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�&ULPHDQ�6WDWH�0HGLFDO�8QLYHUVLW\������3DUNZD\�/HQLQ��6LPIHURSRO���������&ULPHD�
8NUDLQH��H�PDLO��NHQ#FLW�VI�XNUWHO�QHW�7DYULG�1DWLRQDO�8QLYHUVLW\����<DOWLQVND\D�6W���6LPIHURSRO���������&ULPHD��8NUDLQH�
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5HFHLYHG�����������

$EVWUDFW
7KH� UHVXOWV� RI� WKH� REVHUYDWLRQ� RI� ���� FKLOGUHQ� ZLWK� VLPSOH� IRUPV� RI
KDHPDQJ\RPDV��ZKLFK�ZHUH�UHPRYHG�E\�PRGXODWHG�UD\�&2��ODVHU�DUH�SUHVHQWHG�LQ
WKH�SDSHU��,W�LV�VKRZQ�WKDW�XVLQJ�WKH�PHWKRG�RI�ODVHU�UHWUDFWLRQ�H[LVWDQWO\�GHFUHDVH
WKH�DUHD�RI�SRVWRSHUDWLYH�ZRXQG�DQG�GLPLQLVK�WKH�SHULRG�RI�FXULQJ�
.H\�ZRUGV��PRGXODWHG�UDGLDWLRQ�RI�LQIUDUHG�ODVHU��ODVHU�UHWUDFWLRQ��KDHPDQJ\RPDV�

3$&6��������%H
,QWURGXFWLRQ
+DHPDQJ\RPDV� DUH� WKH� EHQLJQ� EORRG� � WXPRXUV
>���@�� ,Q� RXU� RSLQLRQ� WKH� PRUSKRORJ\� RI� WKHVH
WXPRXUV� GR� QRW� SRVVHVV� GLVSODVWLF� QDWXUH� RI
KDHPDQJ\RPDV��$ERXW�����RI�WXPRXUV�LQ�FKLOG
KRRG�DUH�KDHPDQJ\RPDV��,Q�JHQHUDO�KDHPDQJ\�
RPDV� LV� REVHUYHG� LQ� ���~����� RI� DOO� FKLOGUHQ
DQG�WKLV�LQGH[�LQFUHDVHV�WR�����GXULQJ�ILUVW�\HDU
RI�OLIH�>�@��,Q�FRQQHFWLRQ�ZLWK�VXFK�D�ZLGH�VSUHD�
GLQJ� RI� DQJ\RPDV�� DQG� WKH� GDQJHU� RI� VHULRXV
FRPSOLFDWLRQV�� RSWLPL]DWLRQ� RI� WUDGLWLRQDO
PHWKRGV� RI� WKH� WUHDWPHQW� EHFRPH� TXLWH
LPSRUWDQW�

7KHUH� DUH� PDQ\� PHWKRGV� RI� WUHDWPHQW� RI
KDHPDQJ\RPDV� �7DEOH���� >���@�� 7R� WKHVH
PHWKRGV�DOVR�EHORQJ�ODVHU�VXUJHU\�RI�KDHPDQJ\�
RPDV��%XW�LQ�FRQQHFWLRQ�ZLWK�WKH�DEVHQFH�RI�GD�
WD� DERXW� WKH� WXPRXU�PRUSKRORJ\�� WXPRXU� VSUH�
DGLQJ�DV�ZHOO�DV�VXUJLFDOO\�XQSURILWDEOH�ORFDOL]D�
WLRQ� DQG� DQDWRP\±SK\VLRORJLFDO� SHFXOLDULWLHV� D
FKLOG
V�RUJDQLVP� LW� LV�GLIILFXOW� WR� FUHDWH� D�PD[L�

PDO� HIIHFWLYH� PHWKRG� RI� ODVHU� VXUJHU\� RI
KDHPDQJ\RPDV�

7KHUH� DUH� ���� SDWLHQWV� LQ� WKH� FOLQLF� RI� WKH
5HSXEOLF�&OLQLFDO�&KLOGUHQ
V
�+RVSLWDO�ZLWK�VLP�
SOH�IRUPV�RI�KDHPDQJ\RPDV�ZLWK�GLIIHUHQW�ORFD�
OL]DWLRQ�DQG�VSUHDGLQJ��7KHVH�SDWLHQW�ZHUH�RSH�
UDWHG� E\� FRPPHUFLDOO\� DYDLODEOH� HTXLSPHQW
³6FDOSHO��´�GHVLJQHG�RQ�WKH�EDVH�RI�D�PRGXODWHG
ORZ�LQWHQVLYH� LQIUDUHG� ODVHU� ZLWK� D� ZDYHOHQJWK
����mP�

7DEOH��� 0HWKRGV� RI� WUHDWPHQW� RI
KDHPDQJ\RPDV�
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([SHULPHQWDO�DQG�UHVXOWV
)RU� WUHDWPHQW� RI� VNLQ� IRUPV� RI� KDHPDQJ\RPDV
ZH� XVHG� ³VRIW´� ODVHU� UDGLDWLRQ� ZLWK� WKH� SRZHU
�~��:��$IWHU�SURFHVVLQJ�WKH�KDHPDQJ\RPDV�E\
DQWLVHSWLF�DQG�DIWHU�ORFDO�DQHVWKHVLD��ZH�XVHG�WKH
PHWKRG� RI� ODVHU� UD\� VFDQQLQJ�� $V� D� UHVXOW� RI
WUHDWPHQW�ZH� REVHUYHG� WKH� FRDJXODWLRQ� DQG� GH�
VWUXFWLRQ� RI� KDHPDQJ\RPDV� WLVVXH�� 'XULQJ� WKH
GHVWUXFWLRQ� RI� WKH� KDHPDQJ\RPDV�� WXPRXU
ZDVWHU�SDUWV�DUH� UHPRYHG�E\�D�ZHW�QDSNLQ��7KH
ODVHU� FRDJXODWLRQ� LV� FRQGXFWHG� ZLWKLQ� WKH� OLPLW
RI� YLVLEOH� KDHPDQJ\RPDV�� 6LPXOWDQHRXVO\�� WKH
KRPHRVWDVLV�RI� WKH�RSHUDWHG�DUHD�ZDV�SURYLGHG�
$IWHU� WKH� GHVWUXFWLRQ� RI� DOO� WKH� WXPRXU� DQG
UHPRYDO� RI� WKH� ZDVWHU� SDUWV�� WKH� VXUIDFH� RI� WKH
VNLQ�LV�EDUHG��7KH�IDUWKHU�H[SRVLWLRQ�OHDGV�WR��LQ�
WHQVLYH�FRQWUDFWLRQ�RI�WKLV�DUHD��7KH�REVHUYHG�HI�
IHFW� RI� WKH� FRQWUDFWLRQ� RI� WKH� ZRXQG� DUHD� VXJ�
JHVWV� WKH� DGYDQWDJH� RI� XVLQJ� ODVHU� UHWUDFWLRQ
�)LJ�������

$V�WKH�UHVXOW�RI�UHPRYLQJ�VLPSOH�VXEGHUPDO
IRUPV� RI� KDHPDQJ\RPDV� IURP� D� ZLGH� DUHD
��~�FP�� D�FRQVLGHUDEOH�ZRXQG�GHIHFW�DSSHDUHG�
7KH� FLFDWUL[� RI� WKLV� ZRXQG� LV� GXUDEOH� DQG� GH�
PDQGV� WUDQVSODQWDWLRQ� RI� WKH� VNLQ� �DXWRSODVWLF��
,Q� WKLV� FDVH� WKH� LQIHFWLRQDO� FRPSOLFDWLRQV� DQG
FRVPHWLFDO� GHIHFWV� FDQ� DSSHDU�� 7KLV� FLUFXP�
VWDQFH�OHDGV�WR�VHDUFKLQJ�IRU�ZD\V�RI�GHFUHDVLQJ
WKH�DUHD�RI�WKH�SRVWRSHUDWLYH�ZRXQG�RQ�WKH�EDVH
RI� ODVHU� UHWUDFWLRQ�� 7KH� DUHD� RI� KDHPDQJ\RPDV
YDULHV� IURP� ���� WR� ���FP�� :H� KDYH� PDGH� WKH
ODVHU� UHWUDFWLRQ� RI� SRVWRSHUDWHG� ZRXQGV� LQ� WKH
H[SHULPHQWDO�JURXS�

)RU� SURYLGLQJ�PD[LPDO� ODVHU� UHWUDFWLRQ�ZH
XVHG� D� JUDGXDWHG� WHOHVFRSH� ODVHU� WLS� �)LJ�����
7KLV�WLS�SHUPLWV�WR�VHW�WKH�SDUDPHWHUV�RI�LQIUDUHG
UDGLDWLRQ� ZLWK� D� KLJK� GHJUHH� RI� DFFXUDF\� DQG
SURYLGHV� WKH� UHSURGXFLQJ� UHVXOW� RI� WUHDWPHQW�
7KH� VXUIDFH�RI� WKH�SRVWRSHUDWLYH�ZRXQG� LV� SUR�
FHVVHG�GXULQJ���~��VHFRQGV�E\�DQ�LQIUDUHG�ODVHU
UD\� ZLWK� D� GLDPHWHU� �~���FP� DQG� SRZHU� ��:�
7KH� DUHD� RI� WKH� ZRXQG� LV� GHWHUPLQHG� E\� D
VSHFLDO�QHWZRUN�

,Q� VHSDUDWHG� FDVHV� LQ� ERWK� JURXSV� RI
FKLOGUHQ� WKH� GXUDWLRQ� RI� WKH� FORVLQJ� RI� WKH
ZRXQG� DQG� DSSHDULQJ� RI� FRVPHWLFDO� GHIHFWV� LV
GHWHUPLQHG��7DEOH�����&RPSUHVVLRQ�RI�DSSHDUHG
FRVPHWLFDO� GHIHFWV� LQ� FRQWURO� DQG� H[SHULPHQWDO
JURXS�LV�VKRZQ�LQ�WKH�7DEOH���
&RQFOXVLRQV
)URP� WKH� UHVXOWV� RI� LQYHVWLJDWLRQ� ZH� FDQ
FRQFOXGH�WKDW�DSSOLFDWLRQ�RI�WKH�PHWKRG�RI�ODVHU
UHWUDFWLRQ� OHDGV� WR� WKH�GLFUHDVLQJ� RI� WKH� DUHD� RI
WKH� SRVWRSHUDWLYH� ZRXQG�� DQG� WKLV� PHWKRG
DFFHOHUDWHV�WKH�SURFHVVHV�RI�FORVLQJ�DQG�UHGXFHV
WKH�SUREDELOLW\�RI� LQIHFWLRQDO�FRPSOLFDWLRQV�DQG
FRVPHWLFDO� GHIHFWV�� 7KH� DGYDQWDJHV� RI� WKH
SUR

7DEOH����&RPSUHVVLRQ�RI�WKH��H[SHULPHQWDO�DQG�FRQ
/RFDOL]DWLRQ &KLOGUHQ� LQ

FRQWURO�JURXS
&KLOGUHQ�LQ
H[SHULPHQWDO

JURXS
3
FR

/HJV�DQG�IHHW �� �� ��~��� �� �
$UPV�DQG�KDQGV �� �� ��~��� � �
$QWHULRU
DEGRPLQDO�ZDOO

�� �� ��~��� � �
6NLQ�RI�WKH�IDFH �� �� ��~��� � �
7RWDO�FKLOGUHQ ��� ���

)LJ�����*UDGXDWHG�WHOHVFRSH�ODVHU�WLS
SRVHG�PHWKRG�RI�WUHDWPHQW�RI�VNLQ�IRUPV�RI
WURO�JURXS�
HUFHQW�RI
WKH

QWUDFWLQJ
VXUIDFH

3HULRG�RI
FORVLQJ�LQ

FRQWURO�JURXS
�GD\V�

3HULRG�RI
FORVLQJ�LQ

H[SHULPHQWDO
JURXS��GD\V�
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VLPSOH� KDHPDQJ\RPDV� E\� WKH� UD\� RI� LQIUDUHG
ODVHU�DUH�VKRZQ�

5HIHUHQFHV
��� $FKNUDIW� .�8��� +ROGHU� 7�0�� &KLOG

VXUJHU\�63E� � ������� � �������S�� �LQ
5XVVLDQ��

��� &UDVRYVN\�1�-���7DUDQRYLFK�9�$�
+DHPDQJ\RPDV��0RVNRZ�0HGLFLQH�������
����LQ�5XVVLDQ��

��� %RJRPROHF� 2�9�� 8NU�� 0HG�� &KDVRSLV�� ��
�����������LQ�5XVVLDQ��

��� 6HUHEUHQLN� 0�1��� .RFKHOHY� 9�1�� /DVHU
FRDJXODWLRQ� VNLQ� WXPRXUV�� 6DUDWRY� �������
�LQ�5XVVLDQ��

��� :DQHU� 0��� 6XHQ� *�� +HPDQJLRPDV� DQG
YDVFXODU�PDOIRUPDWLRQ�RI�WKH�KHDGDQG�+HFN�
:LOH\±OLVV�������������

7DEOH����3HUFHQW�RI�FRVPHWLFDO�GHIHFWV�LQ�FRQWURO
DQG�H[SHULPHQWDO�JURXS�

&RQWURO
JURXS

([SHULPHQWDO
JURXS

3HUFHQW�RI
FRVPHWLFDO
GHIHFWV
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