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2SubD UD]PDWUDQMD R PHKDQLFL ORPD
7TROHUDQFLMD RAWHUHQMD L NRQWUROD ORPD
&LOMHYL DQDOL]JH GRSXaAaWHQRJ R&AWHUHQMD
BUHRVWDOD pYUVWRUD
SULPMHQD 5 NULYXRDpMH &uB @B @O/ NDVWH NRQVWUXNFLMH
IDSUHGRYDQMH SXNRWLQH L ORP
'RSXaWHQR RAWHUIHQMH L PHKDQLND ORPD
/,1($512 (/$67,y1$ 0(+$1,.$ /20%
IDSUH]IDQMH RNR YUKD SXNRWLQH
2SdL LJUD] ]D NRHILFLMHQW LQWHQ]JLYQRVWL QDSUH]DQMD
(QUIHWVNL NULWHULML
.21&(37, $1$/,=( 5$67%$ 38.27,1(
.ULYXOMD ALYRWQRJ YLMHND
.ULYXOMD UHODWLYQRJ QDSUHGRYDQMD J]DPRUQH SXNRWLQL
3RGUXpMH , SRGUXpMH SUDJD LQWHQ]JLYQRVWL QDSUH]DC
3RGUXpMH ,, 3DULVRYR SRGUXpMH
SRGUXpMH ,,, SRGUXpMH QHVWDELOQRJ UDVWD SXNRWLQ
.RQFHSW UDVWD SXNRWLQH XVOLMHG |DPRUD PDWHULMDOD
BWYUYLYDQMH IXQNFLMH EU]JLQH QDSUHGRYDQMD SXNRWLQH
ORGHOL QDSUHGRYDQMD JDPRUQLK SXNRWLQD
3DULVRY PRGHO
'"RZOIMHIOH\HY L 0&72' PRGHO
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ORGHOLUDQMH SRGUXpPpMD RNR SXNRWLQH
5DpXQDQMH NRHILFLMHQWD LQWHQ]JLYQRVWL QDSUH]DQMD
1HZWFRDBKVRQRYD PHWRGD X QHOLQHDUQRM DQDOL]L
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3RGDFL HNVSHULPHQWDOQRJ X]J]RUND
SWYUYLYDQMH NULYXOMD ALYRWQRJ YLMHND L XVSRUHGED V
, JUDpXQ SDUDPHWDUD PHKDQLNH ORPD
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60OLND'LMDJUDP SUHRVWDOH pYUVWRiUH> @
6OLNDOUHPHQVNL RYLVQR UDGQR RSWHUHUHQMH ]D UD]OLpL
RSWHUHUHQMH EURGRYD DYLRQD LHRRMWRVD ]E URWLOOQK
HOHPHQWH > @

6OLND.ULYXOMD QDSUHGRYDQMD SXNRWLQH > @
6OLND2VQRYQL SULQFLS GLMDJUDPD SUHRVWDOH pYUVWRIil
6OLND$QDOL]D 5 NULYXOMH X FLOMX RGUHYLYDQMD QHVWDI
6OLND(IHNWL UD]JOLPpLWLK SDUDPHWDUD QD QHVWDELOQRVV
PDWHULMDOD QD ORP VWUPLMD 5 NULYXOMD E VPDQMHQ
6OLNDS8VSRUHGED VLOD QDSUHGR ¥ B BB D NSDXR RX\QLNOAH. M DV R/LHMVX
O L JDP.H© V@D

60OLND-HGDQ RG PRJXiULK PHKDQL]DPD QDSUHGRYDQMD SXNI
60OLNDIDVWDMDQMH NUKNRJ ORPD .UKNL ORP |[DSRpHW X Y|
ORPQH UDYQLQH > @

6OLNDYHWLUL IDJH QDVWDQND 4LODYRJ ORPD > @
60OLND'LMDJUDP SUHRVWDOH pYUVWRUH EDJLUDQ QD QRPLQ
60OLND7UL QDpPLQD RWYDUDQMD SXNRWLQH > @
6OLND7LMHOR SURL]YROMQRJ REOLND SURL]YROMQH SXNR\
6OLND-HGQROLNR RSWHUHUHQD EHVNRQDpPQR YHOLND SORD
6OLND-HGQROLNR RSWHUHUHQD SORpPD NRQDPQH GXOMLQH
60OLND,JUD]L ]D UDpXQDQMH JHRPHW] GWWNREGRNRWRQD X SO
6OLND2AWHUHQMH |]D UD]JOLPLWH GXOMLQH SXNRWLQD NDR |
6OLNDG. RGUXpMD QDSUHGRYDQMD ]JDPRUQH SXNRWLQH > @
6OLND3ODVWLPQH JRQH QDSUHGXMXiH SXNRWLQH > @
6OLND3DUDPHWUL UDVWD SXNRWLQH XVOLMHG |[DPRUD PDW
60LND,]JJOHG HSUXYHWH L RSWHUHUHQMH ]D XWYUYLYDQMH
60OLND3ULND] HNVSHULPHQWDOQR GRELYHQLK SRGDWDND >
60OLNDSWMHFDMRPMBUPLYWDRBUH]DQMD QD EUJLQX UDVWD SXI
60OLND2GUHYLYDQMH NRHILFLMHQDWD 3DULVRYH MHGQDG&E
6OLND3UHVOLNDYDQMH L]YRUQRJ HOHPHQWD X SURL]YROMC
60LND 3ULPMHU VLQJXODUQLK HOHPHQWD GRELYHQLK L] pF
60LND 3ULPMHU PRGHOLUDQMD PUHA&H RNR YUKD SXNRWLQt
6OLNDSRELPDMHQR GHILQLUDQMH SXWDQMH OLFD SXNRWLQ
60OLND-HGQD LWHUGMISWIKRARWR PHWRGH > @

60OLND3ULND] SRVOMHDQWOFNBBISKWRORY RP PHWRGRP > @
6OLND(NVSHULPHQWDOQL X]JRUDN VD VUHGLEQMRP SXNRWLC
6OLND(NVSHULPHQWDOQR XWYUVHQ ALYRWQL YLMHN X]JRUNTE
60LNDGD Gd. GLMDJUDP

6OLND8VSRUHGED HNVSHULPHQWDOQR GRELYHQH L VLPXOL!
6OLND 3ULND] UR]OURYWQK D

6OLNDS8VSRUBAGEPABBYLVQR R GXOMLQL SXNRWLQH
6OLNDS8VSRUHGED DQDOLWLpPNLM QXPHULpPNL LJUDpXQDWLP
60LND 30DVWLPQD JRQD SUL GXOMLQL SXNRWLQH D PP
6OLND8VSRUHGED DQDOLWEhRNHQHQOX®BVYWELYR G JRQH
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8 RYRP UDGX VX LIORAHQH QHNH RG PHWRGD DQDOL]H SURS
FLNOLpNRP RSWHUHUHQMX WHPHOMHQH QD PHKDQLFL ORPI
QDSUHGRYDQMD ]JDPRUQLK SXNRWLQD =D X]RUDN SORpH VL
HNVSHULPHQWDOQL UH]XOWDWL UDVWD3 U PRIHQUKX BIXNRW L C
SBDULVRYX MHGQDGAEX WHPHOMHQX QI LPLXEH IDQ@RMHHO D Y WM |
SXNRWLQBRPDWUBQLPMRQRR PHWRGH NRQDWQALKXHOHPHQD)\
NRHILFLMHQ@QRY WRWHOQRMD JGMH MH ]D SRGUXpMH RNR YUK
VLQIJXODUQLK HOHPHQDWD 1XPHULPpNRP LQWHJUDFLMRP 3C
SDNHWD 0$7/$% D VLPXOLUD VH aLYRWQL YLMHN QDSUHGI
XVSRUHYyGCWIQRPR MNVSHULPHQWDOQLP UH]XOWDWLPD 7DNRY
JRQH YUKD SXNRWLQH L LIUDpXQDWH YULMHGQRVWL NRHILF
GXOMLQH SXNRWLQD

.OMXpQH ULMHpRYDPRH SXDNRWH®H NRHILFLMHQW LQWHQ]L
NRQVWUXNFLMH
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6800$5<

,Q WKLV ZRUN VRPH RI WKH PHWKRGV XVHG IRU IDWLJXH FU
IUDFWXUH PHFKDQLFV DQG Z$HODHVNQRZAHB SR Y KW LA)IZW KDHJ BD |
EDVHG RQ OLQHDU HODVWLF IUDFWXUH PHFKDQLFV IDWLJX
VSHFLPHQV )RU WKH SODWH VSHFLPHQ ZLWK D FHQWUDO F
GDWD VWDNHQ IXRPF OUWMHUWLYWQ )LQLWH HOHPHQW PHWKRG .
LOWHQVLW)\ IDFWRUV ZKHUH WKH FUDFN WLS UHJLRQ ZDV F
LOWHJUDWLRQ RI WKH 3DULV HTXDWLRQ E\ PHDQV RI 0$7/$9
SURSDJDWHRIQVOLLUPXWQDWHG ZKLFK LV DIWHUZDUGV FRPSDU
UHVXOWV ,Q DGGLWLRQ FUDFN WLS SODVWLF JRQH VL]H ZI
IDFWRU YDOXHV ZHUH FDOFXODWHG ZLWK UHVSHFW WR FUTL

.H\ ZRUGV IDWLIJXBWEBRFNWURSDIL QWO QNGWAWD K¥\R X U MK |
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2YDM MH UDG WHPHOMHQ QD RVQRYQLP PHWRGDPD NRMH V
SXNRWLQH D SRWRP L VLPXODFLMH AaLYRWQRJ YLMHND RGL
NRQFHSWL OLQHDUQR HODVWLPpQH PHKDQEGERN QRPIUISBR ML
YHOLNRJ WHpPpHQMD SULPMHQMXMH NRQFHSW HODVWLPQR S
LIEMHUL LQLFLMDFLMX WH SULVXWQRVW SXNRWLQD X NRQV)
YHOLpPpLQH SXNRWLQD VPLNHGBURESPDLURGMW®&DXNFH MGFRW H N
UDJ]GREOMH SRWUHEQR RGQRVQR NROLNR MH FLNOXVD SR
YHOLpLQX 7LP VH SLWDQMLPD EDYL DQDOL]D GRSX&WHQRJ

2222772222272222222222222222222222222222222222222222222222222222212
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2SuD UD]JPDWUDQMD R PHKDQLFL ORPD

=ERJ VYH YHULK |DKWMHYD |D VPDQMHQMHP SRWURGQMH PL
NRQVWUXNFLMH VD PDQMLP UH]JHUYDPD VLJXUQRVWL aWR

SRMDYH ORPD NRG QRVLYLK NRPSRQHQWL NRQVWUXNFLMD

NRMLP VH L]JEMHJDYDMX YHOLNH NRQFHQWUDFLMH QDSUH]
NRMLPD VX VH SRMDYLOH SXNRWLQH X GDi DAMND QUL BRI P
RWNULWL JUHANH NRMH MH PRJXiH RWNULWL VXYUHPHOQL
LVSLWLYDQMD 7DNRyHU SRVWRMDQMH SXNRWLQD QH ]QD|
YLMHND L GD MX MH RGPDK SRWUHRQRHBWLMH®LW D Q6 /R JF
ORPD NRML EDODQVLUD FLMHQX SRSUDYND LOL ]JDPMHQH R
NRULAWHQMH NRPSRQHQWH PRJOR GRYHVWL GR RAWHUHQM

SUREOHP SULVXWQRVWL SXNRWH Q[TH X INERMGIVIW US D ALIM D P ¥ RQ |
XYLMHN SULVXWDQ OHKO@UPNO CRFBFLSORQD [IDVQRYDQD QD
L]QDQRVWL R PDWHULMDOLPD REMD&QMDYD NDNR SXNRWL
9DAQL IDNWRUL SIRIQ RWOXNRYMEM®N SULPMHQX PHKDQLNH O
ORPQD 4aLODYRVW RGQRVQR RWSRUQRVW PDWHULMDOD QD

SRVWRMH UD]JOLpLWH JUDQH PHKDQLNH ORPD RE]JLURP QTC
PDWHULMDOX QLVNH ORPQH aLD DOYRRAV WW D R (BRM.@ M HRQWBRW
OLQHDUQR HODVWLpPpQH PHKDQLNH ORPD /()0 JGMH YULMHC
ORPD L ORPQH 4aLODYRVWL PDWHULMDOD 8 VOXpDMX SULPNMN

SULOLNRP VUHGQMH ODYRMEQ RNVRWLL \ORIP Y NLIRQFHSW HOD\
ORPD (3)0 GRN VH NRG YLVRNLK YULMHGQRVWL ORPQH aL
X NRMRM VH SUHWSRVWDYOMD SODVWLpPQL NRODSV NRQVW!I

7TROHUDQFLMD R&GAWHUHQMD L NRQWUROD ORPD

/IRP VH JERBRPHNLYDQRJ RSWHUHUHQMD GRJDYD YUOR ULMI
VWUXNWXUQLK PDQD LOL SXNRWLQD QD NRQVWUXNFLML L
NRQFHQWUDFLMD QDSUH]DQMD JERJ NRQVWDQWQRJ QRUPLE
YHOLPLQL L QD WDM QDpLQ QDUXADYD pYUVWRIX NRQVWU X
PRIXUQRVWL SRGQLMHWL RSWHUHGHQMD WH iH QDVWXS]
IXQNFLRQLUDWL EH] NDWDVWURIDOQLK SRMIKYDRQRMRNN WA
LQAHQMHUD L LQVSHNWRUD &WR VH QDJLYD NRQWURORP C
ORPD SURXJURPHQX RG JUHADND L SXNRWLQD SUL PDNVLP]
HNVSORDWDFLMH

8 FLOMX VSUMBRWUMHEWMR WMRPID XVWDYLWL QDSUHGRYDQMH
EL X]JURNRYDOD SDG pYUVWRUH LVSRG SULKYDWOMLYH YULI
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'D EL VH RGUHGLOD GRSXAWHQD YHOLPLQD SXNRWLQH NOM
RYLVQRVWL R YHDLEXKGXiISXBRWMBHX] WR SRWUHEQR ]QDV
NRQVWUXNFLMH QHRSKRGQR MH ]QDWL RGUHGLWL YULM
SULKYDWOMLYH YHOLpPLQH =D WR MH QX&8QR SUYR ORFLUD
SRWRP DQDOLWRIP NAOWYDWY XWMHFDM YHOLpPLQD SXNRWLQH LI
QDSUHGRYDQMD SXNRWLQH 7DNYD YUVWD DQDOL]H QD]LYI
VYRMVWYR MH VLJXUQR SRGQR&HQMH JUHADND LOL SXNR
SRSNRF LOL |DPMHQRP RAWHUHQRJ GLMHOD NRQVWUXNFLM#
LIDEUDWL PDWHULMDO NRML LPD YHUX RWSRUQRVW QD QD
NRQVWUXNFLMH pLPH VH RVLIJXUDYD GD SNNRWQAH QBGRE
HNVSORDWDFLMH $OWHUQDWLYQL QDpLQ MHVW GD VH N
YUHPHQVNLP LQWHUYDOLPD X VOXpDMX HYHQWXDOQRJ SR\
GLMHORYL |DPLMHQLWL

.RQWUROD ORPD SUHGND/® YOWRD VKNIXSLMMHQDYHGHQH NRM
SRMDYX ORPD X]JURNRYDQLP SXNRWLQDPD WLMHNRP HNVSO|
PMHUD DQDOL]X GRSXaWwWHQRJ R&EWHUIHQMD RGDELU PDWHL
REOLQIMMDNRQVWUXNFLMH .RMH L NROLNR RG WLK PMHU
NRPSRQHQWH HNRQRPVNLP SRVOMHGLFDPD WH SRVOMHGL|

&LOMHYL DQDOL]J]H GRSX&aWHQRJ R&AWHUHQMD

$QDOL]D GRSXaWHQRJ RAWHUHQMD LPD GYD RVQRYQD FLOM

2GUHYLYDQMH XWMHFDMD SXNRWLQH QD pYUVWRX
2GUHYLYDQMH IXQNFLMH QDSUHGRYDQMD SXNRWLQH R)Y

'LMDJUDPVNL SULND] XWMHFDMD SXN&RWH®D QLF Lp ODRWPW RRIKL
YHOLPLQD SXNRWLQH R]QDpDYDLYUD aH ¥ GBIRAALR i X SREBWHULH
NRQVWUXNFLMD PR&H SRGQLMHWL SULMH QHJR @&4WR QDVWX
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60OLND'LMDJUDP SUHRVWDOH pYUVWRUH> @

$NR VH QD WUHQXWDN SUHWSRVWDYL GD NRQVWUXNFLMD G
RQGD pYUVWRGD NRQWW URMAHQRMLIGRWWUXNFLMVNRM pYUV
NDGD MH NRQVWUXNFLMD (SPRYWDI QMY DVORSEW HDHDPHQ MK U
SUHGLPHQ]JLRQLUDQRM NRQVWUXNFLML 3ULOLNRP NRQVW
VLIXUQRVWL 6 YH]DQRJ YHULQRP X] RSWHUHUHQMH $NR X]
PDNVLPDOQR RSWBGHIMOMMHRQWNURRPLYD SDRMMMND L]GU:
MHGQDNR, $OWHUQDWLYQL QDpLQ NRULAWHQMD IDNWRUD
QDSUH]DQMH SD VH NRQVW GDN MHM I DEULPH Q2R 9 LSUDL VQIDNF
RSWHUHGHQMX )V PDQMGL NGLYI®BEHQBIMPR WMRWY R (WL I XUQRV WL

$NR UDGQR RSWHUHUHQMH YDULUD RSWHUHUHQ@MHDFRULQX
X SRVHEQLP XYMHWLPD NDR &4WR V& GRWN R GXMRVRDW R B HY
RSWHUHUGHQMH L]QRVL WHN MHGDQ GLR RG PDNVLPDOQRJ V
RG IDNWRUD VLIJXUQRVWL 6 1D QHRMM YNGR U D NKLN DV\Y
GLMHORYL L SRVXGH SRG WODNRP SUHGYLGOMLYD VX RSWI
GRN VX RSWHUHGHQMD NRG PRVWRYD EURGRYD L ]JUDNR
SRGYUJQXWH SURPMHQMLYRIP LR © WWRIP IHDQNDXS [RYNID] B I@IM B E D
VOXpDMD
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6OLND9UHPHQVNL RYLVQR UDGQR RSWHUHUHQMH ]D UD]JOLDL
SURPMHQMLYR RSWHUHUHQMH E U R GRMM HESYQRWMD L L RFISRWHAURTY(
URWLUDMXuUH VWURMQH HOHPHQWH > @

,DNR NRQVWUXNF({MD RLRW RYRF WRANQOQRWK pbYBUVWRID NRQLC
VOLMHGL GD YMHURMDWQRVW SRMDYH ORPD QLMH MHGQDN
3UHPD VOLFL PYUVWRUD NRQVWUXNFLMH X SULVXWQRVW
L X VYDNRP MH R@XFDMX P VOIMX UVWR{ID QD]JLYD SUHRVWDC
(3044 OQMHQLP VPDQMHQMHP RSDGD IDNWRU VLIJXUQRVWL 6
6 (4( D VDPLP WLPH SRYHUDYD VH PRIJXUQRVW NDWDVWURI
RFIWHIHQMX NRMH MH MHGQDNR Sk RM V8D O RN \WMHUWWRQ M IXP
LIQRVRgR&DGD SRG XWMHFDMHP ][DPRUD QDSRQVNH NRUR
QDSUHGXMH XJURNXMXiUL SDG SUHRWHNVEBOW HY VAR L] M HG
WM YULMHGQRVW 6 SRSULPL MHGLQLFX L SRMDYX ORPD
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'ROD]L VH GR [DINOMMXRE L]X]HWQH YDA&QRVWL QD YULMHPH
YHOLPLQX NRMD EL SUL UDGQRP RSWHUHUHQMX GRYHOD GR
]JDPMHQX RAWHUHQRJ GLMHOD LOL RWNULYDQMH L SRSUDYD

$NR SUHWSRVWDYOQOWRGGWMDVUDERFQUHRV WD DY QDWRR & X &V
SUHRVWDOD WPYODINMWRDDQD GRSXaWHQD YHOLPLQD SXNRWL(
VOLMHGL GD MH SUYL FLOM DQDOL]H GRSXaWHQRJ RaWHUUH
SUHNRDNRMHIRAH GRELWL PDNVLPDOQD GRSXawHQD YHOLD
RYLVQR R NRMHP VH GLMHOX NRQVWUXNFLMH UDGL L R ORN

BOMHGHUL FLOM DQDOL]H GRSX4WHQRJ RSWHUHUHQMD MH
1DNRQ RGURPINVD®EDQH GRSXAWHQH YHOLPLQH SXNRWLC
QDNQDGQR XWYUyXMHPR YULMHPH HNVSORDWDFLMH SRWU'}
== QDNRQ NRMHJD MH QX&QR SRS UMW WU YIDOA §RDMMHROLAV N A
VYDNRP VOXpDMX PRUD ELWL PDQML RG YUHPHQD SRWUHEQ
D RELPQR VH X]LPD SROKYMFIEHMRJI VVOLWMHODLND]XMH NUL
SXNRWLQH NDNR MH SUHWKRGQR RSLVDQR

60LND.ULYXOMD QDSUHGRYDQMD SXNRWLQH >
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SUHRVWDOD pYUVWRUUD

SRMDP SUHRVWDOD pYUVWRUD PHVWR NRUL&AWHQD X JUDN
NRQVWUXNFLMH V SXNRWLQRP NDR |XQNRWILXQ B L QB RPWHWL
NRQILIXUDFLMH NRQVWUXNFLMH 8 OLQHDUQR HODVWLDPQ
HQJ &UDFN GULYLQJ IRUFH PR&H VH MNREQ RMMHIDATR L RVGIWNH
QDSUH]DQMD . L SUHRVWDOH pEBVWRUH SUHNR VOMHGHUH

A
¥, 00

é(")

JGMH D SUHGVWDYOMD YHOLpPLQX SXNRWLQH GRN MH < JHF
HODVB/QPYWRLPpQH PHKDQLNH ORPD YH]D L]PHYyX VLOH QDSUH
PYUVBRUWWDMH NRPSOLFRUDNDIMMHERYNWQRVW VLOH QDSUHC
SUHRVWDOH pYUVWRUH R YHOLpPpLQL SXNRWLQH D

60OLND2VQRYQL SULQFLS GLMDJUDPD SUHRVWDOH |
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.DGD SXNRWLQD WLMHNRP VYRJ SURGXOMHQMD SURYH RpYL

MH PDQMD X RGQRVX QD V ORXPpYOUVE UNHBRARD WSHR G/WHX WV WHR JDL 18 H H
SRYHUDYD

SULPMHQD 5 NULYXOMH QD SDQHOH L RpYU&auHQH ON

SULPMHQD 5 NULYXOMH QD SURFMHQH NRQVWUXNFLMH SUI

SULND]DQD MHQDSIWHERRMMD YMOHSXNRWLQH R GXEIRL SXNRYV
]JDMHGQR VD 5 NULYXOMRP PDWHULMDOD

60OLND$QDOL]D 5 NULYXOMH X FLOMX RGUHYLYDQMD QHVWD

2QRSWHUHGHQMH pLMD NULYXOMD VLOH QDSUHGRYDQMD S
QHVWDELOQR RSWHUHUHQMH NRQVWUXNFLMH XQXWDU QDS
QDSRPHQXWL NDNR MH VLOD QDSUHGRYDIHRP SWNRWYVQH KY\
WM RQD MH VSHFLILPQL SDUDPHWDU PDWHULMDOD L NRPSF
SUL PDNVLPDOQRP RSWHUHUHQMX 'LMDJUDP NDR QD SUHMW
SURFMHQH HIHNDWD UD]OL®QRVW RBWHUHNIB QM K PDQER/ONDHE
PDWHULMDOD L ]D PDQMX YHOLPLQX LXLEFLMDOQH SXNRWLQ
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6OLND(IHNWL UD]OLpLWLK SDUDPHWDUWUNRBR®RQHOWIHE LOD Q F
RWSRUQRVW PDWHULMDOD QD ORP VWUPLMD 5 NULYXOM

8] NULWLPQR RSWHUHUHQMH L] QDYHGHQLK GLMDJUDPD Mt}
NRG NRMH QDVWXSD QHVWDELOQR WRGXQMHQWIH & NRY\DLLD
SUREOHP NRG: SULYWGHEMB 5 NULYXOMHg RUVWQ RVWD QR p.-
SODVWLPQRVWL YUKD SXNRBRWEQMHLIGARHQWE RHODPLEBQD Q
YULMHGQRVWKJLPPWDLMHMH SULPMHQMLYD NRG SODVWLpQH
WR VYHMHGQR QHJ8DpY¥XEIMPAHWMRGDNRULVWDQ DODW SUL R
WDQNRVWMHQLK NRQVWUXNFLMD

$OWHUQDWEYNDUXSROMHEMHVW SULPRBQDS QRYM MUK PITWR ¢,0
PHWRGH NRMD QLMH RJUDQLPHQD QD PDOH L]QRVH WHpPHQM
6,17$3 ),71(7 SULVWXSD VLOD QDSUHGRYDQMD SXNRWLQH G

B UpB.s; 70
JGMH MH

G -°K "% 0

SUL WRPH( VB UDYQLQVNR VWDQMH QDSUH]DQMD GRN MH ]C

5,)3/4_ GRNBVHPRAH LQWHUSUHWLUDWL NDR NRUHNFLMD WHp

QDSLVDWL NDR
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SErans®g "CAEryATKFA s 09 VT Q .5Qs

B:-é’l; ABZ.éLS;.é:é?S; 6a V:SO.éQ.éé?(:é
r V:.éP .éaOe
JGMH MH

5 p L\b‘irsk' ) 45450
r &

L.s )(o L@®lyfs NDR WR MH YHU VSRPHQXWR UDQLMH

GHIRUPDFLMVNRJ R{HIUSUHQGMW D GCRMD RIJUDQLPHQMH SODV
SULND]DQD MH XVSRUHGED VLOD QDSUHGRWHIMDIRXNRWLC
-2]D RGUHYHQL X]JRUDN DOXPLQLMVNH OHJXUH

PHWRGL 3RDUMBPHWHORWUHEOMDYDDWH PHMNRWRDWLELODQ VI

6OLND8VSRUHGED VLOD QDSUHGRYDQ¥D SBKRRWQRFLX VP L
WHPHQMD ®LJ®PHQWD

6D VOLNH MH XRpOMLYR GD NULYXXOMPDSHE LGS X JHQLD 7 NFRRHHWLR
LPD YHUL SRUDVW JVRGWOQRA XL@B QD . SRVHEQR NDGD SDU

WHPpHQMH @QSUDMH@WIYXYLMHGQRVW

2222772222272222222222222222222222222222222222222222222222222222212
J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH

JGMH MH S



9ODWDNRXSpLU =D Y uana

I1DSUHGRYDQMH SXNRWLQH L ORP

1DSUHGRYDQMH SXNRWLQN CGMNGNIHXLEB W K MG RIRY LKGP H K

]JDPRU XVOLMHG FLNOLPNLK RSWHUHGHQMD

QDSRQVND NRURJLMD XVOLMHG VWDOQRJ RSWHUHUHQM
SX]DQMH

QDSUHGRYDQMH SXNRWLQH X SULVXWVWYX YRGLND
QDSUHGRYDQMH SXNRWLQH XJURNRYDQR WHNXULP PHW

2G QDYHGHQLK SUYD GYD PHKDQL]PD L QMLKRYH NRPELQ
SXNRWLQD GRN VX RVWDOLSB DMK MH IWHKGDDQ REO PRD X UL |
]JDPRUQRJ QDSUHGRYDQMD SXNRWLQH

60LND-HGDQ RG PRIQUIKPPHBEDSUHGRYD@MD SXNRWLC
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9HOLND NRQFHQWUDFLMD QDSUH]DQMD MH XJURN MDYOMD(
PDN L NDGD VX L P3OV RS WYL KsiHH R MPD F LIMID IMHR & R' W Q KI I®LY]
XVOLMHG VPLPQLK QDSUH]DQMD 3UYD MH ID]D NRQWLQXLLU
PHPX VH YUK SXNRWLQH ]JDWXSOMXMH L YHiU SUYR NOL]DQMI]
SXNRWLQH 3ULOLNRP UDVWBEQMDHOPWODGRRDWXSBN]VRIAWR
VYDNRJ FLNOXVD SURPMHQMLYRJ RSWHURGKHOMBXN@IWNR® (
PRAH QDUDIVNWPLOLPHWDUD WH X VOXpDMX QHVSUMHpPDYDQN

AWR VH WLpH SRMDYH ORPD SRVWRMH VDPR GYD PHKDQL]!
ORP 1DVWDMDQMH NUKNRJ ORPD MH SRVOMHGLFD UD]GYDNM
SRJRGQH ]D UD]GYDMDQMH GUXJDpLMH PXORB XM B\ K i D GHD
UDYQLQH VDPH SR VHEL UDYQH GREUL VX UHIOHNWRUL ]JUD
ORP VMDML GRN MH MR& VYMH& GRN VH QDNRQ QHNRJ YUH]

*ODYQRYRMVWYR NUKNRJ ORPDOLOYRN YWRAYWIRVNID PR BE@DIRWR®
SODVWLPpQRM GHIRUPDFLML SULOLNRP ORPD

6OLNDIDVWDMDQMH NUKNRJ ORPD .UKNL ORP |[DSRpHW X
SULNDHXMDM ORP@H UDYQLQH
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2VQRYQL UD]J]ORJ QDVWDMDQMD GUXJRJ PHKDQL]PD ORPD R
HOHPHQDWD L XNOMXpLQH XQXWDU PDWHULMDOD 2QH LPI
PDWHULMDOD NDR aWR VX REUDGOMLYRVMW JEORJY GMEDRWW
SRSXawbDQMD YHOLNLK pHVWLFD IRUPLUDMX ALURNH SXNR\
WDNYLK PDQMLK SUD]QLQD X MHGQX YHOLNX fERIWVXSPDMAIKO
QHSUDYLOQRVWL ORPQD SRWNR ELRYOR & U R 3WDIP @ K WH. W 1@ FE\RW

6OLNDYHWIL ID]JH QDVWDQND@LODYRJ ORPD

2ED SUHWKRGQR RSLVDQD PHKDQL]PD ORPD VX L]JUD]JLWR E!
EUJLQDPD RG PV GRN VH 4LODYL ORP NUHUH EU]JLQDP
VSRULML B&YHRONRNY MH QHNLP RG PHKDQL]DPD K IVSUDHEG RYDIMQ
2QRJD WUHQXWND NDGD QDVWXSL MHGDQ RG PHKDQL]DPI
QHVWDELODQ

'RSXaWHQR RaAWHUIHQMH L PHKDQLND ORPD

OHWRGH PHKDQLNH ORPD UD]JYLMHQH VX SUYHQVWYHQR
NRQVWUXNFLMHRYDQDOLSKNFOBUPIKE QHNLP RG PHKDQL]DPD
QDMXpHVWDOLML X]JURN QDSUHGRYDQMD SXNRWLQH MHVW ]
VSULMHpLWL VWRJD UH VH SRMDYLWL SXNRWLQH NRMH PR
SULMHKQURNRXMX ORP 9ULMHPH SRWUHEQR ]D LQLFLMDFLMX
L] UDJORJD aWR QLMH SRWUHEQR J]QDWL WRpPQR YULMHPH L«
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.DR L X VYLP LQAHQMHUVNLP PHKDQLNDPD PHKDQLND ORPD

SUBDPWRPH GLMDJUDP SUHRVWDO HVHY U§ D/fRHI HE [3]WL IUNDD RIDQ QL
NRMH MH NRQVWUXNFEMS ULIWRY REQR SRGIP IGVRHW/R P D

6OLND 'LMDJUDP SHHRWWIDUEHE D QRPLQDOQR® QDSUH]D

1D VOLFL L]QDG SULND]DQ MH SULPMHU MHGQRJ WDNYRJ G
NDGD VH QDSUH]DQMH BIMHENRPISULL LYQRXRPXNRWLQH YO
QDSUH]DQMD SRWWWE XRRIGQRM GBBULPLMHQMHQLP QDSUH]C
MH ]DVHEQR RGYRMLWL WUL JODYQD UD]OLpLWD QDpPLQD RV

60OLND7UL QDpLQD RWYDU@QMD SXNRWLQH
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6OLND OLMHYR SULNDQ®¥WHQRGFMHSGODMDPMPRLFDQMH QDpLC
SULNDJROBHP QR \DMLHALIO M H

,JUD]L ]D UDpXQDQMH ORNDOQLK QDSUH]DQMIDBUOYPBX SX
SRVOMHGLpPQR SURFHGXUD DQDOL]H ORPD L QDSUHGRYDQ

3XNRWLQH VH QDMpH&UH RWYDUDMX RGFMHSQLP QDpLQRP
]JDVHEQR YHU X NRPELQDFLMD VD QDpPLQRP ,

/,1($512 (/$67,1$ 0(+$1,.$ /20%
IDSUHIDQMH RNR YUKD SXNRWLQH

1D VOLFSULND]JDQR MH WLMHOR SURL]YROMQRJ REOLND V
SURL]YROMQLP RSWHUHiHQMHP ODWHULMDO WLMHOD SRC
+RRNHRY |[DNRQ =D BROVHD QR VOXH]DQMD PRA&H VH UDpPXQ
5D]JPDWUDWL iH VH GYRRVQR VWDQMH QDSUH]EQIAD V QRU
NDR L SRVPLPQRP iNNRPSRQHQWRP

1DSUH]DQMD X HOHPHQWX VD VOLNH ULKRNMK &/@DIG&DBLXQDW

& B3 6 s %%

8 VOXpDMXXW GPPMHX UDYQLQD SUHWNIHNB GLSXNRWLQH

A

S 6 &

:

A
& —

NS
)
o

iéiLr
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60LND7LMHOR SURL]YROMQRJ REPDULUNBDUBUIRIRYRQRA IR SW N E

=D SURPDWUDQX UDYQLQX < ]D NRMH JRUQMH MHGQDGAE
& L& MHGQDNRJ VX L]QRVD 1D SXGDDOMDRANWL R WG/ YRKW LS
PHPX YULMHGL GD VX QDSUH]DQMD PDQMD &R HIH FYIMIHQ WG
LOQWHQ]JLYQRVWL QDSUH]DQMD . LYPWHEGH Q HG PD VXU RIH]G @ D 61 &)
SXNRWLQRP L RSWHUBSUMDWIMW IR @MDANRIBWER ®RMH QDSUH]DQ N
VYDNR HODVWLpPQR WLMHOR

SURPDWUDPR EHVNRQDPQR YHOLNX SORpX V FHQWUDORQF
MHGQRRVQLP QDSUH]DQMHP 1 NDNR SULND]XMH VOLND

60OLND-HGQROLNR RSWHUHUHG@D FEEHD/ N RRQHXPW BDYSHIGRIAN B X N R
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9HOLPLQD SXNRWLQH MH D 3UHPD NRQYHQFLML SXNRWLQ
R]QDpDYDMX V D GRN VH RQH V MMHEGI®RP]¥N Q RIKX [R]\W D (DY DM
SUL YUKX SXNRWLQH ELWL SURSRUFLRQDOQR QDULQXWRP
SXNRWLQH QD QDpLQ GD SRYHUDQMHP SXNRWLQH QDSUH]DC

}

w
&
:

JGMH MH & EH]GLPHQ]JLMVNL EURM NRML ]D 3% OWRDMHEWW RRE

|

NS
11O

D>
5
o}

8VSRUHGERP LLUDJ®RELYD VH NRQDpPDQ L]JUD] NRHILFLMHQW
]D VOXpDM EHVNRQWD [FOIR) WIWDFRONIR B SRKINRWLQRP

’|

2SU0L L]JuD] ]|D NRHILFLMHQW LQWHQ]JLYQRVWL QDSUF

,JUD] NRULAWHQ ]D UDpXQDQMH NRHILFLMHQWD LQWHQIJLY
EHVNRQDpPQX SORpPX YHiU L ]D SORpH V NRQDpPQRP ALULQRP
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6OLND-HGQROLNR RSWHUHUHQD SORpPD NRQLER® GXOMLQ

8 VOXpDMX NDGD MH &LULQD : PDQMHJ L]QRVD QDSUH]DQI
EH]JGLPHQ]LMVNL SDUDPHWDU & PRUD ELWL IXQNFLMD RG : |

8YUAWDYDQMHPLXXV]JYDYHGERRPEYYDPR

§&e ig.c? 19=
&@Al’o‘/}

JGMH MH / GLPHQ]LMD GXOMLQH JHRPHWULMH QDSXNQXWRJ
YUOR YHOLN :RONMD :YYLMHEBH MH L]UD] L@ HQMNIDIPQRM XS

JRUQMLK MHGQDGAEL EYL & I X XSTRGFLNDU M HSQUHYPHQRYDQD
NRML VH QDJLYD JHRPHWULMVNL IDNWRU
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~ ¥, 0 A
& b & b &
Be =

1DSLVDQL L]JUD] SUHGVWDYOMD DQDONRWRRKMERNRHKODD
QDSUH]DQMD NRG SORpH NRQDPQH ALULQH L YULMNEBM ]D V)
X]LPD X [REJMWQLFX GD VX QDSUH]DQMD YH{D X SUHVMHNX
MH XQDSULMHG L]JUDpXQDW L PR&H VH QDiL X UD]JQLP NQML

Disdwtf ;° =97

D : sravxf Sxtsyvf ;
urd&t:f

I+

Drvy {if ;% swwxf ;

6OLND,JUD]L ]D UDpXQDQMH JHRPB W D | @ BRISFONRWRIUDPD X S
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(QHUJHWVNL NULWHULML

=DNRQ RpXYDQMD HQHUJLMH QDOD&aH GD MH UDG XWUR&HQ
DNXPXOLUDQRM XQXWDUQMRM HPRAHIQMSE LZBHDMUMNDRDQMD 8

'RG OLQHDDVMLPQRJI PDWHULMDOD UDG L HQHUJLMD GHIRL
YDMQVNRJ RSWHUHGHQMD L SR@DNDAKY O W VWD QRISN HN B (GH K
LVWR WDNR PR4H RGUHGLWL L QD GUXJL QDpLQ

$NR VH GLIHUHQFLMDOQL PDWHULMDOQL HOHPHQW MHGLQL
XNXSQLQWDIS WM®QMD 1 SRWUHEDQ GiDL @H MNGHR [0 Bl( B DI IRQUHPDE ¢

HODVWLPpQL PDWHULMDO NDNRLOH RROQMSKE EMH GFMHHDGRHNXRS Q
awR SUHGVWDYOMD WURVWUXNL LQWHJUDO WH +RRNHRY ]

8 1 -Gl G\ G]

=D NRQNUHWDQ VOXpDM QSU ]D OLQHDUQR HODVWLPDQ &\
JODVL

5 .
%)Ai?%/$

JGMISWHGVWDYOMD SRYU&GLQX SRSUHPQRJ SUHVMHND &aWD:¢
YROXPHQ AWDSPERWDNRGIDEULMHGL L ]D VOXpDM SXNRWL
VOXpDMX GD MH SXNRWLQD YHUD ]D GD ELWL uUH SRWUHE
SRPDND WM NUXWRWW SHKNRWLQTD QWUMBDALINR]D GLIPUHQFLM
RpXYDQMD HQHUJLMH VDGUAL L GRGDWQL pODQ NRML RSLV.:

%;2F7;—<
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*RUQML L]JUD] QH L]JUDADYD DSVROXWDQ LJQRV HQHUJLMH Y
QDSRPHQXWL GD MHGQDGAED YULMHGL LVNOMXpPLYR NRG Q
NULWHUNIM @PRWDRGD MR& XYLMHN QH GRyRip&RDMRPD H YU U

21&(37, $1$/,=( 5$67% 38.27,1(
,ULYXOMD 4aLYRWQRJ YLMHND

8 RYRP H SRJODYOMX ELWL REMDAQMHQL NRQFHSWL WH S
PHKDQL]DP UDVWD SXNRWLQH MHVW ]DPRU PDWHULMDOD :
VSULMHPLWL QR PRJXiH MHMiW A RMHQ MBDLYKEN RROSGUFRUBHOHQMWLD
VH RG pHWLUL UDJLQH LQLFLMDFLMH SXNRWLQH SURSDJDF
L NRQDpPQRJ ORPD

60OLND2&AWHUHQMH ]D UD]OLDLNDHR GXQNEIQWDSE@IRMWD @& LN C

2ELPQR VH GXOMLQD SXNRWLQH RG PP X]LPD NDR JUDQLFD
SXNRWLQH D WD MH YULMHGQRVW L X]JHWD NDR JUDQLpPQD
QHUD]JRUQLP PHWRGDFPOVWHXWEUMOQ MCHRWSORDWDFLML

SULPLMHUHQR MH GD NRPSRQHQWD X UDGX SURYHGH RNF
SURSDJDFLMH NUDWNH SXNRWLQH 1DNRQ GHWHNWLUDQMD
SXNRWLQD QDSUHGRYDWL IGDDPIL M HQRRVIID R&ESRUDYLWLR O
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.ULYXOMD UHODWLYQRJ QDSUHGRYDQMD J]DPRUQH S

.ULYXOMD UHODWLYQRJ QDSUHGRYDQMD.]NBRYXQGMIX NSRM. NQ
MH QD VOLFL LVSRG

7UL VX NDUDNWHULVWLpPQD SRGUXpMD NRMD GLMDJUDP SRN
SRGUXpMH SUDJD LQWHQ]JLYQRVWL QDSUHRQNMBpMH ,
SDULVRYR SRGUXpMH SRGUXpMH
SRGUXpMH QHVWDELOQRJ UDVWD SXNRWLRGUXpMH ,,,

60OLNDG. SRAPWEDSUHGRYDQMD [DPRUQH SXNRWLQH

BRGUXpMH , SRGUXpMH SUDJD LQWHQ]JLYQRVWL QD

SRGUXpMH , RSLVXMH SXNRWLQX X UDQRP UD]JYRMX ]D NRM
s’ PPSR FLNOXVX L@®UIPIDNQMY WRGEXWWXUD PDWHULMDOD N
WHPSHUDWXUD L VOLPpQR LPDMX YHOLN XWMHFDM QD RYR S

*ODYQR VYRMVWYR RYRJ SRGUXpMD MIR IS R\FW@RWO Q FLN Q/FS\H
QDSUH]DQMD LVSRG NRMH SXNRWLQH QHEL WUHEDOH SUF
GHILQLUDPR MX NDR SUDJ QDSUHGRYDQMD ]DPRUQH SXNRW
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8VOLMHG FLNOLPNRJ RSWHUHUHQMD GR 'RWRDHDQM I LISLX\NHRG
0-i4 8 VOXpDMXDIMR LVSRG QDYHGHQH YULMHGQRVWL SUH
SXNRWLQH X SRWSXQRVWL |DXVWDYOMD -3URG UHYWHIG R M |
HNVSHULPHQWDOQR

SRGUXpMH ,, 3DULVRYR SRGUXpMH

8 3DULVRYRP $RGN XPIBUEGRYDQMD sEXBRWLPP FIRRXNXRG
VWRJD PR&HPR UHiL NDNR VH UDGL R VWDELOQRP QDSUHG
LVSUHG YUKD SXNRWLQH XVSRUHGLYD MH VD VUHGQMRP Y}
SXNRWRQHVHBLQMHQLFH VDVYLP MH RSUDYGDQR NRULVWLYV
SRVWRML OLQHDUQD YH]D L]JPHyX SDUDPHWDUDGOX ORJDUL
IDMXWMHFDMQLML IDNWRU SUHGVWDYOMD VUHGQMH QDSU}

SRGUXpMH ,,, SRGUXpMH QHVWDELOQRJ UDVWD SXI

3RGUXpMH QHVWDELOQRJ UDVWD SXNRWLQH NDUDNWHUL]L!
EUJLQDPD QDSUHGRIDRPMBLNBXVX RGDNRQ pHIJD GROD]L GR

VH RYR SRGUXP@R RMUWPRWHNULYXOMRP NRMD VH DVLPSWR\
-y, 6DPLP WLPH &WR YHOLPLQH SXNRWLQH SRVWDMX YHiH

UD]JORJD L WHPHQMH RGQRVQR SODVWLpPQD JRQD YHUOR YH
SULPMHQMLY WH VH SULVWXSD QHOLQHDUQRM PHKDQLFL C
RYRP SRGUXPMIG QRBIMEADBUH]DQMH PLNURVWUXNWXUD PDYV
QDSRPHQXWL GD VH JERJ YUHPHQVNRJ N U DRMNRY SHLNWRW DQ B
RYRP SRGUXpMX ]DQHPDUXMH

.RQFHSW UDVWD SXNRWLQH XVOLMHG ]DPRUD PDWH

=D SRWSXQR RSLVLYDQMH FLNOLpPNLK QDSUH]DQMD XVOLMH
DPSOLWXGRP GRYROMQD VX GYD UD]OL HUWWD QD VP MRVQMW B
DPSOLWXGRP GHILQLUDQD VX SRPRUX GYB SDDPSOWWBRGRE
QDSUHEPQEBN IUHNYHRQHALSOWUHEQD ]D RSLVLYDQMH YHOLD
L NRULVWLWL GUXJH SDUDPHRUNY NPIRO &R R@:Y 882410 DAVDHO Q F
RGQRVQR QMLKRYX UD]JOLNX QD]YD&&KPELR VBRQRPHQ DSHJ bl HY
NRULVWL L RPMHU QDSUH]DQMD 5 GHILQLUDQ NDR RPMH!L
@ L —2°%n

ola

I1DYHGHQL SDUDPHWUL SULND]DQL VX QD VOLFL

6D VYDNLP FLNOXVRP RSWHUHUHQMD SXNRWLGEXKDWE UK XM
GRN VH SULOLNRP UDVWHUHUHQMD GRJDYD SRQRYQR J]DR&W
SXNRWLQH WLMHNRP VOMHGHUHJSRIN\NDOXMBI BEWWHRGHERMBS
QDSUHGRYDQMD SXNRWLQH
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'ROD]JL VH GR ]DNOMXNR B BYSRI H LUINDDWM XSAER. VAW R HMH P DNV L
QDSUH]DQMH SR FLNOXVX YHUH YHUH RWYDUDQMH YUKD S)
PDQMH YHUH ]DRAWUDYDQMH YUKD SXNRWLQ@H UB®®RVQR
SXNRWLQH

(OEHU WGILRWYD VH SXNRWLQD RSWHUHUHQD QD YODN ]DWYI
SDGQH QDWUDJ QD QXOX

SUHPD WRPH MDVQR MH GD MH YUK SXNRWLQH [DWYRUHQ N
MH SURYHR QD SORpL VD VUHGINQUWRMRIS RIS RWUGIR A Q MIDM HS
SODVWLpQD GHIRUPDFLMD YUKD SXNRWLQH PDOWH YHOLpL

k-30c 6og@ SODVWLPQR MH LIGXAHQD X VPMHUX RSWHUHGHQNM

6OLND3ODYQWLURQH QDSUHGXM&UH SXNRWLQH

JRNDOQD QDSUH]DQMD QD Y UKXNR¥N RV HWE FRIWNWE QD SKRH
JGMH MHZE= JEMSUHGVWDYOMD QRPLQDOQR QDPHWQXWR Q

%XGXiL C@PXWIBU MHGQRJ FLNOXVD QDPHWQXWR QDSUH]DC
PLQLPDOQH YULMHGQRVWL WDNR VH L ORNDOQD QDSUH]D
SLVDWL

-auaAt & o R =
-206Al 86 Y8 =

4< A <=
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6OLND3DUDPHWUL QHVYADOSEMNBWDPR@E PDWHULMDO

,] SULMD&AQMLK ]DNOMXpPDND L JRUQMLK MHGQD@&EIDMDYV QR
SXNRWLQH SR FLNZPMWHKUEQWSUMHIQMD PR&H RHH LE DS HQHW
LQWHQ]JLYQRVWL QDSUH]DQMD NDR

goU Agou Agiz?| O
gia  Agia Azia

OL

5

,] LJUD]DGD VH ]DNOMXpLWL NDNR SXNRW LQDOYiLIE F{ W\WRWMH X
VOLMHGL I XQNDB LIVKN B WILL@H NUPWXV PRAHPR PDWHPDWLpPNL |D!

2222772222272222222222222222222222222222222222222222222222222222212
J)DNXOWHW VWURMDUVWYD L EURGRJUDGQMH



9ODWDNRXSpLU =D Y uana

x O
xC

BWYUYLYDQMH IXQNFLMH EUJLQH QDSUHGRYDQMD S)

SUHPD MHGQDGAEL EUJ]LQD QDSUHGRY D QM2HSHVNRIANUL@MH Wil
IXQNFLMD PRaH RGUHGLWIHLRQRRWBI®OMHDPRMGEH S XDBWDYR G
SRMHGQRVWDYOMHQMH WURGLPHQ]JLRQDOQRJ SURFHVD NBR
SDUDPHWDUD VWUXNWXUH PDWHULMDOD R NRMLPD WUDA&HGC

=DWR VH NDR MHGLQL QDpLQ RGHHYDRFB®H BINXSNB L M H QDDA
8 WRP MH SRVWXSNX HSUXYHWD SRGYUJQXWD FLNOLPNRP R
SXNRWLQH 2EOLN HSUXYHWH QLMH ELWDQ X V®RMYLMMHD N
SRWUHEDQ |NRHpRDBWMWRRVWL QDSUH]DQMD 9D&QR MH W

MHGQDN MHGLQLFL GRNOHMXHIRRGRRR W IQDH CPALIPOIH) [NIWIGIL +

=D LVSLWLYDQMH VH QDMpH&auH X]JLPD YODPQR RSWHUHUH
SULND]®MH VOLN

60LND,]JJOHG HSUXYHW®DB X\W ¥ WHWHDIHOHWHPH@ VWD SXNRW

(SUXYHWD VD VOLNH MH SRGYUJQXWD FLNOLpNRR;RSWHUHI
WM X XPDUDOLFL RGQRVQR VWURMX gDH&ISEOWLY BXMR W
VH SRpHWL aLuLwL JRWRYR LVWRYUHPHQR V REMH VWUDQH
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OMHUHQMHP GXOMLQH SXNRWLQH X MHGQDNLP YUHPHQVNL
XWYUyXMH VH QDSUHGRYDQMH SXNRW]LQH WMHH VMHQE®R HL QB
SULND]XMX GLMDJUDPVNL NDRDIOWRQWR ISRWB ]| )SWHHWOENMD (
QXaQD MH ]|D GRELYDQMH NUDMQMHJ REOLND IXQNFLMH EU]

6OLND3ULND] HHNPVHSHWDOQR GREX*YAHQLK SRGDWDNEL

=D QHNL GLIHUHQFLMDOQL SULUSRWUSHMXDRONVM 8 FR GISJUHHPLD EV
6WRJD SR]QDWD MH EU]LQDGUD%B XE GRLY B O MBHRIBUNRWRERLELG\R
EUJLQH QDSUHGR Y D GBWD \SW X SV YWRIG MRS WHVSRQD LQWHQ]LYQ
=D HSUXYHWX RSW H UH.INFOH L@UDSWHHEN) Q\MBHN D QKD D VH SR
YHU VSRPHQXWRM IBERXEDGD NDGD VX SR]QDWD RED SRGD
XFUWDWL X GLMDBUBBHGWRBWEMDREY ,VWL VH SRVWXSDN ¢
PQRJR WRPDND WH VH GRELYD G IGHNQUDP6BUQNDHYG! D L\N
SULPLMHWLWL NDNR MH ]D YHUH YHOLpPLQH SXNRWLQD SR
NULYXOMD SRVWDMH VWUPLMD 7R MH L] UD]JORJD &WR MH
XMHGQR L ¥HUL L]QRV

.DNR MHGUBWPRQDSUH]DQMD QD YUKX SXNRWNRHI LMFH G H@WWN
LOQWHQ]JLYQRVWL QDSUH]DQMD ]DGURFRUDGE EW LL QOHQIWE R 5

'UXJL SDUDPHW.DX\WNWRBID EKYILOQX QDSUHGRYDQMD SKNRWLQ!
UD]OLpLWLP RPMHULPD QDSUH]DQMD PRAH VH GRELWL GLM
GGI1 5
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6OLNDS8WMHFDM UD]OLp LDAQLNKDR® M HEWDL QB StWBE WD SXNR W

OR4AH YUBILPLMHWLWL NDNR SRUDVW RPMHUD QDSUH]DQMD
SXNRWLQH PHYyXWLP QHPD WDNR ]QDpDMDQ XWMHFDM NDR

ORGHOL QDSUHGRYDQMD ]DPRUQLK SXNRWLQD

1DMYD&QLML UD]ORJ DQDOL]H QDBUN®RRGQMPLYDRRMHY IGK ||
MHGQDGAEL NRMLPD EL ELOR PRJXUH RSLVLYDQMH QDSU
LQWHJULUDQMHP WLK MHGQDGAEL PRJXUH MH SUHGYLGMHMW
RG LQLFLMDOQH GR NRQDpPQH YHOLpPLQH

2EJLURWRDNDGL OL VH R NUKNRP LOL AaLODYRP PDWHULMDO
UD]J]YLMHQL VX UD]OLpLWL PRGHOL |]D RSLVLYDQMH QDSUH¢
NUKNR SUHWSRVWDYOMDPR GD VH UDGL R OLQHDUQR

SUHWSRVWDYNDPD /()0 8 VOXpDMX GD VH PDWHULMDO SH
HODVWLPQR SODVWLPpQH PHKDQLNH ORPD .RG NUKNLK PDW
NDR SDUDPHWRNRHYHANRBEWDPIEUH]IDQMD . GRN NRG &LOD
SDUDPHWUH SUQ®%WWIWDYMWIDMKH-YUKD SXNRWLQH &72' LOL |

*

1HGRVWDWDN PRGHOD |]D SUHGYLYDQMH QDSUHGRYDQMD ]D
]QDpHQMD QIMAHKWD UKD SIRWML VX QXAQL ]D RSLVLYDQMH NULY.
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8 ODVWDYNX VX RSLVDQL QHNL RG PRGHOD QDSUHGRYDQML
3DULVRY PRGHO

%XGXiL GD VH WHRULMVNRP DQDOL]RP QH PRAH GRELWL MH
HNVSHULPHQWDOQRP PHVRABRWVPHVORNMIOWNHNDNR SRGDFL R
QDSUHGRYDQMD SXNRWLQH VOLMHGL ]DNRQ SUDYFD X OR.
VOMHGHULP LJUD]RP

Vl O VIA- VI
ya @—QA | 2 ' %-; Z'B8ko

$NR VH SUHWKRGQD MHGQDGAED DQWLORJDULWPLUD GRC
QDSUHGRYDQMD ]DPRUQLK SXNRWLQD SR]QDWLMHJ NDR 3D

x 0 X s
— %:A-;30
xC a

2pLWR MH GD%ABHX. BDRWMRWIMHGQDGAEL XWMHpX QD EU]LQ X

RGUMNYXWJaWDYDQMHP NRRUGLQDWD ]D GYLMH RGDEUDQH W
RG GYLMH MHGQDGAEH V GYLMH QHSR]JQDQLFH ,] ORJDULWLI
NDNReRGBSVMHPDN QD YHUWLNDOQRM RVLPOWNWIMDQORH I L

VWUDQH NIRRHSUHIGWM@DWNY OMD QDI+HI .SGDMPBPDUQBXGEK ORJDULW
PMHULOX L QMHJRYD VH YULMHGQRVW YHULQRP NUHUH L]PH
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6OLND2GUHYLYDQMM MN@BWD 3DUBWRYH MHGQDGAEF

6YRMVWRR BIMH®QDGAEH MHVW GD RQR RSLVXMH SRGUXpMN
PRJXiH RSLVDWL RVWDOD GYD SRGUXpMD EXGXiL GD GDM
QHGRVSWDHMEDNW DYOMD pLQMHQLFD GD 3DULVRYD MHGQDGA
QDSUH]DQMD

-HGQD RG JHQHUDOL]JLUDQLK 3DULVRYLK MHQGDGAEL NRN
:DONHURYD MHGQDGAED =D UD]OLpLWH RPMHUUDQ@B®WHIK C
MHGQD QD GUXJX NIMHMHWOIDVFQR YLGL NDNR MH QDJLE SU
IDNOMXpXMH VH NDNR/WH NRNLIFLIMHRQ RGUHYHQL 5 RGUHYXN

% :DONHURYD MHGQDGAED LPD VOMHGHUL REOLN

x O 1/5 . A ao
xC :57E;%a

JGMH MH ]D 5 % MUGNHDGQRNAHAMFR NIGIDPILXGD VH |D QXOWX Y|
QDSUH]D@QWHURYD MHGQDGAED VYRGL QD 3DULVRYX

1DGDOMH WD NWRYGQDSRAEW RWMD X]LPD X RE]JLY, ORPIXHLOL
QD]LYD )RUPDQRYRP MHGQDGAERP L LPD REOLN

x 0 AAD.

(0]
xC /9:5?E;A1 i A
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20D WDNRyYHU RYLVL R RPMHUX QDSUH]DQMD 5 WH X] GUXJR

.DNR EL VH GRELREDD) X B BIDFMGIW B/R Y QR V Wi QIXFHDH]D Q M
L +LUW VX PRGLILFLUDOL 3DULVRYX MHGQDGAEX X REOLN N

x O ~ ag
<C %KA 5 ®
NRMD X] A BFEMY SUHOD]L X

2O N0giA-F Ay;d0
xC q-n- A

'RZOLBWBIOH\HY L G&72' PRGHO

'RZOLQJ L %HJOH\ VX SUHGORALOL GD VH NDR SDUDPHWDU
YHOLNR WHpPpHQMH PDOWHLYVD@®D1INRKRYWYMMGE QDEAE B GRR D
]JDPRUQLK SXNRWLQD JODVL

x O A
—_ 0f ~ safgj
xC /Qo.A,,

9LGLPR GD VH RYDM L]JUD] UD]JOLNXMH RGA3RVYUANRMHWQRPR X
MH QDSRPHQXWL NDNR L RYDM PRGHO RSLVXMH SRGUXpMH
VHRZOL®QYHAIJOH\HY PRGHO NRULVWL LVNOMXpPLYR X VOXpDMX

,VWR NDR NRGHRYHODHQJPRGHO X XYMHWLPD YHIOIPNRF:GIH® HpF
WHPHOMHQ QD SDUIMVHMURIJGR@EMHGL

X

O ~ N
X_Q O/@QQ;A%GI%N““
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180(5,y.2 5$y81$1-( 3$5%$0(7$5% 0(+$1,.( /20% ,
6,08/%$&,-%$ 4,92712* 9,-(.%$ 8 352*5%306.20 3%$.(78
$16<6

OHWRGRP NRQDpPQLK HOHPHQDWD PRJXiUH MH XVSMHA&AQR |
SULPMHQRP PUH&H NRMX WYRUH NRQDpQL HOHPHQWL QD PR
NRULVWLPR RYLVH RDRDMBPOIRRI. ANRMH MH SRWUHEQR L]UI
DQDOL]H .DNR MH YHi SUNRHI|UFSHNORYR WBDWOQQ@DIAH]DQM
OLQHDUQR HODVWLpPQX DQDOLDWHGENOMH S ROASUNDR/ANLCHQEDH!
PHKDQLNDVORPD VX NRULAWHQL LIRSDUDPHWDUVNL HOHPHC
PRJXUH PRGHOLUDWL GHIRUPDFLMH RNR YUKD SXNRWLQH ¢
SULPMHQMLYDWL SRVHEQL NRQDpPpQL HOHPHQW H KHRHKID QL F

ORGHOLUDQMH SRGUXpMD RNR SXNRWLQH

%XGXuL GD RNR YUKD SXNRWLQH SRVWRMH YHOLNL JUDGLM
QXAaQR MH NRULVWLWL ILQR UDVSURVWUDQMHQX PUHaX NR
NRUHNWQR GRBUOP MWNWDIAHEKDQLNH ORPD 9HU MH UHpPHQF
HOHPHQWL NRML VX |JDSUDYR GRELYHQL VDAaLPDQMHP QDME
XYMHW SRPLFDQMD PHYyXpYRURYD QD RGUHYHQX ORNDFLMX

60OLND3UHVOLNDYDQMH W Py R USQURRIL HYORHOPMBQ@QL@p HW Y HU R N >
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60OLND3ULPMHU VLQIJXOUDURRELNEBRRKQ}Y pBWYHURNXW(

6OLND3ULPMHU PRGHOLUDQMD P UHXA® DRINDR FY BIKOBH BN Q WWR D
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O9DOMD QDSRPHQXWL NDNR VLQIJXODUQH HOHPHQWH NRULV\
X VLWXDFLML JGMH SRRWEMH PED LV I3 RNPROUFLLY VRIGRKR SUHW SR\
QMLKRYR NRULAWHQMH RNR YUKD SXNRWLQH X HODVWLpPQR

8 SURJUDPVNRP SDNHWX $16<6 VLQJXODUQH HOHPHQWH RN
.6&21 8] RGDELU pYSKWRWDQHURXR NRMHJD UH ELWL JHQHU
PRIJXUH MH RGDEUDWL UDGLMXV WLK HOHPHQDWD WH RSF
SULPMHU PRGHOLUDQMD RNR YUKD SXNRWLQH PRaH VH YLG

5Dp X Q INRMIML F LI WO\Y DLY § RN MDIQ K D

1DNRQ JHQHULUDQMD P UH &HR HS URIMMNKESDM HIADD XQDIRQM XD Q M
SRPRiUX QDUHGEH .&%$/& 1DMSULMH MH SRWUHEQR QDUHGE

NRRUGLQDWQL VXVWDY V LVKRGLAWHP X YUKX SXNRWLQH ;
\ RV RNRPLWD QD QMX

1IDNRQ WRJD GHILQLUDPR SXWDQMEKLQBBR GERP V3 78 URRMW
WYRUH WX SXWDQMX =D SULPMHU QHND VH SXWDQMD VDVW
NRMD VH QDGRYH]XMH MHVW 33%$7+ NRMRP LPDPR PRJXUQRV
SXWDQMH SUHNR EURMDDOR SRERUMGN GWB PWRPWH X]LPDPR
RVWDOH GYLMH VPMHAWHQH SURL]JYROMQR GXa& OLFD SXNR\

BOMHGHUD VOLND SULND]XMH WRp N NERDULHE &/ERM 3 B$ L FU RIER

VOLNH SULNPR/GZMXH X] UP]OLMHKYXVROKNX SULPMHQMXMHPF

SXNRWLEXDRKNODFH GRN MH X] QHSRVWRMDQMH XYMHWD
WRpPNH GX& OLFD SXNRWLQH QD GUXJRM VWUDQL

60OLNDS8RELPDMHQR GHILQLUDQMH SXWDQMH OLFD SXNR
D +DFQAUJIDFN PRGHO SULPMHQD VLPHWULMH
E )XOWDFN PRGHO EH] VLPHWULMH > @
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1DUHGERP .&%$/& UDpXQDPR SDUDPHWUH ., .,, L .,,, WHPHOM
YUKX L OLF>X® SANRWWU@R [HODVWLPpQL PDWHULMDO

S3RPDFL VX GHILQLUDQL VOMHGHULP UHODFLMDPD ]D " PRGFH

Aoo a n

X 6A§?.5Ea

Ao . & X

Y a 5 'sEa
Y
Z - §—
6A T 6

,] NRMLK VOLMRGHL EL@IME QPLY QR VWi RS UH]DQMD

?
JGMH X Y Z SUHGVWDYOMDMX SFéDB;—E&H]D]ElJ[SR(]MLl-QB\LIQR( \RW
QDSUH]DQMD
2G JRUQMH MHGQDGA&EH UBjPIAWUID R \@%PHRII%NV@F@J[B-IGVWD
SRPDN pYRURYD UHOHYDQWDQ ]D UDpXQDQMH YHOLpPLQH

%XGXuL GD MH SRPDN Y X pYRUX RGQRVQR QD YUKX SXNR
-L. VPMHAWHQH QD OLFX SXNRWLQH JDYLVDQ R UDGLMXVX

$ %U

2l -
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.DNR MH YHOLpPpLQD U MDNR PDOD XSRWUHEOMDYDPR IXQNF

2Ne
oA
Bl

SD VWRJD NRQDpIJODDRUPXOD ]D

BA°
5>

-A YVié

1HZWRIBSKVRQRYD PHWRGD X QHOLQHDUQRM DQDOL]

=D SULND] SODVWLpPQH JRQH X SURJUDPVNRP SDNHWX $16:
DQDOL]X 7R UDGLPR QDUHGERP 1/*(20 NRMD RPRJIXUXMH Yl
1DGDOMH NRPDQGRP 168%67 RGUHyXMHPR EURM VXENRUD
YHPHQX DQDOL]H |D NRMH VH RELPpQR X]LPD MHGLQLpPpQD YU

7LMHNRP SURYRYyHQMD VDPH QHOLQHDUQH DQDOL]H SRVWF
NRMH GRODJ]L JERJ VWDQMD QHUDYQRWHAH L]JUDpXQDWLK
5MHADYDQMH QDYHGHQRJ SDREORPRY G DVHW RBDWRRMD M H
RWNULYDQMX PMHVWD QHUDYQRWHAH NRMH SRVOMHGLpPQR
5DSKVRQRYD PHWROGDR]DISUDN MMURQDODAHQMBEVNRQRMH C
EROMH DSURNVLPDFLMH NRULMHQLPD IXQNFLMH X VWYDUQ
QHSUHNLGQH GHLE:1;DMVH OQR M) SRI®BWR GD MITETJDAHQL N
WDGD QDP 1HZWRQRYD PHWRGD JRYRUL NDNR EROMD DSUR

IDYHGHQL VH SRVWXSDN SRQDYOMD RQROLNR SXWD NRC
SUHFL]QRVWL 2Si0'TQ MWORMHGOGHHEIDORHNRMILMHGQRVW GDQD LJL
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2YDNR REMDAQMHQD PHWRGD VH NDR 4WR MH YHU UHpHQR
QDSRVOMHWNX GRA0OR GR NRQYHUJHQFLMH UMHAHQMD %XC
WRpPDQ RGQRV L]JPHyX RSWHUHUHQMD D SWRPNDWLP DSFULRNR B & Wi
V NRUHNFLMDPD NDNR SULND]XMH VOLND LVSRG 8 SUYRM
(OWH MH NDR UH]XOW®R\8UGRRLXRMHEIMP MM MHGQDGAERP L
LJUDPpXQDWL (&3 WHDAJMIMEW B AMD YRV L

i 2A@A (0= (4=

Pi i W

-{?tPDWULFD NUXWRVWL WM QDJLE NULYXOMH
‘AG+tLQNUHPHQWDOQL SRPDN

|(C_*YHNWRU YDQMVNRJ RSWHUHUGHQMD

(N &Y HNWRU XQXWDUQMH VLOH

1IDYHGHQD MHGQDGAED YULMHGL |]D VYDNL LQNUHPHQWDGC

UDJOLNXMH RG YDQMVNRJ RSWHL(%(&HNID GG QR NVQRGLNRDY VY

X UDYQRWHAL 6WRJD MH SRWUWBHK@R VWLD pREDW|ID RURDYKRP DU
NULYXOMH QD VOLFL LVSRG

60OLND-HGQD LWHUDY%DBWODKRHQRNWYRIQOPHWRGH > @
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5D]C (ND(#2SUHGVWDYOMD SUHRVWDOX VLOX NRMH QX&aQR
NRQYHUJHQFLMH UMH&EHQMD

3RVWXSDN VH SRQDYOMD QD LGHQWLPpDQ QDpLQ VYH GRN
RSWHUHUHQMHP WI\(OV(aaGBI\BQHNDQJD_(MHHIVBLVOLFL VXVWDY
QDNRQ QHNROLNR LWHUDFLMD WH VH WDGD ND&H GD UMHAaE}

6OLNP3ULND] SRVWL]D QWD INMRB@RIQY RHGRFYLR P>P@W R G R P

180(5,y.$ 6,08/$&,-$ 1$35('29%$1-$ 38.27,1( ,
,=5%y81 3$5$0(7$5% 0(+%$1,.( /20%

SBRGDFL HNVSHULPHQWDOQRJ X]JRUND

1XPHULpND VLPXODFLMD MH SURYHGHQD QD HNVSHULPHQW
SORpD VD VUHGLAQMRP SXNRWLQR P8NDUWIRN MVHH SRISWN B [ DHIR @
QDSUHIDOMHRREBX O0SD 8 SUYRP UH VH GLMHOX SULND]D\
VLPXODFLMH 4LYRWQRJ YLMHND L 4aLYRWQRJ YLMHND XWY!
SXNRWLQH D =D SURYHGEMHNDP XNRIUALEMHH QLM RWSQRI YR PV N
5 D
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6OLND(NVSHULPHRWDN YD XJUHGLAGM@&P SXNRWLQRP

=D SRMHGLQH YULMHGQRVWL GXOMLQH SXNRWLQH D SURJU|
SULSINRGHLFLQWOWH WHWD QDSUH]D Q@MW PI.S R GOLXP MXU GBR pi
YULMHGQRVW SXNRWLQH L]JQRVL PP GRN NUDRN@®D YLMHA
X]JRUND XWYUVyHQ HNVSHULPHQWRP ]D XNXSQR GXOMLQD !
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6OLND(NVSHULPHQWDOQR XWYUYyHQ ALYRWQL YLM

,] QDYHGHQRJ GLMDJUDPD JUDILpNL MH PRJXUH SULND]DWL

O] o
:_C} NRMD SUHGWWBWERD QRIJGE MAJUDPD L YHOLpPLQH

6OLNDGD GG. GLMDJUDP
,QWHUSRODFLMRP NUR] GRELYHQH v}%prﬂwmmwammFQHc
RWSULMH SR]QDWX 3DULVRYX MHGQDGAEX NRMD JODVL
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x O DA .Ac
x_g %:A-;%U

JGMHeLK; NRQVWDQWH NRMH GRELMHPR X]LPDQMHP ELOR
UMHADYDQMHP VXVWDYD MHGQDGAEH V LVWR WROLNR QHS

| 5

% Us r?56

8YUaWDYDQMHP QDYHGHQLK YULMHGQRVWL GREBHUDRRBQ@W L
L NRMRP UHPR VH VOXAaLWL D NGREIXYXDMHMH VLPXOLUDQH 1

BWYUYLYDQMH NULYXOMD ALYRWQRJ YLMHND L XVSR

8]LPDQMHP SRGDWDND L] HNVSHULPHQWD WH GMHOMHQMH
GLMHORYD WH LVW RNR B NFR IGIND &Y DVN MWIBCQRLEUH]DQMD QD
EL AWR WRpQLMH INULRNKOIWPA UR®LRY D IDIEEMKX@ DPNNR®RPL XUPD)
EURM FLNOXVD 1 ]D RGJRYDUDMXiH GXOMLQH SXNRWLQH D

5HIXOWDW SULND]XMHPR JUDILpNL XVSRUHyYyXMXudL JD V SUH
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6OLNDS8VSRUHGED HNVSHULPWIPXDQCQRQWREUYMREMH &LYR
X]RUND

6D VOLNH VH PRaAH SULPLMHWLWL GD VH X SRpHWQRP GLI
VLPXOLUDRQDLYXOMD SRNODSDMX QR NRG GXOMLQH SXNF
QHSRGXGDUDQMH NUIFDXQRDLEARHQM 5 BDOMWRBYH MIHGQDGa
NULYXOMH ]D VLPXOLUDQX NULYXOMX RGQRVQR RG GLMH(¢

YULMHGL OLQHDUQ—XTagFRDwmetRL\QM YHOLpPLQH

O_
8 VOXpDMX NDGD VH UDGi;—QR_AQHR)G‘;QHDQQR\II\D(RIYL\M-QBOWVWLKJ

QH PR&H |DQHPDULWL NDR X VSRWDME®ED VMHFY RD BRGHG B M3
LJUDpNG@BWIELMHQWQDIW H YRMWPRMWR SRPRiUX QHOLQHDUQR.
8 JGMH QBNRO®XQREDQLFH UD]YODpPHQMD RG 03D PMHUL
YUKD SXNRRMIQBRSRUDMD OLJDPHQWD 'REAY¥HFPKXLGROBPR X
SRVWRMHURM GXOMLQL X OLQHDUQ RAPR, J},RB&RX WHGSNDHN \YBM R O
]JD VYH ]DGDQH GXOMLQH SXNRWLQH D 4z0RMH GRELYDPR L

2WSULMH QDYHGHQLP QDpPpLQRP X @BV X4 NWILPXOMNX DR R/ GX
XYUSWRAYREMEBRMX UHPR JUDILPpNL XVGRREUNGRQWRP W ULYXWG KIR
YULMHSQRWWILpHPX VPR SULMH VLPXONUDQXMDMERY KGR HIXY &
SRNODSDQMD V HNVSHULPHQWDOQRP NULYXOMRP 4LYRWQI
VO XPpDPWEW R YDRIMER VL

& Usr?56
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,] GLMDJUDPD VH PRAH SULPLUMNWLYWONMDNR YRWGSXWMRE QD
HNVSHULPHQWDOQRP DOL PLMHQMDQMHP NRQVWDQWH & |
XYUGWDYDQMHR, YFOQMHGRRRWIHNVSHULPHQWDOQRM

6OLND3ULND] UDJIONPLWKK D

,JUDpXQ SDUDPHWDUD PHKDQLNH ORPD

.DNR VPR L]UDpPXQDOLAGPIPRHWBIHLK MH XVSRUHGLWL ]D
SXNRWLQH D &WR SRND]XMH VOLND LVSRG
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6OLNDS8VSRUHGBIEWN-RKRYLVQR R GXOMLQL SXNRWLQH

6D VOLNH VH ODNR GD XRpLWL GD VH NULYXOMH PDOR UD]
NDNR VH RQD.SIRMBQDWR GRGDYDQMHRSYYWWLH YHAR QB ]OWL
RG UDpXQEEMBODVWQH 7R MH L] URHPRS M NRWRL QR YSHQIDDW |
VYH YL&H UDVWH SD VKRGQRA%BRMYLIRGDYDQR KK ®MHQDH
Agy¥H PRUD VYH YL&H SRYHUDYDWL X RGQRVX QD

.RHILFLMMNOYDRDBUHIDQMD PRAH VH L]UDDULWL JBEQUHO MML I
NRHILFLMHQW X]QPBLSADHFRIMYIIRUPXOL ]D VOXpDM SORpPH VI

Disdwtf ;© =97

=D SUHWKRGQR NRULAZWHQH GXOMLQH SXNRWIQHOMHGQR pN

VINRHILFLMOWW@RWHWD QDSUH]DQMD GRELYHQ QXPHULpPN
$16<6
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6OLND8VSRUHGED DQDOLWLPNL Vi.QXPHULPNL L]JUDJ

6D VOLNH VH MDVQR GD XRpLWL NDNRPR BORPMWQNNL LPUNDR M [
FLMHOR YULMHPH WLMHNRP SURSDRNU D QWO & B RV L QIH GWR

9HU MH UDQLMH VSRPHQXWR NDNR WHDSOIM®DL SR P VW NOQ P NG
YUKD SXNRWLQH PDPRAaWUHHIOUDLLXHD NWMDDVIHDOLWLPpNLP SXWH

JGMH VH . X]LPD NDR YULMHGQRVW |]D UDYQLQVNR VWDQM

8 SURJUDPVNRP SDNHWX $16<6 PRJXUH MH LIPMHULWL GXOM
XGDOMHQRVW L]PHYyX GYD pYRUD SRVWDYOMHQD QD SRpHWI
MHGQH YHOLPLQH SXNRWLQH MH QD VOLFL  GHQWLpPDQ ¢
SXNRWLQH WH MH WHPHOMHP WRJDXEPMXHS ®DSRUHGKWR C
GRELYHQX SXWHP $16<6%
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6OLND3ODVWLPpQD JRQD SUL GXOMLQL SXNRWLQH

60OLND8VSRUHGED DBQXBPPOIWW pPNNLGIRELYHQH SODVWLpPpQ!
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6D JRUQMH VOLNH ]JDNOMXpXMHPR NDNR VH SODVWLpPQH ]R(
SRNODSDMX GRN SUL YULMHGQRVWL YHOLPLQH SXNRWLQ
QXPHULpPNLP SXWHP SRPQROMRQUDEWELXHREXQRYXOLWLpPNL

YULMHGQRVWLPD QHAWR PDQMLP RG D PP UD]JOLND GDOM
YHOLPLQD SUHRVWDORJ GMHOD RG YUKD SXNRWLQH RGQR!
SRYHUDQMH (DPHDLWWNLSOIDVWLPQH JRQH X RGQRVX QD RQX
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=$./-8y$.

,QWHJUDFLMRP 3DULVRYH MHGQDGAEH QD FLNOLPNL RSW
VUHGLEZQMRP SXNRWLQRP X SURJUDPVNRP SDNHWX 0$7/$9
ALYRWQRJ YWMHINNRNRAHSYWH OLQHDUQR HODVWLPQH PHKDOC
A-QXPHULpPNL LJUDpXQDW SULPMHQRP $16<6 5 SURJUI
VLPXODFLML NRQVWDQIWH &DRMWROH QHSQRBEEHQMHQH X |
GRELYHQH SUHNR HNVSHUNB HYQX\OM 05 IMPHX POLW DR B \DERJRHPY H Q D
NULYXOMRP &LYRWQRJ YLMHND SUL pHPX MH MDVQR XRpOM!
SRNODSDMX QR X GUXJRP GLMHOX SULPMHWOMLYR MH NDJ
RGQRVX QD HNVSHULP HQWDLPOX] QW R XN RARNFBRWQL YLMH
HNVSHULPHQWDOQRJ X]JRUND 8JURN WRPX MHVW SRMDYD !
YUKD SXNRWLQH

'UXJD MH VLPXODFLMD S U RA{GGREDL YWH QU K MG @DV WQ PG®D V|
QHOLQHDUDQ NRG X VBX RNIBEBVNRP5 SDIPHMHULOL SODVWLpGC
SXNRWLQH pLMH VPRy\YMWHHEPRVWLSRWRMSULGRGDOL ]DG
GXOMLQD SXNRWLQH D /LQHDUQLP NRGRP X SURJUDPVNRF
GRELYHQH QR YNR HYIU E MNDEV@NDP MWL H VA, ¢ D SURINIBIQWHD P R&H SULF
GD VX YHUH X XVSRUAGRIL K WIHAGH. NIDONIRP SXNRWLQD SURSDJL
QRYH VLPXODFLMH X SURJUDPVNRP SDNHWX 0$7/$% 5 I
NRQVWIB@WHVRYH MHGQDG&EH SULPLMHUHQR MH NDNR MI
LGHQWLpPQRJID WRND X RGQRVX QD SUHWKRGQH GYLMH DOL
X RGQRVX QOLDPXOMX HNVSHULPHQWD SRPDNQXWD MH XGH
NULYXOMX &LYRWQRJD XL MENXDUY HQR. MHIGIQIRNVRY VDG UXJL Gl
1 NULYXOMH QDOD]JL V OLMHYH VWUDQH SUL pHPX VH P
YULMHGABYRR®RIQYHUJLVYY BMHPBEXLYR W DWRHE N D
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/[, 7(5$785%

> @URHN ' 7KH SUDFWLFDO XVH RI IUDFWXUH PHFKDQLFYV

> @bRALU a 'LQDPLPpND pYUVWRUD WDQNRVWMHQLK NR
EURGRJUDGQMH =DJUHE

> GHUEVW 8 )J)UDFWXUH DQG GDPDJHIPMEKOG QMW VY XHFRAGHIHY/I
GLUHFW

> @ZDQVRQ $QDO\VLV 6\¥8WHIR) VQIFD QX@W\V5HYLVLRQ

> @ %RALU + :ROI ' 6HPHQVNL )DWLJXH *URZWK RI OXOWL!
7HQVLRQ 7UDQVDFWLRQV RIz)$0(1$

> @ %RALU 6 B6FKPDXGHU 0 OOLNRWD )DWLJXH JURZWK |
SODWHV XQGHU F\FOL F (WIHQNVH RGRPPYBBGURO@HWHU .H\ (QJ
9ROV

> @ URHN ' (OHPHQWDU\ HQJLQHHUWIGO $UUQWWGE U HO B H MK
3XEOLVKHUV +DJXH 7KHt1HWKHUODQGV

> @DUVRXP 56 2Q WKH XVH RI LVRSDUDPHWULF ILQLWH
,OQWHUQDWLRQDO -RXUQDO RI 1XPHULFDO OHWKRGV LQ (QJL

> @XPL < %RaLu a ,\DPD + .DZDPXUD < OXOWLSOH )D
6WLIIHQHG 3DQHO -RXUQDO RI 7KH 6RFLHW\ RI 1DYDO $UFK

> @ %RAaLU 0 OOLNRWD 6 6FKPDX.GHIW QEIRLZEDHMLRDMPRWW
LQ )DWLJIXH &UDFN *URZWK ORGHOOLQJ:t THFKQLFDO *D]HYV

> '"HVFULIWURQ\QJKO BB BQWDWIDIRU DIFNREML Q J X OD U
5HVHDUFKJDWH QHW

> @RULUO - OHWRGD NRQDI[RQRERUNHIRIEIIPNCD NORVOGHE =DJUL
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