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Zadatak: Usporedba algoritama za upravljanje promjenjivim ograniéenjem brzine na
urbanim autocestama

Opis zadatka:

Urbane autoceste su dizajnirane kako bi mogle prihvatiti veliku prometnu potra2nju uz vedu razinu
usluZnosti naspram ostalih vrsta cesta. Unalod tome u nekim slutajevima mogu biti preopleretens.
Najveca oplerecenja urbanih autocesta dedava se kod ulaznih | izlaznih rampl. Jedna od siralegija
upravijanja zagusenjem je sustav upravijanja promjenjivim ogranitenjem brzine. Time se smanjuje
brzina | homogenizira se protok prometa. Rezullati su smanjene gustoce, vecta sigumosl, smanjenje
ispustanja $tetnih plinova | bolja propusnost. Danas postoji vide raziditih algoritama za upravijanje
promjenjivim ogranitenjem brzina. te se postavija pitanje koji od njih j@ najbolji. U radu je potrebno
prikazati probleme upravijanja prometom na urbanim autocestama i pristup upravijanja ograniéenjem
brzine, detaljnije opisati odabrane algoritme za sustave upravijania promjenjivim ogranitenjem brzine,
izraditi model dionice urbane autoceste u simulatory VISSIM te napraviti simulaciju odabranih
algoritama koristenjem programskog paketa Matlab | simulatora EnViveR.

Zadatak uruten pristupniku: 28. travnja 2017.

Mentor; Predsjednik povjerenstva za
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6DaHWDN

$XWRFHVWH VX GLPHQJLRQLUDQH NDNR EL RPRJXULOH YHi
AWR SRVOMHGLPQR RPRJIXiUXMH NLYEKOUBI LRI KIVFOASIRURG/G\ELL W Q.
GUXJLP YUVWDPD SURPHWQLFD 8QDWRpPp WRPH X QHNLP VOXpI
SURPHWQRJ WRND DXWRFHVWH $XWRFHVWH NRMH VX NRQVWU
VX SRG YHOLNLP SURPHWQLP RSWHUHUHQMHP EXGXiuL GD VH
JUDGVNRJ VWDQRYQLAWYD L WUDQ]JLWQRJ SURPHWD 1DMLVWI
SXWRYDQMD L YHUH RQHpPLAGHQMH JUDND QD SURPHWQLFDPD N
VH LJEMHJOL LOL XEOD&LOL HIHNWL ]DJX4AHQMD QD DXWRFHV
LOQWHOLJHQWQLK WUDQVSRUWQLK VXVWDYD 1DMNRULAWHQLMH!
VX XSUDYOMDQMH SULOMHYQLP WRNRYLPD L SURPMHQMLYR RJ
UD]OLPLWLK DOJRULWDPD ]D XSUDYOMDQMH SURPMHQMLYLP F
VYUKX XVSRUHGEH MH QDSUDYOMHQ PRGHO GLRQLFH DXWRFH\
LPSOHPHQWLUDQD VX WUL UD]OLpLWD DOJRULWPD ]D XSUDYO
SURJUDPVNRP SDNHWX 0$7/$% WH RGVLPXOLUDQH HPVLMH LV
VLPXODWRUX (Q9L9H5

/1-8y1( 5,-(y, XSUDYOMDQMH SURPMHQMLYLP RJUDQLpPHQMHP EU
XUEDQH DXWRFHVWH PLNURVNRSVND VLPXODFLMD SURPHWD



6 XPPDU\

&RPSDULVRQ RI $OJRULWKPV IRU 9DULDEOH 6S
SUEDQ ORWRUZD\V

ORWRUZD\V DUH GHVLJQHG LQ RUGHU WR HQDEOH KLJKHU
FRQVHTXHQWO\ HQDEOHV KLJKHU /R6 FRPSDUHG ZLWK RWKHU
WUDIILF FRQJHVWLRQ FDQ RFFXU RQ PRWRUZD\V ORWRUZD\V I
DUH XQGHU KHDY\ WUDIILF ORDG EHFDXVH WKH\ DUH LQWHQV
WUDIILF 7KH PRVW QRWDEOH HIIHFWV Rl FRQJHVWLRQ DUH OR
RQ URDGV DIIHFWHG E\ FRQJHVWLRQV 6HYHUDO VROXWLRQV L
DUH XVHG LQ RUGHU WR DYRLG RU PLWLJDWH HIIHFWV RI FRQJ
FRQWURO DQG UDPS PHWHULQJ DUH WKH PRVW ZLGHO\ XVHG F
IRFXV Rl WKLV WKHVLV LV SODFHG RQ FRPSDULVRQ RI GLIIHU
FRQWURO RQ PRWRUZD\V )RU WKH SXUSRVH RI FRPSDULQJ W
PRWRUZD\ PRGHO ZDV PDGH LQ PLFURVFRSLF VLPXODWRUU 9,¢
YDULDEOH VSHHG OLPLW FRQWURO ZHUH LPSOHPHQWHG XVLC
HPLVVLRQ SROXWLRQ ZDV GRQH LQ (Q9L9HU

.(< :25'6 YDULDEOH VSHHG OLPLW FRQWURO XUEDQ PRWRUZD
VLPXODWLRQ IUDPHZRUN [IX]]\ ORJLF



6DGUA&ADM
8YRG

3UREOHPL ]DJX4HQMD XUEDQLK DXWRFHVWD
3ULQFLS XSUDYOMDQMD SURPMHQMLYLP RJUDQLpPpHQMH
2SLV RGDEUDQLK DOJRULWDPD ]D XSUDYOMDQMH SURP
5HJXODWRU SURPMHQMLYRJ RIJUDQLpPHQMD EUJLQH ]D\
-HGQRVWDYQL SURSRUFLRQDOQL UHJXODWRU RJUDQL
8SUDYOMDpPNL DOJRULWDP ]DVQRYDQ QD QHLJUD]JLWRN
6LPXODFLMVNR RNUX&HQMH 0$7/$% + 9,66,0 + (Q9LIHS5
6LPXODWRU SURPHWD 9,66,0
6LPXODWRU HPLVLMH 8WHWQLK SOLQRYD
3RYH]LYDQMH 9,66,0 D L 0$7/$% D
3URPHWQL PRGHO L SRVWDYNH
6LPXODFLMVNL UH]XOWDWL
% U]LQD
*XVWR i D
3URWRN
2JUDQLpHQMD EU]JLQH
9ULMHPH SXWRYDQMD XNXSQR XWUR&HQR YULMHPH L
5HG pHNDQMD QD GUXJRM XOD]QRM UDPSL U
5H]XOWDWL VLPXODFLMH LVSX4QLK SOLQRYD L pHVWL
7DEOLFH YULMHGQRVWL VYLK VLPXODFLMD
=DNOMXpDN

3RSLV VOLND

3RSLVY WDEOLFD

3RSLV JUDIRYD



8YRG

BUEDQH DXWRFHVWH RSVOX4XMX SURPHWQX SRWUD&QMX
SRGUXpMD WH WUDQJLWQL SURPHW .RPELQDFLMD WLK YUVW
]JDIJX4HQMD WLMHNRP YU3QLK VDWL 2VLP YU3QLK VDWL XUED
YUHPHQLPD YHOLNLK GRJDYDMD LQFLGHQDWD L VO 8] pLQM!I
SURPHWQR SRYH]DQLML D X] SULPMHQX VXYUHPHQH WHKQRO
SXWRYDQMH X XGDOMHQLMH GLMHORYH JUDGD V RE]JLURP QD
VUHGLQDPD QD GQHYQRM UDJLQL XJURNXMH GRGDWQX SURPH\
OMXGL QD SURVWRUX 5HSXEOLNH +UYDWVNH QDMpHEIUH SULMH'
PLOMHQLFL GD VX GDQD3iQMH DXWRFHVWH GL]DMQLUDQH ]D ¢
NDSDFLWHWD &WR NDR SRVOMHGLFX HWYHO YR E Y HADALBKX XVaHK:
XVSRUHGEL V GUXJLP YUVWDPD FHVWD VYH VH pH&iH MDYOMD

3RMDYD PDQMND NDSDFLWHWD SURPHWQLFD QDML]UDAF
QHPRJXUQRVW 4ALUHQMD LOL HNRQRPVND LVSODWLYRVW LVWR
SRVWDYOMD RJUDQLPHQMH QD LRQDNR VOR&HQL VXVWDY 3RML
QD]JLYD VH ]DJX&HQMH D GHaDYD VH NDGD SURPHWQD SRWUD?&
SUHRSWHUHUHQMD QDMpHEHH VH MDYOMDMX NRG XUEDQLK DX
L]JOD]JQLK UDPSL .DNR VX WH UDPSH SRYH]DQH V REOLAQML
JHQHUDWRUL YHOLNH SURPHWQH SRWUD&QMH SUHPD NDSDFLW
DXWRFHVWH QDMpH&iGH QH PRJX 4LULWL GDOMH SRWUHEQR M
QRVLOL V GRGDWQLP SURPHWQLP RSWHUHUHQMLPD -HGQR R
GRVWXSQLK L] GRPHQH LQWHOLJHQWQLK WUDQVSRUWQLK VXV
VXVWDYD &LOM MH WDNYLK VXVWDYD SRGL]DQMH UDJLQH X\
VLIXUQRVWL SURPHWD VPDQMHQMH HPLVLMD 3WHWQLK SOLQR

SURPHWQD SRWUDaQMD NRMD GROD]L L] XUEDQLK SRGU
SURPHWRP SUHGVWDYOMD GREUH SUHGXYMHWH ]D QDVWDQDN
QDMpHa&aUH VH QD]JLYDMX SURPHWQLP pHSRP 8 SURPHWQRM \
|IDIXaHQMD QD]LYD VH JODYRP XGDUQRJ &@RN YDOD 6WDWLD
PMHVWLPD XOD]QLK WH L]OD]QLK UDPSL LOL EOL]X SRGUXpMD

-HGQD RG XSUDYOMDpPNLK VWUDWHJLMD NRMD VH NRUL
DXWRFHVWDPD MH XSUDYOMDQMH MH SRBROX SRIPIVBOHVY ¥ R Bi
OLPLW FRQWUR®G/& Y&/ WDYL SULND]XMX LQIRUPDFLMX R R\



SURPMHQMLYLHQPDNRDURDEOH PHVVEFHRIIIRMRDBEFLYWXSD 96/
VXVWDY MH X PRIJXUQRVWL SRVWDYLWL RIJUDQLpHQMD EU]JLQH
WUHQXWQH SURPHWQH VLWXDFLMH ]D UD]JOLNX RG ILNVQLK SUI
VXVWDYL SUYL SXWD VX ELOL SUHGVWDYOMHQL X 1MHPDpPpNR
SULVWXSD ]D LPSOHPHQWDFLMX 96/& VXVWDYD 3UYL SULVWX
HIHNWX GRN MH GUXJL SULVWXS YLaH IRNXVLUDQ QD VSUMHpDp
SRVWRMHULK ]DJX&8HQMD VPDQMHQMHP SURWRND LOL SRVYV
+RPRJHQL]DFLMD EU]JLQH YR]JLOD VPDQMXMH UD]JOLNX EU]LQD
VWDELOQLML WH VLIXUQLML SURPHWQL WRN 6UHGQMD EU]LQI
PRJOH L]D]YDWL NULWLPQX IJXVWRUX L SRVOMHGLPQR X]JURNR
VPDQMHQMD SURWRND YL4H GMHOXMX QD VSUMHpPDYDQMH LOL
]IDIXaHQMD WDNR GD VPDQMXMX GRSXaWHQL SULOMHY YR]LOI
VXVWDYLPD LJUDYQR XWMHpH QD GLQDPLNX SURPHWQRJ WRND
EUJLQH QD SRMHGLQLP GLMHORYLPD XSUDYOMDQH GLRQLFH D>

.DNR EL VH 96/& VXVWDYL PRJOL XRSUH LPSOHPHQWLUD\
]IDGRYROMDYDMXuL XSUDYOMDpPNL |[DNRQ L SRVWDYLWL SULSDC
PRJOR QDSUDYLWL SRWUHEQR MH L]YU&GLWL WHVWLUDQMD X V
=D SRVWL]DQMH UHOHYDQWQLK UH]XOWDWD SRWUHEQR MH S
SURFHGXUX HYDOXDFLMH 8 RYRP GLSORPVNRP UDGX NDR VSR
NRPELQDFLMD WULMX SURJUDPVNLK SDNHWD ©6LPXODFLMVN
SURJUDPVNRP SDNHWX D X LVWRP MH WDNRyYHU ELOD SRNUHW
VX LJUDYyHQL X 0$7/$% SURJUDPVNRP SDNHWX D SUHX]HWL VX L
$OJRULWDP |DVQRYDQ QD QHL]JUD]JLWRM ORJLFL SUHX]HW MH
HPLVLMH &WHWQLK SOLQRYD NRUL&AWHQ MH SURJUDPVNL SDNF

&LOM MH RYRJ GLSORPVNRJ UDGD GDWL SUHJOHG WULMX
PHYyXVREQR XVSRUHGLWL QMLKRYD GMHORYDQMD QD SURPHW
SbubpHWDUD 8 UDGX UH GHWDOMQR ELWL REMDAQMHQ PRGH
WHVWLUDQMH L HYDOXDFLMX VLPXODFLMD SURFHV LPSOHPHQ\

5DG MH SRGLMHOMHQ X VHGDP SRJODYOMD 8 GUXJRP SRJC
XUEDQLK DXWRFHVWD 7UHUH SRJODYOMH RSLVXMH SULQFLSFE
EUJILQH 8 pHWYUWRP SRJODYOMX ELW UH REMDaAaQMHQL RGDEU
RIJUDQLpPpHQMHP EU]JLQH X] GHWDOMDQ SUHJOHG VYDNRJ RG DC
XSUDYOMDpPNRJ ]DNRQD WH QDpLQD IXQNFLRQLUDQMD 3HWR



RNUXAHQMD NRUL&WHQRJ ]D WHVWLUDQMH L HYDOXDFLMX X
SRYH]LYDQMD SURJUDPVNLK SDNHWD 8 @&4HVWRP SRJODYOMX
GRELYHQL VLPXODFLMRP 3RVOMHGQMH SRJODYOMH J]DNOMXplL
IDNOMXpDND L SULMHGORJD ]D GDOMQML UDG



SUREOHPL |DJXaHQMD XUEDQLK DXWRFHVWD

$XWRFHVWH VH GL]DMQLUDMX ]D SUX&4&DQMH YHUHJ PDNVL
RPRJIJXUXMH YLaAX UDJLQX XVOXaQRVWL X XVSRUHGEL V GUXJLP
XVOXaQRVWL GHILQLUD VH NDR JUXSD NYDOLWDWLYQLK PMH!
SURPHWQRJ WRND L QMHJRYH SHUFHSFLMH RG VWUDQH YR]DpPpD
SRYH]DQRVWL L]JJUDGQMD WDNYH SURPHWQLFH XYLMHN SUL"®
VNODGLaAWD LWG X VYRMX EOL]JLQX X NRQDpPQLFL VH QD DXW
GLPHQ]JLRQLUDQMD NDSDFLWHWD DXWRFHVWH WDNYH MH SURP
8QDWRpPp YHULP UD]JLQDPD XVOXaQRVWL L NRQVWUXNFLMV|
VOXpDMHYLPD VYHMHGQR PR4H GRUL GR SUHRSWHUHUHQMD Sl
SURPHWQLP ]DIJX&HQMLPD 1MLKRYD NDUDNWHULVWLND VX PD
WRND RGQRVQR PDQMD UD]LQD XVOXaQRVWL =DJXaHQMD VH G
NULWLPpQX YULMHGQRVW WH VH SURPHWQD PUHAaD QH PRaH QR
QDMpHAaUH GROD]L QD WLSRYLPD DXWRFHVWD NRMH VDGUAH Y
QD]JLYDPR LK XUEDQLP DXWRFHVWDPD 8UEDQH DXWRFHVWH YI
JUDGRYD MHU RPRJXUXMX EU]JR L VLIXUQR RGYLMDQMH SUF
SURPHWQLFH 8NROLNR VX VSRPHQXWH UDPSH L]JUDYQR YH]DC
PUHARP PRJX ELWL JHQHUDWRUL YLVRNH SURPHWQH SRWUD;:
NDSDFLWHWD JODYQRJ WRND DXWRFHVWH 3RGUXpMH JGMH SU
WRN GROD]H X PHYXVREQX LQWHUDNFLMX SR]QDWR MH SRG QD
SULND]DQD MH MHGQD WDNYD VWHOQNXD FR KM@V@L] M REBCIEARIWVXAWOHRQ F
XOD]D QD DXWRFHVWX L XpLQDN SUHOMHYD SURPHWD QD ORNL

Mijesto formiranja uskog grla

Efekt preljeva
& prometa
== mfif > 7 Gradska prometnica

60LND OMHVWR IRUPLUDQMD XVNR®JUOD L HIHNWL



3UL QDVWDQNX ]DJX4HQMD QD GLRQLFL DXWRFHVWH SRG X
VH ]DJX4HQMH NRMH VH ]DWLP aLUL X REOLNX &RN YDOD XQT
VPMHUX SURPHWQRJ WRND .DNR X WLP VOXpPDMHYLPD GROD]!
QDUX3DYDQMD VWXSQMD KDUPRQL]DFLMH EUJLQH QD JODYQRF
VPDQMHQMD IDNWRUD VLJXUQRVWL =DJX4AHQMD VH QDMpHAL
SRWUD&QMH WLMHNRP YU3aQLK VDWL RGQRVQR WLMHNRP UDQI
SXWXMX QD UHODFLML SRVDR aNROD YUWLiH GRP OHyXWLP
QMHJRYR SRQDADQMH RYLVL R SRQDEDQMX VXGLRQLND YUOR
]JDIJX3HQMD LDNR MH PRJXiH GRQHNOH SUHGYLGMHWL JGMH iH
1D XUEDQLP SRGUXpMLPD SRVWRML SUREOHP ZLUHQMD DXWF
PRJXiUH &4LULWL D WDNYR MH UMHBEHQMH VNXSR ]D UHDOL
HNVSORDWDFLMVNRJ JOHGLAWD ,] WRJ VX VH UD]JORJD SUREC
LQWHQJLYQLMH UD]JPDWUDWL XQXWDU GRPHQH ,76 D ,76 VH PR
L LQIRUPDFLMVNR NRPXQLNDFLMVND QDGJUDGQMD NODVLpPpQR.
SRVWL&H ]QDWQR SREROMADQMH SHUIRUPDQVD RGYLMDQMD ¢
URED VLJXUQRVWL SURPHWD XGREQRVWL L ]JDAWLWL SXWQLN
FLOMD L QD ELWQD SREROM&DQMD ]D GDYDWHOMH XVOXJD PU
> @

8SUDYOMDQMH SURPHWRP QD XUEDQLP DXWRFHVWDPD PRJ
-HGDQ RG QMLK MH VLJXUQRVW L XSUDYOMDQMH VLIXUQRAX
]OQDPDMQLMH 'RGDWQL NULWHULM MH XSUDYOMDQMH SURWRpC
8 VPDQMHQMX ]DJX4HQMD SRPRiX XSUDYOMDQMD SURWRpPQRAL
NRMD XJURNXMX ]DJXdaHQMH D WR VX SULOMHYQL WRNRYL WH
=D UMH4DYDQMH SURPHWQLK SUREOHPD QD DXWRFHVWDPD SR
WHKQRORAND UMHAHQMD NDR &WR VX SULPMHULFH

X 6WUDWHJLMH ]D VPDQMHQMH ]DIJX3HQMD SRSXW XSUDYO
DXWRFHVHMIP SHPHWHIMIQNVH XSUDYOMD NROLPLQRP YR]LOD
NRMD VH SULNOMXpXMX QD JODYQL WRN XUEDQH DXWRFHYV

X 96/& NRG NRMHJ VH LJUDYQR UHJXOLUD SURPHWQL WRN
LIPMHQRP RJUDQLPHQMD EUJLQH QD 906 X DV FLOMHP VP

2VQRYD UDGD RYDNYLK VXVWDYD WUHQXWQD MH UD]PMHQD
SURPHWQRM LQIUDVWUXNWXUL 'D EL WR ELOR RVWYDULYR



NRPXQLNDFLMVND LQIUDVWUXNWXUD SXWHP NRMH VH SRGDFL
NRULVQLND L SUXaDWHOMD XVOXJD XQXWDU VDPRJ VXVWDYD

JRNXV RYRJ UDGD ELW iH QD 96/& VXVWDYLPD RGQRVQ
RJUDQLPHQMD EUJLQD X RGQRVX QD WUHQXWQX SURPHWQX
DOJRULWPD XSUDYOMDQMD 6XVWDYLQSORBDUIQIVEOHR B RIHOB QLS
96/ NRULVWH SURPMHQMLYD RJUDQLPHQMD EUJLQHQNRMH SULN
9DULDEOH OHVVDNHQQDSMMIDM QDpPLQ YUZH XSUDYOMDQMH SUR
]JDIJX3HQMD YHOLNL SUREOHP SUHGVWDYOMDMX QHMHGQROLNH
GRODVND YR]LOD V SULOMHYQH UDPSH GROD]L GR SUHRSWHUH
SURPHWQRJ pHSD 8 WRP VH VOXpDMX SURPHWQL JDVWRM &LL
WDNRYyHU GRYRGL GR SRYHUDQMD PRJXUQRVWL VXGDUD MHU
SULOD]HULP EUJLQDPD GROD]JH GR NUDMD SURPHWQRJ UHGD |
7DNYD YRAQMD L]DJLYD QHSUDYLOQRVWL X RGYLMDQMX SURP|
YR]DPD MHU LP RQHPRJIXiUXMH SXWRYDQMH XMHGQDpPHQRP EU]JI
YU3aL SURPMHQX QDG IXQGDPHQWDOQLP GLMDJUDPRP RGJRYDL
QD NULYXOML X RVQRYQRP GLMDJUDPX SURWRN T + [DX]HuUH
VX QD VOLFL

gt bez V5L-a

ynagib - VSL

-
e

o
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SULQFLS XSUDYOMDQMD SURPMHQMLYLP RJUL

96/& VXVWDY SUYL SXW ELR MH SUHGVWDYOMHQ X 1MHPI
SURWRPQRVWL SURPHWQLFH SRVWRMH GYD JODYQD SULQFLSD
QbJoDabYD KRPRJHQL]DFLMVNL HIHNW RGQRVQR SRPRUX VP
YR]LOD SRVOMHGLPQR SURL]YRGL VWDELOQLML WH VLIJXUQLMI
VSUHpDYDQMH SRMDYH LOL UMH&AaDYDQMH SRVWRMHULK SURPH
YR]LOD SRPRUX SURPMHQMLYRJ RJUDQLpHQMD EU]JLQH 6UHG(
YULMHGQRVWL NRMH EL PRJOH SURX]JURpPLWL NULWLPQX SURP
2SUHQLWR VH 96/& VXVWDYL QDMpH&UH GLMHOH X GYLMH JUXS|

X 96/& VXVWDYL ]DVQRYDQL QD YUHPHQVNLP XYMHWLPD
DXWRFHVWDPD JGMH VX SRMDYH PDJOH OHGD NL&H LOL (
pPHVWR XWMHFDMDQ IDNWRU QD VLIXUQRVW SURPHWQLFH
YUHPHQVNLK XYMHWD GR NULWLpQH WRpPNH VPDQMXMH RJ
NDNR EL VH VPDQMLOH PRIJXUQRVWL QDVWDQND LQFLGHQV
$/,1(%$ > @ RGQRVQR GMHOXMX SUHYHQWLYQR

X 96/& VXVWDYL ]JDVQRYDQL QD ]JDJXG@HQMLPD NRML NDGD YR
JUDQLFX DNWLYLUDMX XSUDYOMDPNX VWUDWHJILMX NRMRF

6PDQMHQMH EU]JLQH PR&aH VH GHVLWL DXWRPDWVNL SU
XSUDYOMDQMD LOL UXpQR SUHNR FHQWUD |]D XSUDYOMDQMH I
SULVWXS DXWRPDWVNH SURPMHQH RJUDQLPpHQMD EU]JLQH .DI
96/& VXVWDYD QD DXWRFHVWL PRJX VH QDYHVWL

X VPDQMHQMH YUHPHQD SXWRYDQMD

X SRX]GDQLMD YUHPHQD SXWRYDQMD

X VPDQMHQMH EURMD SDGD SURVMHpPQH EUJLQH JODYQR
X VPDQMHQMH HPLVLMH 3WHWQLK SOLQRYD



X YHUD LVNRULAWHQRVW SURPHWQLK WUDND
X XMHGQDpPHQLML YUHPHQVNL LQWHUYDO VOLMHyHQMD
X VPDQMHQMH EURMD LQFLGHQWQLK VLWXDFLMD

.DNR EL 96/& VXVWDYL |][DVQRYDQL QD JDIJX&aHQMLPD LOL ]C
GREUR SUHGYLGMHWL NULWLPpQX ORNDFLMX 2YD VWUDWHJIL!
QHGRVWDWDN GD MH SRWUHEQR XORALWL PQRJR UHVXUVD L
NULWLpQH YULMHGQRVWL ]D RGDEUDQX VHNFLMX DXWRFHVWH
SRPDNX VWYDUQH NULWLPpQH WRpPpNH VDPRJ SURPHWQRJ WRND
FHVWL LOL SRYHUDQMHP UHODWLYQRJ XGMHOD WHUHWQLK YR
RYLP SUREOHPLPD PR&H VH NRULVWLWL SULVWXS HYDOXDFL
PMHUHQMLPD GRELYHQLK SXWHP UD]QLK RVMHWLOD X VWYDUQC
NULWLpQLP YULMHGQRVWLPD DXWRFHVWH YUOR VOLPpQR QD
SULOMHYQLP WRNRYLPD 2YD PHWRGD VH SRND]DOD YHRPD
YULMHGQRVWL ]DX]JHUD DXWRFHVWH QD ORNDFLMDPD VD ]QD}
2YDNDY SULVWXS SRWSRPRJQXW DOJRULWPLPD RGOXpLYDQWN
NULWLPpQLK WRpPpDND NRULVWL VH X YHULQL 96/& VXVWDYD NDN
2YLP QDpLQRP VH LIEMHJDYD SRWUHED ]D ]DPRUQLP XPMHUDYL
5DJ]ORJ WRPH SUDUHQMH MH XYMHWD VWYDUQRJ SURPHWQRJ V

,DNR VH X SUDNVL NRULVWL YHUL EURM UD]JOLpLWLK DOJRU
QDSUDYOMHQD MH XVSRUHGED XpLQND NRUL&AWHQMD UubD]OLDpL
LGXUHP SRIJIODYOMX 7DNRyHU QMLKRYL uUH XpLQFL ELWL SULN



2SLV RGDEUDQLK DOJRULWDPD ]D XSUDYO
RJUDQLPHQMHP EUJLQH

9HU MH VSRPHQXWR NDNR VH 96/& PR&H SRGLMHOLWL X G
SUYX JUXSX XOD]L SURPMHQD RJUDQLPHQMD EU]JLQH QD RVQRY
7DM VH QDpPLQ XSUDYOMDQMD YHULQRP NRULVWL X VOXpDMX
QHVUHiUH JXVWD PDJOD PRNUH FHVWH L VOLPQR WH RQ QLM
XNOMXpXMH UHDNWLYQH 96/& UHIJXODWRUH NRML PLMHQMDMX
VWDQMH QD DXWRFHVWL XWYUYyHQR SRPRiUX VHQ]JRUD 1D RVQF
96/& DOJRULWPL L]JUDpXQDYDMX RGJIJRYDUDMXiD RJUDQLpPHQM
YHULQRP NRULVWL NDNR EL VH XQDSULMHGLOH NDUDNWHULYV
UHJXODWRUL ]DVQLYDMX VH QD NODVLPQRM QHJDWLYQRM SRY
UHJXODWRUL |D 96/& 3UYD GYD WHPHOMH VH QD WHPHOMQR!
SUHPD YULMHGQRVWLPD EUJLQH NDR A4WR MH SULND]DQR QD
ORJLNH |]D LJUDPpXQDYDQMH JUDQLpPQH YULMHGQRVWL EU]JLQH
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-HGQRVWDYQL SURSRUFLRQDOQL UHJXODWRU RJU

-HGQRVWDYQL SURSRUFLRQDOQL UHJXODWRU RJUDQLpPHQ!
NRML MH SUHWKRGQR RSLVDQ XpLQLR MR4 MHGQRVWDYQLMLP
DNWLYQR NDGD MH YROXPHQ JODYQRJ WRND SURPHWD YUOR
AHOMHQR ]DX]HiUH LPD VPLVOD 3RYUK WRJD GLQDPLpQD YDU
VDPR NDGD VH GRJRGL SRUHPHUDM NDR 2WR MH QHVUHGD LOL
WDNYRM MH VLWXDFLML WHENR SUHGYLGMHWL 8HOMHQX JXVW
SDG NDSDFLWHWD L JHRPHWULMH DXWRFHVWH > @ ,] WRJ
EUJLQH RJUDQLpPHQMD NRML SULNODGQR UHDJLUD QD SURPMH
AHOMHQRM JXVWRUL

B3UHWSRVWDYLPR GD MH VHIJPHQW DXWRFHVWH SRGLMHOM
GD VH SRUHPHiUDM GRJRGLR X QDMQL]YRGQLMHP RGMHOMNX
X]JYRGQR RG RGMHOMND 1 ELOL EL DNWLYQL L UHDJLUDOL EL
UHJXODWRU EUJLQH GRQRVL RGOXNH WHPH@MHQUWDPRQADNWLY Q
QRYX JUDQLPQX YULMHGQRVW > @ $JUHJLUDQH YDULMDEOH
QDG]RUD SURPHWD 3URFLMHQLWL VH PRJX L YDULMDEOH VW
QDUHGEHQH V6] /DI QYN IGKMEH MY ULMHPH GLVBUMM L]DFLMH
SRILWLYDQ FLMSFOULLWURM GHMULDMR]QWHDMD VNXS LQGHNVD FH
VHNFLMD X NRMLPD VH UHJX O %R} GIWDYDL fY QM M DEEL] X QUHH JIXHONDD,
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%U]JLQD SURWRND SURPHWRWRYWDMWRIPRRIGKOMNXD MH VD
YHU VSRPHQEWRMWNRWLYQD RJUDQLpHQMH EUJLQH R VYDNR
]DGDQRP RJUDQLPHQMX EH]DRW MFNWLLY]QR MODQRMYH YULMHGQ]
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.RULVWHIiUL RVQRYQX MHGDBFGRBEK S6RW BND BURPH.WD
PRAH VH L]UD]LVBB NDRGISEBW IPMRBAH RGUHGLBWIBRGQRVRP
SULND]DQLP QD VOLFL

8SUDYOMDpPNL DOJRULWDP |[DVQRYDQ QD QHL]JUD]L

$OJRULWPL NRNWD S POV QLPDMXDALURNR VH NRULVWH X 96
VYRMLK UD]XPOMLYRVWL L MHGQRVWDYQRVWL SULPMHQH 8
RJUDQLPHQMD EU]JLQH RGUHYHQD VX QD RVQRYX XQDSULMHG S
RGUHYyXMX SRQDADQMH DOJRULWDPD *ODYQL SUREOHP DOJRI
SUHGORAHQLK X OLWHUDWXUL UHODWLYQR JUXED ]D UHJXOL!L
LQGXFLUDQD MH NRULAWHQMHP VWURJLK SUDYLOD QD NRMLPD
QH PRJX DGHNYDWQR SUHGVWDYOMDWL SURPHWQH VLWXDFL!
WRNRYD SURPHWD 96/& NRMH VH ]DVQLYD QD QHLJUD]JLWRM ¢
SURYRGH RGYDMDQMH GRPHQD DWULEXWD X QHNROLNR SUHNC
VH QD NRULAWHQMX QHL]JUDJLWH ORJLNH D SRYROMQLML MH ]I

X QH ]DKWMHYD PDWHPDWLpPNL PRGHO ]ERJ WRJD QLMH

Xx PR&H NRULVWLWL QHSRWSXQH L QHSUHFL]QH LQIRUPD
VXVWDYD SUHPD QHNRQJLVWHQWQRP GRWRNX XOD]QLK

X QD L]OD]X UHJXODWRUD VH GRELYD EOD&D RVFLODFLM

X SRIJRGQLMD MH ]D NRPELQDFLMX REMHNWLYQRJ L VXEN

X MHGQRVWDYQD MH ]D SRGH4ADYDQMH PLMHQMDQMHP
SULSDGDMXiULK IXQNELMD



8 RYRP GLSORPVNRP UDGX XSUDYR MH DOJRULWDP |]DVQLY
NDR WUHuUL DOJRULWDP SRPRUX NRMHJ MH QDSUDYOMHQ XSUD
QDpLQ XSUDYOMDQMD SUHGORAHQ MH X UDGX > @ RGDNOH MH
L YUVWX XOD]QLK YDULMDEOL NDNR EL RGJRYDUDOR PRGHOX N
YUVWD UHJXODFLMVNRJ VXVWDYD |]DVQLYD VH QD wWUL JODYQ
LIJUD]JLWH YULMHGQRVWL NRMH VH QDOD]H QD XOD]X NRQWUT
YDULMDEOL GHILQLUDQLK IXQNFLMDPD SULSDGQRVWL .DR XOL
SURPHWQLK SDUDPHWDUD SURWRN L JXVWRUD 'UXJL NRUDN
NRUDNX SURFMHQMXMX VH VYD SUDYLOD SDUDOHOQR QD RVQF
WXPDpHQMH ORJLPpNLK RSHUDFLMD ,]OD] RYRJ NRUDND NRPEL
SUDYLOD NUR] SURFHV DJUHJDFLMH .RQDPpQL NRUDN SURYRG
QHLJUD]LWLK X LJUD]JLWH WH NRQDpPQR X HIJ]DNWQX YULMHGQR
DOJRULWPD 1D VOLFL SULND]DQD MH VKHPD QHL]JUD]JLWRJ VX
X >@ 3UDYLOD NRMD RGUHYyXMX NRQWUROHU ]DVQRYDQ QD
NULYXOMD NRULVWL VH |]D RSLVY SUDYLOD SURWRND D WUL W
SRGUXpMH JXVWRiUH &WR MH SOWLNDDQROOY VIOGCNRPIOS 6O YRMD |
VXVWDYD QDOD]H VH SUDYLOD NRMD VH QD]JLYDMX ED]JRP ]QDQ
HNVSHUWQRJ PLAOMHQMD L VXVWDYVNRJ ]QDQMD 3UDYLOD NR
PRJX VH LJUD]JLWL X IRUPDWX NRML VOLMHGL

$.2 SUHPLVD! 21'$ SRVOMHGLEFD!

7DNRYHU SRVWRML PRIJXUQRVW NRPELQDFLMH QHNROLNR SUHP
VOXpDM X

$.2 SUHPLVD ', ,/, SUHPLVD !, ,/, SUHPLVD ! 21'$ S

6YD SUDYLOD VH RFMHQMXMX X QHL]JUD]JLWRP VHWX WHRULMD N
SRSXW NRPSOHPHQWD SUHVMHND L XQLMH VNXSRYD 3UDYLO|!
WDEOLFL 7DEQMFDLOD pHWLUL YLGOMLYR MH NDNR L]QRV SUR'
XSUDYOMDpPpNRJ DOJRULWPD VD GXSOLP IDNWRURP WLPH VH S
SULGRQRVH VWYDUDQMX XVNRJ JUOD 2GQRVQR VYDNL WHAL
SubvyLob SUHGVWDYOMD SULRULWHW GRGLMHOMHQ VYDNRP F
SubYLOD WUL L pHWLUL SRVWDYOMD YHUL SULRULWHW SUL SR
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6LPXODFLMVNR RNUXAHQMH 0$7/%$% += 9,66,0 %

.DR &WR MH YHUO VSRPHQXWR DOJRULWPL XSUDYOMDQMD
0$7/$% SURJUDPVNRP SDNHWX .DR XOD]QL SRGDFL NRULVWH V
VWDQMD GRELYHQH GHWHNWRULPD D] N\OURIUDPYNRIMIDR 8 @ X
RJUDQLpHQMD EU]JLQH 1D NUDMX VLPXODFLMH X]JLPDMX VH L
SURJUDPVNL SDNHW (Q9L9HU SRPRUX NRMHJ MH PRJXUH L]YUA&!
NRMHJ GROD]L JERJ LVSXaQLK SOLQRYD JHQHULUDQLK RG VWI
XVSRUHGEX NROLPLQH LVSXa@QLK SOLQRYD ]D VYDNX RG VLPXO

SULND]DQD MH EORNRYVND VKHPD IXQNFLRQLUDQMD MHGQR
9,66,0 £+ (Q9L9HU RGQRVQR UDGL VH R SRMHGQRVWDYOMHC
LWHUDFLMH (Q9L9HU QLMH DXWRPDWVNL SRYH]DQ YHUO MH SRV
SR IDYUGAHWNX VLPXODFLMH

6OLND + %ORN VKHPD XSUDYOMDQMD VLPXODFLMRP X] SRPRI
SOLQR®D

6LPXODWRU SURPHWD 9,66,0

6LPXODFLMH SURPHWD RGYLMDMX VH X RYRP UDGX NRUL
SURJUDPD 9,66,0 GRELYHQRJ QD NRULAWHQMH RG WYUWNH 37
UDGD 6LPXODFLMH VH UDJOLNXMX X GYLMH VNXSLQH PLNUR
PLNURVNRSVNRM VLPXODFLML VH VYDNL HQWLWHW DXWRPRE
LQGLYLGXDOQRM UD]LQL WM SUHGVWDYOMHQ MH J]DVHEQLP F
NRML VX SRVWDYOMHQL XQXWDU VLPXODFLMH D WLpX VH UD]P



UHDNFLMD L VOLpPpQR -HGQDNR YULMHGL L ]D LQWHUDNFLMX L]I
SUDWH RVLP SRVWDYOMHQLK DWULEXWD ILJLNDOQD SUDYLOL
SDN SURPDWUDMX SURPHWQL WRN D ]JERJ GRYROMQR SRRSUH!
IOXLGRP NRML VH SRQD&D SR SUDYLOLPD PHKDQLNH IOXLGD
PLNURVNRSVNRP PRGHOX VLPXODFLMH RGQRVQR NDNR MH YH
YR]LOD X WRNX X] SUHWSRVWDYNX GD VH WDNYR SRQD&a@DQMH P
WRJD VH NRULVWH SDUDPHWUL NRML RSLVXMX NUHWDQMH QD
EUILQD LQWHUYDO VOLMHYHQMD L UD]PDN YR]LOD > @ 9,66,
NRPXQLNDFLMX VD YDQMVNLP SURJUDPLPD aWR RPRJXUXMH

QMLKRYRJ L]YRYHQMD SULVWXS LQIRUPDFLMDPD VD GHWHNW
VYDNX RG tHOLMD DXWRFHVWH 3RVOMHGLPQR VH WLPH RPRJX
VLPXODFLMVNLK WHVWLUDQMD SRPRUX LVWRJ QD RVQRYX UH]X

6LPXODWRU HPLVLMH aWHWQLK SOLQRYD

(PLVLMH aWHWQLK SOLQRYD SRVWDMX VYH ELWQLMH X
SRVWRMDQMX SRWHQFLMDOQLK QDpLQD VPDQMHQMD HPLVLMI
SURJUDPVNL GRGDWDN (Q9L9HU NRML MH ]JDVQRYDQ QD 9(56,7
PRJXUH MH SURXpDYDWL HPLVLMX ]DJDYHQMD NDR SRVOMHGI
VLPXODFLMH (Q9L9HU MH X PRJXiQIRVIWROL]UGDWKYQ MKL LH/FSALQY
SOLQRYD QD RVQRYX SRGDWDND GRELYHQLK L] VLPXODFLMH N
XVSMHEQR L]YUAHQH VLPXODFLMH X SURJUDPVNRP SDNHWX 9,6
PR&H JUDILpNL SULND]DWL NRQFHQWUDFLMH HPLVLMH AWHWQ|
NRULAWHQRP X VLPXODFLML 3UL WRPH NRULVWL EUJLQH DNFH
WRND L] UH]XOWDWD SURPHWQH VLPXODFLMH WH SDUDPHWUH
SDNHWX NDNR EL LJUDpXQDR NRQNUHWQH HPLVLMH A&WHWQLK S
VX SRVWDYNH GRVWXSQH X (Q9L9HU SURJUDPVNRP SDNHWX L]
YR]LOD 'RVWXSQL SDUDPHWUL VX

X YUVWH SURPHWQLFH QD NRMRM VH RGYLMD VLPXODFLMD I

X WLS YR]LOD ]D RGDEUDQX NDWHJRULMX NRML RGJRYDUD S
WLS YR]JLOD VUHGQML WLS YR]JLOR L ODNL WLS YR]LOD RC

X VWDWLVWLpND UDVSRGMHOD J]DVWXSOMHQRVWL JRULYD
SRGDFLPD L] 9,66,0 VLPXODWRUD



X GLVWULEXFLMX VWDURVWL YR]LOD JGMH MH YLGOMLYR N
JRGLQD GRQMD JUDQLFD SURVMHpPQH YULMHGQRVWL MH

JRGLQD
x UDVSRGMHOD R OHJLVODFLML HPLVLMD WDNR]YDQL (XUR
SRGUXpMD (XUR L

X SRGDFL R SURVMHpPQRM HPLVLML &2

3ULPMHU SDUDPHWDGBOLMB YLGOMLY QD VOLFL

60OLND SRVWDYNH GRVWXSQH X (Q9L9HU SURJUDPVNR

SBRYH]LYDQMH 9,66,0 DL 0$7/$% D

8 VYUKX WHVWLUDQMD XSUDYOMDpPpNLK DOJRULWDPD ]D 9
PRGHO DXWRFHVWH VD pHWLUL OGHOLMH XQXWDU PLNURVNRSE



DOJRULWDP LPSOHPHQWLUDQ MH XQXWDU 0$7/$% SDNHWD D
VXpHOMD pLPH MH RPRJXUHQD PHYyXVREQD LQWHUDNFLMD L]PH
LQWHUDNFLMD WLMHNRP VLPXODFLMH a4WR MH YHU UDQLMH VS
SRPRUX SURJUDPVNRJ NRGD QDSLVDQRJ X 0$7/$% SURJUDPVN
9,66,0 X 3RGDFL R SURPHWQRP WRNX SULNXSOMDMX VH L UD{
0$7/$% X NRMH SULVWXSDMX SRVWDYOMHQLP VHQ]RULPD SUI
9,66,0 X 7UHQXWQH RGOXNH R RIJUDQLPpHQMX EU]JLQH NRMH SU
aboMX X 9,66,0 QD SULSDGQH 906 VXVWDYH 1D VOLFL 3U
VLPXODFLMVNRJ RNUXaHQMD ]D WHVWLUDQMH DOJRULWDPD 96

6OLND %ORNRYVND VKHPD VLPXODFLMVNRJ RNUXaHQMD ]

BURFHV L]YyuabYybQMD VLPXODFLMD ]D VYDNL RG DOJRUL\
0$7/$% VNULSWH NRMD SUYR LQLFLMDOL]JLUD &20 VXpHOMH SL
PRGHQS[ OWMUGDWRWHNH 3UYD VDGUAL SRGDWNH R SDUDPH
PRGHOD NDR a4WR VXOERMWKRIRRFX NRMILEK MH L]JUDYyHQ PRGHO
SURPHWQH SRWUDaQMH SRGDWNH R WLSRYLPD YR]JLOD GLVWL
VOLMHYyHQMD YR]LOD PRGHO SUHVWURMDYDQMD YR]LOD LWG
VH QDOD]JL RNR VDPH SURPHWQH PUH&H NDR a&WR VX QSU YHOL
GLMHOD PUHaH L]ERU DWULEXWD X UDGQRP VXpHOMX LWG 3R
VLNRMD VDGUAL LQIRUPDFLMH R VYLP VLIJQDOQLP JUXSDPD
SURPHWD 1DNRQ a4WR VX VH VYH GDWRWHNH XpLWDOH SRNU
VLPXODFLMH SRSXW GXOMLQH WUDMDQMD VLPXODFLMH LQLF
VLP XODF LWL XHD@IOLR @ RAHMIBY O M DQUVEH 3RIPRDIKHWO ODpLWLK XOD



YULMHGQRVWL RGQRVQR SDUDPHWUD VMHPHQD PLMHQMDMX
XYLMHN LVWL WLSRYL YR]JLOD JHQHULUDQL X LVWRP WUHQX WH
DXWRFHVWH VLOD]QD UDPSD LOL JODYQL WRN L VOLpQR pL
SURPHWQRJ WRND WM VYH VH UDJOLNXMX SR GLVWULEXFLMEL
QDYHGHQRJ SDUDPHWUD > @ 1DNRQ LQLFLMDOL]DFLMH SRNU
SRNUHUH VLPXODFLMD X 9,66,0 X 6YDND LWHUDFLMD X WRM
YUHPHQVNL NRUDN VLPXODWRUD -HGQD LWHUDFLMD QDYHG
VLPXODKLM@RVXVG2YRP L]YHGERP GRELYD VH GRMDP NRQWLC
VH ]JERJ UDpXQDOQH VQDJH QHSULPMHWQR EUJR RGYLMD VYD!
NRUDND RGYLMD VH UHDNFLMD GHWHNWRUD X 9,66,0 X QD SRG
SURODJH L]QDG QMLK ,PSXOVL GRELYHQL WLP SXWHP NRQWLQ
X PDWULFX SUHGYLYHQX ]D GHWHNWRUVNH LPSXOVH D RYLVQR
5D]JOLNXMHPR SULVXWQRVW YR]JLOD QDG GHWHNWRURP L EUJLQ

@ SDUDPR@WDULMDMX VH SURUDPXQL SDUDPHWDUD WRND L F
SRNODSD YUHPHQVND UHJROXFLMD VD YUHPHQVNLP RGVMHpNR
VSUHPOMHQH SRGDWNH L] PDWULFD L SRPRUX NUHLUDQLK IXQ!
L SURWRN YR]LOD ]D VYDNX GHOLMX 7DNR GRELYHQH YDULMDE
96/& DOJRULWPD D SRKUDQMXMX VH X NRQDPpQX VBDWULFX U
SDUDAHWROD]L VH GR DNWLYDFLMH DOJRULWPD 96/& D 96/& C
YULMHGQRVWL YDULMDEOL L] PDWULFH UH]XOWDWD WH QD RV(
VOXpDMX 6368 SOGID®URSRUWLR QD ® NS HHHG XRIMWRIRID @ BUH Y H QL
IRUPXOD D X VOXpDMX UHJXODWRUD JDVQRYDQRJ QD QHL]JUD]L
RSLVDQLK X SUHWKRGQRP SRJODYOMX O9ULMHGQRVW RJUDQL}
UH]XOWDWD D FLMHOL SURFHV VH SRQDYOMD WLMHNRP VLPX(
VYL SRGDFL VH VSUHPDMX QD GLVN SURFHV SRPLQMH SRQRYR
EURMD VLPXODFLMD 8 RYRP GLSORPVNRP QDSUDYOMHQR MH S
L] JIDGQMHJ VNXSD RG VLPXODFLMD |]D VYDNL RG DOJRULWD
iH VH YUALWL XVSRUHGED



SURPHWQL PRGHO L SRVWDYNH

SRPRUX PLNURVNRSVNRJ VLPXODWRUD 9,66,0 WYUWNH 379
DXWRFHVWH V WUL SURPHWQH WUDNH QD JODYQRP WRNX W
8SUDYOMDpPND ORJLND |]D VYDNL RG DOJRULWDPD 96/& D LPSOH
SURJUDPVNRP SDNHWX pLMD MH NRPXQLNDFLMD VD VLPXODWRL
&20 1D WDM VH QDpLQ RPRIXUXMH XSUDYOMDQMH SURPHWQRI
NRGD QDSLVDQRJ X 0%$7/$% SDNHWX 3RVOMHGQML NRUL&AWHQ
MH NRULVWLR |]D L]JUDpXQ HPLVLMD AaWHWQLK SOLQRYD L NRMI
SDNHWX 9,66,0

ORGHO DXWRFHVWH NRML MH SUHX]HW L] L]YRUD > @ SRGLI
R]QDpHQ MH QD VOLFL JGMH MH SULND]DQD VNLFD PRGHOD X
8 SUYH WUL GHOLMH YU&H VH SURPMHQH RJUDQLpPHQMD EU]JLQF
VPMHUX RGYLMDQMD SURPHWD JOHGDMXiL VD OLMHYD QD GH
VOLMHGHUX tHOLMX QH SRVWRMH SRGDFL X VWYDUQRP YUHPH
L]YUSLWL SURPMHQH RJUDQLPHQMD EUJLQH XQXWDU LVWH 'XC
UHOLMH pNRRLUP@ X P@ INR®»> OGHOLML GYD LPD X)®DD]@X¥ WDPSXX U
V GRN VH SUHRVW D OXD RO P QD WHRS.MM U p WW LD VQRE RMNR N R X C
SURVMHNX MH SRYHuUDQ ]D X RGQRVX QD PRGHO L] > @

6OLND 6NLFD PRGHOD XUEDQH DXWRFHVWH NRUL

906 ]|D SULND] SURPMHQMLYRJ RJUDQLpHQMD EU]JLQH QDOD
UHOLMBURPHWQL WRN X VOXpDMX VLPXODFLMVNRJ WHVWLUDQ
WHUHWQD YR]JLOD RNR L DXWREXVL RNR *ODYQL
SRWUDAQMX RJ@GK RG WRJD SURPHWD RVWDMH QD JODYQRP \
LIOD]QRNM UDWRLMH L V SUYRP XOD]J]QRP UDPSRP JGMH MH SURI



¥R]J@aK 80D]QL WRN YR]LOD QD GUXJRM XOD]QRM UDPSL PLWN
IXQNFLML NRMD MH SULND]DQD QD JUDILNRQX YLGOMLYRP QD

60LND SURPMHQD WRND YR]JLOD QD GUXJRM XO

ODNVLPDOQD YULMHGQRVW RSWHUHGHQMD SRVWLAH VH RN
SROD VDWD 7DM YUHPHQV NN QMW HWMPORY B RRY WpBOYRPMMRQH S
]JD WDM SHULRG/RJ@RYYDNYLP SRGHADYDQMHP SURPHWQH SRW
VWYDUDQMH SURPHWQH JXA&YHUX SIRIXUE XWX RANHR SRV B 8 HIDRP § |
WRNRP XQDWUDJ SUHO MV YV B WD V3R ¥ HIFHOUWDWK X QRUPDOQRP
2YDNR VWYRUHQD SURPHWQD VLWXDFLMD SUHGVWDYOMD JODY
SRVWDYOMHQH XLiH®RMBBDYDQMH SURPHWQRJ PRGHOD QLMH
VPDWUD SRWUHEQLP JERJ WHRUHWVNH SULURGH VDPRJ PRGHC
UHDOQH RNROLQH |D NRMX VH WUDAL YDULMDQWQR UMH&HQMH
X] SRPRi DOJRULWDPD QDVXSURW VOXpDMD EH] XSUDYOMDQM
NDNR VH SRNX4DOR VWYRULWL &WR UHDOQLMX VLWXDFLMX S
JODYQRJ WRND 1DpLQ QD NRML YR]JLOD XOD]JH L L]OD]H V JC
SDUDPHWDUD NDR &WR VX LQWHUYDO VOLMHyHQMD YR]JLOD Q
YR]LOD L SDUDPHWUL NRG SURPMHQH SURPHWQLK WUDND .DN
XYMHWLPD SRGH&HQL VX SDUDPHWUL NRML VX PRGHO SULEOL:
X VYUKX GRELYDQMD aWR UHOHYDQWQLMLK L YMHUQLMLK U]
'LHGHPDQQ PRGHO .DR ELWQLML SDUDPHWL :LHGHPDQQ
XGDOMHQRVWL L]PHyX YR]LOD WR® HXRR P|IDE WNRLM DQXV H QDX \RGS



Ww YDULMDFLMH VOLMHYHQMD NRMH PRJX ELWLW® GR PHWL
DNFHOHUDFLMD RN \@MH\DWBHEORHUDPBPLMDP @UL]|QBHLQGA RBG L >
SDUDPHWUL :LHGHPDQQ PRGHOD SULND]DQL VX QD VOLFL
VX QD VOLFL D SDUDPHWUL ERpQLK UDGQML SULND]DQL VX (

60LND 3DUDPHWUL :LHGHPDQQ PRGHOD



60LND 3DUDPHWUL SURPMHQH WUDNH

60LND SDUDPHWUL ERpQLK UDGQML



6YDND LWHUDFLMD VLWXOPEQRK@RBLMKXODFLMD WLMHNRP
LWHUDFLMH LPD YWRWDM MRB WLPH RPRJXUHQD SUHFL]QD GH
LPSOHPHQWLUDQLP GHWHNWRULPD XQXWDU PRGHOD 3ULNXSC
0$7/$% D L VYDWLMH WH QD RVQRYX QMLK UDpXQDMX SRWUHE
SURPHWQL WRN JXVWRUD EU]JLQD L SURWRN D NRMH VH |DW
*XVWRUD VH ]DVQLYD QD RPMHUX UD]JOLNH EURMD XOD]QLK L
UHOLMH 7D YULMHGQRVW SULEUDMD VH JXVWRUGL X GHOLML L]
LWHUDWLYQL SRVWXSDWXL iIHHDAMXDL) XOMW®RD H ]D

. (oA FQYinA-
€L é(?‘ EF erRQi U|BO(|

JGMH VX

x € WUHQXW QDNRW WHRGDMYX. >NP YR] WUDN@
x €éFs + JXVWRUDNVRUW MHOXML >NP YR] WUDN@
X Ojnet EURM XODI]IQUK YROLOIX X

X Ofvw=ty EURM L]OD]IQUK ¥RDLOIH L]

X H+ GXQWHQIDHOLMH >NP@

,JUD] SUHGVWDYOMD ]JDGRYROMDYDMXiX WRpPQRVW L]JUDD
X VYL GHWHNWRUL UDGH LGHDOQR RGQRVQR QH SRVWRMH JU
SULVWXS LPD QHGRVWDWNH JERJ VWYDUQH JUH&NH GHWHNWR
DNXPXOLUDQMD JUHAND EL PRJOD ELWL SUHYHOLND WH MH |
SURPLMHQLWL SULVWXS RGUHYLYDQMD JXVWRi{iH WRND 2YR M|
LVWUD&LYDQMD MHU VH RYDM UDG QLMH EDYLR WHPDWLNRP
JXVWRiUH 9LGOMLYR MH NDNR IRUPXOD L]UDpXQD WRND LPD X
MH WDNR SRWUHEQR UH]XOWDW SRGLMHOLWL V EURMHP WUD!
SURPHWQRM WUDFL NRMD VH NRULVWL X DOJRULWPLPD

BUHGQMD EU]JLQD SUHGVWDYOMD NYDQWLWDWLYQX PMHU>
WRND 8 RYRP UDGX L]UDpXQ VUHGQMH EUJLQH SUHGVWDYOMD
XOD]X X GHOLMX L L]OD]X L] LVWH @HOLMH



Boby _ By Ky
e
FyL L———

JGMH VX

Xx B+ VUHGQMD EW]LQD X GHOLML
AR
J

XQXWDU YUHPHGENRIWH /RGELYDKOMHQD V EURMHP GHWHN)\

X + VXPD EU]LQD GHWHNWLUDQLK YIRJXODHQDMXHM RMWRBRM (

X @ + VXPD EUJLQD GHWHNWLUDQLK Y R/H GilH @LOM & HLVYRNI MR
XQXWDU YUHPHGQEINRJI WA VEREGYMOIDMHQD V EPRMHP GHWHN

x @i R YUHPHQVNL LQWHUYDO L]PHYyX VYDNRJ L]JUDpXQD SU
@

,JUD] LPD MHGDQ QHGRVWDWDN 8 VOXpDMX NDGD QHPD
QD NUDMX UHOLMHEP iX @MHDBW Q REGHUNNWROD X EURMQLNX SRSULP
7DNR GRELYHQD EU]JLQD XVWYDUL MH XSROD PDQMD RG VWYDI
GYD .DR QRWX ]D GDOMQML UDG RVWDYOMD VH SRYHUDQMH
LPSOHPHQWLUD GRGDWQD JUXSD GHWHNWRUD QD VUHGLQL WV°
SRNXaDOR VH aWR YLa&H GUAaDWL VWYDUQLK PRJIJXUQRVWL L
SULPMHQMLY X VWYDUQRM VLWXDFLML GDNOH VXVWDY X NRM
QDpLQED SULNXSOMDQMD SRGDWDND L YUVWH SRGDWDND GRVW

BURWRN QD GHWHNWRULPD SRpLYD QD XNXSQRP EURMX
YUHPHQRP WUDMD®MB X R RHYDWRDULMHPH NUDiUH RG MHGQ!
SULODJRGED L]JUD]D NDNR EL VH SURWRWRKER | 1OD RSQ IWN/D]MIRK X
SHW PLQXWD UHJXODWRU ]D 96/& SULVWXSD SRGDFLPD EU]L
RJUDQLPHQMH EUJLQH NRMX GDMH NDR L]OD]QX YULMHGQRVYV
GHILQLUDQD SUDYLOD ]D RGUHYLYDQMH QRYLK RJUDQLpPHQMD
]JDVQRYDQ QD QHL]JUDJLWRM ORJLFL LPD SUDYLOD X REOLNX VN
SRPRUX ),6 SDNHWD X 0$7/$% X SUHWYDUDMX X NRQNUHWQX
SRVWXSND SUHWYRUEH QHLJUDRBRAMMN]KX ILFUDYLWR YULMHGQRVW



2VLP VSRPHQXWLK SRVWDYNL VLPXODWRUD L SDUDPHWD!
RJUDQLpHQMH WHUHWQLK YR]JLOD L DXWREXVD NDNR EL ELOH X
RULJLQDOQRJ L]YRUD PRGHOD 3UREOHP VH PDQLIHVWLUDR Sl
NRMH VX ELOHNR@IHVRG WHaENLK WHUHW QLK@ RDLDBW RREXWRIV Q|
8NROLNR EL 96/& UHJXODWRU SRVWDYLR YHiX EUJLQX RG WRJL
WH EL XEU]DOL SIPHENR'DNYRLSR@DADQMH NDPLRQD L DXWREXVD
SUDYLOLPD SD VX XYHGHQH GRGDWQH SURYMHUH XQXWDU V
RJUDQLpHQMD EUJLQH 7DNR VH VDGD XNROLNR MH SUHGORA&H
DXWREXVH L NDPLRQH SRVWDYOMD SRVHEQR RJUDQLPHQMH E
PDNVLPXPH XQDWRp RIJUDQLPpHQMX EUJLQH NRMH DOJRULWDP ¢
L ORJLND SRVWHSHQRJ SRYHUDYDQMD RJUDQLpPHQMD EU]JLQH
GHVLOD SURPMHQD RJUD@DpHNQM® GDNP@H R iHRYMDQH QD
NP@ QDVWDOD VLWXDFLMD SUHGVWDYOMD QDUX&DYDQMH F
X RJUDQLPHQMLPD EUJLQH =ERJ WRJD MH GRGDQ GLR ORJLNF
QDYHGHQRJ 'DNOH XNROLNR EL VH GHVLOR QDYHGHQR VWD
YUHPHQVNRM LWHUDFLML SRVR® YNRER JL MQPL [RUQUMMNPH Q MEIL M
RG NP@& NDNR EL VH ]DJODGLR VNRN RJUDQLpHQMD EU]JLQH
QDUX&DYDMX VLJXUQRVW 7UHED LVWDNQXWL NDNR VH QDY
DOJRULWDP QH SUHGOD&H GRGDWQD RJUDQLpPHQMD EUJLQH QD
SRVWDYL RJUDQLpHQNM@Q DD UG Liv)X L MG  RERJ@ Q WITHIIM M HRW R
RJUDQLpHQMH EUJLQH QDNQDGQR QH PLMHQMD XQDWRp ORJLF

1IDNRQ @&WR VH L]YUAL MHGQD LWH WD PLXNDID ALLNPIX O/THF SM H NRL(
SRGDFL VH SRKUDQMXMX QD UDpXQDOX L SRNUHUH VH QRYD V
QH L]YuaL SUHGHWHUPLQLUDQL EURM VLPXODFLMD ]D SRMHGL
UDGD EURM VLPXODFLMD |]D SRMHGLQL FLNOXV ELR MH 8]PH
DOJRULWPD L VWDQMHP EH] XSUDYOMDQMD NRMH VOXAaL NDR S
RG VLPXODFLMD SR FLNOXVX L]YUabDYDQMD 6SUHPOMHQL \
FLNOXVD SULND]XMX SRPRUX JUDILPpNLK DODWD GRVWXSQLK X
VYLK UH]XOWDWD RGQRVQR XVSRUHGED DOJRULWDPD ELW uH



6LPXODFLMVNL UH]XOWDWL

8 RYRP SRJODYOMX ELW uH GDQD XVSRUHGED DOJRULWLE
VLPXODFLMD SURPHWQRJ PRGHOD XUEDQH DXWRFHVWH 3URP
UH]XOWDWD L GLMHORYL ORJLNH ELOL VX L]QLMHWL X SUHWK
SURQDuUL L X SUR&GOLP UDGRYLPD DXWRUD > @ > @ L > @ 5H].
SURPHWQRJ WRND QD RVQRYX NRMLK VX XVSRUHYHQL RGDEUD(
EUJLQH 2VLP WRJD SULND]DW uH VH L]OD]QH YULMHGQRVWL
EUJLQD ]D VYDNX RG GUHOLMD X NRMRM VX DOJRULWPL LPSOHP
RYDM GLSORPVNL UDG DOJRULWPL VX ELOL LPSOHPHQWLUDOQL
XSsubyoMbQMD .DNR MH RYDM GLSORPVNL UDG NXPXODFLMD G
]D 96/& LPSOHPHQWDFLMH L WHVWLUDQMD LVWLK X] PQRJH HY
]IDNOMXpDND QD SULMDaAQMLP UDGRYLPD DXWRUD GRN MH IRNX
DOJRULWDPD NRMD VX ELOD SURXpDYDQL L LPSOHPHQWLUDQL
GRYHOL GR RYH ID]JH PRJXUH MH SURQDUL SURQDUL X UDGRYLF
QDSUDYOMHQR MH SUHNR VLPXODFLMD D ]D SULND] UH]X(
VLPXODFLMD SR DOJRULWPX 2G WRJD MH L]DEUDQ VLPXODF
GRN UH UH]XOWDWL VYLK VLPXODFLMD ELWL SULND]DQL WDE
VH XVSRUHGED DOJRULWPD ]DVQRYDQRJ QD QHL]JUD]JLWRM OR
VLPXODFLMD RYLVH R QDVXPLpQR JHQHULUDQRP VMHPHQX R
SURPHWQH VLWXDFLMH L QMLKRYH VSRVREQRVWL GD XWMHpX
SUHNR VHQ]JRUD L]JUDpXQD SURPHWQLK SDUDPHWDUD L L]OD]QI
SRPRUX NRMLK GMHOXMX QD SURPHWQL WRN L QDVWDOX SURP

%U]LQD

8 RYRP SRGSRJODYOMX SULND]DQL VX UH]XOWDWL L]PMHU
NRPELQLUDQLP JUDIRYLPD ]D VYD pHWLUL VOXpDMD SR VYDN
QDNRQ VYDNRJ LQWHWRMLDL KGR WNIRWBNRMDFLMHORJ WUDMDQMLEL
UH]XOWDWLPD VH PRJX YLGMHWL SODYRP ERMRP R]QDpHQ 636
]IDVQRYDQ QD QHL]JUD]JLWRM ORJLFL QD JUDIX SULND]DQ NUDW
090 UHIJXODWRU D FUQRP ERMRP R]QDpHQ MH VOXpDM VLPXOD



*UDILNRQ 5H]XOWDWL EU]JLQD

,] JRUQMLK JUDIRYD YLGOMLYR MH NDN R SWH ESQLRA\DNRH [\ DE
WH GD QHPD YHULK RGVWXSDQMD NRMH EL QDUX4ADYDOH KRPRJ
X VOXpDMX 636& UHJXODWRUD QD ¥ SU/DP RN VERY IO M G K B D MBHUYD
]JDIX&HQMD /L] 3WHOMHHWLYQR GMHORYDQMH 96/& D X YLGX SR
SRYHUDQMD RJUDQLPHQMD EUJLQH X DNWLYQLP GHOLMDPD UH]>
UHOLMD D QDML]JUDAHQLEM®BILMH NRIGY i OL9RPHQXWR NDNR VH C
UDPSL JHQHULUD SURPMHQMLYL SURPHWQL WRN RGQRVQR QD
SRWUDAQMD QD GUXJRMYRJ@PSHHQHMLUDQMHP GRGDWQRJ R
GHKRPRJHQL]JLUDR VH WRN L WLPH VX VH SRUHPHWLOL SURPHYV
MH SRWUHEQR SURUL YULMHPH NDGD VH WRN PR&H SRQRYR :
NULWLpQH 1DYHGHQR MH QDMEROMH YLGOMLYIR ADRROWH X SD
SRVWHSHQR SRYHUDYD SRWUD&QMD WDNR SURVMHpPQD EU]JLQ
XSUDYOMDQMD RJUDQLpHQMHP EUJLQH 2VWDOL DOJRULWPL SR
SRGUXpPMX B8NROLNR XVSRUHGLPR/ DGR UDLWIRU PW DPVREQWRH XL (
SDG SURVMHpPQH EU]JLQH QDVSUDP RVWDOLK VOXpDMHYD 8SUD
ORJLFL RVWDMH RWSULOLNH QD LVWRM SURVMHPQRM EU]JLQL
SURPMHQH 60XpDM 090 XSUDYOMDpPNRJI DOJRULWPD |D VSRPHQ
SRYHUDQMHP SURVMHpPQH EUJLQH X PDOLP SRVWRPK@®D QR QH]I



3UL UH®OWIRULWPL UH]XOWLUDMX EROMRP SURVMHpPQRP EU]LC
SURVMHPQX EUJLQX LPDMX 636& DOJRULWDP L DOJRULWDP |DV
NP@ 090 VOXpDM XSUDYOMDpPNRJI DOJRULWPD K@D QHAWR
VLPXODFLMH QHJR &WR MH YLGOMLY X VOXpDMX RVWDOD GYD [
VX VYD WUL DOJRULWPD X RYRM VLPXODFLML SRND]DOL PQRJF
iHOLQH GMHOXMHPR 906 RP RGQRVQR QHPD RJUDQLPHQMD ¢
XSUDYOMDQMD EUJLQRP VX VYDNDNR RpLWD WDNR GD MH VPDQC
QD GUXJRM XOD]QRM UDPSL 7DNR MH XEOD&HQ SDG SURVMHE
XSUDYOMDQMD RVLPK® SBEUXpHM EWNRD QDJOR VPDQMLOD ]ER.
XOD]QRM UDPSL QD NRMX QH GMHOXMHPR 6WYDUDQMHP GRGI
XOD]QH UDPSH SRMDYOMXMH VH &RN YDO NRML VH &LUL X]YR(
SURVMHPQH EUJDQWOX [l LEMH] XSUDYOMDQMD RJUDQLPHQMHP
YLGMHWL NDNR VX EUJLQH XMHGQDpPHQLMH L SDG EUJLQH MH P
SR SLWDQMX FHVWRYQH VLIXUQRVWL JERJ PDQMLK SURPMHQL
XSUDYOMDQMD NDGD EU]LQHA @ HEGWRX SQHIBORVD YAORMD ¥HOLNL VI
&LOMHYL 96/& D VYLK WLSRYD VX X SUHYHQWLYQRP GMHORYD
SREROM&DQMD YUHPHQD SXWRYDQMD WH KDUPRQL]DFLML S
QDGROD]HUHJ WRND YR]LOD QD ]DJX&HQL GLR GLRQLFH VPDQ!
L]D]YDQLK ]DJIX3HQMHB R GEOQR VLR JDP SR G UXHMR GIOIR LMV D
DXWRFHVWX ,] JUDIRYD MH YLGOMLYR GD MH XSUDYOMDQMHP
SDG SURVMHpPQH EUJLQH X SRGUXpMX SRYHUDQH SURPHWQH S|
SURVMHPQD EU]JLQD ]D VYDNL RG VOXpDMD XSUDYOMDQMD WLI
3URVMHN L]JPMHUHQLK EU]JLQD SULND]DQLK X JUDILNRQX GDQI

7TDEOLFD SURVMHN LIPMHUHQLK EU]JLQD SULND]DQLK X JUDIL
SURVMHpPpQD EU]LQD

/| >NP K@ /I >NP K@ /| >NP K@ / >NP
636&
090
1HL]JUD]LWD
ORJLND

%H]
XSUDYOMDQMD



*XVWRUD

8 RYRP SRGSRJODYOMX SULND]DQL VX UH]XOWDWL L]PMHU
X NRPELQLUDQLP JUDIRYLPD ]D VYD pHWLUL VOXpDMD SR VYD
MHGQDNR NDR L |D EUJLQX QDNR® NRNIN R JEERMMHIHNDROPD PXIVR I O R
WUDMDQMD VLPXODFLMH 1D UH]XOWDWLPD VH PRJX YLGMHWL
FUYHQRP ERMRP UHJXODWRU |JDVQRYDQ QD QHLJUD]JLWRM ORJ
JHOHQRP ERMRP MH R]QDpHQ 090 UHJXODWRU D FUQRP ERMR!
XSUDYOMDpPNRJI DOJRULWPD

*UDILNRQ 5H]XOWDWL JXVWRUH

,] JUDIRYD MH YLGQAMLYWRPOD XiNOIEME® SURPMHQD X JXVWRI
QDMYHiUD UDJOLND X WR/NX8SW U RS WIFEM B DX MHOVYMLQDJOR SR
JXVWRiUH SURPHW/IQRH®@DNBRXVIFHORMHUDYD |D VYD XSUDYOMD
EH] XSUDYOMDQMD DOL YLGOMLYR MH NDNR VOXpDMHYL V X
GMHORYDWL QD QDpLQ GD VPDQMH JXVWRiUX EOL&H LVSRG QDG

¥R] NP@VUIRW SULPMHU EH] XSUDYOMDQMD RVWDMH GXOMH Y
GRNOHWQDDRE pHIJD VH SRPLQMH VPDQMLYDWL 3RYHUDQMH \



XSUDYOMDpPND DORRMDW®MLYHRHMMLPH 4WR VH GUXJD XOD]QD
UHOLMMN JHQHULUDQD SURPHWQD SRWUD&QMD GRIGKHQROD]QH U

¥RIGKIHNMWHOLMHYD QMDL ®OMILNOMMXL QD JUDILNRQX JGMH
QDGNULWLpPQH YULMHGQRVWL X SULPMHUX EH] XSUDYOMDpPNR
DOJRULWPLPD XVSLMX SUHYHQWLYQR GMHORYDWL RJUDQLpPHQ
XQDWRpP SRYHUDQRM SURPHWQRM SRWUDAQML QD GUXJRM XO
9LGOMLYR MH GD XSUDYOMD$NUHYDINRX MPPQ MLWMAIIO XWIMHFDM S L
SRYHUDQMH JXVWRiUH GR NULWLPpQH YULMHGQRVWL pLPH XVSLN
WRND 2VLP WRDDJIJRUHOPMIPDQMXMX JXVWRUX SURPHWQRJ W
X QHNROLNR QDYUDWD WY M HMNHR K RV B R W\ RMD YYHLUHDPHBQIDM H G QR V \
WRND &4WR MH YLGOMLYR MK LGEDOVMUYR WRIQXDNR 08O DMURULWLE
SRYHUDQMH SURPHWQRJ WRND VYRMLP GMHORYDQMHP X SUHW
VSRPHQXWRM UHOLML QDVSUDP RVWDOLK DOJRULWDPD L VOX}
NDNR NDVQLMH 090 DOJRULWDP LPD QDMPDQMX JDELOMHAHQX
RVWDOLK DOJRULWDPD 8 WDEOLFL GDQH VX SURVMHpPQH YUL
L VOXpDM EH] XSUDYOMDQMD SR VYDNRM (HOLML

7TDEOLFD BURVMHPQH YULMHGQRVWL JXVWRUH ]D VYDNL VOX
VYDNRM UHOLML

B3URVMHPQD JXVWRID
/ / / /
>YR] NP WUPR@NP WUBR@NP WUPRE@NP WUDN@
636&
090
1HL]JUD]LWD
ORJLND
% H ]
XSUDYOMDQMD

SURWRN

.DR L X UDQLMLP SRJODYOMLPD X RYRP UH VH SULND]DW
VYDNL RG DOJRULWDPD X NRPELQLUDQLP JUDILNRQLPD ]D V
ULMHGQRVWL VX LIJUDpXQDYDQH MHGQDNR NDR L ]D EU]JLQ:



X]JRUNRYDN@®MD L]Q@WLMEHNRP FLMHORJ WUDMDQMD VLPXODFLN
YLGMHWL SODYRP ERMRP R]QDpHQ 636& UHJXODWRU FUYHQ
QHLJUD]J]LWRM ORJLFL QD JUDILNRQX SULND]DQ NUDWLFRP ),¢
UHJXODWRU D FUQRP ERMRP R]QDpHQ MH VOXpDM VLPXODFLM!

*UDILNRQ 5HIXOWDWL SURWRND

8 UHOLMRVWRML ]QDpDMQR SRYHURAWHR $MHR R/RANNDL XDYQURH PH-
SRYHUDQH SRWUD&QMH QD XOD]QRM UDPSL L ]JERJ UHODFLMH S
QD SURPHWQLFL SRUHPHUDMX X JXVWRUL L GMHORYDQMX X&
]1QDpDMQLMH SRUHPHUHQ 8 SRMHGLQLP WUHQXWFLPD SULPMHI
VOXpDMHP EH] XSUDYOMB QWDE G LIFHLO LM BEERDMLYH VX LIQHVHQH S
SURWRND SR tHOLMDPD ]D VYDNL RG XSUDYOMDpPNLK DOJRULW



7TDEOLFD SURVMHPQH YULMHGQRVWL SURWRND SR UHOLMDPI
SURVMHpPQL SURWRN

/ >YR] K@ /| >YR] K@ /| >YR] K@ / >YR
636&

090
1HL]JUD]LWD

ORJLND

% H ]
XSUDYOMDQMD

,] WDEOLFH SURVMHpPQH YULMHGQRVWLUSRRWERMB MHGOND INY
]JD VYD VOXpDMD RGQRVQR X] |DQHP DUPDYMXUPDQIMLK SURMMBE
JGMH VH UD]JOLNXMX ]D PDQMH R/QR @K BDQMGIL ] D HO RO UIDQ OR B L VRIGF
Y R]J@K ]D 636& L DOJRULWDP ]DVQRYDQ QD QHLJUDJLWRM ORJLF
6XVWDYL XSUDYOMDQMD SURPHWQLP WRNRP SRPRUX RJUDQLDpFH
LVWL SURWRN YR]LOD XQDWRp GMHORYDQMX QD JODYQL WRN

2JUDQLpPHQMD EU]JLQH

BULQFLS UDGD 96/& XSUDYOMDpPNLK DOJRULWDPD J]DVQRYI
]DIX&aHQMD X SURPHWQRP WRNX WH SUHYHQWLYQRP GMHORYD
MH FLOM ]DGUuabwL SURPHWQH SDUDPHWUH XQXWDU SULKY]
SURPHWQRJ WRND pLMH VH NDUDNWHULVWLNH GLQDPLpPQR P
SUDYRYUHPHQD L DaXULUDQD YULMHGQRVW RJUDQLpHQMD EU
ELWQR MH GD SURPMHQH RJUDQLpHQMD EU]JLQH QLVX SUHpHV!
UHOHYDQWQX 3ULOLNRP YRAQMH XNROLNR EL VH RJUDQLpPHQ!
EL VWLJOL SULODJRYyDYDWL VYRMH EU]JLQH @&WR EL GRYRGLOR (
EUJLQH 7DNRyYyHU MH ELWQR QDSRPHQXWL NDNR VH RJUDQLpPHC
WRN a@WR ]QDpL GD VX pHVWH RVFLODFLMH QHSRAHOMQH L QL
]JIDGRYROMLOL VYH QDYHGHQL XYMHWL SURPMHQH EU]JLQH PRJ’
GD SRVWRML SRWUHED ]D SURPMHQRP EU]JLQH J]QDpHUL GD L]
PRUD ELWL UD]OLpLWD RG WUHQXWQR SRVWDYOMHQRJ RJUDQ!
SRVWDYOMHQD XODQpDQD RJUDQLpHQMD EU]JLQH 8WR MH MDV(



SULND]DQR MH RJUDQLPHQMH EU]JLQH ]D 090 DOJRULWDP SO
]JDVQRYDQ QD QHLJUDJLWRM ORJXFW UHD X®DXRNREDXY QM IBDQ R HM
RIJUDQLPHQMH EP]@QK RGXpDMX 090 UHJIXOJIDWRVWL IV XH QKON
SRVWDYOMHQR MH RJU INPL@ HOMH VEHJ LK RBDW XODQpDQDYDQ
QDSUDYOMHQR V FLOMHP L]JEMHJDYDQMD QDJOLK NRPHQMD L S
SRVWDYOMHQR RJUDQLPHQMH EUJLQH ]D GDWL WUHQXWDN 2
EUJLQH WLPH VH GRGDWQR GMHOXMH SUHYHQWLYQR L X UHC
VLIXUQRVW RGYLMDQMD SURPHWD 6WHSHQDVWL L]JJOHG JUDI
RGOXNH RJUDQLpHQMD EUJLQH FMHOREURMQL EURMHYL IDNWI
]JDVQRYDQ QD QHLJUDJLWRM ORJLFL PRJX QD VYRP L]OD]X G
GHFLPDOQLK YULMHGQRVWL RJUDQLpHQMD EU]JLQH QD L]OD]>
SDUDPHWUL NRML VH NRULVWH ]D L]JUDpXQ RJUDQLpPHQMD EU]L
GRELYHQH PMHUHQMHP VD VHQ]RUD

*UDILNRQ 5HIXOWDWL RIJUDQLPpHQMD EU]LQ!

2VLP LPSOHPHQWDFLMH XODQpDQLK RJUDQLPHQMD EU]JLC
PDNVLPDOQD PRJXiUD SURPMHQD RJUDQLPHQMD EUJLQH 1DMY
EUJLQH NRMH VH PRA&HP SR Y WDH RGLWUIHHQXWQR SRVWDYOMHQRJ
RGQRVQR XNROLNR MH WUHQNXW@® R R MPD@MH @N b DEALLIQGIMH B U



PR4&H SRVWDYLWL X VOLMHGHIFHE WILAM@DAVNMX IQRERPHQXWL
RJUDQLPHQMH EUJLQH XNLQXWL RG@REGR \8BNWDY RWU DD\
3ULPMHU QDYHGHQRJ PRJXiUH MH YLGMHWL QD 0B@ ¥SWBYOMD p
MH X (I HHRWWDYOMHQR RJUDRP @ QMiH BIRM M B YRGMH Q@R MH RJUDC
EUJLQH RGP @ D QO UHOMM@& 3URPMHQD RJUDQLPHQMD EUJLQE
SURPHWQLK YHOLPLQD L]JPMHUHQLK QD VHQ]JRULPD NRMH QD
RJUDQLPHQMD EUJLQH QD SRMHGLQRM UGHOLML D X VYUKX SUF
/ QDML]JUD&HQLMH GMHORYDQMH LPD UHJXODWRU ]DVQRYDQ
SRVWDYOMD RJUDQLpHPVEK G RQORYX hPAMHUWBHQLKXSDUDPHWL
SRGUXpMX SRYHUDQRJ SURPHWQRJ WRND VD GUXJH XOD]QH
SURPHWQRJ WRNP WHOLKGNRE XNLGDQMD RJUDQP@QMD EU]L
XSUDYOMDpNL DOJRULWDP QLMH DNWLYDQ VYH GRN QH GRYH G
PLQXWD SULMH VDP R 5 NUDIMDR VL FDMIIRALDAH QD 090 XSUDYOMD
X QDMPDQMRM PMHUL L WHN SDU SXWD SRVWDYOMD RJUDQLY
SRVWDYOMHQD NDR RJUD QP& Q3HHI XODW RV X IR RYDQ QD QHL]
UHDJLUD SUDNWLpPNL QD VDPRP SRPHWNX L |DGU&DYD VH QD L\
X@ NDGD XNLGD SRVWDYOMHQR RJUDQLPHQMH EUJLQH 1DNRQ
DNWLYLUD L WUDMH VYH GRN VH QH GRYyH X SRGUXpMH WLWUD:

8 UHOLMLGOMLYR MH NDNR UHJXODWRU ]DVQRYDQ QD QH!
RGQRVQR QH SRVWDYOMD RJUDQLpPHQMD EUJLQH ]D QDVWDOX
JXVWRiUH L SURWRND QLVX X SRGUXpPMX GMHORYDQMD UHJXOTL
RYGMH MH LJUDA48HQLMH GMHORYDQMH 090 UHJXODWRUD NRMH
SRVOMHGLFD XODQpDYDQMD RJUDQLpHQM D6 EaE LXQSH D R PHIDRD NRLI
DOJRULWDP GMHOXMH VDPR RJRU@ QN RHGIMHHP \E D NRYHH R @ DO DL
SRGUXpMX D WDNRYyHU MH SRVOMHGLFD/XODQKDN Hi®d DM WP Q
RJUDQLPHQMH EU]JLQH QDML]JUD&HQLMH X NULWLpPQRP SRGUX
DOJRULWDP 636& DOJRULWDP LPD VODELMH GMHORYDQMH SR ¢
AWR MH RJUDQLpPHQMH EU]JLQH PDQMH GMHOXMH QHAWR GXOMH
QHL]JUDJLWRM ORJLFL RYGMH GMHOXMH MHGQLP NRQWLQXLUD
QDML]JUD&HQLMH GMHQRYDRIMHOE UHOX®DWRU [DWLP 636& D
GMHORYDQMH LPD UHJXODWRU ]DVQR®D® LQDD@H QJIUNDH L &/ NMORR
636& UHJXODWRUD [DWLP 090 D QD SRVOMHWNX UHJXODWRUD
VH ]DNOMXpLWL NDNR UHJXODWRU ][DVQRYDQ QD QHLJUD]JLWRNM



LVWDNQXWL NDNR VX SUDYLOD QHL]JUD]JLWH ORJLNH ELOH SR
SURPD&DMD D NDNR EL VH SREROM&DOL UH]XOWDWL L PRJIXuUQ
QHNX RG PHWRGD XpHQMD LOL VWURMQRJ SRGHaADYDQMD SUL
SRPRUX QHLJUD]LWH ORJLNH SRSXW QHXURQVNH PUH&H LOL P
WDNR]YDQD PHWRGD 4 XpHQMD

QULMHPH SXWRYDQMD XNXSQR XWUR&GHQR YULMHTF

.DR PMHULOR XpLQNRYLWRVWL X]JHWD MH YULMHGQRVW Yl
SURYyH RG SRpHWND GR NUDMD PRGHOD PMHUHQR QD JODYQRP
XWUR&SHQR YULMHPH VYLK YR]LOD X PUHAL WLMHNRP VLPXODFI
YR]LOD SURYHOD PDQMH YUHPHQD X VDPRM PUMRW IO MWHRRP F
VSHQ&8WROLNR VX YR]LOD NUDUH ELOD X SURPHWQRM PUHAL Sl
SURPHWQL SDUDPHWUL VX ELOL SRYROMQLML ]D RGYLMDQMH S
XQXWDU VLPXOLUDQRJ PRGHOD 776 SURSRUFLRQDOQR UDVWt¢
SRYHUDQMH JXVWRi{iH SURPHWQRJ WRND 8 VOXpDMX NDGD 9
L]JOD]QLK RJUDQLpHQMD EU]LQD SRYHUDYD VH YULMHPH SXWR"
X NRMRM MH 96/& UHDJLUDR SRYHUDQR SD VDPLP WLPH L UDVV
XPQRAND YR]LOD L YUHPHQD SURYRI@HKQR) XQHOURH W B R D VPO HN
IRUPXOL

EoC
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8 JUDILNRQX SULND]DQ MH XNXSDQ 776 ]JD FLMHOR WUDML
EH] 96/& LIQRVLRI@KEWR MH QDMYHUD YULMHGQRVW ]D VYD pHW



R]QDPHQD FUQRP ERMRP 3ULPMHQRP 96/& UHJXODWRUD VPDQN\
¥RI&@KD VOXpDM 090 UHIJXODWRUD | HXDH QRIP| IENRRMR® *UDILNF
Y RJ/@KD UHJXODWRU |JDVQRYDQ QD QHL]UD FLWWRIN PR FLIRFNLR P DLJ |
¥RIAKD VOXpDM 636& UHJIXODW R UDO IR PUPRMNRPQ X *UDILN

*UDILNRQ 8NXSDQ 776 |1D FLMHOR WUDMDQMH V

2VLP WRJD GDQ MH SRGDWDN R Y/UWHPHI®X SBMEMRIPBHIQMD 7
SXWRYDQMD MHGQRVWDYQD MH PMHUD NRMD RGJRYDUD QD SL
YR]JLOX GD SURYyH GX& JODYQRJ WRND 8NROLNR EL GR&AOR GR
DOJRULWPD NRMH EL XJURNRYDOR |DJX4HQMH SRVOMHGLpPQR
GX8LQX JODYQRJ WRND QHJR RQLPD X NRMLPD QH SRVWRML ]C
96/& DOJRULWPD QD JODYQRP WRNX .DNR VH QH UDGL R XNXS
R YUHPHQX SRWUHEQRP |D VYDNR SRMHGLQR YR]JLOR GD SUR
SULND]DQH VUHGQMH YULMHGQRVWL 77 5D]JORJ WRPH MH ]DJOI
< WRpPDND ]D SULSDGDMXiUX MRM ; WRPNX SRAWR X VYDNRP WL
YR]LOD LVWRYUHPHQR 3URVMHPQH YULMHGQRVWL 77 SULND]
YULMHGQRVWL 77 D ]D VYDNL SRMHGLQL VOXpDM LVWDNQXWH
JHOHQRP ERMRP L PDNVLPD@WD QUATXQORNRWL |DVQRYDQ QD QHL
R]QDpHQ MH FUYHQRP ERMRP QD JUDILNRQX L W@ NOOLPDOMYD Y U



]D 090 UHJXODWRU SULND]DQ MH QD JUD IVY® RGN MH R B X5pFOMWR B |
XSUDYOMDQMD LVWDNQXW SODYRP ERMRP IMaP DIN VLD O/@X YT MY
,] JUDILNRQD MH YLGOMLYR NDNR VX SURVMHpPQH YULMHGQRVW
QDVSUDP VLWXDFLML EH] XSUDYOMDQMWWUREQLRMHQ WIRILOHPBC
]D SURUL JODYQL WRN QHJR @&4WR MH WR X VOXpDMX EH] XSUDY(
EUJLQH XVSLMH SUHYHQWLYQR GMHORYDWL QD QDVWDOD ]DJX
NRML XJURNXMH YHUL SDG EU]J]LQD L SURGXOMXMH YULMHPH SR
1D SRpHWNX MH YLGOMLYR NDNR 090 UHJXODWR