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'HGLFDWRULD
$�'LRV� TXH�KD� KHFKR�SRVLEOH� TXH� WHQJD�XQD�PDGUH� FRPR� OD� WHQJR� \� TXH� OHKDOOD�EULQGDGR�OD�VDOXG�SDUD�WHQHUOD�FRQPLJR�
3RU� KDFHU� TXH� ODV� SHUVRQDV� TXH� HVWpQ� FHUFD� GH� Pt� VHDQ� YHUGDGHURVDPLJRV�DV�� \� FRPSDxHURV�DV�� \� SRU� GDUPH� OD� VDELGXUtD� GH� VDEHU� DSUHFLDU� HVWDVDPLVWDGHV�
3RU� WRGDV� ODV� SHUVRQDV� TXH� KDV� VDELGR� SRQHU� HQ� PL� FDPLQR�� TXH� PH� KDQH[WHQGLGR�OD�PDQR�FXDQGR�PiV�OH�QHFHVLWDED��TXH�PH�KDQ�DSR\DGR�HQ�ORV�PRPHQWRVIHOLFHV�\�WULVWHV�GH�PL�YLGD�
3RU�OD�VDOXG�TXH�PH�KDV�GDGR�\�ODV�IXHU]DV�SDUD�VDOLU�DGHODQWH��\�QR�GHMDU�GHODGR�PL�PHWDV��DGHPiV�GH�GDUPH�IHOLFLGDG�HQ�PL�YLGD�SDUD�UHDOL]DU�ODV�FRVDV�FRQ�ODPD\RU�YROXQWDG�SRVLEOH�
3RU�PRVWUDUPH�TXH�VLHPSUH�KD\�UD]RQHV�SRU� ODV�FXDOHV�GDU�JUDFLDV�\�SRU� ODVTXH�XQR�VH�VLHQWH�HVSHFLDO�HQ�HVWD�YLGD�
3RU�OD�IDPLOLD�TXH�PH�KDV�EULQGDGR�\�SRU�PDQWHQHU�OD�XQLyQ�\�OD�SD]�GHQWUR�GHHOOD�
<�SRU�FDGD�VHJXQGR�TXH�PH�GDV�GH�YLGD�SDUD�DSUHFLDU�\�YDORUDU� WRGDV�HVWDVFRVDV�TXH�PH�KDV�GDGR�
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$JUDGHFLPLHQWR
/D�HODERUDFLyQ�\�FXOPLQDFLyQ�GH�HVWH�SUR\HFWR�HV�VRODPHQWH�XQ�SHOGDxR�PiVGH�XQ�ODUJR��SHUR�VHJXUR�UHFRUULGR�HQ�PL�SUHSDUDFLyQ�FRPR�,QJHQLHUR�HQ�(OHFWUyQLFD�
+DQ� VLGR� PXFKDV� ODV� SHUVRQDV� TXH� PH� KDQ� EULQGDGR� VX� D\XGD� \� PH� KDQDSR\DGR�D�OR�ODUJR�GH�HVWD�WUD\HFWRULD��SRU�OR�TXH�VRQ�PXFKDV�ODV�SHUVRQDV�D�ODV�TXHWHQJR�TXH�DJUDGHFHU�HO�TXH�\R�KD\D�SRGLGR�DOFDQ]DU�HVWD�PHWD�
3ULPHUR�TXH� WRGR�DJUDGHFHU� D�'LRV� TXH�KD� VLGR� HO� TXH�PH�KD� GDGR� WRGD� ODIXHU]D� SDUD� VHJXLU� DGHODQWH� D~Q� HQ� ORV� PRPHQWRV� PiV� GLItFLOHV�� DGHPiV� GHHQVHxDUPH�FXDO�HV�HO�FDPLQR�UHFWR�SDUD�KDFHU� ODV�FRVDV��\�HQVHxDUPH�TXH�OR�~QLFRTXH�KDFH� IDOWD�SDUD� VDOLU� DGHODQWH� HV� OD� YROXQWDG� GH� ODV� SHUVRQDV� \� OD� EXHQD� IH�� \SULQFLSDOPHQWH� SRU� SRQHUPH� HQ� HO� FDPLQR� D� EXHQDV� SHUVRQDV� TXH� KD� � VDELGR� VHUDPLJRV��DV��\�XQD�IDPLOLD�XQLGD�TXH�KD�VDELGR�DSR\DUPH�
4XLHUR�GDU�JUDFLDV�D�PL�PDGUH�SRU�WRGR�VX�VLQFHUR�H�LQFRQGLFLRQDO�DSR\R�TXHPH�KD�GDGR�\�VLJXH�EULQGDQGR��TXH�VLQ�HOOD��HVWR�QR�KXELHVH�VLGR�SRVLEOH�
$JUDGH]FR� WDPELpQ�DXQTXH�D� OD� GLVWDQFLD�D�PL� KHUPDQD� -DFTXHOLQH�:LOKHOPSRU�VX�DSR\R�D�OR�ODUJR�GH�WRGD�PL�FDUUHUD�
$�PLV� FRPSDxHURV� \� DPLJRV� GH� HVWXGLR�TXH� VLHPSUH� HVWXYLHURQ� DKt� FXDQGRPiV� ORV� QHFHVLWDED�� HQ� HVSHFLDO� D� /XLV� &DUORV� &DUYDMDO�� )UDQFLVFR� 'tD]� =DPRUD�*LRYDQQL�*yPH]�0RQWHUR�\�D�PL�DPLJR�*XVWDYR�&DOGHUyQ�*XWLpUUH]�
$JUDGH]FR� WDPELpQ� DO� ,QJHQLHUR� -RVp� $OEHUWR� 'tD]� SRU� VX� DSR\R� \FRODERUDFLyQ� HQ� OD� HODERUDFLyQ� GHO� SUR\HFWR� GH� JUDGXDFLyQ� DGHPiV� GH� VX� DSRUWHFRPR�SURIHVRU�HQ�PL�GHVDUUROOR�FRPR�LQJHQLHUR�
)LQDOPHQWH� D� WRGDV� HVDV� SHUVRQDV� TXH� QR� SXGH� PHQFLRQDU� SHUR� VRQLJXDOPHQWH� LPSRUWDQWHV� HQ� PL� YLGD� \� TXH� KDQ� GDGR� VX� JUDQR� GH� DUHQD� SDUD� ODFRQFOXVLyQ�VDWLVIDFWRULD�GH�HVWD�FDUUHUD�
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5HVXPHQ�HQ�(VSDxRO
(O� SUR\HFWR� GH� *UDGXDFLyQ� WLWXODGR� ³0HGLGRU� 'LJLWDO� GH� 9ROWDMHV� SDUD� HO([SUHVV� %XV� GH� ORV� &DMHURV� $XWRPiWLFRV� GH� OD� PDUFD� 'LHEROG´� HODERUDGR� SRU� HOHVWXGLDQWH�0HO�:LOKHOP�)RQVHFD�VH�GHVDUUROOy�HQ� OD�HPSUHVD�*%0�GH�&RVWD�5LFD�XELFDGD�HQ�HO�3DVHR�&ROyQ�HQ�OD�SURYLQFLD�GH�6DQ�-RVp��(VWD�HPSUHVD�PDQHMD�FHUFDGH������FDMHURV�DXWRPiWLFRV�HQ�WRGR�HO�SDtV�GH�OD�PDUFD�,QWHU%ROG�\�'LHEROG�
8Q� FDMHUR� DXWRPiWLFR� HV� FRPR� WHQHU� XQD� FRPSXWDGRUD� FRQ� SHULIpULFRVHVSHFLDOHV��HVWRV�SHULIpULFRV�VRQ��OD�OHFWRUD�GH�WDUMHWDV��HO�PyGXOR�GH�GLVSHQVDFLyQ��HOGH� GHSyVLWRV�� OD� LPSUHVRUD� GHO� FOLHQWH� \� OD� GH� GHSyVLWRV�� &DGD� XQR� GH� HVWRVGLVSRVLWLYRV�HVWD�FRQHFWDGR�D�OD�3&�SRU�XQ�FDEOH�OODPDGR�([SUHVV%XV�\�XQ�FRQHFWRUHVSHFLDO�OODPDGR�3RVL'RF�
(O�SUR\HFWR�VH�WUDWD�GH�PHGLU�HO�YROWDMH�HQ�FDGD�XQR�GH�ORV�SLQHV�GHO��3RVL'RFDVt�GHWHFWDU�VL�HO�YROWDMH�HV�HO�DSURSLDGR�\�VL�H[LVWH�XQD�YDULDFLyQ�TXH�SHUMXGLTXH�HOEXHQ�IXQFLRQDPLHQWR�GHO�FDMHUR�DXWRPiWLFR�
/D�VROXFLyQ�SURSXHVWD�HV�EDVDGD�HQ�XQ�PLFURFRQWURODGRU�GH�0LFURFKLS��HVWH�HVHO�3,&��&��$�
/D�HQWUDGD�TXH�DQDOL]D�HV�XQD�HOHJLGD�SRU�HO�XVXDULR��HVWD�SDVD�SRU�XQD�HWDSDGH�HTXLYDOHQFLD�GH�YROWDMHV�SDUD�PDQHMDU� WHQVLRQHV�77/� ���D���YROWLRV��� OXHJR�SDVDSRU� XQD� GH� SURWHFFLyQ� SDUD� DLVODU� HOpFWULFDPHQWH� HO� FLUFXLWR� GHO� FDMHUR� DXWRPiWLFR�/XHJR� HO� GDWR� HQWUD� HQ� XQ� PXOWLSOH[RU� SDUD� DVt� SRGHU� HOHJLU� TXH� GDWR� TXLHUHDQDOL]DUVH��XQD�YH]�HOHJLGR�SDUD�SRU�XQ�FRQYHUWLGRU�DQDOyJLFR�D�GLJLWDO�SDUD�OXHJR�VHUSURFHVDGR�SRU�HO�PLFURFRQWURODGRU�
(VWH�SUR\HFWR�YLHQH�D�VLPSOLILFDU�ODERU�GHO�LQJHQLHUR�R�GHO�WpFQLFR�SDUD�UHVROYHUIDOODV�GHQWUR�GHO�FDMHUR�UHODFLRQDGR�FRQ�SUREOHPDV�GH�YROWDMHV�GHQWUR�GHO�PLVPR��\DTXH�QR�VH�WHQtD�QLQJ~Q�PHFDQLVPR�SDUD�GHWHFWDU�HVWDV�IDOODV�
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5HVXPHQ�HQ�,QJOpV
7KH�SURMHFW�RI�*UDGXDWLRQ�WLWOHG�'LJLWDO�0HWHU�RI�9ROWDJHV�IRU� WKH�([SUHVV�%XV�RIWKH�$XWRPDWLF�7HOOHU�RI�WKH�PDUN�'LHEROG�HODERUDWHG�E\�VWXGHQW�0HO�:LOKHOP�)RQVHFDZDV� GHYHORSHG� LQ� WKH� FRPSDQ\�*%0�RI�&RVWD�5LFD�� ORFDWHG� LQ� WKH�3DVHR�&ROyQ� LQ6DQ�-RVp
V�FRXQW\��7KLV�FRPSDQ\�PDQDJHV�QHDU������DXWRPDWLF�WHOOHUV�LQ�WKH�ZKROHFRXQWU\�RI�WKH�PDUN�,QWHU%ROG�DQG�'LHEROG�

$Q� DXWRPDWLF� FDVKLHU� LV� DV� KDYLQJ� D� FRPSXWHU� ZLWK� RXWO\LQJ� VSHFLDO�� WKHVHSHULSKHUDO�DUH��WKH�&DUG�5HDGHU��WKH�'LVSHQVHU��'HSRVLWRU��WKH�FOLHQW
V�SULQWHU�DQG�WKDWRI� GHSRVLWV�� (DFK� RQH� RI� WKHVH� GHYLFHV� WKLV� FRQQHFWHG� RQH� WR� WKH� 3&� IRU� D� FDOOHGFDEOH�([SUHVV%XV�DQG�D�FDOOHG�VSHFLDO�FRQQHFWRU�3RVL'RF�
7KH� SURMHFW� LV� WR� PHDVXUH� WKLV� ZD\� WKH� YROWDJH� LQ� HDFK� RQH� RI� WKH� SLQHV� RI� WKH3RVL'RF� WR�GHWHFW� LI� WKH�YROWDJH� LV� WKH�DSSURSULDWH�RQH�DQG� LI�D�YDULDWLRQ� WKDW�KDUPVWKH�DXWRPDWLF�WHOOHU
V�JRRG�RSHUDWLRQ�H[LVWV�

7KH�SURSRVHG�VROXWLRQ�LV�EDVHG�RQ�D�PLFURFRQWUROOHU�RI�0LFURFKLS��WKLV�LW�LV�WKH3,&��&��$�
7KH�HQWUDQFH� WKDW� DQDO\]HV� LV�DQ�HOHFW� IRU� WKH�XVHU�� WKLV� UDLVLQ� IRU� D� VWDJH�RIHTXLYDOHQFH�RI�YROWDJHV�WR�PDQDJH�WHQVLRQV�77/����WR���YROWV���WKHQ�LW�JRHV�E\�RQH�RISURWHFWLRQ�WR�LVRODWH�WKH�DXWRPDWLF�7HOOHU
V�FLUFXLW�HOHFWULFDOO\��7KHQ�WKH�GDWD�HQWHUV�LQ�DPXOWLSOH[HU�IRU�WKLV�ZD\� WR�EH�DEOH�WR�FKRRVH�ZKLFK�RQH�ZDQWV�WR�EH�DQDO\]HG��RQFHHOHFW� VWRSV� IRU� DQ� DQDORJLFDO� FRQYHUWHU� WR� GLJLWDO� IRU� WKHQ� WR� EH� SURFHVVHG� E\� WKHPLFURFRQWUROOHU�

7KLV�SURMHFW�FRPHV�WR�VLPSOLI\�WKH�HQJLQHHU
V�ZRUN�RU�RI�WKH�WHFKQLFLDQ�WR�VROYH�IODZVLQVLGH� WKH�7HOOHU� UHODWHG�ZLWK� SUREOHPV� RI� YROWDJHV� LQVLGH� WKH� VDPH�RQH�� VLQFH� RQHGLGQ
W�KDYH�DQ\�PHFKDQLVP�WR�GHWHFW�WKHVH�IODZV�



��

�� ,QWURGXFFLyQ
����'HVFULSFLyQ�GH�OD�HPSUHVD
$�SULQFLSLRV�GH� ORV�����HO�PHUFDGR�GH�WHFQRORJtD�GH� LQIRUPDFLyQ�VXIULy�GUiVWLFRVFDPELRV�HQ�HO�iPELWR�PXQGLDO��GH�ORV�FXDOHV�,%0�QR�IXH�DMHQR�
$O� LJXDO� TXH� ODV� GHPiV� FRUSRUDFLRQHV� PXOWLQDFLRQDOHV� ,%0�� GXUDQWH� ORV� WUHVSULPHURV�DxRV�GH�OD�GpFDGD�GH�ORV�����WXYR�TXH�UHYLVDU�VXV�HVTXHPDV�GH�QHJRFLRV�\UHGLVHxDU�VXV�SURFHVRV�� OtQHDV�GH�SURGXFWRV�\�HVTXHPDV�GH�GLVWULEXFLyQ��(VWR� WUDMRFRPR�FRQVHFXHQFLD�OD�QHFHVLGDG�GH�EXVFDU�VRFLRV�R�DOLDGRV�GH�QHJRFLRV�HQ�DOJXQRVPHUFDGRV��(V�GH�HVWD�IRUPD�FRPR�VXUJH�D�ILQHV�GH�������XQD�DOLDQ]D�FRQ�XQ�JUXSRGH� HPSUHVDULRV� FHQWURDPHULFDQRV� SDUD� HO� PDQHMR� GH� OD� PDUFD� ,%0� HQ� OD� UHJLyQ&HQWURDPHULFDQD�\�HO�&DULEH��\�VH�IRUPy�DVt�OD�FRUSRUDFLyQ�*%0��*HQHUDO�%XVLQHVV0DFKLQH��GRQGH�,%0�PDQWLHQH�XQD�SDUWLFLSDFLyQ�DFFLRQDULD�
*%0� HV� GLVWULEXLGRU� H[FOXVLYR� GH� ,%0� HQ� &HQWURDPpULFD�� 3DQDPi� \� 5HS~EOLFD'RPLQLFDQD��6L� ELHQ� EDVD� VXV� VROXFLRQHV�HQ� OD� SODWDIRUPD� WpFQLFD� ,%0�\�PDQWLHQHXQD�FRKHUHQFLD�HVWUDWpJLFD��*%0� UHSUHVHQWD�DGHPiV�� GH� IRUPD�RILFLDO� \� FRQ�SOHQRDSR\R�� PDUFDV� OtGHUHV� GH� OD� LQGXVWULD� \� FRPSOHPHQWDULDV� GH� OD� OtQHD� ,%0�� FRPR&,6&2��',(%2/'�� /2786�\�027252/$�� FRQ�HO� ILQ�GH� RIUHFHU� D� ORV� FOLHQWHV� XQDVROXFLyQ�PiV�FRPSOHWD�
*%0�FXHQWD�FRQ�PiV�GH�����HPSOHDGRV��/DV�HVWUXFWXUDV�RUJDQL]DFLRQDOHV�GH�ORVGLIHUHQWHV�SDtVHV�VRQ�PX\�VHPHMDQWHV��(VWiQ�FRPSXHVWDV�SRU�XQD�JHUHQFLD�*HQHUDO�\� FXDWUR� iUHDV� IXQFLRQDOHV�� D� VDEHU�� )LQDQ]DV�� 9HQWDV�� 6HUYLFLRV� \� 5HFXUVRV+XPDQRV
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����'HILQLFLyQ�GHO�3UREOHPD�\�VX�LPSRUWDQFLD
(O� FDMHUR� $XWRPiWLFR� HV� XQD�PiTXLQD� FRQ� GLYHUVRV� SHULIpULFRV� LQVWDODGRV�� WDOHVFRPR�XQR�R�GRV�0RQLWRUHV��GHSHQGH�GHO�PRGHOR�GHO�FDMHUR���XQD�OHFWRUD�GH�WDUMHWD�GHEDQGD� PDJQpWLFD�� XQD� LPSUHVRUD� SDUD� UHFLERV�� XQD� LPSUHVRUD� SDUD� GHSyVLWRV�� XQPyGXOR�GH�GLVSHQVDFLyQ��DGHPiV�GH�XQD�IXHQWH�GH�SRGHU�SDUD�DOLPHQWDU�WRGRV�HVWRVSHULIpULFRV�� 'DGR� TXH� FDGD� GLVSRVLWLYR� QHFHVLWD� GH� VX� DOLPHQWDFLyQ� SDUD� IXQFLRQDUDGHPiV�GH�ODV�OtQHDV�GH�GDWRV�VH�XWLOL]D�XQ�EXV�HVSHFLDO�SDUD�OOHYDU�HVWD�LQIRUPDFLyQ\� � WHQVLRQHV� DGHFXDGDV�D� WUDYpV� GHO� FDMHUR�� HVWH� VH� OODPD�([SUHVV� %XV�� /D� IRUPDFRPR�HVWH�%XV�VH�FRQHFWD�FRQ�OR�GLVWLQWRV�FRPSRQHQWHV�HV�SRU�PHGLR�GH�XQ�FRQHFWRUHVSHFLDO�OODPDGR�3RVL'RF�FRPR�VH�REVHUYD�HQ�OD�ILJXUD�����SDUD�OD�OHFWRUD�GH�WDUMHWDVGH�EDQGD�PDJQpWLFDV��HVWR�D�H[FHSFLyQ�GHO�PyGXOR�GH�GLVSHQVDFLyQ�TXH�QR�XWLOL]D�XQ3RVL'RF� VLQR� TXH� XQD� GLVWULEXFLyQ� OLQHDO� GH� SLQHV� KDFH� HO� FRQWDFWR�� WDO� \� FRPR� VHPXHVWUD�HQ�OD�ILJXUD�����

)LJXUD������&RQHFWRU�3RVL'RF�SDUD�OD�/HFWRUD�GH�%DQGD�0DJQpWLFD
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)LJXUD������&RQHFWRU�SDUD�HO�PyGXOR�GH�GLVSHQVDFLyQ8Q�SUREOHPD�FRP~Q�GH�ORV�FDMHURV�DXWRPiWLFRV�HV�TXH�XQD�R�YDULDV�GH�ODV�OtQHDVGH� FRPXQLFDFLyQ� OD� VHxDO� HQ� FLHUWD� OtQHD� VH� SLHUGH�R� QR� WLHQH� OD� WHQVLyQ� QHFHVDULDSDUD�KDFHU�IXQFLRQDU�HO�GLVSRVLWLYR��DIHFWDQGR�HQ�VX�WRWDOLGDG�HO�EXHQ�IXQFLRQDPLHQWRGHO� FDMHUR�DXWRPiWLFR��3RU�HO� WLSR�GH� LQVWDODFLyQ�HOpFWULFD�GHQWUR� GHO� FDMHUR�� HV�XQDWDUHD� PX\� FRPSOLFDGD� GHWHFWDU� FXDO� OtQHD� SHUGLy� OD� VHxDO� \� HQ� FRQVHFXHQFLD� VXUHSDUDFLyQ��DGHPiV�GH�YHULILFDU�TXH� OD� LQIRUPDFLyQ�HVWH� OOHJDQGR�DGHFXDGDPHQWH�DORV�GLVSRVLWLYRV�GHQWUR�GH�OD�PiTXLQD�
&DGD�SHULIpULFR�SRVHH�VX�SURSLR�SXHUWR�GH�FRPXQLFDFLyQ��OD�ILJXUD�����PXHVWUD�ODIRUPD� GHO� SXHUWR� GH� HVWRV� SHULIpULFRV�� D� H[FHSFLyQ� GHO� PyGXOR� GH� GLVSHQVDFLyQ�GRQGH�HO�SXHUWR��HV�GH�IRUPDU�OLQHDO�GH����SLQHV�FRPR�VH�YLR�HQ�OD�ILJXUD�����



��

)LJXUD������'LVWULEXFLyQ�GH�3LQHV�GHO�&RQHFWRU�3RVL'RF
(O�REMHWLYR�GHO�SUR\HFWR�HV�GHWHFWDU�FXDO�HV�OD�OtQHD�WLHQH�SUREOHPDV�FRQ�OD�VHxDOTXH� WUDQVPLWH� SRU� PHGLR� GH� XQ� VLVWHPD� FRQWURODGRU�� DGHPiV� GH� GHWHFWDU� ODVYDULDFLRQHV�GH�WHQVLyQ�HQ�ODV�GLYHUVDV�OtQHDV�\�FRQVWDWDU�TXH�OD�OtQHD�GH�LQIRUPDFLyQVH�HQFXHQWUD�DFWLYD��R�VHD��TXH�OD�WUDQVPLVLyQ�\�UHFHSFLyQ�GH�GDWRV�VH�HVWi�OOHYDQGRD�FDER�
<D� VH� KD� PHQFLRQDGR� TXH� WRGRV� ORV� GLVSRVLWLYRV� D� H[FHSFLyQ� GHO� PyGXOR� GHGLVSHQVDFLyQ�SRVHHQ� XQ� FRQHFWRU� WLSR�3RVL'RF�� SRU� OR� TXH� FRPR�KD\� GRV� WLSRV� GHFRQHFWRUHV���HO�3RVL'RF�\�HO�SXHUWR�OLQHDO�SDUD�HO�PyGXOR�GH�GLVSHQVDFLyQ��HQ�OD�WDEOD���� VH� PXHVWUDQ� ODV� WHQVLRQHV� FRUUHVSRQGLHQWHV� SDUD� FDGD� SLQ� GHO� ([SUHVV� %XV�HVWRV�SXHUWRV�SXHGHQ�YHUVH�HQ�ODV�ILJXUDV�����\�����UHVSHFWLYDPHQWH



��

7DEOD������3DWLOODV�GHO�([SUHVV%XV
3LQ 6HxDO 3LQ 6HxDO
� 7LHUUD �� �����9'&
� 'DWR�$ �� �����9'&
� 1R�KD\ �� 7LHUUD
� 'DWR�% �� ����9'&
� 5HVHW�$ �� 7LHUUD
� 5HVHW�% �� 1R�KD\
� �����9'& �� 1R�KD\
� 1R�KD\ �� �����9'&
� ����9'& �� 7LHUUD
�� �����9'&

*%0�HV�XQD�HPSUHVD�TXH�EULQGD�VHUYLFLR�D�FOLHQWHV�HQ�GLVWLQWDV�iUHDV��XQD�GH�ODVFXDOHV�VRQ�ORV�FDMHURV�DXWRPiWLFRV�GH�OD�PDUFD�,QWHU%ROG�\�'LHEROG��$FWXDOPHQWH�VRQ��SHUVRQDV�ODV�HQFDUJDGDV�GH�YHODU�SRU�HO�EXHQ�IXQFLRQDPLHQWR�\�PDQWHQLPLHQWR�GHWRGRV� ORV� FDMHURV� PDUFD� ,QWHU%ROG� \� 'LHEROG� EDMR� FRQWUDWR� HQ� WRGR� HO� WHUULWRULRQDFLRQDO�� $FWXDOPHQWH� H[LVWHQ� EDMR� FRQWUDWR� XQRV� ���� FDMHURV� HQ� WRGR� HO� WHUULWRULRQDFLRQDO�GH�OD�PDUFD�,QWHU%ROG�\�'LHEROG�
3HVH� D� OD� JUDQ� FDQWLGDG� GH� FDMHURV� HQ� HO� SDtV� \� WRPDQGR� HQ� FXHQWD� TXH� HOLQJHQLHUR�R� WpFQLFR�HQFDUJDGR�GH�FLHUWR� FDMHUR� WLHQH�TXH�GHVSOD]DUVH� D� GRQGH� VHDQHFHVLWDGR�� WRGR�HVWR� LQFXUUH�HQ�SUREOHPDV�GHO� WLHPSR�GH�DWHQFLyQ�TXH�VH� OH�GD�DOFOLHQWH��'HQWUR�GHO�iUHD�PHWURSROLWDQD�HO� FOLHQWH� WLHQH�XQ� WLHPSR�GH� UHVSXHVWD�GH��KRUDV�Pi[LPR�\�IXHUD�GH�HVWH�HV�GH�� KRUDV��(O�REMHWLYR�GH�OD�HPSUHVD�HV�PDQWHQHU
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EXHQDV� UHODFLRQHV� FRQ� WRGRV� VXV� FOLHQWHV� SRU� PHGLR� GHO� EXHQ� FXPSOLPLHQWR� GHOFRQWUDWR�
/RV�FDMHURV�$XWRPiWLFRV�DO�VHU�PiTXLQDV�SXHGHQ�SUHVHQWDU�SUREOHPDV�GH�GLYHUVDtQGROH��D�YHFHV�UHTXLULHQGR�TXH�HO�LQJHQLHUR�GHGLTXH�PiV�GH����KRUDV�SDUD�GHWHFWDUHO�HUURU�\�FRUUHJLUOR��'H�WRGRV�ORV�WLSRV�GH�IDOODV��ORV�SUREOHPDV�GH�XQ�FRUWR�HQ�OD�OtQHDGH�DOLPHQWDFLyQ��VRQ�GH�ORV�TXH�UHTXLHUH�PiV�WLHPSR�GH�DWHQFLyQ��SXHV�VH�GHEHQ�GHOOHYDU� FLHUWRV� SURFHGLPLHQWRV� GH� SUXHED� \� HUURU� SDUD� GHWHFWDU� OD� IDOOD� \� OXHJR� RWUDFDQWLGDG�FRQVLGHUDEOH�SDUD�FRUUHJLUOR��SXHV�HO�FDMHUR�SRVHH�WRGR�VX�FDEOHDGR�XQLGRVSRU�JDVDV�\�DGHPiV�SRVHH�PXFKDV� UDPLILFDFLRQHV��(VWH� WLSR�GH� IDOODV�SURYRFD�TXHXQD�GH ODV���SHUVRQDV�TXH�LQWHJUDQ�HO�HTXLSR�GH�FDMHURV�GHVDWLHQGD�RWURV� OODPDGRV�VHUYLFLRV� GH� DWHQFLyQ� GH� RWURV� FDMHURV� HQ� SUREOHPDV��� R� ELHQ� DOJXQDV� ODERUHV� GHPDQWHQLPLHQWR� SURJUDPDGDV� SDUD� OD� IHFKD�� LQFXUULHQGR� HQ� HO� GHVFRQWHQWR� GH� ORVFOLHQWHV�
(O� SUR\HFWR� OOHJD� D� PLQLPL]DU� HQ� JUDQ� HVFDOD� HO� WLHPSR� GH� GHGLFDFLyQ� SDUD� ODGHWHFFLyQ� GH� OD� IDOOD�� SXHV� VH� HQFDUJDUtD� GH� LQGLFDU� FXDO� OtQHD� WLHQH� SUREOHPDV� GHWUDQVPLVLyQ��DGHPiV�GH�PRQLWRUHDU�ODV�WHQVLRQHV�HQ�ODV�GHPiV�OtQHDV�
/D� SHUVSHFWLYD� TXH� WLHQH� OD� HPSUHVD� SDUD� UHVROYHU� HO� SUREOHPD� HV� FUHDU� XQGLVSRVLWLYR� TXH� VH� HQFDUJXH� GH� PHGLU� ODV� WHQVLRQHV�� GRQGH� WRGR� HO� GLVHxR� VHUiUHDOL]DGR�SRU�HO�HVWXGLDQWH�GHO�,QVWLWXWR�7HFQROyJLFR�GH�&RVWD�
/D�HPSUHVD�EXVFD�UHGXFLU�HO�WLHPSR�GH�UHVSXHVWD�DQWH�ORV�OODPDGRV�GH�SUREOHPDVFRQ�ORV�FDMHURV�DXWRPiWLFRV��\�DVt�PHMRUDU� ODV� UHODFLRQHV�FRQ�FOLHQWHV� LQVDWLVIHFKRV�DGHPiV�GH�FRODERUDU� FRQ�HO� LQJHQLHUR� R� WpFQLFR�HQFDUJDGR�GH� YHU� HO� FDMHUR�FRQ�HOSUREOHPD�LQGLFDGR�
'DGR�TXH� OD� HPSUHVD� WLHQH� VX� IXHUWH� HQ� HO� VHUYLFLR� DO� FOLHQWH� \� TXH� VXV� YHQWDVGHSHQGHQ� GH� HVWH�� OD� UHQWDELOLGDG� GHO� SUR\HFWR� HV� DFHUWDGD� SXHV� OR� LPSRUWDQWH� HV



��

TXHGDU�ELHQ�FRQ�HO�FOLHQWH��DGHPiV�TXH�ORV�WLSRV�GH�FXHQWDV�TXH�VH�PDQHMDQ�VRQ�GHJUDQ�PDJQLWXG�
����2EMHWLYRV

$�FRQWLQXDFLyQ�VH�SUHVHQWDQ�ORV�REMHWLYRV�DOFDQ]DGRV�HQ�HO�GHVDUUROOR�GHO�SUR\HFWR�\FXDOHV�KDQ�VLGR�VXV�DOFDQFHV
x ,QYHVWLJDU� HQ� XQD� VHPDQD� HO� IXQFLRQDPLHQWR� GH� ORV� SHULIpULFRV� GHO� &DMHUR$XWRPiWLFR�GH�PDUFD�,QWHU%ROG�D�ILQ�GH�HQWHQGHU�HQ�IXQFLRQDPLHQWR�GH�ORV�FDMHURVDXWRPiWLFRV
x ,QYHVWLJDU� HQ� XQD� VHPDQD� FRPR� VH� LQWHUFRQHFWDQ� � ORV� SHULIpULFRV� D� WUDYpV� GHOFRQHFWRU�3RVL'RF�\�FXDOHV�VHxDOHV�V�HQFXHQWUDQ�HQ�FDGD�GLVSRVLWLYR
x 'HILQLU� HQ� XQD� VHPDQD� TXH� VROXFLyQ� VH� XWLOL]DUi� SDUD� PHGLU� ODV� WHQVLRQHV� GHO([SUHVV�%XV�D�WUDYpV�GHO�3RVL'RF
x ,QYHVWLJDU� \� DQDOL]DU� HQ� XQD� VHPDQD� ODV� KRMDV� WpFQLFDV� GH� ORV� FRPSRQHQWHV� DXWLOL]DU�HQ�HO�GLVHxR�
x 5HDOL]DU� HQ� GRV� VHPDQDV� HO� GLVHxR� JUiILFR� GHO� FLUFXLWR� HQ� 2UFDG�� DGHPiV� GHWHPSRUL]DU�HO�GLVHxR�
x 5HYLVDU�HQ�GRV�VHPDQDV�ORV�PDQXDOHV�GH�SURJUDPDFLyQ�GHO�PLFURFRQWURODGRU
x 3URJUDPDU�HQ�GRV�VHPDQDV�HO�PLFURFRQWURODGRU�D�XWLOL]DU�HO�FLUFXLWR�HOHFWUyQLFR
x 0RQWDU�HQ�3URWRERDUG�H�LQLFLDU�ODV�SUXHEDV�HQ�HO�FLUFXLWR�GH�OD�WDUMHWD�FRQWURODGRUDHQ�GRV�VHPDQDV�
x 3UHSDUDFLyQ�)LQDO�GHO�GRFXPHQWR�GHO�SUR\HFWR�GH�SUiFWLFD�SDUD�VHU�HQWUHJDGR�DO,QVWLWXWR�7HFQROyJLFR�GH�&RVWD�5LFD�HQ���GtDV
0RQWDMH�GH�OD�H[SRVLFLyQ�\�H[SRVLFLyQ�ILQDO�GHO�SUR\HFWR�UHDOL]DGR�HQ���GtDV
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�� $QWHFHGHQWHV
����(VWXGLR�GHO�SUREOHPD�D�UHVROYHU
$XQTXH� OD� IDOOD� VLHPSUH� KD� VLGR� SUREOHPD� SDUD� OD� HPSUHVD�� ODV� VROXFLRQHVVLHPSUH� KDEtDQ� VLGR�PHWRGROyJLFDV� \� WHGLRVDV�� WDQWR� SDUD� HO� FOLHQWH� TXH� WLHQH� TXHHVSHUDU�D�TXH�VH�VROXFLRQH�HO�SUREOHPD��DGHPiV�GH� ORV�FOLHQWHV� LQGLUHFWRV�TXH�VRQORV�XVXDULRV�GH�ORV�FDMHURV��TXH�OH�SURYRFDQ�PDOD�UHSXWDFLyQ�DO�EDQFR�HQ�FXHVWLyQ�\QR�D�OD�HPSUHVD�GH�*%0�GLUHFWDPHQWH��DXQTXH�Vt�LQGLUHFWDPHQWH��
/D�IRUPD�GH�PHGLFLyQ�DFWXDO�SDUD�GHWHFWDU�OD�IDOOD�HV�SRU�PHGLR�GH�XQ�PXOWtPHWURDQDOyJLFR��GRQGH�HO� ,QJHQLHUR�R�7pFQLFR�GHEH�SDVDU�SRU� LQFRPRGLGDGHV�SDUD�PHGLUHVWiV� WHQVLRQHV�GHELGR�D� ODV�SRVLFLRQHV� WDQ�FHUFDQDV�GHO� ORV�SLQHV�\�DGHPiV�GH� ODXELFDFLyQ� GHO� FRQHFWRU� 3RVL'RF� SDUD� FDGD� GLVSRVLWLYR�� <D� TXH� VH� XWLOL]D� XQ� WpVWHUDQDOyJLFR� SDUD� UHDOL]DU� ODV� PHGLFLRQHV�� ORV� GDWRV� REWHQLGRV� QR� VRQ� GHO� WRGRFRQILDEOHV�\D�TXH�SDUD�OD�DOLPHQWDFLyQ�GH�GLVSRVLWLYRV�HOHFWUyQLFRV�ORV�PiUJHQHV�GHWHQVLRQHV�DFHSWDEOHV�VRQ�DOJR�UHGXFLGDV�DVt�TXH�XQD�SHTXHxD�YDULDFLyQ�GH� WHQVLyQHQ�HO�GLVSRVLWLYR�HO�FXDO�SXHGH�VHU�VLJQLILFDWLYR�SDUD�HO�EXHQ�IXQFLRQDPLHQWR�GHO�FDMHURQR�VHD�SHUFHSWLEOH�SRU�HO�WpVWHU�SRU�HO�JUDGR�GH�HUURU�HQ�OD�HVFDOD�
1XQFD� VH� KDEtD� SURSXHVWR� XQD� VROXFLyQ� SDUD� HVWH� WLSR� GH� IDOOD�� SRU� OR� TXH� ORVDQWHFHGHQWHV�VRQ�QXORV��\�HV�HVWH�SUR\HFWR�HO�HQFDUJDGR�GH�LQLFLDU�VXV�DQWHFHGHQWHV�
$~Q� HQ� OD� HPSUHVD� PDWUL]� GH� 'LHEROG� HQ� 2KLR� �� (VWDGR� 8QLGRV�� QR� WLHQHQ� XQVLVWHPD�GH�YHULILFDFLyQ�VLPLODU��SRU�OR�TXH�HO�SDSHO�GH�*%0�HQ�FUHDFLyQ�GH�WHFQRORJtDSDUD� FDMHURV� DXWRPiWLFRV� YLHQH� D� FRPSOHPHQWDU� OD� DGHFXDGD� FDSDFLWDFLyQ� GH� ODVSHUVRQDV�GHGLFDGDV�D�HVWRV�GLVSRVLWLYRV�
����5HTXHULPLHQWRV�GH�OD�HPSUHVD

(Q�FXDQWR�D�ORV�UHTXHULPLHQWRV�TXH�OD�HPSUHVD�GD�SDUD�ORV�UHVXOWDGRV�GHO�SUR\HFWR�UHDOPHQWH�VRQ�PtQLPRV�\D�TXH�VROR�SURSRQH�XQD�LGHD�LQLFLDO�GH�FRPR�VH�SRGUtD�KDFHU
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HO�GLVSRVLWLYR��HO�HVWXGLR�GH�OD�SRVLEOH�VROXFLyQ�VH�GD�SRU�SDUWH�GH�HVWXGLDQWH�D�FDUJRGHO�SUR\HFWR��(O�~QLFR�LQWHUpV�GH�OD�HPSUHVD�HV�SRVHHU�XQ�GLVSRVLWLYR�TXH�OHV�SHUPLWDPHGLU� ODV� WHQVLRQHV� GHO� FRQHFWRU� 3RVL'RF� GHQWUR� GHO� FDMHUR� DXWRPiWLFRLQGHSHQGLHQWHPHQWH�GH�ODV�HVSHFLILFDFLRQHV�GH�GLVHxR�
����6ROXFLyQ�3URSXHVWD
(Q�OD�ILJXUD�����VH�PXHVWUD�XQ�HVTXHPD�GH�XQD�SRVLEOH�VROXFLyQ�SUR\HFWDGD�SRU�ODHPSUHVD��/D�SUHVHQWDFLyQ�VH�KDFH�HQ�XQ�GLDJUDPD�GH�EORTXHV�SDUD�GDUVH�XQD�PHMRULGHD�GH�FyPR�WUDEDMD�HO�GLVSRVLWLYR�
$�FRQWLQXDFLyQ�VH�H[SOLFD�FDGD�EORTXH�GHQWUR�GH�OD�ILJXUD�����

)LJXUD������'LDJUDPD�GH�%ORTXHV�GHO�SUR\HFWR
3DUD� HPSH]DU� WHQHPRV� HO� FRQHFWRU� 3RVL'RF�� HVWH� WLHQH� XQ� DGDSWDGRU� HVSHFLDOSDUD�VHU�FRORFDGR�HQ�OD�WDUMHWD�TXH�VH�YD�D�GLVHxDU��(O�SULPHU�EORTXH�D�HQFRQWUDU�HVOD�HWDSD�GH�HTXLYDOHQFLD�GH�9ROWDMHV��(O�FRQHFWRU�3RVL'RF�PDQHMD�YROWDMHV�TXH�YDQ

9,6,2�7(&+1,&$/
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GHVGH�ORV�±����YROWLRV�KDVWD�ORV������YROWLRV�HQ�FRUULHQWH�GLUHFWD��\D�TXH�HO�SURFHVRFRQWURODGRU�HV�GLJLWDO��VH�QHFHVLWD�TXH�OD�WHQVLyQ�QR�VREUHSDVH�ORV��YDORUHV�GH�77/��RVHD�� ORV� �� �� YROWLRV�� (Q� HVWD� HWDSD� DQDOyJLFD�� VH� ORJUD� HQFRQWUDU� XQD� HTXLYDOHQFLDSDUD� FDGD� WHQVLyQ� GH� ±��� D� ��� 9� FRQ� OD� UHODFLyQ� �� D� �� Y�� GH� WDO� IRUPD� TXH� ODLQIRUPDFLyQ�VHD�PiV�IiFLOPHQWH�DQDOL]DGD�GHQWUR�GHO�FRQWURODGRU��
/D�VHJXQGD�HWDSD�D�HQFRQWUDU�HV�OD�GH�VHJXULGDG�\�DLVODPLHQWR��HVWR�SDUD�DLVODU�HOGLVHxR�D�UHDOL]DU�GH� OD�HOHFWUyQLFD�GHO�&DMHUR�$XWRPiWLFR��\D�TXH�FDGD�SHULIpULFR�HVPX\�YDOLRVR�FRPR�SDUD�FRPHWHU�HUURUHV��DVt�TXH�VH�EXVFD�OD�SURWHFFLyQ�SRU�PHGLR�GHDPSOLILFDGRUHV�GH�LQVWUXPHQWDFLyQ�
/D� WpFQLFD� SDUD�PRQLWRUHDU� ODV� WHQVLRQHV� HQ� ODV� OtQHDV� GHO� FRQHFWRU� VHUi� OD� GH3ROOLQJ��GRQGH�VH�XWLOL]D�XQ�'(08;�TXH�VLUYH�GH�LQWHUUXSWRU�SDUD�UHDOL]DU�ORV�EDUULGRVHQ�WRGDV�ODV�OtQHDV�GH�LQWHUpV�GHO�FRQHFWRU��(O�PLFURFRQWURODGRU�VHUi�HO�HQFDUJDGR�GHFRQWURODU�OD�WDVD�GH�PXHVWUHR�GH�FDGD�OtQHD�GH�LQWHUpV�
6HJXLGR� GHO� '(08;� � VH� HQFXHQWUD� XQ� 5HWHQHGRU� �6DPSOH� DQG� +ROG��� HVWRFRQVLGHUDQGR� TXH� HO� WLHPSR� HQ� HO� FXDO� VH� UHDOLFH� HO�PXHVWUHR� QR� VHD� HO� VXILFLHQWHSDUD�UHDOL]DU� OD�FRQYHUVLyQ�GH�DQDOyJLFR�D�GLJLWDO��(VWRV�GDWRV�GLJLWDOHV�VRQ�OOHYDGRVDO�PLFURFRQWURODGRU�SDUD�OXHJR�VHU�DQDOL]DGRV�\�PRVWUDGRV�HQ�XQD�SDQWDOOD�GH�FULVWDOOtTXLGR��/&'��
/DV� HQWUDGDV� GHO� FLUFXLWR� VHUiQ� XQ� SDU� GH� ERWRQHV�� SRU� HO� TXH� VH� KDUi� XQGHVSOD]DPLHQWR�GHQWUR�GH�XQ�PHQ~�\�DVt��HOHJLU�OD�OtQHD�TXH�QRV�LQWHUHVH�DQDOL]DU�
/D� SDUWH� ILQDO� QR� VH� HQFXHQWUD� GHQWUR� GH� ORV� REMHWLYRV�� VLQR� TXH� VH� GHMD� FRPRSUHYLVWD�SDUD�TXH�HO�GLVHxR�SXHGD�VHU�LQWHUFRQHFWDGR�FRQ�XQ�3&��GH�WDO�IRUPD�TXH�VHSXHGD�GDU� XQ�PRQLWRUHR�PiV� FRPSOHWR� GH� OD� DFWLYLGDG� GH� ODV� GLIHUHQWHV� OtQHDV� GHOFRQHFWRU�3RVL'RF��SULQFLSDOPHQWH�ODV�TXH�WUDQVSRUWDQ�GDWRV��(O�SUR\HFWR�VROR�GHMDUiODV� GRV� OtQHDV� GH� WUDQVPLVLyQ� KDELOLWDGDV� SDUD� UHDOL]DU� OD� WUDQVPLVLyQ� HQ� IRUPDSDUDOHOD�\�QR�VHULDO�\�DVt�DJLOL]DU�HO�SURFHVR�



��

�� 3URFHGLPLHQWR�0HWRGROyJLFR
x /R� SULPHUR� D� UHDOL]DU� HV� XQD� LQYHVWLJDFLyQ� GHO� IXQFLRQDPLHQWR� GHO� FDMHURDXWRPiWLFR� HQ� XQ� SHUtRGR� GH� XQD� VHPDQD� D� ILQ� GH� FRQRFHU� FRPR� IXQFLRQD� \WUDEDMD� \� DVt� FRQRFHU� OD� IXQFLyQ� TXH� FDGD� GLVSRVLWLYR� FXPSOH� GHQWUR� GHO� FDMHURDXWRPiWLFR
x 8QD�YH]�TXH�\D�VH�KD�LQYHVWLJDGR�FRPR�IXQFLRQD�XQ�FDMHUR�DXWRPiWLFR�VH�YHUi�HQXQD� VHPDQD� FRPR� VH� HQFXHQWUDQ� LQWHUFRQHFWDGRV� ORV� GLVWLQWRV� FRQHFWRUHV�DGHPiV�GH�GHWHUPLQDU� FXDOHV� VRQ� ODV� VHxDOHV� TXH� OOHJDQ�D� FDGD� GLVSRVLWLYR� � \FXDO�QR
x /XHJR�TXH� \D� VH� WLHQH� XQD� LGHD�GHO�PDQHMR� GH� ODV� WHQVLRQHV� GHQWUR� GHO� FDMHURDXWRPiWLFR� SDUD� FDGD� GLVSRVLWLYR� VH� SODQWHD� HQ� XQD� VHPDQD� XQ� GLVHxR� SDUDUHVROYHU�HO�SUREOHPD�D�DQDOL]DU�
x &RQ�HO�GLVHxR�\D�SODQWHDGR�VH�UHDOL]D�OD� LQYHVWLJDFLyQ�GH� ORV�PDQXDOHV� WpFQLFRVGH�ORV�FRPSRQHQWHV�D�XWLOL]DU�HQ�HO�GLVHxR�GHO�FLUFXLWR�HOHFWUyQLFR��HVWR�FRQ�HO�ILQGH� SRGHU� HVFRJHU� OD� PHMRU� IDPLOLD�� EDVDGRV� HQ� OD� YHORFLGDG� GH� UHVSXHVWD�� ODPHPRULD�LQWHUQD�SDUD�HO�FDVR�GHO�PLFURFRQWURODGRU��PDQHMR�GH�GLIHUHQWHV�YROWDMHV�\� RWUDV� FDUDFWHUtVWLFDV� TXH� VHUiQ� FRQVLGHUDGDV� SDUD� VX� VHOHFFLRQDPLHQWR�� /DLQIRUPDFLyQ�VHUi�DGTXLULGD�GHO�,QWHUQHW��3DUD�HVWR�VH�WRPDUi�XQD�VHPDQD�
x 8QD�YH]�VHOHFFLRQDGRV� ORV�FRPSRQHQWHV� UHDOL]DUHPRV�HO�GLVHxR�HQ�HO�SURJUDPDGH� GLVHxR� 2UFDG�� (O� VRIWZDUH� D� XWLOL]DU� \D� VH� SRVHH�� \� OD� FRPSXWDGRUD� SDUDUHDOL]DU�HO�GLVHxR�WLHQH�DPSOLD�GLVSRQLELOLGDG�GH�XWLOL]DFLyQ�SDUD�HO�HVWXGLDQWH��/DUHDOL]DFLyQ� GHO� GLVHxR� VH� WRPDUi� �� VHPDQDV�� SXHV� SDUWH� GHO� DSUHQGL]DMH� VHUiPDQLREUDU�ELHQ�HVWH�SURJUDPD�
x �� 6HPDQDV� VHUiQ� WRPDGDV� SDUD� GHGLFDUVH� D� OD� OHFWXUD� GH� ORV� 0DQXDOHV� GHSURJUDPDFLyQ�GHO�PLFURFRQWURODGRU��(O�WLHPSR�UHTXHULGR�SDUD�OD�SURJUDPDFLyQ�GHOPLFURFRQWURODGRU�HV�GH�GRV�VHPDQDV��HVWR�SRUTXH�GH�QR�UHDOL]DUVH�FDPELR�DOJXQR



��

HQ�OD�HOHFFLyQ�GH�XQ�PLFURFRQWURODGRU�VH�SURFHGHUi�D�XWLOL]DU�HO�PLFURFRQWURODGRUGH� 0LFURFKLS� 3,&��&��$� \� OD� SURJUDPDFLyQ� VH� UHDOL]DUi� HQ� HO� VRIWZDUH� GH� ODPLVPD�HPSUHVD�REWHQLGR�GHO�,QWHUQHW�
x <D� FRQ� ORV� FRQRFLPLHQWRV� QHFHVDULRV� GH� SURJUDPDFLyQ� SDUD� XWLOL]DU� HOPLFURFRQWURODGRU�VH�UHDOL]D�OD�SURJUDPDFLyQ�GHO�PLVPR��3DUD�OD�UHDOL]DFLyQ�GH� ODSURJUDPDFLyQ�VH�WRPDUiQ���VHPDQDV�
x 6H� WRPDUiQ� GRV� VHPDQDV� SDUD� HO� PRQWDMH� GHO� FLUFXLWR� HOHFWUyQLFR� HQ� XQ3URWRERDUG�\�OD�UHDOL]DFLyQ�GH�SUXHEDV�SDUD�YHULILFDU�VX�EXHQ�IXQFLRQDPLHQWR��'HVHU� SRVLEOH� VH� UHDOL]DUi� HO� LPSUHVR�GHO� FLUFXLWR� \D� HQ� IXQFLRQDPLHQWR�� SHUR� HVWDODERU�QR�IRUPD�SDUWH�GH�ORV�REMHWLYRV�SHUR�Vt�VHUi�WRPDGR�GHQWUR�GHO�SUHVXSXHVWRSRU�OD�HYHQWXDO�HMHFXFLyQ�
x �� GtDV� VH� XWLOL]DUiQ� SDUD� OD� UHFRSLODU� WRGD� OD� LQIRUPDFLyQ� TXH� VH� KD� YHQLGRDFXPXODQGR�HQ�HO�SURFHVR�GH�UHDOL]DFLyQ�GHO�SUR\HFWR��DGHPiV�GH�ILQLTXLWDU�WRGRVORV�GHWDOOHV�GH�FDPELRV�GH�~OWLPR�PRPHQWR�HQ�OD�UHDOL]DFLyQ�GHO�PLVPR�
)LQDOPHQWH���GtDV�VHUiQ�XWLOL]DGRV�SDUD�PRQWDU�OD�SUHVHQWDFLyQ�ILQDO�GHO�SUR\HFWR�DVtFRPR�VX�H[SRVLFLyQ�
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�� 'HVFULSFLyQ�GHO�+DUGZDUH�XWLOL]DGR
$�FRQWLQXDFLyQ�VH�GHVFULELUi�HO�KDUGZDUH�TXH�VH�XWLOL]y�HQ�HO�SUR\HFWR�
7RPDQGR�FRPR� UHIHUHQFLD� OD� ILJXUD�����DKRUD�PRVWUDUHPRV�XQD�QXHYD� ILJXUDGRQGH� VH� PXHVWUD� XQD� VLPSOLILFDFLyQ� GHO� PLVPR�� HVWR� SRU� OD� XWLOL]DFLyQ� GHFRPSRQHQWHV�TXH�VLPSOLILFDURQ�OD�XWLOL]DFLyQ�GH�RWURV�FRPSRQHQWHV�
/D�ILJXUD�����PXHVWUD�XQ�GLDJUDPD�GHO�FLUFXLWR�GLVHxDGR�HQ�HO�SUR\HFWR�

(WDSD�GHHTXLYDOHQFLDGH�9ROWDMHV
(WDSD�GH$LVODPLHQWR\�3URWHFFLyQ

6LVWHPD�GH$GTXLVLFLyQ�GH'DWRV

0LFRQWURODGRU���&��$

/&'

� �(QWUDGDV 5;7;
&RPSXWHU

)LJXUD������'LDJUDPD�GH�EORTXH�GHO�FLUFXLWR�ILQDO$KRUD�VH�H[SOLFDUi�FDGD�EORTXH�GH�OD�ILJXUD�����\�FXDO�IXH�HO�KDUGZDUH�XWLOL]DGRHQ�pO�
����(WDSD�GH�HTXLYDOHQFLD�GH�YROWDMHV
(VWD� HWDSD� GH� HTXLYDOHQFLD� GH� YROWDMHV� XWLOL]D� VROR� UHVLVWHQFLDV� GH� GLIHUHQWHVYDORUHV� SDUD� IRUPDU� GLYLVRUHV� GH� WHQVLyQ�� TXH� VHUiQ� ODV� HQWUDGDV� GH� OD� SDUWH� GHSURWHFFLyQ�\�DLVODPLHQWR�GHVFULWD�HQ�OD�VLJXLHQWH�VHFFLyQ�

9,6,2�7(&+1,&$/
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����(WDSD�GH�DLVODPLHQWR�\�SURWHFFLyQ
(Q� HVWD� HWDSD� SDUD� ORJUDU� HO� DLVODPLHQWR� VH� XWLOL]DQ� DPSOLILFDGRUHV� GHLQVWUXPHQWDFLyQ�GHO�PRGHOR�$'����
(O�$'����HV�GH�EDMR�FRVWR��SRVHH�XQD�DPSOLILFDFLyQ�GH�EXHQD�H[DFWLWXG�FRQ�VRORXQD�UHVLVWHQFLD�H[WHUQD��HVWD�JDQDQFLD�SXHGH�VHU�HQWUH���\��������3DUD�OD�JDQDQFLDGH���QR�QHFHVLWD�GH�OD�UHVLVWHQFLD�H[WHUQD�
(O� $'���� DGHPiV� GH� VHU� GH� EDMR� FRVWR� SRVHH� YDULDV� YHQWDMDV� WDOHV� FRPR� XQDOLQHDOLGDG� VXSHULRU�� HVWDELOLGDG� WpUPLFD�� RIUHFH� XQ� EXHQ� PRGR� GH� UHFKD]R� FRP~Q�DGHPiV�GH�XQ�iUHD�FyPRGD�SDUD�HO�GLVHxR�HQ�HO�LPSUHVR�
(Q� OD� ILJXUD� ���� VH� PXHVWUD� HO� GLDJUDPD� GH� SLQHV� GHO� DPSOLILFDGRU� GHLQVWUXPHQWDFLyQ�$'����

)LJXUD������'LDJUDPD�GH�SLQHV�GHO�DPSOLILFDGRU�GH�LQVWUXPHQWDFLyQ�$'���
$GREH�3KRWR�6KRS
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����6LVWHPD�GH�DGTXLVLFLyQ�GH�GDWRV
3DUD�HO�EORTXH�GHO�VLVWHPD�GH�DGTXLVLFLyQ�GH�GDWRV�VH�XWLOL]D�HO�PRGHOR�$'����GH�$QDORJ�'HYLFHV�
(O�$'�����HV�XQ�VLVWHPD�GH�DGTXLVLFLyQ�GH�GDWRV�GH���FDQDOHV�GH����ELWV�FDGDXQR�� /D� SDUWH� FRQWLHQH� XQD� HQWUDGD� PXOWLSOH[DGD�� XQ� FKLS� GH� DPSOLILFDFLyQ� GHWUDFN�KROG�� XQ� FRQYHUWLGRU� GH�DQDOyJLFR� D� GLJLWDO� GH� ��� ELWV�� XQD� UHIHUHQFLD� GH� ����YROWLRV� \� XQD� DOWD� YHORFLGDG� � HQ� OD� LQWHUIDVH� GH� FRPXQLFDFLyQ� VHULDO�� (O� Q~PHUR� GHSDUWH� UHDO� HV� HO� $'�������� \D� TXH� HVWH� PRGHOR� HQ� HVSHFLDO� DFHSWD� HQWUDGDVDQDOyJLFDV�GH�r���9�
(O�PXOWLSOH[RU�HQ�HO�GLVSRVLWLYR�HV�XQD�SDUWH�GH�DFFHVLELOLGDG�LQGHSHQGLHQWH��(VWRSHUPLWH�DO�XVXDULR�LQVHUWDU�XQ�DFRQGLFLRQDGRU�GH�VHxDOHV��VL�IXHVH�UHTXHULGR�HQWUH�HOPXOWLSOH[RU�\�HO�$'&�
/DV�VDOLGDV�GH�ORV�GLVSRVLWLYRV�SRVHHQ�XQD�DOWD�YHORFLGDG�HQ�HO�SXHUWR�GH�LQWHUIDVHVHULDO��(VWD�SDUWH�FRQWLHQH�HQ�HO�FKLS�XQ�UHJLVWUR�GH�FRQWURO��SHUPLWLHQGR�HO�FRQWURO�GHOD�VHOHFFLyQ�GH�FDQDOHV��LQLFLR�GH�FRQYHUVLyQ�\�GHFDLPLHQWR�GH�OD�VHxDO�YtD�HO�SXHUWRVHULDO�� 9HUVDWLOLGDG�� DOWD� YHORFLGDG� DVHJXUD� XQD� IiFLO� LQWHUIDVH� DO� SXHUWR� VHULDO� HQPLFURFRQWURODGRUHV�\�SURFHVDGRUHV�GH�VHxDOHV�GLJLWDOHV�
(Q�OD�ILJXUD�����\�����VH�PXHVWUDQ�HO�GLDJUDPD�GH�EORTXHV�IXQFLRQDO�GHO�$'�����\OD�FRQILJXUDFLyQ�GH�SLQHV�UHVSHFWLYDPHQWH�



��

)LJXUD������'LDJUDPD�GH�EORTXHV�IXQFLRQDO�GHO�$'����

)LJXUD������&RQILJXUDFLyQ�GH�SLQHV�GHO�$'����

$GREH�3KRWR�6KRS

$GREH�3KRWR�6KRS
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����0LFURFRQWURODGRU
(O� 3,&��&��$� WLHQH� ���� E\WHV� GH� 5$0�� FDGD� GLVSRVLWLYR� WLHQH� ��� SLQHV� GHHQWUDGD� �� VDOLGD�� DGHPiV� YDULDV� FDUDFWHUtVWLFDV� GH� ORV� SHULIpULFRV� VRQ� LQFOXLGDV�� �FRQWDGRUHV� �� WHPSRUL]DGRUHV�� GRV� PyGXORV� &DSWXUD� �� &RPSDUDFLyQ� �� 3:0� \� GRVSXHUWRV� VHULDOHV�� (O� SXHUWR� VHULDO� VtQFURQR� SXHGH� VHU� FRQILJXUDGR� GH� GRV� IRUPDV�FRPR� LQWHUIDVH� SHULIpULFD� VHULDO� GH� � OtQHDV� �63,�� \� FRPR� EXV� GH� FLUFXLWR� ,QWHU�,QWHJUDGR�GH�GRV� OtQHDV��,�&���(O�86$57�HV�WDPELpQ�FRQRFLGR�FRPR�OD� LQWHUIDVH�GHOSXHUWR�GH�FRPXQLFDFLyQ�VHULDO�R�6&,��8Q�SXHUWR�SDUDOHOR�HVFODYR�HVWi�SURYLVWR�GHQWURGH� LQWHJUDGR�� 7DPELpQ� �� FDQDOHV� GHO� FRQYHUWLGRU� GH� DQDOyJLFR� �� GLJLWDO� GH� DOWDYHORFLGDG�GH���ELWV��/D�UHVROXFLyQ�GH���ELWV�HV�LGHDO�SDUD�DSOLFDFLRQHV�TXH�UHTXLHUHQXQD�LQWHUIDVH�DQiORJD�GH�EDMR�FRVWR�(Q�OD�ILJXUD�����VH�PXHVWUD�OD�FRQILJXUDFLyQ�GHSLQHV�GHO�3,&��&��$�GRQGH�VH�PXHVWUD�FDGD�SLQ�D�TXH�VHxDO� FRUUHVSRQGH�\�HQ� ODILJXUD�����VH�PXHVWUD�HO�GLDJUDPD�GH�EORTXHV�GHO�3,&��&��$��HVWH�SDUD� WHQHU�XQDLGHD�GHO� IXQFLRQDPLHQWR�GHO�PLVPR�\�YHU�FRPR�VH�GD�HO� IOXMR�GH� LQIRUPDFLyQ�GHQWURGHO�FKLS�

)LJXUD������&RQILJXUDFLyQ�GH�SLQHV�GHO�3,&��&��$
$GREH�3KRWR�6KRS
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)LJXUD������'LDJUDPD�GH�EORTXHV�GHO�3,&��&��$
$GREH�3KRWR�6KRS
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�� 'HVFULSFLyQ�GHO�6RIWZDUH�8WLOL]DGR
3DUD� HO� VRIWZDUH� XWLOL]DGR� VH� LQGLFDUi� FXDO� IXH� HO� HOHJLGR� SDUD� FDGD� WDUHDUHDOL]DGD�
(Q�OD�HGLFLyQ�GHO�LQIRUPH�ILQDO�\�OD�SUHVHQWDFLyQ�GHO�DQWHSUR\HFWR�VH�XWLOL]y�HO�:RUG�����GH�0LFURVRIW�
/D�HGLFLyQ�GH� ODV� LPiJHQHV�VH� UHDOL]y�HQ�HO�$GREH�3KRWR�6KRS�� YHUVLyQ� ���� GH$GREH��2WUDV�LPiJHQHV�IXHURQ�FUHDGDV�HQ�HO�SURJUDPD�9LVLR�7HFKQLFDO�����SOXV�
(O�GLDJUDPD�HOpFWULFR�GHO�FLUFXLWR�IXH�KHFKR�FRQ�HO�SURJUDPD�GH�2UFDG
3DUD�OD�SURJUDPDFLyQ�GHO�3,&��&��$�VH�XWLOL]D�HO�VRIWZDUH�SURYLVWR�SRU�PLFURFKLS�03/$%�����
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�� $QiOLVLV�\�5HVXOWDGRV
����([SOLFDFLyQ�GHO�GLVHxR
(Q�HVWH�DSDUWDGR�VH�H[SOLFD�GHWDOODGDPHQWH�FRPR�HVWD�FRPSXHVWR�HO�GLVHxy�GHOSUR\HFWR�\�VH�H[SOLFD�HO�FRPSRUWDPLHQWR�GH�FDGD�FRPSRQHQWHV�SHUR�\D�FRPR�SDUWHGH�XQD�VROXFLyQ�LQWHJUDO�
+DFHPRV�QXHYDPHQWH� UHIHUHQFLD�D� OD� ILJXUD�����GRQGH�VH�SUHVHQWD�HO�GLDJUDPDGH� EORTXHV� GHO� VLVWHPD� LPSOHPHQWDGR�� 3ULPHUDPHQWH� WHQHPRV� HO� DGDSWDGRU� TXHFRQHFWDUi�HO� FRQHFWRU�3RVL'RF�FRQ� OD� WDUMHWD�GH�FRQWURO�� OD�HQWUDGD� LQPHGLDWD�GH� ODWDUMHWD�VH�GD�HQ�ORV�DPSOLILFDGRUHV�GH�LQVWUXPHQWDFLyQ�D�ILQ�GH�DLVODU�ODV�WHQVLRQHV�GHOFDMHUR� GH� ORV� YROWDMHV� PDQHMDGRV� HQ� OD� WDUMHWD�� SDUD� HVWH� HIHFWR� VH� XWLOL]y� HODPSOLILFDGRU� $'����� GH� HQWUDGD� VH�PDQHMDQ� HQWUH� ORV� �� YROWLRV� \� ORV� ��� YROWLRV�� ODWHQVLyQ� GH� ±��� YROWLRV� VH� SDVD� D� WUDYpV� GH� XQ LQYHUVRU� SDUD� DVt� PDQHMDU� VRORWHQVLRQHV�SRVLWLYDV��/DV�WHQVLRQHV�GH�� D����YROWLRV�VHUiQ�UHJXODGDV�GH���D���YROWLRVSRU�PHGLR�GH�GLYLVRUHV�GH�WHQVLyQ�GRQGH�OD�UHODFLyQ�HQWUH�HO�YROWDMH�GH�HQWUDGD�\�HO�GHVDOLGD�VHUi�FRQVWDQWH��HQ�OD�WDEOD�����VH�PXHVWUDQ�ODV�WHQVLRQHV�HTXLYDOHQWHV�SDUD�SLQGHO�FRQHFWRU�3RVL'RF�

7DEOD������(TXLYDOHQFLD�GH�WHQVLRQHV�GHO� FRQHFWRU�3RVL'RF�\�ODV�HQWUDGDV�DO�FLUFXLWR
9ROWDMH�GH�HQWUDGD��9ROWLRV� 9ROWDMH�GH�VDOLGD��9ROWLRV�

�� �
�� �
� �����
� �

/D� UHODFLyQ� TXH� VH� WRPy� IXH�GH� ��� HVWR� SRU� VHU� XQ� YDORU� TXH� JHQHUDED� YDORUHVHQWHURV�SDUD�OD�PD\RUtD�GH�ORV�FDVRV��DGHPiV�GH�GDU�XQ�YDORU�Pi[LPR�GH���YROWLRV



��

SDUD�HO�FDVR�Pi[LPR�����9��GDQGR�XQ�PDUJHQ�GH�PHGLFLyQ�GH����YROWLRV�DO�PRPHQWRGH�UHDOL]DU� OD�PHGLFLyQ��HVWR� OH�GD�DO�FLUFXLWR� OD�SRVLELOLGDG�GH�PHGLU�DFHUWDGDPHQWHKDVWD����YROWLRV�VL�HVWH�IXHVH�QHFHVDULR�
8QD�YH]�TXH�ORV�GDWRV�\D�KDQ�VLGR�SUHSDUDGRV�\�DLVODGRV��HVWRV�SDVDQ�DO�VLVWHPDGH�DGTXLVLFLyQ�GH�GDWRV��SDUD�WDO�HIHFWR�VH�XWLOL]y�HO�FKLS�$'�����

&DGD�$'�����SRVHH���HQWUDGDV�DQDOyJLFDV��ODV�VHxDOHV�D�DQDOL]DU�VRQ�����SRU�OR�TXHVH�RFXSDQ�GRV�VLVWHPDV�GH�DGTXLVLFLyQ�GH�GDWRV��GHMDQGR�GRV�HQWUDGDV� OLEUHV�SDUDIXWXUDV� DFWXDOL]DFLRQHV� GHO� PLVPR��� &DGD� VHxDO� HV� SDVDGD� DO� SXHUWR� VHULDO� GHFRPXQLFDFLyQ�\� HVWH�HV� GLULJLGR� DO�PLFURFRQWURODGRU�3,&��&��$�� HO� FXDO� JXDUGD� HQPHPRULD�ORV�GDWRV�TXH�ODV�OOHJDGR�\�DVt�SRGHU�VHU�YLVWRV�SRU�HO�FOLHQWH�SRU�PHGLR�GHOD�SURJUDPDFLyQ�HQ�HO�/&'�
������ 0RQWDMH�(OHFWUyQLFR

(VWH� DSDUWDGR� HV� FRORFDGR� FRQ� HO� ILQ� GH� H[SOLFDU� FRPR� VH� LQWHUFRQHFWDURQItVLFDPHQWH� ORV� GLVWLQWRV� GLVSRVLWLYRV� \� FXDO� HV� OD� IXQFLyQ� GH� FDGD� XQD� GH� ODVFRQH[LRQHV�
(Q�OD�ILJXUD�����VH�PXHVWUD�XQ�GLDJUDPD�GH�ORV�SLQHV�GH�DQiOLVLV�\�HQ�HO�RUGHQ�HQTXH�VH�HQFXHQWUDQ�HQ�HO�FRQHFWRU�
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)LJXUD������'LDJUDPD�GH�ORV�SLQHV�GH�DQiOLVLV2UFDG
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7RGDV�ODV�WHQVLRQHV�TXH�VH�HVWiQ�PDQHMDQGR�VRQ�SRVLWLYDV�D�H[FHSFLyQ�GH�ORV±����YROWLRV��SDUD�HVWH�HIHFWR�FRORFDPRV�XQ�LQYHUVRU�D�OD�VDOLGD�FRPR�VH�PXHVWUD�HQOD�ILJXUD�����GH�HVWD�WHQVLyQ�\�HVWH�D�VX�YH]�OR�FRQHFWDPRV�DO�EORTXH�GH�HTXLYDOHQFLDGH�YROWDMHV�
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)LJXUD������,QYHUVRU�FRORFDGR�SDUD�OD�WHQVLyQ�GH�±���9
&RPR�\D�VH�KD�PHQFLRQDGR� ORV�YROWDMHV�GH�HQWUDGD�GH� OD� WDUMHWD�VH�HQFXHQWUDQHQWUH� ORV� ±��� YROWLRV� \� ORV� ��� YROWLRV�� HVWRV� SDVDQ� SRU� EORTXH� GH� HTXLYDOHQFLD� GHWHQVLRQHV��HVWH�HV�GLVHxDGR�SRU�PHGLR�GH�XQ�GLYLVRU�GH� WHQVLyQ��(Q� OD�ILJXUD�����VHPXHVWUD�HO�GLYLVRU�GH� WHQVLyQ�XWLOL]DGR�� GRQGH�5��HV� LJXDO� D���.: \�5��HV� LJXDO� D�.:�� GRQGH� OD� UHODFLyQ� GH� YROWDMH� HV� LJXDO� D� ��� (VWR� HV�� SDUD� XQD� HQWUDGD� GH� ��YROWLRV��HQ�5��KD\����YROWLRV�\�HQ�5����YROWLRV�
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5����N

5���N

,B7LHUUD7LHUUD

)LJXUD������'LYLVRU�GH�7HQVLyQ��XWLOL]DGR�FRPR�EORTXH�GH�HTXLYDOHQFLD�GH�YROWDMHV
<D� TXH� VH� WLHQHQ� ��� YROWDMHV� GH� DQiOLVLV� VH� HPSOHDQ� �� FRQYHUWLGRUHV� $�'�� ORVSLQHV�GH�HQWUDGD�GHO�$'�����VH�GHWDOODQ� FRQ�HO� SUHILMR�9LQ�VHJXLGR�GHO� Q~PHUR�GHHQWUDGD�GHVGH�9LQ�� KDVWD�9LQ��� D� HVWRV� �� SLQHV� YDQ� ORV� SULPHURV� �� VDOLGDV� GH� ORVDPSOLILFDGRUHV�GH�LQVWUXPHQWDFLyQ��ODV�UHVWDQWHV���VDOLGDV�GH�ODV����WRWDOHV�YDQ�D�XQVHJXQGR�$'������GRQGH�VH�WRPDQ�GHVGH�OD�HQWUDGD�9LQ��KDVWD�9LQ���$�FRQWLQXDFLyQVH� SUHVHQWDQ� OD� GHVFULSFLyQ� GH� DOJXQRV� SLQHV� XWLOL]DGRV� \� HO� HVWDGR� HQ� HO� TXH� VHHQFXHQWUD�FDGD�XQR�\�HO�SRUTXp��/RV�GHPiV�SLQHV�VHUiQ� WUDWDGRV�PiV�DGHODQWH�\DTXH� VRQ� FRQWURODGRV� SRU� HO� PLFURFRQWURODGRU� \� SRU� OR� WDQWR� KDUHPRV� UHIHUHQFLDFXDQGR�KDEOHPRV�GH�HVWH�

$*1'� (VWH�SLQ�VH�FRQHFWD�D�OD�WLHUUD�GHO�DPSOLILFDGRU�GH�LQVWUXPHQWDFLyQ�SDUDWRPDUOR�FRPR�UHIHUHQFLD�DO�PRPHQWR�GH�UHDOL]DU�OD�FRQYHUVLyQ�
602'( (VWH� SLQ� HV� FRQHFWDGR� D� 9FF� SXHV� HQ� HVWH� HVWDGR� SHUPLWH� XWLOL]DU� XQUHORM� H[WHUQR�� DGHPiV� GH� VHU� HO� PRGR� PiV� UHFRPHQGDEOH� SDUD� WUDEDMDU� FRQPLFURFRQWURODGRUHV�
'*1' (VWD�WLHUUD�KDFH�UHIHUHQFLD�D�OD�SDUWH�GLJLWDO�GHO�FLUFXLWR�
08;�287�\�6+$�,1 (VWDV� GRV� SDWLOODV� VH� HQFXHQWUDQ� LQWHUFRQHFWDGDV� GDQGRXQD�DOWD�LPSHGDQFLD�GHO�DPSOLILFDGRU�WUDFN�KROG�
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(Q OD� ILJXUD�����VH�PXHVWUD�HO�GLDJUDPD�GH�FRQH[LRQHV�GHO�$'�����FRQ�VXVGLVWLQWDV��GRQGH�VH�PXHVWUD�PHMRU�OR�DQWHV�H[SOLFDGR�
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9FF 8��
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5() ��$*1'� 9,1� ��602'(� 9,1� ��'*1'� 9,1� ��&(;� 9,1� ��&2196� 9,1� ��&/.,1� 9,1� ��6&/.� 9,1� ��7)6� 9,1� ��5)6� $*1' ��'$7$287�� 6+$,1 ��'$7$,1�� 08;�287 ��9''��
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)LJXUD������'LDJUDPD�HOHFWUyQLFR�GH�ODV�FRQH[LRQHV�GHO�VLVWHPD�GH�DGTXLVLFLyQ�GH�GDWRV�$'����&RPR�VH�REVHUYD�HQ�OD�ILJXUD�����ODV�FRQH[LRQHV�GH�ORV�SLQHV��&21967��&/.,1�� 6&/.�� 7)6�� 5)6�� '$7$� 287� \� '$7$� ,1� VRQ� FRQ� FRQWURODGRV� SRU� HOPLFURFRQWURODGRU��HO�FXDO�VHUi�H[SOLFDGR�D�FRQWLQXDFLyQ�(Q�OD�ILJXUD�����VH�PXHVWUD�HO�GLDJUDPD�HOpFWULFR�GHO�PLFURFRQWURODGRU���&��$\�FRPR�VH�HQFXHQWUD�FRQHFWDGR�DO�VLVWHPD�GH�DGTXLVLFLyQ�GH�GDWRV�$'������$GHPiVGH�H[SOLFDU�FXDO�GH�WRGRV�ORV�SLQHV�IXHURQ�XWLOL]DGRV�\�SRUTXH�
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)LJXUD������'LDJUDPD�HOHFWUyQLFR�GH�ODV�FRQH[LRQHV�GHO�PLFURFRQWURODGRU���&��$(O�PLFURFRQWURODGRU� SRVHH�FLQFR�EORTXHV�SDUD� OD�DGTXLVLFLyQ�GH�GDWRV�� HVWDVVRQ�ODV�SDWLOODV�FRQ�ORV�SUHILMRV�5$��5%��5&��5'�\�5(�
<D� TXH� ODV� SDWLOODV� SXHGHQ� VHU� SURJUDPDGDV� SDUD� XQ� GHWHUPLQDGRFRPSRUWDPLHQWR�� HVWR� HV� FRPR� HQWUDGD� \�R� VDOLGD�� VH� KD� HVWDEOHFLGR� SDUD� HVWDFRQILJXUDFLyQ�OR�VLJXLHQWH�
3DUD�OD�DGTXLVLFLyQ�GH�GDWRV�VH�WRPDURQ�ODV�SDWLOODV�5'2�<�5'��SDUD�HO�SULPHU\� VHJXQGR� FRQYHUWLGRU�$'����� UHVSHFWLYDPHQWH�� HVWR�SRU� VHU� SXHUWRV� GH� HQWUDGD� �VDOLGD� TXH� SHUPLWHQ� HO� IOXMR� GH� GDWRV� GH� IRUPD� EL�GLUHFFLRQDO� \� HV� HO� PiVUHFRPHQGDEOH� SDUD� WUDEDMDUOR� GLUHFWDPHQWH� FRQ� HO� EXV� GH� FRPXQLFDFLyQ�� (VWiVSDWLOODV�HVWiQ�FRQHFWDGDV�D�ODV�VDOLGDV�GH�'$7$�287�GHO�FKLS�$'������HVWR�HV�HQ�HO���GH�FDGD�XQR�
/DV�SDWLOODV�5&���5&��\�5&��VH�HQFXHQWUDQ�FRQHFWDGDV�D�&21967��&/.�,1�\7)6�� /D� HOHFFLyQ� GH� ORV� SLQHV� 5&;� SDUD� PDQHMDU� HVWDV� VHxDOHV� GHO� VLVWHPD� GHDGTXLVLFLyQ�GH�GDWRV�HV�GHELGR�D�TXH�HVWDV�SDWLOODV�SXHGHQ�VHU�SURJUDPDGDV�FRPRFRQWDGRUHV�R�ELHQ�FRPR�RVFLODGRUHV�
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&21967�HV�OD�VHxDO�GH�LQLFLR�GH�FRQYHUVLyQ��&/.�,1�HV� OD�HQWUDGD�VHULDO�GHOUHORM�� TXH� SURYHH� HO� UHORM� SDUD� OD� VHFXHQFLD� GH� FRQYHUVLyQ� \� ILQDOPHQWH� 7)6� HV� HOSXOVR�GH�VLQFURQL]DFLyQ�GH�ORV�GLDJUDPDV�GH�GDWRV�WUDQVPLWLGRV�
(O�SLQ�GH�'$7$� ,1�VH�FRQHFWD�DO�3LQ�5'��� HVWH�SLQ�HV�GH�JUDQ� LPSRUWDQFLD�SXHV�HV�DTXt�GRQGH�VH�FDUJD�HO�UHJLVWUR�GH�FRQWURO�\�VH�KDFH�OD�VHOHFFLyQ�GH�OD�VHxDOGH�DQiOLVLV�HQ�HO�PXOWLSOH[RU�
������ 'LDJUDPD�GH�)OXMRV

(Q�HVWD�VHFFLyQ�VH�H[SRQH�HO�GLDJUDPD�GH�IOXMR�XWLOL]DGR�SDUD�OD�SURJUDPDFLyQ�GHOPLFURFRQWURODGRU�3,&��&��$�\�VX�H[SOLFDFLyQ�
(Q�OD�ILJXUD�����VH�PXHVWUD�HO�GLDJUDPD�GH�IOXMR�GH�ODV�SULQFLSDOHV�GHFLVLRQHVTXH�VH�GHEHQ�WRPDU�D�QLYHO�GH�VRIWZDUH�\�OD�VHFXHQFLD�TXH�HVWDV�OOHYDQ�
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(VWDGR�,QLFLDO���'HFODUDFLyQ�GHODV�YDULDEOHV

&DUJD�GHO�5HJLVWUR�GH�&RQWUROGHO�$'������7)6� ��
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7UDQVPLVLyQ�GH�'DWRV�DO0LFURFRQWURODGRU�HQ�ODV�VDOLGDV5'

,QWHUSUHWDFLyQ�GH�ORV�'DWRV

6DOLGD�GHO�9DORU�5HTXHULGR

,1,&,2�'(/(&785$"
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&21967� ��"
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)LJXUD������'LDJUDPD�GH�IOXMR�GHO�VRIWZDUH�XWLOL]DGR9LVLR�7HFKLFKDO
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&RPR� VH� REVHUYD� HQ� OD� ILJXUD� ����� SULPHUR� WHQHPRV�XQ� HVWDGR� LQLFLDO� GRQGH� VHGHILQHQ� WRGDV� OD� YDULDEOH� GH� VLVWHPD�� \� VH� HVWDEOHFH� FXDOHV� SLQHV� WUDEDMDQ� FRPRVDOLGDV�\�FXDOHV�FRPR�HQWUDGDV�HQWUH�RWUDV�PiV�D�GHILQLU��6HJXLGR�GH�HVWR�VH�WRPD�HOGDWR�D�DQDOL]DU�SRU�PHGLR�GH�OD�FDUJD�GHO� UHJLVWUR�GH�FRQWURO��XQD�YH]�TXH�HO�GDWR�DVLGR�VHOHFFLRQDGR�VH�GD�OD�RUGHQ�GH�LQLFLR�GH�FRQYHUVLyQ�SDUD�TXH�HVWH�VHD�OOHYDGR�DFDER��<D�TXH�ODV�RSHUDFLRQHV�TXH�LQWHUYLHQHQ�HQ�OD�FRQYHUVLyQ�\�RWURV�PRYLPLHQWRVLQWHUQRV�HQ�HO�VLVWHPD�GH�DGTXLVLFLyQ�GH�GDWRV�\�GHQWUR�GHO�PLFURSURFHVDGRU�\�LQVHUWDXQ�GHOD\� R� XQ� UHWDUGDPLHQWR�SDUD� GDU� WLHPSR�TXH�HO� WRWDO� GH� ODV� RSHUDFLRQHV� VHDQUHDOL]DGDV� VDWLVIDFWRULDPHQWH� \� DVt� SURVHJXLU� FRQ� OD� WUDVPLVLyQ� GH� GDWRV� KDFLD� HOPLFURSURFHVDGRU�� (VWH� D� VX� YH]� LQWHUSUHWD� ORV� GDWRV� \� ORV� FRQYLHUWH� HQ� IRUPDWRLQWHUSUHWDEOH�SDUD�OD�OHFWXUD�GHO�XVXDULR��8QD�YH]�TXH�\D�VH�KD�LQWHUSUHWDGR�HO�GDWR�\VH�KD�PRVWUDGR�HO�VLVWHPD�TXHGD�HQ�HVSHUD�KDVWD�YHU�VL�VH�GHVHD�VDEHU�XQD�QXHYDPHGLFLyQ��<�HQWRQFHV�YROYHPRV�QXHYDPHQWH�DO� LQLFLR�GH�FRQYHUVLyQ�GHO�QXHYR�GDWRSDUD�LQLFLDU�HO�FLFOR�
����$OFDQFHV�\�OLPLWDFLRQHV
/DV� OLPLWDFLRQHV� TXH� VH� HQFRQWUDURQ� LQLFLDOPHQWH� IXHURQ� OD� DGTXLVLFLyQ� GH� ORVGLVWLQWRV� FRPSRQHQWHV� SXHV� OD�PD\RUtD� GH� HVWRV� VROR� VH� FRQVLJXHQ� HQ� HO� H[WHULRU�HVWRV� UHWUDVRV� KDFHQ� TXH� ORV� REMHWLYRV� VHDQ� SRVWHUJDGRV� HQ� FRPSDUDFLyQ� FRQ� HOFURQRJUDPD�SURSXHVWR�\� VX� YH]� FRPSOLFDU� OD� H[LWRVD� UHVROXFLyQ�GHO� SUR\HFWR�� HQ� ORTXH�UHVSHFWD�D�HVWH�SUR\HFWR�VH�WXYR�TXH�VXSULPLU� OD�VDOLGD�GH� ORV�GDWRV�D�XQ�/&'�SRU�OR�TXH�ORV�GDWRV�VRQ�OHtGRV�D�OD�VDOLGD�GHO�PLFURFRQWURODGRU�
(Q� XQ� LQLFLR� HO� GLVHxR� VH� HQFRQWUDED� PiV� VHJPHQWDGR� GRQGH� VH� XWLOL]DED� XQPXOWLSOH[RU� \� XQ� FRQYHUWLGRU� DQDOyJLFR� GLJLWDO� SRU� VHSDUDGR�� DGHPiV� GH� XWLOL]DU� XQPLFURFRQWURODGRU�,QWHO������FRQ�HO�ILQ�GH�SURJUDPDU�HO�\�PLFURFRQWURODGRU�HQ�OHQJXDMHGH�&�\�DVt�WHQHU�XQD�KHUUDPLHQWD�PiV�GH�GLVHxR�FRPR�OR�HV�HVWH�OHQJXDMH��SHUR�ODVOLPLWDQWHV�GH�WLHPSR�VH�KL]R�TXH�VH�VHOHFFLRQDUD�HO�PLFURFRQWURODGRU�3,&��&��$�GH



��

OD�HPSUHVD�0LFURFKLS��TXH�WDPELpQ�HV�XQ�EXHQ�PLFURFRQWURODGRU�SHUR�FRQ�OD�YHQWDMDTXH�\D�H[LVWtD�OD�H[SHULHQFLD�HQ�HO�PDQHMR�\�OD�SURJUDPDFLyQ�GHO�PLVPR�
(Q� OR� TXH� DO� GLVHxR� VH� UHILHUH� ORV� SULQFLSDOHV� SUREOHPDV� IXHURQ� ODV� FRUULHQWHVSDUiVLWDV�SRU�OR�TXH�SURFHGLy�D�OD�FRORFDFLyQ�GH�FDSDFLWRUHV�SDUD�TXH�OD�VDOLGD�IXHUDPiV�HVWDEOH��SRU�OR�GHPiV�HO�GLVHxR�QR�FDXVy�PD\RUHV�FRPSOLFDFLRQHV��OD�SDUWH�TXHPiV�OOHYy�WUDEDMR�IXH�OD�GH�OD�SURJUDPDFLyQ��SXHV�OD�GHWHFFLyQ�GH�ODV�IDOODV�VH�YXHOYHEDVWDQWH�GLItFLO� VL�QR�VH�VLJXH�XQ�SURJUDPD�GH�GLVHxR� IRUPDO�SDUD� OD�SURJUDPDFLyQ�SHUR�Vt�VH� ORJUR�SRU� OR�PHQRV�TXH�HO�SUR\HFWR� UHDOLFH� ODV� IXQFLRQHV�EiVLFDV�SDUD�HOFXDO�IXH�GLVHxDGR�
$O� SUR\HFWR� WRGDYtD� OH� KDFH� IDOWD� PiV� WUDEDMR� SDUD� SRGHU� VHU� XWLOL]DGR� FRPRKHUUDPLHQWD�GH�WUDEDMR�FRQ�ORV�FDMHURV�DXWRPiWLFRV�SHUR�\D�HV�X�SULPHU�SDVR�SDUD�HOGLVHxR�GH�SURSLDV�KHUUDPLHQWDV��HO�VRIWZDUH�GHEH�VHU�PiV�GHSXUDGR�\�HO�PRQWDMH�HQXQD� SODFD� LPSUHVD� GHEH� OOHYDUVH� D� FDER�� HQWUH� ORV� LQWHUHVHV� GH� OD� HPSUHVD� HOSUR\HFWR�WLHQH�XQD�SDUWH�LPSRUWDQWH�SHUR�QR�SULPRUGLDO�DVt�TXH�TXHGD�D�OD�H[SHFWDWLYDGH�OD�PLVPD�OD�FRQWLQXDFLyQ�GH�OD�PLVPD�SDUD�LQWHUpV�SURSLR�



��

�� &RQFOXVLRQHV
x /RV�FDMHURV�DXWRPiWLFRV�VRQ�XQD�FRPSXWDGRUD�FRQ�GLVWLQWRV�SHULIpULFRV� WDOHVFRPR� XQD� OHFWRUD� GH� WDUMHWDV�� XQ� PyGXOR� GH� GLVSHQVDFLyQ�� XQ� PyGXOR� GHGHSyVLWRV��XQD�LPSUHVRUD��WHFODGRV�\�XQ�PRQLWRU�
x /RV� GLVWLQWRV� SHULIpULFRV� VRQ� WRGR� FRQHFWDGRV� SRU� XQ� FDEOH� OODPDGR�([SUHVV%XV�\�HVWH�FDEOH�HV�FRQHFWDGR�DO�SHULIpULFR�SRU�PHGLR�GH�XQ�FRQHFWRU�OODPDGR3RVL'RF�
x /D�PHMRU�IRUPD�GH�PHGLU�ORV�YROWDMHV�GHO�3RVL'RF�HV�SRU�PHGLR�GH�XQ�VLVWHPDFRQWURODGRU�PXOWLSOH[DGR�
x (Q� OD�HOHFFLyQ�GH�FRPSRQHQWHV�HOHFWUyQLFRV�SDUD�HO�GLVHxR�VH�GHEHQ�EXVFDUFRPSRQHQWHV� TXH� WHQJDQ� ODV� PD\RUHV� IXQFLRQHV� SRVLEOHV� LQWHJUDGDV� GHQWURGHO� PLVPR� D� ILQ� GH� PLQLPL]DU� ODV� FRQH[LRQHV� ItVLFDV� TXH� PHWHQ� UXLGR� DOVLVWHPD�
x 3DUD�OD�HODERUDFLyQ�GH�ORV�FLUFXLWRV�HOpFWULFRV�HO�SURJUDPD�TXH�RIUHFH�PD\RUHVKHUUDPLHQWDV�GH�GLVHxR�HV�HO�2UFDG�
x (O�PLFURFRQWURODGRU�3,&��&���$�GH�PLFURFKLS�HV�XQ�GLVSRVLWLYR�FRQ�PXFKDVKHUUDPLHQWDV� \� PX\� IOH[LEOH� SDUD� GLVHxDU� GHELGR� D� VXV� VDOLGDV� GH�P~OWLSOHVIXQFLRQHV�
x 3DUD� HO� GLVHxR� GH� FLUFXLWRV� HOHFWUyQLFRV�� OD� LPSOHPHQWDFLyQ� GH� FLUFXLWRVVHJXULGDG�WDOHV�FRPR�DLVODPLHQWRV�GH�WLHUUD�VRQ�HVHQFLDOHV�FXDQGR�GH�WUDWD�GHHTXLSRV�GH�PHGLFLyQ�FRVWRVRV�
x /RV�DPSOLILFDGRUHV�GH� LQVWUXPHQWDFLyQ�DtVODQ� ODV� UHIHUHQFLDV�GH�FDGD�FLUFXLWRFRQHFWDGR� D� pO� \� OD� SRODULGDG� GH� OD� VHxDO� GH� VDOLGD� GHO� GLVSRVLWLYR� HV� � GHOPLVPR�HVWDGR�TXH�HO�GH�OD�HQWUDGD�



��

x 3DUD�,QYHUWLU�XQD�VHxDO�FRQ�DPSOLILFDGRUHV�GH�LQVWUXPHQWDFLyQ�HV�QHFHVDULR�ODXWLOL]DFLyQ�GH�XQD�LQYHUVRU�HQ�OD�HQWUDGD�GHO�GLVSRVLWLYR�
x (O�PDQHMR� GH� ORV� 'DWRV� HQ� XQ�PLFURFRQWURODGRU� 3,&��&��$� HV� DFRQVHMDEOHPDQHMDUORV� HQ� ODV� OtQHDV� GH� GDWRV� 5'� SDUD� DSURYHFKDU� ODV� IXQFLRQHV� �WDOHVFRPR� ORV� FRQWDGRUHV�R� WHPSRUL]DGRUHV��GH� ODV� GHPiV� OtQHDV�GH�GDWRV� FRPR5$��5%��5&�\�5(�
x /D� FRQYHUVLyQ� HQ� XQ� VLVWHPD� GH� DGTXLVLFLyQ� GH� GDWRV� $'����� SXHGHUHDOL]DUVH�SRU�KDUGZDUH�FRQ�OD�SDWLOOD�&21967�R�SRU�PHGLR�GHO�VRIWZDUH�HQ�HOUHJLVWUR�GH�FRQWURO�HQ�HO�ELW�GHQRPLQDGR�&219



��

5HFRPHQGDFLRQHV
(Q�OD�HODERUDFLyQ�GH�SUR\HFWRV� ORV�REMHWLYRV�GHEHQ�VHU�SODQWHDGRV�GHQWUR�GHXQ�FURQRJUDPD�TXH�SUHYHD�FXDOTXLHU�PDOD�VLWXDFLyQ�R�FRQWUDWLHPSRV�
'HQWUR�GHO�GLVHxR�GH�XQ�FLUFXLWR�HOHFWUyQLFR�SXHGHQ�H[LVWLU�P~OWLSOHV�VROXFLRQHVGRQGH�WRGDV�SDUH]FDQ�IDFWLEOHV�\�PX\�LQJHQLRVDV��SHUR�OD�EDVH�GH�XQ�EXHQ�GLVHxR�HVOD�UHFRSLODFLyQ�GH�LQIRUPDFLyQ��VH�GHEHQ�FRQVLGHUDU�ORV�FRPSRQHQWHV�TXH�VH�WLHQH�DOD� PDQR� SDUD� HVWDU� FRQVFLHQWH� TXH� QR� VRQ� ORV� ~QLFRV� FRPSRQHQWHV� GHQWUR� GHOPHUFDGR��(Q� OD� LQYHVWLJDFLyQ� VH�GHEH� LU�PiV� DOOi� GH� OR� HVWLPDGR�SXHV� VH� OOHJDQ� DHQFRQWUDU� VROXFLRQHV� WDQ� ySWLPDV� TXH� XQR� QR� VH� KXELHUD� LPDJLQDGR� GH� QR� KDEHUUHDOL]DGR�OD�LQYHVWLJDFLyQ�
/D� LQWHJUDFLyQ�GH� ORV�FRPSRQHQWHV�HV� OD�PHMRU�VROXFLyQ�HQ� OD�HOHFFLyQ�GH�XQFRPSRQHQWH��SRU�HMHPSOR�HO� VLVWHPD�GH�DGTXLVLFLyQ�GH�GDWRV�$'�����SRVHH�YDULDVIXQFLRQHV�LQWHJUDGDV�FRPR�XQD�HQWUDGD�PXOWLSOH[DGD��XQ�FRQYHUWLGRU�GH�DQDOyJLFR�DGLJLWDO� \� XQ� UHWHQHGRU� GH� VHxDOHV� FRPR� FRPSOHPHQWR� GH� OD� FRQYHUVLyQ�� HVWDLQWHJUDFLyQ� OH�GD�PiV�YHORFLGDG�DO� VLVWHPD�SDUD� UHDOL]DU� ORV�GLVWLQWR�SURFHGLPLHQWRVTXH�VL�ORV�GLVSRVLWLYRV�KXELHUDQ�VLGR�HOHJLGRV�SRU�VHSDUDGR��DGHPiV�GHO�WUDEDMR�H[WUDSDUD� LQWHUFRQHFWDU� HVWRV� FRPSRQHQWHV�� \� FRPR� VL� HVWR� QR� IXHUD� VXILFLHQWH�DXPHQWDUtD�OD�VXVFHSWLELOLGDG�DO�UXLGR�GHQWUR�GHO�FLUFXLWR�
(Q� OD�DFWXDOLGDG� OD�PHMRU�KHUUDPLHQWD�GH�GLVHxR�VH�HQFXHQWUD�HQ�HO� ,QWHUQHW�SXHV� OR� TXH� VLJXH�HV� OD� IDFLOLGDG� GHO� ,QJHQLHUR� SDUD� XQLU� WRGRV� ORV� FRPSRQHQWHV� \UHDOL]DU� XQD� DUPRQtD� IXQFLRQDO� HQWUH� WRGRV� ORV� GLVSRVLWLYRV�� \� HQ� XQ� PXQGR� WDQFRPSHWLWLYR� ODV� PHMRUHV� VROXFLRQHV� VRQ� D� YHFHV� ODV� PiV� VHQFLOODV� \� ODV� PiVLQWHJUDGDV�
(O�PLFURFRQWURODGRU�3,&��&��$�HV�XQD�EXHQD�HOHFFLyQ�FXDQGR�VH�QHFHVLWDUiGH�XQ�PLFURSURFHVDGRU�HQ�XQ�GLVHxR�� SULPHUR� OD� IDFLOLGDG�GH� FRQVHJXLU� HO� VRIWZDUHSDUD�SURJUDPDUOR�\�ODV�KRMDV�GH�GDWRV�WpFQLFDV��WRGR�HVWR�GHQWUR�GHO�,QWHUQHW��DGHPiV
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GH� HVWDU� FRQVWUXLGR� FRQ� WHFQRORJtD� &026� TXH� GD� PD\RU� YHORFLGDG� HQ� WRGDV� VXVRSHUDFLRQHV� HQ� FRPSDUDFLyQ� FRQ� RWUDV� WHFQRORJtDV�� 3DUD� HO� PDQHMR� GH� GDWRV� HVEDVWDQWH� IOH[LEOH�SXHV�SRVHH�P~OWLSOHV�HQWUDGDV�FRQ�GLYHUVDV� IXQFLRQHV��DVt�TXH�QRVH�GHSHQGHQ�GH�VROR�XQDV�SDUD�UHDOL]DU�ODV�FRQH[LRQHV�
/D� LQJHQLHUtD� HOHFWUyQLFD� HV� HO� PDQHMR� GH� OD� LQIRUPDFLyQ� D� WUDYpV� GH� ODHOHFWUyQLFD�DVt�TXH�GHEH�UHFRUGDUVH�HQ�WRGR�SUR\HFWR�SXQWRV�LPSRUWDQWHV�D�SDUWH�GHOPLVPR�GLVHxR��SULPHUR�OD�XWLOL]DFLyQ�GH�VLVWHPDV�GH�VHJXULGDG�SDUD�QR�GDxDU�OR�TXHVH� HVWi� DQDOL]DQGR� \� HQ� VHJXQGR� XQ� PDQHMR� PX\� VHQFLOOR� HQ� OD� VDOLGD� GH� ODLQIRUPDFLyQ�SDUD�TXH�HO�XVXDULR�WHQJD�VLPSOH�DFFHVR�D�OD�LQIRUPDFLyQ�
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%LEOLRJUDItD
x KWWS���ZZZ�DQDORJ�FRP
x KWWS���ZZZ�PLFURFKLS�FRP
x ,QWHU%ROG�� &DEOLQJ� 5HSDLU� 0DQXDO� ILU� L[� 6HULHV� )URQW�ORDG� 7HUPLQDOV�,QWHU%ROG��(VWDGRV�8QLGRV������
x ,QWHU%ROG�� &RQVXPHU� 3ULQWHU� 2Q�6LWH� 6HUYLFH� 0DQXDO� ,QWHU%ROG�� (VWDGRV8QLGRV������
x ,QWHU%ROG�� 'HSRVLWRU� 2Q�6LWH� 6HUYLFH� 0DQXDO� ,QWHU%ROG�� (VWDGRV� 8QLGRV�����
x ,QWHU%ROG�� 0XOWL� 0HGLD� 'LVSHQVHU� 2Q�6LWH� 6HUYLFH� 0DQXDO� ,QWHU%ROG�(VWDGRV�8QLGRV������
x ,QWHU%ROG�� 3RZHU� 'LVWULEXWLRQ� 2Q�6LWH� 6HUYLFH� 0DQXDO� ,QWHU%ROG�� (VWDGRV8QLGRV������
x ,QWHU%ROG��3RZHU�6XSSO\�5HSDLU�0DQXDO� ,QWHU%ROG��(VWDGRV�8QLGRV������
x ,QWHU%ROG��6PDUW�&DUG�5HDGHU�2Q�6LWH� 6HUYLFH�0DQXDO� ,QWHU%ROG�� (VWDGRV8QLGRV������
x 0LFURFKLS��(PEHGGHG�&RQWURO�+DQGERRN� 9ROXPHQ����(VWDGRV�8QLGRV������
x 5REHUW�)��&RXJKOLQ��$PSOLILFDGRUHV�2SHUDFLRQDOHV�\�&LUFXLWRV� ,QWHJUDGRV/LQHDOHV� &XDUWD�HGLFLyQ��3UHQWLFH�+DOO��0p[LFR�������
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$SpQGLFHV�\�DQH[RV
(O�3RVL'RF�HV�HO�FRQHFWRU�HVWiQGDU�SDUD�ORV�GLVWLQWRV�SHULIpULFRV��WDOHV�FRPR�ODOHFWRUD� GH� WDUMHWDV� �&DUG� 5HDGHU��� HO� PyGXOR� GH� GHSyVLWRV� \� OD� LPSUHVRUD� GHVGHGRQGH�VH� FRPXQLFD� OD�3&�GHQWUR�GHO� FDMHUR� FRQ� HOORV�D� H[FHSFLyQ�GH� OD� WDUMHWD� GHGLVSHQVDFLyQ�TXH�SRVHH�XQ�FRQHFWRU�OLQHDO��TXH�VHUi�YLVWR�PiV�DGHODQWH�
/DV� FRQH[LRQHV� �SDUD� FDGD�SHULIpULFR� VRQ�GLIHUHQWHV�� HVWRV�HV�� ODV� OtQHDV� GHWHQVLyQ�R�LQIRUPDFLyQ�TXH�OOHJDQ�D�XQ�SHULIpULFR�VRQ�GLIHUHQWHV�SDUD�FDGD�XQR��SRU�ORTXH�D�FRQWLQXDFLyQ�VH�PHQFLRQDQ�FXDOHV�OtQHDV�HVWiQ�SUHVHQWHV�HQ�FDGD�GLVSRVLWLYR�DVt�FRPR�FXDOHV�VRQ�XWLOL]DGDV�
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/(&725$��&DUG�5HDGHU�
(Q� OD� ILJXUD� $��� VH� PXHVWUD� OD� OHFWRUD� GH� XQ� FDMHUR� DXWRPiWLFR� GH� OD� PDUFD'LHEROG�\�HQ�OD�SDUWH�LQIHULRU�VH�PXHVWUD�HO�FRQHFWRU�3RVL'RF�

)LJXUD�$����/HFWRUD�GH�XQ�FDMHUR�DXWRPiWLFR�GH�OD�PDUFD�'LHEROG
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'HSyVLWR
(Q�OD�ILJXUD�$���VH�PXHVWUD�HO�3RVL'RF�HQ�HO�PyGXOR�GH�GHSyVLWRV

)LJXUD�$����3XHUWR�GHO�PyGXOR�GH�GHSyVLWR�GH�XQ�FDMHUR�DXWRPiWLFR�GH�OD�PDUFD�'LHEROG

&RPR�VH�DQDOL]y�HQ�HO� LQIRUPH�HO�PyGXOR�GH�GHSyVLWR�HV�HO�SHULIpULFR�DO�TXHOOHJDQ�WRGDV�ODV�VHxDOHV�SULPRUGLDOHV�SDUD�FRQHFWDU�FXDOTXLHU�GLVSRVLWLYR��HVWR�HV�TXHHQ� HVWH� FRQHFWRU� VH� SXHGH� FRORFDU� FXDOTXLHUD� GH� ORV� SHULIpULFRV� FRQ� FRQHFWRU3RVL'RF�\�HVWD� IXQFLRQDULD�QRUPDOPHQWH��SRU� OR�TXH�SDUD�HIHFWRV�GH�DQiOLVLV� �HV�HOSXQWR�LGHDO�SDUD�PRQLWRUHDU�ODV�VHxDOHV�\�ODV�WHQVLRQHV�GHVHDGDV�
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,PSUHVRUD
/D� LPSUHVRUD�HV�RWUR� GLVSRVLWLYR� TXH� SRVHH�XQ�3RVL'RF�� HQ� OD� ILJXUD�$��� VHPXHVWUD�OD�LPSUHVRUD�\�HQ�VX�SDUWH�LQIHULRU�VH�PXHVWUD�HVWH�FRQHFWRU�

)LJXUD�$����,PSUHVRUD�GH�XQ�FDMHUR�DXWRPiWLFR�GH�OD�PDUFD�'LHEROG
(O�PRGHOR� GHO� FDMHUR� GHWHUPLQD� OD� IRUPD� GH� OD� LPSUHVRUD�� HVWH� HQ� SDUWLFXODUWLHQH� HO� FRQHFWRU� HQ� XQD� EDVH� GH� SOiVWLFR� \� HO� FRQHFWRU� YD� GLUHFWR� D� XQD� WDUMHWDFRQWURODGRUD�$~Q VLHQGR�GLIHUHQWHV�PRGHORV�HO�FRQHFWRU�SRVHH�ODV�PLVPDV�OtQHDV�SDUD�FDGDFDMHUR��SRU�OR�TXH�HO�DQiOLVLV�GH�HVWH�PRGHOR�HQ�SDUWLFXODU�QR�DIHFWD�OD�REMHWLYLGDG�GHOHVWXGLR�
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'LVSHQVDFLyQ
&RPR�\D�VH�KD�PHQFLRQDGR�HQ�GLYHUVDV�RFDVLRQHV�HO�PyGXOR�GH�GLVSHQVDFLyQHV�HO�~QLFR�SHULIpULFR�TXH�QR�SRVHH�XQ�FRQHFWRU�WLSR�3RVL'RF�WUDGLFLRQDO�SHUR�D~Q�DVtVH�OH�OODPD�3RVL'RF�SRU�OD�IXQFLyQ�GH�FRQH[LyQ�TXH�FXPSOH��HO�FRQHFWRU�HV�GH�IRUPDOLQHDO�FRPR�VH�PXHVWUD�HQ�OD�ILJXUD�$���

)LJXUD�$����3XHUWR�GH�FRPXQLFDFLyQ�GHO�PyGXOR�GH�GLVSHQVDFLyQ�GH�XQ�FDMHUR�GH�OD�PDUFD�'LHEROG
$�FRQWLQXDFLyQ�HQ� OD�WDEOD�$���VH�PXHVWUD� OD�GLVWULEXFLyQ�GH� ODV� WHQVLRQHV�HQHVWH�FRQHFWRU�
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7DEOD����'LVWULEXFLyQ�GH�ODV�OtQHDV�GH�DOLPHQWDFLyQ�GHO�PyGXOR�GH�GLVSHQVDFLyQ
6HxDO���9ROWDMH 3LQ

7LHUUD �����
'DWR�$ �
'DWR�% �
5HVHW�$ �
5HVHW�% �
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7LHUUD�GH�����9'& ��


