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(VWH� WUDEDMR� IXH� UHDOL]DGR� XWLOL]DQGR� OD� KHUUDPLHQWD� GH� SURJUDPDFLyQ� 0$7/$%� FRQ�
VLPXODFLyQ� HQ� 6,08/,1.� � SDUD� GHWHUPLQDU� SDUiPHWURV� � FRPR� LQGXFWDQFLD� SURSLD� GH�
IDVH��FRUULHQWH�GH�IDVH��\�WRUTXH�GH�IDVH�SDUD�FDUDFWHUL]DU�D�XQ�PRWRU�GH�UHOXFWDQFLD����
SRORV�HQ�HVWDWRU�\���SRORV�HQ�HO�URWRU���
�
&RQ�EDVH�HQ�OD�WHRUtD�JHQHUDO�\�EiVLFD�GH�PiTXLQDV�HOpFWULFDV�URWDWLYDV��VH�SODQWHD�HO�
HVWXGLR� GH� ORV� PRWRUHV� GH� UHOXFWDQFLD� DFFLRQDGRV� SRU� FRQPXWDFLyQ�� FRQ� HOOR� VH�
GHWHUPLQy� ODV� HFXDFLRQHV� GLIHUHQFLDOHV� JHQHUDOHV� SURSLDV� GHO� FLUFXLWR� HOpFWULFR�� TXH�
SHUPLWHQ�HVWXGLDU�GLUHFWDPHQWH�ODV�UHVSXHVWDV�WHPSRUDOHV��
(O�SUHVHQWH�WUDEDMR�PXHVWUD�OD�VLPXODFLyQ�GHO�PRWRU�GH�UHOXFWDQFLD�FRQ�FDUDFWHUtVWLFDV�
OLQHDOHV�D�SDUWLU�GHO�PRGHOR�HVWDEOHFLGR�\�FRQVLGHUD�HO�RPLWLU�DOJXQRV�SDUiPHWURV�FRPR�
HV�HO�FDVR�GH�OD�LQGXFWDQFLD�PXWXD�HQWUH�IDVHV��DGHPiV�GH�FRQVLGHUDU�OLQHDO�HO�IOXMR�HQ�
HO� HQWUHKLHUUR� GH� OD� PiTXLQD�� SHUR� VLHPSUH� WRPDQGR� HQ� FXHQWD� ORV� SDUiPHWURV�
IXQGDPHQWDOHV� FRPR� HV� HO� FDVR� GH� OD� UHVLVWHQFLD� GH� IDVH�� LQHUFLD�� YROWDMH� GH�
DOLPHQWDFLyQ�� HQWUH� RWURV�� TXH� FRPR� KHPRV� YLVWR� QRV� EULQGD� DSUR[LPDFLRQHV� PX\�
EXHQDV�TXH�HVSHUiEDPRV�HQ�XQ�SULQFLSLR�GH�OD�UHDOL]DFLyQ�GHO�WHPD��
(Q�HVWH�FDVR�VH�XWLOL]y�FRQ�HO�SURJUDPD�0$7/$%�YHU�����\�6,08/,1.�YHU������HO�FXDO�
HQ� OD� IDFXOWDG� GH� LQJHQLHUtD� KD� SUREDGR� VHU� SLH]D� IXQGDPHQWDO� SDUD� HO� GHVDUUROOR� \�
DQiOLVLV�GH�VLVWHPDV�GLQiPLFRV��
/RV�SURJUDPDV�XWLOL]DGRV�SDUD� OD�VLPXODFLyQ�VH�HQFXHQWUDQ�GHELGDPHQWH�FRPHQWDGRV�
SDUD�VX�IiFLO�FRPSUHQVLyQ��DGHPiV�GHO�GLDJUDPD�GH�EORTXHV�GH�OD�VLPXODFLyQ�TXH�QRV�
EULQGD�XQD�LGHD�JHQHUDO�\�VHQFLOOD�GH�VX�IXQFLRQDPLHQWR��
�
6L�ELHQ�HO�PRWLYR�RULJLQDO�GH�HVWH�GHVDUUROOR�IXH�HO�GH�GLVSRQHU�GH�XQD�KHUUDPLHQWD�SDUD�
ILQHV� GLGiFWLFRV�� VX� SRWHQFLDOLGDG� OR� KDFH� SHUIHFWDPHQWH� DSOLFDEOH� SDUD� VLVWHPDV�
SURGXFWLYRV�\�GH�GLVHxR��GRQGH�QR�VH�MXVWLILFDUtD�HO�HPSOHR�GH�SURJUDPDV�FRPHUFLDOHV�
GH� PXFKD� PD\RU� HQYHUJDGXUD�� TXH� UHFDUJDUtDQ� FRQVLGHUDEOHPHQWH� HO� DVSHFWR�
HFRQyPLFR�GHO�HVWXGLR�GHO�WHPD��
�
�
�
�
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8QD�GH�ODV�SULQFLSDOHV�YHQWDMDV�TXH�SUHVHQWD�HO�PRWRU�GH�UHOXFWDQFLD��HV�VX�EDMR�FRVWR�
GH� FRQVWUXFFLyQ�� GHELGR� D� VX� HVWUXFWXUD� VLPSOH�� OD� FXDO� FRQVWD� GH� GHYDQDGRV�
VRODPHQWH�HQ�HO�HVWDWRU��DGHPiV�GH�VHU�XQD�PiTXLQD�HOpFWULFD�PX\�FRQILDEOH��GHELGR�D�
TXH� FDGD� IDVH� GHO� PRWRU� VH� HQFXHQWUD� ItVLFD�� HOpFWULFD� \� PDJQpWLFDPHQWH�
LQGHSHQGLHQWH��(VWR�QRV�OOHYD��D�SHQVDU�TXH�VL�DOJXQD�IDVH�GHO�PRWRU�OOHJDVH�D�IDOODU��OD�
PiTXLQD� QR� GHMDUi� GH� IXQFLRQDU� �SHUR� VX� UHQGLPLHQWR� GLVPLQXLUtD��� HVWR� HV� PX\�
LPSRUWDQWH�\�DWUDFWLYR�SDUD�VLVWHPDV�TXH�QHFHVLWDQ�XQD�DOWD�FRQILDELOLGDG�HQ�HO�SURFHVR�
TXH�HIHFW~DQ��
�
&RPR�VH�FRPHWD�HQ�XQ�SULQFLSLR�� VH�REWXYR� ODV� UHVSXHVWDV� WHPSRUDOHV�GHO�PRWRU�GH�
UHOXFWDQFLD� FRQPXWDGD�� TXH� FDUDFWHUL]DQ� D� GLFKR� PRWRU�� ODV� UHVSXHVWDV� REWHQLGDV�
HVWiQ� HQ� XQ� UDQJR� GH� YDORUHV� UHDOHV�� DGHPiV� IXHURQ� VRPHWLGRV� D� GLYHUVDV�
FRPSDUDFLRQHV� FRQ� RWURV� PRGHORV� GH� VLPXODFLyQ�� \� HO� UHVXOWDGR� IXH� XQD� VLPLOLWXG�
DVRPEURVD��HVWR�WRPDQGR�HQ�FXHQWD�TXH�QRVRWURV�UHDOL]DPRV�XQD�VLPXODFLyQ�FRQ�XQ�
PRGHOR� OLQHDO�� \� ODV� GHPiV� VLPXODFLRQHV� WRPDQ� HQ� FXHQWD� XQD� VHULH� GH� SDUiPHWURV�
PDV�FRPSOHWD�\�FRPSOHMD����
�
$O� WHQHU� ODV� UHVSXHVWDV� WHPSRUDOHV�GHO�PRWRU�GH� UHOXFWDQFLD�� SXGLPRV�FDUDFWHUL]DU�DO�
PRGHOR�GHO�PRWRU�VLPXODGR��FRQ�OR�DQWHULRU�SXGLPRV�FRPSDUDU�HVWH�PRWRU�FRQ�RWURV�GH�
WHFQRORJtDV�GLYHUVDV�� VLPLODUHV�FDUDFWHUtVWLFDV� \�PLVPDV�GLPHQVLRQHV�� UHVXOWDQGR�VHU�
ORV� PRWRUHV� GH� UHOXFWDQFLD� DFFLRQDGRV� SRU� FRQPXWDFLyQ� XQD� PiTXLQD� HOpFWULFD�
DWUDFWLYD�SRU�HO�DKRUUR�GH�HQHUJtD�HOpFWULFD�TXH�SUHVHQWD��
ORV�UHVXOWDGRV�PiV�LPSRUWDQWHV�REWHQLGRV�VRQ��
�
9� $KRUUR�GH�HQHUJtD�HOpFWULFD�GHO������EDViQGRVH�HQ�FRQVXPRV�SURPHGLRV��
9� $KRUUR�HFRQyPLFR�HQ� OD�FRQVWUXFFLyQ�GH�HVWRV�PRWRUHV�GHO� �����FRQ� UHVSHFWR�D�

RWUDV�WHFQRORJtDV�XWLOL]DGDV�DFWXDOPHQWH��
�
(V� LPSRUWDQWH�PHQFLRQDU�TXH�HO�SULPHU�SDVR�HQ�HO�HVWXGLR�GH�PRWRUHV�GH�UHOXFWDQFLD�
FRQPXWDGD�HVWD�GDGR��HVSHUR�TXH�HQ�XQ�IXWXUR�QR�PX\�OHMDQR��HVWXGLDQWHV�\�JUXSRV�GH�
LQYHVWLJDFLyQ��GHVDUUROOHQ�WHPDV�EDVDGRV�HQ�HVWH�WUDEDMR�R�UHODFLRQDGRV�FRQ�HVWH��
6DEHPRV�TXH�HO�HVWXGLR�GH�ORV�PRWRUHV�GH�UHOXFWDQFLD�FRQPXWDGD�HV�PX\�DPSOLR��HQ�
HO�iUHD�GH�FRQWURO�SULQFLSDOPHQWH��\�HVSHUR�TXH�HVWH�WHPD�VHD�HO�FDPLQR�SDUD�DEULU�XQ�
HVSDFLR�HQ�ODV�IXWXUDV�OtQHDV�GH�LQYHVWLJDFLyQ��
�
�
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�
&RPSUREDU� TXH� ORV� 0RWRUHV� GH� 5HOXFWDQFLD� $FFLRQDGRV� SRU�
&RQPXWDFLyQ� �05$&�� VRQ� GH� EDMR� FRQVXPR� GH� HQHUJtD� HOpFWULFD�� D�
SDUWLU�GH�VX�FDUDFWHUL]DFLyQ�EDVDGD�HQ�XQ�PRGHOR�GH�VLPXODFLyQ�GLJLWDO��
�
�
�
2EMHWLYRV�3DUWLFXODUHV��
�
�
9� &RQRFHU� ODV� FDUDFWHUtVWLFDV� ItVLFDV� \� PDWHPiWLFDV� GHO� PRWRU� GH� UHOXFWDQFLD� SDUD�

FRQRFHU�ODV�YHQWDMDV�\�GHVYHQWDMDV�TXH�QRV�SXHGH�RIUHFHU��
�
9� 5HDOL]DU� XQR� GH� ORV� SULPHURV� HVWXGLRV� VREUH� PRWRUHV� GH� UHOXFWDQFLD� EDVDGR� HQ�

SURJUDPDFLyQ�HQ�0$7/$%�6,08/,1.��
�
9� &RQRFHU� ODV� UHVSXHVWDV� WHPSRUDOHV� GHULYDGDV� GH� OD� VLPXODFLyQ� GLQiPLFD� EDVDGD� HQ�

0$7/$%�6,08/,1.�� FRPR�HV� HO� FDVR� GH� OD� FRUULHQWH�� LQGXFWDQFLD� \� WRUTXH� GH� IDVH��
DGHPiV�GH�OD�YHORFLGDG�\�HO�YRWDMH�GH�DOLPHQWDFLyQ�GHO�PRWRU��

�
9� &RQRFHU� HO� DKRUUR� GH� HQHUJtD� TXH� ORV� PRWRUHV� GH� UHOXFWDQFLD� WLHQHQ� VREUH� RWUDV�

WHFQRORJtDV�GH�FDUDFWHUtVWLFDV�VLPLODUHV�GH�LJXDOHV�GLPHQVLRQHV��
�
9� 3UHVHQWDU�HQ�IRUPD�GLGiFWLFD�WRGRV�ORV�FRQRFLPLHQWRV�SUHVHQWDGRV��HVWR�FRQ�HO�ILQ�GH�

WHQHU�XQD�IiFLO�FRPSUHQVLyQ�SRU�SDUWH�GH�OD�JHQWH�TXH�FRQVXOWH�HVWD�REUD��
(VWD� IRUPD�GLGiFWLFD�� VHUi�HQ�EDVH�D�XQ�&'�520�TXH�FRQWLHQH� OD�SURJUDPDFLyQ�HQ�
0$7/$%� \� OD� VLPXODFLyQ� KHFKD� HQ� 6,08/,1.�� DGHPiV� GH� SURJUDPDV� KHFKRV� SRU�
LQYHVWLJDGRUHV�GHGLFDGRV�DO�iUHD�GH�HVWXGLR�GH�ORV�PRWRUHV�GH�UHOXFWDQFLD��VH�DQH[DQ�
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�
��

DGHPiV� PDQXDOHV� GH� 0$7/$%�6,08/,1.� TXH� D\XGDUDQ� D� FRPSUHQGHU� PHMRU� OR�
UHDOL]DGR�HQ�HVWH�WUDEDMR�GH�WHVLV��
�

9� &RQRFHU� ORV� DYDQFHV� TXH� ORV� PRWRUHV� GH� UHOXFWDQFLD� WLHQH� KDVWD� OD� IHFKD� \� SRGHU�
VDEHU�R�LQIHULU��HO�LPSDFWR�TXH�HVWRV�PRWRUHV�QRV�EULQGDUiQ�HQ�XQ�WLHPSR�QR�PX\�ODUJR��

�

9� $SHUWXUD�\�FRQRFLPLHQWR�GH�IXWXUDV�OtQHDV�GH�LQYHVWLJDFLyQ��TXH�DSRUWHQ�\�VLUYDQ�SDUD�
IRUPDU�XQ�FDPLQR�ILUPH�HQ�HO�GHVDUUROOR�\�HVWXGLR�GH�ORV�PRWRUHV�GH�UHOXFWDQFLD��

�
�
�
�
�
+,327(6,6��
�

9� /RV�PRWRUHV�GH� UHOXFWDQFLD�DFFLRQDGRV�SRU�FRQPXWDFLyQ�VRQ�PiTXLQDV�HOpFWULFDV�GH�
EDMR�FRQVXPR�HQHUJpWLFR��

9� /RV�PRWRUHV�GH�UHOXFWDQFLD�DFFLRQDGRV�SRU�FRQPXWDFLyQ�VRQ�PiTXLQDV�HOpFWULFDV�TXH�
SUHVHQWDQ� XQD� DWUDFWLYD� HILFLHQFLD� FRQ� UHVSHFWR� D� RWUDV� WHFQRORJtDV� XWLOL]DGDV�
DFWXDOPHQWH��

9� /RV�PRWRUHV�GH�UHOXFWDQFLD�DFFLRQDGRV�SRU�FRQPXWDFLyQ�SUHVHQWDQ�XQD�VHQFLOOD�IRUPD�
GH�FRQVWUXFFLyQ�TXH�UHGXQGD�HQ�XQ�EDMR�FRVWR�WDQWR�FRQVWUXFWLYR�FRPR�RSHUDWLYR��

9� (VWD� GLYLVLyQ� GH� PiTXLQDV� HOpFWULFDV� VH� HQFXHQWUD� DFWXDOPHQWH� HQ� GHVDUUROOR� HQ�
QXHVWUR�SDtV��DGHPiV�GH�RWURV�FHQWURV�GH�GHVDUUROOR�H�LQYHVWLJDFLyQ�LQWHUQDFLRQDOHV��

�
�
�
�
�
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�
�
(Q� HVWH� FDStWXOR�� KDUHPRV� UHIHUHQFLD� D� OD� XELFDFLyQ� TXH� ORV� PRWRUHV� GH� UHOXFWDQFLD�
DFFLRQDGRV� SRU� FRQPXWDFLyQ� �05$&�� WLHQHQ� GHQWUR� GH� ODV� PiTXLQDV� HOpFWULFDV�� (Q� OD�
SULPHUD�VHFFLyQ�KDEODUHPRV�GH�FRQFHSWRV�EiVLFRV�GH�PRWRUHV�HOpFWULFRV��FRPR�HV�HO�FDVR�
GH�XQD�EUHYH�UHVHxD�KLVWyULFD��FODVLILFDFLyQ�\�XVR�GH� ORV�PRWRUHV�HOpFWULFRV��KDVWD�SRGHU�
OOHJDU� D� XELFDU� D� ORV� 05$&�V� GHQWUR� GH� ODV� PiTXLQDV� HOpFWULFDV�� HVWR� SHUPLWLHQGR�
FRPSUHQGHU�ODV�FDUDFWHUtVWLFDV�IXQGDPHQWDOHV�TXH�QRV�SXHGHQ�EULQGDU��
�
�
����02725(6�(/e&75,&26��
�
/RV�PRWRUHV�HOpFWULFRV�HIHFW~DQ�OD�WUDQVIRUPDFLyQ�GH�OD�HQHUJtD�HOpFWULFD�UHFLELGD�GH�OD�UHG�
HQ� HQHUJtD� PHFiQLFD� HQ� VX� HMH�� SRU� LQWHUPHGLR� GH� ODV� LQWHUDFFLRQHV� HOHFWURPDJQpWLFDV�
HQWUH�ORV�GHYDQDGRV�R�ORV�PDWHULDOHV�PDJQpWLFRV�GHO�URWRU�\�HO�HVWDWRU�GHO�PRWRU��
(Q�JHQHUDO�HO� UHQGLPLHQWR�GH� OD� WUDQVIRUPDFLyQ�HV�PX\�DOWR�FRPSDUDWLYDPHQWH�FRQ�RWURV�
GLVSRVLWLYRV� FRQYHUWLGRUHV� GH� HQHUJtD�� 6LQ� HPEDUJR�� KD\� YDULDV� UD]RQHV� TXH� LQGXFHQ� D�
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SUHVWDU� DWHQFLyQ� D� OD� XWLOL]DFLyQ� UDFLRQDO� GH� OD� HQHUJtD� HQ� HO� HPSOHR� GH� ORV� PRWRUHV�
HOpFWULFRV��
8QR� GH� HOORV� HV� HO� UHQGLPLHQWR� GHO� PRWRU� HOpFWULFR�� TXH� HVWD� OLJDGR� DO� HPSOHR� GH� XQD�
HQHUJtD�GH�FDOLGDG�H[FHSFLRQDO��
2WUR�SXQWR�HV�OD�JUDQ�GLIXVLyQ�GHO�XVR�GH�ORV�PRWRUHV�HOpFWULFRV��HQWUH�RWUDV�UD]RQHV�SRU�
VX� DOWR� UHQGLPLHQWR�� HFRQRPtD�� FRPRGLGDG� GH� HPSOHR� \� OLPSLH]D�� OR� FXDO� HV� XQD� SLH]D�
IXQGDPHQWDO�GH�ORV�SURFHVRV�SURGXFWLYRV�DFWXDOHV��
&RPR�XQ�GDWR�PX\� LPSRUWDQWH�VH�SXHGH�HVWLPDU�TXH�HO�����GH� OD�HQHUJtD�HOpFWULFD� �VH�
FRQVXPH�HQ�ORV�PRWRUHV�HOpFWULFRV���
�
�
����/26�02725(6�(/e&75,&26�(1�/$�+,6725,$��
�
3DUD� XELFDU� ORV� PRWRUHV� HQ� OD� KLVWRULD� WHQHPRV� LQHYLWDEOHPHQWH� TXH� UHPRQWDUQRV� DO�
GHVFXEULPLHQWR�\�GHVDUUROOR�GH�IHQyPHQRV�PDJQpWLFRV�\�HOpFWULFRV�EiVLFRV��(O�IHQyPHQR�
GHO� PDJQHWLVPR� VH� FRQRFH� GHVGH� WLHPSRV� DQWLJXRV�� ODV� SULPHUDV� REVHUYDFLRQHV� GH�
IHQyPHQRV�PDJQpWLFRV�IXHURQ�KHFKDV�HQ�OD�FLXGDG�GH�$VLD�PHQRU�OODPDGD�0DJQHVLD��
�
/D� SLHGUD� LPiQ� R�PDJQHWLWD�� XQ� y[LGR� GH� KLHUUR� TXH� WLHQH� OD� SURSLHGDG� GH� DWUDHU� ORV�
REMHWRV�GH�KLHUUR��\D�HUD�FRQRFLGD�SRU�ORV�JULHJRV��ORV�URPDQRV�\�ORV�FKLQRV��&XDQGR�VH�
SDVD�XQD�SLHGUD�LPiQ�SRU�XQ�SHGD]R�GH�KLHUUR��pVWH�DGTXLHUH�D�VX�YH]�OD�FDSDFLGDG�GH�
DWUDHU�RWURV�SHGD]RV�GH�KLHUUR��/RV�LPDQHV�DVt�SURGXFLGRV�HVWiQ�µSRODUL]DGRV¶��HV�GHFLU��
FDGD�XQR�GH�HOORV� WLHQH�GRV� SDUWHV� R� H[WUHPRV� OODPDGRV�SRORV� QRUWH� \� VXU�� /RV�SRORV�
LJXDOHV�VH�UHSHOHQ��\�ORV�SRORV�RSXHVWRV�VH�DWUDHQ��
7DOHV�GH�0LOHWR�� VHLV� VLJORV�DQWHV�GH�&ULVWR�� REVHUYy�TXH�XQD�EDUUD�GH�DPEDU� IURWDGD�
DWUDtD�SHTXHxDV�SDUWtFXODV�GH�PDWHULD��
/D�EU~MXOD�VH�HPSH]y�D�XWLOL]DU�HQ�2FFLGHQWH�FRPR�LQVWUXPHQWR�GH�QDYHJDFLyQ�DOUHGHGRU�
GHO������G�&�
:LOOLDP�*LOEHUW�SXEOLFy�VX�OLEUR��'H�PDJQHWH�HQ�������*LOEHUW�DSOLFy�PpWRGRV�FLHQWtILFRV�DO�
HVWXGLR�GH�OD�HOHFWULFLGDG�\�HO�PDJQHWLVPR��
�
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&KDUOHV� GH� &RXORPE�� HQ� ����� LQYHQWy� OD� EDODQ]D� GH� WRUVLyQ� SDUD� PHGLU� OD� IXHU]D� GH�
DWUDFFLyQ�PDJQpWLFD�\�HOpFWULFD��&RQ�HVWH� LQYHQWR��&RXORPE�SXGR�HVWDEOHFHU�HO�SULQFLSLR��
FRQRFLGR�DKRUD�FRPR�OH\�GH�&RXORPE��TXH�ULJH�OD�LQWHUDFFLyQ�HQWUH�ODV�FDUJDV�HOpFWULFDV��
�
+DFLD� ����� HV� GHVDUUROODGD� OD� OODPDGD� SLOD� GH�9ROWD�� SUHFXUVRUD� GH� OD� EDWHUtD� HOpFWULFD��
TXH� SURGXFtD� XQ� IOXMR� HVWDEOH� GH� HOHFWULFLGDG�� \� KDFH� DVt� VX� DSDULFLyQ� HQ� OD� KLVWRULD� OD�
FRUULHQWH�HOpFWULFD��XQR�GH�ORV�IHQyPHQRV�ItVLFRV�TXH�PiV�KDQ�UHYROXFLRQDGR�DO�PXQGR��
�
/D�SULPHUD�5HYROXFLyQ� ,QGXVWULDO� WXYR� OXJDU�HQ�HO�5HLQR�8QLGR�D� ILQDOHV�GHO�VLJOR�;9,,,�
DSUR[LPDGDPHQWH�HQ�ORV�DxRV�SRVWHULRUHV�D�������VXSXVR�XQD�SURIXQGD�WUDQVIRUPDFLyQ�
HQ�OD�HFRQRPtD�\�VRFLHGDG�EULWiQLFDV��/RV�FDPELRV�PiV�LQPHGLDWRV�VH�SURGXMHURQ�HQ�ORV�
SURFHVRV�GH�SURGXFFLyQ��TXp��FyPR�\�GyQGH�VH�SURGXFtD��(O� WUDEDMR�VH� WUDVODGy�GH� OD�
IDEULFDFLyQ�GH�SURGXFWRV�SULPDULRV�D�OD�GH�ELHQHV�PDQXIDFWXUDGRV�\�VHUYLFLRV��(O�Q~PHUR�
GH� SURGXFWRV�PDQXIDFWXUDGRV� FUHFLy� GH� IRUPD� HVSHFWDFXODU� JUDFLDV� DO� DXPHQWR� GH� OD�
HILFDFLD� WpFQLFD�� $Vt�� OD� 5HYROXFLyQ� ,QGXVWULDO� WXYR� FRPR� FRQVHFXHQFLD� XQD� PD\RU�
XUEDQL]DFLyQ� \�� SRU� WDQWR�� SURFHVRV� PLJUDWRULRV� GHVGH� ODV� ]RQDV� UXUDOHV� D� ODV� ]RQDV�
XUEDQDV��
6H� SXHGH� DILUPDU� TXH� ORV� FDPELRV� PiV� LPSRUWDQWHV� DIHFWDURQ� D� OD� RUJDQL]DFLyQ� GHO�
SURFHVR� SURGXFWLYR�� /DV� IiEULFDV� DXPHQWDURQ� HQ� WDPDxR� \� PRGLILFDURQ� VX� HVWUXFWXUD�
RUJDQL]DWLYD��HV�GHFLU��VH�VXVWLWX\R�HO�WUDEDMR�DUWHVDQDO�SRU�SURGXFFLyQ�HQ�VHULH�GRQGH�VH�
XWLOL]DQ�PDTXLQDV��PRWRUHV��SDUD�OD�UHDOL]DFLyQ�GH�HVWRV��
�
(VWD� HWDSD� KDFH� XQ� JLUR� WRWDO� HQ� OD� SHUFHSFLyQ� \� GHVDUUROOR� GH� PDTXLQDV� SDUD� OD�
SURGXFFLyQ�� (V� DTXt� GRQGH� ORV� PRWRUHV� HOpFWULFRV� WRPDQ� XQ� FDPLQR� VHULDPHQWH�
SURPHWHGRU�KDFLD�XQ�IXWXUR�PX\�FHUFDQR��
�
+DQV�&KULVWLDQ�2HUVWHG��GHPRVWUy� OD�H[LVWHQFLD�GH�XQ�FDPSR�PDJQpWLFR�HQ� WRUQR�D�XQD�
FRUULHQWH�HOpFWULFD��
(Q� ����� GHVFXEULy� TXH� XQD� DJXMD� LPDQWDGD� VH� GHVYtD� FRORFiQGRVH� HQ� GLUHFFLyQ�
SHUSHQGLFXODU� D� XQ� FRQGXFWRU� SRU� HO� TXH� FLUFXOD� XQD� FRUULHQWH� HOpFWULFD�� LQLFLDQGR� DVt� HO�
HVWXGLR�GHO�HOHFWURPDJQHWLVPR��
�
�
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$QGUp� 0DULH� $PSqUH� (Q� ����� IXH� HO� SULPHUR� HQ� GHPRVWUDU� TXH� GRV� FRQGXFWRUHV�
SDUDOHORV�SRU�ORV�TXH�FLUFXOD�XQD�FRUULHQWH�HQ�HO�PLVPR�VHQWLGR��VH�DWUDHQ�HO�XQR�DO�RWUR��
PLHQWUDV�TXH�VL�ORV�VHQWLGRV�GH�OD�FRUULHQWH�VRQ�RSXHVWRV��VH�UHSHOHQ��
�
(Q�������HO�FLHQWtILFR�EULWiQLFR�0LFKDHO�)DUDGD\�GHVFXEULy�TXH�HO�PRYLPLHQWR�GH�XQ�LPiQ�
HQ� ODV�SUR[LPLGDGHV�GH�XQ�FDEOH� LQGXFH�HQ�pVWH�XQD�FRUULHQWH�HOpFWULFD��HVWH�HIHFWR�HUD�
LQYHUVR�DO�KDOODGR�SRU�2HUVWHG��$Vt��2HUVWHG�GHPRVWUy�TXH�XQD�FRUULHQWH�HOpFWULFD�FUHD�XQ�
FDPSR� PDJQpWLFR�� PLHQWUDV� TXH� )DUDGD\� GHPRVWUy� TXH� SXHGH� HPSOHDUVH� XQ� FDPSR�
PDJQpWLFR�SDUD�FUHDU�XQD�FRUULHQWH�HOpFWULFD�
�
+HQU\� H[SHULPHQWy� \� SHUIHFFLRQy� HO� HOHFWURLPiQ�� LQYHQWDGR� HQ� ����� SRU� HO� EULWiQLFR�
:LOOLDP� 6WXUJHRQ�� +DFLD� ����� KDEtD� GHVDUUROODGR� HOHFWURLPDQHV� FRQ� JUDQ� IXHU]D� GH�
VXVWHQWDFLyQ�\�HILFDFLD�\�HVHQFLDOPHQWH�LJXDOHV�TXH�ORV�XWLOL]DGRV�PiV�WDUGH�HQ�PRWRUHV�
HOpFWULFRV��(Q������LGHy�\�FRQVWUX\y�XQR�GH�ORV�SULPHURV�PRWRUHV�HOpFWULFRV��
�
(Q� EDVH� D� OR� DQWHULRU�� VH� SXHGH� GHFLU� TXH� HO� PRWRU� HOpFWULFR�� HVWDED� OLVWR� SDUD� VX�
GHVDUUROOR��
2WUR�SXQWR�PX\�LPSRUWDQWH�HQ�OD�VLWXDFLyQ�KLVWyULFD�GH�ORV�PRWRUHV�HV�OD�LOXPLQDFLyQ��TXH�
JUDFLDV� D� VX� FUHFLPLHQWR� D\XGR�DO� SURQWR� GHVDUUROOR� GH� OD� WHFQRORJtD�GH� ODV�PiTXLQDV�
HOpFWULFDV��
$SUR[LPDGDPHQWH�D�SDUWLU�GH������IXHURQ�SDWHQWDGDV�YDULDV�OiPSDUDV�LQFDQGHVFHQWHV��
DXQTXH�QLQJXQD�WXYR�p[LWR�FRPHUFLDO�KDVWD�TXH�HO�LQYHQWRU�HVWDGRXQLGHQVH�7KRPDV�$OYD�
(GLVRQ�ODQ]DUD�VX�OiPSDUD�GH�ILODPHQWR�GH�FDUERQR�HQ������
(VWRV� GRV� � GHVFXEULPLHQWRV�� WUDVIRUPDU� HQHUJtD� PHFiQLFD� �GRQGH� OD� KXELHUD�� HQ�
HOHFWULFLGDG� \� OXHJR�� WUDQVIRUPDU� HQ� RWUR� VLWLR� OD� HQHUJtD� HOpFWULFD� WUDQVSRUWDGD� D� OD�
YHORFLGDG�GH�DUUDVWUH�GH� OD� FRUULHQWH�HOpFWULFD�SRU� XQ� FDEOH�HQ�HQHUJtD�PHFiQLFD� �FRQ�
PRWRUHV�R�DSDUDWRV�HOpFWULFRV���IXH�HO�DFRQWHFLPLHQWR�PiV�QRWDEOH�HQ�OD�HQHUJpWLFD�GH�OD�
pSRFD��
/D� LGHD� GH� VXPLQLVWUDUOD� VLPXOWiQHDPHQWH� \� FRRUGLQDGDPHQWH� D� XQ� FLHUWR� Q~PHUR� GH�
FOLHQWHV� LPSXOVy� OD� FUHDFLyQ� GH� XQ�SODQ� SDUD� HO� DEDVWHFLPLHQWR� � GHVGH� XQ� VLVWHPD�GH�
JHQHUDFLyQ�FRP~Q���
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*HRUJH� /DQH�)R[� HQ� ,QJODWHUUD� \� 7KRPDV�$OYD�(GLVRQ� HQ�((�88�� SURSXVLHURQ� SODQHV�
SDUD� HO� GHVDUUROOR� GH� HVWD� LGHD��'H� HVWD�PDQHUD�� FDVL� VLPXOWiQHDPHQWH� HQ� /RQGUHV� \�
1XHYD�&RUN��VH�SXVLHURQ�HQ�VHUYLFLR�HQ������ODV�FHQWUDOHV�WpUPLFDV�GH�+ROERUQ�\�GH�OD�
FDOOH�3HUDO��GDQGR�XQ�VXPLQLVWUR�TXH�HUD�EDVWDQWH�OLPLWDGR�HQ�H[WHQVLyQ��
$XQTXH� HVWRV� VLVWHPDV� MXJDURQ� XQ� URO� LPSRUWDQWH� HQ� HO� FRPLHQ]R� GHO� GHVDUUROOR� GHO�
VHUYLFLR� HOpFWULFR�� SURQWR� VH� KLFLHURQ� HYLGHQWHV� ODV� OLPLWDFLRQHV� WpFQLFDV� \� HFRQyPLFDV�
GHO� WUDQVSRUWH� D� PHGLD� \� JUDQ� GLVWDQFLD�� TXH� SDUD� � OD� FRUULHQWH� FRQWLQXD� SDUHFtDQ�
LPSRVLEOHV�GH�HYLWDU��
3DUDOHODPHQWH�DO�GHVDUUROOR�FRPHUFLDO�GH�OD�FRUULHQWH�FRQWLQXD��HQ������*DXODUG�\�*LEDV�
HQ�,QJODWHUUD�SDWHQWDURQ�XQ�VLVWHPD�GH�GLVWULEXFLyQ�HQ�FRUULHQWH�DOWHUQD��%DVDGR�HQ�HVWD�
SDWHQWH�� VH� SHUIHFFLRQy� HO� WUDQVIRUPDGRU�� SLHGUD� IXQGDPHQWDO� GH� OD� XWLOL]DFLyQ� GH� OD�
FRUULHQWH�DOWHUQD��
�
/DV� � LQQXPHUDEOHV� YHQWDMDV� LQGXVWULDOHV� GH� OD� HQHUJtD� HOpFWULFD� KLFLHURQ� LQVWDODU�
UiSLGDPHQWH�PD\RUHV�FHQWUDOHV�HOpFWULFDV�SULYDGDV��HVWDEOHFLGDV�SRU� IiEULFDV�JUDQGHV���
FRQ�HVWR�VH�LPSXOVy�GH�PDQHUD�LPSRUWDQWH�HO�XVR�GH�PiTXLQDV�HOpFWULFDV�TXH�KR\�HQ�GtD�
UHSUHVHQWDQ�XQD�EDVH�LPSRUWDQWH�HQ�HO�GHVDUUROOR�\�ELHQHVWDU�GHO�VHU�KXPDQR��
�
�
����� 7,32� '(� &255,(17(� '(� $/,0(17$&,Ï1� 3$5$� /26� 02725(6�
(/e&75,&26�
�
(V�HVWH�SXQWR�WUDWDUHPRV�ODV�GRV�IXHQWHV�SULQFLSDOHV�GH�DOLPHQWDFLyQ�GH�HQHUJtD�HOpFWULFD��
TXH�VRQ�OD�HQHUJtD�HOpFWULFD�DOWHUQD��\�OD�HQHUJtD�HOpFWULFD�FRQWLQXD��
$�FRQWLQXDFLyQ�PRVWUDPRV�DOJXQRV�IXQGDPHQWRV�GH�HVWDV�IRUPDV�GH�HQHUJtD�TXH�VHUYLUiQ�
GH�EDVH�SDUD�VX�FRPSUHQVLyQ��
�
������)81'$0(1726�'(�&255,(17(�$/7(51$��
�
(O� VXPLQLVWUR� GH� HQHUJtD� HOpFWULFD� HQ� ODV� UHGHV� GH� FRQVXPLGRUHV� WLHQH� OXJDU� PHGLDQWH�
FRUULHQWH�DOWHUQD�\D�TXH�ORV�QLYHOHV�GH�XQD�WHQVLyQ�DOWHUQD�SXHGHQ�VHU�FDPELDGRV��FDVL�VLQ�
SpUGLGDV��HQ�ORV�WUDQVIRUPDGRUHV��
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6H�GLVWLQJXHQ�FRUULHQWHV�DOWHUQDV�PRQRIiVLFDV�\�WULIiVLFDV��/D�PRQRIiVLFD�VH�FRPSRQH�GH�
XQD� VROD� FRUULHQWH� DOWHUQD�� OD� WULIiVLFD� GH� WUHV� FRUULHQWHV� DOWHUQDV�� VHSDUDGDV� �����
HOpFWULFRV�FDGD�XQD��
�
(Q�OD�SURGXFFLyQ�GH�WHQVLyQ�SRU�LQGXFFLyQ��HQ�HO�FDVR�GH�FRUULHQWH�DOWHUQD��VH�REWLHQH�HQ�
EDVH�D�XQ�JHQHUDGRU�VtQFURQR��TXH�D�FRQWLQXDFLyQ�VH�SUHVHQWD�HQ�OD�ILJXUD������

�
),*85$�����)81'$0(172�'(�81�*(1(5$'25�'(�&255,(17(�$/7(51$��

�
2EWHQLHQGRVH�XQD�IRUPD�GH�RQGD�VLJXLHQWH��
�
� >9@�
�
�
�
�
� � � � � � � � 7,(032�
�
�
�
� � ��������3(5,2'2� � � � � �
�



���&$3,78/2��� � $17(&('(17(6�

��

�

�
&RQ�XQ�JLUR�XQLIRUPH�GH�OD�HVSLUD�HQ�XQ�FDPSR�PDJQpWLFR��KRPRJpQHR��DSDUHFH�HQ�HOOD�
XQD�WHQVLyQ�HQ�IRUPD�VHQRLGDO�LQGXFLGD��FRPR�VH�SXHGH�REVHUYDU�HQ�OD�ILJXUD�DQWHULRU��
(Q�HO�JLUR�XQLIRUPH�GH�OD�HVSLUD��HVWD�WHQVLyQ�LQGXFLGD�QR�VyOR�PRGLILFD�VX�GLUHFFLyQ�VLQR�
WDPELpQ�VX�PDJQLWXG��&RQ�HO�PRYLPLHQWR�JLUDWRULR�VH�DOWHUD�HO� IOXMR�PDJQpWLFR�TXH�SDVD�
SRU�OD�HVSLUD��
8QD� RVFLODFLyQ� FRPSOHWD� VH� GHQRPLQD� SHULRGR� �7��� /D� GXUDFLyQ� GHO� SHULRGR� VH�PLGH� HQ�
VHJXQGRV��
(O�Q~PHUR�GH�SHULRGRV�SRU�VHJXQGR�VH�GHQRPLQD�IUHFXHQFLD�I��/D�XQLGDG�GH�IUHFXHQFLD�HV�
HO�+HUW]��VtPEROR�+]���
/D�IUHFXHQFLD�HV�WDQWR�PD\RU��FXDQWR�PHQRU�HV�OD�GXUDFLyQ�GHO�SHULRGR��/D�IUHFXHQFLD�HV�
OD�LQYHUVD�GH�OD�GXUDFLyQ�GHO�SHULRGR��
�

7I �
= �

�
������)81'$0(1726�'(�&255,(17(�&217,18$��
�
(O� JHQHUDGRU� GH� FRUULHQWH� FRQWLQXD�� R� GtQDPR�� HV� XQD� PiTXLQD� HOpFWULFD� TXH� SHUPLWH�
REWHQHU�HQ�VXV�WHUPLQDOHV�XQD�FRUULHQWH�TXH�WLHQGH�D�WHQHU�XQ�YDORU�FRQVWDQWH��
(Q�OD�ILJXUD������VH�PXHVWUD�HO�HVTXHPD�GH�XQ�JHQHUDGRU�GH�FRUULHQWH�FRQWLQXD��
�

�
),*85$�����9,67$�'(�81�*(1(5$'25�'(�&255,(17(�&217,18$��
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�
&RPR�VH�SXHGH�REVHUYDU��XQD�PRGLILFDFLyQ�HQ�ORV�DQLOORV�\�HVFRELOODV�GHO�DOWHUQDGRU�GH�OD�
ILJXUD�����QRV�SHUPLWH�REWHQHU�XQ�JHQHUDGRU�GH�FRUULHQWH�FRQWLQXD��(O�FDPELR�FRQVLVWH�HQ�
HOLPLQDU�XQR�GH�ORV�GRV�DQLOORV�\�VHFFLRQDU�HQ�GRV�SDUWHV�LJXDOHV�HO�UHVWDQWH��FDGD�VHFFLyQ�
GHEH�KDFHU�FRQWDFWR�FRQ�XQD�HVFRELOOD��
'H�HVWD� IRUPD�VH�HYLWDQ� ORV� VHPLFLFORV�QHJDWLYRV�REWHQLGRV�HQ�HO� DOWHUQDGRU� \� OD� IXHU]D�
HOHFWURPRWUL]�LQGXFLGD�VHUi�GH�FRUULHQWH�FRQWLQXD�FRPR�VH�SXHGH�REVHUYDU�HQ�OD�VLJXLHQWH�
ILJXUD��
�
�
��������������>9@�
�
�
�
�
�
� � � � � � 7,(032�
�
�
(Q�EDVH�D�HVWDV�GRV�SULQFLSDOHV�IXHQWHV�GH�DOLPHQWDFLyQ�SRGUHPRV�GDU�XQD�FODVLILFDFLyQ�
GH� ORV� PRWRUHV� HOpFWULFRV�� HVWR� FRQ� HO� ILQ� GH� SRGHU� XELFDU� D� ORV�05$&� GHQWUR� GH� ODV�
PiTXLQDV�HOpFWULFDV��
�
�
�
����&/$6,),&$&,Ï1�'(�/26�02725(6�(/e&75,&26�
�
�
/D�FODVLILFDFLyQ�GH�ORV��PRWRUHV�HOpFWULFRV�SRU�WLSR��VH�SODVPD�HQ�HO�VLJXLHQWH�FXDGUR��HQ�
IRUPD�UHSUHVHQWDWLYD�HQ�VXV�FDWHJRUtDV���HVWH�VH�KD�HIHFWXDGR�GH�DFXHUGR�FRQ�HO�FULWHULR�
FOiVLFR��DXQTXH�H[WHUQR�DO�PRWRU��TXH�HV� OD�FODVH�GH� WHQVLyQ�R�FRUULHQWH�SULQFLSDO�TXH� OH�
DOLPHQWD��
�
�
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� � � � � � ��������������������(;&,7$&,Ï1�,1'(3(1',(17(�
�
��� ������������� &255,(17(�&217,18$�
� � � � � � � � � � ������������6KXQW�

� � � ����������������$872(;&,7$'26������������6HULH�
� � � � � � � � � � �����������&RPSRXQG�
�
� � � � � �
02725(6� � � � � � ������6,1&52126�������������
(/(&75,&26����� �&255,(17(�$/7(51$� � � � ���5RWRU�GHYDQDGR�
� � � � � � � ������$6,1&52126�
� � � � � � � � � � ���-DXOD�GH�DUGLOOD��
�
� � � � � � � �����81,9(56$/�
� ����������������� 27526�02725(6� �
� � � � � � �����������������05$&��
�
/D�GLYHUVLGDG�GH� WLSRV�GH�PRWRUHV�HOpFWULFRV�TXH�VH�KDFH�SDWHQWH�HQ�HO�FXDGUR�DQWHULRU��
HVWi�MXVWLILFDGD�SULQFLSDOPHQWH�HQ�IXQFLyQ�GH�WUHV�FRQGLFLRQHV��HO�GHVDUUROOR�KLVWyULFR�GH�OD�
FLHQFLD� \� OD� WHFQRORJtD� GH� OD� HOpFWULFD�HOHFWUyQLFD�� UD]RQHV� HFRQyPLFDV� \� ILQDOPHQWH� OD�
GLYHUVLGDG�GH�ODV�H[LJHQFLDV�UHTXHULGDV�D�ORV�PRWRUHV�HOpFWULFRV��WDQWR�D�QLYHO�GH�SRWHQFLD�
FRPR�D�OD�GLIHUHQWH�FRPSOHMLGDG�GH�ODV�DSOLFDFLRQHV�
/RV� PRWRUHV� HOpFWULFRV� VRQ� PiTXLQDV� XWLOL]DGDV� HQ� WUDQVIRUPDU� HQHUJtD� HOpFWULFD� HQ�
PHFiQLFD��6RQ�ORV�PRWRUHV�XWLOL]DGRV�HQ�OD�LQGXVWULD��SXHV�FRPELQDQ�ODV�YHQWDMDV�GHO�XVR�
GH� OD� HQHUJtD� HOpFWULFD� �EDMR�� FRVWR�� IDFLOLGDG�GH� WUDQVSRUWH�� OLPSLH]D� \� VLPSOLFLGDG�GH� OD�
SXHVWD� HQ� PDUFKD�� HWF�� FRQ� XQD� FRQVWUXFFLyQ� UHODWLYDPHQWH� VLPSOH�� FRVWR� UHGXFLGR� \�
EXHQD�DGDSWDFLyQ�D�ORV�PDV�GLYHUVRV�WLSRV�GH�FDUJD���
'H�DFXHUGR�D� OD� IXHQWH�GH� WHQVLyQ�TXH�DOLPHQWH�DO�PRWRU��SRGHPRV� UHDOL]DU� OD�VLJXLHQWH�
FODVLILFDFLyQ���

•� 0RWRUHV�GH�FRUULHQWH�GLUHFWD��'&��
•� 0RWRUHV�GH�FRUULHQWH�DOWHUQD��$&��
•� 2WURV�PRWRUHV�
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$�FRQWLQXDFLyQ�VH�PHQFLRQD�HQ� IRUPD�EUHYH�HO�SULQFLSLR�GH� IXQFLRQDPLHQWR�GH�FDGD�XQD�
GH�ODV�FDWHJRUtDV�GHVFULWDV�FRQ�DQWHULRULGDG��
�
0RWRUHV�GH�&RUULHQWH�'LUHFWD��'&��
6H� XWLOL]DQ� HQ� FDVRV� HQ� ORV� TXH� HV� GH� LPSRUWDQFLD� HO� SRGHU� UHJXODU� FRQWLQXDPHQWH� OD�
YHORFLGDG�GHO� HMH� \� HQ� DTXHOORV� FDVRV�HQ� ORV�TXH� VH�QHFHVLWD�GH�XQ� WRTXH�GH�DUUDQTXH�
HOHYDGR��
$GHPiV�� XWLOL]DQ� HQ� DTXHOORV� FDVRV� HQ� ORV� TXH� HV� LPSUHVFLQGLEOH� XWLOL]DU� FRUULHQWH�
FRQWLQXD��FRPR�HV�HO�FDVR�GH�WUHQHV�\�DXWRPyYLOHV�HOpFWULFRV��PRWRUHV�SDUD�XWLOL]DU�HQ�HO�
DUUDQTXH�\�HQ�ORV�FRQWUROHV�GH�DXWRPyYLOHV��PRWRUHV�DFFLRQDGRV�D�SLODV�R�EDWHUtDV��HWF��
3DUD�IXQFLRQDU��HO�PRWRU�GH�FRUULHQWH�FRQWLQXD�R�GLUHFWD�SUHFLVD�GH�GRV�FLUFXLWRV�HOpFWULFRV�
GLVWLQWRV��HO�FLUFXLWR�GH�FDPSR�PDJQpWLFR�\�HO�FLUFXLWR�GH�OD�DUPDGXUD��
(O�FDPSR��EiVLFDPHQWH�XQ� LPiQ�R�XQ�HOHFWURLPiQ��SHUPLWH� OD� WUDQVIRUPDFLyQ�GH�HQHUJtD�
HOpFWULFD� UHFLELGD� SRU� OD� DUPDGXUD� HQ� HQHUJtD�PHFiQLFD� HQWUHJDGD� D� WUDYpV� GHO� HMH�� /D�
HQHUJtD�HOpFWULFD�TXH�UHFLEH�HO�FDPSR�VH�FRQWUROD�HQ�VX�PD\RUtD�HQ�OD�UHVLVWHQFLD�H[WHUQD�
FRQ� OD� FXDO� VH� UHJXOD� OD� FRUULHQWH� GHO� FDPSR� PDJQpWLFR�� (V� GHFLU� QLQJXQD� SDUWH� GH� OD�
HQHUJtD�HOpFWULFD�UHFLELGD�SRU�HO�FLUFXLWR�GHO�FDPSR��HV�WUDQVIRUPDGD�HQ�HQHUJtD�PHFiQLFD���

�
),*85$�����9,67$�'(�81�3(48(f2�02725�'(�&2555,(17(�&217,18$��

/D�DUPDGXUD�FRQVLVWH�HQ�XQ�JUXSR�GH�ERELQDGRV�DORMDGRV�HQ�HO� URWRU�\�HQ�XQ� LQJHQLRVR�
GLVSRVLWLYR�GHQRPLQDGR�FROHFWRU�PHGLDQWH�HO�FXDO�VH�UHFLEH�FRUULHQWH�FRQWLQXD�GHVGH�XQD�
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IXHQWH� H[WHULRU� \� VH� FRQYLHUWH� OD� FRUUHVSRQGLHQWH� HQHUJtD� HOpFWULFD�HQ�HQHUJtD�PHFiQLFD�
TXH�VH�HQWUHJD�D�WUDYpV�GHO�HMH�GHO�PRWRU��
�
0RWRUHV�GH�&RUULHQWH�$OWHUQD��$&��
%DMR� HO� WtWXOR� GH�PRWRUHV� GH� FRUULHQWH� DOWHUQD� SRGHPRV� UHXQLU� D� ORV� VLJXLHQWHV� WLSRV� GH�
PRWRU��

•� 0RWRU�6tQFURQR�
•� (O�0RWRU�$VtQFURQR�R�GH�,QGXFFLyQ�

�
(O�0RWRU�6tQFURQR�
(VWH� PRWRU� WLHQH� OD� FDUDFWHUtVWLFD� GH� TXH� VX� YHORFLGDG� GH� JLUR� HV� GLUHFWDPHQWH�
SURSRUFLRQDO�D�OD�IUHFXHQFLD�GH�OD�UHG�GH�FRUULHQWH�DOWHUQD�TXH�OR�DOLPHQWD��3RU�HMHPSOR�VL�
OD�IXHQWH�HV�GH���+]��VL�HO�PRWRU�HV�GH�GRV�SRORV��JLUD�D������530��VL�HV�GH�FXDWUR�SRORV�
JLUD�D������530�\�DVt�VXFHVLYDPHQWH��(VWH�PRWRU�R�JLUD�D� OD�YHORFLGDG�FRQVWDQWH�GDGD�
SRU�OD�IXHQWH�R��VL�OD�FDUJD�HV�H[FHVLYD��VH�GHWLHQH��
(O� PRWRU� VtQFURQR� HV� XWLOL]DGR� HQ� DTXHOORV� FDVRV� HQ� TXH� ORV� TXH� VH� GHVHD� YHORFLGDG�
FRQVWDQWH�� (Q� QXHVWUR� PHGLR� VXV� DSOLFDFLRQHV� VRQ� YDULDGDV� \� FDVL� VLHPSUH� HVWiQ� HQ�
UHODFLyQ� FRQ� VLVWHPDV� GH� UHJXODFLyQ� \� FRQWURO� PDV� QR� FRQ� OD� WUDQVPLVLyQ� GH� SRWHQFLDV�
HOHYDGDV��
$�SHVDU�GH�VX�XVR�UHGXFLGR�FRPR�PRWRU��OD�PDTXLQD�VtQFURQLFD�HV�OD�PDV�XWLOL]DGD�HQ�OD�
JHQHUDFLyQ� GH� HQHUJtD� HOpFWULFD�� 3RU� HMHPSOR�� HQ� 0p[LFR�� WRGDV� ODV� FHQWUDOHV�
KLGURHOpFWULFDV�\�WHUPRHOpFWULFDV�JHQHUDQ�HQHUJtD�HOpFWULFD�FRQ�JHQHUDGRUHV�VtQFURQRV��
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),*85$�����9,67$�'(�81�02725�6,1&5212��

(O�0RWRU�$VLQFUyQLFR�R�GH�,QGXFFLyQ�
6L�VH�UHDOL]DUD�D�QLYHO�LQGXVWULDO�XQD�HQFXHVWD�GH�FRQVXPR�GH�OD�HQHUJtD�HOpFWULFD�XWLOL]DGD�
HQ�DOLPHQWDU�PRWRUHV��VH�YHUtD�TXH�FDVL� OD� WRWDOLGDG�GHO�FRQVXPR�HVWDUtD�GHGLFDGR�D� ORV�
PRWRUHV�DVtQFURQLFRV��
(VWRV� PRWRUHV� WLHQHQ� OD� SHFXOLDULGDG� GH� TXH� QR� SUHFLVDQ� GH� XQ� FDPSR� PDJQpWLFR�
DOLPHQWDGR�FRQ�FRUULHQWH�FRQWLQXD�FRPR�HQ�ORV�FDVRV�GHO�PRWRU�GH�FRUULHQWH�GLUHFWD�R�GHO�
PRWRU�VtQFURQLFR��
8QD�IXHQWH�GH�FRUULHQWH�DOWHUQD��WULIiVLFD�R�PRQRIiVLFD��DOLPHQWD�D�XQ�HVWDWRU��/D�FRUULHQWH�
HQ� ODV� ERELQDV� GHO� HVWDWRU� LQGXFH� FRUULHQWH� DOWHUQD� HQ� HO� FLUFXLWR� HOpFWULFR� GHO� URWRU� �GH�
PDQHUD�DOJR�VLPLODU�D�XQ�WUDQVIRUPDGRU��\�HO�URWRU�HV�REOLJDGR�D�JLUDU��
'H�DFXHUGR�D�OD�IRUPD�GH�FRQVWUXFFLyQ�GHO�URWRU��ORV�PRWRUHV�DVtQFURQLFRV�VH�FODVLILFDQ�HQ��
0RWRU�$VLQFUyQLFR�GH�5RWRU�%RELQDGR�
0RWRU�$VLQFUyQLFR�WLSR�-DXOD�GH�$UGLOOD�
�
0RWRU�$VLQFUyQLFR�GH�5RWRU�%RELQDGR�
6H�XWLOL]D�HQ�DTXHOORV�FDVRV�HQ�ORV�TXH�OD�WUDQVPLVLyQ�GH�SRWHQFLD�HV�GHPDVLDGR�HOHYDGD�
�D�SDUWLU�GH�����N:��\�HV�QHFHVDULR�UHGXFLU�ODV�FRUULHQWHV�GH�DUUDQTXH��7DPELpQ�VH�XWLOL]D�
HQ�DTXHOORV�FDVRV�HQ�ORV�TXH�VH�GHVHD�UHJXODU�OD�YHORFLGDG�GHO�HMH��
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6X�FDUDFWHUtVWLFD�SULQFLSDO�HV�TXH�HO�URWRU�VH�DORMD�XQ�FRQMXQWR�GH�ERELQDV�TXH�DGHPiV�VH�
SXHGHQ�FRQHFWDU�DO�H[WHULRU�D�WUDYpV�GH�DQLOORV�UR]DQWHV��&RORFDQGR�UHVLVWHQFLDV�YDULDEOHV�
HQ�VHULH�D�ORV�ERELQDGRV�GHO�URWRU�VH�FRQVLJXH�VXDYL]DU�ODV�FRUULHQWHV�GH�DUUDQTXH��'H�OD�
PLVPD� PDQHUD�� JUDFLDV� D� XQ� FRQMXQWR� GH� UHVLVWHQFLDV� FRQHFWDGDV� D� ORV� ERELQDGRV� GHO�
URWRU��VH�FRQVLJXH�UHJXODU�OD�YHORFLGDG�GHO�HMH��
0RWRU�$VLQFUyQLFR�WLSR�-DXOD�GH�$UGLOOD�
)LQDOPHQWH�DTXt�OOHJDPRV�DO�PRWRU�HOpFWULFR�SRU�H[FHOHQFLD��(V�HO�PRWRU�UHODWLYDPHQWH�PiV�
EDUDWR��HILFLHQWH��FRPSDFWR�\�GH�IiFLO�FRQVWUXFFLyQ�\�PDQWHQLPLHQWR��

�
),*85$�����9,67$�'(�81�02725�7,32�-$8/$�'(�$5',//$�

6LHPSUH� TXH� VHD� QHFHVDULR� XWLOL]DU� XQ�PRWRU� HOpFWULFR�� VH� GHEH� SURFXUDU� VHOHFFLRQDU� XQ�
PRWRU�DVtQFURQLFR�WLSR�MDXOD�GH�DUGLOOD�\�VL�HV�WULIiVLFR�PHMRU��
3RU�RWUR�ODGR��OD�~QLFD�UD]yQ�SDUD�XWLOL]DU�XQ�PRWRU�PRQRIiVLFR�WLSR�MDXOD�GH�DUGLOOD�HQ�OXJDU�
GH�XQR�WULIiVLFR�VHUi�SRUTXH�OD�IXHQWH�GH�WHQVLyQ�D�XWLOL]DU�VHD�WDPELpQ�PRQRIiVLFD��(VWR�
VXFHGH�HQ�DSOLFDFLRQHV�GH�EDMD�SRWHQFLD��(V�SRFR�FRP~Q�HQFRQWUDU�PRWRUHV�PRQRIiVLFRV�
GH�PiV�GH���>N:@��
/D�GLIHUHQFLD�FRQ�HO�PRWRU�GH�URWRU�ERELQDGR�FRQVLVWH�HQ�TXH�HO�URWRU�HVWD�IRUPDGR�SRU�XQ�
JUXSR�GH�EDUUDV�GH�DOXPLQLR�R�GH�FREUH�HQ�IRUPDV�VLPLODU�DO�GH�XQD�MDXOD�GH�DUGLOOD��
�
�
�
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2WURV�0RWRUHV�
+HPRV�PHQFLRQDGR�ORV�PRWRUHV�HOpFWULFRV�GH�PD\RU�XVR�HQ�QXHVWUR�PHGLR��([LVWHQ�RWURV�
TXH�VRQ�XWLOL]DGRV�HQ�FDVRV�HVSHFLDOL]DGRV�R�GRPpVWLFRV��(QWUH�HOORV�FRQYLHQH�GHVWDFDU�
ORV�VLJXLHQWHV��
(O�PRWRU�XQLYHUVDO�
(O�05$&�
�
0RWRU�XQLYHUVDO��
7LHQH�OD�IRUPD�GH�XQ�PRWRU�GH�FRUULHQWH�FRQWLQXD�HQ�FRQH[LyQ�VHULH��/D�SULQFLSDO�GLIHUHQFLD�
HV� TXH� HV� GLVHxDGR� SDUD� IXQFLRQDU� FRQ� FRUULHQWH� DOWHUQD�� 6H� XWLOL]D� HQ� ORV� WDODGURV��
DVSLUDGRUDV�� OLFXDGRUDV�� OXVWUDGRUDV��HWF�� VX�HILFLHQFLD�HV�EDMD� �GH�RUGHQ�GHO�������SHUR�
FRPR� VH� XWLOL]DQ� HQ� PDTXLQDV� GH� SHTXHxD� SRWHQFLD� HVWD� LQHILFLHQFLD� QR� VH� FRQVLGHUD�
LPSRUWDQWH��
�
0RWRU�GH�UHOXFWDQFLD�DFFLRQDGR�SRU�FRQPXWDFLyQ��05$&��
%iVLFDPHQWH�FRQVLVWH�HQ�XQ�PRWRU�FRQ�ERELQDV�HQ�HO�HVWDWRU��TXH�DO�VHU�HQHUJL]DGDV�FRQ�
FRUULHQWH�FRQWLQXD�GH�DFXHUGR�D�XQD�VHFXHQFLD��RULJLQD�HO�DYDQFH�GHO�HMH��(VWRV�PRWRUHV�
VRQ� KR\� HQ� GtD� LGHDOL]DGRV� SDUD� OD� XWLOL]DFLyQ� HQ� VLVWHPDV� GLUHFWDPHQWH� SURGXFWLYRV��
JUDFLDV�D�ORV�DYDQFHV�TXH�OD�HOHFWUyQLFD�GH�SRWHQFLD��QRV�EULQGD�KR\�HQ�GtD��
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(O�XVR�GH�PRWRUHV�HOpFWULFRV�VH�OOHYD�D�FDER�SULQFLSDOPHQWH�D�QLYHO�LQGXVWULDO��FRQ�EDVH�HQ�
HVWR��SRGUHPRV�UHIHUHQFLDU� ORV�GDWRV�REWHQLGRV�HQ� >��@� �TXH�QRV�EULQGD�XQD� LQIRUPDFLyQ�
HVTXHPiWLFD�� FRPR� HV� HO� FDVR� GH� DSOLFDFLyQ�� SRWHQFLD� \� WLSR� GH�PRWRUHV� TXH� VH� XWLOL]D�
SDUD�GLFKD�DFWLYLGDG��HVWR�VH�PXHVWUD�HQ�WDEOD���TXH�D�FRQWLQXDFLyQ�VH�SUHVHQWD��
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6RQ�PXFKRV�ORV�IDFWRUHV�TXH�GHEHQ�WHQHUVH�HQ�FXHQWD�DO�HOHJLU�XQ�PRWRU��/D�VROXFLyQ�SRU�
OR�JHQHUDO�QR�HV�~QLFD��SXGLHQGR�H[LVWLU�GLYHUVDV�RSLQLRQHV� UHVSHFWR�DO� FXDO�HV�HO�PRWRU�
DGHFXDGR��6LQ�HPEDUJR��SXHGH�UHVXPLUVH�TXH�HO�PRWRU�DSURSLDGR�HV�DTXHO�TXH�VH�DMXVWD�
D�ORV�UHTXHULPLHQWRV�WpFQLFRV�VROLFLWDGRV�FRQ�XQ�FRVWR�PtQLPR��(VWH�~OWLPR�UHTXLVLWR�QR�HV�
IDFWRU�GLItFLO�GH�FDOFXODU��'HEHQ�LQFOXLUVH��QR�VROR�HO�FRVWR�GH�DGTXLVLFLyQ��VLQR�WDPELpQ�ORV�
JDVWRV� GH� RSHUDFLyQ�� (O� FRVWR� GH� DGTXLVLFLyQ� LQFOX\H� OD� SURYLVLyQ� GH� FXDOTXLHUD� GH� ORV�
HTXLSRV�GH�DOLPHQWDFLyQ�\�FRQWURO�QHFHVDULRV�SDUD�KDFHU�IXQFLRQDU�DO�PRWRU��
/RV� JDVWRV� GH� RSHUDFLyQ� LQFOX\HQ� DVLPLVPR� ORV� JDVWR� SRU� OD� HQHUJtD� FRQVXPLGD� HQ� ORV�
FLUFXLWRV�GH�OD�PDTXLQD�\�HQ�VX�FRQWURO��
/RV� JDVWRV� GH� LQVWDODFLyQ� WDPELpQ� SXHGHQ� VHU� GHFLVLYRV�� 3RU� HMHPSOR�� VH� QHFHVLWDQ�
FLPHQWDFLRQHV�HVSHFLDOHV�SDUD�ORV�HTXLSRV�GH�PRWRUHV��
$OJXQRV�PRWRUHV�VH�H[FOX\HQ�GH�XQD�DSOLFDFLyQ�GHWHUPLQDGD�GHELGR�D�TXH�HO�DPELHQWH�GH�
WUDEDMR�HV�KRVWLO��WDO�FRPR�ODV�FRQGLFLRQHV�GH�HOHYDGD�WHPSHUDWXUD����HOHYDGD�YHORFLGDG�R�
GHELGR�D�OD�SUHVHQFLD�GH�OtTXLGRV�R�DPELHQWHV�FRUURVLYRV��
3RU� OR� TXH� KR\� HQ� GtD� H[LVWHQ� H[LJHQFLDV� PD\RUHV� SDUD� YROWHDU� OD� PLUDGD� D� GLIHUHQWHV�
YDULHGDGHV�GH�PRWRUHV�HOpFWULFRV��HQ�HVWH�FDVR�KDEODUHPRV�GH�ORV�05$&�TXH�EULQGD�VLQ�
GXGD� DOJXQD� � FDUDFWHUtVWLFDV� HVSHFLDOHV� H� LPSRUWDQWHV� TXH� FRPR� VH� FRPHQWDUi� PiV�
DGHODQWH�GHEHQ�VHU�WRPDGDV�HQ�FXHQWD��SDUD�TXH�HQ�XQ�IXWXUR�SXHGDQ�VHU�LPSOHPHQWDGRV��
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�
(Q� HVWH� FDStWXOR� VH� KDFH� UHIHUHQFLD� GH� ODV� SURSLHGDGHV� TXH� HO� 05$&� SUHVHQWD�� (Q� OD�
SULPHUD�VHFFLyQ�VH� OOHYD�D�FDER�XQD� UHYLVLyQ�GH� OD� IRUPD�GH�RSHUDFLyQ�\�FDUDFWHUtVWLFDV�
TXH�HVWH�WLSR�GH�PRWRU�QRV�EULQGD��DGHPiV�GH�PRVWUDU�ODV�SDUWHV�FRQVWLWXWLYDV�GHO�PLVPR��
(Q�OD�VLJXLHQWH�VHFFLyQ�VH�PXHVWUD�XQD�UHYLVLyQ�GH�HVWXGLRV�GH�VLPXODFLyQ�GH�ORV�05$&�
TXH�VH�KDQ�UHDOL]DGR�HQ�GLYHUVRV�FHQWURV�GH�LQYHVWLJDFLyQ��HVWH�SXQWR�EULQGDUi�OD�LGHD�GH�
HO�GHVDUUROOR�TXH�HVWH�WLSR�GH�PiTXLQDV�KDQ�YHQLGR�GHVDUUROODQGR�GHVGH�KDFH�WLHPSR��
�
����35,1&,3,2�'(�23(5$&,Ï1�'(�/26�05$&��
�
/RV�PRWRUHV�GH�5HOXFWDQFLD�$FFLRQDGRV�SRU�&RQPXWDFLyQ�05$&�y�650��VLJODV�D�SDUWLU�
GH� VX� QRPEUH� HQ� LQJOpV� 6ZLWFKHG� 5HOXFWDQWH� 0RWRU�� VRQ� XQD� GLYLVLyQ� GH� PiTXLQDV�
HOpFWULFDV�TXH�KR\�HQ�GtD�KDQ�FUHFLGR�GH�SRSXODULGDG�D�VX� WLSR�GH� IXQFLRQDPLHQWR��SDUD�
SRGHU�LGHQWLILFDU�FRQ�PD\RU�SUHFLVLyQ�OD�IRUPD�HQ�TXH�HVWRV�PRWRUHV�UHDOL]DQ�OD�FRQYHUVLyQ�
GH�OD�HQHUJtD�HOpFWULFD�HQ�HQHUJtD�PHFiQLFD��HV�D�SDUWLU�GH�OD�FODVLILFDFLyQ�VLJXLHQWH��
�
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•� 0iTXLQDV�TXH�WUDQVIRUPDQ�OD�HQHUJtD�HOHFWURPDJQpWLFDPHQWH��

(Q�HVWD�FDWHJRUtD��HO�PRYLPLHQWR�GH�OD�PiTXLQD�VH�SURGXFH�GHELGR�D�OD� LQWHUDFFLyQ�GH���
FDPSRV�PDJQpWLFRV��XQR�GH�HOORV�HV�JHQHUDGR�HQ�HO�HVWDWRU�\�HO�RWUR�HQ�HO�URWRU��&XDQGR�
HVWRV���FDPSRV�PDJQpWLFRV�HVWiQ�DFRSODGRV�PXWXDPHQWH��H[LVWH�XQ�SDU�HOHFWURPDJQpWLFR�
HQWUH�DPERV��HO�FXDO�WLHQGH�D�OOHYDUORV�D�DOLQHDUVH��
(Q�HVWD�FODVLILFDFLyQ�GH�PiTXLQDV��VH�UHTXLHUH�GH�GHYDQDGRV�HQ�HO�URWRU�\�HQ�HO�HVWDWRU�\�
DGHPiV� TXH� VHDQ� H[FLWDGRV� VLPXOWiQHDPHQWH�� FRPR� HMHPSOR� GH� HVWRV� PRWRUHV�
HQFRQWUDPRV��ORV�PRWRUHV�GH�LQGXFFLyQ��VtQFURQRV�\�GH�&�'��
(VWRV�PRWRUHV� GLILHUHQ�HQWUH� Vt� HQ� VX� JHRPHWUtD� \� HQ� FRPR� VRQ�JHQHUDGRV� ORV� FDPSRV�
PDJQpWLFRV� DFWXDQWHV�� HV� GHFLU�� VL� VRQ� XWLOL]DGRV� LPDQHV� SHUPDQHQWHV� R� FRUULHQWHV�
LQGXFLGDV��
�
�

•� 0iTXLQDV�TXH�WUDQVIRUPDQ�OD�HQHUJtD�SRU�UHOXFWDQFLD�YDULDEOH��
�
(VWD�FRQYHUVLyQ�GH�HQHUJtD�HV�HO�UHVXOWDGR�GH�OD�UHOXFWDQFLD�YDULDEOH�HQ�HO�HQWUHKLHUUR�GHO�
URWRU�\�HO�HVWDWRU��
&XDQGR�XQ�GHYDQDGR�GHO�HVWDWRU�HV�HQHUJL]DGR�VH�SURGXFH�XQ�SDU�UHOXFWLYR��GHELGR�D� OD�
WHQGHQFLD�SDUD�TXH�HO� URWRU� VH�PXHYD�GH�SRVLFLyQ��GH� WDO�PDQHUD�TXH�VH�SURGX]FD�XQD�
PtQLPD�UHOXFWDQFLD��HQ�HO�FDPSR�PDJQpWLFR�JHQHUDGR�HQ�HO�HVWDWRU��
(VWD�IRUPD�GH�SURGXFFLyQ�GH�HQHUJtD�PHFiQLFD��HV�DQiORJD�DO�SDU�GH�DOLQHDPLHQWR�TXH�VH�
REVHUYD�HQ�GRV�LPDQHV�SRODUL]DGRV�RSXHVWDPHQWH���
(O�05$&�HVWD�GHQWUR�GH�HVWD�FDWHJRUtD�GH�PiTXLQDV�HOpFWULFDV��
2EVHUYDQGR�OD�FODVLILFDFLyQ�DQWHULRU��HO�05$&��OD�RSHUDFLyQ�EiVLFD�GH�IXQFLRQDPLHQWR�VH�
IXQGDPHQWD�HQ� OD� UHOXFWDQFLD��(O�FRQFHSWR� UHOXFWDQFLD�FRUUHVSRQGH�FRQ� OD� UHVLVWHQFLD�GH�
IOXMR� GH� FDPSR� PDJQpWLFR�� OD� FXDO� RSRQH� GLFKR� URWRU� DO� FDPSR� HOHFWURPDJQpWLFR�� /D�
UHOXFWDQFLD� � HQ� XQ� FLUFXLWR� PDJQpWLFR� HV� XQ� HTXLYDOHQWH� D� OD� UHVLVWHQFLD� HQ� XQ� FLUFXLWR�
HOpFWULFR��
�
/RV�05$&��QR�SHUWHQHFHQ�D�ODV�PiTXLQDV�VtQFURQDV��GHELGR�TXH�OD�GLUHFFLyQ�\�YHORFLGDG�
HQ�HO�JLUR�GHO�URWRU�QR�HV�LJXDO�D�OD�URWDFLyQ�GHO�IOXMR�GHO�HVWDWRU��(V�GHFLU��HO�URWRU�JLUD�HQ�
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GLUHFFLyQ�FRQWUDULD�DO�IOXMR��HVWR�VXFHGH�VL�HO�Q~PHUR�GH�SRORV�HQ�HO�URWRU�HV�PHQRU�TXH�HO�
Q~PHUR�GH�SRORV�HQ�HO�HVWDWRU��
�
�
�����)81&,21$0,(172�'(�/26�05$&��
�
(O�IXQFLRQDPLHQWR�GHO�PRWRU�GH�UHOXFWDQFLD�DFFLRQDGR�SRU�FRQPXWDFLyQ��HV�PX\�VLPSOH�DO�
LJXDO� TXH� VX� HVWUXFWXUD�� HVWR� VH� EDVD� HQ� OD� JHQHUDFLyQ� \� FRQPXWDFLyQ� GH� FDPSRV�
PDJQpWLFRV�TXH�VH�OOHYD�D�FDER�HQ�ORV�ERELQDGRV�GH�ORV�SRORV�GHO�HVWDWRU�TXH�HV�OD�SDUWH�
ILMD�GH�OD�PiTXLQD��
6L�VH�DOLPHQWDVH�XQD�IDVH�GHO�PRWRU�FRQ�XQD�FRUULHQWH�TXH�SURGX]FD�XQ�FDPSR�PDJQpWLFR��
TXH�D�VX�YH]��SURGX]FD�XQ�SDU�TXH�WLHQGD�D�DOLQHDU�D�ORV�SRORV�GHO�URWRU�TXH�VH�HQFXHQWUHQ�
PiV�FHUFDQRV��HVWR�FRQ�HO�ILQ�GH�SRGHU�KDFHU�PtQLPD�OD�UHOXFWDQFLD�HQWUH�DPERV��HQ�HVWH�
FDVR� VL� XQD� IDVH� VH� HQFXHQWUD� DOLQHDGD�� SRU� FRQVLJXLHQWH� OD� VLJXLHQWH� IDVH� HVWDUi�
GHVDOLQHDGD��
6L� VH� SUHVHQWD� XQD� H[FLWDFLyQ� HQ� ORV� ERELQDGRV� GHO� HVWDWRU� VHFXHQFLDO� HQWUH� IDVHV�� HQ�
IXQFLyQ�GH�OD�SRVLFLyQ�GHO�URWRU��VH�JHQHUDUi�XQD�SURGXFFLyQ�FRQWLQXD�GH�JLUR�\�SDU��
(O� VHQWLGR� GH� JLUR�� HV� GHWHUPLQDGR� WRWDOPHQWH� HQ� HO� VHQWLGR� GH� OD� VHFXHQFLD� HQ� TXH� VH�
DOLPHQWD�D�ODV�ERELQDV�GHO�HVWDWRU��
�
$�FRQWLQXDFLyQ�VH�PXHVWUD�OD�ILJXUD�����TXH�HMHPSOLILFD�OR�GHVFULWR�DQWHULRUPHQWH��HQ�HVWH�
FDVR�VH�PXHVWUD�XQ�05$&��φ��FRQ�XQD�JHRPHWUtD�GH����SRORV�HQ�HO�HVWDWRU�\����SRORV�HQ�
HO�URWRU��TXH�PXHVWUD�FODUDPHQWH�HO�GHVDFRSODPLHQWR�PHQFLRQDGR�\�OD�IRUPD�HQ�FRPR�VH�
DOLQHDUtD� HO� URWRU� HQ� SUHVHQFLD� GHO� FDPSR� PDJQpWLFR� TXH� HV� FRQPXWDGR� HQ� OD� SDUWH�
HVWiWLFD�GHO�PRWRU�
�
�
�
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&RPR�VH�PHQFLRQy�DQWHULRUPHQWH��XQD�GH�ODV�FDUDFWHUtVWLFDV�TXH�VRQ�SULPRUGLDOHV�GH�HVWH�
PRWRU��GHELGR�D�VX�FRQVWUXFFLyQ�\�GLVHxR��HV�HO�GHVDFRSODPLHQWR��&DGD�XQD�GH�ODV�IDVHV�
HQ�HO�HVWDWRU�HVWiQ�GHVDFRSODGDV�HQ�IRUPD�ItVLFD��DGHPiV�GH�HOpFWULFD�\�PDJQpWLFD��
�
(VWDV� SURSLHGDGHV� TXH� SUHVHQWD� RIUHFH� LQGXGDEOHPHQWH� JUDQGHV� YHQWDMDV�� HQWUH� ODV�
FXDOHV�HVWiQ�TXH�HVWH�WLSR�GH�PiTXLQDV�SXHGH�VHJXLU�RSHUDQGR�D~Q�VL�XQD�GH�VXV�IDVHV�
HV� GDxDGD�� HVWR� SRU� VXSXHVWR� DIHFWDUi� D� VX� GHVHPSHxR� HO� FXDO� QR� VHUi� HO�PLVPR� TXH��
FXDQGR�OD�PiTXLQD�WUDEDMDUi�FRQ�VXV�IDVHV�FRPSOHWDV�\�QRUPDOHV��OR�FXDO�QRV�LQGLFD�TXH�
HVWH�WLSR�GH�PiTXLQDV�VRQ�PX\�FRQILDEOHV�\�VHJXUDV��
8Q�SXQWR�LPSRUWDQWH�SDUD�VX�IXQFLRQDPLHQWR�HV�HO�WLSR�GH�IXHQWH�GH�DOLPHQWDFLyQ�HOpFWULFD�
SDUD� HVWRV�PRWRUHV�� FRQ� FDUDFWHUtVWLFDV�PX\� HVSHFLDOHV�� FRQ� XQ� SULQFLSLR� GH� RSHUDFLyQ�
EDVDGD�HQ�OD�FRQPXWDFLyQ�GH�HQHUJtD�HOpFWULFD�REWHQLGD�GH�OD�UHG�GH�GLVWULEXFLyQ��

�
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(Q�HVWD�VHFFLyQ�VH�PXHVWUDQ� ODV�PiV� LPSRUWDQWHV�FDUDFWHUtVWLFDV�TXH� ORV�05$&�
SUHVHQWDQ� HQ� VXV� GLYHUVDV� HWDSDV� GH� DQiOLVLV�� GLVHxR�� FRQVWUXFFLyQ�� RSHUDFLyQ� \�
FRQWURO�� WDO� HV� HO� FDVR� GH� ODV� FXUYDV� SDU�YHORFLGDG� TXH� QRV� EULQGDQ� XQD� YLVLyQ�
JHQHUDO� GH� OD� IRUPD� HQ� FRPR� HVWD� GLYLVLyQ� GH� PiTXLQDV� HOpFWULFDV� SXHGHQ� VHU�
RSHUDGDV�� DGHPiV�GH� OD� JHRPHWUtD�TXH�HVWRV�PRWRUHV�SUHVHQWDQ�� HVWH�SXQWR�HV�
SULPRUGLDO� SDUD� OD� FRQVWUXFFLyQ� \� OyJLFDPHQWH� HO� GLVHxR� GH� ORV� PLVPRV� HO� FXDO�
GHSHQGHUi� IXHUWHPHQWH� SDUD� XQ� EXHQ� GHVHPSHxR�� )LQDOPHQWH� VH� SUHVHQWD� HO�
FRQFHSWR� GH� OD� IXHQWH� GH� DOLPHQWDFLyQ� TXH� DFRPSDxD� D� ORV�05$&�� TXH� HV� XQD�
SLH]D�IXQGDPHQWDO�WDQWR�SDUD�VX�GLVHxR��RSHUDFLyQ��\�FRQWURO�GH�ORV�PLVPRV��
�
�
������&$5$&7(5Ë67,&$6�3$5�9(/2&,'$'��
�
/D�RSHUDFLyQ�SDU�YHORFLGDG�HV�XQ�SXQWR�SULPRUGLDO�GH�ORV�05$&��GHELGR�D�TXH�HVWD�FXUYD�
QRV�SUHVHQWD�XQD�LGHD�SULPRUGLDO�GH�OD�IRUPD�HQ�FRPR�WUDEDMD�HVWH�WLSR�GH�PRWRUHV��HVWD�
LQIRUPDFLyQ�HVWD�EDVDGD�HQ�HO�DUWLFXOR�>�@�\�OD�ILJXUD�����UHSUHVHQWD�HVWD�FDUDFWHUtVWLFD��
(VWD�LQIRUPDFLyQ�HVWD�EDVDGD�HQ�H[SHULHQFLDV�SUHYLDV��ODV�FXDOHV�FRQOOHYDQ�D�XQD�VHULH�GH�
FXUYDV�R�IDPLOLDV�GH�FXUYDV�TXH�VH�FRQVWUX\HQ�HQ�EDVH�D�HVWD�H[SHULHQFLD��
&RPR�VH�PHQFLRQD�HQ�HVWH�DUWtFXOR�OD�FXUYD�ILQDO�REWHQLGD�VH�SXHGH�GLYLGLU�HQ�WUHV�]RQDV�
OD� FXDOHV� VHUiQ� H[SOLFDGDV� SRVWHULRUPHQWH�� 'HQWUR� GH� HVWH� DUWLFXOR� VH� PHQFLRQD� ORV�
VLJXLHQWH�³(O�05$&�SXHGH�VHU�VROLFLWDGR�HQ�SULQFLSLR�FRQ�SDUHV�GH�FDUJDV�GH�GRV�R� WUHV�
YHFHV�VXSHULRUHV�DO�SDU�GH�FDUJD�QRPLQDO��HQ�UHJLPHQHV�WUDQVLWRULRV�SDUD�WRGR�HO�LQWHUYDOR�
GH�YHORFLGDGHV´��
&RQ�EDVH�HQ�OR�DQWHULRU�SRGUHPRV�PDV�DGHODQWH�REWHQHU�OD�FXUYD�GHO�05$&�TXH�QRVRWURV�
SURSRQHPRV�HQ�OD�VLPXODFLyQ��
�
�
�
�
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�
� � � � � � � 3$5�9$5,$%/(�
�
�������������������������������������������������������������������������������������������������������9(/2&,'$'�

),*85$�����&859$�3$5�9(/2&,'$'�'(/�05$&��
�
�
�
���������)8(17(�&21087$'$�'(�$/,0(17$&,Ï1��
�
/D�QHFHVLGDG�GH�XQ� FRQPXWDGRU� HOHFWUyQLFR�SDUD� OOHYDU� D� FDER� OD� DOLPHQWDFLyQ�GH� FDGD�
XQD�GH�ODV�IDVHV�WDPELpQ�SXHGH�FRQVLGHUDUVH�FRPR�XQD�SURSLHGDG�ItVLFD�GH�OD�PiTXLQD��
�
(VWD�QHFHVLGDG�HV�XQD�GHULYDFLyQ�GH�OD�FRQVWUXFFLyQ�PLVPD�GH�OD�PiTXLQD��TXH�GHELGR�D�
VX�GHVDFRSODPLHQWR�GH�FDGD�XQD�GH�ODV�IDVHV�GHEH�VHU�DOLPHQWDGD�HQ�IRUPD�LQGLYLGXDO��QR�
SRU�WHQVLRQHV�GH�&'�QL�&$��VL�QR�SRU�XQD�WHQVLyQ�TXH�GHEH�VHU�FRQPXWDGD�\�TXH�GHSHQGH�
WRWDOPHQWH�GH�OD�SRVLFLyQ�GHO�URWRU��
�
(O� GLVHxR� GHO� FRQPXWDGRU� HOHFWUyQLFR� FRPR� VH� PHQFLRQD� DQWHULRUPHQWH� HV� XQD� SLH]D�
IXQGDPHQWDO�SDUD�HO�FRQWURO�GHO�05$&�\D�TXH�JUDQ�SDUWH�GHO�EXHQ�GHVHPSHxR�TXH�WHQJD�
HO�PRWRU�VHUi�GHELGR�D�OD�IRUPD�HQ�FRPR�WUDEDMH�HO�FRQPXWDGRU��
�
3DUD�SRGHU�JHQHUDU�ODV�VHxDOHV�FRQPXWDGDV�GH�HVWRV�PRWRUHV�HV�PX\�LPSRUWDQWH�REWHQHU�
OD�LQIRUPDFLyQ�GH�OD�SRVLFLyQ�TXH�WLHQH�HO�URWRU��OR�FXDO�VH�SXHGH�ORJUDU�HQ�IRUPD�ItVLFD�FRQ�

3
$
5�
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OD� LPSOHPHQWDFLyQ� GH� XQ� VHQVRU� GH� SRVLFLyQ� R� HQ� VX� GHIHFWR� RSWDU� SRU� XQD� WpFQLFD� GH�
HVWLPDFLyQ�GHO�PLVPR�FRPR�VH�PXHVWUD�HQ�GLYHUVRV�HVWXGLRV�>��@�TXH�VX�SULQFLSDO�REMHWLYR�
HV�GH�FRQRFHU�HO�YDORU�GH�SRVLFLyQ�GHO�URWRU�VLQ�QHFHVLGDG�GH�FRQWDU�FRQ�DOJ~Q�GLVSRVLWLYR�
ItVLFR�TXH�UHDOLFH�HVWD�WDUHD��
�
(Q� OD� OLWHUDWXUD� FLHQWtILFD� TXH� VH� UHYLVy� SDUD� HVWH� GRFXPHQWR�� KHPRV� REVHUYDGR� XQD�
GLYLVLyQ�GH�WUDEDMRV�TXH�VH�HQIRFDQ�D�OD�FRQPXWDFLyQ�HQ�ORV�05$&�>�@��\�TXH�FDGD�XQR�GH�
HOOR�SURSRQHQ�XQD�HVWUDWHJLD�SURSLD�SDUD�SRGHU�UHVROYHU�HVH�SUREOHPD��
�
(Q� OD� ILJXUD� ���� VH� SXHGH� DSUHFLDU� XQR� GH� ORV� HVTXHPDV� HOHFWUyQLFRV� TXH� PiV�
FRP~QPHQWH� VRQ� XWLOL]DGRV� SDUD� OD� FRQPXWDFLyQ�� HQ� HVWH� FDVR� VH� PXHVWUD� XQD� IXHQWH�
FRQPXWD�SDUD�XQ�05$&�WULIiVLFR����SRORV�HQ�HO�HVWDWRU���FRPR�VH�SRGUi�REVHUYDU�VROR�VH�
SUHVHQWD�OD�LGHD�SULQFLSDO�GHO�IXQFLRQDPLHQWR�TXH�HVWH�GLVSRVLWLYR�WLHQH�SRU�ILQ��

�
),*85$�����&21087$'25�(/(&75Ï1,&2�3$5$�81�05$&��φ�

�
�
6L�VH�REVHUYD�HO�FLUFXLWR��VH�SXHGH�REVHUYDU�TXH�ORV�LQWHUUXSWRUHV�VH�GHEHQ�DEULU�\�FHUUDU�
FRQ�HO�ILQ�GH�SRGHU�REWHQHU�ODV�FXUYDV�GHVHDGDV�GH�FRUULHQWHV�GHO�HVWDWRU��
�
/D�VHFXHQFLD�GH�GLVSDUR�GH�ORV�LQWHUUXSWRUHV�HV�GHWHUPLQDGD�SURSLDPHQWH�SRU�XQD�OH\�GH�
FRQPXWDFLyQ�� HQ� OD� UHYLVLyQ� ELEOLRJUiILFD� DQWHV� PHQFLRQDGD�� VH� UHSRUWDQ� HVWXGLRV�
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GHWDOODGRV�TXH�KDQ�DELHUWR�XQ�FDPLQR�SDUD�HO�GHVDUUROOR�GH�HVWH� WLSR�GH�FRPSRQHQWHV�\�
OH\HV�GH�FRQPXWDFLyQ��
�
&DEH�GHVWDFDU�TXH�HO�GLVHxR�GH�OD�IXHQWH�GH�FRQPXWDFLyQ�HV�SURSLD�SDUD�FDGD�XQR�GH�ORV�
05$&��HVWR�GHELGR�D�TXH�H[LVWH�XQD�JDPD�PX\�DPSOLD�HQ�JHRPHWUtDV�GH�FRQVWUXFFLyQ�GH�
HVWRV�PRWRUHV��
�
�
��������*(20(75Ë$�'(�/26�05$&��
/RV� 05$&�� VRQ� GLVHxDGRV� GH� GLVWLQWDV� IRUPDV�� HQ� OD� ILJXUD� ���� VH� PXHVWUD� OD�
FRQILJXUDFLyQ�GH�GLIHUHQWHV�WLSRV�\�GLVHxRV��

),*85$�����*(20(75,$�'(�/26�05$&�
�

��IDVHV��
��SRORV�HQ�HVWDWRU���SRORV�HQ�URWRU�

��IDVHV��
��SRORV�HQ�HVWDWRU���SRORV�HQ�URWRU�

��IDVHV��
��SRORV�HQ�HVWDWRU���SRORV�HQ�URWRU�

��IDVHV��
���SRORV�HQ�HVWDWRU���SRORV�HQ�URWRU�
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&RPR�VH�PXHVWUD�HQ� OD� ILJXUD������VH�REVHUYDQ�PRWRUHV�GH���D��� IDVHV�� ORV�FXDOHV�VRQ�
GLVHxRV� TXH� LQYHVWLJDGRUHV� UHDOL]DQ� SDUD� SRGHU� VDEHU� FXDO� GH� WRGRV� HOORV� HV� HO� PiV�
RSWLPR�GHSHQGLHQGR�GH�VXV�FDUDFWHUtVWLFDV�SURSLDV��
&RPR� VH�SXHGH�REVHUYDU� FODUDPHQWH�� ORV� SRORV� GHO� URWRU� QR� GHEHQ�VHU� HVWULFWDPHQWH� OD�
PLWDG�GH�ORV�SRORV�GHO�HVWDWRU��OR�FXDO�QRV�EULQGD�XQD�SRVLELOLGDG�PX\�DPSOLD�GH�GLVHxRV��
&DEH� GHVWDFDU� TXH� ORV� PDWHULDOHV� FRQ� TXH� VH� FRQVWUX\H� ORV� 05$&� VRQ� XQD� SDUWH�
VXPDPHQWH�LPSRUWDQWH�SDUD�HO�EXHQ�GHVDUUROOR�WHFQROyJLFR�GH�HVWRV�PRWRUHV��
�
�
������6(&&,21�(6758&785$/�'(�/26�05$&��
�
(VWH� SXQWR� HV� WUDWDGR� \� FRPHQWDGR� HQ� EDVH� D� ORV� HVWXGLRV� UHDOL]DGRV� SRU� OD� FRPSDxtD�
(0(5621� 027256� OD� FXDO� HQ� EDVH� D� OD� H[SHULHQFLD� HQ� LQYHVWLJDFLyQ� KD� ORJUDGR�
GHVDUUROODU� XQ� FRQMXQWR� GH� UHFRPHQGDFLRQHV� TXH� GHEHPRV� WRPDU� HQ� FXHQWD�� (VWDV�
UHFRPHQGDFLRQHV�HVWiQ�WRPDGDV�HQ�EDVH�DO�DUWLFXOR�>�@��HO�FXDO�PHQFLRQD�D�GHWDOOH�OR�TXH�
VH�HVFULEH�D�FRQWLQXDFLyQ��
�
�
����������'(9$1$'26�'(/�(67$725�
�
(O� GHVDUUROOR� OOHYDGR� D� FDER� SRU� (0(5621� HQ� EDVH� DO� GHVDUUROOR� GH� IDEULFDFLyQ� GH�
GHYDQDGRV�SDUD�HO�HVWDWRU�GH�ORV�05$&��KDQ�FRQGXFLGR�D�FRQFOXLU�TXH�HVWRV�GHYDQDGRV�
QR�UHTXLHUHQ�GH�DOJXQD�IRUPD�HVSHFLDO�GH�PDQXIDFWXUD��
�
(Q�OD�ILJXUD�����VH�SXHGH�REVHUYDU�OD�IRUPD�HQ�FRPR�VH�HQFXHQWUD�ORV�GHYDQDGRV�GH�ORV�
PRWRUHV��
�
(VWD� HPSUHVD� UHSRUWD� TXH� FRPR� ORV� GHYDQDGRV� VH� IDEULFDQ� FRQ� WpFQLFDV� FRPXQHV�� HV�
SRVLEOH�IDEULFDUORV�PX\�IiFLOPHQWH��XQ�SXQWR�PX\�LPSRUWDQWH�HQ�ORV�UHVXOWDGRV�UHSRUWDGRV��
FRQGXFHQ�D�XQ�ORJUR�PiV�SDUD�HO�GHVDUUROOR�GH�ORV�05$&��HV�TXH�FRPR�ORV�GHYDQDGRV�GHO�
HVWDWRU��HVWiQ�PRQWDGRV�VREUH�HO�SROR�VDOLHQWH�GHO�HVWDWRU��HV� IiFLOPHQWH� LQWHUFDPELDEOH��
HQ�FDVR�GH�XQ�GDxR�GHO�GHYDQDGR��6ROR�KDEUtD�TXH�GHVPRQWDUOR�H�LQWHUFDPELDUOR�SRU�XQ�
GHYDQDGR�VLPLODU�GH�ODV��PLVPDV�FDUDFWHUtVWLFDV�\�HO�SUREOHPD�HVWDUi�VROXFLRQDGR��
�
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/D�HPSUHVD�(0(5621�UHSRUWD�HQ�VX�HVWXGLR�TXH��KD� ORJUDGR�HO�GHVDUUROOR�GH�PRQWDGR�
GH�GHYDQDGRV�GHO�HVWDWRU�HQ�XQ������HQ�EDVH�D�XQD�WpFQLFD�TXH�HOORV�GHQRPLQDQ�FRPR�
LQVHUFLyQ�GH�HVSLUDV��HO�FXDO�UHFRPLHQGDQ�FRPR�HO�PpWRGR�PiV�ySWLPR��
�
�
&RPR� VH� FRPHQWR� DQWHULRUPHQWH�� ORV� 05$&� QR� QHFHVLWDQ� GH� PDWHULDOHV� GH� HVSHFLDO�
PDQXIDFWXUD�SDUD�VX�FRQVWUXFFLyQ��SHUR� OD�HPSUHVD�(0(5621��HVWD�GHVDUUROODQGR�XQD�
GLYLVLyQ� GH� FRQVWUXFFLyQ� GH� 05$&� FRQ� PDWHULDOHV� PDJQpWLFRV� GH� PD\RU� FDOLGDG� TXH�
OyJLFDPHQWH� KDFH�DXPHQWDU� HO� FRVWR� GHO�PRWRU�� HVWD� SRVLELOLGDG�HVWD� HQ� GHVDUUROOR� SDUD�
SRGHU�PHMRUDU�OD�HILFLHQFLD�GHO�PRWRU��TXH�HV�XQD�SRVLELOLGDG�TXH�VH�HQFXHQWUD�HQ�HVWXGLR��
�

�
�

),*85$�����'(9$1$'26�'(�/26�05$&��
�
�������/$0,1$&,21�'(/�52725��
�
3DUD� OD�FRQVWUXFFLyQ�GHO� URWRU�GHO�05$&��HV� OyJLFR�SHQVDU�TXH�GHEH�VHU� ODPLQDGR�SDUD�
HYLWDU�ODV�SpUGLGDV�SRU�HO�HIHFWR�GH�ODV�FRUULHQWHV�SDUiVLWDV��
/D�HPSUHVD�(0(5621�UHDOL]D�OD�IDEULFDFLyQ�GH�URWRUHV�GH�ORV�05$&��HQ�EDVH�D�WpFQLFDV�
GH�ODPLQDFLyQ�VHPHMDQWHV�D�ODV�XWLOL]DGDV�HQ�ORV�WUDQVIRUPDGRUHV�HOpFWULFRV��
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(VWDV�WpFQLFDV�QRV�KDFHQ�SHQVDU�TXH�OD�IDEULFDFLyQ�GH�URWRUHV�GH�HVWRV�PRWRUHV�VH�SXHGH�
UHDOL]DU�FRQ�DSDUDWRV�\D�H[LVWHQWHV��QR�FRQ�DSDUDWRV�HVSHFLDOHV��OR�FXDO�LQGLFD�OD�VHQFLOOH]�
GH�OD�PiTXLQD��
$�FRQWLQXDFLyQ�VH�PXHVWUD�OD�ILJXUD������HQ�OD�FXDO�VH�SXHGH�REVHUYDU�OD�IRUPD�TXH�WLHQH�HO�
URWRU�GH�HVWRV�PRWRUHV��

�
),*85$�����52725�'(�81�05$&��

�
���������(175(+,(552��
/RV�PRWRUHV�TXH�VH�HQFXHQWUDQ�HQ�GLVHxR�\�SURWRWLSRV�GH�(0(5621��HQ�HO�iUHD�GH� ORV�
05$&�� QRV� SXHGHQ� UHSRUWDU� TXH� GXUDQWH� OD� IDEULFDFLyQ� VH� SUHVWD� XQ� SULQFLSDO� FXLGDGR�
VREUH�ODV�PHGLGDV�GH�ODV�SLH]DV�TXH�FRQIRUPDQ�HO�PRWRU��HVWR�GD�SLH�SDUD�OD�PHGLGD�GHO�
HQWUHKLHUUR� IRUPDGR�HQWUH� ORV�SRORV�GHO� URWRU� \�HO� HVWDWRU�� HV� LPSRUWDQWH�TXH�VH� UHDOLFHQ�
FRQ�PHGLGDV�TXH�UHSUHVHQWHQ�OD�PHQRU�YDULDQ]D�SRVLEOH��
(Q� ORV� UHSRUWHV� REWHQLGRV� SRU� (0(5621��PHQFLRQD� TXH� HO� YDORU� WtSLFR� GHO� HQWUHKLHUUR�
GHVDUUROODGR� SDUD� VXV�PRWRUHV� QR�GHEH� H[FHGHU� HO� ����GHO� YDORU� QRPLQDO�� GDGR� TXH� VL�
HVWR�VXFHGLHUD�H[LVWLUtD�XQ�GHVEDODQFHR�ItVLFR�VHYHUR�TXH�PDV�DGHODQWH�FRPHQWDUHPRV��
(0(5621�UHFRPLHQGD�TXH�ORV�YDORUHV�ySWLPRV�GH�YDULDQ]D�GHO�HQWUHKLHUUR�VHD�GH������D�
������FRQ�OR�FXDO�HOORV�KDQ�UHFRPHQGDGR�TXH�HO�YDORU�GH������HQ�VX�YDULDQ]D�SDUD�XQ�EXHQ�
GHVHPSHxR� GHO� PRWRU� \� DVt� SRGHU� HYLWDU� XQ� GHVEDODQFHR� ItVLFR� TXH� D� FRQWLQXDFLyQ�
FRPHQWDUHPRV��
�
�
�
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�������%$/$1&(2�'(/�52725��
&RPR� VDEHPRV� ORV� GHYDQDGRV� GHO� HVWDWRU� WLHQHQ� VXPLQLVWUR� HOpFWULFR� \� PDJQpWLFR�� OD�
SULQFLSDO� FDXVD� GH� GHVEDODQFHR� HQ� ORV� PRWRUHV� HOpFWULFRV� HV� OD� QR� XQLIRUPLGDG� GH�
GLVWULEXFLyQ�GHO�URWRU��
$GHPiV� ORV� FRMLQHWHV� \� VRSRUWHV� FRQWULEX\HQ� DO� GHVEDODQFHR� \� SRU� FRQVHFXHQFLD� D� OD�
YLEUDFLyQ��
(Q�OD�SUiFWLFD�HO�FRVWR�GH�EDODQFHDU�XVXDOPHQWH�HV�EDMR��SHUR�FRPR�VLHPSUH�FRUUHPRV�HO�
ULHVJR�GH�LQWURGXFLU�GHVEDODQFHRV�SRU�ORV�DSR\RV�GHO�URWRU��TXH�SXHGHQ�VHU�IDEULFDGRV�FRQ�
HVSHFLDO�FXLGDGR�\�HO�FRVWR�QR�HV�PX\�HOHYDGR��
(0(5621�KD�HVWXGLDGR�D�ORV�05$&�HQ�VX�FRPSRUWDPLHQWR��HQ�SUXHEDV�GH�ODERUDWRULR�\�
XQD� GH� ODV� SULQFLSDOHV� FRQFOXVLRQHV� TXH� UHSRUWDQ�� HV� PHQFLRQDU� TXH� SDUD� PRWRUHV�
PHQRUHV�GH��������U�S�P��HO�HIHFWR�GH�GHVEDODQFHR�QR�HV�PX\�FUtWLFR�\�SRU�HOOR�SDUD�HVWH�
WLSR�GH�PRWRUHV�HV�UDUR�TXH�H[LVWDQ�SUREOHPDV�SRU�HVWH�PRWLYR��
3DUD� PRWRUHV� GH� PD\RU� YHORFLGDG�� WHQGUtDPRV� TXH� DQDOL]DU� PiV� GHWHQLGDPHQWH� ODV�
FRQGLFLRQHV�GH�RSHUDFLyQ�GHO�PLVPR�\�SRQHU�PD\RU�pQIDVLV�D�ODV�SLH]DV�TXH�LQYROXFUD�HO�
EDODQFHR�GHO�PRWRU��
6REUH� HVWH� WHPD� VH� UHDOL]DQ� HVWXGLRV� VREUH� HO� UXLGR� TXH� ORV� 05$&� GHVDUUROODQ�� XQD�
PXHVWUD�ILUPH�GH�OR�FRPHQWDGR��HVWD�PRVWUDGR�HQ�HO�VLJXLHQWH�SURJUDPD�TXH�HQ�VX�YHUVLyQ�
GHPR� �ILJXUD� ���� \� ������ PXHVWUD� HO� GHVDUUROOR� GH� XQ� SURJUDPD� TXH� VLPXOD� HO� UXLGR�
SURGXFLGR� SRU� HO�PRWRU� D� GLVWLQWDV� YHORFLGDGHV�� SRVWHULRUPHQWH� VH�PXHVWUD� HO� GLDJUDPD�
XWLOL]DGR�SDUD�HVWH�ILQ��
&RPR�VH�SRGUi�REVHUYDU�PiV�DGHODQWH��OD�IRUPD�GHO�PRGHOR�HV�PX\�VLPLODU�DO�GHVDUUROODGR�
SDUD�OD�VLPXODFLyQ�GH�HVWH�WUDEDMR��
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&RQ�WRGD�HVWD� LQIRUPDFLyQ��SRGHPRV�FRPHQWDU� ORV�GLVWLQWRV�DYDQFHV�TXH� ORV�05$&�KDQ�
WHQLGR�KDVWD�OD�IHFKD��
�
�����&21752/�(1�/26�05$&�
�
(Q� XQD� UHYLVLyQ� GH� OD� OLWHUDWXUD� XWLOL]DGD� SDUD� HVWH� WUDEDMR�� SRGHPRV� FRQFOXLU�� TXH� OD�
OLPLWDFLyQ� PiV� FRP~Q� SURYLHQH� GH� XQD� GH� ODV� FDUDFWHUtVWLFDV� PiV� LPSRUWDQWHV� GH� HVWD�
PiTXLQD�� OD� QR� OLQHDOLGDG� TXH� SUHVHQWD� HO� HQWUHKLHUUR� HQ� HO� IOXMR� PDJQpWLFR� TXH� OR�
DWUDYLHVD��DGHPiV�HVWR�DXQDGR�D�TXH�OD�FRQPXWDFLyQ�GHEH�VHU�OOHYDGD�D�FDER�HQ�EDVH�D�
OD�PHGLFLyQ�GH�OD�SRVLFLyQ�GHO�URWRU��KDFH�HVWD�WDUHD�DXQ�PiV�FRPSOHMD��
�
/D� PD\RUtD� GH� ORV� UHVXOWDGRV� TXH� VH� UHSRUWDQ� FRQVLGHUDQ� XQD� UHODFLyQ� OLQHDO� HQWUH� ORV�
HQODFHV�GH�IOXMR�\�ODV�FRUULHQWHV�GH�ORV�GHYDQDGRV�GHO�HVWDWRU�HQ�HO�FLUFXLWR�PDJQpWLFR��OR�
FXDO�SHUPLWH�GLVHxDU�XQ�PRGHOR�GH�FRQWURO�VHQFLOOR��TXH�D�SRVWUH�VH�KD�YDOLGDGR�FRPR�XQ�
PRGHOR�FRQILDEOH��
�
(Q� HO�PLVPR� VHQWLGR�� HO� FRQWURODGRU� GHEH� GLVHxDUVH� WRPDQGR� HQ� FXHQWD� OD� HVWUDWHJLD� R�
IRUPD� HQ� TXH� VH� UHDOL]DUi� OD� FRQPXWDFLyQ�� GDGR� TXH� HO�PRWRU� GHEH� VHU� HOpFWULFDPHQWH�
FRQPXWDGR�SDUD�XQD�FRUULHQWH�GH�RSHUDFLyQ��HO�FXDO�JRELHUQD�HO�WLSR�GH�FRQPXWDFLyQ��
3DUD� HO� GLVHxR� GH� ORV� FRQWUROHV� GH� ORV� 05$&�� JHQHUDOPHQWH� VH� VXSRQH� XQD� VHULH� GH�
IDFWRUHV�TXH�VRQ��

•� /DV�~QLFDV�YDULDEOHV�TXH� VH�HQFXHQWUDQ�GLVSRQLEOHV�SDU� SRGHU� KDFHU�PHGLFLRQHV�
VRQ�ODV�FRUULHQWHV�GHO�HVWDWRU��OD�SRVLFLyQ�GHO�URWRU�\�OD�YHORFLGDG�SURSLD�GHO�PRWRU��

•� (O�PRPHQWR�GH�LQHUFLD�HV�FRQRFLGR�
•� /RV� SDUiPHWURV� GHO�PRWRU� VRQ� FRPSOHWDPHQWH� FRQRFLGRV� �UHVLVWHQFLD�� LQGXFWDQFLD��

HWF���
•� /DV� ~QLFDV� HQWUDGDV� GH� FRQWURO� VRQ� ODV� WHQVLRQHV� FRQPXWDGRV� TXH� DOLPHQWDQ� HO�

HVWDWRU��
%DMR�HVWRV�SDUiPHWURV�VH�EDVDQ�ORV�JUXSRV�GH�WUDEDMR�SDUD�SRGHU�REWHQHU�HO�FRQWURODGRU�
DGHFXDGR�SDUD�HO�05$&��
�
�
�
�
�
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����¢48(�2)5(&(1�/26�05$&"�
/RV� 05$&� VRQ� XQD� WHFQRORJtD� TXH� WLHQH� DPSOLDV� H[SHFWDWLYDV� HQ� HO� iUHD� GH� PRWRUHV�
HOpFWULFRV� GH� LQRYDFLyQ�� VLQ� GXGD� WLHQHQ� PXFKDV� FDUDFWHUtVWLFDV� TXH� OR� KDFHQ� DWUDFWLYR�
SDUD�SRGHUVH�LQYROXFUDU�HQ�GLVWLQWDV�GLYLVLRQHV�GH�HVWXGLR�TXH�DFWXDOPHQWH�VRQ�H[SORUDGRV�
SRU� YDULDGRV� JUXSRV� GH� LQYHVWLJDFLyQ� DOUHGHGRU� GHO�PXQGR� \� HQ� HVSHFLDO� D� LPSRUWDQWHV�
HPSUHVDV�GHGLFDGDV�D�OD�FRPHUFLDOL]DU�PRWRUHV�HOpFWULFRV�SRU�YDULDV�GpFDGDV��
3DUD�VLWXDU�ODV�FDUDFWHUtVWLFDV�DWUDFWLYDV�GH�HVWRV�PRWRUHV�D�FRQWLQXDFLyQ�VH�PXHVWUDQ�ODV�
PiV�LPSRUWDQWHV�YHQWDMDV�\�DOJXQDV�GHVYHQWDMDV�TXH�ORV��05$&�SUHVHQWDQ��
�
������9(17$-$6�
/D� FRQVWUXFFLyQ� GH� ORV� 05$&�� � HV� XQD� GH� ODV� PiV� VHQFLOODV�� ÒQLFDPHQWH� HO� HVWDWRU�
FRQWLHQH� GHYDQDGRV�� ORV� FXDOHV� VRQ� PRQWDGRV� VREUH� ORV� SRORV� GH� FDGD� IDVH�� GH� WDO�
PDQHUD�TXH�DO�VHU�FRQPXWDGRV��VH�IRUPHQ�SRORV�DSXHVWRV��
(O� URWRU� QR� FRQWLHQH� QLQJ~Q� GHYDQDGR�� QL� LPiQ� SHUPDQHQWH�� (VWH� VROR� FRQVLVWH� HQ� XQD�
PDVD�PHWiOLFD�ODPLQDGD�PRQWDGD�VREUH�XQ�VRSRUWH��/R�PHQFLRQDGR�DQWHULRUPHQWH��VREUH�
OD� VLPSOLFLGDG� HQ� OD� FRQVWUXFFLyQ� GH� OD� PiTXLQD� QRV� OOHYD� D� REVHUYDU� TXH� HO� FRVWR�
GLVPLQX\H�IXHUWHPHQWH��FRPR�VH�PXHVWUD�HQ�OD�),*85$������
�

� � �����),*85$�����32/26�'(/�52725�'(�81�05$&��
�
�
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6RQ�PiTXLQDV�PX\�FRQILDEOHV�GDGR�TXH�FDGD�IDVH�GH�OD�PiTXLQD�HV�LQGHSHQGLHQWH�WDQWR�
HQ� IRUPD� ItVLFD�� HOpFWULFD� \�PDJQpWLFD�� HQWUH� IDVHV�� TXH�KDFH�TXH� VL� XQD� IDVH� OOHJDVH�D�
IDOODU��HVWR�QR� LPSHGLUtD�TXH� OD�PiTXLQD�VLJXLHUD� WUDEDMDQGR�� OR�FXDO�QRV� LQGLFD�TXH�HVWD�
PiTXLQD�HV�PX\�FRQILDEOHV�HQ�FXDQWR�D�VX�RSHUDFLyQ�\�IXQFLRQDPLHQWR��
$GHPiV� D� OD� LQH[LVWHQFLD� GH� FRQGXFWRUHV� HQ� HO� URWRU�� HVWH� WLSR� GH� PiTXLQDV� SXHGH�
DOFDQ]DU�YHORFLGDGHV�FRQVLGHUDEOHPHQWH�DOWDV��DXQDGR�DO� WLSR�GH�FRQYHUVLyQ�GH�HQHUJtD��
VH�SXHGH�REVHUYDU�TXH�HO�05$&�SXHGH�JHQHUDU�DOWDV�SRWHQFLDV��FRPSDUDGDV�FRQ�PRWRUHV�
GH�ODV�PLVPDV�GLPHQVLRQHV��
�
2WUD� YHQWDMD� JUDFLDV� D� VX� HVWUXFWXUD� VLPSOH�� HV� OD� GH� SRGHU� RSHUDU� FRQWLQXDPHQWH� HQ�
FRQGLFLRQHV�H[WUHPDV��HQ�GRQGH�OD�WHPSHUDWXUD��KXPHGDG�\�RWURV�DJHQWHV�QDWXUDOHV�VRQ�
OLPLWDQWHV�SDUD�OD�XWLOL]DFLyQ�GH�PRWRUHV�HOpFWULFRV��
2WUD�YHQWDMD�PX\�QRWRULD�HV�TXH�HO��05$&�SRVHH�XQ�PRPHQWR�GH�LQHUFLD�PX\�SHTXHxR��
GHELGR� D� OD� DXVHQFLD� GH�PDVD� HQ� ORV� KXHFRV� HQWUH� ORV� GLHQWHV� GHO�PRWRU�� (O� URWRU� HVWi�
FRPSXHVWR� ~QLFDPHQWH� SRU� HO� HMH� HQ� IRUPD� GHQWDGD�� HQ� EDVH� D� HVWXGLRV� SUHYLRV� TXH�
LQYHVWLJDGRUHV� UHDOL]DQ� VREUH� HO� WHPD� VH� SXHGH� REVHUYDU� FODUDPHQWH� TXH� HO� 05$&�
DYHQWDMD� FODUDPHQWH� D� ORV� PRWRUHV� HOpFWULFRV� FRQYHQFLRQDOHV� DO� SXQWR� GH� PLQLPL]DU� HO�
PRPHQWR� GH� LQHUFLD� GHO� PRWRU� DO� ���� FRQ� UHVSHFWR� FRQ� RWURV� PRWRUHV� GH� ODV� PLVPDV�
GLPHQVLRQHV��
�
(Q�OD�ILJXUD������VH�PXHVWUD�OD�ILJXUD�GH�XQ�05$&��φ��GRQGH�SRVHH���SRORV�HQ�HO�HVWDWRU�\�
��SRORV�HQ�HO�URWRU��TXH�HV�OD�JHRPHWUtD�TXH�PD\RU�JHQWH�HQ�HO�iUHD�GH�HVWXGLR�GH�HVWRV�
PRWRUHV�UHFRPLHQGDQ��

������(6758&785$�'(�81�05$&�&21���32/26�(1�(/�(67$725�<���32/26�(1�(/�
52725��

�
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�������'(69(17$-$6��
�
$OJXQDV�OLPLWDFLRQHV�TXH�SURGXFH�OD�VLPSOLFLGDG�PHFiQLFD�GH�OD�PiTXLQD���VH�PXHVWUDQ�HQ�
HO�DQiOLVLV�\�HO�FRQWURO�SURSLR�GH�HVWDV�PiTXLQDV��
8QD�GHVYHQWDMD�TXH�VH�SUHVHQWD�HQ�ORV�05$&�HV�HO�KHFKR�TXH�SDUD�SRGHUORV�LPSOHPHQWDU�
HQ�HO� FDPSR�SURGXFWLYR��QR�VH�SXHGH�DOLPHQWDU�GLUHFWDPHQWH�GHVGH�XQD� OtQHD�GH�&'�QL�
XQD�OtQHD�GH�$&��GHELGR�D�TXH�GHEH�GH�VHU�FRQPXWDGR�HOHFWUyQLFDPHQWH��
�
(VWH�SUREOHPD�KD�VLGR� VROXFLRQDGR�SDUFLDOPHQWH�JUDFLDV�DO� DYDQFH�HQ� OD�HOHFWUyQLFD�GH�
SRWHQFLD�� OD� FXDO� QRV� EULQGD� OD� SRVLELOLGDG� GH� SRGHU� FRQWURODU� JUDQGHV� FDQWLGDGHV� GH�
SRWHQFLD�D�FRVWRV�FDGD�YH]�PiV�HFRQyPLFRV��
2WUD�GHVYHQWDMD�TXH�SUHVHQWD�HV�OD�TXH�HO�HVWDWRU�\�HO�URWRU�VRQ�GH�SRORV�VDOLHQWHV��SDUD�OD�
UHDOL]DFLyQ� GHO� SDU� UHOXFWLYR�� KDFH� TXH� HVWD� PiTXLQD� WHQJD� FDUDFWHUtVWLFDV� PDJQpWLFDV�
VHDQ�IXHUWHPHQWH�QR�OLQHDOHV��
�
�
����$9$1&(6�7(&12/2*,&26�(1�/26�05$&�
�
3RGUHPRV�PHQFLRQDU�TXH�ORV�05$&�VH�HQFXHQWUD�KR\�HQ�GtD�HQ�XQ�SURFHVR�GH�HVWXGLR�H�
LQYHVWLJDFLyQ�� HVWH� WLSR� GH� PRWRUHV� FRPR� KHPRV� PHQFLRQDGR� DQWHULRUPHQWH�� HVWiQ�
JDQDQGR�SRSXODULGDG��GHELGR�D� ODV�FDUDFWHUtVWLFDV� ItVLFDV�SURSLDV�TXH�HO�PRWRU�SUHVHQWD��
DGHPiV�GH�SRGHU�FRQWDU�KR\�HQ�GtD�FRQ�DYDQFHV�HQ�HO�iUHD�GH�OD�HOHFWUyQLFD�GH�SRWHQFLD��
�
(VWR�KDFH�D� ORV�05$&�FRPR�XQ� IXHUWH� FDQGLGDWR�SDUD�RFXSDU�XQ� OXJDU�HQ�DSOLFDFLRQHV�
TXH�DVt�VH�UHTXLHUDQ��
+R\�HQ�GtD�HO�GHVDUUROOR�ItVLFR�GH�HVWRV�PRWRUHV�HV�PX\�OLPLWDGR��HQ�OD�UHYLVLyQ�UHDOL]DGD��
SRGUHPRV�HQFRQWUDU�LQVWLWXWRV�TXH�KDQ�GHVDUUROODGR�ItVLFDPHQWH�HVWH�WLSR�GH�PRWRUHV��HVWH�
HV�HO� FDVR�GH� ³7KH�(OHNWURWHFKQLVFKH� ,QVWLWXWR�RI� WKH�8QLYHUVLW\�.DUOVUXKH´�HQ�$OHPDQLD��
TXH�KD�GHVDUUROODGR�XQ�SURWRWLSR�GH�����N:�D������U�S�P��\�HV�LPSRUWDQWH�GHVWDFDU�TXH�HO�
PRGHOR�GHVDUUROODGR�HV�XQ�SURWRWLSR�TXH� VH�HQFXHQWUD�DFWXDOPHQWH�HQ�HVWXGLR�� DGHPiV�
³,QVWLWXWH�RI�(QHUJ\�7HFQRORJ\�RI�7KH�$DOERUJ�8QLYHUVLW\´�HQ�'LQDPDUFD��WLHQH�XQD�GLYLVLyQ�
GH�HVWXGLRV�VREUH�05$&�FRQ�XQ�SURWRWLSR�GH����:�\������U�S�P��
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�
(VWD�HV�XQD�SHTXHxD�PXHVWUD�SRGHPRV�REVHUYDU�ORV�JUDQGHV�DYDQFHV�TXH�HVWRV�PRWRUHV�
VH�WLHQHQ�GHVDUUROODGRV�HQ�IRUPD�ItVLFD��HV� LPSRUWDQWH�PHQFLRQDU�TXH�H[LVWHQ�XQ�YDULDGR�
QXPHUR�GH�SHUVRQDV�TXH�KR\�HQ�GtD�HVWiQ�WUDEDMDQGR�VREUH�LQYHVWLJDFLyQ�HQ�HVWD�iUHD��
�
6REUH�HO�iUHD�GH�FRQWURODGRUHV�GH�ORV�05$&�SRGHPRV�HQFRQWUDU�D�XQD�HPSUHVD�OtGHU�GH�
FRPSRQHQWHV� HOHFWUyQLFRV� FRPR� HV� HO� FDVR� GH� 7(;$6� ,167580(176�� OD� FXDO� KD�
UHDOL]DGR�XQD�JUDQ� VHULH� GH� LQYHVWLJDFLRQHV�KDVWD� OOHJDU� D�PRVWUDU� XQ� FLUFXLWR� LQWHJUDGR�
TXH� VLUYH� SDUD� ODV� IXQFLRQHV� GH� FRQWURO� GH� HVWRV� PRWRUHV�� HO� PRGHOR� GHO� FLUFXLWR� HV� HO�
706���)����� FDEH� GHVWDFDU� TXH� H[LVWHQ� XQ� YDULDGR� JUXSR� GH� LQYHVWLJDFLyQ� TXH�
GHVDUUROODQ� WpFQLFDV� GH� FRQWURO� GH� ORV� 05$&� D� QLYHO� GH� LQYHVWLJDFLyQ�� SHUR� QRVRWURV�
WRPDPRV�FRPR�EDVH�D�OD�HPSUHVD�7(;$6��SRU�OD�UHSUHVHQWDWLYLGDG�TXH�HVH�PLFURFLUFXLWR�
SUHVHQWD�\�FRQ�HO�KHFKR�TXH�VH�SUHVHQWD�FRPR�XQ�FLUFXLWR�H[LVWHQWH�\�FRPHUFLDO��
�
6REUH� OD� IDEULFDFLyQ� GH� ORV� 05$&�� H[LVWHQ� XQD� YDULHGDG� GH� HPSUHVDV� GH� PRWRUHV�
HOpFWULFRV� TXH� GHVDUUROODQ� HVWXGLRV� VREUH� HVWRV� PRWRUHV�� &RPR� VH� KD� FRPHQWDGR�
DFWXDOPHQWH� HV� GLItFLO� SRGHU� HQFRQWUDU� XQ� 05$&� HQ� IRUPD� FRPHUFLDO�� \D� TXH� VROR� VH�
SUHVHQWD�FRPR� LQYHVWLJDFLyQ�\�SURWRWLSRV��SHUR�KHPRV�HQFRQWUDGR�XQ�VLVWHPD�FRPHUFLDO�
TXH� FRQWLHQH� XQ�05$&� HQ� VX�PHFDQLVPR�� HVWH� HV� HO� FDVR� GH� OD� HPSUHVD� (0(5621�
027256� TXH� EULQGD� FRQMXQWDPHQWH� FRQ� OD� HPSUHVD� GH� OtQHD� EODQFD� 0$<7$*�� XQD�
ODYDGRUD� GH� URSD�� OD� FXDO� HV� DFFLRQDGD� SRU� XQ� 05$&�� OD� ODYDGRUD� VH� FRQRFH� FRQ� HO�
PRGHOR�GH�1(3781(��DFWXDOPHQWH�VH�FRPHUFLDOL]D�HQ�8�6�$��\�VH�HVSHUD�TXH�D� ILQDOHV�
GH�HVWH�DxR�VH�LQWURGX]FD�D�0p[LFR��
�
&RPR� VH� YH� ORV� 05$&� VH� HQFXHQWUDQ� \D� SRVWUDGRV� VREUH� VLVWHPDV� SURGXFWLYRV��
DFWXDOPHQWH�HQ�DSDUDWRV�HOHFWURGRPpVWLFRV��SHUR�HVWR�QRV�KDFH�SHQVDU�TXH�HQ�XQ�IXWXUR�
YHUHPRV� D� HVWH� WLSR� GH� PiTXLQDV� HOpFWULFDV� HQ� VLVWHPDV� SURGXFWLYRV� D� QLYHO� LQGXVWULDO�
GLYHUVLILFDQGR�DVt�VXV�XVRV��
�

$O�HVWDU�VLWXDGRV�HQ�XQD�HWDSD�GH�LQYHVWLJDFLyQ�\�GHVDUUROOR��HV�HYLGHQWH�TXH�VX�RSHUDFLyQ�
TXHGD� GHVFULWD� \� UHJLGD� SRU� XQ�PRGHOR�PDWHPiWLFR�� TXH� HQ� OD�PD\RUtD� GH� ORV� WUDEDMRV�
SXEOLFDGRV�WLHQHQ�RUtJHQHV�\�FDUDFWHUtVWLFDV�GLIHUHQWHV��
�
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6L�ELHQ�HV�FLHUWR�TXH�ORV�05$&�PXHVWUDQ�PXFKDV�YHQWDMDV�SDUD�HO�XVR�HQ�PXFKDV�iUHDV��
HO� GHVFULELU� VX� IXQFLRQDPLHQWR� HQ� RSHUDFLyQ� GH� XQD� IRUPD� FODUD� \� VHQFLOOD� D� WUDYpV� GH�
PRGHORV� PDWHPiWLFRV�� QRV� SHUPLWLUi� FRQRFHU� PHMRU� ODV� FDUDFWHUtVWLFDV� GH� UHVSXHVWD� \�
FRPSRUWDPLHQWR�TXH�ORV�05$&�QRV�SRGUi�EULQGDU�EDMR�FLHUWDV�FRQGLFLRQHV�H[LVWHQWHV��
�
$�SDUWLU�GH�OR�DQWHULRU��HO�VLJXLHQWH�FDSLWXOR�PXHVWUD�ODV�FDUDFWHUtVWLFDV�GHO�PRGHOR�JHQHUDO�
TXH�ULJH�DO�PRWRU�VHJ~Q�OD�PD\RUtD�GH�WUDEDMRV�UHSRUWDGRV�HQ�HO�iUHD��
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�
(Q�HVWH�FDStWXOR��VH�PXHVWUD�HO�PRGHOR�PDWHPiWLFR�TXH�JRELHUQD�HO�IXQFLRQDPLHQWR�GH�ORV�
05$&��

&RPR�VH�KD�FRPHQWDGR�DQWHULRUPHQWH��ORV�05$&�VRQ�XQD�GLYLVLyQ�GH�PiTXLQDV�HOpFWULFDV�
TXH�HQ�VX�FRQVWUXFFLyQ� ItVLFD�SUHVHQWDQ�XQD�JUDQ�VLPSOLFLGDG�\�HFRQRPtD��GHELGR�D�VXV�
SURSLHGDGHV� \� FDUDFWHUtVWLFDV� TXH� SUHVHQWD�� (VWR� QRV� KDFH� SHQVDU� TXH� HO� PRGHOR�
PDWHPiWLFR�TXH�ULJH�D�HVWH�WLSR�GH�PiTXLQDV�HV�VHQFLOOR��SRU�OR�FRQWUDUtR��VX�GHVDUUROOR�HV�
HODERUDGR�\�GHEHPRV�SRQHU�HVSHFLDO�DWHQFLyQ�D� OD�REWHQFLyQ�GHO�PLVPR��SDUD�WHQHU�XQD�
YLVLyQ�SUHFLVD�GHO�IXQFLRQDPLHQWR�TXH�ORV�05$&�QRV�EULQGDQ��

(Q� OD�SULPHUD�SDUWH�VH�PXHVWUD�HO�PRGHOR�PDWHPiWLFR�JHQHUDO�TXH�ULJHQ�D� ORV�05$&��\�
SRVWHULRUPHQWH�PRVWUDPRV�HO�PRGHOR�PDWHPiWLFR�VLPSOLILFDGR�XWLOL]DGR�SDUD�OD�VLPXODFLyQ��
HO�FXDO�XWLOL]DUHPRV�SDUD�HO�GHVDUUROOR�GH�OD�VLPXODFLyQ��
�
�
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�����¢32548e�(/�862�'(�81�02'(/2�0$7(0È7,&2"�
�
(Q� ODV� FLHQFLDV� GH� LQJHQLHUtD�� HO� SURSyVLWR� GH� XQD� JUDQ� SDUWH� GH� OD� LQYHVWLJDFLyQ� HV�
FRPSUHQGHU� ODV� IXQFLRQHV� GH� VLVWHPDV� ~WLOHV� SDUD� HO� VHU� KXPDQR�� &RQ� HVWH� SURSyVLWR��
VXUJHQ� SUREOHPDV� UHODFLRQDGRV� FRQ� OD� H[LVWHQFLD� GH� WpFQLFDV� GH� LQYHVWLJDFLyQ� TXH�
UHVXOWDQ�LQDGHFXDGDV�SRU�OD�H[LVWHQFLD�GHO�VLVWHPD�R�TXH�D~Q�FXDQGR�SXHGHQ�VHU�XVDGDV�
VX�GHVDUUROOR�HV�OLPLWDGR��

7DPELpQ� VXUJHQ� REVWiFXORV� FXDQGR� H[LVWH� XQ� LQVXILFLHQWH� FRQRFLPLHQWR� GH� ODV� WpFQLFDV�
H[SHULPHQWDOHV�HQ�XVR��R�FRQ�OD�LQH[LVWHQFLD�GH�HOODV��

3RU�PXFKR�WLHPSR�� ORV�PRGHORV�PDWHPiWLFRV�IXHURQ�LJQRUDGRV�SRUTXH�QR�HUDQ�YLVLEOHV�\�
SDUHFtDQ� HVWDU� UHPRWDPHQWH� DOHMDGRV� GH� OD� UHDOLGDG�� $FWXDOPHQWH�� VH� DFHSWD� TXH� ODV�
VXSRVLFLRQHV� \� DSUHFLDFLRQHV� TXH� VXE\DFHQ� HQ� HO� PRGHOR� WHyULFR� UHVSHFWR� DO� VLVWHPD�
HOpFWULFR�PRGHODGR�SXHGHQ� UHVXOWDU� VLPLODUHV� D� ODV� TXH� VH� SUHVHQWDQ�HQ�RWURV�PRGHORV��
0iV� D~Q�� ORV� PRGHORV� WHyULFRV� SHUPLWHQ� UiSLGDV� PRGLILFDFLRQHV� \� VH� SXHGHQ� HYDOXDU�
PXFKDV�FRPELQDFLRQHV�GH�HYHQWRV�H�LQWHUUHODFLRQHV�HQWUH�HVWUXFWXUDV��

(O� DGYHQLPLHQWR� GH� ODV� FRPSXWDGRUDV� \� VX� YHUWLJLQRVR� GHVDUUROOR� KD� LPSXOVDGR� HO�
PRGHODMH� PDWHPiWLFR� \� OD� VLPXODFLyQ� FRPSXWDFLRQDO� �0$7/$%�6,08/,1.��� SXHVWR� TXH�
SUiFWLFDPHQWH� WRGR� OR� TXH� SXHGH� VHU� FRQFHELGR� SXHGH� VHU�PRGHODGR�� \� DGHPiV� HQ� XQ�
FRUWR�SHUtRGR�GH�WLHPSR��3RU�HVWR��HO�FDPSR�GHO�PRGHODMH�\�OD�VLPXODFLyQ��HV�DFWXDOPHQWH�
XQD�SDUWH�LQVHSDUDEOH�\�SRU�GHPiV�LPSRUWDQWH��GH�ODV�FLHQFLDV�GH�LQJHQLHUtD��6LQ�HPEDUJR��
HO� LQYHVWLJDGRU�GHEH� WHQHU� VLHPSUH�SUHVHQWH�TXH�HO�PRGHOR�PDWHPiWLFR��D�SHVDU�GH�VHU�
YiOLGR��QR�HV�H[DFWDPHQWH�LJXDO�D�OD�UHDOLGDG�\�QR�SXHGH�VXSODQWDUOD��
/RV� PRGHORV� FXEUHQ� GHVGH� FRQFHSWRV� H� KLSyWHVLV� H[SUHVDGRV� HQ� IRUPD� JUiILFD� R�
GHVFULSWLYD�KDVWD�IRUPXODFLRQHV�PDWHPiWLFDV�FRPSOHMDV�GHO�FRPSRUWDPLHQWR�GLQiPLFR�GH�
ORV� VLVWHPDV� ItVLFRV�� FRQVWUXFFLRQHV� ItVLFR�DQDOyJLFDV� �HOpFWULFDV� \�R� PHFiQLFDV�� \� ODV�
VLPXODFLRQHV�FRPSXWDFLRQDOHV��(QWUH� ORV�REMHWLYRV�GH� OD�FRQVWUXFFLyQ�GH�PRGHORV�GH� ORV�
VLVWHPDV�HOpFWULFRV�HVWiQ���

•� $OFDQ]DU�XQD�PHMRU�FRPSUHQVLyQ�GH�GLFKRV�VLVWHPDV���

•� /D�IRUPXODFLyQ�FXDQWLWDWLYD�\�FXDOLWDWLYD�GH�ORV�IHQyPHQRV�\��
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•� /D�SUHGLFFLyQ�GHO�FRPSRUWDPLHQWR�GHO�VLVWHPD�VREUH�OD�EDVH�GH�SRFRV�SDUiPHWURV���

�

/D�DGHFXDGD�VHOHFFLyQ�GH�VXSRVLFLRQHV�VLPSOLILFDGRUDV�UHSUHVHQWD�XQR�GH�ORV�SXQWRV�PiV�
FUtWLFRV�GHO�PRGHODMH�\�UHTXLHUH�XQD�DGHFXDGD�FRPSUHQVLyQ�GH�ORV�IHQyPHQRV�ItVLFRV�SDUD�
SRGHU� GHWHUPLQDU� VL� GLFKDV� VXSRVLFLRQHV� QR� GLVWRUVLRQDQ� ORV� UHVXOWDGRV� GHO� PRGHODMH��
&RPR� VH� GLMR� DQWHV�� OD� YDOLGDFLyQ� �FRPSDUDFLyQ� GH� ORV� UHVXOWDGRV� REWHQLGRV� FRQ� XQ�
PRGHOR� FRQ� DTXHOORV� REWHQLGRV� FRQ� HO� VLVWHPD� ItVLFR� UHDO�� FXDQGR� VH� VRPHWHQ� D� ODV�
PLVPDV�HQWUDGDV�� VL�HO� VLVWHPD�QR�VH�KD�GHVDUUROODGR� ItVLFDPHQWH�KDVWD�HO�PRPHQWR�� OD�
YDOLGDFLyQ� VH� UHDOL]D� HQ� EDVH� D� OD� FRPSDUDFLyQ� \� GLVFXVLyQ� GH� UHVXOWDGRV� FRQ� RWURV�
PRGHORV� \� VLVWHPDV� VLPLODUHV�� FRQVWLWX\H� OD� SUXHED� GHFLVLYD� SDUD� GHFLGLU� VREUH� OR�
DGHFXDGR�R�QR�GH�XQ�PRGHOR���
�
�

������5(48,6,726�'(�81�02'(/2�0$7(0È7,&2�

&RQ�HVWDV� LGHDV�HQ�PHQWH��XQ�PRGHOR�GHEH�FXPSOLU�FRQ�GLYHUVRV�UHTXLVLWRV��(QWUH�HOORV��
ORV�VLJXLHQWHV�FRQVWLWX\HQ�ORV�PiV�LPSRUWDQWHV���

��� 'HEH�VHU� ItVLFDPHQWH� UHDOL]DEOH� \� VH�GHEH� FRQVWUXLU� HQ� WpUPLQRV�GH�SDUiPHWURV�TXH�
VRQ�VLJQLILFDWLYRV�\�PHGLEOHV�HQ�HO�VLVWHPD�ItVLFR��

��� �7LHQH� TXH� LQFOXLU� WRGD� OD� LQIRUPDFLyQ� GLVSRQLEOH� TXH� VHD� SHUWLQHQWH�� UHVSHFWR� DO�
VLVWHPD�ItVLFR�TXH�YD�D�VHU�PRGHODGR��$TXHOODV�VXSRVLFLRQHV�TXH�HQWUDQ�HQ�FRQIOLFWR�
FRQ�ORV�GDWRV�H[LVWHQWHV�GHEHQ�VHU�HYDOXDGRV�\�MXVWLILFDGRV�FRQ�XQ�FXLGDGR�HVSHFLDO��

��� 'HEH�VHU�VLPSOH��SRUTXH�GH�HVD�PDQHUD�HV�PDV�IiFLO�HYDOXDU�WDQWR�VX�FRPSRUWDPLHQWR�
FRPR�XQ�WRGR��DVt�FRPR�WDPELpQ� OD� LQIOXHQFLD�GH� ORV�FRPSRQHQWHV� LQGLYLGXDOHV�HQ� OD�
GLIHUHQFLD�TXH�VH�SUHVHQWD�HQWUH�ODV�VDOLGDV�GHO�PRGHOR�\�GHO�VLVWHPD�ItVLFR�JHQHUDO��

��� (V�SUHIHULEOH��DXQTXH�QR�VLHPSUH�SRVLEOH��FRQVWUXLU�HO�PRGHOR�GH�WDO�IRUPD�TXH�SHUPLWD�
DOWHUDFLRQHV�HQ�ODV�VXSRVLFLRQHV�\�SDUiPHWURV�GHO�VLVWHPD�VLQ�XQ�HVIXHU]R�H[FHVLYR��(O�
PRGHOR�GHEH�VHU�PiV�VLPSOH�GH�PDQLSXODU�TXH�HO�PLVPR�VLVWHPD�ItVLFR��



��&$3,78/2��� � 02'(/2�0$7(0$7,&2�'(�/26�05$&�

� ��

��� 'HEH� VHUYLU� FRPR� XQD� JXtD� SDUD� HO� LQYHVWLJDGRU� H[SHULPHQWDO�� VXJHULU� FLHUWRV�
H[SHULPHQWRV�\�H[FOXLU�OD�QHFHVLGDG�GH�RWURV��

��� 'HEHUtD� WHQHU� SRGHU� SUHGLFWLYR�� HV� GHFLU�� GHEH� VHUYLU� FRPR� IXQGDPHQWR� SDUD�
H[WUDSRODFLRQHV��ELHQ�VHD�GHQWUR�GHO� UDQJR�GH� ORV� UHVXOWDGRV�REVHUYDGRV��R� WDPELpQ�
SDUD�GHWHUPLQDU�SURSLHGDGHV�PiV�JHQHUDOHV�GHO�VLVWHPD�UHDO��

��� 'HEH�VHU�XQ�VXVWLWXWR�VXILFLHQWHPHQWH�YiOLGR�GHO�VLVWHPD�UHDO�TXH�SHUPLWD�UHDOL]DU�FRQ�
pO� H[SHULPHQWRV� ILFWLFLRV� TXH� VH� DVHPHMHQ� D� H[SHULPHQWRV� UHDOHV�� \� TXH� LQFOXVR�
SHUPLWD�UHDOL]DU�H[SHULPHQWRV�LUUHDOL]DEOHV�HQ�HO�VLVWHPD�YHUGDGHUR��

�
&RQ� OR�DQWHULRU� WHQHPRV� WRGDV� ODV�EDVHV�SDUD�SRGHU� IRUPDU�XQ�PRGHOR�PDWHPiWLFR�TXH�
GHVFULED�HO�IXQFLRQDPLHQWR�GH�ORV�05$&��
�
�
�����02'(/2�0$7(0$7,&2�*(1(5$/�'(�/26�05$&��
�
(O� PRGHOR� JHQHUDO� TXH� GHVFULEH� HO� IXQFLRQDPLHQWR� GH� ORV� 05$&�� VH� GHVFULEH� D�
FRQWLQXDFLyQ�� HVWH�PRGHOR�HVWD�EDVDGR�HQ�HVWXGLRV�SUHYLRV� UHDOL]DGRV� >�@�� HQ�GRQGH�VH�
GHWHUPLQDQ� ORV� SDUiPHWURV� SULQFLSDOHV� TXH� FDUDFWHUL]DQ� D� ORV� 05$&�� FRPR� VH� SRGUi�
REVHUYDU�� VH� SUHVHQWD� XQ� HVWXGLR� GHWDOODGR� GH� OD� WHPiWLFD� XWLOL]DGD� SDUD� REWHQHU� ODV�
HFXDFLRQHV�TXH�GHVFULEHQ�OD�IXQFLyQ�\�FRPSRUWDPLHQWR�GH�HVWRV�PRWRUHV��
�
�
������(&8$&,21(6�(/(&7520$*1(7,&$6��
�
$XQTXH�HO�05$&�SDUHFH� WHQHU�XQD�RSHUDFLyQ�VLPSOH�� UHTXLHUH�XQ�HVWXGLR�PX\� IRUPDO� \�
FRPSOHWR�HQ�HO�iUHD�GH�PRGHODGR�PDWHPiWLFR��
(O� YROWDMH� LQVWDQWiQHR�GH� ODV� WHUPLQDOHV�GH� ORV�GHYDQDGRV�GH�XQD� IDVH�GHO�05$&��HVWD�
UHODFLRQDGR�FRQ�HO�IOXMR�SURGXFLGR�HQ�HVWRV��SRU�OD�OH\�GH�)DUDGD\��FRPR�VH�PHQFLRQD�
�

GW
GL59 P
φ

+= �� � � � � � ����
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� ��

GW
G

GW
GL

LL59 P
θ

θ
φφ

∂
∂

+
∂
∂

+=

�
(Q�GRQGH� �9�HV� OD� WHUPLQDO�GH�YROWDMH�� L�HV� OD�FRUULHQWH�GH� IDVH��5P�HV� OD� UHVLVWHQFLD�GHO�
PRWRU�\�φ�HV�HO�IOXMR�PDJQpWLFR�GHO�GHYDQDGR��
3HUR�FRPR�OD�FRQVWUXFFLyQ�GHO�PRWRU�HV�GH�SRORV�VDOLHQWHV��WDQWR�HO�URWRU�FRPR�HO�HVWDWRU���
DGHPiV� GH� ORV� HIHFWRV� GH� VDWXUDFLyQ� PDJQpWLFD�� HQ� JHQHUDO�� HO� IOXMR� PDJQpWLFR� HQ� ODV��
IDVHV�GHO�05$&�YDULD�HQ�IXQFLyQ�GH�OD�SRVLFLyQ�GHO�URWRU��θ���\�OD�FRUULHQWH�GHO�PRWRU�GH�OD�
HFXDFLyQ���HV�FRPSOHPHQWDGD�FRPR�VLJXH��
�

����������������������������������������������������������������������������������������������������������������������������
�

GRQGH������ L∂

∂φ �HVWD�GHILQLGR�FRPR�/�θ�L��OD�LQGXFWDQFLD�LQVWDQWiQHD����
θ
φ

∂

∂ ����HV�.E��θ�L��TXH�

HV�OD�)(0�LQVWDQWiQHD��
�
�
�������(&8$&,21�*(1(5$/�'(�3$5�
�
/D� HFXDFLyQ� DQWHULRU� ���� PXHVWUD� OD� WUDQVIHUHQFLD� GH� HQHUJtD� HOpFWULFD� D� FDPSRV�
PDJQpWLFRV� SDUD� HO�05$&�� (Q� HVWH� SXQWR� GHVDUUROODUHPRV� OD� HFXDFLyQ� TXH� GHVFULEH� OD�
FRQYHUVLyQ�GH�OD�HQHUJtD�GH�ORV�FDPSRV�HQ�HQHUJtD�PHFiQLFD��
6L� QRVRWURV� PXOWLSOLFDPRV� FDGD� ODGR� GH� OD� HFXDFLyQ� ���� SRU� OD� FRUULHQWH� HOpFWULFD� L��
REWHQHPRV�OD�H[SUHVLyQ�GH�OD�SRWHQFLD�LQVWDQWiQHD�HQ�XQ�05$&��
�

GW
GL5L9L P
φ

+= � � � � � � � ����

�
/D� SDUWH� L]TXLHUGD� GH� OD� HFXDFLyQ� ���� UHSUHVHQWD� OD� SRWHQFLD� HOpFWULFD� LQVWDQWiQHD�
GHPDQGDGD� SRU� HO� 05$&�� (O� SULPHU� WHUPLQR� HQ� OD� SDUWH� GHUHFKD� GH� OD� HFXDFLyQ� ����
UHSUHVHQWD� ODV� SHUGLGDV� RKPLFDV� HQ� ORV� GHYDQDGRV� GHO� 05$&�� HO� VLJXLHQWH� WHUPLQR�
UHSUHVHQWD�OD�VXPD�GH�OD�VDOLGD�GH�OD�SRWHQFLD�PHFiQLFD�GHO�05$&�\�WRGD�OD�SRWHQFLD�HV�
JXDUGDGD�HQ�ORV�FDPSRV�PDJQpWLFRV��\�VH�SXHGH�UHSUHVHQWDU�DVt��
�
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� ��

GW
G:I

GW
G:P

GW
GL +=
φ � � � � � � �����

�
�

'RQGH�HO�WpUPLQR��� GW
G:P ������HV�OD�SRWHQFLD�PHFiQLFD�LQVWDQWiQHD��\�� GW

G: I �HV�OD�SRWHQFLD�

LQVWDQWiQHD��TXH�HV�DOPDFHQDGD�HQ� ORV�FDPSRV�PDJQpWLFRV��&RPR�SRWHQFLD�HV�GHILQLGD�
FRPR�OD�UD]yQ�GH�FDPELR�GH�OD�HQHUJtD�HQ�IXQFLyQ�GHO�WLHPSR��
3RU�OR�TXH�:P�HV�OD�HQHUJtD�PHFiQLFD�\�:I���HV�OD�HQHUJtD�GH�ORV�FDPSRV�PDJQpWLFRV��
�
&RQRFLHQGR�OD�SRWHQFLD�PHFiQLFD��SRGUHPRV�QRVRWURV�HVFULELU�D�HVWD�FRPR�HO�SURGXFWR�GH�
SDU�\�YHORFLGDG�FRPR�VLJXH��
�

GW
G77GW

G:P θ
ω == � � � � � � �����

�
�

GRQGH�7��HV�HO�SDU��\�� GW
Gθ

ω = ����HV�OD�YHORFLGDG�URWDFLRQDO�GHO�URWRU�R�IOHFKD��

$KRUD�ELHQ��VL�VXVWLWXLPRV�OD�HFXDFLyQ�Q~PHUR���HQ�OD�HFXDFLyQ�Q~PHUR���VH�REWLHQH��
�

GW
G:I

GW
G7GW

GL +=
θφ � � � � � � ����

�
UHVROYLHQGR�OD�HFXDFLyQ�DQWHULRU������SDUD�REWHQHU�OD�HFXDFLyQ�GH�OD�SURGXFFLyQ�GH�SDU��
�

θ
φθ

θ
φ

φθφθ G
G:I

G
GL7 ��������� −= � � � � � ����

�
\�FRPR�HO�IOXMR�HV�FRQVWDQWH��OD�HFXDFLyQ�����VH�VLPSOLILFD��
�

θ∂

∂
−=

:I7 � � � � � � � ����

�
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� ��

&RPR� VH� REVHUYD� DQWHULRUPHQWH�� OD� H[SUHVLyQ� GH� SDU� VH� H[SUHVD� HQ� IXQFLyQ� GH� IOXMR�
PDJQpWLFR��SHUR�HQ�RFDVLRQHV�HV�GHVHDEOH�TXH�HVWD�H[SUHVLyQ�VHD�H[SUHVDGD�HQ�IXQFLyQ��
GH� FRUULHQWHV� HQ� YH]� GH� IOXMRV�� SRU� HOOR� HV� FRP~Q� TXH� VH� H[SUHVH� HQ� IXQFLyQ� GH� FR�
HQHUJtD��:F�HQ�YH]�GH�HQHUJtD��
3DUD� SRGHU� FRPSUHQGHU� HO� FRQFHSWR� GH� FR�HQHUJtD�� KD\� TXH� DQDOL]DU� OD� ILJXUD� ���� � TXH�
UHSUHVHQWD��OD�HQHUJtD�GH�FDPSR�PDJQpWLFR��

3DUD�XQ�FRQVWDQWH�iQJXOR�GH�URWRU��WHQHPRV� �=GW
Gθ ���FRQ�HVWD�FRQVLGHUDFLyQ��LQWHJUDPRV�

OD��HFXDFLyQ�����\�QRV�PXHVWUD�OD�HQHUJtD�GH�ORV�FDPSRV�PDJQpWLFRV��FRPR�VH�H[SUHVD�HQ�
OD�VLJXLHQWH�HFXDFLyQ��
�

∫=
φ

φφθ
�

��� GL: I � � � � � � �����

�
/D�LQWHUSUHWDFLyQ�JUiILFD�VH�PXHVWUD�D�FRQWLQXDFLyQ��
�
��������������������������������:I��HQHUJtD�GH�FDPSR�DOPDFHQDGD�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
),*85$�����,17(535(7$&,Ï1�*5$),&$�'(�/$�(1(5*Ë$�'(�&$032�0$*1(7,&2�
�

φ�
�
)�
/
8�
-�
2��
�
0
$
*
1
(�
7�
,�
&
2�

SDUD�XQ�iQJXOR�θ��ODV�FXUYDV�
GH�PDJQHWL]DFLyQ�VH�GHILQHQ�
FRPR�OD�FRUULHQWH�HQ�IXQFLyQ�
GHO�IOXMR�
�
L L�θ�φ��

� � � � L� &RUULHQWH�
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� ��

�
�
$KRUD�VH�FRQVLGHUD�OD�ILJXUD�����WHQHPRV��
�
� � � � :F��FR�HQHUJtD�GH�FDPSR�DOPDFHQDGD�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

),*85$�����,17(535(7$&,Ï1�*5$),&$�'(�/$�&2�(1(5*Ë$�'(�&$032�
0$*1(7,&2��

�
�
3DUD�XQ�iQJXOR�ILMR�θ��REVHUYDPRV�TXH�OD�FXUYD�GH�PDJQHWL]DFLyQ��HO�IOXMR�HV�XQD�IXQFLyQ�
GH�OD�FRUULHQWH��HQ�YH]�GH�TXH�OD�FRUULHQWH�VH�GHILQH�FRPR�IXQFLyQ�GHO�IOXMR��3RU�OR�TXH�FRQ�
HO�iUHD�EDMR�OD�FXUYD�VH�REWLHQH��
�

∫=
L

GLL:F
�

���θφ � � � � � � ������

�
(VWR�VH�GHILQH�FRPR�OD�FR�HQHUJtD�GHO�FDPSR�PDJQpWLFR��
�

φ�
�
)�
/
8�
-�
2��
�
0
$
*
1
(�
7�
,�
&
2�

� � � � L� &RUULHQWH�

SDUD�XQ�iQJXOR�θ��ODV�FXUYDV�
GH�PDJQHWL]DFLyQ�VH�GHILQHQ�
FRPR�OD�IOXMR�HQ�IXQFLyQ�GHO�
FRUULHQWH�
�
φ φ��θ�L��
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� ��

�
'H� ODV� ILJXUDV����� \������ VH�SXHGH�REVHUYDU�TXH�HO� iUHD�TXH�GHVFULEH� � OD�HQHUJtD� \� FR�
HQHUJtD�GH�FDPSR��SXHGH�ELHQ�GHVFULELUVH�FRQ�OD�VLJXLHQWH�UHODFLyQ��
�

φL:I:F =+ ��� � � � � ����������
�
6L�QRVRWURV�GLIHUHQFLDPRV�FDGD��SDUWH�GH�OD�HFXDFLyQ�DQWHULRU�SRGUHPRV�REWHQHU��
�

φφ LGGLG:IG:F +=+ ����������� � � � ������
�
6L� UHVROYHPRV� OD� GLIHUHQFLDO� GH� HQHUJtD� GH� FDPSR� HQ� OD� HFXDFLyQ� DQWHULRU� ����� \� VH�
VXEVWLWX\H�HQ�OD�HFXDFLyQ�����REWHQGUHPRV��
�

θ
θφφφ

G
LG:FLGGLLG7 ����� −+−

= � � � � � �����

�
3DUD�VLPSOLILFDU�� OD�HFXDFLyQ�JHQHUDO�GH�SDU��HFXDFLyQ�������VH�VXHOH�VLPSOLILFDU�YDOXDQGR�
SDUD�FRUULHQWHV�FRQVWDQWHV��
6L�GLIHUHQFLDPRV�OD�HFXDFLyQ�GH�FR�HQHUJtD�VH�WRUQD�HQ�WpUPLQRV�GH�GLIHUHQFLDOHV�SDUFLDOHV�
FRPR�VLJXH��
�

GLL
:FG:FLG:F
∂

∂
+

∂
∂

= θ
θ

θ ��� � � � � ��������

�
&RQ� ODV� HFXDFLRQHV� DQWHULRUHV� ����� \� ������ VH� VLPSOLILFD� IXHUWHPHQWH� VL� VH� FRQVLGHUD� OD�
FRUULHQWH�FRQVWDQWH��
�

θ∂
∂

=
:F7 ���HV�VL�L�HV�FRQVWDQWH� � � � ��������

�
�
�
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� ��

�
��������6,03/,),&$&,21�'(�/$�(&8$&,21�'(�3$5��
&RPR�VH�SXHGH�REVHUYDU�DQWHULRUPHQWH��HQ�HO�GHVDUUROOR�PDWHPiWLFR�VH�REWLHQH�HO�PRGHOR�
TXH� ULJH� DO� SDU� TXH� SURGXFH� HO� 05$&�� SHUR� FDEH� UHVDOWDU� TXH� SDUD� SRGHU� KDFHU� HVWD�
UHODFLyQ�PiV�VHQFLOOD�SRGHPRV�SURSRQHU��
/D�UHODFLyQ�HQWUH�HO�IOXMR�\�OD�FRUULHQWH�HVWD�GDGR�SRU��

L/ ⋅= ��θφ � � � � � � ��������

&RPR� OD� LQGXFWDQFLD� GHO� PRWRU� VROR� YDULD� HQ� IXQFLyQ� GHO� iQJXOR� GHO� URWRU�� 6H� SXHGH�
VXVWLWXLU� OD� HFXDFLyQ� DQWHULRU� HQ� OD� HFXDFLyQ� ������ FRQ� HVWR� \� HYDOXDQGR� OD� LQWHJUDO� VH�
REWLHQH��

���
�

θ/L:F = �� � � � � ��������

(VWD� HFXDFLyQ� VH� SXHGH� VXVWLWXLU� HQ� OD� HFXDFLyQ� ����� FRQ� OR� TXH� REWHQGUHPRV� XQD�
HFXDFLyQ�VLPSOLILFDGD�\�VHQFLOOD�TXH�QRV�EULQGD�HO�SDU�GHO�05$&��
�

θG
G/L7 �

�
= � � � � � � �������

����02'(/2�87,/,=$'2�3$5$�/$�6,08/$&,Ï1�
�
(O�PRGHOR�TXH�D�FRQWLQXDFLyQ�VH�PXHVWUD��HVWD�EDVDGR�HQ�HVWXGLRV�UHDOL]DGRV�HQ�>�@��TXH�
VH�EDVDQ�HQ�KDFHU�XQ�HVWXGLR�GH� ORV�SDUiPHWURV�GHO�05$&�HQ� IRUPD� OLQHDO�� OD�SULQFLSDO�
FDUDFWHUtVWLFD� TXH� VH� SUHVHQWD� HV� KDFHU� XQ� DQiOLVLV� WRPDGR� HQ� FXHQWD� TXH� ORV� IOXMRV�
PDJQpWLFRV� TXH� VH� SUHVHQWDQ� HQ� HO� HQWUHKLHUUR� VH� UHDOL]DQ� HQ� IRUPD� OLQHDO�� QR� H[LVWHQ�
YDULDFLRQHV�LPSRUWDQWHV�GXUDQWH�HO�IXQFLRQDPLHQWR�GHO�PRWRU��
�
������02'(/2�6,03/,),&$'2�'(/�05$&��
�
(O�HVWXGLR�TXH�VH�UHDOL]y�HQ� >�@�VH�REWLHQHQ� ORV�SDUiPHWURV�QHFHVDULRV�TXH�VH�XWLOL]DUiQ�
PiV�DGHODQWH�SDUD�OD�VLPXODFLyQ��
%DViQGRQRV�HQ�OD�ILJXUD������TXH�QRV�PXHVWUD�OD�IRUPD�GH�OD� LQGXFWDFLD�GH�FDGD�XQD�GH�
ODV�IDVHV�GHO�05$&��GRQGH�SRGUHPRV�GHWHUPLQDU�ORV�VLJXLHQWHV�SDUiPHWURV��
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� ��

),*85$�����,1'8&7$1&,$�'(�&$'$�)$6(�'(�81�05$&�����

�����
VU

V 11 −Π=θ � � � � � ���������

'RQGH�1U�\�1V�VRQ�HO�Q~PHUR�GH�SRORV�GHO�URWRU�\�HVWDWRU�UHVSHFWLYDPHQWH��
8Q�IDFWRU�LPSRUWDQWH�TXH�VH�GHEH�GHWHUPLQDU�HV�HO�DUFR�GHO�HVWDWRU�\�HO�URWRU��TXH�HQ�HVWH�
FDVR�VRQ�LJXDOHV�βU βV��(VWRV�SDUiPHWURV�VH�SXHGHQ�REVHUYDU�HQ�OD�ILJXUD������

),*85$������$5&26�'(�52725�<�(67$725�'(�81�05$&�����
�
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� ��

FRQ�UHVSHFWR�D�ODV�ILJXUDV�DQWHULRUHV�VH�REWLHQH�OD�VLJXLHQWH�UHODFLyQ��
�

�� U
U

[ 1 βθ −
Π

= � � � � � ��������

U
\ 1

Π
=θ � � � � � � ������

&RPR�VH� LQGLFD�HQ� ODV�DQWHULRUHV� ILJXUDV��HO�iQJXOR�δ�FRUUHVSRQGH�DO�GHVSOD]DPLHQWR�GH�
XQD�IDVH�FRQ�UHVSHFWR�D�RWUD�\�HVWD�GHWHUPLQDGD�SRU��

�����
VU 11 −Π=δ � � � � � �������

&RQ�HVWRV�SDUiPHWURV��\�VDELHQGR�TXH�VH�HVWD�KDFLHQGR��XQ�DQiOLVLV�HQ�UpJLPHQ�OLQHDO��OD�
UHODFLyQ�TXH�HO�IOXMR�WLHQH�HV��

ψ /�θ�,� � � � � ���������
�

4XH�FRPR�VH�PHQFLRQy�OD�FR�HQHUJtD�HVWD�GDGD�SRU��
����

� ,/: θ= ����� � � � ������������

GH�GRQGH�UHVXOWD�TXH�OD�HFXDFLyQ�TXH�UHSUHVHQWD�HO�SDU�HV��

θG
G/L7 �

�
= � � � � � � �������

\�SDUD�SRGHU� UHSUHVHQWDU� ODV�HFXDFLRQHV�PHFiQLFDV�GHO�05$&��SRGHPRV� UHSUHVHQWDU� OD�
VLJXLHQWH�LJXDOGDG��

ω
ω I7O7GW
G- −−= � � � � �������������������

\�

ω
θ

=GW
G � � � � ��������������������������

HQ�GRQGH�7O�UHSUHVHQWD�HO�SDU�GH�FDUJD��\�I�HV�HO�FRHILFLHQWH�GH�IULFFLyQ��\�ω�HV�OD�YHORFLGDG�
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(Q�HVWH�FDStWXOR�VH�PRVWUDUi�OD�IRUPD�HQ�TXH�VH�KD�UHDOL]DGR�ODV�VLPXODFLRQHV�EDVDGDV�HQ�
0$7/$%�6,08/,1.��
(Q�OD�SULPHUD�VHFFLyQ�VH�KDFH�PHQFLyQ�D�ORV�IXQGDPHQWRV�TXH�GHEH�OOHYDU�WRGD�
VLPXODFLyQ�TXH�VH�OOHYD��D�FDER�SRU�FRPSXWDGRUD��SRVWHULRUPHQWH�VH�KDFH�XQD�UHYLVLyQ�\�
DQiOLVLV�GH�ORV�WUDEDMRV�TXH�VH�KDQ�GHVDUUROODGR�HQ�EDVH�D�OD�VLPXODFLyQ�GH�ORV�05$&��
(Q�OD�VLJXLHQWH�VHFFLyQ�VH�KDFH�UHIHUHQFLD�GHO�SDTXHWH�GH�VLPXODFLyQ�XWLOL]DGR�HQ�HVWH�
WUDEDMR��TXH�HV�0$7/$%�HQ�VX�YHUVLyQ�����\�6,08/,1.�HQ�VX�YHUVLyQ������VH�KDFH�
UHIHUHQFLD�GH�VXV�RUtJHQHV�\�DOJXQDV�IRUPDV�HQ�FRPR�WUDEDMD�HO�SURJUDPD��DGHPiV�GH�
PHQFLRQDU�ORV�DOFDQFHV�TXH�HO�PLVPR�QRV�EULQGD��
(Q�OD�WHUFHUD�SDUWH�VH�KDFH�PHQFLyQ�GH�OD�IRUPD�HQ�FRPR�VH�XWLOL]y�HO�SURJUDPD�GH�
VLPXODFLyQ�SDUD�SRGHU�GHVDUUROODU�\�REWHQHU�ORV�UHVXOWDGRV��
�
�
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����6,08/$&,21�'(�02725(6�(/e&75,&26��
�
8QD�GH�ODV�PiV�LPSRUWDQWHV�\�SRGHURVDV�KHUUDPLHQWDV�SDUD�DQDOL]DU�HO�GLVHxR�\�RSHUDFLyQ�
GH�VLVWHPDV�GH�SURFHVRV�FRPSOHMRV��HV�OD�VLPXODFLyQ��$XQTXH�OD�VROXFLyQ�DO�SUREOHPD�
QXQFD�HV�H[DFWD��ODV�DSUR[LPDFLRQHV�TXH�VH�REWLHQHQ�VRQ�EDVWDQWH�EXHQDV���
3RU�OR�DQWHULRU�KR\�HQ�GtD�OD�VLPXODFLyQ�HV�XQD�YLQFXODFLyQ�GH�VXPD�LPSRUWDQFLD�HQWUH�ORV�
PRGHORV�UHDOHV�\�ORV�PRGHORV�TXH�H[LVWHQ�D~Q�HQ�GHVDUUROOR��

$�FRQWLQXDFLyQ�VH�SUHVHQWD�ORV�IXQGDPHQWRV�EiVLFRV�TXH�GHVFULEHQ�\�GHILQHQ�D�OD�
VLPXODFLyQ��HQ�HO�iUHD�GH�ORV�PRWRUHV�HOpFWULFRV��

�

������'(),1,&,Ï1�'(�6,08/$&,Ï1��
6LPXODFLyQ�HV�HO�SURFHVR�GH�GLVHxDU�XQ�PRGHOR�GH�XQ�VLVWHPD�ItVLFR�UHDO��HO�FXDO�VLUYH�
SDUD�GLULJLU�ORV�H[SHULPHQWRV�\�GHVDUUROORV��FRQ�HO�SURSyVLWR�GH�HQWHQGHU�HO�
FRPSRUWDPLHQWR�GHO�VLVWHPD�\�SURSRQHU�YDULDV�HVWUDWHJLDV�SDUD�UHDOL]DU�OD�RSHUDFLyQ�GH�
HVWD��

3RU�VLVWHPD�ItVLFR�UHDO��VH�UHILHUH�D�OD�UHSUHVHQWDFLyQ�GH�XQ�FRQMXQWR�GH�SDUWHV�R�
HOHPHQWRV�SURSLRV�DO�VLVWHPD�HQ�HVWXGLR��HQ�HVWH�FDVR�HO�WpUPLQR��UHDO��VH�XVD�HQ�HO�
VHQWLGR�GH���H[LVWHQFLD�R�FDSD]�GH�VHU�SXHVWR�HQ�H[LVWHQFLD���HVWR�TXLHUH�GHFLU�TXH�HO�
VLVWHPD�QR�QHFHVDULDPHQWH�WLHQH�TXH�VHU�UHDO��SXHGH�VHU�GHVDUUROODGR���

�

������(/�32548(�'(�/$�6,08/$&,Ï1��
(O�SULQFLSLR�UDFLRQDO�SDUD�XVDU�OD�VLPXODFLyQ�HQ�FXDOTXLHU�iUHD�GHO�FRQRFLPLHQWR�HV�OD�
E~VTXHGD�GHO�KRPEUH�SRU�DGTXLULU�FRQRFLPLHQWRV�UHIHUHQWHV�D�OD�SUHGLFFLyQ�GHO�IXWXUR��R�OD�
H[SOLFDFLyQ�OyJLFD�GH�XQ�IHQyPHQR��

(O�LQLFLR�GHO�HVWXGLR�GH�XQ�IHQyPHQR�R�VLVWHPD�ItVLFR�VH�EDVD�HQ�HO�0pWRGR�&LHQWtILFR�HO�
FXDO�FRQVWD�GH�FXDWUR�SDVRV��

�
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•� 2EVHUYDFLyQ�GHO�VLVWHPD�ItVLFR�HQ�HVWXGLR���

•� )RUPXODFLyQ�GH�KLSyWHVLV�ODV�FXDOHV�GHEHUtDQ�H[SOLFDU�HO�FRPSRUWDPLHQWR�GHO�
VLVWHPD���

•� 2EWHQHU�XQD�WHRUtD�TXH�H[SOLTXH�HO�FRPSRUWDPLHQWR�GHO�VLVWHPD��XWLOL]DQGR�XQD�
GHGXFFLyQ�OyJLFD�R�PiV�ULJXURVDPHQWH�XQ�PRGHOR�PDWHPiWLFR���

•� ([SHULPHQWDFLyQ�SDUD�SUREDU�OD�YDOLGH]�GH�OD�WHRUtD�SURSXHVWD���

3HUR�HQ�RFDVLRQHV�HV�PX\�GLItFLO�XWLOL]DU�HVWH�PpWRGR�HQ�DOJXQRV�VLVWHPDV�SDUWLFXODUHV��
HQWRQFHV�OD�VLPXODFLyQ�DSDUHFH�FRPR�XQD�DOWHUQDWLYD�PX\�HILFLHQWH��

�
�
������&20321(17(6�'(�81$�6,08/$&,Ï1�325�&20387$'25$��
$QWHV�GH�GLVHxDU�XQD�VLPXODFLyQ�SRU�FRPSXWDGRUD�HV�GHFLVLYR�WHQHU�SUHVHQWHV�ORV�
VLJXLHQWHV�FRPSRQHQWHV��

•� /RV�REMHWLYRV�R�GDWRV�GH�VDOLGD�GHO�HVWXGLR�GH�VLPXODFLyQ�TXH�WLHQHQ�OD�IRUPD�GH�XQ�
YDORU�QXPpULFR�HVSHFtILFR���

•� /RV�GDWRV�GH�HQWUDGD�R�YDORUHV�QXPpULFRV�QHFHVDULRV�SDUD�GHWHUPLQDU�ODV�VDOLGDV�
GH�OD�VLPXODFLyQ��

�(VWRV�SXHGHQ�VHU���

��� &RQGLFLRQHV�LQLFLDOHV��YDORUHV�TXH�H[SUHVDQ�HO�HVWDGR�GHO�VLVWHPD�DO�SULQFLSLR�GH�
XQD�VLPXODFLyQ���

��� 'DWRV�GHWHUPLQtVWLFRV��YDORUHV�FRQRFLGRV�QHFHVDULRV�SDUD�FDOFXODU�ODV�VDOLGDV�GH�OD�
VLPXODFLyQ��UHSUHVHQWDQ�OD�FDUDFWHUL]DFLyQ�GHO�VLVWHPD�\�HQ�QXHVWUR�FDVR�VH�
SUHVHQWDQ�FRPR�UHVXOWDGR�GH�H[SHULHQFLDV�SUHYLDV���

��� 'DWRV�SUREDELOtVWLFRV��PDJQLWXGHV�QXPpULFDV�FX\RV�YDORUHV�VRQ�LQFLHUWRV�SHUR�
QHFHVDULRV�SDUD�REWHQHU�ODV�VDOLGDV�GH�OD�VLPXODFLyQ���

�
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������',6(f2�'(�/$�6,08/$&,Ï1�325�&20387$'25$��
�

•� *HQHUDFLyQ�GH�Q~PHURV�DOHDWRULRV��VH�REWLHQHQ�ODV�HQWUDGDV�SUREDELOtVWLFDV�SDUD�HO�
PRGHOR�JHQHUDQGR�Q~PHURV�DOHDWRULRV�GH�DFXHUGR�D�ODV�GLVWULEXFLRQHV�FRQRFLGDV�
DVRFLDGDV���

•� &RQWDELOLGDG��VH�GLVHxD�XQ�PpWRGR�VLVWHPiWLFR�SDUD�DOPDFHQDU�\�SURFHVDU�WRGRV�
ORV�YDORUHV�GH�HQWUDGD�\�SDUD�UHDOL]DU�ORV�FiOFXORV�QHFHVDULRV�SDUD�REWHQHU�ORV�
YDORUHV�GH�VDOLGD���

•� ,PSOHPHQWDFLyQ�GHO�PRGHOR�HQ�HO�FRPSXWDGRU��+D\�TXH�GHILQLU�TXH�OHQJXDMH�
XWLOL]DU��SDUD�SURFHVDUOR�HQ�HO�FRPSXWDGRU�\�REWHQHU�ORV�UHVXOWDGRV�GHVHDGRV���

•� 9DOLGDFLyQ��$�WUDYpV�GH�HVWD�HWDSD�HV�SRVLEOH�GHWDOODU�GHILFLHQFLDV�HQ�OD�
IRUPXODFLyQ�GHO�PRGHOR�D�HQ�ORV�GDWRV�TXH�OR�DOLPHQWDQ���

�
/DV�IRUPDV�PiV�FRPXQHV�GH�YDOLGDU�XQ�PRGHOR�VRQ��

��� /D�RSLQLyQ�GH�ORV�H[SHUWRV���

��� /D�H[DFWLWXG�FRQ�TXH�VH�SUHFLVHQ�ORV�GDWRV�KLVWyULFRV���

��� /D�H[DFWLWXG�HQ�OD�SUHGLFFLyQ�GHO�IXWXUR���

��� 8WLOL]DU�GDWRV�TXH�KDFHQ�IDOODU�DO�VLVWHPD�UHDO���

��� /D�DFHSFLyQ�\�FRQILDQ]D�HQ�HO�PRGHOR�GH�OD�SHUVRQD�TXH�KDUi�XVR�GH�ORV�
UHVXOWDGRV�REWHQLGRV�FRQ�HO�VLVWHPD���

��� ,QWHUSUHWDFLyQ��,QWHUSUHWDU�ORV�GDWRV�TXH�DUURMD�OD�VLPXODFLyQ�\�KDFHU�XVR�GH�HOORV�
SDUD�WRPDU�GHFLVLRQHV���

��� �'RFXPHQWDFLyQ��+DFHU�HO�PDQXDO�WpFQLFR�\�HO�PDQXDO�GH�XVXDULR�SDUD�HO�VLVWHPD�
GH�VLPXODFLyQ�D�XWLOL]DUVH���

�
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•� 9HQWDMDV��3RGHPRV�DSOLFDU�OD�VLPXODFLyQ�VLQR�H[LVWH�XQD�IRUPXODFLyQ�PDWHPiWLFD�
GHO�SUREOHPD��6H�DSOLFD�FXDQGR�ORV�SURFHGLPLHQWRV�PDWHPiWLFRV�VRQ�PX\�
FRPSOHMRV��6H�DSOLFD�FXDQGR�QR�H[LVWH�HO�HOHPHQWR�ItVLFDPHQWH��D~Q�VH�HQFXHQWUD�
HQ�XQ�SURFHVR�GH�HVWXGLR���&XDQGR�VH�GHVHD�KDFHU�H[SHULPHQWRV�SRU�XQ�FLHUWR�
SHULRGR�GH�WLHPSR�SDU�SDUD�REVHUYDU�HO�FRPSRUWDPLHQWR�GHO�VLVWHPD��&XDQGR�VH�
UHTXLHUD�TXH�HO�SURFHVR�VHD�HQ�PHQRV�WLHPSR��6H�DSOLFD�D�OD�HGXFDFLyQ�\�HO�
HQWUHQDPLHQWR�

•� 'HVYHQWDMDV��(QWUH�HVWDV�WHQHPRV�TXH��XQ�EXHQ�PRGHOR�UHTXLHUH�PXFKR�WLHPSR�\�
HQ�RFDVLRQHV�PX\�FRPSOHMR��3XHGH�UHIOHMDU�FRQ�SUHFLVLyQ�XQD�VLWXDFLyQ�GHO�PXQGR�
UHDO��FXDQGR�HQ�YHUGDG�QR�OR�KDFH��/D�VLPXODFLyQ�HV�LPSUHFLVD��\�QR�VH�SXGH�PHGLU�
HO�JUDGR�GH�HUURU��*HQHUDOPHQWH�ORV�UHVXOWDGRV�VRQ�QXPpULFRV�\�SXHGHQ�VHU�
LPSUHFLVRV�SRU�DOJXQDV�FLIUDV�GHFLPDOHV�TXH�FRQ�HO�WLHPSR�VH�FRQYLHUWHQ�HQ�XQDV�
FLIUDV�PX\�VLJQLILFDWLYDV�DO�REWHQHUVH�HO�HUURU���

�
����5(9,6,21�%,%/,2*5È),&$�'(�6,08/$&,Ï1�(1�/26�05$&�
�

(O�EHQHILFLR�TXH�XQR�WLHQH�FRQ�HO�DQiOLVLV�\�VLPXODFLyQ�GH�XQ�VLVWHPD�HQ�IRUPD�LQWHJUDO��HV�
LPSRUWDQWH�KR\�HQ�GtD�SDUD�OD�YDOLGDFLyQ�GHO�PLVPR��DGHPiV��GH�TXH�VLUYH�FRPR�EDVH�SDUD�
HO�GLVHxR�\�VX�UHDOL]DFLyQ�HQ�IRUPD�H[SHULPHQWDO��
�
(VWXGLRV�UHIHUHQWHV�D�OD�VLPXODFLyQ�HQ�IRUPD�GLQiPLFD�GH�ORV�05$&��VH�KDQ�HODERUDGR�HQ�
SURJUDPDV� FRPR�HV� HO� FDVR� GH� OHQJXDMH�&� \� )RUWUDQ�� SRU� RWUD� SDUWH� VH� KDQ� EDVDGR� HQ�
HVWRV�HVWXGLRV�\�KHPRV�HQFRQWUDGR�VLPXODFLRQHV�HQ�OHQJXDMH�$&6/����������RWUR�WLSR�GH�
VLPXODFLRQHV�VH�KDQ�UHDOL]DGR�HQ�HO�FDVR�GH�OHQJXDMH�'HOSKL����������
3RU�RWUR�ODGR��PX\�SRFD�JHQWH�HVWXGLD�ORV�05$&��HQ�XQ�LGLRPD�GH�SURJUDPDFLyQ�EDVDGR�
HQ�OHQJXDMHV�R�SURJUDPDV�FRPR��6SLFH��6LPXOLQN�0DWODE�0DWUL[�7XWVLP��9LVVLP�\�0DWKFDG��
6H�KDQ�UHDOL]DGR�ODV�SULPHUDV�VLPXODFLRQHV�JUDFLDV�DO�SURJUDPD�GH�VLPXODFLyQ�6SLFH������
'HVJUDFLDGDPHQWH�� OD� WpFQLFD�TXH�VH�XWLOL]D�DTXt�QR�HV�PX\�DSURSLDGD��GHELGR�D�TXH�HO�
SURJUDPD�6SLFH��VH�DGDSWD�VREUH�WRGR�D�VLPXODFLRQHV�GH�FLUFXLWRV�HOpFWULFRV�������
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(Q� HVWD� XOWLPD� GpFDGD�� H[LVWHQ� SURJUHVRV�PX\� LPSRUWDQWHV�� HQ� UHODFLyQ� DO� DPELHQWH� GH�
VLPXODFLyQ� GH� 0$7/$%�6,08/,.�� HO� FXDO� SHUPLWH� XQ� GHVDUUROOR� GH� DPELHQWHV� GH�
SURJUDPDFLyQ�IOH[LEOH�GLULJLGR�D�ODV�PDTXLQDV�HOpFWULFDV��
�
(Q�HVWH�WUDEDMR�VREUH�05$&�VH�KDFH�XQ�HVWXGLR�HQ�EDVH�D�OD�SURJUDPDFLyQ�HQ�0$7/$%��
\�XQD�VLPXODFLyQ�HQ�6,08/,.��
/D� SULQFLSDO� PRWLYDFLyQ� TXH� LPSXOVD� HVWH� WUDEDMR�� HV� SRGHU� PRVWUDU� OD� GLYHUVLGDG� GH�
PDTXLQDV�HOpFWULFDV�TXH�VH�SXHGHQ�XWLOL]DU�SDUD�GLVWLQWRV�FDPSRV�GH� WUDEDMR��HVSHUDQGR�
TXH�DOXPQRV�GHO�iUHD�GH�LQJHQLHUtD�VH�LQWHUHVHQ�SRU�HO�WHPD�SDUD�TXH�HQ�XQ�WLHPSR�FRUWR��
VH�SXHGD�DEULU�XQD�OtQHD�GH�LQYHVWLJDFLyQ�PiV�IRUPDO�VREUH�HVWH�WLSR�GH�PRWRUHV��
<�TXH�SRGDPRV�FRPSHWLU�GLUHFWDPHQWH�FRQ�ORV�GRV�R�WUHV�JUXSRV�GH�LQYHVWLJDFLyQ�OOHYDQ�OD�
SXQWD�HQ�LQRYDFLRQHV��
6H� TXH� HO� FDPLQR� HV� ODUJR� \� GLItFLO�� SHUR� FRQ� EXHQRV� FLPLHQWRV� HQ� HO� WHPD�� OD� JUDQ�
HGXFDFLyQ� GH� FDOLGDG� \� HO� HPSHxR� GH� QRVRWURV� FRPR� HVWXGLDQWHV�� SRGUHPRV� KDFHU�
LQYHVWLJDFLyQ�GH�PX\�DOWR�QLYHO�FRPR�HO�PXQGR�GH�KR\�HQ�GtD�H[LJH��
�
�
�����6,08/$'25�87,/,=$'2�(1�(67(�75$%$-2��0$7+/$%�6,08/,1.��
�

(O�VLPXODGRU�HPSOHDGR�SDUD�HVWH�WUDEDMR�HV�0$7/$%�YHU�����\�6,08/,1.�YHU�����ORV�
FXDOHV�FRPR�VH�PHQFLRQy�DQWHULRUPHQWH��UHSUHVHQWD�XQ�VRIWZDUH�PX\�XWLOL]DGR�HQ�iUHDV�
GH�HQVHxDQ]D�GH�LQJHQLHUtD��DGHPiV�GH�PRVWUDU�XQD�VLPSOLFLGDG�HQ�VX�HVWUXFWXUD�GH�
SURJUDPDFLyQ�OR�FXDO�QRV�EULQGD�OD�YHQWDMD�GH�SRGHU�KDFHU�HVWD�VLPXODFLyQ�HQ�XQD�IRUPD�
GH�IiFLO�FRPSUHQVLyQ�SDUD�HO�SXEOLFR�TXH�FRQVXOWH�HVWD�REUD��
$�FRQWLQXDFLyQ�VH�PXHVWUD�XQD�LQWURGXFFLyQ�GHO�VLPXODGRU��0$7/$%�6,08/,1.���HO�FXDO�
QRV�D\XGDUi�D�FRPSUHQGHU�ORV�RUtJHQHV�\�IRUPDV�HQ�FRPR�WUDEDMD�HVWH�OHQJXDMH�GH�
SURJUDPDFLyQ��
�
�
�
�
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������0$7/$%�
�
(O� QRPEUH� GH� 0$7/$%� SURYLHQH� GH� OD�
FRQWUDFFLyQ� GH� ORV� WpUPLQRV� 0$7UL[�
/$%RUDWRU\� \� IXH� LQLFLDOPHQWH� FRQFHELGR�
SDUD� IDFLOLWDU� HO� DFFHVR� D� ODV� OLEUHUtDV�
/,13$&.� \� (,63$&.�� ODV� FXDOHV�
UHSUHVHQWDQ�KR\�HQ�GtD�GRV�GH�ODV�OLEUHUtDV�
PiV� LPSRUWDQWHV�HQ�FRPSXWDFLyQ�\�FiOFXOR�
PDWULFLDO��
�
0DWODE�IXH�RULJLQDOPHQWH�GHVDUUROODGR�HQ�OHQJXDMH�)2575$1�SDUD�VHU�XVDGR�HQ�
FRPSXWDGRUDV�PDLQIUDPH��)XH�HO�UHVXOWDGR�GH�ORV�SUR\HFWRV�/LQSDFN�\�(LVSDFN�
GHVDUUROODGRV�HQ�HO�$UJRQQH�1DWLRQDO�/DERUDWRU\��6X�QRPEUH�SURYLHQH�GH�0DWUL[�
/DERUDWRU\��$O�SDVDU�GH�ORV�DxRV�IXH�FRPSOHPHQWDGR�\�UHLPSOHPHQWDGR�HQ�OHQJXDMH�&��
$FWXDOPHQWH�OD�OLFHQFLD�GH�0DWODE�HV�SURSLHGDG�GH�0DWK:RUNV�,QF���
�
0$7/$%�HV�XQ�HQWRUQR�GH�FRPSXWDFLyQ�\�GHVDUUROOR�GH�DSOLFDFLRQHV�WRWDOPHQWH�LQWHJUDGR�
RULHQWDGR� SDUD� OOHYDU� D� FDER� SUR\HFWRV� HQ� GRQGH� VH� HQFXHQWUHQ� LPSOLFDGRV� HOHYDGRV�
FiOFXORV�PDWHPiWLFRV�\� OD�YLVXDOL]DFLyQ�JUiILFD�GH� ORV�PLVPRV��0$7/$%� LQWHJUD�DQiOLVLV�
QXPpULFR�� FiOFXOR� PDWULFLDO�� SURFHVDPLHQWR� GH� VHxDOHV� \� YLVXDOL]DFLyQ� JUiILFD� HQ� XQ�
HQWRUQR�FRPSOHWR�GRQGH�ORV�SUREOHPDV�\�VXV�VROXFLRQHV�VRQ�H[SUHVDGRV�GHO�PLVPR�PRGR�
HQ�TXH� VH� HVFULELUtDQ� WUDGLFLRQDOPHQWH�� VLQ� QHFHVLGDG�GH�KDFHU� XVR�GH� OD� SURJUDPDFLyQ�
WUDGLFLRQDO��
�
0$7/$%�JR]D�HQ�OD�DFWXDOLGDG�GH�XQ�DOWR�QLYHO�GH�LPSODQWDFLyQ�HQ�HVFXHODV�\�FHQWURV�
XQLYHUVLWDULRV��DVt�FRPR�HQ�GHSDUWDPHQWRV�GH�LQYHVWLJDFLyQ�\�GHVDUUROOR�GH�PXFKDV�
FRPSDxtDV�LQGXVWULDOHV�QDFLRQDOHV�H�LQWHUQDFLRQDOHV��(Q�HQWRUQRV�XQLYHUVLWDULRV��SRU�
HMHPSOR��0$7/$%�VH�KD�FRQYHUWLGR�HQ�XQD�KHUUDPLHQWD�EiVLFD��WDQWR�SDUD�ORV�
SURIHVLRQDOHV�H�LQYHVWLJDGRUHV�GH�FHQWURV�GRFHQWHV��FRPR�XQD�LPSRUWDQWH�KHUUDPLHQWD�
SDUD�OD�LPSDUWLFLyQ�GH�FXUVRV�XQLYHUVLWDULRV��WDOHV�FRPR�VLVWHPDV�H�LQJHQLHUtD�GH�FRQWURO��
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iOJHEUD�OLQHDO��SURFHVR�GLJLWDO�GH�LPDJHQ��VHxDO��HWF��(Q�HO�PXQGR�LQGXVWULDO��0$7/$%�HVWi�
VLHQGR�XWLOL]DGR�FRPR�KHUUDPLHQWD�GH�LQYHVWLJDFLyQ�SDUD�OD�UHVROXFLyQ�GH�FRPSOHMRV�
SUREOHPDV�SODQWHDGRV�HQ�OD�UHDOL]DFLyQ�\�DSOLFDFLyQ�GH�PRGHORV�PDWHPiWLFRV�HQ�
LQJHQLHUtD��/RV�XVRV�PiV�FDUDFWHUtVWLFRV�GH�OD�KHUUDPLHQWD�ORV�HQFRQWUDPRV�HQ�iUHDV�GH�
FRPSXWDFLyQ�\�FiOFXOR�QXPpULFR�WUDGLFLRQDO��SURWRWLSDMH�DOJRUtWPLFR��WHRUtD�GH�FRQWURO�
DXWRPiWLFR��HVWDGtVWLFD��DQiOLVLV�GH�VHULHV�WHPSRUDOHV�SDUD�HO�SURFHVR�GLJLWDO�GH�VHxDO��
�
0$7/$%�GLVSRQH�WDPELpQ�HQ�OD�DFWXDOLGDG�GH�XQ�DPSOLR�DEDQLFR�GH�SURJUDPDV�GH�DSR\R�
HVSHFLDOL]DGRV��GHQRPLQDGRV�7RROER[HV��TXH�H[WLHQGHQ�VLJQLILFDWLYDPHQWH�HO�Q~PHUR�GH�
IXQFLRQHV�LQFRUSRUDGDV�HQ�HO�SURJUDPD�SULQFLSDO��(VWRV�7RROER[HV�FXEUHQ�HQ�OD�DFWXDOLGDG�
SUiFWLFDPHQWH�FDVL�WRGDV�ODV�iUHDV�SULQFLSDOHV�HQ�HO�PXQGR�GH�OD�LQJHQLHUtD�\�OD�
VLPXODFLyQ��GHVWDFDQGR�HQWUH�HOORV�HO�
WRROER[
�GH�SURFHVR�GH�LPiJHQHV��VHxDO��FRQWURO�
UREXVWR��HVWDGtVWLFD��DQiOLVLV�ILQDQFLHUR��PDWHPiWLFDV�VLPEyOLFDV��UHGHV�QHXURQDOHV��OyJLFD�
GLIXVD��LGHQWLILFDFLyQ�GH�VLVWHPDV��VLPXODFLyQ�GH�VLVWHPDV�GLQiPLFRV��HWF��

$GHPiV�WDPELpQ�VH�GLVSRQH�GHO�SURJUDPD�6LPXOLQN�TXH�HV�XQ�HQWRUQR�JUiILFR�LQWHUDFWLYR�
FRQ�HO�TXH�VH�SXHGH�DQDOL]DU��KDFHU�VX�PRGHOR�\�VLPXODU�OD�GLQiPLFD�GH�VLVWHPDV�QR�
OLQHDOHV��
�
�
������6,08/,1.�
�
6LPXOLQN�HV�XQD�KHUUDPLHQWD�SDUD�HO�PRGHODGR�FRPSXWDFLRQDO��DQiOLVLV�\�VLPXODFLyQ�GH�
XQD�DPSOLD�YDULHGDG�GH�VLVWHPDV�ItVLFRV�\�PDWHPiWLFRV��LQFOXVLYH�DTXHOORV�FRQ�HOHPHQWRV�
QR�OLQHDOHV�\�DTXHOORV�TXH�KDFHQ�XVR�GH�WLHPSRV�FRQWLQXRV�\�GLVFUHWRV��&RPR�XQD�
H[WHQVLyQ�GH�0DWODE��6LPXOLQN�DGLFLRQD�PXFKDV�FDUDFWHUtVWLFDV�HVSHFtILFDV�D�ORV�VLVWHPDV�
GLQiPLFRV��PLHQWUDV�FRQVHUYD�WRGD�OD�IXQFLRQDOLGDG�GH�SURSyVLWR�JHQHUDO�GH�0DWODE��$Vt�
6LPXOLQN�QR�HV�FRPSOHWDPHQWH�XQ�SURJUDPD�VHSDUDGR�GH�0DWODE��VLQR�XQ�DQH[R�D�pO��(O�
DPELHQWH�GH�0DWODE�HVWi�VLHPSUH�GLVSRQLEOH�PLHQWUDV�VH�HMHFXWD�XQD�VLPXODFLyQ�HQ�
6LPXOLQN��
�
6LPXOLQN�WLHQH�GRV�IDVHV�GH�XVR��OD�GHILQLFLyQ�GHO�PRGHOR�\�OD�VLPXODFLyQ�GHO�PRGHOR��/D�
GHILQLFLyQ�GHO�PRGHOR�VLJQLILFD�FRQVWUXLU�HO�PRGHOR�D�SDUWLU�GH�HOHPHQWRV�EiVLFRV�
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FRQVWUXLGRV�SUHYLDPHQWH��WDO�FRPR��LQWHJUDGRUHV��EORTXHV�GH�JDQDQFLD�R�VHUYRPRWRUHV��
3DUD�HO�DQiOLVLV�GHO�PRGHOR�GHEH�FRQWDUVH�FRQ�OD�VLPXODFLyQ��OLQHDOL]DFLyQ�\�GHWHUPLQDU�ODV�
FDUDFWHUtVWLFDV�GHO�PRGHOR�SUHYLDPHQWH�GHILQLGR��

�3DUD�VLPSOLILFDU�OD�GHILQLFLyQ�GHO�PRGHOR�6LPXOLQN�XVD�GLIHUHQWHV�FODVHV�GH�YHQWDQDV�
OODPDGDV�YHQWDQDV�GH�GLDJUDPDV�GH�EORTXHV��(Q�HVWDV�YHQWDQDV�VH�SXHGH�FUHDU�\�HGLWDU�
XQ�PRGHOR�JUiILFDPHQWH�XVDQGR�HO�PRXVH��6LPXOLQN�XVD�XQ�DPELHQWH�JUiILFR�OR�TXH�KDFH�
VHQFLOOR�OD�FUHDFLyQ�GH�ORV�PRGHORV�GH�VLVWHPDV��
�
'HVSXpV�GH�GHILQLU�XQ�PRGHOR�HVWH�SXHGH�VHU�HMHFXWDGR�VHOHFFLRQDQGR�XQD�RSFLyQ�GHVGH�
ORV�PHQ~V�GH�6LPXOLQN�R�HQWUDQGR�FRPDQGRV�GHVGH�OD�OtQHD�GH�FRPDQGRV�GH�0DWODE��
�
6LPXOLQN�SXHGH�VLPXODU�FXDOTXLHU�VLVWHPD�TXH�SXHGD�VHU�GHILQLGR�SRU�HFXDFLRQHV�
GLIHUHQFLDOHV�FRQWLQXDV�\�HFXDFLRQHV�GH�GLIHUHQFLDV�GLVFUHWDV��(VWR�VLJQLILFD�TXH�VH�SXHGH�
PRGHODU�VLVWHPDV�FRQWLQXRV�HQ�HO�WLHPSR��GLVFUHWRV�HQ�HO�WLHPSR�R�VLVWHPDV�KtEULGRV��
�
6LPXOLQN�XVD�GLDJUDPDV�GH�EORTXHV�SDUD�UHSUHVHQWDU�VLVWHPDV�GLQiPLFRV��0HGLDQWH�XQD�
LQWHUIDFH�JUiILFD�FRQ�HO�XVXDULR�VH�SXHGHQ�DUUDVWUDU�ORV�FRPSRQHQWHV�GHVGH�XQD�OLEUHUtD�GH�
EORTXHV�H[LVWHQWHV�\�OXHJR�LQWHUFRQHFWDUORV�PHGLDQWH�FRQHFWRUHV�\�DODPEUHV��/D�YHQWDQD�
SULQFLSDO�GH�6LPXOLQN�VH�DFWLYD�HVFULELHQGR�6LPXOLQN�HQ�OD�OtQHD�GH�FRPDQGRV�GH�0DWODE��\�
VH�PXHVWUDQ�HQ�OD�ILJXUD������

�
� � � ),*85$�����/,%5(5,$6�'(�6,08/,1.��
�
�
����6,08/$&,Ï1�(1�0$7/$%�±�6,08/,1.�
(VWH�WUDEDMR�GHVFULEH�XQD�VLPXODFLyQ�EDVDGR�HQ�HO�DPELHQWH�GH�VLPXODFLyQ�0$7/$%�
6,08/,1.��SDUD�VLPXODU�XQ�05$&�FRQ���SRORV�HQ�HO�HVWRU�\���SRORV�HQ�HO�URWRU��

�
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�
7RGDV�ODV�VLPXODFLRQHV�VH�HQFXHQWUDQ�FRPSOHWDPHQWH�GRFXPHQWDGDV�HQ�HO�WUDEDMR�D�
WUDYpV�GH�GLDJUDPDV�GH�EORTXHV��IXQFLRQHV�\�SDUiPHWURV�HVSHFLDOHV�GH�0$7/$%�SDUD�XQ�
IiFLO�GHVDUUROOR�GHO�PRGHOR��
&RPR�GH�KD�FRPHQWDGR�DQWHULRUPHQWH��ODV�SULQFLSDOHV�YHQWDMDV�TXH�SUHVHQWD�HVWH�
VLPXODGRU�\�HQ�HVSHFLDO�HQ�HO�GHVDUUROOR�GHO�PRGHOR�GHO�05$&�HV��

•� /D�JDQDQFLD�GH�WLHPSR�SDUD�HO�GHVDUUROOR�\�HVWXGLR�GH�OD�VLPXODFLyQ��
•� /D�RSFLyQ�GH�YDULDV�WpFQLFDV�GH�UHVROXFLyQ�QXPpULFD�
•� &RPR�HO�SURJUDPD�FRQWLHQH�OLEUHUtDV�HVSHFLDOL]DGDV��KDFH�PiV�VHQFLOOR�LQWHJUDU�HO�

HVWXGLR�GHO�PRWRU�FRQ�iUHDV�GH�OyJLFD�GLIXVD��SURFHVDPLHQWR�GH�VHxDOHV��HWF��
�
$�FRQWLQXDFLyQ�VH�PXHVWUD�OD�IRUPD�GH�SURJUDPDFLyQ�OOHYDGD�D�FDER�SDUD�OD�VLPXODFLyQ��
HQ�GRQGH�VH�SUHVHQWD�HQ�IRUPD�GHVJORVDGD��
�
�
�������352*5$0$&,Ï1�(1�0$7/$%�
�
/D�SURJUDPDFLyQ�HQ�0$7/$%��IXH�OOHYDGD�D�FDER��HQ�EDVH�D�XQ�JUXSR�GH�OLVWDGRV�GH�
SURJUDPDV��TXH�WLHQH�SRU�ILQ�GHVDUUROODU�XQD�IXQFLyQ�HVSHFLDO�GHQWUR�GH�OD�VLPXODFLyQ�
JOREDO��HVWH�JUXSR�GH�SURJUDPDV�FRQVWD�GH���SDUWHV��ODV�FXDOHV�VH�PHQFLRQDQ�D�
FRQWLQXDFLyQ��
�

��� SULQFLSDO��(VWH�SURJUDPD�FRPR�VX�QRPEUH�OR�PHQFLRQD��HV�HO�DOPD�GH�OD�
VLPXODFLyQ��GDGR�TXH�HQ�HO�VH�FDUJDQ�ORV�YDORUHV�FDUDFWHUtVWLFRV�GHO�PRWRU�DGHPiV�
HVWH�SURJUDPD�EULQGD�OD�LQIRUPDFLyQ�LQLFLDO�SDUD�HO�GHVDUUROOR�GH�OD�VLPXODFLyQ��(O�
QRPEUH�GHO�SURJUDPD�HV�³LQLFLR�P´�\�VX�GHVDUUROOR�\�FRPHQWDULRV�VH�HQFXHQWUDQ�HQ�
ORV�UHVXOWDGRV�REWHQLGRV�GHO�WUDEDMR��

��� &RQPXWDFLyQ��(VWH�SURJUDPD�SHUPLWH�UHDOL]DU�HQ�IRUPD�FRUUHFWD�OD�FRQPXWDFLyQ�
TXH�DOLPHQWD�DO�05$&��HVWR�HV�SHUPLWH�GHWHUPLQDU�HO�PRPHQWR�GH�HQFHQGLGR�\�
DSDJDGR�GH�OD�IDVH�GHO�HVWDWRU��θRQ�\�θRII��OR�FXDO�VLUYH�SDUD�FRQWURODU�HO�
IXQFLRQDPLHQWR�JHQHUDO�GH�PRWRU��HO�OLVWDGR�GHO�SURJUDPD�³FRQPXWDFLyQ�P´��VH�
PXHVWUD�PiV�DGHODQWH�\�VH�HQFXHQWUD�GHWDOODGDPHQWH�FRPHQWDGR�SDUD�VX�
FRPSUHQVLyQ��



���&$3,78/2��� � 6,08/$&,21�'(/�05$&�

� ��

��� ,QGXFWDQFLD��GHWHUPLQD�OD�FRUULHQWH�\�OD�LQGXFWDQFLD�GH�IDVH�GHO�05$&��HQ�IXQFLyQ�
GH�OD�SRVLFLyQ�GHO�URWRU��θ��\�GHO�IOXMR�GH�IDVH��ψ��HVWH�SURJUDPD�VH�GHWHUPLQD�
³LQGXFWDQFLD�P´�\�VH�FRPHQWD�D�GHWDOOH�HQ�ORV�UHVXOWDGRV�GH�VLPXODFLyQ�REWHQLGRV��

��� SDU��(VWH�SURJUDPD�UHDOL]D�HO�FDOFXOR�GHO�SDU�SURGXFLGR�SRU�HO�PRWRU��HVWR�FRQ�
FiOFXORV�UHDOL]DGRV�HQ�EDVH�D�OD�SRVLFLyQ�GHO�URWRU��θ��\�HO�YDORU�GH�FRUULHQWH�,�GH�ODV�
IDVHV�GHO�HVWDWRU��HVWH�SURJUDPD�VH�GHQRPLQD�³SDU�P´��HQ�ORV�UHVXOWDGRV�VH�
PXHVWUD�\�FRPHWD�HO�OLVWDGR�GHO�SURJUDPD��

��� SLH��(VWH�PRGXOR�QRV�D\XGD�D�DVHJXUDU�TXH�OD�SRVLFLyQ�GHO�URWRU�WHQJD�XQD�
SHULRGLFLGDG�GH��Π��\�UHJUHVDU�D�FHUR��SDUD�TXH�HQ�OD�VLPXODFLyQ�WHQJD�UHVXOWDGRV�
FRUUHFWRV��HVWH�SURJUDPD�VH�GHQRPLQD�³SLH�P´��\�VX�OLVWDGR�\�FRPHQWDULRV�VH�
HQFXHQWUDQ�HQ�ORV�UHVXOWDGRV�GH�OD�VLPXODFLyQ�REWHQLGDV��

�
�
������6LPXODFLyQ�EDVDGD�HQ�6LPXOLQN��
�
/D�VLPXODFLyQ�EDVDGD�HV�6,08/,1.��IXH�OOHYDGD�FDER�HQ�IRUPD�HVWUXFWXUDGD��HVWR�FRQ�
D\XGD�GH�ORV�SURJUDPDV�UHDOL]DGRV�SUHYLDPHQWH�HQ�0$7/$%��FRPR�VH�FRPHQWy�
DQWHULRUPHQWH�6,08/,1.�RSHUD�HQ�IRUPD��GH�EORTXH��OR�FXDO�KDFH�PiV�IiFLO�\�GLGiFWLFD�OD�
VROXFLyQ�GH�OD�VLPXODFLyQ��
/D�IRUPD�GH�FRPSUHQGHU�OD�IRUPD�GH�RSHUDFLyQ�GH�6,08/,1.��HV�VHQFLOOD��HVWR�VROR�FRQ�
REVHUYDU�HO�GLDJUDPD�GH�EORTXHV�XWLOL]DGR�SDUD�OD�VLPXODFLyQ��FDGD�EORTXH�HVWD�
GHELGDPHQWH�QRPEUDGR�\�OLJDGR�FRQ�OD�SURJUDPDFLyQ�GH�0$7/$%��DGHPiV�DFRQGLFLRQDQ�
ODV�HQWUDGDV�FRQ�HO�ILQ�GH�SRGHU�FRPSUHQGHU�\�VHJXLU�WDQWR�ODV�HQWUDGDV�FRPR�VDOLGDV�GH�
FDGD�EORTXH�GH�VLPXODFLyQ��
�
/D�IRUPD�JHQHUDO�GH�VROXFLyQ�SDUD�HVWH�WUDEDMR��VH�PXHVWUD�PiV�DGHODQWH�HQ�GHWDOOH�HQ�OD�
VHFFLyQ�GH�UHVXOWDGRV�REWHQLGRV���
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&$3,78/2���
�
�
�
�
5(68/7$'26�'(�6,08/$&,21��
�
�
�
(Q�HVWH�FDStWXOR�PRVWUDUHPRV�ORV�UHVXOWDGRV�REWHQLGRV�HQ�ODV�VLPXODFLRQHV�UHDOL]DGDV��SDUD�
HYDOXDU�OD�FDUDFWHUL]DFLyQ�GHO�PRWRU�SURSXHVWR��&RPR�VH�KDFH�PHQFLyQ�DQWHULRUPHQWH��VROR�
VH� WUDEDMD�FRQ�XQ�PRGHOR�VLPSOLILFDGR�SDUD� ILQHV�SUiFWLFRV��(Q� OD�SULPHUD�VHFFLyQ�VH�KDFH�
UHIHUHQFLD� D� ORV� SDUiPHWURV� XWLOL]DGRV� HQ� HO� PRWRU� \� DO� VRIWZDUH� FRQ� HO� TXH� VH� UHDOL]R� OD�
VLPXODFLyQ��
3RVWHULRUPHQWH�� HQ� ODV� VLJXLHQWHV� VHFFLRQHV�� VH� PXHVWUD� ORV� UHVXOWDGRV� REWHQLGRV� HQ� OD�
VLPXODFLyQ��FRPR�HV�HO�FDVR�GH�FRUULHQWH��YROWDMH�� LQGXFWDQFLD�\�SDU�GH� IDVH�DGHPiV�GH� OD�
YHORFLGDG�GHO�PRWRU��
&DGD�XQD�GH�HVWDV�VHFFLRQHV�FRQWLHQH�ORV�FRPHQWDULRV�\�DQiOLVLV�TXH�D\XGDQ�D�FRPSUHQGHU�
PHMRU�ORV�UHVXOWDGRV��
/D� VLJXLHQWH� SDUWH�� SUHVHQWD� OD� FDUDFWHUL]DFLyQ� GHO� PRWRU� TXH� DQDOL]DPRV�� PRVWUDQGR�
DOJXQDV� GH� ODV� FDUDFWHUtVWLFDV� GHVFULWDV� DQWHULRUPHQWH� \� FRPSDUDGDV� FRQ�PRWRUHV� GH� VXV�
PLVPDV�GLPHQVLRQHV�HQ�GLIHUHQWHV�FDWHJRUtDV��
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�
����3$5$0(7526�'(/�05$&�
�
(O�GHVHPSHxR�GH� OD�FDUDFWHUL]DFLyQ�GHO�PRWRU�05$&� IXH� UHDOL]DGR�PHGLDQWH�VLPXODFLRQHV�
GLJLWDOHV��3DUD�UHDOL]DUODV��VH�XWLOL]y�HO�PRGHOR�OLQHDO�GHO�PRWRU�FRQ�ILQHV�GH�VLPSOLFLGDG��
/RV�SDUiPHWURV�FRQVLGHUDGRV�SDUD� OD� VLPXODFLyQ�VRQ��1~PHURV�GH�SRORV�GHO�HVWDWRU�1U ���
1~PHURV�GH�SRORV�HQ�HO�URWRU�1V ���SDUiPHWURV�GH�OD�LQGXFWDQFLD��/PLQ �����>+@��/PD[ ����
>+@��UHVLVWHQFLD�GH�IDVH�GHO�HVWDWRU��U ���Ω��PRPHQWR�GH�LQHUFLD��- �����NJP���
(VWRV� YDORUHV� SXHGHQ� HQ� DOJ~Q� FDVR� HVSHFLDO� WRPDU� RWURV� YDORUHV� SDUD� UHDOL]DU� HVWXGLRV�
HVSHFtILFRV��
(O�VRIWZDUH�GH�VLPXODFLyQ�TXH�VH�XWLOL]y�SDUD� UHDOL]DU� ODV�VLPXODFLRQHV� IXH�0$7/$%�HQ�VX�
YHUVLyQ� ���� \� 6,08/,1.�� HQ� VX� YHUVLyQ� ����� (O� VLPXODGRU� 0$7/$%�6,08/,1.� HV� XQ�
SURJUDPD� PX\� ~WLO� SDUD� UHVROYHU� QXPpULFDPHQWH� HFXDFLRQHV� GLIHUHQFLDOHV� TXH� SXHGH� VHU�
XVDGR�SDUD�VLPXODU�VLVWHPDV�GLQiPLFRV�TXH�HVWpQ�FRPSXHVWRV�GH�YDULRV�VXEVLVWHPDV�FRPR�
D�FRQWLQXDFLyQ�VH�REVHUYDUi��
�
�
����/,67$'26�3$5$�/$�6,08/$&,21�(1�0$7/$%�
�
$�FRQWLQXDFLyQ�VH�SUHVHQWD�ORV�GLIHUHQWHV�OLVWDGRV�TXH�IXHURQ�XWLOL]DGRV�SDUD�OD�VLPXODFLyQ�
GLQiPLFD�GHO�PRWRU�GH�UHOXFWDQFLD�DFFLRQDGR�SRU�FRQPXWDFLyQ��FRPR�VH�SRGUi�REVHUYDU��
FDGD�EORTXH�TXH�IXH�XWLOL]DGR��PXHVWUD�VXV�UHVSHFWLYRV�FRPHQWDULRV�SDUD�TXH�VHD�GLGiFWLFR��
�
�
������/,67$'2�3$5$�(/�352*5$0$�'(�,1,&,2��
�
��� LQLFLR�P����(VWH�SURJUDPD�HQ�0$7/$%��QRV�SHUPLWH�FDUJDU�ORV�YDORUHV�FDUDFWHUtVWLFRV�GHO�

PRWRU�GH�UHOXFWDQFLD�DFFLRQDGR�SRU�FRQPXWDFLyQ�TXH�GHVHDPRV�VLPXODU��FRPR�VH�SXHGH�
REVHUYDU�HQ�ORV�FRPHQWDULRV��

������$�FRQWLQXDFLyQ�VH�SUHVHQWD�HO�OLVWDGR��
�
�
�
�
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���������������������������������������������������
�LQLFLR�P� � � � � � � � � � � � � � � � � � � � � �����������
�(VWH�SURJUDPD�VLUYH�SDUD�SRGHU�FDUJDU�ORV�YDORUHV�GHO�PRWRU��05$&�������������������������������������������������
����������������������������������������������������
�
JOREDO�7(7$6�7(7$;�7(7$<�7(7$;<�7(7$21�7(7$2))�7(7$4�9�$83�%83�$'2:1�%'2:1�
'/�$�%�/0,1�/0$;�
�
16 ������(VWH�YDORU�QRV�UHSUHVHQWD�HO�QXPHUR�GH�SRORV�GHO�05$&�HQ�HO�HVWDWRU��
15 �������������(VWH�YDORU�QRV�UHSUHVHQWD�HO�QXPHUR�GH�SRORV�GHO�05$&�GHO�URWRU��
3 ��������������(VWH�YDORU�QRV�UHSUHVHQWD�HO�QXPHUR�GH�IDVHV�GH�05$&��
�
%(7$6 ��
�SL�������
%(7$5 ��
�SL�������
7(7$6 ��
SL�
����15�����16���
7(7$; �SL�15����%(7$5�%(7$6�����
7(7$< �SL�15����%(7$5�%(7$6�����
7(7$= �%(7$5�%(7$6����
7(7$;< �7(7$<�7(7$=�7(7$6��
7(7$21 �
�SL����������������(VWH�HV�HO�iQJXOR�HQ�GRQGH�VH�FRPLHQ]D�OD�FRQPXWDFLyQ��
7(7$2)) ��
�SL����������������(VWH�HV�HO�iQJXOR�HQ�GRQGH�VH�WHUPLQD�OD�FRQPXWDFLyQ��
7(7$4 ��
�SL������������������(VWH�HV�HO�iQJXOR�HQ�GRQGH�VH�HQFXHQWUD�WRWDOPHQWH�GHVDOLQHDGR�
������������������������������HO�SROR�GHO�URWRU�\�HO�HVWDWRU�
7(7$,1 ��
�SL������
9 ����
5 ��������������������5HVLVWHQFLD�GH�IDVH�
- �������������������9DORU�GH�LQHUFLD�
�
�
'(/7$90$; �����
/0,1 �H����������������,QGXFWDQFLD�PtQLPD�
/0$; ��H����������������,QGXFWDQFLD�Pi[LPD�
�
�
�
�
�
�
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�
����������������������������������������������������
�&DOFXORV�TXH�QRV�VHUYLUDQ�SDUD�REWHQHU�OD�LQGXFWDQFLD�HQ�GLIHUHQWHV�SRVLFLRQHV�GHO�URWRU�������������������
����������������������������������������������������
�
�
* �LQY�>7(7$;���7(7$<��@��
�>/0,1�/0$;@���
$83 *�����
%83 *�����
+ �LQY�>�7(7$<�7(7$=����7(7$;<��@��
�>/0$;�/0,1@���
$'2:1 +�����
%'2:1 +�����
'/ $83��
�
�
������/,67$'2�3$5$�(/�352*5$0$�'(�&21087$&,Ï1��
�
����FRQPXWDFLyQ�P��HVWH�SURJUDPD�GH�0$7/$%�QRV�SHUPLWH�DVHJXUDU�OD�FRQPXWDFLyQ�HQ�HO�
iQJXOR�TXH�QRVRWURV�QHFHVLWDPRV��HQ�HVWH�FDVR�VH�QRPEUD�XQ�iQJXOR�GH�HQFHQGLGR�θRQ�\�HO�
iQJXOR�GH�DSDJDGR�θRII��ORV�FRPHQWDULRV�VH�HQFXHQWUDQ�GHVFULWRV�HQ�HO�PLVPR�SURJUDPD�TXH�
D�FRQWLQXDFLyQ�VH�SUHVHQWD��
���
�
����������������������������������������������������
�(VWH�SURJUDPD�VLUYH�SDUD�SRGHU�GHFLGLU�HQ�GRQGH�FRPLHQ]D�\�WHPLQD�OD�FRQPXWDFLyQ������������������������
�FRQPXWDFLRQ�P��������������������������������������������������������������������������������������������������������������������������������������
����������������������������������������������������
�
�
IXQFWLRQ�9D I�7(�����(Q�HVWD�IXQFLyQ�GH�0$7/$%�VH�WLHQH�OD�RSRUWXQLGDG�GH�SRGHU�FDUJDU�
���������������������HO�YHFWRU�GH�HQWUDGD��YROWDMH�\�DQJXOR��
�
( 7(
�������������(�HV�DKRUD�HO�YHFWRU�FROXPQD�GH�HQWUDGD��
H (���������������(O�SULPHU�WHUPLQR�UHSUHVHQWD�OD�HQWUDGD�GH�YROWDMH�
WHWD (������������(O�VHJXQGR�WHUPLQR�QRV�UHSUHVHQWD�OD�HQWUDGD�GHO�DQJXOR�GHO�URWRU�
�



����&$3,78/2��� ��������������������������������������5(68/7$'26�'(�6,08/$&,Ï1��

� ��

�
���������������������������������������������������
�$TXL�VH�FRPLHQ]D�D�FDUJDU�ORV�FRPDQGRV�\�YDORUHV�JHQHUDOHV�GHO�PRWRU�05$&��TXH�SUHYLDPHQWH���
�VH�GHWHUPLQDURQ�� � � � � � � � � � � � � � � � � � � � ����
�/DV�YDULDEOHV�GH�7(7$21�\�7(7$2))�FRPR�VH�REVHUYy��IXHURQ�GHILQLGDV�FRQ�DQWHULRULGDG��\�TXH��
�IXHURQ�FDUJDGDV�HQ�HO�SURJUDPD�SULQFLSDO�LQLFLR�P�HO�FXDO�HPSH]DUi�D�FRUUHU�HQ�HVWH� � � �����
�PRPHQWR��� � � � � � � � � � � � � � � � � � � � � ������
����������������������������������������������������
�
JOREDO�7(7$6�7(7$;�7(7$<�7(7$;<�7(7$21�7(7$2))�7(7$4�9�$83�%83�$'2:1�%'2:1�
'/�/0,1�/0$;�
�
LI���7(7$21� �WHWD��	��WHWD�� 7(7$2))���
���9D 9��
HQG��
LI���7(7$2))�WHWD�	�WHWD� 7(7$4���
���9D �9��
HQG��
LI��WHWD!7(7$4��
���9D ���
HQG��
�
�
������/,67$'2�3$5$�(/�352*5$0$�'(�,1'8&7$1&,$��
�
����LQGXFWDQFLD�P��FRQ�HVWH�SURJUDPD�SRGHPRV�REWHQHU�HO�FRPSRUWDPLHQWR�GH�OD�LQGXFWDQFLD�
GH�IDVH�GHO�PRWRU�HQ�IXQFLyQ�GHO�WLHPSR��FRPR�VH�YHUD�D�GHWDOOH�VH�HVSHFLILFD�ODV�HQWUDGDV�\�
VDOLGDV�TXH�EULQGD�HVWH�SURJUDPD��HVWR�HQ�ORV�FRPHQWDULRV�GHO�PLVPR��
&DEH�GHVWDFDU�TXH�DGHPiV�GH�REWHQHU�OD�LQGXFWDQFLD��RWUD�VDOLGD�TXH�EULQGD�HO�SURJUDPD�HV�
OD�FRUULHQWH�TXH�HV�RWUR�SDUiPHWUR�TXH�HV�GH�VXPD�LPSRUWDQFLD�HQ�OD�VLPXODFLyQ��
�
�
�
�
�
�
�
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����������������������������������������������������
�(VWH�SURJUDPD�QRV�D\XGD�D�FDOFXODU�OD�LQGXFWDQFLD�GHO�05$&�����������������������������������������������������������
�LQGXFWDQFLD�P����������������������������������������������������������������������������������������������������������������������������������������
����������������������������������������������������
�
�
IXQFWLRQ�8 I�7(����7(�HV�DKRUD�QXHVWUR�YHFWRU�GH�HQWUDGD��
�
( 7(
���������������(�HV�QXHVWUR�YHFWRU�FROXPQD�GH�HQWUDGD��
IOX[ (���������������UHSUHVHQWD�HO�IOXMR�GH�HQWUDGD�
WHWD (���������������UHSUHVHQWD�OD�SRVLFLyQ�GHO�URWRU��
�
����������������������������������������������������
�$TXt�VH�UHDOL]DQ�ORV�FiOFXORV�SDUD�OD�REWHQFLyQ�GH�OD�LQGXFWDQFLD�EDVDQGRVH�HQ�� � � � ������
�ORV�SDUiPHWURV�GHWHUPLQDGRV�HQ�LQLFLR�P������� � � � � � � � � � � � � ������
����������������������������������������������������
�
JOREDO�7(7$6�7(7$;�7(7$<�7(7$;<�7(7$21�7(7$2))�7(7$4�9�$83�%83�$'2:1�%'2:1�
'/�/0,1�/0$;�
�
LI����� �WHWD�	�WHWD�� �7(7$;���
8 >IOX[�/0,1�/0,1@������������&RPR�VH�REVHUYD�HO�SULPHU�WHUPLQR�UHSUHVHQWD�OD��
�������������������������������FRUULHQWH�\�HO�VHJXQGR�OD�LQGXFWDQFLD�������
HQG��
�
LI���7(7$;���WHWD�	�WHWD�� �7(7$<���
���8 >IOX[���$83
WHWD��%83����$83
WHWD��%83�@��
HQG��
�
LI��7(7$<���WHWD��	��WHWD�� �7(7$;<���
���8 >IOX[���$'2:1
WHWD��%'2:1����$'2:1
WHWD��%'2:1�@��
HQG��
�
LI�WHWD�!�7(7$;<��
���8 >IOX[�/0,1�/0,1@��
HQG��
�
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������/,67$'2�3$5$�(/�352*5$0$�'(�3$5�
�
����SDU�P�FRPR�VX�QRPEUH�OR�PHQFLRQD��HQ�HVWH�SURJUDPD�SRGUHPRV�REWHQHU�HO�
FRPSRUWDPLHQWR�GHO�SDU�HQ�HO�WLHPSR��HO�SURJUDPD�VH�HQFXHQWUD�FRPHQWDGRV�SDUD�OD�
FRPSUHQVLyQ�GHO�PLVPR��
�
����������������������������������������������������
�(VWH�SURJUDPD�VLUYH�SDUD�REWHQHU�HO�SDU�GHO�05$&�����������������������������������������������������������������������������
��SDU�P����������������������������������������������������������������������������������������������������������������������������������������������������
����������������������������������������������������
�
IXQFWLRQ�7 I�7(������1XHYDPHQWH�7(�HV�OH�YHFWRU�GH�HQWUDGD�
�
( 7(
�����������������(�HV�QXHYDPHQWH�HO�YHFWRU�FROXPQD�GH�HQWUDGD�
L (��������������������UHSUHVHQWD�OD�FRUULHQWH�
WHWD (�����������������UHSUHVHQWD�OD�SRVLFLRQ�GHO�URWRU�
�
����������������������������������������������������
�
JOREDO�7(7$6�7(7$;�7(7$<�7(7$;<�7(7$21�7(7$2))�7(7$4�9�$83�%83�$'2:1�'/�/0,1�
/0$;�
LI���� WHWD�	�WHWD� 7(7$;���
���7 >���@�����������HO�UHVXOWD�TXH�REWHQHPRV�HQ�HO�SULPHU�WHUPLQR�HV�HO�SDU�
����
HQG��
�
LI��7(7$;�WHWD�	�WHWD� 7(7$<���
���7 >���
�'/�
�L
L��'/@��
HQG��
�
LI��7(7$<�WHWD�	�WHWD� 7(7$;<���
���7 >����
�'/�
�L
L���'/@��
HQG��
�
LI�WHWD!7(7$;<��
���7 >���@��
HQG��
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�
�����6,08/$&,Ï1�(1�6,08/,1.�
�
$�FRQWLQXDFLyQ�VH�SUHVHQWD�HO�HVTXHPD�GH�VLPXODFLyQ�EDVDGR�HQ�6,08/,1.�YHU������OR�TXH�
VH�SXHGH�DSUHFLDU�D�SULPHUD�YLVWD��HV�TXH�VH�WUDWD�GH�XQ�VLVWHPD�GH�EORTXHV�VLVWHPDWL]DGR��
HO�FXDO�EULQGD�OD�LGHD�VHQFLOOD�GH�IXQFLRQDPLHQWR��FRPR�VH�REVHUYD�DOJXQRV�EORTXHV�VRQ�
IXQFLRQHV�TXH�OOHYDQ�LPSOtFLWD�XQD�IXQFLyQ�GH�0$7/$%��HQ�HVWH�FDVR�VH�WUDWD�GH�OD�OODPDGD�
GH�XQ�SURJUDPD�R�OLVWD�GH�SURJUDPDFLyQ��LQLFLR�P�FRQPXWDFLyQ�P�LQGXFWDQFLD�P�SDU�P��
SLH�P��ORV�FXDOHV�VRQ�SLH]DV�IXQGDPHQWDOHV�SDUD�HO�GHVDUUROOR�GH�OD�VLPXODFLyQ�GLQiPLFD�GHO�
PRWRU�GH�UHOXFWDQFLD�DFFLRQDGR�SRU�FRQPXWDFLyQ��
6H�REVHUYD�FODUDPHQWH�ODV�UXWDV�OyJLFDV�GH�VLPXODFLyQ��FRQ�OR�FXDO�SRGHPRV�VHJXLU�SDVR�D�
SDVR�HO�GHVDUUROOR�\�VLPXODFLyQ�GHO�PRWRU��
$GHPiV�FDEH�UHVDOWDU�TXH�OD�VLPXODFLyQ�VH�UHDOL]D�HQ�IRUPD�PRQRIiVLFD��FRQ�ORV�UHVXOWDGRV�
REWHQLGRV�SRGUHPRV�LQIHULU�ORV�UHVXOWDGRV�SDUD�XQD�VLPXODFLyQ�WULIiVLFD��SHUR�HO�REMHWLYR�
SULPRUGLDO�GH�HVWH�WUDEDMR��HV�GH�FDUDFWHUL]DU�HO�PRWRU��SRU�OR�TXH�FRQ�OD�VLPXODFLyQ�
PRQRIiVLFD�QRV�GD�OD�VROXFLyQ�SDUD�SRGHU�REWHQHU�ORV�SDUiPHWURV�SULPRUGLDOHV�TXH�QRV�
D\XGHQ�D�UHDOL]DU�QXHVWUR�REMHWLYR��
&RQ�HVWH�PRGHOR�GH�VLPXODFLyQ�PRQRIiVLFD�REWHQHPRV�OD�FRUULHQWH��LQGXFWDQFLD��WHQVLyQ�
DSOLFDGD�D�OD�IDVH��SDU��YHORFLGDG�GHO�URWRU��
&DGD�UHVSXHVWD�REWHQLGD�GH�ORV�SDUiPHWURV�REWHQLGRV�VH�GLVFXWH�HQ�OD�VHFFLyQ�GH�
UHVXOWDGRV�\�FRQFOXVLRQHV��
�
/D�ILJXUD������UHSUHVHQWD�HO�HVTXHPD�GH�VLPXODFLyQ�HQ�EDVH�DO�SURJUDPD�6,08/,1.�YHU�������
TXH�D�FRQWLQXDFLyQ�VH�SUHVHQWD��
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),*85$�����(648(0$�'(�6,08/$&,Ï1�(1�6,08/,1.�

$�FRQWLQXDFLyQ�PRVWUDPRV� ORV�FRPHQWDULRV�\�DQRWDFLRQHV�TXH�VH�UHDOL]DQ�HQ� OD�VLPXODFLyQ�
HQ�6,08/,1.��HVWR�FRQ�HO�ILQ�GH�SRGHU�FRPSUHQGHU�OD�IRUPD�HQ�FRPR�WUDEDMD�HO�VLPXODGRU��
(VWDV�DQRWDFLRQHV�VH�SUHVHQWDQ�HQ�OD�ILJXUD�����TXH�D�FRQWLQXDFLyQ�DSDUHFH��
�
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�
),*85$�����(648(0$�'(7$//$'2�'(/�(648(0$�'(�6,08/$&,Ï1�(1�6,08/,1.�

�
����5(68/$'26�'(�6,08/$&,Ï1��
$�FRQWLQXDFLyQ�VH�PXHVWUD�ORV�UHVXOWDGRV�REWHQLGRV�HQ�OD�VLPXODFLyQ��VH�SUHVHQWDQ�JUiILFDV�
FRPR� HV� HO� FDVR� GH� OD� FRUULHQWH�� LQGXFWDQFLD�� WHQVLyQ� GH� DOLPHQWDFLyQ�� SDU�� YHORFLGDG� GHO�
PRWRU��
&RPR�VH�SXHGH�REVHUYDU� ORV�UHVXOWDGRV�VH�SUHVHQWDQ�HQ� WLHPSR�UHDO��HVWR�HV�� ODV�JUiILFDV�
REWHQLGDV�VRQ�WRPDGDV�HQ�HO�RVFLORVFRSLR�TXH�LQFOX\H�HQ�HO�SURJUDPD�GH�6,08/,1.��
&RPR�VH�SRGUi�REVHUYDU�� ORV� UHVXOWDGRV�REWHQLGRV�HQ�HO�SURJUDPD�6,08/,1.��FDUHFHQ�GH�
XQD�IOH[LELOLGDG�HQ�VX�SUHVHQWDFLyQ��HVWR�HV�TXH�OD�URWXODFLyQ�GH�OD�JUiILFD��HMHV�FRRUGHQDGRV��
GLVHxR��IRUPD�\�FRORUHV��SUHVHQWDQ�XQD�OLPLWDFLyQ�SDUD�SRGHU�SUHVHQWDU�ORV�UHVXOWDGRV��
(VSHUDPRV�TXH�HVWH�SURJUDPD�DYDQFH�HQ� OD� IRUPD�GH�SUHVHQWDFLyQ�GH� UHVXOWDGRV�� VLHQGR�
PiV�DPLVWRVD�\�DWUDFWLYD�SDUD�OD�JHQWH�TXH�ODERUD�HQ�HVWD�iUHD��
�
�
�

�
�
,17(*5$'25(6�

//$0$'$�$�
/26�
352*5$0$6�
'(�0$7/$%�

(175$'$6�'(�
5()(5(1&,$�

020(172�'(�
,1(5&,$�

�
5(6,67(1&,$�

26&,/26&23,2�

$&23/$0,(172�'(�
(175$'$�

�
5(68/$7$'26�(1�(/�
(63$&,2�'(�75$%$-2�
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�
/D�ILJXUD�����TXH�D�FRQWLQXDFLyQ�VH�PXHVWUD��HV�OD�FXUYD�GH�LQGXFWDQFLD�GH�IDVH�GHO�PRWRU�GH�
UHOXFWDQFLD� DFFLRQDGR� SRU� FRQPXWDFLyQ�� TXH� VH� REWXYR� HQ� OD� VLPXODFLyQ�� HVWR� FRQ� ORV�
SDUiPHWURV�GHVFULWRV�DQWHULRUPHQWH��
&RPR� VH� PHQFLRQy� DQWHULRUPHQWH�� ORV� UHVXOWDGRV� REWHQLGRV� QR� SUHVHQWDQ� XQD� JUDQ�
GLYHUVLGDG�HQ�XWLOHUtDV�GH�SUHVHQWDFLyQ��
&DEH�PHQFLRQDU�TXH�HQ�ODV�JUiILFDV�REWHQLGDV�ODV�XQLGDGHV�GHO�HMH��;��VRQ�VHJXQGRV�>V@�\�
HQ�HO�HMH��<��+HQU\�>+@��
�

�
),*85$�����,1'8&7$1&,$�'(�)$6(�

�
�
&RPR� SRGHPRV� REVHUYDU�� OD� JUiILFD� TXH� REWHQHPRV� WLHQH� YDORUHV� TXH� HVSHUiEDPRV�
�/PLQ ����� >+@� \� /PD[ ���� >+@�� HVWR�� � HV� TXH� SRU� HVWH� SXQWR�� QRV� EULQGD� OD� LGHD� TXH� OD�
JUiILFD�REWHQLGD�FRQWLHQH�YDORUHV�UHDOHV��
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(O� UHVXOWDGR�REWHQLGR�� IXH�GHELGDPHQWH�FRPSDUDGR�� FRQ� ORV� UHVXOWDGRV�REWHQLGRV�HQ�RWUDV�
VLPXODFLRQHV��
/R� VRUSUHQGHQWH�� IXH� YHU� TXH� OD� JUiILFD� REWHQLGD� FRLQFLGH� FRUUHFWDPHQWH� FRQ� UHVXOWDGRV�
REWHQLGRV�GH�RWURV�WUDEDMRV��HVWR�WRPDQGR�HQ�FXHQWD�TXH�DOJXQDV�VLPXODFLRQHV�VRQ�KHFKDV�
WRPDQGR�HQ�FXHQWD��HO�PRGHOR�PDWHPiWLFR�JHQHUDO��TXH�WRPD�HQ�FXHQWD�WRGDV�ODV�YDULDEOHV�
GHVFULWDV��
$QWH� WRGR�� HV� LPSRUWDQWH� FRPSUHQGHU� ORV� UHVXOWDGRV� REWHQLGRV�� HVWR� SDUD� VHU� FDSDFHV� GH�
FRPSUHQGHU�OD�VLWXDFLyQ�ItVLFD�GHO�HYHQWR�HQ�HVWXGLR��
�
$�FRQWLQXDFLyQ�VH�PXHVWUD�HQ�OD�ILJXUD�����XQ�DFHUFDPLHQWR�GH�OD�JUiILFD�DQWHULRU��HVWR�SDUD�
SRGHU�REVHUYDU�\�YLVXDOL]DU�PHMRU�ORV�UHVXOWDGRV��
&RPR�VH�SRGUi�DSUHFLDU��OD�JUiILFD�VH�SXHGH�GLYLGLU�HQ���]RQDV�GH�RSHUDFLyQ��TXH�VRQ�XQDV�
GH�ODV�SDUWHV�PiV�LPSRUWDQWHV�GH�HVWH�HVWXGLR�ODV�FXDOHV�VRQ��
�

�
),*85$�����$&(5&$0,(172�'(�/$�*5È),&$�����

�����������������=21$��� � � � � � � �� ����=21$���
&RPR� VH� REVHUYD� HQ� OD� ILJXUD� ����� H[LVWHQ� �� ]RQDV� GH� RSHUDFLyQ�� D� FRQWLQXDFLyQ�
GHVFULELUHPRV�FDGD�XQD�GH�HVWDV�]RQDV��
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•� =RQD����(Q�HVWD�]RQD�VH� OOHYD�D�FDER�HO�HQFHQGLGR�GHO�FRQPXWDGRU��HVWR�SDUD� OOHYDU�D�
FDER�OD�DOLQHDFLyQ�GHO�SROR�GHO�URWRU�\�HVWDWRU��HVWH�SURFHVR�VH�SRGUi�YHU�PiV�DGHODQWH��

•� =RQD� ��� (VWD� ]RQD� UHSUHVHQWD� HO�PRPHQWR� HQ� TXH� HPSLH]D� HO� GHVDOLQHDPLHQWR� GH� ORV�
SRORV�GHO�URWRU�\�HVWDWRU��XQD�YH]�TXH�HO�SURFHVR�GH�OD�]RQD���KD�VLGR�FRPSOHWDGR��

�
/D� ILJXUD� ����� QRV� D\XGDUi� D� YLQFXODU� PHMRU� OD� JUiILFD� REWHQLGD� DQWHULRUPHQWH�� FRQ� OD�
VLWXDFLyQ�UHDO�GHO�PRWRU�05$&��
�
�
�
�
�
�
�
�
�
�

),*85$�����,1'8&7$1&,$�(1�/26�05$&�
�
������7(16,Ï1�'(�$/,0(17$&,21��
�
/D�ILJXUD�����IXH�REWHQLGD�HQ�OD�VLPXODFLyQ�\�QRV�HQWUHJD�OD�IRUPD�GH�OD�VHxDO�GH�WHQVLyQ�TXH�
VH�DOLPHQWD�DO�05$&��
&RPR�VH�SXHGH�REVHUYDU��OD�VHxDO�GH�WHQVLyQ�TXH�SURSRQHPRV��HV�XQD�VHxDO�SDUWLFXODU�SDUD�
HO�FRQPXWDGRU�TXH�HOHJLPRV��HVWR�TXLHUH�GHFLU��TXH�SDUD�RWURV�PRGHOR�GH�FRQPXWDGRUHV�OD�
VHxDO�GH�SXHGHQ�YDULDU�GH�IRUPD�R�VHQWLGR�GH�DOLPHQWDFLyQ��
�
$QWHV�GH�SUHVHQWDU�OD�JUiILFD�UHVXOWDQWH��HV�LPSRWHQWH�PHQFLRQDU�TXH�HQ�HO�HMH��;��VH�PDQHMD�
VHJXQGRV��>V@�\�HQ�HO�HMH��<��VH�PDQHMD�YROWV�>9@�
�
�
�
�
�

�
,1'8&7$1&,$�

326,&,21�'(�52725�
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�
),*85$�����7(16,Ï1�'(�$/,0(17$&,Ï1�'(/�05$&�

�
W ��>V@��LQLFLR�GH�OD�FRQPXWDFLyQ���������������W ����>V@�HV�HO�WHUPLQR�GH�OD�FRQPXWDFLyQ�
�
�
&RQ�OD�JUiILFD�DQWHULRU��REVHUYDPRV�TXH�HQ�HO�WLHPSR�W ���OD�FRQPXWDFLyQ�HPSLH]D�D�OOHYDUVH�
D�FDER��PLHQWUD�TXH�HQ�HO�WLHPSR�W ����V��OD�FRQPXWDFLyQ�OOHJD�D�VX�ILQ�HQ�HVD�IDVH��
/D�FRQPXWDFLyQ�HPSLH]D�FXDQGR�HO�SROR�GHO�URWRU�\�HVWDWRU�VH�HQFXHQWUDQ�GHVDOLQHDGRV��\�OD�
FRQPXWDFLyQ� WHUPLQD� FXDQGR� HO� SROR� GHO� URWRU� \� HVWDWRU� VH� HQFXHQWUDQ� DOLQHDGRV�
QXHYDPHQWH��
�
�
������&255,(17(�
�
/D�FRUULHQWH��HV�XQR�GH�ORV�SDUiPHWURV�SULPRUGLDOHV��TXH�VH�EXVFDQ�HQ�OD�VLPXODFLyQ��
$�FRQWLQXDFLyQ�VH�PXHVWUD�OD�ILJXUD�����REWHQLGD�SDUD�OD�FRUULHQWH��/RV�UHVXOWDGRV�REWHQLGRV�
IXHURQ�GLVFXWLGRV�\�FRPSDUDGRV�FRQ�RWURV�UHVXOWDGRV�KHFKRV�SRU�GLYHUVRV�WUDEDMRV��
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�
&RPR� VH� SXHGH� YHU� OD� IRUPD� GH� OD� RQGD� UHVXOWDQWH�� SUHVHQWD� DOJXQDV� DOWHUDFLRQHV�� HVWR�
GHELGR�D�OD�IRUPD�HQ�FRPR�HO�05$&�RSHUD��/D�VHxDO�UHVXOWDQWH�GLIHUHQFLD�PXFKR�GH�OD�VHxDO�
LGHDO�TXH�VH�HVSHUDED��FXDGUDGD���
/RV�HMHV�TXH�OD�JUiILFD�SUHVHQWDQ�WLHQH�HQ�HO�HMH��;��WLHPSR�HQ�VHJXQGRV�>V@�\�HQ�HO�HMH��<��
SUHVHQWD�DPSHUHV�>$@�
�
�

�
),*85$�����&255,(17(�'(�)$6(�'(/�05$&��

�
�
�
/D�ILJXUD�����TXH�D�FRQWLQXDFLyQ�VH�SUHVHQWD��HV�XQD�DFHUFDPLHQWR�SDUD�PHMRU�DSUHFLDFLyQ�
GH�OD�ILJXUD�����
�
�
�
�
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�
),*85$�����$&(5&$0,(172�'(�/$�*5È),&$�����

�
�����������������������=21$�������������������������������=21$��������������������������������������������������=21$���
�
&RUULHQWH�FXDQGR�HO�FRQPXWDGRU����3XQWR�HQ�GRQGH�WHUPLQD�������&RUULHQWH��XQ�WLHPSR�GHVSXpV�
6H�HQFXHQWUD�HQFHQGLGR���������������������OD�FRQPXWDFLyQ������������������TXH�HO�FRQPXWDGRU�VH�DSDJy�
�
&RPR� VH� SXHGH� YHU�� OD� IRUPD� GH� OD� FRUULHQWH� REWHQLGD�� GXUDQWH� HO� IXQFLRQDPLHQWR� GHO�
FRQPXWDGRU��SUHVHQWD�XQD� IRUPD�GLVWLQWD�D� OD� WHyULFD� �FXDGUDGD���(VWR� LQIOX\H� IXHUWHPHQWH��
HQ�HO�GLVHxR�GHO�FRQWURO�TXH�VH�GHVDUUROOD�SDUD�HVWH�WLSR�GH�PRWRUHV��
�
&RPR� VH� REVHUYD� HQ� OD� ]RQD� ��� VH� SUHVHQWD� HO� DSDJDGR� GHO� FRQPXWDGRU�� \� FRPR�
HVSHUDEDPRV��VH�SUHVHQWD�XQ�FDPELR�QRWRULR�HQ�OD�WUD\HFWRULD�GH�OD�JUiILFD��
(Q� OD�]RQD����HO�FRQPXWDGRU�VH�HQFXHQWUD�DSDJDGR��\�FRPR�VH�REVHUYD�H[LVWH�XQ� IOXMR�GH�
FRUULHQWH�D~Q�SRU�ODV�HVSLUDV�GHO�URWRU��TXH�LQIOXLUi�IXHUWHPHQWH�HQ�HO�GHVDUUROOR�GHO�SDU��HVWH�
SXQWR�VHUi�WUDWDGR�SRVWHULRUPHQWH��
(Q� OD� ]RQD���HV�XQ�SXQWR�GH� LQWHUpV�SURIXQGR��SRU�HO� KHFKR�GH�GHVDUUROODU�XQ�FRQWURO� TXH�
WRPH�HQ�FXHQWD�HVWD�FDUDFWHUtVWLFD�SDUWLFXODU�GHO�05$&��
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8Q�YDORU�LPSRUWDQWH�REWHQLGR�HQ�OD�VLPXODFLyQ��HV�HO�YDORU�SLFR�GH�OD�FRUULHQWH�TXH�VH�REWLHQH�
\�HQ�HVWH�FDVR�UHVXOWD�VHU�GH������>$@��GDGR�ODV�FDUDFWHUtVWLFDV�SURSLDV�GHO�PRWRU�VLPXODGR��
�
������3$5�
$�FRQWLQXDFLyQ�PRVWUDUHPRV�OD�ILJXUD�����REWHQLGD�SDUD�HO�SDU�GHO�05$&�VLPXODGR�
(VWD�FXUYD�HVWD�GHWHUPLQDGD�SRU�ODV�HFXDFLRQHV�GH�PRWRU�GHWHUPLQDGDV�DQWHULRUPHQWH�\�TXH�
VH�HQFXHQWUDQ�OLVWDGDV�HQ�ORV�SURJUDPDV�GH�0$7/$%��
/D�FXUYD�REWHQLGD� IXH�VRPHWLGD�D�FRPSDUDFLyQ�FRQ�RWURV� WLSRV�GH�VLPXODGRUHV�� UHVXOWDQGR�
VHU�SDUHFLGD�HQ�OD�IRUPD�REWHQLGD��
/RV�SDUiPHWURV�GHVFULWRV�SRU�OD�JUiILFD��HQ�HO�HMH��;��UHSUHVHQWD�WLHPSR�>V@��\�HQ�HO�HMH��<��VH�
SUHVHQWD�1HZWRQ�PHWUR�>1P@�

�
),*85$�����3$5�2%7(1,'2�'(/�05$&�

�
$�FRQWLQXDFLyQ�VH�PXHVWUD�XQ�DFHUFDPLHQWR�GH�OD�FXUYD�DQWHULRU�TXH�VH�SXHGH�DSUHFLDU�HQ�HO�
ILJXUD�������
�
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� ��

�
),*85$������$&(5&$0,(172�'(�/$�&859$�����

���������������������=21$��������������������������=21$����������������������������������������=21$���
�
(QWUDGD�HQ�IXQFLRQDPLHQWR�����������������0RPHQWR�GH�DSDJDGR���������������7LHPSR�GHVSXpV�
'HO�FRQPXWDGRU������������������������������������GHO�FRQPXWDGRU��������������������������GHO�DSDJDGR��
�
&RPR� VH�SXHGH�REVHUYDUHQ� OD� ]RQD���� HV� HO�PRPHQWR� HQ�TXH� VH� HQFXHQWUD� HQFHQGLGR�HO�
FRQPXWDGRU��\�OD�IRUPD�GH�RQGD�HV�XQ�SRFR�GLVWRUVLRQDGD�GH�OD�IRUPD�WHyULFD�R�HVSHUDGD��
(Q�OD�]RQD���HV�HO�PRPHQWR�HQ�TXH�VH�SUHVHQWD�HO�DSDJDGR�GHO�FRQPXWDGRU��\�WDO�FRPR�VH�
HVSHUDED�� VH� SUHVHQWD� XQ� FDPELR� LPSRUWDQWH� HQ� OD� WHQGHQFLD� GH� OD� FXUYD� TXH� GHVFULEH� HO�
FRPSRUWDPLHQWR�GHO�SDU��
/D� ]RQD� �� HV� SRVLEOHPHQWH� OD� PiV� LPSRUWDQWH� GH� HVWH� SXQWR�� GDGR� TXH� FRPR� VH� SXHGH�
REVHUYDU�� VH� SUHVHQWD� XQ� SDU� HQ� VHQWLGR� FRQWUDULR�� XQ� WLHPSR� GHVSXpV� GH� VHU� DSDJDGR� HO�
FRQPXWDGRU��HVWR�LQIOX\H�IXHUWHPHQWH�HQ�HO�GHVDUUROOR�\�IXQFLRQDPLHQWR�GHO�05$&��GDGR�TXH�
HVWR�KDFH�TXH�HO�PRWRU�XQD�YH]�DSDJDGR�OD�IDVH�TXH�OR�DOLPHQWH��HO�URWRU� WLHQGH�D�JLUDU�HQ�
VHQWLGR�FRQWUDULR�DO�JLUR�QDWXUDO�GH�IXQFLRQDPLHQWR��HVWR�GHELGR�D� OD�SUHVHQFLD�GH�FRUULHQWH�
HQ�ORV�GHYDQDGRV�GHO�HVWDWRU��XQ�WLHPSR�GHVSXpV�GH�VHU�DSDJDGR�HO�FRQPXWDGRU��
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(VWH� ]RQD� HV� XQ� SXQWR� GH� UHOHYDQWH� LPSRUWDQFLD� SDUD� VHU� GHVDUUROODGD� SRU� HO� FRQWURODGRU��
GDGR�TXH�HVWH�FRPSRUWDPLHQWR�KDFH�TXH�HO�05$&�EDMH�VX�UHQGLPLHQWR�\�RSHUDFLyQ��
�
������9(/2&,'$'�
�
$�FRQWLQXDFLyQ�VH�PXHVWUD�HQ�OD�ILJXUD������HO�UHVXOWDGR�GH�OD�VLPXODFLyQ�SDUD�OD�YHORFLGDG�
TXH�HO�05$&��SUHVHQWD��
&RPR� VH� SRGUi� REVHUYDU�� OD� FXUYD� HV� FDUDFWHUtVWLFD� GHO� PRWRU� TXH� VH� KD� VLPXODGR�� HVWR�
TXLHUH�GHFLU�TXH�HVWD�GHWHUPLQDGD�HQ�EDVH�D�ORV�GDWRV�FDUJDGRV�SUHYLDPHQWH��
/D� FXUYD� TXH� D� FRQWLQXDFLyQ� VH� SUHVHQWD�� IXH� GLVFXWLGD� \� FRPSDUDGD� HQ� GHWDOOH� FRQ� ODV�
FXUYDV� REWHQLGD� HQ� RWUDV� VLPXODFLRQHV�� GDQGR� FRPR� UHVXOWDGR� YDORUHV� FRLQFLGHQWHV� \�
VHPHMDQWHV��WDO�FRPR�VH�HVSHUDED��
(Q�HO�HMH��;��VH�SUHVHQWD�VHJXQGRV�>V@��\�HQ�HO�HMH��<��VH�SUHVHQWD�5DGLDQHV�VHJXQGR�>UDG�V@�
�

�
),*85$������9(/2&,'$'�'(/�05$&��

$�FRQWLQXDFLyQ�VH�PXHVWUD�HQ�OD�ILJXUD������XQ�DFHUFDPLHQWR�GH�OD�FXUYD�DQWHULRU��
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�
),*85$������$&(5&$0,(172�'(�/$�),*85$������

� � �����=21$�� � � � =21$�������������������������=21$���
6H�SUHVHQWD�HO�FRPLHQ]R�� �����6H�SUHVHQWD�HO�DSDJDGR�������8Q�WLHPSR�GHVSXpV�GH�DSDJDGR�
GH�OD�FRQPXWDFLyQ� � � GHO�FRQPXWDGRU���������������������GHO�FRQPXWDGRU��
�
/D� ]RQD� �� UHSUHVHQWD� HO� WLHPSR� HQ� TXH� HO� FRQPXWDGRU� VH� HQFLHQGH� \� VH� HPSLH]D� HO�
IXQFLRQDPLHQWR�GHO�PRWRU��FRPR�VH�REVHUYD�OD�IRUPD�HQ�FRPR�VH�FRPSRUWD�OD�YHORFLGDG�TXH�
GHVDUUROOR�HO�PRWRU�HQ�IXQFLyQ�GHO�WLHPSR��
/D� ]RQD� �� UHSUHVHQWD� HO� PRPHQWR� HQ� TXH� VH� DSDJD� HO� FRQPXWDGRU�� \� FRPR� VH� SXHGH�
REVHUYDU�H[LVWH�XQD�YDULDFLyQ�HQ� OD� WHQGHQFLD�TXH� OD�FXUYD�SUHVHQWD�� OR�PiV� LPSRUWDQWH�HV�
REVHUYDU�TXH�ORV�HIHFWRV�GH�OD�FRUULHQWH�LQIOX\HQ�HQ�HO�GHVDUUROOR�GH�OD�YHORFLGDG�GHO�PRWRU��
HVWR� HVWD� PRVWUDGR� HQ� OD� IRUPD� HQ� FRPR� YDUtD� OD� YHORFLGDG� HQ� HO� PRPHQWR� HQ� TXH� HV�
DSDJDGR�HO�FRQPXWDGRU��]RQD����\�HVWR�GHWHUPLQD�FODUDPHQWH�HQ�HO�GHVDUUROOR�GHO�PRWRU��
(VWD� IRUPD�GH� FRPSRUWDPLHQWR�HV�XQ� UHIOHMR�GH� OR� VXFHGLGR� FRQ� OD� FRUULHQWH� \� SDU� TXH� VH�
FRPHQWy�DQWHULRUPHQWH��
�



����&$3,78/2��� ��������������������������������������5(68/7$'26�'(�6,08/$&,Ï1��

� ��

/R�PiV�LPSRUWDQWH�TXH�VH�SXHGH�REWHQHU�GH�OD�FXUYD�DQWHULRU��HV�SRGHU�YHU�TXH�HO�PRWRU�TXH�
VH� GHWHUPLQy� FRQ� ODV� FDUDFWHUtVWLFDV� SURSXHVWDV� SXHGH� GHVDUUROODU� XQD� YHORFLGDG� GH� ����
>UDG�VHJ@�� TXH�HV�XQ�SXQWR� LPSRUWDQWH�HQ�HO�GHVDUUROOR�GH� OD� FDUDFWHUL]DFLyQ�GHO�05$&�HQ�
HVWXGLR��
�
����&$5$&7(5,=$&,Ï1�'(/�05$&�
�
(Q�HVWD�VHFFLyQ��VH�UHDOL]D� OD�FDUDFWHUL]DFLyQ�GHO�05$&�TXH�VH�HVWi�HVWXGLDQGR��HVWR�FRQ�
D\XGD� GH� ORV� SDUiPHWURV� GHWHUPLQDGRV� DQWHV� GH� OD� VLPXODFLyQ�� DGHPiV� GH� ORV� UHVXOWDGRV�
REWHQLGRV�GH�OD�VLPXODFLyQ��$�FRQWLQXDFLyQ�VH�KDFH�XQD�FRPSDUDFLyQ�GH�ODV�FDUDFWHUtVWLFDV�
TXH�ORV�05$&�SUHVHQWDQ�HQ�FRPSDUDFLyQ�FRQ�PRWRUHV�GH�ODV�PLVPDV�GLPHQVLRQHV��SHUR�GH�
GLIHUHQWHV�WLSRV��FDWHJRUtDV���
�
������2%7(1&,Ï1�'(�/$�327(1&,$�'(/�05$&��
�
&RQ�ORV�YDORUHV�REWHQLGRV�SRGUHPRV�LQIHULU�ORV�YDORUHV�FDUDFWHUtVWLFRV�SURSLRV�GHO�05$&�TXH�
VLPXODPRV��
3ULPHUR�REWHQGUHPRV�OD�SRWHQFLD�GHO�05$&��
8WLOL]DUHPRV�OD�IRUPXOD�TXH�SURSRUFLRQD�OD�SRWHQFLD�HQ�HO�HMH�GH�FDGD�PRWRU��
�

�������� VUDGP1:$773 ωτ= �
&RQ�ORV�YDORUHV�REWHQLGRV�HQ�OD�VLPXODFLyQ�REWHQHPRV��

�������������� VUDGP1:$773 = �
&RQ�OR�TXH�REWHQHPRV�3 �������>:@�

�
4XH�UHSUHVHQWD�3 ����>N:@��

�
7DPELpQ�SRGHPRV�UHSUHVHQWDU�OD�SRWHQFLD�GHO�PRWRU�HQ�+3��FDEDOORV�GH�SRWHQFLD���FRPR�VH�
PXHVWUD�D�FRQWLQXDFLyQ��
�

6DEHPRV�TXH���+3 �������>:@�
&RQ�OR�DQWHULRU�WHQHPRV�

3 ����>N:@ ������+3��
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&RQ�ORV�GDWRV�DQWHULRUHV�SRGUHPRV�FRQVWUXLU�OD�VLJXLHQWH�WDEOD�GH�FDUDFWHUL]DFLyQ��
�

7$%/$�1R���&$5$&(75,=$&,Ï1�'(/�05$&�6,08/$'2�
3$5$0(752� 9$/25� 81,'$'(6�

180(52�'(�)$6(6�(1�(/�
(67$725�

�� �����������

180(52�'(�)$6(6�(1�(/�
52725�

�� �����������

0$;,0$�,1'8&7$1&,$� ���� >+@�
0,1,0$�,1'8&7$1&,$� ����� >+@�

92/7$-(�'(�$/,0(17$&,Ï1� ���� >9@�
&255,(17(�'(�)$6(� ����� >$@�

9(/2&,'$'� �����
����

>U�S�P@�
>UDG�V@�

3$5� ���� >1�P@�
020(172�'(�,1(5&,$� ������ >NJP�@�
5(6,67(1&,$�'(�)$6(� ����� >Ω@�

327(1&,$� �����
����

>+S@�
>N:@�

�
����3(48(f2�020(172�'(�,1(5&,$���*5$1�5(638(67$�',1È0,&$��
&RPR� VH� SRGUi� REVHUYDU� HO� PRWRU� GH� UHOXFWDQFLD� DFFLRQDGR� SRU� FRQPXWDFLyQ� SRVHH� XQ�
PRPHQWR�GH� LQHUFLD�SHTXHxR��HVWR�HV�GHELGR�D�TXH�HO� URWRU�HVWD�KHFKR�GH�XQD�VROD�SLH]D�
PHWiOLFD�TXH�WLHQH�DXVHQFLD�GH�PDVD�HQ�ORV�KXHFRV�GH�ORV�GLHQWHV�GHO�URWRU��
&RQ� OR� DQWHULRU� VH� SXHGH� REVHUYDU� TXH� HO� URWRU� HVWi� KHFKR� ~QLFDPHQWH� SRU� HO� HMH� \� XQ�
FRQMXQWR�GH�FKDSDV�R�SRORV�VDOLHQWHV���QR�SRVHH�QLQJ~Q�ERELQDGR�HQ�HVWD�SDUWH���
(Q� OD� VLJXLHQWH� WDEOD� �� SRGUHPRV� REVHUYDU� OD� FRPSDUDFLyQ� GH� PRPHQWRV� GH� LQHUFLD� GH�
GLVWLQWRV�PRWRUHV� HOpFWULFRV� GH� SURSRUFLRQHV� VHPHMDQWHV�� (Q� HVWH� FDVR� KDEODUHPRV� GH� XQ�
PRWRU� DVLQFURQR� QRUPDO�� XQ� PRWRU� DVLQFURQR� RSWLPL]DGR� \� QXHVWUR� PRWRU� GH� UHOXFWDQFLD�
DFFLRQDGR�SRU�FRQPXWDFLyQ��
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&RPR�VH�REVHUYD�HO�PRWRU�GH�UHOXFWDQFLD�DFFLRQDGR�SRU�FRQPXWDFLyQ�DYHQWDMD�FODUDPHQWH�D�
VXV�FRPSHWLGRUHV��
�
7$%/$�1R���&203$5$&,21�'(�020(1726�'(�,1(5&,$�'(�',67,1726�02725(6�

(/e&75,&26�'(�352325&,21(6�6(0(-$17(6�
� 02725�'(�

5(/8&7$1&,$�
$&&,21$'2�325�
&21087$&,Ï1�

02725�$6,1&5212�
�237,0,=$'2��

02'(/2��$&+$������

02725�$6,1&5212�
�1250$/��

02'(/2���/$������

020(172�'(�,1(5&,$� �������.JP��
����

������.JP���

�
����

������.JP��
�
�����

�
'H�OD�WDEOD�DQWHULRU�SRGHPRV�REWHQHU�XQD�UHSUHVHQWDFLyQ�JUiILFD�SDUD�SRGHU�YLVXDOL]DU�PiV�
IiFLOPHQWH�OR�GHVFULWR�\�TXH�VH�SUHVHQWD�HQ�OD�ILJXUD�������
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

),*85$������5(35(6(17$&,21�*5$),&$�'(�/26�020(1726�'(�,1(5&,$�
�
�
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�
�
����05$&�0(-25�$3529(&+$0,(172�3$5$�%$-$6�5(92/8&,21(6��
�
(Q� OD� ILJXUD� ����� VH� UHSUHVHQWD� HO� Pi[LPR� SDU� PRWRU� SHUPLWLGR� HQ� UpJLPHQ� SHUPDQHQWH��
UHIHULGR�UHVSHFWR�DO�PRPHQWR�GH�LQHUFLD�HQ�XQ�LQWHUYDOR�GH�UHYROXFLRQHV�GHVGH���KDVWD������
U�S�P��
(O� PRWRU� GH� UHOXFWDQFLD� DFFLRQDGR� SRU� FRQPXWDFLyQ� VH� SUHVHQWD� FRQ� ORV� SDUiPHWURV�
LQLFLDOPHQWH�GHVWLQDGRV�SDUD�OD�VLPXODFLyQ��
6L� QRV� EDVDPRV� HQ� OD� FXUYD� FDUDFWHUtVWLFD� SDU�YHORFLGDG� DQWHULRUPHQWH� GHVFULWD� SRGUHPRV�
FRQVWUXLU�OD�FXUYD�SURSLD�GHO�PRWRU�05$&�VLPXODGR��
/DV�OtQHDV�FDUDFWHUtVWLFDV�\�ORV�YDORUHV�GH�ORV�PRWRUHV�DVtQFURQRV�KDQ�VLGR�WRPDGRV�GH�ODV�
KRMDV� GH� GDWRV� >�@� \� >�@� SURSRUFLRQDGRV� YtD� H�PDLO� SRU� JUXSRV� GH� LQYHVWLJDFLyQ� GH� ORV�
IDEULFDQWHV��(O�YROXPHQ��GLPHQVLRQHV�H[WHUQDV�\�HO� WDPDxR�GHO� URWRU�VRQ�HQ�VXV�GLIHUHQWHV�
FDUDFWHUtVWLFDV�VHPHMDQWHV��
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�
����&216802�'(�(1(5*Ë$��
�
8Q� SXQWR� LPSRUWDQWH� GHQWUR� GHO� HVWXGLR� GH� ORV� PRWRUHV� HOpFWULFRV�� HV� HO� SRGHU� VDEHU� HO�
FRQVXPR�GH�HQHUJtD�HOpFWULFD�TXH�HVWRV�WLHQHQ��FRPR�VH�SUHVHQWD�PiV�DGHODQWH��VH�UHDOL]D�
XQD� FRPSDUDFLyQ� HQWUH� ORV� PRWRUHV� HOpFWULFRV� PiV� FRPXQHV� FRQ� UHVSHFWR� DO� 05$&�
VLPXODGR�� FRPR� VH� SRGUi� FRPSUHQGHU�� OD� FRPSDUDFLyQ� HQWUH� PRWRUHV� HV�PX\� GLItFLO�� HVWR�
GHELGR�D�TXH�H[LVWH�XQD�GLIHUHQFLD�LPSRUWDQWH�HQWUH�WHFQRORJtDV�\�IRUPDV�GH�IXQFLRQDPLHQWR��
SHUR�OD�LGHD�SULQFLSDO�GH�HVWH�SXQWR�HV�SRGHU�YLVXDOL]DU�HQ�IRUPD�JHQHUDO�HO�FRPSRUWDPLHQWR�
GH�FRQVXPR�HQHUJpWLFR�HQWUH�GLYHUVRV�HTXLSRV�GH�VLPLODUHV�FDUDFWHUtVWLFDV��HQ�HVWH�FDVR�VH�
EDVD�SULQFLSDOPHQWH�HQ�OD�SRWHQFLD�GH�ORV�PRWRUHV��
�
�
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� � �9DORU�REWHQLGR�GH�OD�WDEOD���������GH�OD�1RUPD�2ILFLDO�0H[LFDQD�120�����6('(������,QVWDODFLRQHV�(OpFWULFDV>��@�
�
$�FRQWLQXDFLyQ�VH�SUHVHQWD�XQD�FRPSDUDFLyQ�HQ�IRUPD�JUiILFD�OR�FRPHQWDGR�DQWHULRUPHQWH�
HQ�OD�WDEOD�\�TXH�VH�SUHVHQWD�HQ�OD�ILJXUD�������
(VWR�VH�KDFH�FRQ�HO�ILQ�GH�SRGHU�YLVXDOL]DU�HQ�IRUPD�PiV�VHQFLOOD�ODV�YHQWDMDV�TXH�ORV�05$&�
WLHQHQ�HQ�HVWH�UXEUR�FRQ�UHVSHFWR�D�RWURV�PRWRUHV�GH�FDUDFWHUtVWLFDV�VLPLODUHV��HO�FXDO�FRPR�
VH�SRGUi�REVHUYDU�DYHQWDMD�HQ�IRUPD�FODUD�D�VX�VLPLODUHV�
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&RQ� OD� LQIRUPDFLyQ� DQWHULRU�� HV� SUHFLVR�PRVWUDU� R� FRPSDUDU� HO� DKRUUR� HQ� ��DxR� TXH� HVWRV�
PRWRUHV�SXHGHQ�GDUQRV�HQ�FRPSDUDFLyQ�FRQ�ORV�PRWRUHV�XWLOL]DGRV�KR\�HQ�GtD��
3DUD�REWHQHU�HVWD�FRPSDUDFLyQ�VH�XWLOL]y� ODV� WDULIDV�TXH�&)(��QRV�EULQGD�HQ�VXV�VHUYLFLRV��
HVWR�HQ�EDMD�\�PHGLD�WHQVLyQ��
/D�FRPSDUDFLyQ�KHFKD�VH�SUHVHQWD�HQ�OD�WDEOD���TXH�D�FRQWLQXDFLyQ�VH�SUHVHQWD��
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&RPR�VH�REVHUYD�HO�DKRUUR�TXH�VH�REWLHQH�FRQ�HO�XVR�GH�05$&��HV�VLJQLILFDWLYR��FHUFD�GH�
��������DxR�\���������DxR�GHSHQGLHQGR�GHO� WLSR�GH�PRWRU�D�XWLOL]DU�� HO� FXDO� ORV�KDFH�XQD�
KHUUDPLHQWD�LQWHUHVDQWH�SDUD�SRGHU�DKRUUDU�HQHUJtD�HOpFWULFD��
,QYHVWLJDQGR� PiV� VREUH� OD� LPSOHPHQWDFLyQ� GH� ORV� 05$&� HQ� ORV� VLVWHPDV� GLUHFWDPHQWH�
SURGXFWLYRV��FRPR�VH�KD�PHQFLRQDGR�DQWHULRUPHQWH��ODV�ODYDGRUDV�1(3781(�GH�0$<7$*�
PRGHOR�0$+����� �� SUHVHQWDQ� XQ� DKRUUR� VLJQLILFDWLYR� GH� HQHUJtD� HOpFWULFD�� HVWR� GHELGR� HQ�
PD\RU�PHGLGD�DO�PRWRU�05$&�DFWXDQWH��
(O�DKRUUR�TXH�SUHVHQWDQ�HV�FRQVLGHUDEOH��SRU�OR�DQWHULRU�HQ�ORV�HVWiQGDUHV�SDUD�HO�DKRUUR�GH�
HQHUJtD� GHO� JRELHUQR�GH� ORV�(VWDGRV�8QLGRV� GH�$PpULFD�� SUHVHQWD� D� HO�PRGHOR�0$+�����
FRPR�XQR�GH�ORV�TXH�PiV�DKRUUD�HQ�VX�FDWHJRUtD��
$�FRQWLQXDFLyQ�HQ�OD�ILJXUD�������VH�SUHVHQWD�OD�KRMD�GH�HVSHFLILFDFLyQ�GH�DKRUUR�GH�HQHUJtD�
TXH�VH�REWXYR�JUDFLDV�DO�GHSDUWDPHQWR�GH�FRPHUFLDOL]DFLyQ�GH� OD�HPSUHVD�0$<7$*��HVWR�
YtD�H�PDLO��
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�
&RPR� VDEHPRV� ORV� HVWiQGDUHV� PHQFLRQDGRV� DQWHULRUPHQWH�� SUHVHQWDQ� XQD� VHULH� GH�
QRUPDOL]DFLRQHV�D�VHJXLU��HVWR�SDUD�HO�FDVR�GH�HO�JRELHUQR�GH�ORV�(8$��
3DUD� HO� FDVR� GH� 0p[LFR� VXSRQHPRV� TXH� OD� QRUPDOL]DFLyQ� GHEH� GH� VHU� VLQ� JUDQGHV�
YDULDFLRQHV�� \� HVWR� HVWD� UHSUHVHQWDGR� SRU� OD� 1250$� 2ILFLDO� 0H[LFDQD� 120�����(1(5�
����� � >��@��(ILFLHQFLD�HQHUJpWLFD�GH� ODYDGRUDV�GH� URSD�HOHFWURGRPHVWLFDV��/tPLWHV��PpWRGR�
GH�SUXHED�\�HWLTXHWDGR��TXH�VH�SUHVHQWD�FRPR�PDWHULDO�DQH[R�D�HVWH�WUDEDMR��
�
�
����&26726�(1�/26�02725(6�(/(&75,&26��
�
&RQ�OD�FRPSDUDFLyQ�DQWHULRUPHQWH�KHFKD��QRV�PXHVWUD�OD�YHQWDMD�TXH�� ORV�05$&�SUHVHQWD�
FRQ�UHVSHFWR�D�PRWRUHV�GH�VLPLODUHV�FDUDFWHUtVWLFDV��HVWR�QRV�OOHYD�D�SHQVDU�HQ�OR�VLJXLHQWH�
¢/RV�05$&�VRQ�LJXDOPHQWH�HFRQyPLFRV�HQ�VX�IDEULFDFLyQ"��
(Q�SULPHUD�LQVWDQFLD�QRV�EULQFD�D�OD�YLVWD�SHQVDU�TXH�Vt��SHUR�FRQ�OD�VLJXLHQWH�FRPSDUDFLyQ�
GDUi�XQD�UHVSXHVWD�FRQYLQFHQWH�D��OD�SUHJXQWD�KHFKD��
/D� LQYHVWLJDFLyQ� TXH� VH� UHDOL]y�� VH� EDVy� SULQFLSDOPHQWH�� HQ� OD� FRQVXOWD� GH� SUHFLRV� GH�
PRWRUHV�HOpFWULFRV�PRQRIiVLFRV�WDQWR�GH�&$��FRPR�GH�&'��ORV�GDWRV�REWHQLGRV�VRQ�SDUD�XVR�
GH� PHQXGHR� H[FOXVLYDPHQWH�� \� VH� UHDOL]y� FRQ� ODV� SULQFLSDOHV� GLVWULEXLGRUDV� GH� HTXLSR� \�
PRWRUHV�HOpFWULFRV�\�UHVXOWDGRV�REWHQLGRV�VH�SUHVHQWDQ�HQ�OD�WDEOD���
�
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�
&RPR�VH�SXHGH�REVHUYDU��HO�FRVWR�GHO�05$&�HV�PHQRU�DO�PRWRU�GH�FRUULHQWH�FRQWLQXD��SHUR�
HV�PiV�FDUR�TXH�HO�PRWRU�GH�FRUULHQWH�DOWHUQD��HVWR�QRV�KDFH�SHQVDU�¢5HDOPHQWH�ORV�05$&�
WLHQH�XQ�PD\RU�FRVWR"��FRQ�OD�LQIRUPDFLyQ�DQWHULRUPHQWH�PRVWUDGD��QRV�KDUtD�SHQVDU�TXH�Vt��
SHUR� KD\� TXH� UHVDOWDU�� TXH� OD� HPSUHVD� TXH� ORV� IDEULFD� �(0(5621��� LQFOX\H� XQ� YDORU�
DJUHJDGR�HVWR�GHELGR�DO�GHVDUUROOR�GH�WHFQRORJtD�TXH�KDQ�GHVDUUROODGR�FRQ�ORV�05$&��
3DUD�SRGHU�HMHPSOLILFDU�OR�DQWHULRU��SRQGUHPRV�FRPR�HMHPSOR�DSDUDWRV�HOHFWUyQLFRV�DFWXDOHV��
WDO�HV�HO�FDVR�GH�ORV�WHOHYLVRUHV�GH�SDQWDOOD�SODQD��DO�SULQFLSLR�HQ�VX�LQWURGXFFLyQ��ORV�SUHFLRV�
HUDQ�VXPDPHQWH�HOHYDGRV�SDUD�ORV�FRQVXPLGRUHV�ILQDOHV��FRQ�HO�WLHPSR�\�OD�FRPSHWHQFLD�ORV�
SUHFLRV� VH� KDQ� LGR� EDMDQGR� FRQVLGHUDEOHPHQWH� SDUD� VX� DGTXLVLFLyQ�� WDO� HV� HO� FDVR� GH� ORV�
05$&��TXH�VH�REVHUYD�TXH�HO�SUHFLR�HV�HOHYDGR�SHUR�FRQ�HO�WLHPSR�HVSHUDPRV�TXH�HO�FRVWR�
EDMH��
�
������(67,0$&,21�'(�0$18)$&785$��
�
&RQ� OR� GHVFULWR� DQWHULRUPHQWH�� VH� UHDOL]y� XQD� VHQFLOOD� HVWLPDFLyQ� GH� PDQXIDFWXUD� GH� XQ�
05$&�GH�FDUDFWHUtVWLFDV�VLPLODUHV�DO�GHVFULWR�HQ�OD�VLPXODFLyQ��
/D� LQYHVWLJDFLyQ�VH� OOHYR�D�FDER�SHQVDQGR�HQ� OXJDUHV�TXH�VLUYLHUDQ�SDUD�HVWH� ILQ��FRPR�HO�
FDVR�GH�FDVDV�GH�HPERELQDGRV�GH�PRWRUHV�HOpFWULFRV��KHUUHUtD��VHPL�HVSHFLDOL]DGD���
/RV� GDWRV�PHQFLRQDGRV� HQ� OD� WDEOD� ��� SXHGHQ� UHSUHVHQWDU� DPSOLDV� YDULDFLRQHV�� GHELGR� DO�
GLVHxR�\�WDOOHU�GH�IDEULFDFLyQ��
�
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SUHFLR�SURSRUFLRQDGR�SRU�WDOOHU�GH�HPERELQDGRV�GH�PRWRUHV�DO�VXU�GH�OD�FLXGDG�GH�0p[LFR�


SUHFLR�SURSRUFLRQDGR�SRU�XQ�WDOOHU�GH�KHUUHUtD�DO�VXU�GH�OD�FLXGDG�GH�0p[LFR��
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�
&RPR�VH�SXHGH�REVHUYDU��OD�HODERUDFLyQ�DUWHVDQDO�GH�XQ�05$&�HV�PX\�HFRQyPLFD�\�YLDEOH�
SDUD�SRGHU�HPSH]DU�D�GHVDUUROODU�DOJ~Q�WLSR�GH�LQYHVWLJDFLyQ�HQ�QXHVWUR�SDtV��
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�
�
(Q�OD�DFWXDOLGDG�QR�VH�GLVSRQH�GH�XQ�HVWXGLR�SURIXQGR�HQ�QXHVWUR�SDtV�VREUH�HO�
WHPD�GH�ORV�0RWRUHV�GH�5HOXFWDQFLD�DFFLRQDGRV�SRU�&RQPXWDFLyQ��05$&���SRU�
OR� TXH� HVWH� WUDEDMR� GH� WHVLV� DSRUWD� XQ� HVWXGLR� SDUFLDO� D� SDUWLU� GH� WUDEDMRV�
SUHYLRV�� H[SHULHQFLDV� DGHPiV� GH� RSLQLRQHV� TXH� LQYHVWLJDGRUHV� \� JUXSRV�
FRUSRUDWLYRV�LQWHUQDFLRQDOHV�HVSHFLDOL]DGRV�HQ�HO�UDPR�QRV�SXGLHURQ�EULQGDU��
�
(O� HVWXGLR�GH� ORV�0RWRUHV�GH� UHOXFWDQFLD�DFFLRQDGR�SRU� FRQPXWDFLyQ� �05$&��
TXH� VH� OOHYR� D� DFDER� HQ� EDVH� D� XQD� VLPXODFLyQ� GLJLWDO� HVWUXFWXUDGD� HQ� HO�
OHQJXDMH� GH� SURJUDPDFLyQ� 0DWODE� \� VLPXODGR� FRQ� 6LPXOLQN�� QRV� EULQGD� OD�
LQIRUPDFLyQ�FRQ�OD�FXDO�SRGHPRV�FRQFOXLU�OR�VLJXLHQWH��
�
'HELGR�D� OD� VLPSOLFLGDG� ItVLFD�GH� OD�PiTXLQD��HO�PRPHQWR�GH� LQHUFLD�GH� URWRU��
SUHVHQWD�XQD�GLVPLQXFLyQ�GHO�����FRQ�UHVSHFWR�D�RWURV�PRWRUHV�GH�WHFQRORJtDV�
FRQYHQFLRQDOHV�GH�VLPLODUHV�FDUDFWHUtVWLFDV�\�GLPHQVLRQHV��
&RPR� VH� SXHGH� FRQFOXLU� HO� PRWRU� GH� UHOXFWDQFLD� DFFLRQDGR� SRU� FRQPXWDFLyQ�
�05$&��SUHVHQWD�XQ�SHTXHxR�PRPHQWR�GH�LQHUFLD��HVWR�GHELGR�D�TXH�HO�URWRU�
HVWD� KHFKR� GH� XQD� VROD� SLH]D� PHWiOLFD� TXH� WLHQH� DXVHQFLD� GH� PDVD� HQ� ORV�
KXHFRV�GHO�URWRU��
(VWR� UHSHUFXWLUi� GLUHFWDPHQWH� HQ� HO� FRVWR� GH� IDEULFDFLyQ� TXH� HV� XQ� SXQWR� GH�
VXPD�LPSRUWDQFLD�HQ�OD�VHOHFFLyQ�GH�XQ�PRWRU��
�
$KRUUR�HQ�HO� FRQVXPR�GH�HQHUJtD�HOpFWULFD�GHO� ����HQ� FRQVXPRV�SURPHGLRV�
FRQ�UHVSHFWR�D�WHFQRORJtDV�GH�PRWRUHV�FRQYHQFLRQDOHV�XWLOL]DGRV�DFWXDOPHQWH��
(O� DKRUUR� GH� HQHUJtD� HOpFWULFD� DQWHULRUPHQWH� PHQFLRQDGR�� HV� XQD� VHxDO�
LPSRUWDQWH� SDUD� YROWHDU� OD� PLUDGD� D� HVWH� WLSR� GH� WHFQRORJtD�� \� EULQGDU� OD�
RSRUWXQLGDG�GH�SRGHUVH�GHVDUUROODU�\�GHPRVWUDU�VXV�EHQHILFLRV��



&21&/86,21(6�<�5(&20(1'$&,21(6�
�

� ��

�
�
$KRUUR� HQ� OD� FRQVWUXFFLyQ� GH� ORV� PRWRUHV� GH� UHOXFWDQFLD� DFFLRQDGRV� SRU�
FRQPXWDFLyQ� �05$&�� GHO� RUGHQ� GHO� ���� FRQ� UHVSHFWR� D� RWUDV� WHFQRORJtDV�
FRQYHQFLRQDOHV�IXQFLRQDQGR�DFWXDOPHQWH��
�
&RQ� OD� LQIRUPDFLyQ�DQWHULRU�REWHQHPRV�XQ�SDQRUDPD�FRPSOHWR�GH� ODV�YLUWXGHV�
TXH�ORV�05$&�QRV�SXHGHQ�EULQGDU��\�FRPR�VH�SXHGH�REVHUYDU��VXV�EHQHILFLRV�
VRQ�SRWHQFLDOPHQWH�~WLOHV�SDUD�HO�GHVDUUROOR�\�HFRQRPtD�GH�FXDOTXLHU�SURFHVR�
HQ�GRQGH�VHDQ�UHTXHULGRV��
�
,QYHVWLJDQGR� VREUH� HVWH� SXQWR�� SXGLPRV� HQFRQWUDU� TXH� HQ� HO� VHFWRU� LQGXVWULDO�
�SURGXFWLYR�FRPHUFLDO��H[LVWH�DFWXDOPHQWH�HO�GHVDUUROOR�SRU�SDUWH�GH�OD�HPSUHVD�
(0(5621� GHO� �05$&��� HVWR� HQ� HVWXGLRV� H� LPSOHPHQWDFLRQHV� D� SURGXFWRV�
HOHFWURGRPpVWLFRV�� WDO� HV� HO� FDVR� GH� OD� ODYDGRUD� GH� URSD� PDUFD� 0$<7$*�
PRGHOR�0$+�������
�
&RPR� VH� SXHGH� REVHUYDU� ORV� PRWRUHV� GH� UHOXFWDQFLD� DFFLRQDGRV� SRU�
FRQPXWDFLyQ��05$&��VRQ�KR\�XQD�UHDOLGDG�\�DFWXDOPHQWH�HV�XQD�RSFLyQ��TXH�
UHVSRQGH�D�OD�QHFHVLGDG�GH�DKRUUDU�\�XVDU�HILFLHQWHPHQWH�OD�HQHUJtD�HOpFWULFD��
FRQ�HO�ILQ�SULPRUGLDO�GH�DEDWLU�HPLVLRQHV�FRQWDPLQDQWHV�D�OD�DWPyVIHUD�\�SRGHU�
SURORQJDU�OD�YLGD�GH�ORV�UHFXUVRV�QR�UHQRYDEOHV��
�
�
(Q�OD�VHFFLyQ�GH�UHFRPHQGDFLRQHV��SRGUHPRV�PHQFLRQDU�ODV�VLJXLHQWHV��
�
6H� UHFRPLHQGD�XQ�HVWXGLR�GHWDOODGR�VREUH� ORV�VLVWHPDV�GH�FRQWURO�TXH�VLUYDQ�
SDUD�ORV�05$&�GDGR�TXH�HVWH�WHPD�HV�DFWXDOPHQWH�OD�PD\RU�OLPLWDQWH�SDUD�HO�
GHVDUUROOR�GH�HVWD�GLYLVLyQ�GH�PiTXLQDV�HOpFWULFDV��
�
(VSHUDPRV�TXH�FRQ� ORV� UHVXOWDGRV�REWHQLGRV�HQ�HVWH� WUDEDMR�GH� WHVLV�DEUD� OD�
SXHUWD�SDUD�TXH�JHQWH�R�JUXSRV�GH�LQYHVWLJDFLyQ�GH�0p[LFR��HVSHFLDOPHQWH�OD��
�
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81$0��VH�LQWHUHVHQ�SRU�HO�HVWXGLR�\�GHVDUUROOR�GH�HVWD�QDFLHQWH�\�SURPHWHGRUD�
WHFQRORJtD��
�
�
6H� UHFRPLHQGD� OD� FRQVWUXFFLyQ� ItVLFD� GH� XQ� 05$&�� SDUD� FRPSDUDU� ORV�
UHVXOWDGRV��GHO�PRGHOR�ItVLFR�FRQWUD�ORV�UHVXOWDGRV�REWHQLGRV�HQ�HVWH�WUDEDMR�GH�
WHVLV� \� DVt� SRGHU� PHMRU� FRPSUHQGHU� ODV� ERQGDGHV� \� UHVWULFFLRQHV�� TXH� HVWD�
GLYLVLyQ�GH�PiTXLQDV�HOpFWULFDV�SUHVHQWD��
�
�
�
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>�@� %XFNOH\� *HRUJH�:�� � �6ZLWFKHG� 5HOXFWDQFH� 0RWRU��� (PHUVRQ� (OHFWULF� &R�� 6W�� /RXLV��
0LVVRXUL������
�
>�@�&DWiORJR��7UDFFLyQ�HOpFWULFD��6LHPHQV�$*��
�
>�@� &�5�� (OOLRW�� -�0�� 6WHSKHQVRQ� HW� 0�/�� 0F&OHOODQG�� �$GYDQFHV� LQ� VZLWFKHG� UHOXFWDQFH�
GULYH�V\VWHPV�G\QDPLF�VLPXODWLRQ���3URF�RI�(3(��������9RO���
�
>�@�&KDSPDQ��6WHSKHQ�-���0iTXLQDV�(OpFWULFDV��0F*UDZ�+LOO��6HJXQGD�(GLFLyQ��&RORPELD�
������
�
>�@�'L5HQ]R�0LFKDHO�7���7H[DV�,QVWUXPHQWV�����6ZLWFKHG�5HOXFWDQFH�0RWRU��&RQWURO���%DVLF�
2SHUDWLRQ�DQG�([DPSOH�8VLQJ�WKH�706���)�����635$���$��)HEUHUR�������
�
>�@�'XEURYVN\��+LOGD���7HFQRORJtD�GH�OD�HOHFWULFLGDG���&XUVR�ODWLQRDPHULFDQR�GH�SRVJUDGR�
HQ�HFRQRPtD��6DQ�&DUORV�GH�%DULORFKH��$UJHQWLQD�������
�
>�@� )UDQFHVFKLQL� *��� 3LUDQL� 6��� 5LQDOGL� 0��� 7DVVRQL� &��� �63,&(� DVVLVWHG� VLPXODWLRQ� RI�
FRQWUROOHG�HOHFWULF�GULYHV��DQ�DSOLFDWLRQ�WR�VZLWFKHG�UHOXFWDQFH�GULYHV���,(((�7UDQVDFWLRQ�RQ�
,QGXVWU\�$SSOLFDWLRQV��9RO��,$������1R�����1RY�'LF������
�
>�@�+RMD�GH�GDWRV��0RWRUHV�HOpFWULFRV��HQ�WUDFFLyQ�HOpFWULFD��(OEWDOZHUN�*PE+��
�
>�@�-�1DVFLPHQWR��/��5ROLP��3��+HLGULFK�HW�DO���'HVLJQ�DQG�VLPXODWLRQ�DVSHFWV�RI�D�VZLWFKHG�
UHOXFWDQFH�GULYH���3URF��RI����%UD]LOLDQ�3RZHU�&RQIHUHQFH��&2%(3�����
�
>��@� 0$18$/� 0$7/$%�� � YHU� ���� ����� �� ����� E\� 7KH� 0DWK:RUNV�� ,QF��
KWWS���ZZZ�PDWKZRUNV�FRP�
�
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>��@�0$18$/�6,08/,1.�'\QDPLF�6\VWHP�6LPXODWLRQ�IRU�0$7/$%��YHU�����������������
E\�7KH�0DWK:RUNV��,QF��KWWS���ZZZ�PDWKZRUNV�FRP�
�
>��@�1RUPD�2ILFLDO�0H[LFDQD�120�����6('(������� ,QVWDODFLRQHV�(OpFWULFDV� �XWLOL]DFLyQ���
'LDULR�2ILFLDO�GH�OD�)HGHUDFLyQ�����GH�DEULO�GH�������
�
>��@�1250$�2ILFLDO�0H[LFDQD�120�����(1(5�������(ILFLHQFLD�HQHUJpWLFD�GH� ODYDGRUDV�
GH� URSD�HOHFWURGRPpVWLFDV��/tPLWHV��PpWRGR�GH�SUXHED�\�HWLTXHWDGR��'LDULR�2ILFLDO�GH� OD�
)HGHUDFLyQ�HO����GH�VHSWLHPEUH�\����GH�RFWXEUH�GH�������UHVSHFWLYDPHQWH��
�
>��@�2�,FKLQRNXWD��7��2QGD��0��.LPXUD��7��:DWDQDEH��7��<DQDGD�DQG�+�-��*XR���$QDO\VLV�
RI� '\QDPLF� &KDUDFWHULVWLFV� RI� 6ZLWFKHG� 5HOXFWDQFH� 0RWRUV� %DVHG� RQ� 63,&(��� ,(((�
7UDQVDFWLRQV�RQ�0DJQHWLFV��9RO�����1R��������
�
>��@� 3�2�� 5DVPXVVHQ�� *�� $QGHUVHQ�� /�� +HOOH�� -�.�� 3HGHUVHQ�� )�� %ODDEMHUJ�� �6ZLWFKHG�
UHOXFWDQFH� 0RWRUV� GULYHV��� ,(((� 7UDQVDFWLRQ� RQ� ,QGXVWU\� $SSOLFDWLRQV�� ����� �$/%25*�
XQLYHUVLW\��'HQPDUN��
�
>��@� 6NYDUHQLQD�� :DV\QF]XN�� .UDXVH�� �6LPXODWLRQ� RI� D� 6ZLWFKHG� 5HOXFWDQFH�
*HQHUDWRU�0RUH�(OHFWULF�$LUFUDI�3RZHU�V\VWHP����3URF��RI������,(&(&��SDSHU�������
�
>��@�6WHSKHQ�-��)HGLJDQ��3K�'��DQG�&KDUOHV�3��&ROH��$�9DULDEOH�6SHHG�6HQVRUOHVV�'ULYH�
6\VWHP�IRU�6ZLWFKHG�5HOXFWDQFH�0RWRUV��7H[DV�,QVWUXPHQWV635$������2FWREHU������
�
>��@� 7pFQLFDV� GH� &RQVHUYDFLyQ� (QHUJpWLFD� HQ� OD� ,QGXVWULD�� �)XQGDPHQWRV� \� DKRUUR� HQ�
RSHUDFLRQHV���0LQLVWHULR�GH�,QGXVWULD�\�(QHUJtD��0DGULG�(VSDxD������
�
>��@�:ROII�-��6SDWK��+���6ZLWFKHG�UHOXFWDQFH�PRWRU�ZLWK����VWDWRU�SROHV�DQG����URWRU�WHHWK����
3URFHHGLQJ�RI�WKH��WK�(XURSHDQ�&RQIHUHQFH�RQ�3RZHU�(OHFWURQLFV�DQG�$SSOLFDWLRQV��9RO���
�����
�
>��@�;��5DGXQ���6ZLWFKHG�5HOXFWDQFH�6WVUWHU�*HQHUDWRU�0RGHOLQJ�5HVXOWV��� �3URF��RI�6$(�
$HURVSDFH�$WODQWLF�&RQIHUHQFH��������SDSHU��������
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6,08/$&,Ï1�'(�6,67(0$6�',1È0,&26�&21�0$7/$%�<�
6,08/,1.�
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,1752'8&&,21��
�
0DWODE�HV�DO�PLVPR�WLHPSR�XQ�HQWRUQR�\�XQ�OHQJXDMH�GH�SURJUDPDFLyQ�TXH�MXQWR�D�
6LPXOLQN�UHSUHVHQWD�XQD�KHUUDPLHQWD�HOHPHQWDO�SDUD�HO�GHVDUUROOR�GH�XQD�VLPXODFLyQ�
GLQiPLFD��(VWH�DSHQGLFH�WLHQH�SRU�REMHWLYR�SULQFLSDO�LQWURGXFLU�DO�PRGHODGR�\�VLPXODFLyQ�GH�
VLVWHPDV�GLQiPLFRV�HPSOHDQGR�0DWODE�\�6LPXOLQN��
,QLFLDOPHQWH�VH�GHVDUUROODUi�OD�IRUPD�GH�WUDEDMR�GH�0DWODE�\�FRQVHFXHQWHPHQWH�OD�IRUPD�
HQ�FRPR�6LPXOLQN�UHDOL]D�VX�VLPXODFLyQ��
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3DUD�HO�FDVR�GH�0DWODE��SRGHPRV�IiFLOPHQWH�FUHDU�QXHVWUDV�SURSLDV�IXQFLRQHV�\�
SURJUDPDV�HVSHFLDOHV���FRQRFLGRV�FRPR�DUFKLYRV�0���HQ�FyGLJR�0DWODE��/RV�SRGHPRV�
DJUXSDU�HQ�7RROER[��FROHFFLyQ�HVSHFLDOL]DGD�GH�DUFKLYRV�0�SDUD�WUDEDMDU�HQ�FODVHV�
SDUWLFXODUHV�GH�SUREOHPDV��
/D�PDQHUD�PiV�IiFLO�GH�YLVXDOL]DU�0DWODE�HV�SHQVDU�HQ�pO�FRPR�HQ�XQD�FDOFXODGRUD�
WRWDOPHQWH�HTXLSDGD��DXQTXH��HQ�UHDOLGDG��RIUHFH�PXFKDV�PiV�FDUDFWHUtVWLFDV�\�HV�PXFKR�
PiV�YHUViWLO�TXH�FXDOTXLHU�FDOFXODGRUD��0DWODE�HV�XQD�KHUUDPLHQWD�SDUD�KDFHU�FiOFXORV�
PDWHPiWLFRV��(V�XQD�SODWDIRUPD�GH�GHVDUUROOR�GH�DSOLFDFLRQHV��GRQGH�FRQMXQWRV�GH�
KHUUDPLHQWDV�LQWHOLJHQWHV�FRPR�HV�HO�FDVR�GH�6LPXOLQN��QRV�D\XGD�SDUD�OD�UHVROXFLyQ�GH�
SUREOHPDV�HQ�iUHDV�GH�DSOLFDFLyQ�HVSHFtILFD�
�
(QWUH�ODV�GLYHUVDV�XWLOLGDGHV�TXH�0$7/$%�SUHVHQWD��VH�HQFXHQWUDQ��

9� &iOFXOR�PDWULFLDO�\�$OJHEUD�OLQHDO��
9� 3ROLQRPLRV�H�LQWHUSRODFLyQ��
9� 5HJUHVLyQ��
9� $MXVWH�GH�IXQFLRQHV��
9� (FXDFLRQHV�GLIHUHQFLDOHV�RUGLQDULDV��
9� ,QWHJUDFLyQ��
9� )XQFLRQHV��
9� *UiILFRV�EL�\�WULGLPHQVLRQDOHV��

�
0$7(0$7,&$�87,/,=$'$�325�0$7/$%���
$TXt�VH�PXHVWUD�HO�HQWRUQR�GH�WUDEDMR�FRQ�HO�FXDO�0DWODE�RSHUD��
�
9(&725(6�
3DUD�FUHDU�XQ�YHFWRU�ILOD�VH�XWLOL]DQ�FRUFKHWHV�GHQWUR�GH�ORV�FXDOHV�ORV�HOHPHQWRV�
GHEHQ�HVWDU�VHSDUDGRV�SRU�HVSDFLRV�R�FRPDV��

D� �>�����������������@�
0DWODE�UHWRUQD��

D� �
������������������

1RWD�GH�XWLOLGDG��VL�VH�GHVHD�TXH�OD�YDULDEOH�FUHDGD�QR�VH�PXHVWUH�HQ�SDQWDOOD��VH�
GHEH�HMHFXWDU�HO�FRPDQGR�FRQ�XQ���ILQDO��

D� �>�����������������@��
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0$75,&(6�
/D�FUHDFLyQ�GH�PDWULFHV�HQ�0DWODE�HV�VLPLODU�D�OD�GH�YHFWRUHV��GH�KHFKR�HVWRV�VRQ�
XQ�FDVR�SDUWLFXODU�GH�PDWULFHV���VyOR�TXH�FDGD�ILOD�GH�HOHPHQWRV�GHEH�VHSDUDUVH�FRQ�
XQ���R�UHWXUQ��

%� �>����������������������������@�
%� �
��������������
���������������
�����������
%� �>���������
��������
����������@�
%� �
��������
��������
�����������

�
0DWODE�QR�WLHQH�HQ�FXHQWD�ORV�HVSDFLRV��
(O�SXQWR�\�FRPD�DO�ILQDO�GH�OD�OtQHD�OH�GLFH�D�0DWODE�TXH�HYDO~H�OD�OtQHD��SHUR�TXH�QR�QRV�
GLJD�OD�UHVSXHVWD��
6L�OD�VHQWHQFLD�HV�GHPDVLDGR�ODUJD�SDUD�TXH�TXHSD�HQ�XQD�OtQHD��XQD�HOLSVLV�FRQVLVWHQWH�
HQ�WUHV�SXQWRV��������VHJXLGR�SRU�(QWHU�LQGLFD�TXH�OD�VHQWHQFLD�FRQWLQ~D�HQ�OD�OtQHD�
VLJXLHQWH��
�
2SHUDFLRQHV�FRQ�PDWULFHV�
0$7/$%�SXHGH�RSHUDU�FRQ�PDWULFHV�SRU�PHGLR�GH�RSHUDGRUHV�\�SRU�PHGLR�GH�
IXQFLRQHV��6H�KDQ�YLVWR�\D�ORV�RSHUDGRUHV�VXPD������SURGXFWR��
��\�WUDVSXHVWD��
���DVt�
FRPR�OD�IXQFLyQ�LQYHUWLU�LQY�����
/RV�RSHUDGRUHV�PDWULFLDOHV�GH�0$7/$%�VRQ�ORV�VLJXLHQWHV��

��DGLFLyQ�R�VXPD�
±�VXVWUDFFLyQ�R�UHVWD�

�PXOWLSOLFDFLyQ�

�WUDVSXHVWD�
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A�SRWHQFLDFLyQ�
?�GLYLVLyQ�L]TXLHUGD�
��GLYLVLyQ�GHUHFKD�
�
�SURGXFWR�HOHPHQWR�D�HOHPHQWR�
���\��?�GLYLVLyQ�HOHPHQWR�D�HOHPHQWR�
�A�HOHYDU�D�XQD�SRWHQFLD�HOHPHQWR�D�HOHPHQWR�

�
(VWRV�RSHUDGRUHV�VH�DSOLFDQ�WDPELpQ�D�ODV�YDULDEOHV�R�YDORUHV�HVFDODUHV��DXQTXH�FRQ�
DOJXQDV�GLIHUHQFLDV�
�
0DWODE�RIUHFH�ODV�VLJXLHQWHV�RSHUDFLRQHV�EiVLFDV�SDUD�HOHPHQWRV�HVFDODUHV��

�
�
275$6�&$5$&7(5,67,&$6���
�
$�
�HV�OD�WUDQVSXHVWD�GH�OD�PDWUL]�$��/D�WUDQVSXHVWD�FRPSOHMD�FRQMXJDGD�GH�OD�PDWUL]�
$�VH�HVFULEH�FRPR�$
��
G HLJ�$��GHYXHOYH�ORV�YDORUHV�SURSLRV�DVRFLDGRV�FRQ�OD�PDWUL]�FXDGUDGD�$�FRPR�XQ�

YHFWRU�FROXPQD��
>9�'@ HLJ�$��GHYXHOYH�ORV�YHFWRUHV�SURSLRV�HQ�OD�PDWUL]�9�\�ORV�YDORUHV�SURSLRV�

FRPR�ORV�HOHPHQWRV�GLDJRQDOHV�HQ�OD�PDWUL]�'��
>/�8@ OX�$��FDOFXOD�OD�IDFWRUL]DFLyQ�/8�GH�OD�PDWUL]�FXDGUDGD�$��
>4�5@ TU�$��FDOFXOD�OD�IDFWRUL]DFLyQ�45�GH�OD�PDWUL]�$��
>8�6�9@ VYG�$��FDOFXOD�OD�GHVFRPSRVLFLyQ�HQ�YDORUHV�VLQJXODUHV�GH�OD�PDWUL]�$��
UDQN�$��GHYXHOYH�HO�UDQJR�GH�OD�PDWUL]�$��
FRQG�$��GHYXHOYH�HO�Q~PHUR�GH�FRQGLFLyQ�GH�OD�PDWUL]�$��
QRUP�$��FDOFXOD�OD�QRUPD�GH�OD�PDWUL]�$��$GPLWH�HO�FiOFXOR�GH�QRUPD����QRUPD����
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QRUPD�)�\�QRUPD��
SRO\�$��HQFXHQWUD�HO�SROLQRPLR�FDUDFWHUtVWLFR�DVRFLDGR�FRQ�OD�PDWUL]�FXDGUDGD�$��
SRO\YDOP�Y�$��HYDO~D�HO�SROLQRPLR�FDUDFWHUtVWLFR�Y�XVDQGR�OD�PDWUL]�FXDGUDGD�$��
�
�
(/�(63$&,2�'(�75$%$-2�'(�0$7/$%��
3DUD�FRPSUREDU�HO�YDORU�GH�XQD�YDULDEOH��KD\�TXH�SUHJXQWDU�D�0DWODE�SRU�HOOR�
LQWURGXFLHQGR�VX�QRPEUH�D�FRQWLQXDFLyQ�GHO�LQGLFDWLYR�GH�SHWLFLyQ�GH�RUGHQ��
3DUD�REWHQHU�XQD�OLVWD�GH�ODV�YDULDEOHV�XVDPRV�OD�RUGHQ��ZKR��
3DUD�UHFRUGDU�yUGHQHV�SUHYLDV��XVDPRV�ODV�WHFODV�GH�FXUVRU�GHO�WHFODGR��
�
$/0$&(1$5�<�5(&83(5$5�'$726���
0DWODE�SXHGH�JXDUGDU�\�FDUJDU�GDWRV�GH�ORV�DUFKLYRV�GHO�FRPSXWDGRU��(Q�HO�PHQ~�)LOH��
OD�RSFLyQ�6DYH�:RUNVSDFH�DV����JXDUGD�WRGDV�ODV�YDULDEOHV�DFWXDOHV��\�/RDG�
:RUNVSDFH����FDUJD�YDULDEOHV�GH�XQ�HVSDFLR�GH�WUDEDMR�JXDUGDGR�SUHYLDPHQWH��
�
$&(5&$�'(�/$6�9$5,$%/(6���
�
3RU�GHIHFWR��0DWODE�DOPDFHQD�UHVXOWDGRV�HQ�OD�YDULDEOH�DQV��
/DV�YDULDEOHV�VRQ�VHQVLEOHV�D�ODV�PD\~VFXODV�\�SXHGHQ�FRQWHQHU�KDVWD����FDUDFWHUHV��
'HEHQ�FRPHQ]DU�FRQ�XQD�OHWUD��
0DWODE�WLHQH�DOJXQDV�YDULDEOHV�HVSHFLDOHV��
�

�
�
�
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)81&,21(6�0$7(0$7,&$6�&2081(6���
$�FRQWLQXDFLyQ�VH�PXHVWUD�XQD�WDEOD�FRQ�ODV�IXQFLRQHV�PDWHPiWLFDV�HQ�0DWODE��
�

�
�
0DWODE�VyOR�RSHUD�HQ�UDGLDQHV��
�
180(526�&203/(-26���
0DWODE�VLJXH�HO�FRQYHQLR�XVXDO��GRQGH�XQ�Q~PHUR�FRPSOHMR�VH�HVFULEH�FRPR�D�EL��/D�
WHUPLQRORJtD�FRQ�ORV�GRV�FDUDFWHUHV�L�\�M�VyOR�IXQFLRQD�FRQ�Q~PHURV�VLPSOHV��QR�FRQ�
H[SUHVLRQHV��
/DV�RSHUDFLRQHV�PDWHPiWLFDV�VREUH�Q~PHURV�FRPSOHMRV�VH�HVFULEHQ�GH�OD�PLVPD�IRUPD�
TXH�FRQ�Q~PHURV�UHDOHV��
/DV�IXQFLRQHV�UHDO��LPDJ��DEV�\�DQJOH�VRQ�~WLOHV�SDUD�OD�FRQYHUVLyQ�HQWUH�ODV�IRUPDV�SRODU�
\�UHFWDQJXODU��
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�
23(5$&,21(6�5(/$&,21$/(6�<�/Ï*,&$6���
&RPR�HQWUDGDV�D�WRGDV�ODV�H[SUHVLRQHV�UHODFLRQDOHV�\�OyJLFDV��0DWODE�FRQVLGHUD�TXH�
FXDOTXLHU�Q~PHUR�GLVWLQWR�GH�FHUR�HV�YHUGDGHUR��\�HV�IDOVR�VL�HV�LJXDO�D�FHUR��
/D�VDOLGD�SURGXFH���VL�HV�YHUGDGHUR��\���VL�HV�IDOVR��
�
23(5$'25(6�&21',&,21$/(6���
�

�
/D�VDOLGD�GH�ODV�RSHUDFLRQHV�OyJLFDV�VH�SXHGHQ�XWLOL]DU�WDPELpQ�HQ�RSHUDFLRQHV�
PDWHPiWLFDV��
�
23(5$'25(6�/Ï*,&26���
/RV�RSHUDGRUHV�OyJLFRV�SURSRUFLRQDQ�XQ�PHGLR�GH�FRPELQDU�R�QHJDU�H[SUHVLRQHV�
FRQGLFLRQDOHV�
�

�
�
*5$),&$&,21�
�
*UDILFDU�HQ�0DWODE�HV�PX\�VHQFLOOR�\�SUHVHQWD�XQD�YDULHGDG�GH�DOWHUQDWLYDV��(O�FRPDQGR�
TXH�SHUPLWH�³PRVWUDU´�HQ�XQD�ILJXUD�ORV�HOHPHQWRV�GH�XQD�YDULDEOH�HV�SORW��R�VX�YHUVLyQ�
WULGLPHQVLRQDO�SORW����8Q�HMHPSOR�VHQFLOOR�HV��
�
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�
WDPELpQ�VH�SXHGHQ�UHDOL]DU�JUDILFDV�SRODUHV�

�
\�JUiILFDV�WULGLPHQFLRQDOHV�FRPR�SRU�HMHPSOR��

�
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�
�
/D�ELEOLRWHFD�GH�6LPXOLQN��
�
6LPXOLQN�SURSRUFLRQD�XQ�HQWRUQR�JUiILFR�DO� XVXDULR�TXH� IDFLOLWD�HQRUPHPHQWH�HO� DQiOLVLV��
GLVHxR� \� VLPXODFLyQ� GH� VLVWHPDV� �GH� FRQWURO�� HOHFWUyQLFRV�� HWF���� DO� LQFOXLU� XQD� VHULH� GH�
UXWLQDV�TXH�UHVXHOYHQ� ORV�FiOFXORV�PDWHPiWLFRV�GH� IRQGR�� MXQWR�FRQ�XQD�VHQFLOOD� LQWHUID]�
SDUD�VX�XVR��
3URSRUFLRQD�XQ�HQWRUQR�GH�XVR�JUiILFR�TXH�SHUPLWH�GLEXMDU�ORV�VLVWHPDV�FRPR�GLDJUDPDV�
GH�EORTXHV�WDO�\�FRPR�VH�KDUtD�VREUH�XQ�SDSHO��
(O�FRQMXQWR�GH�FRPSRQHQWHV� LQFOXLGRV� MXQWR�DO�SURJUDPD�6LPXOLQN�� LQFOX\H�ELEOLRWHFDV�GH�
IXHQWHV�GH�VHxDO��GLVSRVLWLYRV�GH�SUHVHQWDFLyQ�GH�GDWRV��VLVWHPDV� OLQHDOHV�\�QR� OLQHDOHV��
FRQHFWRUHV� \� IXQFLRQHV� PDWHPiWLFDV�� (Q� FDVR� GH� TXH� VHD� QHFHVDULR�� VH� SXHGH� FUHDU�
QXHYRV�EORTXHV�D�PHGLGD�GHO�XVXDULR��



$3(1',&(�,,�

� ���

�
(O� SURJUDPD�6LPXOLQN� VH� LQLFLD�GHVGH�HO� ERWRQ� �6LPXOLQN�/LEUDU\�%URZVHU�� �%LEOLRWHFD�GH�
6LPXOLQN��GH�OD�YHQWDQD�GH�FRPDQGRV�GH�0DWODE��R�GHVGH�OD�OtQHD�GH�FRPDQGRV�PHGLDQWH�
OD�RUGHQ��
�
!!VLPXOLQN�
�
8QD�YH]�LQLFLDGR�HO�SURJUDPD��HO�HQWRUQR�GH�WUDEDMR�TXHGD�GLYLGLGR�HQ�WUHV�SDUWHV��
9� /D� YHQWDQD� GH� FRPDQGRV� GH� 0DWODE� �0DWODE� FRPPDQG� ZLQGRZ��� GHVGH� OD� TXH� VH�

SXHGH�HMHFXWDU� FXDOTXLHU� FRPDQGR�GHO�PLVPR��GDV�YDORUHV�D� YDULDEOHV� \� FRQWURODU� OD�
HMHFXFLyQ�GH�ODV�VLPXODFLRQHV��

�

�
�
9� /D�YHQWDQD�GH� OD�ELEOLRWHFD�GH�6LPXOLQN� �6LPXOLQN�/LEUDU\�%URZVHU���GHVGH� OD�TXH�VH�

VHOHFFLRQDQ�ORV�FRPSRQHQWHV�TXH�VH�YDQ�D�LQVHUWDU�HO�VLVWHPD�D�VLPXODU��
9� /D� R� ODV� YHQWDQDV� GH� ORV�PRGHORV�� HQ� ODV� TXH� VH� UHDOL]DQ� GLEXMRV� GH�PRGHORV� \� VH�

UHDOL]DQ� \� FRQWURODQ� ODV� VLPXODFLRQHV�� (VWDV� YHQWDQDV� DSDUHFHQ� FXDQGR� VH� DEUH� XQ�
PRGHOR�� SDUD� HOOR�� VH� SXHGHQ� XWLOL]DU� ORV� ERWRQHV� GH� OD� YHQWDQD� GH� OD� OLEUHUtD� GH�
6LPXOLQN��

�
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7RGRV� ORV� FRPSRQHQWHV� EiVLFRV� GH� 6LPXOLQN�� VH� SXHGHQ� HQFRQWUDU� HQ� VX� ELEOLRWHFD� GH�
FRPSRQHQWHV�� $� FRQWLQXDFLyQ� VH� GHVFULEH� ORV� FRPSRQHQWHV� EiVLFRV� GH� OD� ELEOLRWHFD� GH�
6LPXOLQN��
�
&RQWLQXRXV�� %ORTXH� TXH� SXHGH� VHU� UHSUHVHQWDGR� FRPR� XQD� IXQFLyQ� FRQWLQXD� GHO�
WLHPSR��
'HULYDWLYH��/D�VDOLGD�GHO�EORTXH�FRUUHVSRQGH�FRQ�OD�GHULYDGD�GH�OD�HQWUDGD��
,QWHJUDWRU�� /D� VDOLGD� GHO� EORTXH� FRUUHVSRQGH� FRQ� OD� LQWHJUDO� GH� OD� HQWUDGD�� /RV�
SDUiPHWURVGHO�EORTXH�SHUPLWHQ�FRQWURODU�HO�YDORU�LQLFLDO�GH�OD�VDOLGD��DVt�FRPR�OD�H[LVWHQFLD�
GH�OtPLWHV�VXSHULRUHV�H�LQIHULRUHV�HQ�OD�VDOLGD��
7UDQVIHU�)FQ��3HUPLWH�H[SUHVDU�XQD�IXQFLyQ�GH�WUDQVIHUHQFLD�PHGLDQWH�VX�H[SUHVLyQ�HQ�OD�
YDULDEOH�FRPSOHMD�V��6XV�SDUiPHWURV�VRQ�ORV�SROLQRPLRV�GHO�QXPHUDGRU�\�GHO�GHQRPLQDGRU�
GH�OD�IXQFLyQ��H[SUHVDGRV�FRQ�YDORUHV�ILOD��
7UDQVSRUW�'HOD\�� /D� VDOLGD� GHO� EORTXH� FRUUHVSRQGH� FRQ� OD� HQWUDGD� GHO�PLVPR� UHWUDVDGD�
XQD�FDQWLGDG�GH�WLHPSR��TXH�VH�ILMD�FRPR�SDUiPHWUR�HQ�HO�EORTXH��
=HUR�SROH�� )XQFLyQ� GH� WUDQVIHUHQFLD� H[SUHVDGD� HQ� IXQFLyQ� GH� JDQDQFLD� HQ� UpJLPHQ�
SHUPDQHQWH��\�OD�YLVXDOL]DFLyQ�GH�ORV�SRORV�\�FHURV�GHO�VLVWHPD��
�
0DWK��%ORTXHV�TXH�UHDOL]DQ�RSHUDFLRQHV�PDWHPiWLFDV�VREUH�ODV�HQWUDGDV��
$EV��&DOFXOD�HO�YDORU�DEVROXWR�GH�VX�HQWUDGD��
*DLQ��$SOLFD�XQD�JDQDQFLD�FRQVWDQWH�D�OD�HQWUDGD��
0DWK�)XQFWLRQ��(VWH�EORTXH�LQFOX\H�OD�PD\RU�SDUWH�GH�ODV�IXQFLRQHV�PDWHPiWLFDV�WtSLFDV��
FRQ�OD�H[FHSFLyQ�GH�ODV�IXQFLRQHV�WULJRQRPpWULFDV��
3URGXFW��&DOFXOD�HO�SURGXFWR�HVFDODU�GH�VXV�HQWUDGDV��8Q�SDUiPHWUR�GHO�EORTXH�SHUPLWH�
UHJXODU�HO�Q~PHUR�GH�HQWUDGDV�GHO�PLVPR��
6LQJ��&DOFXOD�HO�VLJQR�GH�OD�HQWUDGD����LQGLFD�SRVLWLYR�����QHJDWLYR�\���YDORU�QXOR��
6XP��&DOFXOD�OD�VXPD�GH�WRGDV�ODV�HQWUDGDV��\�VL�HVWDV�GHEHQ�VHU� LQYHUWLGDV�DQWHV�GH�OD�
VXPD��(MHPSOR��XQ�YDORU�SDUD�HO�SDUiPHWUR��������LQGLFDUtD�TXH�HO�EORTXH�WLHQH���HQWUDGDV��
\�OD�WHUFHUD�GH�HOODV�GHEH�VHU�LQYHUWLGD�DQWHV�GH�VXPDUVH��
7ULJRQRPHWULF� )XFWLRQ�� (Q� HVWH� EORTXH� VH� LQFOX\HQ� WRGDV� ODV� IXQFLRQHV� WULJRQRPpWULFDV�
WtSLFDV��
�
�
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1ROLQHDU��%ORTXH�QR�OLQHDO��
'HDG�=RQH��,QFOX\H�XQD�]RQD�PXHUWD�HQ�HO�VLVWHPD��FHQWUDGD�HQ�WRUQR�D�FHUR��(O�VLVWHPD�
QR�UHVSRQGH�DQWH�HVWRV�YDORUHV��/D�PDJQLWXG�GH�OD�]RQD�PXHUWD�SXHGH�VHU�PRGLILFDGD��\�
HFKD�DVLPpWULFD�SRU�PHGLR�GH�ORV�SDUiPHWURV�GHO�VLVWHPD��
5HOD\��/D�VDOLGD�SDVD�DO�HVWDGR�RQ ��FXDQGR� OD�HQWUDGD�VXSHUD�XQ�YDORU�XPEUDO��\�D�XQ�
HVWDGR�RII ��FXDQGR�FDH�SRU�GHEDMR�GHO�YDORU�XPEUDO�GLVWLQWR��(O�HVWDGR�LQLFLDO�HV�RII��
6DWXUDWLRQ�� /D� VHxDO� GH� VDOLGD� QR� VHEUHSDVD� XQ� YDORU� XPEUDO�� FRQILJXUDEOH� FRQ� ORV�
SDUiPHWURV�GHO�EORTXH��
6ZLWFK���8QD�HQWUDGD�GHO�VLVWHPD�SHUPLWH�HVFRJHU�FXDO�GH�ODV�HQWUDGDV�VH�SUHVHQWD�HQ�OD�
VDOLGD��
�
6LJQDO�	�6\VWHPV��0DQHMR�GH�VLVWHPDV�\�VHxDOHV��
6XEV\VWHPV�� 3HUPLWH� OD� UHDOL]DFLyQ� GH� VLVWHPDV� MHUiUTXLFRV��$O� DEULU� HO� VXEVLVWHPD�� QRV�
SHUPLWH� LQFOXLU� HQ� VX� LQWHULRU�� QXHYRV� EORTXHV� FRQVWUXFWLYRV�� H� LQFOXVR� DQLGDU� QXHYRV�
VXEVLVWHPDV��
,Q��� 3RU� GHIHFWR� XQ� VXEVLVWHPD� QR� FRQWLHQH� HQWUDGDV�� 3RU� FDGD� HQWUDGD� TXH� VH� GHVHH�
DxDGLU�VH�OH�GHEH�LQFOXLU�XQR�GH�HVWRV�EORTXHV��
2XW�� �3RU� GHIHFWR� XQ� VXEVLVWHPD� QR� FRQWLHQH� VDOLGDV�� SRU� FDGD� HQWUDGD� TXH� VH� GHVHH�
DxDGLU�VH�OH�GHEH�LQFOXLU�XQ�GH�HVWRV�EORTXHV��
0X[��3HUPLWH� OD� LQFOXVLyQ�GH�XQ�FRQMXQWR�GH�VHxDOHV�HQ�XQD�~QLFD� OtQHD�GH� WUDQVPLVLyQ�
�TXH�WUDQVPLWH�GDWRV�YHFWRULDOHV���3DUiPHWURV�Q~PHUR�GH�HQWUDGDV��DGPLWH�WDQWR�HQWUDGDV�
HVFDODUHV�FRPR�YHFWRULDOHV��
'HPX[�� SHUPLWH� OD�GHVFRPSRVLFLyQ�GH� ORV�GDWRV�SXHVWR�HQ� IRUPD�YHFWRULDO�HQ�XQD� OtQHD�
PHGLDQWH�XQ�PXOWLSOH[RU��3DUiPHWURV��Q~PHUR�GH�GH�VDOLGDV��
'DWD�VWRUH�PHPRU\��GHILQH�XQD�YDULDEOH�GHO�HQWRUQR�GH� WUDEDMR�TXH�VH�YD�KD�XVDU�FRPR�
OXJDU�GH�DOPDFHQDPLHQWR�GH�GDWRV�~WLO�SDU�HYLWDU� WHQHU�TXH�KDFHU�FRQH[LRQHV�FRPSOHMDV�
TXH�FRPSOLTXHQ�HO�GLDJUDPD�GH�EORTXHV�TXH�VH�HVWi�XVDQGR��
'DWD�6WRUHV�5HDG��OHH�HO�YDORU�DFWXDO�GH�XQD�YDULDEOH�GH�DOPDFHQDPLHQWR��TXH�GHEH�HVWDU�
SUHYLDPHQWH�GHILQLGD�PHGLDQWH�HO�EORTXH�'DWD�6WRUH�0HPRU\��
'DWD�6WRUH�:ULWH��&DPELD�HO� YDORU�DFWXDO� GH�XQD� YDULDEOH�GH�DOPDFHQDPLHQWR�TXH�GHEH�
HVWDU�SUHYLDPHQWH�GHILQLGD�PHGLDQWH�XQ�EORTXH�'DWD�6WRUH�0HPRU\��
6LQNV��6XPLGHURV�GH�VHxDOHV��
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'LVSOD\��5HSUHVHQWD�QXPpULFDPHQWH�HO�YDORU�GH�XQD�YDULDEOH��
6FRSH��5HSUHVHQWD�JUiILFDPHQWH�OD�HYROXFLyQ�HQ�HO�WLHPSR�GH�XQD�YDULDEOH��
7R�:RUNVSDFH�� *XDUGD� HO� YDORU� GH� OD� VHxDO� GH� XQD� YDULDEOH� GHO� HQWRUQR� GH� WUDEDMR� GHO�
0DWODE��6H�SXHGH�HVFRJHU�HO�QRPEUH�GH�OD�PLVPD��\�OLPLWDU�VX�WDPDxR��
7R�)LOH��*XDUGD�HQ�XQ�ILFKHUL�GH�WLSR���PDW��ORV�GDWRV�GH�OD�VHxDO�GH�HQWUDGD�DO�EORTXH��
6WRS�6LPXODWLRQ��'HWLHQH�OD�VLPXODFLyQ�VL�HO�YDORU�GH�OD�HQWUDGD�HV�GLVWLQWR�GH����
�
6RXUFHV�)XHQWHV�GH�6HxDOHV�
&KLUS�6LJQDO��*HQHUD�XQD�VHxDO�VHQRLGDO��PRGXODGD�HQ�IUHFXHQFLD��HQWUH�XQ�YDORU�LQLFLDO�\�
XQ�YDORU�ILQDO��
&ORFN��WLHPSR�TXH�VH�OHYD�GH�VLPXODFLyQ��
&RQVWDQW��3URSRUFLRQD�XQD�VHxDO�GH�YDORU�FRQVWDQWH��
)URP�:RUNVSDFH��3URSRUFLRQD�XQD�VHFXHQFLD�GH�GDWRV�WRPDGDV�GHO�HQWRUQR�GH�WUDEDMR�GHO�
0DWODE��/D�YDULDEOH�HOHJLGD�GHEH�FRQWHQHU�XQD�PDWUL]�LQGLFDQGR�ORV�YDORUHV�GH�OD�VHxDO��\�
ORV�LQVWDQWHV�HQ�ORV�TXH�OD�VHxDO�WRPD�HVWRV�YDORUHV��
)URP�)LOH��3URSRUFLRQDQ�GDWRV�WRPDGRV�GH�XQ�ILFKHUR���PDW��HQ�HO�TXH�GHEH�HVWDU�HO�YDORU�
GH�OD�YDULDEOH��MXQWR�D�ORV�LQVWDQWHV�GH�WLHPSR�HQ�TXH�WRPD�FDGD�YDORU��
3XOVH�*HQHUDWRU��*HQHUD�XQD�RQGD�FXDGUDGD��GH�OD�TXH�VH�SXHGH�FRQWURODU�OD�DPSOLWXG��HO�
SHULRGR�\�HO�WLHPSR�GH�GXW\��UHODFLyQ�HQWUH�HO�WLHPSR�TXH�OD�RQGD�WRPD�VX�YDORU�Pi[LPR�\�
HO�WLHPSR�HQ�TXH�WRPD�HO�YDORU�PtQLPR���
5DPS��*HQHUD�XQD�VHxDO�GH�WLSR�UDPSD��
5DQGRP�1XPEHU��*HQHUD�Q~PHURV�DOHDWRULRV�GLVWULEXLGRV�VHJ~Q�XQD�IXQFLyQ�QRUPDO��
6LJQDO� *HQHUDWRU�� 6LPXOD� XQ� JHQHUDGRU� GH� VHxDOHV� � HOHFWUyQLFR�� SHUPLWLHQGR� JHQHUDU�
RQGDV�GLHQWHV�GH�VLHUUD��RQGDV�FXDGUDGDV�\�VHQRLGDOHV��
6LQH�:DYH��*HQHUDGRU�GH�RQGDV�VHQRLGDOHV��
6WHS��*HQHUD�XQD�VHxDO�GH�WLSR�HVFDOyQ��
8QLIRUP� 5DQGRP� 1XPEHU�� *HQHUD� Q~PHURV� DOHDWRULRV� GLVWULEXLGRV� VHJ~Q� XQD� IXQFLyQ�
XQLIRUPH��
�
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&UHDFLyQ�GH�XQ�PRGHOR��
3DUD� VLPXODU� XQ� VLVWHPD�� VH� GHEHQ� LQVHUWDU� HQ� ODV� YHQWDQDV� GH� VLPXODFLyQ� ORV� GLVWLQWRV�
FRPSRQHQWHV�FRQ� ORV�TXH�VH�YD�D�FRQVWUXLU�HO�PRGHOR��6(�SXHGHQ�VHJXLU� ORV�VLJXLHQWHV�
SDVRV��
�

��� &UHDU�XQ�QXHYR�PRGHOR��3DUD�DEULU�XQD�YHQWDQD�GH�VLPXODFLyQ�VH�GHEH�SXOVDU�HO�ERWyQ�
�QXHYR�PRGHOR���

��� %XVFDU�XQ�EORTXH��6H�SXHGH�EXVFDU�XQ�EORTXH�H[SDQGLHQGR�HO�iUERO�GH�OD�ELEOLRWHFD�R�
EXVFDQGR�GLUHFWDPHQWH�SRU�VX�QRPEUH�HQ� OD�YHQWDQD�GH�E~VTXHGD��(Q�HVWH�FDVR��VL�
KD\�PiV� GH� XQ� EORTXH� TXH� SXHGD� FRUUHVSRQGHU� D� HVH� QRPEUH�� LUiQ� DSDUHFLHQGR� D�
PHGLGD�TXH�VH�SXOVD�OD�WHFOD��HQWHU���

��� 6LWXDU�XQ�EORTXH��3DUD�VLWXDU�D�XQ�EORTXH��VH�PDQWLHQH�SXOVDGR�HO�ERWyQ�L]TXLHUGR�GHO�
UDWyQ� VREUH� HO� LFRQR� HQ� IRUPD� GH� URPER� TXH� KD\� MXQWR� DO� QRPEUH� GHO� EORTXH� \� VH�
DUUDVWUD�KDFLD�OD�SRVLFLyQ�GHVHDGD�HQ�OD�YHQWDQD�GH�VLPXODFLyQ��

��� &RQHFWDU�EORTXHV��(Q�FDGD�EORTXH��ORV�SXQWRV�GH�VDOLGD�DSDUHFHQ�LQGLFDGRV�PHGLDQWH�
XQD� IOHFKD� VDOLHQWH� GHO� EORTXH� �_!��� PLHQWUDV� TXH� ORV� SXHUWRV� GH� HQWUDGD� GH� FDGD�
EORTXH�VH�LQGLFDQ�FRQ�XQD�IOHFKD�HQWUDQWH�DO�PLVPR��!_���6H�FRQHFWD�OD�HQWUDGD�GH�XQ�
EORTXH�D�OD�VDOLGD�GHO�RWUR��PDQWHQLHQGR�SXOVDGR�HO�ERWyQ�L]TXLHUGR�GHO�UDWyQ�PLHQWUDV�
VH�DUUDVWUD�GHVGH�HO�VtPEROR�GH�HQWUDGD�GH�XQR�GH�ORV�EORTXHV�KDFLD�HO�GH�VDOLGD�GH�
RWUR�R�YLFHYHUVD��

��� &UHDU�XQD�ELIXUFDFLyQ��6L�VH�GHVHD�OOHYDU�OD�VDOLGD�GH�XQ�EORTXH�D�OD�HQWUDGD�GH�PDV�GH�
XQR�VH�QHFHVLWD�FUHDU�XQD�ELIXUFDFLyQ�HQ�OD�FRQH[LyQ��3DUD�KDFHUOR��VH�DUUDVWUD�FRQ�HO�



$3(1',&(�,,�

� ���

UDWyQ�GHVGH�OD�HQWUDGD�GHO�QXHYR�EORTXH�D�FRQHFWDU�KDVWD�OD�OtQHD�GH�OD�FRQH[LyQ�TXH�
VH�YD�D�ELIXUFDU��

��� 0RGLILFDU�ORV�EORTXHV��6H�SXHGHQ�URWDU�R�DSOLFDU�VLPHWUtDV�D�ORV�EORTXHV�XVDGRV��VHJ~Q�
FRQYHQJD� OD� FRORFDFLyQ� GH� HQWUDGDV�VDOLGDV� SDUD� HO� HVTXHPD� TXH� VH� HVWp� UHDOL]DGR�
SXOVDQGR� VREUH� pO� ERWyQ� GHUHFKR� GHO� UDWyQ� \� XWLOL]DQGR� ORV� PHQ~V� GHVSOHJDEOHV� R�
PHGLDQWH� OD�RSFLyQ� �)RUPDU��GHO�PHQ~�SULQFLSDO� ��)RUPDW�)OLS�%ORFN��� �)RUPDW�5RWDWH�
%ORFN���HWF���7DPELpQ�PHGLDQWH�ORV�PHQ~V�R�KDFLHQGR�GREOH�FOLFN�VREUH�HO�EORTXH��VH�
SXHGHQ�PRGLILFDU�VXV�SDUiPHWURV��

��� ,QVHUFLyQ� GH� WH[WRV�� 6H� SXHGH� LQFOXLU� XQ� WH[WR� DFODUDWRULR� R� LQIRUPDWLYR� HQ� FXDOTXLHU�
SDUWH� GH� OD� YHQWDQD�GHO�PRGHOR�� KDFLHQGR�GREOH� FOLFN� HQ� OD� ]RQD� OLEUH� \� HVFULELHQGR�
GLUHFWDPHQWH�HO�WH[WR��

�
7DPELpQ� VH� SXHGHQ� FDPELDU� ORV� QRPEUHV� \� SRVLFLRQHV�GH� ORV� EORTXHV�TXH� VH� HPSOHHQ�
SDUD� OD� VLPXODFLyQ� DQWHV� R� GHVSXpV� GH� FRQHFWDUORV�� $VLPLVPR� ORV� HQODFHV� GH� ODV�
FRQH[LRQHV� SXHGHQ�PRYHUVH� R�PRGLILFDUVH� SDUD� HOLPLQDU� FXDOTXLHU� HOHPHQWR� EDVWD� FRQ�
VHOHFFLRQDUOR�FRQ�XQ�FOLFN�\�HOLPLQDUOR�FRQ�OD�WHFOD��VXS���R��GHOHWH���R�XWLOL]DU�DOJXQRV�GH�
ORV�PHQ~V��
&RQYLHQH�JXDUGDU���)LOH�6DYH�DV���SHULyGLFDPHQWH�HO�PRGHOR��LQFOXVR�DQWHV�GH�WHUPLQDUOR��
SDUD�HYLWDU�SHUGHU�HO�WUDEDMR�UHDOL]DGR��
8Q� HMHPSOR� WULYLDO� LQFOXLUtD� OD� VHOHFFLyQ� GH� GRV� FRPSRQHQWHV��
�6LPXOLQN�6RXUFHV�6LQH:DYH�� \� �VLPXOLQN�/LQNV�6FRSH�� GH� OD� YHQWDQD� �6LPXOLQN� /LEUDU\�
%URZVHU���\�HO�DUUDVWUH�GH� ORV�PLVPRV�KDVWD�OD�YHQWDQD�GH�GLEXMR��(Q�HO�FDVR�GH�QXHVWUR�
HMHPSOR�EiVLFR��SDUD�FRQHFWDU�HO�JHQHUDGRU�GH�VHxDOHV�\�HO�RVFLORVFRSLR��VLPSOHPHQWH�VH�
GHEH� VLWXDU� HO� UDWyQ� VREUH� HO� SXQWR� GH� VDOLGD� GHO� JHQHUDGRU�� SXOVDU� HO� ERWyQ� L]TXLHUGR��
DUUDVWUDU�HO�UDWyQ�KDVWD�HO�SXQWR�GH�HQWUDGD�GHO�RVFLORVFRSLR�\�VROWDU�HO�ERWyQ�GHO�UDWyQ��
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&RQWURO�GH�OD�VLPXODFLyQ�\�YLVXDOL]DFLyQ�GH�UHVXOWDGRV��
�
$QWHV� GH� SRGHU� HMHFXWDU� OD� VLPXODFLyQ�� HV� QHFHVDULR� VHOHFFLRQDU� ORV� SDUiPHWURV�
DSURSLDGRV� SDUD� OD� PLVPD� ����� 'HVGH� HO� PHQ~�� �6LPXODWLRQ�3DUDPHWUHV��� VH� SXHGH�
GHVSOHJDU�XQ�FXDGUR�GH�GLDORJR��HQ�HO�TXH�VH�FRQWURODQ�SDUiPHWURV�GH� OD�VLPXODFLyQ�GH�
HQWUH�ORV�FXDOHV�HO�TXH�VH�PRGLILFD�PiV�KDELWXDOPHQWH�HV�HO�WLHPSR�ILQDO�GH�OD�VLPXODFLyQ��
�2WURV� SDUiPHWURV� DFFHVLEOHV� VRQ� HO� WLHPSR� GH� LQLFLR� GH� OD� VLPXODFLyQ�� HO� PpWRGR�
PDWHPiWLFR� TXH� VH� HPSOHDUi� SDUD� OOHYDUOD� D� FDER�� R� ODV� YDULDEOHV� TXH� VH�
WRPDUiQ�JXDUGDUiQ�GH�HQ�HO�HVSDFLR�GH�WUDEDMR���/D�VLPXODFLyQ�VH�SXHGH�SRQHU�HQ�PDUFKD�
R�GHWHQHU�PHGLDQWH�HO�PHQ~�DQWHULRU�R�ORV�ERWRQHV�GH�OD�YHQWDQD������
�
3DUD�YLVXDOL]DU�ORV�UHVXOWDGRV�GH�OD�PLVPD�VRQ�PX\�~WLOHV�ORV�EORTXHV�TXH�VH�HQFXHQWUDQ�
HQ� HO� JUXSR� �6LQNV�� GH� OD� ELEOLRWHFD� GH�6LPXOLQN��'H� HQWUH� HOORV�� TXL]i� HO�PiV� ~WLO� HV� HO�
EORTXH� �6FRSH�� TXH� VLPXOD� HO� FRPSRUWDPLHQWR� GH� XQ� RVFLORVFRSLR�� 7UDV� UHDOL]DU� XQD�
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VLPXODFLyQ�VH�SXHGHQ�YHU�ORV�UHVXOWDGRV�TXH�KD�UHJLVWUDGR�KDFLHQGR�XQ�GREOH�FOLFN�VREUH�
pO������3DUD�YHU�FRUUHFWDPHQWH�ORV�UHVXOWDGRV�VH�XWLOL]DQ�ORV�FRQWUROHV�GH�]RRP������VLHQGR�
FRQYHQLHQWH� SXOVDU� VLHPSUH� WUDV� XQD� VLPXODFLyQ� HO� ERWyQ� GH� DXWRHVFDOD� �HO� GH� ORV�
ELQRFXODUHV�� SDUD� YHU� HO� WRWDO� GH� ORV� GDWRV� UHJLVWUDGRV�� ORV� RWURV� WUHV� ERWRQHV� GH� ]RRP�
SHUPLWHQ�UHVSHFWLYDPHQWH�DPSOLDU�XQ�iUHD�VHxDODGD�FRQ�DUUDVWUH�GHO�UDWyQ��DPSOLDU�HO�HMH�
�;��GH�OD�PLVPD�PDQHUD�R�DPSOLDU�HO�HMH��<���
�
(O�EORTXH��6FRSH��WLHQH�XQD�VHULH�GH�SURSLHGDGHV�D�ODV�TXH�VH�DFFHGH�D�WUDYpV�GHO�ERWyQ�
FRUUHVSRQGLHQWH�GH�OD�YHQWDQD��6FRSH�������'RV�GH�ODV�PiV�~WLOHV�VRQ�OD�TXH�SHUPLWH�HOHJLU�
HO�Q~PHUR�GH�HQWUDGDV�TXH�VH�GHVHDQ�SDUD�HO�RVFLORVFRSLR������1XPEHU�RI�D[HV���TXH�VHUi�
WDPELpQ� HO� Q~PHUR� GH� JUiILFRV� TXH� UHSUHVHQWDUi�� \� OD� TXH� GHWHUPLQD� VL� HO� RVFLORVFRSLR�
DOPDFHQD�WRGRV�ORV�GDWRV�GH�OD�VLPXODFLyQ�R�VyOR�ORV�~OWLPRV�REWHQLGRV������/LPLWV�URZV�WR�
ODVW���5HVSHFWR�D�HVWH�~OWLPR�FRQWURO��HV�FRQYHQLHQWH�HOLPLQDU�OD�PDUFD��♦��GHO�FXDGULOiWHUR�
EODQFR� SDUD� TXH� HO� RVFLORVFRSLR� PDQWHQJD� WRGRV� ORV� GDWRV� UHJLVWUDGRV� GXUDQWH� OD�
VLPXODFLyQ�FRPSOHWD��
�
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6L�VH�GHVHD�YLVXDOL]DU�PiV�GH�XQD�VHxDO�HQ�XQ�RVFLORVFRSLR��H[LVWHQ�GRV�SRVLELOLGDGHV��
$�� $XPHQWDU�HO�Q~PHUR�GH�HQWUDGDV�GHO�RVFLORVFRSLR�FRPR�VH�FRPHQWy�DQWHULRUPHQWH��
%�� %��8WLOL]DU�XQ�EORTXH��0X[��SDUD�TXH�DPEDV�VHxDOHV�DSDUH]FDQ�HQ�HO�PLVPR�JUiILFR��


