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5HVXPR� 2V�PDSDV�GH�]RQDV�GH�PDQHMR��REWLGRV�D�SDUWLU�GH�GLIHUHQWHV�DWULEXWRV�GR�VROR�H�GD�FXOWXUD��
SRGHP�VHU�XWLOL]DGRV�HP�GLIHUHQWHV�DWLYLGDGHV�UHDOL]DGDV�QR�FRQWH[WR�GD�DJULFXOWXUD�GH�SUHFLVmR��WDLV�
FRPR� DSOLFDomR� GH� IHUWLOL]DQWHV� H� FRUUHWLYRV�� LUULJDomR� H� SODQWLR�� (VWH� WUDEDOKR� GHVFUHYHX� R�
GHOLQHDPHQWR� GH� ]RQDV� GH� PDQHMR� SDUD� XPD� iUHD� H[SHULPHQWDO� GH� FDQD�GH�Do~FDU�� D� SDUWLU� GD�
XWLOL]DomR� GH� GDGRV� GH� DWULEXWRV� GR� VROR� H� GD� FXOWXUD� REWLGRV SRU� VHQVRULDPHQWR� SUR[LPDO� H�
VXERUELWDO�HP�FRQMXQWR�FRP�DOJRULWPRV�GH�DJUXSDPHQWR�GH�GDGRV��2V�UHVXOWDGRV�REWLGRV�PRVWUDUDP�
TXH� ]RQDV� GH� PDQHMR� GHOLQHDGDV� D� SDUWLU� GHVVHV� DWULEXWRV� VmR� FDSD]HV� GH� DX[LOLDU� R� SURGXWRU� QR�
WUDWDPHQWR�GH�iUHDV�HVSDFLDOPHQWH�GLIHUHQFLDGDV�FRP�UHODomR�j�SURGXWLYLGDGH�

3DODYUDV�FKDYH� DJULFXOWXUD�GH�SUHFLVmR��DHURQDYH�UHPRWDPHQWH�SLORWDGD��VHQVRULDPHQWR�SUR[LPDO��
DJUXSDPHQWR�GH�GDGRV��SURGXWLYLGDGH�GD�FXOWXUD��
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$EVWUDFW��0DQDJHPHQW�]RQH�PDSV��GHULYHG�IURP�GLIIHUHQW�VRLO�DQG�FURS�DWWULEXWHV��FDQ�EH�XVHG�IRU�
GLIIHUHQW� WDVNV�SHUIRUPHG�ZLWKLQ�WKH�SUHFLVLRQ�DJULFXOWXUH�FRQWH[W��VXFK�DV�IHUWLOL]HU�DQG�FRUUHFWLYH�
DSSOLFDWLRQ��LUULJDWLRQ�DQG�SODQWLQJ��7KLV�ZRUN�GHVFULEHG�WKH�GHOLQHDWLRQ�RI�PDQDJHPHQW�]RQHV�IRU�D�
VXJDUFDQH�H[SHULPHQWDO�DUHD��EDVHG�RQ�WKH�XVH�RI�VRLO�DQG�FURS�DWWULEXWH�GDWD�REWDLQHG�E\�SUR[LPDO�
DQG�VXE�RUELWDO�VHQVLQJ�ZLWK�GDWD�FOXVWHULQJ�DOJRULWKPV��7KH�UHVXOWV�VKRZHG�WKDW�PDQDJHPHQW�]RQHV�
GHOLQHDWHG� IURP� WKHVH� DWWULEXWHV� DUH� DEOH� WR� DVVLVW� WKH� IDUPHU� LQ� WKH� WUHDWPHQW� RI� VSDWLDOO\�
GLIIHUHQWLDWHG�DUHDV�UHJDUGLQJ�\LHOG�

.H\ZRUGV��SUHFLVLRQ�DJULFXOWXUH��UHPRWHO\�SLORWHG�DLUFUDIW��SUR[LPDO�VHQVLQJ��GDWD�FOXVWHULQJ��FURS�
\LHOG�

���,QWURGXomR�
2� PDQHMR� DJUtFROD� XWLOL]DQGR� FRQFHLWRV� GH� DJULFXOWXUD� GH� SUHFLVmR� �$3�� WHP� VLGR�

LPSXOVLRQDGR�SHOD�XWLOL]DomR�GH�WHFQRORJLDV�GH�LQIRUPDomR�H�FRPXQLFDomR��7,&��HPHUJHQWHV�QD�HUD�
GD� DJULFXOWXUD� GLJLWDO� �48(,5Ï6� HW� DO��� ������ 0$66+85È� H� /(,7(�� ������� 'HQWUH� HVVDV�
WHFQRORJLDV�� DOpP� GRV� Mi� DPSODPHQWH� XWLOL]DGRV� VHQVRUHV� RUELWDLV� H� SUR[LPDLV�� TXH� SHUPLWHP� D�
LGHQWLILFDomR� GD� YDULDELOLGDGH� HVSDFLDO� WDQWR� GR� VROR� TXDQWR� GD� FXOWXUD�� p� QRWiYHO� R� DXPHQWR� GD�
XWLOL]DomR� GH� VHQVRUHV� VXE� RUELWDLV� D� ERUGR� GH� DHURQDYHV� UHPRWDPHQWH� SLORWDGDV� �$53V���
SRSXODUPHQWH� FRQKHFLGDV� FRPR�GURQHV �-25*(�HW� DO��� �������$V�FkPHUDV� D�ERUGR�GDV�$53V� VmR�
FDSD]HV� GH� REWHU� LPDJHQV� PXOWLHVSHFWUDLV� FRP� UHVROXo}HV� HVSDFLDLV� VXEPpWULFDV� TXH� SHUPLWHP� D�
LGHQWLILFDomR� VHPLDXWRPiWLFD� GH� SODQWDV� GDQLQKDV� H� GRHQoDV� QD� FXOWXUD�� EHP� FRPR� D� VXD�
YDULDELOLGDGH� HVSDFLDO� SRU� PHLR� GH� tQGLFHV� GH� YHJHWDomR� TXH� SRGHP� VHU� FRUUHODFLRQDGRV� FRP� D�
SURGXWLYLGDGH�� FRPR� R� 1'9,� �1RUPDOL]HG� 'LIIHUHQFH� 9HJHWDWLRQ� ,QGH[�� H� R� 1'5(� �5HG�(GJH�
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1'9,���$0$5$/�HW�DO����������(P�FRPSDUDomR�FRP�LPDJHQV�REWLGDV�SRU�PHLR�GH�VHQVRULDPHQWR�
UHPRWR�� R� VHQVRULDPHQWR� VXERUELWDO�� DOpP� GH� SRVVLELOLWDU� D� REWHQomR� GH� LPDJHQV� FRP� PDLRU�
UHVROXomR�HVSDFLDO��WDPEpP�HYLWD�R�SUREOHPD�UHFRUUHQWH�GH�SUHVHQoD�GH�QXYHQV�

1R�FRQWH[WR�GD�$3��DWLYLGDGHV�FRPR�SODQWLR�� LQWHUYHQo}HV�FRP�DSOLFDomR�GH�IHUWLOL]DQWHV�H�
FRUUHWLYRV�� LUULJDomR�� GHQWUH� RXWUDV�� SRGHP� VHU� JHULGDV� GH�PDQHLUD� XQLIRUPH� HP� VXE�UHJL}HV� FRP�
YDULDELOLGDGH� HVSDFLDO� UHGX]LGD� FRP� UHODomR� DRV� DWULEXWRV� GR� VROR� H� GD� FXOWXUD�� FRQKHFLGDV� FRPR�
]RQDV�GH�PDQHMR��=0���6HJXQGR�/XFKLDUL�-XQLRU�HW�DO����������XPD�=0�SRGH�VHU�GHILQLGD�FRPR�XPD�
SRUomR�GH�WHUUHQR�LQWHUQD�D�XP�WDOKmR�RQGH�R�SRWHQFLDO�GH�SURGXomR��D�HILFLrQFLD�GR�XVR�GH�LQVXPRV�
H� R� ULVFR� GH� LPSDFWR� DPELHQWDO� VmR� XQLIRUPHV�� &RQFHLWXDOPHQWH�� DV� =0� GHYHP� VHU� HVWiYHLV� QR�
WHPSR��'HVVH�PRGR��GHYHP�VHU�GHILQLGDV�FRP�EDVH�HP�DWULEXWRV�QmR�DQWUySLFRV��FRPR�p�R�FDVR�GD�
FRQGXWLYLGDGH�HOpWULFD�DSDUHQWH��&(D��GR�VROR�H�GRV�tQGLFHV�YHJHWDWLYRV�1'9,�H�1'5(��

(VWH� WUDEDOKR� WHYH� FRPR�REMHWLYR� GHOLQHDU� ]RQDV� GH�PDQHMR� HP�XPD� iUHD� H[SHULPHQWDO� GH�
FXOWLYR�GH�FDQD�GH�Do~FDU��FRQVLGHUDQGR�GDGRV�GH�&(D�GR�VROR��REWLGRV�D�SDUWLU�GH�VHQVRU�SUR[LPDO��
H�1'9,�H�1'5(��D�SDUWLU�GH�LPDJHQV�FDSWXUDGDV�SRU�FkPHUDV�D�ERUGR�GH�$53V��)RUDP�XWLOL]DGDV�
GLIHUHQWHV�FRPELQDo}HV�HQWUH�HVVHV�DWULEXWRV�SDUD� LGHQWLILFDU�PHOKRUHV�FRUUHODo}HV�HQWUH�DV�=0V�H�
YDORUHV�PpGLRV�GH�SURGXWLYLGDGH��REWLGRV�SRU�PHLR�GH�ELRPHWULD�UHDOL]DGD�HP�FDPSR�

���0DWHULDLV�H�0pWRGRV
2�HVWXGR�IRL�UHDOL]DGR�HP�XP�WDOKmR�GH�FDQD�GH�Do~FDU�GD�)D]HQGD�6DQWD�+HOHQD��ORFDOL]DGD�

HP� ,EDWp�63��FRP�iUHD�GH�DSUR[LPDGDPHQWH����KHFWDUHV� �KD���SHUWHQFHQWH�D�8VLQD�6DQWD�&UX]��2�
VLVWHPD� GH� SODQWLR� PHFDQL]DGR� DWXDOPHQWH� DGRWDGR� p� GR� WLSR� PHLRVL� �PpWRGR� LQWHUURWDFLRQDO�
RFRUUHQGR� VLPXOWDQHDPHQWH��� 2V� GDGRV� REWLGRV� SDUD� HVWH� HVWXGR� VmR� GD� VDIUD� GH� FDQD�SODQWD�
�����������2V�GDGRV�GH�&(D�GR�VROR�QDV�SURIXQGLGDGHV�GH�������P�H������P�IRUDP�REWLGRV�DQWHV�
GR�SODQWLR��HP�IHYHUHLUR�GH�������SRU�PHLR�GH�FROHWD�GH�GDGRV�UHDOL]DGD�FRP�R�VHQVRU�GH�LQGXomR�
HOHWURPDJQpWLFD� (0���0.�� �� QD� SRVLomR� GLSROR� KRUL]RQWDO� FRP� HVSDoDPHQWR� HQWUH� DV� ERELQDV�
UHFHSWRUDV�GR�HTXLSDPHQWR�GH�����P�H���P�� UHVSHFWLYDPHQWH��63(5$1=$�HW�DO����������7DPEpP�
IRUDP�REWLGDV�LPDJHQV�PXOWLHVSHFWUDLV�FRP�UHVROXomR�HVSDFLDO�GH�DSUR[LPDGDPHQWH����FP��D�SDUWLU�
GH�FkPHUDV�D�ERUGR�GH�$53�HP�GXDV�GDWDV��HQWUH�RV�PHVHV�GH�RXWXEUR�H�GH]HPEUR�GH�������SHUtRGR�
GH�PDLRU�FUHVFLPHQWR�YHJHWDWLYR�GD�FXOWXUD�H�FRP�D�PDLRU�FREHUWXUD�VREUH�R�VROR��$�SDUWLU�GHVVHV�
GDGRV��IRUDP�JHUDGRV�PDSDV�GH�1'9,�H�1'5(�SDUD�HVVDV�GXDV�GDWDV��)LJXUD�����DOpP�GH�LPDJHQV�
QR�HVSHFWUR�YLVtYHO�

�D���������������������������������E��������������������������������F��������������������������������G�
)LJXUD����0DSDV�GH�tQGLFHV�GH�YHJHWDomR�REWLGRV�D�SDUWLU�GH�LPDJHQV�PXOWLHVSHFWUDLV�FDSWXUDGDV�SRU�
FkPHUDV�D�ERUGR�GH�$53���D��1'9,�H��E��1'5(�HP�RXWXEUR�GH��������F��1'9,�H��G��1'5(�HP�
GH]HPEUR�GH�������$�HVFDOD�GH����FRUHV�SDUD�WRGRV�RV�PDSDV�UHSUHVHQWD�FODVVHV�SDUD�RV�YDORUHV�GR�
tQGLFH�FRUUHVSRQGHQWH��TXH�YmR�GHVGH�R�YHUPHOKR��PHQRUHV�YDORUHV��DWp�R�YHUGH��PDLRUHV�YDORUHV��

2� GHOLQHDPHQWR� GH� =0� IRL� UHDOL]DGR� FRP� D� XWLOL]DomR� GH� DOJRULWPRV� GH� DJUXSDPHQWR� GH�
GDGRV� �;8� H� :816&+�� ������� &RPR� R� HVWXGR� IRL� UHDOL]DGR� HP� XPD� iUHD� GH� SURGXomR�
UHODWLYDPHQWH�SHTXHQD��H�FRQIRUPH�DV LQGLFDo}HV�GH�YDULDELOLGDGH�GR�VROR�Mi�YHULILFDGDV�QR�WUDEDOKR�
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GHVHQYROYLGR� HP� 6SHUDQ]D� HW� DO�� �������� IRL� IL[DGD� D� TXDQWLGDGH� GH� GXDV� =0� SDUD� WRGDV� DV�
FRPELQDo}HV�GH�DWULEXWRV�XWLOL]DGDV��2V�PDSDV�GH�1'9,�H�1'5(�IRUDP�H[WUDSRODGRV�SDUD�D�JUDGH�
HVSDFLDO�XWLOL]DGD�RULJLQDOPHQWH�SDUD�RV�GDGRV�GH�&(D��SL[HO�GH���P����D�SDUWLU�GR�FiOFXOR�GH�YDORUHV�
PpGLRV� GH� SL[HOV� GDV� LPDJHQV� RULJLQDLV� FRQWLGRV� HP� FDGD� SL[HO� GD� QRYD� JUDGH��&RP� LVVR�� SL[HOV�
UHIHUHQWHV�j�ERUGDGXUD�GD�iUHD��TXH�FRUUHVSRQGHP�D�YDORUHV�QHJDWLYRV�GH�1'9,�H�1'5(��)LJXUD�����
DFDEDUDP�VHQGR�HOLPLQDGRV��&RPR�HQWUDGD�SDUD�RV�DOJRULWPRV�GH�DJUXSDPHQWR�IRUDP�XWLOL]DGDV�DV�
VHJXLQWHV�FRPELQDo}HV�GH�DWULEXWRV���,��&(D�GR�VROR��������P�H������P�GH�SURIXQGLGDGH����,,��1'9,�
HP�DPEDV�DV�GDWDV�� �,,,��1'5(�HP�DPEDV DV�GDWDV�� �,9��1'9,�H�1'5(��RXWXEUR�GH�������� �9��
1'9,�H�1'5(��GH]HPEUR�GH���������9,��1'9,�H�1'5(�HP�DPEDV�DV�GDWDV���9,,��1'9,�H�1'5(�
�RXWXEUR�GH�������H�&(D�GR�VROR�����P�H��P����9,,,��1'9,�H�1'5(��GH]HPEUR�GH�������H�&(D�GR�
VROR��������P�H������P�GH�SURIXQGLGDGH����,;��WRGRV�RV�DWULEXWRV�

$�DYDOLDomR�GH�ELRPHWULD�SDUD�HVWLPDWLYD�GH�SURGXWLYLGDGH�IRL�UHDOL]DGD�HP�MXQKR�GH�������
FRQVLGHUDQGR����SRQWRV�DPRVWUDLV�GHILQLGRV�SRU�PHLR�GH�6LVWHPD�GH�,QIRUPDo}HV�*HRJUiILFDV��6,*��
H� FRP� EDVH� QDV� LPDJHQV� GR� HVSHFWUR� YLVtYHO� �)LJXUD� �D��� 2V� FROPRV� GH� FDQD�GH�Do~FDU� IRUDP�
SHVDGRV�HP�FDPSR��)LJXUD��E���VHJXLQGR�D�PHWRGRORJLD�GHVFULWD�SRU�*+(//(5�HW�DO����������(VVD�
PHWRGRORJLD�HVWLPD�R�SHVR�WRWDO�GD�SDUFHOD�FRQVLGHUDQGR�R�Q~PHUR�GH�FROPRV�SHOR�SHVR�PpGLR�GH�
FROPRV� GD iUHD� DPRVWUDGD�� SHUPLWLQGR� D� REWHQomR� GH� HVWLPDWLYDV� SRQWXDLV� GH� SURGXWLYLGDGH� HP�
WRQHODGDV� SRU� KHFWDUH�� 3DUD� HVVH� WUDEDOKR�� IRL� XWLOL]DGR� R� HTXLSDPHQWR� SRUWiWLO� *56��� �7RSFRQ�
3RVLWLRQLQJ� 6\VWHPV�� ,QF��� SDUD� ORFDOL]DomR� GRV� SRQWRV� SODQHMDGRV� SUHYLDPHQWH� SDUD� D� iUHD� GH�
DPRVWUDJHP��(VVH�HTXLSDPHQWR�SRVVXL�VHQVRU�*166�LQWHUQR�GH�DOWD�SUHFLVmR��FDSD]�GH�REWHU�VLQDLV�
GH�VDWpOLWHV�*36�H�*/21$66�GDV�SRUWDGRUDV�/��H�/���H�R�VRIWZDUH�GH�QDYHJDomR�7RS6XUY��YHUVmR�
���&RP�D�XWLOL]DomR�GHVVH�HTXLSDPHQWR��R�HUUR�PpGLR�GH�SRVLFLRQDPHQWR�GRV�SRQWRV�SODQHMDGRV�FRP�
UHODomR� DRV� SRQWRV� H[HFXWDGRV� IRL� GH� ��� FP�� 'HVVH� PRGR�� IRUDP� HYLWDGRV� PDLRUHV� HUURV� GH�
ORFDOL]DomR�FRQVLGHUDQGR�TXH�D�FXOWXUD�HVWDYD�FRP�DOWR�DFDPDPHQWR�GHYLGR�DR�JUDQGH�FUHVFLPHQWR�
YHJHWDWLYR�FDUDFWHUtVWLFR�GD�YDULHGDGH��6ZHHW�����+3��+3� �KLSHUSUHFRFLGDGH��

�D��������������������������������������������������������������������E�

)LJXUD����3ODQHMDPHQWR�H�H[HFXomR�GH�ELRPHWULD�HP�FDPSR���D��LPDJHP�QR�HVSHFWUR�YLVtYHO�GD�iUHD�
GH�HVWXGR��FUpGLWRV��/XFLR�$��&��-RUJH��H�SRQWRV�JHRUUHIHUHQFLDGRV�FRP�D�XWLOL]DomR�GH�6,*��H��E��
SHVDJHP�GH�FROPRV�GXUDQWH�RSHUDomR�GH�ELRPHWULD��FUpGLWRV��&ULVWLQD�$��*��5RGULJXHV��

���5HVXOWDGRV�H�'LVFXVVmR
$� SDUWLU� GD� PHWRGRORJLD� GHVFULWD� QD� 6HomR� ��� IRUDP� JHUDGRV� PDSDV� FRQWHQGR� GXDV� =0��

FRQVLGHUDQGR� DV� GLIHUHQWHV� FRPELQDo}HV� GH� DWULEXWRV� SURSRVWDV� �,� D� ,;��� 2V� YDORUHV� PpGLRV� GH�
SURGXWLYLGDGH��D�iUHD��HP�KD��H�D�iUHD�UHODWLYD�FRP�UHODomR�j�iUHD�WRWDO�GH�FDGD�=0�JHUDGD�IRUDP�
FDOFXODGRV�� FRPR� IRUPD� GH� YHULILFDU� TXDLV� PDSDV� GH� =0� HYLGHQFLDP� PDLV� DV� GLIHUHQoDV� GH�
SURGXWLYLGDGH�GD�iUHD�GH�HVWXGR��7DEHOD�����
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7DEHOD����3URGXWLYLGDGH�HVWLPDGD�PpGLD��HP�WRQ�KD���iUHD��HP�KD���iUHD�UHODWLYD�j�iUHD�WRWDO��HP����
H� GLIHUHQoD� GH� SURGXWLYLGDGH� QDV� GLIHUHQWHV� =0� GRV� PDSDV� REWLGRV� D� SDUWLU� GH� GLIHUHQWHV�
FRQILJXUDo}HV�GH�DWULEXWRV��&$��FRPELQDomR�GH�DWULEXWRV��30��SURGXWLYLGDGH�PpGLD��=0��]RQD�GH�
PDQHMR��'3��GLIHUHQoD�GH�SURGXWLYLGDGH�

2V�UHVXOWDGRV�GD�7DEHOD���PRVWUDP�TXH�D�XWLOL]DomR�GRV�tQGLFHV�1'9,�H�1'5(�GH�RXWXEUR�
GH� ����� �,9�� SURSRUFLRQDUDP� =0� FRP� GLIHUHQoD� PtQLPD� GH� SURGXWLYLGDGH�� 1HVVH� FDVR� D�
GLILFXOGDGH� HP� VHSDUDU� =0� FRP� SURGXWLYLGDGHV� GLVWLQWDV� SRGH� HVWDU� OLJDGD� DR� IDWR� GH� TXH�� QHVVH�
SHUtRGR�� D� FXOWXUD� DLQGD� QmR� KDYLD� DWLQJLGR� XP� QtYHO� GH� PDWXULGDGH� FDSD]� GH� UHDOL]DU� XPD�
GLIHUHQFLDomR� D� SDUWLU� GHVVHV� tQGLFHV�� 3RU� RXWUR� ODGR�� HVVD� GLIHUHQoD p� EDVWDQWH� DFHQWXDGD� �a���
WRQ�KD��TXDQGR�VmR�XWLOL]DGRV�RV�PHVPRV�tQGLFHV��FROHWDGRV�HP�GH]HPEUR�GH�������9���(QWUHWDQWR��
HVVH�UHVXOWDGR�SRGH�WHU�VLGR�HQYLHVDGR�SHOD�JUDQGH�GLIHUHQoD�GH�iUHD�HQWUH�DV�=0��ID]HQGR�FRP�TXH�
DSHQDV���DPRVWUDV�IRVVHP�XWLOL]DGDV SDUD�FRPSRU�D�PpGLD�GH�SURGXWLYLGDGH�GD�=0����)LJXUD��E���$�
FRQILJXUDomR�9,,�DSUHVHQWD�R�VHJXQGR�PHOKRU�QtYHO�GH�GLIHUHQFLDomR�GH�SURGXWLYLGDGH��a���WRQ�KD��
HP�GXDV�=0�FRP�iUHD�VLPLODU��)LJXUD��F���(VVH�IDWR�WDPEpP�SRGH�VHU�REVHUYDGR�QD�FRQILJXUDomR�,�
�)LJXUD��D���SRUpP�FRPR�XPD�GLIHUHQFLDomR�PHQRU�FRP�UHODomR�j�SURGXWLYLGDGH��a���WRQ�KD���(P�
UHVXPR��RV�UHVXOWDGRV�PRVWUDP�TXH�D�FRQILJXUDomR�9,,�DSDUHQWD�VHU�D�PDLV�DGHTXDGD�SDUD�D�iUHD�HP�
TXHVWmR��SRLV�LQFOXL�DWULEXWRV�GD�FXOWXUD�QmR�XWLOL]DGRV�SHOD�FRQILJXUDomR�,�TXH�FDXVDUDP�SHTXHQDV�
PRGLILFDo}HV� QD� GLVWULEXLomR� JHRJUiILFD� GDV� =0�� SRUpP� SURSRUFLRQDQGR� XPD� GLVWULEXLomR� PDLV�
UREXVWD�FRP�UHODomR�j�REVHUYDomR�GH�GLIHUHQoDV�QD�SURGXWLYLGDGH�

�D� �E����������������������������������F�

)LJXUD� ��� 0DSDV� GH� =0� �LGHQWLILFDGDV� SRU� GLIHUHQWHV� WRQV� GH� FLQ]D�� D� SDUWLU� GH� GLIHUHQWHV�
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