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(VWH HVWXGR WHYH SRU REMHWLYR DYDOLDU D LQFLGrQFLD GH
SHUGD GH SUHQKH] FRQVLGHUDQGR RV SHUtRGRV FURQROyJLFRV GH VXD
RFRUUrQFLD/ VWDWXV UHSURGXWLYR H GLIHUHQWHV IDL[DV HWiULDV1
'XUDQWH RV DQRV KtSLFRV GH 4<<;24<<< H 4<<<25333 +VHWHPEUR D
MDQHLUR, IRUDP PRQLWRUDGDV DV JHVWDo}HV GH 778 DQLPDLV GD UDoD
4XDUWR GH 0LOKD/ FRP LGDGHV GH 6 D 53 DQRV/ FRPSUHHQGHQGR
SRWUDV GH SULPHLUD FREULomR/ pJXDV IDOKDGDV H pJXDV SDULGDV1
3URFHGHX0VH R GLDJQyVWLFR GH JHVWDomR SRU XOWUD0VRQRJUDILD QR
44º GLD SyV0RYXODomR/ UHSHWLQGR0VH RV H[DPHV DRV 53/ 63/ 73 H 83
GLDV GH SUHQKH]1 $V pJXDV IRUDP VHSDUDGDV HP JUXSRV GH , D ,9/
FRUUHVSRQGHQWHV jV SHUGDV GH SUHQKH] HQWUH RV GLDV 44 H 53/ 54 H
63/ 64 H 73/ H 74 H 83/ UHVSHFWLYDPHQWH1 2 tQGLFH WRWDO GH SHUGDV
IRL GH ;/86( +6;2778,/ VHQGR GH 8/6<( +572778,> 4/8:( +:2778,>
4/45( +82778, H 3/78( +52778, SDUD RV JUXSRV ,/ ,,/ ,,, H ,9/
UHVSHFWLYDPHQWH1 $ ~QLFD H VLJQLILFDWLYD LQFLGrQFLD +3?3/38,
RFRUUHX QR JUXSR , +96/48(> 5726;,/ LQGLFDQGR TXH R SHUtRGR
HQWUH D VHJXQGD H WHUFHLUD VHPDQDV p R PDLV VXVFHWtYHO j SHUGD
SUHFRFH GH SUHQKH]1 &RP UHODomR DR VWDWXV UHSURGXWLYR H IDL[DV
HWiULDV/ QmR VH HYLGHQFLDUDP GLIHUHQoDV VLJQLILFDWLYDV +3!3/38,
QDV SHUGDV1

3DODYUDV0FKDYH= SHUGD GH SUHQKH]/ PRUWH HPEULRQiULD/ HT�LQR/
pJXD1

6800$5<

7KH REMHFWLYH RI WKLV VWXG\ ZDV WR HYDOXDWH WKH
LQFLGHQFH RI SUHJQDQF\ ORVV/ FRQVLGHULQJ WKH SHULRGV RI
RFFXUUHQFH/ UHSURGXFWLYH VWDWXV/ DV ZHOO DV WKH GLIIHUHQW DJH
JURXSV1 'XULQJ WKH EUHHGLQJ VHDVRQV RI 4<<;24<<< DQG
4<<<25333 +6HSWHPEHU WR -DQXDU\, WKH JHVWDWLRQV RI 778 4XDUWHU
+RUVH PDUHV ZLWK DJHV IURP 6 WR 53 \HDUV ZHUH PRQLWRUHG/
FRPSUHKHQGLQJ PDLGHQ/ EDUUHQ DQG ODFWDWLQJ1 3UHJQDQF\

GLDJQRVWLF ZDV SHUIRUPHG E\ XOWUDVRQRJUDSK\ DW WKH 44WK GD\ DIWHU
RYXODWLRQ DQG UHSHDWHG RQ GD\V 53/ 63/ 73 DQG 831 7KH PDUHV
ZHUH GLVWULEXWHG LQ JURXSV IURP , WR ,9/ FRUUHVSRQGLQJ WR
SUHJQDQF\ ORVVHV EHWZHHQ GD\V 44 WR 53/ 54 WR 63/ 64 WR 73 DQG 74
WR 83/ UHVSHFWLYHO\1 7KH RYHUDOO SUHJQDQF\ ORVV UDWH ZDV ;186(
+6;2778,/ EHLQJ RI 816<( +572778,> 418:( +:2778,> 4145( +82778,
DQG 3178( +52778, IRU JURXSV ,/ ,,/ ,,, DQG ,9/ UHVSHFWLYHO\1 7KH
XQLTXH DQG VLJQLILFDQW LQFLGHQFH +3?3138, RFFXUUHG LQ JURXS ,
+96148(/ 5726;,/ VKRZLQJ WKDW WKH WLPH EHWZHHQ WKH VHFRQG DQG
WKLUG ZHHNV LV WKH PRVW VXVFHSWLEOH WR SUHJQDQF\ ORVV1 7KH ORVV
UDWHV ZHUH QRW VLJQLILFDQWO\ GLIIHUHQW +3!3138, FRQFHUQLQJ
UHSURGXFWLYH VWDWXV DQG DJH JURXSV1

.H\ ZRUGV= SUHJQDQF\ ORVV/ HPEU\RQLF GHDWK/ HTXLQH/ PDUH1

,1752'8d2

$ SHUGD GD SUHQKH] p XP GRV SULQFLSDLV
IDWRUHV GH VXEIHUWLOLGDGH QD HVSpFLH HT�LQD1 7DQWR D
IDVH GD JHVWDomR HP TXH HVWD RFRUUH/ TXDQWR D
LQFLGrQFLD GDV SHUGDV/ UHODFLRQDP0VH GLUHWDPHQWH
FRP D VD~GH GR WUDWR UHSURGXWLYR +*,17+(5 HW DO1/
4<;8,/ YDULDQGR DLQGD/ HQWUH GLYHUVRV IDWRUHV/ HP
IXQomR GD LGDGH GDV pJXDV +%$// HW DO1/ 4<;9,/
FRQGLomR QXWULFLRQDO GR UHEDQKR VRE HVWXGR
+:22'6 HW DO1/ 4<;:,/ LQWHUYDOR GH GLDJQyVWLFR H
PpWRGR GH GHWHUPLQDomR GD SUHQKH] + 0F.,1121
HW DO1/ 4<;;,1

5HJLVWURV HQFRQWUDGRV QD OLWHUDWXUD
LQGLFDP YDULDomR GH 8 D 78( QRV tQGLFHV GH SHUGDV
+%$/// 4<<6,/ UHIOHWLQGR GLIHUHQoDV HQWUH FULDWyULRV
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H GLILFXOGDGHV GH GLDJQyVWLFR1 $ XOWUD0VRQRJUDILD/
XWLOL]DGD PDLV LQWHQVDPHQWH HP YHWHULQiULD D SDUWLU
GD GpFDGD GH ;3/ WHP DXPHQWDGR D HILFiFLD GRV
H[DPHV FOtQLFRV/ SRVVLELOLWDQGR GHWHFWDU YHVtFXODV
HPEULRQiULDV FRP 43 RX 44 GLDV SyV0RYXODomR/ H
REVHUYDU VLQDLV SUHFLVRV VREUH D HYROXomR H
VXEVHT�HQWH SHUGD GD SUHQKH] +3$/0(5 )
'5,$1&2857/ 4<;3,1

2V tQGLFHV GH PRUWH GR FRQFHSWXV QR
LQtFLR GD JHVWDomR VmR PDLV HOHYDGRV TXDQGR
FRPSDUDGRV FRP HVWiGLRV PDLV DYDQoDGRV
+*,17+(5 HW DO1/ 4<;8,1 6HJXQGR HVVHV DXWRUHV WDO
IHQ{PHQR GHYH0VH/ SURYDYHOPHQWH/ j LQDGHTXDomR GR
PHLR DPELHQWH XWHULQR SRU RFDVLmR GD FKHJDGD GR
HPEULmR DR ~WHUR/ HQWUH R 8º H 9º GLD/ EHP FRPR j
IDOWD GH PRELOLGDGH GR PHVPR HQWUH R 44º H 48º GLD/
FRP FRQVHT�HQWH DXVrQFLD GR UHFRQKHFLPHQWR
PDWHUQDO GD SUHQKH]1 %/8( +4<;4,/ D SDUWLU GR
SUHVVXSRVWR GH TXH DSUR[LPDGDPHQWH 99( GH
DERUWRV HVSRQWkQHRV HP KXPDQRV/ HQWUH 54 H 7< GLDV/
VmR GHYLGRV j DQRPDOLDV FURPRVV{PLFDV +%28,( )
%28,(/ 4<:9,/ SRVWXORX TXH WDPEpP QD HVSpFLH
HT�LQD GHIHLWRV QR HPEULmR VHULDP UHVSRQViYHLV SRU
UHOHYDQWH SDUFHOD GDV SHUGDV HPEULRQiULDV
REVHUYDGDV QR LQtFLR GD JHVWDomR1

1R %UDVLO/ /23(6 HW DO1 +4<<6,
LQYHVWLJDUDP D PRUWH HPEULRQiULD HP pJXDV 4XDUWR
GH 0LOKD/ 3XUR 6DQJXH ,QJOrV H 0DQJDODUJD 3DXOLVWD
H DVVLQDODUDP SHUGDV GH 46/5;( SDUD R SHUtRGR GH
43 D 63 GLDV1 6LPLODUPHQWH/ )(55(,5$ HW DO1 +4<<<,
UHJLVWUDUDP SURSRUo}HV PDLV HOHYDGDV GH SHUGDV QD
IDVH LQLFLDO GD JHVWDomR HP DQLPDLV GD UDoD
&DPSROLQD1 'H XP WRWDO GH 436 pJXDV SUHQKHV/ HVWHV
DXWRUHV YHULILFDUDP PRUWH HPEULRQiULD HP : DQLPDLV
+9/;6(,/ VHQGR TXH/ HP WUrV GHVWHV/ DV SHUGDV
RFRUUHUDP HQWUH 48 H 53 GLDV1

:22'6 HW DO1 +4<;:, FRQVWDWDUDP TXH RV
tQGLFHV GH SHUGD HPEULRQiULD QmR GLIHULUDP
VLJQLILFDWLYDPHQWH HQWUH RV JUXSRV GH pJXDV FREHUWDV
QR FLR GR SRWUR H QR FLR VXEVHT�HQWH/ RV TXDLV IRUDP
GH 44( +4;248:, H 45( +572536,/ UHVSHFWLYDPHQWH1
3DUD DV pJXDV FRQVLGHUDGDV YLUJHQV/ IDOKDGDV H
SDULGDV/ RV tQGLFHV GH SHUGD GH SUHQKH] IRUDP GH
45(/ 47( H 47(/ UHVSHFWLYDPHQWH1 &+(9$/,(50
&/e0(17 +4<;<, PRQLWRURX DV JHVWDo}HV GH pJXDV
3XUR 6DQJXH ,QJOrV YLUJHQV/ IDOKDGDV H SDULGDV/
HQFRQWUDQGR tQGLFHV GH SHUGDV SDUD HVVDV FDWHJRULDV
GH UHVSHFWLYDPHQWH 7/8(/ 8/7( H 9/8(1

(VWH HVWXGR REMHWLYRX DYDOLDU RV tQGLFHV GH
SHUGDV GH SUHQKH] HP IXQomR GRV SHUtRGRV
FURQROyJLFRV GH VXD RFRUUrQFLD/ VWDWXV UHSURGXWLYR H
GLIHUHQWHV IDL[DV HWiULDV HP pJXDV 4XDUWR GH 0LOKD
FULDGDV QR PXQLFtSLR GH 8EHUDED/0*1

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

2 WUDEDOKR IRL UHDOL]DGR HP TXDWUR KRUDV
QR PXQLFtSLR GH 8EHUDED/ 0*/ GXUDQWH RV DQRV
KtSLFRV GH 4<<;24<<< H 4<<<25333 +VHWHPEUR D
MDQHLUR,1 )RUDP PRQLWRUDGDV DV JHVWDo}HV GH 778
pJXDV 4XDUWR GH 0LOKD/ FRP LGDGHV YDULDQGR GH 6 D
53 DQRV/ PDQWLGDV HP SLTXHWHV GH JUDPD FRVW0FURVV
+&\QRGRQ GDFWLORQ,/ UHFHEHQGR SRU FDEHoD/
GLDULDPHQWH/ XPD VXSOHPHQWDomR GH GRLV TXLORV GH
UDomR TXH FRQWLQKD 48( GH SURWHtQD EUXWD H PLVWXUD
PLQHUDO j YRQWDGH QR FRFKR1

3DUD DYDOLDomR GDV SHUGDV GH SUHQKH] HP
IXQomR GR VWDWXV UHSURGXWLYR/ IRUDP FRQVWLWXtGRV WUrV
JUXSRV GH DQLPDLV/ FRPSUHHQGHQGR 69< pJXDV
SDULGDV/ 8; SRWUDV GH SULPHLUD FREULomR H 4; pJXDV
IDOKDGDV GD HVWDomR GH PRQWD DQWHULRU1 $ SDUWLU GR
VHJXQGR GLD GH VREUHSDUWR/ DV pJXDV HUDP UXILDGDV H
PRQLWRUDGDV YLD UHWDO TXDQWR DRV VLQDLV FOtQLFRV GH
FLR H RYXODomR1 &ODVVLILFRX0VH R FLR GH DFRUGR FRP
VXD RFRUUrQFLD HP FLR GR SRWUR H FLR VXEVHT�HQWH1
)RL FRQVLGHUDGR FLR GR SRWUR TXDQGR HVWH VH LQLFLRX
DWp 47 GLDV SyV0SDUWR/ FRPR SUHFRQL]DGR SRU '8
3/(66,6 +4<97,/ H FLR VXEVHT�HQWH DTXHOH
PDQLIHVWDGR ORJR HP VHJXLGD1 $V pJXDV HUDP
VXEPHWLGDV D ULJRURVR H[DPH XOWUD0VRQRJUiILFR/
VHQGR OLEHUDGDV SDUD LQVHPLQDomR DSHQDV DTXHODV
TXH/ QR TXLQWR GLD SyV0SDUWR/ QmR PDLV HYLGHQFLDYDP
SUHVHQoD GH OtTXLGR QR ~WHUR1 1DV pJXDV TXH
SHUVLVWLDP FRP OtTXLGR HIHWXDUDP0VH GLDULDPHQWH
ODYDJHQV XWHULQDV FRP VROXomR ILVLROyJLFD 1D&O
3/<(/ VHJXLGDV GD DSOLFDomR LQWUDYHQRVD GH 4/8P"
+48 8,, GH R[LWRFLQD�/ DWp FRPSOHWR GHVDSDUHFLPHQWR
GR OtTXLGR1

)RUDP UHWLUDGRV GHVWH HVWXGR/ SRU RFDVLmR
GRV H[DPHV XOWUD0VRQRJUiILFRV/ RV DQLPDLV FRP
IRUPDo}HV FtVWLFDV HQGRPHWULDLV/ DVVLP FRPR
DTXHOHV TXH/ QR GHFRUUHU GR SHUtRGR GH PRQWD/
DSUHVHQWDUDP RYXODo}HV GXSODV/ RV TXDLV IRUDP
LQFOXtGRV HP RXWUR H[SHULPHQWR1 $QWHV H GXUDQWH DV
HVWDo}HV GH PRQWD/ IH]0VH FRUUHomR FLU~UJLFD QRV
LQGLYtGXRV TXH DSUHVHQWDYDP DOWHUDo}HV GH
DQJXODomR H IHFKDPHQWR YXOYDU/ EHP FRPR
ODFHUDo}HV GH SHUtQHR1 $V pJXDV HP FLR IRUDP
LQVHPLQDGDV FRP VrPHQ IUHVFR FDGD 7; KRUDV DWp D
RYXODomR/ D SDUWLU GD LGHQWLILFDomR GH XP IROtFXOR ≥
68PP GH GLkPHWUR/ FRQWHQGR D GRVH LQVHPLQDQWH
FHUFD GH 4/3 ; 43< HVSHUPDWR]yLGHV YLiYHLV1
&RQVLGHURX0VH R PRPHQWR GD RYXODomR FRPR GLD
]HUR1

$SyV R GLDJQyVWLFR SRVLWLYR GH SUHQKH]/
HIHWXDGR QR 44º GLD/ UHSHWLUDP0VH RV H[DPHV QRV
GLDV 53/ 63/ 73 H 831 5HJLVWURX0VH D WRQLFLGDGH H
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HFRJHQLFLGDGH GR ~WHUR/ SUHVHQoD GH IOXLGR H SUHJDV
HQGRPHWULDLV/ DOpP GDV FDUDFWHUtVWLFDV SHUWLQHQWHV j
LQWHJULGDGH GD YHVtFXOD/ RX VHMD/ PRELOLGDGH/ IRUPDWR
H EDWLPHQWR FDUGtDFR GR HPEULmR1 &RQVLGHURX0VH
SHUGD GD SUHQKH] DR FRQVWDWDU0VH DXVrQFLD GH
YHVtFXOD HPEULRQiULD QDV pJXDV DQWHULRUPHQWH
GLDJQRVWLFDGDV FRPR JHVWDQWHV1 2V DQLPDLV IRUDP
DORFDGRV HP JUXSRV GH , D ,9/ FRUUHVSRQGHQWHV jV
SHUGDV QRV SHUtRGRV GH 44 D 53/ 54 D 63/ 64 D 73 H 74
D 83 GLDV/ UHVSHFWLYDPHQWH1 3DUD FRPSDUDU DV SHUGDV
HP IXQomR GDV GLIHUHQWHV IDL[DV HWiULDV/ DJUXSDUDP0
VH DV pJXDV SRU LGDGH GH 6 D 8/ 9 D ;/ < D 44 H DFLPD
GH 45 DQRV/ UHVSHFWLYDPHQWH1

$V SURSRUo}HV GH SHUGDV SRU SHUtRGRV GH
JHVWDomR/ VWDWXV UHSURGXWLYR H IDL[DV HWiULDV IRUDP
DQDOLVDGDV SHOR WHVWH GH 4XL0TXDGUDGR +$ð, HP QtYHO
GH 8( GH SUREDELOLGDGH1

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

$QDOLVDQGR DV SHUGDV GH SUHQKH] QRV
SHUtRGRV FURQROyJLFRV/ YHULILFRX0VH ~QLFD H
VLJQLILFDWLYD +3?3/38, LQFLGrQFLD QR *UXSR ,/ HQWUH
44 H 53 GLDV GH JHVWDomR +7DEHOD 4,/ UHVXOWDGR TXH
SRGH VHU H[SOLFDGR SRU XPD SURYiYHO DGYHUVLGDGH GH
PHLR DPELHQWH XWHULQR/ RX PHVPR GH RYLGXWR
+*,17+(5 HW DO1/ 4<;8> %$// ) :22'6/ 4<;:,1
$LQGD TXH GH PRGR HVSHFXODWLYR/ HVVH UHVXOWDGR
SRGH WDPEpP VHU H[SOLFDGR/ HP SDUWH/ SRU XPD
SRVVtYHO RFRUUrQFLD GH DQRPDOLDV FURPRVV{PLFDV H
GHIHLWRV PRUIROyJLFRV QR HPEULmR +%28,( )
%28,(/ 4<:9> %/8(/ 4<;4,1 &RQWXGR/ XP HIHLWR
QHJDWLYR GH DQRPDOLDV FURPRVV{PLFDV DGYLQGDV GD
VHQLOLGDGH GH JDPHWDV +%/8(/ 4<;4, SRGHULD VHU
DIDVWDGR/ XPD YH] TXH/ SHOR FRQWUROH IROLFXODU/ DV
pJXDV HUDP LQVHPLQDGDV FRP VrPHQ IUHVFR SUy[LPR
j RYXODomR1

$ LQFLGrQFLD WRWDO GH SHUGDV GH SUHQKH]
REVHUYDGD QHVWH WUDEDOKR/ GH ;/86( +6;2778, SDUD R
SHUtRGR GH 44 D 83 GLDV +7DEHOD 4,/ p LQIHULRU j
UHODWDGD SRU :22'6 HW DO1 +4<;:,/ RV TXDLV/ DR
DYDOLDUHP 88< JHVWDo}HV QmR JHPHODUHV/ FRQVWDWDUDP

45/85( GH SHUGDV +:3288<, HQWUH 47 H 89 GLDV1
7DPEpP )(55(,5$ HW DO1 +4<<<, H /23(6 HW DO1
+4<<6, UHODWDUDP LQFLGrQFLD PDLV HOHYDGD GH SHUGDV
FRPSDUDGD j REVHUYDGD QHVWH WUDEDOKR1 (VVDV
GLIHUHQoDV GHYHP HVWDU UHODFLRQDGDV j
KHWHURJHQHLGDGH GRV DQLPDLV LQYHVWLJDGRV SHORV
DXWRUHV VXSUDFLWDGRV/ QR TXH GL] UHVSHLWR j VD~GH GR
WUDWR UHSURGXWLYR H LGDGH GRV DQLPDLV/ QmR SRGHQGR
VHU GHVFDUWDGD XPD SRVVtYHO LQIOXrQFLD GD
YDULDELOLGDGH H[LVWHQWH QD DVVLVWrQFLD FOtQLFD
YHWHULQiULD UHFHELGD SHORV GLYHUVRV KDUDV1

2V UHVXOWDGRV GRV H[DPHV XOWUD0
VRQRJUiILFRV HIHWXDGRV QHVWH HVWXGR/ SRU RFDVLmR GR
GLDJQyVWLFR GDV SHUGDV GH SUHQKH]/ VmR VHPHOKDQWHV
DRV UHODWDGRV SRU %$// +4<<6, H )(55(,5$ HW DO1
+4<<<,/ RX VHMD/ QRWRX0VH D SUHVHQoD GH SUHJDV
HQGRPHWULDLV WtSLFDV GD IDVH HVWURJrQLFD/
DFRPSDQKDGDV GH KLSRHFRJHQLFLGDGH RX PHVPR
DXVrQFLD GR FRUSR O~WHR QR 53R GLD/ DOpP GH
VXEGHVHQYROYLPHQWR GR HPEULmR H DXVrQFLD GH
EDWLPHQWRV FDUGtDFRV HP WRUQR GR 63R GLD1 )RL
REVHUYDGR TXH DV pJXDV FRP YHVtFXOD HPEULRQiULD QR
63R GLD H FXMRV HPEUL}HV GHQRWDYDP DXVrQFLD GH
EDWLPHQWRV FDUGtDFRV/ DLQGD PDQWLQKDP R W{QXV
XWHULQR/ RFRUUrQFLD WDPEpP FLWDGD SRU *,17+(5 HW
DO1 +4<;8,1 3RUpP/ D DXVrQFLD RX GLPLQXLomR GR
W{QXV XWHULQR QHVVHV DQLPDLV ILFRX HYLGHQFLDGD QR
H[DPH VHJXLQWH/ HIHWXDGR QR 73R GLD/ UHIOHWLQGR XPD
SURYiYHO GLPLQXLomR QRV QtYHLV GH SURJHVWHURQD1
(PERUD QmR H[LVWDP LQIRUPDo}HV GHILQLWLYDV VREUH
DV FRQFHQWUDo}HV LGHDLV GH SURJHVWHURQD QHFHVViULDV
DR GHVHQYROYLPHQWR GD SUHQKH]/ FRQFHQWUDo}HV
SODVPiWLFDV LQDGHTXDGDV WrP VLGR DVVRFLDGDV j
PRUWH HPEULRQiULD +'28*/$6 HW DO1/ 4<;8>
*,17+(5 HW DO1/ 4<;8,1 1HVVH VHQWLGR/ '28*/$6
HW DO1 +4<;8, SURSXVHUDP TXH QtYHLV GH SURJHVWHURQD
DEDL[R GH 5/8QJ2P" HP WRUQR GR 45R GLD LQGLFDP
LQVXILFLrQFLD O~WHD H LQYLDELOLGDGH GD JHVWDomR1
%$// ) :22'6 +4<;:, FLWDP TXH/ QR FDVR GH
LQVWLWXLU0VH XPD VXSOHPHQWDomR FRP HVVH KRUP{QLR/
SRGH RFRUUHU SURORQJDPHQWR GH XPD SUHQKH] Mi
FRQGHQDGD/ DGLDQGR0VH DVVLP R UHWRUQR DR FLR H QRYD

FREHUWXUD GR DQLPDO1 1R SUHVHQWH HVWXGR/ QmR
IRUDP HIHWXDGDV GRVDJHQV GH SURJHVWHURQD TXH
SRGHULDP FRQWULEXLU SDUD HOXFLGDU DV SHUGDV GH
SUHQKH]1

2V tQGLFHV GH SHUGDV QmR GLIHULUDP
HVWDWLVWLFDPHQWH +3!3/38, HQWUH pJXDV IDOKDGDV/
SRWUDQFDV H SDULGDV +7DEHOD 5,/ j VHPHOKDQoD
GRV UHVXOWDGRV GH :22'6 HW DO1 +4<;:, H
&+(9$/,(50&/e0(17 +4<;<,/ TXH GD
PHVPD IRUPD QmR FRQVWDWDUDP GLIHUHQoDV
VLJQLILFDWLYDV QRV tQGLFHV GH SHUGDV HP IXQomR
GR VWDWXV UHSURGXWLYR1 $ LQFLGrQFLD GH SHUGDV
GDV pJXDV SDULGDV ILFRX DEDL[R GD HQFRQWUDGD

7DEHOD 4 0 ËQGLFHV GH SHUGDV GH SUHQKH] HP GLIHUHQWHV SHUtRGRV GD JHVWDomR1

3HUtRGRV GD JHVWDomR 1� GH SHUGDV2SUHQKH] 1� GH SHUGDV2SHUGDV WRWDLV

*UXSR , +44053 GLDV, 57 2 778 +8/6<(, 57 2 6; +96/49(,D
*UXSR ,, +54063 GLDV, : 2 778 +4/8:(, : 2 6; +4;/75(,E
*UXSR ,,, +64073 GLDV, 8 2 778 +4/45(, 8 2 6; +46/49(,E
*UXSR ,9 +74083 GLDV, 5 2 778 +3/77(, 5 2 6; + 8/59(,E

7RWDO 6; 2 778 +;/86(, 6; 2 6; +433/3(,

+D/ E, OHWUDV GLVWLQWDV QD FROXQD GLIHUHP HVWDWLVWLFDPHQWH SHOR WHVWH GH χ5 HP
QtYHO GH 8(1
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SRU :22'6 HW DO1 +4<;:, GH 47(/ QmR VH
HYLGHQFLDQGR/ FRQWXGR/ XP HIHLWR EHQpILFR GDV
ODYDJHQV XWHULQDV H DSOLFDo}HV GH R[LWRFLQD1 1R
WUDEDOKR GH &+(9$/,(50&/e0(17 +4<;<,/ IRL
REVHUYDGR tQGLFH GH SHUGDV GH 9/8(/ VHP D DGRomR
GD UHIHULGD PHWRGRORJLD1 5HIHUHQWH jV pJXDV
IDOKDGDV/ R tQGLFH GH SHUGDV GH 8/89( +424;, p EHP
LQIHULRU DR UHODWDGR SRU :22'6 HW DO1 +4<;:, GH
47( +4<246<, SDUD pJXDV QHVWH PHVPR VWDWXV
UHSURGXWLYR1 (VVHV UHVXOWDGRV SRGHP VHU DWULEXtGRV
DR IDWR GH WHUHP HVVHV DXWRUHV WUDEDOKDGR FRP
DQLPDLV FRQVLGHUDGRV LQIpUWHLV SRU GXDV RX PDLV
HVWDo}HV GH PRQWD/ EHP FRPR SRU WUDWDU0VH GH pJXDV
GH GLYHUVDV UDoDV H RULJHQV/ DR FRQWUiULR GRV DQLPDLV
XWLOL]DGRV QR SUHVHQWH HVWXGR1 7DPEpP QmR VH
REVHUYDUDP GLIHUHQoDV VLJQLILFDWLYDV +3!3/38, HQWUH
RV tQGLFHV GH SHUGDV GH SUHQKH] YHULILFDGRV QR FLR
GR SRWUR H QR FLR VXEVHT�HQWH +7DEHOD 6,/ TXH HVWmR
DEDL[R GDTXHOHV UHODWDGRV SRU :22'6 HW DO1 +4<;:,
GH 44( H 45(/ UHVSHFWLYDPHQWH1 (VVH UHVXOWDGR
UDWLILFD DV FRQGLo}HV DGHTXDGDV GH IHUWLOLGDGH HP
TXH VH HQFRQWUDYDP DV pJXDV SDULGDV XWLOL]DGDV QR
SUHVHQWH WUDEDOKR/ TXDQGR GDV LQVHPLQDo}HV
HIHWXDGDV QR FLR GR SRWUR1

3RGH0VH YHULILFDU QD WDEHOD 7 TXH RV
tQGLFHV GH SHUGDV HP IXQomR GDV GLIHUHQWHV IDL[DV
HWiULDV QmR GLIHULUDP HVWDWLVWLFDPHQWH +3!3/38,1
&RQWXGR/ HYLGHQFLRX0VH XPD WHQGrQFLD GRV
LQGLYtGXRV DFLPD GH 45 DQRV D WHUHP IHUWLOLGDGH PDLV
EDL[D/ TXDQGR FRPSDUDGDV DV SHUGDV GHVWD IDL[D
HWiULD FRP DV GHPDLV1 (VWH DFKDGR FRQFRUGD FRP R
UHSRUWDGR SRU :22'6 HW DO1 +4<;:, TXH/ DSyV

OHYDQWDPHQWR HIHWXDGR HP YiULRV KDUDV/ FRQVWDWDUDP
XPD HOHYDomR GLUHWD H FRQWtQXD GH SHUGDV GH SUHQKH]
HP pJXDV DFLPD GH 46 DQRV1 (VWXGRV HP KXPDQRV
LQGLFDP TXH IDWRUHV LQWUtQVHFRV/ FRPR DQRPDOLDV
FURPRVV{PLFDV/ SDUHFHP LQFUHPHQWDU0VH FRP R
DXPHQWR GD LGDGH +%28,( ) %28,(/ 4<:9,1 'H
DFRUGR FRP :22'6 HW DO1 +4<;:, H %$// +4<<6, R
PHVPR GHYH RFRUUHU HP HT�LQRV/ GH WDO PRGR TXH
TXDQWR PDLV YHOKD D pJXD/ PDLRU D FKDQFH GHVVHV
IDWRUHV FDXVDUHP D SHUGD GD SUHQKH]1

&21&/862

2V tQGLFHV GH SHUGD GH SUHQKH]
YHULILFDGRV QHVWH HVWXGR VmR VHPHOKDQWHV DRV
UHSRUWDGRV QD OLWHUDWXUD/ LQGLFDQGR XP SHUtRGR GH
PDLRU VXVFHWLELOLGDGH HQWUH D VHJXQGD H WHUFHLUD
VHPDQDV GH JHVWDomR1

)217(6 '( $48,6,d2

D2UDVWLQD1 +RHFKVW 5RXVVHO 9HW 61$1 5LR GH -DQHLUR/ 5-1

5()(5Ç1&,$6 %,%/,2*5È),&$6

%$/// %1$1 (PEULRQLF GHDWK LQ PDUHV1 ,Q= 0F.,1121/ $121/
9266/ -1/1 (TXLQH UHSURGXFWLRQ1 3KLODGHOSKLD = /HD )
)HELJHU/ 4<<61 &DS1 941 S184:08641

%$/// %1$1/ /,77/(/ 7191/ +,//0$1/ 51%1/ HW DO1 3UHJQDQF\
UDWHV DW GD\V 5 DQG 47 DQG HVWLPDWHG HPEU\RQLF ORVV UDWHV
SULRU WR GD\ 47 LQ QRUPDO DQG VXEIHUWLOH PDUHV1
7KHULRJHQRORJ\/ Y159/ S1944094</ 4<;91

%$/// %1$1/ :22'6/ *1/1 (PEU\RQLF ORVV DQG HDUO\
SUHJQDQF\ ORVV LQ WKH PDUH1 &RPSHQGLXP RQ &RQWLQXLQJ
(GXFDWLRQ/ Y1</ S178<07:3/ 4<;:1

%/8(/ 01*1 $ FLWRJHQHWLFDO VWXG\ RI SUHQDWDO ORVV LQ WKH PDUH1
7KHULRJHQRORJ\/ Y148/ S15<8063</ 4<;41

%28,(/ -1*1/ %28,(/ $1 &KURPRVRPH DQRPDOLHV LQ HDUO\
VSRQWDQHRXV DERUWLRQ= WKHLU FRQVHTXHQFHV RQ HDUO\
HPEU\RJHQHVLV1 &XUUHQW 7RSLFV LQ 3DWKRORJ\/ Y195/ S14<60
53;/ 4<:91

7DEHOD 5 0 ËQGLFHV GH SHUGDV GH SUHQKH] GH DFRUGR FRP R VWDWXV
UHSURGXWLYR1

6WDWXV UHSURGXWLYR 1~PHUR GH pJXDV 1~PHUR GH SHUGDV (

)DOKDGDV 4; 424; 8/89D
3RWUDQFDV 8; 628; 8/4:D
3DULGDV 69< 67269< </54D

7RWDO 778 6;2778 ;/86

+D, OHWUDV LJXDLV LQGLFDP TXH QmR KRXYH GLIHUHQoD VLJQLILFDWLYD +3 !
3/38,1

7DEHOD 6 0 ËQGLFHV GH SHUGDV GH SUHQKH] GH DFRUGR FRP D
FODVVLILFDomR GR FLR1

&ODVVLILFDomR GR FLR 1~PHUR GH pJXDV 1~PHUR GH SHUGDV (

&LR GR SRWUR 58; 56 ;/<4D
&LR VXEVHT�HQWH 444 44 </<3D

7RWDO 69< 67 </54

+D, OHWUDV LJXDLV LQGLFDP TXH QmR KRXYH GLIHUHQoD VLJQLILFDWLYD +3 !
3/38,1

7DEHOD 7 0 ËQGLFHV GH SHUGDV GH SUHQKH] SRU IDL[DV HWiULDV1

)DL[DV HWiULDV
+DQRV,

1~PHUR GH pJXDV 1~PHUR GH SHUGDV (

608 448 ; 9/<8D
90; 47; 45 ;/43D
< ± 44 45: 43 :/;:D
!45 88 ; 47/87D

7RWDO 778 6; ;/86

+D, OHWUDV LJXDLV LQGLFDP TXH QmR KRXYH GLIHUHQoD VLJQLILFDWLYD +3
! 3/38,1



,QFLGrQFLD GH SHUGD GH SUHQKH] DWp R 83� GLD HP pJXDV TXDUWR GH PLOKD1

&LrQFLD 5XUDO/ Y1 65/ Q1 7/ 53351

97:

&+(9$/,(50&/e0(17/ )1 3UHJQDQF\ ORVV LQ WKH PDUH1
$QLPDO 5HSURGXFWLRQ 6FLHQFH/ Y153/ S15640577/ 4<;<1

'28*/$6/ 51+1/ %8516/ 31-1/ +(56+0$1/ /1 3K\VLRORJLFDO
DQG FRPPHUFLDO SDUDPHWHUV IRU SURGXFLQJ SURJHQ\ IURP
VXEIHUWLOH PDUHV E\ HPEU\R WUDQVIHU1 (TXLQH 9HWHULQDU\
-RXUQDO/ 6XSSO1 6/ S14440447/ 4<;81

'8 3/(66,6/ -1/1 6RPH REVHUYDWLRQV DQG GDWD LQ 7KRURXJKEUHG
EUHHGLQJ1 -RXUQDO RI 6RXWK $IULFDQ 9HWHULQDU\ 0HGLFDO
$VVRFLDWLRQ/ Y168/ S15480554/ 4<971

)(55(,5$/ -1%131/ 3,1+2/ 71*1/ 6$1726/ 0151&1/ HW DO1
,QFLGrQFLD H FDUDFWHUL]DomR XOWUD0VRQRJUiILFD GD PRUWH
HPEULRQiULD HP pJXDV GD UDoD FDPSROLQD1 5HYLVWD %UDVLOHLUD
GH 5HSURGXomR $QLPDO/ Y156/ S15350 536/ 4<<<1

*,17+(5/ 21-1/ *$5&,$/ 01&1/ %(5*)(/7/ '151 (PEU\RQLF
ORVV LQ PDUHV= 3UHJQDQF\ UDWH / OHQJWK RI LQWHURYXODWRU\ LQWHUYDOV
DQG SURJHVWHURQH FRQFHQWUDWLRQV DVVRFLDWHG ZLWK ORVV GXULQJ
GD\V 44 WR481 7KHULRJHQRORJ\/ Y157/ S173<074:/ 4<;81

/23(6/ 01'1/ 3$3$/ )121/ 35(67(6/ 11&1/ HW DO1 0RUWH
HPEULRQiULD SUHFRFH HP pJXDV= $VSHFWRV FOtQLFRV H
KRUPRQDLV1 ,Q= &21*5(662 %5$6,/(,52 '(
5(352'8d2 $1,0$// 431/ 4<<6/ %HOR +RUL]RQWH1
$QDLV111 %HOR +RUL]RQWH = &%5$/ 4<<61 Y15/ S156406;31

0F.,1121/ $121/ 648,5(6/ (1/1/ 3,&.(77/ %1:1 (TXLQH
UHSURGXFWLYH XOWUDVRQRJUDSK\1 &RORUDGR 6WDWH 8QLYHUVLW\1
$QLPDO 5HSURGXFWLRQ /DERUDWRU\1 4<;;1 S16:0731 +%XOOHWLQ
Q17,1

3$/0(5/ (1/ '5,$1&2857/ 01$1 8VH RI XOWUDVRQLF
HFKRJUDSK\ LQ HTXLQH J\QHFRORJ\1 7KHULRJHQRORJ\/ Y146/
S15360549/ 4<;31

:22'6/ *1/1/ %$.(5/ &1%1/ %$/':,1/ -1/1/ HW DO1 (DUO\
SUHJQDQF\ ORVV LQ EURRGPDUHV1 -RXUQDO RI 5HSURGXFWLRQ
DQG )HUWLOLW\/ 6XSSO1 68/ S1788078</ 4<;:1


