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- 'HXV PLQKD IDPtOLD H PHX HVS
HX VLQWR DPRU HP JUDQGH]D TX
H[SUHVVD HP WHUPRV OLQJXtVWL
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~ '"HXV TXH WHP PH DPSDUDGR H PH VXVHXHRMD\GR HP
GHVLVWLU PH PRVWURX D GLUHomR PH FRROEBGBXDOEPIQG R
PHXV REMHWLYRYV

~ PLQKD IDPtOLD SHOR DSRLR H LQFHQWILY ® @HQKD iLLF
& VVLD TXH DEULX DV SRUWDV GD VXD PRYHB GWRDPDXY I®LAt
GD PLQKD YLGD OHX TXHULGR HVSRVR &DLR 5DYHOL JUHLW
LQFHQWLYD H PH HQFRUDMD VRX JUDWD D 'HXV SHOD VXD

-V PLQKDV RULHQWDGRUDV DV SURIHVVRUDV6DQGHDG U
5HJLQD ORQWHLUR ODVDOVNLHQH 5RYHGD SRU WR®®&R LQF
GXUDQWH R PHVWUDGR OLQKD DGPLUDomR SRU WRGD D GH
YRFrV ILJHUDP RV PHXV GLDV PDLV OHY HVXRHNRR SIRRMH @ D RTUX }
SURQWDPHQWH VH GLVSRQLELOL]JRX HP PH HQVLQDU D /yJL

$ WRGRV RV SURIHVVRUHV GR 3URJUDPD GH 3yV *UD
$PELHQWDO GD 8QLYHUVLGDGH HGHUDO GH &DPBURID *UD
PLQKD IRUPDomR DFDGrPLFD H DRV GHPDLV IXQFLRQiULRV -

$RV PHXV FROHJDV GH FXUVR TXH PHVPR CGL\QKDQWH
FDUJD PLQKDV FRPSDQKHLUDV GH WUDEDOKR LD BKEHLHD
6DEULQD +RODQGD H DRV PHXV DPLJRV SHOQOR LIOZPH QOMLLY R
-XOLDQD )LOJXHUDV H OLJXHO $GULDQR *RQWOYLRH ¥ O& LYBIUT
-RQLOVRQ OLFKHO *DOYmR TXH GLYLGLUDP VGNGLEQ@KHMRLPR
DSUHQGL]DGR GH /yJLFD )X]]\ $RV PHXV SDLRH DRIEXUGLOQKIRAY
D GHVHQYROYHU PHX WUDEDOKR FRP DSRLR H FRQKHFLPH(

$RV SURILVVLRQDLV GD iUHD GH UHFXUVRV KAGMLFRV T
PHXV DJUDGHFLPHQWRYV ( D FRPSDQKLD G HQWHDFHR GIW IR B/X
SDUD R GHVHQYROYLPHQWR GR PHX WUDEDOKR H GD FRPXC

$R 3URJUDPD GH 3yV *UDGXDomR HP (QJHQ&DHULD &LYL
&13T SHOR DSRLR QR GHVHQYROYLPHQWR GR PHX WUDEDO

( SRU ILP DJUDGHOR D EDQFD FRPSRVWD SHGODISRJRIH\
'Uz +HQULTXH (ZEDQN GH OLUDQGD 9LHLURQVSRIUERAHLRVBR P
GHVHQYROYLPHQWR GR PHX WUDEDOKR



33RU YH]HV VHQWLPRYV TXH DTXL
QmR p VHQmMR XPD JRWD GH iJXD
PDU VHULD PHQRU VH OKH IDOW
ODGUH 7THUHVD GH &DOFXWi
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$ iJXD p R SULQFLSDO HOHPHQWR GR FLFYOHROKHK G ORQ WVHBHRY
SDUD DV DWLYLGDGHYV KXPDQDV SRUpP FIRM\OLLGIHDUDHS | [FR PJF
VXEWHUUKQHDV QR %UDVLO YHP FRQVWDQWISRIQ®\Y ALV GHH
IRQWHV SROXLGRUDV 2 FUHVFLPHQWR SRSXQNRLHRRID G HD
HVIJRWDPHQWR VDQLWIiULR H DN¥ DIOWRPR }W\SBDQFPL\SDED VF|
TXDOLGDGH GRV UHFXUVRV KtGULFRV &RQKHFHQG®DD LPSF
IRUPD SRWiYHO Yr VH D XUJHQWH QHFHRVWGEDGH RB\H HIXD V8
VXD HVFDVVH] (P UHJL}HV VHPLIiUL GBIV RXGHP D FRDMHBR P a
UHFXUVR p XP JUDQGH GHVDILR (VWH WUDE®G® KK D\OLIEW G H
GH EJXD 6XEWHUUKQHD SRU PHLR GRV VLD/P\GHDRILVG,HK $ &) HA r
tQGLFH GH TXDOLGDGH p XPD LPSRUWDQW®WRVIHYXDDP WOQWND YS
TXDOLGDGH GD iJXD p EDVHDGD QD DJWHWDRMRWRIMEYGBR U
WRWDLV GLVVROYLGRV S+ QLWULWR OQLVZVDS/DR kP BRURW R
DJUXSDGRV SRU FDUDFWHUtVWLFDV DFDYVHHEDWWW iHU GR B HIL\
SRVWHULRUPHQWH JHUDUDP R EQGLFH GH )LXDIDQARHEGWM HG HD §
R GHVHQYROYLPHQWR GR ,4$6) R PRGHOR IRXOJSOURDGR |
1RUWH &( %UDVLO HP SRORV GH GLIHUPIQWHD FRDOE@E
GH iJXD VXEWHUUKQHD EUXWD GRV SRoRV XWLPRYDQGR
SHUPLWLGRV SHOD 5HVROXomR &21%$0$% Q2 IRUPWP LQWHI
HVWDEHOHFLGRY FRP R DX[tOLR GH H@BHFEODENWDR/ GRV, 4
DSRQWDUDP TXH D PDLRULD GRV SRORV RS ID-HDJK@W O5FR g RV P/
SHUVLVWIQFLD GH FODVVLILFDomR GH EDGH G PRIQEDVRU D
FRQVWDQWH $ SDUWLU GR GLDJQyYVWLFR GR\G BB &RE RH M\ &)
'H IRUPD JHUDO R ,4$6) PRVWURX VH PXLWR ~W L®HQ®RDUD V
iJXD HP XP GHWHUPLQDGR ORFDO GH DPRVWUFIHPRDHRPORQ
EHQHItFLR GH XPD JHVWmMR HILFD] DX[LOLDQGR RV WRPDGF

SDODYUDV*HRDWHR GH UHFXUVRV KtGULFRV VXEWHUUKQHRYV
ORGHODJHP PDWHPIWLFD
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'DWHU LV WKH PDLQ HOHPHQW RI WKH K\GWSRHORJDREDA BT\
UHVRXUFH IRU KXPDQ DFWLYLWLHV EXW FRORXGEDBWHUQL
%UD]LO LV FRQVWDQWO\ GHJUDGLQJ GXH WR WKH H[SRQHQ
JURZWK XUEDQL]DWLRQ GHILFLHQF\ LQ WK I KCDQQIHW\DW D @ &
DV WKH PDLQ FDXVHV Rl WKH SRRU TXD O RWWRIQEMNMHUG UGV
DYDLODELOLW\ LQ SRWDEOH IRUP WKHUWRHPILW DID W WEW B
RI LWV VFDUFLW\ ,Q VHPL DULG UHPDRQYHRPW QQ® SWRKH\RQV
RI WKLV UHVRXUFH LV D PDMRU FK D Q@RS@HD W KRIVWARH NUR K
4XDOLW\ ,QGH[ WKURXJK ODPGDQL W\SH )X]]\ L@I\HUGI®@HEH LW\
DQ LPSRUWDQW WRRO IRU LQWHUSUHWL QW K M DJLW B )WOLW HRG
WKH YDOXHV RI VHYHUDO SDUDPHWHSY QWWELEGHWQ LWR D R
WRWDO FROLIRUPV DQG ( FROL 7KH SDUDWHWIHUNLEMWUH W
GLPHQVLRQV SK\VLFDO FKHPLFDO DQGHGDWWHIUUR®R GLZAD
4XDOLW)\ ,QGH[ ,4$6) )LQDOO\ DIWHU @B Y HSBBDLMGW.KQHD, 4
VWXG\ LQ -XD]JHLUR GR 1RUWH &( %UDJHOLV\WLF\ZHIKOV,Z$
GHWHUPLQHYV WKH UDZ JURXQGZDWHU TXINODWH R ID\W IOR ZHHE
&21%$0% 5HVROXWLRQ 1R DV D UHIHUHQFEHUWKH LQ
HVWDEOLVKHG ZLWK WKH KHOS RIQVSHKFLDSBEOWNDWKR QURY
LQGLFDWHG WKDW PRVW RI WKH ZHO/@®RWP H ¥ G VF KDYH G WRT
SHUVLVWHQFH LQGLFDWLQJ WKH QHHG IRU PRRQN VWDBQW VP |
VWXGLHG WKH YHUDFLW\ Rl WKH ,4$6) ZD@ WHRUEH.MBU)XVH
LQ WUDFNLQJ FKDQJHV LQ ZDWHU TIXFOHO DW G LRD 8 DK I/DPSIOr
EHQHILW RI HIITHFWLYH PDQDJHPHQW KHOSLQJ GHFLVLRQ P

.H\ZRUGDMQDJIJHPHQW RI XQGHUJURXQG ZDWHU UHVRXUFHV ¢
ODWKHPDWLFDO PRGHOLQJ
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2EMHWLYR JHUDO
2EMHWLYR HVSHFtILFR
)81'$0(17%$d-2 7(15,&$
6HIJXUDQoD KtGULFD
EJXDYV 6XEWHUUKQHDY DVSHFWRYVY TXDQWLWDWLYRV H
*HVWmR GH EJXDV 6XEWHUUKQHDYV
JHUUDPHQWDY GH $SRLR D *HVWmMR GDV EJXDV 6 XEWHU
7HRULD GRV &RQMXQWRYV )X]]\
&RQFHLWRV IXQGDPHQWDLYV
6LVWHPDV %DVHDGRYVY HP 5HJUDV )X]]\ 6%5)
OyGXOR GH )X]]JLILFDomR
%DVH GH 5HJUDV
,QIHUrQFLD )X]]\
'HIX]]LILFDomR
0(72'2/2*,%
IDWXUH]D GD 3HVTXLVD
&DUDFWHUL]DomR GD iUHD GH HVWXGR
$VSHFWRYV *HUDLYV
$VSHFWRYV $PELHQWDLYV
'LVSRQLELOLGDGH +tGULFD
&DUDFWHUL]DOomR GR VLVWHPD GH HVIRWDPHQWR VL
&ROHWD GRV 'DGRYV
ORGHOR )X]]\ SDUD R tQGLFH GH 4XDOLGDGH GH EJXDV
'"HILQLomR GDV YDULiIYHLVY GH HQWUDGD
(ODERUDomR GD $UTXLWHWXUD *HUDO GR ORGHOR )X
&RQVXOWD D HVSHFLDOLVWDYV
)X]JLILFDomR
,PSOHPHQWDoOomR QD /LQJXDJHP GH 3URJUDPDOmMR 5
5(68/7%$'26 ( ',6&866® (6
5HVXOWDGRY GR GLDIJQYVWLFR GRV SRoORYV



$SOLFDomR GR PRGHOR )X]]\ GHVHQYROYLGR
$QiOLVHY GRV UHVXOWDGRY GR PRGHOR ,4$6) HVFDOL
$QiOLVHV GRV UHVXOWDGRY GR PRGHOR ,4$6) SURSR
&21&/86®(6 ( 5(&20(1'$d® (6
5()(5C1&,$6

$3C1',&( $ &RQVXOWD DRV HVSHFLDOLVWDYLNRERUBHRVT K
FRPS}HP R EQGLFH GH 4XDOLGDGH GH EJXD 6XEWHUUKQHD

$3C1",&( % + %DVH GH UHJUDV GRV JUXSRYV, QMXHRIIPRRG/L i YolDRF



/ILVWD GH ,0XVWUDomR
JLIXURRPSDUDWLYR HQWUH D /yJLFD &OiVVLFD H /yJLFD )X

JLIXUDXQo}HV GH 3HUWLQrQFLD D 7ULDQJXODU &H 7UDSH

J)LIXUDYGXORYV SDUD D HODERUDOomR GH 6LVWHPDV %DVHDC
JLIXUD®DULIYHO /LQJXtVWLFD GD $OWHUDomR GR S+
J)LIXUDOX[RJUDPD GDV (WDSDV GR (VWXGR
JLIXUDRFDOL]DomR GD EUHD GH (VWXGR * -XD]JHLUR GR 1RL
JLIXUEQGLFH GH DEDVWHFLPHQWR GH -XD]JHLUR GR 1RUWH
JLIXUDRFDOL]DomR GRV 3RORV GH -XD]JHLUR GR 1RUWH
JLIXUDBUTXLWHWXUD *HUDO GR ORGHOR )X]]\ GR (@G FH Gt
) XT]\
JLIXUD7HUPRYV OLQJXtVWLFRV GR JUXSR )tVLFR
JLIXUD)X]]JLILFDomR GH SDUKPHWURY GD TXDOLGDGH GD iJX
JLIXUD ,QIHUrQFLD IX]]\ ([HPSOR GR JUXSR )tVLFR
JLIXUD([HPSOR 'HIX]]JLILFDomR GR JUXSR )tVLFR
JLIXUD*UiILFR GH VXSHUItFLH GR JUXSR )tVLFR
JLIXUD$XVIQFLD GH HVIJRWDPHQWR VDQLWiULR EDLUUR -RiI
JLIXUD $ H % ODQoDPHQWR GH HVJRWR QR BRDERRBGRYV
H ' HGLVWKQFLD GR 37 DR ODQODPHQWR GH HVJRWR
)LIXUD 9DULDomR GD SUHFLSLWDomR GH -XD]JHLUR GR 1R
JLIXUDEQGLFH GH TXDOLGDGH GD iJXD GRV SRoRV HVWXGD
JLIXUD'LVWULEXLomR HVSDFLDO GD TXDOLGDGH GRV 3R0ORV

J)LIXUD(YROXomR GRV YDORUHV REWLGRYV H QDV WL
/IHVWH

J)LIXUD(YROXomR GRV YDORUHV REWLGRYV H QDV WL
&HQWUDO

J)LIXUD(YROXomR GRV YDORUHV REWLGRYV H QDV WL

2HVWH



7TDEHOD
7TDEHOD
7TDEHOD
7TDEHOD
7TDEHOD
7TDEHOD
7TDEHOD
7TDEHOD
7TDEHOD
7TDEHOD
7TDEHOD

/ILVWD GH 7DEHODYV
&DUDFWHUL]DomR GRV 3RoRV (VWXGDGRYV
O9DULIYHLY PRQLWRUDGDV H PpWRGRYV SDUD DQiO
'"HVFULomR GDV YDULIiYHLVY GH HQWUDGD H GH VD
'"HVFULomR GDV YDULiIiYHLVY GH HQWRIDGD H GH VD
'"HVFULomR GRV WHUPRV OLQJXtVWLFRYVY GR 6LVW
3RoRV FRP WHRUHYVY GH QLWUDWR DFLPD GR YDOF
3RoRV FRP SUHVHQoD GH &ROLIRUPHYV 7RWDLV H
&ODVVLILFDomR GRV SRoRV GR 32% /HVWH
&ODVVLILFDomR GRV 3RoRV GR 32% &HQWUDO
&ODVVLILFDomR GRV 3RoRV GR 32% 2HVWH
&ODVVLILFDomR GRV SRoRV TXDQWR D TXDOLGD



ILVWD GH 4XDGURYV
4XDGUR 9DULIYHLVY GH HQWUDGD GR PRGHOR IX]]\ SDUD Fl
4XDGUR %DVH GH 5HJUD GR *UXSR )tVLFR
4XDGUR &ODVVLILFDomR GRVY SRoRV SRU VHPHVWUH
ILVWD GH 4XDGURV $SrQGLFH

AXDGUR $ %DVH GH 5HJUDV GR *UXSR 4XtPLFR
AXDGUR $ %DVH GH 5HJUDV GR *UXSR %DFWHULROYJLFR
AXDGUR $ %DVH GH 5HJUDV GR *UXSR ,QWHUPHGLIULR



,1752'8d-2
$ iJXD VXEVWKQFLD TXtPLFD PDLRU SDUWH IWRLGD G}
GR FLFOR KLGUROYJLFR DSHVDU GH VHU XPEBGHUDX@R/ B RHFRA
ILQLWR H GH VXPD LPSRUWKQFLD SDUD D%®RQOBRXWHQRHLHMR GD

$ QHFHVVLGDGH SHOR UHFXUVR KtGULFR WMPG U3R DFEF
PRPHQWR TXH R KRPHP GHL[RX D YLGD Q{PDGHWi$DNVBX
FDSWDomR GD iJXD VH WRUQRX LQGLVSHQWVIiHMODOBHQGR XF
3RUpP SDUWH GDV iJXDV VXSHUILFLDLV H VIXEWWHVHORQDID
SDUKPHWURYV ItVLFR TXtPLFRV H EDFWHULBRYJSARR GLYHWVW
GH 6D~GH SDUD R FRQVXPR KXPDQR H DJUtFROD

'LDQWH GD VXD LPSRUWKQFLD H FRQKHFHQUPD 5 RUYE B
218 Yr VH R YDORU GHVVH EHP H D QBFHR VWG DY RO
HIHLWRYV GD Pi GLVWULEXLomR H HVFDVVH]D '6LYVSRQGE LFORR
GH iJXD HP SRWDELOLGDGH FDGD YH] PDLV QmR HVWi GH |

2V XVRV P~OWLSORV GH iJXDV VXEWHUUKQHBBUHD \DXS +
DWLYLGDGHV KXPDQDV H D TXDOLGDGH RS \RV K VIRH BRUVR 09
GHVPDWDPHQWR H LPSHUPHDELOL]DomR V8&®&R RULX®GDY>
FDSDFLGDGH GH DUPD]JHQDPHQWR SURYHQ@R XWEYVRGRJIHN
*x21d$/9(6 HW DO &RQVLGHUDQGR R DXPRIQWR F
LQGXVWULDOL]DomR H DJULEXOWXUD HVVHQMH X WRR §BI® GV
LPSRUWDQWH WDQWR R VHX JHUHQFLDPHQWR FRPR D VXD ¢

$ FRQVHUYDOmMR GRV UHFXUVRV KtGULFRV ¥KX®WWD GIGH
IXWXUDV SRLV FRPSUHHQGH D PDQXWIHQDWRYWD CHVR DT XR T
QHFHVVIULR XP GHVHQYROYLPHQWR GH JHVWMR(GD7ZXVWH (

1D UHJLMR VHPLIULGD EUDVLOHLUD D GIRGH/ ISWDWD xR M
VXEWHUUKQHDV VmR YLWDLV SRLV D SDDEMAWWGEHLYKDWR
FRPXQLGDGHY GD DJULFXOWXUD H LQG~VWULDV ORFDLV *

+LUDWD HW DO DILUPDP TXH DV iJXBRUMIEQFH DU |
SDUD D SRSXODomR SRLV VmR XWLOL]DGDV SDUD GLYHUVR
GRPpVWLFR SDUD DJURSHFXiULD VMR G IODNVWIUE Xt G F
RXWURYV SDUD DEDVWHFLPHQWRY P~OWLS@®ROWIXPDV SD
FLGDGHV QDV UHJL}HV VHPLIiULGDV EUDWVIROMHEIXWY VIR iKX®DL
GLVSRQtYHO SDUD FRQVXPR KXPDQR



$ IDOWD GH JHUHQFLDPHQWR DGHTXDGR SRGH SURY
LPSDFWDQGR GLUHWDPHQWH D VD~GH KXPDQWRSDPHELER C
VREUH D TXDOLGDGH GHVVHV UHEXUVRV GHVYDDHVXWSHMD D
VHUYLORV LQGXVWULDLY VmR JUDQGHYV SRWHQFLDLV SROXI

'LDQWH GD HPEOHPiWLFD VREUH D FRQVHD YODQi®R VERE D
TXDOLGDGH WRUQD VH XPD LPSRUWDQWH IHDWRRRYWR BXOH
SRVVLELOLWD D WRPDGD GH GHFLVMR QD PHOKRU JHVWmR

$ TXDOLGDGH GHVVH UHFXUVR GH Y®IHFHWY WLXG DFIELHM WP §
DWLYLGDGHY HFRQ{PLFDV H FRQVHUYBomR GH HHERWMMLOMRH
DJUDYD QR VHPLIULGR EUDVLOHLUR GHYIDGRUDR N FGHO DR
D UHGXomR GRV UHFXUVRV SURYRFDQGR D GHJUDGDomR G

3DUD DYDOLDU D TXDOLGDGH GH iD®ODXHIV VIDHK R € & UARAW
TXtPLFRV H EDFWHULROYJLFRV FRPR R 1DWLR®D G GDMGERY I
JRXQGDWIQREDomR 1DFLRQDO GH 6DQHDPHQWR (PGR D &(7
4, 16) H DFUHVFHQWRX DOJXQV RXWURXDQGGBEBW GiH) K L.
6XEWHUUKQHD $ JUDQGH SUREOHPiIWLFD p STUXH HHYVHR GR
FDLPHQWR GD TXDOLGDGH GRV SDUkBHRYRM HK VE P LFRUDHLE
GHQWUR GRV YDORUHV Pi[LPRV SHUPLWLGRYV

BHIJXQGR 6DQWL HW DO R tQGLFH p XPD XHWUDPH
JHVWmMR EDVHDGD QR FXPSULPHQWR GH PHWDBR PRGHWXDD @
GH XP SURFHVVR $ XWLOL]DomR GH PRGWE RYDPRULBDB MR B\
DX[LOLDQGR R JHVWRU QD WRPDGD GH GHFEVUR DSRR § \PAWXP
GH EDVHV TXDQWLWDWLYDV GH DSRLR DRR U HRRIM@FH DXPLHQWH
QHFHVVIULR D FULDomR GH XP tQGLFH QMXPXDDERDOGH SR Vi
VXEWHUUKQHD 3(5(,5%$ %25*(6 HW DO

$ 7THRULD GRV &RQMXQWRYV )X]]\ WHP VLG R FRRPPPHCRN H
LPSUHFLVD FRP VHQWLGR QmR SUREDELO t VWKIPFHW SR\ BIDW |
D PRGHODJHP H SURFHVVR GH DYDGIRDeWRO Q\DWHDOW HR U DD nW\
VREUHWXGR SRU LQFRUSRUDU DV LQFHUWH]DVYX®RW V8D WKYIH
GDV YDULiYHLV DX[LOLDQGR DVVLP QD WRPDGD GH GHFL\

&RQVLGHUDQGR D FRPSOH[LGDGH GD iJXIHWXEWHUWHUKQ
QHFHVVIULR D FULDOmMR GH tQGLFH TORUBX[HOLXHDWIDPEHP I
LQFHUWH]D GRV SDUKPHWURYV $VVLP RSXMRX SRLSHBDV X\



PHWRGRORJLD FRQVHJXH WUDEDOKDU FRP RQFHUMNF\DRYV
SUHVHQWHY HP FDGD SDUKPHWUR GH TXDOLGDGH GH iJXD \

(VWH HVWXGR EXVFD FRQWULEXLU FRP D JHNVDMKRPOBH U
PHWRGRORJLD GH FODVVLILFDomR GD R{BOHGD G/IKESVHA LRI
RV WRPDGRUHV GH GHFLVMR QD PHOKRULD GBI SFORLEG DW R UIPY
DQiOLVH GD TXDOLGDGH GH iJXD VXEWHUUKQHD GR PXQLFtS
GR HVWDGR GR &HDUiI QD UHJLmMmR GR &DULULp VHOLOWIBERRQ
HIFOXVLYDPHQWH SRU iJXDV VXEWHUUKQHRNG Z2RBXQLIFTCS LG
6DOJDGR FRP DV SULQFLSDLYVY GUHQDJHP ULDFKR GRV ODFCLC

2EMHWLYR JHUDO

&ULDU XP EQGLFH GH 4XDOLGDGH GH EJXDQG6KENMHUWDKC
)X]]\ GR WLSR ODPGDQL SDUD PXQLFtSLR\VAKXKQWRV¥FRRIRPIRIQ"
SULQFLSDO

2EMHWLYR HVSHFtILFR
([LVWHP GLYHUVDV ILQDOLGDGHYV SDVWIRFD® VMHQPB H
SULQFLSDLYV TXDLV VHMDP
6HOHFLRQDU RV SDUKPHWURYV GH TXDOLBWGH GH
SDUD R GHVHQYROYLPHQWR GR EQGLFH
'"HVHQYROYHU XP PRGHOR )X]]\ SDUD D JHUDU R
VXEWHUUKQHD
SHDOL]DU H[SHULPHQWRY FRPSXWDFLRQDLYV SDULC
) X1\
$QDOLVDU D TXDOLGDGH GH iJXD WXEWKQUKIGHB S
GH -XD]JHLUR GR 1RUWH D SDUWLU GD DSOLFDomR GR E



)81'$0(17%$d-2 7(i5,&$%
6HIJXUDQoOD KtGULFD

2V UHFXUVRV KtGULFRV VmR YLWDLV SDQM)HDLWRWIWDW ¢
SDUD R GHVHQYROYLPHQWR VRFLDO H HFRQ{ A REDGEH(H65
ORRUH DILUPDP TXH TXDQGR WRGDVRQ{BIHR/ RDVYXWrBF
IRUPD VXILFLHQWH VHJXUD H OLPSD VXSROM WMGDFRKD BDBG
VHIXUDQoD KtGULFD PDV TXH HVVH UHFXWVR VHDWIE LMHHQNGD
SUIWLFDV LQGLVFULPLQDGDYVY GH PDQHMR GD WHUUD H FRQ

2 JUDQGH DXPHQWR SRSXODFLRQDO H R FUMNDHEEHFPQWR
IDWRUHVY GHWHUPLQDQWHY SDUD R FRPSURMHHNNL GGRYH ,B2G L

HW DO 'H DFRUGR ¢IRWHRGV Id@mmARVDE HURMHomR SDUD F
SRSXODFLRQDO p GH HP DWp FRP HWOWR BRI Y DDQGBIQIL
GLVSRQLELOLGDGH GH iJXD TXH DWHQGD HVVD SRSXODomR

$ /HL )HGHUDO GH TXH UHJH R FRQWUROH GR

GLVSRQLELOLGDGH KtGULFD WHP FRPRHREMKWXUYR W B W
QHFHVVIULD GLVSRQLELOLGDGH GH iJXDRYRIBDSH M\ YGRV TX
%5%$6,/

$ FRQVHUYDomR GRV UHFXUVRV KtGULFRV FREPOHHQG
TXDQWLWDWLYDYV GRVY UHVHUYDWYULRYV VXRHYDIWUAL DL WX X
DV IXWXUDV JHUDo}HV $ H[SORUDomR LQBGRFKWGEL ®GH
GLVSRQLELOLGDGH KtGULFD DIHWDQGR GL WHWBD HVQWEK VDX |
VRFDLV 6%$1726

$ $VWVHPEOHLD *HUDO GDV 1Do}HV 8QLEEODXon2R 8L CHWV MNDXE!
S7TUDQVIRUPDQGR QRVVR PXQGR D $JHQGD I X6 DWRJ DH\DH (
YiULDV PHWDV SDUD DOFDQoDU R GHVHQ YRO Y GRHGRFX /KXY W
GHILQH SRUTXr H FRPR 3JDUDQWLU JHVWIVD \GXWSRQWEY & DC
VDQHDPHQWR H KLJLHQH GD iJXD SRWIiIYRI®D\W DVRSHVDBRW
SODQHWD

$ RUIDQL]DomR HVWLPRX TXH HP PpGLD DGEGBX®PD VHJ
GRHQoD UHODFLRQDGD jiJXD $ IDOWB TXDiQWD WP WIMSRW W E
SHUGD GH DSUR[LPDGDPHQWH ELOK}HV GH GYODDHUHV D



VDQHDPHQWR EiVLFR WUDULD XP EHQHItFLRDWFRQ{MIKFR D
(.8$.,//( HW DO

'H DFRUGR FRP 5HODWYULR 0XQGLDO GDV 1Do}HV 8QL
5HFXUVRV +tGULFRYV D GHPDQGD PXQGLDODSRMW iJXD
DSUR[LPDGDPHQWH DR DQR GHVVD IRUPBRVGIYHERQREDGI
D RXWURV IDWRUHYV DPELHQWDLYV SRES H HIFDWLPHDWADHU TRX B LRV

PLOKmMR GH SHVVRDV VHUmMR DWLQJLGDV SHODV VHFDV

(VWHV GDGRYV DOHUWDP VREUH D QGIF KB\RWL G B B XU IR \K KD
H GH XP PRQLWRUDPHQWR GDV iJXDV WDQWWDAREYRWYS i$&WE
SDUD JDUDQWLU IRQWHYV VHIXUDV GHpi LPS SRIMLNYR® RRP SUI
D TXDOLGDGH GDV iJXDV VXSHUILFLDES® HW OBW H U U k QHHDW
SHVTXLVD VHUi GDGR rQIDVH jV UHVHUYDV VXEWHUUKQHDV

EJXDV 6XEWHUUKkQHDYV DVSHFWRV TXDQWLWDWLYRV H T.

$ iJXD VXEWHUUKQHD p XPD SDUWH HDVH QQHIUHGRQMN. D'V
GR WRWDO GH iJXD GRFH GLVSRQtYHO QR SODBQHWDH -,1* H
7+20%$6 6HIXQGR +LUDWD HW DO H GH RX\WO RN
VLVWHPDV DTXiWLFRV FRPR ULRV ODJRV PRQGHGHWLHLBRAW
SULQFLSDLV IXQo}HV HFRVVLVWIrPLFDV FRAXKDELWDR/Y LW
UHJXODomR VXSRUWH H FXOWXUDO

'H DFRUGR FRP D UHVROXomR &21%0% Q2 DV iJX
QDWXUDOPHQWH RX DUWLILFLDOPHQWH QRGWRXERRGEGR | {HMR
SUHHQFKLPHQWR GRV SRURV GDV URFKDV H GRVXDWNGLPHC
VXEWHUUKQHDY VmR FODVVLILFDGDV FRPRTOHOYHHVXH HR
VXEPHWLGR D SUHVVmMR DWPRVIpULFDhRVER DUHKDI U RU HRFBPRQ
VXD SUHVVmMR p PDLRU TXH D GD DWPRVWPBUURKD SHORLWRQR |
SHOD EDVH SRU GUHQDJHP YHUWLFDO 78&&, H &%$%5%/

$V iJXDV VXEWHUUKQHDYV WrP VXDV CHYWH QYRHY DIV H LD
IXQomR GD YDULDomR GR QtYHO GR OHRQRB® ILPSIRULWR Q&2HY
SDUD R HTXLOtEULR GD GLQkKPLFD GD L QRDQMQUDRHMRWIR I3DE
IXWXUDV GHPDQGDV 4XDQGR D H[WUDomRD®&D Di JXDWXUEDNH
ORQJRV SHUtRGRV RV DTXtIHURV VRIUHPEDH$DB oRLH2BR Ol



$V DOWHUDO}HV FOLPiWLFDV WDPEpP WG XRid R/ HPHAQA
UHFXUVR -,1* HW DO SRLV SRGHP PXGDRRBR B RO QDVL
SHUFRODOmMR PDLV SURIXQGD H R DXPHQWR GD WHPSHUDW)
D WHUUD R TXH OLPLWD D TXDQW L G/D\GHE &/H WK SDV D : 8 HPH
H =+2

$SHVDU GH QmR VHUHP FRQVLGHUDG DK FRWPIR BP D W RIXX
VXEWHUUKQHDV VmR XPD IRQWH LPSRUWDQWSHEGUERFH ST
FRQVXPR KXPDQR %(572/2 HW DO BHIJXQGR /L HW DO
PXQGLDLV GH iJXD GRFH SDUD FRQVXPR KXPDQR WRFRUUF
DSUR[LPDGDPHQWH XP WHUOR GD SRSXODomR EMRDGLDO
VXEWHUUKQHD WDPEpP VXSRUWD GD SURGXIXIER ®HQGLI
LUULJDomR SDUD D DJULFXOWXUD

1R %UDVLO DV iJXDV VXEWHUUKQHDV QDN KRS WGLLADH W DVA
IXQGDPHQWDLY SDUD FXPSULU RV FRPSURPLVVRVOGS B3GHQ C
GH iJXD VXEWHUUKQHD QR SDtV VHMD HP WRUQR GH P

$ $JrQFLD 1DFLRQDO GH EJXDV H 6DQHDPHQWR
PXQLFtSLRV EUDVLOHLURV VmR DEDVWHFLGR\GLRRPU LB G
SULQFLSDOPHQWH HQWUH DWHQGLPHQWR GRPpV@WRR

S~EOLFR XUEDQR (P UHJL}HV VHPLIULGDVoM@RIJXXHD VX
DEDVWHFLPHQWR TXDQGR D EDL[D SOXYLRWHGD®)5JHD L
0267%$)%9, e XPD DOWHUQDWLYD WDPEPYWSIHUD HRRPR

LQGXVWULDO IXQGDPHQWDO SDUD R GHVHMRY RQE LS HYPMWIROV

*$<(H 7,1',08*$<$

(QWUHWDQWR DWLYLGDGHY DQWUyYSLADEZRWPEL\D FRER/ R
LOQDGHTXDGR GH iJXDV VXEWHUUKQH D\ GX\URH WR\H GWDL Y RUG DL
DIHWDGR D TXDQWLGDGH H TXDOLGDGH GH\B\DH WHBFRINB /
$VRND H OLVKUD R ERPEHDPHQWR H[FHVVHYRKDNBY S
p XP GRV SULQFLSDLV IDWRUHV GH VHX HVJRWPPIQG\D RV 12 PF
FRORFDGR LPHQVD SUHVVMR VREUH D GLSMBR®mRERLOSGED.GH
0,6+5$ H 3$8/

$ H[SORUDOomR GHVVH UHFXUVR DFRQWHRR KREW P\H IGRH (
HQJHQKDULD TXH SHUPLWHP DFHVVR D UHWWYDRVYULRV G
FHUFD GH PAi DQR PAi V IRUDP H[SORUDGDWLORU P}



HVVH YROXPH VHULD FDSD] GH DEDVWHHW DOPLOK}HYUGM
%UDVLO
3bDUD R 7UDWD %UDVLO QmR Ki FRPR HVWNVPDU R C
HILVWHQWHY QR SDtV SRLV DSHVDU GD REKDLRBDWRPHIURG G &
FDSWDo}HV UHJXODUHV H OHJDLY GHVVH WLSR GH SRoR p C
1R HVWDGR GR &HDUi QRUGHVWH EUDVLOHLURPKDYLD

WHQGR XP DXPHQWR GH SRoRV HVFDYDGRWHP UHC(
SRoRV QmR HVWmMR VHQGR XWLOL]J]DGRV SDUMN YVDQKXRG IDGW
GD iJXD 6,%$*%$6 &350 2V SRoRV FRP PDLRU FDSD

HVWDGR GR &HDUi HYWmMR ORFDOL]DGRYV QD UHJLMR PHWUR

$ VHIXUDQoD GH DEDVWHFLPHQWR GH VWD \GHEWFRD U
SHUVSHEWLYD GH TXDQWLGDGH PDV p @ISHEWRV LGHDVXDQW
SRLY HVWHV FRPSURPHWHP D VHIJXUDQoD GHVVH UHFXUVR

$ GLVSRQLELOLGDGH H D TXDOLGDGH GDV iIXDV VXE
GHVHQYROYLPHQWR LQGXVWULDO DJUFR®DJQ LD LFDEOLYID P
D VHIXUDQoD DOLPHQWDU H HQHUWQIW®QFD DDVD X &W KXW D € DO
$ VD~GH KXPDQD p DIHWDGD SRU TXHVWXDV BROWD FARRR IXC
HVIJRWDPHQWR GH iJXD SRWiYHO DXPHQLVDD HY WIM\RF & 05 HI X Bl
TXDOLGDGH $:$'+ $/ 0,085 H <$6((1

(P UHODOomR DRV DVSHFWRYV TXDOLWIPNV1NVRNVO DFRIQX DS H
GH ERD TXDOLGDGH H SRVVXHP SURSULHGWD@BHTXOGERVT
LQFOXVLYH SDUD R FRQVXPR KXPDQR =$&%$5,$ HW DO
GDV YH]JHV QmR QHFHVVLWD GH WUGR DRHOWRFBDVUR &HV HD

QDWXUDO GR VXEVROR )5%$1&2 HW DO SRUHDSUHVH
XWLOL]DGDV SDUD P~OWLSORV SURSYyVLWRYVY TXBQGR FRI
=+%$1* H =+28 HW DO e XP UHFXUVR LPSRMWDQ@RVH SLC

IRQWH FRQILIYHO IRUQHFLGD HP PXLWDV iUHDV GR PXQGR

$ YXOQHUDELOLGDGH GD TXDOLGDGH GH ilXDnVEVDH U
GLQKPLFD QDWXUDO GR FLFOR KLGUROYJLFRHBRP D&HYQ &R L
H[SORUDomR GH UHFXUVRV KtGULFRV H BRWILW\LJGD/GGN DRWLC
%855, :($7+(5/ H 02(&. (VVDV DWLYLGDGHMQUXIRDQDV
TXDOLGDGH GDV iJXDV VXEWHUUKQHDV H GBRY NP P BURHLRF
/$3:257+ HW DO



([LVWHP GLYHUVDV IRQWHY SRWHQFLDLV GN FRBWDRVQ
VH GHVWDEDP VMR GHILFLrQFLD H RXWIRXV D@ADI GLRR VERW WE
SRU QHFUROL[tYLD RFDVLRQDGD SRU FHPLWpPU$RV H FUHVF

2 DEDVWHFLPHQWR GH iJXD H R HVRRWIPBHRQUWD W& VWS
SROtWLFDV HFROYJLFDV VRFLDLV H HFRQ®UELFQNVV P, FRRXP
GHVFDUJD GH HVJRWR RX HIOXHQWHY HPQWXSR GIHF LBINDW -
SURWHoOmR GH SRORV SULQFLSDOPHQWH TXDQGRVQmMmR Ki
%$5,/$5, HW DO

'R WRWDO GH iJXDV UHVLGXiULDV SURGX]LGBIWY QRRVX QG
PDU H VROR VHP QHQKXP WLSR GH WUDWIDRHQWR Qq{5&%BR

UHDOL]DGR SRU .KHLUDQGLVK HW DO QWRL V Wikl FPIR \G\WM L
HVJRWR PXQLFLSDO PHOKRUDULD VLJQLIHEDW®QMD R HRDRVSIHI t
GH DQRV (VJRWRV VDQLWIULRVY QmR WUMPWROGRWVLDHV X

%$6+$5 H )81*

2XWUD IRQWH GH SROXLomR VmR RV FHPLM/PMLFRR\F RNPE
LQFOXLQGR HVSDORV YHUGHV FRQWUROH GH $QRKYRPIHWH
'38*2=,0% [(21$5" RV FHPLWpPULRV SRGHP VHU |
SRWHQFLDLY SROXLGRUHV SRLV QR SURFH VXRQMH 8 HPR/MRY/R
H OtTXLGRV TXH SRGHP FDXVDU LPSDFWMREW 8B UMD M iV
DR HQWRUQR GRV FHPLWpPULRV SRLV RVDIROXKWRW H&S$PL$I UH
DO /,16 HW DO $%,$ HW DO

'H DFRUGR FRP 1HFNHO HW DO HVVHV ®WSIDoR YV
HOHYDGDV TXDQWLGDGHV GH FRQWDP L QB VGHHV FRRHEW LON. X B E
SRGH SURYRFDU D FRQWDPLQDOmMR GRV UHF&R VRRWKIGRILLT
SROXLGRU RV FHPLWpPULRYV VmR QHJOLJHQRIDDE&GRY ¥ROB RS
QHFHVViULR HQWHQGHU VXD SRVLomR H LPSDFWR QR FLFOF

7DPEpP VMR IDWRUHV TXH SRGHP SURYRFDU X RRWDPLQ
D RFXSDomR GR VROR H R FUHVFLPHQWR XURE OFOR/ R/ HRFE FSOWDH
GLPLQXLomR GR IOX[R GH iJXD GHYLGR DR H QRHQMIK G®R/ \
RFXSDomR GH iUHDV LQGHYLGDV TXH I|D/FISDIVDD B HR WV R R
PDQDQFLDLV VXEWHUUKQHRY 0$5,$112 '( 2/,9(,5%$,58W DO

0(1'(6 HW DO

$ DYDOLDomR GD TXDOLGDGH GD iJXD S HRMWHORIRP H QW }
VXVWHQWiYHO GRV UHFXUVRV KtGULFRV VXBEWHUBKGEHRYV



0$&+,:$/ HW DO $GLPDOOD H 7DORRU IJXDNWP SHYV
VXEWHUUKQHDY DSRQWDP TXH HQWUH DV S GIDGH SO GW LWAD]
HVWmR D IDOWD GH XPD HVWUDWpPJLD BDGIHXIRAD GBU BWFURAN
SRSXODFLRQDO H XUEDQL]DomR $ Pi TXDOLG® GK RKEDOMWIRX®D
DWLYLGDGHV KXPDQDV UHGX]LUi D GLVSRQIKEGUOILGEDGH8 GR
=+$1* H =+28

(P UHODomR DRV DVSHFWRYV QDWXUDLV %DUGXADHLHGBG B
GD iJXD VXEWHUUKQHD p LQIOXHQFLDGD GRWJEDRBHWFBWY JIT
UHFDUJD GH DTXtIHURV FDPLQKR GR IOX[R &KHRMRXDGH LQ
DTXtIHURVY PDV VmR RV DVSHFWRYV DQW Wy 3 XDROM @XE HD G MA
UHFXUVRYV

2V XVRV P~-OWLSORV GDV iJXDV VXEWHUUKQHDV VmR Gt
H D SDUWLU GHVVD DQiOLVH RV JHVWRUSD/UGHYDHERGRR VI
$6%$', HW DO

$VVLP D DYDOLDomR GD TXDOLGDGH GHIVIED D WKD GLDG/
2 tQGLFH GH TXDOLGDGH GD iJXD :4, SURSRVWR SRU %UF
VXEMHWLYD TXH WHP VLGR DPSODPHQWRM DXQ\LIDQL PD B R HHIX B dh
IJXDV VXEWHUUKQHDY H VXSHUILFLDLV SDMHR BRFREOVFMNFN R UC
RXWUDV IHUUDPHQWDY DWXDLV TXH DX[LOLMPVRW BHHFVYWRUH

8PD DYDOLDomR FRQILIYHO GDV VLWXDD }$IVUBHGTLXBDOHQ!
XVRV SRWiYHO LQG~VWULD H DJULFXOWXUD WBHRRGH \GRNVLQ
KtGULFRV VXEWHUUKQHRY 1%$-%)=%$'(+ HW DO

+i YDULHGDGH GH IHUUDPHQWDV H WpFQLBDY FRQ
FDUDFWHUL]DomR GD TXDOLGDGH GDV iJXD\W §REMWHJGHQ KD
LQWHUSUHWDOmMR GD TXDOLGDGH GV iJXEX HP$G HWUHDRWHV |

*HVWmR GH EJXDV 6XEWHUUKQHDYV

$ JHVWmR KtGULFD FRPSUHHQGH D IRUPRPQWDRMR BV
SROtWLFDV GH UHFXUVRV KtGULFRVWERKXIEQQWN ®DJB@WHAO
DORFDomR GD iJXD QRV VHXV VHUYLORWS5H2QBIWXDDOGLVWU
&21,&(//, H +,58$79%

'"HYLGR D VXD IUDJLOLGDGH RV UHFXUQYdVRVEKESWHRLDKD
yuJmRV DPELHQWDLVY H GRV JHVWRUHV SRLVIDAWNMDRWHP QX



VXVWHQWDELOLGDGH GH SDUWH GRV UHPRX|B(R\S KtGULFRV
$ GHVFEDUJD GDV iJXDV GRV DTXtIHURV SPSRUXWPD 6 R/UHS RX ¥ X
HFROYJLFD TXH GHVHPSHQKDP DV iJXDV VXEWHUUKQHDV 7

8PDV GDV IHUUDPHQWDYV GD JHVWmR \GDNQ FLOOD 8 HV OEW W
QRUWHLDP D TXDOLGDGH GHVVH UHFXUVRIX\DHQER %IPDYLD
SULQFLSDO p D 5HVROX0omR &21%0$% T X HGIGULIW\S PH. [/ E
DPELHQWDLY SDUD R HQTXDGUDPHQWR GD¥O0® XDV VXEWHU!
FODVVLILFD DV iJXDV VXEWHUUKQHDV BRV &O0ODWHWHH UWIDHbFLF
HFRVVLVWHPDV HP XQLGDGHV GH FRQVHBLYDR NGO EROD VXD Q
SRU DWLYLGDGH DQWUYSLFD 1D AODWOYLIGDGH iPDY \QHR ROQ
WUDWDPHQWR HP IXQomR GHVVDMVJIXOW HXBbio WP O CQDHEDOD
TXDOLGDGH Vy SRGHP VHU XWLOL]MED, P M@ RDIQ WHV DT WHJ W
UHTXLVLWRY GH TXDOLGDGH SDUD XVR

2 HQTXDGUDPHQWR HVWDEHOHFH D P HIV D HRIX DROBAVDHOW D Y
RX PDQWLGR HP XP DTXtIHUR 3,1172 H $/0(,'$ UR%5$6,/
PtQLPRV QHFHVViIULRYVY DR DFRPSDQKDPHQWR & R EMRQUGILKQM
LQFOXHP S+ WXUELGH] VYyOLGRV WRWDLYV 5 H ¥R O K LRAURPH \
WHUPRWROHUDQWHYV

3DUD +LUDWD HW DO D JUDQGH SUREQHKRIWLFD
UHFHEHP D GHYLGD DWHQomR SRU SDUWHHGRAEKUWLRD I
LPSRUWKQFLD GHVVH UHFXUVR $SHVDU GDRWXL QBQdD IKGHM
UHEXUVR p SUHFIiULD D JHVWMmMR GRV DTXVIXIHRWHHSO B H Q b
SROXLomR IDOWDP UHGHV GH PRQLWRUDRB RXRMWR @RV TXHVGE U
9,//%$5

$ H[SORUDomR VHP JHVWMmMR GHVVH UHPRXRYR)ISREWMLD R
HQWUH HOHV D UHGXomR VHQVtYHO G DV RITHN ADGR DU X RXG H-
GH ULRV DOpP GH FRPSURPHWHU DV FDUDFWH®&, /0w, RDV DF

HW DO 2V LPSDFWRV QHJDWLYRV VH GHW IDYDNFPU YLK
ELROYJLFD RX QDWXUDO HQWUH URFKDOLGIX®HH D1 RPH®
DO $',08//$ H :8 6,/9% 3 %$5%26% H 6,/9% $

8PD ERD JHVWMR GHYH FRQVLGHUDU RV RDW YHFW BV RTVX
KtGULFRV VXEWHUUKQHRY VRE DV SU®WVWLHFD W RIPE& DY DLW VY
KXPDQDV WDLV FRPR FUHVFLPHQWR SRSXOHDPIRAWOB GHQ



3HL[RWR H &DYDOFDQWH DILUPDP TXH pR QHFHV\
HILFLHQWH TXH SRVVLELOLWH D FRQ\WHVULYDM B R G/IX \ WKHDQ W,
KtGULFD SRLV HVVH UHFXUVR VXEWHUUKQHRSP D iJXD GRFF

3DUD TXH DFRQWHoOD D VXVWHQWD ELGDGHMGHEHGEQYDDV \
FRPSDWLELOL]DU RV P~OWLSORV XVRV DDUHD\QMWR GR WDWIL¥D
H LQWHJUDGD (QWUHWDQWR DWXDOPHDGH QXR RIXLIQORHF
JHVWmMR GDV iJXDV VXEWHUUKQHDV VHQGR FRQVLGHUD
($7+(5/ H 02(&.

1HVVH FRQWH[WR p SUHFLVR EXVFDU PHWRSROWBHLQD VI
WRPDGDV GH GHFLVMR SDUD JHULU RV UHFXKNRSRYXV®WPLF
HVWLPDU D RFRUUIrQFLD GH VLWXDo}HV FWDWIXRDXU RWH GDL
DPELHQWDLV %2(12 )5(,7$6 H 6,/9e5,2 DORUWDQG
GHFDLPHQWR GD TXDOLGDGH GD iJXD VXERQGIWRQBED i$XD
VXEWHUUKQHDV WRUQD VH IXQGDPHQWDO SDUD DX[LOLDU L

YHUUDPHQWDVY GH $SRLR D *HVWmMR GDV EJXDV 6XEWHUU

'H DFRUGR FRP DV UHJXODPHQWDoO}HV HWRURDVGQRDI
2UJDQL]DomR 0XQGLDO GD 6D~GH 206 D DWW IQOYWLSDUG B F
GDV LQIRUPDoO}HV VREUH D TXDOLGDGH GIDVilRE RHYWDIMTRMHH/
DWLYLGDGHYV SRGHP VHU FRQVLGHUDGDR EREPR IIHUG B RMQW
GH ULVFRV UHODFLRQDGRV j VD~GH SDUIB RV RRQNWHUPXDOMM |
DEDVWHFLPHQWR GH iJXD SRWiIYHO H SDWIRIDXPR @MDIU XD R
WRUQHLUD 0$,2/2 H 3$1786%

$VVLP PRQLWRUDU D TXDOLGDGH GD iJXD WOBEWHDU Kk
VXVWHQWDELOLGDGH GHVVH UHFXUVRHH DWW QXBUXW ISVUIR B €
VLVWHPD SDUD R VHUYLoOR GH DEDVWHFLPHQWIRURWIO® VAVR-
FRQWH[WR GLYHUVDV IHUUDPHQWDYV VXWXIER W FGR W | Bl B/HRF
TXDOLWDWLYRV GDV iJXDV WDLV FRPR BMIMH UG WQRV B R VGH
GH PHOKRUDU D SUHYLVmMR GH iJXDV VXEWHUUKQHDV +866 (

2V VLVWHPDV GH LQIRUPDO}HV XWLOL]|DGRGIKDWVODGHS
VXEWHUUKQHD SHUPLWHP I1iFLO DFHVVRHWH DQX[LEOR@VWQXoV
UHODWYULRYV WpFQLFRV H QD SDUWLFLSDomMR9 I~EHOLFD |



0$5,129,0 1R HOQOWDQWR SDUD IDFLOLWD G DGRYDWR D Qrt
VH LPSUHVFLQGtYHO R XVR GH WHFQRORJLDV H PRGHORYV P

&DUYDOKR HW DO HQIDWL]DP TXH BURDDNHANPHWSOFU
FRPSUHHQGHU RV DVSHFWRYV GRV UHFXUVRYV nKRGIOBFRBR X PIDS |
JHVWmMR GH ORQJR SUD]R *XLPDUDHV DERVUGD TXI

FRPSXWDFLRQDLY H PDWHPiIWLEDV SHUP LW MR MDX R HDDDH.\f DVGr
PRGR HILFD] H LQWHJUDGR SRLV SRVVLEDDLWD HPRYEOD
GLiULD H RX PHQVDO

2 SULPHLUR PRGHOR PDWHPiIWLFR GH TXDOLGDGH GD iJ
H FRP GHFRUUrQFLD GR DGYHQWR GD FDSDFLB DGHREX\SWRTF
GRV PRGHORV PDWHPiIWLFRV YLHUDP D BHFDWLWKUP IPRRIGH @
ELROYJLFDV HQWUH RV SDUKPHWURY GH TXDOLGDGH GH iJX

OpWRGRV GH DOWD WHFQRORJLD LQFOXLH @R RHIGH G R
FRQMXQWRYV )X]]\ VMR FDGD YH] PDLV DSOHFEDG RW GD EIDRQDY
DR PHLR DPELHQWH XPD YH] TXH HVVHVHRRWRGRR @ hi RT PHE
DPELHQWDLV %5%$+,0 %28*+$5,28 H %285,

2 LQGLFDGRU p D FKDYH SDUD UHSUHVHNGWRWU RBH |HRQ{P
FRPSOHWD H FRPSUHHQVtYHO WDQW FE3IXD @V RVRPWDIE RUSH
HP JHUDO $ H[LVWIQFLD GH ERQV L Q & HRDRSWR GHVi DADX D P RY
R SURJUHVVR HP GLUHOmMR DR FXPSULPHQWRLE DM PBWDR/Q®HK
DR WHPD 95%$ H /,3321(1 81(6&2

'HYLGR D iJXD VXEWHUUKQHD VHU GH SYDLWW R U HWMp FRLPFD
POWRGRV TXH DX[LOLHP D LQWHUSRODU GIRSH H'XHUPHDO R UD
LQFHUWH]D GRV SDUKPHWURY HVWXGDGRV OBDUDR,AWs® & .

DILUPDP TXH QRV ~OWLPRV DQRV SUR BWHP DW \DRREY. H®
FRP D DGRomR GH WHRULDV GH FRQMXQWRYV )®L]G DIGHFQRL (
iJXD ,4$ GHYLGR D UHGXomR GD LPSUHFLVMR XWLOL]DGDYV

'H DFRUGR FRP 6LOYHUW D OyJLFMYRIP\YERBEWR &
tQGLFHV H LQGLFDGRUHY DPELHQWDLV GH/ XFRP KRQUP 0. §RE XU
D LQFRPSDWLELOLGDGH GH REVHUY I®®RUHLP SIOH F HWRIVG DG
DO DILUPDP TXH RV VLVWHPDV )X]]DW RP SWO.IE@H XI\D P @ |
SDUWLFLSDWLYR H HP GLYHUVDV iUHDV D P EMHQRV D P& L\M R MV
PHLR DPELHQWH H UHFRQKHFLPHQWR GH SDGU}HV



$ XWLOL]DomR GD OyJLFD )X]]\ LQLFLRXDVH DXNDGD il
SULQFLSDOPHQWH SRU HUURV GH FROHWDKG& URIG RD y KIHVR
H SURFHGLPHQWRY GH LQIRUPDWL]DomR DI@$,1 HW H\OVHV
PRGHORV JHUDUDP GDGRV PDLV SUHFLVRV H]JKRP X®HVHPS|
IHUUDPHQWD TXH SRGH VHU XWLOL]DGD SDUD DYBRDQBMR WD
D DGHTXDomR GRV SRoORV 6,1*+ HW DO <$6((1 HW DO

6LQJK HW DO DERUGDP TXH SDUD IWBPDEPH®H Ro®
KtGULFRV D OyJLFD )X]]\ p R PpPWRGR PDLV LQGLHFDIGIRQ BIR
DUWLILFLDO TXH IRUQHFH XPD WpN@QIRF QD WDO\S\OLUDFDb@A!|
QRV SDGU}HV GH TXDOLGDGH GD iJXD VXEW DSDEQBD GHR/UGS
FODVVLILFDomR HVVD IHUUDPHQWD SR%HU B H UD B SLOQ) DGV H
UHODomR DR OLPLWH GH FODVVH GDV iSO WHWXEWHUUKQHD

$ WPpFQLFD GH OyJLFD )X]]\ p LG MOUR\SXUGURLGROL VKW LG
PPWRGR ODPGDQL FRPR VLVWHPD GH DG HIGR oSDRJ DX\ U DHOMF
WRGR R FRQKHFLPHQWR FRQWLGR QD IRUPD BE<YHHIDV 6H
DO ( 0$0'$1, H 6 $66,/,$1 3DUD 6LQJRWDN DO
ODPGDQL p R PpPWRGR GH )X]]\ PDLV XWLOL]DGR SIXDD/ UHVR
VXEWHUUKQHDV SRLV HVWD OLGD HIBW DYjDFPIHLD¥ MW F R P] D ofR
UHFXUVRV

7THRULD GRV &RQMXQWRYV )X]]\

$ WHRULD GRV FRQMXQWRYV IX]]\ IRL GHVHQWHRRWLGR SC
SDUD LQIRUPDoOo}HVY TXDOLWDWLYDV %$5526 ( %$66%$1(=,
WHRULD TXDQGR WUDEDOKRX FRP SUREOHPDV GHLFODWMVLII

EHP GHILQLGRV &+$9(6 H DILUPDYD TXH DHWHRWLGDG |
HIHWLYDPHQWH QR GHVHQYROYLPHQWR GH IHUUBDRHQWDV
HW DO [ =$"(+ ($1*

&RP D SRVVLELOLGDGH GH XP WUDWDPHQWR ULJRUR)
FROQMXQWRYV IX]]\ SHUPLWHP TXDQWLILRDWHBQHVHOW PHV DLW
TXDOLWDWLYRV SRU PHLRV GH SDODYUDV RSHURQWHQGR VI
DYDOLDomR GH FRQFHLWRY QmR TXDQWROLFiYHL®$03%, HW |
),/+2 HW DO



(VVD WHRULD WHP FRQWULEXtGR SDUD D M UPK\O®H DR
DSOLFDomR HP HQJHQKDULDV LQWW®RJEMFS D RAHVVIRY LODLO) L
DPELHQWH GHQWUH RXWUDV (VWXGRV IRUDP WHRQID DGR V
HP RSHUDo}HV FUtWLFDV GH YRR SRU 3HWHU HW WDL®O C
SRU &RUUHD HW DO QR JHUHQFLDPHQWR GHXHRHUJLD
SDUD R PRQLWRUDPHQWR GRV LPSDFWRYV DPELHQWDLYV

'LIHUHQWH GD WHRULD FOiVVLFD GH FRQGXIQWRGSDTRH
LQFOXVmMR GH XP GHWHUPLQDGR HOHPHQWR QR FRQMXQWR
$ WHRULD GRV FRQMXQWRYV IX]]\ HP XPD D DRSUGD GHDRS P DELHY
DYDOLDU TXH DOJXQV HOHPHQWRYV VmR PDLV WPHPEURY GH
LQGLFD R QmR SHUWHQFLPHQWR H R WiGE8EBEWHRYNLFHQWHR
YDORUHV LQWHUPHGLIULRVY HQWUH H %$5526 %$66%$1(=,

1HVVH VHQWLGR SRGH VH FRPSUHHQGHU D WHWWR D GR
GD WHRULD FOIiIVVLFD $ )LJXUD UHSWNHARWDPGR PEMIRDG
GXDV WHRULDV FOiVVLFD H IX]]\ (QHXPIPHR VOR GR REIMH \
HVWXGDGR p R X SUHWR RX EUDQFR YHUGDGRLUR F
OLQIJXLVWLFDPHQWH HVFDODV GH YDORUW YW GEIXG/F DF HK
SRVVtYHLV RV YDORUHV LQWHUPHGLiUWRYF LAO@EPH CRWEHE YD
GHULYDQGR DWp FKHJDU QD FRU SUHWD RVRHVPR DFRQ
FDUDFWHUL]DQGR XP GHWDOKDPHQWR G I@WRUFRR QRMJIXIHVWH
7HRULD )X]]\ 6,/9% -01,25

JLIXURRPSDUDWLYR HQWUH D /yJLFD &OiVVLFD H /

Logica Classica  Ldgica Fuzzy
YRQWBH/9% -01,25

$ VHIXLU VmR DSUHVHQWDGRY GH IRUPDLEUHNMD QBEARJ
HVWDEHOHFHU XPD OLQJXDJHP FRPXP SDUD RIrREMWHQGL
GHVHQYROYLGRY QHVWH WUDEDOKR 3®H L DI HOrER O DXOW R
IRUDP R GH %DUURV %DVVDQH]L H/RGZLFN SHGU\F] H



&RQFHLWRYV IXQGDPHQWDLV

8P FRQMXQWR FOiVVLFR p GHAVIEGHWVIRQSEB O DS RWQ omR

lsex €A
‘uA(x)_{OsexeA

QD TXDO O p XPsXPIMWXHEFRRDMXQWR GH 8
$ IXQAMRFRP GRPIQUPDIHP FRQWLGRERSQRQBR O M XIQXW RX P
HOHPRGOWW# AIRD@GRL s HQTX® QWR FDUDFWHUL]DTXIPXHOHP H (
QmR HWWi HP
$ SDUWLU GHVWD IRUPDOL]DomR H FRQW IQGHRU B Q BIRPRN/
GL]JHU VH XP HOHPHQWR SHUWHQFH HIHWLYDPHQWH D XP |
IRUPDOL]DomR GRV V(X EFFORUDWXVHUR VDIGRM SRU XPD IXQomR G
1,87 \x48%
QD TXDO 8 p XP FRQMXQWR XQ@LYHBNARLGGLFDLRRIJURXY DORU
FRP TXH R HOG®HYWR QR FRQM X\VHQRE RXTIKHr LQGLFD D QmR
SHUWLQEQIFLB I SHUWLQrQFLD WRWDO DR FRQMXQWR
1HVVH VHQWLGR WHRULD GRV FRQMXQWRV IX]]\ SRG
HOHPHQWR SRGH SHUWHQFHU D PDLV GBILXPGHURK BUHXSRUW
VXDV FDUDFWHUtVWLFDV GLWDP R JUDX GH SHUWLQrQFLD F
$ IXQomR GH SHUWLQrQFLD FDUDFWHUL]R ISRGHLYBBH
H[SUHVVR GH YiULDV IRUPDV FRQVLGHUDQGRU B HHR HDWO
WULDQJXODU JDXVVLDQD SVHXGR H[SRQHQFXDD WOIRRWE
DOJXQV WLSRV GH IXQ0}HV GH SHUWLQrQFLD
JLIXUDXQo0}HV GH 3HUWLQrQFLD D 7ULDQJXODU E 7UDSH

08 =mmabe s nal fe Rl nmdlom=aad  fEksssskascbboas e g e se
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$V RSHUDo}HV SDGU}HV GH FRQMXQWRYV IKKRHQWHR GHQW
VXEFRQMXQWRYV IX]]\ 'DGRV GRLV RX PDLV FP@MKOQWHRN 1>
FRQMXQWRYV GH PRGR TXH SURGX]HP XP ~QLFR VXEFRQMX
VXEFRQMXQWRY GDGRV $ SDUWLU GD VDREK B DoV HBW B 8§ UALRH@N
DOJpEULFDYV SDUD RV FRQMXQWRYV IX]]\ 2 BEWGDK DR HHPVIRF
HVFRSR GHVWD GLVVHUWDomR PDV MRV DGH RDHUIQM D G 20\D W
IRGZLFN SRVV H 3HGU\F] H *RPLGH

8PD YDULIYHO FXMRV QRPHV VmR YDORNGLY GHMHUERGIND:
OLQJXtVWLFD $ QRomR GH YDULiIYHO O LDQ WtV \WQDAND DG\ P
GH FRQMXQWRYV IX]]\ SRLV HVWDV Y DUEDWH IS\D UDN EO UDPW E
IHQ{PHQRV FRPSOH[RVY RX PDO GHILQLGRV &RQIRUPH SUR.
XPD YDULIYHO OLQJXtVWLFD p FDUDFWHUL]DGD SRU XPD TX

; 1RPH GD YDULiIYHO

7; &RQMXQWR GH WHUPRV GH ; RX VHMD RWIRRWXQYV
GH ;

8 8QLYHUVR GH GLVFXUVR

* BHJUD VLQWiIWLFD JHUDOPHQWH XREDGHUDFRNWIR-BPBD
FRPSRVLomR GH WHUPRV GH 7 ; FRQHFWLYRMWNROYJLFRYV
PRGLILFDGRUHV H GHOLPLWDGRUHYV

0O 5HJUD VHPKQWLFD SDUD DVVRFLDU D FDGBPY®DORU J

2 FRQFHLWR GH YDULIYHO OLQJXtVWLWBPDNMNKQB DLRH B W
IX]]\ &RPR p DSUHVHQWDGR QD SUy[LPD VHOBODRJHHUWY\GMLC
FRQWUROH IX]]\ BHUPLWLQGR DVVLP HLO®FE& R SRAEMHEF IKIDE L \DW
GH XP FRQMXQWR GH UHJUDV IX]]\ 6( (QWmMR . 3$®G&&2 H 6
H *20,'( 0$0'$1, H $66,/,%1

6LVWHPDV %DVHDGRY HP 5HJUDV )X]]\ 6%5)

8P 6LVWHPD %DVHDGR HP 5HJUDV )X]]\ 6%OWR GH BRI
FROQMXQWR GH HQWUDGDV SDUD XP FRQMX@W R\GiHJ N DYGIDR FS
HQJHQKDULDV FLrQFLDV DPELHQWDKVVRYr®EGDVFR VD WG
QHFHVVLGDGH GH DSHUIHLORDU PHOKRUDUGH R )G HX G B BIP\HW
GD JHVWmR



3DUD D HODERUDoOomR GH XP 6%5) XWLOLJDQRR RXPMNIARC
PYGXORV $ HQWUDGD GRV GDGRV p GHQRROQDREW GK]HDVHL
UHJUD GH LQIHUrQFLD IX]]\ H SRU ILP DPEpPPGBRBRV G
GHIX]]JLILFDomR FRPR PRVWUD D ILJXUD
)LIXUDYGXORYV SDUD D HODERUDomR GH 6LVWHPDV %DVH

Base de
Regras

Médulo de l Modulo de

S — =

Fuzzificacio Defuzzificacao
Inferéncia
Fuzzy
JRQWH $GDSWDGR GH 6DQWRYV %DUURY H %DVVDQH]

OyGXOR GH )X]]LILFDomR

2 PYGXOR GH )X]]LILFDomR p XP RSHUDGRU UHWE®RQVIiYH
FRQMXQWRYV )X]]\ FRP GRPtQLRYV DSURSULDGR\D ®RRFIWR G
YDULiYHLV GH HQWUDGD GR 6%5) VMR PROGDGDW SRU F|
%$5526 %$66%1(=, H /2':,8&. S8WLOL]DGD LSDH\D Q\ WD G RI
GDV HQWUDGDV HP XP JUDX GH SHUWLQVG®PLSHDWUQ EXAIQDG F
FRP WRWDO SHUWLQrQFLD 0$//,. 0,6+58WLY®RS/GHWWDOHW
REWHU RV JUDXV GH SHUWLQrQFLD SDUD RV VXEFRQMXQWR

$ IX]]JLILFDomR HQYROYH D FRQYHUVMRGRBDPR &H ORI YHL
FRQMXQWRYV IX]]\ FDUDFWHUL]DGDV SRU VXDV LUKRW}HV
6$1726 HW DO 6,1*+ HW DO $ YDULIYHO DXBJX
H[SULPH HP YDORUHYV TXDOLWDWLYR H TXWROWQFDWLRR VH
YDULIYHO OLQJXtVWLFD VHUi IRUPDGD SRU XPD YDULiIYHO |

3RU H[HPSOR FRQVLGHUDQGR D YDULIYHO OD@JXtVW
KLGURJHQD{QILF®GR GH D DVVXPHP VH VHXV WHUPRV O
%DL[R $FHLWiYHO H ,QDGHTXDGR $OWR (VR HOWH YRGRVLUX-QMW!
IX]]\ FRQIRUPH PRVWUD D )LIJXUD



JLIXUDPDULIYHO /LQJXtVWLFD GD $OWHUDoOmR GI

| Termos Linguisticos |

‘Inadequado Baixo Aceitivel Tnadequado Alto

Grau de Pertinéncia

o 1 2 3 4 5 8 8 El 10 11

Alteracie do pH

JROQOWH $XWRULD 3UySULD

$ FRQVXOWD D HVSHFLDOLVWDV QRWVVD FWD®DDKI[IGHL |
IRUPXODomR GDV IXQo}HV GH SHUWLQrQFLD SDUD FDGD FRC
12", &. &RP RV WHUPRV OLQJXtVWLFRV HV@WR BHWH FLG

SRGHP VHU HVWDEHOHFLGDYV

%DVH GH 5HJUDYV

$V UHJUDV GR VLVWHPD GH LQIHUrQFID GR]]6%ERPIS}H
UHSUHVHQWDP DV UHODO}HV HQWUBQGF D IEQWH O5GID FRH) K/X
GR VLVWHPD 1(9(6 HW DO e LQOWHJUDGOHIM®RURSURSR
GH PRGR JHUDO VmR GD IRUPD

6HL+ # AT ¢a4aAF

(QWARR $AA $aaaAnB

,QIHUrQFLD )X]]\

e QHVVH PYyGXOR TXH FDGD SURSRVLomRSRU]P idLIRY G D D
UHJUD V GH LQIHUrQFLD IX]]\ GHILQLGD WVLYQ@EH\WV\DRVGRDWIH
GHVWH PyGXOR SRLV IRUQHFH D VDtGD IX]]\ D VHU DGRWD((

3bUD HVWH HVWXGR VHUiIi DGRWDGR R PHWPGR XIRLOLQI
UHODomR IX]]\ ELQIULD EDVHDGR QD FRPSRBVRK®H6RIAH=LQIHU

H /2", &.



'"HIX]]LILFDomR

$ GHIX]LILFDomR FRQVLVWH HP FRQYHUGWH U HD®D tYIDOR
FULVS ([LVWHP GLYHUVRV PpWRGRV GH GHIERHRWUWFROGHR R
&HQWUR GRV 0i[LPRV H D 0pGLD GRV 0i[LPRV RWPQ@HMWM ARQI
IRGZLFN R FHQWUYLGH p R PDLV XWLOR]DZ:GRHB®WWVRRGWF
FDOFXOD R FHQWUR GH JUDYLGDGH GDtGDVGR IVEXIVS FRD G)b
(6&277E H %(&&%$52

0(72'2/2*,$

(VWH FDStWXOR DSUHVHQWD D HODERWDDOXIROG B PRHS B 6
VXEWHUUkKkQHDV H RV SURFHGLPHQWRY PHWRGROYJLFRV SD

1DWXUH]D GD 3HVTXLVD

$ SUHVHQWH SHVTXLVD FODVVLILFD VH FRQM UPHLWX\DU
H GHVFUHYH DV FDUDFWHUtVWLFDV GR LFDRXRY B K FGHUILR 8 RH
IX]]\ EHP FRPR H[SORUDWYULD SRLV WRUWQMDY SIUREOH
VXEWHUUKQHDV PDLV H[SOtFLWRV 352'$129 H '( )5(,7$6

$ SHVTXLVD GHVFULWLYD UHDOL]D FDUDHWHU L)BODR }E
HQWUH DV YDULIYHLVY HVWXGDGDV *(5+$5'7 H S&HWI(X53% D
H[SORUDWyULD WHP FRPR ILQDOLGDGH GHWHLQWROYRRP H
IRUPXODomR GH SUREOHPDV PDLV SUHFLVRV SHWPLWLQG
HQTXDGUDP QHVVD FDWHJRULD SHVTXL\GD\G A XAHR P RQW Q PP BIC
SHVTXLVDGR *,/ * 6(//7,= HW DO

%XVFRX VH HYWDEHOHFHU R HVYWDGR GD DDWHD MRHE UH
ELEOLRJUIILED SDUD H[SORUDU SHVRXLSREOLFDGR\D GIPVS Sk
LQGH[DGRYV QD EDMWE RH GLOLGRBEHBDpP GH WHVHV H GLVVHL
QDFLRQDLV H LQY2KHYQHAHRYDEPWHQWND ~WLO SDUD FRQVWUX
FLHQWtILFDV UHYLVWDV FLHQW!tILADYH\SHK\LV)OL VOGIRHWNY Si
FKDYH RX WHUPRV (&. :$/70$1 IRL X W LUGHU | 0GRS [$ DARDV
SHULYGLFRV GHVVH HVWXGR

(P UHODOomR D WpFQLFD DERUGDGDP DFRRRTEHVIDE RD GDA
TXDOL TXDQWLWDWLYD RQGH RV GDGRW PROMMOLGRVMIR GBHF



HVWUXWXUDGRVY H HVWDWtVWLFRV GH/ RDQIX WH] B \DVE XOE R DE&H
SRLVY D PHWRGRORJLD DERUGDGD IRL DSOLHDWD 3R B XRELVF I
RV REMHWLYRV SURSRVWRYV IRL XWLOL]DGUWLDo@R LG ERIGL

'HVVD

IRUPD D SHVTXLVD IRL GHVHQYROYLGD VHJIJXLQGR R

J)LIXUDOX[RJUDPD GDV (WDSDV GR (VWXGR

CARACTERIZACAO E DELIMITACAO DA AREA DE ESTUDO
(Descrigdo dos aspectos ambientais, geograficos, sociais ¢ abastecimento de agua local)

DADOS

(Obtidos através da Companhia de Agua e Esgoto do Ceara- CAGECE)

"(7(50,1%$d-2 '$6 9$5,E9¢(,
"((175%'$

'"HILQLomR GDV 9DULI

9$5,E9(,6 /,1*8E67,&%$6 |'(

(175%'$
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&DUDFWHUL]DomR GD iUHD GH HVWXGR
$VSHFWRV *HUDLV

2 PXQLFtSLR GH -XD]JHLUR GR 1RUWH HVWID&RFDOI

FRRUGHQDGDV 72 DR 6XO H z D B RGIMMWIHQ D QG/RY & ID(
)LIXUD R PXQLFtSLR SRVVXL XPD iUHD GHPDGDWP®Q WP
KDELWDQWHV RQGH UHVLGHP HP iUHD SWRERED QD

UHVLGrQFLD GH SHVVRDV
2 ' HSDUWDPHQWR GH (FRQRPLD GD 8QLYHUVLGDGH 5HJL

HQWUH RV DQRV GH H R PXQLFtSLR VWPBRYRYO QM D GWF
HVWDGR GR &HDUi VXSHUDQGR DV FLGDGHV ®@H 6REUDO H
6$1726 2IHUHFH FHUFD GH SRV W R VHGE HW/p B EM O k

PDLRU SURGXWR LQWHUQR GD UHJLMR PHWURSROLWDQD G
J)LIXUDRFDOL]DomR GD EUHD GH (VWXGR * -XD]HLUR
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YJRQWH $XWRU

-XD]JHLUR GR 1RUWH p FRQVLGHUDGR FRPR R SROR GH
VXD IRUWH H[SDQVmMR QDV iUHDV GH PRRWYMWWPR MR FRY EDRL
FRQVXPLGRUHV GD PDFURUUHJLMR H U BBH EMDP&RHWDRP E DR |
%UDVLO ),*8(,5('2 HW DO /,0$ /,0$



$VSHFWRV $PELHQWDLYV

&RP UHODomR DRV DVSHFWRYV DPELHQWOWR EMDWL QB NVWH
QD EDFLD KLGURJUIILFD GR 5LR 6DOJDGR 2 SHUtRGR FKX
SOXYLRVLGDGH GH PP H WHPSHUDWXUD PlplGD IHWHO O fLC

FRUURERUD TXH D FLGDGH DEULJD IRQWHYV GIRLMKD H I
SURSRUFLRQD EHQHItFLRY SDUD D PHOKRULDF WDV HKXPHQWE R
HFRQ{PLFR H VRFLDO

2 PXQLFtSLR p FRQVWLWXtGR GH VLVWDB RHW IGBY D TKtGHJ
VXEWHUUKQHD VHQGR D iJXD VXEWHUUKQXD]BLSBLQR LISHDWD\
HVWi LQVHULGR QR *HRSDUN $UDULSH H DEULPEDREIDUT.
7(,;(,5$ HW DO

'LVSRQLELOLGDGH +tGULFD

'H DFRUGR FRP D &RPSDQKLD GH *HVWmMRD3H 5HFXI
&2*(5+ QD UHJLMR PHWURSROLWDQD GR &DULULLWWRW[SO
GH iJXDV VXEWHUUkKkQHDV H -XD]J]HLUR 88H 1RUWMH GWHFDEOS
SRSXODFLRQDO &2*(5+

2 6LVWHPD GH 6DQHDPHQWR 1DFLRQDO ®RLUPD T
PXQLFtSLR DEDVWHFHP FHUFD GH DEDEIWHFQWH@ WRRE I
GD SRSXODomR XUEDQD )LJXUD

JLIXUDEQGLFH GH DEDVWHFLPHQWR GH -XD]JHLUR

| Indice de stendimento de Agua daPopulaio em 2010 | | Indice de atendimento de Agua da Populagio em 2019 |
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= Dowla:;bo stendida de 6.000 2 19.900 [T Populacio Atendida de 5,500 a 25,000
I Populagio atendida de 19,800 @ 113.000 B Populacio ftendida de 21.000 o 131,000
B Populacio atendida acima de 113,000 B Fopalacho Atendida Acima de 131,000
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2 DEDVWHFLPHQWR GH iJXD HQFDQDGD HFPomRDWHQGL
SDVVRX D DWHQGHU WHQGR JUDQGH DYD®oR QD
DEDVWHFLPHQWR GH iJXD )LJXUD
BHIJXQGR D FRPSDQKLD GH iXXBSH(&VIRWR RS R XLV DSALA
SRVVXL SRORV WXEXODUHV 37 GLVWULEXtGRWRQR VHX
RSHUDomR H FRQVHUYDOomMR VmMR VHSDU® RRIWWR V8P $VOSR/\WM
32$ FHQWUDO HP FDGD iUHD Ki XP WpFQVNWNR T SHR ORFR P)3.D0 R
2V WpFQLFRV DLQGD FRQWDP FRP D CPMKBDHGH YRS\HWD (
SUY[LPDV DRV SRORV SDUD GDU VXSRUWH D TXDOTXHU HPH
2 3RVWR GH 2SHUDomR FHQWUDO SRVVXL DWRUYR@ DRV
H FHUFD GH OLJDO}HV DWLYDV TXH V#HRHPRRV \8R UQ BID3M
EDLUURY FRPHUFLDLV GR PXQLFtSLR HPRV BRoRVSRBXVRVRRA
OLJDO}HV $ iUHD GR 32$%$ OHVWH FRQWpP SRORV DWL
J)LIXUDRFDOL]DomR GRV 3RORV GH -XD]JHLUR GR 1

Localizacéo do Pogos de Juazeiro do Norte

JRQWH $XWRU

3DUD 3HUHLUD R PXQLFtSLR GH -XDDWRUBHSBROoIRU)
SDUD JDUDQWLU D TXDOLGDGH GD iJXD RIHUWDIEMH | WRYSHKK® |
TXH R XVR GD iJXD GH -XD]J]HLUR GR 1RUWH IR PRPUDD G B VYR \GH
GD SRSXODomR



3DUD DSOLFDomR GR tQGLFH GH TXDOLGDGRIXGHH iJXD
PDLV
IDJHU PDLRU FREHUWXUD GD iUHD GH HVWXGR PWXRM BGBLLIP Q (
'HVVD IRUPD IRUDP HVFROKLGRYV SRoRV GHHOGD 3 RWWHR/ (
SRoRV DSUHVHQWDP GLIHUHQWHY SURIXQGLGDGHV H YD]}H

DQDOLVDU

GRV SRoRV YLVDQGR FREULU XP YDOR

&DUDFWHUL]DomR GRV 3R0ORV (VWXG

3RoORV 3RVWR GH 2SHUDomR GH EJXD 39R]¥Q@GLEORWD ®D

7DEHOD
32! &HOQ
32! &HQ
32! &HOQ
32! &HQ
32! &HOQ
32! &HQ
32! &HOQ
32! &HOQ
32! &HOQ
32! &HOQ
32! &HOQ
32! &HOQ
320 2H\
320 2H\
320 2H\
320 2H\
320 2H\
320 2H\
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320 2H\
320 2H\
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320 2H\
32¢ /(67
32¢ /(67
32¢ /(67
32¢ /(67
32¢ /(67
32¢ /(67
32¢ /(67
32¢ /(67
32¢ /(67
32¢ /(67
32¢ /(67
32¢ /(67

)RQWIXWR U

,QIRUPDoOomR QmR GLVSRQtYHO



&DUDFWHUL]DomR GR VLVWHPD GH HVJRWDPHQWR VDQL

'H DFRUGR FRP R 6LVWHPD 1DFLRQDO GH 6QIRUP®OomR \
PXQLFtSLR SRVVXL OLJDo}HV DWLYDV GH HVDRWRYV D\
PROQLWRUDGR SHOD FRPSDQKLD GH iJXD H HVIROLRV G K HELC
-XDJHLUR GR 1RUWH SRVVXHP HVJRWDRHXWRFYBIOR WMIQUW R H (
SLRUHV SRVL0o}HV QR UDQNLQJ GR HVWDGR 75%7% %5%$6,/

'H DFRUGR FRP R UHODWYULR GH HVJRWERBYWR VDQL
GRV HVIRWRV FRUUHVSRQGHQGR D XPD YDJmR GH DSURJL
JHUDGD GH NJ "%2 SRU GLD UHFHEHP FROHWD H WUDWDPH!

20LYHLUD DILUPD TXH D IDOWD GH HVIJRWWRHQW
RIHUHFH JUDQGHYVY ULVFRV DR VLVWHPIDSGOIP B WHWERUP M
HILVWrQFLD GH HVJRWRV D FpX DEHUWR H R XVR GH IRVVD\

&ROHWD GRV 'DGRYV

2V UHVXOWDGRY GDV DQiIiOLVHV GH iJXD EUXWD IRUDP I
RXYLGRULD GR (VWDGR GR &HDUiIi H SURPRYHUDRQ@MMMWFXVV
HDOLWHUDWXUD $V FROHWDV IRUDHFQWHDDRELGRW B R UX WD
Prv DUPD]JHQDGDV HP UHFLSLHQWHYV D GHIX\DSERUMW SR\ GBI
ODERUDWYULR UHJLRQDO GH DQIOLVHV RVQRRPEXRIPALIEDR G
-XDJHLUR GR 1RUWH 2 SHUtRGR GH FROHWD IRL GH

PHQVDO
$V YDULiIYHLV GLVSRQLELOL]DGDV SHED WBPEpR VH\RYI
FRQWHPSODGDV QD 5HVROXomR &21%$0$% Q7% HTXH GL

GLUHWUL]HV DPELHQWDLY SDUD R HQTXD GouDRP FG@W Ri J SW"
VXEWHUUKQHDV %5%$6,/

$V YDULIYHLY PRQLWRUDGDV SHOD R®RV&WHV IZWEWL)
PPWRGRV DGRWDGRV SHOD FRPSDQKLD SDUD ORRPSPRACRM P
HVWmR DSUHVHQWDGRY QD 7DEHOD



/DEHOD 9DULiYHLV PRQLWRUDGDV H PpWRGRYV

8QLGDG 9DORU O0i[l

9DULIYHLV PHGLG 3HUPLWLGR OpWRGR
7XUELGH] X7 7TXUELGtPHWUR
6yOLGRV 'LVVRC PJ / &RQGXWLYtPHWUR
S+ B SKPHWUR
1LWUDWR FR PJ / (VSHFWUR
1LWULWR FR PJ / (VSHFWUR
&ORUHWR PJ / 7TLWXODomR
&ROLIRUPHYV 103 P $XVIQFLIOpWRGR &URPRJrQLF
(VFKHULFKLLC 103 P $XVIQFLIOpWRGR &URPRJrQLF

JROQOWH $XWRU
B 6HP XQLGDGH GH PHGLGD
ImR GHWHUPLQDGR SHOD 5HVROXomR &21%0$% Qf
9DORUHYV Oi[LPRV BHUPLWLGRY SHOD 5HVROX0omR &21%0$% Qf

JRUDP UHDOL]DGDV DQiOLVHV GRV GDGRMWMHPH \GWMUD LV
H DQIiOLVHVY PHQVDLVY HQWUH DEULO GH DVWEAR KB IHDGD
SRoR HP FXPSULPHQWR DR HVWDEHOHFLGR SHOD 5HVROXo
VHU FROHWDGDV H DQDOLVDGDV D TXDWOHRHDGHU AP HINXVD
PHQVDOPHQWH $V FROHWDV IRUDP UHDBOLRNGDNVHEF &HUNMRDC
D PDLR HQR SHUtRGR GH HVWLDJHP UHIHUHQWH DRV GHPD

ORGHOR )X]]\ SDUD R tQGLFH GH 4XDOLGDGH GH EJXDV 6.

(VWD VHomR GHVFUHYH DV HWDSDV GHIRRIQ\DBOX6E DB RG
DRV SDUKPHWURY GH TXDOLGDGH GH iJXD VXEWHRRQXWHP® G
RV VHIXLQWHVY WySLFRV VHOHOomR ®D\ELYVDH IGMHLNJIGEWH QW
H GHIX]JLILFDomR

'"HILQLomR GDV YDULiIYHLVY GH HQWUDGD

3DUD D HVFROKD GDV YDULiIYHLV GHRKQMWURREPIR SLHIB IR ¢
R EQGLFH GH 4XDOLGDGH GDV EJXDV % ,4$%$ BUBUDMR R@DO
6DQLWDWLRQ HRBEQDSWDR® SDUD HVWH HVWXGR DEUDQJ
VXEWHUUKQHDYV

$V YDULiIiYHLVY GH HQWUDGD GR VLVWHPDL VYRUWPOHYFRD
PRQLWRUDPHQWR GD TXDOLGDGH GD iJXD IHVW BEHOHDF LGB (
SDUWLU GR OHYDQWDPHQWR ELEOLRJUIILFR H GD 5HVROXo!1



$V YDULiIYHLV IRUDP GLYLGLGDV HP WHUV ROXBRR I12VLE
GH 6yOLGRV 7RWDLV 'LVVROYLGRV H 7XUELGH]DWR DHUB® RRU |
R JUXSR TXtPLFR H ( FROL H FROLIRUPHV WRJDD IDVERHYFX S R nt
GRV JUXSRV GDV YDULiIYHLV H VXDV UHVSHFWLYDV XQLGDC

4XDGUR 9DULiYHLV GH HQWUDGD GR PRGHOR IX]]\ S
*UXSR 9DULiIYH| 8QLGDGH GH OHGLGD
6yOLGRYV o0
JtVLER LVVROYLG
7XUELGH X7
S+
1LWULW PJ /
AXtPLF
1LWUDV PJ /
&ORUHV PJ /
( FROL 103 PO
%DFWHU
&ROLIRUPHK 103 PO

YRQWHKWR U

(ODERUDOMR GD $UTXLWHWXUD *HUDO GR ORGHOR )X]]\

1D SULPHLUD HWDSD IRUDP GHWHUPLQD®IRV SIDW Dr DU
GHWHUPLQDOomMR GR tQGLFH GH TXDOLGDGH GD iJXD VXEWH!

(VVDV YDULiIYHLV IRUDP DJUXSDGDW SRWP HDVPHW H UMV
TXtPLFD H EDFWHULROYJLFD SDUD IDYRUHDRHB BURRGNURJ
FRQVWUXomR (VVD HVWUXWXUD HP GLMHHGWYIMWRHYUP SKOR IEB
GLPHQVmMR 4XDQGR QmR RFRUUH D VHSDUDdJAdmMRXGCOWBGYHD HI
HVWDEHOHFHU D EDVH GH UHJUD FRUUHWBD PHRGWB RSUHMXG

'"HVVD IRUPD SDUD FDGD GLPHQVmMR IRL KRRMWUXtGR >
GDQRGR RULJHP D DJUHJDomR GH f QtYHO TX&DSHX®BLWH
VXEWHUUKQHD QDV GLPHQV}HV DYDOLDGDYV

1D VHIXQGD HWDSD DV VDtGDV GHVVHVLFIRWW H R DR/L FRU
H EDFWHULROYJLFRV WDLV DVSHFWRW I RRIRIDFRQIG ® R QW
GR PRGHOR $ DUTXLWHWXUD JHUDO GR PRGHOXDBWUD JI
6 XEWHUUKQHD FRP LQIHUrQFLD )X]]\ HVWi DSUHVHQWDGD Q



t
JLIXUBUTXLWHWXUD *HUDO GR ORGHOR )X]]\ GR tQGLFH GH
) X\

... SIF 1°
Nivel

Fisicos

Indice de Qualidade de
Aguas Subterraneas

Quimicos

Bacteriolégicos

JRQWH $XWRU
&RQVXOWD D HVSHFLDOLVWDYV

3DUD IRUWDOHFHU H YDOLGDU DV IRQIRHPDA}IDG O X |
SHVTXLVD MXQWR D SURILVVLRQDLY GIXDWHWDXEW HXWK QAT
WUDEDOKDP HP FRPSDQKLD GH DEDVWHFDWHD@EW R WR{ GHX DJ X
VXEWHUUDQHDY GH GLYHUVRV HVWDGRV 6WRLYDKXRHRR 5& R Df
-DQHLUR OLQDV *HUDLV H 5LR *UDQGH GR 6XO
%DUURV H %DVVHQH]L DILUPDP TXH RRRURMEMRLDC
GDV IXQo}HV GH SHUWLQrQFLDFWHSRRWIHEKUWHL R UFPGI\WY WHGDOHVH
DWUDYpV GH VXD IXQomR H TXH D GDFIRQBPGD GBY DS OLFIDR
IRUQHFLGDYVY SHORV HVSHFLDOLVWDY SDUD D FRQVWUXomR
$V SHUIJXQWDV IRUDP UHDOL]DGDV QD WEQRORKLID ¥YWPL
IRUPXOiIULRYVY IRUDP DSOLFDGRVHDWH DY iV H®OD SIHVHDOLRHDQ YR
VROLFLWDGR DRV HVSHFLDOLVWDYV ®SDE&DI IEQIGOM R DARVYHDOR!
TXH QHVVH FDVR VmR RV SDUKkPHWURV BGHWLX®IDM GRIGISRY V
LGHQWLILFDU D ]RQD GH LQFHUWH]D GH FDGD SDUKPHWUR

)X]]LILEFDomR

1HVVD HWDSD DV YDULIYHLY GH HQWUNGDMNW.RRWHSIXGb
GH SHUWLQrQFLD )X]]\ WULDQJXODUHYV GIHWKPD % B ORRG QIX\P p R



HP FRQMXQWR IX]]\ $V IXQo}HV GH SHUWXLD NQWKLO LXWIOR ]\ ¢
YLVWD D VLPSOLFLGDGH GD IRUPD GD IXQomR

$ )LIXUD wuD] FRPR H[HPSOR RV WHUPRYWYH®OHQJRW W\
YDULiIYHLY GR JUXSR ItVLFR D PHVPD PHWRGRORJLD IRL XV

J)LIXUD7HUPRV OLQJXtVWLFRYVY GR JUXSR )tVLFR

e Adequado _

— Adeqoado Medio

- Inadequado

—_— Adequado

Adequado Médio

solidos Suspenses Totais

—— Inadeguado

JRQWH $XWRU

$ 7TDEHOD DSUHVHQWD RV WHUPRV OGqQJIJHOWUIFRLY XXW
FRPR VHXV UHVSHFWLYRV GRPtQLRYV

7DEHOD 'HVFULomR GDV YDULiIYHLVY GH HQWUDGD
. 903 7HUPRYV .
9DULIY ILOIXIVWI RPtQLRV 7LSF 6DtGD
6YyOLGH $GHT: > 7UDS|
GLVVRO Op(F > 7ULDQJXOR
WRWD : \
,QDGH | 7UDSPILR oo
$GHT: > | 7UDSp]L
7XUELG Op(F > 7ULDQJXOR
L QDGH" : 7UDSp]LR
L QDGHTXD > | 7UDS|
S+ Op(F ; 7ULDQJXOR
,QDGHTXDG | | 7UDSp]LR
$GHT: > | 7UDSpﬂi§
PLFR
1LWUL' Op(F > 7ULDQJIXAR
,QDGH" > 7UDSp]LR
LLWUD $GHT: > 7UDSp]LR

OpH 1 7TULDQJXOR




,QDGH" | 7UDS|

$GHT: > 7UDS|
&ORUH Op(f : | 7ULDC
,QDGH" : 7UDS|
(rRou seHnT oo
’ ’ FWHULROYyYJL
&ROLIRL $GHT: > 7UDSpﬁ_LE y
HUPRWR ,CGHTX > 7UDSp]LR
JRQWEXWRU

e LPSRUWDQWH VDOLHQWDU TXH D YDUKXIDGEBR BDUR F
OpGLR $FHLWiYHO H ,QDGHTXDGR $OWR $RHVRDSWYHROK o/
PDQWHU QD IDL[D GH ] 3DUD DV WYoWDPHpY GHROBPE M
XWLOL]DGRVY R WHUPR ,QDGHTXDGR TXDQGR KRXYHIFW SWID
WHUPRWROHUDQWHY HVVDV GHILQLOo}HV IRUDPWHRQVLGHUL

*UXSR )tVLFR

2 YDORU Pi[LPR SHUPLWLGR 903 SDUD VyOLGRV VXV!
S5HVROXomR &21%$0$% Qz p GH P/ %5%$6,/ $ 1X]]
FRQVLGHUD DGHTXDGR WHRUHV LQIHULRUHV GH PJ/ 2L
PJ/ VmR DV IDL[DV QHEXORVDV H RV YDORUEBMUDBIRPD
$ QDGHTXDGRV’' )LJXUD D

i SDUD D WXUELGH] GH DFRUGR FRP RV HR/SBIFELDOL
FRQVLGHUDGRY DGHTXDGRV D ]JRQD GH FHUWWIHD\D IIRQVGUHH D
2V YDORUHV GH DWp IRUDP FRQVLGHUDWRY ERPR FRMR
LQDGHTXDGR )LJXUD E

*UXSR 4XtPLFR

$SHVDU GR &21%0% Q7 QmR HVWDEHOHFHD YDORU
3RUWDULD Qf VXJHUH R S+ HQWUH RV YDORAIHVD H
TXDOLGDGH GH iJXD VXEWHUUKQHD R S+ RQGWFH R @D Q GRGL
SRWDELOLGDGH /,6%2$%$ 0(1(=(6 HW DO LP D/]R® DH®HD
FHUWH]D GR S+ SDUD RV HVSHFLDOLVIWD\GRR%BGIHR DWp RS]
PpGLR DFHLWiYHO H DFLPD SDUD LQDGHTX®6R VIR YODWU |

IDLIDV QHEXORVDV )LJXUD F RXoOHAVSDLBE HRQODGH LQF



IUHDV QHEXORVDV RX LQGLVWLQOomR IX]JIU@HVSRUV XHHHWF
FRQVLGHUDGR FRPR DPELJXLGDGH

3DUD RV SDGU}HV GH FRQVXPR KXPDQR D UHVROXomR
903 SDUD QLWULWR GH DWp PJ/ %5%$6,/ XD P$H\BRRHWHHPQOI
SHTXHQDV TXDQWLGDGHYV p XP LQGLFDWLYR GH FRQWDPLQI
VLVWHPD D YDULDomR HQWUH H IRLPAVWAREPHRORBGGR
DFHLWiIYHO H DFLPD GH FRPR LOQDGHTXDGR RDLO@WHWRDC

PJ / H QLWULWR FRPR QHEXORVD )LJXUD G

2V YDORUHV Pi[LPRV SHUPLWLGRYVY SDUD RWHAMPBQ W R/
KXPDQR %5%6,/ OHQHVHYV DILUPD TXH pHWP SDUK
DQDOLVDGR SRLV VXD SUHVHQoD HP DOWRW W-HRU KX PIRYXH
H TXH D iJXD VXEWHUUKQHD SRGH VHU YXOQHUIYHOHW FDU]J
DO SRUWDQWR SDUD WHRUHV GH D PJPJIRL FRQV
PpGLD DFHLWiIYHO H DFLPD GH PJ/ ,QDGHWUDGRR $V HYD

QLWUDWR DV iUHDV QHEXORVDV )LJXUD H

(P UHODomR DR FORUHWR &O R 903 p GH mRPJ / GH
&21%$0% Qz $OWR WHRU GH FORUHWR p UHVUERQAMHXHO
YDORU VHU GH DWp PJ/ TXDQGR VH Ki E®PL[D SUHMVmMR /.
H 6$1726 2 FORUHWR HP iJXDV VXEWHWWK@QNDAN G DPWQ
GH GHVQLWULILFDomR H D UHGXomR GD HUHRRMBSIRIR oY LA
TXDOLGDGH GH iJXD 6=./$5(. HW DO 0$&.,( HW DO
SRUWDQWR SDUD WHRUHV GH D PIJR/PR BFEMHEKQ@\S D D 6l RV
D PJ/ FRPR PpGLD DFHLWiIYHO H DFLPD GN YDW®LUD/oHRWP
QHEXORVDV ILFDUDP HQWUH & O PJ / H & O PJ /

*UXSR %DFWHULROYJLFR

3DUD RV SDUKPHWURY EDFWHULROYJLKR\D @M FHWS/H.FELIDA
GH WUrV VDtGDV $GHTXDGR PpGLD DFMRWD/M @ NP, QDGHFR
FRQILDELOLGDGH SDUD R DEDVWHFS$PHIHVRRGHI XIXP FHRD (I RA
JHUDOPHQWH TXDQGR HQFRQWUDGD LQGLFD FRP@WDPLQD
JDVWURLQWHVWLQDLY TXDQGR LQJHULGD +82 HW DO
%5%$6,/



J)LIXUD)X]]LILFDomR GH SDUKkPHWURY GD TXDOLGD
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$V vDtGDV GRV WUrV VLVWHPDV JHUDUDP D GHILQLomR
VLVWHPDV FRP FLQFR WHUPRV OLQJXtVWLFRY FRPR PRVWL
7TDEHOD 'HVFULomR GDV YDULiIiYHLV GH HOWRIDGD H GF

*UXSR /Jggiﬁsxl 'RPtQLR 7LSF  6DtGD
,QDGH > 7UDS
% D > 7ULD:
JIVLFF 0pG | 7ULD! EQGLFH GH
$GHT: | 7ULD' 4XDOLGDGH GH
WL > 7UDS EJXD
,QDGH > 7UDS 6 XEWHUUKQHD
axtpLF 2D g 7uLp. )X 4%6)
0pG : 7ULD!

$SGHT’ : 7TULD!




WL > /7UDS

,QDGH > 7UDS
%DFWHU % D > 7ULD!
WL > 7UDS

)R QWSHK W R U

3DUD RV JUXSRV )tVLFR H 4XtPLFR IRUDP FRQ@WRUGHW D GF
HQWUH D EDL[D TXDOLGDGH %T GHD D DGMIXIDIGDFHG
SDUD R FRQVXPR GH D H yWLPD 2W GH DQ $V JRQ
%T 0D H $G FRPR PRVWUD D 7DEHOD
$ YDULIYHO TXH LQGLFD R EQGLFH GH 4XIDQORGP G b} HR/L |
GH GDGRV UHDLV GH iJXDV VXEWHUU k@ HXE W HHYWOQGHDW GKAV
D OyJLFD FOiIVVLFD $/0(,'$ H 2/,9(,5% 21+ 9 & 5%
$/%,1(7
$ 7DEHOD LQIRUPD RV WHUPRYV OLQJXtH/\WE R\D G HiN.IDQ
FRPR RV GRPtQLRV H DV IXQo0}HV GH SHUWLQrQFLD XWLOL]C
7DEHOD 'HVFULomR GRV WHUPRV OLQJXtVWLFRV G|

-XVWLILFDWLYD SDUD GF

*UXSR 7HUPRV /LQ. 'RPtQLR GR GRPLOLR
EQGLFH L QDGHTXL > @
4XDOLGD« %DL[D 4XDt > @ $OPHLGD H 20LYHLUD
EJXD OpGLD $FHI > @ &DGLOKDF H $OELQHW
6 XEWHUU SGHTXDG > @ 6DQWRYV
)XV, 45¢ iWLPR > @
JRQWHXWRU

'HILQLomR GDV 5HJUDV GH ,QIHUrQFLD )X]]\ SDUD R ,'%

$V UHJUDV IRUDP HODERUDGDYV XWLOL]D®BBR BHRORD@E&LRF
FRP DV YDULIYHLY GH HQWUDGD H GH VDtEBDIUXIBXBR B LFIRF
UHJUDV H R JUXSR EDFWHULROYJLFR UHJUDW RV IVUXISFD Y Q
GDV YDULIYHLY WRWDOL]RX UHJUDV]DZG HXDSIRD D SUKY R Q
VHQGR TXH DV GHPDLVY EDVHV GH UHJUD HVWmMR DSUHVHQW

&RQVLGHUDQGR TXH DV YDULIYHLVY GH HQWUDG&GHD GHWI
vVDtGDV H[FHWR SDUD R FDVR GDV EHEQFWRIUQL RD¥HLEDWS }HRG!
GXDV VvVDtGDV p LPSRUWDQWH UHVVDOYWDIWiYXI® QDO FRIQ P\
GHVWDTXH SRLV SDUD R FDVR GD SUHVEDRoD KROMI B H3IDL
LQDGHTXDGR XPD YH] TXH S}H D VD~GH KXPDQDHWP TXH



PLFURUJDQLVPRYVY DWHVWD TXH D iJXD p LPSWyISU IFR GID U(D F
FROL p XP LQGLFDGRU GH FRQWDPLQDomR KXWVEQ@PBPWXUDQDY
FROLIRUPHYVY D VXD H[LVWrQFLD LQGLFQRDFLSWDHV HDRXW®DSHRW
GRHQoDV 7523($ HW DO .+$1 H *837%
$R UHDOL]DU DV FRPELQDO}HV HQWUH MW XPUWIRWDWY &
QRYH UHJUDV FRPR p DSUHVHQWDGR QR 4XDGUR
4XDGUR %DVH GH 5HJUD GR *UXSR )tVLFR

5HJUD— 2! ( (QV
6yOLGRV 7XUELGH] 'HILQLomR
_QDGH | ,ODGH|,QODGH
,ODGH | 0pG % D

,QDGH | $GHT® % D
OpG ,QDGH % D
O0pG O0pG O0pG
OpG $GHT | $GHT.
$GHT. | , QDGH % D

$GHT: 0pG | $GHT:
$GHT. | $GHT:| iTwlL
)R QWSHK W R U

,QIHUrQFLD )X]]\

$SyV D FULDomR GD EDVH GH UHJUDDIRG RS B RFRHQYAHLG)
ODPGDQL TXH XWLOL]D RV RSHUDGRUHY N DI [3 EDN HD G 1D .
p PRGHODGD PDWHPDWLFDPHQWH 0$0'$1, GRUQLHRGLWDD O
D LQWHUVHOMR HQWUH RV FRQMXQWRV UXR\(GBY® QQUDHFHB
)X]]\ &DOFXODQGR R JUDX GH DWLYDomR P®HI FDGH X KXI) IGIDR
GDV VDtGDV GH WRGDV DV UHJUDV )5$1&,6&2 (6&277E

1HVVD HWDSD VMR LQVHULGRV RV MBD®RR HRV JSMXDGF
SHUWLQrQFLD UHSUHVHQWDGR SHOD PRADGPXOHIDDLARODEF
3DUD H[HPSOLILFDU FRQVLGHUDQGR XP Y MO®RLE IS®HD Vy @
VH TXH SDUD FDGD UHJUD R VLVWHPD IRQFEHBHSRWPHAR W B O
DGRWDGRYV
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1D HWDSD GH GHIX]]JLILFDomR R UHVXOWDGR HP FRQ
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,PSOHPHQWDOmMR QD /LQJXDJHP GH 3URJUDPDoOmMR 5
3DUD D LPSOHPHQWDOmMR GH FDGRWLWVIWBBR RXWHRFR

OLYUH 56WXGLR QD VXD YHUVmMR HVSHFLILAWPBQWH |

$ HVFROKD SRU HVVD OLQJXDJHP p GHYLGRVR VXD
FRPSXWDFLRQDO DFHVVtYHO SDUD R GHYHFDROR YV PEHRQWRX Q
YX]I\ ,*/,25, H $5$0-2

$ IHUUDPHQWD FRPSXWDFLRQDO 5VWXG LR FRODMWP BRP |
$ LQVHUOmMR GH GDGRYV FDUHFH GD FVMWIW¥WRXG B owDRU GiR F/IFW
YDULIiYHO GHYH VHU GHVHQYROYLGD OL@KRWRY GLQKN WHI
SDUKPHWURY TXH R QRUWHLDP

3DUD D FRQVWUXomR GD OLQJXDJHP IRUDP GHVHQY]I
FRQWHQGR YDULiIYHLVY GRPtQLRV H UHJRINV PVWH®Do m,
FRQWHQGR YDULiIYHLVY GRPtQLRV H UHJUDV6HPWHHODGMR
FRQWHQGR YDULiIYHLVY GRPtQLRV H UHJBDYJHPRWYH O®loVVRH
JLQDO TXH IRL DJUXSDGR DV VDtGDV GR VLVWHPPBH GHH ,,
AXDOLGDGH GH EJXD 6XEWHUUKQHD (P RHIKIVGE N WRILP D HHD® LV
ODLQ TXH DGLFLRQD RV WtWXORV SULQFLSIOWDHDRIX Qg WK GF

HP 5

2 JUIILFR GH VXSHUItFLH GD )LJXUD GHVHQYROYLGR
FRP R FYyGLJR 3JHQVXUI "®URGXFH WHIJEWISKEFDO HYDOXDW
VI\VWHPX VHMD SURGX] XP VLVWHPD GH LQ ORI WFLLG®LPHR VR
p FULDGR D SDUWLU GRV SDUKPHWUR\BRAVVEDWDQY RRON LF
DSUHVHQWDGR QD )LJXUD p R SODQR GH FIHR/GR\S\BD G B R
LQSXWV H XP RXWSXW RX VHMD TXDQGR HR WH \DVQHDRD. \WDHUP S
SDbU



JLIXUD*UilILFR GH VXSHUItFLH GR JUXSR )tVLFR

Ay
400 <a2®

200 &

)R Q WSHK W R U

'D PHVPD IRUPD TXH R JUXSR )tVLFR IRL GHWHQYROY
SURGX]LGRV HP LJXDO FRQILJXUDomR 9D O/MVUHRY 8D RWBW DI
D SDUWLU GD GHILQLomR GRV GRPtQLRV LD\GDVEFROGN\FILGHRWY D}
TXHVW}HV OHYDQWDGDV MXQWR DRV HOAMRW L DO IMVOMDER U B
LPSOHPHQWDOmMR GR VFULSW GHPRQVWUD VHU D SDUWH Pt

&RQWXGR R JUDX GH FRPSOH[LGDGH GHYH BRWDU G
GHVHQYROYHGRU GR WUDEDOKR (P YLUWXGHOGRQWSFRUPMR
GH FDGD OLQKD FRQILJXUDGD H R SUp SURBHOM BHE R Q VGV
IXQFLRQDOLGDGH SDUD FRP D REMHWLYLGDGH SURSRVWD

5(68/7$'26 ( ',6&866® (6
1HVWH FDStWXOR VHUMR DERUGDGRVOIWIHVH G DD P i
HVWXGDGDV H REWLGDV DWUDYpV GD &R P SWiQXLDGHQEMKQG
R FRPSRUWDPHQWR GRV SRoORV H HP VHJIJXLGD DSOLFDC
6XEWHUUKQHD )X]]\ ,4$6) GHVHQYROYLGR SRWPWLR]BRV 6
6%5) 3RU ILP VHUMR DSUHVHQWDGRYV RG/HUHHWW R &/ G-RD |G
GR 1RUWH * &( REMHWLYDQGR TXDOLILFDU RV SRoRV HP HV



SHVXOWDGRYVY GR GLDJQYVWLFR GRV SRoRYV

2V SDUKPHWURYV GH PRQLWRUDPHQWR GR TRDQ/IHG D¢
HVFROKLGRVY FRPR GDGRY GH HQWUDG D LG/R/ RO$6) G RM\KUE+L GO
QLWUDWR FORUHWR ( FROL H FROLHRPAHYHWRW®WR&NMRH ¥ NIN$
Q%

$ SDUWLU GRV UHVXOWDGRY GDV DQiOLWQN R HPH\ADU I
QHQKXP SRoR DSUHVHQWRX WXUELGH] H WYDORGRV WIiRMPIRL
SHUPLWLGRYV 1D GLPHQVmMR TXtPLFD R SWHRUHWEDWRUH\WR
R SHUPLWLGR PDV R SDUKPHWUR QLWUDWR HPPDQJXQV S
FRQIRUPH GHVFULWR QD 7DEHOD

7DEHOD 3RoRV FRP WHRUHV GH QLWUDWR DFLPD GF
ILWUL 1LWL
4A4XDQWL 3HUtl 3Ro /RFDOL" PJ / PJ/ &ORUHWR
DEL
QRY 32% 2H)
PDL
DEL
QRY 32% 2H)\
PDL
DEL
QRY 32% &HC
PDL
DEL
QRY 32% &HC
PDL
DEL 32% &H!
DEL
QRY 32% &HC
PDL
DEL
QRY 32% /HV

PDL
,QIRUPDoO}HV &$*(&( + DIJRVWR JRBQWH (ODERUDGR SHOD DXW|

2 QLWUDWR SRGH QDWXUDOPHQWH VHU HQRRG@GWUDGF
YDULDQGR HQWUH D PJ/ %$,5' DSXG %,*8(/,1,
GLDIJQYVWLFR GRV UHVXOWDGRV R QLWUDWR KOeWBRSBVVR
WDQWR QD HVWDomR ~PLGD FRPR QD HRWW®I R YWPPLQ@DE K
IJXDV VXEWHUUKQHDYV SRU QLWUDWR p DM0WHIGYRR/L GKRQ HIM F



LQGLFDWLYR GH FRQWDPLQDomR DQWLJID 3()58521Z$ HW 921
DO 9$51,(5 H +,587%

$ SHUVLVWIQFLD GH HOHYDGR WHRU GR QYHQFDR@D D
DXPHQWDQGR RV FXVWRYVY RSHUDFLRQDIRVGRYWHRHMAI\D GH Q
SRGH UHTXHUHU XP WUDWDPHQWR PDLVY ULJRURVR XPD YH
HVWDEHOHFH R YDORU Pi[LPR GH PJ / SDUD XVRDRQURHSRQG
2 FRQVXPR GD iJXD FRP HOHYDGRV WHRUHV BRIPRLWUD
PHWHPRJORELQHPLD H FKQFHU 2/,9(,5$ HW 9%651,(5 % (=(5
+,5%$7%

2V YDORUHVY DOWRYV GH QLWUDWR GRV 37«WRP D H
DXVrQFLD RX GHILFLrQFLD GR VLVWHPDDGEGH HNVU RMND DHOQ W R
*RQoDOYHV HW DO DILUPDP TXH DV IDMDKLINV FERRRU
YDIDPHQWR GD UHGH GH HVJRWR IRVVDV WiBQOWIDF GV HD @WE
QtYHLY GH QLWUDWR QDV iJXDV

2 DOWR QtYHO GH QLWUDWR QR 37 B e GIV V8 B 0 RD VINX
HVWIi VLWXDGR QR EDLUUR -RmR &DEUDO FRPjJUDQGH GH(
KDELWDQWHY 2 EDLUUR SRVVXL FREHUWZXBDFRBE GHRPIRM. D E
FXOWXUDOPHQWH DV SHVVRDV QR ORFDI®RWMDP 8 pPWR. HIV J B W'

RX GLUHFLRQDP R HVJRWR SDUD UXD )LJXUD

3bUD *XHUUD D JUDQGH GHQVLGDGH SRISNXEODWLRQ
FROHWRUDV PDO SURMHWDGDV H HIHRRPRQMNEICPL R GHR FRU (
3RLY D HOHYDGD FRQFHQWUDomR GH IRVNDNLHDYVDAR PXU I
SDUD D PLJUDomR GRV HIOXHQWHY OtTXLGRV 9%$51,(5
JLIXUD$XVrQFLD GH HVIRWDPHQWR VDQLWIULR EDL

SHOD DXWRUD



1RV 37V H D FRQWDPLQDomR SR ®H VM W RMKD/AVLY OLE&
SUYy[LPRV DR 5LDFKR GRV ODFDFRV D MXVDQWHi WHD WO (o D
SROXLomR GR VROR FRP FYyUUHJRV GH HWDIRW®RI1&$FpKWDEE U’

FRPR UHJLVWUDGR QD )LIJXUD (VWX GER WGIH & RIPGR DA
TXH WRGRV RV SRoRV SUyY[LPRV DR 5LDFKRQGERWYWDBDFHRW (
QLWUDWR QR SHUtRGR GH D

)LIXUD $ H % ODQoDPHQWR GH HVJRWR QR 5LDFKR GRYV
H ' HGLVWKQFLD GR 37 DR ODQoDPHQWR Gl

:fil' _jﬁ W) R

JRQWH ,PDJHQV FDSWDGDV SHOD DXWRUD

$ FRQWDPLQDomR GR 37 SRVVLYHOPHQWHX LYWV UH
DGYLQGDV GH HVIJRWDPHQWR VDQLWiULRF R PLWHDNOHW & RQ CDW
SROR HVWi ORFDOL]DGR SUY[LPR D GRLV FHPLWpULWD GD Fl
6,/98$ 3DUD +,5%$7$% HW DO H /DXW] MBURRG H
SUY[LPRV D SRORV p XP IDWRU TXH DIHWD G RXDIGILGVIRG/H S
%DWLVWD HW DO HP 6DOYDGRU %DKLD HDSRIQPMHUW
HYLGHQFLDP DOWRYV QtYHLV GH QLWUDWRpPQDRM XD H¥YR GR «
FRQWDPLQDomR SRU QHFURFKRUXPH

1D GLPHQVmMR EDFWHULROYJLFD SRORYV GBYWHNQIRD
WDPEpP UHJLVWUDUDP SUHVHQoD GH ( FROL 7DEHOD



/DEHOD 3RoRV FRP SUHVHQoD GH &ROLIRUPHYV 7RWDL\

&ROLIRUPH ( FROLV
4XDQWL 3HUtF 3RoF /RFDOL]I 103 PC103 PO
PDL 32% 2F
QRY
32$ 2HV
PDL $
DE L
32$ 2HV
QRY $
PDL 32% 2F
QRY 32% 2F
PDL 32% 2F
DE L
32$ &HQ'
PDL $ Q
DE L
QRY 32$ &HQ'
PDL
DEL
32$ &HQ'
PDL $ Q
DE L
32$ &HQ'
QRY $ Q
DE L
328 &HQ'
ORY $ Q
DE L ,
ORY 32%$ &HQ
DE L 32% &H!
DE L ,
oL 32$%$ &HQ
PDL 32$% &H!
DE L 32% /H
DE L 32% /H
QRY
oL 32% /HV)\
QRY
SDL 32% /HV)\
,QIRUPDO}HV &$*(&( *+ DJRVWR )RQWH (ODERUDGR SHOD DXW]|

2V SRoRVY GD 7TDEHOD DSUHVHQWDU DP (RY¥YR®W KPHW DRG

YDORUHV Pi[LPRVY SHUPLWLGRY SHOD 5HVROX0omR &21%0%$ (

UHJLVWURX D SUHVHQoD GHVVDV EDFWpULDV6IRAVR HKXREKRL

R SHUtRGR FKXYRVR DSUHVHQWD YDORUGRFKHRDNR WBHRW (

WHU R PDLRU FDUUHDPHQWR GH SROXHQWHW\EMBRIDP R WEHR «
VXSHUILFLDO



1R TXDGUR DGDSWDGR GH 6LOYD IRUDP HVWDE
SROXLomR H R JUDX GH FRQWDPLQDomR VHQBRRQRWNY G
SROXLomR EDL[D (P FRPSOHPHQWR D SHVTXQWD BHQA® YIH
QRYRV SRoRV DWLYDGRYV QD iUHD DSyV R DQR GHV H SRV

(P UHODomR jV DQiOLVHV PHQVDLVY RWGRB¥*PHVHV WD RER
uHJLVWUDUDP DOWRYVY WHRUHV GH QLWUDWR XV WU HWVHDGIODY G
SDUWLU GR OHYDQWDPHQWR DSUHVHQWDGR QR TXDGUR

&RQVLGHUDQGR TXH RV SRoRV DSUHVHQWDGR\GKDV 7I
QLWUDWR DFLPD GR Pi[LPR SHUPLWLGR PH ([ FHRGIU HI HC
SRVVtYHO FDXVD GH FRQWDPLQDomR p SRU HVIJRWR GRPpV\



AXDGURRVVtYHLVY IRQWHV GH SROXLomR SDUD SRoRV PARR FRWRMYPABRUVWHRWHO [MPRV §RUO

. '"UHQDJHP
/RFDOL]DQ 3:§¥$§é EKYQSE;EGXSHUILFLDC 'HQVLGD/L[}HV /L[N
3RoF 3RORV 7XE. SRU EDL (VJRWDPI GRY ODFDFF 3RSXODEF DEHUWI &HPLWpUL
SRU %DLLKDE 6DQLWIl 6DOJDGR*(V KDE
FpX DEHU
37 /ILPRI SROX(OHY 3ROXLomtF B3ROXLomF 3ROXLomtF 3ROXLon
37 /ILPRI 3ROXLomtF 3ROXLomtF B3ROXLomF 3ROXLomtF 3ROXLon
37 /ILPR 3ROXLomtF 3ROXLomtF 3ROXLomF 3ROXLomtF 3ROXLon
37 /ILPRI 3ROXLomtF 3ROXLomtF B3ROXLomF 3ROXLomtF 3ROXLon
37 /ILPR 3ROXLomtF 3ROXLomtF BROXLomF 3ROX(OHY 3ROXLon
37 JUHL 'C 3ROXLomt¢F 3ROXLon 3ROXLon 3ROXLon 3ROXLon
37 6RFF 3ROXLon 3ROXLomt¥F 3ROXLomF 3ROXLomfF 3ROXLon
37 )U 'DPL 3ROXLomt¥F 3ROXLon 3ROXLon 3ROXLon 3ROXLon
37 3LL 3ROXLomtF 3ROXLomtF 3ROXLomF 3ROXLomt¥ 3ROXLon
37 -RmR & 3ROXLomt¥F 3ROXLon 3ROXLomt¥F 3ROXLon 3ROXLon
37 I1RYR -X 3ROXLomtF 3ROXLon 3ROXLon 3ROXLon 3ROXLomtF
37 JUHL 'C 3ROXLomtF 3ROXLon 3ROXLon 3ROXLon 3ROXLon
37 9LOD 7Ur 3ROXLomtF 3ROXLon 3ROXLon 3ROXLon 3ROXLon
37 &LGDGHS8QI 3ROXLomtF 3ROXLon 3ROXLon 3ROXLon 3ROX%D
37 JUHL 'C 3ROXLomtF 3ROXLon 3ROXLon 3ROXLon 3ROXLon
37 7LUDC 3ROXLon 3ROXLon 3ROXLon 3ROXLon 3ROXLon
37 9LOD 7Ur 3ROXLomt¥F 3ROXLon 3ROXLon 3ROXLon 3ROXLon
37 % HWR 3ROXLon 3ROXLon 3ROXLon 3ROXLon 3ROXLon
BURID )UDC

37 *HOL 61 ¢ 3ROXLon 3ROXLon 3ROXLon 3ROXLon 3ROXLon
37 6mR 3ROXLomtF 3ROXLon 3ROXLon 3ROXLon 3ROXLon
37 SQW{QLF SROXLomtF 3ROXLon 3ROXLon 3ROXLon 3ROXLon
37 3HGU 3ROXLomt¢F 3ROXLon 3ROXLon 3ROXLon 3ROXLon

JROWHGDSWDGR GH 6LOYD



$SOLFDomR GR PRGHOR )X]]\ GHVHQYROYLGR
2V UHVXOWDGRY GR PRGHOR IX]]\ DSOLFDGRVHDBR GDG
GR 1RUWH WrP FRPR UHIHUrQFLD RV DQRV GGR tQGLFH IDGD
REWLGR ,4$6) H HQIDWL]DQGR WDPEpPFGBENG Dt\WFID GDX!t FoLLA
EDFWHULROYJLFD

$QiOLVHVY GRV UHVXOWDGRY GR PRGHOR ,4%$6) HVFDOD

$ 7T DEHOD DSUHVHQWD GDGRV GH HMHWU®BHKE Bl \GVIRX,@ R

DSUHVHQWDOomR GHVVHVY SRoRV p XPD DP®RNWNR GRIHB G RMVMHQE

HVFROKLGRY SRU REWHUHP RV PDLV GL¥WYWYEFDRD WHH\PHO WD

FRQVLGHUDQGR DV WUrV GLPHQV}HV XWIDOARNG\DH/I X2\Q GRI AL
PHWRGRORJLD

7TDEHOD 'DGRV GH HQWUDGD GR ,4$6 6HPHVWUDL

ARelR AHULR (RESHOL]  BF QU TLEPEOY L EE R 456)

JtIVLFI 4XtPLF %DFWHUL
DEL
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DEL
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DEL
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DEU

32%
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PDL
oEL 323
DL &(175%/
oEL 325
DL &(175%/
DEL
QRY o (1 75s/
PDL (
DEL
QRY o 1758/
PDL (
DEU 32%
QRY &(175$/
PDL
PEY 32%
QRY &(175%/
PDL
PEU 32%
QRY &(175%/
PDL
DEU 325
QRY &(175%/
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DEL
QRY 328 /(67(
PDL
DEU
QRY 32% /(67(
PDL
DEL
QRY 32% /(67(
PDL
DEL
QRY 328 /(67(
PDL
DEL
QRY 328 /(67(
PDL

. JRQWH DXWRU

Otima

— Adequada
Meédia Aceitavel

Baixa Qualidade

'H DFRUGR FRP D 7DEHOD
H RX yWLPRV QD GLPHQVMR TXtPLFD p SRVVtYRP EFDVMXDOL]
TXDOLGDGH 37V
R UHVXOWDGR GHVVD GLPHQVmMR 1RV SRoRWP HH DRVPYODDGF

H

QD GLPH®DMHA RFVAR 05 RV XIK

R QLWUDWR IRL R SDUkP/|



903 SHOD 5HVROXomR &21$KM$ QRV SRORV H RV UHVXO
VH DSUR[LPDP DR 903 GD PHVPD UHVROXomR
$ SDUWLU GD DYDOLDomR GHVVD GLPHWQW HRLFR HQMH G
R JHVYWRU SRLV QD PHGLGD TXH RV YDORUHWXN®@ 6 5P RQLMDF
HVWi HP GHVFRQIRUPLGDGH DOHUWDQGHRUBBHDWRQMHFHYM
OHYDQWDPHQWR GDV PHGLGDV SUHYH®QWLWHDRHD K\DHQUMHPY W
DGRWDGDV SRU 3HVVRD HW DO H &RQFHUD®BRVHW
VDWLVIDWYULRY SDUD DYDOLDO}HV GH TXDSRGIYGHVGH iJXD
2EWLYHUDP FODVVLILFDOmMR 3PpGLD DFHLWiIYHO "  SRo
H GD iUHD DYDOLDGD (VVHV UBDWX9OMD®RYHNR GE
YDORUHV GH S+ H QLWUDWR FRPR PRVWUD R 4XDGUR
2V SRORYV H QR f VHPHVWUH GH H R 37
FODVVLILFDUDP VH FRPR 3DGHTXDGRV' UHMWM\OWDGRVYHWHE
QLWUDWR XPD YH] TXH TXDQWR PDLV Vi P I®r WD GCLED GR 8\
UHVWDQWH GRV SRoRV REWHYH FODVVLILFDomR 3yWLPD"’
(P UHODOomR D GLPHQVMR EDFWHULROYJLF®D GHQBR*B R (
H SRLVY FRQVWDWRX VH D SUHVHGHD(WRQWR ¢
LQIOXHQFLDQGR QHJDWLYDPHQWH R UHVXOWDRBR BWVNO Gl
QR VXGRHVWH GD 1LJpULD PRVWURX TXH GRV  SRQWF
FDWHJRUL]DP FRPR DGHTXDGRV TXDQGR D$R LEMRBRU M XVS\HL
LPSDFWR GRV FROLIRUPHV WRWDLV QD iGHRY SRV XOWHHD\G RD
QR &DQDGIi RQGH D SUHVHQoD EDFWHULRO®hRD LQI
VLQWpPWLFD IX]]\ + )6( GD iJXD HVWXGDGD
$ FODVVLILFDOmMR QDV WUrV GLPHQV}ER G@I OXH6Q F'IHD/ B D
IRUPD RV EDL[RV YDORUHV GH WXUELGHPDR GWHOIRAFP\D \SRASH
R UHVXOWDGR REWLGR SHOR tQGLFH ILQDO/ TXXPRHEDPB I
EDFWHULROYJLFD RQGH EDL[RV WHRUHYV ERO Q LRAUPIHVRW R W\I
( FROL FRQWULEXtUDP SDUD HVVD DY DGR PXHRGSRAHMYLR/DY U
2 4XDGUR DSUHVHQWD D FODVVLILFD®iHRWAIH TRRFO DG
DSOLFDomR GR ,4$6) RQGH GRV SRORVDD@ROWWLERV BB
WRGRYV RV VHPHVWUHVY VmR HOHV 37V



4XDGUR

3RVWR| GH &ODVVLILFDomR
7§’<Fé‘§<Fé)5§y|UDonR GHG6HPHVWUHV GH 6HP
EJXD f 6HPHVWUH fl6HPHVWUH
32% 2F TWL TWL TWL
32% 2k TWL $GHT. TWL
32% 2F TWL TWL TWL
32% 2F TWL TWL $GHT.
32% 2k TWL TWL TWL
3242H) TWL $GHT. $GHT.
32% 2F TWL TWL TWL
32%$ 2F | %DL[D 4X | %DL[D 4X TWL
32% 2k TWL TWL $GHT.
32% 2F TWL $GHT. TWL
32% 2F TWL TWL $GHT.
32% 2k TWL TWL TWL
32% &H!| %DL[D 4X TWL %DL[D 4X
32% &H! TWL TWL TWL
32%$ &H!| 0OpGLD $F $GHT. $GHT.
32% &H! TWL TWL TWL
32% &H! $GHT. TWL $GHT.
32% &H(| %DL[D 4X | %DI4XDO| $GHT.
32% &H! $GHT. OpGLD $F TWL
32%$ &H!| OpGLD $F | %DL[D 4X TWL
32% &H!| %DL[D 4X TWL TWL
32% &H!| %DL[D 4X TWL %DL[D 4X
32% &H! TWL TWL TWL
32% &H! TWL TWL $GHT.
32%$ /H | %DL[D 4X TWL TWL
32% /H TWL TWL TWL
32% /H TWL TWL $GHT.
32%$ /H | OpGLD $F TWL TWL
32% /H TWL TWL TWL
32% /H TWL TWL TWL
32% /H TWL TWL TWL
32% /H TWL TWL TWL
32% /H TWL TWL TWL
32% /H TWL TWL TWL
32% /H TWL $GHT. $GHT.
32% /H TWL $GHT. %DL[D 4X

YRQWHKWR U

&ODVVLILFDomR GRV SRoRV SRU VHP

HVWUHYV
f 6F



2V SRoRV WXEXODUHYV H DSUHVHQWDUDP EDL[D T°
LQGLFDQGR DR JHVWRU TXH Ki XPD QHNMMMLVELDYRH HG HXPR&H.
WRPDGDV PHGLGDYVY DSURSULDGDYV SDUD UHVWDXUDU D iJXEC
RV yUImRY UHVSRQVIYHLY TXDQWR jV SRD\GN HLD/ iB B RVONVE
SRoRV

2V SRoRYV H QRV SULPHLURY VHPHVWUHYV GEDGHH
GD iJXD FRPR PRVWUD D )LJXUD (VV D VWDQWHHNDRE HE GB®H
YDULDoO}HV FOLPIWLFDV SUHFLSLWDOoO}WYR HXWHP\% HDUCDWHXUIDC
TXDOLGDGH RFRUUHUDP HP SHUtRGRV GWBKXYDWR' DIFRRRLG
VHPHVWUH GH PpGLD GH SUHFLSLWDoOomRA4RMIGHR VHI®R®A
VHPHVWUH GH D PpGLD GH SUHFLSLWDomR GRD GH PP H

(VWXGRV UHDOL]DGRV SRU *URWW HW DO SRUHP iJ)
%DWLVWD 9LHLUD HW DO HP SHUQDREXPR DIBIRIYW Q WI
PDLRU ULVFR VDQLWIULR QR SHUtRGR FKXYRVR GIRQ@»B3HUO
SRGH VHU LQWHUIHULGD SRU IDWRUHV FOUPHWERRVIDHS®DSE
FDUUHJDU SDUWtFXODV GH VROR SDUD R DTXtIHUR

$ )LIXUD DSUHVHQWD R UHVXOWDGR GD DWOL¥Doml
GLPHQV}HV QRV SRoRV H SDUD RV WUrV VHPHVWUHYV GH C

JLIXUDEQGLFH GH TXDOLGDGH GD iJXD GRV SRoORV HV\

ur
|| -I - II

V—cefe TEe—ftfe ttef L F«-27%2 f<§f —fZ<tftd
sl fefe—"% tif tmtts Fefe—"% Tt tmts! fete—"if ti trtt

)R Q WHHX W R U

1R SULPHLUR VHPHVWUH GH GRV SRoRV PRMOLVDG]
FRPR DGHTXDGRYV FRP PpGLD DFHLWQMH®KXPFRAR GHBVBEMDL



FRPR LQDGHTXDGR 2V SDUKPHWURYV TXH PDRR §HUPSWH \GHRC
IRUDP FROLIRUPHV WRWDLV VHJXLGRV GH DQBEDVYDBRYL
XOWUDSDVVRX R YDORU Pi[LPR SHUPLWLGR GR LGARWUWRR/ D |

PJ /

1R VHIXQGR VHPHVWUH GH D F O CRRQWLIFIHMN 8 H yENLGF
GH TXDOLGDGH GH iJXD WRWDOL]DQGR SRRORRN DA B R
TXDOLGDGH” HP SRoORV H FRP FODVYULIPHLAIRR SPGB LR \DHF
VHPHVWUH GH KRXYH PHOKRULD QD TXDOHIRIGH RILGH
TXDOLGDGH SDUD D FDWHJRULD yWLP DR Q@ YMFE R KARXL i XP $HROLK\
QRV UHVXOWDGRY GDV DQiOLVHV GHVVHV SRROHRWW RH3QNVR
DSUHVHQWDUDP D SUHVHQo0D GH FROLIRUPHV WRWDLYV

2 PRGHOR GHVHQYROYLGR SHUPLWH DR JHVWRAW IRV X D
FRP GHFDLPHQWR GD TXDOLGDGH DQWHV PHVPR GH FKHJD
yWLPD IHUUDPHQWD SDUD SUHYHQomR GH SURB®RWPBM SR
DSUR[LPDP GR 903 R tQGLFH TXDOLILED R UHWXPXWWG&R-WH €
SDUD RV WRPDGRUHV GH GHFLVmMR DX|[LQD DIX®R IQERD G Bl VG\DU
DR ORQJR GR WHPSR H SHUPLWLQGR FRPSDUDU UHVXOWDG

1R SULPHLUR VHPHVWUH GH GRV SRORV IRUDFP
TXDOLGDGH FRPR DGHTXDGD TXDOLGDGHLMH GHWRHA E
VHPHVWUH QHQKXP SRoR VH FODVVLHFRXGRR PR @YD LHDVDFE |
&RXWLQKR HW DO H /LVERD HW DO DERQNDGHR D
GH OyYJLED IX]]\ QD FODVVLILFDOomMR GH HIX\DRO IHG B GLHF DG HH i I
DSOLFDELOLGDGH p VLJQLILFDWLYD SRUDPRYWDN BRN R EFIF
TXDOLILFDU RV UHVXOWDGRYV

1D DSOLFDomR GR tQGLFH R 37 + D S U HA B HPMRXRX 8 HF
TXDOLGDGH YLVWR TXH R SULPHLUR VHPHVWUHXGBR IR
FRPR DGHTXDGR PDV QR SULPHLUR VHPHVWUHRGERUUHERRPI
GHYLGR DR DXPHQWR VLJQLILFDWLYR GRW UHVRXD W D®RO\R G H
PpGLR H HP PJ/ DOpP GH LQGLFDU D SUHVHQoD GH

(VVD YDULDomR GD TXDOLGDGH SRGHPDV®DB HDYRARB PBIC
VDQLWiULR QR ORFDO 6SHUOLQJ D M. g POP TLXHG DF ®WH WH
FRQWDPLQDOmMR EDFWHULDQD HQFRQW U DG3D FROIDL [IRIJYIPW VSR |
SRGH HVWDU DVVRFLDGD WDPEpP j FRQWDPLQDomR SHOR V



$ )LIXUD DSUHVHQWD D GLVWULEXLo0mM@&RH \ZS\DHR IB\DWAR

GH 2V FtUFXORV FRP PDLRU YROXPH H 5 H XTRWLHA/D B HX G
SROR GH FRUHV HVYHUGHDGDV H FRP PHQRU SURSRUOmMR G
TXDOLGDGH DGHTXDGD RV GH FRUHV DQBDBEMWRPGDRY DABUW
2V FtUFXORV PHQRUHV H GH FRUHV DYHH PH\OK®D B DAR R HEDL
TXDOLGDGH H TXH QHFHVVLWDP GH PDLRU DVWWQomR PRQL!
2EVHUYD VH TXH D PDLRU FRQFHQWUDOmMR GGIDS&RIORYV
HQFRQWUD VH QR FHQWUR GR PXQLFtSLR RWYGR PHUFERDRY
UHVWDXUDQWHY H RQGH WDPEpP RFRUUH XPDWMMPLR G HGH
HVJRWDPHQWR VDQLWIULR $ UHSUHQW®& WSO bW DH\WER] BLRD/O Y
TXDQWR PDLRU D FLUFXQIHUrQFLD GR FtUFXOR PHOKRU VHL
JLIXUD'LVWULEXLomR HVSDFLDO GD TXDOLGDGH ¢
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&RP EDVH QRV UHVXOWDGRY REWLGRY DWUDYRYRG/R ,4%$¢
VLWXDGRV HP iUHD PDLV FHQWUDOHGH JUDQ

SROXLomR H SUy[LPD DR ULDFKR GRV 0DG®FR VS DOUSNJIHV K\
FODVVLILFDomR R JHVWRU SRGHUI LQYHXWOLGWD GHR \DWMY R E V



DR XVR GR VROR H IRQWHV GH SROXLomR HQBIRWYyUDUWRLN V
ILVFDOL]DGRUHVY GR PHLR DPELHQWH

$QIiOLVHV GRV UHVXOWDGRY GR PRGHOR ,4%$6) SURSRVYV

2 tQGLFH GH TXDOLGDGH GH iJXD VXEWGR WKRM B R0 RAS ®
SbuUwLU GRV GDGRV PHQVDLY SDUD YHULILFDU R BRPSRUW
PHOKRU REVHUYDU H GLVFXWLU D DSOLFDOBRUGRRVMER) GR
RSHUDomR GH iJXD + 32$ OHVWH FHQWUDO H RHVWH QR SH

I3RVWR GH 2SHUDomR GH EJXD /HVWH

$ 7TDEHOD PRVWUD D TXDQWLGDGH GH SRoBNUSRGR-OL
2V YDORUHYV ,4%$6) PRVWUDP TXH QR JHUDBVWY BBURIW HORWF
ERD TXDOLGDGH HP RXWXEUR WRGRV RV SRGRG N HSSGDDWI
R 37 % DSUHVHQWRX TXDOLGDGH EDL[D QRBURHGHHW IGGR P
SUHVHQoD GH FROLIRUPHVY WRWDLV H GRWRVERIMRHBRYUGN H
yWLPD TXDOLGDGH
7TDEHOD &ODVVLILFDomR GRV SRoRV GR 32%

- 0
$QR orv IWLF $GHTXI $?:pHGL|;/\: 4X/ODDOLIEE ,QDGHTXDGD
&ODVVLI

4AXDQWLGDGH GH 3RoRV
$EULO

ODLR
-XQKR
-XOKR
$JRVW
BHWHPI
2XWXE!
1IRYHPE
'HIHPEL
“DQHLL
YHYHUH
ODUOR
$EULO

YRQWDHX W R U

1D GLPHQVmMR I[ItVLFD HP QHQKXP Prv HVWXGDGR K
LQIOXHQFLDQGR DVVLP R tQGLFH GH IRUPD SRVQWrhmRD 2



TXtPLFD IRL GR 37 % QRV PHVHV GH M\DHHW B R 1 DBOERUL
HQWUH PJ/ (P FRPSOHPHQWR D )LIXVDBGLPBI®WHNWQ
H GR ,4$6) QR SHUtRGR DQDOLVDGR

(P UHODomR D GLPHQVmMR EDFWHULROKJIJMKD WR FHHQ W H
JHUDUDP UHVXOWDGRYV SRVLWLYRV SDUDDPRIQW R UP H$/4 8 R W
)LIXUD % GHPRQVWUD TXH QRV PHVHV GH QRYHPEUR H GH
GLPHQVmMR EDFWHULROYJLFD WHP GHFDLPHQWRLRRMWWHRYV
,4$6) 2 PHVPR SDGUmMR p HYWDEHOHFLGR SDUD RV GHPDLV



QDV WUrV GLPHQV}HV H

H

JLIXUD(YROXomR GRV YDORUHV REWLGRYV
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'XUDQWH R SHUtRGR DQDOLVDGR DSHQDV XRXSRBR 37 ¢
EDL[D TXDOLGDGH $V GLPHQV}HV TXH LQIOXXRQFDRBUBP
EDFWHULROyYJLFDV QRV PHVHV GH PDLR MXQRRY)HQJRXRVR H
Prv GH HVVH SRoR DSUHVHQWRX EDL[D TXDOLGDGH

LL 3RVWR GH 2SHUDomR GH EJXD &HQWUDO

2V UHVXOWDGRV GR PRGHOR )X]]\ GHVHQYROYLGR IRU
&HQWUDO TXH WrP FRPR UHIHUrQFLD RV PHHJYHLNVUER HD DERUWICO
$ 7TDEHOD DSUHVHQWD D TXDQWLGD GIHI XGWHD S R A FOK B\
,4$6) H DERUGD RV UHVXOWDGRY REWLGRV QDV WUrV GLPH
7TDEHOD &ODVVLILFDomR GRV 3RoRV GR 32% &l

OpGLD %DL[D
[WLI$GHTX $FHLWi' 4XDOLG ,QDGHTXDGD
4XDQWLGDGH GH 3RORV

orvVv
$Q' gopVVL

$EI
0D

-XQ
-X(C

$JIR’
6 HWH
2XW;
IRYHF
"HIHP
_DQ
JHYH!
0DU
$E|

)R QWHX W R U

2 32% + &4HQWUDO IRL R SRVWR GH RSHUDOmRR®H iJXD
FODVVLILFDomR GH EDL[D TXDOLGDGHHHP2BERPASMHYD dRR F FBRR
HVWXGDGRYV HP GLIHUHQWHYV P HWW PREAVMALY HRID P HMVRAD |G
IRUDP DEULO PDLR H MXQKR

$R YHULILFDU DV WUrV GLPHQV}HV FRQVWDWRXRLH TXt
GH QR 37 J)LIXUD ) R TXH SRXFR LQWHUIRULX QR
TXtPLFD R PHQRU YDORU IRL GH WDPEpP HQFRQWUDGR
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$ GLPHQVMR EDFWHULROYJLFD IRL D TXH P)DDMHQGIFOXH (
HQFRQWUDGD FRP EDL[RV YDORUHV HP SRORV HP GLIHUH:

1D PHGLGD TXH Ki YDULDomR HQWUH RV FBQRUHN RHP
tQGLFH VRIUH DOWHUDO}HV VHMDP HO[BWP SRR LQYDY DY IXX DV
') * -HORQGH DV YDULDO}HV QD GLPHRGRRLINPLHFQFQR L
UHVXOWDGR GR ,4$6)

LLL 3RVWR GH 2SHUDomR GH EJXD 2HVWH

2V UHVXOWDGRYV GR ,4%$6) SDUD R 32% * 2HWAWPH HVWn
FRPSOHPHQWR D 7DEHOD DSUHVHQWD DofmRD QMWLGRGRIV
HVWXGDGRYVY QHVVD iUHD PDMRULWDULDPH@WWH RE SN VHRHOQW
FODVVLILFDomR GH LQDGHTXDGR H HRHDSHPDVHGRRNRSR 6IRE
TXDOLGDGH FRQIRUPH REVHUYDGR QDV )LIXIRP¥RVEHVVBS
IUHD QHFHVVLWDP GH FRQWtQXR PRQLWRUDRHEPWR R W WX |
XPD YH] TXH VH REVHUYD XP FUHVFLPHQWR SRBMODFLRQ
FODVVLILFDomR DWXDO GH TXDOLGDGH LQGLFDGD SHOR tQ

3bUD D GLPHQVmMR ItVLFD R PHQRU YDORU REWTELGR IRL

* )LIXUD & HVVH YDORU QmR WUD] LP\6GEAWRWVURHGRYV
HVWDEHOHFLGRYVY YDORUHVY HQWUH H VmR FRQVLGHUDG
2 PHVPR SRoR 37 * DSUHVHQWRX YDORU EDL[R Q

LPSDFWDQGR QHJDWLYDPHQWH R ,4$6) )LIJXUDLFROMRRLYV
HVWDEHOHFLGD VMR FRQVLGHUDGRYV GKED R N HAXPDOW®DB&H
GLPHQVMR RV WRPDGRUHV GH GHFLVMR SRTGXW ILEOYHRMDLA I
HVVHV SDUKPHWURY H SODQHMDU HVW SDWPIJIXY SNVVBWR
KtGULFRV QmR VHMDP SUHMXGLFDGRV IXWXBR®RWQWEWLY HU
YDORUHV SDUFLDOPHQWH QHJDWLYRV HFP HGLD A UDORIW \P HOV
QHVVD GLPHQVMR LQIOXHQFLDQGR R ,4$®) FRP R \PFRWWUDPRI
FRUUHVSRQGHP D SUHVHQoOD GH FROLIRUPHWH £ FRQILXYDV

+ DSUHVHQWRX yWLPD FODVVLILFDomR QDV WUrV GLPHQV



fDEHOD &ODVVLILFDomR GRV 3RoRV GR 32% 2

$Q orv IWLISGHTX OpGLD $FF %DL[D 4XC ,QDGHTXDGD
&ODVVL 4XDQWLGDGH GH 3RoRYV

$EI
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LY 'LVFXVVmR GRV UHVXOWDGRV GR ,4%$6) DSyV D DQiOLVH

2V YDORUHV GR ,4%$6) PRVWUDP TXH HP JHUE®RQHRYV PH
GH]J]HPEUR GH DOpP GH MDQHLUR GH B B UIK X B QQ\DD P
GLPHQVmMR EDFWHULROYJLFD (VVHV PHWHWRWDHY HQ WVBROS
VHIXQGR R PRGHOR IX]]\ GHVHQYROYLGR VmRHDDR/ KALFD
LQGLFDWLYR DRV JHVWRUHYVY GD QHFHWWH\D 8H VG HRW UW R/
PDLV ULJRURVR DSyV D FDSWDomR GD iJX® 'H DFRRUGR
PROQLWRUDPHQWR GD TXDOLGDGH GD iJXDEph HMY/H®&H LHR® WD
GH IRUPD VHIJXUD SDUD XVR GRPpVWLFR
$ GLPHQVmR EDFWHULROYJLFD LQWHUIHUH QWJDWLYD
DVSHFWRV FRPR SUHVHQoD GH FROLIRNRPHIW HY XK FWN 8 U UFKRQQHL
FODVVLILFDGD FRPR GH EDL[D TXDOLGDGHQomRG®RUIISBOQW
yUJmRV ILVFDOL]DGRUHYV
'H XPD IRUPD JHUDO QD GLPHQVMR [tVLKDORW ISR dRAL L
GH HOHYDQGR R YDORU GR ,4%$6) 1D GLPHOVIMRDT&tPLF
TXH WDPEpP FRQWULEXtUDP SDUD R DXPHQWRQS/RKDORU
PRVWUD VH FRPR ITHUUDPHQWD LPSRUWDRUWHHP BRIS\D B KHRIFPWW
WrP FDUDFWHUtVWLFDV DILQV IDRAVCOWDRKE B WDRKFRYVBPP & DG/F
GD TXDOLGDGH GD iJXD HRV PHOKRUHVY WUDWDPHQWRYV SD
$ TDEHOD DSUHVHQWD D TXDQWLGDGHRGAH 3 R¢IRND G L
FDWHJRULD 3yWLPD" REWHYH D PDLRU FHREQWDJ®IR SHIU ERGF
HVWXGDGR VHJXLGR GH :DGHTXDGR™ Z2EW LB QIROORO GRIYGIR C
VH FODVVLILFRX FRPR LQDGHTXDGR S$L[DHUXDWOWGCDRAWD ML
LQGLFDWLYR SDUD R JHVWRU TXH R SRoR SUHFMWLDD 5 B OKIDQ
QD SUHYHQomR GH PHOKRULD GD TXDOLGDGH GHVVH UHFXL
fDEHOD &ODVVLILFDomR GRV SRoRV TXDQWR D T
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$ FRQWDJHP GH TXDOLGDGH EDL[D D SWHIWHHQWRRKORN VM
QHFHVViULD D DWHQomR H DOHUWDQGR SBY D UDW VS/RMN (SR
DSUHVHQWDUHP SDUKPHWURY DEDL[R GR SUHFREQUWRER SHC

&RQWDELOL]DQGR WRGRV RV PHVHV DQDOLVDGRYV
TXDOLGDGH SRORV FRP EDL[D TXDOLGDGH IRBPP FOD
PpGLD DFHLWiIYHO H QHQKXP LQDGHTXDGR 2ARB7EWL[D
TXDOLGDGH HP H PHVHV UHVSHFWLYDPH3YW\H GR SH

H TXH WLYHUDP YDULDO}HV GD TXDSH.G\DLGMHN r2\F ISR FRVP |
TXDOLGDGH GH iJXD WrP SDUKPHWURV FRPRVQ QWG BDRWR YH G
Pi[LPRV H[LJLGRV

&RP D DYDOLDomR GRV UHVXOWDGRV VMABMWUDLW H
PRGHOR )X]]\ GHVHQYROYLGR PRVWURX VH WH.L BlHH QM}J DSRE
FDGD GLPHQVMR UHVSRQGHQGR FRUUHWDPHQWH HP WRGR

1D SULPHLUD GLPHQVmMR DVSHFWRV [tVLRRVXB SUHH®
TXH RV SRoORV HVWXGDGRV HVWMmMR DGHTXDGRV DIIVHNH JXQ
YDULDO}HV GH TXDOLGDGH GHYLGR RV D \}SOHW WIRS/D V X CPULHF R
YDORUHV Pi[LPRV SHUPLWLGRV LQGLFDQGR VIVUXWXHYL LI
PRQLWRUDPHQWR FRQVWDQWH DOpP GHMNVD®HHWDUp SDHMP
PRQLWRUDPHQWR GD TXDOLGDGH GH iJXD FSy¥FR DNV UBWDP
GLPHQVMR R PRGHOR GHVHQYROYLGR UHVSRQGHX DGHTXD(

1D WHUFHLUD GLPHQVmMR EDFWHULROYJLFDmMmMRY UH
SDUFLDOPHQWH DGHTXDGD SRLV DOJXQV SRKRM BSHUWVRV
LQIOXrQFLD QHJDWLYD QR UHVXOWDGR ,4$6) PRFRRGWHOWRHG
XPD IHUUDPHQWD ~WLO SDUD R JHV VGRIF L MW KHW DRQOVRH § BVUHD
GH WUDWDPHQWR D VHU GDGRV SDUD iJXFRPR ROFPHEQW RS D M
Do}HV GH SUHYHQomR H HVWtPXOR j SURPRomR GHRREUDV G



S3RU ILP R GHVHPSHQKR GR PRGHOR IX]]\ ,4$6)DGIRVHQY |
DRV GDGRV GH DQiIiOLVHV GH TXDOLGDWHRGHVIHX\DD @&/H V-DODN M
SHUPLWLX D DYDOLDomR GRV SRoRV HPSWVYV EPGIRWMMD Q WH
R JHVWRU QD DJUHJDomR GDV WUrV GLPHQWWW Y DFRPASDQ



&21&/86®(6 ( 5(&20(1'$d®(6

$ XWLOL]DomR GD WHRULD GRV FRQMXQWRYV IX]]\ FRPR
GH DSRLR j WRPDGD GH GHFLVmMR JDQKDYPNGEDGRM PDRSR
FLrQFLD 2 PpWRGR ODPGDQL SURS}H XPD PBGHAXQUER GHF
XPD EDVH GH UHJUDV 'HVWD IRUPD R GHR/@ICEVROQ GLIDRGH) & R
VXEWHUUKQHD HQDOWHFH WDO DVVHUWLYD

2V UHVXOWDGRY GD DSOLFDomR GR ,4%$6) QR PXQLFtS
GHPRQVWUD TXH D PDLRU SDUWH GRVIRRGRVTXIE G O®NVGEHI LA
FRP FODVVLILFDomR GH EDL[D TXDOLGDNGGLWHQWUDP TLXQ PQ K
EDFWHULROYJLFD 2QGH DV YDULiIYHLVDGRHIRPDLR QPR YLD\
FROLIRUPHVY WRWDLYV $ DSOLFDomR GR ,4%$6) QD iUHD GH H\

&RP HIHLWR D FRQVXOWD DRV HVSHFLDDLODODVUDV Rp G
GHVHQYROYLPHQWR GD EDVH GH UHJUREMDWR BVRRGEDALR] |
IXQo}HV GH SHUWLQrQFLD IX]]\ DMXGDPRi DHRNSWOHU 2 itd RD A_-HP R
VXEMHWLYD

2V XVRV GRV EDQFRV GH GDGRV H GDV IHUUPDPHQWDYV
JHUDomR GH LQIRUPDomR S~EOLFD EHP FRPBYDQBRVVLE
WHFQROYJLFRVY GH IRUPD D EHQHILFLDU DQXRFLHIPIPG B R [
IRUWDOHFLPHQWR GDV PHWRGRORJLDV ®RHHFROWHV h RDG&HP [)] K
DUFDERXoRV FRPXQLFDFLRQDLYV

S3RU FRQVHIJXLQWH D HVWUXWXUDomR GH XI®DtQGVYPH C
FRODERUDU SDUD D VRFLHGDGH H GH DIH/MRQWKLNVGNDHEHW i Y HI
EHP FRP YLVWD D HYLWDU SUREOHPBRPGHH BYFBNMHI]XK d@GURL
WHPSRUDO GR UHFXUVR

'HVVD IRUPD R ,4%$6) SRGH VHU PXLWR ~WIOQBDQR_GDE@WU
GD iJXD HP XP GHWHUPLQDGR ORFDO GH DRBRVUWQBRHRVD
GLUHWDPHQWH HQWUH ORFDLVY GLIHUHQWKS\R G6H BQWPDSD
DSUR[LPDU RX XOWUDSDVVDU R YDORU PIi[l$PRZSHUPLWLGR
PHGLGDY DSURSULDGDYVY SRGHP VHU WRPLDNGYWBNOBY DHiVWI
SDGUmMR GH TXDOLGDGH EHP FRPR DOHUWDUVRAD XV DWVREHU
GHFDLPHQWR GH TXDOLGDGH GH iJXD VXEWHUUKQHD

2 ,4$6) GHVHQYROYLGR SRGH VHU DSOLFDGRDJHP EHC
DX[LOLDQGR RV WRPDGRUHV GH GHFLVMRHSRHWYPDWH WREB R



UHVXOWDGRYV GDV DQiOLVHV HP ODERUDWRUVLEBNVNQSR WA IPFR
FODVVLILFDomR SRGH VHU XWLOL]DGD BRWHBYXWRRUM G IS CBRE
VXVWHQWIiIYHLY HP UHODomR j TXDOLGDGH GD iJXD VXEWHU
$ PHWRGRORJLD XWLOL]DGD QR GHVHQYROMRPERWR (
TXDOLGDGH GD iJXD VXEWHUUKQHD IOH[tYH®GDHEmMRXDB RIX/V
LPSOHPHQWDomR GH YDORUHV FDVR DQ R GIRRKFTRO G3HH REKWYNUXRG/F
GH YDORUHV Pi[LPRV SHUPLWLGRV UNMBGRRUBBOD B RYVVINYW
XWLOL]DGD HP TXDOTXHU UHJLmMR
(P IXQomR GRV FRQFHLWRV H[SORUDGRV QHVWH WUD
DSOLFDomR GH IX]]\ SDUD TXDOLILFDUVBVSIDXDVWNJ)OEDIDKRR/
D XWLOL]DomR GR ,4%$6) SDUD GLIHURQMWHYWR. GBIG B X DI X K BEAW-
$ VHIXQGD UHFRPHQGDOomR p XWLOL]DU D PHWRGRORDUDL
TXDOLGDGH GD iJXD SDUD P~OWLSORV XVRV$ FRREFHQGRV
UHFRPHQGDomR p FRPSDUDU RV UHVXOWDGRY REWLGRV FR
SHFRPHQGD VH DLQGD D DSOLFDomR GD OyJLFD IX]]\ SD
$YDOLDU D GLVSRQLELOLGDGH GH iJXD VXEWHUUKQHD
&ULDU LQGLFDGRUHY GH TXDOLGDGH GR HVJRWDPHQV
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$%,$ $NHEH /XWKHU .LQJ $/,62/7$1, $UJKDYDQ 8%20%$ -$
''33(1$$5 ODWWK\V $ORLV OLFURELDO OLIH EH\RQG W'
PHWDJHQRPLF DQDO\VLV RI EDFWHULD GLYHWWWW) DQG WK
HQYLURGPH®®AH RI 7KH 7RWDO (QYLYRQPHQW

GRL M VELWRWHQY

$',08//$ 1 :8 - *URXQGZDWHU TXDOLW\ DQG DVVRFL
DULG UHJLRQ RI VRXWK ,QGLD ,PSOLFDWLRQ WR VXVWDLQLI
(FRORJLFDO 5LVN $QOWHVYDPMALRQE® -RXUQDO

GRL

$',0%$//$ 1DUVLPKD 7%$/225 $MD\ .XPDU +\GURJHRFKHP
JURXQGZDWHU TXDOLW\ LQ WKH KDUG URFN WHUUDLQ RI 6R
6\VWHP *,6 DQG JURXQGZDWHU TXDOLRKQGIAPDIWHU4A4RUNHFK
6 XVWDLQDEOH "HYHOR SP HXRL M JIVG

$JrQFLD 1DFLRQDO GH EJXDV $1$ &RQMXQWXUD GRV UHFX
SHODWYULR SOHQR %UDVtOLD ") S

$JrQFLD 1DFLRQDO GH EJXDV %UDVLO 30DQR 1DFLRQDO C
1IDFLRQDO GH EJXDV + %UDVtOLD $1$

$/0(,'$ 5RVD $OHQFDU 6DQWDQD 'H 20LGHILUBRDORGD GHJ BEC
GD iJXD VXEWHUUKQHD ( ,48%6 DSOLFDomR SDWIRRPXQLF
GH FDVR &DPDoDUL %$ HJXBYVGHKEMHRIMIIR BHXWOR Y S

$1%$ + $JrQFLD 1DFLRQDO GH EJXDV H 6DQHDPHQWR %iVLFR
5(&85626 +E'5,&26 12 %5$6,/ 'LVSRQtYHO HP KWWSV U
DQD ZHEIORZ LR FDSLWXORY TXDQWL TXDOL $FHVVDGR

$5%$8-2 &DUORV 5HQA X\6R BWHNM XB VXEWHUUKQHD QR VHPLIU
UHIOH[}HV QHFRNMNVUERW,, &21%$3(6& &DPSLQD *UDQGH 5H

$5%$8-2 3 & ,*/,25, 6 % & 8P DVSHFWR GD LQFHUWH]D O

5 ,Q :,, (QFRQWUR 1DFLRQDO GH (GXFDomR ODWHPiWLFD
(1(0 6mR 3DXOR 6% (0 Y S

$6%$', (VPDHLO HW DO *URXQGZDWHU 4WDRQNWYQ $VVHYV
DQG ,UUBXDWDRQDELOLW\ GRL V X

$:$'+ 6DOLK OXKDPPDG $/ 0,085 +HED <$6((1 =DKHU 0XQG
*URXQGZDWHU DYDLODELOLW\ DQG ZDWHU GH PHDQ\G RIXVWD L
$UDELDQ 3HQLQVXOD DQG YAHNRQ RJHHQ R QHRIHWMIPHQW DQG |
GRL v ]

%$'((1(=+%" $KPDG 7%$%$7$%$(( +DPLG 5H]ID 1,.%$%$.+7 +RVV
5%$')$5' ODMLG $%%$61,$ $EEDV %$*+$3285 ORKDPPDG $0OI



ODKGL (VWLPDWLRQ Rl WKH JURXQGZDWHU TXDOLW\ L
IDFWRUV WKHLU FKDQJHV LQ 6KLIUWRXGGZONHU RIR K R\G\E D W
'HYHORSPHQW + GRL M JVG

%%$5,/$5, $IXVWLQD 48,52= ODXULFLR /RQGRxR 3%$5,6 0DU
/,0$6 ODULD /RXUGHV 0$6621( +pFWRU ( *URXQGZDWH
IURP SRLQW VRXUFHV $ KD]DUG LQGH[ WR SURMHMW ZDWH
*URXQGZDWHU IRU 6 XVWDL@REOH "HWYHOWRGPHQW

%$5526 / & %$66%$1(0y,SI5FR GH OyJLFD )X]]\ H ELRPDWHPI
81,&$03 ,0(&& &DPSLQDV 63

%$5526 /DpFLR &DUYDOKR %$66%1(=, 5RGQH\ &DUORV /2':
JLUVW &RXUVH LQ )X]]\ /RILF )X]]\ '\QDPLFDO 6SUNIQRW UDQC
9HUODJ %HUOLQ $Q

%5%$+,0 %HP %28*+%$5,28 ) ( %285, 6 OXOWLFULWHU
JURXQGZDWHU TXDOLW\ XVLQJ :4, DQG IX]]\ ORIJILRQ'RRO LQ
6: 7TXQLMDUQDO RI $IULFDQ (DUWK 6FLHQFHYV

GRL M MDIUHDUVFL

%$6+$5 7RULTXO )81* ,YDQ : + :DWHU 3ROOXWLRQ LQ D '}
'"KDN:IDWHU GRL z

%$7,67$ ) 6 *21d$/9(6 0$18(/ 5$026 -81,25 $17D1,2 6$17:
52'5,*2 &58= 0$12(/ 325&,81&8/$ ' & / 52'5,*8(6 $ & /

$SOLFDOomMR GH LQGLFDGRUHV TXtPLFRV H PLFG®RER QWD FR
VXEWHUUKQHD QR HQWRUQR GR FHPLWpPULR TXLQWD GRV O
$SUHVHQWDOmMR GH 7TUDEDOKR &RQIHUrQFLD RX SDOHVWUD

%$7,67% ,JRU )HOOLSH 9LHLUD &$%$57%;2 )HUQDQEWR.G6BOLP :

&DUYDOKR 0217(,52 $QLOGR &DOGDV '$ 6,/9% .DURO\QH 6¢

HP iUHD UXUDO VRE LQIOXrQFLD DQWUyYSI(% B 7T¥D'$(RQD GD Ol
S

%(572/2 5 $ +,5%$7% 5 $/< -81,25 2 OpWRGR GH 9DC
6 XEWHUUKQHD ,PSDFWDGD SRU $WLYLGDGHE¥JXPYWDPLQDQV
6XEWHUUKQHDYV = KWWSV GRL RUJ ubv 'Y L

%(572/2 5HIJLQDOGR +,5$7$ 5LFDUGR &21,&(//, %UXQR 6,

3,1+$77, $QW{QLR )(51%$1'(6 $PpOLD EJXD VXEWHRRIKQHD ¢

QD 5HJLMR OHWURSROLWDQD GH 6mR 3DXCBRH YL BRBVYB(HO X!
S

%(57%$&+, 0 + 6%$1726 0 O 67,33 0 ( ) &RQFHQWUDOmMR
WXEXODUHYV SURIXQGRV H FRUSR KtGULFR VX&HUQEEIDDO QD
JHRJUIIYFD;,,, S

%(=(55$ $ ' $ 52&+$ - & 12*8(,5%$ ( 5 $5%$8-2 ) * ' 0
0 . %5$1'$2 0 * $ 3$172-$ / ' 0 7HRU GH QLWUDWR HP



UHJLMR PHWURSROLWDQD GH )RUWDO®FD D ¥ HD RO KA BID\H Y V
VD~GHL/,1( Y S

%,*8(/,1, & 3 *80< 0 3 6D~GH DPELHQWDO tQGHMBHN GH (
GH SRORV SURIXQGRV QD U HHYILR/ @)DG)OH B HE®RDIO UDP Qi  Q
S

%2(12 3DWULFLR /XL] 7 )5(,7$6 *DLDUGR * LPDbYeR,BH- [/ '
PIiTXLQD GH YHWRU GH VXSRUWH SDUD SEHHYDWmMR GH QtYHL

6XEWHUUKRQHOM® Y Q S * ‘2, ubv Y L
%5%$6,/ /IHL Qz GH GH MD,QNMJURNV&H D 3ROtWLFD 1DFL
SHFXUVRV +tGULFRV FULD R 6LVWHPD 1DFLRQDO GH *HUHQ
UHJXODPHQWD R LQFLVR ;,; GR DUW GD &RQVWLWXLomR
GH GH PDUoR GH TXH PRGLILFRX D /HL Qz G

'LiULR 2ILFLDO GD 5HS~EOLFD )HGHUDWLYD GR %UDVLO

%5%$6,/ OLQLVWpUIRUGW/MD 6Db G GH GH GN|SIPMEVREGH
RV SURFHGLPHQWRY GH FRQWUROH H GH YLJLOKQFLD GD T>
VHX SDGUmR GH SRWDELOLGDGH

%5%$6,6(62/8d-2 &21%0% Qf GH GH DEIMS3HGMREUH D
FODVVLILFDomR H GLUHWUL]JHYVY DPELHQWDIOWHBDUDG RRWXL
SURYLGrQFLDV 3XEOLFDGD QR '28 Qz GH GH DEULO GH

%5(66%1( $ 02'$1(= 3 6 ),25( ) $ &$55% 7 $ (:%$1.
'( &$5/, % 3 027%$ 0 7 )YX]]\ EDVHG FRPSXWDWLRQDO LQ
VFUHHQLQJ GHFLVLRQ LQ HQYLURQPHQWDBQ PEBDFN DVVHV'
FDVH E\ FDVH SURQWHFWRQBEQWIDMDOPSDFW DVVHVVPHQW

UHYLNZ S + GRL M HLDU
%52:1 5 0 0&&/(//$1' 1 , '(,1,1*(5 5 $ 72=(5 5 * 3$ :DW
4XDOLW\ ,QGH[ 'FDWWHWBHZDJHIRRWNYV 1R Ss

%855, 1LFROH 0 :($7+(5/ 5RELQ 02(&. &KULVWLDQ 6&+,5
UHYLHZ RI WKUHDWY WR JURXQG Z®ORN.HQ FK RO L7WH LARWEA D
(QYLURQPHQW % GRL M VEFLWRWHQY

&$',/+%$& | $/%,1(7 0 &RRUGBWqQBHWGIpYDOXDWLRQ GH OD T
VRXWHUUDLQHV 5DSSRYWHGQHHSUBHUHOWDXWLRQ S

&$(7$12 7LDIR 3%$,9% $QGHUVRQ 6,/9% 6LPRQH &287,1+2
&$%5%/ -DLPH $EDVWHFLPHQWR UXUDO GH iJXD XVR H GHEF
6HPLIULGR H D GLVSRQLELOBLGTG H5 HYAVMWD &GH V HDVONXKNY R } &8 W
DPpULFD ODWLG@D

&$59%/+2 $ 0 +,5$7$ 5 & $ 6,021$72 0 $/%848(548( ),/
ORGHODJHP QXPpULFD FRPR IHUUDPHQWD SDUDQD;JHVWmR (



&RQJUHVVR %YUDVLOHLUR GH EJXDV 6XEWHUUKQHDYV &LC
%UDVLOHLUR GH EJXDV 6 XEWHUUKkQHDY 6mR 3DXOR $%$6

&$67,//$ 5+2 - & 52-$6 5 $1'(56(1 0 6 +2//(< & 0$5,(7+
6XVWDLQDEOH JURXQGZDWHU PDQDJHPHRED®RZ ORQ.
(QYLURQPHQWDO &KDQXGRL M JORHQYFKD

&($5E5HODWYULRV GR 358; H ODXGRV GD TXDOLGDGH GD iJX
&$*(&( &RPSDQKLD GH EJXD H (VIJRWR GR &HDUi

&(7(6% &RPSDQKLD GH 7THFQRORJLD 6GIDNDYQUHRPEIQPWR $PEL
TXDOLGDGH GDV iJXDV VXEWHUUKQHDYV &GMR (¥YIWOIEER & (7 Go¥R
S 6pULH 5HODWYULRYV

&+%$9(6 /XFLDQR (XVWIiTXLR 1$6&,0(172 /XL] )HUQDQGR &
RXWFRPHV LQ QHZERUQ L QdiBDQM/\W R VAMXOIXYW D RBH BHGLDW U
GRL

&+,'$0%$5%$0 6 35$6$11$ 09 9(1.$75%$0%$1%$1 6 1(32/,$1 0
35%'((3 . 3%$1'$ %DQDMDUDQL 7+,9<$ & 7+,/$*$9$7+, 5 *
TXDOLW\ DVVHVVPHQW IRU LUULJDWLRQ E\ DERSEDYHQHZ
RQ IX]]\ ORJLF(QYHEKRQFKBWDO 5HVHDUFK

GRL M HQYUHV

&2*(5+ + &RPSDQKLD GH *HVWmMR 3GR¥ 3BMOMDAQR/ BW + HIJHFRND P
GRV UHFXUVRV KtGULBRWY GR WRRBULEH

&21&(,d-2 OiULR ODUFRV ORUHLUD 'D 30DQR GH JHUHQFLDF
HP XPD LQVWLWXLo0omR%UH HOOWLIDER -RXIPOICRKBT 'HYHORSPHQ\

&21'( ( $ERUGDJHP )X]]\ SDUD R PRQLWRUDPHQWHRP GRV LPEC
QR SRUWR GHBDUYMRIEPELHQWH H 6 XW¥WHQWDELOLG® GH
'2, PDV Y L

&21,&(//, %UXQR 3LULOR +41PRP$RY SDBDGBGGRPDV QD JHVWmMR (
VXEWHUUKkQERYIUHVVR %UDVLOHLUR GH EJXDV 6XEWHUUKQ

&255C$ )HUQDQGD & 6,/9% / & $ ( (&.(57 -RQ\ -DYRUVNL
*LXVHSSH $SOLFDomR GD /yJLFD )X]]\ QR *HUH & BPMDP EGIW R
(QHUJRRUQDO RI $SSOLHG ,QVWUXFHQWDWLRQ DQG &RQWU

&267% , 6%$/'$1+%$ ( & 0217( & 1 $ VD]J]RQDOLGDGH GH FF
VXEWHUUKQHDV H VXSHUILFLDLY HQWRUQR GHYXRWWHUUR
,EHUR $PHULFDQD GH &LrQFLDQY $PELHQWDLV '2,

KWWS GRL RUJ &% 3 &

&287,1+2 - 9 $/0(,'$ & 1 *$'(/+$ &/ 0 7$5*,12 ') [, 1+%"
) 0 &2(/+2 9 + 5 $YDOLDomR ,QWHJUDGD GD 4XDOLGDGH



%DFLD +LGURJUIiIILFD 5HSUHVHQWDWLYD GRAMWRMDDO GD 5H
EUDVLOHLUD GH UHFXUVE8YV KtGULFRYV

&350 + 6(59,d2 *(2/i*,&2 '2 %6BEYWHPD GH ,QIRUPDOmMR GH EJ;
6XEWHUUKQHDV 'EVES RGO HO HP
KWWS VLDJDVZHE FSUP JRY EU OD\RXW YLVXDOL]DUBPDSD

'$1*$5 6 $62.% $ 0,6+5% 9 &DXVHV DQG LPSOLFDW!
GHSOHWLRQ LQ ;QBUDRDD® RHVWAEBRRORJ\ M MK\GURO

'a8*2=,0% $QQD +RZ WR ILQG D VXLWDEOH ORFDWLRQ IRU I
FULWHULD HYDOXDWLRQ IRU LGHQWLI\LQJ SRWHQWLDO VLW
ORUDYLDQ JHRJUDSKLFDO 5HSRUW\NRL KWWSV GRL RUJ

'21%$72 & - HWLDMRY GD SROXLomR HP PDQDQFLDLV H ULR\
,Q , VLERJX VLPSYyVLR EUDVLOHLUR RQOLQH GH JHVWmMR >
GD $OWD 3DXOLVWD 783- 63 Y S

(&. 1HHV -DQ YDQ :$/79BEAYLUNBRU ODQXDO ODQXDO IRU 926
YHUVLRQ 8QLYHUVLWHLW /HLGHQ

(*%,0+$1/8 $ ( 623+, 2 ' .25('( $6 $'(1,.( 2 (

$'(*%2<(*$ $ 2 2021,*+2 ' ( ()(29%2.+%$1 (9 &RQWDP
$VVHVVPHQW RI 8QGHUJURXQG :DWHUSURXQG D &HPHWHU\
/IDJRV 1LJHUHDQDWLRQDO -RXUQDO RI (QJLQHHULQJ 5HVHD

(/1=$,1 + ( &+81* 6 < 3DUN . + 6(1$3%$7+, 9 6(.$5 6
6$%$5$7+,1$0 & +$66%$1 0 $1),6 02$ PRGHOV IRU WKH
JURXQGZDWHU FRQWDPLQDWLRQ YXOQHRXEIQDLAVRLQ D QLW
(QOYLURQPHQWDO 0DQDJHP HIRL M MHQYPDQ

(1*(/%5(&+7 % = *21d$/9(6 5 ' 7(5$0272 (OLDV + &+$1*
'LVSRQLELOLGDGH KtGULFD H EDODQoR KtGULERQ®D EMDFLD
*HRFLrQBEDBS$8/2 21/,1( Y S

(6&277% $ 7 %(&&$52 : &RQWUROH $XWRPIWLFR GH 9ROX
8WLOL]DQGR ,QIHUrQFLD )X]]\ HPUHRQ 6WVWMWHRBREEWDRMNOLRR) D
$SSOLHG ODWKRHPDVWLFV

),*8(,5('2 6 6 0 3$8/$ ),/+2 ) - 0(1(=(6 - O &VD2/,9(,5%
6DUDLYD 3,172 / $ 3DQRUDPD GDV LQG~VWULRF JDOYKQL
rQIDVH QRV WHRUHYV GH PHWDLV WU DQRHQKD Bill D XD M/ UHL |
DPELHQMD®@( Y S

),/+2 166 6$1726 6 $ ,PSRUWKQFLD GR 7TUDWDPHQWR GH |
,QG~VWULD SDUD XP ERP $SURYHLWDP QW RR®RVIRRFHNIMRQ
7THFQRORJLD 4XtPLFD $%4 $VVRFLDOMR/%WBOMLOHLUD GH 4



)5$1&$ 5 0 )5,6&+.251 + 6$1726 0 5 3 0(1'21d$ / $ 5
%(6(55% 0 & &RQWDPLQDOmMR GH SRoORV WXEXODUHYV F
(QJHQKDULD 6DQLWiUQROH $PERHQ W 3G

)5$1&,6&2 $ BR&HOR PDWHPIWLFR SDUD DYDOLDomR GH FDI
LQWHOLJHQWHVH 'RXWRUDGR HP &LrQFLDV $PELHQWDLYV {
3DXOLVWD 81(63 G6RURFDED 6mR 3DXOR SDJ

)5$1&2 $OH[VDQGH 'H 20LYHLUD $5&26 )UDQNGI@WYHLUD
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5,%(,52 5D\VVD %DOLHLUR 5LEHLUR )$/&2 3586., )HUQDQG
&DPLOD 'LVSRQLELOLGDGH KtGULFD HP BBRQQLEIBPBYYGH UHJ.
S

5,1$8'2 - ' +2//I(< & %$51(77 6 0217*,128/ O 6 X\
*URXQGZDWHU GDREDIOPH/QYWHY LQGRWHU 3ROLF\

52&+% : (VWXGR GD VDOLQL]DomR GDV iJXDV VXEWHUUKQHD
SDUWLU GD LQWHJUDomR GH GDGRYVY KLGURIJHRROYJLFRV KLC(
7THVH 'RXWRUDGR HP *HRFLrQFLDV B8QLYHUVLGDGH GH %L

5266 7LPRWMWEKN -ORJLF ZLWK HQJLQHHRKQJ: DBIS\OLERQV.RQV

6$%$ (OLDV ' 6%$%$ -RUGDQD O O0(1'(6 7KLDJR $ &$9$/&$
2/,9(,5%$ $QVHOPR ( GH *URXQGZDWHU 9XOQHUDBLOLW\ DQ
SHVHDUFK 'RUWLFOH UV UV Y

6$03$,2 / 0 ' 2/,9(,5$ 0 - ) ,*1$&y2LBD VHEXORVD
DSOLFDO}HV H VOHQ GLEPBYIVVYR GH SHVTXLVD RSHUDFLRQDO

5LR GH -DQHLUR 5- : 6LPSYyVLR GH SHVTXLVD
RSHUDFLRQDO H ORJtVWLFD GD PDULQKD

6$03$,2 ),/+2 $QWRQLR &DUORV '( 6 9(//$6&2 ODUOH\ 0 % 5
$ XQLILHG VROXWLRQ LQ ()}HURD ¥\ VWD IDPEXGLIWKY DSISOLFD W L

6$17, $ ' &(758/2 7LDJR %DOLHLUR 0$/+(,526 ®GBIGHX )DE
3HUGDV GH EJXD HP 6LVWHPDV GH 6DQHDPHQWRRVLNBRQLE
QtYHO GH %DFLDBHYGWRDUIHVADMR H 6 XVWHQWDESOLGDGH $

6$1726 $OH[VDQGHU -RVp GRV 0$1&,1, 6DQGUR 'RQQLQL )
$UQDOGR (:%$1. +HQULTXH 529('$ 6DQGUD 5HJLQD ORQWH#F
IX]]\ DVVHVVPHQW PHWKRG WR DLUSRUW ZDVWH PDQDJHPH!
%UDJR®UQDO RI $LU 7UDQVSRUW ODQDJHPHQW

GRL M MDLUWUDPDQ

6$1726 'DQLHIZP 'HE¥WXGR VREUH LGHQWLILFDomR GH DQRPD
IX]]\ DSOLFDGR D HVWLPDomR GR ULVYNRHIHNDQGBGRP BEMNUW R DK
ODWHPiIWLFD $SOLFDGD + 8QLYHUVLGDGH (VWDGXDO GH &D

6$1726 ( -XD]J]HLUR GR 1RUWH p SROR GH GHVHQYROYLPHQ'
&HDUi -RUQDO 'LiULR GR 1RUGHVWH &DGHUQR 5HJLMR C
KWWSV GLDULRGRQRUGHVWH YHUGHVPDUHY FRIP EU HGLW

GHVHQYROYLPHOQWR QR FDULUL

631726 0 $ 3 6$1726 9 6 )5%$1&$ 5 0 &+$9(6 0 6 EJIXI
8P HVWXGR DFHUFD GD VXSHUH[SORWDomR5MREWW DD YAHLUF® R
GH DJURHFRORJLD H GHVHQWROYL®PHQWR VXVWHQWIiYHO



6(//7,= & :5,*+760%$1 / 6 &2PWRGRV GH SHVTXLVD GDV U
VRFLBMMWR 3DXOR +HUGHU

6(59,'21( * 5266, 0 0 7(dB@GREDQGR R XVR GD 7HRULD )X

VRIWZDUH 5 HVWXGR GH FDVR SDUD DYDOLDU D IRU0D GH |

(TXLQD $Q@ ORVWUD GH (VWDJLIULRV H %ROVLVWRLY GD (PE
&DPSLQDV 5HVXPRV ([SDQGLGRV Y

6,$*$6 6LVWHPD GH ,QIRUPDO}HV GH EJXDV 6XEWHUUKQHDYV
GH -XD]JHLUR GR 1RUWH 'LVSRQtYHO HP
KWWS VLDJDVZHE FSUP JRY EU OD\RXW YLVXDOL]DUBPDSD

6,/99 *DEULHOD ODWHXV GH )RQWHYV =%$1&+, )DERSHMR %HU
GD %(51%$5'(6 ODUFRV (GXDUGR &RUGHLUR 'LVSRQLELOLGTE
+LGURJUIILFD QR56XQVADDWOKRLWLOHLUD H *HRJUDILD )tVLF

6,/98 / 3 %$5%26% - 3 6,/9% * $ $QiOLVH H[SORUDWYyU!
GD iJXD GH SRoRV DPD]RQDV QD FLGBIKD G H XDW BV U k§PHBY
Q S KWWS G[ GRL RUJ ubv Y L

6,/99 /ILQGDPDU % XHOQU®DGMH GD iJXD VXEWHUUKQHD TXH D
1RUWH + &( 5HODomR FRP FREHUWXUD GH HVJRWR H GHQVI
'LVVHUWDomR OHVWUDGR HP *HVWmR H 5HIXOD ) RHEBD GHF
GH &DPSLQD *UDQGH 6XPp 3DUDtED SDJ

6,/9$9 0 / *LB®BIQYVWLFR GD VXVWHQWDELOLGDGH VRFLRDP
&5%$-8% %5 &UDWR -XD]JHLUR GR 1R UWHVH UWMDDJEDRO KOOHV W UD G
'"HVHQYROYLPHQWR H OHLR $PELHQWH 8QLYHUVLGDGH )HC
3DUDtED SDJ

6,/9$¢ , 6 0(1'21&%$ 0 & 6 *$5&,%$ & $ % *$5&,% + | &z
/[yJLFD IX]]\ DSOLFDGD D SUHGLomR GD TXDOLGDGH GD iJXD
20KDU GRV UHFXUVRV H GR PHLR DPEH A QMW R R RUW]R®RV 8 H
(GLWRUD 3RLVVRQ Y S

6,/9$ 5 6 % 6286% $ O / 62'5( 6 6 9 9,725,112 0 , $Y
GD TXDOLGDGH GDV iJXDV VXSHUILFLDLV HWRKEBEWMHUUKQHDV
6DOLQYSRGIMLVIMD $PELHQWH HSEJXD

6,/9$ -81,25 & + [/ )5(,5( $ 7 * 0(1'(6 - - IYRLFD )X]]\ H
$QDOtWLFR +LHUIUTXLFR $+3 QD DYDOLD owsR GLDV WD O L G D
(OHWU{QLFD HP *HVWmR (GXFDomR H 7HFQRORJLD $PELHQ\

6,/9(57 :LOOLDP )X]]\ LQGLFHV Rl (FROIRIRGPOQWDO F|
ORGHOOLQJ + GRL v

6,1*+ $MLW 3UDWDS .+$.2/,$ $GLW\D 7$9%16-(/GHYDQM\R
*URXQGZDWHU TXDOLW\ DVVHVVPHQW XVLQJ JLV DQG IX]]\
SROOXWLRQ SHWHRODUFK ,¥VIHU 3DJH 1R



6,1*+ $MLW 3UDWDS &+$.5$%$57, 6XPDQWD .80$5 6XPLW
$VVHVVPHQW RI DLU TXDOLW\ LQ +DRUD 5LYHUREDVLQ XVLQ
PDNLQJ WHFKQLURKGRHQWDO ORQLWRULQJ DQG $VVHVVPHQW
GRL v

6,1*+$ 6 3%$6838/(7, 6 6,1*+$ 6 6 6,1*+ 5 .80%$5 6
SUHGLFWLRQ RI JURXQGZDWHU TXDOLW\ XV&IKQHPHRIVISKIHHIHW F
GRL M FKHPRVSKHUH

61,6 + 6LVWHPD 1DFLRQDO GH ,QIRUPDo}HV 6REMH 6DQHDPF
6LVWHPD GH $EDVWHFLPHQWR GH EJXD GH -XD]JHLUR GR 1R
KWWS ZzZzZzZ VQLV JRY EU GLDJQRVWLFR DJXD H HVJRWRV §

62/'(5$ % & 2/,9(,5% ( GH EJXD VXVWHQWiYHO DV 8P Q
*RYHUQDQOEGMDWRREWHUUKQHDYV

628=$ . , 6 GH &+$))( 3 / % 3,172 & 5 6 GH & 12+*8(
3URWHomR DPELHQWDO GH QDVFHQWHY H®IORUDPHQ

KLVWYULFR H ODF X&DXDW psXELVF B V UKW KD MV

KWWSV GRL RUJ UDV Y L

63(5/,1* ODUFRV 9RQ ,QWURGXomR j TXDOLGDGH GRV iJXD\
+RULJRQWH 0* 8)0*

67(9$129,0 =RUDQ 0$5,129,0 9HOMNR $ PHWKRGRORJ\ IRU
RQ WUDQVERXQGDU\ JURXQGZDWHU TXDQWLW\ DQG TXDOLW
-RXUQDO RI WKH &URDWLDQ *HRORRGRIO BXO YBHRFDR AW \WKH !

68*8,2 !LFLRQIULR GH JHRORJLD VHGLRH®MNW EDLQHLUR D% HDU W
%UDVLO S

6=./$5(. 6 *I5(&.% $ 2-7%$/)5%1.,(:,&= $ 7KH HIIHF
URDG VDOW RQ IUHVKZDWHU HFRV\VWHPV DQG VROZXWLRQV
6FLHQFH RI 7KH 7RWDO (QYLURR@RRHQW M VFLWRWHQY

7(/(6 5XGi 3BHL[RWR 6,/9% ODULD /XFLQHLGH *RPHV 'D $/9(!
S5LEHLUR $YDOLDomR JHRHVSDFLDO GD H[SDQVmMR GR DJOR
LQWHOLIJrQFLPHYHRWOIEEDVLOHLUD YGH JIRJUDILD ItVLFD

7(,:(,5% / 0 $/(1&$5 * 6 6 +(50i*(1(6 ) + ' $ 1$6&,0(17:
$UDMDUD 3DUN %$5%$/+$ &( 80 HVWXGF5IGDL S WUDF FISranFR DG
VXVWHQWDELOLSSDGH

7+20$6 % ) 6XVWDLQDELOLW\ LQGLFHVY WR HYDOXDW
PDQDJHPHQW D FDVH VWXG\ LQ &DOLIRUQLD 0®6XD IR PHQKH
$FW\GURJHRORJ\G-RIXUQDOV



75$7% %5$6,DQNLQJ GR VDQHDPHQWR LQVMLEB XWR @D WD E
3DXOR

75%$7% %5%$6,/ BUWNTXLVD 6DQHDPHQWR %iVLFR 5HPOPWHDV R U
%UDVLO 6mR 3DXOR S

7523($ (ULFD HW DO (QYLURQPHQWDO DGDSWDWLRC
JURXQGZDWHU VRXUFHV LQ VRXWKHDVWHUQ 2QWDULR ,PS(
PRQLWRULQJ DQGKXNRIRDP RHOWWE® BROOXWMRIYQY SRO

78&&, & ( 0 5HIJXODPHQWDOmMR GD 'WHQID/MP 8 DETHYIV QR ¢
iJXD GD $PpULF® /DWL QDS KWWS GRL RUJ Ut

78&&, & ( 0 &$UXPOLGDGH GD iIXDWMXNEWEBUDKQQHQWUR G

*HVWmR GH (VWXGRV (VWUDWDpPJLFRV S
9$51,(5 & 52&+$ * $ &%$0326 - ( $/%848(548( ),/+2 - |/

6,021$72 0 +,5$7%.WUDWR QDV iJXDV VXEWHUUKQHDYV GHYV
SDQRUDPD DW&D®mR 3DXOR 6,0$ ,* Y S

9$51,(5 & +,5$7$ 5 &RQWDPLQDOmMR GD iJXD VXEWHUUKQF
(FROYJLFR GR 7LHWr 56tYR\3\WE ER X BV BXES 8D KOGH Y Q

S

9,//$5 3LODU &DUROLQD $V iJXDV VXEWHUUKQHDMWHR GLU
$PELHQWH 6REMRGIDXOR Y :,; Q S Q MDQ PDU

921 63(5/,1* 0 ,QWURGXO0omR j TXDOLGDGH GDV iGXDV H DR \
%HOR +RUL]JRQWH 8)0*

921 63(5/,1* 0 ,QWURGXO0mR j TXDOLGDGH GDV iJXDV H DR\
BULQFtSLRVY GR WUDWDPHQWR ELROYJLFR GH iJXDV UHVLGX
(QJHQKDMWLDNiULD H $PERHQWDO

921 63(5/,1* 0 3ULQFtSLRVY GR WUDWDPHQWR ELROYJLFR G
TXDOLGDGH GDV iJXDV H DR WUDWDPHQWR GH HFVHRWRY  }
GH (QJHQKDULD 6DQLWIiULD Y S

95%$ -DURVODY /,332FUIRX@®XNWBU 5HVRXUFHV 6XVWDLQI
,QGLFDV\RUWHG 1DWLRQV (GXFDWLRQDO 6FLHQWLILF DQG &
JRQWHQR\ 3DULV 81(6&2

:$1* &KDQJ]JKRQJ 4, <DOL 6+%$2 0OLQJZHQ +8 4LQJKXD &+

4,81 <XKXD /,1$<DRMWMML®QJI ORGHO IRU )HDWXUH 6HOHFWLRC

6HWV Q ,((( TUDQVDFWLRQWR® )X]]0RB\VWHP V $XJ
7)8::



:8 -LDQKXD =+%1* <X[LQ =+28 +XL *URXQGZDWHU FK
TXDOLW\ LQGH[] LOQOFRUSRUDWLQJ KHDOWK ULVN ZHLJKWLQJ
QRUWKZHVYMR&KH®@DGE/RWU \ M FKHPHU

:ZZGU 5HODWRULR 0XQGLDO GDV 1Do}HV 8QLGDV VREUH F
UHFXUVRYV KtG UDWRNW SDJ

81(6&2 ::'5 :DWHU IRU BHRSOH=:®W6&2IBXEQRLNKLQJ DQG
%HUJKDKQ %RRNV 1HZ <RUN 86%

<$6((1 =DKHU 0XQGKHU 5%$0%$/ ODMHHG ODWWDU ',23 /DPL!
'(0,5 9DKGHWWLQ .,6, 2]JXU +\EULG $GDSWLYH 1HXU
AXDOLW\ ,QGH[: DWHILLP BAWRXQUFHY @WRQADJIJHPH@W

=$&%$5,$ 1DILVDWX $12518 *HRSKUH\ $'20%$.2 'LENVRQ

JUHGHULFN $%$66 *LEULOOD (YROXWLRQ FIVMHRAVPEHIIW R

JURXQGZDWHU TXDOLW\ LOURKE GRMDWHUWL | RDWHKKPMIIVD D E O +
GRL KWWSV GRL RUJ M JVG



$3C1',&( $ &RQVXOWD DRV HVSHFLDOLVWDV VREUXHRYV LQ\
FRPS}HP R EQGLFH GH 4XDOLGDGH GH EJXD 6XEWHUUKQHD

6RX /LGLDQH ODULQKR 7HL[HLUD HQJH GKHIDOD G BIHDQ
PHVWUDQGD HP (QJHQKDULD &LYLO HUSPE GHIQEDIPCS LS

*UDQGH &XMR RULHQWDGRUDV VmR SURIHVVRUDWV'Ws $QG
6DQGUD 5HJLQD ORQWHLUR ODVDOVNLHQH 5RYHGD + 81(63

(VWD SHVTXLVD SUHWHQGH VH DQDOLVD U&RWD ISIRWKFAHMW
WRWDLV ( &ROL 1LWUDWR 1LWULWR 78YEI6GE] GRIYGEL VWX
FODVVLILFDGR FRPR ,QDGHTXDGR OpGLR H $GHTXDGR

2 WUDEDOKR VHUi FRPSRVWR SRU WUrV JUXBRW QWUWHR
HVVHV JUXSRV REWHUHPRV R tQGLFH GH 4XDOLGDGH GH E.

$ SHVTXLVD ID] SDUWH GH XP SURMHWR DSRLDGR
'HVHQYROYLPHQWR &LHQW!tILFR H 7THFQROYJIGFHR , §HFU VGFER|
)X]]\ GR WLSR ODPGDQL

$ SULPHLUD HWDSD SDUD R GHVHQYROY UPFAR@MX Q R/ RAL
)X]]\ SDUD FDGD YDULiIYHO *RVWDUtD®RYMKRHSPR@WDX HRIPU
SDUD RV SDUKPHWURY DQDOLVDGRV 3DUD FDRs O) IS DIXKKPCGH \R
SDUKPHWUR VHUi DYDOLDGR 3RUWDULD &21$0$ Qz

&RP EDVH QRV YDORUHV Pi[LPRV SHUPLWLGRW SYHOID R H
GLVWULEXtGRV HP WUrV FRQMXQWRY GH DFRUGGLRRR R T
$GHTXDGR 1R FDVR GH RV YDORUHV VXJHULGRM MRAUGRVPD
QD 3RUWDULD SRU IDYRU LQGLTXH D UHIHUrQFLD SDUD TXt



2 DQH[R 3&RQVXOWD DRV (VSHFLDOLVWD  FRQWXYIR® XP
DSUHVHQWD XP TXDGUR SDUD R HVSHFLD OXWWUDIBEW UQ.[E X IDUE |

)LIXUD '"HILQLomR GRVY YDORUHVY GRV SDUKPHWURYV
$QHI[R
Elu W
&} EuU
u %o (E
ru Jow 3

'HILQLomR GRV &RQMXQWRYV )X]]\

7THUPRYV /LC 'RPtQ
,QDGHTXD

OpG
,QDGHTXDG

S+

7THUPRYV /LC 'RPtQ
$GHT’
OpG
,QDGH"

1LWULW

7HUPRV /LC 'RPtQ
$GHT:
OpG
,QDGH"

1LWUDW

7THUPRYV /LC 'RPtQ
$GHT:
OpG
,QDGH"

&ORUHW

'"HILQLomR GRV &RQMXQWRV )X]]\

7HUPRV /LC 'RPtQ
( FROL $GHT:
,QDGH"

&ROLIRU 7HUPRV /LG 'RPtQ
TRWDL $GHT:




,QDGH"

6yOLGR

7THUF/LQJIXt'

'RPtQ

GLVVROYL

,QDGHTXD

OpG

L QDGHTXDG

7THUPRYV /LC

'RPtQ

TXUELG

$SGHT’

OpG

,QDGH"

$3C1',&( % =

%DVH GH UHJUDV GRV JUXSRV 4XtELRR\R

4XDGUR $ %DVH GH 5HJUDV GR
53 6. ( ( ( (QV
S+ 1LWU| 1LWU| &ORUI[ 'HILQL
,ODGHTXD|(,0DGH],QDGH] $GHTX| %D
,QDGHTXD(,QDGH],0DGH| 0pG |,QODGH
, QDGHTXD{,QDGH],QDGH] ,QDGH7,0DGH
,ODGHTXD(,0DGH] O0pGLIS$GHTX| $FHL'
_.QDGHTXD|,QDGH] 0pG 0pG % D
,QDGHTXD{,QDGH] 0pG |,QDGH],QDGH
,QDGHTXD(,QDGH] $GHTX| $GHTX| $GHT.
,QDGHTXD({,QDGH] $GHTX| 0pG | $FHL"
,QDGHTXD(,QDGH] $GHTX| ,QDGH7] %D
,OQDGHTXD( OpGLH,QDGH]$GHTX| $FHL"
,QDGHTXD|{ OpGLK ,QDGH| O0pG % D
. OQDGHTXD| 0pG |,ODGH|,QDGH|,QDGH
,OQDGHTXD( OpGLH OpGLIS$GHTX| $GHT;
_ QDGHTXD|{ OpGLKF 0pG 0pG | $FHL
,QDGHTXD{ OpGLE 0pG |,QDGH] %D
,QDGHTXD( OpGLH $GHTX| $GHTX[| iwlL
,QDGHTXD( OpGLE $GHTX| 0pG | $GHT:
_,QDGHTXD| O0pG | $GHT.:|,QDGH| $FHL'
,ODGHTXD( $GHTX|,QDGH] $GHTX| $GHT;
,QDGHTXD{ $GHTX| ,QDGH| 0pG | $FHL"
_,QDGHTXD| $GHT. |,QDGH| ,QDGH| %D
,ODGHTXD( $GHTX| O0pGLIS$SGHTX| iwlL
,QDGHTXD{ $GHTX| 0pG 0pG | $GHT:
,QDGHTXD{ $GHTX| 0pG |,QDGH] $FHL"
,QDGHTXD( $GHTX| $GHTX| $GHTX| iwlL
,QDGHTXD| $GHT. | $GHT.:| 0pG TW L

%DFV

*UXSR 4XtPLF

omR



,QDGHTXD{({ $GHTX| $GHTX| ,QDGHT] $GHT;
OpGLR | ,QDGH],QDGH| $GHTXI| $FHL"
OpGLR | ,QDGH],Q0DGH| O0pG % D
OpGLR | ,QDGH],QDGH] ,QDGH] ,QDGH
OpGLR | ,QDGH7] OpGLI$GHTXI| $GHT;
OpGLR | ,QDGH] 0pG O0pG $FHL
OpGLR | ,QDGH] 0pG |,QDGH] %D
OpGLR | ,QDGH] $GHTX $GHTX TWL
O0pG ,QDGH | $GHT. O0pG $GHT.
OpGLR | ,QDGH7] $GHTX ,QDGHT $FHL"
OpGLR OpGLE,QDGH| $GHTXI| $GHT;
OpGLR OpGLEF QDGH O0pG $FHL
OpGLR OpGLR,QDGH7]1 ,QDGHT % D
OpGLR OpGLE OpGLIS$SGHTX| iwL
OpGLR OpGLE 0pG OpG | $GHT.
OpGLR OpGLE O0pG ,QDGH7 $FHL"
OpGLR OpGLE $GHTX| $GHTX WL
OpGLR OpGLE $GHTX OpG WL
OpGLR OpGLE $GHTX| ,QDGH7 $GHT:
OpGLR $GHTX|,QDGH] $GHTX WL
OpGLR | $GHTX|,QDGH| 0pG | $GHT:
OpGLR $GHTX|,QDGH] ,QDGHT $FHL"
OpGLR $GHTX OpGLEI$GHTX WL
OpGLR $GHTX OpG O0pG WL
OpGLR $GHTX O0pG ,QDGHT| $GHT.
OpGLR $GHTX| $GHTX| $GHTX WL
OpGLR $GHTX| $GHTX O0pG WL
OpGLR $GHTX| $GHTX| ,QDGHT TwL

,ODGHTXI|,QDGH],QDGH] $GHTX %D

,OQDGHTX!I| ,QDGH] ,QDGH O0pG ,QDGH

,QDGHTX!I| ,QDGH],QDGH] ,QDGH] ,QDGH

,OQDGHTXI|,QDGH] OpGLI$GHTXI| $FHL"

,QDGHTXI||,QDGH] 0pG 0pG % D

,QDGHTXI | ,QDGH] 0pG ,QDGH7] ,QDGH

,ODGHTXI|| ,QDGH] $GHTX| $GHTX| $GHT.

,ODGHTXI|| ,QDGH] $GHTX OpG $FHL

,QDGHTXI|,QDGH] $GHTX| ,QDGH] %D

,QDGHTX| OpGLE,QDGH| $GHTXI| $FHL"

,QDGHTXI OpGLF QDGH| O0pG % D

,QDGHTXI OpGLE,QDGH] ,QDGH] ,QDGH

,QDGHTXI OpGLE OpGLEIS$SGHTXI| $GHT:

,OQDGHTXI OpGLE 0pG 0pG $FHL'

,QDGHTXI OpGLE O0pG ,QDGHT % D




,QDGHTX| OpGLE $SGHTX $GHTX TWL
,OQDGHTXI OpGLE $GHTX 0pG $SGHT,
,ODGHTXI OpGLE $GHTX| ,QDGHT| $FHL"
,ODGHTXI|| $GHTX|,QDGH] $GHTX| $GHT.
,ODGHTXI|| $SGHTX| ,QDGH OpG $FHL
,ODGHTXI| $GHTX| ,QDGH],QDGH] %D
,QDGHTXI| | $GHT. O0pG $GHTX WL
,QDGHTXI| | $GHT. O0pG OpG $GHT.
,QDGHTXI| $GHT, OpG ,QDGH | $FHL"
,ODGHTXI|| $GHTX| $GHTX| $GHTX WL
,ODGHTXI|| $GHTX| $GHTX OpG WL
,ODGHTXI| $GHTX| $GHTX| ,QDGH] $GHT:
4XDGUR $ %9DVH GH 5HJUDV GR *UXSR %DFWHU
%DVH GH 5HJUD *UXSR %DFWHULROYJLFR
6 ( (QV
SHJ &ROLIR ,
( FR ZRWD HILQLjomR
SUHV| $XVrQ| ,QDGHTXDGR
$XVrq $XVrQ| TWLPD
3UHV| 3UHVH ,QDGHTXDGR
$XVvrq 3UHVH ,QDGHTXDGR
SUHV| $XVrQ| ,QDGHTXDGR
$XVrq $XVrQ| TWLPD
AXDGUR $ %DVH GH 5HJUDV GR *UXSR ,QWHUPI
6 ( ( (QV
5HJU ,
JIVLF| 4XtPLI %DFWHU HILQLomR
i|l,ODGH|,QDGH| ,QDGH ,QDGH
) % D ,QDGH WL % D
iil 0pG |,QDGH| ,QDGH % D
d $GHT. | ,QDGH WL OpGLR $F
A WL |,ODGH| ,QDGH ,QDGH
0,QDGH],QDGH WL % D
0 %D ,ODGH| ,QDGH ,QDGH
6 OpG |,QDGH WL % D
0 $GHT.|,QDGH ,QDGH % D
i WL ,QDGH WL OpGLR $F
iil], QDGH] %D ,QDGH ,QDGH
i % D % D WL % D
i O0pG % D ,QDGH % D
id $GHT. % D WL OpGLR $F
in TwlL % D ,QDGH ,QDGH
i0 ,QDGH’ % D WL % D




ig %D % D ,QDGH % D

ig 0pG % D WL OpGLR $F
i0 SGHT. % D ,QDGH ,QDGH
Til TwL % D TWL $GHT:
iil, QDGH] 0pG ,QDGH % D

i1l %D OpG WL OpGLR $F
il 0OpG OpG ,QDGH %D

id $GHT. OpG WL $GHT.
il TWL OpG ,QDGH % D
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