
(67,0$7,21 2) 92&$/ 75$&7 )5217 &$9,7< 5(621$1&( ,1
8192,&(' )5,&$7,9( 63((&+

0LQN\X /HH DQG 'RQDOG *� &KLOGHUV
'HSDUWPHQW RI (OHFWULFDO DQG &RPSXWHU (QJLQHHULQJ

8QLYHUVLW\ RI )ORULGD
*DLQHVYLOOH� )/ ������ 8�6�$�

$%675$&7

7KH SXUSRVH RI WKLV SDSHU LV WR VWXG\ WKH HIIHFW
RI WKH IURQW FDYLW\ UHVRQDQFH DQG WKH YRFDO WUDFW DUHD
IXQFWLRQ RQ WKH TXDOLW\ RI V\QWKHVL]HG XQYRLFHG VSHHFK�
)URP SULRU H[SHULPHQWV� LW KDV EHHQ GHWHUPLQHG WKDW
XQYRLFHG VSHHFK LV KLJKO\ UHODWHG WR WKH YRFDO WUDFW IURQW
FDYLW\ UHVRQDQFH� 7KH QRLVH VRXUFH LV ORFDWHG QHDU WKH
YRFDO WUDFW FRQVWULFWLRQ DQG WKH IURQW FDYLW\ VHUYHV DV D
VSHFWUDO VKDSLQJ ILOWHU�

$Q DOJRULWKP LV SURSRVHG WR HVWLPDWH IURQW
FDYLW\ UHVRQDQFHV� IURP ZKLFK HIIHFWLYH OHQJWK RI WKH
YRFDO WUDFW IURQW FDYLW\ FDQ EH FDOFXODWHG� 7KH SDUDPHWHUV
DUH XVHG WR FRQVWUXFW D VLPSOH YRFDO WUDFW DUHD IXQFWLRQ�
8QYRLFHG VSHHFK LV JHQHUDWHG XVLQJ DQ DUWLFXODWRU\
V\QWKHVL]HU� $QG HIIHFWV RI WKH IURQW FDYLW\ OHQJWK� EDFN
FDYLW\ VKDSH RQ WKH SHUFHSWLRQ RI XQYRLFHG IULFDWLYHV DUH
LQYHVWLJDWHG�
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5HVHDUFK LQ OLQJXLVWLFV DQG SV\FKRDFRXVWLFV
VXJJHVWV WKDW WKH KXPDQ DXGLWRU\ V\VWHP WHQGV WR VLPSOLI\
WKH IRUPDQW LQIRUPDWLRQ� ,W LV REVHUYHG� LQ WKH VWXG\ RI
DXGLWRU\ SHUFHSWLRQ� WKDW WZR VSHFWUDO SHDNV DUH DOO WKDW DUH
QHHGHG IRU VLPXODWLQJ IURQW YRZHOV DQG WKDW RQH VSHFWUDO
SHDN LV VXIILFLHQW IRU VLPXODWLQJ EDFN YRZHOV �'HODWWUH HW
DO�� ������ &DUOVRQ HW DO� ������ DQG %ODGRQ DQG )DQW
������ DOVR IRXQG WKDW YRZHOV FDQ EH VLPXODWHG
SHUFHSWXDOO\ E\ XVLQJ RQO\ WZR VSHFWUDO SHDNV� :KLOH WKH
ILUVW SHDN LV KHOG DW WKH ILUVW IRUPDQW )�� WKH VHFRQG
VSHFWUDO SHDN KDV WR EH SXW EHWZHHQ )

�
DQG )

�
IRU

VLPXODWLQJ IURQW YRZHOV� DQG LQWR WKH YLFLQLW\ RI WKH
VHFRQG IRUPDQW )

�
ZKHQ VLPXODWLQJ EDFN YRZHOV� )DQW

FDOOHG WKH VHFRQG VSHFWUDO SHDN WKH HIIHFWLYH VHFRQG
IRUPDQW� )

�
�� EHFDXVH LW GRHV QRW FRUUHVSRQG WR DQ\ RI WKH

IRUPDQWV �)DQW DQG 5LVEHUJ� ������ ,W VHHPV WKDW WKH )
�
�

KDV VRPH FRUUHODWLRQ ZLWK VSHHFK SURGXFWLRQ DV ZHOO DV
VSHHFK SHUFHSWLRQ� )DQW VKRZHG WKDW� ZKHQ VLPXODWLQJ D
YRZHO E\ D VLQJOH KDUPRQLF VLJQDO� WKH OLVWHQHUV UHVSRQGHG
WR D UHVRQDQFH IUHTXHQF\ RI WKH XQFRXSOHG IURQW FDYLW\ RI

WKH YRFDO WUDFW� +H VXJJHVWHG WKDW WKH )
�
� PLJKW EH

HTXLYDOHQW WR WKLV UHVRQDQFH IUHTXHQF\ RI WKH XQFRXSOHG
IURQW FDYLW\�

$FFRUGLQJ WR WKH EDVLF DFRXVWLF WKHRU\ RI
VSHHFK SURGXFWLRQ� WKH IXQGDPHQWDO UHVRQDQFH IUHTXHQF\
RI WKH IURQW FDYLW\ PD\ EH DVVRFLDWHG ZLWK DQ\ RI WKH ILUVW
IRXU IRUPDQWV� $Q H[SHULPHQW E\ *� 0� .XKQ ������
XVLQJ VSHFWURJUDSKLF GDWD IURP WZR W\SHV RI VSHHFK� RQH
IURP QRUPDO VSHHFK DQG WKH RWKHU IURP IULFDWLYH VSHHFK�
VXJJHVWHG WKDW LW PD\ EH SRVVLEOH WR HVWLPDWH WKH
IUHTXHQF\ RI WKH IURQW FDYLW\ UHVRQDQFH IURP LQIRUPDWLRQ
LQ WKH VSHHFK VLJQDO� ,W LV DOVR VXJJHVWHG WKDW WKH IURQW
FDYLW\ UHVRQDQFH FRXOG EH HVWLPDWHG IURP VSHHFK GDWD WKDW
LV RI D IRUP PRUH OLNH WKDW IRXQG LQ WKH DXGLWRU\ V\VWHP
�.XKQ� ������

,Q WKLV VWXG\� ZH DWWHPSW WR HVWLPDWH WKH OHQJWK
RI YRFDO WUDFW IURQW FDYLW\ IRU XQYRLFHG IULFDWLYHV XVLQJ WKH
IURQW FDYLW\ UHVRQDQFH IUHTXHQF\ HVWLPDWHV� 7KH DQDO\VLV
PHWKRG DGRSWHG LQ WKLV UHVHDUFK LV EDVHG RQ WKH
SV\FKRDFRXVWLFV RI KXPDQ KHDULQJ� 3HUFHSWXDO OLQHDU
SUHGLFWLYH �3/3� DQDO\VLV� RULJLQDOO\ VXJJHVWHG E\ +\QHN
+HUPDQVN\ �+HUPDQVN\� ������ LV XVHG WR DSSUR[LPDWH
WKH DXGLWRU\ VSHFWUXP RI VSHHFK E\ DQ DOOïSROH PRGHO�
7KH DXGLWRU\ VSHFWUXP LV REWDLQHG IURP WKH VSHHFK VLJQDO
E\ ILOWHULQJ XVLQJ D FULWLFDOïEDQG ILOWHU EDQN IROORZHG E\
DQ HTXDO ORXGQHVV FXUYH SUHïHPSKDVLV DQG DQ LQWHQVLW\ WR
ORXGQHVV FRQYHUVLRQ E\ WKH LQWHQVLW\ïORXGQHVV SRZHU ODZ�
7KHQ� WKH DXGLWRU\ VSHFWUXP LV PRGHOOHG E\ DQ
DXWRUHJUHVVLYH �DOO SROH� PRGHO� 7KH HVWLPDWHV DUH� WKHQ�
YHULILHG E\ LQIRUPDO OLVWHQLQJ WHVW RI V\QWKHWLF IULFDWLYHV
JHQHUDWHG E\ DQ DUWLFXODWRU\ V\QWKHVL]HU�

� $QDO\VLV RI XQYRLFHG IULFDWLYHV

$QDO\VLV GDWD XVHG DUH VXVWDLQHG IULFDWLYHV RI
�V�� �f�� �I�� DQG �K�� 7KH ))7 VSHFWUD IRU HDFK RI WKH IRXU
IULFDWLYH FODVVHV DUH VKRZQ LQ )LJXUH �� 7KH VSHFWUD DUH
FRPSXWHG XVLQJ D ��� SRLQW ))7 IRU +DPPLQJ ZLQGRZHG
VSHHFK VHJPHQWV� 7KH VSHFWUXP RI �V� VKRZV RQH PDMRU
VSHFWUDO SHDN QHDU ���� +]� ZKLOH IRU �f�� WKHUH LV D
VSHFWUDO SHDN DW DERXW ���� +]� 7KH VSHFWUXP RI �I� GRHV
QRW KDYH D SURPLQHQW SHDN DQG WKH VSHFWUXP RI �K� KDV D
SHDN DW D ORZ IUHTXHQF\ EHORZ ���� +]� 7KHUH LV RQO\ D



VPDOO GLIIHUHQFH LQ WKH IUHTXHQF\ UHJLRQ EHORZ ���� +]
IRU WKH IULFDWLYHV �V�� �f�� DQG �I��

�E��D�

�F� �G�

)LJXUH �� ([DPSOH RI PHDVXUHG VSHFWUD IRU
�D� �V�� �E� �f�� �F� �I�� DQG �G� �K��

��� $QDO\VLV SURFHGXUH

7KLV VHFWLRQ H[SODLQHV DQDO\VLV SURFHGXUH�
)LUVW� VSHHFK VLJQDO LV VHJPHQWHG LQWR IUDPHV DQG
ZLQGRZHG DQG WKH 3/3 DQDO\VLV ZDV SHUIRUPHG IRU HDFK
IUDPH �+HUPDQVN\� ������ 7KH SROH IUHTXHQF\ DQG
EDQGZLGWK DUH WUDQVIRUPHG EDFN WR WKH OLQHDU VFDOH �+]�
IURP WKH %DUN VFDOH� 3ROHV WKDW KDYH ODUJH EDQGZLGWK DUH
HOLPLQDWHG� $ SROH IUHTXHQF\ WKDW FRUUHVSRQGV WR D
PLQLPXP EDQGZLGWK LV FKRVHQ DV D PDMRU VSHFWUDO SHDN
IUHTXHQF\� 7KH SROH IUHTXHQF\ LV RXU HVWLPDWH RI WKH YRFDO
WUDFW IURQW FDYLW\ UHVRQDQFH IUHTXHQF\� 7KH IURQW FDYLW\
UHVRQDQFH FDQ EH FKRVHQ E\ D SROH IUHTXHQF\ ZLWK D
EDQGZLGWK OHVV WKDQ D WKUHVKROG YDOXH� )URP WKLV
H[SHULPHQW� D WKUHVKROG RI DERXW ��� +] VHHPV WR EH D
UHDVRQDEOH YDOXH� ,I WKHUH DUH QR SROHV WKDW PHHW WKH
EDQGZLGWK UHTXLUHPHQW� LW LV DVVXPHG WKDW WKH SODFH RI
DUWLFXODWLRQ LV DW WKH PRXWK RSHQLQJ� DV LQ WKH H[DPSOH RI
�I�� DQG �»�� 7KH VSHFWUXP RI �V� VKRZV RQH PDMRU VSHFWUDO
SHDN QHDU ���� +]� ZKLOH IRU �f�� WKHUH LV D VSHFWUDO SHDN
DW DERXW ���� +]� 7KH VSHFWUXP RI �I� GRHV QRW KDYH D
SURPLQHQW SHDN DQG WKH VSHFWUXP RI �K� KDV D SHDN DW D ORZ
IUHTXHQF\ EHORZ ���� +]�

7KH IURQW FDYLW\ UHVRQDQFH FRUUHVSRQGV WR WKH
TXDUWHUïZDYHOHQJWK UHVRQDQFH IUHTXHQF\ RI WKH IURQW
FDYLW\ �.XKQ� ������ 2QFH WKH IURQW FDYLW\ UHVRQDQFH
IUHTXHQF\ LV HVWLPDWHG� WKH IXQFWLRQDO OHQJWK RI WKH IURQW
FDYLW\� ZKLFK LV WKH OHQJWK IURP WKH OLSV WR D VXSUDJORWWDO

FRQVWULFWLRQ� FDQ EH FDOFXODWHG XVLQJ WKH IRUPXOD�
O F���
I�� ZKHUH O LV WKH IURQW FDYLW\ OHQJWK� F LV WKH VSHHG
RI VRXQG ����P�VHF IRU ��� &� DQG I LV D TXDUWHUïZDYH
UHVRQDQFH� )RU VLELODQW IULFDWLYH VRXQGV� WKH HVWLPDWHG
DYHUDJH IURQW FDYLW\ OHQJWK DUH TXLWH UHDVRQDEOH� L�H�� ����
FP IRU �V� DQG ��� FP IRU �f�� 2Q WKH RWKHU KDQG� WKHUH DUH
QR IURQW FDYLW\ DQG EDFN FDYLW\ IRU �»� DQG �I� VRXQGV
EHFDXVH WKH FRQVWULFWLRQ LV DW WKH OLSV� DQG� WKHUHIRUH� WKH
DQDO\VLV DOJRULWKP FRXOG QRW ILQG D IURQW FDYLW\ UHVRQDQFH
IUHTXHQF\ WKDW KDV D EDQGZLGWK RI OHVV WKDQ WKH WKUHVKROG
��� +]� ,Q WKLV FDVH� WKH SODFH RI DUWLFXODWLRQ LV DW WKH
PRXWK RSHQLQJ� DQG WKXV� WKH HIIHFWLYH OHQJWK IURQW FDYLW\
LV ]HUR� )LQDOO\� WKH HIIHFWLYH IURQW FDYLW\ OHQJWK RI ���� FP
IRU DVSLUDWLRQ QRLVH �K� LV VKRUWHU WKDQ ZH H[SHFWHG� 7KLV
HUURU LV SUREDEO\ EHFDXVH WKH DQDO\VLV GHWHFWHG D SHDN
IURP WKH WUDFKHDO SROHï]HUR SDLU �.ODWW DQG .ODWW� ������

�V�ïVDW �f�ïVKLS �»�ïWKLQ �I�ïIL[ �K�ïKDW

)URQW

FDYLW\

OHQJWK

�FP�
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)URP WKLV H[SHULPHQW� ZH FDQ FRQFOXGH WKDW WKH
IURQW FDYLW\ UHVRQDQFH IUHTXHQF\ PRYHV XSZDUG LQ
IUHTXHQF\ DV WKH GLVWDQFH IURP WKH FRQVRQDQW FRQVWULFWLRQ
WR WKH OLSV GHFUHDVH� 7KH DQDO\VLV DOJRULWKP EDVHG RQ WKH
3/3 DOJRULWKP FRXOG SURYLGH D UHVRQDEOH HVWLPDWH RI IURQW
FDYLW\ UHVRQDQFH IUHTXHQF\� :KHQ WKH FRQVWULFWLRQ LV HYHQ
PRUH DQWHULRU� WKHUH LV QR IURQW FDYLW\ DQG WKH DQDO\VLV
DOJRULWKP FRXOG QRW SURGXFH DQ\ UHDVRQDEOH HVWLPDWH RI
WKH IURQW FDYLW\ UHVRQDQFH� LQ ZKLFK FDVH ZH FDQ DVVXPH
WKDW WKH FRQVWULFWLRQ LV DW WKH PRXWK RSHQLQJ�

� 8QYRLFHG )ULFDWLYH 6SHHFK 6\QWKHVLV

��� 8QYRLFHG )ULFDWLYH 0RGHO

$ VFKHPDWL]HG PRGHO RI WKH YRFDO WUDFW IRU DQ
XQYRLFHG IULFDWLYH FRQVRQDQW LV VKRZQ LQ )LJXUH �� $

J
DQG
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F
DUH WKH FURVVïVHFWLRQDO DUHDV RI WKH JORWWLV DQG WKH

FRQVWULFWLRQ� UHVSHFWLYHO\� /LNHZLVH� /
J
DQG /

F
DUH OHQJWK

RI WKH JORWWLV DQG WKH YRFDO WUDFW FRQVWULFWLRQ� UHVSHFWLYHO\�
,I $

J
�$

F
� WKH VXSUDJORWWDO FRQVWULFWLRQ SOD\V D PDMRU UROO

LQ WKH JHQHUDWLRQ RI IULFDWLYH VSHHFK� $VSLUDWLRQ QRLVH LV
JHQHUDWHG ZKHQ $

J
 $

F
�

��� $UWLFXODWRU\ V\QWKHVLV

,Q RUGHU WR YHULI\ WKH YDOLGLW\ RI WKH SDUDPHWHUV
HVWLPDWHG LQ WKH SUHYLRXV VHFWLRQ� XQYRLFHG VRXQGV DUH
JHQHUDWHG XVLQJ DQ DUWLFXODWRU\ V\QWKHVL]HU� ZKLFK LV
EDVHG RQ WKH WLPHïGRPDLQ DSSURDFK VXJJHVWHG E\ 6RQGKL
DQG 6FKURHWHU ������ DQG LPSURYHG E\ +VLHK �������
8VLQJ WKH HVWLPDWHV RI WKH IURQW FDYLW\ OHQJWK ZLWK
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)LJXUH �� $ PRGHO RI WKH YRFDO WUDFW DQG DUHD IXQF�
WLRQ IRU IULFDWLYH FRQVRQDQWV� 7KH YRFDO
WUDFW FRQVWULFW GLYLGHV WKH YRFDO WUDFW LQWR
IURQW DQG EDFN FDYLW\� $
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PLQH WKH FKDUDFWHULVWLF RI WXUEXOHQFH
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QRPLQDO YDOXHV RI VXSUDJORWWDO FRQVWULFWLRQ OHQJWK DQG
EDFN FDYLW\ VKDSH� D YRFDO WUDFW DUHD IXQFWLRQ FDQ EH
FRQVWUXFWHG� 7KH LQSXW DUHD IXQFWLRQ LV WUDQVIRUPHG WR WKH
HTXLYDOHQW 5/&ïQHWZRUN� 8VLQJ WKH QRLVH VRXUFH
H[FLWDWLRQ IURP WKH VSHFWUDO VKDSLQJ ILOWHU DV D YROWDJH
VRXUFH DQG E\ DSSO\LQJ .LUFKRII·V DQG 2KP·V ODZ WR WKH
QHWZRUN� WKH GLVFUHWHïWLPH DFRXVWLF PDWUL[ HTXDWLRQV DUH
IRUPHG� 7KH SUHVVXUH DW WKH PLGSRLQW RI HDFK VHFWLRQ DQG
YROXPH YHORFLW\ DUH FDOFXODWHG DV VROXWLRQV XVLQJ WKH
HOLPLQDWLRQ SURFHGXUH DQG D EDFNZDUG VXEVWLWXWLRQ� 7KH
V\QWKHWLF VSHHFK LV WKH EDFNZDUG GLIIHUHQFH EHWZHHQ WKH
VXP RI WKH YROXPH YHORFLWLHV DW WKH QRVWULOV DQG OLSV DW WKH
FXUUHQW WLPH DQG WKH VXP RI WKH YROXPH YHORFLWLHV DW WKH
QRVWULOV DQG OLSV DW WKH SUHYLRXV WLPH LQVWDQW �+VLHK� ������
$ QRLVH JHQHUDWRU LV LPSOHPHQWHG EDVHG RQ WKH PRGHO
SURSRVHG E\ 6RQGKL DQG 6FKURHWHU ������ ������ 7KH
QRLVH VRXUFH PRGHO GHILQHV WKH FKDUDFWHULVWLFV RI WKH QRLVH
VRXUFH DV D IXQFWLRQ RI WKH DLUIORZ WKURXJK WKH FRQVWULFWLRQ
DQG RI WKH FRQVWULFWLRQ FURVV�VHFWLRQDO DUHD $

F
� 7KH

WXUEXOHQFH JDLQ DQG FULWLFDO 5H\QROGV QXPEHU FDQ DOVR EH
VSHFLILHG� 7KH QRLVH VSHFWUXP LV ZKLWH�

����� ([SHULPHQW ,ï (IIHFW RI WKH IURQW FDYLW\ OHQJWK

:LWK WKH QRLVH VRXUFH SDUDPHWHUV IL[HG� WKH
HIIHFW RI WKH IURQW FDYLW\ OHQJWK RQ WKH V\QWKHWLF IULFDWLYH
VRXQG FDQ EH GHWHUPLQHG E\ FRPSDULQJ WKH VSHFWUD RI WKH
V\QWKHWLF VRXQGV JHQHUDWHG E\ FKDQJLQJ WKH IURQW FDYLW\
OHQJWK� :LWK WKH EDFN FDYLW\ ZLGWK IL[HG DQG WKH FURVV

VHFWLRQDO DUHD IRU WKH FRQVWULFWLRQ LV VHW WR ��� FP�� WKH
IURQW FDYLW\ OHQJWK LV JUDGXDOO\ LQFUHDVHG IURP � FP WR ���
FP� )LJXUH � VKRZV WKH ))7 VSHFWUD IRU V\QWKHWLF
XQYRLFHG VRXQGV� :KHQ WKH IURQW FDYLW\ OHQJWK LV ]HUR�
L�H�� WKH SODFH RI DUWLFXODWLRQ LV DW WKH OLSV� WKH VSHFWUXP RI
WKH V\QWKHWLF VRXQG LV VLPLODU WR WKH VSHFWUXP RI WKH �I�
VRXQG �)LJXUH �ïD�� $V WKH IURQW FDYLW\ OHQJWK LQFUHDVHV WR
RQH WR WZR FHQWLPHWHUV� WKH VSHFWUXP EHFRPHV FORVH WR WKH
VSHFWUXP RI WKH �V� VRXQG �)LJXUH �ïE�� :KHQ WKH OHQJWK
RI WKH IURQW FDYLW\ LV DURXQG WKUHH WR VL[ FHQWLPHWHUV� WKH
VSHFWUXP UHVHPEOHV WKH VSHFWUXP RI �f� �)LJXUH �ïF��
)LQDOO\� )LJXUH �ïG LV ZKHQ WKH IURQW FDYLW\ OHQJWK LV
JUHDWHU WKDQ � FHQWLPHWHU DQG WKH VSHFWUXP LV VLPLODU WR WKH
DVSLUDWLRQ �K�� 7KH REVHUYDWLRQV LQ WKLV H[SHULPHQW DUH
FRQILUPHG E\ LQIRUPDO OLVWHQLQJ WHVWV�

)LJXUH �� 7KH VSHFWUD RI XQYRLFHG V\QWKHWLF
VSHHFK YDU\LQJ WKH IURQW FDYLW\
OHQJWK� �D� /

I
 �� �E� /

I
 ���� �F� /

I 
��

�G� /
I
 � FP�

�E��D�

�F� �G�

����� ([SHULPHQW ,,ï (IIHFW RI WKH EDFN FDYLW\ RQ WKH
V\QWKHWLF IULFDWLYH VRXQGV

7KLV H[SHULPHQW LV WR VWXG\ WKH HIIHFW RI WKH
EDFN FDYLW\ UHVRQDQFH RQ WKH V\QWKHWLF IULFDWLYH VRXQG�
*LYHQ QRLVH VRXUFH SDUDPHWHUV� D IURQW FDYLW\ OHQJWK� DQG
D FRQVWULFWLRQ OHQJWK�ZLGWK� WKH VKDSH RI WKH DUHD IXQFWLRQ
FRUUHVSRQGLQJ WR WKH EDFN FDYLW\ LV FKDQJHG DV LQ
)LJXUH �ïD DQG )LJXUH �ïF� 7KH IURQW FDYLW\ DQG
FRQVWULFWLRQ SDUW RI WKH WZR DUHD IXQFWLRQV DUH DOPRVW WKH
VDPH� L�H�� WKH FURVV VHFWLRQDO DUHD RI WKH VXSUDJORWWDO
FRQVWULFWLRQ LV ��� FP�� WKH IURQW FDYLW\ OHQJWK LV ��� FP�
DQG WKH IURQW FDYLW\ DUHD LV � FP�� 7KHVH QXPHULFDO YDOXH
DUH PHDVXUHG DUHD IXQFWLRQ XVLQJ ;ïUD\V �)LJXUH �ïF�
�%DGLQ� ������ 9RFDO WUDFW VKDSH IRU IULFDWLYH �f� ZDV
FKRVHQ IRU WKLV H[SHULPHQW EHFDXVH LW KDV GLVWLQFW IURQW
DQG EDFN FDYLW\�



)LJXUH �� $UHD IXQFWLRQ DQG ))7 VSHFWUXP RI
V\QWKHWLF VSHHFK�
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,W FDQ EH REVHUYHG WKDW WKH IRUPDQW VWUXFWXUH RI
WKH VSHFWUD DUH YHU\ VLPLODU� 7KLV LV SUREDEO\ EHFDXVH WKH
EDFN FDYLW\ UHVRQDQFH LV GHFRXSOHG IURP WKH FRQVWULFWLRQ
DQG WKH IURQW FDYLW\ E\ QDUURZ DQG ORQJ VXSUDJORWWDO
FRQVWULFWLRQ� WKXV� KDYLQJ OLWWOH LQIOXHQFH RQ WKH RYHUDOO
VSHHFK VSHFWUXP �+HLQ] DQG 6WHYHQV� ������
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8VLQJ WKH IURQW FDYLW\ UHVRQDQFH HVWLPDWHV
IURP WKH DOJRULWKP EDVHG RQ DQ KXPDQ DXGLWRU\ PRGHO�
HIIHFWLYH OHQJWK RI WKH YRFDO WUDFW IURQW FDYLW\ FDQ EH
FDOFXODWHG� 7KH SDUDPHWHUV REWDLQHG IURP WKH DQDO\VLV DUH
XVHG WR FRQVWUXFW D VLPSOH YRFDO WUDFW DUHD IXQFWLRQ� 8VLQJ
DQ DUWLFXODWRU\ V\QWKHVL]HU� ZKLFK FRQVLVWV RI D WXUEXOHQW
QRLVH VRXUFH JHQHUDWRU DQG D YRFDO WUDFW ILOWHU� XQYRLFHG
VSHHFK LV JHQHUDWHG� ,QIRUPDO OLVWHQLQJ WHVW SURYHV WKDW WKH
OHQJWK RI WKH IURQW FDYLW\ GHWHUPLQHV ZKLFK VRXQG LV
SURQRXQFHG ZKLOH WKH VKDSH DQG VL]H RI WKH EDFN FDYLW\ LV
OHVV LPSRUWDQW IRU IULFDWLYH VRXQG JHQHUDWLRQ�

7KH PDLQ SRLQW RI WKH H[SHULPHQWV LV WKH
LPSRUWDQFH RI WKH IURQW FDYLW\ UHVRQDQFH LQ WKH SURGXFWLRQ
RI XQYRLFHG IULFDWLYH VSHHFK� 7KH OHQJWK RI WKH IURQW
FDYLW\ FRXOG EH HVWLPDWHG IURP DFRXVWLF VSHHFK VLJQDO
XVLQJ WKH DQDO\VLV PHWKRG GHYHORSHG KHUH� ,Q JHQHUDO� D
VLPSOH YRFDO WUDFW DUHD IXQFWLRQ LV HQRXJK WR JHQHUDWH DQ
LQWHOOLJLEOH XQYRLFHG VRXQG� )URP WKH H[SHULPHQWV RQ
XQYRLFHG IULFDWLYHV VSHHFK� ZH FDQ VXPPDUL]H WKH
SURGXFWLRQ RI XQYRLFHG VSHHFK DV IROORZV�
o )RU VLELODQW IULFDWLYHV ��V� DQG �Ú��� WKH

VXSUDJORWWDO FRQVWULFWLRQV DUH QDUURZ DQG ORQJ
HQRXJK WR GHFRXSOH WKH EDFN FDYLW\ UHVRQDQFH
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