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5HVHDUFK�$UWLFOH� *DMDK���������������

7KH�(IIHFW�RI�9LVLWRU�*URXS�6L]H�RQ�6WHUHRW\SLF�%HKDYLRXU�DQG�
8VH�RI�$YDLODEOH�6SDFH�E\�&DSWLYH�$VLDQ�(OHSKDQWV

.DYLWKD�.ULVKQDQ
�DQG�6WDQ�%UDXGH

:DVKLQJWRQ�8QLYHUVLW\�LQ�6W��/RXLV��6W��/RXLV��86$

&RUUHVSRQGLQJ�DXWKRU·V�H�PDLO���NNULVKQDQ#ZXVWO�HGX

$EVWUDFW���:H�H[DPLQHG�XVH�RI�HQFORVXUH�VSDFH�DQG�WKH�HIIHFW�RI�KXPDQ�FURZG�VL]H�RQ�
VWHUHRW\SLF�EHKDYLRXU�E\�$VLDQ�HOHSKDQWV��(OHSKDV�PD[LPXV��DW� WKH�6W��/RXLV�=RR��:H�
IRXQG�WKH�DGXOW�PDOH�DQG�IRXU�DGXOW�IHPDOHV�WR�H[KLELW�VWHUHRW\S\��2QH�DGXOW�IHPDOH�DQG�
QRQH�RI�WKUHH�MXYHQLOHV�VKRZHG�VWHUHRW\SLF�EHKDYLRXU��6WHUHRW\S\�ZDV�OHVV�ZKHQ�ODUJHU�
FURZGV�RI�YLVLWRUV�ZHUH�SUHVHQW��1R�UHODWLRQVKLS�ZDV�IRXQG�EHWZHHQ�OHYHO�RI�VWHUHRW\S\�
DQG�HQFORVXUH�VL]H�RU�DPELHQW�WHPSHUDWXUH��(OHSKDQWV�XVHG�D�VPDOO�HQFORVXUH�PRUH�HYHQO\�
WKDQ� D� ODUJH� HQFORVXUH��:H� FRQFOXGH� WKDW� ODUJH� DXGLHQFHV� FRXOG� VHUYH� DV� D� VRXUFH� RI�
EHKDYLRXUDO�HQULFKPHQW�DQG�WKDW�VSDFH�DORQH�LV�QRW�D�NH\�IDFWRU�LQ�WKH�ZHOOEHLQJ�RI�FDSWLYH�
HOHSKDQWV�

,QWURGXFWLRQ

7KHUH� DUH� FXUUHQWO\� ���� HOHSKDQWV�� RI� ZKLFK�
����DUH�$VLDQ��LQ����$=$��$VVRFLDWLRQ�RI�=RRV�
DQG� $TXDULXPV�� DFFUHGLWHG� LQVWLWXWLRQV� LQ� WKH�
8QLWHG� 6WDWHV�� 7KHVH� LQVWLWXWLRQV� DUH� KHOG� WR�
VWULFW� VWDQGDUGV� RI� PDQDJHPHQW� DQG� FDUH� E\�
$=$� JXLGHOLQHV� GHVLJQHG� WR� HQVXUH� KHDOWK� DQG�
EHKDYLRXUDO� ZHOO�EHLQJ� RI� FDSWLYH� HOHSKDQWV��
&DSWLYH�VHWWLQJV�UHVXOW�LQ�D�FRPSOH[�UHODWLRQVKLS�
EHWZHHQ� HOHSKDQWV� DQG� KXPDQV�� (OHSKDQWV�
H[SHULHQFH�GLUHFW�FRQWDFW�ZLWK�NHHSHUV�DV�ZHOO�DV�
LQGLUHFW��SDVVLYH�LQWHUDFWLRQ�ZLWK�YLVLWRUV��

0DQ\� $=$� DIÀOLDWHG� ]RRV� DWWHPSW� WR� NHHS�
PDWULOLQHDO� IDPLOLHV� WRJHWKHU�� EXW� JURXS� VL]HV�
DUH� OLPLWHG� E\� VSDFH�� =RR� PDQDJHPHQW� SODQV�
WDNH�LQWR�DFFRXQW�WKH�HOHSKDQW·V�GLHW��EHKDYLRXU��
VRFLDO� RUJDQL]DWLRQ�� DQG� ELRORJ\� EXW� FDQ� QHYHU�
UHSODFH� WKH�ZLOG� HQYLURQPHQW� �+XWFKLQV� �������
)RU� H[DPSOH� RXU� HIIRUWV� WR� HQVXUH� QXWULWLRQ�
FDQ� GHSULYH� WKHVH� DQLPDOV� RI� WKH� EHKDYLRXUDO�
VWLPXODWLRQ�RI�IRUDJLQJ�

,QWHUDFWLRQ�ZLWK�KXPDQV�KDV�EHHQ�D�PDMRU� DUHD�
RI� VWXG\� EHFDXVH� RI� WKH� HOHSKDQWV·� HIIHFWV� RQ�
FRQVHUYDWLRQ� DQG� IUDJPHQWDWLRQ� LQ� WKH� ZLOG�
�.XPDU�	�6LQJK��������+XPDQ�DFWLYLW\�KDV�EHHQ�
VKRZQ�WR�GHFUHDVH�IRUDJLQJ�HIÀFLHQF\�DQG�LQGXFH�
SK\VLRORJLFDO� VWUHVV� RQ� ZLOG� $VLDQ� HOHSKDQWV��

)RU�H[DPSOH��RQ�WKH�9DOSDUDL�3ODWHDX��HOHSKDQWV�
UHVSRQGHG� WR� KXPDQ� GHQVLW\� E\� DYRLGLQJ�
SODFHV�ZKHUH�KXPDQV�ZHUH� OLNHO\� WR�JR� DQG�E\�
VKRZLQJ�LQFUHDVHG�DJLWDWLRQ�DQG�DOHUWQHVV��7KHVH�
HOHSKDQWV� DOVR� KDG� UHGXFHG� IRUDJLQJ� HIÀFLHQF\�
DURXQG�KXPDQV��.XPDU�	�6LQJK��������&DSWLYH�
EUHG�$VLDQ�HOHSKDQWV�DUH�DOVR�VXEMHFW� WR�D�ZLGH�
UDQJH� RI� LQWHUDFWLRQV� ZLWK� KXPDQV�� +RZHYHU��
EHFDXVH�WKH\�IHDU�KXPDQV�OHVV��WKH\�FDQ�EH�PRUH�
GDQJHURXV��,Q�IDFW��FDSWLYH�EUHG�HOHSKDQWV�DVVDXOW�
KDQGOHUV�PXFK�PRUH�IUHTXHQWO\�WKDQ�ZLOG�FDXJKW�
HOHSKDQWV��+LOGHEUDQGW�HW�DO���������

$OWKRXJK� HOHSKDQWV� LQ� ]RRV� KDYH� FORVH� FRQWDFW�
ZLWK�NHHSHUV��PXFK�PRUH�RI� WKHLU� WLPH� LV� VSHQW�
LQ� OHVV� LQWHQVLYH� LQWHUDFWLRQ� ZLWK� YLVLWRUV��
,QWHUDFWLRQV� RI� RWKHU� ]RR� VSHFLHV� ZLWK� YLVLWRUV�
KDYH�EHHQ�LQYHVWLJDWHG��:HOOV��������IRXQG�WKDW�
ORZ� YLVLWRU� GHQVLW\� DSSHDUV� WR� EH� OHVV� VWUHVVIXO�
IRU� JRULOODV�� :LWK� KLJK� YLVLWRU� GHQVLW\�� JRULOODV�
VKRZHG� VWHUHRW\SLF� EHKDYLRXUV� DQG� EHKDYLRXUV�
RWKHUZLVH� VHHQ� GXULQJ� LQWUD�JURXS� DJJUHVVLRQ�
�:HOOV� ������� 2Q� WKH� RWKHU� KDQG�� JRULOODV� DW�
'LVQH\·V� $QLPDO� .LQJGRP� 7KHPH� 3DUN� GLG�
QRW� VKRZ� VLJQLÀFDQW� GLIIHUHQFHV� LQ� VWHUHRW\SLF�
EHKDYLRXU�ZLWK�VPDOO�DQG�ODUJH�FURZG�VL]HV�EXW�
JRULOODV�ZHUH�OHVV�YLVLEOH�ZKHQ�WKHUH�ZHUH�ODUJH�
FURZGV��.XKDU��������$OWKRXJK�YDULRXV�VWXGLHV�
KDYH�VKRZQ�WKDW�SULPDWHV�VKRZ�PRUH�DJJUHVVLYH�
EHKDYLRU�ZLWK�ODUJHU�FURZG�VL]HV��PRGHUDWH�VL]HG�
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FURZGV�PD\�SURYLGH�VHQVRU\�HQULFKPHQW�LQ�VRPH�
DQLPDOV� �)HUQDQGH]� HW� DO�� ������� 1LPRQ� DQG�
'D]LHO� ������� IRXQG� WKDW� D� ORQJ�ELOOHG� FRUHOOD�
H[KLELWHG� PRUH� DFWLYLW\� DQG� QRQ�VWHUHRW\SLF�
GDQFLQJ�ZKHQ� WKHUH�ZHUH� LQFUHDVHG�QXPEHUV�RI�
YLVLWRUV��+RZHYHU��WKHUH�VHHPHG�WR�EH�D�OLPLW�WR�
KRZ�PDQ\�YLVLWRUV�WKH�FRUHOOD�SUHIHUUHG��1LPRQ�
	�'D]LHO�������

%RWK�HOHSKDQWV�DQG�SULPDWHV�DUH�SRSXODU�ZLWK�WKH�
]RR�YLVLWLQJ�SXEOLF�DQG�DUH�RIWHQ�H[SRVHG�WR�KLJK�
QXPEHUV�RI�YLVLWRUV��7KH�QXPEHU�RI�YLVLWRUV�SUHVHQW�
DW� DQ� H[KLELW� FDQ� LQÁXHQFH� VRXQG� OHYHOV��ZKLFK�
FDQ�GLIIHU�GUDVWLFDOO\�IURP�QDWXUDO�HQYLURQPHQWV��
�&OXEE�	�0DVRQ� �������+RVH\� ������� VKRZHG�
WKDW�WKHUH�ZHUH�FOHDU�EHKDYLRXUDO�GLIIHUHQFHV�LQ�D�
QXPEHU�RI�VSHFLHV�ZKHQ�DQ�DXGLHQFH�ZDV�SUHVHQW�
RU�DEVHQW��(DUO\�VWXGLHV�KDYH�VKRZQ�WKDW�KXPDQ�
YLVLWRUV�FUHDWH�D�VWUHVVIXO�HQYLURQPHQW�IRU�FDSWLYH�
SULPDWHV�� +RZHYHU�� ODWHU� VWXGLHV� VXJJHVW� WKDW�
HQYLURQPHQWV�FDQ�EH�FUHDWHG�WKDW�DOORZ�SULPDWHV�
WR�LQWHUDFW�ZLWK�YLVLWRUV�ZLWKRXW�LQFUHDVLQJ�VWUHVV�
�+RVH\��������

6WHUHRW\SLF� EHKDYLRXUV� DUH� IUHTXHQWO\�
DVVRFLDWHG� ZLWK� SK\VLFDO� FRQÀQHPHQW�� DYHUVLYH�
HQYLURQPHQW�� DQG�RU� ORZ� VWLPXODWLRQ� �0DVRQ�HW�
DO���������2Q�D�SK\VLRORJLFDO�OHYHO��VWHUHRW\SLHV�
KDYH� EHHQ� DVVRFLDWHG� ZLWK� D� GHFUHDVH� LQ� KHDUW�
UDWH� DQG� UHGXFHG� V\PSDWKHWLF� QHUYRXV� V\VWHP�
DFWLYDWLRQ�GXH�WR�FKURQLF�VWUHVV��.RROKDDV�HW�DO��
������� 6WHUHRW\SLF� EHKDYLRXUV� KDYH� EHHQ� XVHG�
DV� D� YDOLGDWHG�PHWULF� RI� EHKDYLRXUDO�ZHOIDUH� LQ�
FDSWLYH�HOHSKDQWV� �0DVRQ�	�9HDVH\��������)RU�
HOHSKDQWV��VRPH�FRPPRQ�VWHUHRW\SLF�EHKDYLRXUV�
LQFOXGH� ZHDYLQJ�� KHDG� EREELQJ�� WUXQN� WRVVLQJ��
DQG�SDFLQJ��7KHVH�EHKDYLRXUV�DUH�PRUH�FRPPRQ�
LQ� ROGHU� HOHSKDQWV� �*UXEHU� HW� DO�� ������� $Q�
LQFUHDVH� LQ� VWHUHRW\SLF�EHKDYLRXU�KDV� DOVR�EHHQ�
FRUUHODWHG� ZLWK� D� GHFUHDVH� LQ� WHPSHUDWXUH� DQG�
ZLWK�SUR[LPLW\�WR�IHHGLQJ�WLPH��5HHV��������

3K\VLFDO�VHWWLQJ�DQG�VHQVRU\�GHSULYDWLRQ�PD\�DOVR�
FRQWULEXWH�WR�VWHUHRW\S\�LQ�HOHSKDQWV��(O]DQRZVNL�
DQG� 6HUJLHO� ������� VWXGLHG� DQ� HOHSKDQW� DW� WKH�
:URFODZ�0XQLFLSDO�=RR�LQ�3RODQG�LQ�DQ�LQGRRU�
SHQ� DQG� DQ� RXWGRRU� SHQ� DQG� IRXQG� VWHUHRW\SLF�
EHKDYLRXUV�ZHUH�PRUH�FRPPRQ�ZKHQ�WKH�HOHSKDQW�
ZDV�SODFHG�LQ�DQ�LQGRRU�SHQ�DIWHU�VSHQGLQJ�WLPH�
LQ� WKH� RXWGRRU� SHQ�� 3DWWHUQV� OLNH� WKHVH� SURYLGH�

YDOXDEOH� FOXHV� WKDW� KDYH� EHHQ� XVHG� WR� LPSURYH�
]RR�PDQDJHPHQW�SUDFWLFH�DQG�HQFORVXUH�GHVLJQ�

=RRV� FRQWLQXH� WR� DGRSW� QHZ� PHWKRGV� RI�
PDQDJHPHQW�� FDUH�� DQG� HQULFKPHQW� WR� UHGXFH�
WKH� IUHTXHQF\� RI� VWHUHRW\SLF� EHKDYLRXU�� 0DQ\�
DQLPDOV�� HOHSKDQWV� LQFOXGHG�� HQJDJH� LQ� VWHUHR�
W\SLF� EHKDYLRXU� WKDW� FDQQRW� EH� SLQSRLQWHG� WR� D�
SDUWLFXODU�FDXVH��:KHQ�FDXVDO�LQÁXHQFHV�DUH�QRW�
FOHDU��SURYLGLQJ�HIIHFWLYH�HQULFKPHQW�LV�GLIÀFXOW��
,Q� DGGLWLRQ�� UHGXFWLRQ� LQ� VWHUHRW\SLF� EHKDYLRXU�
IURP� HQULFKPHQW� PD\� WDNH� WLPH� WR� PDQLIHVW�
LWVHOI��0DVRQ�HW�DO���������7KLV�VWXG\�H[DPLQHG�
VWHUHRW\SLF�EHKDYLRXU� LQ� ]RR�HOHSKDQWV� LQ�RUGHU�
WR� GHWHUPLQH� LI� ODUJH� JURXSV� RI� KXPDQ� YLVLWRUV�
DUH� VWUHVVRUV�� ,Q� DGGLWLRQ�� ZH� ORRNHG� DW� WKH�
HOHSKDQWV·� ORFDWLRQDO� SDWWHUQV�ZLWKLQ� HQFORVXUHV�
DV�DQ�DGGLWLRQDO�LQGLFDWRU�RI�HOHSKDQW�UHVSRQVH�WR�
KXPDQ�FURZGV��

0HWKRGV

7KH� VXEMHFWV� RI� WKLV� VWXG\� LQFOXGHG� QLQH�$VLDQ�
HOHSKDQWV�KRXVHG�DW� WKH�5LYHU·V�(GJH�H[KLELW�DW�
WKH�6W��/RXLV�=RR��7KH\� FRQVLVWHG�RI� RQH� DGXOW�
EXOO��5DMD��DQG�ÀYH�DGXOW�FRZV��6UL��(OOLH��5DQL��
3HDUO�� DQG� 'RQQD�� $OO� DGXOW� HOHSKDQWV� ZHUH�
FDSWLYH� ERUQ�� 7KHUH� ZHUH� DOVR� WKUHH� IHPDOH�
FDOYHV��0DOLKD�ERUQ�WR�(OOLH� LQ�������-DGH�ERUQ�
WR�5DQL� LQ�������DQG�.HQ]L�ERUQ� WR�5DQL� LQ� WKH�
VXPPHU�RI�������$OO�FDOYHV�ZHUH�ERUQ�DW�WKH�6W��
/RXLV�=RR�

'XULQJ� WKH� HQWLUH� REVHUYDWLRQ� SHULRG� 5DMD� ZDV�
VHSDUDWHG� IURP� WKH� IHPDOH� HOHSKDQWV� WR� DYRLG�
SRWHQWLDO� FRQÁLFWV� WKDW� FDQ� RFFXU� ZKHQ� PDOHV�
DQG�IHPDOHV�LQWHUDFW��7KH�FRZV�DQG�FDOYHV�ZHUH�
SODFHG� WRJHWKHU�� XVXDOO\� LQ� JURXSV� RI� WKUHH� WR�
IRXU��EXW�5DMD�ZDV�DOZD\V�DORQH��

7KH� 6W�� /RXLV� =RR� KDV� WZR� DGMDFHQW� HOHSKDQW�
HQFORVXUHV�RI������DQG�����P��� VHSDUDWHG�E\�D�
ZDOO��)LJ������7KH�HQFORVXUHV�FRQWDLQHG�WUHHV��WUHH�
VWXPSV��SRQGV��DQG�URFN�IRUPDWLRQV��)LJ������5DMD�
ZDV�DOZD\V�NHSW�DORQH�LQ�DQ�HQFORVXUH�DQG�ZDV�RQ�
H[KLELW�PRUH�WKDQ�WKH�RWKHUV��7KH�RWKHU�HOHSKDQWV�
ZHUH� NHSW� LQ� GLIIHUHQW� JURXSV� WKURXJKRXW� WKH�
REVHUYDWLRQ� SHULRG�� 7KH� FDOYHV� ZHUH� PDLQO\�
SODFHG�LQ�WKH�H[KLELW�ZLWK�WKHLU�PRWKHU�DQG�RQH�RU�
WZR�RWKHU�IHPDOHV��7KH�VDPH�JURXSV�RI�HOHSKDQWV�
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ZHUH� SODFHG� WRJHWKHU� IUHTXHQWO\�� IRU� H[DPSOH��
5DQL�� (OOLH�� DQG� 0DOLKD� ZHUH� XVXDOO\� SODFHG�
WRJHWKHU�� 0DQ\� WLPHV�� WKH� PRWKHU� ZDV� SUHVHQW�
ZLWK� WKH�\RXQJHU� HOHSKDQWV��5DQL�ZDV�SUHJQDQW�
GXULQJ� WKH� ����� REVHUYDWLRQ� SHULRG� DQG� .HQ]L�
ZDV�RQO\�REVHUYHG�LQ�WKH�IDOO�RI�������

8VXDOO\� WKH� VPDOO� HQFORVXUH� KRXVHG� D� JURXS� RI�
WZR� WR� WKUHH� IHPDOH� HOHSKDQWV� RU� 5DMD� DQG� WKH�
ODUJHU� IRXU� WR� VL[� IHPDOHV�RU�5DMD� �)LJ�� ����)RU�
TXDQWLÀFDWLRQ� RI� VSDFH� XVH� ZH� QRWHG� ZKHWKHU�
HOHSKDQWV� ZHUH� ORFDWHG� DW� WKH� IURQW��PLGGOH�� RU�
UHDU�RI�WKH�ODUJH�HQFORVXUH�DQG�WKH�IURQW�RU�UHDU�RI�
WKH�VPDOO�HQFORVXUH��)LJ�����

7KH� HOHSKDQWV� DW� WKH� 6W�� /RXLV� =RR� ZHUH� IHG�
ORFDOO\� JURZQ�� JUDVV�EDVHG� KD\�� 7KH� HOHSKDQWV�
ZHUH�DOVR� IHG�SHOOHWV��ZKLFK�SURYLGH� WKHP�ZLWK�
DGGLWLRQDO� YLWDPLQV� DQG� PLQHUDOV�� $V� WUHDWV��
WKH� HOHSKDQWV� UHFHLYHG�SURGXFH� VXFK� DV� FDUURWV��
DSSOHV�� DQG� EDQDQDV�� ,Q� DGGLWLRQ� WR� WKH� IRRG�
SURYLGHG� IRU� WKHP�� WKH� HOHSKDQWV� DOVR� DWH� IURP�
WKH�WUHHV�DQG�VKUXEV�JURZLQJ�LQ�WKHLU�HQFORVXUHV��
7KH�]RRNHHSHUV�QRUPDOO\�IHG�WKH�HOHSKDQWV�WKUHH�
WLPHV�D�GD\�E\�WKURZLQJ�EXQGOHV�RI�KD\�DQG�RWKHU�
LWHPV�LQWR�WKH�KROGLQJ�DUHD��

)RU�WKLV�VWXG\��WKH�HOHSKDQWV�ZHUH�REVHUYHG�IURP�
)HEUXDU\� ����� WR�$SULO� ����� DQG�$XJXVW� �����

)LJXUH�����9LHZ�RI�WKH�VPDOO��OHIW��DQG�ODUJH��ULJKW��HQFORVXUHV�IURP�WKH�YLVLWRU�DUHD�

)LJXUH�����7KH�5LYHU·V�(GJH�HOHSKDQW�H[KLELW�LQ�WKH�6W��/RXLV�=RR�
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WR�'HFHPEHU� ������ ,Q� 'HFHPEHU�� -DQXDU\�� DQG�
)HEUXDU\��WHPSHUDWXUHV�UDQJHG�IURP����)�WR����)��
GXULQJ�WKH�VSULQJ�DQG�IDOO�PRQWKV�� WHPSHUDWXUHV�
UDQJHG� IURP����)� WR� ���)��7KH� HOHSKDQWV�ZHUH�
QHYHU�REVHUYHG�LQ�VQRZ�RU�KHDY\�UDLQ��$OWKRXJK�
]RR�YLVLWDWLRQ�LV�W\SLFDOO\�KLJKHU�LQ�ZDUP�ZHDWKHU��
ODUJH�DQG�VPDOO�FURZGV�ZHUH�REVHUYHG�GXULQJ�DOO�
VHDVRQV��2EVHUYDWLRQV�WRRN�SODFH�GXULQJ�QRUPDO�
]RR�KRXUV��EHWZHHQ���DP�DQG���SP�

)RFDO� DQLPDO� REVHUYDWLRQV� DQG� VFDQ� VDPSOLQJ�
ZHUH�FRQGXFWHG�E\�.�.�� LQ�����KRXU�EORFNV�IRU�
D�WRWDO�RI����KRXUV��WKH�EHKDYLRXUDO�HWKRJUDP�LV�
VKRZQ� LQ� 7DEOH� ���� 6WHUHRW\SLF� EHKDYLRXU� ZDV�
UHFRUGHG� XVLQJ� IRFDO� VDPSOLQJ� �7DEOH� ���� 7KH�
W\SH�DQG�OHQJWK�RI�VWHUHRW\S\�ZDV�UHFRUGHG��6FDQ�
VDPSOLQJ� ZDV� FRQGXFWHG� WR� REWDLQ� DQ� DFWLYLW\�
EXGJHW�RI�WKH�HOHSKDQWV�DQG�DVVHVV�VSDFH�XVH�IRU�
HDFK�HQFORVXUH��6FDQ�VDPSOHV�ZHUH�FROOHFWHG�DW�
ÀYH�PLQXWH�LQWHUYDOV��6FDQV�LQFOXGHG�WKH�DFWLYLW\�
RI�HDFK�HOHSKDQW� LQ� WKH�HQFORVXUH��7DEOH����DQG�
ZKHWKHU�HDFK�HOHSKDQW�ZDV�LQ�WKH�IURQW��PLGGOH�RU�

UHDU�RI�WKH�ODUJH�HQFORVXUH�RU�LQ�WKH�IURQW�RU�UHDU�
RI�WKH�VPDOO�HQFORVXUH��)LJ������1RW�DOO�HOHSKDQWV�
ZHUH�SUHVHQW�IRU�HDFK�REVHUYDWLRQ�EORFN��VR�VRPH�
HOHSKDQWV� KDYH� PRUH� REVHUYDWLRQ� KRXUV� WKDQ�
RWKHUV�

&URZG� VL]H�ZDV� FDWHJRUL]HG� DV� ´KLJKµ� �JUHDWHU�
WKDQ� �� LQGLYLGXDOV�� DQG� ´ORZµ� ��� RU� IHZHU�
LQGLYLGXDOV�� DXGLHQFH� DWWHQGDQFH�� 7KLV� LV�
FRQVLVWHQW�ZLWK� WKH�PHWKRGV� LQ�$QGHUVRQ� HW� DO��
�������ZKR�VWXGLHG�WKH�HIIHFWV�RI�KXPDQ�YLVLWRU�
GHQVLW\�LQ�]RR�DQLPDO�SHWWLQJ��

7R� GHWHUPLQH� VWDWLVWLFDO� VLJQLÀFDQFH� �S�������
EHWZHHQ�YDULDEOHV�XQGHU�KLJK�DQG�ORZ�DXGLHQFH�
DWWHQGDQFH�� SDLUHG� GLIIHUHQFH� WHVWV� ZHUH�
FRQGXFWHG�� 7R� WDNH� LQWR� DFFRXQW� WHPSHUDWXUH�
HIIHFWV�WKDW�FRXOG�LQÁXHQFH�VWHUHRW\SLF�EHKDYLRXU��
D� OLQH�RI�EHVW�ÀW�ZDV�GHWHUPLQHG� WKURXJK� OLQHDU�
UHJUHVVLRQ�� $� 3HDUVRQ·V� FRUUHODWLRQ� FRHIÀFLHQW�
ZDV� FDOFXODWHG� WR�GHWHUPLQH� WKH� VWUHQJWK�RI� WKH�
OLQHDU�UHODWLRQVKLS��

7DEOH�����%HKDYLRXUDO�HWKRJUDP�
6DPSOLQJ %HKDYLRXU 'HVFULSWLRQ
6FDQ 'ULQNLQJ 7KH�HOHSKDQW�XVHV�KLV�WUXQN�WR�GUDZ�XS�ZDWHU��7KH�HOHSKDQW�WKHQ�PRYHV�WKH�WUXQN�

WRZDUG�KLV�RU�KHU�KHDG�DQG�UHOHDVHV�WKH�ZDWHU�LQWR�KLV�KHU�PRXWK�
(DWLQJ 7KH�HOHSKDQW�XVHV�KLV�WUXQN�WR�SLFN�XS�IRRG�DQG�XVHV�WKH�WUXQN�WR�SODFH�WKH�IRRG�

LQ�KLV�PRXWK�
5HVWLQJ 7KH� HOHSKDQW� LV� VWDQGLQJ� XS� EXW� LV� QRW� PDNLQJ� DQ\� VSHFLÀF� PRYHPHQWV� LQ� D�

SDUWLFXODU�GLUHFWLRQ��+H�PD\�DOVR�EH�HQJDJLQJ�LQ�ERG\�VZD\LQJ�RU�WUXQN�VZD\LQJ��
*URRPLQJ 7KH�HOHSKDQW�WKURZV�PXG�RU�GLUW�RQ�KLV�RU�KHU�EDFN�XVLQJ�WKH�WUXQN��7KH�HOHSKDQW�

FDQ�DOVR�XVH�WKH�WUXQN�WR�GUDZ�XS�ZDWHU�DQG�VSUD\�LW�RQ�WKH�ERG\�
0RYHPHQW $Q\� PRYHPHQW� E\� WKH� HOHSKDQW� LQ� QR� SDUWLFXODU� GLUHFWLRQ� LQ� UHODWLRQ� WR� WKH�

DXGLHQFH��7KH�HOHSKDQW�FDQ�DOVR�EH�PRYLQJ�WRZDUG�DQRWKHU�HOHSKDQW�RU�HQJDJLQJ�
LQ�SDFLQJ�EHKDYLRXU��

3OD\ 7KH�HOHSKDQW�SLFNV�XS�IRRG�ZLWK�WUXQN�EXW�GRHV�QRW�HDW��7KH�HOHSKDQW�XVHV�IHHW�
WR�PRYH�JURXQG��PXG��GLUW��HWF���$Q\�VRFLDO�FRQWDFW�ZLWK�DQRWKHU�HOHSKDQW� LQ�D�
SK\VLFDO�PDQQHU�LV�LQFOXGHG�LQ�WKLV�FDWHJRU\�DV�ZHOO��

2WKHU $Q\� EHKDYLRXUV� WKDW� GLG� QRW� ÀW� LQWR� D� SDUWLFXODU� FDWHJRU\� OLVWHG� DERYH�� 7KLV�
LQFOXGHG�DQ�HOHSKDQW�RXW�RI�YLHZ�DQG�HOHSKDQWV�VZLPPLQJ�

)RFDO 3DFLQJ 7KH� HOHSKDQW� PDNHV� PRYHPHQW� WKDW� VKRZV� QR� DSSDUHQW� SXUSRVH�� 7KHUH� LV� D�
UHSHWLWLYH�SDWWHUQ�WR�WKH�ZDONLQJ��DQG�WKHUH�LV�QR�LQKHUHQW�GHVWLQDWLRQ�

7UXQN�
VZD\LQJ

7KH�HOHSKDQW�PRYHV�WUXQN�IURP�VLGH�WR�VLGH�ZLWKRXW�DQ\�SXUSRVH�LQ�WKH�SDUWLFXODU�
DFW�

%RG\�
VZD\LQJ

7KH�HOHSKDQW�VKLIWV�LWV�ZHLJKW�IURP�VLGH�WR�VLGH�LQ�D�UHSHWLWLYH�PRWLRQ��7KH�HOHSKDQW�
FDQ�SLFN�XS�KLV�IHHW�ZLWKRXW�PDNLQJ�DQ\�PRYHPHQW�

+HDG�
VZD\LQJ

7KH�HOHSKDQW�QRGV�KHDG�EDFN�DQG�IRUWK�ZLWKRXW�VHUYLQJ�DQ\�SXUSRVH��7KHUH�LV�D�
QRWLFHDEOH�SDWWHUQ�LQ�WKH�VZD\LQJ�EHKDYLRXU�
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)LJXUH�����3HUFHQWDJHV�RI�WLPH�HOHSKDQWV�HQJDJHG�
LQ�VWHUHRW\S\�LQ�WZR�HQFORVXUH�W\SHV�

5HVXOWV

2I�WKH�QLQH�HOHSKDQWV�VWXGLHG�ÀYH�ZHUH�REVHUYHG�
H[KLELWLQJ� VWHUHRW\SLF� EHKDYLRXU�� ZLWK� 5DMD�
VKRZLQJ� WKH� KLJKHVW� WLPH� LQ� VWHUHRW\S\� �7DEOH�
���� ([WHQW� RI� VWHUHRW\S\� �7DEOH� ��� DQG� W\SH� RI�
VWHUHRW\S\� H[KLELWHG� YDULHG� E\� LQGLYLGXDO�� 5DMD�
ZDV�WKH�RQO\�HOHSKDQW�ZKR�HQJDJHG�LQ�VWHUHRW\SLF�
SDFLQJ��+H�SDFHG�EDFN�DQG�IRUWK�DW� WKH�EDFN�RI�
WKH� VPDOOHU� HQFORVXUH� DQG� GLDJRQDOO\� EHWZHHQ�
WKH�EDFN�DQG�PLGGOH�RI�WKH�ODUJH�HQFORVXUH��(OOLH��
5DQL�� 6UL�� DQG� 3HDUO� DOO� H[KLELWHG� VWHUHRW\SLF�
ERG\� VZD\LQJ�� (OOLH� DOVR� H[KLELWHG� VWHUHRW\SLF�
WUXQN�VZD\LQJ��

7KHUH�ZDV�OLWWOH�FKDQJH�LQ�VWHUHRW\SLF�EHKDYLRXU�
RYHU� WLPH�� 2QO\� (OOLH� GLVSOD\HG� VLJQLÀFDQWO\�
GLIIHUHQW�OHYHOV�RI�VWHUHRW\SLF�EHKDYLRXU�EHWZHHQ�
WKH� WZR�\HDUV�ZLWK�DQ� LQFUHDVH� IURP��������LQ�
�����WR��������LQ�������SDLUHG�GLIIHUHQFH�WHVW��
S ����[��������

(OHSKDQWV�VSHQW�YDU\LQJ�DPRXQWV�RI� WLPH�LQ�WKH�
VPDOO�DQG�ODUJH�HQFORVXUHV�EXW�WKH�SHUFHQWDJHV�RI�
WLPH�HQJDJHG�LQ�VWHUHRW\S\�ZHUH�QRW�VLJQLÀFDQWO\�
GLIIHUHQW� EHWZHHQ� HQFORVXUHV� IRU� DQ\� HOHSKDQW�
�)LJ������(OHSKDQWV�ZHUH�REVHUYHG�DFURVV�D�ZLGH�
UDQJH� RI� ZHDWKHU� FRQGLWLRQV� ZLWK� WHPSHUDWXUHV�
UDQJLQJ�IURP����WR������)����������)�IRU�5DMD��
������)�IRU�(OOLH��DQG�������)�IRU�5DQL�DQG�6UL���
7KHUH�ZDV�QR�VLJQLÀFDQW�FRUUHODWLRQ�EHWZHHQ�WKH�
SHUFHQW�RI�WLPH�VSHQW�LQ�VWHUHRW\SLF�EHKDYLRXU�DQG�
WKH�DPELHQW�WHPSHUDWXUH�>5DMD��5� ���������Q �
�����(OOLH��5� ���������Q ����5DQL��5� ��������
�Q ����DQG�6UL��5� ��������Q ���@��

(IIHFWV�RI�FURZG�VL]H�RQ�VWHUHRW\SLF�EHKDYLRXU

5DMD�� 6UL� DQG� (OOLH� DOO� VSHQW� VLJQLÀFDQWO\�PRUH�
WLPH� LQ� VWHUHRW\S\� ZLWK� ORZ� FURZGV� FRPSDUHG�
ZLWK� KLJK� FURZGV� �5DMD�� SDLUHG� GLIIHUHQFH� WHVW��
S �������6UL��SDLUHG�GLIIHUHQFH� WHVW��S ��[�������
(OOLH�� SDLUHG� GLIIHUHQFH� WHVW�� S �� [� �������7KHUH�
ZDV�QR� VWDWLVWLFDO�GLIIHUHQFH�EHWZHHQ� VPDOO� DQG�
ODUJH�FURZG�VL]HV�IRU�5DQL�DQG�3HDUO��

(IIHFWV�RI�FURZG�VL]H�RQ�XVH�RI�VSDFH

(OHSKDQWV� GLG� QRW� XVH� WKH� VSDFH� LQ� WKH� ODUJH�
HQFORVXUH� ��������� P��� HYHQO\� �&KL�VTXDUH�
*RRGQHVV�RI�)LW�WHVW�YDOXH �������S�YDOXH� ��������
DQG�DYRLGHG�WKH�IURQW�DUHD��7KH\�VSHQW�HYHQ�OHVV�
WLPH�DW�WKH�IURQW�RI�WKH�HQFORVXUH�ZKHQ�WKHUH�ZHUH�
ODUJH�FURZG�VL]HV��)LJ������

/RFDWLRQ�ZLWKLQ�WKH�VPDOO�HQFORVXUH���������P���
ZDV�GHVLJQDWHG�DV�´IURQWµ�DQG�´EDFNµ��RFFXS\LQJ�
���� DQG� ���� RI� WKH� HQFORVXUH�� 7KHUH� ZDV� QR�
VLJQLÀFDQW� GLIIHUHQFH� LQ� WKH� WLPH� VSHQW� DW� WKH�

7DEOH�����6WHUHRW\SLF�EHKDYLRXU�GLVSOD\HG�E\�HOHSKDQWV�
����0LQXWHV�REVHUYHG ��6WHUHRW\S\

1DPH 6H[ $JH 7RWDO 6WHUHRW\S\ &URZG�VL]H��� &URZG�VL]H�!�
5DMD 0 �� ���� ��� ������ ������
6UL ) �� ��� �� ������ ��
(OOLH ) �� ��� ��� ������ ������
5DQL ) �� ��� ��� ������ ������
3HDUO ) �� ��� � ����� ���
'RQQD ) �� ��� � � �
0DOLKD ) � ��� � � �
-DGH ) � ��� � � �
.HQ]L ) � ��� � � �
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IURQW� DQG� EDFN� RI� WKH� VPDOO� HQFORVXUH� �&KL�
6TXDUH�*RRGQHVV�RI�)LW�WHVW�YDOXH ������S�YDOXH�
 ��������UHJDUGOHVV�RI�FURZG�VL]H��)LJ������.HQ]L�
ZDV�QRW�LQFOXGHG�LQ�WKLV�DQDO\VLV�EHFDXVH�VKH�ZDV�
QRW�SUHVHQW�IRU�WKH�LQLWLDO����KRXUV�RI�REVHUYDWLRQ�
FRQGXFWHG�LQ������

'LVFXVVLRQ

6WHUHRW\SLF�EHKDYLRXUV�

7KLV� VWXG\� IRXQG� KLJKHU� OHYHOV� RI� VWHUHRW\SLF�
EHKDYLRXU� LQ� IRXU� RXW� RI� VL[� DGXOW� HOHSKDQWV� DW�
WKH� 6W�� /RXLV� =RR�� FRPSDUHG� WR� GH� 0HO� HW� DO��
��������ZKR�IRXQG���������������DQG�������RI�
EHKDYLRXUV�WR�EH�VWHUHRW\SLF�DW�WKUHH�LQVWLWXWLRQV�
KROGLQJ�FDSWLYH�HOHSKDQWV�LQ�6UL�/DQND��+RZHYHU��
RYHUDOO�VWHUHRW\SLF�EHKDYLRXU�H[KLELWHG�ZDV�OHVV�
WKDQ� WKH�����REVHUYHG�E\�*UXEHU�HW�DO�� �������
LQ� FLUFXV� HOHSKDQWV�� 5DMD�� WKH� PDOH� HOHSKDQW��
H[KLELWHG� WKH� JUHDWHVW� DPRXQW� RI� VWHUHRW\SLF�
EHKDYLRXU�DQG�ZDV� WKH�RQO\�HOHSKDQW� WR�GLVSOD\�
VWHUHRW\SLF� SDFLQJ�� +H� ZDV� WKH� RQO\� HOHSKDQW�

WKDW�ZDV�KRXVHG�DORQH��$OO�RWKHU�HOHSKDQWV�ZHUH�
NHSW�LQ�JURXSV�RI�WKUHH�WR�VL[��1RYDN�HW�DO���������
IRXQG�VRFLDO�LVRODWLRQ�ZDV�UHODWHG�WR�PRUH�VWUHVV�
DQG�LQFUHDVHG�VWHUHRW\SLF�EHKDYLRXUV�LQ�SULPDWHV��
$OWKRXJK�D�VDPSOH�VL]H�RI�RQH�SUHFOXGHV�GHÀQLWLYH�
FRQFOXVLRQV��RXU�UHVXOWV�DUH�FRQVLVWHQW�ZLWK�VXFK�
D�YLHZ�DQG�VXSSRUWV�PDQDJHPHQW�RI�HOHSKDQWV�DV�
VRFLDO�JURXSV�DQG�SURYLGLQJ�JUHDWHU�EHKDYLRXUDO�
HQULFKPHQW�IRU�LQGLYLGXDOO\�KRXVHG�HOHSKDQWV��

*UXEHU� HW� DO�� ������� VWXGLHG� FKDLQHG� FLUFXV�
HOHSKDQWV� DQG� IRXQG� WKDW� UHVWUDLQW� ZDV� PRUH�
UHVWULFWLYH� IRU� WKH� \RXQJHU� HOHSKDQWV� DQG� WKLV�
UHVXOWHG� LQ� LQFUHDVHG� VWHUHRW\SLF� EHKDYLRXU�
LQ� WKHP�� ,Q� FRQWUDVW�� 5HHV� ������� IRXQG� ROGHU�
HOHSKDQWV�GLVSOD\HG�PRUH�VWHUHRW\SLF�EHKDYLRXU��
&RQWUDU\� WR�*UXEHU�HW�DO�� �������DQG� VLPLODU� WR�
5HHV���������LQ�RXU�VWXG\�VWHUHRW\SLF�EHKDYLRXU�
ZDV�PRUH� SUHYDOHQW� LQ� WKH� ROGHU� HOHSKDQWV� DQG�
WKH�WKUHH�\RXQJHVW�GLVSOD\HG�QR�VWHUHRW\S\�DW�DOO��
7KH� GLIIHUHQFH� EHWZHHQ� RXU� VWXG\� DQG� *UXEHU�
HW� DO�� ������� FRXOG� EH� D� UHVXOW� RI� WKH� GLIIHUHQW�
HQYLURQPHQWV�WKH�HOHSKDQWV�ZHUH�VXEMHFWHG�WR��

)LJXUH�����7LPH�HOHSKDQWV�VSHQW�LQ�GLIIHUHQW�SDUWV�RI�WKH�VPDOO�HQFORVXUH�ZLWK�D�VPDOO�FURZG��OHIW��DQG�
D�ODUJH�FURZG��ULJKW��ZDWFKLQJ�

)LJXUH�����7LPH�HOHSKDQWV�VSHQW�LQ�GLIIHUHQW�SDUWV�RI�WKH�ODUJH�HQFORVXUH�ZLWK�D�VPDOO�FURZG��OHIW��DQG�
D�ODUJH�FURZG��ULJKW��ZDWFKLQJ�
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0DVRQ� HW� DO�� ������� VXJJHVW� WKDW� SURYLGLQJ�
HQULFKPHQW� DQG� D� VWLPXODWLQJ� HQYLURQPHQW� DW� D�
\RXQJ�DJH�FRXOG�SUHYHQW�VWHUHRW\S\�ODWHU��,W�ZRXOG�
EH�LQWHUHVWLQJ�WR�IROORZ�WKH�OHYHOV�RI�VWHUHRW\S\�
H[KLELWHG�E\�WKH�\RXQJ�HOHSKDQWV�DW�WKH�6W��/RXLV�
=RR�RYHU�WLPH�JLYHQ�WKHLU�SDUWLFXODU�HQYLURQPHQW�
DQG�HQULFKPHQW��

7KHUH�ZDV� QR� GLIIHUHQFH� LQ� VWHUHRW\S\� EHWZHHQ�
WKH�VPDOO�DQG�ODUJH�HQFORVXUHV��7KLV�VXJJHVWV�WKDW�
VSDFH�DORQH�LV�QRW�VXIÀFLHQW�HQULFKPHQW�WR�DYRLG�
VWHUHRW\S\��7KLV�ÀQGLQJ�LV�FRQVLVWHQW�ZLWK�/\RQV�
HW�DO���������ZKR�IRXQG�QR�GLIIHUHQFH�LQ�SDFLQJ�
EHKDYLRXU� RI� FDSWLYH� IHOLGV� LQ� GLIIHUHQW� VL]HG�
HQFORVXUHV�

&RQWUDU\� WR� 5HHV� ������� ZH� GLG� QRW� ÀQG� D�
UHODWLRQVKLS�EHWZHHQ�WHPSHUDWXUH�DQG�VWHUHRW\SLF�
EHKDYLRXU��7KH�UDQJH�RI�WHPSHUDWXUH�DW�ZKLFK�RXU�
HOHSKDQWV�ZHUH�REVHUYHG�ZDV�EHWZHHQ����)�DQG�
�����)��DQG�5HHV�FRPSDUHG�VWHUHRW\S\�EHWZHHQ�
������)�DQG������)�

7KLV� VWXG\� SURYLGHV� HYLGHQFH� WKDW� WKHUH� DUH�
EHKDYLRXUDO�GLIIHUHQFHV� LQ� HOHSKDQWV�ZLWK� VPDOO�
DQG�ODUJH�DXGLHQFH�VL]HV��+RVH\��������VXJJHVWV�
WKUHH� K\SRWKHVHV� WR� H[SODLQ� WKH� YLVLWRU� HIIHFW�
RQ� DQLPDO� EHKDYLRXU�� YLVLWRUV� HIIHFW� VRFLDO�
IDFLOLWDWLRQ�� YLVLWRUV� LQGXFH� VWUHVV�� DQG� YLVLWRUV�
VHUYH�DV�HQULFKPHQW��9DULRXV�VWXGLHV�VXSSRUW�WKH�
K\SRWKHVLV� WKDW�YLVLWRUV� LQGXFH�VWUHVV��&KDPRYH�
HW�DO��������%LUNH�������:HOOV��������2XU�VWXG\�
VKRZHG�WKDW�WKHUH�ZDV�D�GHFUHDVH�LQ�VWHUHRW\SLF�
EHKDYLRXU� ZLWK� DQ� LQFUHDVHG� DXGLHQFH� VL]H��
$OWKRXJK�VWXGLHV�KDYH�VXJJHVWHG�WKDW�VWHUHRW\SHV�
PD\� VHUYH� DV� D� FRSLQJ� PHFKDQLVP� �0DVRQ�
������5XVKHQ�	�0DVRQ��������D� ODUJH�ERG\�RI�
OLWHUDWXUH� KDV� DOVR� VKRZQ� WKDW� YDULRXV� FDXVDO�
IDFWRUV�DUH�UHODWHG�WR�VWUHVV��LQFOXGLQJ�GHSULYDWLRQ�
�5XVKHQ� 	�0DVRQ� ������� 0RUH� VSHFLÀFDOO\�� LW�
KDV� EHHQ� IRXQG� WKDW� HQYLURQPHQWV� WKDW� LQGXFH�
PRUH� VWHUHRW\SLF� EHKDYLRXU� KDYH� SRRU� DQLPDO�
ZHOIDUH�RQ�PDQ\�D[HV��5XVKHQ�	�0DVRQ��������
7KH�GHFUHDVHG�DPRXQW�RI�VWHUHRW\SLF�EHKDYLRXU�
ZLWK� ODUJHU� FURZG� VL]HV� REVHUYHG� LQ� RXU� VWXG\�
VXJJHVWV� WKDW� SDVVLYH� KXPDQ� LQWHUDFWLRQ� LV� QRW�
UHODWHG� WR� VWUHVV�� GHSULYDWLRQ�� DQG� RWKHU� VLPLODU�
FDXVDO� IDFWRUV�� 5DWKHU�� ODUJH� FURZG� VL]HV� DUH�
PRUH�FRQVLVWHQW�ZLWK�WKH�K\SRWKHVLV�WKDW�KXPDQ�
YLVLWRUV�VHUYH�DV�D�VRXUFH�RI�HQULFKPHQW�

7KH�DXGLHQFH�DW�WKH�6W��/RXLV�=RR�GRHV�QRW�GLUHFWO\�
LQWHUDFW�ZLWK�WKH�HOHSKDQWV��6WLOO��SDVVLYH�DXGLHQFH�
SUHVHQFH�ZDV�UHODWHG�WR�GHFUHDVHG�VWHUHRW\S\��,W�LV�
SRVVLEOH�WKDW�WKH�SUHVHQFH�RI�SDVVLYH��QRYHO�VWLPXOL�
GLVWUDFW� WKH� HOHSKDQWV� IURP� WKH� SURFHVVHV� WKDW�
PRWLYDWH�VWHUHRW\SLF�EHKDYLRXU��3UHYLRXV�VWXGLHV�
KDYH�VKRZQ�SRVLWLYH�EHKDYLRXUDO�UHVSRQVHV�ZLWK�
DFWLYH��SRVLWLYH�LQWHUDFWLRQ�ZLWK�KXPDQV��6KDUHG�
SK\VLFDO�DFWLYLWLHV�ZLWK�KXPDQV�VXFK�DV�VWURNLQJ�
ZHUH�DVVRFLDWHG�ZLWK�PRUH�SRVLWLYH�EHKDYLRXUDO�
UHVSRQVHV� LQ� ]RR� DQLPDOV� �&OD[WRQ� ������� ,W�
ZRXOG� EH� LQWHUHVWLQJ� WR� GHWHUPLQH� ZKHWKHU�
PRUH�IUHTXHQW�NHHSHU�LQWHUDFWLRQ�RU�PRUH�GLUHFW�
DXGLHQFH� LQWHUDFWLRQ� ZRXOG� IXUWKHU� GHFUHDVH�
VWHUHRW\SLF�EHKDYLRXUV��

$OWKRXJK�PXFK�RI�WKH�FXUUHQW�UHVHDUFK�VKRZV�WKDW�
]RR�YLVLWRUV� DUH�D� VRXUFH�RI� VWUHVV� IRU�SULPDWHV��
WKLV� GRHV� QRW� VHHP� WR� EH� WKH� FDVH� IRU� FDSWLYH�
HOHSKDQWV�� 7KHLU� ]RR� HQYLURQPHQW� DQG� YLVLWRU�
LQWHUDFWLRQ� DUH� YHU\� GLIIHUHQW� IURP� SULPDWHV·��
7KH� HOHSKDQW�YLHZLQJ� H[KLELW� ZDV� FRPSOHWHO\�
RXWGRRUV��ZKLFK�SUHYHQWV�DPSOLÀFDWLRQ�RI�QRLVH�
IURP�D�ODUJH�DXGLHQFH��,Q�FRQWUDVW��PDQ\�SULPDWH�
H[KLELWV� DUH� ERWK� LQGRRU� DQG� RXWGRRU�� &URZG�
QRLVH� FRXOG� EH� PRUH� SUREOHPDWLF� LQ� DQ� LQGRRU�
VHWWLQJ��

(OOLH� ZDV� DQ� LQWHUHVWLQJ� FDVH�� 6KH� H[KLELWHG�
VLJQLÀFDQWO\�PRUH�VWHUHRW\S\�LQ������FRPSDUHG�
ZLWK�������'XULQJ�REVHUYDWLRQ�LQ�������(OOLH�ZDV�
LQ�WKH�ODWH�VWDJHV�RI�SUHJQDQF\�DQG�ZDV�H[SHFWHG�
WR�JLYH�ELUWK�LQ�WKH�VXPPHU�RI�WKDW�\HDU��,Q�������
VKH� ZDV� XVXDOO\� KRXVHG� ZLWK� RWKHU� IHPDOHV��
LQFOXGLQJ� KHU� QHZ� GDXJKWHU�� .HQ]L�� )DFWRUV�
VXFK� DV� WKH� FKDQJHV� LQ� KRXVLQJ� VLWXDWLRQ� DQG�

)LJXUH���� �(OHSKDQW�DW�6W��/RXLV�=RR��SKRWR�E\�
&KULVWD�%DNHU��



��

FRPSDQLRQV�FRXOG�H[SODLQ�KHU�FKDQJH�LQ�OHYHO�RI�
VWHUHRW\S\�EHWZHHQ�WKH�WZR�\HDUV��

8VH�RI�VSDFH�

$OO� HOHSKDQWV�� UHJDUGOHVV� RI� FURZG� VL]H�� VSHQW�
WKH�OHDVW�DPRXQW�RI�WLPH�DW�WKH�IURQW�RI�WKH�ODUJH�
HQFORVXUH��FORVHVW�WR�WKH�FURZGV��(OHSKDQWV�XVHG�
ERWK� IURQW� DQG� UHDU� RI� WKH� VPDOOHU� HQFORVXUH��
UHJDUGOHVV� RI� FURZG� VL]H�� 7KH� HOHSKDQWV·� XVH�
RI� VSDFH� DQG� VLPLODU� IUHTXHQFLHV� RI� VWHUHRW\SLF�
EHKDYLRXU� LQ� WKH� VPDOO� DQG� ODUJH� HQFORVXUHV�
SURYLGH� DGGLWLRQDO� HYLGHQFH� WKDW� VSDFH� DORQH�
LV� QRW� D� NH\� IDFWRU� LQ� WKH�ZHOOEHLQJ� RI� FDSWLYH�
HOHSKDQWV��,W�LV�LPSRUWDQW�WR�QRWH�WKDW�WKH�VPDOOHU�
HQFORVXUH�KDG�D�URFN�IRUPDWLRQ�WKDW�DOORZHG�WKH�
HOHSKDQWV�WR�EH�RXW�RI�YLHZ�IURP�WKH�SXEOLF�HYHQ�
ZKLOH� DW� WKH� IURQW� RI� WKH� HQFORVXUH�� ,Q� FRQWUDVW��
WKH� ODUJH� HQFORVXUH� GLG� QRW� KDYH� DQ\� EDUULHUV�
WR� YLVXDOO\� EORFN� WKH� FURZGV�� ,WV� H[SDQVLYH�
DQG� UHODWLYHO\� RSHQ� VWUXFWXUH�PLJKW� DFWXDOO\� EH�
DQ� XQLQWHQWLRQDOO\� DYHUVLYH� HQYLURQPHQW�� 2XU�
UHVXOWV� VKRZHG� WKDW� ODUJHU� HQFORVXUHV� GR� QRW�
UHVXOW� LQ� PRUH� XVH� RI� VSDFH�� 5DWKHU�� DGGLWLRQDO�
HQULFKPHQW�IDFWRUV�QHHG�WR�EH�IXUWKHU�VWXGLHG�LQ�
RUGHU� WR� GHWHUPLQH� ZK\� VRPH� VSDFHV� DUH� XVHG�
PRUH�WKDQ�RWKHUV�

7KHVH�ÀQGLQJV�DUH�VLPLODU�WR�0DOODSXU�HW�DO���������
ZKR�ORRNHG�DW�HQFORVXUH�GHVLJQ�DQG�VSDFH�XVH�E\�
OHRSDUGV�DW�YDULRXV�]RRV�LQ�VRXWKHUQ�,QGLD��7KH\�
IRXQG�WKDW�WKHUH�ZDV�QR�GLIIHUHQFH�LQ�VWHUHRW\SLF�
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