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2EMHFWLYH��4XHUFHWLQ�LV�D�ELRIODYRQRLG�QRWHG�IRU�LWV�DQWLKLVWDPLQH�
UHOHDVH�DQG�DQWLSUROLIHUDWLYH�HIIHFWV��7KHVH�SURSHUWLHV�FRXOG�
WKHRUHWLFDOO\�SURYH�EHQHILFLDO�LQ�UHYHUVLQJ�WKH�LQIODPPDWRU\�DQG�
SUROLIHUDWLYH�UHVSRQVHV�LQ�K\SHUWURSKLF�VFDUV��7KH�DLP�RI�WKLV�VWXG\�
ZDV�WR�HYDOXDWH�ERWK�SUHYHQWLYH�DQG�FXUDWLYH�HIIHFW�RI�TXHUFHWLQ�RQ�
DQLPDO�PRGHO�RI�K\SHUWURSKLF�VFDUV��
0DWHULDOV�DQG�0HWKRGV��)XOO�WKLFNQHVV�IRXU�FLUFXODU�H[FLVLRQDO�
ZRXQGV�ZHUH�SHUIRUPHG�RQ�HDFK�HDU�RI�WHQ�UDEELWV��4XHUFHWLQ�FUHDP�
ZDV�DSSOLHG�LPPHGLDWHO\�RQ�RQH�ZRXQG�IRU�IRXU�ZHHNV�DV�D�
SUHYHQWLYH�WUHDWPHQW�DQG�IRU�HLJKW�ZHHNV�RQ�RQH�K\SHUWURSKLF�VFDU�
DV�D�FXUDWLYH�WUHDWPHQW��3ODFHER�FUHDP�ZDV�XVHG�IRU�WKH�RWKHU�WZR�
ZRXQGV��
5HVXOWV��&OLQLFDOO\��DIWHU�IRXU�ZHHNV��K\SHUWURSKLF�VFDUV�ZHUH�
GHYHORSHG�LQ�DOO�QRQ�WUHDWHG�DQG�SODFHER�WUHDWHG�ZRXQGV��2Q�WKH�
RWKHU�KDQG��RQO\�����RI�TXHUFHWLQ�WUHDWHG�ZRXQGV�KHDOHG�ZLWK�
K\SHUWURSKLF�VFDUV��7KH�OHYHO�RI�KLVWDPLQH�DQG�K\GUR[\SUROLQH�ZDV�
VLJQLILFDQWO\�LQFUHDVHG�LQ�SODFHER�WUHDWHG�ZRXQGV�LQ�WKH�SUHYHQWLYH�
JURXS��+RZHYHU��WKHLU�OHYHOV�LQ�TXHUFHWLQ�WUHDWHG�ZRXQGV�ZHUH�
VLJQLILFDQWO\�GHFUHDVHG��,Q�WKH�FXUDWLYH�JURXS��DIWHU�HLJKW�ZHHNV�
WUHDWPHQW�ZLWK�TXHUFHWLQ��RQO\�����RI�K\SHUWURSKLF�VFDUV�ZHUH�
IODWWHQHG��:KLOH�KLVWDPLQH�OHYHO�ZDV�VLJQLILFDQWO\�GHFUHDVHG�LQ�
TXHUFHWLQ�WUHDWHG�VFDUV��K\GUR[\SUROLQH�OHYHO�ZDV�LQVLJQLILFDQWO\�
GHFUHDVHG�DV�FRPSDUHG�WR�SODFHER�WUHDWHG�VFDUV���
&RQFOXVLRQ��'XH�WR�LWV�DQWLKLVWDPLQH�HIIHFW�EHVLGH�LWV�DQWLILEURWLF�
HIIHFW��TXHUFHWLQ�FRXOG�EH�DQ�HIIHFWLYH�SUHYHQWLYH�DQG�WR�OHVVHU�
H[WHQW�DQ�DGMXYDQW�FXUDWLYH�WUHDWPHQW�IRU�K\SHUWURSKLF�VFDUV���
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,QWURGXFWLRQ��
([FHVVLYH�GHUPDO�VFDUULQJ�LQ�WKH�IRUP�RI�K\SHUWURSKLF�VFDUV�DQG�
NHORLGV�FRQWLQXHV�WR�EH�D�FOLQLFDO�SUREOHP>�@��
0RUHRYHU��WKH�IXQFWLRQDO�DQG�DHVWKHWLF�GHIRUPLWLHV�DVVRFLDWHG�ZLWK�
WKHP�UHPDLQ�D�VLJQLILFDQW�FRQFHUQ�>����@��
%HFDXVH�OLWWOH�LV�NQRZQ�DERXW�WKH�SDWKRSK\VLRORJ\�RI�K\SHUWURSKLF�
VFDUULQJ��DQ�DQLPDO�PRGHO�LV�RI�JUHDW�LPSRUWDQFH�DV�D�PHDQ�IRU�
VWXG\LQJ�WKH�HYROXWLRQ�RI�D�K\SHUWURSKLF�VFDU�IURP�HDUO\�KHDOLQJ�DQG�
IRU�HYDOXDWLQJ�WKHUDSHXWLF�PRGDOLWLHV>�@���
7KHUH�LV�JURZLQJ�HYLGHQFH�WKDW�PDVW�FHOOV�SOD\�D�IXQGDPHQWDO�UROH�
LQ�WLVVXH�KRPHRVWDVLV��UHPRGHOLQJ�DQG�UHSDLU��0DVW�FHOOV�VWRUH�DQG�
UHOHDVH�YDULRXV�SRWHQW�PHGLDWRUV��LQ�SDUWLFXODU�KLVWDPLQH��SURWHDVHV��
OLSLG�PHGLDWRUV�DQG�F\WRNLQHV�WKURXJK�ZKLFK�WKH\�FDQ�LQIOXHQFH�
GLIIHUHQW�VWDJHV�RI�FXWDQHRXV�ZRXQG�KHDOLQJ�>�@��
:RXQGLQJ�UHVXOWV�LQ�DGDSWLYH�FKDQJHV�LQ�KLVWLGLQH�GHFDUER[\ODVH�
HQ]\PH�DFWLYLW\�DQG�LQFUHDVHV�KLVWDPLQH�IRUPLQJ�FDSDFLW\�>�@��
,QFUHDVHG�KLVWDPLQH�V\QWKHVLV�ZDV�UHSRUWHG�LQ�PDQ\�WLVVXHV�
XQGHUJRLQJ�UDSLG�JURZWK�RU�UHSDLU�>�@�+\GUR[\SUROLQH�LV�DQ�DPLQR�
DFLG�IRUPHG�IURP�SUROLQH�LQFRUSRUDWHG�LQWR�FROODJHQ�DQG�LW�LV�D�
VXESURGXFW�RI�FROODJHQ�V\QWKHVLV��7LVVXH�K\GUR[\SUROLQH�DVVD\�
SUHVHQWV�D�SDUDOOHO�LQFUHDVH�ZLWK�WLVVXH�FROODJHQ�OHYHO�DQG�LW�LV�WKH�
EHVW�LQGLFDWRU�RI�FROODJHQ�V\QWKHVLV�DQG�ZRXQG�KHDOLQJ�>�@��
4XHUFHWLQ��D�ELRIODYRQRLG�QRWHG�IRU�LWV�DQWLSUROLIHUDWLYH�HIIHFWV�RQ�
ERWK�QRUPDO�DQG�PDOLJQDQW�FHOOV�DQG�LWV�DQWLKLVWDPLQH�UHOHDVH�
HIIHFWV��7KHVH�SURSHUWLHV�FRXOG�WKHRUHWLFDOO\�SURYH�EHQHILFLDO�LQ�
UHYHUVLQJ�WKH�SUROLIHUDWLYH�DQG�LQIODPPDWRU\�UHVSRQVHV�LQ�
K\SHUWURSKLF�VFDUV�>�@�
7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�DVVHVV�ERWK�SUHYHQWLYH�DQG�FXUDWLYH�
HIIHFW�RI�TXHUFHWLQ�RQ�DQLPDO�PRGHO�RI�K\SHUWURSKLF�VFDUV��

0DWHULDOV�DQG�PHWKRGV�
7KH�VWXG\�ZDV�FDUULHG�RXW�RQ�WHQ�DJH�PDWFKHG�KHDOWK\�ZKLWH�PDOH�
UDEELWV��ZHLJKLQJ�DSSUR[LPDWHO\���.J�HDFK��$QLPDOV�ZHUH�KRXVHG�
XQGHU�WKH�VDPH�FRQWUROOHG�HQYLURQPHQWDO�FRQGLWLRQV�DW�WKH�DQLPDO�
KRXVH�RI�WKH�SKDUPDFRORJ\�GHSDUWPHQW��$OH[DQGULD�IDFXOW\�RI�
PHGLFLQH��IHG�QRUPDO�ODERUDWRU\�GLHW�DQG�WKH\�KDG�IUHH�DFFHVV�WR�WDS�
ZDWHU���
$QLPDOV�ZHUH�DQHVWKHWL]HG�ZLWK�WKLRSHQWDO�VRGLXP�����PJ�NJ�,�9����
)XOO�WKLFNQHVV�IRXU�FLUFXODU�H[FLVLRQDO�ZRXQGV�ZHUH�SHUIRUPHG�
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GRZQ�WR�EDUH�FDUWLODJH�RQ�WKH�YHQWUDO�VXUIDFH�RI�HDFK�HDU�E\�XVLQJ�D�
��PP�SXQFK�ELRSV\��$�PDJQLI\LQJ�ELQRFXODU�ORXSH�&����[���PP�
�+HLQH��86$��ZDV�XVHG��+HPRVWDVLV�ZDV�WKHQ�REWDLQHG�E\�DSSO\LQJ�
SUHVVXUH��$OO�ZRXQGV�ZHUH�FRYHUHG�XVLQJ�DQ�RFFOXVLYH�SRO\XUHWKDQH�
GUHVVLQJ��7HJDGHUP��0��0LQQHDSROLV��0LQQ���XQWLO�WKH�HQWLUH�
ZRXQG�DSSHDUHG�UH�HSLWKHOLDOL]HG�RQ�JURVV�H[DPLQDWLRQ��
3KRWRJUDSKV�ZHUH�REWDLQHG�DQG�WUHDWPHQW�RI�RQH�RI�IRXU�ZRXQGV�SHU�
HDU�ZDV�EHJXQ�LPPHGLDWHO\�ZLWK�TXHUFHWLQ�FUHDP�WKUHH�WLPHV�GDLO\�
IRU�IRXU�ZHHNV��7KH�VHFRQG�ZRXQG�ZDV�WUHDWHG�ZLWK�SODFHER�FUHDP�
DW�WKH�VDPH�WLPH�WR�VHUYH�DV�FRQWURO�IRU�WKH�SUHYHQWLYH�JURXS��Q �����
7KH�UHPDLQLQJ�WZR�ZRXQGV�SHU�HDU�UHPDLQHG�XQWUHDWHG�GXULQJ�WKLV�
SHULRG�WLOO�D�K\SHUWURSKLF�VFDU�ZDV�HVWDEOLVKHG��$IWHU�IRXU�ZHHNV��
WUHDWPHQW�RI�WKH�WKLUG�ZRXQG�WKDW�GHYHORSHG�HOHYDWHG�VFDU�ZDV�
EHJXQ�WKUHH�WLPHV�SHU�GD\�IRU�HLJKW�PRUH�ZHHNV��7KH�IRXUWK�ZRXQG�
ZDV�WUHDWHG�ZLWK�SODFHER�FUHDP�WR�VHUYH�DV�FRQWURO�JURXS�IRU�WKH�
FXUDWLYH�JURXS��Q ������
��
7KH�LQJUHGLHQWV�LQ�WKH�FUHDP�ZHUH�PRGLILHG�IURP�WKH�IRUPXOD�
DFFRUGLQJ�WR�.DWVDURX�HW�DO�>�@�(DFK�����JP�FUHDP�FRQWDLQ��
TXHUFHWLQ��&DUO�5RWK��*PE+�FR��������.DUOVUXKH��*HUPDQ\������
JP��ZKLWH�VRIW�SDUDIILQ�����JP��OLTXLG�SDUDIILQ������JP��DFHW\O�
DOFRKRO�����JP��JO\FHU\O�PRQRVWHDUDWH�����JP��FUHPRSKRU�5+���
����JP��PHWK\O�SDUDEHQ�����JP��SURS\O�SDUDEHQ�����JP��SURS\OHQH�
JO\FRO������JP�DQG�ZDWHU�WR����JP��7KH�SODFHER�FRQWURO�ZDV�
LGHQWLFDO�LQ�FRPSRVLWLRQ�H[FHSW�IRU�TXHUFHWLQ��
:LWK�WKH�DQLPDOV�XQGHU�DQHVWKHVLD��VHULDO�SKRWRJUDSKV�ZHUH�WDNHQ��
7KH�VFDUV�RQ�WKH�OHIW�HDU�ZHUH�FDUHIXOO\�H[FLVHG�DQG�VWRUHG�DW�����&�
IRU�XVH�LQ�WKH�ELRFKHPLFDO�PHDVXUHPHQWV�RI����+\GUR[\SUROLQH�
FRQFHQWUDWLRQ�ZKLFK�LV�FRQVLGHUHG�D�UHIOHFWLRQ�RI�FROODJHQ�FRQWHQW�
DV�LW�FRPSULVHV�DSSUR[LPDWHO\�WHQ�SHUFHQW�RI�FROODJHQ�>��@���
+LVWDPLQH�FRQFHQWUDWLRQ��ZDV�FDUULHG�RXW�DFFRUGLQJ�WR�WKH�PHWKRG�
RI�6KRUH�HW�DO�������
6WDWLVWLFDO�DQDO\VLV>��@���$OO�GDWD�ZHUH�H[SUHVVHG�DV�PHDQ���
VWDQGDUG�GHYLDWLRQ��6'���2QH�ZD\�DQDO\VLV�RI�YDULDQFH��$129$��
WHFKQLTXHV�ZHUH�XVHG�WR�H[DPLQH�WKH�VWXGLHG�SDUDPHWHUV��)RU�
SDLUZLVH�FRPSDULVRQV�DPRQJ�JURXSV��WKH�OHDVW�VLJQLILFDQFH�
GLIIHUHQFH�WHVW��/6'��ZDV�XVHG��3�YDOXH�ZDV�FDOFXODWHG�DQG�
VWDWLVWLFDO�VLJQLILFDQFH�ZDV�VHW�DW��3�������

5HVXOWV�
&OLQLFDOO\��DIWHU�IRXU�ZHHNV��K\SHUWURSKLF�VFDUV�ZHUH�GHYHORSHG�LQ�
DOO�QRQ�WUHDWHG�DQG�SODFHER�WUHDWHG�ZRXQGV��2Q�WKH�RWKHU�KDQG��RQO\�
����RI�TXHUFHWLQ�WUHDWHG�ZRXQGV�KHDOHG�ZLWK�K\SHUWURSKLF�VFDUV��,Q�
WKH�FXUDWLYH�JURXS��DIWHU�HLJKW�ZHHNV�WUHDWPHQW�ZLWK�TXHUFHWLQ������
RI�K\SHUWURSKLF�VFDUV�ZHUH�IODWWHQHG��$W�WKH�VDPH�WLPH��
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VLPXOWDQHRXV�UHGXFWLRQ�LQ�WKH�SURPLQHQFH�RI�WKH�SODFHER�WUHDWHG�
VFDUV�RFFXUUHG�LQ�����RI�WKH�VFDUV���)LJXUH������
7KH�FRQFHQWUDWLRQ�RI�K\GUR[\SUROLQH�LQ�SODFHER�WUHDWHG�VFDUV�ZDV�
VLJQLILFDQWO\�KLJK�DW�IRXU�ZHHNV�DV�FRPSDUHG�WR�XQZRXQGHG�VNLQ�
�������������YV����������PJ�PJ�WLVVXH�3���������7KH�TXHUFHWLQ�
WUHDWHG�ZRXQGV�KDG�VLJQLILFDQWO\�GHFUHDVHG�K\GUR[\SUROLQH�OHYHO�
WKDQ�SODFHER�WUHDWHG�ZRXQGV�DW�IRXU�ZHHNV��SUHYHQWLYH�JURXS��������
�������YV�������������PJ�PJ�WLVVXH�3���������,Q�WKH�FXUDWLYH�JURXS��
WKH�FRQFHQWUDWLRQ�RI�K\GUR[\SUROLQH�GHFUHDVHG�LQ�TXHUFHWLQ�WUHDWHG�
VFDUV��1HYHUWKHOHVV��WKHUH�ZDV�QR�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�VFDUV�
WUHDWHG�E\�TXHUFHWLQ�FRPSDUHG�WR�WKRVH�WUHDWHG�E\�SODFHER���������
�����YV��������������PJ�PJ�WLVVXH�3�!��������7DEOH�����
$W�IRXU�ZHHNV��FRPSDUHG�WR�XQZRXQGHG�VNLQ��WKH�SODFHER�WUHDWHG�
VFDUV�LQ�WKH�SUHYHQWLYH�JURXS�FRQWDLQHG�WULSOH�WKH�OHYHO�RI�KLVWDPLQH�
������������YV�����������PJ�J�WLVVXH�3���������0RUHRYHU��KLVWDPLQH�
FRQWLQXHG�WR�LQFUHDVH�DIWHU�HLJKW�PRUH�ZHHNV���������������PJ�J�
WLVVXH���+RZHYHU��LW�ZDV�VLJQLILFDQWO\�OHVV�LQ�TXHUFHWLQ�WUHDWHG�VFDUV�
WKDQ�SODFHER�WUHDWHG�VFDUV�LQ�ERWK�SUHYHQWLYH�JURXS��������������YV�
�����������P�J�WLVVXH�3��������DQG�FXUDWLYH�JURXS��������������YV�
�������������PJ�J�WLVVXH�3����������7DEOH����
��

� � � �
)LJXUH����D�7ZR�ZHHNV�SKRWR�VKRZLQJ�KHDOLQJ�ZLWK�IODW�VFDU�
RQO\�LQ�TXHUFHWLQ�WUHDWHG�ZRXQG��SUHYHQWLYH�JURXS���E��)RXU�
ZHHNV�SKRWR�VKRZLQJ�IODW�VFDU�LQ�TXHUFHWLQ�WUHDWHG�ZRXQG�
DQG�K\SHUWURSKLF�VFDU�LQ�WKH�UHVW��SUHYHQWLYH�JURXS���F��
7ZHOYH�ZHHNV�SKRWR�VKRZLQJ�IODWWHQLQJ�RI�WKH�K\SHUWURSKLF�
TXHUFHWLQ�WUHDWHG�VFDU�DQG�WKH�FRQWURO�VFDU��HQFLUFOHG��LV�VWLOO�
K\SHUWURSKLF��FXUDWLYH�JURXS��
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�
�
�
�
��



(J\SWLDQ�'HUPDWRORJ\�2QOLQH�-RXUQDO���������������������������9RO����1R������-XQH�������

� ������

7DEOH���(IIHFW�RI�TXHUFHWLQ�RQ�K\GUR[\SUROLQH�DQG�KLVWDPLQH�
FRQFHQWUDWLRQ�LQ�UDEELW¶V�HDU�ZRXQGHG�VNLQ��PHDQ���6'���
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�6LJQLILFDQW�DV�FRPSDUHG�WR�SODFHER�WUHDWHG�JURXS����6LJQLILFDQW�DV�
FRPSDUHG�WR�XQZRXQGHG�VNLQ���
�
�

'LVFXVVLRQ�
+\SHUWURSKLF�VFDUV�DUH�DEQRUPDO�KHDOLQJ�UHVSRQVHV�WKDW�GHYHORS�DV�
D�UHVXOW�RI�DQ�H[DJJHUDWHG�SUROLIHUDWLRQ�RI�GHUPDO�ILEUREODVWV�DIWHU�
VNLQ�LQMXU\�DQG�DUH�FKDUDFWHUL]HG�E\�H[FHVV�DFFXPXODWLRQ�RI�
FROODJHQ�LQ�WKH�ZRXQG�>��@��7KH�GHYHORSPHQW�RI�WKLV�DEQRUPDO�
SDWWHUQ�RI�KHDOLQJ�KDV�EHHQ�DVVRFLDWHG�ZLWK�DQ�H[WHQGHG�SHULRG�
EHWZHHQ�ZRXQGLQJ�DQG�UH�HSLWKHOLDOL]DWLRQ�RI�WKH�ZRXQG��UHVXOWLQJ�
LQ�D�SURORQJHG�LQIODPPDWRU\�SKDVH��7KLV�PD\�RFFXU�DV�D�UHVXOW�RI�
FRPSOLFDWLRQV�VXFK�DV�DQ�LQIHFWLRQ��D�IRUHLJQ�ERG\�ZLWKLQ�WKH�
ZRXQG��H[FHVVLYH�WHQVLRQ�RQ�WKH�ZRXQG�RU�SHUVLVWHQW�PRELOL]DWLRQ�
RI�WKH�ZRXQG�HGJHV>��@��+RZHYHU��LQ�VRPH�FDVHV��WKH�SDWKRJHQHVLV�
RI�K\SHUWURSKLF�VFDUULQJ�LV�XQNQRZQ�>�@��
+\SHUWURSKLF�VFDUV�JHQHUDOO\�DSSHDU�ZLWKLQ�IRXU�ZHHNV�DIWHU�WUDXPD��
HQODUJH�IRU�WKUHH�WR�VL[�PRQWKV��UHPDLQ�VWDWLF�IRU�VHYHUDO�PRQWKV�DQG�
JUDGXDOO\�UHJUHVV�LQ�WHUPV�RI�HU\WKHPD��VL]H��DQG�LUULWDELOLW\�RYHU�
DSSUR[LPDWHO\�RQH�\HDU>�����@��$�SHDN�LQ�FROODJHQ�V\QWKHVLV�DW�VL[�
PRQWKV�LV�IROORZHG�E\�D�GHFUHDVH�LQ�V\QWKHVLV�DQG�SDUDOOHOV�WKH�
FOLQLFDO�FKDQJHV>��@��,Q�WKH�SUHVHQW�ZRUN��VLPLODU�WR�6DXOLV>�@�
JURXS��FOLQLFDOO\�DW�IRXU�ZHHNV�K\SHUWURSKLF�VFDUV�ZHUH�GHYHORSHG�
LQ�DOO�QRQ�WUHDWHG�DQG�SODFHER�WUHDWHG�ZRXQGV��0RUULV�HW�DO>�@��LQ�WKH�
HDUO\�PRGHO�RI�VFDUULQJ�LQ�UDEELWV��IRXQG�WKDW�WKHVH�VFDUV�WHQGHG�WR�
GHFUHDVH�LQ�SURPLQHQFH�VXEVHTXHQW�WR�GD\�����DOWKRXJK�LW�KDV�
SUHYLRXVO\�EHHQ�REVHUYHG�LQ�WKH�ODERUDWRU\�WKDW�VRPH�UHPDLQ�
HOHYDWHG�IRU�PRQWKV��5HGXFWLRQ�LQ�WKH�SURPLQHQFH�RI�VFDUV�LQ�WKLV�
VWXG\�RFFXUUHG�LQ�����RI�SODFHER�WUHDWHG�VFDUV�DW�WZHOYH�ZHHNV��
'XULQJ�WKH�SUHVHQW�VWXG\��WKHUH�ZDV�D�FRQWLQXRXV�LQFUHDVH�LQ�WKH�
DPRXQW�RI�FROODJHQ�PHDVXUHG�DV�K\GUR[\SUROLQH��7KLV�UHVXOW�
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VXSSRUWV�WKH�FRQFOXVLRQ�WKDW�WKH�SURFHVV�RI�VFDU�UHPRGHOLQJ�
LQFOXGLQJ�FROODJHQ�FURVV�OLQNLQJ�DQG�DFWLYH�FROODJHQ�WXUQRYHU�RFFXUV�
IURP�RQH�PRQWK�DQG�FRQWLQXHV�WR�RQH�\HDU�>��@��0RUHRYHU��ILEURWLF�
FRQGLWLRQV�VXFK�DV�NHORLGV�DQG�K\SHUWURSKLF�VFDUV�KDYH�H[FHVV�
FRQQHFWLYH�WLVVXH�ZLWK�WKH�FROODJHQ�EHLQJ�WKH�PDMRU�FRQWULEXWRU>��@��
0DVW�FHOOV�DUH�LGHQWLILHG�LQ�ERWK�RI�WKHVH�ILEURWLF�FRQGLWLRQV�DQG�DUH�
LPSOLFDWHG�DV�D�SRVVLEOH�FRQWULEXWRU�WR�WKHLU�GHYHORSPHQW�DQG�
SRVVLEO\�LQYROYHG�LQ�WKH�FROODJHQ�VFDU�OLNH�RUJDQL]DWLRQ��7KH\�
VSHFLILFDOO\�LQIOXHQFH�JUDQXODWLRQ�WLVVXH�RUJDQL]DWLRQ�GXULQJ�ZRXQG�
UHSDLU>�����@��5RWKH�HW�DO>��@�UHSRUWHG�WKDW�SURGXFWV�RI�PDVW�FHOO�
GHJUDQXODWLRQ��LQ�YLWUR��DUH�FRQVSLFXRXVO\�LPSOLFDWHG�LQ�WKHVH�
SLYRWDO�HYHQWV��2QH�VXFK�PDVW�FHOO�SURGXFW��KLVWDPLQH��VLJQLILFDQWO\�
LQFUHDVHG�ILEUREODVW�SUROLIHUDWLRQ�DQG�FROODJHQ�V\QWKHVLV>���������@��
5HLFK�HW�DO>��@�REVHUYHG�WKDW�LPPHGLDWHO\�DIWHU�LQFLVLRQDO�ZRXQGLQJ�
LQ�D�GRPHVWLF�SLJ�PRGHO��PDVW�FHOO�QXPEHUV�LQFUHDVHG�UDSLGO\�DQG�
VXEVHTXHQWO\�SHDNHG�WZR�GD\V�DIWHU�ZRXQGLQJ��GHFOLQHG�DW�D�
UHODWLYHO\�FRQVWDQW�UDWH�IURP�GD\�WZR�WR�IRXU�DQG�WKHQ�UHWXUQHG�
JUDGXDOO\�WR�QRUPDO�OHYHOV�DW�GD\�IRXUWHHQ��7KLV�IOXFWXDWLRQ�RI�PDVW�
FHOO�QXPEHUV�DQG�KLVWDPLQH�UHOHDVH�FRUUHODWHV�ZHOO�ZLWK�WKH�
FRQFRPLWDQW�IRUPDWLRQ�RI�JUDQXODWLRQ�WLVVXH��WKH�KDOOPDUN�RI�HDUO\�
ZRXQG�KHDOLQJ>��@��7KLV�GHFOLQH�LQ�PDVW�FHOO�QXPEHU�LV�LQ�FRQWUDVW�
WR�WKH�FHOOXODU�HYHQWV�VHHQ�LQ�K\SHUWURSKLF�VFDUV��LQ�ZKLFK�LQFUHDVHG�
QXPEHUV�RI�PDVW�FHOOV�SHUVLVW�LQGHILQLWHO\�ZLWK�DQ�DVVRFLDWHG�
HOHYDWLRQ�RI�WLVVXH�KLVWDPLQH>��@��7KHVH�ILEURWLF�OHVLRQV�UHSRUWHGO\�
H[KLELW�DV�PXFK�DV����WR�����WLPHV�PRUH�PDVW�FHOOV�WKDQ�QRUPDO�
KXPDQ�VNLQ>��@��7KH�UHVXOWV�RI�WKH�SUHVHQW�ZRUN�VKRZHG�WKDW��DIWHU�
IRXU�ZHHNV��WKH�OHYHO�RI�KLVWDPLQH�LQ�SODFHER�WUHDWHG�ZRXQGV�ZDV�
WULSOH�WKH�QRUPDO�OHYHO�LQ�WKH�SUHYHQWLYH�JURXS��0RUHRYHU��LW�
FRQWLQXHG�WR�LQFUHDVH�DIWHU�HLJKW�PRUH�ZHHNV��
$OWKRXJK�PDQ\�DUWLFOHV�KDYH�EHHQ�SXEOLVKHG�RQ�WKH�PDQDJHPHQW�RI�
K\SHUWURSKLF�VFDUV�DQG�NHORLGV��WKHUH�LV�QR�XQLYHUVDOO\�DFFHSWHG�
WUHDWPHQW�SURWRFRO��3UHYHQWLRQ�RI�WKHP�UHPDLQV�WKH�EHVW�
VWUDWHJ\>��@��4XHUFHWLQ�LV�D�ELRIODYRQRLG�NQRZQ�WR�LQKLELW�IUHH�
UDGLFDO�SURFHVVHV�LQ�FHOOV>�@��,W�LV�DEOH�WR�SURWHFW�FXWDQHRXV�WLVVXH�
W\SH�FHOO�SRSXODWLRQV��ILEUREODVWV�NHUDWLQRF\WHV�DQG�HQGRWKHOLDO�FHOOV�
RI�KXPDQ�RULJLQ�IURP�F\WRWR[LF�R[LGDWLYH�VWUHVV�LQGXFHG�E\�
SURWUDFWHG�GHSOHWLRQ�RI�FHOOXODU�JOXWDWKLRQH>��@��,Q�DGGLWLRQ��
TXHUFHWLQ�KDV�EHHQ�VKRZQ�WR�KDYH�DQ�DQWL�LQIODPPDWRU\�HIIHFW�E\�
VWDELOL]LQJ�PDVW�FHOO�PHPEUDQHV�DQG�LQKLELW�KLVWDPLQH�UHOHDVH�IURP�
EDVRSKLOV�DQG�PDVW�FHOOV�DV�ZHOO�DV�DQ�DQWLSUROLIHUDWLYH�HIIHFW�LQ�ERWK�
QRUPDO�DQG�PDOLJQDQW�FHOOV�RI�YDULRXV�W\SHV>�����@��,W�FDXVHV�FHOO�
F\FOH�DUUHVW�DQG�DSRSWRVLV>������@��
/LPLWLQJ�LQIODPPDWLRQ�LV�SDUDPRXQW�LQ�WKH�FRQWURO�RI�VFDU�JURZWK�
DQG�VFDU�DVVRFLDWHG�V\PSWRPV>��@��7KH�DQWL�LQIODPPDWRU\�HIIHFW�RI�
TXHUFHWLQ��WKDW�ZDV�SUHYLRXVO\�UHSRUWHG�>��@��PD\�EH�D�UHDVRQDEOH�
H[SODQDWLRQ�RI�LWV�DQWLILEURWLF�HIIHFW��,Q�WKH�FXUUHQW�VWXG\��
K\SHUWURSKLF�VFDUV�GHYHORSHG�LQ�OHVV�WKDQ�KDOI�RI�TXHUFHWLQ�WUHDWHG�
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ZRXQGV��,QKLELWLRQ�RI�H[FHVV�FROODJHQ�IRUPDWLRQ�FRXOG�EH�D�
FRQVHTXHQFH�RI�HDUO\�FRQWURO�RI�KLVWDPLQH�UHOHDVH�DV�D�VLJQLILFDQW�
GHFUHDVH�LQ�WKH�OHYHO�RI�KLVWDPLQH�DQG�K\GUR[\SUROLQH�ZDV�SURYHG�
LQ�WKH�SUHYHQWLYH�JURXS�RI�WKLV�VWXG\��7KH�GHFUHDVH�LQ�KLVWDPLQH��DV�
VXJJHVWHG�E\�/HH�HW�DO>��@��ZDV�GXH�WR�LQKLELWLRQ�RI�PDVW�FHOO�
GHJUDQXODWLRQ��7KH�DQWLR[LGDQW�HIIHFW�RI�TXHUFHWLQ�PLJKW�EH�DQRWKHU�
H[SODQDWLRQ�IRU�LWV�DQWLILEURWLF�DFWLRQ��)UHH�UDGLFDOV�DUH�OLNHO\�WR�
FRQWULEXWH�WR�SURJUHVVLYH�ILEURVLV�DQG�H[FHVVLYH�VFDU�IRUPDWLRQ�LQ�
DEQRUPDO�ZRXQG�KHDOLQJ>��@��7KHVH�VXEVWDQFHV��DOWKRXJK�LPSRUWDQW�
IRU�HOLPLQDWLQJ�LQIHFWLRQ��FDQ�GDPDJH�VXUURXQGLQJ�WLVVXH�DQG�KRVW�
FHOOV�DQG�LQLWLDWH�IXUWKHU�LQIODPPDWLRQ�DQG�SUR�LQIODPPDWRU\�
PHGLDWRU�SURGXFWLRQ��7KH�LPSRUWDQFH�RI�UHDFWLYH�R[\JHQ�VSHFLHV�
�526��LQ�WKH�GHYHORSPHQW�RI�ILEURVLV�LV�VXSSRUWHG�E\�WKH�IDFW�WKDW�
DQWLR[LGDQWV�KDYH�EHHQ�VKRZQ�WR�EH�DQWLILEURJHQLF�>�����@��
+RZHYHU��WKH�UROH�RI�526�LQ�FXWDQHRXV�VFDUULQJ�UHPDLQV�XQGHU�
LQYHVWLJDWLRQ��$QRWKHU�SRVVLEOH�PHFKDQLVP�IRU�WKH�DQWLILEURWLF�
DFWLRQ�RI�TXHUFHWLQ�LV�LWV�DSRSWRWLF�HIIHFW��,W�LQKLELWV�LQVXOLQ�OLNH�
JURZWK�IDFWRU�,��D�SRWHQW�PLWRJHQ�DQG�LQKLELWRU�RI�DSRSWRVLV�IRU�FHOO�
W\SHV>��@��,*)�,�KDV�EHHQ�VKRZQ�WR�VWLPXODWH�ILEUREODVW�
SUROLIHUDWLRQ�DQG�HQKDQFHV�FROODJHQ�V\QWKHVLV>��@��
,Q�DQRWKHU�VWXG\�>�@��D�VLJQLILFDQW�LPSURYHPHQW�LQ�GHUPDO�FROODJHQ�
RUJDQL]DWLRQ�ZDV�QRWHG�RQ�FRPSDULQJ�PHGHUPD�WUHDWHG�ZLWK�
XQWUHDWHG�VFDUV�RQ�UDEELW¶V�HDU�K\SHUWURSKLF�VFDU��+RZHYHU��WKHUH�
ZDV�QR�GHFUHDVH�LQ�VFDU�KHLJKW��7KH\�VXJJHVWHG�WZR�SRVVLELOLWLHV��
HLWKHU�WKH�FRQYHUVLRQ�RI�LPPDWXUH�WR�PDWXUH�FROODJHQ�LV�DFFHOHUDWHG�
LQ�VRPH�IDVKLRQ�ZLWK�QR�QHW�GHFUHDVH�LQ�RYHUDOO�FROODJHQ�SURGXFWLRQ�
E\�ILEUREODVWV�RU�WKH�WUHDWPHQW�SHULRG�RI�IRXU�ZHHNV�ZDV�WRR�EULHI�WR�
GHWHFW�D�VLJQLILFDQW�GHFUHDVH�LQ�VFDU�K\SHUWURSK\��$OWKRXJK�WKH�
WUHDWPHQW�SHULRG�ZDV�H[WHQGHG�WR�HLJKW�ZHHNV�LQ�WKH�SUHVHQW�VWXG\�
ZLWK�VLJQLILFDQW�UHGXFWLRQ�LQ�KLVWDPLQH�OHYHO��IODWWHQLQJ�RFFXUUHG�
RQO\�LQ�����RI�K\SHUWURSKLF�VFDUV�ZLWK�LQVLJQLILFDQW�GHFUHDVH�LQ�
K\GUR[\SUROLQH�OHYHO��,W�VHHPV�WKDW�HDUO\�FRQWURO�RI�LQIODPPDWRU\�
VWDJH�E\�VWDUWLQJ�WUHDWPHQW�FRQFRPLWDQWO\�ZLWK�VNLQ�LQFLVLRQ�PD\�
GHFUHDVH�RU�EORFN�KLVWDPLQH�UHOHDVH�DQG�LWV�VXEVHTXHQW�VWLPXODWLRQ�
RI�ILEUREODVW�SUROLIHUDWLRQ�DQG�H[FHVVLYH�FROODJHQ�V\QWKHVLV��
+RZHYHU��LW�PD\�QRW�DIIHFW�FROODJHQ�EUHDNGRZQ�DQG�GHJUDGDWLRQ�LQ�
PDWXUH�K\SHUWURSKLF�VFDUV��)XUWKHUPRUH��TXHUFHWLQ�FRQFHQWUDWLRQ�
PD\�KDYH�D�UROH��/LP�HW�DO�>��@�IRXQG�WKDW�WUHDWPHQW�RI�ILEUREODVWV�
GHULYHG�ZLWK�TXHUFHWLQ�LQ�D�GRVH�GHSHQGDQW�PDQQHU�OHG�WR�D�
VLJQLILFDQW�LQKLELWLRQ�RI�ILEUREODVW�SUROLIHUDWLRQ��
,Q�FRQFOXVLRQ��GXH�WR�LWV�DQWL�KLVWDPLQH�HIIHFW�EHVLGH�LWV�DQWLILEURWLF�
HIIHFW��TXHUFHWLQ�FRXOG�EH�DQ�HIIHFWLYH�SUHYHQWLYH�DQG�WR�OHVVHU�
H[WHQW�DGMXYDQW�FXUDWLYH�WUHDWPHQW�IRU�K\SHUWURSKLF�VFDUV���
�
$FNQRZOHGJPHQW��
7KH�DXWKRUV�ZRXOG�OLNH�WR�WKDQN�3URIHVVRU�2VDPD�$EGDOD��SURIHVVRU�
RI�SKDUPDFHXWLFV��$OH[DQGULD�IDFXOW\�RI�SKDUPDF\�IRU�KLV�DVVLVWDQFH�
LQ�SUHSDULQJ�WKH�TXHUFHWLQ�FUHDP��
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