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&HQWUDO� GH� 9HQH]XHOD� � \� D� ORV� SURIHVRUHV� GH� OD� (VFXHOD� GH� ,QJHQLHUtD� GH� 3HWUyOHR� SRU
WRGRV� ORV� FRQRFLPLHQWRV� \� VX� H[FHOHQWH� IRUPDFLyQ� SURIHVLRQDO�� $� ,QWHYHS�3'96$� SRU
SHUPLWLUPH�UHDOL]DU�HVWH�WUDEDMR�TXH�SHUPLWLUi�FXOPLQDU�PLV�HVWXGLRV�
$�PL�7XWRU�,QGXVWULDO�(GXDUGR�0DQULTXH��SRU�EULQGDUPH�VX�DSR\R�LQFRQGLFLRQDO�D�SHVDU
GH� ODV� FLUFXQVWDQFLDV�� 6X� GHGLFDFLyQ�� LQFHQWLYRV�� FRQRFLPLHQWRV�� \� FDOLGDG� KXPDQD
SHUPLWLHURQ�TXH�HVWH� WUDEDMR� FXOPLQDUD�H[LWRVDPHQWH��0,/�*5$&,$6�� HV�XQ� HMHPSOR� D
VHJXLU�
$�PL�7XWRU�$FDGpPLFR�-XDQ�&DUORV�9LOODU�GH�TXLHQ�TXLHUR�GHVWDFDU�VX�SURIHVLRQDOLVPR��OR
EULOODQWH� GH� VXV� FRQRFLPLHQWRV� \� VX� SUHRFXSDFLyQ� LQFRQGLFLRQDO� TXH� JHQHUDURQ� HQ� Pt
FRQILDQ]D�SDUD�UHDOL]DU�HVWH�WUDEDMR�
$� PL� 7XWRUD� HQ� ,QWHYHS�� $QD� %DUULRV� SRU� HVWDU� VLHPSUH� SHQGLHQWH� GH� Pt�� VHU� WDQ
SDFLHQWH�\�HVWDU�GLVSXHVWD�D�DSR\DUPH�HQ�WRGR��PXFKDV�JUDFLDV�
$�PLV�DPLJDV�GH�6DQ�$QWRQLR��'LDQD�%HQ]R��6KDUDK\Q�5RGUtJXH]��&DUROLQD�$\HVWDUiQ�
3DWULFLD� 'tD]�� 0HOLVVD� 0DUWtQH]�� 'XEUDYND� 7UDMNRYLF�� &DWKHULQD� 7UDMNRYLF� \� 'DQD\t
)LJXHUD��SRU�WRGR�OR�TXH�KHPRV�FRPSDUWLGR��ODV�TXLHUR�PXFKR�D�WRGDV�
$�WRGRV�PLV�DPLJRV�GH�OD�8QLYHUVLGDG��;HQLD�6X]]DULQL��*DEULHOD�5RQGyQ��*DE\�*DE\��
1DGLD� 6X]]DULQL�� 5RVD� $XWXRUL�� 'DQLHOD� 0iUTXH]�� 0DUtD� 5RPHUR�� 0LJXHO� 9HOiVTXH]�
.DULQD� &XHYDV�� .DWLXVND� 1LHWR�� 1LQD� 7D\ORU�� 0DUJDX[� +HUQiQGH]�� %iUEDUD� 'LDQJHOR�
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GLVSXHVWD�D�FRODERUDU��JUDFLDV�VLQFHUDV��7DPELpQ�DO�6U��&DUORV�$OYDUH]��7HUMH�(LOHUWVHQ�
0yQLFD�0RQVDOYH��$EGHO�*RQ]iOH]�\�D�OD�6UD��(OED�3XHQWHV��SRU�VX�JUDQ�D\XGD�
(Q�,QWHYHS�D�3DXOD�5RMDV��0yQLFD�$JXLODU��*UDFH�6RPR\L��5HEHFD�3ROHR��'DQLHO�5DPRV�
'DQLHO�$YLOD��$QGUpV�5RVDOHV��(GZLQ�*RQ]iOH]��9tFWRU�/DUD�� -RVp�*��0RUHQR�\�9HUyQLFD
%HODQGULD�� JUDFLDV� SRU� KDFHU� GH� HVWH� WUDEDMR� DOJR� PiV� IiFLO�� � $GHPiV� DO� 6U�� -KRQQ\
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PH�HVFDSDQ��SRU�DSR\DUPH�HQ�WRGR�PRPHQWR��PXFKtVLPDV�JUDFLDV�
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UHDOPHQWH�OR�QHFHVLWp��PXFKDV�JUDFLDV�
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(O�\DFLPLHQWR�&��9/(�����SHUWHQHFH�DO�/DERUDWRULR�,QWHJUDGR�GH�&DPSR��/,&��/DJRFLQFRXELFDGR� HQ� HO� /DJR� GH� 0DUDFDLER�� (VWXGLRV� SUHOLPLQDUHV� KDQ� GHWHUPLQDGR� TXH� ODDSOLFDFLyQ� GH� OD� LQ\HFFLyQ� $OWHUQDGD� GH� $JXD�*DV� �$*$�� FRQ� 1�� LQPLVFLEOH� UHSRUWD� HOPD\RU� UHFREUR� \� UHQWDELOLGDG� SDUD� HVWH� \DFLPLHQWR�� � (O� iUHD� SLORWR� GH� HVWH� SUR\HFWRFRQVWD�GH�FLQFR�����SR]RV�SURGXFWRUHV��XQ�����SR]R�LQ\HFWRU�\�XQ�����SR]R�REVHUYDGRU�FRPSOHWDGRV�HQ�OD�DUHQD�&���8�/D� HYDOXDFLyQ� QXPpULFD� GH� HVWH� \DFLPLHQWR� DPHULWD� XQD� FRUUHFWD� GHVFULSFLyQ� GHSHUPHDELOLGDGHV� UHODWLYDV� WULIiVLFDV� SDUD� ORJUDU� SUHGHFLU� HO� FRPSRUWDPLHQWR� \GLVWULEXFLyQ� GH� ORV� IOXLGRV� HQ� HO� VLVWHPD� SRURVR�� \D� TXH� GXUDQWH� HO� SURFHVR� $*$� VHHVWDEOHFH�XQ�FRPSOHMR�SDWUyQ�GH�VDWXUDFLRQHV��DJXD�JDV��'HELGR�DO�DOWR�FRVWR�\�WLHPSR�DVRFLDGRV�FRQ� OD�REWHQFLyQ�GH�GDWRV�GH�SHUPHDELOLGDGHVWULIiVLFDV� H[SHULPHQWDOHV�� OD� LQGXVWULD� SHWUROHUD� JHQHUDOPHQWH� XWLOL]D� PRGHORV� GHHVWLPDFLyQ�GH�SHUPHDELOLGDGHV�UHODWLYDV�WULIiVLFD�D�SDUWLU�GH�GDWRV�GH�ELIiVLFRV��D�S��J�S�SDUD�UHDOL]DU�VLPXODFLRQHV�QXPpULFDV���(QWUH�HVWRV�PRGHORV� ORV�PiV�XVDGRV�VRQ� ORV�GH6WRQH���ORV�FXDOHV�SXHGHQ�DSOLFDUVH�HQ�FRQMXQWR�FRQ�ORV�PRGHORV�GH�.LOORXJK��&DUOVRQ�\/DQG�SDUD�LQFOXLU�HO�HIHFWR�GH�KLVWpUHVLV�(VWH�HVWXGLR�VH�HQIRFD�SULQFLSDOPHQWH�KDFLD�OD�FRPSUREDFLyQ�GH�OD�IDFWLELOLGDG�GHO�XVR�GHPRGHORV� GH� HVWLPDFLyQ� GH� SHUPHDELOLGDGHV� UHODWLYDV� WULIiVLFDV� GXUDQWH� XQ� SURFHVR� GHLQ\HFFLyQ�$*$�FRQ�1�� LQPLVFLEOH�HQ�XQ�VLPXODGRU�(&/,36(�������(VWD�FRPSUREDFLyQ�VHGHWHUPLQDUi� UHDOL]DQGR� FRPSDUDFLRQHV� FRQ� ORV� UHVXOWDGRV� GHO� VLPXODGRU� GH� ODVSUHGLFFLRQHV�GH�IOXLGRV�GH�SURGXFFLyQ��WDQWR�SDUD�ORV�GDWRV�GH�SHUPHDELOLGDGHV�UHODWLYDVWULIiVLFDV� H[SHULPHQWDOHV�� FRPR� SDUD� ODV� VXPLQLVWUDGDV� SRU� ORV�PRGHORV� WHyULFRV�� � $VtPLVPR��VH�HVWLPDUi�HO�HIHFWR�GH�KLVWpUHVLV�\�JDV�DWUDSDGR�HQ�HO�SURFHVR�$*$��SRU�VHUPHFDQLVPRV�FODYHV�GH�HVWH�SURFHVR�'HELGR�D� OD�DXVHQFLD�GH�GDWRV�H[SHULPHQWDOHV�ELIiVLFRV�GH� LPELELFLyQ�\�GUHQDMH��QR�VHORJUDURQ� DSOLFDU� ORV� PRGHORV� GH� &DUOVRQ�� .LOORXJK� \� /DQG� SDUD� LQFOXLU� HO� HIHFWR� GHKLVWpUHVLV�HQ�OD�VLPXODFLyQ�QXPpULFD�GHO�SURFHVR�$*$�/D� VLPXODFLyQ� QXPpULFD� GHO� SURFHVR� $*$� GHPRVWUy� TXH� SHUPLWH� LQFUHPHQWDU� ODSURGXFFLyQ� GH� SHWUyOHR� \� GLVPLQXLU� OD� SURGXFFLyQ� GH� DJXD� HQ� FRPSDUDFLyQ� FRQ� ODLQ\HFFLyQ�FRQWLQXD�GH�DJXD���'H�LJXDO�IRUPD��VH�REVHUYy�TXH�HO�DXPHQWR�GH�OD�WDVD�GHLQ\HFFLyQ�GH�DJXD�GLVPLQX\H�HO�IDFWRU�GH�UHFREUR��\D�TXH�HO�DJXD�VH�FDQDOL]D��GHMDQGRPD\RU�FDQWLGDG�GH�FUXGR�DWUDSDGR�HQ� ORV�SRURV��(Q�FXDQWR�D� OD� LQ\HFFLyQ�FRQWLQXD�GHJDV��VH�REVHUYy�XQ�FRPSRUWDPLHQWR�VLPLODU�HQWUH�HVWH�PpWRGR�\�HO�SURFHVR�$*$��FRQ�ODSRWHQFLDO�YHQWDMD�GH�TXH�HVWH�~OWLPR�XWLOL]D� OD�PLWDG�GHO�YROXPHQ�GH�JDV�GH� LQ\HFFLyQ�TXH�HO�HPSOHDGR�HQ�OD�LQ\HFFLyQ�FRQWLQXD�GH�JDV�/D�FRPSDUDFLyQ�GH�OD�UHVSXHVWD�GH�ORV�PRGHORV�GH�6WRQH�,�\�6WRQH�,,�QRUPDOL]DGRV�SRU$]L]�	�6HWWDUL�FRQ�ORV�GDWRV�H[SHULPHQWDOHV�WULIiVLFRV��GHPXHVWUDQ�TXH�DPERV�PRGHORVVXEHVWLPDQ� OD� SHUPHDELOLGDG� UHODWLYD� WULIiVLFD� GHO� SHWUyOHR� D� EDMDV� VDWXUDFLRQHV� GHOPLVPR�� HQ� HVSHFLDO� HO� PRGHOR� GH� 6WRQH� ,,�� (VWR� UHSHUFXWH� HQ� OD� UHVSXHVWD� GH� ODVLPXODFLyQ�GHO�SURFHVR�$*$��\D�TXH�ORV�PRGHORV�GH�6WRQH�VXEHVWLPDQ�OD�SURGXFFLyQ�GHSHWUyOHR�UHVSHFWR�DO�FRPSRUWDPLHQWR�H[SHULPHQWDO��(VWR�VH�GHEH�D�TXH�ORV�PRGHORV�GH6WRQH� QR� WRPDQ� HQ� FXHQWD� ORV� HIHFWRV� GH� KLVWpUHVLV� \� JDV� DWUDSDGR�� ORV� FXDOHVFRQIRUPDQ�PHFDQLVPRV�FODYHV�GHO�SURFHVR���(Q�FXDQWR�D�OD�SURGXFFLyQ�GH�DJXD�\�JDV�GHOD� VLPXODFLyQ� GHO� SURFHVR� $*$�� ORV� UHVXOWDGRV� LQGLFDQ� TXH� ORV� PRGHORV� GH� 6WRQHVREUHVWLPDQ� HVWD� SURGXFFLyQ�� OR� FXDO� SXHGH� DIHFWDU� HO� GLVHxR� GH� ODV� LQVWDODFLRQHV� GHVXSHUILFLH�HQ�HO�FDPSR�(Q�FDVR�GH�QR�GLVSRQHU�GH�GDWRV�H[SHULPHQWDOHV�GH�SHUPHDELOLGDGHV�UHODWLYDV�WULIiVLFDVSDUD�VLPXODU�XQ�SURFHVR�$*$��VH�UHFRPLHQGD�XVDU�HO�PRGHOR�GH�6WRQH�,�QRUPDOL]DGR�SRU$]L]� 	� 6HWWDUL�� \D� TXH� SDUD� HVWH� FDVR� SUHVHQWy� HO� PHMRU� DMXVWH� D� ORV� GDWRVH[SHULPHQWDOHV�WULIiVLFRV�
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$FWXDOPHQWH�HO�����GH�OD�SURGXFFLyQ�PXQGLDO�GH�FUXGR�VH�REWLHQH�SRU�PpWRGRV
GH� UHFXSHUDFLyQ�SULPDULRV� \� VHFXQGDULRV� �UHFXSHUDFLyQ� FRQYHQFLRQDO��� FRQ�XQ
UHFREUR�SURPHGLR�GHO�����GHO�SHWUyOHR�LQ�VLWX���&RPR�SRGHPRV�DSUHFLDU��HVWH
SRUFHQWDMH� GH� UHFREUR� UHVXOWD� EDMR�� SRU� OR� FXDO� VH� KDQ� GHGLFDGR� LPSRUWDQWHV
HVIXHU]RV� SDUD� GHVDUUROODU� WpFQLFDV� TXH� SHUPLWDQ� DXPHQWDU� HVWH� SRUFHQWDMH�
FRQRFLGDV�FRPR�5HFXSHUDFLyQ�0HMRUDGD�GH�3HWUyOHR���'HQWUR�GH�HVWD�GHILQLFLyQ�
H[LVWHQ� XQD� DPSOLD� YDULHGDG� GH� SURFHVRV�� WDOHV� FRPR� ORV� SURFHVRV� WpUPLFRV
�LQ\HFFLyQ�GH�YDSRU�\�FRPEXVWLyQ�HQ�VLWX���TXtPLFRV��LQ\HFFLyQ�GH�VXUIDFWDQWHV
\�SROtPHURV��� SURFHVRV�GH�GHVSOD]DPLHQWR�PLVFLEOHV�LQPLVFLEOHV� �LQ\HFFLyQ�GH
JDVHV� KLGURFDUEXURV�� &2��� 1��� HWF�� \� ORV� SURFHVRV� QR� FRQYHQFLRQDOHV
�PLFURRUJDQLVPRV������
/RV� PpWRGRV� SULPDULRV� \� VHFXQGDULRV� GH� UHFREUR� GH� SHWUyOHR�� FRQRFLGRV
WDPELpQ� FRPR� FRQYHQFLRQDOHV�� XWLOL]DQ� OD� HQHUJtD� QDWXUDO� GHO� \DFLPLHQWR� R
GLYHUVRV� HVTXHPDV� GH� UHSUHVXUL]DFLyQ� PHGLDQWH� OD� LQ\HFFLyQ� GH� DJXD� R� JDV
SDUD�H[WUDHU�HO�SHWUyOHR�GHVGH�OD�URFD�\DFLPLHQWR�KDVWD�OD�VXSHUILFLH���PLHQWUDV
TXH�OD�UHFXSHUDFLyQ�PHMRUDGD�GH�SHWUyOHR�VH�RULHQWD�KDFLD�HO�UHFREUR�GHO�FUXGR
QR�EDUULGR�SRU�HVWRV�PpWRGRV�FRQYHQFLRQDOHV�
(Q� ORV� PpWRGRV� GH� UHFXSHUDFLyQ� PHMRUDGD�� ORV� SURFHVRV� GH� GHVSOD]DPLHQWR
PLVFLEOHV�LQPLVFLEOHV� SUHVHQWDQ� GLYHUVRV� IDFWRUHV� TXH� DIHFWDQ� VX� HILFLHQFLD�
WDOHV� FRPR�� HO� DGHGDPLHQWR� YLVFRVR�� VHJUHJDFLyQ� JUDYLWDFLRQDO� \� OD� DOWD
PRYLOLGDG� GHO� IOXLGR� GHVSOD]DQWH� UHVSHFWR� DO� GHVSOD]DGR�� OR� FXDO� SURGXFH� XQD
LUUXSFLyQ� WHPSUDQD�GH� ORV� IOXLGRV� LQ\HFWDGRV�� GLVPLQX\HQGR�GH� HVWD� IRUPD� OD
HILFLHQFLD�GH�UHFREUR�����
3DUD�VROYHQWDU�HVWD�SUREOHPiWLFD��VH�IRUPXOy�OD�LQ\HFFLyQ�DOWHUQDGD�GH��DJXD�\
JDV�� FRQRFLGD� FRPR� LQ\HFFLyQ� $*$�� (VWD� WpFQLFD� SHUPLWH� FRQWURODU� ORV
LQFRQYHQLHQWHV�TXH� VH�SUHVHQWDQ�GXUDQWH�HO� GHVSOD]DPLHQWR�DO�SURPRYHU�XQD
UHGLVWULEXFLyQ� GH� ORV� IOXLGRV� HQ� HO� \DFLPLHQWR�� JHQHUDQGR� XQ� IUHQWH� GH
LQXQGDFLyQ�PiV�HVWDEOH�\�XQ�DXPHQWR�HQ�OD�HILFLHQFLD�GH�EDUULGR�����
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/D� LQ\HFFLyQ� $*$� KD� VLGR� H[LWRVDPHQWH� DSOLFDGD� HQ� GLIHUHQWHV� FDPSRV
SHWUROHURV�� HVSHFLDOPHQWH� HQ� (VWDGRV� 8QLGRV�� &DQDGi� � \� UHFLHQWHPHQWH� HQ
1RUXHJD�\�9HQH]XHOD��HQ�ORV�FXDOHV�VH�KD�UHDOL]DGR�SULQFLSDOPHQWH�OD�LQ\HFFLyQ
FRQ� JDV� QDWXUDO� EDMR� FRQGLFLRQHV�PLVFLEOHV�� � 6LQ� HPEDUJR�� D� WUDYpV� GH� RWUDV
H[SHULHQFLDV�GH� FDPSR�� VH�KD�GHPRVWUDGR�TXH� OD� LQ\HFFLyQ�GH�HVWRV�JDVHV�D
FRQGLFLRQHV�LQPLVFLEOHV��WDPELpQ�SXHGHQ�SURPRYHU�PHMRUDV�HQ�OD�HILFLHQFLD�GH
UHFREUR�����
/D� DSOLFDFLyQ� GH� HVWH� SURFHVR� GH� LQ\HFFLyQ� HQ� ORV� FDPSRV� SHWUROHURV
YHQH]RODQRV�� VH� KD� SODQWHDGR� FRPR�XQD� LPSRUWDQWH� HVWUDWHJLD� HFRQyPLFD� HQ
ODV�RSHUDFLRQHV�\�PDQWHQLPLHQWR�GH�ORV�\DFLPLHQWRV�EDMR�LQ\HFFLyQ�GH�JDV��\D
TXH� SHUPLWH� RSWLPL]DU� OD� FDQWLGDG� GH� JDV� QDWXUDO� GH� LQ\HFFLyQ�� VDWLVIDFHU� OD
GHPDQGD�GH�JDV�QDWXUDO�SDUD�HO�PHUFDGR�LQWHUQR�\�DGHPiV�SHUPLWH�PHMRUDU�OD
HILFLHQFLD�GH�UHFREUR�����
1XPHURVDV� LQYHVWLJDFLRQHV� LQGLFDQ�TXH� OD� LQ\HFFLyQ�$*$�SXHGH�XWLOL]DU�JDVHV
GH� LQ\HFFLyQ� QR� FRQYHQFLRQDOHV� FRPR� HO� GLy[LGR� GH� FDUERQR� \� HO� QLWUyJHQR�
VLHQGR�HVWH�~OWLPR�HO�PiV�YLDEOH�SRU�VX�DOWD��GLVSRQLELOLGDG�FRPR�IXHQWH�LQILQLWD
HQ� HO� DLUH�� (VWH� SODQWHDPLHQWR� VH� SUHVHQWD� FRPR� XQD� UHVSXHVWD� D� OD
SUREOHPiWLFD�H[LVWHQWH�HQ�UHJLRQHV�GRQGH�OD�EDMD�GLVSRQLELOLGDG�GH�JDV�QDWXUDO
GLILFXOWD��HO�PDQWHQLPLHQWR�GH�SUHVLyQ�GH�\DFLPLHQWRV��WDO�\�FRPR�RFXUUH�HQ�HO
2FFLGHQWH�GHO�SDtV�
(O� \DFLPLHQWR� &��9/(����� HV� OD� DFXPXODFLyQ� PiV� LPSRUWDQWH� GHO� %ORTXH� 9
/DPDU��/DJR�GH�0DUDFDLER���FRQ�XQ��32(6�GH������PLOORQHV�GH�EDUULOHV�\����
PLOORQHV�GH�EDUULOHV�GH�UHVHUYDV�UHFXSHUDEOHV������GHO�32(6����'HELGR�D�HVWR�
3'96$��3HWUyOHRV�GH�9HQH]XHOD�6�$���KD�GHWHUPLQDGR��EDViQGRVH�HQ�HVWXGLRV
SUHOLPLQDUHV��TXH�OD�DSOLFDFLyQ�GH�OD�LQ\HFFLyQ�$*$�FRQ�QLWUyJHQR�LQPLVFLEOH�HV
HO�TXH�UHSRUWD�HO�PD\RU�UHFREUR�SDUD�HVWH�\DFLPLHQWR���(O��iUHD�SLORWR�GH�HVWH
SUR\HFWR� GH� LQ\HFFLyQ� $*$� FRQVWD� GH� FLQFR� SR]RV� SURGXFWRUHV�� XQ� SR]R
LQ\HFWRU�\�XQ�SR]R��REVHUYDGRU��HQ� OD�DUHQD�&���8� OD�FXDO�VH�FDUDFWHUL]D�SRU
VHU�DOWDPHQWH�KHWHURJpQHD�����
(V� LPSRUWDQWH� OD� HYDOXDFLyQ� GHO� FRPSRUWDPLHQWR� GH� HVWH� \DFLPLHQWR� EDMR� HO
SURFHVR� GH� LQ\HFFLyQ� $*$� FRQ� QLWUyJHQR� GHELGR� D� ODV� DOWDV� LQYHUVLRQHV
DVRFLDGDV� D� HVWH� SUR\HFWR�� � 3RU� OR� WDQWR�� HV� SULPRUGLDO� GLVSRQHU� FDGD� GtD� GH
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PHMRUHV� FDSDFLGDGHV� GH� SUHGLFFLyQ� GH� HVWXGLRV� GH� VLPXODFLyQ� QXPpULFD� TXH
SHUPLWDQ� FRQVLGHUDU� HO� ULHVJR� \� OD� LQFHUWLGXPEUH� GH� YDULDEOHV� FUtWLFDV� TXH
SXHGDQ�DIHFWDU�OD�UHQWDELOLGDG�GH�ORV�SUR\HFWRV���(QWUH�HVWDV�YDULDEOHV�WHQHPRV
OD� VHOHFFLyQ� GHO� PRGHOR� GH� SHUPHDELOLGDGHV� WULIiVLFDV� \� ORV� HIHFWRV� SRU
KLVWpUHVLV� \� JDV� DWUDSDGR�� \D� TXH� GXUDQWH� HO� SURFHVR� $*$� VH� HVWDEOHFH� XQ
FRPSOHMR� SDWUyQ� GH� VDWXUDFLRQHV� �DJXD� \� JDV��� ODV� FXDOHV� DXPHQWDUiQ� \
GLVPLQXLUiQ� DOWHUQDGDPHQWH�� � (VWR� GHPDQGD� XQD� SUHFLVD� GHVFULSFLyQ� GH� ODV
SHUPHDELOLGDGHV� GHO� DJXD�� SHWUyOHR� \� JDV�� SDUD� ORJUDU� SUHGHFLU� HO
FRPSRUWDPLHQWR�\�GLVWULEXFLyQ�GH�ORV�IOXLGRV�HQ�HO�VLVWHPD�SRURVR�����
(Q� OD� LQGXVWULD� SHWUROHUD� JHQHUDOPHQWH� QR� VH� GLVSRQHQ� GH� GDWRV� GH
SHUPHDELOLGDGHV� WULIiVLFDV�SDUD� UHDOL]DU� VLPXODFLRQHV�QXPpULFDV�� SRU� OR� WDQWR�
VH�KDQ�XWLOL]DGR�PRGHORV�GH�HVWLPDFLyQ�GH�SHUPHDELOLGDGHV�UHODWLYDV�WULIiVLFDV
D� SDUWLU� GH� GDWRV� GH� SHUPHDELOLGDGHV� UHODWLYDV� ELIiVLFDV�� HQWUH� HVWRV
HQFRQWUDPRV�ORV�PRGHORV�GH��6WRQH�,�\�6WRQH�,,��ORV�FXDOHV�FRPELQDGRV�FRQ�ORV
PRGHORV� GH� .LOORXJK�� &DUOVRQ� \� /DQG� SHUPLWHQ� WRPDU� HQ� FXHQWD� HO� HIHFWR� GH
KLVWpUHVLV�HQ�ODV�FXUYDV�GH�SHUPHDELOLGDGHV�UHODWLYDV���(V�LPSRUWDQWH�HVWDEOHFHU
OD� FRQILDELOLGDG� GH� OD� UHVSXHVWD� GH� HVWRV� PRGHORV�� SDUD� SRGHU� GHVFULELU� H
LQWHUSUHWDU� FRUUHFWDPHQWH� HO� FRPSRUWDPLHQWR� GHO� \DFLPLHQWR� VRPHWLGR� DO
SURFHVR�GH�UHFXSHUDFLyQ�PHMRUDGD�$*$�
3RU� ODV� UD]RQHV� DQWHULRUPHQWH� H[SXHVWDV�� HVWH� HVWXGLR� VH� HQIRFD
SULQFLSDOPHQWH�KDFLD�OD�FRPSUREDFLyQ�GH�OD�IDFWLELOLGDG�GHO�XVR�GH�PRGHORV�GH
HVWLPDFLyQ� GH� SHUPHDELOLGDGHV� UHODWLYDV� WULIiVLFDV�� GXUDQWH� XQ� SURFHVR� GH
LQ\HFFLyQ�$*$�FRQ�1��LQPLVFLEOH�HQ�XQ�VLPXODGRU�QXPpULFR��(VWD�FRPSUREDFLyQ
VH�GHWHUPLQDUi�UHDOL]DQGR�FRPSDUDFLRQHV�FRQ� ORV�UHVXOWDGRV�GHO�VLPXODGRU�GH
ODV�SUHGLFFLRQHV�GH�IOXLGRV�GH�SURGXFFLyQ��SHWUyOHR��DJXD�\�JDV���WDQWR�SDUD�ORV
GDWRV� GH� SHUPHDELOLGDG� UHODWLYDV� WULIiVLFD� H[SHULPHQWDO�� FRPR� SDUD� ORV
VXPLQLVWUDGRV�SRU� ORV�PRGHORV�WHyULFRV�� �$Vt�PLVPR��VH�DQDOL]DUi�HO�HIHFWR�GH
KLVWpUHVLV� \� JDV� DWUDSDGR� HQ� HO� SURFHVR� GH� LQ\HFFLyQ� $*$�� SRU� VHU� ORV
PHFDQLVPRV� PiV� LPSRUWDQWHV� HQ� HVWH� SURFHVR� GH� UHFREUR� EDMR� FRQGLFLRQHV
LQPLVFLEOHV�
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3DUD� OD�UHDOL]DFLyQ�GH�XQD�VLPXODFLyQ�QXPpULFD�VH�GHEHQ�WRPDU�HQ�FXHQWD� ORV
IDFWRUHV� TXH� SXHGHQ� LQIOXHQFLDU� HO� FRPSRUWDPLHQWR� GHO� \DFLPLHQWR� DO� HVWDU
VRPHWLGR�D�XQ�SURFHVR�GH�UHFXSHUDFLyQ�PHMRUDGD��HQ�HVWH�FDVR�D�XQD�LQ\HFFLyQ
$*$� FRQ� QLWUyJHQR� LQPLVFLEOH�� � (QWUH� ORV� IDFWRUHV� TXH� VH� KDQ� UHFRQRFLGR� GH
LQIOXHQFLD�LPSRUWDQWH�HQ�OD�VLPXODFLyQ�GH�HVWH�WLSR�GH�SURFHVRV�GH�UHFXSHUDFLyQ
�$*$��� VH� HQFXHQWUD� OD� VHOHFFLyQ� GHO� PRGHOR� GH� HVWLPDFLyQ� SHUPHDELOLGDGHV
WULIiVLFDV� �6WRQH� ,� \�6WRQH� ,,��� ORV� HIHFWRV� SRU� KLVWpUHVLV� �.LOORXJK��&DUOVRQ� \
/DQG��\�JDV�DWUDSDGR�HQ�HO�\DFLPLHQWR����3DUD�ORJUDU�HVWDEOHFHU�OD�LQIOXHQFLD�GH
HVWRV�IDFWRUHV�VREUH�ODV�SUHGLFFLRQHV�GH�ORV�IOXLGRV�GH�SURGXFFLyQ��HV�SHUWLQHQWH
JHQHUDU� GLIHUHQWHV� FRUULGDV� FRQ� HO� VLPXODGRU�� HQ� ODV� TXH� VH� UHDOLFHQ
VHQVLELOLGDGHV�FRQ�FDGD�XQD�GH�HVWDV�YDULDEOHV��HQWUH�RWUDV�
7DPELpQ� HV� LPSRUWDQWH� GHWHUPLQDU� OD� QHFHVLGDG� GH� HIHFWXDU� SUXHEDV� GH
ODERUDWRULR� TXH� SHUPLWDQ� REWHQHU� ORV� GDWRV� GH� SHUPHDELOLGDGHV� UHODWLYDV
WULIiVLFDV�H[SHULPHQWDO��R�TXH�SRU�HO�FRQWUDULR��VL� OD�XWLOL]DFLyQ�GH�ORV�PRGHORV
GH�HVWLPDFLyQ�GH�SHUPHDELOLGDGHV�UHODWLYDV�WULIiVLFDV� �VRQ� � OR�VXILFLHQWHPHQWH
FDSDFHV�GH��UHSURGXFLU��D�SDUWLU�GH�GDWRV�GH�SHUPHDELOLGDGHV�UHODWLYDV�ELIiVLFDV
�GUHQDMH� H� LPELELFLyQ��� � HO� FRPSRUWDPLHQWR� WULIiVLFR� TXH� RFXUUH� GXUDQWH� XQD
LQ\HFFLyQ�$*$�FRQ�QLWUyJHQR�LQPLVFLEOH��\�GH�HVWD�IRUPD�GHWHUPLQDU�HO�LPSDFWR
GH�HVWD�YDULDEOH��HQ�OD�SUHGLFFLyQ�GH�UHFREUR�\�SURGXFFLyQ�GH�IOXLGRV�D�SDUWLU�GH
HVWH�PpWRGR�GH�UHFXSHUDFLyQ�
3DUD� SRGHU� UHDOL]DU� ODV� DFWLYLGDGHV� VHxDODGDV� DQWHULRUPHQWH�� VH� HIHFWXDUiQ
FRUULGDV� HQ� HO� VLPXODGRU� QXPpULFR� (&/,36(� ����� XWLOL]DQGR� ORV� GDWRV� GH
SHUPHDELOLGDG� UHODWLYD� WULIiVLFD� H[SHULPHQWDO� \� ORV�PRGHORV� GH� HVWLPDFLyQ� GH
SHUPHDELOLGDGHV� UHODWLYDV� WULIiVLFDV�� \� FRPSDUDU� HO� LPSDFWR� TXH� FDGD� XQD� GH
HVWDV�YDULDEOHV�HMHUFHQ�VREUH�OD�SURGXFFLyQ�GH�IOXLGRV��\�HO�IDFWRU�GH�UHFREUR�
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(YDOXDU�HO�LPSDFWR�GH�ORV�PRGHORV�GH�HVWLPDFLyQ�GH�SHUPHDELOLGDGHV�UHODWLYDV
WULIiVLFDV�\�GDWRV�GH�SHUPHDELOLGDGHV�UHODWLYDV�WULIiVLFDV�H[SHULPHQWDOHV�VREUH
ODV�SUHGLFFLRQHV�GH�ORV�IOXLGRV�GH�SURGXFFLyQ��SHWUyOHR��DJXD�\�JDV���GXUDQWH�XQ
SURFHVR�GH� LQ\HFFLyQ�DJXD�±�JDV�DOWHUQDGD��$*$��FRQ�QLWUyJHQR� LQPLVFLEOH��D
SDUWLU� GH� XQ� HVWXGLR� GH� VLPXODFLyQ� QXPpULFD� HQ� HO� /DERUDWRULR� ,QWHJUDGR� GH
&DPSR��/,&��/DJRFLQFR�GHO�\DFLPLHQWR�&��9/(������%ORTXH�9��/DPDU��

2%-(7,926�(63(&Ë),&26

��� $QDOL]DU� ODV� SUHGLFFLRQHV� GH� ORV� IOXLGRV� GH� SURGXFFLyQ� GXUDQWH� XQ
SURFHVR� $*$� FRQ� QLWUyJHQR� LQPLVFLEOH�� D� WUDYpV� GHO� VLPXODGRU
QXPpULFR� (&/,36(� ����� 3DUD� HOOR� VH� XWLOL]DUiQ� ORV� PRGHORV� GH
HVWLPDFLyQ� GH� SHUPHDELOLGDGHV� WULIiVLFDV� 6WRQH� ,� \� 6WRQH� ,,� \� XQD
FRPELQDFLyQ� GH� pVWRV� FRQ� ORV�PRGHORV� GH� .LOORXJK�� &DUOVRQ� \� /DQG
SDUD�WRPDU�HQ�FXHQWD�HO�HIHFWR�GH�KLVWpUHVLV�HQ�OD�VLPXODFLyQ�

��� &RPSDUDU� ORV� UHVXOWDGRV� REWHQLGRV� HQ� OD� SUHGLFFLyQ� GH� IOXLGRV� GH
SURGXFFLyQ� XWLOL]DQGR� GDWRV� GH� SHUPHDELOLGDGHV� UHODWLYDV� WULIiVLFDV
H[SHULPHQWDOHV� YV� PRGHORV� GH� HVWLPDFLyQ� GH� SHUPHDELOLGDGHV
UHODWLYDV� WULIiVLFDV�� GXUDQWH� XQ� SURFHVR� GH� LQ\HFFLyQ� $*$� FRQ
QLWUyJHQR�LQPLVFLEOH�

��� 'HWHUPLQDU�OD�LQIOXHQFLD�GH�ORV�HIHFWRV�GH�KLVWpUHVLV�\�JDV�DWUDSDGR�HQ
HO�SURFHVR�GH�LQ\HFFLyQ�$*$�FRQ�QLWUyJHQR�LQPLVFLEOH�
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9HQH]XHOD� FXHQWD� FRQ� GLYHUVDV� FXHQFDV� SHWUROtIHUDV�� VLHQGR� OD� FXHQFD� GH
0DUDFDLER�OD�GH�PD\RU�LPSRUWDQFLD��GHELGR�D�TXH�SRVHH�OD�PD\RU�FDQWLGDG�GH
UHVHUYDV�GH�FUXGRV�PHGLDQRV�\�OLYLDQRV�GHO�SDtV�
/D� URFD�PDGUH�SRU�H[FHOHQFLD�GH� OD�&XHQFD�GH�0DUDFDLER�HV� OD�)RUPDFLyQ�/D
/XQD� GH� HGDG� &UHWiFLFD�� FX\DV� IDFLHV� VH� H[WHQGLHURQ� SRU� WRGD� OD� UHJLyQ
2FFLGHQWDO�KDVWD�&RORPELD�
/D� &XHQFD� 3HWUROtIHUD� GH� 0DUDFDLER� VH� HQFXHQWUD� GLYLGLGD� HQ� WUHV� UHJLRQHV�
&RVWD� 2ULHQWDO� GHO� /DJR�� &RVWD� 2FFLGHQWDO� GHO� /DJR� \� &HQWUR� GHO� /DJR�� ODV
FXDOHV�SRVHHQ�QXPHURVRV�&DPSRV�3HWUROtIHURV�
(O�\DFLPLHQWR�&���9/(�����VH�HQFXHQWUD�XELFDGR�HQ�OD�UHJLyQ�&HQWUDO�GHO�/DJR�
FRPSUHQGLGR� HQWUH� ODV� SDUFHODV� SHUWHQHFLHQWHV� DO� %ORTXH� 9� \� /RWH� ��� GHO
&DPSR�/DPDU��9HU�)LJXUD�1�����
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)LJXUD�1�����/RFDOL]DFLyQ�*HRJUiILFD�GHO�\DFLPLHQWR�&��9/(�����

/D� VHFXHQFLD� HVWUDWLJUiILFD� HQ� HO� %ORTXH� 9� /DPDU� �)LJXUD� 1�� ���� HVWi
FRPSUHQGLGD�HQ�ODV�HGDGHV�GHO�3OHLVWRFHQR��3OLRFHQR�\�0LRFHQR��UHSUHVHQWDGDV
GH�WRSH�D�EDVH�SRU�ODV�)RUPDFLRQHV�(O�0LODJUR��2QLD��/D�3XHUWD��/DJXQLOODV�\�OD
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5RVD��LQFOXLGR�HO�PLHPEUR�6DQWD�%iUEDUD���HVWD�~OWLPD�HQ�FRQWDFWR�GLVFRUGDQWH
FRQ�OD�)RUPDFLyQ�0LVRD�GH�HGDG�(RFHQR��OD�FXDO�HVWi�LQWHJUDGD�SRU�GRV�FXHUSRV
VHGLPHQWDULRV� GH� JUDQ� HVSHVRU� TXH� FRUUHVSRQGHQ� D� ORV�PLHPEURV� %� \� &� FRQ
HVSHVRUHV�YDULDEOHV�HQWUH������\������SLHV���(O�PLHPEUR�&�KD�VLGR�VXEGLYLGLGR
D� VX� YH]� HQ� FLQFR� ���� XQLGDGHV� GHQRPLQDGDV�� &���� &���� &���� &���� &���� OD
XQLGDG�&����D�VX�YH]��KD�VLGR�VHFFLRQDGD�HQ�FXDWUR�VXEXQLGDGHV��&�����&����
&����\�&�����ODV�FXDOHV�HVWiQ�FRQVWLWXLGDV�SRU�XQD�VHFXHQFLD�GH�DUHQLVFDV�FRQ
DOJXQDV� LQWHUFDODFLRQHV�GH� OXWLWDV�� � 3RU� RWUD� SDUWH� OD� VXEXQLGDG�&����KD� VLGR
VXEGLYLGLGD��HQ��&���8��&���0��&���/��9HU�)LJXUD�1���������
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0HGLR
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%DVDPHQWR
)RUPDFLyQ�5tR�1HJUR

*UXSR�&RJROOR )RUPDFLyQ�0DUDFD
)RUPDFLyQ�/LVXUH
)RUPDFLyQ�$SyQ

)RUPDFLyQ�&ROyQ 0LHPEUR�6XSHULRU
0LHPEUR�6RFX\
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0LHPEUR�%DVDO��6DQWD�%iUEDUD�
0LHPEUR�6XSHULRU

0LHPEUR�/DJXQLOODV�,QIHULRU
0LHPEUR�2MHGD
0LHPEUR�/DJXQD

0LHPEUR�%DFKDTXHUR

)RUPDFLyQ�OD�5RVD

)RUPDFLyQ
�/DJXQLOODV

,QIHULRU

0HGLR
6XSHULRU )RUPDFLyQ�/D�3XHUWD

6HGLPHQWRV�5HFLHQWHV

326
7�(
2&(
12

0,2
&(1
2

)RUPDFLyQ�/D�/XQD

)RUPDFLyQ�*XDVDUH

$UHQDV�³%´

3$/(2&(12

)LJXUD�1�����&ROXPQD�(VWUDWLJUiILFD�GHO�%ORTXH�9�/DPDU�����

/D�HVWUXFWXUD�HQ�HO�%ORTXH�9�GHO�&DPSR�/DPDU�GH�DFXHUGR�D�OD�LQWHUSUHWDFLyQ
RILFLDO��HVWi�FRQVWLWXLGD�SRU�GRV�VLVWHPDV�GH�IDOODV��XQR�1�6�TXH�IRUPDQ�SDUWH
GHO� VLVWHPD�GH� )DOODV� /DPDU� ,FRWHD� \� RWUR� GH� GLUHFFLyQ�12�6(�� � (O� iUHD� HVWi
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�

GLYLGLGD�HQ�EORTXHV��HQ�ORV�FXDOHV�VH�SUHVHQWDQ�SOLHJXHV�FyQLFRV��DQWLFOLQDOHV�\
VLQFOLQDOHV��� FRQ� HMHV� D[LDOHV� RULHQWDGRV� HQ� GLUHFFLyQ� 1(�62� FRQ� EX]DPLHQWR
Pi[LPR�SURPHGLR�GH�RFKR�JUDGRV�KDFLD�HO�VXU�

(O�EORTXH�GHO�PHGLR��iUHD�GHO�9/(������VH�FDUDFWHUL]D�SRU�HVWDU�GLYLGLGR�HQ�WUHV
VXE�EORTXHV�DG\DFHQWHV�GH�(VWH�D�2HVWH���(O�iUHD�SLORWR�HVWi�HQ�HO�VXE�EORTXH
GHO�2HVWH��OD�HVWUXFWXUD�HV�XQ�PRQRFOLQDO�TXH�WLHQH�XQ�EX]DPLHQWR�HQWUH����\
���HQ�GLUHFFLyQ�6XU�� �(Q� VX�H[WUHPR�1RUWH�SRVHH�XQ�VXDYH�SOLHJXH� FRQWUD� OD
IDOOD� OtPLWH��HVWH�EORTXH�SUHVHQWD�DOJXQDV�SHTXHxDV� IDOODV�GH�DMXVWH� LQWHUQDV�
7RGDV� ODV� IDOODV� SUHVHQWHV� HQ� HO� VLVWHPD� VRQ� QRUPDOHV� \� QLQJXQD� GH� HOODV
SDUHFLHUD�FRUWDU�ORV�HVWUDWRV�VXSUD\DFHQWHV�D�OD�GLVFRUGDQFLD�GHO�3RVW�(RFHQR�
HVWR�LQGLFDUtD�TXH�HVWDV�IDOODV�VRQ�DQWHULRUHV�D�OD�RFXUUHQFLD�GH�OD�GLVFRUGDQFLD�
\�SDUHFLHUDQ�QR�KDEHU�WHQLGR�DFWLYLGDG�SRVWHULRU�

/DV� IDOODV�TXH� OLPLWDQ�HO� EORTXH�DO�1RUWH� \�DO�6XU� WLHQHQ�EX]DPLHQWR�KDFLD� HO
1RUWH�\�VDOWRV�YHUWLFDOHV�Pi[LPRV�GH�����\�����SLHV��UHVSHFWLYDPHQWH���/D�IDOOD
TXH�OLPLWD�OD�HVWUXFWXUD�DO�(VWH��EX]D�HQ�HVD�PLVPD�GLUHFFLyQ�\�WLHQH�XQ�VDOWR
YHUWLFDO�Pi[LPR�GH�����SLHV�

3DUD� YHULILFDU� OD� FDSDFLGDG� VHOODQWH� GH� FDGD� IDOOD� VH� UHDOL]y� XQ� DQiOLVLV
FXDOLWDWLYR�GHO� FDUiFWHU� VHOODQWH�GH� ODV� FXDWUR� IDOODV�TXH� OLPLWDQ�DO� VXE�EORTXH
GHO�PHGLR�� FRQVLGHUiQGRVH� TXH�XQ� VDOWR� YHUWLFDO� GH�PiV� GH� ����SLHV� � HQ� ODV
IDOODV�HUD�VXILFLHQWH�SDUD�SURGXFLU�XQ�DOWR�FRQWHQLGR�GH�DUFLOORVLGDG�HQ�HO�SODQR
GH� OD� IDOOD� \� GH� HVWD� � IRUPD� SURGXFLU� XQ� VHOOR� D� ORV� IOXLGRV�� VLQ� HPEDUJR�� HO
FDUiFWHU� VHOODQWH� HVWDUi� HVWUHFKDPHQWH� OLJDGR� FRQ� HO� VRODSH� OLWROyJLFR� TXH
H[LVWD� HQWUH� ORV� EORTXHV� DG\DFHQWHV�� � (VWH� UHVXOWDGR� IXH� FDOLEUDGR� HQ� IRUPD
FXDOLWDWLYD�FRQ�ORV�YDORUHV�GH�SUHVLyQ�\�YDULDFLRQHV�HQ�HO�FRQWHQLGR�\�QLYHOHV�GH
IOXLGRV�HQ�FDGD�EORTXH���(Q�OD�7DEOD���VH�SUHVHQWDQ�ORV�UHVXOWDGRV�GHO�DQiOLVLV
GHO�FDUiFWHU�VHOODQWH�GH�ODV�IDOODV�HQ�ODV�XQLGDGHV�GHO�\DFLPLHQWR�&�������
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��

�7DEOD����&DUDFWHUtVWLFDV�GHO�FDUiFWHU�VHOODQWH�GH�ODV�IDOODV�GHO�\DFLPLHQWR&��9/(���������
81,'$' )$//$�2(67( )$//$�(67( )$//$�1257( )$//$�685

&��� 6HOODQWH�DO�6XU�
3DUFLDO�DO�1RUWH

6HOODQWH�DO�1RUWH
��3DUFLDO�DO�6XU 6HOODQWH 6HOODQWH

&��� 6HOODQWH�DO�6XU�
3DUFLDO�DO�1RUWH

6HOODQWH�DO�1RUWH
��3DUFLDO�DO�6XU 6HOODQWH 6HOODQWH

&��� 6HOODQWH 3DUFLDO 6HOODQWH 6HOODQWH

&���8 6HOODQWH 3DUFLDO 6HOODQWH 6HOODQWH

&���/ 6HOODQWH 3DUFLDO�D�6HOODQWH 6HOODQWH 6HOODQWH

&�� 6HOODQWH 3DUFLDO�D�6HOODQWH 6HOODQWH 6HOODQWH

����'(6&5,3&,Ï1�'(/�<$&,0,(172�&��9/(�����

(O�/DERUDWRULR�,QWHJUDGR�GH�&DPSR��/,&��/DJRFLQFR�VH�HQFXHQWUD�XELFDGR�HQ�HO
%ORTXH� 9�� &DPSR� /DPDU�� FRQ� XQD� H[WHQVLyQ� DUHDO� DSUR[LPDGD� GH� ���� P�

�PHWURV� FXDGUDGRV��� � (VWH� FDPSR� IXH� VHOHFFLRQDGR� SDUD� UHDOL]DU� XQ� SUR\HFWR
SLORWR�GH� LQ\HFFLyQ�$*$� �LQ\HFFLyQ�DOWHUQDGD�DJXD�JDV�� HQ� OD� DUHQD�&����GHO
\DFLPLHQWR�&��9/(������ �(O� /,&� VH�HQFXHQWUD� FRQVWLWXLGR�SRU� FLQFR� ����SR]RV
SURGXFWRUHV�� XQR� ���� SR]R� LQ\HFWRU� \� XQ� ���� SR]R� REVHUYDGRU�� FRPR� VH
SUHVHQWD�HQ�OD��)LJXUD��1�������
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/,&��/$*2&,1&2

/H\HQGD�

3R]R�2EVHUYDGRU
3R]RV�3URGXFWRUHV

3R]R�,Q\HFWRU

/$*2�'(�0$5$&$,%2

%/248(�9

<$&���&��9/(����

/$0$5

)LJXUD�1�����/RFDOL]DFLyQ�GHO�/DERUDWRULR�,QWHJUDGR�GH�&DPSR��/,&�/DJRFLQFR�
/D�DUHQD�&��SHUWHQHFLHQWH�DO�iUHD�9/(�����IXH�GHVFXELHUWD�HQ�1RYLHPEUH�GHO
DxR������SRU�HO�SR]R�/3*������FRQ�XQD�WDVD�\�SUHVLyQ�LQLFLDO�GH������%1�'�\
����� OSF�� UHVSHFWLYDPHQWH�� � &RPR� DQWHULRUPHQWH� VH� VHxDOy�� OD� DUHQD� &�� VH
HQFXHQWUD�FRQIRUPDGD�SRU�FXDWUR�����\DFLPLHQWRV�ELHQ�GHILQLGRV��&�����&����
&����\�&�����GH�ORV�FXDOHV�ORV�SULPHURV�WUHV�KDQ�VLGR�VRPHWLGRV�D�SURFHVRV�GH
LQ\HFFLyQ� GH� DJXD� GHVGH� ������ UHSRUWDQGR� IDFWRUHV� GH� UHFREUR� HQWUH� ���� \
������6LQ�HPEDUJR��HO�\DFLPLHQWR�&����KD�SURGXFLGR�SRU�DJRWDPLHQWR�QDWXUDO
H� LQ\HFFLyQ� GH� DJXD� GHVGH� ������ � 'HELGR� D� TXH� HVWH� \DFLPLHQWR� SRVHH� OD
PD\RU� FDQWLGDG� GH� UHVHUYDV� GH� OD� DUHQD� &��� IXH� FRQVLGHUDGR� HQ� ����� FRPR
FDQGLGDWR� SDUD� OD� DSOLFDFLyQ� GHO� SURFHVR� GH� LQ\HFFLyQ� $*$�� EDVDGR� HQ
UHYLVLRQHV� ELEOLRJUiILFDV�� VLPXODFLRQHV� QXPpULFDV� \� HVWXGLRV� H[SHULPHQWDOHV
UHDOL]DGRV�SRU�3'96$�����
(O�\DFLPLHQWR�&����VH�HQFXHQWUD� ORFDOL]DGR�D�XQD�SURIXQGLGDG�GH�������SLHV�
SRVHH�XQ�32(6�GH�����00%1�GH� FUXGR� OLYLDQR�GH���� �$3,� �SURPHGLR�� \� FRQ
XQD�SUHVLyQ�DFWXDO�GH������OSF��GHELGR�DO�DJRWDPLHQWR���OR�FXDO��LQGLFD�TXH�HO
\DFLPLHQWR� VH� HQFXHQWUD� VXEVDWXUDGR� �3E ����� OSF�� D� XQD� WHPSHUDWXUD� GH
����)����� � �



��

&$3Ë78/2�,,

)XQGDPHQWRV�7HyULFRV
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/RV�SURFHVRV�GH�UHFREUR�GH�SHWUyOHR�VH�FODVLILFDQ�GH�DFXHUGR�D�VX�RFXUUHQFLD�\
D�OD�HQHUJtD�VXPLQLVWUDGD���/D�UHFXSHUDFLyQ�SULPDULD�VH�UHILHUH�D�OD�H[WUDFFLyQ
GHO�SHWUyOHR�\�R�JDV�XWLOL]DQGR�OD�HQHUJtD�QDWXUDO�GHO�\DFLPLHQWR���3RU�VX�SDUWH�
OD� UHFXSHUDFLyQ� VHFXQGDULD� VH� IXQGDPHQWD� HQ� HO� VXPLQLVWUR� GH� HQHUJtD� DO
\DFLPLHQWR�PHGLDQWH�OD�LQ\HFFLyQ�GH�JDV�QDWXUDO�R�DJXD�EDMR�SUHVLyQ�����
$O� DSOLFDU� ORV� SURFHVRV� SULPDULRV� \� VHFXQGDULRV� HO� EDUULGR� UHVXOWD� LQHILFLHQWH�
3RU� HMHPSOR� GXUDQWH� OD� LQ\HFFLyQ� GH� DJXD�� ODV� IXHU]DV� FDSLODUHV� TXH� DFW~DQ
GXUDQWH� OD� LQ\HFFLyQ� SXHGHQ� RFDVLRQDU� TXH� SDUWH� GHO� SHWUyOHR� VHD� UHWHQLGR
FRPR� HVWUXFWXUDV� DLVODGDV�� ODV� FXDOHV� QR� SRGUiQ� IOXLU� DXQTXH� VHDQ� DSOLFDGRV
JUDQGHV�JUDGLHQWHV�GH�SUHVLyQ����

/D�5HFXSHUDFLyQ�0HMRUDGD�GH�3HWUyOHR��VRQ�WpFQLFDV�R�PpWRGRV�FRQRFLGRV�FRPR
VHFXQGDULRV� R� WHUFLDULRV�� GLVHxDGRV�SDUD� UHFXSHUDU� HO� SHWUyOHR�QR�EDUULGR�SRU
ORV� PpWRGRV� FRQYHQFLRQDOHV� �SULPDULRV� \� VHFXQGDULRV�� ����� � (VWDV� WpFQLFDV
DFW~DQ�PHGLDQWH�FDPELRV�HQ�ODV�SURSLHGDGHV�ItVLFR�TXtPLFDV�GH�ORV�IOXLGRV�\�HQ
OD�LQWHUDFFLyQ�HQWUH�pVWRV�\�OD�URFD�\DFLPLHQWR�����

/RV�PpWRGRV�GH�UHFXSHUDFLyQ�PHMRUDGD�VH�FODVLILFDQ�HQ�FXDWUR�JUDQGHV�JUXSRV�
WpUPLFRV��TXtPLFRV��JDVHV� LQPLVFLEOHV�PLVFLEOHV�\�SURFHVRV�QR� FRQYHQFLRQDOHV
FRPR�PLFURRUJDQLVPRV��HQWUH�RWURV���$�FRQWLQXDFLyQ�VH�SUHVHQWD�XQD�WDEOD�FRQ
ODV�FDUDFWHUtVWLFDV�GH�FDGD�XQR�GH�HVWRV�PpWRGRV�
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7DEOD����3ULQFLSDOHV�SURFHVRV�GH�5HFXSHUDFLyQ�0HMRUDGD�GH�3HWUyOHR����
352&(62 3523Ï6,72

7pUPLFRV�
•� ,Q\HFFLyQ�FtFOLFD�GH�YDSRU
•� ,Q\HFFLyQ�FRQWLQXD�GH�YDSRU
•� &RPEXVWLyQ�LQ�VLWX

���(O�REMHWLYR�GH�HVWH�PpWRGR�HV�GLVPLQXLUOD� YLVFRVLGDG� GHO� FUXGR� UHPDQHQWH� HQ� HO\DFLPLHQWR� \� GH� HVWD� IRUPD� PHMRUDU� ODHILFLHQFLD� GH� EDUULGR�� 6LQ� HPEDUJR�FXDQGR�HVWH�WLSR�GH�SURFHVRV�HV�DSOLFDGRHQ� \DFLPLHQWRV� GH� FUXGRV� OLYLDQRV� \PHGLDQRV�� RSHUDQ� PHFDQLVPRV� FRPR� ODGHVWLODFLyQ� GH� FUXGRV�� GHVSOD]DPLHQWRVPLVFLEOHV�LQPLVFLEOHV� FRQ� JDVHV� GHFRPEXVWLyQ��HQWUH�RWURV�
4XtPLFRV�

•� 3ROtPHURV��3�
•� 6XUIDFWDQWHV��6�
•� 6ROXFLRQHV�&iXVWLFDV��$�
•� 0H]FODV��6�3�$�6�3�

���/D� SUHVHQFLD� GH� HVWDV� VXVWDQFLDVTXtPLFDV� HQ� HO� \DFLPLHQWR� SHUPLWHQGLVPLQXLU� ODV� IXHU]DV� FDSLODUHV� HLQWHUIDFLDOHV� DO� FDPELDU� ODV� SURSLHGDGHVItVLFR�TXtPLFDV� GH� ORV� IOXLGRV� SUHVHQWHV�PHMRUDQGR�OD�HILFLHQFLD�GH�EDUULGR�

*DVHV�0LVFLEOHV�,QPLVFLEOHV
•� +LGURFDUEXURV
•� &2�
•� *DVHV� ,QHUWHV� �1��� R� GHFRPEXVWLyQ

���(O� SULQFLSDO� SURSyVLWR� HV� LQ\HFWDU� XQIOXLGR�GH�DOWD�VROXELOLGDG�HQ�HO�FUXGR�GH�ODIRUPDFLyQ� \� GH� HVWD� IRUPD� REWHQHU� XQPHMRU� UHFREUR�� $GLFLRQDOPHQWH�� ODLQ\HFFLyQ�GH�JDV�JHQHUD�GHVSOD]DPLHQWRVPiV� HILFLHQWHV� TXH� ORV� REWHQLGRV� SRULQ\HFFLyQ� GH� DJXD� \� EDMR� HVTXHPDV� GHLQ\HFFLyQ� � DOWHUQDGRV� FRQ� DJXD�� VHREWLHQHQ� PHMRUDV� HQ� OD� HILFLHQFLD� GHEDUULGR�
0LFURRUJDQLVPRV ���$O� LQ\HFWDU� EDFWHULDV� R� QXWULHQWHV� DO\DFLPLHQWR�� SHUPLWHQ� OD� JHQHUDFLyQ� LQVLWX�GH�JDVHV��SROtPHURV�\�R�VXUIDFWDQWHV�

����&21&(3726�%È6,&26

���������6DWXUDFLyQ�
³(V� OD� IUDFFLyQ� GHO� YROXPHQ� SRURVR� RFXSDGD� SRU� XQ� GHWHUPLQDGR
IOXLGR´�����'H�FXHUGR�D�HVWD�GHILQLFLyQ�WHQHPRV�

6DWXUDFLyQ�GH�SHWUyOHR��6R��� IUDFFLyQ�GHO�HVSDFLR�SRURVR�RFXSDGR
SRU�SHWUyOHR�

SRURVR9ROXPHQ
SHWUyOHRGH9ROXPHQ6 R = �(F������
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6DWXUDFLyQ�GH�JDV��6J���IUDFFLyQ�GHO�HVSDFLR�SRURVR�RFXSDGR�SRU�JDV�

SRURVR9ROXPHQ
JDVGH9ROXPHQ6 J = �(F������

6DWXUDFLyQ� GH� DJXD� �6Z��� IUDFFLyQ� GHO� HVSDFLR� SRURVR� RFXSDGR� SRU
DJXD�

SRURVR9ROXPHQ
DJXDGH9ROXPHQ6Z = �(F������

�&XDQGR�VH�H[SUHVDQ�FRPR�IUDFFLRQHV��HQ�HO�\DFLPLHQWR�VH�FXPSOH�
�=++ ZJR 666 �(F������

���������3HUPHDELOLGDG�
/D�3HUPHDELOLGDG�$EVROXWD��.D��VH�GHILQH�FRPR�OD�SURSLHGDG�TXH�SRVHH
HO� VLVWHPD� SRURVR� LQWHUFRQHFWDGR� GH� XQD� URFD� SDUD� SHUPLWLU� HO
PRYLPLHQWR�� D� WUDYpV� GH� OD� UHG� GH� SRURV�� GH� XQ� IOXLGR�� (VWH� VLVWHPD
GHEH�HVWDU�VDWXUDGR�VRODPHQWH�SRU�XQ�IOXLGR�����
&XDQGR�HO�VLVWHPD�SRURVR�VH�HQFXHQWUD�VDWXUDGR�FRQ�PiV�GH�XQD�IDVH�
FRPR�HV�HO�FDVR�GH�OD�PD\RUtD��GH�\DFLPLHQWRV��HO�PRYLPLHQWR�GH�FDGD
IOXLGR�VH�YH�HQWRUSHFLGR�SRU�OD�SUHVHQFLD�GH�ORV�RWURV�IOXLGRV���(V�REYLR
TXH� OD� SUHVHQFLD� GH� RWUDV� IDVHV� HQ� HO� PHGLR� SRURVR� UHVWULQJHQ� OD
FDSDFLGDG� GH� PRYLPLHQWR� GH� FDGD� IOXLGR�� SRU� FRQVLJXLHQWH�� ODV
SHUPHDELOLGDGHV�GH� FDGD� IDVH� VHUiQ�PHQRU�D� OD�DEVROXWD� ����� � (Q� HVWH
FDVR�� VH� GHILQH� OD� 3HUPHDELOLGDG� (IHFWLYD� �.H�� FRPR� OD� SHUPHDELOLGDG
TXH�H[KLEH� OD� URFD�D�XQ�GHWHUPLQDGR� IOXLGR�� FXDQGR� OD� VDWXUDFLyQ�GHO
PLVPR�HV�PHQRU�DO����������
&RQ� HO� REMHWR� GH� QRUPDOL]DU� ODV� SHUPHDELOLGDGHV� GH� FDGD� IDVH�� VH� KD
GHVDUUROODGR� HO� WpUPLQR� GH� 3HUPHDELOLGDG� 5HODWLYD� �.U��� OD� FXDO
UHSUHVHQWD�OD�UD]yQ�HQWUH�OD�SHUPHDELOLGDG�HIHFWLYD�\�OD�DEVROXWD�GH�XQ
GHWHUPLQDGR�IOXLGR� ����� � �/D�VXPD�GH� ODV�.U�SDUD�WRGDV� ODV� IDVHV�GHEHQ
VHU�PHQRU�D�OD�XQLGDG��FRPR�FRQVHFXHQFLD�GH�OD�LQWHUIHUHQFLDV�HQWUH�ODV
IDVHV�TXH�FRPSDUWHQ�ORV�FDQDOHV�GH�IOXMR������
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���������(ILFLHQFLD�GH�GHVSOD]DPLHQWR
'XUDQWH�XQD� LQ\HFFLyQ�� OD� IDOWD�GH�XQLIRUPLGDG�GH� ODV�SHUPHDELOLGDGHV
HQ�OD�GLPHQVLyQ�YHUWLFDO�RULJLQD�TXH�HO�IOXLGR�LQ\HFWDGR�VH�PXHYD�HQ�XQ
IUHQWH�LUUHJXODU���(Q�ODV�SDUWHV�PiV�SHUPHDEOHV�GHO�\DFLPLHQWR�HO�IOXLGR
LQ\HFWDGR�VH�PRYHUi�UiSLGDPHQWH�\�HQ�ODV�SDUWHV�PHQRV�SHUPHDEOHV�VX
PRYLPLHQWR�VHUi�PiV�OHQWR������
/D�(ILFLHQFLD�9HUWLFDO�GH�EDUULGR��(K���WDPELpQ�FRQRFLGD�FRPR�HILFLHQFLD
GH�LQYDVLyQ��VH�GHILQH�FRPR�HO�iUHD�GH�OD�VHFFLyQ�WUDQVYHUVDO�FRQ�OD�TXH
KDFH� FRQWDFWR� HO� IOXLGR� LQ\HFWDGR�� GLYLGLGD� HQWUH� HO� iUHD� WRWDO� GH� OD
VHFFLyQ�WUDQVYHUVDO��(VWH�SDUiPHWUR�HV�XQD�PHGLGD�GH� OD�XQLIRUPLGDG�
HQ�HO�GHVSOD]DPLHQWR�YHUWLFDO��GH�OD�LQYDVLyQ�GHO�IOXLGR�LQ\HFWDGR�������\
VH�UHSUHVHQWD�VHJ~Q�OD�VLJXLHQWH�HFXDFLyQ�

FLyQODGHWRWDO$UHD
HGHVSOD]DQWIOXLGRHOSRUFRQWDFWDGDFLyQODGH$UHD(K VHF

VHF
= �(F������

/D�(ILFLHQFLD�$UHDO�GH�EDUULGR��(D��VH�GHILQH�FRPR�HO�iUHD�TXH�FRQWDFWD
HO�IOXLGR�GHVSOD]DQWH�HQWUH�HO�WRWDO������HV�GHFLU�

FLyQODGHWRWDO$UHD
HGHVSOD]DQWIOXLGRHOSRUFRQWDFWDGD$UHD(D VHF= �(F������

/D�(ILFLHQFLD�9ROXPpWULFD�GH�EDUULGR��(Y��HV�HO�SURGXFWR�GH�OD�HILFLHQFLD
DUHDO�SRU�OD�HILFLHQFLD�YHUWLFDO�������HV�GHFLU�

KDY ((( 
= �(F������

(VWD�HILFLHQFLD�WDPELpQ�SXHGH�HQWHQGHUVH�FRPR�HO�YROXPHQ�GH�SHWUyOHR
HQ�ORV�SRURV��TXH�KDFH�FRQWDFWR�FRQ�HO�IOXLGR�LQ\HFWDGR�GLYLGLGR�HQWUH�HO
YROXPHQ� WRWDO� GHO� SHWUyOHR� H[LVWHQWH� HQ� ORV� SRURV� GHO� \DFLPLHQWR� R
SRUFLyQ�EDUULGD�������SRU�OR�WDQWR��OD�(Y�WDPELpQ�SXHGH�H[SUHVDUVH�FRPR�

\DFLPLHQWRHOHQSHWUyOHRGH9ROXPHQ
HGHVSOD]DQWIOXLGRHOSRUGHVSOD]DGR9ROXPHQ(Y = �(F������
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/D� (ILFLHQFLD� 0LFURVFySLFD� GH� GHVSOD]DPLHQWR� �(G�� VH� FRQRFH� FRPR� OD
UD]yQ� HQWUH� HO� YROXPHQ� GH� SHWUyOHR� FRQWDFWDGR� \�PRYLOL]DGR� HQWUH� HO
YROXPHQ�GH�SHWUyOHR�TXH�VyOR�IXH�FRQWDFWDGR�����

FRQWDFWDGRSHWUyOHRGH9ROXPHQ
PRYLOL]DGR\FRQWDFWDGRSHWUyOHRGH9ROXPHQ(G = �(F������

)LQDOPHQWH��OD�(ILFLHQFLD�GH�5HFREUR��(5��VH�GHILQH�FRPR�HO�SURGXFWR�GH
OD� (ILFLHQFLD� 9ROXPpWULFD� GH� %DUULGR� \� OD� (ILFLHQFLD� 0LFURVFySLFD� GH
'HVSOD]DPLHQWR�

GY5 ((( 
= �(F�������

/D� (ILFLHQFLD� GH� 5HFREUR� QRV� SHUPLWH� FRQRFHU� OD� FDSDFLGDG� GH
GHVSOD]DPLHQWR� GH� XQD� IDVH� LQ\HFWDGD� UHVSHFWR� D� OD� H[LVWHQWH� HQ� HO
\DFLPLHQWR�� OD� FXDO� GHSHQGH� GH� GLYHUVRV� IDFWRUHV�� WDOHV� FRPR
KXPHFWDELOLGDG�GHO�\DFLPLHQWR��PRYLOLGDG��IXHU]DV�FDSLODUHV��KLVWRULD�GH
VDWXUDFLyQ��HQWUH�RWURV��ORV�FXDOHV�VHUiQ�H[SOLFDGRV�D�FRQWLQXDFLyQ�

������0RYLOLGDG�
/D� PRYLOLGDG� HV� XQD� PHGLGD� UHODWLYD� GH� OD� IDFLOLGDG� TXH� SRVHH� XQ
GHWHUPLQDGR� IOXLGR� SDUD� PRYHUVH� D� WUDYpV� GHO� HVSDFLR� SRURVR�� � /D
PRYLOLGDG�DSDUHQWH�� ��VH�GHILQH�FRPR�OD�UD]yQ�HQWUH�OD�SHUPHDELOLGDG
HIHFWLYD��.H���\�OD�YLVFRVLGDG�GHO�IOXLGR�� �������

µ
λ H.

= �(F�������
/D� UHODFLyQ� GH� PRYLOLGDG� �0�� VH� GHILQH� FRPR� OD� UD]yQ� HQWUH� ODV
PRYLOLGDGHV�DSDUHQWHV�GHO��IOXLGR�GHVSOD]DQWH�\�HO�IOXLGR�GHVSOD]DGR�����
HV�GHFLU�

GD

UGD

G

UG

GD

G
.

.
0

µ

µ
λ
λ

== �(F�������

'RQGH�
G���0RYLOLGDG�GHO�IOXLGR�GHVSOD]DQWH�
GR���0RYLOLGDG�GHO�IOXLGR�GHVSOD]DGR�
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.UG���3HUPHDELOLGDG�UHODWLYD�GHO�IOXLGR�GHVSOD]DQWH�
G���9LVFRVLGDG�GHO�IOXLGR�GHVSOD]DQWH�

.UGR���3HUPHDELOLGDG�UHODWLYD�GHO�IOXLGR�GHVSOD]DGR�
GR���9LVFRVLGDG�GHO�IOXLGR�GHVSOD]DGR�

(Q�HO�FDVR�GH�XQ�GHVSOD]DPLHQWR�GH�SHWUyOHR�PHGLDQWH�OD�LQ\HFFLyQ�GH
DJXD��OD�UHODFLyQ�GH�0RYLOLGDG�HV�

R

URZ

Z

UZ

.

.
0

µ

µ
= �(F�������

(O� FRQFHSWR� GH� UHODFLyQ� GH� PRYLOLGDG� HV� DPSOLDPHQWH� XWLOL]DGR� SDUD
GHVFULELU�HO�PRYLPLHQWR�GH� IOXLGRV�HQ�HO�\DFLPLHQWR��\D�TXH�VH�FRQRFH
TXH� OD�FREHUWXUD�KRUL]RQWDO�\�YHUWLFDO�GH�XQ�\DFLPLHQWR�VH�PHMRUD�FRQ
YDORUHV�EDMRV�GH�0�\�VH�UHGXFH�FRQ�YDORUHV�DOWRV�� �'H�DFXHUGR�FRQ�HO
XVR� FRQYHQFLRQDO�� ODV� UHODFLRQHV� GH� PRYLOLGDG� PHQRUHV� D� OD� XQLGDG
�0����VH�GHQRPLQDQ�IDYRUDEOHV�R�HVWDEOHV��GHELGR�D�TXH�SHUPLWH�TXH
HO� IOXLGR� GHVSOD]DGR� VH� PXHYD� FRQ� PD\RU� IDFLOLGDG� \� UDSLGH]� TXH� HO
GHVSOD]DQWH��PLHQWUDV�TXH� UD]RQHV�GH�PRYLOLGDG�PD\RUHV� D� OD� XQLGDG
�0!��� VH� FRQVLGHUDQ� GHVIDYRUDEOHV� R� LQHVWDEOHV� SRUTXH� HO� IOXLGR
GHVSOD]DQWH� YLDMD� FRQ�PD\RU� UDSLGH]�� GHMDQGR� DWUiV� � SDUWH� GHO� IOXLGR
GHVSOD]DGR� GH� IRUPD� LQPyYLO�� RULJLQDQGR� LUUXSFLyQ� WHPSUDQD� HQ� ORV
SR]RV� SURGXFWRUHV� GHO� IOXLGR� LQ\HFWDGR� DO� \DFLPLHQWR������ (VWH
FRPSRUWDPLHQWR�SXHGH�DSUHFLDUVH�HQ�OD�)LJXUD���
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������7HQVLyQ�,QWHUIDFLDO�
&XDQGR� VH� HQFXHQWUDQ� HQ� FRQWDFWR� GRV� IDVHV� LQPLVFLEOHV�� FRPR� HV� HO
FDVR�GHO� DJXD�\� HO� SHWUyOHR� HQ� HO� \DFLPLHQWR�� H[LVWLUi� HQWUH� HOORV� XQD
LQWHUIDVH� FODUDPHQWH� GHILQLGD�� HQ� OD� TXH� ODV� PROpFXODV� FHUFDQDV� VRQ
DWUDtGDV�HQ�IRUPD�GHVLJXDO�SRU�VXV�YHFLQDV�\�HVWR�RULJLQD�XQD�VXSHUILFLH
GH�HQHUJtD�OLEUH�SRU�XQLGDG�GH�iUHD��TXH�HV�OR�TXH�VH�GHQRPLQD�7HQVLyQ
,QWHUIDFLDO�� ��

������+XPHFWDELOLGDG�R�0RMDELOLGDG�
³(VWD�SURSLHGDG�UHSUHVHQWD�OD�SUHIHUHQFLD�GH�XQ�IOXLGR�D�DGKHULUVH�D�OD
VXSHUILFLH��GH�OD�URFD�HVWDQGR�HQ�SUHVHQFLD�GH�RWURV�IOXLGRV��LQPLVFLEOHV
FRQ� pO�� � (V� XQD� FDUDFWHUtVWLFD� SURSLD� GH� FDGD� VLVWHPD� URFD�IOXLGR�
GLFWDGD�SRU�OD�QDWXUDOH]D´�����
$O� IOXLGR� TXH� VH� DGKLHUH� D� OD� URFD� VH� GHQRPLQD� IDVH�PRMDQWH�� HO� RWUR
VHUi�OD�IDVH�QR�PRMDQWH�
(Q�\DFLPLHQWRV�GH�KLGURFDUEXURV��ODV�IDVHV�PRMDQWHV�SXHGHQ�VHU�DJXD�R
SHWUyOHR���3RU�OR�WDQWR��ODV�URFDV�VHUiQ�EiVLFDPHQWH�PRMDGDV�SRU�DJXD�
SHWUyOHR� R� DPERV�� \D� TXH� HO� JDV� QR� PRMD� OD� URFD�� � /RV� \DFLPLHQWRV
IXHUWHPHQWH� PRMDGRV� SRU� DJXD� VH� GHQRPLQDQ� KLGUyILORV�� ORV
\DFLPLHQWRV�IXHUWHPHQWH�PRMDGRV�SRU�SHWUyOHR�VH�GHQRPLQDQ�ROHyILORV
\� ORV� \DFLPLHQWRV�TXH�SRVHHQ�XQD�KXPHFWDELOLGDG� LQWHUPHGLD�HQWUH�HO
SHWUyOHR�\�HO�DJXD�VH�GHQRPLQDQ�\DFLPLHQWRV�FRQ�PRMDELOLGDG�PL[WD�R
LQWHUPHGLD�
(O�FRPSRUWDPLHQWR�GH�ORV�IOXLGRV�HQ�HO�HVSDFLR�SRURVR�HV�FRQWURODGR�SRU
OD�PRMDELOLGDG�GH�OD�URFD��SRU�OR�WDQWR��OD�SRVLFLyQ�UHODWLYD�\�FDSDFLGDG
GH� IOXMR� GH� ODV� IDVHV� H[LVWHQWHV� HQ� HO� \DFLPLHQWR� REHGHFHUiQ� D� OD
GLVWULEXFLyQ�PLFURVFySLFD�HVWDEOHFLGD�SRU� OD�KXPHFWDELOLGDG�SUHIHUHQWH
GHO�PHGLR�����
8QD�IRUPD�GH�GHWHUPLQDU�HQ�ODERUDWRULR�OD�PRMDELOLGDG�GH�XQD�URFD�HV�D
WUDYpV� GHO� iQJXOR� GH� FRQWDFWR� � �� HQWUH� OD� URFD� \� ORV� IOXLGRV� TXH� OD
FRQWDFWDQ�� � (VWH� iQJXOR� GH� FRQWDFWR� VH� UHODFLRQD� FRQ� OD� WHQVLyQ
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LQWHUIDFLDO�GH�ORV�IOXLGRV�H[LVWHQWHV�D�WUDYpV�GH�OD�HFXDFLyQ�GH�<RXQJ�	
'XSUH������3DUD�XQ�VLVWHPD�PRMDGR�SRU�DJXD��OD�HFXDFLyQ�TXHGD�FRPR�

θσσσ &RVZRZVRV 
=− �(F�������

/D� UHODFLyQ� HQWUH� ORV� WpUPLQRV� GH� HVWD� HFXDFLyQ� VH� LOXVWUD� HQ� OD
)LJXUD�1����

5RFN�6XUIDFH

σRZ

σRV

6XSHUILFLH�GH�OD�URFD

θ
σZV

683(5),&,(�'(/$�52&$

0RMDGR�DO�DJXD

θ�

0RMDGR�DO�SHWUyOHR

θ

)LJXUD�1�����0RMDELOLGDG��,QWHUDFFLyQ�URFD�IOXLGR������
/D�)LJXUD�1�����QRV�SUHVHQWD�XQD� IRUPD�GH�GHWHUPLQDU� OD�PRMDELOLGDG
SUHIHUHQFLDO�HQ�IXQFLyQ�GHO�iQJXOR�GH�FRQWDFWR�HQWUH� ORV�IOXLGRV����6L�
VH� HQFXHQWUD� HQWUH� ��� \� ���� OD� URFD� VH� FRQVLGHUD� SUHIHUHQFLDOPHQWH
PRMDGD�SRU�DJXD��PLHQWUDV�TXH�VL� �VH�HQFXHQWUD�HQWUH�����\������OD
PRMDELOLGDG�HV�KDFLD�HO�SHWUyOHR�����

������3UHVLyQ�&DSLODU�
/D� 3UHVLyQ� &DSLODU� �3F�� HV� XQD� GH� ODV� IXHU]DV� PiV� LPSRUWDQWHV� TXH
JRELHUQDQ�OD�GLVWULEXFLyQ�GH�IOXLGRV�HQ�HO�PHGLR�SRURVR��VH�GHILQH�FRPR
OD� GLIHUHQFLD� GH� SUHVLyQ� TXH� H[LVWH� HQWUH� OD� LQWHUIDVH� TXH� VHSDUD� GRV
IOXLGRV� LQPLVFLEOHV�� XQR� GH� ORV� FXDOHV� PRMD� SUHIHUHQFLDOPHQWH� OD
VXSHUILFLH�GH�OD�URFD�������7DPELpQ�OD�3F�SXHGH�H[SUHVDUVH�D�WUDYpV�GH�XQ
EDODQFH�GH�PDWHULDOHV�HQ�XQ�WXER�FDSLODU��VHJ~Q�OD�VLJXLHQWH�HFXDFLyQ�
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+JU&RV333 1::1:::1:F 

������


� ρρθσ −==−= �(F�������

'RQGH�
31:�� 1:��3UHVLyQ�\�GHQVLGDG�GH�OD�IDVH�QR�PRMDQWH
UHVSHFWLYDPHQWH�
3:��� :��3UHVLyQ�\�GHQVLGDG�GH�OD�IDVH�PRMDQWH�UHVSHFWLYDPHQWH�
1::���7HQVLyQ�LQWHUIDFLDO�HQWUH�OD�IDVH�QR�PRMDQWH�\�OD�PRMDQWH�
���ÈQJXOR�GH�FRQWDFWR�HQWUH�ODV�IDVHV�
5���5DGLR�GHO�WXER�FDSLODU�
*���*UDYHGDG�
+���$OWXUD�GH�OD�LQWHUIDVH�HQ�HO�WXER�FDSLODU�

(Q� HO� FDVR� GH� TXH� ODV� IDVHV� SUHVHQWHV� HQ� HO� \DFLPLHQWR� VHDQ� DJXD� \
SHWUyOHR�\�TXH�HO�DJXD�PRMH�OD�URFD��WHQHPRV�

+JU&RV333 RZRZZRF 

������


� ρρθσ −==−= �(F�������

/D�)LJXUD�1������UHSUHVHQWD��XQ�\DFLPLHQWR�PRMDGR�SRU�DJXD��HQ�HO�FXDO
SRGHPRV�GLVWLQJXLU�GLIHUHQWHV�]RQDV�HQ�IXQFLyQ�GHO�FRPSRUWDPLHQWR�GH
OD� 3F� FRQ� OD� YDULDFLyQ� GH� OD� VDWXUDFLyQ� GH� DJXD�� 6XSRQJDPRV� TXH� HO
\DFLPLHQWR� VH� HQFXHQWUD� LQLFLDOPHQWH� VDWXUDGR� FRQ� SHWUyOHR� \� DJXD
FRQQDWD���(O�DJXD�UHSUHVHQWD�OD�IDVH�PRMDQWH�GHO�VLVWHPD�SRU�OR�FXDO�VH
ORFDOL]D�HQ�ORV�SRURV�PiV�SHTXHxRV�GH�OD�URFD�RULJLQDQGR�YDORUHV�GH�3F
UHODWLYDPHQWH�JUDQGHV��HVWD�UHJLyQ�VH�FRQRFH�FRPR�]RQD�GH�SHWUyOHR�
$�PHGLGD�TXH�OD�VDWXUDFLyQ�GH�OD�IDVH�PRMDQWH�DXPHQWD�HQ�HO�VLVWHPD�
HO� DJXD� LUi� RFXSDQGR� SRURV� FDGD� YH]� PiV� JUDQGHV�� OR� TXH� SHUPLWH
GLVPLQXLU� ORV� YDORUHV� GH� OD� 3F� � SRU� HOOR� HQ� HVWD� UHJLyQ� VH� HQFXHQWUDQ
PyYLOHV� DPEDV� IDVHV�� SRU� OR� WDQWR� VH� GHQRPLQD� ]RQD� GH� WUDQVLFLyQ�
&XDQGR� HO� DJXD� DOFDQ]D� ILQDOPHQWH� VX�Pi[LPD� VDWXUDFLyQ�� LQYDGH� ORV
SRURV� GH� PD\RU� WDPDxR� DLVODQGR� DO� SHWUyOHR� HQ� HO� FHQWUR� GH� ORV
PLVPRV��SRU�OR�FXDO�OD�3F�GLVPLQX\H�KDVWD�SUiFWLFDPHQWH�FHUR�
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)LJXUD�1�����9DULDFLyQ�GH�OD�3F�FRQ�ORV�FDPELRV�GH�6DWXUDFLyQ�����

���������+LVWRULD�GH�6DWXUDFLRQHV�
/D�KLVWRULD�GH�VDWXUDFLRQHV�GHILQH�ORV�SURFHVRV�GH�FDPELR�GH�VDWXUDFLyQ
HQ�HO�PHGLR�SRURVR��HV�GHFLU��HO�DXPHQWR�R�GLVPLQXFLyQ�GH� ORV�QLYHOHV
GH� VDWXUDFLyQ� GH� XQD� IDVH� UHVSHFWR� D� ODV� RWUDV� SUHVHQWHV� HQ� HO
\DFLPLHQWR�� ([LVWHQ� GRV� SURFHVRV� EiVLFRV� GHQRPLQDGRV� LPELELFLyQ� \
GUHQDMH���'XUDQWH�HO�SURFHVR�GH�LPELELFLyQ��DXPHQWD�OD�VDWXUDFLyQ�GH�OD
IDVH�PRMDQWH��SURYRFDQGR�XQD�GLVPLQXFLyQ�GH�ODV�RWUDV�IDVHV��PLHQWUDV
TXH�HQ�HO�SURFHVR�GH�GUHQDMH�� OD�VDWXUDFLyQ�GH� OD� IDVH�QR�PRMDQWH�VH
LQFUHPHQWD�GHVSOD]DQGR�ODV�RWUDV�IDVHV�����

����������&XUYDV�GH�3HUPHDELOLGDGHV�%LIiVLFDV�
&RPR�VH�VHxDOy�DQWHULRUPHQWH��OD�GLVWULEXFLyQ�GH�ORV�IOXLGRV�GHQWUR�GH
OD�UHG�SRURVD��VH�HQFXHQWUD�UHODFLRQDGD�FRQ�OD�KXPHFWDELOLGDG�� OD�FXDO
GLFWDPLQD� OD� SRVLFLyQ� \� PRYLPLHQWR� GH� ODV� IDVHV� D� WUDYpV� GHO
\DFLPLHQWR���&RQVHFXHQWHPHQWH�OD�SHUPHDELOLGDG�UHODWLYD�HV�IXQFLyQ�GH
HVWD� RUJDQL]DFLyQ�� SRU� OR� FXDO� XQD� IRUPD� FRP~Q� GH� UHSUHVHQWDU� ORV
GDWRV�GH�.U�HV�JUDILFDUODV�HQ�IXQFLyQ�GH�OD�VDWXUDFLyQ�GH�IOXLGRV��6HJ~Q
+RQDUSRXU���������SDUD�\DFLPLHQWRV�GH�SHWUyOHR��ODV�FRPELQDFLRQHV�GH
SHUPHDELOLGDGHV�ELIiVLFDV�PiV�FRPXQHV�VRQ�DJXD�SHWUyOHR�\�SHWUyOHR�
JDV�� *HQHUDOPHQWH�� OD� SHUPHDELOLGDG� UHODWLYD� GHO� DJXD� �.UZ�� \� OD
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SHUPHDELOLGDG�UHODWLYD�GHO�SHWUyOHR�DO�DJXD��.URZ��VH�JUDILFDQ�HQ�IXQFLyQ
GH�OD�VDWXUDFLyQ�GHO�DJXD��6Z���FRPR�SXHGH�DSUHFLDUVH�HQ�OD�)LJXUD���
+RQDUSRXU���������WDPELpQ�VHxDOD�TXH�HO�SXQWR�GH�LQWHUVHFFLyQ�GH�ODV
FXUYDV� GH� .U� SXHGH� VHU� XQ� LQGLFDGRU� GH� OD� PRMDELOLGDG� GH� OD� URFD�
FXDQGR�OD� LQWHUVHFFLyQ�VH�HQFXHQWUD�KDFLD�OD� L]TXLHUGD�GHO�����GH�6Z�
LQGLFD� TXH� DO� VLVWHPD� HVWi� PRMDGR� SRU� FUXGR�� PLHQWUDV� TXH� VL� OD
LQWHUVHFFLyQ�VH�HQFXHQWUD�KDFLD�OD�GHUHFKD�GHO�����GH�6Z�VXJLHUH�TXH
OD�URFD�HV�SUHIHUHQWHPHQWH�PRMDGD�DO�DJXD�

���

.URZ

.UZ
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� �
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)LJXUD����&XUYD�GH�SHUPHDELOLGDG�UHODWLYD�GHO�DJXD�SHWUyOHR�SDUD�VLVWHPDVPRMDGR�DO�FUXGR��L]TXLHUGD��\�PRMDGR�DO�DJXD��GHUHFKD�������

3DUD� H[SOLFDU� HO� FRPSRUWDPLHQWR� GH� HVWDV� JUiILFDV�� VH� FRQVLGHUD� XQ
\DFLPLHQWR� PRMDGR� DO� DJXD� �JUiILFD� GHUHFKD�� TXH� VH� HQFXHQWUD
LQLFLDOPHQWH� ����� VDWXUDGR� FRQ� SHWUyOHR� \� DXPHQWDPRV
SDXODWLQDPHQWH� OD� VDWXUDFLyQ�GH�DJXD��$�YDORUHV�PX\�EDMRV�GH�6Z�� OD
IDVH� HV� LQPyYLO� GHELGR� D� VX� DWUDFFLyQ� SRU� OD� URFD� \� D� ODV� IXHU]DV
FDSLODUHV�� TXH� OD� XELFDQ� HQ� ORV� SRURV� PiV� SHTXHxRV� GH� OD� URFD� \� OD
KDFHQ� IRUPDU� FtUFXORV� SHQGXODUHV� LQFRPXQLFDGRV� DOUHGHGRU� GH� ORV
JUDQRV� GH� OD� URFD�� D� HVWH� HVWDGR� GH� VDWXUDFLyQ� VH� OH� GHQRPLQD
VDWXUDFLyQ�SHQGXODU��������(Q�HVWH�SXQWR�HO�DJXD�QR�IOXLUi�KDVWD�DOFDQ]DU
OD� VDWXUDFLyQ�GH�DJXD� LUUHGXFLEOH�R� VDWXUDFLyQ�GH�DJXD�FRQQDWD� �6ZF��
HQ� OD� FXDO� HO� DJXD� VH� FRQYLHUWH� HQ� XQD� IDVH� FRQWLQXD� \� FRPLHQ]D� D
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H[KLELU�XQD�SHUPHDELOLGDG�UHODWLYD�GLIHUHQWH�GH�FHUR��D�HVWH�HVWDGR�GH
VDWXUDFLyQ�VH�OH�FRQRFH�FRPR�IXQLFXODU������
$O� FRQWLQXDU� LQFUHPHQWiQGRVH� � HO� YROXPHQ�GH� DJXD� HQ� OD� URFD�� OD�.UZ
DXPHQWDUi� \D� TXH� HO� DJXD� HPSLH]D� D� RFXSDU� IUDFFLRQHV�PD\RUHV� GHO
HVSDFLR�SRURVR��GHVSOD]DQGR�DO�SHWUyOHR��HO�FXDO�FRPLHQ]D�D�SUHVHQWDU
PHQRUHV� YDORUHV� GH� .URZ�� � &XDQGR� OD� 6Z� DOFDQ]D� VX� YDORU�Pi[LPR�� OD
VDWXUDFLyQ� GH� SHWUyOHR� �6R�� VH� FRQYLHUWH� HQ� XQD� IDVH� GLVFRQWLQXD
LQFDSD]� GH� PRYHUVH� �.URZ�  � ���� TXHGiQGRVH� DWUDSDGD� HQ� IRUPD� GH
SHTXHxRV�JOyEXORV�DLVODGRV�HQ�HO�FHQWUR�GH�ORV�SRURV��\D�TXH�HO�DJXD��DO
VHU� OD� IDVH�PRMDQWH�� VH� DGKLHUH� D� ODV� SDUHGHV� GH� ORV�PLVPRV�� D� HVWD
GLVWULEXFLyQ� VH� OH� FRQRFH� FRPR� VDWXUDFLyQ� LQVXODU� ����� �)LJXUD� ���� � (Q
HVWH�SXQWR�� D� OD�6R� VH� OH� GHQRPLQD� VDWXUDFLyQ�GH�SHWUyOHR� UHVLGXDO� DO
DJXD��6RUZ��

3(752/(2 3(752/(2 3(752/(2

)LJXUD�1������'HVSOD]DPLHQWR�GH�SHWUyOHR�FRQ�DJXD�HQ�XQ�VLVWHPDKLGUyILOR����
&RPR�SRGHPRV�DSUHFLDU�HQ�OD�)LJXUD����D�PHGLGD�TXH�VH�LQFUHPHQWD�OD
6Z�� OD�.UZ� \�.URZ� DXPHQWD� \� GHFUHFH�� UHVSHFWLYDPHQWH�� GH� IRUPD�PX\
OHQWD�GHELGR�D�TXH�FXDQGR�OD�VDWXUDFLyQ�GHO�DJXD�HV�PX\�EDMD���RFXSD
ORV� SRURV� PiV� SHTXHxRV� GH� OD� URFD�� ORV� FXDOHV� SUiFWLFDPHQWH� QR
FRQWULEX\HQ�FRQ�HO�PRYLPLHQWR�GH�OD�IDVH�\�SRU�HQGH�D�OD�.UZ������
/RV�FRQFHSWRV�H[SOLFDGRV�DQWHULRUPHQWH�WDPELpQ�SXHGHQ�VHU�DSOLFDGRV
SDUD�HO�FDVR�GH� ODV�SHUPHDELOLGDGHV�SHWUyOHR�JDV��FRQ� OD�GLIHUHQFLD�GH
TXH�HQ�OD�VDWXUDFLyQ�GH�SHWUyOHR�UHVLGXDO�DO�JDV��6RUJ���VH�LQFOX\H�OD�6ZF�
FRPR�HV�VHxDODGR�HQ�OD�)LJXUD�1����
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6JF6ZF 6RUJ

�

�

�
� �

�6OLT
6J

*DV

3HWUyOHR

)LJXUD����&XUYD�GH�SHUPHDELOLGDG�UHODWLYD�GHO�SHWUyOHR�JDV������

�������+LVWpUHVLV�
&XDQGR�XQD�URFD�SUHVHQWD�XQD�IXHUWH�SUHIHUHQFLD�GH�PRMDELOLGDG�D�XQD
IDVH�HQ�HVSHFLDO�\�H[SHULPHQWD�XQ�FDPELR�HQ�OD�KLVWRULD�GH�VDWXUDFLyQ
GHVGH�XQ�SURFHVR�GH�GUHQDMH�KDVWD�XQR�GH�LPELELFLyQ���OD�IDVH�PRMDQWH
DO� HQFRQWUDUVH� DGKHULGD� D� ODV� SDUHGHV� GH� ORV� SRURV�� SURGXFH� XQ
HQWUDPSDPLHQWR� GH� OD�V�� IDVH�V�� QR� PRMDQWH�V�� HQ� HO� FHQWUR� GH� ORV
PLVPRV���$�HVWH�IHQyPHQR�VH�OH�FRQRFH�FRPR�KLVWpUHVLV������
3XHVWR�TXH�OD�PRMDELOLGDG�\�HO�VHQWLGR�GH�OD�YDULDFLyQ�GH�OD�VDWXUDFLyQ
LQIOX\HQ�VREUH�OD�GLVWULEXFLyQ�GH�ORV�IOXLGRV��GHEHPRV�HVSHUDU�TXH�HVWRV
IDFWRUHV� DIHFWHQ�DQiORJDPHQWH� ODV� FDUDFWHUtVWLFDV� GH�SUHVLyQ� FDSLODU� \
SHUPHDELOLGDG� UHODWLYD� ������ 3RU� HMHPSOR�� FRQVLGHUHPRV� HO
FRPSRUWDPLHQWR� GH� GRV� IDVHV� �DJXD� \� SHWUyOHR��PRYLpQGRVH� D� WUDYpV
GHO� VLVWHPD� SRURVR� GH� XQ� \DFLPLHQWR� KLGUyILOR�� � 6XSRQJDPRV� TXH� HO
\DFLPLHQWR� SRVHH� LQLFLDOPHQWH� XQD� VDWXUDFLyQ� GH� DJXD� LUUHGXFLEOH�� HQ
HVWH�SXQWR�HO�DJXD�WLHQGH�D�RFXSDU�ORV�SRURV�PiV�SHTXHxRV��PLHQWUDV
TXH� HO� SHWUyOHR� VH� HQFXHQWUD� HQ� ORV� SRURV� GH� WDPDxR� LQWHUPHGLR� D
JUDQGH��&XDQGR�VH� � UHDOL]D�XQ�SURFHVR�GH� LPELELFLyQ�SRU� LQ\HFFLyQ�GH
DJXD�� pVWD� WHQGHUi� D� GHVSOD]DU� DO� SHWUyOHR� LQYDGLHQGR� ORV� SRURV�PiV
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JUDQGHV� \� � HO� SHWUyOHR� VH� TXHGDUi� FRPR� XQD� IDVH� GLVFRQWLQXD� HQ� ORV
SRURV� GH� WDPDxR� LQWHUPHGLR� D� JUDQGH� ����� � 6L� SRVWHULRUPHQWH� VH
SURFHGLHUD� D� UHDOL]DU� XQ� SURFHVR� GH� GUHQDMH� LQFUHPHQWDQGR
SDXODWLQDPHQWH� OD� VDWXUDFLyQ� GH� SHWUyOHR�� HO� FRPSRUWDPLHQWR� GH� OD
FXUYD�GH�SHUPHDELOLGDGHV�UHODWLYDV�DWUDYHVDUi�XQD�WUD\HFWRULD�GLIHUHQWH
D�OD�WUD]DGD�GXUDQWH�HO�SURFHVR�GH�LPELELFLyQ��YHU�)LJXUD�1������

3HWUyOHR

$JXD'UHQDMH

,PELELFLyQ

.U

6Z

3HWUyOHR

$JXD'UHQDMH

,PELELFLyQ

.U

6Z

3HWUyOHR

$JXD'UHQDMH

,PELELFLyQ

.U

6Z
)LJXUD�1�������3HUPHDELOLGDG�UHODWLYD�SDUD�SURFHVRV�GH�LPELELFLyQ�\�GUHQDMH

HQ�XQD�URFD�KLGUyILOD�����

&RPR�SRGHPRV�YHU�HQ� OD�)LJXUD�1������SDUD�HVWH�VLVWHPD�ELIiVLFR�� OD
.UZ� VyOR� HV� IXQFLyQ� GH� VX� SURSLD� VDWXUDFLyQ�� PLHQWUDV� TXH� OD� .URZ
SUHVHQWD�YDORUHV�GH�SHUPHDELOLGDGHV�PiV�EDMDV�D�FXDOTXLHU�VDWXUDFLyQ
GXUDQWH�OD�LPELELFLyQ�TXH�GXUDQWH�HO�GUHQDMH� �������(VWR�IXH�HVWDEOHFLGR
SRU� /DQG� �������� HO� FXDO� GHWHUPLQy� TXH� OD� KLVWpUHVLV� HQ� OD
SHUPHDELOLGDG�UHODWLYD�GH�OD�IDVH�PRMDQWH�SDUD�XQ�VLVWHPD�ELIiVLFR�FRQ
XQD�PDUFDGD�PRMDELOLGDG�SUHIHUHQWH��VH�HVWLPD�TXH�HV�PX\�SHTXHxD�
SRU�HQGH��GXUDQWH�OD�LPELELFLyQ��ODV�SHUPHDELOLGDGHV�GHO�IOXLGR��PRMDQWH
FRLQFLGHQ�FRQ�ODV�REWHQLGDV�GXUDQWH�HO�GUHQDMH�D�OD�Pi[LPD�VDWXUDFLyQ
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GH� OD� IDVH� PRMDQWH� �VDWXUDFLyQ� GH� OD� IDVH� PRMDQWH� D� OD� FXDO� OD
SHUPHDELOLGDG�UHODWLYD�GH�OD�IDVH�QR�PRMDQWH�HV�FHUR��
/D� KLVWpUHVLV� FRPR� VHxDODPRV� DQWHULRUPHQWH�� DIHFWD� WDQWR� HO
FRPSRUWDPLHQWR�GH�OD�.U��FRPR�D�OD�SUHVLyQ�FDSLODU���&RPR�DSUHFLDPRV
HQ�OD�)LJXUD�1������SDUD�XQ�\DFLPLHQWR�KLGUyILOR�WHQHPRV�TXH��DO�LJXDO
TXH� OD�.U�� OD� FXUYD�GH�3F� GH� LPELELFLyQ�SUHVHQWD�PHQRUHV�YDORUHV�TXH
ORV� GH� GUHQDMH�� $GHPiV�� VH� REVHUYD� TXH� DO� HQFRQWUDUVH� OD� URFD
FRPSOHWDPHQWH� VDWXUDGD� FRQ� DJXD�� OD� SUHVLyQ� GHO� SHWUyOHR� DQWHV� GH
HQWUDU� D� OD� URFD�� GHEH� H[FHGHU� OD� GHO� DJXD�� SDUD� ORJUDU� YHQFHU� ODV
IXHU]DV�FDSLODUHV�TXH�RULJLQDQ�OD�DWUDFFLyQ�HQWUH�OD�IDVH�PRMDQWH��DJXD�
\� OD� URFD�� � $� HVWD� SUHVLyQ� VH� OH� FRQRFH� FRQ� ³3UHVLyQ� GH� XPEUDO´�
³3UHVLyQ�GH�HQWUDGD´�R�³3UHVLyQ�GH�GHVSOD]DPLHQWR´������
8QD� DOWD� SUHVLyQ� GH� XPEUDO� LQGLFD� XQ�PDUFDGR� JUDGR� GH�PRMDELOLGDG�
SRURV�PX\�SHTXHxRV�R�DPEDV�FRVDV�� �/D�SHQGLHQWH�GH� OD� FXUYD�GH� OD
SUHVLyQ� FDSLODU� GH� GUHQDMH� HV� XQD� EXHQD� PHGLGD� FXDOLWDWLYD� GH� OD
GLVWULEXFLyQ�GH�ODV�GLPHQVLRQHV�GH�ORV�SRURV��PLHQWUDV�PiV�VH�DFHUTXH
OD� FXUYD� D� OD� KRUL]RQWDO��PiV� XQLIRUPHV� VHUiQ� ODV� GLPHQVLRQHV� GH� ORV
SRURV�HQ�OD�URFD������

�)LJXUD�1������3UHVLyQ�FDSLODU�SDUD�SURFHVRV�GH������GUHQDMH�\���LPELELFLyQ�����

3UHVLyQ�GH�8PEUDO
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����352&(62�$*$

8QR� GH� ORV� PpWRGRV� FRQYHQFLRQDOHV� PiV� XWLOL]DGRV� HV� HO� GHVSOD]DPLHQWR� GH
SHWUyOHR� D� WUDYpV� GH� OD� LQ\HFFLyQ� GH� JDV�� VLQ� HPEDUJR�� LQYHVWLJDFLRQHV
DQWHULRUHV� GHWHUPLQDURQ� TXH� HVWH�PpWRGR� UHVXOWD� VHU� LQHILFLHQWH� GHELGR� D� OD
SHQHWUDFLyQ�GHO�JDV�D�WUDYpV�GHO�SHWUyOHR�GXUDQWH�HO�EDUULGR��HVWH�IHQyPHQR�HV
FRQRFLGR� FRPR� DGHGDPLHQWR� YLVFRVR�� � (O� DGHGDPLHQWR� HV� FRQVHFXHQFLD� GH� OD
GLIHUHQFLD�HQWUH�ODV�YLVFRVLGDGHV�GH�ORV�IOXLGRV�H[LVWHQWHV�HQ�HO�\DFLPLHQWR��HV
GHFLU��GHELGR�D�TXH�HO�JDV�HV�PHQRV�GHQVR�\�YLVFRVR�TXH�HO�SHWUyOHR��SRVHH�XQD
PD\RU�PRYLOLGDG�\�YLDMDUi�PXFKR�PiV�UiSLGR�TXH�HO�FUXGR�D�WUDYpV�GH� OD�UHG
SRURVD��GLVPLQX\HQGR�GH�HVWD� IRUPD� OD�HILFLHQFLD�GH�EDUULGR�\�SRU� OR� WDQWR�HO
UHFREUR�GH�SHWUyOHR������
8QD� VROXFLyQ� SDUD� FRQWURODU� HO� DGHGDPLHQWR� YLVFRVR�� HV� OD� LQ\HFFLyQ� GH� DJXD
DOWHUQDGD� FRQ� JDV�� \D� TXH� DO� VHU� HO� DJXD� XQ� IOXLGR� PiV� YLVFRVR� SHUPLWH
FRQWURODU�R�GLVPLQXLU�OD�YHORFLGDG�GHO�JDV�HQ�HO�\DFLPLHQWR������
(O�SURFHVR�$*$��FRQVLVWH�HQ�OD�LQ\HFFLyQ�DOWHUQDGD�GH�WDSRQHV�GH�DJXD�\�JDV�
OR�FXDO�SHUPLWH�FRQWURODU�OD�PRYLOLGDG�GH�ORV�IOXLGRV�GHVSOD]DQWHV�\�GHVSOD]DGRV
DO�SURPRYHU�XQD�UHGLVWULEXFLyQ�GH�ORV�PLVPRV�HQ�HO�\DFLPLHQWR��JHQHUDQGR�XQ
IUHQWH�GH� LQXQGDFLyQ�PiV�HVWDEOH�\�XQ�DXPHQWR�HQ� OD�HILFLHQFLD�GH�EDUULGR� OR
TXH�VH�WUDGXFH�HQ�XQ�PD\RU�UHFREUR�GH�SHWUyOHR�����
'XUDQWH� HO� SURFHVR� $*$� VH� HVWDEOHFHUi� XQ� FRPSOHMR� SDWUyQ� GH� VDWXUDFLRQHV
�DJXD� \� JDV��� ODV� FXDOHV� DXPHQWDUiQ� \� GLVPLQXLUiQ� DOWHUQDGDPHQWH�� � (VWR
GHPDQGD� XQD� SUHFLVD� GHVFULSFLyQ� GH� ODV� SHUPHDELOLGDGHV� WULIiVLFDV� GHO� DJXD�
JDV� \� SHWUyOHR�� SDUD� ORJUDU� SUHGHFLU� HO� FRPSRUWDPLHQWR� \� GLVWULEXFLyQ� GH� ORV
IOXLGRV�HQ�HO�VLVWHPD�SRURVR�GXUDQWH�HO�SURFHVR�GH��LQ\HFFLyQ��������7DPELpQ�HV
LPSRUWDQWH� FRQRFHU� ORV� GLIHUHQWHV� IDFWRUHV� TXH� DIHFWDQ� DO� SURFHVR� $*$� SDUD
HVWDEOHFHU�VXV�SDUiPHWURV�GH�GLVHxR�

���������)DFWRUHV�TXH�DIHFWDQ�HO�3URFHVR�$*$�
��������6HJUHJDFLyQ�*UDYLWDFLRQDO�
(O�UHFREUR�GH�SHWUyOHR�PHGLDQWH�OD�LQ\HFFLyQ�$*$�VH�YH�IUHFXHQWHPHQWH
DIHFWDGR� SRU� OD� VHJUHJDFLyQ� JUDYLWDFLRQDO�� OD� FXDO� SURYRFD� TXH� HO� JDV
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LQ\HFWDGR� VXED� KDFLD� HO� WRSH� GH� OD� IRUPDFLyQ�� PLHQWUDV� TXH� HO� DJXD
PLJUD� KDFLD� HO� IRQGR�� � (VWD� VHJUHJDFLyQ� HV� FRQVHFXHQFLD� GH� OD
GLIHUHQFLD� GH� GHQVLGDGHV� \� YLVFRVLGDGHV� HQWUH� ODV� IDVHV� LQ\HFWDGDV� DO
\DFLPLHQWR�\�GHSHQGHUi�GH�OD�UHODFLyQ�.Y�.K�R�FRPXQLFDFLyQ�YHUWLFDO�GHO
\DFLPLHQWR������
3DUD�TXH�RFXUUD�OD�VHJUHJDFLyQ�GH�ODV�IDVHV��VH�UHTXLHUH�DOJ~Q�WLHPSR�
SRU�OR�WDQWR��KDEUi�XQD�UHJLyQ�DOUHGHGRU�GHO�SR]R�LQ\HFWRU�HQ�OD�FXDO�HO
FRPSRUWDPLHQWR�YHUWLFDO�VHUi�EXHQR��\D�TXH�IOX\HQ�HQ�FRQMXQWR�HO�JDV�\
HO� DJXD� SHUPLWLHQGR� UHFXSHUDU� OD� PD\RU� FDQWLGDG� GH� SHWUyOHR� �YHU
)LJXUD�1�� ����� � $�PHGLGD� TXH� HVWD� ]RQD� SHQHWUD� HQ� OD� IRUPDFLyQ�� OD
JUDYHGDG�SURGXFH�XQD� VHSDUDFLyQ� GH� ODV� IDVHV� LQ\HFWDGDV�� RULJLQDQGR
XQD�]RQD�HQ�HO� WRSH�GHO�\DFLPLHQWR�HQ� OD�TXH�VyOR�HO�JDV�HV�PyYLO�HQ
SUHVHQFLD�GH�XQD�SHTXHxD�VDWXUDFLyQ�GH�DJXD� LQPyYLO�� \�RWUD�]RQD�DO
IRQGR�HQ�OD�FXDO�VyOR�HO�DJXD�SXHGH�PRYHUVH������

*DV�0yYLO

$JXD�\�*DV�

$JXD��0yYLO
3HWUyOHR

)LJXUD�1������6HJUHJDFLyQ�*UDYLWDFLRQDO������

/D�VDWXUDFLyQ�GH�SHWUyOHR� UHPDQHQWH� OXHJR�GH�XQ�GHVSOD]DPLHQWR�SRU
JDV�HV�PHQRU�TXH�OD�REWHQLGD�SRU�DJXD���(VWR�HV�FRQVHFXHQFLD�GH�TXH
DO� VHU� HO� JDV� XQD� IDVH� QR� PRMDQWH�� WUDWD� GH� LQYDGLU� ORV� SRURV� PiV
JUDQGHV��HQ�ORV�FXDOHV�VH�ORFDOL]D�HO�SHWUyOHR�UHVLGXDO��PLHQWUDV�TXH�HO
DJXD�� SRU� VHU� OD� IDVH� PRMDQWH� TXHGDUi� DWUDSDGD� HQ� ORV� SRURV� PiV
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SHTXHxRV�� SRU� OR� WDQWR�� HO� EDUULGR� HQ� OD� ]RQD� GH� VHJUHJDFLyQ� GHO� JDV
VHUi� PiV� HILFLHQWH�� � (VWR� VHUtD� IDYRUDEOH� XQD� YH]� RFXUULGD� OD
VHJUHJDFLyQ��VLQ�HPEDUJR��VH�KD�GHWHUPLQDGR�TXH�HQ�OD�VHFFLyQ�YHUWLFDO
WUDQVYHUVDO��HO�DJXD�RFXSD�XQD�PD\RU�SRUFLyQ�TXH�HO�JDV��SRU�OR�WDQWR
OXHJR�GH�OD�VHJUHJDFLyQ�JUDYLWDFLRQDO��VH�GHMDUi�XQD�PD\RU�FDQWLGDG�GH
SHWUyOHR� UHPDQHQWH� HQ� HO� \DFLPLHQWR�� FRUUHVSRQGLHQWH� DO� EDUULGR
LQHILFLHQWH�GHO�DJXD������
/D�VHJUHJDFLyQ�JUDYLWDFLRQDO�VH�FRQVLGHUD�FRPR�XQ�HIHFWR�QR�GHVHDEOH
HQ� OD� LQ\HFFLyQ� $*$�� \D� TXH� GLVPLQX\H� OD� HILFLHQFLD� GH� EDUULGR� GHO
SHWUyOHR� SRU� OD� VHSDUDFLyQ� GH� ODV� IDVHV� GHVSOD]DQWHV�� SHUPLWLHQGR� XQ
DXPHQWR� GH� OD� PRYLOLGDG� GH� ODV� IDVHV� LQ\HFWDGDV� DO� \DFLPLHQWR�
RULJLQDQGR� XQD� LUUXSFLyQ� WHPSUDQD� HQ� ORV� SR]RV� SURGXFWRUHV�� 6LQ
HPEDUJR�� OD� VHJUHJDFLyQ� JUDYLWDFLRQDO� SXHGH� EHQHILFLDU� HQ� DOJXQRV
FDVRV��\D�TXH�HO�JDV�SXHGH�EDUUHU�]RQDV�QR�FRQWDFWDGDV�SRU�HO�DJXD�\
YLFHYHUVD�� OR� FXDO� SHUPLWH� GLVPLQXLU� HO� YDORU� GH� OD� VDWXUDFLyQ� UHVLGXDO
GHO�SHWUyOHR�D�DPEDV�IDVHV�
�(O�FRPSRUWDPLHQWR�LGHDO�SDUD�OD�LQ\HFFLyQ�$*$�VH�HQFXHQWUD�HQ�OD�]RQD
HQ�OD�FXDO�IOX\HQ�HO�DJXD�\�HO�JDV�HQ�FRQMXQWR���\D�TXH�DO�HQFRQWUDUVH�HO
JDV�HQ�IRUPD�GLVSHUVD�HQ�HO�DJXD��FRQWUROD�VX�DOWD�PRYLOLGDG�\�UHDOL]D
XQ�PHMRU�GHVSOD]DPLHQWR�GHO�SHWUyOHR�UHPDQHQWH�HQ�HO�\DFLPLHQWR�

��������5HODFLyQ�$*$�
(VWH�IDFWRU��GHSHQGLHQGR�GHO�WLSR�GH�LQ\HFFLyQ��SXHGH�GHILQLUVH�FRPR����

•� ,Q\HFFLyQ�$OWHUQDGD�

97*,
97$,$*$ODFLyQ =5H �(F�������

�����'RQGH�
97$,���9ROXPHQ�GHO�WDSyQ�GH�DJXD�LQ\HFWDGR�
97*,���9ROXPHQ�GHO�WDSyQ�GH�JDV�LQ\HFWDGR�

•� ,Q\HFFLyQ�6LPXOWiQHD�

79*,
79$,$*$ODFLyQ =5H �(F�������

�'RQGH�
������������������79$,���7DVD�9ROXPpWULFD�GH�DJXD�LQ\HFWDGD�
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79*,���7DVD�9ROXPpWULFD�GH�JDV�LQ\HFWDGD�
/D�UHODFLyQ�$*$�GHEH�VHU�WRPDGD�HQ�FXHQWD�DO�PRPHQWR�GH�VHOHFFLRQDU
ORV�HVTXHPDV�GH�LQ\HFFLyQ��\D�TXH�XQD�UHODFLyQ�ySWLPD��SXHGH�PHMRUDU
OD� HILFLHQFLD� GH� EDUULGR� GHO� SURFHVR� DO� UHWDUGDU� HO� WLHPSR�GH� LUUXSFLyQ
GHO� JDV�� FRPR� FRQVHFXHQFLD� GH� OD� UHGXFFLyQ� GH� OD� PRYLOLGDG� GH� ORV
JDVHV�LQ\HFWDGRV��OD�FXDO�GHSHQGH�GH�OD�IUHFXHQFLD�\�GHO�WDPDxR�GH�ORV
WDSRQHV�LQ\HFWDGRV�DO�\DFLPLHQWR������

��������(IHFWR�GH�ORV�FDPELRV�HQ�OD�SHUPHDELOLGDG�UHODWLYD�DJXD�JDV�
(Q� XQ� SURFHVR� GH� LQ\HFFLyQ� $*$� RFXUUHQ� FDPELRV� FtFOLFRV� HQ� ODV
VDWXUDFLRQHV�GH�ODV�IDVHV�SUHVHQWHV�HQ�HO�\DFLPLHQWR�GHELGR�DO�SURFHVR
DOWHUQDGR� GH� LQ\HFFLyQ�� 'XUDQWH� OD� LQ\HFFLyQ� GH� OD� IDVH� PRMDQWH�� ODV
IDVHV� QR� PRMDQWHV� VH� YHQ� HQWUDPSDGDV� HQ� ORV� SRURV�� $� PHGLGD� TXH
DXPHQWD� HO� YROXPHQ� GH� HVWD� IDVH� HQWUDPSDGD� OD� FDSDFLGDG� GH
PRYLPLHQWR�GH�ODV�IDVHV�LQ\HFWDGDV�HV�UHGXFLGD���3RU�HVWDV�UD]RQHV��HO
FRPSRUWDPLHQWR�GH�ODV�FXUYDV�GH�SHUPHDELOLGDG�D�OR�ODUJR�GHO�SURFHVR
VH� YHQ� VLJQLILFDWLYDPHQWH� SHUMXGLFDGDV� SRU� HO� HIHFWR� GH� KLVWpUHVLV
SURGXFLGR�SRU� HO� FDPELR�HQ� OD�KLVWRULD�GH� VDWXUDFLyQ�� �8QD�SUHGLFFLyQ
UHDOLVWD� GHO� FRPSRUWDPLHQWR� GHO� \DFLPLHQWR� DPHULWD� XQD� FRUUHFWD
GHVFULSFLyQ��GHO�PRYLPLHQWR�GH�ODV�WUHV�IDVHV�\�VXV�SRVLEOHV�HIHFWRV�����
(Q� OD� )LJXUD� 1�� ��� VH� SUHVHQWD� HO� GLDJUDPD� WULIiVLFR� GHO
FRPSRUWDPLHQWR�GH�ORV�FLFORV�GH�LQ\HFFLyQ�GXUDQWH�XQ�SURFHVR�$*$��(Q
HO�SULPHU�FLFOR�SDUWLHQGR�GH� OD�6ZF� � VH� LQ\HFWD�JDV�KDVWD�DOFDQ]DU�XQD
VDWXUDFLyQ� GH� JDV� 6J�� D� 6ZF�� OXHJR� VH� LQLFLD� OD� LQ\HFFLyQ� GH� DJXD
GHVSOD]DQGR� HO� JDV� KDVWD� XQD� VDWXUDFLyQ� UHVLGXDO� GH� JDV� GH� 6JU�
FRPSOHWDQGR�HO�SULPHU�FLFOR�GH�LQ\HFFLyQ���(O�VHJXQGR�FLFOR�GH�LQ\HFFLyQ
FRPLHQ]D� D� SDUWLU� GH� ODV� FRQGLFLRQHV� DQWHULRUHV�� SHUR� DKRUD
LQFUHPHQWDQGR� � OD�VDWXUDFLyQ�GH�JDV�KDVWD�REWHQHU�XQD�VDWXUDFLyQ�GH
JDV�6J���&RPR�SRGHPRV�REVHUYDU�HQ�OD�)LJXUD�1������OD�SHUPHDELOLGDG
HQ�HVWH�QXHYR�FLFOR�HV�PHQRU�D�OD�DOFDQ]DGD�HQ�HO�SULPHU�FLFOR�D�SHVDU
GH�TXH�6J��!�6J��� � 3RVWHULRUPHQWH��PHGLDQWH� OD� LQ\HFFLyQ�GH� DJXD� VH
GLVPLQX\H�OD�VDWXUDFLyQ�GH�JDV�KDVWD�REWHQHU�XQD�6JU��\�XQD�VDWXUDFLyQ
GH� DJXD� LJXDO� D� 6Z�� �� TXHGDQGR� HQWUDPSDGR� XQ� YROXPHQ� GH� JDV� GH



�����������������������������������������������������������������������������������������������������������)XQGDPHQWRV�7HyULFRV

��

DSUR[LPDGDPHQWH� �������� � (VWH� SURFHVR� FRQWLQ~D� KDVWD� FRQFOXLU� HO
Q~PHUR� WRWDO� GH� FLFORV� HVWLPDGRV� SDUD� FRPSOHWDU� HO� YROXPHQ� WRWDO� GH
JDV�D�LQ\HFWDU�����

'UHQDMH�6OLT
,PELELFLyQ�6Z

&LFOR��

&LFOR�

)LJXUD�1������+LVWpUHVLV�GH�OD�SHUPHDELOLGDG�UHODWLYD�GXUDQWH�XQ�SURFHVR�GHLQ\HFFLyQ�$*$�����

��������,Q\HFWLYLGDG�DJXD�JDV�
/D� HILFLHQFLD� GH� EDUULGR� \� HO� FRQWURO� GHO� SHUILO� PHGLDQWH� OD� LQ\HFFLyQ
$*$��HVWiQ�UHODFLRQDGDV�FRQ�OD�LQ\HFFLyQ�GH�WDSRQHV�GH�DJXD�\�JDV�HQ
ORV�GLIHUHQWHV�FDQDOHV�GHO�\DFLPLHQWR���6H�DVXPH�TXH�OD�LQ\HFFLyQ�$*$
UHGXFH�OD�SHQHWUDFLyQ�GH�DJXD�HQ�ORV�HVWUDWRV�GH�DOWD�SHUPHDELOLGDG���(O
JDV� LQ\HFWDGR� VLHQGR� XQD� IDVH� QR� PRMDQWH� SHQHWUD� HQ� ORV� SRURV� GH
PD\RU� WDPDxR� \� GHELGR� D� OD� SUHVHQFLD� GH� ODV� WUHV� IDVHV�� OD
SHUPHDELOLGDG� GHO� DJXD� VH� UHGXFH� HQ� HO� VLJXLHQWH� FLFOR�� FRPR
FRQVHFXHQFLD�GHO�HQWUDPSDPLHQWR�GHO�JDV�HQ�HO�FHQWUR�GH�HVWRV�SRURV
PiV� JUDQGHV� HYLWDQGR� OD� SHQHWUDFLyQ� GHO� DJXD� D� WUDYpV� GH� HOORV�
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REVWDFXOL]DQGR� GH� HVWD� IRUPD� VX�PRYLPLHQWR� HQ� OD� UHG� SRURVD�� � (VWD
UHGXFFLyQ�WDPELpQ�SXHGH�DVRFLDUVH�FRQ�OD�UHGLVWULEXFLyQ�GH�ORV�SHUILOHV
GH�SUHVLyQ��FXDQGR�HO�IOXLGR�LQ\HFWDGR�HV�FDPELDGR�GH�DJXD�D�JDV�����

������(VWDELOLGDG�GHO�IUHQWH�GH�GHVSOD]DPLHQWR�
&RPR�VH� LQGLFy�HQ�VHFFLRQHV�DQWHULRUHV� OD� LQ\HFFLyQ�$*$�IXH�GLVHxDGD
SDUD� FUHDU� XQ�PHMRU� IUHQWH� GH� EDUULGR�� \� GH� HVWD� IRUPD� DXPHQWDU� OD
HILFLHQFLD�GH�GHVSOD]DPLHQWR�DO�GLVPLQXLU�OD�FDQDOL]DFLyQ�GHO�DJXD�\�GHO
JDV� FRPR� FRQVHFXHQFLD� GH� OD� VHJUHJDFLyQ� JUDYLWDFLRQDO�� DVt� FRPR�
ORJUDU�FRQWURODU�HO�DGHGDPLHQWR�YLVFRVR�GH�ODV�IDVHV�LQ\HFWDGDV�
'XUDQWH� HO� GHVSOD]DPLHQWR� GH� SHWUyOHR� SRU� DJXD�� DO� DXPHQWDU� OD
VDWXUDFLyQ� GHO� DJXD� DXPHQWD� VX� SHUPHDELOLGDG� \� HQ� FRQVHFXHQFLD
RFXUUH�XQD� LUUXSFLyQ�WHPSUDQD�GH� OD� IDVH�TXH�DXPHQWD�VX�VDWXUDFLyQ�
3RU� HVWD� UD]yQ�� HQ� HO� SURFHVR� $*$� VH� EXVFD� LQ\HFWDU� ODV� IDVHV� D
YHORFLGDGHV� VLPLODUHV�� WUDWDQGR� GH� PDQWHQHU� EDMD� VX� VDWXUDFLyQ� \
SHUPHDELOLGDG� UHODWLYD�� ORJUDQGR�GH�HVWD� IRUPD�PHMRUDU� OD� UHODFLyQ�GH
PRYLOLGDGHV� \� HQ� FRQVHFXHQFLD� OD� HVWDELOLGDG� GHO� IUHQWH� GH
GHVSOD]DPLHQWR����

������0HFDQLVPRV�GH�UHFREUR�GHO�3URFHVR�$*$�
�������*DV�DWUDSDGR�
'XUDQWH� OD� LQ\HFFLyQ� $*$�� ORV� FDPELRV� GH� VDWXUDFLRQHV� � VRQ� FtFOLFRV�
/D��IDVH��QR��PRMDQWH���OD��FXDO��HV�GHMDGD�R�³E\�SDVHDGD´��SRU�OD�IDVH
PRMDQWH�� VH� YH� DWUDSDGD� HQ� XQ� HVWDGR� GLVFRQWLQXR� H� LQPyYLO�� � (Q� OD
LQ\HFFLyQ� $*$�� VH� HQFXHQWUDQ� GLYHUVRV� SURFHVRV� GH� LQ\HFFLyQ� HQ� ORV
FXDOHV� VH� DOWHUQDQ� WDSRQHV� GH� DJXD� VHJXLGRV� SRU� WDSRQHV� GH� JDV�
&RPR�VH�VHxDOy�SUHYLDPHQWH��DO�LQ\HFWDU�DJXD�OXHJR�GH�OD�LQ\HFFLyQ�GH
JDV��HO�DJXD�DO�VHU�OD�IDVH�PRMDQWH��EDUUHUi�JUDQ�SDUWH�GHO�JDV�\�GHMDUi
XQD�SHTXHxD�SRUFLyQ��HQ�HO�\DFLPLHQWR��OD�FXDO�VH�YHUi�DWUDSDGD�HQ�HO
FHQWUR�GH�ORV�SRURV�PiV�JUDQGHV��D�HVWD�VDWXUDFLyQ�VH�OH�FRQRFH�FRPR
VDWXUDFLyQ� GH� JDV� DWUDSDGR� \� VH� SUHVHQWD� FRPR� FRQVHFXHQFLD� GH� ORV
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FRQWLQXRV�FDPELRV�GH�VDWXUDFLyQ�TXH�VXIUH�OD�URFD�GXUDQWH�ORV�SURFHVRV
GH�LQ\HFFLyQ�
6HJ~Q� 6XUJXFKHY�� HW�� DO�� �������� HO� YROXPHQ� GH� JDV� DWUDSDGR� HV
SURSRUFLRQDO� D� OD� VDWXUDFLyQ� LQLFLDO� GH� JDV� DQWHV� GH� OD� LQXQGDFLyQ�� HV
GHFLU�� TXH� DO� DOFDQ]DU� XQD� Pi[LPD� VDWXUDFLyQ� LQLFLDO� GH� JDV�
REWHQGUHPRV� HO� PD\RU� YROXPHQ� GH� JDV� DWUDSDGR�� HO� FXDO� SHUPLWH
UHGXFLU�OD�.U�GH�ORV�IOXLGRV�LQ\HFWDGRV�
(O�JDV�DWUDSDGR�VH�FRQVLGHUD�FRPR�PHFDQLVPR�FODYH�GH�UHFREUR�GH� OD
LQ\HFFLyQ� $*$�� \D� TXH� DXPHQWD� OD� HILFLHQFLD� GH� EDUULGR� GXUDQWH� OD
LQXQGDFLyQ�GH�DJXD��SHUPLWLHQGR�TXH�pVWD��DO�HQFRQWUDUVH�REVWDFXOL]DGD
SRU�HO�JDV�DWUDSDGR��EXVTXH�PRYHUVH�D�WUDYpV�GH�]RQDV�QR�EDUULGDV�HQ
ODV� LQXQGDFLRQHV� DQWHULRUHV� SRU� DJXD�� ORJUDQGR� FRQWDFWDU� \� GHVSOD]DU
QXHYDV� VDWXUDFLRQHV�GH�SHWUyOHR�� OR� FXDO� ORJUD�GLVPLQXLU� OD� VDWXUDFLyQ
GH�SHWUyOHR�UHVLGXDO�HQ�HO�\DFLPLHQWR�
*HQHUDOPHQWH�� DO� VLPXODU� SURFHVRV� GH� LQ\HFFLyQ� $*$� QR� VH� WRPD� HQ
FXHQWD� HO� HIHFWR� GH� JDV� DWUDSDGR� VREUH� HO� UHFREUR� GH� FUXGR� DO� QR
FRQVLGHUDU� ORV� HIHFWRV� GH� KLVWpUHVLV�� GXUDQWH� ORV� FDPELRV� GH
VDWXUDFLyQ��������(VWD�DSUR[LPDFLyQ�VXEHVWLPD�HO�UHFREUR�GH�SHWUyOHR��\D
TXH� DO� QR� LQFOXLU� HO� HIHFWR� GH� JDV� DWUDSDGR� FRPR� PHFDQLVPR� GH
UHFREUR�� VH� REYLD� HO� FUXGR� DGLFLRQDO� TXH� HVWH� PHFDQLVPR� SHUPLWH
UHFXSHUDU������

��������0RYLOLGDG�UHODWLYD�DO�SHWUyOHR�
'XUDQWH� OD� LQ\HFFLyQ�$*$�VH� ORJUD�GLVPLQXLU� OD�VDWXUDFLyQ�UHVLGXDO�GHO
SHWUyOHR� DO� DXPHQWDU� VX� SHUPHDELOLGDG�� � (Q� XQ� \DFLPLHQWR� KLGUyILOR�
OXHJR� GH� XQD� LQXQGDFLyQ� SRU� DJXD�� HO� SHWUyOHR� TXHGD� DWUDSDGR� FRPR
XQD�IDVH�GLVFRQWLQXD�HQ�HO�FHQWUR�GH� ORV�SRURV�GH�PD\RU�WDPDxR�� �(Q
FDVR� GH� H[LVWLU� XQD� WHUFHUD� IDVH� HQ� HO� VLVWHPD�� SRU� HMHPSOR� XQD
SHTXHxD�VDWXUDFLyQ�GH�JDV��pVWD�WHQGUtD�TXH�FRPSDUWLU�HVWH�HVSDFLR���$O
HQFRQWUDUVH� HO� JDV�� HQ� HO� OXJDU� DVLJQDGR� RULJLQDOPHQWH� SDUD� OD� 6RUZ�
SDUWH�GH�pVWD�VH�PRYLOL]DUi�KDFLD� ORV�RWURV�SRURV��SHUPLWLpQGR�GH�HVWD
IRUPD� DXPHQWDU� OD� SHUPHDELOLGDG� UHODWLYD� GHO� SHWUyOHR� DO� GLVPLQXLU� OD
6RUZ�
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(O� IOXMR� WULIiVLFR� RFXUUH� FXDQGR� H[LVWHQ� WUHV� IDVHV� �DJXD�� SHWUyOHR� \� JDV�
PyYLOHV�TXH�IOX\HQ�VLPXOWiQHDPHQWH�SRU�OD�UHG�GH�SRURV�GH�XQ�\DFLPLHQWR������
(Q� XQ� VLVWHPD� ELIiVLFR� VyOR� H[LVWHQ� GRV� SDWURQHV� SULQFLSDOHV� GH
GHVSOD]DPLHQWR��HO�DXPHQWR�R�GLVPLQXFLyQ�GH�XQD�IDVH�UHVSHFWR�D�OD�RWUD���3RU
HO� FRQWUDULR�� HQ� XQ� VLVWHPD� WULIiVLFR� H[LVWHQ� VHLV� SRVLEOHV� FRPELQDFLRQHV� GH
SDWURQHV�GH�IOXMR���6H�GHQRPLQD�FRQ�OD�OHWUD�,�\�'�DO�DXPHQWR�\�GLVPLQXFLyQ�GH
XQD� IDVH� GHWHUPLQDGD�� UHVSHFWLYDPHQWH�� � /D� XWLOL]DFLyQ� GH� HVWDV� OHWUDV� VH
FRPELQDQ� HQ� WUtRV� SDUD� GHVFULELU� HO� FDPELR� GH� VDWXUDFLyQ� TXH� RFXUUH� HQ� HO
VLVWHPD� WULIiVLFR�� OD� SULPHUD� OHWUD� LQGLFD� HO� FRPSRUWDPLHQWR� GHO� DJXD�� OD
VHJXQGD�GHO�SHWUyOHR�\�OD�WHUFHUD�GHO�JDV���3RU�HMHPSOR��,''�LQGLFD�XQ�DXPHQWR
HQ�OD�VDWXUDFLyQ�GHO�DJXD�\�XQD�GLVPLQXFLyQ�HQ�ODV�VDWXUDFLRQHV�GH�SHWUyOHR�\
GHO�JDV������
/RV�0pWRGRV�GH�5HFXSHUDFLyQ�0HMRUDGD�IUHFXHQWHPHQWH�UHTXLHUHQ�GH�GDWRV�GH
SHUPHDELOLGDG� UHODWLYD� WULIiVLFD�� \D� TXH� SRU� OR� JHQHUDO� FRQVLVWHQ� HQ
PHFDQLVPRV�GH�UHFREUR�GH�SHWUyOHR�SRU�HPSXMH�GH�RWURV�IOXLGRV����(VWR�RULJLQD
GLYHUVRV�SURFHVRV�GH�LPELELFLyQ�\�GUHQDMH��GHELGR�DO�GHVSOD]DPLHQWR�GHO�FUXGR
SRU�IOXLGRV�TXH�SXHGHQ�SUHVHQWDUVH�FRPR�IDVHV�PRMDQWHV�R�QR�PRMDQWHV�GH�OD
URFD�GXUDQWH�OD�LQ\HFFLyQ�GH�ORV�PLVPRV�DO�\DFLPLHQWR���8Q�HMHPSOR�FOiVLFR�GH
HVWRV�PpWRGRV�HV�OD�LQ\HFFLyQ�$*$��HQ�OD�TXH�VH�SUHVHQWDQ�FDPELRV�FtFOLFRV�GH
VDWXUDFLRQHV��RULJLQDQGR�KLVWpUHVLV�HQ�ODV�SHUPHDELOLGDGHV�UHODWLYDV���������3RU�OR
WDQWR��GXUDQWH�OD�VLPXODFLyQ�GH�SURFHVRV�GH�LQ\HFFLyQ�$*$�HV�QHFHVDULR�WRPDU
HQ�FXHQWD�OD�KLVWpUHVLV�HQ�OD�GHVFULSFLyQ�GH�SHUPHDELOLGDGHV��FRQ�HO�REMHWR�GH
UHDOL]DU�XQD�FRUUHFWD�LQWHUSUHWDFLyQ��GHO�IOXMR�GH�ODV�IDVHV�HQ�HO�\DFLPLHQWR�SDUD
SUHGHFLU��YtD�VLPXODFLyQ�QXPpULFD��VX�SRVLEOH�DSOLFDFLyQ�DO�FDPSR�\�HYDOXDU�HO
SRWHQFLDO�GH�HVWH�SURFHVR�GH�UHFXSHUDFLyQ������
'HELGR�DO�DOWR�FRVWR�\�WLHPSR�TXH�LPSOLFD�OD�REWHQFLyQ�GH�GDWRV�H[SHULPHQWDOHV
GH� SHUPHDELOLGDGHV� UHODWLYDV� WULIiVLFDV�� VH� XWLOL]D� XQD� VXSRVLFLyQ� SDUD� ORJUDU
HVWLPDUODV�� � (VWD� VXSRVLFLyQ� FRQVLVWH� HQ� HO� PRYLPLHQWR� GH� GRV� IDVHV� HQ
SUHVHQFLD� GH� XQD� WHUFHUD� IDVH� LQPyYLO�� FRQ� OR� FXDO� VH� SXHGH� HVWDEOHFHU� XQ
VLVWHPD�WULIiVLFR�D�SDUWLU�GH�XQR�ELIiVLFR��������$�SHVDU�GH�TXH�HVWD�DSUR[LPDFLyQ
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QR� UHSUHVHQWD� HO� FRPSRUWDPLHQWR� JHQHUDO� GH� ODV� WUHV� IDVHV�� HV� QHFHVDULR
DSOLFDUODV�HQ�FDVR�GH�QR�SRVHHU�ORV�GDWRV�WULIiVLFRV�H[SHULPHQWDOHV�DO�PRPHQWR
GH�GHVFULELU�HO�FRPSRUWDPLHQWR�GH�XQ�\DFLPLHQWR�TXH�VH�HQFXHQWUD�EDMR�DOJ~Q
PpWRGR� GH� UHFXSHUDFLyQ�� HQ� HO� FXDO� VH� QHFHVLWD� FRPSUHQGHU� \� SUHGHFLU� HO
PRYLPLHQWR� VLPXOWiQHR� GH� ODV� WUHV� IDVHV�� HQ� HVSHFLDO� GXUDQWH� VLPXODFLRQHV
QXPpULFDV������
([LVWHQ� GLYHUVRV� PpWRGRV���� ���� ���� ���� TXH� SHUPLWHQ� HVWLPDU� SHUPHDELOLGDGHV
WULIiVLFDV� D� SDUWLU� GH� GDWRV� ELIiVLFRV�� GH� ORV� FXDOHV� ORV� PiV� FRP~QPHQWH
XWLOL]DGRV� HQ� ODV� VLPXODFLRQHV� QXPpULFDV� VRQ� ORV� FRQRFLGRV� FRPR�0RGHORV� GH
6WRQH�,�\�6WRQH�,,��TXH�FRQWLQXDFLyQ�VH�H[SOLFDQ�

������0RGHOR�GH�6WRQH�,�
8QR� GH� ORV� PpWRGRV� PiV� DPSOLDPHQWH� XWLOL]DGRV� HQ� OD� LQGXVWULD
SHWUROHUD�SDUD�OD�HVWLPDFLyQ�GH�SHUPHDELOLGDGHV�UHODWLYDV�WULIiVLFDV�VRQ
ORV� PRGHORV� HPStULFRV� SURSXHVWRV� SRU� 6WRQH� ������� ������� \� VH
FRQRFHQ� FRPR� 0RGHOR� GH� 6WRQH� ,� \� 0RGHOR� GH� 6WRQH� ,,�� � (Q� HVWRV
PRGHORV�� 6WRQH� DVXPH� TXH� HO� PHGLR� SRURVR� HV� SUHIHUHQFLDOPHQWH
PRMDGR�SRU�DJXD�\�TXH�ODV�SHUPHDELOLGDGHV�UHODWLYDV�GHO�JDV�\�GHO�DJXD
VRQ�IXQFLRQHV�TXH�GHSHQGHQ�GH�VXV�SURSLDV�VDWXUDFLRQHV������
/RV�PRGHORV� GH� 6WRQH� ������� ������ WRPDQ� HQ� FXHQWD� ORV� HIHFWRV� GH
KLVWpUHVLV��WDQWR�FRPR�HV�SRVLEOH��VHJ~Q�HO�XVR�DSURSLDGR�GH�ORV�GDWRV
ELIiVLFRV�� 3RU� HMHPSOR�� VL� VH� FRQVLGHUD� XQ� \DFLPLHQWR� KLGUyILOR�� HQ� HO
FXDO� OD�VDWXUDFLyQ�GH�SHWUyOHR�HVWi�GLVPLQX\HQGR�\� ODV�GH�JDV�\�DJXD
HVWiQ�DXPHQWDQGR��GHEHQ�XWLOL]DUVH�GDWRV�GH�SHUPHDELOLGDGHV�UHODWLYDV
ELIiVLFDV�GH�LPELELFLyQ�SDUD�HO�VLVWHPD�DJXD�SHWUyOHR�\�GH�GUHQDMH�SDUD
HO� VLVWHPD� JDV�SHWUyOHR�� � 6LQ� HPEDUJR�� ORV�PRGHORV� GH� 6WRQH� ������
������ QR� SXHGHQ� UHSURGXFLU� ILHOPHQWH� ORV� HIHFWRV� GH� KLVWpUHVLV
RFDVLRQDGRV�SRU�RVFLODFLRQHV�HQ�ODV�KLVWRULDV�GH�VDWXUDFLRQHV������
6WRQH� ������� ������ XWLOL]D� XQ� PRGHOR� SUREDELOtVWLFR� \� OD� WHRUtD� GH
FDQDOHV�GH�IOXMR�SDUD�GHVDUUROODU�VXV�PRGHORV�
/D� WHRUtD� GH� ORV� FDQDOHV� GH� IOXMR� HVWDEOHFH� TXH� HQ� FXDOTXLHU� FDQDO� GH
IOXMR�GHEH�H[LVWLU�DO�PHQRV�XQD�IDVH�PyYLO�� �(VWD�WHRUtD�GLFWDPLQD�TXH
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HQ�XQ�VLVWHPD�WULIiVLFR�OD�IDVH�PRMDQWH��DJXD��VH�ORFDOL]DUi�HQ�ORV�SRURV
PiV�SHTXHxRV�GH�OD�URFD��OD�QR�PRMDQWH��JDV��HQ�ORV�SRURV�PiV�JUDQGH
\�OD�GH�PRMDELOLGDG�LQWHUPHGLD��SHWUyOHR��HQ�ORV�SRURV�UHVWDQWHV�����

1~PHUR
GH��SRURV

1~PHUR
GH��SRURV

1~PHUR
GH��SRURV

7DPDxR�GH�SRURV 7DPDxR�GH�SRURV 7DPDxR�GH�SRURV
�D� �E� �F�

)LJXUD�1�������+LVWRJUDPD�GHO�WDPDxR�GH�SRURV�RFXSDGRV�SRU�FDGD�IOXLGR��D�'HVSOD]DPLHQWR�ELIiVLFR�DJXD�SHWUyOHR��E��'HVSOD]DPLHQWR�ELIiVLFR�JDV�SHWUyOHR���F��(Q�IOXMR�WULIiVLFR�HO�DJXD�RFXSD�ORV�SRURV�PiV�SHTXHxRV��HO�JDVORV�PiV��JUDQGHV�\�HO�SHWUyOHR�ORV�GH�WDPDxR�LQWHUPHGLR�

(Q�OD�ILJXUD�DQWHULRU�VH�REVHUYD�XQ�KLVWRJUDPD�GHO�WDPDxR�GH�ORV�SRURV
RFXSDGRV�SRU�ORV�IOXLGRV�HQ�XQD�URFD�PRMDGD�IXHUWHPHQWH�DO�DJXD���(Q
OD�)LJXUD����D��VH�UHSUHVHQWD�XQ�GHVSOD]DPLHQWR�ELIiVLFR�DJXD�SHWUyOHR
UHVXOWDQWH�GH�XQ�SURFHVR�GH�GUHQDMH�R�LPELELFLyQ���(Q�OD�)LJXUD����E��VH
GHVFULEH�OD�VLWXDFLyQ�FRUUHVSRQGLHQWH�D�XQ�VLVWHPD�ELIiVLFR�JDV�SHWUyOHR
\�HQ�OD�)LJXUD����F��OD�GLVWULEXFLyQ�GH�ORV�IOXLGRV�HQ�XQ�VLVWHPD�WULIiVLFR
R�GH�XQ�VLVWHPD�ELIiVLFR�JDV�SHWUyOHR�FRQ�XQD�VDWXUDFLyQ�LUUHGXFLEOH�GH
DJXD�
%DViQGRVH�HQ� OD�GLVWULEXFLyQ�GHVFULWD�HQ� OD� WHRUtD�GH�FDQDOHV�GH� IOXMR�
6WRQH��������������DVXPH�TXH�OD�GLVWULEXFLyQ�PLFURVFySLFD�HQ�XQ�IOXMR
ELIiVLFR�\�HQ�XQR�WULIiVLFR�HV�OD�PLVPD�����
3DUD�H[SOLFDU�HQ�TXH�VH�IXQGDPHQWDQ�HVWDV�VXSRVLFLRQHV��HV�LPSRUWDQWH
GHVFULELU� GHWDOODGDPHQWH� OD� PDQHUD� HQ� TXH� 6WRQH� ������� �����
FRQVLGHUD� TXH� ORV� IOXLGRV� VH� HQFXHQWUDQ� GLVWULEXLGRV� HQ� HO� PHGLR
SRURVR�����
(Q� XQ� PHGLR� SRURVR� KLGUyILOR�� HO� DJXD� DO� VHU� OD� IDVH� PRMDQWH� VH
HQFXHQWUD� SULQFLSDOPHQWH� HQ� ORV� SRURV� PiV� SHTXHxRV� GH� OD� URFD�� D
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��

SHVDU�TXH�HVWpQ�SUHVHQWHV�RWURV�IOXLGRV�FRPR�HO�SHWUyOHR�\�R�JDV���3RU
OR� WDQWR�� 6WRQH� DVXPH� TXH� OD� .UZ� HV� VyOR� IXQFLyQ� GH� VX� SURSLD
VDWXUDFLyQ��HV�GHFLU�

�� ZUZ 6IN = �(F�������

/D�IDVH�TXH�PHQRV�PRMD�OD�URFD�HVWi�UHSUHVHQWDGD�SRU�HO�JDV�\�RFXSD
ORV�SRURV�GH�PD\RU�WDPDxR���1XHYDPHQWH�6WRQH�VXSRQH�TXH�OD�.UJ�HV
~QLFDPHQWH�IXQFLyQ�GH�VX�SURSLD�VDWXUDFLyQ��SRU�OR�WDQWR�

�� JUJ 6IN = �(F�������

(Q� XQ� IOXMR� WULIiVLFR�� HO� SHWUyOHR� VH� FRQVLGHUD� OD� IDVH� TXH� SRVHH
PRMDELOLGDG� LQWHUPHGLD�� ORFDOL]iQGRVH� HQ� ORV� SRURV� GH� WDPDxR
LQWHUPHGLR�� SRU� HQGH� OD� .UR� YDUtD� GH� IRUPD� PiV� FRPSOHMD�� \D� TXH
GHSHQGH�WDQWR�GH�OD�VDWXUDFLyQ�GHO�DJXD�FRPR�GH�OD�VDWXUDFLyQ�GHO�JDV�
/RV� PRGHORV� HPStULFRV� SUHGLFHQ� OD� .UR� FRPR� XQD� IXQFLyQ� GH� OD
SHUPHDELOLGDG�UHODWLYD�GHO�SHWUyOHR�HQ�SUHVHQFLD�VyOR�GHO�DJXD��.URZ��\
OD� SHUPHDELOLGDG� UHODWLYD� GHO� SHWUyOHR� HQ� SUHVHQFLD� VyOR� GH� JDV
�XVXDOPHQWH�D�VDWXUDFLyQ�GH�DJXD�LUUHGXFLEOH���.URJ��
(O� PRGHOR� GH� 6WRQH� ,� XWLOL]D� OD� VLJXLHQWH� HFXDFLyQ� SDUD� SUHGHFLU� OD
SHUPHDELOLGDG�UHODWLYD�WULIiVLFD�GHO�SHWUyOHR�����
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/RV�SDUiPHWURV�6ZF�\�6RP�FRUUHVSRQGHQ�D�OD�VDWXUDFLyQ�GH�DJXD�FRQQDWD
\�DO� YDORU�PtQLPR�GH� OD� VDWXUDFLyQ�GH�SHWUyOHR� UHVLGXDO� HQ� HO� VLVWHPD
WULIiVLFR��UHVSHFWLYDPHQWH�
/RV� )DFWRUHV� Z� \� J� VH� REWLHQHQ� D� SDUWLU� GH� ORV� GDWRV� GH
SHUPHDELOLGDGHV� UHODWLYDV� H[SHULPHQWDOHV� ELIiVLFRV� �DJXD�SHWUyOHR� \
SHWUyOHR�JDV��\�UHSUHVHQWDQ�XQD�FRPSHQVDFLyQ�HQ�OD�GLVPLQXFLyQ�GH�.UR
GHELGR�D�OD�SUHVHQFLD�GH�DJXD�\�JDV�������OR�TXH�SHUPLWH�UHSUHVHQWDU�HO
EORTXHR� TXH� HO� DJXD� \� HO� JDV� SURGXFHQ� GXUDQWH� HO� PRYLPLHQWR� GHO
SHWUyOHR�D�WUDYpV�GHO�PHGLR�SRURVR�

��������0RGHOR�3UREDELOtVWLFR
(VWH�0RGHOR�GH�6WRQH�SXHGH�UHODFLRQDUVH�FRQ�FRQFHSWRV�SUREDELOtVWLFRV�
6XSRQJDPRV� XQ� PHGLR� SRURVR� LGHDO�� FRQ� FDSLODUHV� VLPLODUHV� GH
VHFFLRQHV� WUDQVYHUVDOHV� YDULDEOHV�� (Q� FDGD� FDSLODU� SRU� HO� FXDO� IOX\H
SHWUyOHR� GHEH� HVWDU� SUHGRPLQDQWHPHQWH� OOHQR� GH� HVWD� IDVH�� VLQ
HPEDUJR��HVWH�IOXMR�SXHGH�VHU�EORTXHDGR�SRU�OD�SUHVHQFLD�GH�SHTXHxDV
FDQWLGDGHV� GH� JDV� R� DJXD� HQ� ORV� FDSLODUHV� GH� VHFFLRQHV� JUDQGHV� R
SHTXHxDV�� UHVSHFWLYDPHQWH�� � /RV� FDSLODUHV� OOHQRV� GH� SHWUyOHR� VRQ
SUiFWLFDPHQWH� LJXDOHV��SHUR�VH�HQFXHQWUDQ�GLVWULEXLGRV�DOHDWRULDPHQWH
HQ� HO� PHGLR� SRURVR�� SRU� OR� FXDO� HVWH� IOXMR� SXHGH� VHU� EORTXHDGR� HQ
FXDOTXLHU�SXQWR�SRU�DJXD�R�JDV�HQ�WRGR�HO�VLVWHPD�����
6L�QR�H[LVWLHVH�EORTXHR�DOJXQR�SRU�HO�DJXD�R�JDV��OD�.UR�VHUtD�LJXDO�D�6R
SDUD�HO�VLVWHPD�GH�FDSLODUHV��3RU�HVWD�UD]yQ��SDUD� LQFOXLU�HVWH�EORTXHR
HQ�HO�PRGHOR��6WRQH�HVSHFLILFy�HO� IDFWRU� Z��HO� FXDO� VH�GHILQH� FRPR� OD
SUREDELOLGDG�GH�TXH�ORV�FDSLODUHV�OOHQRV�GH�SHWUyOHR�QR�VHDQ�EORTXHDGRV
SRU� HO� DJXD�� 'H� LJXDO� IRUPD� VH� GHILQH� J�� SHUR� SDUD� HO� EORTXHR� TXH
HIHFW~D� HO� JDV� VREUH� HO� SHWUyOHR�� 'HELGR� D� TXH� HO� EORTXHR� GHO� DJXD
RFXUUH�HQ�XQD�SRUFLyQ�GH� ORV�FDSLODUHV�\�HO�EORTXHR�SRU�JDV�RFXUUH�HQ
RWUDV�� ORV�GRV�HYHQWRV� VH� FRQVLGHUDQ� LQGHSHQGLHQWHV� \� OD�SUREDELOLGDG
GH�TXH�RFXUUD�XQ�EORTXHR�SRU�JDV��DJXD�R�SRU�DPERV��HV�HO�SURGXFWR�GH
Z
 J��SRU�HQGH�.UR�YLHQH�GDGD�SRU�OD�(FXDFLyQ������
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��������1RUPDOL]DFLyQ�GHO�0RGHOR�GH�6WRQH�,�
3DUD� HVWDEOHFHU� VX� SULPHU� PRGHOR�� 6WRQH� ������� UHDOL]y� VXV
VXSRVLFLRQHV�DVXPLHQGR�TXH�GXUDQWH�HO�GHVSOD]DPLHQWR�JDV�SHWUyOHR�QR
H[LVWtD�DJXD��SRU�OR�FXDO�QR�HUD�QHFHVDULR�OD�QRUPDOL]DFLyQ�GH�ORV�GDWRV
GH�SHUPHDELOLGDG�SDUD�ORJUDU�DOFDQ]DU�ORV�OtPLWHV�ELIiVLFRV�FRUUHFWRV��1R
REVWDQWH��FRQVLGHUDU�XQD�VDWXUDFLyQ�QXOD�GH�DJXD�HQ�XQ�\DFLPLHQWR�HV
SRFR�UD]RQDEOH��HQ� WDO� VHQWLGR�HV�SUHIHULEOH�GHVDUUROODU� ODV�HFXDFLRQHV
SDUD�GHVSOD]DPLHQWRV�GH�JDV�SHWUyOHR�D�OD�VDWXUDFLyQ�GH�DJXD�FRQQDWD�
3DUD�ORJUDU�HVWD�FRQGLFLyQ��$]L]�\�6HWWDUL� �����QRUPDOL]DURQ�� ORV�YDORUHV
GH� SHUPHDELOLGDGHV� UHODWLYDV� ELIiVLFDV� XWLOL]DQGR� HO� YDORU� GH� OD
SHUPHDELOLGDG�UHODWLYD�GHO�SHWUyOHR�ELIiVLFD�D�OD�6ZF�HQ�HO�VLVWHPD�DJXD�
SHWUyOHR��.URFZ������

URFZ

JZRU
JZUR .
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��������3DUiPHWUR�6RP�
2WUD�GH� ODV�VXSRVLFLRQHV�GHO�PRGHOR�TXH�WRGDYtD�HVWi�HQ�GLVFXVLyQ��HV
OD�GH�WUDWDU�D�ODV�VDWXUDFLRQHV�GH�DJXD�LUUHGXFLEOH��6ZF��\�OD�GH�SHWUyOHR
LUUHGXFLEOH��6RP��FRPR�IOXLGRV�LQPyYLOHV���(VWH�QR�HV�XQ�FRQFHSWR�QXHYR
FXDQGR�VH�DSOLFD�D�OD�6ZF���6LQ�HPEDUJR��VL�VyOR�VH�FRQVLGHUD�OD�6ZF�HQ�OD
QRUPDOL]DFLyQ�GH� ODV� VDWXUDFLRQHV��HO�PRGHOR�SUHGHFLUtD�TXH�QR�H[LVWH
VDWXUDFLyQ��GH�SHWUyOHR�UHVLGXDO��6RP���OXHJR�GH�XQ�GHVSOD]DPLHQWR�SRU
DJXD�R�JDV���$�SHVDU�GH�TXH�VH�FRQVLGHUD�TXH�OD�6RP�HV�PX\�SHTXHxD�
QR� LPSOLFD� TXH� VHD� H[DFWDPHQWH� FHUR�� 3DUD� DSOLFDFLRQHV� SUiFWLFDV�� HV
GHVHDEOH� HVSHFLILFDU� XQ� YDORU� PtQLPR� GH� 6RP� HQ� ODV� HFXDFLRQHV� GH
QRUPDOL]DFLyQ� GH� VDWXUDFLRQHV� �(FXDFLRQHV� ������ ����� \� ������� � (Q
HVWDV� HFXDFLRQHV� VH� XVD� XQ� YDORU� GH� 6RP� FRQVWDQWH�� HO� FXDO
SUREDEOHPHQWH�HV�IXQFLyQ�GH�ODV�VDWXUDFLRQHV�GH�ORV�IOXLGRV��SHUR�DO�QR
SRVHHU� VXILFLHQWHV� GDWRV� SDUD� HVWDEOHFHU� HVWD� GHSHQGHQFLD�� VH
FRQVLGHUD�FRQVWDQWH�
(Q�������)D\HUV�\�0DWWKHZV������UHDOL]DURQ�HVWXGLRV�SDUD�HVWDEOHFHU�XQD
HFXDFLyQ�TXH�SHUPLWLHUD�GHWHUPLQDU�HO�SDUiPHWUR�6RP���(OORV�FRQVLGHUDQ
TXH�HVWH�PRGHOR�GH�6WRQH��������SRVHH�OD�SRWHQFLDO�YHQWDMD�GH�WHQHU�HO
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SDUiPHWUR�6RP�OLEUH��HO�FXDO�VH�SXHGH�DMXVWDU�SDUD�FRWHMDUOR��\D�TXH�SRU
OR� JHQHUDO� HVWH� SDUiPHWUR� QR� VH� PLGH� H[SHULPHQWDOPHQWH�� � /DV
PHGLGDV� HVWiQGDU� GH� .URZ� HVWLPDQ� XQ� YDORU� GH� 6RUZ� \� ODV� GH� .UJ
VXPLQLVWUDQ�XQ�YDORU�GH�6RUJ� ������3RU� OR� WDQWR��XQD�VLPSOH�VHOHFFLyQ�GH
6RP�YLHQH�GDGD�SRU�

( ) RUJRUZRP 666 
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'RQGH�VH�UHTXLHUH�TXH�α ��FXDQGR�6J ��\�α ��FXDQGR�6Z 6ZF���(VWR
LPSOLFD�α�HVWi�GDGR�SRU�
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/R�FXDO�LQGLFD�TXH�HO�FRPSRUWDPLHQWR�GH�6RP�HV�OLQHDO�HQWUH�6RUZ�\�6RUJ�

������0RGHOR�GH�6WRQH�,,�
(Q������6WRQH�SURSXVR�XQ�VHJXQGR�PpWRGR��HO�0RGHOR�GH�6WRQH�,,��HO
FXDO�QR�UHTXLHUH�HVSHFLILFDU�HO�SDUiPHWUR�6RP��(VWH�PRGHOR�DVXPH�TXH
OD�SHUPHDELOLGDG�WRWDO��VXPDWRULD�GH�ODV�SHUPHDELOLGDGHV�DO�DJXD��JDV�\
SHWUyOHR��� HV� HO� SURGXFWR� GH� OD� SHUPHDELOLGDG� WRWDO� DJXD�SHWUyOHR
�.URZ�.UZ��PHGLGD�D�OD�VDWXUDFLyQ�FHUR�GH�JDV�\�OD�SHUPHDELOLGDG�WRWDO
JDV�SHWUyOHR��.URJ�.UJ��PHGLGD�D�OD�VDWXUDFLyQ�GH�DJXD�FRQQDWD�������HV
GHFLU�
�������� ��
�� UJURJUZURZUJUZUR ....... ++=++ �(F�������

/DV� SHUPHDELOLGDGHV� UHODWLYDV� DO� JDV� \� DO� DJXD� VH� DVXPHQ� TXH� VRQ
LJXDOHV�HQ� IOXMR�ELIiVLFR�\� WULIiVLFR�\�SXHGHQ�GHWHUPLQDUVH�D�SDUWLU� GH
GDWRV� H[SHULPHQWDOHV� ELIiVLFRV� ������ HQWRQFHV� HO� PRGHOR� GH� 6WRQH� ,,
YLHQH�GDGR�SRU�

����
�� UJUZUJURJUZURZUR ....... −−++= �(F��������

FRQ�OD�UHVWULFFLyQ�GH�TXH�FDGD�YH]�TXH�.UR�REWHQJD�YDORUHV�QHJDWLYRV�VH
VXSRQH� TXH� HO� FUXGR� HVWi� FRPSOHWDPHQWH� DWUDSDGR�� SRU� OR� TXH
.UR ������
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(Q� HVWH� VHJXQGR� PRGHOR�� 6WRQH� ������� GHULYD� VXV� HFXDFLRQHV
DVXPLHQGR� TXH� HQ� XQ� IOXMR� WULIiVLFR� OD� VXPDWRULD� GH� WRGDV� OD
SHUPHDELOLGDGHV�UHODWLYDV�VLHPSUH�VHUiQ�LJXDO�R�PHQRU�D�XQR�������eVWD
DOFDQ]D�VX�Pi[LPR�YDORU�FXDQGR�OD�6R�HV�LJXDO�D���6ZF������

��������0RGHOR�3UREDELOtVWLFR�
'H�LJXDO�IRUPD�TXH�HO�SULPHU�PRGHOR�GH�6WRQH���(O�0RGHOR�GH�6WRQH�,,
SXHGH�DVRFLDUVH�D�XQ�PRGHOR�SUREDELOtVWLFR�
'XUDQWH� HO� IOXMR� ELIiVLFR� GHO� VLVWHPD� DJXD�SHWUyOHR�� D� PHGLGD� TXH� OD
VDWXUDFLyQ� GH� DJXD� DXPHQWD�� OD� SHUPHDELOLGDG� UHODWLYD� GHO� SHWUyOHR
GLVPLQXLUi�� \D� TXH� HO� DJXD� REVWDFXOL]DUi� DO� SHWUyOHR� HQ� ORV� SRURV� GH
GLiPHWURV�SHTXHxRV��VLQ�DXPHQWDU�VLJQLILFDWLYDPHQWH�OD�SHUPHDELOLGDG
UHODWLYD�GHO�DJXD���6H�GHILQH�D� Z�FRPR�OD�VXPD�GH�ODV�SHUPHDELOLGDGHV
UHODWLYDV�GH�DJXD�\�SHWUyOHR��OD�FXDO�GHSHQGH�GH�OD�VDWXUDFLyQ�GH�DJXD�
6L� VH� FRQVLGHUD� TXH� HVWD� VXPD� HV� HO� UHVXOWDGR� GH� QXPHURVDV
FRQWULEXFLRQHV�LQILQLWHVLPDOHV�GH�SHTXHxRV�SRUFLRQHV�GHO�PHGLR�SRURVR�
HQWRQFHV� Z�VH�SXHGH�LQWHUSUHWDU�FRPR�OD�SUREDELOLGDG�GH�TXH�FDGD�XQD
GH�HVDV�FRQWULEXFLRQHV�H[LVWDQ�D�OD�VDWXUDFLyQ�GH�DJXD�GDGD��6Z�������
'H�OD�PLVPD�PDQHUD��DO�LQFUHPHQWDU�OD�VDWXUDFLyQ�GH�JDV��OD�VXPD�GH
ODV�SHUPHDELOLGDGHV�UHODWLYDV�GHO�JDV�\�SHWUyOHR�VHUiQ�PHQRU�D�XQR�����
SHUR� HQ� HVWH� FDVR� HO� EORTXHR� HV� RFDVLRQDGR� SRU� HO� JDV�� HO� FXDO� VH
ORFDOL]D�HQ� ORV�SRURV�GH�PD\RU�WDPDxR��(QWRQFHV�VH�GHILQH� J�FRPR�OD
SUREDELOLGDG� GH� TXH� H[LVWDQ� SHTXHxDV� FRQWULEXFLRQHV� GH� JDV� D� XQD
VDWXUDFLyQ�GH�JDV�GDGD��6J�������
&RQVLGHUDQGR� TXH� HO� JDV� \� HO� DJXD� VH� HQFXHQWUDQ� HVSDFLDOPHQWH
VHSDUDGRV� HQ� OD� URFD� VH� SXHGH� VXSRQHU� TXH� VH� WUDWDQ� GH� HYHQWRV
LQGHSHQGLHQWHV�� �'H� HVWD� IRUPD�� OD� IUDFFLyQ� GH� SHUPHDELOLGDG� UHODWLYD
WRWDO� H[LVWHQWH� FXDQGR� HO� DJXD� \� HO� JDV� VH� HQFXHQWUDQ� SUHVHQWHV�� HV
VLPSOHPHQWH� HO� SURGXFWR� GH� Z� 
 J�� FRPR� OR� LQGLFD� OD� VLJXLHQWH
HFXDFLyQ�����

JZUJUZUR ... σσ 
� =++ �(F�������
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'H� LJXDO� IRUPD� TXH� HQ� HO� SULPHU� PRGHOR� GH� 6WRQH�� OD� QRFLyQ� GH� OD
GLVWULEXFLyQ�PLFURVFySLFD� SHUPLWH� VXSRQHU� TXH� Z� � \� J� VRQ� IXQFLRQHV
TXH�GHSHQGHQ�~QLFDPHQWH�GH� ODV� VDWXUDFLRQHV�GH�DJXD�\�JDV�� �3RU� OR
WDQWR�WHQGUiQ�HO�PLVPR�FRPSRUWDPLHQWR�WDQWR�SDUD�XQ�VLVWHPD�ELIiVLFR�
FRPR�SDUD�XQR�WULIiVLFR�� �$Vt� � Z� �VH�SXHGH�REWHQHU�GH�GDWRV�ELIiVLFRV
SDUD�HO�VLVWHPD�DJXD�SHWUyOHR������

ZUZURZ .. σ=+� �(F�������

6LPLODUPHQWH�� J��SXHGH�GHWHUPLQDUVH�GH�ORV�GDWRV�ELIiVLFRV�GHO�VLVWHPD
JDV�SHWUyOHR������

JUJURJ .. σ=+ �(F�������

5HVROYLHQGR� ODV� HFXDFLRQHV� ������ ����� \� ����� \� GHVSHMDQGR� .UR�� VH
REWLHQH�OD�HFXDFLyQ������

��������1RUPDOL]DFLyQ�GHO�0RGHOR�GH�6WRQH�,,�
'HELGR� D� ODV� PLVPDV� FRQVLGHUDFLRQHV� SODQWHDGDV� GXUDQWH� OD
QRUPDOL]DFLyQ�GH�0RGHOR�GH�6WRQH�,��$]L]�\�6HWWDUL������QRUPDOL]DURQ��ORV
YDORUHV�GH�SHUPHDELOLGDGHV�UHODWLYDV�ELIiVLFDV�GHO�0RGHOR�GH�6WRQH�,,�
XWLOL]DQGR�HO�YDORU�GH�OD�SHUPHDELOLGDG�UHODWLYD�GHO�SHWUyOHR�ELIiVLFD�D�OD
6ZF�HQ�HO�VLVWHPD�DJXD�SHWUyOHR��.URFZ������
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/D�VLPXODFLyQ�QXPpULFD�HV�HO�SURFHVR�GH�LQIHULU�HO�FRPSRUWDPLHQWR�UHDO�GH�XQ
\DFLPLHQWR� D� SDUWLU� GHO� FRPSRUWDPLHQWR� GH� XQ� PRGHOR� PDWHPiWLFR� TXH� OR
UHSUHVHQWD�\�FX\DV�HFXDFLRQHV�VH�UHVXHOYHQ�PHGLDQWH�PpWRGRV�QXPpULFRV� ����
8Q� VLPXODGRU� QXPpULFR� HV� XQ� FRQMXQWR� GH� SURJUDPDV� GH� FRPSXWDFLyQ� TXH
PHGLDQWH� DOJRULWPRV� DSURSLDGRV�� UHVXHOYH� QXPpULFDPHQWH� ODV� HFXDFLRQHV� GHO
PRGHOR� PDWHPiWLFR� \� REWLHQH� VROXFLRQHV� DSUR[LPDGDV� GH� WDOHV� HFXDFLRQHV�
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(VWDV�HFXDFLRQHV�VH�EDVDQ�SULQFLSDOPHQWH�HQ�HO�EDODQFH�GH�PDWHULDOHV�D�WUDYpV
GH�XQ�HOHPHQWR�GLIHUHQFLDO�GH�YROXPHQ�SRU�HO�FXDO�FLUFXOD�XQ�IOXLGR�����
&RPR�WRGRV�FRQRFHPRV�� ORV�PpWRGRV�\�SURFHVRV�UHDOL]DGRV�HQ�XQ�\DFLPLHQWR�
DGHPiV� GH� VHU� VXPDPHQWH� FRVWRVRV�� VRQ� LUUHYHUVLEOHV�� SRU� OR� FXDO� ORV
VLPXODGRUHV� QXPpULFRV� VH� SUHVHQWDQ� FRPR� XQD� KHUUDPLHQWD� PX\� ~WLO� SDUD
PRGHODU� XQ� \DFLPLHQWR� D� WUDYpV� GH� GLIHUHQWHV� SURJUDPDV�� TXH� SHUPLWDQ
UHSURGXFLU�VX�FRPSRUWDPLHQWR�KLVWyULFR�
3DUWLHQGR�GH�OD�SUHPLVD�GH�TXH�XQ�PRGHOR�PDWHPiWLFR�TXH�ORJUD�UHSURGXFLU�HO
FRPSRUWDPLHQWR�KLVWyULFR�GH�XQ�\DFLPLHQWR��SRGUi�SUHGHFLU�GH� LJXDO� IRUPD�VX
FRPSRUWDPLHQWR�IXWXUR��SODQWHD�OD�SRVLELOLGDG�GH�HYDOXDU�GLIHUHQWHV�HVWUDWHJLDV
GH�H[SORWDFLyQ�HQ�HO�\DFLPLHQWR�\�REVHUYDU�VX�UHVSXHVWD�HQ�HO� IXWXUR�� OR�FXDO
SHUPLWH�SUREDU�ORV�SRWHQFLDOHV�EHQHILFLRV�GH�QXHYDV�LGHDV�D�LPSODQWDU�
3RU� ODV� UD]RQHV� VHxDODGDV� DQWHULRUPHQWH�� OD� &RPSDxtD� ,17(5$� �,QIRUPDWLRQ
7HFQRORJLHV� &RUSRUDWLRQ�� GHVDUUROOy� HO� SURJUDPD� (&/,36(� ����� HO� FXDO� HV� XQ
VLPXODGRU� QXPpULFR� GH� SHWUyOHR� QHJUR� FRQ� RSFLRQHV� SDUD� JDV� FRQGHQVDGR�
FRPSOHWDPHQWH� LPSOtFLWR�� WULGLPHQVLRQDO� \� WULIiVLFR�� TXH� IXQFLRQD� D� WUDYpV� GH
XQ� VLVWHPD� GH� FRPDQGRV� �NH\ZRUGV��� TXH� SHUPLWHQ� DFWLYDU� ODV� GLIHUHQWHV
RSFLRQHV�GHO�SURJUDPD�SDUD�UHDOL]DU�HO�PRGHOR�PDWHPiWLFR�GH�XQ�GHWHUPLQDGR
\DFLPLHQWR�D�SDUWLU�GHO�SURFHVDPLHQWR�GH�VX�LQIRUPDFLyQ�JHROyJLFD��KLVWRULD�GH
SURGXFFLyQ�H�LQ\HFFLyQ��GDWRV�GH�IOXLGRV��HWF������
6H� HQWLHQGH� FRPR� VLPXODGRU� GH� SHWUyOHR� QHJUR�� DTXHO� FX\RV� IOXLGRV
KLGURFDUEXURV� SXHGHQ� GHVFULELUVH� UD]RQDEOHPHQWH� ELHQ�� PHGLDQWH� VyOR� GRV
FRPSRQHQWHV� KLGURFDUEXURV� �SHWUyOHR� \� JDV�� D� OR� ODUJR� GH� VX� KLVWRULD� GH
H[SORWDFLyQ�� � /RV� VLPXODGRUHV� GH� SHWUyOHR� QHJUR� SXHGHQ�PRGHODU� HO� IOXMR� GH
SHWUyOHR��DJXD�\�DGHPiV�GH�WRPDU�HQ�FXHQWD�OD�GHSHQGHQFLD�GH�OD�VROXELOLGDG
GHO�JDV�\�GHO�SHWUyOHR�FRQ�OD�SUHVLyQ�����

(O�VLPXODGRU�(&/,36(�����FRQVWD�SULQFLSDOPHQWH�GH�ODV�VLJXLHQWHV�VHFFLRQHV�����
D�� 6HFFLyQ� 58163(&�� � (Q� HVWD� VHFFLyQ� GHO� VLPXODGRU� VH� LQWURGXFHQ� ODV
GLPHQVLRQHV�GH�ODV�WDEODV�\�GHO�PRGHOR��RSFLRQHV�D�VHU�DFWLYDGDV��IHFKD�GH
LQLFLR� \� WtWXOR� GH� OD� FRUULGD�� \� RWUDV� HVSHFLILFDFLRQHV� TXH� HQ� FRQMXQWR
GHWHUPLQDQ�OD�IRUPD�GH�FyPR�YD�D�VHU�FRUULGR�HO�VLPXODGRU�
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E�� 6HFFLyQ�*5,'��(VWD�VHFFLyQ�FRQWLHQH�WRGDV�ODV�HVSHFLILFDFLRQHV�DFHUFD�GH
OD� JHRPHWUtD� \� GLVSRVLFLyQ� GH� OD� PDOOD� GH� OD� VLPXODFLyQ�� DVt� FRPR� ODV
SURSLHGDGHV�GH�OD�URFD�DVLJQDGDV�D�FDGD�EORTXH��SHUPHDELOLGDG��SRURVLGDG�
HWF���
F�� 6HFFLyQ�35236��&RQWLHQH� WRGDV� ODV� WDEODV� GH�GDWRV�GH� ODV�SURSLHGDGHV
GH�ODV�URFDV�\�IOXLGRV�HQ�IXQFLyQ�GH�ODV�SUHVLRQHV��VDWXUDFLRQHV�GH�IOXLGRV��\
FRPSRVLFLRQHV���(Q�HVWD�VHFFLyQ�VH�LQWURGXFHQ�ORV�GDWRV�GH�SHUPHDELOLGDGHV
UHODWLYDV� WULIiVLFDV� \� ELIiVLFDV�� DVt� FRPR� ORV� PRGHORV� GH� HVWLPDFLyQ�� (V
LPSRUWDQWH� VHxDODU� TXH� GHEHQ� HVSHFLILFDUVH� SUHYLDPHQWH� HQ� OD� VHFFLyQ
58163(&� ODV� GLPHQVLRQHV� \� Q~PHUR� GH� WDEODV� GH� ODV� GLVWLQWDV� YDULDEOHV� D
FRQVLGHUDU�GXUDQWH�OD�VLPXODFLyQ�
G�� 6HFFLyQ� 5(*,216�� $� SHVDU� GH� TXH� HVWD� VHFFLyQ� HV� RSFLRQDO�� HV
XVXDOPHQWH�XWLOL]DGD�SDUD�GLYLGLU�OD�PDOOD�HQ�UHJLRQHV�\�UHDOL]DU�FiOFXORV��GH
IXQFLRQHV� GH� VDWXUDFLyQ�� SURSLHGDGHV� 397�� SHUPHDELOLGDGHV� UHODWLYDV�
KLVWpUHVLV��HWF���(VWD�VHFFLyQ�EiVLFDPHQWH�OR�TXH�SHUPLWH�HV�DVLJQDU�GLYHUVDV
WDEODV�R�JUXSRV�GH�GDWRV�SDUD�GLIHUHQWHV�EORTXHV�R�UHJLRQHV�GH�OD�PDOOD�GHO
PRGHOR�
H�� 6HFFLyQ�62/87,21��&RQWLHQH�HVSHFLILFDFLRQHV�GH�ODV�FRQGLFLRQHV�LQLFLDOHV
GHO�\DFLPLHQWR��WDOHV�FRPR��SURIXQGLGDG�GH�ORV�FRQWDFWRV�GH�ORV�IOXLGRV��QLYHO
GHO�SODQR�GH�UHIHUHQFLD��HWF�
I�� 6HFFLyQ� 6800$5<�� (VWD� VHFFLyQ� HV� RSFLRQDO� \� VLUYH� SDUD� JHQHUDU
GLIHUHQWHV� WLSRV� GH� UHSUHVHQWDFLRQHV� JUiILFDV� \� FRPSDUDFLRQHV� HQ� ODV
SUHGLFFLRQHV� FRQ� ORV� GDWRV�KLVWyULFRV� GHO� FDPSR�DO� HVSHFLILFDU� ORV� GDWRV�KD
VHU�HVFULWRV�HQ�OD�VHFFLyQ�VXPDULR�GHVSXpV�GH�FDGD�FRUULGD�
J�� 6HFFLyQ� 6&+('8/(�� 6H� HPSOHD� SDUD� HVWDEOHFHU� ODV� RSHUDFLRQHV� TXH
GHEHQ�VHU�VLPXODGDV��FRQWUROHV�\�UHVWULFFLRQHV�GH�OD�SURGXFFLyQ�H�LQ\HFFLyQ�
HWF��\� ORV� WLHPSRV�HQ� ORV�FXDOHV�VH�GHVHDQ� ORV� UHSRUWHV�GH� UHVXOWDGRV�� �(Q
JHQHUDO��HVWD�VHFFLyQ�VH�XVD�SDUD�HVSHFLILFDU�ODV�FRQGLFLRQHV��ORFDOL]DFLRQHV�
UHVWULFFLRQHV�� HWF�� GH� ORV� SR]RV� SDUD� HVWDEOHFHU� ORV� GLIHUHQWHV� HVFHQDULRV� \
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HVWUDWHJLDV� \� GH� HVWD� IRUPD� REWHQHU� ODV� SUHGLFFLRQHV� GHO� FRPSRUWDPLHQWR
IXWXUR�GHO�PRGHOR�



��
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0HWRGRORJtD
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����5(9,6,Ï1�%,%/,2*5È),&$�

8QD�YH]�SODQWHDGD� OD�SUREOHPiWLFD�TXH�GLR�SDVR�D�HVWD� LQYHVWLJDFLyQ�\� ILMDGR
VXV� REMHWLYRV�� VH� SURFHGLy� D� GHVDUUROODU� XQD� LQWHQVLYD� UHYLVLyQ� ELEOLRJUiILFD
FRQFHUQLHQWH� DO� SURFHVR� $*$�� ORV�PRGHORV� GH� HVWLPDFLyQ� GH� SHUPHDELOLGDGHV
UHODWLYDV�WULIiVLFDV�\�DO�\DFLPLHQWR�&��9/(������FRQ�HO�SURSyVLWR�GH�HVWDEOHFHU
ORV�SDUiPHWURV�PiV�LQIOX\HQWHV�HQ�OD�VHOHFFLyQ�GH�HVWRV�PRGHORV�GH�HVWLPDFLyQ
VREUH� OD� VLPXODFLyQ� QXPpULFD� GH� XQ� SURFHVR� $*$�� DVt� FRPR� DQDOL]DU� RWUDV
H[SHULHQFLDV�UHSRUWDGDV�HQ�OD�OLWHUDWXUD�
/D� LQIRUPDFLyQ� UHFRSLODGD� GXUDQWH� OD� LQYHVWLJDFLyQ� IXH� H[WUDtGD� GH� ODV
UHIHUHQFLDV� ELEOLRJUiILFDV� FLWDGDV� DO� ILQDO� GHO� LQIRUPH�� � /RV� FRQFHSWRV� \
SURFHGLPLHQWRV� TXH� SHUPLWHQ� HO� HQWHQGLPLHQWR� \� VRSRUWH� GH� HVWH� HVWXGLR� VH
HQFXHQWUDQ�SODVPDGRV�\�RUJDQL]DGRV�HQ�HO�&DStWXOR�,,��HQ�HO�FXDO�VH�H[SRQHQ
ORV�IXQGDPHQWRV�WHyULFRV�

����,1)250$&,Ï1�5(48(5,'$�

/XHJR�GH�UHDOL]DU�OD�UHYLVLyQ�ELEOLRJUiILFD�\�DQDOL]DU�ORV�PRGHORV�GH�HVWLPDFLyQ
GH� SHUPHDELOLGDGHV� UHODWLYDV� WULIiVLFDV�� VH� HVWDEOHFLy� TXH� OD� LQIRUPDFLyQ
UHTXHULGD�SDUD�HO�HVWXGLR�HUD�OD�VLJXLHQWH�

•� 0RGHOR� GH� 6LPXODFLyQ� QXPpULFD� GHO� SURFHVR� $*$� FRQ� 1�� LQPLVFLEOH
UHDOL]DGR�HQ�HO�\DFLPLHQWR�&��9/(�����

•� 'DWRV�GH�3HUPHDELOLGDG�5HODWLYD�%LIiVLFD�
�� 'DWRV� GH� ,PELELFLyQ� \�'UHQDMH� SDUD� ORV� VLVWHPD�DJXD�SHWUyOHR� \

SHWUyOHR�JDV�� SDUD� DSOLFDU� ORV� PRGHORV� TXH� SHUPLWHQ� WRPDQ� HQ
FXHQWD� HO� HIHFWR� GH� KLVWpUHVLV� HQ� ODV� FXUYDV� GH� SHUPHDELOLGDGHV
UHODWLYDV��&DUOVRQ��.LOORXJK�\�/DQG��

�� 'DWRV� GH� GUHQDMH� SDUD� HO� VLVWHPD� JDV�SHWUyOHR� \� GDWRV� GH
LPELELFLyQ� SDUD� HO� VLVWHPD� DJXD�SHWUyOHR�� SDUD� HPSOHDU� ORV
PRGHORV� GH� 6WRQH�� ORV� FXDOHV� WRPDQ� HQ� FXHQWD� HO� HIHFWR� GH
KLVWpUHVLV�� ~QLFDPHQWH� VHJ~Q� OD� IRUPD� HQ� TXH� VH� LQWURGXFHQ� ORV
GDWRV� GH� SHUPHDELOLGDGHV� UHODWLYDV� ELIiVLFD�� � (Q� HVWH� FDVR�� VH
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EXVFD� UHSUHVHQWDU� HQ� HO� \DFLPLHQWR�� XQD� GLVPLQXFLyQ� HQ� OD
VDWXUDFLyQ�GH�SHWUyOHR�\�XQ�DXPHQWR�HQ�ODV�VDWXUDFLRQHV�GH�JDV�\
DJXD�

•� 'DWRV�GH�SHUPHDELOLGDG�UHODWLYD�WULIiVLFD�H[SHULPHQWDO�

����5(&23,/$&,Ï1�'(�/$�,1)250$&,Ï1�

/D�LQIRUPDFLyQ�KD�XWLOL]DU�HQ�HVWH�HVWXGLR�VH�REWXYR�GH�XQ�UHSRUWH�UHDOL]DGR�SRU
/D�&RPSDxtD�3(7(&�6RIWZDUH�	�6HUYLFHV�$6��OD�FXDO�IXH�FRQWUDWDGD�SRU�3'96$�
,QWHYHS� SDUD� UHDOL]DU� XQ� HVWXGLR� TXH� LQFOX\HUD� GDWRV� H[SHULPHQWDOHV� GH
SHUPHDELOLGDGHV� UHODWLYDV� ELIiVLFDV� \� WULIiVLFDV� HQ� XQ� Q~FOHR� FRPSXHVWR� GHO
SR]R� 9/(������ GHO� iUHD� SLORWR� HQ� HVWXGLR�� XWLOL]DQGR� QLWUyJHQR� FRPR� JDV� GH
LQ\HFFLyQ������
(Q� FXDQWR� D� OD� VLPXODFLyQ� QXPpULFD�� VH� EXVFDURQ� \� DQDOL]DURQ� ORV� PRGHORV
GHVDUUROODGRV� HQ� HVWD� iUHD�� HQWUH� ORV� FXDOHV� VH� HQFRQWUy� XQ� SURFHVR� GH
LQ\HFFLyQ� $*$� FRQ� JDV� KLGURFDUEXUR� XWLOL]DQGR� DO� PRGHOR� GH� HVWLPDFLyQ� GH
6WRQH�,���������

����'(6&5,3&,Ï1�'(/�02'(/2�'(�6,08/$&,Ï1�

(O� PRGHOR� GH� VLPXODFLyQ� KD� XWLOL]DU� HQ� HVWH� HVWXGLR� VH� EDVD� HQ� HVWXGLRV
SUHOLPLQDUHV���� ����� � DGLFLRQiQGROH� GDWRV� ELIiVLFRV� �SDUD� DSOLFDU� ORV� PRGHORV
HPStULFRV�� \� WULIiVLFRV� GH� OD� SHUPHDELOLGDG� UHODWLYD� GHO� SHWUyOHR� SDUD� ORJUDU
DQDOL]DU�HO�HIHFWR�TXH�pVWD�SURGXFH�HQ�OD�VLPXODFLyQ�
(O� �PRGHOR� �GH�VLPXODFLyQ�SRVHH� ODV�FDUDFWHUtVWLFDV�SULQFLSDOHV�GHO�\DFLPLHQWR
&���� ORFDOL]DGR� HQ� OD� DUHQD� &�� GHO� iUHD� 9/(������ HO� FXDO� IXH� GHVFULWR
DQWHULRUPHQWH� HQ� HO� &DStWXOR� ,�� GRQGH� VH� GHVFULEH� OD� JHRORJtD� GHO� iUHD� HQ
HVWXGLR�� � (VWH� \DFLPLHQWR� HVWi� FRQIRUPDGR� SRU� WUHV� ]RQDV� R� XQLGDGHV
UHSUHVHQWDGDV�SRU�XQD�PDOOD�GH������FHOGDV����[��[������&DGD�]RQD�R�XQLGDG
GH� ODV� WUHV�SUHVHQWHV�HQ�HO�PRGHOR�GHO� \DFLPLHQWR�&���� �&���8��&���0�\�&�
��/���VH�HQFXHQWUD�UHSUHVHQWDGD�SRU�RFKR�����FHOGDV�HQ�OD�GLUHFFLyQ�YHUWLFDO�D
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ODV�FXDOHV�VH�OH�LQFRUSRUDURQ�ORV�PDSDV�GH�SRURVLGDG��SHUPHDELOLGDG�KRUL]RQWDO�
\�SURPHGLR�GH�DUHQD�QHWD������
(Q�HO�iUHD�SLORWR�VLPXODGD�VH�HVSHFLILFDQ�VLHWH�����SR]RV�GH�ORV�FXDOHV�FLQFR����
VRQ�SURGXFWRUHV��XQR�����LQ\HFWRU�\�XQR�����REVHUYDGRU���(Q�ODV�7DEODV���\���VH
GHVFULEHQ� HO� WLSR� \� OD� SRVLFLyQ� GH� FDGD� SR]R�� UHVSHFWLYDPHQWH�� 7DPELpQ� VH
LQFOX\HQ� GRV� SR]RV� LQ\HFWRUHV� �'80� \� '80���� SDUD� VLPXODU� OD� LQ\HFFLyQ� GH
DJXD�TXH��VH��UHDOL]y��HQ��ORV��ERUGHV�GHO�\DFLPLHQWR�GXUDQWH�VX�YLGD�SURGXFWLYD
�)LJXUD�1�����

)LJXUD�1������0DOOD�GH�VLPXODFLyQ�

/RV� GDWRV� FRUUHVSRQGLHQWHV� DO� 397� XWLOL]DGRV� HQ� HO� SURJUDPD� GH� VLPXODFLyQ
IXHURQ� ORV�REWHQLGRV�GH� ODV�SUXHEDV�FRQYHQFLRQDOHV� UHDOL]DGDV�FRQ�SHWUyOHR�\
JDV�QDWXUDO�� �1R� VH� WRPy�HQ� FXHQWD�HO� KLQFKDPLHQWR�TXH�HO� QLWUyJHQR�� FRPR
JDV� GH� LQ\HFFLyQ�� SXHGH� SURGXFLU� VREUH� HO� FUXGR� \D� TXH� HVWXGLRV
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SUHOLPLQDUHV�����GHWHUPLQDURQ�TXH�HO�Pi[LPR�IDFWRU�GH�KLQFKDPLHQWR�DOFDQ]DGR
HQ�ODV�SUXHEDV��XWLOL]DQGR�QLWUyJHQR��IXH�GH��������D�XQD�SUHVLyQ�GH������OSFD
\�HO�PtQLPR� IDFWRU� IXH�GH�XQR� ����D�XQD�SUHVLyQ�GH������ OSFD��GHPRVWUDQGR
TXH� SRGHPRV� DVXPLU� TXH� HO� 397� GH� SHWUyOHR� FRQ� QLWUyJHQR� WHQGUi� HO�PLVPR
FRPSRUWDPLHQWR�TXH�XVDQGR� JDV� QDWXUDO� FRPR� IOXLGR� GH� LQ\HFFLyQ�� � 3RU� HVWD
UD]yQ�� FRQVLGHUDPRV� TXH� SXHGH� XWLOL]DUVH� HO� PLVPR� 397� GH� SHWUyOHR� \� JDV
QDWXUDO�� \D� TXH� HVWH� \DFLPLHQWR� VH� HQFXHQWUD� SUiFWLFDPHQWH� DJRWDGR� \
PHGLDQWH�OD�UHSUHVXUL]DFLyQ�TXH�RFXUUH�FRPR�FRQVHFXHQFLD�GH�OD�LQ\HFFLyQ�$*$
GLItFLOPHQWH�VH�DOFDQ]DUi�XQD�SUHVLyQ�GH�����OSFD�

7DEOD����7LSRV�GH�3R]RV�HQ�HO�iUHD�VLPXODGD������
3R]R 7LSR 'DWRV�GH&RPSOHWDFLyQ 7LSR�GH&RPSOHWDFLyQ +LVWRULD�GH3URGXFFLyQ

/3*����� 3URGXFWRU ���������� 6LPSOH
'DWRV�GH
SURGXFFLyQ

GLVSRQLEOH�GHVGH
����������

9/(����� 3URGXFWRU ���������� 'REOH
'DWRV�GH
SURGXFFLyQ

GLVSRQLEOH�GHVGH
ò�����

9/(����� 3URGXFWRU )HEUHUR�GH����� 'REOH
'DWRV�GH
SURGXFFLyQ

GLVSRQLEOH�GHVGH
����������

9/(����� 3URGXFWRU ���������� 'REOH
'DWRV�GH
SURGXFFLyQ

GLVSRQLEOH�GHVGH
����������

9/(����� 3URGXFWRU 6HSWLHPEUH�GH
���� 'REOH �

9/(����� ,Q\HFWRU ���������� 'REOH �
9/(����� 2EVHUYDGRU ���������� 6HQVRUHV �

(V�LPSRUWDQWH�UHVDOWDU�TXH�GXUDQWH�ODV�RSHUDFLRQHV�HQ�FDPSR��VH�SUHVHQWDURQ
SUREOHPDV�GH�EDMD�LQ\HFWLYLGDG�HQ�OD�VDUWD�LQIHULRU��8QLGDG�&���/���SRU�OR�WDQWR
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VH�GHFLGLy�HYDOXDU�HO�SURFHVR�GH�LQ\HFFLyQ�$*$�~QLFDPHQWH�HQ�OD�]RQD�VXSHULRU
�8QLGDG�&���8������

7DEOD����3RVLFLyQ�GH�3R]RV�HQ�HO�iUHD�VLPXODGD������

3R]R 7LSR 3RVLFLyQ
�;�<� ,QWHUYDOR�3HUIRUDGR �&HOGDV�SHUIRUDGDV

HQ�OD�GLUHFFLyQ�=
/3*����� 3URGXFWRU ����� &���8������¶������¶ ���SLHV

&���/������¶������¶ ���SLHV &���8�] ��������

9/(����� 3URGXFWRU ������
&���8������¶������¶ ��SLHV
&���8������¶������¶ ��SLHV
&���8������¶������¶ ��SLHV

&���8�] �����
&���8�] ����
&���8�] �����

9/(����� 3URGXFWRU �����

&���8������¶������¶ ���SLHV
&���8������¶������¶ ��SLHV
&���8������¶������¶ ���SLHV
&���/������¶������¶ ���SLHV

&���8�] �����
&���8�] �����
&���8�] �����
&���/�] ��������

9/(����� 3URGXFWRU �����

&���8������¶������¶ ���SLHV
&���8������¶������¶ ��SLHV
&���8������¶������¶ ���SLHV
&���/������¶������¶ ���SLHV
&���/������¶������ ��SLHV

&���8�] �����
&���8�] �����
&���8�] �����������
&���/�] ��������

9/(����� 3URGXFWRU �����
&���8������¶������¶ ���SLHV
&���8������¶������¶ ���SLHV
&���/������¶������ ���SLHV

&���8�] ���
&���8��] ����
&���8��] �����

9/(����� ,Q\HFWRU �����
&���8������¶������¶ ��SLHV
&���8������¶������¶ ���SLHV
&���/������¶������¶ ���SLHV

&���8�] �����
&���8��] �����
&���/��] ��������

9/(����� 2EVHUYDGRU ���� � �

����02'(/2�'(�,1<(&&,Ï1�$*$�
(O�GLVHxR�GH�OD�LQ\HFFLyQ�$*$�IXH�HVWDEOHFLGR�SRU�HVWXGLRV�SUHYLRV����������HQ�ORV
FXDOHV� VH� GHWHUPLQy� TXH� OD� 5HODFLyQ� $*$� ���� JHQHUD� HO� PD\RU� IDFWRU� GH
UHFREUR��DGHPiV�GH�SHUPLWLU�HO�PDQHMR�GH�PHQRUHV�YRO~PHQHV�GH�JDV�SRU�FDGD
FLFOR�� � 3RU� RWUR� ODGR�� WDPELpQ� VH� GHWHUPLQy� TXH� HO� WLHPSR� ySWLPR� SDUD� OD



��������������������������������������������������������������������������������������������������������������������������0HWRGRORJtD

��

LQ\HFFLyQ� GH� WDSRQHV� SDUD� FDGD� FLFOR� HV� GH� WUHV� ���� PHVHV� SRU� WDSyQ
LQ\HFWDGR����
3RU�HVWDV�UD]RQHV�HO�PRGHOR�GH� LQ\HFFLyQ�$*$�XWLOL]DGR�GXUDQWH� OD�VLPXODFLyQ
VH�UHDOL]D�FRQ�XQD�5HODFLyQ�$*$�GH������FRQ�XQ�WLHPSR�GH�WUHV�����PHVHV�SRU
FDGD�WDSyQ��GH�LQ\HFFLyQ�

$JXD

*DV 8QLGDG�&���8

8QLGDG�&���/

3R]R�,Q\HFWRU 3R]R�3URGXFWRU

*DV

*DV

*DV

$JXD

$JXD

$JXD

�HU
7DSyQ

�R
7DSyQ

�HU
7DSyQ

�R
7DSyQ

�HU�&LFOR�GH�LQ\HFFLyQ
$*$

3HWUyOHR

)LJXUD�1������(VTXHPD�LQLFLDO�GHO�SURFHVR�GH�,Q\HFFLyQ�$*$�/D�]RQD�&���/�IXH�DEDQGRQDGD�SRU�EDMD�LQ\HFWLYLGDG��

$� FRQWLQXDFLyQ� VH� GHWDOOD� HO� HVTXHPD� LQLFLDO� GHO� SURFHVR� GH� LQ\HFFLyQ� $*$
SODQWHDGR�SDUD�OD�VLPXODFLyQ�
8Q�FLFOR�GH�LQ\HFFLyQ�$*$�VH�GLYLGH�HQ�GRV�HWDSDV�GH�LQ\HFFLyQ��)LJXUD�1�����
/D�SULPHUD�HWDSD�FRQVLVWH�HQ�OD�LQ\HFFLyQ�GHO�SULPHU�WDSyQ�GH�DJXD�\�JDV�HQ�OD
8QLGDGHV� &���8� \� &���/�� UHVSHFWLYDPHQWH�� GXUDQWH� XQ� SHUtRGR� GH� WUHV� ���
PHVHV��8QD�YH]�FXOPLQDGR�HVWH�WLHPSR��VH�LQLFLD�OD�VHJXQGD�HWDSD�GHO�FLFOR�GH
LQ\HFFLyQ��HQ�OD�FXDO�VH�LQWHUFDPELDQ�ODV�IDVHV�GH�LQ\HFFLyQ�HQ�FDGD�XQLGDG��HV
GHFLU��VH�SURFHGH�D� LQ\HFWDU�XQ�VHJXQGR� WDSyQ�GH�JDV�HQ� OD�XQLGDG�&±��8�\
RWUR�GH�DJXD�HQ�OD�XQLGDG�&���/��SRU�XQ�ODSVR�GH�WUHV�����PHVHV�QXHYDPHQWH�
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FRPSOHWDQGR�GH�HVWD�IRUPD�HO�SULPHU�FLFOR�GHO�SURFHVR�GH�LQ\HFFLyQ�$*$�FRQ�1�
LQPLVFLEOH� HQ� HO� \DFLPLHQWR� VLPXODGR� \� GH� PDQHUD� VXFHVLYD� VH� UHDOL]DQ� ODV
LQ\HFFLRQHV� GH� ORV� GHPiV� WDSRQHV� KDVWD� FRPSOHWDU� OD� FDQWLGDG� GH� FLFORV
SDXWDGRV������
(O�SURFHVR�GH� LQ\HFFLyQ�$*$�HQ� OD�VLPXODFLyQ� LQLFLDOPHQWH�VH� WHQtD�SODQWHDGR
TXH� IXHVH�GH� IRUPD�VLPXOWiQHD�HQ� ODV�XQLGDGHV�&���8�\�&���/��D� WUDYpV�GHO
SR]R� LQ\HFWRU� 9/(������� HO� FXDO� SRVHH� XQD� FRPSOHWDFLyQ� GXDO�� TXH� SHUPLWH
LQ\HFWDU� GLIHUHQWHV� IOXLGRV� HQ� FDGD� XQLGDG�� � (Q� HVWH� FDVR� OD� LQ\HFFLyQ� VH
IRUPXOy�SDUD�TXH�VH�UHDOL]DUD�DOWHUQDQGR�ODV�IDVHV�GXUDQWH�FDGD�FLFOR�HQ�FDGD
XQLGDG� �9HU� )LJXUD� 1������ � 6LQ� HPEDUJR�� FRPR� DQWHULRUPHQWH� VH� VHxDOy�
GHELGR� D� SUREOHPDV� GH� EDMD� LQ\HFWLYLGDG� HQ� OD� XQLGDG� LQIHULRU� �&���/��� HO
SURFHVR�GH�LQ\HFFLyQ�$*$�VH�UHDOL]y�~QLFDPHQWH�HQ�OD�XQLGDG�VXSHULRU��&���8��
SRU�OR�WDQWR��HQ�OD�VLPXODFLyQ�QXPpULFD��~QLFDPHQWH��VH�HVSHFLILFD�OD�LQ\HFFLyQ
$*$�HQ�HVWD�]RQD�����
3DUD�HVSHFLILFDU�OD�LQ\HFFLyQ�$*$�HQ�HO�PRGHOR�GH�VLPXODFLyQ��VH�LQWURGXMHURQ
ORV� VLJXLHQWHV� SR]RV� LQ\HFWRUHV� FRQ� OD� PLVPD� XELFDFLyQ� GHO� SR]R� 9/(������
:����8�\�*����8�� OD�SULPHUD�\� OD�~OWLPD� OHWUD�GH� FDGD�XQR�GH�HVWRV�SR]RV
UHSUHVHQWDQ�OD�IDVH�GH�LQ\HFFLyQ�\�OD�XQLGDG�GH�FRPSOHWDFLyQ��UHVSHFWLYDPHQWH�
'H� HVWD� IRUPD� FXDQGR� VH� FDPELD� OD� HWDSD� \� SRU� HQGH� OD� IDVH� GH� LQ\HFFLyQ�
VLPSOHPHQWH� VH� SURFHGH� DO� FLHUUH� R� DSHUWXUD� GHO� SR]R� FRUUHVSRQGLHQWH� �����
&RPR�VH�SXHGH�REVHUYDU�OD�LQ\HFFLyQ�VyOR�VH�UHDOL]D�HQ�OD�XQLGDG�&���8�HQ�OD
VLPXODFLyQ��SDUD�ORJUDU�UHSUHVHQWDU�OR�TXH�VXFHGH�UHDOPHQWH�D�QLYHO�GH�FDPSR�
(O�YROXPHQ�GH�ORV�WDSRQHV�GH�LQ\HFFLyQ��JDV�\�DJXD��HQ�OD�XQLGDG�&���8��VRQ
GH� ����%<�'� �EDUULOHV� \DFLPLHQWR� SRU� GtD��� PDQWHQLHQGR� GH� HVWD� IRUPD� OD
5HODFLyQ�$*$������ �/RV�SR]RV� LQ\HFWRUHV�HVSHFLILFDGRV�DUULED�VRQ�FRQWURODGRV
HVWDEOHFLHQGR�FyPR�SUHVLyQ�Pi[LPD�HQ�HO�FDEH]DO��7+3��\�HQ�HO�IRQGR�GHO�SR]R
�%+3������OSFD�\�����OSFD��UHVSHFWLYDPHQWH�������
(VWH�HVTXHPD�GH�LQ\HFFLyQ�VH�LQLFLD�HO�SULPHUR������GH�'LFLHPEUH�GH������\�VH
FRQWLQXD� KDVWD� HO� SULPHUR� ����� GH� )HEUHUR� GH� ������ SDUD� ORJUDU� REWHQHU� ODV
SUHGLFFLRQHV�GHO�SURFHVR�GH�LQ\HFFLyQ�$*$�FRQ�1��LQPLVFLEOH�
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���$-867(� '(� /26� '$726� (;3(5,0(17$/(6� '(� 3(50($%,/,'$'(6
5(/$7,9$6�%,)È6,&$6�0(',$17(�(/�0e72'2�'(�&25(<�

3DUD� LQWURGXFLU� ORV� GDWRV� GH� SHUPHDELOLGDG� UHODWLYD� ELIiVLFD� DO� VLPXODGRU
QXPpULFR��JHQHUDOPHQWH�VH�DSOLFD�HO�PpWRGR�GHO�([SRQHQWH�GH�&RUH\� �����SDUD
VXDYL]DU�\�DMXVWDU��ODV�FXUYDV�GH�SHUPHDELOLGDG�UHODWLYDV�ELIiVLFDV�
(O� PpWRGR� ([SRQHQFLDO� GH� &RUH\� ������ SHUPLWH� HVWDEOHFHU� PHGLDQWH� JUiILFRV
ORJDUtWPLFRV� FXiOHV� GDWRV� H[SHULPHQWDOHV� VRQ� ³FRQILDEOHV´� \� PHGLDQWH� XQ
SURFHGLPLHQWR�� HO� FXDO� VH� GHWDOOD� HQ� ODV� VLJXLHQWHV� VHFFLRQHV�� VH� SXHGHQ
JHQHUDU� HFXDFLRQHV� TXH� UHSUHVHQWHQ� HO� PHMRU� DMXVWH� GH� ORV� GDWRV
H[SHULPHQWDOHV� GH� SHUPHDELOLGDGHV� UHODWLYDV� ELIiVLFDV�� SDUD� OXHJR� VHU
LQWURGXFLGRV�HQ�HO�VLPXODGRU�QXPpULFR�
(O� SURFHGLPLHQWR� SURSXHVWR� SRU� &RUH\� VH� EDVD� HQ� HO� XVR� GH� JUiILFRV
ORJDUtWPLFRV�� \D�TXH�SHUPLWHQ� YLVXDOL]DU� \� DVHJXUDU� HO� FUHFLPLHQWR�PRQyWRQR
H[SRQHQFLDO�GH�ORV�GDWRV�GH�SHUPHDELOLGDGHV�UHODWLYDV�ELIiVLFDV���8Q�HMHPSOR�GH
HVWH�SURFHGLPLHQWR�VH�REVHUYD�HQ�OD�)LJXUD�1�����
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)LJXUD�1������$SOLFDFLyQ�GHO�0pWRGR�GH�&RUH\�D�GDWRV�GH�SHUPHDELOLGDGHVUHODWLYDV�ELIiVLFDV��D��'DWRV�KLSRWpWLFRV�GH�.U�SDUD�HO�VLVWHPD�DJXD�SHWUyOHR�E��*HQHUDFLyQ�GH�JUiILFR�ORJDUtWPLFR�D�SDUWLU�GH�GDWRV�ELIiVLFRV�GH�.UZ�
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(Q� OD� )LJXUD� 1�� ��D� VH� SUHVHQWDQ� GDWRV� KLSRWpWLFRV� GH� SHUPHDELOLGDGHV
UHODWLYDV�ELIiVLFDV�GHO�VLVWHPD�DJXD�SHWUyOHR�\�HQ�OD�)LJXUD�1����E�VH��DSUHFLD
OD�OLQHDUL]DFLyQ�GH�ORV�GDWRV�KLSRWpWLFRV�GH�.UZ�OXHJR�GH�DSOLFDUOHV�HO�ORJDULWPR�\
JUDILFDUORV�� � �(VWH�SURFHGLPLHQWR�SHUPLWH�REVHUYDU�\�GHVFDUWDU�DTXHOORV�GDWRV
TXH� VH� DOHMHQ� GH� OD� WHQGHQFLD� OLQHDO�� \D� TXH� QR� JHQHUDQ� XQ� FUHFLPLHQWR
PRQyWRQR�HQ� ODV�FXUYDV�GH�SHUPHDELOLGDGHV�UHODWLYDV�ELIiVLFDV�� OR�FXDO�SRGUtD
DFDUUHDU�HUURUHV�GH�FRQYHUJHQFLD�GXUDQWH�OD�VLPXODFLyQ�QXPpULFD�
3DUD� DVHJXUDU� HVWH� FUHFLPLHQWR� PRQyWRQR� GH� ODV� FXUYDV� GH� SHUPHDELOLGDGHV
UHODWLYDV�ELIiVLFDV��VH�EXVFD�TXH�DO��UHSUHVHQWDU�ORV�GDWRV�H[SHULPHQWDOHV�HQ�XQ
JUiILFR� ORJDUtWPLFR��HVWRV�VH�DFHUTXHQ�D�XQ�FRPSRUWDPLHQWR� OLQHDO��HO� FXDO�VH
JDUDQWL]D�DO�REWHQHU�OD�UHFWD�WUD]DGD�D�WUDYpV�GH�ORV�GDWRV�H[SHULPHQWDOHV�TXH
SUHVHQWH�XQD�GHVYLDFLyQ�LJXDO�D�OD�XQLGDG�
(O�SURFHGLPLHQWR�SDUD�UHDOL]DU�HO�DMXVWH�VH�H[SOLFD�D�FRQWLQXDFLyQ�

�����6LVWHPD�DJXD�SHWUyOHR�
/D� HVWLPDFLyQ� GHO� SDUiPHWUR� 6RUZ� GHEH� UHDOL]DUVH� SUHYLR� DO� GHVDUUROOR� GHO
DMXVWH� GH� ORV� GDWRV� GH� SHUPHDELOLGDGHV� UHODWLYDV� ELIiVLFDV� H[SHULPHQWDOHV�
\D�TXH�HVWH�YDORU�VH�XWLOL]DUi�HQ� OD�QRUPDOL]DFLyQ�GH� ODV�VDWXUDFLRQHV�SDUD
REWHQHU�ODV�HFXDFLRQHV�GH�SHUPHDELOLGDGHV�UHODWLYDV�ELIiVLFDV�DMXVWDGDV�SRU
HO�PpWRGR�GH�&RUH\�
��������(VWLPDFLyQ�GH�6RUZ�
3DUD� HVWLPDU� HO� YDORU� GH� 6RUZ� VH� UHDOL]D� XQD� QRUPDOL]DFLyQ� GH� OD
VDWXUDFLyQ�GH�SHWUyOHR��6RQZ��������PHGLDQWH�OD�VLJXLHQWH�HFXDFLyQ�

6RUZ6ZL
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6H� DVXPH� XQ� YDORU� GH� 6RUZ�� VH� LQWURGXFHQ� HQ� OD� HFXDFLyQ� DQWHULRU
�(F� ����� ORV� GDWRV� H[SHULPHQWDOHV� GH� OD� VDWXUDFLyQ� GHO� SHWUyOHR�� \� VH
JUDILFDQ�HQ�HVFDOD� ORJ�ORJ�HVWRV�YDORUHV�QRUPDOL]DGRV�GH� OD�VDWXUDFLyQ
GHO� SHWUyOHR� �6RQZ�� FRQ� VX� FRUUHVSRQGLHQWH� YDORU� H[SHULPHQWDO� GH
SHUPHDELOLGDG� UHODWLYD� �.URZ��� SDUD� JHQHUDU� XQ� JUiILFR� ORJDUtWPLFR� GH
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.URZ� YV� 6RQZ�� REVHUYDQGR� OD� GHVYLDFLyQ� TXH� SUHVHQWDQ� ORV� SXQWRV
UHVSHFWR�D�OD�PHMRU�UHFWD�WUD]DGD��6H�FRQWLQXD�HO�PLVPR�SURFHGLPLHQWR
DVXPLHQGR�GLIHUHQWHV� YDORUHV�GH�6RUZ� KDVWD�HQFRQWUDU� HO� YDORU� GH�6RUZ
TXH� SHUPLWD� UHSURGXFLU� OD� UHFWD� FRQ� OD� GHVYLDFLyQ� PiV� FHUFDQD� D� OD
XQLGDG�� UHVSHFWR� D� ORV� GDWRV� GH� SHUPHDELOLGDG� UHODWLYDV� ELIiVLFDV
H[SHULPHQWDOHV������
(Q�OD�)LJXUD�1�����VH�UHDOL]D�OD�HVWLPDFLyQ�GH�OD�6RUZ�SDUD�ORV�PLVPRV
GDWRV� KLSRWpWLFRV� XWLOL]DGRV� HQ� OD� VHFFLyQ� DQWHULRU� �)LJXUD� 1�� ���D��
&RPR�VH�SXHGH�DSUHFLDU��OD�6RUZ�HYDOXDGD�HQ�OD�HFXDFLyQ�����TXH�DUURMD
OD�GHVYLDFLyQ�PiV�FHUFDQD�D�OD�XQLGDG�HV�OD�FRUUHVSRQGLHQWH�DO�YDORU�GH
6RUZ �����SRU�OR�WDQWR�VH�XWLOL]D�HVWH�YDORU�SDUD�OD�QRUPDOL]DFLyQ�GH�ODV
VDWXUDFLRQHV� GH� DPERV� VLVWHPDV� ELIiVLFRV� TXH� D� FRQWLQXDFLyQ� VH
SUHVHQWD�FRPR�HMHPSOR�
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)LJXUD�1������(VWLPDFLyQ�GH�OD�6RUZ�VHJ~Q�HO�0pWRGR�GH�&RUH\
��������$MXVWH�GH�OD�FXUYD�GH�.UZ�
3DUD�DMXVWDU�OD�FXUYD�GH�.UZ�VH�SURFHGH�D�JUDILFDU�HQ�HVFDOD�ORJ�ORJ�ORV
GDWRV�H[SHULPHQWDOHV�GH�.UZ�YV�6ZQ��GRQGH�6ZQ�UHSUHVHQWD�OD�VDWXUDFLyQ
QRUPDOL]DGD�GH�DJXD�\�YLHQH�GDGD�SRU�OD�HFXDFLyQ������
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(Q� OD� )LJXUD�1�� ��� VH� REVHUYDQ� GRV� JUiILFRV� GH� ORV� GDWRV� KLSRWpWLFRV
SUHVHQWDGRV�HQ�OD�)LJXUD�1����E�GH�.UZ�OLQHDOL]DGRV�PHGLDQWH�XQ�JUiILFR
ORJ�ORJ�� FRQ�HO� REMHWR�GH�H[SOLFDU� GHWDOODGDPHQWH�HO�SURFHGLPLHQWR�GH
VHOHFFLyQ�GH�ORV�GDWRV�H[SHULPHQWDOHV�³FRQILDEOHV´�
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1Z

)LJXUD�1������3URFHVR�GH�GHVFDUWH�GH�GDWRV�H[SHULPHQWDOHV�\�FiOFXOR�GH�1Z\�GHO�SXQWR�ILQDO�GH�OD�FXUYD�.UZ��.UZSI��
(O� 0pWRGR� ([SRQHQFLDO� GH� &RUH\� FRQVLGHUD� TXH� ORV� GDWRV
H[SHULPHQWDOHV� GH� ³PHMRU� FDOLGDG´� VH� DJUXSDQ� HQ� XQD� OtQHD� UHFWD�
PLHQWUDV� TXH� ORV� SXQWRV� TXH� VH� DOHMHQ� GH� HOOD� UHSUHVHQWDQ� GDWRV
³GHVFRQILDEOHV´� \� SRU� HQGH� GHVFDUWDEOHV������ � 3RU� OR� WDQWR�� ORV� GDWRV
VHxDODGRV� HQ� � OD� )LJXUD� 1�� ��D� VH� GHVFDUWDQ� \D� TXH� VH� DOHMDQ� GH� OD
WHQGHQFLD� OLQHDO� WUD]DGD�D� WUDYpV� GH� ORV� GDWRV� H[SHULPHQWDOHV�� � (VWRV
GDWRV� SXHGHQ� HVWDU� IXHUD� GH� OD� WHQGHQFLD� SRU� SRVLEOHV� SUREOHPDV� R
HUURUHV� GXUDQWH� HO� SURFHVR� GH�PHGLFLyQ�� /D� H[FOXVLyQ� GH� HVWRV� GDWRV
H[SHULPHQWDOHV� ³GHVFRQILDEOHV´� SHUPLWHQ� REWHQHU� XQD� GHVYLDFLyQ�PiV
FHUFDQD� D� OD� XQLGDG� FRPR� VH� REVHUYD� HQ� OD� )LJXUD� 1�� ��E�� � (Q� WDO
VHQWLGR��ORV�GDWRV�H[SHULPHQWDOHV�D�XWLOL]DU�SDUD�UHDOL]DU�HO�DMXVWH�GH�ORV
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GDWRV�KLSRWpWLFRV�GH�.UZ�VHJ~Q�HO�PpWRGR�GH�&RUH\��VHUtDQ�ORV�SUHVHQWHV
HQ�OD�)LJXUD�1����E�
(VWH� SURFHVR� GH� VHOHFFLyQ� \� GHVFDUWH� VH� DSOLFD� D� WRGRV� ORV� GDWRV
H[SHULPHQWDOHV�GH�ORV�VLVWHPDV�ELIiVLFRV�
8QD�YH]�VHOHFFLRQDGRV�ORV�SXQWRV�³FRQILDEOHV´��VH�SURFHGH�D�GHWHUPLQDU
HO� SXQWR� ILQDO� �HQG� SRLQW�� GH� OD� FXUYD� .UZ� �.UZSI��� HO� FXDO� VH� REWLHQH
PHGLDQWH�XQD�H[WUDSRODFLyQ�GH� OD�PHMRU� UHFWD� WUD]DGD�D� WUDYpV�GH� ORV
GDWRV�FRQILDEOHV�KDVWD�DOFDQ]DU�HO�SXQWR�GRQGH�HO�ORJDULWPR�GH�6ZQ�VHD
LJXDO�D�FHUR������FRPR�VH�DSUHFLD�HQ�OD�)LJXUD�1����E��HV�GHFLU��GRQGH
6ZQ�VHD�LJXDO�D�XQR������\D�TXH�OD�Pi[LPD�.UZ�VH�REWLHQH�HQ�OD�Pi[LPD
VDWXUDFLyQ�GH�DJXD������
$�FRQWLQXDFLyQ�VH�FDOFXOD�HO�([SRQHQWH�GH�&RUH\�SDUD�HO�DJXD��1Z���HO
FXDO�SXHGH�GHWHUPLQDUVH�GH�GRV�IRUPDV�
�� 0HGLDQWH�OD�SHQGLHQWH�GH�OD�UHFWD�ILQDO��)LJXUD�1����E�������
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�� $SOLFDQGR� OD� (FXDFLyQ� ���� D� WRGRV� ORV� GDWRV� H[SHULPHQWDOHV
FRQILDEOHV��Q��\�UHDOL]DQGR�XQ�SURPHGLR�
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3DUD�QXHVWUR� HVWXGLR� VH�XWLOL]y� OD� VHJXQGD� IRUPD�� \D�TXH�DUURMDED�XQ
PHMRU� DMXVWH� HQ� ODV� FXUYDV� GH� SHUPHDELOLGDGHV� UHODWLYDV� SDUD� ORV� GRV
VLVWHPDV�ELIiVLFRV�
8WLOL]DQGR�ORV�YDORUHV�DQWHULRUHV�VH�SXHGH�JHQHUDU�OD�HFXDFLyQ�UHILQDGD
GH�OD�FXUYD�.UZ��OD�FXDO�VH�H[SUHVD�GH�OD�VLJXLHQWH�IRUPD������
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��������$MXVWH�GH�OD�FXUYD�.URZ�
$O�LJXDO�TXH�HQ�HO�DMXVWH�GH�OD�FXUYD�.UZ��VH�JUDILFD�HQ�HVFDOD�ORJ�ORJ�ORV
GDWRV� H[SHULPHQWDOHV� GH� .URZ� YV� 6RQZ� \� VH� UHDOL]D� HO� GHVFDUWH� GH� ORV
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GDWRV� H[SHULPHQWDOHV� ³GHVFRQILDEOHV´� H[SXHVWR� DQWHULRUPHQWH�� � /D
)LJXUD� 1�� ��� SUHVHQWD� HQ� XQ� JUiILFR� ORJ�ORJ� ORV� GDWRV� KLSRWpWLFRV� GH
.URZ�YV�6RQZ�PRVWUDGRV�HQ�OD�)LJXUD�1����D�\�VX�UHVSHFWLYR�SURFHVR�GH
VHOHFFLyQ�\�GHVFDUWH�GH�GDWRV�H[SHULPHQWDOHV�

D� E�

'HVYLDFLyQ� �������

����

��

����

��

����

�
���� ���� ���� ���� �

/RJ��6RQZ�

/R
J��
.U
RZ
�

/RJ�GH�.URZ�YV�/RJ�GH�6RQZ 7HQGHQFLD�/LQHDO

'HVYLDFLyQ� �������

����

��

����

��

����

�
���� ���� ���� ���� �

/RJ��6RQZ�

/R
J��
.U
RZ
�

/RJ�GH�.URZ�YV�/RJ�GH�6RQZ 7HQGHQFLD�/LQHDO

1RZ
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)LJXUD�1������3URFHVR�GH�GHVFDUWH�GH�GDWRV�H[SHULPHQWDOHV�\�FiOFXOR��1RZ�\GHO�SXQWR�ILQDO�GH�OD�FXUYD�.URZ��.URZSI��

3RVWHULRUPHQWH� VH� REWLHQH� HO� ([SRQHQWH� GH� &RUH\� SDUD� HO� SHWUyOHR
�1RZ���TXH�DO�LJXDO�TXH�HQ�HO�FiOFXOR�GH�1Z��VH�SXHGH�GHWHUPLQDU�GH�GRV
IRUPDV�� VLQ� HPEDUJR�� FRPR� VH� VHxDOy� DQWHULRUPHQWH�� VH� GHWHUPLQDUi
PHGLDQWH�HO�SURPHGLR�� 1RZ ��GH�ORV��Q��GDWRV�³FRQILDEOHV´�HYDOXDGRV�HQ
OD�HFXDFLyQ�����
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&RPR� VH� SXHGH�DSUHFLDU� HQ� OD� )LJXUD�1�� ���� � HO� ([SRQHQWH�GH�&RUH\
SDUD�HO�SHWUyOHR�VH�VLPSOLILFD�SRU�HO�KHFKR�GH�TXH�HO�SXQWR�GH�SDUWLGD�GH
OD� FXUYD� HVWi� HVWDEOHFLGR�� HV� GHFLU�� TXH� HO� YDORU� GH� .URZ� DO� LQLFLR� GHO
GHVSOD]DPLHQWR�HV�OD�XQLGDG�FXDQGR�HO�YDORU�GH�6RQZ�HV�LJXDO�D�XQR�����
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SRU� OR� WDQWR��HO� FiOFXOR�GH�1RZ� VH� VLPSOLILFD� FRPR�VH�GHPXHVWUD�HQ� OD
HFXDFLyQ����������
&RQ�ORV�YDORUHV�GH�6RUZ�\� 1RZ �VH�REWLHQH�OD�FXUYD�UHILQDGD�R�VXDYL]DGD
GH�.URZ�����
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������6LVWHPD�SHWUyOHR�JDV�
3DUD� REWHQHU� HO� YDORU� FRUUHVSRQGLHQWH� GH� OD� VDWXUDFLyQ� UHVLGXDO� GH
SHWUyOHR�DO�JDV��6RUJ���VH�SURFHGH�D�JUDILFDU�HQ�HVFDOD�QRUPDO�ORV�GDWRV
H[SHULPHQWDOHV�GH�SHUPHDELOLGDGHV�UHODWLYDV�GHO�JDV��.UJ��\�GHO�SHWUyOHR
DO� JDV� �.URJ��� FRQWUD� OD� VDWXUDFLyQ� GH� JDV�PiV� OD� VDWXUDFLyQ� GH� DJXD
LQLFLDO��6ZL�6J���3RVWHULRUPHQWH�VH�OHH�HQ�HO�JUiILFR�HO�YDORU�GH�6RUJ�SDUD
HVWH�VLVWHPD�ELIiVLFR��6RUJ�VHUtD�HO�SXQWR�HQ�HO�FXDO� OD�FXUYD�GH�.URJ�HV
LJXDO� D� FHUR�� �� &RPR� VH� DSUHFLD�� OD� IRUPD� GH� FRQVHJXLU� OD� VDWXUDFLyQ
UHVLGXDO�GH�SHWUyOHR�SDUD�ORV�VLVWHPDV�DJXD�SHWUyOHR�\�JDV�SHWUyOHR�VH
UHDOL]D� GH� IRUPD� GLIHUHQWH�� \D� TXH� VL� VH� HPSOHDQ� ORV� JUiILFRV
ORJDUtWPLFRV� GXUDQWH� OD� REWHQFLyQ� GH� 6RUJ�� HVWH� YDORU� SXHGH� VHU
VREUHVWLPDGR������ � (VWH� SURFHVR� VH� UHDOL]D�� \D� TXH� SRU� OR� JHQHUDO� ORV
GDWRV�H[SHULPHQWDOHV�GH�SHUPHDELOLGDGHV�UHODWLYDV�JDV�SHWUyOHR�YLHQHQ
HQ�IXQFLyQ�GH�OD�VDWXUDFLyQ�GHO�OtTXLGR��OR�FXDO�LPSOLFD�TXH�OD�6RUJ�QR�VH
SXHGH� REVHUYDU� GLUHFWDPHQWH�� SRU� OR� WDQWR� SDUD� GLIHUHQFLDUOD� HV
QHFHVDULR�JUDILFDU�ORV�GDWRV�FRPR�VH�VHxDOy�DQWHULRUPHQWH�
/D�VDWXUDFLyQ�GH�JDV�FUtWLFD��6JF��HV�HO�Pi[LPR�YDORU�GH�6J�HQ�HO�FXDO�OD
.UJ ����6H�REWLHQH�PHGLDQWH�OD�VXPDWRULD�GH�IDVHV�DO�LQLFLR�GHO�SURFHVR
GH� GUHQDMH�� HV� GHFLU�� VH� WRPD� HO� PD\RU� YDORU� H[SHULPHQWDO� GH
VDWXUDFLyQ��GH�JDV�DO��LQLFLR�GHO��SURFHVR�GH�GUHQDMH�HQ�OD�FXDO�VHD�QXOD
OD�.UJ��HVWH�YDORU�FRUUHVSRQGH�D�OD�6JF�GHO�VLVWHPD�JDV�SHWUyOHR�

��������$MXVWH�GH�OD�FXUYD�.URJ�
(Q�HO� FDVR�GHO� VLVWHPD�SHWUyOHR�JDV�FRQ�XQD�VDWXUDFLyQ� LUUHGXFLEOH�GH
DJXD� �6ZL��� VH� HQFXHQWUD� TXH� OD� VDWXUDFLyQ� QRUPDOL]DGD� GH� SHWUyOHR
�6RQJ��VH�GHWHUPLQD�XWLOL]DQGR�OD�VLJXLHQWH�HFXDFLyQ������
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8WLOL]DQGR�ORV�YDORUHV�GH�6RQJ�\� 1RJ �SRGHPRV�H[SUHVDU�OD�FXUYD�GH�.URZ
VHJ~Q������
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��������$MXVWH�GH�OD�FXUYD�.UJ�
3DUD�REWHQHU�OD�FXUYD�UHILQDGD�GH�.UJ��VH�FDOFXOD�SUHYLDPHQWH�HO�SXQWR
ILQDO�GH�OD�FXUYD��.UJSI��HPSOHDQGR�HO�PLVPR�SURFHGLPLHQWR�XVDGR�HQ�HO
FDVR�GH�.UZSI�� SHUR�JUDILFDQGR�HQ� ORJ�ORJ� ORV� GDWRV� H[SHULPHQWDOHV� GH
.UJ�YV�6JQ��GRQGH�6JQ�UHSUHVHQWD�OD�VDWXUDFLyQ�QRUPDOL]DGD�GH�JDV������
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3RVWHULRUPHQWH�VH�FDOFXOD�HO�([SRQHQWH�GH�&RUH\�SDUD�HO�JDV��1J���GH�OD
PLVPD�IRUPD�VHxDODGD�HQ�HO�VLVWHPD�DJXD�SHWUyOHR�������TXHGDQGR�
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02'(/2�'(�6,08/$&,Ï1�180e5,&$�
8QD� YH]� UHFRSLODGD� OD� LQIRUPDFLyQ� QHFHVDULD�� VH� HYDOXy� OD� DSOLFDELOLGDG� TXH
SRVHHQ� ORV� PRGHORV� GH� HVWLPDFLyQ� GH� SHUPHDELOLGDGHV� UHODWLYDV� WULIiVLFDV
UHVSHFWR�D�ORV�GDWRV�GLVSRQLEOHV��ORV�FXDOHV�GHWDOODPRV�D�FRQWLQXDFLyQ�
������0RGHORV�GH�6WRQH�,�\�6WRQH�,,�

/RV� GDWRV� GH� SHUPHDELOLGDGHV� UHODWLYDV� ELIiVLFDV����� TXH� FRQIRUPDQ� HO
UHVXOWDGR� GH� GRV� GHVSOD]DPLHQWRV� FRQVHFXWLYRV� VH� UHDOL]DURQ� FRQ� HO
REMHWR�GH�TXH�DO�XWLOL]DU� ORV�0RGHORV�GH�6WRQH�,�\�6WRQH�,,�GXUDQWH� OD
VLPXODFLyQ�QXPpULFD�WRPDUDQ�HQ�FXHQWD��WDQWR�FRPR�IXHVH�SRVLEOH��ORV
HIHFWRV�GH�KLVWpUHVLV�HQ�HO�\DFLPLHQWR��\D�TXH�HVWRV�PRGHORV�QR�SXHGHQ
UHSUHVHQWDU� ILHOPHQWH� ORV� HIHFWRV� GH� KLVWpUHVLV� RFDVLRQDGRV� SRU� HO
FDPELR� FtFOLFR� GH� OD� VDWXUDFLRQHV� �DJXD� \� JDV�� GXUDQWH� HO� 3URFHVR
$*$������

������0RGHORV�GH�+LVWpUHVLV��&DUOVRQ��.LOORXJ�\�/DQG��
&RQ�HO�REMHWR�GH� LQFOXLU�HQ� OD�VLPXODFLyQ�QXPpULFD�GHO�SURFHVR�$*$�HO
HIHFWR� GH� KLVWpUHVLV� HQ� ODV� FXUYDV� GH� SHUPHDELOLGDGHV� UHODWLYDV�� VH
XWLOL]DQ�ORV�PRGHORV�GH�&DUOVRQ��.LOORXJ�\�/DQG�HQ�FRQMXQWR�FRQ�ORV�GH
6WRQH�� � �3DUD�DSOLFDU�HVWRV�PRGHORV�GH�KLVWpUHVLV�HV�QHFHVDULR�SRVHHU
GDWRV� GH� SHUPHDELOLGDGHV� UHODWLYDV� ELIiVLFDV� GH� LPELELFLyQ� \� GUHQDMH�
WDQWR� SDUD� HO� VLVWHPD� DJXD�SHWUyOHR�� FRPR� SDUD� HO� VLVWHPD� JDV�
SHWUyOHR���� ���� �����VLQ�HPEDUJR��HVWDV�SUXHEDV�QR�IXHURQ�UHDOL]DGDV��SRU
OR�FXDO�VH�SURFHGLy��PHGLDQWH�ORV�VLJXLHQWHV�PpWRGRV��SURFXUDU�REWHQHU
ORV�GDWRV�UHVWDQWHV�

�� 8WLOL]DU� HO� PRGHOR� GH� &DUOVRQ� ����� SDUD� JHQHUDU� ORV� GDWRV� GH
SHUPHDELOLGDG�UHODWLYD�ELIiVLFDV�UHVWDQWHV�

�� 5HDOL]DU� XQD� FRPSDUDFLyQ� GH� GDWRV� GH� GDWRV� GH� SHUPHDELOLGDGHV
UHODWLYDV�ELIiVLFDV�GH�LPELELFLyQ�\�GUHQDMH�GH�RWURV�\DFLPLHQWRV��FRQ
XQD�IXHUWH�PRMDELOLGDG�DO�DJXD�\�FDUDFWHUtVWLFDV�SHWURItVLFDV�VLPLODUHV
DO� iUHD� HQ� HVWXGLR� �. ���� P'� \� � ������ UHVSHFWR� D� ORV� GDWRV
SUHVHQWDGRV�HQ�HO�UHSRUWH������
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(Q�SULQFLSLR� VH� EXVFy�XWLOL]DU� HO�PRGHOR� GH�&DUOVRQ� ����� SDUD� FUHDU� ORV
GDWRV�GH�SHUPHDELOLGDGHV�UHODWLYDV�ELIiVLFDV�UHVWDQWHV��VLQ�HPEDUJR��HO
PRGHOR�FODUDPHQWH�HVSHFLILFD�TXH�VyOR�SHUPLWH�OD�HODERUDFLyQ�GH�FXUYDV
GH� SHUPHDELOLGDGHV� UHODWLYDV� GH� LPELELFLyQ� D� SDUWLU� GDWRV� GH
SHUPHDELOLGDGHV�UHODWLYDV�GH�GUHQDMH��SRU� OR� WDQWR��HO�PRGHOR�VyOR�HUD
DSOLFDEOH�D�ORV�GDWRV�GH�GUHQDMH�GHO�VLVWHPD�JDV�SHWUyOHR�\�QR�IXQFLRQD
SDUD�OD�JHQHUDFLyQ�GH�OD�FXUYD�GH�SHUPHDELOLGDGHV�UHODWLYDV�GH�GUHQDMH�
D�SDUWLU�GH�ORV�GDWRV�GH�LPELELFLyQ�GHO�VLVWHPD�DJXD�SHWUyOHR�
3RVWHULRUPHQWH��VH� LQWHQWy� UHDOL]DU� FRPSDUDFLRQHV�GH�SHUPHDELOLGDGHV
UHODWLYDV�ELIiVLFDV�FRQ�URFDV�TXH�SUHVHQWDUDQ�FDUDFWHUtVWLFDV�SHWURItVLFDV
VLPLODUHV� D� OD� GH� OD� DUHQD� &��� HQ� FXDQWR� D� PRMDELOLGDG� SUHIHUHQFLDO�
SRURVLGDG�\�SHUPHDELOLGDG�DEVROXWD� VH� UHILHUH�� �(VWR� VH� UHDOL]D� FRQ� OD
ILQDOLGDG�GH�DVXPLU�TXH�VL�ORV�GDWRV�FRPSDUDGRV�SUHVHQWDEDQ�HO�PLVPR
FRPSRUWDPLHQWR�HQ�XQ�GHWHUPLQDGR�SURFHVR�KLVWyULFR�GH�VDWXUDFLRQHV�
HQWRQFHV�VH�SXHGH�VXSRQHU�TXH�ORV�GDWRV�GH�ORV�RWURV�SURFHVRV�WHQGUiQ
HO�PLVPR�FRPSRUWDPLHQWR������ �3DUD� ORJUDU�XQD�PHMRU�FRPSUHQVLyQ��VH
XWLOL]D�FRPR�HMHPSOR�DO�VLVWHPD�JDV�SHWUyOHR��GHO�FXDO�VH�SRVHHQ�GDWRV
GHO� SURFHVR� KLVWyULFR� GH� GUHQDMH�� pVWRV� VH� FRPSDUDQ� FRQ� ORV� GDWRV
VXPLQLVWUDGRV�GHO�PLVPR�SURFHVR�\�VH�REVHUYD�VX�VHPHMDQ]D���(Q�FDVR
GH� SUHVHQWDU� XQ� FRPSRUWDPLHQWR� VLPLODU�� VH� DVXPH� TXH� ORV� GDWRV� GH
LPELELFLyQ�WHQGUiQ�OD�PLVPD�WHQGHQFLD�\�GH�HVWD�IRUPD�VH�REWLHQHQ�ORV
GDWRV� IDOWDQWHV� SDUD� HVWH� VLVWHPD�� � (Q� HO� FDVR� GHO� VLVWHPD� DJXD�
SHWUyOHR��VH�SURFHGH�GH�LJXDO�IRUPD�
'HELGR�D�OD�SRFD�GLVSRQLELOLGDG�GH�GDWRV�SHUPHDELOLGDGHV�UHODWLYDV�TXH
LQFOX\HUDQ� ORV� SURFHVRV� GH� LPELELFLyQ� \� GUHQDMH� SDUD� UHDOL]DU� HVWD
FRPSDUDFLyQ�� ~QLFDPHQWH� VH� ORJUy� HVWDEOHFHU� HVWH� FRWHMR� FRQ� GDWRV
SURYHQLHQWHV� GHO� &DPSR� HO� )XUULDO�� (Q� OD� )LJXUD� 1�� ��� VH� SUHVHQWD
XQR�����GH�ORV����GDWRV�FRPSDUDGRV��/DV�FRPSDUDFLRQHV�VH�UHDOL]DURQ
FRQ� XQ� Q~FOHR� GHO� &DPSR� (O� )XUULDO�� HO� FXDO� SUHVHQWD� XQD� IXHUWH
PRMDELOLGDG� DO� DJXD�� XQD� SHUPHDELOLGDG� DEVROXWD� GH� ���P'� \� XQD
SRURVLGDG� GH� ����� � &RPR� VH� SXHGH� DSUHFLDU�� H[LVWH� XQD� PDUFDGD
GLIHUHQFLD�HQWUH�ODV�FXUYDV��HV�GHFLU�TXH�HVWRV�GDWRV�QR�UHVXOWDURQ�VHU
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UHSUHVHQWDWLYRV�GH�ORV�SURFHVRV�TXH�VH�WLHQHQ�\�VH�GHVHD�DQDOL]DU��SRU
OR�FXDO�QR�VH�ORJUy�JHQHUDU�ORV�GDWRV�GH�ORV�VLVWHPDV�
3RU� ODV� UD]RQHV�PHQFLRQDGDV� DQWHULRUPHQWH�� QR� VH� ORJUy� REWHQHU� ORV
GDWRV�TXH�IDOWDEDQ�SDUD�SRGHU�DSOLFDU�ORV�0RGHORV�GH�+LVWpUHVLV��SRU�OR
WDQWR��VyOR�VH�DSOLFD�HQ�HVWH�HVWXGLR�ORV�0RGHORV�GH�6WRQH�,�\�6WRQH�,,
VLQ� WRPDU� HQ� FXHQWD� HO� HIHFWR� GH� KLVWpUHVLV� HQ� ODV� FXUYDV� GH
SHUPHDELOLGDGHV� UHODWLYDV� GH� OD� � VLPXODFLyQ� GHO� SURFHVR� $*$� � GHO
\DFLPLHQWR�&��9/(�����

6LVWHPD�JDV�SHWUyOHR
GH�GUHQDMH
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.URJ�RULJLQDO .UJ�RULJLQDO .URJ�)XUULDO .UJ�)XUULDO

6LVWHPD�DJXD�SHWUyOHR
GH�LPELELFLyQ

)LJXUD�1�������&RPSDUDFLyQ�GH�&XUYDV�GH�3HUPHDELOLGDGHV�UHODWLYDV�SDUD�XQQ~FOHR�GHO�&DPSR�(O�)XUULDO�FRQ�.D ���P'��� �����\�PRMDGR�DO�DJXD�

����6(16,%,/,'$'(6�5($/,=$'$6�(1�(/�02'(/2�'(�6,08/$&,Ï1�'(/
352&(62�'(�,1<(&&,Ï1�$*$�

3DUD� HYDOXDU� HO� LPSDFWR� GH� ORV� PRGHORV� GH� HVWLPDFLyQ� GH� SHUPHDELOLGDGHV
UHODWLYDV� WULIiVLFDV� \� GDWRV� GH� SHUPHDELOLGDGHV� UHODWLYDV� WULIiVLFDV
H[SHULPHQWDOHV� VREUH� ODV�SUHGLFFLRQHV�GH� ORV� IOXLGRV�GH�SURGXFFLyQ� �SHWUyOHR�
DJXD�\�JDV��HQ�HO�0RGHOR�GH�6LPXODFLyQ�GHO�SURFHVR�$*$�FRQ�1��LQPLVFLEOH�GHO
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\DFLPLHQWR� &��9/(������ VH� UHDOL]DURQ� ODV� VHQVLELOLGDGHV� SUHVHQWDGDV� HQ� OD
7DEOD�1����
/RV�FRPDQGRV��NH\ZRUGV��VHxDODGRV�HQ�OD�7DEOD�1����VH�XWLOL]DQ�SDUD�DFWLYDU
ORV�PRGHORV�GH�HVWLPDFLyQ�GH�6WRQH� ,� �6721(���\�6WRQH� ,,� �6721(���HQ� � OD
VLPXODFLyQ� QXPpULFD�� DVt� FRPR� SDUD� LQWURGXFLU� ORV� GDWRV� GH� VDWXUDFLRQHV� \
SHUPHDELOLGDGHV� UHODWLYDV� ELIiVLFDV� �6:)1�� 6*)1�� 62)��� \� WULIiVLFDV� �6:)1�
6*)1��62)��'���ORV�FXDOHV�VH�HVSHFLILFDQ�HQ�HO�$SpQGLFH�$������

7DEOD�1�����6HQVLELOLGDGHV�UHDOL]DGDV�HQ�HO�PRGHOR�GH�VLPXODFLyQ�GHOSURFHVR�$*$�FRQ�1��LQPLVFLEOH�
6HQVLELOLGDG 1RPEUH�GHO

$UFKLYR
.H\ZRUGV
XWLOL]DGRV 0RGHOR 2EVHUYDFLRQHV

� %&���3���
6:)1�
6*)1�
62)��'

�����

6H�XWLOL]DURQ�ORV�GDWRV
H[SHULPHQWDOHV� �GH� OD
SHUPHDELOLGDG�UHODWLYD
WULIiVLFD�� FRQ
LQ\HFFLyQ�$*$�

� %&���3���
6721(��
6:)1�

6*)1��62)�
6WRQH�,

6H�XWLOL]DURQ�ORV�GDWRV
H[SHULPHQWDOHV� � GH
SHUPHDELOLGDGHV
UHODWLYDV� ELIiVLFDV�
FRQ�LQ\HFFLyQ�$*$�

� %&���3�6���
6721(��
6:)1�

6*)1��62)�
6WRQH�,,

6H�XWLOL]DURQ�ORV�GDWRV
H[SHULPHQWDOHV� � GH
SHUPHDELOLGDGHV
UHODWLYDV� ELIiVLFDV�
FRQ�LQ\HFFLyQ�$*$�

� %&���3����
�&DVR�%DVH�

6:)1�
6*)1��62)� �����

6H�XWLOL]DURQ�ORV�GDWRV
H[SHULPHQWDOHV� � GH
SHUPHDELOLGDGHV
UHODWLYDV� ELIiVLFD�� FRQ
LQ\HFFLyQ� GH� DJXD
FRQWLQXD������%<�'��

� %&���3����
6:)1�

6*)1��62)� �����

6H�XWLOL]DURQ�ORV�GDWRV
H[SHULPHQWDOHV� � GH
SHUPHDELOLGDGHV
UHODWLYDV� ELIiVLFD�� FRQ
LQ\HFFLyQ� GH� DJXD
FRQWLQXD������%<�'��

� %&���3����
6:)1�

6*)1��62)� �����

6H�XWLOL]DURQ�ORV�GDWRV
H[SHULPHQWDOHV� � GH
SHUPHDELOLGDGHV
UHODWLYDV� ELIiVLFD�� FRQ
LQ\HFFLyQ� GH� JDV
FRQWLQXD������%<�'��
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����*(1(5$&,Ï1�'(�',$*5$0$6�7(51$5,26�

3DUD� YLVXDOL]DU� OD� SHUPHDELOLGDG� UHODWLYD� GHO� SHWUyOHR� WULIiVLFD� VH� JHQHUDURQ
GLDJUDPDV� WHUQDULRV�� TXH� SHUPLWLHUDQ� DSUHFLDU� OD� UHVSXHVWD� GH� ORV� GDWRV� GH
SHUPHDELOLGDGHV� UHODWLYDV� WULIiVLFD� H[SHULPHQWDO� \� OD� GH� ORV� PRGHORV� GH
HVWLPDFLyQ�GH�SHUPHDELOLGDGHV�UHODWLYDV�WULIiVLFDV�
/RV� GLDJUDPDV� WHUQDULRV� VH� GHVDUUROODURQ� XWLOL]DQGR� HO� SURJUDPD� .U'UDZ�� HO
FXDO� SHUPLWH� LQWHJUDU� \� YLVXDOL]DU� SHUPHDELOLGDGHV� UHODWLYDV� WULIiVLFDV� \
ELIiVLFDV�PHGLDQWH�ODV�VLJXLHQWHV�RSFLRQHV�
•� *HQHUD� HQ�GLDJUDPDV� WHUQDULRV� ORV�GDWRV�GH�SHUPHDELOLGDGHV� UHODWLYDV� GHO

SHWUyOHR� WULIiVLFD�D�SDUWLU� GH�GDWRV�ELIiVLFRV�� XWLOL]DQGR�GLIHUHQWHV�0RGHORV
GH�HVWLPDFLyQ��6WRQH�,��6WRQH�,,��6QHOO��&RUH\��HWF���(Q� OD�VLJXLHQWH�ILJXUD
VH�PXHVWUD�XQ�HMHPSOR�GH�XQ�GLDJUDPD�WHUQDULR�GH�OD�SHUPHDELOLGDG�UHODWLYD
WULIiVLFD� GHO� SHWUyOHR� JHQHUDGR� SRU� HO� SURJUDPD� .U'UDZ�� XWLOL]DQGR� HO
0RGHOR�GH�HVWLPDFLyQ�GH�6WRQH�,�

)LJXUD�1������'LDJUDPD�WHUQDULR�GH�OD�SHUPHDELOLGDG�UHODWLYD�WULIiVLFD�GHOSHWUyOHR�JHQHUDGR�SRU�.U'UDZ�XWLOL]DQGR�HO�PRGHOR�GH�HVWLPDFLyQ�GH6WRQH�,�
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•� *HQHUD� GLDJUDPDV� WHUQDULRV� GH� OD� SHUPHDELOLGDG� UHODWLYD� WULIiVLFD� GHO
SHWUyOHR��XWLOL]DQGR�GDWRV�H[SHULPHQWDOHV�LQWURGXFLGRV�SRU�HO�XVXDULR�

•� &UHD�WDEODV�ELGLPHQVLRQDOHV�GH�SHUPHDELOLGDGHV�UHODWLYDV�WULIiVLFDV�SDUD�VHU
LQWURGXFLGDV� DO� VLPXODGRU� QXPpULFR�� (Q� OD� )LJXUD� 1�� ��� VH� DSUHFLD� XQ
HMHPSOR�GH�ODV�WDEODV�ELGLPHQVLRQDOHV�GH�OD�SHUPHDELOLGDG�UHODWLYD�WULIiVLFD
GHO� SHWUyOHR� JHQHUDGD� SRU� .U'UDZ�� HQ� OD� FXDO� OD� 6Z� VH� HQFXHQWUD� HQ� OD
SULPHUD�ILOD�\�OD�6J�HQ�OD�SULPHUD�FROXPQD��/RV�YDORUHV�GH�OD�SHUPHDELOLGDG
UHODWLYD� WULIiVLFD� GHO� SHWUyOHR� VH� FRORFDQ� D� SDUWLU� GH� OD� VHJXQGD� OtQHD� \� OD
VHJXQGD� FROXPQD� \� pVWD� VH� FDOFXOD� D� OD� VDWXUDFLyQ� GH� SHWUyOHR
FRUUHVSRQGLHQWH� D� 6R ��6Z�6J�� GRQGH� 6Z� \� 6J� FRUUHVSRQGHQ� D� ORV� YDORUHV
XELFDGRV� HQ� OD� SULPHUD� ILOD� \� OD� SULPHUD� FROXPQD�� UHVSHFWLYDPHQWH� �9HU
)LJXUD�1������

�������������������������������������������������������������������������������
�����������������������������������������������������������������������������
������������������������������������������������������������������������
�������������������������������������������������������������������
��������������������������������������������������������������
���������������������������������������������������������
����������������������������������������������������
�����������������������������������������������
������������������������������������������
�������������������������������������
���������������

6Z

6J

.UR#�6R ��6Z�6J ��������������� �������
)LJXUD�1������(MHPSOR�GH�WDEOD�ELGLPHQVLRQDO�JHQHUDGDV�SRU�.U'UDZ�

•� *HQHUD� FXUYDV� GH� SHUPHDELOLGDGHV� UHODWLYDV� ELIiVLFDV� D� SDUWLU� GH� GDWRV
LQWURGXFLGRV�SRU�HO�XVXDULR��(MHPSOR��)LJXUD�1������

•� 'HVDUUROOD� FXUYDV� GH� SHUPHDELOLGDG� UHODWLYD� ELIiVLFDV� VXPLQLVWUDQGR
~QLFDPHQWH� DOJXQRV� SDUiPHWURV� FRPR� SXQWRV� ILQDOHV� GH� ODV� FXUYDV� �HQG
SRLQWV���VDWXUDFLRQHV�LUUHGXFLEOHV��HWF�
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)LJXUD�1������(MHPSOR�GH�FXUYDV�GH�SHUPHDELOLGDGHV�UHODWLYDV�ELIiVLFDVJHQHUDGDV�SRU�.U'UDZ�

/RV� GDWRV� LQWURGXFLGRV� HQ� HO� 3URJUDPD� .U'UDZ� IXHURQ� ODV� SHUPHDELOLGDGHV
UHODWLYDV� ELIiVLFDV� DMXVWDGRV� SRU� HO� PpWRGR� GH� &RUH\� \� ORV� GDWRV� GH
SHUPHDELOLGDGHV�UHODWLYDV�WULIiVLFD�H[SHULPHQWDO�
3DUD�HVWH�HVWXGLR�~QLFDPHQWH�VH�XVDURQ�ODV�RSFLRQHV�TXH�SHUPLWHQ�GHVDUUROODU
ORV� GLDJUDPDV� WHUQDULRV� GH� ORV� PRGHORV� HPStULFRV� \� GH� ORV� GDWRV
H[SHULPHQWDOHV�� \� ODV� WDEODV� ELGLPHQVLRQDOHV� GH� SHUPHDELOLGDGHV� UHODWLYDV
WULIiVLFDV��ODV�FXDOHV�IXHURQ��LQWURGXFLGDV�DO�VLPXODGRU�HQ�HVWH�IRUPDWR�



��

&$3Ë78/2�,9

'LVFXVLyQ�GH�5HVXOWDGRV



���������������������������������������������������������������������������������������������������������'LVFXVLyQ�GH�5HVXOWDGRV

��

&RQ� HO� REMHWR� GH� REWHQHU� XQD� PHMRU� FRPSUHQVLyQ� HQ� OD� SUHVHQWDFLyQ� GH
UHVXOWDGRV��VX�GLVWULEXFLyQ�\�DQiOLVLV�IXH�GLYLGLGR�HQ�WUHV�����VHFFLRQHV��&XUYDV
GH� SHUPHDELOLGDGHV� UHODWLYDV� ELIiVLFDV� DMXVWDGDV� SRU� HO� 0pWRGR� GH� &RUH\�
$QiOLVLV� GH� GLDJUDPDV� WHUQDULRV� \� ILQDOPHQWH� HO� ,PSDFWR� GH� OD� SHUPHDELOLGDG
WULIiVLFD� HQ� OD� VLPXODFLyQ� QXPpULFD� GHO� SURFHVR� GH� ,Q\HFFLyQ� $*$� FRQ� 1�
LQPLVFLEOH�HQ�HO�\DFLPLHQWR�&��9/(�����

����&859$6�'(�3(50($%,/,'$'(6�5(/$7,9$6�%,)È6,&$6�$-867$'$6
325�(/�0e72'2�'(�&25(<�

3DUD� REWHQHU� ORV� GDWRV� H[SHULPHQWDOHV� GH� SHUPHDELOLGDGHV� UHODWLYDV
ELIiVLFDV�� VH� UHDOL]y� HO� VLJXLHQWH� SURFHGLPLHQWR� HQ� HO� ODERUDWRULR�����
LQLFLDOPHQWH� VH� VDWXUy� OD� PXHVWUD� FRQ� SHWUyOHR� KDVWD� REWHQHU� � 6R�  � ��6ZL�
UHSRUWDQGR�XQ�YDORU�GH�6ZL� ���������3RVWHULRUPHQWH��VH�SURFHGLy�D�UHDOL]DU�XQ
SURFHVR� GH� GUHQDMH� SRU� JDV� SDUD� PHGLU� ORV� YDORUHV� H[SHULPHQWDOHV� GH� OD
SHUPHDELOLGDG�UHODWLYD�SDUD�HO�VLVWHPD�JDV�SHWUyOHR�FRQ�6ZL���/XHJR�VH�GHVSOD]y
WRWDOPHQWH�HO�JDV�FRQ�SHWUyOHR�\�GHVSXpV�VH� LQLFLy�HO�SURFHVR�GH� LPELELFLyQ�D
SDUWLU� GH� OD� LQ\HFFLyQ� GH� DJXD�� \� GH� HVWD� IRUPD� REWHQHU� ORV� GDWRV
H[SHULPHQWDOHV�GH�OD�SHUPHDELOLGDG�UHODWLYD�SDUD�HO�VLVWHPD�DJXD�SHWUyOHR������
$� FRQWLQXDFLyQ� VH� SUHVHQWDQ� ORV� UHVXOWDGRV� GHO� DMXVWH� GH� ODV� FXUYDV� GH
SHUPHDELOLGDGHV� UHODWLYDV� ELIiVLFDV� VHJ~Q� HO� PpWRGR� GH� &RUH\�� VLJXLHQGR� HO
SURFHGLPLHQWR�GHWDOODGR�HQ�HO�&DStWXOR�,,,�

�����6LVWHPD�$JXD�3HWUyOHR�
(Q� OD� 7DEOD� 1�� �� VH� PXHVWUDQ� ORV� GDWRV� H[SHULPHQWDOHV� GH� OD
SHUPHDELOLGDG�UHODWLYD�SDUD�HO�VLVWHPD�DJXD�SHWUyOHR�����
&RPR�VH�DSUHFLD�HQ�ORV�GDWRV�H[SHULPHQWDOHV�SUHVHQWHV�HQ�OD�7DEOD��1�
��� HO� YDORU�Pi[LPR�GH� OD�.URZ� HV� LJXDO� D� OD� XQLGDG�� �8Q� YDORU� GH�.URZ
LJXDO� D� XQR� ���� LQGLFD� TXH� OD� SHUPHDELOLGDG� HIHFWLYD� GH� HVWD� IDVH� HV
LJXDO�D�OD�SHUPHDELOLGDG�DEVROXWD�GH�OD�URFD��HV�GHFLU��TXH�~QLFDPHQWH
VH� HQFXHQWUD� SUHVHQWH� HQ� HO� VLVWHPD� HO� SHWUyOHR� \� HQ� HVWH� FDVR� HO
Q~FOHR� IXH� UHVWDXUDGR� DQWHV� GH� UHDOL]DU� ODV� SUXHEDV� FRQ� HO� REMHWR� GH
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TXH�SUHVHQWDUD�XQD�6ZL ��������(VWD�SHTXHxD�FDQWLGDG�GH�DJXD�GHEHUtD
REVWDFXOL]DU�HO�IOXMR�GHO�SHWUyOHR�D�WUDYpV�GH�OD�UHG�SRURVD��UHGXFLHQGR
GH�HVWD�IRUPD�VX�SHUPHDELOLGDG�UHODWLYD��VLQ�HPEDUJR��HO�SXQWR�ILQDO�HQ
ORV�GDWRV�H[SHULPHQWDOHV�GH�.URZ�FRQWUDGLFH�HVWH�FRPSRUWDPLHQWR���(VWD
GLVFUHSDQFLD�VH�SXHGH�DOHJDU�D�OD�H[DFWLWXG�GHO�HTXLSR�GH�PHGLFLyQ�GH
ORV� GDWRV� H[SHULPHQWDOHV�� \D� TXH� HQ� UHDOLGDG� HO� YDORU� GHEHUtD� VHU
FHUFDQR�D�XQR������PDV�QR�LJXDO�

7DEOD�1�����'DWRV�GH�SHUPHDELOLGDGHV�UHODWLYDV�ELIiVLFDV�DJXD�SHWUyOHRH[SHULPHQWDOHV�����
'DWRV
1� 6Z 6R .UZ .URZ
� ����� ����� ����� �����
� ����� ����� ����� �����
� ����� ����� ����� �����
� ����� ����� ����� �����
� ����� ����� ����� �����
� ����� ����� ����� �����
� ����� ����� ����� �����
� ����� ����� ����� �����
� ����� ����� ����� �����
�� ����� ����� ����� �����
�� ����� ����� ����� �����

��������(VWLPDFLyQ�GH�OD�VDWXUDFLyQ�UHVLGXDO�GH�SHWUyOHR�DO�DJXD��6RUZ��
8WLOL]DQGR� HO� SURFHGLPLHQWR� GHWDOODGR� HQ� OD� VHFFLyQ� ������ GHO� &DStWXOR
,,,�VH�OH�DSOLFy�HO�ORJDULWPR��WDQWR�D�ORV�YDORUHV�GH�.URZ�H[SHULPHQWDOHV
SUHVHQWDGRV� HQ� OD� 7DEOD� 1�� ��� FRPR� D� ODV� VDWXUDFLRQHV� GH� SHWUyOHR
QRUPDOL]DGDV� FDOFXODGDV� D� SDUWLU� GH� OD� HFXDFLyQ� ����� HQ� OD� FXDO� VH
HYDOXDURQ� GLIHUHQWHV� YDORUHV� GH� 6RUZ�� REWHQLpQGRVH� ODV� WHQGHQFLDV
OLQHDOHV�PRVWUDGDV�HQ�OD�)LJXUD�1�����
&RPR� VH� SXHGH� DSUHFLDU� HO� YDORU� GH� 6RUZ ����� HV� HO� TXH� DUURMD� XQD
WHQGHQFLD� PiV� FHUFDQD� D� OD� OLQHDOLGDG� UHVSHFWR� D� ORV� GDWRV
H[SHULPHQWDOHV��HV��GHFLU��XQD�GHVYLDFLyQ�PiV�FHUFDQD�D�OD�XQLGDG���3RU
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HVWD�UD]yQ��VH�XWLOL]DUi��FRPR�VDWXUDFLyQ�UHVLGXDO�GHO�SHWUyOHR�DO�DJXD�HO
YDORU�GH������SDUD�OD�QRUPDOL]DFLyQ�GH�ODV�VDWXUDFLRQHV�D�UHDOL]DUVH�HQ
ODV�VHFFLRQHV�VLJXLHQWHV�

'HVYLDFLyQ� ������
'HVYLDFLyQ ������
'HVYLDFLyQ� �������
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/RJ��6RQZ�

/R
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VH�HYDOXDURQ�WRGRV�ORV�SXQWRV�H[SHULPHQWDOHV�SUHVHQWDGRV�HQ�OD�7DEOD
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�)LJXUD�1������SDUD�HIHFWXDU�OD�VHOHFFLyQ�GH�ORV�SXQWRV�H[SHULPHQWDOHV
³FRQILDEOHV´��GH�DFXHUGR�D�OD�PHWRGRORJtD�GH�&RUH\�
$O� REVHUYDU� HO� JUiILFR� HQFRQWUDPRV� TXH� QR� IXH� QHFHVDULR� HOLPLQDU
QLQJXQR�GH� ORV�GDWRV�H[SHULPHQWDOHV�� �(VWR�VH�UHDOL]y�GHELGR�D�TXH�DO
HOLPLQDU� ORV� GDWRV� H[SHULPHQWDOHV� TXH� VH� DOHMDEDQ� GH� OD� WHQGHQFLD
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ELIiVLFD� GHO� SHWUyOHR� �.URZ��� XELFDGRV� HQ� OD� 7DEOD� 1�� �� FRQWUD� OD
VDWXUDFLyQ� QRUPDOL]DGD� GH� SHWUyOHR� FDOFXODGD� D� SDUWLU� GH� OD� HFXDFLyQ
����� SDUD� SURFHGHU� D� LGHQWLILFDU� SRWHQFLDOHV� GHVYLDFLRQHV� GH� SXQWRV
H[SHULPHQWDOHV�GH�OD�WHQGHQFLD�OLQHDO�
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/D� )LJXUD� 1�� ��� GHPXHVWUD� TXH� ORV� GDWRV� H[SHULPHQWDOHV� VH� DMXVWDQ
PX\� ELHQ� GHQWUR� GH� OD� WHQGHQFLD� OLQHDO�� SRU� OR� WDQWR�� QR� VH� GHVFDUWy
QLQJXQR�GH�ORV�GDWRV�H[SHULPHQWDOHV�
(PSOHDQGR�OD�HFXDFLyQ�1�������VH�FDOFXOy�HO�([SRQHQWH�GH�&RUH\�SDUD
HO�SHWUyOHR�HQ�HO�VLVWHPD�DJXD�SHWUyOHR��1RZ��

1RZ� �������
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VLVWHPD� DJXD�SHWUyOHR� DMXVWDGDV� SRU� HO� 0pWRGR� GH� &RUH\� FRQ� VXV
UHVSHFWLYRV� GDWRV� H[SHULPHQWDOHV�� (Q� HVWD� ILJXUD� DSUHFLDPRV� TXH� HO
DMXVWH� DSUR[LPD� VDWLVIDFWRULDPHQWH� ORV� YDORUHV� H[SHULPHQWDOHV� HQ
HVSHFLDO�HQ�HO�FDVR�GH�OD�FXUYD�.URZ�
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SHUPHDELOLGDG�UHODWLYD�SDUD�HO�VLVWHPD�JDV�SHWUyOHR�FRQ�XQD�VDWXUDFLyQ
GH�DJXD������

7DEOD�1�����'DWRV�GH�SHUPHDELOLGDGHV�UHODWLYDV�ELIiVLFDV�JDV�SHWUyOHRH[SHULPHQWDOHV������
'DWRV
1� 6J 6R .UJ .URJ
� � ����� � �
� ����� ����� ����� �����
� ����� ����� ����� �����
� ��� ����� ����� �����
� ����� ����� ����� �����
� ����� ����� ���� �����
� ����� ����� ����� �����
� ����� ���� ����� �

/RV� GDWRV� H[SHULPHQWDOHV� SUHVHQWHV� HQ� OD� 7DEOD� 1�� �� FRQWUDGLFHQ� HO
FRPSRUWDPLHQWR�XVXDO�GH�JDV�\�GHO�SHWUyOHR�HQ�XQ�IOXMR�ELIiVLFR��\D�TXH
SRU�OR�JHQHUDO��HO�JDV�SUHVHQWD�XQD�PD\RU�PRYLOLGDG�TXH�HO�SHWUyOHR��HQ
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WDO� VHQWLGR�� GHEHUtD� HVSHUDUVH� REWHQHU� YDORUHV� .UJ� PiV� DOWDV� TXH� ODV
REVHUYDGDV�HQ� ORV�GDWRV�H[SHULPHQWDOHV��$GHPiV��DO� LJXDO�TXH�HQ� ORV
GDWRV� H[SHULPHQWDOHV� FRUUHVSRQGLHQWHV� DO� VLVWHPD� DJXD�SHWUyOHR�� HO
YDORU� Pi[LPR� GH� OD� .URJ� HV� LJXDO� D� OD� XQLGDG�� OR� FXDO� FRQWUDGLFH� OD
FRQFHSFLyQ�GH�TXH�VL�H[LVWHQ�RWURV� IOXLGRV�HQ�HO�VLVWHPD��DO� WHQHU�TXH
FRPSDUWLU� HO� HVSDFLR� SRURVR�� RFXUUH� XQD� LQWHUIHUHQFLD� HQWUH� ODV� IDVHV
RULJLQDQGR� YDORUHV�GH�SHUPHDELOLGDGHV� UHODWLYDV�PHQRUHV� D� OD� XQLGDG�
3RU� OR� WDQWR�� DO� LJXDO� TXH� HQ� HO� FDVR� GHO� VLVWHPD� DJXD�SHWUyOHR�� HVWH
FRPSRUWDPLHQWR� VH� OH� DWULEX\H� D� OD� H[DFWLWXG� GH�PHGLFLyQ� GHO� HTXLSR
H[SHULPHQWDO�
3DUD�GHILQLU�OD�VDWXUDFLyQ�GH�SHWUyOHR�UHVLGXDO�DO�JDV��6RUJ��VH�JUDILFDURQ
ORV� YDORUHV� GH� .UJ� \� .URJ� FRQWUD� 6ZL�6J� \� VH� HQFRQWUy� TXH� OD� 6RUJ
FRUUHVSRQGLHQWH� SDUD� HVWH� VLVWHPD� ELIiVLFR� HV� GH� ������ �YHU� )LJXUD
1�� ����� � (Q� FXDQWR� D� OD� VDWXUDFLyQ� GH� JDV� FUtWLFD� �6JF��� HQFRQWUDPRV
TXH� ~QLFDPHQWH� H[LVWH� XQD� YDORU� GH� VDWXUDFLyQ� GH� JDV� FRQ� .UJ� QXOD
�GDWR�1����HQ�OD�7DEOD�1������SRU�OR�TXH�VH�XWLOL]D�FHUR�����FRPR�YDORU
GH� OD� 6JF� SDUD� HVWH� VLVWHPD�� 6LQ� HPEDUJR�� DO� REVHUYDU� ORV� GDWRV
H[SHULPHQWDOHV�VLJXLHQWHV��SXHGH�DSUHFLDUVH�TXH�HO�DXPHQWR�GH� OD�.UJ
HV�PX\� OHQWR� D� SHVDU� GHO� FRQWLQXR� DXPHQWR� GH� OD� VDWXUDFLyQ� GH� HVWD
IDVH�� HV� GHFLU� TXH� OD� 6JF� SXHGH� HQFRQWUDUVH� HQWUH� ORV� YDORUHV� GH� �� \
������� \D� TXH� DSDUHQWHPHQWH� HO� JDV� D~Q� QR� KD� IRUPDGR� XQD� IDVH
FRQWLQXD�SDUD�HVWH�PRPHQWR��SHUR�GH� LJXDO� IRUPD�VH�XWLOL]DUi�HO�YDORU
GH�6JF�QXOR�
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JUDILFDQGR� HVWD� YDULDEOH� HQ� HVFDOD� ORJ�ORJ� FRQWUD� ORV� YDORUHV
H[SHULPHQWDOHV�GH�.URJ�SUHVHQWHV�HQ�OD�7DEOD�1�����VH�UHDOL]D�HO�SURFHVR
GH� VHOHFFLyQ� GH� ORV� GDWRV� H[SHULPHQWDOHV� VHJ~Q� HO�PpWRGR� GH� &RUH\�
(Q� HVWRV� GDWRV� QR� IXH� QHFHVDULR� GHVFDUWDU� GDWRV� H[SHULPHQWDOHV�� \D
TXH�ORV�PLVPRV�VH�DMXVWDEDQ�SHUIHFWDPHQWH�D�OD�WHQGHQFLD�OLQHDO���YHU
)LJXUD�1������
(O�H[SRQHQWH�GH�&RUH\�SDUD�HO�SHWUyOHR�HQ�HO�VLVWHPD�JDV�SHWUyOHR��VH
GHGXFH�PHGLDQWH�OD�HFXDFLyQ�������UHVXOWDQGR�
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5HFXUULHQGR� D� OD� HFXDFLyQ� ����� \� HYDOXDQGR� ORV� YDORUHV
FRUUHVSRQGLHQWHV�GH�6ZL ������\�6RUJ ������OD�HFXDFLyQ�GH�DMXVWH�GH�OD
FXUYD�.URJ�HV�

���������������������
������

�����
����

� 





 −

=







−−

−
=

6R
6RUJ6ZL

6RUJ6R.URJ
1RJ

�(F������

'HVYLDFLyQ� �� �����

�� ��
�� ��
�� ��
��

�� ��
�� ��
�� ��
�� ��

�
�� �� �� �� �� �� �� �� �� �� �

/RJ��6RQJ�

/R
J��
.U
RJ
�

/RJ �.UR J �YV �/R J �6RQJ 7H QGH QFLD �/ LQH D O

)LJXUD�1������'HWHUPLQDFLyQ�GHO�SXQWR�ILQDO�GH�OD�FXUYD�.URJ�VHJ~Q�HO�0pWRGRGH�&RUH\�



���������������������������������������������������������������������������������������������������������'LVFXVLyQ�GH�5HVXOWDGRV

��

�������$MXVWH�GH�OD�FXUYD�.UJ�
3DUD�HO�DMXVWH�GH�OD�FXUYD�.UJ��OD�QRUPDOL]DFLyQ�GH�OD�VDWXUDFLyQ�GH�JDV
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(Q�HVWD�VHFFLyQ�VH�GLVFXWLUiQ�\�FRPSDUDUiQ��SRU�SULPHUD�YH]�HQ�XQ�\DFLPLHQWR
HQ� 9HQH]XHOD�� FXUYDV� GH� SHUPHDELOLGDGHV� WULIiVLFDV� H[SHULPHQWDOHV� FRQ� ODV
REWHQLGDV�SRU�ORV�PRGHORV�GH�HVWLPDFLyQ�6WRQH�,�\�6WRQH�,,�QRUPDOL]DGRV�SRU
$]L]�	�6HWWDUL�� � (V� LPSRUWDQWH�GHVWDFDU�� TXH� HVWH� WLSR� GH� HVWXGLR� QR�KD� VLGR
DPSOLDPHQWH� GHVDUUROODGR� HQ� OD� FRPXQLGDG� LQWHUQDFLRQDO� GHELGR� D� ORV� DOWRV
FRVWRV� HFRQyPLFRV� \� WLHPSR� TXH� LQYROXFUD� OD� REWHQFLyQ� GH� GDWRV� WULIiVLFRV
H[SHULPHQWDOHV��SRU�OR�FXDO�FRQVLGHUDPRV�TXH�HV�XQ�JUDQ�DSRUWH�SDUD�HVWXGLRV
GH� SURFHVRV� GH� UHFXSHUDFLyQ� PHMRUDGD� GRQGH� RFXUUHQ� IHQyPHQRV� GH� IOXMR
WULIiVLFR�
(O� SURFHVR� GH� LQ\HFFLyQ� $*$� FRQ� 1�� LQPLVFLEOH�� QHFHVLWD� SDUD� VX� VLPXODFLyQ
QXPpULFD�� GDWRV� GH� SHUPHDELOLGDGHV� UHODWLYDV� WULIiVLFDV�� ODV� FXDOHV
JHQHUDOPHQWH� VRQ� HVWLPDGDV� D� SDUWLU� GH� GDWRV� ELIiVLFRV� XWLOL]DQGR� GLIHUHQWHV
PRGHORV� GH� HVWLPDFLyQ� WDOHV� FRPR� 6WRQH� ,� \� 6WRQH� ,,�� ORV� FXDOHV� DO� VHU
DSOLFDGRV�HQ�FRQMXQWR�FRQ� ORV�PRGHORV�GH�.LOORXJK��&DUOVRQ�\�/DQG��SHUPLWHQ
LQFOXLU�HO�HIHFWR�GH�KLVWpUHVLV�HQ�HO�SURFHVR�$*$�
(VWXGLRV� DQWHULRUHV���� ���� ���� ������� KDQ� GHWHUPLQDGR� TXH� OD� VHOHFFLyQ� GH� HVWRV
PRGHORV�HPStULFRV�GXUDQWH�OD�VLPXODFLyQ�QXPpULFD�GH�XQ�SURFHVR�$*$��DIHFWDQ
FRQVLGHUDEOHPHQWH�OD�SUHGLFFLyQ�GH�SURGXFFLyQ�GH�IOXLGRV�GHO�PLVPR��'H�DTXt�OD
QHFHVLGDG�GH�DQDOL]DU�HO�LPSDFWR�TXH�HVWRV�PRGHORV�RULJLQDQ�VREUH�HO�IDFWRU�GH
UHFREUR�\�ORV�IOXLGRV�GH�SURGXFFLyQ�GHO�\DFLPLHQWR��6LQ�HPEDUJR��HV�QHFHVDULR
DQDOL]DU� OD� UHVSXHVWD� GH� ORV� PRGHORV� GH� HVWLPDFLyQ� SUHYLR� DO� HVWXGLR� GH
VLPXODFLyQ�FRQ�HO�REMHWR�GH�WHQHU�XQD�LGHD�GH�ORV�UHVXOWDGRV�GH�ORV�PLVPRV��DVt
FRPR�DQDOL]DU�FXDO�UHSUHVHQWD�HO�PHMRU�DMXVWH�D�ORV�GDWRV�GH�SHUPHDELOLGDGHV
UHODWLYDV�WULIiVLFD�H[SHULPHQWDOHV��HQ�FDVR�GH�GLVSRQHUORV�
(V� LPSRUWDQWH� GHVWDFDU�� TXH� HQ� HVWH� HVWXGLR� VH� DQDOL]DUiQ� ~QLFDPHQWH� ORV
PRGHORV�GH�HVWLPDFLyQ�6WRQH�,�\�6WRQH�,,�QRUPDOL]DGRV�SRU�$]L]�	�6HWWDUL�VLQ
WRPDU� HQ� FXHQWD� HO� HIHFWR� GH� KLVWpUHVLV�� \D� TXH� QR� VH� ORJUDURQ� JHQHUDU� ORV
GDWRV� ELIiVLFRV� FRUUHVSRQGLHQWHV� D� ORV� SURFHVRV� GH� GUHQDMH� H� LPELELFLyQ
QHFHVDULRV�SDUD�DSOLFDU�HQ�FRQMXQWR�FRQ�ORV�PRGHORV�GH�6WRQH��ORV�PRGHORV�GH
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KLVWpUHVLV� GH� &DUOVRQ�� .LOORXJK� \� /DQG�� VLQ� HPEDUJR�� HQ� HO� $QH[R� 1�� ��� VH
SUHVHQWD�GHWDOODGDPHQWH�HO�SURFHGLPLHQWR�GH�FDGD�XQR�GH�HVWRV�PRGHORV�
�����0RGHORV�GH�6WRQH�,�\�6WRQH�,,�

$QWHV� GH� SURFHGHU� FRQ� HO� DQiOLVLV� GH� ORV� GLDJUDPDV� WHUQDULRV�� HV
LPSRUWDQWH�GHVWDFDU�TXH�ORV�GDWRV�UHTXHULGRV�SDUD� OD�HVWLPDFLyQ�GH� OD
SHUPHDELOLGDG� UHODWLYD� WULIiVLFD� GHO� SHWUyOHR�� D� SDUWLU� GH� ORV� PRGHORV
HPStULFRV� VRQ� GRV� JUXSRV� GH� GDWRV� GH� SHUPHDELOLGDGHV� UHODWLYDV
ELIiVLFDV� GH� ORV� VLVWHPDV� DJXD�SHWUyOHR� \� JDV�SHWUyOHR�� 3DUD� HVWH
HVWXGLR� VH� XWLOL]DURQ� ORV� GDWRV� DMXVWDGRV� SRU� &RUH\� REWHQLGRV� GH� ODV
HFXDFLRQHV� ����� ����� ���� \� ���� GHVDUUROODGDV� HQ� ODV� VHFFLRQHV
DQWHULRUHV��ORV�FXDOHV�VH�SUHVHQWDQ�HQ�ODV�7DEODV�1����\���
/RV� PRGHORV� HPStULFRV� XWLOL]DGRV� SDUD� JHQHUDFLyQ� GH� GLDJUDPDV
WHUQDULRV� IXHURQ� ORV�PRGHORV� GH� 6WRQH� ,� \� 6WRQH� ,,� QRUPDOL]DGRV� SRU
$]L]��	�6HWWDUL��\D�TXH�HVWRV�VRQ�ORV�TXH�XWLOL]D�HO�VLPXODGRU�(&/,36(�
SDUD� HVWLPDU� OD� SHUPHDELOLGDG� UHODWLYD� GHO� SHWUyOHR� HQ� VLVWHPDV
WULIiVLFRV�����
3DUD� SUHVHQWDU� OD� UHVSXHVWD� GH� HVWRV�PRGHORV� HPStULFRV�� VH� XWLOL]y� HO
SURJUDPD�.U'UDZ�TXH�SHUPLWLy�OD�JHQHUDFLyQ�GH�LVRSHUPDV��FXUYDV�GH
LJXDO� SHUPHDELOLGDG�� HQ� GLDJUDPDV� WHUQDULRV� GH� SHUPHDELOLGDGHV
UHODWLYDV�WULIiVLFDV�
(Q� OD� )LJXUD� 1�� ��� VH� PXHVWUDQ� ORV� UHVXOWDGRV� GH� SHUPHDELOLGDGHV
UHODWLYDV� WULIiVLFDV� HVWLPDGDV� SRU� ORV� 0RGHORV� GH� 6WRQH� QRUPDOL]DGRV
SRU�$]L]�	�6HWWDUL�
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D���6WRQH�,�QRUPDOL]DGR�SRU$]L]�	�6HWWDUL E���6WRQH�,,�QRUPDOL]DGR�SRU$]L]�	�6HWWDUL

)LJXUD�1������'LDJUDPDV�7HUQDULRV�GH�OD�3HUPHDELOLGDG�UHODWLYD�WULIiVLFD�GHOSHWUyOHR�HVWLPDGD�SRU�ORV�0RGHORV�GH�6WRQH�QRUPDOL]DGRV�SRU$]L]�	�6HWWDUL�

&RPR� VH� DSUHFLDU� HQ� OD� ILJXUD� DQWHULRU�� ORV� PRGHORV� SUHVHQWDQ� XQ
FRPSRUWDPLHQWR� VLPLODU� HQ� OD� ]RQD�GH� VDWXUDFLRQHV� DOWDV� GH�SHWUyOHR�
6LQ� HPEDUJR�� OD� PD\RU� GLIHUHQFLD� VH� SUHVHQWD� HQ� OD� ]RQD� GH� EDMD
VDWXUDFLyQ� GH� SHWUyOHR�� HVSHFtILFDPHQWH� D� SHUPHDELOLGDGHV� UHODWLYDV
PHQRUHV� D� ���� �FXUYD� FRORU� URVDGR� HQ� OD� ILJXUD��� HQFRQWUDQGR� TXH� HO
0RGHOR� GH� 6WRQH� ,� SUHGLFH� PD\RUHV� SHUPHDELOLGDGHV� UHODWLYDV� GH
SHWUyOHR�HQ�FRPSDUDFLyQ�FRQ�ODV�HVWLPDGDV�SRU�6WRQH�,,�
8QD�GH� ODV�H[SOLFDFLRQHV�D�HVWH�KHFKR� VH� IXQGDPHQWD�HQ� OD� IRUPD�HQ
TXH� FDGD� PRGHOR� HVSHFLILFD� OD� VDWXUDFLyQ� PtQLPD� GH� SHWUyOHR� GHO
VLVWHPD� WULIiVLFR� �6RP��� � (O� PRGHOR� GH� 6WRQH� ,� HVWDEOHFH� FRPR
VDWXUDFLyQ�PtQLPD��GH�SHWUyOHR��6RP��DO�PHQRU�YDORU�GH�ODV�VDWXUDFLRQHV
UHVLGXDOHV� ELIiVLFDV�� HQ� HVWH� FDVR� VH� HVWDEOHFH� FRPR� ����� \D� TXH
DPEDV�VDWXUDFLRQHV� UHVLGXDOHV� �6RUJ�\�6RUZ��SUHVHQWDQ�HO�PLVPR�YDORU�
(Q�FDPELR��SRU�VX�SDUWH�HO�PRGHOR�GH�6WRQH�,,�QR�XWLOL]D�HO�SDUiPHWUR
6RP� GXUDQWH� VX� GHVDUUROOR� �\D� TXH� QR� WUDEDMD� FRQ� VDWXUDFLRQHV
QRUPDOL]DGDV�FRPR�OR�KDFH�6WRQH�,���VLPSOHPHQWH��UHDOL]D�ORV�FiOFXORV
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GH� OD� SHUPHDELOLGDG� GH� SHWUyOHR� \� HQ� FDVR� GH� SUHVHQWDUVH� YDORUHV
QHJDWLYRV�� ORV�DVXPH�FRPR�TXH�HO�FUXGR�VH�HQFXHQWUD�FRPSOHWDPHQWH
DWUDSDGR�R�LQPyYLO��SRU�OR�TXH�OH�DVLJQD�D�HVWRV�YDORUHV�QHJDWLYRV�XQD
SHUPHDELOLGDG�QXOD��HVWH�SURFHGLPLHQWR�JHQHUD�VDWXUDFLRQHV�UHVLGXDOHV
WULIiVLFDV� GH� SHWUyOHR� PHQRUHV� D� ODV� ELIiVLFDV�� OR� FXDO� LQGXFH� D� XQD
LQPRYLOL]DFLyQ� WHPSUDQD� GHO� SHWUyOHR� D� VDWXUDFLRQHV� UHVLGXDOHV
WULIiVLFDV�PD\RUHV�
(Q�HO�SURFHVR�GH�LQ\HFFLyQ�$*$��HO�SULQFLSDO�REMHWLYR�HV�OD�PRYLOL]DFLyQ
GH� XQD� IUDFFLyQ� H[WUD� GH� SHWUyOHR�� DO� UHGXFLU� VX� VDWXUDFLyQ� UHVLGXDO
PHGLDQWH� OD� LQ\HFFLyQ� GH� WDSRQHV� GH� DJXD� \� JDV� ������ � 3RU� OR� FXDO�� HO
DQiOLVLV�SUHVHQWDGR�DUULED��VXJLHUH�TXH�GXUDQWH�OD�VLPXODFLyQ�QXPpULFD
VH� REWHQGUiQ� PD\RUHV� UHFREURV� GH� SHWUyOHR� DO� XWLOL]DU� HO� PRGHOR� GH
6WRQH�,�TXH�DO�DSOLFDU�HO�PRGHOR�GH�6WRQH�,,��\D�TXH�HO�SULPHU�PRGHOR
SUHVHQWD�XQD�UHJLyQ�PD\RU�GRQGH�HO�SHWUyOHR�HV�PyYLO�HQ�FRPSDUDFLyQ
FRQ�OD�HVWLPDGD�SRU�6WRQH�,,�

������3HUPHDELOLGDG�UHODWLYD�WULIiVLFD�H[SHULPHQWDO�
(Q� OD� VLJXLHQWH� WDEOD� �7DEOD� 1�� ���� VH� SXHGHQ� DSUHFLDU� ORV� GDWRV
H[SHULPHQWDOHV�GH�SHUPHDELOLGDGHV�UHODWLYDV�WULIiVLFDV�
(O� SURFHVR� GH� REWHQFLyQ� GH� HVWRV� GDWRV� H[SHULPHQWDOHV� IXH� UHDOL]DGR
SRU� OD� FRPSDxtD� 3(7(&� 6RIWZDUH� 	� 6HUYLFHV� $6�� � (O� SURFHGLPLHQWR
H[SHULPHQWDO�VLJXLy�ODV�WUD\HFWRULDV�PRVWUDGDV�HQ�OD�)LJXUD�1������HQ�OD
FXDO�VH�REVHUYD�TXH�LQLFLDOPHQWH�OD�PXHVWUD�IXH�VDWXUDGD�FRQ�SHWUyOHR
KDVWD� DOFDQ]DU� HO� YDORU� GH� 6R ��6ZL� ��� HQ� OD� ILJXUD��� � /XHJR� VH
SURFHGLy� D� LQ\HFWDU� JDV� KDVWD� DOFDQ]DU� XQD� VDWXUDFLyQ� GH� JDV
LQWHUPHGLD� �6J ������� ��� HQ� OD� ILJXUD��� \� ILQDOPHQWH� VH� FRPHQ]y� OD
LQ\HFFLyQ�GH� � DJXD� SDUD� REWHQHU� XQ� VLVWHPD� WULIiVLFR� ��� HQ� OD� ILJXUD�
�����
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7DEOD�1������'DWRV�H[SHULPHQWDOHV�GH�SHUPHDELOLGDGHV�UHODWLYDVWULIiVLFDV�����
6R 6J 6Z .UR .UJ .UZ

����� � ����� � � �
����� ����� ����� ������ ������ �
����� ����� ����� ������ ������ �
����� ����� ����� ������ ������ ������
����� ����� ����� ������ ������ ������
����� ����� ���� ������ ������ ������
����� ����� ����� ������ ������ ������
����� ����� ����� ������ ����� ������
����� ����� ���� ������ ������ ������
����� ����� ����� ������ ������ ������
����� ����� ����� ������ ������ ������
����� ����� ����� ������ � ������
����� ����� ����� � � ������
����� ����� ����� � � ������

6ZL
����
3HWUyOHR

����
*DV

����
$JXD

�

�
�

6ZL
����
3HWUyOHR

����
*DV

����
$JXD 6ZL

����
3HWUyOHR

����
*DV

����
$JXD

��

��
��

)LJXUD�1������7UD\HFWRULDV�VHJXLGDV�SDUD�REWHQHU�ORV�GDWRV�H[SHULPHQWDOHVGH�SHUPHDELOLGDGHV�UHODWLYDV�WULIiVLFD������

,QWURGXFLHQGR�ORV�GDWRV�SUHVHQWDGRV�HQ�OD�7DEOD�1�����HQ�HO�SURJUDPD
.U'UDZ�� VH� ORJUy� JHQHUDU� HO� GLDJUDPD� WHUQDULR� GH� SHUPHDELOLGDG
UHODWLYD� WULIiVLFD� H[SHULPHQWDO� \� OD� WDEOD� ELGLPHQVLRQDO� GH� OD
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SHUPHDELOLGDG� UHODWLYD� WULIiVLFD� GHO� SHWUyOHR�PRVWUDGDV� HQ� ODV� )LJXUDV
1�����\�����UHVSHFWLYDPHQWH�

)LJXUD�1�������'LDJUDPD�WHUQDULR�GH�OD�SHUPHDELOLGDG�WULIiVLFDH[SHULPHQWDO�

6Z

6J
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)LJXUD�1�������7DEOD�ELGLPHQVLRQDO�LQWURGXFLGD�HQ�HO�VLPXODGRU�
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������&RPSDUDFLyQ�GH�OD�SHUPHDELOLGDG�UHODWLYD�WULIiVLFD�GHO�SHWUyOHR
HVWLPDGD� SRU� ORV� PRGHORV� GH� 6WRQH� ,� \� 6WRQH� ,,� FRQ� ORV� GDWRV
H[SHULPHQWDOHV�

(Q� ODV� ILJXUDV� 1�� ��� \� ��� VH� SUHVHQWDQ� HQ� GLDJUDPDV� WHUQDULRV�� OD
FRPSDUDFLyQ� GH� ORV� GDWRV� H[SHULPHQWDOHV� GH� OD� SHUPHDELOLGDG� GHO
SHWUyOHR� WULIiVLFD� FRQ� OD� UHVSXHVWD� VXPLQLVWUDGDV� SRU� ORV� PRGHORV� GH
HVWLPDFLyQ�6WRQH�,�\��6WRQH�,,�QRUPDOL]DGRV�SRU�$]L]�	�6HWWDUL�
&RPR�VH�SXHGH�DSUHFLDU�HQ�ODV�ILJXUDV��HO�PRGHOR�GH�6WRQH�,,�UHSURGXMR
PHMRU�ORV�GDWRV�H[SHULPHQWDOHV�TXH�HO�PRGHOR�GH�6WRQH�,�HQ�OD�UHJLyQ
GH� DOWD� VDWXUDFLyQ� GH� SHWUyOHR�� VLQ� HPEDUJR�� FRQVLGHUDPRV� TXH� ODV
GLIHUHQFLDV� VRQ� FDVL� GHVSUHFLDEOHV� \D� TXH� DPERV� PRGHORV� SUHVHQWDQ
DSUR[LPDGDPHQWH�HO�PLVPR�FRPSRUWDPLHQWR�
(Q�XQ�GLDJUDPD�WHUQDULR��OD�]RQD�GH�PD\RU�LQWHUpV�SDUD�ORV�0pWRGRV�GH
5HFXSHUDFLyQ�0HMRUDGD�HV�OD�GH�EDMD�VDWXUDFLyQ�GH�SHWUyOHR��\D�TXH�HV
SULPRUGLDO� FRQRFHU� HO� FRPSRUWDPLHQWR� GH� HVWD� IDVH� HQ� \DFLPLHQWRV
DJRWDGRV�� ORV� FXDOHV� SUHVHQWDQ� EDMDV� VDWXUDFLRQHV� GH� SHWUyOHR� FRPR
FRQVHFXHQFLD�GH�OD�H[SORWDFLyQ�FRQWLQXD�
3UHFLVDPHQWH� HQ� OD� ]RQD� GH� EDMD� VDWXUDFLyQ� GH� SHWUyOHR� GH� ORV
GLDJUDPDV�WHUQDULRV��.UR�������SUHVHQWDGRV�HQ�OD�)LJXUDV�1�����\����
HV� GRQGH� VH� HQFXHQWUD� OD� PD\RU� GLIHUHQFLD� HQ� OD� UHVSXHVWD� GH� ORV
0RGHORV� GH� 6WRQH� ,� \� 6WRQH� ,,�� HQFRQWUDQGR� TXH� DPERV� PRGHORV
VXEHVWLPDQ�ORV�YDORUHV�GH�SHUPHDELOLGDG�UHODWLYD�WULIiVLFD�GHO�SHWUyOHR�
HQ� HVSHFLDO� HO� 0RGHOR� GH� 6WRQH� ,,�� HO� FXDO� SUHGLFH� XQD� LVRSHUPD� GH
������ FXDQGR� H[SHULPHQWDOPHQWH� VH� DSUR[LPD� XQ� YDORU� GH� �������
PLHQWUDV�TXH�HQ�HO�FDVR�GH�6WRQH�,��DO�HVWLPDU�XQD�LVRSHUPD�GH�������
H[SHULPHQWDOPHQWH�VH�REWLHQH�XQ�YDORU�GH��������
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'DWRV�H[SHULPHQWDOHV ,VRSHUPDV�HVWLPDGDV�SRU6WRQH�,
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)LJXUD�1�������&RPSDUDFLyQ�GH�ORV�GDWRV�GH�OD�SHUPHDELOLGDG�UHODWLYD�GHOSHWUyOHR�WULIiVLFD�H[SHULPHQWDO�FRQ�OD�HVWLPDGD�SRU�HO�PRGHOR�GH�6WRQH�,QRUPDOL]DGR�SRU�$]L]�	�6HWWDUL�

�PG
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�PG

'DWRV�H[SHULPHQWDOHV ,VRSHUPDV�HVWLPDGDV�SRU6WRQH�,,

)LJXUD�1�������&RPSDUDFLyQ�GH�ORV�GDWRV�GH�OD�SHUPHDELOLGDG�UHODWLYD�GHOSHWUyOHR�WULIiVLFD�H[SHULPHQWDO�FRQ�OD�HVWLPDGD�SRU�HO�PRGHOR�GH�6WRQH�,,QRUPDOL]DGR�SRU�$]L]�	�6HWWDUL�
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(Q�OD�ILJXUD�1�����HV�HYLGHQWH�HO�PRWLYR�SRU�HO�FXDO�HO�PRGHOR�GH�6WRQH
,,� SUHVHQWD� HVWD� JUDQ� GLIHUHQFLD� HQ� OD� ]RQD� GH� EDMD� VDWXUDFLyQ� GH
SHWUyOHR�HQ� FRPSDUDFLyQ� FRQ�HO�PRGHOR�GH�6WRQH� ,��$QWHULRUPHQWH� VH
VHxDOy�TXH�OD�SULQFLSDO�GLIHUHQFLD�GH�HVWRV�PRGHORV�VH�SUHVHQWDED�HQ�OD
HVSHFLILFDFLyQ�GHO�SDUiPHWUR�6RP��$O�REVHUYDU�OD�]RQD�GH�EDMD�6R�HQ�HO
GLDJUDPD�WHUQDULR��HQFRQWUDPRV�TXH�OD��VDWXUDFLyQ�UHVLGXDO�GHO�SHWUyOHR
HVWLPDGD�SRU�6WRQH� ,,�HQ�HO� VLVWHPD� WULIiVLFR�HV�GH�DSUR[LPDGDPHQWH
��������OD�FXDO�HV�PD\RU�D�ODV�VDWXUDFLRQHV�UHVLGXDOHV�ELIiVLFDV��6RUZ 
6RUJ ������� SRU� OR� WDQWR�� � HO� PRGHOR� GH� 6WRQH� ,,� SUHGLFH� XQD� PHQRU
PRYLOLGDG�GHO� SHWUyOHR� HQ� OD� ]RQD�GH�EDMD� VDWXUDFLyQ�GH� HVWD� IDVH� HQ
FRPSDUDFLyQ�FRQ�HO�PRGHOR�GH�6WRQH�,��HO�FXDO�HVWDEOHFH�OD�6RP �����
LQGXFLHQGR�XQD�PD\RU�PRYLOLGDG�GHO�SHWUyOHR�HQ�HVWD�UHJLyQ�
(Q� FXDQWR� D� OD� PDUFDGD� GLIHUHQFLD� TXH� SUHVHQWD� OD� UHVSXHVWD� GH� ORV
PRGHORV�HPStULFRV�UHVSHFWR�D�ORV�GDWRV�H[SHULPHQWDOHV�HQ�OD�UHJLyQ�GH
EDMD� VDWXUDFLyQ� GH� SHWUyOHR�� VH� SXHGH� DWULEXLU� DO� KHFKR� GH� TXH� OD
HVWLPDFLyQ� GH� OD� .UR� D� SDUWLU� GH� GDWRV� ELIiVLFRV� QR� SHUPLWH� WRPDU� HQ
FXHQWD�HIHFWRV�TXH�~QLFDPHQWH�RFXUUHQ�HQ�VLVWHPDV�WULIiVLFRV��FRPR�HV
HO�FDVR�GHO�JDV�DWUDSDGR�
(Q�HO�VLVWHPD�WULIiVLFR�DO�RFXUULU�HO�GHVSOD]DPLHQWR�SRU�DJXD��RFXUUH�XQ
HQWUDPSDPLHQWR�GHO�SHWUyOHR�\�GHO�JDV��(VWDV�IDVHV�DWUDSDGDV�GHEHUiQ
FRPSDUWLU�ORV�SRURV�GH�WDPDxR�JUDQGH�H�LQWHUPHGLR�FRPR�FRQVHFXHQFLD
GH�OD�PRMDELOLGDG�KLGUyILOD�GH�OD�URFD��VLQ�HPEDUJR��DPEDV�IDVHV�QR�VH
XELFDUiQ� HQ� HO� PLVPR� SRUR�� � 3RU� OR� FXDO�� OD� VDWXUDFLyQ� UHVLGXDO� GHO
SHWUyOHR�DO�DJXD��6RUZ��VH�YHUi�GLVPLQXLGD��\D�TXH�DGHPiV�GH�WHQHU�TXH
FRPSDUWLU� HO� HVSDFLR� SRURVR� FRQ� HO� JDV� DWUDSDGR�� WDPELpQ� SUHVHQWDUi
XQD�PD\RU�PRYLOL]DFLyQ�FRPR�FRQVHFXHQFLD�GH�OD�REVWDFXOL]DFLyQ�TXH�HO
JDV� DWUDSDGR� RULJLQD� GXUDQWH� HO� EDUULGR� GHO� DJXD�� OD� FXDO� EXVFDUi
SHQHWUDU� RWUDV� iUHDV�� PRYLOL]DQGR� GH� HVWD� IRUPD� SHWUyOHR� TXH
DQWHULRUPHQWH� QR� KDEtD� VLGR� FRQWDFWDGR�� D� HVWH� ~OWLPR� HIHFWR� VH� OH
FRQRFH� FRPR� KLVWpUHVLV�� � (Q� WDO� VHQWLGR�� HVWRV� HIHFWRV� DXPHQWDQ� OD
SHUPHDELOLGDG�WULIiVLFD�GHO�SHWUyOHR�DO�GLVPLQXLU�VX�VDWXUDFLyQ�UHVLGXDO�\
DXPHQWDU� VX� PRYLOLGDG�� � (V� SRU� HOOR� TXH� ORV� GDWRV� H[SHULPHQWDOHV
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SUHVHQWDQ�XQD�PD\RU�PRYLOL]DFLyQ� GHO� SHWUyOHR� HQ� OD� ]RQD� EDMD� GH� OD
VDWXUDFLyQ�GH�HVWD�IDVH��HQ�FRPSDUDFLyQ�FRQ�ORV�0RGHORV�GH�6WRQH�,�\
6WRQH� ,,�� \D� TXH� ORV�PLVPRV� IDOODQ� HQ� OD� HVWLPDFLyQ� DO� QR� WRPDU� HQ
FXHQWD�HVWRV�LPSRUWDQWHV�HIHFWRV�
(VWH�FRPSRUWDPLHQWR�KD�VLGR�UHSRUWDGR�HQ�YDULDV�LQYHVWLJDFLRQHV����������
���� ���� ����� ODV� FXDOHV� DILUPDQ� TXH� ORV�0RGHORV� GH� 6WRQH� VXEHVWLPDQ� OD
SHUPHDELOLGDG�UHODWLYD�WULIiVLFD�GHO�SHWUyOHR��HQ�SDUWLFXODU�HO�0RGHOR�GH
6WRQH�,,�
'H� DFXHUGR� DO� DQiOLVLV� SUHVHQWDGR�� HV� GH� HVSHUDUVH� GXUDQWH� OD
VLPXODFLyQ� QXPpULFD� XQD� PRYLOL]DFLyQ� GH� SHWUyOHR� VXSHULRU� SDUD� ORV
GDWRV�GH�SHUPHDELOLGDGHV�UHODWLYDV�WULIiVLFDV�H[SHULPHQWDOHV��TXH�SDUD
ODV� HVWLPDGDV� SRU� ORV� 0RGHORV� GH� 6WRQH� QRUPDOL]DGRV� SRU� $]L]� 	
6HWWDUL�

���� ,03$&72� '(� /$� 3(50($%,/,'$'� 5(/$7,9$� 75,)È6,&$� (1� /$
6,08/$&,Ï1�180e5,&$��'(/��352&(62��'(�,1<(&&,Ï1�$*$��&21�1�
,10,6&,%/(�(1��(/��<$&,0,(172��&��9/(�����

(O�SURFHVR�GH� LQ\HFFLyQ�$*$�FRQVWD�GH�FDPELRV�FtFOLFRV�GHELGR�D� OD� LQ\HFFLyQ
DOWHUQDGD�GH�WDSRQHV�GH�DJXD�\�JDV��ORV�FXDOHV�HVWDEOHFHQ�MXQWR�FRQ�HO�SHWUyOHR
XQ�VLVWHPD�HQ�HO�HVSDFLR�SRURVR�GRQGH�ODV�WUHV�IDVHV�IOX\HQ�VLPXOWiQHDPHQWH�
'H� DTXt� OD� QHFHVLGDG� GH� GLVSRQHU� GH� GDWRV� GH� SHUPHDELOLGDGHV� UHODWLYDV
WULIiVLFDV�� TXH� SHUPLWDQ� GHVFULELU� HVWH� FRPSRUWDPLHQWR� GXUDQWH� OD� VLPXODFLyQ
QXPpULFD�GH�XQ�SURFHVR�GH�LQ\HFFLyQ�$*$��FRPR�HV�HO�FDVR�GH�HVWH�HVWXGLR��HO
FXDO� VH� UHDOL]D� HQ� HO� \DFLPLHQWR� &��9/(����� XWLOL]DQGR� QLWUyJHQR� LQPLVFLEOH
FRPR�JDV�GH�LQ\HFFLyQ�
/D� XWLOL]DFLyQ� GH� PRGHORV� TXH� SHUPLWDQ� HVWLPDU� OD� SHUPHDELOLGDG� UHODWLYD
WULIiVLFD�HV�XQD�SUiFWLFD�FRP~Q�HQ�ODV�VLPXODFLRQHV�QXPpULFDV�GH�SURFHVRV�TXH
LQYROXFUDQ� VLVWHPDV� WULIiVLFRV�� FRPR� OD� LQ\HFFLyQ� $*$�� SRU� OR� WDQWR�� HV
LPSHUDWLYR� HYDOXDU� HO� LPSDFWR� GH� OD� VHOHFFLyQ� GH� HVWRV� PRGHORV� VREUH� OD
VLPXODFLyQ�QXPpULFD�HQ�FXDQWR�D�IDFWRU�GH�UHFREUR�\�SURGXFFLyQ�GH�IOXLGRV�VH
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UHILHUH���3RU�RWUD�SDUWH��HV�LPSRUWDQWH�FRPSDUDU�OD�UHVSXHVWD�GHO�VLPXODGRU�HQ
HO�SURFHVR�GH�LQ\HFFLyQ�$*$�\�GH�LQ\HFFLRQHV�FRQWLQXDV�GH�JDV�\�DJXD��FRQ�HO
ILQ�GH�REVHUYDU�ORV�EHQHILFLRV�GH�HVWH�SURFHVR��3DUD�DOFDQ]DU�HVWRV�REMHWLYRV��VH
UHDOL]DURQ�VHLV�����VHQVLELOLGDGHV�HQ�HO�VLPXODGRU�(&/,36(������HQ�ORV�FXDOHV�VH
HYDOXy� OD� UHVSXHVWD� GH� ORV� PRGHORV� HPStULFRV� 6WRQH� ,� \� 6WRQH� ,,� FRQ� OD
REWHQLGD� FRQ� GDWRV� GH� SHUPHDELOLGDG� UHODWLYD� WULIiVLFD� H[SHULPHQWDO� GXUDQWH
XQD�LQ\HFFLyQ�$*$��FRPR�FDVR�EDVH�VH�HIHFW~R�XQD�LQ\HFFLyQ�FRQWLQXD�GH�DJXD
FRQ� GLIHUHQWHV� WDVDV� GH� LQ\HFFLyQ� �����%<�'� \� ����%<�'�� \� ILQDOPHQWH� XQD
LQ\HFFLyQ�FRQWLQXD�GH�JDV������%<�'����(VWDV�VHQVLELOLGDGHV�IXHURQ�GHWDOODGDV
HQ��OD�7DEOD�1����GHO�&DStWXOR�GH�,,,�
(V�LPSRUWDQWH�UHVDOWDU�TXH�ORV�UHVXOWDGRV�REWHQLGRV�GH�HVWH�HVWXGLR�HQ�HO�iUHD
SLORWR� GHO� /,&� /DJRFLQFR�� EXVFDQ� YLVOXPEUDU� XQD� SRVLEOH� PDVLILFDFLyQ� GHO
SURFHVR�GH�LQ\HFFLyQ�$*$�D�OR�ODUJR�GH�ORV�\DFLPLHQWRV�GHO�&DPSR�9/(�����
$�FRQWLQXDFLyQ�VH�SUHVHQWDQ�ORV�UHVXOWDGRV�GH�ODV�VHQVLELOLGDGHV�UHDOL]DGDV�\�VX
FRQVHFXHQWH�DQiOLVLV�

������3URGXFFLyQ�GH�SHWUyOHR�\�IDFWRU�GH�UHFREUR�
(Q�ODV�)LJXUDV�1�����\����VH�SUHVHQWDQ�ORV�UHVXOWDGRV�DUURMDGRV�SRU�HO
VLPXODGRU� FRQFHUQLHQWHV� D� SURGXFFLyQ� WRWDO� GH� SHWUyOHR� \� IDFWRU� GH
UHFREUR�GHO�iUHD�SLORWR��UHVSHFWLYDPHQWH�
/D�SURGXFFLyQ� WRWDO� GH�SHWUyOHR� �)LJXUD�1�� ���� LQGLFD�� SRU� XQD�SDUWH�
TXH� HO� HIHFWR� GH� JDV� DWUDSDGR� \� GH� KLVWpUHVLV� UHSHUFXWH� VREUH� HVWD
YDULDEOH�HQ�OD�LQ\HFFLyQ�$*$��\D�TXH�DO�ILQDO�GHO�SHUtRGR�GH�SUHGLFFLyQ
VH� REWLHQHQ� SURGXFFLRQHV� GH� SHWUyOHR� GH� ����0%1�� ����0%1� \
����0%1�� XWLOL]DQGR� ORV� GDWRV� H[SHULPHQWDOHV�� 6WRQH� ,� \� 6WRQH� ,,�
UHVSHFWLYDPHQWH�� /D� SURGXFFLyQ� GH� SHWUyOHR� TXH� VXEHVWLPDQ� ORV
PRGHORV�HPStULFRV�VH�HQFXHQWUD�HQ�HO�RUGHQ�GH���0%1�SDUD�6WRQH�,�\
��0%1�SDUD�6WRQH� ,,�� OR� FXDO� WUDGXFLGR� HQ� GLYLVDV� SXHGH� UHSUHVHQWDU
XQD�FDQWLGDG�VLJQLILFDWLYD��D~Q�PiV�VL�VH�WUDWD�GH�XQ�SUR\HFWR�DSOLFDGR
D�WRGR�HO�FDPSR�
3RU�RWUR�ODGR��VH�SXHGH�DSUHFLDU�HO�EHQHILFLR�SRWHQFLDO�TXH�SUHVHQWD�OD
LQ\HFFLyQ�$*$�FRPSDUDGD�FRQ�OD�LQ\HFFLyQ�GH�DJXD�FRQWLQXD��\D�OXHJR
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GH�FLQFR�����DxRV�GH�SUHGLFFLRQHV��pVWDV�UHSRUWDQ�XQD�SURGXFFLyQ�WRWDO
GH�SHWUyOHR�GH�����0%1�SDUD�XQD�WDVD�GH�LQ\HFFLyQ�GH�DJXD�����%<�'
\�����0%1�SDUD�XQD�WDVD�GH�LQ\HFFLyQ�GH�����%<�'��OXHJR�GH���DxRV
GH�SUHGLFFLyQ���/D�GLVPLQXFLyQ�GH�SURGXFFLyQ�GH�SHWUyOHR�D�PHGLGD�TXH
VH� DXPHQWD� OD� WDVD� GH� LQ\HFFLyQ� GH� DJXD�� LQGLFD� TXH� D~Q� FXDQGR� VH
LQFUHPHQWH� OD� LQ\HFFLyQ� GH� DJXD� HQ� HO� \DFLPLHQWR�� OD� SURGXFFLyQ� GH
SHWUyOHR�GLVPLQX\H�\D�TXH�HO�DJXD�VH�FDQDOL]D�\�GHMD�PD\RU�FDQWLGDG
GH�SHWUyOHR�DWUDSDGR�R�³E\SDVHDGR´�HQ�HO�HVSDFLR�SRURVR�GH�OD�URFD�

)LJXUD�1�������3URGXFFLyQ�WRWDO�GH�SHWUyOHR�GHO�iUHD�SLORWR�

$�VX�YH]�� � OD� LQ\HFFLyQ�FRQWLQXD�GH�JDV�SUHVHQWD� OD�PD\RU�SURGXFFLyQ
GH� FUXGR� GH� ODV� VHQVLELOLGDGHV� UHDOL]DGDV� FRQ� XQ� FRPSRUWDPLHQWR
VLPLODU� D� OD� LQ\HFFLyQ� $*$� HQ� OD� SURGXFFLyQ� WRWDO� GH� SHWUyOHR�
UHSRUWDQGR�����0%1�HQ�FLQFR�����DxRV�GH�SUHGLFFLyQ���(VWR�VH�GHEH�D
TXH� HO� GHVSOD]DPLHQWR� GHO� SHWUyOHR� SRU� JDV� UHVXOWD� VHU�PiV� HILFLHQWH
TXH� SRU� DJXD�� \D� TXH� HO� JDV� SHQHWUD� UiSLGDPHQWH� HQ� ORV� SRURV� GH
PD\RU� WDPDxR� HQ� ORV� FXDOHV� VH� ORFDOL]D� OD� VDWXUDFLyQ� UHVLGXDO� GH
SHWUyOHR��PLHQWUDV�TXH�HO�DJXD�LQYDGH�ORV�SRURV�PiV�SHTXHxRV�\�OXHJR
ORV�GH�PD\RU� WDPDxR��GHELGR�D� OD�QDWXUDOH]D�KLGUyILOD�GHO�\DFLPLHQWR�
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(VWH� FRPSRUWDPLHQWR� QRV� VXJLHUH� TXH� OD� LQ\HFFLyQ� $*$� REWLHQH
DSUR[LPDGDPHQWH� OD� �PLVPD� SURGXFFLyQ� GH� SHWUyOHR� TXH� OD� JHQHUDGD
SRU�OD�LQ\HFFLyQ�FRQWLQXD�GH�JDV��SHUR�XWLOL]DQGR�OD�PLWDG�GHO�YROXPHQ
GH�JDV�GH� LQ\HFFLyQ�� OR�FXDO�HV�XQ�IDFWRU�FUtWLFR�HQ� OD� LPSODQWDFLyQ�GH
SUR\HFWRV�GH�LQ\HFFLyQ�

(Q�FXDQWR�DO�IDFWRU�GH�UHFREUR��)LJXUD�1�������VH�HQFXHQWUD�XQD�OLJHUD
GLIHUHQFLD� HQ� OD� LQ\HFFLyQ� $*$�� � 3DUD� ORV� GDWRV� H[SHULPHQWDOHV�� ORV
PRGHORV� GH� 6WRQH� ,� \� 6WRQH� ,,� VH� UHSRUWDQ� IDFWRUHV� GH� UHFREUR� GH
�������� ������� \� �������� PLHQWUDV� TXH� SDUD� OD� LQ\HFFLyQ� GH� DJXD
FRQWLQXD�VH�REWXYR�XQ� IDFWRU�GH� UHFREUR�GH��������SDUD�XQD� WDVD�GH
LQ\HFFLyQ� GH� ����%<�'� \� ������� SDUD� XQD� WDVD� GH� LQ\HFFLyQ� GH
����%<�'��HQWUHWDQWR�TXH�SDUD� OD� LQ\HFFLyQ�FRQWLQXD�GH�JDV�FRQWLQXD
VH�REWXYR�XQ�IDFWRU�GH�UHFREUR��������

)LJXUD�1�������)DFWRU�GH�UHFREUR�GHO�iUHD�SLORWR�

(O� FRPSRUWDPLHQWR� REWHQLGR� GXUDQWH� OD� VLPXODFLyQ� GHO� SURFHVR� GH
LQ\HFFLyQ� $*$� HUD� GH� HVSHUDUVH�� GHELGR� DO� DQiOLVLV� SUHYLR� GH� ORV
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GLDJUDPDV� WHUQDULRV�� HO� FXDO� IXH� FRUURERUDGR� FRQ� ORV� UHVXOWDGRV
REWHQLGRV�HQ� ODV�VLPXODFLRQHV��HV�GHFLU��VH�FRQILUPD�HO�HIHFWR�SRVLWLYR
TXH� SURGXFHQ� ORV� HIHFWRV� GH� KLVWpUHVLV� \� JDV� DWUDSDGR� HQ� OD
PRYLOL]DFLyQ�GH�FUXGR��ORV�FXDOHV�QR�VRQ�UHSURGXFLGRV�SRU�ORV�PRGHORV
GH� 6WRQH�� SRU� HQGH� pVWRV� UHSRUWDQ� PHQRUHV� SURGXFFLRQHV� GH� FUXGR�
7DPELpQ�VH�DSR\D�OD�DILUPDFLyQ�GH�TXH�OD�VHOHFFLyQ�GHO�SDUiPHWUR�6RP
HQ� ORV� PRGHORV� GH� HVWLPDFLyQ� DIHFWD� OD� .UR�� \D� TXH� 6WRQH� ,� UHSRUWy
PD\RUHV�SURGXFFLRQHV�TXH�6WRQH�,,�
$VLPLVPR��VH�DSUHFLD�HO�EHQHILFLR�GH� OD�DSOLFDFLyQ�GH� OD� LQ\HFFLyQ�$*$
VREUH�OD�SURGXFFLyQ�GH�FUXGR�UHVSHFWR�DO�FDVR�EDVH��LQ\HFFLyQ�FRQWLQXD
GH� DJXD�� \� D� OD� LQ\HFFLyQ� FRQWLQXD� GH� JDV�� FRPR� FRQVHFXHQFLD� GHO
PHMRU� EDUULGR� HIHFWXDGR� SRU� OD� LQ\HFFLyQ� GH� WDSRQHV� GH� DJXD� \� JDV
DOWHUQDGRV�� ORV� FXDOHV�SHUPLWHQ�GHVSOD]DU�GH�PDQHUD�PiV�HILFLHQWH� HO
SHWUyOHR�� �6LQ�HPEDUJR��HV�QHFHVDULR� UHDOL]DU�XQ�DQiOLVLV�HFRQyPLFR�D
SURIXQGLGDG� SDUD� GHWHUPLQDU� VL� OD� LQ\HFFLyQ� $*$� UHDOPHQWH� DUURMD
EHQHILFLRV�FRQVLGHUDEOHV��HQ�FRPSDUDFLyQ�FRQ�ODV�LQ\HFFLRQHV�FRQWLQXDV
GH�DJXD�\�JDV�SUHVHQWDGRV�HQ�HVWH�HVWXGLR�
(Q�OD�7DEOD�1�����VH�UHVXPHQ�ORV�UHVXOWDGRV�REWHQLGRV�GH�FDGD�XQD�GH
ODV�VHQVLELOLGDGHV�HQ�OD�VLPXODFLyQ�QXPpULFD��HQ�FXDQWR�D�SURGXFFLyQ�GH
SHWUyOHR�\�IDFWRU�GH�UHFREUR�

7DEOD�1������5HVXOWDGRV�GH�SURGXFFLyQ�GH�SHWUyOHR�\�IDFWRU�GH�UHFREUR�GHODV�VHQVLELOLGDGHV�UHDOL]DGDV�
6HQVLELOLGDGHV 3URGXFFLyQ�WRWDO�GHSHWUyOHR��0%1� )DFWRU�GHUHFREUR

3URFHVR�$*$��'DWRV�WULIiVLFRVH[SHULPHQWDOHV� ���� ������
3URFHVR�$*$��6WRQH�,� ���� ������
3URFHVR�$*$��6WRQH�,,� ���� ������

,Q\HFFLyQ�FRQWLQXD�GH�DJXD������%<�'� ���� ������
,Q\HFFLyQ�FRQWLQXD�GH�DJXD������%<�'� ���� ������
,Q\HFFLyQ�FRQWLQXD�GH�JDV��������%<�'� ���� ������
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������3URGXFFLyQ�GH�DJXD�\�JDV�
8Q� DVSHFWR� LPSRUWDQWH� D� UHVDOWDU� DO� XWLOL]DU� ORV� PRGHORV� HPStULFRV� H
LQFOXVR�GDWRV�GH�SHUPHDELOLGDG�UHODWLYD� WULIiVLFRV�H[SHULPHQWDOHV�HV� OD
SURGXFFLyQ�GH�DJXD�\�JDV�HQ�HO�SURFHVR�GH�LQ\HFFLyQ�$*$���$VSHFWR�TXH
SRU� OR� JHQHUDO� VH� KD� GLVFXWLGR� HQ�PHQRU� SURSRUFLyQ� HQ� OD� FRPXQLGDG
LQWHUQDFLRQDO�� \D� TXH� XVXDOPHQWH� VyOR� VH� HQIRFD� HO� LPSDFWR� GH� HVWDV
YDULDEOHV� KDFLD� OD� SURGXFFLyQ� GH� SHWUyOHR�� � 1R� REVWDQWH�� WDPELpQ� HV
LPSRUWDQWH� WRPDU�HQ�FXHQWD� OD�SURGXFFLyQ�GH�JDV�\�DJXD�DVRFLDGRV�D
pVWD� SURGXFFLyQ�� ODV� FXDOHV� SXHGHQ� UHSHUFXWLU� GH�PDQHUD� VLJQLILFDWLYD
HQ�OD�HFRQRPtD�GH�HVWRV�SUR\HFWRV�
/DV� )LJXUDV� 1�� ��� \� ��� FRUUHVSRQGHQ� DO� FRUWH� GH� DJXD� \� SURGXFFLyQ
WRWDO�GH�DJXD�GHO�iUHD�SLORWR���&RPR�VH�DSUHFLD�HQ�OD�LQ\HFFLyQ�$*$��ORV
PRGHORV� GH� HVWLPDFLyQ� SRVHHQ� DSUR[LPDGDPHQWH� HO� PLVPR
FRPSRUWDPLHQWR��SHUR�D�PHGLDGRV�GHO�DxR������VH�FRPLHQ]D�D�SHUFLELU
XQD� PD\RU� SURGXFFLyQ� GH� DJXD� SRU� SDUWH� GHO� PRGHOR� 6WRQH� ,,�� � 6LQ
HPEDUJR��OD�SURGXFFLyQ�GH�DJXD�REWHQLGD�SRU�ORV�GDWRV�H[SHULPHQWDOHV
HV� OLJHUDPHQWH�PHQRU�D� OD�GH� ORV�PRGHORV��\D�TXH� OXHJR�GH�FLQFR����
DxRV�GH�SUHGLFFLyQ��6WRQH�,�SURQRVWLFD�XQD�SURGXFFLyQ�WRWDO�GH�DJXD�GH
����0%1�� SDUD� 6WRQH� ,,� ����0%1� \� SDUD� ORV� GDWRV� H[SHULPHQWDOHV
����0%1���(VWD�GLIHUHQFLD�VH�SXHGH�DWULEXLU�D�TXH�HO�PRGR�GH�FRQWURO
GH� ORV�SR]RV�HQ� OD�VLPXODFLyQ�QXPpULFD� IXH�HVWDEOHFLGR�SRU� OD�WDVD�GH
SURGXFFLyQ� GH� OtTXLGRV�� SRU� OR� WDQWR�� DO� WHQHU� 6WRQH� ,,� XQD� PHQRU
SURGXFFLyQ� GH� SHWUyOHR�� OD� FRPSHQVD� SURGXFLHQGR�PD\RU� FDQWLGDG� GH
DJXD�
'HO� PLVPR� PRGR�� HQ� ODV� )LJXUDV� 1�� ��� \� ��� VH� SXHGH� REVHUYDU� OD
LPSRUWDQWH� GLVPLQXFLyQ� HQ� OD� SURGXFFLyQ� GH� DJXD� TXH� SUHVHQWD� OD
LQ\HFFLyQ� $*$� HQ� FRPSDUDFLyQ� FRQ� OD� LQ\HFFLyQ� FRQWLQXD� GH� DJXD�� OD
FXDO� UHSRUWD� XQ� YDORU� GH� ����0%1� SDUD� XQD� WDVD� GH� LQ\HFFLyQ� GH
����%<�'�\�����0%1�SDUD�XQD�WDVD�GH�LQ\HFFLyQ�GH�����%<�'�
3RU� VX� SDUWH�� OD� LQ\HFFLyQ� FRQWLQXD� GH� JDV�� FRPR� HUD� GH� HVSHUDU�
SUHVHQWD�OD�PHQRU�SURGXFFLyQ�GH�DJXD�����0%1���\D�TXH�HQ�HVWH�FDVR�
~QLFDPHQWH�VH�SURGXFH�HO�DJXD�SURYHQLHQWH�GHO�\DFLPLHQWR
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)LJXUD�1�������&RUWH�GH�DJXD�GHO�iUHD�SLORWR�

)LJXUD�1������3URGXFFLyQ�WRWDO�GH�DJXD�GHO�iUHD�SLORWR�

(Q�FXDQWR�D�OD�SURGXFFLyQ�GH�JDV��ODV�)LJXUDV�1�����\����PXHVWUDQ�ORV
UHVXOWDGRV�REWHQLGRV�GH�SURGXFFLyQ�WRWDO�GH�JDV�\�5*3�GHO�iUHD�SLORWR�
6H� REVHUYD� TXH� ORV� PRGHORV� GH� 6WRQH� VREUHVWLPDQ� OLJHUDPHQWH� HVWD
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SURGXFFLyQ� UHVSHFWR� D� ORV� GDWRV� H[SHULPHQWDOHV� GXUDQWH� OD
LQ\HFFLyQ�$*$�
/D�SURGXFFLyQ�GH�JDV��DJXD�\�SHWUyOHR�VH�YH�OLPLWDGD�HQ�OD�VLPXODFLyQ
GH� OD� LQ\HFFLyQ� FRQWLQXD� GH� JDV� \� GHO� SURFHVR� $*$� DO� XWLOL]DU� ORV
PRGHORV� GH� 6WRQH� D� SDUWLU� GH� PHGLDGRV� GHO� DxR� ������ GHELGR� D� OD
GLVPLQXFLyQ� GH� SURGXFFLyQ� GH� ORV� SR]RV� 9/(������� /3*������ \� 9/(�
������ (VWD� GLVPLQXFLyQ� VH� RULJLQD� FRPR� FRQVHFXHQFLD� GHO� PRGR� GH
FRQWURO�TXH�SUHVHQWDQ�ORV�SR]RV�SURGXFWRUHV�HQ�OD�VLPXODFLyQ�QXPpULFD�
\D� TXH� ORV�PLVPRV� WLHQHQ� FRPR� VHJXQGD� IRUPD� GH� FRQWURO�� XQ� OtPLWH
PtQLPR�GH�SUHVLyQ�GH�FDEH]DO��7+3��GH�����OSFD��HO�FXDO�IXH�DOFDQ]DGR
SRU�HVWRV�SR]RV��SURGXFWR�GHO�DJRWDPLHQWR�GHO�\DFLPLHQWR�

)LJXUD�1������3URGXFFLyQ�WRWDO�GH�JDV�GHO�iUHD�SLORWR�

/D� LQ\HFFLyQ� GH� DJXD� FRQWLQXD� SUHVHQWD� OD�PHQRU� SURGXFFLyQ� GH� JDV
GHELGR�DO�DJRWDPLHQWR�GHO�\DFLPLHQWR�\�D�TXH�QR�VH�HIHFW~D� LQ\HFFLyQ
GH�JDV�SDUD�HVWH�FDVR��GXUDQWH�HO�SHUtRGR�GH�SUHGLFFLyQ��VLWXDFLyQ�TXH
GHPXHVWUD�HO�QLYHO�GH�DJRWDPLHQWR�GHO�\DFLPLHQWR��VL�VH�GHVWDFD�TXH�VH
HQFXHQWUD�SURGXFLHQGR�D�XQD�SUHVLyQ�PHQRU�D�OD�SUHVLyQ�GH�EXUEXMHR�
(V� LPSRUWDQWH� WRPDU� HQ� FXHQWD� HO� LPSDFWR� TXH� SXHGH� JHQHUDU� OD
VHOHFFLyQ� GH� ORV� PRGHORV� GH� HVWLPDFLyQ� � HQ� OD� SURGXFFLyQ� GLDULD� GH
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IOXLGRV� GXUDQWH� OD� LQ\HFFLyQ� $*$�� HQ� HVSHFLDO� OD� GH� JDV�� \D� TXH
SUHVHQWD� OD� PD\RU� GLIHUHQFLD�� GHELGR� D� TXH� ORV� SULQFLSDOHV
LQFRQYHQLHQWHV�VH�SXHGHQ�SUHVHQWDU�HQ�OD�GLVSRQLELOLGDG�\�FDSDFLGDG�GH
PDQHMR�GLDULD�TXH�SXHGHQ�SRVHHU�ODV�LQVWDODFLRQHV�GH�VXSHUILFLH�

)LJXUD�1������5HODFLyQ�JDV�SHWUyOHR��5*3��GHO�iUHD�SLORWR�

/D� )LJXUD� 1�� ��� PXHVWUD� HO� FRPSRUWDPLHQWR� GH� SUHVLyQ� HQ� HO� iUHD
SLORWR� SDUD� FDGD� XQD� GH� ODV� VHQVLELOLGDGHV�� HQFRQWUDQGR� TXH� OD
LQ\HFFLyQ� FRQWLQXD� GH� DJXD� FRQ� XQD� WDVD� GH� LQ\HFFLyQ� GH� ����%<�'
PDQWLHQH� OD� SUHVLyQ� GHO� \DFLPLHQWR� FHUFDQD� D� VX� YDORU� LQLFLDO
�����OSFD��� OXHJR� GH� FLQFR� DxRV� GH� SUHGLFFLyQ�� 2EVHUYDPRV� GH� LJXDO
IRUPD�TXH�OD�LQ\HFFLyQ�FRQWLQXD�GH�JDV�VH�SUHVHQWD�FRPR�HO�PpWRGR�GH
UHFXSHUDFLyQ�TXH�PHQRV�PDQWLHQH� OD�SUHVLyQ�GH�\DFLPLHQWR��PLHQWUDV
TXH� ODV� VHQVLELOLGDGHV� GHO� SURFHVR� GH� LQ\HFFLyQ� $*$� DUURMDQ� XQ
PDQWHQLPLHQWR�GH�SUHVLyQ�LQWHUPHGLR���(VWH�FRPSRUWDPLHQWR�RULJLQD�HO
FLHUUH� WHPSUDQR�GH�SR]RV�SURGXFWRUHV�GHELGR�D�EDMRV� YDORUHV�GH�7+3
�SUHVLyQ� GH� FDEH]DO��� HQ� SDUWLFXODU� GXUDQWH� OD� LQ\HFFLyQ� FRQWLQXD� GH
JDV��OD�FXDO�QR�SHUPLWH�PDQWHQHU�OD�SUHVLyQ�HQ�HO�\DFLPLHQWR�\D�TXH�DO
VHU� HO� JDV� XQD� IDVH� FRQ� DOWD� PRYLOLGDG� HQ� HO� \DFLPLHQWR�� YLDMD



���������������������������������������������������������������������������������������������������������'LVFXVLyQ�GH�5HVXOWDGRV

���

UiSLGDPHQWH�SRU�HO�HVSDFLR�SRURVR�� LUUXPSLHQGR�GH�PDQHUD� WHPSUDQD
HQ�ORV�SR]RV�SURGXFWRUHV�

)LJXUD�1������3UHVLyQ�HQ�HO�\DFLPLHQWR�GHO�iUHD�SLORWR�

(Q�OD�7DEOD�1�����VH�UHVXPHQ�ORV�UHVXOWDGRV�REWHQLGRV�GH�FDGD�XQD�GH
ODV� VHQVLELOLGDGHV� HQ� OD� VLPXODFLyQ� QXPpULFD�� HQ� FXDQWR� D� SURGXFFLyQ
WRWDO�GH��DJXD�\�JDV�

7DEOD�1������5HVXOWDGRV�GH�SURGXFFLyQ�WRWDO�GH�DJXD�\�JDV�GH�ODVVHQVLELOLGDGHV�UHDOL]DGDV�
6HQVLELOLGDGHV 3URGXFFLyQ�WRWDO�GHDJXD��0%1� 3URGXFFLyQ�WRWDO�GHJDV��003&1�

3URFHVR�$*$��'DWRV�WULIiVLFRVH[SHULPHQWDOHV� ���� �����
3URFHVR�$*$��6WRQH�,� ���� �����
3URFHVR�$*$��6WRQH�,,� ���� �����

,Q\HFFLyQ�FRQWLQXD�GH�DJXD������%<�'� ���� �����
,Q\HFFLyQ�FRQWLQXD�GH�DJXD������%<�'� ���� ����
,Q\HFFLyQ�FRQWLQXD�GH�JDV��������%<�'� ��� �����
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(O�FRPSRUWDPLHQWR�GH�SURGXFFLyQ�GH�DJXD�\�JDV��HQ� OD� LQ\HFFLyQ�$*$
REVHUYDGR�HQ�ODV�ILJXUDV�DQWHULRUHV�QRV�SHUPLWH�DILUPDU�TXH�ORV�HIHFWRV
GH� KLVWpUHVLV� \� JDV� DWUDSDGR� GHO� IOXMR� WULIiVLFR� QR� SXHGHQ� VHU
UHSURGXFLGRV� D� SDUWLU� GH� GDWRV� ELIiVLFRV�� \D� TXH� QR� ORV� WRPDQ� HQ
FXHQWD�� 3RU� HVWD� UD]yQ�� ORV� GDWRV� WULIiVLFRV� H[SHULPHQWDOHV� DUURMDQ
PHQRUHV�SURGXFFLRQHV�GH�HVWDV�IDVHV�\D�TXH�GXUDQWH�OD�LQ\HFFLyQ�$*$�
HO�JDV�DWUDSDGR�SURGXFH�KLVWpUHVLV�HQ� ODV�SHUPHDELOLGDGHV�GHO� DJXD� \
GHO�JDV��DO�REVWDFXOL]DU�HO�EDUULGR�GHO�DJXD��GLVPLQX\HQGR�VX�PRYLOLGDG
\�SRU�HQGH�VX�SURGXFFLyQ��GH�LJXDO�IRUPD�RFXUUH�FRQ�IOXMR�GHO�JDV�\�OD
REVWDFXOL]DFLyQ� TXH� VREUH� pVWH� HMHUFH� HO� DJXD�� � (VWRV� HIHFWRV� VRQ� ORV
PHFDQLVPRV� FODYHV� GH� OD� LQ\HFFLyQ� $*$�� ORV� FXDOHV� QR� SXHGHQ
UHSURGXFLU� ORV�0RGHORV�GH�6WRQH�,�\�6WRQH�,,��D�EDMDV�VDWXUDFLRQHV�GH
SHWUyOHR�
(Q� FXDQWR� D� OD� SURGXFFLyQ� GH� DJXD� \� JDV� REWHQLGDV� GH� OD� LQ\HFFLyQ
FRQWLQXD� GH� DJXD�� JDV� \� GHO� SURFHVR� $*$�� VH� SXHGH� DSUHFLDU� OD
HILFLHQFLD�GH�HVWH�~OWLPR�PpWRGR�GH�UHFXSHUDFLyQ��\D�TXH� OD� LQ\HFFLyQ
DOWHUQDGD�GH�DJXD�\�JDV�SHUPLWH�FRQWURODU�OD�PRYLOLGDG�GH�HVWDV�IDVHV
FRPR� FRQVHFXHQFLD� GH� ORV� HIHFWRV� GH� KLVWpUHVLV� \� JDV� DWUDSDGR�� ORV
FXDOHV�� FRPR� DQWHULRUPHQWH� VH� LQGLFy�� FRQIRUPDQ� ORV� SULQFLSDOHV
SURFHVRV� GH� OD� LQ\HFFLyQ� $*$�� UDWLILFiQGROR� FRPR� XQD� H[FHOHQWH
HVWUDWHJLD� SDUD� GLVPLQXLU� OD� SURGXFFLyQ� GH� DJXD� \� JDV�� DO� UHGXFLU� OD
FDQDOL]DFLyQ� GH� ODV� IDVHV� LQ\HFWDGDV� GXUDQWH� HO� GHVSOD]DPLHQWR�
UHWDUGDQGR� GH� HVWD� IRUPD� VX� LUUXSFLyQ� HQ� ORV� SR]RV� SURGXFWRUHV�
5HVXOWDGRV� TXH� KDQ� VLGR� HYLGHQFLDGRV� HQ� OD� SUXHED� SLORWR� LQLFLDGD� HQ
0D\R�GHO������HQ�HO�/,&�/DJRFLQFR����
(V� LPSRUWDQWH� UHVDOWDU� HO� HIHFWR� TXH� RULJLQD� OD� SURGXFFLyQ� GH� DJXD� \
JDV� UHVSHFWR� DO� GLVHxR� GH� LQVWDODFLRQHV� GH� VXSHUILFLH�� \D� TXH� ORV
UHVXOWDGRV� GLVFXWLGRV� DUULED� VXJLHUHQ� TXH� HQ� FDVR� GH� XWLOL]DU� ORV
PRGHORV� GH� 6WRQH� GXUDQWH� OD� VLPXODFLyQ� GHO� SURFHVR� $*$�� VH� SXHGH
JHQHUDU� LQIRUPDFLyQ� TXH� FRQOOHYH� D� XQ� GLVHxR� GH� LQVWDODFLRQHV� GH
VXSHUILFLH� LQDGHFXDGR�� HO� FXDO� SXHGH� DIHFWDU� OD� UHQWDELOLGDG� GHO
SUR\HFWR�
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)LQDOPHQWH�� HVWH� DQiOLVLV� SHUPLWH� UHFRPHQGDU� OD� DSOLFDFLyQ� GH� ORV
PRGHORV�GH�HVWLPDFLyQ�6WRQH�,�\�6WRQH�,,�HQ�\DFLPLHQWRV�FRQ�XQD�DOWD
VDWXUDFLyQ� GH� SHWUyOHR�� � (Q� FDVR� GH� QR� SRVHHU� GDWRV� GH
SHUPHDELOLGDGHV� UHODWLYDV� WULIiVLFDV� H[SHULPHQWDOHV�� SDUD� VLPXODFLRQHV
HQ� \DFLPLHQWRV� TXH� SUHVHQWHQ� EDMDV� VDWXUDFLRQHV� GH� SHWUyOHR�� VH
UHFRPLHQGD�HO�XVR�GHO�0RGHOR�GH�6WRQH�,��\D�TXH�UHSURGXFH�PHMRU� ORV
GDWRV� H[SHULPHQWDOHV� TXH� HO� PRGHOR� GH� 6WRQH� ,,�� SHUR� WHQLHQGR� HQ
FRQVLGHUDFLyQ�HO�DQiOLVLV�GLVFXWLGR�HQ�HVWH�HVWXGLR�



���
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•� (O� PpWRGR� GH� &RUH\� SHUPLWH� DMXVWDU� GDWRV� GH� SHUPHDELOLGDGHV� UHODWLYDV
ELIiVLFDV� H[SHULPHQWDOHV� SDUD� ORV� VLVWHPDV� DJXD�SHWUyOHR� \� SHWUyOHR�JDV
FRQ�XQ�FRPSRUWDPLHQWR�FHUFDQR�DO�H[SRQHQFLDO�

•� 3RU�SULPHUD�YH]�HQ�9HQH]XHOD�VH�XWLOL]DQ�GDWRV�GH�SHUPHDELOLGDGHV�UHODWLYDV
WULIiVLFD�H[SHULPHQWDOHV��SDUD�VRSRUWDU�XQ�HVWXGLR�GH�VLPXODFLyQ��QXPpULFD
GHO�SURFHVR�GH�LQ\HFFLyQ�$*$�\�SDUD�HYDOXDU�OD�UHVSXHVWD�GH�ORV�PRGHORV�GH
HVWLPDFLyQ�GH�6WRQH�,�\�6WRQH�,,�QRUPDOL]DGRV�SRU�$]L]�	�6HWWDUL�

•� /RV� PRGHORV� GH� 6WRQH� ,� \� 6WRQH� ,,� QRUPDOL]DGRV� SRU� $]L]� 	� 6HWWDUL
VXEHVWLPDQ� OD� SHUPHDELOLGDG� UHODWLYD� WULIiVLFD� GHO� SHWUyOHR� D� EDMDV
VDWXUDFLRQHV� GHO� PLVPR�� \D� TXH� QR� WRPDQ� HQ� FXHQWD� ORV� HIHFWRV� GH� JDV
DWUDSDGR� H� KLVWpUHVLV�� ORV� FXDOHV� UHSUHVHQWDQ� PHFDQLVPRV� FODYHV� GHO
SURFHVR�GH�LQ\HFFLyQ�$*$�

•� (Q� OD� ]RQD� GH� DOWD� VDWXUDFLyQ� GH� SHWUyOHR� GH� ORV� GLDJUDPDV� WHUQDULRV�� ORV
PRGHORV� GH� 6WRQH� QRUPDOL]DGRV� SRU� $]L]� 	� 6HWWDUL� SRVHHQ
DSUR[LPDGDPHQWH�HO�PLVPR�FRPSRUWDPLHQWR�\�SUHVHQWDQ�XQ�EXHQ�DMXVWH�D
ORV�GDWRV�H[SHULPHQWDOHV��OR�FXDO�FRQFXHUGD�FRQ�ORV�UHVXOWDGRV�SUHVHQWDGRV
SRU�2DN�GXUDQWH�VXV�LQYHVWLJDFLRQHV�

•� (O� PRGHOR� GH� 6WRQH� ,,� QRUPDOL]DGR� SRU� $]L]� 	� 6HWWDUL�� UHSRUWD
SHUPHDELOLGDGHV�PHQRUHV�D�ODV�HVWLPDGDV�SRU�6WRQH�,��HQ� OD�]RQD�GH�EDMD
VDWXUDFLyQ�GH�SHWUyOHR�GH�ORV�GLDJUDPDV�WHUQDULRV��FRQILUPDQGR�OR�UHSRUWDGR
HQ�OD�OLWHUDWXUD�

•� /D� SULQFLSDO� GLIHUHQFLD� HQ� OD� UHVSXHVWD� GH� ORV� PRGHORV� GH� HVWLPDFLyQ� GH
6WRQH� QRUPDOL]DGRV� SRU� $]L]� 	� 6HWWDUL� HQ� OD� ]RQD� GH� EDMD� VDWXUDFLyQ� GH
SHWUyOHR�� VH� HQFXHQWUD� HQ� OD� IRUPD� HQ� TXH� FDGD� PRGHOR� HVSHFLILFD� OD
VDWXUDFLyQ�PtQLPD�GH�SHWUyOHR�HQ�HO�VLVWHPD�WULIiVLFR��6RP��

•� (O�PRGHOR�TXH�PHMRU�DMXVWD� ORV�GDWRV�H[SHULPHQWDOHV�GH� OD�SHUPHDELOLGDG
UHODWLYD�WULIiVLFD�GHO�SHWUyOHR�HV�HO�PRGHOR�GH�6WRQH�,�QRUPDOL]DGR�SRU�$]L]
	�6HWWDUL�

•� /RV�GLDJUDPDV�WHUQDULRV�VRQ�XQD�H[FHOHQWH�KHUUDPLHQWD�SDUD�YLVXDOL]DU� ODV
FXUYDV� LVRSHUPDV� JHQHUDGDV� SRU� ORV� PRGHORV� GH� HVWLPDFLyQ� GH
SHUPHDELOLGDGHV� UHODWLYDV� GHO� SHWUyOHR�� DVt� FRPR� SDUD� DSUHFLDU� ODV
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WUD\HFWRULDV�JHQHUDGDV�SRU�ORV�GLIHUHQWHV�FLFORV�GH�LQ\HFFLyQ�GH�DJXD�\�JDV
GXUDQWH�SUXHEDV�GH�GHVSOD]DPLHQWRV�

•� /D�VLPXODFLyQ�QXPpULFD�GHO�SURFHVR�GH�LQ\HFFLyQ�$*$�GHPRVWUy�TXH�SHUPLWH
DXPHQWDU� OD�SURGXFFLyQ�GH�SHWUyOHR�\�GLVPLQXLU� OD�SURGXFFLyQ�GH�DJXD�HQ
FRPSDUDFLyQ� FRQ� OD� LQ\HFFLyQ� FRQWLQXD� GH� DJXD�� OXHJR� GH� FLQFR� DxRV� GH
SUHGLFFLyQ��&RPR�FRQVHFXHQFLD�GH�ORV�HIHFWRV�GH�KLVWpUHVLV�\�JDV�DWUDSDGR
TXH� SHUPLWHQ� PRYLOL]DU� XQD� IUDFFLyQ� H[WUD� GH� SHWUyOHR� \� FRQWURODU� OD
PRYLOLGDG�GH�ORV�IOXLGRV�GH�LQ\HFFLyQ�

•� /D� VLPXODFLyQ� QXPpULFD� GH� OD� LQ\HFFLyQ� FRQWLQXD� GH� DJXD� LQGLFy� TXH� XQ
DXPHQWR�HQ�OD�WDVD�GH�LQ\HFFLyQ�RFDVLRQD�XQD�GLVPLQXFLyQ�HQ�OD�SURGXFFLyQ
GH�SHWUyOHR��\D�TXH�HO�DJXD�VH�FDQDOL]D�\�GHMD�PD\RU�FDQWLGDG�GH�SHWUyOHR
DWUDSDGR�R�³E\SDVHDGR´�HQ�HO�HVSDFLR�SRURVR�GH�OD�URFD�

•� (O� SURFHVR� GH� LQ\HFFLyQ� $*$�� HQ� OD� VLPXODFLyQ� QXPpULFD�� SUHVHQWD
DSUR[LPDGDPHQWH� OD�PLVPD�UHFXSHUDFLyQ�GH�FUXGR�TXH� OD�JHQHUDGD�SRU� OD
LQ\HFFLyQ�FRQWLQXD�GH�JDV��SHUR�XWLOL]DQGR�OD�PLWDG�GHO�YROXPHQ�GH�JDV�GH
LQ\HFFLyQ�� HO� FXDO� UHSUHVHQWD� XQ� IDFWRU� FUtWLFR� HQ� OD� LPSODQWDFLyQ� GH
SUR\HFWRV�GH�LQ\HFFLyQ�

•� (Q� OD� VLPXODFLyQ� QXPpULFD� GHO� SURFHVR� GH� LQ\HFFLyQ� $*$�� ORV�PRGHORV� GH
6WRQH�,�\�6WRQH�,,��QRUPDOL]DGRV�SRU�$]L]�	�6HWWDUL�VXEHVWLPDQ��UHVSHFWR�D
ORV�GDWRV�H[SHULPHQWDOHV�WULIiVLFRV��OD�SURGXFFLyQ�GH�SHWUyOHR�HQ������%1�\
�����%1��UHVSHFWLYDPHQWH��OXHJR�GH�FLQFR�DxRV�GH�SUHGLFFLyQ�

•� /D�SURGXFFLyQ�GH�DJXD�\�JDV�GXUDQWH�OD�VLPXODFLyQ�GHO�SURFHVR�GH�LQ\HFFLyQ
$*$� IXH� VREUHVWLPDGD� SRU� ORV� PRGHORV� GH� 6WRQH� UHVSHFWR� D� ORV� GDWRV
H[SHULPHQWDOHV�WULIiVLFRV��\D�TXH�HVWRV�PRGHORV� IDOODQ�DO�QR�UHSURGXFLU� ORV
HIHFWRV� GH� JDV� DWUDSDGR� H� KLVWpUHVLV�� ORV� FXDOHV� SHUPLWHQ� FRQWURODU� ORV
IUHQWHV�GH�ODV�IDVHV�LQ\HFWDGDV��GLVPLQX\HQGR�GH�HVWD�IRUPD��HO�WLHPSR�GH
LUUXSFLyQ�GH�ODV�PLVPDV�HQ�ORV�SR]RV�SURGXFWRUHV�

•� $O�XWLOL]DU�ORV�PRGHORV�GH�HVWLPDFLyQ�GH�SHUPHDELOLGDGHV�UHODWLYDV�WULIiVLFDV
VH�GHEH�WRPDU�HQ�FXHQWD�ODV�WDVDV�GH�SURGXFFLyQ�GH�IOXLGRV��\D�TXH�SXHGHQ
VHU�XQ�IDFWRU� LPSRUWDQWH�HQ� OD�YLDELOLGDG� WpFQLFD�\�HFRQyPLFD�GH�HVWH� WLSR
GH� SUR\HFWRV�� VHJ~Q� OD� GLVSRQLELOLGDG� \� FDSDFLGDG� GH� PDQHMR� GH� ODV
LQVWDODFLRQHV�GH�SURGXFFLyQ�
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���

•� (Q� FDVR� GH� QR� SRVHHU� GDWRV� H[SHULPHQWDOHV� GH� SHUPHDELOLGDGHV� UHODWLYDV
WULIiVLFD�DO�PRPHQWR�GH�UHDOL]DU�VLPXODFLRQHV�QXPpULFDV�GH�\DFLPLHQWRV�TXH
SUHVHQWHQ�IHQyPHQRV�GH�IOXMR�WULIiVLFR�D�EDMDV�VDWXUDFLRQHV�GH�SHWUyOHR��VH
UHFRPLHQGD� HO� XVR� GHO�PRGHOR� GH� HVWLPDFLyQ� GH� 6WRQH� ,� QRUPDOL]DGR� SRU
$]L]�	�6HWWDUL��SHUR�WRPDQGR�HQ�FXHQWD�TXH�pVWH�VXEHVWLPD�OD�PRYLOLGDG�GHO
SHWUyOHR� \� VREUHVWLPD� OD� PRYLOLGDG� GH� ODV� IDVHV� LQ\HFWDGDV� GXUDQWH� XQ
SURFHVR� GH� LQ\HFFLyQ� $*$�� � 6L� VH� GHVHD� VLPXODU� XQ� SURFHVR� GH� LQ\HFFLyQ
$*$� HQ� \DFLPLHQWRV� TXH� SUHVHQWHQ� DOWDV� VDWXUDFLRQHV� GH� SHWUyOHR�� VH
UHFRPLHQGD� OD� DSOLFDFLyQ� GH� FXDOTXLHUD� GH� ORV� PRGHORV� GH� 6WRQH
QRUPDOL]DGRV�SRU�$]L]�	�6HWWDUL�

•� 5HDOL]DU� SUXHEDV� H[SHULPHQWDOHV� GH� SHUPHDELOLGDGHV� UHODWLYDV� ELIiVLFDV� GH
LPELELFLyQ�\�GUHQDMH�SDUD�ORV�VLVWHPDV�DJXD�SHWUyOHR�\�JDV�SHWUyOHR��FRQ�HO
REMHWR� GH� SRGHU� HYDOXDU� OD� UHVSXHVWD� GH� ORV�PRGHORV� GH� &DUOVRQ�� /DQG� \
.LOORXJK��ORV�FXDOHV�SHUPLWHQ�LQFOXLU�HO�HIHFWR�GH�KLVWpUHVLV�HQ�OD�SUHGLFFLyQ
GH�SURFHVRV�$*$��SRU�VHU�XQR�GH�ORV�PHFDQLVPRV�PiV�LPSRUWDQWHV�GH�HVWH
PpWRGR�GH�UHFREUR�

•� $O�XWLOL]DU�HO�PpWRGR�GH�&RUH\��VH�GHEHQ�UHDOL]DU�FRPSDUDFLRQHV�FRQWLQXDV
GHO� DMXVWH� REWHQLGR� SRU� HVWH� PpWRGR� FRQ� ORV� GDWRV� GH� SHUPHDELOLGDGHV
UHODWLYDV� ELIiVLFDV� H[SHULPHQWDOHV�� SDUD� DSUHFLDU� VL� HVWH� SURFHGLPLHQWR
UHSUHVHQWD� HO�PHMRU� DMXVWH�GH�HVWRV� GDWRV�� � 3RU� RWUR� ODGR�� VH� UHFRPLHQGD
XWLOL]DU� OD�PHMRU� WHQGHQFLD� OLQHDO� HQ� OD� VHOHFFLyQ� GH� GDWRV� H[SHULPHQWDOHV
³FRQILDEOHV´��\D�TXH�VH�REVHUYy�TXH�HVWR�RFDVLRQD�FDPELRV�LPSRUWDQWHV�HQ
ODV�FXUYDV�DMXVWDGDV��6LQ�HPEDUJR��VLHPSUH�VH�GHEH�HVWDU�FKHTXHDQGR�TXH
OD� VHOHFFLyQ� GH� OD� PHMRU� UHFWD� DUURMH� XQ� UHVXOWDGR� FRKHUHQWH�� � 3RU� RWUD
SDUWH�� VH� GHEH� SURFXUDU� XWLOL]DU� WRGRV� ORV� GDWRV� H[SHULPHQWDOHV� \
~QLFDPHQWH� GHVFDUWDU� DTXHOORV� TXH� VH� DOHMHQ� FRQVLGHUDEOHPHQWH� GHO
FRPSRUWDPLHQWR�JHQHUDO��FRQ�HO�REMHWR�GH�REWHQHU�XQ�DMXVWH�UHSUHVHQWDWLYR
GH�ORV�GDWRV�H[SHULPHQWDOHV�
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•� (Q�FDVR�GH�SRVHHU�GDWRV�GH�SHUPHDELOLGDGHV�UHODWLYDV�ELIiVLFDV�GH�GUHQDMH
GH�XQ�\DFLPLHQWR�KLGUyILOR�\�XQ�SXQWR�GH�OD�FXUYD�GH�LPELELFLyQ��VH�SXHGHQ
JHQHUDU�ORV�GDWRV�GH�LPELELFLyQ�D�SDUWLU�GHO�PpWRGR�GH�&DUOVRQ�

•� 3DUD�XWLOL]DU� ORV�PRGHORV�GH�HVWLPDFLyQ�GH�SHUPHDELOLGDGHV�WULIiVLFDV�HQ�HO
VLPXODGRU� (&/,36(� ���� VH� GHEHQ� LQWURGXFLU� ORV� GDWRV� GH� SHUPHDELOLGDGHV
ELIiVLFDV�XWLOL]DQGR� ORV�FRPDQGR��NH\ZRUGV��6:)1��6*)1�<�62)���\D�TXH
GH�OR�FRQWUDULR�QR�DSOLFDUi�FRUUHFWDPHQWH�ORV�PRGHORV�

•� (V�LPSRUWDQWH�OHHU�HO�FDStWXOR�1�����GHO�0DQXDO�GH�'HVFULSFLyQ�7pFQLFD�GHO
VLPXODGRU�(&/,36(��9HUVLyQ������D���HQ�HO�FXDO�VH�H[SOLFDQ�GHWDOODGDPHQWH
ORV� UHTXHULPLHQWRV� GH� FRQVLVWHQFLD� HQ� ORV� GDWRV� GH� SHUPHDELOLGDGHV
UHODWLYDV�ELIiVLFDV�KD�VHU�LQWURGXFLGDV�HQ�HO�VLPXODGRU�

•� (Q�FDVR�GH�XWLOL]DU� ORV�PRGHORV�GH�KLVWpUHVLV�HQ�HO�VLPXODGRU�UHYLVDU� OD�GHO
PDQXDO�³+RZ�WR�JXLGH��7KH�HIIHFW�RI�+\VWHUHVLV�RSWLRQV�LQ�(FOLSVH´��(FOLSVH
6XSSRUW���������HQ�HO�FXDO�HVSHFLILFDQ�FRPR�DFWLYDU�HVWD�RSFLyQ��LQWURGXFLU
ORV� GDWRV� GH� SHUPHDELOLGDGHV� UHODWLYDV� DO� VLPXODGRU� \� HO� SURFHGLPLHQWR� D
VHJXLU�

•� 6H� UHFRPLHQGD� HO� XVR� GHO� SURJUDPD� .U'UDZ� SDUD� JHQHUDU� ORV� GLDJUDPDV
WHUQDULRV� WDQWR� GH� GDWRV� GH� SHUPHDELOLGDGHV� UHODWLYDV� WULIiVLFDV
H[SHULPHQWDOHV��FRPR�ORV�HVWLPDGRV�SRU�ORV�PRGHORV�WHyULFRV�

•� $FWXDOL]DU� HO� FRWHMR� KLVWyULFR� GHO� PRGHOR� GH� VLPXODFLyQ� QXPpULFD� FRQ� ORV
GDWRV� GH� SURGXFFLyQ� GH� ORV� ~OWLPRV� FLFORV� GH� LQ\HFFLyQ� $*$� UHDOL]DGRV� HQ
FDPSR��FRQ�OD�ILQDOLGDG�GH�DSUHFLDU�VL�HO�FRPSRUWDPLHQWR�WULIiVLFR�VH�VLJXH
DSUHFLDQGR�HQ�HO�\DFLPLHQWR��R�VL�SRU�HO�FRQWUDULR�� OD�VHJUHJDFLyQ�GH�IDVHV
HVWDEOHFLy�ILQDOPHQWH�XQ�VLVWHPD�ELIiVLFR�HQ�HO�\DFLPLHQWR�
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>�@ 0$15,48(��(��³5HFXSHUDFLyQ�0HMRUDGD�GH�&UXGR´��0DWHULDO�GLGiFWLFR�GH
FXUVR�GLFWDGR�HQ�HO�&,('�GHO�������-XQ������

>�@ 0$15,48(��(��HW�DO��2FWXEUH��������³9/(�:$*�,QMHFWLRQ�/DERUDWRU\�)LHOG
0DUDFDLER�/DNH´��3XEOLFDFLyQ�63(�������

>�@ 0$15,48(�� (� �� HW� DO�� 2FWXEUH� ������ ³:DWHU�$OWHUQLQJ�*DV� IORRGLQJ� LQ
9HQH]XHOD�� 6HOHFWLRQ� RI� FDQGLGDWHV� EDVHG� RQ� VHFUHHQLQJ� FULWHUHD� RI
LQWHUQDWLRQDO�ILHOG�H[SHULHQFHV´��3XEOLFDFLyQ�63(�������

>�@ /$56(1��-�$��6.$8*(��$��2FWXEUH�������³6LPXODWLRQ�RI�,PPLVFLEOH�:$*
3URFHVV� 8VLQJ� &\FOH�'HSHQGHQW� 7KUHH�3KDVH� 5HODWLYH� 3HUPHDELOLWLHV´�
3XEOLFDFLyQ�63(�������

>�@ ',�&(6$5(��)��2FWXEUH�������³�(YDOXDFLyQ�GHO�SURFHVR�GH�LQ\HFFLyQ�$*$
FRQ�1LWUyJHQR�SRU�PHGLR�GH�XQD�VLPXODFLyQ�QXPpULFD�GHO�<DFLPLHQWR�&��9/(�
���´��&DUDFDV��7UDEDMR�HVSHFLDO�GH�JUDGR���39'6$�,QWHYHS��6�$����SS��������

>�@ $/9$5(=��&���0$15,48(��(��HW�DO��2FWXEUH�������³:$*�SLORW�DW�9/(�ILHOG
DQG� ,25� RSSRUWXQLWLHV� IRU�PDWXUH� ILHOGV� DW� 0DUDFDLER� /DNH´�� 3XEOLFDFLyQ� 63(
������

>�@ '21$/'621�� (������� � ³� (QKDQFHG� RLO� UHFRYHU\�� ,� IXQGDPHQWDOV� DQG
DQDO\VHV´���$PVWHUGDP��(OVHYLHU�6FLHQFH�3XEOLVKHUV�%�9��SS���������������

>�@ 3,12�� +�� ������ � ³*XtDV� GH� ,QJHQLHUtD� GH� <DFLPLHQWRV� ,´�� � *XtDV� GH
HVWXGLR��7HFQRVLQHUJLD�

>�@ &5$)7�� %�&�� +$:.,16�� 0�)�� ������ ³$SSOLHG� 3HWUROHXP� 5HVHUYRLU
(QJLQHHULQJ´��1HZ�-HUVH\��3UHWLQFH�+DOO�375��SS�����������������������
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>��@ +21$53285�� 0�� .2('(5,7=�� /�� +$59(<�� +�� ������ ³5HODWLYH
3HUPHDELOLW\�RI�3HWUROHXP�5HVHUYRLUV´�&5&�3UHVV��%RFD�5DWRQ��),�86$��SS�����
������������

>��@ &5$,*�� )� -U�� ������ ³$VSHFWRV� GH� ,QJHQLHUtD� GH� OD� ,Q\HFFLyQ� GH� $JXD´�
0RQRJUDItD�9ROXPHQ����7H[DV�86$��63(�RI�$,0(��SS�������������������������
���

>��@ &$5/621��)��0��������³6LPXODWLRQ�RI�5HODWLYH�3HUPHDELOLW\�+\VWHUHVLV�WR
WKH�1RQ�:HWWLQJ�3KDVH´��3XEOLFDFLyQ�63(�������

>��@ /$1'��&��(��-XQLR��������³&DOFXODWLRQ�RI�,PELELWLRQ�5HODWLYH�3HUPHDELOLW\
IRU� 7ZR�� DQG� 7KUHH�3KDVH� )ORZ� IURP� 5RFN� 3URSHUWLHV´�� 3XEOLFDFLyQ� �-RXUQDO�
63(-��63(��������SS����������

>��@ 6721(��+��/��6HSWLHPEUH�������³�9HUWLFDO�&RQIRUPDQFH�LQ�DQ�$OWHUQDWLQJ
:DWHU�0LVFLEOH�*DV�)ORRG´��3XEOLFDFLyQ�63(�������

>��@ 0$15,48(�� (�� -XOLR�� ������ ³� 5HYLVLyQ� \� 'LVFXVLyQ� GH� ORV� PpWRGRV
H[SHULPHQWDOHV� HPSOHDGRV� SDUD� HO� HVWXGLR� GHO� SURFHVR� GH� LQ\HFFLyQ� :$*´�
&DUDFDV��,QIRUPH�7pFQLFR���,17����������3'96$�,QWHYHS��6�$�

>��@ 685*8&+(9��/��0��HW�DO��2FWXEUH��������³2SWLPXP�:DWHU�$OWHUQDWH�*DV
,QMHFWLRQ�6FKHPHV�IRU�6WUDWLILHG�5HVHUYRLUV´��3XEOLFDFLyQ�63(�������

>��@ &+5,67(16(1�� -�� 5�� HW� DO�� $EULO�� ������ ³&RPSRVLWLRQDO� DQG� 5HODWLYH
3HUPHDELOLW\�+\VWHUHVLV�(IIHFWV�RQ�1HDU�0LVFLEOH�:$*´��3XEOLFDFLyQ�63(�������

>��@ $5$8-2�� 0�� 9(/$=&2�� 0�� $�� $5$48(�� $�� 2FWXEUH�� ������ ³0RGHORV� \
0pWRGRV� SDUD� HYDOXDU� (IHFWRV� GH� +LVWpUHVLV� HQ� SURFHVRV� GH� 'HVSOD]DPLHQWR�
(VWDGR�GHO�$UWH´��&DUDFDV��,QIRUPH�7pFQLFR���,17�������������3'96$�,QWHYHS�
6��$�



���������������������������������������������������������������������������������������������������������������������������%LEOLRJUDItD

���

>��@ 0$57,1�� -�%�� 2FWXEUH� ������ ³$Q� (PSLULFDO� 0RGHO� IRU� 7KUHH�3KDVH
5HODWLYH�3HUPHDELOLW\´��3XEOLFDFLyQ�63(�������

>��@ &$5/621�� )�� 2FWXEUH� ������ ³6LPXODWLRQ� RI� UHODWLYH� SHUPHDELOLW\
K\HWHUHVLV�WR�WKH�QRQZHWWLQJ�SKDVHV´��3XEOLFDFLyQ�63(�������

>��@� .,//28*+�� -�� � 2FWXEUH� ������ ³5HVHUYRLU� VLPXODWLRQ� ZLKW� KLVWRU\�
GHSHQGHQW� VDWXUDWLRQ� IXQFWLRQV´�� 3XEOLFDFLyQ� �-RXUQDO�� 63(-� �63(� ������� SS�
�������

>��@ 6721(��+���)HEUHUR��������³3UREDELOLW\�PRGHO�IRU�HVWLPDWLQJ�WKUHH�SKDVH
UHODWLYH�SHUPHDELOLW\´��3XEOLFDFLyQ��-RXUQDO��63(-��63(��������SS����������

>��@ 9(/$=&2�� 0�� 52'5Ë*8(=�� $�� $EULO�� ������ ³(VWLPDFLyQ� GH
3HUPHDELOLGDGHV� 5HODWLYDV� 7ULIiVLFDV� D� SDUWLU� GH� &RUUHODFLRQHV´�� &DUDFDV�
,QIRUPH�7pFQLFR���,17�������������3'96$�,QWHYHS��6��$�

>��@ )$<(56��)��0$77+(:6��-��$EULO�������³(YDOXDWLRQ�RI�QRUPDOL]HG�6WRQH�V
PHWKRGV� IRU� HVWLPDWLQJ� WKUHH�SKDVH� UHODWLYH� SHUPHDELOLWLHV´�� 3XEOLFDFLyQ
�-RXUQDO��63(-��63(���������SS����������

>��@ $/9$5(=�� &�� ³6LPXODFLyQ� GH� <DFLPLHQWRV��0yGXOR� ��� &RWHMR� +LVWyULFR´�
0DWHULDO�GLGiFWLFR�GH�FXUVR�GLFWDGR�HQ�HO�&,('�HQ�-XOLR�GH������

>��@ 2/$9�� 9�� .�� HW� DO�� -XOLR�� ������ ³7ZR� DQG� WKUHH�SKDVH� UHODWLYH
SHUPHDELOLWLHV�IRU�/DJRFLQFR�ILHOG��3'96$�,QWHYHS´��3(7(&��6RIWZDUH�	�6HUYLFHV
$6�

>��@ 2/$9�� 9�� � (%(/)2572)7�� (�� HW� DO�� � -XOLR� ������ ³/DJRFLQFR�:$*� SLORW
ODERUDWRU\�H[SHULPHQWV�DQG�VLPXODWLRQV��5HSRUW�3(7(&�����´��3(7(&��6RIWZDUH
	�6HUYLFHV��$6�



���������������������������������������������������������������������������������������������������������������������������%LEOLRJUDItD
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>��@ %25*(6��$��HW�DO��³/DERUDWRULR�,QWHJUDGR�GH�&DPSR��/,&��GHO�9/(�����
(VWXGLR� GH� KLQFKDPLHQWR� FRQ� 1LWUyJHQR� GHO� IOXLGR� /3*������ SDUD� 3'96$
([SORUDFLyQ� \� 3URGXFFLyQ´�� &DUDFDV�� ,QIRUPH� 7pFQLFR� �� ,17�� ����������
3'96$�,QWHYHS��6��$�

>��@ 520(52��2��(7�$/��'LFLHPEUH�������³(VWXGLR�GH�OD�LQ\HFFLyQ�DOWHUQDGD
$*$� HQ� � XQ� PRGHOR� FRPSXHVWR� GH� DOWD� SHUPHDELOLGDG� FRQ� Q~FOHRV� GHO
\DFLPLHQWR� &��9/(����´�� &DUDFDV�� ,QIRUPH� 7pFQLFR��� ,17�� ��������� 3'96$�
,QWHYHS��6��$�

>��@ %$55,26�� $�� (QHUR� ������ ³(YDOXDFLyQ� GH� OD� UHODFLyQ� DJXD�JDV� HQ� OD
LQ\HFFLyQ� $*$� HQ� Q~FOHR� FRPSXHVWR� GHO� 9/(����� HQ� /DJRFLQFR�� 0RGHOR� GH
SHUPHDELOLGDG�LQWHUPHGLD´�&DUDFDV��,QIRUPH�7pFQLFR���,17�����������3'96$�
,QWHYHS��6��$�

>��@ 67,/(6��-��������³6SHFLDO�FRUH�DQDO\VLV�LQ�UHVHYRLU�HQJLQHHULQJ´��&HQWUH
IRU�FRQWLQXLQJ�(GXFDWLRQ��,PSHUHDO�&ROOHJH��/RQGUHV�

>��@ *(248(67��³(FOLSVH�����5HIHUHQFH�0DQXDO´��9HUVLyQ������D�

>��@ %$/%,16.,��(�)��HW�DO��2FWXEUH�������³.H\�FKDUDFWHULVWLFV�RI�WKUHH�SKDVH
RLO� UHODWLYH� SHUPHDELOLW\� � IRUPXODWLRQV� IRU� LPSURYHG� RLO� UHFRYHU\� SUHGLFWLRQV´�
/RQGUHV��3HWUROHXP�*HRVFLHQFH��9RO����SS���������

>��@ *8=0$1�� 5�(�� HW� DO�� 2FWXEUH� ������ ³7KUHH�SKDVH� IORZ� LQ� ILHOG�VFDOH
VLPXODWLRQV�RI�JDV�DQG�:$*´��3XEOLFDFLyQ�63(�������

>��@ 2$.�� 0�-�HW� DO�� $JRVWR� ������ ³7KUHH�3KDVH� 5HODWLYH� 3HUPHDELOLW\� RI
ZDWHU�ZHW�%HUHD´��3XEOLFDFLyQ��-RXUQDO��63(-��SS����������

>��@ 2$.�� 0�-�� 2FWXEUH� ������ ³7KUHH�3KDVH� 5HODWLYH� 3HUPHDELOLW\� RI� %HUHD
VDQGVWRQH´��3XEOLFDFLyQ�63(������� � �
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*HQHUDO
$*$«««««« 0pWRGR�GH�UHFXSHUDFLyQ�PHMRUDGD�TXH�FRQVLVWH�HQ�OD�LQ\HFFLyQDOWHUQDGD�GH�JDV�\�DJXD�
D�S $JXD�SHWUyOHR�
&«««««««�� &RQVWDQWH�GH�/DQG�
&2�««««««� 'Ly[LGR�GH�&DUERQR�
(K«««««««� (ILFLHQFLD�9HUWLFDO�GH�EDUULGR�
(D«««««««� (ILFLHQFLD�$UHDO�GH�EDUULGR�
(Y«««««««� (ILFLHQFLD�9ROXPpWULFD�GH�EDUULGR�
(G««««««« (ILFLHQFLD�0LFURVFySLFD�GH�'HVSOD]DPLHQWR�
(5«««««««� (ILFLHQFLD�GH�5HFREUR�
J«««««««« *UDYHGDG�
J�S��������������� *DV�SHWUyOHR�
*&««««««« *DVHV�GH�&RPEXVWLyQ�
+«««««««« $OWXUD�GH�XQ�OtTXLGR�GHQWUR�GH�XQ�FDSLODU�
.D«««««««� 3HUPHDELOLGDG�$EVROXWD�
.H«««««««� 3HUPHDELOLGDG�(IHFWLYD�
.K«««««««� 3HUPHDELOLGDG�+RUL]RQWDO�
.UJ««««««« 3HUPHDELOLGDG�UHODWLYD�GHO�JDV�
.URJ««««««�� 3HUPHDELOLGDG�UHODWLYD�GHO�SHWUyOHR�DO�JDV�
.URZ««««««� 3HUPHDELOLGDG�UHODWLYD�GHO�SHWUyOHR�DO�DJXD�
.UZ««««««« 3HUPHDELOLGDG�UHODWLYD�GHO�DJXD�
.Y«««««««�
OFSD««««««

3HUPHDELOLGDG�9HUWLFDO�
/LEUDV�SRU�SXOJDGD�FXDGUDGD�DEVROXWD

0«««««««« 5HODFLyQ�GH�PRYLOLGDG�
1�«««««««� 1LWUyJHQR�
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3DUD� HO� VLVWHPD� ELIiVLFR� �DJXD�JDV�� HVWXGLDGR� HQ� HO� PRGHOR�� /DQG� ������
UHDOL]D�VXV�LQYHVWLJDFLRQHV�VXSRQLHQGR�TXH� GXUDQWH�XQ�SURFHVR�GH�LPELELFLyQ�
D�FXDOTXLHU�YDORU�GH� 


J6 ��VH�SXHGHQ�GLVWLQJXLU�GRV�WLSRV�GH�VDWXUDFLRQHV�GH�JDV�
/D� SULPHUD� FRUUHVSRQGH� D� OD� VDWXUDFLyQ� GH� JDV� DWUDSDGD� �6JW��� OD� FXDO� QR
FRQWULEX\H�DO�PRYLPLHQWR�GHO�JDV��\D�TXH�SHUPDQHFH�LQPyYLO��\�OD�VHJXQGD�HV
GHQRPLQDGD� VDWXUDFLyQ� PyYLO� R� OLEUH� GH� JDV� �6JI��� � &RQ� HVWD� VXSRFLVLyQ� VH
SXHGH�REWHQHU� OD�.UJ�\�.UZ� WRPDQGR�HQ�FXHQWD� ORV�HIHFWRV�GH�KLVWpUHVLV�\�JDV
DWUDSDGR�HQ�HO�PHGLR�SRURVR��FRQVLGHUDQGR�HO�IDFWRU�GLVWULEXFLyQ�GHO�WDPDxR�GH
SRUR��λ ���SDUD�PD\RU�GHWDOOH�UHYLVDU�OD�UHIHUHQFLD�1������
(Q�XQ�VLVWHPD� WULIiVLFR�� FXDQGR� ODV� WUHV� IDVHV� VDWXUDQ�HO�PHGLR�SRURVR��/DQG
������� FRQVLGHUD� TXH� OD� .UJ� VLJXH� VLHQGR� � OD� PLVPD� TXH� SDUD� XQ� VLVWHPD
ELIiVLFR�� � (VWD� VXSRVLFLyQ� VH� GHEH� D� TXH� HO� JDV� �DO� VHU� OD� IDVH� QR�PRMDQWH��
RFXSD� ORV�PLVPRV�SRURV�VLQ� LPSRUWDU� OD�QDWXUDOH]D�GH� ORV� OtTXLGRV�SUHVHQWHV�
3RU� UD]RQHV�VLPLODUHV�� VL�HO�PHGLR�SRURVR�HV�PRMDGR�SRU�DJXD�� OD�.UZ�SDUD� OD
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LPELELFLyQ� SRVHH� HO� PLVPR� FRPSRUWDPLHQWR� SDUD� XQ� VLVWHPD� ELIiVLFR� \� XQR
WULIiVLFR�����
(Q�XQ�VLVWHPD�WULIiVLFR�PRMDGR�SRU�DJXD��WDQWR�HO�SHWUyOHR�FRPR�HO�JDV�TXHGDQ
DWUDSDGRV� D� PHGLGD� TXH� VH� LQFUHPHQWD� OD� 6Z�� � 3DUD� HO� GHVDUUROOR� GH� VXV
HFXDFLRQHV��/DQG�VXSRQH�TXH� OD� VDWXUDFLyQ�Pi[LPD�GH�KLGURFDUEXURV� � 
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HVWD�KLSyWHVLV�VH�REWLHQH�OD�VLJXLHQWH�HFXDFLyQ�
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/D�VDWXUDFLyQ�GH�SHWUyOHR� OLEUH� �6RI�� VH�GHVDUUROOD�D�SDUWLU�GH� OD�H[SUHVLyQ�GH
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(O� ~OWLPR� WpUPLQR� GH� HVWD� HFXDFLyQ� FRQVLGHUD� TXH� HO� JDV� HQWUDPSDGR� HVWi
VLHQGR�HYDGLGR��E\SDVHGR��SRU�HO�FUXGR�GXUDQWH�VX�DYDQFH�

����02'(/2�'(�.,//28*+�
(Q�������.LOORXKJ�SUHVHQWy�XQ�PRGHOR�SDUD�GHVFULELU� ORV�HIHFWRV�GH�KLVWpUHVLV
HQ�HO�FRPSRUWDPLHQWR�WULIiVLFR��EDViQGRVH�HQ�OD�UHSUHVHQWDFLyQ�GH�XQD�IXHUWH
GHSHQGHQFLD�HQWUH�ODV�SURSLHGDGHV�GHO�IOXMR�\�OD�KLVWRULD�GH�VDWXUDFLyQ�������
.LOORXJK� REVHUYy� XQD� JUDQ� GLIHUHQFLD� HQ� ODV� FXUYDV� GH� SHUPHDELOLGDGHV
UHODWLYDV� GH� ODV� IDVHV� QR� PRMDQWHV� SDUD� SURFHVRV� GH� LPELELFLyQ� \� GUHQDMH�
VLHQGR� OD� SULPHUD� OD� TXH� SUHVHQWD� ORV� PHQRUHV� YDORUHV�� � (VWD� GLIHUHQFLD� HV
FRQVHFXHQFLD� GHO� HQWUDPSDPLHQWR� GH� OD� IDVH� QR�PRMDQWH� DO� LQFUHPHQWDUVH� OD
VDWXUDFLyQ�GH�OD�IDVH�PRMDQWH���3RU�HO�FRQWUDULR��OD�IDVH�PRMDQWH�SUHVHQWD�XQD
QDWXUDOH]D� UHYHUVLEOH�� \D� TXH� H[LVWH� SRFD� GLIHUHQFLD� HQ� ODV� SHUPHDELOLGDGHV
UHODWLYDV�REWHQLGDV�GXUDQWH�SURFHVRV�GH�LPELELFLyQ�\�GUHQDMH������
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)LJXUD�1��$�����+LVWpUHVLV�HQ�OD�SHUPHDELOLGDG�UHODWLYD�GH�OD�IDVH�QRPRMDQWH�
'HELGR�D� TXH� �.LOORXJK� FRQVLGHUD� DO� SURFHVR�GH� LPELELFLyQ� LUUHYHUVLEOH�� FRPR
SRGHPRV� DSUHFLDU� HQ� OD� )LJXUD� 1�� $���� XQD� YH]� LQLFLDGR� HO� SURFHVR� GH
LPELELFLyQ��OD�FXUYD�GH�.U�VHJXLUi�OD�FXUYD�GH�LPELELFLyQ�� LQFOXVR�VL�HO�SURFHVR
HV� GH� GUHQDMH�� KDVWD� DOFDQ]DU� OD� Pi[LPD� VDWXUDFLyQ� KLVWyULFD� GH� OD� IDVH� QR
PRMDQWH����3DUD�VDWXUDFLRQHV�GH�OD�IDVH�QR�PRMDQWH�PD\RUHV�D�HVWH�Pi[LPR��VH
VXSRQH�TXH�OD�.U�GH�OD�IDVH�QR�PRMDQWH�VLJXH�OD�FXUYD�GH�.U�FRUUHVSRQGLHQWH�DO
SURFHVR� GH� GUHQDMH����� �� � (Q� FDVR� GH� RFXUULU� XQ� FDPELR� HQ� OD� KLVWRULD� GH
VDWXUDFLRQHV�GXUDQWH�XQ�SURFHVR�GH�GUHQDMH��HO�FRPSRUWDPLHQWR�GH�.U�SDUD�HO
SURFHVR�GH�LPELELFLyQ�VHJXLUi�XQ�QXHYD�FXUYD�LQWHUSRODGD�
6L�VH�GLVSRQH�GH�GDWRV�GH�.U�GH�OD�IDVH�QR�PRMDQWH�SDUD�XQ�SURFHVR�GH�GUHQDMH�
HO� PRGHOR� GH� KLVWpUHVLV� GH� .LOORXJK� SUHGLFH� OD� .U� SDUD� XQ� SURFHVR� GH
LPELELFLyQ��������3DUD�pVWR��VH�FDOFXOD�SULPHUR�OD�FDQWLGDG�GH�OD�IDVH�QR�PRMDQWH
TXH� TXHGD� HQWUDPSDGD� HQ� HO� PHGLR� \� OXHJR� SRU� PpWRGRV� GH� LQWHUSRODFLyQ
�XWLOL]DQGR�FXUYDV�QRUPDOL]DGDV��SDUDPpWULFDV�R�H[SHULPHQWDOHV� UHODFLRQDGD�D
OD� SHUPHDELOLGDG� UHODWLYD� HQ� LPELELFLyQ�� HQWUH� OD� SHUPHDELOLGDG� UHODWLYD� HQ
GUHQDMH�D�OD�VDWXUDFLyQ�KLVWyULFD�Pi[LPD�GH�OD�IDVH�QR�PRMDQWH�\�OD�VDWXUDFLyQ
DWUDSDGD� D� OD� SHUPHDELOLGDG� FHUR�� � /D� VDWXUDFLyQ� DWUDSDGD� GH� OD� IDVH� QR
PRMDQWH�HV�FDOFXODGD�XWLOL]DQGR�OD�H[SUHVLyQ�HPStULFD�GH�/DQG��������������
/RV� SXQWRV� ILQDOHV� GH� ODV� FXUYDV� GH� SHUPHDELOLGDG� UHODWLYD� GH� OD� IDVH� QR
PRMDQWH� HQ� HO� SURFHVR� GH� LPELELFLyQ� VRQ� LJXDOHV� D� ORV� GH� OD� SHUPHDELOLGDG
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UHODWLYD�HQ�HO�SURFHVR�GH�GUHQDMH�D�OD�Pi[LPD�VDWXUDFLyQ�KLVWyULFD�GH�HVWD�IDVH�
HQ�GRQGH�QR�H[LVWH�VDWXUDFLyQ�HQWUDPSDGD���3RU�RWUR�ODGR��.LOORXJK�DVXPH�TXH
OD�FXUYD�GH�SHUPHDELOLGDG�UHODWLYD�GH�OD�IDVH�PRMDQWH�HV�LJXDO�SDUD�HO�SURFHVR
GH�LPELELFLyQ�\�GUHQDMH�SDUD�HVWD�FRQGLFLyQ�GH�VDWXUDFLyQ�����
/DV�HFXDFLRQHV�GHVDUUROODGDV�SRU�.LOORXJK�VH�IXQGDPHQWDQ�HQ�OD�FRQVWDQWH�GH
/DQG�SDUD�UHSUHVHQWDU�HO�HIHFWR�GH�KLVWpUHVLV�HQ�OD�SHUPHDELOLGDG�UHODWLYD�FRPR
FRQVHFXHQFLD�GHO�HQWUDPSDPLHQWR�GH�OD�IDVH�QR�PRMDQWH�
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'RQGH�
1U6 ��6DWXUDFLyQ�DWUDSDGD�R�UHVLGXDO�GH�OD�IDVH�QR�PRMDQWH�
+\VW
16 ��0i[LPD�VDWXUDFLyQ�KLVWyULFD�GH�OD�GH�OD�IDVH�QR�PRMDQWH�
PD[
1U6 ��0i[LPD�VDWXUDFLyQ�DWUDSDGD�SRVLEOH�SDUD�OD�IDVH�QR�PRMDQWH�

'H�HVWD�IRUPD��OD�VDWXUDFLyQ�DWUDSDGD�GH� OD�IDVH�QR�PRMDQWH�YDULDUi�HQWUH�VX
YDORU�Pi[LPR�� PD[

1U6 ��\�FHUR��/D�SHUPHDELOLGDG�UHODWLYD�GH�OD�IDVH�QR�PRMDQWH�HQ
HO� SURFHVR� GH� LPELELFLyQ� �.U1��� � WLHQH� HO� PLVPR� YDORU� TXH� OD� SHUPHDELOLGDG
UHODWLYD�HQ�HO�SURFHVR�GH�GUHQDMH�HQ�HO�UDQJR�GH�VDWXUDFLRQHV�HQWUH� +\VW

16 �\� 1U6
������
&RPR�VH�PHQFLRQy�DQWHULRUPHQWH��HO�PRGHOR�GLVSRQH�GH�GRV�PpWRGRV�SDUD�HO
FiOFXOR�GH�OD�SHUPHDELOLGDG�UHODWLYD�GH�LPELELFLyQ�GH�OD�IDVH�QR�PRMDQWH�� ,P

U1. ��
HVWRV�PpWRGRV� VRQ� OD� LQWHUSRODFLyQ�QXPpULFD� \� OD� QRUPDOL]DFLyQ� GH� ORV� GDWRV
H[SHULPHQWDOHV�� � 'HELGR� D� OD� IDFLOLGDG� \� FRQYHQLHQFLD� FRPSXWDFLRQDO�� HV
SUHIHULEOH�XWLOL]DU�OD�LQWHUSRODFLyQ�QXPpULFD��������3DUD�HO�PpWRGR�SDUDPpWULFR��VH
XWLOL]D�OD�VLJXLHQWH�HFXDFLyQ�
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GRQGH� γ HV�XQ�H[SRQHQWH�GH� OD�SHUPHDELOLGDG� UHODWLYD�DQDOtWLFD�GH� OD� IDVH�QR
PRMDQWH�HQ�OD�LPELELFLyQ�\� 'U

U1. �UHSUHVHQWD�OD�SHUPHDELOLGDG�UHODWLYD�GH�OD�IDVH
QR�PRMDQWH�HQ�HO�SURFHVR�GH�GUHQDMH�
3DUD�GDWRV�H[SHULPHQWDOHV�QRUPDOL]DGRV��VH�REWLHQH�GH�XQD�HFXDFLyQ�VLPLODU�
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GRQGH�OD�VDWXUDFLyQ�QRUPDOL]DGD�SDUD�OD�IDVH�1�HV�GHILQLGD�D�SDUWLU�GHO�YDORU�GH
VDWXUDFLyQ�Pi[LPD�SDUD�GLFKD�IDVH��\�HO�YDORU�FRUUHVSRQGLHQWH�HQ�H�SURFHVR�GH
KLVWpUHVLV�
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(VWDV� H[SUHVLRQHV� VXSRQHQ� TXH� OD� FXUYD� H[SHULPHQWDO� GH� LPELELFLyQ� HVWi
FRPSUHQGLGD�HQWUH�OD�Pi[LPD�VDWXUDFLyQ�61�SRVLEOH�GH�OD�IDVH�QR�PRMDQWH�\�OD
Pi[LPD�VDWXUDFLyQ� UHVLGXDO�61U�� �(VWH�SURFHGLPLHQWR�SXHGH�VHU�DSOLFDGR�SDUD
HQFRQWUDU� ODV� H[SUHVLRQHV� SDUD� ODV� SHUPHDELOLGDGHV� UHODWLYDV� .URZ� \� .UJ� HQ� HO
PRGHOR�
3RU�RWUD�SDUWH�� HQ�HO�PRGHOR�GH�.LOORXJK� OD�SHUPHDELOLGDG� UHODWLYD�GH� OD� IDVH
PRMDQWH�VH�WUDWD�GH�XQ�PRGR�GLIHUHQWH���6H�XWLOL]DQ�IXQFLRQHV�GH�GUHQDMH�TXH
DXPHQWDQ�FRQ�OD�VDWXUDFLyQ�GH�OD�IDVH�QR�PRMDQWH���8QD�GLVPLQXFLyQ�GH�61�VH
FRQYLHUWH�HQVHJXLGD�HQ�XQD�FXUYD�GH�SHUPHDELOLGDG�UHODWLYD�GH�LPELELFLyQ�TXH
FDH�HQWUH� �� +\VW

1
'U
U1 6. � \�HO�Pi[LPR�YDORU�SRVLEOH�GH� OD� FXUYD�GH�SHUPHDELOLGDG

UHODWLYD� SDUD� HO� SURFHVR� GH� LPELELFLyQ�� ,P
U1. D� XQD� VDWXUDFLyQ� GH� OD� IDVH� QR

PRMDQWH�61U�GDGD���SXHGH�DSUR[LPDUVH�PHGLDQWH�OD�VLJXLHQWH�HFXDFLyQ�
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(O� SDUiPHWUR� ,P

U1. � HV� OD� FXUYD� H[SHULPHQWDO� R� DQDOtWLFD� SDUD� � ,P

U1. � VXSXHVWD
HQWUH�HO�Pi[LPR�61�\� PD[

1U6 \�D��HV�HO�SDUiPHWUR�GH�OD�FXUYDWXUD�
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/D�SHUPHDELOLGDG�UHODWLYD�GH�OD�IDVH�PRMDQWH�HQ�HO�SURFHVR�GH�LPELELFLyQ�SDUD
XQD�VDWXUDFLyQ�HQWUDPSDGD�GH�OD�IDVH�QR�PRMDQWH��61��VH�FDOFXOD�XWLOL]DQGR�OD
VLJXLHQWH�HFXDFLyQ�
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'RQGH�OD�H[SUHVLyQ�SDUD� 1RUP

16 �HVWD�GDGD�SRU�OD�HFXDFLyQ��(F��$��������7DQWR�.UZ
FRPR�.URJ�SXHGHQ�VHU�WUDWDGDV�GH�LJXDO�IRUPD�
3DUD� HO� FDVR� WULIiVLFR�� .LOORXJK� HYDOXy� OD� KLVWpUHVLV� XWLOL]DQGR� HO� 0RGHOR� GH
6WRQH� ,,�� FRQVLGHUDQGR� ORV� VLVWHPDV� ELIiVLFRV� �DJXD�SHWUyOHR�� SHWUyOHR�JDV�
FRPR�HYHQWRV�LQGHSHQGLHQWHV��������&RQ�OD�DSOLFDFLyQ�GH�HVH�PRGHOR�VH�REWLHQH
TXH�D�SDUWLU�GH�OD�.UJ�\�OD�.UZ�FDOFXODGDV�DQWHULRUPHQWH�VH�SXHGH�HVWDEOHFHU�OD
.UR�WULIiVLFD�VHJ~Q�OD�HFXDFLyQ�SURSXHVWD�SRU�6WRQH�SDUD�VX�VHJXQGR�PRGHOR�

����
�� UJUZUJURJUZURZUR ....... −−++= �(F��$�����
'HELGR�TXH�OD�SHUPHDELOLGDG�UHODWLYD�ELIiVLFD�UHIOHMD�HO�IHQyPHQR�GH�KLVWpUHVLV�
.LOORXJK�VXSRQH�TXH�HO�PRGHOR�SUREDELOtVWLFR�SUHGLFH�OD�KLVWpUHVLV�HQ�WUHV�IDVHV
SDUD� OD� SHUPHDELOLGDG� UHODWLYD� WULIiVLFD� GHO� SHWUyOHR� \� ODV� VDWXUDFLRQHV
UHVLGXDOHV�GH�SHWUyOHR�
8QD� GH� OD� SULQFLSDOHV� FRQFOXVLRQHV� GH� .LOORXJK� VREUH� VX� WUDEDMR�� IXH� TXH� HO
HIHFWR�GHO�JDV�DWUDSDGR�VREUH�OD�VDWXUDFLyQ�UHVLGXDO�GH�SHWUyOHR�WLHQH�TXH�VHU
WRPDGR�HQ�FXHQWD�HQ� ORV�SURFHVRV�GH� LQ\HFFLyQ�GH�DJXD�HQ�SUHVHQFLD�GH�JDV
OLEUH��FDUDFWHUtVWLFR�HQ�SUR\HFWRV�GH�LQ\HFFLyQ�GH�DJXD�SRU�GHEDMR�GHO�SXQWR�GH
EXUEXMHR�

����02'(/2�'(�&$5/621�
(Q�������&DUOVRQ�GHVDUUROOy�XQ�PRGHOR�SDUD�VLPXODU�HO�HIHFWR�GH�KLVWpUHVLV�HQ
OD�SHUPHDELOLGDG�UHODWLYD�GH�OD�IDVH�QR�PRMDQWH���(VWH�PpWRGR�SHUPLWH�FDOFXODU
OD� SHUPHDELOLGDG� UHODWLYD� SDUD� XQ� SURFHVR� GH� LPELELFLyQ� FRPHQ]DQGR� D
FXDOTXLHU� VDWXUDFLyQ� GH� OD� IDVH� QR� PRMDQWH�� EDMR� OD� VXSRVLFLyQ� GH� TXH� ODV
FXUYDV�GH�LPELELFLyQ�VRQ�SDUDOHODV��SRU�OR�TXH�OD�VDWXUDFLyQ�UHVLGXDO�GH�OD�IDVH
QR� PRMDQWH� SXHGH� VHU� GHWHUPLQDGD� VLQ� QHFHVLGDG� GH� HVSHFLILFDU� OD� FXUYD
H[SHULPHQWDO�GH�LPELELFLyQ������
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3DUD� HO� GHVDUUROOR� GH� OD� FXUYD� GHO� SURFHVR� GH� LPELELFLyQ�� HVWH� PRGHOR� QR
UHTXLHUH�HO� IDFWRU�GH�GLVWULEXFLyQ�GH� WDPDxRV�GH�SRURV� � ��GH� OD�HFXDFLyQ�GH
/DQG�� � QL� HO� YDORU� γ � �H[SRQHQWH�SDUD� OD� SHUPHDELOLGDG� UHODWLYD� GH� OD� IDVH� QR
PRMDQWH� HQ� OD� LPELELFLyQ�� GH� OD� DSUR[LPDFLyQ� GH� .LOORXJK� ������ 6LPSOHPHQWH
SUHFLVD�GH�XQD�FXUYD�GH�SHUPHDELOLGDG�UHODWLYD�SDUD�XQ�SURFHVR�GH�GUHQDMH��OD
Pi[LPD�VDWXUDFLyQ�KLVWyULFD�GH�OD�IDVH�QR�PRMDQWH��OD�FRQVWDQWH�GH�/DQG��\�SRU
OR�PHQRV�XQ�SXQWR�GH�OD�FXUYD�GH�LPELELFLyQ������
(Q�VX�PRGHOR��&DUOVRQ�VXSRQH�TXH�OD�URFD�VH�HQFXHQWUD�LQLFLDOPHQWH�VDWXUDGD
FRQ� OD� IDVH�PRMDQWH� �6Z��� SRVWHULRUPHQWH� pVWD� HV� GHVSOD]DGD� SRU� OD� IDVH� QR
PRMDQWH��6QZ����'XUDQWH�HO�LQFUHPHQWR�GH�OD�VDWXUDFLyQ�GH�OD�IDVH�QR�PRMDQWH
�SURFHVR�GH�GUHQDMH��VH�ORJUD�DOFDQ]DU�VX�VDWXUDFLyQ�FUtWLFD��6QZF���HQ�OD�FXDO�D
VXFHVLYRV�LQFUHPHQWRV��OD�SHUPHDELOLGDG�UHODWLYD�GH�OD�IDVH�QR�PRMDQWH���.UQZ�
DXPHQWDUi�GH�DFXHUGR�D�OD�FXUYD�GH�GUHQDMH��)LJXUD�1��$��������
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)LJXUD�1��$����'LDJUDPD�IXQFLRQDO�TXH�PXHVWUD�OD�KLVWpUHVLV�HQ�ODSHUPHDELOLGDG�UHODWLYD�SDUD�OD�IDVH�QR�PRMDQWH��FXUYDV�GH�LPELELFLyQ�\GUHQDMH�
$O� LQLFLDUVH� XQ� SURFHVR� GH� LPELELFLyQ� D� FXDOTXLHU� VDWXUDFLyQ� GH� OD� IDVH� QR
PRMDQWH��SRU�HMHPSOR�D�XQD�VDWXUDFLyQ�6QZL��)LJXUD�1��$������HO�DXPHQWR�GH�OD
VDWXUDFLyQ� GH� OD� IDVH� PRMDQWH� SURGXFH� XQ� HQWUDPSDPLHQWR� GH� OD� IDVH� QR
PRMDQWH�� OD� FXDO� VH�GLYLGLUi� HQ�GRV�SRUFLRQHV��XQD� VH� ORFDOL]DUi�HQ� ORV�SRURV
PiV�SHTXHxRV�FRPR�XQD�IDVH�DWUDSDGD�H� LQPyYLO� �6QZW���PLHQWUDV�TXH� OD�RWUD
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VH�XELFDUi�HQ� ORV�SRURV�GH�PD\RU�WDPDxR�HQ� IRUPD�GH�VDWXUDFLyQ�FRQWLQXD�R
PyYLO��6QZI���(VWH�SURFHVR�GH�HQWUDPSDPLHQWR�UHFRUUHUi�OD�FXUYD�GH�LPELELFLyQ
DVRFLDGD� � D� OD�Pi[LPD� VDWXUDFLyQ� GH� 6QZL� KDVWD� TXH� OD� .UQZ� VHD� � QXOD�� � (VWH
SXQWR�VH�FRQRFH�FRPR�OD�VDWXUDFLyQ�UHVLGXDO�DWUDSDGD�GH�OD�IDVH��QR�PRMDQWH
�6QZU��� OXHJR�GH�XQ�SURFHVR�GH� LPELELFLyQ� FRPSOHWR�� �(Q� FDVR�GH� RFXUULU� RWUR
FDPELR�HQ�OD�KLVWRULD�GH�VDWXUDFLyQ�HQ�XQ�SXQWR�FXDOTXLHUD�HQWUH�6QZL�\�6QZU��HO
PRGHOR�DVXPH�TXH�HO�DXPHQWR�GH�6QZ�VHJXLUi�HO�FRPSRUWDPLHQWR�GH�HVWD�FXUYD
GH�LPELELFLyQ�KDVWD�DOFDQ]DU�OD�6QZL��D�YDORUHV�PD\RUHV�GH�HVWD��VDWXUDFLyQ���OD
FXUYD�GHO�LQFUHPHQWR�GH�6QZ��UHWRPDUi�OD�FXUYD�GH�GUHQDMH�LQLFLDO��WDO�\�FRPR
VH�SXHGH�DSUHFLDU�HQ�OD�)LJXUD�1��$��������
8WLOL]DQGR� HVWD� LQIRUPDFLyQ�� VH� WLHQH� TXH� VL� HO� YDORU� GH� 6QZW� SXHGH� VHU
FXDQWLILFDGR� HQ� WpUPLQRV� GH� YDULDEOHV� FRQRFLGDV�� pVWD� SXHGH� XVDUVH
GLUHFWDPHQWH�HQ�OD�FXUYD�GH�GUHQDMH�SDUD�GHWHUPLQDU�OD�SHUPHDELOLGDG�UHODWLYD
FRUUHVSRQGLHQWH�DO�SURFHVR�GH�LPELELFLyQ������
(O�SURFHGLPLHQWR�SDUD�GHVDUUROODU�HVWH�PRGHOR�HV�HO�VLJXLHQWH������

������&iOFXOR�GH�OD�&RQVWDQWH��&��GH�/DQG�
&iOFXODU�OD�6QZU�XWLOL]DQGR�ODV�VLJXLHQWHV�HFXDFLRQHV�
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'RQGH�
QZL6 �� (V� HO� YDORU� GH� OD� VDWXUDFLyQ� GH� OD� IDVH� QR� PRMDQWH� GRQGH� OD
GLUHFFLyQ�GH�OD�VDWXUDFLyQ�FDPELD�GH�GUHQDMH�D�LPELELFLyQ�

�QZ6 ��(V�OD�VDWXUDFLyQ�FRUUHVSRQGLHQWH�D�FDGD�SXQWR�H[SHULPHQWDO�HQ�OD
GLUHFFLyQ�GH�LPELELFLyQ�

�QZI6 �� (V� OD� VDWXUDFLyQ� FRUUHVSRQGLHQWH� D� OD� PLVPD� SHUPHDELOLGDG
UHODWLYD��SHUR�VREUH�OD�FXUYD�GH�GUHQDMH�
(V� UHFRPHQGDEOH�XWLOL]DU�XQ�YDORU�GH�6QZU� SURPHGLR�GH� ORV� UHSRUWDGRV
SRU�FDGD�SXQWR�H[SHULPHQWDO�
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D�� &DOFXODU�OD�FRQVWDQWH�GH�/DQG��&��GH�OD�VLJXLHQWH�HFXDFLyQ�
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QZLQZU 66& ��
−= �(F��$�����

������3DUD�FXDOTXLHU�SXQWR�GH�FDPELR�GH�GLUHFFLyQ�GH�VDWXUDFLyQ�6QZL��VH
FDOFXOD�6QZU��D�SDUWLU�GHO�SDVR�DQWHULRU�
������ 8WLOL]DQGR� 6QZ� �VDWXUDFLyQ� D� OD� FXDO� VH� GHVHD� FRQRFHU� OD
SHUPHDELOLGDG� UHODWLYD� SDUD� HO� SURFHVR� GH� LPELELFLyQ� ,

UQZ. ���� 6QZL�� &� \
6QZU��VH�FDOFXOD�6QZI�PHGLDQWH�OD�VLJXLHQWH�HFXDFLyQ�









−+−+−= ��
�����
�

� �
QZUQZQZUQZQZUQZQZI 66&66666 �(F��$�����

'RQGH�
QZI6 ��VDWXUDFLyQ�OLEUH�R�FRQWLQXD�GH�OD�IDVH�QR�PRMDQWH�
QZ6 � �� VDWXUDFLyQ� WRWDO� GH� OD� IDVH� QR� PRMDQWH� LQGHSHQGLHQWH� GH� OD
GLUHFFLyQ�GHO�FDPELR�GH�VDWXUDFLyQ�

QZU6 ���VDWXUDFLyQ�UHVLGXDO�GH�OD�IDVH�QR�PRMDQWH�DWUDSDGD�GHVSXpV�GH�OD
LPELELFLyQ�GH�OD�IDVH�PRMDQWH��FXDQGR�OD�LPELELFLyQ�LQLFLD�HQ�6QZL�
�������'HWHUPLQDU�OD�.UQZ�SDUD�HO�SURFHVR�GH�LPELELFLyQ�HQ�HO�SXQWR�GH�OD
FXUYD�GH�GUHQDMH�FRQ�6QZI���GDGR�TXH��

���� QZI
'
UQZQZ

,
UQZ 6.6. = �(F��$�����

8WLOL]DQGR� ODV� HFXDFLRQHV� DQWHULRUHV� \� UHSLWLHQGR� ORV� SDVRV� �� \� ��� VH� SXHGH
JHQHUDU�FXDOTXLHU�FXUYD�GH� LPELELFLyQ��GDGD� OD�VDWXUDFLyQ�D� OD�FXDO�RFXUULy�HO
FDPELR�GH�GLUHFFLyQ�HQ�OD�VDWXUDFLyQ��6QZ�D�SDUWLU�GH�XQD�FXUYD�GH�GUHQDMH��(Q
HO� SURFHGLPLHQWR� GHVFULWR� DQWHULRUPHQWH�� ORV� VXSHUtQGLFH� ,� \� '� GHQRWDQ� ORV
SURFHVRV�GH�LPELELFLyQ�\�GUHQDMH��UHVSHFWLYDPHQWH������
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HVWLPDFLyQ�GH�SHUPHDELOLGDGHV�WULIiVLFDV�6WRQH�,�
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RUNSPEC

-------------------------------------------------------------------------

TITLE

**  VLE - 305 WAG PILOT  **

DIMENS

 16 20 24 /

NUMRES

  1  /

OIL

WATER

GAS

DISGAS

ENDSCALE

   ’NODIR’   ’REVERS’  /

FIELD

EQLDIMS

--only one eql. reg.

-- NTEQUL  NDPRVD  NDRXVD  NTTRVD  NSTRVD

     1       500     20        1*      1*  /

FAULTDIM

-- MFSEGS

    10  /

REGDIMS

-- NTFIP NMFIPR  NRFREG  NTFREG  MHISTM  NMHSTR

    5     3        0       0      0       0  /

GRIDOPTS

 ’YES’ /

NSTACK

  80  /

NUPCOL

  3  /

TABDIMS

-- NTSFUN  NTPVT NSSFUN  NPPVT  NTFIP  NRPVT unused  NTENDP

     1       1     300    300     5     20   /

VFPPDIMS

-- MXMFLO MXMTHP MXMWFR MXMGFR MXMALQ NMMVFT

    16      9      9     9       9     5      /

-- Injection well VFP table dimensions

VFPIDIMS

    18      10      4  /

-- Well dimension data
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WELLDIMS

-- NWMAXZ   NCWMAX   NGMAXZ   NWGMAX

     15       50       5       10   /

START

    30   ’JAN’  1979  /

RPTRUNSP

UNIFIN

UNIFOUT

MESSAGES

-- ------------- print limit ----------  ------------ stop limit --------

----

-- mes   com  war    prb   err   bug   mes    com   war    prb   err  bug

--  1    2     3      4     5     6     7      8     9      10    11   12

 200      50    200   3000   100   10   100000  20000  10000  6000  1000

1 /

-------------------------------------------------------------------------

----

GRID

-------------------------------------------------------------------------

----

GRIDFILE

2 /

INCLUDE

   ’../include/SCALED-GRID-2.GRDECL’ /

ACTNUM

  7680*1 /

INIT

NOECHO

INCLUDE

  ’../include/VLE_ZCORN_NEW’ /

INCLUDE

  ’../include/VLE_NTG_NEW’ /

INCLUDE

  ’../include/VLE_PORO_NEW’ /

INCLUDE

  ’../include/VLE_PERMX_NEW’ /

COPY

--  source    destination  (i1 i2  j1 j2  k1 k2)

   ’PERMX’      ’PERMY’   /

   ’PERMX’      ’PERMZ’   /

/

MULTIPLY

-- Array   Value    i1  i2   j1  j2   k1  k2

  ’PERMZ’  0.1       1  16   1  20    1   24   /

/

MAPAXES
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--  X1  Y1    X2  Y2    X3  Y3

--  YDIR      ORIGIN    XDIR

    0.0 1.0   0.0 0.0   1.0 0.0 /

NEWTRAN

-------------------------------------------------------------------

--EDIT

-------------------------------------------------------------------

BOX

--   x1   x2   y1    y2   z1   z2

     1    16   1     2    1    24 /

MULTPV

  768*5 /

ENDBOX

BOX

--   x1   x2   y1    y2   z1   z2

     1    2    1    20    1    24 /

MULTPV

  960*5 /

ENDBOX

BOX

--   x1   x2   y1    y2   z1   z2

     1    16   19    20   1    24 /

MULTPV

  768*5 /

ENDBOX

-------------------------------------------------------------------------

PROPS

-------------------------------------------------------------------------

MESSAGES

-- ------------- print limit ----------  ------------ stop limit --------

----

-- mes  com   war    prb   err   bug   mes    com   war    prb   err  bug

--  1    2     3      4     5     6     7      8     9      10    11   12

  10000  10000 2000  10000 10000 10000  99999  20000  5000  12000  1000

1 /

GRAVITY

-- oil water gas API at surface conditions

  37.3  1.01 0.7 /

PVTW

 5000.00 1.037  0.36E-05  0.26  0.00E+00  /

ROCK

 5000.0 0.35E-05 /

PMAX

-- max pressure in the simulation

 6710 /
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PVCO

-- Pressure    Rs           Bo1     Oil visc

  14.700    0.0000    0.95830 1.1700  2.3638E-05  4.2801E-05

  129.70 0.0041610      1.0456 1.0105  1*          1*

  414.70 0.10278    1.1067 0.72370  1*          1*

  764.70 0.19180    1.1538 0.62920  1*          1*

  1209.0 0.29740    1.2062 0.56430  1*          1*

  1699.0 0.41960    1.2673 0.51420  1*          1*

  2239.0 0.56620    1.3406 0.47270  1*          1*

  2759.0 0.72850    1.4235 0.44340      1*          1*

  3254.0 0.91010    1.5195 0.42420  1*          1*

  3709.0 1.1152    1.6347 0.40560  1*          1*

  4099.0 1.3482    1.7700 0.39260  1*          1*

  4229.0 1.4600    1.8390 0.38900  1*          1*

  4500.0 1.6380    1.8673 0.37835  1*          1*

  5000.0 2.0618    2.0084 0.36277  1*          1*

  5500.0 2.5804    2.1590 0.34867  1*          1*

  6000.0 3.2069    2.3191 0.33580  1*          1*

/

PVDG

-- properties of dry gas

-- P     Bg       viscosity

   50  71.0000    0.0112

  300  15.1136    0.0119

  450   8.5068    0.0123

  515   7.1520    0.0125

  870   3.8250    0.0135

 1025   3.1800    0.0140

 1318   2.4100    0.0149

 1480   2.1260    0.0154

 1770   1.7550    0.0164

 2045   1.5060    0.0173

 2315   1.3220    0.0182

 2575   1.1830    0.0191

 2795   1.0860    0.0198

 3075   0.9840    0.0208

 3257   0.9270    0.0215

 3625   0.8300    0.0228

 3720   0.8080    0.0231

 4135   0.7250    0.0246

 4170   0.7190    0.0247

 4536   0.6630    0.0260

 4815   0.6200    0.0270

 5015   0.5950    0.0277

 5375   0.5610    0.0287

 5615   0.5300    0.0297

 5815   0.5110    0.0304

 6015   0.4940    0.0311

/

STONE1

SCALECRS

 ’YES’  /
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SWFN

-- Sw     krw Pc

0.175000  0.000000  4.217353

0.196870  0.000176  4.000000

0.236550  0.001739  3.600000

0.307890  0.009541  3.120000

0.393740  0.028725  2.670000

0.477100  0.058661  2.270000

0.499750  0.068832  2.170000

0.583100  0.114079  1.720000

0.613390  0.133651  1.600000

0.662080  0.168703  1.310000

0.704260  0.202717  1.120000

0.742050  0.236118  1.000000

0.750000  0.243501  0.936941

1.000000  1.000000  0.000000

/

SGFN

-- Sg        Krg        Pcgo

0.000000 0.000000 0.000000

0.009100 0.000004 0.018700

0.045500 0.000299 0.466000

0.090900 0.001986 1.870000

0.127300 0.004990 3.360000

0.172700 0.011494 4.640000

0.209100 0.019395 5.180000

0.254500 0.033198 5.620000

0.300000 0.052061 5.970000

0.345500 0.076607 6.230000

0.381800 0.100682 6.370000

0.418200 0.129162 6.450000

0.454500 0.162188 6.479000

0.500000 0.210555 6.480000

0.575000 0.308603 6.481917

/

SOF3

--So         Krow      Krog

0.250000 0.000000 0.000000

0.300000 0.001450 0.002549

0.350000 0.009266 0.013881

0.400000 0.027427 0.037411

0.450000 0.059232 0.075598

0.500000 0.107625 0.130461

0.550000 0.175317 0.203751

0.600000 0.264846 0.297032

0.650000 0.378614 0.411726

0.700000 0.518914 0.549148

0.750000 0.687947 0.710523

0.800000 0.887838 0.897003

0.825000 1.000000 1.000000

/

RPTPROPS

 SOF3=5 /
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EPSDEBUG

 12  12  11  11   16  16  /

------------------------------------------------------------------

REGIONS

------------------------------------------------------------------

EQUALS

 ’FIPNUM’ 1  1 16 1 20 1   8 / C-23 U 3

 ’FIPNUM’ 2  1 16 1 20 9  16 / C-23 U 2

 ’FIPNUM’ 3  1 16 1 20 17 24 / C-23 U 1

/

RPTREGS

-- pvt sat eql fip krx krx- kry kry- krz krz- imb imbx imbx- imby imby- -

--imbz

    0  / 1  /

-- imbz- rock end t misc krmf imbmf surf

-------------------------------------------------------------------------

SOLUTION

-------------------------------------------------------------------------

RESTART

’BC51-6’ 209 /

RPTSOL

--bpr0 bso0 bsw0 bsg0 brs0 brv0 rst fip equil rsvd rvvd aqua thpres apivd

   0    0    0    0    0     0   2   3   0      0    0    0     1     0

/

RPTRST

   BASIC=4

/

------------------------------------------------------------------

SUMMARY

------------------------------------------------------------------

RPTONLY

DATE

--SUMMARY

FOIP

ROIP

/

FWIP

RWIP

/

FPR

RPR

/

FOE

FOEIW

ROEIW

/
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FOEWW

ROEWW

/

FOPR

FWPR

FLPR

FGPR

FOPT

FWPT

FLPT

FGPT

FWIR

FGIR

FWIT

FGIT

FWCT

FGOR

FGORH

FWCTH

--FPRH

FOPRH

FOPTH

WGORH

/

WOPRH

/

WOPTH

/

GOPR

 ’P’

/

GWPR

 ’P’

/

GLPR

 ’P’

/

GGPR

 ’P’

/

GOPT

 ’P’

/

GWPT

 ’P’

/

GLPT

 ’P’

/

GGPT
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 ’P’

/

GWCT

 ’P’

/

GGOR

 ’P’

/

GWIR

 ’W’

/

GGIR

 ’G’

/

WOPR

/

WWPR

/

WLPR

/

WGPR

/

WOPT

/

WWPT

/

WGPT

/

WWIR

/

WGIR

/

WGIRH

/

WWIT

/

WGIT

/

WWCT

/

WWCTH

/

WGOR

/

WGORH

/

WBHP

/

WBHPH

/

WTHP

/

WTHPH

/
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WGPP

/

WOPP

/

WWPP

/

WPI

/

--PERFORMANCE.SUM

MAXDPR

MAXDSO

MAXDSW

MAXDSG

NEWTON

NLINEARS

STEPTYPE

TIMESTEP

TCPU

TCPUTS

TCPUDAY

TIMESTEP

-------------------------------------------------------------------

SCHEDULE

------------------------------------------------------------------

RPTSCHED

-- 1   2   3   4   5   6   7   8   9    10  11  12  13     14       15

--bpr bso bsw bsg brs brv rst fip well vfp sum cpu aqua wellsched newton

   0   0   0   0   0   0   0   1   1    0   2   1    0      1       1 /

DRSDT

   0.0  /

INCLUDE

  ’../include/vle0773.vfp’  /

INCLUDE

  ’../include/lpg1462.vfp’  /

INCLUDE

  ’../include/vle1328.vfp’  /

INCLUDE

  ’../include/vle1313.vfp’  /

INCLUDE

  ’../include/vle1342.vfp’  /

INCLUDE

 ’../include/2w1324u.vfp’ /

INCLUDE

 ’../include/2g1324u.vfp’ /

INCLUDE

 ’../include/2w1324l.vfp’ /

INCLUDE

 ’../include/2g1324l.vfp’ /

SKIPREST
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TUNING

--TSINIT TSMAXZ TSMINZ TSMCHP TSFMAX TSFMIN TSFCNV TFDIFF THRUPT

    0.2    30.   0.01  0.01    3.0    0.3    0.01    1.2  /

--TRGTTE TRGCNV TRGMBE TRGLCV XXXTTE XXXCNV XXXMBE XXXLCV XXXWFL TRGFIP -

--TRGSFT

   0.1   0.001  1.0E-7 0.0001  10.0   0.01  1.0E-6  0.001 0.001  /

--NEWTMX MEWTMN LITMAX LITMIN MXWSIT MXWPIT DDPLIM DDSLIM

   12      1      40     1      50      50 /

DATES

--Production start

 1 ’FEB’ 1979 /

/

INCLUDE

 ’../include/SCHEDULE_BC2-1.VLE’ /

WELSPECS

   ’VLE-1342’   ’PROD’   14  13   1*      ’OIL’   7* /

   ’W1324U’     ’INJE’   11  10   1*      ’WAT’   7* / injection well

   ’G1324U’     ’INJE’   11  10   1*      ’GAS’   7* / injection well

   ’W1324L’     ’INJE’   11  10   1*      ’WAT’   7* / injection well

   ’G1324L’     ’INJE’   11  10   1*      ’GAS’   7* / injection well

/

COMPDAT

-- WELL        I   J  K1  K2  Sat. CF  DIAM   KH SKIN ND  DIR    Ro

-- ********

--

  ’VLE-1342’  14 13 7 7   ’OPEN’ 1* 1* 0.42 1* 2*  ’Z’ 1* /

  ’VLE-1342’  14 13 8 8   ’OPEN’ 1* 1* 0.42 1* 2*  ’Z’ 1* /

  ’VLE-1342’  14 13 9 9   ’OPEN’ 1* 1* 0.42 1* 2*  ’Z’ 1* /

  ’VLE-1342’  14 13 10 10 ’OPEN’ 1* 1* 0.42 1* 2*  ’Z’ 1* /

  ’VLE-1342’  14 13 15 15 ’OPEN’ 1* 1* 0.42 1* 2*  ’Z’ 1* /

  ’VLE-1342’  14 13 16 16 ’OPEN’ 1* 1* 0.42 1* 2*  ’Z’ 1* /

  ’VLE-1342’  14 13 17 17 ’OPEN’ 1* 1* 0.42 1* 2*  ’Z’ 1* /

  ’VLE-1342’  14 13 18 18 ’OPEN’ 1* 1* 0.42 1* 2*  ’Z’ 1* /

  ’VLE-1342’  14 13 19 19 ’OPEN’ 1* 1* 0.42 1* 2*  ’Z’ 1* /

-- WELL     I  J   K1  K2   Sat.  CF   DIAM  KH SKIN ND DIR Ro-- ********

  ’W1324U’ 11  10  4   4 ’OPEN’ 1* 1*  0.42  1* 2* ’Z’ 1* /

  ’W1324U’ 11  10  5   5 ’OPEN’ 1* 1*  0.42  1* 2* ’Z’ 1* /

  ’W1324U’ 11  10  6   6 ’OPEN’ 1* 1*  0.42  1* 2* ’Z’ 1* /

  ’W1324U’ 11  10  7   7 ’OPEN’ 1* 1*  0.42  1* 2* ’Z’ 1* /

  ’W1324U’ 11  10  8   8 ’OPEN’ 1* 1*  0.42  1* 2* ’Z’ 1* /

  ’W1324U’ 11  10  9   9 ’OPEN’ 1* 1*  0.42  1* 2* ’Z’ 1* /

  ’G1324U’ 11  10  4   4 ’OPEN’ 1* 1*  0.42  1* 2* ’Z’ 1* /

  ’G1324U’ 11  10  5   5 ’OPEN’ 1* 1*  0.42  1* 2* ’Z’ 1* /

  ’G1324U’ 11  10  6   6 ’OPEN’ 1* 1*  0.42  1* 2* ’Z’ 1* /

  ’G1324U’ 11  10  7   7 ’OPEN’ 1* 1*  0.42  1* 2* ’Z’ 1* /

  ’G1324U’ 11  10  8   8 ’OPEN’ 1* 1*  0.42  1* 2* ’Z’ 1* /

  ’G1324U’ 11  10  9   9 ’OPEN’ 1* 1*  0.42  1* 2* ’Z’ 1* /

--

  ’W1324L’ 11  10  11  11 ’OPEN’ 1* 1* 0.42  1* 2* ’Z’ 1* /

  ’W1324L’ 11  10  12  12 ’OPEN’ 1*  1* 0.42  1* 2* ’Z’ 1* /

  ’W1324L’ 11  10  13  13 ’OPEN’ 1* 1* 0.42  1* 2* ’Z’ 1* /

  ’G1324L’ 11  10  11  11 ’OPEN’ 1*  1* 0.42  1* 2* ’Z’ 1* /

  ’G1324L’ 11  10  12  12 ’OPEN’ 1* 1* 0.42  1* 2* ’Z’ 1* /
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  ’G1324L’ 11  10  13  13 ’OPEN’ 1* 1* 0.42  1* 2* ’Z’ 1* /

/

WVFPEXP

  ’LPG*’   ’EXP’ /

  ’VLE*’   ’EXP’ /

/

WCONPROD

--               LIQ_RATE_TARGET    THP    VFP_TAB_NUM  ART_LIFT_QUANTITY

--     1           2      3    4 5 6   7      8 9    10

  ’VLE-0773’ ’OPEN’ ’LRAT’ 3*   1000.000  2*  100.000    1     2000.000 /

  ’LPG-1462’ ’OPEN’ ’LRAT’ 3*    500.000  2*  100.000    2     2000.000 /

  ’VLE-1328’ ’OPEN’ ’LRAT’ 3*    500.000  2*  100.000    3     2000.000 /

  ’VLE-1313’ ’OPEN’ ’LRAT’ 3*    500.000  2*  100.000    4     2000.000 /

  ’VLE-1342’ ’OPEN’ ’LRAT’  3*    500.000  2*  100.000   5     2000.000 /

/

DATES

 2 ’NOV’ 2001 /

/

WCONINJE

--                   SUR_RATE       Res_Rate     BHP

--    1        2        3    4    5      6         7

  ’W1324U’  ’WATER’ ’OPEN’ ’RESV’ 1*  3000.0    6000.0  / injection well

  ’G1324U’  ’GAS’   ’OPEN’ ’RESV’ 1*  3000.0    6000.0  / injection well

  ’W1324L’  ’WATER’ ’OPEN’ ’RESV’ 1*  2000.0    6000.0  / injection well

  ’G1324L’  ’GAS’   ’OPEN’ ’RESV’ 1*  2000.0    6000.0  / injection well

/

WELOPEN

  ’W1324L’     ’SHUT’   / injection well

  ’G1324L’     ’SHUT’   / injection well

/

WELOPEN

  ’W1324U’     ’OPEN’   / injection well

  ’G1324U’     ’SHUT’   / injection well

/

DATES

 1 ’DEC’ 2001 /

 1 ’JAN’ 2002 /

 1 ’FEB’ 2002 /

/

WELOPEN

  ’W1324U’     ’SHUT’   / injection well

  ’G1324U’     ’OPEN’   / injection well

/

DATES

 1 ’MAR’ 2002 /

 1 ’APR’ 2002 /

 1 ’MAY’ 2002 /

/



���������������������������������������������������������������������������������������������������������������������������$QH[R�1���

���

WELOPEN

  ’W1324U’     ’OPEN’   / injection well

  ’G1324U’     ’SHUT’   / injection well

/

DATES

 1 ’JUN’ 2002 /

 1 ’JUL’ 2002 /

 1 ’AUG’ 2002 /

/

WELOPEN

  ’W1324U’     ’SHUT’   / injection well

  ’G1324U’     ’OPEN’   / injection well

/

DATES

 1 ’SEP’ 2002 /

 1 ’OCT’ 2002 /

 1 ’NOV’ 2002 /

/

WELOPEN

  ’W1324U’     ’OPEN’   / injection well

  ’G1324U’     ’SHUT’   / injection well

/

DATES

 1 ’DEC’ 2002 /

 1 ’JAN’ 2003 /

 1 ’FEB’ 2003 /

/

.

.

.

.

END


