


RV VLVWHPDV ItVLFR GLJLWDLV
HQYROYHP R SURMHWR VHJXUR H D RSHUDomR WHPSRUDOPHQWH SUHYLVtYHO GH VLVWHPDV GH FRPSXWDomR
TXH LQWHUDJHP FRP R DPELHQWH >.RSHW]       FRP VRILVWLFDomR FDGD YH]
PDLRU  LQFOXLQGR  LQIUDHVWUXWXUDV GH FRQWUROH GH FRPSXWDGRU  PRQLWRUDPHQWR H RSHUDo}HV GH
VD~GH  YHtFXORV DXW{QRPRV HP WHUUD  DU H HVSDoR  VLVWHPDV UREyWLFRV  PRQLWRUDPHQWR
GRPLFLOLDU H DPELHQWDO  HWF  2 SURMHWR GHVVHV VLVWHPDV H[LJH RV IXQGDPHQWRV WHyULFRV
FRPELQDGRV GH GLVWULEXLomR  WHPSR UHDO H FRPSXWDomR HPEDUFDGD  OLGDQGR  QDV PDLV
FRPSOH[DV GHVVDV LQIUDHVWUXWXUDV  FRP XP FRQIOLWR IUHTXHQWH HQWUH FRPSOH[LGDGH 
LPSUHYLVLELOLGDGH H D QHFHVVLGDGH GH RSHUDomR  $OpP GLVVR  D FDSDFLGDGH GH WRUQDU HVVDV
SURSULHGDGHV VXVWHQWiYHLV DR ORQJR GR WHPSR  VRE FHQiULRV GH DPHDoDV SHUVLVWHQWHV H RX HP
HYROXomR  p XP JUDQGH GHVDILR  1HVVHV VLVWHPDV  D RSHUDomR HP WHPSR UHDO p IXQGDPHQWDO  QmR
Ki FRPR GHVOLJDU RX IHFKDU  SDUD REVWDU XP DWDTXH GH VHJXUDQoD  (VVD ODFXQD p DJUDYDGD SHOD
FRQYHUJrQFLD GRV 6LVWHPDV ItVLFR GLJLWDLV FRP R FRPSOH[R ,QWHUQHW 1XYHP :HE 

$V FRQVHTXrQFLDV GH IDOKDV RSHUDFLRQDLV RX DWDTXHV j VHJXUDQoD SRGHP VHU JUDYHV
HP DOJXQV FHQiULRV  HP SDUWLFXODU SRUTXH RV VLVWHPDV ItVLFR GLJLWDLV PXLWDV YH]HV RSHUDP HP
SUR[LPLGDGH FRP KXPDQRV  SRGHQGR DVVLP FDXVDU GDQRV ItVLFRV  LQFOXLQGR ULVFR GH YLGD 
1HVVDV FRQGLo}HV  GHILQLWLYDPHQWH VmR QHFHVViULRV VLVWHPDV UHVLOLHQWHV H GLQDPLFDPHQWH



DGDSWiYHLV D QRYDV FRQGLo}HV RSHUDFLRQDLV 

>9HUtVVLPR HW DO      @
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)LJXUD      +LHUDUTXLD IDOKD HUUR GHIHLWR
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)LJXUD      &ODVVHV GH IDOKD









)LJXUD      3URWRFROR DXWRQăPLFR 
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)LJXUD      9LVÊR FRQFHLWXDO GRV PHFDQLVPRV DXWRQăPLFRV GH WROHUÉQFLD D IDOKDV >GH 6È     @ 
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)LJXUD      /D×R GH JHVWÊR LPSOHPHQWDGR SHORV PHFDQLVPRV DXWRQăPLFRV GH WROHUÉQFLD D
IDOKDV >GH 6È     @ 



)LJXUD      &RPSDUDWLYR HQWUH XP PHFDQLVPR DXWRQăPLFR GH GHWHF×ÊR GH GHIHLWRV H XP
VLVWHPD GH FRQWUROH GH PRWRU >GH 6È     @ 
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)LJXUD        0RGHOR 3XOO GH 0RQLWRUDPHQWR GH 'HIHLWRV

)LJXUD      $UTXLWHWXUD GR 'HWHFWRU $XWRQăPLFR GH 'HIHLWRV >GH 6È H 0DFÝGR     @
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)LJXUD      ([HPSOR GH 0DWUL] GH %ORFRV SDUD JUXSR GH   SURFHVVRV



)LJXUD       /D×R GH FRQWUROH SDUD DXWR FRQıJXUD×ÊR GR SURWRFROR GH FRPXQLFD×ÊR HP JUXSR
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)LJXUD       /D×R GH FRQWUROH SDUD D YHUVÊR DGDSWDWLYD GR 3%)7 >GH 6È HW DO      @



)LJXUD       3LSHOLQH DEVWUDWR UHSUHVHQWDQGR R SURFHVVDPHQWR GH UHTXLVL×ĄHV QR 3%)7 >GH 6È
HW DO      @

)LJXUD       7HPSR PÜGLR SDUD RUGHQD×ÊR H H[HFX×ÊR GDV UHTXLVL×ĄHV  07(  QR 3%)7 >GH 6È
HW DO      @ 





)LJXUD       &DGHLD GH EORFRV HP XPD EORFNFKDLQ >)UHLWDV HW DO      @ 



1HVWD VHomR DSUHVHQWDPRV FRPR XPD EORFNFKDLQ S~EOLFD SRGH DSUHVHQWDU PDLRU QtYHO GH
UHVLOLrQFLD SRU PHLR GH XPD DERUGDJHP EDVHDGD HP UHSXWDomR  0XLWRV SRQWRV IUDFRV IRUDP
DVVRFLDGRV DR %LWFRLQ H WHFQRORJLDV UHODFLRQDGDV  LQFOXLQGR FRQVLVWrQFLD IUDFD  EDL[D WD[D GH
WUDQVIHUrQFLD GH WUDQVDo}HV H YXOQHUDELOLGDGH D DWDTXHV  1RPHDGDPHQWH  WRGDV DV YDULDQWHV



FRQWHPSRUkQHDV EDVHDGDV HP 3R: GD %LWFRLQ GHSHQGHP GD VXSRVLomR GH TXH XP LQWUXVR QmR
SRGH WHU PDLV GH     RX GH     GR SRGHU GH FRPSXWDomR D TXDOTXHU PRPHQWR  1R HQWDQWR 
FRP D VRILVWLFDomR GRV DWDTXHV PRQWDGRV QR %LWFRLQ  SRU H[HPSOR  DWDTXHV IODVK  WDPEpP
FRQKHFLGRV FRPR DWDTXHV GH VXERUQR   RQGH XP LQWUXVR SRGH REWHU XPD PDLRULD WHPSRUiULD  !
     GR SRGHU GH FRPSXWDomR  DOXJDQGR D FDSDFLGDGH GH PLQHUDomR  WRGRV HVVHV VLVWHPDV
IDOKDP 

(VWD VHomR UHVXPH R WUDEDOKR DSUHVHQWDGR HP ><X HW DO      @  HP TXH VmR DERUGDGDV
HVWDV GHILFLrQFLDV H DSUHVHQWDGDV VROXo}HV SDUD DV PHVPDV  3URSRPRV R 5HSX&RLQ  R SULPHLUR
VLVWHPD TXH SRGH LPSHGLU DWDTXHV FRQWUD XP LQWUXVR TXH SRGH SRVVXLU PDLV GH     GR SRGHU
GH FRPSXWDomR GH WRGD D UHGH WHPSRUDULDPHQWH  SRU H[HPSOR  DOJXPDV VHPDQDV RX DWp
PHVHV   $ SURYD GH FRQFHLWR PRVWUD TXH  HPERUD IRUQHoD PHOKRUHV JDUDQWLDV GH VHJXUDQoD GR
TXH RV SURWRFRORV DQWHULRUHV  R 5HSX&RLQ WDPEpP JDUDQWH XPD WD[D GH WUDQVIHUrQFLD PXLWR
DOWD         WUDQVDo}HV SRU VHJXQGR   736   1D SUiWLFD  D 9LVD FRQILUPD XPD WUDQVDomR HP
VHJXQGRV H SURFHVVD       736 HP PpGLD  ,VVR PRVWUD TXH R 5HSX&RLQ VDWLVID] D WD[D GH
WUDQVIHUrQFLD QHFHVViULD GH DSOLFDWLYRV GR PXQGR UHDO 

2 VLVWHPD DERUGD RV GHVDILRV DFLPD PHQFLRQDGRV GHILQLQGR XP QRYR SULQFtSLR GH
GHVLJQ  FKDPDGR SURYD GH UHSXWDomR  $ SURYD GH UHSXWDomR p EDVHDGD QD SURYD GH WUDEDOKR 
PDV FRP GXDV PHOKRULDV IXQGDPHQWDLV  3ULPHLUR  VRE SURYD GH UHSXWDomR  R SRGHU GH GHFLVmR
GH XP PLQHUDGRU  RX VHMD  R SRGHU GH YRWR SDUD FKHJDU D XP FRQVHQVR QR VLVWHPD  p GDGR SRU
VXD UHSXWDomR  $ UHSXWDomR GH XP PLQHUDGRU QmR p PHGLGD SHOR TXH FKDPDPRV GH ³SRWrQFLD
LQVWDQWkQHD´ GR PLQHUDGRU  RX VHMD  D SRWrQFLD GH FRPSXWDomR GR PLQHUDGRU HP XP FXUWR
LQWHUYDOR GH WHPSR  FRPR QR FOiVVLFR 3R:  (P YH] GLVVR  D UHSXWDomR p FDOFXODGD FRP EDVH
QD TXDQWLGDGH WRWDO GH WUDEDOKR YiOLGR TXH XP PLQHUDGRU FRQWULEXLX SDUD R VLVWHPD H QD
UHJXODULGDGH GHVVH WUDEDOKR  GXUDQWH WRGR R WHPSR GXUDQWH R TXDO R VLVWHPD HVWHYH DWLYR 
&KDPDPRV LVVR GH  SRWrQFLD LQWHJUDGD  GR PLQHLUR  $VVLP  TXDQGR XP LQWUXVR HQWUD QR
VLVWHPD  PHVPR TXH HOH WHQKD XPD FDSDFLGDGH GH PLQHUDomR PXLWR IRUWH  RX VHMD  DOWD SRWrQFLD
FRPSXWDFLRQDO  RX VHMD  LQVWDQWkQHD   HOH QmR WHULD SRWrQFLD LQWHJUDGD GH LPHGLDWR  RX PHVPR
ORJR GHSRLV  SRLV QmR FRQWULEXLX SDUD R VLVWHPD DQWHV GHVWH PRPHQWR GH LQJUHVVR  (P VHJXQGR
OXJDU  TXDQGR XP PLQHUDGRU VH GHVYLD GDV HVSHFLILFDo}HV GR VLVWHPD  R 5HSX&RLQ GLPLQXL D
UHSXWDomR GR PLQHUDGRU H  SRUWDQWR  VXD SRWrQFLD LQWHJUDGD  HP FRQVHTXrQFLD GHVVD
FRQWULEXLomR QHJDWLYD  ,VVR HYLWD TXH XP SRGHURVR PLQHUDGRU PDOLFLRVR DWDTXH R VLVWHPD
UHSHWLGDPHQWH VHP FRQVHTXrQFLDV VLJQLILFDWLYDV  (P FRQWUDVWH  RV VLVWHPDV 3R: FOiVVLFRV QmR
VXSRUWDP QHQKXP UHFXUVR SDUD SXQLU PLQHUDGRUHV TXH QmR FXPSUHP DV HVSHFLILFDo}HV GR
VLVWHPD RX SXQHP HVVHV PLQHUDGRUHV VLPSOHVPHQWH UHYRJDQGR VXDV UHFRPSHQVDV  RX VHMD  LVWR
QmR RV LPSHGH GH DWDFDU R VLVWHPD QRYDPHQWH LPHGLDWDPHQWH GHSRLV 

$OpP GLVVR  R 5HSX&RLQ IRUQHFH JDUDQWLDV GHWHUPLQtVWLFDV HP WUDQVDo}HV 
HPSUHJDQGR XP FRQVHQVR GH YRWR SRQGHUDGR EDVHDGR HP UHSXWDomR  2 FRQVHQVR p UHDOL]DGR
SRU XP JUXSR IRUPDGR SHORV SULQFLSDLV PLQHUDGRUHV UHVSHLWiYHLV  &DGD PHPEUR GHVVH JUXSR
WHP XP SHVR DVVRFLDGR DR VHX YRWR  2 SHVR GR YRWR GH XP PHPEUR p D SRUFHQWDJHP GD
UHSXWDomR GHVVH PHPEUR QD UHSXWDomR GH WRGR R JUXSR  (VVHV SHVRV JDUDQWHP TXH R SRGHU GH
YRWR GH DOJXpP GHSHQGD QmR GD SRWrQFLD LQVWDQWkQHD DEVROXWD  FRPSXWDFLRQDO    TXH p R
IDFLOLWDGRU GRV DWDTXHV GH IODVK   PDV GD SRWrQFLD LQWHJUDGD  TXH OHYD WHPSR SDUD VHU
FRQVWUXtGD H p FRQVWUXtGD FRP EDVH QD KRQHVWLGDGH H QR GHVHPSHQKR KLVWyULFR GR PLQHUDGRU 

1D )LJXUD       DSUHVHQWDPRV D DQiOLVH GD VHJXUDQoD IRUQHFLGD SHORV PHFDQLVPRV
XVDGRV QR 5HSX&RLQ HP FRPSDUDWLYR FRP RXWUDV SODWDIRUPDV GH EORFNFKDLQ  PRVWUDQGR DV
FDUDFWHUtVWLFDV GHWHUPLQtVWLFDV GD WD[D GH FUHVFLPHQWR GR SRGHU GH GHFLVmR  TXH R ID]HP
UHVLVWLU D WRGRV RV DWDTXHV FRQKHFLGRV j GDWD 



)LJXUD       $QÈOLVH FRPSDUDWLYD GH VHJXUDQ×D GH 5HSX&RLQ 

$OpP GLVVR  PRVWUDPRV TXH D UHGH DWLQJH UREXVWH] HVWRFiVWLFD PXLWR DOWD FRQWUD RV
DWDTXHV j VXD YLYDFLGDGH RX VHJXUDQoD  3RU H[HPSOR  DSyV XP ~QLFR DQR GH RSHUDomR  D
5HSX&RLQ p UHVLOLHQWH D WRGRV RV DWDTXHV TXH FRPSURPHWHP          H     GRV UHFXUVRV GH
FRPSXWDomR GD UHGH  PHVPR TXH HVVH SRGHU SHUPDQHoD PDOLFLRVDPHQWH FRQILVFDGR SRU TXDVH
    DQRV    DQRV  H   DQR  UHVSHFWLYDPHQWH  $OpP GLVVR  PHVPR TXH XP LQWUXVR UDFLRQDO  IRU
SURILW  SRVVD VH DSRGHUDU GH XP HQRUPH SRGHU FRPSXWDFLRQDO SRU XP SHUtRGR HVSHFtILFR  SRU
H[HPSOR      SRU DWp   PHVHV   HOH QmR TXHEUDUi R 5HSX&RLQ  GHYLGR DR FXVWR GH WDLV DWDTXHV
WRUQDU D WHQWDWLYD LUUDFLRQDO  )LQDOPHQWH  IRUQHFHPRV XPD DQiOLVH GH DWDTXHV GH LQILOWUDomR
LUUDFLRQDLV  H[  FLEHUWHUURULVPR   FRP XPD FRPSDUDomR GR FXVWR GH DWDFDU GLIHUHQWHV VLVWHPDV 

0RGHOR GH 6LVWHPD H GH $PHDoDV

5HSX&RLQ p XP VLVWHPD FRPSRVWR SRU XP Q~PHUR QmR SUHGHWHUPLQDGR GH QyV  FKDPDGRV GH
PLQHUDGRUHV  &DGD PLQHLUR WHP XPD SRQWXDomR GH UHSXWDomR  TXH GHWHUPLQD D FDSDFLGDGH
GHVVH PLQHLUR GH REWHU UHFRPSHQVDV  $ SRQWXDomR GH UHSXWDomR GH XP PLQHUDGRU p EDVHDGD QD
FRUUHomR GH VHX FRPSRUWDPHQWR H QD UHJXODULGDGH HP DGLFLRQDU EORFRV j FDGHLD H[LVWHQWH 
SRUWDQWR  FRUUHODFLRQDGD FRP R SRGHU GH FRPSXWDomR GR PLQHUDGRU  $ 5HSX&RLQ FRQVLGHUD D
UHGH QmR FRQILiYHO  H SRVVXLQGR VLQFURQLD SDUFLDO  &RQVLGHUDPRV XP DGYHUViULR PDOLFLRVR
 WDPEpP FRQKHFLGR FRPR %L]DQWLQR   TXH SRGH DWUDVDU  GHVFDUWDU  UHRUGHQDU  LQVHULU RX
PRGLILFDU PHQVDJHQV DUELWUDULDPHQWH  7DPEpP FRQVLGHUDPRV FRQOXLRV GH XP Q~PHUR
DUELWUiULR GH PLQHUDGRUHV  1R 5HSX&RLQ  YHULILFDPRV H FRQILUPDPRV PLFUREORFRV  FRQWLGRV
HP NH\EORFNV D VHUHP DGLFLRQDGRV DR EORFNFKDLQ  XVDQGR SURWRFRORV GH WROHUkQFLD D IDOWDV
%L]DQWLQDV FRP SHTXHQDV PRGLILFDo}HV  (VVD IRUPD GH DFRUGR HYLWD TXH XP OtGHU
PDO LQWHQFLRQDGR JDVWH XPD PRHGD HP GREUR H UHVROYH SRVVtYHLV ELIXUFDo}HV UHVXOWDQWHV GH
EORTXHLRV GH WHFODV PLQHUDGRV VLPXOWDQHDPHQWH 

3DUD OLGDU FRP DV LQFHUWH]DV H DWDTXHV DFLPD PHQFLRQDGRV R 5HSX&RLQ FRQWD FRP D
QRomR GH WHU XP JUXSR GH FRQVHQVR  GHQRWDGR SRU ;  FDSD] GH FRQWURODU DV RSHUDo}HV GD
5HSX&RLQ  RX VHMD  H[HFXWDU R SURWRFROR GH FRQVHQVR VREUH DV WUDQVDo}HV  RUTXHVWUDGR SRU XP
FRQMXQWR GH PLQHUDGRUHV FRP UHSXWDomR FXPXODWLYD HVPDJDGRUD  2 JUXSR GH FRQVHQVR SRGH
VHU LQILOWUDGR SRU DGYHUViULRV  3RU LVVR  DV GHFLV}HV VmR WRPDGDV SRU YRWDomR  $V UHJUDV GH
YRWDomR QR FRQVHQVR QmR VmR QRPLQDLV  PDV EDVHDGDV HP XPD YRWDomR SRQGHUDGD LQRYDGRUD 
FRP EDVH QD UHSXWDomR  $VVXPLPRV DVVLP TXH R DGYHUViULR FRQVHJXH FRQWURODU QR Pi[LPR \
PHPEURV GR JUXSR FXMD UHSXWDomR FROHWLYD p LQIHULRU D ��� GD UHSXWDomR FXPXODWLYD GRV
PHPEURV GR JUXSR GH FRQVHQVR ;  (P FRQVHTXrQFLD  UHILQDPRV D GHILQLomR GH TXyUXQV GD
VHJXLQWH IRUPD  FKHJDU D XP DFRUGR QmR UHTXHU DSHQDV YRWRV GH �I � � QyV  PDV WDPEpP H[LJH



TXH HVVHV QyV WHQKDP FROHWLYDPHQWH PDLV GH ��� GD UHSXWDomR FXPXODWLYD GR JUXSR GH
FRQVHQVR  6RE HVVD VXSRVLomR  R VLVWHPD HVWi VHJXUR H YLYR  VDIH DQG OLYH  

6LVWHPD H IXQomR GH UHSXWDomR

3UHWHQGHPRV GHILQLU RV REMHWLYRV VRFLDLV GH UHSXWDomR QD 5HSX&RLQ GH IRUPD SUHFLVD H
SDUDPHWUL]iYHO  PHGLDQWH XPD IXQomR TXH DYDOLD R DQGDPHQWR GD UHSXWDomR GH FDGD
PLQHUDGRU  (VVHV REMHWLYRV VmR   L  SDUWLGD FXLGDGRVD  SRU PHLR GH XP DXPHQWR LQLFLDO OHQWR 
 LL  SRWHQFLDO GH UHFRPSHQVD UiSLGD GH SDUWLFLSDQWHV PDGXURV  SRU PHLR GH DXPHQWR UiSLGR QD
PHLD LGDGH   LLL  SUHYHQomR GR H[FHVVR GH FRQWUROH  SRU DXPHQWR OHQWR SUy[LPR DR WRSR 

1R HQWDQWR  RV PLQHUDGRUHV SRGHP WHU PDX FRPSRUWDPHQWR  'L] VH TXH XP
PLQHUDGRU VH FRPSRUWD PDO VH DSUHVHQWDU PHQVDJHQV DVVLQDGDV FRQIOLWDQWHV SDUD RXWURV
PHPEURV GR JUXSR GH FRQVHQVR  RX  VH FRQILUPDU PLFUREORFNV FRP WUDQVDo}HV FRQIOLWDQWHV
TXDQGR R PLQHUDGRU IRU HOHLWR OtGHU  $SyV VXD RFRUUrQFLD  XPD HYLGrQFLD GH WDO PDX
FRPSRUWDPHQWR p LQFOXtGD SHORV PLQHUDGRUHV KRQHVWRV QR EORFNFKDLQ FRPR XPD WUDQVDomR
HVSHFLDO  H R PLQHUDGRU IDOWRVR SHUGH VXD UHSXWDomR GH LPHGLDWR 

&RP EDVH QD IRUWH JDUDQWLD GHWHUPLQtVWLFD GHULYDGD GD YRWDomR SRQGHUDGD FRP EDVH
QD UHSXWDomR  D UREXVWH] GR 5HSX&RLQ FUHVFH FRP R WHPSR GH RSHUDomR OHJtWLPR  TXDQWR PDLV
WDUGH R LQWUXVR HQWUDU  PDLV VHJXUR VHUi R VLVWHPD  3RU H[HPSOR  XP LQWUXVR TXH LQJUHVVH QR
VLVWHPD DSyV XP DQR GH RSHUDomR  SUHFLVDULD GH SHOR PHQRV     GR SRGHU WRWDO GH
FRPSXWDomR H SUHFLVDULD VH FRPSRUWDU FRUUHWDPHQWH QR VLVWHPD SRU    PHVHV DQWHV GH
FRQVHJXLU ID]HU FRP TXH R 5HSX&RLQ SHUGHVVH D YLWDOLGDGH  4XHEUDU D VHJXUDQoD GR 5HSX&RLQ
p SHOR PHQRV WmR GLItFLO TXDQWR TXHEUDU VXD YLYDFLGDGH 
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4XDVH WRGRV RV IDEULFDQWHV GH DXWRPyYHLV H[SHULPHQWDP YHtFXORV WRWDOPHQWH DXW{QRPRV H
FRPHoDP D DFXPXODU TXLO{PHWURV HP HVWUDGDV H URGRYLDV SDUD VHXV VDIHW\ FDVHV  YLVDQGR
DXPHQWDU SURJUHVVLYDPHQWH R QtYHO GH DXWRQRPLD  0DV QmR PHQRV LPSRUWDQWH  D FRQHFWLYLGDGH
WDPEpP YHP DXPHQWDQGR  SRU PRWLYRV FRPR LQIRHQWUHWHQLPHQWR  DVVLVWrQFLD GH WUkQVLWR 
PDQXWHQomR UHPRWD RX ORFDOL]DomR GH YHtFXORV  $ HVWH FHQiULR DFUHVFH RSRUWXQLGDGHV GH
FRRSHUDomR HQWUH HVWHV YHtFXORV  QmR DSHQDV SDUD PHOKRUDU D IXQFLRQDOLGDGH DXW{QRPD  PDV
WDPEpP  H SULQFLSDOPHQWH  SDUD D VHJXUDQoD QD FRQGXomR 

(P >/LPD HW DO      @  H[SOLFD VH D SUREOHPiWLFD GRV YHtFXORV WHUUHVWUHV DXW{QRPRV 
FRP rQIDVH QXP FRQMXQWR GH SRQWRV FKDYH   D  D QHFHVVLGDGH GH FRQVLGHUDU D DXWRQRPLD GH
YHtFXORV DXWRPyYHLV FRPR XP WRGR  LVWR p  XP HFRVVLVWHPD FRPSOHWR RULHQWDGR SDUD YHtFXORV
DXW{QRPRV H FRRSHUDWLYRV  LQFOXLQGR RV YHtFXORV DXW{QRPRV  DV UHGHV H VLVWHPDV GH SHULIHULD
 URDG�VLGH XQLWV� HGJH ZHE DQG FORXG   R DPELHQWH QmR KDELOLWDGR  FRPR YHtFXORV FOiVVLFRV H
SHVVRDV  HWF    E  D FRPSUHHQVmR GR DXPHQWR GUDPiWLFR GD VXSHUItFLH GH DPHDoD JOREDO TXH
VXUJH GHVWD QRYD UHDOLGDGH  FRP rQIDVH SDUD D VHJXUDQoD LQIRUPiWLFD   F  D LQWURGXomR GH XP
KLDWR FXOWXUDO SDUD D LQG~VWULD  R VDIHW\�VHFXULW\ JDS  DPHDoDQGR RV QtYHLV GH VDIHW\ SRU YLD GH
XPD FRPSUHHQVmR LPSHUIHLWD GRV ULVFRV GH VHFXULW\ 

2 SULQFLSDO REMHWLYR GHVVH GRFXPHQWR GH SRVLomR p DVVLP GXSOR   L  SURSRU XP
PRGHOR KROtVWLFR H JHQpULFR EDVWDQWH  GH HFRVVLVWHPD GH YHtFXORV DXW{QRPRV H FRRSHUDWLYRV  H
 LL  UHDOL]DU XPD DQiOLVH GR SODQR GH DPHDoDV  GHWDOKDQGR YHWRUHV GH DPHDoDV HVSHFtILFRV DRV
TXDLV RV GHVLJQHUV GHYHP HVWDU DWHQWRV  EHP FRPR SURSRQGR PLWLJDo}HV SDUD RV PHVPRV 

$FUHVFH DLQGD TXH D FRQHFWLYLGDGH H FRRSHUDomR VH WRUQDUmR D QRUPD  H SUHYHPRV
TXH  DOpP GRV FDUURV  HOD VHUi HVWHQGLGD D  SRU H[HPSOR  SHGHVWUHV  ELFLFOHWDV  HWF   IRUPDQGR
XP XQLYHUVR GH REMHWRV  VHQFLHQWHV   QR VHQWLGR LQIRUPiWLFR GR WHUPR  1HVVH VHQWLGR  R
HFRVVLVWHPD GH YHtFXORV DXW{QRPRV H FRRSHUDWLYRV SRGH HP EUHYH HPHUJLU FRPR XPD
LQIUDHVWUXWXUD GH LQIRUPDomR FUtWLFD  YLUWXDO   &,,  FRP JUDQGH LPSRUWkQFLD VRFLDO  &RPR
FRQVHTXrQFLD  D QDWXUH]D H D LQWHQVLGDGH GDV SUySULDV DPHDoDV WDPEpP GHYH HYROXLU  $OpP GH
IDOKDV DFLGHQWDLV H DWDTXHV GH KDFNHUV FDVXDLV  GHYHPRV HVSHUDU DPHDoDV SHUVLVWHQWHV
DYDQoDGDV H DWDTXHV GLUHFLRQDGRV PRQWDGRV SRU DGYHUViULRV DOWDPHQWH TXDOLILFDGRV H EHP
HTXLSDGRV  R TXH UHIRUoD D DWXDOLGDGH GHVWH HVWXGR  &RPHoDPRV SRU UHFRUGDU RV YiULRV
DFLGHQWHV  DOJXQV PRUWDLV  FRP FDUURV DXW{QRPRV GD 7HVOD  DOHJDGDPHQWH GHYLGR D IDOKDV GH
VHJXUDQoD QR VLVWHPD GH FRQWUROH GD FRQGXomR DXW{QRPD  0DV SDUD DOpP GH DWDTXHV D FDUURV
EHP VXFHGLGRV H Mi GHPRQVWUDGRV  FRPSURPHWHQGR D FRPXQLFDomR FHOXODU H :L )L SDUD
GHVOLJDU R PRWRU  GHVDELOLWDU IUHLRV H WUDQFDU DV SRUWDV  LPDJLQH WHQWDWLYDV FRRUGHQDGDV GH
LQWUXVmR HP FDUURV DXW{QRPRV SDUD FDXVDU DFLGHQWHV JUDYHV  RX XVi ORV SDUD EORTXHDU HVWUDGDV
SDUD Do}HV FULPLQRVDV RX WHUURULVWDV  1mR VmR LQIHOL]PHQWH FHQiULRV GH ILFomR RV FDVRV
UHODWDGRV QR HVWXGR 

$ VXSHUItFLH GH DPHDoDV GR H



1R TXH UHVSHLWD j FRQHFWLYLGDGH  H[LVWHP YiULRV QtYHLV GH DEHUWXUD QDV UHGHV HQYROYLGDV  TXH
YmR GHVGH  D ,QWHUQHW  TXH p S~EOLFD  DV LQWUDQHWV 568 URDG�VLGH XQLW   TXH VmR SULYDGDV  PDV
H[SRVWDV JHRJUDILFDPHQWH  H[LELQGR FRQH[}HV VHP ILR  DV UHGHV 9 9 H 9 ,
 YHKLFOH�WR�YHKLFOH� YHKLFOH�WR�LQIUDVWUXFWXUH   TXH VmR S~EOLFDV H VHP ILR  UHGHV YHLFXODUHV
VHP ILR  H DV PHQRV DFHVVtYHLV  UHGHV D FDER SDUD FDUURV  H[LJLQGR DFHVVR ItVLFR RX XP
SULPHLUR VDOWR DWUDYpV GD EDUUHLUD HQWUH R JDWHZD\ GH UHGH VHP ILR GR FDUUR H D LQIUDHVWUXWXUD
GH UHGH YHLFXODU UHVWDQWH   YHU )LJXUD       $VVXPLPRV TXH DV DPHDoDV SRGHP VHU HIHWXDGDV
SRU TXDWUR FDWHJRULDV GH DJHQWHV GH DPHDoDV  ([WHUQR  ;   SRU H[HPSOR  FRPSXWDGRUHV QD
,QWHUQHW  568V FRPSURPHWLGRV  V &DUV  YHtFXORV VHQFLHQWHV  KRVWLV RX FRPSXWDGRUHV KRVWLV
SUy[LPRV D V &DUV  /RFDO  /   FRPSXWDGRUHV FRPSURPHWLGRV RX KRVWLV GHQWUR GH V &DUV  PtGLD
FRQHFWDGD  SRU H[HPSOR  SHQ GULYHV QmR DXWRUL]DGRV   )tVLFR  3   FRPSXWDGRUHV
FRPSURPHWLGRV RX KRVWLV YLD WRPDGDV GH PDQXWHQomR  KXPDQRV GHVRQHVWRV VXEVWLWXLQGR RX
LQVHULQGR KDUGZDUH  VXEYHUVmR GD FDGHLD GH IRUQHFLPHQWR  $PELHQWDO  (   GLVSRVLWLYRV TXH
LQWHUIHUHP QDV SURSULHGDGHV GR DPELHQWH ItVLFR  SRU H[HPSOR  EORTXHDGRUHV TXH SHUWXUEDP DV
WUDQVPLVV}HV VHP ILR RX GLVSRVLWLYRV VHPHOKDQWHV TXH OHYDP j FULDomR GH IDOVDV LPDJHQV GR
VHQVRU   568V IDOVRV 

)LJXUD       (FRVVLVWHPD GH 9HìFXORV $XWăQRPRV 

(VVDV DPHDoDV VmR PDWHULDOL]DGDV SRU PHLR GH GLYHUVRV YHWRUHV  H[HPSOLILFDGRV DFLPD H
OLVWDGRV DEDL[R   YHU )LJXUD       FRP PHQomR DRV SRVVtYHLV DJHQWHV HP FDGD YHFWRU 

)LJXUD       9HWRUHV GH DPHD×DV H DJHQWHV FRUUHODFLRQDGRV 



5XPR D (FRVVLVWHPDV GH 9HtFXORV $XW{QRPRV H &RRSHUDWLYRV 6HJXURV H 3URWHJLGRV

1HVWD VHFomR  UHVXPHP VH RV WUDEDOKR DSUHVHQWDGRV HP >9|HOS H 9HULVVLPR       6KRNHU H
9HULVVLPR     @  HP TXH VH WHQWD GDU XPD UHVSRVWD j TXHVWmR GH FRPR D VDIHW\ H D VHFXULW\
SRGHP VHU VLPXOWDQHDPHQWH JDUDQWLGDV SRU PpWRGRV DXWRPiWLFRV  IHFKDQGR R KLDWR
VDIHW\ VHFXULW\ 

)LJXUD       'LDJUDPD GH ĲX[R H FRPSRQHQWHV HVVHQFLDLV GD DUTXLWHWXUD >9ąHOS H 9HUìVVLPR
    @ 

$ )LJXUD       GR WUDEDOKR HP >9|HOS H 9HULVVLPR     @  HVERoD R GLDJUDPD GH
IOX[R H RV FRPSRQHQWHV HVVHQFLDLV GH QRVVD DUTXLWHWXUD WROHUDQWH D LQWUXV}HV SDUD FRQGXomR
DXW{QRPD  $ SODWDIRUPD p FRQVWUXtGD HP WRUQR GR FRQFHLWR GH KLEULGL]DomR DUTXLWHW{QLFD 
,QVWDQFLDo}HV SUpYLDV GR FRQFHLWR QR FRQWH[WR &36 VmR  SRU H[HPSOR  D DUTXLWHWXUD 6LPSOH[ RX
D DUTXLWHWXUD 7LPHO\ &RPSXWLQJ %DVH  $ DUTXLWHWXUD VHJXH SRUWDQWR XP PRGHOR GH IDOKD
KtEULGR  TXH QHVWH WUDEDOKR DWXDO p HVWHQGLGR GD VDIHW\ SDUD D VHFXULW\  %DVHDPR QRV QD
H[WHQVmR SDUD &36 GH WUDEDOKRV DQWHULRUHV HP WROHUkQFLD D LQWUXV}HV  FRPR D DUTXLWHWXUD
7UXVWHG 7LPHO\ &RPSXWLQJ %DVH  1D ILJXUD  XP FRQWURODGRU VLPSOHV PDV DOWDPHQWH
FRQILiYHO² R NHUQHO GH VHJXUDQoD ² GHFLGH HP ~OWLPD DQiOLVH  FDVR QHFHVViULR  DFHUFD GD
H[HFXomR FRUUHFWD GDV PDQREUDV SURSRVWDV QRUPDOPHQWH SHORV VXEVLVWHPDV FRPSOH[RV GH
YLVmR H GH ,$  GH PDQHLUD DWHPSDGD H VHJXUD  GHSHQGHQGR GDV FRQGLo}HV GH IXQFLRQDPHQWR
HP FDGD PRPHQWR  $ VLPSOLFLGDGH H[LJLGD SHOR NHUQHO GH VHJXUDQoD p XP DUWHIDFWR GD
VROXomR  GHULYD  GH IDFWR  GD QHFHVVLGDGH yEYLD GH YHULILFDELOLGDGH  GH PRGR D DWLQJLU XP
GHVLJQ XOWUD FRUUHFWR H DVVLP MXVWLILFDU D KLSyWHVH GH IDOKD KtEULGD ² R NHUQHO GHYH WHU XPD
SUREDELOLGDGH GH IDOKD LQILQLWDPHQWH PHQRU TXH D GR VLVWHPD SULQFLSDO 

(P >6KRNHU H 9HULVVLPR     @  DSUHVHQWDPRV XPD HYROXomR H JHQHUDOL]DomR GHVWDV
DSUR[LPDo}HV  DWUDYpV GR FRQFHLWR GH ,QWUXVLRQ 5HVLOLHQFH 6\VWHPV  ,56  SDUD YHtFXORV
DXW{QRPRV PRGHUQRV  2 ,56 YLVD FRQWULEXLU SDUD XPD UHYROXomR GLVUXSWLYD QDV DUTXLWHWXUDV
DWXDLV GH FRPSXWDGRUHV H UHGHV GH YHtFXORV  HVWHQGHQGR DV SURSULHGDGHV GH VHJXUDQoD H
SURWHomR GH DUTXLWHWXUDV EDVHDGDV HP FRPSRQHQWHV  SRU H[HPSOR  $8726$5   3URSRPRV
DSURYHLWDU D FRUUHQWH PDWXULGDGH GR PHUFDGR GH (&8V  TXH RIHUHFH KRMH HP GLD XPD
GLYHUVLGDGH H LQGHSHQGrQFLD GH RIHUWD  D TXDO LUi SHUPLWLU SURSRU DUTXLWHWXUDV WROHUDQWHV D
IDOWDV H LQWUXV}HV LPSOHPHQWDGDV SRU 6:  GH IRUPD VHPHOKDQWH DRV SULQFtSLRV HVWDEHOHFLGRV
SHODV DUTXLWHWXUDV SLRQHLUDV GH 7, GRV DQRV    HP WROHUkQFLD D IDOWDV GLVWULEXtGD  PRGXODU H
LQFUHPHQWDO  2V QRYRV FRQFHLWRV DYDQoDGRV SHOR PLGGOHZDUH DXWRPRWLYR ,56  SHUPLWHP D
H[HFXomR GH P~OWLSODV H SRVVLYHOPHQWH GLYHUVDV UpSOLFDV GH XP SURFHVVR GH DSOLFDomR FRP
HVWDGR FRPSOHWR HP GLIHUHQWHV (&8V  IRUPDQGR XPD 0iTXLQD GH (VWDGR 5HSOLFDGD



GHWHUPLQtVWLFD UHVLOLHQWH  $SOLFDWLYRV GLVWULEXtGRV FRPR IHFKDGXUDV GH SRUWDV  FRQWUROH GH
MDQHODV  DWXDOL]Do}HV GH VRIWZDUH 2YHU WKH $LU  27$  VmR DOJXQV H[HPSORV GH DSOLFDWLYRV
YLiYHLV QR WRSR GR ,56 

)LJXUD       $UTXLWHWXUD GR VLVWHPD ,56 

0RGHOR H $UTXLWHWXUD GR 6LVWHPD

$SUHVHQWDPRV XPD YLVWD GD DUTXLWHWXUD GR VLVWHPD ,56 QD )LJXUD       1R ODGR HVTXHUGR D
YLVWD JOREDO PRVWUD XP VLVWHPD YHLFXODU FRP XP Q~PHUR 1 GH QyV ,56  1     QHVWH FDVR 
UHSOLFDGRV VREUH 1 (&8V  8P Qy p FRPSRVWR SRU XP GLVSRVLWLYR GH FRPSXWDomR  RX VHMD  XPD
(&8  XPD SLOKD GH VRIWZDUH FRUUHVSRQGHQWH H XP DSOLFDWLYR YHLFXODU GH WHPSR UHDO  FUtWLFR 
SDUD VLPSOLILFDU  8P Qy SRGH VH FRPXQLFDU FRP VXDV FRQWUDSDUWHV SRU PHLR GH PHQVDJHQV SRU
PHLR GH XPD UHGH YHLFXODU  SRU PHLR GH XP OLQN GLUHWR  XP FRPXWDGRU RX XP JDWHZD\  3DUD
PDLRU FODUH]D  XVDPRV 8QLGDGHV GH &RQWUROH =RQDO  =&8  FRPR (&8V SDUD KRVSHGDU
GLIHUHQWHV DSOLFDo}HV  SRU H[HPSOR  IHFKDGXUDV GH SRUWDV H FRQWUROH GH MDQHODV  QD PHVPD
(&8  3RU RXWUR ODGR  R ODGR GLUHLWR GD ILJXUD DSUHVHQWD D YLVWD LQWHUQD GH XP GRV QyV  RX VHMD 
R Qy    GHVFUHYHQGR VHXV FRPSRQHQWHV H UHODomR GHQWUR GD SLOKD GH KDUGZDUH�VRIWZDUH
 +: 6:  

8P DSOLFDWLYR SRGH IDOKDU RX VH FRPSRUWDU GH IRUPD DUELWUiULD RX PDOLFLRVD TXDQGR
VXMHLWR D XPD LQWUXVmR  $VVXPLPRV TXH QR Pi[LPR XPD IUDomR ) GH 1 QyV SRGH IDOKDU SRU
YH]  H TXH H[LVWH LQGHSHQGrQFLD GH IDOKDV HQWUH RV QyV  ,VVR SRGH VHU DOFDQoDGR HPSUHJDQGR
(&8V GH GLYHUVRV IRUQHFHGRUHV  GLIHUHQWHV ELEOLRWHFDV  SLOKD GH VRIWZDUH H LPSOHPHQWDomR 
HWF   R TXH QmR p LQFRPXP QR FHQiULR DXWRPRWLYR  2 FRQFHLWR GR ,56 p EDVHDGR QD LGHLD GH
PDVFDUDPHQWR GH HUUR GH LQWUXVmR HP YH] GH GHWHFomR H SUHYHQomR FRPR QR ,36 ,'6  $R
H[HFXWDU YiULDV  1  UpSOLFDV YHUV}HV GH XP DSOLFDWLYR H FRPSDUDU VXDV VDtGDV HP GLIHUHQWHV
QyV  (&8V   p SRVVtYHO PDVFDUDU TXDOTXHU HUUR FDXVDGR SRU IDOKDV DFLGHQWDLV RX PDOLFLRVDV
TXH RFRUUHP HP QyV ) FRP IDOKD  DGRWDQGR R HVWDGR GH VDtGD GH XP QmR LQIHFWDGR PDLRULD  1
í )   1HVWD DERUGDJHP  R HVWDGR GH XPD DSOLFDomR FUtWLFD Vy SRGH VHU PRGLILFDGR FRP D
FRQFRUGkQFLD GH SHOR PHQRV 1 ) FRQWUDSDUWHV 
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2 SUREOHPD GH VHJXUDQoD H FRQILDELOLGDGH  RX JHQHULFDPHQWH IDODQGR  UHVLOLrQFLD GH
LQIUDHVWUXWXUDV GH XWLOLWLHV  LVWR p  LQIUDHVWUXWXUDV EDVHDGDV HP VLVWHPDV FLEHUItVLFRV  QmR p
WRWDOPHQWH FRPSUHHQGLGR  SULQFLSDOPHQWH GHYLGR j FRPSRVLomR KtEULGD GHVWDV LQIUDHVWUXWXUDV 
2 FRQWUROH GR SURFHVVR GDV LQIUD HVWUXWXUDV GDV FRQFHVVLRQiULDV DVVHQWD QRV VLVWHPDV 6&$'$
 6XSHUYLVRU\ &RQWURO DQG 'DWD $FTXLVLWLRQ  TXH FRQIHUHP D FDSDFLGDGH RSHUDFLRQDO GH
DTXLVLomR GH GDGRV  VXSHUYLVmR H FRQWUROH VHMD TXDO IRU R QHJyFLR HP FDXVD  HOHWULFLGDGH  iJXD 
JiV  WHOHFRPXQLFDo}HV   1R HQWDQWR  HOHV WDPEpP WrP LQWHUFRQH[}HV FRP DV LQWUDQHWV
FRUSRUDWLYDV SDGUmR H  SRUWDQWR  LQGLUHWDPHQWH FRP D ,QWHUQHW  2V VLVWHPDV 6&$'$
PHQFLRQDGRV DFLPD QmR IRUDP SURMHWDGRV SDUD VHUHP DPSODPHQWH GLVWULEXtGRV H DFHVVDGRV
UHPRWDPHQWH  PXLWR PHQRV SDUD VHUHP DEHUWRV  (OHV FUHVFHUDP IHFKDGRV  VHP SHQVDU QD
VHFXULW\  )RFDQGR QD UHGH HOpWULFD  DV UHGHV GH SURGXomR  WUDQVPLVVmR H GLVWULEXLomR HVWmR KRMH
HP GLD ODUJDPHQWH DXWRPDWL]DGDV QRV DVSHFWRV IXQFLRQDLV  H DEHUWDV j UHGH H j XWLOL]DomR GH
+: 6: VWDQGDUG GH PHUFDGR  &276   PDV FDUHFHP GH XPD DSUR[LPDomR UREXVWD j
UHVLOLrQFLD  LVWR p  D JDUDQWLD FRPELQDGD GH VDIHW\ H VHFXULW\ 

$V SHUVSHFWLYDV GH GDQRV TXH SRGHP UHVXOWDU GHVWD H[SRVLomR VmR HVPDJDGRUDV  (OHV
YmR GHVGH PDQREUDV HUUDGDV  DWp Do}HV PDOLFLRVDV YLQGDV GH WHUPLQDLV ORFDOL]DGRV IRUD  HP
DOJXP OXJDU GD ,QWHUQHW  2V DOYRV GHVVDV Do}HV VmR XQLGDGHV GH FRQWUROH GH FRPSXWDGRU 
FRPSRQHQWHV H VLVWHPDV HPEDUFDGRV  RX VHMD  GLVSRVLWLYRV FRQHFWDGRV DR KDUGZDUH
RSHUDFLRQDO  SRU H[HPSOR  ERPEDV H ILOWURV GH iJXD  JHUDGRUHV GH HQHUJLD HOpWULFD H SURWHo}HV
GH HQHUJLD  FRPSRUWDV GH EDUUDJHQV  HWF    (VWD VLWXDomR IRL  SRU H[HPSOR  DQDOLVDGD
VLVWHPLFDPHQWH QR SURMHWR &587,$/ >'RQGRVVROD HW DO      @  RQGH IRUDP GDGRV YiULRV
H[HPSORV GH IDOKDV  DFLGHQWDLV RX PDOLFLRVDV  HP VLVWHPDV GH HQHUJLD  (VVDV IDOKDV WrP VH
UHSHWLGR DR ORQJR GRV DQRV DWp UHFHQWHPHQWH 

$V LQIUDHVWUXWXUDV FUtWLFDV HQIUHQWDP XP ULVFR YLVLYHOPHQWH DOWR  3RVVtYHLV DPHDoDV
LQFOXHP H[WRUVmR  WHUURULVPR H DWDTXHV SDWURFLQDGRV SHOR JRYHUQR  ,QIHOL]PHQWH  RV QtYHLV GH
YXOQHUDELOLGDGH GHVVDV LQIUDHVWUXWXUDV VmR DOWRV  (VWDV LQIUDHVWUXWXUDV FUtWLFDV FRPELQDP
FRPSXWDomR FRP SURFHVVRV ItVLFRV RX PHFkQLFRV FRQWURODGRV HOHWURQLFDPHQWH SRU VLVWHPDV
 6&$'$  3&6  TXH XVXDOPHQWH WrP IUDFD VHFXULW\  VHQGR PXLWRV VLVWHPDV OHJDGRV
SURSULHWiULRV FRP DOJXPD DQWLJXLGDGH  &RUUHQWHPHQWH  HVWHV HQFRQWUDP VH FRPELQDGRV FRP
VLVWHPDV UHFHQWHV VWDQGDUG GH PHUFDGR  (P VXPD  D GHVFXOSD FRPXP  ³RV KDFNHUV QmR
FRQKHFHP QRVVRV VLVWHPDV´  QmR p PDLV YHUGDGHLUD 

5HVXPLPRV QHVWD VHomR R WUDEDOKR DSUHVHQWDGR HP >%HVVDQL HW DO       @  RQGH VH
GHVFUHYHP RV UHVXOWDGRV GR SURMHWR (XURSHX &587,$/  &ULWLFDO 8WLOLW\ ,QIUDVWUXFWXUDO
5HVLOLHQFH  FRP SDUWLFXODU GHVWDTXH SDUD XPD QRYD DUTXLWHWXUD H SURWRFRORV TXH SUHVHUYDP RV
VLVWHPDV OHJDGRV H SDUD XP QRYR GLVSRVLWLYR TXH IRUQHFH SURWHomR LQFUHPHQWDO  JDUDQWLQGR
GLIHUHQWHV QtYHLV GH UHVLOLrQFLD DRV GLIHUHQWHV SDUWHV GD LQIUDHVWUXWXUD  GH DFRUGR FRP VXD
FULWLFLGDGH 

$ DERUJDJHP &587,$/ j SURWHomR GH LQIUDHVWUXWXUDV FUtWLFDV FLEHUILVLFDV

8P GRV SRQWRV FUXFLDLV GR SUREOHPD GH SURWHomR GH LQIUDHVWUXWXUD FUtWLFD p D VHJXUDQoD GDV
LQWHUFRQH[}HV HQWUH SURYHGRUHV GH LQIUDHVWUXWXUD  UHJXODGRUHV  RSHUDGRUHV H RXWURV  3DUD
HQIUHQWDU HVVH SUREOHPD  SUHFLVDPRV GH XPD DUTXLWHWXUD TXH QRV SHUPLWD PRGHODU H UDFLRFLQDU
VREUH HVVD UHDOLGDGH  1R &UXWLDO  WRGD D DUTXLWHWXUD GD LQIUDHVWUXWXUD p UHSUHVHQWDGD FRPR XPD
UHGH :$1 RI /$1V  LVWR p  XPD UHGH S~EOLFD  :$1  GH UHGHV ORFDLV  /$1V   (VWH PRGHOR
UHSUHVHQWD EHP XPD WtSLFD LQIUDHVWUXWXUD GH LQIRUPDomR FUtWLFD  FRPR LOXVWUDGR QD )LJXUD      



)LJXUD       ,QIUDHVWUXWXUD WìSLFD GH LQIRUPD×ÊR FUìWLFD 

(VVD DUTXLWHWXUD QRV SHUPLWH GHILQLU GRPtQLRV FRP GLIHUHQWHV QtYHLV GH
FRQILDELOLGDGH  SHUPLWLQGR GHIHQGHU RV GRPtQLRV XQV GRV RXWURV ² RX VHMD  XPD /$1 GH
RXWUD /$1 RX GD :$1  8P FRPXWDGRU GH LQIRUPDo}HV  &,6  SURWHJH FDGD /$1  YHU DFLPD 
H IRUQHFH GRLV VHUYLoRV EiVLFRV      R VHUYLoR GH SURWHomR JDUDQWH TXH R WUiIHJR GH HQWUDGD H
VDtGD GD /$1 VDWLVIDoD D SROtWLFD GH VHJXUDQoD GD RUJDQL]DomR TXH JHUHQFLD D /$1      R
VHUYLoR GH FRPXQLFDomR TXH VXSRUWD FRPXQLFDomR VHJXUD HQWUH RV &,6 GDV YiULDV /$1V H  HP
~OWLPD DQiOLVH  HQWUH RV GLVSRVLWLYRV ORFDLV H R H[WHULRU 

8P &,6 p XP GLVSRVLWLYR GH SURWHomR GLVWULEXtGR FRP DV VHJXLQWHV FDUDFWHUtVWLFDV
SULQFLSDLV   L  DVVHPHOKD VH D XP ILUHZDOO GLVWULEXtGR SRUTXH DV RUJDQL]Do}HV SRGHP
LPSODQWi OR QmR DSHQDV QD ERUGD GD UHGH  PDV WDPEpP GHQWUR GD UHGH SDUD SURWHJHU
HTXLSDPHQWRV FUtWLFRV   LL  LQWHUSUHWD XP PRGHOR HODERUDGR GH FRQWUROH GH DFHVVR   LLL  p
WROHUDQWH D LQWUXV}HV  RX VHMD  IXQFLRQD FRUUHWDPHQWH PHVPR TXH XP LQWUXVR LQYDGD DOJXP GH
VHXV FRPSRQHQWHV  VHQGR VHX REMHWLYR UHVLVWLU D XP DOWR JUDX GH KRVWLOLGDGH GR DPELHQWH 
&RPSDUDGR D RXWURV WUDEDOKRV WROHUDQWHV D LQWUXV}HV  R &,6 DVVHJXUD D LQWHJULGDGH GH
IXQFLRQDPHQWR GRV GLVSRVLWLYRV OHJDGRV HYHQWXDOPHQWH D VHX MXVDQWH  GHQWUR GDV /$16 
FRQWUD DRV DWDTXHV TXH SRVVDP VHU SHUSHWUDGRV SRU UpSOLFDV FRPSURPHWLGDV GR &,6 TXH QmR
VDWLVIDoDP D SROtWLFD GH VHJXUDQoD  YHU PDLV DGLDQWH   'R SRQWR GH YLVWD IXQFLRQDO  R VHUYLoR
GH SURWHomR &,6 IXQFLRQD FRPR XP ILUHZDOO  LQWHUSRVWR HQWUH D :$1 H RV GLVSRVLWLYRV
YXOQHUiYHLV GH XPD /$1  FRPR LOXVWUD D )LJXUD      

'HVLJQV LQFUHPHQWDLV GD UHVLOLrQFLD GR &,6

'DGRV RV YiULRV QtYHLV GH FULWLFLGDGH GH HTXLSDPHQWRV GH LQIUDHVWUXWXUD FUtWLFD H R FXVWR GH
XVDU XP GLVSRVLWLYR UHSOLFDGR  YDOH D SHQD GHILQLU XPD KLHUDUTXLD GH SURMHWRV GH &,6
LQFUHPHQWDOPHQWH PDLV UHVLOLHQWHV 



)LJXUD       6HUYL×R GH SURWH×ÊR &,6 

&,6 QmR WROHUDQWH D LQWUXV}HV  D )LJXUD      VXJHUH XP &,6 QmR WROHUDQWH D LQWUXV}HV  e R
SURMHWR PDLV EDUDWR SRUTXH UHTXHU DSHQDV XPD PiTXLQD  DVVLP FRPR XP ILUHZDOO FOiVVLFR 
2IHUHFH PHOKRU SURWHomR GR TXH RV ILUHZDOOV QRUPDLV FRQWUD DWDTXHV GH E\SDVV  XVDQGR D
DSOLFDomR GH SROtWLFDV QR QtYHO GR DSOLFDWLYR H XP PRGHOR GH FRQWUROH GH DFHVVR DYDQoDGR  1R
HQWDQWR  p YXOQHUiYHO D DWDTXHV GLUHWRV DR SUySULR &,6 

&,6 WROHUDQWH D LQWUXV}HV  R SURMHWR GH XP &,6 WROHUDQWH D LQWUXV}HV FRQVLVWH HP XWLOL]DU �I � �
PiTXLQDV SURFHVVDQGR RV SHGLGRV GH WUiIHJR HP SDUDOHOR  SDUD WROHUDU LQWUXV}HV HP I UpSOLFDV
GR &,6   YHU )LJXUD       8P SHGLGR FKHJD D WRGDV SHOD XWLOL]DomR  SRU H[HPSOR  GH XP KXE
(WKHUQHW  2V UHVXOWDGRV GH WRGDV DV UpSOLFDV VmR YRWDGRV  H SDVVD R UHVXOWDGR PDMRULWiULR  LVWR
p  VH H VRPHQWH VH SHOR PHQRV I     UpSOLFDV YRWDUHP D IDYRU  GHL[DU SDVVDU D PHQVDJHP
RULJLQDO  H QmR XPD PRGLILFDGD   RX R EORTXHLR GD PHVPD  2 &,6 HQWmR WUDQVPLWH XPD
PHQVDJHP DSURYDGD SDUD R GHVWLQR XVDQGR XPD UpSOLFD GLVWLQWD  R OtGHU  SDUD TXH QHQKXPD
PXOWLSOLFDomR GH WUiIHJR GHVQHFHVViULD RFRUUD GHQWUR GD /$1 

)LJXUD       &,6 WROHUDQWH D LQWUXVĄHV 

&,6 WROHUDQWH D LQWUXV}HV H DXWRUUHSDUiYHO �VHOI�KHDOLQJ�  2 PDLV UHVLOLHQWH SURMHWR GH &,6 
LOXVWUDGR QD ILJXUD DFLPD  FRPELQD WROHUkQFLD D LQWUXV}HV FRP PHFDQLVPRV GH DXWRUUHSDUDomR
SDUD OLGDU FRP DOJXPDV OLPLWDo}HV Mi GHVFULWDV  0HFDQLVPRV GH DXWRUUHSDUDomR XVDP XP



VHUYLoR GH UHFXSHUDomR SURDWLYR UHDWLYR TXH FRPELQD UHMXYHQHVFLPHQWRV SHULyGLFRV DFLRQDGRV
SRU WHPSR FRP UHMXYHQHVFLPHQWRV DFLRQDGRV SRU HYHQWRV TXDQGR GHWHFWDP RX VXVSHLWDP GH
XP DWDTXH  (VWH ~OWLPR PHFDQLVPR UHVROYH R SUREOHPD GH DWDTXHV GH UpSOLFDV FRQWDPLQDGDV  D
GLVSRVLWLYRV GDV /$1V  3DUD LVVR  D DUTXLWHWXUD KtEULGD DSUHVHQWDGD DFLPD SRVVXL XPD UHGH
VLPSOHV GH FRPXQLFDomR GH FRQWUROH HQWUH RV KtEULGRV GH WRGDV DV UpSOLFDV  QyV :  VHFXULW\
NHUQHOV   SRU RQGH HOHV SRGHP WURFDU DODUPHV H FKHJDU D FRQVHQVRV VLPSOHV  3RU H[HPSOR  VH
XP LQWUXVR FRPSURPHWHU XPD UpSOLFD GR &,6 H IL]HU XPD DomR GHWHFWiYHO  SRU H[HPSOR  HQYLDU
XPD PHQVDJHP GH DWDTXH D XP GLVSRVLWLYR IUiJLO GD /$1   DV RXWUDV UpSOLFDV  FRUUHFWDV  YmR
GHWHFWDU HVVD DFomR  WURFDP PHQVDJHQV  FKHJDP D FRQVHQVR VREUH D UpSOLFD FRPSURPHWLGD  H D
UHFXSHUDomR UHDWLYD GD PHVPD p LPHGLDWDPHQWH GLVSDUDGD SHOR VHX KtEULGR :  TXH UHMXYHQHVFH
D UpSOLFD  3RU RXWUR ODGR  UHFXSHUDo}HV SURDWLYDV VmR DFLRQDGDV SHULRGLFDPHQWH HP WRGDV DV
UpSOLFDV  PHVPR TXH QmR HVWHMDP FRPSURPHWLGDV  2 REMHWLYR p UHPRYHU RV HIHLWRV GH DWDTXHV
PDOLFLRVRV RX IDOKDV  PHVPR TXH R LQWUXVR SHUPDQHoD LQDWLYR  IXUWLYR   (VWH SURMHWR &,6 
FRPR VH Yr QD ILJXUD  HP YH] GDV FOiVVLFDV �I � � UpSOLFDV  UHTXHU �I � N � � PiTXLQDV SDUD
WROHUDU I LQWUXV}HV SRU SHUtRGR GH UHFXSHUDomR  GLWDGR SHOD SHULRGLFLGDGH GDV UHFXSHUDo}HV
SURDWLYDV   2 QRYR SDUkPHWUR N UHSUHVHQWD R Q~PHUR GH UpSOLFDV TXH VH UHFXSHUDP DR PHVPR
WHPSR  6HX YDORU p WLSLFDPHQWH XP  6H QmR H[LVWLVVH N  R &,6 SRGHULD ILFDU LQGLVSRQtYHO
GXUDQWH DV UHFXSHUDo}HV  RX YXOQHUiYHO D DWDTXHV SRU H[DXVWmR GH UHFXUVRV GH UHGXQGkQFLD 

>$QGURXODNL HW DO      @ $QGURXODNL  (  HW DO  +\SHUOHGJHU IDEULF  $ GLVWULEXWHG RSHUDWLQJ
V\VWHP IRU SHUPLVVLRQHG EORFNFKDLQV  ,Q 3URF    WK (XUR6\V &RQIHUHQFH  (XUR6\V ¶   
$&0       



>$YL]LHQLV HW DO      @ $YL]LHQLV  $OJLUGDV HW DO  %DVLF FRQFHSWV DQG WD[RQRP\ RI GHSHQGDEOH
DQG VHFXUH FRPSXWLQJ  ,((( WUDQVDFWLRQV RQ GHSHQGDEOH DQG VHFXUH FRPSXWLQJ  Y     Q    
S              

>%DNHU HW DO      @ %DNHU  0DUN  5DMNXPDU %X\\D  DQG 'RPHQLFR /DIRUHQ]D  *ULGV DQG *ULG
WHFKQRORJLHV IRU ZLGH䇲DUHD GLVWULEXWHG FRPSXWLQJ  6RIWZDUH  3UDFWLFH DQG ([SHULHQFH  Y 
    Q      S                  

>%HUWLHU HW DO      @ %HUWLHU  0DULQ  0DULQ  2OLYLHU  6HQV  3LHUUH  ,PSOHPHQWDWLRQ DQG
SHUIRUPDQFH HYDOXDWLRQ RI DQ DGDSWDEOH IDLOXUH GHWHFWRU  ,Q  3URFHHGLQJV ,QWHUQDWLRQDO
&RQIHUHQFH RQ 'HSHQGDEOH 6\VWHPV DQG 1HWZRUNV  ,(((        S          

>%HVVDQL HW DO       @ %HVVDQL  $  6RXVD  3  &RUUHLD  0   1HYHV  1   9HULVVLPR  3  7KH
&587,$/ :D\ RI &ULWLFDO ,QIUDVWUXFWXUH 3URWHFWLRQ  ,((( 6HFXULW\ DQG 3ULYDF\  YRO     QR 
   SS         1RY 'HF        'HF       

>%LUPDQ     @ %LUPDQ  .  3  7KH SURFHVV JURXS DSSURDFK WR UHOLDEOH GLVWULEXWHG FRPSXWLQJ 
&RPPXQLFDWLRQV RIWKH $&0  $&0  1HZ <RUN  1<  86$  Y      Q      S    ±   
'HFHPEHU      

>%XFKKRO] HW DO      @ %XFKKRO]  7   .�SSHU  $  DQG 6FKLIIHUV  0  ³4XDOLW\ RI FRQWH[W  :KDW
LW LV DQG ZK\ ZH QHHG LW ´ LQ 3URFHHGLQJV RI WKH ZRUNVKRS RI WKH +3 2SHQ9LHZ 8QLYHUVLW\
$VVRFLDWLRQ  YRO             

>&DVWUR H /LVNRY     @ &DVWUR  0LJXHO  /LVNRY  %DUEDUD  3UDFWLFDO %\]DQWLQH IDXOW WROHUDQFH
DQG SURDFWLYH UHFRYHU\  $&0 7UDQVDFWLRQV RQ &RPSXWHU 6\VWHPV  72&6   Y      Q     S 
              

>&KDQGUD H 7RXHJ     @ &KDQGUD  7XVKDU 'HHSDN  7RXHJ  6DP  8QUHOLDEOH IDLOXUH GHWHFWRUV
IRU UHOLDEOH GLVWULEXWHG V\VWHPV  -RXUQDO RI WKH $&0  -$&0   Y      Q     S                

>&KDQGUD HW DO      @ &KDQGUD  7  '  HW DO  2Q WKH LPSRVVLELOLW\ RI JURXS PHPEHUVKLS  ,Q 
3URF  RI WKH   WK DQQXDO $&0 6\PSRVLXP RQ 3ULQFLSOHV RI 'LVWULEXWHG &RPSXWLQJ  1HZ
<RUN  1<  86$  $&0       

>&KHQ HW DO      @ &KHQ  :   7RXHJ  6   DQG $JXLOHUD  0  .  2Q WKH TXDOLW\ RI VHUYLFH RI
IDLOXUH GHWHFWRUHV  ,((( 7UDQV  2Q &RPSXWHU           ±          

>&KRFNOHU HW DO      @ &KRFNOHU  *UHJRU\ 9   1DELO +XOHLKHO  DQG 'DQQ\ 'ROHY  $Q DGDSWLYH
WRWDOO\ RUGHUHG PXOWLFDVW SURWRFRO WKDW WROHUDWHV SDUWLWLRQV  ,Q  3URFHHGLQJV RI WKH
VHYHQWHHQWK DQQXDO $&0 V\PSRVLXP RQ 3ULQFLSOHV RI GLVWULEXWHG FRPSXWLQJ        S 
        

>&KRFNOHU HW DW      @ &KRFNOHU  *  9   .HLGDU  ,   9LWHQEHUJ  5  *URXS FRPPXQLFDWLRQ
VSHFLILFDWLRQV  D FRPSUHKHQVLYH VWXG\  $&0 &RPSXWLQJ 6XUYH\V  $&0  1HZ <RUN  1< 
86$  Y      Q     S     ±     'HFHPEHU      

>&ULVWLDQ     @ &ULVWLDQ  )ODYLQ  8QGHUVWDQGLQJ IDXOW WROHUDQW GLVWULEXWHG V\VWHPV 
&RPPXQLFDWLRQV RI WKH $&0  Y      Q     S              

>&ULVWLDQ     @ &ULVWLDQ  )  6\QFKURQRXV DQG DV\QFKURQRXV JURXS FRPPXQLFDWLRQ 
&RPPXQLFDWLRQV RI WKH $&0  $&0  1HZ <RUN  1<  86$  Y      Q     S    ±    $SULO
     

>&ULVWLDQ H )HW]HU     @ &ULVWLDQ  )ODYLX  )HW]HU  &KULVWRI  7KH WLPHG DV\QFKURQRXV GLVWULEXWHG
V\VWHP PRGHO  ,((( 7UDQVDFWLRQV RQ 3DUDOOHO DQG 'LVWULEXWHG V\VWHPV  Y      Q     S 
              



>'DL H :DQJ     @ 'DL  6KX +R  :DQJ  0LQJ 2  5HOLDELOLW\ DQDO\VLV LQ HQJLQHHULQJ
DSSOLFDWLRQV  9DQ 1RVWUDQG 5HLQKROG &RPSDQ\       

>GH 6i     @ GH 6i  $OLULR 6DQWRV  0HFDQLVPRV $XWRQ{PLFRV GH 7ROHUkQFLD D )DOKDV SDUD
6LVWHPDV 'LVWULEXtGRV  7HVH GH 'RXWRUDGR  8QLYHUVLGDGH )HGHUDO GD %DKLD       

>GH 6i H 0DFrGR     @ GH 6i  $OLULR 6DQWRV  0DFrGR  5  -  GH $    $YDOLDQGR R ,PSDFWR GH
'HWHFWRUHV GH 'HIHLWRV QD (VWDELOLGDGH GH 6LVWHPDV GH &RQWUROH GH 7HPSR 5HDO VREUH
5HGHV &RQYHQFLRQDLV  ,Q  :7)        9,, :RUNVKRS GH 7HVWHV H 7ROHUkQFLD D )DOKDV 
      &XULWLED  $QDLV GR :7)       &XULWLED  6%&        Y     S        

>GH 6i H 0DFrGR     @ GH 6È  $OLULR 6DQWRV  0DFrGR  5  -  GH $   4R6 6HOI FRQILJXULQJ
)DLOXUH 'HWHFWRUV IRU 'LVWULEXWHG 6\VWHPV  ,Q  '$,6        S          

>GH 6i HW DO      @ GH 6i  $OLULR 6DQWRV  )UHLWDV  $OODQ (GJDUG 6LOYD  0DFrGR  5DLPXQGR -RVp
GH $UD~MR  $GDSWLYH UHTXHVW EDWFKLQJ IRU E\]DQWLQH UHSOLFDWLRQ  $&0 6,*236 2SHUDWLQJ
6\VWHPV 5HYLHZ  Y      Q     S              

>'pIDJR HW DO      @ 'pIDJR  ;   6FKLSHU  $   8UEiQ  3  7RWDO RUGHU EURDGFDVW DQG PXOWLFDVW
DOJRULWKPV  7D[R  QRP\DQG VXUYH\  $&0 &RPSXWLQJ 6XUYH\V  $&0  1HZ <RUN  1< 
86$  Y      Q     S     ±     'HFHPEHU      

>'ROHY HW DO      @ 'ROHY  'DQQ\  'ZRUN  &\QWKLD  6WRFNPH\HU  /DUU\  2Q WKH PLQLPDO
V\QFKURQLVP QHHGHG IRU GLVWULEXWHG FRQVHQVXV  -RXUQDO RI WKH $&0  -$&0   Y      Q     S 
            

>'RQGRVVROD HW DO      @ 'RQGRVVROD  *  'HFRQLQFN  *  *LDQGRPHQLFR  )  'RQDWHOOL  6 
.DDQLFKH  0  9HULVVLPR  3  &ULWLFDO 8WLOLW\ ,QIUDVWUXFWXUH 5HVLOLHQFH  :RUNVKRS RQ 6HFXULW\
DQG 1HWZRUNLQJ LQ &ULWLFDO 5HDO 7LPH DQG (PEHGGHG 6\VWHPV  &57(6      # 57$6    
$SULO       6DQ -RVH  &DOLIRUQLD  86$ 

>'XDUWH HW DO      @ 'XDUWH -U  (   %RQD  /   DQG 5XRVR  9  9&XEH  $ SURYDEO\ VFDODEOH
GLVWULEXWHG GLDJQRVLV DOJRULWKP  ,Q  WK 6FDO$ :RUNVKRS       

>'ZRUN HW DO      @ 'ZRUN  &\QWKLD  /\QFK  1DQF\  6WRFNPH\HU  /DUU\  &RQVHQVXV LQ WKH
SUHVHQFH RI SDUWLDO V\QFKURQ\  -RXUQDO RI WKH $&0  -$&0   Y      Q     S                

>(]KLOFKHOYDQ HW DO      @ (]KLOFKHOYDQ  3DXO  0DFrGR  5DLPXQGR DQG 6KULYDVWDYD  6DQWRVK 
1HZWRS  D IDXOW WROHUDQW JURXS FRPPXQLFDWLRQ SURWRFRO  3URFHHGLQJV RI   WK ,QWHUQDWLRQDO
&RQIHUHQFH RQ 'LVWULEXWHG &RPSXWLQJ 6\VWHPV  ,&'&6     9DQFRXYHU  %&  &DQDGD  0D\
     

>)DODL H %RQGDYDOOL     @ )DODL  /RUHQ]R  %RQGDYDOOL  $QGUHD  ([SHULPHQWDO HYDOXDWLRQ RI WKH
4R6 RI IDLOXUH GHWHFWRUV RQ ZLGH DUHD QHWZRUN  ,Q       ,QWHUQDWLRQDO &RQIHUHQFH RQ
'HSHQGDEOH 6\VWHPV DQG 1HWZRUNV  '61      ,(((        S          

>)HOEHU     @ )HOEHU  3  7KH FRUED REMHFW JURXS VHUYLFH   $ VHUYLFH DSSURDFK WR REMHFW JURXSV
LQ &25%$      S  7HVH  'RXWRUDGR   'pSDUWHPHQW '¶,QIRUPDWLTXH  eFROH 3RO\WHFKQLTXH
)pGpUDOH 'H /DXVDQQH       

>)LVKHU HW DO      @ )LVFKHU  0LFKDHO -   /\QFK  1DQF\ $   3DWHUVRQ  0LFKDHO 6  ,PSRVVLELOLW\
RI GLVWULEXWHG FRQVHQVXV ZLWK RQH IDXOW\ SURFHVV  -RXUQDO RI WKH $&0  -$&0   Y      Q    
S                

>)UHLWDV HW DO      @ )UHLWDV  $OODQ (GJDUG 6LOYD  5RGULJXHV  /XL] $QWRQLR  'XDUWH -U  (OLDV
3URFySLR  Y&XEH&KDLQ  8PD %ORFNFKDLQ 3HUPLVVLRQDGD (VFDOiYHO  ,Q  $QDLV GR ;/,
6LPSyVLR %UDVLOHLUR GH 5HGHV GH &RPSXWDGRUHV H 6LVWHPDV 'LVWULEXtGRV  6%&       



>*DPDJH HW DO      @ *DPDJH  +  7  0   :HHUDVLQJKH  +   DQG 'LDV  1  *  -  $ VXUYH\ RQ
EORFNFKDLQ WHFKQRORJ\ FRQFHSWV  DSSOLFDWLRQV  DQG LVVXHV  61 &RPSXWHU 6FLHQFH     ±   
     

>*RUHQGHU H 0DFrGR     @  *RUHQGHU  6pUJLR  0DFrGR  5DLPXQGR  $ G\QDPLFDOO\ TRV
DGDSWDEOH FRQVHQVXV DQG IDLOXUH GHWHFWRU  3URFHHGLQJV RI 7KH ,((( ,),3 ,QWHUQDWLRQDO
&RQIHUHQFH RQ 'HSHQGDEOH 6\VWHPV DQG 1HWZRUNV  '61        )DVW $EVWUDFW 7UDFN  SS 
%  ±%   0DU\ODQG  86$  -XQH       $Q H[WHQGHG YHUVLRQ KDV EHHQ SXEOLVKHG LQ WKH
3URFHHGLQJV RI %UD]LOLDQ 6\PSRVLXP RQ &RPSXWHU 1HWZRUNV DQG 'LVWULEXWHG 6\VWHPV
 6%5&       3DJHV    ±    

>*RUHQGHU  0DFrGR H 5D\QDO     @ *RUHQGHU  6   0DFrGR  5  -  $   5D\QDO  0  $ +\EULG DQG
$GDSWLYH 0RGHO IRU )DXOW 7ROHUDQW 'LVWULEXWHG &RPSXWLQJ� 3URFHHGLQJV RI ,(((�,),3 ,QW�
&RQIHUHQFH RQ &RPSXWHU 6\VWHPDV DQG 1HWZRUNV �'16����S� ������� <RNRKDPD  -DSDQ 
-XQH     

>*RUHQGHU  0DFrGR H 5D\QDO     @ *RUHQGHU  6   0DFrGR  5  -  $   5D\QDO  0  $Q DGDSWLYH
SURJUDPPLQJ PRGHO IRU IDXOW  WROHUDQW GLVWULEXWHG FRPSXWLQJ  ,((( 7UDQVDFWLRQV RQ
'HSHQGDEOH DQG 6HFXUH &RPSXWLQJ  Y     Q     S    ±    -DQXDU\      

>+HJHULQJ HW DO      @ +HJHULQJ  +  *   $EHFN  6   1HXPDLU  %  ,QWHJUDWHG PDQDJHPHQW RI
QHWZRUNHG V\VWHPV  FRQFHSWV  DUFKLWHFWXUHV  DQG WKHLU RSHUDWLRQDO DSSOLFDWLRQ  6DQ
)UDQFLVFR  &$  86$  0RUJDQ .DXIPDQQ 3XEOLVKHUV ,QF        

>+HOOHUVWHLQ HW DO      @ +HOOHUVWHLQ  -RVHSK /  HW DO  )HHGEDFN FRQWURO RI FRPSXWLQJ V\VWHPV 
-RKQ :LOH\  6RQV       

>+RUQ     @ +RUQ  3DXO  $XWRQRPLF FRPSXWLQJ  ,%0¶V SHUVSHFWLYH RQ WKH VWDWH RI
LQIRUPDWLRQ WHFKQRORJ\       

>+XUILQ HW DO      @ +XUILQ  0LFKHO  0DFrGR  5  5D\QDO  0   7URQHO  )  $ JHQHUDO IUDPHZRUN
WR VROYH DJUHHPHQW SUREOHPV  ,Q  3URFHHGLQJV RI WKH   WK ,((( 6\PSRVLXP RQ 5HOLDEOH
'LVWULEXWHG 6\VWHPV  ,(((        S        

>-DORWH     @ -DORWH  3DQNDM  )DXOW WROHUDQFH LQ GLVWULEXWHG V\VWHPV  1HZ -HUVH\  3UHQWLFH +DOO 
     

>.DUPDNDU H *XSWD     @ .DUPDNDU  6XVKDQWD  *XSWD  $URELQGD  $GDSWLYH EURDGFDVW E\
GLVWULEXWHG SURWRFRO VZLWFKLQJ  ,Q  3URFHHGLQJV RI WKH      $&0 V\PSRVLXP RQ $SSOLHG
FRPSXWLQJ       

>.RSHW]     @ .RSHW]  +HUPDQQ  5HDO 7LPH 6\VWHPV  'HVLJQ 3ULQFLSOHV IRU 'LVWULEXWHG
(PEHGGHG $SSOLFDWLRQV  6SULQJHU       

>.XPDU HW DO      @ .XPDU  6  %KDUJDYD  %  0DFrGR  5  -  GH $   0DQL  *  6HFXULQJ
,R7 %DVHG &\EHU 3K\VLFDO +XPDQ 6\VWHPV DJDLQVW &ROODERUDWLYH $WWDFNV       ,(((
,QWHUQDWLRQDO &RQJUHVV RQ ,QWHUQHW RI 7KLQJV  ,&,27   +RQROXOX  +,  86$        SS       

>/DPSRUW H /\QFK     @ /DPSRUW  /HVOLH  /\QFK  1DQF\  'LVWULEXWHG FRPSXWLQJ  0RGHOV DQG
PHWKRGV  ,Q  )RUPDO PRGHOV DQG VHPDQWLFV  (OVHYLHU        S            

>/DPSRUW HW DO      @ /DPSRUW  /   6KRVWDN  5   3HDVH  0  7KH E\]DQWLQH JHQHUDOV SUREOHP 
$&0 7UDQVDFWLRQV RQ 3URJUDPPLQJ /DQJXDJHV DQG 6\VWHPV  Y     Q     S     ±     -XO\
     

>/LPD HW DO       @ &DOGHLUD /LPD  $  5RFKD  )  9ROS  0  9HULVVLPR  3  7RZDUGV 6DIH DQG
6HFXUH $XWRQRPRXV DQG &RRSHUDWLYH 9HKLFOH (FRV\VWHPV  ,Q 3URFHHGLQJV RI WKH 6HFRQG



$&0 :RUNVKRS RQ &\EHU 3K\VLFDO 6\VWHPV 6HFXULW\ DQG 3ULYD&\  &36 63&#&&6
       2FWREHU  

>0DFrGR     @ 0DFrGR  5DLPXQGR -RVp GH $UD~MR  )DLOXUH GHWHFWLRQ LQ DV\QFKURQRXV
GLVWULEXWHG V\VWHPV  ,Q  3URFHHGLQJV RI WKH  QG :RUNVKRS RQ 7HVWV DQG )DXOW 7ROHUDQFH 
TEKIW        &XULWLED  3DUDQi  %UD]LO  -XO\        $YDLODEOH RQ 
 KWWSV   VRO VEF RUJ EU LQGH[ SKS ZWI DUWLFOH YLHZ            ! 

>0DFrGR     @ 0DFrGR  5DLPXQGR -  GH $  $Q ,QWHJUDWHG *URXS &RPPXQLFDWLRQ
,QIUDVWUXFWXUH IRU +\EULG 5HDO 7LPH 'LVWULEXWHG 6\VWHPV  3URFHHGLQJV RI WKH  WK :RUNVKRS
RQ 5HDO 7LPH 6\VWHPV  :75        S        %HOpP  %UD]LO       

>0DFrGR     D@ 0DFrGR  5DLPXQGR -  GH $  $GDSWLYH DQG 'HSHQGDEOH *URXS
&RPPXQLFDWLRQ  7HFKQLFDO 5HSRUW           'LVWULEXWHG 6\VWHPV /DERUDWRU\  8)%$ 
-DQXDU\       $YDLODEOH RQ KWWS   ZZZ ODVLG XIED EU 

>0DFrGR     E@ 0DFrGR  5  -  $  $SSURDFKHV IRU DGDSWLYH DQG GHSHQGDEOH GLVWULEXWHG
V\VWHPV  ,),3 :RUNVKRS RQ 'HSHQGDELOLW\ RI /DUJH 6FDOH DQG '\QDPLF 6\VWHPV
 ,),3¶       1DWDO  51  %UD]LO  )HEUXDU\      

>0DFrGR     @ 0DFrGR  5DLPXQGR -  GH $  $ 9LVLRQ RQ $XWRQRPLF 'LVWULEXWHG 6\VWHPV 
3URFHHGLQJV RI ,, :RUNVKRS GH 6LVWHPDV 'LVWULEXtGRV $XWRQ{PLFRV  :R6L'$        SS
            

>0DFrGR     @ 0DFrGR  5DLPXQGR -  GH $  'HVLJQLQJ VHOI䇲PDQDJHDEOH SURWRFROV IRU
GHSHQGDEOH GLVWULEXWHG V\VWHPV  DQ H[SHULHQFH UHSRUW  :RUNVKRS RQ 'HSHQGDELOLW\ DQG
)DXOW 7ROHUDQFH    UG 0HHWLQJ RI ,),3 :RUNLQJ *URXS        'HSHQGDEOH &RPSXWLQJ DQG
)DXOW 7ROHUDQFH  9LVHJUiG  +XQJDU\       

>0DFrGR H )DULQHV     @ 0DFrGR  5DLPXQGR  )DULQHV  -HDQ 0DULH  3URMHWR GH 6LVWHPDV
'LVWULEXtGRV H GH 7HPSR 5HDO SDUD $XWRPDomR  ('8)%$            S  ,6%1
                  

>0DFrGR H )UHLWDV     @ 0DFrGR  5DLPXQGR -RVp GH $UD~MR  )UHLWDV  $OODQ (GJDUG 6LOYD  $
JHQHULF JURXS FRPPXQLFDWLRQ DSSURDFK IRU K\EULG GLVWULEXWHG V\VWHPV  ,Q  'LVWULEXWHG
$SSOLFDWLRQV DQG ,QWHURSHUDEOH 6\VWHPV   WK ,),3 :*     ,QWHUQDWLRQDO &RQIHUHQFH  '$,6
      /LVERQ  3RUWXJDO  -XQH             3URFHHGLQJV    6SULQJHU %HUOLQ +HLGHOEHUJ       

>0DFrGR H )UHLWDV     @ 0DFrGR  5DLPXQGR -RVp GH $UD~MR  )UHLWDV  $OODQ (GJDUG 6LOYD 
*URXS &RPPXQLFDWLRQ IRU 6HOI $ZDUH 'LVWULEXWHG 6\VWHPV  ,Q  6LPSRVLR %UDVLOHLUR GH
5HGHV GH &RPSXWDGRUHV H 6LVWHPDV 'LVWULEXLGRV        *UDPDGR  $QDLV GR 6LPSyVLR
%UDVLOHLUR GH 5HGHV GH &RPSXWDGRUHV H 6LVWHPDV 'LVWULEXLGRV  3RUWR $OHJUH 56  6%& 
     

>0DFrGR H *RUHQGHU     @ 0DFrGR  5  -  GH $   *RUHQGHU  6pUJLR  'HWHFWRUHV 3HUIHLWRV HP
6LVWHPDV 'LVWULEXtGRV 1mR 6tQFURQRV  ,Q  ,; :RUNVKRS GH 7HVWH H 7ROHUkQFLD D )DOKDV
 :7)              5LR GH -DQHLUR  $QDLV GR ,; :RUNVKRS GH 7HVWH H 7ROHUkQFLD D )DOKDV
 :7)        5LR GH -DQHLUR  6%&   6RFLHGDGH %UDVLOHLUD GH &RPSXWDomR        Y     S 
        

>0DFrGR H *RUHQGHU     @ 0DFrGR  5  -  GH $   *RUHQGHU  6pUJLR  3HUIHFW )DLOXUH 'HWHFWLRQ
LQ WKH 3DUWLWLRQHG 6\QFKURQRXV 'LVWULEXWHG 6\VWHP 0RGHO  ,Q  )RXUWK ,QWHUQDWLRQDO
&RQIHUHQFH RQ $YDLODELOLW\  5HOLDELOLW\ DQG 6HFXULW\  $5(6      7KH ,QWHUQDWLRQDO
'HSHQGDELOLW\ &RQIHUHQFH         )XNXRND  $5(6 &,6,6      SURFHHGLQJV  -DSDQ  ,(((
&RPSXWHU 6RFLHW\       



>0DFrGR H *RUHQGHU     @ 0DFrGR  5  -  GH $   *RUHQGHU  6pUJLR  ([SORLWLQJ 3DUWLWLRQHG
6\QFKURQ\ WR ,PSOHPHQW $FFXUDWH )DLOXUH 'HWHFWRUV  ,QWHUQDWLRQDO -RXUQDO RI &ULWLFDO
&RPSXWHU %DVHG 6\VWHPV  ,-&&%6   Y     S                

>0DFrGR HW DO      @ 0DFrGR  5  -  GH $   (]KLOFKHOYDQ  3  6KULYDVWDYD  3   .  0RGHOOLQJ
*URXS &RPPXQLFDWLRQ XVLQJ &DXVDO %ORFNV    WK (XURSHDQ :RUNVKRS RQ 'HSHQGDEOH
&RPSXWLQJ  /LVERQ  )HE        

>0DFrGR HW DO      @ 0DFrGR  5   /LPD  *  %DUUHWR  /  $QGUDGH  $   6i  $  %DUER]D  ) 
$OEXTXHUTXH  5   $QGUDGH  6  7UDWDQGR D SUHYLVLELOLGDGH HP VLVWHPDV GH WHPSR UHDO
GLVWULEXLGRV  HVSHFLILFDomR  OLQJXDJHQV  PLGGOHZDUH H PHFDQLVPRV EiVLFRV  &DStWXOR GR
/LYUR GH PLQL FXUVRV GR   R  6LPSyVLR %UDVLOHLUR GH 5HGHV GH &RPSXWDGRUHV 
6%5&      SS           *UDPDGR  56  PDLR      

>0DFrGR HW DO      @ 0DFrGR  5DLPXQGR -RVp GH $UD~MR  )UHLWDV  $OODQ (GJDUG 6LOYD  GH 6i 
$OtULR 6DQWRV  (QKDQFLQJ JURXS FRPPXQLFDWLRQ ZLWK VHOI PDQDJHDEOH EHKDYLRU  -RXUQDO RI
3DUDOOHO DQG 'LVWULEXWHG &RPSXWLQJ  Y      Q     S                

>0DFrGR  *RUHQGHU H &XQKD      @ 0DFrGR  5DLPXQGR  *RUHQGHU  6pUJLR   &XQKD  3DXOR 
7KH ,PSOHPHQWDWLRQ RI D 'LVWULEXWHG 6\VWHP 0RGHO IRU )DXOW 7ROHUDQFH ZLWK 4R6  ,Q $QDLV
GR 6LPSRVLR %UDVLOHLUR GH 5HGHV GH &RPSXWDGRUHV �6%5& ������ S� �������� )RUWDOH]D 
0D\      

>0LOOV HW DO      @ 0LOOV  .   5RVH  6   4XLUROJLFR  6   %ULWWRQ  0   7DQ  &  $Q DXWRQRPLF
IDLOXUH GHWHFWLRQ DOJRULWKP  ,Q  3URFHHGLQJV RI WKH  WK ,QWHUQDWLRQDO :RUNVKRS RQ 6RIWZDUH
DQG 3HUIRUPDQFH  1HZ <RUN  1<  86$  $&0       

>0LORMLFLF HW DO      @ 0LORMLFLF  'HMDQ 6  HW DO  3HHU WR SHHU FRPSXWLQJ       

>1DNDPRWR     @ 1DNDPRWR  6    %LWFRLQ  $ SHHU WR SHHU HOHFWURQLF FDVK V\VWHP       

>2JDWD     @ 2JDWD  .DWVXKLNR HW DO  0RGHUQ FRQWURO HQJLQHHULQJ  8SSHU 6DGGOH 5LYHU  1- 
3UHQWLFH KDOO       

>2QJDUR H 2XVWHUKRXW     @ 2QJDUR  '  H 2XVWHUKRXW  -  ,Q VHDUFK RI DQ XQGHUVWDQGDEOH
FRQVHQVXV DOJR  ULWKP  ,Q 3URF  RI WKH      86(1,; &RQIHUHQFH  86(1,; $7&¶    86$ 
86(1,;       

>3RRQ H 'U\MD      @ 3RRQ  -RVHSK  'U\MD  7KDGGHXV  7KH ELWFRLQ OLJKWQLQJ QHWZRUN  6FDODEOH
R FKDLQ LQVWDQW SD\PHQWV       

>5LPDO HW DO      @ 5LPDO  %KDVNDU 3UDVDG  &KRL  (XQPL  /XPE  ,DQ  $ WD[RQRP\ DQG VXUYH\
RI FORXG FRPSXWLQJ V\VWHPV  ,Q       )LIWK LQWHUQDWLRQDO MRLQW FRQIHUHQFH RQ ,1&  ,06 DQG
,'&  ,HHH        S        

>5XRVR HW DO      @ 5XRVR  9   %RQD  /   DQG 'XDUWH -U  (  3  8PD HVWUDWpJLD GH WHVWHV
ORJDUtWPLFD SDUD R DOJRULWPR KL DGVG  ,Q:RUNVKRS GH 7HVWHV H 7ROHUkQFLD D )DOKDV  SDJHV
  ±    6%&       

>5�WWL HW DO      @ 5�WWL  2OLYLHU  :RMFLHFKRZVNL  3DZHá 7   6FKLSHU  $QGUp  6HUYLFH LQWHUIDFH 
D QHZ DEVWUDFWLRQ IRU LPSOHPHQWLQJ DQG FRPSRVLQJ SURWRFROV  ,Q  3URFHHGLQJV RI WKH     
$&0 V\PSRVLXP RQ $SSOLHG FRPSXWLQJ        S          

>6i H *RUHQGHU     @ 6i  0DUJDUHWH H *RUHQGHU  6pUJLR  4XDOLW\ RI &RQWH[W IRU 9$1(7V 
4R& 0HWULFV IRU &RQQHFWLYLW\ LQ 9$1(7V  3URFHHGLQJV RI WKH   WK ,QWHUQDWLRQDO
&RQIHUHQFH RQ $G +RF 1HWZRUNV DQG :LUHOHVV  $G+RF 1RZ        6SULQJHU  SS         
     



>6i H *RUHQGHU     @ 6i  0DUJDUHWH H *RUHQGHU  6pUJLR  8PD DQiOLVH GD &RQILDQoD QD
4XDOLGDGH GR &RQWH[WR HP 9$1(7V  $QDLV GR ;, 6LPSyVLR %UDVLOHLUR GH (QJHQKDULD GH
6LVWHPDV &RPSXWDFLRQDLV  6%(6&             

>6DW]JHU HW DO      @ 6DW]JHU  %HQMDPLQ HW DO  $ QHZ DGDSWLYH DFFUXDO IDLOXUH GHWHFWRU IRU
GHSHQGDEOH GLVWULEXWHG V\VWHPV  ,Q  3URFHHGLQJV RI WKH      $&0 V\PSRVLXP RQ $SSOLHG
FRPSXWLQJ        S          

>6FKLOLW H 7KHLPHU     @ 6FKLOLW  %  1  DQG 7KHLPHU  0  0  'LVVHPLQDWLQJ DFWLYH PDS
LQIRUPDWLRQ WR PRELOH KRVWV  ,((( 1HWZRUN  YRO   QR     SS             

>6FKQHLGHU     @ 6FKQHLGHU  )  %  ,PSOHPHQWLQJ IDXOW WROHUDQW VHUYLFHV XVLQJ WKH VWDWH
PDFKLQH DSSURDFK  D WX  WRULDO  $&0 &RPSXWLQJ 6XUYH\V  $&0  1HZ <RUN  1<  86$  Y 
    Q     S     ±     'HFHPEHU       ,661           

>6KRNHU H 9HULVVLPR      @ 6KRNHU  $  9HULVVLPR  3   ,QWUXVLRQ 5HVLOLHQFH 6\VWHPV IRU
0RGHUQ 9HKLFOHV   3RVLWLRQ 3DSHU   ,Q WKH  WK &ULWLFDO $XWRPRWLYH DSSOLFDWLRQV�
5REXVWQHVV 	 6DIHW\ ZRUNVKRS  &$56#('&&  6HSWHPEHU        6HH VLJQLILFDQWO\
H[WHQGHG YHUVLRQ LQ  6KRNHU  5DKOL  'HFRXFKDQW  DQG (VWHYHV 9HULVVLPR   ,QWUXVLRQ
5HVLOLHQFH 6\VWHPV IRU 0RGHUQ 9HKLFOHV   ,Q WKH ��WK ,((( 9HKLFXODU 7HFKQRORJ\
&RQIHUHQFH� 97&�����)ORUHQFH  ,WDO\  -XQH       

>6LOYD HW DO      @ 6LOYD  )UDQFLVFR $  HW DO  $YDOLDomR GH 'HVHPSHQKR GH %ORFNFKDLQV
3HUPLVVLRQDGDV +\SHUOHGJHU 2ULHQWDGD DR 3ODQHMDPHQWR GH &DSDFLGDGH GH 5HFXUVRV
&RPSXWDFLRQDLV  ,Q  $QDLV GR ;/, 6LPSyVLR %UDVLOHLUR GH 5HGHV GH &RPSXWDGRUHV H
6LVWHPDV 'LVWULEXtGRV  6%&       

>6LYDVXEUDPDQLDQ HW DO      @ 6LYDVXEUDPDQLDQ  6ZDPLQDWKDQ HW DO  *OREH'%  $XWRQRPLF
GDWD UHSOLFDWLRQ IRU ZHE DSSOLFDWLRQV  ,Q  3URFHHGLQJV RI WKH   WK LQWHUQDWLRQDO FRQIHUHQFH
RQ :RUOG :LGH :HE        S        

>9DKGDW 1HMDG HW DO      @ 9DKGDW 1HMDG  +   5DPD]DQL  $   0RKDPPDGL  7  DQG 0DQVRRU 
:  ³$ VXUYH\ RQ FRQWH[W DZDUH YHKLFXODU QHWZRUN DSSOLFDWLRQV´  9HKLFXODU
&RPPXQLFDWLRQV  YRO     SS    ±         

>9HUtVVLPR     @ 9HUtVVLPR  3DXOR (  7UDYHOOLQJ WKURXJK ZRUPKROHV  D QHZ ORRN DW
GLVWULEXWHG V\VWHPV PRGHOV  $&0 6,*$&7 1HZV  Y      Q     S              

>9HUtVVLPR H &DVLPLUR     @ 9HUtVVLPR  3DXOR  &DVLPLUR  $QWyQLR  7KH WLPHO\ FRPSXWLQJ
EDVH PRGHO DQG DUFKLWHFWXUH  ,((( 7UDQVDFWLRQV RQ &RPSXWHUV  Y      Q     S          
     

>9HUtVVLPR H 5RGULJXHV     @ 9HUtVVLPR  3   5RGULJXHV  /  'LVWULEXWHG V\VWHPV IRU V\VWHPV
DUFKLWHFWV  86$  .OXZHU $FDGHPLF 3XEOLVKHUV       

>9HULVVLPR HW DO      @   9HULVVLPR  3   &RUUHLD  0   1HYHV  1   6RXVD  3  ³,QWUXVLRQ 5HVLOLHQW
0LGGOHZDUH 'HVLJQ DQG 9DOLGDWLRQ´  LQ ,QIRUPDWLRQ $VVXUDQFH� 6HFXULW\ DQG 3ULYDF\
6HUYLFHV  VHU  +DQGERRNV LQ ,QIRUPDWLRQ 6\VWHPV  (PHUDOG *URXS 3XEOLVKLQJ /LPLWHG  0D\
      YRO     SS     ±    

>9|HOS H 9HUtVVLPR     @ 9|HOS  0DUFXV  9HUtVVLPR  3DXOR  ,QWUXVLRQ WROHUDQW DXWRQRPRXV
GULYLQJ  ,Q       ,(((   VW ,QWHUQDWLRQDO 6\PSRVLXP RQ 5HDO 7LPH 'LVWULEXWHG
&RPSXWLQJ  ,625&   ,(((        S          

>:DQJ HW DO      @ :DQJ  <LER HW DO  L%DWFK  VDYLQJ (WKHUHXP IHHV YLD VHFXUH DQG
FRVW HIIHFWLYH EDWFKLQJ RI VPDUW FRQWUDFW LQYRFDWLRQV  ,Q  3URFHHGLQJV RI WKH   WK $&0



-RLQW 0HHWLQJ RQ (XURSHDQ 6RIWZDUH (QJLQHHULQJ &RQIHUHQFH DQG 6\PSRVLXP RQ WKH
)RXQGDWLRQV RI 6RIWZDUH (QJLQHHULQJ       

>:RRG     @ :RRG  '  '  (WKHUHXP  $ VHFXUH GHFHQWUDOLVHG JHQHUDOLVHG WUDQVDFWLRQ OHGJHU 
     

><X HW DO      @   <X  -LDQJVKDQ  .R]KD\D  'DYLG  'HFRXFKDQW  -pUpPLH  9HULVVLPR  3DXOR 
5HSX&RLQ  <RXU 5HSXWDWLRQ LV <RXU 3RZHU  ,Q ,((( 7UDQVDFWLRQV RQ &RPSXWHUV        


