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)LJXUD�������D��,PDJHQ�RULJLQDO��E��(IHFWR�GH�ERUGHV�GHVSXpV�GH�DSOLFDU�OD�':7�\UHVWDXUDU�FRQ�,':7� ��)LJXUD�������5HVSXHVWD�HQ�IUHFXHQFLD�GHO�ILOWUR�GH�DQiOLVLV�'DXE��� ��)LJXUD�������,PDJHQ�SURFHVDGD�FRQ�ILOWURV�WLSR�'DXE��� ��)LJXUD�������1~PHUR�GH�ELWV�QHFHVDULRV��D�OD�VDOLGD�GH�FDGD�XQD�GH�ODV�HWDSDV�GHILOWUDGR� ��)LJXUD�������1~PHUR�GH�ELWV�QHFHVDULRV��D�OD�VDOLGD�GH�FDGD�XQD�GH�ODV�HWDSDV�GHILOWUDGR� ��)LJXUD�������,PDJHQ�SURFHVDGD�FRQ�ILOWURV�WLSR�'DXE���PRGLILFDGR� ��)LJXUD�������5HVSXHVWD�HQ�IUHFXHQFLD�GHO�ILOWUR�GH�DQiOLVLV�&')����� ��)LJXUD�������,PDJHQ�SURFHVDGD�FRQ�ILOWUR�WLSR�&')����� ��)LJXUD�������1~PHUR�GH�ELWV�QHFHVDULRV��D�OD�VDOLGD�GH�FDGD�XQD�GH�ODV�HWDSDV�GHILOWUDGR� ��)LJXUD�������,PDJHQ�SURFHVDGD�FRQ�ILOWUR�WLSR�&')�����PRGLILFDGR� ��)LJXUD�������1~PHUR�GH�ELWV�QHFHVDULRV��D�OD�VDOLGD�GH�FDGD�XQD�GH�ODV�HWDSDV�GHILOWUDGR� ��)LJXUD�������5HVSXHVWD�HQ�IUHFXHQFLD�GHO�ILOWUR�GH�DQiOLVLV�&')����� ��)LJXUD�������,PDJHQ�SURFHVDGD�FRQ�ILOWUR�WLSR�&')����� ��)LJXUD�������1~PHUR�GH�ELWV�QHFHVDULRV��D�OD�VDOLGD�GH�FDGD�XQD�GH�ODV�HWDSDV�GHILOWUDGR� ��)LJXUD�������5HVSXHVWD�HQ�IUHFXHQFLD�GHO�ILOWUR�GH�DQiOLVLV�&')����� ��)LJXUD�������,PDJHQ�SURFHVDGD�FRQ�ILOWUR�WLSR�&')����� ��)LJXUD�������1~PHUR�GH�ELWV�QHFHVDULRV��D�OD�VDOLGD�GH�FDGD�XQD�GH�ODV�HWDSDV�GHILOWUDGR� ��)LJXUD������'LDJUDPD�GH�EORTXHV�GHO�EDQFR�HQ�iUERO�GH�ILOWURV�GH�DQiOLVLV�GH�OD':7� ��)LJXUD�������D��%ORTXH�EiVLFR�GHO�EDQFR�GH�ILOWURV�GH�DQiOLVLV�GH�OD�':7���E�5HRUJDQL]DFLyQ�GHO�EORTXH�EiVLFR��PHGLDQWH�GHVFRPSRVLFLyQ�SROLIDVH� ��)LJXUD������,PSOHPHQWDFLyQ�GH�XQ�ILOWUR�),5�XVDQGR�WpFQLFDV�GH�ILOWUDGR�),5UiSLGR� ��)LJXUD������'LDJUDPD�GH�EORTXHV�GH�OD�DUTXLWHFWXUD��ELW�SDUDOOHO��GH�OD�':7� ��)LJXUD������'LDJUDPD�GH�EORTXHV�GH�OD�DUTXLWHFWXUD��ELW�SDUDOOHO��FRQ�PHPRULD~QLFD� ��)LJXUD������,PSOHPHQWDFLyQ�HQ�IRUPD�GLUHFWD�GH�XQ�ILOWUR�),5� ��)LJXUD������$UTXLWHFWXUD�GH�OD�':7�GH�WUHV�QLYHOHV�FRQ�ILOWURV�GH�FXDUWR�RUGHQ��/DVHxDO�0&�VH�HQFDUJD�GHO�FRQWURO�DGHFXDGR�GH�ORV�PXOWLSOH[RUHV� ��)LJXUD������(VWUXFWXUD��ODWWLFH��TXH�LPSOHPHQWD�WUHV�QLYHOHV�GH�OD�':7��FRQ�ILOWURVGH�DQiOLVLV�*�]��\�+�]��GH�FXDUWR�RUGHQ� ��)LJXUD������'LDJUDPD�GH�EORTXHV�GH�XQD�DUTXLWHFWXUD��GLJLW�VHULDO��SDUD�OD�':7GH�WUHV�QLYHOHV� ��)LJXUD�������'LDJUDPD�GH�EORTXHV�GH�XQ�QLYHO�GH�OD�':7���'�FRQ�ILOWURVVHSDUDEOHV� ��)LJXUD�������$UTXLWHFWXUD��V\VWROLF�SDUDOOHO�� ��)LJXUD�������$UTXLWHFWXUD�VLVWyOLFD���D��)LOWUR�GH�VHLV�HWDSDV���E��&pOXOD�GH�ILOWUDGR���)LJXUD�������$UTXLWHFWXUD�SDUD�OD�':7���'�GH���QLYHOHV� ��)LJXUD�������$UTXLWHFWXUD�SDUD�OD�':7���'��)ROGHG��PRGLILFDGD� ��)LJXUD�������'LDJUDPD�GH�EORTXHV�SDUD�OD�':7���'�FRQ�ILOWURV�QR�VHSDUDEOHV� ��)LJXUD�������'LDJUDPD�GH�EORTXHV�GH�XQD�':7���'�GH�WUHV�QLYHOHV�FRQ�ILOWURV�QRVHSDUDEOHV� ��
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)LJXUD������'LDJUDPD�GH�EORTXHV�GHO�VLVWHPD�XWLOL]DGR�HQ�OD�)DVH����SDUD�ODVLPXODFLyQ�GH�OD�WUDQVIRUPDGD�ZDYHOHW� ��)LJXUD������'LDJUDPD�GH�EORTXHV�GH�OD�LPSOHPHQWDFLyQ�GLUHFWD�GH�XQD�RFWDYD�GHOD�WUDQVIRUPDGD�ZDYHOHW��)DVH���� ��)LJXUD������'LDJUDPD�GH�EORTXHV�IXQFLRQDO�GH�'DWDB3DWKB*��� ��)LJXUD������'LDJUDPD�GH�EORTXHV�GH�OD�UHDOL]DFLyQ�GH�FXDWUR�RFWDYDV� ��)LJXUD������'LDJUDPD�GH�EORTXHV�GHO�VLVWHPD�XWLOL]DGR�HQ�OD�)DVH����SDUD�ODVLPXODFLyQ�GH�OD�WUDQVIRUPDGD�ZDYHOHW� ��)LJXUD������'LDJUDPD�GH�EORTXHV�GH�OD�LPSOHPHQWDFLyQ�3DU�,PSDU�GH�XQD�RFWDYDGH�OD�7UDQVIRUPDGD�:DYHOHW� ��)LJXUD������'LDJUDPD�GH�EORTXHV�GH�OD�UHDOL]DFLyQ�GH�FXDWUR�RFWDYDV� ��)LJXUD������'LDJUDPD�GH�EORTXHV�GHO�VLVWHPD�XWLOL]DGR�HQ�OD�)DVH����SDUD�ODVLPXODFLyQ�GH�OD�WUDQVIRUPDGD�ZDYHOHW� ��)LJXUD������'LDJUDPD�GH�EORTXHV�GH�OD�LPSOHPHQWDFLyQ�:DYHOHWB*���GH�GRVRFWDYDV�GH�OD�WUDQVIRUPDGD�ZDYHOHW� ��)LJXUD�������'LDJUDPD�GH�EORTXHV�GH�OD�LPSOHPHQWDFLyQ�2FWDYDB*���GHO�FiOFXORGH�XQD�RFWDYD�GH�OD�WUDQVIRUPDGD�ZDYHOHW� ��)LJXUD�������'LDJUDPD�GH�EORTXHV�GHO�VLVWHPD�XWLOL]DGR�HQ�OD�)DVH����SDUD�ODVLPXODFLyQ�GH�OD�WUDQVIRUPDGD�ZDYHOHW� ��)LJXUD�������'LDJUDPD�GH�EORTXHV�GH�OD�LPSOHPHQWDFLyQ�:DYHOHWB*��� ��)LJXUD�������'LDJUDPD�GH�EORTXHV�GH�OD�LPSOHPHQWDFLyQ�2FWDYDB*����HQ�)DVH������)LJXUD�������'LDJUDPD�GH�EORTXHV�IXQFLRQDO�GH�'DWDB3DWKB*��� ��)LJXUD�������'LDJUDPD�GH�EORTXHV�XWLOL]DGR�SDUD�OD�VLPXODFLyQ�GH�OD�)DVH��� ��)LJXUD�������'LDJUDPD�GH�EORTXHV�GH�OD�LPSOHPHQWDFLyQ�:DYHOHWB*��� ��)LJXUD�������'LDJUDPD�GH�EORTXHV�GH�OD�LPSOHPHQWDFLyQ�2FWDYDB*���GH�OD)DVH��� ��)LJXUD�������'LDJUDPD�GH�EORTXHV�GHO�DOJRULWPR�SLUDPLGDO�UHFXUUHQWH� ��)LJXUD�������'LDJUDPD�GH�EORTXHV�GHO�DOJRULWPR�SLUDPLGDO�UHFXUUHQWH�TXH�VHGHVHD�LPSOHPHQWDU� ��)LJXUD�������'LDJUDPD�GH�EORTXHV�GHO�VLVWHPD�XWLOL]DGR�HQ�OD�)DVH����SDUD�ODVLPXODFLyQ� ��)LJXUD�������'LDJUDPD�GH�EORTXHV�GH�OD�LPSOHPHQWDFLyQ�UHFXUUHQWH�UHDOL]DGD� ��)LJXUD�������'LDJUDPD�GH�EORTXHV�GH�OD�LPSOHPHQWDFLyQ�2FWDYDB*���GH�OD�)DVH��� ���)LJXUD�������'LDJUDPD�GH�EORTXHV�GH�OD�LPSOHPHQWDFLyQ�2FWDYDB*���GH�OD�)DVH��� ���)LJXUD�������'LDJUDPD�WHPSRUDO�GH�UHDOL]DFLyQ�GH�FDGD�XQD�GH�ODV�RFWDYDV� ���)LJXUD�������3RUFLyQ�GHO�FyGLJR�9+'/�GH�'DWDB3DWKB*��� ���)LJXUD�������3RUFLyQ�GHO�FyGLJR�9+'/�GH�'DWDB3DWKB*��� ���
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7DEOD������&RHILFLHQWHV�'DXEHFKLHV�SDUD�ORV��ILOWURV�GH�OD�WUDQVIRUPDGD�ZDYHOHW���7DEOD������&RHILFLHQWHV�ILOWURV�ELRUWRJRQDOHV� ��7DEOD������5HVXPHQ�GH�UHVXOWDGRV�,� ��7DEOD������5HVXPHQ�GH�UHVXOWDGRV�,,� ��7DEOD������5HVXPHQ�GH�UHVXOWDGRV�GH�ODV�DUTXLWHFWXUDV� ��7DEOD������5HVXPHQ�GH�ODV�LPSOHPHQWDFLRQHV�UHDOL]DGDV�,� ���7DEOD������5HVXPHQ�GH�ODV�LPSOHPHQWDFLRQHV�UHDOL]DGDV�,,� ���7DEOD������5HVXPHQ�GH�ODV�LPSOHPHQWDFLRQHV�UHDOL]DGDV�,,,� ���7DEOD������5HVXPHQ�FRPSDUDWLYR�HQWUH�ODV�DUTXLWHFWXUDV� ���
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��� ,QWURGXFFLyQ�\�2EMHWLYRV
/DV�GRV�~OWLPDV�GpFDGDV�KDQ�SUHVHQWDGR�XQD�WHQGHQFLD�JHQHUDOL]DGD�KDFLD�HO�XVR�GHOSURFHVDGR� GLJLWDO� GH� VHxDO�� GHELGR� IXQGDPHQWDOPHQWH� D� VX� IOH[LELOLGDG�� UREXVWH]� \SUHFLVLyQ�� (VWRV� IDFWRUHV� XQLGRV� FRQ� HO� GHVDUUROOR� GH� OD� WHFQRORJtD� GH� FLUFXLWRVLQWHJUDGRV��HO�DEDUDWDPLHQWR�GH�FRVWHV�HQ�ORV�SURFHVRV�GH�IDEULFDFLyQ��ORV�DYDQFHV�HQVRIWZDUH� \� KDUGZDUH� DSOLFDGRV� DO� GLVHxR� 9/6,�� KDQ� SHUPLWLGR� REWHQHU� VLVWHPDV� GHSURFHVDGR�GH�VHxDO�D�EDMR�FRVWH�\�HOHYDGD�GHQVLGDG�GH�LQWHJUDFLyQ�/DV� DSOLFDFLRQHV� GHO� SURFHVDGR� GLJLWDO� GH� VHxDO� KDQ� FXELHUWR� UHFLHQWHPHQWHJUDQGHV�iUHDV�GHO�PHUFDGR�GH�FRQVXPR��FRPR�VRQ� OHFWRUHV�GH�&'�\�'9'�� WHOHIRQtDPyYLO�R�VLVWHPDV�GH�SURFHVDGR�GH�YtGHR��(O�IXWXUR�LQPHGLDWR�H[SORWD�ODV�SRVLELOLGDGHVGHO�SURFHVDGR�GH�VHxDO�HQ�DSOLFDFLRQHV�UHODWLYDV�D� OD�WUDQVPLVLyQ�GH�GDWRV�GH�EDQGDDQFKD�� FRPSUHVLyQ� GH� VHxDOHV� \� VLVWHPDV� GH� YtGHR� SRU� LQWHUQHW�� FRQ� HO� DEDQLFR� GHDSOLFDFLRQHV� GHULYDGDV� TXH� HVWRV� VLVWHPDV� FRQOOHYDQ�� 8QD� GH� ODV� iUHDV� FRQ�PD\RUSUR\HFFLyQ�VXUJH�GH�OD�FRPELQDFLyQ�GHO�SURFHVDGR�GH�VHxDO�\�GH�OD�DSOLFDFLyQ�FRQFUHWDD�OD�FXDO�pVWD�VH�GLULJH��GLVHxiQGRVH�SURFHVDGRUHV�GH�VHxDO�D�PHGLGD�/D� 7HVLV� 'RFWRUDO� TXH� VH� SUHVHQWD� KD� VLGR� GHVDUUROODGD� GHQWUR� GHO� SUR\HFWR&,&<7�FRQ�OD�UHIHUHQFLD�7,&����������&������\�TXH�OOHYD�SRU�WtWXOR�� �&RPSUHVLyQ�GH9tGHR�HQ�7LHPSR�5HDO�2ULHQWDGR�D�$SOLFDFLRQHV�0pGLFDV��(VWXGLR�GH�OD�6HJPHQWDFLyQGHO�$OJRULWPR�GH�OD�7UDQVIRUPDGD�:DYHOHW�H� ,PSOHPHQWDFLyQ�9/6,���(Q�HVWH�SUR\HFWRVH�SUHWHQGH�UHDOL]DU�XQ�VLVWHPD�KDUGZDUH�SDUD�OD�FRPSUHVLyQ�GH�YtGHR�HQ�WLHPSR�UHDO�FRQ� OD� ILQDOLGDG� GH� SRGHU� VHU� WUDQVPLWLGR� SRU� LQWUDQHW� R� SRU� LQWHUQHW�� (O� SUR\HFWR� VHSDUWLFXODUL]D� SDUD� DSOLFDFLRQHV�PpGLFDV�� HQ� ODV� TXH� VH� UHTXLHUH� XWLOL]DU� VLVWHPDV� GHFRPSUHVLyQ�VLQ�SpUGLGDV��(O�XVR�GH�ORV�HVWiQGDUHV�GH�FRPSUHVLyQ�-3(*�\�03(*��HQDSOLFDFLRQHV� PpGLFDV�� SUHVHQWD� LQFRQYHQLHQWHV� \D� TXH� pVWRV� VH� EDVDQ� HQ� ODWUDQVIRUPDGD�GLVFUHWD�GHO�FRVHQR��'&7��(Q� ORV� ~OWLPRV� DxRV� KD� WRPDGR� JUDQ� LPSRUWDQFLD�� SRU� VXV� FDUDFWHUtVWLFDV�� ODWUDQVIRUPDGD�ZDYHOHW�� OD�FXDO�QR�SUHVHQWD� ORV�HIHFWRV�TXH�SURGXFH� OD�'&7�VREUH� ODV



� &DStWXOR��
LPiJHQHV� PpGLFDV�� (Q� HVWH� VHQWLGR�� HO� SUR\HFWR� SUHWHQGH� XWLOL]DU� OD� WUDQVIRUPDGDZDYHOHW�SDUD�OD�UHDOL]DFLyQ�GHO�VLVWHPD�GH�FRPSUHVLyQ�8QR� GH� ORV� HOHPHQWRV� PiV� FRPSOHMRV� D� OD� KRUD� GH� SODQWHDU� HO� DOJRULWPR� GHFRPSUHVLyQ�HV�OD�UHDOL]DFLyQ�KDUGZDUH�GH�OD�WUDQVIRUPDGD�ZDYHOHW�GH�YtGHR�GLJLWDO��\DTXH�VH� WUDWD� GH� VHxDOHV� WULGLPHQVLRQDOHV� FRQ�JUDQ�FDQWLGDG�GH� LQIRUPDFLyQ��(Q�HVWHVHQWLGR�� OD� SUHVHQWH� 7HVLV� 'RFWRUDO� SUHWHQGH� UHDOL]DU� HO� HVWXGLR� \� OD� LPSOHPHQWDFLyQKDUGZDUH�VREUH�)3*$�GH�XQD�DUTXLWHFWXUD��TXH�UHDOLFH�OD�WUDQVIRUPDGD�ZDYHOHW�GH�XQDLPDJHQ� ELGLPHQVLRQDO� \� TXH� SXHGD� VHU� H[WHQVLYD� DO� WUDWDPLHQWR� GH� YtGHR� HQ� WLHPSRUHDO� &RQ�HVWH�SODQWHDPLHQWR�ORV�REMHWLYRV�GH�OD�7HVLV�'RFWRUDO�SXHGHQ�HVWDEOHFHUVHSRU�PHGLR�GH�ORV�VLJXLHQWHV�SXQWRV�

�� (O�SULPHUR�GH�ORV�REMHWLYRV�VHUi�HVWDEOHFHU�OD�HVWUXFWXUD�JHQHUDO�GH�XQ�VLVWHPDGH� FRPSUHVLyQ� GH� LPiJHQHV� \� YtGHR� GLJLWDO�� UHDOL]DQGR� XQ� HVWXGLR� GH� ODVSULQFLSDOHV�FDUDFWHUtVWLFDV�GH�ORV�HVWiQGDUHV�GH�FRPSUHVLyQ�-3(*�\�03(*�DVtFRPR�VX�UHSHUFXVLyQ�UHVSHFWR�D�ODV�DSOLFDFLRQHV��� 6H� HVWDEOHFHUi� OD� EDVH� WHyULFD� VREUH� OD� TXH� VH� IXQGDPHQWD� OD� WUDQVIRUPDGDZDYHOHW�GLVFUHWD��':7���REWHQLHQGR�FXiOHV�VRQ�ORV�FRHILFLHQWHV�GH�ILOWUDGR�PiVLGyQHRV�SDUD�HO�WUDWDPLHQWR�GH�LPiJHQHV��SRU�PHGLR�GH�FRPSDUDWLYDV�HQWUH�ORVGLIHUHQWHV� WLSRV� GH� FRHILFLHQWHV�� (Q� HVWH� SXQWR� GHEHUiQ� WHQHUVH� HQ� FXHQWDDVSHFWRV�VREUH�OD�LPSOHPHQWDFLyQ�KDUGZDUH��� 6H� UHDOL]DUi� XQ� HVWXGLR� GH� ODV� DUTXLWHFWXUDV� 9/6,� PiV� DFWXDOHV� SDUD� ODUHDOL]DFLyQ�GH�OD�WUDQVIRUPDGD�ZDYHOHW�GH�LPiJHQHV��� /OHJDGR� D� HVWH� SXQWR�� VH� UHDOL]DUi� XQD� DUTXLWHFWXUD� SDUD� LPSOHPHQWDU� ODWUDQVIRUPDGD�ZDYHOHW�TXH�FXPSOD�FRQ�ODV�VLJXLHQWHV�FRQGLFLRQHV�x /D�DUTXLWHFWXUD�GHEH�UHDOL]DU� OD� WUDQVIRUPDGD�ZDYHOHW�GH�XQD� LPDJHQ�\�HQFRQVHFXHQFLD�GHEH�VHU�FDSD]�GH�SURFHVDU�YtGHR�GLJLWDO�HQ�WLHPSR�UHDO�x 3UHVHQWDUi�XQD�HVWUXFWXUD�TXH�SHUPLWD� UHQWDELOL]DU�DO�Pi[LPR� ORV�UHFXUVRVKDUGZDUH� GLVSRQLEOHV�� (V� GHFLU�� TXH� QR� KD\D� H[FHVLYDV� SDUWHV� GH� ODDUTXLWHFWXUD�TXH�HVWpQ�JUDQGHV�WLHPSRV�VLQ�DFWXDU�x (O�GLVHxR�VH�LPSOHPHQWDUi�HQ�XQD�)3*$��FRQ�HO�ILQ�GH�REWHQHU�XQ�VLVWHPDUHFRQILJXUDEOH�� TXH� SXHGD� DGDSWDUVH� D� FRQVLGHUDFLRQHV� HVSHFLDOHV� VREUHGHWHUPLQDGDV�LPiJHQHV�x 'HEHUi�WHQHU�HQ�FXHQWD�HO�HIHFWR�GH�ORV�ERUGHV�TXH�VH�SURGXFH�DO�UHDOL]DU�ODWUDQVIRUPDGD�ZDYHOHW�GH�VHxDOHV�DFRWDGDV�x (O� GLVHxR� QR� VH� GHEH� SDUWLFXODUL]DU� SDUD� XQ� ~QLFR� WLSR� GH� FRHILFLHQWHV� GHILOWUDGR� ZDYHOHW�� VLQR� TXH� GHEH� SHUPLWLU� DSURYHFKDU� ODV� FXDOLGDGHV� GHUHFRQILJXUDELOLGDG�GH�ODV�)3*$�SDUD�FDPELDU�ORV�FRHILFLHQWHV�x 6HUi�XQ�GLVHxR�PRGXODU�\�HVFDODEOH�TXH�SHUPLWD� LQFUHPHQWDU�FRQ�IDFLOLGDGHO�Q~PHUR�GH�RFWDYDV�R�QLYHOHV�GH�OD�WUDQVIRUPDGD�ZDYHOHW�



,QWURGXFFLyQ �
x 6H� GHEH�PDQWHQHU� XQ� WLHPSR� GH� RSHUDFLyQ� GH� XQ� SL[HO� SRU� FLFOR�� OR� FXDOUHSUHVHQWD�TXH�HO� WLHPSR�GH�SURFHVDGR�GH�XQD� LPDJHQ�GH�1�u 1 SL[HOHVGHEH�VHU�GHO�RUGHQ�GH�1� FLFORV��� 3RU� ~OWLPR�� VH� SDUWLFXODUL]DUi� OD� DUTXLWHFWXUD� SDUD� XQRV� WLSRV� GH� FRHILFLHQWHVGHWHUPLQDGRV�� FRQ� HO� ILQ� GH� HVWDEOHFHU� XQD� FRPSDUDFLyQ� FRQ� OD� DUTXLWHFWXUDJHQHUDO�DQWHULRU�

��� 0HWRGRORJtD
(Q�HVWH�DSDUWDGR�VH�GHVFULEH�OD�PHWRGRORJtD�GH�WUDEDMR�HPSOHDGD�HQ�OD�UHDOL]DFLyQ�GHOD� 7HVLV�� /D� ILQDOLGDG� HV� GHVFULELU� ODV� HWDSDV� GHO� SURFHVR� GH� LQYHVWLJDFLyQ� \� ODVKHUUDPLHQWDV�XWLOL]DGDV��%iVLFDPHQWH� ODV�KHUUDPLHQWDV�XWLOL]DGDV�VH�SXHGHQ�FODVLILFDUHQ�GRV�JUXSRV�

�� +HUUDPLHQWDV�SDUD� HO� HVWXGLR� \� DQiOLVLV� GH� VLVWHPDV�GH� WUDWDPLHQWR� GLJLWDO� GHVHxDOHV��� +HUUDPLHQWDV� SDUD� HO� GLVHxR� GH� VLVWHPDV� LQWHJUDGRV� GLJLWDOHV�� EDVDGDV� HQOHQJXDMHV�GH�GHVFULSFLyQ�KDUGZDUH��+'/��
/D� 7HVLV� FRPLHQ]D� FRQ� HO� HVWXGLR� VREUH� OD� WUDQVIRUPDGD� ZDYHOHW�� HO� FXDO� VHUHDOL]y�XWLOL]DQGR�KHUUDPLHQWDV�GHO�SULPHU�JUXSR��WDOHV�FRPR�0$7/$%��(Q�0$7/$%����VH�UHDOL]y�XQ�SULPHU�EDQFR�GH�SUXHEDV�HQ�HO�TXH�VH�UHDOL]DED�OD�WUDQVIRUPDGD�ZDYHOHWGH�LPiJHQHV�FRQ�GLIHUHQWHV�FRHILFLHQWHV�GH�ILOWUDGR��6LQ�HPEDUJR��HVWD�KHUUDPLHQWD�QRSHUPLWH� WUDEDMDU� FRQ�ELWV�� \� DXQTXH�DGPLWH� GDWRV� GHO� WLSR�HQWHUR�� QR�SHUPLWH� UHDOL]DURSHUDFLRQHV�PDWHPiWLFDV�FRQ�HOORV��3RU�WDQWR��ODV�RSHUDFLRQHV�VH�UHDOL]DEDQ�FRQ�GDWRVHQ�FRPD�IORWDQWH�\�OXHJR�VH�UHGRQGHDEDQ�D�HQWHURV�/D� LPSOHPHQWDFLyQ�GH� OD� WUDQVIRUPDGD�ZDYHOHW�HQ�XQD�)3*$�GHEtD�UHDOL]DUVHPHGLDQWH�RSHUDFLRQHV�FRQ�HQWHURV��SRU�WDQWR�ORV�UHVXOWDGRV�REWHQLGRV�HQ�0$7/$%�QRWHQtDQ�OD�VXILFLHQWH�SUHFLVLyQ�R�QR�VH�DMXVWDEDQ�D�OD�UHDOLGDG�GH�ODV�LPSOHPHQWDFLRQHV�(O� HVWXGLR� GH� OD� WUDQVIRUPDGD� ZDYHOHW� XWLOL]DQGR� RSHUDFLRQHV� HQ� ODV� TXH� VHSXHGH�FRQWURODU�HO�Q~PHUR�GH�ELWV��VH�FRPSOHWy�XWLOL]DQGR�KHUUDPLHQWDV�GH�VLPXODFLyQ+'/��&RQFUHWDPHQWH�VH�XWLOL]y�HO�VLPXODGRU�+'/�GHQRPLQDGR�0RGHO6LP������SDUD� ORTXH�VH�WUDQVFULELHURQ�ORV�DOJRULWPRV�UHDOL]DGRV�HQ�0$7/$%�DO�OHQJXDMH�GH�GHVFULSFLyQKDUGZDUH�GHQRPLQDGR�9+'/��7DPELpQ� IXH�QHFHVDULR� FUHDU� ODV� IXQFLRQHV�SDUD� OHHU� \JXDUGDU� XQD� LPDJHQ� HQ� HO� GLVFR�� 6LQ� HPEDUJR�� 0RGHO6LP� QR� SXHGH� YLVXDOL]DULPiJHQHV��DVt�TXH�SDUD�VROXFLRQDU�HVWH�DVSHFWR�VH�XWLOL]y�0$7/$%�8QD� YH]� UHDOL]DGR� HO� HVWXGLR� GH� OD� WUDQVIRUPDGD�ZDYHOHW� KD\� TXH� DERUGDU� HOGLVHxR� GH� OD� DUTXLWHFWXUD� \� VX� LPSOHPHQWDFLyQ�� SDUD� OR� FXDO� VH� KD� XWLOL]DGR� ODPHWRGRORJtD�GH�GLVHxR�GH�VLVWHPDV�LQWHJUDGRV�GLJLWDOHV�EDVDGRV�HQ�OHQJXDMHV�+'/��(OIOXMR�GH�GLVHxR�GH�HVWD�PHWRGRORJtD�VH�SXHGH�YHU�HQ�OD�)LJXUD�����&XDOTXLHU� PHWRGRORJtD� FOiVLFD� GH� UHDOL]DFLyQ� GH� VLVWHPDV� GLJLWDOHV� HQFLHUUDLPSOtFLWDPHQWH�HVWDV�HWDSDV��VLQ�HPEDUJR�QR�VXHOHQ�UHIOHMDUVH�HQ�ORV�IOXMRV�GH�GLVHxR�\D�TXH�DOJXQDV�GH�HOODV�VH�UHDOL]DEDQ�GH�IRUPD�PDQXDO�VLQ�QLQJ~Q�WLSR�GH�YHULILFDFLyQ�$FWXDOPHQWH��FRQ�HO�XVR�GH� OHQJXDMHV�GH�GHVFULSFLyQ�KDUGZDUH�SDUD�FDGD�XQD�GH� ODV
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)LJXUD������0HWRGRORJtD�GH�GLVHxR�8Q�HOHPHQWR�FRP~Q�\�QHFHVDULR�D� OR� ODUJR�GH� OD�PHWRGRORJtD�GH�GLVHxR��TXHSUHWHQGH� JDUDQWL]DU� HO� EXHQ� IXQFLRQDPLHQWR� GH� OR� TXH� VH� HVWi� GLVHxDQGR�� VRQ� ODVVLPXODFLRQHV��/D�VLPXODFLyQ�HV�XQD�HWDSD�GHO�GLVHxR�FX\D�IXQFLyQ�SULQFLSDO�HV�YHULILFDUHO� FRUUHFWR� IXQFLRQDPLHQWR�GHO�GLVHxR��(OOR� LPSOLFD�TXH�GHVSXpV�GH�FDGD�XQD�GH� ODVHWDSDV�HQ� ODV�TXH�VH�KDFHQ�PRGLILFDFLRQHV�GHO�GLVHxR��KD\� �TXH�YROYHU� D� UHDOL]DU� ODVLPXODFLyQ�SDUD�FRPSUREDU�TXH�VX�IXQFLRQDPLHQWR�HV�HO�DGHFXDGR�(Q� HO� XVR� GH� XQ� IOXMR� GH� GLVHxR� EDVDGR�HQ� XQD� HQWUDGD� GH� GLVHxR�PHGLDQWH+'/�� ODV�SULQFLSDOHV�VLPXODFLRQHV�TXH�VH�KDQ�GH�UHDOL]DU�VH�FRUUHVSRQGHQ�FRQ�FDGDXQR� GH� ORV� QLYHOHV� GH� GHVFULSFLyQ�� QLYHO� IXQFLRQDO�� QLYHO� OyJLFR� \� QLYHO� ItVLFR�� (Q� OD)LJXUD���� VH�YHQ�ODV�HWDSDV�GH�VLPXODFLyQ�HQ�HO�SURFHVR�GH�GLVHxR��WDO�FRPR�VH�SXHGHDSUHFLDU��XQ�HUURU�SURYRFD�XQ�UHWURFHVR�HQ�HO�IOXMR�GH�GLVHxR�
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)LJXUD������6LPXODFLyQ�HQ�HO�SURFHVR�GH�GLVHxR�(Q�HO�SURFHVR�GH�GLVHxR��YHULILFDFLyQ�H�LPSOHPHQWDFLyQ�GH�OD�DUTXLWHFWXUD�GH�ODWUDQVIRUPDGD�ZDYHOHW��ODV�KHUUDPLHQWDV�TXH�VH�KDQ�XWLOL]DGR�VH�PXHVWUDQ�JUiILFDPHQWHHQ� OD�)LJXUD������&RPR�KHUUDPLHQWD�GH�VLPXODFLyQ�HQ�FDGD�XQD�GH� ODV�HWDSDV�VH�KDXWLOL]DGR��WDO�FRPR�VH�KL]R�DQWHULRUPHQWH��HO�VLPXODGRU�GH�0RGHO�7HFKQRORJ\�0RGHO6LPHQ�VX�YHUVLyQ������$XQTXH�HO�EDQFR�GH�DQiOLVLV�\�HVWXGLR�GH�OD�WUDQVIRUPDGD�ZDYHOHW�WDO� FRPR� VH� KD� FRPHQWDGR� DQWHULRUPHQWH�� VH� UHDOL]y� HQ� 9+'/�� VH� WUDWDED� GH� XQDWUDQVFULSFLyQ�GLUHFWD�GH�0$7/$%�\�SRU�OR�WDQWR�QR�HUD�DFHSWDGD�SRU�ORV�VLQWHWL]DGRUHV57/�GLVSRQLEOHV�(Q� FXDQWR� D� OD� HWDSD� GH� VtQWHVLV� 57/� VH� KDQ� HPSOHDGR� SULQFLSDOPHQWH� ODVKHUUDPLHQWDV�GH�6\QRSV\V��)3*$�([SUHVV�\�)3*$�&RPSLOHU� ,,� DPEDV�HQ� OD� YHUVLyQ�����/D�GLIHUHQFLD�IXQGDPHQWDO�HQWUH�DPEDV�KHUUDPLHQWDV�VH�FHQWUD�HQ�OD�SODWDIRUPD�GHWUDEDMR�� \D� TXH�)3*$�([SUHVV� IXQFLRQD� EDMR� 3&�PLHQWUDV�TXH�)3*$�&RPSLOHU� ,,� ORKDFH�HQ�HVWDFLyQ�GH�WUDEDMR��$XQTXH�HQ�SULQFLSLR�ODV�GRV�KHUUDPLHQWDV�VRQ�LJXDOHV��HQHO�)3*$�&RPSLOHU�,,�VH�SXHGHQ�XWLOL]DU�ODV�RSFLRQHV�GH�¦UH�WLPLQJ§��/D�~OWLPD�HWDSD�GHOIOXMR�GH�GLVHxR�GHVFULWR�HQ�OD�)LJXUD������FRUUHVSRQGH�FRQ�OD�HWDSD�GH�HPSOD]DPLHQWR�\UXWDGR� VREUH� )3*$�� HQ� HVWH� FDVR� VH� KDQ� XWLOL]DGR� ODV� KHUUDPLHQWDV� GH� ;,/,1;�)RXQGDWLRQ�\�$OOLDQFH�HQ�VX�YHUVLyQ����L�
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��� 3ULQFLSDOHV�$SRUWDFLRQHV
(VWH�SXQWR�UHVXPH�ODV�SULQFLSDOHV�DSRUWDFLRQHV�TXH�VH�UHDOL]DQ�HQ�OD�7HVLV�SUHVHQWDGD�ODV� FXDOHV� WDPELpQ� VRQ� DPSOLDPHQWH� FRPHQWDGDV� HQ� HO� FDStWXOR� ��� (Q� OD� 7HVLV� VHSUHVHQWD�XQD�QXHYD�DUTXLWHFWXUD�SDUD� OD� LPSOHPHQWDFLyQ�GH� OD� WUDQVIRUPDGD�ZDYHOHWELGLPHQVLRQDO�� /D� DUTXLWHFWXUD� KD� VLGR� SHQVDGD� SDUD� LPSOHPHQWDUVH� VREUH� XQGLVSRVLWLYR�SURJUDPDEOH��FRPR�VRQ�ODV�)3*$��HQ� OXJDU�GH�XWLOL]DU�FLUFXLWRV� LQWHJUDGRVGH�DSOLFDFLyQ�HVSHFtILFD�FRPR�YLHQH�VLHQGR�KDELWXDO�/D�DUTXLWHFWXUD�SUHVHQWDGD�VH�FRPSDUD�FRQ� ODV�SULQFLSDOHV�DUTXLWHFWXUDV�9/6,DFWXDOHV�� PRVWUDQGR� VX� ERQGDG�� (O� GLVHxR� LPSOHPHQWDGR� SHUPLWH� UHDOL]DU� ODWUDQVIRUPDGD�ZDYHOHW�GH�XQD�LPDJHQ�GH�1�u 1 SL[HOHV�HQ�1� FLFORV��UHGXFH�HO�Q~PHURGH� DFFHVRV� D� PHPRULD� \� DSURYHFKD� DO� Pi[LPR� ORV� UHFXUVRV� GHO� KDUGZDUH� \D� TXHSUHVHQWD� XQD� HVWUXFWXUD� UHFXUUHQWH�� (VWD� DUTXLWHFWXUD� HV� PRGXODU� \� WRWDOPHQWH
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HVFDODEOH��\D�TXH�QR�GLVSRQH�GH�XQD�~QLFD�XQLGDG�GH�FRQWURO�VLQR�TXH�XWLOL]D�XQ�FRQWUROGLVWULEXLGR�/D� DUTXLWHFWXUD� SURSXHVWD� SXHGH� UHDOL]DU� OD� WUDQVIRUPDGD� ZDYHOHW�� WDQWR� GHLPiJHQHV� FRPR� GH� YtGHR� HQ� WLHPSR� UHDO�� (Q� HVWH� ~OWLPR� FDVR� SXHGH� UHDOL]DU� ODWUDQVIRUPDGD�IRWRJUDPD�D�IRWRJUDPD�VLQ�QHFHVLGDG�GH�GLVSRQHU�SUHYLDPHQWH�GH�WRGR�HOIRWRJUDPD��VLQR�~QLFDPHQWH�GH�XQDV�FXDQWDV�OtQHDV�3RU� RWUD� SDUWH�� VH� KD� UHDOL]DGR� XQ� HVWXGLR� FRPSDUDWLYR� HQWUH� ORV� SULQFLSDOHVFRHILFLHQWHV�TXH�VH�XWLOL]DQ�HQ�SURFHVDGR�GH� LPiJHQHV�SDUD� UHDOL]DU� OD� WUDQVIRUPDGDZDYHOHW��7DPELpQ�KD\�TXH�GHVWDFDU��TXH�OD�REWHQFLyQ�GH�OD�DUTXLWHFWXUD�GHILQLWLYD�TXHVH�SURSRQH��VH�KD�UHDOL]DGR�SRU�HO�PpWRGR�TXH�GHQRPLQR�GLVHxR�SRU�DSUR[LPDFLRQHVVXFHVLYDV�� GH� HVWH� PRGR� VH� SXHGH� REVHUYDU� OD� SUREOHPiWLFD� \� OD� HYROXFLyQ� GH� ODDUTXLWHFWXUD�
��� (VTXHPD�GH�OD�7HVLV
/RV� FDStWXORV� TXH� SUHVHQWD� OD� 7HVLV� PXHVWUDQ� HO� SURFHVR� LQFUHPHQWDO� VHJXLGR� HQ� ODLQYHVWLJDFLyQ�� ,QLFLDOPHQWH�HQ�HO�FDStWXOR���VH�SUHVHQWDQ� ORV�DVSHFWRV� IXQGDPHQWDOHVGH�OD�FRPSUHVLyQ�GH�LPiJHQHV�\�YtGHR�GLJLWDO��&RPHQ]DQGR�SRU�OD�GHVFULSFLyQ�D�QLYHOGH�EORTXHV�GH�OD�HVWUXFWXUD�EiVLFD�GH�XQ�VLVWHPD�GH�FRPSUHVLyQ��VH�SDVDUi�D�YHU�ORVHOHPHQWRV�TXH�IRUPDQ�DOJXQRV�GH�ORV�HVWiQGDUHV�GH�FRPSUHVLyQ�PiV�FRQRFLGRV�FRPR-3(*�\�03(*��6H�WHUPLQDUi�HO�FDStWXOR�PRVWUDQGR�FXiOHV�VRQ�ORV�LQFRQYHQLHQWHV�GHHVWRV�DOJRULWPRV��HQ�VHxDOHV�TXH�UHTXLHUHQ�TXH�QR�VH�SURGX]FD�SpUGLGD�GH�LQIRUPDFLyQHQ�OD�FRPSUHVLyQ��FRPR�RFXUUH�FRQ�ODV�LPiJHQHV�PpGLFDV�

(Q� HO� FDStWXOR� �� VH� HVWDEOHFHQ� ODV� EDVHV� WHyULFDV� SDUD� HO� XVR� GH� ODWUDQVIRUPDGD� ZDYHOHW�� /D� REWHQFLyQ� GH� ORV� FRHILFLHQWHV� GH� ORV� ILOWURV� TXH� IRUPDQ� ODWUDQVIRUPDGD��WDQWR�RUWRJRQDOHV�FRPR�ELRUWRJRQDOHV��GDUi�SDVR�DO�HVWXGLR�FRPSDUDWLYRHQWUH�DOJXQRV�GH� ORV� WLSRV�GH� ILOWURV�PiV�FRP~QPHQWH�XWLOL]DGRV�HQ�HO� SURFHVDGR�GHLPiJHQHV�
8QD�YH]�SODQWHDGDV� ODV�EDVHV� WHyULFDV��VH�DERUGDUi� OD� LPSOHPHQWDFLyQ� ItVLFD�3DUD�HOOR��HQ�HO�FDStWXOR���VH�UHDOL]D�XQD�UHYLVLyQ�GH�ODV�SULQFLSDOHV�DUTXLWHFWXUDV�9/6,�TXH� KDELWXDOPHQWH� VH� XWLOL]DQ� SDUD� OD� LPSOHPHQWDFLyQ� KDUGZDUH� GH� OD� WUDQVIRUPDGDZDYHOHW�GH�LPiJHQHV�R�GH�YtGHR�GLJLWDO�
(Q�HO� FDStWXOR���HO�DXWRU�GH� OD�7HVLV� SUHVHQWD� XQD�QXHYD�DUTXLWHFWXUD� SDUD� ODLPSOHPHQWDFLyQ� GH� OD� WUDQVIRUPDGD� ZDYHOHW� ELGLPHQVLRQDO� VREUH� )3*$�� /DSUHVHQWDFLyQ�GH�OD�DUTXLWHFWXUD�VH�UHDOL]D�PRVWUDQGR�VX�HYROXFLyQ�GHVGH�OD�HVWUXFWXUDSODQWHDGD�LQLFLDOPHQWH�KDVWD�OD�DUTXLWHFWXUD�GHILQLWLYD�
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5HFLpQ�HVWUHQDGR�HO�QXHYR�PLOHQLR��DSHQDV� WUDQVFXUUH� XQD� VHPDQD�HQ� OD�TXH�QR� VHHVFXFKH� HO� DQXQFLR� GH� XQ� QXHYR� DYDQFH� HQ� HO� iUHD� GH� ODV� WHFQRORJtDV� GH� ODLQIRUPDFLyQ� \� ODV� FRPXQLFDFLRQHV�� 3DUWLFXODUPHQWH�� KD\� TXH� GHVWDFDU� HO� LQWHUpV� \� ODSDUWLFLSDFLyQ�GHO�S~EOLFR�HQ�JHQHUDO�HQ�HVWRV� ORJURV�WHFQROyJLFRV��FRPR�HV�HO�XVR�GHLQWHUQHW�� OR� FXDO� KD� VXSXHVWR� SRGHU� GLVSRQHU� GH� XQD� JUDQ� FDQWLGDG� GH� LQIRUPDFLyQLQVWDQWiQHD� HQ� OD� PD\RUtD� GH� ODV� HPSUHVDV� \� ORV� KRJDUHV�� /D� PD\RUtD� GH� HVWDLQIRUPDFLyQ� HVWi� GLVHxDGD� SDUD� VHU� HPSOHDGD� YLVXDOPHQWH�� HQ� IRUPD� GH� WH[WRV�JUiILFRV� H� LPiJHQHV� R� VH� HQFXHQWUD� LQFOXLGD� HQ� SUHVHQWDFLRQHV� PXOWLPHGLD�+DELWXDOPHQWH�VH�FRQVLGHUD�TXH�XQD� LPDJHQ�HV�XQ�FXDGUR��R�XQD�IRWRJUDItD�HVWiWLFD�HQ�OD�TXH�ORV�REMHWRV�DOOt�UHSUHVHQWDGRV�QR�VH�PXHYHQ��6LQ�HPEDUJR��XQ�YtGHR�DxDGHHO�FRQFHSWR�GH�WLHPSR��HQ�HO�TXH�VH�UHSUHVHQWDQ�REMHWRV�R� LPiJHQHV�HQ�PRYLPLHQWR�/DV�LPiJHQHV�R�HO�YtGHR�GLJLWDO��KDELWXDOPHQWH��VH�REWLHQHQ�D�SDUWLU�GH�OD�GLJLWDOL]DFLyQGH� VHxDOHV� DQDOyJLFDV�� /D� IUHFXHQFLD� FRQ� TXH� OD� LQIRUPDFLyQ� HV� WUDQVPLWLGD�DOPDFHQDGD�� SURFHVDGD� \� YLVXDOL]DGD� VH� LQFUHPHQWD� UiSLGDPHQWH�� SRU� OR� TXHDFWXDOPHQWH� WLHQH� XQ� JUDQ� LQWHUpV� OD� XWLOL]DFLyQ� GH� WpFQLFDV� TXH� SHUPLWDQ� XQDWUDQVPLVLyQ�HILFLHQWH�PDQWHQLHQGR�OD�LQWHJULGDG�GH�OD�LQIRUPDFLyQ�8QD� FDUDFWHUtVWLFD� LPSRUWDQWH� GH� ODV� LPiJHQHV� \� HO� YtGHR� GLJLWDO� HV� TXH� VRQVHxDOHV� PXOWLGLPHQVLRQDOHV�� (Q� HO� HVWXGLR� FOiVLFR� GHO� SURFHVDGR� GLJLWDO� GH� VHxDOHV�KDELWXDOPHQWH�ODV�VHxDOHV�VRQ�IXQFLRQHV�XQLGLPHQVLRQDOHV�HQ�HO�WLHPSR��6LQ�HPEDUJR�ODV� LPiJHQHV� VRQ� IXQFLRQHV� GH� GRV� R� WDO� YH]� GH� WUHV� GLPHQVLRQHV� HQ� HO� HVSDFLR�PLHQWUDV� TXH� HO� YtGHR� LQFOX\H� XQD� WHUFHUD� �R� FXDUWD�� GLPHQVLyQ� HQ� HO� WLHPSR�� /DGLPHQVLyQ�GH�XQD�VHxDO�HV�HO�Q~PHUR�GH�FRRUGHQDGDV�TXH�VH�UHTXLHUHQ�SDUD�LQGLFDU�ODSRVLFLyQ� GH� � XQ� SXQWR� GH� OD� LPDJHQ�� &RPR� FRQVHFXHQFLD�� HO� SURFHVDGR� GLJLWDO� GH
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LPiJHQHV�\� VREUH� WRGR�GHO� YtGHR�� UHTXLHUH� XQ� FiOFXOR� EDVWDQWH� LQWHQVLYR�� SRU� OR� TXHKDFHQ�IDOWD�JUDQ�FDQWLGDG�GH�UHFXUVRV�FRPSXWDFLRQDOHV�\�GH�DOPDFHQDPLHQWR�8QD� LPDJHQ�GLJLWDO�HV�XQ�FRQMXQWR�GH�HOHPHQWRV�GLVSXHVWRV�KDELWXDOPHQWH�HQILODV� \�FROXPQDV�� � GRQGH�FDGD�XQR�GH�HOORV� VH�GHQRPLQD�SL[HO��(O�Q~PHUR� GH� ILODV� \FROXPQDV� VXHOH� VHU� XQD� SRWHQFLD� GH� ��� \D� TXH� GH� HVWH� PRGR� VH� VLPSOLILFD� HOGLUHFFLRQDPLHQWR� \� HO� FiOFXOR� HQ� DOJRULWPRV� FRPR� OD� ))7� �7UDQVIRUPDGD� UiSLGD� GH)RXULHU��� ORV�FXDOHV�WLHQHQ�XQD�PD\RU�HILFLHQFLD�SDUD�XQD�FDQWLGDG�GH�GDWRV�SRWHQFLDGH��� /RV� YDORUHV� QXPpULFRV� TXH� UHSUHVHQWDQ� XQD� LPDJHQ� VRQ� XQD� PHGLGD� GH� ODLQWHQVLGDG�GH�OX]�UHIOHMDGD�SRU�HO�REMHWR�TXH�DFW~D�GH�PRGHOR��/D�LQWHQVLGDG�VXHOH�VHUXQ� YDORU� SRVLWLYR��'H� HVWH�PRGR�� FDGD� XQR� GH� ORV� HOHPHQWRV� TXH� IRUPDQ� OD� LPDJHQGLJLWDO�SXHGH�WHQHU�XQR�R�YDULRV�YDORUHV�QXPpULFRV�DVRFLDGRV��HQ�IXQFLyQ�GH�TXH��VHWUDWH� GH� XQD� LPDJHQ� HQ� EODQFR� \� QHJUR� R� HQ� FRORU�� &XDQGR� XQD� LPDJHQ� HVUHSUHVHQWDGD�XWLOL]DQGR�XQD�HVFDOD�GH�JULVHV��FDGD�XQR�GH�ORV�SL[HOHV�VH�FXDQWLILFD�FRQXQ�YDORU�HQWHUR�\�SRVLWLYR�GHQWUR�GHO�UDQJR�^������.��`� GRQGH�. HV�XQD�SRWHQFLD�GH����.� � �%�� $Vt�� HO� Q~PHUR� GH� QLYHOHV� GH� JULV� HV�. \� HO� Q~PHUR� GH� ELWV� QHFHVDULR� SDUDUHSUHVHQWDU�FDGD�SL[HO�HV�%��+DELWXDOPHQWH��VH�HVFRJH���d %�d ���VLHQGR�OR�PiV�FRP~Q%�  � � SDUD� LPiJHQHV� ELQDULDV� \� %�  � � SDUD� LPiJHQHV� HQ� HVFDODV� GH� JULVHV�� /DFXDQWLILFDFLyQ�GH�LPiJHQHV�HQ�FRORU�UHTXLHUH�TXH�FDGD�SL[HO�VHD�UHSUHVHQWDGR�SRU�WUHVYDORUHV��XQR�SDUD�FDGD�FRPSRQHQWH�GH�FRORU�/D� JUDQ� FDQWLGDG� GH� GDWRV� TXH� FRQWLHQHQ� ODV� LPiJHQHV� VH� LQFUHPHQWDSURSRUFLRQDOPHQWH� FRQ� VX� WDPDxR�� OR� FXDO� DIHFWD� GLUHFWDPHQWH� DO� SURFHVDGR�DOPDFHQDPLHQWR�� WUDQVPLVLyQ� \� YLVXDOL]DFLyQ� GH� ODV� PLVPDV�� (O� DOPDFHQDPLHQWR� GHXQD�LPDJHQ�GLJLWDO�PRQRFURPiWLFD��FX\R�WDPDxR�HV�1�u 0 UHSUHVHQWDGD�HQ�XQD�HVFDODGH�JULVHV�FRQ�% ELWV�HV�GH�10% ELWV��3RU�HMHPSOR��XQD�LPDJHQ�GH�����u ��� SL[HOHV�FRQ� XQD� FXDQWLILFDFLyQ� GH�%�  � � ELWV�� UHTXLHUH� XQ� WRWDO� GH� �������� E\WHV�� SDUD� VHUDOPDFHQDGD�� (Q� HO� FDVR� GH� YtGHR� GLJLWDO�� ODV� QHFHVLGDGHV� VH� LQFUHPHQWDQFRQVLGHUDEOHPHQWH�� \D� TXH� VH� LQFRUSRUD� XQD� WHUFHUD� GLPHQVLyQ� D� ODV� LPiJHQHV�� HOWLHPSR��3RU�HMHPSOR��XQ�YtGHR�D�SDUWLU�GH�ODV�LPiJHQHV�DQWHULRUHV�D�XQD� IUHFXHQFLD�GH��� LPiJHQHV� SRU� VHJXQGR�� QHFHVLWD� ����� PHJDE\WHV� SRU� VHJXQGR�� OR� FXDO� VLJQLILFDDOUHGHGRU�GH������JLJDE\WHV�SDUD�DOPDFHQDU�XQD�VHFXHQFLD�GH���KRUDV�
��� /D�&RPSUHVLyQ�GH�6HxDOHV
/D�ILQDOLGDG�GH�OD�FRPSUHVLyQ�GH�VHxDOHV�FRQVLVWH�HQ�UHSUHVHQWDU�GLFKDV�VHxDOHV�FRQHO�PHQRU�Q~PHUR�SRVLEOH�GH�ELWV�VLQ�SHUGHU�LQIRUPDFLyQ��LQFUHPHQWDQGR�OD�YHORFLGDG�GHWUDQVPLVLyQ� \� PLQLPL]DQGR� ORV� UHTXHULPLHQWRV� GH� DOPDFHQDPLHQWR�� /DV� LPiJHQHVFRPSULPLGDV� VRQ� UHSUHVHQWDFLRQHV� TXH� UHTXLHUHQ� PHQRV� FDSDFLGDG� GHDOPDFHQDPLHQWR� TXH� ODV� LPiJHQHV� RULJLQDOHV�� /D� FRPSUHVLyQ� HV� FRQRFLGD� WDPELpQFRPR�FRGLILFDFLyQ�/DV� WpFQLFDV�GH�FRPSUHVLyQ�VRQ�FUXFLDOHV�SDUD�REWHQHU�XQD� WUDQVPLVLyQ� \� XQDOPDFHQDPLHQWR�HIHFWLYR�GH�OD�LQIRUPDFLyQ�YLVXDO��3RU�HMHPSOR�� OD�WUDQVPLVLyQ�GH�XQDLPDJHQ�QR�FRPSULPLGD�PRQRFURPiWLFD�GH�����u ��� SL[HOHV�UHTXLHUH�DOUHGHGRU�GH���V�SDUD�VHU�WUDQVPLWLGD�HQ�XQD�UHG�5'6,��5HG�'LJLWDO�GH�6HUYLFLRV�,QWHJUDGRV��� OD�FXDOIXQFLRQD� D� XQD� YHORFLGDG� GH� ��� NESV�� WLHPSR� H[FHVLYDPHQWH� HOHYDGR� SDUD� ODWUDQVPLVLyQ�GH�VHxDOHV�GH�YtGHR��&RPR�FRQVHFXHQFLD��OD�FRPSUHVLyQ�HV�HVHQFLDO�SDUD



&RPSUHVLyQ�GH�,PiJHQHV�\�9tGHR�'LJLWDO ��
HO�DOPDFHQDPLHQWR�\� OD� WUDQVPLVLyQ�HQ�WLHPSR�UHDO�GH� LQIRUPDFLyQ�DXGLRYLVXDO�GLJLWDO�GRQGH�JUDQGHV�FDQWLGDGHV�GH�GDWRV�GHEHQ�VHU�PDQLSXODGRV�SRU�GLVSRVLWLYRV�GH�DQFKRGH�EDQGD�\�FDSDFLGDG�OLPLWDGDV�/D�FRPSUHVLyQ�GH� ODV�VHxDOHV�HQ�JHQHUDO�HV�SRVLEOH��\D�TXH�HVWDV� LQFRUSRUDQLQIRUPDFLyQ� UHGXQGDQWH�� /D� UHGXQGDQFLD� HV� SURSRUFLRQDO� D� OD� FRUUHODFLyQ� HQWUH� ORVSL[HOHV�GH�XQD� LPDJHQ��3RU�HMHPSOR�� HQ� FXDOTXLHU� LPDJHQ�KD\�XQ�HOHYDGR� tQGLFH�GHFRUUHODFLyQ�HQWUH� SL[HOHV�YHFLQRV��$VLPLVPR��HQ� ODV�VHxDOHV�GH�YtGHR�H[LVWH� DGHPiVXQD�FRUUHODFLyQ�HQ�HO�WLHPSR�HQWUH�FXDGURV�FRQVHFXWLYRV�(Q�OD�FRGLILFDFLyQ��OD�LPDJHQ�GHFRGLILFDGD�GHEH�VHU�LGpQWLFD�D�OD�RULJLQDO��WDQWRFXDQWLWDWLYDPHQWH��QXPpULFDPHQWH��FRPR�FXDOLWDWLYDPHQWH��YLVXDOPHQWH���$XQTXH�HVWHUHTXHULPLHQWR� SUHVHUYD� OD� SUHFLVLyQ� GH� OD� UHSUHVHQWDFLyQ�� OLPLWD� ORV� UDQJRV� GHFRPSUHVLyQ�D� IDFWRUHV�QR�VXSHULRUHV�D���y����3DUD� FRQVHJXLU� UDQJRV�GH�FRPSUHVLyQPD\RUHV��KD\�TXH�UHFXUULU�DO�XVR�GH�PpWRGRV�TXH�HOLPLQHQ�OD�LQIRUPDFLyQ�UHGXQGDQWHTXH�QR�VHD�SHUFHSWLEOH��(VWRV�PpWRGRV�~QLFDPHQWH�H[LJLUiQ�TXH�OD�VHxDO�RULJLQDO�\� ODGHFRGLILFDGD�VHDQ�LJXDOHV�YLVXDOPHQWH�\�QR�QXPpULFDPHQWH��3RU�WDQWR��HQ�HVWH�FDVR�VHSURGXFLUi�XQD�SHTXHxD�SpUGLGD�GH�LQIRUPDFLyQ�TXH�QR�VHUi�SHUFHSWLEOH�$XQTXH�VH�SXHGDQ�DOFDQ]DU�JUDQGHV�QLYHOHV�GH�FRPSUHVLyQ�XWLOL]DQGR�WpFQLFDVGH� FRGLILFDFLyQ� FRQ� SpUGLGDV�� KD\� DSOLFDFLRQHV� HQ� ODV� TXH� HV� QHFHVDULR� XWLOL]DU� XQDFRGLILFDFLyQ� VLQ� SpUGLGDV�� FRPR� HV� HO� FDVR� GH� ODV� LPiJHQHV� PpGLFDV�� IDFVtPLOHV� RLPiJHQHV�ELWRQDOHV�
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7UDQVIRUPDFLyQ,QYHUVD'HVFXDQWLILFDGRU'HFRGLILFDGRU &RHILFLHQWHV,QGLFHV�R6tPERORV 3L[HOHV%LWV

�E�
)LJXUD������'LDJUDPD�GH�EORTXHV�GH�XQ�VLVWHPD�GH�FRPSUHVLyQ���D��FRGLILFDGRU���E��GHFRGLILFDGRU�(O�GLDJUDPD�GH�EORTXHV�GH�XQ VLVWHPD�GH�FRGLILFDFLyQ�VLQ�SpUGLGDV�VH�PXHVWUDHQ� OD�)LJXUD������(O�FRGLILFDGRU��)LJXUD�����D���WRPD�XQD� LPDJHQ�GH�HQWUDGD�\�JHQHUDFRPR�VDOLGD�XQD�VHULH�GH�ELWV�FRPSULPLGRV��(O�GHFRGLILFDGRU��)LJXUD�����E���WRPD�FRPRHQWUDGD�ORV�ELWV�FRPSULPLGRV�\�UHJHQHUD�OD�LPDJHQ�RULJLQDO�GHVFRPSULPLGD��(Q�JHQHUDO�HO� FRGLILFDGRU� \� HO� GHFRGLILFDGRU� HVWiQ� IRUPDGRV� SRU� WUHV� HWDSDV�� TXH� VRQ�� /DWUDQVIRUPDFLyQ��OD�FXDQWLILFDFLyQ�R�FRQYHUVLyQ�GH�GDWRV�D�VtPERORV�\�OD�FRGLILFDFLyQ�>�@�>�@��>��@�
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(O�EORTXH�GH� WUDQVIRUPDFLyQ��JHQHUD�D�SDUWLU� GH�XQD� LPDJHQ�GH�HQWUDGD�XQRVFRHILFLHQWHV� TXH� SRU� VXV� FDUDFWHUtVWLFDV� SRVLELOLWDQ� TXH� OD� FRPSUHVLyQ� VHD� PiVHILFLHQWH�� /D� WUDQVIRUPDFLyQ� D\XGD� HQ� OD� UHGXFFLyQ� GH� OD� FRUUHODFLyQ� GH� ORV� GDWRV�FDPELD� OD� GLVWULEXFLyQ� HVWDGtVWLFD� GH� ORV� GDWRV� \�R� FRQFHQWUD� PD\RU� FDQWLGDG� GHLQIRUPDFLyQ�HQ�XQDV�UHJLRQHV�R�VXEEDQGDV��(QWUH�ODV�WUDQVIRUPDFLRQHV�WtSLFDV�TXH�VHSXHGHQ�XWLOL]DU�VH�HQFXHQWUDQ��OD�SUHGLFFLyQ�OLQHDO��ODV�WUDQVIRUPDGDV�OLQHDOHV�FRPR�ODWUDQVIRUPDGD� GLVFUHWD� GHO� FRVHQR� �'&7��� OD� GHVFRPSRVLFLyQ� HQ� VXEEDQGDV� FRPR� ODWUDQVIRUPDGD�ZDYHOHW�� ODV�FRQYHUVLRQHV�GHO�HVSDFLR�GH�FRORU�H�LQFOXVR�FRPELQDFLRQHVGH�WRGDV�HOODV�(O� EORTXH� FXDQWLILFDGRU�� D� SDUWLU� GH� ORV� FRHILFLHQWHV� JHQHUD� XQRV� HOHPHQWRVGHQRPLQDGRV� VtPERORV� ORV� FXDOHV� SHUPLWHQ� VHU� FRGLILFDGRV� PiV� IiFLOPHQWH� SRU� OD~OWLPD�HWDSD��0pWRGRV�GH�FXDQWLILFDFLyQ� ORV�KD\�GH�PXFKRV� WLSRV�\� IRUPDV��GHVGH� ODXWLOL]DFLyQ� GH� XQD� VLPSOH� FXDQWLILFDFLyQ� HVFDODU� KDVWD� HO� HPSOHR� GH� OD� FRPSOHMDFXDQWLILFDFLyQ�YHFWRULDO��/RV�FXDQWLILFDGRUHV�HVFDODUHV�XQLIRUPHV�GH�ORQJLWXG�ILMD�VRQ�ORVPiV� VHQFLOORV�� \D� TXH� UHDOL]D� XQ� VLPSOH� UHGRQGHR� DO� HQWHUR� PiV� FHUFDQR� XWLOL]DQGRVLHPSUH�HO�PLVPR�PDUJHQ�GH�UHGRQGHR��6LQ�HPEDUJR�H[LVWHQ�PXFKRV�RWURV�PpWRGRVTXH�VH�XWLOL]DQ�SDUD�UHDOL]DU� OD�FXDQWLILFDFLyQ�R� OD�FRQYHUVLyQ�HQ�VtPERORV�� ORV�FXDOHVHQ�RFDVLRQHV�GHSHQGHQ�GHO�WLSR�GH�WUDQVIRUPDFLyQ�XWLOL]DGD��(QWUH�HVWRV�RWURV�PpWRGRVVH� SXHGHQ� GHVWDFDU� ODV� WpFQLFDV� FRQRFLGDV� FRPR� FRGLILFDFLyQ� UXQ�OHQJWK� �5/&��FRGLILFDFLyQ�SRU� WUXQFDPLHQWR� GH� EORTXHV� �%7&��� FRGLILFDFLyQ�(=:��HPEHGGHG� ]HUR�WUHH�ZDYHOHW��R�OD�FRGLILFDFLyQ�63,+7��VHW�SDUWLWLRQLQJ�LQ�KLHUDUFKLFDO�WUHHV��/D� LGHD� EiVLFD� GH� OD� FRGLILFDFLyQ� UXQ�OHQJWK� �5/&�� FRQVLVWH� HQ� FRQYHUWLU� XQDVHFXHQFLD�GH�Q~PHURV�HQ�XQD�VHFXHQFLD�GH�SDUHMDV�GH�VtPERORV� �UXQ��YDOXH���GRQGHYDOXH HV�HO�YDORU�GHO�GDWR�HQ�OD�VHFXHQFLD�GH�HQWUDGD�\�UXQ HV�HO�Q~PHUR�GH�YHFHV�TXHHVH� YDORU� DSDUHFH� FRQVHFXWLYDPHQWH�� (Q� HVWH� FDVR� FDGD� SDUHMD� �UXQ�� YDOXH� HVFRQVLGHUDGD�FRPR�XQ�VtPEROR��3RU�HMHPSOR��VL�OD�HQWUDGD�HV�XQD�VHFXHQFLD�ELQDULD��HOFXDQWLILFDGRU� LQGLFDUi� HO� Q~PHUR� GH� XQRV� \� FHURV� FRQVHFXWLYRV� TXH� KD\� HQ� ODVHFXHQFLD�/D� WpFQLFD�GH�FRGLILFDFLyQ�%7&� IUDFFLRQD� OD� LPDJHQ�HQ�EORTXHV�QR�VRODSDGRVGH� WDPDxR�UHJXODU��KDELWXDOPHQWH�GH���u ��HOHPHQWRV��(Q�FDGD�EORTXH�VH� UHDOL]D� HOFiOFXOR� GH� OD�PHGLD� GH� ORV� GDWRV� \� OD� GHVYLDFLyQ� HVWiQGDU��$TXHO� HOHPHQWR� TXH� VHDVXSHULRU�DO�YDORU�GH�OD�PHGLD�REWHQLGR��VHUi�FRGLILFDGR�FRQ�XQ���\�DTXHO�HOHPHQWR�TXHVH�HQFXHQWUH�SRU�GHEDMR�VH�FRGLILFDUi�FRQ�XQ����'H�HVWH�PRGR�~QLFDPHQWH�VH�XWLOL]DQGRV�YDORUHV�SDUD�UHDOL]DU�OD�FXDQWLILFDFLyQ�/D� GHVFRPSRVLFLyQ� GH� OD� LPDJHQ� HQ� VXEEDQGDV�� WDO� FRPR� OD� UHDOL]D� ODWUDQVIRUPDGD� ZDYHOHW�� LPSOLFD� TXH� ORV� FRHILFLHQWHV� GH� EDMD� IUHFXHQFLD� WLHQHQ� XQDUHSUHVHQWDFLyQ�HVSDFLDO�PXFKR�PD\RU�TXH�ORV�FRHILFLHQWHV�XELFDGRV�HQ�EDQGDV�GH�DOWDIUHFXHQFLD��&RQ� OD� ILQDOLGDG�GH�DSURYHFKDU�HVWDV�FXDOLGDGHV�VXUJHQ�QXHYRV�PpWRGRVGH� FXDQWLILFDFLyQ� RULHQWDGRV� KDFLD� HO� XVR� GH� OD� WUDQVIRUPDGD� ZDYHOHW�� FRPR� HV� ODFRGLILFDFLyQ�(=:� �HPEHGGHG� ]HUR�WUHH�ZDYHOHW��� &XDQGR� VH� UHDOL]D� OD� WUDQVIRUPDGDZDYHOHW� GH� XQD LPDJHQ�� XQ� HOHPHQWR� �SDGUH�� GH� OD� EDQGD� GH� EDMD� IUHFXHQFLD� HVWiGLUHFWDPHQWH� UHODFLRQDGR� FRQ� RWURV� HOHPHQWRV� �KLMRV�� GH� OD� EDQGD� GH� IUHFXHQFLDLQPHGLDWDPHQWH�VXSHULRU��TXH�RFXSDQ� OD�PLVPD�SRVLFLyQ�HVSDFLDO��'H�HVWH�PRGR�� VHHVWDEOHFH�XQ�iUERO�GH�MHUDUTXtD�HQ�HO�TXH�FDGD�SDGUH�WLHQH�FXDWUR�KLMRV��\�D�VX�YH]�ORVKLMRV�WLHQHQ�QXHYRV�KLMRV��/D�FRGLILFDFLyQ�(=:�VH�IXQGDPHQWD�HQ�TXH�VL�HQ�XQD�UDPDGHO�iUERO�XQ�SDGUH�WLHQH�HO�YDORU����WRGRV�ORV�GHVFHQGLHQWHV�WHQGUiQ�HVH�PLVPR�YDORU��ORFXDO�SHUPLWH�VXVWLWXLU�WRGRV�ORV�HOHPHQWRV�SRU�XQ�VROR���
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(O� FRGLILFDGRU� GHQRPLQDGR� 63,+7� �VHW� SDUWLWLRQLQJ� LQ� KLHUDUFKLFDO� WUHHV��� VHIXQGDPHQWD�HQ�OD�PLVPD�LGHD�TXH�HO�(=:��GH�KHFKR�VH�FRQVLGHUD�FRPR�XQD�YHUVLyQHYROXFLRQDGD� GHO� SULPHUR�� /D� SULQFLSDO� GLIHUHQFLD� HV� TXH�HO� FRGLILFDGRU�63,+7� XWLOL]DYDULRV�iUEROHV�MHUiUTXLFRV��D�SDUWLU�GH�XQD�VHULH�GH�XPEUDOHV�TXH�VH�HVWDEOHFHQ�(O�WHUFHU�EORTXH��UHSUHVHQWDGR�HQ�OD�)LJXUD������FRQYLHUWH�ORV�VtPERORV�HQ�XQDVHFXHQFLD�ELQDULD�FRPSULPLGD��DVLJQDQGR�D�FDGD�XQR�GH�HOORV�XQD�SDODEUD�ELQDULD��8QQLYHO� GH� FRPSUHVLyQ� VLQ� SpUGLGDV� DGHFXDGR� VH� FRQVLJXH� DVLJQDGR� SDODEUDV� ELQDULDVFRUWDV� D� ORV� VtPERORV� TXH�PiV� YHFHV� VH� SURGXFHQ�� (VWR� VLJQLILFD� TXH� QR� WRGDV� ODVSDODEUDV�ELQDULDV�VHUiQ�GHO�PLVPR�WDPDxR�� OR�FXDO�HV�FRQRFLGR�FRPR�FRGLILFDFLyQ�GHORQJLWXG�YDULDEOH��9/&��R�FRGLILFDFLyQ�HQWUySLFD��FRPR�SRU�HMHPSOR�� OD�FRGLILFDFLyQ�GH+XIIPDQ� \� OD� FRGLILFDFLyQ� DULWPpWLFD�� 8QD� DOWHUQDWLYD� D� OD� FRGLILFDFLyQ� GH� ORQJLWXGYDULDEOH� HV� OD� XWLOL]DFLyQ� GH� SDODEUDV� ELQDULDV� GH� ORQJLWXG� ILMD�� HQ� OD� TXH� WRGRV� ORVVtPERORV�VH�FRGLILFDQ�FRQ�SDODEUDV�GH� OD�PLVPD� ORQJLWXG��8Q�HMHPSOR� WtSLFR� GH�HVWHWLSR�GH�FRGLILFDFLyQ�HV�OD�GHQRPLQDGD�GH�/HPSHO�=LY�(Q� JHQHUDO�� WDO� FRPR� VH� DFDED� GH� YHU��HQ� HO� SURFHVR� GH� FRPSUHVLyQ� GH� XQDVHxDO� R� XQD� LPDJHQ� H[LVWHQ� XQD� JUDQ� FDQWLGDG� GH� RSFLRQHV� SDUD� FDGD� XQR� GH� ORVEORTXHV�TXH� IRUPDQ�HO� FRGLILFDGRU� \� HO� GHFRGLILFDGRU��3RU� OR� WDQWR�� ODV� RSFLRQHV�TXHGHILQLWLYDPHQWH� VH� HVFRMDQ� GHSHQGHUiQ� GH� OD� DSOLFDFLyQ�� GH� OD� LPSOHPHQWDFLyQKDUGZDUH�R�VRIWZDUH��GHO�UHWUDVR�SHUPLVLEOH�\�GHO�QLYHO�GH�FRPSUHVLyQ�TXH�VH�GHVHH�$OJXQRV�GH�ORV�IDFWRUHV�TXH�GHEHQ�VHU�FRQVLGHUDGRV�D�OD�KRUD�GH�UHDOL]DU� OD�HOHFFLyQVH�HQXPHUDQ�D�FRQWLQXDFLyQ��� (ILFLHQFLD� � GH� OD� FRPSUHVLyQ�� /D� HILFLHQFLD� GH� OD� FRPSUHVLyQ� VH� PLGHQRUPDOPHQWH�FRPR�
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SDUD�XQD�LPDJHQ�, GH�1�u 0 SL[HOHV�\�VX�UHFRQVWUXFFLyQ�»��$XQTXH�HQ�HO�DQiOLVLVILQDO�� HV� HO� RMR� KXPDQR� HO� TXH� GHWHUPLQD� OD� FDOLGDG� GH� XQ� VLVWHPD� GHFRPSUHVLyQ��� 5HWUDVR�GH�FRPSUHVLyQ��(O�UHWUDVR�GH�OD�FRPSUHVLyQ�VH�SXHGH�FRQVLGHUDU�FRPRHO�PtQLPR�WLHPSR�QHFHVDULR�SDUD�FRGLILFDU�\�GHFRGLILFDU�XQD�VHxDO�GH�HQWUDGD�(O� UHWUDVR�VH� LQFUHPHQWD�FRQ�HO�Q~PHUR�GH�RSHUDFLRQHV�DULWPpWLFDV�TXH�KD\DTXH� UHDOL]DU�� 0LQLPL]DU� HO� UHWUDVR� HV� HVSHFLDOPHQWH� LPSRUWDQWH� HQ� ODVDSOLFDFLRQHV�HQ�WLHPSR�UHDO�



�� &DStWXOR��
�� &RPSOHMLGDG� GH� OD� LPSOHPHQWDFLyQ�� /D� FRPSOHMLGDG� GH� OD� LPSOHPHQWDFLyQ� VHPLGH� D� WUDYpV� GHO� Q~PHUR� GH� RSHUDFLRQHV� DULWPpWLFDV� \� GH� OD� FDQWLGDG� GHPHPRULD�TXH�VH�QHFHVLWH��1RUPDOPHQWH�VH�SXHGHQ�FRQVHJXLU�DOWRV�QLYHOHV�GHFRPSUHVLyQ�D�FRVWD�GH� LQFUHPHQWDU� OD� FRPSOHMLGDG�GH� OD� LPSOHPHQWDFLyQ� \� HOUHWUDVR��(O�GLVHxR�ySWLPR�VH�HQFXHQWUD�HQ�HO�HTXLOLEULR�HQWUH�HVWRV�SDUiPHWURV��� 5REXVWH]�� (Q� DSOLFDFLRQHV� HQ� ODV� TXH� VH� WUDQVPLWD� OD� VHFXHQFLD� ELQDULDFRPSULPLGD� HQ� XQ�PHGLR� SURSHQVR� D� LQWURGXFLU� HUURUHV�� HV� QHFHVDULR� TXH� HOPpWRGR�GH�FRGLILFDFLyQ�VHD�UREXVWR�IUHQWH�D�OD�WUDQVPLVLyQ�GH�HUURUHV��� (VFDODELOLGDG��/DV�VHxDOHV�GH�HQWUDGD�GHEHQ�SRGHUVH�FRGLILFDU�FRQ�GLIHUHQWHVJUDGRV� GH� UHVROXFLyQ� \� GLIHUHQWHV� WDVDV� GH� FRPSUHVLyQ�� (Q� HVWH� VHQWLGR� ORVGHFRGLILFDGRUHV�GHEHQ�VHU�HVFDODEOHV�\�YHUViWLOHV�/D�HYDOXDFLyQ�GH�HVWRV�IDFWRUHV�SHUPLWLUiQ� ILMDU� ODV�FDUDFWHUtVWLFDV�GHO�VLVWHPDGH�FRPSUHVLyQ�TXH�VH�GHVHD�GHVDUUROODU��6LQ�HPEDUJR��KD\�XQ�DVSHFWR�PX\�LPSRUWDQWHD� OD� KRUD� GH� HOHJLU� ORV� YDORUHV� DGHFXDGRV� GHO� FRPSUHVRU�� VH� WUDWD� GHO� WLSR� GHLPSOHPHQWDFLyQ��HV�GHFLU�VL�HO�SURFHVDGRU�GH� OD�VHxDO�YD�D�VHU�VRIWZDUH��KDUGZDUH�RPL[WR��(Q�XQ�SURFHVDGR�VRIWZDUH�KDEUi�XQ�SURJUDPD�TXH�VH�HMHFXWDUi�HQ�XQ�KDUGZDUHGH�SURSyVLWR�JHQHUDO��(Q�HVWH�FDVR��DXQTXH�ORV�UHFXUVRV�VHDQ�OLPLWDGRV��HO�FRQWURO�GHORV�PLVPRV�HV�PXFKR�PiV�YHUViWLO�\�IOH[LEOH��PLHQWUDV�TXH�HQ�XQ�SURFHVDGR�KDUGZDUHHO�FRQWURO�GH�ORV�UHFXUVRV�HV�PiV�FRPSOHMR�3RU� HMHPSOR�� OD� LPSOHPHQWDFLyQ� GH� XQ� FRGLILFDGRU� FRPR� HO� (=:�R� HO� 63,+7�UHTXLHUH�GLVSRQHU�GH�WRGD�OD�WUDQVIRUPDGD�ZDYHOHW�SDUD�SRGHU�REWHQHU�ORV�iUEROHV�GHMHUDUTXtD��\D�TXH�GHEH�VHU�EDUULGD�YDULDV�YHFHV�\�HO�iUERO�VH�REWLHQH�SDUWLHQGR�GH� ODEDQGD�GH IUHFXHQFLD�PiV�EDMD��6LQ�HPEDUJR��OD�HVWUXFWXUD�GH�OD�WUDQVIRUPDGD�ZDYHOHWHV�GH�WDO�PRGR�TXH�VH�REWLHQHQ�HQ�SULPHU�OXJDU�OD�EDQGD�GH�IUHFXHQFLD�PiV�DOWD��SRUWDQWR�HQ�SULQFLSLR�SDUHFH�QHFHVDULR�GLVSRQHU�GH�WRGD�OD�WUDQVIRUPDGD�ZDYHOHW�DQWHV�GHFRPHQ]DU�HO�SURFHVR�GH�FRGLILFDFLyQ��6L�VH�WLHQH�HQ�FXHQWD��TXH�HQ�HO� LQWHULRU�GH�XQD)3*$�UHVXOWD�EDVWDQWH�FRPSOLFDGR�GLVSRQHU�GH�WRGD�OD� WUDQVIRUPDGD�ZDYHOHW��\D�TXHVH�QHFHVLWDQ�DOJR�PiV�GH���0E�SDUD�DOPDFHQDU�OD�WUDQVIRUPDGD�GH�XQD�LPDJHQ�GH����u ����SL[HOHV��VH�SXHGH�OOHJDU�D�OD�FRQFOXVLyQ�GH�TXH�OD�LPSOHPHQWDFLyQ�KDUGZDUH�GHXQ�FRGLILFDGRU�(=:�R�63,+7�HV�PX\�FRPSOLFDGD��DXQTXH�QR�LPSRVLEOH�(Q�SULQFLSLR��SDUHFH�PiV�VHQFLOOR�HQ�XQD�LPSOHPHQWDFLyQ�KDUGZDUH�XWLOL]DU�XQDFRGLILFDFLyQ� UXQ�OHJWK�� \D� TXH� VL� OD� WUDQVIRUPDGD� VH� REWLHQH� VHFXHQFLDOPHQWH�� VHSXHGHQ�LU�FRQWDQGR�VHFXHQFLDOPHQWH�XQRV�\�FHURV�PHGLDQWH�FRQWDGRUHV��6LQ�HPEDUJR�OD�XWLOL]DFLyQ�GH�XQ�FRGLILFDGRU�(=:�R�63,+7�UHVXOWD�PiV�RSWLPD�FRQ�OD�WUDQVIRUPDGDZDYHOHW� >��@��SRU� WDQWR�� OD� LPSOHPHQWDFLyQ�KDUGZDUH�GH�HVWRV�FRGLILFDGRUHV� UHTXHULUiXQ�HVWXGLR�PiV�GHWDOODGR��OR�FXDO�QR�HV�REMHWLYR�GH�OD�SUHVHQWH�7HVLV�/D� QHFHVLGDG� GH� LQWHURSHUDWLELGDG� HQWUH� GLYHUVRV� VLVWHPDV� KD� OOHYDGR� D� ODIRUPXODFLyQ�GH�YDULRV�HVWiQGDUHV�LQWHUQDFLRQDOHV�GH�DOJRULWPRV�GH�FRPSUHVLyQ��(QWUHODV� RUJDQL]DFLRQHV� TXH� KDQ� SDUWLFLSDGR� HQ� OD� UHDOL]DFLyQ� GH� HVWRV� HVWiQGDUHV� VHHQFXHQWUD�� ,62� �,QWHUQDWLRQDO� 6WDQGDUGV� 2UJDQL]DWLRQ��� ,(&� �,QWHUQDWLRQDO(OHFWURWHFKQLFDO�&RPPLVVLRQ��� ,78� �,QWHUQDWLRQDO� 7HOHFRPPXQLFDWLRQ�8QLRQ�� \� &&,77�,QWHUQDWLRQDO�&RQVXOWLYH�&RPPLWWHH�IRU�7HOHSKRQH�DQG�7HOHJUDSK��>��@��$OJXQRV�GH�ORVHVWiQGDUHV�PiV�FRQRFLGRV�VRQ�
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x -3(*� �-RLQW� 3KRWRJUDSKLF� ([SHUWV� *URXS��� GHVDUUROODGR� SRU� HO� ,78� HQFRODERUDFLyQ�FRQ� ,62�,(&�SDUD� OD�FRPSUHVLyQ�GH� LPiJHQHV�GLJLWDOHV� WDQWR�HQFRORU�FRPR�HQ�HVFDOD�GH�JULVHV�x +�����\�+������SURSXHVWRV�FRPR�HVWiQGDU�SRU�HO�,78��VH�LQFOX\HQ�HQ�HO�SDTXHWHGH�QRUPDV�+�����SDUD�WUDQVPLVLyQ�GH�YtGHR�VREUH�OtQHDV�WHOHIyQLFDV�5'6,�x 03(*� �0RWLRQ� 3LFWXUHV� ([SHUWV� *URXS��� GHVDUUROODGR� SRU� HO� ,62� HQFRODERUDFLyQ�FRQ�HO�,(&��HV�XQ�PpWRGR�GH�FRPSUHVLyQ�SDUD�VHxDOHV�GH�YtGHR�

��� /RV�(VWiQGDUHV�GH�&RPSUHVLyQ�-3(*�\�03(*
����� (O�(VWiQGDU�-3(*

(O� HVWiQGDU� -3(*� GHILQH� GRV� DOJRULWPRV� GH� FRPSUHVLyQ�� XQR� FRQ� SpUGLGDV� \RWUR� VLQ� SpUGLGDV� >��@�� >��@�� /D� FRPSUHVLyQ� FRQ� SpUGLGDV� GH� -3(*�� UHSUHVHQWD� XQDFRQYHUVLyQ� LUUHYHUVLEOH� GH� XQD� LPDJHQ� HQ� XQD� VHFXHQFLD� GH� ELWV�� VLQ� HPEDUJR�� HOHVWiQGDU� SURSRUFLRQD� PHFDQLVPRV� SDUD� FRQWURODU� OD� SpUGLGD� GH� LQIRUPDFLyQ�� (ODOJRULWPR� GH� FRPSUHVLyQ� FRQ� SpUGLGDV� JHQHUD� XQD� VHFXHQFLD� GH� ELWV� PXFKR� PiVSHTXHxD� TXH� HO� DOJRULWPR� VLQ� SpUGLGDV�� /DV� FDUDFWHUtVWLFDV� GHO� HVWiQGDU� -3(*� FRQSpUGLGDV�VRQ�ODV�VLJXLHQWHV�
x 3HUPLWH�GRV�PRGRV�GH�FRGLILFDFLyQ��HO�VHFXHQFLDO�\�HO�SURJUHVLYR��(VWRV�PRGRVKDFHQ� UHIHUHQFLD� DO� PpWRGR� HQ� TXH� VRQ� FXDQWLILFDGRV� ORV� FRHILFLHQWHV� GH� ODWUDQVIRUPDFLyQ�HQ�OD�FRGLILFDFLyQ��(Q�HO�PRGR�VHFXHQFLDO�� ORV�FRHILFLHQWHV�VRQFRGLILFDGRV� SRU� EORTXHV� UHDOL]DQGR� XQ� EDUULGR� GH� L]TXLHUGD� D� GHUHFKD� \� GHDUULED� DEDMR�� (O� PRGR� SURJUHVLYR� FRGLILFD� VyOR� LQIRUPDFLyQ� SDUFLDO� VREUH� ORVFRHILFLHQWHV� HQ� OD� SULPHUD� SDVDGD� \� OD� LQIRUPDFLyQ� UHVWDQWH� HQ� VXFHVLYRVEDUULGRV�x %DMD�FRPSOHMLGDG�GH�ODV�LPSOHPHQWDFLRQHV�KDUGZDUH�\�VRIWZDUH�x $GPLWH�WRGR�WLSR�GH�LPiJHQHV��VLQ�LPSRUWDU�OD�IXHQWH��HO�FRQWHQLGR��OD�UHVROXFLyQR�HO�IRUPDWR�GHO�FRORU�x 2IUHFH� XQ� EXHQ� HTXLOLEULR� HQWUH� QLYHO� GH� FRPSUHVLyQ� \� FDOLGDG� GH� OD� LPDJHQ�H[FHSWR�HQ�QLYHOHV�GH�FRPSUHVLyQ�PX\�HOHYDGRV�x 3HUPLWH�OD�XWLOL]DFLyQ�GH�MHUDUTXtD�FRQ�P~OWLSOHV�QLYHOHV�GH�UHVROXFLyQ�x $GPLWH�UHVROXFLRQHV�HQWUH���\����ELWV�x 8WLOL]DU� ILFKHURV� GH� IRUPDWR� -),)� �-3(*�)LOH� ,QWHUFKDQJH� )RUPDW��� ORV� FXDOHVSHUPLWHQ� LQWHUFDPELDU� VHFXHQFLDV�GH�ELWV� FRPSULPLGRV� -3(*�HQWUH� GLIHUHQWHVSODWDIRUPDV�

(O�FRGLILFDGRU�\�GHFRGLILFDGRU�GHO�HVWiQGDU�-3(*�VH�EDVDQ�HQ�OD�WUDQVIRUPDGDGLVFUHWD� GHO� FRVHQR� �'&7��� (Q� OD� )LJXUD� ��� VH� PXHVWUDQ� ODV� XQLGDGHV� TXH� ORVFRQVWLWX\HQ��(Q�HO�SURFHVR�GH�FRPSUHVLyQ�GH�XQD�LPDJHQ�HQ�IRUPDWR�-3(*��HQ�SULPHUOXJDU�VH�IUDFFLRQD�OD�LPDJHQ�HQ�EORTXHV�GH���u ��SL[HOHV��$�FDGD�XQR�GH�HVWRV�EORTXHV
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VH� OH� DSOLFD� OD� '&7��GH� HVWH� PRGR�� VH� UHGLVWULEX\H� OD� LQIRUPDFLyQ� TXH� FRQWLHQH� ODLPDJHQ� FRQ� HO� ILQ� GH� DJUXSDU� ODV� UHGXQGDQFLDV� \� SRGHU� HOLPLQDU� ORV� HOHPHQWRVSHUFHSWXDOPHQWH�LUUHOHYDQWHV��(O�FRHILFLHQWH�XELFDGR�HQ�OD�SRVLFLyQ�>���@�GH�OD�PDWUL]�GH�� u ��� HV� FRQVLGHUDGR� HO� FRHILFLHQWH� '&�� HO� UHVWR� GH� ORV� FRHILFLHQWHV� VH� FRQVLGHUDQFRPR�$&�

'&7 &XDQWLILFDGRU &RHILFLHQWHVD�6tPERORV &RGLILFDGRU(QWUySLFR

7DEOD&XDQWLILFDFLyQ 7DEOD&RGLILFDFLyQ
,PDJHQ

(QFDEH]DGRV7DEODV
'DWRV&RGLILFDGRV

6HFXHQFLDGH�%LWV�D�

,'&7'HV�FXDQWLILFDGRU6tPERORV�D&RHILFLHQWHV'HFRGLILFDGRU(QWUySLFR

7DEOD&XDQWLILFDFLyQ7DEOD&RGLILFDFLyQ
,PDJHQ

(QFDEH]DGRV7DEODV
'DWRV&RGLILFDGRV

6HFXHQFLDGH�%LWV �E�
)LJXUD����� 'LDJUDPD�GH�EORTXHV�GHO��D��FRGLILFDGRU�-3(*���E��GHFRGLILFDGRU�-3(*�6L� VH�GHVHD� UHFXSHUDU� OD� LPDJHQ�RULJLQDO� SRU�PHGLR�GH� ORV�FRHILFLHQWHV�GH� OD'&7��HV�QHFHVDULR�TXH�HVWRV�VH�UHSUHVHQWHQ�FRQ�XQD�JUDQ�SUHFLVLyQ��SDUD� OR�FXDO�VHQHFHVLWDQ�PXFKRV� ELWV�� (Q� OD� FRPSUHVLyQ� FRQ� SpUGLGDV�� ORV� FRHILFLHQWHV� GH� OD� '&7GHEHQ�VHU� UHSUHVHQWDGRV�FRQ�YDORUHV�PX\�SHTXHxRV�SDUD�FRQVHJXLU�JUDQGHV�UDQJRVGH� FRPSUHVLyQ�� /D� XQLGDG� GH� FXDQWLILFDFLyQ� VH� HQFDUJD� GH� FRPSDFWDU� YDULRVFRHILFLHQWHV�GH�OD�'&7�HQ�XQR�VROR��OLPLWDQGR�GH�HVWH�PRGR�ODV�VDOLGDV�/D�XQLGDG�HQFDUJDGD�GH�FRQYHUWLU�ORV�FRHILFLHQWHV�D�VtPERORV��UHDOL]D�OD�FXHQWDGH�FXiQWRV�FHURV�KD\�HQWUH�YDORUHV�TXH�QR�OR�VRQ��SDUD�HO�FDVR�GH�FRHILFLHQWHV�GHO�WLSR$&��(Q� ORV� FRHILFLHQWHV� GHO� WLSR�'&� OD� FRQYHUVLyQ� VH� EDVD� HQ� OD� GLIHUHQFLD� GH� YDORUHQWUH�HO�EORTXH�\�HO�DQWHULRU��/D�XQLGDG�GH�FRGLILFDFLyQ�HQWUySLFD�XWLOL]D�XQD�FRGLILFDFLyQ+XIIPDQ��DXQTXH�WLHQH�OD�RSFLyQ�GH�XWLOL]DU�FRGLILFDFLyQ�DULWPpWLFD�(O�DOJRULWPR�-3(*�VLQ�SpUGLGDV� �GHQRPLQDGR�-3(*�/6�� WDPELpQ�HVWi�EDVDGRHQ�OD�WUDQVIRUPDGD�GLVFUHWD�GHO�FRVHQR��SHUR�XWLOL]D�XQD�PRGXODFLyQ�SRU�FRGLILFDFLyQ�GHSXOVRV�GLIHUHQFLDO��'3&0��MXQWR�FRQ�OD�FRGLILFDFLyQ�+XIIPDQ�R�DULWPpWLFD�SDUD�UHDOL]DUXQD�SUHGLFFLyQ�GH�HUURUHV�HQ�OD�FRGLILFDFLyQ�\�HQ�OD�GHFRGLILFDFLyQ��(O�KHFKR�GH�VHU�XQD
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FRGLILFDFLyQ�VLQ�SpUGLGDV�R�FDVL� VLQ�SpUGLGDV� OD�KDFH�~WLO� SDUD� WUDEDMDU�FRQ� LPiJHQHVPpGLFDV�R�LPiJHQHV�GH�VDWpOLWHV�HQWUH�RWUDV�8QD� DOWHUQDWLYD� TXH� UHFLHQWHPHQWH� VH� HVWi� XWLOL]DQGR� HQ� OD� FRPSUHVLyQ� VLQSpUGLGDV�GH� LPiJHQHV��HV�HO�XVR�GH� OD�GHVFRPSRVLFLyQ�HQ�VXEEDQGDV��WUDQVIRUPDGDZDYHOHW���(VWD�SURSRUFLRQD�XQ�PHGLR�SDUD�WUDWDU�LPiJHQHV�FRQ�GDWRV�QR�HVWDFLRQDULRV�PHGLDQWH� OD� VHSDUDFLyQ� GH� OD� LQIRUPDFLyQ� HQ� YDULDV� EDQGDV� \� KDFLHQGR� XVR� GH� ODFRUUHODFLyQ�GHQWUR�GH�FDGD�XQD�GH�HOODV�\�HQWUH�HOODV�(O�FRPLWp�-3(*�DFWXDOPHQWH�HVWi�HQ�SURFHVR�GH�GHVFULSFLyQ�GH�XQD�WpFQLFD�GHFRPSUHVLyQ�HVWiQGDU�TXH�LQFRUSRUH�FDUDFWHUtVWLFDV�PiV�PRGHUQDV��(O�QXHYR�HVWiQGDU�FRQRFLGR� FRPR� -3(*� ������ HVWDUi� EDVDGR� HQ� OD� WUDQVIRUPDGD� ZDYHOHW� RGHVFRPSRVLFLyQ� HQ� VXEEDQGDV�� FRQ� PXFKDV� RWUDV� FDUDFWHUtVWLFDV�� TXH� SHUPLWLUiQLQWHJUDU�HQ�XQ�~QLFR�PDUFR�OD�FRPSUHVLyQ�FRQ�SpUGLGDV�\�VLQ�SpUGLGDV�
����� /RV�(VWiQGDUHV�03(*
/DV�QRUPDV�GH�FRPSUHVLyQ�GH�YtGHR�+�����\�+�����SURSXHVWDV�SRU�HO�,78��VRQ�OD�EDVHVREUH�OD�TXH�VH�IXQGDPHQWDQ�OD�PD\RUtD�GH�ORV�VLVWHPDV�GH�FRPSUHVLyQ�GH�YtGHR�>��@�&RPR� VH� KD� FRPHQWDGR�� ODV� VHxDOHV� GH� YtGHR� FRQWLHQHQ� LQIRUPDFLyQ� HQ� WUHVGLPHQVLRQHV�� GRV� GLPHQVLRQHV� HQ� HO� GRPLQLR� HVSDFLDO� \� OD� WHUFHUD� GLPHQVLyQ� HQ� HOGRPLQLR�WHPSRUDO��(Q�HVWH�VHQWLGR��ODV�WpFQLFDV�GH�FRPSUHVLyQ�SUHWHQGHQ�GLVPLQXLU�ODUHGXQGDQFLD�GH�IRUPD�LQGHSHQGLHQWH�HQ�FDGD�XQR�GH�ORV�GRPLQLRV�

7UDQVIRUPDFLyQ &XDQWLILFDGRU

0HPRULD)RWRJUDPDV$QWHULRUHV

&RGLILFDGRU/RQJLWXG9DULDEOH

&RPSHQVDFLyQ0RYLPLHQWR
(VWLPDFLyQ0RYLPLHQWR

,N

'HV�FXDQWLILFDGRU
7UDQVIRUPDFLyQ,QYHUVD

&RGLILFDGRU/RQJLWXG9DULDEOH

�
�3N

,NH R�(NH

09N,N

,QWUDIUDPH���$ELHUWR,QWHUIUDPH���&HUUDGR

)LJXUD����� 6LVWHPD�JHQHUDO�GH�FRPSUHVLyQ�GH�YtGHR�(Q�OD�)LJXUD���� VH�PXHVWUD�HO�GLDJUDPD�GH�EORTXHV�GH�XQ VLVWHPD�JHQHUDO�GHFRPSUHVLyQ� GH� YtGHR�� (O� VLVWHPD� WLHQH� GRV�PRGRV� GH� IXQFLRQDPLHQWR� GHQRPLQDGRV�LQWUDIUDPH� \� �LQWHUIUDPH��� (Q� HO� PRGR� �LQWUDIUDPH� VH� FRGLILFD� HO� IRWRJUDPD� DFWXDO�RSHUDFLyQ�TXH� VH� UHDOL]D� SHULyGLFDPHQWH�� SRU� HMHPSOR� FDGD� ��� IRWRJUDPDV�� (Q� HVWHPRGR� QR� VH� XWLOL]D� HO� OD]R� GH� UHDOLPHQWDFLyQ�� \D� TXH� HO� IRWRJUDPD� ,N HV� FRGLILFDGRGDQGR� OXJDU� D� OD� VHFXHQFLD� GH� ELWV� ,NH�� TXH� VHUi� WUDQVPLWLGD� DO� GHFRGLILFDGRU��(Q� HO
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PRGR��LQWHUIUDPH� VH�XWLOL]D�HO�EXFOH�GH�UHDOLPHQWDFLyQ�SDUD�JHQHUDU�OD�HVWLPDFLyQ�GHOIRWRJUDPD�DFWXDO�3N��/D�GLIHUHQFLD�HQWUH�HO�IRWRJUDPD�DFWXDO�\�VX�SUHGLFFLyQ�HV�OR�TXHVH� GHQRPLQD� HUURU� GH� SUHGLFFLyQ�(N�� HO� FXDO� WDPELpQ� HV� FRGLILFDGR�(NH \� WUDQVPLWLGRMXQWR�FRQ�ORV�YHFWRUHV�GH�PRYLPLHQWR�09N�(Q�OD�)LJXUD���� VH�GHVFULEH�OD�HVWUXFWXUD�GH�XQ�FRGLILFDGRU�GH�YtGHR�JHQHUDO��ODFXDO�SXHGH�VXIULU�DOWHUDFLRQHV�HQ�IXQFLyQ�GHO�HVWiQGDU�TXH�VH�XWLOLFH��3RU�UHJOD�JHQHUDO�OD� PD\RUtD� GH� ORV� HVWiQGDUHV� XWLOL]DQ� OD� WUDQVIRUPDGD� GLVFUHWD� GHO� FRVHQR� �'&7�DSOLFDGD�D�EORTXHV�GH���u ��SL[HOHV�HQ�OD�SDUWH�GH�WUDQVIRUPDFLyQ�%DViQGRVH� HQ� OD� UHFRPHQGDFLyQ� +������ XWLOL]DQGR� FRPR� SXQWR� GH� SDUWLGD� HODOJRULWPR� GH� FRPSUHVLyQ� -3(*� \� WHQLHQGR� HQ� FXHQWD� ODV� DSOLFDFLRQHV� SUiFWLFDV�� HOFRPLWp� GHQRPLQDGR� 03(*� �0RWLRQ� 3LFWXUHV� ([SHUWV� *URXS�� KD� GHVDUUROODGR� YDULRVHVWiQGDUHV�GH��FRPSUHVLyQ�GH�YtGHR��ORV�FXDOHV�VH�FRPHQWDQ�D�FRQWLQXDFLyQ�

x 03(*���� HVWiQGDU� GH� FRPSUHVLyQ� GH� YtGHR� GLJLWDO� HQ� IRUPDWR� WHOHYLVLyQ� RPXOWLPHGLD��(VWi�SHQVDGR�SDUD� OD� UHSURGXFFLyQ�GH�YtGHR�FRQ�XQD� WDVD�GH����0ESV� \� XQD� FDOLGDG� VLPLODU� D� OD� GH� XQ� PDJQHWRVFRSLR� 9+6�� 6X� HVWUXFWXUDFRUUHVSRQGH�D� OD�)LJXUD������SHUR�FRQ�FXDQWLILFDGRU�-3(*��$GHPiV�GHILQH�XQWLSR� GH� IRWRJUDPD� ELGLUHFFLRQDO�� TXH� GHSHQGH� GHO� IRWRJUDPD� DQWHULRU� \� GHOVLJXLHQWH�
x 03(*���� FRQVWLWX\H�XQD� HYROXFLyQ� GHO� DQWHULRU��FRQFHELGR� SDUD� XQD� YDULHGDGGH�DSOLFDFLRQHV�TXH�YDQ�GHVGH�OD�UHSURGXFFLyQ�KDVWD�OD�HGLFLyQ�SURIHVLRQDO�R�ODGLIXVLyQ�GH�DOWD�GHILQLFLyQ��FRQ�XQ�DQFKR�GH�EDQGD GH���D����0ESV��(O�PRGHORHV�VLPLODU�DO�03(*����SHUR�FRQWLHQH�YDULDV�PHMRUDV�x 03(*����GHVDUUROODGR�FRQ�OD�LGHD�GH�LQFUHPHQWDU�FRQVLGHUDEOHPHQWH�OD�WDVD�GHFRPSUHVLyQ��HPSOHD�PpWRGRV�GH�FXDQWLILFDFLyQ�HQ�HO�GRPLQLR�WUDQVIRUPDGR�FRQFRPSHQVDFLyQ�GH�PRYLPLHQWR�VREUH�UHJLRQHV�GH�SHUILO�DUELWUDULR�R�DJUXSDFLRQHVFRQ�VLJQLILFDGR�FRQFHSWXDO��FRPR�WH[WXUDV��SHUILOHV�HWF�x 03(*���� GHVDUUROODGR� VREUH� OD� EDVH� GH� 03(*��� KDFH� XVR� GH� ODVUHSUHVHQWDFLRQHV� EDVDGDV� HQ� REMHWRV� GH� ODV� KHUUDPLHQWDV� GH� PRGHODGR� HLQFRUSRUD� IXQFLRQHV� FRPSOHPHQWDULDV�� 03(*��� VH� XWLOL]D� HQ� ORV� VHUYLFLRV� GHDOPDFHQDPLHQWR� \� UHFXSHUDFLyQ� GH� YtGHR�� \D� TXH� IDFLOLWD� OD� PDQLSXODFLyQ� GHGDWRV�PXOWLPHGLD�

��� &RQVLGHUDFLRQHV�6REUH�ODV�$SOLFDFLRQHV
8Q� DVSHFWR� TXH� LQIOX\H� FRQVLGHUDEOHPHQWH� VREUH� ODV� FDUDFWHUtVWLFDV� GHO� VLVWHPD� GHFRPSUHVLyQ�HV�HO�WLSR�GH�LPDJHQ�R�DSOLFDFLyQ�HQ�OD�TXH�VH�YD\D�D�XWLOL]DU��&RQVLGHUDUHVWH� SXQWR� SHUPLWH� SDUWLFXODUL]DU� HO� XVR� GHO� FRPSUHVRU�� RSWLPL]DQGR� HO� QLYHO� GHFRPSUHVLyQ�� (Q� HVWH� VHQWLGR�� OD� SUHVHQWH� 7HVLV� VH� GHVDUUROOD� HQ� XQ� SUR\HFWR� FX\DDSOLFDFLyQ�SULQFLSDO�VRQ�ODV�LPiJHQHV�PpGLFDV��SRU�OR�WDQWR�D�FRQWLQXDFLyQ�VH�DQDOL]D�ODSUREOHPiWLFD�DVRFLDGD�D�HVWH�WLSR�GH�LPiJHQHV�(Q�OD�DFWXDOLGDG�H[LVWH�XQ�JUDQ�Q~PHUR�GH�HTXLSRV�GH�GLDJQRVWLFR�PpGLFR�TXHJHQHUDQ� LPiJHQHV�R�YtGHR�GLJLWDO��/D� LQIRUPDFLyQ�PXOWLPHGLD�PpGLFD�HV�GLIHUHQWH�GHFXDOTXLHU�RWUD� LQIRUPDFLyQ�PXOWLPHGLD�SRU�VXV�FDUDFWHUtVWLFDV�SDUWLFXODUHV��([LVWH�XQD
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��� 7UDQVIRUPDGD�:DYHOHW�%LGLPHQVLRQDO
/D� WUDQVIRUPDGD� ZDYHOHW� ELGLPHQVLRQDO� VH� DSOLFD� D� VHxDOHV� ��'�� FRPR� VRQ� ODVLPiJHQHV��0LHQWUDV�TXH�SDUD�HO�FiOFXOR�GH�OD�WUDQVIRUPDGD�ZDYHOHW�XQLGLPHQVLRQDO��VHXWLOL]DQ�ILOWURV�XQLGLPHQVLRQDOHV�� OD� WUDQVIRUPDGD�ZDYHOHW�GLVFUHWD���'� UHTXLHUH�HO�XVRGH� ILOWURV� ELGLPHQVLRQDOHV�� /RV� ILOWURV� ELGLPHQVLRQDOHV� SXHGHQ� VHU� VHSDUDEOHV� R� QRVHSDUDEOHV��XQ�ILOWUR���'�HV�VHSDUDEOH�VL�VX�IXQFLyQ�GH�WUDQVIHUHQFLD�VH�SXHGH�H[SUHVDUFRPR��I�Q��Q��� �I��Q��I��Q���3DUD�HO�FDVR�GH�ILOWURV�VHSDUDEOHV��D�SDUWLU�GH�ODV�HFXDFLRQHV������� \������� HOFiOFXOR�GH�OD�RFWDYD�N�� GH�OD�WUDQVIRUPDGD�ZDYHOHW�ELGLPHQVLRQDO�GH�XQD�LPDJHQ�VHSXHGH�H[SUHVDU�FRPR� ¦¦ �� � � �

������������ ��������� P P NN PQPQ6PJPJQQ6 ������
¦¦ �� � � �

������������ ��������� � P P NN PQPQ6PKPJQQ: ������
¦¦ �� � � �

������������ ��������� � P P NN PQPQ6PJPKQQ: ������
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������������ ��������� � P P NN PQPQ6PKPKQQ: ������
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GRQGH�+�]� \�*�]� VRQ�ILOWURV�XQLGLPHQVLRQDOHV��$�SDUWLU�GH�HVWDV�H[SUHVLRQHV�VH�SXHGHREWHQHU�HO�GLDJUDPD�GH�EORTXHV�GH� OD�)LJXUD�������HQ�pO�VH� UHSUHVHQWD�HO� FiOFXOR�GHXQD� RFWDYD� GH� OD� WUDQVIRUPDGD� ZDYHOHW� GLVFUHWD� SDUD� XQD� VHxDO� ELGLPHQVLRQDO�� 7DOFRPR� SXHGH� DSUHFLDUVH�� HO� FiOFXOR� VH� UHDOL]D� ILOWUDQGR� SULPHUR� SRU� ILODV� OD� LPDJHQ� \OXHJR�SRU�FROXPQDV��/D�VHxDO� ��� ��� � QQ:N� FRQWLHQH�ODV�DOWDV�IUHFXHQFLDV�YHUWLFDOHV��\DTXH� VH� REWLHQH� ILOWUDQGR� OD� VHxDO� ��� �� QQ6N FRQ� XQ� ILOWUR� SDVR� EDMR� HQ� OD� GLUHFFLyQKRUL]RQWDO� \� XQ� ILOWUR� SDVR� DOWR� HQ� OD� GLUHFFLyQ� YHUWLFDO�� 'H� LJXDO� PRGR�� OD� VHxDO��� ��� � QQ:N� FRQWLHQH� ODV� DOWDV� IUHFXHQFLDV� KRUL]RQWDOHV� \� OD� VHxDO� ��� ��� � QQ:N� ODVDOWDV�IUHFXHQFLDV�HQ�DPEDV�GLUHFFLRQHV�
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)LJXUD�������'LDJUDPD�GH�EORTXHV�GH�XQ�EDQFR�GH�DQiOLVLV�SDUD�HO�FiOFXOR�GH�OD�':7���'�7DO� FRPR� VH� REVHUYD� HQ� OD� )LJXUD� ������ SDUD� DSOLFDU� OD� ':7� D� XQD� LPDJHQ�SULPHUR�GHEH�UHDOL]DUVH�XQ�ILOWUDGR�SRU�ILODV�\�SRVWHULRUPHQWH�SRU�FROXPQDV��\D�TXH�VHWUDWD�GH�VHxDOHV�ELGLPHQVLRQDOHV� ILOWUDGDV� FRQ� ILOWURV�XQLGLPHQVLRQDOHV��6LQ� HPEDUJR�VH�SXHGHQ�XWLOL]DU�GLUHFWDPHQWH�ILOWURV�ELGLPHQVLRQDOHV��GH�HVWH�PRGR��VH�REWLHQHQ�HQSDUDOHOR�ODV�FXDWUR�VDOLGDV�FRPR�VH�YH�HQ�OD�)LJXUD�������/RV�FRHILFLHQWHV�GH�ORV�ILOWURVELGLPHQVLRQDOHV� SXHGHQ� REWHQHUVH� ELHQ� PXOWLSOLFDQGR� HQWUH� Vt� ORV� YHFWRUHV� GH� ORVFRHILFLHQWHV�GH�ORV�ILOWURV�XQLGLPHQVLRQDOHV��R�ELHQ�GLUHFWDPHQWH�FRPR�FRHILFLHQWHV�GHILOWURV�ELGLPHQVLRQDOHV�QR�VHSDUDEOHV��(Q�DPERV�FDVRV��HO�UHVXOWDQGR�VHUi�XQD�PDWUL]GH�FRHILFLHQWHV�
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)LJXUD�������'LDJUDPD�GH�EORTXHV�SDUD�OD�':7���'�
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3RU� WDQWR��D�SDUWLU�GH�XQD� LPDJHQ�GH�����[�����SL[HOHV�� WUDV�HO�SURFHVDGR�VHREWLHQHQ�FXDWUR�LPiJHQHV�GH�����[�����SL[HOHV��'H�HVWDV�FXDWUR�LPiJHQHV�UHVXOWDQWHV�VH�WRPDUi�OD�TXH�VH�KD�REWHQLGR�GHO�ILOWUR�*�]�*�]� SDUD�YROYHU�DSOLFDU�OD�WUDQVIRUPDGDZDYHOHW��DVt�VXFHVLYDPHQWH�WDQWDV�YHFHV�FRPR�RFWDYDV��R�QLYHOHV��VH�GHVHHQ�REWHQHU�(Q� OD� )LJXUD� ���� VH�REVHUYD� OD� HYROXFLyQ�GHO� WDPDxR�GH� ODV� LPiJHQHV� DO� DSOLFDU� ODWUDQVIRUPDGD�ZDYHOHW��0LHQWUDV�TXH�HQ� OD�)LJXUD����� VH�YH�HO�HMHPSOR�GH�DSOLFDU� ODWUDQVIRUPDGD�ZDYHOHW�FRQ�WUHV�RFWDYDV�D�XQD�LPDJHQ�FRQFUHWD�
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**� *+�
+*� ++�**�
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�D� �E� �F�
)LJXUD�������D��,PDJHQ�2ULJLQDO��E�6XELPDJHQHV�REWHQLGDV�DO�DSOLFDU�XQ�QLYHO�GH�':7��F��6XELPDJHQHVREWHQLGDV�DO�DSOLFDU�GRV�QLYHOHV�GH�OD�':7�

�D� �E�
)LJXUD�������D��,PDJHQ�RULJLQDO��E��5HVXOWDGR�WUDV�DSOLFDU�WUHV�QLYHOHV�GH�WUDQVIRUPDGD�ZDYHOHW�(O�ILOWUDGR�GH�LPiJHQHV�SUHVHQWD�OD�SUREOHPiWLFD�GHO�WUDWDPLHQWR�GH�ORV�ERUGHV�8QD� LPDJHQ� HV� XQD� VHxDO� ILQLWD�� \D� TXH�HVWDUi� IRUPDGD� SRU�1� [�0 SL[HOHV�� (O� ILOWUR�WDPELpQ�VH�FRUUHVSRQGHUi�FRQ�XQD�PDWUL]�GH�Q�[�P FRHILFLHQWHV��QRUPDOPHQWH�PXFKRPiV�SHTXHxD�TXH�OD�LPDJHQ��/D�RSHUDFLyQ�GH�ILOWUDGR��PDWHPiWLFDPHQWH��FRQVLVWH�HQUHDOL]DU�ORV�SURGXFWRV�\�VXPDV�HQWUH�OD�PDWUL]�GH�FRHILFLHQWHV�\�XQD�SRUFLyQ�GHO�PLVPRWDPDxR�GH� OD� LPDJHQ�� /D�PDWUL]�GH� ILOWUDGR�GHEH� UHFRUUHU� WRGD� OD� LPDJHQ�RULJLQDO��(O
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SULQFLSDO�SUREOHPD�VH�FHQWUD�HQ�FyPR�SURFHGHU�FXDQGR�OD�PDWUL]�GH�ILOWUDGR�VH�DFHUFD�DORV�ERUGHV�GH�OD�LPDJHQ��SDUD�HOOR�KD\�GLYHUVDV�RSFLRQHV�

x /D�PDWUL]�GH�ILOWUDGR�VLHPSUH�GHEH�HVWDU�HQWHUDPHQWH�FRQWHQLGD�HQ�OD�LPDJHQ�&RPR�UHVXOWDGR�VH�SURGXFH�XQD�UHGXFFLyQ�GHO� WDPDxR�GH� OD� LPDJHQ�GHVSXpVGHO�ILOWUDGR�x (O� RULJHQ� GH� OD� PDWUL]� GH� ILOWUDGR� �QRUPDOPHQWH� >Q���� P��@�� GHEH� HVWDUHQWHUDPHQWH� FRQWHQLGR�HQ� OD� LPDJHQ�� (O� UHVXOWDGR� HV� XQD� LPDJHQ� GHO�PLVPRWDPDxR�x $OJ~Q�SL[HO�GH�OD�PDWUL]�GH�ILOWUDGR�WRFD�OD�LPDJHQ��6H�SURGXFH�XQ�DXPHQWR�GHOD�LPDJHQ�UHVXOWDQWH�
(Q�FXDOTXLHUD�GH�ORV�FDVRV��GHEH�FRQVLGHUDUVH�TXH�H[LVWH�XQ�WUDQVLWRULR�HQ�ORVERUGHV�KDVWD�TXH�OD�PDWUL]�GH�ILOWUDGR�HVWp�HQWHUDPHQWH�VREUH�OD�LPDJHQ��3RU�VXSXHVWR�VL�QR�VH�PDQWLHQH�HO�WDPDxR�RULJLQDO�GH�OD�LPDJHQ��QR�SXHGH�FRPSDUDUVH�OD�RULJLQDO�\OD�ILOWUDGD��(Q� ODV�GRV�~OWLPDV�RSFLRQHV�GH�WUDWDPLHQWR�GH�ERUGH��HV�QHFHVDULR�GDU�XQYDORU� D� ORV�SL[HOHV� GH� ORV� ERUGHV�TXH�QR� VH� WLHQHQ�� UHOOHQDQGR� FRQ� QHJURV�� JULVHV�RUHSOLFDQGR�ILODV�\�FROXPQDV�SHULIpULFDV�1R� REVWDQWH�� HO� WUDWDPLHQWR� GH� ORV� ERUGHV� HQ� OD� WUDQVIRUPDGD� ZDYHOHW� VH� KDVROXFLRQDGR�HQ� OD�SURSLD�HWDSD�GH�ILOWUDGR��&XDQGR�VH�DSOLFD� OD� WUDQVIRUPDGD�ZDYHOHWFRQ� FRHILFLHQWHV� 'DXE��� D� XQ� YHFWRU� ILQLWR� GH� �� HOHPHQWRV� 6��Q� FRQ� Q ��������PDWHPiWLFDPHQWH�VH�SXHGH�H[SUHVDU�GHO�VLJXLHQWH�PRGR�
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GRQGH�6��Q� HV� HO� YHFWRU� UHVXOWDQWH� GH� ILOWUDU� OD� VHxDO� SDVR� EDMR� FRQ� HO� ILOWUR�*�]� \DSOLFDU� HO� GLH]PDGR� FRUUHVSRQGLHQWH�� $QiORJDPHQWH��:��Q� VH� REWLHQH� DO� DSOLFDU� HQILOWUR� SDVR� DOWR�+�]� \� GLH]PDU� SRU� �� OD� VHxDO�6��Q��� 6L� DKRUD� VH� WLHQH� HQ� FXHQWD� ODUHODFLyQ�H[LVWHQWH�HQWUH� ORV�FRHILFLHQWHV�GH�*�]� \�+�]��� OD�PDWUL]�TXHGD�GHO�VLJXLHQWHPRGR�
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(O� SURFHVR� GH� VtQWHVLV�� FRQVLVWHQWH� HQ� UHFXSHUDU� HO� YHFWRU� RULJLQDO� 6��Q��� VHSXHGH�DSOLFDU�PHGLDQWH�HO�XVR�XQD�PDWUL]�FXDGUDGD�DQiORJD�D�OD�DQWHULRU�
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(Q�HVWD�RSHUDFLyQ�GH�VtQWHVLV�GHVWDFDQ�GRV�DVSHFWRV� LPSRUWDQWHV�� HO�SULPHURGH�HOORV�HV�HO�WUDWDPLHQWR�GH�ORV�ERUGHV�\�HO�VHJXQGR�HV�HO�SURFHVR�GH�LQWHUSRODFLyQ��HOFXDO� GLILHUH� OLJHUDPHQWH� GH� OR� UHSUHVHQWDGR� HQ� HO� GLDJUDPD� GH� OD� )LJXUD� ������ /DVPXHVWUDV�GH�ODV�VHxDOHV�6��Q� \�:��Q� VH�DSOLFDQ�GH�PRGR�DOWHUQDWLYR�D�DPERV�ILOWURV�*6�]� \�+6�]����'H�HVWD�PDQHUD��FDGD� ILOWUR�FDOFXOD�XQD�PXHVWUD�GH� OD� VHxDO�RULJLQDO6��Q���GRQGH�*6�]� GDUi�ODV�PXHVWUDV�SDUHV�\�+6�]� ODV�PXHVWUDV�LPSDUHV�&RQ� UHVSHFWR� DO� WUDWDPLHQWR� GH� ORV� ERUGHV�� OD� VROXFLyQ� DGRSWDGD� FRQVLVWH� HQTXH�SDUD�UHFXSHUDU�OD�VHxDO�6���� KDFHQ�IDOWD� ODV�VHxDOHV�6������:������6���� \�:�����ODV�FXDOHV�QR�VRQ�FRQVHFXWLYDV��VLQR�TXH�VRQ�ODV�SULPHUDV�\�ODV�~OWLPDV�JHQHUDGDV��(QHO�iPELWR�GH�ODV�LPiJHQHV��VH�WUDGXFH�HQ�TXH�SDUD�UHDOL]DU�OD�WUDQVIRUPDGD�ZDYHOHW�HVQHFHVDULR�DPSOLDU�OD�LPDJHQ�SRU�OD�GHUHFKD�\�SRU�DEDMR�FRQ�ORV�SL[HOHV�GH�OD�L]TXLHUGD\�GH�DUULED��(VWD�VLWXDFLyQ�FRPSOLFD�HO�KDUGZDUH��\D�TXH�VL� ORV�SL[HOHV�VH�VXPLQLVWUDQGH� L]TXLHUGD� D� GHUHFKD� \� GH� DUULED� DEDMR� GH� PRGR� VHFXHQFLDO�� VHUi� QHFHVDULRDOPDFHQDU� ODV�SULPHUDV�ILODV�\�FROXPQDV�SDUD�VHU�XWLOL]DGDV�DO� ILQDO��6LQ�HPEDUJR��VHSXHGH�SODQWHDU�OD�VROXFLyQ�GH�UHOOHQDU�FRQ�QHJURV�R�FRQ�ORV�SL[HOHV�YHFLQRV�HQ�OXJDU�GHXWLOL]DU�ODV�SULPHUDV�ILODV�\�FROXPQDV��(O�UHVXOWDGR�REWHQLGR�HQ�HVWH�FDVR��FRQVLVWH�HQTXH�HO�HIHFWR�GH�ERUGHV�HV�DSUHFLDEOH�D�OD�YLVWD��WDO�FRPR�DSDUHFH�HQ�OD�)LJXUD������
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�D� �E�
)LJXUD�������D��,PDJHQ�RULJLQDO��E��(IHFWR�GH�ERUGHV�GHVSXpV�GH�DSOLFDU�OD�':7�\�UHVWDXUDU�FRQ�,':7�

��� (VWXGLR�&RPSDUDWLYR�HQWUH�)LOWURV
&RPR� VH� KD� YLVWR� DQWHULRUPHQWH�� HO� FiOFXOR� GH� OD� WUDQVIRUPDGD� ZDYHOHW� GLVFUHWDGHSHQGH�HQ JUDQ�PHGLGD�GH�ORV�ILOWURV�TXH�VH�HVFRMDQ��(Q�OD�OLWHUDWXUD�H[LVWH�XQD�JUDQYDULHGDG� GH� FRHILFLHQWHV�� HQ� HO� DSDUWDGR� ��� VH� KDQ� SUHVHQWDGR� DOJXQRV� GH� HVWRVFRHILFLHQWHV��(Q�HO�SUHVHQWH�DSDUWDGR�VH�SUHWHQGH�HVFRJHU�XQ�Q~PHUR�GHWHUPLQDGR�GHGLVWLQWRV�ILOWURV�\�HVWDEOHFHU�FRPSDUDFLRQHV�HYDOXDQGR� OD�FDOLGDG�GH� ODV� LPiJHQHV��HOQ~PHUR�GH�RSHUDFLRQHV�QHFHVDULDV�\�HO�Q~PHUR�GH�ELWV�UHTXHULGRV�/RV� ILOWURV�HVFRJLGRV�SDUD� UHDOL]DU� HO� HVWXGLR� KDQ� VLGR� ORV�TXH�SUHVHQWDQ� XQDPD\RU�XWLOLGDG�HQ�HO�SURFHVDGR�GH�LPiJHQHV�>��@��>��@��>��@��>��@��>��@��>��@��>��@ \�TXH�DFRQWLQXDFLyQ�VH�GHWDOODQ�

x 'DXE����HV�XQ�ILOWUR�RUWRQRUPDO�FX\RV�FRHILFLHQWHV�VH�REWLHQHQ�GH� OD�7DEOD� ���KDFLHQGR�.� ���x &')������VRQ�ILOWURV�GH�FDUiFWHU�ELRUWRJRQDO�FX\RV�FRHILFLHQWHV�VH�REWLHQHQ�GHOD�7DEOD���� KDFLHQGR�.)  ���\�.+  ���x &')������VRQ�ILOWURV�GH�FDUiFWHU�ELRUWRJRQDO�FX\RV�FRHILFLHQWHV�VH�REWLHQHQ�GHOD�7DEOD���� KDFLHQGR�.)  ���\�.+  ���x &')� ����� VRQ� ORV� ILOWURV� ELRUWRJRQDOHV� SURSXHVWRV� HQ� OD� IXWXUD� QRUPD� -3(*����� >��@ \�TXH�FRUUHVSRQGHQ�FRQ� ODV�HFXDFLRQHV��XWLOL]DQGR� OD�QRPHQFODWXUDGH�OD�)LJXUD���� \�GH�OD�)LJXUD�������� ���� ��������� ]]]]]*6 ����� �� ������
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� ������ ������������� ]]]]]]]* ������ ���
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������������������������� �    JJJJ ������/DV� UHVSXHVWDV� HQ� IUHFXHQFLD� GH� ORV� ILOWURV�*�]� \� +�]� SXHGHQ� YHUVH� HQ� OD)LJXUD� �����D�� \� �E�� UHVSHFWLYDPHQWH�� 7DO� FRPR� VH� DSUHFLD�� VH� WUDWD� GH� ILOWURVFRPSOHPHQWDULRV�FRQ�XQD�IUHFXHQFLD�GH�FRUWH�HQ�Z  �S�� \�FRQ�XQD�JDQDQFLD�GH���G%�
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�D� �E�)LJXUD�������5HVSXHVWD�HQ�IUHFXHQFLD�GHO�ILOWUR�GH�DQiOLVLV�'DXE���$�SDUWLU�GH�ORV�FRHILFLHQWHV�PRVWUDGRV�HQ������� VH�REWLHQHQ�ODV�FXDWUR�PDWULFHVGH� ORV� ILOWURV� ELGLPHQVLRQDOHV� SDUD� HO� DQiOLVLV� \� ODV� FXDWUR� GH� OD� VtQWHVLV�� 8QD� YH]UHDOL]DGDV� ODV� RSHUDFLRQHV� GH� ILOWUDGR� HQ� FDGD� XQD� GH� ODV� RFWDYDV�� ODV� VHxDOHVUHVXOWDQWHV�VH�GLYLGHQ�SRU�HO�IDFWRU�GH�HVFDODGR������\D�TXH�VH�WUDWD�GH�PDWULFHV�(Q� OD� )LJXUD� ���� SXHGH� REVHUYDUVH� OD� LPDJHQ� REWHQLGD� GHVSXpV� GH� ODUHFXSHUDFLyQ�� /D� UHODFLyQ� 3615� HV� GH� ������ G%�� VXEMHWLYDPHQWH� VH� SXHGH� DSUHFLDUXQD�UHGXFFLyQ�GHO�EULOOR�FRQ�UHVSHFWR�D�OD�LPDJHQ�RULJLQDO��/RV�DOJRULWPRV�GH�FiOFXOR�GHOD� ':7�� SDUD� FDGD� RFWDYD� \� FDGD� XQR� GH� ORV� ILOWURV�� UHTXLHUHQ� XQ� WRWDO� GH� �1�PXOWLSOLFDFLRQHV�\�ODV�PLVPDV�VXPDV��VLHQGR�1� HO�Q~PHUR�GH�SL[HOHV�GH�OD�LPDJHQ��(QHO� FDVR� GH� OD� ':7� LQYHUVD� VH� UHTXLHUH� HO� PLVPR� Q~PHUR� GH� RSHUDFLRQHV�� SHURWHQLHQGR�HQ�FXHQWD�TXH�1� HV�HO�WDPDxR�GH�OD�LPDJHQ�D�UHFXSHUDU�

)LJXUD������ ,PDJHQ�SURFHVDGD�FRQ�ILOWURV�WLSR�'DXE���8Q�DVSHFWR�QHJDWLYR�HV�TXH�HO�Q~PHUR�GH�ELWV�QHFHVDULRV�SDUD�UHDOL]DU�OD�':7VH� YD� LQFUHPHQWDQGR� WDO� FyPR� DXPHQWD� HO� Q~PHUR� GH� RFWDYDV� R� VXEEDQGDV�� (Q� OD)LJXUD�������VH�SXHGH�YHU�FyPR�HYROXFLRQD�HO�Q~PHUR�GH�ELWV�QHFHVDULRV�HQ�OD�VDOLGDGH�FDGD�XQR�GH�ORV�FXDWUR�ILOWURV�DO�LQFUHPHQWDU�HO�Q~PHUR�GH�RFWDYDV��3DUD�HO�ILOWUR�**
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)LJXUD�������,PDJHQ�SURFHVDGD�FRQ�ILOWURV�WLSR�'DXE���PRGLILFDGR�
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� ��� ������ ]]]]* ���� �
������

/DV�UHVSXHVWDV�HQ�IUHFXHQFLD�GH�ORV�ILOWURV�*�]� \�+�]� VH�PXHVWUDQ�HQ�OD�)LJXUD�����D��\��E��UHVSHFWLYDPHQWH��6H�SXHGH�YHU�TXH�VRQ�ILOWURV�FRPSOHPHQWDULRV��DXQTXHVXV�UHVSXHVWDV�QR�VHDQ�VLPpWULFDV��WDO�FRPR�RFXUUH�FRQ�ORV�ILOWURV�'DXE���



�� &DStWXOR��

0 0.5 1 1.5 2 2.5 3
-80

-70

-60

-50

-40

-30

-20

-10

0

10

Radianes (w)

G
an

an
ci

a 
(d

B
)

Respuesta de un FIR CDF 3/1 Paso Bajo

0 0.5 1 1.5 2 2.5 3
-80

-70

-60

-50

-40

-30

-20

-10

0

10

Radianes (w)

G
an

an
ci

a 
(d

B
)

Respuesta de un FIR CDF 3/1 Paso Alto

�D� �E�)LJXUD�������5HVSXHVWD�HQ�IUHFXHQFLD�GHO�ILOWUR�GH�DQiOLVLV�&')�����2EVHUYDQGR�ODV�HFXDFLRQHV� ������ TXH�GHVFULEHQ� ORV�ILOWURV��VH�GHFLGH�HVFDODUORV� FRHILFLHQWHV� SRU� HO� IDFWRU� ���� OR� FXDO� SHUPLWLUi� UHGXFLU� HO� Q~PHUR� GH� ELWV� HQ� ODVRSHUDFLRQHV� FRQ� UHVSHFWR� DO� ILOWUR� 'DXE���� 2WUR� DVSHFWR� D� WHQHU� HQ� FXHQWD� HQ� ODVHFXDFLRQHV� ��������HV�HO� IDFWRU� UDt]�GH����$O�PXOWLSOLFDU�HQWUH� Vt� ORV� FRHILFLHQWHV�SDUDFRQVWUXLU�ODV�FXDWUR�PDWULFHV��HVWH�IDFWRU�VH�FRQYLHUWH�HQ�XQ�VLPSOH����IDFWRU�FRP~Q�GHWRGDV�ODV�PDWULFHV��3RU�WDQWR��XQD�YH]�DSOLFDGR�HO�ILOWUDGR��ODV�VDOLGDV�VH�GHEHQ�GLYLGLUSRU�����VLQ�HPEDUJR�VH�GLYLGLUiQ�SRU��� GHELGR�D�TXH�HO���IDFWRU�FRP~Q�GH�ODV�PDWULFHVQR�VH�KD�XWLOL]DGR�HQ�OD�RSHUDFLyQ�GH�ILOWUDGR�/RV�DOJRULWPRV�GH�FiOFXOR�GH�OD�':7�SDUD�FDGD�RFWDYD�\�FDGD�XQR�GH�ORV�ILOWURV�UHTXLHUHQ�XQ�WRWDO�GH��1� PXOWLSOLFDFLRQHV�\� ODV�PLVPDV�VXPDV��VLHQGR�1� HO�Q~PHURGH�SL[HOHV�GH�OD�LPDJHQ��(Q�HO�FDVR�GH�OD�':7� LQYHUVD�VH�UHTXLHUH�HO�PLVPR�Q~PHURGH� RSHUDFLRQHV� SHUR� WHQLHQGR� HQ� FXHQWD� TXH� 1� HV� HO� WDPDxR� GH� OD� LPDJHQ� DUHFXSHUDU�(Q�OD�)LJXUD����� VH�REVHUYD�OD�LPDJHQ�REWHQLGD�GHVSXpV�GH� OD�UHFXSHUDFLyQ�/D�UHODFLyQ�3615�HV�GH�������G%��6XEMHWLYDPHQWH��QR�VH�DSUHFLDQ�DSHQDV�GLIHUHQFLDVUHVSHFWR�D�OD�RULJLQDO�
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/DV�UHVSXHVWDV�HQ�IUHFXHQFLD�GH�ORV�ILOWURV�*�]� \�+�]� VH�PXHVWUDQ�HQ�OD�)LJXUD�����D��\� �E��UHVSHFWLYDPHQWH��3XHGH�YHUVH�TXH�VRQ� ILOWURV�FRPSOHPHQWDULRV��DXQTXHVXV� UHVSXHVWDV� QR� VHDQ� FRPSOHWDPHQWH� VLPpWULFDV�� WDO� FRPR� RFXUUH� FRQ� ORV� ILOWURV'DXE���
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Respuesta de un FIR CDF 9/7 Paso Bajo
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�D� �E�)LJXUD�������5HVSXHVWD�HQ�IUHFXHQFLD�GHO�ILOWUR�GH�DQiOLVLV�&')�����2EVHUYDQGR�ODV�HFXDFLRQHV� ������ TXH�GHVFULEHQ� ORV� ILOWURV��VH�GHFLGH�HVFDODUORV� FRHILFLHQWHV� SRU� HO� IDFWRU� ���� $O� LJXDO� TXH� VH� KL]R� FRQ� ORV� ILOWURV� ELRUWRJRQDOHVDQWHULRUHV��HO�WpUPLQR�UDt]�GH�� KDFH�TXH�ODV�VDOLGDV�GH�OD�':7�GHEDQ�VHU�GLYLGLGDV�SRU��� HQ� OXJDU� GH� ����� $O� LJXDO� TXH� RFXUUH� FRQ� ORV� ILOWURV�&')� ����� ODV� FXDWUR�PDWULFHVUHVXOWDQWHV� QR� VRQ� GHO� PLVPR� WDPDxR� QL� WDPSRFR� VRQ� HQ� WRGDV� ODV� RFDVLRQHVFXDGUDGDV�/RV� DOJRULWPRV� GH� FiOFXOR� GH� OD� ':7��SDUD� FDGD� RFWDYD� \� FDGD� XQR� GH� ORVILOWURV��UHTXLHUHQ�XQ�WRWDO�GH���1��� PXOWLSOLFDFLRQHV�\�ODV�PLVPDV�VXPDV��VLHQGR�1� HOQ~PHUR�GH�SL[HOHV�GH� OD� LPDJHQ��(Q�HO�FDVR�GH� OD�':7� LQYHUVD��SDUD�FDGD�RFWDYD�\FDGD�XQR�GH� ORV� ILOWURV��VH� UHTXLHUHQ�XQ� WRWDO� GH���1� PXOWLSOLFDFLRQHV� \� ODV�PLVPDVVXPDV��SHUR�WHQLHQGR�HQ�FXHQWD�TXH�1� HV�HO�WDPDxR�GH�OD�LPDJHQ�D�UHFXSHUDU�(Q�OD�)LJXUD����� VH�REVHUYD�OD�LPDJHQ�REWHQLGD�GHVSXpV�GH� OD�UHFXSHUDFLyQ�/D� UHODFLyQ�3615�HV� GH� ��� G%��6XEMHWLYDPHQWH�� QR� VH� DSUHFLDQ� DSHQDV� GLIHUHQFLDVUHVSHFWR�D�OD�RULJLQDO�
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(Q�OD�)LJXUD�������VH�SXHGH�YHU�FyPR�HYROXFLRQD�HO�Q~PHUR�GH�ELWV�QHFHVDULRVHQ�OD�VDOLGD�GH�FDGD�XQR�GH�ORV�FXDWUR�ILOWURV�DO�LQFUHPHQWDU�HO�Q~PHUR�GH�RFWDYDV��3DUDHO�ILOWUR�**��HO�TXH�PiV�LQIRUPDFLyQ�FRQWLHQH���VL�LQLFLDOPHQWH�OD�LPDJHQ�VH�FRGLILFD�HQ��ELWV��HQ�&$���� WUDV�UHDOL]DU� OD�':7�FRQ���RFWDYDV��VH�QHFHVLWDQ����ELWV�SDUD�SRGHUUHSUHVHQWDU� OD� LQIRUPDFLyQ� GH� OD� ~OWLPD� GH� ODV� VXEEDQGDV� REWHQLGDV�� 7HQLHQGR� HQFXHQWD� ORV� IDFWRUHV�GH� HVFDODGR�� ORV� DOJRULWPRV� GH� FiOFXOR� GH� OD� ':7� LQWHUQDPHQWHGHEHQ�WUDEDMDU�FRQ�XQ�Pi[LPR�GH����ELWV��YDORU�TXH�VH�REWLHQH�H[SHULPHQWDOPHQWH�WUDVUHDOL]DU� XQ� DMXVWH� GH� ORV� ELWV� XWLOL]DGRV� HQ� HO� FyGLJR� 9+'/� DO� DQDOL]DU� GLVWLQWDVLPiJHQHV�
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)LJXUD�������1~PHUR�GH�ELWV�QHFHVDULRV��D�OD�VDOLGD�GH�FDGD�XQD�GH�ODV�HWDSDV�GH�ILOWUDGR�
����� 5HVXPHQ�GH�5HVXOWDGRV
(Q�HVWH�DSDUWDGR�VH�SUHVHQWD�PHGLDQWH�WDEODV�HO�UHVXPHQ�GH�ORV�UHVXOWDGRV�REWHQLGRVHQ� HO� HVWXGLR� GH� ORV� ILOWURV� UHDOL]DGR� HQ� ORV� DSDUWDGRV� DQWHULRUHV�� (VWRV� PLVPRVUHVXOWDGRV�KDQ�VLGR�SUHVHQWDGRV�HQ�>���@�(Q�OD�7DEOD���� VH�PXHVWUDQ�ORV�VLJXLHQWHV�UHVXOWDGRV�SRU�FROXPQDV�

�� 'HQRPLQDFLyQ�GHO�ILOWUR�HQ�HVWXGLR�UHDOL]DGR��� 7LSR�GH�ILOWUR��2UWRQRUPDO�R�%LRUWRJRQDO��� (O�Q~PHUR�GH�FRHILFLHQWHV�TXH�XWLOL]D�HO�ILOWUR�HQ�FXHVWLyQ��6H�LQGLFD�HO�Q~PHURGH�FRHILFLHQWHV�GHO�ILOWUR�SDVR�EDMR�\�GHO�SDVR�DOWR�HQ�HO�DQiOLVLV��6H�FRQVLGHUDQILOWURV�GH�XQD�GLPHQVLyQ��SRVWHULRUPHQWH�KD\�TXH� FRQYHUWLUORV� HQ� ODV�PDWULFHVGH�ILOWUDGR��� /D�UHODFLyQ�VHxDO�UXLGR�REWHQLGD��� (O�Q~PHUR�GH�PXOWLSOLFDFLRQHV�TXH�VH�UHDOL]DQ�HQ�FDGD�ILOWUR��ELGLPHQVLRQDO��GHFDGD�RFWDYD�HQ�HO�FiOFXOR�GH�OD�':7�GH�XQD�LPDJHQ�GH�1�u 1 SL[HOHV��� (O�Q~PHUR�GH�PXOWLSOLFDFLRQHV�TXH�VH�UHDOL]DQ�HQ�FDGD�ILOWUR��ELGLPHQVLRQDO��GHFDGD�RFWDYD�HQ�HO�FiOFXOR�GH� OD� ,':7�SDUD� UHFRQVWUXLU�XQD� LPDJHQ�GH�1�u 1SL[HOHV�
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7DEOD������5HVXPHQ�GH�UHVXOWDGRV�,�

'HQRPLQDFLyQ 7LSR 1~PHUR&RHILFLHQWHV 6�1��G%� 0XOWLSOLFDFLRQHVHQ�':7 0XOWLSOLFDFLRQHVHQ�,':7'DXE�� 2UWRQRUPDO ��� ����� �1� �1�
'DXE���0 2UWRQRUPDO ��� ����� �1� �1�
&')���� %LRUWRJRQDO ��� ����� �1� �1�

&')�����0 %LRUWRJRQDO ��� ����� �1� �1�
&')���� %LRUWRJRQDO ��� ����� ��1��� �1�
&')���� %LRUWRJRQDO ��� �� ��1��� ��1�

(Q�OD�7DEOD���� VH�PXHVWUDQ�ORV�VLJXLHQWHV�UHVXOWDGRV�SRU�FROXPQDV�
�� 'HQRPLQDFLyQ�GHO�ILOWUR��� (O� Q~PHUR� GH� ELWV� TXH� VH� KDQ� HPSOHDGR� SDUD� OD� FXDQWLILFDFLyQ� GH� ORVFRHILFLHQWHV��� (O�Q~PHUR�Pi[LPR�GH�ELWV�QHFHVDULR�SDUD�OD�UHSUHVHQWDFLyQ�GH�OD�PDWUL]�**��HV�GHFLU��OD�VDOLGD�GHO�ILOWUR�**�GHVSXpV�GH�OD�FXDUWD�RFWDYD��� (O� Q~PHUR� Pi[LPR� GH� ELWV� WHyULFR� QHFHVDULR� SDUD� OD� UHDOL]DFLyQ� GH� ODVRSHUDFLRQHV� DULWPpWLFDV� LQWHUQDV� GH� OD� ':7��3DUD� REWHQHU� HVWH� YDORU� VH� KDQWHQLGR� HQ� FXHQWD� ORV� ELWV� LQLFLDOHV� GH� OD� LPDJHQ� \� ORV� ELWV� XWLOL]DGRV� HQ� ODFXDQWLILFDFLyQ�GH�ORV�FRHILFLHQWHV��� (O� Q~PHUR� Pi[LPR� GH� ELWV� TXH� KDQ� VLGR� QHFHVDULRV� HQ� OD� SUiFWLFD� SDUD� ODUHDOL]DFLyQ�GH� ODV�RSHUDFLRQHV�DULWPpWLFDV� LQWHUQDV�GH� OD�':7� VLQ�SpUGLGD�GHLQIRUPDFLyQ��(VWH�YDORU�VH�KD�REWHQLGR�H[SHULPHQWDOPHQWH��� (Q�HVWD� FROXPQD�VH�SUHWHQGH� UHIOHMDU� VL� ORV� FRHILFLHQWHV�GH� ORV� ILOWURV�SXHGHQH[SUHVDUVH� VHQFLOODPHQWH� FRPR� FRPELQDFLyQ� GH� VXPDV� \� GHVSOD]DPLHQWRV� \SRU�WDQWR�HOLPLQDU�ODV�PXOWLSOLFDFLRQHV�

7DEOD������5HVXPHQ�GH�UHVXOWDGRV�,,�
'HQRPLQDFLyQ %LWV&RHILFLHQWHV 0D[��%LWVHQ��2FWDYDV

0D[��%LWVSDUD�ODV2SHUDFLRQHV7HyULFR
0D[��%LWVSDUD�ODV2SHUDFLRQHV3UiFWLFR

,PSOHPHQWDFLyQVLQPXOWLSOLFDGRUHV
'DXE�� � �� �� �� 1R'DXE���0 � � �� �� 1R&')���� � �� �� �� 6L



�� &DStWXOR��
'HQRPLQDFLyQ %LWV&RHILFLHQWHV 0D[��%LWVHQ��2FWDYDV

0D[��%LWVSDUD�ODV2SHUDFLRQHV7HyULFR
0D[��%LWVSDUD�ODV2SHUDFLRQHV3UiFWLFR

,PSOHPHQWDFLyQVLQPXOWLSOLFDGRUHV
&')�����0 � �� �� �� 6L&')���� � �� �� �� 6L&')���� � �� �� �� 6L

��� &RQFOXVLRQHV
/D�WUDQVIRUPDGD�ZDYHOHW�GLVFUHWD��':7��SUHVHQWD�XQ�FRPSRUWDPLHQWR�TXH�VH�DVHPHMDPiV�D�OD�UHVSXHVWD�GHO�RMR�KXPDQR�TXH�OD�WUDQVIRUPDGD�GLVFUHWD�GHO�FRVHQR��'&7���SRUWDQWR�� SDUHFH� HO� PpWRGR� LGHDO� SDUD� OD� FRPSUHVLyQ� GH� LPiJHQHV� \� YtGHR� GLJLWDO�� 1RREVWiQWH��HO�EXHQ�UHVXOWDGR�GH�OD�':7�GHSHQGH�HQ�JUDQ�PHGLGD�GH�ORV�ILOWURV�TXH�VHXWLOLFHQ�

3DUD�OD�HOHFFLyQ�GHO�ILOWUR�QR�VyOR�KD\�TXH�HYDOXDU�SDUiPHWURV�REMHWLYRV�FRPR�ODUHODFLyQ�VHxDO�UXLGR��VLQR�TXH� WDPELpQ�KD\�TXH� WHQHU�HQ�FXHQWD�DVSHFWRV�VXEMHWLYRV�(Q�HVWD� OtQHD��HO�HVWXGLR�UHDOL]DGR�GHPXHVWUD�TXH�ORV�ILOWURV�ELRUWRJRQDOHV�HQ�JHQHUDOSUHVHQWDQ�XQD�PHMRU�UHVSXHVWD�TXH�ORV�ILOWURV�RUWRQRUPDOHV�
/RV� ILOWURV� ELRUWRJRQDOHV� SUHVHQWDEDQ� XQD� PD\RU� UHODFLyQ� VHxDO�UXLGR� \� XQDPHMRU�UHVSXHVWD�VXEMHWLYD��7DPELpQ�SHUPLWHQ�GLVPLQXLU�HO�Q~PHUR�GH�ELWV�QHFHVDULRV�HQODV�RSHUDFLRQHV�\�DGHPiV�VXVWLWXLU�ODV�PXOWLSOLFDFLRQHV�SRU�VXPDV�\�GHVSOD]DPLHQWRV�1R�REVWDQWH��QR�WRGRV�ORV�ILOWURV�ELRUWRJRQDOHV�WLHQHQ�HO�PLVPR�Q~PHUR�GH�FRHILFLHQWHVHQ�HO�SDVR�DOWR� \�HO�SDVR�EDMR�� OR� FXDO� SURYRFD�TXH� ODV�PDWULFHV�GH� ILOWUDGR�QR� VHDQVLHPSUH�FXDGUDGDV��FRPR�RFXUUH�FRQ�ORV�ILOWURV�&')�����\�&')������ORV�FXDOHV�DGHPiVLQFUHPHQWDQ�FRQVLGHUDEOHPHQWH�HO�Q~PHUR�GH�RSHUDFLRQHV�
(O� KHFKR� GH�TXH� ODV�PDWULFHV� GH� ILOWUDGR� QR� VHDQ� FXDGUDGDV� \� DGHPiV� VHDQHQWUH� Vt� GH� GLPHQVLRQHV� GLVWLQWDV�� QR� SURYRFD� DSHQDV� FRQIOLFWRV� HQ� XQDLPSOHPHQWDFLyQ� VRIWZDUH� GH� OD� ':7�� 6LQ� HPEDUJR�� FXDQGR� VH� WUDWD� GH� XQDLPSOHPHQWDFLyQ� KDUGZDUH�� VH� SURGXFHQ� UHWUDVRV� \� GHVFRPSHQVDFLRQHV� GHO� IOXMR� GHGDWRV�TXH�REOLJDQ�DO�DOPDFHQDPLHQWR�GH�ORV�PLVPRV�SDUD�VLQFURQL]DU�HO�LQWHUFDPELR�GHGDWRV�HQWUH�HWDSDV�GHO�GLVHxR�
(Q� FXDQWR� D� ODV� YDULDQWHV� GH� ORV� ILOWURV�� PRGLILFDGDV� FRQ� HO� ILQ� GH� DFRWDU� ODVDOLGD��HO�ILOWUR�'DXE���PDQWLHQH�VX�UHODFLyQ�VHxDO�UXLGR��VLQ�HPEDUJR��HO�ILOWUR�&')����SUHVHQWD�XQD�UHGXFFLyQ�GH����G%��OR�FXDO�QR�HV�DGPLVLEOH��3RU�WDQWR��OD�DFRWDFLyQ�GH�ODVDOLGD�QR�VHUi�XQD�WpFQLFD�D�DSOLFDU�HQ�ORV�ILOWURV�ELRUWRJRQDOHV�
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�$UTXLWHFWXUDV�H,PSOHPHQWDFLRQHV�GH�OD:DYHOHW

��� ,QWURGXFFLyQ
(Q�HVWH�FDStWXOR�VH�SUHVHQWDQ�ODV�DUTXLWHFWXUDV�PiV�FRPXQHV�TXH�VH�HQFXHQWUDQ�HQ�ODOLWHUDWXUD� SDUD� OD� LPSOHPHQWDFLyQ� GH� OD� WUDQVIRUPDGD� ZDYHOHW�� 3UHYLDPHQWH� KD\� TXHGHVWDFDU� GRV� DVSHFWRV� LPSRUWDQWHV� UHVSHFWR� D� ODV� PLVPDV�� HO� SULPHUR� HV� TXH� ODPD\RUtD�GH�ODV�DUTXLWHFWXUDV�TXH�VH�SURSRQHQ�VRQ�9/6,��FRQ�LPSOHPHQWDFLRQHV�VREUH$6,&��QR�HQFRQWUiQGRVH�DSHQDV� LQIRUPDFLyQ�VREUH� LPSOHPHQWDFLRQHV�HQ�GLVSRVLWLYRVSURJUDPDEOHV��FRPR�VRQ�ODV�)3*$��(O�RWUR�DVSHFWR�D�GHVWDFDU��HV�TXH�XQD�JUDQ�SDUWHGH� ODV� DUTXLWHFWXUDV� SURSXHVWDV� SDUD� OD� LPSOHPHQWDFLyQ� GH� OD� WUDQVIRUPDGD� ZDYHOHWELGLPHQVLRQDO��VRQ�H[WHQVLRQHV�GH�DUTXLWHFWXUDV�SDUD�OD�ZDYHOHW�XQLGLPHQVLRQDO��FRQ�ORFXDO� QR� VRQ� OR� VXILFLHQWHPHQWH� HILFLHQWHV� SDUD� HO� WUDWDPLHQWR� GH� LPiJHQHV� \� YtGHRGLJLWDO� 7HQLHQGR�HQ� FXHQWD� OR� FRPHQWDGR� HQ� HO� SiUUDIR� DQWHULRU��HO� SUHVHQWH� FDStWXORWLHQH� OD� VLJXLHQWH� HVWUXFWXUD�� HQ� SULPHU� OXJDU� VH� SUHVHQWDUiQ� DOJXQDV� GH� ODVDUTXLWHFWXUDV� PiV� FRPXQHV� SDUD� OD� UHDOL]DFLyQ� GH� OD� WUDQVIRUPDGD� ZDYHOHWXQLGLPHQVLRQDO��OR�FXDO�GDUi�SDVR�DO�HVWXGLR�GH�OD�H[WHQVLyQ�GH�GLFKDV�DUTXLWHFWXUDV�DOFDVR�GH�OD�ZDYHOHW�ELGLPHQVLRQDO��3RVWHULRUPHQWH�VH�FRPHQWDUiQ�ODV�DUTXLWHFWXUDV�TXHKDQ� VLGR� GHVDUUROODGDV� GLUHFWDPHQWH� SDUD� HO� WUDWDPLHQWR� GH� LPiJHQHV�� SRU� WDQWR� VHWUDWDUi�GH�DUTXLWHFWXUDV�SHQVDGDV�SDUD�UHDOL]DU�OD�ZDYHOHW�ELGLPHQVLRQDO��6H�FRQFOXLUiHO� FDStWXOR� KDFLHQGR� XQ� UHVXPHQ� GH� UHVXOWDGRV� GH� ODV� DUTXLWHFWXUDV� HLPSOHPHQWDFLRQHV�SUHVHQWDGDV�
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7DO� FRPR� VH� KD� YLVWR� HQ� HO� DSDUWDGR� ����� OD� WUDQVIRUPDGD� ZDYHOHW� ELGLPHQVLRQDOUHTXLHUH�HO�XVR�GH�ILOWURV�ELGLPHQVLRQDOHV��/RV�ILOWURV���'�SXHGHQ�VHU�VHSDUDEOHV�R�QRVHSDUDEOHV��OR�FXDO�D�VX�YH]�GD�OXJDU�D�GRV�WLSRV�GH�DUTXLWHFWXUDV�/RV�ILOWURV�VHSDUDEOHV�VH�SXHGHQ�GHVFRPSRQHU�HQ�GRV�ILOWURV�XQLGLPHQVLRQDOHV�HQ� FX\R� FDVR� HO� FiOFXOR� GH� OD� ZDYHOHW� VH� GHVFRPSRQH� HQ� GRV� HWDSDV� GH� ILOWUDGRXQLGLPHQVLRQDOHV��/D�SULPHUD�HWDSD�FRQVLVWLUi�HQ�UHDOL]DU�XQ�ILOWUDGR�SRU�ILODV�PLHQWUDVTXH�HQ�OD�VHJXQGD�VH�UHDOL]DUi�XQ�ILOWUDGR�SRU�FROXPQDV��YHU�)LJXUD��������6HJ~Q�pVWRVH�SXHGH�SODQWHDU� XQD�DUTXLWHFWXUD� SDUD� HO� FiOFXOR� GH� OD�':7� ��'�� FRPR� XQD�PHUDH[WHQVLyQ�GH�OD�ZDYHOHW�XQLGLPHQVLRQDO��(V�GHFLU��XWLOL]DQGR�GRV�HVWUXFWXUDV�GH�ZDYHOHW��'�HQFDGHQDGDV�HQ�VHULH��GH�WDO�PRGR�TXH�XQD�UHDOL]D�HO�ILOWUDGR�SRU�ILODV�\�OD�RWUD�SRUFROXPQDV�/RV� ILOWURV� QR� VHSDUDEOHV� QR� VH� SXHGHQ� GHVFRPSRQHU� HQ� ILOWURVXQLGLPHQVLRQDOHV��SRU�OR�WDQWR�KD\�TXH�UHDOL]DU�HVWUXFWXUDV�SDUD�OD�ZDYHOHW�TXH�UHDOLFHQGLUHFWDPHQWH� HO� ILOWUDGR� HQ� GRV� GLPHQVLRQHV� �YHU� )LJXUD� ������� /D� YHQWDMD� TXHSUHVHQWDQ� ODV� DUTXLWHFWXUDV� ZDYHOHW� EDVDGDV� HQ� ILOWURV� GH� GRV� GLPHQVLRQHV�� HV� TXHSXHGHQ�XWLOL]DU�WDQWR�ILOWURV�VHSDUDEOHV�FRPR�ILOWURV�QR�VHSDUDEOHV��OR�FXDO�QR�HV�SRVLEOHHQ�ODV�DUTXLWHFWXUDV�TXH�VH�IXQGDPHQWDQ�HQ�ILOWURV�GH�XQD�GLPHQVLyQ�(Q� HVWH� DSDUWDGR� VH� SUHVHQWDQ� GRV� WLSRV� GH� DUTXLWHFWXUDV� ZDYHOHWELGLPHQVLRQDOHV��ODV�TXH�VH�EDVDQ�HQ�ILOWURV�XQLGLPHQVLRQDOHV�\�ODV�TXH�XWLOL]DQ�ILOWURVGH�GRV�GLPHQVLRQHV�
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/D�WUDQVIRUPDGD�ZDYHOHW�HQ�GRV�GLPHQVLRQHV�XVDQGR�ILOWURV�GH�XQD�VROD�GLPHQVLyQ�VHGHVFULEH�JUiILFDPHQWH�HQ� OD� )LJXUD�������(Q�HOOD� VH�KD� UHSUHVHQWDGR�~QLFDPHQWH�XQ
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7DO�FRPR�VH�YH�HQ�OD�)LJXUD�������OD�DUTXLWHFWXUD��V\VWROLF�SDUDOOHO��SUHVHQWD�XQDHVWUXFWXUD�UHFXUUHQWH��HVWi�IRUPDGD�SRU�GRV�ILOWURV�SDVR�EDMR��6� \�3���\�GRV�ILOWURV�SDVRDOWR� �6� \� 3���� (Q� SULPHU� OXJDU� VH� UHDOL]D� XQ� ILOWUDGR� SRU� ILODV� XWLOL]DQGR� ORV� ILOWURVVLVWyOLFRV� GHQRPLQDGRV� 6� \� 6��� D� FRQWLQXDFLyQ� VH� UHDOL]D� XQ� ILOWUDGR� SRU� FROXPQDVXWLOL]DQGR�ILOWURV�TXH�UHTXLHUHQ�WRGDV�ODV�HQWUDGDV�HQ�SDUDOHOR��3� \�3����SRU�HVWH�PRWLYRHV�GHQRPLQDGD�DUTXLWHFWXUD� �V\VWROOLF�SDUDOOHO��� /D� UHFXUUHQFLD�GHO� GLVHxR� VH�REVHUYDHQ�TXH�OD�VDOLGD�GHO�ILOWUR�3� HV�UHDOLPHQWDGD�KDFLD�OD�HQWUDGD�GHO�ILOWUR�6���(V�QHFHVDULRXWLOL]DU� FpOXODV� GH� DOPDFHQDPLHQWR� HQWUH� HO� ILOWUDGR� GH� ODV� ILODV� \� HO� ILOWUDGR� GH� ODVFROXPQDV��\D�TXH�KDVWD�TXH�QR�VH�GLVSRQH�GH� OD�VXILFLHQWH� LQIRUPDFLyQ�QR�VH�SXHGHFRPHQ]DU�HO�FiOFXOR�GH�ODV�FROXPQDV�/D� DUTXLWHFWXUD� �V\VWROLF�SDUDOOHO�� SUHVHQWD� HQ� UHVXPHQ� ODV� VLJXLHQWHVFDUDFWHUtVWLFDV�

x (QWUDGD�GH�GDWRV��6HULH�x 1~PHUR�GH�FLFORV�GH�UHORM�SDUD�SURFHVDU�XQD�LPDJHQ�GH�1�u 1 SL[HOHV��1��1�x &pOXODV�GH�DOPDFHQDPLHQWR���1�/�����VLHQGR�/ OD�ORQJLWXG�GH�ORV�ILOWURV�x 1~PHUR�GH�0$&���/�x 1~PHUR�GH�0XOWLSOLFDGRUHV���/�x 1~PHUR�GH�6XPDGRUHV���/�x &DGHQFLD�GH�VDOLGD�GH�ORV�GDWRV����
/D� VHJXQGD DSUR[LPDFLyQ� FRQVLVWH� HQ� XWLOL]DU� XQD� FRPELQDFLyQ� HQWUHHVWUXFWXUDV��ELW�SDUDOOHO��\��GLJLW�VHULDO��FRPR�ODV�TXH�VH�PXHVWUDQ�HQ� >��@��/D�SULPHUDDUTXLWHFWXUD�TXH�VH�SUHVHQWD�XWLOL]D�XQ�ILOWUR��ELW�SDUDOOHO��\�RWUR��ELW�VHULDO��GH�WDPDxR�ODPLWDG�GH� OD�SDODEUD��SDUD� LPSOHPHQWDU� WDQWR�HO� ILOWUR�SDVR�EDMR� FRPR�HO�SDVR�DOWR��(OSULPHU� QLYHO� GH� FiOFXOR� GH� OD� ZDYHOHW� HVWi� FRQVWLWXLGR� SRU� GRV� ILOWURV� �ELW�SDUDOOHO�PLHQWUDV�TXH�ORV�QLYHOHV�UHVWDQWHV�XWLOL]DQ�GRV�ILOWURV��GLJLW�VHULDO��GH�WDPDxR� OD�PLWDGGH�OD�SDODEUD��(VWD�DUTXLWHFWXUD�XWLOL]D�XQ�WRWDO�GH�WUHV�ILOWURV�\�WRGRV�ORV�PXOWLSOLFDGRUHVXWLOL]DQ�FRHILFLHQWHV�ILMRV��(O�RWUR�PpWRGR�SUHVHQWDGR�HQ�>��@��XWLOL]D�ILOWURV��ELW�SDUDOOHO�HQ� HO� SULPHU� QLYHO� GH� FDOFXOR� GH� OD� ':7��PLHQWUDV� TXH� HQ� ORV� GHPiV� QLYHOHV� XWLOL]DILOWURV��GLJLW�VHULDO��FRPR�ORV�GH�OD�)LJXUD������(VWH�PpWRGR�WLHQH�OD�YHQWDMD�GH�XWLOL]DU�HO������GHO�KDUGZDUH��6LQ�HPEDUJR��QLQJXQR�GH�ORV�GRV�PpWRGRV�SUHVHQWDGRV�HQ� >��@�XWLOL]D�HVWUXFWXUDV�UHFXUUHQWHV�/D� WHUFHUD DSUR[LPDFLyQ� SUHVHQWDGD�� FRQVLVWH� HQ� XWLOL]DU� ~QLFDPHQWHHVWUXFWXUDV��GLJLW�VHULDO��SDUD�OD�UHDOL]DFLyQ�GH�OD�WUDQVIRUPDGD�ZDYHOHW��8Q�HMHPSOR�GHHVWH� WLSR� GH� DSUR[LPDFLyQ� VH� SUHVHQWD� HQ� >��@�� /D� DUTXLWHFWXUD� PRVWUDGD� HQ� >��@FRQVLVWH�HQ�ILOWURV�VLVWyOLFRV�TXH�XWLOL]DQ�XQD�YHUVLyQ�PHMRUDGD�GH� OD�HVWUXFWXUD� �GLJLW�VHULDO�� SUHVHQWDGD� HQ� OD� )LJXUD� ����� /D� PHMRUD� VHJ~Q� ORV� DXWRUHV�� FRQVLVWH� HQ� TXHXWLOL]D�XQD�~QLFD�FpOXOD�GH� ILOWUDGR�SDUD� LPSOHPHQWDU� WDQWR�HO� ILOWUR�SDVR�EDMR� FRPR�HOILOWUR�SDVR�DOWR�GH�XQD�VyOD�GLPHQVLyQ��HQ�OXJDU�GH�XWLOL]DU�XQD�HVWUXFWXUD�GH�GRV�ILOWURVHQ�SDUDOHOR�FRPR�RFXUUH�HQ�OD�)LJXUD������(Q�OD�)LJXUD������D��VH�PXHVWUD�OD�HVWUXFWXUDGHO�ILOWUR�VLVWyOLFR�GH�VHLV�HWDSDV�XWLOL]DGR�HQ�>��@��0LHQWUDV�TXH�HQ�OD�)LJXUD������E��VHSXHGH�YHU� OD�HVWUXFWXUD�GH�FDGD�FpOXOD�GH�ILOWUDGR��7DO� FRPR�SXHGH�DSUHFLDUVH�KDFHQIDOWD�WDQWDV�FpOXODV�GH�ILOWUDGR�FRPR�HWDSDV�WHQJD�HO�ILOWUR��/RV�DXWRUHV�LQGLFDQ�TXH�ORVPXOWLSOLFDGRUHV� XWLOL]DGRV� HQ� HVWH� WLSR� GH� HVWUXFWXUD� GHEHQ� VHU� PX\� UiSLGRV�� 2WUD
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x &RQ� UHVSHFWR� D� OD� HVWUXFWXUD� GHVSOHJDGD� GH� OD� LPSOHPHQWDFLyQ� DQWHULRU� VHSURGXFH�XQD�UHGXFFLyQ�GH�XQ�����HQ�OD�RFXSDFLyQ�GHO�GLVSRVLWLYR�x (VWD�LPSOHPHQWDFLyQ�XWLOL]D���HOHPHQWRV�'DWDB3DWKB*���HQ�OXJDU�GH���TXH�VHXWLOL]DEDQ� DQWHULRUPHQWH�� 3RU� WDQWR�� FDGD� XQR� GH� ORV� 'DWDB3DWKB*��� RFXSDDOUHGHGRU�GH�XQRV�����VOLFHV�����GH�XQD�9LUWH[����(���OR�FXDO�VLJQLILFD�TXH�ORV'DWDB3DWKB*���UHSUHVHQWDQ�HO�����GHO�GLVHxR�HQ�RFXSDFLyQ��PLHQWUDV�TXH�HOUHVWR�GH�WDUHDV�GH�FRQWURO�~QLFDPHQWH�XWLOL]DQ�XQ�����GHO�GLVHxR�x /D� XWLOL]DFLyQ� GHO� KDUGZDUH� HV� PiV� FRPSOHWD�� ODV� XQLGDGHV� GH� FiOFXOR� GH� ODSULPHUD�RFWDYD�VRQ�XWLOL]DGDV�SUiFWLFDPHQWH�HO������GHO�WLHPSR��PLHQWUDV�TXHODV�XQLGDGHV�GH�FiOFXOR�GHO�UHVWR�GH�RFWDYDV�WLHQHQ�XQD�XWLOL]DFLyQ�GHO�����GHOWLHPSR��SRUFHQWDMH�TXH�VH�LQFUHPHQWD�DO�DXPHQWDU�HO�Q~PHUR�GH�RFWDYDV�x $XQTXH� OD�XWLOL]DFLyQ�GHO�KDUGZDUH�QR�HV�FRPSOHWD� VH�PDQWLHQH�HO� WLHPSR�GHFiOFXOR�GH�OD�ZDYHOHW�x (O� GLVHxR�PDQWLHQH� OD� HVFDODELOLGDG� \� OD� PRGXODULGDG�� FDUDFWHUtVWLFDV� TXH� \DIXHURQ� GHPRVWUDGDV� HQ� HO� DSDUWDGR� DQWHULRU� \� TXH� VH� UHDILUPDQ� FRQ� PD\RUtPSHWX� HQ�HVWD� LPSOHPHQWDFLyQ�� \D�TXH�QR�KD� VLGR� QHFHVDULR� GLVHxDU� QLQJ~QHOHPHQWR�QXHYR�x 8Q�DVSHFWR�LPSRUWDQWH�D�GHVWDFDU�HV�HO�FRQWURO�GLVWULEXLGR��5HDOL]DGR�PHGLDQWHGRV�EORTXHV��&RQWUROB3DWKB*���\�&RQWUROB*HQHUDOB*���� FRQVLVWHQWHV�HQ�GRV



'LVHxR�)tVLFR ���
PiTXLQDV�GH�HVWDGRV�TXH�VH�XWLOL]DQ�HQ�GLIHUHQWHV�QLYHOHV�MHUiUTXLFRV�\�TXH�VHFRPXQLFDQ�HQWUH�Vt�x /D� IUHFXHQFLD�Pi[LPD� GH� WUDEDMR� SUiFWLFDPHQWH� VH�PDQWLHQH� FRQ� UHVSHFWR� DOGLVHxR�DQWHULRU�

��� ,PSOHPHQWDFLyQ�3DUWLFXODUL]DGD
/RV� GLVHxRV� DQWHULRUHV� VRQ� JHQHUDOLVWDV� HQ� FXDQWR� D� ORV� FRHILFLHQWHV� GH� ODWUDQVIRUPDGD�ZDYHOHW��(O�FyGLJR�9+'/�GHO�EORTXH�'DWDB3DWKB*����HVWi� UHDOL]DGR�GHWDO�PRGR�TXH�ORV�FRHILFLHQWHV�GH�ORV�ILOWURV�VRQ�WUDWDGRV�FRPR�FRQVWDQWHV��$Vt��XQ�ILOWURGH�WDPDxR�/�u / HVWi�FRPSXHVWR�SRU�/� YDORUHV�R�FRQVWDQWHV�(Q� OD� )LJXUD� ���� VH� PXHVWUDQ� GRV� SRUFLRQHV� GHO� FyGLJR� 9+'/� GHO� EORTXH'DWDB3DWKB*����(Q�HO�UHFXDGUR�VXSHULRU�VH�PXHVWUD�OD�GHFODUDFLyQ�GH�ODV�FRQVWDQWHVGH�ORV�FRHILFLHQWHV��(VWDV�FRQVWDQWHV�KDQ�VLGR�GHILQLGDV�HQ�XQ��SDFNDJH��DGMXQWR�FRPRXQ�YHFWRU�GH�/� YDORUHV��/D�FRQVWDQWH��EE��UHSUHVHQWD�ORV�FRHILFLHQWHV�GHO�ILOWUR�**�GHOD�)LJXUD������� OD�FRQVWDQWH��ED��WLHQH�ORV�FRHILFLHQWHV�GHO�ILOWUR�*+�� OD�FRQVWDQWH��DE�VRQ� ORV� FRHILFLHQWHV� GHO� ILOWUR� +*� \� SRU� ~OWLPR� OD� FRQVWDQWH� �DD�� FRQWLHQH� ORVFRHILFLHQWHV�GHO�ILOWUR�++�

pbb2 := pixel(13 downto 0)*bb(i);
pbb3 := pixel(27 downto 14)*bb(i+4);
pbb1 := pbb3+pbb2+pbb1;
pba2 := pixel(13 downto 0)*ba(i);
pba3 := pixel(27 downto 14)*ba(i+4);
pba1 := pba3+pba2+pba1;
pab2 := pixel(13 downto 0)*ab(i);
pab3 := pixel(27 downto 14)*ab(i+4);
pab1 := pab3+pab2+pab1;
paa2 := pixel(13 downto 0)*aa(i);
paa3 := pixel(27 downto 14)*aa(i+4);
paa1 := paa3+paa2+paa1;

constant bb : MATRIX_BIORTO3:= MATRIZ_BB_BI3;
constant ba : MATRIX_BIORTO3:= MATRIZ_BA_BI3;
constant ab : MATRIX_BIORTO3:= MATRIZ_AB_BI3;
constant aa : MATRIX_BIORTO3:= MATRIZ_AA_BI3;

)LJXUD�������3RUFLyQ�GHO�FyGLJR�9+'/�GH�'DWDB3DWKB*���(Q�HO�UHFXDGUR�LQIHULRU�GH�OD�)LJXUD����� VH�PXHVWUD�OD�SRUFLyQ�GH�FyGLJR�9+'/TXH�UHDOL]D�ODV�RSHUDFLRQHV�PDWHPiWLFDV�GH�ILOWUDGR��7DO�FRPR�VH�DSUHFLD��HQ�FDGD�FLFORGH�UHORM��SRU�FDGD�ILOWUR�VH�UHDOL]DQ�GRV�RSHUDFLRQHV�GH�PXOWLSOLFDFLyQ�\�GRV�VXPDV��+D\TXH�UHFRUGDU�TXH�VH�WUDEDMD�FRQ�GRV�SL[HOHV�HQ�SDUDOHOR��FRQ�OR�FXDO��SL[HO����GRZQWR���� FRUUHVSRQGH�FRQ�HO� GHQRPLQDGR�3L[HO���� HQ� ORV�GLDJUDPDV�GH�EORTXH� \� �SL[HO���



��� &DStWXOR��
GRZQWR� ����� HV� HO� 3L[HO����� 6HJ~Q� HVWR�� HO� FiOFXOR� GH� ODV� FXDWUR� VDOLGDV� HQ� SDUDOHORUHTXLHUH�UHDOL]DU���PXOWLSOLFDFLRQHV�\���VXPDV�SRU�FDGD�XQR�GH�ORV�'DWDB3DWKB*���

temp_0A(13 downto 0) :=pixel(13 downto 0);
temp_0A(21 downto 14) := (others => pixel(13));
temp_1A:=pixel(13 downto 0)*"00000011";
temp_2A:=pixel(13 downto 0)*"00001001";
Mtemp_0A := -temp_0A;
Mtemp_1A := -temp_1A;
Mtemp_2A := -temp_2A;
temp_0B(13 downto 0) :=pixel(27 downto 14);
temp_0B(21 downto 14) := (others => pixel(27));
temp_1B:=pixel(27 downto 14)*"00000011";
temp_2B:=pixel(27 downto 14)*"00001001";
Mtemp_0B := -temp_0B;
Mtemp_1B := -temp_1B;
Mtemp_2B := -temp_2B;

case i is
when 1 =>

pbb1 := (2=>'1', others => '0');
pba1 := (3=>'1', others => '0');
pab1 := (3=>'1', others => '0');
paa1 := (4=>'1', others => '0');

pbb2 := temp_0A;
pbb3 := Mtemp_1B;
pba2 := temp_1B;
pba3 := Mtemp_0A;
pab2 := temp_1B;
pab3 := Mtemp_0A;
paa2 := temp_0A;
paa3 := Mtemp_1B;

when 2 =>
pbb2 := temp_2B;
pbb3 := Mtemp_1A;
pba2 := temp_1A;
pba3 := Mtemp_2B;
pab2 := temp_1A;
pab3 := Mtemp_2B;
paa2 := temp_2B;
paa3 := Mtemp_1A;
.
.

end case;

pbb1 := pbb2+pbb3+pbb1;
pba1 := pba2+pba3+pba1;
pab1 := pab2+pab3+pab1;
paa1 := paa2+paa3+paa1;

if i = 8 then
i:=1;

else
i:=i+1;

end if;

)LJXUD�������3RUFLyQ�GHO�FyGLJR�9+'/�GH�'DWDB3DWKB*���



'LVHxR�)tVLFR ���
7RPDQGR�XQRV�FRHILFLHQWHV�GHWHUPLQDGRV��SRU�HMHPSOR� ORV�GHQRPLQDGRV�&')����TXH�IXHURQ�DQDOL]DGRV�HQ�HO�DSDUWDGR������ �SiJLQD������VH�SXHGH�REVHUYDU�TXH�ODVFXDWUR� PDWULFHV� UHVXOWDQWHV� WLHQHQ� PXFKRV� HOHPHQWRV� HQ� FRP~Q�� 3RU� WDQWR�� ODVRSHUDFLRQHV�GH�PXOWLSOLFDFLyQ�DQWHULRUHV�SXHGHQ�UHGXFLUVH�~QLFDPHQWH�D�GRV�&RQ� HVWH� ILQ� VH� KD� GLVHxDGR� XQ� QXHYR� EORTXH� GH� FiOFXOR� GHQRPLQDGR'DWDB3DWKB*���� (Q� OD� )LJXUD� ���� VH�PXHVWUD� XQD� SDUWH� GHO� FyGLJR� GHO� EORTXH� GHFiOFXOR�'DWDB3DWKB*����(Q�HVWD�QXHYD�LPSOHPHQWDFLyQ�~QLFDPHQWH�VH�UHDOL]DQ�FXDWURRSHUDFLRQHV�GH�PXOWLSOLFDFLyQ��FRQVLVWHQWHV�HQ�PXOWLSOLFDU� ORV�GRV�SL[HOHV�GH�HQWUDGDSRU�GRV�FRQVWDQWHV��(O�Q~PHUR�GH�VXPDV�VH�VLJXH�PDQWHQLHQGR�HQ�RFKR��SHUR�DGHPiVVH�DxDGHQ�UHVWDV��SRU�HMHPSOR��0WHPSB�$�� ��WHPSB�$���\�XQD�VHQWHQFLD��FDVH��8WLOL]DQGR� HO� EORTXH� 'DWDB3DWKB*���� VH� KD� YXHOWR� D� UHDOL]DU� OD� VtQWHVLV�HPSOD]DPLHQWR� \� UXWDGR� GH� :DYHOHWB*��� \� VH� KD� REWHQLGR� TXH� OD� RFXSDFLyQ� GHOGLVHxR�HV�GH������VOLFHV������GH�XQD�9LUWH[����(��\�VX�IUHFXHQFLD�Pi[LPD�GH�WUDEDMRHV�GH����0+]�$� OD� YLVWD� GH� ORV� UHVXOWDGRV� HO� FyGLJR� 9+'/� GHO� 'DWDB3DWKB*��� KD� VLGRPRGLILFDGR� SDUD� HOLPLQDU� FRPSOHWDPHQWH� ORV� PXOWLSOLFDGRUHV�� SRU� PHGLR� GHO� XVR� GHVXPDV�\�GHVSOD]DPLHQWRV��(O�QXHYR�GLVHxR�VH�KD�GHQRPLQDGR�'DWDB3DWKB*����OR�FXDOKD�SHUPLWLGR�UHDOL]DU�XQD�QXHYD�VtQWHVLV��HPSOD]DGR�\�UXWDGR�GH�:DYHOHWB*����(Q�HVWHFDVR�VH�KD�REWHQLGR�XQD�RFXSDFLyQ�GH������VOLFHV�������GH�XQD�9LUWH[����(��\�XQDIUHFXHQFLD�Pi[LPD�GH�WUDEDMR�GH����0+]�&RQ�HVWD�SDUWLFXODUL]DFLyQ�GHO�GLVHxR�VH�FRQVLJXH�XQD�UHGXFFLyQ�GH�XQ������HQOD�RFXSDFLyQ�GHO�PLVPR��DXQTXH�OD�FDQWLGDG�GH�PXOWLSOLFDFLRQHV�VH�KD\D�UHGXFLGR�D�ODPLWDG�R�VH�KD\DQ�VXVWLWXLGR�SRU�VXPDV�\�GHVSOD]DPLHQWRV��/D�RSFLyQ�GH�VXVWLWXLU� ODVPXOWLSOLFDFLRQHV� SRU� VXPDV� \� GHVSOD]DPLHQWRV� DSHQDV� VXSRQH� XQ� DKRUUR� GH� iUHD�'HVWDFDU� TXH� HQ� HVWDV� SDUWLFXODUL]DFLRQHV� VH� SURGXFH� XQD� UHGXFFLyQ� EDVWDQWHLPSRUWDQWH�GH�OD�IUHFXHQFLD�Pi[LPD�GH�WUDEDMR��DOUHGHGRU�GH����0+]���FRQ�UHVSHFWR�DOD�LPSOHPHQWDFLyQ�JHQHUDOLVWD�

��� 5HVXPHQ�GH�5HVXOWDGRV
(Q� HVWH� DSDUWDGR� VH� SUHVHQWD� PHGLDQWH� WDEODV� HO� UHVXPHQ� GH� ODV� SULQFLSDOHVFDUDFWHUtVWLFDV� \� ORV� UHVXOWDGRV� REWHQLGRV� HQ� ODV� LPSOHPHQWDFLRQHV� UHDOL]DGDV� HQ� HOSUHVHQWH�FDStWXOR��(VWRV�PLVPRV�UHVXOWDGRV�KDQ�VLGR�SUHVHQWDGRV�HQ�>���@�(Q�OD�7DEOD���� VH�PXHVWUDQ�ORV�VLJXLHQWHV�UHVXOWDGRV�SRU�FROXPQDV�

�� 'HQRPLQDFLyQ�GH�OD�LPSOHPHQWDFLyQ�UHDOL]DGD��� 1~PHUR�GH�2FWDYDV�TXH�UHDOL]D�HO�GLVHxR�LPSOHPHQWDGR�HQ�)3*$��� &LFORV� GH� 5HORM�� 6H� UHILHUH� DO� Q~PHUR� DSUR[LPDGR� GH� FLFORV� GH� UHORM� TXHQHFHVLWD�OD�LPSOHPHQWDFLyQ�UHDOL]DGD�SDUD�FDOFXODU�OD�WUDQVIRUPDGD�ZDYHOHW�GHXQD� LPDJHQ� GH� 1� u 1 SL[HOHV�� (VWH� SDUiPHWUR� GHSHQGH� GLUHFWDPHQWH� GHOQ~PHUR�GH�RFWDYDV�TXH�VH�KD\DQ�LPSOHPHQWDGR��� (VWLPDFLyQ�GH�&pOXODV�GH�0HPRULD��(VWD�FROXPQD�UHIOHMD�OD�FDQWLGDG�GH�FpOXODVGH�PHPRULD� TXH� KDFHQ� IDOWD� SDUD� UHDOL]DU� OD� WUDQVIRUPDGD�ZDYHOHW� HQ� FXDWURRFWDYDV�GH�XQD�LPDJHQ�GH�1�u 1 SL[HOHV�



��� &DStWXOR��
�� 7LSR�GH�0HPRULD��6HJ~Q�VHD�HO� WDPDxR�GH� OD�PHPRULD�TXH�VH�QHFHVLWH��pVWDSXHGH� HPSOD]DUVH� HQ� HO� LQWHULRU� GH� OD� )3*$� R� GHEHUi� GH� XWLOL]DUVH�PHPRULDH[WHUQD�DO�GLVSRVLWLYR��� (VWLPDFLyQ�GHO�7LHPSR�GH�&iOFXOR��(VWD�FROXPQD�UHIOHMD�HO�WLHPSR�TXH�QHFHVLWDOD� LPSOHPHQWDFLyQ� SDUD� UHDOL]DU� HO� FiOFXOR� GH� OD� WUDQVIRUPDGD� ZDYHOHW�FRQVLGHUDQGR� XQD� LPDJHQ� GH� ���� u ���� SL[HOHV�� FRQ� ILOWURV� GH� �� u �FRHILFLHQWHV��FXDWUR�RFWDYDV�\�XWLOL]DQGR�XQ�UHORM�GH���0+]�

7DEOD������5HVXPHQ�GH�ODV�LPSOHPHQWDFLRQHV�UHDOL]DGDV�,�
,PSOHPHQWDFLyQ 1~PHUR�GH2FWDYDV,PSOHPHQWDGDV &LFORV�GH5HORM (VWLPDFLyQGH�&pOXODVGH��0HPRULD 7LSR�GH0HPRULD (VWLPDFLyQGH�7LHPSRGH�&iOFXOR'LUHFWD � �1� ��1���� ([WHUQD �����PV3DU�,PSDU � �1���1 ��1���� ([WHUQD �����PV3DU�,PSDU0LQLPL]DFLyQ0HPRULD � �1���1 �1 ,QWHUQD �����PV

5HGXFFLyQ&LFORV � 1��1 �1 ,QWHUQD �����PV
7UHV�2FWDYDV � 1��1 �1 ,QWHUQD �����PV5HFXUUHQWH � 1��1 �1 ,QWHUQD �����PV3DUWLFXODUL]DGDFRQ�5HGXFFLyQ0XOWLSOLFDFLRQHV � 1��1 �1 ,QWHUQD �����PV
3DUWLFXODUL]DGDVLQ0XOWLSOLFDFLRQHV � 1��1 �1 ,QWHUQD �����PV

(Q�OD�7DEOD���� VH�PXHVWUDQ�ORV�VLJXLHQWHV�UHVXOWDGRV�SRU�FROXPQDV�
�� 'HQRPLQDFLyQ�GH�OD�LPSOHPHQWDFLyQ�UHDOL]DGD��� $OJRULWPR� 5HFXUUHQWH�� 1R� WRGDV� ODV� LPSOHPHQWDFLRQHV� UHDOL]DGDV� KDQ� VLGRSHQVDGDV� SDUD� XWLOL]DU� XQ� DOJRULWPR� UHFXUUHQWH�� 3RU� VXSXHVWR�� ODVLPSOHPHQWDFLRQHV�UHFXUUHQWHV�SUHVHQWDQ�XQD�PHMRU�XWLOL]DFLyQ�GHO�KDUGZDUH��� /HFWXUD� ,PDJHQ��(Q�HVWD� FROXPQD�VH�SUHWHQGH�UHIOHMDU�HO�PRGR�HQ�HO�TXH� ODVLPiJHQHV�VRQ�OHtGDV�GH�ODV�PHPRULDV��WDQWR�OD�LPDJHQ�LQLFLDO�FRPR�ORV�HQODFHVHQWUH� RFWDYDV�� %iVLFDPHQWH� VH� KDQ� XWLOL]DGR� GRV� WpFQLFDV�� OD� OHFWXUD� SL[HO� DSL[HO�GH�PRGR�VHFXHQFLDO�\�OD�OHFWXUD�HQ�SDUDOHOR�GH�GRV�SL[HOHV�D�OD�YH]��� )LOWUDGR�� (O� ILOWUDGR� VH� UHILHUH� DO� PRGR� HQ� HO� TXH� KDQ� VLGR� LPSOHPHQWDGDV� ODXQLGDGHV�GH�FiOFXOR�TXH�UHDOL]DQ�HO�ILOWUDGR�GH�OD�LPDJHQ��%iVLFDPHQWH�VH�KDQXWLOL]DGR�WUHV�WpFQLFDV��UHODFLRQDGDV�GLUHFWDPHQWH�FRQ�HO�PRGR�GH�OHFWXUD�GH�OD



'LVHxR�)tVLFR ���
LPDJHQ�� /D� SULPHUD� �VHULH�� FRQVLVWH� HQ� UHDOL]DU� HO� FiOFXOR� HQ� VHULH� WDO� FRPROOHJDQ� ORV�SL[HOHV�GH�OD�LPDJHQ��/D�VHJXQGD�WpFQLFD�VH�KD�GHQRPLQDGR�6HULH�3DUDOHOR� 'HVIDVDGR�� OD� FXDO� FRQVLVWH� HQ� FDOFXODU� HQ� SDUDOHOR� GRV� SL[HOHV� GHVDOLGD��HQ�FDGD�XQR�GH�HVWRV�SL[HOHV�ODV�RSHUDFLRQHV�VH�UHDOL]DQ�HQ�VHULH�\� ODVDOLGD� GH� ORV� UHVXOWDGRV� HVWi� GHVIDVDGD� �� FLFORV�� /D� ~OWLPD� WpFQLFD� XWLOL]DGD�3DUDOHOR�3DUDOHOR�'HVIDVDGR���UHDOL]D�HO� ILOWUDGR�GH�GRV�SL[HOHV�GH�HQWUDGD�HQSDUDOHOR�REWHQLHQGR�HO�UHVXOWDGR�GH�GRV�SL[HOHV�GH�VDOLGD�GHVIDVDGRV���FLFORV��� 6DOLGD� 3ULPHU� 'DWR�� 5HIOHMD� HO� Q~PHUR� GH� FLFORV� QHFHVDULRV� SDUD� REWHQHU� HOSULPHU�GDWR�GH�VDOLGD��� &DGHQFLD�6DOLGD�'DWRV��(Q�HVWD�FROXPQD�VH�PXHVWUDQ�HO�Q~PHUR�GH�FLFORV�TXHWUDQVFXUUHQ� HQWUH� OD� VDOLGD� GH� XQ� GDWR� \� HO� VLJXLHQWH�� 6XSRQLHQGR� XQ� FiOFXORFRQWLQXR�

7DEOD������5HVXPHQ�GH�ODV�LPSOHPHQWDFLRQHV�UHDOL]DGDV�,,�
,PSOHPHQWDFLyQ $OJRULWPR5HFXUUHQWH /HFWXUD,PDJHQ )LOWUDGR 6DOLGD3ULPHU�'DWR &DGHQFLD6DOLGD�'DWRV

'LUHFWD 1R 6HULH�3L[HO�D3L[HO 6HULH �� ��
3DU�,PSDU 1R 6HULH�3L[HO�D3L[HO 6HULH�3DUDOHOR'HVIDVDGR �� �
3DU�,PSDU0LQLPL]DFLyQ0HPRULD 1R 6HULH�3L[HO�D3L[HO 6HULH�3DUDOHOR'HVIDVDGR �� �
5HGXFFLyQ&LFORV 1R 6HULH�3DUDOHOR'RV�SL[HOHVFDGD�YH]

3DUDOHOR�3DUDOHOR'HVIDVDGR � �
7UHV�2FWDYDV 1R 6HULH�3DUDOHOR'RV�SL[HOHVFDGD�YH]

3DUDOHOR�3DUDOHOR'HVIDVDGR � �
5HFXUUHQWH 6L 6HULH�3DUDOHOR'RV�SL[HOHVFDGD�YH]

3DUDOHOR�3DUDOHOR'HVIDVDGR � �
3DUWLFXODUL]DGDFRQ�5HGXFFLyQ0XOWLSOLFDFLRQHV 6L 6HULH�3DUDOHOR'RV�SL[HOHVFDGD�YH]

3DUDOHOR�3DUDOHOR'HVIDVDGR � �
3DUWLFXODUL]DGDVLQ0XOWLSOLFDFLRQHV 6L 6HULH�3DUDOHOR'RV�SL[HOHVFDGD�YH]

3DUDOHOR�3DUDOHOR'HVIDVDGR � �
(Q�OD�7DEOD���� VH�PXHVWUDQ�ORV�VLJXLHQWHV�UHVXOWDGRV�SRU�FROXPQDV�

�� 'HQRPLQDFLyQ�GH�OD�LPSOHPHQWDFLyQ�UHDOL]DGD�



��� &DStWXOR��
�� 1~PHUR�GH�2FWDYDV�TXH�UHDOL]D�HO�GLVHxR�LPSOHPHQWDGR�HQ�)3*$��� 'LVSRVLWLYR��)3*$�VREUH�OD�TXH�VH�KD�UHDOL]DGR�OD�LPSOHPHQWDFLyQ��� 2FXSDFLyQ� GH� OD� )3*$� HQ� 6OLFHV�� 7DPELpQ� VH� UHIOHMD� HO� SRUFHQWDMH� GHOGLVSRVLWLYR�XWLOL]DGR��� 2FXSDFLyQ� ,QWHUQD� GH�0HPRULD�� /D�PD\RUtD� GH� ODV� LPSOHPHQWDFLRQHV� XWLOL]DQPHPRULD� LQWHUQD� D� OD� )3*$�� (VWD� PHPRULD� KD� VLGR� UHDOL]DGD� XWLOL]DQGR� ORVEORTXHV�GH�PHPRULD�HPEHELGD�TXH�GLVSRQH�HO�GLVSRVLWLYR��3RU� WDQWR��HQ�HVWDFROXPQD� VH� UHIOHMD� OD� FDQWLGDG� GH� EORTXHV� GH� PHPRULD� LQWHUQD� XWLOL]DGD� R%ORFN5$0V��� )UHFXHQFLD�0i[LPD�GH�7UDEDMR�

7DEOD������5HVXPHQ�GH�ODV�LPSOHPHQWDFLRQHV�UHDOL]DGDV�,,,�
,PSOHPHQWDFLyQ 1~PHUR�GH2FWDYDV,PSOHPHQWDGDV 'LVSRVLWLYR 2FXSDFLyQGH�OD�)3*$HQ�6OLFHV

2FXSDFLyQ,QWHUQD0HPRULD
)UHFXHQFLD0i[LPD�0+]�'LUHFWD � 9LUWH[���� ��������� ��3DU�,PSDU � 9LUWH[���� ��������� ��3DU�,PSDU0LQLPL]DFLyQ0HPRULD � 9LUWH[���� ���������� ������� ��

5HGXFFLyQ&LFORV � 9LUWH[���� ���������� ������� ��
7UHV�2FWDYDV � 9LUWH[����( ���������� �������� ��5HFXUUHQWH � 9LUWH[����( ���������� �������� ��3DUWLFXODUL]DGDFRQ�5HGXFFLyQ0XOWLSOLFDFLRQHV � 9LUWH[����( ���������� �������� ��
3DUWLFXODUL]DGDVLQ0XOWLSOLFDFLRQHV � 9LUWH[����( ���������� �������� ��

���� &RQFOXVLRQHV
(Q� HVWH� FDStWXOR�� VH� KD� UHDOL]DGR� HO� GLVHxR� H� LPSOHPHQWDFLyQ� GH� YDULDV� HVWUXFWXUDVSDUD�HO�FiOFXOR�GH�OD�WUDQVIRUPDGD�ZDYHOHW�FRQ�HO�ILQ�GH�VHU�XWLOL]DGRV�HQ�OD�FRPSUHVLyQGH�LPiJHQHV�\�YtGHR��'H�WRGDV�ODV�HVWUXFWXUDV�SUHVHQWDGDV��OD�TXH�VH�KD�GHQRPLQDGRLPSOHPHQWDFLyQ� UHFXUUHQWH� �DSDUWDGR� ������ HV� OD� TXH� SUHVHQWD� XQDV� PHMRUHVFDUDFWHUtVWLFDV�FXPSOLHQGR�ORV�REMHWLYRV�SODQWHDGRV�DO�SULQFLSLR�GH�OD�7HVLV�



'LVHxR�)tVLFR ���
/D�HVWUXFWXUD� SUHVHQWDGD�� KD� VLGR� GLVHxDGD� tQWHJUDPHQWH�HQ� OHQJXDMH� 9+'/�KD�VLGR�VLQWHWL]DGD��HPSOD]DGD�\�UXWDGD�HQ�XQD�)3*$�GH�OD�IDPLOLD�9LUWH[�GH�;LOLQ[��(OGLVSRVLWLYR�XWLOL]DGR�WLHQH�XQD�FDSDFLGDG�PHGLD�GHQWUR�GH�OD�IDPLOLD�9LUWH[�\�VRODPHQWHVH�KD�HPSOHDGR�XQ�����GHO�PLVPR��3RU�WDQWR��HO�GLVHxR�HV�YiOLGR�\�XWLOL]DEOH�/D� LPSOHPHQWDFLyQ� GLVHxDGD� XWLOL]D� HO� DOJRULWPR� UHFXUUHQWH� HQ� OD� YDULDQWH� HQTXH�HPSOHD�XQ�HOHPHQWR�GH�ILOWUDGR�SDUD�OD�SULPHUD�RFWDYD�\�RWUR�HOHPHQWR�GH�ILOWUDGRSDUD�HO�UHVWR�GH�ODV�RFWDYDV��/DV�XQLGDGHV�GH�ILOWUDGR�VH�KDQ�GHVDUUROODGR�SDUD�XWLOL]DUILOWURV�QR�VHSDUDEOHV��OR�FXDO�ODV�GRWD�GH�PiV�YHUVDWLOLGDG��6X�HVWUXFWXUD�HVWi�UHDOL]DGDGH�WDO�PRGR�TXH�SURFHVD�HQ�SDUDOHOR�GRV�GDWRV�GH�HQWUDGD��UHDOL]DQGR�LQWHUQDPHQWH�XQILOWUDGR�HQ�VHULH��'RV�XQLGDGHV�GH�ILOWUDGR�VH�FRPELQDQ�DGHFXDGDPHQWH�SDUD�REWHQHUFDGD�XQRV�GH� ORV�HOHPHQWRV�GH� ILOWUDGR��(VWDV�GRV�XQLGDGHV�GH� ILOWUDGR�FRPSDUWHQ� ODHQWUDGD�GH�GDWRV��DXQTXH�JHQHUDQ�VDOLGDV�HQ�SDUDOHOR��(O� IXQFLRQDPLHQWR�GH� ODV�GRVXQLGDGHV�VH�HQFXHQWUD�GHVIDVDGR�FXDWUR�FLFORV�GH�UHORM��'H�HVWH�PRGR��ORV�SL[HOHV�GHODV�LPiJHQHV�~QLFDPHQWH�VH�OHHQ�XQD�YH]�(QWUH� ODV� SULQFLSDOHV� YLUWXGHV� GHO� GLVHxR� VH� HQFXHQWUDQ� VX� PRGXODULGDG� \HVFDODELOLGDG��7DO� FRPR�VH�KD�YLVWR�D�OR�ODUJR�GHO�FDStWXOR��D�SDUWLU�GH�XQRV�EORTXHV�\DGLVHxDGRV�KD�VLGR�SRVLEOH�SDVDU�GH�XQD�HVWUXFWXUD�QR�UHFXUUHQWH�GH�GRV�RFWDYDV�D�XQDHVWUXFWXUD� GH� WUHV� RFWDYDV� \� SRVWHULRUPHQWH� D� XQD� HVWUXFWXUD� UHFXUUHQWH�� 3RU� WDQWR�FRPELQDQGR� DGHFXDGDPHQWH� ORV� GLVWLQWRV� EORTXHV� GLVHxDGRV� VH� SXHGH� DGDSWDU� HOGLVHxR�DO�WDPDxR�GH�OD�LPDJHQ��DO�Q~PHUR�GH�RFWDYDV�\�DO�Q~PHUR�GH�FRHILFLHQWHV��8QRGH� ORV� p[LWRV� GH� OD� IOH[LELOLGDG� GHO� GLVHxR� VH� GHEH� DO� VLVWHPD� GH� FRQWURO� XWLOL]DGR�(PSOHDQGR�XQ�FRQWURO�GLVWULEXLGR�HQ�GRV�EORTXHV��KD�VLGR�SRVLEOH�HVFDODU�HO�GLVHxR�VLQQHFHVLGDG�GH�FDPELDU� OD�XQLGDG�GH�FRQWURO�� WDQ�VyOR�KD\�TXH�UHSOLFDU� ORV�EORTXHV�GHFRQWURO�2WUD�SHFXOLDULGDG�GHO�GLVHxR�UHDOL]DGR�HV�HO�WUDWDPLHQWR�GH�ORV�ERUGHV��8QR�GHORV�REMHWLYRV�SODQWHDGRV�HUD�WUDWDU�DGHFXDGDPHQWH�ORV�ERUGHV�GH�OD�LPDJHQ��/D�LPDJHQQR�SXHGH�VXIULU�DOWHUDFLRQHV��OR�FXDO�REOLJD�D�TXH�ODV�GRV�SULPHUDV�FROXPQDV�\�ILODV�GHOD�LPDJHQ�GHEDQ�VHU�FRQVHUYDGDV�KDVWD�HO�ILQDO�GHO�SURFHVDGR��pVWR�IXHU]D�DO�XVR�GHXQLGDGHV�GH�DOPDFHQDPLHQWR�\�FRQGLFLRQD�OD�DUTXLWHFWXUD�(O� GLVHxR� KD� VLGR� SDUWLFXODUL]DGR� SDUD� XQ� WLSR� GH� FRHILFLHQWHV�� PHGLDQWH� ODVXVWLWXFLyQ� GH� ODV� RSHUDFLRQHV� GH� PXOWLSOLFDFLyQ� SRU� VXPDV� \� GHVSOD]DPLHQWRV�� HOUHVXOWDGR�KD�VLGR�XQD�UHGXFFLyQ�GHO�iUHD�RFXSDGD�GHO�����\�XQD�SHQDOL]DFLyQ�HQ� ODIUHFXHQFLD�Pi[LPD�GH�WUDEDMR�DO�GLVPLQXLU�HQ����0+]�(Q�OD�7DEOD���� VH�PXHVWUD�OD�FRPSDUDWLYD�HQWUH�OD�DUTXLWHFWXUD�GLVHxDGD�>���@ \ODV�SUHVHQWDGDV�HQ�HO�FDStWXOR����(Q�HVWD�WDEOD�VH�KD�FRQVLGHUDGR�XQD�LPDJHQ�GH�����u���� SL[HOHV�� FRQ� ILOWURV� GH� ORQJLWXG� �� ��� u ��� SDUD� QR� VHSDUDEOHV�� \� �� QLYHOHV� GH� ODZDYHOHW�



��� &DStWXOR��
7DEOD������5HVXPHQ�FRPSDUDWLYR�HQWUH�ODV�DUTXLWHFWXUDV�

,PSOHPHQWDFLyQ >���@ >��@ >��@ >��@ >��@ >��@ >��@
$UTXLWHFWXUD)LOWURV

�V\VWROLF�SDUDOOHO��ELW�SDUDOOHO�
�V\VWROLF�SDUDOOHO��ELW�SDUDOOHO�

�ELW�SDUDOOHO��GLJLW�VHULDO�
�ELW�SDUDOOHO� �ELW�SDUDOOHO� �ELW�SDUDOOHO� �ELW�VHULDO�

7LSR�)LOWURV 1R6HSDUDEOH 6HSDUDEOH 6HSDUDEOH 6HSDUDEOH 6HSDUDEOH 1R6HSDUDEOH 1R6HSDUDEOH&DGHQFLD � � � � � �0$& � �� �0XOWLSOLFDGRUHV �� �� � ��
6XPDGRUHV �� �� � �� � �����GHXQ�VyORELW&pOXODV$OPDFHQDPLHQWR ���� ���� ��� ���� ���� ����
)UHFXHQFLD�0+]� �� �� �� ��
7LHPSR�GH&iOFXOR�FLFORV� 1��1 1��1 1��1 1��1 1��1 1��1 1��1

,QWHQWDQGR�UHDOL]DU�XQD�FRPSDUDFLyQ�HQWUH�HO�GLVHxR�DTXt�UHDOL]DGR�>���@ \� ODVRWUDV�DUTXLWHFWXUDV�GHVWDFDQ�ORV�VLJXLHQWHV�DVSHFWRV�
x 7RGRV�ORV�GLVHxRV�XWLOL]DQ�XQD�DUTXLWHFWXUD�UHFXUUHQWH�x /D�PD\RUtD�VH�EDVDQ�HQ�DUTXLWHFWXUDV���'�\�SRU�HOOR�XWLOL]DQ�ILOWURV�VHSDUDEOHV�(O�GLVHxR�DTXt�UHDOL]DGR�XWLOL]D�ILOWURV�QR�VHSDUDEOHV�R�GH�GRV�GLPHQVLRQHV�x /D� FDGHQFLD� GH� VDOLGD� GH� ORV� GDWRV� GH� >���@ HV� VXSHULRU�� \D� TXH� ORV� GHPiVFRQVLJXHQ�XQD�FDGHQFLD�XQLWDULD�x (O�GLVHxR�>���@ HV�HO�~QLFR�UHDOL]DGR�VREUH�XQD�)3*$��(QWUH�ORV�RWURV�GLVHxRV~QLFDPHQWH� >��@ \� >��@ UHDOL]DQ� XQD� LPSOHPHQWDFLyQ� VREUH� $6,&�� ORV� GHPiVSODQWHDQ�DUTXLWHFWXUDV�WHyULFDV�x (Q� XQ� GLVHxR� UHDOL]DGR� VREUH� )3*$� HV� GLItFLO� GHWHUPLQDU� FXiQWRVPXOWLSOLFDGRUHV� \� VXPDGRUHV� VH� XWLOL]DQ�� \D� TXH� ODV� KHUUDPLHQWDV� GH� VtQWHVLVUHDOL]DQ�XQD�FRPSLODFLyQ�GHO�FyGLJR�9+'/�HQ�OD�TXH�VH�SLHUGH�HQ�FRQWURO�VREUHORV� HOHPHQWRV� ILQDOHV�� 6LQ� HPEDUJR�� DQDOL]DQGR� HO� FyGLJR� 9+'/� UHDOL]DGR� VH



'LVHxR�)tVLFR ���
SXHGH�GHFLU�TXH�HQ� >���@ VH�KDQ�XWLOL]DGR����RSHUDFLRQHV�GH�PXOWLSOLFDFLyQ� \VXPD�� &RPSDUDQGR� FRQ� ORV� RWURV� GLVHxRV� VH� REVHUYD� TXH� XWLOL]DQ� PXFKRVPHQRV� PXOWLSOLFDGRUHV�� (Q� >��@ VH� XWLOL]DQ� �� 0$&�� VLQ� HPEDUJR�� HPSOHDLQWHUQDPHQWH�XQ�UHORM��[�SDUD�UHGXFLU�HO�KDUGZDUH��HQ�FDVR�FRQWUDULR�HPSOHDUtD���0$&��8QD�LPSOHPHQWDFLyQ�GH�>���@ SDUWLFXODUL]DGD��VH�KD�YLVWR�TXH�XWLOL]D���RSHUDFLRQHV�GH�PXOWLSOLFDFLyQ�DO�LJXDO�TXH�RFXUUH�HQ�>��@��QR�REVWDQWH��pVWR�VyORFRQVHJXtD� UHGXFLU� HO� KDUGZDUH� XQ� ���� HQ� OXJDU� GH� D� OD� PLWDG� TXH� VHUtD� OROyJLFR�x (Q�FXDQWR�D�ORV�HOHPHQWRV�GH�DOPDFHQDPLHQWR��~QLFDPHQWH�>��@ HPSOHD�PHQRVTXH�>���@��VLQ�HPEDUJR��QR�SXHGH�UHDOL]DU�SURFHVDGR�GH�YtGHR�HQ�WLHPSR�UHDO�x (O�SURFHVDGR�GH�YtGHR�HQ�WLHPSR�UHDO�~QLFDPHQWH�SXHGH�VHU�UHDOL]DGR�SRU�>��@�>��@ \�>���@��DXQTXH�>��@ QHFHVLWH�PiV�HOHPHQWRV�GH�DOPDFHQDPLHQWR�x 7RGRV�ORV�GLVHxRV�HPSOHDQ�HO�PLVPR�WLHPSR�HQ�UHDOL]DU�HO�SURFHVDGR�x ÁQLFDPHQWH� >���@ UHDOL]D� WUDWDPLHQWR� GH� ORV� ERUGHV�� ORV� GHPiV� QR� KDFHQUHIHUHQFLD�D�HVWH�WHPD�H[FHSWR�>��@ TXH�XWLOL]D�XQ�UHOOHQDGR�FRQ�FHURV�
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&DStWXOR��
�&RQFOXVLRQHV�\�)XWXUDV�/tQHDV

��� 3ULQFLSDOHV�$SRUWDFLRQHV
(Q� OD� SUHVHQWH� 7HVLV� 'RFWRUDO� VH� UHDOL]D� XQ� GLVHxR� KDUGZDUH� GH� OD� WUDQVIRUPDGDZDYHOHW��FRQ�HO�ILQ�GH�VHU�XWLOL]DGR�HQ�XQ�VLVWHPD�GH�FRPSUHVLyQ�GH�LPiJHQHV�\�YtGHRGLJLWDO�� (O� GLVHxR� SUHWHQGH� VHU� DELHUWR�� PRGXODU� \� HVFDODEOH�� GH� PRGR� TXH� ORVSDUiPHWURV�GHILQLWLYRV�GH�OD�WUDQVIRUPDGD�ZDYHOHW�SXHGDQ�VHU�HOHJLGRV�HQ�IXQFLyQ�GHOWLSR�GH�LPiJHQHV�\�GH�ORV�tQGLFHV�GH�FRPSUHVLyQ��$Vt��XQD�YH]�ILMDGRV�ORV�SDUiPHWURVHO� GLVHxR� SXHGH� VHU� UiSLGDPHQWH� VLQWHWL]DGR� H� LPSOHPHQWDGR� HQ� XQD� )3*$�� /DVFDUDFWHUtVWLFDV� GH� UHFRQILJXUDELOLGDG� GH� ODV� )3*$� SHUPLWHQ� OD� PRGLILFDFLyQ� GHOIXQFLRQDPLHQWR�GH�OD�WUDQVIRUPDGD�3UHYLDPHQWH�D�OD�UHDOL]DFLyQ�GHO�GLVHxR�KD�VLGR�QHFHVDULR�UHDOL]DU�XQ�HVWXGLR�GHOD� WUDQVIRUPDGD� ZDYHOHW� GH� GRV� GLPHQVLRQHV�� DQDOL]DQGR� ORV� WLSRV� GH� ILOWURV� TXH� VHSXHGHQ�XWLOL]DU��DVt�FRPR�FXiOHV�VRQ� ORV�TXH�SURSRUFLRQDQ�XQD�PHMRU� UHODFLyQ�VHxDO�UXLGR��(VWH�HVWXGLR�KD�SHUPLWLGR�UHDOL]DU�XQ�DQiOLVLV�GHO�Q~PHUR�GH�ELWV�TXH�KDFHQ�IDOWDHQ�FDGD�HWDSD�GH�OD�WUDQVIRUPDGD�ZDYHOHW��SDUD�UHDOL]DU�HO�FiOFXOR�XWLOL]DQGR�GDWRV�GHOWLSR�HQWHUR�/DV�SULQFLSDOHV�DSRUWDFLRQHV�UHDOL]DGDV�SRU�HO�SUHVHQWH� WUDEDMR�VH�GHWDOODQ�HQORV�VLJXLHQWHV�SXQWRV�

�� 6H� KD� HVWDEOHFLGR� OD� HVWUXFWXUD� JHQHUDO� GH� XQ� VLVWHPD� GH� FRPSUHVLyQ� GHLPiJHQHV�\�YtGHR�GLJLWDO��6H�KDQ�DQDOL]DGR�ODV�SULQFLSDOHV�FDUDFWHUtVWLFDV�GH�ORVHVWiQGDUHV� GH� FRPSUHVLyQ� -3(*� \� 03(*�� YLHQGR� OD� SUREOHPiWLFD� TXHSUHVHQWDQ� HQ� HO� FDVR� GH� LPiJHQHV� TXH� VRQ� PX\� VHQVLEOHV� D� SHTXHxDVDOWHUDFLRQHV�GH� VX�FRQWHQLGR�� FRPR�RFXUUH� FRQ� ODV� LPiJHQHV�PpGLFDV��(VWRVVLVWHPDV�VH�IXQGDPHQWDQ�HQ�OD�WUDQVIRUPDGD�GLVFUHWD�GHO�FRVHQR��'&7���GH�ODFXDO�GHULYDQ�VXV�LQFRQYHQLHQWHV��� 6H�KD�KHFKR�XQ�HVWXGLR�GH� ORV� WLSRV�GH� ILOWURV�TXH�VH�SXHGHQ�XWLOL]DU� SDUD� ODUHDOL]DFLyQ�GH� OD� WUDQVIRUPDGD�ZDYHOHW� GH�GRV�GLPHQVLRQHV��'LFKR�HVWXGLR�VH



��� &DStWXOR��
KD� UHDOL]DGR� XWLOL]DQGR� RSHUDGRUHV� HQWHURV�� REWHQLpQGRVH� ODV� VLJXLHQWHVFDUDFWHUtVWLFDV�x (O�HVWXGLR�VH�KD�UHDOL]DGR�PHGLDQWH�OD�SURJUDPDFLyQ�GH�ORV�DOJRULWPRV�GH�ODWUDQVIRUPDGD�ZDYHOHW�HQ�OHQJXDMH�9+'/�x 6H�KDQ�UHDOL]DGR�HOHPHQWRV�GH�HQODFH�HQWUH�XQD�KHUUDPLHQWD�GH�VLPXODFLyQ9+'/�FRPR�0RGHO6LP�\�HO�SURJUDPD�0$7/$%��FRQ�HO�REMHWLYR�GH�YLVXDOL]DUORV�UHVXOWDGRV�GH�OD�VLPXODFLyQ�9+'/�FRPR�LPiJHQHV�x /RV� UHVXOWDGRV� GHVSXpV� GH� ODV� VLPXODFLRQHV� KD� SHUPLWLGR� FRQRFHU� TXHILOWURV� SURSRUFLRQDQ� XQD� PHMRU� FDOLGDG� GH� LPDJHQ�� &RQVLGHUDQGR� TXH� VHHVWi� WUDEDMDQGR� FRQ� Q~PHURV� HQWHURV� \� TXH� QR� KD\� SpUGLGDV� TXH� QRSURYHQJDQ�GH�SRVLEOHV�UHGRQGHRV�R�WUXQFDPLHQWRV�x (O� HVWXGLR� KD� SHUPLWLGR� FRQRFHU� FXiQWRV� ELWV� VRQ� QHFHVDULRV� SDUD� ODUHDOL]DFLyQ�GH�OD�WUDQVIRUPDGD�ZDYHOHW�HQ�IXQFLyQ�GH�ORV�ILOWURV�\�HO�Q~PHURGH�RFWDYDV�x 7DPELpQ� VH� KD� REWHQLGR� XQD� HVWLPDFLyQ� GHO� Q~PHUR� GH� RSHUDFLRQHVPDWHPiWLFDV� QHFHVDULDV� SDUD� HO� FiOFXOR� GH� OD� WUDQVIRUPDGD� ZDYHOHW�GHSHQGLHQGR�GHO�Q~PHUR�GH�FRHILFLHQWHV�GH�ORV�ILOWURV�x (Q�HO�DQiOLVLV�� ORV�ERUGHV�GH� OD� LPDJHQ�KDQ�VLGR�WUDWDGRV�GH�PRGR�TXH� ODLPDJHQ� UHFXSHUDGD� GHVSXpV� GH� OD� WUDQVIRUPDGD�� VHD� DSUR[LPDGDPHQWHLJXDO�D� OD� LPDJHQ�RULJLQDO��3DUD�HOOR��HV�QHFHVDULR�DPSOLDU� OD� LPDJHQ�HQ� ODRSHUDFLyQ�GH�FiOFXOR��UHSOLFDQGR�ODV�SULPHUDV�ILODV�\�FROXPQDV�DO�ILQDO�GH�ODVILODV�\�FROXPQDV�UHVSHFWLYDPHQWH��� 6H� KDQ� DQDOL]DGR� ODV� DUTXLWHFWXUDV� EiVLFDV� SDUD� OD� LPSOHPHQWDFLyQ� GH� ODWUDQVIRUPDGD�ZDYHOHW�� DVt� FRPR�DOJXQDV�GH� ODV� LPSOHPHQWDFLRQHV�� OR� FXDO�KDSHUPLWLGR�UHDOL]DU�XQ�DQiOLVLV�FRPSDUDWLYR��� 6H� KD� UHDOL]DGR� XQ� GLVHxR� TXH� LPSOHPHQWD� OD� WUDQVIRUPDGD� ZDYHOHW� GH� GRVGLPHQVLRQHV� HQ� XQD� )3*$�� 'LFKR� GLVHxR� SUHVHQWD� VREUH� HO� UHVWR� GHDUTXLWHFWXUDV�ODV�VLJXLHQWHV�FDUDFWHUtVWLFDV�x 8WLOL]D�ILOWURV�QR�VHSDUDEOHV��)LOWURV�GH�GRV�GLPHQVLRQHV�x /D�LPSOHPHQWDFLyQ�VH�KD�UHDOL]DGR�VREUH�XQ�GLVSRVLWLYR�SURJUDPDEOH�FRPRHV�OD�)3*$�x (O�GLVHxR�UHDOL]DGR�XWLOL]D�XQD�YDULDQWH�GHO�DOJRULWPR�UHFXUUHQWH��53$��x 0LQLPL]D�HO�XVR�LQWHUQR�GH�FpOXODV�GH�DOPDFHQDPLHQWR�x (O� GLVHxR� HV�PRGXODU� \� HVFDODEOH� HQ� VX� WRWDOLGDG�� (VWi� IRUPDGR� SRU� XQDVHULH� GH� EORTXHV� EiVLFRV� TXH� FRPELQDGRV� DGHFXDGDPHQWH� SHUPLWHLQFUHPHQWDU�HO�Q~PHUR�GH�RFWDYDV�R�YDULDU�ODV�FDUDFWHUtVWLFDV�GH�ORV�ILOWURV�x (O� GLVHxR� XWLOL]D� XQ� VLVWHPD� GH� FRQWURO� GLVWULEXLGR� TXH� LQFUHPHQWD� ODFDSDFLGDG� GH� PRGXODULGDG� \� HVFDODELOLGDG�� 6yOR� KD\� TXH� UHSOLFDU� ODVXQLGDGHV�SDUD�LQFUHPHQWDU�HO�Q~PHUR�GH�RFWDYDV�



&RQFOXVLRQHV�\�)XWXUDV�/tQHDV ���
x (O�GLVHxR� UHDOL]DGR� WUDWD� ORV�ERUGHV�GH� OD� LPDJHQ�PHGLDQWH� HO� XVR�GH� ODVSULPHUDV�ILODV�\�FROXPQDV�SDUD�HO�SURFHVDGR�GHO�ILQDO�GH�OD�ILOD�\�OD�FROXPQDUHVSHFWLYDPHQWH�x /D�LPSOHPHQWDFLyQ�UHFXUUHQWH�PRVWUDGD�HQ�HO�DSDUWDGR������SXHGH�UHDOL]DUHO�SURFHVDGR�GH�YtGHR�HQ�WLHPSR�UHDO��3RU�HMHPSOR��HO�FRGLILFDGRU�GH�YtGHR6$$����� GH�3KLOLSV�� WUDEDMD� FRQ� XQD� VHxDO� GH� UHORM� GH� ��� 0+]�� OR� FXDOSURSRUFLRQD�XQ�FXDGUR�GH�OXPLQDQFLD�GH�����u ����SL[HOHV�FDGD��� PV��/DLPSOHPHQWDFLyQ� UHFXUUHQWH� HPSOHDGD� WDUGD� DOUHGHGRU� GH� ���� PV� HQSURFHVDU�XQD�LPDJHQ�GH������u ����SL[HOHV�FRQ�XQ UHORM�GH����0+]�x (O�GLVHxR�KD�VLGR�tQWHJUDPHQWH�UHDOL]DGR�HQ�OHQJXDMH�9+'/�x (O�GLVHxR�HVWi� SUHSDUDGR�SDUD� HQOD]DU� FRQ� ODV�HWDSDV�GH� FXDQWLILFDFLyQ� \FRGLILFDFLyQ�� TXH� MXQWR� D� OD� WUDQVIRUPDFLyQ� FRQVWLWX\HQ� XQ� VLVWHPD� GHFRPSUHVLyQ�� (O� HQODFH� QR� QHFHVLWD� GH� HOHPHQWRV� LQWHUPHGLRV� GHDOPDFHQDPLHQWR�x (O� GLVHxR� SHUPLWH� UHDOL]DU��HQ� HO� FDVR� GHO� YtGHR� GLJLWDO�� XQD� WUDQVIRUPDGDZDYHOHW�HQ�WUHV�GLPHQVLRQHV��DxDGLHQGR�DQWHV�GHO�GLVHxR�XQD�HWDSD�TXH�VHHQFDUJDUtD�GH�UHDOL]DU�OD�WUDQVIRUPDGD�ZDYHOHW�HQ�HO�WLHPSR�

��� /tQHDV�GH�,QYHVWLJDFLyQ�)XWXUDV
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LQLFBGB%�� �LQLFBGB%BR��DQG�LQLFBGB%BR��
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OLEUDU\�,(((�XVH�LHHH�VWGBORJLFB�����DOO�XVH�LHHH�VWGBORJLFBDULWK�DOO�XVH�LHHH�VWGBORJLFBVLJQHG�DOO�XVH�ZRUN�ELRUWR�DOO�
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��SED��� ��� !
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�
��SDE��� ��� !
�
��RWKHUV� !�
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��SDD��� ��� !
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HQG�UWO�

(QWLGDG���&RQWUROB3DWKB*��
OLEUDU\�,(((�XVH�LHHH�VWGBORJLFB�����DOO�XVH�LHHH�VWGBORJLFBDULWK�DOO�XVH�LHHH�VWGBORJLFBVLJQHG�DOO�
HQWLW\�&RQWUROB3DWKB*���LVSRUW��FORFN ��LQ�VWGBORJLF�UHVHW���LQ�VWGBORJLF�LQLFLR���LQ�VWGBORJLF�ILQBJHQH���LQ�VWGBORJLF�ILQBILODB$���LQ�VWGBORJLF�ILQBILODB%���LQ�VWGBORJLF�ILQBGDWRB%���LQ�VWGBORJLF�VWRS���LQ�VWGBORJLF�LQLFLRBGDWDB$���RXW�VWGBORJLF�LQLFLRBGDWDB%���RXW�VWGBORJLF�LQLFLRBJHQH���RXW�VWGBORJLF�HQDEOHBPHP���RXW�VWGBORJLF��HQG�&RQWUROB3DWKB*���
DUFKLWHFWXUH�UWO�RI�&RQWUROB3DWKB*���LV
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HYHQW�DQG�FORFN� �
�
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 WKHQ(67$'2B6,*8,(17(�� �&$/&8/$B),1�HOVLI�VWRS� �
�
�DQG�ILQBGDWRB%� �
�
�WKHQ(67$'2B6,*8,(17(�� �35(3$86$�HOVLI�ILQBILODB%� �
�
�WKHQ(67$'2B6,*8,(17(�� �6723B'$7$B$�HOVH (67$'2B6,*8,(17(�� �,1,7B'$7$B$�HQG�LI�ZKHQ�35(3$86$� !



/LVWDGRV�)LFKHURV�9+'/ ���
(67$'2B6,*8,(17(�� �3$86$�ZKHQ�3$86$� !LI�VWRS� �
�
�WKHQ(67$'2B6,*8,(17(�� �,1,7B0(0�HOVH (67$'2B6,*8,(17(�� �3$86$�HQG�LI�ZKHQ�&$/&8/$B),1� !(67$'2B6,*8,(17(�� �(63(5$�HQG�FDVH�HQG�SURFHVV�ORJLFDBHQWUDGD�
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�
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