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6mR GHVFULWRV TXDWUR FDVRV GD VtQGURPH
FLVWDGHQRFDUFLQRPD UHQDO±GHUPDWRILEURVH QRGXODU HP 3DVWRU
$OHPmR1 7RGRV HUDP FmHV PDFKRV/ FRP LGDGHV HQWUH 9 H 43 DQRV1
2V DVSHFWRV FOtQLFRV LQFOXtDP KHPDW~ULD H UHWHQomR XULQiULD/
HPDJUHFLPHQWR SURJUHVVLYR/ DQRUH[LD/ Y{PLWR/ SROLGLSVLD H
GLILFXOGDGH UHVSLUDWyULD1 (P XP DQLPDO/ IRUDP REVHUYDGRV
P~OWLSORV QyGXORV UHFLGLYDQWHV QD SHOH1 7UrV FmHV WLYHUDP PRUWH
HVSRQWkQHD H XP IRL VXEPHWLGR j HXWDQiVLD1 2V SULQFLSDLV
DFKDGRV GH QHFURSVLD LQFOXtUDP QyGXORV PXOWLIRFDLV RX
FRDOHVFHQWHV QD SHOH H P~OWLSORV QyGXORV/ PXLWDV YH]HV FtVWLFRV/
HP DPERV RV ULQV1 1D DYDOLDomR KLVWROyJLFD/ REVHUYDUDP0VH
GHUPDWRILEURVH QRGXODU QD SHOH H FLVWRV/ KLSHUSODVLD/ GLVSODVLD H
QHRSODVLD GH FpOXODV HSLWHOLDLV GRV W~EXORV UHQDLV1 $V QHRSODVLDV
IRUDP FODVVLILFDGDV FRPR FLVWDGHQRPD HP XP GRV FDVRV H FRPR
FLVWDGHQRFDUFLQRPD QRV RXWURV WUrV1 0HWiVWDVHV IRUDP
REVHUYDGDV HP GRLV FDVRV= QR ItJDGR/ QR EDoR H QR SXOPmR HP XP
FmR H QR OLQIRQRGR UHQDO HP RXWUR1

3DODYUDV0FKDYH= GRHQoDV GH FmR/ 3DVWRU $OHPmR/ QHRSODVLDV/
ULP/ GHUPDWRILEURVH QRGXODU/ SHOH/ GRHQoDV
KHUHGLWiULDV1

6800$5<

5HQDO F\VWDGHQRFDUFLQRPD±QRGXODU GHUPDWRILEURVLV
V\QGURPH RI *HUPDQ VKHSKHUG DUH GHVFULEHG LQ IRXU 9 WR 430\HDU0
ROG PDOH GRJV1 &OLQLFDO ILQGLQJV LQFOXGHG KHPDWXULD DQG XULQDU\
UHWHQWLRQ/ SURJUHVVLYH ZHLJKW ORVV/ SRO\GLSVLD/ DQRUH[LD/ YRPLWLQJ/
DQG UHVSLUDWRU\ GLVWUHVV1 6HYHUDO UHFXUUHQW VNLQ QRGXOHV ZHUH
REVHUYHG LQ RQH RI WKH GRJV1 7KUHH GRJV GLHG VSRQWDQHRXVO\ DQG
RQH ZDV HXWKDQDWL]HG1 0DLQ JURVV ILQGLQJV LQFOXGHG PXOWLIRFDO WR

FRDOHVFHQW VNLQ QRGXOHV DQG PXOWLSOH QRGXOHV/ PRVWO\ F\VWLF/ LQ
ERWK NLGQH\V1 0LFURVFRSLFDOO\ WKHUH ZDV QRGXODU GHUPDWRILEURVLV
LQ WKH VNLQ DQG UHQDO F\VWV/ G\VSODVWLF/ K\SHUSODVWLF DQG QHRSODVWLF
FKDQJHV RI WKH UHQDO WXEXODU HSLWKHOLXP1 7KH QHRSODVPV ZHUH
FODVVLILHG DV F\VWDGHQRPD LQ RQH FDVH DQG F\VWDGHQRFDUFLQRPD LQ
WKH RWKHU WKUHH1 7KHUH ZHUH PHWDVWDVHV LQ WKH OLYHU/ VSOHHQ DQG
OXQJ RI RQH GRJ DQG LQ WKH UHQDO O\PSK QRGH LQ DQRWKHU RQH1

.H\ ZRUGV= GLVHDVHV RI GRJ/ *HUPDQ VKHSKHUG/ QHRSODVLD/
NLGQH\/ QRGXODU GHUPDWRILEURVLV/ VNLQ/ KHUHGLWDU\
GLVRUGHUV1

,1752'8d2

1HRSODVLDV UHQDLV SULPiULDV VmR UDUDV HP
WRGRV RV DQLPDLV GRPpVWLFRV +1,(/6(1 )
028/721/ 4<<3> 0$;,(/ 4<<6,1 6XD IUHT�rQFLD
YDULD HQWUH DV HVSpFLHV DQLPDLV H/ HP FmHV/
UHSUHVHQWD GH 3/6(±4/3( GH WRGDV DV QHRSODVLDV
SULPiULDV +%$6.,1 ) 'H3$2/,/ 4<::> 1,(/6(1
) 028/721/ 4<<3,1 8PD FRQGLomR HVSHFLDO/ HP
TXH FLVWDGHQRFDUFLQRPDV UHQDLV +&5, PXOWLIRFDLV H
ELODWHUDLV RFRUUHP FRQFRPLWDQWHPHQWH FRP
GHUPDWRILEURVH QRGXODU +'1, JHQHUDOL]DGD H/ QDV
IrPHDV/ FRP P~OWLSORV OHLRPLRPDV XWHULQRV/ WHP
VLGR GHVFULWD FRPR GRHQoD UDUD H KHUHGLWiULD HP
FmHV/ RFRUUHQGR TXDVH TXH H[FOXVLYDPHQWH QD UDoD
3DVWRU $OHPmR +687(5 HW DO1/ 4<;6> /,80 )02(/
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4<;8> &26(1=$ ) 6((/</ 4<;9> *,/%(57 HW
DO1/ 4<<3> 9,/$)5$1&$ HW DO1/ 4<<7> 02( )
/,80/ 4<<:D/E> :(,66 ) 7(,).(/ 4<<<> 02( HW
DO1/ 5333,1 2V VLQDLV FOtQLFRV DSUHVHQWDGRV SHORV FmHV
DIHWDGRV VmR/ PXLWDV YH]HV/ LQHVSHFtILFRV H LQFOXHP
DSDWLD/ DQRUH[LD/ HPDJUHFLPHQWR SURJUHVVLYR/
SROLGLSVLD/ Y{PLWR/ GLDUUpLD H RXWURV VLQDLV GH XUHPLD
H GHSHQGHP GD H[WHQVmR GR HQYROYLPHQWR UHQDO
+/,80 )02(/ 4<;8> &26(1=$ ) 6((/</ 4<;9>
./(,1 HW DO1/ 4<;;> 1,(/6(1 ) 028/721/
4<<3> 02( ) /,80/ 4<<:D,1 +HPDW~ULD/ XP GRV
DVSHFWRV FOtQLFRV PDLV FRQVLVWHQWHPHQWH DVVRFLDGRV D
FDUFLQRPDV UHQDLV HP KXPDQRV/ QmR p FRPXPHQWH
UHODWDGD QRV FmHV DIHWDGRV +&26(1=$ ) 6((/</
4<;9> 02( ) /,80/ 4<<:D,1 $V OHV}HV QRGXODUHV
GD SHOH/ VH ORFDOL]DGDV HQWUH RV GtJLWRV H DV
DOPRIDGDV GLJLWDLV FDXVDP/ PXLWDV YH]HV/
FODXGLFDomR +&26(1=$ ) 6((/</ 4<;9>
*,/%(57 HW DO1/ 4<<3> 6&277 HW DO1/ 4<<9,1 2V
QyGXORV/ JHUDOPHQWH GH 3/8 D 8/3FP GH GLkPHWUR/
ORFDOL]DP0VH SULPDULDPHQWH QD SRUomR GLVWDO GRV
PHPEURV/ PDV WDPEpP SRGHP VHU REVHUYDGRV QD
FDEHoD H QR WURQFR1 1D PDLRULD GDV YH]HV/ RV
QyGXORV VmR UHFREHUWRV SRU SHOH QRUPDO/ HPERUD
SRVVDP RFRUUHU DORSHFLD/ KLSHUSLJPHQWDomR H
XOFHUDomR +687(5 HW DO1/ 4<;6> 6&277 HW DO1/ 4<;7>
&26(1=$ ) 6((/</ 4<;9> *,/%(57 HW DO1/
4<<3> 6&277 HW DO1/ 4<<9,1

$V OHV}HV REVHUYDGDV QD QHFURSVLD
FRPSUHHQGHP P~OWLSORV QyGXORV FXWkQHRV ILUPHV
GLDJQRVWLFDGRV FRPR QHYRV GH FROiJHQR RX
GHUPDWRILEURVH/ OHV}HV UHQDLV FtVWLFDV ELODWHUDLV/ GH
WDPDQKR YDULiYHO H WLSLFDPHQWH P~OWLSODV/ H
OHLRPLRPDV P~OWLSORV QR ~WHUR +/,80 ) 02(/
4<;8> &26(1=$ ) 6((/</ 4<;9> *,/%(57 HW
DO1/ 4<<3> 9,/$)5$1&$ HW DO1/ 4<<7> 02( )
/,80/ 4<<:D,1 0HWiVWDVHV HP OLQIRQRGRV HVWHUQDO
FUDQLDO/ SDUDyUWLFR/ UHQDO H EURQTXLDLV/ ItJDGR/
SXOPmR/ VXSHUItFLHV VHURVDV +SOHXUD/ SHULW{QLR,/ EDoR/
SkQFUHDV H RVVRV WrP VLGR UHODWDGDV +687(5 HW DO1/
4<;6> &26(1=$ ) 6((/</ 4<;9> 02( ) /,80/
4<<:D,1

2 H[DPH KLVWROyJLFR GR FyUWH[ UHQDO
PRVWUD FLVWRV QmR0QHRSOiVLFRV TXH SRGHP FKHJDU D
58FP GH GLkPHWUR H FRQWrP OtTXLGR FODUR D PDUURP
HVFXUR/ QyGXORV KLSHUSOiVLFRV H GLVSOiVLFRV/
DGHQRPDV H FLVWDGHQRFDUFLQRPDV1 7HP VLGR GHVFULWD
XPD YDULDQWH RQFRFtWLFD LQFRPXP GH FDUFLQRPD
UHQDO FURPRItOLFR0HRVLQRItOLFR QRV DQLPDLV DIHWDGRV
SHOD VtQGURPH &52'1 +9,/$)5$1&$ HW DO1/
4<<7,1 2V QyGXORV GD SHOH FRQVLVWHP GH ILEUDV
FROiJHQDV GHQVDV HQWUHPHDGDV SRU ILEUREODVWRV
QRUPDLV HVSDUVRV> RV WXPRUHV XWHULQRV VmR
OHLRPLRPDV FDUDFWHUL]DGRV KLVWRORJLFDPHQWH SRU

IHL[HV HQWUHODoDQWHV GH FpOXODV PXVFXODUHV OLVDV
+/,80 )02(/ 4<;8>02( ) /,80/ 4<<:D,1

$ VtQGURPH &52'1 p GH RULJHP
KHUHGLWiULD DXWRVV{PLFD GRPLQDQWH/ GH SHQHWUkQFLD
FRPSOHWD +-Ï1$6'Ï77,5 HW DO1/ 5333,1 6HJXQGR
:(,66 ) 7(,).( +4<<<,/ DIHWD VRPHQWH RV
GHVFHQGHQWHV GR FUX]DPHQWR GH ³-XWWD YRQ &RORQLD
$JULSSLQD´ H ³)UHG ]X GHQ VLHEHQ )DXOHQ´ +4<83,1 e
XP GRV SRXFRV H[HPSORV GH WXPRUHV KHUHGLWiULRV GH
RFRUUrQFLD QDWXUDO HP PDPtIHURV QmR0KXPDQRV/ QmR
KDYHQGR FRUUHVSRQGrQFLD H[DWD GHVVD FRQGLomR HP
SHVVRDV/ PDV RV SDGU}HV FOtQLFRV OHPEUDP
HQIHUPLGDGHV DVVRFLDGDV D PXWDo}HV HP JHQHV
VXSUHVVRUHV WXPRUDLV +-Ï1$6'Ï77,5 HW DO1/ 5333,1
5HODWRV UHFHQWHV VREUH R PDSHDPHQWR JHQpWLFR GH
&52'1 ORFDOL]DQGR R JHQH HP XPD SHTXHQD UHJLmR
GR FURPRVVRPR FDQLQR 8 GHVFUHYHP HVVD VtQGURPH
WXPRUDO FRPR VHQGR D SULPHLUD HP PDPtIHURV D VHU
PDSHDGD HP XPD HVSpFLH GLIHUHQWH GD KXPDQD H GD
PXULQD +-Ï1$6'Ï77,5 HW DO1/ 5333,1 (VVHV DXWRUHV
VXJHUHP TXH &52'1 p FDXVDGD SRU XP JHQH
VXSUHVVRU WXPRUDO QmR LGHQWLILFDGR DQWHULRUPHQWH RX
SRU XP JHQH DQWHULRUPHQWH LGHQWLILFDGR FRP
DVVRFLDomR GHVFRQKHFLGD FRP VtQGURPHV WXPRUDLV
KHUHGLWiULDV1

'HVFUHYHP0VH TXDWUR FDVRV GH &52'1 HP
FmHV GD UDoD 3DVWRU $OHPmR QHFURSVLDGRV QD 6HomR
GH 3DWRORJLD 9HWHULQiULD GD 8QLYHUVLGDGH )HGHUDO GH
6DQWD 0DULD +8)60, QR SHUtRGR GH 4<<7±5333/ FRP
FDUDFWHUL]DomR GR TXDGUR FOtQLFR/ GRV DFKDGRV GH
QHFURSVLD H GH KLVWRSDWRORJLD1 2 WUDWDPHQWR H D
LPSRUWkQFLD GD SURILOD[LD GD VtQGURPH WDPEpP VmR
GLVFXWLGRV1

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

(QWUH 4<<7 H 5333/ IRUDP GLDJQRVWLFDGRV
TXDWUR FDVRV GH QHRSODVLDV UHQDLV DVVRFLDGDV D
QyGXORV FXWkQHRV HP FmHV 3DVWRU $OHPmR1 3DUD
GHWHUPLQDU D QDWXUH]D HVSHFtILFD GHVVDV OHV}HV H VXD
SUHYDOrQFLD HQWUH RV FmHV GHVVD UDoD QHFURSVLDGRV
QHVWH SHUtRGR/ IRL UHDOL]DGD XPD UHYLVmR GRV
DUTXLYRV GR 6HWRU GH 3DWRORJLD 9HWHULQiULD GD
8QLYHUVLGDGH )HGHUDO GH 6DQWD 0DULD HP TXH VH
YHULILFRX R Q~PHUR GH FmHV GD UDoD 3DVWRU $OHPmR
QHFURSVLDGRV H D LGDGH/ R VH[R/ RV VLQDLV FOtQLFRV H DV
OHV}HV PDFUR H PLFURVFySLFDV REVHUYDGDV HP
DQLPDLV DIHWDGRV1

5(68/7$'26

1R SHUtRGR HVWXGDGR/ TXDWUR GH 436
+6/;;(, FmHV QHFURSVLDGRV GD UDoD 3DVWRU $OHPmR/
WRGRV PDFKRV/ DSUHVHQWDYDP WXPRUHV UHQDLV
PXOWLIRFDLV H ELODWHUDLV FRQFRPLWDQWHPHQWH FRP
GHUPDWRILEURVH QRGXODU JHQHUDOL]DGD +7DEHOD 4,1
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1D QHFURSVLD/ D SHOH GRV TXDWUR DQLPDLV
DSUHVHQWDYD QyGXORV PXOWLIRFDLV D FRDOHVFHQWHV GH
3/5 D 6 FP GH GLkPHWUR/ GH FRQVLVWrQFLD ILUPH/
DOJXQV UHFREHUWRV SRU SHOH tQWHJUD/ RXWURV FRP
DORSHFLD RX XOFHUDomR +)LJXUD 4,1 $ VXSHUItFLH GH
FRUWH HUD OLVD/ HVEUDQTXLoDGD RX HQHJUHFLGD1 2V
QyGXORV HUDP GLVWULEXtGRV QD FDEHoD H QRV PHPEURV/
SULQFLSDOPHQWH QRV PHPEURV SpOYLFRV1 2 FmR 4
DSUHVHQWDYD HGHPD VXEFXWkQHR GLIXVR HQWUHPHDGR
SRU iUHDV HVEUDQTXLoDGDV H ILODPHQWRVDV QR PHPEUR
SRVWHULRU GLUHLWR1 2V ULQV GRV FmHV 4 H 5 HVWDYDP
DFHQWXDGDPHQWH DXPHQWDGRV GH YROXPH/ FRP
WDPDQKRV YDULDQGR GH 49[45[8FP D 63[55[:FP1
7RGRV RV DQLPDLV DSUHVHQWDYDP P~OWLSORV QyGXORV
GH FRQVLVWrQFLD IOXWXDQWH/ GH 3/5 D 9FP GH GLkPHWUR/
TXH SURWUXtDP QD VXSHUItFLH FDSVXODU GR ULP1 1D
VXSHUItFLH GH FRUWH KDYLD FLVWRV GH DWp 8FP GH
GLkPHWUR FRQWHQGR OtTXLGR OtPSLGR RX PDUURP

DYHUPHOKDGR +)LJXUD 5,1 1R FmR 7/
KDYLD 41533P" GH VDQJXH QD FDYLGDGH
SHULWRQHDO DVVRFLDGR j UXSWXUD GH XP
GRV FLVWRV1 (VVH PHVPR DQLPDO
DSUHVHQWDYD QyGXORV WXPRUDLV
HVEUDQTXLoDGRV ILUPH0HOiVWLFRV QR
ItJDGR H QR EDoR H R FmR 5/ QR
OLQIRQRGR UHQDO1

1R H[DPH PLFURVFySLFR GD
SHOH/ REVHUYDYDP0VH QyGXORV GH
SUROLIHUDomR H[XEHUDQWH H LUUHJXODU GH
ILEUDV FROiJHQDV QD GHUPH1 (P DOJXQV
FRUWHV/ KDYLD KLSHUSODVLD LUUHJXODU GD
HSLGHUPH FRP KLSHUTXHUDWRVH
RUWRTXHUDWyWLFD PRGHUDGD/ jV YH]HV
FRP LQFRQWLQrQFLD SLJPHQWDU/
XOFHUDomR GR HSLWpOLR H LQILOWUDGR
PRQRQXFOHDU1 3DQLFXOLWH QHFURVDQWH
FU{QLFD ORFDOPHQWH H[WHQVD IRL

REVHUYDGD QR PHPEUR SRVWHULRU GLUHLWR GR FmR 41
1RV ULQV/ KDYLD SUROLIHUDomR GH FpOXODV F~ELFDV
DUUDQMDGDV HP HVWUXWXUDV DGHQyLGHV/ WXEXODUHV RX
VyOLGDV1 $V FpOXODV WXPRUDLV HUDP PDLRUHV TXH DV
WXEXODUHV H WLQKDP FLWRSODVPD KRPRJrQHR H
IUDFDPHQWH HRVLQRItOLFR RX ILQDPHQWH JUDQXODU1 2V
Q~FOHRV HUDP UHGRQGRV RX RYDLV/ GH WDPDQKRV
YDULDGRV/ FRP FURPDWLQD ILQDPHQWH JUDQXODU RX
FRQGHQVDGD IRUPDQGR DJUHJDGRV PDLRUHV1 &RP
IUHT�rQFLD/ HUDP REVHUYDGDV JUDQGHV iUHDV FtVWLFDV
UHYHVWLGDV SRU HSLWpOLR F~ELFR DOWR IRUPDQGR
SURMHo}HV GLJLWLIRUPHV/ ORQJDV H WRUWXRVDV/ RULHQWDGDV
SDUD D OX] GRV FLVWRV/ TXH FRQWLQKDP VDQJXH/ IHQGDV
GH FROHVWHURO/ UHVWRV FHOXODUHV H PDFUyIDJRV FRP
FHUyLGH1 ([WHQVDV iUHDV GH QHFURVH H KHPRUUDJLD
RFRUULDP QR SDUrQTXLPD WXPRUDO1 $V QHRSODVLDV
IRUDP FODVVLILFDGDV FRPR FLVWDGHQRPD QR FmR 6 H
FRPR FLVWDGHQRFDUFLQRPD QRV RXWURV FDVRV1 +DYLD/
DLQGD/ JORPHUXORHVFOHURVH/ ILEURVH LQWHUVWLFLDO/

7DEHOD 4 0 &LVWDGHQRFDUFLQRPD UHQDO H GHUPDWRILEURVH QRGXODU HP FmHV 3DVWRU $OHPmR1
,GDGH H VLQDLV FOtQLFRV GRV TXDWUR FmHV DIHWDGRV1

&mR 3URWRFROR ,GDGH +DQRV, 6LQDLV FOtQLFRV

4 9Q0660<7 43 +HPDW~ULD> UHWHQomR XULQiULD> EH[LJD WHQVD H
DXPHQWDGD GH YROXPH1 (GHPD VXEFXWkQHR QR
PHPEUR SpOYLFR GLUHLWR10RUWH HVSRQWkQHD1

5 9Q05840<7 : (PDJUHFLPHQWR SURJUHVVLYR Ki XP PrV1 7RVVH H
GLVSQpLD1 +i WUrV GLDV QmR VH DOLPHQWDYD1 7HYH
Y{PLWR GRLV GLDV DQWHV10RUWH HVSRQWkQHD1

6 9Q0;80<9 ; 1yGXORV QD SHOH Ki GRLV DQRV1 5HWLUDGRV
FLUXUJLFDPHQWH SRU WUrV YH]HV/ DSUHVHQWDUDP
UHFLGLYDV1 2 SURSULHWiULR QmR VRXEH LQIRUPDU D
UHVSHLWR GD QDWXUH]D GRV UHVXOWDGRV GDV ELySVLDV1
(PERUD HVWLYHVVH FOLQLFDPHQWH HVWiYHO/ VRIUHX
HXWDQiVLD1

7 9Q05760<9 9 (VWDYD VROWR QR SiWLR/ SURFXUDQGR iJXD H FRP
UHVSLUDomR DFHQWXDGD1 2 SURSULHWiULR VDLX jV 45K H/
TXDQGR UHWRUQRX +48K,/ HQFRQWURX R FmR PRUWR1

)LJXUD 4 0 &LVWDGHQRFDUFLQRPD UHQDO H GHUPDWRILEURVH QRGXODU HP
FmHV 3DVWRU $OHPmR1 0~OWLSORV QyGXORV FXWkQHRV SH0
TXHQRV H ILUPHV QR PHPEUR WRUiFLFR GLUHLWR GH XP
3DVWRU $OHPmR DIHWDGR SHOD VtQGURPH QHRSOiVLFD1

)LJXUD 5 0 &LVWDGHQRFDUFLQRPD UHQDO H GHUPDWRILEURVH QRGXODU HP
FmHV 3DVWRU $OHPmR1 1D VXSHUItFLH GH FRUWH/ REVHUYD0VH
TXH R WXPRU RFXSD XP GRV SyORV GR ULP/ FRPSULPLQGR
D SHOYH1
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GLODWDomR GR HVSDoR XULQiULR/ FDOFLILFDomR GD
PHPEUDQD EDVDO WXEXODU H GD FiSVXOD GH %RZPDQ/
DFHQWXDGD DWURILD GRV W~EXORV FLUFXQMDFHQWHV H
SUHVHQoD GH FULVWDLV ELUUHIULQJHQWHV QD OX] GH
QXPHURVRV W~EXORV1

2 DVSHFWR KLVWROyJLFR GDV PHWiVWDVHV H GRV
WXPRUHV SULPiULRV HUD R PHVPR1 (PEROLDV WXPRUDLV
OLQIiWLFDV H YHQRVDV HUDP YLVWDV QR ItJDGR/ QR EDoR H
QRV SXOP}HV GR FmR 7 H QR OLQIRQRGR UHQDO GR FmR 51

1RV FmHV 4 H 5/ KDYLD OHV}HV UHODFLRQDGDV
j XUHPLD LQFOXLQGR SQHXPRSDWLD H JDVWURSDWLD
XUrPLFDV1 $FKDGRV LQFLGHQWDLV LQFOXtUDP
PHJDHV{IDJR/ FRUSR HVWUDQKR WXEXODU ILUPH GH
SOiVWLFR FRP FHUFD GH 53FP QR HVW{PDJR/
VHPLQRPD/ EURQFRSQHXPRQLD VXSXUDWLYD PXOWLIRFDO/
HQGRFDUGLRVH/ OLSRIXFVLQRVH QHXURQDO/ SURVWDWLWH
FU{QLFD/ H KLSHUSODVLDV DGUHQRFRUWLFDO/ GD
SDUDWLUHyLGH H FtVWLFD SURVWiWLFD1

',6&8662

$ SUHYDOrQFLD GH FmHV 3DVWRU $OHPmR TXH
DSUHVHQWDUDP D VtQGURPH FLVWDGHQRFDUFLQRPD UHQDO±
GHUPDWRILEURVH QRGXODU +&52'1, QHVVH UHODWR p
FRUURERUDGD SRU RXWURV DXWRUHV +/,80 ) 02(/
4<;8,/ VHQGR HVVD SUHYDOrQFLD PDLV DOWD TXH D
RFRUUrQFLD GH QHRSODVLDV UHQDLV SULPiULDV UHODWDGD
HP RXWUDV UDoDV +/8&.( ) .(//</ 4<:9>
%$6.,1 ) 'H3$2/,/ 4<::> 1,(/6(1 )
028/721/ 4<<3,1

$ PpGLD GH LGDGH GRV FmHV DIHWDGRV +;
DQRV, p D PHVPD GRV FmHV FRP WXPRUHV UHQDLV
SULPiULRV HVSRUiGLFRV +/8&.( ) .(//</ 4<:9>
%$6.,1 ) 'H3$2/,/ 4<::> 1,(/6(1 )
028/721/ 4<<3, RX DIHWDGRV SRU &52'1 +687(5
HW DO1/ 4<;6> /,80 ) 02(/ 4<;8> ./(,1 HW DO1/
4<;;>02( ) /,80/ 4<<:D/E>02( HW DO1/ 5333,1

2V VLQDLV FOtQLFRV GRV DQLPDLV GHVVH
HVWXGR VmR RV GHVFULWRV SDUD D FRQGLomR HP FmHV
3DVWRU $OHPmR +/,80 )02(/ 4<;8> &26(1=$ )
6((/</ 4<;9> ./(,1 HW DO1/ 4<;;> 02( ) /,80/
4<<:D,1 'RLV GRV TXDWUR FmHV DSUHVHQWDUDP TXDGUR
FOtQLFR FRPSDWtYHO FRP HQYROYLPHQWR GR WUDWR
XULQiULR +DQRUH[LD/ Y{PLWR/ KHPDW~ULD H UHWHQomR
XULQiULD,1 $V OHV}HV QRGXODUHV UHFLGLYDQWHV GH SHOH
IRUDP D ~QLFD TXHL[D GR SURSULHWiULR GH RXWUR
DQLPDO1 6LWXDomR VHPHOKDQWH WHP VLGR GHVFULWD HP
FmHV DIHWDGRV SRU &52'1 +6&277 HW DO1/ 4<;7>
&26(1=$ ) 6((/</ 4<;9> *,/%(57 HW DO1/
4<<3> 9,/$)5$1&$ HW DO1/ 4<<7> 02( ) /,80/
4<<:D,1 $ GLILFXOGDGH UHVSLUDWyULD H D ³PRUWH V~ELWD´
REVHUYDGDV QR FmR 7 HUDP SURYDYHOPHQWH
UHODFLRQDGDV FRP R KHPRSHULW{QLR DVVRFLDGR j
UXSWXUD GRV FLVWRV UHQDLV +/,80 ) 02(/ 4<;8>
02( ) /,80/ 4<<:D,1

2V TXDWUR FmHV GHVWH UHODWR HUDP PDFKRV1
'H IDWR/ SDUHFH KDYHU XPD PDLRU SUHYDOrQFLD GH
&52'1 HP FmHV PDFKRV +/8&.( ) .(//</ 4<:9>
%$6.,1 ) 'H3$2/,/ 4<::> ./(,1 HW DO1/ 4<;;,/
HPERUD LVVR VHMD FRQWHVWDGR SRU DOJXQV DXWRUHV
+/,80 )02(/ 4<;8>02( ) /,80/ 4<<:D,1

$ PRUIRORJLD PDFUR H PLFURVFySLFD GRV
QyGXORV FXWkQHRV REVHUYDGD QRV FDVRV DTXL UHODWDGRV
p LGrQWLFD j FRQGLomR GHVFULWD FRPR ³GHUPDWRILEURVH
QRGXODU JHQHUDOL]DGD´ +687(5 HW DO1/ 4<;6> /,80
) 02(/ 4<;8> *,/%(57 HW DO1/ 4<<3> 67(:$57/
4<<3> 9,/$)5$1&$ HW DO1/ 4<<7> 6&277 HW DO1/
4<<9> 02( ) /,80/ 4<<:D,1 (VVD DOWHUDomR DIHWD
SULPDULDPHQWH RV PHPEURV/ D FDEHoD/ R SHVFRoR H D
UHJLmR YHQWUDO GR WURQFR> p FRPSRVWD SRU IHL[HV
LUUHJXODUHV GH ILEUDV FROiJHQDV GHQVDV FRP SRXFRV
ILEUyFLWRV +/,80 ) 02(/ 4<;8> &26(1=$ )
6((/</ 4<;9> *,/%(57 HW DO1/ 4<<3> 6&277 HW
DO1/ 4<<9> :(,66 ) 7(,).(/ 4<<<,1 /HV}HV
FXWkQHDV P~OWLSODV DSDUHQWHPHQWH LGrQWLFDV
ORFDOL]DGDV QRV PHPEURV GLVWDLV H QD FDEHoD GH
FLQFR FmHV 3DVWRU $OHPmR IRUDP GHVFULWDV FRPR
QHYR GH FROiJHQR FRP EDVH HP ELySVLDV GH SHOH
+6&277 HW DO1/ 4<;7,1 &RPR QmR IRL UHDOL]DGD D
QHFURSVLD GRV DQLPDLV DIHWDGRV/ QmR VH SRGH H[FOXLU
TXH HVVHV FmHV WLQKDP D VtQGURPH DTXL UHODWDGD1

$V OHV}HV UHQDLV REVHUYDGDV QD QHFURSVLD
GRV TXDWUR FmHV GHVVH UHODWR HUDP WtSLFDV GH &52'1/
FRQVLVWLQGR GH P~OWLSORV FLVWRV H QyGXORV WXPRUDLV
ELODWHUDLV TXH SURWUXtDP GR SDUrQTXLPD UHQDO QRUPDO
+687(5 HW DO1/ 4<;6> /,80 ) 02(/ 4<;8>
9,/$)5$1&$ HW DO1/ 4<<7> 02( ) /,80/ 4<<:D>
:(,66 ) 7(,).(/ 4<<<,1

(P XP GRV FDVRV DTXL DSUHVHQWDGRV/
KDYLD HGHPD VXEFXWkQHR QR PHPEUR SRVWHULRU
GLUHLWR1 (VVD DOWHUDomR WHP VLGR UHODFLRQDGD D
LPSHGLPHQWR GR UHWRUQR YHQRVR +*,/%(57 HW DO1/
4<<3,1

3yOLSRV SHTXHQRV H P~OWLSORV QD PXFRVD
LQWHVWLQDO H SUROLIHUDomR PXOWLIRFDO GH FROiJHQR DR
ORQJR GDV IiVFLDV PXVFXODUHV H QD VHURVD GD EH[LJD/
HPERUD FRQVLGHUDGRV FRQVWDQWHV QHVVD VtQGURPH
QHRSOiVLFD +&26(1=$ ) 6((/</ 4<;9> 02( )
/,80/ 4<<:D,/ QmR IRUDP REVHUYDGRV QRV FDVRV DTXL
GHVFULWRV1 e LQWHUHVVDQWH QRWDU/ QR HQWDQWR/ TXH HVVDV
SUROLIHUDo}HV QmR FDXVDP TXDOTXHU VLQDO FOtQLFR H/
PHVPR QD QHFURSVLD/ SRGH VHU GLItFLO GHWHFWi0ODV
+02( ) /,80/ 4<<:D,1

$V DOWHUDo}HV KLVWROyJLFDV QRV ULQV
FRQVLVWLDP WLSLFDPHQWH GH FLVWRV/ KLSHUSODVLD H
GLVSODVLD PXOWLIRFDLV H GH WUDQVIRUPDomR QHRSOiVLFD
GH FpOXODV HSLWHOLDLV WXEXODUHV UHQDLV1 2V DFKDGRV
PLFURVFySLFRV GH QHRSODVLD UHQDO WtSLFRV GH DGHQRPD
HP XP GRV DQLPDLV DIHWDGRV SRGHP UHSUHVHQWDU XP
HVWiJLR DQWHULRU DR GHVHQYROYLPHQWR GH XP WXPRU
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PDOLJQR GD PHVPD QDWXUH]D/ GLDJQRVWLFDGR QRV
RXWURV WUrV DQLPDLV1 e GHVFULWR TXH DV OHV}HV UHQDLV
SRGHP SURJUHGLU OHQWDPHQWH GH FLVWRV EHQLJQRV D
DGHQRPDV H/ SRVWHULRUPHQWH/ D DGHQRFDUFLQRPDV
+*,/%(57 HW DO1/ 4<<3,1

$ KLSHUSODVLD PLFURSDSLODU GR HSLWpOLR GH
UHYHVWLPHQWR GD SDUHGH LQWHUQD GRV FLVWRV UHQDLV/
REVHUYDGD QRV FDVRV DTXL GHVFULWRV/ p WLGD FRPR XP
GRV DVSHFWRV FDUDFWHUtVWLFRV GH &52'1 +02( HW DO1/
5333,1 2V PLFURFLVWRV UHQDLV DXPHQWDP GH WDPDQKR
FRP D LGDGH +02( ) /,80/ 4<<:E, H/ FRPR
PHQFLRQDGR DQWHULRUPHQWH/ VmR FRQVLGHUDGRV OHV}HV
SUHFXUVRUDV GH DGHQRPDV H FDUFLQRPDV +*,/%(57 HW
DO1/ 4<<3> -Ï1$6'Ï77,5 HW DO1/ 5333> 02( HW DO1/
5333,1 (P XPD QLQKDGD GH VHWH FmHV/ UHVXOWDQWH GH XP
FUX]DPHQWR WHVWH/ RV VLQDLV FOtQLFRV GH HQIHUPLGDGH
XURJHQLWDO IRUDP REVHUYDGRV DSHQDV XP D WUrV DQRV
DSyV D GHWHFomR GRV SULPHLURV FLVWRV QD WRPRJUDILD
FRPSXWDGRUL]DGD +02( ) /,80/ 4<<:E,1 (VVD
DOWHUDomR UHQDO SRGH/ SRUWDQWR/ VHU XVDGD FRPR FULWpULR
GLDJQyVWLFR SUHFRFH GD HQIHUPLGDGH HP DQLPDLV FRP
SUHGLVSRVLomR j &52'11

$ UHODomR HQWUH D SUROLIHUDomR GH FpOXODV
HSLWHOLDLV UHQDLV H D IRUPDomR GH FLVWRV DLQGD QmR IRL
HVFODUHFLGD +/,80 )02(/ 4<;8,1 +i HYLGrQFLDV GH
TXH DV FpOXODV HSLWHOLDLV HP SUROLIHUDomR SRGHP
FDXVDU REVWUXomR ORFDO SRU EORTXHLR PHFkQLFR H
GLODWDomR VXEVHT�HQWH GRV VHJPHQWRV SUR[LPDLV1 $
WHQGrQFLD PDUFDQWH GH KHPRUUDJLD H QHFURVH QDV
SUROLIHUDo}HV SDSLODUHV SRGH H[SOLFDU D SHTXHQD
TXDQWLGDGH GH FpOXODV QHRSOiVLFDV UHYHVWLQGR RV
FLVWRV JUDQGHV UHSOHWRV GH IOXLGR HVFXUR H FRiJXOR GH
VDQJXH1

$ GLVWULEXLomR PXOWLIRFDO H
SUHGRPLQDQWHPHQWH ELODWHUDO GD SUROLIHUDomR GH
FpOXODV UHQDLV QRV FmHV DIHWDGRV LQGLFD TXH RV
WXPRUHV WLYHUDP XPD RULJHP PXOWLFrQWULFD SULPiULD/
DR FRQWUiULR GRV WXPRUHV UHQDLV GH RFRUUrQFLD
HVSRUiGLFD TXH VmR JHUDOPHQWH XQLODWHUDLV H
VROLWiULRV/ FRP RFDVLRQDLV PHWiVWDVHV QR ULP RSRVWR
+/,80 ) 02(/ 4<;8,1 (P &52'1 Ki XP UHODWR GH
WXPRU UHQDO XQLODWHUDO +*,/%(57 HW DO1/ 4<<3,1
1HVVH FDVR/ HQWUHWDQWR/ R ULP FRP PDFURVFRSLD
DSDUHQWHPHQWH QRUPDO QmR IRL VXEPHWLGR j DYDOLDomR
KLVWROyJLFD/ QmR SRGHQGR VHU H[FOXtGD D
SRVVLELOLGDGH GD RFRUUrQFLD GH OHV}HV PLFURVFySLFDV1

$ PRUWH GH WUrV GRV DQLPDLV
SURYDYHOPHQWH VH GHYHX DRV WXPRUHV UHQDLV H VXDV
FRPSOLFDo}HV +LQFOXLQGR XUHPLD/ PHWiVWDVHV H
UXSWXUD GH FLVWRV, TXH/ DVVRFLDGRV D FRPSOLFDo}HV GD
GHUPDWRILEURVH QRGXODU H LQIHFo}HV VHFXQGiULDV GD
SHOH/ WrP VLGR UHODWDGRV FRPR D SULQFLSDO FDXVD GD
PRUWH QDWXUDO RX SRU HXWDQiVLD QHVVHV DQLPDLV +02(
) /,80/ 4<<:D,1

1mR Ki WUDWDPHQWR FXUDWLYR RX SURILOiWLFR/
H[FHWR D H[FLVmR FLU~UJLFD GRV QyGXORV FXWkQHRV
+6&277 HW DO1/ 4<;7> &26(1=$ ) 6((/</ 4<;9>
67(:$57/ 4<<3> 6&277 HW DO1/ 4<<9,/
QHIUHFWRPLD XQLODWHUDO GH ULQV FtVWLFRV EHQLJQRV RX
PDLV JUDYHPHQWH DIHWDGRV SHOR WXPRU +*,/%(57 HW
DO1/ 4<<3> 02( ) /,80/ 4<<:D, RX D KLVWHUHFWRPLD
SDUD WXPRUHV XWHULQRV HP IrPHDV +02( ) /,80/
4<<:D,1 (P FmHV FRP DVFLWH H SHULWRQLWH UHVXOWDQWH GD
UXSWXUD GH FLVWRV/ GHYH0VH ID]HU WUDWDPHQWR GH
VXSRUWH H SDUDFHQWHVH DEGRPLQDO +02( ) /,80/
4<<:D,1 2 WUDWDPHQWR GRV QyGXORV FXWkQHRV SRGH QmR
VHU QHFHVViULR/ GHSHQGHQGR GD VXD ORFDOL]DomR H
JUDYLGDGH +&26(1=$ ) 6((/</ 4<;9,1 $
TXLPLRWHUDSLD QmR IRL DYDOLDGD QRV FmHV GHVVH UHODWR/
PDV 3DFOLWD[HO WHP VLGR UHFRPHQGDGR SDUD HYLWDU D
SURJUHVVmR GRV P~OWLSORV FLVWRV UHQDLV +02( )
/,80/ 4<<:D,1 2 WUDQVSODQWH GH ULP QmR p LQGLFDGR
SRU TXHVW}HV pWLFDV H SUiWLFDV +02( ) /,80/
4<<:D,1

2 DYDQoR GD GRHQoD SRGH VHU OHQWR> R
SURJQyVWLFR D ORQJR SUD]R/ QR HQWDQWR/ p UHVHUYDGR
RX GHVIDYRUiYHO SRU VH WUDWDU GH XPD HQIHUPLGDGH
VLVWrPLFD +67(:$57/ 4<<3,1 e UHFRPHQGiYHO/ SRLV/
SUHYHQLU D RFRUUrQFLD GH &52'1 DOHUWDQGR RV
SURSULHWiULRV GH FmHV UHSURGXWRUHV SDUD TXH QmR
XWLOL]HP VHXV DQLPDLV DIHWDGRV SDUD D UHSURGXomR
TXDQGR R GLDJQyVWLFR p FRQILUPDGR1 3DUD D GHWHFomR
SUHFRFH GH FLVWDGHQRFDUFLQRPDV UHQDLV H R HVFUXWtQLR
GH FmHV UHSURGXWRUHV/ D WpFQLFD GD WRPRJUDILD
FRPSXWDGRUL]DGD PRVWURX0VH VXSHULRU j UDGLRJUDILD
VLPSOHV H FRQWUDVWDGD GR VLVWHPD XULQiULR1 $
XWLOL]DomR GHVVD WpFQLFD SHUPLWH D GHWHFomR GRV
FLVWRV UHQDLV Mi DRV TXDWUR D FLQFR DQRV GH LGDGH
+02( ) /,80/ 4<<:E,1 2XWUD RSomR p D ELySVLD
UHQDO/ TXH/ UHDOL]DGD HP DQLPDLV FRP PHQRV GH XP
DQR GH LGDGH/ SHUPLWH GHWHUPLQDU SRUWDGRUHV GH
&52'1 DQWHV TXH VHMDP XVDGRV SDUD UHSURGXomR
+02( HW DO1/ 5333,1

5()(5Ç1&,$6 %,%/,2*5È),&$6

%$6.,1/ *1%1/ 'H3$2/,/ $1 3ULPDU\ UHQDO QHRSODVPV RI WKH
GRJ1 9HW 3DWKRO/ Y147/ S18<40938/ 4<::1

&26(1=$/ 61)1/ 6((/</ -1&1 *HQHUDOL]HG QRGXODU
GHUPDWRILEURVLV DQG UHQDO F\VWDGHQRFDUFLQRPDV LQ D *HUPDQ
VKHSKHUG GRJ1 - $P 9HW 0HG $VVRF/ Y14;</ Q145/ S148;:0
48<3/ 4<;91

*,/%(57/ 31$1/ *5,)),1/ &1(1/ :$/'(5/ (1-1 1RGXODU
GHUPDWRILEURVLV DQG UHQDO F\VWDGHQRPD LQ D *HUPDQ VKHSKHUG
GRJ1 - $P $QLP +RVS $VVRF/ Y159/ S15860589/ 4<<31

-Ï1$6'Ï77,5/ 71-1/ 0(//(56+/ &161/ 02(/ /1/ HW DO1
*HQHWLF PDSSLQJ RI D QDWXUDOO\ RFFXUULQJ KHUHGLWDU\ UHQDO
FDQFHU V\QGURPH LQ GRJV1 3URF 1DWO $FDG 6FL 86$/ Y1<:/
Q1;/ S174650746:/ 53331
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./(,1/ 01.1/ &2&.(5(/// *1/1/ +$55,6/ &1.1/ HW DO1
&DQLQH SULPDU\ UHQDO QHRSODVPV= D UHWURVSHFWLYH UHYLHZ RI 87
FDVHV1 - $P $QLP +RVS $VVRF/ Y157/ S17760785/ 4<;;1

/,80/ %1/ 02(/ /1 +HUHGLWDU\ PXOWLIRFDO UHQDO
F\VWDGHQRFDUFLQRPDV DQG QRGXODU GHUPDWRILEURVLV LQ WKH
*HUPDQ VKHSKHUG GRJ= PDFURVFRSLF DQG KLVWRSDWKRORJLF
FKDQJHV1 9HW 3DWKRO/ Y155/ S177:0788/ 4<;81

/8&.(/ 9101/ .(//</ '1)1 5HQDO FDUFLQRPD LQ WKH GRJ1 9HW
3DWKRO/ Y146/ S159705:9/ 4<:91

0$;,(/ 01*1 7KH XULQDU\ V\VWHP1 ,Q= -8%%/ .191)1/
.(11('</ 31&1/ 3$/0(5/ 11 3DWKRORJ\ RI GRPHVWLF
DQLPDOV1 71HG1 6DQ 'LHJR = $FDGHPLF/ 4<<61 Y151 &DS181
S177:086;1

02(/ /1/ /,80/ %1 +HUHGLWDU\ PXOWLIRFDO UHQDO
F\VWDGHQRFDUFLQRPDV DQG QRGXODU GHUPDWRILEURVLV LQ 84
*HUPDQ VKHSKHUG GRJV1 - 6PDOO $QLP 3UDFW/ Y16;/ S17<;0
838/ 4<<:D1

02(/ /1/ /,80/ %1 &RPSXWHG WRPRJUDSK\ RI KHUHGLWDU\
PXOWLIRFDO UHQDO F\VWDGHQRFDUFLQRPDV LQ *HUPDQ VKHSKHUG
GRJV1 9HW 5DGLRO 8OWUDVRXQG/ Y16;/ Q18/ S16680676/ 4<<:E1

02(/ /1/ *$0/(0/ +1/ -Ï1$6'Ï77,5/ 71-1/ HW DO1 5HQDO
PLFURF\VWLF WXEXODU OHVLRQV LQ WZR 40\HDU0ROG GRJV ± $Q HDUO\
VLJQ RI KHUHGLWDU\ UHQDO F\VWDGHQRFDUFLQRPD" - &RPS
3DWKRO/ Y1456/ Q1506/ S154;0554/ 53331

1,(/6(1/ 61:1/ 028/721/ -1(1 7XPRUV RI WKH XULQDU\
V\VWHP1 ,Q=028/721/ -1(1 7XPRUV LQ GRPHVWLF DQLPDOV1
61HG1 %HUNHOH\ = 8QLYHUVLW\ RI &DOLIRUQLD/ 4<<31 &DS1431
S178;07:;1

6&277/ '1:1/ 0,//(5/ :1+1/ *5,)),1/ &1(1 0XOOHU ) .LUN
± 'HUPDWRORJLD GH SHTXHQRV DQLPDLV1 81HG1 5LR GH
-DQHLUR= ,QWHUOLYURV/ 4<<91 4463S1 &DS14<= 7XPRUHV
QHRSOiVLFRV H QmR0QHRSOiVLFRV= S1<59043871

6&277/ '1:1/ <$*(50-2+1621/ -1$1/ 0$11,1*/ 7121/ HW
DO1 1HYL LQ WKH GRJ1 - $P $QLP +RVS $VVRF/ Y153/ S18380
845/ 4<;71

67(:$57/ /1-1 1HZO\ UHSRUWHG VNLQ GLVHDVH V\QGURPHV LQ WKH
GRJ1 9HW &OLQ 1RUWK $P 6PDOO $QLP 3UDFW/ Y153/ Q19/
S1493604946/ 4<<31

687(5/ 01/ /2770672/=/ *1/ :,/'/ 31 *HQHUDOL]HG QRGXODU
GHUPDWRILEURVLV LQ VL[ $OVDWLDQV1 9HW 3DWKRO/ Y153/ S19650
967/ 4<;61

9,/$)5$1&$/ 01/ )21'(9,/$/ '1/ 0$5/$6&$/ 01-1/ HW
DO1 &KURPRSKLOLF0HRVLQRSKLOLF +RQFRF\WH0OLNH, UHQDO FHOO
FDUFLQRPD LQ D GRJ ZLWK QRGXODU GHUPDWRILEURVLV1 9HW
3DWKRO/ Y164/ S1:460:49/ 4<<71

:(,66/ (1/ 7(,).(/ -131 +DXW1 ,Q= '$+0(/ (1/ :(,66/ (1
*UXQGULVV GHU VSH]LHOOHQ SDWKRORJLVFKHQ $QDWRPLH GHU
+DXVWLHUH1 81HG1 6WXWWJDUW = (QNH/ 4<<<1 &DS1481 S17;70
8941


