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7KLV� FKDSWHU� SUHVHQWV� D� SHUVSHFWLYH� DERXW� WKH� H[SORUDWRU\� DSSURDFK� DV� D�
SRVVLEOH�ZD\�WR�HQDFW�LQTXLU\�EDVHG�PDWKHPDWLFV�WHDFKLQJ��,Q�WKLV�DSSURDFK��
WKH� WHDFKHU�� LQVWHDG� RI� EHJLQQLQJ� WKH� FODVV� E\� SUHVHQWLQJ� H[SODQDWLRQV� DQG�
H[DPSOHV�WR�WKH�VWXGHQWV��SURSRVHV�WKHP�WR�ZRUN�RQ�WDVNV�WKDW�PD\�OHDG�WR�WKH�
FRQVWUXFWLRQ�RI�QHZ�NQRZOHGJH��:H�XVH�DV�LOOXVWUDWLRQ�WKH�ZRUN�RI�D�JUDGH���
FODVV�RI�VWXGHQWV�VROYLQJ�WDVNV�LQYROYLQJ�UDWLRQDO�QXPEHUV��2XU�DLP�LV�WR�NQRZ�
KRZ�VWXGHQWV�XVH�UHSUHVHQWDWLRQV�DQG�UHDVRQLQJ�SURFHVVHV��VHHNLQJ�WR�ILQG�RXW�
KRZ� WKH\� GHDO� ZLWK� GLIIHUHQW� UHSUHVHQWDWLRQV� DQG� KRZ� WKH\� IRUPXODWH�
JHQHUDOL]DWLRQV�DQG� MXVWLILFDWLRQV��:H�IROORZ�D�TXDOLWDWLYH�DQG� LQWHUSUHWDWLYH�
DSSURDFK��ZLWK�SDUWLFLSDQW�REVHUYDWLRQ�RI�D�WHDFKLQJ�H[SHULPHQW�WKDW�LQFOXGHG�
ILYH� OHVVRQV� WKDW� ZHUH� LQWHJUDOO\� YLGHRWDSHG� DQG� WUDQVFULEHG�� :H� DQDO\VH�
HSLVRGHV�IURP�WKH�ZRUN�RI�WKH�VWXGHQWV�LQ�WZR�WDVNV��RQH�LQYROYLQJ�D�FRPSOH[�
UHODWLRQVKLS�EHWZHHQ�IUDFWLRQV�DQG�WKH�RWKHU�LQYROYLQJ�WKH�XVH�RI�IUDFWLRQV�DV�
RSHUDWRUV��7KH� UHVXOWV� VKRZ� WKDW� ZKHQ� VROYLQJ� D� WDVN� WKDW� LQYROYHV� UDWLRQDO�
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QXPEHUV�JLYHQ�DV�IUDFWLRQV��WKH�VWXGHQWV�PRVWO\�XVH�WKH�GHFLPDO�UHSUHVHQWDWLRQ��
ZLWK�ZKLFK� WKH\� IHHO� UDWKHU� FRPIRUWDEOH�� ,Q� DQRWKHU� WDVN�� LQYROYLQJ� UDWLRQDO�
QXPEHUV�DV�RSHUDWRUV��PRVW�VWXGHQWV�XVH�IUDFWLRQV��EXW�VRPH RI�WKHP�DOVR�XVH�
RI�GHFLPDO�QXPEHUV�DQG�SLFWRULDO�UHSUHVHQWDWLRQV��,Q�ERWK�FDVHV��WKH�VWXGHQWV�
FKRVH� WKH� UHSUHVHQWDWLRQ� WKDW� WKH\� FRQVLGHUHG� EHVW� VXLW� WKHLU� QHHGV�� ,Q� WKHLU�
ZULWWHQ�ZRUN��WKH�VWXGHQWV�MXVWLI\�WKHLU�FKRLFHV�E\�SUHVHQWLQJ�WKH�FRPSXWDWLRQV�
GRQH�ZKHQ� VROYLQJ�D� WDVN�� DGGLQJ� H[SODQDWLRQV� LQ�QDWXUDO� ODQJXDJH�� -XVW� E\�
WKHPVHOYHV��WKH\�DUH�DEOH�WR�XVH�FRXQWHUH[DPSOHV�WR�UHIXWH�D�VWDWHPHQW��DQG��
GXULQJ�ZKROH�FODVV�GLVFXVVLRQV��SURPSWHG�E\�WKH�WHDFKHU��WKH\�DUH�DEOH�WR�PDNH�
JHQHUDOL]DWLRQV�DQG�MXVWLILFDWLRQV�EDVHG�RQ�GHILQLWLRQV�

.H\ZRUGV��JHQHUDOL]DWLRQ��MXVWLILFDWLRQ��UDWLRQDO�QXPEHUV��UHDVRQLQJ��UHSUHVHQWDWLRQV

,1752'8&7,21

$Q�H[SORUDWRU\�DSSURDFK�WR�PDWKHPDWLFV�WHDFKLQJ��3RQWH�DQG�4XDUHVPD�������
������LV�D�SDUWLFXODU�HQDFWPHQW�RI�LQTXLU\�EDVHG�PDWKHPDWLFV�WHDFKLQJ��$UWLJXH�DQG�
%ORPK¡M�������� ,Q� WKLV�DSSURDFK�� VWXGHQWV�ZRUN� RQ� WDVNV� IRU�ZKLFK� WKH\� GR� QRW�
NQRZ�D�PHWKRG�WR�UHDFK�D�VROXWLRQ�WKDW� WKH\�FDQ�XVH�ULJKW�DZD\��7KHUHIRUH�� WKH\�
KDYH� WR� GHVLJQ� WKHLU� RZQ� VROYLQJ� VWUDWHJLHV�� XVLQJ� GLIIHUHQW� PDWKHPDWLFDO�
UHSUHVHQWDWLRQV�� 7KH� WHDFKHU� GRHV� QRW� GLUHFWO\� WHDFK� SURFHGXUHV� DQG� DOJRULWKPV��
SUHVHQW�H[SODQDWLRQV��VKRZ�H[DPSOHV�DQG�SURSRVH�H[HUFLVHV�WR�VWXGHQWV�WR�SUDFWLFH��
EXW��LQVWHDG��VXJJHVWV�WKH�VWXGHQWV�WR�ZRUN�RQ�WDVNV�WKDW�OHDG�WR�WKH�FRQVWUXFWLRQ�RI�
QHZ�NQRZOHGJH��,Q�DGGLWLRQ��WKH�WHDFKHU�SURPRWHV�RSSRUWXQLWLHV�IRU�WKH�VWXGHQWV�WR�
H[SUHVV� WKHPVHOYHV� LQ� PDWKHPDWLFDO� ODQJXDJH�� HVSHFLDOO\� WKURXJK� ZKROH� FODVV�
GLVFXVVLRQV��7KH�DLP�LV�WR�OHDG�WKH�VWXGHQWV�WR�GHYHORS�WKHLU�DELOLW\�WR�XVH�GLIIHUHQW�
UHSUHVHQWDWLRQV��FRQQHFWLQJ�WKHP�LQ�D�IOXHQW�ZD\�� WR�GHYHORS�WKHLU�UHDVRQLQJ�DQG�
DOVR�WKHLU�XQGHUVWDQGLQJ�RI�PDWKHPDWLFV��:H�LOOXVWUDWH�KRZ�WR�XVH�RI�WKLV�DSSURDFK�
IRU� WKH� WHDFKLQJ� RI� UDWLRQDO� QXPEHUV�� D� WRSLF� WKDW� LV�ZLGHO\� UHFRJQL]HG� DV� EHLQJ�
GLIILFXOW�IRU�VWXGHQWV��%DUQHWW�&ODUNH�HW�DO��������/DPRQ�������0RQWHLUR�DQG�3LQWR�
�������DQG�LQ�ZKLFK�WHDFKLQJ�WHQGV�WR�IROORZ�D�FRPSXWDWLRQDO�DSSURDFK��EDVHG�RQ�
UXOHV�IRU�WKH�RSHUDWLRQV�DQG�WKH�HTXLYDOHQFH�RI�IUDFWLRQV��

7KH�H[SORUDWRU\�DSSURDFK�KLJKOLJKWV�WKH�GHYHORSPHQW RI�FRQFHSWV��WKH�XVH�RI�
GLIIHUHQW�UHSUHVHQWDWLRQV��WKH�PRGHOOLQJ�RI�VLWXDWLRQV��DQG�DOVR�WKH�XVH�RI�GHILQLWLRQV�
DQG�SURSHUWLHV�RI�PDWKHPDWLFDO�REMHFWV�WR�DUULYH�DW�FRQFOXVLRQV��,Q�WKH�FODVVURRP�
ZRUN��WKLV�PHDQV�WKDW��LQ�DGGLWLRQ�WR�WKH�FRPSXWDWLRQDO�SURFHGXUHV��FORVH�DWWHQWLRQ�
LV�SDLG�WR�WKH�FRQFHSWXDO�DVSHFWV��,Q�WKH�FDVH�RI�UDWLRQDO�QXPEHUV��WKH�DWWHQWLRQ�WR�
UHSUHVHQWDWLRQV�� GHILQLWLRQV�� DQG� SURSHUWLHV�� DOORZV� WR� EULQJ� WR� WKH� IRUHIURQW� WKH�
DOJHEUDLF�DVSHFWV�RI�WKHVH�QXPEHUV��(PSVRQ��/HYL�DQG�&DUSHQWHU��������DQG�FUHDWHV�



([SORUDWRU\�0DWKHPDWLFV�7HDFKLQJ��5HSUHVHQWDWLRQV�DQG�5HDVRQLQJ�3URFHVVHV���

RSSRUWXQLWLHV�WR�KLJKOLJKW�WZR�HVVHQWLDO�DVSHFWV�RI�PDWKHPDWLFDO�UHDVRQLQJ��WKDW�LV��
JHQHUDOL]DWLRQ�DQG�MXVWLILFDWLRQ�

0DWKHPDWLFDO�UHSUHVHQWDWLRQV�KDYH�D�FORVH�UHODWLRQVKLS�ZLWK�UHDVRQLQJ�DQG�SOD\�
D�IXQGDPHQWDO�UROH�LQ�WKLV�VXEMHFW��1&70��������,Q�IDFW��JLYHQ�WKH�DEVWUDFW�QDWXUH�
RI�PDWKHPDWLFDO�REMHFWV��LW�LV�QHFHVVDU\�WR�XVH�UHSUHVHQWDWLRQV�WR�UHDVRQ��WKDW�LV��WR�
PDNH�LQIRUPHG�LQIHUHQFHV��'XYDO�������0DWD�3HUHLUD�DQG�3RQWH��������,Q�DGGLWLRQ��
ZKHQ�VROYLQJ�D�SUREOHP�RU�FDUU\LQJ�RXW�DQ�LQYHVWLJDWLRQ�WKDW�UHTXLUHV�UHDVRQLQJ��WKH�
FKRLFH�RI� WKH�UHSUHVHQWDWLRQV�WR�XVH�LV�RIWHQ�WKH�NH\�IRU�WKH�VROYHU�WR�DFKLHYH�WKH�
VRXJKW�DLP�

,Q�WKLV�FKDSWHU��ZH�LOOXVWUDWH�WKH�H[SORUDWRU\�DSSURDFK�DQG�DQDO\VH�WKH�ZRUN�RI�
JUDGH� �� VWXGHQWV� RQ� WDVNV� LQYROYLQJ� UHODWLRQVKLSV� ZLWK� IUDFWLRQV� DQG� WKH� XVH� RI�
IUDFWLRQV�DV�RSHUDWRUV��:H�GLVFXVV�WKH�UHSUHVHQWDWLRQV�WKDW�WKH�VWXGHQWV�XVH�WR�VROYH�
WDVNV� LQYROYLQJ� UDWLRQDO� QXPEHUV� DQG� VKRZ� KRZ� WKLV� NLQG� RI� DFWLYLW\� SURYLGHV�
RSSRUWXQLWLHV�WR�PDNH�JHQHUDOL]DWLRQV�DQG�MXVWLILFDWLRQV�
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7KH� WKUHH� WKHPHV� WKDW�ZH�DGGUHVV� LQ� WKLV� FKDSWHU�� WKH� H[SORUDWRU\�DSSURDFK��
PDWKHPDWLFDO� UHSUHVHQWDWLRQV� DQG�PDWKHPDWLFDO� UHDVRQLQJ� DUH� JHWWLQJ� LQFUHDVLQJ�
YLVLELOLW\� LQ� PDWKHPDWLFV� HGXFDWLRQ� DQG� SURYLGH� LPSRUWDQW� FRQVHTXHQFHV� IRU�
RUJDQL]LQJ�WKH�FODVVURRP�DFWLYLWLHV�DQG�IRU�SURPRWLQJ�PDWKHPDWLFV�OHDUQLQJ��,Q�WKH�
VHTXHQFH��ZH�PDNH�D�VKRUW�GLVFXVVLRQ�DERXW�WKHP�

([SORUDWRU\�$SSURDFK

7KLV�DSSURDFK��3RQWH��%UDQFR�DQG�4XDUHVPD�������LV�IUDPHG�E\�WKH�QDWXUH�RI�
WKH�WDVNV�WKDW�WKH�WHDFKHU�SURSRVHV��E\�WKH�RUJDQL]DWLRQ�RI�VWXGHQWV¶�ZRUN�DQG�E\�WKH�
NLQG�RI�FRPPXQLFDWLRQ�WKDW�RFFXUV�LQ�WKH�FODVVURRP��7DVNV�DUH�RI�NH\�LPSRUWDQFH�
EHFDXVH�ZKDW�VWXGHQWV�OHDUQ�LQ�WKH�PDWKHPDWLFV�FODVVURRP�GHSHQGV�PRVWO\�RQ�WKH�
NLQG�RI�DFWLYLW\�WKDW�WKH\�FDUU\�RXW�DQG�WKH�UHIOHFWLRQ�WKDW�WKH\�GR�RQ�WKDW�DFWLYLW\�
�&KULVWLDQVHQ� DQG� :DOWKHU� ������� 7KHUHIRUH�� LW� LV� YHU\� LPSRUWDQW� WR� FKRRVH�
DSSURSULDWH�WDVNV�WKDW�PD\�EH�WKH�VWDUWLQJ�SRLQW�IRU�D�ULFK�DQG�PXOWLIDFHWHG�VWXGHQWV¶�
DFWLYLW\� �1&70� ������ 6ZDQ� ������� 7DVNV� VKRXOG� EH� GLYHUVLILHG�� LQFOXGLQJ�
H[HUFLVHV��SUREOHPV��LQYHVWLJDWLRQV�DQG�H[SORUDWLRQV��3RQWH��������6WUXFWXUHG�WDVNV�
VXFK�DV�H[HUFLVHV�KDYH�D�ORZ�OHYHO�RI�FKDOOHQJH�DQG��WKHUHIRUH��WKH\�PD\�EH�WDUJHWHG�
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PRVWO\� DW� WKH� FRQVROLGDWLRQ� RI� SUHYLRXVO\� DFTXLUHG� NQRZOHGJH�� 3UREOHPV�� LQ�
FRQWUDVW�� KDYH� D� KLJK� OHYHO� RI� FKDOOHQJH� DQG� DLP� DW� WKH� FUHDWLYH� DSSOLFDWLRQ� RI�
NQRZOHGJH�WKDW� WKH�VWXGHQW�DOUHDG\�KDV��E\�UHTXLULQJ�VKH�KH� WR�FRPELQH�GLIIHUHQW�
HOHPHQWV�LQ�D�FRKHUHQW�SUREOHP�VROYLQJ�VWUDWHJ\��([SORUDWLRQV�DUH�RSHQ�WDVNV�ZLWK�
D�PRGHUDWH�OHYHO�RI�FKDOOHQJH��ZKLFK�PRVWO\�DLP�DW�WKH�FRQVWUXFWLRQ�RI�QHZ�FRQFHSWV�
ZKLOH�LQYHVWLJDWLRQV�KDYH�D�KLJK�OHYHO�RI�FKDOOHQJH�DQG�DLP�DW�ERWK�WKH�GHYHORSPHQW�
RI� QHZ� FRQFHSWV� DQG� WKH� FUHDWLYH� XVH� RI� FRQFHSWV� DOUHDG\� NQRZQ�� ,W� LV� WKH�
UHVSRQVLELOLW\�RI�WKH�WHDFKHU�WR�VHOHFW�WKH�WDVNV�DFFRUGLQJ�WR�WKH�DLPV�VHWWOHG�IRU�HDFK�
OHVVRQ��ZLWK�DWWHQWLRQ�WR�WKH�FKDUDFWHULVWLFV�RI�WKH�VWXGHQWV��

6WXGHQWV¶�ZRUN RQ�H[SORUDWRU\� WDVNV� LQ� WKH� FODVVURRP�PD\�EH�FDUULHG�RXW� LQ�
GLIIHUHQW�ZD\V��$�SRVVLELOLW\�LV�ZKROH�FODVV�ZRUN��ZLWK�WKH�WHDFKHU�LQWHUDFWLQJ�ZLWK�
DOO�VWXGHQWV��$QRWKHU�DSSURDFK�LV� WR�KDYH�VWXGHQWV�ZRUNLQJ�LQ�JURXSV�RU� LQ�SDLUV��
VHHNLQJ�WR�SURYLGH�WKHP�RSSRUWXQLWLHV�IRU�VKDULQJ�LGHDV��UHVRXUFHV�DQG�H[SHULHQFHV��
,Q� WKLV� ZD\�� VWXGHQWV� PD\� SDUWLFLSDWH� LQ� WZR� OHYHOV� RI� FODVVURRP� GLVFRXUVH�� WKH�
FROOHFWLYH��ZKLFK�WKH\�VKDUH�ZLWK�DOO�WKH�RWKHU�FODVV�PHPEHUV��DQG�WKH�SULYDWH��WKDW�
WKH\�FDUU\�RXW�ZLWK� WKHLU� FROOHDJXHV� �3RQWH�DQG�6DQWRV�������6KHULQ��������6WLOO�
DQRWKHU�SRVVLELOLW\� LV� LQGLYLGXDO�ZRUN��ZKLFK�PD\� IRVWHU� WKH� GHYHORSPHQW� RI� WKH�
VWXGHQWV¶�FDSDFLW\�RI�FRQFHQWUDWLQJ�RQ�D�WDVN�

([SORUDWRU\�OHVVRQV�DUH�XVXDOO\�VWUXFWXUHG�DORQJ�WKUHH�SKDVHV��&KULVWLDQVHQ�DQG�
:DOWKHU�������3RQWH�������6WHLQ�HW�DO����������L��WKH�ODXQFKLQJ�RI�WKH�WDVN�DQG�WKH�ZD\�
WKH� VWXGHQWV� LQWHUSUHW� LW� �ZKROH� FODVV� ZRUN��� �LL�� WKH� GHYHORSPHQW� RI� WKH�ZRUN� E\�
VWXGHQWV� �LQ� JURXSV�� LQ� SDLUV� RU� LQGLYLGXDOO\��� DQG� �LLL�� WKH� GLVFXVVLRQ� DQG� ILQDO�
V\QWKHVLV��DJDLQ�LQ�ZKROH�FODVV���7KLV�ODVW�SKDVH�LV�YHU\�LPSRUWDQW�VLQFH�LW�LV�D�YHU\�
VXLWDEOH�RFFDVLRQ�WR�H[SRVH�FRQQHFWLRQV�DQG�PHDQLQJV��%LVKRS�DQG�*RIIUHH��������
DOORZLQJ�VWXGHQWV�WR�UHODWH�VHYHUDO�WKHPHV�DQG�WR�SHUFHLYH�KRZ�PDWKHPDWLFDO�LGHDV�
DUH� LQWHUFRQQHFWHG�� %HVLGHV�� WKH� PRPHQWV� RI� ZKROH� FODVV� GLVFXVVLRQ� SURYLGH�
RSSRUWXQLWLHV� IRU� QHJRWLDWLQJ� PDWKHPDWLFDO� PHDQLQJV� DQG� FRQVWUXFWLQJ� QHZ�
NQRZOHGJH�� /HDUQLQJ� ZLWK� XQGHUVWDQGLQJ� PD\� EH� LPSURYHG� WKURXJK� WKH� FODVV�
LQWHUDFWLRQV��DV�WKH\�SURYLGH�VWXGHQWV�RSSRUWXQLWLHV�WR�VXJJHVW�PDWKHPDWLFDO�LGHDV�DQG�
FRQMHFWXUHV�� WR�GHYHORS�WKHLU�PDWKHPDWLFDO�UHDVRQLQJ��DQG�WR�OHDUQ�KRZ�WR�HYDOXDWH�
WKHLU�RZQ�DQG�WKHLU�FROOHDJXHV¶�UHDVRQLQJ��7KHUHIRUH��LW�LV�ZRUWK�WKDW�HDFK�WDVN�DOZD\V�
FXOPLQDWHV�ZLWK�D�ZKROH�FODVV�GLVFXVVLRQ�DV�D�FRQWH[W�WR�FRQVLGHU�GLIIHUHQW�LGHDV�DQG�
SURFHVVHV��GUDZ�FRQFOXVLRQV�DQG�UHIOHFW�RQ�WKH�ZRUN�GRQH��1&70��������

&ODVVURRP� FRPPXQLFDWLRQ� IUDPHV� LQ� D� IXQGDPHQWDO� ZD\� VWXGHQW� OHDUQLQJ�
RSSRUWXQLWLHV��7KLV�FRPPXQLFDWLRQ�LV�XQLYRFDO��ZKHQ�LW�LV�GRPLQDWHG�E\�WKH�WHDFKHU�
RU� GLDORJLFDO� ZKHQ� VWXGHQWV¶� FRQWULEXWLRQV� DUH� YDOXHG� �%UHQGHIXU� DQG� )U\NKROP�
�������,W�LV�WKH�UROH�RI�WKH�WHDFKHU�WR�GHILQH�WKH�FRPPXQLFDWLRQ�SDWWHUQV��WR�SURSRVH�
WDVNV�WR�XQGHUWDNH�DQG�WR�HVWDEOLVK�WKH�ZD\V�RI�ZRUN�LQ�WKH�FODVVURRP��EHDULQJ�LQ�PLQG�
WKH�FRPPXQLFDWLRQDO�REMHFWLYHV�KH�VKH�ZDQWV�WR�DWWDLQ��+RZHYHU��WKLV�VKRXOG�EH�GRQH�



([SORUDWRU\�0DWKHPDWLFV�7HDFKLQJ��5HSUHVHQWDWLRQV�DQG�5HDVRQLQJ�3URFHVVHV���

WKURXJK�DQ�RQJRLQJ�QHJRWLDWLRQ��YHU\�RIWHQ��D�GLIILFXOW�RQH��ZLWK�WKH�VWXGHQWV��7KH�
WHDFKHU�PD\�DVVXPH�WKH�UROH�RI�D�VLQJOH�PDWKHPDWLFDO�DXWKRULW\�RU�PD\�SUHIHU�WR�VKDUH�
LW� ZLWK� WKH� VWXGHQWV� �/DPSHUW� ������� VHHNLQJ� WR� VWLPXODWH� WKHLU� UHDVRQLQJ� DQG�
DUJXPHQWDWLRQ�DELOLW\��,Q�DQ�H[SORUDWRU\�OHVVRQ��FRPPXQLFDWLRQ�LV�GLDORJLFDO��$�YHU\�
LPSRUWDQW�DVSHFW�RI�WKH�ZRUN�RI�WKH�WHDFKHU�LV�WR�HQFRXUDJH�VWXGHQWV�WR�SUHVHQW�WKHLU�
VROXWLRQV��VHHNLQJ�WKDW�GLVDJUHHPHQWV�HPHUJH��OHDGLQJ�WR�VLWXDWLRQV�RI�DUJXPHQWDWLRQ�
ZLWKLQ�WKH�FODVV��:RRG��������$QRWKHU�LPSRUWDQW�DVSHFW�LV�WKH�ZD\�WKH�WHDFKHU�VHHNV�
WR� VXSSRUW� VWXGHQWV� LQ� WKH�DSSURSULDWLRQ� RI� FRUUHFW�PDWKHPDWLFDO� ODQJXDJH��PRVWO\�
WKURXJK� UHYRLFLQJ� DFWLRQV� �)UDQNH�� .D]HPL� DQG� %DWWH\� ������� WKDW� LV�� VORZO\�
UHIRUPXODWLQJ�VWXGHQWV¶�VSHHFK�LQ�PRUH�FRUUHFW�ODQJXDJH��

5HSUHVHQWDWLRQV�DQG�5HDVRQLQJ

5HSUHVHQWLQJ�D�QXPEHU�PHDQV�WR�DVFULEH�LW�D�GHVLJQDWLRQ��,W�LV�LPSRUWDQW� WKDW�
VWXGHQWV�XQGHUVWDQG�WKDW�D�QXPEHU�PD\�KDYH�VHYHUDO�UHSUHVHQWDWLRQV��,Q�DGGLWLRQ��
ZH�QHHG�WR�GLVWLQJXLVK�EHWZHHQ�LQWHUQDO�UHSUHVHQWDWLRQV��ZKLFK�GHYHORS�LQ�SHRSOH¶V�
PLQGV�� DQG� H[WHUQDO� UHSUHVHQWDWLRQV�� WKDW� PD\� H[LVW� LQ� GLYHUVH� VXSSRUWV� �SDSHU��
VWRQH��VPRNH��VRXQGV��HWF����*ROGLQ �������%UXQHU��������UHIHUV�WKUHH�PDLQ�NLQGV�RI�
UHSUHVHQWDWLRQV��DFWLYH��REMHFWV��ERG\�PRYHPHQWV���LFRQLF��LPDJHV��GLDJUDPV��DQG�
V\PEROLF�� 'XYDO� ������� ���� DOVR� XQGHUOLQHV� WKH� GLYHUVLW\� RI� SRVVLEOH�
UHSUHVHQWDWLRQV�� VWDWLQJ� WKDW� ³QXPEHUV�� IXQFWLRQV�� OLQHV� HWF�� DUH� PDWKHPDWLFDO�
REMHFWV�DQG�GHFLPDO�RU�IUDFWLRQ�ZULWLQJ��V\PEROV��JUDSKLFV��HWF�����DUH�VRPH�RI� LWV�
UHSUHVHQWDWLRQV´��7KH�VDPH�DXWKRU�YDOXHV�WKH�DUWLFXODWLRQ�RI�GLIIHUHQW�UHJLVWHUV�RI�
UHSUHVHQWDWLRQV�RI�D�JLYHQ�REMHFW� DV�D�FRQGLWLRQ� IRU�PDWKHPDWLFDO XQGHUVWDQGLQJ��
2WKHU� DXWKRUV�� OLNH� :HEE�� %RVZLQNHO� DQG� 'HNNHU� �������� GLVWLQJXLVK� EHWZHHQ�
LQIRUPDO��SUH�IRUPDO�DQG�IRUPDO�UHSUHVHQWDWLRQV��DUJXLQJ�WKDW�DOO�RI�WKHP�KDYH�DQ�
LPSRUWDQW�UROH�WR�SOD\�LQ�PDWKHPDWLFV�OHDUQLQJ��,Q�IDFW��ZH�PXVW�QRWH�WKDW�ZH�FDQ�
RQO\�XQGHUVWDQG�VWXGHQWV¶�WKLQNLQJ�DQG�UHDVRQLQJ�E\�REVHUYLQJ�DQG�DQDO\VLQJ�WKHLU�
UHSUHVHQWDWLRQV��1&70�������

5DWLRQDO�QXPEHUV�DGPLW�D�YDULHW\�RI�UHSUHVHQWDWLRQV��SHUFHQW��GHFLPDO�QXPEHU��
IUDFWLRQ��PL[HG�IUDFWLRQ��LPDJHV��QXPEHU�OLQH�DQG�QDWXUDO�ODQJXDJH��6WXGHQWV�VKRXOG�

XQGHUVWDQG� DOO� RI� WKHP�� NQRZLQJ�� IRU� H[DPSOH�� WKDW�
ଵ

ସ
�� ����� DQG� ����� DUH� MXVW�

GLIIHUHQW�GHVLJQDWLRQV�RI�WKH�VDPH�QXPEHU��'LIIHUHQW�UHSUHVHQWDWLRQV�PD\�EH�XVHG�
VLPXOWDQHRXVO\� DQG� WKH� WHDFKHU� PD\� HQFRXUDJH� VWXGHQWV� WR� PRYH� IURP� RQH� WR�
DQRWKHU��VR�WKDW� WKH\�OHDUQ�KRZ�³WR�PRYH�DPRQJ�HTXLYDOHQW� IRUPV��FKRRVLQJ�DQG�
XVLQJ�DQ�DSSURSULDWH�DQG�FRQYHQLHQW�IRUP�WR�VROYH�SUREOHPV�DQG�H[SUHVV�TXDQWLWLHV´�
�1&70������������
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5HDVRQLQJ�PHDQV�WR�PDNH�LQIHUHQFHV�EDVHG�RQ�UHDVRQV��WKDW�LV��LQIHUHQFHV�EDVHG�
RQ�VRPH�MXVWLILFDWLRQ��/LWKQHU��������HPSKDVL]HV�WKDW�PDWKHPDWLFDO�UHDVRQLQJ�LV�D�
EDVLF�FRPSHWHQFH��ZKLFK�XQGHUOLHV�WKH�GLVWLQFWLRQ�EHWZHHQ�FUHDWLYH�DQG�LPLWDWLYH�
UHDVRQLQJ��JLYHQ�WKDW�WKH�ODWWHU�LV�EDVHG�RQ�PHPRUL]DWLRQ�DQG�IROORZLQJ�DOJRULWKPV�

0DWKHPDWLFV� LV XVXDOO\� DVVRFLDWHG� WR� GHGXFWLYH� UHDVRQLQJ� �'DYLV� DQG�+HUVK�
������ 2OLYHLUD� ������� WKH� RQO\� NLQG� RI� UHDVRQLQJ� WKDW� LV� DEOH� WR� JXDUDQWHH� WKH�
PDWKHPDWLFDO� YDOLGLW\� RI� D� FHUWDLQ� VWDWHPHQW�� +RZHYHU�� VHYHUDO� DXWKRUV� DOVR�
XQGHUOLQH�WKH�LPSRUWDQW�UROH�RI�LQGXFWLYH �3yO\D�������DQG�DEGXFWLYH��5LYHUD�DQG�
%HFNHU� ������ UHDVRQLQJ� LQ� PDWKHPDWLFV�� QRWDEO\� LQ� GLVFRYHU\� SURFHVVHV�� ,Q�
DGGLWLRQ�� LQ�PDQ\� FDVHV��ZKDW� RFFXUV� LV� D�PL[WXUH� RI� SURFHVVHV�� ZLWK� LQGXFWLYH��
DEGXFWLYH� DQG� GHGXFWLYH� IHDWXUHV�� 0DWD�3HUHLUD� DQG� 3RQWH� ������� ���� SUHVHQW� D�
IUDPHZRUN� WR� VWXG\� VWXGHQWV¶�PDWKHPDWLFDO� UHDVRQLQJ� WKDW� UHODWHV� JHQHUDOL]DWLRQ�
DQG�MXVWLILFDWLRQ�ZLWK�WKH�IRUPXODWLRQ�RI�TXHVWLRQV�DQG�FRQMHFWXUHV�

³0DWKHPDWLFDO�UHDVRQLQJ�>«@�LV�VXSSRUWHG�RQ�UHSUHVHQWDWLRQV�DQG�DUWLFXODWHV�ZLWK�
UHSUHVHQWDWLRQ� DQG� VHQVH�PDNLQJ� SURFHVVHV��*LYHQ� WKH� LPSRVVLELOLW\� WR� GLUHFWO\�
DFFHVV� VWXGHQWV¶� PDWKHPDWLFDO� UHDVRQLQJ�� WKH� UHSUHVHQWDWLRQ� WKDW� WKH\� XVH� WR�
FRPPXQLFDWH�WKDW�UHDVRQLQJ�DUH�IXQGDPHQWDO��2Q�WKH�RWKHU�KDQG��WKH�VHQVH�PDNLQJ�
SURFHVVHV�LQ�DUWLFXODWLRQ�ZLWK�PDWKHPDWLFV�UHDVRQLQJ�DUH�HVVHQWLDO�IRU�DQ�HIIHFWLYH�
XQGHUVWDQGLQJ� RI� PDWKHPDWLFV� >«@�� ,QGXFWLYH� DQG� DEGXFWLYH� UHDVRQLQJ� RFFXU�
PDLQO\�GXULQJ�WKH�IRUPXODWLRQ�RI�FRQMHFWXUHV��ZKHUHDV�GHGXFWLYH�UHDVRQLQJ�WDNHV�
SODFH�HVSHFLDOO\�GXULQJ�WKH�WHVW�DQG�MXVWLILFDWLRQ�RI�FRQMHFWXUHV�´�

0DWD�3HUHLUD�DQG�3RQWH� �������DUJXH� WKDW� VWXGHQWV� VKRXOG�EH�DEOH� WR� UHDVRQ�
PDWKHPDWLFDOO\� XVLQJ� PDWKHPDWLFDO� FRQFHSWV�� SURFHGXUHV�� UHSUHVHQWDWLRQV� DQG�
ODQJXDJH�� ,Q� DGGLWLRQ�� WKH\� VWDWH� WKDW� VWXGHQWV� VKRXOG� OHDUQ� KRZ� WR� MXVWLI\� WKHLU�
VWDWHPHQWV��IURP�WKHLU�HDUO\�VFKRRO�\HDUV��XVLQJ�VSHFLILF�H[DPSOHV��$V�WKH\�PRYH�
XS� WKURXJK� WKH� VFKRRO� OHYHOV�� WKHLU� MXVWLILFDWLRQV� VKRXOG� EHFRPH� PRUH� JHQHUDO��
GLVWLQJXLVKLQJ�EHWZHHQ�H[DPSOHV�DQG�PDWKHPDWLFV�DUJXPHQWV�WKDW�DSSO\�WR�D�ZKROH�
FODVV�RI�REMHFWV��

$OVR��/DQQLQ��(OOLV� DQG�(OOLRWW� ������� FRQVLGHU� WKDW�PDWKHPDWLFDO� UHDVRQLQJ�
LQYROYHV�PRVWO\�WKH�SURGXFWLRQ�RI�PDWKHPDWLFDO�JHQHUDOL]DWLRQV�DQG�MXVWLILFDWLRQV��
)RU� WKH� DXWKRUV�� WKH� ³ELJ� LGHD´� DERXW� PDWKHPDWLFDO� UHDVRQLQJ� LV� WKDW� WKLV� LV� D�
G\QDPLF�SURFHVV�RI�FRQMHFWXULQJ��JHQHUDOL]LQJ��LQYHVWLJDWLQJ�ZK\��DQG�GHYHORSLQJ�
DQG�HYDOXDWLQJ�DUJXPHQWV��,Q�WKHLU�SHUVSHFWLYH��LW�LV�LPSRUWDQW�WKDW�VWXGHQWV��L��PDNH�
MXVWLILFDWLRQV� XVLQJ� ORJLFDO� DUJXPHQWV� EDVHG� RQ� LGHDV� WKDW� ZHUH� SUHYLRXVO\�
XQGHUVWRRG���LL�� MXVWLI\�UHIXWDWLRQV�XVLQJ� WKH�IDFW� WKDW�D�FHUWDLQ�VWDWHPHQW� LV� IDOVH��
�LLL��HYDOXDWH�WKH�YDOLGLW\ RI�DUJXPHQWV�XVHG���LY��KDYH�LQ�PLQG�WKDW�D�PDWKHPDWLFDO�
MXVWLILFDWLRQ�LV�QRW�DQ�DUJXPHQW�EDVHG�RQ�DXWKRULW\��SHUFHSWLRQ��FRPPRQ�VHQVH�RU�
SDUWLFXODU�H[DPSOHV��DQG��Y��VHHN�WR�MXVWLI\�WKH�ZK\�RI�D�JHQHUDOL]DWLRQ�EHLQJ�WUXH�
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RU�IDOVH�E\�LQYHVWLJDWLQJ�WKH�IDFWRUV�WKDW�PD\�EHDU�RQ�WKDW�JHQHUDOL]DWLRQ��
$QRWKHU�DXWKRU��*DOEUDLWK���������VWUHVVHV�WKDW�VWXGHQWV�VKRZ�RIWHQ�GLIILFXOW\�

LQ�DFFHSWLQJ�WKDW� MXVW�RQH�FDVH�LV�HQRXJK�WR�UHIXWH�D�VWDWHPHQW��+H�DOVR�DGGV�WKDW�
PRVW� VWXGHQWV� KDYH� GLIILFXOWLHV� LQ� XQGHUVWDQGLQJ� WKDW� D� FRXQWHU� H[DPSOH� RI� D�
PDWKHPDWLFDO� VWDWHPHQW� PXVW� VDWLVI\� DOO� JLYHQ� FRQGLWLRQV� DQG� YLRODWH� LWV�
FRQFOXVLRQV�� &RQFHUQLQJ� JHQHUDOL]DWLRQV�� WKLV� DXWKRU� GLVWLQJXLVKHV� EHWZHHQ� WKH�
LQGXFWLYH��RU�HPSLULFDO��DSSURDFK��LQ�ZKLFK�WKH�VWXGHQWV�WHVW�D�IHZ�FRQFUHWH�FDVHV��
DQG�WKH�GHGXFWLYH�DSSURDFK��LQ�ZKLFK�WHVWV�DUH�EDVHG�RQ�ORJLFDO�DUJXPHQWV��,Q�WKH�
LQGXFWLYH�DSSURDFK��KH�VWLOO�GLVWLQJXLVKHV�EHWZHHQ�VWXGHQWV�WKDW�PDNH�UDQGRP�WHVWV�
DQG� WKRVH� WKDW� FDUHIXOO\� VHOHFW� WKH� FDVHV� EDVHG� RQ� WKHLU� XQGHUVWDQGLQJ� RI� WKH�
FRQMHFWXUH� WKDW� WKH\� DUH� WHVWLQJ�� ,Q� WKH� GHGXFWLYH� DSSURDFK� VWXGHQWV� QHHG� WR�
UHFRJQL]H�WKH�UHOHYDQFH�RI�D�FHUWDLQ�H[WHUQDO�SULQFLSOH��SHUFHLYH�LQ�ZKLFK�ZD\�WKLV�
SULQFLSOH� LV� XVHIXO� DQG� DSSO\� LW� SURSHUO\�� )LQDOO\�� 5LYHUD� DQG� %HFNHU� �������
XQGHUOLQH� WKH� LPSRUWDQFH RI� DEGXFWLYH� UHDVRQLQJ�� LQ� ZKLFK� VWXGHQWV� IRUPXODWH�
JHQHUDO�FRQMHFWXUHV�EDVHG�RQ�FOXHV�WKDW�PD\�VHHP�XQUHODWHG��DQG�UHIHU�WKDW��ZKHQ�
VROYLQJ� D� SUREOHP�� D� SHUVRQ� XVHV� D� ODUJH� YDULHW\� RI� DEGXFWLYH�� LQGXFWLYH� DQG�
GHGXFWLYH�UHDVRQLQJ�SURFHVVHV��LQ�D�GHHSO\�LQWHUFRQQHFWHG�ZD\�

'DYLV�DQG�+HUVK��������DUJXH�WKDW�WKHUH�DUH�GLIIHUHQW�FRJQLWLYH�VW\OHV�DPRQJ�
PDWKHPDWLFLDQV� WKDW� KDYH� SUHIHUHQFH� IRU� RQH� RU� DQRWKHU� IRUP� RI� UHDVRQLQJ��
DVVRFLDWHG� WR� D� FHUWDLQ� NLQG� RI� UHSUHVHQWDWLRQ�� 7KHVH� DXWKRUV� GHVFULEH� WKH�
UHODWLRQVKLS EHWZHHQ�FRJQLWLYH�VW\OHV�DQG� IRUPV�RI�UHDVRQLQJ��7KH\�FRQVLGHU��IRU�
H[DPSOH��WKH�DQDO\WLFDO�VW\OH�WKDW�LV�HVVHQWLDOO\�VXSSRUWHG�E\�WKH�ZRUN�ZLWK�V\PEROV��
WKH�YLVXDO�VW\OH�WKDW�PDNHV�ZLGH�XVH�RI�JHRPHWULF�DQG�LFRQLF�UHSUHVHQWDWLRQV��DQG�
WKH�NLQDHVWKHWLF� VW\OH� LQ�ZKLFK� WKH�ERG\�PRYHPHQW� KDV�DQ� LPSRUWDQW� UROH� LQ� WKH�
PDWKHPDWLFDO�WKLQNLQJ�SURFHVV��

$V�WKH�1&70��������SRLQWV�RXW��³VWXGHQWV¶�XQGHUVWDQGLQJ�DQG�DELOLW\�WR�UHDVRQ�
ZLOO�JURZ�DV�WKH\�UHSUHVHQW�IUDFWLRQV�DQG�GHFLPDOV�ZLWK�SK\VLFDO�PDWHULDOV�DQG�RQ�
QXPEHU�OLQHV�DQG�DV�WKH\�OHDUQ�WR�JHQHUDWH�HTXLYDOHQW�UHSUHVHQWDWLRQV�RI�IUDFWLRQV�
DQG�GHFLPDOV´�������$FFRUGLQJ�WR�WKLV�GRFXPHQW��WKH�UHSUHVHQWDWLRQV�DUH�LPSRUWDQW��
QRW�RQO\�WR�KHOS�VWXGHQWV�LQ�GHYHORSLQJ�WKHLU�XQGHUVWDQGLQJ�RI�PDWKHPDWLFDO�WRSLFV��
EXW�DOVR�DV�D�VXSSRUW�IRU�UHDVRQLQJ��DOORZLQJ�WR�JHW�UHVXOWV�DQG�WR�GUDZ�FRQFOXVLRQV��
:KHQ�VWXGHQWV�OHDUQ�KRZ�WR�XVH�GLIIHUHQW�PDWKHPDWLFDO�UHSUHVHQWDWLRQV�DQG�NQRZ�
WKHLU� PHDQLQJ�� WKH\� PDVWHU� LPSRUWDQW� WRROV� WKDW� VWUHQJWKHQ� WKHLU� DELOLW\� WR� WKLQN�
PDWKHPDWLFDOO\��

7R GHYHORS�VWXGHQWV¶�UHDVRQLQJ�DELOLW\�LV�HVVHQWLDO�WR�KHOS�WKHP�WR�JR�EH\RQG�
WKH� VLPSOH�PHPRUL]DWLRQ� RI� IDFWV�� UXOHV�DQG�SURFHGXUHV��7KH� IRFXV�RQ� UHDVRQLQJ�
PD\�KHOS�VWXGHQWV�WR�SHUFHLYH�WKDW�PDWKHPDWLFV�KDV�D�ORJLFDO�VWUXFWXUH�WKDW�WKH\�PD\�
XQGHUVWDQG�DQG�XVH�WR�WKLQN��MXVWLI\��DQG�HYDOXDWH��0DWKHPDWLFV�FODVVHV�WKDW�YDOXH�
DQG�VXSSRUW�UHDVRQLQJ�DUH�QHFHVVDU\�WR�DFKLHYH�WKHVH�DLPV��
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,Q�WKLV�VWXG\��ZH�DGGUHVV�VWXGHQWV¶�PDWKHPDWLFDO�UHSUHVHQWDWLRQV�DQG�UHDVRQLQJ��
7KH�XQGHUVWDQGLQJ�RI�WKHVH�SURFHVVHV�UHTXLUHV�YHU\�FORVH�LQGLYLGXDO�LQWHUDFWLRQV�ZLWK�
WKH� SDUWLFLSDQWV� LQ� WKHLU� QDWXUDO� HQYLURQPHQW�� VR� ZH� IROORZ� D� TXDOLWDWLYH� DQG�
LQWHUSUHWDWLYH�DSSURDFK��%RJGDQ�DQG�%LNOHQ��������:H�XVH�SDUWLFLSDQW�REVHUYDWLRQ��
GRQH�E\�ERWK�DXWKRUV��VLQFH�WKLV�PHWKRGRORJ\�DOORZV�D�YHU\�FORVH�FRQQHFWLRQ�ZLWK�WKH�
REMHFW�RI�VWXG\�LQ�LWV�QDWXUDO�FRQWH[W��

%HVLGHV� WKH� WHDFKHU� �WKH� VHFRQG�DXWKRU�RI� WKLV� FKDSWHU��� WKH�SDUWLFLSDQWV�LQ� WKH�
VWXG\�DUH�VWXGHQWV�RI�D�JUDGH���FODVV�IURP�D�SXEOLF�EDVLF�VFKRRO�LQ�D�GHSULYHG�UXUDO�
DUHD�DW����NP�IURP�/LVERQ� �DOO� VWXGHQWV¶�QDPHV�DUH�SVHXGRQ\PV���%HFDXVH�RI� WKH�
FKDUDFWHULVWLFV� RI� WKH� VRFLDO� HQYLURQPHQW�� WKH� VFKRRO� LV� XQGHU� D� VSHFLDO� VXSSRUW�
SURJUDP�IURP� WKH�0LQLVWU\�RI�(GXFDWLRQ��)DPLOLHV�DUH�� LQ�JHQHUDO��RI� ORZ�RU� ORZ�
PLGGOH�VRFLRHFRQRPLF�VWDWXV��$V�IDU�DV�VFKRRO�HGXFDWLRQ�LV�FRQFHUQHG��PRVW�SDUHQWV�
FRPSOHWHG�JUDGH���RU�JUDGH���RQO\��DQG�RQO\�D� IHZ�RI� WKHP�FRPSOHWHG� VHFRQGDU\�
VFKRRO��JUDGH����RU������7KHUH�DUH����VWXGHQWV�LQ�WKH�FODVV�����ER\V�DQG���JLUOV��ZLWK�
DJHV�EHWZHHQ����DQG����\HDUV�ROG��PRVW�RI�WKHP�DUH����\HDUV�ROG���,W�LV�D�FODVV�WKDW�
GRHV�VKRZ�YHU\�OLWWOH�FRPPLWPHQW�DQG�ZRUN�KDELWV��ERWK�ZKHQ�WKH\�ZRUN�LQGLYLGXDOO\�
DQG�ZKHQ�WKH\�DUH�DVNHG�WR�ZRUN�LQ�SDLUV�ZLWK�D�FROOHDJXH�

7KH�VWXG\�IRFXVHV�RQ�D�WHDFKLQJ�H[SHULPHQW�WKDW�LQYROYHV�ILYH����PLQXWHV�FODVVHV�
WKDW� VRXJKW� WR� DSSO\� WKH� H[SORUDWRU\�DSSURDFK� WR� VHYHUDO� WRSLFV� LQYROYLQJ� UDWLRQDO�
QXPEHUV�DQG�WKDW�DUH�LQFOXGHG�LQ�WKH�3RUWXJXHVH�JUDGH���PDWKHPDWLFV�FXUULFXOXP��7KH�
ILUVW� VHW� RI� WDVNV� SURSRVHG� WR� VWXGHQWV�DLPHG� DW� GLDJQRVLQJ� WKHLU� NQRZOHGJH� DERXW�
FRPSDULQJ��RUGHULQJ��DGGLQJ�DQG�VXEWUDFWLQJ�UDWLRQDO�QXPEHUV��WRSLFV�WKDW�WKH\�KDG�
DOUHDG\�VWXGLHG�LQ�SUHYLRXV�\HDUV��7KH�VHFRQG�VHW�RI�WDVNV�DLPHG�DW�LQWURGXFLQJ�WKH�
PXOWLSOLFDWLRQ�RI�D�IUDFWLRQ�E\�D�ZKROH�QXPEHU�DQG�WKH�PXOWLSOLFDWLRQ RI�WZR�IUDFWLRQV��
)LQDOO\�� WKH� WKLUG� VHW� DLPHG� DW� GHYHORSLQJ� WKH� PHDQLQJ� RI� IUDFWLRQ� DV� RSHUDWRU��
$FFRUGLQJ�WR�WKH�SULQFLSOHV�RI� WKH�H[SORUDWRU\�DSSURDFK��DIWHU� WKH�ODXQFKLQJ�RI� WKH�
WDVN��WKH�VWXGHQWV�ZRUNHG�LQ�SDLUV�GXULQJ�D�SDUW�RI�WKH�OHVVRQ�DQG��LQ�WKH�RWKHU�SDUW��
WKHUH�ZDV�D�ZKROH�FODVV�GLVFXVVLRQ��:H�SDLG�VSHFLDO�DWWHQWLRQ�WR�WKH�ODXQFKLQJ�RI�WKH�
WDVNV�DQG�WR�ZKROH�FODVV�GLVFXVVLRQV�FDUULHG�RXW�E\�WKH�VWXGHQWV�

7KH�OHVVRQV�ZHUH�YLGHR�DQG�DXGLR�UHFRUGHG��DQG�WKH�ZKROH�FODVV�GLVFXVVLRQV�ZHUH�
IXOO\�WUDQVFULEHG��7KH�VWXGHQWV¶�ZULWWHQ�SURGXFWLRQV�LQ�WKH�GLIIHUHQW�WDVNV�ZHUH�FROOHFWHG��
7KH�DQDO\VLV�RI�GDWD�VRXJKW�WR�LGHQWLI\�WKH�NH\�VHJPHQWV�LQ�VROYLQJ�WKH�WDVNV��VLJQDOOLQJ�
VLJQLILFDQW�HYHQWV�UHJDUGLQJ�VWXGHQWV¶�UHSUHVHQWDWLRQV��JHQHUDOL]DWLRQV�DQG�MXVWLILFDWLRQV��
)LQDOO\�� ZH� VHOHFWHG� WZR� HSLVRGHV� WKDW� ZH� FRQVLGHU� UHOHYDQW� FRQFHUQLQJ� WKH�
UHSUHVHQWDWLRQV��JHQHUDOL]DWLRQV�RU�MXVWLILFDWLRQV�GRQH��ZKLFK�ZH�DQDO\VH�LQ�WKLV�FKDSWHU��
7KH� DQDO\VLV� VHHNV� WR� LQWHUSUHW� WKH� REVHUYHG� UHDVRQLQJ� WDNLQJ� LQWR� DFFRXQW� WKH�
UHSUHVHQWDWLRQV�XVHG��DLPLQJ�DW�LGHQWLI\LQJ�SDWWHUQV�LQ�WKH�HPSLULFDO�HOHPHQWV��
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1H[W� ZH� SUHVHQW� WZR� FODVVURRP� VLWXDWLRQV�� VHOHFWHG� WR� DQDO\VLQJ� WKH�
UHSUHVHQWDWLRQV�XVHG�E\�WKH�VWXGHQWV�DQG�WKHLU�PDWKHPDWLFDO�UHDVRQLQJ��VSHFLILFDOO\�
UHJDUGLQJ�JHQHUDOL]DWLRQ�DQG�MXVWLILFDWLRQ�SURFHVVHV��,Q�ERWK�VLWXDWLRQV�ZH�DQDO\VH�
VHYHUDO�HSLVRGHV�

7DVN���� 7UXH�,QHTXDOLW\"

7DVN���DVNV�VWXGHQWV�WR�DVVHVV�WKH�YDOLGLW\�RI�D�FRPSOH[�VWDWHPHQW��ZKLFK�FRPSDUHV�
VHYHUDO� IUDFWLRQV�� DQG� WR� MXVWLI\� WKHLU� UHVSRQVHV�� 7KH� WDVN� LQYROYHV� WKH� UHODWLRQVKLS�
³JUHDWHU� WKDQ´�� DQG�ZDV� GRQH� LQ� WKH� ILUVW� SDUW� RI� WKH� WHDFKLQJ� H[SHULPHQW��ZKHQ�ZH�
VRXJKW�WR�GLDJQRVH�WKH�VWXGHQWV¶�NQRZOHGJH�DERXW�FRPSDULQJ�UDWLRQDO�QXPEHUV��'DWD�
DUH�SUHVHQWHG DV�IUDFWLRQV�DQG�WKH�TXHVWLRQ�FRQWH[W�LV�SXUHO\�PDWKHPDWLFDO��$V�LQ�DOO�
OHVVRQV�LQ�WKH�WHDFKLQJ�H[SHULPHQW��WKH�VWXGHQWV�ZRUNHG�LQ�SDLUV�

7DVN��
ଶ

ସ
LV�JUHDWHU�WKDQ�

ଵ

ଷ
��
ସ

ହ
LV�JUHDWHU�WKDQ�

ଷ

ସ
��&DQ�ZH�PDNH�WKH�IROORZLQJ�VWDWHPHQW��³,I�ZH�ZDQW�

WR� FRPSDUH� WZR� IUDFWLRQV� DQG� YHULI\� WKDW� RQH� RI� WKHP� DV� WKH� QXPHUDWRU� DQG� WKH�
GHQRPLQDWRU�JUHDWHU�WKDQ�WKH�RWKHU��FDQ�ZH�LPPHGLDWHO\�FRQFOXGH�WKDW�VXFK�IUDFWLRQ�LV�WKH�
ODUJHU�RQH"�-XVWLI\�\RXU�DQVZHU�´

(SLVRGH����7KH�WDVN�LV�SUHVHQWHG�LQ�ZULWLQJ�DQG�WKH�WHDFKHU�RUDOO\�FRPPHQWV�WKH�
TXHVWLRQ��,W�KDV�D�UHPDUNDEOH�FRPSOH[LW\�IRU�WKHVH�VWXGHQWV��JLYHQ�WKH�TXDQWLW\�DQG�
WKH�QDWXUH�RI�WKH�LQIRUPDWLRQ�SURYLGHG�DQG�DOVR�EHFDXVH�WKLV�LV�D�YHU\�XQXVXDO�WDVN�
IRU�WKHP��$W�WKH�ODXQFKLQJ�VWDJH��WKH�WHDFKHU�EHFRPHV�DZDUH�RI�WKH�GLIILFXOW\�RI�WKH�
VWXGHQWV� LQ� XQGHUVWDQGLQJ� WKH� WDVN�� DQG� GHFLGHV� WR� FDUU\� RXW� D� FROOHFWLYH�
LQWHUSUHWDWLRQ�RI�WKH�VWDWHPHQW��

7KH�ILUVW�SDUW�RI�WKH�TXHVWLRQ�GRHV�QRW�FUHDWH�DQ\�SUREOHPV��VLQFH�WKH�VWXGHQWV�

HDVLO\�XQGHUVWDQG�WKDW�
ଶ

ସ
൐

ଵ

ଷ
DQG�WKDW�

ସ

ହ
൐

ଷ

ସ
��+RZHYHU��WKH�VWXGHQWV�GR�QRW�NQRZ�ZKDW�

WR�GR�WR�ILJXUH�RXW�LI�WKH�VWDWHPHQW�LV�WUXH�RU�QRW�IRU�DOO�FDVHV��7KH�WHDFKHU�UHYRLFHV�
WKH�VWDWHPHQW�XVLQJ�RWKHU�ZRUGV�EXW�JLYLQJ�QR�FOXHV�DERXW�WKH�VWUDWHJ\�WR�IROORZ��$�
VWUDWHJ\�LV�ILQDOO\�IRUPXODWHG�E\�D�VWXGHQW��DV�IROORZV�

³7HDFKHU��7KH�WZR�FDVHV�DUH�WUXH��$QG��ZKDW�LW�VD\V�QH[W��ZKDW�LV�WKHUH�LV«�2.��
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WKLV�DQG�WKLV�>
ଶ

ସ
൐

ଵ

ଷ
DQG�

ସ

ହ
൐

ଷ

ସ
@�LV�WUXH��&DQ�,�DOZD\V�VD\�WKDW�ZKHQ�WKH�

QXPHUDWRU� DQG� WKH� GHQRPLQDWRU� RI� D� IUDFWLRQ� DUH� ODUJHU� WKDQ� WKH�
QXPHUDWRU�DQG�WKH�GHQRPLQDWRU�RI�WKH�RWKHU�IUDFWLRQ��WKHQ�WKLV�RQH�>

ସ

ହ
@��

WKDW�KDV�ODUJHU�QXPHUDWRU�DQG�GHQRPLQDWRU��LV�DOZD\V�ODUJHU�WKDQ�WKH�
VHFRQG�>IUDFWLRQ@"�7KLV�DOZD\V�KDSSHQV"�

&DUORV��>&RQMHFWXULQJ@�1R«
7HDFKHU��+RZ�FDQ�\RX�WU\�WR�XQGHUVWDQG�LI�LW�DOZD\V�KDSSHQV�RU�QRW"
'DQLHO��'RLQJ�PRUH�IUDFWLRQV«
7HDFKHU��)LQGLQJ�RWKHU�H[DPSOHV��LVQ¶W�LW"�«�,W�PD\�EH�D�JRRG�VXJJHVWLRQ�IURP�

'DQLHO�>«@�´

7KH�VXJJHVWLRQ�PDGH�E\�'DQLHO�IROORZV�D�VWUDWHJ\�RI�XVLQJ�LQGXFWLYH�UHDVRQLQJ��
H[SHULPHQWLQJ� VHYHUDO� FDVHV�� DQG� H[SHFWLQJ� WR� DUULYH� DW� D� FRQFOXVLRQ�� ,Q� WKLV�
H[SHULPHQWDWLRQ� SURFHVV� RQH� PD\� XVH� PDWKHPDWLFDO� SURSULHWLHV� DQG� RSHUDWLRQV��
ZKLFK�DUH�NH\�HOHPHQWV�RI�GHGXFWLYH�UHDVRQLQJ��,Q�KHU�ODVW�LQWHUYHQWLRQ��WKH�WHDFKHU�
VHHNV� WR� LPSURYH�'DQLHO¶V� ODQJXDJH�� VXJJHVWLQJ� WKDW� VWXGHQWV�PD\� YHULI\� ³RWKHU�
H[DPSOHV´��VHHNLQJ�WR�ILQG�RXW�LI�WKH\�REH\�WR�WKH�FRQGLWLRQ�RI�WKH�TXHVWLRQ�DQG�LI�
WKH�VWDWHPHQW�LV�WUXH�RU�QRW�

(SLVRGH����$IWHU� VRPH� WLPH� RI� VWXGHQWV¶� DXWRQRPRXV�ZRUN�� VHYHUDO� SDLUV�RI�
VWXGHQW�KDYH�VROXWLRQV�WR�VKDUH��$�IHZ�RI�WKHP�JHW�FRUUHFW�UHVSRQVHV��&RQFHUQLQJ�
UHSUHVHQWDWLRQV��ZH�VHH�WKDW�DOPRVW�DOO�VWXGHQWV�WUDQVIRUPHG�WKH�IUDFWLRQV�JLYHQ�LQ�
WKH� VWDWHPHQW� LQ� GHFLPDO� QXPEHUV� DQG� VROYHG� WKH� WDVN� XVLQJ� WKLV� UHSUHVHQWDWLRQ�
�ILJXUH�����7KLV�SUHIHUHQFH�IRU�WKH�XVH�RI�GHFLPDO�QXPEHUV�WR�FRPSDUH�WZR�UDWLRQDO�
QXPEHUV�� LQVWHDG� RI� ZRUNLQJ� ZLWK� IUDFWLRQV� WUDQVIRUPLQJ� WKHP� WR� D� FRPPRQ�
GHQRPLQDWRU��LV�UHODWHG�WR�WKH�IDFW�WKDW�GHFLPDO�QXPEHUV��DV�D�NLQG�RI�UHSUHVHQWDWLRQ��
KDYH�D�SURPLQHQW�UROH�LQ�WKH�SULPDU\�PDWKHPDWLFV�FXUULFXOXP�LQ�RXU�FRXQWU\��

1R�EHFDXVH�WKH�H[DPSOH�RI

͹ ׷ Ͷ ൌ ͳǤ͹ͷ DQG�WKH�ͷ
ǣ ʹ ൌ ʹǤͷ

ͳǤ͹ͷ ൏ ʹǤͷ
WKDW�LW�LV�QRW�WUXH

)LJXUH���$QVZHU�JLYHQ�E\�0DUD�DQG�ÆQJHOR

6WXGHQWV�WKDW�GHYHORSHG�JUHDW�IDPLOLDULW\�ZLWK�WKLV�UHSUHVHQWDWLRQ�ZHUH�DEOH�WR�
XVH� LW� DW� HDVH�� 2QO\� D� SDLU� RI� VWXGHQWV�� (GJDU� DQG� -XOLDQD�� XVHV� WKH� IUDFWLRQ�
UHSUHVHQWDWLRQ��ILJXUH����DQG�DQRWKHU�SDLU�XVHV�WKH�SHU�FHQW�RQH�
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,W�LV�QRW�WUXH��VLQFH�ZH�PD\�KDYH�
ହ

ହ
���

ଷ

ଷ
��7KH�QXPHUDWRU�DQG�WKH�GHQRPLQDWRU

PD\�EH�ODUJHU��)RU�H[DPSOH
ହ

ହ
ൌ

ଷ

ଷ
DQG�

଻

଻
ൌ

ସ

ସ
�

%XW�WKH�UHVXOW�LV�HTXDO�

)LJXUH����$QVZHU�IURP�(GJDU�DQG�-XOLDQD

6HYHUDO� SDLUV� RI� VWXGHQWV� DUH� DEOH� WR� DQVZHU� FRUUHFWO\� XVLQJ� RQO\� D� FRXQWHU�
H[DPSOH�WR�MXVWLI\�WKDW�WKLV�LV�D�IDOVH�VWDWHPHQW��7KLV�LV�WKH�FDVH�RI�WKH�SDLU�0DUD�DQG�

ÆQJHOR��ILJXUH����WKDW�SUHVHQW�WKH�UDWLRQDO�QXPEHUV�
଻

ସ
DQG�

ହ

ଶ
�ZULWWHQ�DV�TXRWLHQWV�DQG�

DV�GHFLPDO�QXPEHUV���,W�LV�DOVR�WKH�FDVH�RI�(GJDU�ZKR�ZRUNHG�DORQJVLGH�ZLWK�-XOLDQD�

DQG�ZKR�ZULWH�
ହ

ହ
ൌ

ଷ

ଷ
DQG�DOVR�

଻

଻
ൌ

ସ

ସ
�ILJXUH�����(GJDU�H[SODLQV�WKHLU�VROXWLRQ�WR�WKH�

FODVV�LQ�WKH�IROORZLQJ�ZD\�

³7HDFKHU��«�6R«�7KHQ"�(GJDU��ZKDW�GRHV�WKDW�PHDQ"
(GJDU��%RWK�DUH��WKH�WZR�IUDFWLRQV�����>«@��7KH�QXPHUDWRU�DQG�WKH�GHQRPLQDWRU�

>
ହ

ହ
@�DUH�JUHDWHU�WKDQ�WKDW�RQH�>

ଷ

ଷ
@�

7HDFKHU�� ([SODLQ� LW�� (GJDU�� VR�� KRZ� GLG� \RX� DUULYH� WR� WKDW� FRQFOXVLRQ"�:KDW�
LQIRUPDWLRQ�GR�\RX�KDYH�IURP�WKH�H[DPSOHV�WKDW�ZHUH�JLYHQ"�2.��7KH�
H[DPSOHV�VDLG«�$OZD\V�ZKHQ�WKH�QXPHUDWRU�DQG�WKH�GHQRPLQDWRU�DUH�
JUHDWHU��WKHQ�VXFK�IUDFWLRQ�LV�ODUJHU�WKDQ�WKH�RWKHU��$QG�\RX�GLVFRYHUHG�
ZKDW"�,V�LW�WUXH�RU�LV�LW�QRW�WUXH"�

(GJDU��,W�LV�QRW�WUXH�
7HDFKHU��:K\"
(GJDU��%HFDXVH«�7KH� UHVXOW�RI� WKLV�RQH� LV�JUHDWHU�DQG� WKH�QXPHUDWRU�DQG� WKH�

GHQRPLQDWRU�DUH�JUHDWHU��2K��<HV��
7HDFKHU��7KH�UHVXOW�LV�QRW�ODUJHU��7KH�UHVXOW�LV�HTXDO��(YHQ�LW�KDV«
(GJDU��2K��EHWZHHQ�WKHVH�WZR«�
7HDFKHU��%HWZHHQ�WKHVH�WZR��1RWZLWKVWDQGLQJ�WKH�WHUPV�RI�WKH�ILUVW�IUDFWLRQ�DUH�

ODUJHU�WKDQ�WKH�WHUPV�RI�WKH�VHFRQG��WKH�UHVXOW�LV«
(GJDU��(TXDO�´

(GJDU� VKRZV� VRPH� GLIILFXOW\� LQ� VSHDNLQJ� DERXW� IUDFWLRQV�� WKDW� KH� VHHPV� WR�
UHJDUG�PDLQO\�DV�TXRWLHQWV��DQG�WKLV�LV�WKH�UHDVRQ�ZK\�KH�VD\V�³UHVXOW´�WR�GHVLJQDWH�
D�UDWLRQDO�QXPEHU��+RZHYHU��KLV�UHDVRQLQJ�LV�FRUUHFW�DQG�YHU\�LQWHUHVWLQJ��,Q�IDFW��
(GJDU�DQG�-XOLDQD�SUHVHQW�D�FRXQWHU�H[DPSOH�LQ�ZKLFK�WKH�IUDFWLRQV�DUH�HTXDO��ZKDW�
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LV�UDWKHU�VXUSULVLQJ�VLQFH�WKH�VWDWHPHQW�LQFOXGHV�WKH�³ODUJHU�WKDQ´�UHODWLRQ�DQG�QRW�
WKH�³HTXDOLW\´�UHODWLRQ��(YHQ�WKRXJK�WKHVH�VWXGHQWV�SUHVHQW�FRPSXWDWLRQV�DV�WKH�FRUH�
RI�WKHLU�MXVWLILFDWLRQV��ILJXUHV���DQG���VKRZ�WKDW�WKH\�DOVR�SURYLGH�H[SODQDWLRQV�LQ�
QDWXUDO� ODQJXDJH�� ,W� LV� QRWHZRUWK\� WKDW� WKH� VWXGHQWV� VKRZ� GLIILFXOWLHV� LQ� WKH�
LQWHUSUHWDWLRQ�RI�WKH�VWDWHPHQW�DQG�LQ�H[SUHVVLQJ�WKHLU�LGHDV��EXW�WKH\�GR�QRW�VKRZ�
GLIILFXOW\�LQ�XQGHUVWDQGLQJ�WKDW�D�FRXQWHU�H[DPSOH�RI�D�PDWKHPDWLFDO�VWDWHPHQW�PXVW�
VDWLVI\�WKH�JLYHQ�FRQGLWLRQV�DQG�YLRODWH�LWV�FRQFOXVLRQ��

7DVN���� 7KH�&DQGLHV�RI�5LWD

7DVN���DVNV�VWXGHQWV�WR�XVH�IUDFWLRQV�DV�RSHUDWRUV�WR�ILQG�SDUWV�RI�D�ZKROH�DQG�
MXVWLI\�WKH�DQVZHU��

7DVN��

)RU�KHU�ELUWKGD\�SDUW\��5LWD�EURXJKW�����FDQGLHV�WR�JLYH�WR�KHU�IULHQGV��6KH�GHFLGHG�WR�
JLYH�

ଵ

ହ
WR�KHU�VZLPPLQJ�FROOHDJXHV��

ଷ

ହ
WR�JLYH�WR�KHU�VFKRRO�FROOHDJXHV��DQG�NHSW�

ଶ

ଵ଴
WR�JLYH�

WR�WKH�JXHVWV�RI�WKH�ELUWKGD\�SDUW\�
D��+RZ�PDQ\� FDQGLHV� GLG�5LWD� JLYH� WR� WKH� VZLPPLQJ� FROOHDJXHV"�$QG� WR� WKH� VFKRRO�

FROOHDJXHV"�-XVWLI\�\RXU�DQVZHU�

,W� LV� FRQWH[WXDOL]HG� LQ� D� VLWXDWLRQ� IDPLOLDU� WR� WKH� VWXGHQWV� LQ� ZKLFK� WKH�
LQIRUPDWLRQ� LV�JLYHQ�DV� IUDFWLRQV�DQG�ZKROH�QXPEHUV�DQG� WKH� UHVXOW� LV� VRXJKW�DV�
ZKROH�QXPEHUV��,W�LV�D�WDVN�SURSRVHG�LQ�WKH�WKLUG�SDUW�RI�WKH�WHDFKLQJ�H[SHULPHQW��
DLPLQJ� WR� GHYHORS� WKH�PHDQLQJ� RI� IUDFWLRQ� DV� RSHUDWRU��$V� LQ� WKH� ILUVW� WDVN�� WKH�
VWXGHQWV� ZRUNHG� LQ� SDLUV�� ,Q� SUHYLRXV� FODVVHV� WKH� VWXGHQWV� KDG� OHDUQHG� WKH�
PXOWLSOLFDWLRQ�RI�D�ZKROH�QXPEHU�E\�D�IUDFWLRQ�DQG�WKH�PXOWLSOLFDWLRQ�RI�IUDFWLRQV�
DQG��LQ�SUHYLRXV�JUDGHV��WKH\�KDG�VWXGLHG�WKH�PXOWLSOLFDWLRQ�RI�D�GHFLPDO�QXPEHU�E\�
D�ZKROH�QXPEHU�

(SLVRGH��� $W�WKH�ODXQFKLQJ�RI�WKLV�WDVN��JLYHQ�WKH�GLIILFXOWLHV�WKDW�WKH�VWXGHQWV�
VKRZHG�LQ�SUHVHQWLQJ�MXVWLILFDWLRQV��WKH�WHDFKHU�GHFLGHG�WR�GR�D�EULHI�GLVFXVVLRQ�ZLWK�
WKHP� UHJDUGLQJ� WKH� ZD\� WKH\� FRXOG� MXVWLI\� WKHLU� DQVZHUV� XVLQJ� GLIIHUHQW�
UHSUHVHQWDWLRQV�

³7HDFKHU��6R�� WKH� IROORZLQJ� LV�ZULWWHQ� LQ� WKH�GLIIHUHQW� TXHVWLRQV�� ³-XVWLI\� \RXU�
DQVZHU´��7KLV� MXVWLILFDWLRQ� FDQ�EH�GRQH� LQ� VHYHUDO�ZD\V� >«@��FDQ�EH�
GRQH�XVLQJ«

'DQLHO��'UDZLQJV«
7HDFKHU��6FKHPHV��GUDZLQJV«
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)HUQDQGR��&RPSXWDWLRQV«
7HDFKHU��&RPSXWDWLRQV��ZRUGV«
5XL��*UDSKV«
7HDFKHU��*UDSKV«�,I�\RX�FDQ�GR�WKDW«�:LWK�WKDW�MXVWLILFDWLRQ�\RXU�DQVZHU�PXVW�

EH�YHU\�FOHDU DQG�VKRZ�H[DFWO\�WKH�ZD\�\RX�WKRXJKW«�,W�QHHGV�WR�EH�
YHU\�FOHDU��,W�PXVW�VKRZ�H[DFWO\�ZKDW�\RX�ZHUH�WKLQNLQJ�´

7KLV�LQLWLDO�GLVFXVVLRQ�OHJLWLPDWHG�WKH�XVH�RI�GLIIHUHQW�UHSUHVHQWDWLRQV�WR�SUHVHQW�
MXVWLILFDWLRQV�WR�WKH�TXHVWLRQV�SURSRVHG�LQ�WKH�WDVN��7KH�GLVFXVVLRQ�ZDV�DOVR�XVHIXO�
WR�OLVW�WKH�UHSUHVHQWDWLRQV�WKDW�WKH�VWXGHQWV�FRXOG�FRQVLGHU��

7KH�SLFWRULDO�UHSUHVHQWDWLRQ��ZKLFK�KDG�EHHQ�ZLGHO\�XVHG�LQ�SUHYLRXV�OHVVRQV��
LV� XVHG� LQ� VHYHUDO� DQVZHUV�� 7KHUHIRUH�� LW� LV� QRW� VXUSULVLQJ� WKDW� LQ� WKLV� WDVN�PRVW�
VWXGHQWV� XVH�� DW� WKH� VDPH� WLPH�� WKH� IUDFWLRQ�DQG� WKH�SLFWRULDO� UHSUHVHQWDWLRQ��2QH�
H[DPSOH�LV�WKH�VROXWLRQ�RI�-XOLDQD�DQG�(GJDU��ILJXUH�����6RPH�VWXGHQWV��DV�-DLPH��
XVH�WKH�GHFLPDO�QXPEHU�UHSUHVHQWDWLRQ�DQG�VRPH�RWKHU�VWXGHQWV�XVH�RQO\�IUDFWLRQV�

VZLPPLQJ��� VFKRRO
5�����FDQGLHV������������������5������FDQGLHV

)LJXUH����$QVZHU�IURP�-XOLDQD�DQG�(GJDU

(SLVRGH��� 7KH�ZKROH�FODVV�GLVFXVVLRQ�\LHOGV�LQWHUHVWLQJ�PRPHQWV�RI�LQWHUDFWLRQ�
DQG� FRPPXQLFDWLRQ� DPRQJ� VWXGHQWV�� 6HHNLQJ� WKH� SRVVLELOLW\� RI� HPHUJLQJ�
GLVDJUHHPHQWV�DQG�DUJXPHQWV�IURP�VWXGHQWV��WKH�WHDFKHU�EHJLQV�E\�DVNLQJ�'DQLHO��
ZKR�KDG�ZRUNHG�ZLWK�0DUFR�DQG�DUULYHG�WR�D�ZURQJ�DQVZHU�� WR�SUHVHQW� LW� WR� WKH�
ZKROH� FODVV� �ILJXUH� ���� 7KH� VWXGHQWV� PDGH� VHYHUDO� FRPSXWDWLRQV� DQG� VRXJKW� WR�
H[SODLQ�WKHLU�UHDVRQLQJ�E\�ODEHOOLQJ�VHYHUDO�TXDQWLWLHV�

)LJXUH����$QVZHU�IURP�'DQLHO�DQG�0DUFR
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'DQLHO�EHJLQV�E\�VD\LQJ�WKDW�ZKDW�KH�ZURWH�H[SODLQV�WRWDOO\�WKH�VROXWLRQ�WKH\�
REWDLQHG��7KH�WHDFKHU�DVNV�KLP�WR�H[SODLQ�LW�RUDOO\�DQG�SURYLGHV�GLUHFWLRQV�LQ�RUGHU�
WR�FRPSOHWH�KLV�ZULWWHQ�H[SODQDWLRQ�

³'DQLHO�� ,Q� VZLPPLQJ����� LV� WKH�QXPEHU�RI� FDQGLHV� WR� GLYLGH�E\��� WKDW� LV� WKH�
GHQRPLQDWRU��WR�VHH�KRZ�PXFK�YDOXHG�WKH«�$OO�WRJHWKHU«�

7HDFKHU�� 7KHQ�� SXW� XQGHU� VZLPPLQJ�� SXW� WKH� IUDFWLRQ�� SOHDVH� VR� WKDW� ZH�
XQGHUVWDQG�ZKDW�\RX�DUH�VD\LQJ«�8QGHU�WKH�ZRUG�VZLPPLQJ��SXW�WKH�
IUDFWLRQ� RI� WKH� FDQGLHV� WKDW� VKH� JDYH� WR� WKH� FKLOGUHQ� ZKR� ZHUH� LQ�
VZLPPLQJ��:KDW�ZDV�WKH�IUDFWLRQ"�

'DQLHO��
ଵ

ହ
�

7HDFKHU� 7KDW�LV�2.��7KLV�LV�LQ�RUGHU�WKDW�ZH�XQGHUVWDQG�ZKDW�\RX�DUH�VD\LQJ«�
6R��ZKHQ�\RX�VD\�WKDW�\RX�GLYLGHG�E\���LV�EHFDXVH�WKH�GHQRPLQDWRU�RI�
WKDW�IUDFWLRQ�>

ଵ

ହ
@«�*R�RQ«

'DQLHO��$QG�LW�JDYH����
7HDFKHU� $QG�ZKDW�WKDW����UHSUHVHQWV"
'DQLHO��7KDW����PHDQV�KRZ�PXFK�WKLV���YDOXHV«��$QG�,�GLG����GLYLGHG�E\���RQFH�

PRUH�EHFDXVH�RI�WKH�GHQRPLQDWRU�WR�VHH�KRZ�PXFK�WKLV�RQH�ZRXOG�YDOXH��
,W�JDYH���«�6R��LW�JDYH«�,�GLG«����WLPHV�WKH�QXPHUDWRU�DQG�LW�JDYH�����
,�WKLQN�LW�JDYH����FDQGLHV«

6WXGHQWV��,�GRQ¶W�WKLQN�VR«´

7KH�ODVW�H[SODQDWLRQ�JLYHQ�E\�'DQLHO� MXVW�GHVFULEHV�WKH�FRPSXWDWLRQV�WKDW�KH�
DQG�KLV�FROOHDJXH�PDGH��7KH�VWXGHQWV�PDNH�D�PLVWDNH�ZKHQ�WKH\�GLYLGH�WZLFH�E\�

ILYH�WR�ILQG�
ଵ

ହ
RI������$WWHQGLQJ�WR�WKH�FRQGLWLRQV�RI�WKH�TXHVWLRQ��WKH\�XQGHUVWDQG�

WKDW�LW�LV�QHFHVVDU\�³WR�GLYLGH�E\��´��EXW�WKHQ�WKH\�HUURQHRXVO\�DSSO\�WKDW�SURFHGXUH�
WZLFH�SD\LQJ�QR�DWWHQWLRQ�WR�ZKDW�HDFK�TXDQWLW\�UHSUHVHQWV��,W� LV�DOVR�QRWHZRUWK\�

WKDW� WKH�VWXGHQWV�XVH�WKH�HTXLYDOHQFH�³PXOWLSO\�E\�
ଵ

ହ
LV� WKH�VDPH�DV�GLYLGH�E\��´�

ZKLFK�LV�D�GLUHFW�DSSOLFDWLRQ RI�WKH�GHILQLWLRQ�RI�XQLW�IUDFWLRQ�
(SLVRGH� �� 2WKHU� VWXGHQWV� LPPHGLDWHO\� VD\� WKDW� WKH\� GR� QRW� DJUHH�ZLWK� WKLV�

VROXWLRQ�� $VVXPLQJ� WKDW� LW� ZRXOG� EH� GLIILFXOW� WR� OHDG� 'DQLHO� WR� XQGHUVWDQG� KLV�
PLVWDNH�ULJKW�DZD\��WKH�WHDFKHU�GHFLGHG�WR�SURPRWH�D�FRQWUDVW�ZLWK�DQRWKHU�VROXWLRQ��
6KH�DVNV�-DLPH�WR�SUHVHQW�ZKDW�KH�GLG��ILJXUH�����ZKLFK�LV�UHZULWWHQ�DW�WKH�ULJKW�VLGH�

ͳ

ͷ
ൌ Ͳǡʹ

Ͳǡʹ ൈ ʹͷͲ ൌ ͷͲ

)LJXUH����$QVZHU�IURP -DLPH
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³7HDFKHU��/HW�XV�JR�RQ��OHW�XV�JR�RQ��OHW�XV�H[SODLQ�KRZ�-DLPH�GLG��'R�\RX�ZDQW�
WR�JR�WR�WKH�ERDUG"�3XW�\RXU�H[SODQDWLRQ�WKHUH«�

-DLPH��+HUH�,�SXW«�7KH�UHVXOW�RI�
ଵ

ହ
�

7HDFKHU��7KH�UHVXOW�RI�
ଵ

ହ
"�:KDW�LV�WKDW"�7KH�UHVXOW�RI�

ଵ

ହ
"

-DLPH��7KH�YDOXH��WKH�YDOXH�RI�
ଵ

ହ
DV�D�GHFLPDO�QXPEHU�

7HDFKHU��$V�D�GHFLPDO�QXPEHU«�2I�
ଵ

ହ
«�2K�

-DLPH��,W�JLYHV�����DQG�,�GLG«�����WLPHV�WKH�QXPEHU�RI�FDQGLHV�DQG�LW�JDYH����
7HDFKHU��:K\"
-DLPH��%HFDXVH�,�GLG�WKH�FRPSXWDWLRQ�
7HDFKHU��,W�LV�DOO�ULJKW��LW�LV�DOO�ULJKW��DQG�ZK\�GLG�\RX�WKH�FRPSXWDWLRQ"�<RX�GLG�

WKLV�RQH�DQG�QRW�DQRWKHU�RQH�«"
-DLPH��,�GLG�WKLV�RQH�EHFDXVH�,�UHFDOOHG�WKH�H[HUFLVH�WKDW�ZH�GLG�LQ�WKH�RWKHU�GD\«
7HDFKHU��<RX�UHFDOOHG�WKH�H[HUFLVH«�
-DLPH��2I�WKH�SDUOLDPHQW�RU�VRPHWKLQJ«´

,Q�WKH�VDPH�ZD\�DV�(GJDU�GLG�LQ�WKH�SUHYLRXV�WDVN��-DLPH�DOVR�VKRZV�WR�UHJDUG�
WKH� IUDFWLRQ� DV� D� TXRWLHQW� WKDW� KH� WUDQVIRUPV� LQWR� D� GHFLPDO� QXPEHU� WR� GR� WKH�

FRPSXWDWLRQ��+H�LV�YHU\�IDPLOLDU�ZLWK�WKH�FRQYHUVLRQ�
ଵ

ହ
 �����DQG�XQGHUVWDQGV�WKDW�

KH� MXVW� KDV� WR� ILQG�RXW�����RI� WKH� WRWDO�TXDQWLW\�RI�FDQGLHV��EXW�KH�KDV� WURXEOH� LQ�
H[SODLQLQJ�KLV�SURFHGXUH��MXVW�LQGLFDWLQJ�WKDW�KH�IROORZHG�D�VLPLODU�SURFHGXUH�WR�RQH�
XVHG�LQ�DQRWKHU�OHVVRQ�

(SLVRGH����6HHNLQJ�WR�KDYH�D�ZLGHU UDQJH�RI�VROXWLRQV�WR�FRPSDUH��WKH�WHDFKHU�
DVNHG�9DVFR� WR� SUHVHQW� KLV� VROXWLRQ��ZKLFK� XVHV� D� SLFWRULDO� UHSUHVHQWDWLRQ� DV� DQ�
LOOXVWUDWLRQ�RI�WKH�VLWXDWLRQ��ILJXUH����

,W�LV�JRLQJ�WR�\LHOG����FDQGLHV�WR�WKH�VZLPPLQJ�FROOHDJXHV

)LJXUH����$QVZHU�IURP�9DVFR

9DVFR�LV�YHU\�XQHDV\�LQ�H[SODLQLQJ�KLV�VROXWLRQ��ZKLFK�KH�GRHV�ZLWK�WKH�VXSSRUW�
RI�WKH�WHDFKHU�

³7HDFKHU��2K�9DVFR��VR�MXVW�VD\�ZKDW�GRHV�WKDW�IXOO�UHFWDQJOH�UHSUHVHQWV�
9DVFR��7KH�����FDQGLHV�
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7HDFKHU��$OO� ULJKW«�7KH� ODUJH� UHFWDQJOH�UHSUHVHQWV� WKH�����FDQGLHV��DQG�HDFK�VOLFH�
UHSUHVHQWV«�

9DVFR��
ଵ

ହ
�

7HDFKHU��
ଵ

ହ
«�$QG��DV�D�IUDFWLRQ��KRZ�FDQ�ZH�UHSUHVHQW�WKH�IXOO�UHFWDQJOH"�6RPHERG\�

FDQ�KHOS"

6WXGHQWV��,W�LV���>VOLFHV@��
ହ

ହ
RU�D�XQLW�

7HDFKHU��2U�RQH�XQLW��,W�LV�HYHU\WKLQJ��LVQ¶W�LW«�$OO�FDQGLHV��2.��XS�WR�WKDW�SRLQW�\RX�
ZHUH�DEOH�WR�DUULYH��1RZ�ZKDW�\RX�GR�LQ�WKH�QH[W�VWHS"

9DVFR��,�GLG�WKH�����GLYLGHG�E\���
7HDFKHU��)RU�ZKDW"
9DVFR��7R�NQRZ�WKH�UHVXOW�RI�WKLV�>HDFK�RI�WKH�ILYH�SDUWV@�
7HDFKHU��>«@�2.��DQG�ZKDW�FRQFOXVLRQ�GLG�\RX�PDGH"
9DVFR��,W�JDYH����FDQGLHV�>«@�´

:LWK� WKH� VXSSRUW�RI� WKH� WHDFKHU��9DVFR� MXVWLILHV� WKDW�KH� GLYLGHG�����E\��� WR�

GHWHUPLQH�
ଵ

ହ
RI�WKLV�TXDQWLW\��ZKLFK��DJDLQ��LV�D�GLUHFW�FRQVHTXHQFH�RI�WKH�GHILQLWLRQ�

RI�XQLW�IUDFWLRQ��DQG VWDQGV�YHU\�FOHDUO\�IURP�WKH�SLFWRULDO�UHSUHVHQWDWLRQ�
(SLVRGH� �� :LWK� WKH� GLIIHUHQW� VROXWLRQV� DW� WKH� ERDUG�� WKH� WHDFKHU� DVNV� WKH�

VWXGHQWV�WR�GHFLGH�ZKLFK�RQHV�DUH�FRUUHFW�DQG�WR�MXVWLI\�WKHLU�FKRLFH��7KH�VWXGHQWV�
HDVLO\�DFFHSW�WKDW�WKH�VROXWLRQV�JLYHQ�E\ -DLPH��9DVFR�DQG�-XOLDQD�DQG�(GJDU�DUH�
FRUUHFW�DQG�LGHQWLI\�WKH�PLVWDNH�LQ�WKH�VROXWLRQ�JLYHQ�E\�'DQLHO��7KH\�VD\�WKDW�KH�

VKRXOG�QRW�KDYH�GLYLGHG�WKH�VHFRQG�WLPH�E\����VLQFH�KH�VHHNV�
ଵ

ହ
RI������DQG�WKDW�LV�

RQH� ILIWK�� VR� LW� LV� HQRXJK� WR� GLYLGH� E\� �� RQFH�� 7KHQ�� WKH� WHDFKHU� KLJKOLJKWV� WKH�
UHODWLRQV�EHWZHHQ�WKH�VROXWLRQV�RI�9DVFR�DQG�-DLPH��

$IWHU�WKLV�GLVFXVVLRQ��5XL�PDNHV�D�JHQHUDOL]DWLRQ�UHJDUGLQJ�KRZ�WR�PXOWLSO\�D�
IUDFWLRQ�E\�D�ZKROH�QXPEHU�

³5XL��$Q\�WLPH�ZH�ZDQW�WR�GR�D�FRPSXWDWLRQ�OLNH�WKLV�ቀ�� ������ ��
ଵ

ସ
ൈ ʹͷͲቁ«

7HDFKHU� <HV�
5XL��:H�RQO\�KDYH�WR�GLYLGH�WKH�GHQRPLQDWRU�E\�WKH�WKLQJ�>WKH�TXDQWLW\@�WKDW�LV�

EHIRUH�>KH�PHDQW�³DIWHUZDUGV´@�>«@�WKDW��LQ�WKLV�FDVH��WKH�FDQGLHV�
7HDFKHU��+RZ�LV�WKDW"�([SODLQ�EHWWHU«�*LYH�PRUH�H[DPSOHV«

5XL��)RU�H[DPSOH��
ଵ

ସ
�� ,I� LW� LV�� LQ�DQRWKHU� H[DPSOH��KRZ�PDQ\�FDQGLHV"�����IRU�

H[DPSOH«�$Q\� WLPH� WKHUH� DUH� VXFK� FRPSXWDWLRQV�� ,� FDQ�GR� WKH���RU� WKH�
GHQRPLQDWRU�WR�GLYLGH�E\�WKH�QXPEHU��$QG�LW�JLYHV�WKH�UHVXOW�´

7KH� WHDFKHU� DSSUHFLDWHV� WKLV� JHQHUDOL]DWLRQ� IRUPXODWHG� LQ� D� YHU\� LPSUHFLVH�
ODQJXDJH�E\�5XL��7KH�JHQHUDOL]DWLRQ�H[SUHVVHV�LQ�D�JHQHUDO�ZD\�ZKDW�WKH�VWXGHQWV�
KDG�GRQH�IRU�D�SDUWLFXODU�FDVH�

+RZHYHU�� WKH� WHDFKHU�FRQVLGHUV� WKDW� LV�QHFHVVDU\� WR�FODULI\� WKH� VLWXDWLRQ�DQG�
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OHDG�WKH�VWXGHQW� WR�DGMXVW�KLV�ODQJXDJH�IRUPXODWLQJ�D�PRUH�FRUUHFW�JHQHUDOL]DWLRQ�
WKDW�ZRXOG�WDNH�LQWR�DFFRXQW�QRQ�XQLW�IUDFWLRQV��,Q�WKLV�ZD\��VKH�DVNV�WKH�VWXGHQW�LI�

ZKDW�KH�IRXQG�ZDV�DOVR�YDOLG�IRU�
ଶ

ସ
ൈ ͳͷͲ��5XL�LV�TXLWH�FRQIXVHG�DQG�PDNHV�VHYHUDO�

PLVWDNHV�� EXW�*XLOKHUPH� HQWHUV� WKH� FRQYHUVDWLRQ� DQG� LQGLFDWHV� WKH� GLIIHUHQFH� LQ�

GHWHUPLQLQJ�
ଵ

ସ
RU�

ଶ

ସ
RI�D�TXDQWLW\�

³*XLOKHUPH��,�WKLQN�WKDW«�:H�FDQ�GR�LQ�WKH�VDPH�ZD\��ZH�RQO\�KDYH�WR�DGG�RQH�
WKLQJ«

7HDFKHU��:H�PXVW�IROORZ«�2K��5XL��WKDW�LV�\RXU�>VWDWHPHQW@«�+H�VD\V�WKDW�LW�LV�
QRW�WUXH��\RX�KDYH�WR�VXSSRUW�LW«�/RRN��*XLOKHUPH��JR�RQ�ZLWK�\RXU�
H[SODQDWLRQ�

*XLOKHUPH��:H�FDQ�GR�����GLYLGHG�E\��«�:H�FDQ�GR�LQ�WKH�VDPH�ZD\�EHFDXVH�
ZH�FDQ�GR«���GLYLGHG�E\�����JLYHV��������

7HDFKHU��$OO�ULJKW������GLYLGHG�E\����VR��SD\�DWWHQWLRQ«
*XLOKHUPH�����GLYLGHG�E\����DIWHU�ZH�GR�WKH�UHVXOW�WLPHV�WKH�GHQRPLQDWRU�
7HDFKHU��7KH�RQH�RQ�WKH�WRS�RU�WKH�RQH�RQ�WKH�ERWWRP"�
*XLOKHUPH��2Q�WKH�WRS«
7HDFKHU��$K��WKH�QXPHUDWRU�
*XLOKHUPH��1XPHUDWRU«
7HDFKHU��2.��WKHQ�ZH�JR��OHW¶V�VHH��ZH�PRYH�RQ«�6R�ZH�ZRXOG�GR«�:KDW�GRHV�

LW�PHDQ«"�+RZ�PXFK�LV�����GLYLGHG�E\��"�)LUVW�,�KDYH�WR�NQRZ�ZKDW�
GRHV�LW�PHDQ�����GLYLGHG�E\��«"�:KDW�LV�WKLV�����"

*XLOKHUPH��,W�LV�
ଵ

ସ
RI�����

7HDFKHU��6R����+HUH�,�ZDQW«�+RZ�PDQ\�TXDUWHUV"
*XLOKHUPH����TXDUWHUV��7KDW�LV�ZK\�ZH�DUH�JRLQJ�WR�GR�WLPHV���´

,Q�WKLV�ZD\��*XLOKHUPH�H[WHQGV�WKH�JHQHUDOL]DWLRQ�SURSRVHG�E\�5XL��IRU�QRQ�
XQLW�IUDFWLRQV��EXW�LW�LV�QHFHVVDU\�WR�LQFOXGH�DQRWKHU�VWHS��WKH�PXOWLSOLFDWLRQ�E\�WKH�
QXPHUDWRU��6R��E\�ZRUNLQJ�IURP�D�SDUWLFXODU�FDVH�LQ�WKH�ZKROH�FODVV�GLVFXVVLRQ��WKH�
VWXGHQWV�IRUPXODWH�WZR�JHQHUDOL]DWLRQV�WKDW�V\QWKHWL]H�WKH�ZRUN�GRQH�LQ�WKLV�WDVN�

',6&866,21

0RVW� VWXGHQWV� KDG� WURXEOH� LQ� XQGHUVWDQGLQJ� WKH� VWDWHPHQW� RI� WDVN� ��� 7R�
RYHUFRPH�WKLV�GLIILFXOW\��WKH�WHDFKHU�SURPRWHG�D�GHWDLOHG�DQDO\VLV�RI�WKH�VWDWHPHQW��
ZLWK� ZKLFK� WKH� VWXGHQWV� EHFRPH� PRUH� LQYROYHG� LQ� WKH� WDVN�� 2EVHUYLQJ� WKHLU�
GLIILFXOW\�LQ�GHILQLQJ�D�VWUDWHJ\��WKH�WHDFKHU�DVNHG�WKH�FODVV�IRU�VXJJHVWLRQV�DQG�WKH�
LGHD� RI� H[SHULPHQWLQJ� VHYHUDO� FDVHV� HPHUJHG� LQ� D� QDWXUDO� ZD\�� $V� D� VROXWLRQ�
VWUDWHJ\��PRVW� VWXGHQWV� WUDQVIRUP� IUDFWLRQV� LQ�GHFLPDO� QXPEHUV�� D� UHSUHVHQWDWLRQ�
ZLWK�ZKLFK�WKH\�IHHO�TXLWH�FRPIRUWDEOH��
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,Q� WKLV� WDVN�� WKH� MXVWLILFDWLRQV� WKDW� WKH� VWXGHQWV� SUHVHQW� DUH�� HVVHQWLDOO\�� WKH�
FRPSXWDWLRQV� WKDW� WKH\� PDGH�� %XW� WKH� VWXGHQWV� VKRZ� FDSDFLW\� WR� MXVWLI\� WKDW� D�
VWDWHPHQW� LV� IDOVH�E\�XVLQJ� FRXQWHU�H[DPSOHV��7KH\�DFFHSW� WKDW�RQO\�RQH�FRXQWHU�
H[DPSOH� LV� HQRXJK� WR� UHIXWH� D� VWDWHPHQW�� ZKDW� LV� TXLWH� UHPDUNDEOH� JLYHQ� WKH�
GLIILFXOWLHV� WKDW� PDQ\� VWXGHQWV� DUH� XVHG� WR� VKRZ� DV� LQGLFDWHG� LQ� WKH� OLWHUDWXUH�
�*DOEUDLWK��������,Q�WKLV�WDVN�WKHUH�ZHUH�QR�JHQHUDOL]DWLRQV�PDGH�E\�WKH�VWXGHQWV��
WKH\�VKRZHG�WKDW�D�SRVVLEOH�JHQHUDOL]DWLRQ�ZDV�IDOVH�

,Q�WDVN����ZH�YHULI\�WKDW�VWXGHQWV�XVH�PRVWO\�IUDFWLRQV��+RZHYHU��VRPH�RI�WKHP�
VWLOO�UHO\�RQ�WKH�GHFLPDO�QXPEHU�UHSUHVHQWDWLRQ�WR�ILQG�WKH�VROXWLRQ�WR�WKH�WDVN��7KH\�
DOVR�XVH�WKH�SLFWRULDO�UHSUHVHQWDWLRQ��QRW�DV�D�EDVLV�IRU�VROYLQJ�WKH�WDVN�EXW�RQO\�WR�
LOOXVWUDWH� WKH� VROXWLRQ�� DV�� DORQJ� ZLWK� WKLV� UHSUHVHQWDWLRQ�� WKH\� DOZD\V� XVH�

FRPSXWDWLRQV�ZLWK�ZKROH�QXPEHUV�DQG�IUDFWLRQV��,Q�DGGLWLRQ��WR�ILQG�
ଵ

ହ
RI������WKH�

VWXGHQWV�XVH�WKH�GLYLVLRQ�ʹͷͲǣ ͷ EDVHG�RQ�WKH�GHILQLWLRQ�RI�XQLW�IUDFWLRQ��$�VWXGHQW�
PDNHV� D� JHQHUDOL]DWLRQ� WKDW� LV� LQFRPSOHWH� DQG� \LHOGV� DQ� LQWHUHVWLQJ� PRPHQW� RI�
GLVFXVVLRQ�OHDGLQJ�WR�WKH�HVWDEOLVKPHQW�RI�D�EURDGHU�JHQHUDOL]DWLRQ��:H�PXVW�DOVR�
QRWH� WKDW� VWXGHQWV� ZHUH� DEOH� WR� GHWHFW� DQG� FRUUHFW� WKH� PLVWDNH� RI� D� FROOHDJXH��
VKRZLQJ�WKDW�WKH\�IHHO�WKDW�WKH\�KDYH�WKH�ULJKW�WR�PDNH�LQWHUYHQWLRQV�DQG�DVVHVV�WKH�
ZRUN�RI�HDFK�RWKHU��7KH\�KDYH�LQWHUQDOL]HG�WKH�LGHD�WKDW��LQ�DQ�H[SORUDWRU\�OHVVRQ��
WKHLU�RSLQLRQ�LV�YDOXHG��

5HJDUGLQJ�UHSUHVHQWDWLRQV��GHFLPDO�QXPEHUV�DUH�ZLGHO\�XVHG�E\�WKH�VWXGHQWV�LQ�
WKH�ILUVW� WDVN��7KH\�FOHDUO\�IHHO�DW�HDVH�LQ� WKLV�UHSUHVHQWDWLRQ�DQG�LW�SURYHG�WR�EH�
VXLWDEOH�DV�LW�DOORZV�DQ�HDV\�ZD\�RI�FRPSDULQJ�UDWLRQDO�QXPEHUV��7KH�PDLQ�VWUDWHJ\�
WKDW�WKH�VWXGHQWV�XVH�LQ�FRPSDULQJ� RUGHULQJ�DQG�DGGLQJ�IUDFWLRQV�LV�FRQYHUWLQJ�WKHVH�
IUDFWLRQV�LQWR�GHFLPDO�QXPEHUV��,Q�WDVN����WKH\�XVH�WKH�SLFWRULDO�UHSUHVHQWDWLRQ�LQ�
FORVH�FRQQHFWLRQ�ZLWK�IUDFWLRQV��VKRZLQJ�WKDW�WKLV�UHSUHVHQWDWLRQ�PD\�VWLOO�EH�XVHIXO�
DW� WKLV� SKDVH� WR� H[SODLQ� UHDVRQLQJ� SURFHVVHV� �4XDUHVPD�DQG�3RQWH� ������:HEE��
%RVZLQNHO�DQG�'HNNHU��������,W�LV�QRW�VXUSULVLQJ�WKDW�VWXGHQWV�XVH�PRUH�WKH�IUDFWLRQ�
UHSUHVHQWDWLRQ� LQ� VROYLQJ� SUREOHPV� LQYROYLQJ�PXOWLSOLFDWLRQV� EHFDXVH� WKH� UXOH� WR�
PXOWLSO\� IUDFWLRQV� LV� UDWKHU� HDV\� WR� DSSO\�� 5HJDUGLQJ� UHDVRQLQJ�� GHVSLWH� WKH�
GLIILFXOWLHV� WKDW� WKH\� IDFH� LQ� GLIIHUHQW� PRPHQWV�� WKHVH� HSLVRGHV� FRQWDLQ� IUXLWIXO�
PRPHQWV�RI�JHQHUDOL]DWLRQ�DQG�MXVWLILFDWLRQ��VKRZLQJ�WKDW�LW�LV�SRVVLEOH�WR�XVH�WKLV�
NLQG�RI�WDVNV�WR�SURPRWH�VWXGHQWV¶�PDWKHPDWLFDO�UHDVRQLQJ�

,Q�WKH�GLDORJXHV��WKH�VWXGHQWV�VKRZ�JUHDW�GLIILFXOW\�LQ�H[SUHVVLQJ�WKHPVHOYHV�LQ�
DFFHSWDEOH� PDWKHPDWLFDO� ODQJXDJH�� 7KLV� FUHDWHV� SUREOHPV� WR� WKHLU� DFWLYLW\� RI�
MXVWLI\LQJ� DQG� JHQHUDOL]LQJ� DQG� VRPHWLPHV�PDNHV� LW� GLIILFXOW� WR� XQGHUVWDQG� WKHLU�
UHDVRQLQJ��7KHVH�GLIILFXOWLHV�DUH�XVXDO�LQ�VWXGHQWV�DQG�UHVXOW�IURP�WKH�IDFW�WKDW��IRU�
WKHP�� PDWKHPDWLFDO� ODQJXDJH� DVVXPHV� DQ� DUWLILFLDO� QDWXUH�� 7KDW� LV� ZK\� WKH�
SURJUHVVLYH�DSSURSULDWLRQ�RI�D�PRUH�FRUUHFW�DQG�IOXHQW�PDWKHPDWLFDO� ODQJXDJH�LV�
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RQH�RI�WKH�DLPV�RI�WKH�H[SORUDWRU\�OHVVRQ�LQ�DOO�WKH�WKUHH�SKDVHV��HVSHFLDOO\�GXULQJ�
ZKROH�FODVV�GLVFXVVLRQ��ZKHQ�WKH�WHDFKHU�UHYRLFHV�VWXGHQWV¶�DQVZHUV�XVLQJ�FRUUHFW�
PDWKHPDWLFDO�ODQJXDJH��&KULVWLDQVHQ�DQG�:DOWKHU�������3RQWH��������
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7KH� H[SORUDWRU\� DSSURDFK� �3RQWH�� %UDQFR DQG� 4XDUHVPD� ������ WKDW� ZDV�
IROORZHG� LQ� WKH� OHVVRQV� WKDW� HQFRPSDVV� WKH� HSLVRGHV� DQDO\VHG� LQ� WKH� FKDSWHU�
HQFRXUDJHG� WKH� VWXGHQWV� WR� FRQVWUXFW� WKHLU� RZQ� VWUDWHJLHV� WR� VROYH� WKH� WDVNV�
LQYROYLQJ� UDWLRQDO�QXPEHUV�� WR� XVH�GLIIHUHQW� UHSUHVHQWDWLRQV� LQ�D� IOH[LEOH ZD\�� WR�
H[SODLQ�WKHLU�UHDVRQLQJ�DQG�WR�DUJXH�IRU�WKHLU�SRVLWLRQV��7KDW�VXSSRUWHG�VWXGHQWV�LQ�
XQGHUVWDQGLQJ�DVSHFWV�RI�WKH�QRWLRQ�RI�UDWLRQDO�QXPEHU��DQG�DOVR�LQ�WKH�GHYHORSPHQW�
RI� UHDVRQLQJ� SURFHVVHV� WKDW� DUH� IXQGDPHQWDO� LQ� PDWKHPDWLFV�� HVSHFLDOO\� WKRVH�
UHODWHG�WR�JHQHUDOL]DWLRQ�DQG�MXVWLILFDWLRQ��7KHVH�VLWXDWLRQV�GUDZQ�IURP�D�WHDFKLQJ�
H[SHULPHQW�IROORZLQJ�WKH�H[SORUDWRU\�DSSURDFK��VKRZ�KRZ�LW�LV�SRVVLEOH�WR�SXW�LQWR�
SUDFWLFH� LQ�D�QRUPDO�FODVVURRP� FXUULFXOXP�UHFRPPHQGDWLRQV� WKDW� XQGHUOLQH� WKH�
LPSRUWDQFH�RI�VXSSRUWLQJ�WKH�GHYHORSPHQW�RI�VWXGHQWV¶�UHDVRQLQJ��1&70��������
7KLV�NLQG�RI�WHDFKLQJ�SUDFWLFH�GHSHQGV�LQ�WKH�ILUVW�SODFH�RI�WKH�WDVNV�WKDW�WKH�WHDFKHU�
SURSRVHV�DQG�WKDW�VKRXOG�FRQYH\�VRPH�FKDOOHQJH�IRU�WKH�VWXGHQWV�DQG�OHDG�WR�WKH�
HPHUJHQFH�RI�GLIIHUHQW VROXWLRQ�VWUDWHJLHV��3RQWH�DQG�4XDUHVPD��������,W� LV�DOVR�
LPSRUWDQW� WKDW�� LQ� OHDGLQJ� WKH� FRPPXQLFDWLRQ� WKDW� RFFXUV� LQ� WKH� FODVVURRP�� WKH�
WHDFKHU� H[SORUHV� GLVDJUHHPHQWV� �:RRG� ������ DQG� XVHV� UHYRLFLQJ�� HQDEOLQJ� WKH�
SURJUHVVLYH�GHYHORSPHQW�RI�FRUUHFW�PDWKHPDWLFDO� ODQJXDJH��)UDQNH��.D]HPL�DQG�
%DWWH\��������%HVLGHV�VXSSRUWLQJ�WKH�VWXGHQWV¶�DELOLW\�WR�H[SUHVV�WKHLU�PDWKHPDWLFDO�
LGHDV� RUDOO\� DQG� E\� ZULWLQJ�� WKH� FODVVURRP� HQYLURQPHQW� HQFRXUDJHV� VWXGHQWV� WR�
PDNH� JHQHUDOL]DWLRQV� DQG� WR� SURGXFH� MXVWLILFDWLRQV�� WKXV� VXSSRUWLQJ� WKH�
GHYHORSPHQW�RI�WKHLU¶�PDWKHPDWLFDO�UHDVRQLQJ��0DWD�3HUHLUD�DQG�3RQWH�������

5()(5(1&(6

%DUQHWW�&ODUNH�� &DUQH�� :LOOLDP� )LVKHU�� 5LFN� 0DUNV�� DQG� 6KDURQ� 5RVV�� ������
'HYHORSLQJ�HVVHQWLDO�XQGHUVWDQGLQJ�RI�UDWLRQDO�QXPEHUV��JUDGHV������5HVWRQ��
9$��1&70�

%LVKRS��$ODQ��DQG�)UHG�*RIIUHH��������³&ODVVURRP�RUJDQL]DWLRQ�DQG�G\QDPLFV�´�,Q�
3HUVSHFWLYHV� RQ� PDWKHPDWLFV� HGXFDWLRQ�� HGLWHG� E\� %HQW� &KULVWLDQVHQ�� $��
*HRIIUH\�+RZVRQ��DQG�0LFKDHO�2WWH�����������'RUGUHFKW��'��5HLGHO��
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$UWLJXH�� 0LFKqOOH�� DQG�0RUWHQ� %ORPK¡M�� ������ ³&RQFHSWXDOLVLQJ� LQTXLU\� EDVHG�
HGXFDWLRQ�LQ�PDWKHPDWLFV�´ ='0 ���������������GRL�RUJ���������V����������
������

%RJGDQ�� 5REHUW� &��� DQG� 6DUL� .�� %LNOHQ�� ������ ,QYHVWLJDomR� TXDOLWDWLYD� HP�
HGXFDomR��XPD�LQWURGXomR�j�WHRULD�H�DRV�PpWRGRV��3RUWR��3RUWR�(GLWRUD��

%UHQGHIXU�� -RQDWKDQ� /��� DQG� -HIIUH\� )U\NKROP�� ������ ³3URPRWLQJ� PDWKHPDWLFDO�
FRPPXQLFDWLRQ� LQ� WKH� FODVVURRP�� WZR� SUHVHUYLFH� WHDFKHUV¶� FRQFHSWLRQV� DQG�
SUDFWLFHV�´�-RXUQDO�RI�0DWKHPDWLFV�7HDFKHU�(GXFDWLRQ�����������

%UXQHU��-HURPH�6��������3DUD�XPD�WHRULD�GD�HGXFDomR� /LVERD��5HOyJLR�G¶ÈJXD��
&KULVWLDQVHQ��%HQW��DQG�*� :DOWKHU��������³7DVN�DQG�DFWLYLW\�´�,Q�3HUVSHFWLYHV�RQ�

PDWKHPDWLFV�HGXFDWLRQ��HGLWHG�E\�%HQW�&KULVWLDQVHQ��$��*HRIIUH\�+RZVRQ��DQG�
0LFKDHO�2WWH�����������'RUGUHFKW��'��5HLGHO�

'DYLV�� 3KLOOLS�� DQG�5HXEHQ�+HUVK�� ������7KH�PDWKHPDWLFDO� H[SHULHQFH��%RVWRQ��
0$��%LUNKDXVHU�

'XYDO��5D\PRQG�� ������6HPLRVLV� \� SHQVDPLHQWR� KXPDQR��&DOL��8QLYHUVLGDG� GHO�
9DOOH�

'XYDO��5D\PRQG��������³$�FRJQLWLYH�DQDO\VLV�RI�SUREOHPV�RI�FRPSUHKHQVLRQ�LQ�D�
OHDUQLQJ�RI�PDWKHPDWLFV�´�(GXFDWLRQDO�6WXGLHV�LQ�0DWKHPDWLFV������������

(PSVRQ��6XVDQ�%���/LQGD�/HYL�� DQG�7KRPDV�3��&DUSHQWHU��������³7KH�DOJHEUDLF�
QDWXUH� RI� IUDFWLRQ�� GHYHORSLQJ� UHODWLRQDO� WKLQNLQJ� LQ� HOHPHQWDU\� VFKRRO�´� ,Q�
(DUO\�DOJHEUDL]DWLRQ��D�JOREDO�GLDORJXH�IURP�PXOWLSOH�SHUVSHFWLYHV� HGLWHG�E\�
-LQID�&DL��DQG�(ULF�.QXWK�����������+HLGHOEHUJ��6SULQJHU�

)UDQNH��0HJDQ�/RHI�� (OKDP�.D]HPL�� DQG�'DQLHO�%DWWH\�� ������ ³8QGHUVWDQGLQJ�
WHDFKLQJ� DQG� FODVVURRP� SUDFWLFH� LQ� PDWKHPDWLFV�´� ,Q� 6HFRQG� KDQGERRN� RI�
PDWKHPDWLFV� WHDFKLQJ� DQG� OHDUQLQJ�� HGLWHG� E\� )UDQN� /HVWHU�� ���������
*UHHQZLFK� &7��,QIRUPDWLRQ�$JH�

*DOEUDLWK�� 3HWHU�� ������ ³0DWKHPDWLFV� DV� UHDVRQLQJ�´� 7KH� 0DWKHPDWLFV� 7HDFKHU�
��������������

*ROGLQ��*HUDUG��������³3HUVSHFWLYHV�RQ�UHSUHVHQWDWLRQ�LQ�PDWKHPDWLFDO�OHDUQLQJ�DQG�
SUREOHP�VROYLQJ�´�,Q�,QWHUQDWLRQDO�UHVHDUFK�LQ�PDWKHPDWLFV�HGXFDWLRQ���QG�HG�
HGLWHG�E\�/\Q�(QJOLVK�����������1HZ�<RUN��1<��5XWOHGJH�

/DPSHUW��0DJGDOHQH��������³:KHQ�WKH�SUREOHP�LV�QRW�WKH�TXHVWLRQ�DQG�WKH�VROXWLRQ�
LV�QRW�WKH�DQVZHU��PDWKHPDWLFDO�NQRZLQJ�DQG�WHDFKLQJ�´�$PHULFDQ�(GXFDWLRQDO�
5HVHDUFK�-RXUQDO�������������

/DPRQ��6XVDQ� -��������³5DWLRQDO� QXPEHUV�DQG�SURSRUWLRQDO� UHDVRQLQJ�� WRZDUG�D�
WKHRUHWLFDO� IUDPHZRUN� IRU� UHVHDUFK�´� ,Q� 6HFRQG� KDQGERRN� RI� PDWKHPDWLFV�
WHDFKLQJ� DQG� OHDUQLQJ�� HGLWHG� E\� )UDQN� /HVWHU�� ��������� &KDUORWWH�� 1&��
,QIRUPDWLRQ�$JH�

/DQQLQ�� -RKQ�� $P\� %�� (OOLV�� DQG� 5HEHNDK� (OOLRW�� ������ 'HYHORSLQJ� HVVHQWLDO�



([SORUDWRU\�0DWKHPDWLFV�7HDFKLQJ��5HSUHVHQWDWLRQV�DQG�5HDVRQLQJ�3URFHVVHV���

XQGHUVWDQGLQJ� RI� PDWKHPDWLFDO� UHDVRQLQJ�� SUH�.�JUDGH� ��� 5HVWRQ�� 9$��
1&70�

/LWKQHU��-RKDQ��������³$�UHVHDUFK�IUDPHZRUN�IRU�FUHDWLYH�DQG�LPLWDWLYH�UHDVRQLQJ�´�
(GXFDWLRQDO�6WXGLHV�LQ�0DWKHPDWLFV�������������GRL�RUJ���������V����������
������

0DWD�3HUHLUD�� -RDQD�� DQG� 3RQWH�� -�� 3RQWH�� ������ ³5DFLRFtQLR� PDWHPiWLFR� HP�
FRQMXQWRV�QXPpULFRV��XPD�LQYHVWLJDomR�QR�����FLFOR�´�4XDGUDQWH���������������

0DWD�3HUHLUD��-RDQD��DQG�-RmR�3��3RQWH��������³(QKDQFLQJ�VWXGHQWV¶�PDWKHPDWLFDO�
UHDVRQLQJ� LQ� WKH� FODVVURRP�� WHDFKHU� DFWLRQV� IDFLOLWDWLQJ� JHQHUDOL]DWLRQ� DQG�
MXVWLILFDWLRQ�´� (GXFDWLRQDO� 6WXGLHV� LQ� 0DWKHPDWLFV ������������
GRL�RUJ���������V����������������

0RQWHLUR�� 0DULD� &��� DQG� +pOLD� 3LQWR�� ������ ³$� DSUHQGL]DJHP� GRV� Q~PHURV�
UDFLRQDLV�´�4XDGUDQWH �������������

1DWLRQDO� &RXQFLO� RI� 7HDFKHUV� RI� 0DWKHPDWLFV� >1&70@�� ������ 3URIHVVLRQDO�
VWDQGDUGV�IRU�WHDFKLQJ�PDWKHPDWLFV� 5HVWRQ��9$��1DWLRQDO�&RXQFLO�RI�7HDFKHUV�
RI�0DWKHPDWLFV��

1DWLRQDO� &RXQFLO� RI� 7HDFKHUV� RI� 0DWKHPDWLFV� >1&70@�� ������ 3ULQFLSOHV� DQG�
VWDQGDUGV�IRU�VFKRRO�PDWKHPDWLFV��5HVWRQ��9$��1DWLRQDO�&RXQFLO�RI�7HDFKHUV�
RI�0DWKHPDWLFV�

1DWLRQDO� &RXQFLO� RI� 7HDFKHUV� RI� 0DWKHPDWLFV� >1&70@�� ������ 3ULQFLSOHV� WR�
DFWLRQV��HQVXULQJ�PDWKHPDWLFDO�VXFFHVV�IRU�DOO��5HVWRQ��9$��1DWLRQDO�&RXQFLO�
RI�7HDFKHUV�RI�0DWKHPDWLFV�

2OLYHLUD��3DXOR��������³2�UDFLRFtQLR�PDWHPiWLFR�j�OX]�GH�XPD�HSLVWHPRORJLD�VRIW�´�
(GXFDomR�H�0DWHPiWLFD���������

3yO\D�� *HRUJH�� ������ 0DWKHPDWLFV� DQG� SODXVLEOH� UHDVRQLQJ�� 3ULQFHWRQ�� 1-��
3ULQFHWRQ�8QLYHUVLW\�3UHVV�

3RQWH�� -RmR� 3�� ������ ³*HVWmR� FXUULFXODU� HP� PDWHPiWLFD�´� ,Q� 2� SURIHVVRU� H� R�
GHVHQYROYLPHQWR�FXUULFXODU��HGLWHG�E\�*7,���������/LVERD��$30�

3RQWH��-RmR�3���1HXVD�%UDQFR��DQG�0DULVD�4XDUHVPD��������³([SORUDWRU\�DFWLYLW\�
LQ� WKH� PDWKHPDWLFV� FODVVURRP�´� ,Q� 7UDQVIRUPLQJ� PDWKHPDWLFV� LQVWUXFWLRQ��
PXOWLSOH�DSSURDFKHV�DQG�SUDFWLFHV� HGLWHG�E\�<HSLQJ�/L��(GZDUG�6LOYHU��DQG�
6KLTL�/L�����������'RUGUHFKW��6SULQJHU�6FLHQFH�%XVLQHVV�0HGLD�'RUGUHFKW�

3RQWH�� -RmR� 3��� DQG� 0DULVD� 4XDUHVPD�� ������ ³$ERUGDJHP� H[SORUDWyULD� FRP�
UHSUHVHQWDo}HV�P~OWLSODV�QD�DSUHQGL]DJHP�GRV�Q~PHURV�UDFLRQDLV��XP�HVWXGR�
GH�GHVHQYROYLPHQWR�FXUULFXODU�´�4XDGUDQWH ������������

3RQWH�� -RmR� 3��� DQG� 0DULVD� 4XDUHVPD�� ������ ³7HDFKHUV¶� SURIHVVLRQDO� SUDFWLFH�
FRQGXFWLQJ� PDWKHPDWLFDO� GLVFXVVLRQV�´� (GXFDWLRQDO� 6WXGLHV� LQ� 0DWKHPDWLFV�
����������GRL�RUJ���������V���������������]

3RQWH�� -RmR� 3��� DQG� /HRQRU� 6DQWRV�� ������ ³3UiWLFDV� OHFWLYDV� QXP� FRQWH[WR� GH�



-RmR�3HGUR�GD�3RQWH�DQG�0DULVD�4XDUHVPD���

UHIRUPD�FXUULFXODU�´�4XDGUDQWH������������
4XDUHVPD��0DULVD��DQG�-RmR�3��3RQWH��������³&RPSUHHQVmR�GRV�Q~PHURV�UDFLRQDLV��

FRPSDUDomR�H�RUGHQDomR��R�FDVR�GH�/HRQRU�´�,QWHUDFo}HV�������������
5LYHUD��)HUGLQDQG�'���DQG�-RDQQH�5��%HFNHU��������³$OJHEUDLF�UHDVRQLQJ�WKURXJK�

SDWWHUQV�� ILQGLQJV�� LQVLJKWV�� DQG� LVVXHV� GUDZQ� IURP� D� WKUHH�\HDU� VWXG\� RQ�
SDWWHUQV� DUH� LQWHQGHG� WR� KHOS� WHDFK� SUHDOJHEUD� DQG� DOJHEUD�´� 0DWKHPDWLFV�
7HDFKLQJ�LQ�WKH�0LGGOH�6FKRRO���������������

6KHULQ��0LULDP�*��������³$�EDODQFLQJ�DFW��GHYHORSLQJ�D�GLVFRXUVH�FRPPXQLW\�LQ�
WKH� PDWKHPDWLFV� FODVVURRP�´� -RXUQDO� RI� 0DWKHPDWLFV� 7HDFKHU� (GXFDWLRQ�
����������

6WHLQ��0DU\�.���5DQGL�$��(QJOH��0DUJDUHW�6PLWK��DQG�(OLVDEHWK�.��+XJKHV��������
³2UFKHVWUDWLQJ�SURGXFWLYH�PDWKHPDWLFDO�GLVFXVVLRQV��ILYH�SUDFWLFHV�IRU�KHOSLQJ�
WHDFKHUV�PRYH�EH\RQG�VKRZ�DQG� WHOO�´�0DWKHPDWLFDO�7KLQNLQJ�DQG�/HDUQLQJ�
�����������

6ZDQ�� 0DOFROP�� ������ ³'HVLJQLQJ� WDVNV� DQG� OHVVRQV� WKDW� GHYHORS� FRQFHSWXDO�
XQGHUVWDQGLQJ�� VWUDWHJLF� FRPSHWHQFH� DQG� FULWLFDO� DZDUHQHVV�´� ,Q� 7DUHIDV�
PDWHPiWLFDV�� OLYUR� GH� DWDV� GR� HQFRQWUR� GH� LQYHVWLJDomR� HP� HGXFDomR�
PDWHPiWLFD��(,(0������ HGLWHG�E\�-RDQD�%URFDUGR��$QD�0��%RDYLGD��&DWDULQD�
'HOJDGR��(OYLUD�6DQWRV��)iWLPD�0HQGHV��-RVp�'XDUWH��0iULR�%DtD��DQG�0LJXHO�
)LJXHLUHGR��������/LVERD��63,(0�

:HEE��'DYLG�&���1LQD�%RVZULQNHO��DQG�7UXXV�'HNNHU��������³%HQHDWK�WKH�WLS�RI�
WKH�LFHEHUJ�´�0DWKHPDWLFV�7HDFKLQJ�LQ�WKH�0LGGOH�6FKRRO���������������

:RRG�� 7HUU\�� ������ ³&UHDWLQJ� D� FRQWH[W� IRU� DUJXPHQW� LQ� PDWKHPDWLFV� FODVV�´�
-RXUQDO�IRU�5HVHDUFK�LQ�0DWKHPDWLFV�(GXFDWLRQ���������������


