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$EVWUDFW� 7KH� UHDOLW\� LQ� WKH� RUJDQL]DWLRQDO� FRQWH[W LV SHUFHLYHG� E\� LW¶V�
FRPSOH[LW\�DQG�PDQDJH�LW�KDV�EHHQ�D�FKDOOHQJH�WR�\RXU�OHDGHUV��7KH�G\QDPLF�
LQKHUHQW� WR� WKH� RUJDQL]DWLRQV� GLIILFXOWLHV� WKH� DGRSWLRQ� RI� WKH� .QRZOHGJH�
0DQDJHPHQW� �.0�� SUDFWLFHV�� EHFDXVH� WKH� LQVWDELOLW\�� XQFHUWDLQWLHV� DQG�
WXUEXOHQFHV� LPSO\� LQ�FRQVWDQWV�FKDQJHV�RI� WKH�EXVLQHVV��7KH�REMHFWLYH�RI� WKLV�
VWXG\� LV� WR� GHILQH� HYDOXDWLRQ� SDUDPHWHUV� WKDW� FDQ� FRQWULEXWH� WR� WKH�PDWXULW\�
VSHFLILFDWLRQ�PRGHOV� RI�.0�� LQ� ZD\� WR� DVVXUH� WKH� UHODWLRQDO� DQG� FRQFHSWXDO�
SUHFHSWV� LQKHUHQW� WR� RUJDQL]DWLRQDO� V\VWHPV�� 7KLV LV� D� QDUUDWLYH� UHYLHZ� WKDW�
FXOPLQDWHG� ZLWK� D� GLVFRYHU� RI� PXOWLGLPHQVLRQDO� QDWXUH� SDUDPHWHUV� WR�
HYDOXDWLRQ�RI�WKH�PDWXULW\�OHYHO�RI�.0�LQ�FRPSOH[�VFHQDULRV�

5HVXPR� $�UHDOLGDGH�QR�FRQWH[WR RUJDQL]DFLRQDO GHYH�VHU�SHUFHELGD�SHOD�VXD�
FRPSOH[LGDGH� H� JHUHQFLi�OD� WHP� VLGR� XP� GHVDILR� SDUD� RV� VHXV� OtGHUHV�� $�
GLQkPLFD�LQHUHQWH�j�DWXDomR�GDV�RUJDQL]Do}HV�GLILFXOWD�D�DGRomR�GDV�SUiWLFDV�
GH� *HVWmR� GR� &RQKHFLPHQWR� �*&��� SRLV� D� LQVWDELOLGDGH�� LQFHUWH]DV� H�
WXUEXOrQFLDV LPSOLFDP�HP�PXGDQoDV�FRQVWDQWHV�QR�QHJyFLR��2�REMHWLYR�GHVWH�
HVWXGR� p GHILQLU� SDUkPHWURV� GH� DYDOLDomR� TXH� SRVVDP� FRQWULEXLU� SDUD� D�
HVSHFLILFDomR� GH� PRGHORV� GH� PDWXULGDGH� GH� *&�� GH� PRGR� D� DVVHJXUDU� RV�
SUHFHLWRV� UHODFLRQDLV� H� FRQWH[WXDLV� LQHUHQWHV� DRV� VLVWHPDV� RUJDQL]DFLRQDLV��
7UDWD�VH�GH�XP�WUDEDOKR�GH�UHYLVmR�QDUUDWLYD�TXH�FXOPLQRX�FRP�D�GHVFREHUWD�
GH� SDUkPHWURV� GH� QDWXUH]D� PXOWLGLPHQVLRQDO� SDUD� DYDOLDomR� GR� QtYHO� GH�
PDWXULGDGH�GH�*&�HP�FHQiULRV�FRPSOH[RV�

���,QWURGXomR

$V�RUJDQL]Do}HV�WrP�EXVFDGR�IRUPDV�GH�HQWHQGHU�H�JHUHQFLDU�D�FRPSOH[LGDGH��'LYHUVRV�
HVWXGRV� WHyULFRV� H� SUiWLFRV� IRUDP� DSOLFDGRV� FRP� R� REMHWLYR� GH� GLDJQRVWLFDU� H�
SDUDPHWUL]DU�R�DPELHQWH�RUJDQL]DFLRQDO��SRUpP��FRPSUHHQGHU�HVWD�UHDOLGDGH�DLQGD�p�XP�
GHVDILR� H� REMHWR� GH� HVWXGR� SDUD� GLYHUVRV� HVSHFLDOLVWDV� H� SHVTXLVDGRUHV�� TXH� EXVFDP�
QRYDV�PHWRGRORJLDV�SDUD�HQWHQGHU�D�GLQkPLFD�H�D�TXDQWLGDGH�GH�LQIRUPDomR�SUHVHQWH�QR�
DPELHQWH�RUJDQL]DFLRQDO�>1DYHV�HW�DO������@�

$QWHV� GH� WHQWDU� GLDJQRVWLFDU� TXDOTXHU� XP� GRV� DVSHFWRV� GDV� RUJDQL]Do}HV�� p�
QHFHVViULR�FRPSUHHQGHU� FRPR�DV�SDUWHV�GHVWD� VH� FRPXQLFDP��'HVGH�R�VpFXOR�;9,,�DV�
RUJDQL]Do}HV� VmR� UHFRQKHFLGDV� FRPR� HVWUXWXUDV� FRPSDUWLPHQWDGDV� H� FRP� SRXFR�
UHODFLRQDPHQWR�HQWUH�DV�SDUWHV��3DUD�VXSHUDU�DV�GLILFXOGDGHV�GH�DFRSODPHQWR�H� FRHVmR��
XPD�FRPSRVLomR�PDLV�IOXLGD�H�JXLDGD�SRU�UHODFLRQDPHQWRV�LQWHUSHVVRDLV�H�WUDEDOKR�HP�
HTXLSH�YHP�VH�HVWDEHOHFHQGR�>/RGL������ 5XPPOHU�DQG %UDFKH������ :KHDWOH\�����@��

3DUD�'UXFNHU�>����@��R�PRGHOR�GH�RUJDQL]DomR�WUDGLFLRQDO��VyOLGR�H�SHUPDQHQWH�
p� VXEVWLWXtGR�SRU� UHODo}HV�GH�DOLDQoDV��SDUFHULDV�� SDUWLFLSDo}HV�H�DFRUGRV�TXH�SRVVXHP�



FDUiWHU�WHPSRUiULR�H�VmR�JXLDGRV�SRU�SROtWLFDV�H�HVWUDWpJLDV�FRPXQV�HP�TXH�SDUWLFLSDP�
DWRUHV�GD�SUySULD�RUJDQL]DomR�H�VWDNHKROGHUV��FDUDFWHUL]DQGR�D�QHFHVVLGDGH�GH�XPD�YLVmR�
FRPSDUWLOKDGD��2UJDQL]Do}HV�JXLDGDV�SRU�HVWD�YLVmR��RUJDQL]Do}HV�TXH�DSUHQGHP�>6HQJH�
����@�� SRVVXHP� D� VLVWHPDWL]DomR� GR� FRQKHFLPHQWR� FRPR� SDUWH� GR� VHX� SURFHVVR� GH�
QHJyFLR��RX�VHMD��D�FULDomR�H�R�FRPSDUWLOKDPHQWR�GR�FRQKHFLPHQWR�VmR�HVVHQFLDLV�SDUD�
LPSXOVLRQDPHQWR�GRV�REMHWLYRV�H�PHWDV�RUJDQL]DFLRQDLV�>*ROGRQL�����@��

'LDQWH� GR� H[SRVWR�� QRWD�VH� D� QHFHVVLGDGH� GR� GHVHQYROYLPHQWR� GH� SUiWLFDV��
QRUPDV�� SROtWLFDV� H� SURFHVVRV� TXH� SRVVLELOLWHP� R� JHUHQFLDPHQWR� GR� FRQKHFLPHQWR� QR�
DPELHQWH� RUJDQL]DFLRQDO� H� FDEH� j� SUySULD� RUJDQL]DomR� GHILQLU� TXDLV� PRGHORV� VH�
HQFDL[DP�PHOKRU� j� VXD� UHDOLGDGH�� 3RVWR� LVWR�� HP�TXH�PHGLGD� GLDJQRVWLFDU� R� QtYHO� GD�
PDWXULGDGH�GDV�RUJDQL]Do}HV�QR�TXH�p�WRFDQWH�jV�SUiWLFDV�GH�JHVWmR�GR�FRQKHFLPHQWR"�(�
FRPR�DYDOLDU�VH�R�PRGHOR�DSOLFDGR�p�DGHTXDGR�QR�FRQWH[WR��VHJPHQWR��HP�TXHVWmR"

(P�XPD�SHVTXLVD� UHDOL]DGD� SRU�/LPD� HW� DO�� >����@�� IRL� SURSRVWR� XP� FRQVWUXWR�
PXOWLGLPHQVLRQDO�SDUD�HQWHQGLPHQWR�GD�FRPSOH[LGDGH�VLVWrPLFD�GDV�RUJDQL]Do}HV��(VWH�
HVWXGR� JXLRX� D� UHDOL]DomR� GH� XPD� UHYLVmR� VLVWHPiWLFD� GD� ELEOLRJUDILD� QR� XQLYHUVR� GH�
PRGHORV� GH� PDWXULGDGH� HP� *&�� 1D� SURSRVWD� GR� DUWLJR�� DSUHVHQWDPRV� XP� TXDGUR�
UHODFLRQDO� HQWUH� RV� SULQFLSDLV� PRGHORV� GH� PDWXULGDGH� H[LVWHQWHV� H� DV� GLPHQV}HV�
FRPSOH[DV� TXH� VmR� FRQWHPSODGDV� SRU� HVWHV�� $� UHYLVmR� ELEOLRJUiILFD� p� DSUHVHQWDGD� QD�
VHomR� ��� $� PHWRGRORJLD� GH� SHVTXLVD� HVWi� QD� VHomR� �� H� QD� VHomR� �� p� IRUPDOL]DGD� D�
SURSRVWD�FLWDGD�

(P�VtQWHVH��SUHWHQGH�VH�UHODFLRQDU�RV�DYDQoRV�GRV�HVWXGRV�QR�FDPSR�GH�PRGHORV�
GH� PDWXULGDGH� HP� *&�� REWLGRV� DWUDYpV� GD� UHYLVmR� ELEOLRJUiILFD�� j� QHFHVVLGDGH� GH�
FRPSUHHQVmR�GD�UHDOLGDGH�FRPSOH[D�GDV�RUJDQL]Do}HV�

���5HYLVmR�GD�/LWHUDWXUD

2�PHLR�FRUSRUDWLYR�GLVS}H�GH�IRQWHV�LQHVJRWiYHLV�GH�FRQKHFLPHQWR��TXHU�VHMD�DVVRFLDGR�
D� SURFHVVRV�� QRUPDV�� SROtWLFDV�� VLVWHPDV� GH� LQIRUPDomR� H� URWLQDV� DGPLQLVWUDWLYDV�� TXHU
VHMD�YLQFXODGR�DRV�FRODERUDGRUHV�H JUXSRV�QD�RUJDQL]DomR��+HHUGW�>����@ GHIHQGH�TXH�p�
SUHFLVR�VLVWHPDWL]DU�DV�Do}HV�GH�*&��R�TXH�DLQGD�QmR�p� UHDOLGDGH�HP�JUDQGH�SDUWH�GDV�
RUJDQL]Do}HV��SDUD�VH�REWHU�VDOWRV�TXDOLWDWLYRV�D�SDUWLU�GDV�GHVFREHUWDV�H�GRV�DFKDGRV�TXH�
R�FRQKHFLPHQWR�FDSWXUDGR�UHYHOD�

$LQGD� TXH� R� FRQKHFLPHQWR� VHMD� XP� DWLYR� LPSRUWDQWH� H� HVVHQFLDO� QR� DPELHQWH�
RUJDQL]DFLRQDO��FDSWDU��DUPD]HQDU�H�WUDQVIRUPDU�JUDQGHV�TXDQWLGDGHV�GH�LQIRUPDomR�HP�
FRQKHFLPHQWR� p� XP�GHVDILR� SDUD� DV� FRUSRUDo}HV� QD� DWXDOLGDGH��1HVWH� FRQWH[WR�� R� TXH�
SHUFHEHPRV�p�D�FULDomR�H�GHVHQYROYLPHQWR�GH�LQVWUXPHQWRV��PHFDQLVPRV�H�D�IRUPDomR�
GH�WiWLFDV�SDUD�JHULU�R�FRQKHFLPHQWR�QDV�RUJDQL]Do}HV�>&DVWUR�����@�

$V� GLILFXOGDGHV� HQFRQWUDGDV� HP� DSOLFDU D� *&� �*&� GHQWUR� GDV� RUJDQL]Do}HV�
GHYHP�VH�SULQFLSDOPHQWH�DR�IDWR�GR�FRQKHFLPHQWR�VHU�XP�DWLYR�LQWDQJtYHO��RX�VHMD��HVWi�
SUHVHQWH�HP�WRGDV�DV�SDUWHV�GDV�RUJDQL]Do}HV� PDV�QmR�p�SHUFHELGR�GH�IRUPD�FRQFUHWD�
>'HO�5H\�&DPRUUR�HW�DO������@��'HVVD�IRUPD��DQDOLVDQGR�R�FRQKHFLPHQWR�VRE�D�yWLFD�GR�
FDSLWDO�LQWHOHFWXDO�H�GRV�DWLYRV�LQWDQJtYHLV��FKHJD�VH�D�HVWXGRV�H�SHVTXLVDV�TXH�DWULEXHP�
j� PHOKRULD� GH� VHUYLoRV� SUHVWDGRV� H� DXPHQWR� GH� JDQKRV� ILQDQFHLURV� GDV� HPSUHVDV� D�
DSOLFDomR� GR� FRQKHFLPHQWR� FDSWDGR�� R� TXH� YDL� DOpP� GD� VXD� UHWHQomR�� SRU� PHLR� GR�
FRPSDUWLOKDPHQWR� GHVWH� GH� IRUPD� HVWUDWpJLFD� H� DGHUHQWH� DRV� REMHWLYRV� RUJDQL]DFLRQDLV�
>5DXQLDU�HW�DO������@�



1D�SHUVSHFWLYD�GDV�RUJDQL]Do}HV�TXH�DSUHQGHP�� DSOLFDU�*&�QDV�p�PDLV�GR�TXH�
LGHQWLILFDU�RV�DWLYRV�GH�FRQKHFLPHQWR�H[LVWHQWHV��$�JHVWmR�HVWUDWpJLFD�GR�FRQKHFLPHQWR��
UHVXOWDQWH� GD� LQWHJUDomR� GH� GLPHQV}HV� HVWUDWpJLFDV� H� SUiWLFDV� JHUHQFLDLV�� GHSHQGH� GD�
FRQVWUXomR� GH� XPD� HVWUXWXUD� RUJDQL]DFLRQDO� EHP� GHILQLGD�� HQJOREDQGR� SURFHVVRV��
SHVVRDV�H�WHFQRORJLDV�VLPXOWDQHDPHQWH�>6HQJH�����@��1HVVH�VHQWLGR��7ULJR�HW�DO��>����@
DVVHYHUDP� TXH� D� *& GHYH� VHU� YLVWD� FRPR� XPD� iUHD� LQWHUGLVFLSOLQDU�� HP� TXH� VmR�
DJUHJDGDV�QRo}HV�GH�VLVWHPDV�GH�LQIRUPDomR��JHVWmR�H�FLrQFLDV�VRFLDLV�

1D�OLWHUDWXUD��H[LVWHP�GLYHUVDV�DERUGDJHQV�YROWDGDV�SDUD�DYDOLDU�D�*& GHQWUR�GDV�
RUJDQL]Do}HV�� 0XLWDV� GHVWDV� DERUGDJHQV� VmR� GHILQLGDV� FRPR� PRGHORV� GH� PDWXULGDGH��
TXH� VmR� IRUPDV� GH� DYDOLDU� RUJDQL]Do}HV� HP� GHWHUPLQDGR� DVSHFWR�� 3DUD� /LQ� >����@��
PRGHORV� GH� PDWXULGDGH� VmR� HVWUXWXUDV� GHVHQYROYLGDV� SDUD� DYDOLDU� D� VLWXDomR� GD�
RUJDQL]DomR� HP GHWHUPLQDGD� iUHD�� FRPR�SRU� H[HPSOR�� JHVWmR� GD� TXDOLGDGH�� JHVWmR� GH�
UHFXUVRV� KXPDQRV�� LQRYDomR� H�*&�� UHODFLRQDQGR� D� iUHD� HP� TXHVWmR� FRP� GHWHUPLQDGR�
REMHWLYR��RX�FRQMXQWR�GH�REMHWLYRV�RUJDQL]DFLRQDLV��JHUDOPHQWH��LGHQWLILFDQGR�SRVVtYHLV�
PHOKRULDV��

1D� SUy[LPD� VHomR� VHUmR� HVWXGDGRV� DOJXQV� PRGHORV� GH� PDWXULGDGH� GH� *&�� $�
PDLRULD�GHVVHV�PRGHORV� p HVWUXWXUD�SRU�PHLR�GH HVWiJLRV� H� UHFRPHQGDo}HV�GH� IDWRUHV�
FKDYH��EXVFDQGR�D�IRUPDomR�GH�XPD�PDWUL] GH�UHIHUrQFLD >6PLWK�HW�DO������@�

�����0RGHORV�GH�0DWXULGDGH�HP�*&

3DUD� 9DQ�GH�9HP� H� 3RROH� >����@�� HP� JHUDO�� RV� PRGHORV� GH� PDWXULGDGH� HP� JHVWmR�
DSOLFDGRV jV�RUJDQL]Do}HV�VHUYHP�SDUD�D�GHWHFomR�GH�PXGDQoDV�QR�DPELHQWH�FRUSRUDWLYR�
H�EDVHLDP�VH�QR�FLFOR�GH�YLGD�RUJDQL]DFLRQDO��7DLV�PXGDQoDV�VmR�SDGURQL]DGDV�H�SRGHP�
VHU� FDWHJRUL]DGDV� HP� HVWiJLRV�� 3DUD� FDGD� HVWiJLR� H[LVWHP� IDWRUHV�FKDYH� TXH� LQFOXHP�
SHVVRDV��SURFHGLPHQWRV��HVWUDWpJLDV��HQWUH�RXWURV�

$�DYDOLDomR�GD�*&�p�IHLWD�DWUDYpV�GR�HVWDEHOHFLPHQWR�GH�LQGLFDGRUHV�H�QtYHLV�GH�
PDWXULGDGH�HP�*&��$R�DSOLFDU�XP�PRGHOR�GH�GLDJQyVWLFR�HP�XPD�UHDOLGDGH�OLPLWDGD�p�
SRVVtYHO� HVWDEHOHFHU� R� QtYHO� GH�PDWXULGDGH� GD� RUJDQL]DomR� HP�*& QDTXHOH�PRPHQWR��
GHVWD�IRUPD��IDWRUHV�FUtWLFRV�H�GHILFLrQFLDV�SRGHP�VHU�GHWHFWDGDV�H�PHOKRUDGDV�>*RQoDOR��
-XQJHV�DQG %RUJHV������ .XULDNRVH�HW�DO� ����@��6LQWHWLFDPHQWH��D�RUJDQL]DomR��SDUD�VHU�
FDSD]� GH� JHUHQFLDU� VHXV� DWLYRV� GH� FRQKHFLPHQWR�� GHYH� FRQKHFHU� VXD� FDSDFLGDGH� DWXDO�
>1DWDOH�HW�DO������@�

2�WUDEDOKR�UHDOL]DGR�SRU�.UDHPHU�HW�DO��>����@ DSUHVHQWD�XPD�UHYLVmR�VLVWHPiWLFD�
DPSOD�GRV�PRGHORV�GH�PDWXULGDGH�HP�*&��WUD]HQGR�RV�SULQFLSDLV�SRQWRV�H�FRPSDUDWLYRV�
GRV� PRGHORV� HVWXGDGRV�� 1HVVD� UHYLVmR�� RV� PRGHORV� GH� PDWXULGDGH� VmR� VHSDUDGRV� HP�
TXDWUR� FDWHJRULDV�� SURSRVLomR� GH� XP� QRYR� PRGHOR� WHyULFR�� UHODFLRQDPHQWR� GH�
PDWXULGDGH� HP� *&� FRP� RXWUDV� YDULiYHLV�� PRGHORV� GH� PXGDQoD� GH� QtYHLV� H� PRGHORV�
DSOLFDGRV�HP�GLIHUHQWHV�HPSUHVDV�

2� PRGHOR� GH� PDWXULGDGH� HP� *&� GHILQLGR� HP�0HKWD� HW� DO�� >����@ IRL� FULDGR�
LQLFLDOPHQWH�SDUD�DWHQGHU�DV�QHFHVVLGDGHV�GD�RUJDQL]DomR�,QIRV\V��2�PRGHOR�p�GLYLGLGR�
HP�FLQFR QtYHLV��2�SULPHLUR�QtYHO�p R�QtYHO�GHIDXOW�� HP�TXH�D�*&�QmR�p�SHUFHELGD�QD�
RUJDQL]DomR�RX�RV�PHPEURV�QmR� UHFRQKHFHP�D� QHFHVVLGDGH�GH� JHULU� FRQKHFLPHQWR��2�
VHJXQGR� QtYHO� p� R� UHDWLYR�� RQGH� VH� LQLFLD R� FRPSDUWLOKDPHQWR� GR� FRQKHFLPHQWR� GH�
SURFHVVRV� H� SUiWLFDV� GD� RUJDQL]DomR� HP� PRPHQWRV RSRUWXQRV�� 2� WHUFHLUR� QtYHO� p� R�
FRQVFLHQWH�� RQGH� XPD� DERUGDJHP� PDLV� DPSOD� GH� *&� p� LQLFLDGD� QD� RUJDQL]DomR��
LQFOXLQGR� SURFHVVRV�� SHVVRDV� H� WHFQRORJLDV� XWLOL]DGDV�� 2� TXDUWR� QtYHO� p� R� GH�



FRQYHQFLPHQWR�� HP� TXH� D� *&� SDVVD� D� LQWHJUDU� D� FXOWXUD� RUJDQL]DFLRQDO� H� WRUQD�VH�
VXVWHQWiYHO�� 2� TXLQWR� H� ~OWLPR� QtYHO� p� R� GH� FRPSDUWLOKDPHQWR�� FRQVLGHUDGR� R� HVWiJLR�
Pi[LPR� SRU� HVWH� PRGHOR�� HP� TXH� D� GLVVHPLQDomR� H� R� DSURYHLWDPHQWR� HIHWLYR� GR�
FRQKHFLPHQWR�HVWmR�LQVWLWXFLRQDOL]DGRV�

2�PRGHOR�GH�FLQFR QtYHLV��QD�UHYLVmR�GH�.UDHPHU�HW�DO��>����@��IRL�FDWHJRUL]DGR�
FRPR� XP� PRGHOR� GH� PXGDQoD� GH� QtYHLV�� (P� VXD� DSOLFDomR� QD� HPSUHVD� ,QIRV\V� IRL�
TXHVWLRQDGR� R� LQYHVWLPHQWR� ILQDQFHLUR� QHFHVViULR� SDUD� DWLQJLU� R� ~OWLPR� QtYHO�
�FRPSDUWLOKDPHQWR���FRQVHTXHQWHPHQWH��DV�PpWULFDV�IRUDP�DOWHUDGDV�SDUD�DYDOLDomR�GRV�
IOX[RV�GH�FRQKHFLPHQWR��WRUQDQGR�DV�PDLV�WDQJtYHLV�H�SRVVtYHLV�SDUD�D�RUJDQL]DomR�

3RU�VXD�YH]��.UXJHU�H�-RKQVRQ�>����@ DYDOLDUDP�R�FUHVFLPHQWR�GRV�QtYHLV�GH�*&�
HP�GLIHUHQWHV�VHWRUHV�GH�HPSUHVDV�DIULFDQDV��6HX�HVWXGR�DSUHVHQWRX�VHJPHQWRV�HP�TXH�D�
DSOLFDomR�GH�*&�PRVWURX�FUHVFLPHQWR�HOHYDGR��FRQVWUXomR�FLYLO��PDWHULDLV�GH�FRQVWUXomR�
H�PLQHUDomR��6HWRU�GH�EHQV�GH�FRQVXPR��VHUYLoRV�S~EOLFRV��EDQFRV�H�VHJXURV��WUDQVSRUWHV�
H�JRYHUQR�WLYHUDP�FUHVFLPHQWR�PRGHUDGR�

/LQ� HW� DO�� >����@ IL]HUDP� XPD� VLVWHPDWL]DomR� GDV� EDUUHLUDV� H[LVWHQWHV� HP� FDGD�
QtYHO�GH�PDWXULGDGH��GHILQLQGR�TXDWUR�WLSRV��H[LVWrQFLD��DV�EDUUHLUDV�QmR�PXGDP�FRP�R�
DYDQoR�GD�*&��TXHGD��DV�EDUUHLUDV�GLPLQXHP�j�PHGLGD�TXH�VH�DSOLFD�*&��DXPHQWR��DV�
EDUUHLUDV� FUHVFHP� j�PHGLGD� TXH� VH� DSOLFD�*&�� DOHDWyULD�� EDUUHLUDV� GLIHUHQWHV� HP� FDGD�
QtYHO�GH�*&�

$WUDYpV� GD� DQiOLVH� GH� GLYHUVRV�PRGHORV� GH�PDWXULGDGH� GH�PXGDQoD� GH� QtYHLV��
-LXOLQJ�HW�DO�� >����@ LGHQWLILFDUDP�TXDWUR iUHDV�TXH�FKDPRX�GH�³iUHDV�FKDYH´��TXH�VmR�
PDLV� XWLOL]DGDV� TXDQGR� VH� IDOD� VREUH�*&��$V� iUHDV� VmR�� SHVVRDV�� FXOWXUD�� WHFQRORJLD� H�
SURFHVVRV�

3DXO]HQ� HW� DO�� >����@ DSUHVHQWDP� R� PRGHOR� GH� PDWXULGDGH� SDUD� PHOKRULD� GH�
TXDOLGDGH� HP� *&� TXH� FDWHJRUL]D� D� PDWXULGDGH� HP� FLQFR� QtYHLV�� LQtFLR�� HP� TXH� QmR�
H[LVWH�QHQKXPD�SUiWLFD�GH�*& QD�RUJDQL]DomR��FRQVFLrQFLD��HP�TXH�DV�SULPHLUDV�SUiWLFDV�
GH�*&�FRPHoDP�D� DSDUHFHU�QRV�SURFHVVRV� H� URWLQDV�RUJDQL]DFLRQDLV�� HVWDEHOHFLGR�� HP�
TXH� RV� SDSpLV� GDV� SHVVRDV�� SURFHVVRV� GH� *&�� WHFQRORJLDV�� DWLYRV� LQIRUPDFLRQDLV�
LPSRUWDQWHV� Mi� HVWmR� EHP�GHILQLGRV� QD� RUJDQL]DomR�� JHULGR�� HP�TXH� RV� LQGLFDGRUHV� GH�
*&�SDVVDP�D�VHU�FROHWDGRV�H�DQDOLVDGRV�SDUD�YHULILFDomR�GRV�LQYHVWLPHQWRV��RWLPL]DomR��
D�SDUWLU�GRV�LQGLFDGRUHV��WUDoDP�VH�HVWUDWpJLDV�GH�PHOKRULD�

/HH� H� .LP� >����@ WDPEpP� GHVHQYROYHUDP� XP� PRGHOR� HP� HVWiJLRV� GH� *&
VHPHOKDQWH� DR� PRGHOR� XWLOL]DGR� QD� ,QIRV\V�� 3RVVXL� TXDWUR HVWiJLRV�� R� HVWiJLR� GH�
LQLFLDomR�� HP� TXH� D� RUJDQL]DomR� SUHSDUD� DV� SULPHLUDV� LQLFLDWLYDV� SDUD� UHDOL]DomR� GH�
SUiWLFDV�GH�*&��R�HVWiJLR�GH�SURSDJDomR��HWDSD�HP�TXH�D�RUJDQL]DomR�OHYDQWD�H�LQYHVWH�
QD�LQIUDHVWUXWXUD�QHFHVViULD�SDUD�TXH�D�*& VHMD�UHDOLGDGH�QD�RUJDQL]DomR��R�HVWiJLR�GD�
LQWHJUDomR�� HP� TXH� VH� YHULILFDP� RV� UHVXOWDGRV� GR� LQYHVWLPHQWR� HP� *&� SDUD� D�
RUJDQL]DomR��VHMD�HP�SURGXWRV�RX�VHUYLoRV�SUHVWDGRV��R�HVWiJLR�GH�UHGH�GH�WUDEDOKR��HP�
TXH�VmR�LQFRUSRUDGRV�SDUFHLURV�H[WHUQRV�j�RUJDQL]DomR�SDUD�FRQWULEXLomR�QRV�DWLYRV�GH�
FRQKHFLPHQWR��

6HJXLQGR� D� PHVPD� OyJLFD� GRV� PRGHORV� HP� QtYHLV�� .XONDUQL� HW� DO�� >����@
SURS}HP�RV�VHJXLQWHV�HVWiJLRV�SDUD�D�*&��GLItFLO��SRVVtYHO��HQFRUDMDGD��SUDWLFDGD��JHULGD�
H�PHOKRULD�FRQWtQXD��$�RUJDQL]DomR�GHYH�DYDQoDU�SRU�WRGRV�HVVHV�HVWiJLRV��DWp�FRQVHJXLU�
PRQLWRUDU�RV�LQYHVWLPHQWRV�HP�*&�H�RV�UHVXOWDGRV�SDUD�R�QHJyFLR�



2�PRGHOR�GH�PDWXULGDGH�HP�*&�XWLOL]DGR�QD�HPSUHVD�6LHPHQV��FRQKHFLGR�FRPR�
.QRZOHGJH�0DQDJHPHQW�0DWXULW\�0RGHO�.000�� SRVVXL� FLQFR QtYHLV� GH�PDWXULGDGH�
HVWDEHOHFLGRV�� DVVRFLDGRV� D� FDGD� XPD� GDV� VHJXLQWHV� iUHDV�� HVWUDWpJLD� H� REMHWLYRV� GR�
FRQKHFLPHQWR�� DPELHQWH� LQWHUQR� H� H[WHUQR� �SDUFHULDV��� SHVVRDV� H� UHVSRQVDELOLGDGHV��
FXOWXUD� RUJDQL]DFLRQDO�� OLGHUDQoD�� VXSRUWH�� WHFQRORJLD�� SURFHVVRV� H� HVWUXWXUD� GR�
FRQKHFLPHQWR��2�LQtFLR�p�R�PRPHQWR�HP�TXH�QmR�Ki�LQLFLDWLYDV�GH�*&�H�R�FRQKHFLPHQWR�
QmR� p� UHFRQKHFLGR�� $� UHSHWLomR� p� R� PRPHQWR� HP� TXH� D� RUJDQL]DomR� UHFRQKHFH� D�
LPSRUWkQFLD� GD� *& H� SODQHMD�VH� XP� SURMHWR� SLORWR�� RX� VHMD�� RV� SURFHVVRV� GH� *&� VmR�
HVWDEHOHFLGRV� H� DSOLFDGRV� D� XPD� UHDOLGDGH� OLPLWDGD�� *HULGR� p� R� HVWiJLR� HP� TXH� DV�
DWLYLGDGHV� GH� *&� HVWmR� EHP� GHILQLGDV� H� DFHLWDV� QD� RUJDQL]DomR� H� p� SRVVtYHO� ID]HU� D�
FROHWD�GH�LQGLFDGRUHV��2�~OWLPR�HVWiJLR�p�R�GH�RWLPL]DomR��HP�TXH�p�SRVVtYHO�UHIRUPXODU�
HVWUDWpJLDV� GH� FDSWDomR� H� XWLOL]DomR� GH� FRQKHFLPHQWR� DWUDYpV� GRV� LQGLFDGRUHV� REWLGRV�
>(KPV�DQG /DQJHQ�����@��

2�PRGHOR�SURSRVWR�SRU�7HDK�HW�DO��>����@ p�FRQVWLWXtGR�GH ��QtYHLV��VHPHOKDQWH�
DR� DSUHVHQWDGR� SRU� /HH� H� .LP� >����@�� SRUpP�� QHVWH�� HP� FDGD� QtYHO UHODFLRQDP�VH�
SHVVRDV��SURFHVVRV�H�WHFQRORJLDV�QHFHVViULDV�FRPR�SULQFLSDLV�SDUkPHWURV�HOHQFDGRV�

1R�PRGHOR�GH�5RELQVRQ�HW�DO��>����@ Ki FLQFR HVWiJLRV��D�VDEHU��VWDUW�XS��HP�TXH�
RV�SURFHVVRV�GH�*&�FRPHoDP�D�VHU�HODERUDGRV�H�FULD�VH�D�FRQVFLrQFLD�GD�LPSRUWkQFLD�GD�
*&� SDUD� R� QHJyFLR�� GHVFRODJHP�� GHILQH�VH� RV� REMHWLYRV� GD� *&� QD� RUJDQL]DomR��
H[SDQVmR�� p� TXDQGR� RV� REMHWLYRV� GH�*&� DOLQKDP�VH� FRP� DV� QHFHVVLGDGHV� GR� QHJyFLR��
FRQVHTXHQWHPHQWH�� D� *&� JDQKD� YLVLELOLGDGH� QD� RUJDQL]DomR�� SURJUHVVLYR�� RFRUUH�
DYDOLDomR� GD� *&� QD� RUJDQL]DomR�� VXVWHQWDELOLGDGH�� PRPHQWR� HP� TXH� D� *&� p� XPD�
UHDOLGDGH�QD�RUJDQL]DomR��1D�UHYLVmR�VLVWHPiWLFD�GH�.UDHPHU�HW�DO��>����@��HVVH�HVWXGR�p�
FDWHJRUL]DGR�FRPR SURSRVLomR�GH�XP�QRYR�PRGHOR�

-i�R�PRGHOR�GH�.DWKLELDQ�HW�DO��>����@ HVWi�VXEGLYLGLGR�HP�FLQFR QtYHLV��LQLFLDO��
JHULGR�� GHILQLGR�� JHULGR� TXDQWLWDWLYDPHQWH� H� RWLPL]DGR�� &RQVLGHUDP�VH� IDWRUHV� FRPR�
HVWUDWpJLD�� OLGHUDQoD�� FXOWXUD� RUJDQL]DFLRQDO�� HVWUXWXUD� RUJDQL]DFLRQDO�� UHFXUVRV�
KXPDQRV��SURFHVVRV�H�WHFQRORJLDV�

2� SDGUmR� SURSRVWR� SRU� .UXJHU� H� 6Q\PDQ� >����@ SRVVXL� VHWH� QtYHLV� TXH�
GHVFUHYHP� HWDSDV� SURJUHVVLYDV�� QD� SULPHLUD� HWDSD� D� WHFQRORJLD� GHYH� VHU� HVWDEHOHFLGD�
FRPR� FDSDFLWDGRUD� GD� *&�� QD� VHJXQGD�� GHYHP� VHU HVWDEHOHFLGRV� RV� SULQFtSLRV�
QRUWHDGRUHV� GH� *&� QD� RUJDQL]DomR�� HP� VHJXLGD�� GHYH�VH� IRUPDOL]DU� H� GRFXPHQWDU� D�
SROtWLFD�GH�*&�GD�RUJDQL]DomR��QD�TXDUWD�HWDSD��GHYHP�VHU�FRQVWUXtGDV�DV�HVWUDWpJLDV�GH�
FDSWDomR� GR� FRQKHFLPHQWR�� FRQVHTXHQWHPHQWH�� GHYH� VHU� HVWUXWXUDGD� D� HVWUDWpJLD� GH�
JHVWmR� GHVWH� FRQKHFLPHQWR�� QD� VH[WD� HWDSD� R� FRQKHFLPHQWR� WRUQD�VH� RQLSUHVHQWH� H�
JHUHQFLDGR�HP�WRGD�RUJDQL]DomR��SRU�ILP��FKHJD�VH�R�QtYHO�FRQVLGHUDGR�FRPR�³IXWXUR´�
GDV�RUJDQL]Do}HV�� HP�TXH�R� FRQKHFLPHQWR� p�XWLOL]DGR�FRPR�KDELOLWDGRU�SDUD�PHOKRULD�
GDV�SUiWLFDV�HP�WRGD�D�FRUSRUDomR��2�HVWXGR�GH�.UXJHU�H�6Q\PDQ�>����@ p�GHILQLGR�SRU�
.UDHPHU�HW�DO��>����@ FRPR�D�SURSRVLomR�GH�XP�QRYR�PRGHOR�

$�SURSRVWD�GH�/LQ�>����@ UHVXPH�D�RUJDQL]DomR�GD�PDWXULGDGH�HP�*&�DWUDYpV�GH�
WUrV� HVWiJLRV�� LQLFLDomR�� GHVHQYROYLPHQWR� H� PDWXULGDGH�� 1D� LQLFLDomR�� UHFRQKHFH�VH� D�
LPSRUWkQFLD�GD�*&�QD�RUJDQL]DomR��1R�GHVHQYROYLPHQWR��HVWUXWXUDP�VH�RV�SURFHVVRV�H�
SUiWLFDV� GH�*&�� GHILQHP�VH� DV� SROtWLFDV� H� LQYHVWH�VH� QD� LQIUDHVWUXWXUD� QHFHVViULD� SDUD�
DSOLFDomR�� 1D� PDWXULGDGH� GHYH� VHU� IRUPDGD� XPD� UHGH� GH� FRODERUDomR� TXH� LQFOXD� R�
DPELHQWH�LQWHUQR�H�H[WHUQR�GD�RUJDQL]DomR�



-i�HP�2OLYHLUD�HW�DO��>����@��D�SDUWLU�GH�XPD�UHYLVmR�GD�OLWHUDWXUD�p�VLQWHWL]DGR�HP�
XP� TXDGUR� FRPSDUDWLYR� RV� PRGHORV� GH� PDWXULGDGH HVWXGDGRV�� 6mR� PRVWUDGRV�� SRU�
PRGHOR� GH� PDWXULGDGH� HP�*&�� TXDLV� IDWRUHV� VmR� YLQFXODGRV� GXUDQWH� D� DYDOLDomR� GRV�
QtYHLV�� FOLHQWHV�� IRUQHFHGRUHV�� SDUFHLURV�� FRPSHWLGRUHV�� OHJLVODomR�� FXOWXUD�� HVWUXWXUD��
VXSRUWH�GD� DOWD� DGPLQLVWUDomR�� DOLQKDPHQWR� FRP�RV�REMHWLYRV�GH�QHJyFLR� REMHWLYRV�GD�
*&�� EHQHItFLRV�� FRQKHFLPHQWR� WiFLWR�� FRQKHFLPHQWR� H[SOtFLWR�� FRQKHFLPHQWR� FUtWLFR��
WHFQRORJLD��OtGHU�GH�*&��VLVWHPD�GH�UHFRPSHQVD��WHPSR��WUHLQDPHQWR��IDVHV�GR�SURFHVVR��
FRPXQLFDomR�H�RUoDPHQWR�

2V�HVWXGRV�TXH�UHODFLRQDUDP�D�PDWXULGDGH�HP�*& FRP�RXWUDV�YDULiYHLV�WDPEpP�
WURX[HUDP� UHVXOWDGRV� LQWHUHVVDQWHV��.UXJHU� H� -RKQVRQ� >����@ UHDOL]DUDP� H[SHULPHQWRV�
FRP� HPSUHVDV� DIULFDQDV� H� +DUWRQR� HW� DO�� >����@ FRP� HPSUHVDV� GD� LQGRQpVLD�� DPERV�
UHODFLRQDQGR� R� QtYHO� GH� PDWXULGDGH� FRP� R� GHVHPSHQKR� RUJDQL]DFLRQDO�� IRUDP�
HQFRQWUDGRV� UHVXOWDGRV� SRVLWLYRV� SDUD� DV� RUJDQL]Do}HV� DQDOLVDGDV�� 0DWXULGDGH� H�
FUHVFLPHQWR� IRUDP� UHODFLRQDGRV� QRV� HVWXGRV� GH� 6DORMDUYL� HW� DO�� >����@ DWUDYpV� GD�
DYDOLDomR� GD� PDWXULGDGH� HP� SHTXHQDV� H� PpGLDV� HPSUHVDV� �30(V�� HVORYDFDV� H� RV�
UHVXOWDGRV�WDPEpP�IRUDP�VDWLVIDWyULRV��3pUH]�>����@ UHODFLRQRX�PDWXULGDGH�H�LQRYDomR�H�
HQFRQWURX� PpWULFDV� SRVLWLYDV� QR� TXH� GL]� UHVSHLWR� D� SURFHVVRV� RUJDQL]DFLRQDLV� H�
PDUNHWLQJ�>.UDHPHU�HW�DO� ����@�

$� DYDOLDomR� GR� QtYHO� GH�PDWXULGDGH� HP� HPSUHVDV� GH� GLIHUHQWHV� FDUDFWHUtVWLFDV�
DMXGD�D�FRQVWUXLU�XPD�YLVmR�JHQpULFD�H�YLDELOL]D�D�SHUFHSomR�GH� WHQGrQFLDV�GR�PXQGR�
RUJDQL]DFLRQDO� QR� XQLYHUVR� GD� *&�� $R� DQDOLVDU� D� *&� HP� JUDQGHV HPSUHVDV� QD�
(VORYiTXLD� SHUFHEHX�VH� FRQWUDVWHV� HQWUH� R� HQWHQGLPHQWR� GH�*&� H� VXD� LPSOHPHQWDomR�
>6XMDQRYD� HW� DO� ����@�� 3RVWHULRUPHQWH�� R� HVWXGR� IRL� UHIHLWR� H� QRWRX�VH� R� DYDQoR� GD�
DGHUrQFLD�HQWUH�HVWUDWpJLDV�GR�QHJyFLR�H�SUiWLFDV�GH�*&�>6XMDQRYD�HW�DO������@��

2�WUDEDOKR�GH�.UXJHU�H�-RKQVRQ�>����@ FRQFHQWURX�VH�QD�GHILQLomR�GH�SULQFtSLRV�
QRUWHDGRUHV� GD� *& SDUD� FDGD� VHWRU� SURGXWLYR�� $� SHVTXLVD� IRL� UHDOL]DGD� HP� VHWRUHV�
LQGXVWULDLV�GD�ÈIULFD��2OLYHLUD�HW�DO��>����@ UHDOL]DUDP�XP�HVWXGR�HP�30(V�EUDVLOHLUDV�H�
SHUFHEHX�TXH�D�PDLRULD�QmR�SRVVXL�PDWXULGDGH�HP�WHFQRORJLD�H�DV�SUiWLFDV�GH�*&�DLQGD�
VmR�PXLWR�LQFLSLHQWHV�

1D�~OWLPD�GpFDGD��IRUDP�DSUHVHQWDGRV�DOJXQV�QRYRV�PRGHORV�GH�PDWXULGDGH�HP�
*&�TXH�DILUPDP�VXSULU�DV�GHILFLrQFLDV�GRV�PRGHORV�DQWHULRUHV��TXH�WLQKDP�PXLWR�IRFR�
HP� WHFQRORJLD�� 3RUpP�� SHUFHEH�VH� TXH� JUDQGH� SDUWH� GHVWHV� ³QRYRV´�PRGHORV� DLQGD� VH�
EDVHLD�HP�SUiWLFDV�GR�&00��TXH�IRL�FULDGR�SDUD�XP�XQLYHUVR�WHFQROyJLFR��+VLHK�HW�DO��
>����@ DSUHVHQWDP� R� .10� �.QRZOHGJH� 1DYLJDWRU� 0RGHO��� EDVHDGR� QR� &00�� 2�
PRGHOR� SRVVXL� LWHQV� H� SURFHVVRV� EHP� GHWDOKDGRV� H� VHSDUD� D� *&� HP� WUrV� GLPHQV}HV�
EiVLFDV��FXOWXUD��WHFQRORJLD�H�SURFHVVRV�

2�HVWXGR�GH�3HH�H�.DQNDQKDOL�>����@ WUD]�RXWUD�YHUWHQWH�SDUD�RV�PRGHORV�GH�*&��
DILUPDQGR� TXH� D� *& HP� RUJDQL]Do}HV� GHYH� VHU� UHDOL]DGD� D SDUWLU� GH� XPD� DERUGDJHP�
KROtVWLFD��2�PRGHOR�DSUHVHQWD�D�*&�HP�WUrV�GLPHQV}HV��SHVVRDV��SURFHVVRV�H�WHFQRORJLD��
DSUHVHQWDQGR� PDLRU� IOH[LELOLGDGH� TXH� DQWHULRUHV� SDUD� VHU� DSOLFiYHO� HP� SDUWHV� GD�
RUJDQL]DomR�RX�QD�RUJDQL]DomR� LQWHLUD��2� IRFR�p� QD� FULDomR�GH�XQLGDGHV� LQWHQVLYDV�GH�
FDSWDomR�H�DSURYHLWDPHQWR�GR�FRQKHFLPHQWR�

3RU� VXD� YH]�� 2OLYHLUD� H� 3HGURQ� >����@ UHODFLRQDP� D� *&� FRP� WUrV� YDULiYHLV��
FDSDFLGDGH�GH�FDSWDomR�GH�FRQKHFLPHQWR��LQRYDomR�H�GHVHPSHQKR�RUJDQL]DFLRQDO��(OHV�
DILUPDP�TXH�GHYHP�VHU�OHYDGRV�HP�FRQVLGHUDomR�SDUD�DSOLFDU�*&�R�DPELHQWH�LQWHUQR�H�
H[WHUQR��RV�SURFHVVRV�H�R�FRQWH~GR��FRQKHFLPHQWR��



-i� 6HUQD� >����@ DSUHVHQWD� D� VHJXLQWH� DERUGDJHP�� R� FRQKHFLPHQWR� GHSHQGH� GR�
VHX� FRQWH[WR�� SRLV� p� FRQVWUXtGR� D SDUWLU� GD� LQWHUDomR� HQWUH� DV� SHVVRDV� H� QmR� SRGH VHU�
DUPD]HQDGR� SRLV� GHSHQGH� GH� FDGD� VLWXDomR� HP� TXH� HVWH� p� JHUDGR�� $ SDUWLU� GHVVD�
FRQVWDWDomR��R�PRGHOR�p�FRQVWUXtGR�SRU�PHLR�GH�XPD�DERUGDJHP�FRJQLWLYD��SRLV�R�IRFR�p
R� DSUHQGL]DGR� RUJDQL]DFLRQDO�� $ SDUWLU� GRV� HVWXGRV� GH� 6HUQD� >����@�� *DODWL� >����@
SURS}H� XP�PRGHOR� GH� WUrV� GLPHQV}HV� SDUD� D� DSUHQGL]DJHP� RUJDQL]DFLRQDO�� IRQWHV� GH�
FRQKHFLPHQWR��LQWHUQDV�H�H[WHUQDV���SURFHVVRV�GH�*&�H�HVWUDWpJLD�GH�*&��$�GLPHQVmR�GH�
SURFHVVRV�GH�*&�SRVVXL� WUrV HWDSDV��GHVFRQJHODQGR��PRYHQGR�VH�H�LQVWLWXFLRQDOL]DQGR��
LGHQWLILFDQGR� R� SURFHVVR� GH� DPDGXUHFLPHQWR� GDV� SUiWLFDV� GH� *&� QD� RUJDQL]DomR�� $�
GLPHQVmR� HVWUDWpJLFD� GH� *&� SRVVXL� TXDWUR HVWiJLRV�� VHP� HVWUDWpJLD�� HVWUDWpJLD� GH�
FRGLILFDomR� �R�FRQKHFLPHQWR� p� H[SOLFLWDGR��� HVWUDWpJLD�GH� VLPELRVH� �JHUHQFLDPHQWR�GR�
FRQKHFLPHQWR�H[SOtFLWR�H� WiFLWR��H�DSUHQGL]DJHP�RUJDQL]DFLRQDO� �D�*&�FKHJD�DR�QtYHO�
Pi[LPR�H�R�DSUHQGL]DGR�p�XPD�UHDOLGDGH�FRQWtQXD�QD�RUJDQL]DomR���

���0HWRGRORJLD

(VWH� WUDEDOKR� VH� GHVHQYROYHX� FRP� EDVH� QD� UHYLVmR� QDUUDWLYD�� (VWD� WpFQLFD� FRQVWLWXL��
EDVLFDPHQWH��DQiOLVH�GD�OLWHUDWXUD�SXEOLFDGD�HP�GLYHUVDV�IRQWHV��OLYURV��DUWLJRV��UHYLVWDV�H�
RXWURV�� EDVHDQGR�VH� QD� YLVmR� GRV� DXWRUHV��2�SDSHO� SULQFLSDO� GHVWH� WLSR� GH� UHYLVmR� p� D�
HGXFDomR� FRQWLQXDGD� GR� OHLWRU�� SRVVLELOLWDQGR� FRP� TXH HVWH� DGTXLUD� H� DWXDOL]H�
FRQKHFLPHQWR�VREUH�GHWHUPLQDGD�WHPiWLFD�HP�XP�FXUWR�HVSDoR�GH�WHPSR�>5RWKHU ����@�

3DUWLQGR�GH�XP�PDSHDPHQWR�DPSOR�GD�OLWHUDWXUD��RV�HVIRUoRV�IRUDP�FRQFHQWUDGRV�
QRV� DFKDGRV� GD� SHVTXLVD� ELEOLRJUiILFD� VREUH� *&�� VHQGR� VHOHFLRQDGRV� PRGHORV� GH�
PDWXULGDGH� SHUWLQHQWHV� DR� REMHWLYR� GHVWD� SHVTXLVD�� (P� VHJXLGD�� IRUDP� H[SRVWDV
SHUFHSo}HV� GRV� HVWXGLRVRV�� DVVLP� FRPR� SRQWRV� GH� LQWHUVHFomR� H� GLIHUHQoDV� HQWUH� RV�
SDGU}HV�

$� SHVTXLVD� ELEOLRJUiILFD� WHYH� SRU� ILQDOLGDGH� OHYDQWDU� DV� UHIHUrQFLDV� VREUH�
PRGHORV� GH� PDWXULGDGH� HP� *&� PDLV� UHFRUUHQWHV�� &RQWXGR�� QmR� KRXYH� XP� FULWpULR�
GHWDOKDGR�H�HVSHFtILFR�SDUD�D�VHOHomR�GD�IRQWH�PDWHULDO� SRLV R�WHPD�LQYHVWLJDGR�SDUWH GH�
XPD�SUHPLVVD�KROtVWLFD�

3RU�PHLR� GD� UHYLVmR� QDUUDWLYD� SHUPLWLX�VH� HVWDEHOHFHU� UHODo}HV� FRP SURGXo}HV�
DQWHULRUHV�� LGHQWLILFDU� WHPiWLFDV� UHFRUUHQWHV�� DSRQWDU� QRYDV� SHUVSHFWLYDV�� PDSHDU� XPD�
iUHD�GH�FRQKHFLPHQWR�H�DSURSULDU�VH�GH�RULHQWDo}HV�GH�SUiWLFDV�GH�*&�SDUD�D�GHILQLomR�
GRV�SDUkPHWURV�GH�IRUPDomR�GH�XP�VLVWHPD�GH�DYDOLDomR�PDLV�DPSOR�

���3DUkPHWURV�GH�$YDOLDomR�0XOWLPHQVLRQDLV

3DUD� JHULU� R� FRQKHFLPHQWR� FRUSRUDWLYR� p� SUHFLVR� OLGDU� FRP� D� FRPSOH[LGDGH�
RUJDQL]DFLRQDO��5HVROYHU�D�FRPSOH[LGDGH�GH�XP�VLVWHPD�GH�DWLYLGDGH�KXPDQD��FRPR�p�R�
FDVR� GDV� RUJDQL]Do}HV�� ID]�VH� QHFHVViULR� FRQVWUXLU� XPD� YLVmR� PDFUR�� TXH� HQYROYD� DV�
GLYHUVDV� SHUVSHFWLYDV� GR� DPELHQWH�� (VVDV� SHUVSHFWLYDV� WDPEpP�SRGHP� VHU� HQ[HUJDGDV�
FRPR� GLPHQV}HV� GH� DYDOLDomR� >&KHFNODQG� ����� 0RULQV ����@��$VVLPLODU� D� UHDOLGDGH�
FRQWH[WXDO�GR�QHJyFLR�H�RV�IDWRUHV�FRQGLFLRQDQWHV�GR�DPELHQWH�RUJDQL]DFLRQDO�FRQVLVWH�
HP�FRQVWUXLU�XPD�YLVmR�GH�P~OWLSODV�GLPHQV}HV�>*KDUDMHGDJKL�����@�

2�SHQVDPHQWR�FRPSOH[R�DILUPD�TXH�D�UHDOLGDGH�QmR�GHYH�VHU�IUDJPHQWDGD��SRLV�
QmR� VHULDP� OHYDGRV� HP� FRQVLGHUDomR� UHODFLRQDPHQWRV� LPSRUWDQWHV�� SRUWDQWR�� GHYH�VH�
FRPSUHHQGHU�D�PXOWLGLPHQVLRQDOLGDGH�GRV�SURFHVVRV�>0RUDHV�DQG 9DOHQWH�����@�



$V� RUJDQL]Do}HV�� SULQFLSDOPHQWH� DTXHODV� RULHQWDGDV� DR FRQKHFLPHQWR� H� j�
DSUHQGL]DJHP�FRODERUDWLYD��HVWmR�LQVHULGDV�HP�PHUFDGRV�LQRYDGRUHV�H�GLQkPLFRV��&RPR�
IRL� UHODWDGR�� DV� SUiWLFDV� GH� *& VmR� LPSRUWDQWHV� SDUD� D� YDQWDJHP� FRPSHWLWLYD� GDV�
HPSUHVDV� H� HVWmR� LQWLPDPHQWH� OLJDGDV� FRP� D� HODERUDomR� GDV� HVWUDWpJLDV� GR� QHJyFLR��
'HVWD� IRUPD�� QmR� Ki� FRPR� UHDOL]DU� *& VHP� FRPSUHHQGHU� D� UHDOLGDGH� FRPSOH[D� GR�
PXQGR� FRUSRUDWLYR�� OHYDQGR� HP� FRQVLGHUDomR� R� FRQWH[WR� PXOWLGLPHQVLRQDO� GH� FDGD�
RUJDQL]DomR�>-RKQVRQ�HW�DO������@�

2� HVWXGR� GH� /LPD� HW� DO�� >����@ SURS}H� XP� FRQVWUXWR� SDUD� HQWHQGLPHQWR� GD�
FRPSOH[LGDGH� VLVWrPLFD� GDV� RUJDQL]Do}HV�� (VVH� FRQVWUXWR� SURS}H� XPD� YLVmR� GH�
P~OWLSODV�GLPHQV}HV�TXH�EXVFDP�VLQWHWL]DU R�FRQWH[WR�RUJDQL]DFLRQDO��SURPRYHQGR�XPD�
YLVmR�KROtVWLFD��$V�GLPHQV}HV�GHILQLGDV�VmR��SHUVSHFWLYD� LQWHUQD�H�H[WHUQD��GRPtQLR�GH�
DUTXLWHWXUD�H�WRPDGD�GH�GHFLVmR��HVFRSR�H�WHPSR�H�GRPtQLR�VLVWrPLFR�± )LJXUD���

$� SHUVSHFWLYD� LQWHUQD� GL]� UHVSHLWR� jV� IXQo}HV�� SURFHVVRV� H� HVWUXWXUD� GD�
RUJDQL]DomR�FRP�IRFR�QR�DPELHQWH�LQWHUQR��$�H[WHUQD�UHIHUH�VH�j�VWDNHKROGHUV��FRQWH[WR�
HP�TXH�D�RUJDQL]DomR�VH�HQFRQWUD�H�PRGHOR�GH�QHJyFLR��2�GRPtQLR�GH�DUTXLWHWXUD�LQFOXL�
D�DUTXLWHWXUD�WpFQLFD��GH�QHJyFLR��VRFLDO�H�GH�LQIRUPDomR��$�WRPDGD�GH�GHFLVmR�LQFOXL�RV�
SURFHVVRV GH�FRPSUHHQVmR��GHFLVmR�H�PRQLWRUDPHQWR�GR�QHJyFLR��2�HVFRSR�DSUHVHQWD�RV�
FXUVRV� GH� DomR� HVWUDWpJLFR� H� WiWLFR�� 2� SDUkPHWUR� WHPSRUDO� VLVWHPDWL]D� D� DQiOLVH� GRV�
REMHWLYRV�GD�RUJDQL]DomR�SDUD�FXUWR��PpGLR�H�ORQJR�SUD]R��2�GRPtQLR�VLVWrPLFR�GHILQH�D�
QHFHVVLGDGH� GD� H[LVWrQFLD� GH� XPD�YLVmR� KROtVWLFD�� LQFOXLQGR� R�PRGHOR� GR�PXQGR� UHDO��
TXH� DSUHVHQWD� SDUkPHWURV� GH� SURVSHFomR� H� SHUFHSomR�GD� UHDOLGDGH� GD� RUJDQL]DomR� H� R�
PRGHOR� GH� VLVWHPDV�� RQGH� VmR� GHILQLGRV� RV� VLVWHPDV� H� VXEVLVWHPDV� TXH� FRPS}HP� R�
QHJyFLR��FRP�R�REMHWLYR�GH�PDSHDU�R�FRQWH[WR�RUJDQL]DFLRQDO�>/LPD�HW�DO������@��

)LJXUD����&RQVWUXWR�GH�9LVmR�0XOWLGLPHQVLRQDO�>/LPD�HW�DO������@

(P�DOXVmR�j�YLVmR�GD�HPSUHVD�TXH�DSUHQGH�GH�6HQJH�>����@��GD�YLVmR�KROtVWLFD�
GH�*&�GH�.DQNDQKDOL� >����@ H�GD�YLVmR�PXOWLGLPHQVLRQDO�GH�/LPD�HW�DO�� >����@��SDUD�
DYDOLDU� D� PDWXULGDGH� HP� *& QDV� RUJDQL]Do}HV�� RV� PRGHORV� GHYHP� OHYDU� HP�
FRQVLGHUDomR� D� FRPSOH[LGDGH� VLVWrPLFD�� RX� VHMD�� R� FRQKHFLPHQWR� SRGH� VHU� FDSWDGR� H
DSURYHLWDGR� j� PHGLGD� TXH� DV� SUiWLFDV� GH� *& OHYDP� HP� FRQVLGHUDomR� D� UHDOLGDGH�
GLQkPLFD�H�PXOWLGLPHQVLRQDO�GDV�RUJDQL]Do}HV��&RP�EDVH�QD�SHVTXLVD�ELEOLRJUiILFD�IRL�
FRQVWUXtGR�R�4XDGUR��� UHODFLRQDQGR�TXDLV�GLPHQV}HV�VmR�FRQWHPSODGDV�SHORV�PRGHORV�
GH� *& SHVTXLVDGRV�� $� PDUFDomR� ³&´� VLJQLILFD� TXH� D� GLPHQVmR� p� FRQWHPSODGD� SHOR�

�$UTXLWHWXUDV�����������
WpFQLFD��QHJyFLR��VRFLDO�H�GH�

LQIRUPDomR�
�'HFLVmR�����������

FRPSUHHQGHU��GHFLGLU�H�
PRQLWRUDU

� (VFRSRV
HVWUDWpJLFR�H�WiWLFR
� +RUL]RQWHV�WHPSRUDLV�
FXUWR��PpGLR�H�ORQJR�SUD]R

�,QWHUQD����������������������
IXQomR��SURFHVVR�H�HVWUXWXUD

�([WHUQD������������������
FRQWH[WR��VWDNHKROGHUV H�

PRGHOR�GH�QHJyFLR

� 0RGHOR�GR�PXQGR�UHDO�
SURVSHFomR�H�SHUFHSomR�GD�
UHDOLGDGH
� 0RGHOR�GH�VLVWHPDV
GLVWLQomR�GR�VLVWHPD�
GHILQLGR�HP�WRUQR�GD�
VLWXDomR�SUREHOHPD�
�6LVWDPD�GH�6LVWHPDV�

'RPtQLR�
VLVWrPLFR

3HUVSHFWLYD�
LQWHUQD���
H[WHUQD

'RPtQLRV�GH�
DUTXLWHWXUD�
H�GH�WRPDGD�
GH�GHFLVmR

(VFRSR�H�
7HPSR



PRGHOR��$�PDUFDomR�³1&´�VLJQLILFD�TXH�QmR�FRQWHPSOD�RX�TXH�QmR�IRUDP�HQFRQWUDGDV�
HYLGrQFLDV� VXILFLHQWHV�� 3RU� ILP�� D VLJOD� ³&3´� LQGLFD TXH� D� GLPHQVmR� p� FRQWHPSODGD�
SDUFLDOPHQWH�

4XDGUR����0RGHORV�GH�0DWXULGDGH�YHUVXV 'LPHQV}HV�GH�
&RPSOH[LGDGH�6LVWrPLFD�2UJDQL]DFLRQDO

0RGHORV�GH�0DWXULGDGH

'RPtQLR�
6LVWrPLFR

3HUVSHFWLYD�
,QWHUQD�H�
([WHUQD

'RPtQLRV GH�
$UTXLWHWXUD�H�

7RPDGD�GH�'HFLVmR

(VFRSR�H�
7HPSR
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0HKWD�HW�DO��>����@ 1& 1& & 1& &3 &3 &3 &3

.UXJHU�H�-RKQVRQ�>����@ &3 1& & 1& &3 1& 1& &3

/LQ�HW�DO��>����@ 1& 1& & 1& 1& 1& 1& &3

-LXOLQJ�HW�DO��>����@ 1& &3 & 1& &3 1& 1& 1&

3DXO]HQ�HW�DO��>����@ &3 1& & 1& &3 &3 & &3

/HH�H�.LP�>����@ &3 1& & & &3 &3 & &3

.XONDUQL�H�)UHH]H�>����@ &3 1& & 1& &3 &3 1& &3

(KPV�H�/DQJHQ�>����@ &3 &3 & & & & & &

7HDK�HW�DO��>����@ 1& 1& & 1& &3 1& 1& &3

5RELQVRQ�HW�DO��>����@ &3 1& & 1& &3 & & &3

.DWKLELDQ�HW�DO��>����@ &3 &3 & 1& &3 & & &3

.UXJHU�H�6Q\PDQ�>����@ 1& 1& & 1& &3 & & &

/LQ�>����@ &3 1& & & &3 &3 &3 &3

.UXJHU�H�-RKQVRQ�>����@ &3 &3 & 1& &3 &3 &3 &3

+VLHK�HW�DO��>����@ 1& 1& & 1& &3 &3 &3 &3

3HH�H�.DQNDQKDOL�>����@ & & & 1& &3 &3 &3 &3

2OLYHLUD�H�3HGURQ�>����@ 1& 1& & & &3 &3 &3 &3

6HUQD�>����@ H�*DODWL�>����@ & &3 & & &3 & & &

)RQWH� $XWRULD�SUySULD�>����@

3RU�PHLR�GD�DQiOLVH�GD�SHVTXLVD�ELEOLRJUiILFD��GHVWDFDQGR�VH�R�TXDGUR�UHODFLRQDO�
DSUHVHQWDGR� SRU� 2OLYHLUD� HW� DO�� >����@�� SHUFHEH�VH� TXH� LQGLUHWDPHQWH�� RV� PRGHORV� GH�
PDWXULGDGH�OHYDP�HP�FRQVLGHUDomR�GLYHUVRV�IDWRUHV�GD�FRPSOH[LGDGH�VLVWrPLFD�SURSRVWD�
QR�FRQVWUXWR�GH�/LPD�HW�DO��>����@��SRUpP�QmR�GH�IRUPD�VLVWHPDWL]DGD��RX�VHMD��QmR�VmR�



FODUDPHQWH� HYLGHQFLDGDV� DV� GLPHQV}HV� RUJDQL]DFLRQDLV�� 3DUD� HQJOREDU� WRGRV� HVWHV�
IDWRUHV�HP�XP�PRGHOR�� p�HVVHQFLDO� D�FRPSUHHQVmR�GH�FRPR�HOHV� VmR�FDWHJRUL]DGRV��2�
TXDGUR���UHSHUFXWH�RV�DYDQoRV�GRV�PRGHORV�GH�PDWXULGDGH�QD�FRPSUHHQVmR�GR�FRQWH[WR�
FRPSOH[R�GDV�RUJDQL]Do}HV�H�p�SRVVtYHO�YHULILFDU�TXDLV�DV�GHILFLrQFLDV�H�QHFHVVLGDGHV�GH�
PHOKRULD�GH�FDGD�XP�GRV�SDGU}HV�

(P�VtQWHVH��SRGH�VH�SURPRYHU�D�DQiOLVH�LQWHUSUHWDWLYD�GH�PRGHORV�GH�PDWXULGDGH�
H�IHUUDPHQWDV�GH�DYDOLDomR�GH�*&��FRQVLGHUDQGR�RV�QtYHLV�GH�VDWLVIDomR�HP�WHUPRV�GDV�
GLPHQV}HV� GD� FRPSOH[LGDGH� VLVWrPLFD� RUJDQL]DFLRQDO�� $LQGD� TXH� QHQKXP� PRGHOR�
DYDOLDGR�WHQKD�FRQWHPSODGR�LQWHJUDOPHQWH�DV�GLPHQV}HV�DYDOLDGDV��R�TXH�LPSRUWD�QHVVH�
PRPHQWR� p� REVHUYDU� RV� IDWRUHV� RUJDQL]DFLRQDLV� H[LVWHQWHV� QD� SHUVSHFWLYD� VLVWrPLFD��
IDWRUHV� HVVHV� TXH� GHYHP� VHU� FRQVLGHUDGRV� DR� VH� DSOLFDU� *& QDV� SUiWLFDV� HVWUDWpJLFDV��
JHUHQFLDLV�H�RSHUDFLRQDLV�GDV�RUJDQL]Do}HV�

���&RQFOXVmR

$�SDUWLU�GRV�DFKDGRV�GD�SHVTXLVD�ELEOLRJUiILFD��DR�UHODFLRQDU�RV�SULQFLSDLV�PRGHORV�GH�
PDWXULGDGH�FRP�DV�GLPHQV}HV�GR�FRQVWUXWR�GH�YLVmR�PXOWLGLPHQVLRQDO�GD�FRPSOH[LGDGH�
VLVWrPLFD��XP�QRYR�DOHQWR�SRGH�VHU�DOFDQoDGR��WHQGR�HP�YLVWD�RV�SUHFHLWRV�UHODFLRQDLV��
FRQWH[WXDLV�� IXQFLRQDLV�� LQIRUPDFLRQDLV� H� SURFHVVXDLV� SUHVHQWHV� QR� kPELWR�
RUJDQL]DFLRQDO�

$� UHYLVmR� QDUUDWLYD� SURPRYLGD� QHVWD� SHVTXLVD� SHUPLWLX� UHYHODU� DVSHFWRV�
UHFRUUHQWHV�QRV�PRGHORV�GH�DYDOLDomR�GH�PDWXULGDGH�GH�*&��'HVWHV��D�YLVmR�KROtVWLFD�GD�
RUJDQL]DomR� SUHGRPLQD� TXDQGR� VH� EXVFD� XPD� DYDOLDomR� PDLV� FULWHULRVD� GD� UHDOLGDGH�
REVHUYDGD��$�YLVmR�KROtVWLFD�YHP�VHQGR�LQFRUSRUDGD�SURJUHVVLYDPHQWH�FRPR�FULWpULR�GH�
DYDOLDomR� GRV�PRGHORV� GH�PDWXULGDGH�PDLV� UHFHQWHV�� RX� VHMD��PHVPR�TXH� QmR� VHMD� GH�
IRUPD� VLVWHPDWL]DGD�� RV� PRGHORV� WrP� DEDQGRQDGR� D� YLVmR� FDUWHVLDQD� GH� DYDOLDU� DV�
RUJDQL]Do}HV��VXEVWLWXLQGR�D�SHOD�YLVmR�VLVWrPLFD��

$�SHUVSHFWLYD�LQWHUQD�GR�4XDGUR���p�FRQWHPSODGD�HP�WRGRV�RV�PRGHORV��SRUpP��
HP� UHODomR� j� SHUVSHFWLYD� H[WHUQD�� H[LVWHP� LQLFLDWLYDV� WtPLGDV� GH� DOJXQV� GHOHV��
&RQVLGHUDQGR� D� RUJDQL]DomR� FRPR� XPD� UHDOLGDGH� FRPSOH[D� H� JXLDGD� SRU�
UHODFLRQDPHQWRV�� R� IOX[R� GH� LQIRUPDomR� H� FRQKHFLPHQWR� LQHYLWDYHOPHQWH� DWLQJLUi� R�
DPELHQWH�H[WHUQR��1HVVH�FRQWH[WR��p�HVVHQFLDO�TXH�WDO�SHUVSHFWLYD�VHMD�FRQVLGHUDGD��

(P� UHODomR� DRV� KRUL]RQWHV� WHPSRUDLV�� QRWD�VH� TXH� RV� PRGHORV� FRQVLGHUDP� R�
DYDQoR� GD� RUJDQL]DomR� DWUDYpV� GRV� QtYHLV� GH� PDWXULGDGH� �TXH� OHYDUi� GHWHUPLQDGR�
WHPSR��� SRUpP�� QmR� IRL� DSUHVHQWDGD� HP� QHQKXP� GHOHV� D� QHFHVVLGDGH� HQIiWLFD� GR�
DOLQKDPHQWR�HVWUDWpJLFR�SDUD�R�HVWDEHOHFLPHQWR�GH�PHWDV�GH�FXUWR��PpGLR�H�ORQJR�SUD]R�

&RPR�WUDEDOKR�IXWXUR��VXJHUH�VH�TXH�R�PRGHOR�TXH�GHX�RULJHP�jV�GLPHQV}HV�GD�
FRPSOH[LGDGH� VLVWrPLFD�� DGRWDGD� QHVWH� DUWLJR�� VHMD� FRQVLGHUDGR� SDUD� D� HODERUDomR� GH�
XPD� IHUUDPHQWD� FRQWH[WXDO� GH� DYDOLDomR� GH� PDWXULGDGH� HP� *& QR� DPELHQWH�
RUJDQL]DFLRQDO�

'R�PHVPR�PRGR��D�HVWUXWXUDomR�GRV�VLVWHPDV�GH�LQIRUPDomR�HP�JHUDO�HQYROYH�D�
SHUFHSomR�GD� UHDOLGDGH� FRPSOH[D� H�PXOWLGLPHQVLRQDO� GDV� RUJDQL]Do}HV� SDUD� TXH� HVWDV�
DWLQMDP� GH� IRUPD� VDWLVIDWyULD� R� REMHWLYR� GH� FRQILJXUDU�VH� FRPR� DJHQWH� IDFLOLWDGRU� H�
LQWHJUDGRU�GDV�GLYHUVDV�GLPHQV}HV�TXH�FXOPLQDP�FRP�D�PDLRU�SURSHQVmR�HP�SURGX]LU��
FRPSDUWLOKDU�� VLVWHPDWL]DU� H� GLVVHPLQDU� R� FRQKHFLPHQWR�� 3URPRYHU GLVFXVVmR�
HQYROYHQGR� R� PRGHOR� XWLOL]DGR� FRPR� SDUkPHWUR� SDUD� D� DYDOLDomR� GH� PDWXULGDGH� HP�



FHQiULRV� FRPSOH[RV� H� D� HVWUXWXUDomR� GD� DQiOLVH� GRV� PRGHORV� GH� PDWXULGDGH� HP� *&��
FRQWULEXLULDP� SDUD� HQWHQGLPHQWR� GD� UHDOLGDGH� FRPSOH[D� GDV� RUJDQL]Do}HV�� SRGHQGR�
HPEDVDU�D�VLVWHPDWL]DomR�GD�LQIRUPDomR�QR�kPELWR�FRUSRUDWLYR�

5HIHUrQFLDV�%LEOLRJUiILFDV

&DVWUR�� *�� '�� �������� *HVWmR� GR� FRQKHFLPHQWR� HP ELEOLRWHFDV� XQLYHUVLWiULDV�� XP�
LQVWUXPHQWR�GH�GLDJQyVWLFR�

&KHFNODQG��3����������6\VWHPV�WKLQNLQJ��V\VWHPV�SUDFWLFH�

&KHQ��)���H�%XUVWHLQ��)����������$�G\QDPLF�PRGHO�RI�NQRZOHGJH�PDQDJHPHQW�IRU�KLJKHU�
HGXFDWLRQ� GHYHORSPHQW�� ,Q� ,QIRUPDWLRQ� 7HFKQRORJ\� %DVHG +LJKHU� (GXFDWLRQ� DQG�
7UDLQLQJ��������,7+(7
�����WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ��SS������������,(((�

&UX]�� &�� $�� �������� *HVWmR� (VWUDWpJLFD� GR� &RQKHFLPHQWR�� HVWXGR� H[SORUDWyULR� HP�
HPSUHVDV� LQVWDODGDV� QRV� SDUTXHV� WHFQROyJLFRV� GR� HVWDGR� GH� 6mR� 3DXOR� �'RFWRUDO�
GLVVHUWDWLRQ��8QLYHUVLGDGH�GH�6mR�3DXOR��

'HO�UH\�FDPRUUR�� )��0���5R\��5���:HJHQ��%��9�� H�6WHHOH��$� ��������$� IUDPHZRUN� WR�
FUHDWH�NH\�SHUIRUPDQFH�LQGLFDWRUV�IRU�NQRZOHGJH�PDQDJHPHQW�VROXWLRQV�� -RXUQDO�RV
.QRZOHGJH�0DQDJHPHQW��YRO��������SS��������

'DYHQSRUW��7��H�3UXVDN�/�� ��������&RQKHFLPHQWR�(PSUHVDULDO��&RPR�DV�2UJDQL]Do}HV�
*HUHQFLDP�R�VHX�&DSLWDO�,QWHOHFWXDO��5LR�GH�-DQHLUR��&DPSXV�����HG�

'UXFNHU��3��)����������5XPR�j�QRYD�RUJDQL]DomR��+(66(/%(,1��)UDQFHV��������

(KPV��.��H�/DQJHQ��0�� ������� +ROLVWLF GHYHORSPHQW�RI�NQRZOHGJH�PDQDJHPHQW�ZLWK�
.000��6LHPHQV�$*��$OHPDQKD�

*DODWL��)����������$W�ZKDW�OHYHO�LV�\RXU�RUJDQL]DWLRQ�PDQDJLQJ�NQRZOHGJH" 0HDVXULQJ�
%XVLQHVV�([FHOOHQFH���������������

*KDUDMHGDJKL��-����������6\VWHPV�WKLQNLQJ��0DQDJLQJ�FKDRV�DQG�FRPSOH[LW\��$�SODWIRUP�
IRU�GHVLJQLQJ�EXVLQHVV�DUFKLWHFWXUH��(OVHYLHU�

*ROGRQL��9�� �������� ,QGLFDGRUHV�SDUD�DYDOLDomR�GD�JHVWmR�GR�FRQKHFLPHQWR��R�FDVR�GH�
HPSUHVDV�GH�GHVHQYROYLPHQWR�GH� VRIWZDUH� �0DVWHU
V� WKHVLV��3RQWLItFLD�8QLYHUVLGDGH�
&DWyOLFD�GR�5LR�*UDQGH�GR�6XO��

*RQoDOR�� &�� 5��� -XQJHV�� )�� 0�� H� %RUJHV�� 0�� /�� �������� $YDOLDomR� GD� JHVWmR� GR�
FRQKHFLPHQWR�� PRGHORV� GH� PHQVXUDomR�� (QFRQWUR� 1DFLRQDO� GH� (QJHQKDULD� GH�
3URGXomR��6mR�&DUORV��$QDLV�6mR�&DUORV��$%(352��S����

+DUWRQR�� %��� 5DPDGKDQL�� 9�� 6��� 5DWQDGLOOD�� <��� ,QGDUWL�� 1�� H� &KDL�� .�� +�� ��������
.QRZOHGJH�PDQDJHPHQW�PDWXULW\� DQG� RUJDQL]DWLRQDO� SHUIRUPDQFH� LQ� SURMHFW�EDVHG�
RUJDQL]DWLRQV�� ,QLWLDO� HYLGHQFH� IURP� ,QGRQHVLD�� ,Q� ,QGXVWULDO� (QJLQHHULQJ� DQG�
(QJLQHHULQJ�0DQDJHPHQW��,((0��������,(((�,QWHUQDWLRQDO &RQIHUHQFH�RQ��SS������
������,(((�

+HHUGW��$��3��6����������&RPSHWrQFLDV�HVVHQFLDLV�GRV�FRRUGHQDGRUHV�GH�FXUVR�HP�XPD�
LQVWLWXLomR�GH�HQVLQR�VXSHULRU�

+RRII��%��9��'�� H�+X\VPDQ��0�� ��������0DQDJLQJ�NQRZOHGJH�VKDULQJ��(PHUJHQW�DQG�
HQJLQHHULQJ�DSSURDFKHV��,QIRUPDWLRQ�	�0DQDJHPHQW��YRO���������SS������



+VLHK��3�� -���/LQ��%��H�/LQ��&�� ��������7KH�FRQVWUXFWLRQ�DQG�DSSOLFDWLRQ�RI�NQRZOHGJH�
QDYLJDWRU� PRGHO� �.10���� $Q� HYDOXDWLRQ� RI� NQRZOHGJH� PDQDJHPHQW� PDWXULW\��
([SHUW�6\VWHPV�ZLWK�$SSOLFDWLRQV�������������������

-DVLPXGGLQ��6��0����������([SORULQJ�NQRZOHGJH�WUDQVIHU�PHFKDQLVPV��WKH�FDVH�RI�D�8.�
EDVHG� JURXS� ZLWKLQ� D� KLJK�WHFK� JOREDO� FRUSRUDWLRQ�� ,QWHUQDWLRQDO� -RXUQDO� RI�
,QIRUPDWLRQ�0DQDJHPHQW��YRO��������SS����������

-RKQVRQ��*���6FKROHV��.��H�:KLWWLQJWRQ��5����������([SORUDQGR�D�HVWUDWpJLD�FRUSRUDWLYD��
WH[WR�H�FDVRV��%RRNPDQ�(GLWRUD�

-LXOLQJ�� ;��� -LDQNDQJ�� :�� H� +RQJMLDQJ�� <�� ������� 2FWREHU��� 6WXG\� RQ� PDWXULW\� OHYHO�
WUDQVLWLRQ� PHFKDQLVP� RI� NQRZOHGJH� PDQDJHPHQW�� ,Q� ,QIRUPDWLRQ� 0DQDJHPHQW��
,QQRYDWLRQ� 0DQDJHPHQW� DQG� ,QGXVWULDO� (QJLQHHULQJ� �,&,,,��� ����� ,QWHUQDWLRQDO�
&RQIHUHQFH�RQ��9RO�����SS������������,(((�

-RQHV�� 3�� 0�� �������� &ROODERUDWLYH� NQRZOHGJH� PDQDJHPHQW�� VRFLDO� QHWZRUNV�� DQG�
RUJDQL]DWLRQDO� OHDUQLQJ��6\VWHPV��6RFLDO�DQG� ,QWHUQDWLRQDOL]DWLRQ�'HVLJQ�$VSHFWV�RI�
+XPDQ�&RPSXWHU�,QWHUDFWLRQ�������������

.UDHPHU��5���GH�6i�)UHLUH��3���GH�6RX]D��-��$��H�'DQGROLQL��*��$����������0DWXULGDGH�GH�
*HVWmR� GR� &RQKHFLPHQWR�� 8PD� 5HYLVmR� 6LVWHPiWLFD� GD� /LWHUDWXUD� SDUD� $SRLDU� R�
'HVHQYROYLPHQWR� GH� 1RYRV� 0RGHORV� GH� $YDOLDomR�� 3HUVSHFWLYDV� HP� *HVWmR� 	�
&RQKHFLPHQWR��������������

.UXJHU��&��-��H�-RKQVRQ��5��'����������3ULQFLSOHV�LQ�NQRZOHGJH�PDQDJHPHQW�PDWXULW\��$
6RXWK�$IULFDQ�SHUVSHFWLYH��-RXUQDO�RI�.QRZOHGJH�0DQDJHPHQW�����������������

.UXJHU�� &�� -�� H� 6Q\PDQ�� 0�� 0�� 0�� �������� *XLGHOLQHV� IRU� DVVHVVLQJ� WKH� NQRZOHGJH�
PDQDJHPHQW� PDWXULW\� RI� RUJDQL]DWLRQV�� 6RXWK� $IULFDQ� -RXUQDO� RI� ,QIRUPDWLRQ�
0DQDJHPHQW��YRO��������SS��������

.XONDUQL�� 8��� 5DYLGUDQ�� 6�� H� )UHH]H�� 5�� �������� $� NQRZOHGJH� PDQDJHPHQW� VXFFHVV�
PRGHO�� 7KHRUHWLFDO� GHYHORSPHQW� DQG� HPSLULFDO� YDOLGDWLRQ�� -RXUQDO� RI�0DQDJHPHQW�
,QIRUPDWLRQ�6\VWHPV��YRO���������SS����������

.XULDNRVH��.��.���5DM��%���6DW\D�0XUW\��6��$��9��H�6ZDPLQDWKDQ��3����������.QRZOHGJH�
PDQDJHPHQW� PDWXULW\� PRGHOV±D� PRUSKRORJLFDO� DQDO\VLV�� -RXUQDO� RI� .QRZOHGJH�
0DQDJHPHQW�3UDFWLFH��������������

/HH�� -�� +�� H� .LP�� <�� *�� �������� $� VWDJH� PRGHO� RI� RUJDQL]DWLRQDO� NQRZOHGJH�
PDQDJHPHQW��D�ODWHQW�FRQWHQW�DQDO\VLV��([SHUW�6\VWHPV�ZLWK�$SSOLFDWLRQV��YRO���������
SS����������

/LPD�� (�� $�� �������� 3ODWDIRUPDV� GH� '79�� ,PSDFWRV� GD� &RQYHUJrQFLD� 'LJLWDO��
0RQRJUDILD� GH�(VSHFLDOL]DomR� HP�7HOHFRPXQLFDo}HV��(VFROD� GH�(QJHQKDULD��8)*��
*RLkQLD�*2�

/LPD�� (��$��'�� �������� )DFWRUHV� KDELOLWDGRUHV� GH� JHVWmR� GR� FRQKHFLPHQWR�� HVWXGR� GH�
FDVR�QR�6HFWRU�GH�(GXFDomR�6XSHULRU�EUDVLOHLUR��'RFWRUDO�GLVVHUWDWLRQ��

/LPD��(��$���0ROLQDUR��/��)���*DUURVVLQL��'��)��H�6RDUHV��&��0����������&RPSOH[LGDGH�
6LVWrPLFD��8PD�3URSRVWD�GH�&RQVWUXWR�GH�9LVmR�0XOWLGLPHQVLRQDO�

/LQ��+�)����������$�VWDJH�PRGHO�RI�NQRZOHGJH�PDQDJHPHQW��DQ�HPSLULFDO�LQYHVWLJDWLRQ�
RI�SURFHVV�DQG�HIIHFWLYHQHVV��-RXUQDO�RI�,QIRUPDWLRQ�6FLHQFH��YRO���������SS����������



/LQ�� &��� :X�� -�� &�� H� <HQ�� '�� &�� �������� ([SORULQJ� EDUULHUV� WR� NQRZOHGJH� IORZ� DW�
GLIIHUHQW� NQRZOHGJH� PDQDJHPHQW� PDWXULW\� VWDJHV�� ,QIRUPDWLRQ� 	� 0DQDJHPHQW��
�������������

/RGL��-��%��������� +LVWyULD�GD�$GPLQLVWUDomR������6mR�3DXOR��3LRQHLUD�

/XFKHVL�� (�� 6�� )�� �������� *HVWmR� GR� FRQKHFLPHQWR� QDV� RUJDQL]Do}HV�� &RPSDQKLD� GH�
(QJHQKDULD�GH�7UiIHJR�GH�6mR�3DXOR��&(7���1RWDV�7pFQLFDV��17�������

0HKWD�� 1��� 2VZDOG�� 6�� H� 0HKWD�� $�� �������� ,QIRV\V� 7HFKQRORJLHV�� LPSURYLQJ�
RUJDQL]DWLRQDO�NQRZOHGJH�IORZV��-RXUQDO�RI�,QIRUPDWLRQ�7HFKQRORJ\�����������������

0RUDHV�� 0�� &�� H� 9DOHQWH�� -�� $�� �������� &RPR� SHVTXLVDU� HP� HGXFDomR� D� SDUWLU� GD�
FRPSOH[LGDGH�H�GD�WUDQVGLVFLSOLQDULGDGH��6mR�3DXOR��3DXOXV�

0RULQ��(�� �������� ,QWURGXomR�$R�3HQVDPHQWR�&RPSOH[R��6XOLQD��3RUWR $OHJUH��56�����
(G�

1DWDOH��&��+��&���1HYHV�� -��7��5�� H�&DUYDOKR��5��%�� ��������0DWXULGDGH� HP�JHVWmR�GR�
FRQKHFLPHQWR�� DQiOLVH� GDV� SHUFHSo}HV� GRV� JHVWRUHV� GH� XPD� JUDQGH� HPSUHVD� GH�
FRQVWUXomR�FLYLO��,QIRUPDomR�	�,QIRUPDomR�����������������

1DYHV�� )�� /���0DIUD�� /�� $�� 6���*RPHV��0��$��2�� H�$PkQFLR�� 5�� �������� 'LDJQyVWLFR�
RUJDQL]DFLRQDO� SDUWLFLSDWLYR�� SRWHQFLDLV� H� OLPLWHV� QD� DQiOLVH� GH� RUJDQL]Do}HV��
2UJDQL]Do}HV�	�6RFLHGDGH���������������

2OLYHLUD��0���3HGURQ��&���5RPmR��0��H�%HFNHU��*�� ��������3URSRVWD�GH�XP�PRGHOR�GH�
PDWXULGDGH�SDUD�*HVWmR�GR�&RQKHFLPHQWR��.0���5HYLVWD�3RUWXJXHVD�H�%UDVLOHLUD�GH�
*HVWmR���������������

2OLYHLUD�� 0�� H� 3HGURQ�� &�� '�� ������� 6HSWHPEHU��� 0DWXULW\� 0RGHO� IRU� .QRZOHGJH�
0DQDJHPHQW� DQG� 6WUDWHJLF� %HQHILWV�� ,Q� (XURSHDQ� &RQIHUHQFH� RQ� .QRZOHGJH�
0DQDJHPHQW��9RO�����S��������$FDGHPLF�&RQIHUHQFHV�,QWHUQDWLRQDO�/LPLWHG�

2OLYHLUD��0���3HGURQ��&��'���1RGDUL��)��H�5LEHLUR��5����������.QRZOHGJH�PDQDJHPHQW�LQ�
VPDOO�DQG�PLFUR�HQWHUSULVHV��DSSO\LQJ�D�PDWXULW\�PRGHO��,Q�(XURSHDQ�&RQIHUHQFH�RQ�
.QRZOHGJH� 0DQDJHPHQW� �9RO�� ��� S�� ������ $FDGHPLF� &RQIHUHQFHV� ,QWHUQDWLRQDO�
/LPLWHG�

3DXO]HQ��2���'RXPL��0��� 3HUF�� 3�� H�&HUHLMR�5RLEDV��$�� ��������$�PDWXULW\�PRGHO� IRU�
TXDOLW\�LPSURYHPHQW�LQ�NQRZOHGJH�PDQDJHPHQW��$&,6�3URFHHGLQJV�

3HH��/��*��H�.DQNDQKDOOL��$����������$�PRGHO�RI�RUJDQLVDWLRQDO�NQRZOHGJH�PDQDJHPHQW�
PDWXULW\� EDVHG� RQ� SHRSOH�� SURFHVV�� DQG� WHFKQRORJ\�� -RXUQDO� RI� ,QIRUPDWLRQ� 	�
.QRZOHGJH�0DQDJHPHQW���������������

3pUH]�� -��(��$�� ��������$VVRFLDWLRQV� EHWZHHQ� WKH�PDWXULW\� RI� NQRZOHGJH�PDQDJHPHQW�
DQG� LQQRYDWLYH� SHUIRUPDQFH�� RUJDQL]DWLRQ� DQG� SHRSOH�� DQG� LQWHUSUHWDWLRQ�� 5HYLVWD�
/DVDOOLVWD�GH�,QYHVWLJDFLyQ��������������

3HUURWWL�� (�� �������� (VWUXWXUD� 2UJDQL]DFLRQDO� H� *HVWmR� GR� &RQKHFLPHQWR�� 7HVH� GH�
0HVWUDGR�HP�$GPLQLVWUDomR��863��6mR�3DXOR�63�

5DXQLDU��5���5DZVNL��*�� H�0HDFKDP�� -�� �������� &ROOHFWLYH�$PELWLRQ��&UHDWLYH�&KDRV��
,QIRUPDWLRQ� 5HGXQGDQF\�� DQG� 6KDUHG� .QRZOHGJH� LQ� ,QWHJUDWHG� 3URGXFW�
'HYHORSPHQW±&DVH�6WXG\��-RXUQDO�RI�,QIRUPDWLRQ�	�.QRZOHGJH�0DQDJHPHQW���������
������



5RWKHU�� (�� 7�� �������� 5HYLVmR� VLVWHPiWLFD� ;� UHYLVmR� QDUUDWLYD�� $FWD� SDXOLVWD� GH�
HQIHUPDJHP���������Y�YL�

5RELQVRQ��+��6���$QXPED��&��-���&DUULOOR��3��0��H�$O�*KDVVDQL��$� 0����������67(36��D�
NQRZOHGJH� PDQDJHPHQW� PDWXULW\� URDGPDS� IRU� FRUSRUDWH� VXVWDLQDELOLW\�� %XVLQHVV�
3URFHVV�0DQDJHPHQW�-RXUQDO��YRO���������SS����������

5XPPOHU��*��$���	�%UDFKH��$��3����������0HOKRUHV�GHVHPSHQKRV�GDV�HPSUHVDV�

6DORMlUYL��6���)XUX��3��H�6YHLE\��.��(�� ��������.QRZOHGJH�PDQDJHPHQW�DQG�JURZWK� LQ�
)LQQLVK�60(V��-RXUQDO�RI�NQRZOHGJH�PDQDJHPHQW����������������

6HQJH�� 3��0�� �������� $� TXLQWD� GLVFLSOLQD�� DUWH� H� SUiWLFD� GD� RUJDQL]DomR� TXH� DSUHQGH��
%HVW�6HOOHU�

6HUQD�� (�� �������� 0DWXULW\� PRGHO� RI� .QRZOHGJH� 0DQDJHPHQW� LQ� WKH� LQWHUSUHWDWLYLVW�
SHUVSHFWLYH��,QWHUQDWLRQDO�-RXUQDO�RI�,QIRUPDWLRQ�0DQDJHPHQW�����������������

6PLWK��.��*���0LWFKHOO��7��5��H�6XPPHU��&��(����������7RS�OHYHO�PDQDJHPHQW�SULRULWLHV�
LQ�GLIIHUHQW�VWDJHV�RI�WKH�RUJDQL]DWLRQDO�OLIH�F\FOH��$FDGHP\�RI�0DQDJHPHQW�-RXUQDO��
YRO���������SS����������

6XMDQRYD�� -��� *DEULV�� 3��� /LFNR�� 0��� 3DYOHQGD�� 3�� H� 6WDVLDN�%HWOHMHZVND�� 5�� ��������
$VSHFWV�RI�NQRZOHGJH�PDQDJHPHQW� LQ�6ORYDN� LQGXVWULDO�HQWHUSULVHV�� ,Q�3URFHHGLQJV�
RI� WKH� ��WK�(XURSHDQ�&RQIHUHQFH� RQ�.QRZOHGJH�0DQDJHPHQW� �9RO�� ���� SS�� �����
������

6XMDQRYD��-���&DJDQRYD��'��H�6RRV��/����������,QQRYDWLRQ��NQRZOHGJH�DQG�PXOWLFXOWXUDO�
PDQDJHPHQW�LQIOXHQFH�RQ�LQWHOOHFWXDO�FDSLWDO�LQ�LQGXVWULDO�HQWHUSULVHV��7XUNLVK�2QOLQH�
-RXUQDO�RI�(GXFDWLRQDO�7HFKQRORJ\��Y��������S����������

7HUUD��-��&��&����������*HVWmR�GR�FRQKHFLPHQWR��R�JUDQGH�GHVDILR�HPSUHVDULDO�

7HDK��+��<��� 3HH�� /��*�� H�.DQNDQKDOOL��$�� ��������'HYHORSPHQW� DQG� DSSOLFDWLRQ� RI� D�
JHQHUDO�NQRZOHGJH�PDQDJHPHQW�PDWXULW\�PRGHO��7HQWK�3DFLILF�$VLD�&RQIHUHQFH�RQ�
,QIRUPDWLRQ�6\VWHPV�

7ULJR��0��5���9DVFRQFHORV��-��%���&DPHOR��&��H�4XRQLDP��/����������$�RUJDQL]DomR�HP�
FRPXQLGDGHV�GH�SUiWLFD�FRP�R�REMHWLYR�GH�IDFLOLWDU�D�LPSOHPHQWDomR�GR�SODQHMDPHQWR�
HVWUDWpJLFR�QXPD�,QVWLWXLomR�GR�(QVLQR�6XSHULRU�

9DQ�GH�YHP� $�� +�� H� 3RROH�� 0�� 6�� �������� ([SODLQLQJ� GHYHORSPHQW� DQG� FKDQJH� LQ�
RUJDQL]DWLRQV��$FDGHP\�RI�0DQDJHPHQW�5HYLHZ��YRO���������SS����������

:KHDWOH\��0��-����������/LGHUDQoD�H�D�QRYD�FLrQFLD��(GLWRUD�&XOWUL[�


