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&KHPWXQHV��D�SLORW�VWXG\�RI�VHWWLQJ�WKH�URWH�WR�PXVLF�
�
0DUN�6FKLHU�
)DFXOW\�RI�/LIH�DQG�6RFLDO�6FLHQFHV��
6ZLQEXUQH�8QLYHUVLW\�RI�7HFKQRORJ\�
'DQLHO�(OGULGJH� ��
)DFXOW\�RI�/LIH�DQG�6RFLDO�6FLHQFHV��
6ZLQEXUQH�8QLYHUVLW\�RI�7HFKQRORJ\�
�
�

5RWH�OHDUQLQJ�FDQ�EH�GXOO��<HW�IRU�VWXGHQWV�WR�EH�VXFFHVVIXO�DW�KLJKHU�OHYHOV�RI�HGXFDWLRQ��WKHUH�LV�D�ODUJH�
EDVH� VHW� RI� NQRZOHGJH� RU� YRFDEXODU\� WKDW�PXVW� EH� OHDUQHG� DQG� UHFRJQLVHG�� GHVSLWH� WKH� DEVHQFH� RI� DQ\�
UK\PH�RU�UHDVRQ�LQ�VDLG�NQRZOHGJH��7KLV�LV�FRPPRQO\�WUXH�RI�PDQ\�VFLHQFHV�DQG�ODQJXDJHV��+LVWRULFDOO\��
VXFK� LQIRUPDWLRQ� KDV� EHHQ� OHDUQHG� E\� URWH� DQG� GULOOV� ±� ERWK� TXLWH� HIIHFWLYH� WHFKQLTXHV�� EXW� QRW� YHU\�
HQJDJLQJ��7KH�FXUUHQW�SURMHFW�LQYHVWLJDWHV�WKH�SURGXFWLRQ�RI�PXVLFDO�SDURGLHV�ZLWK�O\ULFV�DWWXQHG�WR�WKH�
NQRZOHGJH�UHTXLUHPHQWV�RI�WKH�VWXGHQW�DV�D�PHDQV�RI�LQFUHDVLQJ�DFFHVVLELOLW\��VWXGHQW�LQWHUHVW�DQG�RYHUDOO�
LQIRUPDWLRQ� UHWHQWLRQ�� 7KH� VXFFHVV� RI� WKLV� ZRUN�LQ�SURJUHVV� YHQWXUH� ZLOO� EH� H[SORUHG� WKURXJK� VWXGHQW�
SDUWLFLSDWLRQ��IHHGEDFN�DQG�UHVXOWV�RQ�UHODWHG�H[DPLQDWLRQ�TXHVWLRQV��
�
.H\ZRUGV��&KHPLVWU\��URWH��OHDUQLQJ��VWXGHQW�HQJDJHPHQW��IXQFWLRQDO�JURXSV��PXVLF��
�
�

&RQWH[W�
�
8QGHUQHDWK� PDQ\� VFLHQFH� GLVFLSOLQHV� OLHV� IDFWXDO� GDWD� WKDW� LV� IXQGDPHQWDO� WR� WKDW� ILHOG� RI� VWXG\� DQG� XVXDOO\�
DVVXPHG�NQRZOHGJH�RQFH�EH\RQG�WKH�LQWURGXFWRU\�OHYHO��:KHUH�ZRXOG�ZH�EH�LI�VRPH�PHPRULVDWLRQ�RU�OHDUQLQJ�
RI�WKHVH�IDFWV�KDG�QRW�WDNHQ�SODFH"�3HUKDSV�ZLWK�D�SK\VLFLDQ�ZKR�ZDVQ¶W�VXUH�LI�WKH�UDGLXV�ERQH�ZDV�LQ�WKH�DUP�
RU�WKH�OHJ�WU\LQJ�WR�WUHDW�XV��$�FKHPLVW�ZKR�GLG�QRW�UHPHPEHU�WKH�GLIIHUHQFH�EHWZHHQ�DQ�DOFRKRO�DQG�D�NHWRQH�
PLJKW�EH�YHU\�GDQJHURXV�LQ�WKH�ODERUDWRU\��
�
0DQ\� VWXGHQWV� KDYH� GLIILFXOW\� LQ� UHPHPEHULQJ� WKLV� W\SH� RI� EDVLF� IDFWXDO� GDWD� WKDW� XQGHUSLQV� PRUH� DGYDQFHG�
PDWHULDO� LQ�PDQ\�VFLHQWLILF�GLVFLSOLQHV��)RU� ILUVW�\HDU�FKHPLVWU\�VWXGHQWV��RQH�VXFK�GDWDVHW�LV� WKDW�RI� IXQFWLRQDO�
FKHPLFDO� JURXSV�� IRU� H[DPSOH�� DONDQHV�� DOFRKROV�� DQG� NHWRQHV�� 7KHVH� DUH� WKH�ZRUNKRUVHV� RI� UHDFWLRQV� DQG� DOO�
PDQQHU�RI�RUJDQLF�V\QWKHVLV��DQDO\VLV�DQG�RWKHU�FKHPLFDO�LQWHUDFWLRQV��
�
7KLV�SDSHU�H[SORUHV�VRPH�ZD\V�RI�KHOSLQJ�VWXGHQWV�WR�UHPHPEHU�SURSHUWLHV��DVVRFLDWLRQV�DQG�OLPLWHG�IDFWV�DERXW�
IXQFWLRQDO�JURXSV��YLD�WKH�PHGLXP�RI�PXVLF��:H�VXJJHVW�WKDW�WKLV�ZLOO�HQDEOH�WKH�IXQGDPHQWDO�OHDUQLQJ�RI�WKHVH�
IDFWV�� 2XU� PHWKRG� ZDV� WR� PDNH� XVH� RI� ZHOO�NQRZQ� WXQHV� DQG� ZULWLQJ� VSHFLILF� O\ULFV� WR� SURYLGH� WKH� IDFWXDO�
LQIRUPDWLRQ�LQ�D�QRYHO�DQG�KHOSIXO�ZD\�WR�DLG�VWXGHQW�OHDUQLQJ�DQG�UHFDOO�RI�WKLV�LQIRUPDWLRQ��:H�DOVR�DUJXH�WKDW�
WKH�YHKLFOH�RI�PXVLF�DQG�O\ULFV�FRXOG�EH�JHQHUDOLVHG�WR�RWKHU�VFLHQFH�GLVFLSOLQHV��
�
�
3XUSRVH��
:H�DUJXH�WKDW�XVLQJ�ZHOO�NQRZQ�FRQWHPSRUDU\�PXVLF�DQG�QRYHO�O\ULFV�ZLOO�DLG�OHDUQLQJ�DQG�UHFDOO�RI�FKHPLFDO�
IXQFWLRQDO�JURXSV��
�
�
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/LWHUDWXUH�5HYLHZ�
�
7KHUH¶V�QR�DYRLGLQJ�LW�±�EHFRPLQJ�ZHOO�YHUVHG�LQ�WKH�VFLHQFHV�UHTXLUHV�VRPH�OHYHO�RI�URWH�OHDUQLQJ��2QH�DUHD�WKDW�
RIIHUV�VLPLODU�FKDOOHQJHV�WR�FKHPLVWU\�RU�VFLHQFH�LV�OHDUQLQJ�D�IRUHLJQ�ODQJXDJH��+HUH�YRFDEXODU\��JUDPPDU�DQG�
RWKHU� UXOHV�QHHG� WR�EH�PDVWHUHG�DQG�XVHG�ZLWK�PLQLPDO� UHIHUHQFLQJ��3DXO�3LPVOHXU�ZDV�D� ODQJXDJH�H[SHUW�DQG�
HGXFDWLRQDOLVW� WKDW� GHYHORSHG� D� V\VWHP� IRU� OHDUQLQJ� ODQJXDJHV� VWLOO� ZLGHO\� XVHG� WRGD\� �3LPVOHXU�� ������� +H�
LGHQWLILHG�WKH�XVH�RI�³«LQWRQDWLRQ��UK\WKP��PHORG\�DQG�SURQXQFLDWLRQ«´�WR�HQJDJH�VWXGHQWV��7KH�IRFXV�ZDV�D�
JUDGHG� SUHVHQWDWLRQ� RI� QHZ� ZRUGV� DQG� WKHLU� XVH� �3LPVOHXU�� ������ S����� 7KH� XVH� RI� VPDOOHU� VL]HG� SRUWLRQV� RI�
LQIRUPDWLRQ�ZDV�WKHUHIRUH�D�UHFRJQLVHG�PHWKRG�RI�OHDUQLQJ��
�
,Q� FKHPLVWU\�� WKH� OLWHUDWXUH� LV� VSDUVH� RQ� WKH� WRSLF� RI� XVLQJ� PXVLF� IRU� FKHPLVWU\� OHDUQLQJ��0RUH� JHQHUDOO\�� LW�
DSSHDUV� WKDW�PXVLF� IRU� OHDUQLQJ� LV�GLYLGHG� LQWR� WZR�VWUHDPV�� WKDW� VSHFLILFDOO\� IRU� OHDUQLQJ�PXVLF� �ZKLFK� LV� QRW�
SDUWLFXODUO\�UHOHYDQW�IRU�WKLV�LQYHVWLJDWLRQ���DQG�WKDW�ZKHUH�PXVLF�LV�D�WRRO�IRU�DVVLVWLQJ�OHDUQLQJ�PDWHULDO�LQ�RWKHU�
GLVFLSOLQHV��7KLV�LV�SDUWLFXODUO\�QRWHG�IRU�WKH�SULPDU\�VFKRRO�FXUULFXOXP��IRU�H[DPSOH��(DVWRQ�������<RXQJ�DQG�
*ORYHU�������%HDUQH�������'\VRQ��������
�
)RU�FODVVURRP�OHDUQLQJ��WKH�XVH�RI�PXVLF�LV�D�SRWHQW�GHYLFH�DV�WKHUH�DUH�HPRWLRQDO�SURFHVVHV�WKDW�SURYLGH�VWURQJ�
OLQNV�WR�PHPRU\��:ROIH���������7KH�XVH�RI� µSLJJ\EDFN¶�VRQJV� ±�D�IDPLOLDU�WXQH�ZLWK�QHZ�ZRUGV��VXFK�DV�URZ�
\RXU�ERDW�RU�KDSS\�ELUWKGD\�±�KDYH�EHHQ�GRFXPHQWHG�DV�VXFFHVVIXO��:ROIH�������2UWLV��������
�
$GGLWLRQDOO\�� SURYLGLQJ� WKH� PHDQV� IRU� VWXGHQWV� WR� HDVLO\� DFFHVV� WKH� PXVLF�� WXQHV�� DQG� VRQJV� ZLOO� HQKDQFH�
UHWHQWLRQ�DQG�UHFDOO��)RU�H[DPSOH��2UWLV��������S�������UHPLQGV�XV�RI�VLQJLQJ�RU�FKDQWLQJ�WR�OHDUQ�WKH�OHWWHUV�RI�
WKH� DOSKDEHW� �$%&��� RU� UK\PLQJ� ³7KLUW\� GD\V� KDV�1RYHPEHU��$SULO�� -XQH� DQG�1RYHPEHU«´� WR� LOOXVWUDWH� WKH�
ODVWLQJ�HIIHFW�RI�WKHVH�UK\WKPLF�SXUVXLWV���
�
7KLV�W\SH�RI�UK\PLQJ�DQG�VLQJLQJ�EULQJV�WR�PLQG�WHOHYLVLRQ�DQG�UDGLR�DGYHUWLVLQJ�ZLWK�LWV�XVH�RI�VKRUW�PXVLFDO�
JUDEV�� FRPPRQO\� NQRZQ� DV� µMLQJOHV¶�� $GYHUWLVHUV� NQRZ� WKLV� SKHQRPHQRQ�ZHOO� DQG� H[SORLW� LW� JUHDWO\� ZLWK� LWV�
UHSHWLWLYH�QDWXUH�XQWLO�ZH�FDQ�DOO�VLQJ�DORQJ�ZLWK�WKH�FXUUHQW�SURGXFW�RU�VHUYLFH��DQG�PRUH�WR�WKH�SRLQW��UHFDOO�WKH�
QDPH�RI�WKH�FRPSDQ\��ZKLFK�LV�H[DFWO\�WKH�DLP�RI�WKH�DGYHUWLVLQJ�DJHQF\���7KH�UHVHDUFK�VKRZV�WKDW�HYHQ�DIWHU�D�
VLQJOH� H[SRVXUH�� LQGLYLGXDOV� PDGH� PRUH� FRUUHFW� DVVRFLDWLRQV� ZLWK� EUDQGV� DQG� VORJDQV� ZKHQ� XVLQJ� D� MLQJOH�
FRPSDUHG�WR�WKRVH�ZKR�KDG�QRW�EHHQ�H[SRVHG�WR�WKH�MLQJOH��EXW�HVVHQWLDOO\�WKH�VDPH�YLVXDO�LQIRUPDWLRQ��<DOFK�
�������
�
)ROORZLQJ� RQ�� WKH� XVH� RI� SLJJ\EDFN� VRQJV� KDV� EHHQ� DSSOLHG� LQ� VWDWLVWLFV� ZLWK� UHPDUNDEOH� VXFFHVV� E\�:LOVRQ�
9DQ9RRUKLV���������6KH�XWLOLVHG�WXQHV�VXFK�DV�<DQNHH�'RRGOH�DQG�&RPLQJ�5RXQG�WKH�0RXQWDLQ�ZLWK�VSHFLILF�
O\ULFV� UHODWLQJ� WR� FRQFHSWV� VXFK� DV� PHDQV�� DQG� VWDQGDUG� GHYLDWLRQV� WR� DVVLVW� VWXGHQWV� OHDUQ� EDVLF� VWDWLVWLFDO�
FRQFHSWV��7KH�UHVXOWV�RI� WKLV�ZRUN�VKRZHG�WKDW�����RI�VWXGHQWV�ZLWK� WKH� VRQJV� VFRUHG�SHUIHFW�NQRZOHGJH� WHVW�
VFRUHV��FRPSDUHG�WR�RQO\�����ZLWK�SHUIHFW�VFRUHV�LQ�DQRWKHU�JURXS�WKDW�GLG�QRW�KDYH�WKH�VRQJV��:DQGD�:DOODFH�
�������GHPRQVWUDWHG�WKDW�IRU�ODUJH�DPRXQWV�RI�LQIRUPDWLRQ��������ZRUGV���FRQWHQW�GHOLYHUHG�YLD�VRQJ�ZDV�PRUH�
HIIHFWLYHO\�UHFDOOHG�WKDQ�FRQWHQW�GHOLYHUHG�E\�WKH�VSRNHQ�ZRUG��
�
:LWK�FKHPLVWU\��WKH�XVH�RI�PXVLF�KDV�SURYLGHG�VRPH�WUDFWLRQ�LQ�WKH�SDVW�ZLWK�H[SORUDWLRQV�E\�)ODQGHUV�	�6ZDQQ��
ZLWK�)LUVW�DQG�6HFRQG�/DZ��QG���UHODWLQJ�WR�WKHUPRG\QDPLFV�DQG�7RP�/HKUHU�ZLWK�KLV�YHUVLRQ�RI�WKH�SHULRGLF�
WDEOH��7KH� (OHPHQWV� �QG��� 7KLV� VW\OH� RI� SUHVHQWDWLRQ� JUHZ� RXW� RI� XQLYHUVLW\� VWXGHQW� UHYXHV� RI� WKH� ����V� DQG�
����V��ZKLFK�DUH� UDUH� LQ�FXUUHQW� WLPHV��0RUH� UHFHQWO\�� -��*��(EHUKDUW�XVHG�D�EOXHV� WXQH�%URZQ¶V�)HUU\�%OXHV�
�������ZLWK�WKH�O\ULFV�UHZULWWHQ�DV�WKH�2OG�3�&KHP�%OXHV��UHODWLQJ�WR�WKH�VWXG\�RI�SK\VLFDO�FKHPLVWU\��(EHUKDUW�
�������7KLV�ZDV�D� ORQJ�SLHFH�� W\SLFDO�RI� WKH�EDOODG�VW\OH�RI�EOXHV�JHQUH�IURP�ZKLFK� WKH�PXVLF�ZDV� WDNHQ��+LV�
UHIOHFWLRQ�RI�WKHLU�EHLQJ�³«DQ�DSSDUHQW�YRLG�LQ�WKH�PXVLF�RI�VFLHQFH«´�ZKLFK�KH�EHOLHYHG�QHHGHG�ILOOLQJ��ZDV�
HQFRXUDJHPHQW�IRU�RXU�SURMHFW��(EHUKDUW�������S���������0RUH�UHFHQWO\��3\H��������ZURWH�SDURGLHV�RI�PRGHUQ�
SRS�VRQJV�LQ�DQ�DWWHPSW�WR�UH�HQIRUFH�WKH�FRQFHSWV�WDXJKW�GXULQJ�D�GD\¶V�FODVVHV��)HHGEDFN�IURP�KLV�ZRUN�ZDV�
ODUJHO\�SRVLWLYH��LQGLFDWLQJ�WKDW�WKLV�DSSURDFK�PD\�EH�DSSURSULDWH�IRU�DVVLVWLQJ�LQ�HGXFDWLRQ��
�
7KH�SURMHFW� LV� EDVHG�RQ� WKH�SUHPLVH� WKDW� LQ�PDQ\�GLVFLSOLQHV�RI� OHDUQLQJ�� WKHUH� LV� D� QHHG� IRU� D� IRXQGDWLRQ�RI�
NQRZOHGJH� LQ� RUGHU� WR� EH� DEOH� WR� EXLOG� DQG� H[SDQG� �1RYDN�� ������ -RKQVWRQH�� ������� 5HDG\� DQG� UHWULHYDEOH�
DFFHVV� WR� IDFWV�DQG�EDVLF�NQRZOHGJH� LV�HVVHQWLDO� WR�SURYLGH� WKH� IRXQGDWLRQ�� ,Q� WKH�SDVW�� OHDUQLQJ�GULOOV��RU� URWH�
OHDUQLQJ�� KDV� VHUYHG� WKLV� SXUSRVH� �-RKQVWRQH�� ������ 6LUKDQ� ������ 5RWH� OHDUQLQJ� DFWLYLWLHV� DUH� W\SLFDOO\� QRW�
VWLPXODWLQJ�IRU�WKH�VWXGHQW�DQG�JR�DJDLQVW�PRVW�JRRG�SHGDJRJLFDO�SUDFWLFH��ZKHUH�XQGHUVWDQGLQJ�WKH�PDWHULDO�LV�
FRQVLGHUHG� WR� SURYLGH� GHHSHU� OHDUQLQJ�� 7KH� FXUUHQW� SURMHFW� IROORZV� D� VLPLODU� VHW� RI� SULQFLSOHV� WR� WKDW� RI� 3\H�
��������LQVWHDG�IRFXVLQJ�LQ�SDUWLFXODU�RQ�WKH�GLIILFXOWLHV�WKDW�VWXGHQWV�KDYH�ZLWK�URWH�OHDUQLQJ���
�
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'LOOLQJHU� DQG�/DQGUXP� ������� VKRZHG� WKDW� SHRSOH� DUH� IDU�PRUH� OLNHO\� WR� UHPHPEHU�PXVLFDO� O\ULFV� WKDQ�RWKHU�
UDQGRP� ERGLHV� RI� WH[W�� %HFDXVH� LW� LV� PRUH� µIXQ¶� WKLV� PHDQV� WKDW� VWXGHQWV� DUH� PRUH� OLNHO\� WR� HQJDJH� LQ� WKH�
OHDUQLQJ�� ,W�ZLOO�SURYLGH�D�PHPRU\�FXH� IRU�VWXGHQWV��HYHQ�ZKHQ� WKH\�DUH� LQ�D� VWUHVVIXO�VLWXDWLRQ� OLNH�DQ�H[DP��
0XVLF�DOVR�SURYLGHV�D�SRUWDEOH�ZD\�RI�OHDUQLQJ��\RX�FDQ�OLVWHQ�WR�PXVLF�ZKLOH�ZDONLQJ��GULYLQJ��RQ�WKH�WUDLQ�RU�
H[HUFLVLQJ��ZKHUHDV�PHPRULVLQJ�D�ZULWWHQ�OLVW�LV�OHVV�IOH[LEOH��7KLV�DOVR�ILWV�ZLWK�WKH�3LPVOHXU�DSSURDFK�ZLWK�LWV���
NH\� SULQFLSOHV�� JUDGXDWHG� LQWHUYDO� UHFDOO�� SULQFLSOH� RI� DQWLFLSDWLRQ�� FRUH� YRFDEXODU\�� DQG� RUJDQLF� OHDUQLQJ�
�3LPVOHXU��������2XU�DLP�ZDV�WR�VWHS�DZD\�IURP�WUDGLWLRQDO�URWH�OHDUQLQJ�DQG�SURYLGH�HQJDJLQJ�ZD\V�RI�OHDUQLQJ�
DQG�UHFDOO�IRU�WKH�VWXGHQW�WR�XVH�LQ�IXWXUH�DGYDQFHG�ZRUN��
�
�
$SSURDFK��PHWKRGRORJ\��
�
6RPH�SUHOLPLQDU\�ZRUN�FDUULHG�RXW�LQ�FKHPLVWU\�LQ�VHPHVWHU�RQH�IRU�FDWLRQV�DQG�DQLRQV�LQGLFDWHG�WKH�SRWHQWLDO�RI�
WKLV�W\SH�RI�OHDUQLQJ�PRGHO��2YHU�WKH�VHPHVWHU������RI�HQUROOHG�VWXGHQWV�DFFHVVHG�WKH�VRQJ��$�ODUJH�QXPEHU�RI�
VWXGHQWV� DFFHVVHG� LW� ZLWKLQ� WKH� ILUVW� �� ZHHNV� RI� EHLQJ� LQWURGXFHG� WR� WKH� WRSLF�� IROORZHG� E\� VSRUDGLF� XVH�
WKURXJKRXW�WKH�VHPHVWHU�DQG�ILQDOO\��DQ�LQFUHDVH�LQ�XVH�LQ�WKH�ZHHN�EHIRUH�WKH�HQG�RI�VHPHVWHU�H[DP��2YHUDOO��WKH�
VRQJ�ZDV�DFFHVVHG�����WLPHV�E\�����HQUROOHG�VWXGHQWV���
�
7KH� DSSURDFK� LQYROYHG� VHYHUDO� VWHSV�� )LUVW� ZDV� WR� VHOHFW� WKH� FKHPLFDO� IXQFWLRQDO� JURXSV� DQG� VXPPDULVH�
VXFFLQFWO\�WKHLU�SURSHUWLHV��LQFOXGLQJ�VWUXFWXUH���DQG�SHUKDSV�FUHDWH�DQ� LGHQWLW\��WR�EH�FKDUDFWHULVHG�LQ�WKH�O\ULFV��
6HFRQG�ZDV� WR�EUDLQVWRUP�FRQWHPSRUDU\��ZHOO�NQRZQ�PXVLF�DQG�VRQJV�DQG�VHOHFW�RXW�VRPH�ZLWK� VLPSOH� VLQJ�
DORQJ� SURSHUWLHV� �PRUH�PHPRUDEOH� WR� WKH� DXWKRUV��� 7KH� WKLUG� VWDJH�ZDV� WR� WU\� DQG�PDWFK�ZKHUH� SRVVLEOH� WKH�
LGHQWLW\�ZLWK�WKH�IHHO�RI�WKH�PXVLF��EOXHV��URFN��EDOODG��HWF����/\ULFV�ZHUH�ZULWWHQ�WR�PDWFK�WKH�PHWUH�DQG�IHHO�RI�
WKH�PXVLF�� DQG� VRPH� UHFRUGLQJV�ZHUH�PDGH� E\� WKH� DXWKRUV� WR� WHVW� WKH� RYHUDOO� IHDVLELOLW\� DQG� ORJLVWLFV� RI� WKH�
SURFHVV��7KH�IRXUWK�VWDJH�ZDV�WR�UHFRUG�WKH�PXVLF�DQG�O\ULFV�XVLQJ�IDLUO\�VLPSOH�UHFRUGLQJ�HTXLSPHQW�EXW�ZLWK�D�
UHDVRQDEOH�OHYHO�RI�TXDOLW\�DQG�KDYH�WKHP�UHDG\�IRU�LPSOHPHQWDWLRQ�LQ�WKH�VHFRQG�VHPHVWHU�FKHPLVWU\�FODVV��
�
7KH�VRQJ�VHULHV�ZDV�FUHDWHG�LQ�WZR�IRUPDWV�DV�SDUW�RI�WKH�OHDUQLQJ�PDWHULDO��7KH�ILUVW�ZDV�DQ�DXGLR�RI�HLWKHU�WKH�
FRPSOHWH�VHW�RI�&KHPWXQHV��RU�LQGLYLGXDO�DXGLR�ILOHV�UHODWHG�WR�HDFK�IXQFWLRQDO�JURXS��$W�WKH�SRLQW�RI�ZULWLQJ�WKLV�
SDSHU�� VRQJV� KDG� ODUJHO\� EHHQ� ODUJHO\� UHFRUGHG� DQG� XSORDGHG� WR� %ODFNERDUG� IRU� VWXGHQW� DFFHVV� GXULQJ� WKH�
WHDFKLQJ� SHULRG�� 1R� IHHGEDFN� RQ� WKH� FXUUHQW� VWDWXV� IURP� VWXGHQWV� KDV� \HW� EHHQ� REWDLQHG� DQG� VRPH� ZLOO� EH�
DYDLODEOH�E\�WKH�HQG�RI�VHPHVWHU�LQ�2FWREHU�������
�
$IWHU�UHFHLYLQJ�HWKLFV�FOHDUDQFH��ZH�SODQ�WR�VXEVHTXHQWO\�UHYLHZ�WKH�SLORW�VWXG\�ZLWK�VWXGHQW�IHHGEDFN��VFRUHV�RQ�
WHVWV��DQG�RWKHU�UHOHYDQW�GDWD��
�
�
����:K\�IXQFWLRQDO�JURXSV"�
�
,Q�FKHPLVWU\�� WKHUH�DUH� VHYHUDO� VLWXDWLRQV�ZKHUH�D� IRXQGDWLRQ�RI�NQRZOHGJH�PXVW�EH� UHPHPEHUHG� DQG� WKHUH� LV�
OLWWOH�LQ�WKH�ZD\�RI�V\VWHPDWLF�SDWWHUQV�LQ�WKH�LQIRUPDWLRQ��7KH�LGHQWLW\�DQG�UHFRJQLWLRQ�RI�D�YDULHW\�RI�RUJDQLF�
IXQFWLRQDO�JURXSV�UHSUHVHQWV�RQH�VXFK�OLVW��&KHPLVWV�QHHG�WR�EH�DEOH�WR�LGHQWLI\�ZKDW�W\SH�RI�RUJDQLF�FKHPLFDO�
WKH\�DUH�ZRUNLQJ�ZLWK�LQ�RUGHU�WR�EH�DEOH�WR�SUHGLFW�WKH�ZD\�WKDW�WKH�FKHPLFDO�ZLOO�EHKDYH��:KLOH�WKH�LGHQWLILHUV�
DUH�QRW�FKDOOHQJLQJ�LQGLYLGXDOO\��WKH�UDQJH�RI�GLIIHUHQW�IXQFWLRQDO�JURXSV�WR�EH�UHFRJQLVHG�PHDQV�WKDW�DW�OHDVW���
���GLIIHUHQW�SRVVLELOLWLHV�PXVW�EH�PHPRULVHG�LQ�RUGHU�WR�EH�UHFRJQLVHG��DQG�WKHVH�DUH�FORXGHG�E\�WKHLU�VXSHUILFLDO�
VLPLODULW\�WR�WKH�LQH[SHULHQFHG��7KHVH�FULWHULD�PDNH�WKH�OHDUQLQJ�RI�GLIIHUHQW�IXQFWLRQDO�JURXSV�DQ�LGHDO�WDVN�IRU�
WKH�FXUUHQW�VWXG\���
�
�
����:KDW�LV�WKH�LQWHQGHG�PHVVDJH"�
�
7KH� DLP� LV� WKDW� VWXGHQWV� ZLOO� EH� DEOH� WR� UHFRJQLVH� D� FKHPLFDO� IXQFWLRQDO� JURXS� RQ� VLJKW�� 7UDGLWLRQDOO\� LQ�
FKHPLVWU\�VWXGHQWV�DUH�WDXJKW�D�OLVW�RI�IXQFWLRQDO�JURXSV��DV�VKRZQ�LQ�7DEOH����,W�LV�RXU�LQWHQWLRQ�WR�XVH�PXVLF�WR�
KHOS�VWXGHQWV�IDPLOLDULVH�DQG�OHDUQ�WKLV�OLVW��
�
� �
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7DEOH����/LVW�RI�FRPPRQ�RUJDQLF�IXQFWLRQDO�JURXSV�DQG�WKHLU�FRPPRQ�DEEUHYLDWLRQ�
�

)XQFWLRQDO�*URXS� $EEUHYLDWLRQ�
$ONDQH� 5±5�
$ONHQH� 5 5�
$ON\QH� 5Ł5�

$ON\O�+DOLGH� 5±;�
$OFRKRO� 5±2+�

&DUER[\OLF�$FLG� 5±&22+�
.HWRQH� 5±&2±5¶�
$OGHK\GH� 5±&+2�

3ULPDU\�$PLQH� 5±1+��
�
�
����6HOHFWLRQ�RI�PXVLF�
�
7KH�VHOHFWLRQ�RI�PXVLF�LV�RI�JUHDW�LPSRUWDQFH�±�WKH�PRVW�DSSURSULDWH�FKRLFH�ZRXOG�DOPRVW�FHUWDLQO\�YDU\�IURP�
RQH�DSSOLFDWLRQ�WR�WKH�QH[W��2WKHUV�KDYH�ZULWWHQ�DQG�SHUIRUPHG�RULJLQDO�PXVLF�DV�SDUW�RI�D�OHDUQLQJ�DFWLYLW\��)RU�
H[DPSOH��0DUN�5RVHQJDUWHQ��������KDV�XVHG�RULJLQDO�UDS�PXVLF�WR�LOOXVWUDWH�VRPH�FKHPLFDO�FRQFHSWV��7KHVH�DUH�
XVHG�ZLWK�D�YLGHR�WR�GHVFULEH�VRPH�FKHPLVWU\�FRQFHSWV��EXW�PLVV�WKH�IHHO�IRU�VLQJ�DORQJ�\RXUVHOI�W\SH�RI�WXQH��DV�
WKH\�DUH�WKH�VDPH�JHQUH�ZLWKRXW�GLIIHULQJ�IRU�GLIIHUHQW�FRQFHSWV��8VLQJ�RULJLQDO�PXVLF�KDV�DGYDQWDJHV�LQ�WKDW�WKH�
SDFLQJ��VW\OH�DQG�O\ULFDO�UHTXLUHPHQWV�FDQ�DOO�EH�WDLORU�PDGH�WR�VXLW�WKH�OHDUQLQJ�DFWLYLW\��EXW�WKHUH�LV�D�QHHG�IRU�
YDULHW\��
�
7KH�DGYDQWDJH�RI�ZHOO�NQRZQ�PXVLF�RYHU�RULJLQDO�PXVLF�LV�WKDW�LI�WKLV�DFWLYLW\�LV�WR�KHOS�VWXGHQWV�UHPHPEHU�ZKDW�
PLJKW�RWKHUZLVH�EH�UDQGRP�LQIRUPDWLRQ��WKHQ�VWURQJHU�PHPRU\�FXHV�DUH�EHWWHU��,I�WKH\�FDQ�DVVRFLDWH�WKHLU�QHZ�
NQRZOHGJH�ZLWK�VRPHWKLQJ�WKH\�DOUHDG\�NQRZ�±�D�ZHOO�NQRZQ�VRQJ�±�WKHQ�LW�LV�OLNHO\�WKDW�WKHLU�DELOLW\�WR�UHFDOO�
WKH� LQIRUPDWLRQ� ZLOO� EH� JUHDWHU� �2UWLV�� ������� 7KH� DYDLODELOLW\� DQG� DFFHVVLELOLW\� RI� PXVLF� DOVR� SURYLGHV� JUHDW�
RSSRUWXQLW\�IRU�YDULHW\�VR�WKDW�GLIIHUHQW�FRQFHSWV�FDQ�EH�LOOXVWUDWHG��
�
7KH�JRDO�RI�WKLV�OHDUQLQJ�DFWLYLW\�LV�WR�DOORZ�VWXGHQWV�WR�EH�DEOH�WR�GLIIHUHQWLDWH�EHWZHHQ�RQH�RUJDQLF�IXQFWLRQDO�
JURXS� DQG� DQRWKHU�� ,I� D� XQLTXH� VRQJ� LV� DVVRFLDWHG�ZLWK� HDFK� RUJDQLF� IXQFWLRQDO� JURXS�� VWXGHQWV� ZLOO� FRPH� WR�
DVVRFLDWH� WKDW� SDUWLFXODU� IXQFWLRQDO� JURXS�ZLWK� D� SDUWLFXODU� O\ULF� RU� VRQJ�� UDWKHU� WKDQ� JHWWLQJ�PXOWLSOH� RSWLRQV�
FRQIXVHG��7KLV�DOVR�PHDQV�E\�VHOHFWLQJ�VRQJV�WKDW�KDYH�D�GLVWLQFWO\�GLIIHUHQW�VRXQG�DQG�IHHO�WKDW�HDVLO\�FRQIXVHG�
IXQFWLRQDO�JURXSV��H�J��DONDQH�DQG�DONHQH��FDQ�EH�PRUH�HDVLO\�VHSDUDWHG��
�
%DVHG�XSRQ� WKH�ZRUN�RI�:DOODFH� ������� LQ� DGYHUWLVLQJ��ZH� GHFLGHG� WKDW� VRQJV� VKRXOG� EH� FKRVHQ� WR�PHHW� WKH�
IROORZLQJ�FULWHULD��
�� :HOO�NQRZQ�E\�D�ODUJH�SURSRUWLRQ�RI�WKH�SRSXODWLRQ��HDFK�VRQJ�VHOHFWHG�KDV�DW� OHDVW�����PLOOLRQV�YLHZV�RQ�

<RX7XEH��VXJJHVWLQJ�WKH\�DUH�ZHOO�NQRZQ��
�� 1RW�WRR�PRGHUQ��VR�WKDW�WKH�PXVLF�KDV�EHHQ�DURXQG�ORQJ�HQRXJK�WR�SHUPHDWH�WKURXJK�VRFLHW\�
�� (DVLO\�FRKHUHQW�O\ULFV�
�� 'LIIHUHQW�VSHHGV�RU�WHPSR�WR�SURYLGH�YDULHW\��
�� 'LIIHUHQW�GULYLQJ�LQVWUXPHQWV�VRXQGV�WR�SURYLGH�YDULHW\�
�� $�PL[WXUH�RI�PDOH�DQG�IHPDOH�YRFDOV�WR�IXUWKHU�GLIIHUHQWLDWH�WKH�VRQJV�
 
7KHVH� FULWHULD� ZHUH� DGKHUHG� WR� LQ� RUGHU� WR� PD[LPLVH� WKH� DXGLHQFH¶V� DELOLW\� WR� UHFRJQLVH� WKH� VRQJV�� KHDU� WKH�
PRGLILHG�O\ULFV�DQG�EH�DEOH�WR�PHQWDOO\�GLVWLQJXLVK�RQH�WXQH�IURP�DQRWKHU��
 
%HORZ�LV�DQ�H[DPSOH�RI�D�VRQJ�PRGLILHG�WR�LQWURGXFH�WKH�NH\V�WR�UHFRJQLVLQJ�DONHQHV��$ONHQHV�DUH�FRPSRXQGV�
WKDW�FRQWDLQ�D�GRXEOH�ERQG�EHWZHHQ�WZR�FDUERQ�DWRPV��7KH�PDMRU�OHDUQLQJ�RXWFRPHV�WKDW�ZH�ZRXOG�OLNH�IURP�
WKLV�VRQJ�DUH�WKDW�VWXGHQWV�FDQ�UHFRJQLVH�DQ�DONHQH�RQ�VLJKW�DQG�DUH�DZDUH�RI�WKH�IDFW�WKDW�WKHLU�GRXEOH�ERQG�LV�
LPSRUWDQW��
�
� �
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7KH�O\ULFV�DUH�UHSODFHPHQWV�IRU�WKRVH�RI�WKH�VRQJ��³6WXFN�LQ�WKH�PLGGOH�ZLWK�\RX´�E\�6WHDOHU¶V�:KHHO��
�

,¶P�DQ�DONHQH��,¶P�D�GRXEOH�ERQG�
,¶P�DQ�DONHQH�DQG�,�NQRZ�ZKDW�,�GR�
,�WDNH�SDUW�LQ�DGGLWLRQ�UHDFWLRQV�
0\�GRXEOH�ERQG�LV�HDV\�WR�XVH�
�
&DUERQ�WR�WKH�OHIW�RI�PH��FDUERQ�WR�WKH�ULJKW�
'RXEOH�ERQG��VWXFN�LQ�WKH�PLGGOH�RI�WZR��WZR�FDUERQV��
'RXEOH�ERQG��VWXFN�LQ�WKH�PLGGOH�RI�WZR��DONHQHV��

 
 
����+RZ�WR�EOHQG�WKH�PXVLF�
�
,QVWUXPHQWDO�DQG�YRFDO� WUDFNV�FDQ�EH� LQGLYLGXDOO\�GLJLWDOO\� UHFRUGHG�DQG�PL[HG�XVLQJ�DQ\�QXPEHU�RI� VRIWZDUH�
SDFNDJHV�VXFK�DV�6WHLQEHUJ¶V�&XEDVH��$EOHWRQ�/LYH��*DUDJHEDQG��RU� IUHH�SURJUDPV� OLNH�$XGDFLW\��)UHH�$XGLR�
(GLWRU��0XVLF�(GLWRU�)UHH��3RZHU�6RXQG�(GLWRU�RU�:DYRVDXU��0DQ\�RI�WKHVH�SDFNDJHV�FRPH�ZLWK�HTXDOL]HUV�DQG�
HIIHFWV�WR�HQKDQFH�PXVLFDO�FUHDWLRQV�DQG�VRPH�VXSSRUW�WKH�XVH�RI�967��9LUWXDO�6WXGLR�7HFKQRORJ\��SOXJ�LQV�±�
�UG� SDUW\� DXGLR� XWLOLWLHV� WKDW� FDQ� EH� XVHG� WR� IXUWKHU� HQKDQFH� UHFRUGLQJV��:H�PDGH� XVH� RI� VHYHUDO� SDFNDJHV� WR�
UHFRUG�DQG�HQJLQHHU�RXU�PXVLF���
�
3UHYLRXV�PDVK�XSV� DQG�PXVLFDO� FRPSRVLWLRQV� E\� RWKHUV� KDYH� EHHQ� FDUHIXOO\� HQJLQHHUHG� DQG� DUUDQJHG� VR� WKDW�
FKDQJHV�LQ�NH\�RU�SDFH�DUH�VPRRWKO\�LQFRUSRUDWHG�LQWR�WKH�PXVLFDO�VFRUH��UHVXOWLQJ�LQ�D�VHDPOHVV�WUDQVLWLRQ�IURP�
RQH�SKDVH�RI�D�PXVLFDO�SLHFH�WR�WKH�QH[W��,Q�WKH�FXUUHQW�SURMHFW��WKLV�DSSURDFK�ZDV�GLVFXVVHG�DQG�DEDQGRQHG�LQ�
IDYRXU�RI�D�PRUH�GHILQLWLYH�GLYLGH�EHWZHHQ�WXQHV��DQG�WKLV�VHUYHG�WZR�SXUSRVHV��WKH�ILUVW�WR�KDYH�D�GLVWLQFW�FXW�
RII�EHWZHHQ�HDFK�IXQFWLRQDO�JURXS�IRU�VWXGHQWV�WR�OHDUQ��DQG�WKH�VHFRQG�WR�PDNH�LW�HDVLHU�WR�MRLQ�WRJHWKHU�D�VHULHV�
RI�RWKHUZLVH�XQUHODWHG�SLHFHV�RI�PXVLF��
�
:LWK�WKLV�LQ�PLQG��HDFK�VKRUW�SLHFH��RU�VHJPHQW��RI�PXVLF�ZDV�LQGLYLGXDOO\�FRPSRVHG��RQH�LQVWUXPHQW�DW�D�WLPH�
ZLWK�PXOWL�WUDFN�UHFRUGLQJ�DQG�WKHQ�WKH�GHVLUHG�VHJPHQWV�ZHUH�MRLQHG�WRJHWKHU��XVLQJ�D�UDGLR�GLVWRUWLRQ�VRXQG�WR�
FUHDWH� WKH� IHHOLQJ� RI� RQH� WXQLQJ� D� UDGLR� WR� D� QHZ� VWDWLRQ�ZKLOH� VHSDUDWLQJ� RQH� IXQFWLRQDO� JURXS¶V� VRQJ� IURP�
DQRWKHU��
�
�
����$VVRFLDWHG�UHVRXUFHV��YLGHR�VOLGHV��
�
7R�IXUWKHU�DVVLVW�LQ�WKH�JRDOV�RI�WKH�SURMHFW��DVVRFLDWHG�YLGHR�FRQWHQW�ZDV�SURGXFHG�WR�V\QFKURQLVH�ZLWK�WKH�DXGLR�
FRPSLODWLRQ��7KH�YLGHR�PDWHULDO�FRQWDLQHG�YLVXDO�LPDJHV�RI�WKH�RUJDQLF�IXQFWLRQ�JURXSV��SODFHG�LQ�WLPH�ZLWK�WKH�
UHOHYDQW�IHDWXUHV�RI�HDFK�VRQJ�LQ�RUGHU�WR�IXUWKHU�HQKDQFH�VWXGHQW�UHFRJQLWLRQ�RI�WKH�UHOHYDQW�IXQFWLRQDO�JURXS¶V�
VWUXFWXUH���
�
&RORXU�ZDV� DOVR� XVHG� LQ� FRQMXQFWLRQ�ZLWK� WKH� YLGHR� WR� IXUWKHU� GLVWLQJXLVK� EHWZHHQ� RQH� IXQFWLRQDO� JURXS� DQG�
DQRWKHU��SURYLGLQJ�DGGLWLRQDO�OHDUQLQJ�PDWHULDO�WR�KHOS�GLIIHUHQWLDWH�VLPLODU�VWUXFWXUHV��
�
�
2XWFRPHV�
�
:H�XVHG�WKH�VRQJ�VHULHV�DV�SDUW�RI�WKH�OHDUQLQJ�PDWHULDO�DYDLODEOH�RQ�PS��ILH�WR�GRZQORDG��7KLV�ZDV�HLWKHU�WKH�
FRPSOHWH�VHW�RI�&KHPWXQHV��RU�LQGLYLGXDO�ILOHV�UHODWHG�WR�HDFK�IXQFWLRQDO�JURXS��
�
%DVHG�RQ� WKLV�SRVLWLYH�HDUO\� UHVSRQVH��ZH�H[SHFW� WKDW� WKHUH�ZLOO�EH�D�JHQHUDO� LQWHUHVW� LQ� WKH� IXWXUH�XVH�RI� WKLV�
PHWKRG� E\� VWXGHQWV� DQG� RWKHU� VWDII� ZLWKLQ� WKH� IDFXOW\�� :H� DOVR� H[SHFW� WKDW� DV� D� UHVXOW� RI� WKH� QRYHOW\� DQG�
FDWFKLQHVV�RI�WKH�VRQJV��VWXGHQWV�ZLOO�UHWDLQ�PRUH�RI�WKH�IDFWXDO�LQIRUPDWLRQ�DQG�KDYH�D�EHWWHU�XQGHUVWDQGLQJ�DQG�
UHFDOO� RI� FKHPLFDO� IXQFWLRQDO� JURXSV��:H�PD\� EH� DEOH� WR� MXGJH� WKLV� SDUWO\� RQ� FRPSDULVRQ� RI� SHUIRUPDQFH� LQ�
FKHPLVWU\�ZLWK�SUHYLRXV�\HDUV�DQG�RU�FRPSDULVRQ�RI�VKRUW�WHVWV�RQ�IXQFWLRQDO�JURXSV�RYHU�WKH�VDPH�WLPH�SHULRG�
IURP�WKH�VHPHVWHU���UHVXOWV�ZKHQ�WKH�IXQFWLRQDO�JURXS�OHDUQLQJ�KDV�WDNHQ�SODFH��
�
:H�ZLOO� UHSRUW� RQ� WKH� ILQGLQJV� IURP� WKH� VHFRQG� VHPHVWHU� LPSOHPHQWDWLRQ� RI�&KHPWXQHV�� GHWDLOLQJ� WKH� VRQJV��
O\ULFV� DQG� PXVLF� �ZLWK� H[DPSOHV�� DQG� VRPH� LQGLFDWRUV� RI� HIIHFWLYHQHVV� EDVHG� XSRQ� D� PL[WXUH� RI� DVVHVVPHQW�
UHVXOWV��VWXGHQW�IHHGEDFN�DQG�FRPPHQWV��VXEMHFW�WR�HWKLFV�FRPPLWWHH�DSSURYDO���
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