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)RUDP DQDOLVDGRV R FRQVXPR GLiULR GH PDWpULD VHFD
+06, SRU 433NJ GH SHVR YLYR +&06,/ D FRQYHUVmR DOLPHQWDU +&$,
H R JDQKR GH SHVR PpGLR GLiULR +*0', GH 44; PDFKRV ERYLQRV
LQWHLURV &DQFKLP +&Q,/ $EHUGHHQ $QJXV +$E, H FUX]DPHQWRV
UHFtSURFRV +&Q$E +)4/ 627&Q.427$E/ 82;&Q.62;$E H
44249&Q.8249$E, H $E&Q +)4/ 82;$E.62;&Q H
44249$E.8249&Q,,1 (VVHV DQLPDLV IRUDP DOLPHQWDGRV HP EDLDV
LQGLYLGXDLV SRU ;7 D <8 GLDV FRP VLODJHP GH PLOKR j YRQWDGH PDLV
FRQFHQWUDGR +4:/;( GH 3% H :<( GH 1'7, IRUQHFLGR j EDVH GH
4( GR SHVR YLYR GR DQLPDO SRU GLD1 $V FDUDFWHUtVWLFDV IRUDP
DQDOLVDGDV SRU XP PRGHOR TXH LQFOXLX RV HIHLWRV IL[RV GH DQR GR
FRQILQDPHQWR/ JUXSR JHQpWLFR/ SHUtRGR H DQR [ SHUtRGR H R HIHLWR
DOHDWyULR GH DQLPDO GHQWUR GH JUXSR JHQpWLFR GHQWUR GH DQR1 $
UHODomR 06 GR FRQFHQWUDGR=06 GD VLODJHP IRL LQFOXtGD FRPR FR0
YDULiYHO QR PRGHOR1 3RVWHULRUPHQWH/ DV FDUDFWHUtVWLFDV IRUDP
DQDOLVDGDV SRU XP PRGHOR GH UHJUHVVmR TXH LQFOXLX FRHILFLHQWHV
UHSUHVHQWDQGR DV IUDo}HV HVSHUDGDV GH $E QRV JHQyWLSRV GRV
DQLPDLV H GDV PmHV H DV KHWHUR]LJRVHV LQGLYLGXDO H PDWHUQD1 $V
PpGLDV SDUD &06/ &$ H *0' IRUDP 5/77NJ GH 062433NJ GH
392GLD/ 9/<:NJ GH 062NJ GH *0' H 4/768NJ2GLD/
UHVSHFWLYDPHQWH1 2 JUXSR JHQpWLFR LQIOXHQFLRX R &06 +3?3/34, H
R *0' +3?3/39,1 2 $E LJXDORX0VH DR $E&Q DSUHVHQWDQGR PDLRU
&06 H PHQRU *0' TXH R &Q H R &Q$E1 1mR KRXYH KHWHURVH SDUD
TXDOTXHU GDV FDUDFWHUtVWLFDV LQGLFDQGR TXH R FUX]DPHQWR
DOWHUQDGR &Q [ $E VHULD LJXDO j PpGLD GDV UDoDV SDWHUQDV1

3DODYUDV0FKDYH= ERYLQRV GH FRUWH/ FRQVXPR GH PDWpULD VHFD/
FRQYHUVmR DOLPHQWDU/ JDQKR GH SHVR1

6800$5<

'DLO\ GU\ PDWWHU LQWDNH +&06,/ IHHG FRQYHUVLRQ +&$,
DQG DYHUDJH GDLO\ JDLQ +$'*, RI 44; &DQFKLP +&Q,/ $EHUGHHQ
$QJXV +$E, DQG UHFLSURFDO FURVVEUHG +&Q$E DQG $E&Q, PDOHV ZHUH
DQDO\]HG1 7KH &Q$E JURXS LQFOXGHG )4/ 627&Q.427$E/ 82;&Q.62;$E

DQG 44249&Q.8249$E1 7KH $E&Q LQFOXGHG )4/ 82;$E.62;&Q DQG
44249$E.8249&Q1 7KHVH DQLPDOV ZHUH IHG LQ LQGLYLGXDO VWDOOV IRU ;7
WR <8 GD\V UHFHLYLQJ FRUQ VLODJH DG OLELWXP SOXV D FRQFHQWUDWH
FRQWDLQLQJ 4:1;( &3 DQG :<( 7'1 IHG 4( RI OLYH DQLPDO ZHLJKW
SHU GD\1 7KH WUDLWV ZHUH ILUVW DQDO\]HG E\ D PRGHO WKDW LQFOXGHG WKH
IL[HG HIIHFWV RI \HDU/ JHQHWLF JURXS/ SHULRG DQG \HDU [ SHULRG
LQWHUDFWLRQ DQG WKH UDQGRP HIIHFW RI DQLPDO ZLWKLQ JHQHWLF JURXS
ZLWKLQ \HDU1 7KH UDWLR EHWZHHQ WKH GU\ PDWWHU RI WKH FRQFHQWUDWH WR
WKH GU\ PDWWHU RI WKH VLODJH ZDV LQFOXGHG DV D FRQWLQXRXV YDULDEOH LQ
WKH PRGHO1 /DWHU/ WKH WUDLWV ZHUH DQDO\]HG E\ D PXOWLSOH UHJUHVVLRQ
PRGHO WKDW LQFOXGHG FRHIILFLHQWV IRU WKH H[SHFWHG IUDFWLRQV RI $E LQ
WKH JHQRW\SHV RI DQLPDOV DQG GDPV DQG IRU H[SHFWHG LQGLYLGXDO DQG
PDWHUQDO KHWHUR]\JRVLWLHV1 0HDQV IRU &06/ &$ DQG $'* ZHUH/
UHVSHFWLYHO\/ 5177NJ RI '02433NJ RI OLYH ZHLJKW2GD\/ 91<:NJ RI
'02NJ RI $'* DQG 41768NJ2GD\1 *HQHWLF JURXS LQIOXHQFHG &06
+3?3134, DQG $'* +3?3139,1 7KH $E ZDV HTXDO WR $E&Q/ VKRZLQJ
KLJKHU &06 DQG ORZHU $'* WKDQ WKH RWKHU WZR JURXSV1 7KHUH ZDV
QR KHWHURVLV IRU DQ\ RI WKH WUDLWV LQGLFDWLQJ WKDW URWDWLRQDO FURVVLQJ
EHWZHHQ &DQFKLP DQG $EHUGHHQ $QJXV ZDV HTXDO WR WKH DYHUDJH RI
WKH SDUHQWDO EUHHGV1

.H\ ZRUGV= EHHI FDWWOH/ GU\ PDWWHU LQWDNH/ IHHG HIILFLHQF\/ DYHUDJH
GDLO\ JDLQ1

,1752'8d2

$ WHUPLQDomR GH ERYLQRV GH FRUWH HP
FRQILQDPHQWR p XPD SUiWLFD TXH YHP FUHVFHQGR QR
%UDVLO +9$/$'$5(6 ),/+2/ 4<<8,1 $VVRFLDGR D
HVVH FUHVFLPHQWR/ p FDGD YH] PDLRU R LQWHUHVVH GRV
SHFXDULVWDV SRU WHFQRORJLDV TXH FRQFRUUDP SDUD
DXPHQWDU D HILFLrQFLD GD XWLOL]DomR GH DOLPHQWRV SHORV
DQLPDLV FRQILQDGRV1 1HVVH FRQWH[WR/ XPD GDV RSo}HV p
D H[SORUDomR GDV GLIHUHQoDV JHQpWLFDV DGLWLYDV/ HQWUH H
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GHQWUR GDV UDoDV/ SDUD FDUDFWHUtVWLFDV FRPR FDSDFLGDGH
GH LQJHVWmR GH DOLPHQWRV +:$5:,&. ) &2%%/
4<:8> 2/,9(,5$ HW DO1/ 4<<7, H WD[D GH FRQYHUVmR GR
DOLPHQWR HP SHVR YLYR RX HP FRPSRQHQWHV GD FDUFDoD
+$56086'$/ 4<:7,1 2XWUD SRVVLELOLGDGH p D
H[SORUDomR GD KHWHURVH SDUD JDQKR GH SHVR HP
FRQILQDPHQWR +5(67/( ) $/9(6 ),/+2/ 4<<5>
5(67/() 9$=/ 4<<<> 3(52772 HW DO1/ 5333D,1

2 SUHVHQWH HVWXGR WHYH FRPR REMHWLYR
PHGLU R FRQVXPR YROXQWiULR GH DOLPHQWRV/ D
FRQYHUVmR DOLPHQWDU H R JDQKR GH SHVR PpGLR GLiULR
GH ERYLQRV PDFKRV LQWHLURV GDV UDoDV &DQFKLP/
$EHUGHHQ $QJXV H GH VHXV FUX]DPHQWRV UHFtSURFRV/
JHUDGRV SHOR FUX]DPHQWR DOWHUQDGR HQWUH DV GXDV
UDoDV/ TXDQGR FRQILQDGRV HP EDVHV FRQVWDQWHV GH
LGDGH1

0$7(5,$/ (0e72'26

)RUDP DQDOLVDGRV R FRQVXPR GLiULR GH
PDWpULD VHFD +06, SRU 433NJ GH SHVR YLYR +&06,/ D
FRQYHUVmR DOLPHQWDU ++NJ GH 06 LQJHULGD2NJ GH SHVR
JDQKR,2GLD, +&$, H R JDQKR GH SHVR PpGLR GLiULR HP
FRQILQDPHQWR +NJ2GLD, +*0', GH 44; PDFKRV ERYLQRV
LQWHLURV/ VHQGR 55 GR JUXSR &DQFKLP +&Q,/ 73
PHVWLoRV &DQFKLP [ $EHUGHHQ $QJXV +&Q$E,/ 64
PHVWLoRV $EHUGHHQ $QJXV [ &DQFKLP +$E&Q, H 58
$EHUGHHQ $QJXV +$E,/ QDVFLGRV QD (VWDomR
([SHULPHQWDO )D]HQGD 0RGHOR/ GR ,$3$5/ HP 3RQWD
*URVVD035/ QRV DQRV GH 4<<72<;1 2 JUXSR &DQFKLP [
$EHUGHHQ $QJXV LQFOXtD ; )4/ 5 627&Q.427$E/ 49
82;&Q.62;$E H 47 44249&Q.8249$E1 3RU RXWUR ODGR/ R
JUXSR $EHUGHHQ $QJXV [ &DQFKLP LQFOXtD ; )4/ 4:
82;$E.62;&Q H 9 44249$E.8249&Q1

'HWDOKHV VREUH R SODQR GH DFDVDODPHQWRV
TXH JHURX HVVHV DQLPDLV H VREUH R PDQHMR GRV PHVPRV
DWp D GHVPDPD VmR GHVFULWRV SRU 3(52772 HW DO1
+5333E,1 1R SHUtRGR DSyV D GHVPDPD/ IHLWD VHPSUH QR
LQtFLR GR RXWRQR/ RV DQLPDLV IRUDP PDQWLGRV HP
SDVWDJHQV GH +HPDUWKULD DOWLVVLPD PDLV 4NJ GH
FRQFHQWUDGR +47/:( GH 3% H :6( GH 1'7, SRU DQLPDO
SRU GLD GXUDQWH R SULPHLUR LQYHUQR +PDLR D DJRVWR,1

$QWHV GR LQtFLR GR VHJXQGR LQYHUQR DSyV D
GHVPDPD/ FRP SHVR PpGLR GH 658NJ H LGDGH PpGLD GH
98; GLDV/ RV DQLPDLV IRUDP VXEPHWLGRV D XP SHUtRGR
GH DGDSWDomR DR FRQILQDPHQWR GH 47 GLDV/ H HP
VHJXLGD FRQILQDGRV HP EDLDV LQGLYLGXDLV SRU SHUtRGRV
GH ;7 D <8 GLDV/ TXDQGR UHFHEHUDP VLODJHP GH PLOKR j
YRQWDGH PDLV FRQFHQWUDGR +PLOKR HP JUmR PRtGR/
:6(> IDUHOR GH VRMD/ 58(> H PLVWXUD PLQHUDO FRPSOHWD/
5(, IRUQHFLGR j EDVH GH 4( GR SHVR YLYR +39, GR
DQLPDO SRU GLD/ DMXVWDGR D FDGD SHVDJHP UHDOL]DGD D
LQWHUYDORV GH 5; GLDV/ TXDQGR RV DQLPDLV HUDP
VXEPHWLGRV SUHYLDPHQWH D MHMXP GH VyOLGRV SRU XP
SHUtRGR GH 49 KRUDV1 $OpP GD VLODJHP H GR

FRQFHQWUDGR/ RV DQLPDLV UHFHEHUDP iJXD j YRQWDGH1
'LDULDPHQWH/ HUDP FRPSXWDGDV DV TXDQWLGDGHV
IRUQHFLGDV H DV VREUDV GH VLODJHP H GH FRQFHQWUDGR1 $
FRPSRVLomR EURPDWROyJLFD GR FRQFHQWUDGR IRL D
VHJXLQWH= ;;/3( GH 06/ 4:/;( GH 3%/ 3/78( GH &D H
3/6:( GH 31 2V WHRUHV GH 06 H 3% H R S+ GD VLODJHP
YDULDUDP FRP RV DQRV GH 57/6( D 66/8(/ :/63( D
</7;( H 6/6 D 6/8/ UHVSHFWLYDPHQWH1 2V YDORUHV PpGLRV
SDUD D 06/ 3% H S+ GD VLODJHP IRUDP/
UHVSHFWLYDPHQWH/ 63/6(/ ;/5( H 6/71

2V GDGRV GDV WUrV FDUDFWHUtVWLFDV IRUDP
DQDOLVDGRV SHOR PpWRGR GRV TXDGUDGRV PtQLPRV +6$6/
4<<7,/ DMXVWDQGR0VH R VHJXLQWH PRGHOR OLQHDU=
<LMNO  µ . E45 . $L .*M . DN +$[*,LM . 3O . 3[$LO . εLMNO
HP TXH <LMNO p YDORU REVHUYDGR GD YDULiYHO +&06/
&$/ *0', QR O0pVLPR SHUtRGR +UHSHWLomR,/ SDUD R N0
pVLPR DQLPDO/ GHQWUR GD FRPELQDomR HQWUH R L0pVLPR
DQR H R M0pVLPR JUXSR JHQpWLFR/ µ UHSUHVHQWD R HIHLWR
IL[R GD PpGLD JHUDO GD YDULiYHO +&06/ &$/ *0',/
E4 p R FRHILFLHQWH GH UHJUHVVmR SDUFLDO GR YDORU GD
YDULiYHO +&06/ &$/ *0', VREUH D SURSRUomR GH
06 GR FRQFHQWUDGR HP UHODomR j 06 GD VLODJHP/ 5
UHSUHVHQWD D SURSRUomR GH 06 GR FRQFHQWUDGR HP
UHODomR j 06 GD VLODJHP/ FDOFXODGD SHOD IyUPXOD=
FRQVXPR GH FRQFHQWUDGR [ 3/;;2FRQVXPR GH VLODJHP
[ 3/636/ $L p R HIHLWR IL[R GR L0pVLPR DQR GH
UHDOL]DomR GR FRQILQDPHQWR/ *M p R HIHLWR IL[R GR M0
pVLPR JUXSR JHQpWLFR/ DN+$[*,LM p R HIHLWR DOHDWyULR
GR N0pVLPR DQLPDO/ GHQWUR GD FRPELQDomR HQWUH R L0
pVLPR DQR H R M0pVLPR JUXSR JHQpWLFR/ 3O p R HIHLWR
IL[R GR O0pVLPR SHUtRGR GH FRQILQDPHQWR/ 3[$OL p R
HIHLWR GD LQWHUDomR HQWUH SHUtRGR H DQR H εLMNO p R
HIHLWR GR HUUR H[SHULPHQWDO1

1HVVDV DQiOLVHV/ IRUDP FRQVLGHUDGRV TXDWUR
QtYHLV GR IDWRU JUXSR JHQpWLFR +&Q/ &Q$E/ $E&Q H
$E,/ FLQFR QtYHLV GR IDWRU DQR +<9/ <:/ <;/ << H 33, H
WUrV QtYHLV GR IDWRU SHUtRGR +RX UHSHWLomR,/ VHQGR D
GXUDomR GH FDGD SHUtRGR LJXDO D 5; GLDV/ H[FHWR SDUD R
WHUFHLUR SHUtRGR GH 4<<9/ TXH WHYH GXUDomR GH 6< GLDV1
2V JUXSRV &Q$E H $E&Q QmR IRUDP GHVGREUDGRV HP
FODVVHV FRUUHVSRQGHQWHV jV FRPSRVLo}HV UDFLDLV SRUTXH
WDO SURFHGLPHQWR UHVXOWDULD HP SRXFDV REVHUYDo}HV SRU
VXEFODVVH1 2 SHVR DR LQtFLR GR FRQILQDPHQWR RX R SHVR
PpGLR GXUDQWH R FRQILQDPHQWR QmR IRUDP PDQWLGRV
QDV DQiOLVHV GHILQLWLYDV SRU FRQVWDWDU0VH/ HP DQiOLVHV
SUHOLPLQDUHV/ TXH HVVDV FR0YDULiYHLV LQIOXHQFLDYDP D
PDJQLWXGH GR HIHLWR GH JUXSR JHQpWLFR1 $ LQWHUDomR
HQWUH SHUtRGR H JUXSR JHQpWLFR WDPEpP IRL LQYHVWLJDGD
HP DQiOLVHV SUHOLPLQDUHV/ PDV/ FRPR QmR PRVWURX
HIHLWR +3!3/38, VREUH TXDOTXHU GDV WUrV FDUDFWHUtVWLFDV/
IRL H[FOXtGD GR PRGHOR HVWDWtVWLFR1 $ LQFOXVmR GD
SURSRUomR GH 06 GR FRQFHQWUDGR HP UHODomR j 06 GD
VLODJHP/ FRPR YDULiYHO FRQWtQXD QR PRGHOR HVWDWtVWLFR/
WHYH D ILQDOLGDGH GH DMXVWDU RV GDGRV SDUD R YDORU
PpGLR GHVVD YDULiYHO Mi TXH D PHVPD YDULRX/ HP
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UHODomR DR SHVR YLYR GR DQLPDO/ HP IXQomR GD PDLRU
RX PHQRU LQJHVWmR GH VLODJHP/ QR FDVR IRUQHFLGD j
YRQWDGH1

3RVWHULRUPHQWH/ DV WUrV FDUDFWHUtVWLFDV IRUDP
DQDOLVDGDV DWUDYpV GH XP PRGHOR GH UHJUHVVmR P~OWLSOD
HP TXH R HIHLWR IL[R GH JUXSR JHQpWLFR IRL VXEVWLWXtGR
SRU FRHILFLHQWHV UHSUHVHQWDQGR DV IUDo}HV HVSHUDGDV GH
JHQHV GD UDoD $EHUGHHQ $QJXV H DV IUDo}HV HVSHUDGDV
GH ORFRV KHWHUR]LJRWRV/ FRP UHVSHLWR j UDoD GH RULJHP
GRV JHQHV/ QRV JHQyWLSRV GRV DQLPDLV H GDV UHVSHFWLYDV
PmHV1 (VVDV DQiOLVHV IRUDP FRQGX]LGDV SDUD VH HVWLPDU
D KHWHURVH H R GHVHPSHQKR GH GLIHUHQWHV HVWUDWpJLDV GH
XVR GDV UDoDV &DQFKLP H $EHUGHHQ $QJXV TXDQWR jV
FDUDFWHUtVWLFDV VRE HVWXGR1 $V HVWLPDWLYDV GHVVHV
SDUkPHWURV IRUDP FRPSXWDGDV FRPR IXQo}HV OLQHDUHV
GRV HIHLWRV LQFOXtGRV QR PRGHOR GH UHJUHVVmR H WHVWDGDV
HVWDWLVWLFDPHQWH SHOR WHVWH W1

5(68/7$'26 ( ',6&8662

2V UHVXPRV GDV DQiOLVHV GH YDULkQFLD GDV
WUrV FDUDFWHUtVWLFDV DQDOLVDGDV SHOR PRGHOR TXH LQFOXLX
R HIHLWR IL[R GH JUXSR JHQpWLFR VmR DSUHVHQWDGRV QD
WDEHOD 41 2V YDORUHV GR 55 LQGLFDP TXH R PRGHOR
SURSRVWR GHVFUHYHX DGHTXDGDPHQWH DV GLIHUHQoDV HQWUH
DQLPDLV SDUD &06/ &$ H *0'/ DSHVDU GRV DOWRV
FRHILFLHQWHV GH YDULDomR GDV GXDV ~OWLPDV
FDUDFWHUtVWLFDV +5;/:;( H 53/99(/ UHVSHFWLYDPHQWH,1 $
UHODomR HQWUH D 06 GR FRQFHQWUDGR H D 06 GD VLODJHP/
FXMD PpGLD IRL 3/89:/ PRVWURX HIHLWR VLJQLILFDWLYR
VREUH DV WUrV YDULiYHLV1 9LVWR TXH R FRQFHQWUDGR IRL
IRUQHFLGR HP IXQomR GR 39/ DQLPDLV TXH LQJHULUDP

PHQRUHV TXDQWLGDGHV GH 06 GD VLODJHP/ HP UHODomR j
06 GR FRQFHQWUDGR/ LQJHULUDP PHQRV 06 WRWDO/ SRU
XQLGDGH GH 39/ H DSUHVHQWDUDP PHQRUHV *0'V1 $ &$
DXPHQWRX H/ SRU FRQVHJXLQWH/ D HILFLrQFLD GLPLQXLX/
FRP R DXPHQWR GD UHODomR 06 GR FRQFHQWUDGR=06 GD
VLODJHP1 8PD DQiOLVH FRPSOHPHQWDU LQGLFRX TXH RV
JUXSRV JHQpWLFRV GLIHULUDP TXDQWR DR FRQVXPR GH 06
SURYHQLHQWH GD VLODJHP1 $V PpGLDV SRU TXDGUDGRV
PtQLPRV IRUDP 4/7< ± 3/346/ 4/8< ± 3/343/ 4/89 ±
3/34/ H 4/9: ± 3/345NJ GH 06 GD VLODJHP2433NJ GH
39/ UHVSHFWLYDPHQWH SDUD RV JUXSRV &Q/ &Q$E/ $E&Q
H $E/ KDYHQGR GLIHUHQoD HVWDWtVWLFD +3?3/38, SDUD
TXDOTXHU FRQWUDVWH HQWUH SDUHV GH PpGLDV1 (VWH
FRPSRUWDPHQWR SRGH H[SOLFDU D SHTXHQD GLIHUHQoD
HQWUH DRV JUXSRV TXDQWR DR *0'/ D VHU GLVFXWLGD PDLV
DGLDQWH/ SRLV R JUXSR FRP PHQRU SRWHQFLDO JHQpWLFR
SDUD JDQKR GH SHVR/ R $EHUGHHQ $QJXV/ DSUHVHQWRX R
PDLRU &061

$QR GH UHDOL]DomR GR FRQILQDPHQWR
LQIOXHQFLRX +3?3/334, DV WUrV YDULiYHLV/ UHIOHWLQGR
GLIHUHQoDV QD TXDOLGDGH GD VLODJHP DWUDYpV GRV DQRV1
2V SLRUHV GHVHPSHQKRV HP WHUPRV GH &$ H *0'
FRUUHVSRQGHUDP DRV DQRV HP TXH D VLODJHP DSUHVHQWRX
WHRUHV GH 3% PDLV EDL[RV1 2 JUXSR JHQpWLFR PRVWURX
HIHLWR VLJQLILFDWLYR +3?3/38, VREUH R FRQVXPR H
DSUR[LPRX0VH GR QtYHO GH VLJQLILFkQFLD GH 8( +3?3/9,
SDUD R JDQKR GH SHVR/ PDV QmR WHYH HIHLWR +3!3/38,
VREUH D FRQYHUVmR DOLPHQWDU1 $QLPDO GHQWUR GH JUXSR
JHQpWLFR GHQWUR GH DQR WHYH HIHLWR +3?3/334, DSHQDV
VREUH &061 2V HIHLWRV GH SHUtRGR H GD LQWHUDomR HQWUH
DQR H SHUtRGR LQIOXHQFLDUDP IRUWHPHQWH DV WUrV
YDULiYHLV DQDOLVDGDV1 ([DPLQDQGR0VH DV PpGLDV GDV

WUrV FDUDFWHUtVWLFDV SDUD RV YiULRV QtYHLV GD
LQWHUDomR DQR [ SHUtRGR/ REVHUYRX0VH TXH R
DOWR &06 QR WHUFHLUR SHUtRGR SRGH VHU
DWULEXtGR SUHSRQGHUDQWHPHQWH DR DQR GH 4<<9
HQTXDQWR RV DOWRV JDQKRV QR WHUFHLUR SHUtRGR
SRGHP VHU DWULEXtGRV DRV DQRV GH 4<<9 H
4<<<1 $OpP GLVVR/ R IHQ{PHQR FRQKHFLGR
FRPR FUHVFLPHQWR FRPSHQVDWyULR SRGH VHU
UHVSRQViYHO SHORV DOWRV JDQKRV H FRQVXPR QR
SULPHLUR SHUtRGR1

$ WDEHOD 5 DSUHVHQWD DV PpGLDV SRU
TXDGUDGRV PtQLPRV/ GDV WUrV FDUDFWHUtVWLFDV/
VHJXQGR R JUXSR JHQpWLFR/ R SHUtRGR H R DQR1
$ PpGLD SDUD &06 IRL 5/77NJ1 1D OLWHUDWXUD
EUDVLOHLUD VmR HQFRQWUDGRV/ SDUD HVWD YDULiYHO/
YDORUHV GH 5/55NJ GH 062433NJ GH 39 SDUD
PDFKRV LQWHLURV &KDUROrV [ &DUDFX
+3(52772 HW DO1/ 5333D, D 5/:4NJ GH
062433NJ GH 39 SDUD PDFKRV &KDUROrV
+&$6$&&,$ HW DO1/ 4<<6,1 (VVDV GLIHUHQoDV
SRGHP RFRUUHU HP IXQomR GR JUXSR JHQpWLFR
H GR QtYHO GH FRQFHQWUDGR QD 06 GD GLHWD

7DEHOD 4 0 5HVXPRV GDV DQiOLVHV GH YDULkQFLD GR FRQVXPR GLiULR GH 06 SRU 433NJ
GH SHVR YLYR/ GD FRQYHUVmR DOLPHQWDU H GR JDQKR GH SHVR PpGLR GLiULR GH
PDFKRV ERYLQRV &DQFKLP/ $EHUGHHQ $QJXV H FUX]DPHQWRV UHFtSURFRV
HP 3RQWD *URVVD0351

)RQWHGH YDULDomR42,WHP *UDXV GH OLEHUGDGH &DUDFWHUtVWLFD524XDGUDGRV PpGLRV

&06 &$ *0'

5&9 4 4/6:79--- 4:/84- 3/<:::---
$QR 7 3/59<6--- 69/4<--- 3/;4<3---
*UXSR 6 3/3;93-- 7/:316 3/497816
$QLPDO +*UXSR [ $QR, 45< 3/3538--- 6/9916 3/3;;<16
3HUtRGR 5 3/7787--- 69/75--- 4/83<3---
$QR-3HUtRGR ; 3/58::--- 73/;:--- 4/74;;---

55 3/<5 3/83 3/8;
&191 +(, 6/68 5;/:; 53/99

0pGLD 5/77 9/<: 4/768

45&9  3URSRUomR GH 06 GR FRQFHQWUDGR HP UHODomR j 06 GD VLODJHP/ 55  
&RHILFLHQWH GH GHWHUPLQDomR H &191  &RHILFLHQWH GH YDULDomR1 5&06  &RQVXPR
GLiULR GH 06 SRU 433NJ GH SHVR YLYR DQLPDO +NJ GH 062433NJ2GLD,/ &$  
&RQYHUVmR DOLPHQWDU +NJ GH 062NJ GH *0', H *0'  *DQKR PpGLR GLiULR HP
FRQILQDPHQWR +NJ2GLD,1 ---  3?3/334/ --  3?3/34/ -  3?3/38 H 16  3!3/381
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LQJHULGD SHORV DQLPDLV1 2V UHVXOWDGRV GD WDEHOD 5
LQGLFDP TXH DQLPDLV &DQFKLP H PHVWLoRV ILOKRV GH
WRXURV &DQFKLP DSUHVHQWDUDP PHQRUHV YDORUHV
+3?3/38, GH &06 TXH RV $EHUGHHQ $QJXV H RV
PHVWLoRV ILOKRV GH WRXURV $EHUGHHQ $QJXV1
02/(77$ ) 5(67/( +4<<5, HQFRQWUDUDP PDLRU
FRQVXPR GH 062433NJ GH 39 HP QRYLOKRV $QJXV
FRPSDUDGRV D QRYLOKRV &KDUROrV H 1HORUH1 5(67/( HW
DO1 +4<<8, WUDEDOKDQGR FRP &KDUROrV/ 1HORUH H VHXV )4
UHFtSURFRV H 3(52772 HW DO1 +5333D, HVWXGDQGR
&KDUROrV/ &DUDFX H FUX]DPHQWRV UHFtSURFRV GH
JHUDo}HV DYDQoDGDV GR HVTXHPD DOWHUQDGR GH
FUX]DPHQWRV &KDUROrV [ &DUDFX REVHUYDUDP SHTXHQDV
GLIHUHQoDV SDUD FRQVXPR GH 06 SRU 433NJ GH 39 HP
IXQomR GR JUXSR JHQpWLFR1 3RU RXWUR ODGR/ (8&/,'(6
),/+2 HW DO1 +4<<:, QmR HQFRQWUDUDP GLIHUHQoDV SDUD
HVWD FDUDFWHUtVWLFD HQWUH PDFKRV LQWHLURV GRV JUXSRV
1HORUH H FUX]DPHQWRV GH 1HORUH FRP &KDUROrV/
)OHFNYLHK H &KLDQLQD1 5(67/( HW DO1 +5333, WDPEpP
QmR GHWHFWDUDP GLIHUHQoDV VLJQLILFDWLYDV SDUD R
&062433NJ GH 39 HQWUH JUXSRV GH QRYLOKRV GH
GLIHUHQWHV JHQyWLSRV +HUHIRUG [ 1HORUH1 2V Q~PHURV
GH DQLPDLV SRU JUXSR JHQpWLFR QR SUHVHQWH WUDEDOKR VmR
VXSHULRUHV DRV LQIRUPDGRV QRV WUDEDOKRV FLWDGRV1 ,VWR

UHVXOWD HP PHQRUHV HUURV0SDGUmR H/ DVVLP/ HP
PDLRUHV SUREDELOLGDGHV GH GHWHFomR GH
GLIHUHQoDV HQWUH JUXSRV1

$V PpGLDV SDUD &$ YDULDUDP GH
9/87 ± 3/55NJ GH 062NJ GH *0' SDUD R
JUXSR $E&Q D :/38 ± 3/57NJ GH 062NJ GH
*0' SDUD R &Q$E/ VHP GLIHUHQoDV HQWUH
JUXSRV1 (8&/,'(6 ),/+2 HW DO1 +4<<:,
WDPEpP QmR HQFRQWUDUDP GLIHUHQoDV TXDQWR j
FRQYHUVmR DOLPHQWDU HQWUH DQLPDLV 1HORUH H
FUX]DPHQWRV 627 1HORUH .427 %RV WDXUXV
+&KDUROrV/ )OHFNYLHK H &KLDQLQD,1
*HUDOPHQWH/ HVWD FDUDFWHUtVWLFD QmR p
LQIOXHQFLDGD SHOR JUXSR JHQpWLFR TXDQGR RV
DQLPDLV VmR OHYDGRV DWp R PHVPR JUDX GH
DFDEDPHQWR/ H[FHWR VH R QtYHO GH FRQFHQWUDGR
QD GLHWD IRU DOWR/ FDVR HP TXH DV UDoDV PDLV
SUHFRFHV VmR PDLV HILFLHQWHV +5(67/( HW DO1/
4<;6> /$11$/ 4<<:,1 3(52772 HW DO1
+5333D, HQFRQWUDUDP GLIHUHQoDV VLJQLILFDWLYDV
HQWUH &KDUROrV H &DUDFX EHP FRPR HQWUH RV
PHVWLoRV UHFtSURFRV GHVVDV GXDV UDoDV SDUD D
FRQYHUVmR DOLPHQWDU/ PDV GHVWDFDUDP TXH DV
FRPSDUDo}HV IRUDP IHLWDV FRP DQLPDLV GD
PHVPD IDL[D HWiULD/ FDVR HP TXH RV DQLPDLV
PHQRV SUHFRFHV VmR PDLV HILFLHQWHV
+/$11$/ 4<<:,1

2 *0' YDULRX GH 4/6:8NJ2G SDUD
R $EHUGHHQ $QJXV D 4/7;:NJ2G SDUD R
&DQFKLP/ VHQGR VLJQLILFDWLYD +3?3/38, D
GLIHUHQoD HQWUH HVVH GRLV JUXSRV/ IDWR TXH HVWi

GH DFRUGR FRP DV GLIHUHQoDV DGLWLYDV HQWUH DV GXDV
UDoDV SDUD YHORFLGDGH GH FUHVFLPHQWR H SHVR DGXOWR1
'LIHUHQoDV HQWUH JUXSRV UDFLDLV/ FRP GLIHUHQWHV
SRWHQFLDLV JHQpWLFRV SDUD SHVR DGXOWR/ FRPSDUDGRV HP
EDVHV FRQVWDQWHV GH SHVR RX GH LGDGH/ TXDQWR DR *0'
HP FRQILQDPHQWR/ VmR FRPXQV QD OLWHUDWXUD
+(8&/,'(6 ),/+2 HW DO1/ 4<<:> 3(52772 HW DO1/
5333D> 5(67/( HW DO1/ 5333,1 $ IDOWD GH GLIHUHQoD
HVWDWtVWLFD SDUD R *0' HP FRQILQDPHQWR HQWUH RV
JUXSRV $QJXV H &KDUROrV/ UHSRUWDGD SRU 02/(77$
) 5(67/( +4<<5, SRGH VHU DWULEXtGD j GHILFLrQFLD GD
GLHWD RIHUHFLGD DRV DQLPDLV +:5( GH FDQD0GH0Do~FDU .
5;( GH FRQFHQWUDGR HP EDVH GH 06,1

$ WDEHOD 6 DSUHVHQWD UHVXOWDGRV REWLGRV
SHODV DQiOLVHV HP TXH R JUXSR JHQpWLFR IRL VXEVWLWXtGR
SRU FRHILFLHQWHV GH UHJUHVVmR SDUFLDO UHSUHVHQWDQGR RV
HIHLWRV JHQpWLFRV GLUHWR H PDWHUQR GR $EHUGHHQ $QJXV/
H[SUHVVRV FRPR GHVYLRV HP UHODomR DRV PHVPRV
HIHLWRV GR &DQFKLP/ H RV HIHLWRV KHWHUR]LJyWLFRV GLUHWR
H PDWHUQR1 (VWH SURFHGLPHQWR RIHUHFH D SRVVLELOLGDGH
GH VH HVWLPDU R GHVHPSHQKR GH JUXSRV JHQpWLFRV TXH
QmR HVWLYHUDP SUHVHQWHV QR H[SHULPHQWR H GH HVWLPDU D
KHWHURVH FRPR FRHILFLHQWH GH UHJUHVVmR SDUFLDO GR
GHVHPSHQKR VREUH D IUDomR HVSHUDGD GH ORFRV

7DEHOD 5 00pGLDV SRU TXDGUDGRV PtQLPRV SDUD R FRQVXPR GLiULR GH 06 SRU 433NJ
GH SHVR YLYR/ SDUD D FRQYHUVmR DOLPHQWDU H SDUD R JDQKR GH SHVR PpGLR
GLiULR GH PDFKRV ERYLQRV VHJXQGR R JUXSR JHQpWLFR/ R DQR H R SHUtRGR
H[SHULPHQWDO1

&DUDFWHUtVWLFD6*UXSR JHQpWLFR4 2DQR 2
SHUtRGR5

&06 &$ *0'

*UXSR JHQpWLFR

&DQFKLP +&Q, 5/74 � 3/344D 9/;< � 3/5:D 4/7;: � 3/373D
&Q$E 5/76 � 3/33:D :/38 � 3/4;D 4/79: � 3/35:D
$E&Q 5/79 � 3/33<E 9/87 � 3/55D 4/786 � 3/366DE
$EHUGHHQ $QJXV +$E, 5/7; � 3/343E :/38 � 3/57D 4/6:8 � 3/368E

$QR
4<<9 5/87 � 3/349D 9/94 � 3/6<EF 4/836 � 3/38;DE
4<<: 5/77 � 3/343F 9/75 � 3/59F 4/793 � 3/369DE
4<<; 5/74 � 3/33<G :/65 � 3/55DE 4/638 � 3/365F
4<<< 5/67 � 3/344H 9/69 � 3/5:F 4/894 � 3/373D
5333 5/7; � 3/33<E :/:4 � 3/56D 4/6<< � 3/367E

3HUtRGR
, 5/7< � 3/33<D 9/76 � 3/56E 4/7:3 � 3/367
,, 5/6; � 3/33;E :/7; � 3/53D 4/5<7 � 3/363
,,, 5/79 � 3/347D 9/:6 � 3/67DE 4/8:6 � 3/383

4&Q$E  0HVWLoRV &DQFKLP [ $EHUGHHQ $QJXV/ ILOKRV GH WRXURV &DQFKLP/ $E&Q
 0HVWLoR $EHUGHHQ $QJXV [ &DQFKLP/ ILOKRV GH WRXURV $EHUGHHQ $QJXV1
5&DGD SHUtRGR WHYH D GXUDomR GH 5; GLDV/ H[FHWR R WHUFHLUR SHUtRGR GH 4<<9 TXH
GXURX 6< GLDV1
6&06  &RQVXPR GLiULR GH 06 SRU 433NJ GH SHVR YLYR DQLPDO +NJ GH
062433NJ2GLD,/ &$  &RQYHUVmR DOLPHQWDU +NJ GH 062NJ GH *0', H *0'  
*DQKR PpGLR GLiULR HP FRQILQDPHQWR +NJ2GLD,1
3DUD D PHVPD IRQWH GH YDULDomR/ PpGLDV QD PHVPD FROXQD/ VREUHVFULWDV SHOD
PHVPD OHWUD/ QmR GLIHUHP +3!3/38, SHOR WHVWH W1
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heterozigotos nos genótipos dos animais. Não houve 
heterose para qualquer das três características 
analisadas nem na primeira geração de cruzamentos 
tampouco nas gerações avançadas do cruzamento 
alternado Canchim x Aberdeen Angus, como indicam 
as estimativas da heterose do F1 e da heterose retida. 
Geralmente, as respostas heteróticas dependem do 
nível esperado de heterozigoze, com respeito às raças 
de origem dos genes, nas populações em estudo, da 
divergência genética entre as raças envolvidas nos 
cruzamentos e das magnitudes das herdabilidades das 
características consideradas.  
 Embora não significativas, as estimativas 
da heterose retida são menores que as do F1, o que está 
de acordo com o menor nível de heterozigose esperado 
nas gerações avançadas do cruzamento alternado em 
relação à primeira geração. As três características aqui 
estudadas têm altas herdabilidades. Os valores médios 
das estimativas relacionadas por PRESTON & 
WILLIS (1974) são 0,48 para CMS, 0,46 para CA e 
0,52 para GMD. Desse modo, os valores das heteroses 
apresentados na tabela 3 condizem com as 
expectativas teóricas determinadas pela importância 
dos efeitos aditivos na expressão das características.  
 PEROTTO et al. (2000a) não encontraram 
heterose significativa para CMS em cruzamentos 

envolvendo gerações avançadas do 
esquema alternado Charolês x 
Caracu. Em trabalhos envolvendo as 
raças Charolês, Nelore e seus F1 
recíprocos (RESTLE & ALVES 
FILHO, 1992; CASACCIA et al., 
1993; RESTLE et al., 1995), as 
estimativas de heterose para o 
consumo de MS/100kg de PV 
variaram de -9,2% a +3,9%. Em 
outro trabalho, RESTLE et al. 
(2000) não detectaram diferença 
significativa para consumo de 
MS/100kg de PV entre animais 
Hereford x Nelore de diferentes 
composições raciais, o que sugere 
ausência de heterose para a 
característica. Os resultados desses 
autores concordam com os do 
presente trabalho, confirmando que 
a heterose para consumo de MS em 
relação ao peso vivo é próxima de 
zero. 
 As estimativas de 
heterose para a conversão alimentar 
encontradas na literatura variam de -
6% a +7% (PRESTON & WILLIS, 
1974). LONG (1980), em ampla 
revisão sobre o assunto, concluiu 

que a heterose para esta característica é próxima a 1%. 
Assim, a falta de significância estatística para a 
estimativa desse parâmetro sobre a CA no presente 
trabalho, bem como no de PEROTTO et al. (2000a), 
está de acordo com a expectativa teórica baseada na 
herdabilidade e com os resultados da literatura. 
 Para GMD, PEROTTO et al. (2000a) 
encontraram heterose da ordem de 7% em 
cruzamentos Charolês x Caracu. Os resultados de 
RESTLE & ALVES FILHO (1992) e de RESTLE & 
VAZ (1999) apresentam estimativas de heterose, para 
a mesma característica, de 9,3% e de 13,3%, na 
geração F1 Nelore x Charolês. Para retro-cruzados 
Charolês x Nelore, RESTLE & VAZ (1999) 
encontraram heterose de 11,4%. Nesses casos, as 
divergências genéticas entre Charolês e Caracu e entre 
Nelore e Charolês, maiores que a existente entre 
Angus e Canhim, podem explicar as heteroses mais 
altas. Os resultados também estão de acordo com a 
revisão de PRESTON & WILLIS (1974), que 
afirmam, com base em mais de quarenta trabalhos, ser 
o ganho de peso até o abate, a característica pós-
desmama que melhor responde à heterose. 
 Os contrastes (1/2Cn + 1/2Ab) - Cn, (1/2Ab 
+ 1/2Cn) - Cn, (1/2Cn + 1/2Ab) - Ab e (1/2Ab + 
1/2Cn) - Ab comparam os F1 com cada uma das raças 

Tabela 3 - Estimativas de efeitos genéticos e do desempenho de diferentes estratégias de uso das 
raças Canchim e Aberdeen Angus quanto ao consumo de MS por 100kg de peso 
vivo, à conversão alimentar e ao ganho de peso médio diário em Ponta Grossa-PR. 

 

Característica3 Efeito1/Estratégia2 

CMS CA GMD 

Efeito    

Heterose do F1 0,008 ± 0,017 0,136 ± 0,304 0,062 ± 0,050 
Heterose retida 0,004 ± 0,024 0,013 ± 0,212 0,033 ± 0,035 

Estratégia    

(1/2Cn + 1/2Ab) – Cn  0,034 ± 0,024 0,391 ± 0,428 0,023 ± 0,070 
(1/2Ab + 1/2Cn) – Cn 0,035 ± 0,018* -0,176 ± 0,318 0,021 ± 0,052 
(1/2Cn + 1/2Ab) – Ab -0,018 ± 0,022 0,448 ± 0,397 0,102 ± 0,065 
(1/2Ab + 1/2Cn) – Ab -0,017 ± 0,0021* -0,119 ± 0,379 0,101 ± 0,062 

Cruzamento Alternado – Cn 0,031 ± 0,015 -0,015 ± 0,281 -0,007 ± 0,046 

Cruzamento Alternado – Ab -0,021 ± 0,013 0,042 ± 0,234 0,073 ± 0,038* 

 

1Heterose do F1 = ( )
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 Heterose retida = ( )
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+
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 +

, 

2Cn = Canchim e Ab = Aberdeen Angus 
3CMS = Consumo diário de MS por 100 kg de peso vivo animal (kg de MS/100kg/dia), CA = 
Conversão alimentar (kg de MS/kg de GMD) e GMD = Ganho médio diário em 
confinamento (kg/dia).  
* = P<0,05 pelo teste t. 
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SDWHUQDV SDUD &$ QHP SDUD *0'1 $VVLP/ SRGH0VH
DILUPDU TXH/ j H[FHomR GR &06/ RV HVTXHPDV GH
FUX]DPHQWRV HVSHFtILFRV +SURGXomR H[FOXVLYD GH )4,
HQWUH &DQFKLP H $QJXV VmR LJXDLV D TXDOTXHU GDV GXDV
UDoDV SDWHUQDV TXDQWR DR GHVHPSHQKR HP
FRQILQDPHQWR1 2V UHVXOWDGRV GD WDEHOD 6 PRVWUDP
DLQGD TXH D LPSOHPHQWDomR GH XP HVTXHPD DOWHUQDGR
GH FUX]DPHQWRV HQWUH &Q H $E WHULD/ SDUD DV WUrV
FDUDFWHUtVWLFDV/ R PHVPR GHVHPSHQKR GR &DQFKLP/
PDV VHULD VXSHULRU +3?3/38, DR $E SDUD *0'1

&21&/86®(6

4XDQGR FRPSDUDGRV QD PHVPD IDL[D HWiULD/
DQLPDLV GDV UDoDV &DQFKLP H $EHUGHHQ $QJXV
DSUHVHQWDP RV PHVPRV GHVHPSHQKRV TXDQWR j
FRQYHUVmR DOLPHQWDU1 1R HQWDQWR/ GLIHUHP TXDQWR DR
FRQVXPR GH PDWpULD VHFD SRU XQLGDGH GH SHVR YLYR H
DR JDQKR GH SHVR PpGLR GLiULR HP FRQILQDPHQWR1

0HVWLoRV UHVXOWDQWHV GRV FUX]DPHQWRV HQWUH
&DQFKLP H $EHUGHHQ $QJXV QmR DSUHVHQWDP KHWHURVH
SDUD DV FDUDFWHUtVWLFDV GH GHVHPSHQKR HP
FRQILQDPHQWR> HQWUHWDQWR/ RV DQLPDLV GDV JHUDo}HV
DYDQoDGDV GR FUX]DPHQWR DOWHUQDGR HQWUH &DQFKLP H
$EHUGHHQ $QJXV SURGX]HP PHVWLoRV FRP PDLRU
YHORFLGDGH GH JDQKR GH SHVR TXH D GRV DQLPDLV
$EHUGHHQ $QJXV1
1
5()(5Ç1&,$6 %,%/,2*5È),&$6

$56 0 +$*5,&8/785$/ 5(6($5&+ 6(59,&( ± 86'$,1
*HUPSODVP HYDOXDWLRQ SURJUDP SURJUHVV UHSRUW1 &OD\
&HQWHU/ 1HEUDVND086$ = 8161 0HDW $QLPDO 5HVHDUFK &HQWHU/
4<:71 $5601&0461 +5HSRUW 1R 4,1

&$6$&&,$/ -1// 3,5(6/ &1&/ 5(67/(/ -1 &RQILQDPHQWR GH
ERYLQRV LQWHLURV RX FDVWUDGRV GH GLIHUHQWHV JUXSRV JHQpWLFRV1 ,Q=
5(81,2 $18$/ '$ 62&,('$'( %5$6,/(,5$ '(
=227(&1,$/ 63/ 4<<6/ 5LR GH -DQHLUR1 $QDLV111 5LR GH
-DQHLUR = 6%=/ 4<<61 S179;1

(8&/,'(6 ),/+2/ .1/ (8&/,'(6/ 9131%1/ ),*8(,5('2/ *151/
HW DO1 $YDOLDomR GH DQLPDLV 1HORUH H VHXV PHVWLoRV FRP
&KDUROrV/ )OHFNYLHK H &KLDQLQD/ HP WUrV GLHWDV1 41 *DQKR GH SHVR
H &RQYHUVmR DOLPHQWDU1 5HYLVWD %UDVLOHLUD GH =RRWHFQLD/ Y159/
Q14/ S1990:5/ 4<<:1

/$11$/ '131 )DWRUHV FRQGLFLRQDQWHV H SUHGLVSRQHQWHV GD
SXEHUGDGH H GD LGDGH GH DEDWH1 ,Q= 6,03Ï6,2 62%5(
3(&8È5,$ '( &257(/ 7/ 4<<91 3LUDFLFDED/ 631 $QDLV111
3LUDFLFDED = )($/4/ 4<<:1 S1740:;1

/21*/ &151 &URVVEUHHGLQJ IRU EHHI SURGXFWLRQ= H[SHULPHQWDO
UHVXOWV1 -RXUQDO RI $QLPDO 6FLHQFH/ Y184/ Q18/ S144<:04456/
4<;31

02/(77$/ -1/1/ 5(67/(/ -1 'HVHPSHQKR HP FRQILQDPHQWR GH
QRYLOKRV GH GLIHUHQWHV JUXSRV JHQpWLFRV1 &LrQFLD 5XUDO/ Y155/
Q15/ S155:0566/ 4<<51

2/,9(,5$/ 01$171/ )217(6/ &1$1$1/ /$1$/ 5131/ HW DO1
&RQVXPR DOLPHQWDU H GLJHVWLELOLGDGH GH UDo}HV FRP GRLV QtYHLV
GH FRQFHQWUDGR HP ERYLQRV GH FLQFR JUXSRV JHQpWLFRV1 5HYLVWD
GD 6RFLHGDGH %UDVLOHLUD =RRWHFQLD/ Y156/ Q17/ S199:09::/ 4<<71

3(52772/ '1/ 02/(77$/ -1/1/ 2/,9(,5$/ -1(131/ HW DO1
&RQVXPR H FRQYHUVmR DOLPHQWDU GH PDFKRV ERYLQRV LQWHLURV
&KDUROrV/ &DUDFX H FUX]DPHQWRV UHFtSURFRV HP FRQILQDPHQWR1
5HYLVWD %UDVLOHLUD GH =RRWHFQLD/ Y15</ Q14/ S143;04491 5333D1

3(52772/ '1/ &8%$6/ $1&1/ 02/(77$/ -1/1/ HW DO1 +HWHURVH
VREUH RV SHVRV GH ERYLQRV &DQFKLP H $EHUGHHQ $QJXV H GH VHXV
FUX]DPHQWRV UHFtSURFRV1 3HVTXLVD $JURSHFXiULD %UDVLOHLUD/
Y168/ Q145/ S1584405853/ 5333E1

35(6721/ 7151/:,//,6/01%1 ,QWHQVLYH %HHI 3URGXFWLRQ1 51HG1
2[IRUG = 3HUJDPRQ/ 4<:71 89:S1

5(67/(/ -1/ (8&/,'(6 ),/+2/ .1 +$5*529(/ '1'1/ HW DO1
)HHGORW SHUIRUPDQFH RI $QJXV/ %URZQ 6ZLVV/ )4/ )5 DQG
EDFNFURVV VWHHUV1 -RXUQDO RI $QLPDO 6FLHQFH/ Y18:/ 6XSSOHPHQW
4/ S1581 4<;61

5(67/(/ -1/ $/9(6 ),/+2/ '1&1 &RQILQDPHQWR GH WHUQHLURV
LQWHLURV RX FDVWUDGRV GH GLIHUHQWHV JUXSRV JHQpWLFRV1 ,Q=
5(81,2 $18$/ '$ 62&,('$'( %5$6,/(,5$ '(
=227(&1,$/ 5</ 4<<51 /DYUDV/ 0*1 $QDLV111 /DYUDV = 6%=/
4<<51 S14;91

5(67/(/ -1/ 9$=/ )111 &RQILQDPHQWR GH ERYLQRV GHILQLGRV H
FUX]DGRV1 ,Q= /2%$772/ -1)131/ %$5&(//26/ -121-1/
.(66/(5/ $101 3URGXomR GH ERYLQRV GH FRUWH1 3RUWR
$OHJUH= (',38&56/ 4<<<1 S1474049:1

5(67/(/ -1/ )(/7(1/ +1*1/ 9$=/ )111 (IHLWR GD UDoD H KHWHURVH
SDUD GHVHPSHQKR HP FRQILQDPHQWR GH QRYLOKRV GH FRUWH1 ,Q=
5(81,Ï1 /$7,120$0(5,&$1$ '( 352'8&&,Ï1
$1,0$// 47/ 4<<8/ 0DU GHO 3ODWD1 0HPRULDV111 %DOFDUFH=
$/3$/ 4<<81 S1;850;871

5(67/(/ -1/ 48$'526/ $151%1/ 9$=/ )111 7HUPLQDomR HP
FRQILQDPHQWR GH QRYLOKRV GH GLIHUHQWHV JHQyWLSRV +HUHIRUG [
1HORUH1 5HYLVWD %UDVLOHLUD GH =RRWHFQLD/ Y15</ Q14/ S145804631
53331

6$6 ,QVWLWXWH ,QF1 6$6267$7 8VHU*V JXLGH1 9HUVLRQ 9/ )RXUWK
(GLWLRQ1 &DU\/ 1& = 6$6 ,QVWLWXWH ,QFRUSRUDWLQ/ 4<<71
9ROXPH 51 49;9S1

9$/$'$5(6 ),/+2/ 61&1 1XWULomR GH ERYLQRV GH FRUWH=
SUREOHPDV H SHUVSHFWLYDV1 ,Q= 5(81,2 $18$/ '$
62&,('$'( %5$6,/(,5$ '( =227(&1,$/ 65/ 4<<81
%UDVtOLD/')1 $QDLV111 %UDVtOLD = 6%=/ 4<<81 S148904951

:$5:,&./ (1-1/ &2%%/ (1+1 *HQHWLF YDULDWLRQ LQ QXWULWLRQ RI
FDWWOH IRU PHDW SURGXFWLRQ1 ,Q= 7+( ())(&7 2) *(1(7,&
9$5,$1&( 21 1875,7,21$/ 5(48,5(0(176 2)
$1,0$/6/ 4<:7/ &ROOHJH 3DUN/ 0DU\ODQG/ 86$1
3URFHHGLQJV111 :DVKLQJWRQ/ '1&1 = 1DWLRQDO $FDGHP\ RI
6FLHQFHV/ 4<:81 S1604;1


