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8QR� GH� ODV� SDUWLFXODULGDGHV� GH� ORV� VLVWHPDV� GLJLWDOHV� HV� TXH� HQ� OD� GHWHFFLyQ�SDUWLFLSDQ� XQ� Q~PHUR� ILQLWR� � GH� � IRUPDV� � FRQRFLGDV� \� TXH� SXHGHQ� VHU� UHFXSHUDGDV��PLHQWUDV� TXH� HQ� ORV� VLVWHPDV� DQDOyJLFRV� DFW~DQ� XQ� Q~PHUR� LQILQLWR� GH� PHQVDMHV� FRQ�IRUPDV�GH�RQGDV�GHVFRQRFLGDV�
/D� SRVLELOLGDG� GH� DOPDFHQDU� ODV� IRUPDV� GH� RQGD� FRPR� UHIHUHQFLD� \� HO�FRQRFLPLHQWR�GH�OD�SUREDELOLGDG�GH�HUURU��SHUPLWH�OOHJDU�D�GLYHUVDV�WpFQLFDV�GH GHWHFFLyQ�KDVWD�FRQ�SUHGLFFLyQ�
'HEH�WHQHUVH�HQ�FXHQWD�TXH�OD�GHWHFFLyQ�GH�VHxDOHV�GLJLWDOHV��VH�OD�SXHGH�GHILQLU�FRPR�OD�WpFQLFD�GH�GHWHUPLQDU�FXiO�GH�ODV�IRUPDV�GH�RQGD�DOPDFHQDGDV�HV�OD�VHxDO�TXH�HVWD�UHFLELHQGR��(VWR�VLJQLILFD�TXH�XQD�YHV�WRPDGD�OD�GHFLVLyQ�VH�UHFXSHUD�H[DFWDPHQWH�OD�IRUPD�GH�RQGD��PiV�DOOi�GHO�UXLGR�TXH�HVWD�WHQJD���3DUD�OR�FXDO�VH�SXHGH�GHFLU�TXH�HO�UXLGR�GHO�FDQDO�QR�LQIOX\H��SHUR�OR�TXH�RFXUUH�HV�TXH�JHQHUD�HUURUHV�HQ�OD�GHFLVLyQ�
(O� UXLGR� HQ� HO� FDQDO� GH� FRPXQLFDFLyQ� HV� DGLWLYR�� OR� TXH� LPSOLFD� TXH� OD� VHxDO�WHQGUi� XQD� YDULDFLyQ� HQ� VX� DPSOLWXG� OR� TXH� JHQHUDUi� HUURU� HQ� OD�GHFLVLyQ��(VWR�SRGUtD�HOLPLQDUVH�VLPSOHPHQWH� OLPLWDQGR�OD�DPSOLWXG�GH�OD�VHxDO��3HUR�HQ�UHDOLGDG�HO�UXLGR�HV�XQD�VHxDO�DOHDWRULD�FRQ�FXDOTXLHU�IDVH�HQ�FXDOTXLHU�PRPHQWR�OR�TXH�LPSOLFD�TXH�WDQWR�OD�DPSOLWXG�FRPR�OD�IDVH�GH�OD�VHxDO�TXH�VH�WUDQVPLWH��HVWiQ�YDULDQGR��
(Q�JHQHUDO�HO�UXLGR�VH�OR�UHSUHVHQWD�FRPR�XQ�YHFWRU�TXH�VH�VXPD�D�OD�VHxDO�FRQ�FXDOTXLHU�IDVH�OR�TXH�JHQHUD�TXH�OD�SRUWDGRUD�UHVXOWDQWH�WLHQH�DPSOLWXG \�IDVH�YDULDEOH���(VWR� GLILFXOWD� ODV� GHFLVLRQHV� SXHVWR� TXH� ORV� VLVWHPDV� GLJLWDOHV�� OD� LQIRUPDFLyQ� VH�WUDQVPLWH�HQ�OD�DPSOLWXG��OD�IUHFXHQFLD��R�HQ�OD�IDVH�GH�OD�SRUWDGRUD�\�HQ�ORV�PXOWLQLYHO�VH�WUDQVPLWH�FRQ�YDULDV�DPSOLWXGHV��YDULDV�IDVHV�R�FRQ�XQD�FRPELQDFLyQ�GH�DPEDV�
&RPR� HO� UXLGR� DIHFWD� WDQWR� D� OD� DPSOLWXG� FRPR� D� OD� IDVH� GH� OD� SRUWDGRUD�PRGXODGD�GLJLWDOPHQWH��VH�FRPHWHQ�HUURUHV�HQ�OD�WRPD�GH�GHFLVLyQ�SDUD�OD�UHFXSHUDFLyQ�GH�OD�VHxDO�RULJLQDO�
(Q� HVWH� FDStWXOR� VH� SUHVHQWDUi� XQ�PRGHOR� GHO� UXLGR� HQ� XQ� FDQDO� TXH� DIHFWD� OD�DPSOLWXG�\�OD�IDVH�GH�OD�VHxDO��3DUD�OXHJR�GHVDUUROODU�XQ�ILOWUR�TXH�VHD�FDSD]�GH�UHFXSHUD�OD� VHxDO� HQ� SUHVHQFLD� GH� UXLGR� FRQ� HO�PHQRU� HUURU�SRVLEOH�\�SRU�~OWLPR� VH�GLVFXWLUi� OD�SUREDELOLGDG�GH�HUURU�SDUD�ORV�VLVWHPDV�GH�FRPXQLFDFLyQ�GLJLWDO�
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����0RGHODGR�GHO�UXLGR�SDVDEDQGD�
(O� UXLGR� TXHGD� DFRWDGR� HQ� EDQGD� VHJ~Q� HO� DQFKR� GH� EDQGD� GHO� FDQDO� \� VX�FRPSRUWDPLHQWR� HV� WDO� TXH� VH� FRPSRUWD� FRPR� XQ� YHFWRU� TXH� DO� VXPDUVH� D� OD� VHxDO� OH�FDPELD�VX�DPSOLWXG�\�VX�IDVH�
'H� WDO�PDQHUD�TXH�GHPRVWUDUHPRV�TXH� VH� OR�SXHGH� UHSUHVHQWDU�FRPR�XQD�VHxDO�TXH�WLHQH�GRV�FRPSRQHQWHV�XQD�IDVH�\�RWUD�HQ�FXDGUDWXUD�

���������� W6HQWQW&RVWQWQ FVFF ZZ � �������
(O�UXLGR�DO�SDVDU�SRU�HO�FDQDO��TXHGD�DFRWDGR�HQ�HO�DQFKR�GH�EDQGD�GH�HVWH��SRU�OR�FXDO� VH�GLFH�TXH�HO�FDQDO�VH�FRPSRUWD�FRPR�XQ�ILOWUR�SDVD�EDQGD���&RPHQ]DUHPRV�SRU�GHPRVWUDU�TXH� HO� VLJXLHQWH� DUUHJOR�GH� OD� ILJ�����TXH� OR�GHVLJQDUHPRV�FRPR� ��ZF+ �� VH�FRPSRUWD�FRPR�XQ� ILOWUR�SDVD�EDQGD� LGHDO�\� OXHJR�DQDOL]DUHPRV�HO�PLVPR�FRQ�UXLGR�\�TXHGDUi�GHPRVWUDGD�������

��� Z+ �� UHSUHVHQWD� OD� IXQFLyQFRUWH� HQ� PZ �� WDO� FRPR� VH�YH� HQ� OD� ILWLHPSR�

� 6L�ELHQ�HV�FLHUWR�HO�FDQDO�VH�FRPSRUWD�FRPR�XQUROO�RII�DGHFXDGR�TXH�OR�PRGHOH��WDQ�FHUFD�FRPR�V
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2SHUDQGR�OD�RWUD�UDPD�HV�OD�PLVPD�H[SUHVLyQ�SHUR�PXOWLSOLFDQGR�VHQRV�> @������������ WZWZWZWZW ���� � W&RVW&RVWKW6HQ6HQWK FFRFFR �������
6XPDQGR�������\�������

������� WZW �� W&RVWK FR �������
8Q�ILOWUR�SDVD�EDQGD�LGHDO�VH�OR�PRGHOD�FRPR�XQ�SDVD�EDMR�LGHDO�FRQYROXFLRQDGR�HQ�IUHFXHQFLD�FRQ�XQD�SRUWDGRUD��ILJ����
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3DUD� OD� ILJ�� ��� SRGHPRV� H[SUHVDU� HO� ILOWUR� FRPR� VX� UHVSXHVWD� DO� LPSXOVR�PXOWLSOLFDGD�SRU�OD�SRUWDGRUD�
W&RVWK FZ����� � �������

/D�UHVSXHVWD�SDUD�XQ�LPSXOVR�GHVSOD]DGR�VHUi�
������� � WZW �� W&RVWK F �������

/D��������TXH�UHSUHVHQWD�HO�PRGHODGR�GH�XQ�ILOWUR�SDVD�EDQGD��HV�LJXDO�D�OD��������OR�TXH�LPSOLFD�TXH�HO�DUUHJOR�GH�OD�ILJ�����UHSUHVHQWD�XQ�ILOWUR�SDVD�EDQGD��$QDOLFHPRV�OD�UHVSXHVWD�GH�HVH�SDVDEDQGD�VL�LQJUHVDPRV�XQ�UXLGR�Q�W��
3DUD�OD�SULPHUD�UDPD�GHVLJQDPRV�FRPR� ��WQF D�OD��VDOLGD�GHO�ILOWUR�SDVD�EDMR

WZ FF &RVWQWQ �����  �������
/D�VDOLGD�OXHJR�GHO�VHJXQGR�PRGXODGRU�VHUi�

W&RVWQ FF Z��� ��������
'HVLJQDQGR� FRQ� ��WQV OD� VDOLGD� GHO� ILOWUR� SDVD� EDMR� GH� OD� RWUD� UDPD�� OXHJR� GHO�VHJXQGR�PRGXODGRU�GH�HVD�UDPD�VH�REWLHQH�FRPR�VDOLGD�

W6HQWQ FV Z��� ��������
/D� VDOLGD� ILQDO� UHVXOWD� GH� OD� VXPD� GH� DPEDV� UDPDV� ������� \� ������� \� HO� UXLGR�TXHGD�HQWRQFHV�UHSUHVHQWDGR�SRU�

���������� W6HQWQW&RVWQWQ FVFF ZZ � ��������
4XHGD HQWRQFHV� GHPRVWUDGD� OD� ������ \� HV� LPSRUWDQWH� DQDOL]DU� TXH� HVWDV� GRV�VHxDOHV� DOHDWRULDV�� PDQWLHQHQ� VX� UHODFLyQ� GH� FXDGUDWXUD� SHUR� VH� VXPDQ� GH� PDQHUD�DOHDWRULD��VREUH�OD�DPSOLWXG�GH�OD�VHxDO��OR�TXH�YDULDUi�WDQWR�OD�DPSOLWXG�FRPR�OD�IDVH�GH�OD�SRUWDGRUD�PRGXODGD��

����(O�ILOWUR�ySWLPR
<D�VH�KHPRV�GLFKR�TXH�HQ� � ORV�VLVWHPDV�GLJLWDOHV�HO�SURFHVR�GH�OD�GHWHFFLyQ�HV�DOJR�PHQRV� FRPSOLFDGR� TXH� ORV� VLVWHPDV� FRQWLQXRV�� SXHVWR� TXH� OD� UHFXSHUDFLyQ� GH� OD�VHxDO� GHEH� WRPDU� FRPR� GHFLVLyQ� GH� HQWUH� ODV� GLYHUVDV� IRUPDV DOPDFHQDGDV� FXDO� HV� OD�VHxDO�
6L�ELHQ�HV�FLHUWR�TXH�XQD�YHV�WRPDGD�OD�GHFLVLyQ��OD�VHxDO�UHFXSHUDGD�TXHGD�VLQ��UXLGR��OD�SUHVHQFLD�GHO�UXLGR�DIHFWDUi�HQ�OD�WRPD�GH�GHFLVLRQHV�GH�OD�UHFXSHUDFLyQ�GH�OD�VHxDO�
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3RU�HMHPSOR�VL�HQ�XQ�GHWHUPLQDGR�PRPHQWR�HO�UXLGR�HV�PX\�JUDQGH�OD�GHFLVLyQ�SRGUi� DFHSWDU� XQ� XQR� FRPR� YDORU� \� HQ� UHDOLGDG� HUD� XQ� FHUR�� 3RGHPRV� GHFLU� TXH� HVWH�SUREOHPD�VLJQLILFD�XQ�HVWXGLR�GH�OD�SUREDELOLGDG�GH�HUURU�TXH�RFXUUH�FXDQGR�VH�GHWHFWD�XQD�VHxDO�
$QDOL]DUHPRV�HVWD�SUREOHPiWLFD�SDUD�VHxDOHV ELQDULDV��HV�GHFLU�OD�TXH�HPSOHD�GRV�VtPERORV�SRU�VHU�OD�PiV�WtSLFD�
(Q� XQ� VLVWHPD� ELQDULR�� VH� GHEH� GHFLGLU� FXDO� GH� ORV� GRV� VtPERORV� HVWDPRV�UHFLELHQGR�� HQ� UHDOLGDG� QR� LQWHUHVD� OD� IRUPD� GH� OR� TXH� YLHQH�� SXHVWR� TXH� SRGHPRV�UHJHQHUDUORV�� 3HUR� OR� LPSRUWDQWH� HV� GHFLU� FXDO� HV� HO� VtPEROR�� 'H� WDO� PDQHUD� TXH� XQ�VLVWHPD� GH� GHWHFFLyQ� ySWLPR� VHUi� DTXHO� TXH� GHWHUPLQH� FRQ� OD�PHQRU� SUREDELOLGDG� GH�HUURU�VL�OD�VHxDO�HVWD�R�QR�SUHVHQWH�
6XSRQJDPRV�TXH�ODV�VHxDOHV�ELQDULDV�GXUDQ�7�VHJXQGRV��WDQWR�ORV�XQRV�FRPR�ORV�FHURV��1HFHVLWDPRV�XQ�GLVSRVLWLYR�TXH�VHD�FDSD]�GH�DQDOL]DU�OD�VHxDO�FDGD�7�VHJXQGRV�\�GHWHUPLQDU� VL� � HVWi� R� QR SUHVHQWH�� (O� GHWHFWRU� ySWLPR� VHUi� HO� TXH� WHQJD� OD� PHQRU�SUREDELOLGDG�GH�HUURU�DO�UHDOL]DU�VX�GHFLVLyQ�
3DUD�IDFLOLWDU�HVWH�FRQFHSWR�OR�TXH�VH�KDFH HV�SDVDU�OD�VHxDO�SRU�XQ�ILOWUR�TXH�VHD�FDSD]�GH�DFHQWXDU�OD�VHxDO�V�W��\�HOLPLQDU�DO�PLVPR�WLHPSR�HO�UXLGR�Q�W���'H�WDO�PDQHUD�TXH� OD�GHFLVLyQ�GHO� ILOWUR�VHUi� WRPDGD�HQ�HO�PRPHQWR�HQ�TXH� OD�VHxDO�VHD�OD�Pi[LPD�\�HOLPLQH�HO�UXLGR��SURGXFLHQGR�XQD�QRWDEOH�GLIHUHQFLD�HQWUH�OD�VHxDO�\�HO�UXLGR��(QWRQFHV�HO� PRPHQWR� GH� OD� GHFLVLyQ� VHUi� PX\� LPSRUWDQWH�� SXHVWR� TXH� FXDQGR� OD� VHxDO� HVWHSUHVHQWH�OD�DPSOLWXG�VHUi�PX\�JUDQGH�\�PX\�SHTXHxD�VL�QR�HVWi�SUHVHQWH�
8Q�ILOWUR�FDSD]�GH�HVWR�GHEHUi�DFWXDU�HQ�HO�PRPHQWR�DGHFXDGR�\�FRQ�XQD�IXQFLyQ�GH�WUDQVIHUHQFLD�TXH�RSWLPLFH�HVWD�UHODFLyQ�VHxDO�UXLGR��$�HIHFWRV�GH�WUDEDMDU�FRQ�ULJRU�WpFQLFR��OR�TXH�VH�RSWLPL]D�VHUi�HO�FXDGUDGR�GH�OD�DPSOLWXG�GH�OD�VHxDO�\�HO�FXDGUDGR�GH�OD�DPSOLWXG�GHO�UXLGR��
(VWR�QRV�OOHYD�D�SUHJXQWDUQRV FXiO�GHEHUi�VHU�OD�IXQFLyQ�GH�WUDQVIHUHQFLD�GH�HVWH�ILOWUR�\�HQ�TXH�PRPHQWR�GHEHUi�VHU�HO�LQVWDQWH�GH�GHFLVLyQ��VLWXDFLyQ�TXH�DQDOL]DUHPRV�D�FRQWLQXDFLyQ�
3DUD� VHU� UHSUHVHQWDWLYR� HO� SUREOHPD� VH� SXHGH� YLVXDOL]DU� HQ� DO� ILJ�� ��� GRQGH�LQJUHVD�XQD�VHxDO�FRQ�UXLGR�\�D�OD�VDOLGD�WHQHPRV�OD�UHODFLyQ�VHxDO�UXLGR�RSWLPL]DGD�

V�W����Q�W���������������������������������������������� ���� �� WQWV �
ILJ���(O� REMHWLYR� VHUi� HQFRQWUDU� OD� IXQFLyQ� GH� WUDQVIHUHQFLD� TXH� RSWLPH� OD� UHODFLyQ�VHxDO�UXLGR�GH�VDOLGD�H[SUHVDGD�SRU�VXV�FXDGUDGRV�

� 'HEH�WHQHUVH�H�FXHQWD�TXH�VH�WUDWD�GHO�YDORU�FXDGUiWLFR�PHGLR�GHO�UXLGR�

��Z+
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7RPDQGR� ��Z6 FRPR�OD�WUDQVIRUPDGD�GH�OD�VHxDO�GH�HQWUDGD�\� ��Z+ ��FRPR�OD�IXQFLyQ�GH�WUDQVIHUHQFLD�GHO�ILOWUR�ySWLPR��OD�VHxDO�GH�VDOLGD�HQ�HO�WLHPSR�VHUi�> @ ZZZSZZ Z GH+6+6WV WM³ff��  �� ������������� �� �������
$O� VHU� OD� H[SUHVLyQ� LQGHSHQGLHQWH� GH� W�� VH� OD� SXHGH� DQDOL]DU� HQ� HO� LQVWDQWH� GH�GHFLVLyQ� PW VLPSOHPHQWH�UHHPSOD]DQGR�HO�YDORU�HQ�OD������

> @ ZZZSZZ Z GH+6+6WV WMP ³ff��  �� ������������� �� �������
3RU�OR�H[SUHVDGR�HQ�OD��������HO��YDORU�FXDGUiWLFR�PHGLR�GHO�UXLGR�GH�VDOLGD�VH�OR�H[SUHVD� HQ� IXQFLyQ� GHO� HVSHFWUR� GH� SRWHQFLD� GH� UXLGR� GH� HQWUDGD� \� GH� OD� IXQFLyQ� GH�WUDQVIHUHQFLD�GHO�ILOWUR�FRPR�

ZZZS G+6WQ Q ��� ��������� ³ff� �������
6XSRQLHQGR� UXLGR� EODQFR� FRQ� GHQVLGDG� HVSHFWUDO� FRQVWDQWH� VHJ~Q� ������ \�UHHPSOD]DQGR�HQ�HO�WLHPSR�GH�GHFLVLyQ� PW VH�SXHGH�H[SUHVDU�OD�������FRPR�
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f
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$KRUD�ELHQ�SDUD�FRPSOHWDU�HO�DQiOLVLV�GH�OD��������XWLOL]DUHPRV�OD�GHVLJXDOGDG�GH�6FKZDUW]�� TXH� HVWDEOHFH� TXH� VL� ��� Z) \� ��� Z) �� VRQ� IXQFLRQHV� FRPSOHMDV�� VH� FXPSOH�TXH��

³ ³³ f
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f
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� 3RU�OD�GHPRVWUDFLyQ�FRQVXOWDU�7UDQVPLVLyQ�GH�LQIRUPDFLyQ�PRGXODFLyQ�\� UXLGR GH�0LVKD�6FKZDUW]�
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(VWD�GHVLJXDOGDG�VH�FXPSOH�VROR�VL�
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6LHQGR� N� XQD FRQVWDQWH� DUELWUDULD� \� FRQVLGHUDQGR� ODV� WUDQVIRUPDGDV� GH� OD�VLJXLHQWH�PDQHUD�
����� ZZ +)  \���� PWMH6) ZZZ ������  �������

'H�WDO�PDQHUD�TXH�UHHPSOD]DQGR�HQ�OD�������OD��������VH�SXHGH�H[SUHVDU
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P
P ³ff�d ���

�� ����� �� ��������
6LHQGR�OD�LJXDOGDG�HO�YDORU�Pi[LPR

ZZSK G6WQ WV PD[P
P ³ff� ���

�� ����� �� ��������
3DUD�TXH�HVWD�LJXDOGDG�VHD�YiOLGD��VH�GHEH�FXPSOLU��������OR�TXH�LPSOLFD�TXH

PWMH6N+ ZZZ ������ � ��������
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