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9LAHJRGLAQMLP SUDUHQMHP SURPMHQD QD H]J]RIDJRJDVW
EROHVWL |JDELOMHAHQH VX VYH XpHVWDOLMH SURPMHQF
VOX]QLFH 3DWRKLVWROR&GNRP REUDGRP GRELYHQLK EL
%DUUHWWRYRJ MHGQMDND %- SULURGD RYH EROHVW|
PDOLJQRM EROHVWL MR& XYLMHN QLMH GR NUDMD LV
LPXQRKLVWRNHPLMVNR SDWRKLVWROR&ANL ELOMH]L NRN
EROHVWL

3UHJOHG GRVDGDaQMLK UDGRYD

SUHWUDA&XMXiL GRVWXSQX OLWHUDWXUX YL4H MH UDGR
QLWL MHGDQ UDG QLMH LJQMHGULR VSHFLILPDQ ELOMHJ
VXU LVWUDALYDOL RELWHOM 7)) SHSWLGD 7UHIF
QMLKRYD LJUD&HQRVW SRJLWLYQD X UDQRP VWDGLMX ¢
MH SRYH]DQ V QDVWDQNRP SUHNDQFHUR]QH OHJLMH X R
$QQH &RXYHODUG L VXU EDYLOL VX VH NRUHODF
VHNYHQFL %DUUHWWRYRJ MHGQMDND V 9(*) YDVNXOD
,VWUDALYDQMHP VX SRWYUGLOL WH]X GD SRVWRML X]
LIUDA&HQRVWL 9(*) D L SUHALYOMHQMD 1DLPH YLVRND |
YLALP VWXSQMHP PLNURYDVNXODUQH LQYD]LMH NDUFLQ
6& %XUMRQUDSSD L VXU SURXpDYDOL VX L]JUD&
08& $& 08& QD GLVSODVWLpPQR SURPLMHQMHQRM VOX]
DGHQRNDUFLQRPRP 2YGMH (HPR VH RVYUQXWL VDPR
QDYHQ X QRUPDOQLP SORpPpDVWLP VWDQLFDPD QHJR VD
VH QDODJL X FLWRSOD]PL YUpDVWLK VWDQLFD L LPD ]D
MHGQX ]JDQLPOMLYX WH]X D WR MH GD JXELWDN 08& X !
SRND]DWHOM JXELWND GLIHUHQFLMDFLMH QHRSODVWLE
NDVQLMHP RWNULYDQMX DGHQRNDUFLQRPD

& 7(UNPHQ L VXU LVWUDALYDOL VX LPXQRKLVYV
08& X %( X RWNULYDQMX UDQH SRMDYH LQWHVWLQDOQ
GRND]DQ SRJLWLYDQ 08& X VOXpPpDMHYD %( D R

PHWDSOD]LMX ,0 6WXGLMD MH SULND]DOD GD MH 08&
REROMHOLK RG %- D



6 REJLURP QD WR GD X ]QDQVWYHQRP VYLMHWX MR& XYL
MHGQMDND NRML SUHWKRGL QDVWDQNX DGHQRNDUFLQR
X %- X NRQWURYHU]QD D PHWDSOD]LMD NRMD VH QDOI
RGQRVQR QLMH MDVQD QMH]LQD X]JURPQR SRVOMHGLpQL
VH SRNXaDOH GRND]DWL LJUD&HQRVWL 08& L 9(*) D X
QD3ARM SRSXODFLML 2YR MH SUYL WDNDY UDG L SUYR |
LVWUD&ALYDQMHP VX REXKYDUHQL VWDQRYQLFL =DGDUVI
%- D

awR MH %DUUHWWRY MHGQMDN

%DUUHWWRY MHGQMDN %- MH SUHNDQFHUR]D 60OLND
pHaudH X ELMHODFD PXaNRJ VSROD SURVMHpPQH GREL R
DXWRSVLMD + SXWD YL&H D SDWRKLVWRORaA
PHWDSOD]LML QDVWDORM ]DPMHQRP YLAHVORMQRJD SO
6O0OLND L

6LPSWRPL EROHVWL L HSLGHPLRORJLMD

%ROHVQLFL pHVWR LPDMX JDVWURH]RIDIJHDOQX UHIOX]I
VLPSWRPLPD YL&H RG JRGLQD NRMD SUHWKRGL UD]
H]RIDJRIJDVWURGXRGHQRVNRSLMH (* GLMDJQRVWLFLU
UDVWH V GREL %DUUHWWRY VH MHGQMDN X SDFLMHQD
QDOD]L DXWRSVLMH D NDNR VH UDGL R SUHPDOLJQR
SRVWDYOMHQMH GLMDJQR]H WH OLMHpHQMH X VNODGX
EROHVQLND NRML UD]JYLMX NDUFLQRP (* VSRMD QLVX ]Q
%- D GR NDUFLQRPD WUDMDOD + JRGLQD 8 LV
SUHYDOHQFLMD %- D NUHGH VH + X] SURJUHVLM
JRGLQL GDQD

.ODVLILNDFLMD EROHVWL

SRVWRMH NRQWURYHU]H YH]DQH X] NODVLILNDFLMX %D
VHIPHQWD NRG NRMHJD MH VHIJPHQW J]DKYDUHQ SURPM
NRMHJD MH SRYHuUDQ UL]JLN RG QDVWDQND DGHQRNDUTF
PDQMH RG FP NRML MH * SXWD UMHyYL RG SUHYV
DGHQRNDUFLQRPD NRML MH WDNRYHU QLaL RG SUHWKR



LPDMX + SXWD YHuUL UL]JLN ]D UD]JYRM NDUFLQR
SRSXODFLMRP

+HOLFREDFWSRJLBAIORQLL EROHVQLFL LPDMX EODaH REO]
MHGQMDND L VWULNWXUD MHGQMDND X RGQRVX QD RQ|
RSLY %DUUHWWRYRJ MHGQMDND SULNDIDWH X (XWIRXE
*DVWURHQWHURORIRGHG®@HM 7X VH RSLVXMH FLUNXPIHUH
HNVWHQ]LMD FLOLQGULpPpQRJ HSLWHOD 7DM UH VH RSLYV
SUDNVL

,QFLGHQFLMD EROHVWL

SURWHNOLK JRGLQD LQFLGHQFLMD VNYDPR]JQRJ ND
DGHQRNDUFLQRPD MHGQMDND L H]RIDJRIJIDVWULPQRJ ({
GUXJRJ NDUFLQRPD X OMXGVNRM SRSXODFLML 3RYH]D(
YHO MH GXJR SR]QDWD 5D])YRM DGHQRNDUFLQRPD ¢
MHGQMDNX WH SRVWRMDQMHP L VWXSQMHP GLVSOD]LN
GRYHVWL X YH]X V UD]YRMHP %DUUHWWRYRJ MHGQMDNECL
1DGDOMH SURYHGHQD VX LVWUDALYDQMD QD aWDNRU
DQDVWRPR]D NRMD MH ELOD L]JORAHQD GMHORYDQMX a
UD]YRMD NDUFLQRPD QD DQDVWRPR]L PHYyXWLP X R
UHIOXNVD aXpQRJ VDGUADMD QD (* VSRM

=D vDGD QH SRVWRML YLVRNR VSHFLILPDQ L RVMHWOM
MHGQMDND WH MH RYR LVWUDALYDQMH VYRMHYUVQL

'LMDJQR]D EROHVWL

.DGD SRVXPQMDPR QD SRVWRMDQMH %DUUHWWRYRJ MH
ELRSVLMDPD H]RIDJRIJDVWULpPQRJ VSRMD X SRGUXpMX
FLWRORAND DQDOL]D LPD OLPLWLUDMXUH JQDpHQMH =D
FLOLQGULpPQRJ HSLWHOD L]QDG = OLQLMH JDVWURH]RI
JODYQD WLSD HSLWHOD IXQGXVQL MXQNFLMVNL WLSE
NDR LQWHVWLQDOQL WLS V YLOLIRUPQRQ SRYUZ&LQRI
VSHELMDOL]LUDQD LQWHVWLQDOQD PHWDSOD]LMD PR&
VWXSQMD L NRQDPQR X NDUFLQRP



6OLNDIQGRVNRSVNL SULND] SURPLMHQMHQH VOX]QLFH (*



60OLNBULND] SULMHOD]D YLAHVORMQRJD SORpPpDVWRJ X F
60LND D SRYHuUDQD MH SXWD VOLND E SRYHUDQD WM
2SUH EROQLFH =DGDU



JODNRP 6 SULND]XMH YL&H
R]QDpPHQR JQDNRP % SULND]XMH LQWHVWLQDOQXREQW IV
VWDQLFD NDUDNWHULVWLPQD ]D %- %RMDQMH KHPDOEL
2GMHO ]D SDWRORJLMX 2SiH EROQLFH =DGDU

(RGRVNRSVNR SUDUHQMH

(RGRVNRSVNR SUDUHQMH REDYOMD VH X UD]JOLpPLWLP LQ
ELRSWLPpNLP X]RUFLPD VYDNLK * JRGLQD ]D EROHVQ
PMHVHFL ]D RQH V GLVSOD]LMRP QLVNRJD VWXSQMD W
YLVRNRJ VWXSQMD

7THUDSLMVNL SULVWXS

7THUDSLMVNL SULVWXS EROHVQLFLPD V %DUUHWWRYLP N
D GLVSOD]LMD YLYRGRBRVWUXN@PMOGR]D ,33 D PMHYV
HQGRVNRSLMD V ELRSVLMDPD 8NROLNR MH SRWYUY
PODGLP EROHVQLFLPD SUHSRUXpD VH NLUXUA&ANL ]
EROHVQLFLPD SUHSRUXpD VH HQGRVNRSVND WHUDS
E GLVSOD]LMD QL NRIRVWXSRMDGR]D ,33 D PMHV|
HQGRVNRSLMD 8NROLNR MH SRWYUYHQD GLVSOD]LN
SRQDYOMD MHGQRP JRGL&QMH GRN VH QH GRELMH
EROHVQLN WUHWLUDQ ,33 RP 1DNRQ aWR MH SRWY!
SUHWUDJD SRQDYOMD VYDNH SHWH JRGLQH
F QHPD GLVSOGDJGMNNRSVND SUHWUDJD V ELRSVLMDF
NOLQLpNR SUDUHQMH 8NROLNR L GDOMH QHPD GLV



VYDNH SHWH JRGLQH 7HUDSLMD LQKLELWRULPD S
GYRVWUXNRM GR]JL 8 VOXpDMX HQGRVNRSVNL L SD'
VH ,33 X GR]L NRMD NRQWUROLUD VLPSWRPH *(5% D

'‘RGDWQH PHWRGH GLMDJQRVWLNH
1DUURZ EDQG LPPDJLQJ PHWRGD 1%,

.ODVLPQD HQGRVNRSVND SUHWUDJD X RYLRDEW ERGEDQ
LPPDJLRHWRGRP 1%, 1%, MH PHWRGD NRMRP VH VYMF
QP L JHOHQH + QP YDOQH GXOMLQH NRULVWL X !
X RGQRVX QD RNROQR WNLYR 1DLPH RYRP VH WHKQLN
RGQRVX QD RNROQH VWUXNWXUH D SR]QDWR MH GD VY
LPD LJUD&HQX YDVNXODUL]DFLMX XWMHFDM 9(*) D YD
2VLP X GLMDJQRVWLFL %- D RYD MH WHKQIONDYVEY® QK
DGHQRPD NRORUHNWXPD GLVSOD]LMH NRG REROMHOLF
SURPMHQD X PRNUDUQRP PMHKXUX ]D YULMHPH FLVWRVI

(QGRVNRSVNL XOWUD]YXN

,PD PMHVWR X GLMDJQRVWLFL SULND]D SURGRUD OH]
UD]JUDQLPpHQMX OH]JLMD NRMH VX ]DKYDWLOH PLALUQL
NRMH QLVX HQGRVNRSVNH PHWRGH UHVHNFLMH

OHWRGH OLMHpPpHQMD

OHWRGH OLMHpPpHQMD RYH EROHVWL VX UD]JOLpLWH LQt
NRDJXODFLMD $3. IRWRGRQDPVND WHUDSLMD 1G <$*

+

,QKLELWRUL SURWRQVNH SXPSH ,33

,QKLELWRUL SURWRQVNH SXPSH VNXSLQD VX OLMHNRY
SXWHP LQKLELFLMH + . $73D]H SURWRQVNH SXPSH SIL
LQKLELFLMH VHNUHFLMH aHOXpPpDQH NLVHOLQH LUHYHU]
NLVHOLQD SDULMHWDOQD VWDQLFD PRUD VLQWHWL]LU
RG JRGLQH NDGD MH SUYL UHJLVWULUDQL ELR RPH
YL&H UD]OLpLWLK PROHNXOD NDR 4WR VX H]RPHSUD]R
'‘XIRWUDMQD WHUDSLMD LQKLELWRULPD SURWRQVNH S



GRYRGL GR KLSHUSOD]LMH HQWHURNURPDILQLK VWDQL
PDOLJQRM WUDQVIRUPDFLML X EROHVQLND QD WDNYRM
SRYH]DQD MH V PDODSVRUSFLMRP YLWDPLQD %

$UJRQ SOD]PD NRDJXODFLMD $3.

$UJRQ SOD]PD NRDJXODFLMD QHNRQWDNWQD MH PHWF
SULMHQRVX YLVRNRIUHNYHQWQH PRQRSRODUQH VWUX!
HOHNWULPNL SURYRGOMLY SOLQ DUJRQ 6O0OLND 2P
RGQRVQR SUHGYLYyHQH GXELQH 3ULPMHQD V QLARP H
WHUDSLMD YDVNXODUQLK OHJLMD X SUREDYQRP WUDN\
UDGLMDFLMVNL SURNWLWLY 9L&H HQHUJLMH NRULVWH
FULMHYD VHVLOQL L SHGXQNXODUQL SROLSL NRORUHI
RNOXGLUDQLK VWHQWRYD $3& VH NRULVWL ]D DI
MHGQMDND X LQRSHUDELOQLK EROHVQLND $3. MH
VH NRULVWL XVPMHUHQ SOLQ DUJRQ NRML VH RWSX&aW
NDWHWHUD .RULVWL VH NDR DOWHUQDWLYD IRWRNRD.
SURGRUD MH RNR PP

1IHGRVWDWDN $3. MH XpHVWDOR SR@RUYDW® Qi&IHS Bad BDWM
%DUUHWWRYRJ MHGQMDND LVSRG XUHGQH VOX]QLFH YL
UD]JORJ PDOD GXELQD SURGRUD SOLQD 'DQDV VISL¥BFHU
PDIHOQGRVNRSVNH PXNR]JQH UHVHNFLMH

$3. XJURNXMH RAWHUHQMH PHWDSODVWLpPQRJ HSLWHOI
VXSUHVLMD OXpHQMD NLVHOLQH GMHORYDQMHP ,33 D 3
VOX]QLFL L SRVOMHGLPQR VNYDPR]QH SORpPDVWH UHH:
VWDQLFD X WUHWLUDQRP SRGUXpMX



60OLNBUIJRQ SOD]PD NRDJXODFLMD 90ODVWLWL L]JYRU

JRWRGLQDPVND WHUDSLMD

JRWRGLQDPVND WHUDSLMD XNOMXpXMH LQWUDYHQR]QX
NRML VH VHOHNWLYQR QDNXSOMDMX X WXPRUVNLP VW
UH]XOWDW MH IOXRURVFHQFLMD FLWRWRNVLPpQD UHDNF

1G <$* ODVHU

16 <$* ODVHU NRULVWL VH SUYHQVWYHQR X UHNDQDOL]
VYMHWORVW PRaH VH SUHFL]QR XVPMHULWL X WNLYR
DSVRUELUD L SUHWYDUD X WRSOLQX 2YLVQR R NROLY{
RSHNOLQD NRDJXODFLMD YDSRUL]DFLMD NDUERQL]DFL

SDGLRIUHNYHQWQD DEODFLMD

SDGLRIUHNYHQWQD MH DEODFLMD PHWRGD NRMRP VH
RAWHIHQX VOX]QLFX SXawbD UDGLRIUHNYHQWQD VWUX
VSDOMXMH D ]DWLP OMXawL WUHWLUDQL GLR VOX]QLFH
$PHULpNLP 'UADYDPD 8VSMHAQRVW UDGLRIUHNYHQWQH
8 SRVOMHGQMH VH YULMHPH NRG VXEPXNR]QRJ %- D ©
HQGRVNRSVND UHVHNFLMD MHU SRVWRML PDOL UL]JLN R



(QGRVNRSVND PXNR]QD UHVHNFLMD (05 L HQGRVNR
(6°

(QGRVNRSVND PXNR]QD UHVHNFLMD (05 L HQGRVNR!
SULPMHQMXMX VH X VYLMHWX SRVOMHGQMLK &HVW GR \
DODWD GREOR MH GR PRJXiUQRVWL GD VH EH] LNDNYRJD
JORUXGQD SURPMHQD SUREDYQH FLMHYL ELOR GD MH
(QGRVNRSVND PXNR]QD UHVHNFLMD L VXEPXNR]QD GLV
PHWRGDPD X JDVWURLQWHVWLQDOQRM HQGRVNRSLML
OLQLMD OLMHPHQMD UDQLK QRYRWYRULQD SUREDYQH F
OH]JLMH RGQRVQR WXPRU PRUD ELWL RJUDQLpPHQ QD F
NRULVWLPR HQGRVNRSVNL XOWUD]JYXN WH QDUURZ EDQ
VX HQGRVNRSVNH WHKQLNH JRWRYR SRWSXQR |DPLMH
WXPRUD PDQMLK RG PP L EH] SURGRUD X PLALUQL
RGVWUDQMXMH GLMDWHUPLMVNRP RPpRP D V REJLURP
GYLMH WHKQLNH (05 D
D RGLJQL L RGIWHHIGEERRGX OLJIJDFLMMNRY DQUHFXM
SURJLUQHFXNB IL\PLY WRGRP MH PHWRGRP PRJXUH X |
HQ EORRUDN VOX]QLFH YHOLPLQH GR FP
E OHJLMH YHiUH RG FP PRJX VH RGYMHFH@HD IO DERIKK E
WDNR XPDQMXMH NYDOLWHWD SDWRKLVWRORANRJ
3UYX SULPMHQX (6' D RSLVDOL VX 2QR L VXUDGQLF
*ODYQL MHHQ EMBREDIMDQMH VOX]QLPQLK QHRSOD]
RFMHQH SURALUHQRVWL WXPRUD L PLQLPL]JLUDQMD SRM

(QGRVNRSVND VXEPXNR]QD GLVHNFLMD (6°'

(QGRVNRSVND VXEPXNR]QD GLVHNFLMD L]JYRGL VH X
FLUNXPIHUHQWQR RELOMHADYDQMH JUDQLFD OH]LMH
RVLIXUDQMD VORERGQH PDUJLQH 3RWRP VH OH]JLMD RG
SRGVOX]QLFX 1DNRQ RGL]DQMD OH]LMH UDGL VH FLUN
SDAaOMLYD GLVHNFLMD OH]JLMH RG PL&LUQRJ VORMD
VXEPXNR]X QDMpHaUH ILJLROR&GDRRWWRELQ DY WDUQRKS QM
UHVRUSFLMH X WNLYX SULOLNRP ]DKYDWD pHVWR MH
VXEPXNR]QRJ SMDVWXND”

8 RGQRVX QD (05 RYRP VH PHWRGRP PRJX GRELWL UFL



VORERGQLP UHVHNFLMVNLP UXERP pLPH VH RODN&DYD

WXPRUD 2VLP X VXSHULRUQRVWL UHVHNFLMVNRJ X]RUL
MHVW L SULPMHQD GUXJDpPLMHJ LQVWUXPHQWDULMD 3F
(6' D SRSXW ,77Q.FO4LBKIG FRRN .QLEGN RMQR IJXQRLUB)OH [

QRALDMH[ .QLIK SRVOMHGQMH YULMHPH Y UOR\ BRISX OQIUE
2YDM QRALU RPRJIXUXMH VLPXOWDQX SULPMHQX HOHN
WHNXULQH pLPH VH SRVWLAX EUAH L ODN&H RGL]DQMH L

, PXQRKLVWRNHPLMVNL ELOMH]L
08&

08& JOLNRSURWHLQ MH NRML SULSDGD SRURGLFL PX
VYRMRM SRYUALQL JERJ pHJD VH SRQDADMX NDR IL]JLRO
VWDQLFH .RGLUDQ MH JHQRP 08& 3RVWRML GHYHW UL
$& % L RG NRMLK MH ]D RYX VWXGLMX
QRUPDOQRP WNLYX 08& QDOD]LIREOXWDQ RS DIRIOMKp
FULMHYR NRORQ EURQK &OLMH]GH VOLQRYQLFH NRQM
AHOXFD 6HNUHFLMD PXFLQD MH SRWDNQXWD SUDALQRP
8 NRQWHNVWX SURXpDYDQMD PDOLJQLK REROMHQMD SR
D SULPDUQL JDVWURLQWHVWLQDOQL WXPRUL NRORQD
E YUpDVWH VWDQLFH X PHWDVWDWVNRP WNLYX NROI
SULPDUQRP PXFLQR]JQRP DGHQRNDUFLQRPX RYDULM
F LQWHVWLQDOQD PHWDSOD]LMD ,0 H]RIDJXVD %-
YUPpDVWLP VWDQLFDPD
60LMHGRP QDYHGHQRJD SRVWDYOMDMX VH SLWDQMD M
D X EROHVQLND OLMHPHQLK ,33 RP $3. RP L LOL NRP
SULVXWQRVW SRYH]DQD V SURJUHVLMRP X GLVSOD]LMX
RG DGHQRNDUFLQRPD MHGQMDND

9(*)
9(*) + YDVNXODUQL MH HQGRWHOQL IDNWRU UDVWD VLJ
GH QRRBPLUDQMH HPEULRJHQRJ VXVWDYD FLUNXODFLI
SRVWRMHUH YDVNXODWXUH ‘LR MH VXVWDYD NRML |

FLUNXODFLMD NUYL QHDGHNYDWQD 1RUPDOQD MH IXQ!
YULMHPH HPEULRJHQH]H QDNRQ R]JOMHGD NRG SRMDpD



NUYQLK &LOD NRG RAWHIHQMD FLUNXODFLMH 7XPRU|
PHWDVWD]LUDWL 9(*) VH YH]XMH ]D UHFHSWRU WLUR]LC
MH DNWLYLUD ]D SURFHV DQJLRJHQH]H 3URGXNFLMD 9(
GRYROMQR NLVLND .DGD VWDQLFL QHGRVWDMH NLVLN

NRML VWLPXOLUD RVOREDYyDQMH 9(*) D L QMHJRYR YH
SUHGXYMHW ]D SRpHWDN DQJLRJHQH]H 1DGDOM
QDMSRWHQWQLMLK L]YRUD DQJLRJHQH]H YHi MH GRND]
PUHAH NRG UDVWD L PHWDVWD]LUDQMD WXPRUD X UD]C(
OMXGVNRM SRSXODFLML NDR &WR VX NDUFLQRP G
DGHQRNDUFLQRP L SODQRFHOXODUQL NDUFLQRP MHGQN
8 ]JGUDYRP MHGQMDNX X]JLPDMXiL X REJLU pLWDYX G
QRUPDOQRP PLMHQWHULPNRP SOHNVXVX X JODWNLP

PXVNXODULV SURSULML WH X PLALUQRP JLGX DUWHULI
SURPLMHQMHQH PXNR]JH SRND]XMX HNVSUHVLMX 9(*) D X

+HOLFREDFWHU S\ORUL

+HOLFREDFWHASISVORQL MH JUDPQHJDWLYQL RUJDQL]DP
VUHGLQL NXOWLYLUDQ L] VWROLFH SOMXYDpPNH L ]XEC
RUDOQL SXW SULMHQRVD ,QIHNFLMD MH VNORQD &LUHC
VNUEQLPNLK XVWDRFORYILBHYEQWH UDJOLNXMX VH RYLVQR
S8HOXFD $QWUDOQR GRPLQDQWQD LQIHNFLMD GRYRGL G
JERJ ORNDOQR VPDQMHQRJ GMHORYDQMD VRPDWRVWI
SRYHUDYD VNORQRVW SUHSLORULPQRP L GXRGHQDOQRH
NRUSXVX L]D]JLYD DWURILMX VOX]QLFH L VPDQMHQR OX
VWYDUDQMHP LQWHUOHXNLQD k 8 WDNYLK EROHVQLN
YULMHGD L NBUGRQRPDFLMD SRYH]DQD MH V LQWHVWL
DQWUXPD L NRUSXVD &HOXFD +D C8\ GRQIH N BIUNFD QREPIRRY N L
V OLPIRPRP 8HOXFD L SRVHEQLP PRQRNORQVNLP WXPR
PXFRVDDVVRFLDWHG COPBKPL G OXIQVKGRJID O3 VOR B H EW
HUDGLFLUDWL X EROHVQLND V NRPSOLNDFLMDPD NDR



+,327(=% 5%'$%

+LSRWH]D LVWUDALYDQMD SULPDUQD

+LSRWH]D MH LVWUDALYDQMD GD UH 9(*) L 08& ELWL L]L
GRN UH QDOD] ELWL QHJDWLYDQ X REROMHOLK RG *(5%
VSRMD

+LSRWH]D LVWUDALYDQMD VHNXQGDUQD

SRWYUGLWL VPDQMHQX SULVXWQRVW LOL SRWSXQX UH.
L LOL $3. RP



&,/- 5%'$

3ULPDUQL FLOMHYL LVWUDALYDQMD

XWYUGLWL LJUDADMQRVW 08& L 9(*) X WNLYX VOX]C
QH]DKYDUHQ GLR VOX]QLFH WH SRVWRMDQMH ,0 L L
XWYUGLWL LJUDADMQRVW 08& L 9(*) D X WNLYX VO
MHGQMDND

XWYUGLWL MH OL LJUDADMQRVW 08& L 9(*) D X VC
GLVSOD]LMH XWYUGLWL X]URNXMR EDLF \SRY \SROED@IM
VOX]QLFL SRYHUDQL UL]JLN RG QDVWDQND %- D L DG

6HNXQGDUQL FLOM LVWUDALYDQMD

LVSLWDWL LVNRULVWLYRVW LJUDS8HQRVWL 08& L 9¢

SURWRNROX
.DNR MH ]D VDGD SDWRILJLRORAGNL SXW PHWDSOD]LM
%DUUHWRYRP MHGQMDNX L GDOMH QHMDVDQ D
SUHGYLGMHOD LOL SULND]DOD GLVSOD]LMD X VDPRP
GRSULQRV X ]QDQVWYHQRPH UD]MDaQMHQMX RYH |DJRQ
6WRJD MH YD&QR SULND]DWL MH OL VWDWLVWLpPNL ]QD!
WNLYD X RVRED NRMH LPDMX %DUUHWWRY MHGQMDN
IDNWRU X UD]JYRMX GLVSOD]LMH D SRWRP L DGHQRNDUF
3RNX4DOD VH XWYUGLWL LJUD&DMQRVW 08& L 9(*) D X ¢
VSRMD WH PRJXiUH VPDQMHQMH LOL SRWSXQL QHVWDQD]
OLMHpPHQMD 7LPH EL VH PRAGD SRVWDYLOL QRYL NULWH
SUDUHQMX EROHVQLND REROMHOLK RG VSRPHQXWH ERO



63,7$1,&, , 0(72'(

S8VWURM VWXGLMH

5DQGRPL]JLUDQL NOLQLPNL SRNXV SURVSHNWLYQR UHWL

, VSLWDQLFL

=D XRpDYDQMH HIHNWD RG X] UDJLQX ]QDpPpDMQRVWL
X]JRUND MH LVSLWDQLND SR VNXSLQDPD

8 NOLQLpPNR LVWUDALYDQMH XNOMXpHQR MH EROHVQ
VPHWQMDPD D ELOL VX REUDVHQL X *DVWURHQWHUROF
VYDNRGQHYQH JDVWURHQWHURORAENH REUDGH EROHVQL
,VSLWDQLFL VX VDpLQMDYDWL VNXSLQX RG AHQD L
UHIOXNVQLP VPHWQMDPD L GRND]DQLP SRVWRMDQMHP
MHGQMDND

.RQWUROQX VNXSLQX pLQLOL VX LVWL LVSLWDQLFL NR
SURYHGHQH DGHNYDWQH WHUDSLMH SR VPMHUQLFDPD
8NOMXpQL NULWHULML LVSLWDQLFL RED VSROD X GRI
EROHVWL LVSLWDQLFL V SR]JLWLYQLP UHIOXNVQLP
DQWLNRDJXODQWQX WHUDSLMX D NRG NRMLK MH SRW)
X VPLVOX SRVWRMDQMD %- D LOL DGHQRNDUFLQRPD
,VNOMXpQL NULWHULML EROHVQLFL NRML VH PODYVyL LOI
SRGDWDN R UDQLMHP PDOLJQRP REROMHQMX NRML VX
SUHWKRGQR XpLQMHQH (*' LVSLWDQLFL QD DQWLNRDJX
XSLWQLN

OHWRGH

8 LVWUDALYDQMX VX VXGMHORYDOL LVSLWDQLFL X NI
%DUUHWWRYRJ MHGQMDND DGHQRNDUFLQRPD WH LVWL
MHGQMDND ,33 RP L LOL $3& RP RGQRVQR QDNRQ H]RID
,VSLWDQLFLPD VH X]JHOD DQDPQH]D L VWDWXV 8=9 DEG
XpLQMHQD H]RIDJRIDVWURGXRGHQRVNRSLMD V X]LPD
HJRIDJRIJDVWULpPQRJ VSRMD NRMD VH SRQRYLOD (*' RP
X]RUDND QDG (* VSRMHP RGQRVQR NRG RSHULUDQLK EJ
3+' DQDOL]D ELRSWDWD QD SRVWRMDQMH SURPMHQD N



RGUHYLYDQMH 08& L 9(*) D WH XWY UHCD©RED BS\EMWR
3DWRKLVWRORANR LPXQRKLVWRNHPLMVND DQDOL]D REL
PHGLFLQX 2SiH EROQLFH =DGDU QD XUHyDMX '$.2 V
SURL]YRYDpPD 'DNOH

NLW (Q9,6,21 )/(; +.,*+ S+ 02 $ +X 08& FORQH &

&ORQH 9* ,VRW\SH ,J* NDSSD

NLWO2 $ +8 9$6&8/$5 (1'27+(/,$/ *52:7+ )$&725

30DQ LVWUDALYDQMD

,VSLWDQLFL NRML VX XNOMXpPHQL X SUHGORAHQX VWXC
REUDYHQH X VNORSX VYDNRGQHYQLK DNWLYQRVWL *D
JDVWURHQWHURORJLMX 2SiH EROQLFH =DGDU X =DC
WUDQVDEGRPLQDOQRJD XOWUD]YXpQRJ QDOD]D L X
XNOMXpLYDQMH LVNOMXpLYDQMH 8] WR X GDOMQMX \
XNOMXpHQL VDPR RQL LVSLWDQLFL NRML GH QDNRQ X!
XYLGRP X LQIRUPLUDQL SULVWDQDN ELWL VXJODVQL V
SRWSLVLYDQMHP LQIRUPLUDQRJ SULVWDQND

.RG LVSLWDQLND MH SRWRP XpLQMHQD H]RIDJRJ
ELRSWLPNLK X]JRUDND V (* VSRMD RG VWUDQH LVWRJ OL|

'D EL VH SURFLMHQLOD WHALQD UHIOXNVQLK VLPSWRF
SRVWRMDQMH VLPSWRPD VYDNL UH LVSLWDQLN SRSXQ
JDVWURHQWHUROR&GNR GUXaWYR

6WDWLVWLPpND REUDGD SRGDWDND

'RELYHQL UH]XOWDWL RSLVDQL VX SDUDPHWULPD GHVN
UD]J]GLRED QH VOLMHGL QRUPDOQX GLVWULEXFLMX RSLV
GRN VX NYDOLWDWLYQH YDULMDEOH NDWHJRULpPNH
DSVROXWQLP L UHODWLYQLP IUHNYHQFLMDPD

=D WHVWLUDQMH UD]JOLND L]JPHYX VNXSLQD X NYDQWLW
DQDOL]D YDULMDQFH $129% D ]D WHVWLUDQMH UD]OL
SUHG]QDJO® WHIVQNQ :KLWQH\ WHVW L KL NYDGUDW WHVW
SRMHGLQLP UHOLMDPD NRQWLQJHQFLMVNH WDEOLFH E



NYDGUDWD JGMH MH WR ELOR PRJXiUH VSDMDQH VX i
LIJUDpXQDW KL NYDGUDW D NDG WR ORJLpNL QLMH ELOR
.RUHODFLMH VX L]JUD&HQH *RRGPDQ L .UXVNDORYLP JDI
NRML MH SULPMHUHQ X VOXpDMHYLPD NDG SRVWRML YH
]D NDWHJRULPpNH SRGDWNH NDNYL VX ELOL X QD&HP LVW
5H]XOWDWL VX WXPDPHQL X] SULKYDWOMLYX UDJLQX ]
SURJUBRFOPVLVWLFD

, PXQLKLVWRNHPLMVND REUDGD SRGDWDND
,PXQRKLVWRNHPLMVND DQDOL]D 08&

8 ODERUDWRULMX ]D LPXQRKLVWRNHPLMX 2GMHOD ]D S
EROQLFH =DGDU L] SDUDILQVNRJ EORND WXPRUVNRJ WI
PRQWLUDQL QD VLODQLJLUDQH SUHGPHWQLFH 1DNRQ |
YUHPHQD QDNRQ pHJD VX ERMDQL SULPMHQRP LQGLUHN
NRULVWHUL 80OWUD 9LHZ 8QLYHUVDO '$% 'HWHFWLRQ NI
SRWUHEQL ]D L]YRYyHQMH LPXQRKLVWRNHPLMVNH DQDO
SODWIRUPL 9HQWDQD %HQFKQDUN*; SR VOMHGHUHP SUR

'HSDUDILQL]DFLMD

QD SUHSDUDWH VH DSOLFLUD VLVWHPVND RWRSLQD (=

f& LQNXEDFLMD PLQXWD LVSLUDQMH 75,6 SXIHURP
5DIRWNULYDQMH DQWLJHQD

QDb SUHSDUDWH VH DSOLFLUD VLVWHPVND RWRSLQD &

SUHSDUDWL VH ]DJULMDYDMX QD f& LQNXEDFLMD F

SXIHURP

%ORNLUDQMH HQGRJHQH SHSWLGD]H

QD SUHSDUDWH VH DSOLFLUD + 2 LQNXEDFLMD PLQXW

$SOLNDFLMD SULPDUQRJ SURWXWLMHOD

QD SUHSDUDWH MH DSOLFLUDQR SULPDUQR PRQRNORQ
PDUNH '$.2 UDJULMHYHQR GLOXHQWRP X RPMHUX L
SXIHURP



$SOLNDFLMD VHNXQGDUQRJ SURWXWLMHOD

QD SUHSDUDWH VH DSOLFLUD PXOWLPHU RGQRVQR NRI
HQJLPL +53 KRUVHUDGLVK SHURNVLGD]D LQNXEDFLMD

9L]XDOL]DFLMD

.RPSOHNV DQWLJHQ SULPDUQR SURWXWLMHOR VHNXQGTE
DSOLFLUDQMHP VXSVWUDWD + 2 WH NURPRJHQD GLD
PLQXWD

SREROMabQMH LQWHQ]JLWHWD RERMHQMD

QD SUHSDUDWH VH DSOLFLUD 89 &RSSHU PHWDO ]D SR
PLOQXWH LVSLUDQMH 75,6 SXIHURP

.RQWUDVWQR ERMDQMH XpLQMHQR MH KHPDWRNVLOL:¢
JUDGLMHQWX DONRKROD ELVWUHQL X NVLOROX WH SRNI
.DR SR]LWLYQD NRQWUROD ]D 08&4 NRUL&A&WHQR MH WNL

1DOD] VH WXPDpLR QD VOMHGHUL QDpLQ EH] ERMD
QDMPDQMH VWDQLFD DNR MH GRaOR GR ERMDQM
ERMDQMD YLaH RG VWDQLFD

,PXQRKLVWRNHPLMVND DQDOL]D 9(*)

8 ODERUDWRULMX |]D LPXQRKLVWRNHPLMX 2GMHOD ]D S
EROQLFH =DGDU L] SDUDILQVNRJ EORND WXPRUVNRJ W
PRQWLUDQL QD VLODQL]JLUDQH SUHGPHWQLFH 1DNRQ |
YUHPHQD QDNRQ pHJD VX ERMDQL SULPMHQRP LQGLUHN
NRULVWHUL 80WUDO9LHZ 8QLYHUVDO '$% 'HWHFWLRQ NL
SRWUHEQL ]D L]YRYHQMH LPXQRKLVWRNHPLMVNH DQDO
SODWIRUPL 9HQWDQD %HQFKQDUN*; SR VOMHGH(UHP SUR

'HSDUDILQL]DFLMD

QD SUHSDUDWH VH DSOLFLUD VLVWHPVND RWRSLQD (=
f& LQNXEDFLMD PLQXWD LVSLUDQMH 75,6 SXIHURP



5D]RWNULYDQMH DQWLJHQD

Qb SUHSDUDWH VH DSOLFLUD VLVWHPVND RWRSLQD &
SUHSDUDWL VH ]DJULMDYDMX QD f& LQNXEDFLMD F
SXIHURP

%ORNLUDQMH HQGRJHQH SHSWLGD]H

QD SUHSDUDWH VH DSOLFLUD + 2 LOQNXEDFLMD PLQXW|

$SOLNDFLMD SULPDUQRJ SURWXWLMHOD

QD SUHSDUDWH MH DSOLFLUDQR SULPDUQR PRQRNORC
*URZWK )DFWRU &ORQH 9* PDUNH '$.2 UDJULMHYHQR GL
PLOQXWH LVSLUDQMH 75,6 SXIHURP

$SOLNDFLMD VHNXQGDUQRJ SURWXWLMHOD

QD SUHSDUDWH VH DSOLFLUD PXOWLPHU RGQRVQR NRI
HQJLPL +53 KRUVHUDGLVK SHURNVLGD]D LQNXEDFLMD

9L]XDOL]DFLMD

.RPSOHNV DQWLJHQ SULPDUQR SURWXWLMHOR VHNXQGL
DSOLFLUDQMHP VXSVWUDWD + 2 WH NURPRJHQD GLD
PLQXWD

SREROMaDQMH LQWHQ]JLWHWD RERMHQMD

QD SUHSDUDWH VH DSOLFLUD 89 &RSSHU PHWDO ]D SR
PLQXWH LVSLUDQMH 75,6 SXIHURP

.RQWUDVWQR MH ERMDQMH XpLQMHQR KHPDWRNVLOL:¢
JUDGLMHQWX DONRKROD ELVWUHQL X NVLOROX WH SRN
.DR SRILWLYQD NRQWUROD ]D 9(*) NRULAWHQR MH WNLY
1DOD] VH WXPDpLR QD VOMHGHUL QDpLQ X]RUFL RERI
JUDQXOH X FLWRSOD]PL VWDQLFD LOL FLWRSOD]PDWVNE
MH PDQMH RG VWDQLFD VDGU&ADYDOR 9(*) D SR]JLWL"

9(*)



(WLPND QDpHOD LVWUDALYDQMD

,VWUD&LYDQMH MH X FLMHORVWL L]JYHGHQR X VNODGX V
SULKYDWLOD VYMHWVND PHGLFLQVND VNXSAWLQD X (
UHYLGLUDOD VYMHWVND JGUDYVWYHQD VNXSaWLQD X
SRWRP UHYLGLUDQD L L JRGLQH 8 VNODG:
LVSLWLYDQMLPD OLMHNRYD L GREURM NOLQLPNRM SUDN
OLVWRSDGD WH UHYLGLUDQLP R&XMND JRGLCG
DQDOL]JLUDQL ELRORANL PDWHULMDOL X]JHWL X VYUKX S
OLMHpHQMD X VNORSX RYRJ LVWUDA&LYDQMD QLWL MHG|
QMHJD QHXJRGQLP SUHWUDJDPD ,VWUDALYDQMHP VH QI
SRVWXSDN XRELPDMHQ L SULKYDUHQ X SRVWXSDQMX V F
LVSLWDQLND RVWDR MH DQRQLPDQ



5(=8/7$7,

2SLV X]JRUND

8 LVSLWLYDQMX MH VXGMHORYDOR XNXSQR AHQD L P
GREL JRGLQD ]D aHQH L JRGLQD ]D PXa4aNDUFH
JRGLQX UDVSRQ GRQML NYDUWLO JRUQML NYD

LVSLWDQLND NRML VX L]MDYLOL GD VX SXabpL L
SRGDWNH ]D GUXJL SUHJOHG LPDPR ]D LVSLWDQLND \
SUYRP SUHJOHGX LPDOL GLMDJQR]X NDUFLQRPD RSHUL
SUHJOHGX XpLQMHQD MH H]JRIDIJHNWRPLMD 5DVSRQ L]

PMHVHFL UDVSRQ PMHVHFL GRQML NYDUWLO

SURELU QDNRQ SUYH (*'6
.LUXU&aNL SULVWXS

I1DNRQ SUYH (* DGHQRNDUFLQRP MH GLMDJQRVWLFLUD
PXaNDUFD X GREL J L J .RG VYLK pHWYHUR REROWV
HIRIDJRIJDVWURDQDVWRPR]RP .RQWUROQH (* UDGLRO
%ROHVQLFL VH SUDWH SRVOMHGQMLK JRGLQD L VYL V>

(QGRVNRSVND PXNR]QD UHVHNFLMD

8 MHGQRJ EROHVQLND URYyHQRJ JRGLQH QDNRQ Xb
GLVSOD]LMD XPMHUHQRJ GR WHaANRJ VWXSQMD WH MH >
SRILWLYDQ QDOD] 08& L 9(*) D 6YH VH QDYHGHQR XN«
VXVSHNWQX QD NDUFLQRP V QHJDWLYQRP QDOD]RP
FLUNXPIHUHQFLMH MHGQMDND .RG EROH\GXH®DMH GHIQ
OH]LMH

SDGLRIUHNYHQWQD DEODFLMD

8 MHGQRJ EROHVQLND URYHQRJ JRGLQH XpPpLQMHQR
X]JRUND SULND]DQD MH GLVSOD]LMD VUHGQMHJ VWXSQM
SULND]DQ SR]JLWLYDQ QDOD] 08& L 9(*) D D QHJDWLYDGC
SUHNDQFHUR]QX OH]LMX DOL MH VWXSDQM ]DKYDUHQH
SULVWXSLOR 5)$ QDYHGHQH OH]LMH



$UJRQ SOD]PD NRDJXODFLMD

2G GR JRGLQH XpLQMHQD MH JDVWURHQWHURO

L JRGLQD WH MHGQRJ EROHVQLND X GREL R
REROMHOLK QDNRQ SDWRKLVWRORANH DQDOL]H SRVWD)
EDNWHULMX +3 3UDUHQL VX X SHULRGX * JRGLOQ
HQGRVNRSVNH NRQWUROH X] ELRSVLMH SURPLMHQM
,PXQRKLVWRNHPLMVND DQDOL]D 08& ELOD MH SR]JLWLYC
GUXJRM (*' MH ELOD QHJDWLYQD GRN MH NRG RVWDO
QDNRQ SUYH (** WH QDNRQ WHUDSLMH ,33 RP L SRQRY(
X SUYRM DQDOL]JL ELR L]JPHyX + D QDNRQ WHUDSL
QHJDWLYDQ GRN MH X RVWDOLK LVSLWDQLND RVWDR
LVSLWDQLND GRND]DQD LQWHVWLQDOQD PHWDSOD]LMD
JRGLQD QDYyHQD MH ,0 ,,, VWXSQMD V GLVSOD]LMRP ,
X PODYyH MH EROHVQLFH QHVWDOD ' D ,0 MH EOD&HJ VYV
JRGLQD QDNRQ WHUDSLMH QHJDWLYDQ QDOD] ,0 L ' %
GR]JRP ,33 D WH MH SRQRYOMHQD HQGRVNRSVND REUD
NRMLPD VX L GDOMH HOHPHQWL %- D SULVWXSLOR VH W
$3. RP X GYD QDYUDWD X UD]JPDNX + JRGLQH ,]JPHYVX
OLMHPHQMH ,33 RP X GYRVWUXNRM GR]L



7TDEOLFD

2]QDND SDFLMHQWD | | P
QWHVWLQO + QHPD

PHWDSOD]L

35,-(

'LVSOD]JLMLO % QHPD

' QWHQ]JLWH| £ QHPD

]D 9(*) 35,-

I VWDQ
QWHQ]LWH| £ QHPD
]D 08& 35,-

I VWDQ
 QWHVWLQO + QHPD
326/,-(

'"LVSOD]LMO % QHPD
326/,-(

QWHQ]LWH| £ QHPD
]D 9(*) 326/

I VWDQ
' QWHQ]LWH| £ QHPD
]D 08&

326/,-(
I VWDQ(

/IHIHQ®DQDND SDFLMHQWD VORYR R]QDpDYD VSRO
GRE SDFLMHQWD EURM JRGLQD




BWYUGLWL LJUDADMQRVW 08& L 9(*) D X WNLYX VOX]

08&
08&
2G LVSLWDQLND NRML VX X SUYRP SUHJOHGX LPDOL G
X NDWHJRULML QMLK LPD 08& X NDWHJRUL
LPD NDWHJRULMX 08& L]JPHyYX L D MHGDQ

LIPHyX L
1D GUXJRP SUHJOHGX QDNRQ SHULRGD WHUDSLMH YUL

3D MH QD GUXJRP SUHJOHGX ELOR LVSLWDQLNI
LK MH LPDOR 08& X NDWHJRULML + D MHGDQ
RG * L MHGDQ X NDWHJRULML *

7TDEOLFDVWULEXFLMD LVSLWDQLND V RE]JLURP QD L]JUDat

JUHNYHQFLMH LVSLWDQLND V REJLURP QD NDWHJRULMX

3UYL SUHJOHG 'UXJL SUHJOHG
.DWHIJRI)UHNYH . XPXODY3RVWEK )UHNYH . XPXOD)Y3RVWRWD
I[UHNYH I[UHNYH

I+

I+

I+

RSHUI

8.8312

+L NYDGUDW WHVWRP SURYMHUHQR MH UD]JOLNXMH OL V
NDWHJRULMDPD LJUDAHQRVWL 08& L]JPHYyX GYDMX SUHJC
3UL WRPH VX ]JERJ SUHPDORJ EURMD PDQML RG LVSLV
08& RG * L * RYH tUHOLMH VSRMHQH ]DMHGQF
* ‘'UXJLP ULMHpPLPD LVSLWDQLFL VX SRGLMHOMHQI
LIUDAHQRVW 08& ELOD L ROQH NRG NRMLK MH YULMHG(



7TDEOLFOHNYHQFLMH ]D KL NYDGUDW DQDOL]X V REJLURP

LOL LJUDA&HQRVW YHUD RG X SUYRP L GUXJRP SUHJOF
08& 08& ! 8NXSQR
SUHJOHG
SUHJOHG
8NXSQR

'RELYHQD YULMHGQRVW KL NYDGUDWD QLMH ELOD VWDWL\
AWR ]QDpL GD QLMH ELOR ]QDpDMQH UD]JOLNH X LJUD&HQR\

9(*)
2G LVSLWDQLND NRML VX QD SUYRP SUHJOHGX LPDOI
9(*) X NDWHJRULML QMLK LPDOR MH 9(*) X |
LVSLWDQLN LPDR MH NDWHJRULMX 9(*) D LJPHVyX
X NDWHJRULML L]JPHyX L
AWR VH WLpH LJUD&HQRVWL 9(*) D QD GUXJRP SUHJOHC
LVSLWDQLND MH ELOR X NDWHJRULML

NDWHJRULML + L VX ELOD X NDWHJRULML
9ULMHGQRVW KL NYDGUDWD X RYRM VH DQDOL]L SRND]DO
'DNOH KL WHVW MH SRND]DR GD MH X SHULRGX RG SUYRJ (
X 9(*) X SRYHUDR VH EURM RQLK V YLVLQRP 9(*) D RG QXC
RP YHULP RG QXOD SRVWR NDWHJRULMH 7UHED QDS
XNOMXpHQL X RYX REUDGX 8 VOMHGHUHP NRUDNX DQDOI
REJLURP QD WR MH OL LP VH 9(*) SRYHUDR RVWDR LVWL
,JUDAHQRVW 9(*) D VH SRYHUDOD NRG LVSLWDQLND RVWLI

LVSLWDQLND RSHULUDQD SDFLMHQWD QLVX X RYRM RE



7TDEOLFDRVWULEXFLMD LVSLWDQLND V RE]JLURP QD L]JUDAal
SUHJOHGX

JUHNYHQFLMH LVSLWDQLND V RE]JLURP QD NDWHJRULMX 1

UYL SUHJOHG 'UXJL SUHJOHG
.DWHIJRI))UHNYH . XPXODY3RVWEK )UHNYH . XPXOD)Y3RVWRWD
I[UHNYH I[UHNYH

I+

I+

I+

RSHUI

8.8312

.DR L NRG UDpXQDQMD KL NYDGUDWD ]D LJUDAHQRVW 0
EURMD PDQML RG LVSLWDQLND X QHNLP GUHOLMDPD V
SRGLMHOMHQL X GYLMH NDWHJRULMH RQH NRG NRMLK
YULMHGQRVW 9(*) D ELOD YHUD RG

7TDEOLFOHNYHQFLMH ]D KL NYDGUDW DQDOL]X V REJLURP
LOL LIUDAHQRVW YHUD RG X SUYRP L GUXJRP SUHJOF

9(*) 9(*)! 8NXSQR

UYL SUHJOH

‘'UXJL SUHJO

.RG SUYRJ SUHJOHGD LVSLWDQLND MH LPDOR 9(*) D
SUHJOHGD MH LVSLWDQLND LPDOR 9(*) YHiUL RG D N
VPDQMLR VH EURM LVSLWDQLND VD 9(*) RP YHULP RG
]JODpDMQRVWR RYH UDJOLNH X LJUDA&HQRVWL 9(*) D L]PHj
]JODpDMQRP KL NYDGUDW Gl S



8 VYUKX EROMH LQWHUSUHWDFLMH GRELYHQLK SRGDWD
$129%$ GD EL VH SURYMHULOR UD]JOLNXMX OL VH X GXON
SUHJOHGD WUL NDWHJRULMH LVSLWDQLND V REJLURP QL

LVWL LOL VH SRYHUDR

7DEOLPDHNYHQFLMH LVSLWDQLND L GXOMLQD UD]PDND
LJUDAHQRVWL 9(*) D LJPHyX GYDMX SUHJOHGD

BURPMHQD X 9(*)|[LPPGHyX 1 'XOMLQD UD]

GYD SUHJOHGD

SUHJOHGD X P

9(*) VH SRYHUDR

9(*) MH RVWDR LYWL

9(*) VH VPDQMLR

PDND L]PHVyX
MHVHFLPD

-HGQRVPMHUQD DQDOL]D YDULMDQFH SRND]DOD MH GD
SURPMHQX ]J]QDpPpDMQR UD]JOLNXMX X GXOMLQL YUHPHC

PMHVHFLPD ) S

izt

5

3

43

Wt =

20t

wremenski razmak pregleda u mjesecima

2

raziika v VEGF2

60LND 5D]JOLND X 9(*)

JHIJHQGD
. 5D]JOLND X 9(*)
3 YHUL 9(*) X PMHUHQMX
LVWL 9(*) X REQ PMHUHQ

PDQML 9(*) X |[PMHUHQNM
*  ]QDpPDMQR YLEL|{UH]XOWE

XV REJLURP QD YUHPHQVNL UD]



3RVW KRF XVSRUHGED 1HZPDQ .HXOV WHVWRP SRND]DOTI
WDNR GD MH YULMHPH UD]JPDND L]JPHYyX GYDMX SUHJOHCG
9(*) SRYHUDR GR GUXJRJ SUHJOHGD QHJR NRG LVSLWD!
ELR PDQML QD GUXJRP SUHJOHGX S

SURPMHQH X NOLQLpNRM VOLFL

1D SUYRP SUHJOHGX LPDOL VPR LVSLWDQLND V GLN
NDUFLQRPD 1D GUXJRP SUHJOHGX V GLMDJQR]RP %- I
SUHAOR X NDWHJRULMX *(5% D PHWLUL LVSLWDQLND N
VX SUHJOHGD YHU RSHULUDQL

7TDEOLANWULEXFLMD LVSLWDQLND V REJLURP QD GLMDJC

.OLQLpND GLMDJ SUHJOHG SUHJOHG

*(5 %

% (

&$

2SHULUDOQL

B8NXSQR

SURYMHULOL VPR VWDWLVWLPNX ]QDpDMQRVW RYH SU
SRND]DR ]QDPpDMQX SBRPMHQX =

8WYUGLWL LIJUDAHQRVW 08& L 9(*) D X WNLYX VOX]GQ
MHGQMDND

8 RYRM MH VNXSLQL pHWYHUR LVSLWDQLND NRML VX |
08& RG GYD VX LPDOD 08& X NDWHJRULML + D N
WLpH NDWHJRULMH 9(*) D QD SUYRP SUHJOHGX NRG RYL
MH LPDR 9(*) RG GYD VX LPDOD 9(*) X NDWHJRULML
NDWHJRULML +



08&

8 DQDOL]L VX LVSLWDQLFL V NDUFLQRPRP &$ X]HWL NI
NDR ]GUDYL QHJIJDWLYDQ QDOD] , JUDAHQRVW 08& MH
YHUD RG D NDR QHIJDWLYQD DNR MH ELOD

7TDEOLFIRQWLQJHQFLMVND WDEOLFD V LJUDaAaHQR&aUX 08&
D RG &$%$

08&

2EROMHQMH| 3R]JLWLYQR 1HIDWLYQR [ BNXSQR

&$ SRILWLY

%( QHJDWLY

BNXSQR

JLVKHURYLP HJ]DNWQLP WHVWRP SURYMHUHQD MH YDOI
RG &% PHYXWLP QLMH GRELYHQD VWDWLVWLpPpNL ]QDpDM

9(*)

, X VOLMHGHuURM DQDOL]JL VX LVSLWDQLFL V NDUFLQRPI
LVSLWDQLFL V %- RP NDR J]GUDYL QHJIJDWLYDQ QDOD]
SRILWLYQD XNROLNR MH ELOD YHuUD RG D NDR QHJDW

7DEOLFD.RQWLQJHQFLMVND WDEOLFD V LJUDaHQR&UX 9(*
%- D RG &%

9(*)

2EROMHQMH| 3R]LWLYQR | 1HJDWLYQR | 8NXSQR

&% SRILWLY

%( QHJIDWLY

B8NXSQR




J)LVKHURYLP HJ]DNWQLP WHVWRP SURYMHUHQD MH YDOI
D RG &% PHyYyXWLP QL X RYRP VOXpDMX QLMH GRELYHQD

8WYUGLWL MH OL HNVSUHVLMD 08& L 9(*) D X VOX]Q
LOQWHVWLQDOQH PHWDSOD]LMH L GLVSOD]LMH

8 WDEOLFL MH SULND]DQD IUHNYHQFLMD '< SR]LWL"
QD NDWHJRULMH LJUDAHQRVWL 08& 9(*) DL +3 D

7DEOLFDUHNYHQFLMH '< SRJLWLYQLK L '< QHJDWLYQLK
08& 9(*) DL +3 D

08& PMHUHQMH
8NXSQR
'<
8NXSQR
9(*) PMHUHQMH
8NXSQR
'<
8NXSQR
+3 EDNWHULMD
QHJ SR] SRISR] | SRISR]{ 8NXSQR
'<
8NXSQR

5D]JOLND X 08& 9(*) X L +3 X L]PHyX '< SRJLWLYQLK

SURYMHUHQD MH )LVKHURYLP HJ]JDNWQLP WHVWRP ]DWF
LJUD&HQRVW 08& 9(*) D L +3 D SRGLMHOMHQL X G
NRQWLQJHQFLMVNH WDEOLFH LPDOH EURM LVSLWDQLND

5HIXOWDWL )LVKHURYD HJ]DNWQRJ WHVWD SRND]DOL VX
LVSLWDQLND QHPD VWDWLVWLPNL J]QDpDMQH UD]JOLNH X



L +3 S

7DEOLFD IUHNYHQFLMD ,0 SRJLWLYQLK L ,0 QHJDW!I
LJUDAHQRVWL 08& 9(*) DL +3 D

7DEOLFDUHNYHQFLMH ,0 SRJLWLYQLK L ,0 QHJDWLYQLK
08& 9(*) DL +3 D

08& PMHUHQMH
8NXSQR
0
8NXSQR
9(*) PMHUHQMH
8NXSQR
0
8NXSQR
%DNWHULMD
QHJ SR] SR]SR]| SRISR]{ 8NXSQR
0
8NXSQR

6WDWLVWLPND ]QDpDMQRVW UD]JOLND X LJUD&AHQRVWL 08
QHJDWLYQLK LVSLWDQLND SURYMHUHQD MH JLVKHURYLP
SURYMHUH QLVPR GRELOL VWDWLVWLpPNL ]QDpDMDQ UH].
+3 S



8WYUGLWL XJURNXMH OL SRVWRMDQMH EDNWHULMH
SRYHUDQL UL]JLN RG QDVWDQND %- D

7TDEOLFDRQWLQJHQFLMVND WDEOLFD &% L %- D LVSLWDQ
+3

+3 EDNWHULMD

2EROMHQM| 3R]JLWLYQR Y}l 1HIJDWLYQR | 8NXSQR

&$ SRJLWL

%( QHJDW

8NXSQR

J)LVKHURYLP HJ]JDNWQLP WHVWRP SURYMHUHQD MH YDOM
LIPHYX &$ SRJLWLYQLK L %- QHJDWLYQLK LVSLWDQLNI
SRND]DR ]QDpDMQLP S

'RGDWQH DQDOL]H

0DQQ :KLWQH\ WHVW

ODQQ :KLWQH\ WHVWRP SURYMHUHQR MH UD]JOLNXMX OL
YDULMDEOH 3RND]JDOR VH GD VH aHQH L PXaANDUFL
KHOLNREDNWHULMH = S 1DLPH &aHQD MH YI
PXaNDUDFD



IDULDBHOHNWHULMD

Bakterija

=) s =
O OHGLDQ
O
6SRO PX&aNDUFL A&HQH T oLQ oD]

A

“ 1QDpDMQR YLAL UH]XOWDW

6OLNBH]XOWDWL 0DQQ :KLWQH\ WHVWD NRMLPH MH SUR
LIUDAHQRVWL EDNWHULMH +3

.RUHODFLMH

*RRGPDQ L .UXVNDORY JDPD NRHILFLMHQW NRUHODFL
DVRFLMDFLMH NDG VX REMH YDULMDEOH PMHUHQH QD
YDULMDEOH 08& 9(*) L UD]JLQD EDNWHULMH +3 WRJD W
NRHILFLMHQWRP SULND]DQL VX X WDEOLFL



7DEOLFDDWULFD NRUHODFLMD JDPD NRHILFLMHQWL L]
NRUHODFLMH ]QDpDMQH VX QD S

9DULMDEO 08& 0 08& 0 9(*) 0 9(*) %DNWHUYULMD

GRE

0 08&

0 08&

0 9(*)

0 9(*)

%DNWHULMD +3

/JHIJHQGD 0 08& SUHJOHG 08&
0 08& SUHJOHG 08&
0 9(*) SUHJOHG 9(*)
0 9(*) SUHJOHG 9(*)
S

$QDOL]RP 1QDpDMQLK NRHILFLMHQDWD NRUHODFLMH PH}
VOMHGHUUOH
awR VX LVSLWDQLFL VWDULML YLaL LP MH 08&
]QDpDMQR VX SRYH]DQL 08& SUL SUYRP PMHUHC
+ GDNOH RQL NRML VX X VWDUWX LPDOL YLaX NI
QD GUXJRP SUHJOHGX
]DQLPOMLYR MH GD MH 9(*) SUL SUYRP PMHUHQN
08& X RED PMHUHQMD ]QDpL &WR MH YLaL 9(*) '
GUXJRP PMHUHQMX QLMH SRYH]DQ V 08& RQ V
LVSLWDQLFL X QLALP NDWHJRULMDPD
awR MH YLAL 08& WR LVSLWDQLFL LPDMX L YL&)>



5$635%$9%

8VSRUHyXMXuL RYDM UDG NRML MH SUYL WDNDY X +UY
DXWRUD L] (XURSH L VYLMHWD GRELOD VDP VOMHGHUH L

6WHLQLQJHU L VXU SURPDWUDOL VX HNVSUHVLMX
08& X UDQRP %- X QHIJDWLYDQ 8 VWXGLML VPR WELC
QLVNRJ UL]JLND &KDYHV L VXU VX LVWUDALYDOL F
QDOD] 08& X VWDQLFD V LOQOWHVWLQDOQRP PHWD:!

XVSRUHGLOL ,0 SRILWLYQH L ,0 QHJDWLYQH LVSLWDQLN
9(*) DL +3 D L QLVPR GRELOL VWDWLVWLpPNL JQDNRYLW.
VX &'; L 08& HNVSUHVLMX X %- X L ,0L 'RELOL VX SR]
VOXpDMHYD IMLKRYR LVWUDALYDQMH WDNRYVHU
FLOLQGULpPQL HSLWHO EH] YUPDVWLK VWDQLEFD SRND]XM
SRGUADYD WHRULMX GD VH SORpPDVWL HSLWHO X SRpH
VWDQLFD 2YGMH WDNRYyHU QDOD]JLPR SRYH]QLFX V QDAl
LPDOL %- QLVNRJ UL]JLND D NRG GYDMX LVSLWDQLND V !
08& 9(*) 'L ,0 WH VPR LK WUHWLUDOL DJUHVLYQLMLP
(05 3RWUHEQH VX GDOMQMH VWXGLMH NRMLPD EL VH
YUPpDVWLK VWDQLFD
BURXpPDYDMXiL UH]XOWDWH GUXJLK DXWRUD QSU 6DOL
VOX]QLFL (* VSRMD QDNRQ PXNR]JQH DEODFLMH %-
HOHNWURNRDJXODFLMRP QD X]RUNX RG EROHVQLNE
%ROHVQLFL VX SUDUHQL JRGLQH QDNRQ DEODFLMYV
NRPSOHWQH DEODFLMVNH HUDGLNDFLMH SRQRYQR GRA
YLAHVWUXNLK DEODFLMVNLK SRVWXSDND SRQRYQR VH U
8 WRP MH SHULRG X EROHVQLN SUHPLQXR QHYH]DQR
2YD QDP VSR]QDMD JRYRUL GD NRPSOHWQD UHPLVLMD ¢
PRJXUD 'RELYHQL UH]XOWDWL QDPHiX SLWDQMH XORJ
QLVNLP UL]JLNRP %- D 1DLPH $3. VH NRULVWL NDR
NRMH VX SRYUSLQVNH GXELQD SURGRUD MH RNR PP
SRQDYOMDQMH %- EDX U LUbiG] L4SDSBRMBMNMD %DUUHWWRYRJ MF
VOX]QLFH YLAHVORMQRJ SORpDVWRJ HSLWHOD |D aWR
'DQDV VH $3. SUHSRUXpPpXMH ]D TLEHFBIFE P ERY MR SKNDH QD
UHVHNFLMH .RG QD&LK VPR VH EROHVQLND RGOXpLOL



GRVWXSQH VOMHGHUH PHWRGH NRMH VH NRULVWH X O
VWXSQMD IRWRGLQDPVND WHUDSLMD 1G <$* ODVHU
QDMQRYLMD PHWRGD OLMHpPHQMD %DUUHWWRYRJ MHC
FU\RVODIEMDFLMH %- D NRULVWHUL &2 SRG SULWLVNRP
PDOLK OHJ]LMD ]DRVWDOLK QDNRQ 5)$ H OHYyXWLP QLM}
QHRSOD]LML MHGQMDND SRVHEQR ELWQR NRG RVRED V'
'UXJL MH UD]JORJ ]D WUHWLUDQMH %- D $3. RP ELR WDN
GLVSOD]LMRP QLVNRJ VWXSQMD

3RVWDYOMD VH SLWDQMH NRML VX UD]JOR]JL GMHORPLD
GXELQD SURGRUD DUJRQD X |DKYDiHQR WNLYR QHDG!
PRELOQRVWL MHGQMPBXDU ARG X4 DUHRBRRWIRIDM QD VXUDGO N
GRVOMHGQRP X]JLPDQMX ,33 D 1DLPH VYL VX EROH
VDPRLQLFLMDWLYQR VPDQMLOL GR]X OLMHND GR RQt
SRORYLPQD GR]D RG SUHSRUXpHQH

5H]XOWDWL SULND]DQL X 7TDEOLFL VX VOLMHGHUL X E
X VPLVOX ,0 QDNRQ $3& D MH GR&40OR GR UHJUHVLMH \
QDOD]L ELRSVLMH L 3+' D JRYRULOH X SULORJ *(5% X
SURPMHQDPD VOX]QLFH X VPLVOX ,0 L GLVSOD]LMH EOD
GR ]QDpDMQLMH UHJUHVLMH VLPSWRPD RGQRVQR UHJU
GDQD .RG QMLK MH SODQLUDQR GXJRWUDMQR OLMHpH
(*6 L ELRSVLMH (* VSRMD XNROLNR VH SRWYUGL ,0 Xpl
VWXSQMD 5)%$

3RWUHEQD VX VWDOQD HQGRVNRSVND SUDUHQMD V ELR
RP X GYRVWUXNRM GR]L 8 VOXpDMX HQGRVNRSVNL L SC
,33 X GR]L NRMD NRQWUROLUD VLPSWRPH *(5% D .RG %
SRWUHEQR MH SULEMHUGL HILNDVQLMLP PHWRGDPD OLMF
WUHWPDQD QLVX ULMHWNRVW VWHQRWLPQH SURPMHQH
OLMHpHQMD MH LQGLFLUDQ NRG %- D V GLVSODVWLpQ]
SRSXODFLMH 1DGDOMH SRWUHEDQ MH L UD]JYRM FLWR
LQYD]LYQD WHKQLND X]LPDQMD SRYUALQVNLK X]RUDNEC
GLIDMQLUDQH WDNR GD |DKYDiDMX YHOLNX SRYUALQX I

.RULAWHQMD HQGRVNRSVNRJ XOWUD]YXND X GLMDJQR)
MHGQDN SULND] GDMH L NDUFLQRP NRML J]DKYDuUD PXNR



VORM VXEPXNR]H

=DGDUVND &XSDQLMD LPD RNR VWDQRYQLND 8
JRGLAQMRM UD]JLQL XpLQL L]JPHVX + HIRIDJRJIDV
*(5% D MH pHVW QDODJL VH X RNR & SUHJOHGDQL

UD]JLQL GLMDJQRVWLFLUD X VYHJD QHNROLNR REROMHO
QD pLOQMHQLEX NDNR VH ]D YULMHPH (** D EROHVW GLMI
XJURFL RYRJ VXEGLMDJQRVWLFLUDQMD OH&H X VOMHGH
RGQRVQR EU]L SUROD] NURM MHGQMDN ULMHWNR X]L
RVMHiDMD QHODJRGH EROHVQLND QLVX VHGLUDQL
X]LPDQMH DGHNYDWQRJ X]JRUND X]JLPDQMH X]RUDND N
AHOXpDQL

3RWUHEQR MH SURYRGLWL LQWHQJLYQX HGXNDFLMX R
VOX]QLFH NRMH VX QDP GRVWXSQH QD HQGRVNRSX 1%,
NDGD MH PRJXiUH OR&GE UEXVBKXKKIQRNVMWP D HAPbHWNLFDPD N
GX&D YODNQD NRMD GXEOMH SURGLUX X WNLYR SULWR
DGHNYDWDQ X]JURN ]D DQDOL]X FLWRORJD 6DP ]DKYDYV
]JDQHPDULYR 7DNR EL VH L]JEMHJOH PRJXiH NRPSOLND
PLNURSHUIRUDFLMH NUYDUHQMD L VO 1D WRP VH
NRMRP VH QRYLP VXYUHPHQLP RSWLpPNLP LQVWUXPHQW|
NRMH VX SUHGPHW LVWUD&LYDQMD D NRMH GR VDGD
PRIJX GHWHNWLUDWL QDQRDUKLWHNWXUDOQH DOWHUQTE
SRpHOD SULPMHQMLYDWL X UDQRM GHWHNFLML NDUFLQ
REULVND NRORQRFLWD X UDQRM GHWHNFLML NRORUHNMW



6OLNODQRFLWRORJ\ >60LND VLQWHUQHWD@ 'DWXP
KWWS QDQR F\WRPLFV FRP WHFKQRORJ

1D SRGUXpMX LVWUDALYDQMD SURPMHQD QD WXOWX]QLFL
REXKYDWLOL VX LVWUDALYDQMHP LVSLWDQLND V QRL
NDUFLQRPRP NRG NEMXRKWIRORLOWIHQD FP LVSRG NDU(
JUDQLFH LQFL]JLYD 1D GRELYHQLP VWDQLpPQLP MH]JUDF
QDQRDUKLWHNWXUDOQLP PDUNHULPD RWNULOD VH GLV!
X]RUDND
3UYL RYBIMVWXGLMH ELR MH XWYUGLWL LJUDADMQRVW O:
MHGQMDND X RGQRVX QD QH]DKYDUHQL GLR VOX]QLFH :
MH LJUD&A&DMQRVW VSRPHQXWLK ELOMHJD QD SUYRP SU
SURYHGHQRJ OLMHpPpHQMD
%DUUHWWRY MHGQMDN SUHNDQFHUR]QD MH OH]LMD Mt
UHIOXNVQH EROHVWL -DYOMD VH QH&WR pH&UH X PX&NE
WUHQXWNX RWNULYDQMD PDOLJQH EROHVWL MHGQMDN
QLMH ]QDOR GD EROXMH RG *(5% D D VDPD HYROXFLMD
JRGLQD
,VWUDALYDQMHP MH SRWYUYyHQR GD MH L]UTIREHIYWINQ DB
NRMH VX XMHGQR MHGLQVWYHQL DOL QH L MHGLQL ¢
MHGQMDND 60X]QLFD QH]DKYDUHQD SURPMHQDPD QHP
QDOD]D 08& 7DNRYyHU VH YLGMHOR GD X %- X QLVNRJ



SDWRKLVWRORANRP X]J]RUNX WNLYD ,VWUD&LYDQMHP
NDUDNWHULVWLpPQR VDPR |]D PHWDSOD]LMX YLAHVORMQ
AWR MH GUXJL NDUDNWHULVWLpPDQ SDWRKLVWRORENL
HNVSUHVLMD QDODJL L X VOX]QLFL X NRMRM SRVWRML L
REJLURP QD WR GD MH RVQRYQL XpLQDN 9(*) D XWMH
QHRSODVWLPQR SURPLMHQMHQRP WNLYX

08& L 9(*) LJUDAHQL VX SRVWRWNRP = L DSVROXW
WH RG GR RYLVQR R NROLpPLQL PUOMD NRMH VX VH
VYDNLK VWDQLFD 8 SHULRGX RG SUYRJ GR GUXJRJ
9(*) X A4WR MH YLGOMLYR X 7DEOLFL 9ULMHGQRVW KL
]QDPDMQRP KL NYDGUDW Gl S 1DLPH SRYHI
D RG QXOD SRVWR D VPDQMLR EURM RQLK V 9(*) RP YHi
QDSRPHQXWL GD RSHULUDQL SDFLMHQWL QMLK QLVX
DQDOL]JH XVSRUHGLOL VPR WUL NDWHJRULMH LVSLWDQL
RVWDR LVWL LOL VH VPDQMLR RG SUYRJ GR GUXJRJ SUH
60LFL L] NRMLK MH YLGOMLYR GD VH LJUD&HQRVW 9(*)
NRG LVSLWDQLND D VPDQMLOD VH NRG LVSLWDQLNI

]D QMLK QHPD YULMHGQRVWL ]D 9(*) $QDOL]D MH SRNTE
VWDWLVWLPNL ]QDpDMQR UD]JOLNXMX V REJLURP QD GXO
SUHJOHGD ) S 9ULMHPH UD]JPDND L]PHVyX G

GXOMH NRG LVSLWDQLND NRMLPD VH 9(*) SRYHiUDR GR C
RGUDADYDWL QHUHGRYLWR X]JLPDQMH ,33 D X WHUDSLML
VNUDGUHQMD YUHPHQVNRJ UD]JPDND L]JPHyX GYDMX SUHJO
7HUDSLMD NRMD MH SULPLMHQMHQD L]JPHYyX SUYRJ L

VPDQMHQMH 9(*) D X VOX]QLFL REROMHOLK RG %- D W
GMHORYDOD QD VPDQMHQMH LJUDAHQRVWL 08& L]PHVyX ¢
%XGXiUL VX VYL LVSLWDQLFL ELOL QD WHUDSLML ,33 RF
SDWRKLVWRORANL DJUHVLYQLMRP EROHVWL QDPHUH V
]ODpDMQR GMHORYDOD QD VPDQMHQMH 9(*) D LIPHyX G
VPDQMHQMH 08& &WR SND]XMH GRELYHQD YULMHGQR
]ODpDMQD KL NYDGUDW Gl S

08& MH ELR QHJDWLYDQ WHN QDNRQ DEODWLYQLK WHK
'UXJL MNWXGMMH ELR XWYUGLWL LJUDAHQRVW 08& L 9
DGHQRNDUFLQRPD MHGQMDND 'LVWULEXFLMD LVSLWDC



7DEOLFL L] NRMH MH YLGOMLYR GD VH NOLQLpND G
UD]JOLNXMX 6WDWLVWLPND J]QDpDMQRVW RYH UD]JOLNH
S X REJLU QLVX X]JHWD RSHULUDQD SDFLMHQWD
8 VWXGLML MH SUL SUYRP HQGRVNRSVNRP SUHJOHGX
LVSLWDQLND 3URYMHUD XpLQMHQD )LVKHURYLP HJ]DN\
SRND]DOD |QDpDMQRVW UD]OLNH LJUD&HQRVWL 08& S
VOX]QLFH REROMHOLK RG DGHQRNDUFLQRPD MHGQMDN
J)LVKHURY HJ]DNWQL WHVW QLMH VH SRND]DR ]QDpDMQL
PRAHPR UD]JOLNRYDWL LVSLWDQLNH V &$ RP L RQH V %-
]JDVWXSOMHQ X YUPpDVWLP VWDQLFDPD NRMH VH QDOD]H
'RYRGHUL X YH]X 9(*) V REROMHOLPD RG &$ L %- D )LVK
QLMH SRND]DOD VWDWLVWLPND J]QDNRYLWRVW &WR ]QD
UD]JOLNRYDWL RQH V &% RP L RQH V %- RP 5D]ORJ R
PLQMHQLFRP GD MH SULVXWQRVW 9(*) D ]DELOMHAHQD L
GRND]DOL VX GD MH HNVSUHVLMD 9(*) D X NRUHODFI
SURJQRVWLPNX YULMHGQRVW
=D SUHWSRVWDYLWL MH GD MH X]JRUDN RG pHWLUL LVS
PRJOR ]JDNOMXpLWL NDNR LJUD&DMQRVW 08& L 9(*) D QI
LVSLWDWL QD YHUHP EURMX LVSLWDQLND WH EL MH YDO
7UHUL VWN®GLMH ELR MH XWYUGLWL MH OL HNVSUHVLMD
GHWHUPLQDFLML LQWHVWLQDOQH PHWDSOD]LMH L GLVS
,QWHVWLQDOQD PHWDSOD]LMD ,0 VH SDWRKLVWRORAN
YUpDVWH L SDQHWRYH VWDQLFH WLS WDQNRJ FULMHYC
.., NDUDNWHULJLUDMX VXOIRPXFLQL WLS GHEHORJ F
'LVSODVWLPQH SURPMHQH ]DKYDUHQH VOX]QLFH WDNRY
YLVRNL VWXSDQM 9Li&L VWXSDQM GLVSOD]LMH NDUDNMW
DWLSLPQH PLWR]H
9L4AL VWXSDQM 9(*) SRILWLYLWHWD L]QDG YH]DQ M
AWR MH NDUDNWHULVWLpPQD SRMDYD X UD]JYRMX QHRS
QDOD]L VH X VOX]QLEDPD V ,0 WLSD ,,, L GLVSOD]LMRP
08& SRJLWLYLWHW MH MHGLQVWYHQD SRMDYD X YUpD)\
SRVWRMDQMD %- D
JLVKHURYLP HJ]JDNWQLP WHVWRP XVSRUHGLOL VPR L]JUL
QHJDWLYQLK LVSLWDQLND ]DWLP UD]JOLNX X L]JUD&HQI



QHJDWLYQLK WH UD]JOLNX X L]JUDAHQRVWL +3 D 7DEOL
LIPHYX '< SRJLWLYQLK L '< QHIJDWLYQLK LVSLWDQLND Q
5DJORJ YMHURMDWQR OHAL X PDORP X]JRUNX LVSLWDQLN
=DWLP VPR LVWLP WHVWRP XVSRUHGLOL L]JUD&HQRVW 0
LVSLWDQLND ]DWLP UDJOLNX X LJUD&HQRVWL 9(*) D L]
UDJOLNX X LJUD&HQRVWL +3 D L]JPHyX ,0 SRJLWLYQLK L ,i
DQDOL]DPD QLVPR GRELOL VWDWLVWLpPNL JQDNRYLW U
08& 9(*) L +3 L]JPHyX ,0 SRILWLYQLK L ,0 QHJDWLYQLK L
 PXQXKLVWRNHPLMVNL UH]XOWDWL SRGXGDUDMX VH VD
9(*) D QLMH ELR X]JURPQR SRVOMHGLPQR YH]DQ X] YL&L
ELR YH]DQ X] pH&uX SRMDYQRVW SRJLWLYQRJ QDOD]D Q
SRVWRMDQMD ,0 L LOL GLVSOD]LMH

,0 VH PR&H UD]YLWL VYXJGMH JGMH LPD SORPDVWRJ HS
VWHSHQLFD GR UD]YRMD NDUFLQRPD 8 LVWUDA&LYDQMX
NUHUH VH RG + X] SURJUHVLMX X DGHQRNDUFLQ
.33 VX RVQRYD X OLMHpPHQMX L NRQWUROL %- D %- EH]
WUHWLUD VH DEODWLYQLP WHKQLNDPD D %- V GLVSOL
NDR &WR MH HQGRVNRSVND UHVHNFLMD LOL HQGRVNRS!
NLUXUAND H]RIDJHNWRPLMD

YHWYUWLVWMGEIMHVM ELR XWYUGLWL X]URHINXIMFHR EODLF \SORDU WS
]JDKYDUHQRM VOX]QLFL SRYHUDQL ULJLN RG QDVWDQND
7DEOLFL

JLVKHURYLP HJ]DNWQLP WHVWRP XVSRUHGLOL VPR L]JUI
QHIJDWLYQLK LVSLWDQLND L GRELOL ]JDQLPOMLY UH]XC
]QDPDMQLP S AWR ]QDpL GD VH QD RVQRYX L]JUDAI
PR&H UD]JOLNRYDWL LVSLWDQLNH V &$ L RQH V %- RP =
.DNR MH YHiU QDJOD&HQR LDNR MH ]QDpDMQR RYDM Q
LPDOL VDPR pHWLUL LVSLWDQLND V &$ 7H]X WDNRVHU

YHUHP EURMX LVSLWDQLND 60LpDQ UH]XOWDL LPDOL V.
SRILWLYDQ QDOD] + 3 X VOX]QLFL &HOXFD VD ]DaAWLWQL
08& MH L]JUD&HQ X LQWHVWLQDOQRM PHWDSOD]LML X
PXFLQD X SURJUHVLYQLP ID]JDPD NURQLPQRJ JDVWULWL"
+3 RPRJIJXUXMH LGHQWLILNDFLMX LQWHVWLQDOQH PHW
HNVSUHVLMRP 8HOXpDQLK PXBHQORNMRE US&VLME &0 8 &



08& SRX]GDQ MH SRND]DWHOM LQWHVWLQDOQH BMORDLEL
]JDUDAHQLK RVRED REROMHOLK RG NURQLpPQRJ JDVWULW
RG & RVWDMH NDR LGHMD EXGXUHJD UDGD 6WRJD EL
LPDMX PDQMX L]JUD&HQRVW EDNWHULMH +3 WUHEDOR V
EXGXULP LVWUDALYDQMLPD 8 QD&LK MH LVSLWDQLND 0
VSROX X RGQRVX QD SRVWRMDQMH +3 60OLND 1DLPH
+3 QHJR PX3NDUDFD 1HPD MDVQRJ REUD]JORAHQMD |
RGQRVD LVSLWLYDQLK YDULMDEOL JDPD NRHILFLMHQW
SRND]DOD MH VOMHGH i H
AWR VX LVSLWDQLFL VWDULML YL&L LP MH 08& Q
QHUHGRYLWLP NRULAWHQMHP SUHSRUXpPHQH WHUDSL|
]QDPDMQR VX SRYH]DQL 08& SUL SUYRP PMHUHQMX
LVSLWDQLFL NRML VX X VWDUWX LPDOL YL4X NDWHJR
SUHJOHGX PRJXUD YH]D V QHUHGRYLWLP NRULGWHQ]
=DQLPOMLYR MH GD MH 9(*) SUL SUYRP PMHUHQMX ]
RED PMHUHQMD ]QDpL WR MH YL&L 9(*) WR MH PDQI
LVWUDALYDWL 9(*) SUL GUXJRP PMHUHQMX QLMH SF
SD VX VYL X QLALP NDWHJRULMDPD
AWR MH YL3L 08& WR LVSLWDQLFL LPDMX L YL&X NDW
SRVWRMDQMH +3 R]QDpDYD V + ]JQDND SOXV YLAD I



=$./-8y&,

08& SRJLWLYQRVW MH MHGLQVWYHQD X YUpDVWLP
SRND]DWHOM DQJLRJHQH]H X VOX]QLFL REROMHOLK
QD VWYDUDQMH YDVNXODUQH PUH&H X QHRSODVWLD
,JUDAHQRVW 08& L 9(*) D X DGHQRNDUFLQRPX MHGC
X QD&HP LVWUDALYDQMX 4WR MH YMHURMDWQR SRV
(NVSUHVLMD 08& L 9(*) D X VOX]QLFL %- QLMH VH
NRULVQRP X GHWHUPLQDFLML GLVSOD]LMH -HGDQ
EURM GLVSOD]LMD SRJLWLYQLK QDOD]D SD MH RY
VOX]QLFL %- ]D GHWHUPLQDFLMX GLVSOD]JLMH SRWL
YHULP EURMHP GLVSOD]JLMD SRJLWLYQLK QDOD]D
+HOLFREDFWRBHSLORWL SURWHNWLYQL XpLQDN QD
LVWUDALYDQMXQ B RPBRMOL] GMAHQRVWL EDNWHULMH +
UD]JOLNRYDWL LVSLWDQLNH V &$ L RQH V %- RP SUL p
D 5H]XOWDW VH WUHED X]HWL VD YLVRNRP GR]RP RS
&$

'XJRWUDMQD,3BHUD MHMIRVQRYD X OLMHpPHQMX L St
=QDpDNQR MH GMHORYDOD QD VPDQMHQMH 9(*) D L
XpLQND QD VPDQMHQMH 08&



6%a(79%.

&LOM LVWURRQOYDRW®I LVWNWUDLQWN DL NHB ABIMRQRVW 08&
VOX]QLFH REROMHOLK RG %DUHWWRYRJ MHGQMDND SRWR
MH OL LIUDADMQRVW 08& L 9(*) D X VOX]QLFL %- D NRULVC
SRNX&G&DOL XWYUGLWL X]URNXMNG®\FRE SRMMDR VEDYRDBEHEDRNWV
SRYHUDQL UL]JLN RG QDVWDQND %- DL DGHQRNDUFLQRPD

%DUUHWWRY MH MHGQMDN SUHNDQFHUR]D pLMD MH SRM
9DAQRVW RYH EROHVWL MH X pLQMHQLFL GD VH UDGL R
DGHQRNDUFLQRP ,JUDADMQRVW JOLNRSURWHLQD 08& |
PRaAH VH GRYHVWL X YH]X V YHULP UL]JLNRP UD]YRMD D
EROHVQLND NRML UD]JYLMX NDUFLQRP H]JRIDJRIJDVWULPQ
HYROXFLMD RG %- D GR NDUFLQRPD WUDMDOD + JRC

ODWHULMDOB LWPHBAREHMH XNOMXpHQR EROHVQLND VL
VD LQWHVWLQDOQRP PHWDSOD]LMRP L LOL GLVSOD]LM
SURWRQVNH SXPSH 'LMDJQR]D MH SRWYUYHQD SDWRKL
9(*) D LPXQRKLVWRNHPLMVNRP DQDOL]RP

5HIXOWIDMYHGHQLP LVWUDALYDQMHP SRWYUGLOL VPR O
WH 9(*) NDR RVQRYX VWYDUDQMD YDVNXODUQH PUHAH
%- D 2WNULYHQR MH pHWYRUR EROHVQLND X UDQRP V
XpLQMHQD NLUXUAND UHHNFLMD EROHVQLND VD %(
MHGDQ ]D (05 D LK MH OLMHpPpHQR ,33 RP 1DNRQ S
SDWRKLVWROR&GNRM L LPXQRKLVWRNHPLMVNRM DQDOL
/HUDSLMD ,33 RP |QDpDMQR MH GMHORYDOD QD VPDQMHC
LPDOD XpLQND QD VPDQMHQMH 08& NRML MH ELR QHJD
5)$ L (05 1D RVQRYX SDUDPHWUD 08& QLVPR PRJOL UD]
%- RP 5D]J]ORJ OHAaL X pLQMHQLFL GD MH 08& ]DVWXSONM
NRG %- DL NRG &% D ,VWR VH RGQRVL L QD 9(*) QD R
UDJOLNRYDWL RQH V &% RP L RQH V %- RP 5D]JORJ R
PLOQMHQLFRP GD MH SULVXWQRVW 9(*) D ] DELOMHAaHQD L
JLVKHURYLP HJ]DNWQLP WHVWRP XVSRUHGLOL VPR L]JUDA
QHIJDWLYQLK LVSLWDQLND ]DWLP UD]JOLNX X LJUDaAaHQRVW|



WH UD]JOLNX X LJUD&8HQRVWL +3 D 8 VYH WUL DQDOL]JH L]
GRELOL VWDWLVWLpPNL JQDNRYLW UH]XOWDW 5D]JORJ YMH!
SRILWLYDQ QDOD] GLVSOD]LMH 1D RVQRYX L]JUD&AHQRVWL
UDJOLNRYDWL LVSLWDQLNH V &$ L RQH V %- RP SUL pHPX

=DNOMXpPpB& SRJLWLYQRVW MH NDUDNWHULVWLpPQD ]D Y
QLMH MHGLQL ELRPDUNHU 9(*) MH SRND]DWHOM DQJLR
MHGQMDND VD L LOL EH] ,0 L '< QLVNRJ VWXSQMD 8C
MHGQMDND 8NXSQR RYD GLVHUWDFMMD XSXFXMH QD S
(* VSRMD L NRG LVSLWDQLND VD PLQLPDOQLP HQGRWVI
NODVLpPpQX SDWRKLVWRORaANX DQDOL]X SRND]DOD VH
LPXQRKLVWRNHPLMVNH DQDOL]H 08& L 9(*) D NDR SRN
THDUSLMD LQKLELWRULPD SURWRQVNH SXPSH MH L GD
DEODWLYQLK WHKQLND NDR aWR VX $3. 5)$% (05

/-8y1( 5,-(y, YDUUHWWRY MHGQMDN JOLNRSURWHLQ 08¢
PLPEHQLN UDVWD LQKLELWRU SURWRQVNH SXPSH ,33



6800%$5<

(;35(66,21 2) 08&,1 &25( 32/<3(37,'( 08& $1' 9$6&8/$5
(1'27+(/,$/ *52:7+ )$&725 9(*) ,1 %$55(7796 (623+$*86

%DFNJURMXKHGDLP RI WKLV VWXG\ ZDV WR GHWHUPLQH H]J
PXFRVD WLVVXH LQ SDWLHQWYV ZLWK %DUUHWW HVRSK
FDUFLQRPD DQG WR GHWHUPLQH ZKHWKHU H[SUHVVLRQ
EH XVHIXO LQ GHWHUPLQLQJ G\VSODVLD

‘H DOVR WULHG WR GHWHUPLQH ZKHWKHU H[LVWHQFH R/
FDXVHG LQFUHDVHG ULVN IRU %( DQG DGHQRFDUFLQRPD
%DUUHWW V HVRSKDJXV LV D SUHFDQFHURXYVY OHVLRQ Z¥
FRQVWDQWO\ ULVH 7KH LPSRUWDQFH RI WKLV GLVHDVH
WKUHH GHJUHH PHWDSODVLD G\VSODVLD DGHQRFDUFL
08& DQG 9(*) LQ WKH PXFRVD RI %DUUHWW HVRSKDJXV I
GHYHORSLQJ HVRSKDJHDO DGHQRFDUFLQRPD $OPRVW
HVRSKDJRJIJDVWULF MXQFWLRQ GLG QRW NQRZ WKDW WK
WR FDQFHU ODVW \HDUV

ODWHULDOLYV DQ@QKHPYWXEBGNVNQFOXGHG SDWLHQWYV ZLWK
VHIPHQWY ZLWK LQWHVWLQDO PHWDSODVLD DQG RU G
SURWRQ SXPS LQKLELWRUV 7KH GLDJQRVLV ZDV FRQILU
H[SUHVVLRQ RI 08& DQG 9(*) E\ LPPXQRKLVWRFKHPLVW

5HVX®WXG\ KDYH FRQILUPHG WKH 08& SRVLWLYLW\ RI J
FUHDWLRQ RI WKH YDVFXODU QHWZRUN LQ WKH PHWDSO
SDWLHQWY LQ WKH HDUO\ VWDJH RI HVRSKDJHDO DGHQF

SDWLHQWYV ZLWK %( ILYH RI WKHP KDG FRQGLWLRQV |
DQG RI WKHP ZHUH WUHDWHG ZLWK 33, V $IWHU WKH
LPXQRKLVWRFKHPLVWU\ DQDO\VLV FRQILUPHG WKH UHJL
33, VVXEVWDQWLDOO\ KDG LQIOXHQFH LQ UHGXFWLRQ F
HITHFW LQ UHGXFLQJ 08& ZKLFK ZDV QHJDWLYH DIWHU
(05 %DVHG RQ WKH SDUDPHWHU 08& ZH FRXOG QRW G
ZLWK %( 7KH UHDVRQ OLHG LQ WKH IDFW WKDW 08& ZD!



$OVR EDVHG RQ WKH SDUDPHWHU RI 9(*) ZH FRXOG QR\
ZLWK %( 7KH UHDVRQ OLHG LQ WKH IDFW WKDW WKH SU
WKH &$ HVRSKDJXV

:LWK J)LVKHU H[DFW WHVW ZH FRPSDUHG WKH H[SUHVVL|
QHJDWLYH VXEMHFWVY WKHQ WKH GLIIHUHQFH LQ WKH L
QHJDWLYH DQG WKH GLIITHUHQFH LQ WKH LQWHQVLW)\ RI
DQG '< QHJDWLYH ZH GLG QRW IRXQG D VWDWLVWLFDOO
OLHG LQ D VPDOO VDPSOH RI VXEMHFWV ZKR KDG D SRV
RI EDFWHULD +3 LQ WKH HVRSKDJHDO PXFRVD ZH FRXO(
ZLWK %( DPRQJ ZKLFK WKRVH ZLWK WKH &$ KDG D VPDO

&RQFOXU8BRQ SRVLWLYLW\ LV FKDUDFWHULVWLF IRU JRE!
WKH RQO\ ELRPDUNHU 9(*) LV DQ LQGLFDWRU RI DQJLRJ
HVRSKDJXV ZLWK RU ZLWKRXW DQ ,0 DQG ORZ JUDGH
WKH PXFRVD RI WKH HVRSKDJXV 7KLV GLVVHUWDWLRQ L
VDPSOHV IURP WKH (* MXQFWLRQ LQ SDWLHQWYV ZLWK P
&ODVVLF KLVWRSDWKRORJLF DQDO\WLYV VKRZHG WKH EH
DQDO\WLV RI 08& DQG 9(*) DV LQGLFDWRUV IRU GHYHOF
SURWRQ SXPS LQKLELWRUV LV VWLOO EDVLF SURWREFRC
GHYHORSPHQW RI DEODWLYH WHFKQLTXHYV VXFK DV $6)

H\ZRUGWM O UUHWW V RHVRSKDJIXV*)OXHALWFKRDHK &IPSR MK H
IDFWRU 3URWRQ SXPS LOQKLELWRU 33,



[,7(5$7858%

9DQ 'H %RYHQNDPS -+ .RUWHODQG 9DQ ODOH $0
(LQHUKDQG $: (FWRUV 1/ 'HNNHU - *DVWULF W\SH|
H[SUHVVLRQ LQ %DUUHWW V RHVRSKDJXV LV GLVW
08& +LVWRSDWKRORJ)\

&RXYHODUG $ 3DUDI ) *UDWLR 9 6FRD]HF -< +pQ
$QJLRIJHQHVLY LQ WKH QHRSODVWLF VHTXHQFH RI
9(*) H[SUHVVLRQ - 3DWKRO

%XUMRQUDSSD 6& 5HGGLPDVX 6 1DZD] = *DR : 6
H[SUHVVLRQ SURILOH LQ %DUUHWW V G\VSODVLD
HVRSKDJXV ,QGLDQ - &DQFHU

3XODQLU 5 *DVWURH]RIDIJHODQD UHIOXNVQD ERO*}
*DVWURHQWHURORJLMD L KHSDWRORJLMD =DJUHE

60HLVHQJHU DQG )RUGWUDQ V *DVWURHVRSKDJHI
&RPSOLFDWLRQV 8 )HOGPDQ O )ULHGPDQ /6 %UL
JRUGWUDQYV *DVWURLQWHVWLQDO DQG /LYHU 'LVI

+

2QR + .RQGR + *RWRGD 7 L VXU (QGRVFRSLF PXF

HDUO\ JDVWULF FDQFHU *XW

ILSSLQFRWW :LOOLDPV HW :LONLQV OHGLFDO OHQ

ILSSLQFRW :LOOLDPV HW :LONLQV 7KH :DVKLQJWF
L]G 6W /RXLV OLVVRXUL VWU

+DUULVRQ OXpQLQD SRYUDUDQMH L SUREDYQH W

PHGLFLQH 6SOLW 30DFHER G R R VWU

3XODQLU 5 *DVWURH]RIDJHDOQD UHIOXNVQD EROH

% ,QWHUQD PHGLFLQD =DJUHE 1DNODGD /MHYDN

%RQGH 3 6XL * 'KDUD 6 :DQJ - %URRU $ .LP ,)

0 -DIIH ( ORQWJRPHU\ ( ODLWUD $ +DUPRQ -: &\

DQG JHQH H[SUHVVLRQ SURILOLQJ LQ WKH UDW UF

7KRUDF &DUGLRYDVF 6XUJ +

+\XQ -- +\H 6/ 1D\RXQJ . 5\RXQJ +1 +\XQ & OLQ ¢

IRU 5HJUHVVLRQ Rl %DUUHWW V (VRSKDJXV E\ 3UR



.RUHD - 1HXURJDVWURHQWHURO ORWLO
3XODQLi# 5 7XPRUL MHGQMDND 8 9XFHOLU % XUFL
KHSDWRORJLMD =DJUHE OHGLFLQVND QDNODGD
06' 3ULUXPQLN GLMDJQRVWLNH L WHUDSLMH )DUP
6SOLW 30ODFHER G R R VWU

06' 3ULUXPQLN GLMDJQRVWLNH L WHUDSLMH *DVW
3O0DFHER G R R VWU -

%HUJPDQ -- %DUUHWW V HVRSKDJXV (YDOXDWLR(
> QWHUQHW®@ >FLWLUDQR VYLEQMD @ 'RVWX
KWWS ZZZ XSWRGDWH FRP FRQWHQWY EDUUHWW
EDQG LPDJLQJ

‘DWVRQ -3 %HQQHWW 0. *ULIILQ 60 ODWWKHZVRC
SODVPD FRDIJXODWLRQ RQ HRVRSKDJHDO DQG JDV

+

%UDQG ( 3HDUOPDQ + (OHFWURVXUJLFDO GHEXO!
WHFKQLTXH XVLQJ WKH DUJRQ EHDP FRDJXODWRU
'DQLHOO -) )LVKHU % $OH[DQGHU : /DSDURVFRSL
FRDJXODWRU ,QLWLDO UHSRUW - 5HSURG OHG

/IHZLV 5- &DFFDYDOH 5- 6LVOHU *( 9$76 DUJRQ E|
GLIIXVH HQG VWDJH ELODWHUDO EXOORXV GLVHD\

+

)DULQ * *UXQG .( 7THFKQRORJ\ RI DUJRQ SODVPD |
UHJDUG WR HQGRVFRSLF DSSOLFDWLRQV (QGRVF

*LQVEHUJ ** %DUNXQ $1 %RVFR -- %XUGLFN -6 H
FRDJXODWRU *DVWURLQHVW (QGRVF +
9DUJR -- &OLQLFDO DSSOLFDWLRQV RI WKH DUJRC
(QGRVF +

2YHUKROW %) 3DQMHKSRXU 0 .QR[YLOOH :KDW D
WKHUDS\ IRU %DUUHWW V HVRSKDJXV" 2(62 ERRNYV

-XQFWLRQ LQWHUQHW  FLWLUDQR SURVLQFD
KWWS ZZZ KRQ FK 2(62 ERRNV 9ROB B(VRB-XQFW!|I
5DJXQDWK . .UDVQHU 1 5DPDQ 96 +DTTDQL 07 3l

(RGRVFRSLF DEODWLRQ RI G\ WSODVWLF %YDUUHWW
FRDIXODWLRQ DQG SKRWRG\QDPLF WKHUDS\ D UL



HIILFDF\ DQG FRVW HIIHFWLYHQHVYVY G6FDQG - *DVW
&KHQ 0 &DL ( +XDQJ - <X 3 /L. HW DO 3URJQRYV
HQGRWKHOLDO JURZWK IDFWRU H[SUHVVLRQ LQ SI
VI\VWHPDWLF UHYLHZ DQG PHWD DQDO\VLV &DQFH

+

3HUHLUD /LPD -& %XVQHOOR -9 6DXO & 7RQHORYV
%OD\D & +LJK SRZHU VHWWLQJ DUJRQ SODVPD FR
%DUUHWW V HVRSKDJXV $P - *DVWURHQWHURO
,'YHNRYLU + ODUNR& 3 *UXEHOLU 5DYLG . OMHVWR
OLMHPHQMX QRYRWYRULQD SUREDYQH FLMHYL o0O(
+X < -RQHV & *HOOHUVHQ 2 :LOOLDPV 9% :DWVR
%DUUHWW HVRSKDJXV GHR[\FKROLF DFLG XS UHJ}
FRQFHUW ZLWK &'; LQ KXPDQ HVRSKDJHDO FHOOV
OF,QWLUH 0* 6RXF\ * 9DXJKDQ 7/ 6KDKVDIDHL $
VSHFLILF PDUNHU RI JREOHW FHOO PHWDSODVLD |
JDVWURHVRSKDJHDO MXQFWLRQ $P - 6XUJ 3DWKR
6]DFKQRZLF] 6 &HFFRQHOOR , 5LEHLUR 8 ,UL\D
OXFLQ SDWWHUQ UHIOHFWY WKH RULJLQ RI WKH D
UHWURVSHFWLYH FOLQLFDO DQG ODERUDWRULDO
5LHGHU ) %LDQFDQL 3 +DUQHWW . <HULDQ / )DO
JDVWURHVRSKDJHDO UHIOX[ GLVHDVH LPSDFW RQ
FDUFLQRJHQHVLV $P - 3K\WLRO *DVWURLQWHVW /]
<XDQ - +HUQDQGH] -& 5DWXDSOL 6. 5XII .& 'H 3F
B3UHYDOHQFH RI EXULHG %DUUHWW V PHWDSODVLLE
UDGLRIUHTXHQF\ DEODWLRQ (QGRVFRS\
ORUL\DPD 1 $PDQR < OLVKLPD< 2NLWD . 7DNDKD
WKH FOLQLFDO VLJQLILFDQFH RI VWURPDO DQJLR.
*DVWURHQWHURORJ\ +HSDWRO 6XSSO 6
9DVFXODU HQGRWKHOLDO JURZWK IDFWRU >,QWHL
'RVWXSQR QD DGUHVL KWWS HQ ZLNLSHGLD RU.
‘HL 4X -LQ 'RQJ )X )DQJ <DQJ *RQJ /L <DQJ <D /L
HW DO &OLQLFDO LPSOLFDWLRQV RI 37(1 DQG 9(*)
PLFURYHVVHO GHQVLW\ LQ HVRSKDJHDO VTXDPRX\

s



ODOH\ && OXOWLVWDJH FDUFLQRJHQHVLV LQ %DUI

BWHLQLQJHU + 3IRIH '$ O0(OOHU + +DDJ 6XQMLF *
&': DQG 08& LQ %DUUHWW V PXFRVD 3DWKRO 5H)\
'DPDQLD ' 5R\ +. 6XEUDPDQLDQ + :HLQEHUJ '6 51
1DQRF\WRORJ\ Rl UHFWDO FRORQRF\WHV WR DVVH
FDQFHUL]DWLRQ &DQFHU 5HYV +

%DEX 6' -D\DQWKL 9 'HYDUDM 1 5HLV &$ 'HYDUD
PXFLQV 08& 08& $& DQG 08& LQ +HOLFREDFWHU
QHRSODVWLF DQG QHRSODVWLF KXPDQ JDVWULF F
5LFKWHU -( 7KH UHIUDFWRU\ *(5' SDWLHQW :RUO

+

6DOLJUDP 6 7RIWHODQG 1 :DQL 6 *XSWD 1 ODWK
WHUP UHVXOWYV Rl WKH PXFRVDO DEODWLRQ RI %L
UHFXUUHQFH (QGRVF ,QW 2SHQ (£
7UNPHQ ,d %DuV+0O-1 8UD] 6 <HUGHO 0$ OHPO
&'; &2; DQG 08& H[SUHVVLRQV LQ %DUUHWW V H
GHWHUPLQDWLRQ RI WKH G\VSODVLD" 7XUN 3DWR(
:UD\' $ 5LFH 5 /RYH O (QGRVFRSLF 80WUDVRXQG
'\WVSODVLD 8OVWHU OHG - +

&KDYHV 3 &UX] & 'LDV 3HUHLUD $ 6XVSLUR $ GH
*DVWULF DQG LQWHVWLQDO GLIIHUHQWLDWLRQ LQ
DGHQRFDUFLQRPD 'LV (VRSKDJXV +
+DKQ +3 %ORXQW 3, $\XOL . 'DV .0 6RX]D 5 6SH
GLIIHUHQWLDWLRQ LQ PHWDSODVWLF QRQJREOHYV
$P - 6XUJ 3DWKRO +

)DVDQHOOD .( %LVWD 5. 6WDWRQ . 5L]YL 6 8SWW
DUFKLWHFWXUH ODUNHUV RI *DVWULF &DUGLD DQC
(VRSKDJHDO &DQFHU )LHOG (IIHFW - &DQFHU
JLRFFD 5 9LOODQL / 7THQWL 3 6ROFLD ( &RUQDJJ
&KDUDFWHUL]DWLRQ RI IRXU PDLQ FHOO W\SHV LQ
LQWHVWLQDO FROXPQDU DQG JREOHW FHOOV $Q
XOWUDVWUXFWXUDO VWXG\ Rl HDUO\ DQG DGYD

+



*DUXG 66 .HLOLQ 6 &DL 4 :LOOLQJKDP )) 'LDJQR
%DUUHWWYIV HVRSKDJXV IRU WKH HQGRVFRSLVW

6KDUPD 9. &URZHOO 0' +RZGHQ &: 2QIHFWLRQ ZL
S\ORUL LV SURWHFWLYH DJDLQVW %HUUHWW V HV
$ PHWDDQDO\VLY *DVWURHQWHURORJ\ 6XSSO
.KRU 76 $OIDUR (( 2RL (0 /L < 6ULYDVWDYD $ )X
H[SUHVVLRQ Rl 08& $& 08& 08& &' DQG &'; L
LQWUDPXFRVDO DGHQRFDUFLQRPDV ZLWK LQWHVW
HYLGHQFH RI GLVWLQFW JDVWULF DQG LQWHVWLQ
(VRSKDJXV" $P - 6XUJ 3DWKRO -
*DVWULF &DQFHU &DUFLQRPD ODUNHUV >, QWHUQ
'RVWXSQR QD KWWS ZZZ DQWLERG\EH\RQG FRP



a,92723,6

OHODQLMD 5D&RY 5DGDV URYHQD MH JRGLQH X =DG
ANROH X =DGUX QDVWDYLOD MH YLVRNR REUD]RYDQM|
=DJUHEX 'LSORPLUD®IDOMH3IRYUDWNRP X URGQL JUDG %
GYRJRGLAQML vwDa&a WH SRpHOD UDGLWL X VOXAaEL KL
PHGLFLQH WH SHGLMDWULMVNRM DPEXODQWL
6SHFLMDOL]DFLMX LQWHUQH PHGLFLQH ]DSRpHOD MH
PLORVUGQLFH X =DJUHEX JGMH MH X YHOMDOpL JRG
JRGLQH ]DYUaLob MH VXEVSHFLMDOLVWLpPNR XVD)
KHSDWRORJLMH 3RWRP MH VOLMHGLR 3RVOLMHGLSORP
6YHXpLOLAWX -RVLSD -XUMD 6WURVVPD\HUD X 2VLMHN
NROHJLMLPD )L]JLRORJLMD L OHGLFLQD L WXUL]DP QD
=DGUX
-HGQD MH RG DXWRULFD XGAEHQLND OHGLFLQD L WXUL
.DR SR]YDQL SUHGDYDp VXGMHORYDOD MH QD EURMQLF
XGAEHQLNX )L]JLRORJLMD ]D VWXGHQWH VHVWULQVWYD
yODQLFD MH +/. +UYDWVNH OLMHpPQLpNH NRPRUH +*!
(&&2 (XURSHDQ &URKQ+*VY DQG &ROLWLYV 2UJDQLVDWLRQ
=DSRVOHQD MH X 2SURM EROQLFL =DGDU NDR VSHFLM
S9RGLWHOMLFD MH 2+%3 D L &HQWUD |]D KLWQX PHGLFLQ?>

%,2*5$3+,&$/ 127
OHODQLMD 5D&RY 5DGDV ZDV ERUQ LQ LQ =DGDU
$IWHU JUDGXDWLQJ DW PHGLFDO VFKRRO LQ =DGDU F
6FKRRO 8QLYHUVLW\ RI =DJUHE $IWHU JUDGXDWLRQ U
$IWHU WZR \HDUV WUDLQLQJ SHULRG VKH VWDUWHG V
DVVLVWDQFH IDPLO\ PHGLFLQH DQG ZLWK SHGLDWULF S
VWDUWHG VSHFLDOL]DWLRQ LQ ILHOG RI LQWHUQD
OHUF\ LQ =DJUHE ZKHUH VKH SDVVHG WKH ILQDO HI[DF
WKUHH \HDUV ODWHU HQGHG VXE VSHFLDOLVW WUDLQL
7KHQ IROORZHG SRVWJUDGXDWH VWXG\ OHGLFLQH DQG
6LQFH VKH KDV EHHQ DQ DVVRFLDWH RI WKH +HD(
3K\WLRORJ\ DQG OHGLFLQH DQG WRXULVP



6KH ZDV RQH Rl WKH DXWKRUV Rl WH[WERRNV OHGLFLQ
SDSHUV SDUWLFLSDWHG LQ QXPHURXV PHGLFDO FRQIH
WH[WERRN 3K\VLRORJ\ IRU QXUVLQJ VWXGHQWYVY XQGH
OHPEHU RI WKH &0$ &URDWLDQ OHGLFDO $VVRFLDW
*DVWURHQWHURORJ\ (&&2 (XURSHDQ &URKQ V DQG &R(
6KH ZRUNV LQ WKH *HQHUDO +RVSLWDO =DGDU DV D
JDVWURHQWHURORJ\ DQG VKH LV KHDG OHDGHU RI LQV
&HQWHU IRU (PHUJHQF\ OHGLFLQH ODUULHG PRWKHU RI



35,/2=,

,QIRUPLUDQL SULVWDQDN L VXJODVQRVW EROHVQLN

,VWUD&LYDQMH VH SURYRGL V FLOMHP RWNULYDQMD P
PMHVWX RAWHUIHQRJ VSRMD MHGQMDND VD &HOXFHP 2
XGDUDF YRODQD SRGL]DQMH WH&NRJ WHUHWD LWG |
S8HOXGDF QR&AHQMH XVNH RGMHiH VDJQXW LOL VMHGH(
SLUD LWG

5H]XOWDWL RYRJ LVWUDALYDQMD EL PRJOL SULGRQLMEF
]JDKYDiUHQRJ SURPMHQDPD QD PRJXiUL UD]JYRM PDOLJQH

9D4 RUJDQL]DP 3URWRNRO SUHJOHGD L SUHWUDJD GDI
VH UHGRYLWR X VNORSX RWNULYDQMD L OLMHpHQMD RY
3ULMH QHJR SULVWXSLWH SUHWUD]L NRMD VH ]JRYH

SUHWUDJD MHGQMDND &HOXFD L GYDQDHVQLND (*' L
OLMHpPQLN JDVWURHQWHURORJ REMDVQLWL QDpLQ L]JYF
iHWH LVSXQLWL *(5% XSLWQLN XSLWQLN ]D JDVWURH]R
NDUFLQRP MHGQMDND 8SLWQLN MH SULSUHPLOD HQGR
GUXEWYD 1DNRQ DQDOL]JH X]JHWLK X]JRUDND WNLYD SRQ
OLMHpHQMD WH SUDUHQMD 9D&HJ VWDQMD SRWUHEH SF
VWDQMD QDNRQ OLMHPHQMD

A4WR MH H]JRIDJRIJDVWURGXRGHQRVNRSLMD"
(** MH GLMDJQRVWLPND PHWRGD NRMD VH NRULVWL
GYDQDHVQLND V SRPRiUX VDYLWOMLYRJ LQVWUXPHQW!
VOLNDQMH QDYHGHQLK RUJDQD RGVWUDQMHQMH SR
PLNURVNRSVNL SUHJOHG ]DXVWDYOMDQMH NUYDUHQM
SRVWDYOMDQMH VDPRALUHULK XPHWDND QD PMHVWR V
JDVWURVWRPD PHNDQD FMHYpPLFD ]D KUDQMHQMH ERC
UDJORJX RYRJD SRUHPHUDMD 3ULMH SUHWUDJH EROHV(
VPLMH ODJDQR NDNR EL 8HOXGDF ELR VORERGDQ RG
VOX]QLFH L VPDQMXMH RSDVQRVW RG SRYUDUDQMD 3U
NUR] XVWD X MHGQMDN 2ELpPQR WUDMH QHNROLNR P
SUREOHPD D RVMHWOMLYLML PRJX SULMH ]DKYDWD S



VLIXUQD SUHWUDJD QR X ULMHWNLP VOXpDMHYLPD PRJ
E DOHUJLMVND UHDNFLMD QD ORNDOQL DQHVWHWLN
SHUIRUDFLMD MHGQMDND &8HOXFD LOL GYDQDHVQLD
LQIHNFLMD YUDWD SUVLAWD LOL WUEX&QH aXSOML
NUYDUHQMH SRVHELFH QDNRQ RGVWUDQMHQMD SR
XSDOD SOXiUD QDNRQ XGLVDQMD SRYUDiDQRJ VDGU
VUpPDQL LQIDUNW L ]DVWRM SRUHPH{iDML VUPDQRJ

SDG WODND

HEDQ RSUH] MH SRWUHEDQ X VOMHGHULP VOXpDMHY
WUXGQRUD L GRMHQMH

WHEND VUPDQD SOXiQD L EXEUH&QD EROHVW &HuH
$,'6

EROHVWL VUpDQLK ]JDOLVWDND XPMHWQL J[DOLVFL L
SRUHPHUDML ]JUX4DYDQMD NUYL L NDGD X]LPDWH ¢
NDR 4WR VX ODUWHIDULQ 3HOHQWDQ $VSLULQ
OLMHpPQLN &H YDV XSXWLWL GD SULYUHPHQR SUHNI

E DOHUJLMD QD QHNL OLMHN

3R

m m mmm< M mmm m m

SRYMHUOMLYRVW
obaL RVREQL SRGDWFL QHUH ELWL REMDYOMHQL QLWL
L] RYRJ LVWUDALYDQMD 8YLG X 9D&H SRGDWNH LPDW
RVREOMH NRMH tH VXGMHORYDWL X L]IYRYHQMX SUHWUD

opab sSuUDYD
9DaAD RGOXND R VXGMHORYDQMX X RYRP LVWUDALYDQM)>
QH SRYODpL |D VRERP QLNDNYH SRVOMHGLFH 8NROLNR
NRMHP WUHQXWNX EH] SRVOMHGLFD L REYH]H REUD]OR

3DAOMLYR VDP SURPLWDR OD L VKYDWLR OD VYH QD¢
]JDGRYROMDYDMXiUL RGIJRYRU RG VWUDQH OLMHpPQLND LV

'‘DWXP BBBBBBBBBBBBBBBBB
3RWSLY EROHVQLND BBBBBBBBBBBBBBBBBBB
0O 5DaRY 5DGDV GU PHG



,QWHUQLVW JDVWURHQWHURORJ
BBBBBBBBBBBBBBBBBBBBBB

,QIRUPLUDMXiUL VH SULVWDQDN WHPHOML QD XSXWDPI
69(=, 35,35(0( '2.80(17$% =% '2%,9%1-( 35,67$1.% 2%$9,-(
262%(® ]D SRWUHEH (WLPNRJ SRYMHUHQVWYD ]D LVWUD:
- - BWURVVPD\HUD X 2VLMHNX X VYUKX SURVXGE
LVWUD&ALYDQMD RGREUHQMD WHPH PDJLVWDUSNRU GU v
%LVHUND %HOLF]D



