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7KH�SXUSRVH RI�WKLV�VWXG\�ZDV�WR�LQYHVWLJDWH�WKH�HIIHFW�RI�7RND\�JHFNR�VDOLYD�RQ�PRUSKRORJ\�DQG�DQJLRJHQHVLV�
UHVSRQVH�RQ�WKH�KHDOLQJ�SURFHVV�RI�VNLQN�WDLO�ZRXQG�DQG�DOVR�WR�FKDUDFWHUL]H�WKH�SURWHLQ�SURILOH�RI�*HFNR VDOLYD��
7ZHOYH�VNLQNV�ZHUH�DXWRWRPL]HG�DQG�ZRXQG�VXUIDFH�RI�WDLO�VPHDUHG�E\�\RXQJ�JHFNR�VDOLYD��DGXOW�JHFNR�VDOLYD��
DQG�KXPDQ¶V�VDOLYD�WZLFH�SHU�GD\�DQG�FRQWURO��7KH�PRUSKRORJLFDO�FKDQJHV�RI�WKH�ZRXQG�VXUIDFH�ZHUH�REVHUYHG��
7KH�DQJLRJHQHVLV� UHVSRQVH�ZDV�REVHUYHG� LQ�YLWUR�XVLQJ�&KRULRDOODQWRLV�0HPEUDQH� �&$0��RI� WKH�QLQWK�GD\
V�
FKLFN�HPEU\RV��3URWHLQ�SURILOH�RI�JHFNR�VDOLYD�DQDO\]HG�ZLWK�6'6�3$*(� *HQHUDOO\��WUHDWHG�ZRXQG�VKRZHG�D�
EHWWHU�KHDOLQJ��<RXQJ�JHFNR�VDOLYD�DEOH�WR�VWLPXODWH�DQJLRJHQHVLV�LQ�ZRXQG�KHDOLQJ�VWDJH�RI�VXQ�VNLQN�WDLO�DIWHU�
DXWRWRP\��6DOLYD�SURWHLQ�RI�\RXQJ�DQG�DGXOW�*HFNR GLIIHUHQFHV�ZDV�QRW�RQO\�LQ�WKH�VL]H��RU�GHQVLW\��EXW�DOVR�LQ�
WKH� QXPEHU� RI� WKH� EDQGV�� 7KH� \RXQJ� DQG� DGXOW� *HFNR UHYHDOHG� D� VWULNLQJ� FRQVLVWHQF\� RI� SURWHLQ� SDWWHUQV��
LQGLFDWLQJ�D�SURIRXQG�SK\VLRORJLFDO�VWDELOLW\�RI�WKH�ZKROH�VDOLYD��7KLV�VWXG\�VKRZHG�WKDW�*HFNR VDOLYD�DEOH�WR�
DFFHOHUDWH�ZRXQG�KHDOLQJ��WKXV�*HFNR VDOLYD�PD\�KDYH�SRWHQWLDO�PH�DV�D�IXWXUH�WKHUDSHXWLF�IRU�WUHDWLQJ�LQIHFWHG�
ZRXQGV�
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:RXQG�OLFNLQJ�KDV�EHHQ�VKRZQ�WR�DGYDQFH�
ZRXQG�KHDOLQJ�DPRQJ�KXPDQV�DQG�PDQ\�RWKHU�
DQLPDOV� �$EEDVLDQ�HW�DO���������$QLPDO� OLFNLQJ�
EHKDYLRU�FDQ�SURPRWH�ZRXQG�KHDOLQJ�EHFDXVH�RI�
FRQWDFW�ZLWK�VDOLYD��,Q�&KLQD��WRND\�JHFNR�XVHG�
DV� D� WUDGLWLRQDO� PHGLFLQH� IRU� LQIODPPDWLRQ��
DOOHUJLF� UHVSRQVH�� LUULWDWLRQ�� DQG� DFXWH� ZRXQG�
�/LX� HW� DO�� ������� 'XULQJ� ZRXQG� KHDOLQJ� QHHG�
DQJLRJHQHVLV� �7RQHVVHQ��������$QJLRJHQHVLV� LV�

WKH� JURZWK� RI� QHZ� EORRG� YHVVHOV� IURP� SUH�
H[LVWLQJ�FDSLOODULHV��&KDSXOLD�HW�DO� ��������

$QJLRJHQHVLV�RFFXUV�ZKHQ�WKHUH�LV�D�FRPSRXQG�
WKDW� VWLPXODWHV� DQJLRJHQHVLV� �SURDQJLRJHQLF���
�.HUEHO��������(SLGHUPDO�JURZWK�IDFWRU��(*)���
QHUYH� JURZWK� IDFWRU� �1*)��� DQG� KLVWDWLQ� DUH�
JURZWK�IDFWRUV�ZKLFK�KDYH�D�UROH�LQ�VWLPXODWLQJ�
ZRXQG�KHDOLQJ� �-DUUDU�	�7DLE��������6HFUHWRU\�
OHXNRF\WH� SURWHLQ� LQKLELWRU� �6/3,�� DOVR� SOD\� DQ�
LPSRUWDQW� UROH� LQ� WKH� ZRXQG� KHDOLQJ� RI� VNLQ�
�$EEDVLDQ�HW�DO��������
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&RPPRQ� VXQ� VNLQN� LV� RQH� RI� WKH�
/DFHUWLOLDQV�ZKLFK� LV� DEOH� WR� UHJHQHUDWH� LWV� WDLO�
DIWHU�DXWRWRP\��+XJKHV�	�'HQQLV�������6RHVLOR�
������ 0DXVILHOG� HW� DO� ������ 0DJLQQLV� ������
DQG�*LOOLV�HW�DO���������7DLO� DXWRWRP\� IROORZHG�
E\�UHJHQHUDWLRQ�VR� WKDW� LW�JURZV�D�QHZ�WDLO� WKDW�
KDV�D�VL]H�DQG�VKDSHV�VLPLODU�WR�WKH�RULJLQDO�WDLO�
�.DPULQ�	�6LQJHU�������6RHVLOR�������'RZQHV�
	� 6KLQH� ������ EXW� GLIIHUHQW� LQ� DQDWRPLFDO�
VWUXFWXUH� HVSHFLDOO\� WKH� YHUWHEUDH�� QHUYH� WLVVXH��
DQG� VNLQ� �%DOLQVN\� ������� 7KH� VSLQDO� FRUG� RI�
VXQ� VNLQN� WDLO� LQ� ZRXQG� KHDOLQJ� SKDVH� DEOH� WR�
VWLPXODWH� DQJLRJHQHVLV� �6RHVLOR� �������
$QDWRPLFDO� VWXGLHV�RQ� WKH� VDOLYD�RI�YHUWHEUDWHV�
KDYH� PDLQO\� EHHQ� FRQFHUQHG� ZLWK� PDPPDOV��
ZKHUHDV� OLWWOH� DWWHQWLRQ� KDV� EHHQ� SDLG� WR� WKH�
VDOLYD�RI�QRQ�PDPPDOLDQ�YHUWHEUDWHV��

&KXQJ� HW� DO�� ������� VWXGLHG� WKDW� SHSWLGH�
IURP� WKH� SODVPD� RI� .RPRGR� SURPRWHV� ZRXQG�
KHDOLQJ�� 7KH� SUHYLRXV� VWXG\� DOVR� LQYHVWLJDWHV�
*HFNR SRZGHU�DV�DQ�DQWL�WXPRU�GUXJ��/LX�HW�DO��
������� EXW� IHZ� DQDWRPLFDO� VWXGLHV� KDYH� EHHQ�
FDUULHG� RQ� WKLV� *HFNR VDOLYD�� (*)� DQG� 1*)�
FRQFHQWUDWLRQ�LQ�UDW�VDOLYD�����WLPHV�KLJKHU�WKDQ�
LQ�KXPDQ�VDOLYD��2XGKRII�HW�DO���������$FFRUGLQJ�
WR� %UDQG�	�9HHUPDQ� �������� (*) DQG� 1*)� LQ�
KXPDQ� VDOLYD� KLJKHU� WKDQ� LQ� KXPDQ� SODVPD���
7KHUHIRUH�� SUREDEO\� JURZWK� IDFWRU� LQ� *HFNR
VDOLYD�FDQ�SOD\�D�VLPLODU�UROH�LQ�OL]DUG�DV�LW�GRHV�
LQ� PLFH� DQG� UDWV�� 7KLV� VWXG\� ZDV� DLPHG� WR�
LQYHVWLJDWH� WKH� HIIHFW� RI� *HFNR VDOLYD� RQ� WKH�
KHDOLQJ� SURFHVV� RI� VXQ� VNLQN� WDLO� ZRXQGV� DQG�
DOVR�WR�FKDUDFWHUL]H�WKH�SURWHLQ�SURILOH�RI�*HFNR
VDOLYD��

0$7(5,$/6�$1'�0(7+2'6

7ZHOYH� DGXOW� VXQ� VNLQNV� ZHUH� XVHG� DQG�
GLYLGHG� LQWR� IRXU� JURXSV� �ZRXQG� RI� WKH� VWXPS�
WUHDWHG� ZLWK� \RXQJ� JHFNR� VDOLYD� �3���� DGXOW�
JHFNR� �3���� KXPDQ� VDOLYD� �3��� WZLFH� SHU� GD\�
DQG� XQWUHDWHG� ZRXQG� �3���� 7KH� PRUSKRORJLFDO�
FKDQJHV�RI�WKH�UHJHQHUDWHG�WDLOV�ZHUH�REVHUYHG��
$QJLRJHQHVLV� UHVSRQVH� ZDV� REVHUYHG� LQ� YLWUR�
XVLQJ� WZHOYH� &KRULRDOODQWRLF� 0HPEUDQHV�
�&$0��RI�GHYHORSLQJ�FKLFN�HPEU\R��/HQJ�HW�DO��
������� 7DLO� UHJHQHUDWHV� RI� ������� DQG� �� GD\V�
ZHUH� LPSODQWHG� WR� &$0�� 7KH� LPSODQWHG� HJJV�
ZHUH� LQFXEDWHG� IRU� ��� KRXUV� DW� ����Û&� DQG�
RSHQHG� WR� REVHUYH� WKH� YDVFXODUL]DWLRQ� DURXQG�

WKH� LPSODQW� DV� DQ� LQGLFDWLRQ� RI� DQJLRJHQHVLV�
UHVSRQVH��$QJLRJHQHVLV�UHVSRQVH�ZDV�FDOFXODWHG�
IURP�WKH�QXPEHU�RI�EORRG�YHVVHO�WRZDUG�LPSODQW�
�6RHVLOR� ������� $129$� XVHG� WR� DQDO\VLV� ZKHWKHU�
WKHUH� ZDV� DQ\� LQIOXHQFH� RI� VDOLYD� WUHDWPHQW� WR�
ZRXQG�KHDOLQJ��

6DOLYD� ZDV� FROOHFWHG� IURP� KHDOWK\� DGXOW�
KXPDQ��IHPDOH���\RXQJ�DQG�DGXOW�JHFNR��6DOLYD�
VDPSOHV����XO��ZHUH�PL[HG�ZLWK�*HFNR ORDGLQJ�
EXIIHU� ����PO� � DTXDELGHV�	� �����PO� RI� ����0�
7ULV�+&O�� S+� ������ ���� JO\FHURO� ���� 6'6� ����
PHUFDSWRHWKDQRO���ȕ��DQG��������EURPRSKHQRO�
EOXH���6DPSOHV�ZHUH� FHQWULIXJHG� IRU� �� VHFRQGV�
WKHQ� KHDW� DW� ��Û&� IRU� ��PLQ�� 3UHSDUHG� VDPSOHV�
ZHUH�DQDO\]HG�E\�6'6±3$*(�XVLQJ�WKH�������
UHVROYLQJ�JHO�DQG����VWDFNLQJ�JHO��6FKZDUW]�HW�
DO�� ������� 7KUHH� VDPSOHV� � ZHUH� ORDGHG� LQ� RQH�
JHO�� 0ROHFXODU� ZHLJKW� PDUNHU� �%LR�5DG��
&DOLIRUQLD��86$��ZHUH�XVHG�LQ�WKH�JHO��

(OHFWURSKRUHVLV� ZDV� GRQH� DW� ���� 9� IRU�
DURXQG� �±�� K� DQG� LW� ZDV� UHPRYHG� IRU� VWDLQLQJ�
XVLQJ� WKH� &RRPDVVLH� VWDLQLQJ�� WKHQ� GHVWDLQHG�
JUDGXDOO\� ZLWK� VHYHUDO� FKDQJHV� RI� GHVWDLQLQJ�
VROXWLRQ� �0HWKDQRO�� $FHWLF� DFLG�� ,VRSURSDQRO��
DQG�DTXDELGHV�� IRU���KRXUV�XQWLO� EDQGV� VKRZHG�
WKH� DSSURSULDWH� FRORU�� 6DOLYD� SURWHLQV� ZHUH�
LGHQWLILHG�DFFRUGLQJ�WR�WKHLU�UHODWLYH�PRELOLW\�LQ�
JHO� DQG� VWDLQ� SDWWHUQV� IROORZLQJ� WKH� FULWHULD�
GHVFULEHG�E\�%DQGHUDV�7DUDED\�HW�DO����������

5(68/76

7KH� ZRXQG� RI� VXQ� VNLQN� WDLO� LPPHGLDWHO\�
DIWHU� DXWRWRP\� QRW� IROORZHG� E\� ORVV� RI� EORRG�
EHFDXVH� DUWHULHV� DQG� YHLQV� RQ� WKH� SODQH� RI�
DXWRWRP\�KDYH�PXVFXOXV�VSKLQFWHU�ZKLFK�FORVHV�
ZKHQ� DXWRWRP\� RFFXUV�� 0RUSKRORJLFDOO\�� LQ�
QRUPDO� FRQGLWLRQV� �ZLWKRXW� WUHDWPHQW��� ZRXQG�
KHDOLQJ� RFFXUV� ���� GD\V� DIWHU� DXWRWRP\� WKHQ�
IROORZHG�E\�GHGLIIHUHQWLDWLRQ�DQG�SUROLIHUDWLRQV�
RI� WLVVXH� WR� IRUP� WKH� EODVWHPD� ������GD\V� DIWHU�
DXWRWRP\��� ,Q� WKLV� VWXG\�� WKH�ZRXQG�KHDOLQJ� RI�
WUHDWHG� ZRXQG� ZDV� IDVWHU� ��� GD\V� DIWHU�
DXWRWRP\��WKDQ�WKH�FRQWURO�RQH��7DEOH���

&KRULRDOODQWRLF� 0HPEUDQH� VKRZHG� WKH�
SUHVHQFH�RI�QXPHURXV�YHUWLFDOO\�JURZLQJ�EORRG�
YHVVHOV� LQWR� WKH� VSLQDO� FRUG� LPSODQW� DV� DQ�
LQGLFDWLRQ�RI�DQJLRJHQLF�DELOLW\��)LJXUH�����7KH�
KLJKHVW�DQJLRJHQHVLV�UHVSRQVH�RFFXUV�RQ�ZRXQG�
KHDOLQJ� SKDVH� WKUHH� GD\V� DIWHU� DXWRWRP\�� WKHQ�



���

(IIHFW�RI�7RND\�*HFNR��*HNNR�JHFNR�/,11$(86������� 6DOLYD�RQ�$QJLRJHQHVLV�

GHFOLQHG�DQG�DUH�OLNHO\�WR�UHPDLQ�DW���GD\V�DIWHU�
DXWRWRP\�VHH��)LJXUH�����

7KH� DYHUDJH� QXPEHU� RI� WKH� QHZ� EORRG�
YHVVHO� LV� VLJQLILFDQWO\� GLIIHUHQW� EHWZHHQ� WKH�
WUHDWHG�ZRXQG�DQG�WKH�FRQWURO�RQH��7DEHO�����2Q�
WKH�����GD\V�ZRXQG�KHDOLQJ�SKDVH�� WKH�QXPEHU�
RI� EORRG� YHVVHO� ZHUH� KLJKHU� LQ� WKH� WUHDWHG�
ZRXQGV�WKDQ�WKH�FRQWURO�RQHV��

7KH�YLVXDO�LQVSHFWLRQ�RI�WKH�JHOV�HOHFWURSKRUHVHV�
UHYHDOHG����EDQGV�IRU�JHFNR�VDOLYD�DQG����EDQGV�
IRU� KXPDQ� VDOLYD�� 6RPH�EDQGV�ZHUH� GDUN� EOXH��
RWKHUV� VWDLQHG� OLJKW� EOXH�� 7KH� EDQGV� UDQJHG� LQ�
GHQVLW\� IURP� H[WUHPHO\� IDLQW�� WR� QDUURZ� EXW�
GLVWLQFW�� WR� WKRVH�ZKLFK�ZHUH� WKLFN� DQG�KHDYLO\�
VWDLQHG� �)LJXUH� ���� (DFK� SURILOH� VKRZHG�
FKDUDFWHULVWLF�EDQGV��$��%��	�&���6DOLYD�RI�ERWK�

7DEHO����*HFNR�VDOLYD�HIIHFW�RQ�ZRXQG�FORVXUH�RI�WKH�WDLO�VWXPS������GD\V�DIWHU�DXWRWRP\��

5HPDUNV��&��FRQWURO��3���ZRXQG�WUHDWHG�ZLWK�\RXQJ�JHFNR�VDOLYD��3���ZRXQG�WUHDWHG�ZLWK�DGXOW�JHFNR�VDOLYD��DQG�
3���ZRXG�WUHDWHG�ZLWK�KXPDQ�VDOLYD�

)LJXUH�����7KH�ZRXQG�VXU IDFH�RI�VXQ�VNLQN�WDLO������GD\V�DIWHU�DXWRWRP\���&��FRQWURO��3���ZRXQG�WUHDWHG�ZLWK�
\RXQJ� JHFNR� VDOLYD�� 3��� ZRXQG� WUHDWHG� ZLWK� DGXOW� JHFNR� VDOLYD�� DQG� 3��� ZRXQG� WUHDWHG� ZLWK� KXPDQ�
VDOLYD�
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\RXQJ�DQG�DGXOW�JHFNR�ZDV�FRQVLVWHQW�VKRZLQJ�
WKH� VSHFLILF� SURWHLQ� DERXW� ��� N'D� DQG� ��� N'D�
�$���	�%����LQ�WKH�VDPH�ORFXV��EXW��LW�ZDV�QRW�
GHWHFWHG� LQ� WKH� KXPDQ� VDOLYD�� 2WKHUZLVH�� WKH�
VSHFLILF�SURWHLQ�DERXW����N'D�GHWHFWHG�LQ�KXPDQ�
VDOLYD�EXW�GLG�QRW�IRXQG�LQ�*HFNR VDOLYD��

7KH�KHDYLHVW�FRQFHQWUDWLRQ�RI�SURWHLQV�ZDV�
IRXQG� LQ� WKH� XSSHU� RQH�WKLUG� RI� WKH� JHO� �$�����
7KLV� UHJLRQ� DERYH� ��� N'D�� VKRZHG� RQH� EDQG�
PLJUDWHG� ZLWK� WKH� RYDOEXPLQ� VWDQGDUG��
$FFRUGLQJ� WR�6FKZDUW]�HW�DO� ������� ODFWRIHUULQ�

KDV� PROHFXODU� ZHLJKW� ��� N'D�� � ZKLOH� WKH�
PROHFXODU�ZHLJKW�RI�ERWK�O\VR]\PH�DQG��3UROLQH
�ULFK� 3URWHLQ� �353�� ZHUH� EHORZ� ��� N'D�� %RWK�
VDOLYD� RI� \RXQJ� DQG� DGXOW� JHFNR� VDOLYD� KDYH� D�
VLPLODU�SDWWHUQ�EXW�WKH�EDQG
V�FRQFHQWUDWLRQ�ZDV�
GLIIHUHQW��

',6&866,21�

7KH�HQWLUH�SHULRG�RI�WDLO�UHJHQHUDWLRQ�RI�VXQ�
VNLQN� KDV� EHHQ� GLYLGHG� KLVWRORJLFDOO\� LQWR� ILYH�

)LJXUH����7KH�DQJLRJHQHVLV�UHVSRQVH�RQ�WKH�&$0 ZLWK�VSLQDO�FRUG LPSODQW�LQ�ZRXQG�KHDOLQJ�SKDVH�����GD\V�
DIWHU� DXWRWRP\� �,�� ,,�� ,,,�� ,9��� 6SLQDO� FRUG� LPSODQW�ZLWKRXW� VDOLYD� �$��� LPSODQW� WUHDWHG�ZLWK� \RXQJ�
JHFNR�VDOLYD��%���DGXOW�JHFNR�VDOLYD��&���DQG�KXPDQ�VDOLYD��'���7KH�LPSODQW��D���WKH�PDLQ�YHVVHO�LQ�
&$0��E���DQG��QHZ�EORRG�YHVVHOV�WRZDUG�LPSODQW��F���

)LJXUH� ��� $QJLRJHQHVLV� UHVSRQVHV� RQ� &$0� DIWHU � D� VSLQDO� FRUG� LPSODQWDWLRQ� %ORRG� YHVVHO� LQ� ZRXQG�
KHDOLQJ�SKDVH�����GD\V�DIWHU�DXWRWRP\��
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GLIIHUHQW� VWDJHV�� VWDJH� ,�� ZRXQG�KHDOLQJ� VWDJH�
DQG� GHGLIIHUHQWLDWLRQ� ����� GD\V��� VWDJH� ,,�� WKH�
SKDVH� RI� EODVWHPD� DFFXPXODWLRQ� DQG� EODVWHPD�
JURZWK� ������ GD\V��� 6WDJH� ,,,� LV� WKH� SKDVH� RI�
GLIIHUHQWLDWLRQ� DQG� PRUSKRJHQHVLV� RI� WKH�
UHJHQHUDWH��,WHQ�	�%U\DQW�������6RHVLOR��������
+RZHYHU��WKH�SURFHVV�RI�UHJHQHUDWLRQ�LV��LQ�IDFW��
D�FRQWLQXRXV�RQH��.DULP�	�0LFKDHO��������

$� YDULHW\� RI� ELRORJLF� VXEVWDQFHV� DEOH� WR�
DFFHOHUDWH� ZRXQG� KHDOLQJ� �$EEDVLDQ� HW� DO��
������� 6DOLYD� FRQWDLQV� QXPHURXV� ELRDFWLYH�
PROHFXOHV�ZKLFK�ZHUH�FODVVLILHG�DFFRUGLQJ�WR�WKHLU�
YDULRXV� IXQFWLRQV�� OXEULFDWLRQ�� DQWLPLFURELDO�
DFWLYLW\�� DQWLR[LGDQW� DFWLYLW\�� LQIODPPDWRU\��

LPPXQH UHVSRQVHV� DQG�ZRXQG�KHDOLQJ� �2KVKLPD�
HW�DO���������6DOLYD�RI�KRXVH�JHFNR� �3W\RGDFW\OXV�
KDVVHOTXLVWLL�� FRQWDLQV� K\DOXURQLGDVH�� VLDOLGDVH��
DQG�JO\FRSURWHLQ���-DUUDU�	�7DLE��������/LX�HW�DO��
������� LQYHVWLJDWHG� WKDW� *HFNR� KDV� DQWL�WXPRU�
HIIHFWV� RQ� KXPDQ� HVRSKDJHDO� FDUFLQRPD� FHOO�
OLQHV��)XUPDQ���������VWXGLHG� WKH�YHQRP�RI�WKH�
*LOD� PRQVWHU� �+HORGHUPD� VXVSHFWXP &23(��
������ DV� DQ� DQWL�GLDEHWLF� DJHQW�� +H� IRXQG�
H[HQGLQ��� RFFXUV� QDWXUDOO\� LQ� WKH� VDOLYD� RI� WKH�
*LOD�PRQVWHU�DEOH�WR�LQFUHDVHV�WKH�SURGXFWLRQ�RI�
LQVXOLQ�ZKHQ�EORRG�VXJDU�OHYHOV�DUH�KLJK��

6HYHUDO� QXPEHUV� RI� VXEVWDQWLDO� JURZWK�
IDFWRU�KDYH�EHHQ�LGHQWLILHG�LQ�KXPDQ�DQG�DQLPDO�
VDOLYD��6RPH�RI�WKLV�JURZWK�IDFWRU�DUH�SUHVHQW�LQ�
D� FRQFHQWUDWLRQ� WKDW� KDV� ELRORJLFDO� DFWLYLW\� LQ�
YLWUR� DQG� LQ� YLYR�� WKHUHIRUH� SRWHQWLDOO\� FRXOG�
SOD\� DQ� LPSRUWDQW� UROH� LQ� WKH� RUDO� DQG� LQ� WKH�
SURPRWLRQ� RI� KHDOLQJ� RI� RUDO� RU� FXWDQHRXV��
ZRXQGV� �%UDQG� 	� 9HHUPDQ� ������� (SLGHUPDO�
JURZWK� IDFWRU� �(*)��� QHUYH� JURZWK� IDFWRU�
�1*)��� DQG� KLVWDWLQ� DUH� VWLPXODWLQJ� ZRXQG�
KHDOLQJ� LQFOXGLQJ� SUROLIHUDWLRQ�� GLIIHUHQWLDWLRQ��
DQG� FHOO� PLJUDWLRQ� �-DUUDU� 	� 7DLE� �������
(SLGHUPDO� JURZWK� IDFWRU� ELQGV� OLNH� WKH� RWKHU�
JURZWK� IDFWRUV�� WR� D� VSHFLILF� UHFHSWRU� RQ� WKH�
PHPEUDQH�RI�WKH�WDUJHW�FHOO��LQLWLDWLQJ�D�FDVFDGH�
RI� SURFHVVHV�� 7KLV� UHVXOW� LQ� PLJUDWLRQ��
SUROLIHUDWLRQ�� DQG� GLIIHUHQWLDWLRQ� RI� FHOOV� �%UDQ�
	�9HHUPDQ� �������0LJUDWLRQ� DQG� SUROLIHUDWLRQ�
RI� HSLWKHOLDO� FHOO� DUH� DFWLYLWLHV� LQ� WKH� LQLWLDO�
VWDJHV�RI�ZRXQG�KHDOLQJ��.DQJ�HW�DO ������6LJHU�
	� &ODUN� ����� ��� 7UDQVIRUPLQJ� JURZWK� IDFWRU�
DOSKD� �7*)�Į��� LQVXOLQ�� LQVXOLQ�OLNH� JURZWK�
IDFWRUV� ,� DQG� ,,� �,*)�,�� ,*)�,,��� WUDQVIRUPLQJ�
IDFWRU�EHWD� �7*)�ȕ��� YDVFXODU� HQGRWKHOLDO�
JURZWK� IDFWRU� �9(*)�� DQG� EDVLF� ILEUREODVW�

5HPDUNV��D�N�LQGLFDWH�VLJQLILFDQW�GLIIHUHQFHV��3���������ZLWKLQ�FROXPQV�&��3���3���DQG�3���

7DEOH����7KH�DYHUDJH�QXPEHU�RI�QHZ�EORRG�YHVVHO�WRZDUG�WKH�LPSODQW�RI�WKH�VXQ�VNLQN�WDLO�VSLQDO�FRUG�RI�ZRXQG�
KHDOLQJ�SKDVH�RI�����GD\V�DIWHU�DXWRWRP\�

)LJXUH� ��� /DQH� �� UHSUHVHQWV� WKH� PROHFXODU �
ZHLJKW�PDUNHUV��/DQH������DQG���UHSUHVHQWV��
SURWHLQV�SUHVHQW� LQ��ȝO�RI�SURFHVVHG�VDOLYD��
3URWHLQV�ZHUH�VHSDUDWHG�E\�6'6�3$*(�LQ�D�
&ULWHULRQ� ������ 7ULV�+&,� JHO� DQG� VWDLQHG�
ZLWK�%LR�6DIH�&RRPDVVLH� VWDLQ��*HO� VKRZQ�
LV�WKH�DFWXDO�VL]H�
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JURZWK�IDFWRU��E)*)��KHOS�LQ�UHFRQVWLWXWLRQ�DQG�
KHDOLQJ�RI�LQMXUHG�DUHD��+X�HW�DO��������/\RQV�HW�
DO�� �������6HFUHWRU\� OHXNRF\WH�SURWHLQ� LQKLELWRU�
�6/3,��DOVR�SOD\�DQ�LPSRUWDQW�UROH�LQ�WKH�ZRXQG�
KHDOLQJ�RI�VNLQ��$EEDVLDQ�HW�DO��������

7KLV�VWXG\�LQYHVWLJDWHG�WKH�HIIHFWV�RI�WRND\�
JHFNR� VDOLYD� RQ� DQJLRJHQHVLV� GXULQJ� ZRXQG� KHDOLQJ�
SKDVH� RI� WKH� DXWRWRPL]HG� WDLO� LQ� FRPPRQ� VXQ�
VNLQN�� 7KUHH� GD\V� DIWHU� DXWRWRP\�� PRUSKRORJLFDOO\��
WKH� ZRXQG� WUHDWHG� ZLWK� \RXQJ� *HFNR VDOLYD�
VKRZHG�D�EHWWHU�KHDOLQJ�� ,W� LV�SUREDEO\�EHFDXVH�
WKH�SURWHLQ� LQ� WKH�VDOLYD�RI�\RXQJ�JHFNR�KLJKHU�
WKDQ�LW�KDV�VDOLYD�RI�DGXOW�JHFNR�DQG�KXPDQ��DV�
&KDXQFH\� HW� DO�� ������� VXJJHVWHG� WKDW� WKH�
FRQFHQWUDWLRQ� RI� SURWHLQ�� VRGLXP� DQG� FKORULGH�
FRQFHQWUDWLRQV� DOVR� RVPRODOLW\� YDOXHV� LQ� WKH�
VDOLYD�GHFOLQH�ZLWK�DJH���7KXV�ZRXQG�FORVXUH�LQ�
WUHDWHG� ZRXQG� GULHG� IDVWHU� WKDQ� WKH� FRQWURO� DV�
$OLEDUGL��������VXJJHVWHG�WKDW�DIWHU���GD\V�SRVW�
DPSXWDWLRQ�LQ�WDLO�VWXPSV��QXPHURXV�JUDQXORF\WHV�DUH�
DFFXPXODWHG�RYHU� WKH� VWXPS�� DQG�SDUWLFLSDWH� LQ�
WKH�IRUPDWLRQ�RI�WKH�VFDE��

2Q� WKH� �UG� GD\� DIWHU� DXWRWRP\�� DQJLRJHQHVLV�
UHVSRQVH� KLJKHU� LQ� WKH� WUHDWHG� ZRXQG� WKDQ�
FRQWURO�RQHV��'XULQJ�ZRXQG�KHDOLQJ��DQJLRJHQLF�
FDSLOODU\� VSURXWV� LQYDGH� WKH� ILEULQ�ILEURQHFWLQ�
ULFK�ZRXQG�FORW�DQG�ZLWKLQ�D�IHZ�GD\V�RUJDQL]H�
LQWR� D� PLFURYDVFXODU� QHWZRUN� WKURXJKRXW� WKH�
JUDQXODWLRQ� WLVVXH�� $V� FROODJHQ� DFFXPXODWHV� LQ�
WKH�JUDQXODWLRQ�WLVVXH�WR�SURGXFH�D�VFDU��WKH�GHQVLW\�RI�
EORRG� YHVVHOV� GLPLQLVKHV� �7RQQHVHQ� HW� DO��
������� $FFRUGLQJ� WR� 6RHVLOR� �������� ���� GD\V�
DIWHU� DXWRWRP\� HSLWKHOLDO� FHOOV� SUROLIHUDWH� WKHQ�
PLJUDWHV� WR� WKH� VXUIDFH� RI� WKH� ZRXQG�� 'XULQJ�
SUROLIHUDWLRQ��VRPH�FHOOV�DUH�LQ�D�VWDWH�RI�PLWRVLV��
,W� � LQGLFDWHV� WKDW� ZRXQG� FORVXUH� RFFXUV� GXH� WR�
VNLQ� HSLWKHOLDO� PLJUDWLRQ� WKDW� SUHYLRXVO\� KDG�
PLWRWLF� SUROLIHUDWLRQ�� 2Q� WKH� HLJKWK� GD\� DIWHU�
DXWRWRP\�� WUHDWHG� ZRXQGV� �3��� VKRZHG� WKH�
IRUPDWLRQ�RI�D�EODVWHPD��ZKLOH�WKH�RWKHU�JURXSV�
QRW�IRUPHG�\HW��2XU�ILQGLQJV�SURYLGHG�HYLGHQFH�
WKDW� JHFNR� VDOLYD� KDG� D� ELRORJLFDO� DELOLW\� WR�
DFFHOHUDWH� ZRXQG� KHDOLQJ� DQG� VWLPXODWH�
DQJLRJHQHVLV�LQ�WUHDWHG�ZRXQG�RI�VXQ�VNLQN�WDLO��

$&.12:/('*0(176

7KH� DXWKRUV� JUDWHIXOO\� DFNQRZOHGJHG� 0XO\DWL��
0�6L�IRU�JXLGHV�DQG�KHOSIXO�GLVFXVVLRQV��6XZDUGL�
DQG�,NKZDQ�IRU�WHFKQLFDO�VXSSRUW��

5()(5(1&(6

$EEDVLDQ�� %��� 6�� $]L]L�� 	� $�� (VPDHLOL�� ������
(IIHFWV� RI� 5DW
V� /LFNLQJ� %HKDYLRU� RQ�
&XWDQHRXV�:RXQG�+HDOLQJ��,UDQLDQ�-RXUQDO�
RI�%DVLF�0HGLFDO�6FLHQFHV ����������������

$OLEDUGL�� /�� ������ 8OWUDVWUXFWXUDO� )HDWXUHV� 2I�
7KH� 3URFHVV� 2I� :RXQG� +HDOLQJ� $IWHU�
7DLO� $QG� /LPE� $PSXWDWLRQ� LQ� /L]DUG��
-RXUQDO�RI��$FWD�=RRORJLFD���������±�����

%DOLQVN\�� %,�� ������ $Q� ,QWURGXFWLRQ� WR�
(PEU\RORJ\�:�%�� 6RXQGHUV� &RPSDQ\��
3KLODGHOSKLD���������

%DQGHUDV�7DUDED\�-�$��� ,*='¶�� 2OHLUH��
5*�(VWUDGD��($�/XQD��	�0�*�%HJQp��������
(OHFWURSKRUHWLF� $QDO\VLV� RI� :KROH� 6DOLYD�
DQG�3UHYDOHQFH�RI�'HQWDO�&DULHV��$�6WXG\�LQ�
0H[LFDQ� 'HQWDO� 6WXGHQWV�� -RXUQDO� RI�
$UFKLYHV�RI�0HGLFDO�5HVHDUFK �������±���

%UDQG�� +� 	� (&,�� 9HHUPDQ�� ������ 6DOLYD� DQG�
:RXQG�+HDOLQJ��7KH�&KLQHVH� -RXUQDO� RI�
'HQWDO�5HVHDUFK�������������

&KDSXOLD� 50��� $5�� 4XHVDGD� 	� 00�� ÈQJHO� ��
������ 5HYLHZ� $QJLRJHQHVLV� DQG� VLJQDO�
WUDQVGXFWLRQ� LQ� HQGRWKHOLDO� FHOOV�� -RXUQDO�
&HOO�0ROHFXODU�RI�/LIH�6FLHQFH����������±
����

&KDXQFH\��++���53��)HOOHU�	�..�.DSXU��������
/RQJLWXGLQDO� $JH�5HODWHG� &KDQJHV� LQ�
+XPDQ� 3DURWLG� 6DOLYD� &RPSRVLWLRQ��
-RXUQDO�RI�'HQWDO�5HVHDUFK��������������
���

&KXQJ�� (0&��� 61�� 'HDQ�� &1�� 3URSVW�� %0��
%LVKRS�	�0/��YDQ�+RHN��������.RPRGR�
'UDJRQ�,QVSLUHG� 6\QWKHWLF� 3HSWLGH�
'5*1��� 3URPRWHV� :RXQG�+HDOLQJ� RI� D�
0L[HG�%LRILOP� ,QIHFWHG� :RXQG�� 1DWXU�
-RXUQDO� 3DUWQHU� %LRILOP� DQG�0LFURELRPHV
��������

'RZQHV�� 6��	�5��6KLQH�� ������:K\�'RHV�7DLO�
/RVV�,QFUHDVH�D�/L]DUG¶V�/DWHU�9XOQHUDELOLW\�
WR� VQDNH� SUHGDWRUV"�� -RXUQDO� RI� (FRORJ\�
�����������±����

)XUPDQ��%/���������7KH�GHYH/RSPHQW�RI�%\HWWD�
�H[HQDWLGH�� IURP� WKH� 9HQRP� RI� WKH� *LOD�
PRQVWHU� DV� DQ� $QWL�'LDEHWLF� $JHQW� ��
-RXUQDO�RI�7R[LFRQ �������±���

*LOOLV��*%���/$��%RQYLQL��	�'-��,UVFKLFN��������
/RVLQJ� VWDELOLW\�� WDLO� ORVV� DQG� MXPSLQJ� LQ�
WKH� DUERUHDO� /L]DUG�� $QROLV� FDUROLQHQVLV��
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-RXUQDO� RI� ([SHULPHQWDO� %LRORJ\� �����
�������

+XJKHV��$��	�1��'HQLV��������7DLO�5HJHQHUDWLRQ�
LQ� WKH� *HFNRQLG� /L]DUG�� 6SKDHURGDFW\OXV��
-RXUQDO� (PEU\RORJ\� DQG� ([SHULPHQWDO��
0RUSKRORJ\����������������

+X� 6�� /L� <�� :DQJ� -�� ;LH� <�� 7MRQ� .�� 	�
:ROLQVN\� /�� ������ +XPDQ� VDOLYD�
SURWHRPH� DQG� WUDQVFULSWRPH�� -RXUQDO� RI�
'HQWDO�5HVHDUFK��������������

,WHQ�� /(���	�%U\DQ�� 69�� ������ 6WDJHV� RI� �7DLO�
5HJHQHUDWLRQ� LQ� WKH� $GXOW� 1HZW��
1RWRSKWKDOPXV� YLULGHVFHQV�� -RXUQDO� RI�
([SHULPHQWDO�=RRORJ\���������������

-DUUDU�� %0�� 	� 17�7DLE�� ������ +LVWRFKHPLFDO�
&KDUDFWHUL]DWLRQ� RI� WKH� OLQJXDO� 6DOLYDU\�
*ODQGV� RI� WKH� +RXVH� *HFNR��3W\RGDFW\OXV�
KDVVHOTXLVWLL �6TXDPDWD�*HNNRQLGDH���-RXUQDO�
RI�$VLDWLF�+HUSHWRORJLFDO 5HVHDUFK���������
����

.DPULQ��53��	�0��6LQJHU��������7KH�,QIOXHQFH�
RI�7KH�6SLQDO�&RUG�LQ�WKH�UHJHQHUDWLRQ�RI�
7KH� 7DLO� /L]DUG�� $QROLV� &DUOLQHQVLV��
-RXUQDO� RI� ([SHULPHQWDO� =RRORJ\� �����
��������

.DULP�� $($�� 	� 0,�� 0LFKDHO�� ������ 7DLO�
5HJHQHUDWLRQ� $IWHU� $XWRWRP\� LQ� WKH�
*HFNRQLG� /L]DUG� %XQRSXV� WXEHUFXODWXV��
-RXUQDO� RI� 4DWDU� 8QLYHUVLW\� 6FLHQFH�� ��
������������

.DQJ� '�� 7+�&KRL�� .�� +DQ�� '�� 6RQ�� -+�� .LP��
6+��.LP��-��3DUN��������5HJXODWLRQ�RI�.��
&KDQQHOV� 0D\� (QKDQFH�:RXQG� +HDOLQJ�
LQ�WKH�6NLQ��-RXUQDO�RI�0HGLFDO�+\SRWKHVHV�
�����������

.HUEHO��56��������0ROHFXODU�2ULJLQV�RI�&DQFHU�
7XPRU� $QJLRJHQHVLV�� -RXUQDO� RI� 1HZ�
(QJODQG�RI�0HGLFLQH� �������

/HQJ��7���06-0��0LOOHU��%6.9��%LOEDR��0''9��
3DODQNHU�� 3�� +XLH�� 	� 06�� %OXPHQNUDQ]���
������7KH��&KLFN�&KRULRDOODQWRLF�0HPEUDQH�
$V� $� 0RGHO� 7LVVXH� )RU� 6XUJLFDO� 5HWLQDO�
5HVHDUFK� $QG� 6LPXODWLRQ�� -RXUQDO� RI��
5HWLQDO� DQG� 9LWUHRXV� 'LVHDVH� ������� ����
���

/LX��)���*:��-LDQ��6<��:DQJ�� �<��/L��<3��:X��
DQG� 60�� ;L��� ������ $QWLWXPRU� HIIHFW� 	�
PHFKDQLVP� RI� *HFNR� RQ� KXPDQ�
HVRSKDJHDO� FDUFLQRPD� FHOO� OLQHV� LQ� YLWUR�
DQG�[HQRJUDIWHG�VDUFRPD�����LQ�.XQPLQJ�

0LFH�� -RXUQDO� RI�*DVWURHQWHURORJ\� ��� ��
����������������

/\RQV�� -0��� -(�� 6FKZLPHU�� &7�� $QWKRQ\�� -/��
7KRPVRQ�� -'�� &XQGLII�� '7�� &DVH\�� &��
0DFFLQL�� 3�.XFHUD�� <=�� :DQJ�� -3��
%RXGUHDX[��	�($��:ROWHULQJ��������7KH�
5ROH� RI� 9(*)� 3DWKZD\V� LQ� +XPDQ�
3K\VLRORJLF�DQG�3DWKRORJLF�$QJLRJHQHVLV��
-RXUQDO� RI� 6XUJLFDO�5HVHDUFK� ����� ���±
���

0DJLQQLV�� 7�/�� ������ 5HYLHZ� 7KH� &RVWV� 2I�
$XWRWRP\�$QG�5HJHQHUDWLRQ�,Q�$QLPDOV��
$� 5HYLHZ� DQG� )UDPHZRUN� )RU� )XWXUH�
5HVHDUFK��-RXUQDO�RI�%HKDYLRUDO�(FRORJ\��
������±����

0DXVILHOG��3��	��$��6FKPLGW]��������0ROHFXODU�
SK\ORJHRJUDSK\��LQWUDVSHFLILF�YDULDWLRQ��DQG�
VSHFLDWLRQ� RI� WKH� $VLDQ� VFLQFLG� VXQ� VNLQN�
JHQXV�(XWURSLV )LW]LQJHU�� ����� �6TXDPDWD��
5HSWLOLD�� 6FLQFLGDH��� WD[RQRPLF� DQG�
ELRJHRJUDSKLF� LPSOLFDWLRQV�� -RXUQDO� RI�
2UJDQLVP�'LYHUVLW\�	�(YROXWLRQ������������
����

2KVKLPD�0���0��6DWR��0��,VKLNDZD��0��0DHQR��
.�� 2WVXND�� ������ 3K\VLRORJLF� /HYHOV� RI�
(SLGHUPDO� *URZWK� )DFWRU� LQ� 6DOLYD�
6WLPXODWH� &HOO� 0LJUDWLRQ� RI� DQ� 2UDO�
(SLWKHOLDO� &HOO� /LQH�� +2���1���� -RXUQDO�
RI�(XURSHDQ�2UDO�6FLHQFH� ������������

2XGKRII� �� 0-��� -*0�� %ROVFKHU�� .�� 1D]PL�� +��
.DOD\�� :9� +RI�� $91�� $PHURQJHQ�� 	�
(&,�� 9HHUPDQ�� � ������ � 5HVHDUFK�
&RPPXQLFDWLRQ� +LVWDWLQV� DUH� 7KH�0DMRU�
:RXQG�&ORVXUH� 6WLPXODWLQJ� )DFWRUV� LQ�
+XPDQ¶V� VDOLYD� $V� ,GHQWLILHG� LQ� D� &HOO�
&XOWXUH� $VVD\�� -RXUQDO� RI� )$6(%� ����
����������

6LQJHU�� $-�� 	� 5$)�� &ODUN�� ������ &XWDQHRXV�
:RXQG� +HDOLQJ�� -RXUQDO� RI� WKH� 1HZ�
(QJODQG�RI�0HGLFLQH ����������������

6RHVLOR�� 13�� ������ 3URVHV� 5HJHQHUDVL� (NRU�
.DGDO� �0DERX\D� PXOWLIVFLDWD� .XKO����
%HUNDOD�,OPLDK�%LRORJL���������������

6RHVLOR�� 13�� ������ 3HQJDUXK� 5HJHQHUDW� (NRU�
.DGDO� �0DERX\D� PXOWLIVFLDWD� .XKO���
7HUKDGDS� $QJLRJHQHVLV�� %HUNDOD� ,OPLDK�
%LRORJL� ��������������

6ZDUW]�� 66��� :;�� =KX� 	� /0�� 6UHHEQ\�� ������
6RGLXP� 'RGHF\O� 6XOSKDWH�3RO\DFU\ODPLGH�
*HO� (OHFWURSKRUHVLV� RI� � +XPDQ� :KROH�
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6DOLYD�� -RXUQDO� RI� $UFKLYHV� RI� 2UDO�
%LRORJ\�����������������

7RQQHVHQ��0*��;��)HQJ��	�5$)��&ODUN��������
$QJLRJHQHVLV� LQ�:RXQG�+HDOLQJ��-RXUQDO�
RI� ,QYHVWLJDWLYH�'HUPDWRORJ\� 6\PSRVLXP�
3URFHHGLQJV���������±��

��


