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5DIIDHO )HOLSH GH 6RX]D 0RUHLUD

$QiOLVH GD GLVWULEXLomR GH GRVH HP PLFURSODFDV GH WLWXODomR SDUD FXOWXUDV

GH FDUFLQRPD HVFDPRVR EXFDO�
8PD VLPXODomR 0RQWH &DUOR XWLOL]DQGR 723$6

7UDEDOKR GH &RQFOXVmR GH &XUVR�
DSUHVHQWDGR D 8QLYHUVLGDGH (VWDGXDO
3DXOLVWD� FRPR SDUWH GDV H[LJrQFLDV SDUD
D REWHQomR GR WtWXOR GH %DFKDUHO� GR FXUVR
GH *UDGXDomR HP )tVLFD 0pGLFD�

%RWXFDWX� �� GH QRYHPEUR GH �����
�GDWD GD GHIHVD�
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'HGLFR HVWH WUDEDOKR j PLQKD IDPtOLD� TXH
VHPSUH PH DSRLRX� DRV PHXV DPLJRV TXH
VHPSUH IRUDP ERQV LQIOXHQFLDGRUHV H D WRGRV
TXH� GH DOJXPD IRUPD� SDUWLFLSDUDP GRV
PHXV FDPLQKRV DWp DTXL�



$*5$'(&,0(1726

$JUDGHoR DR 3URIHVVRU 'U� -RHO 0HVD
+RUPD]D SHOD RULHQWDomR H SRU DFUHGLWDU
QHVVH SURMHWR TXH LQLFLDPRV� 6HX DX[tOLR IRL
IXQGDPHQWDO SDUD R GHVHQYROYLPHQWR GHVWH
WUDEDOKR�
$JUDGHoR WDPEpP j PLQKD IDPtOLD TXH
SUHVWRX VXSRUWH HPRFLRQDO H ILQDQFHLUR WRGRV
HVWHV DQRV� H DRV DPLJRV TXH IL]HUDP SDUWH GH
WRGD D WUDMHWyULD DWp DTXL�



³2 LQVXFHVVR p DSHQDV XPD RSRUWXQLGDGH SDUD UHFRPHoDU FRP PDLV LQWHOLJrQFLD�´

+HQU\ )RUG
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2 WUDEDOKR DERUGD XPD VLPXODomR 0RQWH &DUOR GH GLVWULEXLomR GH GRVH HP

PLFURSODFDV GH WLWXODomR FRP FXOWXUDV GH FDUFLQRPD HVFDPRVR EXFDO� LUUDGLDGDV UDLRV ;

JHUDGRV SRU DFHOHUDGRU OLQHDU GH HQHUJLD � 0H9 H UDLRV JDPD JHUDGRV SRU &REDOWR��� GH UDLRV

GH HQHUJLD ���� 0H9� LGHQWLILFDQGR D YLDELOLGDGH GD PHWRGRORJLD HVFROKLGD SDUD XP

H[SHULPHQWR IXWXUR� $ VLPXODomR p UHDOL]DGD XVDQGR D DSOLFDomR 723$6 EDVHDGD QR

IUDPHZRUN *HDQW�� H VXD PHWRGRORJLD LQFOXL D UHSURGXomR WULGLPHQVLRQDO GH XP H[HPSODU GH

SODFD GH WLWXODomR HP 3ROLHVWLUHQR H VHXV SRoRV PRGHODGRV FRP iJXD SDUD DSUR[LPDU R WHFLGR

FHOXODU� 3DUD R DFHOHUDGRU OLQHDU� RV UHVXOWDGRV GHPRQVWUDUDP D KRPRJHQHLGDGH GD GRVH HQWUH

DV SODFDV GH FDGD FDPDGD� DSHVDU GH YDULDo}HV QD GLVWULEXLomR HQWUH DV WUrV SULPHLUDV H D

TXDUWD FDPDGD� 3DUD R &REDOWR��� REVHUYRX�VH PDLRUHV IOXWXDo}HV QDV GRVHV HQWUH DV

FDPDGDV� 2V UHVXOWDGRV VXJHUHP TXH R H[SHULPHQWR FRP DV FXOWXUDV GH FpOXODV VmR YLiYHLV HP

DPERV RV PRGHORV� FRP SHTXHQRV DMXVWHV� QR FDVR GR DFHOHUDGRU OLQHDU� D LUUDGLDomR GH GRLV

ORWHV GH GRVH VLPXOWkQHRV �HP TXH R VHJXQGR FRUUHVSRQGD j XPD GRVH GH ��� GR SULPHLUR��

QR FDVR GR &R���� FRQVLGHUDU R IUDFLRQDPHQWR GD GRVH H DOWHUQkQFLD GDV FDPDGDV HP FDGD

LUUDGLDomR�
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7KH VWXG\ DGGUHVVHV D 0RQWH &DUOR VLPXODWLRQ RI GRVH GLVWULEXWLRQ LQ PLFURWLWHU SODWHV

FRQWDLQLQJ FXOWXUHV RI RUDO VTXDPRXV FHOO FDUFLQRPD� LUUDGLDWHG ZLWK ;�UD\V JHQHUDWHG E\ D �

0H9 OLQHDU DFFHOHUDWRU DQG JDPPD UD\V SURGXFHG E\ &REDOW��� ZLWK ���� 0H9 HQHUJ\� 7KH

DLP LV WR DVVHVV WKH IHDVLELOLW\ RI WKH FKRVHQ PHWKRGRORJ\ IRU D IXWXUH H[SHULPHQW� 7KH

VLPXODWLRQ LV SHUIRUPHG XVLQJ WKH 723$6 DSSOLFDWLRQ� EDVHG RQ WKH *HDQW� IUDPHZRUN� DQG

LWV PHWKRGRORJ\ LQFOXGHV WKH WKUHH�GLPHQVLRQDO UHSURGXFWLRQ RI D SRO\VW\UHQH PLFURWLWHU SODWH

PRGHO� ZLWK LWV ZHOOV ILOOHG ZLWK ZDWHU WR VLPXODWH FHOOXODU WLVVXH� )RU WKH OLQHDU DFFHOHUDWRU�

WKH UHVXOWV GHPRQVWUDWHG GRVH KRPRJHQHLW\ DFURVV WKH SODWHV ZLWKLQ HDFK OD\HU� GHVSLWH

YDULDWLRQV LQ GLVWULEXWLRQ EHWZHHQ WKH ILUVW WKUHH OD\HUV DQG WKH IRXUWK� )RU &REDOW���� JUHDWHU

GRVH IOXFWXDWLRQV ZHUH REVHUYHG EHWZHHQ WKH OD\HUV� 7KH UHVXOWV VXJJHVW WKDW H[SHULPHQWV ZLWK

FHOO FXOWXUHV DUH IHDVLEOH LQ ERWK PRGHOV� ZLWK PLQRU DGMXVWPHQWV� IRU WKH OLQHDU DFFHOHUDWRU�

WKH VLPXOWDQHRXV LUUDGLDWLRQ RI WZR GRVH EDWFKHV �ZKHUH WKH VHFRQG FRUUHVSRQGV WR ��� RI WKH

ILUVW GRVH�� IRU &R���� FRQVLGHULQJ GRVH IUDFWLRQDWLRQ DQG DOWHUQDWLQJ WKH OD\HUV IRU HDFK

LUUDGLDWLRQ�
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�� ,QWURGXomR

(VWLPD�VH TXH� QR WULrQLR GH ���� D ����� VHUmR GLDJQRVWLFDGRV DSUR[LPDGDPHQWH

������ FDVRV GH FkQFHU GH FDYLGDGH RUDO SRU DQR QR %UDVLO� VHQGR R FDUFLQRPD HVFDPRVR R

WLSR SUHGRPLQDQWH HQWUH HVVHV FDVRV���� (VWH VXEWLSR GH FkQFHU p IUHTXHQWHPHQWH WUDWDGR FRP

UDGLRWHUDSLD� DSOLFDGD DQWHV RX DSyV D FLUXUJLD HP FDVRV DYDQoDGRV RX HP VLWXDo}HV FRP

FDUDFWHUtVWLFDV KLVWROyJLFDV GH DOWR ULVFR�� 'LDQWH GLVVR� WRUQD�VH UHOHYDQWH LQYHVWLJDU IDWRUHV

TXH SRVVDP LQIOXHQFLDU D UDGLRVVHQVLELOLGDGH GDV FpOXODV GH FDUFLQRPD HVFDPRVR� YLVDQGR

DSULPRUDU DV DERUGDJHQV WHUDSrXWLFDV�

1HVWH FRQWH[WR� SURS{V�VH R HVWXGR GD LQIOXrQFLD GH FRPSRVWRV QD UDGLRVVHQVLELOLGDGH

GH FpOXODV GH FDUFLQRPD HVFDPRVR� TXH H[SORUD XPD PHWRGRORJLD GH H[SRVLomR GDV FXOWXUDV D

GLIHUHQWHV FRPSRVWRV SUp�VHOHFLRQDGRV� VHJXLGD GH DQiOLVH FHOXODU DQWHV H DSyV R WUDWDPHQWR

UDGLRWHUiSLFR LQ YLWUR� 3DUD DXPHQWDU D UREXVWH] GRV GDGRV H[SHULPHQWDLV� IRL GHILQLGD XPD

GLYLVmR GDV FXOWXUDV HP ORWHV FRP GLIHUHQWHV FRPSRVWRV� WHPSRV GH H[SRVLomR H GRVHV GH

UDGLDomR� &RQWXGR� HVVD DERUGDJHP UHVXOWD HP XP JUDQGH Q~PHUR GH JUXSRV H[SHULPHQWDLV� R

TXH DXPHQWD D FRPSOH[LGDGH ORJtVWLFD GD LUUDGLDomR� $ ILP GH RWLPL]DU R SURFHVVR� SURS}H�VH

UHDOL]DU D LUUDGLDomR HP FRQMXQWRV GH ORWHV� XWLOL]DQGR DV FXOWXUDV HP PLFURSODFDV GH WLWXODomR

�TXH FRQWpP �� SRoRV�� DJUXSDGDV HP FDPDGDV GH � XQLGDGHV� WRWDOL]DQGR � FDPDGDV

VREUHSRVWDV �R TXH SHUPLWH D LUUDGLDomR GH ����� FXOWXUDV GLVWLQWDV��

3DUD YDOLGDU D JHRPHWULD SURSRVWD H JDUDQWLU D XQLIRUPLGDGH QD GRVDJHP DSOLFDGD DQWHV

GD DSOLFDomR SUiWLFD� XVDUHPRV QR SUHVHQWH WUDEDOKR R PpWRGR GH VLPXODomR FRPSXWDFLRQDO

0RQWH &DUOR�

���� 6LPXODomR 0RQWH &DUOR

$ VLPXODomR 0RQWH &DUOR� RX 0pWRGR 0RQWH &DUOR �00&�� p XP PpWRGR HVWDWtVWLFR

TXH XWLOL]D GH VHTXrQFLDV DOHDWyULDV H[DXVWLYDPHQWH UHSHWLGDV GHVFULWDV SRU )XQo}HV GH

'HQVLGDGH GH 3UREDELOLGDGH �)'3� SDUD DSUR[LPDU FRP QRWiYHO H[DWLGmR XP UHVXOWDGR GH

DOJXP HYHQWR FRP FDUDFWHUtVWLFDV HVWRFiVWLFDV�� (VVH PpWRGR UHSURGX] XP FHQiULR FRP

HYHQWRV DOHDWyULRV XP JUDQGH Q~PHUR GH YH]HV H DQDOLVD RV UHVXOWDGRV REWLGRV SDUD FRQFOXLU

TXDO R FHQiULR PDLV SURYiYHO�

1R FRQWH[WR GD ItVLFD GDV UDGLDo}HV� R 00& DQDOLVD D VHomR GH FKRTXH �SUREDELOLGDGH

GH XPD LQWHUDomR GD UDGLDomR FRP D PDWpULD RFRUUHU� GR WLSR GH UDGLDomR� DYDOLDQGR SDUD FDGD

IDL[D GH HQHUJLD TXDLV HYHQWRV SRGHP RFRUUHU �VHQGR HVWHV R HIHLWR IRWRHOpWULFR� HVSDOKDPHQWR

FRPSWRQ� SURGXomR GH SDUHV H HVSDOKDPHQWR 5D\OHLJK� H TXDO VXD )'3� WUDoDQGR TXDO D
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GLQkPLFD PDLV SURYiYHO GR VLVWHPD H FRPR HOH HYROXL� 1D VLPXODomR� FDGD XPD GDV KLVWyULDV

�VHMDP HODV SDUWtFXODV RX RQGDV HOHWURPDJQpWLFDV� p FDOFXODGD FRP XP WUDMHWR � TXH VRIUH FRP

LQWHUDo}HV TXH SRGHP PXGDU VXD GLUHomR RULJLQDO� GLPLQXLU VXD HQHUJLD RX SURGX]LU RXWUDV

SDUWtFXODV � DWp TXH WHQKDP VXD HQHUJLD FRPSOHWDPHQWH DEVRUYLGD RX GHL[HP D IDL[D GH DQiOLVH

GHWHUPLQDGD QD VLPXODomR �FRUWH GH UHJLmR�� 8P PDLRU Q~PHUR GH KLVWyULDV UHSUHVHQWD XPD

IOXWXDomR HVWDWtVWLFD PHQRU H XPD VLPXODomR PDLV FRQILiYHO� Mi TXH R FRPSRUWDPHQWR PpGLR

GR VLVWHPD FRPR XP WRGR SDVVD D FRQYHUJLU SDUD XP YDORU HP FRPXP����

$WXDOPHQWH� H[LVWHP GLYHUVRV FyGLJRV 00& SDUD WUDQVSRUWH GH UDGLDo}HV� 1R

FRQWH[WR GR SUHVHQWH WUDEDOKR� DERUGDUHPRV VRPHQWH VREUH R FyGLJR GHVHQYROYLGR SHOR &(51

�&RQVHOKR (XURSHX SDUD D 3HVTXLVD 1XFOHDU� FKDPDGR *HDQW� 2 *HDQW� � 6LPXODWLRQ 7RRONLW p

XP IUDPHZRUN �FRQMXQWR GH ELEOLRWHFDV H HVWUXWXUDV SDUD VLPSOLILFDU D FULDomR GH IHUUDPHQWDV

GR 00&� TXH XWLOL]D D SURJUDPDomR HP &�� RULHQWDGD D REMHWRV SDUD VLPXODU D WUDMHWyULD H

LQWHUDomR GH SDUWtFXODV FRP GLIHUHQWHV PDWHULDLV SDUD GLYHUVDV FRQILJXUDo}HV GH JHRPHWULD��

���� 3URJUDPD 723$6 �7RRO IRU 3DUWLFOH 6LPXODWLRQ�

2 723$6 �7RRO IRU 3DUWLFOH 6LPXODWLRQ� p XPD H[WHQVmR GR *HDQW� GHVHQYROYLGD SDUD

IDFLOLWDU D PRGHODJHP GDV VLPXODo}HV SDUD R XVXiULR� Mi TXH GLVSHQVD SUpYLR FRQKHFLPHQWR GD

OLQJXDJHP GH SURJUDPDomR &��� QHFHVVLWDQGR DSHQDV GR FRQKHFLPHQWR GD VLQWD[H EiVLFD GD

IHUUDPHQWD�� 2 723$6 XWLOL]D�VH GH DUTXLYRV GH WH[WR� HVFULWRV FRP SDUkPHWURV TXH VHJXHP

XPD PHVPD HVWUXWXUD� SDUD VLPXODU D QDWXUH]D GD UDGLDomR H VXD HQHUJLD �IRQWH�� RV REMHWRV

FRP RV TXDLV KDYHUi LQWHUDomR �JHRPHWULDV�� H JHUDU GDGRV GH VDtGD �VFRUHU�� (OH WDPEpP p

FDSD] GH JHUDU XPD YLVXDOL]DomR JUiILFD VLPSOHV SDUD D VLPXODomR XWLOL]DQGR 2SHQ*/ �2SHQ

*UDSKLFV /LEUDU\�� XPD ,QWHUIDFH GH 3URJUDPDomR GH $SOLFDo}HV TXH JHUD JUiILFRV �' H �'

HP WHPSR UHDO�

$ VLQWD[H XVDGD SHOR 723$6 VHJXH XP PRGHOR SDGUmR� 3ULPHLUR p IHLWD D GHFODUDomR

GR WLSR GH YDORU TXH D YDULiYHO GR SDUkPHWUR UHFHEHUi� HP VHJXLGD D FODVVH GR SDUkPHWUR� R

QRPH GR FRPSRQHQWH� TXDO R SDUkPHWUR H� SRU ILP� R YDORU GD YDULiYHO� 2V WLSRV GH YDULiYHLV

GHYHP VHU FODVVLILFDGRV HP V �VWULQJ� SDUD WH[WR� G �GLPHQVLRQHG� SDUD YDORUHV FRP XQLGDGH� E

�ERROHDQ� SDUD YDORUHV ERROHDQRV� L �LQWHJHU� SDUD Q~PHURV LQWHLURV H X �XQLWOHVV� SDUD YDORUHV

VHP XQLGDGH� $V FODVVHV GH SDUkPHWURV SULQFLSDLV XVDGDV QHVWH WUDEDOKR IRUDP ³*H�´ SDUD DV

JHRPHWULDV� ³6R�´ SDUD D IRQWH H ³6F�´ SDUD R VFRUHU�
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)LJXUD �� ([HPSOLILFDomR GD VLQWD[H XVDGD SHOR 723$6�

)RQWH� 3UySULR DXWRU�

$V JHRPHWULDV VLPXODGDV VHJXHP XPD OyJLFD EDVHDGD HP HOHPHQWRV SDUHQWV H

HOHPHQWRV FKLOG� 8PD JHRPHWULD DPELHQWH RQGH RFRUUH D VLPXODomR� FKDPDGD ZRUOG� p R

SDUHQW SRU SDGUmR GH WRGRV QRYRV HOHPHQWRV DGLFLRQDGRV j VLPXODomR� $SyV D PRGHODJHP

FRPSOHWD GD VLPXODomR GHVHMDGD� R 723$6 XWLOL]D DV ELEOLRWHFDV GR *HDQW� SDUD HIHWXDU R

00& H UHWRUQD RV GDGRV GH VDtGD HP DUTXLYR FRP IRUPDWR SUHYLDPHQWH GHILQLGR�

�� 2EMHWLYR

(VWH HVWXGR WHP FRPR REMHWLYR SULQFLSDO DQDOLVDU D GLVWULEXLomR GD GRVH GH UDGLDomR HP

XPD JHRPHWULD FRPSRVWD SRU TXDWUR FDPDGDV GH PLFURSODFDV GH WLWXODomR FRQWHQGR FXOWXUDV

FHOXODUHV GH FDUFLQRPD HVFDPRVR EXFDO� LUUDGLDGDV FRP UDLRV ; GH � 0H9 H UDLRV JDPD GH

���� 0H9� 8WLOL]DQGR R PpWRGR GH VLPXODomR 0RQWH &DUOR SRU PHLR GR IUDPHZRUN 723$6�

EDVHDGR QR *HDQW�� EXVFD�VH DYDOLDU GLVWULEXLomR GH GRVH DR LUUDGLDU D JHRPHWULD� DYDOLDQGR

SRVWHULRUPHQWH D YLDELOLGDGH GRV PRGHORV SHQVDGRV SDUD LUUDGLDomR VLPXOWkQHD GH P~OWLSORV

ORWHV GH FXOWXUDV� VHP FRPSURPHWHU D GRVH SODQHMDGD H RWLPL]DQGR R H[SHULPHQWR� JDUDQWLQGR

D TXDOLGDGH H KRPRJHQHLGDGH GD LUUDGLDomR�

�� 0HWRGRORJLD

1R DPELHQWH RSHUDFLRQDO /XEXQWX ����� /76 D LQVWDODomR GR 723$6 ��� IRL IHLWD

FRQIRUPH RULHQWDGR HP VXD GRFXPHQWDomR RILFLDO��

$V PLFURSODFDV IRUDP PRGHODGDV XWLOL]DQGR XP H[HPSODU �ILJXUD �� GD PDUFD 733

�7HFKQR 3ODVWLF 3URGXFWV�� FRP VXDV GLPHQV}HV DIHULGDV XWLOL]DQGR XP SDTXtPHWUR� $

PLFURSODFD p IDEULFDGD HP SROLHVWLUHQR �36� H SRVVXL ����� PP GH ODUJXUD� ������ PP GH

FRPSULPHQWR� ���� PP GH DOWXUD� FDGD SRoR SRVVXL XP UDLR GH ����� PP� SURIXQGLGDGH GH

����� PP H HVSDoDPHQWR HQWUH VL GH ���� PP� VHQGR QR WRWDO �� SRoRV GLVSRVWRV HP � OLQKDV

FRP GLVWkQFLD GH � PP GD ERUGD H �� FROXQDV FRP GLVWkQFLD GH ���� PP GD ERUGD�
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)LJXUD �� 0LFURSODFD GH WLWXODomR XWLOL]DGD QD PRGHODJHP GD VLPXODomR�

)RQWH� 3UySULR DXWRU�

&DGD FDPDGD GD JHRPHWULD GD VLPXODomR p FRPSRVWD SRU TXDWUR PLFURSODFDV

SRVLFLRQDGDV QR IRUPDWR GRLV SRU GRLV� 1HVWD VLPXODomR� QmR IRL XWLOL]DGR HVSDoDPHQWR

KRUL]RQWDOPHQWH HQWUH DV SODFDV SRLV R VFRUHU GHVHMDGR QHFHVVLWD GD GLYLVmR GH FDGD REMHWR HP

VHo}HV� H REMHWRV TXH SRVVXHP HOHPHQWRV FKLOG WHP XP SDUDOOHO ZRUOG DXWRPDWLFDPHQWH

FULDGR SHOD DSOLFDomR� (QWUHWDQWR D DSOLFDomR p OLPLWDGD D WUDEDOKDU QR Pi[LPR FRP �� ZRUOGV

HP XPD VLPXODomR� R TXH JHUD FRQIOLWRV HP QRVVR PRGHOR �SRLV DOpP GRV �� SDUDOOHO ZRUOGV

FULDGRV DXWRPDWLFDPHQWH� DLQGD H[LVWH R ZRUOG RQGH RFRUUH D VLPXODomR�� $R XQLU DV SODFDV

HP XP ~QLFR REMHWR QmR WHPRV DOWHUDomR VLJQLILFDWLYD HP QRVVR PRGHOR H FRQWRUQDPRV HVVD

OLPLWDomR SDUD SURVVHJXLU FRP D VLPXODomR�

)LJXUD �� (VERoR GR HVTXHPD GH FDGD FDPDGD GH SODFDV�

)RQWH� 3UySULR DXWRU�



��

&RPR QR 723$6 RV HOHPHQWRV VmR PRYLGRV HP UHODomR DR VHX FHQWUR H RV HOHPHQWRV

FKLOG VmR SRVLFLRQDGRV GH DFRUGR FRP R FHQWUR GH VHXV SDUHQWV� SDUD R SRVLFLRQDPHQWR GH

FDGD SRoR IRL SUHFLVR UHDOL]DU R FiOFXOR GH FDGD SDU GH FRRUGHQDGDV� $ PHWRGRORJLD GR

FiOFXOR IRL EDVHDGD QR HVSDoDPHQWR GRV SRoRV GDV H[WUHPLGDGHV� VHJXLGR GD VRPD GR YDORU GH

XP SRoR FRP R HVSDoDPHQWR TXH SRVVXHP HQWUH VL SDUD GHILQLU R SRVLFLRQDPHQWR GR SUy[LPR

SRoR�

$SyV R SULPHLUR FiOFXOR GR SRVLFLRQDPHQWR ; H < �WDEHOD �� XP FyGLJR HVFULWR QD

OLQJXDJHP 5 �ILJXUD ��� IRL XVDGR SDUD FRPELQDU RV YDORUHV FDOFXODGRV HP UHSHWLomR SDUD

FDGD XP GRV SRoRV QD PDWUL] ��[���

7DEHOD �� 9DORUHV GH FRRUGHQDGDV GRV SRoRV�

3RVWHULRUPHQWH DV FDPDGDV IRUDP SRVLFLRQDGDV XPD DFLPD GD RXWUD IRUPDQGR D

JHRPHWULD TXH VHUi VXEPHWLGD j VLPXODomR�

���� 723$6

$SyV D JHRPHWULD VHU FRPSOHWDPHQWH GHILQLGD WHRULFDPHQWH� IRL LPSOHPHQWDGR HP XP

DUTXLYR GH WH[WR �W[W �IRUPDWR SDGUmR GH OHLWXUD GR 723$6� FDGD XP GRV SDUkPHWURV GD

VLPXODomR� ,QLFLDOPHQWH� IRL GHILQLGR XP ZRUOG �ILJXUD �� RQGH RFRUUHULD D VLPXODomR H

WDPEpP XP REMHWR DR TXDO D IRQWH HVWi DWULEXtGD �ILJXUD ��� SRVLFLRQDGD j � P GR LVRFHQWUR�

1HVWD HWDSD� WDPEpP VmR GHILQLGDV DV SURSULHGDGHV GR IHL[H� WDO FRPR WLSR GH UDGLDomR�

HQHUJLD H FROLPDomR�

9DORUHV SDUD FRRUGHQDGD ; 9DORUHV SDUD FRRUGHQDGD <

������ �������

������ �������

������ ������

������ ������

������ ������

������ ������

������ ������

������ ������

������

������

������
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)LJXUD �� 'HILQLomR GRV SDUkPHWURV GR ³ZRUOG´�

)RQWH� 3UySULR DXWRU�

)LJXUD �� 'HILQLomR GRV SDUkPHWURV GD IRQWH H VXDV SURSULHGDGHV�

)RQWH� 3UySULR DXWRU�

$V JHRPHWULDV GH FDGD SODFD IRUDP IHLWDV HP DUTXLYRV VHSDUDGRV� RQGH IRL

SULPHLUDPHQWH GHILQLGR VHX SDUHQW UHWDQJXODU GH SROLHVWLUHQR �ILJXUD �� H� HP VHJXLGD�

SRVLFLRQDGR FDGD XP GRV ��� SRoRV FLOtQGULFRV PDFLoRV FRPSRVWRV GH iJXD �ILJXUD ��� TXH

IRUQHFH XPD ERD DSUR[LPDomR GD LQWHUDomR GD UDGLDomR FRP DV WHFLGRV ELROyJLFRV���

)LJXUD �� 3DUkPHWURV SDUD D GHILQLomR GR SDUHQW GD FDPDGD HP 36�

�
)RQWH� 3UySULR DXWRU�



��

)LJXUD �� 3DUkPHWURV SDUD SRVLFLRQDPHQWR GRV SRoRV�

)RQWH� 3UySULR DXWRU�

)LJXUD �� 0RGHOR �' GD FDPDGD GH SODFDV GH PLFURWLWXODomR�

)RQWH� 3UySULR DXWRU�

$V FDPDGDV IRUDP GHILQLGDV HP DUTXLYRV VHSDUDGRV� SDUD HYLWDU GLILFXOGDGHV GHYLGR D

VXD H[WHQVmR GH OLQKDV HP FDVR GH QHFHVVLGDGH GH HGLo}HV QRV SDUkPHWURV SULQFLSDLV GD

VLPXODomR� H SRVWHULRUPHQWH DGLFLRQDGDV QR FyGLJR SULQFLSDO�

)LJXUD �� ,PSRUWDomR GDV FDPDGDV QR FyGLJR SULQFLSDO�

)RQWH� 3UySULR DXWRU�



��

$R GHILQLU XP VFRUHU SDUD RV GDGRV GH VDtGD GH LQWHUHVVH� GHYHPRV WDPEpP GHILQLU R

Q~PHUR GH ELQV �GLYLV}HV SDUD FDGD OHLWXUD� GR GHWHFWRU� 3DUD FDGD FDPDGD IRL GHILQLGD XPD

GLYLVmR GH ��� ELQV QR HL[R ; H ��� QR HL[R <� WHQGR FDGD ELQ HQWmR XP GLkPHWUR GH ��� [ ���

PP� 2V GDGRV GH VDtGD VmR UHJLVWUDGRV HP XPD SODQLOKD �FVY� TXH IRUQHFH DV FROXQDV GH

FRRUGHQDGDV GD OHLWXUD HP ELQV �HL[RV [� \ H ]�� H XPD FROXQD GH GRVH DEVRUYLGD HP *\�

)LJXUD ��� (VWUXWXUD JHUDO GRV TXDWUR VFRUHUV GD VLPXODomR�

)RQWH� 3UySULR DXWRU�

3DUD XPD VLPXODomR FRP EDL[D IOXWXDomR HVWDWtVWLFD R Q~PHUR GH KLVWyULDV QD

VHTXrQFLD GHYH VHU DOWR� H LVVR LQIOXHQFLD GLUHWDPHQWH QR WHPSR QHFHVViULR GH VLPXODomR� 3RU

HVWH PRWLYR� WDPEpP IRL LPSOHPHQWDGR QR DUTXLYR SULQFLSDO XP SDUkPHWUR GHILQLQGR XPD

VHTXrQFLD H[WUD FRP HQHUJLD DOWHUDGD SDUD VLPXODomR GR DFHOHUDGRU OLQHDU H D LQVWUXomR GH

JUDYDU QRYDPHQWH RV GDGRV GH VDtGD FRP QRPH HQXPHUDGR �SDUD QmR KDYHU VREUHVFULomR GR

DUTXLYR GD VHTXrQFLD DQWHULRU��

)LJXUD ��� 3DUkPHWURV SDUD VHTXrQFLD H[WUD�

)RQWH� 3UySULR DXWRU�



��

1R DMXVWHV ILQDLV� IRUDP GHILQLGRV R Q~PHUR GH KLVWyULDV QD VLPXODomR ���� PLOK}HV� H

DMXVWHV SDUD RWLPL]DU R GHVHPSHQKR GD VLPXODomR� KDELOLWDQGR R XVR GH WRGRV Q~FOHRV GR

SURFHVVDGRU H GHVDWLYDQGR D LQWHUIDFH JUiILFD�

)LJXUD ��� 'HILQLomR GDV FDUDFWHUtVWLFDV WpFQLFDV GD VLPXODomR�

)RQWH� 3UySULR DXWRU�

$SyV LPSOHPHQWDomR GRV SDUkPHWURV H GDV JHRPHWULDV �ILJXUD ���� IRUDP GHILQLGDV DV

YDULiYHLV GH DPELHQWH GR *HDQW� H� HQWmR� LQLFLDGD D VLPXODomR �ILJXUD ���� FRP GXUDomR GH

��K ���K SDUD FDGD VHTXrQFLD� SDUD R VHX WpUPLQR� 2V GDGRV GH VDtGD JHUDGRV SHOR 723$6

IRUDP FROHWDGRV H SRVWHULRUPHQWH WUDWDGRV XWLOL]DQGR D IHUUDPHQWD 56WXGLR�

)LJXUD ��� $V TXDWUR FDPDGDV GH SODFDV GHYLGDPHQWH SRVLFLRQDGDV�

)RQWH� 3UySULR DXWRU�



��

)LJXUD ��� 7HUPLQDO FRP RV FRPDQGRV GH GHILQLomR GDV YDULiYHLV GH DPELHQWH �SULPHLUD OLQKD� H DEHUWXUD GR

723$6 FRP R DUTXLYR VLPXODFDR�W[W �VHJXQGD OLQKD��

)RQWH� 3UySULR DXWRU�

���� 3URFHVVDPHQWR GRV GDGRV QR 56WXGLR
)RL XWLOL]DGD D OLQJXDJHP 5 DWUDYpV GR 56WXGLR� WDQWR SDUD D FRQIHFomR GH XP GRV

DUTXLYRV GH HQWUDGD GD JHRPHWULD GR H[SHULPHQWR �ILJXUD ���� TXDQWR SDUD R SURFHVVDPHQWR

GRV GDGRV GH VDtGD GDV VLPXODo}HV �ILJXUDV �� H ����

)LJXUD ��� /RRS SDUD ID]HU D FRPELQDomR GDV FRRUGHQDGDV FDOFXODGDV HP FDGD SDUkPHWUR GRV SRoRV�

)RQWH� 3UySULR DXWRU�



��

3DUD DQiOLVH GRV RXWSXWV H REWHQomR GRV UHVXOWDGRV GH DPEDV VLPXODo}HV� R FyGLJR IRL

HVFULWR XWLOL]DQGR GH XPD PHVPD VLQWD[H� GLIHUHQFLDQGR�VH DSHQDV QR FDUUHJDPHQWR GR

DUTXLYR H QRPH GDV YDULiYHLV� $V ELEOLRWHFDV XWLOL]DGDV QR FyGLJR IRUDP� GSO\U �YHUVmR ������

SDUD WUDEDOKDU FRP RV GDWD IUDPHV JHUDGRV FRPR VDtGD SHOR 723$6 SDUD FDGD FDPDGD GD

JHRPHWULD VLPXODGD� JJSORW� �YHUVmR ������ SDUD D FRQIHFomR GRV JUiILFRV MXQWDPHQWH FRP D

ELEOLRWHFD VFDOHV �YHUVmR ������ SDUD DMXVWHV GH URWXODomR H HVFDODV H JULG([WUD �YHUVmR ����

SDUD FULDomR GH JUDGHV GH JUiILFRV�

1D VLPXODomR� FDGD FDPDGD QHFHVVLWD XP VFRUHU LQGLYLGXDO TXH JHUD XP DUTXLYR GH

VDtGD FRP DV FRRUGHQDGDV GH FDGD ELQ H D QRV PHVPRV� 3DUD HODERUDomR GRV JUiILFRV� IRL

QHFHVViULD XPD HVWUXWXUD GH FyGLJR TXH FDUUHJD RV GDGRV �ILJXUD ��� H ORJR HP VHJXLGD XQH

FDGD FDPDGD HP XP Vy GDWD IUDPH �ILJXUD ���� FRP D FULDomR GH XPD QRYD FROXQD SDUD

LGHQWLILFDomR GDV FDPDGDV�

)LJXUD ��� &DUUHJDPHQWR GRV GDGRV�

)RQWH� 3UySULR DXWRU�

)LJXUD ��� &RPELQDomR GRV GDGRV QRV GDWD IUDPHV SDUD DFHOHUDGRU OLQHDU H &REDOWR����

)RQWH� 3UySULR DXWRU�



��

�� 5HVXOWDGRV H GLVFXVV}HV

1DV ILJXUDV �� H ��� VmR DSUHVHQWDGDV� HP IRUPDWR KHDWPDS� DV GLVWULEXLo}HV GH GRVH

HP FDGD FDPDGD� SDUD D VLPXODomR HP $/ H HP &R���� UHVSHFWLYDPHQWH�

$ DERUGDJHP GR WLSR KHDWPDS p ~WLO QHVWH FRQWH[WR HP HVSHFtILFR SDUD GHPRQVWUDUPRV

TXH� DSHVDU GDV GRVHV HQWUH DV FDPDGDV VHUHP GLIHUHQWHV� DV GRVHV HQWUH DV SODFDV GH FDGD

FDPDGD VmR KRPRJrQHDV H FRQVLVWHQWHV QDV iUHDV LPSRUWDQWHV �RQGH HVWmR ORFDOL]DGRV RV

SRoRV GH WLWXODomR�� GHPRQVWUDQGR DSHQDV XP HIHLWR GH ERUGD DR UHGRU GD FDPDGD GHYLGR DR

DMXVWH GR FDPSR GR IHL[H�� (VWH HIHLWR Mi HUD HVSHUDGR H QmR WUD] SUHMXt]RV DR H[SHULPHQWR�

)LJXUD ��� 'LVWULEXLomR GH GRVH DR ORQJR GH FDGD FDPDGD SDUD DFHOHUDGRU OLQHDU�

)RQWH� 3UySULR DXWRU�



��

)LJXUD ��� 'LVWULEXLomR GH GRVH DR ORQJR GH FDGD FDPDGD SDUD &REDOWR����

)RQWH� 3UySULR DXWRU�

3DUD D VLPXODomR GR $/ �ILJXUD ��� p SRVVtYHO REVHUYDU GRVHV FRQVLVWHQWHV HQWUH DV WUrV

SULPHLUDV FDPDGDV� FRP XPD TXHGD VLJQLILFDWLYD QD TXDUWD FDPDGD� (QTXDQWR QD VLPXODomR

SDUD &R��� �ILJXUD ��� H[LVWH XPD PDLRU FRQVWkQFLD HQWUH WRGDV DV FDPDGDV�

$ VHJXLU� DV GHSRVLo}HV GH GRVH HQWUH FDGD FDPDGD IRUDP UHSUHVHQWDGDV HP IRUPDWR GH

ER[SORW HP IXQomR GH FDGD FDPDGD� SDUD $/ �ILJXUD ��� H SDUD &R��� �ILJXUD ����



��

)LJXUD ��� %R[SORW GD GRVH SDUD FDGD FDPDGD SDUD D VLPXODomR GH DFHOHUDGRU OLQHDU� (P YLQKR� R SRQWR GH PpGLD

GH GRVH�

)RQWH� 3UySULR DXWRU�

)LJXUD ��� %R[SORW GD GRVH SDUD FDGD FDPDGD SDUD D VLPXODomR GH &R���� (P D]XO HVFXUR� R SRQWR GH PpGLD GH

GRVH�

)RQWH� 3UySULR DXWRU�

1R ER[SORW GH DPEDV DV VLPXODo}HV p SRVVtYHO REVHUYDU XP DOWR Q~PHUR GH RXWOLHUV

DEDL[R GD PHGLDQD� ,VVR RFRUUH SULQFLSDOPHQWH SHOR HIHLWR GH ERUGDV GD FROLPDomR �WDPDQKR



��

GR FDPSR�� $FLPD GD PHGLDQD WDPEpP H[LVWHP DOJXQV RXWOLHUV� HVWHV SRGHP RFRUUHU SRU

IOXWXDo}HV HVWDWtVWLFDV QD VLPXODomR�

$QDOLVDQGR RV SULPHLURV H WHUFHLURV TXDUWLV REVHUYDPRV TXH D DPSOLWXGH LQWHUTXDUWLO

�$,4� p SHTXHQD H LVVR LQGLFD TXH D PDLRU SDUWH GRV GDGRV VH DFXPXODP HP WRUQR GH XP

LQWHUYDOR GH GRVH SHTXHQR H EHP GHILQLGR� 7DPEpP p SRVVtYHO REVHUYDU TXH D PHGLDQD HVWi

EHP FHQWUDOL]DGD HQWUH RV SULPHLURV H WHUFHLURV TXDUWLV �4� H 4��� LQGLFDQGR TXH GHQWUR GHVVH

LQWHUYDOR QmR H[LVWH XPD WHQGrQFLD QRV GDGRV� $PEDV DV DQiOLVHV GHPRQVWUDP KRPRJHQHLGDGH

QD GLVWULEXLomR GD GRVH HP FDGD FDPDGD� $LQGD QRV PHVPRV JUiILFRV� IRL LQWURGX]LGR XP

SRQWR UHSUHVHQWDWLYR SDUD D PpGLD GH GRVH GH FDGD FDPDGD� (VWH SRQWR p UHOHYDQWH SDUD

UHSUHVHQWDU TXH� HPERUD H[LVWDP PXLWRV RXWOLHUV QRV JUiILFRV� D PpGLD VH PDQWpP GHQWUR GR

LQWHUYDOR HQWUH 4� H 4�� GHPRQVWUDQGR TXH HVVHV RXWOLHUV QmR WrP LPSDFWR QD GLVWULEXLomR

FHQWUDO�

e SRVVtYHO UHSUHVHQWDU HVVD FRQVWkQFLD SRU PHLR GH XP JUiILFR GH GHQVLGDGH�

QRUPDOL]DGR GH DFRUGR FRP D PDLRU GRVH GH FDGD SODFD�

)LJXUD ��� 'HQVLGDGH GH GRVHV SDUD FDGD FDPDGD QD VLPXODomR SDUD DFHOHUDGRU OLQHDU�

)RQWH� 3UySULR DXWRU�



��

)LJXUD ��� 'HQVLGDGH GH GRVHV SDUD FDGD FDPDGD QD VLPXODomR SDUD &REDOWR����

)RQWH� 3UySULR DXWRU�

2V JUiILFRV UHSUHVHQWDGRV QDV ILJXUDV �� H �� DSUHVHQWDP� SDUD FDGD SODFD� RV GDGRV

GH GHQVLGDGH GH GRVHV REWLGRV� $ H[LVWrQFLD GH VRPHQWH XP SLFR FRP DOWD DPSOLWXGH H EDL[D

ODUJXUD LQGLFD TXH D PDLRU SDUWH GRV GDGRV VH HQFRQWUDP QXPD PHVPD UHJLmR� FRP EDL[D

GLVSHUVmR� &RP HVVDV LQIHUrQFLDV FRQVHJXLPRV REVHUYDU TXH D GRVH SDUD FDGD FDPDGD VH

HQFRQWUD KRPRJrQHD�

)D]HQGR R VRPDWyULR GD GRVH GH FDGD FDPDGD H FDOFXODQGR VXD UD]mR HP UHODomR j

SULPHLUD FDPDGD� REWHPRV D SURSRUomR GD GLVWULEXLomR GH GRVH�

7DEHOD �� 3URSRUomR GD GRVH HP FDGD FDPDGD HP UHODomR j SULPHLUD FDPDGD QD VLPXODomR SDUD DFHOHUDGRU OLQHDU�

)RQWH� 3UySULR DXWRU�

$FHOHUDGRU /LQHDU

&DPDGD 7RWDO GH 'RVH �*\� 3URSRUomR HP UHODomR D &DPDGD �

� ����� �

� ����� ����

� ����� �

� ������ �����
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7DEHOD �� 3URSRUomR GD GRVH HP FDGD FDPDGD HP UHODomR j SULPHLUD FDPDGD QD VLPXODomR SDUD &REDOWR����

)RQWH� 3UySULR DXWRU�

$QDOLVDQGR DV SURSRUo}HV HQWUH D GLVWULEXLomR GH GRVH GH FDGD VLPXODomR� p SRVVtYHO

REVHUYDU TXH H[LVWH XPD IOXWXDomR QDV GRVHV HQWUH FDPDGD SDUD R &REDOWR��� LQGLFDQGR TXH

KDYHUi OLJHLUD GLIHUHQoD QD DEVRUomR GH GRVH GR ORWH GH FXOWXUDV LQGLFDQGR TXH KDYHUi OLJHLUD

GLIHUHQoD QD DEVRUomR GH GRVH GR ORWH GH FXOWXUDV� $V SURSRUo}HV REWLGDV QD VLPXODomR GR

DFHOHUDGRU OLQHDU DSUHVHQWDP FRQVLVWrQFLD H KRPRJHQHLGDGH QDV WUrV SULPHLUDV FDPDGDV�

HQTXDQWR D TXDUWD FDPDGD HYLGHQFLD XPD TXHGD DFHQWXDGD QD GRVH�

$ DQiOLVH GD KRPRJHQHLGDGH GD GRVH HP PLFURSODFDV WHYH FRPR SULQFLSDO REMHWLYR

DYDOLDU D YLDELOLGDGH GH LUUDGLDU VLPXOWDQHDPHQWH P~OWLSORV ORWHV GH FXOWXUDV FHOXODUHV VHP

FRPSURPHWHU D GRVH SODQHMDGD� $V VLPXODo}HV UHDOL]DGDV FRP GXDV IRQWHV GH UDGLDomR �

DFHOHUDGRU OLQHDU GH � 0H9 H &REDOWR��� GH ���� 0H9 � GHPRQVWUDUDP XPD GLVWULEXLomR GH

GRVH QRWDYHOPHQWH KRPRJrQHD GHQWUR GH FDGD FDPDGD GDV PLFURSODFDV� 2V KHDWPDSV JHUDGRV

QDV DQiOLVHV UHYHODUDP XPD FRQVLVWrQFLD QD GLVWULEXLomR GH GRVH QDV iUHDV FUtWLFDV�

SDUWLFXODUPHQWH QRV SRoRV GH WLWXODomR� VHQGR TXH R HIHLWR GH ERUGD LGHQWLILFDGR VH PDQWHYH

UHVWULWR jV H[WUHPLGDGHV GDV SODFDV� VHP DIHWDU D TXDOLGDGH GD LUUDGLDomR QDV FXOWXUDV

FHOXODUHV� (VVD KRPRJHQHLGDGH p HVVHQFLDO SDUD JDUDQWLU TXH WRGDV DV FXOWXUDV GH XPD PHVPD

FDPDGD UHFHEDP GRVHV HTXLYDOHQWHV� SHUPLWLQGR FRPSDUDo}HV FRQILiYHLV HQWUH GLIHUHQWHV

WUDWDPHQWRV�

$R DYDOLDU D GLVWULEXLomR GH GRVH HQWUH FDPDGDV� REVHUYRX�VH XPD YDULDELOLGDGH TXH

PHUHFH DWHQomR HVSHFtILFD� 1R FDVR GR DFHOHUDGRU OLQHDU� DV WUrV SULPHLUDV FDPDGDV

DSUHVHQWDUDP XPD GLVWULEXLomR FRQVLVWHQWH� PDV D TXDUWD FDPDGD VRIUHX XPD UHGXomR

VLJQLILFDWLYD GH GRVH� DSUR[LPDGDPHQWH ���� $SHVDU GH LQLFLDOPHQWH YLVWD FRPR XPD

OLPLWDomR� HVVD GLIHUHQoD SRGH VHU DSURYHLWDGD FRPR XPD RSRUWXQLGDGH H[SHULPHQWDO� 3RU

H[HPSOR� H[SHULPHQWRV SRGHP VHU GHVHQKDGRV SDUD XWLOL]DU DSHQDV DV WUrV SULPHLUDV FDPDGDV�

JDUDQWLQGR XQLIRUPLGDGH SDUD DWp ����� FXOWXUDV� RX SDUD H[SORUDU GRLV QtYHLV GH GRVH

VLPXOWDQHDPHQWH� FRP DV SULPHLUDV FDPDGDV UHFHEHQGR XPD GRVH SDGUmR H D TXDUWD FDPDGD

&REDOWR���

&DPDGD 7RWDO GH 'RVH �*\� 3URSRUomR HP UHODomR D &DPDGD �

� ������ �

� ������ ����

� ������ ����

� ������ ����
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XPD GRVH UHGX]LGD� (VVD DERUGDJHP DPSOLD D HILFLrQFLD H[SHULPHQWDO VHP D QHFHVVLGDGH GH

LUUDGLDo}HV DGLFLRQDLV� -i QDV VLPXODo}HV FRP &REDOWR���� DV YDULDo}HV HQWUH FDPDGDV IRUDP

PHQRV SURQXQFLDGDV� PDV DLQGD DVVLP H[LJHP FXLGDGRV QR GHVHQKR H[SHULPHQWDO� 8PD

HVWUDWpJLD SURSRVWD VHULD DOWHUQDU D RUGHP GDV FDPDGDV HQWUH VHVV}HV GH LUUDGLDomR IUDFLRQDGD�

JDUDQWLQGR XPD GRVH PpGLD HTXLYDOHQWH SDUD RV JUXSRV GH FXOWXUDV DR ORQJR GR WUDWDPHQWR�

�� &RQFOXVmR

2V UHVXOWDGRV DOFDQoDGRV YDOLGDP D JHRPHWULD SURSRVWD SDUD LUUDGLDomR� DR PHVPR

WHPSR TXH DEUHP QRYDV SRVVLELOLGDGHV GH RWLPL]DomR H[SHULPHQWDO� $ KRPRJHQHLGDGH GHQWUR

GDV FDPDGDV DVVHJXUD HILFLrQFLD ORJtVWLFD� SHUPLWLQGR D LUUDGLDomR VLPXOWkQHD GH XP JUDQGH

Q~PHUR GH DPRVWUDV H UHGX]LQGR R WHPSR QHFHVViULR SDUD H[SHULPHQWRV HP ODUJD HVFDOD� $V

YDULDo}HV HQWUH FDPDGDV� SRU VXD YH]� RIHUHFHP IOH[LELOLGDGH SDUD GHVHQKDU H[SHULPHQWRV

PDLV FRPSOH[RV� LQFRUSRUDQGR GLIHUHQWHV QtYHLV GH GRVH HP XPD ~QLFD VHVVmR GH LUUDGLDomR�

$OpP GLVVR� D FRPSUHHQVmR GHWDOKDGD GD GLVWULEXLomR GH GRVH HP FDGD FRQILJXUDomR

SURSRUFLRQD XP FRQWUROH PDLV ULJRURVR GDV FRQGLo}HV H[SHULPHQWDLV� DXPHQWDQGR D

UHSURGXWLELOLGDGH H D FRQILDELOLGDGH GRV UHVXOWDGRV� 3RU ILP� D FDSDFLGDGH GH LUUDGLDU

P~OWLSORV ORWHV VLPXOWDQHDPHQWH QmR Vy RWLPL]D UHFXUVRV KXPDQRV H PDWHULDLV� FRPR WDPEpP

WRUQD RV SURFHVVRV GH SHVTXLVD PDLV HFRQ{PLFRV H HILFLHQWHV�



��

5HIHUrQFLDV ELEOLRJUiILFDV

�� ,QVWLWXWR 1DFLRQDO GR &kQFHU� (VWLPDWLYD ����� LQFLGrQFLD GH FkQFHU QR %UDVLO� ,1&$�

����� 'LVSRQtYHO HP�

KWWSV���ZZZ�LQFD�JRY�EU�VLWHV�XIX�VWL�LQFD�ORFDO�ILOHV��PHGLD�GRFXPHQW��HVWLPDWLYD������SGI�

$FHVVR HP � GH QRYHPEUR GH �����

�� $PHULFDQ &DQFHU 6RFLHW\� :KDW LV RUDO FDYLW\ FDQFHU"� &DQFHU�RUJ� ����� 'LVSRQtYHO HP�

KWWSV���ZZZ�FDQFHU�RUJ�FDQFHU�W\SHV�RUDO�FDYLW\�DQG�RURSKDU\QJHDO�FDQFHU�DERXW�ZKDW�LV�RUDO

�FDYLW\�FDQFHU�KWPO� $FHVVR HP � GH QRYHPEUR GH �����

�� 6&+,))� %� $�� &DUFLQRPD RUDO GH FpOXODV HVFDPRVDV� 0DQXDO 06'� ����� 'LVSRQtYHO

HP�

KWWSV���ZZZ�PVGPDQXDOV�FRP�SW�SURILVVLRQDO�GLVW�&��%$UELRV�GR�RXYLGR�QDUL]�H�JDUJDQWD�

WXPRUHV�GD�FDEH�&��$�D�H�GR�SHVFR�&��$�R�FDUFLQRPD�RUDO�GH�F�&��$�OXODV�HVFDP

RVDV� $FHVVR HP � GH QRYHPEUR GH �����

�� .$/26� 0� +�� :+,7/2&.� 3� $�� 0RQWH &DUOR 0HWKRGV� 6HFRQG� 5HYLVHG DQG

(QODUJHG (GLWLRQ� �� (GLomR� :HLQKHLP� :,/(<�9&+ 9HUODJ *PE+ 	 &R� .*D$� �����

�� .+$1� )� 0�� *,%%216� -� 3�� 63(5'872� 3� :�� 7UHDWPHQW 3ODQQLQJ LQ 5DGLDWLRQ

2QFRORJ\� �� (GLomR� 3KLODGHOSKLD� :ROWHUV .OXZHU� �����

�� 2/,9(,5$� $� &� +�� 'HVHQYROYLPHQWR GH XP VLVWHPD FRPSXWDFLRQDO EDVHDGR QR

FyGLJR *HDQW� SDUD DYDOLDo}HV GRVLPpWULFDV HP UDGLRWHUDSLD� ����� ��� S�� 7HVH

�GRXWRUDGR� ± 3URJUDPD GH 3yV�*UDGXDomR HP 7HFQRORJLDV (QHUJpWLFDV H 1XFOHDUHV �

8QLYHUVLGDGH )HGHUDO GH 3HUQDPEXFR� 5HFLIH � 3(� �����

�� $*267,1(//,� 6�� HW DO� *HDQW�� D VLPXODWLRQ WRRONLW� 6FLHQFH 'LUHFW� 1XFOHDU

,QVWUXPHQWV DQG 0HWKRGV LQ 3K\VLFV 5HVHDUFK� YRO� ���� IDVFtFXOR �� S� �������� MXOKR GH

�����

�� 3(5/� -�� 6+,1� -�� 6&+h0$11� -�� )$''(*21� %�� 3$*$1(77,� +� 723$6� DQ

LQQRYDWLYH SURWRQ 0RQWH &DUOR SODWIRUP IRU UHVHDUFK DQG FOLQLFDO DSSOLFDWLRQV� 0HGLFDO



��

3K\VLFV� Y� ��� Q� ��� S� ���������� QRY� ����� 'LVSRQtYHO HP�

KWWSV���SXEPHG�QFEL�QOP�QLK�JRY�� $FHVVR HP �� QRYHPEUR GH �����

�� 3(5/� -�� 5($'�0(� ,QVWDOODWLRQ LQVWUXFWLRQV IRU 723$6 9HUVLRQ ���� 723$6 0&� �����

'LVSRQtYHO HP�

KWWSV���GULYH�JRRJOH�FRP�ILOH�G��6��X%YK1Z1P/$%.LFHXZ��;�53�3�5U=�YLHZ� $FHVVR

HP �� GH RXWXEUR GH �����

��� $6/$0� $PEUHHQ� HW DO� 6RIW WLVVXH DQG ZDWHU VXEVWLWXWHV IRU PHJDYROWDJH SKRWRQ

EHDPV� $Q (*6QUF�EDVHG HYDOXDWLRQ� -RXUQDO RI $SSOLHG &OLQLFDO 0HGLFDO 3K\VLFV� $$30�

YRO� ��� IDVFtFXOR �� S� �������� MDQHLUR GH �����
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