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�3RSODUV� FDQ� EH� EUHG� WR� RUGHU�� HV� XQD� IDPRVD� H[SUHVLyQ� GHO� PHMRUDGRU1RUWHDPHULFDQR�6&+5(,1(5 �������� ¢(V� UHDOPHQWH� DVt"� (Q� JUDQ�PHGLGD� FRPSDUWRHVWD� YLVLyQ� RSWLPLVWD� GH� OR� TXH� SXHGH� ORJUDU� OD� PHMRUD�� 3RGHPRV� YHU� OD� JDPD� GHSURGXFWRV� TXH� VH� GHULYDQ� GH� ORV� FKRSRV� \� KDFHUQRV� XQD� LGHD� GH� OR� IOH[LEOH� TXHSXHGHQ� VHU� ORV� FKRSRV� SDUD� FXEULU� ODV� H[SHFWDWLYDV� KXPDQDV�� 6H� XWLOL]DQ�HVSHFLDOPHQWH� HQ� (VSDxD� H� ,WDOLD� HQ� VLVWHPDV� SURGXFWLYRV� HQIRFDGRV� � D� ODSURGXFFLyQ�GH�WURQFRV�GH�DOWD�FDOLGDG�SDUD�OD�LQGXVWULD�GHO�WDEOHUR�FRQWUDFKDSDGR��HQHO� ODGR� RSXHVWR� QRV� HQFRQWUDPRV� FRQ� HO� VHFWRU� HPHUJHQWH� GH� ODV� SODQWDFLRQHV� GHELRPDVD� SDUD� OD� SURGXFFLyQ� GH� HQHUJtD�� PX\� EDMD� GHPDQGD� GH� FDOLGDG�� SHUR� VHQHFHVLWD� XQD� SURGXFFLyQ� DOWD� SRU� KHFWiUHD� SDUD� KDFHU� DWUDFWLYD� OD� PDGHUD� FRPRDOWHUQDWLYD�HQHUJpWLFD��(Q�PHGLR�QRV�HQFRQWUDPRV�ORV�WDEOHURV�GH�SDUWtFXODV��SDSHO�FHULOODV�� HQYDVHV�� PXHEOHV�� \� HQ� SDtVHV� PHQRV� GHVDUUROODGRV�� PDGHUD� SDUDFRQVWUXFFLyQ��OHxDV�H�LQFOXVR�DOLPHQWDFLyQ�GHO�JDQDGR�/RV� FKRSRV� VRQ� iUEROHV� PX\� HVSHFLDOHV�� TXH� IXHURQ� GRPHVWLFDGRV� SRU� ORVDJULFXOWRUHV� KDFH� YDULRV� PLOHQLRV� �)$2�� ������� 6LJXLHURQ� ODV� UXWDV� PLJUDWRULDV� GH(XURSD�D�$VLD��IXHURQ�WUDtGRV�GHVGH�1RUWHDPpULFD�D�(XURSD�SRU� ORV�H[SORUDGRUHV�\GHVGH� (XURSD� DO� UHVWR� GHO� PXQGR� SRU� ORV� SLRQHURV� HXURSHRV�� FRQIXQGLHQGR� D� ODVSHUVRQDV�FRPXQHV�\�HTXLYRFDQGR�D�ORV�ERWiQLFRV��8Q�HMHPSOR��HO�FXOWLYDU�IDVWLJLDGR3��QLJUD µ,WDOLFD¶��VH�FRQRFH�HQ�,QJOpV�FRPR�³&KRSR�ORPEDUGR´�\�HQ�6XUDPpULFD�FRPR³ÈODPR�FULROOR´��DXQTXH�QR�HV�QL�DUJHQWLQR�QL�GH�/RPEDUGLD��QL� LQFOXVR� LWDOLDQR��VLQRTXH�SUREDEOHPHQWH� IXH� WUDtGR� \� GLVWULEXLGR� DPSOLDPHQWH�SRU� ORV� URPDQRV�GHVGH�HO2ULHQWH�0HGLR�GXUDQWH�YDULRV�VLJORV�(VWD�XQLyQ�HVSHFLDO�GH�ORV�FKRSRV�FRQ�OD�DJULFXOWXUD�WRGDYtD�GLVWLQJXH�ORV�FKRSRV�GHFXDOTXLHU� RWUR� iUERO� TXH� VH� FXOWLYH� SRU� VX� PDGHUD�� 6X� UiSLGR� FUHFLPLHQWR�� HO� XVRP~OWLSOH� GH� OD� PDGHUD� \� VX� IiFLO� SURSDJDFLyQ� YHJHWDWLYD� IXHURQ� ODV� SULQFLSDOHVUD]RQHV�SDUD�HO�XVR�GHO�FKRSR�FRPR�iUERO�GH�ORV�DJULFXOWRUHV��\�IXH�OD�FODYH�SULQFLSDOSDUD� HO� UiSLGR� FUHFLPLHQWR� GH� OD� SODQWDFLRQHV� FRQ� HO� QDFLPLHQWR� GH� OD� LQGXVWULDPRGHUQD�� � /RV� DJULFXOWRUHV� \D� VDEtDQ� FRPR� SURSDJDUORV�� FXOWLYDUORV�� XVDUORV� \� OD
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LQYHVWLJDFLyQ� \� HO� GHVDUUROOR� HQFRQWUDURQ� XQ� WHUUHQR� DERQDGR� GRQGH� OD� LQQRYDFLyQHUD�ELHQYHQLGD�/DV� WpFQLFDV� PRGHUQDV� GH� PHMRUD� HQFRQWUDURQ� RWURV� UDVJRV� HVSHFLDOHV� GH� ORVFKRSRV�TXH�KLFLHURQ�PiV�IiFLO�\�PiV�HILFLHQWH�HO� WUDEDMR�GH�ORV�PHMRUDGRUHV��/D�FRUWDHGDG�SDUD� OD�PDGXUH]��KDFH�TXH� OD�VXFHVLyQ�GH�JHQHUDFLRQHV�VHD�PiV� UiSLGD�TXHHQ�OD�PD\RUtD�GH�ORV�iUEROHV�IRUHVWDOHV��VX�DPSOLD�FDSDFLGDG�SDUD�ORV��FUX]DPLHQWRVLQWHUHVSHFtILFRV�SHUPLWLHURQ�OD�H[SORWDFLyQ�GH�XQ�DPSOLR�Q~PHUR�GH�KtEULGRV�/D� IDFLOLGDG� GH� SURSDJDFLyQ� YHJHWDWLYD� PHGLDQWH� HVWDTXLOODV�� \D� DSUHFLDGD� SRU� ORVDJULFXOWRUHV�� DxDGLy� XQ� ERQR� H[WUD� DO� WUDEDMR� GH� ORV� PHMRUDGRUHV�� SHUPLWLHQGR� ODUHSURGXFFLyQ�LOLPLWDGD�GH�ORV�PHMRUHV�LQGLYLGXRV�(O� GHVWDFDGR� SURJUHVR� GHO� WUDEDMR� GH� PHMRUD� GXUDQWH� HO� VLJOR� YHLQWH� VH� EDVDSULQFLSDOPHQWH� HQ� OD� KLEULGDFLyQ� LQWHUHVSHFtILFD� \� HQ� OD� SURSDJDFLyQ� FORQDO�� (Q� HO~OWLPR�FXDUWR�GH�VLJOR��VLQ�HPEDUJR��OD�PHMRUD�GH�ODV�SREODFLRQHV��DXQTXH�PiV�OHQWDHQ�VX�SURJUHVR��VH�SHUFLELy� FRPR�XQD�QHFHVLGDG�SDUD�XQ�SURJUHVR�VRVWHQLGR�\� VHHVWDEOHFLHURQ�PXFKRV� SURJUDPDV� GH� PHMRUD� D� JUDQ� HVFDOD�� /D� ~OWLPD� GpFDGD� IXHWHVWLJR� GH� OD� H[SORVLyQ� GH� ODV� QXHYDV� KHUUDPLHQWDV� EDVDGDV� HQ� ORV� ORJURV� GH� ODELRORJtD�PROHFXODU��(O�LPSDFWR�TXH�HVWDV�WpFQLFDV�WHQGUiQ�HQ�HO�XVR�FRPHUFLDO�GH�ORVFKRSRV�HV�WRGDYtD�REMHWR�GH�VXSRVLFLRQHV�\�HVSHFXODFLyQ��SHUR�QDGLH�SXHGH�QHJDU�HOHIHFWR� WUHPHQGR� TXH� OD� ELRORJtD� PROHFXODU� WLHQH� HQ� HO� DYDQFH� FLHQWtILFR� \� TXH�� DOPHQRV�FRPR�XQ�HIHFWR�FRODWHUDO��FRQWULEXLUi�D�OD�PHMRUD�JHQpWLFD�GH�ORV�FKRSRV�(V� PL� LQWHQFLyQ�� DTXt�� FHQWUDUPH� HQ� DOJXQRV� DVSHFWRV� FODYH� GH� OD� PHMRUD� GH� ORVFKRSRV��SRQHU� ORV�PpWRGRV� WUDGLFLRQDOHV� \� ODV� QXHYDV� KHUUDPLHQWDV� GHQWUR� GH� XQDSHUVSHFWLYD�FRP~Q��\�SURSRUFLRQDU�DOJXQRV�FULWHULRV�VHQFLOORV�SDUD�HO�HVWDEOHFLPLHQWRGH� SURJUDPDV� GH� PHMRUD� TXH� KDJDQ� XQ� XVR� HILFLHQWH� GH� ORV� VLHPSUH� OLPLWDGRVUHFXUVRV��)LJXUD����'HILQLFLyQ�GH�XQ�LGHRWLSR'HPDVLDGRV� HVIXHU]RV� GH� PHMRUD� KDQ� FRPHQ]DGR� VLQ� XQD� FODUD� GHILQLFLyQ� GH� XQLGHRWLSR��8Q� LGHRWLSR�HV�XQD� IRWRJUDItD�GH� OD�FODVH�GH�iUERO� TXH�TXHUHPRV�REWHQHUUHVSHFWR� D� ODV� OLPLWDFLRQHV� DPELHQWDOHV� GH� ORV� VLWLRV� GH� FXOWLYR�� ORV� UHTXLVLWRV� GHFDOLGDG� LQGXVWULDO�� \� HO� FRQWH[WR� HFRQyPLFR� \� WHFQROyJLFR� HQ� HO� TXH� RSHUDPRV�� /DIRWRJUDItD� GHEH� HQXPHUDU� ORV� UDVJRV� GHVHDEOHV� GHO� iUERO� �',&.0$11 HW� DO��� ������SRVLEOHPHQWH� FRQ� XQ� SHVR� DVRFLDGR� SURSRUFLRQDO� D� VX� EHQHILFLR� HFRQyPLFR�LGHDOPHQWH��FDGD�UDVJR�GHEH�DFRPSDxDUVH�SRU�HO�YDORU�PRQHWDULR�GH�FDGD�XQLGDG�GHFDPELR�D�OR�ODUJR�GH�XQD�HVFDOD�GH�YDULDFLyQ�/D� GHILQLFLyQ� GH� XQ� LGHRWLSR� QR� HV� XQD� ODERU� TXH� GHEH� UHDOL]DU� HO�PHMRUDGRU� VROR�1HFHVLWD� OD� FRRSHUDFLyQ� GH�PXFKRV� HVSHFLDOLVWDV�� \� HQ� SDUWLFXODU� SRU� ORV� XVXDULRVILQDOHV�GHO�SURGXFWR�$�SDUWLU�GH�OD�OLVWD�GH�ORV�FDUDFWHUHV�GH�LPSRUWDQFLD�HFRQyPLFD��HO�PHMRUDGRU�SXHGHHOHJLU� DTXHOORV� TXH� SXHGH� VHU� PHMRUDGRV� JHQpWLFDPHQWH�� HVWR� HV�� DTXHOORVFDUDFWHUHV�TXH�PXHVWUDQ�YDULDFLyQ�JHQpWLFD� \� VRQ�KHUHGDEOHV��3RU� WDQWR�� QR� WRGRVORV� FDUDFWHUHV� SXHGHQ� PHMRUDUVH� JHQpWLFDPHQWH�� QL� SXHGH� SURJUHVDUVH� GH� LJXDOPRGR�HQ�WRGRV�ORV�IUHQWHV��QL��H[LVWHQ�³PHMRUHV´�HVWUDWHJLDV�GH�PHMRUD�SDUD�WRGRV�ORVSURSyVLWRV�
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6LQ� HPEDUJR�� HO� LGHRWLSR� FRQVWLWX\H� XQ� PDUFR� LQYDORUDEOH� SDUD� HO� WUDEDMR� GHOPHMRUDGRU�� SRUTXH� UHGXFH� OD� SRVLELOLGDG� GH� VHJXLU� YtDV� PXHUWDV�� FRQ� SpUGLGD� GHHQHUJtD� \� UHFXUVRV�� /D� GHQVLGDG� GH� OD� PDGHUD� SXHGH� VHU� XQ� HMHPSOR�� VH� KDGHPRVWUDGR� TXH� OD� UHVLVWHQFLD�PHFiQLFD� GH� OD�PDGHUD� HVWi� SRVLWLYD� \� OLQHDOPHQWHFRUUHODFLRQDGD�FRQ�OD�GHQVLGDG�GH�OD�PDGHUD��FXDQWR�PD\RU�VHD�OD�GHQVLGDG�PD\RUVHUi� OD� UHVLVWHQFLD�� &RPR� OD� GHQVLGDG� GH� OD� PDGHUD� HV� UHODWLYDPHQWH� IiFLO� GHGHWHUPLQDU��PXHVWUD�XQD�EXHQD�FRUUHODFLyQ�HQWUH�OD�PDGHUD�MXYHQLO�\�DGXOWD�\�SXHGHSRU�WDQWR�HYDOXDVH�D�XQD�HGDG�WHPSUDQD��VH�KDQ�UHDOL]DGR�PXFKRV�HVIXHU]RV�HQ�ODPHMRUD�JHQpWLFD�GH� OD�GHQVLGDG�GH� OD�PDGHUD��HVSHFLDOPHQWH�HQ�1RUWHDPpULFD��6LQHPEDUJR��VL�FRQVLGHUD�HO�FRQWH[WR�GH� OD�FXOWXUD�GH�FKRSRV� LWDOLDQD�\�HVSDxROD��HVWRQR�WLHQH�VHQWLGR��(Q�DPERV�SDtVHV�HO�SURGXFWR�PiV�DSUHFLDGR�HV� OD�FKDSD��SHUR� ODFKDSD� GH� FKRSR� QR� VH� XWLOL]D� FDVL� QXQFD� FRQ� ILQHV� HVWUXFWXUDOHV� \� SRU� WDQWR� VXVFDUDFWHUtVWLFDV� PHFiQLFDV� WLHQHQ� XQD� LPSRUWDQFLD� HVFDVD�� PXFKR� PHQRV� TXH�� SRUHMHPSOR�� OD� EODQFXUD�� DXVHQFLD� GH� PDGHUD� GH� WHQVLyQ�� IDFLOLGDG� GH� GHVHQUROOR� HQFDSDV� ILQDV�� FXDOTXLHU� HVIXHU]R� SDUD� LQFUHPHQWDU� OD� GHQVLGDG� GH� OD� PDGHUD� VHUiLQQHFHVDULR�H�LQFOXVR�SHUMXGLFLDO�2WUR�HMHPSOR��ODV�FHULOODV�VH�IDEULFDQ�FRQ�XQD�WpFQLFD�TXH�HV�VLPLODU�HQ�JUDQ�PHGLGDD�OD�SURGXFFLyQ�GH�FKDSD��HV�GHFLU��DPEDV�HPSLH]DQ�GHVHQUROODQGR�HO� WURQFR��SHURODV�FHULOODV�VRQ�SHTXHxDV�\�ORV�UROORV�SXHGHQ�VHU�FRUWRV��KDVWD�GH���P��&RQ�HO�WURQFRGLYLGLGR�HQ�UROORV�FRUWRV��XQ�WURQFR�FXUYDGR�QR�VXSRQH�JUDQGHV�SUREOHPDV��\�XQ�FORQGH�FUHFLPLHQWR� UiSLGR� SHUR�PX\� VLQXRVR� FRPR�HO� KRODQGpV�'XWFK�3��u FDQDGHQVLV0RQFK��
'RUVNDPS
�HV�WRWDOPHQWH�DGHFXDGR��PLHQWUDV�TXH�VX�PDGHUD�SXHGH�VHU�XQDSHVDGLOOD�SDUD�XQ�PDQXIDFWXUDGRU�GH� � FKDSD�SXHVWR� TXH� VH� GHEH�SHUGHU� XQD� JUDQFDQWLGDG�GH�PDGHUD�HQ�HO�SURFHVR�GH�UHGRQGHR�8QD� REVHUYDFLyQ� FRP~Q� HQ� YDULDV� QDFLRQHV� LQGXVWULDOL]DGDV� HV� TXH� ORV� XVRV�PiVH[LJHQWHV�HQ�FDOLGDG�GLFWDQ� OD�HOHFFLyQ�GH� ORV�PRGHORV�GH�FXOWLYR�\� ORV�REMHWLYRV�GHPHMRUD��LQFOXVR�DXQTXH�UHSUHVHQWHQ�XQD�SDUWH�PHQRU�GH�OD�SURGXFFLyQ�'H�DFXHUGR��QHFHVLWDUtDPRV�PDV�GH�XQ� LGHRWLSR�FXDQGR�QRV�GLULJLPRV�D�SURGXFWRVPDUFDGDPHQWH� GLIHUHQWHV� FRQ� UHTXLVLWRV� GH� FDOLGDG� GLYHUJHQWHV�� 8Q� VHFWRUHPHUJHQWH�HO�TXH�ORV�FKRSRV�SXHGHQ�MXJDU�XQ�SDSHO�FHQWUDO�HV�HO�GH�OD�ELRPDVD�SDUDOD� SURGXFFLyQ� GH� HQHUJtD�� $XQTXH� WRGDYtD� QR� HV� FRQYHQLHQWH� GHVGH� XQ� SXQWR� GHYLVWD� SXUDPHQWH�PRQHWDULR� UHVSHFWR� D� ORV� FRPEXVWLEOHV� FRQYHQFLRQDOHV�� QR� SXHGHH[FOXLUVH�TXH�ELHQ�HO� LQFUHPHQWR�GH� ORV� LQFHQWLYRV�R�XQDV� OLPLWDFLRQHV�DPELHQWDOHVPiV�HVWULFWD�R�LQFOXVR�XQ�LQFUHPHQWR�HQ�HO�SUHFLR�GHO�FUXGR��SXHGH�KDFHU�TXH�D� ORVPRQWHV�EDMRV�GH�FKRSRV�D�WXUQRV�FRUWRV�XQD�IXHQWH�LPSRUWDQWH�GH�HQHUJtD�UHQRYDEOH\�XQD�QXHYD�IXHQWH�GH�LQJUHVRV�SDUD�ORV�DJULFXOWRUHV��&RQWUDULDPHQWH�D�OD�FKDSD��ODGHQVLGDG�GH�OD�PDGHUD��SRVLWLYDPHQWH�FRUUHODFLRQDGD�FRQ�HO�SRGHU�FDORUtILFR��WHQGUtDXQD� JUDQ� LPSRUWDQFLD�� SRU� HO� FRQWUDULR�� OD� UHFWLWXG� GHO� IXVWH�� OD� FRORUDFLyQ� GH� ODPDGHUD�� OD�DXVHQFLD�GH�PDGHUD�GH� WHQVLyQ��SXHGHQ�VHU� LJQRUDGDV�� �(O� FUHFLPLHQWRUiSLGR� \� OD� UHVLVWHQFLD� D� HQIHUPHGDGHV� VHUtDQ� SUREDEOHPHQWH� ORV� ~QLFRV� REMHWLYRVFRPXQHV�GH�XQ�HVIXHU]R�GH�PHMRUD�
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)LJXUD� �� ±� ÈUERO� GH� GHFLVLyQ� SDUD� HO� GHVDUUROOR� GH� XQD� HVWUDWHJLD� GH� PHMRUD� GHFKRSRV�FRPR�XQD�IXQFLyQ�GHO�PDUFR�WHPSRUDO�\�GH�ORV�REMHWLYRV�GH�PHMRUD�
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(O�PDUFR�WHPSRUDO(V�HVHQFLDO�XQ�GHFLVLyQ�VREUH�HO�PDUFR�WHPSRUDO�SDUD�OD�HOHFFLyQ�GH�XQD�HVWUDWHJLDGH� PHMRUD� FRQVLVWHQWH� HQWUH� ODV� DOWHUQDWLYDV� GLVSRQLEOHV�� /DV� HVWUDWHJLDV� D� ODUJRSOD]R�SXHGHQ�FRPELQDUVH�FRQ��UHVXOWDGRV�D�FRUWR�SOD]R��SHUR�ODV�HVWUDWHJLDV�D�FRUWRSOD]R�QR�SXHGHQ�SURSRUFLRQDU�XQD�PHMRUD�FRQVWDQWH�HQ�HO�WLHPSR�/DV�SULQFLSDOHV�DSUR[LPDFLRQHV�TXH�VH�GLVFXWLUiQ� UHVSHFWR�DO�PDUFR� WHPSRUDO�HQ�HOTXH�VH�RSHUD�VRQ�D� VHOHFFLyQ�UHFXUUHQWH�EDVDGD�HQ�SREODFLRQHV�E� FUXFHV�GH�SDUHMDV�VLPSOHV�SDUD� OD�FUHDFLyQ�GH� OD�PD\RU�YDULDELOLGDG�VHJXLGR�GHVHOHFFLyQ�FORQDO�F� VHOHFFLyQ�FORQDO�G� WHFQRORJtDV�JHQpWLFDV�6HOHFFLyQ�FORQDO&XDOTXLHUD�TXH�VHD� OD�HVWUDWHJLD�� OD� VHOHFFLyQ� FORQDO� UHSUHVHQWD� LQYDULDEOHPHQWH�HOPpWRGR� SDUD� SURGXFLU� FXOWLYDUHV� FRPHUFLDOPHQWH� YLDEOHV� FRPHQ]DQGR� GHVGH� XQDPSOLR� UDQJR� GH� LQGLYLGXRV�� /RV� DVSHFWRV� RSHUDWLYRV� \� ORV� PpWRGRV� VH� GLVFXWLUiQSRVWHULRUPHQWH�HQ�GHWDOOHV��$TXt��GHVHDUtD�VHxDODU�D�OD�VHOHFFLyQ�FORQDO�HQ�VX�IRUPDPiV�FUXGD�\�GLUHFWD�FRPR�XQD�HVWUDWHJLD� WRWDOPHQWH� MXVWLILFDGD�FXDQGR�VH�HVSHUDQUHVXOWDGRV� OR� PiV� SURQWR� SRVLEOH�� /RV� FXOWLYDUHV� TXH� \D� HVWiQ� GLVSRQLEOHVFRPHUFLDOPHQWH�HQ�WRGR�HO�PXQGR�R�TXH�HVWiQ�HQ�XQ�HVWDGR�DYDQ]DGR�GH�VHOHFFLyQHQ� ,QVWLWXFLRQHV� GH�PHMRUD�� SXHGHQ� VHU� HYDOXDGRV�� FXOWLYDGRV� HQ� H[SHULPHQWRV� GHDPELHQWH�FRP~Q�HQ�XQ�UDQJR�GH�DPELHQWHV�\�VHOHFFLRQDUVH�ORV�PiV�DGHFXDGRV�SDUDVX�XVR�(O�VHQWLGR�FRP~Q�GDUi�SUHIHUHQFLD�D�FXOWLYDUHV�TXH�SURFHGHQ�GH� ODWLWXGHV�R� FOLPDVVLPLODUHV��DXQTXH�ORV�FKRSRV�VRQ�FRQRFLGRV�SRU�VX�DPSOLD�DGDSWDELOLGDG�D�GLIHUHQWHVVLWXDFLRQHV��3RU�HMHPSOR��3� u FDQDGHQVLV�
7ULSOR
��VHOHFFLRQDGR�HQ�HO�1RUWH�GH�,WDOLD�D����1�GH�ODWLWXG��VH�FRPSRUWD�ELHQ�HQ�&XULWLED��3DUDQi��FHUFD�GH�OD�OtQHD�GHO�WUySLFR�(VWD�DSUR[LPDFLyQ�KD�VLGR�XWLOL]DGR�DPSOLDPHQWH�HQ�HO�SDVDGR�SRU�ODV�QDFLRQHV�TXHLPSRUWDEDQ�FORQHV�HQ�YH]�GH�HVWDEOHFHU�SODQHV�GH�PHMRUD�SURSLRV�\�IXQFLRQDED�ELHQHQ� PXFKDV� RFDVLRQHV�� /D� SULQFLSDO� YHQWDMD� HV� TXH� DSURYHFKD� WRGR� HO� WUDEDMRUHDOL]DGR�HQ�HO�OXJDU�GH�RULJHQ��$OJXQDV�FDUDFWHUtVWLFDV�SXHGHQ�VHU�LPSRUWDQWHV��D�ODVTXH� QR� VH� SUHVWy� DWHQFLyQ� HQ� HO� SURFHVR� RULJLQDO� GH� VHOHFFLyQ�� WDOHV� FRPR� ODUHVLVWHQFLD� D� DOJXQDV� HQIHUPHGDGHV� TXH� QR� HVWDEDQ� SUHVHQWHV�� SHUR� PXFKRVFDUDFWHUHV� GH� LQWHUpV� JHQHUDO� VH� HYDOXDURQ� SUHFLVDPHQWH�� FDSDFLGDG� GHHQUDL]DPLHQWR�� FUHFLPLHQWR�� FDUDFWHUHV� GH� UDPLILFDFLyQ�� FDOLGDG� GH� OD� PDGHUD�UHVLVWHQFLD�DO�YLHQWR��HWF�5HFLHQWHPHQWH��&KLOH�KD�DGRSWDGR�HVWD�DSUR[LPDFLyQ�SDUD�JDUDQWL]DU�ORV�UHVXOWDGRVD� FRUWR� SOD]R� HQ� XQ� QXHYR� SURJUDPD� GH� PHMRUD� TXH� WDPELpQ� LQFRUSRUD� RWUDVHVWUDWHJLDV�D�ODUJR�SOD]R��)UDQFLVFR�=DPXGLR��FRP��SHUV��
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&UX]DPLHQWRV�VHJXLGRV�GH�VHOHFFLyQ�FORQDO(O� VLJXLHQWH� SDVR� KDFLD� ORV� REMHWLYRV� D� ODUJR� SOD]R� HV� OD� FUHDFLyQ� GH� OD� SREODFLyQJHQpWLFDPHQWH�PiV�GLYHUVD�FRQ�OD�FXDO�DOLPHQWDU�HO�SURFHVR�GH�VHOHFFLyQ��/D�HVSHFLHPiV� DGHFXDGD� SXHGH� HVFRJHUVH� EDViQGRVH� HQ� OD� SUR[LPLGDG� DO� LGHRWLSR� \� ODVLPLOLWXG�FOLPiWLFD�\�JHRJUiILFD�DO�OXJDU�GH�RULJHQ��/RV�FORQHV�VHOHFFLRQDGRV��iUEROHVSOXV��iUEROHV�QR�VHOHFFLRQDGRV�VH�GHEHQ�XWLOL]DU�HQ�HVWH�RUGHQ�GH�SUHIHUHQFLD��6L�VHXVD� PiV� GH� XQD� HVSHFLH�� VH� UHFRPLHQGD� OD� KLEULGDFLyQ� LQWHUHVSHFtILFD�� HO� YLJRUKtEULGR�� DXQTXH� UDUDPHQWH� GHPRVWUDGR� SRU� PHGLRV� HVWDGtVWLFDPHQWH� YiOLGRV�� VHVXSRQH� TXH� HV� XQ� UDVJR� FRP~Q� HQWUH� ORV� FKRSRV�� /D� VXSHULRULGDG� GH� ORV� FORQHVKtEULGRV�)� VH�GHEH�SUREDEOHPHQWH�D�OD�FRPSOHPHQWDULHGDG�GH�ORV�JHQHV�DSRUWDGRVD�GLIHUHQWHV�ORFL�SRU�ODV�HVSHFLHV�SDUHQWDOHV��PiV�TXH�D�OD�VREUHGRPLQDQFLD��SHUR�GHWRGDV�IRUPDV��ORV�KtEULGRV�VRQ�PiV�H[LWRVRV�TXH�VXV�SDUHQWDOHV�(O� Q~PHUR� GH� SDGUHV� QR� HV� QHFHVDULR� TXH� VHD� JUDQGH�� 'LH]� R� LQFOXVR�PHQRV� �VLHVWiQ� VHOHFFLRQDGRV�� GH� XQD�SDUHMD�GH� HVSHFLHV� SXHGH� VHU� VXILFLHQWH�� 7LHQHQ� TXHFUX]DUVH�FRQ�HO�REMHWLYR�GH�FUHDU�ODV�PDV�DPSOLDV�IDPLOLDV�SRVLEOHV��XQ�JUDQ�QXPHURGH� LQGLYLGXRV�SDUD�DOLPHQWDU�HO� SURFHVR�GH�VHOHFFLyQ�� /D�PD\RU� YDULDELOLGDG�FRQ�HOPHQRU� QXPHUR� GH� FUXFHV� VH� REWLHQH�PHGLDQWH� FUX]DPLHQWRV� GH� SDUHV�~QLFRV�� TXHVRQ� FUX]DPLHQWRV� HQ� ORV� TXH� XQ� ~QLFR� PDFKR� VH� XWLOL]D� SDUD� XQD� ~QLFD� KHPEUD�DXQTXH�WDPELpQ�VH�SXHGHQ�XWLOL]DU�RWURV�WLSRV�GH�FUX]DPLHQWRV�7RGRV� ORV� LQGLYLGXRV� FUHDGRV� FRQVWLWX\HQ� XQD� ULTXH]D� GH� GLYHUVLGDG� JHQpWLFDV�� XQDPSOLR�Q~PHUR�GH�LQGLYLGXRV�JHQpWLFDPHQWH�GLIHUHQWHV��XQD�PXHVWUD�PX\�JUDQGH�GHODV� LQILQLWDV� IRUPDV� HQ� ODV� TXH� ORV� JHQHV� GH� ORV� SDGUHV� SXHGHQ� PH]FODUVH� SRUUHSURGXFFLyQ�VH[XDO��&DGD�XQR�GH�HOORV�VHUi�DQDOL]DGR�SDUD�HYDOXDU�VX�SUR[LPLGDG�DOLGHRWLSR�5HVSHFWR�D� OD�FRPSDUDFLyQ�GH�FORQHV�\D�VHOHFFLRQDGRV��HVWD�DSUR[LPDFLyQ�WLHQH� ODYHQWDMD�GHO�PD\RU�QXPHUR�GH�JHQRWLSRV�TXH�HQWUDQ�HQ�HO� SURFHVR�GH� VHOHFFLyQ�� ODGHVYHQWDMD� HV� TXH� QLQJXQD� GH� HOODV� KD� VLGR� HYDOXDGD� SUHYLDPHQWH�� $XQTXH� XQDHOHFFLyQ� MXLFLRVD� GH� ORV� SDGUHV� SXHGH� SURGXFLU� XQD� SURJHQLH� FRQ� FDUDFWHUtVWLFDVJHQHUDOHV�GHVHDEOHV��HV�OD�FDVXDOLGDG�OD�TXH�SURGXFH�³OD´�PH]FOD�VXSHULRU�GH�JHQHVTXH�KDUi�SRVLEOH�XQ�FORQ�H[LWRVR�6LQ�HPEDUJR��VH�KD�REVHUYDGR�IUHFXHQWHPHQWH�TXH��SUREDEOHPHQWH�GHELGR�D�OD�DOWDKHWHUR]LJRVLGDG� REVHUYDGD� HQWUH� ORV� FKRSRV�� GHQWUR� GH� FDGD� IDPLOLD� KD\� PiVYDULDELOLGDG�TXH�HQWUH�GLIHUHQWHV�IDPLOLDV��3RU� WDQWR��HO� WDPDxR�GH� ODV� IDPLOLDV��PiVTXH�VX�Q~PHUR��HV�XQ�SUHUHTXLVLWR�SDUD�XQ�HVIXHU]R�H[LWRVR�GH�PHMRUD�FRPHUFLDO�6HOHFFLyQ�UHFXUUHQWH�EDVDGD�HQ�XQD�SREODFLyQ6L� VH� GHVHDQ� UHVXOWDGRV� D� ODUJR� SOD]R�� SRVLEOHPHQWH� GXUDQWH� YDULDV� JHQHUDFLRQHV�EDUDMDU� ODV� FDUWDV� �JHQHV�� \� HVSHUDU� D� XQD� PDQR� H[LWRVD� �JHQRWLSR�� QR� HV� XQDHVWUDWHJLD� JDQDGRUD�� /D� VHOHFFLyQ� UHFXUUHQWH� EDVDGD� HQ� XQ� SREODFLyQ� VH� GLULJH� DLQFUHPHQWDU� OD� IUHFXHQFLD�GH�DOHORV� IDYRUDEOHV�HQ�XQD�SREODFLyQ��(Q�VX� IRUPD�PiVVHQFLOOD�� OD�VHOHFFLyQ� UHFXUUHQWH�FRQVLVWH�HQ�FLFORV� UHSHWLGRV�GH�FUX]DPLHQWRV�HQWUHORV�PHMRUHV�SDUHQWDOHV�\�GH�VHOHFFLyQ��GHQWUR�GH�OD�GHVFHQGHQFLD��GH�ORV�LQGLYLGXRVTXH�VH�YDQ�D�XVDU�FRPR�SDUHQWDOHV�HQ�OD�VLJXLHQWH�JHQHUDFLyQ�&XDQGR�VH�GHVHDQ�KtEULGRV�)� HQWUH� GRV� HVSHFLHV�� OD� VHOHFFLyQ� UHFXUUHQWH�SXHGH
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WHQHU�RWUDV�IRUPDV�D� 6HOHFFLyQ�UHFXUUHQWH�VLPSOH��656��GH�ODV�GRV�HVSHFLHV�SDUHQWDOHV�H�KLEULGDFLyQGH�ORV�PHMRUHV�SDUHQWDOHV�GH�FDGD�JHQHUDFLyQ��ORV�KtEULGRV�SXHGHQ�HQWUDU�HQ�XQSURFHVR�GH�VHOHFFLyQ�FORQDO��)LJXUD��D��E� 6HOHFFLyQ�UHFXUUHQWH�UHFLSURFD��556��HQ�OD�TXH�ORV�SDUHQWDOHV�GH�FDGD�HVSHFLHSDUHQWDO�VH�HYDOXDQ�HQ�HQVD\RV�GH�SURJHQLHV�SRU�PHGLR�GH�SURJHQLHV�KtEULGDV�HVWR� HV��PDFKRV� GH� OD� HVSHFLH� $� VH� FUX]DQ� FRQ� KHPEUDV� GH� OD� HVSHFLH� %�� \PDFKRV�GH�OD�HVSHFLH�%�FRQ�KHPEUDV�GH�OD�HVSHFLH�$��/RV�PHMRUHV�³SDUHQWDOHVGH�KtEULGRV´�VH�FUX]DQ�SRVWHULRUPHQWH�GHQWUR�GH�OD�PLVPD�HVSHFLH�FRQ�REMHWR�GHREWHQHU� XQD� UHFRPELQDFLyQ� GH� ORV� JHQHV� \� FRPHQ]DU� XQ� QXHYR� FLFOR�� /RV³PHMRUHV´�SDUHQWDOHV�GH� ORV�KtEULGRV�VH�SXHGHQ�FUX]DUVH�HQ�XQD�HVFDOD�DPSOLDSDUD�OD�SURGXFFLyQ�PDVDO�GH�KtEULGRV�TXH�HQWUDUiQ�HQ�OD�VHOHFFLyQ�FORQDO�F� ,QWHUPHGLD� HQWUH� D�� \� E�� HV� HO� FDVR� HQ� HO� TXH� 556� HV� LPSRVLEOH� SRU� ODFRPSDWLELOLGDG�HQ�XQ�VHQWLGR�FRPR�HQ�HO�FDVR�GHO�FUXFH�3��GHOWRLGHV�0DUVK��î�3�QLJUD�/��TXH�HV�YLDEOH�VROR�FXDQGR�3��GHOWRLGHV�VH�XWLOL]D�FRPR�KHPEUD��(VWR�GDOXJDU�D��6HOHFFLyQ�UHFXUUHQWH�6HPL�UHFLSURFD���6556��TXH�FRQVLVWH�GH�XQD�565SDUD�HO�JpQHUR�FRPSDWLEOH�\�656�SDUD�ORV�LQFRPSDWLEOHV��%,62)),��������¢&XDQGR�HV�556�XQD�HOHFFLyQ�PHMRU�TXH�656"��(Q�DTXHOORV� FDVRV�HQ� ORV�TXH�HOYDORU� ³GH� PHMRUD� KtEULGR´� GH� ORV� SDUHQWDOHV� QR� SXHGH� SUHGHFLUVH� SRU� VXV� YDORUHVJHQRWtSLFRV�� ,QFOXVR� FRUUHODFLRQHV� SRVLWLYDV� PRGHUDGDV� UHFRPHQGDUtDQ� 656� VL� VHSLHQVD�HQ�RWUDV�YHQWDMDV�GH�PHMRUDU�GRV�HVSHFLHV�VHSDUDGDPHQWH�D� 6H�KDFH�XQ�FLFOR�FRPSOHWR�GH�656�GH�XQD�JHQHUDFLyQ��HQ�YH]�GH�GRV�GH�556�E� /D�VHOHFFLyQ�JHQRWLSLFD�SXHGH� VHU�PX\� LQWHQVD� VLQ�HO� ULHVJR�GH� XQD� UHGXFFLyQSHOLJURVD�GHO�WDPDxR�SREODFLRQDO��SRU�HMHPSOR�VL�VH�VHOHFFLRQDQ����SDUHQWDOHV�GH����HQ�XQ HQVD\R�GH�SURJHQLHV�� OD�LQWHQVLGDG�GH�VHOHFFLyQ�HV�����GHVYLDFLRQHVWtSLFDV� IHQRWtSLFD� IDPLOLDU�� VHOHFFLRQDQGR� ��� LQGLYLGXRV� GH� ������� OD� LQWHQVLGDGGH�VHOHFFLyQ�HV�����GHVYLDFLRQHV�WtSLFDV�IHQRWtSLFD�LQGLYLGXDO��&RQVLGHUDQGR�TXHDPEDV� YDULDQ]DV� IHQRWtSLFDV� \� KHUHGDELOLGDGHV� VRQ� PiV� DOWDV� HQ� HO� QLYHOLQGLYLGXDO� TXH� HQ� HO� IDPLOLDU�� OD� GLIHUHQFLD� HQ� OD� JDQDQFLD� JHQpWLFD� HV� LQFOXVRPD\RU�\�FLHUWDPHQWH�SXHGH�FRPSHQVDU�XQD�SUHGLFFLyQ�LPSHUIHFWD�GH�ORV�YDORUHVGH�PHMRUD�SRU�ORV�YDORUHV�JHQRWtSLFRV�F� 6H�SXHGHQ�PHMRUDU�GLIHUHQWHV�FDUDFWHUHV�HQ�ODV�GRV�HVSHFLHV�G� /DV�JHQHUDFLRQHV�QR�WLHQHQ�TXH�GXUDU�HO�PLVPR�WLHPSR��/DV�HVSHFLHV�FRQ�PHQRUHGDG�GH�PDGXUDFLyQ�SXHGHQ�WHQHU�XQD�WHQGHQFLD�D�JHQHUDFLyQ�PiV�UiSLGD�TXHODV�HVSHFLHV�FRQ�XQD�IDVH�MXYHQLO�PiV�ODUJD�
0HMRUD�SRU�SREODFLRQHV�P~OWLSOHV/D�PHMRUD�SRU�SREODFLRQHV�P~OWLSOHV��.$1*�	�1,(167$('7��������RIUHFH�ODV�YHQWDMDVHQXPHUDGDV� DQWHV� HQ� VXV� ~OWLPDV� FRQVHFXHQFLDV�� OD� SREODFLyQ� GH�PHMRUD�� VHD� GHXQD�R�PiV�GH�XQD�HVSHFLH��VH�GLYLGH�HQ�VXEFRQMXQWRV�� FDGD�XQR�GH� ORV� FXDOHV� VHVRPHWH� D� SURFHVRV� LQGHSHQGLHQWHV� GH� VHOHFFLyQ� UHFXUUHQWH� �)LJXUD� �E��� /DVXEGLYLVLyQ� HQ� VXE�SREODFLRQHV� SXHGH�EDVDUVH� HQ� FDUDFWHUHV� D�PHMRUDU�� FRQ� FDGD
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VXEFRQMXQWR� GLULJLGR� D� OD�PHMRUD� GH� XQ� VROR� FDUiFWHU�� R� D� GLIHUHQWHV� DPELHQWHV�� RDPEDV�FRVDV��/DV�YHQWDMDV�VRQ�PXFKDV�D� GLULJLUVH�D�XQ�FDUiFWHU�VROR�HQ�XQD�SREODFLyQ��PHMRUD�OD�HILFLHQFLD�GH�OD�VHOHFFLyQ�E� VH�PDQWLHQH�OD�GLYHUVLGDG�JHQpWLFD��H�LQFOXVR�VH�LQFUHPHQWD��JOREDOPHQWH��SRU�ODLQGHSHQGHQFLD�GH�ODV�VXESREODFLRQHV��*8//%(5*��������F� VH� SXHGHQ� REWHQHU� FRPELQDFLRQHV� HVSHFLILFDV� GH� FDUDFWHUHV� HQ� FXDOTXLHUPRPHQWR� FUX]DQGR� LQGLYLGXRV� SHUWHQHFLHQWHV� D� ODV� VXESREODFLRQHV� TXH� VHDQUHOHYDQWHV�G� KD\� PD\RU� SURWHFFLyQ� FRQWUD� FDPELRV� IXWXURV� HQ� ODV� SULRULGDGHV� VREUH� ODLPSRUWDQFLD� UHODWLYD� GH� ORV� FDUDFWHUHV�� SRU� HMHPSOR� VH� SXHGH� PHMRUDUD� SDUDLQFUHPHQWDU� OD�GHQVLGDG�GH�D PDGHUD�HQ�XQ� JUXSR� \� UHGXFLU� OD� GHQVLGDG�GH� ODPDGHUD� HQ� RWUD�� \� HOHJLU� ORV� SDGUHV� GH� FDGD� JUXSR� GH� DFXHUGR� DO� PDWHULDOGHVHDGR�H� VH� DXPHQWD� OD� IOH[LELOLGDG� JHQHUDO�� FDGD�PHMRUDGRU� FRQRFH� OR� GLItFLO� \� H[LJHQWHTXH� HV� HO� PDQWHQLPLHQWR� GH� XQD� SREODFLyQ� GH� PHMRUD� JUDQGH�� UHVSHFWR� DOPDQWHQLPLHQWR�GH�JUXSRV�PHQRUHV�GH�LQGLYLGXRV�I� WDPELpQ�HV�PiV�IiFLO�OD�PHMRUD�FRRSHUDWLYD�HQWUH�GLVWLQWDV�LQVWLWXFLRQHV�J� VH�SXHGHQ�H[SORUDU�HVWUDWHJLDV�GLIHUHQWHV��SRU�HM��DSURYHFKDU�OD�HQGRJDPLD��XVRGH�)�V�FRPR�SDUHQWDOHV��HWF���0pWRGRV�HPSOHDGRV�HQ�VHOHFFLyQ�FORQDO/D�VHOHFFLyQ�FORQDU�HV� OD�HWDSD�ILQDO�GH�WRGRV� ORV�SURJUDPDV�GH�PHMRUD�GH�FKRSRV�&RPLHQ]D� FRQ� DEXQGDQFLD� GH� LQGLYLGXRV� JHQpWLFDPHQWH� GLYHUVRV� \� ILQDOL]D� FRQ� XQSHTXHxR� Q~PHUR� GH� FXOWLYDUHV� FRPHUFLDOHV�� 1R� VH� FUHD� XQD� QXHYD� FRPELQDFLyQJHQpWLFD�HQ�HO�SURFHVR��SRU�WDQWR��HO�p[LWR�GH�OD�VHOHFFLyQ�FORQDO�VH�EDVD�HQ�OD�FDOLGDGGH�ORV�PDWHULDOHV�FRQ�OD�TXH�FRPLHQ]D�\�HQ�OD�HILFLHQFLD�GH�VX�HYDOXDFLyQ�'H�QXHYR�HO�LGHRWLSR�GHEH�VHU�OD�UHIHUHQFLD�TXH�JXtH�OD�HOHFFLyQ�GH�ORV�FDUDFWHUHV�DFRQVLGHUDU��PDQWHQLHQGR�HQ�PHQWH�TXH�HO�JUDGR�GH�PHMRUD�GH�FDGD�XQR�GH�HOORV�HV�KDEODQGR�GH� IRUPD�JHQHUDO�� OD�SURSRUFLyQ� LQYHUVD�D� VX�Q~PHUR� � �1$0.221* HW�DO���������(Q�JHQHUDO��HO�GHQRPLQDGRU�FRP~Q�GH�ORV�SURJUDPDV�GH�VHOHFFLyQ�FORQDO��DVtFRPR�GHO�WUDEDMR�GH�PHMRUD��HV�HO�LQFUHPHQWR�GH�OD�SURGXFFLyQ�PHGLDQWH�WDVDV�DOWDVGH� FUHFLPLHQWR� \� SpUGLGDV� UHGXFLGDV�� /D� WDVD� GH� FUHFLPLHQWR� \� OD� UHVLVWHQFLD� DIDFWRUHV�DGYHUVRV�VRQ��SRU� WDQWR�� ORV�REMHWLYRV�PiV� � LPSRUWDQWHV� GH� OD�PHMRUD� \� ODVHOHFFLyQ��7+,(/*(6��������
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)LJXUD� � ±� D�� 6HOHFFLyQ� 5HFXUUHQWH� 6LPSOH� \� E�� (VWUDWHJLD� GH� 0HMRUD� SRUSREODFLRQHV�P~OWLSOHV�HQ�&KRSRV��%,62)),�	�*8//%(5*�������
&RPR� iUEROHV�� ORV� FKRSRV� VRQ� H[LJHQWHV� HQ� HVSDFLR� \� WLHPSR�� 3RU� WDQWR�� DGRSWDUPpWRGRV� ySWLPRV� GH� VHOHFFLyQ� VRQ� LQFOXVR� PiV� FUXFLDOHV� TXH� FRQ� RWURV� FXOWLYRVDJUtFRODV��/D�VHOHFFLyQ�FORQDO�HV�XQ�SURFHVR� WtSLFR�SDVR�D�SDVR�GH�HYDOXDFLyQ�� HQFDGD� HWDSD� VH� FRQVLGHUDQ� GLIHUHQWHV� FDUDFWHUHV� \� VH� ³SURPRFLRQDQ´� XQ� Q~PHURGHFUHFLHQWH� GH� LQGLYLGXRV� HQ� HO� VLJXLHQWH� QLYHO� SDUD� XQD� SUXHED� SRVWHULRU�� (VEDVWDQWH�QRUPDO�FRPHQ]DU�FRQ�FDUDFWHUHV�TXH�VRQ�ELHQ�HVWDEOHV�HQ�HO�WLHPSR��IXHUWHFRUUHODFLRQHV�MXYHQLO�DGXOWR��R�FRQ�FDUDFWHUHV�TXH�WLHQHQ�LPSRUWDQFLD�HFRQyPLFD�HQHO�PDWHULDO�MXYHQLO��SRU�HM��UDPLILFDFLyQ�HQ�YLYHUR���(O�YLYHUR�HV�HO�WtSLFR�SXQWR�GH�LQLFLR



��

SXHVWR�TXH�UHTXLHUH�XQ�HVSDFLR�OLPLWDGR�SDUD�ODV�SODQWDV�([LVWHQ�YDULRV�PpWRGRV�SDUD�HQIUHQWDUVH�D�XQD�VHOHFFLyQ�PXOWL�FDUiFWHU�D� ËQGLFH� GH� VHOHFFLyQ� �60,7+�� ������ +$=(/� 	� /86+�� ������ %$.(5�� ������� HVWHyULFDPHQWH�HO�PpWRGR�PiV�HILFLHQWH��FXDQGR�VH�EDVD�HQ�HVWLPDV�ILDEOHV�GH� ODHVWUXFWXUD� GH� YDULDQ]DV�FRYDULDQ]DV� GH� ORV� FDUDFWHUHV� FRQVLGHUDGRV� \� GH� XQLGHRWLSR� DSURSLDGR�� FRQ� YDORUHV� HFRQyPLFRV� DVLJQDGRV� D� OD� YDULDFLyQ� GH� FDGDXQR� GH� HOORV�� (VWDV� FRQGLFLRQHV� VH� FXPSOHQ� UDUDPHQWH� HQ� OD� SUiFWLFD� OR�� TXHKDFH�D�ORV�tQGLFHV�GH�VHOHFFLyQ�XQ�PpWRGR�UDUDPHQWH�DSOLFDGR�HQ�HO�PXQGR�UHDO�E� /D�VHOHFFLyQ�HQ�WDQGHP��PHMRUD�XQ�FDUiFWHU�D�OD�YH]��QR�VH�FRQVLGHUD�DSOLFDEOH�DSODQWDV�FRQ�FLFORV�UHSURGXFWLYRV�ODUJRV�F� 1LYHOHV� ,QGHSHQGLHQWHV� �+$=(/� 	� /86+�� ������ HV� HO� PpWRGR� GH� VHOHFFLyQ�PDVXWLOL]DGR� XVXDOPHQWH� HQ� FKRSRV�� SXHVWR� TXH� FXPSOH� HO� FULWHULR� GH� ³VHQWLGRFRP~Q´� GH� LU� LQFUHPHQWDQGR� JUDGXDOPHQWH� HO� Q~PHUR� GH� SURSiJXORV� GH� XQQ~PHUR� GHFUHFLHQWH� GH� LQGLYLGXRV�� 'HVGH� XQ� SXQWR� GH� YLVWD� WHyULFR�HVSHFLDOPHQWH� SDUD� FDUDFWHUHV� VHOHFWLYRV� FRUUHODFLRQDGRV� SRVLWLYDPHQWH�� ODHILFLHQFLD� GH� ORV� QLYHOHV� LQGHSHQGLHQWHV� HVWi� SUy[LPR� DO� tQGLFH� GH� VHOHFFLyQ�08,5�	�;8��������1$0.221*��������60,7+�	�48$$6��������G� (O� $QiOLVLV� GH� &RPSRQHQWHV� 3ULQFLSDOHV� SXHGHQ� SURSRUFLRQDU� XQD� VROXFLyQ� DOSUREOHPD�GH�TXH�HQ�XQD�VHFXHQFLD�GH�HQVD\RV��OD�HYDOXDFLyQ�TXH�WLHQH�OXJDU�HQFDGD� HWDSD� QHFHVDULDPHQWH� FRQVLGHUD� XQ� QXPHUR� GLIHUHQWH� GH� FDUDFWHUHV�*2'6+$/.� 	� 7,027+<�� ������� $&3� KD� SUREDGR� VX� XWLOLGDG� SDUD� UHGXFLU� ODFRPSOHMLGDG�GH�XQ�FRQMXQWR�GH�GDWRV�PXOWL�GLPHQVLRQDOHV�\�SDUD� OOHYDU�FULWHULRVGH� VHOHFFLyQ� GH� FDUDFWHUHV� LQGLYLGXDOHV� D� VX� FRPELQDFLyQ� HQ� FDUDFWHUHVLQGHSHQGLHQWHV�6HOHFFLyQ�-XYHQLO/RV�FLFORV�GH�VHOHFFLyQ�SXHGHQ�UHGXFLUVH�PHGLDQWH�OD�SUHGLFFLyQ�GHO�FRPSRUWDPLHQWRIXWXUR� GH� ORV� iUEROHV�� EDViQGRVH� HQ� REVHUYDFLRQHV� KHFKDV� HQ� XQD� HGDG� SUHYLD�FRUUHODFLyQ�HGDG�HGDG�R�FRUUHODFLyQ� MXYHQLO�DGXOWR���VL� ODV�SUHGLFFLRQHV�VRQ� ILDEOHV�HQWRQFHV� ODV� GHFLVLRQHV� VREUH� HO� YDORU� GHO� PDWHULDO� SXHGHQ� DFHOHUDUVH�(VWDGtVWLFDPHQWH�� HO� FRQFHSWR� LQYROXFUDGR� HV� OD� FRUUHODFLyQ�� QR� VH� EXVFDQQHFHVDULDPHQWH�ODV�UHODFLRQHV�FDXVDOHV��/D�SUHJXQWD�EiVLFD�HV��¢FRQVLGHUDQGR�TXHHO�FRPSRUWDPLHQWR�GH�ORV�iUEROHV�DGXOWRV�HVWi�VROR�LPSHUIHFWDPHQWH�UHODFLRQDGD�FRQHO�FRPSRUWDPLHQWR�MXYHQLO��FXDQWD�LQIRUPDFLyQ�SXHGH�VDFULILFDUVH�SDUD�JDQDU�WLHPSR"(Q�HO�FRQWH[WR�GH�OD�VHOHFFLyQ�MXYHQLO��H[LVWHQ�HVHQFLDOPHQWH�GRV�WLSRV�GH�YDULDEOHV�HQ�HO�SULPHU�FDVR�HO�QLYHO�REVHUYDGR�GH�XQD�YDULDEOH�D� OD�HGDG�7� LQFOX\H�FXDOTXLHUYDORU�REWHQLGR�D�OD�HGDG�W�7��HQ�HO�VHJXQGR�FDVR�QR��(O�SULPHU�FDVR�HV�WtSLFR�GH�ODVYDULDEOHV�UHODFLRQDGDV�FRQ�HO�WDPDxR��HO�VHJXQGR�VH�UHILHUH�D�WRGRV�ORV�GHPiV��WDOHVFRPR�OD�UHVLVWHQFLD�D�HQIHUPHGDGHV��FDOLGDG�GH�PDGHUDV��FRQWHQLGRV�TXtPLFRV��HWF�/D�UD]yQ�SDUD�VHSDUDU�OD�GLVFXVLyQ�GH�ORV�GRV�FDVRV�HV�OD�QDWXUDOH]D�PDWHPiWLFD�GHOFRHILFLHQWH� GH� FRUUHODFLyQ� HQ� HO� SULPHU� FDVR�� TXH� GHEH� VHU� HQWHQGLGRDGHFXDGDPHQWH�SDUD�DSOLFDUOR�FRUUHFWDPHQWH��.$1*��������.5e0(5��������/$0%(7+�������
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/DV�FDUDFWHUtVWLFDV�GH� OD�PDGHUD�VH�HVWXGLDURQ� IUHFXHQWHPHQWH�HQ� ORV�FKRSRV�\�VHKDQ�HQFRQWUDGR�JUDGRV�LQWHUHVDQWHV�GH�FRUUHODFLyQ��WDQWR�JHQpWLFD�FRPR�IHQRWtSLFD�HQWUH�HGDGHV�PX\�WHPSUDQDV��HWDSDV�GH�YLYHUR��\�PDGXUH]�FRPHUFLDO��1(39(8�HW�DO��������3,&+27��������6&$5$08==,��������6&$5$08==,�	�)(55$5,��������7DPELpQ� VH� KD� GHGLFDGR� PXFKR� HVIXHU]R� DO� GHVDUUROOR� GH� HQVD\RV� SUHFRFHV� GHVXVFHSWLELOLGDG� D� HQIHUPHGDGHV� \� D� OD� HYDOXDFLyQ� GH� VX� ILDELOLGDG�� 6LQ� HPEDUJR�GHELGR� D� GLILFXOWDGHV� REYLDV� HQ� OD� H[SUHVLyQ� FXDQWLWDWLYD� GH� ODV� REVHUYDFLRQHV� HQHVWH�FDPSR��HO�JUDGR�GH�FRUUHODFLyQ�VH�WUDGXFH�UDUDPHQWH�HQ�FLIUDV��/D�ILDELOLGDG�HV�DPHQXGR�DOWD�FXDQGR�ORV�yUJDQRV�DIHFWDGRV�SRU�OD�HQIHUPHGDG�VH�UHQXHYDQ�FDGD�DxR�SRU�HM��KRMDV���GH�WDO�IRUPD�TXH�OD�HGDG�\�HO�WDPDxR�GHO�iUERO�WHQJDQ�XQD�LPSRUWDQFLDVHFXQGDULD�� \� FXDQGR� HO� FRPSRUWDPLHQWR� GHO� DJHQWH� GH� OD� HQIHUPHGDG� HVUHODWLYDPHQWH�QHXWUDO�UHVSHFWR�D�DTXHOORV�IDFWRUHV�PLFURFOLPiWLFRV�TXH�YDUtDQ�FRQ�HOWDPDxR� GH� ORV� iUEROHV�� /D� VHOHFFLyQ� MXYHQLO� HV� PX\� HILFLHQWH� SDUD� 0DUVVRQLQDEUXQQHD� �(OO��HW�(Y���3��0DJQ�� �$16(/0, HW�DO��� ������ \�;DQWKRPRQDV�SRSXOL �5,'e�5LGp� HW� 5LGp� �5,'e� 	� 5,'e�� ������ '(� .$0� 	� +(,67(5.$03�� ������� GXGRVD� SDUD0HODPSVRUD� ODULFL�SRSXOLQD .OHE�� �3,&+27�� ������� 8Q�PHMRU� FRQWURO� GH� ORV� IDFWRUHVDPELHQWDOHV� HQ� OD� HYDOXDFLyQ� MXYHQLO�� HVSHFLDOPHQWH� OD� SUHVLyQ� GHO� LQRFXOXP�FLHUWDPHQWH� PHMRUD� OD� HILFLHQFLD� GH� ORV� HQVD\RV� SUHFRFHV�� HVWH� HV� HO� FDVR� GHSUXHEDV� GH� ODERUDWRULR� TXH� VH� KDQ� GHVDUUROODGR� SDUD� HVSHFLHV� GH� 0HODPSVRUD�3,121 HW�DO���������6H�KDQ�HQFRQWUDGR�DOWDV�FRUUHODFLRQHV�HGDG�HGDG�WDPELpQ�SDUD�OD�DUTXLWHFWXUD�GH�ODFRSD��08+/(�/$56(1��������\�SDUD�FDUDFWHUHV�IHQRWtSLFRV��3,&+27��������$Vt�FRPR�SDUD�FDUDFWHUHV� LQFUHPHQWDOHV� OD�QDWXUDOH]D�DFXPXODWLYD�GH� ODV�YDULDEOHVGH� WDPDxR� QRUPDOPHQWH� XWLOL]DGDV� GHWHUPLQDQ� DVSHFWRV� SDUWLFXODUHV� GH� ODVFRUUHODFLRQHV�HGDG�HGDG��DVt�� OD�FRUUHODFLyQ�HQWUH�HGDG� W�\�7!W�HVWi�FRQVWLWXLGD�SRUGRV� FRPSRQHQWHV�� HO� SULPHUR� HV� SURSRUFLRQDO� D� OD� YDULDQ]D� GHO� WDPDxR� D� OD� HGDGMXYHQLO�VROR��\�HO�VHJXQGR�D� OD�FRYDULDQ]D�HQWUH�HO� WDPDxR�MXYHQLO�\� ORV� LQFUHPHQWRVVXEVHFXHQWHV�� &RPR� HO� WDPDxR� D� OD� HGDG� 7� LQFRUSRUD� HO� WDPDxR� D� OD� HGDG� W�� ODFRYDULDQ]D�SRVLWLYD�HV�OD�UHJOD��3XHGH�GHPRVWUDUVH�TXH��VL� ORV�LQFUHPHQWRV�DQXDOHVHVWiQ�QRUPDOPHQWH�H�LQGHSHQGLHQWHPHQWH�GLVWULEXLGRV�
U WW 7 W77 W�  ��  VV V�

� ��
'DGDV�ODV�DQWHULRUHV�KLSyWHVLV��U7 W� SDUD�XQ�7 GDGR��VH�LQFUHPHQWD�FRQWLQXDPHQWH�FRQOD� HGDG� LQFOXVR� DXQTXH� ORV� LQFUHPHQWRV� DQXDOHV� VHDQ� WRWDOPHQWH� DOHDWRULRV� \� QRUHIOHMHQ�QLQJ~Q�HIHFWR�JHQpWLFR��3RU�WDQWR��OD�LQWHUSUHWDFLyQ�GH�ODV�FRUUHODFLRQHV�SDUDFDUDFWHUHV� LQFUHPHQWDOHV�GHEHQ�FRQVLGHUDUVH� FDXWHORVDPHQWH��'H� WRGDV� IRUPDV�� VLXQR�TXLHUH�FRQRFHU�D�TXH�HGDG�HQ�XQ�H[SHULPHQWR�GH�FDPSR�VH�DOFDQ]D�XQ�UHWUDWRILDEOH� GH� ORV� UHVXOWDGRV� ILQDOHV�� ODV� FRUUHODFLRQHV� HGDG�HGDG� VRQ� UHDOPHQWH� ~WLOHV�3$'5Ï�	�25(16$1=� �������&RUUHODFLyQHV�JHQRWLSLFDV� U7 W� ! ����VH�HQFXHQWUDQ�SDUDó7 �� W ��ò7��/DV�SODQWDFLRQHV�GH�SUXHED�TXH�VH�HVSHUD� WHUPLQHQ�HQ�XQD� URWDFLyQGH��SRU�HMHPSOR�GLH]�DxRV��SXHGHQ�HYDOXDUVH�D�OD�HGDG�GH�WUHV�D�FLQFR��8Q�DPELHQWHIpUWLO� SXHGH�PHMRUDU� FRQVLGHUDEOHPHQWH� ODV� FRUUHODFLRQHV� HGDG�HGDG� DFHOHUDQGR� HOFUHFLPLHQWR�MXYHQLO�



��

,QWHUDFFLRQHV�*HQRWLSR�uu $PELHQWH��*(,�/RV�FXOWLYDUHV�VH�HQVD\DQ�HQ�XQ�FRQMXQWR�QHFHVDULDPHQWH�ILQLWR�GH�DPELHQWHV��SHURSXHGHQ� HPSOHDUVH� HQ� XQ� QXPHUR� YLUWXDOPHQWH� LQILQLWR� GH� VLWXDFLRQHV� XQD� YH]GLVWULEXLGRV� SDUD� XVR� FRPHUFLDO�� (VWDGtVWLFDPHQWH� KDEODQGR�� *(,� HVWi� VLHPSUHSUHVHQWH�HQ�ORV�HQVD\RV�FORQDOHV��SXHVWR�TXH�OD�UHVSXHVWD�GH�ORV�FORQHV�LQGLYLGXDOHVD� ODV�YDULDFLRQHV�GHO�DPELHQWH��SRU�FXDOTXLHU� UD]yQ��QXQFD�HV�SHUIHFWDPHQWH� OLQHDO�6LQ� HPEDUJR�� HO� SULQFLSDO� SUREOHPD� SDUD� HO� PHMRUDGRU� QR� HV� WDQWR� HQWHQGHU� ODVFDXVDV�JHQpWLFDV��WDQWR�FRPR�GHFLGLU�FRPR�WUDWDU�FRQ�HOOD�XQD�YH]�GHWHFWDGD�*(,� GLVPLQX\H� OD� FDSDFLGDG� GHO�PHMRUDGRU� SDUD� JHQHUDOL]DU� ORV� UHVXOWDGRV� GH� VXVH[SHULPHQWRV� \� FRPSOLFD� VXV� GHFLVLRQHV� VREUH� ODV� HVWUDWHJLDV� GH� VHOHFFLyQ�� GHEHGDUVH� SUHIHUHQFLD� D� FORQHV� HVWDEOHV� FRQ� EXHQ� FRPSRUWDPLHQWR� JHQHUDO� VREUH� HOUDQJR� GH� DPELHQWHV�� R� D� FORQHV� TXH� PXHVWUDQ� XQ� FRPSRUWDPLHQWR� H[FHOHQWH� HQDPELHQWHV�HVSHFtILFRV�1R�KD\�XQD�FODUD�UHVSXHVWD�D�HVWH�GLOHPD��%85'21�	�6+(/%2851(��������\�VH�KDQSURSXHVWR�PpWRGRV�HVWDGtVWLFRV�ILQRV�SDUD�DFODUDU�OD�QDWXUDOH]D�\�FDXVDV�GH�OD�*(,�6LQ�HPEDUJR��XQD�UHJOD�EiVLFD�HV�GDU�SUHIHUHQFLD�D�ORV�FORQHV�DGDSWDEOHV�D�PHQRVTXH� VH� VHSD� FXDOHV� VRQ� ODV� FDUDFWHUtVWLFDV� GHO� DPELHQWH� TXH� DIHFWDQ� HOFRPSRUWDPLHQWR� GH� FDGD� FORQ�� +DVWD� TXH� VH� GLVSRQJD� GH� HVH� FRQRFLPLHQWR�� ORVFORQHV�DGDSWDEOHV�VRQ�OD�³PHMRU�DSXHVWD´�SDUD�XWLOL]DUORV�HQ�DPELHQWHV�QR�SUREDGRVSUHYLDPHQWH�7pFQLFDV�PROHFXODUHV/D�PD\RUtD�GH�ORV�FDUDFWHUHV�FRQ�YDORU�HFRQyPLFR�VRQ�SROLJpQLFRV�\�HO�HIHFWR�GH�XQ~QLFR� FRPSRQHQWH� VH� FRQIXQGH� FRQ� HO� HIHFWR� GLIXPLQDGRU� GHO� DPELHQWH�+HUUDPLHQWDV� HVWDGtVWLFDV� VRILVWLFDGDV� �%$.(5�� ������ )$/&21(5�� ������ 0$7+(5� 	-,1.6��������1$0.221*��������1$5$,1���������MXHJDQ�XQ�SDSHO�FHQWUDO�HQ�OD�PHMRUDGH�HVSHFLHV�IRUHVWDOHV��SHUR�QR�HOLPLQDQ�OD�SULQFLSDO�OLPLWDFLyQ�GH�OD�PHMRUD�IRUHVWDO�HVWR�HV��HO�ODUJR�WLHPSR�QHFHVDULR�SDUD�DSOLFDU�ORV�UHVXOWDGRV�D�HVFDOD�FRPHUFLDO�8QD�FODVH�HVSHFLDO�GH�VHOHFFLyQ�LQGLUHFWD�TXH�SXHGH�DFRUWDU�ORV�FLFORV�GH�PHMRUD�VRQORV�EDVDGRV�HQ�ORV�PDUFDGRUHV�JHQpWLFRV��FDUDFWHUHV�TXH�VRQ�IiFLO��UiSLGRV�\�EDUDWRVGH� LGHQWLILFDU� \� SXHGHQ� VHU� XWLOL]DGRV� FRPR� SLVWDV� SDUD� OD� GHWHFFLyQ� GH� RWURVFDUDFWHUHV�D�ORV�TXH�HVWiQ�DVRFLDGRV�SHUR�TXH�QR�SXHGHQ�REVHUYDUVH�GLUHFWDPHQWHR�QHFHVLWDQ�JUDQGHV�LQYHUVLRQHV�HQ�WpUPLQRV�GH�WLHPSR�\�GLQHUR�5)/3�� 5$3'�� $)/3�� 676�� HWF�� VRQ� DFUyQLPRV� GH� XVR� FRP~Q� HQ� JHQpWLFD� FRQ� HOERRP� GH� ORV� PpWRGRV� PROHFXODUHV�� /RV� LQGLYLGXRV� SXHGHQ� FRPSDUDUVH� SRU� VXVGLIHUHQFLDV� HQ� VX� $'1�� DVt� FRPR� SRU� �R� HQ� FRPELQDFLyQ� FRQ�� GLIHUHQFLDV� HQ� ODH[SUHVLyQ�GH�JHQHV�\�VH�KDQ�UHDOL]DGR�XQD�PXOWLWXG�GH�DSOLFDFLRQHV�GH�KHUUDPLHQWDVPROHFXODUHV�HQ�OD�PH�MRUD�GH�ORV�FKRSRV�TXH�VH�KDQ�GHPRVWUDGR�YLDEOHV�8Q� PDSD� JHQpWLFR� HV� HO� FRQFHSWR� FHQWUDO� GH� RUJDQL]DFLyQ� GH� FDVL� WRGDV� ODVDFWLYLGDGHV�HQ�HO�FDPSR�GHO�DQiOLVLV�JHQpWLFR�SXHVWR�TXH�SHUPLWH� OD� LQWHJUDFLyQ�GHHVWXGLRV� VHSDUDGDV� GH� OD� PLVPD� HVSHFLH� R� JpQHUR� �67(77/(5�� ������� 6H� KDQGHVDUUROODGR�PDSDV�JHQpWLFRV� GHQVRV� FRPHQ]DQGR�HQ� YDULRV� SHGLJUtHV� GH� FKRSRV
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�%5$'6+$: HW� DO��� ������ � \� HVWiQ� VLHQGR� LQWHJUDGRV�� /RV� FKRSRV�HVWiQ� HQ� YHQWDMDHQWUH� ORV� iUEROHV� SRU� HO� SHTXHxR� WDPDxR� GH� VX� JHQRPD� HQ� FRPSDUDFLyQ�� SRUHMHPSOR��FRQ�DOJXQDV�FRQtIHUDV�(O�SULPHU�p[LWR�HQ�HO�DQiOLVLV�PROHFXODU�GH�ORV�FKRSRV�VH�KD�REWHQLGR�HQ�HO�PDUFR�GHOD� UHVLVWHQFLD� D� HQIHUPHGDGHV� �/()Ê95( HW� DO��� ������ 9,//$5 HW� DO��� ������� � FRQPDUFDGRUHV�PROHFXODUHV�LGHQWLILFDGRV�D�GLVWDQFLDV�SHTXHxDV�GH�ORV�JHQHV�PD\RUHVSDUD� OD� UHVLVWHQFLD�VXVFHSWLELOLGDG�\�VH�KD�SURSXHVWR�D� YHFHV� OD� ³VHOHFFLyQ�DVLVWLGDSRU�PDUFDGRUHV³��0DUNHU�DVVLVWHG�VHOHFWLRQ��0$6��FRPR�XQD�DOWHUQDWLYD�PRGHUQD�DOD�HYDOXDFLyQ�FRQYHQFLRQDO�GH�OD�H[SUHVLyQ�IHQRWtSLFD�GH�ORV�FDUDFWHUHV�6LQ� HPEDUJR�� FXDQGR� VH� DSOLFD� D� HVSHFLHV� DUEyUHDV��0$6� QR� SURPHWH� UHVXOWDGRVGUDPiWLFRV�� DO� PHQRV� QR� SURSRUFLRQDOHV� D� OD� DOWD� LQYHUVLyQ� HQ� LQYHVWLJDFLyQ� TXHUHTXLHUHQ� ODV� WpFQLFDV�PROHFXODUHV� �&+(/,$.� 	�52*(56�� ������1($/( HW� DO��� ������/DV�SREODFLRQHV�GH�PHMRUD�HVWiQ�D�PHQXGR�SUy[LPDV�DO�HTXLOLEULR�GH�OLJDPLHQWR�\�HQWDOHV� FRQGLFLRQHV�� HV� LPSRVLEOH� SUHGHFLU� VL� XQ� JHQ� ~WLO� \� XQ� PDUFDGRU� HVWiQ� HQOLJDPLHQWR��FLV��R�HQ UHSXOVLyQ��WUDQV��HQ�XQ�PLHPEUR�FXDOTXLHUD�GH�OD�SREODFLyQ�(VWi�WDPELpQ�HO�ULHVJR�GH�FRQILDU�GHPDVLDGR�HQ�OD�DFFLyQ�GH�ORV�JHQHV�LQGLYLGXDOHV�SRU�HM��SDUD�OD�UHVLVWHQFLD�YHUWLFDO��HQ�YH]�GH�FRQMXQWRV�GH�DOHORV�FRQ�HIHFWRV�DGLWLYRV�SRU� HM�� SDUD� OD� UHVLVWHQFLD� KRUL]RQWDO��� /D� PD\RUtD� GH� ORV� FDUDFWHUHV� TXH� WLHQHQLPSRUWDQFLD� HFRQyPLFD� SDUD� ODV� HVSHFLHV� IRUHVWDOHV� HVWiQ� EDMR� FRQWURO� SROLJpQLFR�LQFOXVR� FRQ� XQ� QXPHUR� GH� JHQHV� PD\RUHV� �%5$'6+$:� 	� 67(77/(5�� ������ \� VHQHFHVLWDUtDQ�P~OWLSOHV�FRQMXQWRV�GH�PDUFDGRUHV�/RV�ORFL�GH�FDUDFWHUHV�FXDQWLWDWLYRV��4XDQWLWDWLYH�WUDLW�ORFL��47/��SXHGHQ�LGHQWLILFDUVHFRPSDUDQGR� HO� FRPSRUWDPLHQWR� IHQRWtSLFR� GH� VXEJUXSRV� HQ� XQD� SREODFLyQVHJUHJDQWH� \� EXVFDQGR� SDXWDV� GH� VHJUHJDFLyQ� TXH� HQFDMHQ� HQ� ORV� PDUFDGRUHVPROHFXODUHV�SHUR�HV�FXHVWLRQDEOH�VL�HO�HVIXHU]R�YDOH� OD� LQYHUVLyQ��HVSHFLDOPHQWH�VLVH� FRQVLGHUD� OD� JDQDQFLD� SRWHQFLDO� WRGDYtD� HVSHUDGD� GH� ORV� PpWRGRVFRQYHQFLRQDOHV��(Q�QLQJ~Q�FDVR��FRPR�ORV�SURSLRV�ELyORJRV�PROHFXODUHV�UHFRQRFHQ�ODV� KHUUDPLHQWDV� PROHFXODUHV� SXHGHQ� UHHPSOD]DU� ODV� PpWRGRV� \� HVWUDWHJLDVWUDGLFLRQDOHV�� /RV� WUDEDMRV� GH� PHMRUD� UHTXHULUiQ� WRGDYtD� PXFKRV� FUX]DPLHQWRV�VHOHFFLRQHV� FXLGDGRVDV� \� EXHQD� VXHUWH�� ORV� JHQpWLFRV� PROHFXODUHV� SXHGHQ� VRORKDFHU� HO� SURFHVR� PiV� GHWHUPLQLVWD� \� UHGXFLU� ORV� FRPSRQHQWHV� IRUWXLWRV� �<281*�������/D� OLEHUWDG� GH� OD� VHOHFFLyQ� DVLVWLGD� SRU�PDUFDGRUHV� GH� FXDOTXLHU� LPSDFWR� QHJDWLYRUHDO� R� WHPLGR� TXH� WLHQHQ� RWUDV� WpFQLFDV� LQQRYDGRUDV� VRVSHFKRVDV� D� ORV� RMRV� GHOSXEOLFR��SRU�HM��LQJHQLHUtD�JHQpWLFD��SXHGH�VHU�XQ��IDFWRU�DGLFLRQDO�GH�p[LWR�7HFQRORJtD�JHQpWLFD'DGD�OD�IDFLOLGDG�GH�OD�PDQLSXODFLyQ�LQ�YLWUR GH�OD�PD\RUtD�GH�ODV�HVSHFLHV�GH�FKRSRV\�VX�VXVFHSWLELOLGDG�D�$JUREDFWHULXP�WXPHIDFLHQV���HO�YHFWRU�JHQpWLFR�PiV�FRP~Q�HQOD� WUDQVIRUPDFLyQ� JHQpWLFD� GH� ODV� SODQWDV�� OD� WHFQRORJtD� JHQpWLFD� HV� XQD� RSFLyQYLDEOH� SDUD� ORV� FKRSRV�� 5HDOPHQWH�� FKRSRV� JHQpWLFDPHQWH� PRGLILFDGRV� VHREWXYLHURQ�HQ������ �),//$77, HW��DO���������5,(0(16&+1(,'(5� 	�+$,66,*��������\�HQPXFKRV�ODERUDWRULRV�DOUHGHGRU�GHO�PXQGR�GXUDQWH�OD�~OWLPD�GpFDGD�1R�HV�PL�LQWHQFLyQ�HQWUDU�HQ�GHWDOOH�GH�ODV�WpFQLFDV�LQYROXFUDGDV��PX\�ELHQ�UHYLVDGDV
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SRU� /(3/e HW� DO�� ��������'HVHR� FRORFDU� OD� WHFQRORJtDV� JHQpWLFDV� HQ� HO�PDUFR�GH� ODPHMRUD�FRQYHQFLRQDO�\�GLVFXWLU�VX�DSOLFDFLyQ�SRWHQFLDO�HQ�HO�FXOWLYR�FRPHUFLDO�GH� ORVFKRSRV�([LVWHQ�GRV�YHQWDMDV�SULQFLSDOHV�GH�OD�WUDQVIRUPDFLyQ�JHQpWLFD�UHVSHFWR�D�OD�PHMRUDFRQYHQFLRQDO�EDVDGD�HQ�OD�UHSURGXFFLyQ�VH[XDO�D� /RV�JHQHV�FRGLILFDGRV�SDUD�SURWHtQDV�HVSHFtILFDV�SXHGHQ�³FRUWDUVH´�GH�FXDOTXLHUVHU� YLYLHQWH�� GHVGH� YLUXV� D� SODQWDV� R� DQLPDOHV� VXSHULRUHV� \� ³SHJDUVH´� HQ� ORVFKRSRV��*UDFLDV�D� OD�HVWUXFWXUD�XQLYHUVDO�GH� ORV�iFLGRV�QXFOHLFRV��$'1�\�$51�ODV� VHFXHQFLDV� H[WUDxDV� SXHGHQ� LQWHJUDUVH� HQ� HO� JHQRPD� \� IXQFLRQDU� GH� ODPLVPD� IRUPD� TXH� HQ� HO� RUJDQLVPR� RULJLQDO�� 3RU� WDQWR�� HO� UDQJR� GH� JHQHVGLVSRQLEOH�SDUD�ORV�FKRSRV�HV�SRWHQFLDOPHQWH�PXFKR�PD\RU�TXH�HO�\D�SUHVHQWHHQ�HO�JpQHUR�E� /RV� JHQRWLSRV� LQGLYLGXDOHV� SXHGHQ� PRGLILFDUVH� SDUD� XQR� R� SDUD� XQ� SHTXHxRQ~PHUR� GH� FDUDFWHUHV� GHILQLGRV� PLHQWUDV� VH� SUHVHUYD� LQWDFWR� HO� UHVWR� GHOJHQRPD��'DGD� OD� LPSRUWDQFLD�HFRQyPLFD�GH� ORV�FXOWLYDUHV��HO� ODUJR�SURFHVR�GHVHOHFFLyQ�TXH�GHEHQ�VXIULU�KDVWD�VX�FRPHUFLDOL]DFLyQ��HO�DPSOLR�UDQJR�GH�UDVJRVGHVHDEOHV� HQ� ORV� TXH� GHEHQ� VHU� H[LWRVRV�� OD� PRGLILFDFLyQ� SXQWXDO� GH� ORVFXOWLYDUHV�FRPHUFLDOHV�SXHGHQ�DxDGLUOHV�YDORU�VLQ�URPSHU�VX�JHQRPD�0XFKRV� JHQHV�� FRQWURODQGR� PXFKRV� FDUDFWHUHV� VH� KDQ� SUREDGR� HQ� ORV� FKRSRV�UHVLVWHQFLD� D� KHUELFLGDV�� UHVLVWHQFLD� D� SODJDV� GH� LQVHFWRV�� UHVLVWHQFLD� DHQIHUPHGDGHV��PRGLILFDGRUHV�GH�OD�VtQWHVLV�GH�OLJQLQD��7RGRV�FRQ�XQ�EXHQ�SRWHQFLDOSDUD�DSOLFDFLRQHV�SUiFWLFDV��\�JHQHUDOPHQWH��FRQ�YLVWDV�D�LQFUHPHQWDU�OD�UHQWDELOLGDGGHO�FXOWLYR�GH�FKRSRV�D�OD�YH]�TXH�VH�UHGXFH�HO�LPSDFWR�DPELHQWDO�GHO�FXOWLYR�
/RV� FKRSRV� TXH� SURGXFHQ� G�HQGRWR[LQD� R� LQKLELGRUHV� GH� SURWHDVD� GH %DFLOOXVWKXULQJLHQVLV� SRGUtDQ� GHIHQGHUVH� GH� XQ� DPSOLR� UDQJR� GH� LQVHFWRV� VLQ� HO� XVR� GHLQVHFWLFLGDV��FDURV�\�DPELHQWDOPHQWH�QHJDWLYRV�+HUELFLGDV� GH� EDMR� LPSDFWR�� SHUR� QR� VHOHFWLYRV� SRGUtDQ� XVDUVH� HQ� FKRSRVPRGLILFDGRV�SDUD�WROHUDUORV�&XOWLYDUHV�FRQ�XQ�EDMR�FRQWHQLGR�GH� OLJQLQD�R�XQ� WLSR�GH� OLJQLQD�PHQRV�H[LJHQWH�HQSURGXFWRV�TXtPLFRV�SDUD�VX��HOLPLQDFLyQ�SRGUtDQ�KDFHU�OD�SURGXFFLyQ�GH�SDSHO��XQDIXHQWH�GH�FRQWDPLQDFLyQ��PHQRV�GDxLQD�SDUD�HO�DPELHQWH�0XFKDV�PiV� DSOLFDFLRQHV� HVWiQ� GLVSRQLEOHV�� \� FRQ� HO� SRWHQFLDO� GH� XQ FUHFLPLHQWRH[SRQHQFLDO�GH�VX�Q~PHUR�GDGR�HO�SURJUHVR�GH�OD�JHQpWLFD�PROHFXODU�GHVGH�HO�SXQWRGH�YLVWD�WDQWR�GHO�DYDQFH�GHO�FRQRFLPLHQWRV�\�OD�PHMRUD�FRQWLQXD�GH�ODV�WHFQRORJtDVGH� ODERUDWRULR�� (O� GHVFXEULPLHQWR� UHODWLYDPHQWH� UHFLHQWH� GH� TXH� ORV� JHQHV� TXHFRQWURODQ� IXQFLRQHV� HTXLYDOHQWHV� VRQ� FDVL� LGpQWLFRV� HQ� JUXSRV� VLVWHPiWLFRV� PX\GLIHUHQWHV��\�TXH�EDVWDQWH�D�PHQXGR��JUXSRV�HQWHURV�GH�JHQHV�VH�FRQVHUYDQ�HQ� ODPLVPD� GLVSRVLFLyQ� OLQHDO�� VLJQLILFD� TXH� HO� FRQRFLPLHQWR� �GH� VHFXHQFLDV� GH� $'1�REWHQLGDV� GH� HVSHFLHV� HVWXGLDGDV� LQWHQVLYDPHQWH� �WDO� FRPR� $UDELGRSVLV� WKDOLDQD�SXHGHQ� VHU� H[SRUWDGDV� UiSLGDPHQWH� D� RWURV� JUXSRV� VLVWHPiWLFRV� \� KDFHU� ODLGHQWLILFDFLyQ�GH�ORV�JHQHV�FRUUHVSRQGLHQWHV�PiV�GLUHFWD�6LQ� HPEDUJR�� DO� PHQRV� HQ� HO� PXQGR� RFFLGHQWDO�� ORV� RUJDQLVPRV� JHQpWLFDPHQWH
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PRGLILFDGRV� VH� HVWiQ� HQFRQWUDQGR� FRQ� XQD� ROD� GH� KRVWLOLGDG� FRQGXFLGD� SRU� ORVPRYLPLHQWRV�HFRORJLVWDV�TXH�HVWi�DIHFWDQGR�QHJDWLYDPHQWH�D�OD�RSLQLyQ�S~EOLFD�&RPR� HQ� PXFKRV� FDVRV� VLPLODUHV�� OD� DFWLWXG� GHO� KRPEUH� GH� OD� FDOOHV� HV� PiVHPRFLRQDO� TXH� UDFLRQDO� \� HV� HYLGHQWH� XQD� SURIXQGD� LJQRUDQFLD� GH� ORV� DVSHFWRVFLHQWtILFRV� LQFOXVR� HQ� OD� SUHQVD� TXH� WUDWD� HO� WHPD�� (O� WHPD� PLVPR� HVWi� VXMHWR� DPDQLSXODFLyQ� GDGR� TXH� QDFH� GH� OD� IH� HQ� OD� ³0DGUH� 1DWXUDOH]D´� FRPR� OD� ~QLFDVREHUDQD� OHJtWLPD� GH� ORV� VHUHV� YLYRV�� $OWDV� SHUVRQDOLGDGHV� KDQ� DFXVDGR� D� ORVFLHQWtILFR� GH� ³MXJDU� D� VHU� 'LRV´�� ROYLGDQGR� HO� KHFKR� GH� TXH� HO� SURJUHVR� GH� ODDJULFXOWXUD�D�WUDYpV�GH�ORV�PLOHQLRV�HV�XQD�ODUJD�OtQHD�GH�LQWHQWRV�H[LWRVRV�GH�YHQFHUORV�OtPLWHV�GH�OD�1DWXUDOH]D�/RV� FKRSRV� WLHQHQ�EXHQRV� DUJXPHQWRV� GH� VX� SDUWH�� QR� VH� XWLOL]DQ� SDUD� FRPLGD� QLSDUD�DOLPHQWDU�DQLPDOHV�� VX�SURGXFWR��PDGHUD�R�SDSHO��HVWDUi� HQ� FRQWDFWR� FRQ� ORVXVXDULRV� ILQDOHV� HQ� XQ HVWDGR� ELROyJLFDPHQWH� LQDFWLYR�� OD� SODQWDV� GH� FKRSRQRUPDOPHQWH�VH�UHWLUDQ�WRWDOPHQWH�GH�ORV�FDPSRV�WUDV�OD�FRVHFKD��6LQ�HPEDUJR��QRVH� SXHGH� H[FOXLU� TXH� ORV� WUDQVJHQHV� SXHGHQ� PLJUDU� YtD� SROHQ� R� VHPLOOD� D� ORVSDULHQWHV� VLOYHVWUHV� �SRU� HM�� 3�� QLJUD HQ� (XURSD�� FRQ� HIHFWRV� SUREDEOHPHQWHGHVSUHFLDEOHV��SHUR�KDVWD�DKRUD�GHVFRQRFLGRV��HQ�ODV�SREODFLRQHV�QDWXUDOHV�(O�GHQRPLQDGR�³SULQFLSLR�GH�SUHFDXFLyQ´��TXH�QLHJD�OD�DSOLFDFLyQ�GH�FXDOTXLHU�QXHYDWHFQRORJtD�KDVWD�TXH�VH�SUXHED� OD�DXVHQFLD�GH� ULHVJR��HV� VDJUDGD�SDUD� OD�RSLQLyQS~EOLFD��$XQTXH�HV�XQ�VLQVHQWLGR�OyJLFR��SXHVWR�TXH�OD�DXVHQFLD�GH�ULHVJR�QR�SXHGHHYDOXDUVH�� HVWH� SULQFLSLR� SUHYDOHFH� VREUH� HO� SULQFLSLR� PiV� UDFLRQDO� GH� KDFHU� XQEDODQFH�GH�SURV�\�FRQWUDV�GH�ODV�QXHYDV�\�YLHMDV�WHFQRORJtDV�D�OD�OX]�GH�OD�HYLGHQFLDFLHQWtILFD�
&21&/86,21(65,0(16&+1(,'(5 HW� DO�� �HQ� SUHQVD�� RIUHFHQ� XQD� YLVWD� UHDOLVWD� GH� OD� PHMRUD� \� ODVHOHFFLyQ�FRQ�FKRSRV�FRPR�³OD�DSOLFDFLyQ�GH�OD�PHMRU�LQWXLFLyQ \�GH�OD�IXHU]D�EUXWDHPStULFD´�(Q�JUDQ�PHGLGD�HVWR�VHUi�YHUGDG�HQ�HO� IXWXUR�GXUDQWH�XQ� ODUJR�SOD]R��$�SHVDU�GHOGHVDUUROOR�GH�KHUUDPLHQWDV�HVWDGtVWLFDV�VRILVWLFDGDV�SDUD� OD� LQWHUSUHWDFLyQ�GH�GDWRVH[SHULPHQWDOHV�\�GH�XQD�PHMRU�FRPSUHQVLyQ�GH�ORV�PHFDQLVPRV�JHQpWLFRV�XWLOL]DQGRDSUR[LPDFLRQHV�PROHFXODUHV��HO�SULQFLSDO�SUREOHPD�VHUi�VLHPSUH�OD�DVLJQDFLyQ�GH�ORVOLPLWDGRV�UHFXUVRV�3DUDGyMLFDPHQWH��ODV�WpFQLFDV�DYDQ]DGDV�TXH�VH�GHVDUUROODURQ�SDUD�DSR\DU�OD�PHMRUDGH�ODV�SREODFLRQHV��UHSUHVHQWD�DKRUD�OD�SULQFLSDO�DPHQD]D��SXHVWR�TXH�FRPSLWHQ�SRUORV� IRQGRV� GH� LQYHVWLJDFLyQ�� /D� PHMRUD� WUDGLFLRQDO�� FDUHQWH� GHO� JODPXU� GH� ODLQYHVWLJDFLyQ�SXQWHUD��HVWi�SHUGLGD�DO�FRPSDUDUOD�FRQ�OD�ELRORJtD�PROHFXODU�\�D�YHFHVOD�PHMRUD�FRQYHQFLRQDO�VH�SUHVHQWD�HQ�ODV�SURSXHVWDV�FRPR�XQD�SDUWH�IXQFLRQDO�SDUDORV�HVWXGLRV�PROHFXODUHV�PiV�TXH�OD�IRUPD�FRQWUDULD��\�REYLD��8Q�SXQWR�GpELO�GH�OD�PHMRUD�GH�SREODFLRQHV�HV�HO�ODUJR�WLHPSR�TXH�GHEH�FRQWDU�FRQXQD�HVWDEOH��VL�QR�QHFHVDULDPHQWH�DEXQGDQWH��ILQDQFLDFLyQ��XQD�VLWXDFLyQ�TXH�HQWUDHQ� FRQIOLFWR� FRQ� HO� FRQFHSWR� SUHYDOHQWH� GH� TXH� OD� LQYHVWLJDFLyQ� GHEH� EDVDUVH� HQ
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SUR\HFWRV�FRPSDFWRV��D�FRUWR�SOD]R��PDQHMDEOHV�GH�KDVWD�WUHV�R�FXDWUR�DxRV�/D� IOH[LELOLGDG� GH� XQD� HVWUDWHJLD� GH�PHMRUD� GH�P~OWLSOHV� SREODFLRQHV�� XQ� HVIXHU]RSDUD� FUHDU� SURJUDPDV� GH� PHMRUD� FRRSHUDWLYRV� GHQWUR� \� D� WUDYpV� GH� IURQWHUDVQDFLRQDOHV� \� XQD� FRRSHUDFLyQ� FRQ� RUJDQL]DFLRQHV� GH� FXOWLYDGRUHV� GXUDQWH� WRGD� ODIDVH� GH� OD� VHOHFFLyQ� FORQDO� � HV� SUREDEOHPHQWH� OD� UHVSXHVWD� SDUD� XQ� HVIXHU]RVRVWHQLGR�GH�OD�PHMRUD�GH�ORV�FKRSRV�HQ�FXDOTXLHU�SDUWH�GHO�PXQGR�
%,%/,2*5$)Ë$$16(/0,�� 1��� &(//(5,12��*�3��� +($7+(5��:�$��� ������'LDJQRVL� SUHFRFH� GHOODUHD]LRQH�GL�FORQL�GL�SLRSSR�D�0DUVVRQLQD�EUXQQHD�DWWUDYHUVR� LQIH]LRQL� LQ� ODERUDWRULR�&HOOXORVD�H�&DUWD���������������%$.(5��5�-���������6HOHFWLRQ�,QGLFHV�LQ�3ODQW�%UHHGLQJ��&5&�3UHVV��%RFD�5DWRQ�%,62)),��6��� ������5HFHQW� GHYHORSPHQWV� RI� SRSODU� EUHHGLQJ� LQ� ,WDO\�� 3URF�� ,8)52:RUNLQJ�3DUW\�6���������+DQQ�0�QGHQ�����������������SS��������%,62)),�� 6��� *8//%(5*�� 8��� ������ 3RSODU� EUHHGLQJ� DQG� VHOHFWLRQ� VWUDWHJLHV�� ,Q�%LRORJ\� RI� 3RSXOXV� DQG� LWV� LPSOLFDWLRQV� IRU� PDQDJHPHQW� DQG� FRQVHUYDWLRQ�� 3DUW� ,�&KDSWHU����(GLWHG�E\�5�)��6WHWWOHU��+�'��%UDGVKDZ��MU���3�(�+HLOPDQ�DQG�7�0�+LQNOH\�15&�5HVHDUFK�3UHVV��1DWLRQDO�5HVHDUFK�&RXQFLO�RI�&DQDGD��2WWDZD��21��SS����������%5$'6+$:��+�'��-5���67(77/(5��5�)���������0ROHFXODU�*HQHWLFV�RI�*URZWK�DQG'HYHORSPHQW� LQ�3RSXOXV�� ,9��0DSSLQJ�47/V�:LWK� /DUJH� (IIHFWV� RQ�*URZWK�� )RUP�DQG�3KHQRORJ\�7UDLWV�LQ�D�)RUHVW�7UHH��*HQHWLFV��������������%5$'6+$:��+�'�� -5���9,//$5��0���:$7621��'�%���2772��.�*��� 67(:$57��6��67(77/(5��5�)���������0ROHFXODU�*HQHWLFV�RI�*URZWK�DQG�'HYHORSPHQW�LQ�3RSXOXV�,,,��$�JHQHWLF� OLQNDJH�PDS�RI� D� K\EULG� SRSODU� FRPSRVHG�RI�5)/3��676�� DQG�5$3'PDUNHUV��7KHRUHWLFDO�DQG�$SSOLHG�*HQHWLFV�������������%85'21�� 5�'��� 6+(/%2851(�� &�-�$��� ������ $GYDQFHG� VHOHFWLRQ� VWUDWHJLHV�3URFHHGLQJV� 7KLUG� :RUOG� &RQVXOWDWLRQ� RQ� )RUHVW� 7UHH� %UHHGLQJ�� &DQEHUUD�� �����0DUFK��������)2�)7%�������������������&+(/,$.�� :�0��� 52*(56�� '�/��� ������ ,QWHJUDWLQJ� ELRWHFKQRORJ\� LQWR� WUHHLPSURYHPHQW�SURJUDPV��&DQDGLDQ�-RXUQDO�RI�)RUHVW�5HVHDUFK�������������',&.0$11��'�,���*2/'��0�$��� )/25(�� -�$��� ������7KH� LGHRW\SH� FRQFHSW� DQG� WKHJHQHWLF�LPSURYHPHQW�RI�WUHH�FURSV��3ODQW�%UHHGLQJ�5HYLHZ�������������)$/&21(5�� '�6��� ������ ,QWURGXFWLRQ� WR� TXDQWLWDWLYH� JHQHWLFV�� �UG� (G�� /RQJPDQ�+DUORZ�)$2��������3HXSOLHUV�HW�6DXOHV��)$2��5RPH�),//$77,�� -�-���+$,66,*��%���0&&2:1��%���&20$,�� /���5,(0(16&+1(,'(5��'��
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������ 'HYHORSPHQW� RI� JO\SKRVDWH�WROHUDQW�3RSXOXV SODQWV� WKURXJK� H[SUHVVLRQ� RI� DPXWDQW� DUR$� JHQH� IURP�6DOPRQHOOD� W\SKLPXULXP�� ,Q�� +DQRYHU� -�:��� .HDWKOH\� '�(��(G�V��*HQHWLF�0DQLSXODWLRQ�RI�:RRG\�3ODQWV��3OHQXP�3UHVV��1HZ�<RUN�DQG�/RQGRQ���������*2'6+$/.��(�%���7,027+<��'�+���������)DFWRU�DQG�SULQFLSDO�FRPSRQHQW�DQDO\VHVDV�DOWHUQDWLYHV�WR�LQGH[�VHOHFWLRQ��7KHRU��$SSO��*HQHW��������������*8//%(5*��8���������6WXGLHV�RQ�WKH�XWLOL]DWLRQ�RI�DGDSWHG�IRUPV�LQ�WKH�EUHHGLQJ�RI3LQXV�V\OYHVWULV��6/8��,QVW�I�VNRJVJHQHWLN��5HV��QRWHV�QR������8SSVDOD�����SS�+$=(/��/�1���/86+��-�/���������7KH�HIILFLHQF\�RI�WKUHH�PHWKRGV�RI�VHOHFWLRQ��-RXUQDORI�+HUHGLW\�������������'(�.$0��0���+(,67(5.$03��6�+���������&RPSDULVRQ�RI� WZR�PHWKRGV�WR�PHDVXUHWKH�VXVFHSWLELOLW\�RI�SRSODU�FORQHV�WR�;DQWKRPRQDV�SRSXOL��(XU��-��)RU��3DWK������������.$1*��+���������&RPSRQHQWV�RI� MXYHQLOH�PDWXUH�FRUUHODWLRQV� LQ�IRUHVW� WUHHV��7KHRU�$SSO��*HQHW��������������.$1*��+���1,(167$('7��+���������0DQDJLQJ�ORQJ�WHUP�WUHH�EUHHGLQJ�VWRFN��6LOYDH*HQHWLFD�����������.5e0(5�� $��� ������ 3UHGLFWLRQV� RI� DJH�DJH� FRUUHODWLRQV� RI� WRWDO� KHLJKW� EDVHG� RQVHULDO�FRUUHODWLRQV�EHWZHHQ�KHLJKW� LQFUHPHQWV� LQ�0DULWLPH�SLQH� �3LQXV�SLQDVWHU�$LW���7KHRU��$SSO��*HQHW��������������/$0%(7+�� &�&��� ������ -XYHQLOH�0DWXUH� &RUUHODWLRQV� LQ� 3LQDFHDH� DQG� ,PSOLFDWLRQVIRU�(DUO\�6HOHFWLRQ��)RUHVW�6FLHQFH�������������/()Ê95(��)���3,&+27��&���3,121�� -��� ������ ,QWUD��DQG� LQWHUVSHFLILF� LQKHULWDQFH�RIVRPH�FRPSRQHQWV�RI�WKH�UHVLVWDQFH�WR�OHDI�UXVW��0HODPSVRUD�ODULFL�SRSXOLQD�.OHE���LQSRSODUV��7KHRUHWLFDO�DQG�$SSOLHG�*HQHWLFV�������������/(3/e�� -��&���3,/$7(��*��� -28$1,1�� /��� ������ 7UDQVJHQLF� 3RSODU� 7UHHV� �3RSXOXV6SHFLHV��� ,Q�� %DMDM� <�3�6�� (G�� %LRWHFKQRORJ\� LQ� $JULFXOWUH� DQG� )RUHVWU\�� 9RO�� ���6SULQJHU�9HUODJ��%HUOLQ�+HLGHOEHUJ����������0$7+(5��.��� -,1.6��-�/���������%LRPHWULFDO�*HQHWLFV���UG�(G��&KDSPDQ�DQG�+DOO�/RQGRQ�08+/(�/$56(1�� &��� ������ 5HPDUTXHV� FRQFHUQDQW� OHV� WHVWV� SUpFRFHV� GDQV� OHWUDYDLO�G
DPpOLRUDWLRQ�GX�JHQUH�3RSXOXV��)RUVWSIODQ]HQ�)RUVWVDPHQ��������SS�08,5��:�0���;8��6���������$Q�DSSUR[LPDWH�PHWKRG�IRU�RSWLPXP�LQGHSHQGHQW�FXOOLQJOHYHO�VHOHFWLRQ�IRU�Q�VWDJHV�RI�VHOHFWLRQ�ZLWK�H[SOLFLW�VROXWLRQV��7KHRUHWLFDO�DQG�$SSOLHG*HQHWLFV�������������1$0.221*��*��� ������2SWLPXP�DOORFDWLRQ� RI� VHOHFWLRQ� LQWHQVLW\� LQ� WZR� VWDJHV� RIWUXQFDWLRQ�VHOHFWLRQ��%LRPHWULFV�������������
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1$0.221*�� *��� ������ ,QWURGXFWLRQ� WR� 4XDQWLWDWLYH� *HQHWLFV� LQ� )RUHVWU\�� 86'$)RUHVW�6HUYLFH�7HFKQLFDO�%XOOHWLQ�1R�������1$0.221*��*���%,(67(5)(/'7��5�&���%$5%(5��-�&���������7UHH�%UHHGLQJ�DQG0DQDJHPHQW�'HFLVLRQV��-RXUQDO�RI�)RUHVWU\�������������1$5$,1��3���������6WDWLVWLFDO�*HQHWLFV��:LOH\�(DVWHUQ�/WG���1HZ�'HOKL�1($/(�� '�%��� '(9(<�� 0�(��� -(5067$'�� .�'��� $+8-$�� 0�5��� $/26,�� 0�&��0$56+$//��.�$���������8VH�RI�'1$�PDUNHUV� LQ�IRUHVW� WUHH� LPSURYHPHQW� UHVHDUFK�1HZ�)RUHVWV������������1(39(8��*� ��.(//(5��5� ��7(66,(5�'8�&526��(���������6pOHFWLRQ�MXYpQLOH�SXU�ODTXDOLWp�GX�ERLV�FKH]�FHUWDLQ�SHXSOLHUV�QRLUV��$QQ��6FL��)RU������������3$'5Ï�� $��� 25(16$1=�� -�9��� ������ &RUUHODFLRQHV� MXYHQWXG�PDGXUH]� HQ� DOJXQRVFORQHV�HXURDPHULFDQRV�GH� FKRSR�� $QDOHV� GHO� ,QVWLWXWR�1DFLRQDO� GH� ,QYHVWLJDFLRQHV$JUDULDV���6HULH��)RUHVWDO����������3,&+27�� &+��� ������ 9DULDELOLWp� DX� VWDGH� DGXOWH� FKH]�3RSXOXV WULFKRFDUSD� 7RUU� 	*UD\�HW� SUpGLFWLRQ� MXYHQLOH�DGXOWH� FKH]�3�WULFKRFDUSD HW�3�GHOWRLGHV %DUWU�� �'RFWRUDOWKHVLV��,QVWLWXW�1DWLRQDO�$JURQRPLTXH�3DULV�*ULJQRQ��3DULV�3,121��-���9$1�'$0��%�&���*e1e7(7��,���'(�.$0��0���������7ZR�SDWKRJHQLF�UDFHVRI�0HODPSVRUD�ODULFL�SRSXOLQD�LQ�QRUWK�ZHVWHUQ�(XURSH��(XU��-��)RU��3DWK������������5,'(��0� �� 5,'(�� 6��� ������ )DFWRUV� DIIHFWLQJ� LQRFXODWLRQ� VXFFHVV� LQ� ZRRG\� SODQWV�3URF���WK�,QWHUQ��&RQI��3ODQW�3DWK��%DFW���$QJHUV����������5,(0(16&+1(,'(5�� '�(��� +$,66,*�� %�(��� ������ 3URGXFLQJ� KHUELFLGH� WROHUDQW3RSXOXV XVLQJ�JHQHWLF�WUDQVIRUPDWLRQ�PHGLDWHG�E\�$JUREDFWHULXP�WXPHIDFLHQV�&���D� VXPPDU\� RI� UHFHQW� UHVHDUFK�� ,Q� $KXMD� 5�5�� (GLWRU��:RRG\� 3ODQW� %LRWHFKQRORJ\�3OHQXP��1HZ�<RUN��SS����������5,(0(16&+1(,'(5�� '�(��� 786.$1�� -��� 02+1�� &��� +$//�� 5��� 67$126=�� *�5��',&.0$11��'���,6(%5$1'6��-�*���LQ�SUHVV���3RSODU�EUHHGLQJ�DQG�WHVWLQJ�VWUDWHJLHVLQ�WKH�1RUWK�&HQWUDO�8�6���'HPRQVWUDWLRQ�RI�SRWHQWLDO�\LHOG�DQG�FRQVLGHUDWLRQ�RI�IXWXUHUHVHDUFK�QHHGV��7KH�)RUHVWU\�&KURQLFOH�6&$5$08==,�� *��� ������ 3RVVLELOLWj� GL� PLJOLRUDPHQWR� JHQHWLFR� GHOOH� TXDOLWj� GHOOHJQR��,QGXVWULD�GHOOD�FDUWD�������������6&$5$08==,�� *��� )HUUDUL� *��� ������ 9DOXWD]LRQH� SUHFRFH� GHOOH� FDUDWWHULVWLFKH� GHOOHJQR�LQ�3RSXOXV�u HXURDPHULFDQD��&HOOXORVD�H�&DUWD�������������������6&+5(,1(5�� (�-��� ������ 3RSODUV� FDQ� EH� EUHG� WR� RUGHU�� <HDUERRN� RI� $JULFXOWXUH��������������60,7+��+�)���������$�GLVFULPLQDQW�IXQFWLRQ�IRU�SODQW�VHOHFWLRQ��$QQDOV�RI�(XJHQLFV�����������60,7+��6�3���48$$6��5�/���������2SWLPDO�7UXQFDWLRQ�3RLQWV�IRU�,QGHSHQGHQW�&XOOLQJ�
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/HYHO�6HOHFWLRQ�,QYROYLQJ�7ZR�7UDLWV��%LRPHWULFV�������������7+,(/*(6��%�$���������%UHHGLQJ�SRSODUV�IRU�GLVHDVH�UHVLVWDQFH��)$2�)RUHVWU\�3DSHUQR������5RPH�����SS�9,//$5�� 0� �� /()(95(�� )� �� %5$'6+$:�� +�'� �� 7(,66,(5� '8� &526�� (��� �����0ROHFXODU� JHQHWLFV� RI� UXVW� UHVLVWDQFH� LQ� SRSODUV� �0HODPSVRUD� ODULFL� SRSXOLQD.OHE��3RSXOXV VS���E\�EXONHG�VHJUHJDQW�DQDO\VLV� LQ�D���u �� IDFWRULDO�PDWLQJ�GHVLJQ�*HQHWLFV��������������<281*��1�'���������5HVWULFWLRQ�)UDJPHQW�/HQJWK�3RO\PRUSKLVPV��5)/3V��DQG�FURSLPSURYHPHQW��([SHULPHQWDO�$JULFXOWXUH�������������
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