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$*5$'(&,0,(1726��
• $ PLV� WXWRUHV� 5XEpQ� 5XL]� 6iQFKH]� SRU� HO� FRUDMH� FRQ� TXH� DVXPLy� HVWH� WUDEDMR� \� 2UWHOLR� 9HUD� =DUGLxDV� SRU� HO�

FRQRFLPLHQWR�DSRUWDGR�HQ�HVWH�GHFLVLYR�SHUtRGR��(VSHFLDOPHQWH�D�5XEpQ�PXFKDV�JUDFLDV���
• $ PLV�SDGUHV�$UDPLOGD�6DQWRV�+LMXHORV�\�3DEOR�0DUWtQH]�5RPHUR�SRU�VX�DSR\R�\�FDULxR�GHVPHGLGR��
• $ PL�KHUPDQR�)UDQN�SRU�VX�FRPSUHQVLyQ�\�VDFULILFLR��
• $ PL�HVSRVD�<DQHOD�SRU�VX�DPRU�\�FRPSUHQVLyQ��
• $ 'DOJLV�SRU�VX�JUDQ�DSR\R��
• $ PL�IDPLOLD�HQ�JHQHUDO�SHUR�PX\�HVSHFLDOPHQWH�SDUD�5DIDHOD��,YDQLD��,YyQ��'DLOLDQD��0DUGH\��0DQXHO�\�5RODQGR��
• $ $OLXVND���$OHQ�\�/HRPDULV�SRU�VX�VLQFHUD�DPLVWDG���
• $ PLV�DPLJRV�<RQ\��$UQDOGR��<XQLRU��/HDQGUR��.DPLO��/HRQDUGR��/HRYDQLV��'DLPp��$UtVWLGHV�\�(GHONLV��
• $ ORV�SURIHVRUHV�GHO�,QVWLWXWR�6XSHULRU�0LQHUR�0HWDO~UJLFR�GH�0RD�SRU�HO�FRQRFLPLHQWR�DSRUWDGR��
• $ PL�VREULQR�:LOGHU��JUDFLDV�SRU�H[LVWLU��
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II

'(',&$725,$��
¾ $ PLV�SDGUHV�$UDPLOGD�6DQWRV�+LMXHORV�\�3DEOR�0DUWtQH]�5RPHUR�SRU� VX� LQFRQGLFLRQDO�DSR\R�\�FRPSUHQVLyQ�HQ�

WRGR�PRPHQWR���
¾ $ PL�KHUPDQR�)UDQN�3HUGRPR�6DQWRV�SRU�VHU�HO�PHMRU�GHO�PXQGR��
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III

7XV�LGHDV�\�WXV�VHQWLPLHQWRV�FUHDQ�WX�YLGD���7RGR�OR�TXH�VRPRV�HV�HO�UHVXOWDGR�GH�OR�TXH�KHPRV�SHQVDGR���7RGR�OR�TXH�OD�PHQWH�GHO�KRPEUH�SXHGH�FRQFHELU�OR�SXHGH�FRQVHJXLU���
(O�VHFUHWR�
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5(680(1��
�
/D�HYDOXDFLyQ�GHO�FXHUSR���GHO�\DFLPLHQWR�/D�'HOWD��/'���FRQVWLWX\H�XQD�VLVWHPDWL]DFLyQ�GH�LQIRUPDFLyQ�JHROyJLFD�GH�JUDQ�
YDORU�SDUD�OD�H[SORWDFLyQ�GH�HVWH�\DFLPLHQWR�\�GH�RWUDV�iUHDV�FRQ�FDUDFWHUtVWLFDV�VLPLODUHV��(Q�HVWH�WUDEDMR�VH�WXYLHURQ�HQ�
FXHQWD�XQD�VHULH�GH�SDUiPHWURV�JHyORJR�±�LQGXVWULDOHV�ORV�FXDOHV�SHUPLWLHURQ�HYDOXDU�JHROyJLFDPHQWH�ORV�UHFXUVRV�GH�QtTXHO�
\ FREDOWR�FRQWHQLGRV�HQ�OD�OLPRQLWD�GH�EDODQFH�GHO�/'����OD�FRPSRVLFLyQ�TXtPLFD��FRQWHQLGRV�GH�1L��&R��)H��6L2���$O��&U��0J�
\ 0Q��YHORFLGDG�GH�VHGLPHQWDFLyQ�\��SRWHQFLD�GHO�FXHUSR�PLQHUDO��3RU�~OWLPR�VH�UHDOL]y�XQ�SURFHVDPLHQWR�HVWDGtVWLFR�SDUD�
HYDOXDU�HO�FRPSRUWDPLHQWR�GH� ORV�SDUiPHWURV�DQWHULRUPHQWH�PHQFLRQDGRV�SRU� OLWRORJtDV��7RGR�HVWR�DUURMy�FRPR� UHVXOWDGR�
TXH�HO�FXHUSR�PLQHUDO�/'��GHO�\DFLPLHQWR�/D�'HOWD�FXPSOH�FRQ�ORV�SDUiPHWURV�\�QRUPDV�H[LJLGDV�SRU�OD�SURGXFFLyQ��\D�TXH�
SUHVHQWD�XQD�EXHQD�YHORFLGDG�GH�VHGLPHQWDFLyQ�\�ORV�FRQWHQLGRV�GH�1L�VRQ�VXSHULRUHV�DO�����FRPR�SURPHGLR��$XQTXH�ORV�
HOHPHQWRV�QRFLYRV�0J��6L�\�$O�QR�VRQ�PX\�EDMRV��QR�DIHFWDQ�HO�EXHQ�IXQFLRQDPLHQWR�GHO�SURFHVR�GH�OL[LYLDFLyQ�����������������
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$%675$&��
�
7KH�HYDOXDWLRQ�RI�WKH�ERG\���RI�WKH�ORFDWLRQ�7KH�'HOWD��/'���LW�FRQVWLWXWHV�D�V\VWHPDWL]LQJ�RI�JHRORJLF�LQIRUPDWLRQ�RI�JUHDW�
YDOXH�IRU�WKH�H[SORLWDWLRQ�RI�WKLV�ORFDWLRQ�DQG�RI�RWKHU�DUHDV�ZLWK�FKDUDFWHULVWLF�VLPLODU��,Q�WKLV�ZRUN�WKH\�ZHUH�NHSW�LQ�PLQG�D�
VHULHV�RI�SDUDPHWHUV�JHRORJLVW���LQGXVWULDO�ZKLFK�DOORZHG�WR�HYDOXDWH�JHRORJLFDOO\�WKH�QLFNHO�UHVRXUFHV�DQG�FREDOW�FRQWDLQHG�LQ�
WKH�OLPRQLWH�RI�EDODQFH�RI�WKH�/'���WKH�FKHPLFDO�FRPSRVLWLRQ��FRQWHQWV�RI�1HLWKHU��&R��)DLWK��6L2���7R�WKH��&U��0J�DQG�0Q��
VHGLPHQWDWLRQ�VSHHG�DQG�SRZHU�RI�WKH�PLQHUDO�ERG\��/DVWO\�KH�VKH�ZDV�FDUULHG�RXW�D�VWDWLVWLFDO�SURVHFXWLRQ�WR�HYDOXDWH�WKH�
EHKDYLRU�RI�WKH�SDUDPHWHUV�SUHYLRXVO\�PHQWLRQHG�E\�OL\KRORJLDV��$OO�WKLV�KXUWOHG�DV�D�UHVXOW�WKDW�WKH�PLQHUDO�ERG\�/'��RI�WKH�
ORFDWLRQ�7KH�'HOWD� IXOILOOV� WKH�SDUDPHWHUV�DQG�QRUPV�GHPDQGHG�E\� WKH�SURGXFWLRQ��VLQFH� LW�SUHVHQWV�D�JRRG�VHGLPHQWDWLRQ�
VSHHG�DQG�WKH�FRQWHQWV�RI�1HLWKHU�WKH\�DUH�VXSHULRU�WR����OLNH�DYHUDJH��$OWKRXJK�WKH�HOHPHQWV�QR[LRXV�PDJQHVLXP��VLOLFD�
DQG� DOXPLQXP� DUH� QRW� YHU\� ORZ�� WKH\� GRQ
W� DIIHFW� WKH� JRRG� RSHUDWLRQ� RI� WKH� OL[LYLDWLRQ� SURFHVV������������������
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,1752'8&&,Ð1��
/D�H[SORWDFLyQ�GHO�QtTXHO�HQ�HO�PXQLFLSLR�GH�0RD�KD�SURSLFLDGR�OD�H[SDQVLyQ�GH�ODV�H[SORUDFLRQHV�JHROyJLFDV�KDFLD�RWURV�
\DFLPLHQWRV�PLQHUDOHV�GH�OD�UHJLyQ��TXH�KDEtDQ�VLGR�H[SORUDGRV�DQWHULRUPHQWH�HQ�OD�GpFDGD�GH�ORV�����(O�\DFLPLHQWR�/D�
'HOWD� FRQVWLWX\y� XQ� REMHWR� GH� LQYHVWLJDFLyQ� HQ� HVH� SHULRGR�� TXH� ODV� WpFQLFDV� H[LVWHQWHV� QR� SHUPLWLHURQ� VX� HVWXGLR� D�
SURIXQGLGDG���
&RQ�HO�GHFXUVDU�GHO�WLHPSR�\�OD�DSDULFLyQ�GH�QXHYDV�WpFQLFDV�TXH�SHUPLWHQ�DFHUFDUVH�FDGD�YH]�PiV�D�OD�UHDOLGDG�GH�HVWRV�
\DFLPLHQWRV��GDQGR�XQD�YLVLyQ�PiV�FRPSOHWD�GH�ORV�PLVPRV��VXUJH�OD�QHFHVLGDG�GH�FRQRFHU�OD�FDOLGDG�GH�ORV�UHFXUVRV�
OLPRQtWLFRV�GH�EDODQFH�H[LVWHQWHV�HQ�HO�FXHUSR�PLQHUDO�/'��GHO�\DFLPLHQWR�/D�'HOWD��FRQ�YLVWDV�D�VHU�H[SORWDGRV�
PHGLDQWH�HO�SURFHVR�GH�OL[LYLDFLyQ�iFLGD�HQ�OD�SODQWD�0RD�1tFNHO�6��$���´&RPDQGDQWH�3HGUR�6RWWR�$OEDµ�
3RU�ORV�PRWLYRV�DQWHV�H[SXHVWRV�VH�SURSRQH�OD�LQYHVWLJDFLyQ�WLWXODGD�³(YDOXDFLyQ�JHROyJLFD�GH�OD�OLPRQLWD�GH�EDODQFH��
HQ�HO�FXHUSR�PLQHUDO�/'��GHO�\DFLPLHQWR�/D�'HOWD´��OD�TXH�WLHQH�FRPR�REMHWLYR�JHQHUDO�´(YDOXDU�JHROyJLFDPHQWH�ODV�
OLPRQLWDV� GH� EDODQFH� GHO� FXHUSR� PLQHUDO� /'�� GHO� \DFLPLHQWR� /D� 'HOWDµ� WHQLHQGR� HQ� FXHQWD� TXH� HVWRV� HVWXGLRV�
VXPLQLVWUDQ�XQD�EDVH�SDUD�H[SORWDFLyQ�GH�GLFKR�\DFLPLHQWR������
3DUD�GDU�FXPSOLPLHQWR�DO�REMHWLYR�SODQWHDGR�VH�HVWDEOHFHQ�FRPR�REMHWLYRV�HVSHFtILFRV�HYDOXDU�HO�FRPSRUWDPLHQWR�GH�ORV�
SDUiPHWURV�JHyORJR�LQGXVWULDOHV��FRQWHQLGRV�GH��1L��)H��&R��0J��$O��6L����0Q��&U��SRWHQFLD�GHO�FXHUSR�PLQHUDO�\�
YHORFLGDG� GH� VHGLPHQWDFLyQ�� $Vt� FRPR� FRQIHFFLRQDU� XQ�PRGHOR� JHROyJLFR� GHO� FXHUSR�PLQHUDO��4XH� WLHQH� FRPR�
REMHWR�GH�HVWXGLR�ODV�OLPRQLWDV�GH�EDODQFH�GHO�FXHUSR�0LQHUDO�/'��GHO�\DFLPLHQWR�/D�'HOWD��
(VWH� WUDEDMR�SDUWH�GH� OD�KLSyWHVLV�VL�VH�FXHQWD�FRQ� OD�HYDOXDFLyQ�SUHFLVD�GH� ORV�SDUiPHWURV� �JHyORJR� LQGXVWULDOHV�
H[LJLGRV� SDUD� HO� SURFHVR� GH� OL[LYLDFLyQ� iFLGD� HQ� OD� SODQWD� 0RD� 1LFNHO� 6$��� HQWRQFHV� VH� SRGUi� UHDOL]DU� XQD�
H[SORWDFLyQ�VRVWHQLEOH�GHO�FXHUSR�PLQHUDO�TXH�SHUPLWD�WRPDU�ODV�GHFLVLRQHV�PiV�HIHFWLYDV�VREUH��OD�FDOLGDG�GH�ORV�
UHFXUVRV�GH�QtTXHO�\�FREDOWR��TXH�HQWUDQ�DO�SURFHVR�WHFQROyJLFR�
(VWD�HYDOXDFLyQ�DUURMD�FRPR�UHVXOWDGR�TXH�VH�FRQILUPDQ�ODV�SRWHQFLDOLGDGHV�GHO�GHSyVLWR�HQ�FXDQWR�D�VX�FRPSRVLFLyQ�
TXtPLFD��HVSHVRU�GH�OD�PHQD�/%�\�ORV�SDUiPHWURV�PLQHURV�\�WHFQROyJLFRV�H[LJLGRV�SRU�OD�SODQWD�PHWDO~UJLFD��
(O�DSRUWH�FLHQWtILFR�GH�HVWD�LQYHVWLJDFLyQ�HVWi�GDGR�HQ�HO�PRGHOR�JHROyJLFR�GHO�FXHUSR�PLQHUDO�/'��GHO�\DFLPLHQWR�/D�
'HOWD���

�
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&$3Ì78/2�,���/2&$/,=$&,Ð1���5$6*26��),6,2*5É),&26��<��*(2/Ð*,&26��'(��/$��5(*,Ð1��'(��(678',2���
�����/RFDOL]DFLyQ�GHO�iUHD�GH�HVWXGLR��
(O�iUHD�GH�HVWXGLR�VH�ORFDOL]D�HQ�OD�KRMD�WRSRJUiILFD������±,9�0RD�D�HVFDOD������������FRQ�XQ�iUHD�WRWDO�GH�������NPð��(O�
FXDO� OLPLWD� DO� QRUWH� FRQ� HO� RFpDQR� $WOiQWLFR�� DO� RHVWH� FRQ� ORV� \DFLPLHQWRV� <DJUXPDMH� \� &DPDULRFD� (VWH�� DO� HVWH� FRQ� HO�
\DFLPLHQWR�&DQWDUDQD�\�6DQWD�7HUHVLWD�\�DO�VXU�FRQ�HO�\DFLPLHQWR�3LORWR��)LJXUD�������(O�REMHWR�GH�HVWXGLR�HVWi�GHOLPLWDGR�SRU�
ODV�FRRUGHQDGDV�/DPEHUW�VLJXLHQWHV����
 ;����������<��������������������������;����������<���������
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)LJXUD�����0DSD�GH�XELFDFLyQ�JHRJUiILFD�GHO�\DFLPLHQWR�/D�'HOWD���
��������&DUDFWHUtVWLFDV�)LVLRJHRJUiILFDV��
2UWRJUiILFDPHQWH�HO� WHUULWRULR�VH�FDUDFWHUL]D�SRU� VX�DOWD� FRPSOHMLGDG��SUHGRPLQDQGR�XQ� UHOLHYH�PX\�DFFLGHQWDGR��GH�SRFD�
WUDQVLWDELOLGDG�\�HVSHVD�YHJHWDFLyQ��(VWDV�FDUDFWHUtVWLFDV�GLILFXOWDURQ�ORV�WUDEDMRV�WRSRJUiILFRV��TXH�VH�GHVDUUROODURQ�HQ�XQ�
UDQJR�GH�DOWXUDV�HQWUH�ORV����±�����P��
(O�FOLPD�GH�OD�]RQD�HV�VXEWURSLFDO�K~PHGR��GLVWLQJXLpQGRVH�GH�DFXHUGR�D�OD�GLVWULEXFLyQ�GH�ODV�SUHFLSLWDFLRQHV�GRV�SHUtRGRV��
VHFR�\� K~PHGR�� /D� WHPSHUDWXUD�PHGLD� DQXDO� HV� GH� ��� FHQWtJUDGRV�� VLHQGR� ORV�PHVHV�PiV� FDOXURVRV� GHVGH� MXOLR� KDVWD�
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VHSWLHPEUH�\� ORV�PiV� IUtRV�HQHUR�\� IHEUHUR��HO� SURPHGLR�GH�SUHFLSLWDFLRQHV�DQXDOHV�HQWUH�����������PP�DxR�VLHQGR� ORV�
PHVHV�PiV�OOXYLRVRV�QRYLHPEUH�\�GLFLHPEUH�\�ORV�PHVHV�PiV�VHFRV�PDU]R��MXOLR�\�DJRVWR��OD�HYDSRUDFLyQ�PHGLD�DQXDO�YDUtD�
HQWUH�ORV������\������PP��
��������,QIUDHVWUXFWXUD��
(Q�0RD� VH� HQFXHQWUDQ� ODV�PiV� LPSRUWDQWHV� LQGXVWULDV�PHWDO~UJLFDV� GHO� QtTXHO� GHO� SDtV�� ODV� IiEULFDV� 3HGUR� 6RWR� $OED� \�
(PSUHVD�&KH�*XHYDUD��'RQGH�OD�H[WUDFFLyQ�GHO�QtTXHO�FRQVWLWX\H�OD�SULQFLSDO�DFWLYLGDG�HFRQyPLFD�GH�OD�UHJLyQ�\�PiV�GHO����
� GH� OD� SREODFLyQ� GHO� PXQLFLSLR� ODERUD� HQ� GLFKDV� LQGXVWULDV�� $GHPiV� H[LVWHQ� RWUDV� HQWLGDGHV� WDOHV� FRPR�� /D� (PSUHVD�
0HFiQLFD�GHO�1tTXHO��OD�(PSUHVD�&RQVWUXFWRUD�\�5HSDUDGRUD�GH�,QGXVWULDV�GHO�1tTXHO��(&5,1��\�HO�&HQWUR�GH�3UR\HFWRV�GHO�
1tTXHO��&(3521Ë48(/���WRGDV�HQ�DSR\R�DO�GHVDUUROOR�GH�HVWH�UHQJOyQ�HFRQyPLFR���
(O�FURPR�UHIUDFWDULRV�FRQVWLWX\H�RWUR�GH�ORV�DSRUWHV�HFRQyPLFRV�LPSRUWDQWHV�GH�HVWD�UHJLyQ��FODVLILFDGR�FRPR�ORV�PD\RUHV�
GH� VX� WLSR� HQ� HO� WHUULWRULR� QDFLRQDO�� ORV� FXDOHV� VH� HQFXHQWUDQ� GLVWULEXLGRV� HQ� ODV� FXHQFDV� GH� ORV� UtRV� &D\R� *XDP� \�
<DPDQLJXH\�UHVSHFWLYDPHQWH��GRQGH�XQD�SDUWH�GHO�PLQHUDO�H[WUDtGR�VH�SURFHVD�HQ�OD�SODQWD�GH�EHQHILFLR�GH�&D\R�*XDP��
$GHPiV�H[LVWHQ�RWUDV�HPSUHVDV�GH�ODV�FXDOHV�GHSHQGH�OD�HFRQRPtD�GH�OD�UHJLyQ�FRPR�VRQ��(PSUHVD�JHyORJR���PLQHUD��OD�
(0$�\�GLIHUHQWHV�LQVWDODFLRQHV�GH�DSR\R�VRFLDO��HQWUH�ODV�FXDOHV��HQWUH�RWUDV���
������*(2/2*,$�5(*,21$/�

 (Q� HO�PDFL]R�0RD�%DUDFRD� DIORUDQ� ODV� VHFXHQFLDV� OLWROyJLFDV� SHUWHQHFLHQWHV� DO� FLQWXUyQ� SOHJDGR� FXEDQR� \� ODV� URFDV� GHO�
³QHRDXWyFWRQR´��,WXUUDOGH�9LQHQW������D��������3URHQ]D��������3URHQ]D�\�RWURV������D��������
(O� FLQWXUyQ� SOHJDGR� HVWi� FRQVWLWXLGR� SRU� WHUUHQRV� RFHiQLFRV� \� FRQWLQHQWDOHV� GHIRUPDGRV� \�PHWDPRUIL]DGRV� GH� HGDG�SUH�
(RFHQR�0HGLR��TXH�RFXSDQ�HQ�OD�DFWXDOLGDG�XQD�SRVLFLyQ�PX\�GLIHUHQWH�D�OD�RULJLQDO��UHSUHVHQWDQGR�ODV�XQLGDGHV�JHROyJLFDV�
TXH�OR� LQWHJUDQ�JUDQGHV�HQWLGDGHV�SDOHRJHRJUiILFDV�TXH�PDUFDURQ�OD�HYROXFLyQ�GHO�&DULEH�1RURFFLGHQWDO��,WXUUDOGH�9LQHQW��
����D����������
(Q� OD� UHJLyQ� GH� HVWXGLR� �)LJXUD� ����� HVWiQ� ELHQ� UHSUHVHQWDGDV� ODV� XQLGDGHV� RFHiQLFDV�� FRQVWLWXLGDV� SRU� ODV� RILROLWDV�
VHSWHQWULRQDOHV��ODV�URFDV�GHO�DUFR�GH�LVODV�YROFiQLFDV�GHO�&UHWiFLFR��3DOHRDUFR���ODV�VHFXHQFLDV�GH�ODV�FXHQFDV�GH�SLJJ\���
EDFN� GHO� &DPSDQLHQVH� 7DUGtR�'DQLHQVH� ��UD� JHQHUDFLyQ��� HO� DUFR� GH� LVODV� YROFiQLFR� GHO� 3DOHyJHQR� \� ODV� URFDV� GH� ODV�
FXHQFDV�GH�SLJJ\�EDFN�GHO�(RFHQR�0HGLR�2OLJRFHQR���GD�JHQHUDFLyQ�����
(O�FRPSOHMR�XOWUDPiILFR�GHVGH�HO�SXQWR�GH�YLVWD�SHWUROyJLFR�VH�FDUDFWHUL]D�SRU�XQ�SUHGRPLQLR�GH�KDU]EXUJLWDV��\�HQ�PHQRU�
JUDGR�GXQLWDV�� WDPELpQ�VH�KDQ�GHVFULWR�GXQLWDV�SODJLRFOiVLFDV��ZHKUOLWDV�� OKHU]ROLWDV��\�SLUR[HQLWDV� �5tRV�\�&RELHOOD��������
)RQVHFD�\�RWURV��������������7RUUHV��������$QGy�\�RWURV��������*DUFtD�\�)RQVHFD��������3URHQ]D�\�RWURV������D������E���
/RV�FXPXODGRV�GH�JDEURV�IRUPDQ�JUDQGHV�FXHUSRV�FRQ�GLPHQVLRQHV�HQWUH���\���.P�GH�DQFKR��SRU����D����.P�GH�ORQJLWXG��
(O�FRQWDFWR�HQWUH�ORV�JDEURV�\�HO�FRPSOHMR�XOWUDPiILFR�JHQHUDOPHQWH�HV�WHFWyQLFR��/RV�SULQFLSDOHV�WLSRV�SHWUROyJLFRV�GHVFULWRV�
VRQ�� JDEURV� ROLYtQLFRV�� JDEURQRULWD�� JDEURV�� DQRUWRVLWDV� \� QRULWDV� �5tRV� \�&RELHOOD�� ������ )RQVHFD� \� RWURV�� ������ 7RUUHV��
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������3URHQ]D��������3URHQ]D�\�RWURV������D������E��5RGUtJXH]��5���������(Q�HO�iUHD�GH�HVWXGLR�HO�PiV�FRP~Q�HV�HO�JDEUR�
EDQGHDGR�R�PRGDOPHQWH� WUDQVLFLRQDO�� FX\DV� EDQGDV� WLHQHQ� XQD� IROLDFLyQ�FRQFRUGDQWH� FRQ� HO� FRPSOHMR� GH� WHFWRQLWDV��/DV�
EDQGDV�VRQ�GH�FRORU�RVFXUR�DOJR�YHUGRVR�FRQ�WH[WXUD�PDVLYD�R�IOXLGDO��/RV�JDEURV�LVRWUySLFRV�DO�SDUHFHU�QR�VH�GHVDUUROODQ�R�
HVWiQ�PX\�PDO�UHSUHVHQWDGRV��(Q�OD�UHJLyQ�GH�HVWXGLR�ORV�JDEURV�DIORUDQ�VLHPSUH�DVRFLDGRV�D�ODV�VHUSHQWLQLWDV��DSDUHFLHQGR�
HQ�IRUPD�GH�EORTXHV�HQ�ODV�]RQDV�GH�4XHVLJXD�&D\R�*XDP�0HUFHGLWD��&HQWHQR�0LUDIORUHV�\�)DUDOORQHV�&DLPDQHV��
(O�QHRDXWyFWRQR��FREHUWXUD�QHyJHQR��FXDWHUQDULD��HVWi�FRQVWLWXLGR�SRU�PDWHULDOHV�WHUUtJHQRV�FDUERQDWDGRV�SRFR�GHIRUPDGRV�
GHO�(RFHQR�6XSHULRU�7DUGtR�DO�&XDWHUQDULR�TXH�FXEUHQ�GLVFRUGDQWHPHQWH�ODV�URFDV�GHO�FLQWXUyQ�SOHJDGR���(VWRV�VHGLPHQWRV�
VH� SXHGHQ� REVHUYDU� IiFLOPHQWH� KDFLD� OD� ]RQD� FRVWHUD� UHSUHVHQWDGRV� IXQGDPHQWDOPHQWH� SRU� OD� IRUPDFLyQ� -DLPDQLWDV�� /D�
FRUWH]D� GH� LQWHPSHULVPR� FRQVWLWX\H� XQ� FXHUSR� JHROyJLFR� ]RQDO� IRUPDGR� VREUH� XQ� VXEVWUDWR� GH� URFDV� FRQVROLGDGDV�
�EDVDPHQWR�R�URFDV�PDGUHV��EDMR�OD�DFFLyQ�GH�ORV�IDFWRUHV�GH�PHWHRUL]DFLyQ��HQ�ORV�TXH�MXHJDQ�XQ�SDSHO�GHFLVLYR�HO�WLSR�R�
YDULHGDG�GH� URFD�PDGUH�� OD�SHQGLHQWH� GHO� WHUUHQR�� ODV� SDUWLFXODULGDGHV�PLFURFOLPiWLFDV� \� HO� UpJLPHQ�KLGURGLQiPLFR� � GH� OD�
ORFDOLGDG��

$VRFLDFLRQHV��(VWUXFWXUR� )RUPDFLRQDOHV GHO�H[WUHPR�2ULHQWDO�GH�&XED�
� Unidad Continental � Ofiolitas � Arco Volc. Cret
� Arco Volc Paleógeno � C encas superpuestas 1

$VRFLDFLRQHV��(VWUXFWXUR� )RUPDFLRQDOHV GHO�H[WUHPR�2ULHQWDO�GH�&XED�
� Unidad ContinentalUnidad Continental � OfiolitasOfiolitas � Arco Volc. Cret
� Arco Arco VolcVolc PalePaleóógeno geno � Cuencas superpuestasCuencas superpuestas 11

Moa-Baracoa

$VRFLDFLRQHV��(VWUXFWXUR��)RUPDFLRQDOHV�GH�OD�UHJLyQ�RULHQWDO�GH�&XED

Unidad continental

Ofiolitas

Arco volcánico del Cretásico

Arco volcánico del Paléogeno

Cuencas superpuestas de 1ra generación

Cuencas superpuestas de 2da generación

Intusivos

Cobertura Neógeno-Cuaternaria  

)LJXUD������(VTXHPD�JHROyJLFR�UHJLRQDO���
�����,QYHVWLJDFLRQHV�JHROyJLFDV�SUHFHGHQWHV��
0RD�SRU�VX�YDORU�HFRQyPLFR�KD�VLGR�XQD�GH� ODV� UHJLRQHV�PiV� LQYHVWLJDGDV�GHO�SDtV�GHVGH�HO�SXQWR�YLVWD�JHROyJLFR��SRU�
XELFDUVH� HQ� HOOD� LPSRUWDQWHV� \DFLPLHQWRV� FURPtIHURV� \� IHUURQLTXHOtIHURV�� /D� PD\RUtD� GH� HVWRV� WUDEDMRV� VH� KDQ� GLULJLGR�
IXQGDPHQWDOPHQWH�D�OD�SURVSHFFLyQ�\�H[SORUDFLyQ�GH�\DFLPLHQWRV�PLQHUDOHV��
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/DV� LQYHVWLJDFLRQHV� HQ� OD� UHJLyQ� VH� UHPRQWDQ� D� ORV� WUDEDMRV� GH� OHYDQWDPLHQWR� JHROyJLFR� UHDOL]DGRV� SRU� $GDPRYLFK� � \�
&KHMRYLFK��TXH�FRQVWLWX\HURQ�XQ�SDVR�IXQGDPHQWDO�HQ�HO�FRQRFLPLHQWR�JHROyJLFR�GHO�WHUULWRULR�RULHQWDO�\�HVHQFLDOPHQWH�SDUD�
ODV� ]RQDV� GH� GHVDUUROOR� GH� FRUWH]DV� GH� LQWHPSHULVPR� IHUURQLTXHOtIHUDV�� (Q� ����������� HVWRV� LQYHVWLJDGRUHV�� UHDOL]DURQ�
WUDEDMRV� GH� OHYDQWDPLHQWR� JHROyJLFR� D� HVFDOD� ��������� HO� FXDO� DEDUFy� HO� iUHD� GHO� \DFLPLHQWR� /D� 'HOWD�� &RPR� UHVXOWDGR�
HODERUDURQ�XQ�PDSD�JHROyJLFR�VREUH�OD�EDVH�GH�LQWHUSUHWDFLRQHV�IRWRJHROyJLFDV�\�PDUFKDV�GH�UHFRQRFLPLHQWR�JHROyJLFR�HQ�
HO�FXDO�IXHURQ�OLPLWDGDV�ODV�]RQDV�GH�FRUWH]DV�GH��LQWHPSHULVPR���
(Q������9��.HQDUHY�UHDOL]D�WUDEDMRV�GH�SURVSHFFLyQ��UHYLVLyQ�\�H[SORUDFLyQ�HQ�HO�\DFLPLHQWR�GH�FURPLWDV�'HOWD�,,��1DUFL]R�,���
,,�HQ� OD�UHJLyQ�GH�0RD��FRQ�ORV�FXDOHV�VH�HVWDEOHFLy�HO�HVWDGR�DFWXDO�GH�ORV�\DFLPLHQWRV�\�VH�HYDOXDURQ�ODV�FDWHJRUtDV�GH�
UHVHUYDV��
9�0�� 2JDUNRY� HQ� ����� UHDOL]D� WUDEDMRV� GH� E~VTXHGD� SDUD� QtTXHO� HQ� ORV� \DFLPLHQWRV� GHO� PDFL]R� 0RD� �� %DUDFRD��
IXQGDPHQWDOPHQWH�HQ�OD�]RQD�GHO�UtR�0RD��(Q�ORV�PLVPRV�VH�FDOFXODURQ�ODV�UHVHUYDV�SDUD�QtTXHO��
(Q�HO�SHUtRGR�����������VH�UHDOL]D�HO�OHYDQWDPLHQWR�JHROyJLFR�GH�OD�DQWLJXD�SURYLQFLD�GH�RULHQWH�D�HVFDOD������������SRU�OD�
EULJDGD�FXEDQR���K~QJDUD�GH�OD�$FDGHPLD�GH�&LHQFLDV�GH�&XED��VLHQGR�HO�SULPHU�WUDEDMR�TXH�JHQHUDOL]D�OD�JHRORJtD�GH�&XED�
RULHQWDO��(O�PDSD�H�LQIRUPH�ILQDO�GH�HVWD�LQYHVWLJDFLyQ�FRQVWLWX\y�XQ�DSRUWH�FLHQWtILFR�D�OD�JHRORJtD�GH�&XED�DO�VHU�OD�SULPHUD�
LQWHUSUHWDFLyQ� JHROyJLFD� UHJLRQDO� GH� HVH� H[WHQVR� WHUULWRULR� EDVDGD� HQ� GDWRV� GH� FDPSRV�� REWHQLpQGRVH� UHVXOWDGRV�
LQWHUHVDQWHV�H[SUHVDGRV�HQ�ORV�PDSDV�JHROyJLFRV��WHFWyQLFRV�\�GH�\DFLPLHQWRV�PLQHUDOHV��FROXPQDV�\�SHUILOHV�UHJLRQDOHV�DVt�
FRPR�HO�GHVDUUROOR�GH�YDULDGDV�KLSyWHVLV�VREUH�OD�HYROXFLyQ�JHROyJLFD�GH�OD�UHJLyQ��
3DUDOHOD�D�HVWDV�LQYHVWLJDFLRQHV�VH�GHVDUUROODQ�WUDEDMRV�IRWRJHROyJLFRV�VREUH�GLIHUHQWHV�iUHDV�GHO�WHUULWRULR�SRU�HVSHFLDOLVWDV�
GHO�&HQWUR�GH�,QYHVWLJDFLRQHV�*HROyJLFDV��HQWUH�ORV�TXH�VH�HQFXHQWUDQ�OD�FDUDFWHUL]DFLyQ�GH�OD�FRUWH]D�GH�LQWHPSHULVPR�GHO�
VHFWRU�RFFLGHQWDO�GH�ODV�KRMDV�FDUWRJUiILFDV�GH�0RD�\�3DOHQTXH�GHVDUUROODGRV�SRU��9��7HOHJXLQ�TXLHQ�UHDOL]D�XQD�FODVLILFDFLyQ�
GH� ODV� IUDFWXUDV�TXH�DIHFWDQ�DO�VXEVWUDWR�VHUSHQWLQtWLFR�\�HO� OHYDQWDPLHQWR� IRWRJHROyJLFR�GH�)DUDOORQHV�D�HVFDOD�����������
GHVDUUROODGR�SRU�5��3pUH]�GRQGH�VH�UHDOL]y�XQ�HVWXGLR�GHWDOODGR�GH�ODV�GLVWLQWDV�IRUPDFLRQHV�JHROyJLFDV�GHO�iUHD�GH�HVWXGLR�
\ VX�FDUDFWHUL]DFLyQ�JHRPRUIROyJLFD��DVt�FRPR�HO�FRQMXQWR�GH�WDUHDV�TXH�OD�DQWLJXD�(PSUHVD�*HROyJLFD�GH�2ULHQWH�UHDOL]D�
HQ�OD�E~VTXHGD�\�FDWHJRUL]DFLyQ�GH�ODV�UHVHUYDV�ODWHUtWLFDV��
(Q�HO�SHULRGR�����������HO�'HSDUWDPHQWR�GH�*HRPRUIRORJtD�GH�OD�SURSLD�LQVWLWXFLyQ�\�HQ�FRODERUDFLyQ�FRQ�OD�)DFXOWDG�GH�
*HRORJtD� GHO� ,QVWLWXWR� 6XSHULRU� 0LQHUR� 0HWDO~UJLFR� GH� 0RD� GHVDUUROOy� HO� WHPD� GH� LQYHVWLJDFLyQ� $QiOLVLV� (VWUXFWXUDO� GHO�
0DFL]R�0D\DUt���%DUDFRD�GRQGH�VH�DQDOL]D�SRU�SULPHUD�YH]�GH�IRUPD�LQWHJUDO�SDUD�WRGR�HO�QRUGHVWH�GH�+ROJXtQ�HO�JUDGR�GH�
SHUVSHFWLYLGDG� GH� ODV� FRUWH]DV� GH� LQWHPSHULVPR� IHUURQLTXHOtIHUDV� HQ� GHSHQGHQFLD� GH� ODV� FRQGLFLRQHV� JHyORJR� ��
JHRPRUIROyJLFDV� SDUD� OR� FXDO� IXHURQ� DSOLFDGRV� PpWRGRV� PRUIRPpWULFRV� \� WUDEDMRV� GH� IRWRLQWHUSUHWDFLyQ�� /D� GHILFLHQFLD�
IXQGDPHQWDO�GH�OD�LQYHVWLJDFLyQ�FRQV�LVWLy�HQ�HO�HVFDVR�WUDEDMR�GH�FDPSR�UHDOL]DGR�SDUD�ODV�FRPSUREDFLRQHV��XWLOL]iQGRVH�
HQ�VXVWLWXFLyQ�GH�HVWDV�ORV�LQIRUPHV�GH�HVWXGLRV�JHROyJLFRV�UHDOL]DGRV�HQ�OD�YDORUDFLyQ�R�FDWHJRUL]DFLyQ�GH�ORV�\DFLPLHQWRV�
ODWHUtWLFRV��
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(Q� ����� )�� 4XLQWDV�� UHDOL]y� HO� HVWXGLR� HVWUDWLJUiILFR� GHO� H[WUHPR� RULHQWDO� GH� &XED� GRQGH� SURSRQH� ODV� DVRFLDFLRQHV�
HVWUXFWXUR�� IRUPDFLRQDOHV�TXH�FRQVWLWX\HQ�HVH�H[WHQVR� WHUULWRULR�DVt�FRPR� ODV� IRUPDFLRQHV�TXH� ODV� LQWHJUDQ�� UHDOL]DQGR� OD�
UHFRQVWUXFFLyQ�SDOHRJHRJUiILFD�GHO�&UHWiFLFR�DO�3DOHyJHQR��LQWHUYDOR�FURQROyJLFR�GH�PD\RU�FRPSOHMLGDG�SDUD�OD�JHRORJtD�GH�
OD�UHJLyQ�RULHQWDO��
5HFLHQWHPHQWH� HQ� HO� ����� IXHURQ� UHDOL]DGRV� WUDEDMRV� GH� HYDOXDFLyQ� GH� ORV� UHFXUVRV� OLPRQtWLFRV� HQ� HO� \DFLPLHQWR�� HVWRV�
WUDEDMRV�FRQVWLWX\H�OD�%DVH�VREUH�OD�FXDO�IXH�UHDOL]DGD�OD�LQYHVWLJDFLyQ��
,QGHSHQGLHQWHPHQWH� GH� ORV� WUDEDMRV� GH� SURVSHFFLyQ� JHROyJLFD� UHDOL]DGRV� HQ� SUR\HFWRV� DQWHULRUHV� DO� DxR� ������ ORV�
PDWHULDOHV� FDUWRJUiILFRV� \� YDORUHV� GH� FRRUGHQDGDV� XWLOL]DGRV� SDUD� HO� UHSODQWHR� \� DPDUUH� SHUWHQHFHQ� D� ORV� WRSRJUiILFRV�
UHDOL]DGRV�SRU�OD�(PSUHVD�*HRFXED�2ULHQWH�6XU�HQ�HO�DxR�������
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&$3Ì78/2�,,����0(72'2/2*,$��'(��/26��75$%$-26��5($/,=$'26��
3DUD�OOHYDU�D�FDER�OD�HYDOXDFLyQ�GHO�FXHUSR�PLQHUDO�/'��GHO�\DFLPLHQWR�OD�'HOWD�VH�XWLOL]DURQ�YDULRV�PpWRGRV��ORV�FXDOHV�VH�
HODERUDURQ�GH�IRUPD�FRQFUHWD�GXUDQWH�OD�UHDOL]DFLyQ�GH�ORV�WUDEDMRV�GH�FDPSR���6H�UHDOL]DURQ�WUDEDMRV��

�� 7RSRJUDItD��
�� ,WLQHUDULR�*HROyJLFR��
�� 3HUIRUDFLyQ�GH�SR]RV��
�� 0LQHUDORJtD��
�� +LGURJHRORJtD��
�� 'RFXPHQWDFLyQ�\�0XHVWUHR��
�� $QiOLVLV�GH�ODV�PXHVWUDV��
�� &RQWUROHV�\�9HULILFDFLyQ�GH�'DWRV�
�� (YDOXDFLyQ�GHO�SRWHQFLDO�PHOtIHUR�SRU�OLWRORJtDV�HQ�HO�FXHUSR�/'���

�
&RPR�FDGD�XQR�GH�HVWRV�PpWRGRV�DVHJXUD�HO�HVWXGLR�GH�XQR�X�RWUR�DVSHFWR�GHO�FXHUSR�JHROyJLFR�� ODV�EDVHV� WHyULFDV�GH�
HOORV�VH�FRPSOHPHQWDQ�PXWXDPHQWH�R�KDVWD�FLHUWR�SXQWR�SXHGHQ�FRLQFLGLU���
(VWRV� WUDEDMRV� IXHURQ� UHDOL]DGRV�SRU� OD�HPSUHVD�*HRPLQHUD�2ULHQWH� WHQLHQGR�HQ�FXHQWD� ORV�SURFHGLPLHQWRV�GH�HMHFXFLyQ�
SDUD�FDGD�PpWRGR��ORV�FXDOHV�VH�GHVFULEHQ�D�FRQWLQXDFLyQ����
�
������7UDEDMRV�WRSRJUiILFRV��
/RV� WUDEDMRV� WRSRJUiILFRV�VH�HVWXYLHURQ�HQFDPLQDGRV�DO�GHVDUUROOR�\�FRQIHFFLyQ�GH� OD� UHG�GH�H[SORUDFLyQ�JHROyJLFD�����[�
������$QH[R���������'RQGH�VH�UHDOL]y�HO�UHSODQWHR�GH�ODV�ODERUHV�GH�H[SORUDFLyQ�HQ�HO�VHFWRU�GH�HVWXGLR�HQ�����SR]RV�\�HO�
DPDUUH�GH�ORV�SR]RV�GH�H[SORUDFLyQ��HQ�FRUUHVSRQGHQFLD�FRQ�OD�DFWXDOL]DFLyQ�GHO�SODQR�GH�GDWRV�UHDOHV�HQ�����SR]RV���
������,WLQHUDULRV�JHROyJLFRV��
/RV� LWLQHUDULRV�JHROyJLFRV�VH�UHDOL]DURQ�VHJ~Q� OR�SODQHDGR�ORV� WUDEDMRV� WRSRJUiILFRV��(VWRV�VH�HIHFWXDURQ�GH�DFXHUGR�D� OR�
SUR\HFWDGR� SDUD� ORV� SHUILOHV� GH� SHUIRUDFLyQ� \� HQWUH� HOORV��'XUDQWH� HVWRV� WUDEDMRV� VH� GHWHUPLQR� HQ� FXDOHV� SXQWRV� SRGtDQ�
SHUIRUDUVH�GH�DFXHUGR�D�ODV�FRQGLFLRQHV�GH�DIORUDELOLGDG��SHQGLHQWHV��KLGURORJtD��DFXxDPLHQWR�GH�OD�FRUWH]D�\�RWURV��$GHPiV�
GH�YDORUDU�OD�H[WHQVLyQ�\�FDUDFWHUtVWLFDV�VXSHUILFLDOHV�GH�OD�FRUWH]D�GH�LQWHUSHULVPR�H[LVWHQWH��
�������3HUIRUDFLyQ�GH�SR]RV��
/RV� SR]RV� IXHURQ� SHUIRUDGRV� FRQ� XQD� PDTXLQD� PiTXLQDV� 8*%���� VREUH� OD� EDVH� GH� FDPLRQHV� *$=����� (O� PpWRGR� GH�
SHUIRUDFLyQ�HPSOHDGR�IXH�HO�(VSLUDO��'H�ORV�SR]RV�SODQLILFDGRV�LQLFLDOPHQWH�VH�GHMDURQ�GH�HMHFXWDU�����SR]RV��GHELGR�D�OD�
PRUIRORJtD� GHO� WHUUHQR� �SHQGLHQWHV� DEUXSWDV��� OD� SUHVHQFLD� GH� DUUR\RV� \� OD� PDOD� FDOLGDG� GH� ORV� DIORUDPLHQWRV�� &RQ� ORV�
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UHVXOWDGRV�DUURMDGRV�SRU�ODV�SHUIRUDFLRQHV�VH�UHDOL]y�XQ�SURFHVDPLHQWR�HVWDGtVWLFR�HO�FXDO�HVTXHPDWL]D�HO�FRPSRUWDPLHQWR�
GH�ORV�SDUiPHWURV�HVWDGtVWLFRV�SRU�OLWRORJtDV�GHQWUR�GHO�FXHUSR�PLQHUDO�/'��GHO�\DFLPLHQWR�/D�'HOWD��
������0LQHUDORJtD��
(O� HVWXGLR� GH� OD� PLQHUDORJtD� VH� UHDOL]y� D� SDUWLU� GH� SR]RV� WHQLHQGR� HQ� FXDQWD� ODV� iUHDV� PLQHUDOL]DGDV� FRQRFLGDV� � \�
UHSUHVHQWDWLYDV�GHO�\DFLPLHQWR���DVt�FRPR�ODV�iUHDV�HVWpULOHV��
3DUD�OD�UHDOL]DFLyQ�GH�HVWRV�WUDEDMRV�VH�HIHFWXDURQ�SHUIRUDFLRQHV�+ROORZ�$XJHU�HQ�FRUWH]D�\�+ROORZ�$XJHU�±�,QWHJUDO��KDVWD�
���P�GH�EDVDPHQWR��FRQ�GLiPHWUR�GH���PP��/XJR�VH�EHQHILFLDURQ�JUDQXORPpWULFDPHQWH�YtD�K~PHGD�ODV�PXHVWUDV��XVDQGR�
WDPLFHV�GH�������������������������\������PP��6HJXLGDPHQWH�VH�UHDOL]y�HO�DQiOLVLV�PLQHUDOyJLFR�ySWLFR�\�HO�DQiOLVLV�TXtPLFR�
FRQ�GHWHUPLQDFLRQHV�GH��$O�2�� 6L2�� 0J2��&U�2�� 0Q2��)H�2�� 1L2��&R2��&D2��)H2��)H2�&U��1D�2��.�2��33,��6L�/LEUH��
$PRUIRV�GH�)H��1L��&R��6L��$O�\�0J��3RU�~OWLPR�XQ�UHFiOFXOR�TXtPLFR�PLQHUDOyJLFR�SRU�PXHVWUD��
/DV�OLWRORJLDV�SUHVHQWHV�HQ�HO�iUHD�GH�HVWXGLR�VRQ�ODV�VLJXLHQWHV��
/LWRORJtD���RFUH�LQHVWUXFWXUDO��FRQ�SHUGLJRQHV��2,&3���
/LWRORJtD���RFUH�LQHVWUXFWXUDO�VLQ�SHUGLJRQHV��2,63���
/LWRORJtD���RFUH�HVWUXFWXUDO�ILQDO��2()���
/LWRORJtD���RFUH�HVWUXFWXUDO�LQLFLDO��2(,���
/LWRORJtD���URFD�PDGUH�OL[LYLDGD��50/����
������+LGURJHRORJtD��
(VWRV�WUDEDMRV�WLHQHQ�FRPR�REMHWLYRV�SULQFLSDOHV�OD�DFXPXODFLyQ�GH�GDWRV�QHFHVDULRV�SDUD�SUR\HFWDU�HO�GHVDJ�H�GH�ODV�
SHUIRUDFLRQHV�PLQHUDV���3DUD�HO�FXPSOLPLHQWR�GH�ODV�WDUHDV�KLGURJHROyJLFDV�VH�UHDOL]DURQ�ODV�VLJXLHQWHV�ODERUHV����
• 2EVHUYDFLRQHV�KLGURJHROyJLFDV�GHO�QLYHO�GXUDQWH�OD�SHUIRUDFLyQ��
(VWDV�FRQVLVWLHURQ�HQ�GHILQLU�OD�SURIXQGLGDG�GH�DSDULFLyQ�GHO�DJXD�GXUDQWH�OD�SHUIRUDFLyQ�OR�TXH�VH�SXGR�DSUHFLDU�HQ���SR]RV�
PHGLGRV�TXH�FRUWDURQ�DJXD�\�����UHVXOWDURQ�VHFRV��
• 0HGLFLRQHV�GHO�QLYHO����K�GHVSXpV�GH�SHUIRUDGR�HO�SR]R��
6H� PLGLHURQ� GHVSXpV� GH� SHUIRUDGRV� ORV� SR]RV�� FRPR� PtQLPR� ��� KRUDV� SRVWHULRUHV�� HQ� ���� SR]RV�� 5HVXOWDURQ� HVWDU�
REVWUXLGRV�SDUFLDOPHQWH�\�VHFRV� OD�PD\RUtD�GH� ORV�SR]RV��/DV�PHGLFLRQHV� IXHURQ�SODQLILFDGDV�HQ� ORV�SR]RV�RUGLQDULRV��HQ�
HVWH�WUDEDMR�QR�VH�SUR\HFWDURQ�SR]RV�KLGURJHROyJLFRV���
• &XEHWHR�PDQXDO�HQ�SR]RV�RUGLQDULRV�
&RQVLVWLHURQ�HQ�H[WUDHU�FXEHWDV�LQLQWHUUXPSLGDPHQWH�GXUDQWH�GHWHUPLQDGR�WLHPSR�\�SRVWHULRUPHQWH�SDVDU�D�OD�UHFXSHUDFLyQ�
GH� ORV� QLYHOHV� GHO� DJXD�� FRQ�YLVWD� D� GHILQLU� VL� HO� DJXD�SUHVHQWH� HQ� HO� SR]R�HUD� SURGXFWR� DO� HVFXUULPLHQWR� VXSHUILFLDO� TXH�
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SXGLHUD�RFXUULU�GHELGR�D�ODV�OOXYLDV�R�D�OD�SUHVHQFLD�GH�DJXD�VXEWHUUiQHD��VRODPHQWH�VH�SXGR�UHDOL]DU�HQ���SR]RV�GHELGR�D�
TXH�OD�PD\RUtD�HVWDEDQ�VHFRV��\�ORV�TXH�WHQtDQ�DJXD��OD�SURIXQGLGDG�HUD�SHTXHxD��
• ,WLQHUDULR�KLGURJHROyJLFR��
&RQVLVWLy� HQ� UHDOL]DU� UHFRUULGRV� SRU� ORV� SHUILOHV� \� FDxDGDV� FRQ� YLVWD� D� PDSHDU� ODV� FRUULHQWHV� GH� DJXDV� VXSHUILFLDOHV� \�
PDQDQWLDOHV��PLGLHQGR�VXV�FDXGDOHV�HQ�ORV�FDVRV�HQ�TXH�IXHUD�SRVLEOH��
������'RFXPHQWDFLyQ�\�PXHVWUHR��
'RFXPHQWDFLyQ�\�PXHVWUHR�GH�SR]RV�RUGLQDULRV���
6H�UHDOL]y�SRU�HO�PDQXDO�GH�SURFHGLPLHQWRV�GHO�QtTXHO������VHJ~Q�OD�LQVWUXFFLyQ�,7�����������
/DV��PXHVWUDV�IXHURQ�HQYLDGDV�DO�ODERUDWRULR�(OLR�7ULQFDGR�)LJXHUHGR�SDUD�OD�GHWHUPLQDFLyQ��GH�ORV�HOHPHQWRV�TXtPLFRV��/D�
YHORFLGDG�GH�VHGLPHQWDFLyQ�VH�GHWHUPLQy�HQ�HO�ODERUDWRULR��GH�/DV�&DPDULRFDV�HQ�0RD��
0XHVWUDV�GH�OL[LYLDFLyQ��
(Q�SR]RV�SUHYLDPHQWH�VHOHFFLRQDGRV�\�HQ� ORV�KRUL]RQWHV� WtSLFRV�GH�PHQD� � ODWHULWD�GH�EDODQFH� �/%��VH� WRPDURQ�PXHVWUDV�
SDUD�ORV�HQVD\RV��VLHQGR�DQDOL]DGDV�HQ�HO�'HSDUWDPHQWR�GH�7HFQRORJtD�GH�OD�0RD�1LFNHO�6$��
������$QiOLVLV�GH�ODV�PXHVWUDV��
3DUD� ORV�DQiOLVLV�GH� ODV�PXHVWUDV�VH�GHWHUPLQDURQ� ORV�FRQWHQLGRV�GH�1L��&R��6L2���$O�2���0J2��0Q2�\�&U�2��SRU� ,&3�
�,6&/�����������OD�GHWHUPLQDFLyQ�YROXPpWULFD�GLUHFWD�GH�)H�\�HO�PpWRGR�GHO�GLFURPDWR�GH�SRWDVLR��,6&/�����������
�����&RQWUROHV�\�YHULILFDFLyQ�GH�GDWRV��
/D�YHULILFDFLyQ�GH�ORV�GDWRV�VH�UHDOL]y�FRQ�WUDEDMRV�GH�FRQWURO�GH�FDPSR��DQDOtWLFRV�\�GH�JDELQHWH��SURFHVDPLHQWR����
(O� JHyORJR� WRPy�SHULyGLFDPHQWH� HO� �����GHO� WRWDO� GH� ODV�PXHVWUDV� HQYLDGDV� DO� ODERUDWRULR� ³(OLR� 7ULQFDGR� )LJXHUHGR´� HQ�
6DQWLDJR� GH� &XED� SDUD� UHDOL]DUOH� FRQWUROHV� LQWHUQRV� \� XQ� ���� SDUD� FRQWUROHV� H[WHUQRV�� ORV� FXDOHV� VH� HMHFXWDURQ� HQ� XQ�
ODERUDWRULR�GH�7RURQWR�GHO�*UXSR�6*6�HQ�&DQDGi���
7RGD�OD�GRFXPHQWDFLyQ�JUiILFD�GH�SHUIRUDFLyQ��GRFXPHQWDFLyQ�\�PXHVWUHR�VH�HQWUHJD�DO�FOLHQWH�SDUD�VX�UHYLVLyQ��FRQWURO��\�
FRQVHUYDFLyQ��
/RV�YRO~PHQHV�ItVLFRV�SUR\HFWDGRV�\�HMHFXWDGRV�GH�ORV�WUDEDMRV�UHDOL]DGRV�VH�PXHVWUDQ�HQ�OD�WDEOD�������DQH[D����
������(YDOXDFLyQ�GHO�SRWHQFLDO�PHOtIHUR�SRU�OLWRORJtDV�HQ�HO�FXHUSR�/'���
&RQ�HO�REMHWLYR�GH�HYDOXDU�GHVGH�HO�SXQWR�GH�YLVWD�*HROyJLFR�HO�FRPSRUWDPLHQWR�GH�ORV�SDUiPHWURV�HVWDGtVWLFRV�HQ�HO�FXHUSR�
PLQHUDO�/'��GHO�\DFLPLHQWR�/D�'HOWD��VH�UHDOL]y�XQ�SURFHVDPLHQWR�TXH�SHUPLWH�FRQRFHU�FRPR�VH�FRPSRUWDQ�FDGD�XQR�GH�ORV�
SDUiPHWURV�HVWDGtVWLFRV�HQ�GLFKR�\DFLPLHQWR��SDUD�HVWR�IXHURQ�SURFHVDGRV�XQ�WRWDO�GH������GDWRV�GH�����SR]RV�HQ�HO�FXHUSR�
PLQHUDO�/'���ORV�FXDOHV�IXHURQ�UHDOL]DGRV�FRQ�D\XGD�GH�ORV�SURJUDPDV�6WDWJUDSKLV�SOXV�����\�6VSV��&RQ�HO�6WDWJUDSKLV�SOXV�
����VH�UHDOL]y�HO�SURFHVDPLHQWR�HVWDGtVWLFR�FRPR�WDO�GH�ODV�EDVHV�GH�GDWRV�FRUUHVSRQGLHQWHV��SRU�VHU�XQ�SURJUDPD�TXH�VH�
REWLHQHQ� EXHQRV� UHVXOWDGRV� GH� HVWH� WLSR�� /XHJR� FRQ� HO� 6VSV� VH� REWXYLHURQ� ORV� KLVWRJUDPDV� DGHFXDGRV� D� FDGD�
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SURFHVDPLHQWR�HPDQDGR�GHO�6WDWJUDSKLV�SOXV������HVWRV�KLVWRJUDPDV�VH�REWXYLHURQ�FRQ�HO 6VSV�\D�TXH�HVWH�YLVXDOL]D�PHMRU�
HO�FRPSRUWDPLHQWR�GH�ORV�SDUiPHWURV�HVWDGtVWLFRV� 



Yasser Martínez Santos                                                                                                               Trabajo de Diploma 

&$3Ì78/2�,,,��(9$/8$&,21�'(�/26�5(68/7$'26�
������,17(535(7$&,21�<�02'(/$&,21�*(2/2*,&$�'(/�&8(532�0,1(5$/�/'���
��������&RUWH]D�GH�PHWHRUL]DFLyQ��
/D� FRUWH]D� GH�PHWHRUL]DFLyQ� GHO� \DFLPLHQWR� /D� 'HOWD� VH� SUHVHQWD� HQ� IRUPD� GH�PDQWR� VXSHUILFLDO� FRQ� SUHGRPLQLR� GH� ORV�
SHUILOHV�OLWROyJLFRV�ODWHUtWLFRV�\�ODWHUtWLFR�VDSUROtWLFRV��UHODFLRQDGRV�SULQFLSDOPHQWH�FRQ�OD�SDUWH�PLQHUDOL]DGD�SDUD�1L�\�&R�GH�
URFDV�XOWUDPiILFDV�PHWHRUL]DGDV��/RV�SHUILOHV�VDSUROtWLFRV�WLHQHQ�XQD�GLIXVLyQ�OLPLWDGD�HQ�HVWH�\DFLPLHQWR��\�VH�DVRFLDQ�D�ODV�
PDILWDV�PHWHRUL]DGDV��VLHQGR�SUiFWLFDPHQWH�HVWpULOHV��\D�TXH�QR�DFXPXODQ�1L�\�&R�HQ�IRUPD�VLJQLILFDWLYD��
�'HQWUR�GH�ORV�OtPLWHV�GH�ORV�FXHUSRV�PLQHUDOHV�SUHVHQWD�XQ�FDUiFWHU�PiV�KHWHURJpQHR�FRQ�IUHFXHQWHV�WUDQVLFLRQHV�HQWUH�ORV�
SHUILOHV�ODWHUtWLFRV�\�ODWHUtWLFR�VDSUROtWLFRV��(Q�HVWRV�FDVRV��OD�FRUWH]D�VH�KD�GHVDUUROODGR�SRU�URFDV�XOWUDPiILFDV�TXH�VRQ�ODV�
SURGXFWRUDV� GH� PLQHUDOHV� SRUWDGRUHV� GH� 1L�&R�� SRU� OR� TXH� HVWDV� ORFDOLGDGHV� VRQ� ODV� TXH� HQFLHUUDQ� XQD� LPSRUWDQFLD�
LQGXVWULDO���
/D� SRVLFLyQ� GH� ORV� FXHUSRV� PLQHUDOHV� HQ� OD� JHRPRUIRORJtD� GHO� iUHD� GHO� \DFLPLHQWR� VH� PXHVWUD� HQ� OD� ILJXUD� ������
FRQMXQWDPHQWH�FRQ�HO�PRGHOR�GLJLWDO�GHO�WHUUHQR��GRQGH�VH�SXHGH�YHU�TXH�OD�PLQHUDOL]DFLyQ�~WLO�LQGXVWULDOPHQWH�VH�DVRFLD�D�
ORV�SDUWHDJXDV��LQGHSHQGLHQWHPHQWH�GH�VXV�DOWLPHWUtDV�����
(O�HVSHVRU�SURPHGLR�GH�OD�FRUWH]D�HQ�JHQHUDO�HV�����P��IOXFWXDQGR�HQWUH�����P�\������P�FRQ�XQD�YDULDELOLGDG�GH�����������
GHQWUR�GHO�FRQWRUQR�GH� ORV�FXHUSRV�PLQHUDOHV��HO�HVSHVRU�GH� OD�FRUWH]D�HV�! D �����P�� IOXFWXDQGR�HQWUH���\����P�FRQ�XQ�
FRHILFLHQWH�GH�YDULDFLyQ�GH�����������
(O� JUDGR� GH� GLIXVLyQ� DUHDO� \� GH� OD�PLQHUDOL]DFLyQ� �/%� GH� EDODQFH�� GH� ORV� WLSRV� SULQFLSDOHV� GH� SHUILOHV� OLWROyJLFRV� VRQ� ORV�
VLJXLHQWHV��
3HUILO�/LWROyJLFR��������������������'LIXVLyQ������&RHILFLHQWH�GH�0LQHUDOL]DFLyQ�����
���/DWHUtWLFRV�LQHVWUXFWXUDOHV����������������������������������������������������
���/DWHUtWLFRV�HVWUXFWXUDOHV������������������������������������������������������
���/DWHUtWLFR�6DSUROtWLFRV���������������������������������������������������������
���6DSUROtWLFRV��������������������������������������������������������������������������
3RU� FRQVLJXLHQWH�� HQ� HO� \DFLPLHQWR� /D�'HOWD� HO�PD\RU� SHVR�HQ� HO� SRWHQFLDO�PHQtIHUR� OR� OOHYDQ� SULQFLSDOPHQWH� ORV� SHUILOHV�
ODWHUtWLFR�VDSUROtWLFRV��VLHQGR�HVWRV�DGHPiV�ORV�PiV�GLIXQGLGRV�\�HQ�PHQRU�JUDGR�ORV�SHUILOHV�ODWHUtWLFRV�HVWUXFWXUDOHV��SHUR�
FRQ�XQ�SRWHQFLDO�GH�PLQHUDOL]DFLyQ�PiV�UHGXFLGR��/RV�SHUILOHV�ODWHUtWLFRV�LQHVWUXFWXUDOHV�\�VDSUROtWLFRV��VLQ�ODWHULWD��SUHVHQWDQ�
HO��������GH�ORV�SR]RV�QR�EDODQFHDGRV�\�R�QR�PLQHUDOHV��SHUR�VX�GLIXVLyQ�HV�VXERUGLQDGD��DSUR[LPDGDPHQWH������GHO�iUHD�
GHO�\DFLPLHQWR���(O�FRHILFLHQWH�JOREDO�DUHDO�GH�PLQHUDOL]DFLyQ�GH�OD�FRUWH]D�GH�PHWHRUL]DFLyQ�GHO�\DFLPLHQWR�/D�'HOWD�HV�GH�
���������HO�FXDO�HV�EDMR�GHELGR�D�OD�DPSOLD�SURSDJDFLyQ�GH�FRUWH]D�SRU�PDILWDV�TXH�RFXSDQ�XQD�LPSRUWDQWH�iUHD�������GHO�
WRWDO���ORFDOL]DGDV�SULQFLSDOPHQWH�OD�SDUWH�FHQWUDO�GH�OD�FRQFHVLyQ��
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/D�JpQHVLV�GH�OD�FRUWH]D�GH�PHWHRUL]DFLyQ�HV�HVHQFLDOPHQWH�HOXYLDO��LQ�VLWX���OR�TXH�VH�GHPXHVWUD�SRU�OD�SUHVHQFLD�GH�ORV�
HOHPHQWRV�HVWUXFWXUDOHV�SURSLRV�GH�ODV�RILROLWDV�HQ�IRUPD�PHWHRUL]DGD��GLTXHV��HWF�����
�

)LJXUD�������0RGHOR�GLJLWDO�GHO�\DFLPLHQWR�/D�'HOWD�FRQ�VXV�FXHUSRV�PLQHUDOHV�� 
�������3HWURORJtD�GHO�SURWROLWR��
(O�iUHD�GHO�\DFLPLHQWR�/D�'HOWD�VH�XELFD�HQ�QLYHOHV�PiV�DOWRV�GHO�FRUWH�RILROtWLFR�GH�OD�UHJLyQ��FRPSXHVWR�SULQFLSDOPHQWH�SRU�
HO� FRPSOHMR� FXPXODWLYR� XOWUDPiILFR� �WUDQVLFLRQDO� R� GH� 07=��� TXH� VH� FDUDFWHUL]D� SRU� XQD� VLJQLILFDWLYD� SURSDJDFLyQ� GH�
YDULHGDGHV�GH�URFDV�RILROtWLFDV��JDEURLGHV��SHULGRWLWDV�FRQ�SODJLRFODVD��SODJLRFODVLWDV�\�RWUDV��VLWXDGDV�SULQFLSDOPHQWH�HQ�ODV�
SDUWHV�FHQWUDO�\�SHULIpULFDV�GHO�\DFLPLHQWR��(VWDV�URFDV�PiILFD�RILROtWLFDV�DtVODQ�WUHV�LPSRUWDQWHV�EORTXHV�GH�SHULGRWLWDV�TXH�
IRUPDQ�FXHUSRV�VXEUHGRQGHDGRV�R�DODUJDGRV�� ORV�TXH�D�VX�YH]�VH�VHSDUDQ�GH�HOODV�SRU� IDOODV� WHFWyQLFDV��(VWRV�Q~FOHRV�
SHULGRWtWLFRV�HVWiQ�FRPSXHVWRV�SULQFLSDOPHQWH�SRU�KDU]EXUJLWDV�\�VXERUGLQDGDPHQWH�SRU�GXQLWD��
/D� SUHVHQFLD� GH� ODV�PDILWDV� DXPHQWD� OD� KHWHURJHQHLGDG� GH� OD� FRUWH]D� GH�PHWHRUL]DFLyQ�� DIHFWDQGR� WDPELpQ� HO� JUDGR� GH�
FRQWLQXLGDG�GHO�GHSyVLWR�PLQHUDO���VHFFLRQiQGROR�HQ�WUHV�GHSyVLWRV�R�FXHUSRV�PLQHUDOHV��UHVSHFWLYDPHQWH�/'���/'��\�/'��
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�)LJXUD� ��������� (VWDV� URFDV�PiILFDV�PHWHRUL]DGDV� QR� IRUPDQ�PHQDV� GH� YDORU� LQGXVWULDO� \� HPSHRUDQ� VLJQLILFDWLYDPHQWH� OD�
FDOLGDG�GH� OD�PDWHULD�SULPD�FXDQGR� IRUPDQ� LQWHUFDODFLRQHV�GHQWUR�GH� ORV�KRUL]RQWHV�GH�PHQD�~WLO��R�SRU� OD�FRQWDPLQDFLyQ�
GXUDQWH�OD�PLQHUtD���
$O�REVHUYDUVH�HO�KLVWRJUDPD�GH�IUHFXHQFLD�GHO�SURWROLWR��*UDILFR�����������VH�FRQFOX\H�TXH�HO�EDVDPHQWR�GHO�FXHUSR�PLQHUDO�
HV�HVHQFLDOPHQWH�SHULGRWtWLFR�\�RUGHQ�VXERUGLQDGR�SHULGRWtWLFR�FRQ�SODJLRFODVDV�� OR�TXH�FRQILUPD�OD�XELFDFLyQ�HQ�HO�QLYHO�R�
FRPSOHMR�FXPXODWLYR�XOWUDPiILFR�� 
*UDILFR����������+LVWRJUDPD�GHO�SURWROLWR�GH�OD�FRUWH]D�GH�LQWHPSHULVPR� 
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Std. Dev. = 1.11
N = 2,911

 

&yGLJRV�GHO�SURWROLWR�VREUH�OD�EDVH�GH�VX�FRPSRVLFLyQ�TXtPLFD��6HJ~Q�/DYDXW��:��������
� \�� 3HULGRWLWDV
� \�� 3HULGRWLWDV�3ODJOLRFOiVLFDV
� \��� 0DILWDV
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�������(YDOXDFLyQ�GHO�SRWHQFLDO�PHQtIHUR�SRU�OLWRORJtDV�HQ�HO�FXHUSR�/'���
/D�HYDOXDFLyQ�GHO�SRWHQFLDO�PHQtIHUR�SRU�OLWRORJtDV�SDUD�OD�/%�VH�SUHVHQWD�HQ�ORV�UHV~PHQHV�HVWDGtVWLFRV�HQ�ODV�WDEODV�1R��
���������������������������GRQGH�VH�PXHVWUDQ�ODV�FDUDFWHUtVWLFDV�GH�FDGD�OLWRORJtD�HQ�HO�FXHUSR�PLQHUDO��6REUH�OD�EDVH�GH�ORV�
UHVXOWDGRV�TXH�VH�SUHVHQWDQ�HQ�HO�KLVWRJUDPD�GH�IUHFXHQFLDV�GH�ODV�OLWRORJtDV��VH�REVHUYD�TXH�ORV�RFUHV�HVWUXFWXUDOHV�ILQDOHV�
�OLWRORJtD���2()��HV� OD�SUHGRPLQDQWH��� OD�FXDO�UHSUHVHQWD�XQ��������\�FRQVWLWX\H�OD� OLWRORJtD�PD\RULWDULD�GHQWUR�GH�OD�PHQD�
/LPRQLWD�GH�%DODQFH�X�KRUL]RQWH� OLPRQtWLFR�FRQIRUPDGR�SRU� ODV� OLWRORJtDV���\����DPEDV�HVWiQ�GLVWULEXLGDV�HQ�XQ�������(Q�
RUGHQ�VHFXQGDULR�QR�PHQRV� LPSRUWDQWH�DSDUHFH� OD�VHUSHQWLQLWD�GH�EDODQFH�HQ�HO�KRUL]RQWH�VDSUROtWLFR�FRQIRUPDGD�SRU� ODV�
OLWRORJtDV� ��\� ��� ODV� FXDOHV�VH� GLVWULEX\HQ�HQ� XQ� ����� �� FRQ� FRQWHQLGRV�SURPHGLRV� VLJQLILFDWLYRV� GH�1L��3URGXFWR� D� HVWDV�
FDUDFWHUtVWLFDV� VHJ~Q� HO� PRGHOR� GHVFULSWLYR� GH� SHUILOHV� GH� LQWHPSHULVPR� GH� $ULRVD� ,]QDJD�� -�'���� HW� DO� ������ HO� FXHUSR�
FODVLILFD� GHQWUR� GH� ORV� SHUILOHV� GH� LQWHPSHULVPR� ODWHUtWLFR�VDSUROtWLFR� HVWUXFWXUDO� LQFRPSOHWR �9HU�$QH[R� �������+LVWRJUDPD�
SDUD� �3(5)&2'�\�7DEOD�����������HO�FXDO�HVWD�HQ�FRUUHVSRQGHQFLD�FRQ� OR�REVHUYDGR�SDUD� WRGR�HO�\DFLPLHQWR�/D�'HOWD��$�
FRQWLQXDFLyQ�VH�SUHVHQWD�OD�HYDOXDFLyQ�GHO�SRWHQFLDO�PHQtIHUR�GH�ODV�OLWRORJtDV�TXH�IRUPDQ�OD�OLPRQLWD�GH�EDODQFH��
�
7DEOD����������5HVXPHQ�(VWDGtVWLFR�SDUD�HO�FXHUSR�/'���

�
���������(YDOXDFLyQ�GHO�SRWHQFLDO�PHQtIHUR�GH�OD�/LWRORJtD����2,&3���
&RQVWLWX\H�HO�HVFRPEUR�R�HVWpULO�GH�OD�PHQD�OLPRQLWD�GH�EDODQFH�\�GHVGH�HO�SXQWR�GH�YLVWD�GHO�SRWHQFLDO�PHQtIHUR�QR�
SUHVHQWD�LQWHUpV�SUiFWLFR�SDUD�OD�H[SORWDFLyQ��LQGHSHQGLHQWH�GH�WHQHU�HOHYDGRV�FRQWHQLGRV�GH�)H��9HU�7DEOD�����������VH�
H[FOX\HQ�GH�OD�PHQD�OLPRQLWD�GH�EDODQFH�SRU�HO�EDMR�FRQWHQLGR�GH�1L�\�&R��9HU�WDEOD���������\�$QH[R�����������D�E�F���
+LVWRJUDPDV�GH�)H��1L��&R�SDUD�2,&3��VREUH�OD�EDVH�GHO�&XW�2II�GH��������VHJ~Q�OD�)DEULFD�3HGUR�6RWWR�$OED��VH�
FDUDFWHUL]D�SRU�WHQHU�XQD�SRWHQFLD�SURPHGLR�GH�����P��$XQTXH�H[LVWHQ����SR]RV�DLVODGRV�FRQ�FRQWHQLGRV�SURPHGLRV�GH�1L�

3DUiPHWURV 0HGLD 0HGLDQD 'HVY�(VW 0LQLPR 0i[LPR &XDUWLOHV &RHI�9DU
,QIHULRU 6XSHULRU

%DVFRG ���� ��� ��� ��� ��� ��� ��� �����
3HUILOHV ���� ��� ���� ��� ��� ��� ��� �����
3(5)&2' ���� ��� ���� ��� ��� ��� ��� �����
)ULDEOH ����� �� ���� ��� �� ��� ���� �����
/LWRORJtD ���� ��� ���� ��� ��� ��� ��� �����
)H ����� ���� ����� ��� ���� ���� ���� �����
1L ��� ��� ���� ���� ���� ���� ��� �����
&R ���� ���� ���� ����� ���� ���� ���� �����
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GH�������GLVWULEXLGRV�HQWUH�ORV�EORTXHV�XELFDGRV�DO�1RUWH��������������������������\�&HQWUR�GHO�&XHUSR�������\��������HVWRV�
VH�FDUDFWHUL]DQ�SRU�WHQHU�EDMD�SRWHQFLD�GH���P�\�FRQWHQLGRV�GH�$O�2��GH������(O�FRHILFLHQWH�OLQHDO�GH�PLQHUDOL]DFLyQ�HV�GH�
��������/D�WDEOD���������SUHVHQWD�HO�UHVXPHQ�HVWDGtVWLFR�GH�HVWD�OLWRORJtD�HQ�HO�FXHUSR�PLQHUDO���
�
7DEOD����������5HVXPHQ�HVWDGtVWLFR�GH�OD�OLWRORJtD����2,&3���

�

���������(YDOXDFLyQ�GHO�SRWHQFLDO�PHQtIHUR�GH�OD�/LWRORJtD����2,63���
(V�XQD�GH�ODV�OLWRORJtDV�TXH�FRQIRUPDQ�OD�PHQD�GH�EDODQFH��GLVWULEXLGDV�HQ�XQ�����HQ�HO�FXHUSR�PLQHUDO�\�UHSUHVHQWDQ�
WDPELpQ�HO�����HQ�OD�PHQD�OLPRQLWD�GH�EDODQFH��HVWD�VH�FDUDFWHUL]D�SRU�WHQHU�SRWHQFLD�SURPHGLR�GH������P�\��FRQWHQLGR�
SURPHGLR�GH������GH�1L��9HU�WDEOD���������\�$QH[R����������D�E�F��+LVWRJUDPD�GH�)H��1L��&R���(O�FRHILFLHQWH�OLQHDO�GH�
PLQHUDOL]DFLyQ�HV�GHO�������VLHQGR�EDMR���DTXt�ORV�PD\RUHV�FRQWHQLGRV�GH�1L����������VH�HQFXHQWUDQ�HQ�OD�SDUWH�&HQWUDO�\�
2HVWH��GLVWULEXLGRV�HQWUH�ORV�EORTXHV������DO���������DO���������DO���������DO����\������DO�����6LQ�HPEDUJR�VH�GHEH�WHQHU�
HQ�FXHQWD�DOJXQRV�VHFWRUHV�XELFDGRV�HQ�OD�SDUWH�FHQWUDO�SRU�ORV�DOWRV�YDORUHV�GH�$O�2���SURPHGLR����������TXH�DOFDQ]DQ�
Pi[LPRV�GH������\�GH�6L�GHO������UHODFLRQDGRV�FRQ�XQ�EDVDPHQWR�GH�JpQHVLV�WUDQVLFLRQDO��URFDV�SHULGRWtWLFDV�FRQ�
SODJLRFODVDV���OR�FXDO�LQIOX\H�HQ�ORV�EDMRV�FRQWHQLGRV�GH�1L�����������(O�FRHILFLHQWH�OLQHDO�GH�PLQHUDOL]DFLyQ�HV�GHO�������
�

3DUiPHWURV 0HGLD 0HGLDQD 'HVY�6WG 0tQLPR� 0i[LPR &XDUWLOHV &RHI�9DU
,QIHULRU 6XSHULRU

%DVFRG ���� ��� ���� ��� ��� ��� ��� �����
(VSHVRU ���� ��� ���� ��� ���� ��� ���� �����
)H ����� ���� ���� ���� ���� ���� ���� ����
1L ���� ���� ���� ���� ��� ���� ���� �����
&R ���� ����� ���� ����� ���� ����� ���� �����
6L2�� ��� ���� ���� ���� ����� ���� ���� �����
$O�2�� ����� ����� ���� ���� ����� ����� ����� �����
0J2 ���� ���� ���� ��� ��� ���� ���� �����
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7DEOD����������5HVXPHQ�HVWDGtVWLFR�GH�OD�OLWRORJtD�����2,63��
�

���������(YDOXDFLyQ�GHO�SRWHQFLDO�PHQtIHUR�GH�OD�/LWRORJtD����2()���
(V�OD�OLWRORJtD�SULQFLSDO�GHQWUR�GH�OD�OLPRQLWD�GH�EDODQFH��HVWD�VH�GLVWULEX\H�HQ�XQ������HQ�HO�FXHUSR�PLQHUDO�\�UHSUHVHQWD�HO�
�����GH�OD�PHQD��FDUDFWHUL]DGD�SRU�XQD�SRWHQFLD�SURPHGLR�GH������P�\��FRQWHQLGRV�SURPHGLRV�GH��1L�VXSHULRUHV�DO������
�9HU�WDEOD���������\�$QH[R����������D�E�F���+LVWRJUDPD�SDUD�)H��1L��&R���(O�FRHILFLHQWH�OLQHDO�GH�PLQHUDOL]DFLyQ�HV�GHO���������
OR�TXH�GH�KHFKR�FRQYLHUWH�HVWD�OLWRORJtD�HQ�HO�PD\RU�SRWHQFLDO�PHQtIHUR�GHO�FXHUSR�PLQHUDO��\�GHVGH�HO�SXQWR�GH�YLVWD�SUiFWLFR�
SDUD�OD�H[SORWDFLyQ�PLQHUD�FRQVWLWX\H�OD�OLWRORJtD�SULPRUGLDO�TXH�VH�GHEH�WHQHU�HQ�FXHQWD�SRU�VXV�VLJQLILFDWLYRV�YDORUHV�GH�)H��
1L�\�&R�\�YHORFLGDG�GH�VHGLPHQWDFLyQ�GH�����PP��K��(O�IODQFR�2HVWH��%ORTXHV������\�������GHO�FXHUSR�PLQHUDO�HQWUH�ODV�
FRRUGHQDGDV�; ���������������< ���������������VH�FDUDFWHUL]D�SRU�WHQHU�DOWRV�FRQWHQLGRV�GH�1L�!��������\�SRWHQFLD�
PLQHUDO�SURPHGLR�GH��P��TXHGD�DELHUWR�SRU�OR�TXH�VH�UHFRPLHQGD�OD�SURORQJDFLyQ�GH�ORV�OLPLWHV�GHO�\DFLPLHQWR�KDFLD�HO�
RFFLGHQWH�FRQ�HO�REMHWLYR�GH�GHOLPLWDU�OD�H[WHQVLyQ�GH�OD�PLQHUDOL]DFLyQ�KDVWD�VX�DFXxDPLHQWR�HQ�HVWD�SDUWH��
�

3DUiPHWURV 0HGLD 0HGLDQD 'HVY�6WG 0tQLPR� 0i[LPR &XDUWLOHV &RHI�9DU
,QIHULRU 6XSHULRU

%DVFRG ���� ��� ���� ��� ��� ��� ��� �����
(VSHVRU ����� ��� ���� ��� ��� ��� ��� �����
)H ����� ���� ���� ��� ���� ���� ���� �����
1L ���� ���� ���� ���� ���� ���� ���� �����
&R ���� ����� ����� ����� ���� ����� ���� �����
6L2� ���� ���� ���� ���� ����� ���� ���� ������
$O�2� ����� ����� ���� ���� ����� ����� ����� �����
0J2 ���� ��� ���� ��� ���� ��� ��� �����
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7DEOD����������5HVXPHQ�HVWDGtVWLFR�GH�OD�OLWRORJtD�����2()��
�

���������,QIOXHQFLD�GH�ORV�GLTXHV�\�HVSHVRUHV�GH�PDILWDV�HQ�HO�FXHUSR�PLQHUDO��
(O�FXHUSR�PLQHUDO�VH�FDUDFWHUL]D�SRU�XQD�VLJQLILFDWLYD�SURSDJDFLyQ�GH�GLTXHV�\�HVSHVRUHV�GH�PDILWDV��OR�FXDO�GLVPLQX\HQ�ORV�
FRQWHQLGRV�GH�QtTXHO�\�OD�OH\�PLQHUDO��FRQ�VXV�FRQVHFXHQFLDV�SDUD�HO�SURFHVR�WHFQROyJLFR��(VWRV�WLHQHQ�XQD�FRPSRVLFLyQ�
SURPHGLR�GH���������GH�$O�2��\�VH�HQFXHQWUDQ�SRU�OR�JHQHUDO�HQ�ORV�SULPHURV���PHWURV���9HU�$QH[R��JUiILFRV�����������D�\�
E���SUHVHQWDQ�ODV�FDUDFWHUtVWLFDV�GH�HVWRV�VHFWRUHV�GHQWUR�GHO�FXHUSR�PLQHUDO��UHODFLRQDGR�FRQ�URFDV�SHULGRWtWLFDV�ULFDV�HQ�
SODJLRFODVDV�\�JDEURLGHV��
������0LQHUDORJtD��
&RQ�HO�PXHVWUHR�PLQHUDOyJLFR�UHDOL]DGR�VH�HVWDEOHFLy�TXH�OD�PHQD�PiV�DEXQGDQWH�HQ�HO�\DFLPLHQWR�HV�OD�/%�TXH�UHSUHVHQWD�
HO������\�VH�FRQFHQWUD�IXQGDPHQWDOPHQWH�HQ�OD�]RQD�GH�ORV�2FUHV�(VWUXFWXUDOHV�)LQDOHV��/D�6%�FRQVWLWX\H�HO�������
(O� JUiILFR�1R�� ���������PXHVWUD� TXH� ORV�PD\RUHV� FRQWHQLGRV� GH�1L� VH� FRQFHQWUDQ� HQ� OD� ]RQD� GH� ORV�2FUHV� (VWUXFWXUDOHV�
,QLFLDOHV��(O�&R�WLHQH�WHQGHQFLD�D�DFXPXODUVH�PiV�HQ�ORV�2FUHV�(VWUXFWXUDOHV�)LQDOHV��

3DUiPHWURV 0HGLD 0HGLDQD 'HVY�(VW 0tQLPR� 0i[LPR &XDUWLOHV &RHI�9DU
,QIHULRU 6XSHULRU

%DVFRG ���� ��� ���� ��� ��� ��� ��� �����
(VSHVRU ���� ��� ���� ��� ���� ��� ��� �����
)H ���� ���� ���� ���� ���� ���� ���� �����
1L ���� ���� ���� ���� ��� ���� ���� �����
&R ���� ���� ���� ����� ���� ����� ���� �����
6L2� ���� ���� ���� ���� ����� ��� ���� �����
$O�2� ����� ����� ���� ���� ����� ���� ����� �����
0J2 ���� ��� ���� ���� ����� ��� ��� �����
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/D� IDVH�PLQHUDOyJLFD� SULQFLSDO� HQ� WRGRV� ORV� KRUL]RQWHV� OLWROyJLFRV� UHSUHVHQWDGRV� �9HU� JUDILFR� ���������� HV� OD�*RHWKLWD�� VX�
FRQFHQWUDFLyQ�HV�PD\RU�HQ�ORV�2FUHV�,QHVWUXFWXUDOHV�\�VH�DFRPSDxD�HQ�ORV�KRUL]RQWHV�VXSHULRUHV�GH�IDVHV�VHFXQGDULDV�GH�
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&RPR�SURPHGLR��
(O�YDORU�PiV�DOWR�SDUD�HO�1L�VH�SUHVHQWD�HQ�ORV�2(,�������������
(O�YDORU�PiV�DOWR�SDUD�HO�&R�VH�SUHVHQWD�HQ�ORV�2()�������������
(O�YDORU�PiV�DOWR�SDUD�HO�)H VH�SUHVHQWD�HQ�ORV�2,�������������
(O�YDORU�PiV�DOWR�SDUD�OD�6L�VH�SUHVHQWDQ�HQ�2(,������������
(O�YDORU�PiV�DOWR�SDUD�HO�$O�VH�SUHVHQWDQ�HQ�2,&3������������
(O�YDORU�PiV�DOWR�SDUD�HO�0J�VH�SUHVHQWDQ�HQ�2(,������������
�
�����7(&721,&$��
/DV�LQYHVWLJDFLRQHV�DQWHULRUHV�GHPXHVWUDQ�TXH�ORV�VLVWHPDV�GLV\XQWLYRV�GLYLGHQ�OD�]RQD�HQ�EORTXHV�HOHYDGRV�\�KXQGLGRV�
�1DJ\�\�RWURV�������FRQ�GLIHUHQWHV�DPSOLWXGHV�GH�GHVSOD]DPLHQWRV�WDQWR�YHUWLFDO�FRPR�KRUL]RQWDO��ORV�OtPLWHV�GH�HVWRV�
EORTXHV�VRQ�IDOODV�GH�VHJXQGR�RUGHQ��FRQ�GLUHFFLyQ�FHUFDQD�D�OD�PHULGLRQDO�\�QRURULHQWDO���9HU�$QH[R���������0DSD�WHFWyQLFR�
GHO�<DFLPLHQWR�/D�'HOWD���
/DV�JUDQGHV�IDOODV�UHJLRQDOHV��HQ�HVWH�PDFL]R�HVWiQ�DVRFLDGDV�FRQ�ORV�FRQWDFWRV�HQWUH�ORV�F~PXORV�XOWUDPiILFRV�\�ORV�
PiILFRV�\�HQWUH�HVWRV�~OWLPRV�\�ORV�JDEURLGHV��'HELGR�D�OD�SUHVHQFLD�GH�HVWDV�IDOODV�HV�SRVLEOH�REVHUYDU�OD�UHJXODULGDG�
H[LVWHQWH�HQWUH�ORV�FRPSOHMRV�LQIHULRUHV�GH�ODV�RILROLWDV��
/D�SDUWH�1RUWH�\�(VWH�GHO�\DFLPLHQWR�/D�'HOWD�VH�XELFD�SUy[LPR�DO�FRQWDFWR�RULHQWDO�GH�ODV�URFDV�XOWUDPiILFDV�RILROtWLFDV�FRQ�
ORV�JDEURV�TXH�VH�DFRPSDxDQ�GH�VLVWHPDV�GH�IDOODV�VHFXQGDULDV�HQ�GRV�GLUHFFLRQHV��1RUWH�6XU�SUHGRPLQDQWH��6LVWHPD�
0HULGLRQDO��\�VXERUGLQDGR�(�:��/DWLWXGLQDO��FRQ�LQFOLQDFLyQ�DO�1RUWH��1(���(VWRV�VLVWHPDV�GH�IDOODV�FRQVWLWX\HQ�
UDPLILFDFLRQHV�GH��HU�RUGHQ�\�SXHGHQ�SURYRFDU�HQ�HO�\DFLPLHQWR�GHVQLYHOHV�GH�SURIXQGLGDG�HQ�HO�FRUWH�OLWROyJLFR��SURGXFWR�D�
ORV�GHVSOD]DPLHQWRV�HQXQFLDGRV�DQWHULRUPHQWH���
�����+,'52*(2/2*,$��
(Q�ORV�WUDEDMRV�UHDOL]DGRV�HQ�HO�6HFWRU�/'�,,��GH�DFXHUGR�D�ODV�REVHUYDFLRQHV�KLGURJHROyJLFDV�GXUDQWH�OD�SHUIRUDFLyQ��HQ�WUHV�
SR]RV�VH�GHWHFWy�HO�DJXD��RVFLODQGR�ORV�QLYHOHV�HQWUH���\����P��GXUDQWH�ODV�PHGLFLRQHV�SRVWHULRUHV�D�OD�SHUIRUDFLyQ�HQ����
SR]RV�VH�GHWHFWy�HO�DJXD��HVWDQGR�ORV�QLYHOHV�GH������D������P��HO�UHVWR�GH�ORV�SR]RV�TXH�HVWXYLHURQ�VHFRV�HQ�OD�PD\RUtD�GH�
ORV�FDVRV��VX�SURIXQGLGDG�IXH�LQIHULRU�D�OD�UHDO�SHUIRUDGD��SURGXFWR�DO�GHUUXPEH�R�GHVWUXFFLyQ�GH�ORV�PLVPRV���9HU�7DEOD�1R��
���������
'H�DFXHUGR�D�ORV�UHVXOWDGRV�REWHQLGRV�GH�ODV�PHGLFLRQHV�D�ORV�SR]RV��OD�FRPSOHMLGDG�KLGURJHROyJLFD�UHVXOWDUtD�VLPSOH��SHUR�
SURGXFWR� D� OD� FDQWLGDG� GH� PDQDQWLDOHV� GHWHFWDGRV� GXUDQWH� ORV� LWLQHUDULRV� \� VXV� FDXGDOHV� PHGLGRV� GXUDQWH� pVWRV�� TXH�
RVFLODURQ�GHVGH�����KDVWD���O�VHJ�VX�FRPSOHMLGDG�VHUtD�PRGHUDGD��FXHVWLyQ�TXH�GHEH�VHU�DFODUDGD�HQ�HO�SUy[LPR�HVWDGtR��\D�
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TXH� FRQ� XQD� UHG� PiV� GHQVD� HV� IDFWLEOH� FRUWDU� XQ� Q~PHUR� PD\RU� GH� ]RQDV� IUDFWXUDGDV� R� IDOODGDV�� TXH� HV� GRQGH� GHEH�
HQFRQWUDUVH�HO�DJXD�HQ�HVWH�WLSR�GH�IRUPDFLyQ�JHROyJLFD��
�
7DEOD�1R���������1LYHOHV�GHO�DJXD�GXUDQWH�\�SRVWHULRU�D�OD�SHUIRUDFLyQ�GH�ORV�SR]RV��
 

6HFWRU� 1R��3R]R�

'XUDQWH�OD�SHUIRUDFLyQ� 0HGLFLRQHV�GHVSXpV�GH�FXOPLQDGRV�ORV�SR]RV�

)HFKD� 3URIXQGLGDG�GHO�SR]R�
1LYHO�GHO�DJXD� )HFKD� 3URIXQGLGDG�GHO�SR]R� 1LYHO�GHO�DJXD�

LD-II 276789-2 13/3/2008 13.00 Seco 18/3/2008 10.20 9.75 
LD-II 286986-2 19/3/2008 5.50 Seco 27/4/2008 3.90 3.25 
LD-II 296856-2 18/3/2008 10.00 Seco 22/4/2008 4.00 2.55 
LD-II 306583-2 21/3/2008 20.00 Seco 10/4/2008 15.40 14.8 
LD-II 326723-2 22/3/2008 14.00 Seco 12/4/2008 11.30 7.8 
LD-II 326789-2 9/4/2008 13.00 Seco 12/4/2008 11.70 11.1 
LD-II 326659-2 23/3/2008 16.00 12 10/4/2008 11.20 Seco 
LD-II 336623-2 6/4/2008 11.00 Seco 10/4/2008 7.30 7.2 
LD-II 336729-2 8/4/2008 10.00 8 10/4/2008 7.70 5.2 
LD-II 336756-2 8/4/2008 20.00 12 10/4/2008 17.00 Seco 
LD-II 336759-2 7/4/2008 4.00 Seco 22/4/2008 3.56 3.06 
LD-II 336923-2 9/4/2008 5.00 Seco 22/4/2008 4.30 3.86 
LD-II 336959-2 10/4/2008 2.00 Seco 22/4/2008 1.30 0.96 
LD-II 326859-2 11/4/2008 2.00 Seco 22/4/2008 1.45 0.85 

������5(68/7$'26�'(�/$�(67,0$&,Ð1�'(�5(&85626�0,1(5$/(6�
��������5HFXUVRV�0LQHUDOHV���
/RV�UHVXOWDGRV�GH�OD�HVWLPDFLyQ�GH�ORV�UHFXUVRV�HQ�EDVH�D�OD�SHUIRUDFLyQ�FRQ�XQ��FXW�RII�GH�1L�GH��������VH�H[SRQHQ�HQ�OD�
VLJXLHQWH�WDEOD��
�
7$%/$���������0,1(5$/��%$/$1&($'2��/%��(1�(/�&8(532�/'���325��5('�������[������P���&87�2))�1L�/%�������
���
3( 30 3(�30 )5, 39 )H 1L &R 96� 70 90 9(
���� ���� ���� ����� ���� ����� ���� ����� ������ ���������� ���������� ����������

$FODUDFLRQHV��3(��3RWHQFLD�(VWpULO��30��3RWHQFLD�0LQHUDO��)5,��(VSHVRU�)ULDEOH��39��3HVR�9ROXPpWULFR��96���9HORFLGDG�GH�
6HGLPHQWDFLyQ��70��7RQHODGDV�GH�0LQHUDO��90��9ROXPHQ�GH�0LQHUDO��9(��9ROXPHQ�GH�(VWpULO��
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(O�FRHILFLHQWH�GH�PLQHUDOL]DFLyQ�JOREDO�SRU�FXHUSRV�PLQHUDOHV�VH�SUHVHQWD�HQ�OD�WDEOD�������D��GH� OD�FXDO�VH�SXHGHQ�LQIHULU�
TXH�ODV�PD\RUHV�SHUVSHFWLYDV�VH�SUHVHQWDQ�HQ�HO�/'��HO�FXDO�UHSUHVHQWD��HO������GH�WRGD�HO�iUHD�\�WLHQH�XQ�FRHILFLHQWH�GH�
PLQHUDOL]DFLyQ�GHO���������DYDODGR�SRU�OD�FRQWLQXLGDG�JHROyJLFD��GHQVLGDG�GH�OD�UHG�GH�H[SORUDFLyQ��IRUPD�\�FDOLGDG�GH�ORV�
GDWRV���
�
7DEOD�1R��������D��$5($�<�*5$'2�'(�0,1(5$&,21��'(�/$�&257(=$�'(�,17(03(5,602�325�&8(532�0,1(5$/���
 

Cuerpo 

Mineral 

Área (m2) Pozos % Área Bloques 

300x300 

COEFMIN 

(%) 

LD1 432706.90 201 28.43 10 97.51 

/'� ��������� ��� ����� �� �����
LD3 298314.30 29 19.6 6 93.10 

Total 1521667.20 460 99.98 38 93.45 

(O�FXHUSR�PLQHUDO�/'��DJUXSDQ�HQ�VX�FRQMXQWR�HO���������������70��GH�ORV�UHFXUVRV�LQGLFDGRV�HVWLPDGRV�HQ�HO�DxR�������
�������&DOLGDG�GHO�PLQHUDO��
/RV�PLQHUDOHV�TXH�SURFHVD�OD�SODQWD�0RD�1tFNHO�6�$��IRUPDQ�SDUWH�GH�OD�PHQD�ODWHUtWLFD�/%��OD�FXDO�SRU�WDQWR�FRQVWLWX\H�OD�
PHQD�SULQFLSDO�GH�HVWD�LQGXVWULD��/D�FDOLGDG�GH�ORV�PLQHUDOHV�VH�H[SRQH�IXQGDPHQWDOPHQWH�EDViQGRVH�HQ�OD�FRPSRVLFLyQ�
TXtPLFD�\�OD�YHORFLGDG�GH�VHGLPHQWDFLyQ���
&RPR�HVWLPDGRUHV�GH�OD�FDOLGDG�VH�XWLOL]DURQ�WDPELpQ�SDUiPHWURV�XWLOL]DGRV�SRU�OD�SODQWD�3HGUR�6RWWR�$OED�GH�0RD�1tFNHO�
6�$���FRPR�ORV�VLJXLHQWHV��
1RFLYRV�
0J���GLVHxR���������([FHSFLRQDOPHQWH�VH�SURFHVDQ�PLQHUDOHV�KDVWD�FRQ��������
6L�±��GLVHxR�����([FHSFLRQDOPHQWH�VH�SURFHVDQ�PLQHUDOHV�KDVWD�����GH�VtOLFH��
$O��������
�
9HORFLGDG�GH�6HGLPHQWDFLyQ��PP��K��
�([FHOHQWH��!�����
%XHQD����������
5HJXODU����������
0DOD��������
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��������&RPSRVLFLyQ�TXtPLFD���
/D� FRPSRVLFLyQ� TXtPLFD� GH� ORV�PLQHUDOHV� \� OD� YHORFLGDG� GH� VHGLPHQWDFLyQ� VH� H[SRQHQ� HQ� OD� WDEOD� 1R�������� VLHQGR� ORV�
UHVXOWDGRV� GH� OD� YDULDQWH� SULQFLSDO� ORV� FRUUHVSRQGLHQWHV� DO�&XW�RII� GH�1L� ! ������ /D� GLVWULEXFLyQ� DUHDO� GH� ORV� FRQWHQLGRV�
TXtPLFRV�\�SDUiPHWURV�ItVLFRV��YHORFLGDG�GH�VHGLPHQWDFLyQ��SHVR�YROXPpWULFR��HVSHVRU�PLQHUDO��GH�ORV�FXHUSRV��PLQHUDOHV�
VH�H[SRQH�HQ�ORV�PDSDV�SDUD�OD�PHQD�/%�HQ�ORV�$QH[RV������������3RWHQFLD�GH�HVFRPEUR���1R�����������3RWHQFLD�GH�PHQD����
1R�����������)H���1R�����������1L���1R������������&R���1R�����������6L2����1R������������$O���1R�����������0J���1R������������&U���
����������0Q���1R������������9HORFLGDG�GH�VHGLPHQWDFLyQ�D�OD���KRUDV��
(Q�HVWRV�PDWHULDOHV�VH�SXHGH�REVHUYDU�TXH�ORV�PLQHUDOHV�TXH�FRPSRQHQ�OD�PHQD�/%�SXHGHQ�FRQVLGHUDUVH�GH�DFHSWDEOH�HQ�
JHQHUDO��\D�TXH�FXPSOHQ�ODV�H[LJHQFLDV�GH�FDOLGDG�LQGLFDGDV�PiV�DUULED��H[LVWLHQGR�XQ�OLJHUR�LQFUHPHQWR�HQ�ORV�FRQWHQLGRV�
GH�0J����������\�$O����������VLHQGR�PDV�QRWDEOH�HVWRV�FRQWHQLGRV�HQ�HO�FXHUSR�/'���0J!����\�$O�!������DIHFWDGR�HQ�JUDQ�
PHGLGD�SRU�ODV�URFDV�JDEURLGHV�\�SHULGRWLWRV�3ODJLRFOiVLFDV�TXH�ERUGHDQ�HO�FXHUSR�PLQHUDO��HQ�HO�1�1(�\�6�6(�GHO�iUHD��3RU�
HVWDV�FDXVDV�VH�REVHUYD�XQD�GLVPLQXFLyQ�GH�ORV�FRQWHQLGRV�GH�)H�HQ�HVWD�SDUWH�GHO�\DFLPLHQWR��
/D�YHORFLGDG��GH�VHGLPHQWDFLyQ�HQ�OD�PHQD�/%�HV�H[FHOHQWH��JHQHUDOPHQWH�VXSHULRU�D�����PP��K��/RV�PLQHUDOHV�GHO�PD\RU�
FXHUSR� PLQHUDO� /'��� TXH� FRQWLHQH� HO� ����� GHO� WRQHODMH� WRWDO� GHO� \DFLPLHQWR� WRWDO�� VH� FDUDFWHUL]D� SRU� XQD� YHORFLGDG� GH�
VHGLPHQWDFLyQ�SURPHGLR� �����PP��K�VLHQGR�PX\�EXHQD�FHUFDQD�DO�OLPLWH�VXSHULRU�GH�����PP��K���
/D�FRPSRVLFLyQ�TXtPLFD�SURPHGLR��HQ����GH�OD�PHQD�/%��HVWXGLDGR�HQ�HVWD�iUHD�SRU�UHG�����[�����P��HV�OD�VLJXLHQWH��

3( 30 )5, 39 )( 1, &2 6,2� $/ 0* &5 01 96�
���� ���� ����� ���� ����� ���� ����� ���� ���� ���� ���� ���� ���

)XHURQ� UHDOL]DGDV� SUXHEDV� GH� OL[LYLDFLyQ� D� ���PXHVWUDV� HQ� HO� \DFLPLHQWR�� ORV� UHVXOWDGRV� REWHQLGRV� VH� SUHVHQWDQ� HQ� ORV�
JUiILFRV���������\���H[SXHVWRV�D�FRQWLQXDFLyQ�REVHUYiQGRVH�HQ�VXV�UHVXOWDGRV�FRQWHQLGRV�SURPHGLRV�DFHSWDEOHV�GH�1L�\�&R�
GH� ����� �\� ������ UHVSHFWLYDPHQWH� HQ� ODV� PXHVWUDV� HVWXGLDGDV�� UHGXFLGRV� SRU� ODV� PXHVWUDV� /'���� \� �� TXH� SRVHHQ�
FRQWHQLGRV�LQIHULRUHV�D������
/RV�YDORUHV�SURPHGLRV�GH�VHGLPHQWDFLyQ�GH�OD�SXOSD�OL[LYLDGD�IXHURQ�GH����PP�K�\�����PO��K�OR�TXH�SHUPLWH�DILUPDU�TXH�VH�
WUDWD�GH�XQ�PLQHUDO�GH�EXHQDV�FDUDFWHUtVWLFDV�GH�VHGLPHQWDFLyQ�\�QR�GHEH�SURYRFDU�SUREOHPDV�HQ�HO�SURFHVR�GH�ODYDGR��
(Q�WUHV�PXHVWUDV�/'�����\����VH�SUHVHQWDQ�HQ�OD�/%�FRQWHQLGRV�GH�6L��$O�\�0J�SRU�HQFLPD�GH�ORV�SDUiPHWURV�TXH�H[LJH�OD�
IDEULFD��QR�REVWDQWH�D�HVWRV�FRQWHQLGRV�HOHYDGRV�HO�H[WUDFWDEOH�GH�1L�\�&R� IXH�VXSHULRU�D������\�D� OD�YH]�VXSHULRU�D� ORV�
YDORUHV�SURPHGLRV�GH�1L�\�&R�REWHQLGRV�EDMR�XQD�5$0 �������W�O�GH�������\�������SDUD�1L�\�&R��SRU�OR�TXH�VH�FRQVLGHUD�XQ�
PLQHUDO�GH�EXHQD�FDOLGDG��
�
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�����5HVXOWDGRV�GH�ODV�SUXHEDV�GH�OL[LYLDFLyQ��
3DUD�OD�FDUDFWHUL]DFLyQ�GHO�PLQHUDO�VH�OOHYDURQ�D�FDER����OL[LYLDFLRQHV�SLORWR�HQ�OD�DXWRFODYH�SLORWR�GHO�'SWR��GH�7HFQRORJtD�
EDMR�ODV�VLJXLHQWHV�FRQGLFLRQHV���
9ROXPHQ�GH�SXOSD�����/LWURV�
� VRO�ILQDO�HVSHUDGR����������
5HODFLyQ�iFLGR�PLQHUDO���������W�W�
7HPSHUDWXUD���������&�
$JLWDFLyQ�������USP�
/D�SXOSD�OL[LYLDGD�REWHQLGD�EDMR�HVWDV�FRQGLFLRQHV�IXH�XWLOL]DGD�SDUD�OD�GHWHUPLQDFLyQ�GH�OD�YHORFLGDG�GH�VHGLPHQWDFLyQ�HQ��
\ ��KRUDV�HQ�SUREHWDV�GH������PO��$GLFLRQDOPHQWH�VH�WRPDURQ�PXHVWUDV�GHO�PDWHULDO�VyOLGR�WDQWR�FUXGR�FRPR�OL[LYLDGR��DVt�
FRPR�GHO�OLFRU�OL[LYLDGR�SDUD�DQiOLVLV�TXtPLFR��

5HVXOWDGRV�GHO�FRQWHQLGR�GH�1L��&R�\�0J�GH����PXHVWUD�GH�PLQHUDO�\DFLPLHQWR�
/D�'HOWD
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(Q�OD�*UiILFD�1���VH�SXHGH�REVHUYDU�TXH�VH�WUDWD�GH�XQ�PLQHUDO�FRQ�FRQWHQLGRV�GH�1L�\�&R�DFHSWDEOHV��VLHQGR�HO�SURPHGLR�
GH�GLFKRV�PHWDOHV�GH��������\��������UHVSHFWLYDPHQWH��������GH�1L�&R���
(O�FRQWHQLGR�SURPHGLR�GH�0J�HQ�HO�PLQHUDO�IXH�GH��������FRQ�XQ�YDORU�Pi[LPR�GH��������HQ�XQD�VROD�PXHVWUD��PXHVWUD�
�����/RV�FRQWHQLGRV�GH�$O�\�6L2� VH�PXHVWUDQ�D�FRQWLQXDFLyQ��

&RQWHQLGR�GH�$O�\�6L2��HQ����PXHVWUD�GH�PLQHUDO�\DFLPLHQWR�/D�'HOWD
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�
(Q�OD�*UiILFD�1����VH�SXHGHQ�REVHUYDU�ORV�FRQWHQLGRV�GH�ORV�HOHPHQWRV�$O�\�6L2� WDPELpQ�VRQ�EDMRV�FRQ�YDORUHV�SURPHGLRV�
GH��������\��������UHVSHFWLYDPHQWH��6RODPHQWH�OD�PXHVWUD�/'����PRVWUy�XQ�YDORU�GH�6L2� GH��������FRPR�YDORU�DOWHUDGR�
GH�HVWH�SDUiPHWUR���
(Q�VHQWLGR�JHQHUDO�HVWH�PLQHUDO�PRVWUy�EDMR�FRQWHQLGR�GH�QRFLYRV�DOWHUiQGRVH�VRODPHQWH�OD�PXHVWUD������
(Q�OD�*UiILFD�1���VH�SXHGHQ�REVHUYDU�ORV�UHVXOWDGR�GH�OD�([WUDFFLyQ�GH�1L�\�&R��/RV�YDORUHV�SURPHGLRV�GH�HVWRV�SDUiPHWURV�
IXHURQ�GH���������\���������UHVSHFWLYDPHQWH��SRU�OR�TXH�VH�SXHGH�DILUPDU�TXH�HV�XQ�PLQHUDO�GH�EXHQ�FRPSRUWDPLHQWR�HQ�



�����������À����������������������������������������������������������������������������������������������������������������������

25

OD� OL[LYLDFLyQ�GHO�1L�\�HO�&R��6RODPHQWH� OD�PXHVWUD�/'���� �GHVFULWD�FRPR�GH�DOWRV�QRFLYRV�DQWHULRUPHQWH��SURGXMR�YDORUHV�
EDMRV�HQ�HVWRV�SDUiPHWURV�OR�FXDO�VH�H[SOLFD�SRU�ORV�DOWRV�FRQWHQLGRV�GH�0J�\�6L2� �������\���������

5HVXOWDGRV�GH�H[WUDFFLyQ�GH�1L�\�&R�GH����PXHVWUDV�GH�PLQHUDO�\DFLPLHQWR�/D�
'HOWD
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5HVXOWDGRV�GH�OD�YHORFLGDG�GH�VHGLPHQWDFLyQ�SXOSD�OL[LYLDGD�HQ����PXHVWUDV�GH�
SR]RV�GHO�\DFLPHLQWR�/D�'HOWD

�
��
��
��
��

���
���
���
���

/'
��

/'
��

/'
��

/'
��

/'
��

/'
��

/'
��

/'
��

/'
��

/'
���

/'
���

/'
���

/'
���

/'
���

/'
���

/'
���

/'
���

1RPEUH�PXHVWUD

9H
ORF

LGD
G�G

H�V
HGL

PH
QWD

FLy
Q�H

Q�
PP

�K

�

���

���

���

���

���

���

9H
ORF

LGD
G�G

H�V
HGL

PH
QWD

FLy
Q�H

Q�
PO

��K

�PP��K� �PO��K�

�
*UiILFR�1���

(Q�OD�*UiILFD�1���VH�SXHGHQ�REVHUYDU�ORV�UHVXOWDGRV�GH�OD�YHORFLGDG�VHGLPHQWDFLyQ�GH�OD�SXOSD�OL[LYLDGD�GH�ODV�PXHVWUDV�GH�
HVWH�\DFLPLHQWR�� /RV�YDORUHV�SURPHGLRV�GH� HVWH� SDUiPHWUR� WDQWR�SDUD� XQD� KRUD� FRPR�SDUD� �� KRUDV� IXHURQ� HOHYDGRV� ����
PP�K�\�����PO��K��SRU�OR�TXH�VH�FRQVLGHUD�XQ�PLQHUDO�GH�EXHQD�VHGLPHQWDFLyQ�GH�OD�SXOSD�OL[LYLDGD��6ROR���PXHVWUDV������\�
����HVWXYLHURQ�SRU�GHEDMR�GH�ORV����PP�K��
/DV�PXHVWUDV�/'���\���REWLHQHQ�YDORUHV�PX\�EDMRV�GHO�FRQWHQLGR�GH�1L��PHQRU�TXH������SRU�OR�TXH�FRQVLGHUDPRV�TXH�VRQ�
PXHVWUDV�GH�PLQHUDO�PX\�FHUFDQDV�DO�FXW�RII�GH�ORV�SR]RV�SHUR�QR�SUHVHQWDQ�GLILFXOWDGHV�HQ�OD�OL[LYLDFLyQ�QL�HQ�OD�YHORFLGDG�
GH�VHGLPHQWDFLyQ��6X�FRQWHQLGR�GH�)H�HV�VXSHULRU�D�������
�/D�PXHVWUD�/'����SRVHH�XQ�FRQWHQLGR�DOWR�GH�$O����������\�GH�0J����������OR�FXDO�SURYRFD�SUREOHPDV�GH�VHGLPHQWDFLyQ�GH�
OD�SXOSD�OL[LYLDGD�\�DIHFWD�OD�H[WUDFFLyQ�GH�1L�TXH�IXH�GH����������
/D�PXHVWUD�/'���SRVHH�XQ�FRQWHQLGR�DOWR�GH�1L�\�&R��1L�&R ���������6LQ�HPEDUJR�HO�FRQWHQLGR�GH�6L2��HV�VXSHULRU�D�����\�
HO�0J�HV�GH�������OR�TXH�DIHFWD�OD�YHORFLGDG�GH�VHGLPHQWDFLyQ�GH�OD�SXOSD�OL[LYLDGD�����PP�K��VLQ�DIHFWDU�OD�H[WUDFFLyQ�GH�1L�
TXH�DOFDQ]D����������
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/D�PXHVWUD�/'����SRVHH�XQ�EDMR�FRQWHQLGR�GH�)H���������� LQGLFDQGR�TXH�FRQWLHQH�VHUSHQWLQD�GHVFRPSXHVWD�FRQILUPDGD�
FRQ� HO� DOWR� FRQWHQLGR� GH� 6L2� \ 0J�� ������ �� \� ����� �� UHVSHFWLYDPHQWH�� (Q� HVWH� FDVR� VH� DIHFWDQ� OD� YHORFLGDG� GH�
VHGLPHQWDFLyQ�����PP�K��\�OD�H[WUDFFLyQ������������
�����5(68/7$'26�'(�/26�&21752/(6�'(�/$%25$725,2��
�������&RQWURO�GH�ORV�WUDEDMRV�DQDOtWLFRV��
(Q�HVWH�UHSRUWH�VH�H[SRQHQ�VRODPHQWH�ORV�UHVXOWDGRV�GHO�FRQWURO�DQDOtWLFR�LQWHUQR��UHDOL]DGR�HQ�HO�SURSLR�ODERUDWRULR�HQ�IRUPD�
FLIUDGD�H�LQGHSHQGLHQWH�SRU�HO�JHyORJR��
/RV�UHVXOWDGRV�GH�OD�SUHFLVLyQ�GHO�FRQWURO�LQWHUQR�VH�H[SRQHQ�HQ�ODV�WDEODV�1R���������SDUD�ORV�FRQWHQLGRV�GH�1tTXHO�!�����
�UDQJR�GHO�PLQHUDO��\���������SDUD�1L��������UDQJR�GHO�HVFRPEUR�\�HVWpULO���3DUD�SHUFLELU�DXVHQFLD�GH�HUURUHV�FDVXDOHV�GH�
VLJQLILFDGR�SUiFWLFR�YHU�$QH[R��*UiILFR����������DO������������(UURU�5HODWLYR���7ROHUDQFLD�1RUPDO���(5���71���SRU�OR�TXH�ORV�
DQiOLVLV� EiVLFRV� FXPSOHQ� ODV� H[LJHQFLDV� GH� OD� QRUPD� UDPDO� REOLJDWRULD� 15�0*� ����� SDUD� GHWHUPLQDFLRQHV� DQDOtWLFDV� GH�
WHUFHUD�FDWHJRUtD�GHVWLQDGDV�D�OD�HVWLPDFLyQ�GH�UHFXUVRV�PLQHUDOHV��
(O�SRU�FLHQWR�GH�FRQWURO�ORJUDGR�HV�VDWLVIDFWRULR��QR�LQIHULRU�D�������SDUD�ODV�PXHVWUDV�TXH�UHSUHVHQWDQ�HO�PLQHUDO��1L�!�������
QR�REVWDQWH�QR�VH�DOFDQ]y�LJXDO�UHSUHVHQWDWLYLGDG�HQ�ODV�PXHVWUDV�GHO�HVFRPEUR�\�HVWpULO��1L�������FRQ�������GH�FRQWURO���
/RV�UHVXOWDGRV�GH�OD�H[DFWLWXG�GHO�FRQWURO�H[WHUQR�VH�PXHVWUDQ�HQ�OD�WDEOD�1R���������\�HQ��ORV�JUiILFRV�1R���������DO����������
GRQGH�VH�REVHUYD�OD�SUHVHQFLD�GH�DOJXQDV�GLIHUHQFLDV�VLVWHPiWLFDV��VHVJRV��HQWUH�DPERV�ODERUDWRULRV�SDUD�ORV�HOHPHQWRV�
TXtPLFRV�1L��$O�2�� \�&U�2�� � �UHFDOFDGR� FRQ� DPDULOOR��� HO� UHVWR� GH� ORV� HOHPHQWRV� VH�HQFXHQWUD� GHQWUR� GH� ORV� UDQJRV� GH�
DFHSWDELOLGDG�VHJ~Q� OD�QRUPD�15�0*��������(Q�HO�FRQWURO�H[WHUQR�VH�SXGR�FRPSUREDU�XQ�����GH�UHFKD]R��9HU� WDEOD�1R��
����������VLHQGR�PDV�VLJQLILFDWLYR�HQ�HO�HOHPHQWR�6L2��HQ�OD�FODVH��������HVWRV�UHFKD]RV�VRQ�FDXVDGRV�GHELGR�D�HUURUHV�GH�
GDWRV� WDOHV� FRPR� PH]FODV� GH� PXHVWUDV� R� VXVWLWXFLRQHV� DFFLGHQWDOHV�� WDOHV� HUURUHV� SXHGHQ� RFXUULU� HQ� FXDOTXLHUD� GH� ORV�
SURFHVRV��
1R�REVWDQWH�ORV�DVSHFWRV�VHxDODGRV��SXHGHQ�DFHSWDUVH�ORV�DQiOLVLV�FRPR�YiOLGRV�\D�TXH�FXPSOHQ�ODV�FRQGLFLRQHV�SDUD�XQ�
DQiOLVLV�GH��UD�FDWHJRUtD�TXH�VRQ� ORV�DSURSLDGRV�SDUD� ORV�HIHFWRV�GH� OD�SURVSHFFLyQ�JHROyJLFD�\� OD�FDWHJRUL]DFLyQ�GH� ORV�
UHFXUVRV��$GHPiV�VH�ORJUy�VXILFLHQWH�H[DFWLWXG�HQ�OD�GHWHUPLQDFLyQ�GHO�)H��1L��&R��6L2���0J2�\�0Q2�HQ�JHQHUDO��FRQ�XQ�
FRHILFLHQWH�GH�FRQFRUGDQFLD�HQWUH�ORV�DQiOLVLV�EiVLFRV�\�GH�FRQWURO�GH�XQ�������$XQTXH�H[LVWHQ�UDQJRV�UHFKD]DGRV�HQ�HO�1L��
&R�� $O�2��� \� &U�2��� HVWRV� QR� WLHQHQ� LQFLGHQFLD� SUiFWLFD� SDUD� ORV� HIHFWRV� GH� ORV� IXWXURV� WUDEDMRV� TXH� VH� UHDOLFHQ� HO�
\DFLPLHQWR��
�
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5(68/7$'26�'(/�&21752/�(;7(512�*(2/2*,&2�'(�/$�'(/7$��'(/�/$%25$725,2�6*6��7252172��&$1$'$���
z�� �>�D ��^�� ,�^d� W� W� �� �Z ^ d��> d�Z/d dD < �DdZ� �DdZ�d Z��,�

> � &�
> � &�
> � E/
> � E/
> � �K
> � �K
> � ^/K
> � ^/K
> � ^/K
> � �> K
> � �> K
> � D'K
> � D'K
3% �3URPHGLR�GHO�DQiOLVLV�EiVLFR������3& �3URPHGLR�GHO�DQiOLVLV�GH�FRQWURO������. &RHILFLHQWH�GH�FRQFRUGDQFLD��($ �(UURU�DEVROXWR�����(5 �(UURU�UHODWLYR������70 �7ROHUDQFLD�PD\RU��DFHSWDEOH�GHEH�VHU�� �����70$� �$FHSWDELOLGDG�7&$/ �9DORU�W�6WXGHQW�HPStULFR���7&5,7 �9DORU�W�6WXGHQW�WDEXODGR��7ROHUDQFLD���6 'HVYLDFLyQ�HVWiQGDU�GH�ODV�GLIHUHQFLDV�EiVLFR�FRQWURO��3$& ���GH�FRQWURO�&075$ �&DQWLGDG�GH�PXHVWUDV�DFHSWDGDV����&075$7 �&DQWLGDG�GH�PXHVWUDV�WRWDO�DQDOL]DGDV��5(&+$ �3RU�FLHQWR�GH�SDUHMDV�UHFKD]DGDV�SRU�GLIHUHQFLDV�JURVHUDV��0(',$�����6���

7DEOD�1R���������
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&21&/86,21(6��
(O�iUHD�GHO�\DFLPLHQWR�/D�'HOWD�VH�XELFD�HQ�QLYHOHV�PiV�DOWRV�GHO�FRUWH�RILROtWLFR�GH�OD�UHJLyQ��FRPSRQLpQGRVH�SULQFLSDOPHQWH�
SRU�HO�FRPSOHMR�FXPXODWLYR�XOWUDPiILFR��WUDQVLFLRQDO�R�07=���SRU�OR�TXH�VH�FDUDFWHUL]D�SRU�XQD�VLJQLILFDWLYD�SURSDJDFLyQ�GH�
YDULHGDGHV�GH�URFDV�RILROtWLFDV�GH�FRPSRVLFLyQ�PiV�iFLGD��JDEURLGHV��SHULGRWLWDV�FRQ�SODJLRFODVD��SODJLRFODVLWDV�\�RWUDV���
XELFDGDV�SULQFLSDOPHQWH�HQ�ODV�SDUWHV�FHQWUDO�\�SHULIpULFDV�GHO�\DFLPLHQWR��OR�TXH�FRQWUROD�OD�PLQHUDOL]DFLyQ�IRUPDQGR�ODV�
DFXPXODFLRQHV�GH�PLQHUDOHV��FXHUSRV��VREUH�EORTXHV�SHULGRWtWLFRV�DLVODGRV��VHSDUDGRV�GH�ODV�PDILWDV�SRU�IDOODV�WHFWyQLFDV��

�� /D�OLWRORJtD�SULQFLSDO�GHQWUR�GH�OD�OLPRQLWD�GH�EDODQFH�HV�HO�2FUH�(VWUXFWXUDO�ILQDO��HVWD�VH�GLVWULEX\H�HQ�XQ������HQ�
HO� FXHUSR� PLQHUDO� \� UHSUHVHQWD� HO� ��� �� GH� OD� PHQD�� FDUDFWHUL]DGD� SRU� XQD� SRWHQFLD� SURPHGLR� GH� ����� P� \��
FRQWHQLGRV�SURPHGLRV�GH��1L�VXSHULRUHV�DO������

�� (O�FRHILFLHQWH�OLQHDO�GH�PLQHUDOL]DFLyQ�HQ�HO��2()�HV���������OR�TXH�GH�KHFKR�FRQYLHUWH�HVWD�OLWRORJtD�HQ�HO�PD\RU�
SRWHQFLDO�PHQtIHUR�GHO�FXHUSR�PLQHUDO��\�GHVGH�HO�SXQWR�GH�YLVWD�SUiFWLFR�SDUD�OD�H[SORWDFLyQ�PLQHUD�FRQVWLWX\H�OD�
OLWRORJtD� SULPRUGLDO� TXH� VH� GHEH� WHQHU� HQ� FXHQWD� SRU� VXV� VLJQLILFDWLYRV� YDORUHV� GH� )H�� 1L� \� &R� \� YHORFLGDG� GH�
VHGLPHQWDFLyQ�GH�����PP��K��

�� (O�FXHUSR�PLQHUDO�/'��DJUXSD�HQ�VX�FRQMXQWR��HO���������������70��GH�ORV�UHFXUVRV�LQGLFDGRV�HVWLPDGRV�HQ�HO�
DxR�������

�� (O�PD\RU�SHVR�HQ�HO�SRWHQFLDO�PHQtIHUR�OR�OOHYDQ�SULQFLSDOPHQWH�ORV�SHUILOHV�ODWHUtWLFR�VDSUROtWLFRV���
�� (V�OD�*RHWKLWD�OD�IDVH�PLQHUDOyJLFD�SULQFLSDO�HQ�HO�<DFLPLHQWR��
�� /DV�FRQGLFLRQHV�KLGURJHROyJLFDV�GHO�\DFLPLHQWR�VRQ�GH�VLPSOH�D�FRPSOHMDV��
�� /DV�PXHVWUDV� GH�PLQHUDO� HVWXGLDGDV� SDUD� OL[LYLDFLyQ� GHO� \DFLPLHQWR� /D� 'HOWD�PRVWUDURQ� FRQWHQLGRV� GH� 1L� \� &R�

DFHSWDEOHV��������\�������FRPR�SURPHGLR��������GH�1L�&R���(VWH�SURPHGLR�OR�UHGXFHQ�ODV�PXHVWUDV�/'�����\���
TXH�SRVHHQ�FRQWHQLGRV�GH�1L�SRU�GHEDMR�GHO������

�� (O�FRQWHQLGR�GH�HOHPHQWRV�QRFLYRV�HQ�HVWDV�PXHVWUDV�IXH�EDMR��0J �������$O ������\�6L2� �������
�� /RV�YDORUHV�SURPHGLRV�GH�H[WUDFFLyQ�GH�1L�\�&R�REWHQLGRV�EDMR�XQD�5$0 ������W�W�IXHURQ��GH���������\���������

UHVSHFWLYDPHQWH�SRU�OR�TXH�VH�FRQVLGHUD�TXH�HVWH�HV�XQ�PLQHUDO�GH�EXHQD�OL[LYLDFLyQ��
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�5(&20(1'$&,21(6��
�� 6H� UHFRPLHQGD� FRPSOHWDU� OD� H[SORUDFLyQ� JHROyJLFD� GHO� FXHUSR� PLQHUDO� /'�� SDUD� SUHFLVDU� VX�

H[WHQVLyQ� RFFLGHQWDO� KDVWD� HO� DFXxDPLHQWR� VHJ~Q� VX� IURQWHUD� HQWUH� ODV� FRRUGHQDGDV� ; �������
��������< ���������������DMXVWDQGR� ORV� OtPLWHV�GH� OD� FRQFHVLyQ�� \D�TXH� OD�PLQHUDOL]DFLyQ�TXHGy�
DELHUWD�HQ�HVWD�GLUHFFLyQ��

�� $SOLFDU� OD� HYDOXDFLyQ� JHROyJLFD� UHDOL]DGD� D� HVWH� \DFLPLHQWR� D� RWUDV� iUHDV� FRQ� FDUDFWHUtVWLFDV�
VLPLODUHV��

�
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%,%/,2*5$),$�
�� &6$�$&90���������6WDQGDUGV�RI�'LVFORVXUH�IRU�0LQHUDO�3URMHFWV��1DWLRQDO�,QVWUXPHQW���������
�� $GDPRYLFK�� $��� &KHMRYLFK�� 9�� �������� (VWUXFWXUD� JHROyJLFD� \� PLQHUDOHV� ~WLOHV� GH� ORV� PDFL]RV�

PRQWDxRVRV�GH�0RD��SURYLQFLD�GH�2ULHQWH��/HYDQWDPLHQWR�JHROyJLFR����������,QIRUPH�,QHGLWR�2150��
�� +RUWRQ�� -RKQ� �������� 0LQHUDO� 5HVRXUFH� (VWLPDWH� IRU� WKH�:HGD� 1LFNHO� &REDOW� 3URMHFW�� 0DOPDKHUD�

,VODQG��,QGRQHVLD��7HFKQLFDO�5HSRUW��
�� /DYDXW�&RSD��:���5��3pUH]��(�� ,YRQQHW��0��&DGHWH� �����E���5HSRUWH� �GH�$FWXDOL]DFLyQ�GHO�0RGHOR�

*HROyJLFR�GH�ORV�<DFLPLHQWRV�&DPDULRFD�1RUWH�\�6XU��
�� 3pUH]� 5�� 2UWL]� 0��� HW� DO�� �������� ,QIRUPH� GH� OD� (�2� GH� <DFLPLHQWR� /DV� &DPDULRFDV� VHFWRUHV�

&DPDULRFD�(VWH� �,9���&DPDULRFD�1RUWH� �9�� \�&DPDULRFD�6XU� �9,�� SDUD� OD�HYDOXDFLyQ�GH� ODV�PHQDV�
ODWHUtWLFDV� IHUURQLTXHOtIHUDV� FREDOWtIHUDV� HMHFXWDGDV� HQWUH� ORV� DxRV� ����� ±� ����� FRQ� FiOFXOR� GH�
UHVHUYD�HQ�HO�DxR�������

�� ,YDQRY�9��(W�DO�� �������� ,QIRUPH�GH� OD�([SORUDFLyQ�'HWDOODGD�GHO�<DFLPLHQWR�GH�PHQDV�QLTXHOtIHUDV�
/DV�&DPDULRFDV�UHDOL]DGD�GXUDQWH�ORV�DxRV������±������FRQ�FiOFXOR�GH�UHVHUYD�DFWXDOL]DGR�KDVWD�HO��
�UR�GH�HQHUR�GH�������

�� 2JDUNRY�� 9��0�� �������� ,QIRUPH� VREUH� ORV� UHVXOWDGRV� GH� ORV� WUDEDMRV� JHROyJLFRV� GH� %~VTXHGD� GH�
PLQHUDOHV�GH�QtTXHO��UHDOL]DGRV�HQ������HQ�HO�iUHD�GH�0RD�%DUDFRD��,QIRUPH�,QpGLWR��2150��

�� 1DJ\�� (�� ������ 7H[WR� H[SOLFDWLYR� GHO� PDSD� JHROyJLFR� GH� OD� SURYLQFLD� 2ULHQWH� D� HVFDOD� ����������
/HYDQWDPLHQWR� JHROyJLFR� FRQIHFFLRQDGR� SRU� OD� %ULJDGD� &XEDQR�+XQJDUD� HQWUH� ����������,QIRUPH�
,QpGLWR�GHO�,*3��$&&��

�� $OPDJXHU�$�� ��������(VWXGLR�GH� OD�GLVWULEXFLyQ�GHO�+LHUUR��1tTXHO� \�&REDOWR�HQ� ORV� WDPDxRV�GH� ORV�
JUDQRV�TXH�FRPSRQHQ�HO�SHUILO�GH� ODV�FRUWH]DV�GH�LQWHPSHULVPR�GH�ODV�URFDV�XOWUDPiILFDV�KDVWD�VX�
GHVDUUROOR�ODWHUtWLFR�\�VX�UHODFLyQ�FRQ�OD�PLQHUDORJtD��3XEOLFDFLyQ�0LQHUtD�\�*HRORJtD��9RO�������

��� $OPDJXHU� $�� �������� &RUWH]DV� GH� LQWHPSHULVPR�� $OJXQDV� FDUDFWHUtVWLFDV� GH� VXV� SDUWtFXODV� ILQDV��
3XEOLFDFLyQ�0LQHUtD�\�*HRORJtD��9RO������1R���������

��� /DYDXW� :�� �������� 7HQGHQFLDV� JHROyJLFDV� GHO� LQWHPSHULVPR� GH� ODV� URFDV� XOWUDPiILFDV� HQ� &XED�
2ULHQWDO��3XEOLFDFLyQ�0LQHUtD�\�*HRORJtD��9RO�����

��� %XJXHOVN\� <�<�� )LQNR� 9�,��� 6DPRWRLQ� 1�'��� HW� DO�� �������� 0LQHUDOHV� DUFLOORVRV� GH� ODV� &RUWH]DV� GH�
,QWHPSHULVPR� WURSLFDOHV�� 0HFDQLVPR� GH� FULVWDOL]DFLyQ� \� JpQHVLV�� ;;9,,,� VHVLyQ� GHO� &RQJUHVR�
*HROyJLFR�0XQGLDO�GH�:DVKLQJWRQ���

��� 5RMDV�$�� ��������(YLGHQFLDV�D� IDYRU� GH�TXH� OD�*RHWKLWD� HV� OD� SULQFLSDO� SRUWDGRUD�GH�1tTXHO� HQ� ORV�
KRUL]RQWHV� ODWHUtWLFRV� GH� ODV� FRUWH]DV� IHUUR� QLTXHOtIHUDV�� 3XEOLFDFLyQ� 0LQHUtD� \� *HRORJtD�� 9RO��
;9,,,�1RV�������SS�����������
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��� 6RERO�6��,����������&RPSRVLFLyQ�PLQHUDOyJLFD�GH�ODWHULWDV�GH�0RD�\�VX�LQIOXHQFLD�VREUH�ORV�SURFHVRV�
GH�OL[LYLDFLyQ�SRU�iFLGR�VXOI~ULFR�HQ�DXWRFODYHV��5HYLVDWD�7HFQROyJLFD�9RO�����

��� &ROHPDQ�5�������³2SKLROLWHV´��VSULQJHU��YHULDJ��SJ�������%HUOLQ���1HZ�<RUN��
��� &$0(�������&,*�&DUDFWHUtVWLFDV�GH�OD�HVWUXFWXUD�JHROyJLFD�GH�OD�5HSXEOLFD�GH�&XED��'HOHJDFLyQ�GH�

OD�5HSXEOLFD�GH�&XED�DO�&RPLWp�SHUPDQHQWH�GHO�&$0(�SDUD�*HRORJtD��
��� ,WXUUDOGH�0������2ILROLWDV�\�DUFRV�YROFiQLFRV�GH�&XED�SULQWHG�LQ�0LDPL��86$������SDJ��
��� ,YDQRY�9��6KRM�9�\�RWURV��������'H�OD�H[SORUDFLyQ�GHWDOODGD�GHO�\DFLPLHQWR�GH�PHQDV�QLTXHOtIHUDV�/DV�

&DPDULRFDV�� UHDOL]DGDV�GXUDQWH� ORV�DxRV������������ FRQ�FiOFXOR�GH� UHVHUYDV�DFWXDOL]DGR�KDVWD�HO�
�HU�GH�(QHUR�GH�������)RQGR�*HROyJLFR�(�*�0�2��

��� 0F��3KHUVRQ�'�������3HWURORJtD�GH�ODV�URFDV�tJQHDV��(GLWRULDO�2ULHQWH��6DQWLDJR�GH�&XED��
��� 0DVyQ�� %�� ������ 3ULQFLSLRV� GH� *HRTXtPLFD�� �HUD� (GLFLyQ�� 'HSDUWDPHQWR� GH� &LHQFLDV� 0LQHUDOHV��

0XVHR�1DFLRQDO�GH�(VWDGRV�8QLGRV��:DVKLQJWRQ��'�&��(GLFLyQ�,QWHUQDFLRQDO�:LOH\������3DJ��
��� 3URHQ]D� � -�� ����� � 0LQHUDOL]DFLRQHV� GH� FURPLWD� HQ� OD� IDMD� 2ILROtWLFD� 0D\DUt� %DUDFRD� (MHPSOR� GHO�

\DFLPLHQWR�0HUFHGLWDV�0HPRULDV��SDUD�DVSLUDU�DO�JUDGR�FLHQWtILFR�GH�'RFWRU�HQ�&LHQFLDV�*HROyJLFDV��
8QLYHUVLGDG�GH�%DUFHORQD��

��� 3URHQ]D��-��������&RPHQWDULRV�HQ�HO�DUWLFXOR�³/DWHULWDV�RFURVDV�PHQD�1tTXHO�GH�3XQWD�*RUGD��&XED´�
SRU�2OLYHLUD�HW�DO��-RXUQDO�RI�6RXWK��$PHULFDQ�(DUWK�6FLHQFHV������������SDJ��

��� 3pUH]� �5�� ODERUGH� �0� HW� DOO�� ������ ,QIRUPH� GH� OD� H[SORUDFLyQ� 2ULHQWDWLYD� GHO� \DFLPLHQWR� /DV�
&DPDULRFDV� �(VWH�� 1RUWH�� 6XU�� SDUD� OD� HYDOXDFLyQ� GH� ODV� PHQDV� ODWHUtWLFDV�� IHUURQLTXHOtIHUDV�
FREDOWtIHUDV��HMHFXWDGRV�HQWUH�ORV�DxRV������������)RQGR�*HROyJLFR�(�*�0�2��

��� 5RGUtJXH]��2�HW�DOO� �������� ,QIRUPH�VREUH� ORV� UHVXOWDGRV�GH� ORV�7UDEDMRV�*HROyJLFRV�GH�%~VTXHGD�
GHWDOODGD�\�(YDOXDWLYR�HQ�ORV�VHFWRUHV��/D�'HOWD��&XSH\��&DQWDUUDQD��6DQWD�7HUHVLWD�\�3LORWR���FRQ�HO�
&iOFXOR�GH�5HVHUYDV�����������,QIRUPH�2150��

��� 'DOODV�� 0�� &R[� �������� ,QGHSHQGHQW� *HRORJLFDO� RQ� WKH� 1LFNHO� /DWHULWH� 5HVRXUFH� DW� $JDWKD� 1RUWK�
/DWHULWH� 3URMHFW� $UHD�� 6HSWHPEHU� ������ $JKDWD� 3URMHFW� $JXVDQ� GHO� 1RUWH� 3URYLQFH� 1RUWKHUQ�
0LQGDQDR��3KLOLSSLQHV�IRU�0LQGRUR�5HVRXUFHV�/LPLWHG��

���� -25&�� ������ �$XVWUDODVLDQ�&RGH� IRU�5HSRUWLQJ�RI�([SORUDWLRQ�5HVXOWV��0LQHUDO�5HVRXUFHV� DQG�2UH�
5HVHUYHV� �7KH� -25&�&RGH������(GLWLRQ��7KH�-RLQW�2UH�5HVHUYHV�&RPPLWWHH� RI� 7KH�$XVWUDODVLDQ�
,QVWLWXWH� RI� 0LQLQJ� DQG� 0HWDOOXUJ\�� $XVWUDODVLDQ� ,QVWLWXWH� RI� *HRVFLHQWLVWV� DQG� 0LQHUDOV� &RXQFLO� RI�
$XVWUDOLD��-25&���

����&ROHPDQ�5�*����������2SKLROLWDV��6SULQJHU�9HUODJ��%HUOLQ�+HLGHOEHUJ��1HZ�<RUN��
� ��� �:LOOLDPV�+��7XUQHU� )�*�� HW� DO�� �������3HWURJUDItD�� ,QWURGXFFLyQ� DO� HVWXGLR� GH� ODV� URFDV� HQ� VHFFLRQHV�

GHOJDGDV��&LD�(GLWRULDO�&RQWLQHQWDO��6�$��GH�&�9���0p[LFR��
�
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� ��� .HUU� 3�)�� �������� � 3ULPHUD� HGLFLyQ� &XEDQD�� 0LQHUDORJtD� ySWLFD�� (GLWRULDO� � 3XHEOR� \� (GXFDFLyQ�� &��
+DEDQD��

� ���������9��.HQDUHY�UHDOL]D�WUDEDMRV�GH�SURVSHFFLyQ��
�����(Q�HO�SHUtRGR�����������VH�UHDOL]D�HO�OHYDQWDPLHQWR�JHROyJLFR�GH�OD�DQWLJXD�SURYLQFLD�GH�RULHQWH�D�

HVFDOD������������SRU�OD�EULJDGD�FXEDQR���K~QJDUD�GH�OD�$FDGHPLD�GH�&LHQFLDV�GH�&XED��
� ���������)��4XLQWDV��HVWXGLR�HVWUDWLJUiILFR�GHO�H[WUHPR�RULHQWDO�GH�&XED���
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$QH[RV�
��������0DSD�GH�GDWRV�UHDOHV��<DFLPLHQWR�/D�'HOWD��&XHUSR����
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5HYLVy�
0�&�5XEHQ�5Xt]

3UHSDUy�
<�0�6DQWRV

)HFKD�
0D\R�����

)L FKHUR��
������'U�'HOWD����VUI

$QH[R�
0$3$�'(�'$726�5($/(6

(VFDOD����������

RED 70.7 x 70.7m 

<$&,0,(172�/$�'(/7$��&XHUSR��

corteza de meteorización

CNIII
Contorno de los Cuerpos Minerales

Ríos, Arroyos y cañada

6,0%2/2*Ë$
Pozos Perforados 

Puntos no Perforados (Pendiente)

Puntos no Perforados (Afloramiento)

Puntos no Perforados (Por Río)

Pozos  Perforados para Mineralogía 
 y Pesos Volumétricos

Pozos  de Laboros Mineros Pretéritos

Contorno de los Sectores

Trazas de Itinerarios

Curvas de nivel a 10 m
350

INSTITUTO SUPERIOR MINERO METALÚRGICO DE MOA

�
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7DEOD��������9RO~PHQHV�SRU�DFWLYLGDGHV�GH�ORV�WUDEDMRV�SUR\HFWDGRV�\�HMHFXWDGRV��0pWRGRV 8QLGDG 9ROXPHQ3ODQ 5HDO �3HUIRUDFLyQ�3HUIRUDFLyQ�FRQ�HO�PpWRGR�(VSLUDO 0HWURV ���� ������� ��3HUIRUDFLyQ��PLQHUDOyJLFD�FRQ�HO�PpWRGR��+ROORZ�$XJHU��SR]RV�HVSHFLDOHV�� 0HWURV ��� ����� ��
6HUYLFLR�GH�%XOGy]HU +RUDV ��� ������ ��7RSRJUDItD5HSODQWHR�GH�SR]RV 3WRV ��� ��� ��$PDUUH�GH�SR]RV 3WRV ��� ��� ��*HRORJtD'RFXPHQWDFLyQ�\�PXHVWUHR� 0WUDV ���� ���� ��'RFXPHQWDFLyQ�\�PXHVWUHR�PLQHUDOyJLFR 0WUDV ��� �� ��,WLQHUDULR�JHROyJLFR .P ��� ����� ��7RPD�GH�PXHVWUDV�GH�VHGLPHQWDFLyQ� 0WUDV ���� ���� ��7RPD�GH�PXHVWUDV�SDUD��3HVR�9ROXPpWULFR 0WUDV ��� �� ��7RPD�GH�PXHVWUDV�SDUD��3HWURJUDItD 0WUDV �� � ��7RPD�GH�PXHVWUDV�SDUD�OL[LYLDFLyQ� 0WUDV ��� �� �7RPD�GH�PXHVWUDV�SDUD�FRQWURO�LQWHUQR 0WUDV ��� ��� ��7RPD�GH�PXHVWUDV�SDUD�FRQWURO�H[WHUQR 0WUDV ��� �� ��$QiOLVLV�JUDQXORPpWULFR���FODVHV 0WUDV �� �� ��$QiOLVLV�PLQHUDOyJLFR�ySWLFR 0WUDV �� �� ��5HFiOFXOR�PLQHUDOyJLFR�GH�OD�PXHVWUD�JOREDO 0WUDV ��� ��� ��5HFiOFXOR�TXtPLFR�PLQHUDOyJLFR�SRU�PXHVWUDV 0WUDV �� �� ��+LGURJHRORJtD2EVHUYDFLRQHV�KLGURJHROyJLFDV�GXUDQWH�OD�SHUIRUDFLyQ 0HGLFLyQ ��� ��� ��0HGLFLyQ�GHO�QLYHO�GHO�DJXD�GXUDQWH�OD�SHUIRUDFLyQ� 0HGLFLyQ ��� ��� ��,WLQHUDULR�KLGURJHROyJLFR .P �� � �0HGLFLyQ�GHO�FDXGDO 0HGLFLyQ �� � �/DERUDWRULR3UHSDUDFLyQ�GH�PXHVWUDV� 0WUDV ���� ���� ��$QiOLVLV�TXtPLFR���GHWHUPLQDFLRQHV� 0WUDV ���� ���� ��$QiOLVLV�TXtPLFR���GHWHUP��&RQWURO�LQWHUQR 0WUDV ��� ��� ��$QiOLVLV�TXtPLFR���GHWHUP��&RQWURO�([WHUQR 0WUDV ��� � �3HVR��9ROXPpWULFR 0WUDV ��� �� ��0XHVWUD�+XPHGDG 0WUDV ��� �� ��
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&RQWLQXDFLyQ����
4XtPLVPR�SDUD�PLQHUDORJtD$QiOLVLV�TXtPLFR���GHWHUPLQDFLRQHV�PLQHUDOyJLFR 0WUDV ��� ��� ��'HWHUPLQDFLyQ��33, 0WUDV ��� ��� ��$QiOLVLV�TXtPLFR�)H2 0WUDV ��� ��� ��$QiOLVLV�TXtPLFR�)H2�&U 0WUDV ��� ��� ��$QiOLVLV�TXtPLFR�1D�\�. 0WUDV ��� ��� ��'HWHUPLQDFLyQ�GH�6tOLFH�/LEUH 0WUDV �� �� ��'HWHUPLQDFLyQ�GH�$PRUIRV�)H��1L��&R��6L��$O�\�0J 0WUDV �� �� ��$QiOLVLV�5D\RV�; 0WUDV �� � �4XLPLVPR�SDUD�SHWURJUDItD3UHSDUDFLyQ�GH�VHFFLRQHV�GHOJDGDV 0WUDV �� � �$QiOLVLV�TXtPLFR���GHWHUPLQDFLRQHV�SHWURJUDItD 0WUDV � � ���$QiOLVLV�TXtPLFR�&D2 0WUDV � � ���$QiOLVLV�TXtPLFR�1D�\�. 0WUDV � � ���$QiOLVLV�TXtPLFR�7L2� 0WUDV � � ���$QiOLVLV�TXtPLFR�3�2� 0WUDV � � ���$QiOLVLV�TXtPLFR�33, 0WUDV � � ���$QiOLVLV�TXtPLFR�)H2 0WUDV � � ���
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�������� 0DSD�JHROyJLFR�GHO�<DFLPLHQWR�/D�'HOWD�
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������+LVWRJUDPD�SDUD�3(5)2'�HQ�/'���
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Mean = 5.61
Std. Dev. = 0.882
N = 2,911

�
5HVXPHQ�(VWDGtVWLFR�SDUD�3(5)&2'�HQ�/'���)UHFXHQFLD� ������0HGLD� ���������0HGLDQD� �����0RGD� �����9DULDQ]D� ����������'HVYLDFLyQ�WtSLFD� ����������0tQLPR� �����0i[LPR� �����

�5DQJR� �����3ULPHU�FXDUWLO� �����6HJXQGR�FXDUWLO� �����$VLPHWUtD�WLSL�� ���������&XUWRVLV�WtSLILFDGD� ���������&RHI��GH�YDULDFLyQ� ����������
�
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���������D���+LVWRJUDPD�SDUD�)H�HQ�2,&3� �

5HVXPHQ�(VWDGtVWLFR�SDUD�)(�HQ�2,&3��)UHFXHQFLD� �����0HGLD� ���������0HGLDQD� ������9DULDQ]D� ���������'HVYLDFLyQ�WtSLFD� ���������0tQLPR �����

0i[LPR� ������5DQJR� ������3ULPHU�FXDUWLO� ������6HJXQGR�FXDUWLO� ������$VLPHWUtD�WLSL�� ����������&XUWRVLV�WtSLILFDGD� ���������&RHI��GH�YDULDFLyQ� �����������

10,0 20,0 30,0 40,0 50,0

)(
0

10

20

30

40

50

60

)
UH
T
X
HQ
F\

Mean = 40,282
Std. Dev. = 6,5217
N = 113



�����������À���������������������������������������������������������������������������������������

41

��������E��+LVWRJUDPD�SDUD�1L�HQ�2,&3�
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�
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Gráfico 6.1.1.15 
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Gráfico 6.1.1.17 


