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/HSUD KDVWDOÕ÷ÕQÕQ LQVDQ Y�FXGXQXQ KHPHQ KHPHQ W�P VLVWHPOHULQL
HWNLOHGL÷L YH Y�FXGXQ GH÷LúLN NÕVÕPODUÕQÕ LQQHUYH HGHQ RWRQRPLN VLQLUOHULQ
IRQNVL\RQODUÕQGD ER]XNOXN RODELOHFH÷L ELUNDo oDOÕúPDGD J|VWHULOPLúWLU1
%XQXQOD ELUOLNWH OLWHUDW�UGH OHSUD KDVWDODUÕQGD YHQWULN�OHU UHSRODUL]DV\RQ
SDUDPHWUHOHULQL GH÷HUOHQGLUHQ KHUKDQJL ELU oDOÕúPD\D UDVWODQPDPÕúWÕU1
dDOÕúPDPÕ]D (OD]Õ÷ &�]]DP +DVWDQHVL¶QGH OHSUDPDW|] OHSUD WDQÕVÕ LOH WDNLS
YH WHGDYL HGLOHQ/ \Dú RUWDODPDVÕ 93±46 +630;8, RODQ 56¶� HUNHN/ 8¶L NDGÕQ
WRSODP 5; OHSUD KDVWDVÕ LOH \Dú RUWDODPDVÕ 8:±< +780:9, RODQ 55¶VL HUNHN/
9¶VÕ NDGÕQ WRSODP 5; NRQWURO JUXEX GDKLO HGLOGL1 /HSUDPDW|] OHSUDOÕ
KDVWDODUÕQ RUWDODPD 47F LQWHUYDOL/ PD[LPXP 47 LQWHUYDOL/ 0D[LPXP 47F
LQWHUYDOL/ 47 GLVSHUVL\RQX YH 47F GLVSHUVL\RQX + VÕUDVÕ\OD> 748±59 PV/
73<±69 PV/ 77<±5< PV/ 7;±49 PV/ DQG 86±4< PV, EHQ]HU 55 LQWHUYDOOHUL
X]XQOX÷XQGD NRQWURO JUXEXQLQNLOHUGHQ +VÕUDVÕ\OD> 734±4: PV/ 6<5±63 PV/
75;±56 PV/ 68±45 PV/ DQG 74±49 PV, DQODPOÕ GHUHFHGH GDKD X]XQGX1
6RQXo RODUDN> OHSUDOÕ KDVWDODUGD NDUGL\DN RWRQRPLN GLVIRQNVL\RQXQ
GH÷HUOHQGLULOPHVLQGH GL÷HU \|QWHPOHUH LODYH RODUDN XFX] YH WHNUDUODQDELOLU
ELU \|QWHP RODQ (.*¶QLQ GDKLO HGLOPHVL YH EXUDGD YHQWULN�OHU UHSRODUL]DV\RQ
SDUDPHWUHOHULQLQ GH LQFHOHQPHVLQLQ X\JXQ RODFD÷Õ NDQÕVÕQD YDUÕOGÕ1
$QDKWDU NHOLPHOHU= /HSUD/ (.*/ GLVSHUVL\RQ YH UHSRODUL]DV\RQ1

(OHFWURFDUGLRJUDSKLF ([DPLQDWLRQ RI 5; 3DWLHQWV ZLWK OHSURPDWRXV
OHSURV\

/HSURV\ KDV EHHQ VKRZQ WR DIIHFW DOPRVW DOO V\VWHPV KXPDQ ERG\ DQG
DEQRUPDOLWLHV LQ IXQFWLRQV RI DXWRQRPLF QHUYHV LQQHUYDWLQJ YDULRXV SDUWV
KDYH EHHQ REVHUYHG LQ VHYHUDO VWXGLHV1 +RZHYHU/ LQ OLWHUDWXUH/ WKH
DVVHVVPHQW RI WKH SDUDPHWHUV RI YHQWULFXODU UHSRODUL]DWLRQ LQ OHSURV\
SDWLHQWV KDYH QRW EHHQ UHSRUWHG1 ,Q RXU VWXG\/ ZH LQFOXGHG 5; OHSURPDWRXV
OHSURV\ SDWLHQWV +56 PDOHV DQG 8 IHPDOHV, DQG 5; QRUPDO VXEMHFWV +55
PDOHV DQG 9 IHPDOHV, DV FRQWURO JURXS1 45 OHDGV (** ZHUH UHFRUGHG DW D
VSHHG RI 83 PP2V LQ DOO SHUVRQV1 0HDQ 47F LQWHUYDO/ PD[LPXP 47 LQWHUYDO/
PD[LPXP 47F LQWHUYDO/ 47 GLVSHUVLRQ/ DQG 47F GLVSHUVLRQ +748±59 PV/
73<±69 PV/ 77<±5< PV/ 7;±49 PV/ DQG 86±4< PV/ UHVSHFWLYHO\, LQ
OHSURPDWRXV OHSURV\ SDWLHQWV ZHUH VLJQLILFDQWO\ ORQJHU WKDQ WKDW RI WKH
QRUPDO VXEMHFWV +734±4: PV/ 6<5±63 PV/ 75;±56 PV/ 68±45 PV/ DQG
74±49 PV/ UHVSHFWLYHO\, DW VLPLODU 55 LQWHUYDOV1 ,W ZDV FRQFOXGHG WKDW D
UHSURGXFLEOH DQG FKHDS PHWKRG (&* LQ DVVHVVPHQW RI DXWRQRPLF IXQFWLRQ
LQ OHSURV\ SDWLHQWV PLJKW EH LQFOXGHG LQ DGGLWLRQ WR RWKHU PHWKRGV1
.H\ :RUGV= /HSURV\/ (&*/ GLVSHUVLRQ/ DQG UHSRODUL]DWLRQ
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/HSUD KDVWDOÕ÷Õ G�Q\DGD \D\JÕQ ELU úHNLOGH
J|U�OHQ NURQLN VH\LUOL YH LQIHNWLYLWHVL G�ú�N
EDNWHUL\HO ELU KDVWDOÕNWÕU1 3ULPHU NRQDN LQVDQGÕU1
0\FREDFWHULXP OHSUDH |]HOOLNOH GHULGH YH
SHULIHUDO VLQLUOHUGH \HUOHúLU1 %XQXQOD ELUOLNWH/
OHSUD KDVWDOÕ÷ÕQÕQ LQVDQ Y�FXGXQXQ KHPHQ
KHPHQ W�P VLVWHPOHULQL HWNLOHGL÷L YH Y�FXGXQ
GH÷LúLN NÕVÕPODUÕQÕ LQQHUYH HGHQ RWRQRPLN
VLQLUOHULQ IRQNVL\RQODUÕQGD ER]XNOXN \DSDELOHFH÷L
J|VWHULOPLúWLU4061 .DUGL\DN RWRQRPLN IRQNVL\RQXQ
ER]XOGX÷XQX J|VWHUHQ oDOÕúPDODU GD
PHYFXWWXU7/81

47 LQWHUYDOLQLQ YHQWULN�OHU DULWPLOHULQ YH\D DQL
|O�P�Q SUHGLNW|U� ROGX÷XQX J|VWHUHQ
oDOÕúPDODUGDQ GROD\Õ/ VRQ \ÕOODUGD YHQWULN�OHU
UHSRODUL]DV\RQ �]HULQH RODQ LOJL E�\�N GHUHFHGH
DUWPÕúWÕU90441 %X oDOÕúPDGD OHSUDOÕ KDVWDODUGD
NDUGL\DN HOHNWULNVHO LQVWDELOLWH LOH \�NVHN
GHUHFHGH NRUHODV\RQ J|VWHUHQ UHSRODUL]DV\RQ
SDUDPHWUHOHULQLQ GH÷HUOHQGLULOPHVL DPDoODQPÕúWÕU1

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

dDOÕúPDPÕ]D (OD]Õ÷ &�]]DP +DVWDQHVL¶QGH
OHSUDPDW|] OHSUD WDQÕVÕ LOH WDNLS YH WHGDYL HGLOHQ/
\Dú RUWDODPDVÕ 93±46 +630;8, RODQ 56¶� HUNHN/
8¶L NDGÕQ WRSODP 5; OHSUD KDVWDVÕ LOH \Dú
RUWDODPDVÕ 8:±< +780:9, RODQ 55¶VL HUNHN/ 9¶VÕ
NDGÕQ WRSODP 5; NRQWURO JUXEX GDKLO HGLOGL1 7�P
KDVWDODUÕQ WDQÕVÕ OHSUDPDW|] OHSUD LGL1 7DQÕVÕ
W�EHUN�ORLG OHSUD RODQ ELU KDVWD oDOÕúPD GÕúÕ
EÕUDNÕOGÕ

0HGLNDO KLND\H DOÕQGÕNWDQ VRQUD KHU KDVWD
GLNNDWOLFH PXD\HQH HGLOGL1 5XWLQ EL\RNLP\D/ &%&
YH VHUXP HOHNWUROLWOHUL W�P ELUH\OHUGH EDNÕOGÕ1
9HQWULN�OHU UHSRODUL]DV\RQ �]HULQH HWNLVL ROGX÷X
ELOLQHQ ELU LODo DODQODU YH\D HOHNWUROLW LPEDODQVÕ
RODQ KDVWDODU oDOÕúPD GÕúÕ EÕUDNÕOGÕ1

(OHNWURNDUGL\RJUDIL

)XNXGD 'HQVKL PDUND )&30553 ,8 PRGHO (.*
FLKD]Õ LOH 83 PP2VQ KÕ]ÕQGD 5P9 DPSOLW�G�QGH
VWDQGDUW 45 NDQDO (.*¶OHU W�P KDVWDODUGD
ND\GHGLOGL1 47 LQWHUYDOL 456 GDOJDVÕQÕQ
EDúODQJÕFÕQGDQ/ 7 GDOJDVÕQÕQ VRQXQD NDGDU
PLOLVDQL\H FLQVLQGHQ |Oo�OG�1 7 GDOJDVÕQÕQ
WHUPLQDO NÕVPÕ 8 GDOJDVÕ LOH NDUÕúDQ YDNDODUGD 7
GDOJDVÕQÕQ X]DQWÕVÕQÕQ L]RHOHNWULN KDWWÕ NHVWL÷L
QRNWD 7 GDOJDVÕQÕQ VRQX RODUDN EHOLUOHQGL1 %D]HWW
IRUP�O�QGHQ +472√55, KÕ]D J|UH G�]HOWLOPLú 47

G�]HOWLOPLú 47 LQWHUYDOL +47F , KHVDSODQGÕ+45,1
+HU ELUH\GH/ PD[1 47 YH PD[1 47F¶ GHQ VÕUDVÕ\OD
PLQ1 47 YH PLQ1 47F oÕNDUWÕODUDN 47 GLVSHUVL\RQ
+G,¶X +470G, YH 47F GLVSHUVL\RQX +47F0G,
KHVDSODQGÕ1 7�P |Oo�POHU PDQXDO RODUDN \DSÕOGÕ
YH �o |Oo�P�Q RUWDODPDVÕ DOÕQGÕ1

øVWDWLNVHO $QDOL]

'H÷HUOHU RUWDODPD ± VWDQGDUW GHYLDV\RQ RODUDN
YHULOGL1 éOLúNLOL GH÷HUOHU DUDVÕQGDNL IDUNODU 6366
913 LVWDWLVWLN SUR÷UDPÕQGD XQSDLUHG VWXGHQW W0
WHVWL NXOODQÕODUDN GH÷HUOHQGLULOGL1 3 GH÷HUL
3138¶WHQ GDKD N�o�NVH DQODPOÕ RODUDN NDEXO
HGLOGL1

6218d/$5

dDOÕúPD JUXEXQGDNL ELUH\OHULQ KHSVL NURQLN KDVWD
LGL1 +DVWDOÕ÷ÕQ V�UHVL 73±48 +4309:, \ÕO LGL1
+DVWDODUÕQ \Dú RUWDODPDVÕ +93±46, LOH NRQWURO
JUXEXQXQ \Dú RUWDODPDVÕ +8:±<, DUDVÕQGD YH
KDVWDODUÕQ NDOS KÕ]Õ +55> 31;9±3149 V, LOH NRQWURO
JUXEXQXQNL +55> 31;8±313; V, DUDVÕQGD
LVWDWLVWLNVHO RODUDN DQODPOÕ ELU IDUN \RNWX
+3!3138,+WDEOR 4,1 /HSUD KDVWDODUÕQÕQ 47
LQWHUYDOLQLQ V�UHVL +6;6±69 PV,/ NRQWURO
JUXEXQLQNLQGHQ +6:9±56, X]XQGX1 )DNDW EX IDUN
LVWDWLVWLNVHO RODUDN DQODPOÕ GH÷LOGL +3!3138,
+WDEOR 4,1 /HSUD KDVWDODUÕQÕQ 47F LQWHUYDOL
+748±59 PV,/ 470G +7;±49 PV,/ 47F0G +86±4<
PV,/ PD[LPXP 47 LQWHUYDO RUWDODPDVÕ +73<±69
PV, YH PD[LPXP 47F LQWHUYDO RUWDODPDVÕ
+77<±5< PV,> NRQWURO JUXEXQLQNLOHUGHQ +
VÕUDVÕ\OD> 734±4: PV/ 68±45 PV/ 74±49 PV/
6<5±63 PV YH 75;±56 PV, DQODPOÕ RODUDN X]XQ
LGL +3?3138,+WDEOR 4,+úHNLO 4,1 47 KDVWDQÕQ 47F¶VL
773 PV¶GHQ E�\�NW�1 5 KDVWDGD YHQWULN�OHU
HUNHQ DWÕPODU/ 4 KDVWDGD DWUL\DO HUNHQ DWÕPODU
YDUGÕ1

7$57,ù0$

/HSUD KDVWDOÕ÷Õ W�P \DúODUGD/ G�Q\DGD \D\JÕQ
RODUDN J|U�OHELOHQ ELU KDVWDOÕNWÕU1 7�P G�Q\DGD
45048 PLO\RQ OHSUD KDVWDVÕ ROGX÷X WDKPLQ
HGLOPHNWHGLU46 1 /HSUDOÕ KDVWDODU NXWDQ|]
OH]\RQODU QHGHQL\OH JHQHOOLNOH LON RODUDN
GHUPDWRORJODU WDUDIÕQGDQ J|U�O�UOHU YH WDNLS
HGLOLUOHU1 /HSUD KDVWDOÕ÷ÕQÕQ
LPPXQRSDWRORMLVLQGHNL ]HQJLQOLNWHQ GROD\Õ JHQLú
ELU NOLQLN YDU\DV\RQX YDUGÕU1 0DM|U NOLQLN WXWXOXP
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NXWDQ|] OH]\RQODU YH SHULIHULN VLQLU WXWXOXPX
ROPDNOD ELUOLNWH/ OHSUDQÕQ LQVDQ Y�F�GXQXQ
KHPHQ KHPHQ W�P VLVWHPOHULQL HWNLOH\HELOGL÷L YH
Y�FXGXQ GH÷LúLN NÕVÕPODUÕQÕ LQQHUYH HGHQ
RWRQRPLN VLQLUOHULQ IRQNVL\RQODUÕQGD ER]XNOXNODU
\DSDELOHFH÷L J|VWHULOPLúWLU4/6 1

'L÷HU \DQGDQ VRQ \ÕOODUGD YHQWULN�OHU DULWPLOHULQ
YH DQL |O�P�Q |QHPOL ELU SUHGLNW|U�Q�Q 47
LQWHUYDOL ROGX÷X J|VWHULOPLúWLU9044 1 47 LQWHUYDOL
YHQWULN�OHU UHSRODUL]DV\RQX WHPVLO HGHQ ELU
SDUDPHWUHGLU1 9HQWULN�OHU UHSRODUL]DV\RQOD LOLúNLOL
|QHPOL ELU GL÷HU SDUDPHWUH LVH 47
GLVSHUVL\RQXGXU YH VWDQGDUW 45 GHULYDV\RQ
(.*¶GHNL PD[LPXP 47 LQWHUYDOL YH PLQLPXP 47
LQWHUYDOL DUDVÕQGDNL IDUND HúLWWLU1 9HQWULN�OHU
UHSRODUL]DV\RQXQ KRPRMHQOL÷LQLQ YH GROD\ÕVÕ\OD
NDUGL\DN HOHNWULNVHO VWDELOLWHQLQ ELU J|VWHUJHVLGLU1
47 GLVSHUVL\RQX QH NDGDU ID]OD LVH YHQWULN�OHU
UHSRODUL]DV\RQXQ KRPRMHQLWHVL R NDGDU D]GÕU YH
GROD\ÕVÕ\OD NDUGL\DN HOHNWULNVHO LQVWDELOLWH R NDGDU
ID]OD GHPHNWLU1

/HSUD KDVWDODUÕQGD NDUGL\RYDVN�OHU WXWXOXPXQ
ROGX÷X GH÷LúLN DUDúWÕUPDFÕODU WDUDIÕQGDQ
J|VWHULOPLúWLU1 5DPDFKDQGUDQ YH DUN1 OHSUD
KDVWDODUÕQGD RWRQRPLN Q|URSDWLQLQ GL\DEHW
PHOOLWXVWD ROGX÷X NDGDU VÕN RODUDN PH\GDQD
JHOHELOHFH÷LQL WHVELW HWPLúOHUGLU8 1 5LWLP
ER]XNOXNODUÕ GD OHSUD KDVWDODUÕQGD
J|U�OHELOPHNWHGLU7 1 <LQH OHSUDPDW|] OHSUD
KDVWDODUÕQGD NDUGL\RYDVN�OHU RWRQRPLN
GLVIRQNVL\RQXQ JHOLúWL÷LQL J|VWHUHQ oDOÕúPDODU GD
PHYFXWWXU47049 1 %LU EDúND oDOÕúPDGD 47
OHSUDPDW|] OHSUDOÕ KDVWDQÕQ 6¶�QGH 47F
LQWHUYDOLQLQ X]DPÕú ROGX÷X EXOXQPXúWXU4: 1
(NRNDUGL\RJUDILN ELU oDOÕúPDGD LVH OHSUD
KDVWDODUÕQGD VLVWROLN ]DPDQ LQWHUYDOOHULQLQ QRUPDO
NLúLOHUH RUDQOD EHOLUJLQ RODUDN IDUNOÕ ROGX÷X WHVSLW
HGLOPLúWLU4; 1 %XQXQOD ELUOLNWH OLWHUDW�UGH OHSUD
KDVWDODUÕQGD YHQWULN�OHU UHSRODUL]DV\RQ
SDUDPHWUHOHULQL GH÷HUOHQGLUHQ KHUKDQJL ELU
oDOÕúPD\D UDVWODQPDPÕúWÕU1

dDOÕúPDPÕ]GD 5; KDVWDPÕ]ÕQ 47¶�QGH 47F
LQWHUYDOL X]DPÕú LGL +!773 PV,1 6 KDVWDPÕ]GD
YHQWULN�OHU YH\D DWUL\DO HUNHQ YXUXODU YDUGÕ1 47
LQWHUYDOLQLQ GH÷HUOHQGLULOPHVLQGH VÕNOÕNOD
NXOODQÕODQ PD[LPXP 47 YH 47F LQWHUYDOOHUL
RUWDODPDVÕ GD OHSUD KDVWDODUÕQGD NRQWURO
JUXEXQLQNLOHUH J|UH GDKD X]XQ LGL1 (Q |QHPOL
VRQXoODUÕPÕ]GDQ ELULVL OHSUD KDVWDODUÕQGD NDOS
KÕ]ÕQD J|UH G�]HOWLOPLú YHQWULN�OHU UHSRODUL]DV\RQ

V�UHVLQLQ +47F, YH YHQWULN�OHU UHSRODUL]DV\RQ
GLVSHUVL\RQXQXQ +470G YH 47F0G, NRQWURO
JUXEXQD J|UH DQODPOÕ GHUHFHGH X]DPÕú ROPDVÕ LGL
+WDEOR 4 YH úHNLO 4,1 9HQWULN�OHU UHSRODUL]DV\RQX
HWNLOH\HQ LNL |QHPOL IDNW|U/ RWRQRP VLQLU VLVWHPL
YH LQWULQVLN P\RNDUGL\DO WXWXOXPGXU1 /HSUD
KDVWDODUÕQGD SDUDVHPSDWLN VLVWHPLQ WXWXOXPX/
VHPSDWLN VLVWHPLQ WXWXOXPXQGDQ GDKD HUNHQ
ROXU YH GDKD úLGGHWOLGLU8 1 6HPSDWLN WXWXOXP
KHPHQ KHPHQ KHU ]DPDQ SDUDVHPSDWLN WXWXOXP
LOH ELUOLNWHGLU YH PH\GDQD JHOHQ RWRQRPLN
Q|URSDWLQLQ úLGGHWL KDVWDOÕ÷ÕQ V�UHVL LOH GR÷UX
RUDQWÕOÕGÕU8 1

ùHNLO 41 %X JUDILNWH OHSUD KDVWDODUÕ LOH NRQWURO JUXEX DUDVÕQGD
UHSRODUL]DV\RQ SDUDPHWUHOHULQGHNL IDUNODU J|VWHULOPLúWLU1 -47
LQWHUYDOL LoLQ OHSUD JUXEX LOH NRQWURO JUXEX DUDVÕQGD DQODPOÕ
IDUN EXOXQDPDPÕúWÕU+S!3138,1 'L÷HU W�P SDUDPHWUHOHU OHSUD
JUXEXQGD NRQWURO JUXEXQD J|UH DQODPOÕ GHUHFHGH X]XQ
EXOXQPXúWXU1

/HSUD
JUXEX
+Q=5;,

.RQWURO
JUXEX
+Q=5;,

3

47+PV, 6;6±69
+64;0786,

6:9±56
+689076;,

$'

47F+PV, 748±59
+6:8079:,

734±4:
+6;40789,

?3137

470G+PV, 7;±49
+530;3,

68±45
+53093,

?3133
:

47F0G+PV, 86±4<
+430<8,

74±49
+540:3,

?3137

0D[147+PV, 73<±69
+67307;3,

6<5±63
+6;607:<,

?3135

0D[147F+PV, 77<±5<
+6;60834,

75;±56
+6;607:<,

?3135

<Dú+\ÕO, 93±46
+630;8,

8:±<
+780:9,

$'

55+V, 31;9±3149
+319304165,

31;8±313;
+31:504133,

$'

0D[147= 0D[LPXP 47 LQWHUYDOOHULQLQ RUWDODPDVÕ/ 0D[147F=
0D[LPXP 47F LQWHUYDOOHULQLQ RUWDODPDVÕ/ $'= $QODPOÕ GH÷LO1

7DEOR 41 /HSUDOÕ KDVWDODUGD YHQWULN�OHU
UHSRODUL]DV\RQ SDUDPHWUHOHULQLQ NRQWURO JUXEX LOH
NDUúÕODúWÕUÕOPDVÕ1
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/HSUD +DVWDODUÕQGD YHQWULN�OHU
UHSRODUL]DV\RQ SDUDPHWUHOHULQLQ
NRQWURO JUXEX LOH NDUúÕODúWÕUÕOPDVÕ

3
433
533
633
733
833

47
+P
V,

47
F+P
V,

0D
[14
711
1

0D
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711
1

47
0G+
PV
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47
F0G
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����� .RQWURO
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/HSUD KDVWDODUÕQGD RWRQRPLN IRQNVL\RQODUGD
PH\GDQD JHOHQ EX ER]XNOXNODU/ VHPSDWLN YH
SDUDVHPSDWLN OLIOHUL LQILOWUH HGHQ OHSUD EDVLOOHULQLQ
Q|URWURILN HWNLOHUL LOH DoÕNODQPDNWDGÕU481

6RQXo RODUDN/ OHSUDOÕ KDVWDODUGD NDUGL\DN
RWRQRPLN GLVIRQNVL\RQXQ GH÷HUOHQGLULOPHVLQGH
GL÷HU \|QWHPOHUH LODYH RODUDN XFX] YH
WHNUDUODQDELOLU ELU \|QWHP RODQ (.*¶QLQ GDKLO
HGLOPHVL YH EXUDGD YHQWULN�OHU UHSRODUL]DV\RQ
SDUDPHWUHOHULQLQ GH LQFHOHQPHVL X\JXQ
J|U�OPHNWHGLU1 $\UÕFD OHSUDOÕ KDVWDODUGD
DoÕNODQDPD\DQ DQL |O�POHU LoLQ/ X]DPÕú
YHQWULN�OHU UHSRODUL]DV\RQXQ YH GLVSHUVL\RQXQ
SDWRIL]\RORMLGH URO R\QD\DELOHFH÷LQLQ
G�ú�Q�OPHVL GH X\JXQ J|U�OPHNWHGLU1

.$<1$./$5

41 :LOGHU06PLWK $/ :LOGHU06PLWK (1 (IIHFW RI VWHURLG WKHUDS\ RQ SDUDPHWHUV RI
SHULSKHUDO DXWRQRPLF G\VIXQFWLRQ LQ OHSURV\ SDWLHQWV ZLWK DFXWH QHXULWLV1
,QW - /HSU 2WKHU 0\FREDFW 'LV 4<<:>98+4,=5305:

51 :LOGHU06PLWK (/ :LOGHU06PLWK $/ 9DQ %UDNHO :+/ (JJHU 01 9DVRPRWRU
UHIOH[ WHVWLQJ LQ OHSURV\ SDWLHQWV/ KHDOWK\ FRQWDFWV DQG FRQWUROV= D FURVV0
VHFWLRQDO VWXG\ LQ ZHVWHUQ 1HSDO1 /HSU 5HY 4<<9> 9:+7,=639064:

61 :LOGHU06PLWK $/ :LOGHU06PLWK (1 (OHFWURSK\VLRORJLFDO HYDOXDWLRQ RI
SHULSKHUDO DXWRQRPLF IXQFWLRQ LQ OHSURV\ SDWLHQWV/ OHSURV\ FRQWDFWV DQG
FRQWUROV1 ,QW - /HSU 2WKHU 0\FREDFW 'LV 4<<9> 97+7,=7660773

71 .DWRFK .1 $XWRQRPLF QHUYH DIIHFWLRQ LQ OHSURV\1 ,QGLDQ - /HSU
4<<9>9;+4,=7<087

81 5DPDFKDQGUDQ $/ 1HHODQ 311 $XWRQRPLF QHXURSDWK\ LQ OHSURV\1 ,QGLDQ -
/HSU 4<;:>8<+7,=7380746

91 +DQ -/ 0RH *.1 1RQXQLIRUP UHFRYHU\ RI H[FLWDELOLW\ LQ YHQWULFXODU PXVFOH1
&LUF 5HV 4<97>47= 770931

:1 9DVVROOR -$/ &DVVLG\ '0/ .LQGZDOO .(/ 0DUFKOLQVNL )(/ -RVHSKVRQ 0(1
1RQXQLIRUP UHFRYHU\ RI H[FLWDELOLW\ LQ WKH OHIW YHQWULFOH/ &LUFXODWLRQ
4<;;>:;=4698

;1 =DEHO 0/ 3RUWQR\ 6/ )UDQ] 01 (OHFWURFDUGLRJUDSKLF LQGH[HV RI GLVSHUVLRQ RI
YHQWULFXODU UHSRODUL]DWLRQ=DQ LVRODWHG KHDUW YDOLGDWLRQ VWXG\1 - $P &ROO
&DUGLRO 4<<8>58=:790:851

<1 .XODQ ./ .RPVXRJOX %/ 7XQFHU &/ .XODQ &1 6LJQLILFDQFH RI 47 GLVSHUVLRQ
RQ YHQWULFXODU DUUK\WKPLDV LQ PLWUDO YDOYH SURODSVH1 ,QW - &DUGLRO
4<<9>87+6,=584058:1

431 .XODQ ./ 7XQFHU &/ %RVWDQ 0/ .XODQ &/ .RPVXR÷OX %1 'LVSHUVLRQ RI
YHQWULFXODU UHSRODUL]DWLRQ DV GLDJQRVWLF WRRO IRU DVVHVVPHQW RI GLDEHWLF
DXWRQRPLF QHXURSDWK\1 'LDEHWHV 5HVHDUFK 4<<7>5:=4781

441 'D\ &3/ 0F &RPS -0/ &DPSEHOO 5:)1 47 GLVSHUVLRQ= DQ LQGLFDWLRQ RI
DUUK\WKPLD ULVN LQ SDWLHQWV ZLWK ORQJ 47 LQWHUYDOV1 %U +HDUW -1
4<<3>96=67506771

451 %D]HWW +&1 $Q DQDO\VLV RI WKH WLPH0UHODWLRQV RI HOHFWURFDUGLRJUDPV1 +HDUW
4<53>:=686068<1

461 :\QJDDUGHQ -%/ 6PLWK /+ DQG %HQQHWW -&+HGV1, 7H[WERRN RI 0HGLFLQH1
:1%1 6DXQGHUV &RPSDQ\/ 3KLOGHOSKLD/ 4<<5/4:7804:7<1

471 6KDK 3./ 0DOKRWUD <./ /DNKRWLD 0/ .RWKDUL $/ -DLQ 6./ 0HKWD
61&DUGLRYDVFXODU G\VDXWRQRPLD LQ SDWLHQWV ZLWK OHSURPDWRXV OHSURV\1
,QGLDQ - /HSU 4<<3>95+4,=<40<:

481 .DOH +'/ =DZDU 3&/ &KDZKDQ 51/ .XONDUQL *51 &DUGLDF G\VDXWRQRPLD LQ
OHSURPDWRXV OHSURV\1 ,QGLDQ - /HSU 4<;7>89+6,=896089;

491 .KDWWUL +1/ 5DGKDNULVKQDQ ./ .DXU 6/ .XPDU %/ :DKL 3/1 &DUGLDF
G\VDXWRQRPLD LQ OHSURV\1 ,QW - /HSU 2WKHU 0\FREDFW 'LV 4<:;>79+5,=4:50
4:7

4:1 $JDUZDO 6/ $JJDUZDO 6. (OHFWURFDUGLRJUDSKLF FKDQJHV LQ PXOWLEDFLOODU\
OHSURV\1 ,QGLDQ - /HSU 4<;7>89+6,=89<08:7

4;1 =DZDU 3%/ &KDZKDQ 51/ 0DKDMDQL 991 $ VWXG\ RI V\VWROLF WLPH LQWHUYDOV LQ
OHSUD UHDFWLRQ1 /HSU ,QGLD 4<;6>88+7,=9<:0:33


