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Opis zadatka:

Racunalna tomografija se oslanja na prikupljanje seta 2D projekcija predmeta mjerenja tijekom njegove rotacije.
Nakon toga, iz prikupljenih projekcija potrebno je rekonstruirati 3D volumen predmeta mjerenja. Proizvoda&i CT
uredaja isporuuju vlastita softverska rjeSenja za ovaj proces, koja tipiéno sadrze nedokumentirane korekcije
ulaznih podataka, te ne omogucéuju provedbu dodatnih korekcija. U skladu s navedenim, u diplomskom radu je
potrebno obraditi sljedece:

1. detaljno opisati vrste rekonstrukcijskih algoritama koji su primjenjivi u ra¢unalnoj tomografiji

2. prouciti i predstaviti dostupna "open-source" rjesenja

3. ispitati primjenjivost odabranih "open-source" algoritama na realne podatke, dobivene na CT uredaju u
Laboratoriju za precizna mjerenja duzina.

U radu je potrebno navesti koristenu literaturu i eventualno dobivenu pomo¢.
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$QDOLWLPNL UHNRQVWUXNFLMVNL DOJRULWPL

$OJHEDUVNL UHNRQVWUXNFLMVNL DOJRULWPL
$OJHEDUVND UHNRQVWUXNFLMVND WHKQLND $57
6LPXOWDQD LWHUDWLYQD UHNRQVWUXNFLMVND WHEK
6LPXOWDQD DOJHEDUVND UHNRQVWUXNFLMVND WHK
OHWRGD NRQMXJLUDQLK JUDGLMHQDWD ]D QDMPDQN

5(.216758.&,-6., A23(1 6285&(® $/*25,70,

$675% TRROER[ DODW
*HRPHWULMD YROXPHQD
SRGDWFL R YROXPHQX
*HRPHWULMD SURMHNFLMH
SRGDWFL R SURMHNFLML
SURMHNWRU
$OJRULWDP

,63,7,9%$1-( 35,0-(1-,9267, A23(1 6285&(% $/*25,7$0%

SHNRQVWUXNFLMD WUXSD /(*v2§ ILIXUH
SHNRQVWUXNFLMD QRJX /(*2S ILIJXUH
5HNRQVWUXNFLMD IDQWRPVNRJ PRGHOD L] $675% 7RRO

=$./-8y%.
/,7(5$785$%

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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6OLND3ULND] QDVWDMDQMD WURGLPHQ]JLRQDOQRJ SULND]D
60OLND3ULND] D SRYUDWQH SURMHNFLMH L E ILOWULUDQH
6OLND3ULND] DOJRULWDPD ]D UHNRQVWUXNFLMX " PRGHOD
60OLND3ULND] VNHQLUDQRJ OMXGVNRJ VUFD V &7 VNHQHULP
DOJRULWPLPD UHNRQVWUXNFLMH SUL GYLMH UD]JLQH
60LND2EMHNW PMHUHQMD L WBUHURI[D QURIDHWNEWNMD @
60OLND3ULND] 6KHSS /RJDQ IDQWRPVNRJ PRGHOD JODYH '\
2GJRYDUDMXuL VLQRJUDP X UDVSRQX RG f GR f G
60LND5HGRVOLMHG L]YRYHQMD )%3 DOJRULWPD > @
6OLNDORGHO PUHaH SLNVHOD ]D LWHUDWLYQH PHWRGH > @
6OLND3ULND] L]YRYHQMD DOJHEDUVNLK DOJRULWDPD > @
6OLND8VSRUHGED 6%$57 OLMHYR L $57 GHVQR DOJRULWPLEL
60OLND3ULND] SRSUHpPQRJ SUHVMHND OLMHYR L ' SULND]T

6OLND8VSRUHGED UHNRQVWUXLUDQH VOLNH ]D UD]JOLpLWH
UD]J]OLPLWRP EURMX SURMHNFLMD > @
6OLND2YLVQRVW &15 OLMHYR L ):4+0 LQGHNVD GHVQR R E
UHNRQVWUXNFLMVNLP PHWRGDPD
6OLNDB6KHPDWVNL SULND] GL]DMQD $675% 7TRROER[ D > @
6OLNDORGXOL VDGU&DQL X $675% 7TRROER[ X > @
6OLND,]JOHG NRRUGLQDWQRJ VXVWDYD |D JHRPHWULMX YR
OLMHYR L WURGLPHQ]JLRQDOQRP GHVQR REOLNX >
6OLND3DUDOHOQL VQRS JUDpHQMD OLMHYR NRQXVQL VQR
6OLND7URGLPHQ]JLRQDOQL SULND] VNHQLUDQH /(*28 ILIXUH
6OLND3ULND] L]YRUQLK UDGLRJUDPD /(*28 ILJXUH SRG UD]C
6OLND3ULND] PRGLILNDFLMH L]YRUQRJ UDGLRJUDPD /(*28 I
6OLND3ULND] UHNRQVWUXNFLMD ]D UD]JOLPpLWH JHRPHWULM

60OLND,]YRUQD PRGLILFLUDQD VOLND GLPHQ]LMH T SLN
KLVWRJUDPRP

6OLND5HNRQVWUXNFLMD GLPHQ]JLMH T SLNVHOD GREL"
SULSDGDMXuL KLVWRJUDP

6OLND5HNRQVWUXNFLMH GLPHQ]LMD T SLNVHOD GREL"

LWHUDFLMD WH SULSDGDMXUL KLVWRJUDPL
60OLND'LMDJUDP RYLVQRVWL YUHPHQD L]YRYHQMD R EURMX
60OLND3ULND] UHNRQVWUXNFLMD V %3 DOJRULWPRP SUL UD
SULSDGDMXuL KLVWRJUDPL

6OLND3ULND] UHNRQVWUXNFLMD VD 6,57 DOJRULWPRP SUL
SULSDGDMXuL KLVWRJUDPL

6OLND3ULND] FHQWUDOQRJ LVMHPND L] IDQWRPD V SULSDG

60OLND3ULND] UH]XOWDWD UHNRQVWUXNFLMH IDQWRPD SUL
LWHUDFLMD

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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7TDEOLBBpHWQL SDUDPHWUL ]|D UHNRQVWUXNFLMX WUXSD L
7DEOLBDLMHPH WUDMDQMD UHNRQVWUXNFLMH V UD]JOLpPpLWI

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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2]QDND -HGASULF D
E .RQMXJLUDQL YHNWRU
| )XQNFLMD UHNRQVWUXNFLMH
) 9HNWRU QHSR]QDWH VOLNH
L M ,QGHNVL
/ PP 'XOMLQD JUDNH NUR] UHNRQVWUXNFLM
1 %URM SURMHNFLMD
s 3URMHNFLMD JUDNH
3 3URMHNFLMVNL YHNWRU
U ODWULFD UHJLGXDOD
6m 2PMHU SRYU&IMMR S SHMNMREBDWDNRP
W Vv QULMHPH
7HALQVND PDWULFD

Zim 7HALQVNL IDNWRU
[\ .RRUGLQDWQH RVL
/ PP 'LPHQ]JLMD SLNVHOD
(il )XQNFLMD NRUHNFLMH VOLNH

f XW VNHQLUDQMD
I W 5DGRQ RYD WUDQVIRUPDFLMD VLQRJUDP

P (1)

SDGRQRYD IXQNFLMD X] SRPRU 5DP /DN
JXQNFLMD ILOWHUD

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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5DpXQDOQD

3URMHNFL

)LOWULUDQD SI
6LPXOWDQD LWHUDWLYQ|
6LPXOWDQD DOJHEDUVND
$OJHEDUVND UHNRQ
OHWRGD NRQMXJLUDQLK JUDG
JWHUDWLYQD

3URMIXQDS

{LULQD OLQLMH

.RQW &XP L

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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5DpXQDOQD WRPRJUDILMD MHGQD MH RG PHWRGD QHUD]RUC
GYRGLPHQ]JLRQDOQLK SURMHNFLMD PMHUQRJ REMHNWD SUI
VXVWDYX &7 XUHyDMD SULNXSOMDMX VH PMHUQL SRGDWFL
SURYRGL UHNRQVWUXNFLMD WURGLPHQ]JLRQDOQRJ YROXPH
XSUDYR QD ARSHQ VRXUFH3 UHNRQVWUXNFLMVNH DOJRULW
SRGDFLPD L]IPMHUHQLPD QD &7 XUHYyDMX X /DERUDWRULMX
VWURMDUVWYD L EURGRIJUDGQMH 6YHXpLOLAWD X =DJUHEX

8 SUYRP XYRGQRP SRJODYOMX GDQ MH RSiUL SUHJOHG UD
DOJRULWDPD 8 GUXJRP SRJODYOMX GHWDOMQLMH MH REMEL
UHNRQVWUXNFLMVNL DOJRULWPL 7DNRYHU MH L]YU&HQD
SRMHGLQDpPQR L ]JDWLP MH SULND]DQD MH XVSRUHGED LVWL
UDpXQDOQL DODW $675% 7RROER[ L GDQ MH XYLG X VL
GYRGLPHQJ]LRQDOQRJ L WURGLPHQ]JLRQDOQRJ SULND]D ¢
DOJRULWDPD yHWYUWR SRJODYOMH VDGU&L UH]XOWDWH
XVSRUHGEL UH]XOWDWD WH RVYUW QD SULPMHQMLYRVW .
DODWX QD UHDOQH SRGDWNH 3RVOMHGQMH SHWR SRJOI
UH]XOWDWD L] pHWYUWRJ SRJODYOMD

.OMXpQH ULMHpPpL UDpPpXQDOQD WRPRJUDILMD UHNRQVWUXN
SURMHNFLMD $675% 7TRROER]

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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&RPSXWHG WRPRJUDSK\ LV WKH QRQ GHVWUXFWLYH WHVW|I
GLPHQVLRQDO SURMHFWLRQV RI WKH PHDVXULQJ REMHFW
FRPSXWHU V\VWHP RI &7 GHYLFHV PHDVXUHG GDWD DUH F|
GLPHQVLRQDO YROXPH LV SHUIRUPHG XVLQJ UHFRQVWUXEYV
LV SXW RQ WKH RSHQ VRXUFH UHFRQVWUXFWLRQ DOJRULWE
GDWD PHDVXUHG RQ D &7 GHYLFH LQ WKH /DERUDWRU\ IF
)DEXOW\ RI OHFKDQLFDO (QJLQHHULQJ DQG 1DYDO $UFKLWH

,Q WKH ILUVW LQWURGXFWRU\ FKDSWHU D JHQHUDO RYH!I
UHFRQVWUXFWLRQ DOJRULWKPV LV JLYHQ 7KH VHFRQG FK
RQ ZKLFK WKH UHFRQVWUXFWLRQ DOJRULWKPYV DUH EDVHG
SHUIRUPHG DV ZHOO DQG DIWHUZDUGVY FRPSDULVRQ ZDV S
$675% 7TRROER[ ZDV SUHVHQWHG DQG LQVLJKW LQWR WKH V
WZR GLPHQVLRQDO DQG WKUHH GLPHQVLRQDO YLHZ XVLQ.
JLYHQ &KDSWHU IRXU FRQWDLQV WKH UHFRQVWUXFWLRQ
FRPSDULVRQ Rl UHVXOWV EXW DOVR LQVLJKW LQWR $67!
DOJRULWKPV DSSOLFDELOLW\ WR UHDO GDWD )LQDOO\ WK
UHVXOWY SUHVHQWHG LQ WKH IRXUWK FKDSWHU

.H\ ZRUGV FRPSXWHG WRPRJUDSK\ UHFRQVWUXFWLRQ D
SURMHFWLRQ $675% 7TRROER]

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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5DpXQDOQD WRPRBRPSMXWIIG HEPRIUBMEKQD MH RG QHUD]RL
GLPHQ]JLRQDOQRJ PMHULWHOMVWYD NRMRP MH SRPRUX |
WURGLPHQ]JLRQDOQRJ ' SULND]D XQXWDUQMH L YDQMVNH
DQDOL]LUDQMH SUHGPHWD VNHQLUDQMHP 6NHQLUDQMH V¢
SUHGPHW QD URWLUDMXiHP VWROX G5RWDFLMRP SUHC(
GYRGLPHQ]JLRQDOQLK SURMHNFLMD VOLND NRMH VH SRW
UHNRQVWUXLUDMX X WURGLPHQ]JLRQDOQL SULND] DQDOL]
SRVWXSND QDVWDMDQMD ' PRGHOD SURODVNRP UHQGJHQ
SULND]DQ MH QD VOLFL

Predmet
mjerenja

Izvor x-zracenja

GDetektor zrafenja  gjike skenirane iz razlicitih projekcija

Rotacijski stol

3D model

Rekonstrukcija

6OLND BULND] QDVWDMDQMD WURGLPHQ]JLRQDOQR.

1D VOLFL VKHPDWVNL MH SULND]DQD SRMHGQRVWDYOMHC
L] YRUD JUDpHQMD URWDFLMVNRJ VWROD GHWHNWRUD ]JU
RGJRYDUDMXUH VRIWYHUVNH SDNHWH L DOJRULWPH YUaL
5DpXQDOQL DOJRULWPL LPDMX PRJIJXUQRVW YMHURGRVWF

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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XQXWDUQMX VWUXNWXUX SUHGPHWD &awR MH MHGQD R
WRPRJUDILMH S5HNRQVWUXNFLMD WURGLPHQ]JLRQDOQRJ Sl
SRYUDWQD SUFRNDHNFSMBMIBRWBR®PUDWQD SURMHNFLMD SU
ebMvwbuLMD MH L QDMMHGQRVWDYQLMD PHWRGD UHNR
UHNRQVWUXNFLMVNH PHWRGH NRMH UH ELWL GHWDOMQLMH

a)
’/\[ Projekcija 1
Projekci u

Projekcija 3
Rekonstrukcija s Rekonstrukcija s
3 projekcije viSe projekcija
b)
Filtrirana | Filtri;ar'l.a 1
projekcija 2 ¥ projekeija
Filtrirana
projekcija
3
(-
Rekonstrukcija s Rekonstrukcija s
3 projekcije viSe projekcija
60LND BULND] D SRYUDWQH SURMHNFLMH L E ILOWULU

1D VOLFL YLGOMLY MH QDpLQ QDVWDMDQMD UHNRQVWUX
NRULAWHQMHP SRYUDWQH SURMHNFLMIHOWIHOMG [EDFQHS §RY
)%3 ,] SULND]DQRJ MH PRJXUH ]JDNOMXpLWL GD EURM SUR

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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L]JJOHG UHNRQVWUXLUDQRJ SULND]D OHyXWLP LVWR WDNR
ILOWHUD QLMH PRJXiUH GRELWL SRWSXQR ApLVWX3 VOLNX
SRYUDWQD SURMHNFLMD > @ 5D]YRMHP &7 XUHYDMD SDUL
)%3 X NDNR EL ELOL NRPSDWLELOQL VD VYH QRYLMLP
NDUDNWHULJLUDMX VOLNH V YLVRNRP GLMDJQRVWLPNRP N
VNHQLUDQMD QR ]JERJ VSR]QDMD R AWHWQRVWL UHQGJHQV
VDPLP WLPH L NYDOLWHWD VOLNH 8 SRVOMHGQMH YULMHPF
VYH VH YHUD SUHGQRVW GDMH LWHUDWLYQLP DOJRULWPL
SURMHNFLMRP LOL VDPRVWDOQR > @ ,WHUDWLYQL DOJF
UHNRQVWUXNFLMH D QHNL RG QDMSR]QDWLMLK VX DOJHED
DOJHEDUVND UHNRQVWUXNFLMVND WHKQLND 6$57 L VLPX
6,57 3UYL SULKYDUHQL LWHUDWLYQR UHNRQVWHXMNWLMM N
UHFRQVWUXFWLRQWYQU MANH 18 LVHSFOHFIV +HDOWKLQHHUV $0JRL
PHWRGL JGMH VH SULPMHQMXMH VDPR MHGDQ NRUDN XQD
1HGXJR QDNRQ WRJD SRMDYLOL VX VH VOMHGHiUL DOJRULW

X $6,5 HRGDSWLYH VWDWLVWLFDGURLHYRWMDIYDH* U H AR Q W,

X 6$),5( HWLQRJUDP DIILUPHG LWHUBWRIY RYBER Q&MHPA
+HDOWKLQHHUV

x L'RVH SURL]YRYDpD 3KLOLSV +HDOWKEDUH
X 9HR SURL]YRYyDpD *( +HDOWKFDUH

3UYH WUL QDYHGHQH PHWRGH NDUDNWHUL]JLUDMX VH NDR
QDYHGHQL DOJRULWPL WDNRYyHU NRULVWH MHGDQ NRUDN
DOJRULWPL LWHUDWLYQR ILOWULUDMX QHREUDYHQH SRGDYV
XQbwubJ VOLNRYQL SRGDWFL VH LWHUDWLYQR ILOWULUD N
X SUYL NOLQLPpNL SRWSXQR LWHUDWLYQL DOJRULWDP .RG
UDZ GIYWDSURMLFLUDMX XQDWUDJ XFSEWV WHEFNWQLIR QDR VIWDU
I1DNRQ WRJD SRGDWFL R SURVWRUX VOLNH VH SURMLFLU
QHREUDYHQL BSR@WDOFILFHD@BIDD GOWDM NRUDN SURMHNFLMH
PRGXO , O DOJRULWDPD EXGXUL GD RPRJIJXUXMH L]

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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SURFHVD SULNXSOMDQMD SRGDWDND XNOMXpXMXuL JHRF
QHREUDYHQL SRGDFL XVSRUHYXMX VH VWSWOH UMD KDBENRRYMED y H C
VH DAXULUDOD VOLND SUHVMHND .UXaQL SURFHV SURMHNEF
UD]JOLND L]JPHYyX SUDYLK L XPMHWQLK QHREUDYHQLK SRG]I
UHNRQVWUXNFLMD SULPMHQRP SRWSXQH ,5 PHWRGH YUHPF
UHVXUVH X RGQRVX QD KLEULGQH L )%3 DOJRULWPH 1D VO
)%3 PHWRGH KLEULGQH LWHUDWLYQR UHNRQVWUXNFLMV

WHPHOMHQH QD PRGHOX > @

FBP Hibridni IR IR temeljen na modelu

Filter

Konvencionalni sinogram Konvencionalni sinogram Konvencionalni sinogram

—

S

-

Filtrirana
projekcija
unatrag

Projekcija
unatrag

Projekcija

Projekcija
unaprijed

Filter

Konvencionalna slika

Konvencionalna slika

Konvencionalna slika

60LND BULND] DOJRULWDPD ]D UHNRQVWUXNFLMX

.RG )%3 DOJRULWPD VOLNH VH UHNRQVWUXLUDMX SULPMF
SURMHNFLMH %3 L] SURMHNFLMVNLK SRGDWDND ]JYDQLK VI
VH LWHUDWLYQR ILOWULUDQMH SURMHNFLMVNLK SRGDWDN
SRYUDWQD SURMHNFLMD WH VH VOLNRYQL SRGDWFL ILOWU
VOLFL ,5 DOJRULWDP WHPHOMHQ QD PRGHOX VDVWRML VH
L SURMHNFLMH XQDSULMHG )3 NRML X NRQDpPQLFL

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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QDMQLALP NROLPLQDPD JUDPpHQMD 3URYHGHQD VX PQRJD L
GD VH NROLpPLQD JUDPpHQMD EH] XJURADYDQMD NYDOLWHWH
1D VOLFL SULND]DQD MH VNHQLUDQD VOLND VUFD SUL N
VNHQLUDQMH VX WDNRYHU NRULZWHQL XUHYyDML UD]OLpLW
L 3KLOLSVD WH UD]JOLpLWL UHNRQVWUBRNEHmVB$) HQJIRULWVP
D

60LND BULND] VNHQLUDQRJ OMXGVNRJ VUFD V &7 VNHQHULF
DOJRULWPLPD UHNRQVWUXNFLMH SUL GYLMH UD]JLQH

,] VOLNH PRaH VH IDNOMXpLWL GD MH NRG )%3 DOJRULWRPI
QD QDpLQ GD VH NROLpPpLQD &aXPD SRYHuUDYD VD VPDQMHQM
VWDQGDUGQH GHYLMDFLMH X OLMHYRP NXWX VYDNRJ SUL
XVWDQRYLWL GD VH SULPMHQRP KLEULGQRJ ,5 DOJRULWPLEL
PDQMLP NROLpPpLQDPD JUDpPpHQMD NYDOLWHWD SULND]D QF
SUHGQRVWL RYLK DOJRULWDPD QDG )%3 DOJRULWDP > @

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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5(.216758.&,-6., $/*25,70, 8 5$y81%$/12-
7202*%5%), -,

.DNR MH SUHWKRGQR QDYHGHQR X XYRGQRP SRJODYOMX
REMHNWD XYHOLNH XWMHpPpX QD NRQDpPpQL SULND] OHWRGH
SRGLMHOLWL QD DQDOLWLpNH L DOJHEDUVNH LWHUDWLYQ
ELWL QDYHGHQH X QDVWDYNX RYRJ SRJODYOMD

$QDOLWLPpNL UHNRQVWUXNFLMVNL DOJRULWPL

$QDOLWLPpNH UHNRQVWUXNFLMVNH PHWRGH VX NRQYHQFL
RNDUDNWHUL]JLUDQH YHOLNRP EU]JLQRP UHNRQVWUXNFLMH
VOLFL SULND]DQR MH QDVWDMDQMH SURMHNFLMD X] SRPR

60OLND 2EMHNW PMHUHQM DWLS Q MNHD FOYQPH S| RWMAN F LM @

SURMHNWGMMIDQLUDQD MH MHGQDGAERP

JGMH ! MWH5DGRQRYD WUDQVIRUPDFLMDNP{LMDSUMHGVWDYOM

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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GYRGLPHQ]JLRQDOQL REOLN NRML WSIHE®DV BIDNIO M B NSRDQMW/P i )
LQWHJUDOD > Q/SRAQDNWIDMNMH L SRG L]JUD]JRP VLQRJUDP :
6KHSS /RIJDQ IDQWRPVNRJ PRGHOD JODYH QDVWDOH QD WH
SULND]DQL VX QD VOLFL

60LND BULND] 6KHSS /RJDQ IDQWRPVNRJ PRGHOD JODYH
2GJRYDUDMXuL VLQRJUDP X UDVSRQX RG f GR f Gt

,] VOLNH YLGOMLYR MH GD VH VLQRJUDP VDVWRML RG YHO
YDULMMREBULMDEIDQ RG QDMpH&UH SULPMHQMLYDQLK DC
UHNRQVWUXNFLMH MHVW ILOWULUDQD SRYUDWQD SURMHN
DOJRULWDP NRML VH NRULVWL X YHULQL NRQYHQFLRQDOQLI
L SRYUDWQH SURMHNFLMH ILOWULUDQLK SRGDWDND WH VF

JGMH MH ILOWULUDQD 5DGRQRYD IXQNFLMD X] SRPRi 5I
ILOWHU MHVW NRPSHQ]DFLMVNL ILOWHU QLVNLK IUHNYHQFI
L GDQ MH MHGQDGAERP

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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JGMH MH JRXULHURYD MHGQRGLPHQ]JLRQDOQD WUDQVIR
IXQNFLMRP ILOWHUD > @ 1D VOLFL SULND]DQ MH GLMD.

60LND S5HGRVOLMHG L]YRYHQMD )%3 DOJRULWPI

1D VOLFL YLGOMLYR GD IXQNFLMD S5DGRQ RYH WUDQV
WUDQVIRUPDFLMX WH VH PQRAaL VD IXQNFLMRP 5DPS ILOWH
VH LQYHUWLUD L UH]XOWLUD ILOWULUDQRP 5DGRQ RYRP 1.
IXQNFLMX SULND]D

$OJHEDUVNL UHNRQVWUXNFLMVNL DOJRULWPL

,DNR VX pHVWR NRULAWHQH DQDOLWLpPpNH PHWRGH SRND]X
UDVSRUHYHQLK SURMHNFLMD L DNR MH QMLKRY EURM PDQM!
GROD]H DOJHEDUVNH UHNRQVWUXNFLMVNH PHWRGH > @

$OJHEDUVND UHNRQVWUXNFLMVND PHWRGD MHVW LWHUD)
WRPRJUDILML SUL UHNRQVWUXNFLML VOLNH SRYH]LYDQM}I
GYRGLPHQ]JLRQDOQRP PMHUHQMX ULMHp MH UHNRQVWUXN
VXVWDYD MHGQDGAEL NRMH SUHGVWDYOMDMX RGQRV L]PH:
VDPLK SURMHNFLMVSIUR VBHRRGDVRNEGCOWQR VH PDWHPDWLDpPNL
NDR VXVWDY OLQHDUQLK DOJHEDUVNLK MHGQDGAEL

JGMH WHINDMRUQHSR]QDWH QOIQISHNREHSOIWDRMHNFLMYNLRGHNWR
XNXSQRIDND X VYLP SURMRINFUMBPP D/ XWWDYD NRMDRwVDGUA&
> @>@ 1DYHGHQL IDNWRU GHILQ IFIRI) \R G QENR/INERD NARYO\D G R
JUDFL ODWULPQL ]DSLV PR&H VH SULND]JDWL L X VC

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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JGMIMWIMENFLMD QHSRL] QP IS IMNONLHNGHD RNGR Q VW DMWNRPHSY. N VM B & (
DS SURMHMAH.MODDNH > @> @ ,]JUDpXQ PDWULFH VXVWDYD
WHALQVNLK IDNZAVWRYDVIURMRBHIOXHUHNRQVWUXNFLMVNRJ DC
VKHPDWVNL SULND]DQ QD VOLFL MHVW PRGHO X NRMHPX
SRYUALQH UHOLMH LOL SLNVHOD > @

60LND ORGHO PUHAH SLNVHOD ]D LWHUDWLYQH P

7THALQVNL NRWGIHFLQIHPW MH NDR R PMMRIJ SSRONWER @ODHUS WIHRPM +
6MVH SRYUALQH NBP@3I ®LNVHOD

O9HULQD YULMHGQRV WL 2ZNM B IGE\DNNDI NNHR QIX6 L MHHIMWDD PR PDOL
GRSULQRVL ELOR NRMRM JUDFL 6WRJD MH PDWULFD : NRM
QLMH LQYHU]QD DOL MH XMHGQR L YHRPD UDpPpXQDO

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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NRMLPD VH UDGH YHOLNH UHNRQVWUXNFLMH X] YHOLNL
LIUDPpXQDYDQMX L SRKUDQM L ZORMK SWHIK Q @UWL K] BIRJHDI L FL M H

=D RSLVLYDQMH DOJHEDUVNLK DOJRULWDPD X QDVIWDYNX
]DMWL SLNVHO

JGMSUHGVWDYOMMBXL]IBMNXY HQ)XGUXJL pODQ X EURMQLNX L]JULC
GMGRELMH VH QD VOMHGHUL QDpLQ 3UYR VH RGX]PX L]IPMHU
QRUPDOL]LUD L]JUD]JRP X QDJLYQLNX 3RWRP VH GRELYHQI
REXKYDuUHQRPOUDNRP SUL pHPX VH VYDND GRGLMHOMHQD
WHALQVNLP IDNWRURP > @

1D VOLFL VKHPDWVNL MH SULND]DQ UHGRVOLMHG L]JYRVHQ
,] GLMDJUDPD WRND MH YLGOMMXWSRBDHYXMH M IBURQM I$UIRWR-
VOLNH NRMD MH X SUYRP NRUDNX LWHUDFLMH ASUD]QDS3
SURMHNFLMVNRP SURVWRUX =DWLP VH SRYUDWQRP SURMH
VH SRWRP DaxuLuUbD X SURFLMHQMHQRM VOLFL 7DNRYyHU M
SURMHNFLMX XQDSULMHG L SRYUDWQX SURMHNFLMX

1DGDOMH QD GLMDJUDPX WRND PRAHPR YLGMHWL YHOLN E
NRMD MH UDpXQDOQR J]JDKWMHYQD L WH&AND ]D SRKUDQMLY
YHOLpPLQH T SLNVHOD L] SURMHNFLMD VD JUDND
LIUDPpXQWMALQVNLK IDNWRUD ,] QDYHGHQRJ VH PRaH ]DNOM
VDGUAL YHOLNL EURM UDpXQDQMD V NYDGUDWRP WHALQVNL

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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XJURNRYDQH WHALQVNLP IDNWRULPD SUL LPSOHPH
UHNRQVWUXNFLMH LPSOHPHQWLUDMX VH UD]OLpLWL DO
DSURNVLPDFLMH SUHGVWDYOMHQH X QDVWDYNX > @> @

60LND BULND] L]YRYHQMD DOJHEDUVNLK DOJRUL\

$OJHEDUVND UHNRQVWUXNFLMVND WHKQLND $57

$OJHEDUVND UHNRQVW DONFHEWDNE WHRKRQ N WEHTE WILHRED QY H/FH
RG SUYLK DOJHEDUVNLK DOJRULWDPD X ZRINMRM HDH XYNIX My
YULMHGQRVWLPD L  RY INWORI S VRPNV B TN A WRNM H F
MHGQDGA&ERP

8 MHGQDAABUHGVWDYOMD EURM SLNVHQWH JMDNH BHRRMAD
GHILQLUDWL L NDR EZQDULQIH B YRR MALL BINRLOLINR V H XY UV
VOMHGHUL L]UD]

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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2SUHQLWR RYRP DSURNVLPDFLMRP MH RODNabDQD LPSOHP
WHALQVNRJ IDNWRUD OHYyXWLP pHVWR VH MDYOMDMX DUW
SULVXWQH QD PMHUHQRP REM HINQXMX \G/REDNBROQIRS/WMRN VI RP\L HE
SUDNVL QDMpH&auUH NRULVWL L]JUD]

JGMBUHGVWDYIONMHD |GROOMLOXR] UHNRQVWUXNFLMVNX SRYUAa

$57 DOJRULWDP SULOLNRP UHNRQVWUXNFLMH DaxXxuLUD VL
LWHUDFLML WH NRULVWL VDPR MHGQX SURMHNFLMX XQD\
YULMHGQRVWL GHWHNWRUD =ERJ SUHWKRGQR QDYHGHQRJ
QHVWDELOQD NRQYHUJHQFLMD UH]XOWDWD DNR VX MHGQD¢!
> @> @

6LPXOWDQD LWHUDWLYQD UHNRQVWUXNFLMVND WHKQL

6LPXOWDQD LOL LVWRGREQD LWHUDWLLYRMOWB®RRXW UXW
UHFRQVWUXFWBRSY WWHHFKW LLMKHUDWLYQD PHWRGD NRMD D&X
GRVWXSQH SURMHNFLMVNHVIREDWID® HRR YSUHR/MOQFS XHRR Q
NRULVWH MHGQDG&EH L 1D L]U RpXm]EDY. I Q MVHH SXU RVARNP H(
YULMHBVRIVSLNVHOD QH PLMHQMD WUHQXWQR QHJR DOJRU|
]JDWLP QD NUDMX VYDNH LWHUDFLMH PLMHQMD YULMHGQRYV
SLNVHO SURVMHPQD YULMHGQRVW VYLK L]JUDpXQDWLK SUF
GHILQLUD VH NDR MHGQD LWHUDFLMD 6,57 X RGQRVX QD $5
EROMX NYDOLWHWX UHNRQVWUXNFLMH > @

6LPXOWDQD DOJHEDUVND UHNRQVWUXNFLMVND WHKQL

6LPXOWDQD LOL LVWRGREQD DOJHEDWYRROWDNRHRXVURBN B
UHFRQVWUXFWERR7TWMHAKQ@QLDOHARULWDP NRML XSDUXMH QDN
L 6,57 DOJRULWPD awR ]QDpL GD GDMH UHNRQVWUXNFLMH

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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MHGQRM LWHUDFLML 3UHGPHWQL DOJRULWDP DaxuLUD VY
pLPH XMHGLQMXMH VWDELOQRVW L |]QDpDMNX UHGXFLUDQM
NRQYHUJHQFLMH $57 DOJRULWPD > @ 1D VOLFL VOLFL
DOJRULWPD

60LND 8VSRUHGED 6%$57 OLMHYR L $57 GHVQR DO.

1D VOLFL YLGOMLYR MH GD 6%$57 DOJRULWDP VWYDUD N
QDYHGHQR GD MH 6%$57 DOJRULWPX |]D UHNRQVWUXNFLMX V(
MH $57 DOJRULWDP LVWX UHNRQVWUXNFLMX L]JYHR ]D VHI

OHWRGD NRQMXJLUDQLK JUDGLMHQDWD ]D QDMPDQMH |

OHWRGD NRQMXJLUDQLK JUDG LM HRRIQAWDX J D VQHD M B D G MHHQNW D €
&*/6 MH EU]D MHGQRVWDYQD L WRpQD LWHUDWLYQD PHWR
RSLVDQRJ MHGQDGAERP 8 SUHGPHWQRM PHWRGL XYRGL
PR&H ]DSLVDWL X REOLNX

ODWUWSRIHGVWDYOMD UHRIGRPDY P DWHALRB/MNK URLFW VAGIXNH G
PDWULFX SURMHNFLMH > @ $NR VH ]IDSWDED MHGCRPISWBRD
SRSULPD VOMHGHUOL REOLN

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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1DGDOMH XYRGL VH QRYL LJUD]

JGMHBOYDLRDYWRPH R]QDpDYD NRQMXJLUDQL YHNWRU 1DGDOI
UDGD &*/6 DOJRULWPD > @

8 SUHWKRGQLP MHGQDGAEDR® NSRMWILD V R NGXHMXQVH bh@ID QR RL

2]QDND R]QDpDY D[V NDBO[RU @M CEUREGXN MU RERNMMW WL VH N
IRUPXOD ]D ]DXVWDYOMDQMH DOJRULWPD > @

8 > @ MH QDSUDYOMHQD UHNRQVWUXNFLMD UXSH % VOLI
UD]OLPpLWLK UHNRQVWUXNFLMVNLK DOJRULWDPD )%3 6,5
SURMHNFLMD 5H]XOWDWL XVSRUHGEH UHNRQVWUXNFLMD U
SULND]DQL VX QD VOLFL +LVWRJUDP SUHGVWDYOMD JUDI
VH UHUL GD KLVWRJUDP SULND]XMH UDVBRSMMBMO®@EK SLNVHOD

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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60LND BULND] SRSUHpQRJ SUHVMHND OLMHYR L ' SULND]

60LND 8VSRUHGED UHNRQVWUXLUDQH VOLNH ]D UD]JOLPLWH |
EURMX SURMHNFLMD > @

5XSD % MH VNHQLUDQD SUL MHGQROLpPQR UDVSRUHYHQLP N
SURMHNFLMD ,] VOLNH YLGOMLYR MH GD VH NYDOLWHWD
QDURPLWR NRG )%3 PHWRGH 6 GUXJH VWUDQH LWHUDWLY

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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&*/6 GDMX MDVQLMH VOLNH L YHUL NRQWUDVW X RGQRVX

SURMHNFLMD )%3 UHNRQVWUXNFLMD QDGPD&XMH 6%$57 L &*
YHUL NRQWUDVW X RGQRVX QD )%3 DOJRULWDP DOL L QHSI
NYDOLWHWD UXERYD NYDOLWDWLYQR VX RFMHQMHQL SRPR
FRQWUDVW WRBUHAWWDYDMWIDRRGQRY NRQWUXYW [Z LG &XKP D WGH
PD[LPXPUHGVWDYOMD ALULQX AL]JERpPLQH® QD VOLFL > @ 2
SURMHNFLMD SUL UD]JOLpLWLP UHNRQVWUXNFLMVNLP PHWR

60LND 2YLVQRVW &15 OLMHYR L ):+0 LQGHNVD GHVQR R E
UHNRQVWUXNFLMVNLP PHWRGDPD

2ED GLMDJUDPD VD VOLNH QDSUDYOMHQD VX ]|D UHNRQVYV
PRGHOX SULND]DQRP QD VOLFL OR4A4H VH SULPLMHWLWL
SRYHUDYD VPDQMHQMHP EURMD SURMHNFLMD 6 GUXJH VWL
SRVWDMH QHDGHNYDWDQ ]D DQDOL]X VPDQMHQMHP EURMD
RGQRVX QD )%3 DOJRULWDP SRND]XMX EROML NRQWUDVW S
VH SULPLMHWLWL GD 6,57 DOJRULWDP UH]XOWLUD YL&aLP &1
EURMX SURMHNFLMD OHYyXWLP ):+0 LQGHNV NRML R]QDpDY
XND]XMH GD NRQDpQD UHNRPVWUXNFLMD LPD RGUHYHQR ]D
VOLNH &15 LQGHNV 6%$57 DOJRULWPD RVWDMH JRWRYR QHS
GRN &15 LQGHNV &*/6 DOJRULWPD RSDGD SRYHUDQMHP EUR

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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5(.216758.&,-6., A23(1 6285&(% $/*25,70,

SHNRQVWUXNFLMVNH PHWRGH L DOJRULWPL SRpLYDMX QD
SRSXW OLQHDUQH DOJHEUH L LQYHU]JQLK SUREOHPD 6WRJI
EURMX NRULVQLND WH QD QHNL QDpPLQ XPDQMLR MD] L]P
SULPMHQH UD]JYLMHQR MH PQRJR UHNRQW/SHXN¥RMMAHK D (
AWR VX $675% 7,*5( &R%5% 26&D5 ' &% &7 0$7/$% 57. L G
PRJX VH RNDUDNWHUL]JLUDWL NDR QDMSRWSXQLML DODWL
PHYXWLP QLVX SULNODGQL |D UD]JYRM QRYLK DOJRULWDPD |
ELW iH RSLVDQ $675% 7TRROER[ UHNRQVWUXNFLMVNL DODW

$675% TRROER[ DODW

$675% 7TRROER[ MH PRGXODUQL ARSHQ VRXUFH3 UDpXQDOQ|!
UD]YLMHQ X LVWUDALYDpNH VYUKH QD 6YHXpLOLAWX X $QW:
X $PVWHUGDPX *ODYQH NDUDNWHULVWLNH VSRPHQXWRJ Dt

Xx A&LURND SRGUAND L SULPMHQD X YLGX SRGUAaDYDQMI
DOJRULWDPD L JHRPHWULMD

X XpLQNRYLWD LPSOHPHQWDFLMD WHPHOMQLK DOJRULWL
MH]LFLPD & L &8'$

Xx MHGQRVWDYQD LPSOHPHQWDFLMD L NRUL&GA&WHQMH SXWE

$675%$ TRROER[ VDVWRML VH RG WUL VORMD NDR &@WR MH S
UD]JLQH NRML RPRJIJXUDYD XpLQNRYLWR LPSOHPHQWLUDQMH
SURMHNFLMH XQDSULMHG )% 'UXJL VUHGQML LOL & VORM
7UHOL LOL JRUQML VORM SUHGVWDYOMD VXpHOMD 0$7/%$% I
2ED VXpHOMD QXGH LVWH J]QDpDMNH L ILOR]JRILMX GL]DMQD
SUHGQRVW iUH VH GDWL 0$7/$% VXpHOMX L QMHJRYRM VLQV
SRNUHWDQMH DOJRULWDPD VDVWRNQWUWHDRGSIRBRBY R LI QSJUR(
JUDILpNRJ SURFUBINVRKIDFV IFQRFBYVLQJ XQLW

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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60LND 6KHPDWVNL SULND] GL]DMQD $675% 7TRROER

$675%$ 7TRROER|[ VDGUAL UD]OLpLWH PRGXOH NRML SRKUDQ
SRGDWFLPD R SURMHNFLML L YROXPHQX 1D VOLFL VKHPI
X $675% 7TRROER[ X > @

60OLND ORGXOL VDGUADQL X $675% TRROER][ X > (

,] VOLNH YLGOMLYR MH GD VX SRGDWFL R SURMHNFLML L .
SURVWRUQX JHRPHWULMX 3UYL PRGX&OXPWWIH R/RIA WK XL M |
LVWRP GHILQLUDMX PMHVWR YHOLpPLQX L UH]JROXFLMD UF
JHRPHWULMD SURMHNFLMH X NRMHPX VH GHILQLUDMX PM
GHWHNWRUD 'YD SUHWKRGQR VSRPHQXWD PRGXOD SRYH]D
vDGUaL DOJRULWPH SURMHNFLMD XQDSULMHG )3 L XQDW

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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PRGXOL SRYH]DQL VX X |IDMHGQLpPpNL PRGXO DOJRULWDP X
YH]DQL ]D UHNRQVWUXNFLMX PRGHOD > @

*HRPHWULMD YROXPHQD

*HRPHWULMD Y RGROPHPGIDI HEFHVQUUD QD MH EURMHP SLNVHO
YRNVHOD X ' JHRPHWULML 3LNVHO L YRNVHO LPDMX XQDS
VPMHUX VYDNH RVL 7DNRyHU YHOLpPLQD SLNVHOD L YRNVH
ALULQL 8 OQDVWDYNX VX SULND]DQH VLQWDNVH ]D Gl
GYRGLPHQJLRQDOQRP L WURGLPHQ]JLRQDOQRP REOLNX > @

YROBJHRP DVWUDBFUHDWHBYROBJHRP URZV FROV
YROBJHRP DVWUDBFUHDWHBYROBJHRP URZV FROV PL

YROBJHRP DVWUDBFUHDWHBYROBJHRP \ [ ]

3UL ]DGDYDQMX JHRPHWULMH YROXPHQD X GYRGLPHQ]JLRQ
QDpPLQD QR X RNYLUX RYRJ UDGD ELW iH SULND]DQD VDPR
YROXPHQ V MHGQDNLP EURRNP U H/GDNSID FIOVWR WHRBME H X SL NV
YROXPHQD VX NYDGUDWL VD VWUDQLFDPD MHGLQLpPQH GXO
GHILQLUDQMX SDUDPHWDUD YROXPHQD SRPRiUX GUXJRJ QD
PRJX SURL]YROMQR |DGDWL PLQLPDOQH L PDNVLPDOQH NRF
VWUDQH NRG ]DGDYDQMD YROXPHQD X WURGLPHQJLRQDOQ
VWX$DEGUHGLWL MR4& L GRGDWDQ S D} IHRMW/IDAHRARWAL R PO/DQ [
VXVWDY GHILQLUDQ MH RNR UHNRQVWUXNFLMVNRJ YROXP
NRRUGLQDWQRJ VXVWDYD 1D VOLFL LOXVWULUDQL VX SU
YROXPHQD X GYRGLPHQ]JLRQDOQRP L WURGLPHQ]JLRQDOQR
VXVWDYLPD > @

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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6OLND ,]JJOHG NRRUGLQDWQRJ VXVWDYD ]D JHRPHWULMX YRC
WURGLPHQ]JLRQDOQRP GHVQR REOLNX > @

SRGDWFL R YROXPHQX

3RGDWFL R YRORPXNON MHOYWD PRGXO X RNYLUX $675%$ 7TRROE|
PMHVWR ]D SRKUDQX L XSUDYOMDQMH SRGDWDND SRSXW
SRKUDQMXMX X ELWQH QLJRYHORBWE RERHRPDWUH RIPQ VIHIDN
QDYHGHQRJ PRGXOD NRMD VH RGQRVL QD GYRGLPHQJLRQD

UHFRQVWUXFWLRQBLG DVWUDBPH[BGDWD G FUHDWH
DVWUDBPH[BGDWD G VWRUH YRO UHFRQVWUXFWLR
UHFRQVWUXFWLRQ DVWUDBPH[BGDWD G JHW UHFRQV
DVWUDBPH[BGDWD G GHOHWH UHFRQVWUXFWLRQBLG
DVWUDBPH[BGDWD G LQIR

3UYL UHG JRUQMHJ NRGD VWYDUD QRYL QL] SRGDWDND R

‘UXJL UHG SRKUDQMXMH X PHPRULMX SRGDWNH R YROXPH
VOXpDMX X PHPRULMX VH NREGMHD/NDXDNRP BDWUHBK GRG
L] LVWH PDWULFH $NR VH XPMHVWR PDWULFH X NRG XQHV
SLNVHOD ELWL SRVWDYOMHQD QD MHGLQIOFXR U W Q RRM B WD
GLPHQ]LMDPD ]DGDQLP X PRGXOX JHRPHWULMH YROXPHQLCL
SULMHQRY SRGDWDND L] PHPRULMH $675% 7TRROER[ D X 0$7/
RPRJXuDYD EULVDQMH SRGDWDND L] $675% PHPRULMH NDN

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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SRGDWFLPD 1D NUDMX GD EL VH VD]QDOR NRML VX SRGDW
SR]YDWL ]DSLV X SRVOMHGQMHP UHGX JRUQMHJ NRGD =D
MH SRWSXQR LVWL RVLP QD]JLYD IXQNFLMH DVWUDBPH[BGI
> @

*HRPHWULMD SURMHNFLMH

*HRPHWULMD S SRR NIKFMWLHR QHEIHPRRAGXNOUNRML GHILQLUD YHOL
[ JUDpHQMD NDR L SXWDQMX L]YRUD JUDpHQMD WH GHWHN
LIYHGED L]YRUD JUDPHQMD NRMD XWMHpPH QD L]JJOHG L Jh
SURVWRUX UD]JOLNXMX § B UDIDOHIHHE ANRRY)XQ\RGSL DMQ ES D P Q J
JUDPHQMD NRML VX LOXVWULUDQL QD VOLFL

6OLND 3DUDOHOQL VQRS JUDPHQMD OLMHYR NRQXVQL

1D VOLFL SULND]DQL VX SDUDPHWUL SRWUHEQL SUL ]D
JUDpHQMD NDR L UD]JOLNH L]JPHYyX SDUDOHOQRJ L NRQXVQR
VLQWDNVD ]D GHILQLUDQMH JHRPHWULMH SURMHNFLMH X G°

> @

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH



'"RUD *DGALUu 'LSORPVNL L

' SDUDOHOQL VQRS
SURMBJHRP DVWUDBFUHDWHBSURMBJHRP SDUDOOHO

' NRQXVQL VQRS
SURMBJHRP DVWUDBFUHDWHBSURMBJHRP IDQIODW G
VRXUFHBRULJLQ RULJLQBGHW

' SDUDOHOQL VQRS

SURMBJHRP DVWUDBFUHDWHBSURMBJHRP SDUDOOHO
GHWBURZBFRXQW GHWBFROBFRXQW DQJOHV

"NRQXVQL VQRS
SURMBJHRP DVWUDBFUHDWHBSURMBJHRP FRQH GH

GHWBURZBFRXQW GHWBFROBFRXQW DQJOHV VRXUFHB

3RMDAQMHQMD R]QDND X JRUH QDYHGHQRM VLQWDNVL GDQ
QD VOLFL

GHWBZLGWKXGDOMHQRVW L]JPHYyX VUHGLaAWD GYD VXVMHGAQ

GHWBFRXQW EURM SLNVHOD X GHWHNWRUX X MHGQ
DQJOHYV NXW SURMHNFLMH LJUDAHQ X UDGLMDQLPI
VRXUFHBRULJLQ XGDOMHQRVW L]JPHYyX L]YRUD JUDpPpHQ!
RULIJLQBGHW XGDOMHQRVW L]PHYyX LVKRGLaAWD L GH
GHWBVSDFLQJB] XGDOMHQRVW L]JPHYyX VUHGL&WD GYD
GHWBVSDFLQJB\ XGDOMHQRVW L]PHYyX VUHGLaAwWD GYDM
GHWBURZBFRXQW EURM UHGRYD QD GHWHNWRUX X MHC(
GHWBFROBFRXQW EURM VWXSDFD QD GHWHNWRUX X M
VRXUFHBRULJLQ XGDOMHQRVW L]JPHYX L]YRUD L VUHGL
RULJLQBGHW XGDOMHQRVW L]JPHYyX L]YRUD L GHWHN!

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH



'"RUD *DGALUu 'LSORPVNL L

SRGDWFL R SURMHNFLML

SRGDWFL R SUBMRMAEWLRBYGBDRRGXO NRML X PHPRULMX 9
SRKUDQMXMH SRGDWNH R SURMHNFLML SR]QDWLMH NDR V
VOLPQH VX NDR L X PRGXOX SRGDWFL R YROXPHQX X] PDOF

VLOQRJUDPBLG DVWUDBPH[BGDWD G FUHDWH VLQOQR
bvwubBPH[BGDWD VWRUH VLQRJUDPBLG 3
UHFRQVWUXFWLRQ DVWUDBPH[BGDWD G JHW VLQRJU
DVWUDBPH[BGDWD G GHOHWH VLOQRJUDPBLG

SURMHNWRU

ORGXO SURMHNWRU VSDMD JHRPHWULMH YROXPHQD L SUF
LPSOHPHQWLUDQMH SURMHNFLMH XQDSULMHG L SRYUDWRQF
NRG DOJRULWDPD pLML VH L]JUDPpXQL L]JYRGH X JODYQRP Sl
SURFHVRU &38 NRULVWL VDPR NRG UHNRQVWUXNFLMH X
PRGXO VH QH NRULVWL NRG UHNRQVWUXNFLMH X WURGLP
WURGLPHQ]JLRQDOQRP SURVWRUX D L ]D SRQHNH UHNRQV
NRULVWL VH JUDILpNL SURFHVRU *38 > @

8 QDVWDYNX MH SULND]DQD VLQWDNVD ]D GHILQLUDQMH SU

SURMBLG DVWUDBFUHDWHBSURMHFWRU OLQH SURME
DVWUDBPH[BSURMHFWRU GHOHWH LG

ORGXO SURMHNWRUD RYLVL R JHRPHWULML L]YRUD JUDpPHQMN
X QDVWDYNX

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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SDUDOHOQL VQRS JUDND

OLQH OLQLMVNL WHALQVNL IDNWRU GHILQLUDQ MH G»>
GHEOMLQX OLQLMH MHGQDNX QXOL

VWULS WUDNDVWL WHALQVNL IDNWRU GHILQLUDQ MH S
pLMD VH aLuLQD WUDNH VPDWUD LVWRP NDI

OLQHDUOLQHDUQL WHALQVNL IDNWRU GHILQLUDQ MH OL
QDMEOLAD YROXPHQD SUHVMHND SLNVHOD |

.RQXVQL VQRS JUDND

OLQHB I DAL QDMW N L WH&LQVNL IDNWRU GHILQLUDQ MH G)
GHEOMLQX OLQLMH MHGQDNX QXOL

VWULSBMOQDO DWW L WHALQVNL IDNWRU GHILQLUDQ MH S
pLMD VH aLuLQbD WUDNH VPDWUD LVWRP NDI

6YDND RG QDYHGHQLK YUVWD SURMHNWRUD XWMHpPpH QD
PDWHPDWLpPNL LJUDPpXQL X SR]IDGLQL VYDNRJ RG QMLK UD]O

$OJRULWDP

$OJRULWDP MH PRGXO X NRMHP VH RGYLMDMX L]JUDpPpXQL Y
SRGLMHOLWL QD DOJRULWPH NRML VH SRNUHUOX SXWHP JC
SURFHVRUD *38 8 QDVWDYNX UH ELWL SULND]DQD VLQWDI
SULND]D V )%3 DOJRULWPRP SXWHP JODYQRJ SURFHVRUD &

FIJ DVWUDBVWUXFW )%3

FIJ SBURMHFWRU,G SURMBLG

FIJ B3URMHFWLRQ'DWD,G VLQRJUDPBLG

FIJ SHFRQVWUXFWLRQ'DWD, G UHFRQBLG
IESBLG DVWUDBPH[BDOJRULWKP FUHDWH FI1J
DVWUDBPH[BDOJRULWKP UXQ IESBLG

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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*RUH QDYHGHQD VLQWDNVD VH PRAH SULPLMHQLWL QD &38
PRGLILFLUDWL SR]JLY UHNRQVWUXNFLMVNRJ DOJRULWPD ND

FI1J DVWUDBVWUXFW )%3B&8'$

8NROLNR VH NRULVWL LWHUDWLYQL DOJRULWDP SRSXW &E
XNOMXpLWL VOMHGHUX VLQWDNVX NRMD VH RGQRVL QD EU

DVWUDBPH[BDOJRULWKP LWHUDWH VLUWBLG QXPBLW

SRVOMHGQMD R]QDNO@XP BRW RNBMARYIDWRLNRW. aHOMHQLK LWt

=D WURGLPHQ]JLRQDOQX UHNRQVWUXNFLMX NRULVWH VH VL
)'. &*/6 L 6,57 8 QDVWDYNX MH SULND]DQD VLQWDNVD ]D SI

>ESURMBLG ESURMBGDWD @ DVWUDBFUHDWHBEDF
SURMBJHRP YROBJHRP

1DGDOMH SULND]DQD MH L VLQWDNVD ]D |DGDYDQMH )'. &*

2.

FI1J DVWUDBVWUXFW )'.B&8'$

FIJ SBURMHFWLRQ'DWD, G SURMBLG
FIJ SHFRQVWUXFWLRQ'DWD, G UHFBLG
FIJ RSWLRQ 6KRUWGFDQ IDOVH

FIJ RSWLRQ *38LQGH]

FIJ RSWLRQ 9R[HO6XSHUG6DPSOLQJ

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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&*/6

FI1J DVWUDBVWUXFW &*/6 'B&8'$

FIJ S3URMHFWLRQ'DWD, G SURMBLG
FIJ SHFRQVWUXFWLRQ'DWD, G UHFBLG
FIJ RSWLRQ 5SHFRQVWUXFWLRQODVN,G
FIJ RSWLRQ *38LQGH]

FIJ RSWLRQ '"HWHFWRUG6XSHUG6DPSOLQJ
FIJ RSWLRQ 9R[HO6XSHUG6DPSOLQJ

6.57

FIJ DVWUDBVWUXFW 6,57 'B&8'$

FIJ 3URMHFWLRQ'DWD,G SURMBLG
FIJ 5HFRQVWUXFWLRQ'DWD,G UHFBLG
FIJ RSWLRQ 6LQRJUDPODVN,G

FIJ RSWLRQ 5HFRQVWUXFWLRQODVN,G
FIJ RSWLRQ OLQ&RQVWUDLQW

FIJ RSWLRQ OD[&RQVWUDLQW

FIJ RSWLRQ *38LQGH]

FIJ RSWLRQ 'HWHFWRUB6XSHU6DPSOLQJ
FIJ RSWLRQ 9R[HO6XSHUG6DPSOLQJ

%LWQR MH QDSRPHQXWL GD MH ]D GHILQLUDQMH SUHWKRC
VDPR SUYH GYLMH OLQLMH NRGD NRMH XNOMXpXMX SRGD\
2VWDOH OLQLMH X NRGX ]JDGDMX VH RSFLRQDOQR L QLVX Q

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH



'"RUD *DGALUu 'LSORPVNL L

,63,7,9%$1-( 35,0-(1-,9267, A23(1 6285&(3
$/*25,7%09%

8 RYRP SRJODYOMX MH LVSLWDQD SULPMHQMLYRVW $675% 7
SRGDWNH GRELYHQH QD &7 XUHYyDMX X /DERUDWRULMX ]D
VWURMDUVWYD L EURGRJUDGQMH 6YHXpLOL&AWD X =DJl
WURGLPHQ]JLRQDOQD UHNRQVWUXNFLMD /(*2S ILIJXUH pLML
VOLFL 7TURGLPHQ]JLRQDOQL SULND] GRELYHQ MH SRPRUX

6OLND 7URGLPHQJLRQDOQL SULND] VNHQLUDQH /(*2

8 VYUKX LVSLWLYDQMD SULPMHQMLYRVWL QDSUDYOMHQR N\
f V NRUDNRP RG f ,]JYRUQL UDGLRJUDP VDGUADYDR MH
RVL L SLNVHOD X YHUWLND®DH R MOR\PIL QOPMHNNRUD X VPN
LIQRVL PP 3ULOLNRP VNHQLUDQMD VSRPHQXWRJ REMH
V GHILQLUDQRP XGDOMHQRVWL L]PHYyX L]YRUD L VUHGLAWD
VUHGLAWD URWDFLMH L GHWHNWRUD NRMD L]QRVL PP
IDERUDWRULMX ]D SUHFL]QD PMHUHQMD X] NRULAWHQMH (

f fL f SULND]JDQL VX QD VOLFL

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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f f
60LND S3ULND] L]YRUQLK UDGLRJUDPD /(*2S ILJXUH SRG |

SHNRQVWUXNFLMD UDGLRJUDPD SULND]DQLK QD VOLFL

0$7/3% QD UDpPpXQDOX NRMH VDGUAaL ,QWHO 5 &RUH 70 1L
SURFHVRU V *% 5%$0 PHPRULMH WH 19,',$ *H)RUFH 0 JUDIL
QDPMHQVNRP PHPRULMRP 3ULMH QHJR @&WR VH L]YU&GLOD U
SDNHWX DOJRULWPLPD NRMH QXGL $675% 7TRROER[ ELOR I
LIYRUQLK UDGLRJUDPD X SURJUDPVNRP SDNHWX ,PDJH- =
LIYRUQLK UDGLRJUDPD L] UDJORJD 4WR UDGLRJUDPL QD NFR
NYDGUDWQRJ REOLND 6WRJD MH V L]YRUQLK T SLNVF
QRYH GLPHQ]JLMH T SLNVHOD VOLND OLMHYR =DW|
PRGLILNDFLMD NRQWUDVWD X SURJUDPVNRP SDNHWX ,PDJH

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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GRELR &WR EROML L NYDOLWHWQLML SULND] ORaH
axXxP V SR]IDGLQH GRN MH VDPD ILJXUD SRSULPLOD WDPQL
UDpXQDOQLK UHVXUVD QLMH ELOR PRJXUH L]YHVWL UHNRQ
LIYUAHQR ]QDpDMQLMH VPDQMHQMH GLPHQ]JLMD UDGLRJUD
GLPHQ]JLMH VX RGDEUDQH SURL]JYROMQR WH L]JQRVH T

WDNYLP GLPHQ]JLMDPD UHNRQVWUXNFLMD MH L]YUAHQD V |
XPMHVWR LQLFLMDOQLK 1D SRVOMHWNX NDNR EL VH
UDGLRJUDPD EURM SLNVHOD VH GRGDWQR VPDQMLR V T
1D VOLFL MH SULND]DQ UHGRVOLMHG L]YUGDYDQMD L]PMF}

60OLND BULND] PRGLILNDFLMH L]YRUQRJ UDGLRJUDPD

1D VOLFL GHVQR JRUH SULND]DQ MH UDGLRJUDP V L]JUH
SLNVHOD D GHVQR GROMH PDQML UDGLRJUBENW HPJH V.NDRIK
MH SUHWKRGQR QDYHGHQR NRG UHNRQVWUXNFLMH WUXSD
GRVWXSQLK UDpXQDOQLK UHVXUVD GRN MH UHNRQVWUXI
SURMHNFLMD 8 QDVWDYNX VX SULND]DQL SRpHWQL SDUDP
WUXSD L QRIJX QDOD]H VH JHRPHWULMVNL SDUDPHWUL %LW
UHNRQVWUXNFLMH XGDOMHQRVWL L]PHYX L]YRUD L LVKRGI
UDJOLNXMX X RGQRVX QD LQLFLMDOQH SDUDPHWUH NRMLPEL
YULMHGQRVWL VX GRELYHQH PHWRGRP SRNXabDMD MHU VH
NRQDpPQRM UHNRQVWUXNFLML 9L&H R WRP UH ELWL QDYHGH

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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UHNRQVWUXNFLML QRJX SRND]DWL XWMHFDM WLK SDUDPH\
LQLFLMDOQLK SDUDPHWDUD VH UD]JOLNXMH L YHOLPLQD SLI
SDNHWX ,PDJH- SUL LJUH]JLYDQMX X QRYH GLPHQ]JLMH

7TDEOLFD SRpHWQL SDUDPHWUL ]|D UHNRQVWUXNFLMX WU

GHWHFWRUBURZV
GHWHFWRUBFROV
QXPBRIBSURMHFWLRQV
DQJOHV OLQVSDFH SL
GHWBVSDFLQJB][
GHWBVSDFLQJB\
VRXUFHBRULJLQ
RULJLQBGHW
QXPBLWHUDWLRQ

VOLFH

GHWHFWRUBURZYV
GHWHFWRUBFROV
QXPBRIBSURMHFWLRQV

9HUWLNDOQD YHOLpLQD GHWHNWRUD SLNVFE
+RUL]JRQWDOQD YHOLPpLQD GHWHNWRUD SLN
%URM SURMHNFLMD

. XWRYL SURMHNFLMD RG f GR f EURM SU
5D]PDN L]JPHYyX GYD SLNVHOD QD GHWHNWRU]
5D]PDN L]JPHYyX GYD SLNVHOD QD GHWHNWRU]
8GDOMHQRVW L]PHYX L]JYRUD L LVKRGL&WD U
8GDOMHQRVW L]PHYyX LVKRGLaAWD URWDFLMH
%URM LWHUDFLMD SRWUHEQLK ]D 6,57 DOJR
SRJLFLMD SUHVMHND

9HUWLNDOQD YHOLpLQD GHWHNWRUD SLNVFE
+RUL]JRQWDOQD YHOLPpLQD GHWHNWRUD SLN
%URM SURMHNFLMD

DQJOHV OLQVSDFH SL QXPBNRRB & URMHAHWIFR D RG f GR f EURM SU

GHWBVSDFLQJB][
GHWBVSDFLQJB\
VRXUFHBRULJLQ
RULJLQBGHW
QXPBLWHUDWLRQ
VOLFH

5D]PDN L]JPHYyX GYD SLNVHOD QD GHWHNWRU ]
5D]PDN L]JPHYyX GYD SLNVHOD QD GHWHNWRU]
8GDOMHQRVW L]PHYX L]JYRUD L LVKRGL&WD U
8GDOMHQRVW L]PHYyX LVKRGL&AWD URWDFLMH
%URM LWHUDFLMD SRWUHEQLK ]D 6,57 DOJR
SRJLFLMD SUHVMHND

1IDNRQ 4WR VX SRVWDYOMHQL SRpHWQL SDUDPHWUL SRWI
VSUHPDWL VOLNH XpLWDQH X SURJUDPVNL SDNHW 0$7/$% 1
XpLwbDQLP VOLNDPD VWRJD MH UHGRVOLMHG SDUDPHWDUD

SURMHFWLRQV JHURV GHWHFWRUBURZV QXPBRIBSURMH

.DNR EL VH QXO PDWULFD SRSXQLOD ]DGDQLP UDGLRJUDPLTF

QDVWDYNX

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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60LNH XpLWDQH IRU SHW O M®RPL VSWLH\FD M M XV IMRHY KYEDAWH. G1DRER X

IRU L QXPBRIBSURMHFWLRQV
ILOHQDPH VWUFDW /HJRE QXP VWU L WLI
LP LPUHDG ILOHQDPH
SURMHFWLRQV L LP

HQG

,0%* LP GRXEOH SURMHFWLRQV LQGH[HG

VOLFH ,0% VOLFH

ILIXUH LPVKRZ VOLFH >@

1DGDOMH SRWUHEQR MH GHILQLUDWL JHRPHWULMX YRO X
SUHWKRGQR ]DGDQLK SDUDPHWDUD

SURMBJHRP DVWUDBFUHDWHBSURMBJHRP FRQH GHWBYVES
GHWHFWRUBFROV DQJOHV VRXUFHBRULJLQ RULJLQBGH)

YROBJHRP DVWUDBFUHDWHBYROBJHRP GHWHFWRUBURZ)

6OMHGHUL NRUDN MH NUHLUDQMH L SULWHDABYIBRRAVIX DiHD V MV
VSUHPDWL SRGDWFL NRML QDVWDMX UHNRQVWUXNFLMRP

>VLQRBLG VLQRBGDWD®@ DVWUDBFUHDWHBVLQR GBFXG
ILIXUH LPVKRZ VTXHH]H VLQRBGDWD VOLFH >@
UHFBLG DVWUDBPH[BGDWD G FUHDWH YRO YROBJHF

6 GRVWXSQLP UDpXQDOQLP UHVXUVLPD SURYHGHQH VX UHI
DOJRULWPD 3UYL DOJRULWDP MH %3 DOJRULWDP MHGQR)
6,57 UDpXQDOQR ]JDKWMHYQLML L DOJHEDUVNL 6OMHGHUH

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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SUYR %3 ]DWLP 6,57 DOJRULWPD 8 SURJUDPX QLMH PRJXUt
VWRJD MH SRWUHEQR ]DVHEQR SR]JLYDWL OLQLMH NRGD

%3 DOJRULWDP

>ESURMBLG ESURMBGDWD @ DVWUDBFUHDWHBEDFNSUF
YROBJHRP

UHFRQVWUXFWLRQ DVWUDBPH[BGDWD G JHW ESURMBL

6,57 DOJRULWDP

FI1J DVWUDBVWUXFW 6,57 'B&8'$

FIJ SHFRQVWUXFWLRQ'DWD, G UHFBLG

FIJ S3URMHFWLRQ'DWD,G VLQRBLG

DOJBLG DVWUDBPH[BDOJRULWKP FUHDWH FI1J
DVWUDBPH[BDOJRULWKP LWHUDWH DOJBLG QXPBLWHUD
UHFRQVWUXFWLRQ DVWUDBPH[BGDWD G JHW UHFBLG

.DNR EL VH SULND]DOL NRQDpPQL UH]XOWDWL SRWUHEQR N\
WURGLPHQ]JLRQDOQX PDWLFX UHNRQVWUXNFLMH X 0$7/%$% P
GRQMHJ NRGD =DWLP VH SRPRUX QDUHGQH GYLMH OLQLME
GYRGLPHQ]JLRQDOQRP REOLNX QD LVIOHPBIXRNEMLY HMIRVORKBBEE
PHPRULMD QD NUDMX MH QXaQR LJEULVDWL SRGDWNH L] $6

UHFRQVWUXFWLRQ DVWUDBPH[BGDWD G JHW ESURMBI
VOLFH UHFRQVWUXFWLRQ VOLFH
ILIXUH LPVKRZ VTXHH]H VOLFH >@

DVWUDBPH[BDOJRULWKP GHOHWH ESURMBLG
DVWUDBPH[BGDWD G GHOHWH UHFBLG
DVWUDBPH[BGDWD G GHOHWH VLQRBLG

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH



'"RUD *DGALUu 'LSORPVNL L

'‘DNOH VYH UHNRQVWUXNFLMH NRMH UH ELWL X QDUHGQL
LPSOHPHQWDFLMRP JRUH RSLVDQLP SDUDPHWULPD L NRGREF
UHNRQVWUXNFLMH WUXSD L QRJX /(*2S ILIJXUH WH IDQWRF
SULPMHUD > @

S5HNRQVWUXNFLMD WUXSD /(*2S ILJXUH

5SHNRQVWUXNFLMD UDGLRJUDPD WUXSD /(*2S ILJXUH GLPH
NRULVWHUOL VH SUHWKRGQR QDYHGHQLP SDUDPHWULPD L L|
NRQDPQLK UHNRQVWUXNFLMD UH]XOWDWL VX GRELYHQL

DOJRULWPD * %3 L 6,57 %LWQR MH QDSRPHQXWL GD ]JERJ

UHVXUVD QLMH ELR PRJXuUH L]YUGLWL UHNRQVWUXNFLMX S
EURM SURMHNFLMD XPDQMLR QD 7TDNRYHU ]JERJ L]PMHQD
SRWUHEQD MH SURPMHQD RGUHYHQLK JHRPHWULMVNLK SDL
REULVL ILIJXUH =D GRELYDQMH L]YRUQRJ UDGLRJUDPD ]D

GHWHNWRUD NRMD L]QRVL PP DOL iH VH ]JERJ ODNALF
PP 1DGDOMH SR]QDWD MH L XGDOMHQRVW L]PHyX L]YRUD ]
NRMD L]QRVL PP 4WR VH SULEOL&AQR PR&H ]JDRNUXA&I

Xob]QLP JHRPHWULMVNLP SDUDPHWULPD QD GRELYHQLP UL
6WRJD VX L]YUGAHQH UHNRQVWUXNFLMH V UD]OLpLWLP XGD
VOLFL %LWQR MH QDSRPHQXWL NDNR VX SULND]DQL UH]X
DOJRULWPD

3UHJOHGRP GRELYHQLK UHNRQVWUXNFLMD QD VOLFL PR
UHNRQVWUXNFLMD GRELMX SUL XOD]QLP JHRPHWULMVNLP S
LIPHyX PMHUQRJ REMHNWD L GHWHNWRUD WH PP L PP
PMHUQRJ REMHNWD =D NRQDPQX YULMHGQRVW XOD]JQRJ JF
PMHUQRJ REMHNWD L GHWHNWRUD RGDEUDQ MH L]J]QRYV PP
LIPHYyX URWDFLMVNRJ VWROD QD NRMHPX VH QDOD]L PMHL
IDERUDWRULMX ]D SUHFL]QD PMHUHQMD GXAaLQD D SRPRIi
SURYRYHQMH UHNRQVWUXNFLMH 'LPHQ]JLMH VSRPHQXWRJ U
> @ 6WRJD MH ]DGQMD UHNRQVWUXNFLMD L] VOLNH RG
SDUDPHWUL ]D LVWX NRULVWLWL X GDOMQMLP SURYRYHQML

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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VRXUFHBRULJLQ PP VRXUFHBRULJLQ PP
RULJLQBGHW PP RULJLQBGHW PP
VRXUFHBRULJLQ PP VRXUFHBRULJLQ PP
RULJLQBGHW PP RULJLQBGHW PP
VRXUFHBRULJLQ PP VRXUFHBRULJLQ PP
RULJLQBGHW PP RULJLQBGHW PP

60LND SBULND] UHNRQVWUXNFLMD ]D UD]JOLpLWH JHRP

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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1D VOLNDPD X QDVWDYNX SULND]DQD MH SRpHWQD PRGLILF
GRELYHQL %3 L 6,57 DOJRULWPLPD WH SULSDGDMXuL KLVYV
SDUDPHWUL VX |]D RED DOJRULWPD LVWL

60LND , JYRUQD PRGLILFLUDQD VOLND GLPHQ]JLMH 7 SLN\

60LND S5HNRQVWUXNFLMD GLPHQ]LMH i SLNVHOD GRELY
KLVWRJUDP

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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60LND SHNRQVWUXNFLMH GLPHQ]LMD i SLNVHOD GRELY
LWHUDFLMD WH SULSDGDMXuL KLVWRJUDPL

1D VOLFL SULND]DQD MH UHNRQVWUXNFLMD GLPHQ]LMH
L SULSDGDMXiUL KLVWRJUDP 9L]XDOQRP NRQWURORP PRA&H

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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QDOD]L NUXaQL DUWHIDNW ,]JPHYyX NUXAaQRJ DUWHIDNWD L F
WDPQH QLMDQVH PRJXUH MH YLGMHWL JUDNDVWH DUWHII
DUWHIDNWL VH VPDQMXMX 1DGDOMH QD SULSDGDMXuUHP K
YLGOMLYD MH GRPLQDFLMD PDQMLK EURMHYD EOLaH QXOL
SRWYUGLWL L YLIXDOQRP NRQWURORP VDPH UHNRQVWUXNI
LI UDAaHQ a4WR MH XRpOMLYR WHAaLP UDVSR]QDYDQMHP REUL
ILIXUH QLVX YLGOMLYL

1D VOLFL SULND]DQH VX UHNRQVWUXNFLMH GLPHQ]LMI
DOJRULWPRP V L LWHUDFLMD WH SULSDGDMXUuL KLVWHEF
LWHUDFLMD X VSRPHQXWRP DOJRULWPX XWMHpH QD NYDOL\
UDpXQDOQLK UHVXUVD NRG DOJHEDUVNH PHWRGH 6,57 EUR
EURM LWHUDFLMD RGDEUDQ SURL]YROMQR O9L]XDOQRP NRC
NDNR VX REULVL WUXSD ILJXUH V SRYHUDQMHP EURMD LW
SRIDGLQH WDNR MH VDPD NYDOLWHWD SULND]D EROMD ,V
VOLFL V SRYHUDQMHP EURMD LWHUDFLMD XaL MH UDVS
YLGOMLYD MH GRPLQDFLMD YHULK EURMHYD EOLaH NR N
NRG RYLK UHNRQVWUXNFLMD MH YLGOMLY NUXaQL DUWHIDN
DUWHIDNWL QDVWDOL SRGX]J]RUNRYDQMHP 'HWDOML WUXSD

awR VH WLpH YUHPHQD WUDMDQMD FMHORNXSQRJ SURFHVI
WUDMH NUDUH QHJR VD 6,57 DOJRULWPRP &WR MH NYDQW
RpPpHNLYDQR WUDMDQMH UHNRQVWUXNFLMH 6,57 DOJRULWP
RIJUDQLpHQMD SRSXW VPDQMHQMD GLPHQ]JLMD SURMHNEFLI
UREXVQRVWL 6,57 DOJRULWPD NRML MH UDpXQDOQR ]JDKWN

7TDEOLFD 9ULMHPH WUDMDQMD UHNRQVWUXNFLMH V UI

$OJRULWDP S9ULMHPH WUDMDQMD

% 3 Vv

LWHUDFLMD
6,57 LWHUDFLMD
LWHUDFLMD

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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SHNRQVWUXNFLMD QRJX /(*2S ILJXUH

SHNRQVWUXNFLMD UDGLRJUDPD QRJX /(*28 ILIXUH GLPHQ
NRULVWHUL VH UDQLMH QDYHGHQLP SDUDPHWULPD L LPSC
XOD]QL JHRPHWULMVNL SDUDPHWDU XGDOMHQRVWL L]PHVX
LVWD YULMHGQRVW NRMRP VX GRELYHQH UHNRQVWUXNELM
UH]XOWDWL NRQDpPQLK UHNRQVWUXNFLMD VX GRELYHQL I
DOJRULWPD * %3 L 6,57 =ERJ PDQMLK GLPHQ]JLMD VOLNH P
]DGDQLK SURMHNFLMD VWRJD iH X QDUHGQLP UHNRQ\
SURMHNFLMD QD NYDOLWHWX SULND]D ]D RED UHNRQVWUXN
L SURMHNFLMD NRULVWHGL VH %3 VOLND L 6,5
EURMD SURMHNFLMD SULVXWQL VX DUWHIDNWL X]JRUNRYDQ
RV URWDFLMH QD RED DOJRULWPD OHYyXWLP QD VYLP UHN
DUWHIDNWL NRML QDVWDMX ]JERJ QHLVSUDYQRVWL GHWHNW
WH QHWRPQRJ XPMHUDYDQMD QHLVSUDYQLK SLNVHOD 3R\
VOLNH WH VH ODN&H UDVSR]QDMX REULVL QRJX 6,57 DOJF
EURMD SURMHNFLMD X RGQRVX QD %3 DOJRULWDP OHyXWL
LI®RYVHQMX QHRWL FH i H UDPpXQDOQH UHVXUVH NDNR MH L SUL
NR\>UL51WHQR MH LWHUDFLMD NRG 6,57 DOJRULWPD

(@)
=
o
I
>
nd
> %3
i
< 6,57
T
=
-
)
(o]
%URM SURMHNFLMD
60LND 'LMDJUDP RYLVQRVWL YUHPHQD L]YRyHQMD R
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60LND BULND] UHNRQVWUXNFLMD V %3 DOJRULWPRP SUL UD]
KLVWRJUDPL

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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60OLND SBULND] UHNRQVWUXNFLMD VD 6,57 DOJRULWPRP SU
SULSDGDMXuL KLVWRJUDPL
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5HNRQVWUXNFLMD IDQWRPVNRJ PRGHOD L] $675% 7TRROE

8 RYRPH SRWSRJODYOMX LVSLWLYDW UH VH SULPMHQMLYR
IDQWRPVNL PRGHO G5HNRQVWUXNFLMD IDQWRPD VOXaL (
UDGLRJUDPD UHDOQLK SRGDWDND GRELYHQLK QD &7 XUHYy

GXaLQD =DGDQ MH EURM SURMHNFLMD NRML L]QRVL 1D\
LIQRVD WH XGDOMHQRVW RG VUHGLaAawWD URWDFLMH GR G
aXSOML NYDGDU XQXWDU SURVWRUD GLPHQ]JLMD T 1 R €

,0* ]JHURYV
!O*
,0*

1D VOLFL SULND]DQ NHR\WUKYDOMAHN) RVMDERI®ORRL V SULSDGI
&UQD ERMD R]QDpDYD YULMHGQRVW GRN MH ELMHORM ER

60LND BULND] FHQWUDOQRJ LVMHpPND L] IDQWRPD V SUI

=ERJ PDQMLK GLPHQ]LMD IDQWRPD PRJXUH MH QDSUDYLWL
EURMHP LWHUDFLMD 9HUL EURM LWHUDFLMD NDR aWR MH Y
UHNRQVWUXNFLMH S5HNRQVWUXNFLMD IDQWRPD 6,57 DOJRU
%3 DOJRULWPRP SULND]DQD MH QD VOLFL ,] SULND]D VH
GDMH EROMH UH]XOWDWH X RGQRVX QD HNVSHULPHQWDORQF
UH]XOWDW VX SRYROMQLMHJ NRQWUDVWD ERMD WH PDQM

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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2VLP WRJD QD IDQWRPVNRP PRGHOX QHPD SULVXWQRVWL
UHNRQVWUXNFLMX OHYyXWLP UHNRQVWUXNFLMH IDQWRPD

LIYRUQL IDQWRP WH NUXaQH DUWHIDNWH NRML VX WDNR
SRGDWDND GRELYHQLK &7 XUHYDMHP

6,57 =% LWHUDFLMD

6,57 * LWHUDFLMD

%3 DOJRULWDP

60OLND SBULND] UH]XOWDWD UHNRQVWUXNFLMH IDQWRPD SUL |

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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,] VOLNH PRAH VH ]DNOMXpPLWL GD %3 UHNRQVWUXNFLME
WHPHOML EH] ILOWHUD GDMH SRSULOLpPQR ORALMH UH]XOW
%3 DOJRULWDP SRWUHEQR MH LQSHI UDNPMWLL REXME B QL JILLWD
WRQRYH QD VOLFL L WLPH XYHOLNH SREROM&EDYD UH]XOWD
MH SULVXWQR RGUHYHQR |DPXUHQMH VOLNH QD SULND]X UH
6 REJLURP QD YULMHPH L]YRYHQMD L SRWUHEQH UDpXQDOQ
UHNRQVWUXNFLMX SUL PDQMHP EURMX SURMHNFLMD MHU
UH]XOWDWH

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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=$./-8y%.

8 RYRPH UDGX LVSLWDQD MH SULPMHQMLYRVW $675%$ 7RRO
SRGDWNH GRELYHQH PMHUHQMHP QD &7 XUHyDMX X /DERU
)DNXOWHWX VWURMDUVWYD L EURGRJUDGQMH 6YHXpPLOLAW
MH NRULAWHQMHP %3 L 6,57 DOJRULWPD OHYyXVREQRP XV
SRPRUX QDYHGHQD GYD DOJRULWPD PRJXiH MH XYLGMHW
UH]XOWDWL VX NRG RED DOJRULWPD |]DPXiUHQL D GHWDON
UHNRQVWUXNFLMD GRELYHQLK 6,57 DOJRULWPRP pDN L SUI
VX LJUD&HQLML RGQRVQR MDVQLMH YLGOMLYL QHJR NRG %
SR]DGLQH .RG RED DOJRULWPD YLGOMLYL VX NUXAaQL L W
PHYyXWLP VODELMH VX LJUDAHQL NRG UHNRQVWUXNFLMD

WUDNDVWLK DUWHIDNDWD QDVWDOLK SRGX]RUNRYDQMHP R
PR4AH VH |DNOMXpLWL GD %3 DOJRULWDP GDMH ORA&LMH U
SURMHNFLMD X XVSRUHGEL VD 6,57 DOJRULWPRP ]ERJ VYR
X] VSRPHQXWL DOJRULWDP NRULVWLWL ILOWHU QSU 5DPS
WRQRYH 6,57 DOJRULWDP SULNODGQLML MH ]D NRULAWHQ M
UH]XOWDWH RG %3 DOJRULWPD DOL LJLVNXMH YHiH UDpXQ

SULMHPH WUDMDQMD UHNRQVWUXNFLMH MH X VYLP VOXpDM
DOJRULWPD VH SRYHUDYDOR RE]JLURP QD SRYHUDQMH EURI
UDpXQDOQR |]IDKWMHYQLML 8YHGHQD RJUDQLPHQMD SRSXW
SRVOMHGLFD VX UREXVQRVWL 6,57 DOJRULWPD &WR MH ]QD

9DAQR MH QDSRPHQXWL GD VX XOD]QH SURMHNFLMH LPDOH
aXxXPD QD VOLFL &WR SRWHQFLMDOQR UH]XOWLUD OR&LMRI
GRGDWQR NRULJLUDQH X ,PDJH- SURJUDPVNRP SDNHWX

awR VH WLpH SULPMHQMLYRVWL $675% 7TRROER[ D QD UHD(
SRWUHEQR NRULVWLWL UDpXQDOR MDpLK SHUIRUPDQVL NDN
1DGDOMH SRWUHEQR MH PRGLILFLUDWL XOD]QX SURMHNEF
SULODJRGLWL NRQWUDVW L VPDQMLWL UD]LQX aXPD QD PL
YLGOMLYLML QD NRQDpPpQRM UHNRQVWUXNFLMVNRM VOLFL 7
UbGLRJUDPD SRWUHEQR MH SULODJRGLWL JHRPHWULMVNH

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH



'"RUD *DGALUu 'LSORPVNL L

/,7(5$785%

> @6XQ : %URZQ 6 /HDFK 5 $Q RYHUYLHZ RI LQGXVWUI
1DWLRQDO 3K\VLFDO /DERUDWRU\

> @*URHQHZDOG $QQHPDUL '"HVLJQ RI D XQLYHUVDO
GLDJQRVWLF UDGLRORJ\ [ UD\ LPDJLQJ 5 *

> @:LOOHPLQN O - 1RsO 3 % 7KH HYROXWLRQ RI LPDJH UF
EDFN SURMHFWLRQ WR DUWLILFLDO LQWHOOLJHQFH
KWWSV GRL RUJ Vv *URHQHZDOG $QQHP
XQLYHUVDO SKDQWRP IRU TXDOLW\ DVVXUDQFH LQ G

5
> @&KHWLK 1DELO OHVVDOL =RXEHLGD UG ,QWHUC

\

\%

(QJLQHHULQJ ,QIRUPDWLRQ 7HFKQRORJ\ &(,7 7RPR
XVLQJ ILOWHUHG EDFN SURMHFWLRQ )%3 DQG DOJHE
GRL FHLW

@KWWSV DVWUD WRROER[ FRP LQGH[ KWPO >3ULVWXSON

@$QGHUVHQ $ + $OJHEUDLF UHFRQVWUXFWLRQ L¢
7UDQVDFWLRQV RQ OHGLFDO ,PDJLQJ + GRL
@=KDQJ 6KXQOL =KDQJ 'LQJKXD *RQJ +DR *KDVHPDC
&DR *XRKXD )DVW DQG DFEFXUDWH FRPSXWDWLRC
PRGHO EDVHG DOJHEUDLF UHFRQVWUXFWLRQ WHFKQLT
2 (

@$% & .DN DQG ODOFROP 60DQH\ 3ULQFLSOHV RI &RPSXWt
3UHVYV
@5LD $SULOOL\DQL 5LDQ *LODQJ B3UDERZR DQG %DVDUL
$57 DOJRULWKPV IRU PLFURZDYH LPDJLQJ $,3 &RQIHUL
KWWSV GRL RUJ

@FDOHV -RKQ $ 7RPRJUDSKLF LQYHUVLRQ YLD V
*(23+<6,&6 + GRL

@LFLHOL ' OLQQLWL 7 )RUPRVR 9 .RFNHOPDQQ : *
VWXG\ Rl UHFRQVWUXFWLRQ PHWKRGV DSSOLHG WR
' QVWUXPHQWDWLRQ & + & GRL

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH
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\

@DQ $DUOH :LP 3DOHQVWLMQ :LOOHP -DQ 'H %HHQKRX

6DUD %DWHQEXUJ . -RRVIKH6BBMEISUYRRDEGR|[ $ SODW

DGYDQFHG DOJRULWKP GHYHORSPHQW LQ HOHFWURQ W
GRL M XOWUDPLF

@RGLU ' 8WMHFDM PDVH X]JRUND L WHPSHUDWXUH L]YF

=DYUEQL UDG 6YHXpLOL&WH X =DJUHEX )DNXOWHW

KWWSV XUQ QVN KU XUQ QEQ KU

\

JDNXOWHW VWURMDUVWYD L EURGRJUDGQMH



