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dDOÕúPDPÕ]GD/ �URJHQLWDO E|OJHGH FHUUDKL JLULúLP JHoLUHFHN oRFXNODUGD>
NDXGDO EXSLYDNDLQ/ PRUILQ/ HSLQHIULQ NRPELQDV\RQXQXQ/ SRVWRSHUDWLI
DQDOMH]LN HWNLQOL÷LQL YH \DQ HWNLOHULQL GH÷HUOHQGLUPH\L DPDoODGÕN1<DúODUÕ 6045
DUDVÕQGD GH÷LúHQ YH �URJHQLWDO E|OJHGH RSHUDV\RQ JHoLUHFHN 5: HUNHN ROJX
HOH DOÕQGÕ1 7LRSHQWDO + 709 PJ2NJ> LY , YH\D KDORWDQ LOH DQHVWH]L LQG�NVL\RQX
JHUoHNOHúWLULOGLNWHQ VRQUD/ YHNURQ\XP +4 PJ2NJ , YHULOHUHN HQW�EDV\RQ
\DSÕOGÕ1 øGDPHGH/ KDORWDQ + ( 31804 , YH 152025 + (83083 , NXOODQÕOGÕ1
2SHUDV\RQ ELWLS/ DQHVWH]L VRQODQGÕUÕOPDGDQ |QFH/ ODWHUDO GHN�ELWLV
SR]LV\RQXQGD/ 55 QXPDUD L÷QH LOH NDXGDO PHVDIH\H JLULOLS/ PRUILQ +93
µJU2NJ,/ EXSLYDNDLQ + ( 3158¶OLN> 4 PO2NJ , YH HSLQHIULQ +42 533 333> 8
µJU2PO, NDUÕúÕPÕ YHULOGL1 3RVWRSHUDWLI 57 VDDWOLN G|QHPGH/ DQDOMH]L V�UHVL/
NDOLWHVL/ HN DQDOMH]LN LKWL\DFÕ YH \DQ HWNLOHU J|]OHQGL1 2OJXODUÕQ KLoELULQGH LON
48 VDDW DQDOMH]LN JHUHNPHGL/ �o ROJXGD DQDOMH]LN LKWL\DFÕ ROGX1 2QLNL ROJXGD +
( 7717 , EXODQWÕ0NXVPD J|]OHPOHQGL1%X GR]GD/ X]XQ V�UHOL YH HWNLQ DQDOMH]L
VD÷ODGÕN/ DQFDN EXODQWÕ0NXVPD RUDQÕ \�NVHN RODUDN VDSWDQGÕ1

$QDKWDU NHOLPHOHU= 3RVWRSHUDWLI DQDOMH]L/ SHGL\DWULN DQHVWH]L/ NDXGDO EORN/
PRUILQ/ EXSLYDNDLQ1

&DXGDO HSLGXUDO PRUSKLQH LQ FKLGUHQ IRU SRVWRSHUDWLYH DQDOJHVLD

7KH DLP RI WKLV VWXG\ LV WR HYDOXDWH WKH SRVWRSHUDWLYH DQDOJHVLF
HIIHFWLYHQHVV DQG VLGH HIIHFWV RI FDXGDO EXSLYDFDLQH/ PRUSKLQH DQG
HSLQHSKULQH FRPELQDWLRQ LQ FKLOGUHQ XQGHUJRLQJ XURJHQLWDO VXUJHU\1 :H
VWXGLHG/ 5: PDOH SDWLHQWV/ DJHG 6045/ XQGHUJRLQJ XURJHQLWDO RSHUDWLRQV1
$QDHVWKHVLD ZDV LQGXFHG ZLWK WKLRSHQWDO + 709 PJ2NJ> LY , RU KDORWKDQH1
7UDFKHDO HQWXEDWLRQ ZDV SHUIRUPHG ZLWK YHFXURQLP EURPLGH + 4 PJ2NJ ,1
0DLQWDQHQFH RI DQDHVWKHVLD ZDV SHUIRUPHG ZLWK KDORWKDQH + 31804 (, LQ
152025 +83083(,1 $W WKH HQG RI RSHUDWLRQ/ FDXGDO PRUSKLQH +93 µJU2NJ,/
EXSLYDFDLQH + 3158 (> 4 PO2NJ , DQG HSLQHSKULQH + 4=533 333 , ZHUH JLYHQ
YLD D 55 * QHHGOH/ DW WKH ODWHUDO GHFXELWLV SRVLWLRQ1 7KH GDWD RI DQDOJHVLD
WLPH/ TXDOLW\ RI WKH DQDOJHVLD / DGGLWLRQDO DQDOJHVLFV DQG VLGH HIIHFWV GXULQJ
WKH SRVWRSHUDWLYH 57 KRXU SHULRG ZHUH UHSRUWHG1 1RQH RI WKH SDWLHQWV
QHHGHG DQDOJHVLFV LQ WKH 48 KRXU SHULRG1 $IWHU WKLV SHULRG RQO\ 6 SDWLHQWV
ZHUH JLYHQ DGGLWLRQDO DQDOJHVLFV1 1DXVHD DQG YRPLWWLQJ ZHUH REVHUYHG LQ 45
SDWLHQWV + 7717 ( ,1,Q WKLV VWXG\ ZH SURYLGHG/ D ORQJ WHUP DQG TXDOLILHG
DQDOJHVLD LQ DOO SDWLHQWV/ EXW QDXVH DQG YRPLWLQJ UDWH ZDV KLJK 1

.H\ ZRUGV= 3RVWRSHUDWLYH DQDOJHVLD/ SDHGLDWULF DQDHVWKHVLD/ FDXGDO EORFNH/
PRUSKLQH/ EXSLYDFDLQH1
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6RQ \ÕOODUGD oRFXNODUÕQ DOW NDUÕQ YH DOW HNVWUHPLWH
RSHUDV\RQODUÕQGDQ VRQUD/ DQDOMH]L VD÷ODPDN
DPDFÕ\OD/ NDXGDO HQMHNVL\RQODU VÕNOÕNOD
NXOODQÕOPDNWDGÕU1 %X DPDoOD/ EXSLYDNDLQ
X\JXODQDELOLU 4/5/ DQFDN DQDOMH]LN HWNLVL NÕVD ROXS/
SRVWRSHUDWLI G|QHPGH LODYH DQDOMH]LN
JHUHNWLUPHNWHGLU 61 'H÷LúLN GR]ODUGD PRUILQ
+31360314 PJ2NJ, X\JXODPDVÕ LVH DOWHUQDWLI
RODUDN ELOGLULOPHNWHGLU 7/8/9/:1 <�NVHN GR]ODUGD
PRUILQ X\JXODPDVÕ LOH EXSLYDNDLQGHQ GDKD X]XQ
V�UHOL DQDOMH]L VD÷ODQPDVÕQD UD÷PHQ/ \DQ
HWNLOHULQ +EXODQWÕ/ NXVPD/ LGUDU
UHWDQVL\RQX/NDúÕQWÕ, J|U�OPH VÕNOÕ÷Õ DUWPDNWDGÕU1
'DKD N�o�N GR]ODUGD LVH \DQ HWNLOHU GDKD D]GÕU/
IDNDW HWNL V�UHVL NÕVDOPDNWDGÕU1

%X oDOÕúPDQÕQ DPDFÕ/ NDXGDO PRUILQ0EXSLYDNDLQ
NRPELQDV\RQXQXQ SRVWRSHUDWLI DQDOMH]LN
HWNLQOL÷LQL YH \DQ HWNLOHULQL DUDúWÕUPDNWÕU1

0$7(5<$/ 9( 0(72'

(WLN NRPLWH L]QL YH KDVWD VDKLSOHUL RQD\Õ LOH $6$ ,
JUXEX/ JHQLWR�ULQHU VLVWHP SDWRORMLVL EXOXQDQ/ 60
45 \DúODUÕ DUDVÕQGD/ 5: HUNHN ROJX oDOÕúPD
NDSVDPÕQD DOÕQGÕ1 2OJXODUÕQ RSHUDV\RQ WLSOHUL
WDEOR ,¶GH J|U�OPHNWHGLU1

7DEOR ,= 2SHUDV\RQ WLSLQH J|UH ROJXODUÕQ
GD÷ÕOÕPÕ
2SHUDV\RQ 7LSL 2OJX VD\ÕVÕ
+LSRVSDGLDV 7
øQPHPLú WHVWLV 45
øQJXLQDO KHUQL ;
6�QQHW 6
7RSODP 5:

2SHUDV\RQGDQ 78093 GN1 |QFH WULNORIRV
PRQRVRG\XP + :3 PJ2NJ> RUDO , LOH
SUHPHGLNDV\RQ \DSÕOGÕ1 $QHVWH]L LQG�NVL\RQX/
LQWUDYHQ|] WLRSHQWDO + 709 PJ2NJ , YH\D PDVNH
LOH KDORWDQ + ( 506 , . 152025 + ( 83 0 83 ,
NDUÕúÕPÕ YHULOHUHN VD÷ODQGÕ1 .DV JHYúHWLFL RODUDN
YHNURQ\XP + 31; PJ2NJ , NXOODQÕOGÕ1 $QHVWH]L
LGDPHVL LVH KDORWDQ + ( 31804 , YH 350152 + (
83083 , LOH VD÷ODQGÕ1 øQWUDRSHUDWLI KHUKDQJL ELU
RSLRLG LODo X\JXODQPDGÕ1 2SHUDV\RQ ELWLS/
DQHVWH]L VRQODQGÕUÕOPDGDQ |QFH/ VRO ODWHUDO
GHN�ELWLV SR]LV\RQX YHULOHUHN/ DQWLVHSWLN
VRO�V\RQOD VDKD WHPL]OL÷L \DSÕOGÕ1 .DXGDO HSLGXUDO
PHVDIH\H JLULOGL1 $VSLUDV\RQ LOH NDQ YH\D %26
JHOPHGL÷L NRQWURO HGLOLS/ SRVWRSHUDWLI DQDOMH]L
DPDFÕ LOH WRSODP YRO�P 53 PO¶\L JHoPH\HFHN

úHNLOGH/ PRUILQ V�OIDW + 93 µJU2NJ ,/ EXSLYDNDLQ
+( 3158¶OLN 4 PO2NJ , YH HSLQHIULQ +8 µJU2PO,
NRPELQDV\RQX NDXGDO PHVDIH\H YHULOGL1 2OJXQXQ
SR]LV\RQX G�]HOWLOHUHN/ JHQHO DQHVWH]L
VRQODQGÕUÕOGÕ1 .DXGDO EORN X\JXODPDVÕQGDQ VRQUD/
LON \DUÕP VDDW 8 GDNLND DUDODUOD DUWHUL\HO NDQ
EDVÕQFÕ +$.%,/ NDOS DWÕP KÕ]Õ +.$+,/ VROXQXP
VD\ÕVÕ +66, YH SHULIHULN RNVLMHQ VDW�UDV\RQODUÕ
+6S25, WDNLS HGLOGL1 +HPRGLQDPLN SDUDPHWUHOHU/
LON \DUÕP VDDWOLN WDNLSWHQ VRQUD/ 57 VDDW ER\XQFD/
LON 7 VDDW 5 VDDW DUD LOH/ GDKD VRQUD 7 VDDWOLN
DUDODUOD WDNLS HGLOGL1 $QHVWH]L VRQODQGÕUÕOGÕNWDQ
VRQUD/ 41 VDDWWHQ LWLEDUHQ/ %URDGPDQ ; YH
DUNDGDúODUÕQÕQ LQIDQW YH oRFXNODU LoLQ
X\JXODGÕNODUÕ/ REMHNWLI D÷UÕ SXDQODPD VNDODVÕ HVDV
DOÕQDUDN KD]ÕUODQDQ GH÷HUOHQGLUPH VLVWHPL LOH D÷UÕ
GHUHFHVL + 7DEOR ,, ,/ DQDOMH]L V�UHVL YH NDOLWHVL
VDSWDQGÕ1 $QDOMH]L V�UHVL RODUDN/ NDXGDO EORN
\DSÕOPDVÕ LOH LON DQDOMH]LN \DSÕOPD V�UHVL DUDVÕQGD
JHoHQ ]DPDQ NDEXO HGLOGL1

7DEOR ,,= 2EMHNWLI $÷UÕ 3XDQODPD 6LVWHPL
dRFXN D÷UÕ QHGHQL LOH GHYDPOÕ D÷OÕ\RU 6
dRFXN VDNLQ IDNDW VRUXOGX÷XQGD D÷UÕVÕ ROGX÷XQX V|\O�\RU 5
(WUDIÕ LOH LOJLOL/ VRUXOXQFD D÷UÕ \RN 4
8\X\RU YH\D \�U�\RU YH\D R\QX\RU 3

2EMHNWLI D÷UÕ SXDQÕQÕQ 6 ROGX÷X GXUXPGD
DQDOMH]LN LODo \DSÕOGÕ1

%ORN X\JXODPDVÕ LOH LOJLOL \DQ HWNLOHU + EXODQWÕ/
NXVPD/ LGUDU UHWDQVL\RQX/ VROXQXP GHSUHV\RQX/
NDúÕQWÕ , ND\GHGLOGL1

%8/*8/$5

2OJXODUÕQ GHPRJUDILN |]HOOLNOHUL WDEOR ,,,¶WH
J|U�OPHNWHGLU1

7DEOR ,,,= 2OJXODUÕQ GHPRJUDILN GD÷ÕOÕPÕ
<$ù +\ÕO , 915; ± 31;8 + 6045 ,
$ö,5/,. + NJ , 4;1:5 ± 4176 +46063,
23(5$6<21 6h5(6ø + GN , 7515; ± 3159 + 530:8,

$÷UÕ úLGGHWL REMHNWLI D÷UÕ SXDQÕQD J|UH/ W�P
ROJXODUGD LON 48 VDDW 6¶�Q DOWÕQGD LGL YH KLoELU
ROJXGD LODYH DQDOMH]LN JHUHNPHGL1 ho ROJXGD LVH
4804<1 VDDWOHU DUDVÕ/ ELUHU GHID LODYH QDUNRWLN
DQDOMH]LN +PHSHULGLQ> 318 PJ2NJ> LY , YHUPHN
JHUHNWL1 øODo \DSÕOPDVÕQÕ WDNLEHQ/ NÕVD V�UHGH
\DQÕW DOÕQDUDN/ D÷UÕ úLGGHWL 6¶�Q DOWÕQD G�úW�1
7�P ROJXODUGD KHPRGLQDPLN EXOJXODU +$.%/ .$+
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66/ 6S25, QRUPDO VÕQÕUODUGD VH\UHWWL/ KLo ELU
KDVWDGD VROXQXP GHSUHV\RQX J|]OHQPHGL1

7DNLSOHULPL] VÕUDVÕQGD NDúÕQWÕ LOH NDUúÕODúPDGÕN1
ho ROJXGD + ( 46 , LGUDU UHWDQVL\RQX JHOLúWL/
EXQODUÕQ LNLVL VÕFDN NRPSUHV/ ELUL LVH NDWHWHU
X\JXODPDVÕQD LKWL\Do J|VWHUGL1 +LSRVSDGLDV
QHGHQL LOH RSHUH RODQ ROJXODU/ SRVWRSHUDWLI
G|QHPGH NDWHWHU WDNÕOÕ ROGX÷X LoLQ
GH÷HUOHQGLUPH GÕúÕ EÕUDNÕOGÕ1

2OJXODUÕ HQoRN UDKDWVÕ] HGHQ NRPSOLNDV\RQ
EXODQWÕ0NXVPD LGL1 2QLNL KDVWDGD +(7717,
DQWLHPHWLN + PHWRNORSUDPLG +&O > 314 PJ2NJ ,
X\JXODPDN ]RUXQGD NDOGÕN1 <LUPLG|UW VDDWOLN
G|QHPGH> EHú ROJX ELU / DOWÕ ROJX LNL/ ELU ROJX LVH
�o GHID NXVWX1

7$57,ù0$

dDOÕúPDPÕ]GD/ X\JXODGÕ÷ÕPÕ] GR]GD NDXGDO
PRUILQ +93 µJU2NJ,/ EXSLYDNDLQ +( 3158¶OLN
4PO2NJ, YH HSLQHIULQ LOH X]XQ V�UHOL YH HWNLQ
DQDOMH]L VD÷ODGÕN1

.DXGDO EORN/ SHGLDWULN \Dú JUXEXQGD JHUHN
RSHUDV\RQ LoLQ/ JHUHNVH SRVWRSHUDWLI DQDOMH]L
DPDFÕ LOH \D\JÕQ RODUDN \DSÕODQ/ NROD\ YH
J�YHQLOLU ELU UHM\RQDO EORN \|QWHPLGLU1 %X DPDoOD
HQ VÕN NXOODQÕODQ DMDQ EXSLYDNDLQGLU1 $QFDN/
DQDOMH]L V�UHVLQLQ NÕVD ROPDVÕ/ WHN GR] NDXGDO
EXSLYDNDLQ X\JXODPDVÕQÕ NÕVÕWODPDNWDGÕU <1 .DXGDO
PRUILQ YH EXSLYDNDLQ NRPELQDV\RQX LOH KHP HWNL
GDKD KÕ]OÕ EDúODPDNWD/ KHP GH SRVWRSHUDWLI
DQDOMH]L V�UHVL X]DPDNWDGÕU1

/LWHUDW�UGH/ X\JXQ GR]XQ VDSWDQPDVÕ DPDFÕ LOH
GH÷LúLN GR]ODUGD NDXGDO PRUILQ LOH \DSÕODQ
oDOÕúPDODU PHYFXWWXU13RVWRSHUDWLI DQDOMH]L DPDFÕ
LOH X\JXODQDQ PRUILQ GR]X 63 0433 µJU2NJ
DUDVÕQGD GH÷LúPHNWHGLU1 .UDQH 43/ 433 µJU2NJ
GR]GD X\JXODGÕ÷Õ NDXGDO PRUILQ VRQUDVÕ LNL
\DúÕQGD ELU oRFXNWD VROXQXP GHSUHV\RQX
J|]OHGL÷LQL ELOGLUPLúWLU1 .DXGDO PRUILQ + 433
µJU2NJ ,/ NDXGDO EXSLYDNDLQ + ( 3158¶OLN 4 PO2NJ
, YH LQWUDYHQ|] PRUILQLQ SRVWRSHUDWLI DQDOMH]LN
HWNLQOL÷LQLQ NDUúÕODúWÕUÕOGÕ÷Õ EDúND ELU oDOÕúPDGD/
NDXGDO PRUILQ LOH DQDOMH]L V�UHVL GDKD X]XQ/ IDNDW
EXODQWÕ/ LGUDU UHWDQVL\RQX/ NDúÕQWÕ JLEL \DQ HWNLOHU
GDKD ID]OD RODUDN VDSWDQPÕúWÕU 81

$oÕN NDOS FHUUDKLVL JHoLUHQ SHGLDWULN ROJXODUGD/
:8 µJU2NJ GR]GD X\JXODQDQ NDXGDO PRUILQ LOH

J�YHQLOLU YH HWNLQ SRVWRSHUDWLI DQDOMH]L
VD÷ODQPÕú/ DQFDN ROJXODUÕQ ( 58¶LQGH NXVPDVÕ]
EXODQWÕ J|]OHQPLúWLU 9 1

6HUOLQ 44 / 93 µJU2NJ GR]GD X\JXODGÕ÷Õ VDI NDXGDO
PRUILQ V�OIDW X\JXODPDVÕ LOH/ ROJXODUÕQ (
7:¶VLQGH 45 VDDW V�UHOL HWNLQ DQDOMH]L VD÷ODPÕú YH
KLoELU ROJXGD VROXQXP GHSUHV\RQX
J|]OHPHPLúWLU1

3HGLDWULN RUúLRSHNVL RSHUDV\RQX VRQUDVÕ/ NDXGDO
PRUILQ +83 µJU2NJ,0 EXSLYDNDLQ +( 31458¶OLN
31:8 PO2NJ, YH\D EXSLYDNDLQ +( 31458¶OLN 31:8
PO2NJ,¶LQ SRVWRSHUDWLI DQDOMH]LN HWNLOHULQLQ
NDUúÕODúWÕUÕOGÕ÷Õ oDOÕúPDGD/ \LUPL VDDWOLN WDNLSWH
PRUILQ0EXSLYDNDLQ JUXEXQGD GDKD X]XQ V�UHOL YH
HWNLQ DQDOMH]L VD÷ODQÕUNHQ/ EX JUXSWD ROJXODUÕQ (
73¶ÕQGD/ EXSLYDNDLQ JUXEXQGD LVH ( 6616¶�QGH
EXODQWÕ0NXVPD VDSWDQPÕúWÕU 451

:ROI YH DUNDGDúODUÕ LVH 46 / UHNRQVWULNWLI SHQLO
FHUUDKLVLQGH NDXGDO EXSLYDNDLQ YH EXSLYDNDLQ0
PRUILQ NRPELQDV\RQXQX NDUúÕODúWÕUGÕNODUÕ
oDOÕúPDGD/ LNL JUXS DUDVÕQGD \DQ HWNLOHU EHQ]HU
ROPDVÕQD UD÷PHQ/ 83 µJU2NJ GR]GD X\JXODGÕ÷Õ
NDXGDO PRUILQ0EXSLYDNDLQ JUXEXQGD/ SRVWRSHUDWLI
G|QHPGH ROJXODUÕQ KLoELULQGH LODYH DQDOMH]LN
LKWL\DFÕ ROPD]NHQ/ EXSLYDNDLQ JUXEXQGDNL
ROJXODUÕQ ( 8616¶�QGH LODYH DQDOMH]LN
JHUHNPLúWLU1

'LDIUDP DOWÕ PDMRU FHUUDKL JLULúLPOHUGH/
SRVWRSHUDWLI DQDOMH]L DPDFÕ LOH (4¶OLN OLGRNDLQ
LoLQGH �o GR] +6609:0433 µJU2NJ, PRUILQLQ
NDUúÕODúWÕUÕOGÕ÷Õ oDOÕúPDGD/ DQDOMH]L V�UHVLQLQ 433
µJU2NJ GR]GD X\JXODQDQ PRUILQ JUXEXQGD GDKD
X]XQ ROGX÷X/ DQFDN EX JUXSWD ELU KDVWDGD JHo
VROXQXP GHSUHV\RQX JHOLúWL÷L ELOGLULOPLúWLU1
$\UÕFD/ RODVÕ NXVPD VÕNOÕ÷ÕQÕ D]DOWPDN LoLQ
QD]RJDVWULN GUHQDM X\JXODQDQ ROJXODUGD/ GDKD D]
NXVPD VDSWDPÕúODUGÕU1 6RQXo RODUDN/ KHU �o
GR]GD GD HWNLQ DQDOMH]L VD÷ODQPDVÕQD UD÷PHQ/
66 µJU2NJ GR]GD PRUILQ X\JXODPDVÕQÕ
|QHUPLúOHUGLU 47 1

0D\KHZ YH DUNDGDúODUÕ 48 / 833 LQIDQWWD
\DSWÕNODUÕ oDOÕúPDGD/ SRVWRSHUDWLI DQDOMH]L DPDFÕ
LOH G�ú�N GR] NDXGDO PRUILQ + 63073 µJU2NJ ,
X\JXODPÕúODU1 +HU LNL GR] LOH GH HWNLQ YH J�YHQLOLU
DQDOMH]L VD÷ODPÕúODU YH J|]OHQHQ \DQ HWNLOHU
DoÕVÕQGDQ IDUN ROPDGÕ÷ÕQÕ ELOGLUPLúOHUGLU1 7�P
ROJXODUÕQ ( 56¶�QGH EXODQWÕ0NXVPD/ ( 6¶�QGH
LGUDU UHWDQVL\RQX YH ( :¶VLQGH NDúÕQWÕ
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VDSWDPÕúODUGÕU1

7�P EX oDOÕúPDODUGD GD J|U�OG�÷� JLEL/ \�NVHN
GR] NDXGDO PRUILQ X\JXODPDVÕ LOH GDKD X]XQ
DQDOMH]L VD÷ODQPDNWD/ DQFDN \DQ HWNL VÕNOÕ÷Õ
DUWPDNWDGÕU1 %L]LP oDOÕúPDPÕ]GD GD/ 93 µJU2NJ
PRUILQ LOH ROJXODUÕQ ( ;;1;¶LQGH LODYH DQDOMH]LN
JHUHNPHGL1 (SLGXUDO RSL\DW YHULOHQ ROJXODUGD
EXODQWÕ0NXVPD RUDQÕ ( 6607: RODUDN UDSRU
HGLOPLúWLU 9 1 %L] GH ROJXODUÕQ ( 7717 µ�QGH
EXODQWÕ0WHVSLW HWWLN1 .XOODQÕODQ LQKDODQ DMDQ GD/
EX \DQ HWNLGH HWNLOL RODELOPHNWHGLU1 +DORWDQ LOH
\DSÕODQ NDUúÕODúWÕUPDOÕ oDOÕúPDODUGD/ KDORWDQÕQ
NXVPD LQVLGDQVÕQÕ DUWÕUGÕ÷Õ ELOGLULOPHNWHGLU 49/4:1
ho ROJXGD J|]OHGL÷LPL] LGUDU UHWDQVL\RQX/
OLWHUDW�U LOH X\XPOX LGL : 1

0RUILQ LOH J|]OHPOHQHQ \DQ HWNLOHU VHEHEL LOH/
SRVWRSHUDWLI DQDOMH]L DPDFÕ LOH IDUNOÕ DMDQODU
+NORQLGLQ/ NHWDPLQ/ PLGD]RODP, GD
NXOODQÕOPDNWDGÕU 4;/4</531 .DXGDO EXSLYDNDLQ0
PLGD]RODPÕQ/ NDXGDO EXSLYDNDLQ0 PRUILQH J|UH
GDKD X]XQ DQDOMH]L VD÷ODGÕ÷Õ YH DQODPOÕ GHUHFHGH
G�ú�N EXODQWÕ0NXVPD\D VHEHS ROGX÷X
J|VWHULOPLúWLU 53 1

6RQXo RODUDN/ NDXGDO EXSLYDNDLQ0PRUILQ0
HSLQHIULQ NRPELQDV\RQX LOH SHGLDWULN �URJHQLWDO
VLVWHP RSHUDV\RQODUÕQGD/ X]XQ V�UHOL YH HWNLQ
DQDOMH]L VD÷ODGÕN/ DQFDN EXODQWÕ0NXVPD RUDQÕ
\�NVHNWL1 0HYFXW OLWHUDW�U WDUDPDODUÕ ÕúÕ÷ÕQGD/
GDKD G�ú�N GR] PRUILQ X\JXODPDVÕ LOH GH HWNLQ
DQDOMH]L VD÷ODQÕUNHQ/ \DQ HWNLOHULQ GDKD D]
ROGX÷X J|U�OPHNWHGLU1 3RVWRSHUDWLI DQDOMH]LGH/
G�ú�N GR]ODUGD PRUILQ X\JXODPDVÕQÕQ GDKD
X\JXQ RODFD÷Õ YH\D DOWHUQDWLI LODoODUÕQ GD EX
DPDoOD NXODQÕODELOHFH÷L NDQDDWLQGH\L]1

.$<1$./$5

41 0F*URZQ 5*1 &DXGDO DQDOJHVLD LQ FKLOGUHQ> ILYH KXQGUHG FDVHV IRU
SURFHGXUHV EHORZ WKH GLDSKUDJP1 $QDHVWKHVLD 4<;5> 6:= ;3;0;451

51 %URDGPDQ /0/ +DQQDOODK 56/ 1RUGHQ -0/ 0F*LOO $1 ³ .LGGLH FDXGDOV ³=
H[SHULHQFH ZLWK 4487 FRQVHFXWLYH FDVHV ZLWKRXW FRPSOLFDWLRQV1 $QHVWK
$QDOJ 4<;:> 99= 64<41

61 :ROI $5/ 9DOOH\ 5'/ )HDU ':/ 5R\ :// HW DO1 %XSLYDFDLQH IRU FDXGDO
DQDOJHVLD LQ LQIDQWV DQG FKLOGUHQ= WKH RSWLPDO HIIHFWLYH FRQFHQWUDWLRQ1
$QHVWKHVLRORJ\ 4<;;> 9<= 43504391

71 -HQVHQ %+1 &DXGDO EORFN IRU SRVWRSHUDWLYH SDLQ UHOLHI LQ FKLOGUHQ DIWHU
JHQLWDO RSHUDWLRQV1 $ FRPSDULVRQ EHWZHHQ EXSLYDFDLQH DQG PRUSKLQH1
$FWD $QDHVWK 6FDQG 4<;4> 58= 6:606:81

81 .UDQH (-/ -DFREVRQ /(/ /\QQ $0/ 3DUURW &/ HW DO1 &DXGDO PRUSKLQH IRU
SRVWRSHUDWLI DQDOJHVLD LQ FKLOGUHQ= D FRPSDULVRQ ZLWK FDXGDO EXSLYDFDLQH
DQG LQWUDYHQRXV PRUSKLQH1 $QHVWK $QDOJ 4<;:> 99= 97:09861

91 5RVHQ .5/ 5RVHQ '$/ %DQN (1 &DXGDO HSLGXUDO PRUSKLQH IRU FRQWURO RI SDLQ
IROORZLQJ RSHQ KHDUW VXUJHU\ LQ FKLOGUHQ1 $QHVWKHVLRORJ\ 4<;<> :3= 74;0
7531

:1 .UDQH (-/ -DFREVRQ /(/ 7\OHU '&1 &DXGDO HSLGXUDO PRUSKLQH LQ FKLOGUHQ= D
FRPSDULVRQ RI WKUHH GRVHV1 $QHVWKHVLRORJ\ 4<;;> 9<= $:961

;1 %URDGPDQ /0/ 5LFH /-/ +DQQDOODK 561 7HVWLQJ WKH YDOLGLW\ RI DQ REMHFWLYH
SDLQ VFDOH IRU LQIDQWV DQG FKLOGUHQ1 $QHVWKHVLRORJ\ 4<;;> 9<= $::31

<1 /OR\G $51 3DLQ PDQDJHPHQW LQ SDHGLDWULF SDWLHQWV1 %U - $QDHVWK 4<<3> 97=
;8/ 4<<31

431 .UDQH (-1 'HOD\HG UHVSLUDWRU\ GHSUHVVLRQ LQ D FKLOG DIWHU FDXGDO HSLGXUDO
PRUSKLQH1 $QHVWK $QDOJ 4<;;> 9:= :<0;51

441 6HUOLQ 61 6LQJOH0GRVH FDXGDO HSLGXUDO PRUSKLQH LQ FKLOGUHQ= VDIH/ HIIHFWLYH/
DQG HDV\1 - &OLQ $QHVWK1 4<<4> 6 = 6;906<31

451 :ROI $5/ +XJKHV '/ :DGH $/ 0DWKHU 6-/ HW DO1 3RVWRSHUDWLYH DQDOJHVLD
DIWHU SDHGLDWULF RUFKLGRSH[\= HYDOXDWLRQ RI D EXSLYDFDLQH0PRUSKLQH
PL[WXUH1 %U - $QDHVWK 4<<3> 97 = 76307681

461 :ROI $5/ +XJKHV '/ +REEV $-/ 3U\V05REHUWV &1 &RPELQHG PRUSKLQH0
EXSLYDFDLQH FDXGDOV IRU UHFRQVWUXFWLYH SHQLOH VXUJHU\ LQ FKLOGUHQ= V\VWHPLF
DEVRUSWLRQ RI PRUSKLQH DQG SRVWRSHUDWLYH DQDOJHVLD1 $QDHVWK ,QWHQVLYH
&DUH 4<<4> 4<= 4:0541

471 .UDQH (-/ 7\OHU '&/ -DFREVRQ /(1 7KH GRVH UHVSRQVH RI FDXGDO PRUSKLQH
LQ FKLOGUHQ1 $QHVWKHVLRORJ\ 4<;<> :4= 7;0851

481 0D\KHZ -)/ %URGVN\ 5&/ %ODNH\ '/ 3HWHUVHQ :1 /RZ0GRVH FDXGDO
PRUSKLQH IRU SRVWRSHUDWLYH DQDOJHVLD LQ LQIDQWV DQG FKLOGUHQ= D UHSRUW RI
833 FDVHV1 - &OLQ $QHVWK 4<<8> := 97309751

491 9HG 6$/ :DOGHQ 7// 0RQWDQD -/ /HD '(/ HW DO1 9RPLWLQJ DQG UHFRYHU\ DIWHU
RXWSDWLHQW WRQVLOOHFWRP\ DQG DGHQRLGHFWRP\ LQ FKLOGUHQ1 &RPSDULVRQ RI
IRXU DQHVWKHWLF WHFKQLTXHV XVLQJ QLWURXV R[LGH ZLWK KDORWKDQH RU SURSRIRO1
$QHVWKHVLRORJ\ 4<<9> ;8= 70431

4:1 0HUHWRMD 2$/ 7DLYDLQHQ 7/ 5DLKD // .RUSHOD 5/ HW DO1 6HYRIOXUDQH0QLWURXV
R[LGH RU KDORWKDQH0QLWURXV R[LGH IRU SDHGLDWULF EURQFKRVFRS\ DQG
JDVWURVFRS\1 %U - $QDHVWK1 4<<9> :9= :9:0::41

4;1 /HH --/ 5XELQ $31 &RPSDULVRQ RI D EXSLYDFDLQH0FORQLGLQH PL[WXUH ZLWK
SODLQ EXSLYDFDLQH IRU FDXGDO DQDOJHVLD LQ FKLOGUHQ1 %U - $QDHVWK 4<<7>
:5=58;1

4<1 6HPSOH '/ )LQGORZ '/ $OGULGJH /0/ 'R\OH (1 7KH RSWLPDO GRVH RI NHWDPLQH
IRU FDXGDO HSLGXUDO EORFNDGH LQ FKLOGUHQ1 $QDHVWKHVLD 4<<9> 84= 44:30
44:51

531 *�OHo 6/ %�\�NNÕGDQ %/ 2UDO 1/ g]FDQ 1/ HW DO1 &RPSDULVRQ RI FDXGDO
EXSLYDFDLQH/ EXSLYDFDLQH0PRUSKLQH DQG EXSLYDFDLQH0PLGD]RODP PL[WXUHV
IRU SRVW0RSHUDWLYH DQDOJHVLD LQ FKLOGUHQ1 (XU - $QDHVWKHVLRO 4<<;> 48= 4940
4981


