
�
,QWURGXzFaDR

��� 2V 6LVWHPDV *UDQXODUHV �6*�

2V VLVWHPDV JUDQXODUHV �6*� VaDR IRUPDGRV SRU XP JUDQGH QuXPHUR GH

SDUWurFXODV PDFURVFuRSLFDV� GH WDPDQKRV H IRUPDV LUUHJXODUHV� 2 H[HPSOR PDLV

FRQKHFLGR uH XPD SLOKD GH DUHLD� $VVLP FRPR VLVWHPDV PROHFXODUHV XVXDLV�

6* SRGHP DSUHVHQWDU IDVHV VuROLGD H oXLGD� GHSHQGHQGR GDV FRQGLzFaRHV IurVLFDV

D TXH HVWaDR VXEPHWLGRV� 3RU H[HPSOR� XP PRQWH GH DUHLD HP UHSRXVR

FRPSRUWD�VH FRPR XP VuROLGR� HQTXDQWR TXH VH GHSRVLWDUPRV DUHLD QXPD

VXSHUIurFLH VXnFLHQWHPHQWH LQFOLQDGD YHUHPRV R FRPSRUWDPHQWR GH XP oXLGR�

RX DLQGD� VH DJLWDUPRV VXnFLHQWHPHQWH EHP XP SRXFR GH DUHLD GHQWUR GH

XP UHFLSLHQWH WUDQVSDUHQWH SRGHUHPRV REVHUYDU XP FRPSRUWDPHQWR GH XP

JuDV� $ nJ� ����� PRVWUD XP VLVWHPD FRPSRVWR SRU JUaDRV GH PRVWDUGD�� RQGH

QD SDUWH LQWHUQD GR PRQWH REVHUYDPRV XPD HVWUXWXUD VuROLGD� HQTXDQWR TXH

D SDUWH PDLV H[WHUQD WHP XPD IRUPD oXLGL]DGD� &DGD JUaDR uH FRQVWLWXurGR

GH PXLWRV uDWRPRV� SRUWDQWR SRVVXL PXLWRV JUDXV GH OLEHUGDGH LQWHUQRV� 2V

JUDXV LQWHUQRV GH OLEHUGDGH HVWaDR DFRSODGRV DRV JUDXV H[WHUQRV �SRVLzFaDR GH

&0 H YHORFLGDGHV GRV JUaDRV� GH PRGR TXH D HQHUJLD GR VLVWHPD SRGH VHU

LQWHUFDPELDGD HQWUH HOHV� LVWR VH GHYH tDV FROLVaRHV LQHOuDVWLFDV HQWUH RV JUaDRV�

H[FLWDQGR RV PRGRV GH YLEUDzFaDR GRV uDWRPRV H PROuHFXODV���� 2 UHVXOWDGR uH TXH

PDFURVFRSLFDPHQWH D GLQADPLFD GHVVHV VLVWHPDV DSUHVHQWD XP FRPSRUWDPHQWR

PXLWR GLIHUHQWH GRV VLVWHPDV PROHFXODUHV XVXDLV�

$V FROLVaRHV LQHOuDVWLFDV HQWUH DV SDUWurFXODV TXH FRPSARHP R VLVWHPD

GHVHPSHQKDP XP SDSHO FUXFLDO� 6H GHL[DUPRV� SRU H[HPSOR� XPD EROD GH

JXGH FDLU VREUH XPD VXSHUIurFLH GH DzFR HOD YDL FROLGLU LQuXPHUDV YH]HV FRP D

VXSHUIurFLH DWuH TXH� HYHQWXDOPHQWH� HOD SuDUD� $R SDVVR TXH VH FRORFDUPRV�

GLJDPRV� GH] ERODV VHPHOKDQWHV� MXQWDV QXP VDFR� H GHL[uD�ODV FDLU� WRGDV

SDUDUaDR SUDWLFDPHQWH DR SULPHLUR LPSDFWR FRP D VXSHUIurFLH� ,VVR RFRUUH

SRUTXH DOuHP GDV FROLVaRHV LQHOuDVWLFDV VRIULGDV SHODV ERODV FRP D VXSHIurFLH�

KDYHUuD WDPEuHP LQuXPHUDV FROLVaRHV LQHOuDVWLFDV HQWUH HODV� RQGH HP FDGD FROLVaDR

KDYHUuD XPD FRQYHUVaDR GH HQHUJLD FLQuHWLFD GDV ERODV �HQHUJLD FLQuHWLFD GH

WUDQVODzFaDR� SDUD HQHUJLD WuHUPLFD �HQHUJLD GH YLEUDzFaDR GRV uDWRPRV H PROuHFXODV

GH FDGD EROD�� *UDzFDV D HVVH WLSR GH WUDQVIHUAHQFLD GH HQHUJLD� RV VDFRV GH

DUHLD WAHP XPD JUDQGH FDSDFLGDGH GH DEVRUYHU LPSDFWRV� 2 PHVPR DFRQWHFH

QDV FDL[DV GH EULWD tDV PDUJHQV GH XPD SLVWD GH DXWRPRELOLVPR�
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)LJXUD ���� 6LVWHPD FRQWHQGR JUaDRV GH PRVWDUGD �3K\V� 7RGD\��

$V LQWHUDzFaRHV HQWUH JUaDRV VHFRV VaDR SUHGRPLQDQWHPHQWH UHSXOVLYDV H DV

HQHUJLDV WurSLFDV HQYROYLGDV QD GLQADPLFD GRV VLVWHPDV FRQVWLWXurGRV SRU JUaDRV

GH DUHLD� SRU H[HPSOR� VaDR GD RUGHP GD HQHUJLD SRWHQFLDO JUDYLWDFLRQDO GRV

JUaDRV� PJG �QRV VLVWHPDV HP TXH D JUDYLGDGH uH OHYDGD HP FRQWD�� RQGH P H G

VaDR D PDVVD H R GLADPHWUR WurSLFR GRV JUaDRV� UHVSHFWLYDPHQWH� H J uH D DFHOHUDzFaDR

JUDYLWDFLRQDO� (VVD HQHUJLD uH GD RUGHP RX PDLRU GR TXH ���� YH]HV N%7 �

TXH uH D HQHUJLD WuHUPLFD WurSLFD� $V LQWHUDzFaRHV HQWUH RV JUaDRV VaDR WDPEuHP

GHSHQGHQWH GDV SURSULHGDGHV IurVLFDV GR JuDV LQWHUVWLFLDO�� 3DUD JUaDRV PXLWR

SHTXHQRV� LQWHUDzFaRHV GH 9DQ GHU :DDOV FRPHzFDP� WDPEuHP� D VH PDQLIHVWDU��
u( FRPXP GHnQLU XPD WHPSHUDWXUD JUDQXODU �7J� HP WHUPRV GD PuHGLD

GD HQHUJLD FLQuHWLFD GRV JUaDRV� 8PD YH] TXH 7J � N%7 � D WHPSHUDWXUD
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RUGLQuDULD VHUuD LUUHOHYDQWHD SDUD D GLQADPLFD PDFURVFuRSLFD GR VLVWHPD E�

6H GHL[DUPRV XP JuDV JUDQXODU HYROXLU OLYUHPHQWH QR WHPSR �VHP LQMHzFaDR

GH HQHUJLD� HOH QaDR DOFDQzFDUuD R HVWDGR HVWDFLRQuDULR FRPR HVSHUDUurDPRV SDUD

RV JDVHV PROHFXODUHV GHYLGR tD LQHODVWLFLGDGH GDV FROLVaRHV TXH SURYRFDP

XP GHFUuHVFLPR QD WHPSHUDWXUD JUDQXODU� $R LQYuHV GLVVR� R VLVWHPD

DOFDQzFDUuD XP HVWDGR GHQRPLQDGR (VWDGR GH 5HVIULDPHQWR +RPRJAHQHR

�+RPRJHQHRXV &RROLQJ 6WDWH � +&6�� RQGH VXD WHPSHUDWXUD PuHGLD GHFUHVFHUuD

PRQRWRQLFDPHQWH� LQLFLDOPHQWH REHGHFHQGR tD FKDPDGD OHL GH +Dm�

7 �W�7��� � W ~ �bP� �����

RQGH� ~ uH XP LQWHUYDOR GH WHPSR WUDQVLHQWH� P  � � SDUD FRHnFLHQWH GH

UHVWLWXLzFaDR GHSHQGHQWH GD YHORFLGDGH H P  � SDUD FRHnFLHQWH GH UHVWLWXLzFaDR

FRQVWDQWH� (VWH FRPSRUWDPHQWR VHUuD HVWXGDGR FRP EDVWDQWH FXLGDGR QRV

FDSurWXORV VXEVHTXHQWHV�

'LYHUVRV IHQARPHQRV LQWHUHVVDQWHV WAHP VLGR REVHUYDGRV HP H[SHULPHQWRV

IHLWRV FRP JUaDRV� R (IHLWR &DVWDQKD GR 3DUuD �%UD]LO�1XW (mHFW� uH XP GRV

PDLV SRSXODUHV� (VVH IHQARPHQR RFRUUH TXDQGR WHPRV XP VLVWHPD FRPSRVWR

GH JUaDRV GH GLIHUHQWHV WDPDQKRV VHQGR DJLWDGRV GHQWUR GH XP UHFLSLHQWH�

2EVHUYDPRV TXH RV JUaDRV PDLRUHV WHQGHP D VXELU DWuH DWLQJLUHP D VXSHUIurFLH

OLYUH� 1D DJULFXOWXUD RV SURFHVVRV GH OLPSH]D GH JUaDRV XWLOL]DP�VH GHVVH

IHQARPHQR SDUD VHSDUDU DV LPSXUH]DV� 1D DJULFXOWXUD IDPLOLDU� HP JHUDO� RV

SURGXWRUHV QaDR GLVSaRHP GH PuDTXLQDV VRnVWLFDGDV� 3RUWDQWR� QR SURFHVVR

PDQXDO GH FROKHLWD GR IHLMaDR� RV JUaDRV VDHP PLVWXUDGRV FRP WRUUaRHV GH WHUUD�

JUDYHWRV GH PDGHLUD� HWF� H R SURFHVVR GH OLPSH]D FRQVLVWH HP ?FKDFRDOKDU�

RV JUaDRV GHQWUR GH XPD SHQHLUD FRP FULYRV GH GLADPHWUR XP SRXFR PHQRUHV GR

TXH R GRV JUaDRV� GH PRGR TXH DV LPSXUH]DV PDLRUHV GR TXH RV JUaDRV GH IHLMaDRF

VXUJLUaDR QD VXSHUIurFLH OLYUH� HQTXDQWR TXH DV PHQRUHV VDLUaDR SHORV FULYRV �YHMD

nJ� �����

8P RXWUR IHQARPHQR PXLWR LQWHUHVVDQWH uH YLVWR HP H[SHULAHQFLDV IHLWDV

FRP UHFLSLHQWHV FRQWHQGR PDWHULDLV JUDQXODUHV VRE YLEUDzFaRHV H�RX URWDzFaRHV�

(VVH PRYLPHQWR LQGX] JUaDRV GH GLIHUHQWHV WDPDQKRV D VH DJORPHUDU HP

GLIHUHQWHV UHJLaRHV GR HVSDzFR�� (VVH IHQARPHQR� HP SDUWLFXODU� SDUHFH

YLRODU R SULQFurSLR GR DXPHQWR GD HQWURSLD� VHJXQGR R TXDO XPD PLVWXUD

KRPRJAHQHD VHULD IDYRUHFLGD� MuD TXH QaDR KuD HQHUJLD DWUDWLYD HQYROYLGD� (VVH

DSDUHQWH GHFUuHVFLPR QD HQWURSLD GR VLVWHPD uH GHYLGR DR LUUHOHYDQWH SDSHO

D6HU LUUHOHYDQWH� QHVWH FDVR� VLJQLnFD TXH D WHPSHUDWXUD RUGLQuDULD QaDR SDUWLFLSD GH

IRUPD GLUHWD H VLJQLnFDWLYDPHQWH GD GLQADPLFD JUDQXODU� HPERUD HOD WHUuD� FRPR YHUHPRV

PDLV WDUGH� XP SDSHO VHPHOKDQWH DR GD WHPSHUDWXUD GH XP EDQKR WuHUPLFR�
E3RGHPRV DFUHVFHQWDU DLQGD TXH DV YHORFLGDGHV WurSLFDV GRV JUaDRV VaDR GD RUGHP GH

���PV� H DV YHORFLGDGHV WurSLFDV GRV uDWRPRV VaDR GD RUGHP GH ���P V� 6HQGR D UD]aDR HQWUH

D PDVVD GH XP JUaDR H D PDVVD GR uDWRPR GD RUGHP GH ����� VHJXH TXH
7J

.%7

 ���� !! ��

F$JUDGHFHPRV DR 6U� 3HUJHQWLQR 9HUQHN TXH QRV FHGHX D DPRVWUD GRV JUaDRV�
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(a) (b)

)LJXUD ���� D� 6HSDUDzFaDR GH LPSXUH]DV GRV JUaDRV GH IHLMaDR� REVHUYH RV JUDYHWRV VREUH R IHLMaDR�
E� 6HSDUDzFaDR GH JUaDRV GH PLOKR GRV JUaDRV GH IHLMaDR�

GD WHPSHUDWXUD 7 QR SURFHVVR PDFURVFuRSLFR� /HPEUDPRV TXH DV KLSuRWHVHV

WHUPRGLQADPLFDV �c6 w �� VaDR LUUHOHYDQWHV SDUD R FRPSRUWDPHQWR GR FHQWUR

GH PDVVD GRV JUaDRV�

2VERUQH 5H\QROGV� XP GRV SLRQHLURV QR HVWXGR GRV VLVWHPDV JUDQXODUHV�

LQWURGX]LX R FRQFHLWR GH GLODWADQFLD�� (OH SURSARV XPD H[SHULAHQFLD TXH SRGH VHU

UHDOL]DGD FRORFDQGR�VH DUHLD H uDJXD GHQWUR GH XPD JDUUDID SOuDVWLFD HOuDVWLFD�

2EVHUYD�VH TXH TXDOTXHU GHIRUPDzFaDR GD JDUUDID ID] FRP TXH R QurYHO GD

uDJXD DEDL[H� DR LQYuHV GH VXELU� FRPR LQJHQXDPHQWH HVSHUDUurDPRV� 2 IDWR

uH TXH RV JUaDRV LQLFLDOPHQWH HVWaDR WaDR DFRPRGDGRV �GHQVLGDGH | ! |5H\QROGV s

GHQVLGDGH FUurWLFD GH PRELOLGDGH� TXH SDUD VH PRYLPHQWDUHP UHODWLYDPHQWH

XQV DRV RXWURV SUHFLVDP� SULPHLUDPHQWH� DIDVWDU�VH GH XPD FHUWD GLVWADQFLD

HQWUH VL� H uH H[DWDPHQWH HVVH HVSDzFR HQWUH HOHV TXH D uDJXD RFXSD� GHVFHQGR

SRUWDQWR VXD VXSHUIurFLH OLYUH�

$ GLVWULEXLzFaDR GH IRUzFDV QR LQWHULRU GH XP UHFLSLHQWH FRQWHQGR JUaDRV QaDR

VH FRPSRUWD FRPR QRV VLVWHPDV XVXDLV� 3RU H[HPSOR QXP VLOR FRQWHQGR JUaDRV�

D IRUzFD H[HUFLGD SHOR SHVR GRV JUaDRV VREUH R IXQGR QaDR YDULD OLQHDUPHQWH

FRP D DOWXUD�� $V SDUHGHV GRV VLORV GHVHPSHQKDP XP SDSHO LPSRUWDQWH QD

VXVWHQWDzFaDR GR PDWHULDO� SRGHQGR UXLU� FDVR QaDR VHMDP EHP GLPHQVLRQDGDV�

$OuHP GH H[SHULPHQWRV� VLPXODzFaRHV FRPSXWDFLRQDLV WAHP VH PRVWUDGR

PXLWR HnFLHQWHV QD GHVFULzFaDR GH IHQARPHQRV HP VLVWHPDV JUDQXODUHV HP

SDUWLFXODU� H PHFADQLFR�HVWDWurVWLFR HP JHUDO� 1R FDVR GH VLVWHPDV JUDQXODUHV�
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DWUDYuHV GH VLPXODzFaRHV FRPSXWDFLRQDLV� PXLWRV DXWRUHV WAHP REVHUYDGR GHVYLRV

GD GLVWULEXLzFaDR PD[ZHOLDQD GH YHORFLGDGHV SDUD XP JuDV JUDQXODU QR HVWDGR

HVWDFLRQuDULR�� LQMHWDQGR HQHUJLD QR VLVWHPD SRU PHFDQLVPRV FRQYHQLHQWHV�

FRPR PRVWUD D nJ� ������ REWLGD SRU -� +HUUPDQQ� 6� /XGLQJ H 5� &DnHUR��

SDUD XP VLVWHPD GH JUaDRV HP XPD FDL[D ELGLPHQVLRQDO HP VHX HVWDGR

HVWDFLRQuDULR� (VVHV DXWRUHV� HQWUH RXWURV� HQFRQWUDUDP XPD GLVWULEXLzFaDR GR

WLSR $HbDY
m

[ � FRP m  ���� QXPD VLPXODzFaDR FRP �� ��� JaDRV� 2EVHUYD�VH

WDPEuHP QR +&6 D IRUPDzFaDR GH DJORPHUDGRV H YuRUWLFHV�

)LJXUD ���� 'LVWULEXLzFaDR GH YHORFLGDGHV� $ OLQKD FRQWurQXD uH D FXUYD JDXVVLDQD H D WUDFHMDGD uH
XPD H[SRQHQFLDO HVWLFDGD GR WLSR $HbDY

m

[ � FRP m  �� ��� �+DQV -� +HUUPDQQ� 6� /XGLQJ
DQG 5� &DnHUR� 3K\VLFD $ ��� ������ ��������

2 WUDWDPHQWR WHuRULFR GRV VLVWHPDV JUDQXODUHV DSUHVHQWD FHUWDV

SDUWLFXODULGDGHV TXH GLnFXOWDP XPD VLPSOHV DSOLFDzFaDR GRV PuHWRGRV

FRQYHQFLRQDLV GD PHFADQLFD HVWDWurVWLFD� 8PD GDV SULQFLSDLV FDXVDV GHVVDV

GLnFXOGDGHV VaDR DV oXWXDzFaRHV� TXH QHVVHV VLVWHPDV VaDR LQHUHQWHPHQWH
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JUDQGHV����� 1RV VLVWHPDV PROHFXODUHV XVXDLV SRGHPRV WRPDU� SRU H[HPSOR�

XP HOHPHQWR GH YROXPH UHSUHVHQWDWLYR� GLJDPRV GH ���b�P��� H ID]HU PuHGLDV

GDV YDULuDYHLV GLQADPLFDV GHQWUR GHOH� SRLV HQFRQWUD�VH XP JUDQGH QuXPHUR GH

PROuHFXODV �GD RUGHP GH ����� GHQWUR GHVVH YROXPH� SRVVLELOLWDQGR�QRV SDVVDU

DR FKDPDGR OLPLWH FRQWurQXR� 1RV VLVWHPDV JUDQXODUHV� DR FRQWUuDULR� GHYLGR tDV

FDUDFWHUurVWLFDV MuD PHQFLRQDGDV� GHQWUR GH XP YROXPHPXLWR PDLRU VuR SRGHPRV

HQFRQWUDU DSHQDV XQV SRXFRV JUaDRV� SRQGR HP FKHTXH D YDOLGDGH GR OLPLWH

FRQWurQXR� 1HVVH DVSHFWR� DV VLPXODzFaRHV GH GLQADPLFD PROHFXODU VH PRVWUDP

EDVWDQWH HnFLHQWHV� 3RU RXWUR ODGR� GHYLGR DR DOWR FXVWR FRPSXWDFLRQDO�

FRQVHJXH�VH VLPXODU DSHQDV XQV SRXFRV PLOKDUHV GH SDUWurFXODV� HPERUD HVVH

QuXPHUR WHQKD FUHVFLGR UHFHQWHPHQWH FRP D DMXGD FRPSXWDGRUHV FDGD YH]

PDLV VRnVWLFDGRV� FKHJDQGR D DSUR[LPDGDPHQWH ��� SDUWurFXODV�

8OWLPDPHQWH� SURnVVLRQDLV GH GLYHUVDV uDUHDV WAHP GHPRQVWUDGR JUDQGH

LQWHUHVVH QR HQWHQGLPHQWR GD GLQADPLFD GRV VLVWHPDV JUDQXODUHV SRLV D

FRPSUHHQVaDR GR PHVPR WHUuD JUDQGH XWLOLGDGH HP GLYHUVDV uDUHDV� QD LQGuXVWULD

IDUPDFAHXWLFD� QR SURFHVVRV JHROuRJLFRV� QR WUDQVSRUWH GH PDWHULDLV� QD

DVWURIurVLFD� HWF� (VWLPDP�VH TXH QD LQGuXVWULD IDUPDFAHXWLFD VaDR GHVSHUGLzFDGRV

FHUFD GH �� SRU FHQWR GD FDSDFLGDGH GH PXLWDV SODQWDV PHGLFLQDLV SRU

SUREOHPDV QR WUDQVSRUWH GHVVHV PDWHULDLV��

��� 2EMHWLYR

$V GLnFXOGDGHV HP HVWXGDU DQDOLWLFDPHQWH RV GLYHUVRV DVSHFWRV GD

GLQADPLFD GRV VLVWHPDV JUDQXODUHV H DV OLPLWDzFaRHV DSUHVHQWDGD SRU DOJXQV

PRGHORV FRPSXWDFLRQDLV QRV PRWLYD D FRQVWUXLU XP PRGHOR TXH SRVVD WUDWDU

VLVWHPDV JUDQGHV H TXH SRVVDP VHU LPSOHPHQWDGDV FRP IDFLOLGDGH DV PDLV

YDULDGDV FRQGLzFaRHV GH FRQWRUQR� $OuHP GLVVR R IDWR GH RV JDVHV JUDQXODUHV

DSUHVHQWDUHP DJORPHUDzFaDR GHVDnD�QRV D FRQVWUXLU XP PuHWRGR FRPSXWDFLRQDO

TXH SRVVD VHU HYHQWXDOPHQWH H[WHQGLGR DR HVWXGR GD FRH[LVWAHQFLD GRV

DJORPHUDGRV FRP R JuDV�

1RVVR REMHWLYR QHVVH WUDEDOKR uH HVWXGDU� GH IRUPD PDUFDGDPHQWH

TXDOLWDWLYD� D HYROXzFaDR GH XP JuDV GH JUaDRV� LPSOHPHQWDQGR XP PRGHOR TXH

SHUPLWD H[SORUDU FRP IDFLOLGDGH GLYHUVDV FRQGLzFaRHV GH FRQWRUQR D TXH XP

VLVWHPD GHVVHV SRVVD HVWDU VXEPHWLGR� $ UD]aDR SDUD LVVR uH TXH RV JDVHV VaDR

RV SUREOHPDV ?VLPSOHV� GRV VLVWHPDV JUDQXODUHV TXH QRV SHUPLWHP FRPHzFDU

D HQWHQGHU D IurVLFD GHVVHV VLVWHPDV�

(VWDPRV LQWHUHVVDGRV HVVHQFLDOPHQWH HP SURFHVVRV TXH RFRUUHP DR

QurYHO KLGURGLQADPLFR� SRUWDQWR� HVWXGDUHPRV R FRPSRUWDPHQWR GDV YDULuDYHLV

TXH GHVFUHYHP R VLVWHPD QHVWH QurYHO� D VDEHU� D GHQVLGDGH H PRPHQWR

OLQHDU �TXDQWLGDGHV FRQVHUYDGDV�� H D WHPSHUDWXUD JUDQXODU �TXDQWLGDGH
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QaDR FRQVHUYDGD�� 3DUD LVVR FRQVWUXLUHPRV XP PRGHOR GH &'6 SDUD WUDWDU

XP JuDV JUDQXODU� YLVWR TXH XP JuDV JUDQXODU DSUHVHQWD GLYHUVRV IHQARPHQRV

LQWHUHVVDQWHV TXH DLQGD QaDR HVWaDR EHP HQWHQGLGRV�

(VWH WUDEDOKR VHUuD RUJDQL]DGR GD VHJXLQWH IRUPD� QR FDurWXOR � IDUHPRV

XPD EUHYH UHYLVaDR GR HVWXGR WHuRULFR GRV VLVWHPDV JUDQXODUHV GHVGH R SRQWR

GH YLVWD PLFURVFuRSLFR DWuH D KLGURGLQADPLFD� GHVWDFDQGR DOJXPDV LQIRUPDzFaRHV

IurVLFDV LQWHUHVVDQWHV� $LQGD QHVVH FDSurWXOR �VHzFaDR ���� GHVHQYROYHUHPRV XP

PRGHOR VLPSOHV GH JuDV JUDQXODU� 1D VHzFaDR ��� DSUHVHQWDUHPRV XPD DQuDOLVH

GH LQVWDELOLGDGHV GD HTXDzFaRHV KLGURGLQADPLFDV� 1R FDSurWXOR � FRQVWUXLUHPRV

R PRGHOR &'6� 1R FDSurWXOR � DSUHVHQWDUHPRV RV UHVXOWDGRV� )LQDOPHQWH� QR

FDSurWXOR �� DSUHVHWDUHPRV QRVVDV FRQFOXVaRHV H FRPHQWuDULRV�

��� )XWXUDV $SOLFDzFaRHV

$OuHP GD SRVVLELOLGDGH GH H[WHQGHU QRVVR PRGHOR DR WUDWDPHQWR GDV

LQWHUDzFaRHV GRV DJORPHUDGRV QXP JuDV JUDQXODU� HVSHUDPRV SRGHU WUDWDU

WDPEuHP VLVWHPDV FRP FRQGLzFaRHV GH FRQWRUQRV PuRYHLV� FRPR SRU H[HPSOR

XP JuDV FRPSULPLGR SRU XP SLVWaDR�
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