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$%675$&7
7KLUW\�VL[�KRDUVH�YRLFHV�RI�SUHVFKRRO�FKLOGUHQ�DQG�ILIW\�VSHHFK
SURGXFWLRQV�RI�VFKRRO�FKLOGUHQ�ZDV�DQDO\]HG�XVLQJ�DQ�DFRXVWLF
DQDO\VLV� E\� %UXHO� DQG� .MDHU�� 5HDO�WLPH� )UHTXHQF\� $QDO\]HU�
7\SH�������7KLUW\�VL[�VSHFLILF�RVFLORJUDPV�RI�VXVWDLQHG�YRZHO
SURGXFWLRQV� ZHUH� GLYLGHG� WR� RVFLORJUDPV� VKDSHV� LQ� WKUHH
VXEJURXSV�RI� VSHFLILF� VKLPPHU�YDOXHV�� LQVLGH� WKH� VDPH�JURXS�
7KH�SXUSRVH�RI�WKLV�SDUW�RI�RXU�UHVHDUFK�LV�D�KHOS�LQ�UHFRJQLWLRQ
DQG� XVDJH� RI� DFRXVWLFDO� WHUPV� LQ� GLDJQRVWLF� RI� GLVRUGHUHG
YRLFHV�� 7KHUHIRUH�� ZH� REWDLQHG� �VWDFFDWR� VKLPPHU��� WKH
³QDUURZ´� WRWDO� LQWHQVLW\� RU� VKLPPHU�� DQG� ILQDOO\� WKH� ³ZLGH´
VKLPPHU�ZLWK�IROORZLQJ�RVFLOODWLRQV�RI�MLWWHU��7KH�GLIIHUHQFHV�LQ
IXQGDPHQWDO� IUHTXHQF\�DQG� LQWHQVLW\�EHWZHHQ� WKUHH� VXEJURXSV
RI� GLIIHUHQW� VKLPPHU� ZHUH� DQDO\VHG� XVLQJ� RQH�ZD\� YDULDQFH
DQDO\VLV�
7KH� SXUSRVH� RI� WKH� VHFRQG� SDUW� RI� WKLV� UHVHDUFK� KDV� EHHQ� WR
H[DPLQH� DQG� DQDO\]H� WHPSRUDO� VHJPHQWV� LQ� QRUPDO� DQG
GLVRUGHUHG� VSHHFK�� 7HPSRUDO� VHJPHQWV� RI� VFKRRO� FKLOGUHQ¶V
VSHHFK� KDYH� EHHQ�PHDVXUHG� VWDUWLQJ� IURP� WKH� VXEVRXQG� OHYHO
�927� �� YRLFH� RQVHW� WLPH� DQG� 6*'� �� VWRS� JDS� GXUDWLRQ��� DQG
DOVR� DW� WKH� OHYHOV� RI� VRXQG�� V\OODEOH� DQG�ZRUG�� 3ULQFLSDO� D[LV
DQDO\VLV� VKRZHG� VSHFLILF� GLIIHUHQFHV� EHWZHHQ� QRUPDO� DQG
SDWKRORJLFDO�VSHHFK�LQ�DOO�W\SHV�RI�YDULDEOHV�

���,1752'8&7,21
7KH�PDMRULW\�RI� VSHHFK�GLVRUGHUV�PDQLIHVWV� LWVHOI� LQ� VSHFLILFDO
FKDQJHV� LQ� IRQDWLRQ� DQG� DUWLFXODWLRQ�� 7KHVH� FKDQJHV� DUH�PRVW
YLVLEOH� LQ� WHPSRUDO� DQG� DPSOLWXGLQDO� YDULDWLRQV� RI� VSHHFK
VLJQDO��7KHUHIRUH��WKH�DFXVWLFDO�DQDO\VLV�RI�GLVRUGHUHG�VSHHFK�LV
YHU\�XVHIXOO� LQ� UHVHDUFKHV��DV�ZHOO� DV� LQ�GLDJQRVWLFV�RI� VSHHFK
GLVRUGHUV�� ,Q� VSHHFK� SDWKRORJ\�� WKH� UHVHDUFKHV� RI� MLWWHU� DQG
VKLPPHU� WKDW� LQGLFDWHV� WKH� YDULDWLRQV� RI� DPSOLWXGLQDO� DQG
WHPSRUDO�RVFLOODWLRQV�RI�YRFDO�FKRUGV�DUH�YHU\�XVHIXO�
7KH�SUREOHP�RI�SURIHVVLRQDOV¶�LJQRUDQFH�RI�DFRXVWLFDO�WHUPV�LV
RIWHQ� D� SUREOHP� KRZ� WR� PDNH� WKLV� ILHOG� FORVHU� DQG
XQGHUVWDQGDEOH�� $W� WKH� 'HSDUWPHQW� RI� ORJRSHGLFV�� ZH� XVH
DFRXVWLFDO�WHFKQLTXHV�IRU�VSHHFK�DQG�YRLFH�DQDO\VHV�DV�D�KHOS�LQ
GLDJQRVWLFV� RI� VSHHFK� DQG� YRLFH� SDWKRORJ\�� DV� D� SDUW� RI� RXU
HGXFDWLRQDO� SURJUDPV�� DV� D� PDLQ� WRROV� LQ� PDQ\� DFRXVWLFDO
UHVHDUFKHV�HWF��6R��VSHFLDOLVWV�IURP�RXU�DFRXVWLFDO�ODERUDWRU\�WU\
WR� ILQG� HDVLHVW� ZD\� WR� H[SODLQ� DFRXVWLFDO� FKDUDFWHULVWLFV� RI
VSHHFK�� YRLFH� DQG� GLIIHUHQW� VRXQGV�� ,Q� WKLV� SDSHU�� ZH� GLVFXVV
ZKLFK�DUH�WKH�DFRXVWLFDO�LQGLFDWRUV�RI�SDWKRORJLFDO�VSHHFK�DQG
YRLFH�� DQG� LQ� ZKLFK� VKDSHV� WKH\� DSSHDU� �� VHSDUDWHO\� IRU
SUHVFKRRO�FKLOGUHQ¶V�YRLFHV�DQG�VHSDUDWHO\�IRU�VFKRRO�FKLOGUHQ¶V
VSHHFK�

�����-LWWHU�DQG�VKLPPHU
+RULL��������GHVFULEHV�D�PHDVXUH�RI�YRFDO�MLWWHU�DV�D�IOXFWXDWLRQ
LQ� WKH� WLPH� LQWHUYDO� EHWZHHQ� WKH� SHDNV�� 7KH� VDPH� DXWKRU
GHVFULEHV� VKLPPHU� ������� DV� D� F\FOH�WR�F\FOH� YDULDWLRQ� LQ� WKH

DPSOLWXGHV� RI� WKH� SHDNV�� $FFRUGLQJ� WR� +RULL� �������� WKHUH� LV
HYLGHQFH� WKDW� WKH�PDJQLWXGH� RI� YRLFH� SHUWXUEDWLRQV� �MLWWHU� DQG
VKLPPHU��LQ�SHUVRQV�ZLWK�QRUPDO�YRLFH�FKDUDFWHULVWLFV�LV�VPDOO�
0LOHQNRYLü��������PDLQWDLQV�WKDW�LW�LV�DQ�LQWULJXLQJ�K\SRWKHVLV
WKDW� WKH� KHDOWK\� YRFDO� IROG
V� IRUP� SURGXFHV� VPDOO� SHULRGLF
RVFLOODWLRQV�� ,Q� FRQWUDVW�� SDWKRORJLFDO� YRFDO� FRUG� SURGXFHV
SHUWXUEDWLRQV� RI� MLWWHU� DQG� VKLPPHU�� ,Q� WKLV� SDSHU� ZH� GLVFXVV
DERXW� GLIIHUHQW� ZDYHIRUP� W\SHV�� 7LW]H� ������� VD\V� WKDW� WKRVH
YRLFH� SHUWXUEDWLRQ� PHDVXUHV�� VXFK� DV� MLWWHU� DQG� VKLPPHU�
GHSHQG� RQ� DFFXUDWH� H[WUDFWLRQ� RI� IXQGDPHQWDO� IUHTXHQF\� �)R�
DQG�DPSOLWXGH�RI�YDULRXV�ZDYHIRUP�W\SHV�
7KH� DFXVWLFDO� DQDO\VLV� RI� VSHHFK� V\JQDO� DOVR� FDQ� REWDLQ� D
QXPEHU� RI� XVHIXOO� LQIRUPDWLRQ� DERXW� VRPH� FKDUDFWHULVWLFV� RI
VSHHFK� GLVRUGHUV�� ,W� FDQ� EH� VXSSRVHG� WKDW� PDMRULW\� RI� VSHHFK
GLVRUGHUV� DOVR� PDQLIHVWV� LWVHOI� LQ� VSHFLILFDO� FKDQJHV� RI
SDUWLFXODU� WHPSRUDO� VHJPHQWV� RI� VSHHFK� V\JQDO�� 6RPHWLPHV�
WKHVH� FKDQJHV� DUH� YLVLEOH� RQO\� LQ� ³PDFUR�VHJPHQWV´�
VRPHWLPHV��WKH\�RFFXUH�LQ�³PLFUR�VHJPHQWV´�RI�VSHHFK�DQG�FDQ
EH� PHDVXUHG� LQ� PLOLVHFRQGV�� 7KH\� FDQ� EH� VKRUWHU� WKDQ� YRLFH
LWVHOI��7KHVH�FKDQJHV�DUH�QR�DOZD\V�VLJQLILFDQW�EHFDXVH�RI�WKHLU
VRXQG� SURGXFWLRQ� WKDW� VRPHWLPHV� FDQ� EH� SHUFHLYHG�� KRZHYHU�
WKHLU�GHWHFWLRQ�DQG�DQDO\VLQJ�FDQ�FRQWULEXWH� WR�FRPSUHKHQVLYH
LQVLJKW� LQ� SKHQRPHQRORJ\� DQG� HWKLRORJ\� RI� SDUWLFXODU
GLVRUGHUV��ZKLFK�LV�WKH�JRDO�RI�WKLV�SDUW�RI�UHVHDUFK�

�����7HPSRUDO�DQG�PRWRULF�VHJPHQWV�RI�VSHHFK
.ODWW��������DQDO\VHG�DQG�V\QWKHWLVHG�GDWD�IURP�DV�PXFK�DV���
VWXGLHV� GHDOLQJ� ZLWK� H[SORUDWLRQ� RI� WHPSRUDO� VHJPHQWV� RI
VSHHFK�� )URP� KLV� VWXG\� FDQ� EH� FRQFOXGHG� WKDW� WHPSRUDO
VHJPHQWV� GHSHQG� RI� OLQJXLVWLF� FKDUDFWHULVWLFV� RG� VSHHFK
H[SUHVLRQ�� RI� IRQHWLF� FRQWH[W�� RI� LQGLYLGXDO� FKDUDFWHULVWLFV� RI
VSHDNHU� �H[S�� HPRWLRQ� VSHHFK� UK\WKP��� DQG� RI� PRWKRULFV� RI
VSHHFK�PHFKDQLVP��&U\VWDO� DQG�+RXVH� ������� FRQFOXGHG� WKDW
WKHUH�LV�QR�OLQHDU�FRUUHODWLRQ�EHWZHHQ�DYHUDJH�V\OODEOH�GXUDWLRQ�
QXPEHU� RI� YRLFHV� LQ� V\OODEOH� DQG� QXPEHU� RI� V\OODEOHV� LQ� WKH
ZRUG�� ,Q� ODVW� VHYHUDO� \HDUV�� QXPHURXV� DFXVWLFDO� UHVHDUFKHV� RI
FKLOG� VSHHFK� FRQILUPHG� WKDW� YDULRXV� WHPSRUDO� VHJPHQWV� LQ
VSHHFK�WHQG�WR�VKRUWHQLQJ�ZLWK�DJHLQJ�� WKH�YDULDELOLW\�RI� WKHVH
WHPSRUDO�SDUDPHWHUV�DOVR�GLPLQLVKHV�ZLWK�DJHLQJ��6PLWK�������
6PLWK�DQG�.HQQH\��������6PLWK��.HQQH\�DQG�+XVVDLQ��������
7KHVH� FKDQJHV� LQ� FKLOGKRRG�DUH�PRVWO\�GXH� WR� QHXURPXVFXODU
PDWXUDWLRQ� DQG� LQFUHDVLQJ� RI� VSHHFK� H[SHULHQFH� �6FKZDUW]�
������6PLWK��.HQQH\�L�+XVVDLQ��������927��YRLFH�RQVHW�WLPH�
DOVR� LQGLFHV� WKH� IDFW� WKDW� WKHUH� DUH� D� GLIIHUHQFHV� EHWZHHQ
YDULRXV� ODQJXDJHV� �)OHJH�� �������� WKH� FKDUDFWHULVWLFDO
GLIIHUHQFHV�RFFXU�DOVR�DW�SDUWLFXODU� VSHHFK�GLVRUGHUV� �&DUXVR� L
%XUWRQ�� ������ +H HYHU� L� 6DUGHOLü�� ������ .HQW� L� 5RVHQEHN�
������ DQG� UHJDUGLQJ� WKH� DJH� �3DXO�%URZQ� L� <HQL�.RPVKLDQ�
������
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����6XEMHFWV�DQG�LQVWUXPHQWDU\



0HDVXUHV�RI�IXQGDPHQWDO�IUHTXHQF\��)���DQG�LQWHQVLWLHV��G%��LQ
��� SUHVFKRRO� FKLOGUHQV¶� YRLFHV� ZLWK� YRLFH� SDWKRORJ\� ZHUH
REWDLQHG�XVLQJ�DQ�DFRXVWLF�DQDO\VLV�E\�%UXHO�DQG�.MDHU��5HDO�
WLPH�)UHTXHQF\�$QDO\]HU��7\SH�������7KH�VXEMHFWV�ZHUH�VHDWHG
LQ� D� VRXQG�WUHDWHG� URRP� DQG� WKHLU� YRLFHV� ZHUH� LPPHGLDWHO\
UHFRUGHG� RQ� 5HDO�WLPH� )UHTXHQF\� $QDO\]HU�� 7KH� FRQGHQVHU
PLFURSKRQH�� 7\SH� ����� �ZLWK� SUHDPSOLILHU� 7\SH� ������ ZDV
SODFHG����FP�IURP�WKH�VXEMHFW¶V� OLSV��,Q� WKLV�ZD\�ZH�REWDLQHG
��� RVFLORJUDPV� RI� JURXS�ZLWK� YRLFH� SDWKRORJ\� DQG� UHVXOWV� RI
WHPSRUDO�PHDVXULQJ�RI�VSHHFK�GLVRUGHUV��:H�KDYH�GLYLGHG�WKHVH
��� RVFLORJUDPV� RI� YRFDO� FRUG
V� IUHTXHQF\� RVFLOODWLRQV� DQG
LQWHQVLW\� LQ� WKUHH� VPDOOHU� VXEJURXSV� DV� DQ� LQGLFDWRU� IRU
GLDJQRVWLFV�RI�GLVRUGHUHG�YRLFHV��7KHVH�VXEJURXSV�ZH�FDOOHG���
WKH�GLIIHUHQW�NLQGV�RI�MLWWHU�DQG�VKLPPHU��,Q�WKLV�SDSHU�ZH�KDYH
SUHVHQWHG�MXVW���YRLFH�RVFLORJUDPV�DV�LQGLFDWRUV�RI�HDFK�GLYLGHG
JURXS��7KH�VSHHFK�YDULDEOHV�DUH�REWDLQHG�LQ�V\OODEOH��ORJDWKRPV
DQG�ZRUG�SURQRXFLDWLRQ��RQ�WKH�VDPSOH�RI����VFKRRO�ER\V�DJHG
��� WR� ��� ZLWK� GLIIHUHQW� VSHHFK� GLVRUGHUV� �GLYLGHG� LQWR� �� WHVW
JURXSV� RI� WHQ� ZLWK� G\VSKRQLD�� G\VODOLD�� VWXWWHULQJ� DQG
G\VDUWKULD�� DQG� ��� ER\V� RI� VDPH� DJHV�� ZLWKRXW� VSHHFK
GLVRUGHUV�

���� 3KRQDWRU\� 7DVNV� DQG� VHOHFWLRQV� RI� YDULDEOHV� RI
SUHVFKRRO�FKLOGUHQ�YRLFHV
7KHUH�ZDV�RQH�SKRQDWRU\�WDVN�����6XVWDLQHG�YRZHO�SURGXFWLRQ
LQ� ZKLFK� WKH� VXEMHFWV� ZHUH� DVNHG� WR� DUWLFXODWH� YRZHO� �D�� �DV
ORQJ�DV�WKH\�FDQ���7KH�YRZHO�ZDV�UHSHDWHG�WKUHH�WLPHV�ZLWK�UHVW
SHULRGV�EHWZHHQ�YRZHOV��,Q�RUGHU�WKH�IROORZLQJ�YDULDEOHV�ZHUH
VHOHFWHG� WR� REWDLQ� DQ� DFRXVWLFDO� HYDOXDWLRQ� RI� WKH� SDUDPHWHUV�
)����IXQGDPHQWDO�IUHTXHQF\�LQ�+]�DQG�'%���LQWHQVLW\�RI�)��LQ
G%�

����� 6SHHFK� WDVNV� DQG� VHOHFWLRQV� RI� YDULDEOHV� RI� WKH� VFKRRO
FKLOGUHQ�VSHHFK
7KH�GXUDWLRQ�DQG�LQWHQVLW\�RI���YRZHOV�RI�FURDWLRQ�ODQJXDJH��$�
(��,��2�DQG�8���DQG���IULFDWLYHV��6���OLNH�LQLWLDO�VRXQG�LQ�HQJOLVK
ZRUG� �VHD�� DQG� â� OLNH� LQ� �VKRHV��� ZDV� PHDVXUHG�� 2Q� &9
V\OODEOHV��FRPELQDWLRQ�RI�VWRS�FRQVRQDQWV��3��7��.�DQG�YRZHOV�
927��YRLFH�RQVHW�WLPH���6*'��VWRS�JDS�GXUDWLRQ��DQG�PD[LPDO
DUWLFXODWRUV� PRYHPHQW� VSHHG� LQ� FRQWLQXDO� IDVW� UHSHDWLQJ� RI
V\OODEOHV�

�����'DWD�RI�YRLFH�DQG�VSHHFK�SDWWHUQ
7KH�GLIIHUHQFHV�LQ�IXQGDPHQWDO�IUHTXHQF\�DQG�LQWHQVLW\�LQ�WKH��
VXEJURXSV�ZLWK�GLIIHUHQW�NLQG�RI�VKLPPHU�ZHUH�HVWDEOLVKHG�E\�D
RQH�ZD\� YDULDQFH� DQDO\VLV��1XPHULFDO� GDWD� REWDLQHG� IURP� WKH
DQDO\VHU� DUH� VXEPLWWHG� WR� DGGLWLRQDO� VWDWLVWLFDO� DQDO\VLV
�YDULDQFH� DQDO\VLV�� 7�WHVW�� DQG� PXOWLYDULDWH� PHWKRGV�
GLVFULPLQDQW� DQDO\VLV�� UHJUHVVLRQ� DQDO\VLV� DQG� SULQFLSDO� D[LV
DQDO\VLV��� �%HFDXVH� RI� OOLPLWHG� VSDFH�� RQO\� UHVXOWV� RI� IDFWRULDO
DQDO\VLV�ZHUH� SUHVHQWHG��7KH� ERWK� GDWD�ZDV� SURFHVVHG� RQ� 3&
FRPSXWHU� �3URJUDP� 67$7,67,&$� IRU� :LQGRZV�� 5HOHDVH� ���
$���6WDWVRIW��,QF��������
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����YRLFHV�RI�SUHVFKRRO�FKLOGUHQ
$FFRUGLQJ�WR�WHUPLQRORJ\�IURP�WKH�ILHOG�RI�YRLFH�DFRXVWLFV��ZH
IRXQG�VSHFLILF�VKLPPHU�YDOXHV�GXULQJ�FKLOGUHQ�IRQDWLRQV�LQVLGH
WKH� VDPH� JURXS�� 6R�� ZH� REWDLQHG� �VWDFFDWR� VKLPPHU�� �GXULQJ
WKH� LQWHUYDO� LQ�ZKLFK� YRFDO� FRUGV� GR� QRW� YLEUDWH� �� �� FKLOGUHQ
ZLWK�YRLFH�SDWKRORJ\��ILJXUH�������WKH�³QDUURZ´�WRWDO�LQWHQVLW\�RU
VKLPPHU� ���� FKLOGUHQ� ZLWK� YRLFH� SDWKRORJ\�� ILJXUH� ����� DQG
ILQDOO\�WKH�³ZLGH´�WRWDO�LQWHQVLW\�ZLWK�IROORZLQJ�RVFLOODWLRQV�RI
MLWWHU� ��� FKLOGUHQ�ZLWK� YRLFH� SDWKRORJ\�� ILJXUH� ����� 3LFWXUHV� RI
³VWDFFDWR´�VKLPPHU�UHSUHVHQW�YHU\�WHQVH�IRQDWLRQ��K\SHUFLQHWLF
IRQDWLRQ���SLFWXUHV�RI��³QDUURZ�VKLPPHU´�UHSUHVHQW�KRDUVH�DQG

ZHDN� YRLFHV�� DQG� ILQDOO\� WKH� SLFWXUHV� RI� ³ZLGH´� VKLPPHU
UHSUHVHQW� ORXG�� H[FHVVLYH�� DQG�YHU\�KRDUVH�YRLFHV��7KH� UHVXOWV
IURP� 7DEOH� �� VKRZ� WKDW� WKH� �� VXEJURXSV� KDYH� D� VWDWLVWLFDOO\
VLJQLILFDQW�GLIIHUHQFH�RQ�WKH�IROORZLQJ�YDULDEOHV��)���IUHTXHQF\
RI�)���DQG�G%��LQWHQVLW\�RI�)���

)LJXUH����6WDFFDWR�VKLPPHU
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)LJXUH����1DUURZ�VKLPPHU
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)LJXUH����:LGH�VKLPPHU
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7DEOH� ��� 2QH�ZD\� YDULDQFH� DQDO\VLV� RI� �� VXEJURXSV� ZLWK
GLIIHUHQW�³VKDSHV´�RI�VKLPPHU��OHYHO�RI�VLJQLILFDQFH� �������IRU
YDULDEOHV�)���+]��DQG�)���G%�

9DULDEOH ������66
���(IIHFW

������06
����(IIHFW
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�����6SHHFK�GLVRUGHUV
%HFDXVH�RI� OLPLWHG�VSDFH��RQO\� WKH�UHVXOWV�RI�IDFWRULDO�DQDO\VLV
ZLOO�EH�SUHVHQWHG�LQ� WKLV�SDSHU��7KH�SULQFLSDO�D[LV�DQDO\VLV�E\
WKH� VHSDUDWH� JURXS� RI� YDULDEOHV� H[WUDFWHG� �� IDFWRUV��)DFWRU� �
ZDV�REWDLQHG�E\�WKH�DQDO\VLV�RI�YDULDEOHV�RI�YRZHO�$�GXUDWLRQ
�LQGHSHQGHQWO\� RI� WKHLU� SRVLWLRQ� LQ� ZRUGV��� )DFWRU� �� ZDV
H[WUDFWHG� IURP� LQWHQVLW\� YDULDEOHV� RI� VDPH� YRZHO�� )DFWRU� �
UHSUHVHQWV�WKH�GXUDWLRQ�RI�UHPDLQLQJ���YRZHOV��2��8��(�DQG�,��
)DFWRU���ZDV�REWDLQHG�IURP�WKHLU�LQWHQVLWLHV��)DFWRU���UHIHUV�WR
IULFDWLYH�GXUDWLRQ��DQG�)DFWRU���WR�WKHLU�LQWHQVLW\��)DFWRU���ZDV
H[WUDFWHG�IURP�VSHHG�YDULDEOHV��IDVW�UHSHDWLQJ�RI��&9�V\OODEOHV��
)DFWRU��� UHSUHVHQWV� FRDUWLFXODWLRQ�YDULDEOHV� �927� DQG�6*'��
$IWHU�FRPSXWLQJ�WKH�IDFWRU�VFRUHV�RI���IDFWRUV��ZH�UHSHDWHG�WKH
IDFWRULDO� DQDO\VLV�� DQG� H[WUDFWHG� WZR� IDFWRUV� RI� VHFRQG� OHYHO�
7KH�HLJHQYDOXH�RI�WKH�ILUVW�IDFWRU�ZDV��������DQG�WKH�HLJHQYDOXH
RI�WKH�VHFRQG�IDFWRU�ZDV��������7KH�ILUVW�IDFWRU�FRQVLVWHG�RI�DOO
WKUHH�ILUVW�OHYHO� WHPSRUDO�IDFWRUV�DQG�VSHHG�IDFWRU��7KH�VHFRQG
IDFWRU� FRQVLVWHG� RI� DOO� WKUHH� ILUVW� OHYHO� LQWHQVLW\� IDFWRUV�
$FFRUGLQJ� WR� WKLV�� IDFWRUV� RI� VHFRQG� OHYHO� ZHUH� GXEEHG�
UHVSHFWLYHO\�� DV� WHPSRUDO�VSHHG� IDFWRU� DQG� LQWHQVLW\� IDFWRU�
7KUHH�GLPHQVLRQDO� ILJXUHV� VKRZ� JUHDW� GLIIHUHQFHV� EHWZHHQ
QRUPDO� DQG� SDWKRORJLFDO� VSHHFK� �ILJXUHV� ��� �� DQG� ��� DQG
EHWZHHQ� � VSHHFK� GLVRUGHUV� �ILJXUHV� ��� �� DQG� ���� )LQDOO\�� DIWHU
WKH�IDFWRULDO�DQDOV\LV�ZH�FDQ�FRQFOXGH�WKDW�WKHUH�LV�D�VLJQLILFDQW
GLIIHUHQFHV�EHWZHHQ�QRUPDO�DQG�SDWKRORJLFDO�VSHHFK�LQ�DW�OHDVW
WKUHH�GLPHQVLRQV��WLPH��LQWHQVLW\�DQG�VSHHG��7KH�VSHFLILFLW\�RI
WKHVH�WKUHH�GLPHQVLRQV�FDQ�EH�VKRZHG�JUDSKLFDOO\�
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7KLUW\�VL[�KRDUVH�YRLFHV�RI�SUHVFKRRO�FKLOGUHQ�DQG�ILIW\�VSHHFK
SURGXFWLRQV�RI�VFKRRO�FKLOGUHQ�ZHUH�DQDO\]HG�XVLQJ�DQ�DFRXVWLF
WLPH� DQDO\VLV�� 7KH� UHVXOWV� RI� DFRXVWLFDO� DQDO\VHV� RI� SUHVFKRRO
FKLOGUHQ� YRLFHV� VKRZHG� WKLUW\� VL[� VSHFLILF� RVFLORJUDPV� RI
VXVWDLQHG� YRZHO� SURGXFWLRQV�� 7KHVH� YRLFH� SLFWXUHV� ZHUH
GLYLGHG�DFFRUGLQJ�WR�IROORZLQJ�VKDSHV�RI�REWDLQHG�RVFLORJUDPV
LQ� WKUHH� VXEJURXSV� RI� VSHFLILF� VKLPPHU� YDOXHV� GXULQJ� YRZHO
SURGXFWLRQV�� LQVLGH�WKH�VDPH�JURXS��$FFRUGLQJ�WKH�SXUSRVH�RI
WKLV�SDUW�RI�RXU�UHVHDUFK��ZH�REWDLQHG��VWDFFDWR�VKLPPHU���WHQVH
YRLFH� ZLWK� EUHDNGRZQV� LQ� IRQDWLRQ��� WKH� ³QDUURZ´� WRWDO
LQWHQVLW\�RU�VKLPPHU��ZHDN�DQG�EUHDWK\�YRLFH���DQG�ILQDOO\�WKH
³ZLGH´� WRWDO� LQWHQVLW\� ZLWK� SHUWXUEDWLRQV� RI� � MLWWHU� �ORXG� DQG
XQSOHDVDQW� YRLFH��� 'LIIHUHQFHV� LQ� RVFLORJUDPV� VKDSHV� FDQ� EH
XVHIXO� LQ� GLDJQRVWLFV� DQG� WKHUDSHXWLF� ZRUN� ZLWK� GLVRUGHUHG
YRLFH��,W�LV�LPSRUWDQW�IRU�HVWDEOLVKLQJ�DFFXUHQW�YRLFH�WKHUDS\�RI
YRLFH� GLVRUGHUV�� :KDW� LV� EHDXW\� LQ� PXVLF�� LV� SRYHUW\� LQ� WKH
SDWKRORJ\�RI�YRLFH��7KH�GLIIHUHQFHV� LQ� IXQGDPHQWDO� IUHTXHQF\
DQG� LQWHQVLW\� EHWZHHQ� WKUHH� VXEJURXSV� RI� GLIIHUHQW� VKLPPHU
ZHUH� HVWDEOLVKHG� E\� D� RQH�ZD\� YDULDQFH� DQDO\VLV�� 7KH� UHVXOWV
VKRZHG� WKDW� WKH� �� VXEJURXSV� VLJQLILFDQWO\� GLIIHUV� RQ� WKH
YDULDEOHV�)2��IUHTXHQF\�RI�)2��DQG�'%��LQWHQVLW\�RI�)2��
7KH� IDFWRULDO� DQDO\VLV� RI� ILUVW� OHYHO� IDFWRUV� WZR� VHFRQG� OHYHO
IDFWRUV� ZHUH� H[WUDFWHG�� � 7KH� ILUVW� VHFRQG� OHYHO� IDFWRU� ZDV
GHILQHG� E\� WKH� WKUHH� WHPSRUDO� DQG� RQH� VSHHG� IDFWRU� RI� ILUVW
OHYHO�� 7KLV� IDFWRU� ZDV� GXEEHG� WHPSRUDO�VSHHG� � IDFWRU�� 7KH
VHFRQG� VHFRQG� OHYHO� IDFWRU�ZDV� GHILQHG� E\� WKH� WKUHH� LQWHQVLW\
IDFWRUV�RI�ILUVW�OHYHO��7KLV�IDFWRU�ZDV�GXEEHG�LQWHQVLW\��IDFWRU�
7KH�UHVXOWV�VKRZHG�WKDW�VSHHFK�GLVRUGHUV�VLJQLILFDQWO\�GLIIHUV�LQ
DW� OHDVW� WKUHH�GLPHQVLRQV�� WLPH�� LQWHQVLW\� DQG� VSHHG�� ,W� FDQ� EH
FRQFOXGH�WKDW�WLPH�LV�RQH�RI�NH\�GLPHQVLRQV�IRU�GLIIHUHQWLDWLQJ
WKH� QRUPDO� DQG� GLVRUGHUHG� VSHHFK�� 'LIIHUHQFHV� DQG
VSHFLILFDOLWLHV� RI� VSHHFK� GLVRUGHUV� FDQ� EH� EHWWHU� GHILQHG� LQ
FRPSOH[� DQG� G\QDPLF� VSDFH� LQ� LQWHUDFWLRQ� RI� WHPSRUDO�
LQWHQVLW\��DQG�PRWRULFDO� VSHFLILFLWLHV� �ZKLFK� LQFOXGH� WKH� VSHHG
DQG�FRDUWLFXODWLRQ��
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