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=DKYDOH

9HOLND KYDOD PRP PHQWRUX L]Y SURI GU VF ,YLFL !
NRPHQWDULPD YHOLNRP VWUXpQR&a&UX DOL L ]|DQLPOMI
PRMLK SUYLK LVWUDALYDpNLK UDGRYD SD VYH GR L]JUD

S3RVHEQR VH |IDKYDOMXMHP SURIHVRULFL GRF GU VF *
SRPRUL WLMHNRP LVWUDALYDpPpNRJ UDGD WH NYDOLWE
PRWLYLUDOH |]D GDOMQML UDG

+YDOD VYLP pODQRYLPD SRYMHUHQVWYD L]Y SURI Gl
VF $QL *UXEL&a&LU SURI GU VF $QGULQL *UDQLUO SUF
XOR&HQRP X YUHGQRYDQMH RYRJ UDGD

+YDOD GUDJLP NROHJDPD NRML VX |[IDLQWHUHVLUDQR L
LVWUDALYDQMD

SRVHEQR VH |DKYDOMXMHP VYRMRM RELWHOML NRMD F
YMHURYDOD X PHQH L AUWYRYDOD VH ]JERJ PHQH 9L VYV
OMXEDY

‘ubJL PRML 1LNR ODMD L SBHWUH GUDJL PRML



7(0(/-1$% '2.80(17$&,-6.% .$57,&$

6YHXpLOLAWH X 6SOLWX 'R
GLVHUWDFLMD

SBULURGRVORYQR PDWHPDWLPNL IDNXOWHW
SRVOLMHGLSORPVNL VYHXpLOLAQL VWXGLM

A, VWUDALYDQMH X HGXNDFLML X SRGUXpMX SULURGQLK L W

02'(/ 95('129%$1-$ 5$y81$/12* 5$=0,a/-$1-$% =$ .21&(37(
$3675%$.&,-( '(.2032=,&,-( , $/*25,7$06.2* 5$=0,a/-$1-%
7(0(/-(1 1% '2.$=8
1ILNROLQD %XELFD

SBULURGRVORYQR PDWHPDWLPpNL IDNXOWHW 5XyHUD %R

6DaAaHWDN
SRVOMHGQMLK QHNROLNR JRGLQD X QDVWDYQX SUDNVX RV
XYHGHQ MH QRYL NXULNXO SUHGPHWD ,QIRUPDWLND NRML
ubD]PLAOMDQMD 3ULPMHQRP SULVWXSD YUHGQRYDQMX W
YUHGQRYDQMD UDpXQDOQRJ UD]J]PLAOMDQMD NRML MH XVNC
NXULNXOD 8 SRGUXpMX LVWUDALYDQMD LQIRUPDWLpPNRJ
PRIXUQRVWL YUHGQRYDQMD NRQFHSDWD UDPpXQDOQRJ
GHNRPSR]JLFLMH L DOJRULWDPVNRJ UD]PLAOMDQMD X VWYD
YUHGQRYDQMD 8 WX VYUKX SURYHGHQR MH LVWUDALYDQM
XSLWQLNRP QDG XpHQLND RVQRYQLK &NROD XJUDVW
LVWUDALYDpNRP IDNWRUVNRP DQDOL]JRP L QHSDUDPHWULM\
RPRIXUXMH XpLWHOMLPD L]JUDGQMX YODVWLWRJ PMHUQR
QbJobDabYD NRQFHSWH UDpXQDOQRJ UD]PLAOMDQMD D QF
LVWUDALYDQMD SRND]DOL VX GD MH SUHGVWDYOMHQL PR
SRMPRYD DSVWUDNFLMH L DOJRULWDPVNRJ UD]JPLA&OMDQM
SRMHGLQLP SURJUDPVNLP MH]JLFLPD L VSROX XpHQLND C
SUHGVWDYOMHQH QHNH SUHSRUXNH 5D]YLMHQL PRGHO
6WYDUDQMHP RNYLUD YUHGQRYDQMD NRML VH WHPHOML Q
XpHQLFL GHPRQVWULUDMX X VYRMLP UMHGHQMLPD RPRJXU
NOMXpQLK SRMPRYD 7DNRyHU PRGHO YUHGQRYDQMD GRE
XpHQLND L XpLWHOMD &WR LPSOLFLUD GD EL WDNDY PRGF
L]IJUDGQML PMHUQRJ LQVWUXPHQWD X VWYDUQRM UDJUHGQ
VWUDQLFD VOLND WDE®MIEHADN L] YORWHLUINDN XWQ D QDN
5DG MH SRKUDQMHQ X 6YHXpLOLAQRM NQMLAQLFL X 6SOLW>
L VYHXpLOLaAQRM NQMLAQLFL 80 +UYDWVNH EUDWVNH ]DMl

.OMXpQH ULMHpL REUD]J]RYQR YUHGQRYDQMH UDpPXQDOQR |
NXULNXOX DQDOL]D MHGLQNL WHVWD SURJUDPLUDQMH ID

OHQWRU L]Y SURI GU VF ,YLFD %ROMDW
2FMHQMLYDpPL ,]Y SURI GU VF 6D&D 0OODGHQRYLU
'RF GU VF *RUDQND 1RJR
,]Y SURI GU VF $QL *UXELA&LU
3URI GU VF $QGULQD *UDQLU
3URI GU VF ODUNR 5RVLI
5DG SULKYD{HQ SURVLQFD JRGLQH
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8QLYHUVLW\ RI 6SOLW '‘RF!
J)DEXOW\ RI 6FLHQFH
'RFWRUDO SURJUDPPH 3(GXFDWLRQ 5HVHDUFK LQ 1DWXUDO

(9,'(1&( &(17(5(' (9%$/8%$7,21 02'(/ 2) &20387$7,21%$/
7+,1.,1* )25 &21&(376 2) $%675$&7,21 '(&20326,7,21 $1"
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J)DEFXOW\ RI 6FLHQFH 5XyHUD %R&NRYLUD 6 ¢

$EVWUDFW
7TKH QHZ &&URDWLDQ ,QIRUPDWLFV FXUULFXOXP ZKLFK LQW
LQWR OHDUQLQJ RXWFRPHYVY KDV EHHQ SXW LQWR SUDFWLFFE
UHIOHFWLQJ WKH OHDUQLQJ RXWFRPHV RI WKH &URDWLDAQ
FHQWHUHG GHVLJQ DSSURDFK 7KH SRVVLELOLW\ RI DVVHYV
DEVWUDFWLRQ GHFRPSRVLWLRQ DQG DOJRULWKPLF WKLC
HIDPSOHV RI VXFK DVVHVVPHQW LV LQFUHDVLQJO\ FRPLQ.
HGXFDWLRQDO UHVHDUFK 3UHFLVHO\ IRU WKDW SXUSRVH
FROOHFWHG WKURXJK WKH WHVW DQG TXHVWLRQQDLUH RI
E\ HISORUDWRU\ IDFWRU DQDO\VLY DQG QRQ SDUDPHWULF
WHDFKHUV WR EXLOG WKHLU RZQ UHDO WLPH PHDVXUHPHQ
WKLOQNLQJ FRQFHSWYV UDWKHU WKDQ SURJUDPPLQJ ODQJXD.
PRGHO ZDV VXLWDEOH WR DVVHVV WKH XQGHUVWDQGLQJ R
WKLQNLQJ LQGHSHQGHQWO\ RI WKH SUHYLRXV H[SHULHQF
JHQGHU ZKLOH IRU DVVHVVPHQW RI GHFRPSRVLWLRQ VRP
GHYHORSHG DVVHVVPHQW PRGHO DOVR HQDEOHV IRUPDWL
IUDPHZRUN EDVHG RQ GHVLJQ SDWWHUQV DQG NQRZOHGJH
VROXWLRQV LW HQDEOHV WKH DQDO\VLV RI VWXGHQWVT PI
SRVLWLYH IHHGEDFN IURP VWXGHQWY DQG WHDFKHUV ZKD\
FRXOG KHOS WHDFKHUV LQ EXLOGLQJ D UHDO WLPH PHDVXL
SDJHV LPDJHV WDEOHYV UHIHUHQFHY RULJLQDC
7KHVLV LV GHSRVLWHG LQ WKH 8QLYHUVLW\ /LEUDU\ RI 6SO
I1DWLRQDO DQG 8QLYHUVLW\ /LEUDU\ 80 +UYDWVNH EUDW\

.H\ZRUGV HGXFDWLRQDO WHVWLQJ FRPSXWDWLRQDO WKLC
DQEDO\VLV SURJUDPPLQJ IDFWRU DQDO\VLV

6XSHUYLVRU DVVRFLDWH SURIHVVRU ,YLFD %ROMDW 3K
SHYLHZHUYV
$VVRFLDWH 3URIHVVRU 6DaD 0OODGHQRYLUO 3K
$VVLVWDQW 3URIHVVRU *RUDQND 1RJR 3K '
$VVRFLDWH 3URIHVVRU $QL *UXELaLuU0 3K
SURIHVVRU $QGULQD *UDQLUO 3K
SURIHVVRU ODUNR 5RVLUO 3K

7TKHVLVY DFFHSWHG '"HFHPEHU
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3RSLVY WDEOLFD

7TDEOLFAMHADYDQMH SUREOHPD KHXULVWLNH NRMH VH PRJ:

7TDEOLFADpPXQDOQR UD]JPLAOMDQMH X QHNLP NXULNXOLPD .
7TDEOLFAB®RMHYL SULVWXSD YUHGQRYDQMX WHPHOMHQRP QL
7TDEOLEVKRGL GRPHQH 5DpXQDOQR UD]PLAOMDQMH L SURJU
XULNXOXP QDVWDYQRJ SUHGPHWD ,QIRUPDWLND
7TDEOLFBWDOMQD UDJUDGD LVKRGD % NXULNXOD SUHGPI
7DEOLFORGHOLUDQMH SRGUXpMD YUHGQRYDQMD SUHPD (&'
7DEOLRWLPMHU PRGHOLUDQMD SRGUXpMD YUHGQRYDQMD U

7DEOLFMMEOLFD X]JRUDND GL]DMQD PRGHOD YUHGQRYDQMD |
7DEOLFWUXNWXUD DODWD YUHGQRYDQMD SULPLMHQMHQRJ
7DEOLFDRGHO YUHGQRYDQMD ]D pHVWLFX = ]JDGDWDN
7DEOLFDRGHO YUHGQRYDQMD ]D pHVWLFX ]DGDWDN
7DEOLFDRGHO GRND]D L YUHGQRYDQMD ]D pHVWLFX ]DGDYV
7DEOLFIRGHO GRND]D L YUHGQRYDQMD ]D pHVWLFX ]DGDW
7DEOLFDRGHO GRND]D L YUHGQRYDQMD ]D pHVWLFX ]DGDV
7DEOLFDRGHO GRND]D L YUHGQRYDQMD ]D pHVWLFX ]DGDV
7DEOLFDHVNULSWLYQD RELOMHAMD DODWD YUHGQRYDQMD L
7DEOLFPWDWLVWLpPNL SRGDWFL SURYMHUH LQGHNV WH&LC
7DEOLFPDNWRUVND DQDOL]D PDWULFD NRUHODFLMD .02 L
7DEOLFPDNWRUVND DQDOL]D WDEOLFD YDULMDQFL
7DEOLFPDNWRUVND DQDOL]D JUXSLUDQMH pHVWLFD X IDN\
7DEOLFNXSLUDQMH ]DGDWDND DODWD YUHGQRYDQMD X VN«
7DEOLPMXSLUDQMH XpHQLND SUHPD SURJUDPVNLP MH]LFLP
7DEOLFDUXVNDO :DOOLV WHVW + VUHGQML UDQJRYL * UD]OI
MH]LND

7DEOLFDUXVNDO :DOOLV WHVW + VWDWLVWLND UD]JOLNH V

+

+

7DEOLFDUXVNDO :DOOLV WHVW = VUHGQML UDQJRYL UD]OLN
S\ WKRQ L RVWDOH MH]LNH



+

7DEOLFDUXVNDO :DOOLV WHVW + VWDWLVWLND UD]JOLNH V
RVWDOH MH]LNH

7DEOLFDUXVNDO :DOOLV WHVW * VUHGQML UDQJRYL UD]OL
/JRIJR L RVWDOH MH]LNH

7DEOLFDXVNDO :DOOLV WHVW + VWDWLVWLND UD]JOLNH V
RVWDOH MH]LNH

7DEOLFDUXVNDO :DOOLV WHVW + VUHGQML UDQJRYL UD]OL
6FUDWFK L RVWDOH MH]LNH

7DEOLFDXVNDO :DOOLV WHVW + VWDWLVWLND UD]JOLNH V
RVWDOH MH]LNH

7DEOLFIRSLY NRQFHSDWD UDpXQDOQRJ UD]JPLAOMDQMD L S|
QDVWDYQRJ SURFHVD SR 4a4NRODPD

7DEOLFDNUXNWXUD WHVWD YUHGQRYDQMD QDWMHFDQMD 'D
7DEOLFBVSRUHGED SUDNVL L YMHAWLQD SRMHGLQLK NRQF*F
XNOMXpPpHQLK X DODW YUHGQRYDQMD WH QDWMHFDQMH 'DEI
7DEOLFPWDWLVWLPND RELOMHAMD PMHUQRJ LQVWUXPHQWL
1

7DEOLFIVQRYQD VWDWLVWLpPND RELOMH&MD QDWMHEDQMD
RGDEUDQH X]JRUNH VXGLRQLND

7DEOLFIHQWDOQL PRGHOL SUHSR]QDWL DQDOL]RP XpHQLpPN
7DEOLFCHQWDOQL PRGHOL SUHSR]QDWL DQDOL]RP XpHQLpPN
7DEOLFDHQWDOQL PRGHOL SUHSR]QDWL DQDOL]JRP XpHQLPpN
7DEOLFIULMHGORJ UXEULNH ]D IRUPDWLYQR YUHGQRYDQMH
PRGHOD NRG XpHQLND ]D NRQFHSWH SRYH]DQH V DSVWUDN
7DEOLFIULMHGORJ UXEULNH ]D IRUPDWLYQR YUHGQRYDQMH
PRGHOD NRG XpHQLND ]D NRQFHSWH SRYH]DQH V DOJRULWI
7DEOLFBDVSRGMHOD XpHQLND V REJLURP QD QMLKRY RSuL
7DEOLFADVSRGMHOD XpHQLND SR &NRODPD

7DEOLFEDXVNDO :DOOLV WHVW = VUHGQML UDQJRYL
7DEOLFDUXVNDO :DOOLV WHVW +* VWDWLVWLPNL SRGDWFL
7DEOLFIQDOL]D PRGHOD UHJUHVLMVNH DQDOL]H
7DEOLFIUHGYLYDQMH XVSMHKD QD YUHGQRYDQMX = UH]XOW
7DEOLFRHILFLMHQWL UHJUHVLMVNH DQDOL]H
7DEOLFDRDVWL(G ]D ELOMHENH XpLWHOMD WLMHNRP SURYHGE}



7TDEOLFPPLOMHANH XpLWHOMD ]D YULMHPH UMHaGADYDQMH ]DG
XpHQLND ]D YULMHPH SURYHGEH YUHGQRYDQMD



892"

7THKQRORJLMD MH VYHSULVXWQD X QDaHP aLYRWX 8SUDYO
SRVWDMX WHPHOM LQIRUPDWLpPNRJ GUXawyYD DOL L GuUuXavVv
PODGLK OMXGL QMLKRYX GRE LOL YUVWX WHKQRORJLMH 1!
SRVMHGXMX QHNH JHQHULPpNH NRPSHWHQFLMH NDR &WR

SUREOHPD UD]GYDMDQMD VORAHQLK SUREOHPD QD MHGAQI
7DNYH NRPSHWHQFLMH NRMH VX WHPHOM UDpPpXQDOQRJ U
SUHGPHWQRJ NXULNXOD QDVWRMHUL SRQXGLWL XpHQLFLI
UD]XPLMHYDQMX GLJLWDOQRJ IL]JLPNRJ WH GUXaWYHQRJ V°

SULPMHQD UDpPpXQDOQRJ UD]PLA&OMDQMD NUR] PRGHOLUDQN\
LVWUDALYDQMD X ELRORANLP GUXAWYHQLP L SULURGQLP
SRPDa&X QDP X UD]XPLMHYDQMX QDpLQD QD NRML PR]DN UD
ELRORANH SRMDYH PRGHOL ]DVQRYDQL QD DJHQWLPD RSL
RPRIXUXMX |]QDQVWYHQLFLPD QDpPLQ UD]J]XPLMHYDQMD NOLF
ERIJIDWR LQWHUGLVFLSOLQDUQR SRGUXpMH GMHORYDQMD X
WH RVQDAaXMH LQWHUHY SUHPD UDpXQDOVWYX RSUHQLWR

SUHSR]QDMXUL YDAQRVW UDpXQDOQRJ UD]J]PLAOMDQMD L QM
REUD]JRYDQMH XpLWHOML LQIRUPDWLNH QDOD]JH VH SUHG L.
X VYRMH SRXpDYDQMH &VL]PDGLD L VXU 6YH VH YlI
SRGXpDYDQMD L XVDYU&GDYDQMD XpLWHOMD LQIRUPDWLNH
UD]J]PLAOMDQMX WH SUXAaLWL SUHSRUXNH L SULPMHUH QD
UDpXQDOQRJ UD]PLAOMDQMD X REUD]JRYQX SUDNVX <DGDY
]D EROMRP VXUDGQMRP L]JPHYyX XpLWHOMD LQIRUPDWLNH
SRXpDYDQMHP XpLWHOMD LQIRUPDWLNH NDNR EL VH RSUOH
QDSUHGRYDQMH VDGDaQMLK XpLWHOMD <DGDY *UHWWHU |

8 RAXMN X KUYDWVNR 0=2 REMDYLOR MH QRYL NXULNX
VUHGQMH aNROH 9HULQD VH XpLWHOMD L QDVWDYQLND RV
SODQRP L SURJUDPRP 13L3 NRML MH YHU GXOMH YULMHPE
,QIRUPDWLND QDSRNRQ MH XNOMXpLR UDpPpXQDOQR UD]PL
REUD]JRYDQMD V RVQRYQLP FLOMHP SRWLFDQMD XpHQLND
DSVWUDKLUDQMH L UMHADYDQMH SUREOHPD 7DNYLP LQIR!



UDpXQDOQRP UD]PLAOMDQMX L NUHDWLYQRVWL WUHEDOR E
X VYLMHWX RNR QDV OLQLVWDUVWYR JQDQRVWL L REUD]RY

/LMHNRP SURWHNOH WUL JRGLQH VYMHGRFL VPR SULPMH
REUD]JRYQH UHIRUPH X 5SHSXEOLFL +UYDWVNRM 5HIRUPD SU
L XpHQMD 1RYR SRGUXpMH SUHGPHWQRJ NXULNXOD SRGU?’
MH LQWHUHVD X J]QDQVWYHQRM ]DMHGQLFL LQIRUPDWLPpPNR
GRVWD UDGRYD L UDVSUDYD NRML VH EDYH SLWDQMLPD QM
XYLMHN QHPD IRUPDOQH GHILQLFLMH UDpPpXQDOQRJ UD]PL
SRGUXpMD 9UHGQRYDQMH UDpXQDOQRJ UD]PLAOMDQMD VYV
REUD]JRYDQMX 3UL YUHGQRYDQMX WDNYLK NRQFHSDWD W
UD]XPLMHYDQMX SUREOHPD NRMHJ MH XpHQLN ULMHALR 2V
QD NRML MH XpHQLN QDGRJUDGLR LOL VWYRULR QHNR UN
PMHUOMLYLK NRQVWUXNDWD WUDAL VXVWDYQL SULVWXS

8 RYRP UDGX SUHGVWDYOMHQ MH PRGHO YUHGQRYDQMD UD
HQJO (YLGHQFH &HQWHUHG 'HVLJQ L XVNODVHQ V KUY
SURYHGHQRP YUHGQRYDQMX UDpXQDOQRJ UD]JPLAOMDQMD \
DOJRULWDPVNRJ UDJPLAOMDQMD L GHNRPSR]JLFLMH 3UHG
UDVSUDYD R VDPRM SULPMHQL L UH]XOWDWLPD WH NUR] ]DI
5D]YLMHQL PRGHO YUHGQRYDQMD LPD ]D FLOM RPRJXULWL
UDpXQDOQRJ UD]PLAOMDQMD SULPMHQMLYLK X VYDNRGQ
VXPDWLYQRJ YUHGQRYDQMD ]QDQMD



7(25,-6., 2.9,5
8 RYRP SRIJODYOMX GHILQLUDW UH VH SRMDP UDpXQDOQRJ 1
SBUHGVWDYLW UH VH SRVWXSFL SRXpDYDQMD WH YUHGQRY
GMHORYDQMH QHNLK RVREQLK RELOMHAMD XpHQLND NRMD
VH QD LOQOWHOLJHQFLMX L XpHQMH VSRVREQRVW UMHADYDQ
PRGHOD NRG XpHQLND

=ERJ VQDAQH SRYH]DQRVWL UDpXQDOQRJ UD]J]PLAOMDQMD L
SRVHEDQ MH QDJODVDN VWDYOMHQ QD IDNWRUH NRML PRJ
UMHADYDQMX SUREOHPD SURJUDPLUDQMHP 5DpXQDOQR |
SRMPRYL DOL VX MDNR SRYH]DQL =QDQMH SURJUDPLUDOQN
QHNRP SURJUDPVNRP MH]LNX 5RPDQ *RQ]JDOHYV GRN N
YMH&AWLQD UMHADYDQMD SUREOHPD NRMD WR RPRJXUXMH
RPRIJXUDYDQMH UDpPpXQDOQRJ UD]JPLAOMDQMD /\H L .RK
PRAH SULPLMHQLWL QD UD]JOLpPLWH YUVWH SUREOHPD NRML

LQJ

5DpXQDOQR UD]PLAOMDQMH

'"HILQLFLMD UDpXQDOQRJ UD]JPLAOMDQMD
-Ra XYLMHN SRVWRMH YHOLNL SULMHSRUL RNR VDPH GHILQL
DGUHVLUDWL NDG VH JRYRUL R UDpXQDOQRP UD]PLAaOMDAQ
UDpXQDOQRJ UD]PLAOMDQMD QLVX QRYH YHUO LK SURQDOD]
/IRJR SURJUDPLUDQMX L GMHFL NRMD XSUDYOMDMX UDD
SURJUDPLUDQMHP UD]YLMD SURFHGXUDOQR UD]J]PLAOMDQM!
XSRUDERP WHKQRORJLMH L SURJUDPLUDQMD ]D NUHLUDQM
GDOMH SUHQLMHWL QD QH SURJUDPHUVNL NRQWHNVW SD
]QDQVWYHQLND SULKYDub WDNYH LGHMH WH VPDWUD GD
YMHAEDQMH ]D QDMYLaAX PHQWDOQX VSRVREQRVW WH GD
SURJUDPLUDQMH JHQHUDOL]JLUDWL LOL SUHQLMHWL QD GU

VWU 1HND VX LVWUDALYDQMD SRWYUGLOD GD VX X
YMHaAaWLQH SRSUDYOMDQMD SURJUDPD HQJO GHEXJJLQJ X
XQDSUHYHQMH YMHAWLQD SURFHGXUDOQRJ UD]J]PLAOMDQMD
&DUYHU .ODKU L &DUYHU
8 QRYLMH YULMHPH SRND]DOR VH GD SRXpDYDQMH SULVW
UDpXQDOQRP UD]PLAOMDQMX PRAH SRJLWLYQR XWMHFDWL C



‘RN 3DSHUW JRWRYR LIMHGQDpDYD UDpPpXQDOQR UD]JPL&ON
SURJUDPVNRP MH]LNX /RJR GDQD&QMD SURPL&OMDQMD R
IRNXVLUDMX QD XSRUDEX QMHJRYLK RSUHQLWLK NRQFHSD\

5DpXQDOQR UD]PLAOMDQMH VPDWUD VH QHNRP XQLYHU]DOC
X] DQDOLWLPNH VSRVREQRVWL ELOD WHPHOM aNROVNRJ X!
LVWLpH VH NDNR UDpXQDOQR UD]JPLAOMDQMH QDGRSXQMX]I
QDJODVNRP QD YMHAWLQL UMHADYDQMD VOR&HQLK SUREOH
ALYRWX :LQJ

'HQQLQJ UDVSUDYOMD R WRPH SULSDGD OL UDpXQDC
UDPpXQDOQH JQDQRVWL WH LVWLPpH A3RMDP UDpXQDOQRJ Ul
UD]JPLAOMDQMH V PQRJLP UD]JLQDPD DSVWUDNFLMH NRULA
LVSLWXMH NROLNR VH GREUR UMHAHQMH PRAH SULODJRGL
SULQFLS YHU SUDNVD 5DpXQDOQR UD]JPLAOMDQMH MHGQD N
]ODQVWYHQLFL WUHEDOL SRVMHGRYDWL ® 'HQQLQJ VW
*X]GLDO QDJODADYD GD UDPpXQDOQR UD]PLAOMDQMH W
QDJLYD SLVPHQRAE&UX VWROMHUD NRMD MH QHRSKRGQD Q
LQJ GDOMH QDGRSXQMXMH VYRMX GHILQLFLMX UDpXC
UD]JPLAOMDQMH MH PLVDRQL SURFHV NRML MH XNOMXpHQ
UMHGHQMD DOL QD QDpPLQ GD UMHAHQMD EXGX SUH]JHQWLUI
LIYRYHQMH QHNLP DJHQWRP ]D REUDGX LQIRUPDFLMD?® :LQ.
8 UDVSUDYDPD R UDpXQDOQRP UD]PLAOMDQMX pHVWR VH
UD]JOLNXMH RG DOJRULWDPVNRJ UD]JPLAOMDQMD QR XSUDYI]
GYD QDpLQD UD]JPLAOMDQMD WH LVWLpH GD A«UD]PLZOMDW
LQIRUPDFLMVNL SURFHV NRMHP WDGD QDVWRMLPR SURQDI
FLOMX VWYDUDQMD RSHUDWLYQH GHILQLFLMH UDPpXQDOQ
DQDOL]JLUDMX SRYUDWQH LQIRUPDFLMH RG RNR DQNHYV
]JODQRVWL 60LND



Racunalno razmisljanje - proces rjeSavanja problema koji ukljucuje sljedece
karakteristike:
e formuliranje problema na nacin koji omogucuje uporabu rac¢unala i ostalih alata
pri rjeSavanju problema
e |ogicko organiziranje i analiziranje podataka
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60OLNDHILQLFLMD UDpXQDOQRJ UD]PLAOMDQMD SUHPD ,6

7DNYD RSHUDWLYQD GHILQLFLMD ,67( L &67% LPDOD M
UMHpPQLN SUL UD]PDWUDQMX UDpXQDOQRJ UD]JPLAOMDQMD
GHILQLFLMD UDpXQDOQRJ UD]PLAOMDQMD MR& MH XYLMHN |
3UL UD]PDWUDQMLPD UDpXQDOQRJ UD]J]PLAOMDQMD X]LPDM?>
SUHGVWDYOMDMX WDNYR UD]PLAOMDQMH LVWLPX VH L VW
YHURM GRVWXSQRVWL L SULODJRYHQRVWL UDpPpXQDOD RQLI
PLMHQMDWL NRULVQLNH V FLOMHP SREROMaG@DQMD QMLKF
%ODFNZHOO L VXU QDJODabYDMX GD MH ]DLVWD L]X]JHWQF
RSLVH NDNYH ]DJRYDUD UDpXQDOQR UD]J]PLAOMDQMH SUYHC
VXU

7TDNRYHU LVWLPpX GD UD]YRM UDpPpXQDOQRJ UD]PLAOMDQMI
SURPDWUDQMD DSVWUDNFLMH NDR QHpHJ @&8WR MH pRYMHN X
DOWHUQDWLYQH SULVWXSH NRML UH RPRJXULWL NUDMQMI
RVODQMDMX LVNOMXpLYR QD DSVWUDNFLMX 6O0OLPpQR $KR
VNORS PLVDRQLK SURFHVD XNOMXpHQLK X SURQDODAaHQMH
IRUPXOLUDMX SUREOHPL L UMHAHQMD SULND]DQL NDR QL

8 QRYLMH YULMHPH X SRXpDYDQMX SURJUDPLUDQMD VYH V
3ULPMHQRP WDNYLK RNUXAMD NRMD RPRJIXiXMX PODGLP ON
SULpD LJDUD L VLPXODFLMD SRMDYLOD VX VH QDVWRMDQ
QSU QD GL]DMQX LQWHUDNWLYQLK PHGLMD X QHNRP EOL\
RNUX&MH SURJUDPLUDQMD 6FUDWFK

7DNYLP SULVWXSRP UDpXQDOQR UD]JPLAOMDQMH PR&H VH
%UHQQDQ L 5HVQLFN



X GLPHQJLMX UDpXQDOQLK NRQFHSDWD NRQFHSWL NRM
VOLMHG SHWOMH SDUDOHOL]DP GRJDYDML XYMHWL |
X GLPHQJLMX UDPpXQDOQH SUDNVH SUDNVD NRMX UD]Y
WHVWLUDQMH L LVSUDYOMDQMH SRQRYR NRUL&AWHQM]
LWHUDWLYQRVW L QDGRJUDGLYRVW
X GLPHQJLMX UDpXQDOQH SHUVSHNWLYH SHUVSHNWLYD
QMLPD VDPLPD L]JUD&DYDQMH SRYH]LYDQMH L SURSLW
8 GDOMQMLP QDVWRMDQMLPD SURQDODVND 4WR MHGQRVWI
6RFLHW\ LVWLpH RVQRYQX LGHMX UDpXQDOQRJ UD]PLAZOMD
UDpXQDOVWYD X VYLMHWX NRML QDV RNUX&XMH WH SURFH)
UD]XPLMHYDQMH WH UD]JPLAOMDQMH R SULURGQLP L XPMHW
*URYHU L 3HD VLQWHWL]LUDMX SURPLAOMDQMD ¥
OLWHUDWXUL WH JD GHILQLUDMX NDR *URYHU L 3HD
x DSVWUDNFLMX L JHQHUDOL]DFLMX X]JRUDND XNOMXpXM
X VXVWDYQX REUDGX SRGDWDND
X VXVWDY VLPEROD WH QMLKRYH SUH]JHQWDFLMH
Xx DOJRULWDPVNX QRWDFLMX WLMHND NRQWUROH
X VWUXNWXULUDQX GHNRPSR]JLFLMX SUREOHPD
Xx LWHUDWLYQR UHNXUJLYQR WH SDUDOHOQR UD]PLAOMD
x XYMHWRYDQX ORJLNX
Xx RJUDQLPHQMD XpLQNRYLWRVWL WH L]YHGEH
Xx LVSUDYOMDQMH WH VXVWDYQR RWNULYDQMH SRJUHADN

8 RYRP SRJODYOMX SUHGVWDYOMHQH VX GHILQLFLMH UDpX
X VWUXpQRM OLWHUDWXUL ,DNR QH SRVWRML GRJRYRU RN
PHYyX QDYHGHQLP GHILQLFLMDPD PRAH VH XRpLWL QMLKRYI
NRQFHSWL QD NRMH VH GHILQLFLMH RGQRVH 6YH VH YLaH
ubjJpLaoMDQMD NUR] SUHGPHWH NDR aWR VX ELRORJLMD N
SOHV WH VWUDQH MH]JLFL ,QWHUGLVFLSOLQDU\ &RPSXWDW

,SDN WHPHOMQL NRQFHSWL UDpPpXQDOQRJ UD]PLAOMDOQN
DOJRULWDPVNR UD]PLGAOMDQMH JHQHUDOL]DFLMD WH PR
SURJUDPLUDQMD SODQLUDQMHP LOL L]YRYHQMHP QHNRJ S|
]D LIYRYHQMH QD UDpXQDOX 8 RYRP UDGX SRG WHUPLQRP



UMHADYDQMD SUREOHPD SURJUDPLUDQMHP RGQRVQR
IRUPXOLUDQMHP DOJRULWDPVNRJ UMHGHQMD J]DGDQRJ SU
DOJRULWPD X QHNRP SURJUDPVNRP MH]LNX

8 VYLP QDYHGHQLP GHILQLFLMDPD UDpXQDOQRJ UD]PLAO
SURJUDPLUDQMD WH PRAH OL VH RQR RGYRMLWL RG SRXpD®

'MHORPLPpDQ RGIJRYRU QD WR SLWDQMH PRA&H SRQXGLWL E|
SURYHGHQD QDG LVWUDALYDpPpND UDGD NRML VDGU&H N
SUHX]HWL VX L] ED]JH LVWUDALYDPNLK UDGRYD 6FRSXV 6DT
SULND]DQ MH VOMHGHURP VOLNRP 6OLND 60OLND LVW|
LVWUDALYDpPpNLK UDGRYD NRMH VH YHaX X] SRMDP UDpXQDC
SRMHGLQH NOMXpQH ULMHpPL YHOLPLQD NUXJD XpHVWDO
SRYH]QLFH WH SULSDGQRVW NODVWHUX NOMXpQLK ULMHp
UDpXQDOQRJ UD]PLAOMDQMD QDMYL&AH VSRPLQMH SRMDP S
VQDAaQD SRYH]DQRVW XSUDYR WLK WULMX SRMPRYD

6OLNBRYH]DQRVW NOMXpQLK ULMHpL V SRMPRP 3UDpXQDOQR U



8 NODVWHUX NRML SRYH]XMH &NROVNH NRQFHSWH OMXELDL
awR VX REUD]J]RYDQMH URERWLND 67(0 YUHGQRYDQMH X¢
VXUDGQMD LQAHQMHUVWYR L VO .ODVWHU NRML SRYH]XMFE
NODVWHU QDMpH&UH VSRPLQMH WHPH NDR &4WR VX UMHADYI
DOJRULWDPVNR UD]JPLAOMDQMH RVQRYQR&NROVNR L LQIRU
NRQFHSDWD SRYH]DQLK V REUD]JRYQRP VWUDQRP LVWUDAL
NODVWHU QDMpHaUH VSRPLQMX PRGHOLUDQMH LQAHQMH
SRWYUGLWL GD VH X VWUXpQRM OLWHUDWXUL X] UDJ]PDWUD
L R SURJUDPLUDQMX

ORJX OL VH UDpXQDOQR UD]PLGAOMDQMH L SURJUDPLUDQMH
VH UHUL GD SURJUDPLUDQMH L UDpXQDOQR UD]PLAOMDQMH
]IDMHGQLpNLK SRMPRYD L YMHaAawLQD 8 SURFHVX UMHAaDYDC
VWYDUDQMX UDpXQDOQRJ UMHGHQMD X QHNRP SURJUDPVN
VLVWHPDWLPQLK XSXWD NRMH QDUHYyXMX UDpXQDOX GD L
SUREOHPD VWDYOMD QDJODVDN QD UD]JYRM YMH&aGaWLQD UDD
L QH PRUD ELWL UDpXQDOQR UMHGHQMH 7R PRJX ELWL WHN
JUDILpNL SULND]L X NRMLPD VX QD]QDpHQL NRUDFL UMHa&D\

awRrR ]1QDpL ULMHALWL SUREOHP YMHAWLQDPD UDpPpXQDOQRJ
NDNR EL VH PRJDR IRUPXOLUDWL QD QDpPLQ NRML MH UMHAL
MHGQRVWDYQLML GLMHORYL SUREOHPD NRML VH GDOMH U
NRULVWLWL SUL UMH&GDYDQMX SUREOHPD 3UHGYLYD VH QD
PHyX SRGDWFLPD ,GHQWLILFLUDMX VH L XNODQMDMX QH
VWYDUDMX RGJRYDUDMXuL PRGHOL NDNR EL VH RODNA&DR S
] UMHADYDQMH SUREOHPD VWYDUDQMH DOJRULWPD 3UF
UMHAHQMD LVSUDYOMDMX VH HYHQWXDOQH SRJUHaAGANH WH C
SUREOHPL NRML VH PRJX ULMHALWL QD VOLpDQ QDpPLQ SUR
GD MH UDpXQDOQR UD]PLAOMDQMH SXQR YHUD L aLUD SULD!

YyHVWR VH X RSLVLPD L GHILQLFLMDPD UDpPpXQDOQRJ UD]P
UD]XPLMHYDQMH WHPHOMQLK NRQFHSDWD UDPpXQDOQH ]¢
SRGUD]XPLMHYD VH VSRVREQRVW SUHSR]QDYDQMD WHF
SURJUDPHUVNH NRQFHSWH D DSVWUDNWQR UD]XPLMHYDQN
VLQWDNWLPpNLK GHWDOMD 7RXUHW]N\ L VXU



1HNL DXWRUL GHILQLUDMX UDpPpXQDOQR UD]J]PLAOMDQMH NI
SUREOHPD WH SUHGODaX QHNROLNR DNWLYQRVWL L SUR
UDpXQDOQR UD]PLAOMDQMH $VWUDFKDQ L VXU 8 S
UD]OLPpLWH QDpLQH XNOMXpLYDQMD SURJUDPLUDQMD X SR
YDULUDMX RG RQLK X NRMLPD SURJUDPLUDQMH SUHGVWDY
SD VYH GR SULVWXSD X NRMLPD VH UDpXQDOQR UD]PLaAOM
REUD]RYDQMD

8YRYHQMHP YMH&G&WLQD UDpXQDOQRJ UD]JPLAOMDQMD PHYX Q
XpHQLND SRMDYLOD VH SRWUHED GD VH aWR EROMH GHIL
NRQWHNVWX .DR &4WR VH L] UDQLMH QDYHGHQRJ PRAaH SULF
XJODYQRP VH YUWH RNR WHPHOMQRJ SLWDQMD A.DNR GHIL
VXU LGX GDOMH L UD]PDWUDMX A.DNR VH UDpXQDOQH
ubjJpLaoMDQMD NDR &48WR MH PDWHPDWLpPpNR UD]JPLAOMDQM
SUREOHPD"® WH A=DKWLMHYD OL WDNYR UD]PLAOMDQMH SU
"HLQWURS L VXU

8 UDI]PDWUDQMX RYLK SLWDQMD IRNXVLUDOL VX VH QD S
WDNVRQRPLMX YMHaAaWLQD UDpXQDOQRJ UDJPLAOMDQMD X 6°
NRMH pLQH UDpXQDOQR UD]PLAOMDQMH X 67(0 X &7 67(0
SRVYHWLOL SRWUHEDPD XpLWHOMD RG NRMLK VH RpPpHNXMF
LQWHJULUDMX X VYRMH NROHJLMH &aWRYL&H &7 67(0 WDNV
MH QD WHPHOMX SUDNVH XSRUDEH UDpXQDOQRJ UD]PL&aOM
UbDGX L UDJGYRMHQD MH X pHWLUL NDWHJRULMH 6OLND

60LNR7 67(0 WDNVRQRPLMD



,DNR |DQLPOMLYD SUHGOR&HQD WDNVRQRPLMD MR& XYLMH
RWNULWL QMHQX VQDJX

2 GHILQLFLML UDpXQDOQRJ UD]PLAOMDQMD MR& XYLMHN WL
UDpXQDOQH ]QDQRVWL WH&H QDJOD&ADYDQMX VQDJH L YD
LQIRUPDWLPNR WDNR L ]D RSUH REUD]JRYDQMH WUHED
RpPHNLYDQMLPD MR& XYLMHN QHPD SRWYUGH GD UH VH VSR
SURJUDPLUDQMH SUHQLMHWL L QD RVWDOD SRGUXpPpMD

UDpXQDOQRP UD]PLAOMDQMX WH QMHJRYRM XOR]JL NDNR
]JODQRVWLPD PRJX VDPR &WHWLWL SRNUHWX NRML VH QML]

8 RYRP UDGX SRG SRMPRP UDpXQDOQRJ UD]PLAOMDQMD UD
NRMHJ RELOMHADYD

Xx SURPLAOMDQMH R SRGDWFLPD NRML JD RSLVXMX

X SUHSR]QDYDQMH UD]JOLpLWLK UD]LQD SUREOHPD

Xx XRpDYDQMH REUD]DFD X]J]RUDND L RGQRVD PHyYyX SRGDYV
SRGDWFLPD NRML MH SRWUHEQR L]YU&aGLWL

x VWYDUDQMH UMHAHQMD SUREOHPD NRML MDVQR LVWLD

Xx SURPLAOMDQMH R a8LURM XSRUDEL LOL QDGRJUDGQML |
NRML VH WDNR PRJX ULMHA&ALWL



2VQRYQL NRQFHSWL L SUDNVH UDpXQDOQRJ UD]JPLAOMD
.DR &WR MH YHU X SUHWKRGQLP SRJODYOMLPD QDYHGHQR
SLWDQMD X] VDPR GHILQLUDQMH SRMPD UDpXQDOQRJ UD]
WHPHOMQLP NRQFHSWLPD UDpXQDOQRJ UD]PLAOMDQMD
UDpXQDOQRJ UD]JPLAOMDQMD XNOMXpLYDOL EL :LQJ
x DSVWUDNFLMX * MHU MH WR PHQWDOQL DODW QHRSK
UDpXQDOVWYX ]DWLP
Xx UDJLQH MHU VH SUREOHPL PRUDMX SURPDWUDWL L UM
X SRYH]DQRVW L]PHyX DSVWUDNFLMD L UDJLQD
1IDYHGHQD VLVWHPDWL]DFLMD VWDYOMD QDJODVDN QD DS
UDpXQDOQRJ UD]PLAOMDQMD DOL QHGRYROMQR GHWDOML]
UD]JLQD L DSVWUDNFLMH
6HOE\ L :RRODUG SUHJOHGRP UHOHYDQWQH OLWHUDW:
UD]PLAOMDQMD
x DOJRULWDPVNR UD]JPLAOMDQMH NDR QDPLQ GRODAHQM
NRMH MH SRWUHEQR QDSUDYLWL RGUHVHQLP UHGRVOL
X YUHGQRYDQMH SURFHV NRMLP VH RVLIJXUDYD GD SUF
RGJRYDUD ]DKWMHYLPD WRPQRVW EU]JLQD L]YRYHQM
MHGQRVWDYQRVW XSRUDEH ]D NRULVQLND SURPRYLUL
X GHNRPSR]JLFLMX QDpLQ UD]JPLZOMDQMD R SUREOHPX T
VXVWDYLPD VD VWDQRYL&WD QMHJRYLK GLMHORYD
x DSVWUDNFLMX GUXJDpLML L MHGQRVWDYQLML QDpLQ
x JHQHUDOL]DFLMX QDpLQ EU]JRJ UMHEDYDQMD QRYLK
SUREOHPD 6HOE\ L :RROODUG

8 NDNYRP VX RGQRVX UDpPpXQDOQR UD]JPLZOMDQMH L UDpX
SUYHQVWYHQR EDYL LQIRUPDFLMDPD WH QMLKRYRP REUDCG
NRML XNOMXpXMX UDpXQDOD .DR &WR MH YHiU QDYHGHQR

]QDQMD NDR 8WR VX GLMHOMHQMH SUREOHPD QD PDQMH GL
PHyX SRGDWFLPD LOL DOJRULWDPVNR UD]PLAOMDQMH RG
QHNRJ SUREOHPD

-DVQR MH GD VH RYH YMHaAWLQH ODNR PRJX SULPLMHQLWL

7DNR VH GLMHOMHQMH SUREOHPD QD PDQMH GLMHORYH



SUHSR]QDYDQMHP PDQMLK GLMHORYD SUREOHPD NRML VH L
SRWSURJUDPL SRYH]DQL |[DMHGQR pLQH FMHORYLWR UMH?2
7DNRYHU X GUXJLP ]QDQRVWLPD QSU NQML&HYQRVWL GLI
VH UHDOL]JLUDWL NUR] SODQLUDQMH &NROVNLK QRYLQD Sl
DNWLYQRVWL NDR 4WR VX SODQLUDQMH L UHDOL]DFLMD GL
VDGU&DMD OHNWRULUDQMH WH REMDYOMLYDQMH PDWHUL
SUREOHPLPD L]YDQ LOL XQXWDU UDpXQDOQH JQDQRVWL PR
GLMHORYL SUREOHPD NRML VH ]DVHEQR UMHADYDMX X] X
FMHORYLWR UMHEHQMH SUREOHPD
1DGDOMH YMHAWLQD SURQDODA&AHQMD X]RUND X UDpXQDOQ!
UDpXQDOQLK UMHAHQMD X NRMLPD VH SUHSR]QDMX QLJRYL
3ULPMHU WRPH PRAH ELWL FUWDQMH SUDYLOQRJ PQRJRNXYV
PQRJRNXWD WH RGJRYDUDMXiHJ XQXWDUQMHJ NXWD PQRJ
SURJUDPLUD |DVHEQR FUWDQMH VYDNH VWUDQLFH PQRJR!
QL]D QDUHGEL VWYDUDMX VH SURJUDPL NRML VX NUDUL
SRPHWQRJ UMH&AHQMD
OMHAWLQD SUHSR]QDYDQMD X]RUDND L]YDQ UDpXQDOQH ]Q
MH]LPQLK NRPSHWHQFLMD 3UL XpHQMX QHNRJ VWUDQRJ |
OHNVLNRQ DOL XSUDYR L]XpDYDQMHP JUDPDWLpPNLK X]RUI
NRULVWH VD ]DGDQLP SULGMHYRP LPHQLFRP LOL JODJRO
QRYRJ ]QDQMD
OMHAWLQH UDpXQDOQRJ UD]PLAOMDQMD QXA&QH VX |]D UDpX
YDAQRVWL L |D RVWDOH ]JQDQRVWL 9MHAWLQRP DOJRULW
UD]YLMDMX VH YMHAWLQH VWYDUDQMD UDpPpXQDOQRJ SURJU
GUXJRM J]QDQVWYHQRM GLVFLSOLQL LOL VYDNRGQHYQRP 3
VSRVREQRVW GHILQLUDQMD QL]D VSHFLILPQLK XSXWD NRMI
MH QSU |DGDYDQMH SUHFL]QLK XSXWD NRULVQLFLPD |D
SUHFL]QLK XSXWD DUKLYLUDQMD VODJDQMD L SUHWUDALY
VOLPQR 3UHPD :LQJ UDpXQDOQR UD]JPLAOMDQMH X VYL
X UD]XPMHWL NRML VX DVSHNWL SUREOHPD UDpPpXQDOQR ]
X YUHGQRYDWL XVNODYyHQRVW SRMHGLQLK UDpXQDQLK D
X UD]XPMHWL RJUDQLpPHQMD L VQDJIX UDpXQDOQLK DODWI
X SULPLMHQLWL L SULODJRGLWL UDpXQDOQH DODWH L Wi



X SUHSR]QDWL PRIXUQRVWL XSRUDEH UDpXQDOVWYD QD
x SULPLMHQLWL UDpXQDOQH VWUDWHJILMH NDR a4WR VX 3
QHNRP GUXJRP SRGUXpMX:3 :LQJ

8 RYRM UDVSUDYL R NRQFHSWLPD UDpXQDOQRJ UD]JPL&A&OMD (
DOL L GD VX NRQFHSWL RNR NRMLK SRVWRML VXJODVQRVW
SUHSR]QDYDQMH X]J]RUDND L UDG V SRGDWFLPD SULND]LY
JHQHUDOL]DFLMD ',0%$&6

3RG NRQFHSWLPD UDpXQDOQRJ UD]JPLAOMDQMD X RYRP UDC
ubJpPL&aOMDQMH GHNRPSR]JLFLMD YUHGQRYDQMH L JHQHUD
YUHGQRYDQMD UD]YLMHQ MH DODW NRML GHWDOMQR UD]PCLC

x DSVWUDNFLMD UD]JXPLMHYDQMH SUREOHPD LGHQV
SUREOHPD UDG V ORJLpPNLP YULMHGQRVWLPD UD
DSVWUDNFLMH UDG V YDULMDEODPD L XOD]RP L]OL

X GHNRPSR]J]LFLMD UDVWDYOMDQMH SUREOHPD QD F
QRYLK UMHGHQMD QD WHPHOMX SR]QDWLK SUREOHI

x DOJRULWDPVNR UD]PLAOMDQMH DQDOL]JLUDQMH L
DOJRULWDPVNLP VWUXNWXUDPD SUHGYLYDQMH
VWUXNWXUH JUDQDQMD XUHYLYDQMH L QDGRJUDG
QRYLK UMHAHQMD QD WHPHOMX SRVWRMHULK VOLp

IDYHGHQL NRQFHSWL DODWD YUHGQRYDQMD RGDEUDQL V.
SODQRP L SURJUDPRP SUHGPHWD ,QIRUPDWLND ]D aHVWL U

,QWHOLJHQFLMD L XpHQMH
8 GDQDAQMHP VYLMHWX EUJLK SURPMHQD L WHKQROR&NR.
SUREOHPD DQDOL]D YDOMDQRVWL UMHAHQMD WH SUHSR]QG
LVWLpX NDR YDAQH YMHAWLQH ]D |DQLPDQMD EXGXUQRVW
SURFHVX SRXpDYDQMD

,] SUHWKRGQLK SRJODYOMD MDVQR MH GD VX QDYHGHQH
SRMPRP UDpXQDOQRJ UD]PLAOMDQMD DOL L GD VH QH VP
LQIRUPDWLPNLP VWUXpQMDFLPD YHU LPDMX VYRMX LQWHU
UDpXQDOQRJ UD]PLAOMDQMD SRMHGLQFX VH RPRJIJXUXMH LV
ubjpLaoMbQMD MHU JD VH SULSUHPD ]D ODN&X SULODJRG



UMHAHQMD |]DGDQRJ SUREOHPD |]D SURQDOD]DN VYRJ YODV'
]DGDQRJ SUREOHPD

'HILQLFLMD UDpXQDOQRJ UDJPLAOMDQMD SRYH]DQD MH L V
VSRVREQRVW UMHADYDQMD SUREOHPD L DSVWUDKLUDQMH

NDR 4WR VX UXNRYDQMH SRGDWFLPD DSVWUDKLUDQMH SL
DOJRULWDPD 8 QRYLMRM VWUXPQRM OLWHUDWXUL NRMD V
MH LQWHOLJHQFLMD PRGHUQRJ PpRYMHND SRWSRPRJQXWD
PRUQLMD RG LQWHOLJHQFLMH QD&aLK SUHGDND 9HULQD MH
YHU QDpLQ GMHORYDQMD =DUHYVNL QR WHN VH X QR
YHUL QDJODVDN VWDYOMD QD PHQWDOQH SURGXNWH D QH

'DQDV VX SULVXWQH YHOLNH UD]JOLNH X UD]JPLAOMDQMLPD L
R LQWHOLJHQFLML OQRJH UD]JOLNH X VWDYRYLPD GROD]H ]
SURPDWUDMX DOL L JERJ PHYXVREQH LQWHUDNFLMH WLK (
LQWHOLJHQFLMD SULVXWQD NRG QL]D OMXGVNLK DNWLYQ
VSRUWVNLK L VO 3UL GHILQLFLML LQWHOLJHQFLMH LVWL
PLAOMHQMD DGDSWDELOQRVW WH VDPRNULWLpPQRVW 7HUF
GHILQLFLMX LQWHOLJHQFLMH OLQJYLVWLpPND ORJLPNR P
NLQHVWHWLpPND LQWHUSHUVRQDOQD LQWUDSHUVRQDOQD
QRYLMH YULMHPH 6WHUQEHUJ GHILQLUD SRMDP XVSMHA&aQH
VWUDQD YODVWLWH LQWHOLJHQFLMH V FLOMHP 4WR VQDA&Q
VWUDQD LQWHOLJHQFLMH B6WHUQEHUJ

BWUXNWXUDOLVWLpPNLP SULVWXSRP GHILQLUDWL LQWHOL
VSRVREQRVWL SUL pHPX VH QDMYL&H LVWLpH SULVWXS SU
QDVWRML VH SUHSR]QDWL GRYROMDQ VNXS IDNWRUD PHQW
GMHORYDQMH 1DVWDYNRP RYRJ SULVWXSD PR&H VH VPDW
VSRVREQRVWL NRULAWHQMHP UH]XOWDWD WHVWRYD L QHN
SRGUXpMD

BULVWXS IDNWRUVNRP DQDOL]JRP WH SULVWXS NODVLILNDFL
XSRUDEH UDpPpXQDOD X ]QDQRVWL 8SUDYR VX UDpXQDOD V
]1QDpDMQLP PHPRULMVNLP NDSDFLWHWRP RPRJXULOD SULPI
YHOLNRJ EURMD SRGDWDND NRMH NODVLPpQLP QDPLQRP E
7TDNYRP VWDWLVWLpPpNRP PHWRGRP RPRIJXUXMH VH NYDQWL\
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PHyX YDULMDEODPD )RUPLUDMX VH PRGHOL NRMLPD VH PR
SURPDWUDMX LOL QH PMHUH

3uLPMHU WDNYRJ PRGHO MH PRGHO LOQOWHOLJHQFLMH &DWW
EURMD LVWUDALYDQMD NUR] YL&H RG JRGLQD RWNULYI
VWUXNWXUX NRQFHSDWD SRSXW LQWHOLJHQFLMH 6D V
UbD]JPLAOMDQMH SRYH]DQR MH V WUL VSRVREQRVWL IDNWRU

X WHPQLP UD]PLAOMDQMHP HQJO VISORWRGE QRN\DWR QU@L &
QDPMHUQLK L NRQWUROLUDQLK PHQWDOQLK RSHUDELN
VH QH PRJX ULMH&ALWL DXWRPDWVNL?

Xx REUDGDPD JUDILpNLK SULND]D HQJO VSRVREQRSWR
JHQHULUDQMD SRKUDQH GRKYDUDQMD WH L]PMHQH JU

Xx NUDWNRURpPQRP PHPRULMRP HQJO VHKBRWREQRK WR
UD]XPLMHYDQMD L ]DGUADYDQMD VYMHVQRVWL R RJUD
SRMDYOMXMX X QHSRVUHGQLP VLWXDFLMDPD RGQRV
GRJRGLOH

IDYHGHQR SRWYUyXMH L LVWUD&ALYDQMH NULWHULMVNH YL
RGQRVX QD GUXJH VWDQGDUGL]LUDQH SVLKROR&NH WHVWR
RG XpPHQLND SHWRJ GR GHVHWRJ UDJUHGD X 4aSDQMR(
]ODpDMQD SRYH]DQRVW L]JPHyX UDpXQDOQRJ UD]PLZOMDQ
VSRVREQRVWL ]JDNOMXpLYDQMD U WH VSRVREQRVWL
*RQ]JOH] L VXU

8 QRYLMHP LVWUDALYDQMX NRMH MH LPDOR ]D FLOM RWNL
ubjJpLaoMbDQMD L LQWHOLJHQFLMH UH]XOWDWL VX RWNUL
RGIJRYDUDMXUHJ WHVWD UDpXQDOQRJ UD]JPLAOMDQMD RQC
RSUH LQWHOLJHQFLMH 71, WHVW WUHUH L]GDQMH %RRP
PRJOR EL VH UHUL GD tH RSUD LQWHOLJHQFLMD ELWL YHUD

=QDpL OL WR GD SRVWRML pYUVWD YH]H L]JPHyX UDpXQDO
GHILQLFLMH L NRQVWUXNWL SURPDWUDQLK SRMPRYD QLVX
UH]XOWDWL RPHNLYDQL MHU VH L] GHILQLFLMH YLGL SULUR
LVWLpX YDAQRVW GDOMQMHJ LVWUDALYDQMD VDPH SULURG
X SURFHVX XpHQMD L SRXpDYDQMD XpLWHOML PRJOL NYDO|
RQLK VSRVREQRVWL NRMH VH LJUDYQR L MHGLQVWYHQR RG

~
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SRWUHEQR MH DQDOL]JLUDWL L LVWUDALWL NDNR SODQLUD
XWMHFDWL QD UD]JYRM YMHAWLQD UDpXQDOQRJ UD]JPLA&OMDC
pHVWR VH [DMHGQLpPpNL SURPDWUDMX ,QWHOLJHQFLMD MH ]
D XpHQMH SURFHV .DaH VH GD XpHQMH RPRJXUXMH UD]YRM
XpHQMH =DUHYVNL OHyX NRUHODFLMDPD NRMH VX SR
VH GD uH SR]JLWLYQD NRUHODFLMD L]PHYyX LQWHOLJHQFLMH

x &WR MH YHiD VOR&HQRVW VDGU&DMD NRML VH XplL
x &WR MH YHUD VPLVOHQRVW VDGUADMD NRML VH XpL
NYDOLWHWQX SRYH]QLFX V UDQLMH QDXpHQLP VDGU&D]
x 8WR MH YULMHPH XpHQMD PDQMH
3UL SODQLUDQMX XpHQMD L SRXpDYDQMD RVLP QDYHGHQTF
SURFHVLUDQMD LQIRUPDFLMD NRMH SRVWRMH L]PHyX GMHF
RG RGUDVOLK -HGDQ RG UD]JORJD PR&H ELWL GD LP MH SRV
PHQWDOQLK RSHUDFLMD 1DGDOMH PRJX ELWL PDQMH XplL:
]JDGDWND PRJX LPDWL VODELMX ED]X GXJRURpPQRJ SDPUHQI
GMHFD SRVWLAX NRPSOHWQLML QDG]JRU QDG YODVWLWLP P|
X REUDGL LQIRUPDFLMD NRGLUDMX YL&H LQIRUPDFLMD L] ¢
=QDpDM PDWXUDFLMH X UD]YRMX PLVDRQLK SURFHVD SRVHE
UD]JYRM GRJDYyD X ID]DPD
x VHQ]RPRWRULPNRM GR JRG + QDGRJUDYLYDQMHP Q
XVPMHUHQLP QD SRQDYOMDQMH LOL ]DGUADYDQMH ]DQ
X SUHGRSHUDFLRQDOQRM JRG JRG + QDPMHUQR
REMHNWLPD X]LPDQMH X REJLU YL4AH RG MHGQH NDUDN
x NRQNUHWQLK RSHUDFLMD JRG + JRG * VYH VRIL
XQXWDUQMLK UHSUH]JHQWDFLMD NRQNUHWQLK REMHND
x IRUPDOQLK DSVWUDNFLMD JRG £+ JRG + DSVWUDN

$OWHUQDWLYQD VWDMDOL&WD R VDJULMHYDQMX PLVDRQLK
W]lY QHRSLDJHWRYVNL WHRUHWLpPDUL 1HNL WHRUHWLDPD
QD]LYDMX ID]D SURQDODAHQMH SUREOHPD $UOLQ SUL
NRMLP VH XpHQLN NRQNUHWQR VXVUHUH WH RGOXpLYDQMF
XODJDQMD GRGDWQRJ QDSRUD 1D SULPMHU X WRM ID]L Xp
VHPLQDUVNL UDG SURQDODaHQMH SUREOHPD I1HNL RG QI
ubG UMH&GDYDQMH SUREOHPD IHNROLFLQD SVLKRORJD ]D

io



RSHUDFLMD GROD]L GR IDJH SRVWIRUPDOQRJ PLAOMHQMD
PDQLSXOLUDQMH UXGOMLYLP SRVWXSFLPD WH QHGRVOMHC
UbD]JPDWUDQMH DOWHUQDWLYD WH DQDOL]JLUDQMH SUHGQRYV

1HAWR GUXJDpLML SULVWXS UD]JYRMX PLVDRQLK SURFHVD ]
NRJQLWLYQL UD]YRM X LYMDQBRSU R M B XUDKEMR IMBADR USFLMH ]C
NRQWHNVWD 9\JRWVN\ ,VWLpPpH GD VH GMHWHWRYR Xpl
GMHWHWD V RNROLQRP 8 REUDJRYQLP SURFHVLPD SRVHEQ|
RNUX&MD ]D YUHGQRYDQMH X NRMHP VH GRJDYyD VWDOQD
XpLWHOMD pDN L NDGD MH XpHQLN RGJRYRULR SRJUHA&AQ
QDSUHGRYDQMH XpHQMD MHU VH XpHQLNX QXGL SRPRi ]
QDSUHGRYDQMH L] WUHQXWQH UD]JLQH UD]XPLMHYDQMD

7DNDY VH SULVWXS GDQDV PR&H SULPLMHWLWL NUR] ]Q
YUHGQRYDQMD X SURFHVX XpHQMD L SRXpDYDQMD GDNOH
MR& X SURFHVX XpHQMD 'L]DMQLUDQMH NYDOLWHWQLK DOLC
]QDPDMQR |D XpLWHOMH DOL L ]D XpHQLNH 7KRPDV
SLWDQMD NDR aWR VX

X -H OL XpHQLN VSUHPDQ ]D QRYH VDGU&DMH"
X TUHED OL XpHQLNX XpHQLFLPD GUXJDpLML SXW SUL XV
x .RML VX XpHQLFL VSUHPQL NUHQXWL GDOMH D NRMLPD

OQRJL XpLWHOML L VWUXpQMDFL YMHUXMX GD MH IRUPDW
SRXpDYDQMD 3ULPLMHQMHQH WHKQLNH PRJX ELWL MHGQR"
UXNX DNR VPDWUDMX GD VX UD]XPMHOL QRYRXYHGHQL NRQ
SUL NRMHP XpHQLFL SULPMHQRP RGJRYDUDMXiuUH UXEULNH
SUHJOHGDYD L NRPHQWLUD )RUPDWLYQD YUHGQRYDQMD V
SUREOHPH X XpHQMX QR X PQRJLP VOXpDMHYLPD WDNYD Yl
MDpHJ UD]XPLMHYDQMD YODVWLWLK DNDGHPVNLK SUHGQRYV
UDGH L QD pHPX WUHEDMX YL&H UDGLWL WR LP PRaH SRPF
YODVWLWLP XpHQMHP L DNDGHPVNLP QDSUHWNRP )RUPDWI

,] QODYHGHQRJ PRaH VH |[DNOMXpLWL GD MH SUL SURFHVX ¢
RGJRYDUDMXUX UDYQRWHAX L]JPHYyX VWYDUQLK VSRVREQR)
LVKRGD YUHGQRYDQMD 8 RYRP UDGX QDJODVDN MH XSUD\)
ubjJpLaoMDQMD L WR DSVWUDNFLMH DOJRULWDPVNRJ UD]P

io



RGDEUDQL VX X VNODGX V WUHQXWQR YDaHULP 1DVWDYQLT
,QIRUPDWLND ]D aHVWL UDJUHG RVQRYQH ANROH ORA&HPR L
VH SUL QMLKRYRP YUHGQRYDQMX VWDYOMD QDJODVDN QD S
WH SURQDOD]DN RGJRYDUDMXuHJ GRND]D WDNYRJ UMHAHQ

1DpLQ QD NRML OMXGL UMHaGbYDMX SUREOHPH WH NDNR S|
LQWHUHVD X SRGUXpMX XpHQMD L SRXpDYDQMD 'DQDV VH
WH WHRULMH OMXGVNH VSR]QDMH SULPMHQMXMX QD VWU
SURYMHUDYD 7HKQLNH UMH&DYDQMD SUREOHPD RG SRVH!
LQWHOLJHQFLMH 8SUDYR VX LVWUDALYDQMD NRMD VH RG
PRGHOH NRMD VH PRJX SULPLMHQLWL SUL UMH&aGDYDQMX ]DC



6SRVREQRVW UMH&ADYDQMD SUREOHPD
2SUH SULKYDUHQD GHILQLFLMD UDpXQDOQRJ UD]JPLAOMDQM
SUREOHPD 7HUPLQ UMHADYDQMD SUREOHPD pHVWR MH SUI
LQWXLWLYQR UD]XPLMH &@WR VH SULWRP &HOL SRVWLUL
VLWXDFLMDPD QDMpH&UH VH NRULVWLPR QHNRP YMH&GWLQR
NUHDWLYQLP XYLGRP 3UL WRPH VYODGDYDPR SUHSUHNH
RGJRYDUDMX QD QHNR SLWDQMH O6WHUQEHUJ

.DNR ]DSRpHWL SURFHV UMH&ADYDQMD QHNRJ SUREOHPD"
XNOMXpXMH VOMHGHUH NRUDNH LGHQWLILNDFLMX SUREO
REOLNRYDQMH VWUDWHJILMH RUJDQL]DFLMX LQIRUPDFLMD
JRWRYR MH QHPRJXUH LVNOMXpLWL IOHNVLELOQRVW WH SL

SLMHWNR VH GRJDYyD GD VH SUL UMH&GDYDQMX QHNRJ SU
6YDNL RG QDYHGHQLK NRUDND LPD VYRMH VSHFLILPQRVWL
]DGDQRJ FLOMD 'HILQLFLMD L UHSUH]J]HQWDFLMD SUREOHPLEL
SURFHVY UMHabYDQMD SUREOHPD GRN MH LGHQWLILNDFLMD
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60LNDRUDFL UMHGDYDQMD SUREOHPD %UDQVIRUG L ¢

6 GUXJH VWUDQH NYDOLWHWQR SUDUHQMH L SURPLAOMHQ
XPpLOQNRYLWRVW SRVWXSND UMH&aDYDQMD SUREOHPD 8 VY
XpHQMD L SRXpDYDQMD pHVWR VH VSRPLQMH VSRVREQRVW

~
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LVKRGD NRML VH PRUD UHDOL]JLUDWL QDVWDYQLP SURFHYV
XpHQLNH" .RMH VWUDWHJLMH XpHQLFL SULPMHQMXMX ]D U
NRULVWH GREUR VWUXNWXULUDQL SUREOHPL L] VSHFLILPC
ILJLNH RGQRVQR SUREOHPL X NRMLPD MH MDVQR QD]QDpF
SUREOHPD L] SRGUXpMD SURJUDPLUDQMD SULND]DQ MH QD
GHILQLUDQ SUREOHPVNL SURVWRU SD SUL UMH&GDYDQMX S
SULNODGQLK PHQWDOQLK SUHIHQWDFLMD RGQRVQR RVPL:
NRUDND NRMLPD H VH SULEOLALWL UMH&EHQMX

60OLNBULPMHU GREUR VWUXNWXULUDQRJ SUREOHPD X

SRVHEQR ]|DQLPOMLYD YUVWD SUREOHPD VX W]Y SUREOHP
]IDKWLMHYD QL] SRWH]D 'DQDV VX pHVWH UDpXQDOQH VLP X
UDpXQDOQL SURJUDP NRML PRaAH ULMHALWL ]DGDQL SUREO]
VX PRGHO UMHaAanpYbQMD SUREOHPD NRML SURPDWUD SRpHW
]DGDQRJ SUREOHPVNRJ SURVWRUD D WHPHOMQD VWUDWHJ
QD QL] NRUDND NRML GRYRGH GR UMHAHQMD SUREOHPD 1H

SDpXQDOQLP VLPXODFLMDPD NUHLUDMX VH DOJRULWPL V(
NRULVWLWL +XQW NRML VH X]DVWRSQR SRQDYOMDMX
]DGDQL SUREOHP 6WHUQEHUJ .DGD pRYMHN UMHA&GDYL
]QDpDMQR UD]JOLNXMH RG SULVWXSD X UDpXQDOQLP VLPX
SDPUHQMD yRYMHN QLMH X PRIXUQRVWL VSHFLMDOL]JLUDWL
NRPELQDFLMD 3UHPD 1HZHOO L 6LPRQ OMXGL NRULVWH PH



+HXULVWLNH QHIRUPDOQH LQWXLWLYQH VSHNXODWLYQH V
UMHAHQMD B6WHUQEHUJ

8 VLWXDFLMDPD NDGD QLVPR X PRIJXUQRVWL LVWUDALWL VY
QDVWRML SRMHGQRVWDYQLWL SULVWXS WH SULEMHJDYD M
FLOM UDG XQDSULMHG UDG XQDWUDJ WH VPLVOL L SUR®
SULVWXSLPD MDVQR VH SUHSR]QDMX X SRpHWQRP NRUDNX
NUDMQMHJ FLOMD GUXJH DQDOL]RP SUREOHPD RG SRpHWI
VWDYOMDMX QDJODVDN QD WUDAHQMH DOWHUQDWLYH 11
UMHADYDQMD PRA&H LUL X VPMHUX VPDQMLYDQMD EURMD NR!
VH SRVWXSQR NUHWDWL QDSULMHG LOL QDWUDJ RYLVQR
SRVWL]IDQMD UMHAHQMD $OWHUQDWLYQL SULVWXS UMHAL
UMHADYDQMD YHU ]D VYDNX RGDEUDQX DNWLYQRVW SURY
LVNRULVWLWL |]D SURQDOD]DN UMHGHQMD QD NUDMX VH EL

7TDEOLFAMHADYDQMH SUREOHPD KHXULVWLNH NRMH VH PRJX S|

SULPMHU SULPMHQH QD
VYDNRGQHYQRP| SUREOHF

5MHADYDp DQDOLJLUD SUREOHP WDNR GD YLGL NUDN
+ RML WUHED SRVWLUL . 1DW. S aADY
5QDOLID VAN §1 XGDOMHQRVNwﬁﬁﬁ?m%\oﬁ%g%iga c
SRORADMD X SUREOHPVNRPPSYR RUXL #WH3
FLOMD X W
5MHADYDp NUHUH RG SRPHWND L QDVWRML ULMHAEL)
SUREOHP RG SRpHWND GR$QDDMILUDWL VYH JUDpQH
50G XODSULMHG NRMH YRGH RG NXiH GR RC

WH RGDEUDWL RQH NRMH
Pl Z ] pv % > NDR QDML]JUDYQLML SXW P}

SMHabDYDp SRPLQMH RG '\[Léj%'\ﬁBDLuERWQD?SEJ%u%H%\f

SUREOHP UDGHUL XQDWU XWDQMH RG NXiH GR RG!

+HXULVWL| '"HILQLFLMD

5DG XQDWUDJ UDGLWL XQDWUDJ NDNR
—[ z 7 uv - SURQD&ZOR NRMH RG QM
QDML]JUDYQLML SXW

5MHADYDp MHGQRVWDY QR VWRIEDONVL COCOMAHUEIDMLLYYQ
6PLVOLL.%%%€®8U UMHADYDQMD QBUGXMMR LD NRMWIR®D QM|

\ E IDWLP ]D VY D|NLV NARILM WM LEWNW LY @RIV WL L]
SURYMHUDYD KR QDML]UDYQ




=D UD]JOLNX RG GREUR VWUXNWXULUDQLK SUREOHPD SRVWI
SRVWRML MDVDQ RGPDK GRVWXSDQ SXW GR UMH&HQMD
GUXJDpLML QDpLQ VDIOHGDYDQMD SUREOHPD W]Y SULVW:
SRWUHEQR SURPDWUDWL SRWSXQR UD]JOLPpLWR RG RQRJ NDI
RG QHNRJ RSUHQLWRJ SULVWXSD UMHaAbYDQMX SUREOHPD

8YLG QXGL VSHFLILPpDQ SRIJOHG SRQHNDG L LIQHQDGQR UI
PRaH ELWL RG SRPRiUL SUL UMHGDYDQMX SUREOHPD D XYLI
UbGD ,DNR VH QDpLQ UMHaGDYDQMD SUREOHPD SULVWXSRP
UHUL GD SR]QDYDQMH UMHGAHQMD QHNLK LJRPRUIQLK SUREC
6WHUQEHUJ SRVWRMH WUL UD]JOLpLWD XYLGD 'DYLGVRQ L ¢

X XYLG SXWHP VHOHNWLYQRJ NRGLUDQMD + XNOMXpXI
LQIRUPDFLMD

X XYLG SXWHP VHOHNWLYQRJ XVSRUHyYLYDQMD + XNOMXE
QRYH LQIRUPDFLMH PRJX SRYH]DWL VD VWDULPD

X XYLG SXWHP VHOHNWLYQRJ NRPELQLUDQMD * XNOMX
XVSRUHYyHQLK GMHOLUD UHOHYDQWQLK LQIRUPDFLMD
SURGXNWLYDQ QDpLQ

SRWH&GNRUH SUL UMHaAabYDQMX SUREOHPD
YyHVWR VH SUREOHPL RVRELWR RQL NRML ]JDKWLMHYDMX
XYRYHQMH QRYRJ PHQWDOQRJ PRGHOD X SRVWRMHuUL PRG
SRVWXSND ]D QMHJRYR UMHADYDQMH 3RVWRMHUH PHQWD
RGUALYR SRYH]DWL V QRYLP NRQVWUXNFLMDPD

8 QDVWDYQRP SURFHVX pHVWR VH EDYLPR RGUHVHQLP SUR
SURXpDYDQMH L UMHADYDQMH RGDEUDQLK SUREOHPD SRWD
SULMHQRVD |]QDQMD LOL YMHAWLQH L] MHGQH SUREOHPVN

YyHVWR VH SUL SRXpDYDQMX SURJUDPLUDQMD pXMH L]
SRVWDQX SURJUDPHUL YHU VH 38HOL NRG XpHQLND SRWD!
QDpPLQD UD]PLAOMDQMD RVQD&LWL UDG V DSVWUDNWQLP P
RGQRVQR XNUDWNR UDpXQDOQRJ UDJPLAOMDQMD MHU VH W
NRULVWL L X PQRJLP GUXJLP JQDQVWYHQLP GLVFLSOLQI
7KLQNLQJ 7DNYD RpHNLYDQMD XSUDYR VX UH]XOWDW
VH GRJRGL NDR SRVOMHGLFD SURFHVD SRXpDYDQMD 1DG

TT



SULPMHQMLYDOL GHNRPSR]JLFLMX X DOJRULWDPVNLP ]DGD
LIYDQ LQIRUPDWLPNRJ SRGUXpMD 8 SURFHVX SRXpDYDQMD
WUDQVIHUD RGQRVQR VLWXDFLMX NDGD MH UMH&ADYDQMH ]
UDQLMHJ SUREOHPD

6WUXPpQRVW L UMHGADYDQMH SUREOHPD
8 SRGUXpMX XpHQMD L SRXpDYDQMD RG L]QLPQH MH YDAaQR
SRMHGLQFD SUL UMHaADYDQMX SUREOHPD ,VWUDALYDQMD
SURJUDPLUDQMHP SRWYUGLOD VX GD VWUXpQMDFL XVSMHa
L %ROMDW WH VWYDUDMX EROMH NYDOLWHWQLMH RGL
L %ROMDW 3LOOD\ L -XJRR

OQRJL VWUXpQMDFL SULKYDUDMX VWDY GD MH YMHAEDQMH
GD RQR PRUD ELWL SURPLGAOMHQR QDPMHUQR L XVPMHUH
6WHUQEHUJ *HQHWVNRP QDVOMHYX LSDN VH SUL]JQCEL
VWUXPpQRVWL QSU NRG pLWDQMD

.DNYH VX UD]JOLNH PHYyX VWUXpQMDFLPD L SRpHWQLFLPD YH
.ROLpLQD 1QDQMD QMHJIRYD RUJDQL]DFLMD WH XSRUDED W
SRpPHWQLFLPD L VWUXpQMDFLPD QHNRJ SRGUXpMD *REHW
GMHORYDQMD VWUXpQMDFL VWYDUDMX VKHPH ]D UMHADYD
PHYyXVREQR YUOR GREUR SRYH]DQH MHGLQLFH ]QDQMD

VWUXNWXUQRP VOLpQRaUX PHyX MHGLQLFDPD ]QDQMD *OD'

3RPHWQLFL XJODYQRP VWYDUDMX PDQMH QHSRYH]DQH M
SRYUELQVNLP VOLPQRVWLPD %U\VRQ L VXU BULPMH
SUREOHPD WH QDpPLQX XWURAND YUHPHQD X SRVWXSNX U]
YUHPHQD QD SURPLZOMDQMH R QDpPLQX UHSUH]JHQWDFLMH ¢
SRPHWQLND QD VDPX SULPMHQX VWUDWHJLMH ]D UMH&DYDC

6WUXpQMDFL VH GRVWD EDYH SLWDQMLPD NRMD VH RGQRVI
XVSRUHGLWL V YODVWLWLP VKHPDPD 8 RYLVQRVWL R GRI
SUL]JLYDMX WH SULPMHQMXMX RGJRYDUDMXuX VWUDWHJLMX
LGX QDSULMHG SUHPD QHSR]QDWRM LQIRUPDFLML SULPMI
LlyuabYybMx RGDEUDQLP UHGRVOLMHGRP 3ULWRP SULPMI
QMLKRYLP VKHPDPD X GXJRURpPQRP SDPUHQMX &KL L VXL
VWUXpQMDFL PRJX DXWRPDWL]JLUDWL UD]OLpLWH RSHUDFL



XQDSULMHG ,SDN DXWRPDWL]JLUDQRVW VWUXpQMDND PR3
SUREOHPD NRML VH VWUXNWXUDOQR UD]JOLNXMX RG RQLEK
6WHUQEHUJ

9DAaQRVW UD]PDWUDQMD PHQWDOQLK PRGHOD NRG XpH(
IMXGL SUHIHQWLUDMX VYLMHW NRML LK RNUXaXMH PHQWDC
LPDIJLQDFLMRP WH NRQVWUXNWLYQLP UDVSUDYDPD &UDLN
PDORJ RSVHJD?® NRML PRJX SRVOXAaLWL ]D SUHGYLYDQMH L
REMDaAaQMHQMD WLK GRJDyDMD 1RUPDQ RSLVXMH PHQV

Xx SRVWRML VXVWDY XYMHUHQMD +*+ PHQWDOQL PRGHO
SRVMHGXMH R SURPDWUDQRP VXVWDYX

X VXVWDY MH SURPRWULY *+ SRVWRML RGUHYHQD NRP>
PHQWDOQRJ PRGHOD WH |[DGDQRJ VXVWDYD NRMX RV|

x SRVWRML VQDJD SUHGYLYDQMD + VYUKD PHQWDOQI
UD]XPLMHYDQMX L SUHGYLYDQMX SRQD&ADQMD SURPD

'DOMQMD LVWUDALYDQMD PHQWDOQLK PRGHOD SUHSR]QDOL

Xx OHQWDOQL VX PRGHOL QHGRYU&AHQL L SRMHGQRVWD
SUHWKRGQLP ]QDQMHP QH PRaAH VWYRULWL FMHORYLW
SURPDWUDQRJ VXVWDYD

Xx OHQWDOQL PRGHOL VX SURPMHQMLYL + PLMHQMDMX VH
LOQWHUDNFLMH VD VXVWDYRP

x 3BRVWRML RGUHYHQR YULMHPH ND&aQMHQMD X PLMHQMDC
VWDUD LQIRUPDFLMD |IDPMHQMXMH VH QRYRP DOL WR
]DGUAaDYD VH MRda QHNR YULMHPH X PHPRULML ]DMHGQF

X OHQWDOQL PRGHOL VX RVNXGQL *+ OMXGL WHAaH L]JEMHUU|

X OHQWDOQL PRGHOL VX QH]QDQVWYHQL L pHVWR VDGU:
VYRMD SRQD&A&DQMD pDN L NDG ]QDMX GD VX SRJUH&aAQD
RVMHUDMX XJRGQR L VLIXUQR

x OHQWDOQL PRGHOL LPDMX QHMDVQH JUDQLFH = VOLpPQL

,DNR SRVWRML PQRJR LVWUDALYDQMD NRMD VH EDYH ON
IHQRPHQD NRML LK RNUXaxXxMX SRVWRML MDNR PDOR LVW
PRGHOLPD SURJUDPHUD SRpHWQLND 0D %WXELFD L %RC

70



8 QDVWDYL SURJUDPLUDQMD XpLWHOMX MH YHRPD YDaqQ
SURJUDPHUVNLK NRQFHSDWD NRMH SRVMHGXMX QMHJRYL
SRQXGLOL XpHQLFL XpLWHOM PRA&H GRUL L GR PRJXULK )
PHQWDOQH PRGHOH RGDEUDQLK NRQFHSDWD NRMH SRVM
SURFMHQMXMH VYRMH VOMHGHUH DNWLYQRVWL WH XRpDYD
SRXpDYDWL %XELFD L %ROMDW =ERJ VQDAaQH XORJH |
QD QMLKRY XVSMHK X SURJUDPLUDQMX UD]JYRM YDOMDQLK
IDNWRUD NRML ]QDpDMQR PR&H XWMHFDWL QD SRVWL]DQMFE

.UHDWLYQRVW L UMH4ADYDQMH SUREOHPD
8 SURPLAOMDQMLPD XpLWHOMD L PHWRGLpDUD R XpHQMX
XpHQLND WUHED SRWLFDWL NUHDWLYQRVW 9HULQD VWUXpC
QHpHJ WR MH LVWRYUHPHQR L RULJLQDOQR L YULMHGQR
SUHSR]QDWL X QHNRM WHRULML SOHVX NHPLMVNRP HOHP
NUR] VWYDUDQMH RULJLQDOQLK SRYH]QLFD LGHMD L SULV
]QDQMD X UD]JOLpPpLWLP RNUXAMLPD 5D]J]YRMHP NUHDWLYQRJ
VH RPRJXULWL VWMHFDQMH ]QDQMD QD YLALP NRJQLWLYQLF
]QDQMD WH VWYDUDODpPNLP UMHADYDQMHP SUREOHPD OLC
OLQLVWDUVWYR J]QDQRVWL L REUD]JRYDQMD E OLQLVWDL

8 SURFHVX VWYDUDQMD DOJRULWDPVNLK UMHGHQMD NUHDW
DOJRULWPD NDR NRQDPQRJ QL]D XSXWD NRMH VH L]YU&DYD
GMHOXMH NDR GD QHPD QLNDNYX SRYH]JQLFX V NUHDWLYQL
.RUDFL NRMH pLQH RGUHyYyHQL DOJRULWDP UMH&HQMH ]D
SRVWXSDN SURQDODAHQMD RGIJRYDUDMXULK NRUDND NRML
SURPLAOMDQMHP R SUREOHPX =D QHNL SUREOHP PRJIJXUH M
VH UD]JOLNXMX X UD]OLpLWLP RELOMHAMLPD O5MHAHQMD
LlYUGDYDQMD UD]JLQX XVNODYHQRVWL UMHGAHQMD J]DGDQRP

.DNR X SURFHVX SRGXpDYDQMD SRWDNQXWL XpHQLNH QD
LPDMX VSRVREQRVW SURL]JYRGLWL YL3H RG RVWDOLK :HL
YULMHGQR SURXpPDYDMX UDGRYH VYRMLK SUHWKRGQLND L
SRGUXpPpMX 1DGRJUDYyXMX VYRMH ]JQDQMH L GLYHUJLUDMX F
SURL]YRGH YHVWR SRVMHGXMX VQDAQX LQWULQ]LPQX PRWI
LOL MHGQRVWDYQX X&LYDMX X NUHDWLYQRP SURFHVX $



SUHGOD&H VH PRGHO NDWHJRULMD NUHDWLYQLK GRSULQ!
SRGUXpMH WM RQD VX UH]XOWDW NUHDWLYQRJ YRGVWYD
GRSULQRVL

x UHSOLNDFLMD +*+ QDSRU GD VH SRND&H NROLNR MH RGU|

x UHGHILQLFLMD * QDSRU GD VH UHGHILQLUD WUHQXWDp

X XQDSUHYHQMH * SRNX&DM GD VH SRGUXPMH XQDSULMH

x LJUD]JLWR XQDSUHJyHQMH

Xx SUHXVPMHUDYDQMH * SRNX&DM GD VH SRGUXpMH VD V
UD]JOLPLWRP VPMHUX

x UHNRQVWUXNFLMD + SRNX4DM GD VH SRGUXpMH SRPDN(
GD VH V WH WRpNH PR&H NUHQXWL QDSULMHG

Xx SRQRYQL SRpHWDN * SRNX4DM GD VH SRGUXpMH SRPC
SRpHWQX WRpPNX WH GD VH V WH WRpNH NUHQH X QRYR

x LQWHJUDFLMD + SRNX&4DM GD VH SRGUXpMH SRPDNQH V
SURZ0LK YUVWD NUHDWLYQLK GRSULQRVD NRML VX
VXSURWQLPD D VDGD VH VPDWUDMX VLQWHWL]LUDQLP]

'DQDV VH A4NROD NDR YD&QD RGJRMQR REUD]JRYQD XVWDQ
UD]YRMD NUHDWLYQRJ SRWHQFLMDOD NRG XpHQLND 6RPRO
LVND]XMH X SRMHGLQLP SRGUXpMLPD 6WHUQEHUJ
XSR]QDYDQMH VYRMH NUHDWLYQRVWL GMHORYDQMHP X UD]
QDVWDYQL VH SURFHV VYH YL4H SULODJRYDYD LQGLYLC
LQGLYLGXDOQRP VWLOX L GLQDPLFL XpHQMD ,SDN MRA
NRQVWUXNWLYLVWLPNRP SULVWXSX SRGXpDYDQMX NRMLP \
3HMLUO L VXU

.DNR SRWDNQXWL NUHDWLYQRVW NRG XpHQLND" 3RVWRMH 1|
X VYUKX SRWLFDQMD NUHDWLYQRJ SRWHQFLMDOD SRMHGLC
LOL JHQHULUDQMX LGHMD SRWUHEQLK ]D UD]JYRM QRYLK S
SURQDiIL ELOMHANH ]D RNR WHKQLND NUHDWLYQRJ UD]PL
QMLPD QDMYL&H VX LVWUD&AHQH VOMHGHUH WHKQLNH PHW
HQJO %UDLQVWRUPLQJ L VLQHNWLND HQJO 6\QHFWLFV
OHWRGD WHKQLND MH NUHDWLYQRJ PLAOMHQMD NRMD
LVWRYUHPHQR 6XGLRQLFL SULPDMX LQIRUPDFLMH SDUDC
SUHGOR&HQLK LGHMD X LVWRP YUHPHQX



2VQRYQD RELOMHA&MD RYH WHKQLNH VX OLFKDONR

X MDVQR GHILQLUDQMH SUREOHPD

X VXGLRQLFL VYRMH LGHMH ]DSLVXMX QD NDUWLFH VYDI
MH GUXJLPD QD pLWDQMH

Xx VYDNL VXGLRQLN pLWD LGHMX V NDUWLFH SURPL&AOMD
SRVWXSDN VH PR&H SRQDYOMDWL YLaH SXWD

x QDNRQ SROD VDWD VWYDUDQMD LGHMD NDUWLFH VH VC
VH PRJX RUJDQL]JLUDWL L SR QHNLP NDWHJRULMDPD

X VXGLRQLFL GRJRYRUHQLP R]JQDNDPD RELOMH&DYDMX LC

2YD WHKQLND PRAH VH XVSMH&QR SULPLMHQLWL L QD LQG
NRULVWH SLWDQMD NRMD SRWLpX Q.RND RWPH 5FOSVFD @ B HS U LW &
AWR MH QDMEROMH ]D PHQXGJRWR WHUM BDPRXPLE @R "D SLVD
1DNRQ ]DSLVLYDQMD VYLK RGJRYRUD WH QMLKRYRJ pLWDQ N\
SUHSR]QDWL X QHNRP RG RGJRYRUD LOL H VH SRMDYLWL ¢
20XMD PR]JJRYD HQJO %UDLQVWRUPLQJ MH WHKQLND VW
VXGLRQLNH VWLPXOLUD QD VWYDUDQMH NUHDWLYQLK LGF
UD]JJRYDUDMX R SUREOHPX MHGDQ SR MHGDQ SUHGODA&X V"
2VQRYQR RELOMH&MH RYH WHKQLNH MH GD VH VXGLRQLFL
SULOLNRP QMLKRYRJ L]ODJDQMD WH GD VH RpHNXMH GD i
NYDOLWHWQLP UMHAHQMHP SUREOHPD
6LQHNWLND MH WHKQLND NUHDWLYQRJ PLAOMHQMD NRG N
NUR] SULPMHQX PHWDIRUD L SRUHGEL 2VQRYQD RELOMHA&M
x NUHDWLYQR UD]JPLAOMDQMH PR&H VH RSLVDWL L QDXpL!
NDNR NUHDWLYQRVW QDVWDMH
Xx LQRYDFLMH X ]QDQRVWL L XPMHWQRVWL VX VOLpQH L N
YD4&DQ HOHPHQW NUHDWLYQRVWL MH SULKYDiUDQMH QD
QDJODVND QD RVMHiUDMH XPMHVWR UD]XP
Xx LQGLYLGXDOQD L JUXSQD NUHDWLYQRVW VX VOLPpQH

7HKQLND MH UD]YLOD NRQNUHWQH YMHAEH L VPMHUQLFH Y
NRQVWUXNWLYQLK LGHMD ]D UMHADYDQMH SUREOHPD 2V
QHORJLPQRVWL pLPH GRELYDPR SULOLNX YLGMHWL VWYD!
SULVWXSLWL SUREOHPX QD QHNRQYHQFLRQDODQ QDpLQ 1F



,] UD]JPDWUDQMD R LQWHOLJHQFLML XpHQMX L VSRVREQRYV
PRIJXUH XQDSULMHGLWL VSRVREQRVW UMHaDYDQMD SURE
NRUL&AWHQMH SRVWRMHULK ]QDQMD

SULPMHQRP NUHDW
NUHDWLYQRVWL

.YDOLWHWQLP YUHGQRYDQMLPD SRWUHEQ
EL VH SUHSR]QDOL PHQWDOQL PRGHOL NRMH SRVMHGXMX W



J)DNWRUL NRML |]QDpDMQR XWMHpPpX QD XVSMHK X UM

SURJUDPLUDQMHP SUHGLNWRUL
'LIJLWDOQL XUHYyDML GLR VX QDaH VYDNRGQHYQLFH L WHE
SULPMHQD QH GRQRVL QHNH SUHGQRVWL 6YDNRGQHYQR VF
NRMH QDP PRJX ]QDpDMQR RODNa&bDWL REDYOMDQMH VYDNF
8VSUNRV SRSXODUQRVWL UDpXQDOQLK L PRELOQLK DSOLNTEL
GDQDV VDVWDYQL GLR LQIRUPDWLPNLK NXULNXOD X RVQR
NOXERYLPD NRML SRSXODUL]JLUDMX LQIRUPDWLpPNH VDGU
SURJUDPHUVNL VDGUaDML QLVX SRVHEQR DWUDNWLYQL L p

=DA&WR VH UMHEDYDQMH SUREOHPD SURJUDPLUDQMHP VPD\
SRXpDYDQMH" .RML VX WR IDNWRUL NRML PRJX ]QDpPDMQR >
YHUL EURM LVWUDALYDQMD NRMD VX SRNX&DOD RGJRYRU
LVWUDALYDQMD SUHSR]QDWL VX IDNWRUL NRML VX SRND]
SURJUDPLUDQMX 7DNYH IDNWRUH VPDWUDPR SUHGLNWRUL
VQDADQ SRIJLWLYDQ LOL QHJDWLYDQ XWMHFDM QD L]YHGE X

J)DNWRUL NRML VX SRND]DOL SR]JLWLYDQ XWMHFDM QD L]JYHC
'LOVRQ L 6KURFN "KLWH L 6LYLWDQLGHYV VNLFLU

.UDQFK :DWVRQ L *RGZLQ DWULEXFLMD XVS
VWLORYL XpHQMD SUHPD *UHJRUFX :DWVRQ L *RGZLQ
-XJRR YMHG&WLQH SURVWRUQH YL]XDOL]DFLMH )LQFKH
XVSMHaAaQLK SUHYRYyHQMD SURJUDPD :DWVRQ L *RGZLQ
JLOQOFKHU L VXU XSRUDED RGUALYLK PHQWDOQLK PRG
.UDQFK VSRVREQRVW UMHabYDQMD SUREOHPD 3LOO
YMHaAWLQD 6LHIJPXQG L VXU

)DNWRUL NDR aWR VX YLVRN SRVWRWDN X]DVWRSQLK SRJU
*RGZLQ YHUL EURM VDWL XWURaHQ QD LVSUDYOMDQ!
VWUDWHJILMD SRYU&GLQVNRJ SULVWXSD XpHQMX )LQFKHU L
UDpXQDOQLK LIJDUD .UDQFK SRND]DOL VX QHJDWLYDQ
SURJUDPLUDQMHP

,VWUDALYDQMD VX SUHSR]QDOD L IDNWRUH NRML XQDWRDp R
SUHGLNWRUD 8 WDNYH IDNWRUH XEUDMDPR VWLORYH XpH(
3LOOD\ L -XJRR %\UQH L /\RQV &KPXUD SUH)



3LOOD\ L -XJRR $OOHUW %\UQH L /\RQV EUR
*RGZLQ L EURM XSR]QDWLK SURJUDPHUVNLK MH]LND :|

-HGDQ RG UD]JORJD ]ERJ NRMHJ MR& XYLMHN QHPD VQDAaQ
XVSMHKD X SURJUDPLUDQMX PRaH VH SRWUDAaLWL X pLQM
SURJUDPLUDQMD QLVX @aLURNR UDVSURVWUDQMHQL X . RE
VYHXpLOLAWLPD WH RVQRYQLP L VUHGQMLP AaNRODPD QHNL
QDWMHpPDMD ]D SRVDR X PQRJLP |[HPOMDPD SRWYUYyXMH NRC
VWUXpQMDFLPD RVRELWR SURJUDPHULPD 5DpXQDOQD LQG
SUHSR]QDYDQMD SUHGLNWRUD SURJUDPLUDQMD NDNR EL \
LPDMX QHNX SUHGLVSR]JLFLMX ]D SRVWL]IDQMH XVSMHKD X F

.DNR RSLVDWL XVSMHK SUL UMH&GDYDQMX SUREOHPD SURJUI
XpHQLFL ODNR XVYDMDMX NRQFHSWH SURJUDPLUDQMD G
]JDKWMHYQL" 8 YHULQL LVWUDALYDQMD XVSMHK SUL UMHAD®
NUR] XYRGQH NROHJLMH SURJUDPLUDQMD NRML VH SURYF
RELPRP VDGUAaDMD NRML SRNULYD ]DGDQX WHPX DOL L
LPSOHPHQWLUD =ERJ RYLK UD]JOLND WHaANR MH JRYRULWL
XVNODYHQRVWL UH]XOWDWD LVWUDALYDQMD 8 YHULQL I
SURJUDPLUDQMD SURPDWUDR VH NUR] UD]J]OLPLWH NYDQW!
NROHJLMD WUDMDQMH GXOMLQD NROHJLMD WH L]J]YHGEH
LVSLWX

7DNRYHU XpHQLpPNR SRVWLJQXiUH QHJGMH VH SURPDWUDC
UD]XPLMHYDQMD NRMH XpHQLFL SRND]XMX YH]DQR X] VDG
SR]QDYDQMD RGUHYyHQLK NYDOLWDWLYQLK NDUDNWHUL\
SRYH]DQRVWL XVSMHKD X SURJUDPLUDQMX V SUHWKRGQLF
QDYHGHQH DNWLYQRVWL LPDOH VX ]JDMHGQLpNL FLOM UD]
LQQXQHQ L VXU



J)DNWRUL NRML PRJX SR]JLWLYQR XWMHFDWL QD SRVWL]
SURJUDPLUDQMHP

8WMHFDM RSULK IDNWRUD

%URM LVWUDALYDQMD NRMD VX SURXpDYDOD IDNWRUH ]QD
SRND]DWHOML XVSMHKD X VYLP GLVFLSOLQDPD VPDWUDM
RGX4HYOMHQMH RGUHYHQLP VDGU&ADMHP WH RSUD DNDGHP
VQDADQ XWMHFDM QD XVSMHEQRVW XpHQLND =D SUHSR]QD
UMHADYDQMX SUREOHPD SURJUDPLUDQMHP QX&QR MH ELOTF
SURJUDPHUVNH L]YHGEH 5D]QL SRNXaDML SUHGYLYyDQMD
]DSRpPLQMDOL LQWXLWLYQLP SUHWSRVWDYNDPD VDPLK LVW

SR]IQDYDQMH SRGUXpMD L] NRMHJ GROD]L |DGDWDN SURJUI
GREULK SUHGLNWRUD $GHOVRQ L 6RORZD\ ,SDN GD
UDpXQDOQRJ UMHGAHQMD SRND]DOD VX GD EL XSUDYR QH ¢
PRJOR RODNa&ADWL SURJUDPLUDQMH VSHFLILPQLK UMH&GHQMI
%HUU\ $NR MH SRMHGLQDF GRYROMQR L]YDQ SURE
VSHFLILPQRVW PR&H QDSUDYLWL L EROMH UDpXQDOQR UM!
SODQLUDQMX |DGDWDND SURJUDPHUVNLK WLPRYD OHKURW

8 UDQLMLP LVWUDALYDQMLPD SUHGLNWRUD SURJUDPLUDQ
VWUXPpQRVW X JRYRUQRP MH]JLNX EURM NRULAWHQLK L DQ
VSRVREQRVWL JOD]J]EHQH VSRVREQRVWL DNDGHPVNL VWX
VOLPQR OHYX VYLP QDYHGHQLPD IDNWRULPD NDR QDMPRIU
SUREOHPD SURJUDPLUDQMHP LVWDNQXOL VX VH VWXSDQM
XVSMHKD RYLVQD R VUHuUL &DQWZHOO :LOVRQ L 6KUREFN

3R]QDWR MH GD SRVWRML VQD&A&QD NRUHODFLMD XVSMHKD
VSRVREQR&UX UMHADYDQMD SUREOHPD X GUXJLP ]QDQRVWL
-XJRR ,JYUVQR PDWHPDWLpPNR ]JQDQMH SRWYUGLOR

SURJUDPLUDQMX X QHNROLNR LVWUDALYDQMD %\UQH L /
%HQQHGVHQ L &DVSHUVHQ 'HWDOMQLMD LVWUDA&LYDQ|
XVSMHKD X SURJUDPLUDQMX LVWDNQXOD VX GD GREUR XVY
UDpXQD PR&H SR]JLWLYQR XWMHFDWL QD XVSMHK X SURJUDI



8WMHFDM SULVWXSD L VWLORYD XpHQMD

.DNR SURJUDPHUL SRpHWQLFL XVYDMDMX WHaNH NRQFHSW
, VWUDALYDQMD NRMD VX VH EDYLOD SURXpDYDQMHP LVNX
]IDKWMHYQLK WHPD L XRELpPpDMHQLK JDEOXGD QD NRMH WL
IDKWLQHQ L VXU SRND]DOR VH GD XSUDYR LQLFLM
XYMHWLPD SRND]JLYDpPpLPD L UHNXU]JLMRP L]DJLYDMX QDMY
1DGDOMH SRpHWQLFL pHVWR SURJUDPLUDQMX SULVWXSDM
SURJUDPVNH VWUXNWXUH ,PDMX SRWHaNRUH X UD]OLpLV
DOJRULWPD RGQRVQR UDpXQDOQRJ UMHAHQMD MHU LDNR S
QH ]1QDMX LK NRPELQLUDWL X YDOMDQH DOJRULWPH RGQRYV

.RMH VWUDWHILMH SRpHWQLFL SULPMHQMXMX ]D UMHAEDY
NRQFHSWLPD" =DQLPOMLYL VX UH]XOWDWL LVWUDALYDQM
SURJUDPVNLK EORNRYD EORNRYD QDUHGEL NDR L VSRVRE
LPD 1QDpDMQX SR]JLWLYQX NRUHODFLMX V SRVWL]DQMHP X\
]IDGDQX XGDOMHQRVW RG DGUHVH $ GR DGUHVH % ELOL V.
VYH SR]IQDWH REMHNWH WH ERJDWH L SUHFL]QH XSXWH SR
RQLK NRML VX PRJOL QDFUWDWL VDPR VPMHU NUHWDQMD L
SURVWRUQX PDSX 6LPRQ L VXU .UDQFK :DWVR
UD]OLpLWH QDYLJDFLMVNH VWUDWHJLMH PRJX SR]JLWLYQR
VWYRULWL NRG SURJUDPHUD NRQFHSWXDOL]DFLMX SUHWKF

5DQLMD IHQRPHQRJUDIVND LVWUDALYDQMD VHGDPGHVHWLY
NRMH SULPMHQMXMX SRpHWQLFL GXELQVNL SULVWXS XpH:
UD]XPLMHYDQMD RQRJD 4WR XpH L SRYUALQVNL SULVWXS >
]DGDWDN NRML VX GRELOL RG VYRMLK XpLWHOMD ,VWUD:
SRND]DOD VX GD MH GXELQVNL SULVWXS XpHQMX SR]JLWLY
XYRGQRJ SURJUDPLUDQMD GRN SRYUaGaLQVNL SULVWXS XpH
RFMHQRP 6LPRQ L VXU

6WXGHQWL XYRGQLK NROHJLMD SURJUDPLUDQMD pHVWR (
LVNXVWYRP yLQL VH SULURGQLP RpHNLYDWL GD UH VWXGF
UDpXQDOX LPDWL PDQMH VDPRSRX]GDQMD X SUYLP SURJU
VNURPQLMH RpHNLYDQMH XVSMHKD 6 GUXJH VWUDQH LDN
VWLORYD XpHQMD SUHPD *UHJRUFX QD SURJUDPLUDQMH PD



XWMHFDM QD XVSMHK X SURJUDPLUDQMX ]D DSVWUDNWQR \
EL VWLORYL XpHQMD SUHPD *UHJRUFX PRJOL ELWL GREUL
SURJUDPLUDQMHP :DWVRQ L *RGZLQ 9DOMDQ ]DNOMX
QD L]YHGEX SURJUDPLUDQMD PRJOD EL SRQRXGLWL PHWD DC

S8WMHFDM IDNWRUD SRYH]DQLK V SURJUDPLUDQMHP

8VYDMDQMH SURJUDPHUVNLK YMHAWLQD ]JDKWLMHYD RG X
UDPpXQDOD NRQVWUXNFLMX SRWSXQR QRYRJ NRJQLWLYQRJ
UDGL UDPpXQDOR SUHGYLYD L RSLVXMH &WR VH GRJDVyD S
SURJUDPD %HQ $UL 8pHQMH SURJUDPLUDQMD XNOM
PRGHOD RVQRYQLK SURJUDPVNLK NRQFHSDWD 3UL SRXpD
YDAQD PRJIJXUQRVW SUHSR]QDYDQMD PHQWDOQLK PRGHOD
XpPHQLFL SRVMHGXMX 8pHQLFL NRML VWYDUDMX RGUALYH
YMHURMDWQR iUH SRVWLiUL JQDWQR EROMH UH]XOWDWH X
PHQWDOQR QHRGU&LYLP QHYDOMDQLP QHQDGRJUDGLYLP
%RUQDW L 6LPRQ

-HGQR RG ]DQLPOMLYLK LVWUDALYDpPNLK SLWDQMD UDpXC
SURJUDPVNRJ MH]LND 7UHQXWQR SRVWRML SULEOLAQR
GRNXPHQWLUDQL X FLMHORP VYLMHWX GRN LK MH RNR )
QDMpH&AUH XSRWUHEOMDYDMX )RZOHU .RML EL RG RYL
XpHQLNH V RGIJRYDUDMXuLP SURJUDPHUVNLP NRQFHSWLPL
SURJUDPLUDQMX NDR YDAaQRP GLMHOX LQIRUPDWLNH" -H Ol
IDNWRUD NRML EL WR PRJDR |]QDpDMQR RGUHGLWL XVSMHK
SURJUDPHUD SRPpHWQLND XND]XMH GD SUYL SURJUDPVNI
SURJUDPLUDQMX 3LOOD\ L -XJRR 8QDWRp YHOLNRP EU
RG QMLK VX MDNR SRSXODUQL GRN GUXJL MHGQRVWDYQR C
SR]QDWL $QDOL]D SURJUDPVNLK MH]JLND NRML VH QDMpHAI
XSRUDEL SRVWRML PDOL EURM SURJUDPVNLK MH]LND 1DG
QDMpHaAUH XWMHpX VOMHGHUL IDNWRUL SRVWRMDQMH ELEC
]ID XpHQMH SUHWKRGQR LVNXVWYR X SURJUDPLUDQMX X F
VHPDQWLNH SRX]GDQRVW L JQDpDMNH VDPRJ SURJUDPVNR

=ERJ VQDA4QRJ XWMHFDMD SUYRJ SURJUDPVNRJ MH]LNL
RYRP SLWDQMX SRVYHWLWL SRVHEQX SDaQMX



J)DNWRUL NRML VH QLVX LVWDNQXOL NDR IDNWRUL NI
UMHAbDYDQMX SUREOHPD SURJUDPLUDQMHP

SRUHG IDNWRUD NRML VX SRND]DOL SRIJLWLYDQ XWMHFDM (
SURJUDPLUDQMHP YDAQR MH VSRPHQXWL L UH]XOWDWH LV
QHPDMX WDNDY XWMHFDM LOL QMLKRY XWMHFDM MRa XYLM

,VWUDALYDQMD NRMX VX VH IRNXVLUDOD QD VWLORYH XpHC
L VWLORYH XpHQMD SUHPD *UHJRUFX QLVX SRQXGLOD MHG
VWLORYL XpHQMD SULNODGQL ]D SRMHGLQD RNUXaMD XpHQ
XpHQLN SRNXabyYyb ULMHaLWL SUREOHP SULPMHQMXMH UD](
L SUHSR]QDMH RGQRVH L]JPHYyX SURPDWUDQLK NRQFHSDWLEL
XpHQMD QLMH GDOR pYUVW ]DNOMXpPpDN R QMLKRYRP XWMHF
GD VX VWXGHQWL NRML VX RGDEUDOL NROHJLM SURJUDPLU
XpHQMD L SRVWL]DWL EROMH UH]XOWDWH X XVSRUHGEL V C

,DNR VH SRND]DOR GD UDQLMH LVNXVWYR UDGD QD UDpXCQC
SURJUDPLUDQMX YDaQR MH LVWDNQXWL GD SR]JLWLYQR SI
SRILWLYQX VDPRSURFMHQX VWXGHQWVNRJ UDGD .LQQXQH
SRILWLYQLP IDNWRURP XVSMHKD X ELOR NRMRM DNWLYQRYV

=D UD]JOLNX RG L]JERUD SUYRJ SURJUDPVNRJ MH]JLND RVWDC
NDR aWR VX EURM XYHGHQLK NRUL&GWHQLK SURJUDPVNLK
EURM JRGLQD XpHQMD SURJUDPLUDQMD :DWVRQ L *RG.
SURJUDPLUDQMD %\UQH L /\RQV $OO0OHUW 3LOOD\
]1QDpDMDQ XWMHFDM QD SRVWL]DQMH XVSMHKD SUL UMHAaD\

,DNR VH pLQL L]QHQDYyXMXuULP GD MH QHNROLNR LVWUDAL
SURJUDPLUDQMX QLMH YD&DQ IDNWRU ]D SRVWL]DQMH XVSI
SRWSXQR QHELWQR ,VWUDALYDQMH XWMHFDMD SUHWKR
SURJUDPLUDQMX SRND]JDOR MH GD VX VWXGHQWL V SUHW!
XVSMHK RG RQLK EH] SUHWKRGQRJ LVNXVWYD 3RUWHU L
QHJDWLYQRJ LVNXVWYD SURJUDPLUDQMD VWXGHQW PRA&H L
LQQXQHQ L 6LPRQ ,SDN LDNR VH SULURGQR RPpHNXME
YRGH GR SRIJLWLYQRJ RVMHiIDMD VDPRXpPLQNRYLWRVWL YD:
PRAH SURQDUL L X QHNLP GUXJLP IDNWRULPD NDR &WR \



SULPLMHQMHQH VWUDWHJIJLMH XpHQMD L SRXpDYDQMD PR\
SRYH]DQLPD V XpLWHOMLPD

, VWUDALYDQMD NRMD VX SURXpDYDOD XWMHFDM VSROD
PRWLYLUDQD pLQMHQLFRP GD VYLMHWRP SURJUDPLUDQMD
QD RpHNLYDQMD GD MH VSRO YDabDQ IDNWRU QHNROLNR
RGQRVQR GD VSRO QLMH IDNWRU NRML XWMHpH QD L]YHGE.:
3LOOD\ L -XJRR 3LRUR 7TDNRYHU SRND]DOR V
RGXVWDWL RG QHNLK WHKQLpNLK VDGUADMD UDpPpXQDOQH

S8WMHFDM XpLWHOMD L QDpLQD SRXpDYDQMD QD SRVWI
SURJUDPLUDQMHP

8 UDGX V XpHQLFLPD NRML VX SUYL SXW VXVUHUX V SURJL
SUHSR]QDWL QDpLQ QD NRML XpHQLFL XVYDMDMX NRQFHSW
SUREOHP SULPMHQRP VWUDWHJILMD L]YHGHQLK L] LVNXVW
YULMHGL ]D SURJUDPHUH SRpHWQLNH 5DDGW L VXU |
YUOR GREUR UD]XPMHWL VLQWDNVQD SUDYLOD SURJUDPVN
pHVWR LPDMX SRWHaGNRuUD SUL SURQDODVNX RGJRYDUDMXI
MHGQRJ VWUXpQMDND

SBRpDYDQMH UD]JOLND X QDpLQX QD NRMH SRpHWQLFL L VWU
EL ]QDpDMQR SRPRUL XpLWHOMLPD 6WUXpQMDFL VWYDUDM
PHQWDOQH SUHIJHQWDFLMH NRMH VX YLaAH RG JEURMD LQIR

=D UD]J]OLNX RG QMLK SURJUDPHUL SRpHWQLFL JUDGH ]QDC
GLMHORYD |]QDQMD &WR MH RELPpQR GXJRWUDMDQ SURFHV
YMH&G&WRJ SURJUDPHUD SRWUHEQR RNR JRGLQD :LQVORZ

8 SRVOMHGQMH YULMHPH pXMX VH L UD]PLAOMDQMD GD EL
VROLGQRP UD]JLQRP UD]XPLMHYDQMD UDGD SURJUDPD X U
LIX]HWQR VWUSOMLYRJ L SRVYHUHQRJ UDGD VD VWXGHQWR
SRAHOMQR MH UD]PDWUDWL L LVWUDALWL QDpLQ SRXpDYDC
NRML ]QDpDMQR PRaH XWMHFDWL QD XVSMHK SUL UMH&DYD

.ROLNR MH YDaDQ XpLWHOM ]D SRVWL]DQMH XVSMHKD X SRC
WHANR PRaAH ]QDpDMQR XWMHFDWL QD YHULQX RVREQLK REL
SRIQDMH VYRMH XpHQLNH NDNR EL SURQD&DR RGJRYDUDN

~

N



XVYDMDQMH L]DJRYQLK SURJUDPHUVNLK NRQFHSDWD 9HuUOL
XPLOQNRYLWRVWL QRYLK SULVWXSD PHWRGRORJLMD L RN
]JDQHPDUXMX YDAQRVW NYDOLWHWH L PRWLYDFLMH XpLWH(
LIYHGEX LVWUDAHQH PHWRGH

8 NRMRM PMHUL PRWLYDFLMD XpLWHOMD L HQWX]LMD]DP C
IMXGVNL IDNWRU MH LIQLPQR ELWDQ X REUD]JRYQRP VXVWI
XVSMHAQLK daNROD LVWLpX GD MH DQJDAaLUDQMH SUDYLK C
XpLOQNRYLWRJ RGIJDMDWHOMD NDR L RVLIXUDYDQMH VXVWD
]D VYDNRJ XpHQLND RG SUHVXGQH YDAaQRVWL ]D NYDOLWHYV
OF.LQVH\ L &RPSDQ\

SBUYR LVWUDAQLYDQMH OF&UDFNHQRYH VNXSLQH SRND]DOR
VWYDUQLP UD]XPLMHYDQMHP VDGUADMD NRMH VH GRJDYyDOF
LVWUDALYDQMD WRJ SRGUXpMD OF&UDFNHQ L VXU
LVWUDALYDQMD PHYX XpLWHOMLPD SURYHGHQD QD QHNRC
LVWUDALYDpL PRJOL SRQXGLWL PQRaAWYR RGJRYRUD QD SL
UMH&GDYDQMX SUREOHPD SURJUDPLUDQMHP WH GD VX QDMX
VX QMHJRYDOL UD]JYRMQR VWDMDOLaAWH WH XpLWHOML NRM
]D VWYDUDQMH LQWHUDNFLMH L]JPHYyX XpLWHOMD L XpHQLNI
UD]J]OLPpLWH SULVWXSH X QDVWDYL NRULVWH REUD]RYQH
XpHQMD QXGH XpHQLFLPD RGJRYDUDMXuUuH SULPMHUH L SUR
XpHQLND XNUDWNR WDNYL XpLWHOML VWYDUDMX SR]JLWLYC



SRORADM UDpXQDOQRJ UD]J]PLAOMDQMD X NXULNXOL

GUXJGMH
6YH YHUL QDSRUL NRML VH X SRVOMHGQMH YULMHPH XO
UDpXQDOQRJ UD]PLAOMDQMD UH]XOWLUDOL VX NRQNUHWC
YUHGQRYDQMD UDpXQDOQRJ UD]J]PLAOMDQMD DOL XJODYQI
-HGDQ RG YRGHULK L]DJRYD SRXpDYDQMD L SURPRYLUDQMD
LVWUDALYDQMH . REUD]JRYDQMD WH PRJIJXUQRVWL XNOMXD
UDpXQDOQH J]QDQRVWL NDR L NXULNXOH QHNLK GUXJLK SUH
WDNYH YUVWH MR& XYLMHN VX QHGRYROMQD
ORAHPR LVWDNQXWL QHNROLNR ]QDpDMQLK SURMHNDWD NI
SUHGVWDYOMDMX |]DMHGQLpNR GMHORYDQMH LVWDNQXW.L
GUaAaDYQLK WLMHOD WH RUJDQL]DFLMD NDR OLFURVRIW |
&RPSXWDWLRQDO 7KLQNLQJ ([SORULQJ &RPSXWDWLRQ
XYRYyHQMH UDpXQDOQRJ UD]J]PLAOMDQMD X @aNROH &RPSXWL
+LJK 6FKRRO
. XULNXOH UDpXQDOQRJ UD]PLAOMDQMD PR&H VH SURPDWUD
MH XNOMXpHQD X VDP SURFHV SRXpDYDQMD 7DNYL NXUL
SURJUDPLUDQMD X SRXpDYDQMH UDpXQDOQRJ UD]JPLAOMDAQ|
X UDpXQDOQH DOL L WHPHOMQR QH UDpXQDOQH NROHJILMF
ELRORJLMD UDPpXQDOQD HNRQRPLMD pLPH SURJUDPLUDC
NROHJLMLPD DOL SUYHQVWYHQR VOXaL NDR DODW ]D LVWU
]QDQRVWL L GUXaWYD RSUHQLWR %ODFNZHOO L VXU "
OLOOHU L VXU 'LHUEDFK L VXU
'UXJLP SULVWXSRP SUHGODaH VH LQWHJULUDQMH UDpPpXQD
RSUHJ REUD]JRYDQMD WDNR GD VX NROHJLML LSDN UD]YLMH
GUX&a8WYHQLK NROHJLMD DOL V HOHPHQWLPD UDPpXQDOQR.
LQJLVWLUD QD SURJUDPLUDQMX NDR WHPHOMQRM YMH&aGWLQ
'"MXUGMHYLF 3DKO L VXU , QWHUGLVFLSOLQDU\ &RPSXYV
7UHOL SULVWXS |]DJRYDUD UD]JYRM SRWSXQR QRYRJ NROHJI
SUREOHPVNL SULVWXS V QDJODVNRP QD JQDQVWYHQRP LV\
SURJUDPLUDQMH LPD YDAQX XORJX %ODFNZHOO L VXU
.DNYD MH SRMDYQRVW UDpXQDOQRJ UD]JPLAOMDQMD X NXUL
1HNH GUAaDYH LPDMX GXaX SRYLMHVW SRXpDYDQMD UDpX



SULVWXSLOH XYRYHQMX YMHAWLQD UDpXQDOQRJ UD]PLEAOM
NRMH VX WHN X ID]JL SURPLAOMDQMD R QDpPLQX LQWHJIULUD(
LOL SUHXUHYLYDQMHP SRVWRMHULK NXULNXOD 6O0OMHGHI
UDpXQDOQRJ UD]JPLAOMDQMD RGQRVQR QHNRJ GLMHOD QM
7DEOLFD

7TDEOLFDpPpXQDOQR UD]JPLAOMDQMH X QHNLP NXULNXOLPD . REUI

'UabyYD 2EOLN XNOMXpHQRVWL UDpXQDOQRJ UD]PLAaC(

$XVWUDOLMD .RQFHSWL UDpXQDOQRJ UD]PLAOMDQMD UL
'LILWDOQH WHKQRORJLMH SRpHYAL RG SL
$FDUD

9HOLND %ULWDQLMD 5DpXQDOQR UD]JPLAOMDQMH VWDQGDUGQL |
NXULNXOD UDpPpXQDOQH ]J]QDQRVWL RVQRY

&RPSXWLQJ DW 6FKRRO &RPSXWLQJ D
6MHGLQMHQH $F 1H SRVWRML ]DMHGQLpPNL SULVWXS QD QDF
'U&DYH SUHSRUXND &67$%$ RUJDQL]DFLMH ]D XYRY

UD]PLAOMDQMD X . REUD]JRYDQMH RG SUY|

&67%

/ILWY D OMHAWLQH UDpXQDOQRJ UD]PLAOMDQMD UL

NROHJLM ,QIRUPDWLND SRpHY&L RG UbD
PRGHOLUDQMH DOJRULWDPVNR UD]PL&O
GLIJLWDOQH WHKQRORJLMH XSUDYOMDQM
SURJUDPLUDQMH YLUWXDOQD NRPXQLNDFI
L 6WXSLULHQH

1RYL =HODQG 9MHAWLQH L NRQFHSWL UDpXQDOQRJ UD]P|
NROHJLM 7HKQRORJLMD RG SUYH JRGLQH
UDPpXQDOQR PRGHOLUDQMH DSVWUDNFLM
&XUULFXOXP 2QOLQH

,JUDHO B3UHGPHW 5DpXQDOQD ]J]QDQRVW LJPHYyX |
DOJRULWDPVNR UD]JPLAOMDQMH UMHEDYDC
(XURSHDQ 6FKRROQHW

ODOWD 30DQLUD VH XYRYyHQMH VDGUADMD SURJU
VDGU&DM ]D VYH XpHQLNH MHU MH AUD|
WHPHOMQD YMHAWLQD VYLK D QH VDPR U
(XURSHDQ 6FKRROQHW 5DpXQDOQ
VDVWDYQL MH GLR RVQRYQRANROVNRJ N:
'LJLWDOQD SLVPHQRVW L ,QIRUPDFLMYV
WHKQRORJLMD %RFFRQL L VXU

3ROMVND 3UHGPHW ,QIRUPDWLND SRMDYOMXMH VH R
ANROH D RG JRGLQH XYRGL VH QRYL
JODYQL FLOM PRWLYLUDWL XPpHQLNH GD
UD]JPLAOMDQMH WH GD VH &WR YL&H DC
SUHGPHWLPD SULPMHQMXMXiL VWUDWHJL
%RFFRQL L VXU



$XVWULMD .XULNXO SUHGPHWD ,QIRUPDWLND X ]1D°
RVQRYQH &@NROH VWDYOMD QDJODVDN QI
UD]PLAOMDQMD NDR a8WR VX PRGHOLUDQMH
SUREOHPD
+UYDWVND SDpXQDOQR UD]JPLAOMDQMH L SURJUDPLUD
RG pHWLUL GRPHQH QRYRJ NXULNXOD SL
SRpHYaL RG SUYH JRGLQH REUD]RYDQ
GHNRPSR]JLFLMD DOJRULWDPVNR UD]PL&OI
XSUDYOMDQMH L SUHIHQWDFLMD SRGDWDT
OLQLVWDUVWYR J]QDQRVWL L REUD]RYD

'DQDV SRVWRML YHiL EURM PUH&QLK VWUDQLFD VSRQ]R
UHVXUVLPD ]D XpLWHOMH VD VDGUADMLPD NRML QDJODAD)
DSVWUDNFLMX PRGHOH DOJRULWPH WH DQDOL]X SRGDWD!
UD]PLAOMDQMD X GUXJLP ]QDQRVWLPD 5RPHUR L VXU
NRMLPD VH UDpXQDOQR UD]PLAOMDQMH NRULVWL ]D SRXpD
'MXUGMHYLF 3DKO L VXU

8 QRYLMLP UDVSUDYDPD R GHILQLFLML UDpXQDOQRJ UD]P
QMHJIJRYRM XNOMXpHQRVWL X &4NROVNLP NXULNXOLPD PRA&t
XVSMHEQR QDA4OR VYRMH PMHVWR X . REUD]JRYDQMX

,DNR VH SRPHWQR SUHGVWDYLOR NDR RSiH NRULVQD YMH
SUHQLMHWL QD RVWDOH GLVFLSOLQH XVSUNRV YHOLNLP F
QLVX SRWYUGLOD WDNYH UH]XOWDWH 7HGUH L 'HQQLQJ
SULPMHQX MHGQRJ XQLYHU]JDOQRJ SULVWXSD L ]JDJRYDUD
QDJODVDN QD LQGLYLGXDOQL VWLO XpHQMD VYDNRJ XpHQ
UDpXQDOQRJ UD]JPLAOMDQMD 6FKXOWH



BULVWXSL SRXpDYDQMX UDPpXQDOQRJ UD]JPLAOMDOQN
8VSUNRV PQRJLP L]D]JRYLPD GHILQLUDQMD UDpXQDOQRJ U
SURXpDYDMX UD]JOLPpLWH QDVWDYQH PHWRGH ]D XYRYyHQMH
WDNYD QDVWDYQD SUDNVD PRUD ELWL LVNXVWYR XpHQMD
]JDEDYQR *DUQHOL L VXU 1RYLMD LVWUDALYDQMD \
SULVWXSLPD SRXpDYDQMX NRMH RQL SULPMHQMXMX X VYR
YMHAWLQD UDpPpXQDOQRJ UD]PLAOMDQMD X] NRQWHNVWXDO
VXUDGQLPNR XpHQMH WH XpHQMH QD GDOMLQX 6HQWDQFH
8 QDVWRMDQMX GD VH SURQDYyH MR3d MHGDQ RSUDYGDQ UD
VPDWUDMX ]DKWMHYQLP ]D YHULQX XpHQLND pHVWR VH QD
NUHDWLYQRVW NRG XpHQLND 7DNYD WYUGQMD PRJOD EL E
SURPDWUDOR NDR SHGDJRAND VWUDWHJLMD D QH VDPR ND
MH SRWUHEQR QDXpLWL 5RPHUR L VXU .UHDWLYQLP
SURFHV RVPL4AOMDYDQMD L UD]J]YRMD RULJLQDOQRJ UMHEH
XpHQLND VH SRWLpH QD NRULAWHQMH DODWD ]D NRGLUDOQN
SRGUXpMD 5RPHUR L VXU SUHSR]QDMX SHW UD]LQD |
SURJUDPLUDQMD SUHPD DNWLYQRVWLPD XpHQLND 6OLND
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6OLNBD]LQH NUHDWLYQRJ DQJDAPDQD XpHQLND SUL DNWLY(

8 GDOMQMHP WHNVWX RSLVDW UHPR QHNH RG SULVWXSD NI
SUDNVH X SRXpDYDQMX UDpXQDOQRJ UD]PLAOMDQMD

oi



SRXpDYDQMH UDpXQDOQRJ UD]PLAOMDQMD SULVWXSRP

7URGLMHONR UL WRAHN |1 MHQULG: VBWHR(ALW &UHDWH SULPMH
SRXpDYDQMD NRMD LPD ]D FLOM SRWDNQXWL XpHQLND QD
ERJDWLP UDpXQDOQLP RNUXaMLPD /HH L .R $UPRQL L
%RJDWD UDpXQDOQD RNUXaMD VPDWUDMX VH VYD RQD
L PHKDQL]PL PRJX SURYMHUDYDWL GDOMH SULODJRyYDYDWL
X NRMLPD QHNL NRULVQLN PR&H UD]YLWL YMHaAWLQH UDpD
VWYDUDWHOM 3ULPMHUL WDNYLK RNUXaMD VX 6LP&LW\ 6
RVWDOL 3ULVWXS ANRULVWL *# L]JPLMHQL *#+ VWYRUL3® WHPH
GXERNH LQWHUDNFLMH GRN LVWRYUHPHQR SURPRYLUD XV
SUYRM ID]L W]Y ANRULVWL?® HQJO 8VH XpHQLFLPD MH GR\
UDpXQDOQRJ PRGHOD UDpPpXQDOQH LJUH L VO ©6O0OLND

60O0LNBULPMHU SULVWXSD .RULVWL L]JPLMHQL VWYRL

SUHWSRVWDYOMD VH GD itH NUR] QHNR YULMHPH XpHQLFL S
LOL LJUH pLPH ]JDSRpPLQMH GUXJD ID]D SURFHVD A,]JPLMHQL
QD QHND MHGQRVWDYQD RELOMHaAMD NDR @4WR MH L]JPMHQ
YLIXDOQLK RELOMHAMD D GDOMQMLP XVDYU&dGDYDQMHP Xpt
NUHWDQMD OLNRYD 6OLND

oi



60O0LNBULPMHU SULVWXSD .RULVWL L]JPLMHQL VWYRU

=DYU&QD ID]D ID]D AVWYRUL® HQJO &UHDWH QDVWDMEF
RGQRVQR XOMHSADYDQMHP UDpXQDOQRJ NRGD PRGHOD L
WXyL NRG SRVWDMH YODVWLWL 6OLND 8 SULPMHQL RYR
RGUADYDWL SULPMHUHQX UD]JLQX L]D]JRYD NDNR EL VH VPD
VSRVREQRVWL L YMHAWLQD WH XpHQLND PRWLYLUDOR QD D
$NR MH UDJ]LQD L]DJRYD QHSULPMHUHQD UD]JYRMX XpHQLN
SUHWHAaNH ]D XpHQLNH LOL QDSURWLY L]D]YDWL GRVDGX
 RDQQLGRX 2SLVDQL SULVWXS SRXpDYDQMX QH VPL
QDYHGHQLK ID]D YHU NDR REOLN FLNOLPpNRJ SURFHVD X NR
8pHQLFL NRULVWH LVWUD&XMX L PLMHQMDMX JRWRYD UDD
SUROD]H 8HOMHQRP EUJLQRP 1HNL GH VH RGPDK EDFLWL
XUHYLYDQMH SRVWRMHiGHJ LOL VWYDUDQMH YODVWLWRJ UM
L LVWUDALYDQMX SRVWRMHiUHJ UMHAHQMD SULMH QHJR V&
SULVWXS PR&H SRYHUDWL VDPRSRX]GDQMH XpHQLND GRN |
UD]PLAOMDQMD =KDQJ

ot



60LNBULPMHU SULVWXSD .RULVWL L]JPLMHQL VWYRUL

SUHGVWDYOMHQL SULVWXS SRXpDYDQMD A.RULVWL L]PLMH
WHNVWXDOQRP SURJUDPVNRP MH]JLNX 6OMHGHUH VOLNH
SURJUDPVNRP MH]JLNX 3\WKRQ X UDGX V QL]RP SRGDWDND

60OLND3ULPMHU SULVWXSD .RULVWL = ,]JPLMHQL + 6WYRUL

8 SRPHWQRM YHUJLML UDpXQDOQRJ UMHAHQMD SUHGVWDY
SUHWUDALYDQMH WRJ QL]D V FLOMHP SUHEURMDYDQMD SR’
VOMHGHiURM ID]JL SUHSR]QDMX VH RJUDQLpPHQMD UDpXQDOQ]|
VDPRJ UMH3HQMD RGQRVQR UMHAHQMH MH SULODJRVHQR
XSLVLYDQMD YULMHGQRVWL QL]D NUR] XOD]QH ]JQDNRYQH
SURL]YROMQL QL] XSLVDQLK RFMHQD ID]D ,]JPLMHQL 6OLNTC

oi



60LND3ULPMHU SULVWXSD .RULVWL *= ]JPLMHQL + 6WYRUL

'DOMQMLP XQDSUHYyHQMHP UDpPpXQDOQRJ UMHEHQMD XYRG
SUHEURMDYDMX REMHQH D SHWOMD VH NRULVWL VDPR ]D ]
PRIXUQRVWL SULND] VUHGQMH RFMHQH EURMD SRJLWLY
SRMHGLQDpPQLK RFMHQD ]DGDQH SURYMHUH ]QDQMD ID]D 6

60LNDID]D 6WYRUL SURJUDPVNL MH]JLN 3\WKRQ

7UHED QDJODVLWL GD VH ]DYU4QR UMHAHQMH JRWRYR XYLN
EROMHJ UMHAHQMD QSU SUHWYDUDQMH QL]D ]JQDNRYQLK Y
OLVW PDS LQW RFMHQH L VOLpPQR

SRXpDYDQMH UDpXQDOQRJ UD]PLAOMDQMD SULPMHQRP
SURJUDPLUDQMH

OQRJD LVWUDALYDQMD SRXpDYDQMD SURJUDPLUDQMD WH |
SULPMHQRP QHNRJ JUDILPNRJ RNUXAaMD ,vWUDaLYDpL REU
YLVRNR VNDOLUDQD RNUXaMD ]D SURJUDPLUDQMH QXGH SI
QHPLQRYQR MH GD SRMHGLQD RNUXAaMD ]JERJ VYRMH RJUDQ
MDpLP NRQYHQFLRQDOQLMLP MH]JLFLPD 1HND VX VH RNUX

00



XpPHQLFLPD SRVWL]DQMH EROMLK UH]XOWDWD SUL XVYDMDQ
NUR] SURJUDPLUDQMH XSUDYR SULPMHQRP SULVWXSD SR
WUDQVIHU 'DQQ L VXU -HGDQ RG QDpLQD NRMLP VH !
UD]YRM UDPpXQDOQRJ UDJ]PLAOMDQMD NRULVWHiUGL DSVWUDI
SULVWXSRP RPRJXiUDYD VH SULMHOD] L]JPHyX UD]JOLpLWLK R
QDSUHGRYDQMH L] MHGQRJ X GUXJR RNUX&MH RGJRYDUDM X
1HAWR GUXJDpLML SULVWXS SUHGVWDYOMD SHGDJRANL PR
OLFURVRIW .RGX $OLFH WH /HIJROLQGVWRUP 17; J RNUXA&M
SHGDJR&ANL PRGHO XYLMHN SUHGYLYD ]D SRpHWDN UDG X RI
XpHQLFLPD VODJDQMH QMLKRYLK YODVWLWLK SURJUDPD

.DG 5DBQ:KXHQ 'RBRVHEQRVW RYRJ SULVWXSD MH X SRWSXQR
SRJUHADND MHU XpHQLFL VOMHGRYH VOD&X ELUDMXuL LN
VDPRVWDOQR WLSNDMX 7DNRYyHU WDNYD RNUX&MD QH VSR
SRPHWQLFLPD MDNR |[DKWMHYDQ 5/H X W& Y W6FE ROWHH JIDRNVRU
FLOM VDpXYDWL YULMHGQRVWL NRMH VH NRULVWH WLMH
SURJUDPLUDQMH .RGX DXWRUL SUHGODA&X QDVWDYDN V $0
OLQGVWRUP 17;: * RNUX&MHP

8 SRYUDWQLP LQIRUPDFLMDPD XpHQLFL VX L]JMDYLOL GD L
LIDJRYQR ]ERJ YHUHJ EURMD SUR]JRUD PDQMH LQWXLWLYC
WLSNDQMD X RGQRVX QD .RGX RNUX&MH ,SDN YD&QR MH
ID]X UDGD GRALYMHOL NDR YHRPD |[DKWMHYQX pDN XpHQ
48HOMHOR UDGLWL V URERWLPD DNR EL ]D WR LPDOL SULOL

SRXpDYDQMH UDpXQDOQRJ UD]J]PLAOMDQMD EH] UDGD Q

=D UD]YRM YMHAWLQD UDpXQDOQRJ UD]JPLAOMDQMD PRJX V
V UDpXQDORP 3ULPMHU WRQSOK IDNGLLYQQRMWL ¥ QYL V X
VLPXOLUDQMH DOJRULWDPD EH] XSRUDEH UDpXQDOD NRMH
DOL L XpLQNRYLWH ]D LOXVWULUD QM 8Q\SIMOQIK\BILRYGFRAS/D W [P
VNXS JRWRYLK VFHQDULMD XpHQMD NRMLPD VH NUR] LJU
NLQHVWHWLpPNLK L JUXSQLK DNWLYQRVWL QDVWRML SULEC
LQIRUPDWLPNLP SRPHWQLFLPD VWDULMH GREL 2YDM REOLN
VYH YHUX SDAQMX ]DMHGQLFH REUD]JRYDQMD UDpPpXQDOQH ]

df



QH L]IQHQDYXMH PQR&AWYR GRVWXSQLK EHVSODWQLK PUHa
XUDGDND VFHQDULMD XpHQMD SRPRUQLK QDVWDYQLK PD
1RYLMD LVWUDALYDQMD JRYRUH X SULORJ pLQMHQLFL
UDpXQDOQR UD]JPLAOMDQMH WH GD XpHQLFL XVYDMDMX NR(
X8QSOXIINWLYQRVWL 5RGULJIH] 1R LDNR VH RYDM F
SULPMHQMXMH X UD]QLP REUD]RYQLP JUXSDPD QDNRQ UH(
NDPSRYH QMLKRYR XNOMXpLYDQMH X UHGRYQX QDVWDYX I
X VWUXNWXUL QDVWDYH WDNR L X VDPRP QDVWDYQRP VDG
,PEHUPDQ L VXU 6HQWDQFH L &VL]PDGLD

.DNR EL VH UD]YRM UDpXQDOQRJ UD]JPLAOMDQMD SRWDNQXF
QMHJIJRYR XYRYHQMH NUR] SUHGPHW ODWHPDWLND SUL pHP;
WH ORJLpNR UD]JPLAOMDQMH EH] SLVDQMD UDpPpXQDOQLK SUF
SULVWXSRP QXGL VH QL] PDWHPDWLpPNLK QDVWDYQLK MHGL
UDpXQDOQRJ UD]JPLAOMDQMD 7DNR VH QD SULPMHU SUHGC
L SURVWRUQX NRRUGLQDFLMX SUHSR]QDYDQMH X]RUDND N
NULSWRJUDILMX L JHRPHWULMVNH VODJDOLFH L VO
BULPMHQRP UDpPpXQDOQRJ UD]JPLZOMDQMD D RVRELWR PRG
GUXAWYHQLP ]QDQRVWLPD LVWDNQXOD VH SRYH]QLFD L]PH}
7DNYLP VH SULVWXSRP YMHAWLQH L WHPH UDpXQDOQRJ UD]
SUHGPHWQLK NXULNXOD D LVWRYUHPHQR SURQDOD]L QRY
QDVWDYQLK WHPD SULPMHQRP LQWHUGLVFLSOLQDUQRJ S
7KLQNLQJ ORJXiUH MH SURQDiUL QDVWDYQH PDWHULMD
UD]JPDWUDQMHP PRGHOD QHXURQD DQDOL]JLUD QDpLQ UDGI
REMDVQLWL ELROR&NH SRMDYH UDpPXQDOQLP PRGHOLPD RC
VOLPQR

6YLP QDYHGHQLP SULVWXSLPD SRXpDYDQMX UDPpXQDOQRJ
GREUH SUDNVH SRXpDYDQMD ]D NRMH SRVWRMH LVWUDALYL
R QRYLMLP SULVWXSLPD pLMD VH XpLQNRYLWRVW MRA& XY
SRXpDYDQMH UDpXQDOQRJ UD]PLA&OMDQMD PRAH VPMHVWL
NRQWHNVWH QR NDNR MH UDpPpXQDOQR UD]PLAOMDQMH
LQIRUPDWLpNH VDGUADMH RpLWD MH QH&WR YHUD ]DVWXS«
V UDpXQDORP L LOL UDpXQDOQLP DSOLNDFLMDPD QDMpHau

00



6YH VH YL4AH QDJOD&ADYD PRJIJXUQRVW L VORERGD XpHQLND
VNODGX V QMHJRYLP NRJQLWLYQLP PRJIJXiQRVWLPD 8 QD\
XpHQLND SUL SRXpDYDQMX ]DGUAH &WR GXOMH XpLWHOML
]DQLPOMLYL ]DEDYQL L QHSUH]DKWMHYQL QD SRPpHWNX D
XpHQMD WH MDpDQMH VDPRSRX]GDQMD 7HN QDNRQ VWYD
SUHSRUXPpXMH VH XYRYyHQMH VOR&HQLMLK VDGU&ADMD X SUR

00



QUHGQRYDQMH UDpXQDOQRJ UD]PLAOMDQMD

9UHGQRYDQMH MH NOMXp VYDNRJ XpHQMD -HDJHU S
SUDYRGREQR SURYHGHQLP YUHGQRYDQMHP PRaH MHGQRV\
SRIQDWR GD QD XVSMHK SUL XpHQMX PRJX XWMHFDWL UD]O
R XpLWHOMX DOL L XpHQLNX QDGDOMH GUX&aWYHQLK IDNW
RVREQLK RELOMHA&MD VDPRJ XpHQLND

9UHGQRYDQMH SURJUDPHUVNLK NRQFHSDWD NUR] YUHGQRY
SURJUDPVNRJ MH]JLND GDOHNR MH MHGQRVWDYQLMH RG YU
UDpXQDOVWYR L SURJUDPVNH MH]LNH ]D UMHADYDQMH SUTJ
XUDGDND 5DpXQDOQR UD]JPLZOMDQMH VDVWRML VH RG PD
UMHEADYDQMX RGUHYHQH YUVWH SUREOHPD SUL pHPX ]DGEL
SUREOHPX LOL WHPL 9UHGQRYDQMH UDpXQDOQRJ UD]PLEO
XpHQLND R SRVWRMDQMX GXEOMHJ UD]XPLMHYDQMD VDPRJ
QDPLQD VWYDUDQMD NRGLUDQRJ UMHAHQMD NRMHJ XpHQLN
GD UDVWDYL VORAHQL SUREOHP QD PDQMH GLMHORYH XND]
FMHOLQH GRN QMHJRYR DSVWUDKLUDQMH SRMHGQRVWD)
NOMXpQLP WRpNDPD SURPDWUDQRJ SUREOHPD

SRVWRMH SULVWXSL YUHGQRYDQMX UD]JYRMD UDpXQDOQRJ
MR& XYLMHN X UD]JYRMX D PRJX SRVOXaLWL NDR GREDU W
UDpXQDOQRJ UD]JPLAOMDQMD

SUHGQRYDQMD UDpXQDOQRJ UD]PLAOMDQMD X] SULPMH
9UHGQRYDQMH UDpXQDOQRJ UD]PLAOMDQMD WHPHOMHQR Q

9UHGQRYDQMH UDPXQDOQRJ UD]PLAOMDQMD NRML VH WHF
'HVLJQ (&' SUHGVWDYOMD SULVWXS YUHGQRYDQMD X REU
$OPRQG L VXU OLVOHY\ L VXU OLVOHY\ L +DHUW
YUHGQRYDQMX VWDYOMD QDJODVDN QD GRND] R NRPSHWH
]DGDWDND YUHGQRYDQMD 9UHGQRYDQMH WHPHOMHQR QU
VORMHYD DQDOL]D L PRGHOLUDQMH GRPHQH SRGUXpMD

L REMDYD YUHGQRYDQMD 1DYHGHQLP VORMHYLPD REXKYD
SRGUXpMD YUHGQRYDQMD RGDELUD L DGPLQLVWULUDQNM
SUHGVWDYOMDQMD LOL SUHX]LPDQMD UDGQLK PDWHULMDC
SULNXSOMDQMH GRND]D ]QDQMD 2YDM SULVWXS LVWLpH V

006



SRQDabQMb NRMD EL WUHEDOD ELWL YUHGQRYDQD SRSX
SURL]YRGD L ]DSbabQMD WH SURPMHQMLYLK RELOMHAMD
SLFRQVFHQWH .DR QDMYHUD SUHGQRVW RYRJ SULVWX
DODWD LQVWUXPHQWD YUHGQRYDQMD NRML PRJX EROMH R
WH SULNXSOMDQMH UH]XOWDWD YUHGQRYDQMD NRML VX
+HQGULFNVRQ L VXU ULVWXS GL]DMQX WHPHOMHQ
VORMHYD NRMH GHWDOMQR SULND]XMH VOMHGHUD WDEOLF

7TDEOLFAIDORMHYL SULVWXSD YUHGQRYDQMX WHPHOMHQRP QD GF

BORMHYL GL]DMQD
XVPMHUHQRJ SUHRIVQRYQD XORJD
GRND]LPD

SULPMHUL L NOMX|{

BULNXSOMDQMH C

$QDOL]D S

LQIRUPDFLMD R R
SRGUXpMX UDpXQ
UDJPLAOMDQMD ]
VWYDUD XVYDMD

$SVWUDNFLMD DXWRPDV
$ODWL SURJUDPVNL MH]
SUHGVWDYOMDQMH SULFEL
SULpD

NRPXC

,JUDJLWL DUJXPHQW YU R .
ORGHOLUDQMHX QDUDWLYQRP REOLN { Y %%Bgﬁ;%;c
SRGUXpMD LQIRUPDFLMD SULNxso@? Ky YED YURGORY D

DQDOL]L SRGUXpMD

.RQFHSW?
RNYLU YUH

3ULPMHQD

2EMDYD
YUHGQRY

,JUDJLWL DUJXPHC
X VWUXNWXUDPD
VSHFLILNDFLMDPI
WHVWRYD SURFH
YUHGQRYDQMD W
PMHUHQMD

8VNODGLWL LQWH
]DGDWDND
%RGRYDQMH ]DGELC
, JYMH&GWDYDQMH

YUHGQRYDQM&ULPMHQDYUHGQRYDQM

ORGHOL XpHQLND GRND]
]DGDWDND

5XEULNH PMHUHQMD
ORGHOL PMHUHQMD
8]RUFL WHVWD
6SHFLILNDFLMH WHVWD

=DGDWFL PDWHULMDOL |
3REROMADYDQMH SRVWX
HGQRYDQMD SLORW
VWLUDQMHP
3ULODJRGED PRGHOD
PMH !

SUHGVWDYOMDQMH |]DGD!
SUHGQRYDQMH UH]XOWD

8 VNORSX 3%&7 SURMHNWD
(GXFDWLRQ *URXS 65, (GXFDWLRQ

HQJO

BULFLSOHG $VVHVVPH(
WDNRYHU VH NR

00



YUHGQRYDQMD V FLOMHP GD VH RVQRYQL NRQFHSWL UD|
REUDVFLPD L WR VWUXNWXULUDQLP RSLVRP GRPHQH *GMF
X SRMHGLQRP |DGDWNX" WH DUJXPHQWLPD &aWR iUH SURL]L
WUHEDOL EL QDJODVLWL SULPMHQX L SUHLVSLWLYDQMH
UDpXQDOQLK SUREOHPD D QH RFMHQMLYDQMH ]QDQMD R
YMHAWLQD 8 VYRP UDGX ,VWUDALYDpPND VNXSLQD 6WDQIR
3$&7 RSLVXMH PRJXiUH QDPLQH SULPMHQH YUHGQRYDQMD ]
VWYRULOD FMHORYLWD SUDNVD YUHGQRYDQMD WH&ANR PM
%LHQNRZVNL %LHQNRZVNL %LHQNRZVNL L VXU

7DNDY SULVWXS XYLMHN ]DSRpLQMH SURSLWLYDQMHP R VO
NRMD EL VH WUHEDOD YUHGQRYDWL 7DNRYyHU ]D WDNDY S|
SRQDEDQMD LOL L]YHGEH WUHEDOH RWNULWL WDNYH NRQV
VH XRpLOD WDNYD SRQDADQMD 2YLP SULVWXSRP VWYDUD V
NRML VH PR&H NRULVWLWL |]D SURL]YRGQMX |DGDWDND YUH

-HGDQ SULPMHU YUHGQRYDQMD WHPHOMHQRJ QD GRND]X
NXULNXORP SUHGPHWD ,QIRUPDWLND D V FLOMHP IRUPDWL
UD]PLAOMDQMD X VWYDUQRM UDJUHGQRM VLWXDFLML %XE|
SRGUXpMD GRPHQH PRGHOLUDQMH WH RNYLU SRGUXpMD
YUHGQRYDQMD WH DQDOL]X UH]XOWDWD 60OLND =D UD
QDJODVDN QD YUHGQRYDQMH UDpXQDOQRJ UD]JPLAOMDQMD
67(0 SUHGPHWD RYDM SULVWXS YUHGQRYDQMX VWDYOMD Q
VLWXDFLML XQXWDU MHGQRJ SUHGPHWD SUHGPHWD ,QIRU

3UYL UH]XOWDWL LVWUDALYDQMD SRND]DOL VX GD MH SUHC
L GMHYRMpPLFH 8pHQLFL V EROMLP PDWHPDWLpPNLP LOL RS
SRVWLUL EROML UH]XOWDW QD SUHGORAHQRP PRGHOX YUt
UHOHYDQWQLP LVWUD&LYDQMLPD L JRYRUH X SULORJ SULP
QDVWDYQRM SUDNVL 3ULPMHU YUHGQRYDQMD UDpXQDOQR
SRX]GDQRVWL 9LVRNR SRGXGDUDQMH UH]XOWDWD YUHGQ
QHRYLVQL REFMHQMLYDp JRYRUL X SULORJ YHiUH SRX]GDQR

.DNR EL VH LVSLWDOD VDGUAaDMQD YDOMDQRVW RGDEUDC
XVSRUHYHQL V UH]XOWDWLPD NRMH VX SRVWLJOL QD ]DGDI
6XUDGQLFL X XpHQMX ,DNR MH SUHGORAHQL PRGHO Y



NRHILFLMHQW SRX]GDQRVWL XVNODJyHQRVW SRMHGLQRJ Y
PHYXVREQD NRUHODFLMD GYDMX YUHGQRYDQMD LWG X RG!
]JDGDFLPD QDWMHFDQMD 'DEDU ]D SRX]GDQL ]JDNOMXpDN W
X]JRUNX XpHQLND

6OLNDORGHO YUHGQRYDQMD WHPHOMHQRJ QD GRND]X = DQDO|
YUHGQRYDQMD



60LNDORGHO YUHGQRYDQMD WHPHOMHQRJ QD GRND]X *+ SURYH

3$&7 PHWRGRORJLMD NRMD X] (&' SULVWXS VWYDUD FMHOR
NRQVWUXNDWD UDpXQDOQRJ UDJ]PLAOMDQMD SULPLMHQMHC
JGMH MH UD]JYLMHQ LQVWUXPHQW ]D PMHUHQMH XVYDMDQM

8]RUFL GLIDMQD YUHGQRYDQMD NDR L PMHUQL LQVWUXF
SRMPRYD SRSXW YDULMDEOL LJUD]D SHWOML XYMHWD L |
SRMPRYH YHULQH XYRGQLK WHpPpDMHYD SURJUDPLUDQMD ElI
NRMH VH SUL SRXpDYDQMX NRULVWL

2VLP RYLK NRQFHSDWD YUHGQRYDQMH 9(/$ WDNRYHU RE XKk
NRGD NRML VH X] SUHWKRGQR QDYHGHQH NRQFHSWH NRU
SRSXW GRJDyDMD 8 VNORSX YUHGQRYDQMD UD]YLMHQH V.
SRVOXaLwL RVWDOLP XpLWHOMLPD NDR GREUL SUHGORA
RVLIXUDYDQMH aLUH SULPMHQH LQVWUXPHQWD YUHGQRYD(
MH YDAaQRVWL |]D XpHQLNH L XpLWHOMH D GREUR SODQL
LQIRUPDFLMD XpLWHOMD PR&aH SREROMADWL VWMHFDQM
VDPRYUHGQRYDQMH VYRJ QDSUHWND 3HOOHJULQR

UHGQRYDQMH UDpXQDOQRJ UD]PLAOMDQMD SULPMHQRP GL
8 QDVWRMDQMX GD VH SRWDNQX &WR YLAH UD]JLQH NUHDW
SRXpDYDQMD L YUHGQRYDQMD PQRJL ]DJRYDUDMX SULPM
SURJUDPLUDQMX VWYDUDMX VH RULJLQDOQD UDpXQDOQD U
PDQMX VORAHQRVW QSU PDQML EURM YDULMDEOL RSHUDF

At



GDOMH XGRYROMDYD VYLP [IDKWMHYLPD NRML VX SRpHWQR
GLIDMQLUDQMD ]DJRYDUDMX DXWRUL %UHQQDQ L 5HVQLFT
YUHGQRYDQMD VOMHGHuULP SRVWXSFLPD

+* DQDOL]RP SRUWIROLMD SURMHNDWD

F LQWHUYMXLPD WHPHOMHQLP QD GRNXPHQWDFLML L XUI

¥ UD]JYRMHP GL]DMQD VFHQDULMD

8 SULVWXSX YUHGQRYDQMX NRML NRULVWL LQWHUYMX WH
VXGMHOXMX X UD]JJRYRUX R QMLKRYLP UDpXQDOQLP SURL]®
YUHPHQVNH WRpNH QD XYRGQLP SUHGDYDQMLPD R 6FUDWF
]DYUGQRM ID]JL XpHQMD SUL pHPX UXEULNH ]D RFMHQMLYDC
WR NUR] WHVWLUDQMH L LVSUDYOMDQMH SRJUH&ADND HN
PRGXOLUDQMH WH SRQRYQR NRUL&AWHQMH L PLMHADQMH SU

6WUXpPQRVW UDpPpXQDOQH SUDNVH SURFMHQMXMH VH NUR]
VWUXPQRVWL B60OMHGHID VOLND 6OLND SULND]XMH SULF
3RQRYQR NRULAWHQMH L PLMH4ADQMH HQJO 5HXVLQJ DQG

60LND3ULPMHU UXEULNH YUHGQRYDQMD ]D UDpXQDO

8 SULVWXSX YUHGQRYDQMX GL]|DMQLUDQMHP VFHQDULMD X
VXGMHOXMX NUR] pHWLUL UD]JOLpLWH SHUVSHNWLYH L WR ¢
PLMHADQMH 8pHQLFLPD VX SRQXYyHQD WUL VNXSD RG SR C
SURMHNWL X SRMHGLQLP VNXSLQDPD MHGQDNL VX V RE]L
NRQFHSWH L SUDNVX ,VWRYUHPHQR SURMHNWL LPDMX UD]
UD]OLPLWLK LQWHUHVD



2VQRYQL |DGDWDN VYDNRJ XpHQLND X UDGX QD QHNRP SUR

T REMDVQLWL FLOM SRMHGLQRJ SURMHNWD SURSLWLYD
1 RSLVDWL NDNR VH WDM SURMHNW PRAaH SUR&GLULWL SR
1 SRSUDYLWL QHNX SRJUHANX SRSUDYOMDQMH WH

¥ QDGRSXQLWL SURMHNW GRGDMXuUL PX QHNR RELOMHaAN

8 GLMHOX YUHGQRYDQMD NRML VH EDYL GRNXPHQWDFLMRI
XpHQLND VH RpHNXMH L VWYDUDQMH XRpOMLYLK WUDJRYD
VH UHDOL]JLUDWL X REOLNX SDSLUQDWRJ LOL GLIJLWDOQRJ ¢
NRPHQWLUDQMD NRMLP VH PRJX REMDVQLWL QHND RELONMN
RVWYDULWL L SULND]LPD ]DVORQD NRMLPD UH VH JUDILpPN
RVOQRYQH SUHGQRVWL L QHGRVWDWEFL

,DNR VH SULPMHQRP RYRJ SULVWXSD QDSUHGRYDQMH Xpt
SRND]DOR SURGXNWLYQR LSDN VD VWDQRYLAWD YUHGQRY|
SRND]JDR NDR SRVHEQR XpPpLQNRYLW ]D UD]XPLMHYDQMH Q
UD]PLAOMDQMD NRG XpHQLND %UHQQDQ L 5HVQLFN

SULVWXSD PRAGD EL SRQXGLOD QH&WR EROMH UH]XOWDMW
RJUDQLPHQMD X REOLNX SRWUHEQRJ YUHPHQD ]D UHDOL]DF
SURFMHQL L VO ]ERJ pHJD EL VH SULVWXS L]X]JHWQR WHA&N |

2Q0LQH YUHGQRYDQMH UDpXQDOQRJ UD]PLaAaOMDQMD = DOD
8 PQRJLP GR VDGD QDYHGHQLP LVWUDALYDQMLPD NRMD
UD]PLAOMDQMD VSRPLQMH VH JUDILPNR RNUXa&aMH 6FUDWF
RNUXAMX |]D XYRYHQMH SURJUDPLUDQMD NRMH SXWHP PU]
WXWRULMDOD ]D XpHQMH L LVWUDALYDQMH RYR MH RNUXal
awR LPD YODVWLWL DODW |]D YUHGQRYDQMH SURMHNDWD X
EHVSODWQL RQOLQH DODW 'U 6FUDWFK 'U 6FUDWEFK

SRGDWDND SDUDOHOL]DP VLQNURQL]DFLMD LQWHUDNFL
XGYRVWUXpHQL EORNRYL QHLVSUDYQL QD]JLYL GLMHORY
LQLFLMDOL]DFLMD RELOMHAMD OLNRYD YUHGQXMX VH NUI
VYDNRJ RG QDYHGHQLK NRQFHSDWD X UDpPpXQDOQRP UMHSAE
ERGRYD SUL pHPX VH RGUHYHQD UD]JLQD XVYRMHQRVWL
LOL WUL ERGD $NR NRQFHSW QLMH XNOMXpHQ X QDYHGHQ
YUHGQXMH VH V QXOD ERGRYD 8] RSLVDQR ERGRYDQMH SU
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NRQNUHWQLP SULPMHURP WDNYH QDGRJUDGQMH X REOLN
NRQFHSW /RIJLND YUHGQRYDQ V QXOD ERGRYD SUHWSRVWD
NRQFHSWX L QDYRGL VH SULPMHU MHGQRJ 6FUDWFK EORNI
RSLVXMH GMHORYDQMH WDNYRJ EORND 1D VOMHGHURM L
MHGQRVWDYQH QDUHGEH JUDQDQMD Ll« WH QXGL NRQN!
JuUDQDQMD LI«HOVH V RSLVRP GMHORYDQMD WDNYH Q
XVSMHaAQD XSRUDED VORAHQRJ JUDQDQMD X UDpXQDOQRP
SUHGORALWL L RSLVDWL XSRUDED ORJLpPNLK RSHUDWRUD N
YLAHVWUXND YUHGQRYDQMD ORJLPpNLK XYMHWD 7DNYD UD]

60OLND.RQFHSWL YUHGQRYDQMD UDpXQDOQRJ UD]PLAOMDQM|

2YDM SULVWXS YUHGQRYDQMX SULPMHU MH IRUPDWLYQR L
LQIRUPDFLMX 'U 6FUDWFK MH NRULVWDQ DODW MHU RPEF
DOJRULWDPVNRP UMHAHQMX WH QXGL NRULVQH VDYMHWH N
VXU ,SDN SUL YUHGQRYDQMX UDpXQDOQLK LJDUD

QHPRIJXUQRVW DODWD GD SUL YUHGQRYDQMX YRGL UDpXQD
X NUHLUDQMH LJUH EURM EORNRYD NRGD EURM QHSR]C
NRPELQLUDQMH DODWD V QHNLP GUXJLP REOLNRP NYDOLWL
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UHGQRYDQMD UDpXQDOQRJ UD]J]PLAOMDQMD X] GMHORFP
SULPMHQH SURJUDPLUDQMD RGQRVQR UDpXQDOD

=DQLPOMLY SULVWXS SRGUADYDQMX UDGD XpLWHOMD X UL
ubjJpLaoOMDQMD SUHGVWDYOMD RNYLU YUHGQRYDQMD 3XW
SURJUHVVLRQ 3DWKZD\V 7DNYLP SULVWXSRP LGHQWLILFLL
WH QXGH SRND]DWHOML SRYH]DQLK UD]JLQD XVYRMHQRVWIL
:DONHU

S8PMHVWR VWDYOMDQMD QDJODVND QD VDPX YMHaAawWLQX L VI
YUHGQRYDQMD WH SUHGODA&H QDpLQ UDGD NRML XYLMHN ]D
WH SURSLWLYDQMHP A=D&WR XpLPR RGDEUDQH VDGUADMH °
1D WHPHOMX RNYLUD 3XWDQMH UDPpXQDOQRJ QDSUHWND L«
PRJX RPRJXuLWL UD]XPLMHYDQMH WH LGHQWLILFLUDQMH I
SRYH]DQL V QDYHGHQLP LVKRGLPD XpHQMD ID]D .DNR

60OLND2NYLU YUHGQRYDQMD 3XWDQMH UDpXQDOQRJ

2GDELUX VH WHKQLNH NRMLPD VH RGDEUDQL NRQFHSWL U
SURFHV SRXpDYDQMD WH QD NUDMX SURYRGL YUHGQRYDQ
SRQAXGLOL SULPMHUH QDYHGHQRJ RNYLUD NUR] QL] QDVWI



QDJODabYDMX QHGRYROMDQ QDJODVDN QD GXEOMH UD]XPL
L VXU

8 UDVSUDYDPD R SULVWXSLPD YUHGQRYDQMX NRML QH XNO
SURJUDPHUVNRJ SD pDN L LQIRUPDWLpPNRJ NRQWHNVWD S
'‘DEDU 6YDNL WDNDY |DGDWDN SUHGVWDYOMD JDQLPOMLYX
RGDEUDQL NOMXpQL NRQFHSW UDpXQDOQRJ UD]PLAOMDQ
UD]PLAOMDQMD L LQIRUPDWLNH NRG XpHQLND VYLK GREQLK

'DEDU JODYQL OLN VYDNRJ |DGDWND SRNX&DYD ULMH&LWL
]JDGDWDN LPD UD]JOLpLW NRQWHNVW SULpX 6YDNH JRGL
SULSUHPDMX L GLVWULEXLUDMX ]DGDWNH ]D L]D]JRY 'DEDU
VDGUADYDWL NRQFHSWH UDpXQDOQRJ UD]JPLAOMDQMD LOL
SRVWRMH GRNDJ]L GD VX ]DGDFL L]D]JRYD 'DEDU XpLQNRY
UD]JPLAOMDQMD 'DJLHQH L 6WXSLULHQH $UDXMR L VX
VSRPLQMHPR NDR MHGDQ RG QDpPLQD YUHGQRYDQMD UDpXQ

8 SRVOMHGQMH VH YULMHPH VYH YL34H UDVSUDYOMD R XpL(
UD]JPLAOMDQMD NUR] ]DGDWNH L]DJRYD 'DEDU 7DNYR YUHG
'DIJLHQH L 6WXSLULHQH 3RVWRMH LVWUDALYDQMD X
NRQFHSWL UDpPpXQDOQRJ UD]JPLAOMDQMD XpLQNRYLWR REM
$UDXMR L VXU V REJLURP QD WR GD MR& XYLMHN QH
NRMD EL SRGU&DOD WUHQXWQX SUDNVX UD]YRMD GREULK ]

'DQDV MH PRJXiUH SURQDUL YLAH REMDYOMHQLK LVWUDALYLE
NRMD VH SURYRGH SULPMHQRP UDpXQDOD LOL X] SDSLU L
NRQWHNVWLPD 8pLQNRYLWRVW QHNLK SULVWXSD MR& XYLI
L VXU *RQJIOH]

6YH QDYHGHQH SULPMHUH YUHGQRYDQMD UDpXQDOQRJ UD]!
SRMHGLQLK SULVWXSD YUHGQRYDQMX 3ULVWXSL VH UD]OL
MH]JLND NRML VH SULPMHQMXMX X SRXpDYDQMX L YUHGQR"
YUHGQRYDQMH LOL YUHGQRYDQMH EH] XSRUDEH UDpXQDOI
SURYMHUDPD LOL QHNLP GUXJLP NYDOLWDWLYQLP PHWRGD



,DNR VX VH QHNL SULVWXSL SRND]DOL NDR PRJXiUL SULPMH
QRYL L QHGRYROMQR LVWUD&HQL WH MH SRWUHEQR QMLKR
YDOMDQRVW L SRX]GDQRVW
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2GJRYDUDMXuD SHGDJRAND SUDNVD NRMD QDJODAaADYD NRC
XpHQLND X VUHGLAWH SURFHVD XpHQMD WUHEDOD EL
VDPRSRX]GDQMD RGJRYRUQRVWL L SRGX]JHWQLaAWYD ,VNX
XpPHQLND QD DNWLYQR VXGMHORYDQMH L XODJDQMH YHOLN
WLPVNLP UDGRP L VXUDGQMRP VWYDUD VQD&aQD PRWLYDFL
,QIRUPDWLND NRML VH WHPHOML QD LVKRGLPD XpHQMD X
VDGUADMX RPRJXUDYD UHDOL]DFLMX XpHQMD L SRXpDYDQ
QMHJRYLK SRWHQFLMDOD 7DNYLP SULVWXSRP SUXabD VH |
XpLWHOMLPD X RVPLAOMDYDQMX SURFHVD XpHQMD L SRXpD

8 DOQNHWL X NRMRM MH VXGMHORYDOR KUYDWVND XpLWH
MH XSUDYR YUHGQRYDQMH NDR WHPX UDpXQDOQRJ UD]PLAC
SRWUHEX VWYDUDQMD RNYLUD YUHGQRYDQMD UDpPpXQDOQ
NXULNXORP WH SULPMHUHQRJ SURYHGEL X VWYDUQRP UD]
REUD]RYDQMD

2YR LVWUDALYDQMH SUHGVWDYLW iiH MHGDQ PRGHO YUHGQ
UD]PLAOMDQMD NRML MH WHPHOMHQ QD GRNDJLPD (&' LF
NXULNXOX SUHGPHWD ,QIRUPDWLND WH VWDYOMD QDJODV
PRGHO YUHGQRYDQMD NRML MH WHPHOMHQ QD GRND]X QX
GRNXPHQWLPD D RSHW GRYROMQR IOHNVLELODQ QHRYLYV
SURFHVX SRXpDYDQMD RNYLU ]D VWYDUDQMH YUHGQRYDQ]
]D L]JJUDGQMX NYDOLWHWQRJ |[DGDWND YUHGQRYDQMD

ORGHO YUHGQRYDQMD SUYHQVWYHQR LVWLpH VORAHQRVW
]QDpDMNH NRMH VH UD]JPDWUDMX X WRP SURFHVX RVQRYC
]JDSDabQMD SURPMHQMLYD RELOMHAMD SRYH]DQD V YUHG:
NYDOLWHWQLK |DGDWDND GRND]D L PMHUHQMD NRML UH >
PLOQMHQLFL GD pHVWR XNOMXpXMX YHRPD ]JDKWMHYQH NRQF

ORGHO SUHGOD&H X]RUNH GL]DMQD NRQFHSDWD UDpPpXQDOC
|]DGDWDND YUHGQRYDQMD NRMLPD VH NRQNUHWL]JLUDMX SF
RGDEUDQLP NRQFHSWRP UDpXQDOQRJ UD]J]PLAOMDQMD
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=D UD]JOLNX RG 3%&7 SURMHNWD X NRMHP MH QDJODVDN
UD]PLAOMDQMD X LQWHUGLVFLSOLQDUQRP SULVWXSX SUHC
V SUHGPHWQLP NXULNXORP SULODJRYHQ SULPMHQL X VWY
YUHGQRYDQMH QHRYLVQR R SURJUDPVNRP MH]JLNX LOL RNU

8 VOMHGHuULP SRJODYOMLPD SUHGVWDYLW UH VH PRGHO Y
WHPHOMHQRJ QD GRND]LPD DQDOL]JRP L PRGHOLUDQM}
NRQFHSWXDOQRJ RNYLUD YUHGQRYDQMD SULPMHQL YUHGQC

$QDOL]D SRGUXpMD YUHGQRYDQMD
$QDOL]D SRGUXpMD YUHGQRYDQMD LPD |]D FLOM SURQDUL L
FLOMDQLK LVKRGD XpHQMD 6YDND SURYHGED YUHGQRYDOQ!
GRNXPHQWLPD NRML VH RGQRVH QD SURFHV SRXpDYDQMD
NXULNXOQLK GRNXPHQWD GHILQLUDQD L UDJUDYJHQD RGJRN
VX MDVQR RGUHYHQH NRPSHWHQFLMH ]QDQMD YMHAWLQH
REUDJRYQLP SURFHVRP WH MH RSLVDQ QDSUHGDN NRML W!
QDFLRQDOQLP NXULNXOLPD QDVWDYQLK SUHGPHWD RVLP
RGUHYHQD UD]JUDGD LVKRGD RSLVDQH VX UDJLQH XVYRMF
LVKRGD -DVQR GHILQLUDQMH LVKRGD L SULSDGDMXiULK UD]
YUHGQRYDQMH V REJLURP QD WR X NRMRM MH PMHUL XpHc¢
LVKRGH D XPDQMXMH SRWUHEX ]D QRUPDWLYQLP YUHGQR
XVSRUHYLYDQMX XpHQLND X RGUHYJHQLP VNXSLQDPD  OLQL

,VKRGL XpHQMD UD]YLMHQRJ RNYLUD YUHGQRYDQMD WHI
SUYHQVWYHQR QD +UYDWVNRP QDFLRQDOQRP REUD]RYQF
]JOQDQRVWL L REUD]JRYDQMD VWDQGDUGLPD GHILQLUD

Ol



LQIRUPDWLNH &67( 6WDQGDUGV &67% WH QD .XULNXO X
OLQLVWDUVWYR J]QDQRVWL L REUD]J]RYDQMD 6OLND

60LND$SQDOL]D SRGUXpMD

+126 GHILQLUD QDpLQ QD NRML MH SUHGPHW ,QIRUPDWLNEL
YLVRNR REUD]J]RYDQMH GRN NXULNXO SUHGPHWD ,QIRUPDW
LQIRUPDWLNH GHILQLUDMX REUD]RYQH LVKRGH +UYDWVN
UDJUDYyXMH REUD]J]RYQH LVKRGH ]D VYDNX UD]JLQX REUD]RYL
SRMHGLQLK UD]JLQD XVYRMHQRVWL |D VYDNL REUD]RYQL LV

8 VNORSX SUHGPHWQRJ NXULNXOD GHILQLUDQR MH SRGUX|
RQD XNOMXpXMH A5DpXQDOQR UD]PLAOMDQMH WHPHOMQI
UMHaAabYybQMb SUREOHPD L SURJUDPLUDQMD 3ULWRP MH
DSOLNDFLMH RG SRpHWQH LGHMH G