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$RV PHXV SDLV 9DQGLYV 9LUL

H /XFLHQH GH ORUDLY 6LOYD L

*XLOKHUPH +HQULTXH GD 6LOYD

6LOYD H DR 6LOYLR %XHQR 3HUHI
(&2



$*5$'(&,0(1726

$ '"HXV SRU WHU FULDGR D YLGD

-~ 8QLYHUVLGDGH )HGHUDO GH 9LoRVD DRROGBDWDWDI
'HSDUWDPHQWR GH $JURQRPLD H DR 3URJUDPFRE®D3I$HOD
H[FHOrQFLD H TXDOLGDGH GH HQVLQR GLVSR@®LEUBEGGDBY

2 SUHVHQWH WUDEDOKR IRL UHDOL]DGR FRPQWRRGR G
3HVVRDO GH 1tYHO 6XSHULRU * %UDVLO &$3(6 + &yGLJR

$R &RQVHOKR 1DFLRQDO GH 'HVHQYROYLPHQWR &LHC
FRQFHVVMR GD EROVD GH HVWXGRV SURFHVVR

$R PHX RULHQWDGRU 3URIHVVRU )HUQD QG RD)UDX) 6O L&D
QDV G~YLGDV GLFDV VROXO0}HV GH SUREOHPDV H RSRUW

$R PHX FRRULHQWDGRU 3URIHVVRU (GVRQ ®DVF GR FDW
VROX0}HV GH SUREOHPDV

$R SURIHVVRU 6LOYL@® PAFRIGREAWHUWLGR PHX RULHQV
FLHQWtILFD FRRULHQWDGRU QR PHVWRDOR R $HABDLGHMC(

$R HVWXGDQWH GH LQLFLDomR PXLGID Mt BLOFUDF HHIA TF IQD )R
FROHWD GH GDGRV GRV H[SHULPHQWRYV

$RV HVWXGDQWHYV GH SyV JUDGXDomR (XHWQ RUIGHMDWD L
&ULVWLHOOH )HUQDQGD $UDXMR H 3UROBYWMRUH-RRQ HWMD |
GRV H[SHULPHQWRYV

$R $OpFLR 3HUHLUD SHOD DPL]DGH FRRODHEVRID O5oHn B D BR
R HTXLSDPHQWR ,5*$

$RV DPLJRV GR *UXSR GH (VWXGR H 6ROX®$HV/ SDND $
%RUJHV 5RGULJR 'DO 6DVVR 6DQWRYV 'LDV 'DQLHODROWKI
3HURQL 5REHUWR )LOJXHLUDV /XFDV RDEOWRQ@L 'ZKDR 04l
-DQQD\OWRQ 6DQWRYV 6LODV 6RX]D (OYQLHW 80 RHVV \BRIWR I(Ff W
ODQWRYDQL SHOD DPL]DGH FRQVHOKRV H DX[tOLR HP G~)\

$RV IXQFLRQiULRV GD 8QLYHUVLGDGH JHGBHGROD GH HU
GH ,UULJDomR H '"UHQDJHP 9LFHQW HQM R F-LR) RQWH @ KVCRULLDY ¥
H )UDQFLVFR 'XDUWH WpFQLFR GR 'HSDRGDEPRHLDMN R S HF RIL
DX[tOLR H DVVLVWIQFLD QD FRQGX0omR GRV H[SHULPHQWR



%,2*5%),%

*XVWDYR +HQULTXH GD 6LOYD ILOKR GH SMQGRWYVDIM BV
QDVFLGR QD FLGDGH GH -DQD~ED QR RVWRG®RHGH 0L®DV
FRQFOXLX R FXUVR SURILVVLRQDOL]DQWH G} IZQRQULFGRLR I
,QVWLWXWR )HGHUDO GH (GXFDomR &LrQEHDDHLV/HPRQ®ROF
-DQXiULD 0* (P MXOKR GH JUDGXRX VH HP $0URIQRPI
9LoRVD 8)9 9LoRVD 0* (P MXOKR GH JUDGXRORE®B HP
QD iUHD GH FRQFHQWUDOMR HP 5HFXUVRV +t®ULFRWWR $PH

LQJUHVVRX QR 3URJUDPD GH 3yV *UDG XD omRXMPR UDIGIR)
QD iUHD GH FRQFHQWUDOMR HP 5HFXUVR\8)9t GUXLERNWH @/
VH j GHIHVD GH 7HVH HP PDLR GH



5(6802

6,/99 *XVWDYR +HQULTXH GD ' 6F SQLYWPDVRGDBEH )HC
JHUWLUULIJDomR SRWIiVVLFD SRU JRW2HN B RNIDVER @ R) H X Q I/
GD &XQKD &RRULHQWDGRU (GVRQ ODUFLR ODWWLHOOR

EJXD H QXWULHQWHY VmR UHFXUVRV QDWXUDIWMFR®D D U®HC
DGRomR FRQMXQWD GH SUIWLFDV H WpFI@Q WHY DBEIR\WR Q) GFOL Y
PD[LPL]DU D HILFLIrQFLD GRV LQVXPRWGW@BD BMNRIGK ¢ RIR G'ILYDI
WUrV H[SHULPHQWRYV HP FRQGLo}HV ®RW FDRP $F®B S M\KFOLR. W RF
IRL YHULILFDU D XWLOL]DomR GR WH®BRRGS$DDDD®6 W HURAPL
GXUDomR GR WHPSR GH LQMHomR H GR WHPSR BGHOGHSH
GLVWULEXLomR HVSDFLDO GR IHUWL®R UD QRWHH VDWW HQI\U R/ vy |
REMHWLYR IRL DYDOLDU R HIHLWR GH SRWHABVLED H@WUR
H FREHUWXUD H GH IUHTXrQFLDV GHEHWWXAUL LQJ R o+ GHL
SODQWD UHQGLPHQWR H TXDOLGDGH GHEWMN®BALYRXRRYVDFHK
HIHLWR GD IUHTXrQFLD GH LUULJDomR HHQWRHGMW LOADQ
UHQGLPHQWR H TXDOLGDGH GRV WXEpUFXORYV G\DDHEB®W BIW |
VXEVRODJHP 1R ([SHULPHQWR R WHPSR GB WD GO MWRH LRALL
RV WHPSRV GD IHUWLUULJDomR 2 DXPHQWR PGRO KMRHJARRXR
VLIQLILFDWLYDPHQWH D XQLIRUPLGDGH HGH1 K LRD/SWWYEXOLRD |
DXVrQFLD GH IHUWLOL]DomR FRP . QR SODQWRARWIDWH M>
SURGXWLYLGDGH GH WXEpUFXORV HP XPD VDIRMIRX$ QBF
FUHVFLPHQWR H PDVVD GH WXEpUF XPHRYWHRMNG LRUIDM PHPWD K
UHVXOWDGRYV VHPHOKDQWHY QDV FR QIR ¢&}HSA W KOHRU L PRIQ &
UHJD LPSDFWDUDP VLIQLILFDWLYDPHQWN QRIDFRWDX AR TKt
GH WXEpPpUFXORV $ IOXWXDomR GD XPLGDGH GRrQROBR GKX|
LUULIDomR 2V UHVXOWDGRV HP JHUDO R @3 EQWHR nTR H
WHPSR GH OLPSH]D FRP EDVH QR WHPSR XKQIDRDRbRDE&H
GLVWULEXLomR GR IHUWLOL]DQWH QRBPiDGDXBP B8@1BDEBR
HIHUWLUULJDomR IUHTXHQWH IDJHP VHQWIERVOYIJDRRVHR
$ IUHTXrQFLD GH LUULJDomR PHQRU SURPRY K KFRHQLDU GH
SURGXWLYLGDGH GH iJXD VHP LPSDFWDU QROWHQGD PHLFWW F
WXEpUFXORYV
SDODYUDV7HRBRHGH DYDQOR 6 RODMXBHUBMHKIEDomR SURI X!
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6,/99 *XVWDYR +HQULTXH GD ' 6F 8QLYBI\UYVLIEZRONH YHER L
IHUWLOL]DWLRQ E\ GULS IHBWYILVRURQHIU@ R WWRDRUWRS
DGLYLVRU (GVRQ ODUFLR ODWWLHOOR

':DWHU DQG QXWULHQWY DUH QDWXUDO WHKVRXOUS R GRIFIWL
MRLQW DGRSWLRQ Rl DJURQRPLF SUDFWLFHV DQJG WWRHFK
PD[LPL]JH WKH HIILFLHQF\ Rl SURGXFWLRQ L@SX@WR AKKUW
H[SHULPHQWY XQGHU ILHOG FRQGLWLRQV VBKIN FRENEHBWLY
WR YHULI\ WKH XVH RI DGYDQFH W LFPLHD D @ IDWKHHF & R U B V@ FEQ
WLPH DQG FOHDQLQJ WLPH WKDW SURYRG H&L DWWUILE X W IDFE
IHUWLOL]JHU LQ GULS IHUWLJDW L RQY D,@XPRADS WK H H I WHKEHW RR
IRUPV Rl SRWDVVLXP IHUWLOL]DWLRQ EHWDHMHG@R S QD B WLHX
RI WRSGUHVVLQJ IHUWLOL]DWLRQ RQ SODQW JSMRHEWK WK+
REMHFWLYH ZDV WR HYDOXDWH WKH HIIHBW]RW LLRIQ LRO® V&
JURZWK \LHOG DQG WXEHU TXDOLW\ RI SRWDWR FEOGWL
VXEVRLOLQJ ,Q ([SHULPHQW DGYDQFHLRDPHR @ D&/H BY KXW
IHUWLJDWLRQ WLPHV ,QFUHDVLQJLERQ\WMOUW PIIRIYRIG MK
RI IHUWLOL]JHU VSDWLDO GLVWULEXWLWQR QQDFK 3®&\W B W L Q\
SODQW JURZWK DQG WXEHU \LHOG LQ RQH FMB 8 RQK H K R
DQG DYHUDJH WXEHU PDVV LQ D VHDVRQO DK HI WXDWNP KX
H[SHULPHQWDO FRQGLWLRQV RI WKLV VWXGNO\QLPFREDEWHG
FRQVXPSWLRQ SODQW JURZWK DQG WXEHU TXDOWW\ 6
GHFUHDVLQJ LUULJDWLRQ IUHTXHQF\ KKiHGUHIWKIORL\D DVOL B
LOQMHFWLRQ WLPH DQG WKH FOHD QLIDIV WKL\ XED WHRG PROQL P
XQLIRUPLW\ RI IHUWLOL]HU GLVWULEXW LIRQKLWOR®HKH DBSC
SODQWLQJ DQG IUHTXHQW IHUWLJDWLRQQBDNHYYQRINVFDIOV
/JRZHU LUULJDWLRQ IUHTXHQF\ SURPRWHV ORZGH)F\S 0 DIQMW
ZLWKRXW LPSDFWLQJ WXEHU \LHOG DQG LQFUHDVLQJ WXE

H\ZRUGGYDQFH WLPH ,U®6RDDWXEN U RWBHR MDUONVLOL]DW LR
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+LSYWHVHYV

2EMHWLYR *HUDO

2EMHWLYRYV (VSHFtILFRYV
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,UULJDOomMR

OpWRGRV H VLVWHPDV GH LUULJDOomR
4XLPLIJDomR

L, QMHWRUHY SDUD TXLPLJDoOomR

'HPDQGD KtGULFD GDV FXOWXUDV DJUtFRODYV
'"HPDQGD QXWULFLRQDO GD FXOWXUD
,PSRUWKQFLD GD FXOWXUD GD EDWDWD
1HFHVVLGDGH QXWULFLRQDO GD EDWDWD 3EJDWD’
SHIHUrQFLDYV
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+LSYWHVHV

, 2 WHPSR GH DYDQoR FRPR FDUDFWHUtVWOQED DKAH5 UG ¢
LUULIJDomR SRVVLELOLWD GHWHUPLQDdAME&HHIRUWR B PFSIRL
OLPSH]D HP VLVWHPDV GH LUULJDomR SRU JRWHMDPHC

,, 2 SDUFHODPHQWR GD IHUWLOL]DAJdmD&mKRR BHW\PILFDH DDAKUWP
FUHVFLPHQWR GDV SODQWDV D SURGXWLBDLGDGH H D

,,, 2 DMXVWH GR WXUQR GH UHJD SHUPLWWH BPD$IURGRW IRY E
HDTXDOLGDGH GH WXEpUFXORV GH EDWDWD H DXPHQ

,9 $ SURIXQGLGDGH GD IHUWLOL]DomR GH SOD@WQR/ [P HO k
HILFLrQFLD GD IHUWLOL]DomR

2EMHWLYR *HUDO

$YDOLDU R WHPSR GH DYDQoR FRPR FULWpPULR WRFQLF
H GR WHPSR GH OLPSH]D HP IHUWLUUW J® ohin R LAMVAR J&RNV H R
IUDFLRQDPHQWR GD IHUWLOL]DomR SRWIiBDGH GUHHIMXU QY EL
GH SODQWLR QR FUHVFLPHQWR GDV SODQWDNGR UHRK®XNLLIYY
EDWDWD

2EMHWLYRV (VSHFtILFRYV

: O9HULILFDU D XWLOL]DomR GR WHPSR SHUDY®IQWRI BRIPGD
GXUDomR GR WHPSR GH LQMHomR H GR WHPSR GH OLP
GH GLVWULEXLomR HVSDFLDO GR IHUWLOUND®WG WM W L

,, $YDOLDU R HIHLWR GH IRUPDV GH |UDFL RH@MPUHH \S R DE,
FREHUWXUD H GH IUHTXrQFLDV GH IHUWRURJLE D6 MARH G W/
SODQWD UHQGLPHQWR H TXD®LGDGH GH WXEpUFXORYV

,,, $YDOLDU R HIHLWR GD IUHTXrQFLD GH LBUHYPORRQWR
SODQWDYVY UHQGLPHQWR H TXDOLGDGHPGRROW XHHPpWWEIXX
FRP JHVVDJHP H VXEVRODJHP



5(9,6-2 '( /,7(5$785%

,2UULJDomR

$ LUULIJDomR SRGH VHU GHILQLGD FRPR IPH@WRQGR DYX
SDUD DV FEXOWXUDV SDUD DWHQGHU D GHPDQWEDWyHGLDL
7(67(=19%) $ LUULIJDomR IRL LPSRUWDQWH SBU®HR G
PXLWDV FLYLOL]Do}HV DQWLJDV %(51$5'2DIWWRDP UHV SR ®V
SRU SURGX]LU PDLV GH GRV DOLPHQWRYVY GR P$QRGR X
3DUD R IXWXUR SURYDYHOPHQWH D ILPSYRIDMBMGWHD L
DXPHQWDU D SURGXomR GH DOLPHQWR W GLOXD/QH BB\D ¥ OLLCPH

TXH DWLQJH WRGR R PXQGR
2 %UDVLO DSDUHFH QD VH[WD SRVL&DRLGHQWWGD ROR S

)$2 (P XP HVYWXGR UHFHQWH IRL HVIWDICPBED XPPLOK
GH KHFWDUHV QR %UDVLO VHQGR D iUHPFGEO HIRWQLKHYG
H PpGLR SUD]R %5%$6,/ 9DOH UHVVDWONBDVLXID PHQWH

Mi HISORUDGDV FRP DJULFXOWXUD GHR EPOTOOMLULOR WHH 8 D X\R
SDSHO QD SURGXomR GH DOLPHQWRY ILEUD H DJURHQHU.
$ iUHD LUULJDGD GR %UDVLO HVWLPD M HKMFWDIRHVF H

PLOK}HV GH KHFWDUHYV UHIHUHQWHY D LUSJDUDomi
D FXOWXUD GD FDQD GH Do~FDU IHUWLUUL MG FRO FRLO}K
PLOK}HV GH KHFWDUHYV FRP D FXOWXUD GRRPUUR]
FDQD GH Do~FDU PLOK}HVY GH KHFWGBBHR'HFWDBRY FRPp

FXOWXUDV LUULJDGDV FRP SLY{ FHQWUDO H°DLV PROOXKWEKW
LuuLJDGDV FRP RV GHPDLVY VLVWHPDV GH LUULJDomR %5!

OpWRGRV H VLVWHPDV GH LUULJDomR

2V PpWRGRV GH LUULJDomR SRGHP VHU GLYLFEOGRY S
FXOWXUD HP TXDWUR FDWHJRULDV DV 3SHWALHR (R XOSAHSHIUKN
iJXD p bVSHUJLGD VREUH R VROR H FXOWXUD ¢F LVHX B/HRW DF
RX SDUFLDO GR VROR GD iUHD LUULJDB®DS HOID XDo m D SOL F
XPD IUDomR GD iUHD JHUDOPHQWH VREXESXENWBIdMRAGR C



DSOLFDGD DEDL[R GD VXSHUItFLH GR VROR GB'QWWDR]HM
7(67(=/%)

2V VLVWHPDV GH LUULJDomR VmR GR® MXIQMRD HH R WIDANL
HTXLSDPHQWRY FRPSRQHQWHVY DFHVVYyULRV IRUPRV G
IRUQHFLPHQWR GH iJXD jV FXOWXUDV 7(6V¥(=G&VYSRQtY HH
JRWHMDPHQWR VXSHUILFLDO JRWHMDPHOMWR VXEWHBSUK!
FDSDFLGDGH GH DSOLFDU iJXD GH |FEXPDVXUIDRL HROWIP & LS.
VLVWHPDV SRGHP HQWUHJDU XPD DOWD XQLIRURIGHRH D
UHDOL]DomR GD TXLPLJDomR

AXLPLIDomR

2 WHUPR TXLPLJDomR p DPSODPHQWH XWLORLIDERGHP
SURGXWRYV GH XVR DJUtFROD FRPR LQVHWLFEGRW UR}
ELROYJLFR iJXDV UHVLGXiULDV UHJXO B®RUHV RXHN BRM V¥
GH LUULJDomR SDUD DV FXOWXUDV 1R HEWWQ®LR D QWHLGH
XWLOL]DQGR D iJXD GH LUULJDomR FRPR YHQMXD R G R \WDHEL
SUIWLFD %$5 <26() &267% 9,(,5% 9,$1$%

$ KLVWyULD HVWi UHSOHWD GH IDWBN GWUTXE obn R GSDLL
SURGXWRV jV FXOWXUDV p EDVW D QG HDQWHLUBR DRIAL M) IDPHS
LUULJDomR SDUD IHUWLOL]DU DV FXOW X ORYDid PHDV SRI@W/LLI
HQWDQWR R WHUPR TXLPLJDomR FRPHORXH D VHUERPYRG
GHVHQYROYLPHQWR H H[SDQVMR GRV SULPGRWR¥2GLYWF
9,(,5% 9,%$1%

(P LUULJDOomR SRU JRWHMDPHQWR D |HUWLXHMWDR @ RY A
QDV ~OWLPDV GpFDGDV FRPR LQFUHPHQWRGEIE W IEGIGILIKB
GD HILFLIQFLD QR XVR GH IHUWLOLID@WRI\Y XP BI W DRI LF I
JHQHUDOL]DGD HP PXLWRV SDtVHV GH VEHPY RO YH®RR\R GIY [ {
%UDVLO

$V SULQFLSDLV YDQWDJHQV GD IHUWLU U LLXDLo/@d R WH\R F
IXQomR GD GHPDQGD GD SODQWD UHGXomR GRHW X dIri B RC
FRPSDFWDomR GR VROR H GH GDQRV | EPDOWXD QW IDGEDE |
IHUWLOL]DQWHYV PLFURQXWULHQWG®NWR IDHG® b @R GGD GTHK D



PmMR GH REUD H SRWHQFLDO GH UHGXomR GWRGRY H IGIF LY
QR XVR GRV IHUWLOL]DQWHV &267$% 9,(,5% 9,$1$
(VWXGRV SUpYLRV PRVWUDUDP TXH YiULRV IDWRUHV
7$1* HW DO WLSR GH LQMHWRU %5%$&< 3%606+ 5261
[, Oo(1* [, SUHVVMR %25662, HW DO LD HQ WIWH DR !
GH LQMHomR H OLQKD SULQFLSDO %20),0 HW BPIOPHQWRF
.80$5 5%$-387 3%$7(/ FRQFHQWUDOMRVGEB®OHUWLOMWBE®
GH LQMHomR 2/,9(,5$ HW DO H WHPSR7GHRERSH(]D 6
DIHWDP SRWHQFLDOPHQWH D XQLIRUP HG® HHE M GQ M\
(QWUHWDQWR QHVVHV HVWXGRV ILFRX HYLGHQBWD®R QXH
DGRWDGR GLUHWDPHQWH RX LQGLUHWDPHQWH SURSRUF
3DUD UHDOL]DomR GD IHUWLUULJD GWR YHP PHQWBB VRO .
HP UHVHUYDWYULRYV H D VROXomR SUHSDINMVEDPD LGHV HWWDL
SRU PHLR GH XP HTXLSDPHQWR LQMHWRU 3DQWH D GUM]I
QHFHVVIULR D GHILQLomR FRUUHWD GDV VHJXL RO XoYRU |
YDJmMR GH LQMHomR H WHPSR GH LQMH®OX0MRQGR VR WH
LUULJDOomR UDUDPHQWH GHYH VHU PHQRU TXH PLQXWR\
YROXPH GH VROX0omR GHSHQGH EDVLFDPHQWH GRQWHWVRU
( SRU ILP Ki PXLWRV HTXLSDPHQWRY LQMHWIRIH\M D® IV
HILFLHQWH GHVGH TXH FRUUHWDPHQWH GLFGHUIBR@PR WKL
FDUDFWHUtVWLFDV LQWUtQVHFDV
8PD IHUWLUULJDOomR HILFLHQWH H[LJH DLQGDXP ®RBCHT
VROR p IXQGDPHQWDO SDUD SHUPLWLU R RFOMLPW QR BR
3RU RXWUR ODGR R H[FHVVR GH iJXDQ@WULHIQMIEmMRS
HW DO 3RU LVVR GHWHUPLQDWDURXRBDWLGHD GH GH
IXQGDPHQWDO SDUD JDUDQWLU D DEVRUomR GRV QXWULH

,(QMHWRUHY SDUD TXLPLJDomR

2 LQMHWRU GHYH WHU FRPR FDUDEW B UtV QMFD nSR EBLV
PDQWHU D FRQFHQWUDOmMR GD VROXomRNFRFRABVWDQMWE
FDUDFWHUtVWLFDV KLGUIXOLEDV G RDVQRVDHND R W HBUHEY/ MVAL /DI
GR VLVWHPD GH LUULJDomR $V SUL @PLDSOKR N DAD[Y HELH LTG
LQMHWRU VmMR WHPSR GH LQMHomR H YROXPH GD VROXom|



2 WHPSR GH LQMHomR GHYH VHU GHILRDG R B I LID/ARRIS
LUULIJDomR FRPR WDPDQKR FRPSULPHQWRURBDYV 6BGIQEKRD V)
Ssbub JRWHMDPHQWR R WHPSR GH LQMHomR8GHYH VHU UD
(QWUHWDQWR QmR XPD PHWRGRORJLD EHP GHILQLGD SDL

2 YROXPH GD VROXomR GHSHQGH EDVLFDPHQRWNEI® I &L
$ VROXELOLGDGH p XPD FDUDFWHIDUXWUWAHBDHQBMHUGOVWHP S3
GR VROYHQWH iJXD H PLVWXUDV $ TXDQWHGWDBMD®@K R HIJDA
LUULJDGD $ GRVH GR IHUWLOL]DQWH p GHILQLGD7BRP ED
9,(,5% 9,%15%

2V LQMHWRUHYV GLVSRQtYHLYV VmR FOILDV¥ W GIRY OFGRRR HEMR F
FHQWUtIXJDV ERPEDV GH GHVORFDPHQWR SRVEWHVYRYmMRC
+$0$1 =%$=8(7% $V ERPEDV GH GHVORFDPY QWL RB\RV
FRPR ERPEDV UHFLSURFDV ERPEDV GH SLVWMRR®DMWUDD
ERPEDV GH HQJUHQDJHP H OyEXORV H ERPEID/ GHH & IUHW X
p GLYLGLGR HP LQMHomR GD OLQKD GH VWmBoQnRK HVLGQMN HPd.r
SURSRUFLRQDO H SUHVVXUL]DGR

2 PPWRGR SRU GLIHUHQoD GH SUHVVmMR p R BOHWVEBUL
ERPEDV SHULVWIOWLFD SRVVXL WD[D GAOWWMHONR ERN BRI
GHVORFDPHQWR SRVLWLYR VmR DPSODPRRBNDH FX\@WaLt) X G
IUHTXHQWHPHQWH DVVRFLDGD FRP LQMHWRU YHQWXUL +

'HPDQGD KtGULFD GDV FXOWXUDV DJUtFRODV

$ GHPDQGD KtGULFD GH XPD GHWHUPLQDGD FXA@WXUI
ELRItVLFRVY GH WUDQVSLUDOmMR GD VXBHUGBPLWXBHIHWDE |
$ WUDQVSLUDOomR p XP SURFHVVR ILVDROYIDPOR DA XKEQRDV
iJXD HP IRUPD GH YDSRU SDUD D DWPRVLHWDQGW UDEWOR/U G
&2 H UHJXODOmR GD WHPSHUDWXUD GRVYDR®R PVR \BLUARFEHW |
SHOR TXDO D iJXD GD FDPDGD VXSHUILFLDR K\RWDRGRR DN
7+2517+:$,7( $//(1 HW DO

1D SUIWLFD D GHPDQGD GH iJXD GH LAMQWXMDRp RGKHMML
HP IXQomR GR FOLPD SRU PHLR GD HYDSRW UD@DW ISV UDR WR
H GD FXOWXUD 3DUD DMXVWH H DIHULO BRI PRLGOQIGRH BIRO ]
LQIRUPDO}HYV GD ILVLRORJLD GD SODQWD IPXKPR GRH PISGIRIMDI



XWLOL]DGDV 1R PDQHMR GD LUULJDomRG BVGHDPG®RG 5 H> Hi (
SDUD R EDODQOoR GH iJXD QR VROR FRQIRUPH GHWDOKDG
$ HYDSRWUDQVSLUDomR GH XPD FXOWXUD GG HWRHUP

$//(1 HW DO FRPR D HYDSRWUDQVSLUDWYHRP B & KRG
JUDPD (VVD FXOWXUD KLSRWpWLFDFYHUHDVEQXBDO Y HXEG HF |
FRP DOWXUD HQWUH H P YDORU GHID®EHGR 8H

FUHVFHQGR DWLYDPHQWH VRPEUHDQGR FRPSXRHWRPECR QW |

2 PPWRGR GH GHWHUPLQDomR GH (7R PDLV DFHLWR p S
UHTXHU GDGRV FOLPIWLFRVY GH HQWUDGD KRSHURRWVRKX DC
XPLGDGH UHODWLYD GR DU YHORFLGDGH GR HRIULRNR J IDFPE
(P VHIXLGD D (7R p PXOWLSOLFDGD SRWXEMRHIDRLMDQWWHHN
LUULJDomR H DR VROR SDUD GHWHUPLQDomR GD (7F FRQI|

(P TXHrF §7D HYDSRWUDQVSLUDofRRPDDFHOWSRMU PO VS LUD o
PP G ¢ep FRHILFLHQWH GH FXOWXUP EDRF-O L LGLPW D VG K
DGLPHQVLRQ@DPRHILFLHQWH GH HYDSRUDomR DGLPHQVLF

(VVHV FRHILFLHQWHYV SUHFLVDP VHU GHWHXWHDL\Q BER VG
IRUWH LQWHUDoOomR HQWUH JHQYWLSR VRUROQGROLRPD RS
SUHFLVMmMR QD GHWHUPLQDomR GD GHPDQGBWGBOIJXD GI
6+5(67+% 6+8./% 2 PDQHMR GD LUULJDOomRLOBMMTRDC
SUHFLVD GD FDSDFLGDGH GH UHWHQoONR/ GHD iBRP D&MD R
HISORUDGD SHOD FXOWXUD VmR DQDOLVREPBPNVQDB R GHR R IPH
GH 5LFKDUGYV 5,&+%5'6

(P WUDEDOKRV FLHQWtILFRV D GHPDQGD GHMHHLIXD 5 H
XPLGDGH GR VROR PRQLWRUDGD VLVWHPD& LFDHAWQMNWH GH
628=%$ HW DO 2V SULQFLSDLVY PpWRGRV REOR GHWRH |
JUDYLPpWULFR WHQVLRPHWULD VRQGD GHWUXWURBRQW
VHQVRUHYV FDSDFLWLYRYV

2 PDQHMR GD LUULJDomR WHP DGRWDGR WV WQYDW AID d
UHGX]LU D HYDSRUDomR SRLV D iJXD HGBSRWDGOWL ¥ REP &
HVWUDWpPJLD TXH WHP VLGR DGRWDGD pD BOG&IEPL@RL &R OC



PDLRUHV SRU LUULJDomR )$5% HW DO QWDGRVEDVNWIC
FUHVFLPHQWR UDGLFXODU H FRQVHTXHQ\WHBMWMWTFHXDHYGS
DVVRFLDGR D IRUPDomR GH SHUILO GR VRO/RMRLRDVY D \HARQ
HDSODQWD PHOKRUD D HILFLIQFLD QR XVR GD iJXD

'"HPDQGD QXWULFLRQDO GD FXOWXUD

2V QXWULHQWHY VMR HOHPHQWRYV TXtP LAV TXWH RIQYUE
RX HVWUXWXUDO LPSUHVFLQGtYHO SDUD 0 BP 5QWWRF RP
HOHPHQWRYV TXtPLFRV VMR LQVXEVW LMPX RUHIKQ L ER \Q ¥IWRLLLC
2V QXWULHQWHVY RUJKQLFRV VmMR FDUERQR R[LJrGDR H K
PDWpULD VHFD GDV SODQWDV 35%'2

2V QXWULHQWHY PLQHUDLVY VmR FODVVLILFDRRP\R HP
PDFURQXWULHQWHY H PLEFURQXWULH@WSIRW2WVRRF URDIRW |
PDJQpVLR H HQ[RIUH 2V PLFURQXWULHQWHV VmRRUFEREU
PROLEGIrQLR H QtTXHO 2V QXWULHQWHYV FPLDQWAULLIDY MHFIL
SODQWDV VHQGR PDFURQXWULHQWHV H PLFURQXWUL

2 FRQFHLWR GD IHUWLOL]DomR p EDVHDGRLYBR{JLELDH
QR VROR H HILFLrQFLD GRV IHUWLDR | DRIWHWYVBVSD pWR C
GHVHQYROYLGRV H GLYHUVRV PDQXDLYV%UHD VHOW RYL PDAQXF
IHUWLOL]DomR PDLV FRPXQV VMR FRQKHFLGRBYOERAR 3 + D
$/9%$5(= H*%ROHWLP ~ 5%$,- HW DO

1R HQWDQWR D DERUGDJHP GHVVHV EROHWLIMOMMUB F
D GHPDQGD QXWULFLRQDO GD FXOWXUD FRPR pSRFD GF
FDSDFLGDGH WDPSmMR GR VROR VD]RQ BOMAMGEHD G DN\ W D2
IHUWLUULJDGR SHUPLWH DGRWDU HVWFOWp BLROW @GEW LH.W-
TXDQWLGDGH FHUWD H QR PRPHQWR RSRUWXQRR Bl QRWDIODWT
Ki XPD QHFHVVLGDGH GH PDLV SHVTXLVDV VREUH IHUWLU

,PSRUWKQFLD GD FXOWXUD GD EDWDWD
$ EDWORWDQYXEHURVVOPQGLDOPHQWH XPD GDV KRUWDOL

HFRQ{PLFD 2V WXEpUFXORV VmR XPD LPSRoR GQWWHX QW)
HP IRL FHUFD GH PLOK}HVY GH WRQHODGDV QR PXQG



GH WXEpUFXORV IRL GH PLOK}HV GH WBRW®PPGLD HRD
0J KBIP L% * (

2 (VWDGR GH OLQDV *HUDLV OLGHUD D QKR XJIHNWFS RBOIV\
SRU FHUFD GH GD SURGXomR QDFLRQDO 1D VHTXrQFLD
VHIXQGD H WHUFHLUD SRVLomR UHVSHFWLW D P HQ WHU OFQR P
GD SURGXomR GH EDWDWDL Q@ GBWWYIS@LEDLDE ¥FRYPVXPBL]D
EDWDWD VHPHQWH $V SULQFLSDLV FIX®WERDWHR/ EEIHD \WDW
2UTXHVWUD $18E5,2 %5%$6,/(,52 '( +257, )587,

1HFHVVLGDGH QXWULFLRQDO GD EDWDWD 3EJDWD’

$ SODQWD GH EDWDWD FXOWLYDU EJDWDGHBEYIRMYRJIrQ
lyVIRUR SRWIiVVLR FiOFLR PDJQpVLR H HQ[RIUH FRGVLG!
WXEpUFXORV &DGD WRQHODGD GH WXEpUFXORNMMRSKRHW WL
SRWiVVLR QD SODQWD RFRUUH DRV GLDV DS8V/HR SOD(
2 SRWiVVLR p HILJLGR HP JUDQGH TXDI}HW WMELDGE HD @ W®
FORUHWR H VXOIDWR GH SRWiVVLR 6HQGR R FORUHWR Gt
FXVWR 725%$%,%$1 HW DO

SHIHUrQFLDV

$//(1 5 * HWUBRGS (YDSRWUDQVSLUDWLRQ *XLGHOLQHYV
UHTXLUHBPREWV)$2 ,UULIJDWLRQ H 'UDLQDJH Y

$18E5,2 %5%$6,/(,52 '( +257, Y6@XiULR EUDVLOHLUR 6®HWRU
&UX] GR 6XO *D]J]HWD 6DQWD &UX]

$=%$" 1 HW DO $Q DQDO\VLV RI RSWLGLDOHUHOVW. MR DR QRK
HQYLURQPHQWDO LPSDFWV RI 6BUH® WOQWFWYDHS RQW M D3NV |

PDLR
%$5 <26() % $GYDQFHV LQ )HUWLIJDWSBQDQF HM3ER.8JURQ
>V O @ $FDGHPLF 3UHVV Y S +

%(51$5'2 6 HWWQUX®O GH ,UUHIDoMRRVD (GLWRUD 8)9
%20),0 * 9 '2 HW DO 3RWDVVLXP GLVW WMELX\®MWR@ Q Q RAU G
LOQMHFWLRQ GLVWD Q@ HNQKD WIKH $P Dt DPRDIDQ 6 +



%25662, $ / HW DO :DWHU DSSOLFDWGRQS¥QDIR UP UWDHN
(QJHQKDULD $UUtFROD S + DJR

%5%$&< 5 3 3$5,6+ 5 / 526(1'$/( 5 0 )HUWEWHGLEQ ¢
,OMHFWRB WWS7HH FK Q/rR O R JQ S +

%5%$6,/ ('$IJrQFLD 1DFLRQDO GH EJXDV H 6DQHDPHQWR %iV
XVR GD iJXD QD DJULFX®I\G X %D D VILOLD GPL $

&267% () 9,(,5% 5 ) 94XUPLIDPMR DSOLFDomR GH SUF
H ELROYJLFRV YEOUDVtUQAUDOoMR (PSUHVD %UDVLOHLUD G
&HQWUR GH 3HVTXLVD GH OLOKR H 6RUJR (0%5%$3$ 63,

)$1 - HW DO (YDOXDWLRQ RI 'ULS J)HUWEWRWLRG H QIURIWY
'LITHUHQFH H /DWHUDDWDRRXW 'UDLQDJHS +

)$2 )$2 )RRG H $JULFXOWXUH 2UJDQL]DW L RLY SR QWKHHO 819
KWWS ZZZ IDR RUJ IDRVWDW HQ GDWD 4&! $FHVVR HF

)$2 7TKH 6 WDWH RI )RRG H $JULFXOWXUH 2YHUFRPLQJ .
5RPH )$2
)$5%$ 6 - HW DO 6WRPDWD RSHQLQJ H SUR®RPDMWR XQG

GLITHUHQW LUU LW QR D G\RHYWY.B R 8W X 4D H

)(51$1'(6 $ 0O 625%$772 5 3 6,/9% % / ([WOIHD QAR BILH B
HP FXOWLYDUHV GH EDWBHWDL VW DP® BDR Q& WL WM HAL r Q
Q S +

+$0$1 ' = =$=8(7$&KHELFDO ,QMHFWLRQ 0H WISP&W PRILD W\
RI $JULFXOWXUDO H %LRORJLFDO (QJLQHHULQJ

 %*(6LVWHPD ,%*( GH 5HFXSHUDomR $XWRPiWLFD 6,'5%$

.80$5 0 5%$-387 7 % 6 3$7(/ 1 :DWHEXWLRIOVIRIIRQYPL!
'LITHUHQW 'ULS OHQJWKYV XQGRXUQDS RIULIDIVFIXFOQV &\ WD\
Y Q s

/, - 0(1* < [/, % )LHOG HYDOXDWLRQ RI IHUWLRDWLB®
H PDQXIDFWXULQJ YDUWUDELDWWR @6 A P HSYMHHU V

2/,9(,5$ HW DO 8QLIRUPLGDGH GH GLVWUBGHXLWMWRJIOBMKF
JRWHMDPHQWR TXDQGR DSOLFDGRMSRUQ@GLIHYHQWHYV LQ

2/,9(,5$¢ 5 0 '(HW DO (YDSRWUDQVSLUDIDIQRIX HFKWRSE FRE
ZLWK UHF\FOHG SDR®WU2DW PXDFKS H PDLR

35$'2 5 '( AXWULomR GH 30® GBWIRV3DXOR (GLWRUD 8QHVS



5$,- % 9 FHFRPHQGDO}HV GH DGXEDomR H FDODJHP SDUL
HG &DPSLQDV ,QVWLWXWR $JURQ{PLFR

5,%(,52 $ & *8,0$5-(6 3 7 * $/9$IF(RPHWQGDO}HV SDUD R
FRUUHWLYRV H IHUWLOL]DQWHY HP 0RQ®RN BH WRIRPL V V nx
JHUWLOLGDGH GR 6ROR GR (VWDGR GH OLQDV *HUDLYV

5,&+$5'6 / $ 3K\WLFDO FRQGLWLRQV RI FDWHL A Q VRLO
+,7( -/ &I$5. ) ( HG OHWKRGV RI VRLOUDQROLVDW
SURSHUWLHV LQFOXGLQJ VWDWLVWLFRQRI$BH®ESUHPHQ
S +

6+5(67+$ 1 . 6+8./$ 6 %DVDO FURS FRHIURSWHQWW Kl RSl
PXOFK LQ D VXE B URISFLFOW XWHIQ2 RQWHY 0DQSJHBRHQW

6,/9% * + '$ HW DO OXOFKLQJ PDWOWDDEYV RQ HX\FWKGQVYR
&LrQFLD H $JURWHFQRBORLD

6286$ 9 ) HW DO 'LVWULEXLomR B K HHIUHW MOLIDOQWRH & RHUP J
5HYLVWD %UDVLOHLUD GH (QJHQKDULM $JUSFROD H $PEL

628=$ 6 $ HW DO ,PSDFW RI ,UULJDWLR @ HDTXHIRU SK |
3K\WLRORJLFDO H 3DRGDFWLYH 7USLWV

7$1* 3 HW DO (IIHFW RI PDQLIROG OQWRIDW HRIGI LRWQL CHY W
IOXVKLQJ WLPHV H XQLIRUPLWSIRIL BXQW X W@ J:DWLHRQ 0D\
Y S ot

7(67(=/$) BJULJDomR PpWRGRV VL\&DNFSDYDN DEDLLFDRSH)V

7+2517+:%$,7( & : $Q $SSURDFK WRZDUG D 5MODWERMO
*HRIJUDSKLFDY 5HYRQHZ S MDQ

725%$%,$1 6 HW DO 3RWDVVLXP $ 9LWDONOBRUYR G NKWIUH H
$JURQRR\ Q S

86'$ 1DWLRQDO (QJLQHHWBISQLGWQKBERRDNVERYIWRQ '& 8
'‘HSDUWPHQW RI $JULFXOWXUH S



&$3E78/2 |
"(7(50,1$d-2 '2 7(032 '( ,1-(d-2 ( '2 7(032 '( /,03(=$ (0O
)(57,55,%*$d-2 325 *27(-$0(172

SHVXPR

$ lTHUWLUULIJDomR HP JRWHMDPHQWR DSIDHNVHQWRKXDKEH®@M
FRPSDUDGR FRP SUIWLFDV WUDGLFLRQDMD QW RO G HBUMWR
GLVVROYLGR QD iJXD GH LUULJDomR GHYH VHUW GUWVMWWDIC
&DUDFWHUtVWLFDYV GR VLVWHPD GH 1mhBUH J® b)) HMK&RRR\SIHV
DIHWDP SRWHQFLDOPHQWH D XQLIRUPG®DIGKDG K W& b \RWRIRLFEL
R WHPSR GH DYDQoR 7% TXH p XPD FDUY¥ARWHAWRVWLVADHL
LUULJDomR OQmR IRL YHULILFDGR FRPRLOR BUKW® pILRWRP WP
GLVWULEXLomR GR IHUWLOL]DQWH HP IIHMRN GHWMW B oH\RW X
YHULILFDU D XWLOL]DomR GR WHPSRLIGR DY) idRH WRIRIR LX
GXUDomR GR WHPSR GH LOQMHomR H GR WHPSR BGHOGHSH
GLVWULEXLomR HVSDFLDO GR IHUWROSRDQIWRN N MR M DMWR/
XQLIRUPLGDGH GH GLVWULEXLomR GR IHDWLOL |ERQWIHY BOII
FRP VHLV WHPSRV GH LQMHomR HTXLYDOHQWHWDVHPSRYV
GH OLPSH]D HTXLYDOHQWHYV D H GR VBUBIRGWDBHLE
&KULVWLDQVHQ &8& H GD XQLIRUPLGDGH GHLGDVYWR LER
JRWHMDPHQWR XWLOL]J]DGR WLQKD | L WQW RI\R WYHDMI i & FEUHD \
K SRU JRWHMDGRU H 7% GH PLOQXWRV $ VROX m&OL QM
2V UHVXOWDGRYV LQGLFDUDP TXH D XQLIRUPLGDGH C
VLIQLILFDWLYDPHQWH FRP R DXPHQWR IBRMWHFASER GIER QK
SURSRUFLRQRX D PDLRU XQLIRUPLGDGH GH GLVWULEXLom
2 WHPSR GH OLPSH]D GH GR 7% IRL VXILGHHIQUWH JPb UL
SURSRUFLRQRX XPD XQLIRUPLGDGH GH GLVWAH. EXLorilR H\
DPERV RV HQVDLRV D XQLIRUPLGDGH GH GWY WIDMEYdILLlobn RF
&8& GH H &8' GH PpGLD 2 WHPSR GH)\DY D@OHRFDP X
VLVWHPD GH LUULJDomR ~WLO QD GHWRUP IGRDWM R S3RD G3HX O
GH IRUPD PDLV WpFQLFD SDUD D IHUWLUUGLHD®Ih B IS\RWUJLRE
HVSDFLDO GR IHUWLOL]DQWH VDWLVIDWyYyULD

SDODYUDVWHKESIRHGH DYDQoR XQLIRUPLGDGH GH GLVWULE



, QWURGXomR

$ IHUWLUULJDomR FRQVLVWH QD D SYOHIRD DRI 05 HD M HRUW
DJUtFRODV XWLOL]DQGR D iJXD GH LUULJDomRHQW$H <2
HPSUHJDGD HVVD WpFQLFD SRGH VHUWWDIWb ARG DPHIR WXL
D IHUWLUULJDomR DSUHVHQWRX EHQHI{GDRVFROSRHDWGRR
SUIWLFDV WUDGLFLRQDLYV GH DSOLFDomMRWXERWYURMR\OL L
LQFUHPHQWR GH UHQGLPHQWR GDV FXOWXUDVQ R UWR/RX \
IHUWLOL]DQWHV /, HW DO PLQLP LB GHXRBMRR G DG B PR\
12 HGD OL[LYLDomR GH QLWUDWR =+$2 HW DROp EDVWS® QW
SURPLVVRUD SDUD XPD SURGXomR PDLV VXVWWHEWYHD
GLVVROYLGR QD iJXD GH LUULJDomR GHYH VHU GLVWULEX
$ IHUWLUULJDOmMR HILFLHQWH H FRP X QDR H FLGHTEHD G B
SRVVXLU WUrV LQWHUYDORY FURQRPHWUDGRVTNH R Q WRQD
FRP R DFLRQDPHQWR GD LUULJDomR SDUDXRDFKRIRSOMW
HVWDELOL]DomR GD YD]mR H GD SUHWVDFRE G B 95K DDXYMHRG
VXSHUItFLH GR VROR H IROKDYV WHPSR BR LRRWQHOHQRG |
IHUWLOL]DQWH QR VLVWHPD GH LUMYWDoELFO LT nGRH GHD WY
SUHVVMR H UDUDPHQWH GHYH VHU PHQRUUTRGR THXHQ XGW
LPHGLDWDPHQWH DSyV R ILP GR WHPSR GH LFQM B WHR SDXU
HQ[DJXDU D WXEXODomR UHPRYHU IHUWLOROMHNBD GROQ
UDGLFXODU GD FXOWXUD H FRPSOHWDU D OkPLQD GH LUU
$OpP GR WHPSR YiULRV RXWURV IDWRUHV FRPRHW IRX
WLSR GH LOQMHWRU %5$&< 3$5,6+ 526(1'$/( 1* )$1

/, SUHVVmMR %25662, HW DO )$1 HW&DLQMH o nel
H OLQKD SULQFLSDO %20),0 HW DO FRPSOEBHQWR
5$-387 3$7(/ FRQFHQWUDOmMR GH IHUWLOL]D@WG®IWR 7
2/,9(,5%$ HW DO H WHPSR GH OLPSH]DxR6RI8 @F HDND PHQ

XQLIRUPLGDGH GH GLVWULEXLomR HVBHRDDVEH DI)D0 HVE
HVWXGRV Ki HYLGrQFLDV GH TXH D XQLOQRWP PGDE R WGERX GLX
GLUHWDPHQWH RX LQGLUHWDPHQWH R DWHPBIRP GUHH DQ WH 1
ORQJRV

$ YDULDELOLGDGH GDV FDUDFWHUtRWR FON\FBRV WM
YDJmMR SUHVVmMR HVSDoODPHQWR H JRUWMMDGRWYHWpBEQLLF



GLPHQVLRQDPHQWR GR VLVWHPD GH IHUWLUUXBDpMXRP D1F
FDUDFWHUtVWLFD LQWUtQVHFD H GHWHUPLDQMRH ORERX Y LW
QR JHUHQFLDPHQWR GD IHUWLUULJDgmB RHF RWPLYWWHRY &H

-,0(1(= %(//2 HW DO 2 WHPSR GH DYDQOR FARWUR VSF
IHUWLOL]DQWH OHYD DSyV VHU LQMHR/ DAMGRHFERUR XF ERIW
VHOHFLRQDGR 2/,9(,5%$ (QWUHWDQWR Q rhRo iR HWRV X

WHPSR GH DYDQoR SDUD GHWHUPLQDOomM® LGPRS M B PSR 1IGHJ L
SRU JRWHMDPHQWR EHP FRPR D GXUDomR LGBDOWIDEKX LS
GR IHUWLOL]DQWH DGHTXDGD

2 REMHWLYR GHVWH HVWXGR IRL YHULFRFR XP XAW L @/Lp]!
WpFQLFR SDUD GHWHUPLQDomR GD GXUDomRPGSR] HKXS$R
SURSRUFLRQD XPD XQLIRUPLGDGH GH GLVWW\HEXILD MHRP
IHUWLUULJDomR SRU JRWHMDPHQWR

ODWHULDO H PpWRGRYV
EUHD GH HVWXGR H VLVWHPD GH LUULJDomR SRU JRWHMD
2V HQVDLRV IRUDP UHDOL]DGRYVY GXUDQWH RXWXEUR F
LUULJDomR SRU JRWHMDPHQWR )LJXUD REQUQW]DGIRG®DXE
(I(SHULPHQWDO GH ,UULJDomR H 'UHQDJHRJBRKW/UICLF 4 QUM
GD 8QLYHUVLGDGH )HGHUDO GH 9LoRVD 6LoRVD:0* VXGH\
2 VLVWHPD GH LUULJDomR SRU JRWHWDPRIDQRV R WL GKD G
FRPSULPHQWR GLkPHWUR QRPLQDO GH PP HWSHGRNYHD
DGHVLYRV HPEXWLGRV LQWHUQDPHQWH HVSDBMBRE\R IGIH H
XPD YDImR PpGLOSRH JRWHMDGRU FRP XPD SUHVVmMR GH R
FRQVWDQWH SHOD YiOYXOD UHJXODGRUD GHDSSIDHNEBHR $R
H FRQHFWDGDV D XP WXER GH 3&9 FRP GLXP&WRI R \VOMD Y
DUPDIHQDGD HP XP UHVH DYSDWYWHICRVNGND S GH H FRQG
—6 FP3DUD D SUHVVXUL]DomR GR VLVWHPD GHtDAIWLJD «
J)LOWURYV GH GLVFRV GH PHVK IRUDMYMWDBRWHQGWXBLPE
JRWHMDGRUHYV 1DV H[WUHPLGDGHV GD ILWDUB GRPWNKER
DUUDVWH DSyV FDGD IHUWLUULIJDWYXRERXODDBMROHDIXDW FR K
QRV WHVWHYV VHIXLQWHYV )LJIXUD '"HWDOKHV GR OD\RX\
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)LIXUD 'LDJUDPD HVTXHPIWLFR GR VLVWHPD GH LUWLDWom
D XQLIRUPLGDGH GH GLVWULEXLomR HVISD¥FDWY UAR IGIH WL
ERPED UHJLVWUR ILOWUR UHVHUWYXEWRYGHRBEH VRE

YIOYXOD UHIJXODGRUD GH SUHVVmMR UMRILV W U RH BIDVDF
LGHDO SDUD GHWHUPLQDU R WHPSR GH DYDQoR HP JRWHN

,QMHOMR GH IHUWLOL]DQWH H WHPSR GH DYDQOoR

$ VROXomR LQMHWD IRL SSHHEOBDBWAERMH SRWiVVLR ..
LQMHomR IRL SRU GLIHUHQoOD GH SUHVVMR XVDQ GRo MR ¢
+$0%1 =$=8(7% $ WD[D GH LQMH3XRYIRQH®MW H DK (
GR VLVWHPD GH LUULJDomR I K

2 WHPSR GH DYDQoOR IRL GHWHUPLQDGR SDUDLRXWDJR

1IHVWH WHVWH GHVFRQVLGHURX VH R WUHFKEPDLGRV F
YHORFLGDGH GH iJXD H j SHTXHQD iUHD LUULJDBDW2 WGER
LQtFLR GD LQMHOmMR DWp D GHWHFomR GUHYD®D GLHIDRG HRQV
VHOHFLRQDGR SRU PHLR GR PHGLGRU GH &( /XWURQ &'
PLQXWRYV

7UDWDPHQWRYV

2V WUDWDPHQWRY IRUDP WHPSR GH IGRWHId R G RLW HREB\
7DEHOD 1R HQVDLR D IHUWLWHPBRMNEGHRIQMHD@R]H
D H GR WHPSR GH DYDQoR 7$ WHPSR
WHPSR GH OLPSH]D GH GR 7$ 1R HQVDIRP GRLN WHPSI
GH OLPSH]D HTXLYDOHQWHYV D H GR 7@ HWWRBBRGH
LQMHomR GH GR 7$ 2 DUUDQMR H[SHUH@WR WRIO LW N L
FDVXDOL]DGR FRP TXDWUR UHSHWLGH & ( (@PDWBHYXYDVIEBWH SWh
GHVFDUUHJDGD SHOR JRWHMDGRU VHOHFLRQDGR DRByV R
YDORU GH &( GD iJXD GR UHVHUYDWYULR R TXH LQGLFRX



7TDEHOD7HPSR GH SUH LQMHomR 73, WHPSR GH LQMHon
SURSRUFLRQDOPHQWH DR WHPSR GH DYDQORBHUBPISQWR \F |

IHUWLUULJDomR SRU JRWHMDPHQWR 7% IRL GH PLQXYV
73 7, 71
([SHULPHQWR
PLQ GR 7$ PLQ GR 7% P

YDORU HQWUH SDUrQWHVHV HP PLQXWRYV

OHGLomR GD SHUIRUPDQFH GD IHUWLUULJDomR

3DUD TXDQWLILFDU D XQLIRUPLGDGH GHH K5 LG/DNV WIXEDX L o
FROHWRUHV FRP YROXPH GH [/ IRUDP GDMVWUWHEXHIGIRW & DV
JRWHMDGRUHV 2z 2 z z zH zZJRWHMDGRIU HHR WXD
JRWHMDGRUD SDUD FROHWDU D iJXD GHWDBNMRUAHRP &SOHIHID
FDGD HYHQWR GH IHUWLUULJDomR K (YRROXSPHQE B GDXPD GH&
/ IRUDP PHGLGRV HP FDGD FROHWRU FRP DXBtTB2R GH X
&' H XPD SURYHWD UHVSHFWLYDPHQWRL $HRHRHQW D
PHLR GD FXUYD &( FRPSHQVDGD j z & Y HUVK\ TKRP@ MHRQ W
GHWHUPLQDGD SUHYLDPHQWH (P VHIXLGB OR TR WHHWMIDGRGE
JRWHMDGRU IRL REWLGD PXOWLSOLFBRGOGR ¥ RKR(PHH GW U
LUULJDomR FROHWDGR [/ O0$*$/+-(6
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y =-0.0064 + 1.719* x

CE a 25°C (mS cm™")

r? = 0.9992

o

0 1 2 3
Concentragdo de KCI (g L™
J)LIXUD &¢RUUHODoOomR HQWUH FRQGXWLYLGDGH H®WWWUONRD
GH FORUHWR GH SRWiVVLR .&0 QD VROXomR

oL F rarrxv E sadys/{

(P TXH &( p R YDORU GH FRQGXWLYLGDGH HI WA DFD
FRQFHQWUDOMR GH .&Q2 GRHIRBXHWOQWHIGH GHWHUPLQDOmMR
TXH LQGLFD XPD HTXDomR EHP DMXVWDGDFRQQHHSRGIH o/nkF
IHUWLOL]DQWH .&0 QD iJXD GHVFDUUHJDGD SHOR JRWHMLE

$ SHUIRUPDQFH GD XQLIRUPLGDGH GH GHVGW LEXD o@Hk
LUULIJDomR IRL PHQVXUDGD SHOR FRHILFLHQWH16H. XQLIR

GHVFULWR QD (TXDomR H SHOD XQLIRUPULGDGH Gt

GHVFULWR QD (TXDomR (VVDV GHILRLXYWL\O IPIDW BV
HVWXGRYV SDUD TXDQWLILFDU SHUIRUPDQFH GD IHUWLUUL
A\ 2\,
LSFA—\_
L

\c
(P TXH &8& p R FRHILFLHQWH GH XQLIRUPRLGDG H KBGIL &I
GD TXDQWLGDGH GH .&0 J SRU JRWHMDGRU RX GR YRO>
FROHWRW YDORU PpGLR GD TXDQWLGDGH GH .&0 J SRU ¢
SRU JRWHMDGRU &8' p D XQLIRUPLGD GdHpGRi YALG R P XGLLC
TXDQWLGDGH GH .&0 J SRU JRWHMDGRU RX GR YRMROPH C

$QIiOLVHV GRV GDGRYV
2V GDGRV FROHWDGRYV IRUDP DQDOLVID\GR G F RIWH DJH DV
PRGHOR GH UHJUHVVmMR IRL VHOHFLRQDGR ® R/M\E B\DH UGD L



SHOR WSHVWH WR FRHILFLHQWH GH GRWHQFPLHODR ERRVLV W
H[HFXomR GDV DQiOLVHV HVWDWtVWLFDVORL XWLOL]DGR |

0DSDV GH FRQWRUQR IRUDP HODERUDGRYV FRPORV GDC
SRU JRWHMDGRU H GH iJXD / SRU JRWHMDGRU 5X®LOL]
&25( 7($0 'HYLGR DR WHPSR WRWDO G olBWWIQUWWHL
QtYHLVY GRV WUDWDPHQWRYV H FRQVHTXH®WKXPEBWHXDT %
HPLVVRU RV YDORUHV IRUDP SDGURQL]DGRYV GLYLGLQGR

5HVXOWDGRV
(QVDLR 8QLIRUPLGDGH GH GLVWULEXHBmKR QWS BLRD O H
GH LQMHomR
2 WHPSR GH LQMHomR QmR WHYH HIHLWWRUYEXQ b i OBVAL|
FRP &8& PpGLR GH H &8' PpGLR GH JLIKYB XP 2
HIHLWR VLJQLILFDWLYR QD XQLIRUPLGDGH GH @IBYWULE)
GHFUHVFHUDP VLJQLILEFDWLYDPHQWH RARRP P G HPIS®XG 6imLRG
PDLV ORQJR GR 7$ SURSRUFLRQRX XPD XQLIRUPLGD
&8& GH H &8' GH YDORUHV EHP SUY[LPRV GRV YD
PHQRU WHPSR GH LQMHomR GH 7% UHVXEXW &X RH B8 RX P&X
LQVDWLVIDWYULD FRP &8& GH H &8' GH $VYRBRLDE
SDGUMR IRL PHQRU SDUD RV WHPSRV GH LQMHomR PDLV
1,00 - - 1,00
F 0,95
F 0,90
F 0,85

L 0,80 g
CU=0,99* - 0,000024 x F 0750

o Agua 7
0.80 | g 05577 p-024 L 0,70

4 Vertilizante G = 0197 x A1+ 0.19% x)
0,75 4 7 =0.9984 p<0.01

0.00{‘ . ; ‘ ‘ ; ; —L 0,00
25 50 75 100 125 150 175 200
Tempo de injegio (% do tempo de avango)
J)LIXUD &RHILFLHQWH GH XQLIRUPLGDGH GH &KULVWLDQV
&8' GR IHUWLOL]J]DQWH H GD iJXD HP IXQommPD GIRQWR P IRDG

GH HUUR LQGLFD R GHVYLR SDGUmMR LQGLFD FRHILFLHQ

F 0,65

2 WHPSR GH LQMHomR LPSDFWRX D XQGIR U&L/L GIHGBIFRM (
FRP RV JUIILFRVY GH FRQWRUQR )LJXUD LRIUWHP$ RV



% D GLVWULEXLomR HVSDFLDO GR .&®WEHHYAQ®RSD)
ODWHUDLY GH JRWHMDPHQWR LQLFODQWKDV O DW HU DLHDGHH
ILQDLY +« D + 1RV WHPSRV GH LQMHomR LD VBHVRHIGEX)
HVSDFLDO GR .&0 DSUHVHQWRX i WQGHD SIRPWGp | LBDW GD\8 BU
ODWHUDLY + D « H iUHDV UHODWQF D PIIQUWH 8 HTXHQ DO
~OWLPDV OLQKDV ODWHUDLYV + D & HGLDQMHHEMIRY B WILW WDLRI]

(H ) D GLVWULEXLomR HVSDFLDO GR IBHIDODRVULPDPM
SHTXHQDV FRP GpILFLW RX H[FHVVR $ OLMWSR EGH olrRV
HTXLYDOHQWH D GR 7$ DSUHVHQWR XWKREKLHQRL B D SMH
iJXD $ GLVWULEXLomR HVSDFLDO GH iJXD GH LUULJDomR



A. KCI -25% do TA B. KCI-50% do TA
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301 B o506 301 W o506
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5 50 W onoss 5 201 B 073084
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E. KCI - 150% do TA F. KCI-200% do TA
g de KCI g de KCI
301 B o506 301 B o506
3 B 062073 2 Il 052073
5. W onoss 5| B 073084
5 20 < 20
£, B 054096 S B 034096
2 2
g [ 0.96-1.07 g [ 096-1.07
10 1.07-1.19 10 1.07-1.19
[ RBCEE B o3
13-1.42 1.3-1.42
N | N |
1 4 7 10 1 4 7 10
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G. Agua
L de agua
301 B o506
w B 062073
(2]
£ 0.73-0.84
o
201
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g 0.96-1.07
101 1.07-1.19
119-1.3
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—

4 7 10
Linhas laterais de gotejamento

)LIXUD 'LVWULEXLomR HVSDFLDO GR .&0 J SRU JR@WMDG
D $ % & ' ( H ) GR WHPSR GH

GH LUULJDomR PpGLD / SRU JRWHMBGRUWDDPGRW WD
KRULIRQWDO H JRWHMDGRU QD YHUWLFDO



(QVDLR 8QLIRUPLGDGH GH GLVWULEXGENTW HHRSB R&G HH G HP
2 WHPSR GH OLPSH]D QmR WHYH HIHLWRIVEXQamAFBWSED

GR .&0 H GD $JXD )LJXUD (P JHUDO RV WHPSRV GH
D H GR WHPSR GH DYDQoR IRUDP \WPIDFEHQWHNIBD
SURSRUFLRQDUDP XPD XQLIRUPLGDGH GH GLVWULBXYLomR
R .&0 H H SDUD D iJXD GH LUULJDomR

1.051

p=027
p =029
1.00+

0.951

Ccuc

0.901

0.851

0.801

100 200
Tempo de limpeza (% do tempo de avango)

)LIXUD &RHILFLHQWH GH XQLIRUPLGDGH GH &KULRW\D QV
WHPSRV GH OLPSH]D H GR WHPSR GH DYDQoOoR %DL

(P JHUDO RV WHPSRV GH OLPSH]D SURSRUEKXRQMEBDP
HVSDFLDO GR IHUWLOL]DQWH .&0 HREDRiIJXD MVARNGEM IBPRWQYW R

$ GLVWULEXLomR HVSDFLDO GR .&QVHE SSHINHQMRER R P®,
ILQDO GD +« OLQKD ODWHUDO SDUD R WHPSR GHFRHWSR|D
QR PHLR GD « OLQKD ODWHUDO SDUD R WHPSR GH OLP
GLVWULEXLomR HVSDFLDO GR .&0 FRP WIBRSR$GCIHSOHN SQ)
KRPRIJHQHLGDGH PDLV VLPLODU j GLVBEXLIOEXL ¢inv S HARALIDOOF IGL
LUULJDomR IRL EDVWDQWH KRPRJrQHD )LJXUD % H '



A. KCI-100% do TA B. Agua

g de KCI L de agua
301 B o506 301 B o506
" B os03 B os2073
[ (]
B - - -
& 201 B 073084 & 201 B 073084
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[ BTN 119-13
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C. KCI -200% do TA D. Agua
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J)LIXUD 'LVWULEXLomR HVSDFLDO GR .&0 J SRU JRMWHMD
JRWHMDGRU QRV WHPSRV GH OLPSH]D GH £ 6IRYQ RH
HQVDLR 'DGRV WUDQUMDWDBRWMDGRUDYV QD KRUL]JRQW

'LVEXVVmR

2 SURSYVLWR GHVWH HVWXGR IRL YHULILFDRSBRGIHP SD
OLPSH]D DPERV FDOFXODGRV FRP EDVH QR WHVPWRLENLD
HVSDFLDO GR IHUWLOL]DQWH H GD iJXD IBI XWQLURJWBDGDA
GLVWULEXLomR HVSDFLDO GR FORUHWR IGHDSRWIRVULRHLE
FRHILFLHQWHY GH XQLIRUPLGDGH HPHPHGR IWHW SRS FOH A H)
HQVDLR

2V UHVXOWDGRY GHVWH HVWXGR GHPRQ\DN® D WD P LTI
SRU JRWHMDPHQWR IRL XP FULWpPULR WpEQLMHO mW LHD GRD V
GH OLPSH]D 2 WHPSR GH LQMHOmMR HTXLYDOHRMRK XPD ¢
XQLIRUPLGDGH GH GLVWULEXLomR HVSDGBLPOHGR HEE LWD\W
D R X GR WHPSR GH DYDQoOR SURSRUFLRQDUDP XF
HVSDFLDO GH .&0 VDWLVIDWyULD



1D IHUWLUULJDomR D GLVWULEXLOmMRVOWULEXNWI®OR]OD
%20),0 HW DO )$1 HW DO /, 0(1* /, 3RUWDQM
R VLVWHPD GH LUULJDomR GHYH VHU SURMEW D &R DIRKWPX.O
GH GLVWULEXLomR GH iJXD FRP &8' VXSHULRU D 0(55
FRPSULPHQWR GD ILWD JRWHMDGRUD VmR IRQYBRHYWIRP.
SULQFLSDOPHQWH SDUD JRWHMDGRUHV TXHOQmMR FRPBHC
SUHVHQWH HVWXGR R VLVWHPD GH LWRUK 1D mROK AL VID W (
FRPR FRPSULPHQWR GD OLQKD ODWHUDO FEXMWR EDMNDDG!
SHUGD GH FDUJD 3RU LVVR R FRHILFLHQWHIRBHGHQLIRUP
VHQGR XP YDORU EDVWDQWH DOWR FRPSDUDGR FRP FRQC
$ XQLIRUPLGDGH GH GLVWULEXLomR HYSDFXBOQFGRGIH
GLYHUVDV FDUDFWHUtVWLFDV GR VLVWUHUPIDI DEoHn RHH WALRJ LP
RSHUDFLRQDO %20),0 HW DO )$1 HW DD$1* HW2D,0 (,°
OXLWDV FDUDFWHUtVWLFDV GLILFX®WD®8RRVGVRAHP\
IHUWLUULJDomR SDUD FDGD VLVWHPD RX VHWRDFWEHULY W
SULQFLSDO p IXQGDPHQWDO SDUD WRUQDUERIDOMRLEB OH.
GH IHUWLUULJDomR
$ YDULIYHO WHPSR PRVWURX VH LPSRUWDQMGDGR GHY
GLVWULEXLomR HP IHUWLUULJDomR -,0$1MWID(0/2 HW BQ86
HW DO 8PD IHUWLUULJDomR XQLIRUPH BRVYDXGRVUG
WHPSR GH SUp LQMHomR WHPSR GH LQMH OWHRP B RVEI IR DR B E
FRPR XPD FDUDFWHUtVWLFD LQWUtQYHBDJB o@HRW i5RIEHQ Mt
GHWHUPLQDOmMR GRV WHPSRV GD IHUWLUWORIBRURIBWHM I
2 WHPSR GH LQMHOomR HTXLYDOHQWH DHVWHRHW WXSR G HRI
PDLV SHVTXLVDV GHYHP VHU IHLW®D VG HAR® DGR XMU HRDQH.V RE
SUHVVmMR WDPDQKR H FRP RXWURV VLVWHPDV GH LUULJD
2 WHPSR GH DYDQOR p GHILQLGR FRPR R WEHPBR/ HWH
LQMHWDGR OHYD SDUD FKHJDU HP XP GHWHRIP LG} GRUWU
2/,9(,5$ $ REWHQOmMR GR WHPSR GH YLDJHP RMRGH \
FRPSULPHQWR GLKkPHWUR H YDJmMR GH FDGD WUYHBER -,0|
RX SRU AMGYtWRPR UHDOL]DGD QHVWH HVWXGR 1HVYV
LQLFLD QR PRPHQWR GD LQMHOmMR GH XPROUDR®0 M RXORHP |
FRP D GHWHFomR GD VDOLQLGDGH FRP XPoRHGG®GRRR GR U
D]XODGD UHVSHFWLYDPHQWH GD iJXD LUULJDomR



1D SUIWLFD HVWH HVWXGR SRGH VHU FWQWRBBUYUDC
GLPHQVLRQDPHQWR H QD FDOLEUDOmMR G®& HL Q®IM MWRWR SIRRP
QR WHPSR GH LOQMHOmMR H QR YROXPH GD & B O/ROINE LDXIG &
IHUWLOL]DQWH 9DOH UHVVDOWDU TXH RQWIRSRRLGDGK!
GLVWULEXLomR HVSDFLDO GR IHUWDLD LGBIQMOHM HD h R MH &/ B
FRQFHQWUDOmMR GD VROXomR LQMHWDGD* FRQVWDQWW®D V)
FRQGLO}HV IRUDP JDUDQWLGDV QHV\NRQIWWDXBRHFIR FE ®QE B
.&0 QD VROXomR IL[R

2 PPWRGR GH LQMHomR SRU GLIHUHQo0D GHO S | DHY/G/R P
SUHVVMR QHJDWLYD RX VXFomR GD ERPED +WO$L T X$= 8\
PPWRGR GH LQMHOmMR SRVVXL DOJXPD\H GFIRFPL W D500} H W H2 LIORY
ERPED GH LUULJDomR SRGH FDXVDU FRUURV MR VR \D\GH
FRQWDPLQDOmMR GD iJXD QR SRQWR GH FDSWD dhpR LHRPV FOIV
DPELHQWDLY 3RUWDQWR R XVR GH\RWHDRRVRRE K WRUG MW
UHWHQomR LQVWDODGD HQWHVY GR SRQWR GH LQMHomR

8P VLVWHPD GH LUULJDomR FRP YiULDNHQXEXIXQIGDG B
FDXVDU H[FHVVR GH iJXD TXDQGR R WHPSR WRWDOJGBPMR |
QHFHVViIULR SDUD VXSULU D GHPDQGD GH iR X B RDD SIRAOMNK!
VROXomR VHULD PXGDU R SRQWR GH LQMHOmR S®RID P

%20),0 HW DO H DVVLP UHGX]LU R WHRSWH GR WYPSE
LQMHOMR H WHPSR GH OLPSH]D
1R WHPSR GH LQMHomR PHQRU GR 7$ [EDBULWWQWHE

KHWHURJrQHD ,VWR p FRQVHTXrQFLDUGDRJIJ®PDWRDERP B iBH
GLVVROYLGR SHOR WXER GD OLQKD GH GHULYDOEWRD\2 T
JRWHMDGRUDV LQLFLDLVY H FRQVHTXHQW@MP HQOWDHYV DX R/HiC
ILQDLY IRUPDQGR iUHDV FRP GpILFLW HIHMFRV\RR .&OH VI
GHVFDUUHJDGR SULQFLSDOPHQWH QRV JRWBMWDGRUHV LQ
$SyV R ILP GR WHPSR GH LQMHomR R IHDWhRLYEBQWHQG
GHQWUR GR VLVWHPD GH LUULJDomR /RJR XP WHRSR G
QHFHVViIULR SDUD HQ[DJXH GDV WXE XL BHWHHS DY R PJ RY
$ SHUPDQrQFLD GH IHUWLOL]DQWHY QDV WX DGRUHW VRS RX
UHGX] D XQLIRUPLGDGH GH GLVWULEXLO#B5GR OALI\6\WHP D C
1HVWH HVWXGR R WHPSR GH OLPSH]D LJXD®LR)Q WBII
FRUURERUDQGR FRP RXWURYV HVWXGRV 0$*$/+-(6 21/, ¢



$ FRPSUHHQVmMR GR WHPSR WRWDO G DQIHU W LRRFAH Q WR
IHUWLUULJDomR GXUDQWH R WHPSR GH LUULJMR®R GHY
IHUWLUULJDomR IHLWD QD VHJXQGD P HRWWIRW ®RRI NMMHPISRL &
SHUILO GR VROR R TXH SURPRYH PDLRU SHUGD, $RW DGR O

PDV SRU RXWUR ODGR SRGH GLPLQXLU R PRYLPHQWT
SRWiVVLR H HQ[RIUH 6DWSXWH H 6LQJK QX VPUQH B W B
FRQVHTXHQWHPHQWH UHGXomR GD FRQWDPLQDomR GH iJ

2V DFKDGRY GHVWH HVWXGR SRGHP DX[lr(R.B®& W HAPSLRF |
LQMHomR H GR WHPSR GH OLPSH]D D SDUWLW BBWILNBPSRE
IHUWLUULJDomR HP VLVWHPD GH LUULJD oL IRRIP LIRINGHM
GLVWULEXLomR HVSDFLDO GR IHUWLOL]DQWH VDWLVIDWYyL

&RQFOXVmMR

2 WHPSR GH DYDQoR p XP FULWpPULR @8 XRH@OLAR~G\R. W ISP
LQMHomR H GR WHPSR GH OLPSH]D SDUDLD BXAFbn@Ro BV SO
IHUWLOL]DQWH VDWLVIDWyULD HP IHUWLUULJDomR SRU JF

SHIHUrQFLDV

%$5 <26() % $GYDQFHV LQ )HUWLIJDWLRQS$GPD GREY.6LQ

$JURQRPV O @ $FDGHPLF 3UHVV Y S +
%20),0 * 9 '2 HW DO 3RWDVVLXP GLVWWMELIWMWR® QQR3UG
LQMHFWLRQ GLVWDQFHWQRDWKB $OUIG RO H S +

%25662, $ / HW DO :DWHU DSSOLFDWGRQS¥QDIR UP UWIDHN
(QJHQKDULD $UUtFROD S + DJR

%5%$&< 5 3 3$5,6+ 5 / 526(1'$/( 5 0 )HUWEWHGLEQ ¢
L OQMHFWRB WWS7HH FK Q/rR O R JQ S +

&+5,67,$16(1 ,UYLIDWLRQ E\ &BOLIRNDLPI 8QLYHUVLW\ RI

)$1 - HW DO (YDOXDWLRQ RI 'ULS J)HUWEWRWLRG H QIURY
'LIIHUHQFH H /DWHMLDDWDRRX W 'UDLQDJHS +
+$0$1 ' = =%$=8(7$&KHELFDO ,QMHFWLRQ OHWHKSBWWRHQ\

Rl $JULFXOWXUDO H %LRORJLFDO (QJLQHHULQJ



-,0(1(= %(//2 0 $ HW DO $QDO\VLV DVRIHWHWURHW | HU L® IS\
LQ SUHVVXUH LUULUDVWLRIRQYSWLHAYFH S + MDQ

(/1(5 - %/,(61(5 GSULQNOHU H WULFHD KRUN LEDIWBLR@ N

.80$5 0 HW DO (IILFLHQW 'HVLJQ RI 'ULBW,HW LK D)W URQ
$SSOLFDWLRQ 8QLIRUPLW\ DW 'LIIHUKQWG2SHULIRQLRU ,3
JUULJDWLRQ HY'UDLQDJHS +

.80$5 0 5%$-387 7 % 6 3$7(/ 1 :DWHXWLROVIRUIIRYPL)
'LITHUHQW 'ULS OHQJWKYV XQGHURMUWGSD QU RIJ BWIL REX (
(QJLQHHYLQJ Q S

/, + HW DO 'ULS IHUWLJDWLRQ VLJQWHUF B QRO FIYQLFYULHD\
XVH HIILFLHQF\ ZLWK UHVSHFW WRVMWRID GILDERQEBE VL L
DQDO\VLYV $JURBRKXQWXUDO :DWHY O0DQBJHPHQWY

/, - HW DO (IIHFWV RI IHUWLJRWHR QG VY WW DMEHIMW HR QR R QAD
SLW LUULJDWLRQQWHU RDMWKRQDB® -RXUQDO RI $JULF
(QJLQHHUYLQJ Q S -

/, - 0(1* < [/, % )LHOG HYDOXDWLRQ RI IHUWLRDWLBE
H PDQXIDFWXULQJ YDUYWDELDWWR Q¥I6 A P HSYRHHU V

0$*$/+-(6 0 B8QLIRUPLGDGH GD IHUWLUULJDOmMR HP XP V
JRWHMDPHWOWHRIWDomR GH OHVWUDGR2)RUWDOHJD 8Ql

0(55,$0 - [/ .(//(5)DUP ,UULJDWLRQ 6\WWHP (YDOXDWL
ODQDJHPHQW >V O @ 'HSDUWPHQW RI $JULFXOWXUDO
S8QLYHUVLW\

2/,9(,5$ HW DO B8QLIRUPLGDGH GH GLVWUBGHXIL&UMWRJIOG BMRF
JRWHMDPHQWR TXDQGR DSOLFODWGIRYSRUQGLIMUHQMWHYV L

2/,9(,5¢ 0 9 $ O0ORGHOR PDWHPiWLFR SDUD HVWLPD\
IHUWLUULJIBYHR GH 'RXWRUDGR2%RWXFDWX 81,9(56,
3$8/,67%$ 3-0/,2 '( 0(648,7% ),/+2° )$&8/'$'( '&.,%6C1
$*521D0,8&%6

5 &25( 7($8 $ /DQIJXDJH H (QYLURQPHQW IRUI6WQQD VINK\AD
5 )RXQGDWLRQ IRU 6WDWLVWLFDO &RPSXWLQJ

6$7387( 6 7 6,1*+ 0 3RWDVVLXP H VXOIXU IG\W R GFR QLQ
FURBXUQDO RI 6RLO 6DOLQLYW\ HQ:DWHU 4%XDOLW\



6286$ 9 ) HW DO 'LVWULEXLomR B Hs HHIUHW MOLIDOQWRH & RHUP J
5HYLVWD %UDVLOHLUD GH (QJHQKDULI $JUSFROD H $P

7$1* 3 HW DO (IIHFW RI PDQLIROG OQWRXDMW HRI® IRWL CHU W
IOXVKLQJ WLPHV H XQLIRUPLW\ R$JGIAXSOW XUDOD WI
ODQDJHPNQW S %

7$<(/ 0 < 3,%$56 6 . 0$16285 + $ * (IIHFMWRRGUL
QLWURJHQ VRXUFH H IOXVKLQJSVEKFE® QK URIDD HFFLLM WY |
Q S +

86'$ 1DWLRQDO (QJLQHHUGARULODQGERRMVEDYFLRRQ '& 8
'HSDUWPHQW RI $JULFXOWXUH S

:$1* = HW DO )LHOG HYDOXDWLRQ RI IHUMIDIWMR@® & \S MU
GLIIHUHQW ODWHUDO OD\RXWVUXQGB W LRRY GRS WQFW LR

=+$2 < HW DO 'ULS IHUWLJDWLRQ ZLOMKUWSGNMBHAW Q@ RPRUBR
H 1 OHDFKLQJ ZKLOH PDLQWDLQLQJ KLJK YHIJWWREOH
(QYLURQPHQWD® 3ROGXWLRQ



&$3ET78/2
)5$&,21%$0(172 '$ )(57,/,=$d-2 327E66,&%$ 12 &8/7,92 '$ %$7$7

SHVXPR

2 SRWiVVLR . p R QXWULHQWH UHTXHUBEBR HPXEMNHURY X XL
2 IUDFLRQDPHQWR GD IHUWLOL]DomR SRWiVVLFDUFHDPGEM |
DEVRUomR GD EDWDWD XWLOL]DQGR WhpR QIFKD VI FGW H MHURN
EDVWDQWH SURPLVVRUD SDUD XPD SURGXMWDRNBD IB\R WX DQ
REMHWLYR GHVWH HVWXGR IRL DYDOLDW IR IHWH ODW RD GrAlRI FSL
HQWUH SODQWLR H FREHUWXUD H GUWWIWUAHLT] O QAR DGWH GAR B
FUHVFLPHQWR GH SODQWD UHQGLPHQWRDHLVXRO O&D ®WH B
GH IUDFLRQDPHQWR GH . H WUrV IUHTXrQHEDED &1 WHU G/X W

DQRV H $V IRUPDV GH IUDFLRQDPHQWR &H . IRUDI
QR SODQWLR H HP IHUWDW®RUS OMEQWRLR. H HP IH
QR SODQWLR H HP IHEW LWHTIDQRAV. GH IHUWL

LOQWHUYDORYV HQWUH IHUWLUULJDO}HV 7T®RKERV )RV WUPDPW DH
UHFHEHUDP D PHVPD TXDQWNKODITHJGIWHLY UHIODFLRQDGD\
GDV SODQWDV UHQGLPHQWR H TXDOLGDGH doGtR WHORY U IF X
IRUPDV GH IUDFLRQDPHQWR GH . H DV INHIQrQMAFADOVLEE &
YDULiIiYHLVY PHQVXUDGDV $ DXVrQFLD QGMWLRHWBNWIHMADBamMRX
FUHVFLPHQWR GH SODQWDV H UHQGLPHQWRHIKXrQKIERD UG
IHUWLUULJDomR )) PHOKRURX R FUHVFDPH®WRPMH \WPDIVDD
WUDWDPHQWRY QmR LPSDFWDUDP VLIQLIRVD®H YOIP\M QW Bi
TXDOTXHU pSRFD 2V WUDWDPHQWRYV |IRUQ BHU B R QREXLoWt
HISHULPHQWDLY GHVWH HVWXGR 8P SURJYOIPEDGR $HOWDW
IHUWLUULIJDOomMR IUHTXHQWH FRPRTRNQBDW P)P H®WHRP.VHQYV
EDVH QHVWH WUDEDOKR H SHVTXLVRE X@W HMpLURWHHE H 3HR/
HISHULPHQWDLY SRGHP DMXGDU D UHIGRK® OH UDAIQUELOL FDolnvF
EDWDWD

3DODYUDV FHFKDNHUULIJDomR JRWHMDPHQWR FEORFOLDHQAXKR
WXEHURVXP



, QWURGXomR

$ EDWORWDYXEHURVXPPD KRUWDOL0OD DPSODPHQWH FXO
2V WXEpUFXORYV GD EDWDWD VmR IRQWH OLG6HB WK FEDWERLI

IRL FHUFD GH PLOK}HV GH WRQHODGDV XEPUFXORM
SURGXomR IRL GH PLOK}HVY GH WRQHODGDV ,%*(

$ SODQWD GH EDWDWD H[LJH JUDQGHYV TXDQWLGDGHYV
GLYHUVDV IXQo}HV QD SODQWD FRPR UHJXODOBRRHRVPY
IRWRVVtQWHVH WUDQVSRUWH GH IRWRDVMI®LODGRVS$ H
GHILFLrQFLD GH . FDXVD UHGXo}HV QD SHBBWWILQYMDYE DKBHHO
DPLGR GH WXEpUFXORV $%'(/*$',5 HW DO .3 *DEOW D

3$1,48( HW DO

2V I[HUWLOL]IDQWHY SRWIiVVLFRV PDLYRXMWVGRK K I ERDUY
SRWIiVVLR 725%%,%$1 HW DO $V IRUPHV~-QHHADSQRFPO D
RX IUDFLRQDGD QR SODQWLR H XPD RX PDLVY DSOLFDo}HV
HIHLWR SRVLWLYR GD IHUWLOL]J]DomR [1UDFLR @DG DD BtRO LU
6RODQDFHDH .$5%$0 HW DO /182 [/, 0$52BYW DWDN I
UHVSRVWD GD IHUWLOL]DomR SRWiIVVLFD GHSHQGH GR . W

$ YDQWDJHP GD IHUWLOL]DomR IUDFIRQWGIDHP GX @ b¥iF
PDUFKD GH DEVRUomR GR QXWULHQWH ®»BEB/RNOWER GH
DSUR[LPDGDPHQWH HQWUH H GLDV DSYV®R/S®DQWLR )
( QWUHWDQWR HP FXOWLYRV LUULJDUWIRAL RO) DHEDWD W UTmIYo privF

GH IHUWLUULJDomR )217(6 ',$6 *5%$d$ S OHLUAWD b th R L ¢
IHUWLOL]DQWHY KLGURVVRO~YHLV SDUBDDG HF X0 WLXIDD vh B
<26()

4XDQGR FRUUHWDPHQWH HPSUHJDGD D |HUWLNMWHPDOE
LUULJDOomR (QWUHWHQGR D IHUWLUULJMARNKRA SIRMHNM B
GHYLGR j HQWUHJD GH iJXD H QXWULHQWHW | GRI QW DP H3
GLVWULEXLOmMR GH iJXD H PHQRUHV SHUG W (SR B #0$DSRUD
+$7), (/" (P EDWDWD D IHUWLUULJDomR SRI\GDRW HMD
WXEpPUEXORV HP FRPSDUDGR SUiIWLFDW OLPDGWFLVR @
DJULEXOWRUHV /, HW DO

1R FXOWLYR IHUWLUULJDGR p QHFHVVIiULRIBUMHIQQLD®
HQWUH SODQWLR H FREHUWXUD H GD IUHTXRWALDDGDP]
LQFUHPHQWR QD SURGXWLYLGDGH GH GLYHUVDV EXOWXU!



DSOLFDGRV HP FREHUWXUD &255C$ HW DO HW D82 /, H
TXDQWR R LQWHUYDOR HQWUH IHUWLUULYH5HV IS % H L

(/ 72+%$0< &+%$:/$ 1%$5'$ *+,<$/ %+%$7,$ D BDUDH
lyVIRUR 3 (,663% H GH GLDV SDUD 1 3 . DS®LFDGHK
3$1',%1 *HUDOPHQWH LQWHUYDORV HQWDH PHJWDWR L
UHQGLPHQWRYVY GH GLYHUVDV FXOWXUDYV %%$'5 7$$/%%
6$1'(56 *+,<$/  %+3%$7,$ 0$%1 5$-387 3$7(/

6$03%$7+.80%$5 3%$1',%1

$ IHUWLUULIJDomR SRU JRWHMDPHQWR p EDVWDQWH
VXVWHQWIYHO GH WXEpUFXORV GH EDWMDMWOGRYHWHAB[DPL
D SURSRUomR LGHDO GD IHUWLOL]DomRHSRWIWVNTEKDQ BLUD
IHUWLUULJDomR LGHDO GD IHUWLOL]DomRYG F&HE HHJ WXLMD
GH WXEpUFXORYV QD FXOWXUD GD EDWDRNADD BROMWDLQ W RH I
IRUPDV GH IUDFLRQDPHQWR GD IHUWLOL]DOMRHIRIWINIVDLYCLC
IHUWLUULJDomR GD IHUWLOL]DomR GHQFEREPHUIWXRU B QRDOW
WXEpUFXORV GH EDWDWD

ODWHULDO H PpWRGRYV
'"HVFULomR GD iUHD
2V H[SHULPHQWRYVY GH FDPSR IRUDP FRQGX]LGRWBGHP
,uuLIJDomR H '"UHQDJHP GD 8QLYHUVLGDGH )HGHUDO GH 9l
P HP 9LoRVD OLQDV *HUDLV %UDYVIpODUHNNRY RO RGFIDLIT 2 &R +
$PRVWUDV GH VROR IRUDP FROHWDGDVDDQWW N UGWRWS
TXtPLFDV H ItVLFR KtGULFDV GH DFRUGR FRP 7(,;(,5% HW C



7TDEHOD &4DUDFWHUtVWLFDV TXtPLFDV H ItVLFR&DGIWHIDV
HI[SHULPHQWDO
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3 H. HHWUDtGRV FRP OHKOLFK &D H 0J6H{ WNULDDO GRRN FRRAPP . &
PRQRFIOFLFR HP iFLGR OF pWLDFRpURRRUJIKkQLFD SHOR PpW
% HIWUDtGR SRU iJXD TXHQWH¢:&'l BB BHOBO.GH GHH &R PVFRO
Hszoz3p SRQWR GH PXUFKD SHUPDQHQWH j 03D

7UDWDPHQWRY H GHVHQKR H[SHULPHQWDO
2 DUUDQMR H[SHULPHQWDO IDWRULDO UDP ARQ GJRG/
HP QR GHOLQHDPHQWR HP EORFRV DR |DRBRR FBP FLQFER
IDWRUHV HVWXGDGRV IRUDP IRUPDV GH |UDFLRPDMRQW
IHUWLOL]DomR SRWiVVLED $V IRUPDR GH .| FRBLVRYWRRQW |
SURSRUOIHVY HQWUH IHUWLOL]DOmMR GH IS0OW QULIRI Bio hHRJ W
QR SODQWLR H HP IHUW)RBDIDD®WRR H HP IHUWI
QR SODQWLR H HP IHUWQR BlIODQWRR .H HP ITHUW
IHUWLUULJDomR GD IHUWLOL]DomR GGID. FBRP PR E VU WHHUITX rlq
IHUWLUULJDomR LQWHUYDORV HQWUH IBRWLOYUDJDH}IHV G
UHVSHFWLYDPHQWH UHVXOWDQGR HP H IHUWLUUL
$ GRVH GH . IRL GAEH2 NDBPXODGD FRP EDVH QD H[WU
XPD SURGXWLYLGDGH HVSBHDWREGHFXO®NV KP51$1'(6 HW
)(51$1'(6 625%$772 6,/9% QR UHVXOWDGRGR DOQEHVI
H QD HILFLIQFLD GD UHFXSHUDOMR *GBYS$IHUW L GIO]R Q@KW
GH SRWiVVLR .80 IRL ®BHIRQWH GH . $ IHUWLUULJDomR FI



SODQWLR '$3 FRP FHUFD GH GDV EUR\WD®HHR X \PLY H'l$
$ TXDQWLGDGH GH .&0 HP FDGD IHUWL DENVRIbamFRR I H S GRS
)(51$1'(6 625%$772 6,/9% $ IHUWLOL]DOORQDRXPR GDRB
GD EDWDWD SDUD FDGD WUDWDPHQWR HVWi DSUHVHQWDC

-- FF9

Fertilizacdo potassica acumulada
(kg de K, O ha!)
S
S

0 20 40 60 80
Dias apés o plantio (DAP)
J)LIXUD )HUWLOL]DomR DFXPXODGD GH SRWIiVERRFISDQWD Gl
FXOWLYR GD EDWDWD OpWRGRV GH B SODEDMR HGH . HPUDBT
HP SODQWLR H QD FREHRWOXOUWDN LR H QD FREH
HP SODQWLR H QD FREHUWXUD )) )) HIDomRUGR U
H GLDV UHVSHFWLYDPHQWH

1XWULomR FRPSOHPHQWDU GD EDWDWD

2V IHUWLOL]DQWHY QR SODQWLR IRUDP PRQRWR{GHFF
PDJQpVLR VXOIDWR GH DP{QLR H iFLGR EyULFR TXGHIRUQ
QLWURJrQLR IyVIRUR FiOFLR PDJQpVLR HQ[RIUH H ER
IRUQHFLGR HP SRU FDXVD GD EDL[D FRQFHQWGRVYHR Q
GHVVHV IHUWLOL]DQWHY FRPSOHPHQWDBRV GRL DEOHOQWD A
FRP .&0 $ GRVH UHPDQHVFHQWH IRL IRBQHFBEGM YLDEBHUYV

S3ODQWLR GRV WXEpUFXORV H SUIWLFDV DJURQ{PLFDV

2 SUHSDUR GR VROR IRL IHLWR FRP DUDGRURWDANNVYR
VXEVRODGRU SDUD GHVFRPSDFWDU FDPD®RYVFRRPSDFWOO
IRL UHDOL]DGR HP GH DJRVWR GH HHP GH DEULO G
ILOHLUD FRP SOPVWOOFRY PRUDP HVSDoDGRV GH P FR
H IRUDP DEHUWRY FRP FXOWLYDGRUDQWLRUMUDIP]MHS RV I
VXOFR H FREHUWRYV FRPR XPD FDPDGD GH EPWBWREGRO Y



EJDWD FRP SHVR GH DSUR[LPDGDPHQWH IRUDFR B XWPWU L |
FDPDGD GH FP GH VROR $ FXOWL YD QK PPWDYpODBBODPR
IUHVFR H WrP XP FLFOR GH YLGD SUHFRFH 366B0d{D GIRV H
'$3 IRUPDQGR XP FDPDOKmMR GH FP GH DOWIXUD H
EDVWDQWH FRPXP QR %UDVLO WHP R REVRWHYRUGRIVFR X I
FROQWUD UDGLDomR VRODU PHOKRUDU D GUHQD&HP H D
%25e0 2V LQVHWRV H GRHQoDV IRUDP FRQWURQOQ
UHFRPHQGDGDYV SDUD EDWDWD 1,&. %25e0

6LVWHPD GH LUULJDomR SRU JRWHMDPHQWR H IHUWLUULJ
1D IHUWLUULJDomR IRL XVDGD XPD ILWD BRRVHPMVGBGRUDB
HVSDoDGRV GH FP YBD]MWRLOGRUPLGDKGH SHOR FRHILFLHQ

GLVWULEXLomR &8' GH &DGD WUDW D RHQVE R BRNVYW +D
DSOLFDU R . QD GRVH H QR PRPHQWR FRUUHY\WRG D§GiH X0 pW|
GH —6 BW LUULJDO}HV IRUDP UHDOL]DGDV D FDGD GLD\

(P FDGD IHUWLUULJDomR RV IHUWLOL]DIUMHYVL.ORHQW I
VLVWHPD GH LUULJDomR IRL SUHVVXUL]P@R GRUDmMWR H
SUHVVmMR (P VHIJXLGD D VROXomR IRL LQMH\QX®MR V¥ RPRERI
R VLVWHPD FRQWLQXRX RSHUDQGR QR PtQLPR SRWp PLC
DSOLFDU D OkPLQD GH LUULJDomR UHVTXHELEDRWH BB P ORS
XPD XQLIRUPLGDGH GH GLVWULEXLomR GRV IHUWLOL]DQW

$ TXDQWLGDGH GH iJXD UHTXHULGD SDULPHWRIGR® MR
GHVFULWD HP $//(1 HW DO 3DUMHRVRR y XMFROL [H B P D
PHWHRUROYJLFD '$9,6 9DQWDJH 3UR 'DYLMVWGEPDW@RF¥D
HYDSRWUDQVSLUDomR GH UHIHUrQFLD (7R GRUFSEWRD
3$5('(6 HW DO 2 EDODQOR GH iJXD QRRWLRORDIO LR DR
6,/9$ HW DO 628=$ HW DO FROW L OH. B QG B ULV
VROR 7DEHOD (P JHUDO KRXYH XPD DGHTXDGD GLVS|
GH FXOWLYR GD EDWDWD )LJXUDV (P H RV YDO!
PP H PP DV OKPLQDV EUXWDV GH LUULJPBNER.\DSOLERG
HP H LUULJDO}HV H DV SUHFLSLWDoO}HW RWSWMB WL YRB
)LIXUDYV H
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Dias apos o plantio (DAP)
J)LIXUD 7THPSHUDWXUD GR DU PpGLD 7 XPLGDGHHUGK D W L
YHQWR :6 UDGLDomR VRODU 65 H HYRSKBWIWLRVSGXDDIH

vVDIUDV GH EDWDWD H



)LIXUD %DODQoOR GH iJXD QR VROR HP HV T XHWQXD VH
LQGLFDP D FDSDFLGDGH GH FDPSR FF SRQWRIX®H PX
IDFLOPHQWH GLVSRQtYHO V H XPLGDGH BRUPRHODKRWXRDBO
D XPLGDGH GR VROR FDOFXODGD YLD PHGLGONVFGR WW @K
OtTXLGDV GH LUULJDomR H SUHFLSLWDoO}HV SOXYLDLYV

9DULIYHLV PHQVXUDGDYV

2 YLJRU YHIJHWDWLYR GD VXSHUItFLH GR LGFFO\GFH O VGUDIVY
GRRUPDOL]HENMHIFNIDOVGHIQ, PHGLGR VHPDQDOPHQWH FF
SRUWiIWLO GH VHQVRULDPHQWR UHPRWR *UHRQBMHNHU
FXPXODWLYR IRL FDOFXODGR LQWHJUDQGR RGLOP®LBBYy®HR
SODQWLR XWLOL]JDQGR XP PRGHOR PDWHPiWLFRLQKPp!
0$(&+/(5 GLVSRQtYHO SDUD R 6RIWZDUH 5 5 &25( 7($
HW DO $ DOWXUD GH SODQWD IRL PHGmB D R RPt DKt
VROR DRV GLDV DSyV R SODQWLR

$ SURGXWLYLGDGH GH WXEpUFXORV G i6 MWRHSWAL QD G D
GLDV DSyV R SODQWLR $ SURGXWLYLGDGH IRL NROWDEDO
VXSHULRU D PP &($*(63

$ TXDOLGDGH GRV WXEpPpUFXORV GH EDWDWOIL GRL D/RIX
IRUDP PHGLGRY SHOR VXFR GD SROSD XWLO$]DR GFREPM UK |

+, ,7$ FRP FRPSHQVDoOomR GH WHPSHDDIMHXWXEpUFX& F
FDOFXODGD FRP EDVH HP PDVVD I WIHWPDHP HH W VY b R/AH Kk
IRUoDGD j z & SRU KRUDV 8PD VXEDPRVWUDJ BHO® |RN

XVDGD SDUD GHWHUPLQDomR GD JUDYLIGP G BYUSSHHVID FHDP
iJXD *$2 HW DO



2 WHRU GH DPLGR IRL TXDQWLILFDGR HP XPD WBRRVWL
WXEpUFXORYV 3DUD WDO D DPRVWUD RRIO GH SIRHVUMWHDG\D
DUPDIHQDGDV VRE UHIULJHUDomR (P VHIRIFGDXHWUVRVWGHP
SROLWURQ H YHUWLGDV HP WXER WLSR IDOFRQ@XS\DRM BFWHWQF
SURFHVVR IRL UHSHWLGR GXDV YH]JHV 2 SHOQBHRVHR WHVING
D f& DWp DWLQJLU PDVVD FRQVWDQWRWHGHWDBLITIRGR2 S
DSyv D VHFDJHP IRL PDFHUDGR HP DOBRIinRU L3 DWW pHR RRID!
DPLGR PJ GD PDVVD VHFD GH FDG DHIPNRNWID VR U DHPO UQ
D VHIXLGR GH LQFXEDomR D f& SRU KRUD &+%$9%1
VHIXLGD D TXDQWLILFDomR GH DPLEHRWIRR DHDJP]SBEGDRR
GH '16 *21d$/9(6 HW DO

$QiOLVH GRV GDGRYV

$V YDULiIiYHLVY DQDOLVDGDV IRUDPDVRKEP HDWLIGLDSW W Bl @ HO/
SHOR WHVWHH DV PpGLDV IRUDP GLIHUHMQFL D GDWL 6 HIDR &
SDFRWH ([S'HV SW )(55(,5% &$9$/&%$17, 12*8(,5%$ ZDUHGLV
5 5 &25( 7($0

SHVXOWDGRYV

1'9, FXPXODWLYR H DOWXUD GH SODQWDV
$ LQWHUDOMR HQWUH DV IRUPDV GH | GMF LR PHDW R o
IRL VLJQLILFDWLYD SDUD DV YDULIY HL\5 QIH®W B LR QIHGRIGL
WXEpUFXORV GD EDWDWD 7DEHOD 300U B HD 1 YD B L RYGHIP |
IRL DSHQDV VLJQLILFDWLYDPHQWH P DRRW FBHHQX\PRD GGID V
$V IUHTXrQFLDV GH IHUWLUULJD om RPQNPE DVHIWD p DPFR
DOWXUD GH SODQWDV GH EDWDWD QmRQWR OBIB W HEDT B ¢
PSRFD 1R HQWDQWR DV IUHTXrQFLDV GH DWWUWRUQDR JDO M
SODQWDV QD VDIUD $ IUHTXrQFLDV ®H QMUHWLLQIHLLILDROUN

H))



7TDEHOD(IHLWR GD IRUPD GH IUDFLRQDPHQWR ®HR 1H GD IL
DFXPXODWLYR DOWXUD GH SODQWDV SURGXW LY VOGDUIH H

H OpGLDV VHIJXLGDV SRU OHWUDV G3HII©BRHWY W\HW HQ D
3
UbWD 19, SOWXUD GRHURGXWLYLBDWGHPpGLD GH

FXPXC SODQW  WF NJ WXEpUF
$Q
OpWRGRV GF . |
G. 0.
. |

JUHTXV GH )) C
IHUW mR )) gg

7THVWH GH VI3 YD
0

)
0.

[)

$ IRUPD GH IUDFLRQDPHQWR GH . WHYH HIHIONBHVLJ(
WXEpUFXORV GH EDWDWD QD VDIUD 7DEHODIRL $
VLIJQLILFDWLYDPHQWH VXSHULRU FRPSDQDG®RQAVRR GN GH
IUHTXrQFLDV GH IHUWLUULJDomR QmR WXEDEHWRORY BP BX
PSRFD $ PDVVD PpGLD GH WXEpUFXORMUDWRRRD PR S WRN®
TXDOTXHU pSRFD 1R HQWDQWR DV |UR WXHI@ALDKFDGH YR UQ
GH WXEpUFXORV QD VDIUD GH $ IUHTXr@®BMILWY O5AHH QR
VXSHULRU j))

$ LQWHUDOmMR HQWUH DV IRUPDV GH |U D FHURMIDFHQ VRM
HIHLWR LVRODGR GDV IRUPDV GH IUDFLRQDPHIDWIR ®kh R H
VLIJQLILFDWLYRYV SDUD DV YDULIY HL W EXGR\WF IGFOQBDIEW ¥ VF R P



7TDEHOD(IHLWR GR PpWRGR GH DSOLFDomR GHHP HWy3®D GRN
VRO~YHLVY GD SROSD 66 PDWpULD VHWNHRW GHUDPLIGD QB

VHFD 7$ 7HVWH GH VLJQLILFkQFLD SHOD DQiOLVH GH YD

*
6yOLGRYV UDYLGDGH.‘BPLGR

7TUDWD VRO-~YHLVODWpULD HVSHFtILFD
5 0 | VHFD N J J NJ

$Q

OpWRGR GH DS
0.

JUHTXrQFLD GF
))

7HVWH GH VLJQLI
0.
))
0.

(S - - -
N

[)

'LVEXVVmR

1IHVWH HVWXGR D DXVrQFLD GD IHUWLGUBMABLFRK
FUHVFLPHQWR H UHQGLPHQWR GD EDWDWD $UEHWHO IXPD
FRQFHQWUDOMR DGHTXDGD GH QXWULHQWHY QRIRBRWRRH S
GD FXOWXUD 1HVVD IDVH IHQROYJLFD R YR PR PRI TOHH \GRRGG
OLPLWDU R FUHVFLPHQWR GDV SODQWDVIHSWLIEALGD®H H
SUpPYLRV FRP IUDFLRQDPHQWR GD IHUWWDUJDFo M RHHRP®L 8B I
QXWULHQWH GHYH VHU DSOLFDGR QR SODQWIHRVSD@D PD[

/182 |, 0$528(//, HW DO 1R HQW D H R/ DDV IRHRIHADLVT
SODQWLR SRGH FDXVDU VDOLQL]DomR 725%%,®1GHWRBDW U |
QXWULHQWHV -2% HW DO IHVWH HVWXBRDQMAR QW E
SODQWLR

1D SODQWD R . DWXD QR DORQJDPHQWRVGH WD EVSRL
FDUERLGUDWRY DWLYDomR GH HQJLPDV H FRQXVUROMR BNP
DLQGD R VWDWXV GH DOWD HQHUJLD JXIH HD XD OL DD V¥ & R|
QXWULHQWHVY DEVRUYLGRYV SHODV UDt]HR FRP(/(:DHW TXD C
SURPRYH PDLRU DOWXUD GH SODQWDV U8B EDWDWDH $
026+,/(+ (55(%+, 027$:(, 2 TXH PD[LPL]DH D IR
FRQVHTXHQWHPHQWH DXPHQWD D SURGXWLYL®DBBLR®1



FUHVFLPHQWR GDV SODQWDV H FRQVHTXH QWRRBEBXWKPBL
GH . QR SODQWLR FRPR
$ IHUWLUULJDomR SRU JRWHMDPHQWR SHUPEWE&DIEIOH
IUHTXHQWH HP IXQomR GD PDUFKD GH DEVRUOmMRWG® QX
IOXWXDomR GD FRQFHQWUDOmMR GH QXWUBHIBWHE$@R VRC
UHGX]LU FRPSHWLOMR HQWUH QXWULHQWEY SRU VtW
IDYRUHFHU DEVRUOMR GH QXWULHQWHV $48,12 HHWHDO
PD[LPL]DU D SURGXWLYLGDGH &22. 6$1'(56 $16$03%7

$ IUHTXrQFLD DGHTXDGD GH IHUWLUULJDoOXRDSREB V
GLVSRQLELOLGDGH GH QXWULHQWHV QR VARROWRWN BDB DT PH ¢
LQWHUYDOR HQWUH FDGD IHUWLUULJDomR TBCHVPIDPIRR G
D GLDV SDUD QLWURJIQLR 1 %$'5 7$$/$% (/ 72+$0<

r<$/ %+$7,$ D GH GLD SDUD IyVIRUR 31 (,668%
3. DSOLFDGRVY MXQWRV 6$03$7+.80%$5 3$1' WHUY DO RW W
IHUWLUULJDomR DFLPD GH GLDV SRGHBVF BX® WX WHG X%
7$$/$% (/ 72+%$0< &22. 6$1'(56 *r . <$/ %+$7,%

5$-387 3$7(/ 6$503$7+.80%5 3%$1',%1 ABRSUHV
D IUHTXrQFLD GH IHUWLUULJDomR QmR LPSDFWRX QD
IHUWLUULJDO}HV D FDGD GLDV )) SURBRDHXPDLEH WX
GHYHP VHU UHDOL]DGDV FRP DPSOLWNXGHDRPDHRU VELHS R @ W
QtYHLV GH FRQWUDoOmR GH

(VWXGRV SUpYLRV PRVWUDUDP SRXFR FURVFERM @WRY |

FRQFHQWUDOMR GH . WURFiYHO 625$7727HR0DE®21 HW BOH
7DPEpP QmR IRUDP YHULILEFDGDV UHV SR VRAD ¥ RPR DWOHDI

IHUWLOLGDGH FRPR FRP . WURRI®(HO:BEFLP®D, BHL* PJ NJ

PJ NJS$//,621 )2:/(5 $//(1 H PA$SNMU8( HW DO (\

FRQGLO}HV IRUDP REVHUYDGDV QR SUHVHRB WHH RV VBEXG.RG MW

PJ NJ3RLV R VROR DUJLORVR FRP DOWR IWNDWSORGRE I/
FDSDFLGDGH GH WURFD FDWL{QLFDPDQW [FRIMW O Q VDH| O X\
GH . QD VROXomR GR VROR SDUD DEVR U oS8R XSADO/DGS OHIDHX
REVHUYDGDV HQWUH RV WUDWDPHQWRYV

$ IHUWLOL]DomR GH . DGHTXDGD p HVVH®HLBQI$SDUD
)217(6 6,1+ [$/ H TXDOLGDGH GH WXEp&FXORV



3buD LVVR D HVWUDWpPJLD GH IHUMRRHQBEONGHD GHHY B F
FRP H[LJrQFLD QXWULFLRQDO GD FXOWWXH Bl VMAXIGR. OR.\G MGH
SRXFR DIHWDUDP D TXDOLGDGH GH WXEpUFXORM L|DWKR
H[FHVVLYD GH . GLPLQXL D JUDYLGA (0% HR3HAEFEILFD I$ PPN
DXPHQWD D ILUPH]D GH WXEpUFXORV -2% HW DO
2V UHVXOWDGRVY GHVWH HVWXGR LQGLFDDDPBPPTRXRHR R
FUHVFLPHQWR UHQGLPHQWR H TXDOLGNMGKLEBDWXEGpRpBERQ
XPD VpULH GH FRQGLO}HV H[SHULPHQWDLYV S R®LMD ©O}MX GC®H
IHUWLUULJDomR . SDUD EDWDWD

&RQFOXVmMR
2V WUDWDPHQWRY IRUQHFHUDP PXLWRHWQWR X0 WOGIRPH
TXDOLGDGH GH WXEpUFXORYV QDV FRQGLo}BYNHR SHRPLBP B QXM
lUDomR GH . DSOLFDGR QR SODQWLR H IHUWRQDPIH@WR 1L
HDIUHTXrQFLD GH IHUWLUULJDomR WH WoJDBEDPKIRGIR DR .
DOWHULRUHYV

SHIHUrQFLDV

$%'(/*$',5 $ + HW DO 7KH HIIHFW RI G5IRMWWDNYWX® HRYG! OLM-
LQGXVWULDO TXDOLWLHV RI SRWDWR 6ROMDGIPR®XE
$PHULFDQ -RXUQDO RI 3RWDWR 5MVHDYFK PDLR

$//(1 5 * HWUBS HYDSRWUDQVSLUDWLRQ *XLGHOLQHYV
UHTXLUHBROWV)$2 Y

$//,621 0 ) )2:/(5 - + $//(1 ( - 5HVSRQVHWVXEHSRWDRV
WR SRWDVVLXKHHRYUQD®IIRM $JULFXOWXWDO 6FLHGFH

$/ 026+,/(+ $ 0 (55(%+, 0 $ 027%$:(, O ,9%F) @B 2)
327$66,80 $1' 1,752*(1 5$7(6 $1' 63/,77,1* 0(722%721 3
81'(5 6$1'< 62,/ $1' $5,' (19,5210(17$/ &21', {TPALUEDWHYV
-RXUQDO RI )RRG DQS& $2ULFXOWXUH

$0(5 . + 6%0%. $ $ +$7).(/' - [/ (IIHBPWWKIRG DIQ®WR
8QLIRUPLW\ Rl ,UULJDWLRQ RQ 3R RDWFD DHRII R\ B Q FBHH
DQG 3URWHFWLRQ S +



$48,12 5 ) % $ '( HW DO 6SOLW IHUWLOWPDWHIR QVR I LSKSR
WKH SKRSVSKRUXEFXWIQ\MLIL FLRHY¥FL F X CBW X&) D H

$6681d-2 1 6 HW DO 7XEHU <LHOG DQG M XD EWV R QN\ZH
ILWURJHQ )HUWLOBRRMID WRQDHWRE QWK S + MXQ

%$'5 0 $ 7$$/$% $ 6 (/ 72+30< : $ 1LWH PIH® IBIYS\ALIMD
IUHTXHQF\ IRU GULS LUULJDWHG SRWDWR Y Q S

%$5 <26() % $GYDQFHV LQ )HUWLJDWLRQS$GEPD BRBEY.6LQ
$JURQRPV O @ $FDGHPLF 3UHVV Y S %

&($*(63 %DWDWD B6RODQXMRUPOEHGRYVE®DVVLILFDOmMR &
(QWUHSRVWRV H $UPD]pQV *HUDLV GH 6mR 3DXOR

&+$9%1 5 6$:(1$ . 7,*27( ' 2SWLPL]|DWLRQRRHYFLIR U\
*OXFRVH 5HFRYHU\ JQAMRRUWWURKDO -RXUQDO RI ,Q
(QJILQHHULQJ 7HFKQR®ORH\

&+$:/$ - . 1$5'$ 1 . (FRQRP\ LQ ZDWH U DN HH ULMAULVDLL.
SRWPDMWRJIJDWLRQ DQY 'UDQQD J$i +

&22. : 3 6$1'(56 ' & 1LWURJHQ DSSOLFDWLWRPI\WRKN
+RUWBFLHQFHQ S + PDU

&255C$ & 9 HW DO 7KH VSOLW DSSOLFDWLR® RIXBRWBD §

HIWUDFWLRQ DQG TXDORWUY QD O/RH H\® DSIRW 0 W\ H /W ISR ¢
+ RXW

(,66$ 0 $ (IILFLHQF\ RI 3 )HUWLJDWLRQR R W DUAKSD,WHR X D VG
6RLORYWDWR 5HWHDUFK S  +

)$2 )$2 )RRG DQG $JULFXOWXUH 2UJDQL]DWLRSORRIt YWHKCH HB
KWWS ZZZ IDR RUJ IDRVWDW HQ GDWD 4&! $FHVVR |

)(51$1'(6 $ 0 HW DO &UHVFLPHQWR DF~P)XORHR GXOWUY
GH EDWDWD QD \GHVDXGWDLYM-REMEXi YLD %Q@DVL®HL U

)(51$1'(6 $ 0 625%$772 5 3 6,/9% % / ([WBIHD QAR BILH B
HP FXOWLYDUHV GH EDWBMANLV,WDP®BDR Q& WIUWLD (W H&/L 1
Q S +
)(55(,5% ( % &$9$/&$17, 3 3  12*8([B$HV SW 3DFRW
([SHULPHQWDO 'HVLJQV 3RUWXJXHV S5HWULHYSHG )HY
SURMHFW RUJ SDFNDBYHO([S'@V@w
)217(6 3 & OHULFXOWXUD WHRHG DIHORWIW LFKDLWRUD 8)9



)217(6 3 & 5 ',$6 ( 1 *5%$d$ 5 1 $F~PXOFRGD QX VHYMH
GRVHV GH QLWURJIQLR H GH SRWiWRLRNQBXIGIWWWUD WaUL
Y Q S - MXQ

*$2 ; HW DO <LHOG DQG 1LWURJHQ 8VHHRIS RIQM.H DMRH BODLF
7LPLQJ DQG 6RXUFH RI 1LWURJS$®HHEFW QO-R K U QDD OMIC
SHVHDWFK Q S + RXW

*+,<$/ 9 %+$7,$ $ . ,QIOXHQFH Rl 1LWURJHKDH®SS OQRD
(FRQRPLFV RI 'ULS ,UULJDWHG 3RWDWR 6RODQXP \
 QWHUQDWLRQDO -RXUQDO RI &XUUHQW ONFURBLRORJ\

D
*+,<$/ 9 %+$7,$ $ . IXWULHQW XSWDN DQG WRBHU \L
LUULJDWLRQ IUHTXHQF\ RQ SRGUDWR RRXQ0Q DYR R [ HEFRR

s + E
*+,<$/ 9 %+%$7,%$ $ . 0$%$1 ' 6 (IILALH@W $NHWRIODWH

'ULS )HUWLJDWLRQ LQ 3RWDWR 6RODQXP WXEHURV:
%LRVFLHQFHV %LRWHFKQRORJ® 5HVHDUFK $VLD
*21d$/9(6 & HW DO $GDSWDWLRQ RI GLQWRWRWDHOLFSO]
$QDO\WLFDOYHWRRGV S +
% *(6LVWHPD ,%*( GH 5HFXSHUDomR $XWRPiWLFD 6,'5%
2% $ / * HW DO 3RWDVVLXP )HUWWGWRLBWWRIGKEWR B Q) U\

BRLOMIRQRP\ -RXUQDOQ S +
.$1* : HW DO /X[XU\ $EVRUSWLRQ RI $RWWDLMAIQ P REX UIRIN
3RWDWR S5HWVHDUFK S + RXW

.$5$0 ) HW DO 3RWDWR 5HVSRQVH WRQBRIWPVQUXPQESHD
$ULG &RQEGWREPWYV LQ +RUWLFXOWXUDOBFLHQFH

/, + HW DO 'ULS IHUWLJDWLRQ VLJQLILFD QWG QFEWHIIRJ
XVH HIILFLHQF\ ZLWK UHVSHFW WR WLWRIG § WD RW DPH MU
DQDO\VLV $JURBKXQWXUDO :DWHY ODQS®JHPHQWHY

/82 + /, ) 7TRPDWR \LHOG TXDOLW)\ DQB UZADQWH G XIVH IHU

VWUDWHUHGWLD +RUWLFXGWXUDH PDLR
0$(&+/(5 OVIVPLVF 8WLOLWLHV IURP 26HPLQDU IXMHGWDYV
ODUEFK IURP KWWSV FUDQ U SURMHRW RWPQAHE

>V O VQ @



0$528(//, : $ HW DO )UDoO}HV yWLPDV GD DGRELLANR PR

IHUWLUULJDomR SRU JR WHI\MDXRKNQ VSR UGS MFRA B IWH RAQUFD V
s + RXW

0&1$%1$< 0 HW DO 7KH HIIHFW RI SRWDKVRKRHGHFIDRL H
SK\WLFDO IDFWRUV FRPPRQO\ DVVRFLDWH® RZLWXE IE O\
$PHULFDQ -RXUQDO RI 3RWDWR 5MVHRUFKP DU

02+5 5 0 720$6,(:,&= ' - (IIHFW RI UDWH [F®OGRWLBIHC
DSSOLFDWLRQ RQ WKH \L 68 G IDIEP TWOEHEWRNRHRS FNXONE E
&DQDGLDQ -RXUQDO RY 30D@W 65 LHQ@FH MXO

1,&. & %25e®HDWDWD GR SODQWIRVD FRB KHLWMWRUD 8)9

3$1,48( ( HW DO 3RWDVVLXP UDWH DQG VYRXUBPGIIGHFW
LQWHUPFNMULF@ Q 3RWDWR -RQUQIBO  +

3$5('(6 3 HW DO $VVHVVLQJ SRWDWR WUDQVSUWWDWLR®V
ZDWHU UHJLPHY DQG SODQWLQJ GDWS$M KFX QW MKBHO) $L
ODQDJHPNQW S % MD Q

5 &25( 7($6 $ /DQJXDJH DQG (QYLURQPHQW IR LBAQIMVDILV
$XVWULD 5 )RXQGDWLRQ IRU BWDWLVWLFDO &RPSXWL

5$-387 7 % 6 3%$7(/ 1 :DWHU DQG QLW WBWRIQRRQHRE G
IHUWLIJDWLRQ DQG LYUILIDYDVRQU VO HD W P QUM J H PH C

+ IHY

526(1 & :$1* : %,521* ' 3RWDVVLXP )BUMRLOIHAG O QHF B
6DS 3RWDVVLXP &FRRAAMEPUEDWHEQV S +

6$03$7+.80$5 7 3$1°,$1 % - (IIHFW RI )HW W QD WL RO N

*URZWK DQG <LHOGWRIWBIHFXOWXUDOSRXWQDO

631726 + * '266HWWHPD %UDVLOHLUR GH & OBV \Wh UDRDIOM R
(PEUDSD

6$1726 5 $ '26 HW DO 6XUIDFH UHIOHFMVPREH D BF QR B/
SDUDPHWHUV RI PDL]JH FURS IURP 5% U FHFVWORQ $ RQ R
Y Q S - RXW

6,/98 * + '$ HW DO OXOFKLQJ PDWHHQWW O YH/QREQZ HW WHILGD |
&LrQFLD H $JURWHFQBORKLD

6,/9$ + 5 ) )217(6 3 & 5 $GXEDomR BHRWI®XDOD VIR E
SURGXWLYLGDGH H D TXDOL GBI M XEN DVXEPRF K ORI LGDH 9
Y Q S + MX O



6,1*+ 6 . [/$/ 6 6 (IIHFW RI SRWDVVLXP QXVDQIGNQKQ RL

XVH HIILFLHQF\ XQGHU YDULHG OFRVHDW RR + RXIWNQWDEDJ H
)

625$772 5 3 HW DO %LRPDVV $FFXPXODMLRY MIQBR WON
$IIHFWHG E\ 3SRWDRXUXQM 6XBISERLO 6FLHQFHYDQG GODQ!
s + VHW

628=$ 6 $ HW DO ,PSDFW RI ,UULJDW L\RRQ) YHTDXHIYF O RS
3K\WLRORJLFDO DQG:BWRIWXFWIQ)YH 78 DLW¥

7(,;(,5% 3 & ODVPXYOMO GH OpWRGRV GH $HGOPMIDGHDEROR (I

7+203621 7 / HW DO )HUWLJDWLRQ IUHT®HBUFR BRRIOY XE
6FLHQFH 6RFLHW\ Rl $PHULPD -RXUQRO PDLR

725%$%,$1 6 HW DO 3RWDVVLXP $ 9LWDONOQBBBRGKWIUHH
$JURQRF)\ Q S

:$1* & HW DO (IIHFWV Rl IHUWLOL]DWHBRVRQ FVHDQ S KR\
LQ WDUWDU\ EXFRERWRW\QXNWKHWRFD S PDU

=(/(/(: ' = HW DO (IIHFW RI 3RWDYVVLXRGMHPMHIOWM \RQ RIU B
IDULHWHWNMY.FDQ -RXUQDO RIY30DQW 6FLHQFHYV DJR



&$3E78/2 ,,,
78512 '( 5(*$ ( 352)81','$'( '$ )(57,/,=$d-2 '( 3/$17,2 12
&8/7,92 '$ %$7%$7% ,55,*3%'$

SHVXPR

$ DGRomR FRQMXQWD GH SUIWLFDV DJURQ({PL¥IDAD Q\GR°
PD[LPL]DU D HILFLrQFLD GRV LQVXPRV GHKWURBQ@WHE $UH
6RODWYWXEHURVXPD KRUWDOL0OD EDVWDQWH H[LIJHQWH HP
DYDOLDU R HIHLWR GD IUHTXrQFLD GH EUHNVNFDLEPHR WMRGOH H
UHQGLPHQWR H TXDOLGDGH GRV WXEpUFXORYV G\DDEB®W BIW |

VXEVRODJHP 2V WXUQRV GH UHJD IRUDP GH 75 75
SURIXQGLGDGHY GD IHUWLOL]DomR GH SODRQYWL[SHRUPRQW
GH FDPSR IRUDP UHDOL]DGRV HP H 2M. M\DWIQYRDWP B @

DV FDUDFWHUtVWLFDV DJURQ{PLFDV FR@\DX\PR H>H X DXL G
WXEpUFXORV 2V WUDWDPHQWRY SRXFRGDIHWWD WD R) G \GH
FDPDGDV ,UULJDoOo}HV FRP LQWHUYDOR GH WHVWBRPER WHRI (
SODQWDV $ IUHTXrQFLD GH LUULJDomR GH FOLBD W SQIRPHE
VRO~YHLV QRV WXEpUFXORV $ IUHTXrQFLD GWpUUDLVUBDBINM R
WXEPpUFXORV H SURGXWLYLGDGH GH iJXD 4 QDhP&K XUdhtRLC
VHP LPSDFWDU D SURGXWLYLGDGH H PDVVD PUl¢LEG BEHWMXH
iJXD $ UHGXomR GD IUHTXrQFLD LUULJDLOmRQEF S RARL X V R LG
QD FXOWXUD GD EDWDWD

3DODYUDV FKWMMDPHQWR DGXEDRODWYEKEBORMKXPTXrQFLD

, QWURGXomR

$ DVVRFLDomR GH SUIWLFDV DJURQ{PL BDIOS\DIU H | D BLFrmX
XVR GD iJXD HGH QXWULHQWHYV H DOW DN LSOM QRWLIYVILE X G W
H IXWXUD SDUD PLQLPL]DU R HVJRWDPHGW R DER\D UKDRED
DOLPHQWRY 5HFHQWHPHQWH HVWXGRV FRAMWXUQR GH U
=+$1* HW DO HIHUWLOL]DomR SURIXQGD3%18HNWDIO

8 HW DO PRVWUDUDP DXPHQWR KM H IQRMW QEHC
UHVSHFWLYDPHQWH HP GLYHUVDV FXOWXUDYV



$ GLPLQXLomR GD IUHTXrQFLD GH LUULDGENGR DV/EPHR W
HVWLPXOD R FUHVFLPHQWR H PHOKR WDVD VAN VU UBDXA LomXR
UREXVWR SURPRYH XP GHVHPSHQKR PDLRU QDYEVERV QTR
IROKDV (VVH FRQWUROH SUHFLVR GD UtHtQWBDHMR LKWV R P
SURGXWLYLGDGH )$5%$ HW DO (VWXGRWG I U GLLIRW FPIRL
PLOKR =+%$1* HW DO GLDV SDUD WRPDSWHI D) ¥ RME
0(.211(1 SURPRYHUDP DOWD SURGXWLY IMEDGHR 1RH HIG
DGHTXDGR GHYH OHYDU HP FRQVLGHUDOmMR &/H(1DHNWR DIV C

(QWUH DV LUULJDO}HV R VROR VXSHUUIFGR OF R/P FD PR
VXEVXSHUILELDO $//(1 HW DO 3RUWDQW R WR UW X
QHJDWLYDPHQWH QD DEVRUOMR GH iJXDSHUGHF IOXAV GIRH Q|
FXOWLYRV VHP LUULJDomR D IHUWLOL]OHUNVRLOUW RD X @ B CH >
D SURGXWLYLGDGH 0% 5(1*(/ 526( 1HVVDXPRGIG bImF
GR VROR p PDLRU H YDULD PHQRV FRP D FR QG R®ORRPHQ RRJ
WRUQD R QXWULHQWH PDLV GLVSRQtYHO QD VROXomR GR

(VWXGRV SUpYLRV PRVWUDUDP DXPHQWRFGHPHQWRSQ
SURGXWLYLGDGH TXDQGR RV IHUWLOL]DQWHYV IRBBP GLVW

HW DO :8 HW DO <$2 HW DO FB 0853
HW DO 7(:$5, HW DO FP 6,1*+ 63Y(GH287/(<
FP 0% 5(1*(/ 526( GH SURIXQGLGDGH 1R HQWWD QW

SURIXQGD GHSHQGH DOpP GR UHJLPH KtGULFR VGH PN V&b
FXOWLYR PRELOLGDGH GR QXWULHQWH H IHUWLOLGDGH ¢

$ EDWRWDWYXEHURVX™®D GDV KRUWDOLoDV GH PDLRU LP
R %UDVLO VHQGR R (VWDGR GH OLQDV *HUDLSER,PDLRU
%5%$6,/(,52 '( +257, )587, $ EDWDWD p XP®IVE OD S MWIR
EDVWDQWH H[LIJHQWH HP iJXD H QXW UlR{Q WikW. FP VHTUXWL O K
VLIQLILFDWLYDPHQWH D SURGXWLYLGDGH GD(EDWDWD 05
$ KLSYWHVH GHVWH HVWXGR IRL TXH D 6RFHQD SR IKQW I
SURPRYHU PDLRU DEVRUOmMR GH iJXD H GHLQRWHRHQWR \
SURGXWLYLGDGH 3RUWDQWR R REMHWLYR I[RLR D DILD
IHUWLOL]DomR SURIXQGD QR FUHVFLPHQWRWXH pYIGHXQRD
GHQVLGDGH GH UDt]HV GD EDWDWD FXOWLYD®BDIHRP VROR



ODWHULDO H PpWRGRYV
'HVFULomR GD iUHD H[SHULPHQWDO
2V H[SHULPHQWRY GH FDPSR IRUDP FRQGX]LGRGHHIP
,UULJDOomR H 'UHQDJHP GD 8QLYHUVLGDG HHUHELNU DGU BWL ©
6 7 : P 2 VROR ORFDO p GR WLSR DUJ
7DEHOD HVWi DSUHVHQWDGR DR KD®DEMDHUGHVLRDR TX
DQWHV GR SODQWLR GH DFRUGR FRP BHID WIHIX GIGRDRD DV V
GH .|SSHQ H VXEWURSLFDO ~PLGR FRP LQYHBRRYWRVRNR \FF
WHPSHUDWXUD DQXDO PpGLD GH 7& H BVHPW SOOVDomR
YDULIYHLV FOLPiWLFDV GLiULDV IRUPPLREW G BV GIHQX\PIDJ H
'DYLV 86$% LQVWDODGD DR ODGR GD iUHD iHPSHIUH\AHHIQMID]
)LIXUD

7TDEHOD &4DUDFWHUtVWLFDV TXtPLFDV H ItVLFR&DGIWHIDV
HISHULPHQWDO
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3 H. HHWUDtGRV FRP OHKOLFK &D H 0J6H{ WNULDD GRRN FRRAPP . &
PRQRFIOFLFR HP iFLGR OF pWPLIDFRpURRRUJIJKkQLFD SHOR PpW
% HIWUDtGR SRU iJXD TXHQWH¢se'W BDBBHOBOGH GH &R P'FRO
Hsoz3p SRQWR GH PXUFKD SHUPDQHQWH j 03D



)LIXUD 'DGRV PHWHRUROYJLFRV GLIiULRV LQFOXLQGR WH
UHODWLYD GR DU PpGLD 5+ YHORFLGDGH SFRRWYIDQW KL U®
GH UHIHUrQFLD (7R H SUHFLSLWDomR 3

7UDWDPHQWRY H GHVHQKR H[SHULPHQWDO

$PERV RV H[SHULPHQWRY IRUDP FRQGX]LGRVPHRWRT X |
GH EORFRV DR DFDVR FRP FLQFR UH SHMMORHW VW R WIDFO [ XIX
GH UHJD LQWHUYDOR HQWUH LUULJDO}HN SH BQXW VRS LR/l XA
GH UHJD IRUDP 75 75 75 RX GLDV 75 R $V S
GH SODQWLR IRUDP FP ') H FP ') & D GO HI.WDF FRM®
GH] SODQWDV =



1XWULomR GD EDWDWD

3DUD PHOKRUDU D FRQGLomR TXtPLFD GRHVRIOW R SUR

&D 6 IRL DSOLFDGR QD iUHD H[SHJIR BHRQWRIOXR S URI SL
IRL DSOLFDGR GD GRVH GH QLWURJrQLR 1 GH 1Y3\H RRRA
3 XWLOL]DQGEBH XNIHKWWLOL]DQWH IRUPXODGR 1GH.
VXSHUIRVIDWR VLPSOHYV $V GRVHV IRUW®D dniHAE RGRCH
DQiOLVH TXtPLFD GR VROR 5,%(,52 *8,0%$5-(6 GHIGH(1 H
UHPDQHVFHQWH IRL DSOLFDGD HP FRERHWBLNVURSIR SRR WMpE
FXUYD GH DEVRUomR GD EDWDWD )(51$1'(®LGRRI/R2 6N/B Y
GH FORUHWR GH SRWHVVLRJ&DEH HLD GH 1 $OpP GL
KDiIFLGR EyULFR % IRL DSOLFDGR (P DIPGE O5WH DQVX WIYILLH
DSOLFDGRV SRU PHLR GRV IHUWHAL]DQWNGMIZRUDIRI KDNJ K
GH 2 NJ IGIH &D G H KoD H GH KD

30DQWLR GRV WXEpUFXORV H SUIWLFDV DJURQ{PLFDV

2 SUHSDUR GR VROR IRL IHLWR GH IRUPD FRQYIHY@FLRQ
H VXEVRODGRU SDUD GHVFRPSDFWDU FDP®GXQOWLPHGRR
XWLOL]DGR SDUD DEHUWXUD GH VXOFRYV SJ FIDX®O5 L G DG i R
GHSRVLomR GRV IHUWLOL]DQWHYV GH DFRUGW FBRPHRWW U (
VHIXLGD RV VXOFRV IRUDP FREHUWRYV FR/F NPW LPCCPHI DNV E
ILP RV WXEpUFXORV GH EDWDWD FXOWLYDU EJDWODOFRRVJ
IRUDP FRPSOHWDPHQWH FREHUWRY FRP XPD FDRDGB A \
FXOWLYDU SODQWDGD QR LYUDWK®DSHEYD R5P6H UFE DL R(
+257, )587, $6681d-2 HW DO 2V SODQWAHR W XRKRI
GH H HP GH DEULO GH

$ SUIWLFD GH DPRQWRD IRL UHDOL]DGD DRV FP$3H IRU
DOWXUD H FP GH ODUJXUD (VVD SUIWLEDDEDQWDWRWH §
FRQWURODU SODQWDYV GDQLQKDV SUR WHHIHKR BD UN X ERWHF(
H DHUDomR GR VROR )217(6 1,&. %25e0 D RV'XQMNE@W
H GRHQoDV IRUDP FRQWURODGRYVY XVDQGR SMOWXDNM BDY
1,&. %25e0

ODQHMR GD LUULJDomR



2 VLVWHPD GH LUULJDomR SRU JRWHBDPHIQWR VR B/HW
SRVVXtD PP GH GLKPHWUR FRP JRWHMDGRUHV/ KE§BDoDG
JRWHMDGRU H SUHVVmMR GH RSHUDomR GHHQWRDRL L @\DW
HP FDGD ILOHLUD GH SODQWDV H FD&DUID V8B URMHNDG &
iJXD H QXWULHQWHYV HP TXDQWLGDGH H QR PRMPHQMNMGHRL
R SODQWLR DWp '$3 DV LUULJDoO}HV IBDBM WMMDXIDLQ D SI
FDSDFLGDGH GH FDPSR SDUD SURPRYHU XPD ERD EURWDO

$ TXDQWLGDGH GH iJXD DSOLFDGD HP PFDRADE MGH GB U
FDSDFLGDGH GH FDPSR IRL GHWHUPLQDGIDBRPLEDNHHPDF’
QtYHO GRLVY WHQVL{PHWURY IRUDP LQVWDRIDVERYD)V GHi jW I
IRUDP IHLWDYV GLDULDPHQWH HQWUH IHKLWR G XU DQWH PRC
HQWUH H '$3 $SyV '$3 DV LUULJDO}HV IRNMXOPDIH @ RHAR
WXEpUFXORYV SDUD D FROKHLWD

$V OHLWXUDV GH WHQVmMR IRUDP FRQYHBMXWLYGD G H RJ KW
GH iJXD QR VROR REWLGD SHOR PpWRGR GDRGKRIRUDD®H
*HQXFKWHQ IRL DGRWDGR 9%1 *(18&+7(1 LFBR QXVLIGGHX OK
GR VROR $ OkPLQD GH LUULJDomR I8H BPF8BX®DERP ID UTX I
628=%$ HW DO

)LIXUD &XUYD GH UHWHQomR GH iJXD QR VRORRRERWMGD
SDUKPHWURY GR PRGHOR 9DQ *HQXFKWHQ SDUD DV FDPDC

L:EscF E; <
(P TXH /, p D OKPLQD GHslpUDLIPL@RGRPYROXPpWULF
FDSDFLGDGH GH FPPSRPLEGEDGH DWXDO YROXPpWULFD GR



P P =pD SURIXQGLGDGH GR VLVWHPD UDFELQKOD W5 I @ WX
FRQVLGHUDGD FRPR XQLIRUPLGDGH GH GLVWULEXLomR Gt

&RQVXPR GH iJXD
2 FRQVXPR UHDO GH iJXD GXUDQWH DVEDYIHN DR G &DQ/
iJXD QR VROR 6,/9%$ HW DO 628=$ HW DO DWUD®

L E fE "F "F ' G¢E
(P TXH & p R FRQVXPR GH iJXD PP , p&J LpUDLDDBEHRA)\
FDSLODU PP 'S p D SHUFRODomR BPp &I YDR IHD/RBD BBHDQX\WH
VROR HQWUH R SODQWLR H D FROKHLWD PP 3H p D SUHF

1D (TXDomR &U IRL FRQVLGHUDGR QXOWR GRUTRH F
DEDL[R GD VXSHUItFLH 51 WDPEpP IRL FRQV LI&HIUDHIRV DD\
SODQD H 'S IRL VLJQLILFDWLYR DSHQDV TXDQGR KRXYH S|

$ SUHFLSLWDoOmMR HIHWLYD IRL FDOFXRW®GD P3X OSMICFROER
GH ORFDOL]DomR .(//(5 %/,(61(5 GH DFRUBIRHBRPH DG
ORFDOL]DomR IRL FDOFXODGR HP IXQomR GR YROXPHVEH \
HVWXGR

tL kr#&s o

9DULIYHLY PHQVXUDGDYV
2 YLIJRU YHIJHWDWLYR GD VXSHUItFLH GR IGFHOWGHR O VWGWDD/Y

GRRUPDGL]HBMHIFNVIDOWGH®, PHGLGR VHPDQDOPHQWH FF
SRUWiIWLO GH VHQVRULDPHQWR UHPRWR *UHRQBMHNHU
FXPXODWLYR IRL FDOFXODGR LQWHJUDQGR RGLO®®LBEByE HR
SODQWLR XWLOL]DQGR XP PRGHOR PDWHPiIWLFRLQKPp!
0$(&+/(5 GLVSRQtYHO SDUD R 6RIWZDUH 5 5 &25( 7($
HW DO $ DOWXUD GH SODQWD IRL PHGhRB D R RP DKt

VROR DRV GLDVY DSyV R SODQWLR



$ IRWRVVIQWHVH H FRQGXWKQFLD HVWRPIWHFRPIRU

HTXLSDPHQWR SRUWiIWLO TXH UHDOL]DU UPHIOXKRUD/ , &2 5V

%,26&,(1&( PRGHO /,&RU 86%$ XVDQGR UWGYDo®R IRW
—PROW $1781(6 $1781(6 HW DO H F R QPHRYWoUWD i
FHUFD GH SSP 5$0E5(= HW DO HP

$ SURGXWLYLGDGH GH WXEpPUFXORV G 6 MWRISWAL Q D G D
GLDV DSyV R SODQWLR $ SURGXWLYLGDGH IRL WNROWDEODO
VXSHULRU D PP &($*(63

$ TXDOLGDGH GRV WXEpPpUFXORV GH EDWDWOIL GRL D/RIX
IRUDP PHGLGRY SHOR VXFR GD SROSD XWLOL]DR FREP UK |
+ ,7$¢ FRP FRPSHQVDOmMR GH WHPSHDDAWXWXEpUFX&F
FDOFXODGD FRP EDVH HP PDVVD | WHWPDHP HHR/ WX VDY B R/AH ¥ R
IRUODGD | 7 & SRU KRUDV 8PD VXEDPRVWUWDUBHOD |RN
XVDGD SDUD GHWHUPLQDOmMR GD JUDYLGP GI? BDWSSHVIL FIDP
iJXD *$2 HW DO

3buD DYDOLDomR GR VLVWHPD UDGLHXOOIDU G P PEDRUDV
FROHWDGDV DRV '$3 HP FDGD SDUFHGDB SR WP PP KLHR GA_H P4
$vV UDt]JHV IRUDP ODYDGDV VHSDUBEBDV HKRHBPNMVSB® H \GWM X
GR SHVR VHFR $ GHQVLGDGH GH UDt]H Y D®RIp GLHONVHRIPD GHD ¢
GD DPRVWUD 6LPXOWDQHDPHQWH DV GODEAWBUBVRD DB HR
iUHD IROLDU IRL GHWHUPLQDGD SRU LPDJHQW ULRMW RBHJIilWIA
IROLDU IRL FDOFXODGR GLYLGLQGR D iUHD IROLDU GD SO

$QiOLVH GRV GDGRYV

$V OHLWXUDV GRV WHQVL{PHWURY GHRADGDi IWHEPW BRH
2V GDGRY FROHWDGRY GDV YDULiIYHLVLFHQ/H VYD G DRQIRLDD
) S H DV PpGLDV IRUDP GLIHUH®FLDGRWLIHPRQERVRV
3([S'HV SW~ )(55(,5% &$9%$/&%$17, 12%8(,5% GLVSRQtYH
&25( 7($0



SHVXOWDGRYV

SRWHQFLDO KtGULFR GR VROR

$ IOXWXDomR GR SRWHQFLDO PiWULFR G RDVRIOCPRR @XIPdht
GD IUHTXrQFLD GH LUULJDomR HP DPEDV DYXWDQURD VR DRI X
PHQRU SDUD DV IUHTXrQFLDV GH LUULJDDNMMR DOMDAMQFL |
LUULJDomR EDL[DV 75 H 75 (P JHUDO R SORWHYYQ PUHIXXR B
FRP D SURIXQGLGDGH GH IHUWLOL]DomR GH FP 3) FRI

)LIXUD %R[SORW SDUD SRWHQFLDO PiWULFR GR \BP@M GLi
RV WUDWDPHQWRY FRP WXUQR GH UHJDV 75 76mMREGH 7
SODQWLR ') ()

'"HPDQGD GH iJXD GD EDWDWD

2 EDODQOoR GH iJXD QR VROR LQGLFRX TXH D IUHTXrQF
iJXD GD EDWDWD 7DEHOD (P JHUDO D BLPHQ@XHoMmR
FRQVXPR GH iJXD 1DV VDIUDV GH H D KYDSKRRWL



3HQPDQ ORQWHLWK IRL PP H PP H DPPUHFLSIPWDom
UHVSHFWLYDPHQWH &RPSDUDGR FRP ), D HYPISGRWDBI@V !
)) H PHQRU HP ), H H PHQRU HP ), HP H H

7TDEHOD (YDSRWUDQVSLUDomR GH UHIHUrQFLD (7R SRU
SUHFLSLWDomR HIHWLYD 3H YDULDOomRF RBA®K KIPW G D GiH
HYDSRWUDQVSLUDomR GD FXOWXUD (7F SDUD FDGD WXU

$Q 7TXUQR C (TR _P , P 3H P a P & PP
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75

75
75

75

75
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75

$OWXUD GH SObDQWDV 1'9, DFXPXODWLYR H WURFDV JDVR

$ LQWHUDOmMR HQWUH RV WXUQRYV GH URJMRH \D\M GQUIR PO
SDUD DV YDULiIYHLY DOWXUD GH SODQWDW L ED ,HFDRPXR\DWY
7TDEHOD 2V WXUQRV GH UHJD VRPHXQQWHIPLP SD FOWDOWUDB
GLiULDV SURPRYHUDP PDLRU DOWXUD GH SGBQWHDM FRY
SURIXQGLGDGHY GH IHUWLOL]DomR QmR LPSDFWDUDP HVV

7TDEHOD(IHLWR GR WXUQR GH UHJD H GD SURIXQGLGDGH
FXPXODWLYR DOWXUD GH SODQWDV |IRR\PRWY EDPW HYW GLHT X

GH EDWDWD QDV VvDIUDV H 7THNVVGH & B WMKIZALDF BQI
OpGLDV VHJXLGDV SRU OHWUDV GLIHUHQWH\Y ®D PHVPD FF
1'9, $OWXUD GH sSs®bQwDvVv
7UDWD DEXPX! = —PR "
$Q
75
7XUQR GH 75

75
75

3URIXQGLGDGH G B
SODQW D)

7THVWH GH V13 YD
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3
75[3

%LRPDVVD IUHVFD H tQGLFH GH iUHD IROLDU ,$%$)



$ LQWHUDOMR HQWUH RV WXUQRV GH URJIRH \DIM GUIR PO
SDUD DV YDULiYHLV ELRPDVVD IUHVFD PMERNGDFHY G H LilYHHD
LPSDFWDV VLJQLILFDWLYDPHQWH SHORVSWRBRRNUGR PI
ELRPDVVD IUHVFD FRPSDUDGR FRP WXUQR GH UWH DDGGIH
TXDWUR GLDV FRP UHODomR D WXUQR GH UHIDmR Qm&L
LPSDFWDUDP HVVDV YDULiIYHLV

7TDEHOD(IHLWR GR WXUQR GH UHJD H GD SURIXQGLWGIDGH C
IUHVFD GH SODQWDV H tQGLFH GH ilHHD |IRDHYDW Hs O He B IAVJOM
SHOD DQiOLVH GH YDULKQFLD $129% UHp@GWBY QBDIRHEPD
GLIHUHP SHOR WHVWH 7XNH\ 3

%LRPDVVD IUHVFD BRELFEDEHVIHD IROL

7UDWD ] FE
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75 It
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7TXUQR GH 75 C D

75 |

3URILGDGH GH IHUWLOL)JDomR EDVDO
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7THVWH GH VI3 YD
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3
71[3

SURGXWLYLGDGH FRPHUFLDO PDVVD PpGHDIIXD WXEpUFXO

$ LQWHUDOomR HQWUH RV WXUQRV GH URMHMRMPHDRDWISUF
VLIQLILFDWLYD SDUD D YDULiIYHOLIPDVYVRVWXN\NXEDPW BHORN .
LPSDFWDUDP D SURGXWLYLGDGH GH iJXD % SFREX3DUDGRI
FRP 75 $V SURIXQGLGDGHV GH IHUWLOL]DomR QmR DIHWI



7DEHOD (IHLWR GR WXUQR GH UHJD H GD SURIXGLGDC
SURGXWLYLGDGH FRPHUFLDO GH WXEpUFX@R\G HP B¥ViD XA (
EDWDWD QDV VDIUDV H 7HVWIG H5 N DMULLIKILH L Bk GBRLI2E
OpGLDV VHJIJXLGDV SRU OHWUDV GLIHUHQWH\Y 8D PHVPD FI

SURGXWLYLGDGIHVWRWPGOGLD3GRGXWLYLGDGH G

7UbwD 0J | WXEpUF iJXD |

$Q

75
75
75
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7TXUQR GH

BURIXQGL
IHUWLOL]DomR

7THVWH GH VI3 YD

7¢
3
71[3

$ PDVVD GH WXEpPUFXORV IRL PDLRU QR WUDGWD FRGWF
75 3) )LJIXUD

J)LIXUD(IHLWR GRV WXUQRV GH UHJDV GH 75 V7 5
SURIXQGLGDGHYV GH IHUWLOL]DomR GH 3) H 3) FF

'"HQVLGDGH GH UDt]HV

ImR KRXYH LQWHUDomR VLJQLILFDWLY DX® QMWALHG RV @
IHUWLOL]DomR SDUD GHQVLGDGH GH UDYRPHQAMDEH®ZDFV
VLIQLILFDWLYDPHQWH D GHQVLGDGH GH UDYHWXQR A GAHD G
GLIULR SURPRYHL PDLRU GHQVLGDGH GH UDt]HW FRWVSDU
SURIXQGLGDGHY GH IHUWLOL]DomR VRPHQ®MGIHP & Bl FMDD: PHDA
FDPDGD FP GR VROR HP $ GHQVLGDGHLEH R tEHY
SODQWLR IRL GHSRVLWDGD QD SURIXQGLGDGH GH FP



7TDEHOD(IHLWR GR WXUQR GH UHJD H GD SURIXQBWGIDGIH G

GH UDt]JHV ®D EPWDWD SDUD DV FDPDGDV GH VROR FP
QDV VDIUDV H 7HVWH GH VLJQQFLMPK QFILD $S HOPGD L
VHIXLGDV SRU OHWUDV GLIHUHQWHV QD PHVPD FROXQD G
7UDWD F F F F
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75

75 I
7XUQR GH 75 |
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3URIXQGL 3
IHUWLOI 3) E
SODQW

7THVWH GH VI3 YD

7¢
3
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4XDOLGDGH GH WXEpUFXORYV

$ LOWHUDOmMR HQWUH RV WXUQRV GH URJR H BS/DBEWRIL
VLIQLILFDWLYDPHQWH DV YDULIYHLV R\ OMAHRQD GDV DV TV
GH UHJD LPSDFWDUDP VLIJQLILFDWLYDPHDWH DLDUDVHEDG XA
pSRFDV H VYyOLGRV VRO~YHLV HP 2 WXUQR GHHUHJID
HVSHFtILFD H VYOLGRV VRO~YHLV FRP®XWUDHERRGHR B HY K UGH
SURPRYHX PDLRU PDWpULD VHFD FRPSDUDGR FRP WXUQ
IHUWLOL]DomR QmR LPSDFWDUDP VLBEQRQIGL YD PTEX@W H
WXEpUFXORYV HP TXDOTXHU pSRFD

7TDEHOD(IHLWR GR WXUQR GH UHJD H GD SURIXQGDGHEGH
HVSHFtILFD PDWpULD VHFD H VYOLVWGRWQVRO/DMHDYW GH WXE
GH VLIJQLILFkQFLD SHOD DQIiOLVH GH YDBRIUKkQHMDU OB\ 2D1$I H |
PHVPD FROXQD GLIHUHP SHOR WHVWH 7XNH\ 3

*UDYLGDGH ODWpULD VHFEROLGRY VRO~YHLYV
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'LVFXVVmR
$ LQWHUDOmMR HQWUH WXUQRV GH UHJDHHIBU RIKQKW G
SDUD PDVVD GH WXEpUFXORV 2V WXUQ®RY iGX¥XDUGRDVRORD
YDULiIYHLVY GH FUHVFLPHQWR GD SODQWD INQG&GH GDXDHOL G
IHUWLOL]DomR SRXFR DIHWDUDP DV YDULiYHLVY PHQVXUDG
$ GLPLQXLomR GD IUHTXrQFLD GH LUULJD oPiR/ DIXPRI GWR
VROR H D GHSOHomR GH iJXD QR VROR DOFDQODQGR YDO
HP 2 WXUQR GH UHJD PHQRU UHGX]LX D DPSOLWXGH C
XPLGDGH GR VROR PDLV SUY[LPD GD XPLGDGHFGDH X8D6E DG
GR VROR PHOKRUD D DEVRUOmMR GH QXWULHQWHVY SHOD E|
$ GLPLQXLomR GR SRWHQFLDO PiWULRKDG R H/ARIR WL
SODQWD GHYLGR j DOWD HQHUJLDHGBWIHW B § 0GrRR VRO RI X ([P
EDL[D XPLGDGH GR VROR RFRUUH XPD GLPLQRR®WRUBH |
REVHUYDGR HP HVWXGRYV SUpYLRV FRP EpSH WDV DEL* HW
1R SUHVHQWH HVWXGR HP JHUDO D GLEX[LXLDMERHEBVIVIHG
LUULJDomR GD EDWDWD GHYLGR DR PHQRU FUHVFLPHQWR
(P FRQGLOomMR GH GpILFLW KtGULFR DV SOMH WD Y HWDH €
GHVHQYROYLPHQWR GH IROKDV FRQIRUPH REVHWRINGR C
0(.211(1 =+$1* HW DO 1R HQWD QWR GHPI WHRPXr\Y |
GH LUULJDOomMR DXPHQWRX D HILFLIQFLR2QBWP\RR/ |pQWAR C
DVVLPLODGR SRU XQLGDGH GH iJXD WUDQVS&RD Gp |8 AW
KtGULFR SODQWD SURGX] ILWRKRUP{QLRV TXH DMEBWDP
DEHUWXUD GRV HVW{PDWRYV SDUD PLQWLAL]BU RW HIGILWR\
8PD IUHTXrQFLD GH LUULJDOmR DGHTXDGD SRGH DXF
FRQVXPR GH iJXD 1R SUHVHQWH HVWXGR RW WOLBIR G H>
WXEpPUEXORV 3RUpP HVWXGRV SUpYLRV @R VGWH D WGILM \T XSt
WRPDWH )$5% HW DO GLDV SDUD PGOIK\R SBHDL*VF
0(.211(1 PD[LPL]RX D SURGXWLYLGD G HU PLIMDH nURH \GM
IUHTXrQFLD GH LUULJDOomR FRUUHWD GI$RHGOIHFOWHKR) B R 8
GH SODQWDV IDVH IHQROYJLFD WL®R]GHMRODS$ER BOL(EF

2V WXUQRV GH UHJD LPSDFWDUDP QD TIXID GIHGDGU L G
PHQRU SURPRYHX PDLRU PDVVD VHFD QRV WHXEBOPRORWV
D SURGXWLYLGDGH GH iJXD DXPHQWRX FRP R WXUQR GH L



6RORV FRP PDLRU WHRU GH DUJLOD SRV VIXHHDP PXORLIR F OGS
TXH VRORV DUHQRVRV 3RU LVVR HP JHUDO RV UHGBLPHC
LUULJDomR PHQRU HP VRORV DUJLORVRV )&3s HW BI® VRO
DUHQRVRV :$1* HW DO $OpP GLVVR HP K@WHRERPT
FRQGLFLRQDGRUHV GH VROR FRPR JHVVR H SUHSDUD
GHVHQYROYLPHQWR GH UDt]HV p PDLRB UDRIMR BRVDR/ORU Y
GH QXWULHQWHV FRPR FiOFLR H HQ[RIUH

$V UDt]JHV GDV SODQWDV WHP VLGR\D G YR GHNEN Y GOIGHD
DVVRFLDGDV D FRQGLO}HV GH VROR DGHTXB&G/BY, GIW GIHO/ H

8PD HVWUDWPpPJLD DGRWDGD p |IHUWL GIR D &R/ ISQULR DQ

SURIXQGLGDGHV PDLRUHV YLVDQGR PHOKRUDU D DEVRUO
GD XPLGDGH GR VROR HP VXEVXSHUItF B okh R H®XIH U WLHILL
QLWURJHQDGRV &RPR FRQVHTXrQFLD HV\@DBWWIIDWHXYON
H D HILFLIQFLD GRV IHUWLOL]DQWHYV @, $#WHMODO <$BF
DO

1R SUHVHQWH HVWXGR R HIHLWR GD SUR QM\NXGLEEDIBH QG
IRL REVHUYDGR GHYLGR j DOWD IHUWLOLG &8 PGRWRORV
HVWUDWpPJLD WHP VLGR XWLOL]DGD HPHPRQRARYHSREM H»
5(1*(/ 526(

&RQFOXVmR

$ SURIXQGLGDGH GH IHUWLOL]DomR SRXMRX DOQRWREK DH
LPSDFWRX QD GHPDQGD GH iJXD QR FUHVFALP ISQW R X5 QD
SURGXWLYLGDGH R FXOWLYR GD EDWDWD LUULJDGD SRU .

SHIHUrQFLDV

$/, 6 HW DO ,PSOLFDWLRQV RI $EVRALVARFOBIRIDED LK) RN K3

$JURQRF)\ Q S VHW

$//(1 5 * HWUBS HYDSRWUDQVSLUDWLRQ *XLGHOLQHYV
UHTXLUHBROWV)S$2 Y

$0$5( ' * $%(%( = . S5HYLHZ RQ WKH (IIRBWLRIHWHQ WD &

3URGXF@QWRQQDWLRQDO -RXUQDO BI 330DQVYRBRLO 6FL



$1781(6 : ®OWHUDO}HV ILVLROYJLFDV HP SODQWDV GH ED
GH VDFDUHRMHGH 'RXWRUDGR29LORVD 8QLYHUVLGDGH )

$1781(6 : & HW DO &KDQJHV LQ VWRPDMDQO LOQERWRY R
ZLWK DOWHUHG VEPDR®AWELHOIDFW(QYWYRQPHQS  +

$18E5,2 %5%$6,/(,52 '( +257, 6@XiULR EUDVLOHLUR 6®HWBU\
&UX] GR 6X0O *D]JHWD 6DQWD &UX]

$6681d-2 1 6 HW DO 7XEHU <LHOG H 4XDOLMW S5 RY SRV |
1ILWURJHQ )HUWLORRMID MROPIWRE QWK S + MXQ

%2662/$1, - : HW DO ,PSURYLQJ VRLO IHUW Q®IDWF YW
VR\EHDQ \LHOG H SK\VLR®RUIRBDRO \FIRDUDFWWHILYDNAFN
Y Q S DEU

%855,'*( - ' HW DO $Q $QDO\VLV Rl 6RLEGRMRWLBSEW UQ VO
=HD PDW &RPPRQ3%BDYROXV YEADQMWUEBNHYQRPLF\S +

QRY

&($*(63 %DWDWD B6RODQXMRUPPOEHGRVE®DVVLILFDOmMR &
(QWUHSRVWRVY H $UPD]pQV *HUDLV GH 6mR 3DXOR

)$5$ 6 - HW DO B6WRPDWD RSHQLQJ H SUR @RPDMWR QDG
GLITHUHQW LU U L6JLW DRV D \R HYWY. B ® W X 4 D H

)(51%$1'(6 $ 0 625%$772 5 3 6,/9% % [/ ([WOUHD @R/ BILH [B
HP FXOWLYDUHV GH EDWBMNLVWDP®EDRQ® WIUWLD GW H&/L |

Q S +

)(55(,5%$ ( % &$9%$/&$17, 3 3 12*8([B®SHV SW 3DFRW
([SHULPHQWDO 'HVLJQV 3RUWXJXHV BS5HWULHYHG )HY
SURMHFW RUJ SDFNDBYHO([S'®V@ W

)217(6 3 & OHULFXOWXUD WHRHGA DIHoRWIW L(FEDLWRUD 8)9

*$2 ; HW DO <LHOG H 1LWURJHQ 8SIVWRR L QUTH.\ B RVGI\GH3W R F
7LPLQJ H 6RXUFH Rl 1LWURJHG PHWMWFIDIYL [ HRX LQDOD R L
SHVHDWFK Q S - RXW

(/1(5 - %/,(61(5 GSULQNOHU H WULFHD KHRUN LEDIWLR@ N

/,8 7 4 HW DO 'HHS SODFHPHQW RIPORW UR JHRO DANLVDLL]
LQFUHDVHY QLWURJHQ XWLOL]DWLRQ HIUDFL BRHDIED QI
&URSV 5HVHADUFKS + GH]



0% 4 S5(1*(/ = 526( 7 7KH HIIHFWLYHQHWWUWILOGNHS \
GHWHUPLQHG E\ FURS VSHFLHV H HGDSKIIE FFRQR”H QMW R |
UHYIBHRA O SHVMDUFIKQ S

0$(&+/(5 OVIVPLVF 8WLOLWLHV IURP 36HPLQDU IXMHGWDYV

ODUEK IURP KWWSYV FUDQ U SURMHRW RWPQHE
>V O VQ @
0$528(//, : $ %5%*% 0 % *8,0%5-(6 7 * XUNOLIDDER WD

&LUFXODU FQLFD
0(.211(1 / (IIHFWV Rl ,UULJDWLRQ ,QWHUYDO RQ PDRZWK
/ OHUBRX&W QDO RI 1DWXUDO 6FLHQFHV SHVHDUFK
0,$+ 0 $ 0 HW DO )HUWLOL]JHU 'HHBURGXFMPLHR@W (,YOLFGHH
J)DUPHUVY )LHOGV LQ 6B XWKHUR Y%DQUI@DEH VK S +

0853+< - $ =$8529 ' ( 6KRRW H 5RRW *URZ2\WEKUDIWSR®
JHUWLOL]HU 30BFHRERM HRW K D Q S - VHW

1,&. & %25e®HDWDWD GR SODQWIRVD FRHD KHLWMWLRUD 8)9

2.$6+$ ( 0 HW DO ,PSDFW RI 'ULS H *DWHG BD\WHR Q U QWDH
<LHOG 3URGXFWLYLW\ Rl ,UULJDWLRQ :DWHU XV4XDO
YXOJDULV /| &XOWLYDUM\ISQEBQ -REODDORED&KIPP LV W
S + GH]

331 6 HW DO %HQHILWV RI PHFKDQL]HG G HO S5 50BFWPHQH
LQ 6RXWHLEIOG®RURSY YHVHDS FK PDU

5 &25( 7($8 $ /DQJXDJH H (QYLURQPHQW IR U96W®Q @D VHAD
5 )RXQGDWLRQ IRU 6WDWLVWLFDO &RPSXWLQJ

5$0E5(= ' $ HW DO 'HILQLQJ ELRORJLFQW WKW HVKRW G WX
PRQLWRULQJ ZDWHU UHVWULFWLRQ HIIHEWW HARR PIDW |
NH\ LQGLFDW RV LRX SRWDWR :DWHY ODQBJHPHQW QR'Y

5,%(,52 $ & *8,0$5-(6 3 7 * $/8$IFRPHWQGDO}HV SDUD R
FRUUHWLYRV H IHUWLOL]DQWHV HP GULEBVDHERPYVVm
JHUWLOLGDGH GR 6ROR GR (VWDGR GH OLQDV *HUDLYV

631726 + * '266HWWHPD %UDVLOHLUR GH & OBV \Wh UDRDIOM R
(PEUDSD



6$1726 5 $ '26 HW DO 6XUIDFH UHIOHMHWPRGEHORDRFEOR S
SDUDPHWHUV RI PDL]H FURS IURP 53U HFYYWORQ $ RIQ FER
Y Q S + RXW

6,/9$ * + '$ HW DO OXOFKLQJ PDWGWDDEYV R HX\FWFKGQLR
&LrQFLD H $JURWHFQBORKILD

6,1*+ ' . 6$/( 3 : * 5287/(< 5 5 ,QFUHDVLQ N XERXBSKR
VRLO LQ QRUWKHUQ $XVWUDOLD 5DWER®EBOWD URR XG\H A
30DQW W BRLOQ + S + IHY

628=% 6 $ HW DO ,PSDFW Rl ,UULJDWLR®@ HDIKTXHRU SK |
SK\VLRORJLFDO H 3IDRGDMHFWLY}H 7UBLWV

68 : HW DO (IIHFW RI GHSWK RI IHUWLOL]MUXSNDAHGHS O
RI RLOVHHG UDSH %XDRSHPD QRSYYDO RI $JBRQRP\
MD Q

7(,;(,5$ 3 & ODWQXIO GH OpWRGRV GH ${QGORMIDBHOEROR (|

7(:$5, . HW DO $QDO\VLV Rl WKH QLW U R IE® QX &0 D WH R
FRDWHG XUHD HsRL® H RUNDFRIJHBODQWQAXWBLWLRQ G

9$1 *(18&+7(1 0 7 $ FORVHG IRUP HTXDWLR @RRG YSFMAIGYLL
RI XQVDWXBRW® G PARIL@OAH 6RFLHW\ R $PHULFDR -RXUQD

:$1* ) ; HW DO (IIHEWV Rl VRLO PDWULF SRWHQWL\WORRQ
IRUWK &K LIQJD BEXXAVWYXUDO :DWHWU OD@DJHPHQW: PDU

:$1* ) ; HW DO (IIHFWV RI GULS LUULJDW LR OHWLPHYG
SODVWLF PXOFK LQ DULGHMRW WKRISVWHYE@ RKALQB  +

DEU

'8 0 HW DO 1LWURJHQ )HUWLOL]HU *UHMHSQ 3OHOHP HQ WL V!

S5HFRYHU\ (IILFLHQF\ LQ 5LFH *URZRQMWIL BXEWQRSABQ W .

<$2 < HW DO 8UHD GHHS SODFHPHQW H GXFRPB LQIDMWULRIH
LPSURYLQJ IHUWLOL]HU QLWUYRHEG EHRBY HYHVIHD BRK H
+ DEU
=+$1* * HW DO 8VLQJ LUULJIJDWLRQHLBWLHRLHIFEY M R R W
'LQMLDQJ QRUWKH RWR KXKRWDQMO S +



&21&/86®(6 *(5%,6

2 WHPSR GH DYDQoR p XPD FDUDFWEHtVYWUEDD oQ R/ Ut
GHWHUPLQDomR GR WHPSR GH LQMHomR HY GRp WHHIR SO®I
IHUWLUULIJDomR SRU JRWHMDPHQWR FRRDOQIGR UIFHLOADIAX
VDWLVIDWyYyULD

2 HVWXGR GR IUDFLRQDPHQWR GD IHUWULOUULWRVMRHYXW |
VHPHOKDQWHY QDV FRQGLO}HV H[SHULPHQWWL®LGMHI/MRH F
DOJXP . DSOLFDGR SODQWLR H IHUWLUU.LJDH nDR I UHHTXX Q €
)) IDJHP VHQWLGR OyJLFR FRP EDVH QHVWH WUDEDOKR F

$ SURIXQGLGDGH GD IHUWLOL]DomR GH SOD@MWVR BRXI
WXUQR GH JHUD LPSDFWRX QD GHPDQGD G HXIBXDF>XRRFUH
SUHMXGLFDU D SURGXWLYLGDGH R FXOWLYR GD EDWDWD



