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6RQ HOOL \ÕOGD oRN VD\ÕGD LODFÕQ RWRWRNVLN \DQ HWNL\H VDKLS ROGX÷X
EXOXQPXúWXU1 %XQODUGDQ HQ |QHPOLOHUL> DPLQRJOLNR]LWOHU/ ORRSGL�UHWLNOHU/ ORNDO
DQHVWH]LNOHU/ DQWLQHRSODVWLN LODoODU YH QRQ0VWHURLGDO DQWLHQIODPDWXDU LODoODUGÕU1
dDOÕúPDPÕ]GD DQWLQHRSODVWLN LODoODUGDQ FLVSODWLQLQ WHN EDúÕQD YH
DPLQRJOLNR]LGOHUGHQ JHQWDPLVLQ LOH ELUOLNWH NXOODQÕPÕQÕQ JXLQHD SLJ
NRNOHDVÕQGD RODVÕ RWRWRNVLN HWNLOHUL ÕúÕN PLNURVNRSLN RODUDN GH÷HUOHQGLULOGL1 %X
oDOÕúPD VRQXFXQGD/ NRNOHDQÕQ ED]DO NÕYUÕPÕQGD W�\O� K�FUH GHMHQHUDV\RQX
YH Q�NOHHU ND\ÕS/ VSLUDO JDQJOLRQ K�FUHOHUL YH VLQLU OLIOHULQGH GHMHQHUDWLI
GH÷LúLNOLNOHU YH Q�NOHHU ND\ÕS WHVSLW HGLOGL1

.RNOHDGD JHOLúHQ EX GHMHQHUDWLI GH÷LúLNOLNOHU FLVSODWLQ0JHQWDPLVLQ
NRPELQDV\RQX YHULOHQ oDOÕúPD JUXEXQGD \DOQÕ] EDúÕQD FLVSODWLQ YHULOHQ
oDOÕúPD JUXEXQD J|UH GDKD úLGGHWOL ROGX÷X J|U�OG�1 $UDODUÕQGDNL IDUN
LVWDWLVWLNVHO RODUDN :LOFR[RQ 6LJQHG05DQN WHVWL LOH DQODPOÕ EXOXQGX
+S?31334,1 %|\OHFH/ FLVSODWLQ0JHQWDPLVLQ NRPELQDV\RQXQXQ WHN EDúÕQD
FLVSODWLQ NXOODQÕPÕQD J|UH GDKD ID]OD RWRWRNVLN ROGX÷X NDQÕVÕQD YDUÕOGÕ1

$QDKWDU NHOLPHOHU= &LVSODWLQ/ JHQWDPLVLQ/ RWRWRNVLVLWH/ JXLQHD SLJ1
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$ ZLGH UDQJHG GLIIHUHQW GUXJV KDYH EHHQ SURYHG WR EH RWRWR[LF LQ WKH ODVW
83 \HDUV1 7KHVH DUH DPLQRJO\FRVLGHV/ ORRS GLXUHWLFV/ ORFDO DQHVWKHWLFV/
DQWLQHRSODVWLF GUXJV DQG QRQ0VWHURLGDO DQWL0LQIODPPDWRU\ DJHQWV1 ,Q WKLV
VWXG\/ SUREDEOH RWRWR[LF VLGH HIIHFWV RI FLVSODWLQ/ DQWLQHRSODVWLF DJHQW/ ZLWK
RU ZLWKRXW JHQWDP\FLQ RQ WKH JXLQHD SLJ¶V FRFKOHD ZDV HYDOXDWHG OLJKW
PLFURVFRSLFDOO\1 )LQDOO\/ LW ZDV IRXQG WKDW QXFOHHU ORVV DQG GHJHQHUDWLRQ RI
KDLU FHOOV LQ WKH ED]DO WXUQ RI FRFKOHD DV ZHOO WKH FKDQJHV LQ VSLUDO JDQJOLRQ
DQG QHUYH ILEHUV1

7KHVH GHJHQHUDWLYH FKDQJHV ZHUH PRUH VHYHUH LQ WKH JURXS ,9 ZKLFK RQ
FLVSODWLQ DQG JHQWDP\FLQ FRPELQDWLRQ DV FRPSDUHG ZLWK JURXS ,,, ZKLFK RQ
FLVSODWLQ RQO\1 7KXV/ LW ZDV IRXQG WKDW FLVSODWLQ DQG JHQWDP\FLQ FRPELQDWLRQ
PD\ EH PRUH RWRWR[LF WKDW WKH XVH RI RQO\ FLVSODWLQ1 )RU VWDWLVWLFDOO\ DQDO\VLV/
:LOFR[RQ 6LJQHG05DQN WHVW ZDV XVHG1 &LVSODWLQ JURXS +JURXS ,,,, ZDV
FRPSDUHG FLVSODWLQ0JHQWDP\FLQ JURXS +JURXS ,9, DQG ZDV VWDWLVWLFDOO\
VLJQLILFDQW +S?31334,1

.H\ ZRUGV= &LVSODWLQ/ JHQWDP\FLQ/ RWRWR[LFLW\/ JXLQHD SLJ1
7XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL
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&LVSODWLQ +&LV0GLDPLQHGLFKORURSODWLQXP ,,,> 3W
DWRPX/ DPRQ\XP YH NORU L\RQODUÕQGDQ ROXúPXú
ELU NRPSOHNV ROXS PHVDQH/ WHVWLV/ RYHU/ XWHUXV
JLEL JHQLWDO YH �ULQHU NDQVHUOHUGH/ |]HIDJXV YH
EDú0ER\XQ NDQVHUOHULQGH HWNLOL ELU DQWLQHRSODVWLN
DMDQGÕU1 &LVSODWLQ QHIURWRNVLVLWH/ P\HORVXSUHV\RQ/
JDVWURLQWHVWLQDO GLVIRQNVL\RQ/ RWRWRNVLVLWH JLEL
\DQ HWNLOHUH VDKLSWLU4/51 &LVSODWLQ RWRWRNVLVLWHVL
NHQGLQL WLQQLWXV YH LúLWPH ND\EÕ LOH EHOOL HGHU1
7LQQLWXV WHGDYL ELWLPLQGHQ VRQUDNL ELUNDo VDDW LOH
ELU KDIWD DUDVÕQGD J|U�O�U YH VÕNOÕNOD JHoLFLGLU6 1
øúLWPH ND\EÕ \�NVHN IUHNDQVODUGD YH VHQVRULQ|UDO
WLSWHGLU YH JHQHOOLNOH ELODWHUDOGLU7 1 &LVSODWLQLQ
RWRWRNVLVLWH LQVLGDQVÕ OLWHUDW�UGH (<0<4 DUDVÕQGD
GH÷LúPHNWHGLU1 %X GXUXP RWRWRNVLVLWH WDQÕ
NULWHUOHUL NRQXVXQGD DUDúWÕUPDFÕODUÕQ
GH÷HUOHQGLUPHOHUL DUDVÕQGDNL VWDQGDUGL]DV\RQ
HNVLNOL÷L/ WHGDYL V�UHVL/ LODFÕQ GR]X JLEL QHGHQOHUH
ED÷OÕ RODELOLU1 'L÷HU DQWLQHRSODVWLN LODoODUÕQ
NXOOODQÕPÕQGD ROGX÷X JLEL FLVSODWLQ NXOODQÕPÕ
VÕUDVÕQGD GD NHPLN LOL÷L VXSUHV\RQXQD ED÷OÕ FLGGL
HQIHNVL\RQODUOD NDUúÕODúÕOPDNWD YH EX
HQIHNVL\RQODUÕQ WHGDYLVLQGH GH DPLQLJOLNR]LW
JUXEX DQWLEL\RWLNOHU VÕNOÕNOD NXOODQÕOPDNWDGÕU1
$PLQLJOLNR]LWOHU GH FLVSODWLQH JLEL RWRWRNVLN
HWNLOHUH VDKLSWLUOHU9 1

%X oDOÕúPDQÕQ DPDFÕ> FLVSODWLQLQ WHN EDúÕQD YH
JHQWDPLVLQ LOH ELUOLNWH NXOODQÕPÕQÕQ JXLQHD SLJ
NRNOHDVÕQGDNL HWNLOHULQL ÕúÕN PLNURVNRSLN RODUDN
LQFHOHPHNWLU1

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

dDOÕúPDPÕ]GD 77 DGHW DOELQR JXLQHD SLJ +6830
883 JU, NXOODQÕOPÕúWÕU1 +HU JUXSWD 44¶HU KD\YDQ
ROPDN �]HUH oDOÕúPDPÕ] 7 JUXSWD \DSÕOPÕúWÕU1 ,1
*UXED +.RQWURO *UXEX, 5FF VHUXP IL]\RORMLN/ ,,1
*UXED 433 PJ2NJ2J�Q JHQWDPLVLQ/ ,,,1 *UXED 7
PJ2NJ2J�Q FLVSODWLQ/ ,91 *UXED 7 PJ2NJ2 J�Q
FLVSODWLQ . 433 PJ2NJ2J�Q JHQWDPLVLQ 8 J�Q
V�UH\OH KHU J�Q LQWUDSHULWRQHDO +ø131, RODUDN
HQMHNWH HGLOGL1 6RQ GR]GDQ 8 J�Q VRQUD E�W�Q
JUXSODUGDNL KD\YDQODU 433 PJ2NJ NHWDPLQ
KLGURNORULG +.HWDODU5 3DGHNR, YH 6 PJ2NJ
GLD]HSDP +'LD]HP5 'HYD, ø131 HQMHNVL\RQX LOH
DQHVWH]L VD÷ODQGÕNWDQ VRQUD LQWUDNDUGLDN (6
JOXWHUDOGHKLW HMHNVL\RQX LOH |OG�U�O�S GHNDSLWH
HGLOGLOHU1 7�P KD\YDQODUÕQ 8 GDNLND LoHULVLQGH
WHPSRUDO NHPLNOHUL oÕNDUÕOÕS EXOOD DoÕODUDN
\XYDUODN SHQFHUHGHQ (518 JOXWHUDOGHKLW/ 6 P0
&D&O5¶�Q S+= :16 314 0 NDNRGLODW EXIIHU >1D
+&+6,5+626 6+62@ WDPSRQOX VROXV\RQODU
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SHULOHQIDWLN RODUDN HQMHNWH HGLOHUHN ILN]DV\RQ
\DSÕOGÕ1 7HPSRUDO NHPLNOHU D\QÕ VROXV\RQGD .
73&¶GH 4 JHFH EHNOHWLOGL1 )LN]DV\RQ VRQUDVÕ
WHPSRUDO NHPLNOHU GHNDOVLILNDV\RQ LoLQ (43
(WLOHQ GLDPLQH WHWUD DVHWLN DVLW VRG\XP WX]X
VROXV\RQXQGD +('7$5 $WDED\, . 73&¶GH 43 J�Q
EHNOHWLOGL1 'HNDOVLIL\H WHPSRUDO NHPLNOHUGHQ
NRNOHDODU L]ROH HGLOLS PLGPRGLRODU NHVLWOHU \DSÕOGÕ1
%|\OHFH KHU J�LQHD SLJGHQ 7¶HU DGHW ROPDN �]HUH
4:9 DGHW \DUÕP NRNOHD HOGH HGLOGL1 .RNOHD
VSHVPHQOHUL JUDGH HWDQROOH GHKLGUDWH HGLOGLNWHQ
VRQUD SDUDILQ EORNODUD J|P�OG�OHU1 3DUDILQ
EORNODU 8 PP¶OLN NHVLWOHU KDOLQGH KD]ÕUODQÕS
KHPDWRNVLOHQ0HR]LQ LOH ER\DQGÕ1 3UHSDUDWODU ÕúÕN
PLNURVNREXQGD +,0, GH÷LúLN E�\�WPHOHUGH
LQFHOHQGL1 7�P \DUÕP NRNOHDODUÕQ W�\O� K�FUHOHUL/
VSLUDO JDQJOLRQ K�FUHOHUL YH VLQLU OLIOHUL KLGURSLN
GHMHQHUDV\RQ YH Q�NOHHU ND\ÕS \|Q�QGHQ
LQFHOHQGL1 'H÷LúLNOLNOHULQ GHUHFHVL> GH÷LúLNOLN \RN
+0,/ KDILI +.,/ RUWD +.., YH úLGGHWOL +..., ROPDN
�]HUH D\UÕOGÕ1 .RNOHDODUGDNL GH÷LúLNOLNOHU NRQWURO
JUXEX LOH NDUúÕODúWÕUÕODUDN GH÷HUOHQGLULOGL1
%XOJXODU LVWDWLVWLNVHO RODUDN ELOJLVD\DUGD 6366
SURJUDPÕQGD QRQ0SDUDPHWULN WHVWOHUGHQ RODQ
:LOFR[RQ 6LJQHG05DQN WHVWL LOH NDUúÕODúWÕUÕOGÕODU1

%8/*8/$5

øQWUDSHULWRQHDO VHUXP IL]\RORMLN HQMHNWH HGLOHQ
NRQWURO JUXEX +*UXS ,, YH 433 PJ2NJ2J�Q
JHQWDPLVLQ JUXEXQGD +*UXS ,,, W�\O� K�FUHOHU/
VSLUDO JDQJOLRQ YH VLQLU OLIOHULQGH KHUKDQJL ELU
PRUIRORMLN GH÷LúLNOLN J|]OHQPHGL1

7 PJ2NJ2J�Q FLVSODWLQ JUXEXQGD +*UXS ,,,, 77
\DUÕP NRNOHDQÕQ 4;¶LQGH GÕú YH Lo W�\O� K�FUHGH
KLGURSLN GHMHQHUDV\RQ J|]OHQGL1 %XQODUÕQ 5¶VLQGH
úLGGHWOL/ 43¶XQGD RUWD YH 9¶VÕQGD KDILI GHUHFHGH
KDVDU YDUGÕ +5HVLP 4,1 7 PJ2NJ2J�Q
FLVSODWLQ.433 PJ2NJ2J�Q JHQWDPLVLQ JUXEXQGD
+*UXS ,9, 77 \DUÕP NRNOHDQÕQ 73¶ÕQGD Lo YH GÕú
W�\O� K�FUHOHUGH YH VSLUDO JDQJOLRQ K�FUHOHULQGH
KLGURSLN GHMHQHUDV\RQ YH Q�NOHHU ND\ÕS J|]OHQGL1
%XQODUÕQ 57¶�QGH úLGGHWOL/ 45¶VLQGH RUWD YH
7¶�QGH KDILI GHUHFHGH KDVDU YDUGÕ +5HVLP 5/
5HVLP 6,1 7�P JUXSODUGD VWULD YDVN�ODULVWH ÕúÕN
PLNURVNRSLN G�]H\GH KHUKDQJL ELU GH÷LúLNOLN
J|]OHQPHGL1

2WRWRNVLVLWH úLGGHWLQLQ GHUHFHVL QH ROXUVD ROVXQ
JUXSODU DUDVÕQGD W�\O� K�FUHOHUGH/ VSLUDO
JDQJOLRQ YH VLQLU OLIOHULQGH KLGURSLN GHMHQHUDV\RQ
1
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YH Q�NOHHU ND\ÕS JLEL GH÷LúLNOLNOHU J|]|Q�QH
DOÕQDUDN \DSÕODQ LVWDWLVWLNVHO GH÷HUOHQGLUPH
VRQXFXQGD> *UXS , LOH *UXS ,,, YH *UXS ,9
DUDVÕQGDNL IDUN DQODPOÕ EXOXQGX +] 061:569/
S?3/334 YH ] 081843</ S?31334,/ *UXS ,, LOH
*UXS ,,, YH *UXS ,9 DUVÕQGDNL IDUN DQODPOÕ
EXOXQGX +] 061:569/ S?3/334 YH ] 081843</
S?31334,1 *UXS ,,, LOH *UXS ,9 DUDVÕQGDNL IDUN
DQODPOÕ EXOXQGX +] 071439</ S?31334,1 *UXS ,
LOH *UXS ,, DUDVÕQGDNL IDUN DQODPVÕ] EXOXQGX +] 
313/ S!3138,1 $QFDN> EXOJXODU LQFHOHQGL÷L ]DPDQ
WHN EDúÕQD FLVSODWLQ YHULOHQ JUXSWDNL GHMHQHUDWLI
GH÷LúLNOLNOHU YH Q�NOHHU ND\EÕQ FLVSODWLQ0
JHQWDPLVLQ NRPELQDV\RQOX JUXSWDNLQGHQ GDKD D]
ROGX÷X J|U�OPHNWHGLU1 <DQL/ FLVSODWLQ0JHQWDPLVLQ
NRPELQDV\RQXQXQ WHN EDúÕQD FLVSODWLQH RUDQOD
GDKD ID]OD RWRWRNVLN HWNL\H \RO DoWÕ÷Õ
J|U�OP�úW�U1

7$57,ù0$

&LVSODWLQOH \DSÕODQ KD\YDQ oDOÕúPDODUÕ NRNOHDQÕQ
ED]DO WXUQXQGDNL GÕú W�\O� K�FUHOHULQ LON RODUDN
HWNLOHQGL÷LQL/ WHGDYL\H GHYDP HGLOLUVH KDVDUÕQ
HSLWHO K�FUHOHULQH GR÷UX LOHUOHGL÷L J|VWHULOPLúWLU
:/;1 &LVSODWLQOH \DSÕODQ oDOÕúPDODUGD ED]Õ
DUDúWÕUÕFÕODU FLVSODWLQLQ VWULD YDVN�ODULV �]HULQH
GHMHQHUDWLI GH÷LúLNOLNOHU \DSPDGÕ÷ÕQÕ< YH\D PLQ|U
GH÷LúLNOLNOHU \DSWÕ÷ÕQÕ: ELOGLUPLúOHUGLU1 7DQJH YH
9X]HYVNL/ FLVSODWLQLQ VWULD YDVN�ODULVWH \D\JÕQ
RWRWRNVLN GH÷LúLNOLNOHUH \RO DoWÕ÷ÕQÕ V|\OHPHNWH YH
EXQX PDUMLQDO K�FUH SOD]PD PHPEUDQ \�]H\LQLQ
SURWU�]\RQX/ NLVWLN GHMHQHUDV\RQX YH K�FUHOHUGH
ND\ÕS RODUDN WDULI HWPHNWHGLUOHU43 1

5HVLP 41 7 PJ2NJ2J�Q FLVSODWLQ RWRWRNVLVLWHVLQH ED÷OÕ
Lo W�\O� K�FUHGH KLGURSLN GHMHQHUDV\RQ ++)( ;733,1
5HVLP 51 7 PJ2NJ2J�Q FLVSODWLQ . 433 PJ2NJ2J�Q
JHQWDPLVLQ RWRWRNVLVLWHVLQH ED÷OÕ GÕú W�\O� K�FUHQLQ
ELULQGH YH Lo W�\O� K�FUHGH Q�NOHHU ND\ÕS YH KLGURSLN
GHMHQHUDV\RQ ++)( ;733,1
XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL 8+5/6,=4<<;       112

5HVLP 61 7 PJ2NJ2J�Q FLVSODWLQ . 433 PJ2NJ2J�Q
JHQWDPLVLQ RWRWRNVLVLWHVLQH ED÷OÕ JDQJOLRQ
K�FUHOHULQGH Q�NOHHU ND\ÕS YH KLGURSLN GHMHQHUDV\RQ
++)( ;733,1

dDOÕúPDPÕ]GD W�P JUXSODUGD ÕúÕN PLNURVNRSLN
G�]H\GH VWULD YDVN�ODULVWH PRUIRORMLN GH÷LúLNOLNOHU
J|U�OPHPLúWLU1 %XQD NDUúÕOÕN/ FLVSODWLQ YH
FLVSODWLQ0JHQWDPLVLQ NRPELQDV\RQX YHULOHQ
KD\YDQODUGD NRNOHDQÕQ ED]DO NÕYUÕPÕQGD KDILI/
RUWD YH\D úLGGHWOL GHUHFHGH GÕú YH Lo W�\O� K�FUH
KDVDUÕ WHVSLW HGLOGL1

&LVSODWLQLQ NRNOHDQÕQ Q|UDO \DSÕODUÕQD +VSLUDO
JDQJOLRQ YH VLQLU OLIOHUL, RODQ WRNVLN HWNLOHULQL
J|VWHUHQ D] VD\ÕGD oDOÕúPD YDUGÕU1 6WUDXV YH
DUN1ODUÕ/ IURQWDO ORE DVWURVLWRPDVÕ QHGHQL\OH
FLVSODWLQ DODQ < \DúÕQGDNL ELU NÕ]ÕQ WHPSRUDO
NHPL÷LQL SRVWPRUWHP LQFHOHPLúOHU YH NRNOHDQÕQ
ED]DO WXUQXQGDNL GÕú W�\O� K�FUHOHU/ VSLUDO
JDQJOLRQODU YH VLQLU OLIOHULQGH GHMHQHUDWLI
GH÷LúLNMOLNOHU WHVSLW HWPLúOHUGLU<1 6�WEH\D] YH
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DUN1ODUÕ FLVSODWLQ RWRWRNVLVLWHVL �]HULQH \DSWÕNODUÕ
oDOÕúPDODUÕQGD NRNOHDQÕQ ED]DO NÕYUÕPÕQGDNL VSLUDO
JDQJOLRQ K�FUHOHULQLQ VWRSOD]PDODUÕQGD PDVLI
NRQGDQVDV\RQ YH Q�NOHXVODUÕQGD N�o�OPH/ VLQLU
OLIOHULQGH NRQGDQVDV\RQ YH GDUDOPD/ DNVRQODUGD
ND\ÕS WHVSLW HWPLúOHUGLU441

dDOÕúPDPÕ]GD/ \DOQÕ]FD FLVSODWLQ YHULOHQ *UXS
,,,¶GH RUWD GHUHFHGH/ FLVSODWLQ0JHQWDPLVLQ YHULOHQ
JUXS ,9¶GH úLGGHWOL GHUHFHGH ROPDN �]HUH NRNOHD
ED]DO WXUQXQGDNL VSLUDO JDQJOLRQ YH VLQLU OLIOHULQGH
GHMHQHUDWLI GH÷LúLNOLNOHU J|]OHQGL1

$PLQRJOLNR]LGOHU �]HULQGH \DSÕODQ E�W�Q KD\YDQ
YH LQVDQ WHPSRUDO NHPLN oDOÕúPDODUÕ LON RODUDN GÕú
W�\O� K�FUHOHULQ HWNLOHQGL÷L/ GÕú W�\O� K�FUHOHU
WDPDPHQ GHMHQHUH ROGXNWDQ VRQUD Lo W�\O�
K�FUHOHULQ HWNLOHQGL÷LQL J|VWHUPLúOHUGLU45 1 øVWLVQD
RODUDN +LQRMRVD YH DUN1ODUÕ/ 5 YDNDGD W�\O�
K�FUHOHU LQWDNW ROGX÷X KDOGH JDQJOLRQ K�FUH
ND\EÕ WHVSLW HWPLúOHUGLU46 1 7�\O� K�FUHOHU
GHVWU�NWH ROXQFD GHVWHN K�FUHOHULQGH
GHMHQHUDV\RQ EDúODU/ NRUWL RUJDQÕ NROODEH ROXU YH
J|U�OPH]45 1 dDOÕúPDPÕ]GD \DOQÕ] JHQWDPLVLQ
YHULOHQ *UXS ,,¶GHNL NRNOHDODUÕQ KLoELULQGH
GHMHQHUDWLI GH÷LúLNOLN J|]OHQPHGL1

.RKQ YH DUN1ODUÕ FLVSODWLQLQ WHN EDúÕQD YH
JHQWDPLVLQ LOH NXOODQÕPÕQÕQ JXLQH SLJ VWULD
YDVN�ODULVLQH RODQ HWNLOHULQL DUDúWÕUPÕúODU YH
FLVSODWLQ0JHQWDPLVLQ NRPELQDV\RQX YHULOHQ
JUXSWD VWULDO GHMHQHUDV\RQXQ GDKD ID]OD
ROGX÷XQX J|VWHUPLúOHUGLU9 1 6FKZHLW]HU YH DUN1ODUÕ
LOH 5LJJV YH DUN1ODUÕ/ FLVSODWLQ LOH NRPELQH
DPLQRJOLNR]LG NXOODQÕOGÕ÷ÕQGD ROXúDQ
RWRWRNVLVLWHQLQ WHN EDúÕQD FLVSODWLQ
RWRWRNVLVLWHVLQH J|UH GDKD ID]OD ROGX÷XQX WHVSLW
HWPLúOHUGLU47/48 1 %L] GH oDOÕúPDPÕ]GD/ WHN EDúÕQD
FLVSODWLQ NXOODQÕODQ JUXSODUD J|UH FLVSODWLQ
JHQWDPLVLQ NXOODQÕODQ JUXSODUGD W�\O� K�FUH/
VSLUDO JDQJOLRQ YH VLQLU OLIOHULQGHNL GHMHQHUDWLI
GH÷LúLNOLNOHULQ GDKD ID]OD ROGX÷XQX WHVSLW HWWLN1

/LWHUDW�UGHNL ED]Õ UDSRUODU/ FLVSODWLQ
RWRWRNVLVLWHVLQGH ED]Õ ULVN IDNW|UOHULQH LúDUHW
HWPHNWHGLUOHU1 %XQODU DUDVÕQGD HQ |QHPOLOHUL=
$TXLODU00DUNXOLV YH DUN1ODUÕ/ GDKD |QFH LúLWPH
ND\EÕ RODQODUGD/ LOHUL \DúODUGD RODQODUGD49 YH
%UDFNOH\ YH DUN1ODUÕQÕQ VHUXP DOE�PLQ/
KHPRJORELQ/ HULWURVLW YH KHPRWRNULWL G�ú�N

RODQODUGD4: FLVSODWLQ RWRWRNVLVLWHVLQLQ DUWWÕ÷ÕQD
GDLU oDOÕúPDODUÕGÕU1 $\UÕFD/ %DUU0+DPLOWRQ
FLVSODWLQ WHGDYLVLQGH NDKYHUHQJL J|]O�OHUGH PDYL
J|]O�OHUGHQ GDKD ID]OD RWRWRNVLVLWH J|U�OG�÷�4;

YH 0DUFR0$OJDUUD YH DUN1ODUÕ/ NRNOHDU OH]\RQXQ
\HUL YH GHUHFHVL LOH DOÕQDQ LODFÕQ GR]X DUDVÕQGD
GLUHN LOLúNL ROGX÷XQX/ FLVSODWLQ GR]XQXQ DUWÕPÕ LOH
OH]\RQXQ úLGGHWLQLQ DUWWÕ÷ÕQÕ UDSRU HWPLúOHUGLU; 1
dDOÕúPDPÕ]GD RUWD\D oÕNDQ RWRWRNVLVLWH úLGGHWLQLQ
GH÷LúLN GHUHFHOHUGH ROPDVÕ EDKVHGLOHQ EX
GXUXPODUGDQ ND\QDNODQDELOLU1

%X oDOÕúPD LOH FLVSODWLQLQ \DOQÕ]FD NRUWL RUJDQÕQD
GH÷LO NRNOHDU Q|UDO \DSÕODUD GD WRNVLN ROGX÷X YH
FLVSODWLQ0JHQWDPLVLQ NRPELQDV\RQXQXQ WHN
EDúÕQD FLVSODWLQ NXOODQÕPÕQD J|UH GDKD ID]OD
RWRWRNVLN ROGX÷X NDQÕVÕQD YDUÕOPÕúWÕU1 $\UÕFD>
FLVSODWLQ YH FLVSODWLQ0JHQWDPLVLQ RWRWRNVLVLWHVL LOH
LOJLOL GDKD JHQLú oDOÕúPD VHULOHULQH LKWL\Do ROGX÷X
VRQXFXQD YDUÕOPÕúWÕU1
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41 0DW] *-1 &OLQLFDO SHUVSHFWLYHV RQ RWRWR[LF GUXJV1 $QQ 2WRO 5KLQRO /DU\QJRO
4<<3> <<= 6<0761

51 0RURVR 0-/ %ODLU 5/1 $ UHYLHZ RI FLVSODWLQXP RWRWR[LFLW\1 - 2WRODU\QJRO
4<;6> 45= 6980 69<1

61 6FKZHLW]HU 9*1 2WRWR[LFLW\ RI FKHPRWKHURSHXWLF DJHQWV1 2WRO &OLQ RI 1RUWK
$P 4<<6> 59+8,= :8<0:;<1

71 3DVLF 57/ 'RELH $51 &LV03ODWLQXP RWRWR[LFLW\ LQ FKLOGUHQ1 /DU\QJRVFRSH
4<<4> 434= <;80<<41

81 )DXVWL $61 (DUO\ GHWHFWLRQ RI FLVSODWLQ RWRWR[LFLW\1 &DQFHU 4<;7> 86= 5570
5641

91 .RKQ 6/ )UDGLV 0/ 3RGRVKLQ // HW DO1 7R[LF HIIHFWV RI FLVSODWLQ DORQH DQG LQ
FRPELQDWLRQ ZLWK JHQWDP\FLQ LQ VWULD YDVFXODULV RI JXLQHD SLJV1
/DU\QJRVFRSH 4<<4> 434= :3<0:491

:1 1RNDL </ .RQLVKL .1 2WRWR[LFLW\ RI DQWLFDQFHU GUXJ FLVSODWLQ1 $FWD 2WRODU\QJRO
4<;5> <6= 55:05651

;1 0DUFR0$OJDUUD -/ %DVWHUUD -/ 0DUFR -1 &LV0'LDPLQHGLFKORUR 3ODWLQXP
RWRWR[LFLW\1 $Q H[SHULPHQWDO VWXG\1 $FWD 2WRODU\QJRO +6WRFNK, 4<;8> <<=
676067:1

<1 6WUDXV 0/ 7RZILJKL -1 &LV0SODWLQXP RWRWR[LFLW\= &OLQLFDO H[SHULHQFH DQG
WHPSRUDO ERQH KLVWRSDWKRORJ\1 /DU\QJRVFRSH 4<;6> <6= 48870488<1

431 7DQJH 5$/ 9X]HYVNL 9'1 &KDQJHV LQ WKH VWULD YDVFXODULV RI WKH JXLQHD SLJ
GXH WR FLVSODWLQXP1 $UFK 2WRUKLQRODU\QJRO 4<;9> 56<= 7407:1

441 6�WEH\D] </ <DNDQ %/ '|QHU )/ 6HOLPR÷OX (/ .DUDúHQ 01 &LVSODWLQ
RWRWR[LFLW\= /LJKW PLFURVFRSLF VWXG\1 7U - RI 0HGLFDO 6FLHQFHV 4<<8> 56= 6:0
741

451 +XL]LQJ (+/ *URRW GH -01 +XPDQ FRFKOHDU SDWKRORJ\ LQ DPLQR0JO\FRVLGH
RWRWR[LFLW\1 $ UHYLHZ1 $FWD 2WRODU\QJRO +6WRFNK, 6XSSO 4<;:> 769= 44:04581

461 +LQRMRVD 51 $PLQR0JOLFRVLGH RWRWR[LFLW\1 ,Q= /HUQHU 6D/ 0RW] *-/ +DZNLQV -(
-U/ HG+V,1 %RVWRQ= /LWWOH/ %URZQ0&RPSDQ\1 4<;4> 768076<1

471 6FKPHW]HU 9*/ +DZNLQV -(/ /LOO\ '- HW DO1 2WRWR[LF DQG QHSKURWR[LF HIIHFWV
RI FRPELQHG WUHDWPHQW ZLWK FLV0GLDPLQHGLFKORURSODWLQXP DQG NDQDP\FLQ LQ
WKH JXLQHD SLJ1 2WRODU\QJRO +HDG 1HFN 6XUJ 4<;7> <5+4,= 7407<1

481 5LJJV /&/ %UXPPHW 5(/ *XLWMHQV 6./ 0DW] *-1 2WRWR[LFLW\ UHVXOWLQJ IURP
FRPELQHG DGPLQLVWUDWLRQ RI FLVSODWLQ DQG JHQWDP\FLQ1 /DU\QJRVFRSH 4<;9>
439+7,= 73407991

491 $JXLODU00DUNXOLV 09/ %HFNOH\ 6/ 3ULRUH 5/ 0HWWOLQ &1 $XGLWRU\ WR[LFLW\ HIIHFWV
RI ORQJ0WHUP FLVSODWLQ WKHUDS\ LQ JHQLWRXULQDU\ FDQFHU SDWLHQWV1 - 6XUJ 2QFRO
4<;4> 49= 44404561

4:1 %ULDQ : %ODNOH\/ *UXSWD .$/ 0\HUV )6/ 6FKZDQ 61 5LVN IDFWRUV IRU RWRWR[LFLW\
GXH WR FLVSODWLQ1 $UFK 2WRODU\QJRO +HDG 1HFN 6XUJ 4<<7> 453= 87408791

4;1 %DUU0+DPLOWRQ 5:/ 0DWKHVRQ /0/ .HD\ '*1 2WRWR[LFLW\ RI FLVSODWLQXP DQG
LWV UHODWLRQVKLS WR H\H FRORXU1 7KH - RI /DU\QJRO DQG 2WRO 4<<4> 438= :0441


