
-RXUQDO�RI�0DQDJHPHQW�0DWWHUV�9ROXPH���1XPEHU���'HFHPEHU�����������

�

6FKRRO�VWXGHQWV¶�DWWLWXGH�WRZDUGV�WKH�FDUHHU�LQWHQWLRQ�LQ�WKH�WRXULVP�
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$EVWUDFW

3UREOHPV� DVVRFLDWHG� ZLWK� WKH� PDQSRZHU� LQ� WRXULVP� LQGXVWU\� KDV� EHHQ� ORQJ�
GHEDWHG�� 7KH� SUHVHQW� VWXG\� DGGUHVVHV� WKLV� LVVXH� WKURXJK� DVVHVVLQJ� VFKRRO�
VWXGHQWV¶� DWWLWXGH� WRZDUGV� WKH� FDUHHUV� LQ� WRXULVP� LQGXVWU\�� 7KLV� VWXG\� WDNHV�
SODFH�LQ�WKH�1RUWK�&HQWUDO�3URYLQFH�RI�6UL�/DQND�ZLWK�D�VDPSOH�RI�����VFKRRO�
VWXGHQWV�� ZKRVH� DWWLWXGH� WRZDUGV� WKH� FDUHHUV� LQ� WKH� WRXULVP� LQGXVWU\� ZDV�
DVVHVVHG� WKURXJK�D�VHOI�DGPLQLVWHUHG�TXHVWLRQQDLUH��7KH�VWXG\�HPSOR\V� IX]]\�
VHWV�TXDOLWDWLYH� FRPSDUDWLYH�DQDO\VLV WR� LGHQWLI\� WKH� FRPELQDWLRQ�RI�GLIIHUHQW�
IDFWRUV�ZLWK�KLJK�RU�ORZ�YDOXHV�WKDW�FRQVWLWXWH�WKH�FDUHHU�LQWHQWLRQ�RI�WKH�VFKRRO�
VWXGHQWV�� $FFRUGLQJO\�� WKH� SUHVHQW� VWXG\� LGHQWLILHG� WKDW� FDUHHU� LQWHQWLRQ� LV�
GULYHQ� E\� WKH� FRPELQDWLRQ� RI� KLJK� SD\� �� EHQHILWV�� KLJK� LQGXVWU\� SHUVRQ�
FRQJHQLDOLW\�� ORZ�VRFLDO�VWDWXV�DQG� ORZ�DZDUHQHVV�RI� WKH� LQGXVWU\��7KH�VWXG\�
FRQFOXGHV� E\� IRUZDUGLQJ� YLWDO� LPSOLFDWLRQV� WR� WKH� DXWKRULWLHV� RQ� SURPRWLQJ�
FDUHHU�LQWHQWLRQ�LQ�WKH�WRXULVP�DPRQJ�WKH�VFKRRO�VWXGHQWV�LQ�6UL�/DQND�

.H\ZRUGV� $WWLWXGHV�� FDUHHU� LQWHQWLRQ�� 4XDOLWDWLYH� &RPSDUDWLYH� $QDO\VLV��
WRXULVP�

�� ,QWURGXFWLRQ�

7KH�WRXULVP�DQG�KRVSLWDOLW\�LQGXVWU\�ZRUOGZLGH��DQG�LQ�6UL�/DQND�LQ�SDUWLFXODU��KDV�EHHQ�
FRQIURQWHG�ZLWK�WKH�SUREOHP�RI�DWWUDFWLQJ�DQG�UHWDLQLQJ�TXDOLW\�HPSOR\HHV��7KLV�KDV�OHG�
WR� D� VKRUWDJH� RI� VNLOOHG� SHUVRQQHO� WR� VWDII� WKH� HYHU�JURZLQJ� QXPEHU� RI� WRXULVP� DQG�
KRVSLWDOLW\�EXVLQHVVHV��$QGRUND��������%RQQ�	�)RUEULQJHU��������/RNXKHWW\���������2Q�
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WKH�RWKHU�KDQG��DV�D�VHUYLFH�RULHQWHG�LQGXVWU\��PDMRULW\�RI�VHUYLFHV�LQ�WKH�WRXULVP�LQGXVWU\�
DUH�SURGXFHG�DQG�FRQVXPHG�VLPXOWDQHRXVO\�LQ�GLUHFW�VHUYLFH�HQFRXQWHUV�ZKHUH�HPSOR\HHV�
DQG�FXVWRPHUV�DUH�SK\VLFDOO\�DQG�SV\FKRORJLFDOO\�FORVH�HQRXJK�WR�LQIOXHQFH�HDFK�RWKHU��
7KHUHIRUH�� WKH� LPSRUWDQFH� RI� ZHOO�HGXFDWHG�� ZHOO�WUDLQHG�� VNLOOHG�� HQWKXVLDVWLF� DQG�
FRPPLWWHG�HPSOR\HHV�FDQQRW�EH�XQGHUHVWLPDWHG��.XVOXYDQ�	�.XVOXYDQ���������+RZHYHU��
SRRU�LPDJH�DQG�ODFN�RI�XQGHUVWDQGLQJ RQ�MRE�RIIHU�KDV�ORQJ�EHHQ�GHEDWHG�LQ�WKH�WRXULVP�
LQGXVWU\� �3DYHVLF� 	�%U\PHU�� ������ .XVOXYDQ�	�.XVOXYDQ�� ������� 7KLV� VLWXDWLRQ� LV� D�
FRPSOH[�RQH�DV�PDQ\�GLIIHUHQW�IDFWRUV�FRQWULEXWLQJ�WR�WKH�SUREOHP��7KHVH�IDFWRUV�LQFOXGH�
D�\RXQJ�WUDQVLHQW�ZRUNIRUFH��ORZ�SD\��ORZ�OHYHOV�RI�IRUPDO�TXDOLILFDWLRQV��KLJK�OHYHOV�RI�
IHPDOH��VWXGHQWV��SDUW�WLPH��DQG�FDVXDO�ZRUNHUV��D�KLJK�SURSRUWLRQ�RI�ORZ�VNLOOHG�MREV��D�
ODUJH� SURSRUWLRQ� RI� KRXUV� ZRUNHG� RXWVLGH� QRUPDO� EXVLQHVV� KRXUV�� D� QHJDWLYH� LQGXVWU\�
LPDJH�LQ�WKH�H\HV�RI�SRWHQWLDO�HPSOR\HHV��SRRU�XWLOL]DWLRQ�RI�VWXGHQW�ODERU�DQG�KLJK�OHYHOV�
RI�VWDII�WXUQRYHU��%DXP��������%ULHQ��������'HHU\�	�6KDZ��������)UHHODQG���������,Q�6UL�
/DQNDQ�FRQWH[W��HPSOR\PHQW�LQ�WKH�WRXULVP�DQG�KRVSLWDOLW\�KDV�EHHQ�LGHQWLILHG�DV�D�OHVV�
SUHIHUUHG� FDUHHU� RSWLRQ� IRU� D� YDULHW\� RI� UHDVRQV� LQFOXGLQJ� HFRQRPLF� UHDVRQV�� ODFN� RI�
JHQHUDO�DZDUHQHVV�RI�WKH�VHFWRU��ZRUN�KRXUV�DQG�HQYLURQPHQW��DQG�VRFLRFXOWXUDO�SUHVVXUHV�
�0LQLVWU\�RI�7RXULVP�DQG�&KULVWLDQ�5HOLJLRXV�$IIDLUV���������$OWKRXJK�YDULRXV�LQLWLDWLYHV�
KDYH�EHHQ�WDNHQ�WR�HGXFDWH�DQG�WUDLQ�IXWXUH�WRXULVP�SURIHVVLRQDOV��RQH�FDQ�QHYHU�GHQ\�WKH�
LPSRUWDQFH�RI�XQGHUVWDQGLQJ�KRZ�GLIIHUHQW�DWWLWXGHV�DIIHFWLQJ�RQ�FDUHHU�LQWHQWLRQ�LQ�WKH�
WRXULVP�LQGXVWU\�

,Q� 6UL� /DQND�� WRXULVP� HGXFDWLRQ� LV� EDVLFDOO\� RIIHUHG� DW� IRXU� OHYHOV�� FHUWLILFDWH� OHYHO��
GLSORPD�OHYHO��GHJUHH�OHYHO��DQG�SRVW�JUDGXDWH�OHYHO��$OWKRXJK��WRXULVP�KDV�EHHQ�LGHQWLILHG�
DV�D�PDLQ�GULYLQJ�IRUFH�WR�GHYHORS�WKH�FRXQWU\��QR�WRXULVP�UHODWHG�NQRZOHGJH�LV�JLYHQ�WR�
WKH� VWXGHQWV� DW� WKH� VFKRRO� OHYHO�� ,I� WRGD\¶V� VWXGHQWV� DUH� WR� EHFRPH� WKH� HIIHFWLYH�
SUDFWLWLRQHUV�RI�WRPRUURZ��LW�LV�IXQGDPHQWDO�WR�XQGHUVWDQG�WKHLU�FDUHHU�LQWHQWLRQV��5HFHQW�
VWDWLVWLFV�IXUWKHU�HPSKDVL]H�WKH�ODERU�JDS�LQ�WKH�LQGXVWU\��$FFRUGLQJ�WR�6UL�/DQND�7RXULVP�
'HYHORSPHQW�$XWKRULW\��WKHUH�LV�D�FRQVLGHUDEOH�YDFXXP�LQ�WKH�WRXULVP�LQGXVWU\��0LQLVWU\�
RI�7RXULVP�DQG�&KULVWLDQ�5HOLJLRXV�$IIDLUV���������7KLV�PD\�EH�GXH�WR�WKH�IDFW�WKDW�WKH�
VFKRRO� OHDYHUV�DUH�QRW�DZDUH�RI� WKH� WUXH�SRWHQWLDOV�RI� WKH� WRXULVP� LQGXVWU\�ZKLFK�NHHS�
WKHP�DZD\�IURP�WKH�WRXULVP�DQG�KRVSLWDOLW\�LQGXVWU\��7KHUHIRUH��LGHQWLI\LQJ�WKHLU�FDUHHU�
LQWHQWLRQ�WKURXJK�SURYLGLQJ�D�GLUHFW�H[SHULHQFH�LV�SDUDPRXQW��

'LIIHUHQW�VWXGLHV�XQGHUWDNHQ�DW�GLIIHUHQW�OHYHOV�KDYH�EURXJKW�OLJKW�WR�WKLV�DUHD�RI�VWXG\��$�
VWXG\�GRQH�E\�5RVV��������UHYHDOHG�WKDW�WKH�VWXGHQWV�ZLWK�D�KLJK�FDUHHU�LQWHQWLRQ�WRZDUGV�
WKH�WRXULVP�LQGXVWU\�WHQGV�WR�XQGHUJR�WHUWLDU\�OHYHO�HGXFDWLRQ�DQG�WUDLQLQJ�LQ�UHODWHG�WR�
WRXULVP�WR�DFKLHYH�WKHLU�FDUHHU�REMHFWLYHV��$QRWKHU�FRPSDUDWLYH�VWXG\�DERXW�WKH�DWWLWXGHV�
RI�VHFRQGDU\�VFKRRO�VWXGHQWV�WRZDUGV�WRXULVP�FDUHHUV�LQ�*UHHFH�DQG�WKH�8QLWHG�.LQJGRP
FRQGXFWHG�E\�$LUH\�DQG�)URQWLVWLV��������VKRZV�WKDW�VWXGHQWV�LQ�8QLWHG�.LQJGRP�KDV�OHVV�
SRVLWLYH� DWWLWXGHV� WRZDUGV� WRXULVP� WKDQ� WKH� VWXGHQWV� LQ� *UHHN� �� )XUWKHU�� &RWKUDQ� DQG�
&RPEULQN���������EDVHG�RQ�WKHLU VXUYH\�RI�KLJK�VFKRRO�VWXGHQWV�LQ�$UL]RQD��DUJXH�WKDW�
KLJK�VFKRRO�VWXGHQWV�KDYH�PRUH� LQWHUHVW� LQ� WRXULVP�DQG�KRVSLWDOLW\�FDUHHUV� WKRXJK� WKH\�
SRVVHVV�D�OHVV�NQRZOHGJH�RQ�WRXULVP�DQG�KRVSLWDOLW\�LQGXVWU\��2Q�WKH�RWKHU�KDQG��)D]LR�
DQG�:LOOLDPV��������DOVR�VWDWH�SHUFHSWLRQV�DQG�DWWLWXGHV�EDVHG�RQ�GLUHFW�H[SHULHQFH�OHDYH
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SHRSOH�ZLWK�D�VWURQJHU�DQG�PRUH�UHDOLVWLF�YLHZ�RI�WKH�LQGXVWU\�DQG�ZLOO�WKHUHIRUH�EH�PRUH�
SUHGLFWLYH�RI�IXWXUH�EHKDYLRU�

.XVOXYDQ�DQG�.XVOXYDQ��������KLJKOLJKW�WKDW�D�YHU\�OLPLWHG�QXPEHU�RI�UHVHDUFK�VWXGLHV�
KDYH�EHHQ�FRQGXFWHG�WR�LQYHVWLJDWH�WKH�FDUHHU�LQWHQWLRQ�RI�LQGLYLGXDOV�ZKR�DUH�PRUH�WKDQ�
FDVXDOO\� LQWHUHVWHG� LQ� WKH� WRXULVP�DQG�KRVSLWDOLW\� LQGXVWU\��7KH\� IXUWKHU�FDWHJRUL]H� WKH�
VFKRODUO\�ZRUNV�RQ�DWWLWXGHV�RI�LQGLYLGXDOV�RQ�FDUHHU�LQWHQWLRQ LQWR�WKUHH�JURXSV��DWWLWXGHV�
RI� VHFRQGDU\� RU� KLJK� VFKRRO� VWXGHQWV� WRZDUGV� FDUHHUV� LQ� WKH� WRXULVP� DQG� KRVSLWDOLW\�
LQGXVWU\��DWWLWXGHV�RI�HPSOR\HHV�ZKR�DUH�DOUHDG\�ZRUNLQJ�LQ�WKH�WRXULVP�DQG�KRVSLWDOLW\�
LQGXVWU\�� DQG� DWWLWXGHV� RI� VWXGHQWV� ZKR� DUH� FXUUHQWO\� VWXG\LQJ� WRXULVP� DQG� KRVSLWDOLW\�
PDQDJHPHQW�DW�WKH�XQGHUJUDGXDWH�OHYHO��.XVOXYDQ�	�.XVOXYDQ���������,Q�WKLV�VWXG\��LW�LV�
IRFXVHG�RQ�WKH�DWWLWXGHV�RI�VHFRQGDU\�VFKRRO�VWXGHQWV�ZKLFK�DUH�LQ�WKH�ILUVW�FDWHJRU\�ZKLFK�
KDV�OLWWOH�HYLGHQFH�RQ�LQYHVWLJDWLQJ�WKHLU�FDUHHU�LQWHQWLRQV�LQ�WRXULVP�LQGXVWU\��+RZHYHU��
DWWLWXGHV�LWVHOI�FDQQRW�SUHGLFW�WKH�KXPDQ�EHKDYLRU�DOO�WKH�WLPH�GXH�WR�WKH�LPSDFW�RI�PDQ\�
PRGHUDWLQJ� YDULDEOHV�� FRQGLWLRQV� DQG� VLWXDWLRQDO� FRQVWUDLQWV� FDXVLQJ� DWWLWXGH�EHKDYLRU�
GLVFUHSDQF\� �$M]HQ�� ������ (DJO\ 	�&KDLNHQ�� ������0F*XLUH�� ������� 6LPXOWDQHRXVO\��
WKHUH�DUH�PDQ\�VFKRODUV�ZKR�KDYH�VWXGLHG�WKHRULHV�RQ�VWXGHQW�DWWLWXGHV��H[SHFWDWLRQV�DQG�
FDUHHU� FKRLFHV� IURP� QXPHURXV� YLHZSRLQWV��$FFRUGLQJ� WR�'DPRQWH� DQG�9DGHQ� ��������
LQWHUHVWLQJ� ZRUN�� DGYDQFHPHQW� SRWHQWLDO�� VHFXUH� IXWXUH�� � JRRG� VDODU\�� RSSRUWXQLW\� IRU�
VHUYLFH�WR�VRFLHW\��DQG�VRFLDO�SUHVWLJH�KDYH�D�JUHDW�LQIOXHQFH�RQ�FDUHHU�LQWHQWLRQ�RI�VWXGHQWV�
LQ�WRXULVP�DQG�KRVSLWDOLW\�LQGXVWU\��6LPLODUO\��%OXPHQIHOG�HW�DO� �������UDQNHG�WKH�PRVW�
LQIOXHQWLDO�IDFWRUV�RQ�FDUHHU�LQWHQWLRQ�������W\SH�RI�ZRUN������DGYDQFHPHQW�RSSRUWXQLWLHV��
����FRPSDQ\�UHSXWDWLRQ������VDODU\������MRE�VHFXULW\������KRXUV�RI�ZRUN������EHQH¿WV������
ZRUNLQJ�FRQGLWLRQV������QDWXUH�RI�FR�ZRUNHUV��DQG������QDWXUH�RI�VXSHUYLVRUV��

$OWKRXJK�WKHUH�DUH�PDQ\�IDFWRUV�DIIHFWLQJ�WKH�FDUHHU�LQWHQWLRQ��WKH�OLWHUDWXUH�LV�VLOHQW�RQ�
KRZ�FRPELQDWLRQ�RI�GLIIHUHQW�IDFWRUV�GHWHUPLQH�WKH�FDUHHU�LQWHQWLRQ��7KXV��LW�LV�D�WLPHO\�
UHTXLUHPHQW� WR� DVVHVV� DQG� LGHQWLI\� ZKDW� FRQVWLWXWH� WR� WKH� SKHQRPHQD�� 7KHUHIRUH�� WKLV�
HPSLULFDO� VWXG\� DQVZHUV� IROORZLQJ� TXHVWLRQV�� ZKDW� IDFWRUV� �L�H��� VXIILFLHQW� FRQGLWLRQV��
DIIHFW�WKH�DWWLWXGHV�DQG�FDUHHU�LQWHQWLRQV�WRZDUGV�WKH�WRXULVP�LQGXVWU\"�:KDW�SDWWHUQ�RI�
DWWLWXGHV� RIIHU� FDXVDO� FRQILJXUDWLRQV� WKDW� DUH� VXIILFLHQW� WR� LQGLFDWH� GHVLUDEOH� FDUHHU�
LQWHQWLRQV�DQG�XQGHVLUDEOH�FDUHHU�LQWHQWLRQV�RI�VFKRRO�VWXGHQWV"�:KDW�W\SH�RI�DWWLWXGHV�DUH�
QHFHVVDU\�FRQGLWLRQV�IRU�DFKLHYLQJ�WKH�GHVLUHG�UHVSRQVHV�RI�VFKRRO�VWXGHQWV"�7KH�VWXG\�
DSSOLHG�FRPSOH[LW\�WKHRU\�DV�WKH�IUDPHZRUN�RI�WKH�UHVHDUFK�PRGHO��7KH�VWXG\�DOVR�XVHG�
V\VWHPDWLF�DQG�QRYHO�DQDO\WLFDO�DSSURDFKHV�LQFOXGLQJ�IX]]\�VHW�TXDOLWDWLYH�FRPSDUDWLYH�
DQDO\VLV� �IV4&$��� DQG� QHFHVVDU\� FRQGLWLRQ� DQDO\VLV� �1&$��� WR� LQYHVWLJDWH� VLJQLILFDQW�
VXIILFLHQW�DWWLWXGHV�WKDW�FRQVWLWXWH�WKH�FDUHHU�LQWHQWLRQ�RI�WRXULVP�DQG�KRVSLWDOLW\�LQGXVWU\�
DPRQJ�WKH�VFKRRO�VWXGHQWV

���/LWHUDWXUH�UHYLHZ�

����$WWLWXGHV�DQG�FDUHHU�LQWHQWLRQ

(PSOR\HH�DWWLWXGHV��SHUIRUPDQFH��DQG�EHKDYLRU�DUH�NH\�IDFWRUV�RI�VHUYLFH�TXDOLW\��ZKLFK�
KDV� D� GLUHFW� LPSDFW� RQ� FXVWRPHU� VDWLVIDFWLRQ� DQG� OR\DOW\� �+HVNHWW� HW� DO��� �������0DQ\�
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VFKRODUV� KDYH� DUJXHG� WKDW� LQ� WKH� VHUYLFH� LQGXVWULHV�� ZLWKRXW� WKH� SRVLWLYH� DWWLWXGH� RI�
HPSOR\HHV� WRZDUG� WKHLU� FDUHHU� DQG� LQGXVWU\�� LW� LV� LPSRVVLEOH� WR� DFKLHYH� FXVWRPHU�
VDWLVIDFWLRQ�DQG�OR\DOW\��5RVHQWEOXWK��������=HLWKDPO�	�%LWQHU���������7KH�UHVSRQVLELOLW\�
RI�SURYLGLQJ�VXFK�D�ZRUN�IRUFH� WR� WKH� LQGXVWU\�PDLQO\� OLHV�ZLWK� WKH�SXEOLF�DQG�SULYDWH�
HGXFDWLRQDO� LQVWLWXWHV� �.XVOXYDQ�	�.XVOXYDQ�� �������$OWKRXJK� WKHUH� LV� QR� XQLYHUVDOO\�
DFFHSWHG�GHILQLWLRQ��DWWLWXGH�LV�FRPPRQO\�GHILQHG�DV�WHQGHQFLHV WR�HYDOXDWH�DQ�HQWLW\�ZLWK�
VRPH� IDYRU� RU� GLVIDYRU�� RUGLQDULO\� H[SUHVVHG� LQ� FRJQLWLYH�� DIIHFWLYH� DQG� EHKDYLRUDO�
UHVSRQVHV� �(DJO\�	�&KDLNHQ���������$M]HQ� �������GHILQHG�DWWLWXGH�DV� ³DQ� LQGLYLGXDO¶V�
GLVSRVLWLRQ� WR�UHDFW�ZLWK�D�FHUWDLQ�GHJUHH�RI� IDYRUDEOHQHVV RU�XQIDYRUDEOH� WR�DQ�REMHFW��
EHKDYLRU��SHUVRQ�RU�HYHQW�WR�DQ\�RWKHU�GLVFHUQLEOH�DVSHFW�RI�WKH�LQGLYLGXDO¶V�ZRUOG´��

$WWLWXGHV� SOD\� D� YLWDO� UROH� LQ� H[SODLQLQJ� DQG� SUHGLFWLQJ� LQGLYLGXDOV
� EHKDYLRU�� 7KH�
UHODWLRQVKLS� EHWZHHQ� DWWLWXGHV� DQG� EHKDYLRU� LV� FRQWURYHUVLDO� ZKHUH� WKHUH� DUH� PDQ\�
HPSLULFDO�ILQGLQJV�VKRZLQJ�VPDOO�WR�PRGHUDWH�SRVLWLYH�UHODWLRQVKLS�EHWZHHQ�DWWLWXGHV�DQG�
EHKDYLRU��0F*XLUH����������7KLV�LQGLFDWHV�WKDW�VWXG\LQJ�DERXW�DWWLWXGH�ZLOO�DVVLVW�WR�SUHGLFW�
WKH� EHKDYLRU� DQG� WKHUHIRUH� FDQ� EH� XVHG� WR� HYDOXDWH� WKH� VWXGHQWV¶� DWWLWXGH� RQ� WRXULVP�
LQGXVWU\�DQG�WKXV��WKHLU�LQWHQWLRQ�WR�ZRUN�LQ�WKH�WRXULVP�LQGXVWU\��

&DUHHU�GHFLVLRQV�RI�\RXQJ�SHRSOH��LQFOXGLQJ�VWXGHQWV��DUH�LQIOXHQFHG�E\�WKHLU�SDUWLFXODU�
VNLOOV�� NQRZOHGJH� DQG� H[SHULHQFHV�� ZKLFK� QRW� DORQH� SURYLGH� WKHP� ZLWK� D� SURIHVVLRQ���
$ZDUHQHVV� RI� RSSRUWXQLWLHV� DYDLODEOH� LQ� WKH� MRE� PDUNHW� DQG� H[WHUQDO� IDFWRUV� VXFK� DV�
DWWLWXGHV�DOVR�SOD\�D�YLWDO�UROH��/HZLV�	�$LUH\���������$V�6XSHU��������KDV�PHQWLRQHG�

3HRSOH�ZLWK�FHUWDLQ�DWWLWXGHV�DUH�PRUH�OLNHO\�WR�EH�DWWUDFWHG�WR�FHUWDLQ�W\SHV�RI�ZRUN�WKDQ�
WR�RWKHUV�� WKRVH�ZKR�KDYH�FHUWDLQ�YDOXHV�DUH� OLNHO\� WR�VHH�PRUH�RSSRUWXQLW\� WR�DFKLHYH�
WKHP�LQ�VRPH�ILHOGV�RI�ZRUN�WKDQ�RWKHUV¶��7KRXJK��WKHUH�DUH�QXPHURXV�VWXGLHV�WR�VKRZ�
WKDW�KLJK�VFKRRO�VWXGHQWV�DUH�LQWHUHVWHG�LQ�FDUHHUV�LQ�WRXULVP�LQGXVWU\��5RVV��������&KR\�
������3XUFHOO�	�4XLQQ��������5RVV��������&RWKUDQ�	�&RPEULQN��������� VRPH�VWXGLHV�
UHYHDO�WKDW�WRXULVP�DQG�KRVSLWDOLW\�SURIHVVLRQV�SHUFHLYHG�WR�EH�XQDWWUDFWLYH��*HW]��������
.RNR�	�*XHUULHU�� ������ &RRSHU�	� 6KHSKHUG�� ������� WHGLRXV� DQG� ORZ� OHYHO� �6LQGLJD��
������� SK\VLFDOO\� UHSHWLWLYH�� SRRUO\� SDLG�� FRQWUROOHG� E\� WDVN� RULHQWHG� PDQDJHUV� DQG�
SURYLGLQJ� OLPLWHG� RSSRUWXQLWLHV� IRU� SDUWLFLSDWLRQ� DQG� GHYHORSPHQW� �.RNR�	�*XHUULHU��
�������DQG�RIIHU�ORZ�VWDWXV�FDUHHUV��&RRSHU�	�6KHSKHUG���������7KHVH�ILQGLQJV�FRLQFLGH�
ZLWK�*HW]��������ZKR�DOVR�LPSOLHG�WKDW�WRXULVP�MREV�DUH�SHUFHLYHG�WR�EH�XQGHVLUDEOH�E\�
WKH� VWXGHQWV� LQ� 6SH\� 9DOOH\�� 6FRWODQG�� 0DQ\� UHVHDUFKHUV� LQFOXGLQJ� .XVOXYDQ� DQG�
.XVOXYDQ� �������� 5LFKDUGVRQ� ������� LQGLFDWHG� WKDW� WKH� VWXGHQWV¶� DWWLWXGHV� FDQ� EH�
FDWHJRUL]HG�XQGHU� VL[�PDLQ�YDULDEOHV�� DZDUHQHVV�RI� WKH� LQGXVWU\� �DZDUH���QDWXUH�RI� WKH�
ZRUN� �ZRUN��� VRFLDO� VWDWXV� �VRVR��� LQGXVWU\�SHUVRQ� FRQJHQLDOLW\� �LSF��� SD\� DQG�EHQHILWV�
�SD\���FDUHHU�LQWHQWLRQ��FL���

+RZHYHU��LQGLYLGXDOV
�DWWLWXGHV�WRZDUGV�FDUHHUV�LQ�WRXULVP�DUH�SRVLWLYH�ZKHQ�FRPPXQLW\�
LQYROYHPHQW� LQ� WRXULVP�LV�KLJK� LQ� WHUPV�RI�RZQLQJ�RU�RSHUDWLQJ� WRXULVP�EXVLQHVVHV�E\�
SURYLGLQJ� D� UDQJH� RI� FDUHHU� RSSRUWXQLWLHV� WR� ORFDO� UHVLGHQWV� �0XUSK\�� �������0XUSK\�
�������IXUWKHU�VWDWHG�WKDW WKHUH�LV�D�WHQGHQF\�IRU�PRUH�SRVLWLYH�DWWLWXGHV�WR�WKH�LQGXVWU\�E\�
WKH�LQGLYLGXDOV�ZKR�KDYH�VRPH�LQYROYHPHQW�RU�FRQWDFW�ZLWK�WKH�LQGXVWU\�WKDQ�E\�WKRVH�
ZKR�KDYH�QR�GLUHFW�DWWDFKPHQW�ZLWK�WKH�LQGXVWU\�RU�EHQHILW�IURP�WRXULVP��2Q�WKH�RWKHU�
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KDQG��PRVW�LQIOXHQWLDO�IDFWRU�WKDW�DWWUDFWV�LQGLYLGXDOV�LQWR�WKH�FDUHHUV�LQ�WRXULVP�LQGXVWU\�
LV�WKHLU�SRVLWLYH�H[SHULHQFH�DQG�DWWLWXGHV�ZLWK�WKH�LQGXVWU\��3XUFHOO�	�4XLQQ���������%DVHG�
RQ� WKH� ILQGLQJV� RI� WKHLU� VWXG\�� /HZLV� DQG� $LUH\� ������� VWDWHG� WKDW� VHFRQGDU\� VFKRRO�
VWXGHQWV�LQ�7ULQLGDG�DQG�7REDJR�KDYH�IDYRUDEOH�DQG�SRVLWLYH�DWWLWXGHV�WRZDUGV�HQJDJLQJ�
LQ�FDUHHUV�LQ�WRXULVP�LQGXVWU\��ZKLFK�LV�VWURQJO\�LQIOXHQFHG�E\�ERWK�WKHLU�ZRUN�YDOXHV�DQG�
LQIRUPDWLRQ�DERXW�WKH�LQGXVWU\��7KH�FRPSDUDWLYH�UHVXOWV�RI�8QLWHG�.LQJGRP�DQG�*UHHFH�
VWXGHQWV�DOVR�IDOO�LQ�WKH�VDPH�OLQH�ZKHUH�DV�8.�VWXGHQWV�KDG�OHVV�SRVLWLYH�DWWLWXGHV�WRZDUGV�
WRXULVP�FDUHHUV�WKDQ�WKHLU�*UHHN�FRXQWHU�SDUWV�ZKR�KDYH�D�PRUH�UHDOLVWLF�YLHZ�RI�QDWXUH�
DQG�GHPDQG�RI�WRXULVP�FDUHHU��$LUH\�	 )URQWLVWLV��������

&RQVLGHULQJ� WKHVH�FRQWUDGLFWRU\�UHVHDUFK� ILQGLQJV�� LW� LV�TXHVWLRQDEOH�ZKHQ�VWXGHQWV�DUH�
JLYHQ� D� UHDOLVWLF� DZDUHQHVV� RQ� WRXULVP� LQGXVWU\� DQG� FDUHHU� SURVSHFWV� RU� ZKHWKHU� WKH\�
DFTXLUH� D� OHVV� SRVLWLYH� DWWLWXGHV� WRZDUGV� WKH� WRXULVP� LQGXVWU\�� +RZHYHU�� $LUH\� DQG�
)URQWLVWLV��������DUJXHG�WKDW�WKH�TXDOLW\�RI�WRXULVP�HGXFDWLRQ�V\VWHP�LQ�D�FRXQWU\�SOD\V�D�
YLWDO� UROH� LQ� IRUPLQJ� VWXGHQWV¶� SHUFHSWLRQV� DQG� DWWLWXGHV� WRZDUGV� WRXULVP�� 0RUHRYHU��
VWDNHKROGHUV� LQ� WKH� WRXULVP� LQGXVWU\�KDYH� WR� IDFH� WKH�FKDOOHQJH�RI� LQFXOFDWLQJ�SRVLWLYH�
DWWLWXGHV�DQG�SURYLGLQJ�VXIILFLHQW�DQG�DFFXUDWH� LQIRUPDWLRQ��JXLGDQFH�DQG�DVVLVWDQFH� LQ�
RUGHU�WR�OHDG�WKH�VWXGHQWV�WR�WKH�WRXULVP�LQGXVWU\��/HZLV�	�$LUH\���������+RZHYHU��WKH\�
IXUWKHU�HPSKDVLV�WKDW�WKH�LQIRUPDWLRQ�VKRXOG�QRW�XQQHFHVVDULO\�GLPLQLVK�WKH�HQWKXVLDVP�
RI�WKH�VWXGHQWV��

��� &RPSOH[LW\�WKHRU\

&RPSOH[LW\�WKHRU\�KDV�EHHQ�DGRSWHG�LQ�PDQ\�GLVFLSOLQHV�LQFOXGLQJ�RUJDQL]DWLRQ�EHKDYLRU�
�$QGHUVRQ��������)LVV���������PDUNHWLQJ��*XPPHVVRQ��������:RRGVLGH������������D��
:X�HW�DO���������DQG�VRFLDO�VFLHQFHV��5DJLQ��������8UU\��������ZKLFK�KDV�HQDEOHG� WKH�
UHVHDUFKHUV�WR�EXLOG�DQG�WHVW�WKHRULHV��&RPSOH[LW\�WKHRU\�IRFXVHV�RQ�D�SDWWHUQ�SKRQHPH�
WKDW� SUHVHQWV� D� PRUH� LQ�GHSWK� XQGHUVWDQGLQJ� RI� WKH� UHODWLRQVKLSV� EHWZHHQ� FDXVDO�
DQWHFHGHQWV
� FRQGLWLRQV� DQG� RXWFRPH� FRQGLWLRQV� �2O\D 	� $OWLQDU\�� ������� 7RXULVP�
FRQVLVWV�RI�GLIIHUHQW�FRPSOH[�QRWLRQV�RI� LQWHUDFWLRQV�DQG� WKDW� LWV�G\QDPLFV�DUH�FKDRWLF�
QRQ�OLQHDU� DQG� XQVWDEOH� �0F.HUFKHU�� ������� $OWKRXJK� FRPSOH[LW\� WKHRU\� LV� XVHG� LQ�
XQGHUVWDQGLQJ�DQG�VROYLQJ�GLIIHUHQW�WRXULVP�SKHQRPHQRQ�LWV�ZLGH�FRQWULEXWLRQ�WR�WKH�ILHOG�
LV�OLPLWHG��6WHYHQVRQ��$LUH\�	�0LOOHU���������1HZWRQLDQ�DSSURDFK�LQ�WRXULVP�VXJJHVWV�
WKDW�NQRZOHGJH�LV�ZHOO�HVWDEOLVKHG�LQ�FHUWDLQ�SDUWV�RI�WKH�WRXULVP�V\VWHP�EXW�WKHUH�LV�OLWWOH�
NQRZOHGJH�RI�WKH�UHODWLRQVKLSV�DQG�LQWHUDFWLRQV�EHWZHHQ�WKHVH�SDUWV��)DUUHOO�	�7ZLQLQJ�
:DUG���������6WHYHQVRQ�HW�DO���������IXUWKHU�FRQGHQVH�WKDW�LPSOHPHQWDWLRQ�RI�FRPSOH[LW\�
WKHRU\� KDV� SURYLGHG� DQ� RSSRUWXQLW\� IRU� UHVHDUFKHUV� WR� UH�H[DPLQH� WKH� LQWHUFRQQHFWHG�
QDWXUH� RI� WRXULVP� SKHQRPHQD� DQG� WR� GHYHORS� PHWKRGV� DQG� PRGHOV� WKDW� DWWHPSW� WR�
HQFRPSDVV�PXOWLSOH�UHODWLRQVKLSV��WXUEXOHQFH�DQG�FKDQJH�

7KH�FRPSOH[LW\�WKHRU\�LV�IRUPHG�XQGHU�VL[�PDLQ�WHQHWV��$V�)LJXUH���VKRZV��WKH�SURSRVHG�
FRQFHSWXDO�PRGHO�IRU�WKLV�VWXG\�KDV�EHHQ�GHYHORSHG�EDVHG�RQ�FRPSOH[LW\�WKHRU\ XVLQJ�D�
9HQQ�GLDJUDP��DQG�WKH�UHVXOWV�RI�IV4&$�ZHUH�HYDOXDWHG�EDVHG�RQ�WKH�NH\�WHQHWV�RI�WKLV�
WKHRU\��:RRGVLGH��������OLVWV�WKH�VL[�PDLQ�WHQHWV�RI�FRPSOH[LW\�WKHRU\�DV�IROORZV�
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7HQHW� ��� $� VLPSOH� DQWHFHGHQW� FRQGLWLRQ� PD\� EH� QHFHVVDU\�� EXW� D� VLPSOH� DQWHFHGHQW�
FRQGLWLRQ�LV�UDUHO\�VXIILFLHQW�IRU�SUHGLFWLQJ�KLJK�RU�ORZ�VFRUHV�LQ�DQ�RXWFRPH�FRQGLWLRQ�

7HQHW��� 7KH�UHFLSH�SULQFLSOH��$�FRPSOH[�DQWHFHGHQW�FRQGLWLRQ�RI� WZR�RU�PRUH� VLPSOH�
FRQGLWLRQV�LV�VXIILFLHQW�IRU�D�FRQVLVWHQWO\�KLJK�VFRUH�LQ�DQ�RXWFRPH�FRQGLWLRQ�

7HQHW� �� 7KH� HTXLILQDOLW\� SULQFLSOH��$�PRGHO� WKDW� LV� VXIILFLHQW� LV� QRW� QHFHVVDU\� IRU� DQ�
RXWFRPH�KDYLQJ�D�KLJK�VFRUH�WR�RFFXU�

7HQHW��� 7KH�FDXVDO�DV\PPHWU\��5HFLSHV�LQGLFDWLQJ�D�VHFRQG�RXWFRPH��H�J���UHMHFWLRQ��DUH�
XQLTXH�DQG�QRW�WKH�PLUURU�RSSRVLWHV�RI�UHFLSHV�RI�D�GLIIHUHQW�RXWFRPH��H�J���DFFHSWDQFH��
SULQFLSOH�

7HQHW��� $Q�LQGLYLGXDO�IHDWXUH��DWWULEXWH�RU�DFWLRQ��LQ�D�UHFLSH�FDQ�FRQWULEXWH�SRVLWLYHO\�RU�
QHJDWLYHO\� WR� D� VSHFLILF� RXWFRPH� GHSHQGLQJ� RQ� WKH� SUHVHQFH� RU� DEVHQFH� RI� WKH� RWKHU�
LQJUHGLHQWV�LQ�WKH�UHFLSHV�

7HQHW��� )RU�KLJK�<�VFRUHV��D�JLYHQ�UHFLSH�LV�UHOHYDQW�IRU�VRPH�EXW�QRW�DOO�FDVHV��FRYHUDJH�
LV�OHVV�WKDQ������IRU�DQ\�RQH�UHFLSH��$�IHZ�H[FHSWLRQV�RFFXU�IRU�KLJK�;�VFRUHV�IRU�D�JLYHQ�
UHFLSH�WKDW�ZRUNV�ZHOO�IRU�SUHGLFWLQJ�KLJK�<�VFRUHV��

)LJXUH�� &RPSOH[�FRQILJXUDWLRQDO�PRGH

1RWH��VRVR� �VRFLDO�VWDWXV��LSF� �LQGXVWU\�SHUVRQ�FRQJHQLDOLW\��SD\� �SD\�DQG�EHQHILWV��ZRUN� �QDWXUH�
RI�WKH�ZRUN��DZDUH� �DZDUHQHVV�RI�WKH�LQGXVWU\��aFL� �ORZ�FDUHHU�LQWHQWLRQ��FL� �KLJK�FDUHHU�LQWHQWLRQ�

���0HWKRGRORJ\

����5HVHDUFK�GHVLJQ�

7KH�SRSXODWLRQ�IRU�WKLV�UHVHDUFK�LV�WKH�DGYDQFHG�OHYHO�VFKRRO�VWXGHQWV�LQ�1RUWK�&HQWUDO�
SURYLQFH�� 6UL� /DQND�� 7KH� GDWD� ZHUH� FROOHFWHG� EHIRUH� D� ZRUNVKRS� FRQGXFWHG� E\� WKH�
UHVHDUFKHUV� WR�HQKDQFH�VFKRRO�VWXGHQWV�DZDUHQHVV�DERXW� WKH�FDUHHU�RSSRUWXQLWLHV� LQ� WKH�
WRXULVP�DQG�KRVSLWDOLW\�LQGXVWU\��7ZR�ZRUNVKRSV�ZHUH�FRQGXFWHG��RQH�LQ�$QXUDGKDSXUD�
GLVWULFW� DQG� WKH� RWKHU� LQ� 3RORQQDUXZD� GLVWULFW�� 6WXGHQWV� LQ� WHQ� VFKRROV�ZHUH� LQYLWHG� WR�
DWWHQG� WR� HDFK�ZRUNVKRS� LQ� HDFK�GLVWULFW��ZKLFK�ZHUH�QRPLQDWHG�E\� WKH�1RUWK�&HQWUDO�
3URYLQFH�(GXFDWLRQDO�'HSDUWPHQW��$URXQG�WKLUW\�QXPEHU�RI�VWXGHQWV�SDUWLFLSDWHG�LQ�WKH�
ZRUNVKRS�UHSUHVHQWLQJ�HDFK�VFKRRO�WKDW�PDGH�D�WRWDO�RI�����VWXGHQWV�LQ�ERWK�ZRUNVKRSV��
$OO�WKH�SDUWLFLSDQWV�ZHUH�JLYHQ�WKH�TXHVWLRQQDLUHV�E\�WKH�UHVHDUFK�DVVLVWDQWV�ZKLFK�ZHUH�
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VHOI�DGPLQLVWHUHG� DQG� DOO� WKH� TXHVWLRQQDLUHV� ZHUH� FROOHFWHG� DW� D� ����� UHVSRQVH� UDWH��
+RZHYHU��RQO\�����������TXHVWLRQQDLUHV�ZHUH�IRXQG�WR�EH�XVDEOH��

7KH� TXHVWLRQQDLUH� FRQVLVWHG� RI� WZR� VHFWLRQV�� 7KH� ILUVW� SDUW� FRQVLVWHG� RI� TXHVWLRQV�
FRQFHUQHG�ZLWK�VWXGHQWV¶�VRFLR�GHPRJUDSKLF�LQIRUPDWLRQ��7KH�VHFRQG�SDUW�FRQWDLQHG����
LWHP�LQYHQWRU\�RQ�ILYH�VFDOH�/LNHUW�W\SH�UDQJLQJ�IURP�
VWURQJO\�GLVDJUHH
�����WR�
VWURQJO\�
DJUHH
�����WR�LGHQWLI\�WKH�VFKRRO�VWXGHQWV¶�FDUHHU�LQWHQWLRQ��7KH�LWHPV�ZHUH�IDFWRUHG�XQGHU�
VL[�PDLQ�YDULDEOHV�LQFOXGLQJ�DZDUHQHVV�RI�WKH�LQGXVWU\��DZDUH���QDWXUH�RI�WKH�ZRUN��ZRUN���
VRFLDO� VWDWXV� �VRVR��� LQGXVWU\� SHUVRQ� FRQJHQLDOLW\� �LSF��� SD\� DQG� EHQHILWV� �SD\��� FDUHHU�
LQWHQWLRQ� �FL�� DV� LGHQWLILHG� E\�.XVOXYDQ� DQG�.XVOXYDQ� ������� DQG� 5LFKDUGVRQ� �������
6HFRQGDU\�GDWD�ZHUH�DOVR�DFFHVVHG�WR�GHYHORS�WKH�UHVHDUFK�SUREOHPV�DQG�WKH�TXHVWLRQQDLUH�
IRU�WKLV�VWXG\�

7KH�VDPSOH�LQFOXGHG�������������PDOH�VWXGHQWV�DQG�������������IHPDOH�VWXGHQWV��2XW�RI�
WKH�UHVSRQGHQWV�����������RI� WKHP�ZHUH�%XGGKLVWV������������ZHUH�,VODP������������
ZHUH�+LQGXV��7KH�PDMRULW\�VWXGHQWV RI������ �������ZHUH�VWXG\LQJ�LQ�$UWV�VWUHDP������
������ZHUH�LQ�&RPPHUFH�VWUHDP�������������ZHUH�IURP�%LRORJLFDO�6FLHQFHV�������������
ZHUH� IURP�3K\VLFDO�6FLHQFHV� DQG���� �������ZHUH� IURP 7HFKQRORJ\� VWUHDP��2I�DOO� WKH�
UHVSRQGHQWV� RQO\� �SHUFHQW� KDG� HLWKHU� RI� WKHLU� SDUHQWV� ZRUNLQJ� LQ� WKH� WRXULVP� DQG�
KRVSLWDOLW\�VHFWRU��)XUWKHU��DERXW������SHUFHQW�VWDWHG�WKDW� WKH\�ZHUH�ZLOOLQJ�WR�FRQWLQXH�
WKHLU� KLJKHU� VWXGLHV� LQ� WKH� WRXULVP� LQGXVWU\�� ZKLOH� ���� SHUFHQW� RI� WKH� UHVSRQGHQWV�
PHQWLRQHG�WKDW�WKH\�ZRXOG�OLNH�WR�VHOHFW�D�FDUHHU�LQ�WRXULVP�DQG�KRVSLWDOLW\�LQGXVWU\�

&RQVWUXFW�YDOLGLW\�DQG�UHOLDELOLW\�ZHUH�DSSOLHG�WR�GHWHUPLQH�WKH�FRQYHUJHQW�YDOLGLW\�DQG�
LQWHUQDO�FRQVLVWHQF\�RI�WKH�FRQVWUXFWV�XVHG�LQ�WKH�LQVWUXPHQW��)RU�WKH�SXUSRVH�RI�UHOLDELOLW\��
SULQFLSOH�FRPSRQHQW�DQDO\VLV�DQG�UHOLDELOLW\�WHVW�EDVHG�RQ�&URQEDFK¶V�DOSKD�ZHUH�XVHG�
DQG�WKHLU�UHVXOWV�DUH�SUHVHQWHG�LQ�7DEOH�����$FFRUGLQJ�WR�7DEOH����UHVXOWV�UHYHDO�WKDW�VDPSOH�
VL]H� ZDV� DGHTXDWH� WR� SURFHHG� ZLWK� DQDO\VLV� WR� WKH� JLYHQ� FRQVWUXFWV�� 0RUHRYHU��
FRPPXQLWLHV�JHQHUDWHG�E\�WKH�DQDO\VLV�ZHUH�ZHOO�RYHU�����LQGLFDWLQJ�WKH�FRQVWUXFW�YDOLGLW\�
RI�WKH�PHDVXUHV��&URQEDFK¶V�DOSKD�FRHIILFLHQWV�ZKLFK�ZHUH�UDQJLQJ�IURP�������WR�������
FRQILUP�WKH�UHOLDELOLW\�RI�WKH�FRQVWUXFWV�XVHG�LQ�WKH�LQVWUXPHQW��

7DEOH��
5HVXOWV�RI�SULQFLSOH�FRPSRQHQW�DQDO\VLV�DQG�UHOLDELOLW\�WHVW

9DULDEOH
1R��RI�
,WHPV

.02
%DUWOHWW¶V�7HVW

&URQEDFK¶V�
DOSKD&KL�6TXDUH�

9DOXH
6LJ

$ZDUHQHVV��DZDUH� �� ���� �������� ���� ����

1DWXUH�RI�WKH�ZRUN��ZRUN� �� ���� ������� ���� ����

6RFLDO�VWDWXV��VRVR� �� ���� ������� ���� ����

,QGXVWU\� SHUVRQ��
FRQJHQLDOLW\��LSF�

�� ���� ������� ���� ����

3D\�DQG�EHQHILWV��SD\� �� ���� ������� ���� ����

&DUHHU�LQWHQWLRQ��FL� �� ���� ������� ���� ����
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����'DWD�DQDO\VLV�

7KLV�VWXG\�XVHV�IV4&$�PHWKRG�WR�H[SORUH�KRZ�DZDUHQHVV�RI�WKH�LQGXVWU\��QDWXUH�RI�WKH�
ZRUN��VRFLDO�VWDWXV��LQGXVWU\�SHUVRQ�FRQJHQLDOLW\��SD\�DQG�EHQHILWV�DIIHFW�FDUHHU�LQWHQWLRQ�
�VHH�)LJXUH�����7KH� IV4&$� LV� D� FDVH�RULHQWHG� WHFKQLTXH� WKDW� IRFXVHV�RQ� FRPELQDWRULDO�
H൵HFWV�� 7KLV� PHWKRG� DVVXPHV� DV\PPHWU\� UHODWLRQVKLSV� EHWZHHQ� LQGHSHQGHQW� DQG�
GHSHQGHQW�YDULDEOHV��DQG�HTXL¿QDOLW\�LQ�ZKLFK�PXOWLSOH�SDWKZD\V�DQG�VROXWLRQV�OHDG�WR�
WKH�VDPH�RXWFRPH��7KLV�PHWKRG�DOVR�DOORZV�IRU�PXOWL¿QDOLW\�LQ�ZKLFK�LGHQWLFDO�FRQGLWLRQV�
FDQ�OHDG�RU�FRQWULEXWH�WR�GL൵HUHQW�RXWFRPHV�DW�GLIIHUHQW�FLUFXPVWDQFHV��DQG�FRQMXQFWXUDO�
FDXVDWLRQ�ZKHUH�FDXVDO�FRQ¿JXUDWLRQV�RI�FRQGLWLRQV�FDQ�EH�HLWKHU�QHFHVVDU\�RU�VX൶FLHQW�
WR�DFKLHYH�WKH�RXWFRPH�ZKLOH�WKHLU�FRQVWLWXHQW�FRQGLWLRQV�PLJKW�EH�QHLWKHU�VX൶FLHQW�QRU�
QHFHVVDU\��5LKRX[�	�5DJLQ��������:RRGVLGH���������$OWKRXJK�WKLV�LV�D�QHZ�PHWKRGV��WKH�
UHVHDUFKHUV� KDYH� JURZQ� WKHLU� LQWHUHVW� WRZDUGV� WKH� VDPH� WR� KDQGOH� FRPSOH[� VLWXDWLRQ��
)XUWKHU��WKH�IV4&$�XVHV�WKH�FRQFHSW�RI�VHW�PHPEHUVKLS��DQG�WKXV�WKH�UDZ�GDWD�PXVW�EH�
WUDQVIRUPHG� LQWR� IX]]\� VHWV� UDQJLQJ� IURP� ]HUR� �IXOO� H[FOXVLRQ� IURP� D� VHW�� WR� RQH� �IXOO�
LQFOXVLRQ���5DJLQ���������7KUHH�VWHSV�RI�IV4&$�± QDPHO\��FDOLEUDWLRQ�RI�GDWD�YDULDEOHV��
DQDO\VLV� RI� IX]]\� WUXWK� WDEOH� DOJRULWKP�� DQG� FRXQWHUIDFWXDO� DQDO\VLV� RI� WKH� FDXVDO�
FRQGLWLRQV� WKDW� OHDG� WR� WKH� VFKRRO� VWXGHQWV¶� FDUHHU� LQWHQWLRQ�RXWFRPHV�ZHUH�SHUIRUPHG�
EDVHG�RQ�5DJLQ
V��������JXLGHOLQHV�

+RZHYHU��WKH�VWXG\�FDOFXODWHV�DQ�LQGH[�IRU�HDFK�FRQVWUXFW�EHIRUH�FDOLEUDWLQJ�WKH�YDULDEOHV�
E\� SHUIRUPLQJ� WKH� DYHUDJH RI� WKH� FRUUHVSRQGLQJ� LQGLFDWRUV�� 7KH� FDOLEUDWLRQ� SURFHVV�
UHTXLUHV�VSHFLI\LQJ�WKUHH�DQFKRUV��IXOO�PHPEHUVKLS��IXOO�QRQ�PHPEHUVKLS��DQG�D�FURVVRYHU�
SRLQW��5DJLQ���������)RU�DOO�FRQVWUXFWV��FRQGLWLRQV�DQG�RXWFRPH���WKH�VWXG\�XVHV�WKH�GLUHFW�
PHWKRG� IRU� FDOLEUDWLQJ� WKH� IX]]\� VHWV� �5DJLQ�� ������ EDVHG� RQ� WKH� WKHRUHWLFDO� DQFKRUV�
�2UGDQLQL��3DUDVXUDPDQ��	�5XEHUD��������6LOYD�	�*RQoDOYHV���������7KXV��LQ�WKLV�VWXG\�
WKH�UDWLQJ�RI�¿YH��FDOLEUDWHG�YDOXH�RI�������LV�IXOO�PHPEHUVKLS��WKH�UDWLQJ�RI�RQH��FDOLEUDWHG�
YDOXH������ LV� IXOO�QRQ�PHPEHUVKLS��DQG� WKH�UDWLQJ�RI� WKUHH� �FDOLEUDWHG�YDOXH������ LV� WKH�
FURVVRYHU�SRLQW��

��� 5HVXOWV DQG�GLVFXVVLRQ

����$QDO\VLV�RI�QHFHVVDU\�FRQGLWLRQV

$OWKRXJK�WKH�DQDO\VLV�RI�VX൶FLHQW�FRQGLWLRQV�LV�DW�WKH�FRUH�RI�IV4&$��LW�VKRXOG�DOZD\V�EH�
SUHFHGHG�E\�WKH�LGHQWL¿FDWLRQ�RI�QHFHVVDU\�FRQGLWLRQV��6FKQHLGHU�	�:DJHPDQQ���������
7KLV�VWXG\�DQDO\]HV�RQO\�RQH�GHSHQGHQW�YDULDEOH��FDUHHU�LQWHQWLRQ��VHH�)LJXUH�����DV�WKH�
RXWFRPH� FRQGLWLRQ�� 7KH� IV4&$� DQDO\VLV� FRQVLGHUV� ¿YH� DQWHFHGHQW� FRQGLWLRQV� IRU� WKH�
RXWFRPH�UHWXUQ��DZDUH��ZRUN��VRV��LSF��SD\���7R�LGHQWLI\�ZKHWKHU�DQ\�RI�WKH�¿YH�FRQGLWLRQV�
DUH�QHFHVVDU\� IRU� FDUHHU� LQWHQWLRQ�� WKH� VWXG\� DQDO\]HV�ZKHWKHU� WKH� FRQGLWLRQ� LV� DOZD\V�
SUHVHQW��RU�DEVHQW��LQ�DOO�FDVHV�ZKHUH�WKH�RXWFRPH�LV�SUHVHQW��RU�DEVHQW���5LKRX[�	�5DJLQ��
�������7KHUHIRUH��FDUHHU�LQWHQWLRQ�LV�DFKLHYDEOH�LI�WKH�FRQGLWLRQ�LQ�TXHVWLRQ�RFFXUV��7KH�
GHJUHH� WR� ZKLFK� WKH� FDVHV� FRQIRUP� WR� WKLV� UXOH� UHÀHFWV� ³FRQVLVWHQF\�´� $� FRQGLWLRQ� LV�
³QHFHVVDU\´� RU� ³DOPRVW� DOZD\V� QHFHVVDU\´� ZKHQ� WKH� FRUUHVSRQGLQJ� FRQVLVWHQF\� VFRUH�
H[FHHGV�WKH�WKUHVKROG�RI�����RU������UHVSHFWLYHO\��5DJLQ���������7DEOH���SUHVHQWV�WKH�UHVXOWV�



6FKRRO�VWXGHQWV¶�DWWLWXGH�WRZDUGV�WKH�FDUHHU LQWHQWLRQ�LQ�WKH�WRXULVP�LQGXVWU\��7KH�FDVH�RI�1RUWK�
&HQWUDO�3URYLQFH�LQ�6UL�/DQND

�

RI� WKH� IV4&$� WHVW� RQ� WKH� QHFHVVLW\� RI� WKH� FRQGLWLRQV� UHODWHG� WR� WKH� FDUHHU� LQWHQWLRQ�
RXWFRPHV��7KH�UHVXOWV�VKRZ�WKDW�ZRUN��LSF�DQG�SD\�DUH�QHFHVVDU\� FRQGLWLRQV�IRU�FDUHHU�
LQWHQWLRQ�� ZKHUHDV� DZDUH� DQG� VRVR� DUH� DOPRVW� DOZD\V� QHFHVVDU\� FRQGLWLRQV� IRU� FDUHHU�
LQWHQWLRQ�

7DEOH��
7KH�UHVXOW�RI�QHFHVVDU\�FRQGLWLRQ�DQDO\VLV

&RQGLWLRQ
1HFHVVDU\�FRQGLWLRQV�IRU�WKH�RXWFRPH

&RQVLVWHQF\ &RYHUDJH

DZDUH������������ �������� ��������

aFBDZDUH�������������� ��������������������� ��������

ZRUN���������������� �������� ��������

aFBZRUN��������������� ��������������������� ��������

VRVR���������������� �������� ��������

aWBVRVR��������������� �������������������� ��������

LSF����������������� �������� ��������

aFBLSF���������������� ��������������������� ��������

SD\����������������� �������� ��������

aFBSD\���������������� ��������������������� ��������

����$QDO\VLV�RI�VX൶FLHQW�FRQGLWLRQV

7KH�DQDO\VLV�RI�VX൶FLHQW�FRQGLWLRQV�VWDUWV�ZLWK�WKH�FRQVWUXFWLRQ�RI�D�WUXWK�WDEOH��5DJLQ��
�������7KH�WUXWK�WDEOH�KDV��N URZV��N� �QXPEHU�RI�FRQGLWLRQV���DQG�HDFK�URZ�LQ�WKH�WDEOH�
FRUUHVSRQGV�WR�D�FRQ¿JXUDWLRQ�RI�FRQGLWLRQV��%DVHG�RQ�WKH VHW�PHPEHUVKLS�FRUHV��HDFK�
REVHUYDWLRQ�LV�LQ�D�SDUWLFXODU�URZ��7KH�VWXG\�XVHV�WKH�IV4&$�DOJRULWKP�WR�SURGXFH�WKH�
WUXWK�WDEOH�IRU�WKH�RXWFRPHV��FDUHHU�LQWHQWLRQ��7R�UHGXFH�WKH�WUXWK�WDEOHV�WR�PHDQLQJIXO�
FRQ¿JXUDWLRQV�� WKH�VWXG\�XVHV�D� IUHTXHQF\� WKUHVKROG�RI� ILIWHHQ�REVHUYDWLRQV� WR�H[FOXGH�
OHVV� LPSRUWDQW�FRQ¿JXUDWLRQV��5LKRX[�	�5DJLQ���������,Q�DGGLWLRQ�� WKH�4&$�OLWHUDWXUH�
DOVR�UHFRPPHQGV�WKDW�DW�OHDVW����SHUFHQW�RI�WKH�FDVHV�LQ�WKH�VDPSOH�VKRXOG�UHPDLQ�DIWHU�
LPSRVLQJ�WKH�IUHTXHQF\�UHVWULFWLRQ��5DJLQ�������� 7KH�IUHTXHQF\�WKUHVKROG�HQVXUHV�WKDW�
���SHUFHQW�RI�WKH�FDVHV�LQ�WKH�VDPSOH�DUH�SDUW�RI�WKH�DQDO\VHV�IRU�FDUHHU�LQWHQWLRQ��,Q�WKH�
QH[W�VWHS��WR�LGHQWLI\�ZKLFK�FRQ¿JXUDWLRQV�DUH�VX൶FLHQW�IRU�DFKLHYLQJ�WKH�RXWFRPHV��WKH�
VWXG\�DSSOLHV�D�FRQVLVWHQF\�WKUHVKROG�WKDW�LV�JUHDWHU�WKDQ�RU�HTXDO�WR�������5DJLQ��������
ZLWK�D�35,� VFRUH� WKUHVKROG� WKDW� LV� JUHDWHU� WKDQ�RU�HTXDO� WR������ WR�DYRLG� VLPXOWDQHRXV�
VXEVHW� UHODWLRQV� RI� DWWULEXWH� FRPELQDWLRQV� LQ� ERWK� WKH� RXWFRPHV� DQG� WKHLU� QHJDWLRQV�
�6FKQHLGHU� 	�:DJHPDQQ�� ������� )XUWKHU�� ZKHQ� DSSO\LQJ� WKHVH� WKUHVKROG� YDOXHV�� WKH�
IV4&$� VRIWZDUH� SURYLGHV� WKUHH� VROXWLRQV�� DQ� LQWHUPHGLDWH� VROXWLRQ�� D� SDUVLPRQLRXV�
VROXWLRQ��DQG�D�FRPSOH[�VROXWLRQ��7KLV�VWXG\�DQDO\]HV�WKH�LQWHUPHGLDWH�VROXWLRQV��7DEOH���
± ���IRU�WKH�RXWFRPHV��DV�WKHVH�VROXWLRQV�PDNH�QR�VLPSOLI\LQJ�DVVXPSWLRQV��5DJLQ���������
7KH� FRQVLVWHQF\� DQG� FRYHUDJH� YDOXHV� IRU� HDFK� FRPSOH[� VROXWLRQ� DQG� WKHLU� UHVSHFWLYH�
FRQ¿JXUDWLRQV�VXUSDVV�WKH�PLQLPXP�DFFHSWDEOH�YDOXHV��5DJLQ��������
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����&DVXDO�UHFLSHV�IRU�WKH�FDUHHU�LQWHQWLRQ

7KH�IV4&$�UHVXOWV�VKRZ�WKDW�WKH�FRQILJXUDWLRQV�ZHUH�VXIILFLHQW�WR�SUHGLFW�KLJK�DQG�ORZ�
VFRUHV�LQ�WKH�VWXG\
V�RXWFRPHV��EDVHG�RQ�WKH�FDOFXODWLRQ�RI�WKH�FRPSOH[�FRPELQDWLRQ�RI�
ILYH�FRQGLWLRQV��ZKLFK�DUH�SUHVHQWHG� LQ�7DEOHV���± ���:KLOVW�5DJLQ� ������� VXJJHVWV� WR�
IRUJHW�WKH�FRPELQDWLRQ�LI�WKH�FRQVLVWHQF\�LV�OHVV�WKDQ�������EHWWHU�FORVH�WR�����)XUWKHU�5DJLQ�
�������DQG�:RRGVLGH�DQG�=KDQJ��������LGHQWLILHG�WKH�FRYHUDJH�LQ�EHWZHHQ�����± ����DV�
VDWLVIDFWRU\��$FFRUGLQJO\�� WKH UHVXOWV�DUH� LQIRUPDWLYH��2UGDQLQL�HW�DO�� �������QRWHG� WKDW�
UHFLSHV�EDVHG�RQ�WKH�FRPELQDWLRQ�RI�ILYH�FRQGLWLRQV�DUH�PRUH�LPSRUWDQW�WKDQ�WKH�RXWFRPH��
L�H���FDUHHU�LQWHQWLRQ��$FFRUGLQJ�WR�WKH�UHVXOWV��HLJKW�FDXVDO�UHFLSHV�GHVFULEHG�WKH�FRQGLWLRQ�
RI�KLJK�FDUHHU�LQWHQWLRQ��FRYHUDJH��������FRQVLVWHQF\���������&RYHUDJH�DQG�FRQVLVWHQF\�LQ�
DV\PPHWULFDO�PRGHOLQJ��ZKLFK�DUH�DQDORJRXV�WR�WKH�FRHIILFLHQW�RI�GHWHUPLQDWLRQ�DQG�WKH�
FRUUHODWH�RQ�LQ�V\PPHWULFDO�PRGHOLQJ��UHVSHFWLYHO\��DUH�WZR�SUREDELOLVWLF�PHDVXUHV�XVHG�
WR�FRQILUP�WKH�FDOFXODWHG�UHFLSHV�WKDW�DUH�VXIILFLHQW DQG�FRQVLVWHQW�FDXVDO�FRQILJXUDWLRQV��
7KH�FXWRIIV�IRU�FRYHUDJH�DQG�FRQVLVWHQF\�DUH������DQG������UHVSHFWLYHO\��5DJLQ���������$V�
VKRZQ�LQ�7DEOH���WKH�KLJK�FDUHHU�LQWHQWLRQ�LQ�WRXULVP�LQGXVWU\�ZDV�DFKLHYHG�ZKHQ�WKH\�
SURYLGH�KLJK�SD\�DQG�EHQHILWV��KLJK�LQGXVWU\�SHUVRQ�FRQJHQLDOLW\��ORZ�VRFLDO�VWDWXV�DQG�
ORZ�DZDUHQHVV�RI�WKH�LQGXVWU\��0����7KH�VHFRQG�PRGHO��0���LQGLFDWHG�WKDW�ORZ�LQGXVWU\�
SHUVRQ� FRQJHQLDOLW\�� KLJK� VRFLDO� VWDWXV�� KLJK� QDWXUH� RI� ZRUN�� KLJK� DZDUHQHVV� RI� WKH�
LQGXVWU\� UHVXOWHG� LQ� KLJK� FDUHHU� LQWHQWLRQ�� 7KH� WKLUG�PRGHO� �0��� ORZ� LQGXVWU\� SHUVRQ�
FRQJHQLDOLW\�� ORZ� VRFLDO� VWDWXV�� KLJK� QDWXUH� RI� ZRUN�� KLJK� DZDUHQHVV� RI� WKH� LQGXVWU\�
UHVXOWHG�LQ�KLJK�FDUHHU�LQWHQWLRQ��$GGLWLRQDOO\��0��DQG�0��DUH�DOVR�VKRZLQJ�VLJQLILFDQW�
UHVXOWV�

7DEOH��
&RQILJXUDO�PRGHO�IRU FDUHHU�LQWHQWLRQ

&DVXDO�PRGHOV�IRU�KLJK�FDUHHU�LQWHQWLRQ 5DZ�
&RYHUDJH

8QLTXH�
&RYHUDJH

&RQVLVWHQF\

$��FL� �I�SD\��LSF��VRVR��ZRUN��DZDUH���

0�� SD\
LSF
ZRUN ����� ����� �����

0��aLSF
aVRVR
aZRUN
DZDUH����� ����� ����� ������

0��SD\
LSF
aVRVR
aDZDUH� ����� ����� ������

0��LSF
aVRVR
ZRUN
DZDUH������� ����� ����� ������

0��aLSF
VRVR
ZRUN
DZDUH������� ����� ����� ������

0��SD\
LSF
VRVR
DZDUH��������� ����� ����� �����

0��SD\
ZRUN
DZDUH��������������� ����� ����� �����

0��SD\
aLSF
aVRVR
DZDUH�� ����� ����� ������

6ROXWLRQ�FRYHUDJH�����������
6ROXWLRQ�FRQVLVWHQF\����������
)UHTXHQF\�FXWRII������
&RQVLVWHQF\�FXWRII������
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����&DVXDO�UHFLSHV�IRU�WKH�QHJDWLRQ�LQWHQWLRQ

7KLV�HPSLULFDO�VWXG\�H[SORUHG�WKH�FDXVDO�UHFLSHV�OHDGLQJ�WR�ORZ�FDUHHU�LQWHQWLRQ��VHH�a�$�
LQ�7DEOH�����7KHVH�UHVXOWV�DUH�OLQH�ZLWK�.DQ��$GHJELWH��2PDUL��DQG�$EGHOODWLI���������ZKR�
UHFRJQL]HG�IV4&$�DV�D�PHWKRG�IRU�JHQHUDWLQJ�NQRZOHGJH�EDVHG�RQ�VHW�WKHRU\��$FFRUGLQJ�
WR�WKH�IV4&$�UHVXOWV��HLJKW�FDVXDO�UHFLSHV�H[SODLQHG�ORZ�FDUHHU�LQWHQWLRQ��FRYHUDJH��������
FRQVLVWHQF\���������0RGHO����0���LQGLFDWHG�WKDW�ORZ�FDUHHU�LQWHQWLRQ�UHVXOWHG�IURP�ORZ�
LQGXVWU\�SHUVRQ�FRQJHQLDOLW\��ORZ�VRFLDO�VWDWXV��ORZ�QDWXUH�RI�ZRUN�DQG�KLJK�DZDUHQHVV�RI�
WKH� LQGXVWU\� �7DEOH� ���� 7KH� VHFRQG�PRGHO� �0��� SURSRVHG� WKDW� KLJK� SD\�EHQHILWV�� ORZ�
LQGXVWU\�SHUVRQ�FRQJHQLDOLW\��ORZ�VRFLDO�VWDWXV�DQG�KLJK�DZDUHQHVV�RI�WKH�LQGXVWU\�OHG�WR�
WKH�ORZ�FDUHHU�LQWHQWLRQ�RI�VFKRRO�VWXGHQWV��7DEOH����

7DEOH��
&RQILJXUDO�PRGHO�IRU�FDUHHU�LQWHQWLRQ��QHJDWLRQ�

&DVXDO�PRGHOV�IRU KLJK�FDUHHU�LQWHQWLRQ 5DZ�
&RYHUDJH

8QLTXH�
&RYHUDJH

&RQVLVWHQF\

a$��aFL� �I�SD\��LSF��VRVR��ZRUN��DZDUH���

0���aLSF
aVRVR
aZRUN
DZDUH��������� ������������ ������������ ���������

0���SD\
LSF
aVRVR
aDZDUH����������� ������������ ������������ ��������

0���LSF
aVRVR
ZRUN
DZDUH����������� ������������ ������������ ��������

0���aLSF
VRVR
ZRUN
DZDUH����������� ������������ ������������ ��������

0���SD\
LSF
VRVR
aZRUN
DZDUH����� ������������ ������������ ��������

0���SD\
aLSF
aVRVR
DZDUH����������� ������������ ������������ ���������

0���SD\
aVRVR
ZRUN
DZDUH����������� ������������ ������������ ��������

0���SD\
aLSF
ZRUN
DZDUH������������ ������������ ������������ ��������

VROXWLRQ�FRYHUDJH�����������
VROXWLRQ�FRQVLVWHQF\����������

IUHTXHQF\�FXWRII�����������
FRQVLVWHQF\�FXWRII����������

���&RQFOXVLRQ�

7KLV�HPSLULFDO�VWXG\�KHOSV�WR�HQULFK�WKH�XQGHUVWDQGLQJ�RI�VFKRRO�VWXGHQWV¶�FDUHHU�LQWHQWLRQ�
RI�WKH�WRXULVP�LQGXVWU\�ZKLFK�KDV�D�FRQVLGHUDEOH�YDOXH�IRU�WKH�GHYHORSPHQW�RI�WKH�WRXULVP�
LQGXVWU\� LQ� 1RUWK� &HQWUDO� SURYLQFH� RI� 6UL� /DQND�� &XUUHQW� VWXG\� H[SORUHG� WKH� IDFWRUV�
DIIHFWLQJ� WR� WKH� FDUHHU� LQWHQWLRQ� RI� WRXULVP� DQG� KRVSLWDOLW\� LQGXVWU\� LQ� 1RUWK� &HQWUDO�
SURYLQFH�RI�6UL�/DQND�XVLQJ�IV4&$�PRGHOV��)LYH�IDFWRUV�LQFOXGLQJ�VRFLDO�VWDWXV��LQGXVWU\�
SHUVRQ�FRQJHQLDOLW\��SD\�DQG�EHQHILWV��QDWXUH�RI�WKH�ZRUN��DQG�DZDUHQHVV�RI�WKH�LQGXVWU\��
ZHUH�LGHQWLILHG�WKDW�DUH�DIIHFWLQJ�VWXGHQWV¶�FDUHHU�LQWHQWLRQ�XVLQJ�WKH�SUHYLRXV�OLWHUDWXUH��
8QOLNH�WKH�SDVW�VWXGLHV�FRQGXFWHG�RQ�FDUHHU�LQWHQWLRQ��WKH�SUHVHQW�VWXG\�WRRN�SODFH�ZLWK�
WKH� LQYROYHPHQW� RI� VFKRRO� VWXGHQWV� LQ� 6UL� /DQND�� ZKR� KDV� QR� WRXULVP� DFDGHPLF�
EDFNJURXQG��ZKLFK�KDV�QRW�EHHQ�SUHYLRXVO\�VWXGLHG�LQ�6UL�/DQND�

7KH�VWXG\�H[DPLQHG�WKH�FRPSOH[LW\�RI�WKH�DWWLWXGHV�DPRQJ�VFKRRO�VWXGHQWV�WRZDUGV�WKHLU�
FDUHHU�LQWHQWLRQ�LQ�WKH�WRXULVP�LQGXVWU\�E\�XVLQJ�DV\PPHWULFDO�PRGHOLQJ��L�H���IV4&$���
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7KH�FRPSOH[�FRQILJXUDWLRQV�RI�DWWLWXGHV�WRZDUGV�WKH�WRXULVP�FDUHHUV�ZHUH�XVHG�WR�H[SORUH�
WKH�FDXVDO�FRQGLWLRQV�IRU�VLPXODWLQJ�ERWK�KLJK�DQG� ORZ�FDUHHU� LQWHQWLRQV��7KLV�VWXG\� LV�
DPRQJ�WKH�ILUVW�WR�SUHGLFW�FDXVDO�UHFLSHV��EDVHG�RQ�DWWLWXGHV��OHDGLQJ�WR�WKH�GHFLVLRQV�RQ�
FDUHHU�LQWHQWLRQ��7KH�IV4&$�UHVXOWV�VXSSRUWHG�WKH�VL[�WHQHWV�RI�FRPSOH[LW\�WKHRU\��7KH�
UHVXOWV�RI�WKH�FDOFXODWHG�FDXVDO�PRGHOV�FRXOG�SURYLGH�SUDFWLFDO�JXLGHOLQHV�WR�XQGHUVWDQG�
VWXGHQWV¶ DWWLWXGHV� WRZDUGV� WKH� FDUHHU� LQWHQWLRQ� EDVHG� RQ� WKH� FDOFXODWHG� VXIILFLHQW�
FRQILJXUDWLRQV� WKDW� OHDG� WR� GHVLUDEOH� DQG� XQGHVLUDEOH� RXWFRPHV� WKDW� DIIHFW� WKH� WRXULVP�
LQGXVWU\�LQ�WKH�QHDU�IXWXUH��$FFRUGLQJO\��FRPELQDWLRQ�RI�KLJK�SD\���EHQHILWV��KLJK�LQGXVWU\�
SHUVRQ�FRQJHQLDOLW\��ORZ�VRFLDO�VWDWXV�DQG�ORZ�DZDUHQHVV�RI�WKH�LQGXVWU\�DUH�NH\�IDFWRUV�
DIIHFWLQJ�WKH�FDUHHU�LQWHQWLRQ�LQ�WKH�WRXULVP�LQGXVWU\�

7KH� UHVXOWV� KDYH� LPSRUWDQW� LPSOLFDWLRQV� IRU� SROLF\� PDNHUV� DQG� SUDFWLWLRQHUV� VLQFH�
DWWUDFWLQJ�DQG�UHWDLQLQJ�TXDOLILHG�HPSOR\HHV�LV�D�FKDOOHQJH�ZLWK�WKH�KLJK�LQWHU�LQGXVWULDO�
FRPSHWLWLRQ��,Q�RUGHU�WR�LQFUHDVH�WKH�VFKRRO�VWXGHQWV¶�FDUHHU�LQWHQWLRQ�LQ�WRXULVP�LQGXVWU\��
ERWK�WKH�DXWKRULWLHV�DQG�SRWHQWLDO�HPSOR\HUV�VKRXOG�LQFUHDVH�WKHLU�DZDUHQHVV�RQ�SD\�DQG�
EHQHILWV�WKDW�LQFOXGHV��IUHH�KRWHO�VWD\V��IRUHLJQ�WRXUV��DELOLW\�WR�HDUQ�D�ORW�RI�PRQH\�DQG�
DELOLW\�WR�PDNH�ORW�RI�IRUHLJQ�IULHQGV��)XUWKHU��KLJK�DZDUHQHVV�RI�QDWXUH�RI�ZRUN�LQIOXHQFH�
KLJK� FDUHHU� LQWHQWLRQ��7KXV�� LW� LV� LPSRUWDQW� WR� FRPPXQLFDWH� WKH� LQIRUPDWLRQ� UHJDUGLQJ�
LQWHUHVWLQJ� QDWXUH� RI� WKH� WRXULVP� MRE� RQH¶V� LQGXVWU\� SHUVRQ� FRQJHQLDOLW\� PDWWHUV��
7KHUHIRUH��WKH�VWXGHQWV�VKRXOG�EH�DVVLVWHG�WR�LGHQWLI\�WKHLU�SHUVRQDOLW\��VNLOOV��DQG�ZKDW�
WKH� LQGXVWU\� H[SHFWHG�RI� WKHP� WKDW� LQFOXGHV�GHGLFDWLRQ� DQG� FRPPLWPHQW��)XUWKHU�� LW� LV�
UHFRPPHQGHG� WR� LQFXOFDWH� WRXULVP� VXEMHFWV� LQ� WKH� VFKRRO� FXUULFXODU� ZKLFK� JLYHV� DQ�
RSSRUWXQLW\� IRU� WKH� VFKRRO� VWXGHQWV� WR� JUDVS� D� EURDGHU� XQGHUVWDQGLQJ� RI� WKH� WRXULVP�
GLVFLSOLQH�� $GGLWLRQDOO\�� WKH� DXWKRULWLHV� VKRXOG� ORRN� DW� SURPRWLQJ� WRXULVP� HGXFDWLRQ�
DPRQJ� VFKRRO� VWXGHQWV� WKURXJK� LVODQG� ZLGH� DZDUHQHVV� SURJUDPV� DQG� FDPSDLJQV��
HVWDEOLVKLQJ�WRXULVP�VRFLHWLHV�DW�WKH�VFKRRO�OHYHOV��HVVD\��GHEDWH�DQG�SRVWHU�FRPSHWLWLRQV�
HWF��,W�LV�DOVR�LPSRUWDQW�WR�HGXFDWH�DQG�WUDLQ�WKH�VFKRRO�WHDFKHUV�DERXW�WKH�LPSRUWDQFH�RI�
WKH�WRXULVP�LQGXVWU\��WKURXJK�WKHP��VWXGHQWV¶�DWWLWXGH�WRZDUGV�WKH�WRXULVP�FDUHHUV�FRXOG�
EH�HQKDQFHG��

7KH�SUHVHQW�VWXG\�UHFRPPHQGV�WKH�IXWXUH�UHVHDUFKHUV�WR�XVH�D�ODUJHU�VDPSOH�WKDW�FRYHUV�D�
ZLGHU�JHRJUDSKLFDO�DUHD��WR�XVH�FRPSOH[LW\�WKHRU\�LQ�GDWD�DQDO\]LQJ�XVLQJ�ERWK�IV4&$�
DQG�VWUXFWXUDO�HTXDWLRQ�PRGHOLQJ��6(0��WR�LQFUHDVH�WKH�ULFKQHVV�RI�WKH�ILQGLQJV�RI�WKLV�
QDWXUH�RI�VWXGLHV�

$FNQRZOHGJHPHQW

7KLV� UHVHDUFK� ZDV� IXQGHG� E\� D� 5DMDUDWD� 8QLYHUVLW\� 5HVHDUFK� *UDQW� LQ� �����
�5-7�5	3&������)0*7�5�����DQG�WKH�ILQDQFLDO�VXSSRUW�LV�GXO\�DFNQRZOHGJHG�

5HIHUHQFHV

$LUH\�� '�� 	 )URQWLVWLV�� $�� �������� $WWLWXGHV� WR� FDUHHUV� LQ� WRXULVP�� DQ� $QJOR� *UHHN�
FRPSDULVRQ��7RXULVP�0DQDJHPHQW�����������������
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��

$M]HQ�� ,�� ��������$WWLWXGH� WKHRU\�DQG� WKH�DWWLWXGH�EHKDYLRU� UHODWLRQ� 1HZ�'LUHFWLRQV� LQ�
$WWLWXGH�0HDVXUHPHQW��������

$QGHUVRQ��3����������&RPSOH[LW\�WKHRU\�DQG�RUJDQL]DWLRQ�VFLHQFH��2UJDQL]DWLRQ�6FLHQFH��
�������±����

$QGRUND�� )��.�� -�� �������� (PSOR\HH� VKRUWDJHV� LQVSLUHV� UHFUXLWPHQW� HIIRUWV��+RWHO� DQG�
0RWHO�0DQDJHPHQW�����������±���

%DXP��7����������+XPDQ�UHVRXUFH�PDQDJHPHQW�IRU�WRXULVP��KRVSLWDOLW\�DQG�OHLVXUH��$Q�
LQWHUQDWLRQDO�SHUVSHFWLYH��/RQGRQ��7KRPVRQ�/HDUQLQJ�

%OXPHQIHOG��:�� 6���.HQW��:�� (��� 6KRFN�� 3�� -���	� -RXUGDQ�� /�� )�� �������� -RE� DWWULEXWH�
SUHIHUHQFHV�RI�D�JURXS�RI�SRWHQWLDO�KRVSLWDOLW\�LQGXVWU\�PDQDJHUV��ZKDW�PDNHV�D�
MRE�JRRG�RU�EDG���+RVSLWDOLW\�(GXFDWLRQ�DQG�5HVHDUFK�-RXUQDO���������������

%RQQ��0�$��	�)RUEULQJHU��/�5����������5HGXFLQJ�WXUQRYHU�LQ�WKH�KRVSLWDOLW\�LQGXVWU\��$Q�
RYHUYLHZ� RI� UHFUXLWPHQW�� VHOHFWLRQ� DQG� UHWHQWLRQ�� ,QWHUQDWLRQDO� -RXUQDO� RI�
+RVSLWDOLW\�0DQDJHPHQW��������±���

%ULHQ��$�� �������'HFHPEHU���'R�,�ZDQW�D� MRE� LQ�KRVSLWDOLW\"�2QO\� WLOO� ,�JHW�D� UHDO� MRE��
,Q 3URFHHGLQJV� RI� WKH� 1HZ� =HDODQG� 7RXULVP� DQG� +RVSLWDOLW\� 5HVHDUFK�
&RQIHUHQFH �SS�� �������� :HOOLQJWRQ�� 1HZ� =HDODQG�� 9LFWRULD� 8QLYHUVLW\� RI�
:HOOLQJWRQ�

&KR\��'��-�����������7KH�TXDOLW\�RI�WRXULVP�HPSOR\PHQW���7RXULVP�0DQDJHPHQW���������
�������

&RRSHU��&��	�6KHSKHUG��5�����������7KH�UHODWLRQVKLS�EHWZHHQ�WRXULVP�HGXFDWLRQ�DQG�WKH�
WRXULVP� LQGXVWU\�� ,PSOLFDWLRQV� IRU� WRXULVP� HGXFDWLRQ�� � 7RXULVP� 5HFUHDWLRQ�
5HVHDUFK���������������

&RWKUDQ�� &�� &��� 	� &RPEULQN�� 7�� (�� �������� $WWLWXGHV� RI� PLQRULW\� DGROHVFHQWV� WRZDUG�
KRVSLWDOLW\�LQGXVWU\�FDUHHUV��+RVSLWDOLW\�0DQDJHPHQW��������������

'DPRQWH� 7� 	 9DGHQ� $�� *� ������� &DUHHU� GHFLVLRQ� LQ� KRVSLWDOLW\�
PDQDJHPHQW� +RVSLWDOLW\�(GXFDWLRQ�DQG�5HVHDUFK�-RXUQDO�������� ��±���

'HHU\��0��	�6KDZ��5�� ��������$Q�LQYHVWLJDWLRQ�RI� WKH�UHODWLRQVKLS�EHWZHHQ�HPSOR\HH�
WXUQRYHU�DQG�RUJDQL]DWLRQDO�FXOWXUH��-RXUQDO�RI�+RVSLWDOLW\�	�7RXULVP�5HVHDUFK��
�����������± ����

(DJO\�� $�� +�� 	� &KDLNHQ�� 6�� �������� 7KH� 3V\FKRORJ\� RI� $WWLWXGHV�� -RXUQDO� RI� /RVV�
3UHYHQWLRQ�LQ�WKH�3URFHVV�,QGXVWULHV������������± �����

)DUUHOO��%��	�7ZLQLQJ�:DUG��/����������5H�FRQFHSWXDOL]LQJ�7RXULVP��$QQDOV�RI�7RXULVP�
5HVHDUFK�����������������
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��

)D]LR�� 5�� +��� 	�:LOOLDPV�� &�� -�� �������� $WWLWXGH� DFFHVVLELOLW\� DV� D� PRGHUDWRU� RI� WKH�
DWWLWXGH±SHUFHSWLRQ�DQG�DWWLWXGH±EHKDYLRU�UHODWLRQV��$Q�LQYHVWLJDWLRQ�RI�WKH������
SUHVLGHQWLDO�HOHFWLRQ� -RXUQDO�RI�3HUVRQDOLW\�DQG�6RFLDO�3V\FKRORJ\� �����������

)LVV��3��&����������$�VHW�WKHRUHWLF�DSSURDFK�WR�RUJDQL]DWLRQDO�FRQILJXUDWLRQV��$FDGHP\�RI�
0DQDJHPHQW�5HYLHZ�������������±�����

)UHHODQG��%����������'HPDQGV�RI�WUDLQLQJ��$XVWUDOLDQ�WRXULVP�DQG�KRVSLWDOLW\��$GHODLGH��
$XVWUDOLD��1DWLRQDO�&HQWUH�IRU�9RFDWLRQDO�(GXFDWLRQ�5HVHDUFK�

*HW]��'�����������6WXGHQWV�ZRUN�H[SHULHQFHV��SHUFHSWLRQV�DQG�DWWLWXGHV�WRZDUGV�FDUHHUV�LQ�
KRVSLWDOLW\� DQG� WRXULVP��$� ORQJLWXGLQDO� FDVH� VWXG\� LQ� 6SH\�9DOOH\�� 6FRWODQG���
,QWHUQDWLRQDO�-RXUQDO�RI�+RVSLWDOLW\�0DQDJHPHQW���������������

*XPPHVVRQ��(����������([WHQGLQJ�WKH�VHUYLFH�GRPLQDQW�ORJLF��)URP�FXVWRPHU�FHQWULFLW\�
WR�EDODQFHG�FHQWULFLW\��-RXUQDO�RI�WKH�$FDGHP\�RI�0DUNHWLQJ�6FLHQFH�����������±
���

+HVNHWW�� -��/��� -RQHV��7��2���/RYHPDQ��*��:���6DVVHU� -U���:��(���	�6FKOHVLQJHU��/��$��
��������3XWWLQJ�WKH�VHUYLFH�SURILW�FKDLQ�WR�ZRUN��+DUYDUG�%XVLQHVV�5HYLHZ������
���±����

.DQ�� $�� .�� 6��� $GHJELWH�� (��� 2PDUL�� 6�� (��� 	�$EGHOODWLI��0�� �������� ³2Q� WKH� 8VH� RI�
4XDOLWDWLYH� &RPSDUDWLYH� $QDO\VLV� LQ� 0DQDJHPHQW�´� -RXUQDO� RI� %XVLQHVV�
5HVHDUFK� ������ ����±���

.RNR��-��	�*XHUULHU��<�����������2YHU�HGXFDWLRQ��XQGHUHPSOR\PHQW�DQG�MRE�VDWLVIDFWLRQ��
$� VWXG\� RI� )LQLVK� KRWHO� UHFHSWLRQLVWV�� � ,QWHUQDWLRQDO� -RXUQDO� RI� +RVSLWDOLW\�
0DQDJHPHQW�����������������

.XVOXYDQ��6���	�.XVOXYDQ��=����������3HUFHSWLRQV�DQG�DWWLWXGHV�RI�XQGHUJUDGXDWH�WRXULVP�
VWXGHQWV� WRZDUGV� ZRUNLQJ� LQ� WKH� WRXULVP� LQGXVWU\� LQ� 7XUNH\� 7RXULVP�
0DQDJHPHQW� ���������������

/HZLV��$��	�$LUH\��'�����������7RXULVP�FDUHHUV�LQ�7ULQLGDG�DQG�7REDJR���3HUFHSWLRQV�RI�
VHFRQGDU\�VFKRRO�VWXGHQWV���7RXULVP�DQG +RVSLWDOLW\�5HVHDUFK�������������

/RNXKHWWL��$����������5HIUHVKLQJO\�6UL�/DQND��&RORPER��&H\ORQ�6LJKWV��3YW���/WG��

0F.HUFKHU��%����������$�&KDRV�$SSURDFK�WR�7RXULVP��7RXULVP�0DQDJHPHQW�������������
����

0F*XLUH�� :�� -�� �������� $WWLWXGHV� DQG� DWWLWXGH� FKDQJH� 7KH� +DQGERRN� RI� 6RFLDO�
3V\FKRORJ\����������

0LQLVWU\�RI�7RXULVP�DQG�&KULVWLDQ�5HOLJLRXV�$IIDLUV����������6UL�/DQND�WRXULVP�VWUDWHJLF�
SODQ������� ������&RORPER��6UL�/DQND�7RXULVP�'HYHORSPHQW�$XWKRULW\�

0XUSK\��3��(�����������7RXULVP��$�FRPPXQLW\�DSSURDFK� 1HZ�<RUN��3OHQXP�

2O\D��+��*���	�$OWLQD\��/����������$V\PPHWULF�PRGHOLQJ�RI�LQWHQWLRQ�WR�SXUFKDVH�WRXULVP�
ZHDWKHU�LQVXUDQFH�DQG�OR\DOW\� -RXUQDO�RI�%XVLQHVV�5HVHDUFK� �����������������
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��

2UGDQLQL��$���3DUDVXUDPDQ��$���	�5XEHUD��*����������:KHQ�WKH�UHFLSH�LV�PRUH�LPSRUWDQW�
WKDQ� WKH� LQJUHGLHQWV� D� TXDOLWDWLYH� FRPSDUDWLYH� DQDO\VLV� �4&$�� RI� VHUYLFH�
LQQRYDWLRQ�FRQILJXUDWLRQV��-RXUQDO�RI�6HUYLFH�5HVHDUFK������������±����

3DYHVLF��'�9��	�%U\PHU��5��$����������-RE�VDWLVIDFWLRQ��:KDW¶V�KDSSHQLQJ�WR�WKH�\RXQJ�
PDQDJHUV"� &RUQHOO�+RWHO�DQG�5HVWDXUDQW�$GPLQLVWUDWLRQ�4XDUWHUO\� ���������±
���

3XUFHOO�� .�� 	� 4XLQQ�� -�� �������� � ([SORULQJ� WKH� HGXFDWLRQ�HPSOR\PHQW� HTXDWLRQ� LQ�
KRVSLWDOLW\�PDQDJHPHQW���$�FRPSDULVRQ�RI�JUDGXDWHV�DQG�+1'¶V���,QWHUQDWLRQDO�
-RXUQDO�RI�+RVSLWDOLW\�0DQDJHPHQW���������������

5DJLQ��&��&����������)X]]\�VHW�VRFLDO�VFLHQFH��&KLFDJR��8QLYHUVLW\�RI�&KLFDJR�3UHVV�

5DJLQ��&��&�� ��������6HW� UHODWLRQV� LQ� VRFLDO� UHVHDUFK��(YDOXDWLQJ� WKHLU� FRQVLVWHQF\� DQG�
FRYHUDJH� 3ROLWLFDO�$QDO\VLV� ���������������

5DJLQ�� &�� &�� �������� 5HGHVLJQLQJ� VRFLDO� LQTXLU\�� )X]]\� VHWV� DQG� EH\RQG�� &KLFDJR��
8QLYHUVLW\�RI�&KLFDJR�3UHVV�

5LFKDUGVRQ��6����������8QGHUJUDGXDWH�WRXULVP�DQG�KRVSLWDOLW\�VWXGHQWV¶�DWWLWXGHV�WRZDUG�
D� FDUHHU� LQ� WKH� LQGXVWU\�� D� SUHOLPLQDU\� LQYHVWLJDWLRQ� -RXUQDO� RI� 7HDFKLQJ� LQ�
7UDYHO�	�7RXULVP ������������

5LKRX[��%��	�5DJLQ��&�&�� ��������&RQILJXUDWLRQDO�&RPSDUDWLYH�0HWKRGV��4XDOLWDWLYH�
&RPSDUDWLYH�$QDO\VLV��4&$��DQG�5HODWHG�7HFKQLTXHV��&DOLIRUQLD��6DJH�

5RVHQWEOXWK��+����������7DOHV�IURP�D�QRQFRQIRUPLVW�FRPSDQ\��+DUYDUG�%XVLQHVV�5HYLHZ��
�� �-XO\�$XJXVW���������

5RVV��*� �)�� ��������:KDW� GR�$XVWUDOLDQ� VFKRRO� OHDYHUV�ZDQW�RI� WKH� LQGXVWU\"� 7RXULVP�
0DQDJHPHQW���������������

5RVV��*��)����������7UDYHO�DJHQF\�HPSOR\PHQW�SHUFHSWLRQV��7RXULVP�0DQDJHPHQW���������
�����

6FKQHLGHU�� &��4���	�:DJHPDQQ�� &�� �������� 6WDQGDUGV� RI� JRRG� SUDFWLFH� LQ� TXDOLWDWLYH�
FRPSDUDWLYH� DQDO\VLV� �4&$�� DQG� IX]]\�VHWV��&RPSDUDWLYH� 6RFLRORJ\����� ���±
����

6LOYD��*��0���	�*RQoDOYHV��+��0����������&DXVDO�UHFLSHV�IRU�FXVWRPHU�OR\DOW\�WR�WUDYHO�
DJHQFLHV��'LIIHUHQFHV�EHWZHHQ�RQOLQH�DQG�RIIOLQH�FXVWRPHUV��-RXUQDO�RI�%XVLQHVV�
5HVHDUFK��������������±�����

6LQGLJD��,�����������(PSOR\PHQW�DQG�WUDLQLQJ�LQ�WRXULVP�LQ�.HQ\D���-RXUQDO�RI�7RXULVP�
6WXGLHV��������������

6WHYHQVRQ��1���$LUH\��'���	�0LOOHU��*�� ��������&RPSOH[LW\� WKHRU\� DQG� WRXULVP�SROLF\�
UHVHDUFK� ,QWHUQDWLRQDO�-RXUQDO�RI�7RXULVP�3ROLF\� ��������������

6XSHU��'��(����������7KH�3V\FKRORJ\�RI�&DUHHUV��+DUSHU�5RZ��1HZ�<RUN�
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��

8UU\��-����������7KH�FRPSOH[LW\�WXUQ��7KHRU\�&XOWXUH�DQG�6RFLHW\�����������

:RRGVLGH�� $�� *�� ��������0RYLQJ� EH\RQG� PXOWLSOH� UHJUHVVLRQ� DQDO\VLV� WR� DOJRULWKPV��
&DOOLQJ�IRU�DGRSWLRQ�RI�D�SDUDGLJP�VKLIW�IURP�V\PPHWULF�WR�DV\PPHWULF�WKLQNLQJ�
LQ� GDWD� DQDO\VLV� DQG� FUDIWLQJ� WKHRU\�� -RXUQDO� RI� %XVLQHVV� 5HVHDUFK�� �������
���H����

:RRGVLGH�� $�� *�� ��������0RYLQJ� EH\RQG� PXOWLSOH� UHJUHVVLRQ� DQDO\VLV� WR� DOJRULWKPV��
&DOOLQJ�IRU�DGRSWLRQ�RI�D�SDUDGLJP�VKLIW�IURP�V\PPHWULF�WR�DV\PPHWULF�WKLQNLQJ�
LQ�GDWD�DQDO\VLV�DQG�FUDIWLQJ�WKHRU\��-RXUQDO�RI�%XVLQHVV�5HVHDUFK������������±
����

:RRGVLGH��$��*����������(PEUDFH��SHUIRUP��PRGHO��&RPSOH[LW\�WKHRU\��FRQWUDULDQ�FDVH�
DQDO\VLV�� DQG�PXOWLSOH� UHDOLWLHV�� -RXUQDO� RI�%XVLQHVV�5HVHDUFK���������� ����±
�����

:RRGVLGH�� $�� *�� �����D��� 9LVXDOL]LQJڄ PDWFKLQJڄ JHQHUDOL]LQJ�� &DVH� LGHQWLILFDWLRQ�
K\SRWKHVHV�DQG�FDVH�OHYHO�GDWD�DQDO\VLV��$XVWUDODVLDQ�0DUNHWLQJ�-RXUQDO���������
���±����

:RRGVLGH�� $�� *�� �����E��� ,FRQLF� VWXGLHV� UHOHYDQW� IRU� UHVHDUFK� LQ� PDUNHWLQJ� DQG� WKH�
-RXUQDO�RI�*OREDO�6FKRODUV�RI�0DUNHWLQJ�6FLHQFH��-RXUQDO�RI�*OREDO�6FKRODUV�RI�
0DUNHWLQJ�6FLHQFH������������±����

:RRGVLGH��$��*���	�=KDQJ��0�� �������� ,GHQWLI\LQJ� [�FRQVXPHUV�XVLQJ� FDXVDO� UHFLSHV��
³:KDOHV´� DQG� ³MXPER� VKULPSV´� FDVLQR� JDPEOHUV� -RXUQDO� RI� *DPEOLQJ�
6WXGLHV� �������������

:X��3��/���<HK��6��6���	�:RRGVLGH��$��*����������$SSO\LQJ�FRPSOH[LW\�WKHRU\�WR�GHHSHQ�
VHUYLFH� GRPLQDQW� ORJLF�� &RQILJXUDO� DQDO\VLV� RI� FXVWRPHU� H[SHULHQFH�DQG�
RXWFRPH� DVVHVVPHQWV� RI� SURIHVVLRQDO� VHUYLFHV� IRU� SHUVRQDO� WUDQVIRUPDWLRQV��
-RXUQDO�RI�%XVLQHVV�5HVHDUFK�������������±�����

=HLWKDPO��9��$���	�%LWQHU��0��-����������6HUYLFHV�PDUNHWLQJ��1HZ�<RUN��0F*UDZ�+LOO


