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$QNLOR]DQ VSRQGLOLW �$6�� SULPHU RODUDN RPXU�
JD\Õ HWNLOH\HQ NURQLN� LQIODPDWXYDU YH VLVWHPLN
ELU KDVWDOÕNWÕU� $6
GH Q|URORMLN NRPSOLNDV\RQODU
QDGLUGLU�� %DúOÕFD Q|URORMLN NRPSOLNDV\RQODU�
VSLQDO NRUGD EDVÕ� LQVWDELOLWH YH LQIODPDV\RQD
ED÷OÕ RODUDN RUWD\D oÕNPDNWDGÕU�� $6¶GH L]ROH
WRUDVLN YH OXPERVDNUDO VLQLU N|N� OH]\RQODUÕ
QDGLU J|U�O�U��� YH DWODQWR�DNVL\HO VXEOXNVDV\RQ
LQVWDELOLWH\H ED÷OÕ RODUDN PH\GDQD JHOLU�� $6¶WH
J|U�OHELOHQ Q|URORMLN NRPSOLNDV\RQODUÕQ QHGHQ
YH VRQXoODUÕ 7DEOR��¶GH J|VWHULOPLúWLU�

%X oDOÕúPDPÕ]ÕQ DPDFÕ� $6 JLEL EDúOÕFD RPXU�
JD\Õ WXWDQ ELU KDVWDOÕ÷ÕQ QH oHúLW YH QH VÕNOÕNWD
Q|URORMLN NRPSOLNDV\RQODUD \RO DoWÕ÷ÕQÕ DUDúWÕU�
PDNWÕU�
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dDOÕúPD\D $EDQW ø]]HW %D\VDO hQLYHUVLWHVL YH
øQ|Q� hQLYHUVLWHVL 7ÕS )DN�OWHOHUL )L]LNVHO 7ÕS
YH 5HKDELOLWDV\RQ $QDELOLP 'DOÕ 3ROLNOLQLNOHULQH
EDúYXUDQ YH 0RGLIL\H 1HZ <RUN NULWHUOHULQH
J|UH� WDQÕVÕ NRQXODQ �� $6¶OL ROJX DOÕQGÕ�

7�P ROJXODUÕQ ORNRPRWRU VLVWHP YH Q|URORMLN
PXD\HQHOHUL \DSÕOGÕ� U�WLQ NDQ� VHGLPDQWDV\RQ�
EL\RNLP\D YH VHURORMLN WHVWOHUL \DSÕOGÕ� +HU
ROJXQXQ VHUYLNDO� WRUDNDO YH OXPERVDNUDO E|OJH�
OHULQLQ GLUHNW UDG\RJUDILOHUL� ELOJLVD\DUOÕ WRPR�
JUDILOHUL �%7� YH PDJQHWLN UH]RQDQV J|U�QW�OHUL
�05*� oHNLOGL� *|U�QW�OHPH \|QWHPOHUL LOH HOGH
HGLOHQ WHWNLN VRQXoODUÕ Q|URORMLN NRPSOLNDV\RQ�
ODU EDNÕPÕQGDQ GH÷HUOHQGLULOGL�
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$PDo� %X oDOÕúPDPÕ]GD RPXUJD\Õ WXWDQ DQNLOR]DQ VSRQGLOLWOL ROJXODUGD Q|URORMLN
NRPSOLNDV\RQODUÕQ VÕNOÕ÷ÕQÕ DUDúWÕUGÕN�
0DWHU\DO YH PHWRW� 2PXUJD WXWXOXPX RODQ DQNLOR]DQ VSRQGLOLW WDQÕVÕ NRQXOPXú �� ROJX
oDOÕúPD\D DOÕQGÕ� +HU KDVWDQÕQ VHUYLNDO� WRUDNDO YH OXPERVDNUDO E|OJHOHULQLQ GLUHNW
UDG\RJUDILOHUL� ELOJLVD\DUOÕ WRPRJUDILOHUL YH PDJQHWLN UHVRQDQV J|U�QW�OHUL oHNLOHUHN
Q|URORMLN EXOJXODUÕ DUDQGÕ�
%XOJXODU� øNL ROJXGD WHN VLQLU N|N� EDVÕVÕ VDSWDQGÕ� %XQODUGDQ ELU WDQHVL /�� GL÷HUL /� VLQLU
N|N OH]\RQX LGL �� ������ 'L÷HU Q|URORMLN NRPSOLNDV\RQODU VDSWDQDPDGÕ�
6RQXo� $QNLOR]DQ VSRQGLOLWOL KDVWDODUGD Q|URORMLN NRPSOLNDV\RQODUÕQ GDKD oRN WHN VLQLU
N|N� OH]\RQX úHNOLQGH YH GDKD oRN OXPEDU E|OJHGH ROGX÷X VDSWDQGÕ YH Q|URORMLN
NRPSOLNDV\RQODUÕQ QDGLU ROGX÷X EXOXQGX�
$QDKWDU NHOLPHOHU� $QNLOR]DQ VSRQGLOLW� Q|URORMLN NRPSOLNDV\RQODU� J|U�QW�OHPH
\|QWHPOHUL�

1HXURORJLFDO &RPSOLFDWLRQV ,Q 3DWLHQWV :LWK $QN\ORVLQJ 6SRQG\OLWLV

2EMHFWLYHV� ,Q WKLV VWXG\ ZH DLPHG WR LQYHVWLJDWH WKH QHXURORJLFDO FRPSOLFDWLRQV LQ
SDWLHQWV ZLWK DQN\ORVLQJ VSRQG\OLWLV LQYROYLQJ WKH VSLQH�
0DWHULDO DQG 0HWKRGV� )RUW\�HLJKW FDVHV ZLWK DQN\ORVLQJ VSRQG\OLWLV ZHUH LQFOXGHG LQ
WKLV VWXG\� &RQYHQWLRQDO UDGLRJUDP� FRPSXWHUL]HG WRPRJUDSK\ DQG PDJQHWLF UHVRQDQFH
LPDJLQJ RI FHUYLFDO� WKRUDFLF DQG OXPEDU UHJLRQV ZHUH REWDLQHG IURP HDFK SDWLHQW IRU
H[DPLQDWLRQ RI WKH QHXURORJLFDO FRPSOLFDWLRQV�
5HVXOWV� :H LGHQWLILHG VLQJOH QHUYH URRW FRPSUHVVLRQ LQ WZR FDVHV ����� ��� 2QH RI
WKHP ZDV LQ /�� DQG WKH RWKHU RQH ZDV LQ /� LQWHUYHUWHEUDO GLVF VSDFH� 7KH RWKHU
QHXURORJLFDO FRPSOLFDWLRQV KDYH QRW EHHQ REVHUYHG�
&RQFOXVLRQ� $V D FRQFOXVLRQ� ZH REVHUYHG WKDW� D� WKH IUHTXHQF\ RI QHXURORJLFDO
FRPSOLFDWLRQV LQ SDWLHQWV ZLWK DQN\ORVLQJ VSRQG\OLWLV LV QRW KLJK� E� WKH ORFDOL]DWLRQ RI
QHXURORJLFDO FRPSOLFDWLRQV LV RIWHQ WKH OXPEDU UHJLRQ� DQG F� WKH W\SH RI QHXURORJLFDO
FRPSOLFDWLRQ LV XVXDOO\ VLQJOH QHUYH URRW FRPSUHVVLRQ�
.H\ ZRUGV� $QN\ORVLQJ VSRQG\OLWLV� QHXURORJLFDO FRPSOLFDWLRQV� LPDJLQJ WHFKQLTXHV�



$QNLOR]DQ VSRQGLOLWOL KDVWDODUGD Q|URORMLN NRPSOLNDV\RQODU
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7DEOR �� $QNLOR]DQ VSRQGLOLWWH J|U�OHQ Q|URORMLN
NRPSOLNDV\RQODU

1HGHQOHU .RPSOLNDV\RQODU

øQVWDELOLWH
$WODQWR�DNVL\HO VXEOXNVDV\RQ
)UDNW�U�GLVORNDV\RQ
3V|GRDUWULW

øQIODPDV\RQ
.DXGD HTXLQD DUDNQRLGLWL
7HN VLQLU OH]\RQX

.RPSUHV\RQ
øQWUDVSLQDO OLJDPHQWOHULQ RVVLILNDV\RQX
*UDQXODV\RQ GRNXVX
)RUDPLQDO VWHQR]
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2OJXODUÕQ KHSVLQGH RPXUJD WXWXOXPX PHYFXW�
WX� 2WX]G|UG� HUNHN� ��¶� NDGÕQ RODQ ROJXODUÕQ
\DúODUÕ ����� DUDVÕQGD LGL� 2UWDODPD $6 EDúOD�
PD \DúÕ ��� HQ HUNHQ EDúODPD \DúÕ ��� HQ JHo
EDúODPD \DúÕ �� LNHQ �� ROJX LVH KDVWDOÕ÷ÕQÕQ
EDúODPD \DúÕQÕ KDWÕUODPÕ\RUGX�

2OJXODUÕQ �¶GD VHUYLNDO� WRUDNDO YH OXPERVDNUDO
ROPDN �]HUH W�P RPXUJD� ��
LQGH WRUDNDO YH
OXPERVDNUDO E|OJH� ��¶LQGH LVH VDGHFH OXPER�
VDNUDO E|OJH WXWXOXPX WHVSLW HGLOGL�

$6¶OL ROJXODUGD Q|URORMLN NRPSOLNDV\RQ RODUDN LNL
ROJXGD WHN VLQLU N|N� EDVÕVÕ EXOXQGX� 6LQLU N|N
EDVÕODUÕQÕQ ELU WDQHVL /�� GL÷HUL LVH /� VLQLU N|N
OH]\RQX LGL� %X EXOJXODU W�P ROJXODUÕQ
�����¶VÕQÕ ROXúWXUX\RUGX�

/� VLQLU N|N EDVÕVÕ EXOXQDQ ROJX �� \DúÕQGD
HUNHN KDVWD LGL� ho KDIWDGÕU GHYDP HGHQ KHU LNL
NDOoDVÕQGD NDUÕQFDODQPD� VD÷ NDOoDVÕQGD X\Xú�
PD� VD÷ NDOoDGDQ VD÷ GL]H NDGDU \D\ÕODQ D÷UÕ�
VD÷ D\DN WDEDQÕQGD X\XúPD úLND\HWOHUL PHY�
FXWWX� 'RNX] \ÕO |QFH $6 WDQÕVÕ NRQPXú� DQFDN
KDVWD WDQÕ NRQPDGDQ |QFH úLND\HWOHULQLQ GH�
YDPOÕ ROPDGÕ÷ÕQÕ� WDQÕ NRQGX÷X ]DPDQ GRNWRUX�
QXQ NHQGLVLQH KDVWDOÕ÷ÕQÕQ LOHUOHPLú ROGX÷XQX
V|\OHGL÷LQL LIDGH HGL\RUGX� 3DUHVWH]LN úLND\HWL
GÕúÕQGD Q|URORMLN PXD\HQHGH PRWRU GHILVLW YH
GL÷HU GX\X NXVXUODUÕ PHYFXW GH÷LOGL YH ODERUD�
WXYDU EXOJXODUÕ QRUPDOGL� 'LUHNW UDG\RJUDILOHUGH
$6 WRUDNDO YH OXPERVDNUDO E|OJH\L WXWPXúWX�
05*¶GH VD÷ /�¶GH VDJLWWDO J|U�QW�OHUGH EH\LQ
RPLULOLN VÕYÕVÕ LOH GROX WHNDO VDNWD JHQLúOHPH\H
ED÷OÕ VLQLU N|N EDVÕVÕ WHVSLW HGLOGL�

/� VLQLU N|N OH]\RQX RODQ ROJX �� \DúÕQGD HUNHN
KDVWD LGL� %LU \ÕOGÕU KHU LNL EDFD÷ÕQGD VRO WDUDIWD
GDKD ID]OD ROPDN �]HUH D÷UÕ YH X\XúPD úLND�
\HWOHUL PHYFXWWX� <LUPL ELU \DúÕQGD $6 WDQÕVÕ

NRQPXúWX� +DVWDQÕQ SDUHVWH]LN úLND\HWL GÕúÕQGD
Q|URORMLN PXD\HQHGH PRWRU GHILVLW YH GL÷HU
GX\X NXVXUODUÕ PHYFXW GH÷LOGL YH ODERUDWXYDU
EXOJXODUÕ QRUPDO LGL� 'LUHNW UDG\RJUDILOHUGH $6
VHUYLNDO� WRUDNDO YH OXPERVDNUDO E|OJH\L WXW�
PXúWX� 05*¶GH VRO /�¶GH GDKD EHOLUJLQ ROPDN
�]HUH GXUDO GLYHUWLN�O�Q VLQLU N|N�QH EDVÕ
\DSWÕ÷Õ WHVSLW HGLOGL�
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$6� EDúODQJÕoWDQ LWLEDUHQ VHPSWRPODUÕ LOH ELUOLN�
WH RUWD\D oÕNDELOHFH÷L JLEL EDúODQJÕoWDQ LWLEDUHQ
E�W�Q�\OH DVHPSWRPDWLN GH RODELOLU� 8]XQ V�UH
VHVVL] NDOGÕNWDQ VRQUD WHNUDU RUWD\D oÕNDELOLU
YH\D NRPSOLNDV\RQODUÕ\OD ELUOLNWH GH J|U�OHEL�
OLU�� 8]XQ V�UHOL $6¶OL KDVWDODUGD I�]\RQD ED÷OÕ
VÕUW YH EHO D÷UÕODUÕ ND\ERODELOPHNWHGLU� %X
G|QHPGH WUDYPD\D ED÷OÕ ROPDNVÕ]ÕQ RPXUJDGD
RUWD\D oÕNDQ D÷UÕQÕQ QHGHQL GLVNRYHUWHEUDO
GHVWU�NWLI �VSRQGLORGLVNLWLV� OH]\RQODUGÕU��

$6¶GH Q|URORMLN NRPSOLNDV\RQODUÕQ VÕNOÕ÷Õ GL÷HU
NRPSOLNDV\RQODUD J|UH GDKD D]GÕU���� dDOÕúPD�
PÕ]GD $6¶LQ Q|URORMLN NRPSOLNDV\RQX RODUDN HQ
oRN VLQLU N|N EDVÕVÕ ROGX÷XQX VDSWDGÕN� 6LQLU
N|N EDVÕODUÕQÕQ KDVWDOÕ÷ÕQ LOHUL G|QHPOHULQGH YH
JHQHOOLNOH �� \ÕOGDQ GDKD X]XQ V�UHQ YDNDODUGD
RUWD\D oÕNDELOHFH÷LQL ELOGLUHQ oDOÕúPDODUÕQ \DQÕ�
VÕUD������ LON G|QHPOHULQGH GH RUWD\D oÕNDELOHFH�
÷LQL YXUJXOD\DQ oDOÕúPDODU GD PHYFXWWXU��

1|URORMLN NRPSOLNDV\RQODU JHQHOOLNOH KDVWDOÕN
LQDNWLI YH KDVWD DVHPSWRPDWLN ROGX÷X ]DPDQ
J|U�OPHNWHGLU������ %L]LP Q|URORMLN NRPSOLNDV�
\RQ VDSWDGÕ÷ÕPÕ] LNL YDNDGD GD KDVWDOÕN V�UHVL
�� \ÕOÕQ �]HULQGH ROXS KDVWDODUGD $6 LQDNWLI�
KDVWDODU LVH DVHPSWRPDWLN LGL�

$6¶GH EXOGX÷XPX] VLQLU N|N EDVÕODUÕ D\UÕFD
GLVNDO KHUQL� LQWUD YH HNVWUD PHG�OOHU W�P|UOHU�
SDJHW KDVWDOÕ÷ÕQD ED÷OÕ RVVHR] GH÷LúLNOLNOHU�
RVWHRP\HOLW YH RPXUJDQÕQ GHMHQHUDWLI KDVWDOÕN�
ODUÕQGD GD J|U�OHELOPHNWHGLU���

$6¶GH VLQLU N|N� EDVÕVÕ LON GHID %RZLH YH
*ODVJRZ WDUDIÕQGDQ WDQÕPODQPÕúWÕU��� 6LQLU N|N�
EDVÕODUÕQÕQ VHEHSOHUL NHVLQ RODUDN ELOLQPHPHNWH�
GLU� %DVÕODU LoLQ oHúLWOL WHRULOHU |QH V�U�OPHNWH�
GLU� 6LQLU N|N� VHPSWRPODUÕQÕQ VSLQDO NDQDOGD
J|U�OHQ \DSÕVDO GH÷LúLNOLNOHU LOH LOLúNLOL RODELOHFH�
÷L LGGLD HGLOPHNWHGLU� %XQD J|UH DUWHULWLV YH
GHPL\HOLQL]DV\RQXQ VLQLU N|N� EDVÕODUÕQD QHGHQ
RODELOHFH÷L |QH V�U�OPHNWHGLU� )DNDW EX J|U�ú�
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ODPLQDODUGDNL HUR]\RQX YH GXUDO HNWD]LOHUL
DoÕNOD\DPDPDNWDGÕU�� +DVWDOÕ÷ÕQ HUNHQ G|QH�
PLQGH RUWD\D oÕNDQ DUDNQRLGLWLQ LOHUL G|QHPGH
VLQLU N|N OH]\RQODUÕQÕQ RUWD\D oÕNPDVÕQGD URO
R\QDGÕ÷Õ G�ú�Q�OPHNWHGLU����

7XOORXV YH DUNDGDúODUÕ�� $6¶GH SULPHU RODUDN
OLJDPHQW LQIODPDV\RQXQXQ� VSLQDQÕQ GRUVDO
NHPLN HOHPHQWOHUL YH PHQLQNVOHU JLEL \DSÕODUÕQ
LQIODPDV\RQXQD QHGHQ ROGX÷XQX |QH V�UPHN�
WHGLU� %X GXUXP DGH]\RQ ROXúXPOX GRUVDO
PHQLQJHDO LQIODPDV\RQD QHGHQ ROPDNWDGÕU�
$UDNQRLG HUR]\RQODU DUWHUL\HO SXOVDV\RQODU LOH
EH\LQ RPLULOLN VÕYÕVÕ �%26� LoHUVLQH GR÷UX
DUDNQRLG NLVWOHULQH \RO DoPDNWD EX GD NRPúX
NHPLNOHULQ HUR]\RQXQD QHGHQ ROPDNWDGÕU���

&RQIDYUHX[ YH DUNDGDúODUÕ�� $6¶OL KDVWDODUGD
%26 UH]RUEVL\RQXQGD ER]XNOXN ROGX÷XQX
J|VWHUPLúOHUGLU� %26¶QÕQ UH]RUEVL\RQX HSLGXUDO
YHQOHUGHNL DUDNQRLG YLOOXVODU WDUDIÕQGDQ \DSÕO�
PDNWDGÕU� $UDNQRLGLW QHGHQL\OH %26 UH]RUEVL\R�
QX ROPDGÕ÷Õ WDNGLUGH� EX GXUXP WHNDO VDN
JHQLúOHPHVLQH YH GL÷HU \DSÕVDO GH÷LúLNOLNOHUH
QHGHQ ROPDNWD YH EXQXQ VRQXFXQGD %26¶GDNL
KÕ]OÕ EDVÕQo GH÷LúLNOLNOHULQLQ HWNLOHUL WROHUH
HGLOHPH\HELOPHNWHGLU� %X GXUXPXQ VLQLU N|N
KDUDEL\HWOHULQH QHGHQ RODELOHFH÷L |QH V�U�O�
P�úW�U��

$6¶H DLW \DSÕVDO GH÷LúLNOLNOHU EDúOÕFD OXPEDU
E|OJH\L ROPDN �]HUH D\QÕ ]DPDQGD WRUDVLN
E|OJH\L GH HWNLOH\HELOLU��� %L]LP \DSWÕ÷ÕPÕ]
oDOÕúPDGD GD VSLQDO VLQLU N|N EDVÕODUÕQÕ OXPEDU
E|OJHGH VDSWDGÕN� øQIODPDV\RQ GH÷LúLNOLNOHUL YH
DUDNQRLG DGH]\RQODU VHUYLNDO RPXUJDGD GD
J|U�OHELOLU IDNDW VSLQDO VLQLUH RODQ EDVÕQÕQ
HWNLOHUL OXPEDU E|OJH\H J|UH GDKD D] RUWD\D
oÕNDFDNWÕU� %X QHGHQOH VHUYLNDO E|OJHGH GLYHU�
W�N�O ROXúXPX YH NHPLN EDVÕ HUR]\RQX RUWD\D
oÕNPDPDNWDGÕU�

$6¶OL ROJXODUGD VHUYLNDO LQWHUYHUWHEUDO GLVN
KHUQLVLQH ED÷OÕ RODUDN JHOLúHQ VSLQDO NRUG EDVÕVÕ
5RZHG�� WDUDIÕQGDQ ELOGLULOPLúWLU� %XQXQ QHGHQL
RODUDN GD� $6¶GH Q�NOHXV SXOSR]XVXQ ]D\ÕIOD�
PD\D PH\LOOL ROPDVÕ VRQXFX� \R÷XQ ELU úHNLOGH
NDOVLIL\H ROPXú RPXUODU DUDVÕQGDQ GLVNLQ KHUQL�
\H RODELOHFH÷L LOHUL V�U�OP�úW�U�

dDOÕúPDPÕ]GD $6¶H ED÷OÕ Q|URORMLN NRPSOLNDV�
\RQODUÕQ ROGXNoD QDGLU ROPDVÕQD UD÷PHQ� ��
YDNDGDQ \DOQÕ]FD LNLVLQGH WHN VLQLU N|N OH]\RQOX
Q|URORMLN NRPSOLNDV\RQ WHVSLW HWPLú ROPDPÕ]�
Q|URORMLN NRPSOLNDV\RQODUÕQ ELOLQHQGHQ GDKD VÕN
J|U�OHELOHFH÷LQL J|VWHUL\RU RODELOLU� EXQXQ
\DQÕQGD LNL YDNDQÕQ LVWDWLVWLNVHO ELU DQODPOÕOÕN
LIDGH HWPHPHVL YDNDODUÕQ UDVWJHOH RUWD\D
oÕNWÕ÷ÕQÕ GD J|VWHUHELOLU� %XQXQ \DQÕQGD NDXGD
HTXLQD VHQGURPX JLEL GL÷HU Q|URORMLN NRPSOL�
NDV\RQODUÕQ EL]LP YDNDODUÕPÕ]GD WHVSLW HGLOPH�
PLú ROPDVÕ� OLWHUDW�UGH��� EHOLUWLOGL÷L JLEL EX
NRPSOLNDV\RQODUÕQ oRN QDGLU J|U�OG�÷�Q� GHV�
WHNOHPHNWHGLU�

$6¶GH Q|URORMLN NRPSOLNDV\RQODUÕQ JHUoHN
SUHYDODQVÕQÕ RUWD\D oÕNDUDELOPHN LoLQ GDKD ID]OD
ROJXGDQ ROXúDFDN RODQ oDOÕúPD JUXEXQGD
DUDúWÕUPDODUÕQ \DSÕOPDVÕQÕ JHUHNWLUPHNWHGLU�
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�� .HUVODNH 5:� 0LWFKHOO /$� :RUWKLQJWRQ %6� &DVH 5HSRUW� &7 DQG 05, RI
WKH FDXGD HTXLQD V\QGURPH LQ DQN\ORVLQJ VSRQG\OLWLV� &OLQLFDO 5DGLRORJ\
����� ��� ������

�� 7\UUHOO 310� 'DYLHV $0� (YDQV 1� 1HXURORJLFDO GLVWXUEDQFHV LQ DQN\ORVLQJ
VSRQG\OLWLV� $QQDOV RI WKH 5KHXPDWLF 'LVHDVHV ����� ��� ������

�� 1RUPDQG -�3� 'XIRXU 0� /DQJ -�<� *URQGLQ 3� %RXFKDUG *� 5DGLRJUDSKLF
IHDWXUHV RI FDXGD HTXLQD V\QGURPH FRPSOLFDWLQJ DQN\ORVLQJ VSRQG\OLWLV�
&DQ $VVRF 5DGLRO -RXUQDO ����� ��� ������

�� *XLOORWRQ /� )ORFDUG )� 'XERXUJ 3� HW DO� 3RO\UDGLFXODU OHVLRQ UHYHDOLQJ
DQN\ORVLQJ VSRQG\OLWLV� 5HY 0HG ,QWHUQH ����� ��� ������

�� 9DQ GHU /LQGHQ 6� 9DONHQEXUJ +$� &DWV $� (YDOXDWLRQ RI GLDJQRVWLF
FULWHULD IRU DQN\ORVLQJ VSRQG\OLWLV� D SURSRVDO IRU PRGLILFDWLRQ RI WKH 1HZ
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&DXGD HTXLQD V\QGURPH VHFRQGDU\ WR ORQJ�VWDQGLQJ DQN\ORVLQJ
VSRQG\OLWLV� $QQ 1HXURO ����� ��� ������
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