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7KLV SDSHU LV FRQFHUQHG ZLWK WKH DSSOLFDWLRQV RI WKH

*0'+ WR SUHGLFWLRQ PRGHOV RI ULYHU IORZ DQG

H[FKDQJH UDWHV� %RWK DSSOLFDWLRQV DUH DVVRFLDWHG ZLWK

WKH PRGHOLQJ RI HQYLURQPHQWDO� HFRORJLFDO� DQG VRFLDO

V\VWHPV ZKLFK KDYH D JUHDW GHDO RI XQFHUWDLQW\ DQG

XQNQRZQ LWHUDWLRQV EHWZHHQ HOHPHQWV DQG SDUDPHWHUV�

$Q DGDSWLYH VFKHPH RI WKH SUHGLFWLRQ PRGHO LV

FRQVWUXFWHG E\ PDNLQJ XVH RI WKH PRGLILHG DOJRULWKP

*0'+ � PXOWLSOLFDWLYH�DGGLWLYH DOJRULWKP� WR LPSURYH

WKH IRUHFDVWLQJ DELOLW\ ZKHQ D VPDOO QXPEHU RI GDWD

VHTXHQFHV DUH DYDLODEOH IRU WKH PRGHO EXLOGLQJ� 7KH

*0'+ DOJRULWKPV KDYH� RI FRXUVH� ERWK VWUHQJWKV DQG

ZHDNQHVVHV FRPSDUHG ZLWK RWKHU SUHGLFWLRQ PRGHOV�

2XU VHOI�RUJDQL]LQJ PHWKRG� *0'+� KDV WKH VSHFLILF

IHDWXUHV RI DOJRULWKPLF� VKRUW FRPSXWDWLRQ WLPH� DQG

DSSOLFDELOLW\ WR D OLPLWHG DPRXQW RI GDWD�

�� ,QWURGXomR

$ &LEHUQpWLFD p D FLrQFLD GH FRPXQLFDomR H FRQWUROH

HP PiTXLQDV H VHUHV YLYRV� $ QDWXUH]D HPSUHJD R

PHOKRU VLVWHPD FLEHUQpWLFR TXH SRGH VHU FRQFHELGR� SRU

H[HPSOR� QR VLVWHPD QHXUROyJLFR GH VHUHV YLYRV� QR

EDODQoR HFROyJLFR HQYROYHQGR R IHHGEDFN DPELHQWDO� QR

FRQWUROH GR PRYLPHQWR SODQHWiULR H QD UHJXODomR GD

WHPSHUDWXUD GR FRUSR KXPDQR� 7RGRV HVWHV VLVWHPDV

FLEHUQpWLFRV VmR IDVFLQDQWHV� HP IXQomR GH VXD

DFXUDFLGDGH H HILFLrQFLD� (OHV VmR FRHVLYRV� DXWR�

UHJXOiYHLV� HVWiYHLV� DOpP GH WHUHP XPD H[WUDRUGLQiULD

DGDSWDELOLGDGH H XPD LQHUHQWH FDSDFLGDGH SDUD XVDU D

H[SHULrQFLD DGTXLULGD DWUDYpV GH IHHGEDFN QR VHX

SURFHVVR GH DSUHQGL]DJHP�

2 FRQWUROH SULQFLSDO HP FLEHUQpWLFD HVWi UHODFLRQDGR

FRP R HUUR GH DWXDomR REWLGR SRU IHHGEDFN H

KRPHRVWDVLV� 2 Q~PHUR GH YDULiYHLV HQYROYLGDV QD

DQiOLVH GH XP VLVWHPD GHVVH WLSR VmR GH XPD PDQHLUD

JHUDO� EDVWDQWH HOHYDGR� (VWDV YDULiYHLV WrP� HP JHUDO�

XP FRPSRUWDPHQWR HVWRFiVWLFR� H LQWHUDJHP HQWUH VL GH

IRUPD EDVWDQWH FRPSOH[D� ([HPSORV GH WDLV VLVWHPDV QD

QDWXUH]D VmR RV VLVWHPDV DPELHQWDLV H PHWHRUROyJLFRV�

VDIUD DJUtFROD� YD]}HV HP XP ULR� SROXLomR� HWF� 2V

VLVWHPDV QDWXUDLV VmR� SRUWDQWR� FKDPDGRV GH VLVWHPDV

FLEHUQpWLFRV GHYLGR j VXD FRPSOH[LGDGH� DGYLQGD GR

UHODFLRQDPHQWR HQWUH DV GLYHUVDV YDULiYHLV TXH

FRPS}HP HVWHV VLVWHPDV QD QDWXUH]D�

$V PXGDQoDV TXH RFRUUHP QHVWHV VLVWHPDV VmR� HP

JHUDO� OHQWDV H UHJXODUHV� (QWUHWDQWR� DOJXPDV PXGDQoDV

LPSUHYLVWDV WDPEpP SRGHP RFRUUHU� H VmR H[DWDPHQWH

HVWDV DV GH GLItFLO SUHYLVmR�

2V IXQGDPHQWRV WHyULFRV GH XP VLVWHPD FLEHUQpWLFR

EDVHLDP�VH QR FRQFHLWR GH ¦FDL[D SUHWD§ �TXH

FDUDFWHUL]D XP HVWXGR GD UHODomR HQWUH HQWUDGD H VDtGD

GH XP VLVWHPD�� XPD DERUGDJHP QHXUDO TXH XWLOL]D R

FRQFHLWR GH OLPLDU OyJLFR H FRQH[LRQLVPR� XPD

DERUGDJHP LQGXWLYD TXH XWLOL]D R FRQFHLWR GH

PHFDQLVPR LQGXWLYR SDUD PDQWHU R FRQWUROH FRPSRVWR

GR VLVWHPD� XPD DERUGDJHP SUREDELOtVWLFD TXH XWLOL]D

IXQo}HV PXOWLSOLFDWLYDV GD WHRULD KLHUiUTXLFD GH

GHFLV}HV HVWDWtVWLFDV H XPD DERUGDJHP OyJLFD

PDWHPiWLFD GH *|GHO �WHRUHPD GD LQFRPSOHWXGH� TXH

XWLOL]D R SULQFtSLR GH ¦FRPSOHPHQWR H[WHUQR§ FRPR XP

FULWpULR GH VHOHomR >�@�

&RP R REMHWLYR GH UHSUHVHQWDU D DERUGDJHP LQGXWLYD

GHVWHV VLVWHPDV FLEHUQpWLFRV� YiULRV PpWRGRV WrP VLGR

GHVHQYROYLGRV� (VVHV PpWRGRV GH DSUHQGL]DJHP

LQGXWLYD VmR WDPEpP FKDPDGRV *0'+ �*URXS 0HWKRG

RI GDWD +DQGOLQJ�� 6HOI�2UJDQL]DWLRQ� 6RUWLQJ 2XW H

PpWRGRV +HXUtVWLFRV >�@�

2V DOJRULWPRV GH DERUGDJHP LQGXWLYD WrP GRLV

SURFHVVRV IXQGDPHQWDLV j VXD GLVSRVLomR� XPD UHGH

FRQH[LRQLVWD OLPLWDGD� SDUD JHUDomR GH IXQo}HV SDUFLDLV�

H XPD IXQomR REMHWLYR FRP OLPLDU� SDUD HVWDEHOHFHU R

DSUHQGL]DGR FRPSHWLWLYR� 3RU RXWUR ODGR D DERUGDJHP

GHGXWLYD p EDVHDGD VREUH D DQiOLVH GH FDXVD H HIHLWR�

1XPD DERUGDJHP GHGXWLYD� QR SURFHVVR GH GLiORJR

KRPHP PiTXLQD R SDSHO SUHGRPLQDQWH p MRJDGR SHOR

RSHUDGRU KXPDQR� WHQGR R FRPSXWDGRU R SDSHO GH XPD

JUDQGH PiTXLQD GH FDOFXODU� (P FRQWUDVWH� QRV

DOJRULWPRV *0'+� R SDSHO GR RSHUDGRU KXPDQR p

SDVVLYR� (OH QmR QHFHVVLWD WHU XP SURIXQGR

FRQKHFLPHQWR GR VLVWHPD VRE DQiOLVH� SRLV SUHFLVD

IRUQHFHU VRPHQWH XPD PtQLPD TXDQWLGDGH GH

LQIRUPDomR�

$ YDQWDJHP GHVWHV DOJRULWPRV HVWD UHODFLRQDGD DR

IDWR GH TXH HP FDGD HWDSD GH JHUDomR GH XPD IXQomR

SDUFLDO WHP�VH XP VLVWHPD OLQHDU FRP DSHQDV VHLV

SDUkPHWURV D VHU GHWHUPLQDGR� (VWH IDWR WRUQD R
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SURFHVVR HILFLHQWH HP WHUPRV FRPSXWDFLRQDLV� 3RU RXWUR

ODGR HVWHV PRGHORV WrP FRPR OLPLWDomR QmR VHUHP

DSUR[LPDGRUHV XQLYHUVDLV GH IXQo}HV� (VWH WUDEDOKR WHP

SRU REMHWLYR DSUHVHQWDU R XVR GD WpFQLFD UHFXUVLYD GRV

PtQLPRV TXDGUDGRV� TXH p WHRULFDPHQWH HOHJDQWH H

FRPSXWDFLRQDOPHQWH HILFLHQWH� SDUD DWXDOL]DomR

GLQkPLFD GRV SHVRV GH XPD UHGH QHXUDO FRQVWUXWLYD TXH

XWLOL]D RV SULQFtSLRV FLEHUQpWLFR GH DXWR�RUJDQL]DomR H

DERUGDJHP LQGXWLYD >�@�

1D VHomR � DSUHVHQWD�VH D PHWRGRORJLD GD UHGH

QHXUDO FRQVWUXWLYD TXH XWLOL]D�VH QHVWH WUDEDOKR H

GHVFUHYH�VH D WpFQLFD UHFXUVLYD GRV PtQLPRV TXDGUDGRV�

H FRPR HVWD SRGH VHU XWLOL]DGD SDUD DWXDOL]DomR

GLQkPLFD GRV SHVRV� 1D VHomR � DSUHVHQWD�VH DV

DSOLFDo}HV UHDOL]DGDV� )LQDOPHQWH VHomR � DSUHVHQWD�VH

QRVVDV FRQFOXV}HV H WUDEDOKRV IXWXURV�

�� 5HGHV 1HXUDLV &RQVWUXWLYDV

2 SULQFtSLR GH DXWR�RUJDQL]DomR SRGH VHU IRUPXODGR

FRPR VH VHJXH� TXDQGR D FRPSOH[LGDGH GR PRGHOR

FUHVFH JUDGXDOPHQWH� FHUWRV FULWpULRV� TXH VmR FKDPDGRV

FULWpULRV GH VHOHomR RX IXQo}HV REMHWLYR �TXH WrP D

SURSULHGDGH GH FRPSOHPHQWR H[WHUQR� SDVVDP SRU XP

PtQLPR JOREDO� $ H[LVWrQFLD GHVVH PtQLPR JOREDO p

TXH LQGLFD D H[LVWrQFLD GH XP PRGHOR GH FRPSOH[LGDGH

yWLPD �PRGHOR PDLV SDUFLPRQLRVR� �

$ QRomR GH TXH GHYH H[LVWLU XP PRGHOR GH

FRPSOH[LGDGH yWLPD� GHWHUPLQDGR SHOR SULQFtSLR GH

DXWR�RUJDQL]DomR� p D EDVH GD DERUGDJHP LQGXWLYD� 'H

DFRUGR FRP R WHRUHPD GD LQFRPSOHWXGH GH *|GHO� R

PRGHOR PDWHPiWLFR GH FRPSOH[LGDGH yWLPD SDUD

FDUDFWHUL]DU XP GDGR REMHWR FRPSOH[R SRGH VHU

HQFRQWUDGR SHOR PtQLPR GH XPD IXQomR REMHWLYR�

���� 7pFQLFD EiVLFD

2V VHJXLQWHV SDVVRV VmR D EDVH GRV PRGHORV DXWR�

RUJDQL]iYHLV FRP DERUGDJHP LQGXWLYD�

i 6HOHFLRQDU XP FRQMXQWR GH GDGRV FRP 1

REVHUYDo}HV SDUD R VLVWHPD D VHU HVWXGDGR p

VHOHFLRQDGR� VHQGR HVVHV GDGRV GLYLGLGRV HP SHOR

PHQRV GRLV FRQMXQWRV ¤ FRQMXQWR GH WUHLQDPHQWR

�$� H FRQMXQWR GH WHVWH �%��

i (VWDEHOHFHU XPD IXQomR GH UHIHUrQFLD TXH

UHSUHVHQWH XPD UHODomR HQWUH DV YDULiYHLV GH

HQWUDGD H GH VDtGD�

i &ODVVLILFDU R WLSR GH SUREOHPD H HVFROKHU XPD

IXQomR REMHWLYR SDUD FULWpULR GH VHOHomR TXH

UHSUHVHQWDUi R FRPSOHPHQWR H[WHUQR�

i *HUDU XP FRQMXQWR GH IXQo}HV SDUFLDLV EDVHDQGR�VH

QD IXQomR GH UHIHUrQFLD�

i &RP R FRQMXQWR GH WUHLQDPHQWR� HVWLPDU RV SHVRV

GH WRGDV DV IXQo}HV SDUFLDLV XWLOL]DQGR XPD WpFQLFD

GH RWLPL]DomR HILFLHQWH�

i &DOFXODU XPD PHGLGD GD TXDOLGDGH GH FDGD XPD

GDV IXQo}HV SDUFLDLV JHUDGDV GH DFRUGR FRP D

IXQomR REMHWLYR HVFROKLGD XWLOL]DQGR�VH R FRQMXQWR

GH WHVWH �%��

i (VFROKHU R PRGHOR SDUFLDO TXH DSUHVHQWD D PHOKRU

PHGLGD FRPR VHQGR R PRGHOR yWLPR� HQWUHWDQWR� VH

R YDORU HQFRQWUDGR QmR VDWLVID]� HVFROKHU RV

PHOKRUHV PRGHORV SDUFLDLV� JHUDU QRYRV PRGHORV

SDUFLDLV H FRQWLQXDU R SURFHVVR�

���� 0RGHOR PXOWLSOLFDWLYR�DGLWLYR

([LVWHP YiULRV DOJRULWPRV *0'+� HQWUHWDQWR D

GLIHUHQoD EiVLFD HQWUH HOHV HVWi QD IRUPD GH JHUDU DV

IXQo}HV SDUFLDLV� 2 DOJRULWPR FRPELQDWRULDO p R

SULQFLSDO DOJRULWPR GH XPD ~QLFD FDPDGD� HQTXDQWR R

DOJRULWPR PXOWLOD\HU p R SULQFLSDO DOJRULWPR

IHHGIRUZDUG PXOWLFDPDGDV�

1HVWH WUDEDOKR IL]HPRV XVR GH XP PRGHOR

0XOWLSOLFDWLYR�$GLWLYR >�@� FRP R REMHWLYR GH UHDOL]DU

XPD EXVFD SROLQRPLDO QR HVSDoR GH VROXo}HV PDLV

JHQpULFR� (VWH PRGHOR SRGH VHU YLVWR FRPR XPD

JHQHUDOL]DomR GR DOJRULWPR EiVLFR� RQGH DV YDULiYHLV

WrP DSHQDV SRWrQFLDV LQWHLUDV�

(P SULPHLUR OXJDU� QyV GHYHPRV HVFROKHU DOJXQV

PRGHORV PXOWLSOLFDWLYRV GH FRPSOH[LGDGH yWLPD� WHQGR

FRPR EDVH DOJXP FULWpULR H[WHUQR GH VHOHomR�

8P PRGHOR RULJLQDO p UHSUHVHQWDGR QD IRUPD GH XP

SURGXWyULR GH YDULiYHLV FRP SRWrQFLDV GHVFRQKHFLGDV�

WDLV FRPR�
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(VWD HTXDomR� DSyV XPD WUDQVIRUPDomR ORJDUtWPLFD�

SRGH VHU HVFULWD GD VHJXLQWH IRUPD�
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2V GDGRV VmR VHSDUDGRV HP WUHLQDPHQWR� WHVWH H

YHULILFDomR� GH WDO IRUPD TXH RV PHOKRUHV PRGHORV

SDUFLDLV� EDVHDQGR�VH HP XP GDGR FULWpULR GH VHOHomR�

VHUmR HVFROKLGRV XVDQGR�VH DOJXP DOJRULWPR GH

DERUGDJHP LQGXWLYD H DOJXP FULWpULR GH VHOHomR� 1HVWH

WUDEDOKR QyV XWLOL]DPRV R DOJRULWPR PXOWLOD\HU�

'HWDOKHV GHVWH DOJRULWPR SRGHP VHU HQFRQWUDGRV HP

9DOHQoD H /XGHUPLU� ���� >�@�

3RVWHULRUPHQWH� SDUD REWHUPRV R PRGHOR

0XOWLSOLFDWLYR�$GLWLYR JHQHUDOL]DGR� FRPELQD�VH RV

PRGHORV PXOWLSOLFDWLYRV SDUFLDV VHOHFLRQDGRV HP XP

VLPSOHV SROLQ{PLR FRPSOHWR� WDO FRPR�

������
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RQGH ] p D UHVSRVWD GHVHMDGD GR SURFHVVR� \M � M ��������S�

���� VmR DV VDtGDV HVWLPDGDV GRV PRGHORV PXOWLSOLFDWLYRV

VHOHFLRQDGRV� E� p D WHQGrQFLD H EM VmR RV SHVRV

�FRHILFLHQWHV��
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���� $WXDOL]DomR GLQkPLFD GRV SHVRV

8P GRV SULQFLSDLV SUREOHPDV UHODFLRQDGRV DR
HVTXHPD GH SUHGLomR FRP R XVR GH PRGHOR DGDSWDWLYR p
R GD HVWDELOLGDGH HP WHUPRV GD HVWUXWXUD GR PRGHOR� e
FODUR TXH� VH D LGHQWLILFDomR GD HVWUXWXUD GR PRGHOR
YDULDU D FDGD QRYD LQIRUPDomR� SRGHPRV WHU SUREOHPDV
GH RYHUILWWLQJ � KDMD YLVWD TXH PRGLILFDo}HV QD HVWUXWXUD
HP WHPSR UHDO SRGH OHYDU D XP DMXVWH SROLQRPLDO GH
JUDX PDLV HOHYDGR GHVQHFHVVDULDPHQWH�� DOpP GR TXH
FDGD QRYR WUHLQDPHQWR GD UHGH QHXUDO FRQVRPH WHPSR H
QHFHVVLWD GH DQiOLVH SRU SDUWH GR XVXiULR� TXH QHP
VHPSUH p HVSHFLDOLVWD HP UHGHV QHXUDLV�

3DUD HYLWDU HVWH LQFRQYHQLHQWH� QyV SURSRPRV D
VHJXLQWH PHWRGRORJLD VHT�HQFLDO� TXH SHUPLWH D
DWXDOL]DomR GRV SHVRV GD UHGH PDQWHQGR D HVWDELOL]DomR
GD HVWUXWXUD GR PRGHOR GH SUHGLomR� 3ULPHLUDPHQWH�
HVWDEHOHFHPRV D HVWUXWXUD yWLPD GD UHGH QHXUDO FRP RV
GDGRV GLVSRQtYHLV� $ VHJXLU� VHPSUH TXH XP QRYR GDGR
p REWLGR� RV SHVRV GRV SROLQ{PLRV SDUFLDLV H GH VDtGD
VmR DWXDOL]DGRV GH DFRUGR FRP R SURFHVVR DSUHVHQWDGR D
VHJXLU �HQWUHWDQWR� D HVWUXWXUD GD UHGH HVWDEHOHFLGD
DQWHULRUPHQWH ILFD IL[D��

$OJRULWPR GH DWXDOL]DomR GRV SHVRV� &RQVLGHUHPRV

D VHJXLQWH HTXDomR SDUD FDGD YDULiYHO LQWHUPHGLiULD�
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9DPRV FRQVLGHUDU TXH WHPRV XPD QRYD LQIRUPDomR�

7HUHPRV HQWmR D VHJXLQWH HTXDomR DGLFLRQDO�
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2QGH % p XP YHWRU T [ � H =S�� p D ~OWLPD VDtGD�

3RUWDQWR� FRPELQDQGR DV HTXDo}HV � H �� QyV WHPRV�
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1HVWH SRQWR� YDPRV HVWDEHOHFHU D IyUPXOD UHFXUVLYD

EDVHDGD QD HTXDomR � GH PRGR D VLPSOLILFDU D VROXomR

GRV PtQLPRV TXDGUDGRV TXDQGR GD H[LVWrQFLD GH XPD

QRYD LQIRUPDomR� 6H DV PDWUL]HV 3S�� � 3S � +S�� H 5S��

VDWLVID]HP D HTXDomR
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)LQDOPHQWH� VXEVWLWXLQGR D HTXDomR �� QD VROXomR

GH PtQLPRV TXDGUDGRV GD HTXDomR �� REWHPRV D

VHJXLQWH IyUPXOD UHFXUVLYD
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3RUWDQWR� GHVGH TXH RV YDORUHV LQLFLDLV GH ;S H 3S

VHMDP GDGRV SHOR PRGHOR SUp GHILQLGR� SUHFLVDPRV

FDOFXODU DSHQDV D LQYHUVD GH XP YDORU HVFDODU� %
W
3S % �

�� HP YH] GR FiOFXOR GD PDWUL] LQYHUVD GD HTXDomR � GH

GLPHQVmR �S��� [ �S���� $VVLP� SDUD FDGD QRYD PHGLGD

UHDOL]DGD RV SHVRV VmR DWXDOL]DGRV SDUD FDGD SROLQ{PLR

FRP HVWUXWXUD IL[DGD SDUD FDGD FDPDGD�

1HVWH WUDEDOKR QyV HVWDPRV LQWHUHVVDGRV QD SUHGLomR

GH IHQ{PHQRV WLSLFDPHQWH QmR OLQHDUHV TXDQGR SRXFRV

GDGRV HVWmR GLVSRQtYHLV� 3RUWDQWR� SDUD DYDOLDU R

GHVHPSHQKR GD PHWRGRORJLD SURSRVWD GXDV DSOLFDo}HV

VHUmR UHDOL]DGDV� $ SULPHLUD DSOLFDomR FRQVLVWH QD

SUHGLomR GR SURFHVVR FKXYD�YD]mR� TXH p XP IHQ{PHQR

EDVWDQWH FRPSOH[R� KDMD YLVWD� R JUDQGH Q~PHUR GH

IDWRUHV LQWHUYHQLHQWHV QR SURFHVVR� $ VHJXQGD DSOLFDomR

VHUi IHLWD FRP XPD VpULH WHPSRUDO GH WD[D GH FkPELR�

RQGH DGPLWLUHPRV R FRQKHFLPHQWR GH SRXFRV GDGRV

SDVVDGRV QR WUHLQDPHQWR GD UHGH *0'+�

�� $SOLFDo}HV

���� 3UHGLomR FKXYD�YD]mR

3DUD LOXVWUDU D DSOLFDomR GR QRVVR PRGHOR� YDPRV

SULPHLUR GHVFUHYHU D EDFLD GD EDUUDJHP GH
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*XDUDSLUDQJD� (VWD EDFLD FRPSUHHQGH XPD iUHD GH

GUHQDJHP GH ��� .P
�
H HVWi VLWXDGD QR HVWDGR GH 6mR

3DXOR� 2V GDGRV XWLOL]DGRV FRUUHVSRQGHP DR YDORUHV

PHQVDLV GH FKXYD H YD]mR QR SHUtRGR GH -DQHLUR GH

���� D PDUoR GH ���� �SRVWR EDUUDJHP��

8WLOL]RX�VH R SHUtRGR GH ���� D ���� �VHQGR ��

YDORUHV SDUD YDOLGDomR GD UHGH QHXUDO� SDUD

WUHLQDPHQWR GD 5HGH 1HXUDO H R SHUtRGR GH ���� D ����

SDUD WHVWH� $ HQWUDGD GD UHGH QHXUDO IRL FRPSRVWD SRU �

HOHPHQWRV GH SURFHVVDPHQWRV QD FDPDGD GH HQWUDGD � �

SDUD UHSUHVHQWDU D VD]RQDOLGDGH� � UHSUHVHQWDQGR RV

~OWLPRV � PHVHV GH FKXYD�

&RP HVWHV GDGRV GH HQWUDGD QyV WUHLQDPRV D UHGH

*0'+ H XWLOL]DPRV SDUD UHDOL]DU DV SUHYLV}HV IXWXUDV

SDUD � SDVVR j IUHQWH �SDUD HVWH FDVR R HUUR PpGLR

TXDGUiWLFR IRL GH ������ 3RVWHULRUPHQWH QyV SDUWLPRV

GHVWD UHGH WUHLQDGD� RX VHMD� FRP DUTXLWHWXUD IL[D� H D

FDGD QRYR GDGR QyV DWXDOL]DPRV RV SHVRV GD UHGH

*0'+ FRQIRUPH PHWRGRORJLD SURSRVWD �R HUUR PpGLR

TXDGUiWLFR QHVWH FDVR p GH ������ $ ILJXUD � DEDL[R

PRVWUD RV UHVXOWDGRV REWLGRV SDUD RV GRLV FDVRV�

*XDUDSLUDQJD
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)LJXUD �� 5HVXOWDGRV REWLGRV SDUD *XDUDSLUDQJD

���� 3UHGLomR GH WD[D GH FkPELR

2 YDORU GD WD[D GH FkPELR p XP LPSRUWDQWH tQGLFH

HFRQ{PLFR QR PHUFDGR PRQHWiULR QDFLRQDO H

LQWHUQDFLRQDO� $V SUHYLV}HV GH WD[D GH FkPELR VmR

EDVWDQWH ~WHLV WDQWR SDUD JRYHUQR TXDQWR SDUD DV

HPSUHVDV XPD YH] TXH HVWD UHIOHWH GLUHWDPHQWH HP

GHFLV}HV GH LQYHVWLPHQWR H QDV WUDQVDo}HV FRPHUFLDLV�

1HVWD DSOLFDomR YDPRV XWLOL]DU RV GDGRV GH WD[D GH

FkPELR HQWUH D OLEUD H R PDUFR �)LQDQFLDO 7LPHV�� QR

SHUtRGR GH �������� D ��������� &RPR HQWUDGD GD UHGH

QHXUDO QyV FRQVLGHUDPRV WUrV YDORUHV SDVVDGRV GD

SUySULD WD[D GH FkPELR� 2 WUHLQDPHQWR H YDOLGDomR GD

UHGH QHXUDO IRL UHDOL]DGR FRP DSHQDV �� GLDV� 2V GH] ��

GLDV UHVWDQWHV GR FRQMXQWR ILFDUDP SDUD DYDOLDomR GD

DFXUDFLGDGH GDV SUHYLV}HV D VHUHP UHDOL]DGDV GXUDQWH

RV SUy[LPRV �� GLDV� FRP H VHP DWXDOL]DomR GRV SHVRV�

'D PHVPD IRUPD TXH QD DSOLFDomR DQWHULRU

LQLFLDOPHQWH WUHLQDPRV H YDOLGDomR GD UHGH QHXUDO FRP

RV �� GLDV GH GDGRV DGPLWLGRV FRPR FRQKHFLGRV H

UHDOL]DPRV DV SUHYLV}HV SDUD RV �� GLDV VHJXLQWHV�

FRQVLGHUDGRV FRPR GHVFRQKHFLGRV �REWHPRV XP HUUR

PpGLR TXDGUiWLFR GH �������� (P VHJXLGD FRP HVWD

HVWUXWXUD IL[D QyV DWXDOL]DPRV RV SHVRV GH DFRUGR FRP D

PHWRGRORJLD SURSRVWD j PHGLGD TXH XPD QRYD

LQIRUPDomR HVWDYD GLVSRQtYHO�R HUUR PpGLR TXDGUiWLFR

IRL GH ��������� $ ILJXUD � DEDL[R UHVXPH RV UHVXOWDGRV

GHVWD DSOLFDomR�

7D[D GH FkPELR�/LEUD %ULWkQLFD SRU PDUFR�
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9DORU UHDO *0'+�3HVRV FRQVWDQWHV *0'+�SHVRV DWXDOL] DGRV

)LJXUD � � 5HVXOWDGRV REWLGRV SDUD WD[D GH FkPELR

�� &RQFOXV}HV

1HVWH WUDEDOKR XP PRGHOR GH SUHGLomR DGDSWDWLYD

IRL VXJHULGR SDUD XP PRGHOR PRGLILFDGR GR WLSR

*0'+� 2 DOJRULWPR SURSRVWR PRVWURX TXH p FDSD] GH

PHOKRUDU D TXDOLGDGH GD SUHYLVmR GH VpULHV WHPSRUDLV�

HVSHFLDOPHQWH TXDQGR VH GLVS}H GH SRXFRV GDGRV SDUD

UHDOL]DomR GR WUHLQDPHQWR LQLFLDO� $V DSOLFDo}HV

UHDOL]DGDV VmR VLPSOHV PDLV H[WUHPDPHQWH LOXVWUDWLYDV

SRLV WrP FRPR HQIRTXH GXDV iUHDV GH GLItFLO SUHYLVmR

IDFH D FRPSOH[LGDGH GRV IDWRUHV TXH DIHWDP HVWDV

YDULiYHLV�

(VWH DOJRULWPR DLQGD WHP FRPR YDQWDJHP� DOpP GH

VXD DSOLFDELOLGDGH TXDQGR VH GLVS}H GH SRXFRV GDGRV�

JUDQGH VLPSOLFLGDGH �JHUD XPD HTXDomR PDWHPiWLFD

SROLQRPLDO� H WUHLQDPHQWR UiSLGR�

5HIHUrQFLDV

>�@ $� *� ,YDNKQHQNR� 3RO\QRPLDO WKHRU\ RI FRPSOH[ V\VWHPV�

,((( 7UDQV� 6\VW�� 0DQ� &\EHUQ�� YRO �� QR� �� SiJLQDV

�������� RFW������

>�@$� *� ,YDNKQHQNR� 6HOI�RUJDQLVDWLRQ RI QHXURQHW ZLWK

DFWLYH QHXURQV IRU HIIHFWV RI QXFOHDU WHVW H[SORVLRQV

IRUHFDVWLQJ� 6\VWHP $QDO\VLV 0RGHOLQJ 6LPXODWLRQ

�6$06�� YRO���� SiJLQDV �������� �����

>�@0� -� 6� 9DOHQoD DQG 7� %� /XGHUPLU� 6HOI�RUJDQL]LQJ

PRGHOLQJ LQ IRUHFDVWLQJ GDLO\ ULYHU IORZV� 9WK %UD]LOLDQ

6\PSRVLXP RQ 1HXUDO 1HWZRUNV�%UD]LOLDQ &RPSXWHU

6RFLHW\� YRO� �� SiJLQDV �������� �����

>�@0� -� 6� 9DOHQoD DQG 7� %� /XGHUPLU� 3UHYLVmR GH

GHPDQGD Pi[LPD PHQVDO XWLOL]DQGR XP PRGHOR DXWR�

RUJDQL]iYHO� 9 6LPSyVLR %UDVLOHLUR GH 5HGHV 1HXUDLV�

YRO� �� SiJLQDV �������� �����

>�@ 0� -� 6� 9DOHQoD DQG 7� %� /XGHUPLU� 8PD QRYD UHGH

QHXUDO SROLQRPLDO FRP DSOLFDomR QD SUHYLVmR GH YD]}HV�

9 6LPSyVLR %UDVLOHLUR GH 5HGHV 1HXUDLV� YRO� �� SiJLQDV

�������� �����
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