKH�
GLIIHUHQFH�RI�KLJKHU�VFRUHV�LV�IDU�PRUH�SUHGRPLQDQW�IRU�WKRVH�ZKR�FRQWLQXHG�LQ�
RUFKHVWUD�FODVV���

$V� EHIRUH� ZLWK� &RPPXQLFDWLRQ� $UWV� VFRUHV�� VWXGHQWV� ZKR� KDG� WDNHQ� DQ�
RUFKHVWUD�FODVV�RU�D�EDQG�FODVV�LQ�WKH��WK JUDGH�DQG�ZHUH�VWLOO�LQ�DQ�LQVWUXPHQWDO�
PXVLF� FODVV� E\� �����ZHUH� FRPSDUHG�ZLWK� WKRVH�ZKR�GURSSHG� RXW� DIWHU� WKH� �WK

JUDGH� EDQG� RU� RUFKHVWUD� H[SHULHQFH� RQ� WKHLU� 0DWKHPDWLFV� VFRUHV�� DQG� WKHVH
UHVXOWV�DSSHDU�LQ�7DEOH���



1R���������� ��

7DEOH� �� 'LIIHUHQFHV� %HWZHHQ� ,QVWUXPHQWDO� 0XVLF� &ODVV� DQG� 1R�&ODVV� 6WXGHQWV� RQ�
&RPPXQLFDWLRQ�$UWV�6FRUHV

&ODVV�LQ��WK *UDGH��Q  ���� 6WRSSHG�&ODVV�LQ��WK *UDGH��Q  ����
0 6' 0 6' W

�����6FRUHV ������ ����� ������ ����� ����
�S���������S����������S ��������

:KLOH� WKH� VWXGHQWV�ZKR� FRQWLQXHG� LQVWUXPHQWDO�PXVLF� LQVWUXFWLRQ� LQWR� �WK

DQG� �WK JUDGH� VFRUHG� VLJQLILFDQWO\� KLJKHU� WKDQ� WKRVH� ZKR� GLG� QRW�� WKRVH� ZKR�
FRQWLQXHG�LQWR��WK JUDGH�RXWSDFHG�WKRVH�ZKR�GURSSHG�RXW�DW�WKH�HQG�RI��WK JUDGH���
7KRVH� ZKR� VWLOO� KDG� DQ� LQVWUXPHQWDO� PXVLF� FODVV� RI� DQ\� NLQG� LQ� ����� KDG�
VLJQLILFDQWO\�KLJKHU�VFRUHV�E\�RYHU����SRLQWV�

&RQFOXVLRQ

7KH�HYLGHQFH�LV�FRPSHOOLQJ�WKDW�VWULQJ�VWXGHQWV ZKR�ZHUH�SXOOHG�RXW�RI�WKH�
UHJXODU�DFDGHPLF�FODVVURRP�IRU� WKH��WK JUDGH�SXOO�RXW� VWULQJ� LQVWUXFWLRQ�GLG�QRW�
VXIIHU�QHJDWLYH�HIIHFWV�LQ�WKHLU�DFDGHPLF�SHUIRUPDQFH��DV�PHDVXUHG E\�WKH�0$3���
)XUWKHUPRUH�� VWXGHQWV� ZKR� ZHUH� H[FXVHG� IRU� VWULQJ� LQVWUXFWLRQ� VFRUHG�
VLJQLILFDQWO\�KLJKHU�LQ�WKH�&RPPXQLFDWLRQ�$UWV�DQG�0DWK�VHFWLRQV�RI�WKH�0$3�
WKDQ�VWXGHQWV�ZKR�UHPDLQHG�LQ�WKH�FODVVURRP��7KH�UHVHDUFK�ILQGLQJV�RI WKLV�VWXG\�
VXSSRUW�WKH�IROORZLQJ�DQVZHUV�WR�WKH�TXHVWLRQV�RULJLQDOO\�SRVHG�

�� 7KHUH� ZDV� D� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� VWULQJ� VWXGHQWV� DQG�
QRQ�VWULQJ� VWXGHQWV LQ� WKHLU� DFKLHYHPHQW� RQ� WKH� &RPPXQLFDWLRQ�
$UWV�VHFWLRQ�RI�WKH�0$3�

�� 7KHUH� ZDV� D� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� VWULQJ� VWXGHQWV� DQG�
QRQ�VWULQJ� VWXGHQWV LQ� WKHLU� DFKLHYHPHQW� RQ� WKH�0DWK� VHFWLRQ� RI�
WKH�0$3�

�� 7KHUH� ZDV� D� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� VWULQJ� VWXGHQWV���������
ZKR� FRQWLQXHG� VWXG\� RI� DQ� LQVWUXPHQW� �EDQG� RU� RUFKHVWUD�� DQG
QRQ�VWULQJ� VWXGHQWV ZKR� GR� QRW� LQ�0DWKHPDWLFDO� DFKLHYHPHQW� RQ�
WKH�0$3�RYHU�WLPH���

�� 7KHUH� ZDV� D� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� VWULQJ� VWXGHQWV ZKR�
FRQWLQXH�VWXG\�RI�DQ�LQVWUXPHQW��EDQG�RU�RUFKHVWUD��DQG�QRQ�VWULQJ�
VWXGHQWV ZKR� GR� QRW� LQ� &RPPXQLFDWLRQ� $UWV� DFKLHYHPHQW� RQ
WKH� 0$3� RYHU� WLPH�� 6WXGHQWV� ZKR� FRQWLQXHG� LQWR� WKH� YROXQWDU\
�WK�JUDGH�VWULQJ�SURJUDP�EXW�FRQWLQXHG�LQWR�EDQG�IRU�WKH��WK�JUDGH�
VFRUHG�KLJKHU�WKDQ�VWXGHQWV�ZKR�GLG�QRW�FRQWLQXH�LQWR�LQVWUXPHQWDO�
PXVLF� EH\RQG� WKH� FRPSXOVRU\� �WK� JUDGH� VWULQJ� SURJUDP�� EXW�ZDV�
RQO\� VLJQLILFDQWO\� KLJKHU� LQ� WKH� �WK� JUDGH� RQ� WKH� 0DWKHPDWLFV�
SRUWLRQ�RI�WKH�0$3�



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

�� 7KHUH�ZDV�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�VWXGHQWV�ZKR�FRQWLQXHG�
LQWR�WKH�YROXQWDU\��WK�JUDGH�VWULQJ�SURJUDP�EXW�FRQWLQXHG�LQWR�EDQG�
IRU� WKH� �WK� JUDGH� DQG� WKRVH� ZKR� GLG� QRW FRQWLQXH� SDVW� WKH�
FRPSXOVRU\� �WK� JUDGH� VWULQJ� SURJUDP� LQ� &RPPXQLFDWLRQ� $UWV�
VFRUHV�RQ�WKH�0$3�

,PSOLFDWLRQV

,W�PD\�VHHP�LOORJLFDO�WKDW�DFDGHPLF�DFKLHYHPHQW�GLG�QRW�VXIIHU�DQ\�QHJDWLYH�
HIIHFWV� DQG� PD\� SRVVLEO\� KDYH� EHHQ� HQKDQFHG� ZKHQ� VWXGHQWV� OHIW� WKH� UHJXODU�
FODVVURRP� IRU� WKHLU� VWULQJ� LQVWUXFWLRQ�� 0DQ\� YDULDEOHV� FRXOG� KDYH� FDXVHG� WKLV�
HIIHFW��DQG�WKH�HPSLULFDO�HYLGHQFH�QHFHVVDU\�WR�GUDZ�VSHFLILF�FRQFOXVLRQV�IURP�
WKLV�VDPSOH�RI�VWXGHQWV�OLHV�EH\RQG�WKH�UHDFK�RI�WKLV�VWXG\�

2QH� H[SODQDWLRQ� IRU� VWULQJ� VWXGHQWV¶ VFRULQJ� VLJQLILFDQWO\� KLJKHU� LQ� WKH�
&RPPXQLFDWLRQ� $UWV� VHFWLRQ� RI� WKH�0$3� FRXOG� EH� WKDW� ERWK� VHFWLRQV� UHTXLUH�
JRRG� UHDGLQJ� FRPSUHKHQVLRQ� DQG� FULWLFDO� WKLQNLQJ� VNLOOV�� 7R� SHUIRUP� ZHOO� RQ�
ERWK�� RQH� PXVW� DOVR� KDYH� D� JRRG� (QJOLVK� YRFDEXODU\�� /LNH� UHDGLQJ� ZRUGV��
UHDGLQJ�PXVLF� LQYROYHV� LQWHUSUHWLQJ�DEVWUDFW� V\PEROV�DQG� WUDQVODWLQJ� WKHP� LQWR�
SK\VLFDO� DQG� FRJQLWLYH� H[SUHVVLRQV�� 7KH� VNLOOV� LQYROYHG� LQ� UHDGLQJ� PXVLFDO�
V\PEROV�PD\� WUDQVIHU� WR� WKRVH� UHTXLUHG� IRU� FRPSUHKHQGLQJ� OLQJXLVWLF� V\PEROV�
DQG� LQWHUSUHWLQJ�PDSV�� JUDSKV�� DQG� FKDUWV�� 6WXGLHV� QHHG� WR� EH� GHYHORSHG� WKDW�
H[DPLQH�LI�WKHUH�ZRXOG�EH�D�FRUUHODWLRQ�DPRQJ�WKHVH�FRJQLWLYH�DFWLYLWLHV�

:KHQ� VWULQJ� VWXGHQWV� DUH� H[FXVHG� IURP� WKHLU� FODVVURRPV� IRU� VWULQJ� FODVV��
WKH\� DUH� QRW� OHDYLQJ� LQVWUXFWLRQ�� 7KH\� DUH� PRYLQJ� WR� DQRWKHU� FODVVURRP� LQ� D�
GLIIHUHQW�DUHD�RI�WKH�EXLOGLQJ��7KH�FRQFHSWV�WDXJKW�LQ�VWULQJV�JR�IDU�EH\RQG�SLWFK�
DQG� UK\WKP�� )RU� H[DPSOH�� D� VWXGHQW� PXVW� XQGHUVWDQG� IUDFWLRQV� DQG� WKHLU�
UHODWLRQVKLSV�WR�HDFK�RWKHU�LQ�RUGHU�WR�PDQLSXODWH�UK\WKP��7KH�VWXGHQW�ZKR�KDV�
WURXEOH�XQGHUVWDQGLQJ�WKH�DEVWUDFW�FRQFHSW�WKDW�D�KDOI�LV�WZLFH�RQH�TXDUWHU�PD\�
FRPSUHKHQG� WKH�FRQFUHWH�H[DPSOH�RI�KLV�RU�KHU�ERZ¶V�PRYLQJ� WZLFH�DV� IDU�RQ�
KDOI�QRWHV�DV�TXDUWHU�QRWHV��7KH�PXVLFLDQ�UHDGV�DEVWUDFW�FRQFHSWV�IURP�WKH�SDJH�
DQG�WKHQ�WUDQVODWHV WKHP�LQWR�FRQFUHWH�SKHQRPHQD�WKDW�LQYROYH�WLPH�DQG�VSDFH�

7KH� 0DWKHPDWLFV� VHFWLRQ� RI� WKH� 0$3� VKRZHG� WKH� JUHDWHVW� GLIIHUHQFH�
EHWZHHQ�66�DQG�16��2QH�RI�WKH�OLPLWDWLRQV�RI�WKLV�VWXG\�LV�WKH�LQDELOLW\�WR�DVVHVV�
WKH� LPSDFW� RI� GLIIHUHQW� FODVVURRP� WHDFKHUV� DQG� VFKRRO� DWPRVSKHUHV� RQ� VWULQJ�
VWXGHQWV¶ OHDUQLQJ��,Q�VFKRROV�ZKHUH�VWULQJV�SDUWLFLSDWLRQ�LV�HQFRXUDJHG��VWXGHQWV�
PD\�KDYH� OHVV�GLIILFXOW\�SHUIRUPLQJ�DW� VWDQGDUG�RQ�WKH�0$3�DV�D�UHVXOW�RI� WKH�
FRRSHUDWLRQ�RI�WKH�FODVVURRP�WHDFKHU�

,W� ZRXOG� EH� VDIH� WR� FRQFOXGH� WKDW� WKH� SUREOHPV� DVVRFLDWHG� ZLWK� PXVLF�
SXOORXWV� ZLOO� FRQWLQXH� WR� FRQFHUQ� HGXFDWRUV� LQ� WKH� IRUHVHHDEOH� IXWXUH�� 2I� WKH�
GLIILFXOWLHV�FRPPRQO\�DVVRFLDWHG�ZLWK�SXOORXW�SURJUDPV��WHDFKHUV¶ FRQFHUQV�WKDW�
VWXGHQWV�ZKR�DUH�SXOOHG�RXW�IRU�LQVWUXPHQWDO�PXVLF�VXIIHU�DFDGHPLFDOO\�PD\�EH�
XQIRXQGHG�IHDUV��$GGLWLRQDOO\��LW�ZRXOG�DOVR�EH�VDIH�WR�FRQFOXGH�WKDW�WKH�ORQJHU�D�
VWXGHQW� VWXGLHV� D� VWULQJ� LQVWUXPHQW�� WKH� EHWWHU� WKHVH� VWXGHQWV�ZRXOG� GR� RQ� WKH�
0DWK�DQG�&RPPXQLFDWLRQ�$UWV�VNLOO�DVVHVVPHQWV�ZKHQ�FRPSDUHG�WR�SHHUV�ZKR�
GR�QRW�FRQWLQXH�VWXG\�RI�DQ� LQVWUXPHQW�� ,I� WKH�UHVXOWV�RI� WKLV� VWXG\� FDQ�KHOS�WR�
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GHPRQVWUDWH�WKLV��WKHQ�WKH�RWKHU�WHQVLRQV�DQG�IUXVWUDWLRQV�DVVRFLDWHG�ZLWK�SXOORXW�
SURJUDPV� RU� GHFLVLRQV�ZKHWKHU� RU� QRW� WR� VXVWDLQ� LQVWUXPHQWDO�PXVLF� SURJUDPV�
PD\� EH� DOOHYLDWHG�� 7KH� UHVXOWV� RI� WKLV� VWXG\� DGG� WR� WKH� HYLGHQFH� WKDW� PRUH�
LQVWUXPHQWDO� PXVLF� RSSRUWXQLWLHV� IRU� RXU� FKLOGUHQ� LQ� WKH� VFKRRO� GD\� FDQ� RQO\�
LPSURYH�VWXGHQWV¶ SHUIRUPDQFH�RQ�VWDQGDUGL]HG�0DWK�DQG�&RPPXQLFDWLRQ�$UWV�
DVVHVVPHQWV�

+HQQHVVH\¶V��������VWDWHPHQW�TXRWHG�HDUOLHU�WKDW�³HDJHU�FODVVURRP�WHDFKHUV�
ZDLW�IRU�>SXOORXW@�VWXGHQWV�WR�UHWXUQ�WR�WKH�FODVVURRP�VR�WKDW�WKH�WHDFKLQJ�SURFHVV�
FDQ� UHVXPH´ VHHPV� WR� LPSO\� WKDW� WKH� WHDFKLQJ� SURFHVV� VWRSV� ZKLOH� SXOORXW�
VWXGHQWV�DUH�HQJDJHG�LQ�WKHLU�YDULRXV�RXW�RI�FODVVURRP�DFWLYLWLHV��,I�WKLV�LV�WUXH��
UHVHDUFKHUV QHHG� WR� FRPSDUH� WKH� DFDGHPLF� DFKLHYHPHQW� RI� 1,� VWXGHQWV� ZKR�
DWWHQG�VFKRROV�WKDW�XVH�SXOORXW�VFKHGXOLQJ�IRU�LQVWUXPHQWDO�PXVLF�ZLWK�D�PDWFKHG�
VDPSOH�RI�1,�VWXGHQWV�LQ�VFKRROV�WKDW�GR�QRW�XVH�SXOORXW�VFKHGXOLQJ��7KH�VFRSH�
RI� UHVHDUFK� FRXOG� EH� EURDGHQHG� WR� FRPSDUH� WKH� HIIHFWV� RI� DOO� VSHFLDO� SXOORXW�
SURJUDPV�� LQFOXGLQJ� JLIWHG� DQG� UHPHGLDO� FRXUVHZRUN� WKDW� UHTXLUHV� SXOORXW�
VFKHGXOLQJ�� ,I� VRPH� WHDFKHUV� FHDVH� LQVWUXFWLRQ� ZKHQ� SXOORXW� VWXGHQWV� DUH�
UHPRYHG�IURP�WKH�FODVVURRP��WKHUH�PD\�EH�D�UHODWLRQVKLS�EHWZHHQ�WKH�QXPEHU�RI�
SXOORXW� SURJUDPV� LPSOHPHQWHG� ZLWKLQ� D� VFKRRO� EXLOGLQJ� DQG� WKH� DFDGHPLF�
DFKLHYHPHQW�RI�WKDW�EXLOGLQJ¶V�VWXGHQW�SRSXODWLRQ�

)ROORZ�XS� UHVHDUFK� FRXOG� EH� GHYHORSHG� WKDW� ZLOO� FRQWLQXH� WR�PHDVXUH� WKH�
LPSDFW�RI�SXOORXWV�RQ�VWDQGDUGL]HG�DVVHVVPHQWV��SRVVLEO\� LQFOXGLQJ�WKH�VFLHQFH�
VHFWLRQ� RI� WKH� 0$3�� 3HUIRUPDQFH� VWDQGDUGV� LQ� WKH� ZULWLQJ�� UHDGLQJ�� DQG�
PDWKHPDWLFV� VHFWLRQV� RI� VWDQGDUGL]HG� DVVHVVPHQWV� KDYH� EHHQ� UDLVHG� ZLWK� WKH�
LPSOHPHQWDWLRQ� RI� WKH� &RPPRQ� &RUH� WHVWLQJ� LQVWUXPHQWV�� 6WXGLHV� FDQ� EH�
GHVLJQHG� WR� FRQWLQXH� PRQLWRULQJ� SXOORXWV� DQG� VWXGHQW� DFKLHYHPHQW� RQ� WKHVH�
DVVHVVPHQWV�DV�WKHVH�SURILFLHQF\�VWDQGDUGV�DUH�LPSOHPHQWHG�

5HIHUHQFHV

%XUWRQ�� /�� �������� � ,QWHUGLVFLSOLQDU\� FXUULFXOXP�� � 5HWURVSHFW� DQG� SURVSHFW�� � 0XVLF�
(GXFDWRUV�-RXUQDO���������������

&KULVWLDQ��)�����������/HW¶V�WDNH�D�QHZ�ORRN�DW�VFKRRO�PXVLF���7KH�6FKRRO�0XVLFLDQ���������
���

&RPPRQ�&RUH�6WDWH�6WDQGDUGV��������5HWULHYHG�IURP�KWWS���ZZZ�FRUHVWDQGDUGV�RUJ�
&RVWD��$���������� �+RZ�ZRUOG�FODVV�VWDQGDUGV�ZLOO�FKDQJH�XV�� �(GXFDWLRQDO�/HDGHUVKLS��

�������������
&RZGHQ��5��/���	�.ORWPDQ��5��+����������$GPLQLVWUDWLRQ�DQG�VXSHUYLVLRQ�RI�PXVLF��1HZ�

<RUN��6FKLUPHU�%RRNV�
'HSDUWPHQW�RI�(OHPHQWDU\�	�6HFRQGDU\�(GXFDWLRQ����������*UDGH�/HYHO��5HWULHYHG�IURP�

KWWS���GHVH�PR�JRY�GLYLPSURYH�DVVHVV�JUDGHBOHYHO�KWPO
'HSDUWPHQW� RI� (OHPHQWDU\� 	� 6HFRQGDU\� (GXFDWLRQ�� �������� 0LVVRXUL� &RPSUHKHQVLYH�

'DWD�6\VWHP��5HWULHYHG�IURP�KWWS���PFGV�GHVH�PR�JRY
'HSDUWPHQW�RI�(OHPHQWDU\�	�6HFRQGDU\�(GXFDWLRQ�����������/($�JXLGH�WR�WKH�0LVVRXUL�

DVVHVVPHQW� SURJUDP�� ����������� 5HWULHYHG� IURP� KWWSV���GHVH�PR�JRY�VLWHV�GHIDXOW�
ILOHV�DVPW�JXLGH�WR�PLVVRXUL�DVVHVVPHQW�SURJUDPB�����SGI



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

'U\GHQ�� 6�� �������� 7KH� ,PSDFW� RI� ,QVWUXPHQWDO� 0XVLF� ,QVWUXFWLRQ� RQ� WKH� $FDGHPLF�
$FKLHYHPHQW� RI� )LIWK�*UDGH� 6WXGHQWV�� (5,& 'RFXPHQW�5HSURGXFWLRQ� 6HUYLFH�1R��
('������

(QJOLVK�� )�� ������� 0D\��� 3XOO�RXWV�� +RZ� PXFK� GR� WKH\� HURGH� ZKROH�FODVV� WHDFKLQJ"�
3ULQFLSDO��SS��������

)LW]SDWULFN�� .�� 5�� �������� 7KH� HIIHFW� RI� LQVWUXPHQWDO� PXVLF� SDUWLFLSDWLRQ�
DQG� VRFLRHFRQRPLF� VWDWXV� RQ� 2KLR� IRXUWK��� VL[WK��� DQG� QLQWK�JUDGH� SURILFLHQF\
WHVW� SHUIRUPDQFH�� -RXUQDO� RI 5HVHDUFK� LQ� 0XVLF� (GXFDWLRQ�� ������� ��±���
GRL����������������������������

*RDOV�������(GXFDWH�$PHULFD�$FW����������3XE��/��1R�����±�����6HF����HW�VHT������6WDW��
����

+HOPULFK�� %�� +�� �������� :LQGRZ� RI� RSSRUWXQLW\"�� $GROHVFHQFH�� PXVLF� DQG� DOJHEUD��
-RXUQDO�RI $GROHVFHQW�5HVHDUFK������������±�����GRL�������������������������

+HQQHVV\��*��6���������6HSWHPEHU���3XOO�RXWV�GLVUXSW�FODVV�WHDFKLQJ� ,QVWUXFWRU���� ���� ���
+HQU\��(�����������&DQ�\RX�NHHS�WKHP�IURP�GURSSLQJ�RXW"��,QVWUXPHQWDOLVW���������������
-RKQVRQ�� &� 	� 0HPPRWW�� -�� �������� � ([DPLQDWLRQ� RI� 5HODWLRQVKLSV� EHWZHHQ�

3DUWLFLSDWLRQ� LQ� 6FKRRO� 0XVLF� 3URJUDPV� RI� 'LIIHULQJ� 4XDOLW\� DQG� 6WDQGDUGL]HG�
7HVW� 5HVXOWV� -RXUQDO� RI� 5HVHDUFK� LQ� 0XVLF� (GXFDWLRQ�� ���� � ��������
GRL���������������������������

.LQQH\��'��:����������6HOHFWHG�GHPRJUDSKLF�YDULDEOHV��VFKRRO�PXVLF�SDUWLFLSDWLRQ��DQG�
DFKLHYHPHQW� WHVW� VFRUHV� RI� XUEDQ� PLGGOH� VFKRRO� VWXGHQWV�� -RXUQDO� RI� 5HVHDUFK� LQ�
0XVLF�(GXFDWLRQ���������±�����GRL�������������������������

.YHW��(��-����������([FXVLQJ�HOHPHQWDU\�VFKRRO�VWXGHQWV�IURP�UHJXODU�FODVVURRP�DFWLYLWLHV�
IRU�WKH�VWXG\�RI�LQVWUXPHQWDO�PXVLF��7KH�HIIHFW�RQ�VL[WK�JUDGH�UHDGLQJ��ODQJXDJH��DQG�
PDWKHPDWLFV� DFKLHYHPHQW�� -RXUQDO� RI� 5HVHDUFK� LQ� 0XVLF� (GXFDWLRQ�� ���� ������
GRL�����������������

0LFNHOD��7����������'RHV�0XVLF�+DYH�DQ�,PSDFW�RQ�WKH�'HYHORSPHQW�RI�6WXGHQWV"�3DSHU�
SUHVHQWHG�DW�WKH�&DOLIRUQLD�0XVLF�(GXFDWRUV�6WDWH�&RQYHQWLRQ�

0RUJDQ�� -� �������� 5RFNZRRG� 6FKRRO� 'LVWULFW� 5HWULHYHG� IURP� KWWS���HGXFDWLRQ
H[HFXWLYH�FRP�LQGH[�SKS�VFKRRO�GLVWULFWV������URFNZRRG�VFKRRO�GLVWULFW

1H[W�*HQHUDWLRQ�6FLHQFH�6WDQGDUGV��������5HWULHYHG�IURP�KWWS���ZZZ�QH[WJHQVFLHQFH�RUJ�
1R�&KLOG�/HIW�%HKLQG��1&/%��$FW�RI�������3XE��/��1R������������������6WDW�������������
3DUWQHUVKLS�RI�$VVHVVPHQW�RI�5HDGLQHVV�IRU�&ROOHJH�DQG�&DUHHUV���������5HWUHLYHG�IURP�

KWWS���ZZZ�SDUFFRQOLQH�RUJ�
5DXVFKHU��)���6KDZ��*���/HYLQH��/���.\��.��	�:ULJKW��(����������0XVLF�DQG�6SDWLDO�7DVN�

3HUIRUPDQFH��$�&DXVDO�5HODWLRQVKLS��3DSHU�SUHVHQWHG�DW�WKH�$QQXDO�&RQYHQWLRQ�RI�
WKH�$PHULFDQ�3V\FKRORJLFDO�$VVRFLDWLRQ��/RV�$QJHOHV��&DOLI��

5RELWDLOOH��-��3���	�2¶1HDO��6�������D���:K\�LQVWUXPHQWDO�PXVLF�LQ�HOHPHQWDU\�VFKRROV"�
3KL�'HOWD�.DSSDQ����� ����

5RELWDLOOH��-��3���	�2¶1HDO��6�������E���:K\�LQVWUXPHQWDO�PXVLF�LQ�WKH�HOHPHQWDU\�VFKRROV"
8QSXEOLVKHG�PDQXVFULSW���$OEXTXHUTXH�3XEOLF�6FKRROV��$OEXTXHUTXH��10��

56'�� �������� +RPH� SDJH�� 5HWULHYHG� IURP� KWWS���ZZZ�URFNZRRG�N���PR�XV�3DJHV�
GHIDXOW�DVS[

56'�� �������� )$4�� 6WXGHQW� 7UDQVIHU� 3URJUDP�� 5HWULHYHG� IURP�
KWWS���ZZZ�URFNZRRG�N���PR�XV�HHG�3DJHV�)$46WXGHQW7UDQVIHU3URJUDP�DVS[

6PDUWHU� %DODQFHG� $VVHVVPHQW� &RQVRUWLXP� �������� 5HWULHYHG� IURP�
KWWS���ZZZ�VPDUWHUEDODQFHG�RUJ�

6FRUHV�,PSURYH�ZLWK�,QFUHDVH�RI�0XVLF�,QVWUXFWLRQ���������7HDFKLQJ�0XVLF����������
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7KRUQWRQ�� /�� �������� $� &RPSDULVRQ� RI� 6WDWH� $VVHVVPHQW� 6FRUHV� %HWZHHQ�0XVLF� DQG�
1RQPXVLF�6WXGHQWV�8SGDWH��$SSOLFDWLRQV�RI�5HVHDUFK�LQ�0XVLF�(GXFDWLRQ����������
GRL�������������������������

:DOOLFN��0��'���������� $�FRPSDULVRQ�VWXG\�RI�WKH�2KLR�SURILFLHQF\�WHVW�UHVXOWV�EHWZHHQ�
IRXUWK� JUDGH� VWULQJ� SXOORXW� VWXGHQWV� DQG� WKRVH� RI� PDWFKHG� DELOLW\�� -RXUQDO� RI�
5HVHDUFK�LQ�0XVLF�(GXFDWLRQ�������������� GRL������������������

:LJJLQV�� 5�� �������� ,QWHUGLVFLSOLQDU\� FXUULFXOXP� 0XVLF� HGXFDWRU� FRQFHUQV�� 0XVLF�
(GXFDWRUV�-RXUQDO��������������� GRL�����������������



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

&KDUDFWHULVWLFV�DQG�$FFHVVLELOLW\�RI�/RDQHU�3URJUDPV 8VHG�E\�0LVVRXUL�
6WULQJ�7HDFKHUV

-XOLDQD�0��*HRUJLDGHV��00
0LVVRXUL 6WDWH�8QLYHUVLW\
$XJXVW ����
&RPPLWWHH�&KDLUSHUVRQ��'U��'DQLHO�6��+HOOPDQ

7KHVLV�$EVWUDFW�

7KH� SXUSRVHV� RI� WKLV VWXG\� ZHUH� �D�� WR� GHVFULEH� VWULQJ� LQVWUXPHQW� ORDQHU�
SURJUDPV� DQG� DVVRFLDWHG� DGPLQLVWUDWLYH� SUDFWLFHV� LQ� VRFLRHFRQRPLFDOO\� GLYHUVH�
VFKRROV�DQG��E��WR�DQDO\]H�WKH�DFFHVVLELOLW\�RI�VWULQJ�HGXFDWLRQ�ZLWK�UHVSHFW�WR�VFKRRO�
VL]H�DQG�VRFLRHFRQRPLF�VWDWXV���7KH�UHVHDUFK�LQYROYHG�WKH�UHVSRQVHV�WR�DQ�HOHFWURQLF�
VXUYH\� FRPSOHWHG�E\����0LVVRXUL�.����VWULQJ� WHDFKHUV�ZKR� WDXJKW�DW� ����VFKRROV�
VSDQQLQJ����VFKRRO�GLVWULFWV���)LQGLQJV�VXJJHVW�WKDW�ORZHU�LQFRPH�VFKRROV�ZHUH�PRUH�
OLNHO\� WR� KDYH� VWXGHQWV� XVLQJ� VFKRRO�RZQHG� LQVWUXPHQWV� DV� WKHLU� RQO\� LQVWUXPHQW��
PRUH� OLNHO\� WR� QRW� XVH� ORDQHU� LQVWUXPHQWV� WKDW� ZHUH� VKDUHG� EHWZHHQ� VFKRROV�� DQG�
PRUH�OLNHO\�WR�ODFN�WKH�LQVWUXPHQWV�QHHGHG�WR�DOORZ�LQWHUHVWHG�VWXGHQWV�ZLWK�ILQDQFLDO�
QHHG� WR� SDUWLFLSDWH��%DVHG�RQ� WKH� UHVXOWV�� VWULQJ�PXVLF� HGXFDWLRQ�SDUWLFLSDWLRQ�PD\�
QRW� EH� HTXLWDEOH� E\� VRFLRHFRQRPLF� VWDWXV�� �'LVFXVVLRQ� DGGUHVVHV� IXQGLQJ�� UHVRXUFH�
DOORFDWLRQ��DQG�FRPPLWPHQW�WR�HTXLWDEOH�DFFHVV�WR�VWULQJ�HGXFDWLRQ��
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([SHUWLVH�'HYHORSPHQW�LQ�0XVLFLDQV��7KH�5ROHV�RI�'HOLEHUDWH�3OD\�DQG�
'HOLEHUDWH�3UDFWLFH

-DFNLH�/RUGR
8QLYHUVLW\�RI�0LVVRXUL
'HFHPEHU�����
&RPPLWWHH�&KDLUSHUVRQ��'U��:HQG\�6LPV

'LVVHUWDWLRQ�$EVWUDFW�

7KLV� GLVVHUWDWLRQ� FRPSULVHV� WKUHH SURMHFWV� GHVLJQHG� WR� LQYHVWLJDWH�ZKHWKHU� WKH�
'HYHORSPHQWDO� 0RGHO� RI� 6SRUW� 3DUWLFLSDWLRQ� LV� DSSOLFDEOH� WR� KHOS� H[SODLQ�
WKH� GHYHORSPHQW� RI� PXVLF� H[SHUWLVH�� 2QH� LQYHVWLJDWLRQ� LV� D� UHYLHZ� RI� OLWHUDWXUH�
SHUWDLQLQJ� WR� H[SHUWLVH� GHYHORSPHQW� DQG� GHOLEHUDWH� SOD\�� D� FRQFHSW� IURP�
VSRUW� SV\FKRORJ\� WKDW� FDQ� DGG� LQVLJKW� WR� WKH� XQGHUVWDQGLQJ� RI� PXVLF� OHDUQLQJ��
$� SKHQRPHQRORJLFDO� TXDOLWDWLYH� VWXG\� XVLQJ� UHWURVSHFWLYH� LQWHUYLHZ� WHFKQLTXHV�
GHWHUPLQHG�WKDW�&RWH¶V�'HYHORSPHQWDO�0RGHO�RI�6SRUW�3DUWLFLSDWLRQ�DQG�WKH�FRQFHSW�
RI�GHOLEHUDWH�SOD\�FRXOG�EH�DSSOLHG�WR�H[SHUW�PXVLFLDQV��EXW�WKDW�D�QHZ�DVSHFW�WHUPHG�
DZDUHQHVV VKRXOG�EH�DGGHG�WR�WKH�PRGHO�IRU�PXVLFLDQV��7KH�WKLUG�LQYHVWLJDWLRQ�LV�DQ�
H[SHULPHQWDO�TXDQWLWDWLYH�VWXG\���0LGGOH�VFKRRO�VWXGHQW�SDUWLFLSDQWV�LQ�WKH�WUHDWPHQW�
JURXS�UHSODFHG�WUDGLWLRQDO�VFDOH�SUDFWLFH�LQ�EDQG�ZDUP�XSV�ZLWK�UHVHDUFKHU�GHVLJQHG�
GHOLEHUDWH� SOD\� VFDOH� JDPHV�� 3DUWLFLSDQWV¶ ZHHNO\� VFDOH� SHUIRUPDQFH� VFRUHV� ZHUH�
FRPSDUHG� GXULQJ� DQG� DIWHU� WUHDWPHQW�� DQG� D� SUDFWLFH� EHKDYLRU� DQG� PRWLYDWLRQ�
TXHVWLRQQDLUH�ZHUH�XVHG� DV� SUH�SRVW� DVVHVVPHQWV��7KHUH�ZHUH�QR�GLIIHUHQFHV� IRXQG�
EHWZHHQ� FRQWURO� DQG� H[SHULPHQWDO� JURXSV� GXULQJ� WKH� VKRUW� VWXG\�� 6\QWKHVLV� RI� WKH�
ILQGLQJV�IURP�WKH�WKUHH�SURMHFWV�LQGLFDWH�WKDW�GHOLEHUDWH�SOD\�LV�UHOHYDQW WR�PXVLFLDQV¶
GHYHORSPHQW��DQG�WKDW�VFKRRO�DJH�VWXGHQWV�FDQ�OHDUQ�WKURXJK�PXVLF�GHOLEHUDWH�SOD\�



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

3XSSHWU\� DV� DQ� (IIHFWLYH� 7HDFKLQJ� 7RRO� LQ� WKH� (OHPHQWDU\� 0XVLF
&ODVVURRP

(OLVDEHWK�5��6FKRHQHFNH
0LVVRXUL 6WDWH�8QLYHUVLW\
'HFHPEHU�����
&RPPLWWHH�&KDLUSHUVRQ��'U��'DQLHO�6��+HOOPDQ

7KHVLV $EVWUDFW�

7KH�SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�H[DPLQH�WKH�XVH�RI�SXSSHWU\�LQ�WKH�HOHPHQWDU\�
PXVLF�FODVVURRP�DQG�LWV�SRWHQWLDO�DV�D�WHDFKLQJ�WRRO��'HWHUPLQLQJ�LWV�YDOXH�ZLOO�KHOS�
PXVLF�HGXFDWRUV�LQ�DSSO\LQJ�SXSSHWU\�WR�PXVLF�OHDUQLQJ� &RPPRQ�EHQHILWV�FODLPHG�
E\� HGXFDWRUV� DQG� WKHUDSLVWV� LQFOXGH� LQFUHDVHG� DWWHQWLRQ�� DZDUHQHVV� DQG� FULWLFDO�
WKLQNLQJ�� ([WDQW� OLWHUDWXUH� VXJJHVWV WKDW� SXSSHWU\� FDQ� DFFRPPRGDWH GLIIHUHQW�
OHDUQLQJ�VW\OHV��DVVLVW�ZLWK� UHFDOO��DQG�HQKDQFH�FODVVURRP�PDQDJHPHQW� 7KLV�VWXG\�
LQYROYHG� REVHUYLQJ� DQG� LQWHUYLHZLQJ� WZR� HOHPHQWDU\� PXVLF� WHDFKHUV� ZKR�
LQFRUSRUDWHG�SXSSHWU\� LQWR� WKHLU� FXUULFXOXP� %DVHG�RQ� WKH� UHVXOWV�� SXSSHWU\� LQ� WKH�
HOHPHQWDU\�PXVLF�FODVVURRP�VXSSRUWV�HQMR\PHQW��HQJDJHPHQW��DQG�OHDUQLQJ�
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0LVVRXUL�0XVLF�(GXFDWRUV�$VVRFLDWLRQ�6WDWH�&RQIHUHQFH
5HVHDUFK�3RVWHU�3UHVHQWDWLRQV
-DQXDU\�����
2VDJH�%HDFK��02

)DFXOW\�5HVHDUFK

6XFFHVVIXO�5HVHDUFK�&ROODERUDWLRQ�ZLWK�,QWHUQHW�%DVHG�7RROV�
1DWKDQ�2��%XRQYLUL��7HPSOH�8QLYHUVLW\�	�$QGUHZ�6��3DQH\��8QLYHUVLW\�RI�
0LVVLVVLSSL�

$�+LVWRULFDO�$QDO\VLV�RI�WKH�0XVLF�7KHUDS\�3URJUDP�RI�WKH &RQVHUYDWRU\�RI�0XVLF�DQG�
'DQFH�DW�WKH�8QLYHUVLW\�RI�0LVVRXUL�± .DQVDV�&LW\��80.&� ���������

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

6LQJHUV¶ 3HUFHSWLRQV�RI�0LG�/HYHO�&KRUDO�([SHULHQFHV��$�'HVFULSWLYH�6WXG\�
0DUFL�/��0DMRU��8QLYHUVLW\�RI�0LVVRXUL�&ROXPELD�	�-DFRE�0��'DNRQ��8QLYHUVLW\
RI�.DQVDV

6RFLDO�-XVWLFH�%HOLHIV�RI�0XVLF�(GXFDWLRQ�0DMRUV�
'DQLHO�6��+HOOPDQ��0LVVRXUL�6WDWH�8QLYHUVLW\�

7KH�5HODWLRQVKLS�%HWZHHQ�3HUVRQDOLW\�'RPDLQV�DQG�0HQWRULQJ�&RQWHQW�LQ�WKH�&RQWH[W�RI�
6WXGHQW�7HDFKLQJ�LQ�0XVLF

-RFHO\Q�6WHYHQV�3UHQGHUJDVW��7UXPDQ�6WDWH�8QLYHUVLW\�

$QDO\VLV�RI�3XEOLFDWLRQ�'HFLVLRQV�IRU�-RXUQDO�RI�5HVHDUFK�LQ�0XVLF�(GXFDWLRQ
0DQXVFULSWV��������������3UHOLPLQDU\�)LQGLQJV

:HQG\�/��6LPV��-DFNLH�/RUGR��	�&\QWKLD�:LOOLDPV�3KHOSV��8QLYHUVLW\�RI�0LVVRXUL�
&ROXPELD

3LORW��5HFRQFLOLQJ�3KDVHV�RI�6HFRQG�+DOI�RI�/LIH�DQG�$FWLYH�6HQLRU�$GXOW�&RPPXQLW\�
0XVLF�3DUWLFLSDWLRQ

/LQGVH\�:LOOLDPV�	�0HOLWD�%HOJUDYH��8QLYHUVLW\�RI�0LVVRXUL�.DQVDV�&LW\



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

6WXGHQW�3URMHFWV�

7KH�(IIHFW�RI�&RQGXFWLQJ�,QVWUXFWLRQDO�0HWKRG�RQ�&RQGXFWRU�([SUHVVLYLW\�
DQG�(IIHFWLYHQHVV

&KULVWRSKHU�%DUFKHVN\��8QLYHUVLW\�RI�0LVVRXUL�&ROXPELD

$HVWKHWLF�5HVSRQVH�WR�0XVLF��&RPSDULQJ�WKH�5HVSRQVHV�RI�8QGHUJUDGXDWHV�DQG�
*UDGXDWHV�8VLQJ�D�3HQFLO�DQG�3DSHU�0HWKRG

%R�%RXWZHOO��8QLYHUVLW\�RI�0LVVLVVLSSL

(IIHFWV�RI�5K\WKP�6HFWLRQ�,QWHUDFWLRQ�RQ�WKH�,PSURYLVDWLRQ�RI�-D]]�6RORLVWV��$�3LORW�6WXG\
'�-��&XOS��-U���8QLYHUVLW\�RI�0LVVLVVLSSL

:RUN�/LIH�%DODQFH�RI�3XEOLF�6FKRRO�%DQG�'LUHFWRUV�3UH� DQG�3RVW�)DWKHUKRRG
-XVWLQ�$��'RVV��8QLYHUVLW\�RI�0LVVRXUL�.DQVDV�&LW\

$Q�([SORUDWLRQ�RI�6HOI�3HUFHLYHG�&KDOOHQJHV�IRU�WKH�0XVLF�(GXFDWLRQ�6WXGHQW�GXULQJ�
)LHOG�([SHULHQFH

3KLOLS�(GHOPDQ��8QLYHUVLW\�RI�0LVVRXUL�.DQVDV�&LW\

$�6WXG\�RI�*XLGHG�3UDFWLFH�DQG�)UHH�3UDFWLFH
6WHSKHQ�&��(XEDQNV��8QLYHUVLW\�RI�0LVVRXUL�&ROXPELD

8VLQJ�9RFDO�7HFKQLTXHV�LQ�WKH�%DQG�&ODVVURRP� $�/RRN�DW�6LJKW�6LQJLQJ�LQ�6HOHFWHG�
0LGGOH�6FKRRO�%DQGV�LQ�1RUWK�0LVVLVVLSSL

.\OH�%��+LFNH\��8QLYHUVLW\�RI�0LVVLVVLSSL

7KH�(IIHFWV�RI�,PDJHU\�DQG�)LJXUDWLYH�/DQJXDJH�RQ�3HUFHLYHG�(PRWLRQ�LQ�&KRUDO�
6LQJHUV

/DXUD�.LWFKHO��8QLYHUVLW\�RI�0LVVRXUL�&ROXPELD

([DPLQLQJ�WKH�5ROH�RI�0XVLF�RQ�0HPRU\�DQG :RUG�5HFDOO��$�3LORW�6WXG\
0LFKHOOH�.R��8QLYHUVLW\�RI�0LVVRXUL�&ROXPELD

7KH�(IIHFW�RI�'HOLEHUDWH�3OD\�$FWLYLWLHV�RQ�0LGGOH�6FKRRO�6WXGHQW�0RWLYDWLRQ�DQG�
3HUIRUPDQFH

-DFNLH�/RUGR��8QLYHUVLW\�RI�0LVVRXUL�&ROXPELD

8QGHUJUDGXDWH�,QVWUXPHQWDO�0XVLF�(GXFDWLRQ�&XUULFXOXP�DW�$FFUHGLWHG�
&ROOHJHV�8QLYHUVLWLHV�LQ�0LVVRXUL

(PLO\�-��0F*LQQLV��8QLYHUVLW\�RI�0LVVRXUL�.DQVDV�&LW\

7KH�5HSUHVHQWDWLRQ�RI�0XOWLFXOWXUDO�(GXFDWLRQ�&RXUVHV�LQ�3UHVHUYLFH�0XVLF�(GXFDWLRQ�
&XUULFXOXP�DW�0LVVRXUL�&ROOHJHV�DQG�8QLYHUVLWLHV

(PLO\�-��0F*LQQLV��8QLYHUVLW\�RI�0LVVRXUL�.DQVDV�&LW\

,03$&7�352-(&7��$IJKDQ�&KLOGUHQ¶V�6RQJERRN�3URMHFW
-RDQ�0XUUD\��:DOGHQ�8QLYHUVLW\
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7KH�5HODWLRQVKLS�%HWZHHQ�%DFNJURXQG�0XVLF��5HDGLQJ�&RPSUHKHQVLRQ�DQG�5HWHQWLRQ�RI�
&ROOHJLDWH�8QGHUJUDGXDWH�6WXGHQWV

*UHWFKHQ�/��3RKOPDQ��8QLYHUVLW\�RI�0LVVRXUL�&ROXPELD

$QG�-XVWLFH�)RU�$OO��%UHDNLQJ�'HDWK�0HWDO�6WHUHRW\SHV�ZLWK�7KHRORJLFDO�'LDORJXH
-HUHP\�(��6FDUEURXJK��8QLYHUVLW\�RI�0LVVLVVLSSL

7KH�,QFOXVLRQ�RI�([WHQGHG�6D[RSKRQH�7HFKQLTXHV�LQ�0RGHUQ�6D[RSKRQH�5HSHUWRLUH
'UHZ�0��6PLOH\��8QLYHUVLW\�RI�0LVVLVVLSSL

*UDGXDWH�DQG�8QGHUJUDGXDWH�0XVLF�6WXGHQWV¶ 3HUFHSWLRQ�RI�WKH�(IILFDF\�RI�&RQGXFWRUV��
$�6WXG\�RI�WKH�(IIHFWV�RI�&RQGXFWRU�)DFLDO�([SUHVVLRQ�RQ�6WXGHQWV¶ -XGJPHQWV

.HYLQ�/��7KDUS��8QLYHUVLW\�RI�0LVVLVVLSSL

6WXGHQWV¶ 3HUFHSWLRQ�RI�'LUHFWRU¶V�3RVLWLYH�DQG�1HJDWLYH�9HUEDO�'HOLYHU\�'XULQJ�DQ�
,QVWUXPHQWDO�0XVLF�5HKHDUVDO

$DURQ�7��:DFNHU��8QLYHUVLW\�RI�0LVVRXUL�&ROXPELD



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

&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��
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�� $XWKRUV� ZLOO� EH� DSSULVHG� RI� WKH� UHVXOWV� RI� WKH� VHOHFWLRQ� SURFHVV� E\����������
H�PDLO��$�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�



,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�

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�VXEVFULEHV� WR� WKH�5HVHDUFK�
3XEOLFDWLRQ�3UHVHQWDWLRQ� &RGH� RI� (WKLFV� RI� WKH� 0XVLF� (GXFDWLRQ� 5HVHDUFK�
&RXQFLO� RI� 0(1&�� 7KH� 1DWLRQDO� $VVRFLDWLRQ� IRU� 0XVLF� (GXFDWLRQ� DQG� WKH�
1DWLRQDO�5HVHDUFK�&RPPLWWHH�RI�WKH�$PHULFDQ�0XVLF�7KHUDS\�$VVRFLDWLRQ�



ZZZ�PPHD�QHW�FRQWHQW�PPHD�PMUPH
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7KH�ROGHVW�FRQWLQXRXVO\�SXEOLVKHG�VWDWH�MRXUQDO
GHGLFDWHG�WR�PXVLF�HGXFDWLRQ�UHVHDUFK


