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8.
=QDQVWYHQR SRGUXpPMH SULURGQH JQDQRVWL
=QDQVWYHQR SROMH NHPLMD
,QVWLWXFLMD )DNXOWHW NHPLMVNRJ LQ&HQMHUVWYD L Wi
9RGLWHOM UDGD SURI GU VF 'UDJDQD OXWDYGA&LU 3DYC
WHKQRORJLMH 6YHXpPpLOLAWD X =DJUHEX
SURI GU VF YyHGRPLOD OLOLQ OHGLFLQVNL IDNXC
%URM VWUDQLED
%URM VOLND
%URM WDEOLFD
%URM OLWHUDWXUQLK UHIHUHQEFL
'DWXP REUDQH OLVWRSDGD
6DVWDY SRYMHUHQVWYD ]D REUDQX L]Y SURI GU VF AaLP
WHKQRORJLMH 6YHXpLOLAWD X =DJUHE.
SURI GU VF %UXQR =HOLiU )DNXOWHW
WHKQRORJLMH 6YHXpLOLAWD X =DJUHE
GRF GU VF 'DOLERU %UR]JQLU OHGLFLQV
5LMHFL

5DG MH SRKUDQMHQ X NQMLAQLFL )DNXOWHWD NHPLMVNR
=DJUHEX ODUXOLUHY WUJ IDFLRQDOQRM L VYHXpLOL&AQ!
]DMHGQLFH EE 6YHXpPLOLAQRM NQMLAQLFL 5LMHND 'RODF

L NQMLAQLFL 6YHXpLOLAWD X 2VLMHNX 7UJ 6YHWRJ 7URMV'

7THPD UDGD SULKYDUHQD MH QD VMHGQLFL )DNXOWHWVNRJ
WHKQRORJLMH X =DJUHEX RGUAaDQRM GDQD YHOMDpH
6YHXpPLOLAWD XWHIDIVUHNMEX



=DKYDOH

5D]JPLAOMDMXiL R VYLP RVREDPD NRMH VX PL SRPRJOF
RYRJ UDGD VKYDWLR VDP GD PL QLMH ODNR QLWL QDEURMI
SDN X WUHQXFLPD NDGD PL QLMH ELOR MHGQRVWDYQR QD)
PRJ VYDNRGQHYQRJ &LYRWD MHU EH] QLMK RYR QH EL ELOR

=DKYDOMXMHP PHQWRULFDPD SURI OXWDYGALi{ 3DY(
LJGUSOMLYRVWL WH QD SRPRiL SUL LJUDGL UDGD D SURI |
PH QD QHNROLNR SUDYLK DGUHVD 1DGDP VH GD 9DV QLVDF

=DKYDOMXMHP VYLP VXUDGQLFLPD L RVREOMX (63&,
7KLPEDXWX QD VYRM SRPRiUL WLMHNRP WHKQLpNH LJUDGH L

=DKYDOMXMHP VYLP VXUDGQLFLPD VD =DYRGD pDN L |
NRPXQLFLUDWL QD OMXGVNRP QLYRX SURI BUHPNX 9DOLIX

9HOLNR KYDOD JyL (OL]JDEHWL 40H]DN EH] pLMH EL VH
KRGRJUDPD L REUD]DFD

1D NUDMX PRUDP VH ]JDKYDOLWL RFX NRML MH UHGRYL)\
SURFHVH +YDOD WDWD HYR JRWRYR MH
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.URPDWRJUDILMD VXSHUNULWLpPQLP IOXLGRP 6)& GRALYOMN
NRPSOHNVQLMLK X]J]RUDND 6)& DQDOLWLPNL VXVWDYL G
QHSRNUHWQLK ID]JD L GHWHNWRUD .DR SRSUBWR VDD VD RDB
LIERUD GHWHNWRUD L QHSRNUHWQLK ID]D pLQL 6)& YU
YLAHGLPHQ]JLMVNLK NURPDWRJUDIVNLK VXVWDYD

'REUR VX SR]QDWL 6)& 1T *& L 6)& T +3/& GYRGLPHQ]JLMVNL VX
MR& X IDJL UD]YRMD -HGQD RG RVQRYQLK ]DSUHND EUAaHP
XSUDYR MH PHYyXGLPHQ]JLMVNL SULMHQRY DQDOLWD

.DNR EL VH RPRJXULOR GXEOMH L NYDOLWHWQLMH XSR]Q
SULMHQRVD DQDOLWD UD]JYLMHQ MH QRYL PRGXO PHYXGLPF
PRGXOD MH PRJIXUQRVW QHRYLVQRJ XSUDYOMDQMD YUL|
NURPDWRJUDIVNH IDJH ORGXO MH NRUL&GWHQ ]D XWYUVYLYI
GYRGLPHQ]JLMVNH IOXLGQH NURPDWRJUDILMH SUL VXSHUNU
+LSRWH]D R SRWUHEL QHRYLVQH NRQWUROH VWDQMD SRNU
WH VX NRULAWHQD QRYD vD]QDQMD X UD]JYRMX PHWRGH ]D
5D]YLMHQD PHWRGD NRULVWL YHOLN SURWRN X] QL]DN W!
SULMHQRVX DQDOLWD &WR GRYRGL GR NRPSUHVLMH DQD
UD]J]OXpLYRVW X GUXJRM GLPHQ]LML SD WDNR L X FLMHORP
5D]YLMHQD PHWRGD SULPLMHQMHQD MH X DQDOL]L VWYD
SREROMAaADQMD X NYDOLWHWL DQDOLWLpPNRJ SRGDWND WH S

.OMXpQH UIQWAMPUXPHQWDFLMVNL PRGXO NURPDWRJUDIL!
PHYyXGLPHQ]JLMVNL SULMHQRY DQDOLWD



6800%5<

7KH VXSHUFULWLFDO IOXLG FKURPDWRJUDSK\ 6)& LV H[S
DQDO\]H VDPSOHV RI JURYLQJ FRPSOH[LWL\ 6XFK DQDO\WL
UDQJH RI VWDWLRQDU\ SKDVHVY DQG GHWHFWRUV7KHLOH |
YDULHW\ RI FKRLFH Rl GHWHFWRUV DQG VWDWLRQDU\ Sk
GHYHORSPHQW RI PXOWL GLPHQVLRQDO FKURPDWRJUDSKLF
6)& 1 *& DQG 6)& 7 +3/& WZR GLPHQVLRQDO V\WVWHPV DUH Z
VIVWHPV DUH VWLOO XQGHU GHYHORSPHQW 2QH RI WKH P
WZR GLPHQVLRQDO FKURPDWRJUDSK\ LV WKH DQDO\WH WUL
$ QHZ PRGXOH IRU WKH LQWHU GLPHQVLRQDO WUDQVIHU R
EHWWHU LQVLJKW WR WKH SUREOHP RI LQWHU GLPHQVLR
FKDUDFWHULVWLFV RI WKH PRGXOH LV WKH DELOLW\ WR FR
WKH PRELOH FKURPDWRJUDSKLF SKDVH 7KH PRGXOH ZDV >
YDOXHV RQ WKH TXDOLW\ Rl WZR GLPHQVLRQDO IOXLG FKUTI
7KH K\SRWKHVLV Rl WKH QHHG IRU LQGHSHQGHQW FRQWUR
SURYHQ FRUUHFW DQG QHZ DSSURDFK LQ GHYHORSLQJ WK
WULHG

7KH GHYHORSHG PHWKRG XVHV D KLJK IORZ UDWH ZLWK
LQWHUGLPHQVLRQDO WUDQVIHU Rl DQDO\WH OHDGLQJ WR |
WKXV LQFUHDVLQJ WKH UHVROXWLRQ LQ WKH VHFRQG GLPH
7KH GHYHORSHG PHWKRG ZDV DSSOLHG LQ WKH DQDO\VI
LPSURYHPHQWY LQ WKH TXDOLW\ Rl WKH DQDO\WLFDO GDW
DQDO\VLV Rl FRPSOH[ VDPSOHYV

H\ZRUG@VWUXPHQWDWLRQ PRGXOH FKURPDWRUGLPK\Q VIXFS
DQDOLWH WUDQVIHU
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=QDpDM NURPDWRJUDILMH X DQDOLWLpPNRM NHPLML

.URPDWRJUDILMD IOXLGRP X VXSHUNULWLpPQLP XYMHW|

8JOMLNRY ,9 RNVLG SUL VXSHUNULWLPQLP XYMHWLPD
8JOMLNRY ,9 RNVLG SRNUHWQD NURPDWRJUDIVND

9LAHGLPHQ]J]LMVNL NURPDWRJUDIVNL VXVWDYL
7THRULMVND RVQRYD YLAHGLPHQ]JLMVNH NURPDWRJU

SUHJOHG L]DEUDQLK SULPMHUD SULPMHQH YLaAaHGLPHQ

(.63(5,0(17%$/1, ',2
ODWHULMDOL
.URPDWRJUDIVNL VXVWDY
8]RUFL
OHWRGD
5D]YRM L SURYMHUD UDGD VXVWDYD
.URPDWRJUDIVNH SRVWDYNH

5(=8/7$7, , 5$635%$9%

3URYMHUD UDGD NURPDWRJUDIVNRJ VXVWDYD
3UYD GLPHQ]LMD
ORGXO SULMHQRVD DQDOLWD
'UXJD GLPHQ]LMD

S8WMHFDM WODND L SURWRND X SRMHGLQLP GLMHORYL
$QDOL]D SUREQH VPMHVH ODNRKODSOMLYLK XJOMLY
S8WMHFDM SDUDPHWDUD VXVWDYD QD 4LULQX NURPD
$QDOL]D QHKODSOMLYLK XJOMLNRYRGLND
3DUDPHWUL NURPDWRJUDIVNH PHWRGH

$QDOL]D VWYDUQLK X]JRUND
9DNXPVNL GHVWLODW IUDNFLMD VLURYH QDIWH
9DNXXPVNL GHVWLODW IUDNFLMD WHNXUHJ RVWDWN
$QDOL]D X]JRUND PDVOLQRYRJ XOMD

=$./-8Y8$.

/,7(5$785%
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OHWRGH NRULAWHQH X NHPLMVNLP DQDOL]DPD VX X QI
VX XLVWLQX VSHFLILPQH 3RVOMHGLpPQR X SULPMHQL DQEC
SRWHQFLMDOQR LQWHUIHULUDMXi{iH PDWLFH MH YUOR pHV
NURPDWRJUDILMD MH QDM]DVWXSOMHQLML SRVWXSDN NRM|
OHWRGD MH WR NRMD SULPMHQX QDOD]JL X VYLP JUDQDPD ]¢

8SRUDED SRNUHWQLK ID]D X SOLQRYLWRP L WHNXUHP D
NURPDWRJUDILML QR SRVWRMH QD]QDNH GD EL WHNXULQD
X VUHGLAWH ]DQLPDQMD 3RYLMHVQL MH UD]JYRM NURPDWR
ELR SRG VQDAQLP XWMHFDMHP RSUHpPQLK pHVWR VXNREOM
A4WR MH XVSRUDYDOR UD]YRM WHKQLNH

8] SUHYODGDYDMXiH REOLNH NURPDWRJUDIVNLK VXV\
MHGQRGLPHQ]JLMVNL UD]JYLMDMX VH L VXVWDYL NRML NRL
QHSRNUHWQH ID]JH UD]JOLpPLWLK VYRMVWDYD * YL&HGLPHQ
]JDKWMHYQLML NDNR VD VWDMDOL&AWD GL]DMQD WDNR L V
NRULAWHQMX VXVWDYD SUHGQRVWL NRMH SURL]JOD]H L] NY
WH VH VWRJD UD]YLMDMX QRYL LQVWUXPHQWL NRML RPRJX

8SUDYR MH FLOM RYRJ UDGD UD]YLWL QDpLQ SULMHQR\
NRML NDR SRNUHWQX ID]X NRULVWL XJOMLNRY ,9 RNVLG
VXVWDYL QHPDMX DNWLYQX NRQWUROX VWDQMD SRNUHWQF

BULMHQRY DQDOLWD L]JPHYyX GYLMX GLPHQ]JLMD X ' NUF
,JYHGED VXVWDYD SULMHQRVD DQDOLWD L QMLKRYD SULPI
PDQMNDYRJ VXVWDYD DQDOL]H 3RVWRMHUL DQDOLWLpNI
XSUDYOMDQMD VXVWDYRP SULMHQRVD DQDOLWD PHyX GLPF
RVWYDULWL WR EL RPRJXULOR SREROMaDQMH NYDOLW
GYRGLPHQ]JLMVNLK VXSHUNULWLpPQLK NURPDWRJUDIVNLK VX

2VPLAOMDYDQMH L]YHGED L SURYMHUD IXQNFLRQDOQR\
SULMHQRVD DQDOLWD SRWHQFLMDOQR PR&H RPRJXULWL UD
ID]JH X VXVWDYX SULMHQRVD DQDOLWD RG XWMHEDMD VWD
UH]XOWDW DQDOL]JH 8NROLNR VH GRND&H PRJXUQRVW XLV
SULMHQRVD DQDOLWD UD]YRM QRYLK PHWRGD NURPDWRJU
XYHOLNH SRMHGQRVWDYOMHOQ



%U] L VYHREXKYDWDQ SULMHQRY DQDOLWD PHyYyX GLPI
NURPDWRJUDIVNRJ VXVWDYD NDR L PRU UD]OXpLYDQMD

*ODYQL FLOMHYL RYRJ LVWUDALYDQMD VX
5D]YLWL PRGXO ]D SULMHQRYV LVSLWLYDQLK DQDOLWD PH

SURYMHULWL IXQNFLRQDOQRVW L SULPMHQMLYRVW UD]YL
sWyucLwL XWMHFDM WODND L SURWRND SRNUHWQH |
NRQVWUXLUDQRP VXVWDYX SRPRUX PRGHOQLK X]J]RUDND
SURYHVWL GLMHORYH SURFHVD YDOLGDFLMH NURPDWRJU
$QDOL]LUDWL UHDOQL X]JRUDN L XVSRUHGLWL GRELYHQ

SRVWRMHULK " *& VXVWDYD WH '6)& VXVWDYD



230, ',2
=QDpDM NURPDWRJUDILMH X DQDOLWLPNRM NHF

SRMDP NURPDWRJUDILMH GDQDV SRGUD]XPLMHYD VNXSI
UDJGMHOMLYDQMH VDVWRMDND VPMHVH LIPHYyX GYLMX ID]D
L JLED VH X RGUHYyHQRP VPMHUX > @ 'YLMH VH ID]JH QDOD]
WYDUL NRMX NRQWLQXLUDQR QDUX&aDYD SURWRN SRNUHWQ
WHPHOMHQR QD UD]JOLpLWRP DILQLWHWX SUHPD QHSRNUHW

'RN MH X ][DpHFLPD NURPDWRJUDILMH QHSRNUHWQD ID]I
ID]D YRGD &WR MH RPRJXUDYDOR UD]J]GYDMDQMH VDPR °
NURPDWRJUDILMD RVODQMD VH QD SRNUHWQH ID]JH VYLK I(
SUHNR SOLQVGRJIJVXEHUNULWNRMRIMB)&SUHGVWDYOMHQ ND

JRGLQH > @ ,DNR MH /& X SUHWKRGLOD XSRUDEL SOL
VXVWDYH X NURPDWRJUDIVNX DQDOL]X &4LUHQMHP L UD]YRI
NURPDWRJUDIVNL VXVWDYL SRSULPDMX L]JJOHG L GLMHOR
VXVWDYH GREDYX SRNUHWQH IDJH LQMHNWRU WHUPRVWL
PHWDOQH FLOLQGUH WH QHNL REOLN GHWHNFLMH ,QVWUXP
VX VH UD]YLMDWL WHN VUHGLQRP @8H]J]GHVHWLK JRGLQD Vv
VYRMLK ILILNDOQR NHPLMVNLK NDUDNWHULVWLND QLVX PR.
WH VH |]D QMLK SRpLQMH UDELWL QD]JLY WHNXULAVND NURI
SUHVVXUH OLTXLG FEAMRPNWRQUMBKSUHLPHQRYDQD X WHNX
YLVRNH XpLQNRYLWRVWL WDNRVYHU +3/&

.URPDWRJUDIVND DQDOL]D PRaH ELWL SURYHGHQD QD
LOL SXQMHQRM X GYRVWUDQR RWYRUHQH FLOLQGUH 8 SUY
SUL NRMRM VYL DQDOLWL SURYRGH LVWR YULMHPH X GRW
SXWHYH 3UL WRPH NYDOLWDWLYQL DQDOLWLpPNL SRGDWD
SRVHEQR 8NROLNR MH SDN SRNUHWQD ID]D SXQMHQD X FLC
LOL NRORQVNRMONDEREG DAMRWXBIDMLSUL pHPX VYL DQDOLWL |
FLMHOX GXOMLQX VWXSFD NRORQH D YULMHPH SRWUHEQR

HQUOIOTXLG &KURPDWRJUDSKN\

HQIDV &KURPDWRJUDSK\

HQBRSHUFULWLFDO )OXLG &KURPDWRJUDSK\
HQ#0OJK 3HUIRUPDQFH /LTXLG &KRPDWRJUDSK\



Ventil za uvodenje
uzorka

|

Predgrijavanje
pokretne faze

N’
Pokretna faza

Klipna pumpa
6OLN®KHPDWVNL SULND] NURPDWRJUDIVNRJ VXVWDYD VXS

.YDQWLILNDFLMD VH NRG SOR&QH NURPDWRJUDILMH
DQDOLJLUDQH WYDUL XNORQMHQH V QHSRNUHWQH ID]JH P
VWUXJDQMHP L DOWHUQDWLYQR VSHNWURIRWRPHWULMYVN
GHQJLWRPHWULMVNLP SRVWXSNRP SUL pHPX MH NROLpL¢
HOHNWURPDJQHWVNRP JUDPpHQMX .RG NRORQVNH NURPDWR
QHL]UDYQD LQWHJUDFLMVNRJ WLSD SUL pHPX MH NYDC
NURPDWRJUDIVNH NULYXOMH LOL QMHJRYD YLVLQD 60L
NURPDWRJUDIVNRJ VXVWDYD

3UHPD PHKDQL]PX UDVSRGMHOH L]PHyX SRNUHWQH L QF
NURPDWRJUDIVNH WHKQLNH > @

UD]JGMHOQD NURPDWRJUDILMD QDMpH&UL PHKDQL]DF

UDYQRWHAD RYLVL SRQDMSULMH R NHPLMVNRP DILQL

QHSRNUHWQRM ID]L

DGVRUSFLMVND NURPDWRJUDILMD UDYQRWHA&D VH XVSI

VH PHKDQL]PLPD DGVRUSFLMH X] LJUDAHQD IL]LNDOQD

NURPDWRJUDILML

NURPDWRJUDILMD LVNOMXpPHQMHP QHPD XVSRVWDYH U

GR ©ILOWULUDQMD?2 PROHNXOD NUR] QHSRNUHWQX ID

RGMHOMLYDQMH YU&L JERJ UDJOLNH X GLPHQ]JLMDPD DG

DILQLWHWQD NURPDWRJUDILMD PHKDQL]DP UDYQRWH3&

DQDOLWX pHVWR WHPHOMHQ QD VWHUHR LOL UHJLR V

LRQVNR L]JPMHQMLYDpND NURPDWRJUDILMD NRULVWL

QHSRNUHWQRM ID]L



&LOM NURPDWRJUDIVNRJ UD]GYDMDQMD MH GRELWL &WR 1
SULVXWQRVW DQDOLWD 5D]J]OXpLYRVW NURPDWRJUDIVNRJ
WHRULMVNLK RGVMHpPDND X |IDGDQRM GXOMLQL NURPDWRJL
YHUL D QMLKRY UD]JPDN YLVLQD PDQML WR MH UD]GYDMD
SRYH]XMH YLVLQX WHRULMVNRJ RGVMHpPpND V SDUDPHWULPL

+ $ %Y & &Y

3uL WRPH MH

YLVLQD WHRULMVNRJ RGVMHpPpND

$+ NRHILFLMHQW NRUHNFLMH QHLGHDOQLK SXWDQI
%+ NRHILFLMHQW ORQJLWXGLQDOQH GLIX]LMH pHVYV
& * NRHILFLMHQW RWSRUD PDVHQRP SULMHQRVX D
& * NRHILFLMHQW RWSRUD PDVHQRP SULMHQRVX D((
Y+ EUILQD JLEDQMD DQDOLWD X]GXa DQDOLWLpPNRJ

+

I+

2GDELURP QHSRNUHWQH L SRNUHWQH ID]H SRS X\&GFDWD AVRH L]
SRVOMHGLFD QHVDYU&GHQRVWL X L]YHGEL QHSRNUHWQH ID]
SXWDQMH SRNUHWQH IDJH NUR] QHSRNUHWQ@X WH WLPH L UI
+ SRVOMHGLFD MH aLUHQMH NUR®DW RHRXIVWL® RLWNIRYNV NRI
L SRVOMHGLFD MH SULURGH SRNUHWQH ID]JH 3RSULPD PDQI
.RHILFLMH@WRYLVH R PHYXGMHORYDQMX DQDOLWD V SRNL
2GDELURP ID]D LIUDYQR XWMHpPpHPR QD QMLKRYX YULMHGQF

.YDOLWDWLYQL SRGDWDN RGUHYHQ MH YUHPHQRP ]D(
UHWHQFLMVNBIIDDNOWRHBR RVW RYRJ IDNWRUD RPMHU MH Y
NRORQX L YUHPHQD SUROD]D pLVWH SRNUHWQH ID]H

,JERU WHKQLNH L PHWRGH NURPDWRJUDIVNH DQDOL]H F
NRMHP VH DQDOLW QDOD]L 30LQVND NURPDWRJUDILMD SRJ
NUDWNRODQpPDQLK XJOMLNRYRGLND LOL PRQRPHUD X SROLI
PRJX SUHYHVWL X SOLQRYLWR VWDQMH SULPMHULFH SHVW
X]JRUNH NRML VH PRJX ODNR L NYDQWLWDWLYQR GHULYDWL
WDNRYyHU PRUDMX ELWL WHUPLpPpNL VWDELOQL MHU XNRO
SRVOMHGLpQR JXELWND GLMHOD LOL FLMHORJ DQDOLWD X



UD]JUDGQLP SURGXNWLPD > @ 30LQ NDR SRNUHWQD ID]D
WH MH VWRJIDPQ\LRBINLFLMHQW
THNXULQVND NURPDWRJUDILMD NRULVWL VH NRG DQDO
SDN WHUPRODELOQL QD WHPSHUDWXUDPD SUL NRMLPD VH R
NURPDWRJUDILMH SURL]JOD]H L] ILILNDOQH SULURGH NRQG
QHSRNUHWQH ID]JH SUXabDMX WRNX WHNXULQH WH QMLKRYR
SXWHYD SUROD]D SRNUHWQ@H RYHUPLYDH 8\ MNHRADI MF Y% IHVQMG Q |
MH UD]PMHUQR PDQML X RGQRVX QD *& DQDOL]X aWR SURL]
6 XVWDYL WHNXULQVNH NURPDWRJUDILMH NRULVWH SXI
SULIJX&aQLFH L UD]QH PDQMH ]JDVWXSOMHQH HOHPHQWH 8]
SURL]OD]H L] VORAHQLMHJ VXVWDYD MDYOMD VH L SUREOF}
IDJH RQHpLAUHQH DQDOLWRP NDR L FLMHQH L GRVWXSQF
SRNUHWQD ID]D PRAH VH UHFLNOLUDWL QR SRVWXSDN Mt
SRNUHWQH ID]J]H ]D LVWR YULMHPH NRUL&AWHQMD DQDOLWLPH
D QR NRG *& D > @ +3/& L LOL *& VXVWDYL NRULVWH VH ’
SUDUHQMH SURFHVQLK SDUDPHWDUD X SRWSXQR DXWR
XSUDYOMDpPpNLP HOHPHQWLPD SRSXW DXWRPDWVNLK YHQW
UH]XOWDW NURPDWRJUDIVNH QDMpH&UH VHPLNYDQWLWDWI
QDEURMDQLK HOHPHQDWD > @ 8 DQDOLWLpPNLP VH SDN
VXVWDYL 3RGDFL GRELYHQL ODERUDWRULMVNLP DQDOL]DP
PRJX VPDWUDWL UH]XOWDWRP NHPLMVNH DQDOL]H
5D]YLMHQH VX L PQRJH VWDQGDUGL]JLUDQH PHWRGH NU
X ODERUDWRULMVNRM SUDNVL awWR ]D QHSUHNLGQX LQGX\
VSHNWUD PDWLFD X]RUDND RG SUHKUDPEHQLK DUWLNDOTL
SULSUDYDND GR PHGLFLQVNR ELRNHPLMVNLK X]J]RUND D SU
7YDUL NRMH VH QDMpH&UH NRULVWH NDR SRNUHWQD ID
NUDWNRODQpPDQL DONRKROL DFHWRQLWULO X] GRGDWDN |
LQ VA WWKUD PUDYOMH RFWHQH LOL IRVIDWQH NLVHOLQH >
QDMpHaAUH NRULVWH SOLQRYL KHOLM DUJRQ GX&LN WH YR
IHSRNUHWQH IDJ]H UD]YLMDQH VX RG MHGQRVWDYQLK \
PRGLILFLUDQLK VLOLNDWD VWDNDOD WDQNLK VORMHYD N
LOQWHIJULUDQLK X PLQLMDWXUL]JLUDQH DQDOLWLpPNH XUHYDI
LVWL NYDOLWHWQLMH L SRWSXQLMH UD]GYDMDQMH VPMHV



.URPDWRJUDILMD IOXLGRP X VXSHUNULWLpPQLP

-R3 RG VWROMHUD SR]QDWD VX VYRMVWYD NDR L YLVRN
X QHSRODUQLP IOXLGLPD 2G VUHGLQH VWROMHUD LVWR
3ULPMHUL WLK WHARX#2QD+VXURRI2 -LP /RYHORFN JRGLQ
NRULAWHQMH XSUDYR WLK WYDUL NDR SRNUHWQH ID]JH X I
SRODUQLMLK L WHALK VSRMHYD QR 3WR MH WR ELOR PRJX{
SRNUHWQD VH ID]D SRQD&D NDR RWDSDOR WH XOD]JL X PHVX
]D UD]JOLNX RG SOLQRYLWRJ VWDQMD X NRMHP VH SRNUH
SUHYODGDYD DGVRUSFLMVND UDYQRWH&D 1D RVQRYX \
NURPDWRJUDILMD X NWIQWIWY QO P \XSYHMHBILR DM H SUYL NRML MF
X VXSHUNULWLPQRP VWDQMX SULOLNRP UD]GYDMDQMD WH!
VPMHVY &&®H+&PDJULMDQX QD f& SUL WODNX RG E
GXOMLQH FP YHOLPLQH SXQMHQMD RG GR —P SUL
8VWDQRYOMHQD MH SURSRUFLRQDOQD SRYH]DQRVW HOXFL
9HU X RYRP SRpHWQRP VWDGLMX UD]J]YRMD GRAOR MH GR U
*LGGLQJV NRULVWL YL4H LPHQD NURPDWRJUDILMD WXUEXC
NURPDWRJUDILMD > @ NDR L NURPDWRJUDILMD JXVWLP SO
LVWLEFDOL VROYDWL]JLUDMXiX SULURGX SRNUHWQH ID]H
NURPDWRJUDILMD IOXLGRP SUL VXSHUNULWLpPQLP XYMHWL!
RSLVXMH RYDM WLS NURPDWRJUDILMD SRGUD]XPLMHYD
VXSHUNULWLpPQRP VWDQMX &WR QLMH SRWSXQR WRpPQR
PRGLILFLUDQH PDOLP NROLpPLQDPD SRODUQRJ PRGLILNDWF
SRND]XMX YLVRNX JXVWRi{X LJUDJLWX SRGOR&QRVW NRPSU
UD]JGYDMDQMD LDNR VX X VXENULWLpPQLP XYMHWLPD
*LGGLQJV L VXUDGQLFL > @ SURFMHQMXMX +LOGHEUD
PRA&H |DNOMXpPLWL GD MH SRODURRYRUHHGLW RJIV \BRIHDUNLR WA
DONRKROD 6PDWUDOR VH GD EL SURPMHQDPD WODND RG
SRNUHWQH ID]JH PRJOL PLMBKQUIDNER G RFL MUNM H®RQRY2WV L |
XJOMLNRYRGLNH GDNOH QRUPDOQRID]QD RWDSDOD GR
RWDSDOD REUQXWH IDJH 'D VX VH RYH SUHWSRVWDYNH SF
SXQR LVWDNQXWLMH PMHVWR X NURPDWRJUDILML QR UD

HQ&OLWLFDO 6WDWH &KURPDWRJUDSKN\



VKYDUDQMD WHRULMVNLK SRVWDYNL LQVWUXPHQWDOQLK |
SRJUHAQLPD 8] WR YL&H JUXSD |]QDQVWYHQLND LVWRYUFL
UD]JOXPLYRVWL L HILNDVQRVWL NRORQD V SXQMHQMHP YHC
SRNUHWQH ID]H > @ -HGQR RG WDGD SULKYDiUHQLK R
JXVWRiUH VXSHUNULWLPQH SRNUHWQH ID]JH X 6)& X V JUDGL
PHPX GROD]L GR SDGD HILNDVQRVWL NRORQH 3UHGVWDYO
REMDVQLWL RYX SRMDYX > @ %LWDQ PLPEHQLN VX WI
VXVWDYD SRSXW QDMYHiUH PRJIJXUH YHOLPLQH pHVWLFH QF
RVWYDULYRJ EURMD WHRULMVNLK RGVMHpPDND RG SULEOLS3
GHYHGHVHWLP JRGLQDPD VWROMHUD XYLGMHOD VX VH
BUREOHP OR&H UDJOXPLYRVWL SRYH]LYDQ V JXVWRiURP LOL
SDUDPHWULPD VWDQMD X VXVWDYD $QDOL]H VX VH pHVWR
=ERJ QHVDYUSHQRVWL X VXVWDYLPD SURWRN L JXVWRD
QLVX ELOL NRQVWDQWQL > @ 8]JURN OHAL X QDpLQX YRS
1HSURPLMHQMLYH UHGXNFLMH WRND NRUL&AWHQH VX NDNR
XOD]X NRORQH 8SUDYOMDQMH VXVWDYRP SXWHP SRYUDW
L]JOD]X NRORQH L VXVWDYD GREDYH QLMH ELOR PRJXiH SD N
SRNUHWQD ID]D

'RGDWQD SUHSUHND 4LURM XSRUDEL 6)& D ELOD MH L
DQDOLWD L QHSRNUHWQH IDJH .URPDWRJUDPL GRELYHQL
SRODUQLK WYDUL ELOL VX QHSULKYDWOMLYL YUOR QLVNR
3UREOHP VH SRQDYOMDR L SUL YL4ALP NRQFHQWUDFLMDPD
RWYRUHQH DNWLYQH VNXSLQH QD VLOLNDWQRM QHSRNUH
QHSRODUQLK PRGLILNDWRUD QHSRNUHWQH ID]JH WH GRGDYV
IDJH 8QDWRpP WLP L]JPMHQDPD YULMHPH ]DGUADYDQMD D
NURPDWRJUDIVNH NULYXOMH QHGRYROMQR GREDU 3UREO|
LJUD]JLWR SRODUQLK WYDUL MDNLK NLVHOLQD LOL ED]D X
NRULAWHQMHP RYDNR PRGLILFLUDQLK SRNUHWQLK ID]D S
'DQDV VX XSUDYR SRODUQL L RUJDQVNL PRGLILNDWRUL GF
SRGUXpMLPD DQDOL]JH RG REUQXWRID]QRJ L QRUPDOQRID
LRQVNRM NURPDWRJUDDLML@D VYH GR +,/,&

HQ¥IOGURSKLOLF LOQOWHUDFWLRQ FKURPDWRJUDSK\



9HOLND SUHGQRVW 6)& VXVWDYD MH IXQNFLRQDOQRVW X
GHWHNWRUD RG SODPHQR LRQL]JDFLMVNRJ GHWHNWRUL
VSHNWURIRWRPHWDUD L VHULMVNLK UHIUDNWRPHWDUD GR
VD VXVWDYLPD QXNOHDUQH PDJQHWQH UH]JRQDQFLMH > @

6)& MH XQDWRpP SUREOHPLPD X UD]JYRMX L QHPRJXiQ
SURQD&DR VYRMH PMHVWR X NHPLMVNRP SURFHVLPD WLMHI
UD]YLMHQH PHWRGH DQDOLWLpPNRJ L SUHSDUDWLYQRJ NR
NLUDOQLK DQDOLWD X UD]QLP X]JRUFLPD SULPDUQR X]JRUFL
DQDOL]D ELOL VX PQRJR EROML QR RQL GRELYHQL NRUL&W
PDQMHJ XWMHFDMD PHyXGMHORYDQMD SRNUHWQD ID]D DQD
ID]D X 6)& X MH XJOMLNRY ,9 RNVLG > @

8JOMLNRY ,9 RNVLG SUL VXSHUNULWLPQLP XYM

JLILNDOQR NHPLMVNH NDNMXYXBNWRWWUWILWWIQIHP &Y MHWLPD

7THUPRGLQDPLpNR VWDQMH WYDUL GHILQLUD VH YULMH
‘'LMDJUDP SULND]DQ QD 60LFLS MELGPVPRGCDPBQJIGMNIN RBSYUL NS
ID]JQL GLMDJUDP NULYXOMH GHILQLUDMX ID]JQH SULMHOD]F
NULWLPpQD WRPND L SULGUXAHQH VX7MRWMOBINDIXKGHYRVIWL NL
S8NROLNR YULMHGQRVWL WHPSHUDWXUH L WODND X VXVWD'
SURVWRU NRML MH VYRMLP J]QDpDMNDPD L]JPHYyX SOLQRYLWI
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QDYHGHQL VX UDVSRQL YULMHGQRVWL JXVWRL

8 TDEOLFL
9ULMHGQRVWL JX

WHNXUOLQX L VXSHUNULWLPQL IOXLG 6)
JXVWRURP WHNXuULQD GRN MH YLVNR]JQRVW XVSRUHGLYD V

7TDEOLSODLMHGRORWR/ILH YLVNR]JQRVWL L NRHILFLMHQWD GLIX]LMH SOLQD

\D]D *XVWRUD 9LVNR]JQRVW NRHILFLMHQW DXWRGLI
J FP 3D V PV
B30LQRYLWD + A A + A
6XSHUNULWLpPQD + + A A
7HNXUD + + A + A

ODNURVNRSVNL VXBHUNULNMH[p@QR BEPMHOD WYDU NRMD ]DX]LI
UDVSRODJDQMX &WR MH SULND]DQR QD 6OLFL $ 3URFHYV
JXELWDN VXSHUNULWLPpQRVWL YLGOMLYR QD 60OLFL %

%
$ SUL GHN

$
6OLN®XSHUNULWLPQHGEHNVWUDNFLMVNRM NRPRUL
*XVWRuUD L VWODpPLYRVW 6) D &2

3UuL YULMHGQRVWLPD WODND L WHPSHUDWXUH EOLVNI
IOXLGL SRVWDMX LJUD]JLWR VWODpPpLYL ODOD SRYHUDQMD \



6WODpPLYRVW MH SULEOLAQR SXWD YHUD X XVSRUHGEL \
LIUDYQR XWMHpH QD HOXFLMVNX PRU SURPMHQRP VH L]JUD®
NURPDWRJUDIVNRP VXVWDYX

*LGGLQJV L VXU > @ VWDYOMDMX X RGQRV SURPMH:
JXVWRURP

G\/_$—z/

JGME YIHLMHGQRVW NULWLpQRYU WODNDMHGRQRWOOL X XOWWPR (CH
.DGD JXVWRUD 6) D UDVWHp VRIHMFD@MRYMWH G 5IX]RMWMUDQM
NRPSRQHQWH UD]GMHOMHQMD VPDQMHQMHP GLIX]LMH SRNL
SRAHOMQR RJUDQLUPRWINRXMWRNR BRIXUH

9LVNR]QRVW 6) D &2

*UDGLMHQW SDGD WODND X NURPDWRJUDIVNRM NRORQ
RGQRVQR NRHILFLMHQWX GLIX]LMH IOXLGD ODQMD YLVNI
NRULAWHQMH GXOMLK NURPDWRJUDIVNLK NRORQD X RGQRYV
QR SRUDVW MH PDQMH L]JUDAaHQ X XVSRUHGEL V SRUDVWRP

8WMHFDM WHPSHUDWXUH QD 6) &2

3UL NRQVWDQWQRM JXVWRUL SRNUHWQH ID]JH YULMHPH
SRYHUDQMHP WHPSHUDWXUH 6PDQMHQMH RYLVL R KODSONM
ID]JL 3UL VWDOQRP WODNX XWMHFDM WHPSHUDWXUH RYLVL
PHYyXGMHORYDQMD NRMD VX VSHFLILPpQD ]D VYDNX SRMHGLQ
SRUDVWRP WHPSHUDWXUH SDGD SD WLPH SDGD L WRSOML
DQDOLWD NRML QX&QR UDVWH SRUDVWRP WHPSHUDWXUH &V
IDJL 3RVOMHGLFED RYLK PHYXGMHORYDQMD MH QHPRJXUQR
DQDOL]H

.RHILFLMHQW G LUXJDVWGEMEHHOIMBDYMD DQDOLWD

.RHILFLMHQW GLIX]LMH RSLVXMH GLIX]JLMVNR NUHWDQM
&2 YULMHGQRVWL VX L]PHYyX YULMHGQRVWL NDUDNWHULV\
SRUDVWRP WODND



.RHILFLMHQW GLIX]LMH GHILQLUD SURFHVH SULMHQRVD
IG%QXX
0
&+ SULMHQRY PDVH XQXWDU SRNUHWQH ID]H
X+ SURWRN SRNUHWQH ID]H
G+ SURPMHU pHVWLFD QHSRNUHWQH ID]H
G+ SURPMHU NRORQH
"o NRHILFLMHQW GLIX]LMH XQXWDU SRNUHWQH ID]H

&

+

.RG VXSHUNULWLPQR D NOKIES P H QLHVI IR GNORRG/ WV | NREIUWL Q@ OW B UNL M
SURSRUFLRQDOQD JXVWRUL SRNUHWQH ID]JH a8WR REMDAQ!
SRNUHWQH ID]JH NRG 6)& D WH PDQML SRUDVW YLVLQH WHR
X 3BRUDVW YLVLQH RGVMHpPND SRYH]DQ MH VD P DIBRYMHQMHP
9DQ 'HHPWHURYRM MHGQDGAEL

8SRUDED 6) D &2

8JOMLNRY ,9 RNVLG MHGQRVWDYQR MH GREDYOMLY SC
DQDOLWLPNRM NHPLML DOL L X LQGXVWULMVNLP SULPMHC(
VUHGVWYR NDGD VH QDOD]L L]IQDG NULWLpQH WRpPpNH ,DNR
GREULK RWDMSDORV RE2LFH ]D Q LIHOMRNHN WS RNRPMWH]|DSDOM|
MH UHDNWLYQRVWL UHODWLYQR MH QHWRNVLPpDQ D YUL

0'. X LIQRVX RG PJ/ ]D RVPRVDWQX L]JORAHQRVW pLQH
DFHWRQRP PJ / SHQWDQRP L KODSOMLYLP ODNLP DC
XJOMLNRYRGLFLPD GR P/ > @

ULMHGQRVWL WHPSHUDWXUG®LLV NWHO X DV N U\LRV UHIOD W RY
RVWYDULWL XYFRROMHNX S&2X D S\DH DXWMOUSH USNULWLPpQRP VWD QM
UD]QLP RUJDQVNLP PRGLILNDWRULPD SULMH VYHJD DONR
HOXFLMVNX PRU SUHPD UD]QLP DQDOLWLPD L WLPH SRVW
VUHGVWYR

8 GUXJRM SRORYLFLX VXSHONWHWOL @QLP XYMHWLPD LV
NODVLPpQD RUJDQVND RWDSDOD SRSXW XJOMLNRYRGLND L (
PRJXUH 1HND RG SRGUXpMD SULPMHQH VX



HNVWUDNFLMD NRIHLQD L] pDMD L NDYH > @
HNVWUDNFLMD HWHULpPQLK XOMD > @

HNVWUDNFLMD DURPD L] SULURGQLK L]YRUD > @
HNVWUDNFLMD PDVWL L] SUHKUDPEHQLK SURL]JYRGD > @
RGUADYDQMH HOHNWURQLPNLK NRPSRQHQWL HNVWUDNFLN

(NVWUDNFLMD NRIHLQD MHG QDVM B HRUMN $IUW L KQLPRXDNE BV
WDNYRJ XUHYDMD SULND]DQ MH QD 60LFL =HOHNBPMWQD N
]JERJ YLVRNH SHQHWUDELOQRVWL PROHNXOD X VXSHUNULW
NUR] VWUXNWXUX JUQD NDYH .DNR MERSREQDGDQMGRYKXIS WA
VUHGVWYD VOLpPQR WHNXULQDPD GROD]L GR L]GYDMDQMD 1
RYLVQR R YUVWL NDYH L VWXSQMX JUHORVWL VDPRJ SORG
WHKQRORANRJ SURFHVD SUL NRMHP VH HNVWUDNW LVSLUH
WH VH PR&H LVNRULVWL X GUXJH VYUKH 8] NRIHLQ L] ELOM
L RVWDOH DURPDWVNH WYDUL > @ SD WDNR &KHQ L VXU Q
NDYH REUDYHQLP SUAHQMHP LOL HNVWUDNKIMRPDUWRGRI
NYDOLWDWLYQH L NYDQWLWDWLYQH SURPMHQH X VDVWDY X
3RGUXPMH XVPMHUHQH HNVWUDNFLMH HWHULpPQLK XOMD L]
HNVWUDNWD GUXJR MH YHOKXKNRXSRGNMhWHpPRRIPP MWQ B MR )
SULND]XMX UH]XOWDWH RELPQRJ LVWUDALYDQMD XVSRUHYV
ELOMQLK YUVWD V SRVWRMHULP OLWHUDWXUQLP L]YRULPD
SRGUXPMX QHSRVUHGQR L]QDG NULWLPQH WRpPNH LPDMX Yt
QD NYDQWLWDWLYQX ]JDVWXSOMHQRVW SRMHGLQLK NRPSRC

.DNR VHX&¥XSHUNULWLpPQLP XYMHWLPD SRND]DR NDR G
NRIHLQ L DURPH ,PDQLVKL L VXU > @ RGUHyXMMXUIWRSOI
WHPSHUDWXUDPD RG . GR . X UDVSRQX WODNRYD
SURSRUFLRQDOQRVW WRSOMLYRVWL VISVRANRMID N U ME\COVOH!
SRUDVW WHPSHUDWXUH X QL&HP WHPSHUDWXUQRP UDVSF
QDVWDYDN SRUDVWD WHPSHUDWXUH GR SRYHUDQMD YULMH
L VXU > @ GRND]XMX SRJLWLYDQ XpLQDN SRODUQLK PRG
HNVWUDNFLMYNX FPYRIP 82DWLFDPD (VHTXLHO L VXU > @ L]t
PRIXUQRVW SULPMHQH X XSIWUWNADLINFILIMIRY LE&HVWUXNR QH]DV
NLVHOLQD RQLK VORERGQLK L X VDVWDYX WULJOLFHULGD
XOMX NDR L X RVWDOLP PDWLFDPD pLMX RVQRYX pLQH HVW



WODND L WHPSHUDWXUH VXSHUNULWLpPQRJ HNVWUDNFLMVN
VX JELUNH IL]JLNDOQLX WX3MHINGWRYVWIQLE? XYMHWLPD SUL N
LVNRULAWHQMH QDMYHiUH > @ > @ L ]D YHULQVNL ]DVWX
WRNRIHURIRWHQ VWLJPDVWHURO VNYDOHQ

8] SR]IQDWH SUHGQRVWLMWXESQRWWYDWQRYRJI LS YDMDQML
L] RWDSDOD QDNRQ HNVWUDNFLMH GRGDWQR L]GYDMD RY
QDpPLQLPD HNVWUDNFLMH ,]JODVNRP L] SRGUXIpMD HXSHUNRR
X SRGUXPMH SOLQRYLWH ID]JH GROD]L GR QDJORJ SDGD WR
WRND HNVWUDNFLMVNRJ VUHGVWYD + VKHPDWVNL SULND]D¢
PR4&H SRMDpDWL VQLAHQMHP WHPSHUDWXUH

CO;

hladnjak regulator regulator
tlaka tlaka

Co,
spremnik

prvi drugi

separator separator
grijac ekstraktor

hladnjak . (‘():‘

6OLN®KHPDWVNL SULND] VXVWDYD ]D HNVWUDNFLMX VXSHU

JLILNDOQR NHPLMVND VYRMMNUYLLYWMSHU X WL ISUHRPL. &2 R
SRVHELFH X SUHFL]QRM PHKDQLFL RSWLFL L HOHNWURQL
KLGURWUDQVPLVLMVNLK WHNXULQD VLOLNRQVNLK XOMD P
JUDQLFH SULKYDWOMLYH X SUBHHIGQRVWRE VX SH DNERBLH®RL]
V NODVLpQLP RUJDQVNLP RWDSDOLPD SRND]XMX VH L X RYI
RSDVQLK WYyDUL D UHFLNOLUDQMH LVNRULAWHQRJ RWDSD¢
NUR] FHOXOR]QH LOL VLOLNDW QMH GLCQORVWD Y-B B YVRIPSRARPYLRA U

8JOMLNRY ,9 RNVLG SRNUHWQD NURPDWRJUDIVND ID]

6YRMVWXDVESHUNULWLPQRP VWDQMX SUHGVWDYOMHQ
WYDU SRWHQFLMDOQR PRUQRP SRNUHWQRP ID]J]RP X VXVWD



LVWUD&LYDQMD /RYHORFND L VXU > @ .OHVSHUD L VXU
SULPMHQL 6)& NURPDWRJUDILMH

5D]YRM NURPDWRJUDIVNLK VXVWDYD RYH YUVWH ]DSR
VWROMHID SULPMHQRP QHMRGERNUHNWQRJI WRNGRIRE VX QHS
SXQMHQH NRORQH 3XQMHQMH MH ELOR SRODUQR QDMpH&
MH XVSRUHGLYD V WDGDAQMRP WHNXIiLQVNRP NURPDWRJ
NRULAWHRQMWDXSSRUNULWLPQRP VWDQMX NDR SRNUHWQH ID]H
SULPMHQX QRYLK QHSRNUHWQLK ID]JD SRQDMSULMH RUJDC
QDMUDELUHQLML X SULPMHQL SULOLNRP DQDOL]JH X REUQX
RSLVDQD XSRUDED NDSLODUQLK NRORQD RG WDOMHQH VLOI
SRNUHWQH ID]JH SRPRiX VWDSQH SXPSH NRMD LP RPRJXiD
VXSHUNULWWPBQRER RXAMLYRVW DQDOLWD X SRNUHWQRM ID]L
RVODQMDWL QD SURPMHQX WODND SUL UHJXODFLML HO:
XQLYHU]DOQRJ L MHIWLQRJ SODPHQR LRQL]DFLMVNRJ GHW
PLQLOR GD VX SUREOHPL NRULAWHQMD 6)& D L SXQMHQLK 1
RYH WHKQLNH ELOD MH WROLNR SULYODpPQD GD VX WLMHNF
SRWSXQR LVWLVQXWH L] XSRUDEH ODQMD NROLpPLQD SRNU
NRQWUROH WODND X NDSLODUQRM NRORQL X RGQRVX QD S
6)& PDWHULMDOD NDSLODUQLP NRORQDPD L VXVWDYLPD ]D
NRMH VX SURL]YRGLOH 6)& VXVWDYH RNUHQXOH VX VH LVN

JRGLQH > @ QDSRNRQ SULND]DQL UH]XOWDWL G
PHWDQRGRKRD]DOL VX NDNR SUL NRQVWDQWQRM JXVWRUL P
PRi SRNUHWQH IDJH 1DNRQ WRJD VOLMHGH UH]XOWDWL LV
*LGGLQJVRYD VWDMDOLAWD R SROPRODBRYRNWYVXKSHNNUWY
XVSRUHGLYD MH V SRODUQRA&iX KHNVDQD D QLNDNR SRODU
QD UD]YRM L SULPMHQX DRDIOUNUPWORARRODUQLK PROHNX
SULKYDUD L LURNR UDEL NDR RVQRYQL PLPEHQLN X SULOD
QLVX X SRWSXQRVWL RGEDpHQD WH VH NRULVWH L GDQDV S
QHSRODUQLK VSRMHYD

+LSRWH]D R JXELWNX HILNDVQRVWL QHSRNUHWQH ID]
VXVWDYD ]JERJ YHOLNRJ SDGD WODND GX& NURPDWRJUDIV
GHYHGHVHWLK JRGLQD VWROMH(UD > @ NDGD MH SULND]
WHRULMVNLK RGVMHpPDND SUL WODNX RG EDUD



6KYDUDQMH MH XORJH PRGLILNDWRUD X HOXLUDQMX S
DQDOL]LUDQH PDWLFH SRODUQLK VSRMHYD SRSXW SULPDUC
PHKDQL]DP XSUDYOMDQMD GUXJRJ UHGD D SULPMHQD NDSI|
JDVL ,] GDQDAQMH SHUVSHNWLYH SRYH]DQRVW LQVWUXPHC
SRYH]XMH V 6)& DQDOL]DPD 5D]YRM PHYyXWLP QL RYGMH Q
JRGLQD VWROMHUD VYD GRVWXSQD LQVWUXPHQWDFLMD
GLMHORYH VXVWDYD GUXJLK WHKQLND 3UYL NRPHUFLMD(
SRQRYOMLYH DQDOL]JH 6)& RP ELR MH QDGRJUDVHQL +3 OR
+HOYHWW 3DFNDUG 1DM]QDpDMQLMD SUHLQDND ELOR MH
PRIXUQRVW SUDUHQMD SDGD WODND NUR] NRORQX L QHI
]DGUADYDQMD L PRGLILFLUDQMH NHPLMVNLK SDUDPHWDUD
3URL]YRYDp -$6&2 JRGLQH SUHGVWDYOMD REMHGLQMHC
VXSHUNULWLpPQRM ID]JL 8 RYRP VXVWDYX SUYL SXWD MH XY
L]JOD]X NRORQH QR MR& XYLMHN QHPD JRYRUD R DXWRPDW
SXPSL +HOZHWW 3DFDUG JRGLQH SUHGVWDYOMD PRGH
NRQWURORP SDGD WODND L NRPSHQ]DFLMRP VWODpPLYRVWL
SXQR WRPQLMH L SRQDYOMDMXiH SRVWDYNH SURWRND L
SRMDYOMXMX VH SUYL VXVWDYL V 3HOWLHURYLP KODyHQM
WODND L KODYyHQMH JODYD SXPSL GDQDV VX VWDQGDUG X
XVDYUSGHQLML L XVNODYHQLML 6)& VXVWDYL RODN&DOL VX
PRIXUQRVWL SRGH&DYDQMD VWDQMD SRNUHWQH ID]H .RI
GHWHNWRUD RG XQLYHU]DOQRJ SODP8QFO I6R LL] DGH.W M N R/.R
QL]RP GLRGIBUKMNR GHWHNWRUD ]DKLY BWEBLNORNMWWR QB U PR
GHWHNWRUID Y¥H GR GHWHNFLMH VSHNWURPWHYSHIUNLU P\ VD
ID]JL SRND]DR VH NDR YUOR SRJRGQD SRNUHWQD ID]D SUL
XVSMHEQL YH]DQL VXVWDYL X] XSRUDEX NHPLMVNHOILRQL]C
LRQL]DFLMH HOHNWURUNYBG#HOREOL (BQDOL]DWRU V YUHP
> @ 6SRMQH OLQLMH NURPDWRJUDI + 06 UD]JYLMDOH VX VI
RGJRYDUDMXURP YLVRNROHJLUDQRP pHOLPQRP FLMHYL

HQYODPH ,RQLVDWLRQ 'HWHFWRU

HQIRGH $UUD\ '"HWHFWRU

HQUOHFWURQ &DSWXUH 'HWHFWRU
HQIOWURJHQ+3KRVSKRUXV 'HWHFWRU
HQ$WPRVSKHULF 3UHVVXUH &KHPLFDO ,RQL]DWLRQ
HQUOHFWURVSUD\ ,RQL]DWLRQ

HQdRDGUXSROH 7LPH RI )OLJKW



3RVOMHGQML YHOLNL LVNRUDN X UD]YRDMXRYHRPNDRVRJIU I
JRGLQH SUHGVWDYOMDQMHP $XURUD 6)& VXVWDYD ]D SUHW
PRGHO LOL PRGHO X 6)& X PRUQR RUXyH XVNODGL
VXVWDYLPD 6)& PRGXO MH RYLP UMHAHQMHP XYHGHQ X NO
XVLVQRM VWUDQL +3/& SXPSH GRYRGL GR SUHG VWODDL
XVSRUHGLYLK V YULMHGQRVWLPD WODND QD XOD]X X NURPI
YHU QD XOD]QRM VWUDQL GREDYQH SXPSH VXPMHUOMLY WC
]DGDUD GREDYQH SXPSH MH RGU&DYDQMH L NRQWUROD
8NODQMDQMHP LVWRPMHVQRJ VWODpPLYDQMD L RGU&ADYDQM
ED]QH OLQLMH SULVXWDQ NRG VSHNWURIRWRPHWULMVNLHI
XJURND a4XPD V RVMHWOMLYLP UHJXODWRULPD L]OD]QRJ W
VQLAHQMH SUDJD RVMHWOMLYRVWL GHWHNWRUD GR pDN
XUHYyDMD 6XVWDY SUHGVWDYOMHQ RG VWUDQH SURL]YRYEL
AXPD WH VWDELOL]DFLMH VWDQMD SRNUHWQH ID]JH SRVW
GYRFLOLQGULPQD SXPSD V QH]DYLVQR SRJRQMHQLP NOLSR
SURVWRU X JODYL GREDYQH SXPSH 'RN MHGDQ NOLS YUAL
GUXJL REDYOMD GREXYXURRPOWRIURIV&ELZ VXVWDY WH VH V
LIPMHQMXMX .DNR VX WDNW VWODpPLYDQMD L GREDYH L X R
MH L]YRU aXPD XJURNRYDQ SULXUWNYARPPWXS N WX UL \@ MHIRRIP &

5D]YRM QRYLK VXVWDYD 6)RGDQWOD|HSRIP@BRLED QLK S
MH MHGDQ X QL]X SRND]DWHOMD X]OD]QRJ WUHQGD SULPMF
AXPD WH VWDELOL]DFLMD SR ISD WX SKWDURWIDPYUDI 68§& PHW
NYDQWLILNDFLMH DQDOLWD X WUDJRYLPD 9HU VX SUHGVWD
NYDQWLILNDFLMX DQDOLWD pLMD MH YULMHGQRVW SRYU
QDM]DVWXSOMHQLMH WYDUL X] RPMHU VLJQDO &XP YHiL RC

2G QDMUDQLMLK VH SRpHWBNDP6)KEQMMXMH ]QOD X|H&®2Z N E
PDWLFD SRSXW

IDUPDFHXWVNLK SULSUDYDND

X]JRUDND L] RNROL4D ELRORANLK L QHELRORANLK
SUHKUDPEHQLK SURL]YRGD

SRYUEGLQVNL DNWLYQLK WYDUL VXUIDNWDQWL
SHVWLFLGD L KHUELFLGD

SROLPHUD L DGLWLYD X SROLPHUQLP PDWLFDPD
IRVLOQLK JRULYD



HNVSOR]JLYD L SRWLVQLK VUHGVWDYD
8 UD]GREOMX XVSRUHQRJ UD]JYRMD WHKQLNH XVNR SRGUXpN
ELOD MH HQDQWLRPHUQD NURPDWRJUDILMD ODNLK IDUPDEF

NRULVWH ORXULHU L VXU > @ JRGLQH SUL UD]GYDMDQ
]ID VWHUHR VHOHNWLYQX NURPDWRJUDILMX IOXLGRP X VXSFH
GRGDQL VX X SRNUHWQX ID]X JRGLQH > @ 3UL UD]YRM

IDJH V QHPRGLILALW DO PLE&ZRGDWFL V DNLUDOQLP QHSRNU
NRMLPD VX REMH ID]JH NLUDOQH

,JUD]LWD VHOHNWLYQRVW L NUDUH YULMHPH DQDOLI]H
IDUPDFHXWVNRM LQGXVWULML DOL L X GUXJLP SRGUXpML

PHWRGH

LC

SFC

0 2 4 6 8 min

60LNPQDOL]D HODQWLRPHUD PHWRSUROROD SRPRUX /& D L 6)& D



8VSRUHGQL SULND] GYDMX NURPDWRJUDPD DQDOL]H PHWR
SUHGQRVWL NRUL&AWHQMD VXSHUNULWLPQH SRNUHWQH ID]
XVSRUHGEL V +3/& DQDOL]RP X] pHWLUL SXWD YHUL SURWRN
HOLSVH

'RGDWDN SRODUQRJ RUJDQVNRJ PRGLILNDWRUD YHuO X
NYDOLWHWX NURPDWRJUDIVNH DQDOL]JH 6OLND

! bez modifikatora
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60LNPQDOL]D HQDQWLR'¥ED IN RWDIOQRMUQBBRNUHWQRM ID]L EH] P
GRGDWDN DPRQLMHYD DFHWDWD NRQFHQWUDFLMH PPRO / % L LIR

HILNDVQRVWL UD]GYDMDQMD NDR L VLPHWULPQRVWL NURPEL

OHKDQL]PL NRML EL REMDVQLOL RYDNYX UD]JOLNX PFH
REMDAQMHQL 3UHGORAHQH KLSRWH]H SRGUD]XPLMXHYDMX
VXSHUNULWLpPQRP VWDQMX > @ 6WYDUDQMH QHVWDELOQ
VPDQMHQRP DILQLWHWX NLUDOQLK QHSRNUHWQLK ID]D SU
GRND]L GRELYHQL VSHNWURVNRSVNLP PHWRGDPD > @ )LVI
DPLQR VXSVWLWXLUDQLK R UBIDLQ WNKISKH UNSURIMAHLYDI) LYVP &2 M H W



SULMHOD]QH NRPSOHNVQH VSRMHYH V FLOMHP SRMD&aQMH
VXVWDYX 'RNDJDQR MH VWYDUDQMH NDUBMIP IMPWNNKLKG NUQH
DPLQLPD XNROLNR VXSVWLWXHQWL QD DPLQR VNXSLQL QL
DILQLWHWD SUHPD RYRM UHDNFLML SULVXWQR MH YHU XN
SRGDFL X VNODGX V SUHGYLYyDQMLPD R LJUD&AHQRM SURYV
SRND]XMH BRSHUNULWLPQRP VWDQMX

'HVPHW L VXUDGQLFL > @ RSLVXMX HQDQWLRVHOHNW
QDVWDOLK R]JUDpLYDQMHP 89 JUDNDPD IHQRNVLEXW HQ
SURGXNDWD QLMH GDOD UH]XOWDWD JERJ WHUPLpPNRJ UDV
NRULVWH&&3UL RGUHYLYDQMX RGQRVD HQDQWLRPHUD QHNI
KLGURNVL EHQJRGLD]JHSLQY RNJM'SPRMRUIMLT MEDBIH G ISD P O
> @ MH UD]YLR PHWRGX UD]GYDMDQMD XSRUDERP YH]DQLK
X IRUPXODFLML OLMHND 8VDYU&ADYDQMHP WHKQLNH UD]YL
IDUPDFHXWLND

1R]DO L VXU > @ SBRIVIVHRE2PRGLILNDFLMH SUL UD]G
SHVWLFLGD WU WGP FBBRIOMDHY L VXU > @ SUHGVWDYOM
VXVWDY HNVWUDNFLMD +# NURPDWRJUDIVNX DQDOL]X + 06
NDUEDPDWD L] X]JRUDND PHVD JRYHGLQH L SLOHWLQH 5D
VLIQDO axP PELUQD MHQG"MRFRIUE]D &DWEDU\O

$QDOL]H X]JRUDND IRVLO Q&K JRUHYDVWIRFRNMIRX &2 XJIJR ]QD]|
SRGUXpMH 8 SHULRGX RG VUHGLQH RVDPGHVHWLK JRGLQD
HNVWUDNFLMH WH DQDOL]H VUHGQMH L GXJRODQpPDQLK XJC
VXU > @ RSLVXMX DQDOL]X SROLFLNOLpPNLK DURPDWVN
XVSRUHYyXMX +3/& L 6)& DQDOL]JH X] LVWX QHSRNUHWQX |
PDWLFDPD WOD YRGH SURL]JYRGD SHWURNHPLMVNH LQGXV
WHKQLNH B6OLNH $ L % SULND]XMX NURPDWRJUDPH LVWF
+3/& WHKQLNH



60LNHQDOL]D

10

%
3%+ RYD VWDQGDUGQD (3$X]VPRHD/WDQE RAPARGI IXI 16N & \&
SRNUHWQH IDJH PHWDQRO > @ $

$QDOL]D 3%+ RYD VWDQGDUGQD (3% VPMHVD +3/& WHKQLNRP

JUDGLMHQWQD DQDOL]D > @ %



,] VSRPHQXWLK VOLND YLGOMLYR MH ]QDpPDMQR VNUDUGHQMF
JXELWDN HILNDVQRVWL NRORQH WH ]DGU&ADQX PRJIXUQRVW
0 +DPGL L VXU > @ X QL]X pODQDND SRND]XMX SC
VUHGQMHWHPSHUDWXUQLK GHVWLODWD VLURYH QDIWH
2SWLPL]DFLMRP SDUDPHWDUD DQDOL]JH GRELYHQD MH PHWR
+3/& PHWRGDPD DQDOL]JH PRQR GL L SROLDURPDWVNLK V¢
> @ SULND]XMX 6)& PHWRGX UD]JYLMHQX V FLOMHP DQDOL
UDILQHULMVNLP WRNRYLPD SRVHELFH GHVWLODWLPD GL]Jt
SUHGOR&AHQRP PHWRGRP SRND]DOL VX YUOR GREUX NRUHOTL
06 DQDOL]RP X UDVSRQX RG GR PDVHQRJ XGMHOD DUR
9HQWHU L VXU > @ SULND]XMX VXVWDYQX UDJUDGX 6)8&
VSRMHYD X VDVWDYX GHVWLODWD QDIWH $QDOL]D DOLIL
SUREOHPH X WHKQLpPNRM L]YHGEL LQVWUXPHQWDFLMH SUL
DQDOL]DWRU 8YRGH FLMHYQD VX&HQMD L JUDQLpPQLNH SUR
8QDWRpP SUHSUHNDPD XVSMHEQR SRYH]XMX 6)& L SUHSDUD
GRND]XMX SRYH]DQRVW VHOHNWLYQRVWL VXVWDYD X RGQR
.URPDWRJUDILMD SRRRWXS&UNULWLPQLP XYMHWLPD
LQVWUXPHQWDFLMVNL PDQMH ]JDKWMHYQH DQDOL]H RSLVDC
YL4AH JUXSD DQDOLWD SUREOHP UD]GYDMDQMD VH SRQRY
OHKDQL]PL PHYXGMHORYDQMD SRNUHWQD ID]D + DQDOLW
GRYROMQX VHOHNWLYQRVW X VWYDUQLP XYMHWLPD XNROL!
ORJXiH UMHAHQMH MH VYH pH&UD SULPMHQD YLAHGLPHQ]LI
SRNUHWQLK ID]D NDNR SR NHPLMVNRP VDVWDYX WDNR L SR



9LAHGLPHQ]LMVNL NURPDWRJUDIVNL VXVWDYL

7THRULMVND RVQRYD YLAHGLPHQ]JLMVNH NURPDWRJUDIL

-HGQRGLPHQ]JLMVNL NURPDWRJUDIVNL VXVWDYL RGUHYH
VWDOQRJ LOL SURPMHQMLYRJ VDVWDYD V DQDOLWRP WH "
QHSURPMHQMLY VPMHU WRND SRNUHWQH IDJH .URPDWRJUI
NDSLODUQLK NRORQD X *& X UD]JYRMHP PDWHULMDOD RG N
YUOR YLVRN 3ULURGD NURPDWRJUDIVNH WHKQLNH WHPH
RQHPRJXUXMH SRVWL]DQMH UD]J]GMHOMHQMD NRG VOLpPQL
NURPDWRJUDIVNX NRORQX QHPLQRYQR GROD]JL GR 4aLUHQM
SRWSXQR UD]GYRMHQLK VDVWRMDND QD L]J]OD]X NURPDWR
RJUDQLpHQMH MH QHL]JEMHAQR pDN L X] SUHWSRVWDYNX L
VXaWwLQVNR RJUDQLpHQMH QLMH PRJXUH SUHYODGDWL
NURPDWRJUDIVNRJ VXVWDYD SRSXW WHPSHUDWXUH SURW
DQDOLWLpPNL VXVWDY SUHGYLYD L LOL RPRJIJXUXMH SURPMHC
UD]JGMHOMLYDQMH DQDOLWD L] X]J]RUND SRPRUX YL&H IL]LN
JRYRULPR R YLAHGLPHQ]JLMVNRM NURPDWRJUDILML > @ 7L
DQDOL]D XVSRVWDYOMD VH YLaAaH RG MHGQRJ VXVWDYD SV
IDJDPD 6YDNL RG VXVWDYD GRSULQRVL SRYHUDQMX NUR
SRYHUDQMX DQDOLWLpPpNH PRUL VXVWDYD

$QDOL]H WDQNRVORMQRP NURROWRYBRMILKM RBRpHANM.DND
GYRGLPHQ]JLRQDOQR UD]GYDMDQMH DQDOLWD SRQDMSULME
'RYROMQR MH NURPDWRJUDIVNX SORpPpX LOL QHSRNUHWQX
SRNUHWQRM ID]L WH QDNRQ UD]YLMDQMD NURPDWRJUDPD L
GUXJRM SRNUHWQRM ID]JL UD]JOLPpLWH HOXFLMVNH PRUL LOL
X GYDPD VXVWDYLPD RWYDUD VH GRGDWQD GLPHQ]LMD NU
GHWHNWLUDQLK QD WDNYRP NUBPW R HGERY B/UWLE WP ME HR
L MHGQR]QDpQLMH RGUHYHQD 2YD VH PHWRGD SULPMHQWN
X]JRUDND SRJRGQLK ]D WDQNRVORMQX NURPDWRJUDILMX L L

HQJRLQ /D\HU &KURPDWRUJDSK\



60LND 7/& DQDOL]D DGHQR]JLQVNLK PRGLILNDFLMD P51$% X

*LGGLQJV > @ SUYL WHRULMVNL UDJUDyXMH L GHILQLL
QMHPX WL VXVWDYL PRUDMX |]DGRYROMDYDWL GRGDWDQ
PHyXID]QRJ UD]GYDMDQMD X VYDNRM RG GLPHQ]LMD PRUDI
PHKDQL]PLPD &4WR VWYDUD RUWRJRQDOQRVW GLPHQ]LM
YLAHGLPHQ]JLMVNLK VXVWDYD OH&L XSUDYR X LVSXQMHQMX
RYLVL R VWXSQMX NRUHODFLMH L]PHYyX GLPHQ]JLMD 6OLND
$ + SRWSXQX RUWRJRQDOQRVW + PHKDQL]PL UD]GYDMDQM
UDJOLpLWL
% + GMHORPLPQX RUWRJRQDOQRVW * PHKDQL]PL UD]GYDMD
& + QHGRVWDWDN RUWRJRQDOQRVWL + PHKDQL]PL UD]GYDM

6OLNDOXVWUDFLMD UD]OLPpLWLK VWXSQMHYD RUWRJIRQI



2GDELU NURPDWRJUDIVNRJ SRVWXSND X UD]OLpLWLP
QHSRNUHWQLK ID]JD L YUVWH NRORQD RGOXpXMXuL VX IDNW
vLJQDOD QD FLMHORP SURVWRUX NURPDWRJUDPD > @ .RG
VWDQMD SRNUHWQH IDJH RGDELUX VH NRORQH UD]OLpPLW
DILQLWHW ]D QHSRNUHWQX ID]X X RGQRVX QD GUXJX GLPHC

=D UD]JOLNX RG WDQNRVORMQH NURPDWRJUDILMH NDR S
YLAHGLPHQ]LMVNLK VXVWDYD SRGUD]XPLMHYD REYH]QR
QHSRNUHWQRP ID]JRP 3RVWXSDN GYRGLPHQ]JLMVNRJ NURF
SULND]DWL NUR] WUL GLMHOD

DQDOL]D X SUYRM GLPHQ]LML

PHYyXGLPHQ]JLMVNL SULMHQRY DQDOLWD

DQDOL]D X GUXJRM GLPHQ]LML SUDUHQD GHWHNFLMRP

=QDpDMNH UD]GYDMDQMD X SUYRM GLPHQ]LML

$QDOL]D X SUYRM GLPHQ]JLML NRUDN MH NRML RGUHYX
SRVWXSND 8YLMHN YL&HVWUXNR YUHPHQVNL JDKWMHYQLM!
NRORQVNH NURPDWRJUDILMH V FLOMHP JUXSLUDQMD VN
MHGQRGLPHQ]LMVNLK VXVWDYD NRG NRMLK MH L]JOD] |
GYRGLPHQ]JLMVNLK VXVWDYD WRN SRNUHWQH ID]JH L] NURPD
X QHNL RG VXVWDYD PHYyXGLPHQ]JLMVNRJ SULMHQRVD DQD((
GLPHQ]JLMH QR XNROLNR L MHVW SULVXWDQ SRVWDYOMD V
V FLOMHP RULMHQWDFLMVNH DQDOL]H

=QDpDMNH VXVWDYD SULMHQRVD DQDOLWD

6XVWDYL PHYXGLPHQ]JLMVNRJ SULMHQRVD DQDOLWD QDM
SRGLMHOLWL X GYLMH NDWHJRULMH SUHPD PHKDQL]PX SUL
NRQYHQFLRQDOQL PHYXGLPHQ]JLMVNL SULMHQRYV
VYHREXKYDWQL PHYXGLPHQ]JLMVNL SULMHQRYV
8 SUYRM VH YDULMDQWL VDPR GLMHORYL WRND SRNUHWQ!
GLPHQ]JLMD GRN VH YHiUL GLR HOXDWD SUYH GLPHQ]LMH

HQBEBIDUW FXWWLQJ
HQWRWDO WUDQVIHU



SRKUDQMHQ X SRNUHWQRM ID]JL LOL SDN VRUELUDQ QD QHN
RYH PHWRGH SULMHQRVD MH MHGQRVWDYQRVW L]J]YHGEH L Y
L NRG VYLK LVSUHNLGDQLK REOLND UD]GYDMDQMD PRJXUQ
6YHREXKYDWQL PHYyXGLPHQ]JLMVNL SULMHQRYV SRGUD]X
WRND LOL UHSUH]HOWBWWDQR] SGUMHRB G UXJIX GLPHQ]JLMX |
UDJUDYHQLMH VX L IDKWMHYQLMH ]D NRULGAWHQMH QR ]QD
@ ORGXOL PHYyXGLPHQ]JLMVNRJ SULMHQRVD RYH YUVWH JR
YLAHSXWLK NURPDWRJUDIVNLK YHQWLOD 1DMpH&auUH VX WR
SRJLFLMH NRG NURPDWRJUDILMH NRQGHQ]JLUDQLP ID]DPD L
RSUHPOMHQL UHGXNFLMRP WRND NRG SOLQVNH NURPDWRJ
LIODJ]QRJ WRND SUYH GLPHQ]LMH X VNODGL&aQH SHWOMH SU

6NODGLAQH SHWOMH QDMpH&UH VX LIYHGHQH QD MHGDQ RG
6RUSFLMVNL HOHPHQW NRML YH]XMH DQDOLWH SUYH GI
SRNUHWQD ID]D SUYH GLPHQ]JLMH SUROD]L NUR] VR
DQDOLWL 1DNRQ RGUHYHQRJ LQWHUYDOD ]J]DXVWD
]IDSRpLQMH SURWRN SRNUHWQH IDJ]H GUXJH GLPHQ]

GUXJX GLPHQ]LMX
3UD]DQ YROXPHQ L]JROLUDQ RG GUXJH GLPHQ]JLMH WLM
SRNUHWQD ID]D SUYH GLPHQ]JLMH XYRGL VH X SUD]C
RGUHYHQRJ LQWHUYDOD YHQWLORP VH LIROLUD VDC

SRNUHWQRP ID]RP

6 XVWDY SULMHQRVD DQDOLWD VPDWUD VH VYHREXKYDYV
> @

VYH WYDUL SULVXWQH X X]RUNX SRGYUJQXWH V
GLPHQ]JLMH NURPDWRJUDIVNRJ VXVWDYD
]IDVWXSOMHQRVW WYDUL QDNRQ PHYyXGLPHQ]LMV
]JIDVWXSOMHQRVWL X L]YRUQRP X]J]RUNX L VDY WI
XSXUHQ X GHWHNWRU
UD]JOXpPLYRVW SUYH GLPHQ]LMH PRUD ELWL |]DGUA

HQVSOLW PRGH



2VLP QDEURMHQLK NDUDNWHULVWLND VXVWDY SULMHQR)
SRMHGLQDpQLK X]JRUNRYDQMD VDVWDYD SUYH GLPHQ]LMH
PDWHPDWLPpNH SRVWXODWH R EURMX X]JRUNRYDQMD NRML
NYDOLWHWQX DQDOL]X X GUXJRM GLPHQ]LML 7DM ©OpDUREC
wWuDMDQMD L]OD]D JUXSD DQDOLWD L] SUYH GLPHQ]LMH
PRGXODFLMRP JODYQL MH WHKQLPpNL pLPEHQLN NYDOLW
XpHVWDORVWL X]JRUNRYDQMD WR MHVW SHULRGD PRGXODF
GRND]XMX L]UDYDQ XWMHFDM SHULRGD PRGXODFLMH QD "

6OLNBPLQDN XpHVWDORVWL XJ]RUNRYDQMD VD PUREG % ¢ D MIDIQWNE USRHVUN B B P
X]JRUNRYDQMD XQXWDU WUDMDQMD MHGQRJ SLND NURPDWR

.DR @&WR VH PRAH YLGMHWL QD 60OLFL SRYHUDQMH YUHPI
XJURNXMH VPDQMHQMH UD]JOXpLYRVWL X SUYRM GLPHQ]LMI
SUYH GLPHQ]JLMH PRUD ELWL X]JRUNRYDQ GR SXWD X FI
SUDYLOR X OLWHUDWXSK\MH Yo HNNUW W HQDL MY D

8 SUDYLOX VXVWDY SULMHQRVD DQDOLWD QHSUHNLG
VOXpDMX LJUDYQH 'DQDOL]H WR MH MHGDQ RG XYMHWD ¢
SURYHVWL YUOR EU]J]R 7HAL VH YUHPHQX WUDMDQMD DQDOL
SHULRGD X]RUNRYDQMD SUYH GLPHQ]JLMH 8NROLNR WDNYI



YMHURMDWQRVW SRMDYH QHGRYUAHQLK DQDOL]D X GUXJRN
IHQRPHQ PRAH RWNULWL UHODWLYQR ODNR MHU VH QD NUR
]DGUADYDQMD NUDuULP RG YUHPHQD SUROD]D XGDUQRJ YDC
VOXpDMX SUD]QH NRORQH

=QDpDMNH UD]GYDMDQMD X GUXJRM GLPHQ]LML

$QDOL]D X GUXJRM GLPHQ]LML X SUDYLOX MH SXQR
OHKDQL]DP UD]GYDMDQMD MH QDMpH&UH UD]JOLpPpLW RG PHKD
VH PRJX RVWYDULWL NUR] WHPSHUDWXUX L WRN SRNUHWQ
LOL NUR] NHPLMVNL VDVWDY SRNUHWQH ID]JH NRG +3/& D
PHKDQL]DP VH PRaH PLMHQMDWL NRPELQLUDMXUL GYLMH QI
X MHGQRM GLPHQ]LML L SRODUQX IHQLO VXSVWLWXLUDQX 1
QHSRNUHWQD ID]JD MHGQH GLPHQ]LMH SRODUQD D GUXJH Q

$ KODJHQL LQMHNWRU (), , < UD]GMHOQLN
% SUYD NDSLODUQD NRORQD '% ))$3 ) SRUW ]D AQMXANDQMH?
& SUHNORSQLN ]D YLAHNRORQVNL VXVWDY 0&6 * ]DPND ]D KODYHQMH

< UD]GMHOQLN + GUXJD NDSLODUQD NRORQD '%

6OLNBKHPDWVNL SULND] ' *& VXVWDYD

6OLNBKHPDWVNL SULND] ' /& VXVWDYD LVWDNQXWH VX VNC



$JUHJDWQR VWDQMH SRNUHWQH IDJH WDNRYHU PRAaH ELWL
DQDOL]H +3/& 1T *& 6)& 1 *& WH 6)& 1T +3/& 6YL YLGAHGLPHQ]L
PRJX ELWL RSUHPOMHQL GHWHNWRULPD NRPSDWLELOQLPD
VH X OLWHUDWXUL PRaH SURQDUL YHOLN EURM SULPMHU
SULODJRYHQLK *& L LOL +3/& WHKQLNDPD YL&A&HGLPHQ]LM)
VSHNWURPHWULPD PDVH 7DNR GRELYHQH VXVWDYH RGOL
DQRDOL]H NRMD SURL]OD]JL L] SRYHUDQMD EURMD WHRULN
NYDOLWDWLYQH DQDOL]H X]JRUND SRPRUX VSHNWDUD PDVH

SUHWYRUED VLJQDOD ' X

1IHREUDYHQL L]JUDYQL UH]XOWDW ' DQDOL]JH QH UD]OLI
GRELYHQRJ DQDOL]J]RP MHGQRGLPHQJLMVNLP VXVWDYRP QL
.DNR EL VH GRELR NURPDWRJUDP QD NRPH VX YLGOMLYD U|
UDpXQDOQRM REUDGL -HGQRGLPHQ]JLMVNL NURPDWRJUDP |
RV DSVFLVH QD MHGQDNH PDQMH GLMHORYH 9HOLpPLQD P
X GUXJRM GLPHQJLML LOL YUHPHQX PRGXODFLMH 7DNR Gl
SUDYDF WH VH RVWYDUXMH ' PDWULFD -HGQD RG RVL PDYV
IHQRPHQH NRML VX VH RGYLMDOL X SUYRM GLPHQJLML GRN
7DNR GRELYHQ VORJ SUHQRVL WUL LQIRUPDFLMH

+ YULMHPH ]DGUADYDQMD X SUYRM GLPHQ]LML SUD]
LOWHUSROLUDMX

+ YULMHPH ]DGU&ADYDQMD X GUXJRM GLPHQ]LML
LQWHQ]JLWHW VLIJQDOD QDMpHauUH SULND]DQ VSHNWL
&LMHOL SURFHVY SUHWYRUEH VLIQDOD SRMHGQRVWDYOMHQ

I+



6OLNBUHWYRUED ': ' NURPDWRJUDP > @

2YDNR GRELYHQ ' NURPDWRJUDP SUHQRVL NYDOLWDWLYQH
QLMH PRJXUH NYDQWLILFLUDWL . YDQWLWDWLYQL SRGDWLCL
NURPDWRJUDIVNLK NULYXOMD GRELYHQLK GHWHNFLMRP QD
SURYRGLWL QDNRQ VYDNH DQDOL]H SUL pHPX VH GRELYHQ
YULMHPH ]DGUADYDQMD LOL VH LQWHJUDFLMD PRa&H ]D VYL
NULYXOML NRMD SRND]XMH QDMYHUL LQWHQ]JLWHW ]D SRMI
SURYRGL PHWRGRP YDQMVNRJ VWDQGDUGD LOL PHWRGRP X
XQXWDUQMHJ VWDQGDUGD ULMHYH > @

5D]OXpLYRVW L NDSDFLWHW ' NURPDWRJUDILMH

'"YRGLPHQ]JLMVND NURPDWRJUDILMD MH X VYDNRP RG SR]QD
RG NRMLK VYDNL SRVMHGXMH YODVWLWH NDUDNWHULVWLN
MHGQRVWDYQL DOJHEDUVNL JELU

*LGGLQJV > @ GHILQLUD GYRSsLPNDORLBIMMBIRDIQXp XGDVON
(XNOLGRYX DSVROXWQX YULMHGQRVW UD]JOXpLYRVWL GYLN



$NR VX $ L % GYD IBQADMOWPLYORVWL X SUYRM L GURIRM GLP
& aLULQH NURPDWRJUDIVNLK NULYXOMD QD OwWdlMLQH X S
UD]JOLNH X YUHPHQX ]DGUaDYDQMD WYDUL $L % X SUYRM R

S5V 5V 5V

. \/§ W8 Ty

5

©Z$ Z%; ©Z$ Zy 2

1DMpH&UH NRUL&AWHQD YULMHGQRVW SUL RFLMHQL UDGD FN
MH NDSDFLWHW NURPDWRJUDIVNH NULYXOMH

$NR VOLMHGLPR *LGGLQVRYH SRVWDYNH NURPDWRJUDIVI
XPQRANX YULMHGQRVWL NURPDWRJUDIVNRJ NDSDFLWHWD C
SURFLMHQH NDSDFLWHWD QD WHPHOMX SRYUaALQD QD UDYQ
SRG NURPDWRJUDIVNRP NULYXOMRP

@ @ Q

qQ Yor Yo

£ Z
,DNR RYDM SULVWXS QH X]JLPD X RE]JLU RUWRJRQDOQRVW
NURPDWRJUDPX GRELYHQH YULMHGQRVWL GREDU VX SRND

SUHJOHG LIDEUDQLK SULPMHUD SULPMHQH YLat
NURPDWRJUDIVNLK VXVWDYD

9LAHGLPHQ]JLMVNL VXVWDYL SULPMHQMXMX VH X a&LURN
VORERGH X VSUH]|DQMLPD HOHPHQDWD UD]JQLK NURPDWRJUL
SRWHQFLMDOQR YUOR PRiUQLK DQDOLWLpPNLK RUXYD 3UY!
SUHGVWDYOMDMX /LX L 3KLOLSV WH QMLPH DQDOL]JLUDMX
VOR&AHQLK X]JRUDND IRVLOQLK JRULYD pLQH L GDQDV ]QDpD
> @ 2YL VXVWDYL NRULVWH VH X DQDOL]L SURGXNDWD U
KODSOMLYLK VDVWRMDND SUHKUDPEHQLK DUWLNDOD SRSX\



60LND '"*& NURPDWRJUDP X]RUND SHVWLFLGD

'YRGLPHQ]JLMVNH NURPDWRJUDILMH +3/& 7 +3/& VYH VX ]DV
VSUHIJQXWH V 06 GHWHNFLMRP 8QJHU L VXU > @ MRA N
SURWHLQD " +3/& WHKQLNRP L '"JHO HOHNWURIRUH]RP 2G
LVWUDALYDpNH JUXSH SUHGVWDYOMDMX YUOR XVSMHAaQH V
KRUPRQD HNVWUDKLUDQLK L] UD]JQLK PDWLFD X]J]RUDND

GYRGLPHQ]JLMVNH WHNXULQVNH NURPDWRJUDILMH X DQDO
SROLPHUQLK YDULMHWHWD X NRSROLPHULPD > @

ODR L VXU > @ SRYH]XMX +3/& X IXQNFLML SUYH GLPHQ
GLPHQ]JLMRP SUL DQDOL]L VORAHQH PDWLFH NRUL&WHQR
QHSRNUHWQX ID]X PRGLILFLUDQX VUHEURP XVSLMHYDMX
DOLIDWVNLK KRPRORJD WH X GUXJRM GLPHQ]LML UD]J]GYRML
XJOMLNRYRGLFL UDJGYRMHQL SUHPD EURMX DURPDWVNLK S
SULMHQRV UMH&GDYD VYHREXKYDWQLP PRGHORP 'XWULH]
VSUH]DQMH /& VXVWDYD NDR SUYH IRNXVLUDMXUH GLPHQ]LN
VXVWDYRP XVSLMHYDMX UD]J]GYRMLWL VPMHVH DONDQD L]

UD]GYDMDQMH WH&ANLK L]JRPHUD DONDQD L DONHQD WH SR
RVWYDULWL UD]GYDMDQMD WLK VWUXNWXUD WH NYDQWL
8VSRUHGEH UDGL SRWUHEQR MH QDJODVLWL NDNR WR
NURPDWRJUDILMH LOL VDPR *& T *& VHSDUDFLMH QLWL SRP



8] XRELpDMHQH SRNUHWQH IDJH X SOLQVNRM LOL WHN:
HOXHQW X YLAHGLPHQ]JLMVNLP NURPDWRJUDILMDPD NRULVYV
MH YHU SULND]DQR GDOHNR QDM]DVWXSOMHQLMD3WYIDU X
SUHGVWDYOMHQL VXNOBRYSIRNEHWMOQXLIDYX X &PYYRM GLPHQ]L!

JRGLQH NRULVWLOL SRODUQX NDSLODUQX NRORQX NDF
VXSHUNULWLPQRP VWDQMX NDR SRNUHWQX ID]X 3ULMHQRYV
UHVWULNWRUD WRND NRMLP VX RVWYDUHQD GYD FLOMD V?
X SOLQRYLWRIVRPRQNOADEYWDQMD RPRIJXULOD MH QDVWDYDN
IDJH L X GUXJRM GLPHQ]LML 6DP SURFHV LQMHNWLUDQMD
LIYHGHQ MH SRPRUX WRSOLQVNH GHVRUSFLMH 6YDNL WRS(
GLPHQ]JLMX 8 SUYRM GLPHQ]LML DQDOLWL VX HOXLUDQL X
GUXJRM GLPHQ]LML UD]GYDMDQL SRMHGLQDpPpQL DQDOLWL S
NRULVWH PRGLILFLUDQL XUHYDMXNBWMXJRN NGH.VPW Q ] 5@ L QNRRYLL
YRGLN NDR SRNUHWQX ID]X SUL UD]GYDMDQMX 7RP ]J]DPMH(
DQDOLWD QD QHSRNUHWQRM ID]JL 2VLP XJOMLNRYRGLND LC
LVWLP VXVWDYRP

$GDP L VXU > @ RSLVXMX VXVWDY 6)& 1 *& 1T *& NRML N
8 QMLKRYRP SULPMHUX DQDOL]JLUDQL VX X]JRUFL L] QDIWC
LIYHGHQ MH SRPRUX VDELUQLK SHWOML SRVWDYOMHQLK Q
HOHPHQWH YHQWLOD EURM $XWRUL VX SRWYUGLOL XSR
VXVWDYD X XVSRUHGEL V *& 1 *& VXVWDYLPD

6OLNBKHPDWVNL SULND] VXVWDYD 6)& T *& 1 *& > @

JUDQFRLV ISRXH]XMX@6)& RYX SUYX GLPHQ]JLMX V +3/& RYRP
GLPHQ]JLMRP $QDOL]JLUDQL VX X]JRUFL HNVWUDNWD HWH
HNVWUDKLUDQLK L] ULEOMHJ XOMD OHYXID]QL SULMHOD] L



DGVRUSFLMVNLK NRORQD 2QH VH X VXVWDY XNOMXpXMX SR
YHQWLOD V GHVHW XOD]D L X RYRP VXVWDYX MH GYRVWU X
GUXJX GLPHQ]JLMX RVLJIJXUDYD L PHYyXID]JQR RGYDMDQMH pL
WHNXUOX ID]X

6OLNBKHPDWVNL SULND] 6)& T +3/& VXVWDYD X NXWX IRWRJUDI
VNODGLAQLK NRORQD > @

$XWRUL RGOXNX R XYRYyHQMX DGVRUSFLMVNLK & NRORQD
LQWHUIHUHQFELMD NRMH VH SRMDYOMXMX X VOXpDMX PHYy X
=D SULPMHUHQ UDG VXVWDYD YUOR MH ELWQRDRMRREX UV WL
SRVSMHALOD DGVRUSFLMD DQDOLWD QD & VNODGLAQH NR

.RULAWHQMH VXSHUNULWLpPQRJ IOXLGD NDR SRNUH\
NURPDWRJUDIVNRJ VXVWDYD MR& MH X SRpHFLPD UD]J]YRMD
QD DQDOL]H QHSRODUQLK L VODERSRODUQLK VSRMHYD +L
DQDOL]JH NRML NRULVWL QRUPDOQX QHSRNUHWQX ID]X X S
GLPHQJLML



6OLNBKHPDWVNL SULND] VXVWDYD 6)& 1 6)& PHYyXGLPHQ]LMVNL SU

6XSHUNULWLYRVYWR2Y VH GRYRGL L] GYD QHRYLVQD L]JYRUD
GHWHNWRUD OHYyXGLPHQ]JLMVNL SULMHQRY RGYLMD VH SXW
'YRVWUXNL V WUL XOD]D + XVPMHUDYD WRN SRNUHWQ
SURODVND NUR] NURPDWRJUDIVNX NRORQX 7RN SUY
GHVHWHURSXWRP YHQWLOX D WRN GUXJH GLPHQ]JLMH
9HQWLO V GHVHW XOD]D *+ XSXuXMH WRN SRNUHWQH I
VDELUQX SHWOMX WH LVWRYUHPHQR RPRJXUXMH GHNRI
FLOMHP LIEMHJDYDQMD SULMHQRVD NDUDNWHULVWLNLEL
'"HNRPSUHVLMD VH RGYLMD X RNROLQL
$XWRUL QDYRGH YULMHPH PHYyXGLPHQ]JLMVNRJ SULMHQRVD
NULWHULMD ]D DQDOL]JLUDQH X]JRUNH 5H]XOWDWL DQDOL]H
SRND]XMX XSRUDEOMLYRVW RYH PHWRGH QR ]JERJ SRWUH
RWYRUHQD PRIXUQRVW JXELWND GLMHOD DQDOLWD WH XSL!
RVWYDULWL EDAGDUHQMHP
IDYLVRQ L VXU > @ X DQDOL]L SRODUQLK VDVWRMDND
'6)& VXVWDYD V QHPRGAEDIR FSRINDWHW RRP IDJRP 3UHGORAHC
SURPMHQX VPMHUD WRND SRNUHWQH IDJH WLMHNRP DQDOL
KLEUVEQWDY DQDOL]H $QDOLWLPNL UH]XOWDWL NDNR NYI
PRIXUQRVW NRUL&AWHQMD RYH YUVWH PRGXODFLMH



6OLNBKHPDWVNL SULND] VXVWDYD 6)& T 6)& SRODUQD QHSRNUHWQD ILC
SRYUDWQRM HOXDFLML GRN QHSRODUQD GUXJD ID]D SUROD]L VDP!

*XLEDO L VXU > @ "6)& X SULVWXSDMX QD GUXJDDpLI
PHYyXGLPHQ]JLMVNRJ SULMHQRVD L] GYRGLPHQ]JLMVNH WHN X
LIUDYQX GYRGLPHQ]JLMVNX VYHREXKYDWQX 6)& DQDOL]X SR

6OLNBKHPDWVNL SULND] VXVWDYD VYHREXKYDWQH 6)& T 6)&

$XWRUL NRULVWH QHSRODUQX & QHSRNUHWQX ID]X X SUY
GUXJRM GLPHQ]JLML NDR L SURPMHQMLYD YUHPHQD DQD
PRGXODFLMVNL UD]PDFL $QDOL]LUDQL VX X]JRUFL QDIWQ/
GRND]XMX XSRUDEQX YULMHGQRVW RYRJ VXVWDYD L PRJ
RPRIXUXMH LQMHNWLUDQMH X]J]RUDND XQXWDU OXUSK\HYD
YLGOMLYR MH GD GREDYQD SXPSD SRNUHWQH ID]JH GUXJH G
SHWOML X NRORQX GUXJH GLPHQ]JLMH WH VDPX EU]X DQDC
SULEOLADYD VH VYHREXKYDWQRVWL NDUDNWHULVWLpPQRM ]
]JERJ QHVWODpPLYRVWL WHNXULQD QHPD JXELWDND X SULN



SUHNLGRP WRND SUYH GLPHQ]JLMH &@WR MH RVWYDUHQR 1
VWODpLYL D R WODNX LJUDYQR RYLVL L WRSOMLYRVW DQ
SRNUHWQH IDJH NRMX GREDYOMD SXPSD GUXJH GLPHQ]LMH
NRMH DXWRUL NRULVWH NRPSURPLV VX L]JPHYyX SRWUHED V
GUXJRM GLPHQ]JLML $XWRUL QDSRPLQMX SRWUHEX ]D GRGI
NRML EL XNORQLR SRWUHEX ]D WLP NRPSURPLVRP WH RPRJ
X VYD WUL GLMHOD VXVWDYD

SURXpDYDQMHP EURMQLK OLWHUDWXUQLK UHIHUHQFL
PHYXGLPHQ]JLMVNRJ SULMHQRVD DQDOLWD X YL&HGLPHQ]LN
RWNULYDMX SUL QMLKRYRP UMH&GDYDQMX 8 QDVWDYNX LV
RYRJ SUREOHPD



(.63(5,0(17$/1, ',2
ODWHULMDOL

.URPDWRJUDIVNL VXVWDY

.URPDWRJUDIVNL VXVWDY GL]DMQLUDQ ]D SRWUHEH R
HOHPHQWL GYRGLPHQ]JLMVNRJ NURPDWRJUDIVNRJ VXVWDY
SRWSXQRVWL MH L]YHGHQR X /DERUDWRULMX ]D NURPDWR
DODOLWLpPpNH ELRDQDOLWLRMB&,QIDIRWWHAKPAL QU D QKX IRV

2VOQRYQH GLMHORYH VXVWDYD pLQH
SRNUHWQD ID]D VD VXVWDYRP GREDYH
VXVWDY XYRYyHQMD X]J]RUND
SRPRUQL VXVWDY YUHPHQVNH PRGXODFLMH

QHSRNUHWQD ID]D £+ NURPDWRJUDIVNH NRORQH

L QHSRNUHWQD ID]D SUYH GLPHQ]LMH

LLQHSRNUHWQD ID]D GUXJH GLPHQ]LMH
VDPRVWDOQR UD]JYLMHQ PRGXO SULMHQRVD DQDOL
GHWHNWRUL

SRNUHWQX ID]X NURPDWRJUDIMNWWRKEKHD QDOL|®REDYIODpPD OH
ORU\ )UDQFXVND X NODVLPQLP FLOLQGULPD V PRIXUQRAUX

'REDYD SRNUHWQH IDJH L]YHGHQD MH SXWHP WULMX QHRYL
6)& $XURUD $  +3/& $IJLOHQW SXPSD SURL]YRYD|
JUDQFH 6$6 RSUHPOMHQD OLQLMVNLP LIRNUDWQLP V.
VXSHUNULWILL (NRRULEAWHQD ]D GREDYX SRNUHWQH ID]H
PHyX GLPHQ]LMDPD QDMYHiL UDGQL WODN MH EDL
%HUJHU 6)& )&0 SXPSD SURL]YRYDpD OHWWOHU 7F
JUDQFXVND NRULZWHQD ]D GREDYX SRNUHWQH ID]H
GLPHQ]LMX QDMYHUL UDGQL WODN MH EDUD



%HUJHU 6)& )&0 SXPSD SURL]JYRYyDpD OHWWOHU 7F
JUDQFXVND NRULAWHQD ]D GREDYX SRNUHWQH ID]H >
EDU

6YH WUL SXPSH RSUHPOMHQH VX UDpXQDOQR XSUDYOMDQLI
L]OD]X L] NURPDWRJUDIVNH NRORQH .RQWUROD SURWRND
QHSRVUHGQD SRPRiX SURWRNRPMHUD SRVWDYOMHQLK QD 1
L pHOD NOLSD 6)& $XURUD $ +3/& $JLOHQW LIYHGHQR I
6)& )&0 NDR YRGHQR KODYyHQMH YDQMVNH VWMHQNH FL¢
RGQRVX QD WYRUQLpPNX SRVWDYNX

6XVWDY XYRYyHQMD X]JRUND VDVWRML VH RG PRGLILFL
9$/&2 PRGHO 7 + 8]RUDN X WHNXUHP LOL SOLQRYLWRP
YLVRNRWODpPQL ]JUDNRP XSUDYOMDQL YHQWLO VD &HVW X
YROXPHQD /

1HSRNUHWQH ID]JH NRULAWHQH WLMHNRP UD]YRMD VXVWDYI
$VFHQWLV ([SUHVV & + SURL]YRYDpPD 6XSHOFR X GLPHQ]
6HSD[ VLOLFD + SURL]YRYyDpD 6HSD[ 7THFKQRORJLHV GLPH
6LQFURQLYV VLOLFD + SURL]YRYDpD 7KHUPR GLPHQ]LMD
&DSFHOO 3%$. & $&5 + SURL]YRYDpD 6KLVHLGR GLPHQ]LML
&DSFHOO 3%$. & 8* + SURL]YRYDpD 6KLVHLGR GLPHQ]LMD

.URPDWRJUDIVNH NRORQH NRUL&AWHQH VX X SUYRM GLPHQ]L
GLPHQ]JLML NRULaAWHQD NUDuUuD NRORQD V SXQMHQMHP QRUP
X '"6)& NURPDWRJUDILML > # @

,QMHNWRU L VYL GLMHORYL VXVWDYD ]D SULMHQRY DQDOL\
VX X SULODJRYHQX WHUPRVWDWLUDMXUX SHUQLFX +3 6 C



%

60LNOHUPRVWDWLUDMXUD SHUQLFD +3 YLGOMLYL VYL GLMHORYL VX
DQEQDOLWD * YLGOMLY YHQWLO V XOD]D %



OHYyXGLPHQ]JLMVNL SULMHQRY DQDOLWD REDYOMD VH SXWHI

V X

GYD PHYXVREQRPLFRMNMHFRMIRNRWODpPQD JUDpPQR
YHQWLOD V GHVHW XOD]D WDNRYyHU SURL]YRYyDpD
SRGVXVWDY ]D YUHPHQVNX PRGXODFLMX L DNWL
3DULV7HFK

RWSRUQLFL WRND

GYLMH YDQMVNH SHWOMH ]D SULMHQRYV L NUDWNF
QDGRNQDGQD NRORQD

"HWHNWRUL VX X VXVWDYX SRVWDYOMHQL QD GYLMH SR]LFI

6SHNWURIRWRPHWDU V PRIXUQR&UX SUDUHQMD L LVWR®
GXOMLQD PRGHO 89 0:' +3 SURL]YRYDpD $JLOHQW
SRVWDYOMHQ X SDUDOHOQL WRN X SUYRM GLPHQJLML
DQDOLWD NUR] SUYX GLPHQ]JLMX WH SURFMHQD YUHPHC
LQIRUPDFLMH R WODNX L SURWRNX SRNUHWQH ID]H RF
GLPHQJLMRP ' NURPDWRJUDIVNRJ VXVWDYD
6SHNWURIRWRPHWDU V QL]RP GLRGD PRGHO 89 '$' +
7HFKQRORJLHV )UDQFH 6$6 SRVWDYOMHQ QD L]OD] WR
]JDYUSQD GHWHNWRUD

30DPHQR LRQL]DFLMVNL GHWHNWRU PRGHO +3 SRV
NDR GUXJL |DYUEQL GHWHNWRU

6YL VSRMQL HOHPHQWL L FLMHYL LJUDYyHQL VX RG YLVRN

NURPDWRJUDIVNLP VXVWDYLPD X GLPHQ]LMDPD L LQ
LIUDYHQD RG 3((.6,/ VLOLNDWQD NDSLODUD QD]JLYQRJ XQX

ORGXO ]D PHYyXGLPHQ]JLMVNL SULMHQRVY DQDOLWD NOM

NURPDWRJUDIVNRJ VUWDDIDQ MW Y¥IKHPDWVNL SULND] UD]Y
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6OLNBKHPDWVNL SULND] ' 6)& NURPDWRJUDIVNRJ VXVWD

SUHNR LQMHNWRUD X WRN SRNUHWQH IDJH XYRGL VH X]RUL
WRN GLMHOL VH UDJ]GMHOQLNRP VWDOQRJ RPMHUD X GYD W
V GHWHNFLMRP YLaAH YDOIKUXKOMLRDNRND XYRGL VH X Y
SULMHQRV SXWHP NRMHJD SXQL MHGQX RG VNODGL&GQLK S
FLMHYQRJ VXaHQMD V L]OD]QLP WRNRP 0:'" GHWHNWRUD 7D!
VH X GLJHVWRUVNL RGYRG NUR] VXVWDY NRQWUROH L]OD]C

HQO®ROWLZDYH '"HWHFWRU



SHWOMH VDGU&DM GUXJH VNODGLAQH SHWOMH LVSLUH V
GHVHWHURSXWRJ YHQWLOD GRYRGL QD XOD] NURPDWRJUDI
WDM VWDGLM GREDYOMD SXPSD SRGH&HQD VDPR ]D WX VYU
DQDOLWD L] VNODGLAQH SHWOMH X GUXJX GLPHQ]JLMX L RG!
SXPSH NRMD GREDYOMD SRNUHWQX ID]X X GUXJIX GURPHMLM
GLPHQJLML PRUDMX ELWL VWDOQL L QHRYLVQL X RGQRVX Q
SULMHQRVD DQDOLWD WRN SRNUHWQH ID]JH GUXJH GLPHQ]L
.RPSHQ]DFLMVND NRORQD MH LVWRYMHWQD NRORQL GUXJH
DQDOLWD YHU VDPR VXSHUNULWLPQRJ &2

8SUDYR MH WD LQRYDFLMD LQVWUXPHQWDFLMVNL QRYL
RYRP UDGX .DNR X OLWHUDWXUL GR WDGD QLVX ELOL RSL
XSUDYOMDQRJD SULMHQRVD DQDOLWD SUHGORAHQD L]YHG
VXVWDYD GREDYH SRNUHWQH ID]JH X GUXJX GLPHQ]LMX X] SI
DQDOL]L X WRM GLPHQ]LML 7DNYD L]YHGED RWNODQMD NRF
IDJH NRML VX QX&QL XNROLNR VH REMHGLQL QMHQD GRED
UD]GYDMDQMD

3RNUHWQD ID]D GUXJH GLPHQ]JLMH WLMHNRP SULMHQF
GLPHQJLMX PRUD |JDGU&DWL DQDOLWLPNH XYMHWH 7R VH V
RVWYDULWL QD YL&H QDpLQD

3UYL QHXVSMHADQ SRNX&DM ELR MH ]DXVWDYOMDQMH
VWDWXVX X] EORNDGX WRND QD YHQWLOX 1DpHOQR RYD
1DADORVW SUL NUDWNLP YUHPHQLPD DQDOL]H EUJLQD NRM
GR NRMLK GRODJ]L SUL SUHNUHWX YHQWLOD X SRJLFLMX SX
GHWDOMQLMH REMDEQMHQR X SULND]X UH]XOWDWD

6OMHGHUL SRNX4DM ELR MH VOLpPQLML NRQDpPQRP VXV
GLPHQ]J]LMH NRMD GREDYOMD SRNUHWQX ID]X NUR] VORER
SULMHQRVD LVSXaWD X RNROLQX SUHNR RWSRUQLND WRND
.DNR EL VH XQDSULMHGLOD NRQWUROD SURWRND RWSRUQ
VSDMDQMH QD SRYUDWQX NRQWUROX WODND GUXJH GLPHQ]
YHQWLOD GRODJLOR MH GR NUDWNLK JXELWDND WODND
VXSHUNULWLpPQRVWL QD XOD]X NRORQH GUXJH GLPHQ]JLMH
.RQDpQR UMHAHQMH NRMH MH ]DGRYROMLOR VYH SDUDI
NRPSHQ]DFLMVNL HOHPHQW NRORQX LGHQWLpPQX DQDOLWLY



,]JOD]QL WRN GUXJH GLPHQ]JLMH GLMHOL VH QD GYD WRT
X '$"89 9,6 VSHNWURIRWRPHWULMVNL GHWHNWRU GRN VH
2PMHU VH WRND RJUDQLpPpDYD SRPRUX NDSLODUQRJ VXaHQN
VXaHQMH LJUDYyHQR MH X ODERUDWRULMX ,]JOD]QL WRN '$’
SURWRND LVWRYMHWQR NRQWUROL WRND SUYH GLPHQ]LM}

'LR VXVWDYD ]D SULMHQRY DQDOLWD MH L SRGVXVWDY
MH SRWSXQRVWL UD]YLMHQ X ODERUDWRULMX =DYRGD
PLQLDWXUL]DFLMX (63&, 3DULV7HFK WH RPRJXUXMH XVNOD
V GHVHW XOD]D DV FLOMHP RGUADYDQMD NRQWUROLUDQLEK
VH VDVWRML RG GYDMX YUHPHQVNL XSUDYOMDQLK PHyX\
QDSRQVNLK UHOHMD 80OD]QL VLJQDO SRpHWND DQDOL]H G
JHQHULUDQ SUHEDFLYDQMHP ZHVWHURSXWRJ X QQR-ONRER MYV |
LOQMHNWLUDQMDQORUWRNUHiIH UHOHM YUHPHQVNL XSUDYOM
YHQWLOD NRML VH SRVWDYOMD X SR]JLFLMX SXQMHQMD S
,VWRYUHPHQR LVWRYMHWQL UHOHM DNWXDWRUD UDGD YH:¢
SUDAQMHQMH GUXJH SHWOMH X NRORQX GUXJH GLPHQ]
SURWRN SRNUHWQH ID]JH NUR] NRPSHQ]JFLMVNX NRO
NDUDNWHULVWLND X GUXJRM GLPHQ]LML
1DNRQ ]JDGDQRJ YUHPHQD DNWXDWRU YHQWLOD SUHNUHUGH
GRN VH LVWRYUHPHQR SULMHQRVQL WRN XSXuUXMH QD VWL
NROR QX

SUHNUHW YHQWLOD L] SRJILFLMH SXQMHQMD SUYH SHWOM|I
XVNODYyHQ V SRYUDWNRP YHQWLOD X SRJLFLMX SULMHQR
XYMHWRYDQ MH
]IDYUGAHWNRP FLNOXVD VWDELOL]DFLMH SDUDPHWDUD V.
IDYUAHWNRP DQDOL]JH X GUXJRM GLPHQ]LML

8 RYRP VH WUHQXWNX FLNOXV SRQDYOMD DQDOL]RP X]JRUNI
6WDELOL]DFLMVNL GLR VXVWDYD ]D SULMHQRV VUHGLA&AQ
RPRJXUXMH

HQO®DG
HQUQMHFW



]JDGUADYDQMH DQDOLWD X VXSHUNULWLPQRM SRNUHWQ
RGUADYDQMH SDUDPHWDUD & WDIHMBLY XBH UK DIWUPCR.F
WLMHNRP SULMHQRVD DQDOLWD

YUOR NUDWNR YULMHPH SRWUHEQR ]D NRWMH@ M HWR MK
GUXJX GLPHQ]JLMX SULMHQRV *# GUXJD GLPHQ]JLMD EH]

O9HQWLO X VXVWDYX RPRJIJXUXMH
VDPRVWDODQ L SRWSXQR RGYRMHQ UDG GREDYQRJ V
DQDOLWD L GREDYQRJD VXVWDYD SRNUHWQH ID]JH GUXJ
EU] SULMHQRY DQDOLWD EH] SRWUHEH ]D GHNRPSUHVLI
X ELOR NRMHP GLMHOX VXVWDYD DQDOL]H

6XVWDY QDG]JRUD L SULNXSOMDQMD QHREUDYHQLK SRGDWD
' 6)& &KHPVWDWLRQ SURL]YRYDpD +3 ]D QDG]RU UDG
89 9,6 L ),' GHWHNWRULPD
&KHPVWDWLRQ SURL]YRYDpD +3 |D QDG]JRU UDGD L X
$IJLOHQW SRGVXVWDYRP



8]RUFL

6WDQGDUGL

6PMHVD GHNDQD L DQWUDFHQD RWRSOMHQLK X KHNYV
PJ P/ ]D VYDNL RG XJOMLNRYRGLND

) $0( £+ VWDQGDUGQD VPMHVD PHWLOQLK HVWHUD YL
$OGULFK

SUREQH VPMHVH

6PMHVD XJOMLNRYRGLND
8 TDEOLFL QDYHGHQL VX VDVWRMFL L PDVHQD NRQFI
2YL VX XJOMLNRYRGLFL X UD]JQLP NRPELQDFLMDPD NRULaW
VXVWDYD SUDUHQMD XWMHFDMD SURWRND L WODND X GLN
DQDOL]H WH XVSRUHGEH '"6)& L *& 1 *& NURPDWRJUDIVNLK

7TDEOLBDOMLNRYRGLFL L QMLKRYH NRQFHQWUDFLMH NRUL&AWHQL X SULS

sSRM PDVHQD NRQFHQWUDFLMD X RWDBSDOX
PJ P/
$ONDQGER&& $ONDQL
SONHQG R & $SONHQL
$QWUDFHQ
$FHQDIWHQ
$SFHQDIWLOHQ $URPDWVNL XJOMLNRYRGLFL V SU"
JOXRUHQ
JHQDWUHQ
7ULIHQLOHQ
JOXRUDQWH[Q $URPDWVNL XJOMLNRYRGLFL V SU"
%HQ]DQWUDEHQ
%HQJR E IOXRUDQWHQ $URPDWVNL XJOMLNRYR
& & &DONLOEHQJHQL
2UWR NVLOHQ '"HULYDWL EHQ]HQD
OHWD NVLOHQ
IDIWDOHQ
PHWLO QDIWDOHQ '"HULYDWL QDIWDOHQD
HWLO QDIWDOHQ




.DR RWDSDOD NRUL&AWHQL VX
KHSWDQ + +3/& UD]JLQH pLVWRiUH SURL]YRYyDpD 0(5&.
XJOMLNRY GLVXOILG + 3% UDJLQH pLVWRiUH SURL]YRYDE

6WYDUQL X]RUFL

ODNXXPVNL GHVWLODW IUDNFLMD VLURYH QDIWH =+ (
NRQFHQWUDFLMD PJ P/ X KHSWDQX

ODNXXPVNL GHVWLODW IUDNFLMD WHNXUHJ RVWDWND X
NRQFHQWUDFLMD PJ P/ X &6

(NVWUDGMHYLpDQVNR PDVOLQRYR XOMH PLMH&GDQLK VR

OHWRGD

5D]YRM L SURYMHUD UDGD VXVWDYD

3ULMHQRYV DQDOLWD X '6)& VXVWDYX RYLVL R SDUDP
3RQDMSULMH RYLVL R WODNX L SURWRNX WH X QHAaWR
PRGLILNDWRULPD 2VPLAOMHQL NURPDWRJUDIVNL VXVWDY
YULMHGQRVWLPD WHPSHUDWXUH EODJR YHWIiiR PNDUR 8 DNAUR. WD
GLPHQ]LMDPD D XWMHFDM WHPSHUDWXUH SURPDWUDQ
NURPDWRJUDIVNL VXVWDY 7DM SULVWXS RPRJIXUHQ MH GL]
WHPSHUDWXUX VYLK HOHPHQDWD VXVWDYD VWRJD L Mt
UD]J]GMHOMLYDQMD

70DN L SURWRN SRNUHWQH IDJH X SUHGORAHQRP VXVWD
X SUDUHQMX UDGD VXVWDYD .RQWUROQL pLPEHQLFL VX

) ¥ SURWRN VXSHMXNULYRIM QIRRRBEPWRJIUDIVNRM GLPHQ]L
S+ WODN VXSHUNXNWWIRDM RURPDWRJUDIVNRM GLPHQ]LM
)L SURWRN VXSHYNRGOKPORD &8PLMHQRYV
S+ WODN VXSHUNXNWRMEDPQRIDESULMHQRYV
) *+ SURWRN VXSHYNULXVIIRM RURRDWRJIUDIVNRM GLPHQ]
S+ WODN VXSHUNXNUGWGWWLIRMNEBERPDWRJIUDIVNRM GLPHQ]L!



SULMHGQRVW SURWRND MH PpLPEHQLN NRML LJUDYQR XMW
NRQVWDQWX UD]GMHOMHQMD L QD IL]JLpNL PHYyXGLPHQ]LM\
WODND SRNUHWQH IDJH LIUDYQR XWMHpH QD QMHQD VYRM)
&2

.DNR EL VH PRJOR FMHORYLWR SULND]DWL XWMHFDM SUI
XWMHFDM YULMHGQRVWL WODND L SURWRND QD DQDOL]X S
WLK pLPEHQLND 2GDEUDQH YULMHGQRVWL SULND]DQH X 7
LIPHYyX VWUXNWXUQLK RJUDQLpHQMD GLMHORYD VXVWDYD
VWYDUQLK NURPDWRJUDIVNLK RJUDQLpHQMD

7DEOLFDDQLPQH L VUHGQMH YULMHG QR VWW LSWHRNRPNHUIR WNDIDBID VXS B UMK
QD SULMHQRYV DQDOLWD

SUYD GLP SULMHQ GUXJD GLPHQ]LMD

PD[ LQ PL({PD| LQ| PL{PD| LQ| PLQ

) P/ PLQ

s
%D U
RIQDND X
PDWULF
HNVSHULR

'D EL RGUHGLOL NRML RG pLPEHQLND L NDNR XWMHpX
LJUDYHQD MH VWDWLVWLPND VWXGLMD QMLKRYLK SRWHQFL
LVSLWLSDIOMMX UL X REJLU 8HVW pLPEHQLND L QMLKRYD PH
QD UDG VXVWDYD D V FLOMHP VPDQMHQMD EURMD SUREC
YULMHGQRVWL SUDUGHQLK PLPEHQLND ELOBHIX®VRY W HRWDIN
SULVWXSD VX GYD pLPEHQLND 8 7DEOLFL SULND]DQH VX

UD]JOLPLWLK NRPELQDFLMD NRMH VX UH]XOWDW VWDWLVW
R]QDND VX

S+WODN X SUYRM GLPHJRMWMRN X SUYRM GLPHQ]LML

S*tWODN X PRGXOX SUtMHRIRRBX PRGXOX SULMHQRVD

S tWODN X GUXJRM GLRSIDPRMMINX GUXJRM GLPHQJLML

HQBHVLIQ RI H[SHULPHQWYV



7DEOLEDWULFD HNVSHULPHQWD YULMHGQRVWL SUDUHQLK pLPEHQLND ¢
SHGRVOLMHG X]JRRUDN[D ) S ) S )
VUHGLAQMD [YULMHGQRVW

VUHGLAQMD YULMHGQRVW

VUHGLAQMD YULMHGQRVW

2YH HNVSHULPHQWDOQH SUHWSRVWDYNH RPRJIJXUXMX QH \
PLPEHQLND YHU L QMLKRYD PHYyXGMHORYDQMD SUYRJ UF
PHYXGLPHQ]LMVNL

SRUHGDN L]YRYHQMD RYLK @aHVQDHVW UD]JOLpLWLK SRV
PRJXUHJ PHYyXVREQRJ XWMHFDMD $QDOL]H SUL VUHGLaAQM
SUDUHQMD VWDELOQRVWL RGIJRYRUD LQVWUXPHQWD NRG S
UDG NURPDWRJUDIVNRJ VXVWDYD

6WDWLVWLpPpND SULSUHPD L REUDGD SRGDWDND LJUDYH(
-03 6 $6 QVWLWXWH ,QF &DU\ 1& 86% + SULSUI
([FHO OLFURVRIW &RUSRUDWLRQ 86% * REUDGD S
ODWODE ODWKZRUNV =+ LJUDGD VXVWDYD ]D REUDGX



, QWHUSUHWDFLMD DQDOLWLpPNRJ UH]XOWDWD GRELYHQRJ

LIUDYQR GRELYHQRJ UH]XOWDWD = MHGQRGLPHQ]LMVNR.
NURPDWRJUDP 1D WUaLaAaWX SRVWRMH UDpXQDOQL SURJUDI
RQL VX SULODJRYyHQL SUHWYRUEL UH]XOWDWD ' NURPDWR
SULMHQRVD 7DNYL VXVWDYL QHPDMX PRJIJXUQRVW VDPRVYV
DQDOL]H L GLPHQ]JLMH .DNR EL ULMH&aLOL SUREOHP UD
QHRYLVQX REUDGX NURPDWRJUDIVNLK SRGDWDND EH] RE
NRUL&AWHQL L]YRU VLIJQDOD 3URJUDPVNL NRG SUHX]LPD VD
QL] XUHYHQLK SDURYD RGQRVQR SUHX]LPD DOJHEDUVNL
$OJRULWDP RPRIJXUXMH FLMHSDQMH ' NURPDWRJUDPD X IX
X] RGX]LPDQMH YUHPHQD SRWUHEQRJ |D PHYyXGLPHQ]JLMVNIL
NURPDWRJUDIVNRJ VXVWDYD 3URGXNW REUDGH SRGDWD
SULND]DQL X% HKXDOMDXWMX UDVSUDYD

.URPDWRJUDIVNH SRVWDYNH

.URPDWRJUDIVNH DQDOL]JH VWYDUQLK X]JRUDND SURYHGHQH

=D YDNXXPVNL GHVWLODW IUDNFLMD VLURYH QDIWH
3UYD GLPHQ]LMD

rr SURWRN SRNUHWQH ID]H P/ PLQ

r JUDGLMHQWQL SRUDVW WODND EDU SRUDVW

ORGXO SULMHQRVD
r SURWRN SRNUHWQH ID]H PO PLQ
r WODN SRNUHWQH ID]H EDU
r
'UXJD GLPHQ]LMD
rr SURWRN SRNUHWQH ID]H P/ PLQ
r WODN SRNUHWQH ID]H EDU

THPSHUDWXUD VXVWDYD f&

SULMHPH WUDMDQMD DQDOL]H PLQ

ORGXODFLMVNL SHULRG \%

SULMHPH WUDMDQMD DQDOL]JH X GUXJRM GLPHQ]LML \%



=D YDNXXPVNL GHVWLODW IUDNFLMD WHNXUHJ RVWDWND SI
3UYD GLPHQ]LMD

SURWRN SRNUHWQH ID]H P/ PLQ

JUDGLMHQWQL SRUDVW WODND EDU SRUDVW

ORGXO SULMHQRVD
SURWRN SRNUHWQH ID]H P/ PLQ
WODN SRNUHWQH ID]H EDU

‘'UXJD GLPHQ]LMD
SURWRN SRNUHWQH ID]H P/ PLQ

WODN SRNUHWQH ID]H EDU
THPSHUDWXUD VXVWDYD f&
SULMHPH WUDMDQMD DQDOL]H PLQ

ORGXODFLMVNL SHULRG \%
SULMHPH WUDMDQMD DQDOL]JH X GUXJRM GLPHQ]LML \%

=D HVWHUH YLAaLK PDVQLK NLVHOLQD GRELYHQH WUDQVHVW
3UYD GLPHQ]LMD

SURWRN SRNUHWQH ID]H P/ PLQ

WODN SRNUHWQH ID]H EDU
ORGXO SULMHQRVD

SURWRN SRNUHWQH ID]H P/ PLQ

WODN SRNUHWQH ID]H EDU

‘'UXJD GLPHQ]LMD
SURWRN SRNUHWQH ID]H P/ PLQ

WODN SRNUHWQH ID]H EDU
THPSHUDWXUD VXVWDYD f&
SULMHPH WUDMDQMD DQDOL]H PLQ

ORGXODFLMVNL SHULRG \%
SULMHPH WUDMDQMD DQDOL]H X GUXJRM GLPHQ]LML Vv



7UDQVHVWHULILNDFLMD X]JRUND XOMD SURYHGHQD MH N
YL4ALK PDVQLK NLVHOLQD L] WULJOLFHULGD .RULAWHQD
PHWDQROQRP RWRSLQRP NDOLMHYD KLGURNVLGD .DNR MH
RYD VH PHWRGD PRA&H SULPMHQ3MWDNDLVDLQ LLN X6 UR! SSRHUXKR B Q P L
PDVOLQRYRJ XOMBRGLQH 7DNR SULSUDYOMHQL X]RUDN PRJ
VWDQGDUGD 3RVWXSDN MH DQDORJDQ *& DQDOL]L



5(=8/7$7, , 5$635%$9%

SURYMHUD UDGD NURPDWRJUDIVNRJ VXVWDYD

3UYD GLPHQ]LMD

3UYX GLPHQJLMX NURPDWRJUDIVNRJ VXVWDYD pLQH GR
NURPDWRJUDIVND NRORQD V QHSRNUHWQRP ID]JRP &DSFHOC
GLPHQJLMD 1 PP SXQMHQMD P
BURYMHUD UDGD SUYH GLPHQ]J]LMH VDVWRMDOD VH RG
NYDOLWDWLYQH DQDOL]H X SUYRM GLPHQ]LML 3UHFL]QRV
YULMHGQRVWL GYDMX LOL YL4H SRQRYOMHQLK PMHUHQMTE
LGHQWLpPDQ QDpPLQ 8NROLNR PHWRGD SRND]XMH YLVRNX S
UH]XOWDWD ELW iUH QL]DN 2GVWXSDQMD SRMHGLQLK PMHL
SURFMHQX VOXpDMQH SRJUHENH
BURYHGHQR MH LVSLWLYDQMH GYDMX SDUDPHWDUD SUHI
r SRQRYOMLYRVW YHOLpPLQD NRMD RSLVXMH SRGXGDUC
LVWRP X]JRUNX RG LVWRJ PMHULWHOMD NRML NRULVWL
YUHPHQVNRP UD]JGREOMX SULPMHULFH XQXWDU LVWRJ
r REQRYOMLYRVW YHOLpPLQD NRMD RSLVXMH SRGXGDUC
LVWRP X]RUNX RG VWUDQH UD]JOLPLWLK PMHULWHOMEC
HNVSHULPHQWDOQLP XYLMHWLPD SULPMHULFH X UD](
UD]J]OLpLWLP ODERUDWRULMLPD

8]JRUDN QDIWDOHQD LQMHNWLUDQ MH X VXVWDY WH MH
GLPHQ]JLMH 5DGQL SDUDPHWUL SRNUHWQH ID]J]H RGJRYDL
HNVSHULPHQWD .YDQWLWDWLYQL SRGDWDN MH SRYUaLQD
SRGDWDN YULMHPH |DGUADYDQMD DQDOLWD 3URYHGHQD V
6YDNL RG QL]JRYD SURYHGHQ MH XQXWDU MHGQRJ GDQD GF



60LNBURVMHPQR YULMHPH |DGUADYDQMD QDIWDOHQD X

6OLNBURVMHPQD SRYUALQD NURPDWRJUDIVNH NULYXOMH QDIW

5HIXOWDWL DQDOL]H X SUYRM GLPHQ]JLML SRND]JXMX
NYDOLWDWLYQRP L X NYDQWLWDWLYQRP GLMHOX

2GVWXSDQMD X YUHPHQX |DGUADYDQMD L]JUDaHQD NDR
LIQRVH RG V GR V aWR VX YULMHGQRVWL SULKYDWOM
QD 60LFL +HDWRQ L VXU WH &KHQ L VXU L]J]QRVH YUHPF
RGVWXSDQMH L]PHyX SURVMHND QL]JRYD MH L]JYUVQLK V @
VWDELOQRVW UDVSRGLMHOH WYDUL XQXWDU SUYH GLPHQ]L

2GVWXSDQMD X SRYUALQL SRG NURPDWRJUDIVNRP NUL
RG GR P$XAV &4WR MH LVSRG 7LPH MH GRND]DQD
VWDMDOLaAWD WH SRQRYOMLYRVW NYDQWLWDWLYQH DQDOL



ORGXO SULMHQRVD DQDOLWD

SURYMHUD UDGD PRGXOD SULMHQRVD DQDOLWD SULPD
IDNRQ SURYHGHQH SURYMHUH QHSURSXVQRVWL SULVWXS
SRWSXQR SXQMHQMH VNODGLaAaQLK SHWOML =DYUaQL NRUL
SRWUHEQRJD ]D SULMHQRVD DQDOLWD L] VNODGLaQH SHWC
X GUXJRM GLPHQ]JLML 3URYMHUD QHSURSXVQRVWL L]YHGHC

9ULMHPH SRWUHEQR ]D SRWSXQR SXQMHQMH VNODGLAC

PHWDQROD X WRN SRNUHWQH ID]JH SUYH GLPHQ]JLMH 2G|
MH YHOLpLQD NRMX VH SUDWL D QDSXQMHQRVW SHWOMH ¢
2YLP SULVWXSRP RG]JLY MH ]DYLVQD YDULMDEOD YUHPHQD X
L] YHQWLOD EURM 2YD PHWRGD SURYMHUH QDSXQMHQRV)
, JUDQORLV L VXU > @

60LNR2G]LY 89 GHWHNWRUD X IXQNFLML YUHPHQD SXQMHQN

SULMHPH SRWUHEQR ]D SXQMHQMH VNODGL4QH SHWOMH SU
V UH]XOWDWLPD NRMH VX RVWYDULOL *XLEDO L VXU > @
SRNUHWQH ID]JH 8MHGQR WR MH L QDMNUDUL RVWYDULYL



SDUDPHWUL VWDQMD SUYH SRNUHWQH ID]JH SUYH GLPHQ]L
SURWRND L WODND X PDWULFL HNVSHULPHQWD 7DEOLFH
9ULMHPH SRWUHEQR ]D SULMHQRYV L DQDOL]X X GUXJRM
XSRUDEX & |DVLUHQRJ XJOMLNRYRGLND 3URYHGHQ MH
SRWUHEQRJ ]D DQDOL]X X GUXJRM GLPHQ]JLML GR SRMDYH
]QDpPL QHSRWSXQX HOXDFLMX X GUXJRM GLPHQ]LML L R]QDp
YULMHPH DQDOL]JH X GUXJRM GLPHQ]JLML L SULMHQRYV DQDOI
GLPHQJLMH WH VX RSWLPDOQL RGQRVL SULND]DQL QD JUDII

6OLNBKHPDWVNL SULND] RGQRVD SR]JLFLMD YHQWLOD X VXVWDY

.DNR MH YHU RSLVDQR GRELYHQH YULMHGQRVWL RVWY
NRORQH 1D 60LFL SULND] MH GYDMX NURPDWRJUDPD GRI
NRULAWHQL VX DQWUDFHQ L GHNDQ

60OLNDYD QDVXPLPQR RGDEUDQD NURPDWRJUDPD VPMHVH GHNDQI
XYMHWLPD DQDOL]JH X] IDXVWDYOMDQMH WRND GUXJH GLPH

$QDOLWL SRND]XMX SRWSXQR UD]GYDMDQMH X REMH GLPI
]DGUADYDQMD X GUXJRM GLPHQ]LML =D DQWUDFHQ MH UD
RGQRVX QD V. GRN MH |]D GHNDQ MH UD]JOLND YHuUD vV X



UD]J]OLNH X YLVLQL NURPDWRJUDIVNH NULYXOMH NDR L X &
UH]XOWDWH JERJ QHSRVWRMDQMD SRQRYOMLYRVWL

60OLND SULND]XMH GYD NURPDWRJUDPD LVWLK WYDU
GLPHQ]JLMH O5D]JOLNX pLQL NRUL&AWHQMH RWSRUQLND X WR
SULMHQRVD DQDOLWD

60OLNDYD QDVXPLPQR RGDEUDQD NURPDWRJUDPD VPMHVH GHNDQI
XYMHWLPD DQDOL]JH X] NRULAWHQMH RWSRUQLND WRNX GUXJ

.URPDWRJUDPL SRND]XMX SREROMADQMH X SRQRYOML
YLVLQD NURPDWRJUDIVNLK NULYXOMD QLVX VWDOQL SD QL)
7HN XYRYHQMHP NRPSHQ]DFLMVNH NRORQH X VXVW
SRQRYOMLYRVW
7DEOLFH L SULND]XMX YULMHGQRVWL UHODWMNYQH QHYV
ALULQH NURPDWRJ& DWH H LNVWRQWX ®IMR P D W R J K DKV NRIX JFROW V-
GLPHQJLML GHNDQD L DQWUDFHQD

7TDEOLSOLMHGQRVW UHODWLYQH QHVLIXUQRVWL SULOLNRP NRQWUROH
1 5p W » & » K
"HND Q

$QWUDFHQ




7TDEOLSOLMHGQRVW UHODWLYQH QHVLIXUQRVWL SULOLNRP NRQWUROH
1 5p W » & » K
"HND Q

S$QWUDFHQ

2YH QHVLIXUQRVWL QLVX SULKYDWOMLYH L YLaAH VX RG RS

*& DQDOL]H XJOMLNRYRGLND NRMH RSEVWMX "X WD GHHINID § X L

D ]D DQWUDFHQ 9HQWHU L VXU > @ RSLEXMXVERG[ *&
X] QDSRPHQX R WHPSHUDWXUL DQDOL]JH L]QDG f&

'UXJD GLPHQ]LMD

SURYMHUD UDGD GUXJH GLPHQ]LMD VDVWRMDOD VH RC
HOHPHQWD UHGXNFLMH WRND QD XOD]X X )," GHWHNWRU ON
2YD SURYMHUD XRELpDMHQD MH NRG MHGQRGLPHQ]JLRQDOQ
6) &2X SURVWRUX )," GHWHNWRUD SUHOD]L X VXENULWLpPQR
HOXHQWX X *& X

SRQRYOMLYRVW DQDOL]J]H SURYMHUHQD MH LVWLP QDpL
VX SRVWLIJQXWL |[DGRYROMDYDMXuL UH]XOWDWL O9ULMHPH
6LQFURQLY VLOLFD NRORQH GRN MH NRG 6HSD[ VLOLFD NI
SRND]DOR QHNRPSDWLELOQLP V RE]JLURP QD EU]JLQX DQDOL

6OLNBURVMHPQD SRYUALQD NURPDWRJUDIVNH NULYXOMH QDIW



6YD PMHUHQMD SURYHGHQD VX SUL WHPSHUDWXUL QHS
RG f&

SWMHFDM WODND L SURWRND X SRMHGLQLP GLN\
DQDOLWD

$QDOL]D SUREQH VPMHVH ODNRKODSOMLYLK XJOMLNRY

3R SURYHGHQLP SURYMHUDPD UDGD VYLK ID]D NURPEL
DQRDOL]DPD SUREQH VPMHVH ODNRKODSOMLYLK DOLIDWVNL
GR XJOMLNRYLK DWRPD WH QDIWDOHQD NDR SUHGVWDYQ
SULND]DQL VX ' NURPDWRJUDPL SUREQH VPMHVH GRELY
UD]OLpLWLK SRVWDYNL VXVWDYD SUHPD PDWULFL HNVSH



60OLNBH]XOWDW DQDOL]H VPMHVH ODNRKODSOMLYLK XJOMLNRYRGLNI
GHILQLUDQLP X PDWULFL HNVSHULPHQWD SRG L



60LNBH]XOWDW DQDOL]H VPMHVH ODNRKODSOMLYLK XJOMLNRYRGLNI
GHILQLUDQLP X PDWULFL HNVSHULPHQWD SRG L



60OLND5S5H]IXOWDW DQDOL]H VPMHVH ODNRKODSOMLYLK XJOMLNRYRGLND SUL
HNVSHULPHQWD SRG L



60LNDGH]XOWDW DQDOL]H VPMHVH ODNRKODSOMLYLK XJOMLNRYRGLND SUL
HNVSHULPHQWD SRG L

7TLMHNRP SURYHGEH DOJRULWPD SULMHQRVD ' : ' 1
NURPDWRJUDIVNLK NULYXOMD L]JPMHUHQD MH ALULQD NUF
LIPMHUHQD MH YLVLQD NURPDWRJUDIVNH NLYXOMH WH OR
.DNR MH YHUO RSLVDQR LQWHJIJUDFLMD VH SURYRGL QD ' N
RGUHYHQ L]JROLUDQL PDNVLPXP X GUXJRM GLPHQ]LML 7D
RGUHYLYDQMX NDUDNWHULVWLND NURPDWRJUDIVNRJ VXVW
IDJH QD SRNUHWOMLYRVW DQDOLWD X VXVWDYX



-HGQRVWDYQLP SUHJOHGRP SULND]DQLK NURPDWRJUD
GLPHQ]LML QD YULMHPH WUDMDQMD DQDOL]JH 9ULMHPH ]DC
SURWRNX X VYLP VOXpDMHYLPD MH SULEOLAQR PLQXWD
PDORP SURWRNX L]PHYX L PLQXWD

5H]XOWDWL UD]GYDMDQMD X GUXJRM GLPHQ]JLML QL)
NURPDWRJUDIVNLK NULYXOMD X] JXELWDN YLVLQH NRG SR
SRVWDYNL IDYHGHQR MH YLGOMLYR QD NURPDWRJU

.DNR MH XWMHFDM SULMHQRVD DQDOLWD SXQR L]JUDAHQL
REUDGL SULNXSOMHQLK SRGDWDND .RULGAWHQD PDWULFD
SDUDPHWDUD WODND L SURWRND |J]DVHEQR ]D VYDNL RG G
GUXJRJ UHGD 3ULND]DQD PHYyXGMHORYDQMD PDWHPDWLPpN
YULMHGQRVWL ,] UD]PDWUDQMD VX LIGYRMHQD RQD PHYXG
ELOR JERJ VDPH NRQVWUXNFLMH VXVWDYD LOL VX QMLKRYL

3ULND] VWDWLVWLpPpNH VWXGLMH PHYyXGMHORYDQMD Q
SUDUHQH SDUDPHWUH

7TDEOLRVQRYQL SDUDPHWUL VWDQMD SRNUHWQH IDJH L SURPDWUDQD F
NDUDNWHULVWLNH SRNUHWQH ID]H

) s [ s) 3 | S) s [HL) | s s
S) S)HL ) SS|S) ) ) )L

8WMHFDM SDUDPHWDUD VXVWDYD QD aLULQX NURPDWF

aLUHQMH NURPDWRJUDIVNH NULYXOMH LJUDYQR XWMHPD
NDSDFLWHW NURPDWRJUDIVNH NRORQH %U]JLQD L KRPRJH
VXVWDY pLPEHQLFL VX NRML XWMHpX QD aLUHQMH NURPEL
SULMHQRYV DQDOLWD XSUDYR MH XEU]DQMH SULMHQRVD L
GLPHQ]LMH ELR MHGDQ RG FLOMHYD &LOM MH ELR RVWYDI
VDPH DQDOL]J]H 8NROLNR MH KLSRWH]D R PRIJXUQRVWL NRP
WDGD EL QDMYDAQLML IDNWRU WUHEDR ELWL SURWRN X PR
TDEOLFD SULND]XMH NRML RG SDUDPHWDUD LPDMX VWL
NURPDWRJUDIVNH NULYXOMH 3RMHGLQDpQL XWMHFDM N
SbubpPHWDUD RGUHYHQ MH UHJUHVLMRP SRPRUX PHWRGH



QMLKRYLK PHYXGMHORYDQMD RGUHYHQD MH SRPRUX SRJUH:
MH NDNR EL X UD]JPDWUDQMH ELOL X]HWL VDPR YDAaQL pLPE
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9ULMHGQRVWL X NRORQL SURFMHQD RGJRYDUDMX NRHIL
SDUDPHWUD LOL PHYyXGMHORYDQMD SDUDPHWDUD 6WDQG
RGVWXSDQMH RYRJ NRHWMMHMRMRMWHY YULMHGQRVWL SURFN
RGVWXSDQMDW 6BHXYSDMHGQRVW GRELYHQD SURYRWHQMHP
YULMHGQRA&UX

5H]XOWDWL RYRJ WHVWD SRWYUyJyXMX KLSRWH]X R XWI
SULMHQRY DQDOLWD QD SLULQX NURPDWRJUDIVNH NULY XC
XSUDYR MH SURWRN QDM]QDpDMQLML pLPEHQLN O9ULMHGQT
AWR ND]XMH QD pLQMHQLFX GD SRYHUDQMHP SURWRND GRO
NULYXOMH 7DM MH UH]XOWDW X VNODGX V WHRULMRP XYF
SDUDPHWDUD NRML XWMHpH QD 4LULQX SLND MH SURWRN X
MH WDNRYHU QHJDWLYDQ GDNOH ]DKWMHYD SRYHUDQMH S
LIPHYyX SURWRND X PRGXOX SULMHQRVD L X GUXJRM GLPH



SRILWLYDQ D YULMHGQRVW XWMHFDMD QD &LULQX SLND
PHYXGMHDIRYIMQRBGLMH RG VDPRJ ) WRN X GUXJRM ID]JL PRL
UH]XOWDWL QHGYRVPLVOHQR GRND]XMX RVWYDUHQMH NR
NULYXOMH

7TDEOLSWMHFDM SDUDPHWDUD VWDQMD SRNUHWQH ID]JH QD LQWHJUDO N

3DUDPHWDU BURFMHQD WG6WDQGIWDILpNL SULNDW
RGVWXS
)L [ |
SS | |
L)L | I
) | ]
S ) | ]
)D) ' '
3 | I
S | I
S ) | I
) | I
S S ' '
S )L ' !
) ) ' !
S | I
) | I

VWL VWDWLVWLpPNL SRVWXSDN SURYHGHQ MH L QDG
NULYXOMH .DNR MH SRYUA&LQD NULYXOMH X LJUDYQRM RYL
NYDQWLWDWLYDQ QLMH VH RpHNLYDR ]QDpDMDQ XWMHEDM
.DR 8WR VH PR&H YLGMHWL L] SRGDWDND X 7DEOLFL SUF
SRG NURPDWRJUDIVNRP NULYXOMRP dWR MH MR&4 MHGDQ R(
SULVWXSD

9ULMHPH |DGUADYDQMD X GYRGLPHQJLRQDOQRP NURPD
RGUHYHQR VWDQMHP X SUYRM GLPHQ]JLML .RQDpQD MH SRW
SULVWXSD SURFMHQL XWMHFDMD SDUDPHWDUD VWDQMD ¢
PRGHOD SURFMHQH XWMHFDMD QD YULMHPH DQDOL]H WHV)
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8 VNODGX V SUHGYLYDQMLPD MHGLQL pLPEHQLFL NRMI
DQDOL]H VX SURWRN SRNUHWQH IDJH L WODN 2EMH YULM
RGQRVQR QMLKRYLP VH SRUDVWRP YULMHPH DQDOL]H VNL
YLGOMLYD X " NURPDWRJUDPLPD SUREQH VPMHVH

9LVRND YULMHGQRVW WODNDVFRRYJRIIDDMIRIXWWRpNM Q)D& |
WH QD PHKDQL]DP XYRYHQMD X GUXJX GLPHQ]JLMX 3ULND]L
WRpPpQRVW KLSRWH]JH R QDMEROMHP PHKDQL]PX PHYyXGLP
RPRIJXUXMH EU] L SRWSXQ SULMHQRY DQDOLWD WH VLJXU
FLNOXVX LQMHNWLUDQMD X GUXJX GLPHQ]JLMX 7DNRYHU F
DQRDOLWD X GUXJX GLPHQIXWMHWIKXINDI WQDWNXK) BX2VWRUX Wi
NHPLMVNL DILQLWHW SUHPD SRNUHWQRM ID]JL 2YL XYMHWL
wybuL GRN MH NHPLMVNR PHYyXGMHORYDQMH SDOR X GUXJ

6XVWDY PRGXODFLMH SUHGORAaHQ RG +LUDWH L VXU >
UDYQRWHAL NRMD VH XVSRVWDYOMD L]JPHYyX QHSRNUHWQH |
&2 L NDR a4WR MH YHUO REMDAQMHQR RYD VH UDYQRWHAL
QHSRNUHWQRM ID]L SDUFLMDOQRP GHNRPSUHVLMRP SRNUH
RYDNDY SULVWXS RWYDUD L SUREOHP EU]J]H GHVRUSFLMH W



SRWSXQD GHVRUSFLMD SRWUHEQR MH SRYHUDWL WODN SR
QR QHPD PRIXUQRVWL GRYROMQR EU]J]H SULODJRGEH SDUD
GLPHQ]LML $XWRUL SRNX4DYDMX RWNORQLWL RYDM SUREO
JXEH OXUSK\HY XYMHW D VDPLP WLPH L UH]JROXFLMX VXVW|

1D VOLFL LIGYRMHQD VX GYD NURPDWRJUDPD SURE
XYMHWLPD L] PDWULFH HNVSHULPHQWD YLVRN WODN L SU
WODN X VXVWDYX SULMHQRVD DQDOLWD GRN GUXJL RGJ
SULMHQRVD DQDOLWD GRN VX VYH RVWDOH YULMHGQRVWI
SRVWDYNH DQDOL]H L LPDMX MHGQDNH XYMHWH X SUYRI
VNODGLaAaQLP SHWOMDPD LVWD

O

o

60OLNBVSRUHGED GYDMX NURPDWRJUDPD LVWLK VDVWRMDND SUL U

SUHJOHGRP ' NURPDWRJUDPD MDVQR VX XRpOMLYL IHQ
L] GUXJH GLPHQ]JLMH + QHVLPHWULPQH OLQLMH X GUXJRM G
HOLSVL SUL QDpHOQR QHSRYROMQLP XYMHWLPD DQDOL]H
]JDGUADYDMX VLPHWULpPDQ X]DN REOLN

*XLEDO L VXU > @ SUHGODax VOLpPQX L]YHGEX SULME
DERDOLWL RVWDMX pLWDYR YULMHPH VROYDWL]LUDQL pLPH
WH MH RPRJXUHQR YL&AHVWUXNR X]J]RUNRYDQMH HOXDWD .
]JIDGRYROMDYD OXUSK\HY NULWHULM EURMD X]J]RUNRYDQMD
DQDOLWD MHGDQ L]YRU GREDYH SRNUHWQH IDJH QHPD PRJ
PRIXUuLP XYMHWLPD WH VH GRYROMQR EU]JR SULODJRGLWL I



*XLEDO L VXU VX NRULVWHiUL PRGXODFRMEVNRPYBLRHPE
W H EDUD WODND X GUXJRM GLPHQ]JLML RVWYDULOL UH]X

7DEOLF®WMHFDM SDUDPHWDUD VWDQMD SRNUHWQH |DEMRM WHKSQWRV X
RGVMHpPDND X GUXJHEB]GXPHOR¥MWDSDFIDWHW NRORQH

) P/ PLQ ) P/ PLQ 1 5y - 3

*XLEDO L VXU QHPD SRGDWND

6XVWDY V QH]DYLVQLP
PRGXORP ]D SULMHQRYV

$XWRUL VX RYH YULMHGQRVWL RVWYDULOL REUDGRP
DURPDWVNH XJOMLNRYRGLNH IOXRUHQ WULIHQLOHQ L EHC
QRYRUD]YLMHQ REDYOMHQD X RGQRVX QD & L & XJOMLNEF
]DVLIXUQR MH XWMHFDOD QD QH&AWR NYDOLWHWQLMH YULM

$QDOL]D QHKODSOMLYLK XJOMLNRYRGLND

8] bQDOL]H SUREQLK VPMHVD ODNR L VUHGQMH KODSOM
VPMHVD QHKODSOMLYLK XJOMLNRYRGLND IOXRUDQWHQD E
SRQRYOMHQ QR ]JERJ YHUHJ DILQLWHWD QHKODSOMLYLK W
NURPDWRJUDIVNH NULYXOMH PDQMH MH L]JUD&AHQ =DGUAD®
GLPHQ]LMH MH SURGXOMHQR ]JERJ VSRPHQWXWRJ DILQLWHW
]JERJ WRJ PHYyXGMHORYDQMD

60LNBVSRUHGED GYDMX NURPDWRJUDPD QHKODSOMLYLK XJOMLNEF
DQEQDOLWD SRVWDYNH L PDWULFH HNVSHULPHQWD



SDUDPHWUL NURPDWRJUDIVNH PHWRGH

%XGXuL GD MH QRYL VXVWDY RVPLAOMHQ WLMHNRP RYRJ L
NYDOLWHWH QMHJRYD UDGD

,VSLWDQH VX VOMHGHUH YULMHGQRVWL
L OLQHDUQRVW RG]LYD
LL SUHFL]QRVW
r SRQRYOMLYRVW
r REQRYOMLYRVW

ILQHDUQRVW RG]LYD

8PMHUQD NULYXOMD PRA&H ELWL NRULAWHQD SUL NYDQ!
SURYMHUH OLQHDUQRVWL RG]JLYD GHWHNWRUD VXVWDYD !
GYDMX XJOMLNRYRGLND + GHNDQD L DQWUDFHQD +*+ RGDEUL
.URPDWRJUDIVNL XYMHWL

3UYD GLPHQ]LMD

r SURWRN SRNUHWQH ID]H P/ PLQ
r WODN EDU

ORGXO SULMHQRVD
r SURWRN SRNUHWQH ID]H P/ PLQ
r WODN SRNUHWQH ID]H EDU

'UXJD GLPHQ]LMD
r SURWRN SRNUHWQH ID]H P/ PLQ
r WODN SRNUHWQH ID]H EDU

THPSHUDWXUD VXVWDYD f&

SULMHPH WUDMDQMD DQDOL]H PLQ

ORGXODFLMVNL SHULRG \%

SULMHPH WUDMDQMD DQDOL]JH X GUXJRM GLPHQ]LML \%

'HNDQ MH L]DEUDQ NDR SULPMHU ODN&HJ OLQHDUQR
DURPDWVNRJ XJOMLNRYRGLND NRML VH PRaH GHWHNWLUD\



XJOMLNRYRGLFL SULSUDYOMHQL X SHW UD]JLQD NRQFHQWUTL
PJ P/ PJ P/ PJ P/ OMHUHQMD VX SRQRYOMHQD S
NRQFHQWUDFLMH

8PMHUQL MH SUDYDF GRELYHQ OLQHDUQRP UHJUHVLM
NURPDWRJUDIVNRP NULYXOMRP GRELYHQRP 5,'SKRNWHMMR U
YLVRN VWXSDQM OLQHDUQRVWL RGJRYRUD VXVWDYD ]D D¢
X]RUDND

60OLNBPMHUQL SUDYDF GHNDQD
$QWUDFHQ MH NRUL&AWHQ SUL SURYMHUL RG]JLYD 89 9,6

60LNBPMHUQL SUDYDF DQWUDFHQD



, X RYRP VOXpDMEIERMNIOIMMNMGQRPWVWYROMDYDMXuUuL QLYR OLQH
GHWHNWRUD WH PRIJXUQRVW NYDQWLILNDFLMH

SURYMHUD SRQRYOMLYRVWL

SRQRYOMLYRVW PHWRGH RGUHYHQD MH REUDGRP SRGDWDT
GHNDQ L DQWUDFHQ 2YLP VH SULVWXSRP PRJOR X] RVQR®
LOQVWUXPHQWDOQH SRJUHANH SURFLMHQLWL XWMHFDM NRC(
SRQRYOMLYRVW DQDOL]D MH SRWYUVyHQD QLVNLP YULMHGQ
PMHUHQMD SUL VYLP NRQFHQWUDFLMDPD VWDQGDUGD 8 7L
]D VYDNX RG NRQFHQWUDFLMD NDNR GHNDQD WDNR L DQW
NULYXOMD

7TDEOLFIHVLIXUQRVWL PMHUHQMD SUL UD]OLpLWLP NRQFHQWUDFLMDPD

DQDOLWD |PJ P/

5p GHNDQ
DQWUDFHQ

IHVLIXUQRVWL PMHUHQMD VX LVSRG RVLP X VOXpDM>
SULKYDWOMLYR ]D GYRGLPHQ]JLMVNH VXVWDYH 2pHNLYDQ
NRQFHQWUDFLML aWR MH X VNODGX V SRQDabpQMHP GHWHN
2EQRYOMLYRVW MH SURYMHUHQD NRULAWHQMHP GHNDQD N
RGVWXSDQMD LVWD EL VH ODNaH RGUHGLOD 'YD VX PMHU
MHGQR PMHUHQMH GQHYQR 2GUHYHQD MH YULMHGQRVW V\
VWDELOQRP VXVWDYX SUL |DGDQLP pLPEHQLFLPD 5H]XOWD



7TDEOLPWJLMHGQRVWL SRYU&GLQH SUL GYLMH NRQFHQWUDFLMH WH VWDQ

3UYL WMHGDQ GDRL

B3RYUALQD SRG NULYXOMRP P9 V

GHNDQ PJ
P/

'UxXJL WMHGDQ GDIQL

BRYUALQD SRG NULYXOMRP P9 V

GHNDQ PJ
P/

9ULMHGQRVW VWDQGDEBRRQREWPWNSDQMR]]DBURVMHpPQR RG
RG L]IPHYyX PMHUHQMD GRN MH G/RVNCDQQED PG PR RGVWXSD
X] RGVXSDQMH RG

2YH YULMHGQRVWL VYMHGRpH R SULKYDWOMLYRM REQRYO
PMHUHQMD LVWLK pLPEHQLND VDPR X SUYRM GLPHQ]LML

$QDOL]D UHDOQLK X]JRUND

=DYU&QL NRUDN UD]J]YRMD DQDOLWLPNRJI VXVWDYD VY
BUHWKRGQLFL VX X RYRP SRGUXpMX DQDOL]JLUDOL GHVWL
NLVHOLQD +HDWRQ L VXU > @ NRULVWH 6)& |D UD]GYDMDC
VH NRULVWH SXQMHQLP NRORQDPD %DPEHUJ L VXU > @ N
DQDOL]X VPMHVH PDVQLK NLVHOLQD L WULJOLFHULGQLK H\
PDVQLK NLVHOLQD QR NRG VORERGQLK PDVQLK NLVHOLQD
VXVWDYD DQDOL]JLUDMX RNROL&AQH PDWLFH XJOMLNRYRGL
RSLVXMX VXVWDY ' NURPDWRJUDILMH VSUHJQXW V 06 GHW
RYLP VXVWDYLPD QLMH QD UD]JLQL PHWRGD X VWDOQRM XSF
XYLG X SRQDADQMH RWSDGQLK XJOMLNRYRGLND X SULURGL
D WHPSHUDWXUD PRUD ELWL L]QDG f& 3WR X QRYR UL
VXUDGQLFL > @ VSUHAX 6)& L *& VXVWDY V FLOMHP DQDOL!
3RVWLAX NYDOLWDWLY Q@K UBK YHYW BWHHU X MVWNPO DQARX QD SRPLQ
NYDQWLILNDFLML JERJ SULMHQRVD DQDOLWD L] VXSHUNULW
]JERJ GLMHORPLPQH GHNRPSUHVLMH *XLEDO L VXU > @ SUF



QHPRGLILFLXDQRY&&ZXVWDYX 'RND]DQD MH IXQNFLRQDOQR)
RQHPRJIXiXMX SULKYDWOMLYX NYDQWLILNDFLMX 2SLVDQL
XWMHFDM SDUDPHWDUD SUYH GLPHQ]J]LMH RG SDUDPHWDUD
DQDOL]JH X GUXJRM GLPHQ]LML

5D]YLMHQL VXVWDY RSUHPOMHQ PRGXORP ]D SULMHC
UHDOQLK X]RUDND RGDEUDQLK QD WHPHOMX VSRPHQXWLK
UH]XOWDWD

ODNXXPVNL GHVWLODW IUDNFLMD VLURYH QDIWH

9DNXXPVNL GHVWLODW IUDNFLMD VLURYH QDIWH SULSUHP(
PJ P/ X KHSWDQX $QDOL]D MH SURYHGHQD SOIHWRAMHWLPD

60LND SULND]XMH NURPDWRJUDP GRELYHQ SUL RYL
NRPSOHNVDQ L SUHGVWDYOMD SUREOHP X ' *& DQDOL]JL $C
MH NRQWLQXLWHW X NURPDWRJUDIVNRP SULND]X WH YUC
VDVWRMDND .UDWNR YULMHPH ]DGUADYDQMD WHENLK
NURPDWRJUDIVNRJ VXVWDYD L EU] RGJRYRU GHWHNWRUD X
]JDGU&ADQL LQWHQJLWHW SRGUD&DMD GHWHNWRUD NUR] REM

&LOM DQDOL]H RYRJ X]JRUND ELR MH UD]GYRMLWL WHS3
PHWRGH SULODJRYHQH QMLKRYRM DQDOL]JL 3RVOMHGLpPQR
DQDOLWD 4WR VH QD NURPDWRJUDPX RpLWDYD NUR] SRYHU

PLQXWD



60LNDURPDWRJUDP YDNXXPVNRJ GHVWLODWD IUDNFLMD

ODNXXPVNL GHVWLODW IUDNFLMD WHNXUHJ RVWDWND !

O9DNXXPVNL GHVWLODW WHNXUHJ RVWDWND SDUQH G
LOQOMHNWLUDQMH X NRQFHQWUDFLML RG PJ P/ X XJOMLNRY
8YMHWL X NURPDWRJUDIVNRP VXVWDYX VX

$QDOL]JLUDQL MH X]JRUDN RGDEUDQ NDNR EL VH RPRJ
NURPDWRJUDIVNLK UH]XOWDWD V UH]XOWDWLPD *XLEDOD L
UH]XOWDWL DQDOL]D SUREQLK VPMHVD 6OLND SULND]XN
DQDOL]RP VD L EH] QH]J]DYLVQRJ PRGXOD SULMHQRVD



6OLNBVSRUHGED GYLMX QDpLQD NURPDWRJUDIVNH DQDOL]JH OLMHYL N
QH]DYLVQH NRQWUROH VWDQMD X PRGXOX SULMHQRVD GRN MH GHVQL
NRQWURORP SULMHQRVD

1D SULND]DQLP NURPDWRJUDPLPD L]GYRMHQD VX WUL SRC
VXaDYDQMD NURPDWRJUDIVNH NULYXOMH

3UYD JUXSD DQDOLWD V QDMNUDULP YUHPHQLPD ]DGUADY
KODSOMLYLK VSRMHYD QLaH SRODUQRVWL 6PDQMHQD Mt
GLPHQ]LML L SRYHUDQD YLVLQD SLND 3ULVXWQR MH YL&H
JRWRYR NRQWLQXLUDQH 8LURNH PUOMH EH] NRQWUROH SU
'UXJD L WUHUD JUXSD DQDOLWD SRND]XMX VOLPQR SRQDAD!
ORGLILFLUDQL VXVWDY |DGUAaDYD SR]JLWLYQH NDUDNWHULVYV
NURPDWRJUDIVNL NDSDFLWHW QHSRNUHWQH IDJH GUXJH GL
6WXSDQM RUWRJRQDOQRVWL MH YUOR EOL]X LGHDOQLK f
60OLND SULND]XMH NURPDWRJUDP RYRJ X]JRUND GRELYHQ
NURPDWRJUDPRP GRELYHQLP NRULAWHQMHP SUHGVWDYOMEL



%
60LND8]RUDN DQDOL]JLUDQ *& [ *& NURPDWRJUDIVNLP VXVWDYRP $ X]
%



8NXSQR YULMHPH DQDOL]H SUL NRUL&GAWHQMX ' 6)& VXVWDY
PLQ

6WXSDQM RUWRJRQDOQRVWL GLPHQ]JLMD MH XVSRUHGLY Yl
X GUXJRM GLPHQ]LML X] MDVQR L]JUDA@HQR JUXSLUDQMH DQ
QULMHPH DQDOL]H X GUXJRM GLPHQ]LML MH LVWR L LIQRVL
%LWQD UD]JOLND MH X WHPSHUDWXUL SUL NRMRM VH RGYLM
VYDNRP WUHQXWNX WHPSHUDWXUQRJ SURJUDPD YLabD RG

LIRWHUPDOQR 1LaD WHPSHUDWXUD GRSXaWD DQDOL]X WHL
8VSRUHGED UH]XOWDWD DQDOL]D GRELYHQLK WHKQLNRP
SHWURNHPLMVNRM L QDIWQRM LQGXVWULML V UH]XOWDW
SRWYUYyXMX IXQNFLRQDOQRVW WHKQLpPpNRJ GLMHOD UD]YLM

$QDOL]D X]JRUND PDVOLQRYRJ XOMD

7UHUL X]JRUDN DQDOL]JLUDQ UD]JYLMHQLP VXVWDYRP ELR MH
YHULQRP WULJOLFHULGH L VWDQGDUGQR VH DQDOL]JLUDI
NYDOLWDWLYQL L NYDQWLWDWLYQL 6WDQGDUGL NRML VH
PDVQLK NLVHOLQD .YDQWLWDYQD DQDOL]D MH UHODWLYQ
HVWHUD &LOM QDaHJ SRNX&ADMD DQDOL]JH ELR MH XWYUG
WULJOLFHULGD SRVWXSDN XVSRUHGLY V SRVWRMHULP *&
X]JRUDN PDVOLQRYRJ XOMD NRML MH UDJULMHYHQ X KHNVDQ
WH YUVWH QLVX GR VDGD ELOL DQDOL]JLUDQL YLAHGLPHQ]LI

6OLND SULND]XMH NURPDWRJUDP DQDOL]JH VWDQGDUGD |



s

6OLNDURPDWRJUDP DQDOL]JH VWDQGDUGD ) $ 0 (

9LGOMLYR MH UD]GYDMDQMH X SUYRM GLPHQ]JLML &WR MH
NLVHOLQD UD]J]GYRMHQL VX X SUYRM GLPHQ]JLML GRN VX LI
XVSRUHGLYD WH LK ODNR JUXSLUDPR * FUYHQL REUXE QD
PHWLOQLK HVWHUD NRML L] SUYH GLPHQ]JLMH NRHOXLUDM:
]DVLUHQLK L QH]DVLUHQLK NLVHOLQD 1D NURPDWRJUDPX
]DGUADYDQMD X SUYRM GLPHQ]LML GRN VX SR GUXJRM GLF
RYGMH GR4A4OR GR UD]GYDMDQMD WHPHOMHQRJ QD UD]JOLFL
YLALK PDVQLK NLVHOLQD 1D NURPDWRJUDPX QH]DVLUHQL P

1DNRQ VWDQGDUGD DQDOL]JLUDQ MH X]JRUDN GRELYHQ WUDQ
XOMD 6DPD WUDQVHVWHULILNDFLMD XOMD SURYHGHQD MH
NRPSRQHQWL X *& X SUHWKRGL SULSUDYD X]JRUND WUDQ\
KODSOMLYRVWL PDVQRNLVHOLQVNRJ GLMHOD 7DNR GRELY!



ERMD]QL RG WUDMQRJ RaWHUHQMD NRORQH L RGIJRYDUD X
XVSRUHGEH UD]JYLMHQRJ VXVWDYD V *& VXVWDYLPD 'RELY

60LNDURPDWRJUDP DQDOL]H UHDOQRJ X]JRUND PDVOLQRYF

'"HWHNFLMRP VLIQDOD SRND]DQD MH PRJXUQRVW NRU
VXSHUNULWLEQDRD&AIL PDVOLQRYRJ XOMD B8VSRUHGERF
NURPDWRJUDPRP GRELYHQLP DQDOL]RP VWDQGDUGD PR:
]JDGUADYDQMD X SUYRM L GUXJRM GLPHQ]LML 5D]JOLND X ]
SURL]ODI]L L] UD]JOLNH XGMHOD SRMHGLQLK PDVQLK NLVHO!
RYH DQDOL]H XOMD ELR MH XVSRUHGLY V X]RUFLPD DQDOL
LVWUDALYDQMD QLMH ELR UD]JYRM DQDOLWLPNH PHWRGH |]C
XUHyDMD QLVPR QDVWDYLOL V RSWLPL]DFLMRP PHWRGH

SRVOMHGQML VWYDUQL X]J]RUDN SRGYUJQXW DQDOL]L
7TULJOLFHULGL X PDVOLQRYRP XOMX XVSRUHGLYH VX SF



XJOMLNRYRGLFLPD X PDWLFL GHVWLODWD XJOMHQD NRMD
SURQDYHQL QDYRGL > @ WRNR | RSNEORW HRM@D BNMWUDKLUEL
PDWLFH SRNXabQD MH DQDOL]D QHREUDYHQRJ PDVOLQRY
UD]YRMD GRGDWQR SRMHGQRVWDYOMHQH DQDOL]JH SUHK
SULSUHPQH HNVWUDNFLMH GRSULQLMHOR EL WRPH 3RVWD

6OLNDURPDWRJUDP DQDOL]H UDJULMHYHQRJ VLURYRJ X]RUND

60OLND SULND] MH GRELYHQRJ NURPDWRJUDPD 9LGOMI
GLPHQ]LML JRWRYR GR PLOQXWH =DQLPOMLYR MH SULPMH
]JDGUADYDQMD L]PHYVYX L PLQXWD X SUYRM GLPHQ]JLML L

SULSDGDMX PDQMH ]DVWXSOMHQLP DOL ]JDVLIXUQR SRODU
PRGLILNDFLMRP UD]JYLMHQRJ VXVWDYD GRGDWNRP 6)& HNV
SUYX GLPHQ]JLMX RYR EL VH UD]GYDMDQMH SREROMADOR 1
XOMD QLMH GDR |[DGRYROMDYDMXuUuH UH]XOWDWH QLWL X R



$QDOL]D UHDOQLK X]J]RUDND SRND]DOD MH QHNH RG PF
VXVWDYD X QDIWQRM L SUHKUDPEHQRM LQGXVWULML 8VS
VXVWDYLPD V UH]XOWDWLPD NRQVWUXLUDQRJ VXVWDYD YL



=$./-8y9%.

.DNR EL UD]GYDMDQMD DQDOLWD VYH VORAHQLMLK PDW
SULODJRGEL MHGQRGLPHQ]JLMVNLK +3/& NURPDWRJUDIVNLI
UD]JYLMHQL VX VXVWDYL GYRGLPHQ]JLMVNH DQDOL]JH -HGDQ
SULMHQRY DQDOLWD L]JPHyX GYLMX NURPDWRJUDIVNLK GLP

5D]YLMHQL VXVWDYL RSLVDQL X OLWHUDWXUL QLVX X P
L SURWRN X WUL GLMHOD ' VXVWDYD SUYRM GLPHQ]LML F
GD QDpLQ SULMHQRVD DQDOLWD LJUDJLWR XWMHpH QD NY
L]JUDGL QRYRJ GRVDG QHSUHGOR&HQRJ PRGXOD ]D SULM
NRQWUROH YULMHGQRVWL WODND L SURWRND SRNUHWQH
LQVWUXPHQWD

3URYHGHQD VX LVSLWLYDQMD IXQNFLRQDOQRVWL WDN
XSRWUHEOMLYRVWL X DQDOL]L QHSRODUQLK L VODERSROD!
PDWULFD

'RELYHQL NURPDWRJUDPL NYDOLWHWQLML VX RG GRV
'RELYHQH NURPDWRJUDIVNH NULYXOMH VX VLPHWULPQLMH
3RQRYOMLYRVW NYDOLWDWLYQH L NYDQWLWDWLYQH LQIRU
UD]YLMHQRJ VXVWDYD

,VSLWLYDQMD XWMHFDMD YULMHGQRVWL WODND L S
NURPDWRJUDIVNH NULYXOMH SRND]DOD VX UD]JOLNH X IRU
SXWHP SRNUHWQH ID]JH GUXJH GLPHQ]LMH 1DMpH&UH GROD]
GROD]L GR VPDQMHQMD UD]JOXpPLYRVWL X GUXJRM GLPHQI]LMN
SURWRN X QHNRQWUROLUDQRP SULMHQRVX SRWUHEDQ MH ]
'UXJD GLPHQ]LMD SDN ]DKWLMHYD QL]DN SURWRN 5D]YLMH

+LSRWH]D R SRYHUDQMX NYDOLWHWH UH]XOWDWD D¢
PHYXGLPHQ]JLMVNRP SULMHQRVRP SRND]DOD VH WRpQRP

5H]XOWDWL DQDOL]H VOR&HQLK X]JRUDND YDNXXPVNRJ
SDUQRJ GHVWLODWD XJOMHQD GRND] VX SULPMHQMLYRV
5H]XOWDWL RVWYDUHQL NRULAZWHQMHP UD]YLMHQRJ VXVW
UH]XOWDWLPD RSLVDQLP X OLWHUDWXUL D RVWYDUHQLP S

$QDOL]D X]JRUND PDVQLK NLVHOLQD GDOD MH UH]XOWD
SRPRiUX SOLQVNH NURPDWRJUDILMH



8VSRUHGED UH]XOWDWD DQDOL]H VWYDUQLK X]J]RUDNI
UH]XOWDWLPD DQDOL]H LVWLK X]J]RUDND SRPRUX YHUO SUHGV
VXSHUNULWLPQRM ID]JL SRND]DOD MH ]QDWQR VXaHQMH NUR
NURPDWRJUDIVNRJ VXVWDYD 8 XVSRUHGEL V GYRGLPHQ
NYDOLWHWD DQDOLWLPpNRJ SRGDWND MH ]DGUADQD X] ]QDW

SULND]DQL UH]XOWDWL GRND] VX XWMHFDMD NRQWURO
QD NYDOLWHWX DQDOL]JH XJOMLNRYLP ,9 RNVLGRP X VXSHL
ELWL VSUHJQXW L V06 GHWHNWRULPD WH PX VH QD WDM Q



[,7(5%$785%

KWWSV JROGERRN LXSDF RUJ KWPO & & KWPO SU

$ - 3 obUuwLQ L5 / 0O 6\QJH 6HSDUDWLRQ RI WKH Kl
FRXQWHU FXUUHQW OLTXLG OLTXLG H[WUDFWLRQ WK}
%LRFKHPLFDO -RXUQRBRO

.OHVSHU $ + &RUZLQ L ' $ 7XUQHU +LJIJK SUHVV)
DERYH FULWLFDO-WHPIS RRIKIHW X UHYV +
/5 6Q\GHU - - . LUNODQGQWURGXFRQARQ@ WR ORGHL
&KURPDWRJ{WRKSKILOH\ 6RQV 1HZ <RUN Vwu *
"' $ 6NRRJ L - &KMIHODWBD $QDOLWLFDGLW (BLX ADGWRODH
2727 HSD JRY WWQHPF SURPIPAVH P SHGYWXS

& /DL L & 6RQJ 7HPSHUDWXUH 3URJUDPPHG 5HWHQ
*& 06 $QDO\WLV RI &RDO DQG 3HWUROMWHAFOGHULYHG /L~

+

/| $O0GHU . *UHXOLFK * .HPSH L % 9LHWK 5HVLGXH $
SBHVWLFLGHV %HWWHU E\ *&0D8VROESHRFIWURGE 5HY

+

- * .UDPHU 1 6HKDW 0 5 'XJDQ 0O ORVVRED 0 <XUL
(XOLW] - $DOKXV $ 6FKDHIHU L < . X 'LVWULEXWLR
&/$ LVRPHUV LQ WLVVXH OLSLG FODVVHV RI SLJV IH(
GHWHUPLQHG E\ JDV FKURPDWRJUDSK\ DQG VLOYHU LR
FKURPDW R JIUDLIHKA *
* % +XQVLQJHU & $ 7LSSOH / $ 6WHUQ *DVHRXV
WHPSHUDWXUH WKHUPDO FRQYHUVLRQ HOHPHQWDO D
EHDULQJ FRPSRXQGV ZLWK FRQVLGHUDWLRNSLRU / +
&RPPXQ ODVV 6SHFWURP *
- +DUWwW . - 6FRWW 'HYHORSPHQW DQG HYDOXDWLR
DQDO\WLV RI FDURWHQRLGV LQ IRRGV DQG WKH PHDVXL
RI YHIHWDEOHY DQG IUXLWV FRPPRR® &R XPHG LQ W

+



0 ' ODWKLHVHQ $ ,PS/IXEWEMJ $FFXUDF\ LQ WKH 'HWH
$URPDWLFV LQ *DVROLQH E\ *DV &KURPDWRJUDSK\20
&KURPDWRJU 6FL =

- 9DOLEDGIQL SULUXPQLN',1RGGHAVDYRKRMWMMLMD 2PL&DOM
7 + 0 IRLMLO O ( YDQ GHU .RRL $XWRPDWHG DQDC
ZDWHU E\ RQ OLQH VROLG SKDVH H[WUDFWLRQ DQG JD\
VROYHQW HHLHRVBHYV &KURP

5 6DQFKH] $ 9D]TXH] - & $QENWRPDWHGLOROWLUH
DQDO\VLV Rl SHVWLFLGHV LQ ROLYH RLO E\ RQ O
FKURPDWRJUDSK\+JDV FKURPDWRJUDSK\ XVLQJ WKH
DGVRUSWLRQ+GHVRUYUSSKIRRPDQ\RBWUIDSFH +

$ 6DOHPL 6 O /DFRUWH + %DJKHUL L' %DUFHOD $X
RI HDUWK\ PXVW\ RGRURXV FRPSRXQGV LQ ZDWHU VDP
WUDS+JDV FKURPDWRJUDSK\+P BYXY RFMHFRILR PHW U\

+

% . ODWXV]HZVNL 0 / &RQVWDQJHU L & 0 &KDYH] (
$VVHVVPHQW RI ODWUL[ (IIHFW LQ 4XDQWLWDWLYH %L
+3/&i106 0BQDO &KHP +

9 &DUUHUD ( 6DEDWHU ( 9LODQRYD L O $ 6RJRUE

06 PHWKRG IRU WKH VLPXOWDQHRXV GHWHUPLQDWLRQ

GRSDPLQH DQG K\GUR[\WU\SWDPLQH DSSOLFDWLRQ

FKURPDIILQ FHO®RKNRAMDXWRYU % +

( <DVKLPD 3RO\WDFFKDULGH EDVHG FKLUDO VWDW

SHUIRUPDQFH OLTXLG FKURPDWRJURBRKKRP BI\@RDW LRV H:
+

* *XLRFKRQ ORQROLWKLF FROXPQV LQ KLJK SHUIRUPD

- &KURPDWRJU $ +

( .OHVSHU $ + &RUZLQ ' $ 7XUQHU +LJK 3UHVVXUH

DERYH &ULWLFDO 7HRSHGHKWRUHV

- & *LGGLQJV : $ ODQZDULQXUEXOHQOWMHWDY FKURPDWF

6FLHQFH

I+



- & *LGGLQJV 0 1 O\HUV [/ 0 OF/PUXQSIUBV$XUHOIH
FKURPDWRJUDSK\ RI QRQYRODWLOH VSHFLHV &RPSUH
PLIJUDWLRQ RI LQWBBEMPHEHOH VRGXWHYV

0O 1 O\HUV L - & *LGGLQJV 80WUD +LJK 3UHVVXUH *DV
&ROXPQV WR SWPRY SEKFWUHY  +

6 7 6LH L * : $ S5LMQGHUV +LJK 3UHVVXUH *DV &
&KURPDWRJUDSK\ ZLWK 6XSHUFULWLFDO )OXLGV ,,,
6HS O6FL +

3 $ ORXULHU ( (OLRW 0 + &OXSSGHUEWBLLWLBRYMVHNG VX
IOXLG FKURPDWRJUDSK\ RQ D FKLUDO VWDWLRQDU\
SKRVSKLQH R[LGH HIIDDQ WIKRHPHUV  +

0 1RYRWQ\ : %HUWVFK L $ =ODWNLV 7HPSHUDWXU
VXSHUFULW-LFOKOURPDVERIU 6FL +

7 + *RXZ L5 ( -HQWRIW 6XSHUFULWLFOKOURPOVWREGKUF
$ +

3 - 6FKRHQPDNHUV L) & & - * 9HUKRHYHQ (IIHFW F
LQ VXSHUFULWLFDO IOXLG FKURPDWRJKBRRBRP ZWWRKUS DHF

+

& %RXLIJHRQ ' 7KLHEDXW L 0 &DXGH /RQJ 3DFNHG &R
&KURPDWRJUDSK\ x [ QIOXHQFH RI 3UHVVXUKBQDRS RQ

&KHP +

7 $ %YHUJHU '"HQVLWESE RUERQWE&DRRGH PL[WXUHYV

WHPSHUDWXUHY &RPSDULVRQ ZLWK YDSRU OLTXLG FH
UHVXOWY REWDLQHG IURP5S5HKURKDWRJUDSK\

7 $ %YHUJHU L/ 0 %OXPEHUJ (IILFLHQF\ ORVVHV FDX
YHORFLW\ LQ SDFNHG FROXPQ VXSHU&&KURRBW®RJIOBXE & LA

+

5 0 +DPGL ' 7KLpEDXW 0 &DXGH ( S5REHUW L & *UL
RI *DV 2LOV 3DUW ,, ([SHULPHQWDO 'HVLZEQSAHSWLPL]

$QDO\WLYV X¥Y)QDVEWKH ORELOIBRBKD&KIURP +



6 $ .RUKDPPHU L $ %HUQUHXWKHU +\SKHQDWLRQ R
FKURPDWRJUDSK\ +3/& DQG RWKHU FKURPDWRJUDSKL
*& &( ZLWK QXFOHDU PDJQHWLF UHYBBDKRGHXW053$QDC
&KHP +
$ - $OH[DQGHU / =KDQJ 7 ) +RRNHU L ) 3 7RPD\
6XSHUFULWLFDO )OXLG &KURPDWRJUDSK\ DQG 5F
&KURPDWRJUDSK\ IRU WKH ,PSXULW\ 3URILOLQJ RI WKH
- 3KDUP DQG %LR $QD@
/ 7 7D\ORU 6XSHUFULWLFDO $QRDG &KHWMRPDWRJUDSK\

+
/ 0 $EDGLH + 0 &KBHPRBHRQS&LFHV DQG FDUERQ FI
LQYHVWPRIQWIV (FRQ@RPLFV +

=RVHO 6HSDUDWLRQ ZLWK 6XSHUFULW I$SRJO&KDN\PHV 3|
(GLWLRQ LQ (QJOLVE
( 5SHYHUFKRQ 6XSHUFULWLFDO IOXLG H[WUDFWLRQ D¢
DQG UHODWHG BXRIBXFWMVLFDO )GXLGV
7 / &KHVWHU - ' 3LQNVWRQ L' ( 5D\QLH B6XSHUFULV
DQG ([WUBBWOREKHP +
- : .LQJ * 56XNSMUFULWLFDO )OXLG 7THFKQRORJ\ LQ 2L
$PHULFDQ 2LO &KHPLVWV B6RFLHW\ +
< &KHQ 3 + %URZQ . +X 5 0 %ODFN 5 / 3ULRU
6XSHUFULWLFDO &2 GHFDIIHLQDWLRQ RI XQURDVWF
PHODQRLGLQV ZLWK GLVWLQFW JJRR® GRKLELWRU\ DFW

7 JRUQDUL $ 5XL] 5RGULJXH] * 9LFHQWH (ULND 9i]T)»
* BHJOHUR .LQHWLF VWXG\ RI WKH VXSHUFULWLFDO &
IURP /DPLDFHDH6DOFHWDWRULWLFDO )OXLGV

1 ,PDQLVKL 5 )XNX]DWR 6 5XUXREH (QU 5NBZD



2 - &DWFKSROH - % *UH\ L. $ 1RHUPDUN 6ROXELOL
VXSHUFULWLFDO &2 DQG &2 - BWHMDQRA PDWIXUHYV

+

0O 0 (VTXtYHO 1 0 %DQGDUUD , )RQWDQ 0 * %HUQD
1XQHV 6XSHUFULWLFDO &DUERQ 'LRLDGELQW WhROWKBR @ (
2LOPRRG 6FL 7HFK *

$ 6WDE\ L - OROOHUXS 6HSDUDWLRQ RI FRQVWLWXHQ
IOX)MGXLG 3KDVH (TXLOLEU4LD

g **00°¢ hVWeQGD+ L ) 7HPHOOL &RUUHODWLQJ WKH
$FLGV ORQR ‘L DQG 7ULJO\FHULGHV DQG )DWW\ &}
&DUERQ 'LRIGGKQJ &KHP 5HV *

g **00e¢ hVW+.QGD=+ L pXBHRHQQWLFDO )OXLGV

0 1RYRWQ\ 6 5 6SULQJVWRQ 3 $ 3HDGHQ - & )MHO
VXSHUFULWLFDO IOX® PARURREWRJIUDSK\ $

7 $ %HUJHU L - ) '"H\H (IIHFW RI PRELOH SKDVH GHQV
LQ SDFNHG FROXPQ VXSHUFULWLRXQYRPXWR JHUOWBKREDW

+

- ) 'H\H 7 $ %HUJHU L $ * $QGHUVRQ 1LOH 5HG DV
PHDVXULQJ VROYHQW VWUHQJWK LQ QRUPDO OLTXLGV I
VXSHUFULWLFDO DQG $QHDW BKHWLFDO H0OXLGV

7 $ %HUJHU L : + :LOVRQ 3DFNHG FROXPQ VXSHUFUL
ZLWK SGRWE V&KHP -

* IDYLVRQ %RPSDUG ' 7KLHEDXW - ) %H]LDX % &
'XWHXUWUH L - & 7DEHW +\SKHQDWLRQ RI $3&, 06
&KURPDWRJUDSK\ IRU 3RODU &DU /XE&KFRPOIMVRIGLW LY+

+

7DIJXFKL ( )XNXVDNL L 7 %DPED 6XSHUFULWLEDO |
VSHEWURPHWU\ LQ PHWDERQD®W DWQDG\VLV
% %HUJHU 7 %HUJHU L 5 ( ODMRUV $ 5HYLHZ RI &
6XSHUFULWLFDO )OXLG&&&EURPDWRJUDSK\



7 <DULWD 'HYHORSPHQW Rl (QYLURPHQWDO $QD\VLV
J)OXLG ([WUDFWLRQ DQG 6XSHUFUL®KBRPD)\WRILGDSSKURP L
+
BWHXHU 0 6FKLQGOHU * BFKLOO L ) (UQL 6XSHUF
ZLWK LRQ SDLULQJ PRGLILHUV 6HSDUDWLRQ RI HQDQ\
GLDVWHUHRPHULRKBRPDPWRI $ =
3KLQQH\ (QDQWLRVHOHFWLYH VHSDUDWLRQV E\ SI
VXSHUFULWLFDO I0XLEQBROURPIRDRIUD SKKHP  +

7 /| &KHVWHU L - ' 3LQNVWRQ 6XSHUFULWLFDO )OXLG
$QDO &KHP +
/ 6LUHW 1 %DUJPDQQ $ 7DPEXWH L O &DXGH 'LUHF\
RI &@ORFNHUV RQ #®K\ER6U®BHUFULWLFDO I0OXLG FKI
6XSHUFULWLFDO FDUERQ GLR[LGH DV W USKMLH®WW L Q
+

+ )JLVFKHU 2 *\OOHQKDDO - 9HVVPDQ L . $OEHUW
DOLSKDWLF DPLQHV LQ VXSHUFULWLFDO FDUERQ GLR]
UHVRQDQFH VSHFWURVFRS\ DQG LPSOLFDWLRQV IRU VX
$QDO &KHP +

'HVPHW 3 6DQGUD . 9é]YDUGL * - +RRUQDHUW
(ODQWLRVHOHFWLYH SDFNHG FROXPQ )& WR W UDKNF O F
> @ XQE@#GH GHULYDWEYRWROXPQ 6HS +

3 2vZbOoG . 'HVPHW 3 6DQGUD - .UXSFtN 3 OiMHI
'"HWHUPLQDWLRQ RI WKH HQDQWLRPHUL]DWLRQ HQHUJ\
EHQJRGLD]J]HSLQH GUXJV E\ VXSHUFULWERKD® ADWIRG UF KW

+

2 *\OOHQKDDO 3DFNHG FROXPQ VXSHUFULWLFDO I¢
SHUR[\VRPH SUROLIHUDWRU DFWLYDWLQJ UHFHSWRU I
SXULW\ RI VXEVWDQFH IRUPXODWLRQ D-V&BOVRRIBVIRNY H
$ +



0 - G 1R]DO / 7RULELR - / %HUQDO L 1 &DVWDQR
DQG WULDGLPHQRO HQDQWLRPHUV DQG GLDVWHUHRI
FKURPDWRJWGKIRPDWRIU $  +

- 9RRUKHHV $ $ *KDUDLEHK L % OXUXJDYHUO ¢
6\WWHP IRU WKH $QDO\VLV RI 3HVWISHWGHRR® SIQHP DO 7

+

0O +tHDWRQ . ' %DUWOH $ $ &OLIIRUG 3 O\HUV L %
RI SRO\F\FOLF DURPDWLF K\GURFDUERQV E\ SDFNHG
FKURPDWR&KDEBRDWRJIUDSKLD *

(1 &KHQ 3 ' &XVDWLV L ( - 3RSLHO 9DOLGDWL
GLVWULEXWLRQ LQ GLHVHO IXHO UHI GQKWRVRWRDBYV $

*

$ 9HQWHU ( 5 5RKZHU L $ ( /DXEVFKHU $QDO\VLV RI
DQG R[\JHQDWHG JURXSV LQ SHWURFKHPLFDO PL[WX
FKURPDWRJUDSK\ RQ &K DRIFDWRIU $ *

KWWSV ZzZZ VLIPDDOGULFK FRP DQDO\WLFDO FKURPDV
FKURPDWRJUDSK\ FROXPQ VHOHFWLRQ KWPO SULVWXS
/| ORQGHOOR $ & /HZLUXOWLGRALHQWQRQDO FRKQPDWR
:LOH\ 6RQYV VWU +

0 $ +DZU\OA $ +DZU\O L ( 6RF]JHZLOVNL $SSOLFDWLF
SKDVH ' 7/& RQ D F\ADQRSURS\O ERQGHG SRODU VWDWL
RI SKHQROLF FRPSRXQGV IURP WKH IO0-RZHDIDWQ R&EKDREXF

+

7 7X]JLPVNL L ( 6RF]JHZLQVNL 8VH RI D GDWDEDVH RI .
5) DIJDLQVW PRELOH SKBVUBWRBBRODWILARE@ RI SHVWLFL
GDWD LQ QRUPDO DQG UHYHUVHG SKDVH VA\VWHPV DQG
RI WHQ SHVWLFLGHWRPDWRGUDSKLD =
8QJHU . 5DFDLW\WH . :DJQHU 7 OLOLRWLV [ (

ODUNR 9DUJD ,V OXOWLGLPHQVLRQDO +LJK 3HUIRUPDC
+3/& DQ $OWHUQDWLYH LQ 3URWHLQ $QDOC\VLIMKWR ' *
SHV &KURP +



3 4 T7TUDQFKLGD ' G6FLDUURQH 3 'XJR L / ORQC
PXOWLGLPHQVLRQDO JDV FKURPDWRJUDSK\ $ UHYL
DSSOLFDWLRQV DQGIH@WXU&KKEPREBEWDBW Y

- & *LGGLQJV &RQFHSWV DQG FRPSDULVRQV-LQ PXO\
+LJK 5SHV &KURP *

$ %DNDLQ , 5LYDOV 3 6DVVLDW ' 7KLpEDXW 0 & +lI
&RPSDULVRQ RI GLITHUHQW VWDWLVWLFDO DSSURDFKH
FKURPDWRJUDSKLF VHSDUDWLRQV DSSOLFDWLRQ WR
&KURPDWRJU $ *

0 $GDKFKRXU - %HHQV 5 - - 9UHXOV L 8 $ 7
GHYHORSPHQWY LQ FRPSUHKHQVLYH WZR GLPHQVLRQ@QD
*& ,, ORGXODWLRQ DQBOEGEHWHIDNMLREKHP +

3 'XJR ) &DFFLROD 7 . XPP * 'XJR L / ORQGHOOF
PXOWLGLPHQVLRQDO OLTXLG FKURPDWRJUDSK\ WK |
&KURPDWRJU $ +

5 ( 0OXUSK\ 0 5 6FKXUH L - 3 )ROH\ (IIHFW RI 6DPSO
LQ &RPSUHKHQVLYH 7ZR 'LPHQVLRQDO$ QDX LK KEKURP D

+

1LJLR 7 0 OF*LQLWLH L - - +DU\QXN &RPSUHKHC
VHSDUDWLRQV IRU WKH DQ&KOVURIPD WIRSHW URO H X P
0 $GDKFKRXU - %HHQV 5 - - O9QUHXOV L 8 $ 7
GHYHORSPHQWYV LQ FRPSUHKHQVLYH WZR GLPHQVLRQD
*& . J,QWURGXFWLRQ DQG LQNVQGMK BE R @ DEOKWIRW=X S

7 %DPEHUJHU - & (ULFNVRQ &/ G&GRBOXUVHPEBQWXBRAU

PRGHO SUHGLFWLRQ RI VROXELOLWLHV RI SXUH IDWYV

PLIWXUHV RI WULJO\FHULGHV LQ V-XSHKUHFPU LMPUF DDWHD U
+

- %ORPEHUJ 3 - 6FKRHQPDNHUV - %HHQV Lab 7LMV

GLPHQVLRQDO JDV FKURPDWRJUDSK\ *&i*& DQG LW

FKDUDFWHUL]DWLRQ RI FRPSOH[ -SHWK FBHYWH PSLKEDROP P L |

+



0 1IDNDQR L . 2NDZD 6WXG\ Rl R[\JHQ FRQWDLQLQJ K

HPLVVLRQ IURP D VSDUN LJQLWQRQ FRPEXKPWISRY HQJILQ
+

< 6KDR 3 ODUULRWW L + +¢JHO 6ROLG SKDVH P

GHULYDWL]DWLRQ ZLWK FRPSUHKHQVLYH WZR GLPHQ

DQDO\WUMDHHNYHUDWURCURG DM RHUDSKLE +6

KWWS ZZZ SVV SRO\PHU FRP VROXWLRQV FRSRO\PHU ¥

FKURPDWRJUDSK\

' ODR 5 /RRNPDQ + 9DQ 'H :HJKH * 9DQHUPHQ 1 'H ¢

&RPELQLQJ +3/& *&;*& *&;*& 7R) 06 DQG VHOHFWHG HF

IRU GHWDLOHG PRQLWRULQJ RI SHWUROHXP K\GURFD

OHDFKLQJ ZXWRBDWRJU $ +

7 'XWULH] 0 &RXUWLDGH ' 7KLpPpEDXW + 'XORW ) ¢

+LJK WHPSHUDWXUH WZR GLPHQVLRQDO JDV FKURPDWR

Q& IRU DQDO\VLV RI YDRXURPDWRILOY +

= /LX 2VWURYVN\ 3 % )DUQVZRUWK L O / [/HH
FRPSUHKHQVLYH WZR GLPHQVLRQDO FDSLOODU\
FKURPDWR&KDERDWRJIUDSKLD %

$ 9HOQWHU L ( 5 5RKZHU &RPSUHKHQVLYH 7ZR 'LPHQV
DQG *DV &KURPDWRJUDSK\ ZLWK ,QGHSHQGHQW )DVW Z
*DV &KURPDWRJUDSKQP GROKIPE) *

) $GDP ' 7KLHEDXW ) %HUWRQFLQL 0 &RXUWLDGH L
IOXLG FKURPDWRJUDSK\ K\SKHQDWHG ZLWK WZLQ FRP
JDV FKURPDWRJUDSK\ IRU XOWLPDWH -DEXODURNDWRIJWPLG

=+

, JUDQoRLV $ GRV 6DQWRV 3HUHLUD ) /\QHQ L 3 6DC
LOWHUIDFH IRU FRPSUHKHQVLYH VXSHUFULWLFDO IOXL
OLTXLG FKURPDWRJUDSRBMS6)&F83/& *

< +LUDWD 7 +DVKLJXFKL L ( .DZDWD 'HYHORSPHQW
GLPHQVLRQDO SDFNHG FROXPQ VXSHUFULWLFDO IOXLG

+



* IDYLVRQ ) %HUWRQFLQL ' 7KLpEDXW - ) %H]LDX
'XWHXUWUH 6XSHUFULWLFDO IOXLG FKURPDWRJUDSK\ I
IOXLG FKURPDWRJUDSK\ RI SRODU FDU OXBWPREQ®HD G
SKDVWH &KURPDWRJU $ +
3 *XLEDO ' 7KLHEDXW 3 6DVVLDW - 9LDO 3 *XLEDO
9LDO )HDVDELOLW\ RI QHDW FDUERQ GLR[LGH SDFNH(
GLPHQVLRQDO VXSHUFULWLFED O &KXRBDRMKRIRIP W RJIJUD S k
+
- 5XSpLiU /DERUDWRULMVNL SULUXPQLN PDVQH NLVHC
ORQGHOOR / &DVLOOL $ 7UDQFKLGD 3 4 'XJR 3
DQG JURXS W\SH VHSDUDWLRQ Rl QDWXUDO IDWV DQG
GLPHQVLRQDO JDV FKURRDRRIOWBSK\ $ +
* 3XUFDUR / %DUS 0 %HFFDULD L/ 6 &RQWH )LQJ}
PLQRU FRPSRQHQWYV E\ PXOWLGLPHQVLRQDO FRPSUHK
ZLWK GXDO SMHDNCHPWMLRRBQ DO &KHP +



a,92723,6

2UMHQ 3HWNRYLG 2VQRYQX L VUHGQMX aNRO
5LMHFL JGMH MH PDWXULUDR JRGLQH ,VWH JRGLQH XS
W H JRGLQH VRWWHRHH YDQAMWWUDOH LQ VFLHIG K MRW HA K
SRGUXpMD DQDOLWLPNH NHPLMH RNROL&D

2G GR JRGLQH ]DSRVOHQ MH X VYRMVWYX LQA&HQN
9&0 X ',1$ 3HWURNHPLML X 2PLAOMX 2G GR JRGLQ

=DYRGX ]D NHPLMX L ELRNHPLMX OHGLFLQVNRJ IDNXOWHWD
JRGLQH ERUDYL X (63&, 3DUL] )UDQFXVND NDR VWLSHQGL
JRGLQH SURIHVRU MH NHPLMH X 6UHGQMRM WDOLMDQV

BRSLVY SXEOLNDFLMD
D 2 3HWNRYLUOU 3 *XLEDO 3 6DVVLDW - 9LDO ' 7K
QHDW FDUERQ GLR[LGH SDFNHG FROXPQ- FRPSUF
&KURPDWRJU $
E' %UR]QLO - ODULQLG O 7RWD * yDQDGL -XUHa
+\VWHUHWLF %YHKDYLRU RI ,PLGDFORSULG 6RUSWL|
&RDVWDO G6RIVOREHINGLPHQW &RQWDP





