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*RVWDULD�GH�DJUDGHFHU�SULPHLUDPHQWH�D�PHXV�SDLV�0DUFR�H�7kQLD��
SRU� WHUHP�PH�GDGR� WRGR�R�DSRLR� H�SRU� VHUHP�SHVVRDV�TXH� WHQKR�PXLWD�
DGPLUDomR�� $JUDGHoR� WDPEpP� PHXV� LUPmRV /XFDV� H� 0DUFHO�� SHOD�
DPL]DGH�H�FRPSDQKHLULVPR��H�D�WRGRV�PHXV�IDPLOLDUHV��HP�HVSHFLDO�DRV�
PHXV�DYyV�%HQLWR�H�/HQLU��

$JUDGHoR DR� PHX� DPRU� H� FRPSDQKHLUD� -DQDtQD� 6HQHP� TXH�
FRQKHFL� GXUDQWH� R� SHUtRGR� GHVWH� PHVWUDGR�� SRU� WRGR� DPRU�� FDULQKR� H�
DPL]DGH� 2EULJDGR�SRU�WRGRV�RV�PRPHQWRV�DR�PHX�ODGR�

$JUDGHoR�PHX�RULHQWDGRU�(UORQ�&ULVWLDQ� )LQDUGL� SHOD� DPL]DGH� H�
DMXGD�GDGD�QR�GHVHQYROYLPHQWR�GHVWH� WUDEDOKR��7DPEpP�D�PHX� FROHJD�
0DUFHOR� &RUGRYD� SRU� SDVVDU� VHXV� FRQKHFLPHQWRV� H� SHOD� FRQWULEXLomR�
GDGD�D�HVWH�WUDEDOKR�

$JUDGHoR� WDPEpP� DRV� FRQYLGDGRV� GD� EDQFD�� $QGUHLD� =DQHOOD��
)DEUtFLR� <XWDND� .XZDEDWD� 7DNLJDZD H� 5DIDHO� 1LOVRQ� 5RGULJXHV�� SRU�
DYDOLDUHP�PHX�WUDEDOKR�H�SHODV�FRQWULEXLo}HV�GDGDV�

)DoR�XP�DJUDGHFLPHQWR�D�PHX�DPLJR�H�FROHJD�*XLOKHUPH�)UHGR�
SHOD� DPL]DGH� H� DMXGD� GDGD� HP� GLYHUVRV� PRPHQWRV� DR� ORQJR� GHVWH�
PHVWUDGR� 7DPEpP� DJUDGHoR� PHX� DPLJR� /XFDV� $OEHUWL� 9HUWXDQ�� SHOD�
DMXGD�H�DPL]DGH�

4XHULD�DJUDGHFHU DRV PHXV�DPLJRV�H�FROHJDV %UDXOLR�6RDUHV��-RVp�
&HVDULR�� *XLGR� 0RUDHV�� &H]DU� 9LFHQWLQ�� -RmR� &DUORV� <RNR\DPD�
0HQH]HV� 5RGROIR�&DOGHURQ� 5RGROIR�0XVVLDWR� )HOLSH�%HOWUDQ���'DQLHO�
7HQIHQ�� 5RGROIR�%LDOHFN� �� 3DXOR�$QGUp� 6HKQ�� )iELR�0DQWHOOL��*DEULHO�
%RODFHO�� $QGUp]� �� 3DXOR� /DUUR\G�� 0XULOR� 6FX]]LDWR� H� 9LWRU� /XL]� GH�
0DWRV��TXH�GH�FHUWD�IRUPD�FRQWULEXtUDP�FRP�HVWH�WUDEDOKR�

$LQGD� DJUDGHoR� D� WRGRV� RV� 3URIHVVRUHV� GD� 3yV�JUDGXDomR� HP�
(QJHQKDULD�(OpWULFD�GD�8)6&��SHORV�FRQKHFLPHQWRV�FRPSDUWLOKDGRV�

3RU� ILP�� DJUDGHoR D WRGDV� DV� SHVVRDV� FRP� TXHP� FRQYLYL� QRV�
~OWLPRV�DQRV�GXUDQWH�D�UHDOL]DomR�GHVWH�PHVWUDGR�
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2�PRGHOR�LQVWLWXFLRQDO�GR�6HWRU�(OpWULFR�%UDVLOHLUR �6(%���YLJHQWH�GHVGH�
������ LQFOXL� HP� VHX� UHJXODPHQWR� D� REULJDWRULHGDGH� SRU� SDUWH� GDV�
HPSUHVDV� GH� GLVWULEXLomR� GH� FRQWUDWDU� DQWHFLSDGDPHQWH�� SRU� PHLR� GH�
OHLO}HV�S~EOLFRV��D�WRWDOLGDGH�GH�VXD�GHPDQGD�GH�HQHUJLD QR�$PELHQWH�GH�
&RQWUDWDomR� 5HJXODGR�� (P� FDVR� GH� GHVFXPSULPHQWR� GHVVD� UHJUD�� WDLV�
HPSUHVDV� ILFDP� VXMHLWDV� D� PXOWDV� H� UHVWULo}HV� QR� SUHoR� GH� UHSDVVH� GD�
HQHUJLD�SDUD�RV�FRQVXPLGRUHV�FDWLYRV��'LDQWH�GHVVH�FHQiULR��RV�DJHQWHV�
GLVWULEXLGRUHV� ILFDP�H[SRVWRV�D�SHUGDV� ILQDQFHLUDV�GHYLGR�jV� LQFHUWH]DV�
TXDQWR� DR� FRPSRUWDPHQWR� IXWXUR� GH� VXD� GHPDQGD� H� GRV� SUHoRV� GD�
HQHUJLD� QR� PHUFDGR� GH� FXUWR� SUD]R�� (VWH� WUDEDOKR� WHP� FRPR� REMHWLYR�
HVWXGDU DV�SDUWLFXODULGDGHV�TXH�HQYROYHP�D�FRQWUDWDomR�GH�HQHUJLD�� H� D�
SDUWLU� GLVVR�� DSUHVHQWDU XP� SUREOHPD� GH� RWLPL]DomR� HVWRFiVWLFD� OLQHDU�
PXOWLHVWiJLR�� R� TXDO� YLVD� PLQLPL]DU� RV� FXVWRV� GH� XPD� HPSUHVD�
GLVWULEXLGRUD� &RPR�UHVXOWDGR�GHVVH�SUREOHPD�GH�RWLPL]DomR��SUHWHQGH�
VH� HQFRQWUDU� DV� GHFLV}HV� yWLPDV� GH� FRPSUD� GH� HQHUJLD� HP� OHLO}HV��
OHYDQGR�HP�FRQWD�DV�PDLV�GLIHUHQWHV�UHJUDV�GR�PHUFDGR� 2XWUR�IRFR�GDGR�
QHVWH� WUDEDOKR� GL]� UHVSHLWR� jV� HVWUDWpJLDV� GH� VROXomR� GR� SUREOHPD�
PDWHPDWLFR� IRUPXODGR�� 6mR� XWLOL]DGRV� WUrV� GLIHUHQWHV� PpWRGRV� GH�
VROXomR��D�VDEHU��(TXLYDOHQWH�'HWHUPLQtVWLFR��D�5HOD[DomR�/DJUDQJLDQD�H�
R�3URJUHVVLYH�+HGJLQJ��1HVWD GLVVHUWDomR��p�DYDOLDGR�R�GHVHPSHQKR�GRV
PpWRGRV XWLOL]DGRV QD� VROXomR�GR�SUREOHPD�GD� FRQWUDWDomR�GH� HQHUJLD��
EHP�FRPR�D�TXDOLGDGH�GD�VROXomR�IRUQHFLGD�

3DODYUDV�FKDYH� &RQWUDWDomR�GH� HQHUJLD�� HPSUHVDV�GH�GLVWULEXLomR�
$PELHQWH� GH� &RQWUDWDomR� 5HJXODGR�� RWLPL]DomR� HVWRFiVWLFD�
PXOWLHVWiJLR�� 3URJUDPDomR� OLQHDU�� 5HOD[DomR� /DQJUDQJLDQD��
3URJUHVVLYH�+HGJLQJ�
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7KH� ,QVWLWXWLRQDO�0RGHO�RI� WKH�%UD]LOLDQ�(OHFWULF�6HFWRU�� LQ� IRUFH� VLQFH�
������ LQFOXGHV� LQ� LWV� UHJXODWLRQ� WKH� REOLJDWLRQ� IRU� WKH� GLVWULEXWLRQ�
FRPSDQLHV�WR�FRQWUDFW�LQ�DGYDQFH��WKURXJK�SXEOLF�DXFWLRQV��WKH�WRWDOLW\�RI�
WKHLU�HQHUJ\�GHPDQG�LQ�WKH�5HJXODWHG�&RQWUDFWLQJ�(QYLURQPHQW���,Q�FDVH�
RI� QRQ�FRPSOLDQFH� ZLWK� WKLV� UXOH�� VXFK� FRPSDQLHV� ZLOO� EH� VXEMHFW� WR�
ILQHV�DQG�UHVWULFWLRQV�RQ�WKH�VDOH�SULFH�RI�HQHUJ\�WR�³FDSWLYH´�FRQVXPHUV��
*LYHQ� WKLV� VFHQDULR�� GLVWULEXWRUV� DUH� H[SRVHG� WR� ILQDQFLDO� ORVVHV� GXH� WR�
XQFHUWDLQWLHV� DERXW� WKH� IXWXUH� EHKDYLRU� RI� WKHLU� GHPDQG� DQG� HQHUJ\�
SULFHV�LQ�WKH�VKRUW�WHUP�PDUNHW��7KLV�ZRUN�DLPV�WR�VWXG\ WKH�SHFXOLDULWLHV�
WKDW� LQYROYH� WKH� FRQWUDFWLQJ� RI� HQHUJ\�� DQG� IURP� WKLV�� WR� SUHVHQW D�
PXOWLVWDJH� OLQHDU� VWRFKDVWLF� RSWLPL]DWLRQ� SUREOHP�� ZKLFK� DLPV� WR�
PLQLPL]H� WKH� FRVWV� RI� D� GLVWULEXWLRQ� FRPSDQ\�� $V� D� UHVXOW� RI� WKLV�
RSWLPL]DWLRQ�SUREOHP��LW�LV�LQWHQGHG�WR�ILQG�WKH�RSWLPDO�GHFLVLRQV�WR�EX\�
HQHUJ\� LQ� DXFWLRQV�� WDNLQJ� LQWR� DFFRXQW� WKH�PRVW� GLIIHUHQW� UXOHV� RI� WKH�
PDUNHW�� $QRWKHU� IRFXV� JLYHQ� LQ� WKLV� ZRUN� FRQFHUQV� WKH� VWUDWHJLHV� IRU�
VROYLQJ� WKH�PDWKHPDWLFDO�SUREOHP�IRUPXODWHG��7KUHH�GLIIHUHQW�PHWKRGV�
RI� VROXWLRQ� DUH� XVHG�� QDPHO\�� 'HWHUPLQLVWLF� (TXLYDOHQW�� /DJUDQJLDQ�
5HOD[DWLRQ� DQG 3URJUHVVLYH� +HGJLQJ�� ,Q� WKLV� GLVVHUWDWLRQ�� WKH�
SHUIRUPDQFH� RI� WKH� PHWKRGV XVHG� WR� VROYH� WKH� HQHUJ\� FRQWUDFWLQJ�
SUREOHP�LV�HYDOXDWHG��DV�ZHOO�DV�WKH�TXDOLW\�RI�WKH�VROXWLRQ�SURYLGHG�

.H\ZRUGV� (QHUJ\� FRQWUDFWLQJ�� GLVWULEXWLRQ� FRPSDQLHV�� 5HJXODWHG�
&RQWUDFWLQJ� (QYLURQPHQW�� PXOWL�VWDJH VWRFKDVWLF� RSWLPL]DWLRQ��
/LQHDU� 3URJUDPPLQJ�� /DQJUDQJLDQ� 5HOD[DWLRQ�� 3URJUHVVLYH�
+HGJLQJ
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)LJXUD������ 'HPDQGD�H�FRQWUDWRV�YLJHQWHV�FRP�FUHVFLPHQWR�DQXDO�GH����SDUD�D�

GHPDQGD���������������������������������������������������������������������������������������������������������������

)LJXUD������ 'HPDQGD�H�FRQWUDWRV�YLJHQWHV�FRP�FUHVFLPHQWR�DQXDO�GH����SDUD�D�

GHPDQGD���������������������������������������������������������������������������������������������������������������

)LJXUD������ 'HPDQGD�H�FRQWUDWRV�YLJHQWHV�SDUD�R�GHFUpVFLPR�DQXDO�GH���� ������

)LJXUD������ ÈUYRUH�GH�FHQiULRV�GH�GHPDQGD�H�3/'� �������������������������������������������

)LJXUD������ 5HSUHVHQWDomR�H[SOtFLWD�GDV�QmR�DQWHFLSDWLYLGDGHV� �������������������������

)LJXUD������ 3URFHVVR�LWHUDWLYR�GD�5HOD[DomR�/DJUDQJLDQD� ���������������������������������

)LJXUD������ $OJRULWPR�GR�3URJUHVVLYH�+HGJLQJ� �������������������������������������������������

)LJXUD������ ÈUYRUH�GH�FHQiULRV�XWLOL]DGD�QD�VLPXODomR���������������������������������������

)LJXUD������ )XQomR�REMHWLYR�SDUD�GLIHUHQWHV�YDORUHV�GH�Ĳ�PtQLPR� ���������������������

)LJXUD������ 6XEJUDGLHQWH�DJUHJDGR�_JN_�SDUD�GLIHUHQWHV�YDORUHV�GH�Ĳ�PtQLPR������

)LJXUD������ )XQomR�REMHWLYR�SDUD�GLIHUHQWHV�YDORUHV�GH��� ����������������������������������

)LJXUD������1RUPD�LQILQLWD�GR�JUDGLHQWH�SDUD�GLIHUHQWHV�YDORUHV�GH��������������������

)LJXUD������ (YROXomR�GR�SDUkPHWUR�GH�SHQDOLGDGH�SDUD�DV�GXDV�KHXUtVWLFDV� ������

)LJXUD������ 1RUPD�LQILQLWD�GDV�QmR�DQWHFLSDWLYLGDGHV�SDUD�GLIHUHQWHV�YDORUHV�GH�

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

)LJXUD������ )XQomR�REMHWLYR�SDUD�DV�GXDV�KHXUtVWLFDV�XWLOL]DGDV� ������������������������

)LJXUD������ )XQomR�REMHWLYR�HP����LWHUDo}HV�GD�5/� ������������������������������������������

)LJXUD������� 6XEJUDGLHQWH�DJUHJDGR�_JN_�HP����LWHUDo}HV�GD�5/�������������������������

)LJXUD������� 1RUPD�LQILQLWD�GR�JUDGLHQWH�SDUD�� ����� ��������������������������������������

)LJXUD������� )XQomR�REMHWLYR�SDUD�� ��������������������������������������������������������������

)LJXUD������� )XQomR�REMHWLYR�GRV�PpWRGRV�5/�3+�SDUD�GLIHUHQWHV�YDORUHV�GH���

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

)LJXUD������� 1RUPD�,QILQLWD�GR�JUDGLHQWH�SDUD�R�5/�3+� ����������������������������������

)LJXUD������� ÈUYRUH�GH�FHQiULRV�GD�VLPXODomR���������������������������������������������������

)LJXUD������� )XQomR�REMHWLYR�FRP�D�VROXomR�SHOD�5/�����������������������������������������

)LJXUD������� 6XEJUDGLHQWH�DJUHJDGR�_JN_ �������������������������������������������������������������

)LJXUD������� )XQomR�REMHWLYR�GR�3+�������������������������������������������������������������������



)LJXUD������� 1RUPD�LQILQLWD�GR�YHWRU�JUDGLHQWH� �������������������������������������������������

)LJXUD������� )XQomR�REMHWLYR�FRP�RV�PpWRGRV�DVVRFLDGRV� ��������������������������������

)LJXUD������� 1RUPD�LQILQLWD�GR�YHWRU�JUDGLHQWH�FRP�RV�PpWRGRV�DVVRFLDGRV� ����
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7DEHOD������ &HQiULR�GH�GHPDQGD�H�3/'� ������������������������������������������������������������

7DEHOD������ 5HJUDV�GRV�FRQWUDWRV� �����������������������������������������������������������������������

7DEHOD������ &RQVWDQWHV�XWLOL]DGDV� ����������������������������������������������������������������������

7DEHOD������ 'HFLV}HV�GH�FRPSUD�GH�HQHUJLD�SRU�WLSR�GH�FRQWUDWR������������������������

7DEHOD������ 1tYHLV�GH�&RQWUDWDomR�FRP�FUHVFLPHQWR�DQXDO�GH����SDUD�D�

GHPDQGD���������������������������������������������������������������������������������������������������������������

7DEHOD������ &XVWRV�GD�VROXomR�FRP�FUHVFLPHQWR�DQXDO�GH����SDUD�D�GHPDQGD�

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

7DEHOD������ &HQiULR�GH�GHPDQGD�FRP�FUHVFLPHQWR�DQXDO�GH���� �����������������������

7DEHOD������ 1tYHLV�GH�&RQWUDWDomR�FRP�FUHVFLPHQWR�DQXDO�GH����SDUD�D�

GHPDQGD���������������������������������������������������������������������������������������������������������������

7DEHOD���� � &XVWRV�GD�VROXomR�FRP�FUHVFLPHQWR�DQXDO�GH����SDUD�D�GHPDQGD�

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

7DEHOD������� &HQiULR�GH�GHPDQGD�FRP�GHFUpVFLPR�DQXDO�GH���� ����������������������

7DEHOD������� QtYHLV�GH�FRQWUDWDomR�FRP�GHFUpVFLPR�DQXDO�GH����SDUD�D�

GHPDQGD���������������������������������������������������������������������������������������������������������������

7DEHOD������� &XVWR�GD�VROXomR�FRP�GHFUpVFLPR�DQXDO�GH����SDUD�D�GHPDQGD���

7DEHOD������ 'HFLVmR�GH�DTXLVLomR�GR�SULPHLUR�DQR�REWLGD�FRP�D�VROXomR�

HVWRFiVWLFD������������������������������������������������������������������������������������������������������������

7DEHOD������ 0pGLD�GH�GHPDQGD�H�3/'�GRV�FHQiULRV�VRUWHGRV� ����������������������������

7DEHOD������ 'HFLVmR�GH�DTXLVLomR�GR�SULPHLUR�DQR�REWLGD�FRP�R�FHQiULR�PpGLR�

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

7DEHOD������ 'HFLVmR�GH�FRPSUD�GR�SULPHLUR�DQR�REWLGD�FRP�D�5/�� �������������������

7DEHOD������ 'HFLVmR�GH�FRPSUD�QR�SULPHLUR�DQR�FRP�R�3+��������������������������������

7DEHOD������ &HQiULR�PpGLR����������������������������������������������������������������������������������

7DEHOD������ 'HFLVmR�GH�FRPSUD�QR�SULPHLUR�DQR�FRP�R�(' �������������������������������

7DEHOD������ 3DUkPHWURV�GH�HQWUDGD�GD�5/� ����������������������������������������������������������

7DEHOD������ 5HVXOWDGRV�GD�5/�SDUD�RV�GLIHUHQWHV�YDORUHV�GH�Ĳ�PtQLPR� ��������������



7DEHOD������ 'HFLVmR�GH�FRPSUD�QR�SULPHLUR�DQR�RV�GLIHUHQWHV�YDORUHV�GH�Ĳ�

PtQLPR� ���������������������������������������������������������������������������������������������������������������
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$V� JUDQGHV� PXGDQoDV� HVWUXWXUDLV� HQIUHQWDGDV� SHOR� VHWRU� GH�
HQHUJLD� HOpWULFD� EUDVLOHLUR� QDV� GXDV� ~OWLPDV� GpFDGDV� WURX[HUDP� QRYRV�
GHVDILRV�SDUD�RV�DJHQWHV�GR�VHWRU��$�SDUWLU�GR�GHFUHWR�SUHVLGHQFLDO������
�%5$6,/������� HQWURX�HP�YLJRU�R�1RYR�0RGHOR�,QVWLWXFLRQDO�GR�6HWRU�
(OpWULFR��R�TXDO�HVWDEHOHFHX�QRYDV�UHJUDV�GH�FRPHUFLDOL]DomR�

2� QRYR� PRGHOR� SURS{V� D� FULDomR� GH� GRLV� DPELHQWHV� GH�
FRPHUFLDOL]DomR��FKDPDGRV�GH�$PELHQWH�GH�&RQWUDWDomR�/LYUH��$&/��H�
$PELHQWH� GH� &RQWUDWDomR� 5HJXODGD� �$&5��� 1R� $&/� RFRUUH� D�
FRPHUFLDOL]DomR� GH� HQHUJLD� HQWUH� JHUDGRUHV� H� FRQVXPLGRUHV� OLYUHV� SRU�
PHLR�GH�FRQWUDWRV�ELODWHUDLV��-i�R�$&5�GHVWLQD�VH�D�FRPHUFLDOL]DomR�GH�
HQHUJLD� SDUD� DWHQGLPHQWR� GR� PHUFDGR� FDWLYR� SRU� PpGLDQWH� OHLO}HV� GH�
HQHUJLD�� 1HVWH WUDEDOKR� SUHWHQGH�VH� HVWXGDU� R� SURFHVVR� GH�
FRPHUFLDOL]DomR� SHOD� yWLFD� GH� XPD� HPSUHVD� GLVWULEXLGRUD� GH� HQHUJLD�
VHQGR��SRUWDQWR��HPSUHJDGDV�DV�QRUPDV�SUHVHQWHV�QR�$&5��

$ QRYD� UHJXODomR� WHYH� FRPR�REMHWLYR�SURPRYHU� D� VHJXUDQoD�GR�
VXSULPHQWR� GH� HQHUJLD� HOpWULFD�� DOFDQoDU� D� PRGLFLGDGH� WDULIiULD� H�
HVWDEHOHFHU� D� LQVHUomR� VRFLDO� QR� VHWRU� SRU� PHLR� GH� SURJUDPDV� GH�
XQLYHUVDOL]DomR� GR� XVR� GD� HQHUJLD� �00(�� ������� 8PD� GDV� SULQFLSDLV�
PHGLGDV� SDUD� VH� DWLQJLU� HVVHV� REMHWLYRV� IRL� D� REULJDWRULHGDGH�� SDUD� RV�
DJHQWHV�GH�FRQVXPR��FRQVXPLGRUHV� OLYUHV�H�GLVWULEXLGRUHV��GH�FRQWUDWDU�
DQWHFLSDGDPHQWH� �����GD� VXD� FDUJD� SRU�PHLR� GH� FRQWUDWRV� FHOHEUDGRV�
QR� $&5�� &DVR� HVVD� H[LJrQFLD� QmR� IRVVH� UHVSHLWDGD� D� HPSUHVD� HVWDULD�
VXMHLWD�D�PXOWDV�H�SHQDOL]Do}HV�SRU�IDOWD�GH�UHSDVVH�QR�SUHoR�GD�HQHUJLD�

1R� FDVR� GDV� GLVWULEXLGRUDV� D� PDLRU� SDUWH� GH� VXD� HQHUJLD� VHULD�
DGTXLULGD�HP�OHLO}HV�S~EOLFRV�FRP�D�FRQFRUUrQFLD�SHOR�PHQRU�SUHoR��3RU�
PHLR� GHVVH�PHFDQLVPR�� FRQFHVVLRQiULDV�� SHUPLVVLRQiULDV� H� DXWRUL]DGDV�
GH� VHUYLoR� S~EOLFR� GH� GLVWULEXLomR� GH� HQHUJLD� HOpWULFD� JDUDQWLULDP� R�
DWHQGLPHQWR�j�WRWDOLGDGH�GH�VHX�PHUFDGR �%5$6,/� �������

([LVWHP�GLIHUHQWHV� WLSRV�GH� OHLO}HV� UHDOL]DGRV�QR�$&5��RV�TXDLV�
SRGHP� RIHUWDU� HQHUJLD� SURYHQLHQWH� GH� QRYRV� HPSUHHQGLPHQWRV� RX� Mi�
H[LVWHQWHV��$� HQHUJLD� QRYD� p� RIHUWDGD� FRP�SUD]RV� GH� HQWUHJD� GH� WUrV� H�
FLQFR� DQRV� D� SDUWLU� GD� UHDOL]DomR� GR� OHLOmR�� -i� D� HQHUJLD� H[LVWHQWH� WHP�
SUD]R�GH�HQWUHJD�SDUD�R�PHVPR�DQR�GD�FRQWUDWDomR�RX�XP�DQR�j�IUHQWH��
7DLV�OHLO}HV�VmR�UHDOL]DGRV�SHOD�&kPDUD�GH�&RPHUFLDOL]DomR�GH�(QHUJLD�
(OpWULFD��&&((��SRU�GHOHJDomR�GD�$JrQFLD�1DFLRQDO�GH�(QHUJLD�(OpWULFD�
�$1((/��
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3HUFHEH�VH�TXH�DV�HPSUHVDV�GLVWULEXLGRUDV�SDVVDUDP�D�WHU�JUDQGH�
SDUWH� GH� VXD� GHPDQGD� FRQWUDWXDO� DWHQGLGD� SRU� PHLR� GH� OHLO}HV� FRP�
GLIHUHQWHV� SUD]RV�GH� HQWUHJD�GH� HQHUJLD��&RPR�D� HQHUJLD� DGTXLULGD� HP�
GHWHUPLQDGRV� OHLO}HV� VRPHQWH� VH� WRUQD� GLVSRQtYHO� DQRV� DSyV� VXD�
FRQWUDWDomR�� SDVVRX� D� H[LVWLU� D� QHFHVVLGDGH� GH� VH� SUHYHU� D� GHPDQGD�
IXWXUD�D�VHU�DWHQGLGD�

'HVWDFD�VH� TXH� DWHQGHU� D� GHPDQGD� SDUD� XP� GHWHUPLQDGR�
KRUL]RQWH� GH� WHPSR� QmR� p� XPD� WDUHID� IiFLO�� XPD� YH]� TXH� D� PHVPD�
DSUHVHQWD�PXLWDV�LQFHUWH]DV�HP�VHX�FRPSRUWDPHQWR�IXWXUR��'HVVD�IRUPD��
R� DJHQWH� GLVWULEXLGRU� WHP� D� QHFHVVLGDGH� GH� WUDoDU� XPD� HVWUDWpJLD� GH�
FRQWUDWDomR�FRQIRUPH�RV�SRVVtYHLV�FHQiULRV�GH�GHPDQGD��

2XWUR�IDWRU�GH�LQFHUWH]D�D�VHU�FRQVLGHUDGR�p�R�YDORU�GR�3UHoR�GH�
/LTXLGDomR� GDV� 'LIHUHQoDV� �3/'��� ,VVR� SRUTXH� QR� FDVR� GH� GpILFLW� GH�
FRQWUDWDomR�HP�UHODomR�j FDUJD��R�PRQWDQWH�GH�HQHUJLD�HP�IDOWD�GHYHUi�
VHU� DGTXLULGR� SHOR� DJHQWH� GLVWULEXLGRU� QR�0HUFDGR� GH� &XUWR� 3UD]R� DR�
YDORU�GR�3/'��$VVLP��SRGHP�RFRUUHU�JUDQGHV�SHUGDV�ILQDQFHLUDV�QR�FDVR�
GH�XPD�VXEFRQWUDWDomR�VLJQLILFDWLYD�HP�XP�SHUtRGR�FRP�3/'�HOHYDGR��

'LDQWH�GR�SDQRUDPD�GH� FRPHUFLDOL]DomR� H[SRVWR� ILFD�HYLGHQWH� D�
QHFHVVLGDGH�GH�XP�SODQHMDPHQWR�SDUD�D�DTXLVLomR�GH�HQHUJLD�HP�OHLO}HV�
SHOR� DJHQWH� GLVWULEXLGRU�� GH� IRUPD� TXH� VHMDP� HYLWDGRV� FXVWRV� SRU� QmR�
DWHQGHU�VXD�SUySULD�GHPDQGD�FRQIRUPH�DV�UHJUDV�GR�PHUFDGR��

��� 2%-(7,926�'2�75$%$/+2

(VWH� WUDEDOKR� WHP� FRPR� REMHWLYR� DSUHVHQWDU H� FRPSDUDU� DV�
PHWRGRORJLDV�XWLOL]DGDV�QD�VROXomR�GR�SUREOHPD�GD�FRQWUDWDomR�yWLPD�GH�
HQHUJLD�SRU�XPD�HPSUHVD�GH�GLVWULEXLomR��3DUD�LVVR�VmR�DSUHVHQWDGDV�DV�
SDUWLFXODULGDGHV�TXH�HQYROYHP�R�SUREOHPD�GD�FRQWUDWDomR�GH�HQHUJLD�H��D�
SDUWLU�GLVVR��p�IRUPXODGR�XP�PRGHOR�PDWHPiWLFR�GH�RWLPL]DomR�

3UHWHQGH�VH�XWLOL]DU�XPD�IRUPXODomR�PDWHPiWLFD�TXH�UHSUHVHQWH�D�
FRPSUD�GH�HQHUJLD�GH�DFRUGR�FRP�DV�UHJUDV�GH�FRPHUFLDOL]DomR�QR�$&5��
7DO� IRUPXODomR� UHVXOWD� HP� XP� SUREOHPD� GH� RWLPL]DomR� OLQHDU�
PXOWLHVWiJLR� TXH� FRQVLGHUD� RV� FXVWRV� SDUD� D� HPSUHVD� HP� VXD� IXQomR�
REMHWLYR� H� DV� REULJDo}HV� FRQWUDWXDLV� HP� VHX� FRQMXQWR� GH� UHVWULo}HV��
7HQGR�FRPR�EDVH�HVVH�PRGHOR�PDWHPiWLFR�GD�FRQWUDWDomR��VmR�XWLOL]DGDV�
WpFQLFDV� FRPSXWDFLRQDLV� GH� VROXomR� GH� SUREOHPDV� GH� RWLPL]DomR� SDUD�
REWHU�XPD�GHFLVmR�yWLPD�GH�FRPSUD�GH�HQHUJLD��

3ULPHLUDPHQWH� VHUi� FRQVLGHUDGR� R� SUREOHPD� GHWHUPLQtVWLFR� GD�
FRQWUDWDomR�� RX� VHMD�� FRQVLGHUD�VH� TXH� R� FRPSRUWDPHQWR� IXWXUR� GDV�
YDULiYHLV�HQYROYLGDV�QR�SUREOHPD�VHMD�FRQKHFLGR��(VVD�SULPHLUD�DQiOLVH�



&DStWXOR���_�,QWURGXomR ��

VHUYH�SDUD�DSUHVHQWDU�GH� IRUPD�PDLV� VLPSOHV�R�PRGHOR�XWLOL]DGR�H� WHP�
FRPR�PpWRGR�GH�VROXomR�WpFQLFDV�GH�3URJUDPDomR�/LQHDU��3/��

&RQWXGR��VDEH�VH�TXH�D�GHPDQGD�GH�HQHUJLD�H R 3/'�FRQWpP�XP�
JUDQGH� QtYHO� GH� LQFHUWH]D� TXDQWR� R� VHX� FRPSRUWDPHQWR� IXWXUR�� 'LDQWH�
GLVVR��HP�XPD�VHJXQGD�DQiOLVH�FRQVLGHUDP�VH�HVVDV�GXDV�YDULiYHLV�FRPR�
VHQGR�DOHDWyULDV��LVWR�p��SRGHP�DVVXPLU�GLIHUHQWHV�FHQiULRV�IXWXURV��

$� SUHVHQoD� GH� YDULiYHLV� DOHDWyULDV� WRUQD� R� SUREOHPD� PDLV�
FRPSOH[R�� XPD� YH]� TXH� D� VROXomR� H[LJLUi� WpFQLFDV� GH� RWLPL]DomR�
HVWRFiVWLFD�� $SHVDU� GH� DLQGD� VHU� SRVVtYHO� VROXFLRQDU� R� SUREOHPD�
HVWRFiVWLFR�SRU�PHLR�GH�XP�3/�~QLFR�� LVVR�UHVXOWD�HP�XP�SUREOHPD�GH�
JUDQGH�GLPHQVmR�H�TXH�SRGH�VH�WRUQDU�LQYLiYHO�FRPSXWDFLRQDOPHQWH�

3DUD� FRQWRUQDU� HVVD� GLILFXOGDGH� VmR� XWLOL]DGRV� GRLV� DOJRULWPRV�
FOiVVLFRV�GH�VROXomR�GH�SUREOHPDV�HVWRFiVWLFRV��8P�GHOHV�p�D�5HOD[DomR�
/DJUDQJLDQD �5/��H�R�RXWUR�R�3URJUHVVLYH�+HGJLQJ �3+���7DLV�PpWRGRV�
EDVHLDP�VH� QD� UHOD[DomR� GH� GHWHUPLQDGDV� UHVWULo}HV�� GH� IRUPD� TXH� R�
SUREOHPD� RULJLQDO� VHMD� GHFRPSRVWR� HP� VXESUREOHPDV� GH� PHQRU�
GLPHQVmR�� (P� YLVWD� GLVVR�� R� WUDEDOKR� WDPEpP� DSUHVHQWD� D� WHRULD� TXH�
HQYROYH� HVVDV� GXDV� PHWRGRORJLDV� TXDQGR� DSOLFDGDV� DR� SUREOHPD� GD�
FRQWUDWDomR�GH�HQHUJLD� $LQGD�SUHWHQGH�VH�FRPSDUDU�R�GHVHPSUHQKR�GH�
FDGD�PpWRGR�DYDOLDQGR�VH�DOJXQV FULWpULRV�FRPR�R�WHPSR�FRPSXWDFLRQDO
H�D�TXDOLGDGH�GDV�VROXo}HV�REWLGDV�

��� 5(9,62�%,%/,2*5È),&$

(QWUH�DV�UHIHUrQFLDV SHVTXLVDGDV�YHULILFD�VH TXH�H[LVWHP�WUDEDOKRV�
GHVWLQDGRV�D�HVWXGDU�R�SUREOHPD�GD�FRQWUDWDomR�GH�HQHUJLD�SHOD�yWLFD�GRV�
VHJXLQWHV� DJHQWHV� GR� PHUFDGR�� JHUDGRUHV�� FRPHUFLDOL]DGRUHV��
FRQVXPLGRUHV� H� GLVWULEXLGRUHV� GH� HQHUJLD� 'DGR� TXH� R� IRFR� GHVWH�
WUDEDOKR� FRQVLVWH� QR� DJHQWH� GLVWULEXLGRU� VHUmR� HQIDWL]DGDV� SHVTXLVDV�
GHVVD�QDWXUH]D���

1HVWH�WUDEDOKR�IRUDP�H[SORUDGDV�GXDV�SULQFLSDLV�iUHDV�GH�HVWXGR��
VmR�HODV�D�FRPHUFLDOL]DomR�GH�HQHUJLD�HOpWULFD�H�PpWRGRV�PDWHPiWLFRV�GH�
RWLPL]DomR�� $� VHJXLU�� VmR� DSUHVHQWDGRV� QHVWD VHomR� RV� SULQFLSDLV�
WUDEDOKRV�SHVTXLVDGRV�UHODFLRQDGRV�FRP�RV�WHPDV�HVWXGDGRV�

1R� FDVR� GDV� UHJUDV� GH� FRPHUFLDOL]DomR� IRUDP� FRQVXOWDGRV�
SULQFLSDOPHQWH�GRFXPHQWRV�SURYHQLHQWHV�GD�$1((/��FRPR�D�5HVROXomR�
1RUPDWLYD� Q�� ���� �$1((/� ������� 5HVROXomR� 1RUPDWLYD� Q� ����
�$1((/� ������H�D�5HVROXomR�1RUPDWLYD�Q�������$1((/� �������&LWD�
VH� WDPEpP� R� FRQMXQWR� GH� UHJUDV� GLVSRQtYHLV� QR� VLWH� GD� &kPDUD GH�
FRPHUFLDOL]DomR�GH�HQHUJLD�(OpWULFD��&&((��������
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(P�UHODomR�DRV�WUDEDOKRV�DFDGrPLFRV��REVHUYD�VH�TXH�HP�&DVWUR�
������� p� IHLWD� XPD� DQiOLVH� GRV� ULVFRV� TXH� XPD� HPSUHVD� GLVWULEXLGRUD�
HVWDULD�H[SRVWD�SUHYHQGR�VHX�PHUFDGR�FRP�DQWHFHGrQFLD�GH�FLQFR�DQRV��
e�XWLOL]DGD�D�VLPXODomR�GH�0RQWH�&DUOR�SDUD�JHUDU�FHQiULRV�GH�SUHoR�H�
GHPDQGD�H�FRP�LVVR�RV�ULVFRV�VmR�TXDQWLILFDGRV�SRU�PHLR�GD�IXQomR�GH�
GLVWULEXLomR�GDV�SUREDELOLGDGHV�REWLGDV��

-i� HP� *XLPDUmHV� ������� p� DSUHVHQWDGR� XP� PRGHOR� SDUD�
GHWHUPLQDU� R� PRQWDQWH� D� VHU� FRQWUDWDGR� HP� OHLO}HV� SRU� XPD� HPSUHVD�
GLVWULEXLGRUD�� VRE� FRQGLo}HV� GH� LQFHUWH]D� QD� GHPDQGD�� 2� REMHWLYR� p�
PLQLPL]DU�R�FXVWR�SRQGHUDGR�GD�FRQWUDWDomR�GH�HQHUJLD�GH�DFRUGR�FRP�
DV� UHJUDV� GH� PHUFDGR� PpGLDQWH� XP� SUREOHPD� GH� RWLPL]DomR� OLQHDU�
HVWRFiVWLFD�PXOWLHVWiJLR�

7DPEpP� VH� HQFRQWUDP� WUDEDOKRV� TXH� XWLOL]DP� DOJRULWPRV�
JHQpWLFRV� SDUD� RWLPL]DU� D� FRQWUDWDomR� GH� HQHUJLD�� FRPR� HP� 5DPRV� H�
6XVWHUDV���������1HVVH�WUDEDOKR�DSUHVHQWD�VH�XP�PRGHOR�GHWHUPLQtVWLFR�
GH�FRQWUDWDomR��TXH� OHYD�HP�FRQWD�RV�FXVWRV�FRP�D�FRPSUD�GH�HQHUJLD��
SHQDOL]Do}HV�H�UHSDVVH�GH�SUHoRV��

2EVHUYD�VH�WDPEpP�R�XVR�GH�RWLPL]DomR�HVWRFiVWLFD�HP 3LQWR HW�
DO����������FXMR�WUDEDOKR�WHP�FRPR�REMHWLYR�PLQLPL]DU�RV�FXVWRV�FRP�D�
FRPSUD� GH� HQHUJLD� QRV� GLIHUHQWHV� WLSRV� GH� OHLOmR� H� JHUHQFLDU� RV� ULVFRV�
ILQDQFHLURV�� 2� JHUHQFLDPHQWR� GRV� ULVFRV� p� UHDOL]DGR� SRU� PHLR� GD�
LQFOXVmR�GH�XPD�UHVWULomR�HVSHFLILFDQGR�R�Pi[LPR�ULVFR�DGPLVVtYHO��,VVR�
WUD]�D�QHFHVVLGDGH�GH�LQFOXLU�QR�PRGHOR�XPD�YDULiYHO�LQWHLUD��UHVXOWDQGR�
HP�XP�SUREOHPD�GH�RWLPL]DomR�LQWHLUD�PLVWD�

([LVWHP� WDPEpP� DERUGDJHQV� SDUD� GHWHUPLQDU� D� FRQWUDWDomR� GH�
HQHUJLD�QR�FXUWR�SUD]R��FRPR�HP�/D]R��)LJXHLUHGR�H�/LPD ��������1HVVH�
WUDEDOKR�p�XWLOL]DGD�D�VLPXODomR�GH�0RQWH�&DUOR�H�DOJRULWPRV�JHQpWLFRV�
SDUD� GHWHUPLQDU� D� FRQWUDWDomR� QRV� OHLO}HV� $��� H� $���� FRQVLGHUDQGR�
FRQKHFLGRV�RV�PRQWDQWHV�FRQWUDWDGRV�HP�OHLO}HV�$���H�$���

(QWUH� RV� WUDEDOKRV� TXH� XWLOL]DP� PpWRGRV� GH� GHFRPSRVLomR� GH�
SUREOHPDV� HVWRFiVWLFRV�� FLWD�VH� &RUDO� �������� 1HVVH� WUDEDOKR� p�
DSUHVHQWDGR� XP� PRGHOR� FRPSXWDFLRQDO� TXH� VHUYH� SDUD� D� WRPDGD� GH�
GHFLV}HV�GH� FRQWUDWDomR�GH�XPD�HPSUHVD�GLVWULEXLGRUD��7DO�PRGHOR� IRL�
FRQVWUXtGR� FRPR� XP� SUREOHPD� HVWRFiVWLFR� PXOWLHVWiJLR� H� XWLOL]D� R�
PpWRGR� GR�3+� HP� VXD� VROXomR��2� DXWRU� GHVHQYROYH� YiULDV� VLPXODo}HV�
FRP�GLIHUHQWHV�FHQiULRV�GH�FUHVFLPHQWR�GH�GHPDQGD�H�3/'��XWLOL]DQGR�
FXUYDV� GH� SHUPDQrQFLD� SDUD� DQDOLVDU� RV� UHVXOWDGRV� GR� PRGHOR� H�
DYDOLDQGR� D� TXDOLGDGH� GDV� VROXo}HV� SRU� PHLR GR� FDOFXOR� GR� JDS� GH�
RWLPDOLGDGH�DVVRFLDGR�jV�VROXo}HV�REWLGDV�

2XWUR� WUDEDOKR� HP� TXH� p� YLVWR� R� XVR� GR� 3+� p� R� GH� 9HURQHVH�
��������R�TXDO� WDPEpP�WUDWD�GR�SUREOHPD�GD�FRQWUDWDomR�GH�HQHUJLD�GH�
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XPD� GLVWULEXLGRUD� SRU� PHLR� GH� RWLPL]DomR� HVWRFiVWLFD� PXOWLHVWiJLR��
1HVVH� WUDEDOKR� VmR� UHDOL]DGDV� GLYHUVDV� VLPXODo}HV�� FRP� DV� TXDLV� VH�
DYDOLD� D� FRQYHUJrQFLD�GR�PpWRGR�GR�3+�XWLOL]DQGR�GLIHUHQWHV�PpWRGRV�
GH�DWXDOL]DomR�GR�SDUkPHWUR�GH�SHQDOLGDGH���7DPEpP�VH�ID]�XPD�DQiOLVH�
GR� FRPSRUWDPHQWR� GR� PRGHOR� IUHQWH� D� GLIHUHQWHV� FRQGLo}HV� GH�
FRQWUDWDomR�

$LQGD�VmR�HQFRQWUDGRV�WUDEDOKRV�TXH�XWLOL]DP�R�3+�SDUD�UHVROYHU�
SUREOHPDV� GH� SODQHMDPHQWR� GH� VLVWHPDV� GH� HQHUJLD� HOpWULFD�� FRPR� QRV�
WUDEDOKRV GH�6DQWRV���������*RQoDOYHV��������H $OPHLGD��������

(P� UHODomR� DR� XVR� GD� 5HOD[DomR� /DJUDQJLDQD HQFRQWUDP�VH
GLYHUVRV� WUDEDOKRV� QD� iUHD GH SODQHMDPHQWR� GH� VLVWHPDV� GH� HQHUJLD�
HOpWULFD� FRPR� HP )LQDUGL� �������� 7DNLJDZD ��������&RUGRYD ������� H
%ULWR �������� 1mR� IRUDP� HQFRQWUDGRV� WUDEDOKRV� TXH� XWLOL]DP� D� 5/� QD�
VROXomR�GR�SUREOHPD�GD�FRQWUDWDomR�GH�HQHUJLD�

'HVWDFD�VH�TXH�HVWD�GLVVHUWDomR�VH�EDVHRX�QRV�WUDEDOKRV�GH�&RUDO�
������� H� 9HURQHVH� �������� GHVHQYROYHQGR� R� PHVPR� SUREOHPD�
PDWHPiWLFR� FRP� SHTXHQDV� DOWHUDo}HV�� $VVLP�� HVWH� WUDEDOKR� p� GH� FHUWD�
IRUPD�XPD�FRQWLQXDomR�GHVVHV�WUDEDOKRV�DQWHULRUHV�

��� (6758785$�'2�75$%$/+2

1HVWD�VHomR�VHUi�GHVFULWD�D�HVWUXWXUD�GR�SUHVHQWH�WUDEDOKR��R�TXDO�
HVWi� GLYLGLGD� HP� FLQFR� FDStWXORV�� OHYDQGR�VH� HP� FRQWD� R� FDStWXOR� GH�
LQWURGXomR�� 1R� &DStWXOR� �� VmR� GLVFXWLGRV� RV� SULQFLSDLV� DVSHFWRV� GD�
FRPHUFLDOL]DomR�QR�$&5��2� LQWXLWR�SULQFLSDO�GHVVH�FDStWXOR�p�H[SRU�DV�
UHJUDV� GD� FRQWUDWDomR� SRU� PHLR� GH� OHLO}HV� S~EOLFRV�� XPD� YH]� TXH� WDLV�
UHJUDV� VHUmR� XWLOL]DGDV� QD� FRQVWUXomR� GR�PRGHOR� PDWHPiWLFR� XWLOL]DGR�
QHVWH�WUDEDOKR�

-i� QR� &DStWXOR� �� p� GHWDOKDGD� D� FRQVWUXomR� GR� SUREOHPD� GH�
RWLPL]DomR� GD� FRQWUDWDomR� GH� HQHUJLD� SHOD� yWLFD� GH� XPD� HPSUHVD� GH�
GLVWULEXLomR�� 1HVVH� FDStWXOR� R� SUREOHPD� p� FRQVLGHUDGR� GHWHUPLQtVWLFR�
SDUD� WRUQDU� D� DSUHVHQWDomR� GR� SUREOHPD�PDLV� VLPSOHV�� 3RU� VXD� YH]�� R�
&DStWXOR� �� H[SORUD� R�PRGHOR� HVWRFiVWLFR� GD� FRQWUDWDomR� GH� HQHUJLD� QR�
$&5�� 1HVVH� FDStWXOR� WDPEpP� VmR� GHPRVWUDGRV RV� PpWRGRV� GH�
RWLPL]DomR� HVWRFiVWLFD� XWLOL]DGRV� QD� VROXomR� GR� SUREOHPD��
3ULPHLUDPHQWH� p� PRVWUDGR� R� PpWRGR� FKDPDGR� GH� (TXLYDOHQWH�
'HWHUPLQtVWLFR� �('��� R� TXDO� VROXFLRQD� R� SUREOHPD� GH� RWLPL]DomR� FRP�
XP� ~QLFR� SUREOHPD� GH� 3/�� (P� VHJXLGD� VmR� GHVFULWRV� RV� PpWRGRV� GH�
GHFRPSRVLomR�GR�SUREOHPD�HVWRFiVWLFR��FRQKHFLGRV�FRPR�5/�H�3+�

1R� FDStWXOR� �� VmR� GLVFXWLGRV� RV� UHVXOWDGRV� FRPSXWDFLRQDLV� GDV�
PHWRGRORJLDV� SURSRVWDV� TXDQGR� DSOLFDGDV� DR� SUREOHPD� GD� FRQWUDWDomR�
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yWLPD�GH�HQHUJLD��1HVVH�FDStWXOR�p�UHDOL]DGD�XPD�FRPSDUDomR�TXDQWR�DR�
GHVHPSHQKR�GRV�PpWRGRV�XWLOL]DGRV�QD� VROXomR�GR�SUREOHPD��7DPEpP�
VH� SUHWHQGH� DQDOLVDU� R� FRPSRUWDPHQWR� GR� PRGHOR� FRPSXWDFLRQDO�
SURSRVWR�

3RU� ILP�� VmR�FRPHQWDGDV�DV�SULQFLSDLV�FRQFOXV}HV�GHVWH� WUDEDOKR�
QR�&DSLWXOR���H�PRVWUDGDV�DV�UHIHUrQFLDV�ELEOLRJUiILFDV�QR�&DSLWXOR���
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� &20(5&,$/,=$d2�'(�(1(5*,$�12�$&5

1HVWH� FDStWXOR� VmR� DSUHVHQWDGRV� RV� SULQFLSDLV� DVSHFWRV� GD�
FRPHUFLDOL]DomR�GH�HQHUJLD�QR�%UDVLO��QR�kPELWR�GR�PHUFDGR�UHJXODGR��
DSyV� DV� PXGDQoDV� RFRUULGDV� HP� ����� FRP� D� LPSODQWDomR� GR� QRYR�
PRGHOR�LQVWLWXFLRQDO�GR�VHWRU�HOpWULFR��

��� $48,6,d2�'(�(1(5*,$ 3(/$6�(035(6$6�
',675,%8,'25$6

&RQIRUPH� YLVWR� QR� FDStWXOR� DQWHULRU�� R� PRGHOR� GH�
FRPHUFLDOL]DomR� YLJHQWH� WHP� FRPR� FDUDFWHUtVWLFD� D� REULJDWRULHGDGH� GDV�
HPSUHVDV� GH� GLVWULEXLomR� GH� FRQWUDWDU� WRGD� D� VXD� FDUJD�� VRE� SHQD� GH�
VRIUHU�SHQDOLGDGHV�FDVR�HVVD�UHJUD�QmR�VHMD�DWHQGLGD��

$�SULQFLSDO� IRUPD�GH�DWHQGHU�HVVD�GHPDQGD�FRQWUDWXDO�VH�Gi�SRU�
PHLR� GH� FRQWUDWRV� SURYHQLHQWHV� GH� OHLO}HV� S~EOLFRV�� 2V� OHLO}HV� VmR�
RIHUHFLGRV� HP� IRUPD� GH� FRPSUDGRU� ~QLFR�� RX� VHMD�� DV� HPSUHVDV� GH�
GLVWULEXLomR� GHFODUDP� VXDV�QHFHVVLGDGHV�GH� FRPSUD� H� VH� UH~QHP� FRPR�
XP�~QLFR�FRPSUDGRU�GH�HQHUJLD��

$V� GHFODUDo}HV� GH� FRPSUD� GDV� GLVWULEXLGRUDV� GHYHP� VHU� IHLWDV�
FRP����GLDV�GH�DQWHFHGrQFLD��HP�VHX�VXEPHUFDGR�GH�HQHUJLD��QR�DQR�GH�
UHDOL]DomR�GR� OHLOmR� �*8,0$5(6���������&RP�EDVH�QDV�TXDQWLGDGHV�
GHFODUDGDV� RFRUUHP� RV� OHLO}HV�� QRV� TXDLV� RV� JHUDGRUHV� FRPSHWHP� SHOR�
PHQRU�SUHoR��

$SyV� D� UHDOL]DomR� GRV� OHLO}HV�� D� FRQWUDWDomR� VH� Gi� HP� IRUPD� GH�
SRRO�� LVWR� p�� RV� YHQFHGRUHV� GH� FDGD� OHLOmR� GHYHP� FHOHEUDU� FRQWUDWRV�
ELODWHUDLV� FRP� WRGDV� DV� GLVWULEXLGRUDV� SDUWLFLSDQWHV�� HP� TXDQWLGDGH�
SURSRUFLRQDO� D� GHFODUDGD� SRU� FDGD� GLVWULEXLGRUD�� (VVHV� FRQWUDWRV� VmR�
FRQKHFLGRV� FRPR� &RQWUDWRV� GH� &RPHUFLDOL]DomR� GH� (QHUJLD� QR�
$PELHQWH�5HJXODGR��&&($5V��

$OpP�GD�FRPSUD�GH�HQHUJLD�YLD�OHLO}HV�S~EOLFRV��H[LVWHP�WDPEpP�
RXWUDV�IRUPDV�GH�DTXLVLomR�SHODV�HPSUHVDV�GLVWULEXLGRUDV��VmR�HODV�

� (QHUJLD�GD�XVLQD ,WDLSX�%LQDFLRQDO��HQHUJLD�FRPSXOVyULD�
jV�GLVWULEXLGRUDV�GRV�VXEPHUFDGRV�6XGHVWH�&HQWUR�2HVWH�
H�6XO�

� (QHUJLD� FRQWUDWDGD�QR�3URJUDPD�GH� ,QFHQWLYR� jV� )RQWHV�
$OWHUQDWLYDV� �352,1)$��� TXRWDV� GH� HQHUJLD� FDOFXODGDV�
DQXDOPHQWH�SHOD�$1((/��SURSRUFLRQDOPHQWH�DR�PHUFDGR�
FDWLYR�GDV�GLVWULEXLGRUDV�
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� *HUDomR� 'LVWULEXtGD�� SRGH� VHU� FRQWUDWDGD� DWUDYpV� GH�
FKDPDGD� S~EOLFD�� 2� PRQWDQWH� FRQWUDWDGR� QmR� SRGH
H[FHGHU� D� GH]� SRU� FHQWR� GD� FDUJD� GR� DJHQWH� GH�
GLVWULEXLomR �%5$6,/�������

� &RQWUDWRV� %LODWHUDLV�� FRQWUDWRV� TXH� IRUDP� DGTXLULGRV�
DQWHV�GD�/HL�Q���������

��� 7,326�'(�/(,/2�'(�(1(5*,$

$�HQHUJLD� RIHUWDGD� HP� OHLO}HV� p� FODVVLILFDGD� HP�GXDV� FDWHJRULDV�
FKDPDGDV�GH�HQHUJLD�QRYD�H�HQHUJLD�H[LVWHQWH��$�HQHUJLD�QRYD�DWHQGH�j�
H[SDQVmR�GD�RIHUWD�SRU�PHLR�GD�FRQVWUXomR�GH�QRYRV�HPSUHHQGLPHQWRV��
FRPR�DV�XVLQDV�KLGUHOpWULFDV�H�WHP�SUD]R�GH�YLJrQFLD�HQWUH����H����DQRV��
2V�OHLO}HV�RIHUWDGRV�QHVVD�FDWHJRULD�VmR�

� /HLOmR�$���� UHDOL]DGR�FRP� WUrV�DQRV�GH�DQWHFHGrQFLD�GR�
DQR� ³$´� GH� HQWUHJD� GD� HQHUJLD� QHJRFLDGD�� e� XP� OHLOmR�
FRPSRVWR�EDVLFDPHQWH�SRU�WHUPHOpWULFDV�H�XVLQDV�HyOLFDV��
TXH� FRQWDP� FRP� SUD]RV� PDLV� FXUWRV� GH� FRQVWUXomR� HP�
UHODomR�jV�KLGUHOpWULFDV��

� /HLOmR� $���� UHDOL]DGR� FRP� FLQFR� DQRV� GH� DQWHFHGrQFLD�
SDUD�R�LQtFLR�GR�IRUQHFLPHQWR�GH�HQHUJLD��(P�JHUDO��p�XP�
OHLOmR�GH�XVLQDV�KLGUHOpWULFDV��SRUpP�SRGH�FRQWHU�WDPEpP�
XVLQDV�WHUPHOpWULFDV�H�HyOLFDV�

-i�D�HQHUJLD�H[LVWHQWH�p�SURYHQLHQWH�GH�HPSUHHQGLPHQWRV�TXH� Mi�
HVWmR� HP� RSHUDomR�� 2V� OHLO}HV� GH� HQHUJLD� H[LVWHQWH� WrP� R� REMHWLYR� GH�
UHQRYDU� FRQWUDWRV� TXH� LUmR� YHQFHU� H� VmR� RIHUWDGRV� QDV� VHJXLQWHV�
PRGDOLGDGHV�

� /HLOmR� GH�$MXVWH�� p� UHDOL]DGR� QR�PHVPR� DQR� HP� TXH� D�
HQHUJLD�VHUi�HQWUHJXH��VHQGR�XWLOL]DGR�SDUD�FRPSOHPHQWDU�
D�FRQWUDWDomR�GR�PHUFDGR� &RPR� UHVXOWDGR�GHVVH� OHLOmR��
VmR�ILUPDGRV�FRQWUDWRV�GH�FXUWD�GXUDomR��YDULDQGR�GH�WUrV�
PHVHV�D�GRLV�DQRV�

� /HLOmR� $���� UHDOL]DGR� XP� DQR� DQWHV� GD� HQWUHJD� GD�
HQHUJLD��RULJLQDQGR�FRQWUDWRV�TXH�YDULDP�GH�WUrV�D�TXLQ]H�
DQRV� GH� YLJrQFLD�� 2V� FRQWUDWRV� RULXQGRV� GHVVH� WLSR� GH�
OHLOmR� DGPLWHP� D� UHGXomR� QR� PRQWDQWH� FRQWUDWDGR� SRU�
PHLR�GRV�0HFDQLVPRV�GH�7URFDV�H�'pILFLWV��0&6'��
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([LVWHP� DOJXQV� PHFDQLVPRV� TXH� SHUPLWHP� DV� HPSUHVDV�
GLVWULEXLGRUDV� ID]HU� R� DMXVWH� GH� VHXV� FRQWUDWRV� GH� DFRUGR� FRP� VXD�
QHFHVVLGDGH�GH�DXPHQWDU�RX�GLPLQXLU�RV�QtYHLV�GH�FRQWUDWDomR��(VVHV�VmR�
FKDPDGRV� GH� 0HFDQLVPRV� GH� &RPSHQVDomR� GH� 6REUDV� H� 'pILFLWV�
�0&6'��H�HQYROYHP�DOJXPDV�PRGDOLGDGHV�GH�IOH[LELOL]DomR�FRQWUDWXDO��
$� VHJXLU� VmR� DSUHVHQWDGDV� DV� FDUDFWHUtVWLFDV� GH� FDGD� PRGDOLGDGH� GR�
0&6'�

� 0&6'�PHQVDO��HVVD�PRGDOLGDGH�SHUPLWH�GHYROYHU�DV�VREUDV�
GHFODUDGDV�SHORV�DJHQWHV�GH�GLVWULEXLomR�TXH�IRUHP�SURYHQLHQWHV�
GD�PLJUDomR�GH�FRQVXPLGRUHV�SDUD�R�$&/�H�GHYLGR�D�DFUpVFLPR�
GH�HQHUJLD�GHFRUUHQWHV�GH�FRQWUDWRV�DQWHULRUHV�D�PDUoR�GH������

� 0&6'�WURFDV�OLYUHV��SHUPLWH�WURFDV�GH�FRQWUDWRV�VHP�OLPLWDomR�QR�
PRQWDQWH�D�GHFODUDU��&RQWXGR��H[LJH�TXH�H[LVWD�XPD�SDUWH�
FHGHQWH�H�RXWUD�FHVVLRQiULD��QmR�SRVVLELOLWDQGR�GHYROXomR�DR�
YHQGHGRU�GH�HQHUJLD��R�TXH�QD�SUiWLFD�OLPLWD�DV�RSHUDo}HV�GH�
WURFD�

� 0&6'�����2V�FRQWDWRV�GHFRUUHQWHV�GRV�OHLO}HV�GH�HQHUJLD�
H[LVWHQWH SUHYHHP�D�SRVVLELOLGDGH�GH�UHGXomR�GRV�PRQWDQWHV�
FRQWUDWDGRV��D�TXDO�ILFD�OLPLWDGD�D��� GR�PRQWDQWH�LQLFLDO�
FRQWUDWDGR��&&((���������3RUWDQWR��DV�GLVWULEXLGRUDV�SRGHP�
GHVFRQWUDWDU�XQLODWHUDOPHQWH����GR�WRWDO�GH�VHXV�FRQWDWRV�GH�
HQHUJLD�H[LVWHQWH�D�FDGD�DQR�

� 0&6'�H[�SRVW��p�XP�PHFDQLVPR�ILQDQFHLUR�FRP�EDVH�QR�DQR�
FLYLO�DQWHULRU��$VVLP��VREUDV�YHULILFDGDV�VmR�UHSDVVDGDV�DRV�
GLVWULEXLGRUHV�GHILFLWiULRV�VRPHQWH�SDUD�ILQV�GH�DSXUDomR�GD�
LQVXILFLrQFLD�GH�ODVWUR�GH�HQHUJLD�QR�FiOFXOR�GDV�SHQDOLGDGHV��
QmR�DOWHUDQGR�RV�PRQWDQWHV�FRQWUDWDGRV�

$V�PRGDOLGDGHV�PRVWUDGDV�DFLPD�HQYROYHP�VRPHQWH�FRQWUDWRV�GH�
HQHUJLD H[LVWHQWH�� &RQWXGR�� GH� DFRUGR� FRP� D 5HVROXomR�1RUPDWLYD� Q��
���� GD� $JrQFLD� 5HJXODGRUD GH� (QHUJLD� (OpWULFD� �$1((/�� ������� D�
GLVWULEXLGRUD�SRGHUi� FHOHEUDU� DFRUGR�ELODWHUDO� QRV�FDVRV�GH�&&($5�GH�
HQHUJLD� QRYD�� SRGHQGR�VH� DOWHUDU� FDUDFWHUtVWLFDV� FRPR� R� SUD]R� SDUD� R�
LQLFLR� GR� VXSULPHQWR�� D� UHGXomR� WHPSRUiULD� RX� SHUPDQHQWH� GD� HQHUJLD�
FRQWUDWDGD�H�DWp�PHVPR�D�UHVFLVmR�FRQWUDWXDO�DPLJiYHO�
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2V�FXVWRV�LQFRUULGRV�SHOD�GLVWULEXLGRUD�UHODFLRQDGRV�jV�DWLYLGDGHV�
GH� JHUDomR� H� WUDQVPLVVmR�� DOpP� GH� HQFDUJRV� VHWRULDLV� SUHYLVWRV� HP�
OHJLVODomR� HVSHFtILFD� FRPS}HP� D� FKDPDGD� 3DUFHOD� $� GD� WDULID� GH�
HQHUJLD� (VVHV� FXVWRV�� HP� FHUWD� PHGLGD�� QmR� VmR� JHUHQFLiYHLV� SHOD�
FRQFHVVLRQiULD� H�� SRUWDQWR� VmR SDVVtYHLV� GH� UHSDVVH� DRV� FRQVXPLGRUHV�
ILQDLV��3RU�H[HPSOR��R�SUHoR�GH�IHFKDPHQWR�GD�HQHUJLD�GRV� OHLO}HV�QmR�
GHSHQGH� GD� YRQWDGH� GR� DJHQWH� GLVWULEXLGRU�� 1HVVH� VHQWLGR�� SRGH�VH�
LPDJLQDU� TXH� RV� FXVWRV� GD� SDUFHOD FRPSUDGD GHYHULDP� VHU� UHSDVVDGRV�
LQWHJUDOPHQWH� DR� FRQVXPLGRU� ILQDO�� &RQWXGR�� RV� FXVWRV� WDPEpP� HVWmR�
UHODFLRQDGRV� FRP� D� HVWUDWpJLD� GH� FRPSUD� XWLOL]DGD� SRU� FDGD� DJHQWH��
(VVDV� FDUDFWHUtVWLFDV� ID]HP� FRP� TXH� R� UHSDVVH� GRV� FXVWRV� RFRUUD�
PpGLDQWH�GHWHUPLQDGDV�UHJUDV�TXH�YLDELOL]HP�D�FRQWUDWDomR�HILFLHQWH��

8P� GRV� SULQFLSDLV� PHFDQLVPRV TXH� p� XWLOL]DGR� QR� UHSDVVH� GRV�
FXVWRV�p�R�9DORU�$QXDO�GH�5HIHUrQFLD��95���(VVH�YDORU�p�GHILQLGR�FRPR�
D�PpGLD�SRQGHUDGD�GRV�FXVWRV�GH�DTXLVLomR�GH�HQHUJLD�HP�OHLO}HV�$���H�
$���� FRQVLGHUDQGR� R� FRQMXQWR� WRWDO� GH� GLVWULEXLGRUDV�� 2� 95� WHP� R�
REMHWLYR� GH� OLPLWDU� R� UHSDVVH� GD� HQHUJLD� QRYD� DR� SUHoR� PpGLR� GH�
DTXLVLomR�GR�PHUFDGR�FRPR�XP� WRGR�H�SRGH� VHU� FDOFXODGR�FRQIRUPH�D�
HTXDomR�D�VHJXLU�

S$� T$� S$� T$�
95

T$� T$�

� � �
 

�
�����
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S$� �5��0:K� SUHoR�PpGLR�GD�HQHUJLD�QRV�OHLO}HV�$���

S$� �5��0:K� SUHoR�PpGLR�GD�HQHUJLD�QRV�OHLO}HV�$���

T$� �0:K� TXDQWLGDGH�GH�HQHUJLD�DGTXLULGD�HP�OHLO}HV�$���

T$� �0:K� TXDQWLGDGH�GH�HQHUJLD�DGTXLULGD�HP�OHLO}HV�$���

&RPR� FRQVHTXrQFLD� GD� XWLOL]DomR� GR� 95�� D� GLVWULEXLGRUD� TXH�
FRQVHJXLU� FRQWUDWDU� HQHUJLD� QRYD� DEDL[R� GR� 95� LUi� REWHU� JDQKRV�
ILQDQFHLURV�� FDVR� FRQWUiULR�� RFRUUHUi� SHUGDV� QR� UHSDVVH� GHVVD� HQHUJLD��
(VVD� GLQkPLFD� p� PRVWUDGD� HP� �*8,0$5(6�� ������� R� TXDO� GHGX]�
PDWHPDWLFDPHQWH�TXH�p� OXFUDWLYR�SDUD�D�GLVWULEXLGRUD�FRQWUDWDU� HQHUJLD�
QRYD�FRP�XP�FXVWR�LQIHULRU�DR�95�
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2XWUR�PHFDQLVPR�GH�UHSDVVH�GH�SUHoR�p�R YDORU�GH�UHIHUrQFLD�GH�
HQHUJLD�H[LVWHQWH��95(���TXH�p�GHILQLGR�FRPR�R�YDORU�PpGLR�SRQGHUDGR�
GD� FRPSUD� GH� HQHUJLD� H[LVWHQWH� QR� DQR� $���� 2� 95(� p� XWLOL]DGR� SDUD�
OLPLWDU� R� UHSDVVH� GR� SUHoR� GH� HQHUJLD� QRYD� QRV� FDVRV� HP� TXH� QmR� IRU�
DWLQJLGD�D�UHFRQWUDWDomR�PtQLPD�GH�HQHUJLD�H[LVWHQWH�HP�OHLO}HV�$����

1RWD�VH� TXH� DOpP� GDV� UHJUDV� GH� UHSDVVH�� H[LVWHP� WDPEpP�
OLPLWDo}HV� TXDQWR� DRV� PRQWDQWHV� DGTXLULGRV� HP� FDGD� PRGDOLGDGH� GH�
OHLOmR�� $V� PDUJHQV� GH� FRQWUDWDomR� VmR� SHTXHQDV� SDUD� D� FRPSUD� GH�
HQHUJLD�H[LVWHQWH��R�TXH�WUD]�D�QHFHVVLGDGH�GDV�GLVWULEXLGRUDV�GH�FRPSUDU�
HQHUJLD�QRYD��$OpP�GLVVR��H[LVWHP� WDPEpP�UHVWULo}HV�TXDQWR�j�FRPSUD�
HP� OHLO}HV�$���� WHQGR� HP�YLVWD� TXH� HVVH� WLSR�GH� HQHUJLD� p�PDLV� FDUD� H�
SROXHQWH��

(P� UHVXPR�� DV� UHJUDV� GH� UHSDVVH� H� OLPLWDomR� QD� FRPSUD� GH�
HQHUJLD�LQFHQWLYDP�D�FRQWUDWDomR�DQWHFLSDGD�GD�GHPDQGD�HP�OHLO}HV�$���
SRU� SDUWH� GD� FRQFHVVLRQiULD�� ,VVR� YLDELOLELOL]D� D� H[SDQVmR� GD� RIHUWD� GH�
HQHUJLD�H�D�JDUDQWLD�GR� VXSULPHQWR��2�FRQMXQWR�GH� UHJUDV�GH� UHSDVVH�H�
OLPLWDomR�HP�FDGD�PRGDOLGDGH�FRQVLGHUDGDV�QHVWH�WUDEDOKR�p�GHWDOKDGR�D�
VHJXLU�

� /HLO}HV�GH�DMXVWH��$�FRPSUD�p�OLPLWDGD�D����GR�WRWDO GH�FRQWUDWRV�
GD�GLVWULEXLGRUD�H�R SUHoR�GH�UHSDVVH�p�OLPLWDGR�DR�95�

� /HLO}HV�$����$�FRPSUD�p�OLPLWDGD�DR�PRQWDQWH�GH�UHSRVLomR��TXH�
p�D�VRPD�GRV�FRQWUDWRV�TXH�LUmR�YHQFHU�QR�DQR�$����DFUHVFLGR�GH�
�����GD�FDUJD�GD�GLVWULEXLGRUD�QR�DQR�$����$�UHFRQWUDWDomR�
PtQLPD�QHVVD�PRGDOLGDGH�p�GH�����GR�PRQWDQWH�GH�UHSRVLomR��
&DVR�HVVD�UHJUD�QmR�VHMD�DWHQGLGD� LQFLGH�D�OLPLWDomR�GH�UHSDVVH�
GH�HQHUJLD�QRYD��UHIHUHQWH�DR�PRQWDQWH�TXH�GHL[RX�GH�VHU�
FRQWUDWDGR��VDOYR�QRV�FDVRV�HP�TXH�R�GHVFXPSULPHQWR�RFRUUH�
SRU�IDOWD�QD�RIHUWD�GH�OHLO}HV��

� /HLO}HV�$��� $�FRPSUD GHYH�VHU�GH�QR�Pi[LPR�GH����GD�FDUJD�GD�
GLVWULEXLGRUD�QR�DQR�$����VRE�SHQD�GH�UHVWULomR�QR�UHSDVVH�GR�
PRQWDQWH�TXH�H[FHGHU�HVVH�OLPLWH��-i�R UHSDVVH�GR�PRQWDQWH�TXH�
H[FHGHU�RV����GD�FDUJD��ILFD�OLPLWDGR�DR�PHQRU�YDORU�HQWUH�RV�
SUHoRV�GH�IHFKDPHQWR�GRV�OHLO}HV�$���H�$���

� /HLO}HV�$��� 1mR�H[LVWHP�OLPLWDo}HV�QR�PRQWDQWH�D�VHU�
FRPSUDGR�

&RP� LVVR� D� GLVWULEXLGRUD� GH� HQHUJLD� HVWi� VXMHLWD� D� ULVFRV�
ILQDQFHLURV�DVVRFLDGRV�jV�UHVWULo}HV�GH�FRPSUD�H�DR�SUHoR�GH�UHSDVVH�GD�
HQHUJLD��$OpP�GHVVHV�FXVWRV�� WDPEpP�H[LVWHP�SHQDOLGDGHV�UHODFLRQDGDV�
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FRP�D�FDSDFLGDGH�GH�DWHQGHU�D GHPDQGD FRQWUDWXDO SRU�SDUWH�GD�HPSUHVD�
FRQFHVVLRQiULD��7DLV�SHQDOLGDGHV�VmR�DSUHVHQWDGDV�QD�VHomR�VHJXLQWH�

��� 3(1$/,'$'(6

$� REULJDWRULHGDGH� GDV� HPSUHVDV� GLVWULEXLGRUDV� GH� FRQWUDWDU� D�
WRWDOLGDGH�GR�VHX�FRQVXPR�GH�HQHUJLD�WURX[H�FRQVLJR�D�SRVVLELOLGDGH�GD�
DSOLFDomR�GH�SHQDOLGDGHV�QR�FDVR�GH�GHVFXPSULPHQWR�GHVVD�UHJUD��

$V�SHQDOLGDGHV�VmR�DSOLFDGDV�DQXDOPHQWH�H�FRQVLGHUDP�WUrV�QtYHLV�
GH� FRQWUDWDomR� GH� XPD� GLVWULEXLGRUD� SDUD� D� VXD� DSOLFDomR�� VmR� HOHV��
VXEFRQWUDWDomR�� FRQWUDWDomR� HQWUH� ���� H� ����� GD� GHPDQGD� H�
VREUHFRQWUDWDomR��7DLV�QtYHLV�VmR�GHWHUPLQDGRV�SRU�PHLR�GD�FRPSDUDomR�
HQWUH�R�WRWDO�GH�FRQWUDWRV�H�R�FRQVXPR�YHULILFDGR�QR�DQR�DQWHULRU�H�DVVLP�
VmR�FRQWDELOL]DGDV�DV�SHQDOLGDGHV�QR�PrV�GH�MDQHLUR�GH�FDGD�DQR�

1R�FDVR�GD�VXEFRQWUDWDomR��R�PRQWDQWH�HP�GpILFLW�HP�UHODomR�DR�
FRQVXPR� YHULILFDGR� GHYH� VHU� DGTXLULGR� QR�PHUFDGR� GH� FXUWR� SUD]R� DR�
YDORU�GR�3/'��2�UHSDVVH�GR�FXVWR� UHODFLRQDGR�FRP�HVVH�PRQWDQWH� ILFD�
OLPLWDGR�DR�PHQRU�YDORU�HQWUH�R�3/'�H�R�95��&DVR�R�3/'�VHMD�PHQRU�
TXH� R� 95�� QmR� RFRUUHUi� SHUGD� ILQDQFHLUD�� SRLV� R� UHSDVVH� p� IHLWR�
LQWHJUDOPHQWH�j�WDULID��FDVR�FRQWUiULR��RFRUUH�SUHMXt]R�GHYLGR�j�GLIHUHQoD�
HQWUH� R� SUHoR� GH� FRPSUD� H� YHQGD�� $OpP� GLVVR�� D� HPSUHVD� TXH� HVWLYHU�
VXEFRQWUDWDGD� GHYH� SDJDU� XPD� PXOWD� SURSRUFLRQDO� DR� PRQWDQWH� HP�
GpILFLW��SUHFLILFDGD�SHOR�PDLRU�YDORU�HQWUH�R�3/'�H�R�95�

2� RXWUR� QtYHO� GH� FRQWUDWDomR� YHULILFDGR� RFRUUH� TXDQGR� D�
GLVWULEXLGRUDV WHP�PRQWDQWHV�FRQWUDWDGRV�HQWUH�����H������GD�GHPDQGD��
1HVVH� FDVR� RV� FXVWRV� FRP� D� FRPSUD� GD� HQHUJLD� VmR� LQWHJUDOPHQWH�
UHSDVVDGRV� j� WDULID�� 2� REMHWLYR� GD� GLVWULEXLGRUD� p� PDQWHU� VHXV� QtYHLV�
GHQWUR�GHVVD�IDL[D�GH�FRQWUDWDomR��XPD�YH]�TXH�QmR�H[LVWLUmR�FXVWRV�FRP�
IDOWD�GH�UHSDVVH�H�SHQDOLGDGHV�

3RU�ILP��WHP�VH�D�VLWXDomR�HP�TXH�D�HPSUHVD�ILFD�VREUHFRQWUDWDGD��
1HVVH� FDVR�� R� UHVXOWDGR� ILQDQFHLUR� GD� YHQGD� GR� PRQWDQWH� H[FHGHQWH�
GHSHQGH� GR� SUHoR�PpGLR� GD� HQHUJLD� DGTXLULGD� SHOD� GLVWULEXLGRUD� H� GR�
YDORU� GR� 3/'�� 1RV� FDVRV� HP� TXH� R� 3/'� IRU� PDLRU� TXH� D� PpGLD� GH�
DTXLVLomR�GD�GLVWULEXLGRUD�D�YHQGD�UHVXOWDUi�HP�OXFUR�SDUD�HPSUHVD��FDVR�
FRQWUiULR�UHVXOWDUi�HP�SUHMXt]R��

&RP�LVVR��QHVWH�FDStWXOR�IRUDP�DSUHVHQWDGDV�DV�UHJUDV�JHUDLV�TXH�
EDOL]DP� D� FRQWUDWDomR� GH� HQHUJLD�� 1R� FDStWXOR� VHJXLQWH� p DSUHVHQWDGR
PDWHPDWLFDPHQWH�R�SUREOHPD�GD�FRQWUDWDomR��GHWDOKDQGR�VH�DV�HTXDo}HV�
XWLOL]DGDV� QD� UHSUHVHQWDomR� GD� UHJXODPHQWDomR� FRQVLGHUDGD� QHVWH�
WUDEDOKR��

(TXDWLRQ� &KDSWHU� �1H[W�� 6HFWLRQ� �
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(VWH� FDStWXOR� WHP� FRPR� REMHWLYR� DSUHVHQWDU� D� PRGHODJHP�
PDWHPiWLFD�GR�SUREOHPD�GD�JHVWmR�GD�FRQWUDWDomR�GH�HQHUJLD�HOpWULFD�QR�
$&5��(VVD�PRGHODJHP�FRQVWLWXL�VH�SRU�XP�SUREOHPD�GH�RWLPL]DomR�FXMD�
IRUPXODomR�H[SUHVVD�DV�UHJUDV�GR�PHUFDGR�GH�HQHUJLD�

��� )81d2�2%-(7,92

2� SUREOHPD� HP� TXHVWmR� p� HODERUDGR� GH� IRUPD� D� PLQLPL]DU� RV�
FXVWRV� GD� GLVWULEXLGRUD� FRP� SHQDOLGDGHV� H� OLPLWDo}HV� QR� SUHoR� GH�
UHSDVVH�� $VVLP�� D� IXQomR� REMHWLYR� p� FRPSRVWD� SRU� XPD� VRPD� GH�
HOHPHQWRV�TXH� UHSUHVHQWDP� WDLV�FXVWRV�QR�SURFHVVR�GH�FRPHUFLDOL]DomR�
GH�HQHUJLD�QR�$&5�

e� LPSRUWDQWH� VDOLHQWDU� TXH� WRGRV� RV� FXVWRV IXWXURV VmR�
UHSUHVHQWDGRV�QD�IXQomR�REMHWLYR�FRPR�VHX�YDORU�SUHVHQWH��3DUD� LVVR��p�
DGLFLRQDGR� XP� IDWRU� TXH� PXOWLSOLFD� FDGD� XP� GRV� WHUPRV� GD� IXQomR�
REMHWLYR�� DWXDOL]DQGR� DVVLP� PRQHWDULDPHQWH� RV� FXVWRV� GH� DFRUGR� FRP�
XPD�GHWHUPLQDGD�WD[D�GH�MXURV��-���

1DV� HTXDo}HV� TXH� GHVFUHYHP� PDWHPDWLFDPHQWH� R� SUREOHPD�� R�
tQGLFH�K� UHIHUH�VH� DR�Q~PHUR GH�DQRV�GR�KRUL]RQWH�GH�SODQHMDPHQWR�� Q�
UHIHUH�VH� DR� Q~PHUR GH� WLSRV� GH� OHLO}HV� FRQVLGHUDGRV� H� 6� UHIHUH�VH� DR�
Q~PHUR WRWDO�GH�FHQiULRV�

����� &XVWRV�FRP�D VXEFRQWUDWDomR

1RV�FDVRV�HP�TXH�D�HPSUHVD�ILFD�VXEFRQWUDWDGD Ki�XPD UHVWULomR�
GH� UHSDVVH�GH�SUHoR j� WDULID��2�SUHoR�GH� UHSDVVH�GD�TXDQWLD�HP�GpILFLW�
ILFD�OLPLWDGR�DR�PHQRU�YDORU�HQWUH�R�3/'�H�R�95��

$OpP�GLVVR� RFRUUH XPD�SHQDOLGDGH�SURSRUFLRQDO�DR�PRQWDQWH�HP�
GpILFLW��TXH�p�YDORUDGD�SHOR�PDLRU�YDORU�HQWUH�R�3/'�H�R�95��2� WHUPR�
TXH�H[SUHVVD�R�FXVWR�WRWDO�GD�VXEFRQWUDWDomR�p�H[SRVWR�QD�(TXDomR�������
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3/' SUHoR�GD�HQHUJLD�QR�PHUFDGR�GH�FXUWR�SUD]R�

95 YDORU�GH�UHIHUrQFLD�

WVXE YDULiYHO�TXH�LQGLFD�R�PRQWDQWH�VXEFRQWUDWDGR�

����� &XVWRV�FRP�D VREUHFRQWUDWDomR

2�PRQWDQWH�GH�HQHUJLD�TXH�H[FHGHU������GD�GHPDQGD�WRWDO�QmR�p�
UHSDVVDGR� LQWHJUDOPHQWH� SDUD� D� WDULID�� VHQGR� R� H[FHGHQWH� YHQGLGR� QR�
PHUFDGR�GH�FXUWR�SUD]R��SRGHQGR�DVVLP�UHVXOWDU�HP�JDQKRV�RX�SHUGDV��$�
UHSUHVHQWDomR�PDWHPiWLFD�GHVVD�SHQDOLGDGH�p�GDGD�QD�HTXDomR�DEDL[R��

> @W W��
�03 �3/

�

��� M
'

�
�

K

W
W �

V ER
 
¦ �����

(P�TXH�

03 PpGLD�GRV�SUHoRV�GH�WRGRV�RV FRQWUDWRV�GD�GLVWULEXLGRUD�

WVRE YDULiYHO�TXH�UHSUHVHQWD�R�PRQWDQWH FRQWUDWDGR�DFLPD�GH�
�����GD�GHPDQGD�

1D�(TXDomR� ����� R� VLQDO� GH� SRVLWLYR� UHSUHVHQWD� D� H[FOXVmR� GRV�
JDQKRV�FRP�D�YHQGD�GR�PRQWDQWH�H[FHGHQWH�QR PHUFDGR�GH FXUWR�SUD]R��
FRQVLGHUDQGR� XP� JDQKR� QXOR� TXDQGR� R� 3/'� IRU�PDLRU� TXH�03�� (VVD�
FRQVLGHUDomR�p XWLOL]DGD QHVWH� WUDEDOKR�SDUD�TXH�R�PRGHOR�QmR� WHQGD�D�
VREUHFRQWUDWDU� HQHUJLD�� PDQWHQGR� RV� QtYHLV� GH� FRQWUDWDomR� GHQWUR� GD�
IDL[D�LGHDO��

����� /LPLWDomR GH�UHSDVVH�HP FRQWUDWRV�$��

2�SUHoR�GH� UHSDVVH�GD� HQHUJLD�SURYHQLHQWH�GRV� OHLO}HV�GH� DMXVWH�
ILFD�OLPLWDGR�DR 95��&DVR�R�SUHoR�GH�DTXLVLomR�GHVVD�HQHUJLD�VHMD�PDLRU�
TXH� R� 95�� RFRUUH� XPD� SHUGD� ILQDQFHLUD�� UHSUHVHQWDGD� SHOR� WHUPR� D�
VHJXLU�
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�W[ YDULiYHO�TXH�UHSUHVHQWD�D�GHFLVmR�GH�FRPSUD�HP�OHLO}HV�GH�
DMXVWH�

����� /LPLWDomR GH�UHSDVVH�HP�FRQWUDWRV $��

2�PRQWDQWH�GH�HQHUJLD�SURYHQLHQWH�GH�OHLO}HV�$����TXH�H[FHGHU�R�
OLPLWH� GH� ��� GD� FDUJD� WRWDO� GD� GLVWULEXLGRUD�� WHP� R� SUHoR� OLPLWDGR� DR�
PHQRU� YDORU� HQWUH� RV� SUHoRV� GH� IHFKDPHQWR� GRV� OHLO}HV� $��� H�$���� 2�
WHUPR�TXH�UHSUHVHQWD�HVVH�FXVWR�p�GDGR�D�VHJXLU�
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�3 SUHoR�GD�HQHUJLD�DGTXLULGD�HP�OHLO}HV�$���

W]D� 9DULiYHO� TXH� UHSUHVHQWD R�PRQWDQWH� GH� HQHUJLD� FRQWUDWDGD�
HP� OHLO}HV� $��� TXH� XOWUDSDVVDP� ��� GD� GHPDQGD� WRWDO� QR�
HVWiJLR�W�

)D� p�XP�IDWRU�TXH�UHSUHVHQWD�R�YDORU�SUHVHQWH�GH�XPD�VpULH�GH�
SDJDPHQWRV� XQLIRUPHV� D� MXURV� FRPSRVWRV� GRV� FRQWUDWRV�
$���

����� /LPLWDomR GH�UHSDVVH�HP�FRQWUDWRV�GH HQHUJLD�QRYD

$�GLVWULEXLGRUD�GHYH�UHFRQWUDWDU�QR�PtQLPR�����GR�VHX�PRQWDQWH�
GH� UHSRVLomR� HP� OHLO}HV�$����&DVR� HVVD� UHJUD�QmR� VHMD� DWHQGLGD�RFRUUH�
XPD� OLPLWDomR� QR� UHSDVVH� GH� HQHUJLD� QRYD�� UHIHUHQWH� DR�PRQWDQWH� TXH�
GHL[RX�GH�VHU�FRQWUDWDGR��2�WHUPR�TXH�UHSUHVHQWD�HVVH�FXVWR�p�H[SUHVVR�
QD�IXQomR�REMHWLYR�GD�VHJXLQWH�PDQHLUD�
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W]D� p�R�PRQWDQWH�GH�HQHUJLD�FRQWUDWDGD�HP�OHLO}HV�$�� DEDL[R�GR�
PtQLPR�GH�FRQWUDWDomR�GH�����

W95( p�R�YDORU�GH�UHIHUrQFLD�GH�HQHUJLD�H[LVWHQWH �

)D� p�XP�IDWRU�TXH�UHSUHVHQWD�R�YDORU�SUHVHQWH�GH�XPD�VpULH�GH�
SDJDPHQWRV�XQLIRUPHV�D�MXURV�FRPSRVWRV�GRV�FRQWUDWRV $���

����� &XVWRV�FRP�D�DTXLVLomR�GH�HQHUJLD�

2V�FXVWRV�FRP�D�DTXLVLomR�GH�HQHUJLD�HP�OHLO}HV�ID]HP�SDUWH�GD�
SDUFHOD $� GD� WDULID H�� SRUWDQWR�� VmR� SDVVtYHLV� GH� UHSDVVH� LQWHJUDO� DRV�
FRQVXPLGRUHV�� &RPR� D� GLVWULEXLGRUD� YHQGH� D� HQHUJLD� SHOR� SUHoR� TXH�
SDJRX�� QmR� RFRUUHP SHUGDV� RX� UHFHLWDV� ILQDQFHLUDV� GHYLGR� D� HVVD�
RSHUDomR�

$SHVDU�GLVVR� QHVWH�WUDEDOKR D�FRPSUD�GH�HQHUJLD�p�FRQVLGHUDGD�QD�
IXQomR�REMHWLYR��VHQGR�SRQGHUDGD�SRU�XPD�FRQVWDQWH�GH�EDL[R�YDORU �Į���
(VVH�DUWLItFLR�p�XWLOL]DGR�SDUD�HYLWDU�GHFLV}HV�GH�FRPSUD�GHVQHFHVViULDV�
HP�DOJXQV�FDVRV�H�DLQGD�LQGX]�XPD�RUGHP�GH�PpULWR�SDUD�D�DTXLVLomR�HP�
FDGD PRGDOLGDGH�GH�OHLOmR��

2� WHUPR� TXH� UHSUHVHQWD� HVVH FXVWR� FRP� D� FRPSUD� GH� HQHUJLD� p�
PRVWUDGR�D�QD�(TXDomR �������'HVWDFD�VH�TXH�R�SHVR�QD�IXQomR�REMHWLYR�
GHYLGR�D�HVVH�FXVWR�VHPSUH�VHUi�SURSRUFLRQDOPHQWH�SHTXHQR�HP�UHODomR�
DRV�FXVWRV�FRP�SHQDOLGDGHV�H�UHVWULo}HV�QR�UHSDVVH�
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$V� UHVWULo}HV�XWLOL]DGDV�QD� IRUPXODomR�GR�SUREOHPD� UHSUHVHQWDP�
DV�QRUPDV�GR�$&5��([LVWHP�UHVWULo}HV�GH�GLIHUHQWHV�QDWXUH]DV�FRPR��SRU�
H[HPSOR��GHWHUPLQDomR�GRV�OLPLWHV�GH�FRQWUDWDomR�HP�FDGD�WLSR�GH�OHLOmR�
H� GR� EDODQoR� FRQWUDWXDO�� 1DV� VHo}HV� D� VHJXLU� DSUHVHQWDP�VH� WRGDV� DV�
UHVWULo}HV�GR�SUREOHPD�

����� 5HVWULomR�GH�EDODQoR�FRQWUDWXDO

2�EDODQoR�FRQWUDWXDO�p�XPD�GDV�SULQFLSDLV�UHVWULo}HV�GR�SUREOHPD�
H� ID]�FRP�TXH�D�VRPD�GRV�FRQWUDWRV�YLJHQWHV�VHMD� LJXDO�j�GHPDQGD�HP�
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GHWHUPLQDGR� HVWiJLR�� &DVR� LVVR� QmR� VHMD� DWHQGLGR�� DV� YDULiYHLV� TXH�
LQGLFDP� VXEFRQWUDWDomR� RX� VREUHFRQWUDWDomR� DVVXPLUmR� YDORUHV�
SRVLWLYRV��GH�IRUPD�TXH�D�LJXDOGDGH�VHMD�VDWLVIHLWD��$�HTXDomR�TXH�GHILQH�
D� UHVWULomR�GH�EDODQoR�FRQWUDWXDO� HP�GHWHUPLQDGR�HVWiJLR�p�PRVWUDGD�D�
VHJXLU�
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LW&$ PRQWDQWH�GH�FRQWUDWRV�DQWHULRUHV�YLJHQWH�QR�HVWiJLR�W�

WLQW YDULiYHO�TXH�UHSUHVHQWD�R�PRQWDQWH�FRQWUDWDGR�QR�
LQWHUYDOR�HQWUH���� H������GD�GHPDQGD�QR�HVWiJLR�W�

W' GHPDQGD�WRWDO�QR�HVWiJLR�W�

����� &RQWDELOL]DomR�DQXDO�GRV�FRQWUDWRV

e�QHFHVViULR� UHDOL]DU�D�FRQWDELOL]DomR�GRV�FRQWUDWRV�YLJHQWHV�HP�
FDGD�XP�GRV�HVWiJLRV��FRQVLGHUDQGR�VH�RV�SUD]RV�GH�HQWUHJD H�D�GXUDomR�
GH�FDGD�FRQWUDWR��$VVLP��HVVD� UHVWULomR�VHUYH�SDUD�DSXUDU�RV�PRQWDQWHV�
GH�FDGD�WLSR�GH�FRQWUDWR�TXH�HQWUDP�H�VDHP�GH�YLJrQFLD�HP�FDGD�HVWiJLR�
GR�KRUL]RQWH�GH�SODQHMDPHQWR��$�H[SUHVVmR�TXH�GHILQH�HVVD� UHVWULomR�p�
PRVWUDGD�QD�(TXDomR�������
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����� 'HWHUPLQDomR�GR�PRQWDQWH�GH�UHSRVLomR�

2� 0RQWDQWH� GH� 5HSRVLomR� �05�� p� D� TXDQWLGDGH� GH� HQHUJLD�
GHFRUUHQWH� GR� YHQFLPHQWR� GH� FRQWUDWRV� GRV� DJHQWHV� GH� GLVWULEXLomR� QR�
DQR�$�� �%UDVLO��GHFUHWR������� 'HVWDFD�VH�TXH�QmR�LQWHJUDP�R�PRQWDQWH�
GH�UHSRVLomR�FRQWUDWRV�UHIHUHQWHV�DRV�OHLO}HV�GH�DMXVWH��
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e�QHFHVViULR�DSXUDU�R�YDORU�GR�05��SRLV HVWH GHILQH�RV�OLPLWHV�GH�
FRPSUD�HP�OHLO}HV�$����$�UHVWULomR�TXH�UHSUHVHQWD�R�05�p�PRVWUDGD�QD�
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����� 7URFDV�GH�HQHUJLD

&RPR� FRPHQWDGR QR� FDStWXOR� DQWHULRU�� FRQWUDWRV� GH� HQHUJLD�
H[LVWHQWH�SHUPLWHP�TXH�D�GLVWULEXLGRUD�GHYROYD�XQLODWHUDOPHQWH�DWp����
GR�PRQWDQWH�FRQWUDWDGR YLD�0&6'��DFUHVFLGR�GRV�PRQWDQWHV�GH�SHUGD�GH�
PHUFDGR�SRU�PLJUDomR�GH�FRQVXPLGRUHV�SDUD�R�PHUFDGR�OLYUH��

([LVWHP�DLQGD RXWURV�PHFDQLVPRV�FRPR�R�0&6'�WURFDV�OLYUHV�H�
DFRUGRV� ELODWHUDLV� GH� HQHUJLD� QRYD�� 1mR� H[LVWH� OLPLWDomR� TXDQWR� DR�
YROXPH� TXH� SRGH� VHU� LQWHUFDPELDGD� SRU� HVWHV�PHFDQLVPRV��(QWUHWDQWR��
H[LVWHP�OLPLWDo}HV�GH�RUGHP�SUiWLFD�HP�UD]mR�GD�QHFHVVLGDGH�GH�VH�REWHU�
XPD�SDUWH�FHGHQWH�H�RXWUD�FHVVDQWH��

1HVWH� WUDEDOKR� FRQVLGHURX�VH� TXH� DV� WURFDV VmR OLPLWDGDV� D� XP�
GHWHUPLQDGR� SHUFHQWXDO� GRV�PRQWDQWHV GH FRQWUDWRV� GH HQHUJLD� QRYD� H�
H[LVWHQWH��&RQVLGHUD�VH�WDPEpP�D�SRVVLELOLGDGH�GH�GHYROXomR�GH����GR�
WRWDO�GH�FRQWUDWRV�GH�HQHUJLD�H[LVWHQWH�YLD�0&6'����1D�(TXDomR ������
HVWmR�UHSUHVHQWDGDV�DV�GHYROXo}HV�GH�HQHUJLD�H[LVWHQWH�YLD�0&6'����H�
SRU�PHLR�GH�DFRUGRV�ELODWHUDLV�GH�HQHUJLD�QRYD��-i�QD�(TXDomR ������ VmR�
UHSUHVHQWDGDV�DV�DTXLVLo}HV�FRP�WURFDV�GH�HQHUJLD�H[LVWHQWH�H�QRYD�

�W

WURFD ��W W

�

��

&$

&$ &$

� � � �

OLP � � � � ��� �

� � �� W ��W ��W �

��W ��W

�Z Z�

Z

[

�

�

Z

�� �

d

�
������

WURFD � � �W

WURFD ��W �W&$ &$

OLP � FD

OLP � ��� ��

� �� W � W �

��W ��

� W

W

�

�

Z Z

Z �

[

Z

� �

� � d

�

�

�
������

����� &RQWUDWDomR�HP�OHLOmR�GH�HQHUJLD�H[LVWHQWH

$�GLVWULEXLGRUD�GHYH�UHFRQWUDWDU�QR�PtQLPR�����GR�VHX�PRQWDQWH�
GH� UHSRVLomR� HP� OHLO}HV� GH� HQHUJLD� H[LVWHQWH�� VRE� SHQD� GH� VRIUHU�
OLPLWDomR�GH�UHSDVVH�GR�PRQWDQWH�GH�HQHUJLD�QRYD�HTXLYDOHQWH�j�SDUFHOD�
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TXH�GHL[RX�GH� VHU� UHFRPSUDGD��$� VHJXLU� p�PRVWUDGD� D�(TXDomR ��������
UHIHUHQWH�D�HVVD�UHJUD�
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$LQGD�� D� FRQWUDWDomR� HP� OHLO}HV�$��� p� OLPLWDGD� DR� YDORU� GR� VHX�
PRQWDQWH�GH�UHSRVLomR�DFUHVFLGR�GH������GR�VHX�PHUFDGR�UHDOL]DGR�QR
DQR�$����FRPR�UHSUHVHQWDGR�QD�(TXDomR �������
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����� &RQWUDWDomR�HP�OHLO}HV�$��

$�FRPSUD�GH�HQHUJLD�HP�$���GHYH�ILFDU�OLPLWDGD�D����GD�FDUJD�GD�
GLVWULEXLGRUD� QR� DQR� $���� FDVR� FRQWUiULR�� LPS}HP�VH� UHVWULo}HV� QR�
UHSDVVH� UHIHUHQWH� DR�PRQWDQWH� H[FHGHQWH��(VVD� OLPLWDomR� p� LQFOXtGD� QR�
SUREOHPD�GH�RWLPL]DomR�SRU�PHLR�GD�(TXDomR ��������D�TXDO�ID]�FRP�TXH�
D�YDULiYHO� D W] � DVVXPD�YDORU�LJXDO�DR�PRQWDQWH�GH�HQHUJLD�TXH�H[FHGHU�

R�OLPLWH�GH����GD�FDUJD��&RPR�D�YDULiYHO D W] � HVWi�SUHVHQWH�QD�IXQomR�

REMHWLYR��RFRUUHUi�XPD�SHQDOL]DomR�QRV�HVWiJLRV�HP�TXH�HVVD�YDULiYHO�IRU�
GLIHUHQWH�GH�]HUR�

�W�SUD]R�� �'����W� SUD]R� W[ ]D�� d ������

����� &RQWUDWDomR�HP�OHLO}HV�GH�$MXVWH

$�FRPSUD�GH�HQHUJLD�HP�OHLO}HV�GH�DMXVWH� ILFD� OLPLWDGD�D����GR�
WRWDO� GH� FRQWUDWRV� GD� GLVWULEXLGRUD�� $� (TXDomR� ������ UHSUHVHQWD� HVVD�
OLPLWDomR�
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1mR� Ki� FXVWR� DGLFLRQDO� QD� IXQomR� REMHWLYR� TXDQGR� RFRUUHU�
VREUHFRQWUDWDomR� QR� LQWHUYDOR� HQWUH� ���� H� ����� GD� GHPDQGD�� 3DUD�
LQVHULU�HVVD�FDUDFWHUtVWLFD�QR�SUREOHPD��XWLOL]D�VH�XPD�YDULiYHO�GH�IROJD��
$� HTXDomR� ������ DSUHVHQWD� D� UHVWULomR� XWLOL]DGD� SDUD� OLPLWDU� HVVD�
YDULiYHO�GH�IROJD�
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$SyV� D� DSUHVHQWDomR� GRV� GHWDOKHV� GD� IXQomR� REMHWLYR� H� GDV�
UHVWULo}HV��p�SRVVtYHO�IRUPXODU�R�SUREOHPD GHWHUPLQtVWLFR�GD�FRQWUDWDomR�
GH� HQHUJLD� XWLOL]DGR� QHVWH� WUDEDOKR��$� VHJXLU� p�PRVWUDGD� D� IRUPXODomR�
PDWHPiWLFD� FRPSOHWD�GR�SUREOHPD�� D� TXDO� QmR�FRQVLGHUD�TXDOTXHU WLSR�
GH�LQFHUWH]D�QR�WRFDQWH�DRV�GDGRV�GH�HQWUDGD�FRPR�RV�SUHoRV�GH�FRPSUD�
QRV�OHLO}HV��3/'��H�GHPDQGD�
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1RWD�VH�TXH�D�IXQomR�REMHWLYR�GR�SUREOHPD�p�IRUPDGD�SHOD�VRPD�
GRV�FXVWRV�FRP�FRPSUD�GH�HQHUJLD�H�SHQDOLGDGHV��FRQWHQGR�HP�FDGD�XP�
GRV�VHXV�WHUPRV�XP�IDWRU�GH�DWXDOL]DomR�SDUD�YDORU�SUHVHQWH��
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3DUD� UHDOL]DU� XPD� DQiOLVH� LQLFLDO� GR� SUREOHPD�� DSUHVHQWD�VH� XP�
H[HPSOR�QXPpULFR�HP�TXH�XP�DJHQWH�GLVWULEXLGRU�GHYH�FRQWUDWDU�HQHUJLD�
SDUD� DWHQGHU� VXD� GHPDQGD� HP� XP� KRUL]RQWH� GH� SODQHMDPHQWR� GH� VHLV�
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DQRV��$�GHPDQGD�H�R�SUHoR�GH�FXUWR�SUD]R�VmR�FRQVLGHUDGRV�FRQKHFLGRV�
HP�FDGD�DQR�GHVVH�KRUL]RQWH��

$� GHPDQGD� LQLFLDO� p� ����0:K� FRP�XP� FUHVFLPHQWR GH� ��� DR�
DQR� -i�RV�YDORUHV�XWLOL]DGRV�SDUD�R 3/'�IRUDP�REWLGRV�GD�PpGLD�DQXDO�
GR� VXEVLVWHPD� 6XO�� HQWUH� RV� DQRV� GH� ����� H� ����� FRQIRUPH�PRVWUD� D�
7DEHOD�����

7DEHOD���� � &HQiULR�GH�GHPDQGD�H�3/'�

$QR � � � � � �

'HPDQGD�
�0:K�

��� ��� ������ ������ ������ ������

3/'��5��0:K� ������ ����� �� ����� ������ ������

1D�7DEHOD���� VmR�PRVWUDGRV�RV�GHWDOKHV�GRV�GLIHUHQWHV�WLSRV�GH�
FRQWUDWRV�� WDLV�FRPR�R�SUHoR�SDJR�SHOD�HQHUJLD��RV�SUD]RV�SDUD�HQWUDGD�
HP�YLJrQFLD�H�D�GXUDomR�GRV�FRQWUDWRV��

7DEHOD���� � 5HJUDV�GRV FRQWUDWRV�

7LSRV�GH�FRQWUDWR

$� $� $� $�

3UHoR��5��0:K� ��� �� ��� ��

3UD]R�SDUD�HQWUDGD�HP�YLJrQFLD��DQRV� � � � �

'XUDomR��DQRV� � � �� ��

-i�D 7DEHOD���� DSUHVHQWD�DV�FRQVWDQWHV�XWLOL]DGDV QR�SUREOHPD��2�
95�H�95(�XWLOL]DGRV�UHSUHVHQWDP�D�PpGLD�GRV�SUHoRV�GRV�FRQWUDWRV�GH�
HQHUJLD� QRYD� H� GH� FRQWUDWRV� GH� HQHUJLD� H[LVWHQWH�� UHVSHFWLYDPHQWH�� $�
WD[D GH�MXURV�DGRWDGD�QR�FiOFXOR�GD�DWXDOL]DomR�PRQHWiULD p�GH������DR�
DQR�H�R OLPLWH�GH�WURFDV�GH�HQHUJLD�HQWUH�HPSUHVDV�GH���� ��GR�WRWDO�GH�
FRQWUDWRV GD� HPSUHVD�� 3RU� ILP�� XPD FRQVWDQWH� GH� SRQGHUDomR� �Į�� IRL�
HPSUHJDGD�SDUD�UHGX]LU�R�SHVR�GR�WHUPR�UHIHUHQWH�j FRPSUD�GH�HQHUJLD��

�'DGRV�UHWLUDGRV�GR�VLWH��
KWWS���ZZZ�FPXHQHUJLD�FRP�EU�VLWH�DSSV�ILOHV�KLVWRULFRVBSOG�DUTXLYR����+LV
W�&��%�ULFR���3/'�SGI ��DFHVVDGR�HP�����������



&DStWXOR�� _�0RGHODJHP�GR�3UREOHPD�GD�&RQWUDWDomR�GH�(QHUJLD ��

7DEHOD���� � &RQVWDQWHV�XWLOL]DGDV�

9DORU�GH�
UHIHUrQFLD��95�

9DORU�GH�
UHIHUrQFLD�GH�
HQHUJLD�

H[LVWHQWH��95(�

7D[D�GH�
MXURV��-�

/LPLWH�GH�
WURFDV�GH�
HQHUJLD

&RQVWDQWH�GH�
SHVR�SDUD�D�
FRPSUD�GH�
HQHUJLD�

��� �� ���� ��� � �����

2� SUREOHPD DVVRFLDGR� FRP� HVWH� H[HPSOR� QXPpULFR� SRVVXL� ���
YDULiYHLV�SRU�HVWiJLR��UHVXOWDQGR�DVVLP�HP�XP�3/�FRP����YDULiYHLV�H����
UHVWULo}HV��$�PRGHODJHP�PDWHPiWLFD� GHVWH� H[HPSOR� IRL� LPSOHPHQWDGD�
HP� DPELHQWH� &��� H� R� SUREOHPD� VROXFLRQDGR� SRU� PHLR� GR� VRIWZDUH�
FRPHUFLDO� *XUREL� 2SWLPL]DWLRQ�� &RP� LVVR� VmR� REWLGDV� DV� GHFLV}HV� GH�
FRPSUD�GH� HQHUJLD�SRU� WLSR�GH� FRQWUDWR�SDUD� FDGD� DQR�GR�KRUL]RQWH�GH�
SODQHMDPHQWR��FRPR�PRVWUDGR�QD 7DEHOD������

7DEHOD���� � 'HFLV}HV�GH�FRPSUD�GH�HQHUJLD�SRU�WLSR�GH�FRQWUDWR�

$QR $�� $�� $�� $�� 7URFDV

� � ���� ���� ���� �����

� ���� ��� ���� � �����

� ���� ��� � � �����

� � ���� � � �����

� � � � � �����

� � � � � �����

$QDOLVDQGR� DV� GHFLV}HV� GR� PRGHOR�� QRWD�VH� TXH� D� FRPSUD� GH�
HQHUJLD� RFRUUH� GH� PDQHLUD� GLIHUHQWH� GH� DFRUGR� FRP� D� PRGDOLGDGH� GH�
OHLOmR��2V�FRQWUDWRV�FRP�PDLRU�SUD]R�GH�HQWUDGD�HP�YLJrQFLD��FRPR�RV�
GH�HQHUJLD�QRYD� VmR�DGTXLULGRV� VRPHQWH�QRV�SULPHLURV�HVWiJLRV�� WHQGR�
HP�YLVWD�TXH�VHUmR�XWLOL]DGRV�SDUD�DWHQGHU�D�GHPDQGD�QRV�~OWLPRV�DQRV�
GR�KRUL]RQWH� &RP�LVVR��FRQFOXL�VH�TXH�R�PRGHOR�QmR�UHDOL]D�DTXLVLomR�
GH�HQHUJLD�SDUD�OHLO}HV�FXMD�HQWUDGD�HP�YLJrQFLD�VH�Gi�DSyV�R�~OWLPR�DQR�
GR�KRUL]RQWH�GH�SODQHMDPHQWR�

-i�RV�FRQWUDWRV�GH�HQHUJLD�H[LVWHQWH�WHP�PHQRU�SUD]R�SDUD�HQWUDGD�
HP� YLJrQFLD�� H� VmR� DGTXLULGRV� FRP� PDLRU� IUHTXrQFLD� DR� ORQJR� GR�
KRUL]RQWH�GH�SODQHMDPHQWR� 1R�FDVR�GDV WURFDV�VmR�DGTXLULGRV�HP�WRGRV�
RV�DQRV�FRP�XP�YDORU�OLPLWDGR�SHODV�UHVWULo}HV�GR�SUREOHPD��



&DStWXOR�� _�0RGHODJHP�GR�3UREOHPD�GD�&RQWUDWDomR�GH�(QHUJLD ��

&RP�EDVH�QDV�GHFLV}HV GH�FRPSUD��VmR�GHWHUPLQDGRV�RV�QtYHLV�GH�
FRQWUDWDomR�HP�FDGD�HVWiJLR� RV�TXDLV�SRGHP�VHU�YLVWRV QD�7DEHOD���� H�
QD 7DEHOD����� 2EVHUYD�VH�TXH�D�VROXomR�GR�SUREOHPD�WHQGH�D�PDQWHU�R�
QtYHO� GH� FRQWUDWDomR� SUy[LPR� GH� ����� GD� GHPDQGD�� HYLWDQGR� DVVLP�
FXVWRV� FRP� VXEFRQWUDWDomR� H� VREUHFRQWUDWDomR�� ,VVR� LQGLFD� TXH� RV�
PHFDQLVPRV� GH� DTXLVLomR� GH� HQHUJLD� IRUDP� VXILFLHQWHV� SDUD� DWHQGHU� R�
FUHVFLPHQWR�DQXDO�GH����GD�GHPDQGD��

)LJXUD���� � 'HPDQGD�H�FRQWUDWRV�YLJHQWHV�FRP�FUHVFLPHQWR�DQXDO�GH����
SDUD�D�GHPDQGD�

1D� 7DEHOD� ��� YHULILFD�VH� TXH� QR� SULPHLUR� DQR� R� QtYHO� GH�
FRQWUDWRV�ILFD�HP����������RX�VHMD��YDORU�DFLPD�GD�GHPDQGD��$VVLP��D�
GLVWULEXLGRUD� ILFD� QR� OLPLDU� GH� FRQWUDWDomR� QR� TXDO� QmR� LQFLGHP�
SHQDOLGDGHV��TXH�p�HQWUH������H������GD�GHPDQGD��

7DEHOD���� � 1tYHLV�GH�&RQWUDWDomR FRP�FUHVFLPHQWR�DQXDO GH����SDUD�D�
GHPDQGD�

$QR
'HPDQGD�
�0:K�

6RPD�GH�WRGRV�
RV�FRQWUDWRV�

YLJHQWHV��0:K�

3RUFHQWDJHP�
FRQWUDWDGD�

���
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2� YDORU� UHVXOWDQWH� GD� IXQomR� REMHWLYR� REWLGR� FRP� D� VROXomR� GR�
SUREOHPD�GH�RWLPL]DomR�p�GH�5��������1D�7DEHOD���� VmR�PRVWUDGRV�RV�
FXVWRV�TXH�FRPS}HP�D�IXQomR�REMHWLYR� 2�WHUPR�UHIHUHQWH�j�FRPSUD�GH�
HQHUJLD� WHP� XP� SHTXHQR� YDORU� QD� IXQomR� REMHWLYR�� XPD� YH]� TXH� p�
SRQGHUDGD�SRU�XPD�FRQVWDQWH�FRP�YDORU�GH��������1RWD�VH�WDPEpP�XP�
SHTXHQR� FXVWR� GH� 5�� ����� GHYLGR� j� FRPSUD� HP� OHLO}HV� $��� DFLPD� GR�
OLPLWH�GH����GD�GHPDQGD��

7DEHOD���� � &XVWRV�GD�VROXomR FRP�FUHVFLPHQWR�DQXDO�GH����SDUD�D�
GHPDQGD�

&RPSUD�GH�
HQHUJLD

6XE�
FRQWUDWDomR

6REUH�
FRQWUDWDomR

/LPLWH�GH�
UHSDVVH�
$��

/LPLWH�GH�
UHSDVVH���
$��

/LPLWH�GH�
UHSDVVH�
(QHUJLD�
QRYD

���� � � � ���� �

&RP� R� LQWXLWR� GH� GHPRQVWUDU� PHOKRU� R� FRPSRUWDPHQWR� GR�
PRGHOR�� VLPXOD�VH� R�PHVPR� H[HPSOR� DQWHULRU�� FRQVLGHUDQGR DJRUD�XP�
FUHVFLPHQWR�DQXDO�GH����SDUD�D�GHPDQGD��2�FHQiULR�XWLOL]DGR�QHVWH�FDVR�
p�PRVWUDGR�QD 7DEHOD�����

7DEHOD���� � &HQiULR�GH�GHPDQGD�FRP�FUHVFLPHQWR�DQXDO�GH����

$QR � � � � � �

'HPDQGD�
�0:K�

��� ��� ������ ������ ������ ������

2V�QtYHLV�GH�FRQWUDWDomR�HP�FDGD�HVWiJLR�REWLGRV FRP�D�VROXomR�
GR� PRGHOR QHVWH� FDVR VmR� PRVWUDGRV QD� )LJXUD� ��� H� QD 7DEHOD� ����
2EVHUYD�VH�TXH�QR�VHJXQGR�H�WHUFHLUR�DQR�RFRUUH�XP�GpILFLW�GR�PRQWDQWH�
FRQWUDWDGR� HP� UHODomR� j�GHPDQGD��7DO� GpILFLW� RFRUUH� GHYLGR� j� IDOWD� GH�
RSo}HV� FRQWUDWXDLV� GH� FXUWR� SUD]R�� SRLV� DV� OLPLWDo}HV� GH� FRPSUD�
LPSRVWDV�DRV�OHLO}HV�$����$���H�jV�WURFDV�LPSRVVLELOLWDP�R�DWHQGLPHQWR�
WRWDO� GD� GHPDQGD�� -i� RV� FRQWUDWRV� GH� HQHUJLD� QRYD�� QmR� SRGHP� VHU�
XWLOL]DGRV�SDUD�DWHQGHU�D�GHPDQGD�QRV�SULPHLURV�DQRV�GHYLGR�DR�PDLRU�
SUD]R�GH�HQWUHJD�GD�HQHUJLD��
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)LJXUD���� � 'HPDQGD�H�FRQWUDWRV�YLJHQWHV FRP FUHVFLPHQWR DQXDO GH���
SDUD�D�GHPDQGD�

7DEHOD���� � 1tYHLV�GH�&RQWUDWDomR�FRP�FUHVFLPHQWR�DQXDO�GH����SDUD�D�
GHPDQGD�
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3RUFHQWDJHP�
FRQWUDWDGD����

������ ����� ����� ��� ��� ���

2�YDORU�GD�IXQomR�REMHWLYR�HQFRQWUDGR�FRP�HVVH�FHQiULR�p�GH�5��
�������1RWD�VH�TXH�FRP�R�DXPHQWR�DQXDO�GD�GHPDQGD�GH����SDUD����D�
VROXomR�UHVXOWRX�HP�XP�FRQVLGHUiYHO�DXPHQWR�QR�FXVWR��&RPR�SRGH�VHU�
YLVWR� QD� 7DEHOD� ����� R� DXPHQWR� GR� FXVWR� VH� GHYH� SULQFLSDOPHQWH� j�
SHQDOLGDGH�GH�VXEFRQWUDWDomR�H�j�IDOWD�GH�UHSDVVH�HP�$���

7DEHOD���� � &XVWRV�GD�VROXomR�FRP�FUHVFLPHQWR�DQXDO�GH����SDUD�D�
GHPDQGD�

&RPSUD�GH�
HQHUJLD

6XE�
FRQWUDWDomR

6REUH�
FRQWUDWDomR

/LPLWH�GH�
UHSDVVH���
$��

/LPLWH�GH�
UHSDVVH���
$��

/LPLWH�GH�
UHSDVVH��
(QHUJLD�
QRYD

���� ������ � ����� ������ �

3RU� ILP�� VH� ID]� XPD� VLPXODomR� FRQVLGHUDQGR� DJRUD� XP�
GHFUpVFLPR� ��� DR� DQR� GD� GHPDQGD� SDUD� WRGR� R� KRUL]RQWH� GH�
SODQHMDPHQWR��2 FHQiULR�XWLOL]DGR�QHVWH�FDVR�p�PRVWUDGR�QD�7DEHOD������
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7DEHOD����� � &HQiULR�GH�GHPDQGD FRP�GHFUpVFLPR DQXDO GH����

$QR � � � � � �

'HPDQGD��0:K� ��� �� ����� ����� ����� �����

$�VROXomR�GR�H[HPSOR�FRP�HVVD�FRQILJXUDomR�GH�GHPDQGD�LQGLFD�
RV� QtYHLV� GH� FRQWUDWDomR� PRVWUDGRV� QD� )LJXUD� ��� H� QD� 7DEHOD� �����
9HULILFD�VH� TXH� R�PRGHOR� GHVFRQWUDWD� HQHUJLD�� WHQGR� ������� GRV� VHXV�
FRQWUDWRV�LQLFLDLV�QR�~OWLPR�DQR��(VVD�GHYROXomR�GH�FRQWUDWRV�VH�Gi�SRU�
PHLR�GRV�PHFDQLVPRV�GH�WURFDV�GH�HQHUJLD��3RUpP��GHYLGR�jV�OLPLWDo}HV�
LPSRVWDV�D�HVVHV�PHFDQLVPRV��QmR�p�SRVVtYHO�GHYROYHU�HQHUJLD�VXILFLHQWH�
D� SRQWR� GH� QmR� RFRUUHUHP� VREUHFRQWUDWDo}HV�� 1RWD�VH� TXH� D� SDUWLU� GR�
TXDUWR�DQR�D�GLVWULEXLGRUD�ILFD�FRP�VHXV�QtYHLV�GH�FRQWUDWDomR�DFLPD�GRV�
�����GD�GHPDQGD�

)LJXUD���� � 'HPDQGD�H�FRQWUDWRV�YLJHQWHV�SDUD�R�GHFUpVFLPR�DQXDO�GH����

7DEHOD����� � QtYHLV�GH�FRQWUDWDomR FRP�GHFUpVFLPR�DQXDO�GH����SDUD�D�
GHPDQGD�
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3RUFHQWDJHP�
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2�YDORU�GD�IXQomR�REMHWLYR�HQFRQWUDGR�FRP�D�VROXomR�GR�FHQiULR�
p� GH�5�� ������ H� RV� FXVWRV�TXH� FRPS}HP� HVVH� YDORU� VmR�PRVWUDGRV� QD�
7DEHOD�������3HUFHEH�VH�TXH�R�YDORU�GD�IXQomR�REMHWLYR�p�SURYHQLHQWH�GH�
FXVWRV� FRP� DV� VREUHFRQWUDWDo}HV�� 1mR� RFRUUHP� RXWURV� WLSRV� GH� FXVWR��
SRLV� FRP� D� TXHGD� GD� GHPDQGD�� QmR� RFRUUHP� VXEFRQWUDWDo}HV� H� QmR� p�
QHFHVViULR�WRPDU�GHFLV}HV�GH�FRPSUD�GH�HQHUJLD�HP�OHLO}HV��

7DEHOD����� � &XVWR�GD�VROXomR�FRP�GHFUpVFLPR�DQXDO�GH����SDUD�D�
GHPDQGD�

&RPSUD�GH�
HQHUJLD

6XE�
FRQWUDWDomR

6REUH�
FRQWUDWDomR

/LPLWH�GH�
UHSDVVH���
$��

/LPLWH�GH�
UHSDVVH���
$��

/LPLWH�GH�
UHSDVVH��
(QHUJLD�
QRYD
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2V�H[HPSORV�XWLOL]DGRV�QHVWH�FDStWXOR�DSUHVHQWDP�XPD�LGHLD�JHUDO�
GR� FRPSRUWDPHQWR� GR� PRGHOR� XWLOL]DGR�� 3DUD� LVVR�� XP� SUREOHPD� GH�
RWLPL]DomR� GHWHUPLQtVWLFR� IRL� VLPXODGR�� REWHQGR�VH� GLUHWDPHQWH� R�
UHVXOWDGR� SHOD� VROXomR� GH� XP� SUREOHPD� GH� 3/�� &RQWXGR� VDEH�VH TXH�
H[LVWHP� LQFHUWH]DV� TXDQWR� DR FRPSRUWDPHQWR� GH� GLYHUVRV� IDWRUHV� TXH�
LQIOXHQFLDP� R SUREOHPD�� HP� HVSHFLDO�� GR� 3/'� H� GD� GHPDQGD�� 1HVVH�
VHQWLGR�� p QHFHVViULR� OHYDU� HP� FRQVLGHUDomR� QDV� GHFLV}HV� HVVDV�
LQFHUWH]DV��R�TXH�p�SRVVtYHO�SRU�PHLR�GH RWLPL]DomR�HVWRFiVWLFD��$VVLP�
QR�SUy[LPR�FDStWXOR�p�H[SORUDGR�R�PRGHOR�HVWRFiVWLFR�GD�FRQWUDWDomR�GH�
HQHUJLD�



&DStWXOR�� _�2�SUREOHPD�GD�&RQWUDWDomR�9LD�2WLPL]DomR�(VWRFiVWLFD ��

� 2�352%/(0$�'$�&2175$7$d2�9,$�27,0,=$d2�
(672&È67,&$

1R� FDStWXOR� DQWHULRU�� WRGRV� RV� IDWRUHV TXH� DIHWDP� R� SUREOHPD�
IRUDP�FRQVLGHUDGRV�FRQKHFLGRV�DR�ORQJR�GR�KRUL]RQWH�GH�SODQHMDPHQWR��
,VVR� LPSOLFD� HP� HVWLPDU� DFRQWHFLPHQWRV� IXWXURV� FRPR� SRVVtYHLV�
UHDOL]Do}HV� GH�GHPDQGD�� SUHoRV� GR PHUFDGR�GH� FXUWR� SUD]R�� SUHoRV� GH�
IHFKDPHQWR� GRV� OHLO}HV�� HQWUH� RXWURV�� (QWUHWDQWR�� H[LVWHP� PXLWDV�
LQFHUWH]DV� TXDQWR� DR� FRPSRUWDPHQWR� GHVVHV� GDGRV�� &RPR� H[HPSOR�� p�
SRVVtYHO� FLWDU� R� FDVR� GD� GHPDQGD� GH� HQHUJLD� TXH� p� IRUWHPHQWH�
LQIOXHQFLDGR� SRU� IDWRUHV� PDFURHFRQ{PLFRV�� VHQGR� DVVLP� XPD� YDULiYHO�
FRP�DOWR�JUDX�GH�LQFHUWH]D��

2XWUD�YDULiYHO� TXH� DSUHVHQWD�XP�FRPSRUWDPHQWR RVFLODWyULR� p� R
YDORU�GR�3/'��R�TXDO�VH�FDUDFWHUL]D�KLVWRULFDPHQWH�SRU�ORQJRV�SHUtRGRV�
HP�TXH�SHUPDQHFH�FRP�YDORUHV�PXLWR�EDL[RV��TXH�VH�DOWHUQDP�FRP�SLFRV�
GH� SUHoR� PXLWR� HOHYDGRV� HP� PRPHQWRV� GH� VLWXDomR� KLGUROyJLFD�
GHVIDYRUiYHO��9(521(6(��������

'HVVD� IRUPD��D�QHFHVVLGDGH�GH�FRQWUDWDU�HQHUJLD�HP�OHLO}HV�SDUD�
DWHQGHU� VXD� GHPDQGD� FRP� DWp� FLQFR� DQRV� GH� DQWHFHGrQFLD� WURX[H�
JUDQGHV� GHVDILRV� SDUD� DV� HPSUHVDV� GH� GLVWULEXLomR�� XPD� YH]� TXH� XPD�
SUHYLVmR�HTXLYRFDGD�HP� UHODomR�DRV�GDGRV�GH�HQWUDGD�GR�PRGHOR�SRGH�
UHVXOWDU�HP�XP�DXPHQWR�VLJQLILFDWLYR�GR�FXVWR�GH�FRPHUFLDOL]DomR��

3DUD� TXH� VHMDP� OHYDGDV� HP� FRQWD� DV� LQFHUWH]DV� GR� SUREOHPD� p�
SRVVtYHO� XWLOL]DU� XP� PRGHOR� GH� RWLPL]DomR� HVWRFiVWLFD�� QR� TXDO� VmR�
FRQVLGHUDGRV� GLYHUVRV� FHQiULRV� SDUD� UHSUHVHQWDU� DV� FLUFXQVWDQFLDV�
IXWXUDV�� 1HVVH� VHQWLGR�� DV� SUy[LPDV� VHo}HV� DERUGDP� GH� IRUPD EiVLFD�
DOJXQV� FRQFHLWRV� TXH� VmR� QHFHVViULRV� j� IRUPXODomR� GR� SUREOHPD�
HVWRFiVWLFR�

&RQIRUPH� FLWDGR� DQWHULRUPHQWH�� QHVWH� WUDEDOKR� VmR� FRQVLGHUDGDV�
LQFHUWH]DV� HP� UHODomR� jV� SRVVtYHLV� UHDOL]Do}HV� GH� GHPDQGD� H� 3/'� HP�
FDGD�HVWiJLR��7DLV�LQFHUWH]DV�SRGHP�VHU�UHSUHVHQWDGDV�SRU�PHLR�GH�XPD�
iUYRUH GH�FHQiULRV��FRPR�PRVWUDGR�QD�)LJXUD�����



&DStWXOR�� _�2�SUREOHPD�GD�&RQWUDWDomR�9LD�2WLPL]DomR�(VWRFiVWLFD ��

)LJXUD���� � ÈUYRUH GH�FHQiULRV�GH�GHPDQGD�H�3/'�

&DGD�SRQWR�GD�iUYRUH GH�FHQiULR��TXH�HVWi�UHSUHVHQWDGR�SHOD�OHWUD�
ȟ��p�FKDPDGR�GH�Qy�H�FRUUHVSRQGH�D�XPD�UHDOL]DomR�GH�GHPDQGD�H�3/'��
-i�RV� FHQiULRV� VmR�REWLGRV�SRU�PHLR� GH� XP� FDPLQKR� FRPSOHWR� HQWUH� R�
SULPHLUR�H�R�~OWLPR�HVWiJLR��$VVLP��QD�)LJXUD���� D�iUYRUH�FRQWpP�WUrV�
HVWiJLRV��VHWH�QyV�H�TXDWUR�FHQiULRV�

1RWD�VH�DLQGD�QD�)LJXUD���� TXH�RV�FHQiULRV�FRPSDUWLOKDP�DOJXQV�
QyV�HP�FRPXP��3RU�H[HPSOR��RV�FHQiULRV�߱ଵ H�߱ଶ FRPSDUWLOKDP�RV�QyV�
ଵߦ
ଵ Hߦ�ଶ

ଵ�� ,VVR� VLJQLILFD�TXH� WDLV� FHQiULRV� HVWmR� FRPSDUWLOKDQGR� WDQWR� DV�
UHDOL]Do}HV��TXDQWR�DV�GHFLV}HV�FRUUHVSRQGHQWHV�D�HVVHV�QyV��(VVD�p�XPD�
FDUDFWHUtVWLFD� LPSRUWDQWH� GHVVH� WLSR� GH� UHSUHVHQWDomR� H� p� FKDPDGD� GH�
FRQGLomR�GH�QmR�DQWHFLSDWLYLGDGH��52&.$)(//$5� :(76��������

(P�RXWUDV�SDODYUDV��D�QmR�DQWHFLSDWLYLGDGH�SRGH�VHU�GHILQLGD�HP�
FDGD� HVWiJLR� HVWDEHOHFHQGR� TXH� DV� GHFLV}HV� WRPDGDV� GHYHP� VHU� LJXDLV�
SDUD� WRGRV�RV� FHQiULRV�TXH� WrP�R�PHVPR�SDVVDGR� H�SUHVHQWH� �526$ ��
586=&=<16.,� �������

'H� DFRUGR� FRP� D� IRUPD� GH� H[SUHVVDU� DV� QmR�DQWHFLSDWLYLGDGHV�
H[LVWHP�GXDV�SRVVLELOLGDGHV�SDUD�GHVFUHYHU�XP�SUREOHPD�HVWRFiVWLFR��D�
IRUPD�LPSOtFLWD�H�D�IRUPD�H[SOtFLWD��)285(5��/23(6���������$�IRUPD�
LPSOtFLWD� p� FRQKHFLGD� FRPR� PRGHOR� SRU� QyV� H� SRVVXL� DV� QmR�
DQWHFLSDWLYLGDGHV� UHSUHVHQWDGDV� LPSOLFLWDPHQWH� HP� VXD� IRUPXODomR��
WHQGR�VXDV�YDULiYHLV�GLVFULPLQDGDV�SDUD�FDGD�Qy�GR�PRGHOR��-i�D�IRUPD�
H[SOtFLWD� p� FRQKHFLGD� FRPR� PRGHOR� SRU� FHQiULRV� H� SRVVXL� DV� QmR�
DQWHFLSDWLYLGDGHV� UHSUHVHQWDGDV� H[SOLFLWDPHQWH�� GLIHUHQFLDQGR� VXDV�
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YDULiYHLV� SDUD� FDGD� FHQiULR� (VVH� ~OWLPR� PRGHOR� SRU� FHQiULRV� VHUi�
XWLOL]DGR�QHVWH�WUDEDOKR�H�SRGH�VHU UHSUHVHQWDGR�FRPR�QD�)LJXUD�����

)LJXUD���� � 5HSUHVHQWDomR�H[SOtFLWD�GDV�QmR�DQWHFLSDWLYLGDGHV�

2EVHUYD�VH� DJRUD� TXH� RV� FHQiULRV� HVWmR� UHSUHVHQWDGRV�
H[SOLFLWDPHQWH��RX�VHMD��FDGD�FDPLQKR�IRL�VHSDUDGR�HP�UHODomR�j�iUYRUH�
RULJLQDO��JHUDQGR�DVVLP�FDGD�XP�GRV�FHQiULRV��

2V� TXDGURV� SRQWLOKDGRV� VmR� XWLOL]DGRV� SDUD� DJUXSDU� RV� FHQiULRV�
TXH� FRPSDUWLOKDP� DV� PHVPDV� GHFLV}HV� HP� GHWHUPLQDGR� HVWiJLR�� 3RU�
H[HPSOR�� QR� SULPHLUR� HVWiJLR� WRGRV� RV� FHQiULRV� WrP� R�PHVPR� Qy� HP�
FRPXP��SRUWDQWR��FRPSDUWLOKDP�GDV�PHVPDV�GHFLV}HV�H�HVWmR�DJUXSDGRV�
QR�PHVPR�TXDGUR��

2� VtPEROR� ߶௧
ఠ UHSUHVHQWD� R� FRQMXQWR� GH� FHQiULRV� TXH

FRPSDUWLOKDP� RV�PHVPRV� QyV�� &RPR� H[HPSOR�� R FRQMXQWR� UHODWLYR� DR�
FHQiULR�Ȧ ��p�GDGR�SRU��߶௧ୀଵ

ఠୀଵ ൌ ሼ߱ଵǡ߱ଶǡ߱ଷǡ߱ସ ሽ QR�SULPHLUR�HVWiJLR�H�
߶௧ୀଶ
ఠୀଵ ൌ ሼ߱ଵǡ߱ଶሽ QR�VHJXQGR�HVWiJLR��

e� SRVVtYHO� UHSUHVHQWDU� DV� FRQGLo}HV� GH� QmR�DQWHFLSDWLYLGDGH� HP�
XP�SUREOHPD�GH�RWLPL]DomR�HVWRFiVWLFD�SRU�PHLR�GD�DGLomR�GH�UHVWULo}HV�
QR�SUREOHPD��7DLV�UHVWULo}HV�JDUDQWHP�TXH�DV�GHFLV}HV�GRV�FHQiULRV�FRP�
QyV�HP�FRPXP�VHMDP�LJXDLV��3RU�H[HPSOR��DV�QmR�DQWHFLSDWLYLGDGHV�GD�
YDULiYHO�GH�GHFLVmR��ݔ௧

ఠሻ GR�SULPHLUR�FHQiULR��߱ଵሻ QR�SULPHLUR�HVWiJLR�
VmR�UHSUHVHQWDGDV�SHOD�(TXDomR�������
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7DPEpP�p�SRVVtYHO GHVFUHYHU�DV QmR�DQWHFLSDWLYLGDGHV SRU�PHLR�
GD� PpGLD� GRV� FHQiULRV� SUHVHQWHV� QR� FRQMXQWR� ߶௧
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FHQiULRV� QR� FRQMXQWR�߶௧
ఠ�� 3RU� H[HPSOR�� DV�PHVPDV� UHVWULo}HV� GH� QmR�
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$� SDUWLU� GHVVD� IRUPD� GH� UHSUHVHQWDomR� GRV� FHQiULRV� H� VXDV�
FRQGLo}HV�GH�QmR�DQWHFLSDWLYLGDGH��p�FRQVWUXtGR�R�PRGHOR�HVWRFiVWLFR�GD�
FRQWUDWDomR�XWLOL]DGR�QHVWH�WUDEDOKR�

��� 2�352%/(0$�(672&È67,&2�'$�&2175$7$d2

$� LGHLD� FHQWUDO� GD� RWLPL]DomR� HVWRFiVWLFD� FRQVLVWH� HP� HQFRQWUDU�
XPD�VROXomR�yWLPD�IUHQWH�D�YiULRV�FHQiULRV�SRVVtYHLV�H�VXDV�UHVSHFWLYDV�
SUREDELOLGDGHV� GH� RFRUUrQFLD�� 3DUD� WDQWR�� p� SRVVtYHO� UHHVFUHYHU� R�
SUREOHPD�GH�IRUPD�TXH�VHMD�OHYDGR�HP�FRQWD FDGD�FHQiULR�XWLOL]DGR��

$VVLP��FRQVWUXLQGR�D�IXQomR�REMHWLYR�GR�SUREOHPD�FRPR�D�VRPD�
GRV FXVWRV SRQGHUDGRV GH� FDGD� FHQiULR� H� DGLFLRQDQGR� DV� UHVWULo}HV� GH�
FDGD� FHQiULR� DR� FRQMXQWR� WRWDO� GH� UHVWULo}HV�� VH� REWpP� D� IRUPXODomR�
HVWRFiVWLFD� GR� SUREOHPD�� (VVH� WLSR� GH� UHSUHVHQWDomR� WDPEpP� p�
FRQKHFLGR�FRPR�SUREOHPD�(TXLYDOHQWH�'HWHUPLQtVWLFR��('� H SRGH�VHU�
REVHUYDGR�QR�FRQMXQWR�GH�HTXDo}HV�HQWUH�D�(TXDomR������ DWp�D�(TXDomR�
�������
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1RWD�VH� TXH� D� IXQomR� REMHWLYR� DJRUD� p� IRUPDGD� SHOD� VRPD�
SRQGHUDGD�GRV�FXVWRV�GH�FDGD�FHQiULR��'HVVD�IRUPD��OHYDP�VH�HP�FRQWD�
DV� LQFHUWH]DV� UHSUHVHQWDGDV� QDV� GLIHUHQWHV� UHDOL]Do}HV� XWLOL]DGDV��
&RQWXGR��DXPHQWD�VH�D�FRPSOH[LGDGH�GR�SUREOHPD��Mi�TXH�p�QHFHVViULR�
GLVSRU� GH� XP� QRYR� FRQMXQWR� GH� YDULiYHLV� H� GH� UHVWULo}HV� UHIHUHQWHV� D�
FDGD�XP�GRV�FHQiULRV��

7DPEpP�VH�ID]�QHFHVViULR�DGLFLRQDU�DR�SUREOHPD�DV�UHVWULo}HV�GH�
QmR�DQWHFLSDWLYLGDGH� TXH� VmR� UHSUHVHQWDGDV� SHOD� (TXDomR ������� 3DUD�
FDGD� YDULiYHO� GH� GHFLVmR� GH� FRPSUD� DWp� R� SHQ~OWLPR� HVWiJLR� LQFOXL�VH�
XPD�UHVWULomR�GH�QmR�DQWHFLSDWLYLGDGH��

��� (;(03/2�(672&È67,&2�'2�352%/(0$�'$�
&2175$7$d2

8P�H[HPSOR� GH� JHVWmR� GD� FRQWUDWDomR� SRU�PHLR� GH� XP�PRGHOR�
HVWRFiVWLFR�p�PRVWUDGR�QHVWD� VHomR��1HVVH�H[HPSOR� VHUmR�FRQVLGHUDGRV�
YDULiYHLV�DOHDWyULDV�D�GHPDQGD�H�R�3/'��$VVLP��FDGD�FHQiULR�XWLOL]DGR�p�
FRQVWLWXtGR�SRU�XP�YDORU�GHPDQGD�H�3/'�SDUD�FDGD�DQR�GR�KRUL]RQWH��

2V�FHQiULRV�IRUDP REWLGRV�SRU�PHLR�GH�XP�VRUWHLR�DOHDWyULR�WHQGR�
FRPR�EDVH�XPD�GLVWULEXLomR�QRUPDO�FRP�GHWHUPLQDGR�GHVYLR�SDGUmR��2�
VRUWHLR� p� UHDOL]DGR� XWLOL]DQGR�VH� XPD� GHPDQGD PpGLD LQLFLDO� GH� ����
0:K�FRP�FUHVFLPHQWR�GH����DR�DQR�H�XP�GHVYLR�SDGUmR�GH���0:K��
1R�FDVR�GR�3/'�IRL�XWLOL]DGR�XPD�PpGLD�GH�����5��0:K�FRP�GHVYLR�
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SDGUmR� GH� ������ 5��0:K�� &RQVLGHUDQGR�VH� XP� KRUL]RQWH� GH�
SODQHMDPHQWR�GH�VHLV DQRV�H�XPD�iUYRUH�GH�FHQiULRV�FRP�GXDV�DEHUWXUDV�
�UHDOL]Do}HV��SRU�HVWiJLR��REWpP�VH�XP�WRWDO�GH����FHQiULRV�

2�SUREOHPD�GH�3/� DVVRFLDGR� FRP�R�(TXLYDOHQWH�'HWHUPLQtVWLFR�
GHVWH� H[HPSOR� SRVVXL� ��� YDULiYHLV� SDUD� FDGD� HVWiJLR� GH� FDGD� FHQiULR��
UHVXOWDQGR� HP� XP� WRWDO� GH� ����� YDULiYHLV�� -i� R� Q~PHUR� WRWDO� GH�
UHVWULo}HV� p� GH� ������ VHQGR� TXH� ���� VmR� UHVWULo}HV� GH� QmR�
DQWHFLSDWLYLGDGH�

2EVHUYD�VH� XP� JUDQGH� DXPHQWR� QD� GLPHQVmR� GR� SUREOHPD� HP�
FRPSDUDomR�FRP�R�FDVR�GHWHUPLQtVWLFR��,VVR�RFRUUH�SRUTXH�SDUD�FDGD�XP�
GRV� FHQiULRV� p� QHFHVViULR� j� XWLOL]DomR� GH� XP� JUXSR� GH� YDULiYHLV� GH�
PHVPR� Q~PHUR� GR� FDVR� GHWHUPLQtVWLFR�� 2XWUR� IDWRU� TXH� DIHWD�
EUXVFDPHQWH�D�GLPHQVmR�p D QHFHVVLGDGH�GH�VHUHP�DGLFLRQDGDV�UHVWULo}HV�
GH�QmR�DQWHFLSDWLYLGDGH�DR�FRQMXQWR�GH�UHVWULo}HV��

$� GHFLVmR� GH� FRPSUD� QR� SULPHLUR� DQR� REWLGD� SHOD� VROXomR�
HVWRFiVWLFD�GR�SUREOHPD�p�PRVWUDGD�QD�7DEHOD������2�FXVWR�GD�DTXLVLomR�
GH�HQHUJLD�SRU�PHLR�GR�PRGHOR�HVWRFiVWLFR�SDUD D�iUYRUH�GH����FHQiULRV�
p�GH�5�����������

7DEHOD���� � 'HFLVmR�GH�DTXLVLomR�GR�SULPHLUR�DQR�REWLGD�FRP�D�VROXomR�
HVWRFiVWLFD�

$QR $� $� $� $� 7URFDV

� � ���� ���� ���� ����

2XWUD� IRUPD� GH� VH� WRPDU� XPD� GHFLVmR� VHULD� SRU� PHLR� GH� XP�
FHQiULR�PpGLR�� RX� VHMD�� REWHQGR�VH� XPD�PpGLD� GH� GHPDQGD� H�3/'�GH�
WRGRV�RV�FHQiULRV�SDUD�FDGD�HVWiJLR��1D�OLWHUDWXUD�HVVH�p�FRQKHFLGR�FRPR�
3UREOHPD�GR�9DORU�(VSHUDGR �39(���%,5*(��/289($8;��������H�p�
XPD� DOWHUQDWLYD� XWLOL]DGD� QD� SUiWLFD� SDUD� HYLWDU� D� FRPSOH[LGDGH�
DVVRFLDGD� j� VROXomR� GH� SUREOHPDV� HVWRFiVWLFRV�� 2� FHQiULR� PpGLR� GRV�
FHQiULRV�VRUWHDGRV�QHVVD�VHomR�p�PRVWUDGR�QD�7DEHOD�����

7DEHOD���� � 0pGLD�GH�GHPDQGD�H�3/'�GRV�FHQiULRV�VRUWHGRV�

$QR � � � � � �

'HPDQGD�
�0:K�

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

3/'�
�5��0:K�

������ ������ ����� ������ ����� �����
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$� GHFLVmR� GH� FRPSUD� QR� SULPHLUR� DQR� REWLGD� SHOR� 39(� p�
PRVWUDGD�QD�7DEHOD������

7DEHOD���� � 'HFLVmR�GH�DTXLVLomR�GR�SULPHLUR�DQR�REWLGD�FRP�R�FHQiULR�
PpGLR�

$QR $� $� $� $� 7URFDV

� � ���� ���� ���� ����

2� FXVWR� UHVXOWDQWH� GHVVD� HVWUDWpJLD� p� GH� 5�� �������� 3RUWDQWR�� D�
VROXomR�GHWHUPLQtVWLFD�SHOR�FHQiULR�PpGLR�UHVXOWD�HP�XP�YDORU�PHQRU�GR�
TXH� D� VROXomR� SHOR�PRGHOR� HVWRFiVWLFR�� ,VVR� p� HVSHUDGR�� SRLV� QR� FDVR�
GHWHUPLQtVWLFR�� FRQVLGHUD�VH� D� LQIRUPDomR� SHUIHLWD�� RX� VHMD�� XPD� ~QLFD�
UHDOL]DomR� GH� 3/'� H� GHPDQGD�� -i� QR� FDVR� HVWRFiVWLFR� p� HQFRQWUDGD� D�
PHOKRU�VROXomR�IUHQWH�D�WRGRV�RV�FHQiULRV�

(P� UHODomR� jV� GHFLV}HV� QR�SULPHLUR� DQR�� REVHUYD�VH� TXH� FRP�R�
PRGHOR�HVWRFiVWLFR�R�PRQWDQWH�DGTXLULGR�QRV�OHLO}HV�$���H�$���p�PDLRU�
GR� TXH� FRP� R� PRGHOR� GHWHUPLQtVWLFR�� LQGLFDQGR� DVVLP� TXH� R� PRGHOR�
HVWRFiVWLFR� WHQGH� D� FRQWUDWDU� XP� PRQWDQWH� PDLRU� GH� HQHUJLD� D� ILP� GH�
HYLWDU�SHQDOLGDGHV�FRP�RV�FHQiULRV�PDLV�VHYHURV��

��� 0e72'26�'(�'(&20326,d2�

(P�SUREOHPDV�GH�SURJUDPDomR�HVWRFiVWLFD��R�Q~PHUR�GH�FHQiULRV�
FUHVFH� H[SRQHQFLDOPHQWH� FRP� R� DXPHQWR� GH� UHDOL]Do}HV� GDV� YDULiYHLV�
DOHDWyULDV�H�FRP�R�Q~PHUR�GH�HVWiJLRV�GD�iUYRUH GH�FHQiULRV�XWLOL]DGD��
,VVR� UHSUHVHQWD�XP�REVWiFXOR� VLJQLILFDWLYR�QD� VROXomR�GH�SUREOHPDV�GH�
JUDQGH� SRUWH�� 1D� OLWHUDWXUD� HVVH� FRPSRUWDPHQWR� p� FRQKHFLGR� FRPR�
PDOGLomR� GD� GLPHQVLRQDOLGDGH� �FXUVH� RI� GLPHQVLRQDOLW\�� �%(//0$1��
�������

(VVD�FDUDFWHUtVWLFD�GLILFXOWD�D�VROXomR�FRPSXWDFLRQDO�GR�SUREOHPD�
HVWRFiVWLFR�IRUPXODGR�HP�VXD�IRUPD�H[WHQVLYD��FRPR�QR�FDVR�GR�PRGHOR�
GR� ('�� 3DUD� FRQWRUQDU� HVVD� GLILFXOGDGH� H[LVWHP� PpWRGRV� TXH�
GHFRPS}HP�R�SUREOHPD�RULJLQDO�HP�SUREOHPDV�PDLV�VLPSOHV�

(VWD�VHomR WHP�FRPR�REMHWLYR�DSUHVHQWDU�GRLV�GLIHUHQWHV�PpWRGRV�
TXH� SRGHP� VHU� XWLOL]DGRV� QD� VROXomR� GR� SUREOHPD� HVWRFiVWLFR� GD�
FRQWUDWDomR� GH� HQHUJLD��7DLV�PpWRGRV� VmR� FRQKHFLGRV� FRPR�5HOD[DomR�
/DJUDQJLDQD �5/�� H� 3URJUHVVLYH�+HGJLQJ� �3+�� H� VHUmR� GHWDOKDGRV� QDV�
VHo}HV�VHJXLQWHV�



&DStWXOR�� _�2�SUREOHPD�GD�&RQWUDWDomR�9LD�2WLPL]DomR�(VWRFiVWLFD ��

����� 5HOD[DomR�/DJUDQJLDQD

$�5/�p�XP�PpWRGR�GH�GHFRPSRVLomR�GH�SUREOHPDV�GH�RWLPL]DomR�
EDVHDGR�QD�UHOD[DomR�GH�GHWHUPLQDGDV�UHVWULo}HV��$�SULQFLSDO�YDQWDJHP�
GR�PpWRGR�p�D�SRVVLELOLGDGH�GH�UHVROYHU�R�SUREOHPD�RULJLQDO�SRU�PHLR�GD�
VROXomR�GH�SUREOHPDV�GH�PHQRU�GLPHQVmR��

$� VROXomR� GH� XP� SUREOHPD� YLD� 5/� SRGH� VHU� GLYLGLGD� HP� GXDV�
HWDSDV�� $� SULPHLUD� GHODV� FRQVLVWH� HP� FRQVWUXLU� XP� FRQMXQWR� GH�
VXESUREOHPDV�SRU�PHLR�GD�UHOD[DomR�GH�DOJXPDV�UHVWULo}HV�H�HQFRQWUDU�D�
VROXomR�GRV�PHVPRV��

-i� QD� VHJXQGD� HWDSD�� VH� ID]� D� FRQVWUXomR� GH� XP� SUREOHPD�
FRQKHFLGR� FRPR� PHVWUH�� R� TXDO� p� UHVSRQViYHO� SHOD� DWXDOL]DomR� GRV�
PXOWLSOLFDGRUHV�GH�/DJUDQJH�XWLOL]DGRV�QR�PpWRGR��$�)LJXUD���� LOXVWUD�R�
SURFHVVR�LWHUDWLYR�GD�5/�

)LJXUD���� � 3URFHVVR LWHUDWLYR�GD�5HOD[DomR�/DJUDQJLDQD�

)RQWH� 'HVHQYROYLGR�SHOR�DXWRU�FRP EDVH�HP�%5,72��������

$� DERUGDJHP� XWLOL]DGD� QHVWH� WUDEDOKR� GHFRPS}H� R� SUREOHPD�
HVWRFiVWLFR� RULJLQDO HP� VXESUREOHPDV� UHIHUHQWHV� D� FDGD� FHQiULR�� (VVD�
HVWUXWXUD� GH� VROXomR� p� FRQYHQLHQWH� GH� VHU� XVDGD� QR� FDVR� GD� JHVWmR� GD�
FRQWUDWDomR��SRLV RV�VXESUREOHPDV�UHVXOWDQWHV�GH�FDGD�FHQiULR�PDQWrP�D�
PHVPD�HVWUXWXUD�GH�DFRSODPHQWR� WHPSRUDO�� WRUQDQGR�PDLV�VLPSOHV�HVVH�
WLSR�GH�GHFRPSRVLomR�

$� GHFRPSRVLomR� p� UHDOL]DGD� UHOD[DQGR�VH� DV� UHVWULo}HV� GH� QmR�
DQWHFLSDWLYLGDGH��DV�TXDLV�VmR�WUDQVIHULGDV�GR�FRQMXQWR�GH�UHVWULo}HV�SDUD�
D� IXQomR� REMHWLYR�� 3RU� FRQVHTXrQFLD�� p� HOLPLQDGR� R DFRSODPHQWR� GH�
YDULiYHLV�HQWUH�RV�FHQiULRV��3DUD�PRVWUDU�R�SURFHVVR�GH�FRQVWUXomR�GRV�
VXESUREOHPDV��FRQVLGHUD�VH�R�SUREOHPD HVWRFiVWLFR�PRVWUDGR�D�VHJXLU�
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KZ p�R�FRQMXQWR�GH�UHVWULo}HV�GH�LJXDOGDGH�GR�FHQiULR�Z�

JZ p�R�FRQMXQWR�GH�UHVWULo}HV�GH�GHVLJXDOGDGH�GR�FHQiULR�Z�

$V� UHVWULo}HV� GH� QmR�DQWHFLSDWLYLGDGH�� UHSUHVHQWDGDV� SHOD�
(TXDomR ������VmR�UHOD[DGDV�SRU�PHLR�GH�XP�YHWRU�GH�PXOWLSOLFDGRUHV�GH�
/DJUDQJH� �ʌ��� 'HVWH� PRGR�� D� IXQomR� GXDO� DVVRFLDGD� p� DSUHVHQWDGD� QD�
(TXDomR �������
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LW
ZS p� R� PXOWLSOLFDGRU� GH� /DJUDQJH� DVVRFLDGR� jV� UHVWULo}HV� GH�

QmRDQWHFLSDWLYLGDGH�

2�SUREOHPD�GXDO��/(0$5e&+$/��������/(0$5e&+$/�HW�DO���
���� ��p�PRVWUDGR�QD�(TXDomR��������

�LUUHVWULWRV�D��
PD[ � �5/ 5/' /
S

 S ������

4XDQGR� RV�PXOWLSOLFDGRUHV� VmR� IL[RV�� D� IXQomR� GXDO� p� VHSDUiYHO�
HP� VXESUREOHPDV� UHIHUHQWHV� DRV� FHQiULRV�� XPD� YH]� TXH� HVVHV� HVWmR
GHVDFRSODGRV�� $� VHJXLU� p� PRVWUDGD� D� IRUPXODomR� GR� VXESUREOHPD�
UHVXOWDQWH�GH�FDGD�FHQiULR�
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1RWD�VH� TXH� D� HTXDomR DFLPD� QmR� SRVVXL YDULiYHLV� GH
DFRSODPHQWR� HQWUH� FHQiULRV�� GDGR� TXH� VmR� DJUXSDGDV� VRPHQWH� DV�
YDULiYHLV� TXH� SHUWHQFHP� D� XP� ~QLFR� FHQiULR� QR�PHVPR� VXESUREOHPD��
,VVR�SHUPLWH�TXH�D�VROXomR�GH�FDGD�VXESUREOHPD�VHMD�REWLGD�SRU�PHLR�GH�
XP� SUREOHPD� GH 3/�� YLVWR� TXH� R� DXPHQWR� GH� FHQiULRV� QmR� DXPHQWD� D�
GLPHQVmR�GRV� VXESUREOHPDV��$ GHFRPSRVLomR GR�SUREOHPD�HVWRFiVWLFR�
GR� H[HPSOR�PRVWUDGR� QHVWH� FDSLWXOR� UHVXOWD� HP� VXESUREOHPDV� FRP� ���
YDULiYHLV� H� ��� UHVWULo}HV�� RX� VHMD�� D� PHVPD� GLPHQVmR� GR� SUREOHPD�
GHWHUPLQtVWLFR�

&RP�D� VROXomR�GRV� VXESUREOHPDV� p�REWLGD�D� VROXomR�SULPDO�GDV�
YDULiYHLV� UHOD[DGDV�� TXH� VHUYH FRPR�GDGR� GH� HQWUDGD� SDUD� R� SUREOHPD�
PHVWUH�� 2� SUREOHPD� PHVWUH� p� UHVSRQViYHO� SRU� DWXDOL]DU� RV�
PXOWLSOLFDGRUHV� GH� /DJUDQJH� D� FDGD� LWHUDomR� H� SDUD� LVVR� UHVROYH� R�
SUREOHPD�GXDO�PRVWUDGR�QD�(TXDomR��������

$� VROXomR� GR� SUREOHPD� GXDO� H[LJH� WpFQLFDV� GH� RWLPL]DomR� QmR�
GLIHUHQFLiYHO�� GDGR� TXH� HP� JHUDO� D� IXQomR� GXDO� p� QmR�GLIHUHQFLiYHO�
TXDQGR� VH� FRQVLGHUD� WRGR R VHX� GRPtQLR�� (QWUH� RV� PpWRGRV� PDLV�
FRQKHFLGRV� SDUD� D� RWLPL]DomR� GR� SUREOHPD� GXDO� HVWmR� R� PpWRGR� GR�
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VXEJUDGLHQWH �6+25� �������R�PpWRGR�GRV�SODQRV�FRUWDQWHV��.(//(<�
������H�R�PpWRGR�GRV�)HL[HV �/(0$5e&+$/����������

2�PpWRGR�GRV�IHL[HV�p�FRQVLGHUDGR�R�HVWDGR�GD�DUWH�QD�VROXomR�GH�
SUREOHPDV� GH� RWLPL]DomR� QmR�GLIHUHQFLiYHO� H� VHUi� XWLOL]DGR� QHVWH�
WUDEDOKR�QD�VROXomR�GR�SUREOHPD�GXDO��(P�&RUGRYD��������p�IHLWD�XPD�
FRPSDUDomR�HQWUH WUrV�YDULDQWHV�GR�PpWRGR GRV�IHL[HV��TXH�VmR�R�PpWRGR�
GRV� IHL[HV� SUR[LPDO� R PpWRGR� GH� QtYHO� H� R� PpWRGR GRV IHL[HV�
GXSODPHQWH� HVWDELOL]DGR� �2/,9(,5$�� 62/2'29� ������ 2� PpWRGR
GRV IHL[HV� GXSODPHQWH� HVWDELOL]DGR� �0)'(�� p� D� YDULDQWH� XWLOL]DGD� QDV�
VLPXODo}HV� UHDOL]DGDV� QHVWH� WUDEDOKR� H� SRGH� VHU� HQFRQWUDGR�
GHWDOKDGDPHQWH�HP�2OLYHLUD�H�6RORGRY��������

7DQWR� RV� VXESUREOHPDV� GR� PpWRGR� GD� 5/�� TXDQWR� R� SUREOHPD�
PHVWUH� IRUDP� VROXFLRQDGRV� HP� DPELHQWH�&��� H� SRU�PHLR� GR� VRIWZDUH�
*XUREL� 2SWLPL]DWLRQ� &RP� LVVR�� IRL� SRVVtYHO UHVROYHU� R� SUREOHPD�
HVWRFiVWLFR� SRU� PHLR� GD� 5/� $� WtWXOR� GH� H[HPSOR�� VHP� DSUHVHQWDU� DV�
SDUWLFXODULGDGHV�GD�VLPXODomR��D�VROXomR�SHOD�5/�GR�H[HPSOR�PRVWUDGR�
QHVWH�FDSLWXOR UHVXOWD�QD VROXomR�GH�SULPHLUR�HVWiJLR�PRVWUDGD�QD�7DEHOD�
����

7DEHOD���� � 'HFLVmR�GH�FRPSUD�GR�SULPHLUR�DQR�REWLGD�FRP�D 5/��

$QR $� $� $� $� 7URFDV

� � ���� ���� ���� ����

2EVHUYD�VH� TXH� D� GHFLVmR� GH� SULPHLUR� HVWiJLR� REWLGD� FRP� D�
VROXomR�GR�SUREOHPD�SHOD�5/�UHVXOWD�HP�YDORUHV�SUy[LPRV�DRV REWLGRV�
FRP�D�VROXomR GR ('��WHQGR�VRPHQWH�XPD�SHTXHQD GLIHUHQoD�QD FRPSUD
HP OHLO}HV�$���H $��� $SHVDU�GLVVR��R FXVWR�GD�VROXomR REWLGR FRP�D�5/
IRL�GH�5���������� RX�VHMD��R�PHVPR�FXVWR TXH�IRL�REWLGR�FRP�R ('�

����� 3URJUHVVLYH�+HGJLQJ

2�3+�SHUWHQFH�j�FODVVH�GRV�PpWRGRV�GH�GHFRPSRVLomR�EDVHDGRV�
QR�/DJUDQJLDQR�$XPHQWDGR �12&('$/� :5,*+7��������R�TXDO��DOpP�
GH�UHOD[DU�DV�UHVWULo}HV�FRQIRUPH�UHDOL]DGR�SHOD�5/��FRQVLGHUD�DLQGD�XP�
WHUPR� TXDGUiWLFR� DGLFLRQDO� QD� IXQomR� REMHWLYR�� (VVH� WHUPR� TXDGUiWLFR�
DVVHJXUD� D� YLDELOLGDGH� SULPDO� DR� ILQDO� GR� SURFHVVR� GH� VROXomR� H�
SRVVLELOLWD� TXH� R� SUREOHPD� GXDO� VHMD� UHVROYLGR� SRU� PpWRGRV� VLPSOHV��
FRPR�R�PpWRGR�GR�JUDGLHQWH�

&RQVLGHUDQGR� R� SUREOHPD� HVWRFiVWLFR� PRVWUDGR� QR� FDStWXOR�
DQWHULRU�� H� UHDOL]DQGR�VH� D� UHOD[DomR� GDV� UHVWULo}HV� GH� QmR�
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DQWHFLSDWLYLGDGH��p�SRVVtYHO�HVFUHYHU�D�IXQomR�GXDO�TXH�p�XWLOL]DGD�QR�3+�
FRPR�QD�(TXDomR��������
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1D�HTXDomR ������� ��p�R�SDUkPHWUR�GH�SHQDOLGDGH�GR�PpWRGR�GR�
3+��2�SUREOHPD�GXDO�DVVRFLDGR�DR�3+�p�GDGR�SRU�

�LUUHVV�D�� WULWR
PD[ � �3+ 3+' /
S

 S ������

&RQVLGHUDQGR�RV�PXOWLSOLFDGRUHV GH�/DJUDQJH�S H R�SDUkPHWUR�GH�
SHQDOLGDGH P IL[RV�� D� IXQomR� GXDO� DFLPD� QmR� FRQWrP� UHVWULo}HV� GH�
DFRSODPHQWR� HQWUH� RV� FHQiULRV�� 3RUpP� R� WHUPR� TXDGUiWLFR� SUHVHQWH� QD�
IXQomR�REMHWLYR�LPSHGH�TXH�RFRUUD�D�VHSDUDomR�HP�VXESUREOHPDV��WHQGR�
HP� YLVWD� TXH� R� GHVHQYROYLPHQWR� GR� WHUPR� TXDGUiWLFR� UHVXOWD� QD�
PXOWLSOLFDomR�HQWUH�YDULiYHLV�GH�GLIHUHQWHV�FHQiULRV��

3DUD� FRQWRUQDU� HVVD� GLILFXOGDGH�� QRV WHUPRV UHIHUHQWHV jV�
UHVWULo}HV GH QmR�DQWHFLSDWLYLGDGH�� VmR XWLOL]DGRV YDORUHV FRQVWDQWHV
FRQKHFLGRV FRPR� YDORUHV PHWD�� 2V� YDORUHV� PHWD� VmR� DV� PpGLDV�
SRQGHUDGDV� GDV� YDULiYHLV� SHUWHQFHQWHV� D� FDGD� FRQMXQWR� ߶௧

ఠ H� VmR�
FRQWDELOL]DGRV��XWLOL]DQGR�D�VROXomR�SULPDO��DR�ILQDO�GH�FDGD�LWHUDomR�SRU�
PHLR�GD�(TXDomR��������
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&RP�D�LQWURGXomR�GRV�YDORUHV�PHWD��D�IXQomR�GXDO�GR�3+�WRUQD�VH�
GHVDFRSODGD�HP�FHQiULRV�H�SRGH�VHU�UHHVFULWD FRPR�
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1D�(TXDomR�� RV� YDORUHV�PHWD� VmR� FRQVWDQWHV� DWXDOL]DGDV� D� FDGD�
LWHUDomR�� $VVLP�� RV� WHUPRV� UHIHUHQWHV� D FDGD� FHQiULR� SRGHP� VHU�
DJUXSDGRV�HP�VXESUREOHPDV��FRPR�PRVWUDGR�QD�(TXDomR��������
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e� LPSRUWDQWH� QRWDU� TXH� VRPHQWH� DV� UHVWULo}HV� GH� QmR�
DQWHFLSDWLYLGDGH� GD� YDULiYHO� [ IRUDP� XWLOL]DGDV� QR� SUREOHPD�� 2�
DOJRULWPR�GR�3+�p�PRVWUDGR�QD )LJXUD�����
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)LJXUD���� � $OJRULWPR GR�3+�

2� SULPHLUR� SDVVR� GR� DOJRULWPR� GR� 3+� p� LQLFLDOL]DU� RV�
PXOWLSOLFDGRUHV�GH�/DJUDQJH�H�RV�YDORUHV�PHWD��XPD�YH]�TXH�HVVHV�VmR�
YDORUHV� QHFHVViULRV� SDUD� UHVROYHU� D� SULPHLUD� LWHUDomR� 'HSRLV� GH�
HVFROKLGR� RV� YDORUHV� GH� LQLFLDOL]DomR�� VmR� REWLGDV� DV� VROXo}HV� GH� FDGD�
VXESUREOHPD��

2�SDVVR�VHJXLQWH�FRQVLVWH�HP�WHVWDU�D�FRQYHUJrQFLD�GR�DOJRULWPR��
3DUD� LVVR�� R� SULPHLUR� FULWpULR� DYDOLDGR� p� R� DWHQGLPHQWR� jV� QmR�
DQWHFLSDWLYLGDGHV� GH� WRGRV� RV� FHQiULRV� HP� FDGD� HVWiJLR�� /RJR�� FDVR� D�
QRUPD� LQILQLWD�GR�YHWRU�GDV�YDULiYHLV� UHOD[DGDV��FKDPDGR�GH�JUDGLHQWH�
VHMD�PHQRU TXH�XPD�GHWHUPLQDGD�WROHUkQFLD��FKHJD�VH�j�FRQYHUJrQFLD�GR�
DOJRULWPR�� (VVH� PHVPR� FULWpULR� IRL� XWLOL]DGR� QRV� WUDEDOKRV� GH� &RUDO�
�������H�9HURQHVH �������

$�QRUPD�LQILQLWD�GR�JUDGLHQWH�p�PRVWUDGD�(TXDomR��������

LWHULWHU LWHU[ [
f

 �G ������

2� RXWUR� FULWpULR� GH� SDUDGD� XWLOL]DGR� p� R� OLPLWH� Pi[LPR� GH�
LWHUDo}HV�� 'HVVD� IRUPD� HYLWDP�VH� RV� FDVRV� HP� TXH� DSyV� LQ~PHUDV�
LWHUDo}HV� QmR� RFRUUHP� YDULDo}HV� SHUFHSWtYHLV� D� FDGD� LWHUDomR�� 2V�
FULWpULRV�GH�SDUDGD�HVWmR�UHSUHVHQWDGRV�QDV�HTXDo}HV������� H��������

LWHU WROHUkQFLDG � ������

PD[LWHU LWHU! ������

&DVR�D�FRQYHUJrQFLD�QmR�VHMD�DWLQJLGD��GHYHP�VHU�DWXDOL]DGRV�RV�
PXOWLSOLFDGRUHV� GH� /DJUDQJH� GH� DFRUGR� FRP� D� (TXDomR�������� e�
LPSRUWDQWH� QRWDU� TXH� QHVVD� HTXDomR� HVWi� SUHVHQWH� R� SDUkPHWUR� GH�
SHQDOLGDGH�ɉ�

� �LWHU � LWHU LW LW[ [� � � Z ZS S O ������

3RU�ILP��FRP�RV�YDORUHV�SULPDLV�GD�VROXomR��VmR�FRQWDELOL]DGRV�GH�

DFRUGR�FRP�D�(TXDomR������� R�QRYR�YDORU�PHWDݔ�ҧǡ௧
ఠ �

W

N N
LW tW LW

N

[ S [
Z

Z

I�

 ¦ ������



&DStWXOR�� _�2�SUREOHPD�GD�&RQWUDWDomR�9LD�2WLPL]DomR�(VWRFiVWLFD ��

$VVLP�FRPR�QD�5/��FDGD�VXESUREOHPD�GR�PpWRGR�3+�UHVXOWD�HP�
XP�SUREOHPD�GH�3/�FRP����YDULiYHLV�H����UHVWULo}HV��RX�VHMD��D�PHVPD�
GLPHQVmR�GR�SUREOHPD�GHWHUPLQtVWLFR��$�VROXomR�SHOR�3+��DVVLP�FRPR�
QR�('�H�QD�5/� UHVXOWRX�HP�XP�FXVWR�GH����������$ GHFLVmR�GH�FRPSUD�
QR�SULPHLUR�DQR�GDGD�SHOR�3+�p�PRVWUDGD�QD 7DEHOD�����

7DEHOD���� � 'HFLVmR�GH�FRPSUD�QR�SULPHLUR�DQR�FRP�R�3+�

$QR $� $� $� $� 7URFDV

� � ���� ���� ���� ����

1RWD�VH�TXH�D�VROXomR�SULPDO�REWLGD FRP�R�3+�p�D�PHVPD�VROXomR�
REWLGD�FRP�R ('� 3RUWDQWR��R�PpWRGR�VH�PRVWURX�HILFLHQWH�QD�EXVFD�GD�
VROXomR�yWLPD�GR�SUREOHPD�HVWRFiVWLFR��

1R�FDStWXOR�VHJXLQWH�VHUmR�UHDOL]DGDV�VLPXODo}HV�FRP�R�REMHWLYR�
GH�DYDOLDU�DV�VROXo}HV�REWLGDV�FRP�GLIHUHQWHV�FHQiULRV�GH�FRQWUDWDomR�H�R�
GHVHPSHQKR�FRPSXWDFLRQDO�GH�FDGD�DOJRULWPR�QDV�VLPXODo}HV�

(TXDWLRQ� &KDSWHU� �1H[W�� 6HFWLRQ� �
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� 6,08/$d®(6�(�5(68/7$'26

(VWH� FDStWXOR� DSUHVHQWD� RV� UHVXOWDGRV� REWLGRV� FRP� DV�
PHWRGRORJLDV�GHVFULWDV�DQWHULRUPHQWH� 2�REMHWLYR�SULQFLSDO�FRQVLVWH�HP�
GHWHUPLQDU�DV�VROXo}HV�yWLPDV�GR�SUREOHPD�GD�FRQWUDWDomR�GH�HQHUJLD�H�
DYDOLDU R� GHVHPSHQKR� FRPSXWDFLRQDO� GH� FDGD� PpWRGR� DSOLFDGR� 3DUD�
LVVR�� VmR� REVHUYDGRV� DOJXQV� IDWRUHV�� WDLV� FRPR� R� WHPSR� GH� VROXomR�� R�
Q~PHUR�GH� LWHUDo}HV�SDUD� VH� DWLQJLU� D� FRQYHUJrQFLD�GRV DOJRULWPRV H� D�
TXDOLGDGH�GD�VROXomR�

��� 6,08/$d2��

3ULPHLUDPHQWH�p�UHDOL]DGD�D�VLPXODomR�GH�XP�SUREOHPD�FRP�XP�
KRUL]RQWH� GH� WHPSR� GH� VHLV� DQRV� FRP� WUrV� SRVVtYHLV� UHDOL]Do}HV� SRU�
HVWiJLR� DVVLP��D�iUYRUH�GHVVH�FDVR�SRVVXL�����FHQiULRV��

2V�FHQiULRV�GH�GHPDQGD�IRUDP�REWLGRV�SRU�VRUWHLR�REHGHFHQGR�D�
XPD�GLVWULEXLomR�QRUPDO�GH�SUREDELOLGDGH�FRP�PpGLD�LJXDO�D�����0:K�
QR� SULPHLUR� DQR� H� XP� FUHVFLPHQWR� DQXDO� GH� ���� 2� GHVYLR� SDGUmR�
XWLOL]DGR�HP�WRGRV�RV�DQRV�IRL�GH���0:K�� 1R�FDVR�GR�3/'��FRQVLGHUD�
VH�TXH�R�VRUWHLR�GH�FHQiULRV WDPEpP REHGHFH�D�XPD�GLVWULEXLomR�QRUPDO�
GH� SUREDELOLGDGH� FRP� PpGLD� ���� 5��0:K� H� GHVYLR� SDGUmR� GH� ��
5��0:K� 1D� )LJXUD� ��� p� PRVWUDGD� D� UHSUHVHQWDomR� GD� iUYRUH� GH�
FHQiULRV�XWLOL]DGD�
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)LJXUD���� � ÈUYRUH GH�FHQiULRV�XWLOL]DGD�QD�VLPXODomR�

3DUD� PHOKRU� FRPSUHHQGHU� D iUYRUH GH� FHQiULRV p PRVWUDGR R�
FHQiULR�PpGLR QD�7DEHOD�����

7DEHOD���� � &HQiULR�PpGLR�

$QR� � � � � � �

'HPDQGD�
�0:K�

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

3/'��5��0:K� ����� ������ ����� ������ ����� ������

4XDQWR� DRV�GDGRV�GH� HQWUDGD�GR�SUREOHPD�� p� XWLOL]DGD� D�PHVPD�
FRQILJXUDomR� DSUHVHQWDGD� QR� &DStWXOR� ��� WHQGR� RV� WHUPRV� UHODWLYRV� j
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FRPSUD� GH� HQHUJLD� SRQGHUDGRV SRU XP� IDWRU ����� H� R� XP� OLPLWH� GH�
WURFDV�GH�HQHUJLD�GH����� GR�WRWDO�GH�FRQWUDWRV�GD�GLVWULEXLGRUD�

����� 6ROXomR�SHOR�(TXLYDOHQWH�'HWHUPLQtVWLFR

2�SUREOHPD�VHUi�LQLFLDOPHQWH�VROXFLRQDGR�SRU�PHLR�GR�('��XPD�
YH]�TXH�HVVH�PpWRGR�UHVXOWD QD�VROXomR�H[DWD�GR�SUREOHPD VHPSUH�TXH�D
GLPHQVmR GR� SUREOHPD QmR� H[FHGHU� RV� OLPLWHV� FRPSXWDFLRQDLV�
GLVSRQtYHLV� 'HVVD�IRUPD�p�SRVVtYHO�FRPSDUDU�R�YDORU�GD�VROXomR�GR�('�
FRP�RV�RXWURV�PpWRGRV�XWLOL]DGRV��

2� SUREOHPD� GH� 3/� UHVXOWDQWH� FRQWpP� ������ YDULiYHLV� H� ������
UHVWULo}HV�� ,VVR�PRVWUD� D� JUDQGH� GLPHQVmR� GR� SUREOHPD� UHVROYLGR� SHOR�
('�� DLQGD� TXH� D� iUYRUH GH� FHQiULRV� FRQVLGHUDGD QHVVH� FDVR QmR� VHMD�
PXLWR�JUDQGH��&RP�EDVH�QRV�FHQiULRV�XWLOL]DGRV�QHVWD�VHomR��D�VROXomR�
REWLGD�FRP�R�('�p�PRVWUDGD QD�7DEHOD�����

7DEHOD���� � 'HFLVmR�GH�FRPSUD�QR�SULPHLUR�DQR�FRP�R�('�

'HFLV}HV�GH�FRPSUD�QR�SULPHLUR�DQR��0:K�

/HLOmR�$�� �

/HLOmR�$�� ����

/HLOmR�$�� ����

/HLOmR�$�� ����

7URFDV ����

&XVWR GD�VROXomR� �5���������

7HPSR�GH�VROXomR� ����� PLQXWRV

2V SULQFLSDLV UHVXOWDGRV REWLGRV� VmR� R� FXVWR� GD� VROXomR� H� DV�
GHFLV}HV GH�FRPSUD�HP�FDGD�PRGDOLGDGH�QR�SULPHLUR�DQR��SRLV�HVVDV�VmR�
DV�GHFODUDo}HV�GH�FRPSUD�HP�OHLOmR�PDLV�SUy[LPDV�D�VHUHP�UHDOL]DGDV�

$�VROXomR�SHOR�('�DSUHVHQWRX�XP�FXVWR�GH�5�����������(VVH�p�R�
YDORU�UHVXOWDQWH�GD�HVWUDWpJLD�GH�FRPSUD�DGRWDGD�H�p�IRUPDGR�SHOD�PpGLD�
GRV� FXVWRV� GH� WRGRV� RV� FHQiULRV� FRP� D� VROXomR� REWLGD� 2� GHVHPSHQKR�
FRPSXWDFLRQDO� GR� PpWRGR� SRGH� VHU� DYDOLDGR� SRU� PHLR� GR� WHPSR� GH�
VROXomR�TXH�QHVWH�FDVR�IRL�GH ���� PLQXWRV�

����� 5HOD[DomR�/DJUDQJLDQD�

1HVWD�VHomR�R�H[HPSOR�p�UHVROYLGR�SRU�PHLR�GD�5/� XWLOL]DQGR�D�
YDULDQWH�GR�PpWRGR�GRV�IHL[HV�GXSODPHQWH�HVWDELOL]DGR��$�GHFRPSRVLomR�
SHOD�5/�UHVXOWD�HP�����VXESUREOHPDV UHIHUHQWHV�D�FDGD�FHQiULR��VHQGR�
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TXH�FDGD�XP�GHOHV�SRVVXL����YDULiYHLV H����UHVWULo}HV��-i�D�GLPHQVmR�GR�
SUREOHPD� GXDO� p� GHILQLGD� GH� DFRUGR� FRP� R� Q~PHUR GH� UHVWULo}HV�
GXDOL]DGDV��TXH�QHVWH�H[HPSOR�p�GH����SRU�VXESUREOHPD��UHVXOWDQGR�HP�
XP�SUREOHPD�GXDO�FRP������PXOWLSOLFDGRUHV�GH�/DJUDQJH�

$ FRQYHUJrQFLD� GD� 5/� FRP� R� PpWRGR� GRV� IHL[HV� GXSODPHQWH�
HVWDELOL]DGR� p� REWLGD� FRP� R� DWHQGLPHQWR� GH� GRLV� FULWpULRV� GH�
FRQYHUJrQFLD�

��Nr WRO� � ���� NJ WRO� �����

(P�TXH�

Nr p�R�HUUR�GH�OLQHDUL]DomR�DJUHJDGR�

NJ p�R�VXEJUDGLHQWH�DJUHJDGR�

WRO p�D�WROHUkQFLD�XWLOL]DGD�

$�WROHUkQFLD�H�DOJXQV�SDUkPHWURV�GH�HQWUDGD�GR�PpWRGR�GRV�IHL[HV
GXSODPHQWH� HVWDELOL]DGR� �2/,9(,5$�� 62/2'29�� ������� TXH� IRUDP�
XWLOL]DGRV� QHVWD� VLPXODomR� VmR� PRVWUDGRV� QD� 7DEHOD� ���� 2V� YDORUHV�
HVFROKLGRV� SDUD� HVVHV� SDUkPHWURV� IRUDP� REWLGRV� HPSLULFDPHQWH�
REVHUYDQGR�VH�R�FRPSRUWDPHQWR�GDV�VLPXODo}HV� $OpP�GLVVR��GHVWDFD�VH�
TXH�WRGRV�RV�PXOWLSOLFDGRUHV�GH�/DJUDQJH�IRUDP�LQLFLDOL]DGRV�FRP�YDORU�
QXOR�

7DEHOD���� � 3DUkPHWURV�GH�HQWUDGD�GD�5/�

0O 0I 0H ��Pi[LPR Ĳ�LQLFLDO 7ROHUkQFLD

���� ��� ��� � ��� �����

2XWUR� SDUkPHWUR� LPSRUWDQWH� GR�PpWRGR� XWLOL]DGR� p� R� SDUkPHWUR�
SUR[LPDO GD� 5/ �Ĳ��� R� TXDO� p� DWXDOL]DGR� D� FDGD� LWHUDomR� H� HVWi�
UHODFLRQDGR� FRP� D� GHWHUPLQDomR� GRV� YDORUHV� GR� SUy[LPR� LWHUDGR� 6mR
UHDOL]DGDV� VLPXODo}HV� YDULDQGR�VH� R� YDORU� PtQLPR� TXH� R� SDUkPHWUR�
SUR[LPDO� SRGH� DVVXPLU�� 3DUD� LVVR�� XWLOL]DP�VH� WUrV� GLIHUHQWHV� YDORUHV�
SDUD�R�Ĳ PtQLPR D�ILP�GH�VH�REVHUYDU�R�FRPSRUWDPHQWR�GR�DOJRULWPR��2V�
UHVXOWDGRV REWLGRV�VmR DSUHVHQWDGRV�QD�)LJXUD���� H�QD�)LJXUD�����
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)LJXUD���� � )XQomR REMHWLYR�SDUD�GLIHUHQWHV�YDORUHV�GH�Ĳ�PtQLPR�

)LJXUD���� � 6XEJUDGLHQWH�DJUHJDGR�_JN_�SDUD�GLIHUHQWHV YDORUHV�GH Ĳ�
PtQLPR�

&RP�D�YDULDomR�GR�YDORU�GH�Ĳ�PtQLPR�VmR�REVHUYDGDV�GLIHUHQoDV�
VLJQLILFDWLYDV� TXDQWR� j� FRQYHUJrQFLD� GR� DOJRULWPR�� 1D� 7DEHOD� ��� VmR�
PRVWUDGRV�RV�UHVXOWDGRV�REWLGRV�HP�FDGD�FDVR��
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Ϭ
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ϭ ϯϲ ϳϭ ϭϬ
ϲ
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ϭ
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ϭ
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7DEHOD���� � 5HVXOWDGRV�GD�5/�SDUD�RV�GLIHUHQWHV�YDORUHV�GH�Ĳ PtQLPR�

Ĳ�PLQ ����� Ĳ�PLQ ���� Ĳ�PLQ ���

9DORU GD�VROXomR��5�� ������� ������ �������

'HVYLR�HP�UHODomR�DR�('���� ����� ����� �����

1~PHUR�GH�LWHUDo}HV ��� ��� ��

7HPSR�GH�3URFHVVDPHQWR��PLQXWRV� ����� ����� ����

1D� 7DEHOD� ��� SHUFHEH�VH� TXH� DV� VLPXODo}HV� XWLOL]DQGR� D� 5/�
UHVXOWDP�HP�FXVWRV SUy[LPRV� DR�YDORU REWLGR� FRP�R�('�� VHQGR�TXH�R�
PDLRU�GHVYLR p�GH��������H�RFRUUH�SDUD�R�Ĳ�PLQ �����-i�R�PHQRU�GHVYLR�p�
GH������ H�RFRUUH�FRP�R�Ĳ�PLQ ������

(P�UHODomR�j�FRQYHUJrQFLD��R Ĳ�PLQ ��� p�R�TXH�FRQYHUJH�PDLV�
UDSLGDPHQWH�� QHFHVVLWDQGR� DSHQDV� ��� LWHUDo}HV�� TXH� VmR� UHVROYLGDV� HP
���� PLQXWRV��-i SDUD R Ĳ�PLQ ������IRUDP�UHDOL]DGDV���� LWHUDo}HV�HP�
������ PLQXWRV�� 3RUWDQWR�� D� HVFROKD� GR� SDUkPHWUR� Ĳ� PtQLPR� WHYH� XPD�
JUDQGH�LQIOXrQFLD�QR�Q~PHUR GH�LWHUDo}HV�H�FRQVHTXHQWHPHQWH�QR�WHPSR�
GH�VROXomR�

1D� 7DEHOD� ��� VmR� DSUHVHQWDGDV� DV� GHFLV}HV� GH� FRPSUD� QR�
SULPHLUR�DQR��$V�PDLRUHV�GLIHUHQoDV QHVVDV�GHFLV}HV RFRUUHP�QD�FRPSUD�
HP�OHLO}HV�GR�WLSR�$����SRLV�HVVD�YDULiYHO�WHP�XPD�PHQRU�LQIOXHQFLD�QR�
YDORU� GD� VROXomR�� UHVXOWDQGR� DVVLP� HP� FXVWRV� PXLWR� SUy[LPRV� SDUD�
GLIHUHQWHV� GHFLV}HV� GH� FRPSUD� HP� $���� &RQWXGR�� DV� YDULiYHLV�
UHODFLRQDGDV�D�RXWURV�OHLO}HV��DV�TXDLV�WrP�XPD�PDLRU�LQIOXHQFLD�QR�FXVWR�
GD�VROXomR��UHVXOWDP�HP�YDORUHV�SUy[LPRV�DRV�REWLGR�FRP�R�('�

7DEHOD���� � 'HFLVmR�GH�FRPSUD�QR�SULPHLUR�DQR�RV�GLIHUHQWHV�YDORUHV�GH�Ĳ�
PtQLPR�

0RGDOLGDGH�GH�OHLOmR (' Ĳ�PLQ ����� Ĳ�PLQ ���� Ĳ�PLQ ���

$�� � ���� ���� ����

$�� ���� ���� ���� ����

$�� ���� ���� ���� ����

$�� ���� ���� ���� ����

7URFDV ���� ���� ���� ����

&RP� RV� UHVXOWDGRV� PRVWUDGRV� QHVWD� VHomR� p SRVVtYHO� YHU� TXH� D�
VROXomR�YLD�5/ REWHYH�UHVXOWDGRV�VDWLVIDWyULRV��SRLV UHVXOWRX�HP�YDORUHV�
GH�VROXomR�PXLWR�SUy[LPRV�DRV�REWLGRV�FRP�D�VROXomR�H[DWD��-i�R�WHPSR�
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GH� VROXomR� FRP� D�5/� IRL�PDLRU� TXH� R� GR�('� HP� WRGDV� DV� VLPXODo}HV�
UHDOL]DGDV���

����� 3URJUHVVLYH�+HGJLQJ

$VVLP�FRPR�QD�5/��R�3+�WDPEpP�GHFRPS}H�R�SUREOHPD�RULJLQDO�
HP�VXESUREOHPDV�UHIHUHQWHV�DRV�FHQiULRV��VHQGR�TXH�FDGD�VXESUREOHPD�
SRVVXL����YDULiYHLV�H����UHVWULo}HV�

1R� FDVR� GR� 3+�� SDUD� TXH� D� FRQYHUJrQFLD� GR� DOJRULWPR� VHMD�
DWLQJLGD��R�YDORU�GD�QRUPD�LQILQLWD�GR�JUDGLHQWH�GDV�YDULiYHLV�UHOD[DGDV�
GHYH�ILFDU�GHQWUR�GH�XPD�GHWHUPLQDGD�WROHUkQFLD��$�WROHUkQFLD�XWLOL]DGD�
QHVWH�H[HPSOR�p GH������� LVWR�p�� FDVR�R�YDORU�GD�QRUPD�XWLOL]DGD ILTXH�
DEDL[R�GD�WROHUkQFLD��FKHJD�VH�D�FRQYHUJrQFLD�GR�DOJRULWPR�

(P�UHODomR�jV�VLPXODo}HV� UHDOL]DGDV��VmR�DYDOLDGRV�FDVRV�FRP�D�
XWLOL]DomR� GH� GLIHUHQWHV� YDORUHV� GR� SDUkPHWUR� GH� SHQDOLGDGH��
3ULPHLUDPHQWH� IRUDP� WHVWDGRV� FDVRV� FRP� YDORUHV� GH� �� FRQVWDQWH��
YDULDQGR� HQWUH� ����� H� ����� 4XDQWR� j LQLFLDOL]DomR�� WRGRV� RV�
PXOWLSOLFDGRUHV� GH /DJUDQJH� H� YDORUHV� PHWD� IRUDP� LQLFLDOL]DGRV� FRP�
YDORU� QXOR�� 2V� SDUkPHWURV� GH� LQLFLDOL]DomR� GR� 3+� VmR� PRVWUDGRV� QD�
7DEHOD�����

7DEHOD���� � 3DUkPHWURV�GH�LQLFLDOL]DomR�GR�3+�

0XOWLSOLFDGRUHV�
GH�/DJUDQJH��ʌ�

9DORUHV�PHWD�� തܺ� 7ROHUkQFLD

� � ����

$�VROXomR�SRU�PHLR�GR�3+�p�PRVWUDGD�QD�)LJXUD������QD�TXDO�VmR�
DSUHVHQWDGDV�DV�FXUYDV�UHIHUHQWHV�j�HYROXomR�GD�IXQomR�REMHWLYR��SDUD�RV�
GLIHUHQWHV�YDORUHV�GH���WHVWDGRV�
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)LJXUD���� � )XQomR�REMHWLYR�SDUD�GLIHUHQWHV�YDORUHV�GH���

1D� )LJXUD� ��� D OLQKD� WUDFHMDGD� GL]� UHVSHLWR� DR YDORU� GD� IXQomR�
REMHWLYR�REWLGD FRP�D� VROXomR�GR�('��$�SDUWLU� GHVVD� OLQKD� WUDFHMDGD� p�
SRVVtYHO� PHQVXUDU� D� TXDOLGDGH� GD� VROXomR� REWLGD� FRP� RV� GLIHUHQWHV�
YDORUHV�GR�SDUkPHWUR����XPD�YH]�TXH�D�VROXomR�FRP�R�('�p�H[DWD�H�QmR�
GHSHQGH� GH� SURFHVVR� LWHUDWLYR�� 1RWD�VH� QR� JUiILFR� DFLPD� TXH�� FRP�
H[FHomR� GR� FDVR� HP� � ����� WRGDV DV� FXUYDV� WHQGHP� D� YDORUHV� PXLWR�
SUy[LPRV�DRV�GD�OLQKD�WUDFHMDGD� LQGLFDQGR�DVVLP�TXH�R�3+�UHVXOWRX�HP�
FXVWRV�PXLWR�SUy[LPRV�GR�yWLPR�QHVVHV�FDVRV�

$�FRQYHUJrQFLD�p�GDGD�SHOD�QRUPD�LQILQLWD�GR�YHWRU�JUDGLHQWH�GDV�
YDULiYHLV� UHOD[DGDV��$� HYROXomR� GR� YDORU� GHVVD� QRUPD� FRP� UHODomR� jV�
LWHUDo}HV� SDUD� GLIHUHQWHV� YDORUHV� GR� SDUkPHWUR� GH� SHQDOLGDGH� �� p�
PRVWUDGD QD )LJXUD�����
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)LJXUD���� � 1RUPD�LQILQLWD�GR�JUDGLHQWH�SDUD�GLIHUHQWHV�YDORUHV�GH���

1D�)LJXUD���� QRWD�VH�TXH�HP�WRGRV�RV�FDVRV�p�SRVVtYHO�VH�DWLQJLU�
D� FRQYHUJrQFLD�� SRLV� R� YDORU� GD� QRUPD� LQILQLWD� GR� JUDGLHQWH� DWLQJH�
YDORUHV�DEDL[R�GD� WROHUkQFLD� 8P�UHVXPR�GR�GHVHPSHQKR�GR�DOJRULWPR�
SDUD�FDGD�FDVR�p�DSUHVHQWDGR�QD�7DEHOD�����

7DEHOD���� � 5HVXOWDGRV�GR�3+�SDUD�RV GLIHUHQWHV�YDORUHV�GH��

� ���� � ��� � � � �� � ���

9DORU�GD�VROXomR��5�� ������� ������� ������� ������� �������

'HVYLR�HP�UHODomR�DR�
('����

������� ������ ������ ���� �����

1~PHUR�GH�LWHUDo}HV ��� ��� ��� ��� ���

7HPSR�GH�VROXomR�
�PLQXWRV�

����� ��� ���� ���� ����

2EVHUYD�VH�TXH�D�FRQYHUJrQFLD�p�DWLQJLGD�PDLV�UDSLGDPHQWH�FRP�
D�XWLOL]DomR�GH�� ����FRQYHUJLQGR�HP�����LWHUDo}HV��1RV�FDVRV�HP�TXH�
VmR�XWLOL]DGRV�YDORUHV�GR�SDUkPHWUR�PXLWR DEDL[R�RX�DFLPD�GH�� ����p�
QHFHVViULR�XP�PDLRU�Q~PHUR GH�LWHUDo}HV�SDUD�D�FRQYHUJrQFLD��,VWR�SRGH�
VHU� YLVWR� SDUD� � ����� H� � ����� RV� TXDLV� FRQYHUJHP� HP� ���� H� ����
LWHUDo}HV� UHVSHFWLYDPHQWH�� &RP� LVVR�� FRQFOXL�VH� TXH� D� HVFROKD� GR�
SDUkPHWUR� GH� SHQDOLGDGH� WHP� JUDQGH� LQIOXHQFLD� QD� FRQYHUJrQFLD� GR�
DOJRULWPR�
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2�WHPSR GH�VROXomR�GR�DOJRULWPR�HP�FDGD�FDVR�p SURSRUFLRQDO�DR�
Q~PHUR GH� LWHUDo}HV�� VHQGR� TXH� R� PHQRU� WHPSR� REVHUYDGR� p� GH� �����
PLQXWRV�FRP�� ����H�R�PDLRU�GH�������PLQXWRV�FRP�� �����

4XDQWR� j� TXDOLGDGH� GD� VROXomR� QRWD�VH� TXH� SDUD� RV� PHQRUHV�
YDORUHV�GR�SDUkPHWUR�GH�SHQDOLGDGH�VmR�REWLGRV�RV�PHQRUHV�GHVYLRV�GD�
VROXomR�HP�UHODomR�DR�('� ,VVR�SRGH�VHU�YLVWR�QD�7DEHOD������REVHUYDQGR�
TXH� SDUD� � ������ R� GHVYLR� p� GH� �������� VRPHQWH�� HQTXDQWR� TXH� FRP�
� ���� p� GH� �������� 3RUWDQWR�� D� HVFROKD� GR� SDUkPHWUR� GH� SHQDOLGDGH�
WHYH�JUDQGH�LQIOXHQFLD�QD�TXDOLGDGH�GD�VROXomR�REWLGD�

1D�7DEHOD���� VmR�PRVWUDGDV�DV�GHFLV}HV�GH�FRPSUD�QR�SULPHLUR�
DQR�� 2EVHUYD�VH� TXH� SDUD� RV� PHQRUHV� YDORUHV� GR� SDUkPHWUR� GH�
SHQDOLGDGH�VmR�REWLGRV�UHVXOWDGRV�PDLV�SUy[LPRV�DR�('�SDUD�DV�GHFLV}HV�
GH�SULPHLUR�HVWiJLR��-i�SDUD�YDORUHV�PDLRUHV�GR�SDUkPHWUR��WDLV GHFLV}HV�
GH�ILFDP PDLV GLVWDQWHV�GD�REWLGD�FRP�R�('��

7DEHOD���� � 'HFLVmR�GH�FRPSUD�QR�SULPHLUR�DQR�SDUD�RV�GLIHUHQWHV�YDORUHV�
GH���

0RGDOLGDGH�GH�OHLOmR (' � ���� � ��� � � � �� � ���

$�� � � � � � �

$�� ���� ���� ���� ���� ���� ����

$�� ���� ���� ���� ���� ���� ����

$�� ���� ���� ���� ���� ���� ����

7URFDV ���� ���� ���� ���� ���� ����

&RQFOXL�VH� GHVVDV� VLPXODo}HV TXH� SDUD� YDORUHV� UHODWLYDPHQWH�
SHTXHQRV� GR� SDUkPHWUR� GH� SHQDOLGDGH R� DOJRULWPR� FRQYHUJLX SDUD� D�
VROXomR HP� XP�PDLRU� Q~PHUR� GH� LWHUDo}HV�� FRQWXGR�� REWHYH� VROXo}HV�
FRP�RV�PHQRUHV�GHVYLRV�HP�UHODomR�j�VROXomR�yWLPD��,VVR�SRGH�VHU�YLVWR
WDQWR� HP� UHODomR� DR� FXVWR�� TXDQWR� HP� UHODomR� jV GHFLV}HV� GH� SULPHLUR�
HVWiJLR��

7DPEpP� IRUDP� DYDOLDGDV� RXWUDV� HVWUDWpJLDV� SDUD� GHWHUPLQDU� R�
YDORU�GR�SDUkPHWUR�GH�SHQDOLGDGH��(VVDV�HVWUDWpJLDV XWLOL]DP�R�SDUkPHWUR�
�� GLQkPLFR�� RX� VHMD�� VHX� YDORU� p� DWXDOL]DGR� D� FDGD� LWHUDomR� GH� DFRUGR�
FRP� XPD� KHXUtVWLFD� HVFROKLGD�� 1HVWH� WUDEDOKR� VmR� FRPSDUDGRV� RV�
UHVXOWDGRV�XWLOL]DQGR�VH�GXDV GLIHUHQWHV� KHXUtVWLFDV��$�SULPHLUD�GHODV� p�
XWLOL]DGD HP�&RUDO� ������� H� EDVHLD�VH� QD� DWXDOL]DomR� GR� SDUkPHWUR� GH�
SHQDOLGDGH� SRU� PHLR� GH� LQFUHPHQWR� HP� VHX� YDORU� D� FDGD� LWHUDomR�
UHDOL]DGD��1R�FDVR�HP�TXHVWmR�XWLOL]RX�VH�XP���LQLFLDO�LJXDO�D�����H�XP�
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LQFUHPHQWR� GH� ��� HP� VHX� YDORU� D� FDGD� LWHUDomR�� $� (TXDomR� �����
UHSUHVHQWD�R�FiOFXOR�GH�DWXDOL]DomR�GR���SDUD�D�KHXUtVWLFD����

௧ାଵߤ ൌ ͳǡͲʹ כ ௧ߤ �����

$� VHJXQGD� KHXUtVWLFD� WHVWDGD� p� EDVHDGD� HP� XPD� HVWUDWpJLD�
XWLOL]DGD� HP�9HURQHVH� ������� H� UHDOL]D� D� DWXDOL]DomR� GR� SDUkPHWUR� GH�
SHQDOLGDGH�FRP�EDVH�QD�QRUPD�LQILQLWD�GR�YHWRU�JUDGLHQWH��'HVVD�IRUPD��
R�YDORU�GH��� LUi�GHSHQGHU�GR�JUDX�GH�GLVWDQFLDPHQWR�GD� VROXomR�yWLPD�
HP�GHWHUPLQDGD�LWHUDomR�H�VHUi�PDLRU�TXDQWR�PDLRU�IRU�j�QRUPD�LQILQLWD
GR� JUDGLHQWH� $� (TXDomR� ����� PRVWUD� R� FiOFXOR� GH� DWXDOL]DomR� GR�
SDUkPHWUR�XWLOL]DGR�QHVWH�FDVR�

௧ାଵߤ ൌ ௧ሺͳߤ 
௧ߜ

ͳͲ
ሻ �����

8WLOL]DQGR�VH� XP� SDUkPHWUR� GH� SHQDOLGDGH� LQLFLDO� GH� ����� VmR
REWLGRV�RV�UHVXOWDGRV�FRP�D�XWLOL]DomR�GDV�GXDV�KHXUtVWLFDV��9HULILFD�VH�
QD� )LJXUD� ��� TXH� DV� KHXUtVWLFDV� XWLOL]DGDV� UHVXOWDP� HP� YDORUHV� GR�
SDUkPHWUR�GH�SHQDOLGDGH�SUy[LPRV�HQWUH�VL��DSUHVHQWDQGR�D�KHXUtVWLFD���
XP�FUHVFLPHQWR�PDLRU�QDV�SULPHLUDV�LWHUDo}HV�GHYLGR�DR�PDLRU�YDORU�GD�
QRUPD� GR� JUDGLHQWH� QHVVDV� LWHUDo}HV�� -i� D� KHXUtVWLFD� �� GHPRVWUD� XP�
FUHVFLPHQWR�FRQVWDQWH�DR�ORQJR�GDV�LWHUDo}HV��$�FRQYHUJrQFLD�SRGH�VHU�
DYDOLDGD�QD�)LJXUD������TXH�PRVWUD�D�HYROXomR�GD�QRUPD�LQILQLWD�GR�YHWRU�
JUDGLHQWH�HP�FDGD�FDVR�VLPXODGR�
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)LJXUD���� � (YROXomR�GR�SDUkPHWUR�GH�SHQDOLGDGH�SDUD�DV�GXDV�KHXUtVWLFDV�

)LJXUD���� � 1RUPD�LQILQLWD�GDV�QmR�DQWHFLSDWLYLGDGHV�SDUD�GLIHUHQWHV�
YDORUHV�GH���

e� SRVVtYHO� YHU� TXH� D� QRUPD� LQILQLWD� GR� JUDGLHQWH� GHFDL�
UDSLGDPHQWH�QDV�SULPHLUDV� LWHUDo}HV�� DWLQJLQGR� D� FRQYHUJrQFLD� HP� ���
LWHUDo}HV� FRP� D� KHXUtVWLFD� �� H� HP� ���� LWHUDo}HV� FRP� D� KHXUtVWLFD� ���
3RUWDQWR�� FRP� D� XWLOL]DomR� GDV� KHXUtVWLFDV� IRL� SRVVtYHO� GLPLQXLU� R�
Q~PHUR GH� LWHUDo}HV� SDUD� D� FRQYHUJrQFLD�� WHQGR� HP� YLVWD� TXH� FRP� D�
XWLOL]DomR�GR�SDUkPHWUR�IL[R � ��� IRUDP�QHFHVViULDV�����LWHUDo}HV�
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$�HYROXomR�GR�YDORU�GD�IXQomR�REMHWLYR�GHVWH�FDVR�p�PRVWUDGD�QD�
)LJXUD� ����� 1RWD�VH� TXH� FRP� DV� GXDV� KHXUtVWLFDV� R� YDORU� GD� IXQomR�
REMHWLYR� DWLQJH� YDORUHV� PXLWR� SUy[LPRV� GR� YDORU� yWLPR� REWLGR� FRP� R�
('��

)LJXUD���� � )XQomR�REMHWLYR�SDUD�DV�GXDV�KHXUtVWLFDV XWLOL]DGDV�

$V WDEHODV� ���� H� ���� DSUHVHQWDP� XP� UHVXPR� GRV� UHVXOWDGRV�
REWLGRV�FRP�DV�GXDV�KHXUtVWLFDV�WHVWDGDV�

7DEHOD���� � 5HVXOWDGRV�GR�3+�FRP�DV�KHXUtVWLFDV XWLOL]DGDV�

+HXUtVWLFD � +HXUtVWLFD �

9DORU�GD�VROXomR��5�� ������� �������

'HVYLR�HP�UHODomR�DR�('���� ����� �����

1~PHUR�GH�LWHUDo}HV� ��� ���

7HPSR�GH�3URFHVVDPHQWR��PLQXWRV� ��� ����

7DEHOD����� � 'HFLV}HV GH�FRPSUD�QR�SULPHLUR�DQR�FRP�DV KHXUtVWLFDV�

0RGDOLGDGH�GH�OHLOmR (' +HXUtVWLFD�� +HXUtVWLFD��

$�� � � �

$�� ���� ���� ����

$�� ���� ���� ����

$�� ���� ���� ����

7URFDV ���� ���� ����
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1DV�VLPXODo}HV�UHDOL]DGDV�QHVWD�VHomR�FRQVWDWD�VH TXH�R�3+�WHP�
VHX� GHVHPSHQKR� IRUWHPHQWH� EDVHDGR� QD� HVFROKD� GR SDUkPHWUR� GH�
SHQDOLGDGH� ��� UHVXOWDQGR� HP� VROXo}HV PXLWR� SUy[LPDV� GDV� VROXo}HV�
REWLGDV�FRP�R�('�TXDQGR�VH�XWLOL]D SHTXHQRV�YDORUHV�SDUD�R�SDUkPHWUR�
GH SHQDOLGDGH�� -i� SDUD� YDORUHV� HOHYDGRV� GR� SDUkPHWUR� GH� SHQDOLGDGH�
REVHUYDP�VH� PDLRUHV GHVYLRV TXDQWR� DR� FXVWR� yWLPR� H� TXDQWR� jV�
GHFLV}HV�GH�SULPHLUR�HVWiJLR�

2EVHUYD�VH� TXH� RV� WHPSRV GH� FRQYHUJrQFLD� REWLGRV� FRP� R 3+�
VmR� HP� JHUDO�� PHQRUHV GR� TXH QD� 5/�� SRUpP�� GHSHQGHQGR� GRV�
SDUkPHWURV� XWLOL]DGRV� R� 3+� SRGH� WHU� XP� WHPSR� PDLRU� GH� VROXomR�
7DPEpP� VH� YHULILFD TXH� R� XVR� GH� KHXUtVWLFDV� SRGH PHOKRUDU� D�
FRQYHUJrQFLD�GR PpWRGR�

����� $VVRFLDomR GD�5/�FRP�R 3+

'HSRLV�GH�FRQFOXtGDV�DV�VLPXODo}HV�FRP�RV�PpWRGRV�GD�5/�H�3+��
p� DYDOLDGR� R� GHVHPSHQKR� GRV� PpWRGRV� DVVRFLDGRV�� 3DUD� LVVR� VmR�
UHDOL]DGDV�DOJXPDV�LWHUDo}HV�GD�5/�H�GR�3+�QD�PHVPD�VLPXODomR�SDUD�
REWHU�D�VROXomR�GR�SUREOHPD�

$�XWLOL]DomR�GRV�PpWRGRV�FRPELQDGRV� VH� MXVWLILFD�GHYLGR�D�XPD�
SRVVtYHO�PHOKRUD�QR�TXH�GL]�UHVSHLWR�j�TXDOLGDGH�GD�VROXomR�REWLGD�H�j�
FRQYHUJrQFLD� HP� DOJXQV� FDVRV�� ,VVR� SRUTXH� R� 3+� DSUHVHQWD� D�
GHVYDQWDJHP�GH�QmR�JDUDQWLU�TXH�D�VROXomR�REWLGD�VHMD�yWLPD���

$�TXDOLGDGH�GD�VROXomR�QR�3+�HVWi�GLUHWDPHQWH�OLJDGD�DR�YDORU�GR�
SDUkPHWUR�GH�SHQDOLGDGH�XWLOL]DGR� $VVLP��p�SRVVtYHO�TXH�VHMD�XWLOL]DGR�
XP� YDORU� GH� �� TXH� UHVXOWH� HP� XPD� VROXomR� GLIHUHQWH� GD� yWLPD� 3DUD�
HYLWDU� HVVH� FRPSRUWDPHQWR� p� SRVVtYHO� XWLOL]DU GH� XP� SRQWR� GH� SDUWLGD�
SDUD�R�3+� 3URS}HP�VH QHVWD�VHomR�TXH�HVVH�SRQWR�GH�SDUWLGD�VHMD�REWLGR�
FRP�D�VROXomR�GH�XP�GHWHUPLQDGR�Q~PHUR�GH�LWHUDo}HV�FRP�D�5/��

$� 5/� p� FRQYHQLHQWH� GH� VHU� XWLOL]DGD� FRPR� XP� PpWRGR� LQLFLDO��
SRLV�R�PpWRGR�GRV�IHL[HV�JDUDQWH�D�VXELGD�GR�DOJRULWPR��GDQGR�DVVLP�XP�
OLPLWH�LQIHULRU�SDUD�D�IXQomR�GXDO��3RUWDQWR�� LQLFLDOL]DU�R�3+�DSyV�FHUWR�
Q~PHUR� GH� LWHUDo}HV� GD� 5/�� LUi� ID]HU� FRP� TXH� D� SDUWLGD� RFRUUD� PDLV�
SUy[LPD�GR�YDORU�yWLPR�GD�VROXomR�

1HVWD� VHomR�R� H[HPSOR�p UHVROYLGR�FRP�RV�PpWRGRV� DVVRFLDGRV��
HQFRQWUDQGR� XP� SRQWR� GH� SDUWLGD� SDUD� R� 3+� DSyV� D� UHDOL]DomR� GH� XP�
GHWHUPLQDGR� Q~PHUR� GH� LWHUDo}HV� GD� 5/�� 'HVVD� IRUPD�� SUHWHQGH�VH�
FRPSDUDU�R�GHVHPSHQKR�GRV�PpWRGRV�FRQMXQWRV�IUHQWH�DR�3+��VLPXODQGR�
FDVRV�FRP�GLIHUHQWHV�SDUkPHWURV�GH�SHQDOLGDGH FRQVWDQWH��
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2V� SDUkPHWURV� GH� HQWUDGD� GD� 5/ FRP R� PpWRGR� GRV� IHL[HV�
GXSODPHQWH�HVWDELOL]DGR�VmR�PRVWUDGRV�QD�7DEHOD�������-i�SDUD�R�3+��RV�
PXOWLSOLFDGRUHV� GH� /DJUDQJH� H� YDORUHV� PHWD� VmR� LQLFLDOL]DGRV� FRP�
YDORUHV�QXORV�

7DEHOD����� � 3DUkPHWURV�GH�HQWUDGD�GD�5/�

0O 0I 0H ��Pi[LPR Ĳ�PtQLPR�
0i[LPR�GH�
LWHUDo}HV

���� ��� ��� � ��� ��

2V� UHVXOWDGRV� REWLGRV� FRP� D� VLPXODomR� GH� ��� LWHUDo}HV� GD� 5/�
SDUD�R H[HPSOR�VmR�PRVWUDGRV�QDV�)LJXUDV�D�VHJXLU�

)LJXUD���� � )XQomR�REMHWLYR�HP����LWHUDo}HV�GD�5/�

9HULILFD�VH�QD�)LJXUD���� TXH�D�IXQomR�REMHWLYR�GD�5/�WHQGH�D�VH�
DSUR[LPDU�GR�UHVXOWDGR�REWLGR�FRP�R�('��WHQGR�XP�YDORU�GH�5����������
QD�~OWLPD�LWHUDomR��1D�)LJXUD����� p�PRVWUDGR�R�VXEJUDGLHQWH�DJUHJDGR��
R�TXDO�DSUHVHQWD�XPD�TXHGD�GH�FHUFD�GH�����GH�VHX�YDORU� LQLFLDO�DWp�D�
GpFLPD LWHUDomR��
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)LJXUD����� � 6XEJUDGLHQWH�DJUHJDGR�_JN_�HP����LWHUDo}HV�GD�5/�

$�SDUWLU�GD�VLPXODomR�UHDOL]DGD�DFLPD��VmR�REWLGRV�RV�SDUkPHWURV�
GH� HQWUDGD� SDUD� R 3+�� TXH VmR� RV� PXOWLSOLFDGRUHV� GH� /DJUDQJH� H� RV�
YDORUHV�PHWD� IRUQHFLGRV� SHOD� ~OWLPD LWHUDomR� GD�5/� 1D� )LJXUD� ���� H�
)LJXUD����� VmR�PRVWUDGRV�RV�UHVXOWDGRV REWLGRV�FRP�RV�PpWRGRV�GD�5/�
H�GR�3+�FRPELQDGRV� XWLOL]DQGR�VH�XP � �����

)LJXUD����� � 1RUPD�LQILQLWD�GR�JUDGLHQWH�SDUD�� �����
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)LJXUD����� � )XQomR�REMHWLYR�SDUD�� �����

2EVHUYD�VH� TXH� D� FRQYHUJrQFLD� FRP� RV PpWRGRV� DJUHJDGRV� p�
DWLQJLGD�HP���� LWHUDo}HV��HQTXDQWR�TXH�FRP�R XVR�H[FOXVLYR�GR 3+�VmR�
QHFHVViULDV ��� LWHUDo}HV��3RUWDQWR��D�XWLOL]DomR�GD�5/�MXQWDPHQWH�FRP�R�
3+�� UHGX]LX� VLJQLILFDWLYDPHQWH� R� Q~PHUR� GH� LWHUDo}HV� SDUD� D�
FRQYHUJrQFLD�QHVWH�FDVR�

&RP� UHODomR� j� IXQomR� REMHWLYR�� QRWD�VH� QD� )LJXUD� ����� TXH� D�
FXUYD�UHIHUHQWH�DRV�PpWRGRV�DVVRFLDGRV�VH�DSUR[LPD�GR YDORU�GR�('�HP�
XP� Q~PHUR� PHQRU� GH� LWHUDo}HV�� FRPSDUDQGR�VH� FRP� D� FXUYD� GR� 3+��
(VVD PHVPD�DQiOLVH�p�UHDOL]DGD�FRP�GLIHUHQWHV�YDORUHV�GR�SDUkPHWUR�GH�
SHQDOLGDGH� 2V� UHVXOWDGRV� REWLGRV� FRP� RV PpWRGRV� DVVRFLDGRV� SDUD�
GLIHUHQWHV�YDORUHV�GH���VmR�PRVWUDGRV�)LJXUD����� H�)LJXUD������
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)LJXUD����� � )XQomR�REMHWLYR�GRV�PpWRGRV�5/�3+�SDUD�GLIHUHQWHV�YDORUHV�
GH���

)LJXUD����� � 1RUPD�,QILQLWD�GR�JUDGLHQWH�SDUD�R�5/�3+�

8P� UHVXPR� GRV� UHVXOWDGRV� REWLGRV� FRP� GLIHUHQWHV� FDVRV�
VLPXODGRV�p�PRVWUDGR�QD�7DEHOD������

ϭϱϱϬ
ϭϲϬϬ
ϭϲϱϬ
ϭϳϬϬ
ϭϳϱϬ
ϭϴϬϬ
ϭϴϱϬ
ϭϵϬϬ

ϭ Ϯϱ ϰϵ ϳϯ ϵϳ ϭϮ
ϭ

ϭϰ
ϱ

ϭϲ
ϵ

ϭϵ
ϯ

Ϯϭ
ϳ

Ϯϰ
ϭ

Ϯϲ
ϱ

Ϯϴ
ϵ

ϯϭ
ϯ

ϯϯ
ϳ

ϯϲ
ϭ

ϯϴ
ϱ

ϰϬ
ϵ

ϰϯ
ϯ

&Ƶ
Ŷĕ
ĆŽ

�K
ďũ
Ğƚ
ŝǀ
Ž

/ƚĞƌĂĕƁĞƐ

�� ђсϬ͕Ϭϭ ђсϬ͕ϭ ђсϭ ђсϭϬ

Ϭ

Ϯ

ϰ

ϲ

ϴ

ϭ Ϯϰ ϰϳ ϳϬ ϵϯ ϭϭ
ϲ

ϭϯ
ϵ

ϭϲ
Ϯ

ϭϴ
ϱ

ϮϬ
ϴ

Ϯϯ
ϭ

Ϯϱ
ϰ

Ϯϳ
ϳ

ϯϬ
Ϭ

ϯϮ
ϯ

ϯϰ
ϲ

ϯϲ
ϵ

ϯϵ
Ϯ

ϰϭ
ϱ

ϰϯ
ϴ

E
Žƌ
ŵ
Ă�
ĚŽ

�'
ƌĂ
Ěŝ
ĞŶ

ƚĞ

/ƚĞƌĂĕƁĞƐ

ђсϬ͕Ϭϭ ђсϬ͕ϭ ђсϭ ђсϭϬ



&DStWXOR�� _�6LPXODo}HV�H�5HVXOWDGRV ��

7DEHOD����� � &RPSDUDomR�GRV�UHVXOWDGRV�REWLGRV�
3DUkPHWUR�GH�
SHQDOLGDGH

� ���� � ��� � � � ��

3+ 5/�3+ 3+ 5/�3+ 3+ 5/�3+ 3+ 5/�3+

)XQomR�
2EMHWLYR��5��

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

'HVYLR�HP�
UHODomR�DR�('�

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

1~PHUR�GH�
LWHUDo}HV

��� ��� ��� ��� ��� ��� ��� ��

7HPSR�GH�
VROXomR�
�PLQXWRV�

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

4XDQWR� j� TXDOLGDGH� GD� VROXomR�� REVHUYD�VH� TXH� WDQWR� R� XVR�
H[FOXVLYR�GR�3+�TXDQWR�R�XVR�DVVRFLDGR�GRV�PpWRGRV�HP�JHUDO�UHVXOWDP�
HP�SHTXHQRV�GHVYLRV�HP� UHODomR�j� VROXomR�yWLPD��$SHQDV�QR�FDVR�HP�
TXH� � ��� YHULILFD�VH� XP� GHVYLR� PDLV� DFHQWXDGR� FRP� R� 3+�� TXH� p� GH�
������HP�UHODomR�DR�FXVWR�yWLPR��1HVVH�FDVR��QRWD�VH�TXH�D�XWLOL]DomR�
GRV� PpWRGRV� FRQMXQWRV� UHGX]LX� HVVH� GHVYLR� SDUD� ������� 3RUWDQWR�
TXDQGR� VH� XWLOL]DP� YDORUHV� HOHYDGRV� GR� SDUkPHWUR� GH� SHQDOLGDGH�� D�
DSOLFDomR�GRV PpWRGRV�DVVRFLDGRV�UHVXOWD�HP�XP�FXVWR�PDLV�SUy[LPR�GR�
YDORU�yWLPR��TXDQGR�FRPSDUDGR�FRP�R�XVR�H[FOXVLYR�GR�3+�

2EVHUYD�VH� WDPEpP� TXH� D� DSOLFDomR� GRV� PpWRGRV� DVVRFLDGRV�
UHVXOWD� HP� XP� PHQRU� Q~PHUR GH� LWHUDo}HV� SDUD� VH� FKHJDU� j�
FRQYHUJrQFLD�� 3RU� H[HPSOR�� QR� FDVR� HP� TXH� � ���� R� Q~PHUR GH�
LWHUDo}HV� SDVVRX� GH� ���� SDUD� ��� FRP� D� DSOLFDomR� GRV� PpWRGRV�
DVVRFLDGRV�

(P� UHODomR� DR� WHPSR� GH� VROXomR�� QRWD�VH� TXH� SDUD� RV� YDORUHV�
LQWHUPHGLiULRV� GR� SDUkPHWUR�� FRPR� � ���� H� � ��� R� WHPSR� GH� VROXomR�
DXPHQWRX� FRP� D� DSOLFDomR� GRV� PpWRGRV DVVRFLDGRV�� PHVPR� FRP� D�
GLPLQXLomR�GR�Q~PHUR GH�LWHUDo}HV��,VVR�VH�GHYH�DR�WHPSR�JDVWR�FRP�D�
UHDOL]DomR�GDV� LWHUDo}HV� LQLFLDLV� GD�5/��1RV�RXWURV� FDVRV�RFRUUHX�XPD�
PHOKRUD�QR�WHPSR�GH�VROXomR��FRPR�SRU�H[HPSOR��SDUD�� ������R�WHPSR�
GH�VROXomR�SDVVRX�GH ������PLQXWRV�SDUD�������PLQXWRV�
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1D�7DEHOD����� VmR�PRVWUDGDV�DV�VROXo}HV�SDUD�R�SULPHLUR�DQR�GR�
KRUL]RQWH� GH� SODQHMDPHQWR�� &RQVWDWD�VH� TXH� FRQIRUPH� p� DXPHQWDGR� R�
SDUkPHWUR�GH�SHQDOLGDGH�DV�GHFLV}HV�GH�FRPSUD�QR�SULPHLUR�HVWiJLR�FRP�
R 3+� VH�GLVWDQFLDP�GRV�YDORUHV�REWLGRV�FRP�R�('��(VVH�FRPSRUWDPHQWR�
IRL�DWHQXDGR�FRP�R�HPSUHJR�GRV�PpWRGRV�DVVRFLDGRV��3RU�H[HPSOR��QD�
VROXomR�FRP�� ����D�GHFLVmR�GH�FRPSUD�HP�OHLOmR�$���GDGD�SHOR�3+�p�
GH� ����� 0:K�� HQTXDQWR� TXH� FRP� RV� PpWRGRV� DVVRFLDGRV� p� GH� ����
0:K��RX�VHMD��GHFLVmR�PDLV�SUy[LPD�GD�REWLGD�FRP�R�('��

7DEHOD����� � &RPSDUDomR�GDV�GHFLV}HV�GH�FRPSUD�QR�SULPHLUR�DQR�

0RGDOLGDGH�
GH�OHLOmR

� ���� � ��� � � � ��

(' 3+ 5/�3+ 3+ 5/�3+ 3+ 5/�3+ 3+ 5/�3+

$�� � � � � � � � � �

$�� ���� ���� ���� ���� ���� ���� ���� ���� ����

$�� ���� ���� ���� ���� ���� ���� ���� ���� ����

$�� ���� ���� ���� ���� ���� ���� ���� ���� ����

7URFDV ���� ���� ���� ���� ���� ���� ���� ���� ����

&RP� RV� UHVXOWDGRV� DSUHVHQWDGR� QHVWD� VHomR�� REVHUYD�VH� QR� FDVR�
GR�3+�� H[LVWH� WUDGH�RII HQWUH�R�Q~PHUR GH� LWHUDo}HV�QHFHVViULDV�SDUD�D�
FRQYHUJrQFLD� H� D� TXDOLGDGH� GD� VROXomR�� 4XDQGR� VH� XWLOL]D� YDORUHV�
UHODWLYDPHQWH� SHTXHQRV� GR� SDUkPHWUR� GH� SHQDOLGDGH�� WrP�VH VROXo}HV�
PXLWR� SUy[LPDV� GR� YDORU� yWLPR�� SRUpP�� R� Q~PHUR GH� LWHUDo}HV� SDUD� D�
FRQYHUJrQFLD� p� HOHYDGR�� &RP� D� XWLOL]DomR� GRV�PpWRGRV� DVVRFLDGRV� IRL�
SRVVtYHO� GLPLQXLU� R� Q~PHUR� GH� LWHUDo}HV H� R� WHPSR� GH� VROXomR� QHVVHV�
FDVRV� -i�QRV�FDVRV�HP�TXH�VH�XWLOL]D�YDORUHV�HOHYDGRV�GR�SDUkPHWUR�GH�
SHQDOLGDGH� VH� REVHUYD� XPD� FRQVLGHUiYHO� PHOKRUD� QD� TXDOLGDGH� GD�
VROXomR�FRP�D�XWLOL]DomR�GRV�PpWRGRV�FRPELQDGRV�

����� &RPSDUDomR�FRP�GLIHUHQWHV�iUYRUHV�GH�FHQiULRV�

8WLOL]DQGR�VH�D�PHVPD�HVWUXWXUD�GD�iUYRUH GH�FHQiULRV�PRVWUDGD�
QD )LJXUD� ����� VmR� UHDOL]DGRV� GLIHUHQWHV� VRUWHLRV� SDUD� RV� YDORUHV� GH�
GHPDQGD�H�3/'��2�REMHWLYR�p�DYDOLDU�R�FXVWR�H�R�WHPSR�GH�VLPXODomR��
XWLOL]DQGR�VH�GLIHUHQWHV�iUYRUHV�GH�FHQiULRV�
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1R�FDVR�GD�5/�RV�SDUkPHWURV�GH� LQLFLDOL]DomR XWLOL]DGRV�SRGHP�
VHU�YLVWRV�QD�7DEHOD������ -i�R�3+� LQLFLDOL]D�FRP�RV�PXOWLSOLFDGRUHV�GH�
/DJUDQJH�H�YDORUHV�PHWD�QXORV�H�XWLOL]D�R�SDUkPHWUR�GH�SHQDOLGDGH�� ��
1R FDVR� GDV� VLPXODo}HV� FRP� RV� PpWRGRV� FRQMXQWRV� VmR� XWLOL]DGDV� ���
VLPXODo}HV GD 5/ FRPR�SRQWR�GH�SDUWLGD�SDUD�R�3+�

1D� 7DEHOD� ���� H� 7DEHOD� ������ VmR� PRVWUDGRV� RV� UHVXOWDGRV�
REWLGRV�FRP R�('��D�5/��R�3+�H�FRP�RV�PpWRGRV�DVVRFLDGRV��XWLOL]DQGR�
VH RLWR�GLIHUHQWHV�iUYRUHV GH�FHQiULRV��

7DEHOD����� � &RPSDUDomR�HQWUH�R�FXVWR�REWLGR�HP�FDGD�PHWRGRORJLD�
XWLOL]DGD�

ÈUYRUH (' 5/
'LIHUHQoD�
DR�('����

3+
'LIHUHQoD�
DR�('�
���

5/�3+
'LIHUHQoD�
DR�('����

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

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

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

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

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

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

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

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

2V� FXVWRV�GH� VROXomR�SDUD� FDGD�XPD�GDV� iUYRUHV�GH�FHQiULR� VmR�
PRVWUDGRV�QD�7DEHOD�������2EVHUYD�VH�TXH�D�VROXomR�SHOR�('�YDULD�GH�
5��������D�5�����������(P�WRGDV�DV�VLPXODo}HV�UHDOL]DGDV�R�GHVYLR�HP�
UHODomR�DR�('�ILFRX�FRP�YDORUHV�SHTXHQRV��VHQGR�TXH�D�XWLOL]DomR�GRV�
PpWRGRV FRQMXQWRV�UHVXOWRX�QRV PHQRUHV�GHVYLRV��,VVR�SRGH�VHU�YLVWR�QRV�
UHVXOWDGRV�REWLGRV FRP�D�iUYRUH�GH�FHQiULRV����FRP�D TXDO�D�5/�WHP�XP�
GHVYLR�GH��������R�3+�GH��������H�RV�PpWRGRV�DVVRFLDGR�GH�������

1D�7DEHOD����� VmR�PRVWUDGRV�RV�WHPSRV�GH�VROXomR�REWLGRV�QDV�
VLPXODo}HV�� 3HUFHEH�VH� TXH� R� ('� p� PpWRGR� WHP� R� PHQRU� WHPSR� GH�
VROXomR�SDUD�XPD�iUYRUH GHVWD�GLPHQVmR��1RWD�VH DLQGD TXH�RV�PDLRUHV�
WHPSRV� VmR� REWLGRV FRP� D� 5/�� LQGLFDQGR� DVVLP� XP� PDLRU� FXVWR�
FRPSXWDFLRQDO� GHVWH� PpWRGR� TXDQGR� FRPSDUDGR� DR� 3+�� -i� FRP� RV�
PpWRGRV�DVVRFLDGRV IRUDP�REWLGRV�WHPSRV SUy[LPRV�DRV�GR�3+�
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7DEHOD����� � &RPSDUDomR�HQWUH�RV�WHPSRV�GH�VROXomR�

ÈUYRUH (' 5/ 3+ 3+�5/

� ��� ����� ���� ���

� ���� ���� ��� ����

� ���� ����� ���� ���

� ���� ����� ���� ����

� ���� ����� ����� ����

�� ���� ����� ���� ����

�� ���� ����� ��� �

�� ���� ����� ���� ����

1RV� UHVXOWDGRV� REWLGRV� QHVWD� VHomR�� YHULILFD�VH TXH WRGRV RV�
PpWRGRV� XWLOL]DGRV� IRUDP� HILFLHQWHV� QD� EXVFD� GR� YDORU� yWLPR� GR�
SUREOHPD�SDUD�GLIHUHQWHV�iUYRUHV�GH�FHQiULRV�VRUWHDGDV��

��� 6,08/$d2��

8PD� VHJXQGD� VLPXODomR� p� UHDOL]DGD� D� ILP� GH� VH� DYDOLDU� R�
GHVHPSHQKR� GDV� PHWRGRORJLDV� GH� VROXomR IUHQWH� D� XP� SUREOHPD� GH�
PDLRU� SRUWH�� $VVLP�� R� H[HPSOR� XWLOL]DGR� QHVWD� VHomR� SRVVXL� �����
FHQiULRV��RX�VHMD��XPD�iUYRUH�FRP�VHLV�HVWiJLRV�H�TXDWUR�UHDOL]Do}HV�GH�
GHPDQGD�H�3/'�SRU�HVWiJLR��2V�YDORUHV�XWLOL]DGRV�SDUD�UHDOL]DU�R VRUWHLR�
GD�iUYRUH�GH�FHQiULRV�VmR�RV�PHVPRV�GD�VLPXODomR���
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)LJXUD����� � ÈUYRUH�GH�FHQiULRV�GD�VLPXODomR���

����� 6ROXomR�SHOR�(TXLYDOHQWH�'HWHUPLQtVWLFR

$VVLP� FRPR� QR� H[HPSOR� DQWHULRU�� VROXFLRQD�VH� R� SUREOHPD� SRU�
PHLR� GR� ('� D� ILP� GH� VH� WHU� XPD EDVH� GH� FRPSDUDomR� SDUD� RV� RXWURV�
PpWRGRV��2�SUREOHPD�GH�3/�UHVXOWDQWH�FRQWpP�������YDULiYHLV�H��������
UHVWULo}HV�� 1RWD�VH� TXH� FRP� R� DXPHQWR� GD� iUYRUH� GH� FHQiULRV�� R� ('�
UHVXOWD�HP�XP�SUREOHPD�GH�GLPHQVmR PXLWR�PDLRU HP�UHODomR�DR�FDVR�
DQWHULRU��2V�UHVXOWDGRV�REWLGRV�FRP�D�VROXomR�GR�('�VmR�PRVWUDGRV�QD
7DEHOD������
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7DEHOD����� � 'HFLVmR�GH�FRPSUD�QR�SULPHLUR�DQR�FRP�R�('�

'HFLV}HV�GH�FRPSUD�QR�SULPHLUR�DQR��0:K�

/HLOmR�$� �

/HLOmR�$� ����

/HLOmR�$�� ����

/HLOmR�$�� ����

7URFDV ����

9DORU�GD�VROXomR� �5���������

7HPSR�GH�SURFHVVDPHQWR� ����� PLQXWRV

2�WHPSR�H[LJLGR�QD VROXomR�GHVWH�FDVR�p GH ���� PLQXWRV��R�TXDO�
p�FRQVLGHUDYHOPHQWH�PDLRU�GR TXH�QR�FDVR�DQWHULRU��,VVR�PRVWUD�TXH�XP�
DXPHQWR� QD� iUYRUH� GH� FHQiULRV� WHP� JUDQGH� LPSDFWR� QD� GLPHQVmR GR�
SUREOHPD�('�

����� 5HOD[DomR�/DJUDQJLDQD�

$�GHFRPSRVLomR�SHOD�5/� UHVXOWD� HP������ VXESUREOHPDV�� VHQGR�
TXH� FDGD� XP� GHOHV� SRVVXL� ��� YDULiYHLV� H� ��� UHVWULo}HV�� 'R� WRWDO� GH�
YDULiYHLV� HP� FDGD� VXESUREOHPD�� ��� VmR� GXDOL]DGDV�� UHVXOWDQGR� HP� XP�
SUREOHPD�GXDO�FRP�������PXOWLSOLFDGRUHV�GH�/DJUDQJH��

2V� SDUkPHWURV� GH� LQLFLDOL]DomR� VmR� RV� PHVPRV� GR� H[HPSOR�
DQWHULRU��FRP�H[FHomR�GD�WROHUkQFLD�TXH�QHVWD�VLPXODomR�p�GH��������2V�
UHVXOWDGRV�REWLGRV FRP�D�DSOLFDomR�GD�5/�VmR PRVWUDGRV�QD�)LJXUD�����
H�)LJXUD������

)LJXUD����� � )XQomR�REMHWLYR�FRP�D�VROXomR�SHOD�5/�
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&DStWXOR�� _�6LPXODo}HV�H�5HVXOWDGRV ��

)LJXUD����� � 6XEJUDGLHQWH�DJUHJDGR�_JN_�

8P�UHVXPR�GRV�UHVXOWDGRV�GD�5/�SRGH�VHU�YLVWR�QD�7DEHOD������
9HULILFD�VH� TXH� D� 5/� FRQYHUJH HP� ��� LWHUDo}HV�� UHVXOWDQGR� HP� XP�
GHVYLR�GD� VROXomR�GH� DSHQDV��������HP� UHODomR� D� FXVWR�REWLGR� FRP�R�
('��&RQVWDWD�VH�DLQGD�TXH�R�DXPHQWR�QD�GLPHQVmR�GR�SUREOHPD DIHWRX�
PXLWR� R� WHPSR� GH� VROXomR�SHOD�5/�� VHQGR� TXH�QHVWH� FDVR� R� DOJRULWPR�
OHYRX��������PLQXWRV�SDUD�UHDOL]DU�DV����LWHUDo}HV��

7DEHOD����� � 5HVXOWDGRV�GD�5/�

9DORU�GD�VROXomR��5�� �������

'HVYLR�HP�UHODomR�DR�('���� �����

,WHUDo}HV ��

7HPSR��PLQXWRV� ������

1D�7DEHOD�������VmR�PRVWUDGDV�DV GHFLV}HV�GH�FRPSUD�QR�SULPHLUR�
DQR� REWLGDV� FRP� D� 5/�� 1RWD�VH� TXH� D� GHFLVmR� SHOD� 5/� UHVXOWRX� HP�
YDORUHV�SUy[LPRV�DR�GR�('�
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7DEHOD����� � 'HFLVmR�GH�FRPSUD�QR�SULPHLUR�DQR�FRP�D�5/�

0RGDOLGDGH�GH�OHLOmR (' 5/

$� � �

$� ���� ����

$�� ���� ����

$�� ���� ����

7URFDV ���� ����

����� 3URJUHVVLYH�+HGJLQJ

1R� FDVR� GR� 3+�� D� GHFRPSRVLomR� GR� SUREOHPD� RULJLQDO� WDPEpP�
UHVXOWD� HP� ����� VXESUREOHPDV� FRP� ��� YDULiYHLV� H� ��� UHVWULo}HV� FDGD��
VHQGR�TXH����GHVVDV�YDULiYHLV� VmR�GXDOL]DGDV�� �2� H[HPSOR� p� UHVROYLGR�
FRP� XP� SDUkPHWUR� GH� SHQDOLGDGH� � �� H� FRP� DV� PHVPDV� FRQGLo}HV�
LQLFLDLV� XWLOL]DGDV� QD� VLPXODomR� ��� $� VROXomR SHOR� 3+� p� PRVWUDGD� QD�
)LJXUD����� H�QD�)LJXUD������

)LJXUD����� � )XQomR�REMHWLYR�GR�3+�
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&DStWXOR�� _�6LPXODo}HV�H�5HVXOWDGRV ��

)LJXUD����� � 1RUPD�LQILQLWD�GR�YHWRU�JUDGLHQWH�

$�VROXomR�FRP�R�3+�FRQYHUJH�HP�����LWHUDo}HV�H�UHVXOWD�HP�XP�
FXVWR� GH�5�� ��������� RX� VHMD�� XPD� GLIHUHQoD� GH� ������ HP� UHODomR� DR�
YDORU�yWLPR��

4XDQWR�DR�WHPSR�GH�VROXomR��XP�UHVXOWDGR�TXH�FKDPD�D�DWHQomR�p�
R� WHPSR�FRPSXWDFLRQDO� REWLGR� FRP�R�3+��SUHFLVDQGR�GH� DSHQDV�������
PLQXWRV�SDUD�DWLQJLU�D�FRQYHUJrQFLD�

7DEHOD����� � 5HVXOWDGRV�GR�3+�

9DORU�GD�VROXomR��5�� �������

'HVYLR�HP�UHODomR�DR�('���� ���

,WHUDo}HV ���

7HPSR�GH�VROXomR��PLQXWRV� �����

1D�7DEHOD����� VmR�PRVWUDGDV�DV�GHFLV}HV�GH�FRPSUD�QR�SULPHLUR�
DQR�SDUD�R�3+��1RWD�VH�TXH�D�GHFLVmR�WRPDGD�FRP�R�3+�p�GLIHUHQWH�GD�
REWLGD�FRP�R�('�SDUD�RV� OHLO}HV�$���H�$���� ,VVR�p�HVSHUDGR��XPD�YH]�
TXH� FRP R� � ���� R DOJRULWPR� FRQYHUJH� SDUD� XPD� VROXomR� FRP�
FRQVLGHUiYHO� GHVYLR� HP� UHODomR� DR� FXVWR� yWLPR�� FRQVHTXHQWHPHQWH�� DV�
GHFLV}HV�GH�SULPHLUR�HVWiJLRV�WDPEpP�ILFDP�GLVWDQWHV�GD�VROXomR�yWLPD�
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&DStWXOR�� _�6LPXODo}HV�H�5HVXOWDGRV ��

7DEHOD����� � 'HFLVmR�GH�FRPSUD�QR�SULPHLUR�DQR�FRP�R�3+�

0RGDOLGDGH�GH�OHLOmR (' 5/

$� � �

$� ���� ����

$�� ���� ����

$�� ���� ����

7URFDV ���� ����

����� $VVRFLDomR�GD�5/�FRP�R�3+

3RU� ILP�� VmR WHVWDGRV�RV�PpWRGRV� DVVRFLDGRV LQLFLDOL]DQGR�R�3+�
FRP� RV� PXOWLSOLFDGRUHV� GH� /DJUDQJH� H� YDORUHV� PHWD� REWLGRV� DSyV� ��
LWHUDo}HV�GD�5/�

1D� )LJXUD� ������ PRVWUDP�VH� DV� FXUYDV� GD� HYROXomR� GD� IXQomR�
REMHWLYR�FRP�RV�PpWRGRV�DVVRFLDGRV��1RWD�VH�TXH�QHVWH�FDVR�D�VROXomR�Mi�
LQLFLD� FRP� XP� YDORU� SUy[LPR� GD� VROXomR� H� WHP� XP� GHVYLR� PHQRU� HP�
UHODomR�j�OLQKD�WUDFHMDGD�FRPSDUDQGR�VH�FRP�R�XVR�H[FOXVLYR�GR�3+�

)LJXUD����� � )XQomR�REMHWLYR�FRP�RV�PpWRGRV�DVVRFLDGRV�

1D� )LJXUD� ���� p� PRVWUDGD� D� HYROXomR� GD� QRUPD� LQILQLWD� GR�
JUDGLHQWH�
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&DStWXOR�� _�6LPXODo}HV�H�5HVXOWDGRV ��

)LJXUD����� � 1RUPD�LQILQLWD�GR�YHWRU�JUDGLHQWH�FRP�RV�PpWRGRV�DVVRFLDGRV�

8P�UHVXPR�GRV�UHVXOWDGRV�REWLGRV�FRP�RV�PpWRGRV�DVVRFLDGRV�p�
PRVWUDGR�QD�7DEHOD������

7DEHOD����� � 5HVXOWDGRV�REWLGRV�FRP�RV�PpWRGRV�DVVRFLDGRV�

9DORU�GD�VROXomR��5�� �������

'HVYLR�HP�UHODomR�DR�('���� ����

1~PHUR�GH�,WHUDo}HV ��

7HPSR�GH�3URFHVVDPHQWR��PLQXWRV� ������

9HULILFD�VH�TXH�FRP�D�DSOLFDomR�GRV�PpWRGRV�FRQMXQWRV�VH�REWpP
XP SHTXHQR GHVYLR�GR�FXVWR�HP�UHODomR�DR�('� TXH�p GH�DSHQDV��������
2�PpWRGR�FRQYHUJH�HP����LWHUDo}HV�H�HP�XP WHPSR�GH������� PLQXWRV��
1RWD�VH� TXH� R� WHPSR� GH� VROXomR� WHYH� XP� FRQVLGHUiYHO� DXPHQWR� HP�
UHODomR�j�VLPXODomR���

(P�UHODomR�jV�GHFLV}HV�GH�SULPHLUR�HVWiJLR�REVHUYD�VH QD�7DEHOD�
���� TXH� RV� PpWRGRV� DVVRFLDGRV� UHVXOWDP� HP� GHFLV}HV SUy[LPDV� jV
REWLGDV�FRP�R ('�
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&DStWXOR�� _�6LPXODo}HV�H�5HVXOWDGRV ��

7DEHOD����� � 'HFLVmR�GH�FRPSUD�QR�SULPHLUR�DQR�FRP�RV�PpWRGRV
DVVRFLDGRV�

0RGDOLGDGH�GH�OHLOmR (' 5/�3+

$� � �

$� ���� ����

$�� ���� ����

$�� ���� ����

7URFDV ���� ����

����� &RPSDUDomR�HQWUH�RV�PpWRGRV�

1D�7DEHOD����� VmR�PRVWUDGRV RV�UHVXOWDGRV�REWLGRV�QD�VLPXODomR�
�� e� SRVVtYHO� YHU� TXH� WRGRV� RV� PpWRGRV� GH� VROXomR� VH� DSUR[LPDP� GR�
FXVWR�yWLPR��WHQGR�R�3+�FRP�� ���R�PDLRU�GHVYLR��FRP�YDORU�GH������
-i� D� DSOLFDomR� GRV� PpWRGRV� DVVRFLDGRV� REWHYH� XP� FXVWR� GH� DSHQDV�
�������RX�VHMD��XP�GHVYLR�EHP�PHQRU�GR�TXH�FRP�R�3+��

8PDV� GDV SULQFLSDLV� FRQVWDWDo}HV� TXH� SRGHP� VHU� IHLWDV
FRPSDUDQGR�VH� RV� UHVXOWDGRV� GD� VLPXODomR� � FRP� D� VLPXODomR� ��� p�
UHODWLYD DR�WHPSR�GH�VROXomR��1RWD�VH�TXH�FRP�R�DXPHQWR�GD�GLPHQVmR�
GR�SUREOHPD��D�5/�SUHFLVRX�GH�XP�WHPSR�FRQVLGHUDYHOPHQWH�PDLRU�SDUD�
FKHJDU�j FRQYHUJrQFLD��TXH�QHVWH�FDVR�IRL�GH������� PLQXWRV��3RUWDQWR��R�
WDPDQKR�GR�SUREOHPD�WHP�XPD�LQIOXHQFLD�PDLRU�QR�WHPSR�GH VROXomR�GD
5/�FRPSDUDQGR�VH�FRP�R GR�3+��TXH�p�GH�������PLQXWRV��1RWD�VH�DLQGD�
TXH� R� WHPSR� GH� VROXomR� GRV� PpWRGRV� DVVRFLDGRV� WrP� XP� DXPHQWR
FRQVLGHUiYHO�HP�UHODomR�D�VLPXODomR����GHYLGR�SULQFLSDOPHQWH�DR�WHPSR�
JDVWR�FRP�D�UHDOL]DomR�GDV�LWHUDo}HV GD�5/�

7DEHOD����� � &RPSDUDomR�GRV�UHVXOWDGRV REWLGRV�QD�VLPXODomR���

(' 5/ 3+ 5/�3+

9DORU�GD�VROXomR��5�� ������� ������� ������� �������

'HVYLR�HP�UHODomR�DR�('���� � ���� ���� ����

1~PHUR GH�LWHUDo}HV � �� ��� ��

7HPSR�GH�3URFHVVDPHQWR��PLQXWRV� ���� ������ ����� ������

1D 7DEHOD����� VmR�PRVWUDGDV�DV�VROXo}HV�GH�SULPHLUR�HVWiJLR�HP�
FDGD�FDVR� 2EVHUYD�VH�TXH�QR�FDVR�GR�3+�DV�GHFLV}HV�GH�SULPHLUR�DQR�
WHP�XPD�GLIHUHQoD�PDLRU�FRPSDUDQGR�VH�FRP�R�('��SULQFLSDOPHQWH�QRV�



&DStWXOR�� _�6LPXODo}HV�H�5HVXOWDGRV ��

OHLO}HV $��� H� $���� 3HUFHEH�VH� TXH� FRP� DSOLFDomR� GRV� PpWRGRV�
DVVRFLDGRV� HVVDV� GHFLV}HV� ILFDP� PDLV� SUy[LPDV� DV� GR� ('�� LQGLFDQGR�
DVVLP�XPD�PHOKRU�TXDOLGDGH�GD VROXomR�

7DEHOD����� � &RPSDUDomR�GDV�GHFLV}HV�GH�SULPHLUR DQR�FRP�RV�PpWRGRV�
WHVWDGRV�

0RGDOLGDGH�GH�OHLOmR (' 5/ 3+ 5/�3+

$�� � � � �

$�� ���� ���� ���� ����

$�� ���� ���� ���� ����

$�� ���� ���� ���� ����

7URFDV ���� ���� ���� ����

&RP�DV�VLPXODo}HV� UHDOL]DGDV�QHVWH�FDSLWXOR� IRL�SRVVtYHO�DYDOLDU�
DV� VROXo}HV� REWLGDV H� FRPR� FRPSDUDU� R� GHVHPSHQKR� GRV� PpWRGRV�� $�
VHJXLU� DSUHVHQWDP�VH� DV� FRQFOXV}HV� REVHUYDGDV� FRP� D� DSOLFDomR� GRV�
PpWRGRV�WHVWDGRV�DR�SUREOHPD�GD�FRQWUDWDomR�GH�HQHUJLD�
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&DStWXOR�� _�&RQFOXV}HV�H�7UDEDOKRV�)XWXURV ��

� &21&/86®(6�(�75$%$/+26�)878526

1HVWH� WUDEDOKR� IRL� HVWXGDGR� R� SURFHVVR� GH� FRPHUFLDOL]DomR� GH�
HQHUJLD�SRU�SDUWH�GH�XPD�HPSUHVD�GLVWULEXLGRUD�DWXDQGR�QR�DPELHQWH�GH�
FRPHUFLDOL]DomR UHJXODGR �$&5��� (VVH� WLSR� GH� DPELHQWH� SRVVXL� XPD�
IRUWH� UHJXODPHQWDomR�� VHQGR� TXH� D� FRPSUD� H� YHQGD GH� HQHUJLD p�
UHDOL]DGD�SRU�PHLR�GH�OHLO}HV�S~EOLFRV��

)RL� YLVWR� TXH� R� PRGHOR� GH� FRPHUFLDOL]DomR� YLJHQWH� REULJD� DV�
GLVWULEXLGRUDV� D� FRQWUDWDU� D� WRWDOLGDGH�GH� VXD�GHPDQGD�GH� HQHUJLD� FRP�
DQWHFHGrQFLD�QR�$&5��ILFDQGR�VXMHLWD�D�PXOWDV�H�SHQDOLGDGHV�HP�FDVR�GH�
GHVFXPSULPHQWR� GHVVD� QRUPD�� &RP� LVVR�� R� DJHQWH� GLVWULEXLGRU� ILFD�
H[SRVWR�D�SHUGDV�ILQDQFHLUDV�GHYLGR�DR�DOWR�JUDX�GH�LQFHUWH]D�TXDQWR�DR�
FRPSRUWDPHQWR� IXWXUR� GH� YDULiYHLV� FRPR� D� GHPDQGD� H� R� SUHoR� GD�
HQHUJLD�QR�PHUFDGR�GH�FXUWR�SUD]R��

2V�OHLO}HV�GH�HQHUJLD�SRGHP�RIHUWDU�FRQWUDWRV�GH�HQHUJLD�QRYD�RX�
H[LVWHQWH�� RV� TXDLV� SRVVXHP� GLIHUHQWHV� SUD]RV� H� OLPLWHV� GH� FRPSUD�� ��
$VVLP��D�GLVWULEXLGRUD�GHYH� WRPDU�GHFLV}HV�GH�FRPSUD� HP� OHLO}HV�FRP�
GLIHUHQWHV�SUD]RV�GH�HQWUHJD�H�OLPLWDo}HV�GH�FRPSUD��YLVDQGR�PDQWHU�VH�
FRQWUDWDGD� HQWUH� ���� H� ����� GD� VXD� GHPDQGD�� OLPLWH� QR� TXDO� QmR�
LQFLGHP� SHQDOLGDGHV�� $OpP� GRV� OHLO}HV� GH� HQHUJLD� WDPEpP� IRL�
FRQVLGHUDGD�D�SRVVLELOLGDGH�GH�VH�DGTXLULU�RX�GHYROYHU�XP�GHWHUPLQDGR�
PRQWDQWH�GH�HQHUJLD SRU�PHLR�GRV�PHFDQLVPRV�GH�WURFD�0&6'��'LDQWH�
GHVVH� SDQRUDPD�� HVWH� WUDEDOKR� HVWXGRX� HVWUDWpJLDV� GH VROXomR� SDUD� R�
SUREOHPD� GD FRPSUD� GH� HQHUJLD� HP� OHLO}HV� S~EOLFRV�� GH� IRUPD� D�
PLQLPL]DU�RV�FXVWRV��GH�DFRUGR�FRP�DV�UHJUDV�GR�PHUFDGR��

1R� &DStWXOR� � IRUDP� DSUHVHQWDGDV� DV� SULQFLSDLV� UHJUDV� TXH�
EDOL]DP� D� DTXLVLomR� GH� HQHUJLD� QR�$&5�� FRPR RV� OLPLWHV� GH� FRPSUD��
SUD]RV�SDUD�HQWUDGD�HP�YLJrQFLD�H�D�GXUDomR�GH�FDGD�WLSR�GH�OHLOmR��$V�
UHJUDV�DSUHVHQWDGDV�VHUYLUDP�FRPR�EDVH�SDUD�D�IRUPXODomR�GR�SUREOHPD�
PDWHPiWLFR�

1R� &DSLWXOR� �� IRL� DSUHVHQWDGD� D PRGHODJHP� PDWHPiWLFD� GR�
SUREOHPD� D� TXDO� UHVXOWRX� HP� XP� SUREOHPD� GH� RWLPL]DomR� OLQHDU�
PXOWLHVWiJLR� $� SULQFtSLR�� FRPR� IRUPD� GH� GHPRVWUDU� R� FRPSRUWDPHQWR�
GR� PRGHOR�� R� SUREOHPD� p� FRQVLGHUDGR� GHWHUPLQtVWLFR� H� p� UHVROYLGR�
XWLOL]DQGR�VH� WUrV� GLIHUHQWHV� QtYHLV� GH� GHPDQGD� SDUD� XP� KRUL]RQWH� GH�
FRPSUD�GH� VHLV� DQRV��$VVLP�� IRUDP�REWLGRV�RV� FXVWRV� H�DV� GHFLV}HV�GH�
FRPSUD�DR�ORQJR�GR�KRUL]RQWH�FRQVLGHUDGR��

1R� &DSLWXOR� �� IRUDP� FRQVLGHUDGDV QR PRGHOR� PDWHPiWLFR� DV�
LQFHUWH]DV� HP� UHODomR� j GHPDQGD� H� DR� 3/'�� UHVXOWDQGR� DVVLP� HP� XP�
SUREOHPD� GH� RWLPL]DomR� HVWRFiVWLFR� FRQVLGHUDQGR� HVVDV� GXDV� YDULiYHLV�



&DStWXOR�� _�&RQFOXV}HV�H�7UDEDOKRV�)XWXURV ��

DOHDWyULDV�� 7DLV� LQFHUWH]DV� IRUDP� FRQVLGHUDGDV� SRU�PHLR� GH� iUYRUHV� GH�
FHQiULRV�� REWLGDV� SRU� VRUWHLR� DOHDWyULR� XWLOL]DQGR�VH� D� GLVWULEXLomR�
QRUPDO GH�SUREDELOLGDGH�

2� SUREOHPD HVWRFiVWLFR GD� FRQWUDWDomR� IRL� SULPHLUDPHQWH
UHVROYLGR�SHOR�PpWRGR�(TXLYDOHQWH�'HWHUPLQtVWLFR��R�TXDO�FRQVLGHUD�HP�
VXD� IRUPXODomR�RV�FHQiULRV�GH�GHPDQGD�H�3/'��HQFRQWUDQGR�D�PHOKRU�
GHFLVmR�IUHQWH�D�WRGRV�RV�FHQiULRV��$�JUDQGH�GHVYDQWDJHP�GHVVH�PpWRGR�
p�D�HOHYDGD�GLPHQVmR�GR�SUREOHPD�GH�RWLPL]DomR�UHVXOWDQWH�SDUD�FDVRV�
FRP� HOHYDGR� Q~PHUR� GH� FHQiULRV�� WRUQDQGR�R� LQYLiYHO�
FRPSXWDFLRQDOPHQWH�HP�DOJXQV�FDVRV��

3DUD� FRQWRUQDU� HVVH� WLSR� GH� GLILFXOGDGH�� p� SRVVtYHO� VH� XWLOL]DU�
PpWRGRV� GH� GHFRPSRVLomR�� 1HVWH� WUDEDOKR� IRUDP� XWLOL]DGRV� GRLV�
PpWRGRV�GH�GHFRPSRVLomR��R SULPHLUR�GHOHV�p�D�5HOD[DomR�/DJUDQJHDQD��
D�TXDO�GHFRPS}H�R�SUREOHPD�RULJLQDO�HP�VXESUREOHPDV�GH�PHQRU�SRUWH�
UHIHUHQWHV� D� FDGD� XP� GRV� FHQiULRV�� 1D� VROXomR� GD� 5/� XWLOL]RX�VH� R�
PpWRGR�GH�VROXomR�GR�SUREOHPD�GXDO FRQKHFLGR�FRPR�PpWRGR�GRV�IHL[HV�
GXSODPHQWH�HVWDELOL]DGR��'HVWDFD�VH�TXH�HVVH�p�XP�PpWRGR�GH�VXELGD��RX�
VHMD�� FRQIRUPH� VH� UHDOL]DP� LWHUDo}HV� GR�PpWRGR�� R� DOJRULWPR� QXQFD� VH�
GLVWDQFLD�GD�VROXomR�yWLPD�

2XWUR� DOJRULWPR� GH� GHFRPSRVLomR� XWLOL]DGR� p� R� 3URJUHVVLYH�
+HGJLQJ�� R� TXDO� WDPEpP GHFRPS}H� R� SUREOHPD� H� VXESUREOHPDV�
UHIHUHQWHV� DRV� FHQiULRV�� � (VVH� PpWRGR� DWXDOL]D� RV� PXOWLSOLFDGRUHV� GH�
/DJUDQJH� GH� DFRUGR� FRP� D� VROXomR� SULPDO� GRV� VXESUREOHPDV�� 7DO�
PpWRGR� QmR� JDUDQWH� D� RWLPDOLGDGH� GD� VROXomR� REWLGD�� WHQGR� VHX�
GHVHPSHQKR�EDVHDGR�QD�HVFROKD�GR�VHX�SDUkPHWUR�GH�SHQDOLGDGH��

'HVWDFD�VH� TXH R SUREOHPD� GD� FRQWUDWDomR�� SRVVXL� HP� VXD�
IRUPXODomR� YiULDV� UHVWULo}HV� GH� DFRSODPHQWR� WHPSRUDO�� LQFOXVLYH� HQWUH�
GLIHUHQWHV� HVWiJLRV�� (VVD� QDWXUH]D� GR� SUREOHPD� IDFLOLWD� D� DSOLFDomR� GH�
PpWRGRV�FRPR�D�5/�H�R�3+��XPD�YH]�TXH�RV� VXESUREOHPDV� UHIHUHQWHV�
DRV� FHQiULRV� PDQWHP� DV� UHVWULo}HV� GH� DFRSODPHQWR� WHPSRUDO� GR�
SUREOHPD� RULJLQDO�� (VVD� WDUHID� QmR� VHULD� WmR� VLPSOHV� FDVR� IRVVHP�
XWLOL]DGRV�PpWRGRV�EDVHDGRV�QD�GHFRPSRVLomR�SRU�QyV��FRPR�p�R�FDVR�GD�
3URJUDPDomR�'LQkPLFD�'XDO (VWRFiVWLFD�

1R�&DStWXOR��� IRUDP XWLOL]DGRV GRLV�FDVRV�FRP�GLIHUHQWHV�iUYRUHV�
GH� FHQiULRV��1R�SULPHLUR� FDVR� IRL� VLPXODGR� XP� H[HPSOR� QR� TXDO� XPD�
HPSUHVD�GLVWULEXLGRUD�GHYH�FRQWUDWDU�HQHUJLD SDUD�XP�KRUL]RQWH�GH�VHLV�
DQRV�� FRQVLGHUDQGR� TXH� HP� FDGD� DQR� H[LVWHP� WUrV� SRVVLEOLGDGHV� GH�
UHDOL]DomR�SDUD�D�GHPDQGD�H�3/'�� UHVXOWDQGR�DVVLP�QXP�SDQRUDPD�GH�
����FHQiULRV�SRVVtYHLV� -i�QR�VHJXQGR�FDVR�IRL�XWLOL]DGD XPD�iUYRUH FRP�
����� FHQiULRV�� D� ILP� GH� DYDOLDU� R� HIHLWR� GR� DXPHQWR� GD� GLPHQVmR� GR�
SUREOHPD�QR�GHVHPSHQKR�GDV�PHWRGRORJLDV�XWLOL]DGDV�
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2V FDVRV� IRUDP UHVROYLGRV YLD� (TXLYDOHQWH� 'HWHUPLQtVWLFR��
5HOD[DomR� /DJUDQJLDQD� H�3URJUHVVLYH� +HGJLQJ�� 2V� UHVXOWDGRV� REWLGRV�
FRP� WDLV�PpWRGRV� WLYHUDP�VHX�GHVHPSHQKR�FRPSDUDGR�DQDOLVDQGR�VH D�
TXDOLGDGH� GD� VROXomR�� R� Q~PHUR� GH� LWHUDo}HV� H� RV� WHPSRV� GH� VROXomR�
REWLGRV�� 'HVWDFD�VH� TXH� D� VROXomR� SHOR (' UHVXOWD� VHPSUH� QR� YDORU�
yWLPR� GD� VROXomR�� H�� SRUWDQWR� VHUYLX FRPR� EDVH� GH� FRPSDUDomR� QD
DQiOLVH�GD�TXDOLGDGH�GD�VROXomR�GRV�RXWURV�PpWRGRV��

$�VROXomR�YLD�5/�PRVWURX TXH R�PpWRGR GRV�IHL[HV�GXSODPHQWH�
HVWDELOL]DGR��XWLOL]DGR�QHVWH�WUDEDOKR��HYROXL VHPSUH�HP�GLUHomR�DR�SRQWR�
yWLPR FRQIRUPH�VXDV�LWHUDo}HV�VmR�UHDOL]DGDV��2�GHVHPSHQKR�GD�5/�IRL
WHVWDGR� FRP�GLIHUHQWHV SDUkPHWURV GR�PpWRGR� VHQGR� TXH� HP� WRGRV� RV�
FDVRV�IRL�SRVVtYHO�VH�FKHJDU�D�VROXo}HV�PXLWR�SUy[LPDV�DV�REWLGDV�FRP�R�
('� (P�UHODomR�DR�WHPSR�FRPSXWDFLRQDO�YLX�VH�TXH�R�YDORU�PtQLPR�GR�
SDUkPHWUR� SUR[LPDO GD� 5/ WHYH� JUDQGH� LQIOXrQFLD� QR� GHVHPSHQKR
FRPSXWDFLRQDO� 'HVWDFD�VH� DLQGD�TXH� D�5/� UHVXOWRX� HP XP� WHPSR�GH�
VROXomR� PDLRU� TXH� RV� RXWURV� PpWRGRV QDV� VLPXODo}HV� UHDOL]DGDV��
PRVWUDQGR�VH DVVLP� TXH� p� XP� PpWRGR� PDLV� FXVWRVR�
FRPSXWDFLRQDOPHQWH� DSHVDU� GH� UHVROYHU� VXESUREOHPDV� GH�PHQRU� SRUWH�
HP�UHODomR�DR�SUREOHPD�RULJLQDO�

1D�VROXomR�SHOR 3+��IRUDP�UHDOL]DGDV�VLPXODo}HV�FRP�GLIHUHQWHV�
YDORUHV� GR� SDUkPHWUR� GH� SHQDOLGDGH�� 2V� UHVXOWDGRV REWLGRV� LQGLFDUDP�
TXH�D�FRQYHUJrQFLD�GR�PpWRGR�p�IRUWHPHQWH�LQIOXHQFLDGD�SHOR�SDUkPHWUR�
GH� SHQDOLGDGH�� VHQGR� TXH� YDORUHV� SHTXHQRV GHVWH� SDUkPHWUR� WHQGHP� D�
FRQYHUJLU SDUD� YDORUHV� PXLWR� SUy[LPRV� GD� VROXomR� yWLPD�� SRUpP��
GHPDQGDP�XP�HOHYDGR�Q~PHUR GH�LWHUDo}HV�SDUD�D�FRQYHUJrQFLD���-i�QRV�
FDVRV�HP�TXH�R�SDUkPHWUR�GH�SHQDOLGDGH�p�HOHYDGR��D�VROXomR�UHVXOWD�HP�
YDORUHV PDLV GLVWDQWHV� GD� VROXomR� yWLPD�� $VVLP�� FRQFOXL�VH� TXH� QD�
DSOLFDomR�GR�3+�H[LVWH�XPD�IDL[D�LGHDO�GH�YDORUHV�SDUD�R�SDUkPHWUR�GH�
SHQDOLGDGH�� RV� TXDLV� UHVXOWDP� SRXFRV� GHVYLRV� HP� UHODomR� DR� yWLPR� H�
DLQGD�FRQYHUJHP HP�XP�Q~PHUR�UD]RiYHO�GH�LWHUDo}HV��3DUD�R�SUREOHPD�
SURSRVWR� QHVVH� WUDEDOKR�� HVVD� IDL[D ILFRX� HQWUH� ����� H� ��� 1D� VROXomR�
SHOR 3+� WDPEpP� IRUDP� WHVWDGDV GXDV� KHXUtVWLFDV� GH� DWXDOL]DomR� GR�
SDUkPHWUR� GH� SHQDOLGDGH�� DV� TXDLV� UHVXOWDUDP� HP� XP� PHOKRU�
GHVHPSHQKR� FRPSXWDFLRQDO� GR�PpWRGR� HP� UHODomR� DR� SDUkPHWUR� IL[R�
2V� UHVXOWDGRV REWLGRV� PRVWUDP� TXH R� GHVHPSHQKR� GR� 3+ HVWi
GLUHWDPHQWH� UHODFLRQDGR� FRP� D� HVFROKD� GR�SDUkPHWUR� GH� SHQDOLGDGH����
XPD� YH]� TXH� HVVH� SDUkPHWUR� WHP� LQIOXHQFLD� WDQWR� QD� FRQYHUJrQFLD��
TXDQWR�QD�TXDOLGDGH�GD�VROXomR�REWLGD�

7DPEpP� IRUDP DYDOLDGRV FDVRV� FRP� D DSOLFDomR� GRV� PpWRGRV�
DVVRFLDGRV��VHUYLQGR�D�5/�FRPR�SRQWR�GH�SDUWLGD�SDUD�R�3+�� 1RV�FDVRV�



&DStWXOR�� _�&RQFOXV}HV�H�7UDEDOKRV�)XWXURV ��

WHVWDGRV� IRUDP� UHDOL]DGDV� ��� LWHUDo}HV� GD� 5/� SDUD� LQLFLDOL]DU� R� 3+��
DSOLFDQGR�VH�GLIHUHQWHV�YDORUHV�GR�SDUkPHWUR�GH�SHQDOLGDGH��

$OJXQV�5HVXOWDGRV� LQWHUHVVDQWHV� IRUDP�REWLGRV�� FRPR�D�PHOKRUD�
QR� GHVHPSHQKR HP� UHODomR DR� Q~PHUR GH� LWHUDo}HV H j� TXDOLGDGH� GD�
VROXomR� REWLGD�� TXDQGR� HVVHV� UHVXOWDGRV� VmR� FRPSDUDGRV� FRP� R� XVR�
H[FOXVLYR�GD�3+� ,VVR�SRGH�VHU�YLVWR�GH�IRUPD�PDLV�DFHQWXDGD�TXDQGR�VH�
XWLOL]DP�YDORUHV�PXLWR�HOHYDGRV�SDUD�R�SDUkPHWUR�GH�SHQDOLGDGH�GR�3+��
3RU� H[HPSOR� QD� VLPXODomR� �� GR� &DSLWXOR� �� R� 3+� UHVROYLGR� FRP� R�
SDUkPHWUR� GH� SHQDOLGDGH� � ��� UHVXOWD� HP� XP� GHVYLR� GD� VROXomR� HP�
UHODomR� DR�('�GH� ����� HP����� LWHUDo}HV�� -i�R�PHVPR�FDVR� DSOLFDGR�
FRP� D� LQLFLDOL]DomR� DSyV� ��� LWHUDo}HV� GD�5/� UHVXOWD� HP�XP�GHVYLR� GD�
VROXomR� GH� DSHQDV� ����� HP� ��� LWHUDo}HV�� $VVLP� FRPR� R� FXVWR� GD�
VROXomR�� D� DSOLFDomR� GRV� PpWRGRV� FRQMXQWRV� UHVXOWRX� HP� GHFLV}HV� GH�
SULPHLUR�HVWiJLR�PDLV�SUy[LPDV�GD�REWLGR�FRP�R�('� 1RV�FDVRV�HP�TXH�
R� SDUkPHWUR� GH� SHQDOLGDGH� p� PXLWR� SHTXHQR� FRPR� � ����� FRP� D�
XWLOL]DomR�GRV�PpWRGRV�FRPELQDGRV RFRUUH�XPD�GLPLQXLomR�QR�Q~PHUR
GH� LWHUDo}HV� SRUpP�� QmR� RFRUUHP� PXGDQoDV� VLJQLILFDWLYDV� TXDQWR� j
TXDOLGDGH�GD�VROXomR��

$LQGD� QD� SULPHLUD� VLPXODomR�� IRUDP� UHVROYLGDV� iUYRUHV� GH�
FHQiULRV FRP�GLIHUHQWHV�VRUWHLRV�SDUD�D�GHPDQGD�H�R�3/'��D� ILP�GH�VH�
DYDOLDU� RV� FXVWRV� REWLGRV� H� R� WHPSR� FRPSXWDFLRQDO�� $V� SULQFLSDLV�
FRQFOXV}HV� REWLGDV� VmR� TXH� WRGDV� DV� PHWRGRORJLDV� UHVXOWDUDP� HP� XP�
FXVWR� SUy[LPR� GR� yWLPR�� VHQGR� TXH� FRP� RV�PpWRGRV� FRQMXQWRV� IRUDP�
REVHUYDGRV�RV�PHQRUHV�GHVYLRV��4XDQWR�DR�WHPSR�GH�VROXomR��SHUFHEH�
VH�TXH�D�5/�GHPDQGD�XP�WHPSR�PDLRU�GH�VROXomR��TXDQGR�FRPSDUDGR�
DR�3+�

1R� VHJXQGR� FDVR� HVWXGDGR� IRL� VLPXODGR� XP� H[HPSOR� GH� PDLRU�
SRUWH�� FRQVLGHUDQGR XPD� iUYRUH� FRP� ����� FHQiULRV� SRVVtYHLV� 1HVWD�
VHJXQGD VLPXODomR�IRL�SRVVtYHO�REVHUYDU�R�FRPSRUWDPHQWR�GRV�PpWRGRV�
TXDQGR�VH�DXPHQWD�D�GLPHQVmR�GR�SUREOHPD�D�VHU�UHVROYLGR��2EVHUYRX�
VH�TXH R�('�WHP�XP�JUDQGH�DXPHQWR�QD�GLPHQVmR�GR�SUREOHPD�GH�3/��
DVVLP��D�VROXomR UHVXOWRX�HP�XP�WHPSR�FRQVLGHUDYHOPHQWH�PDLRU�TXH�QR�
FDVR�DQWHULRU�

3DUD�D�5/ H�R�3+��YHULILFD�VH�TXH�RFRUUH�XP�DXPHQWR�QR�Q~PHUR�
GH� VXESUREOHPDV� D� VHUHP� UHVROYLGRV� H� QR� WDPDQKR� GR� SUREOHPD� GXDO��
HQWUHWDQWR��D�GLPHQVmR�GRV�VXESUREOHPDV�p�D�PHVPD�GD�VLPXODomR���1R�
FDVR� GD� 5/�� R� DXPHQWR� QD� GLPHQVmR� GD� iUYRUH GH� FHQiULRV� HP� XP
JUDQGH DXPHQWR� QR� WHPSR� GH� VROXomR�� OHYDQGR ������� PLQXWRV� SDUD�
DWLQJLU� D� FRQYHUJrQFLD QD� VLPXODomR� �� -i� SDUD� R� 3+�� R� WHPSR� IRL� GH�
DSHQDV�������PLQXWRV��3RUWDQWR��REVHUYD�VH�TXH�R�3+�p�PHQRV�FXVWRVR�
FRPSXWDFLRQDOPHQWH��QmR�VHQGR�WmR�DIHWDGR�SHOD�GLPHQVmR�GR�SUREOHPD�
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FRPR�QR�FDVR�GD�5/��-i�QD DSOLFDomR�GRV�PpWRGRV�DVVRFLDGRV�FKHJRX�VH�
D�FRQYHUJrQFLD�GR�DOJRULWPR�HP�XP�WHPSR�LQWHUPHGLiULR�HQWUH�D�5/�H�R�
3+��FRQYHUJLQGR�HP��������PLQXWRV�

4XDQWR� D� TXDOLGDGH� GD� VROXomR� REVHUYRX�VH� QRYDPHQWH� QD�
VLPXODomR���XPD�PHOKRUD�TXDQGR�VH�XWLOL]D�RV�PpWRGRV�DVVRFLDGRV��1R�
FDVR�GR 3+ FRP�� ����RFRUUH XP�GHVYLR�GH�VROXomR�GH������HP�UHODomR�
DR� FXVWR� yWLPR�� -i� QD� VROXomR� FRP� RV� PpWRGRV� DVVRFLDGRV REVHUYD�VH�
TXH� HVVH� GHVYLR� p� GH DSHQDV� ������� ,VVR� PRVWUD� TXH� D� VROXomR� SHORV�
PpWRGRV� DVVRFLDGRV� UHVXOWD� HP� XPD� VROXomR� PDLV� SUy[LPD� GR� YDORU�
yWLPR TXDQGR�FRPSDUDGR�DR�XVR�H[FOXVLYR�GR�3+��

&RP�RV� UHVXOWDGRV� REWLGRV�QHVVD� GLVVHUWDomR� IRUDP� DWLQJLGRV� RV�
REMHWLYRV�GD�PHVPD�� VHQGR�TXH� IRL� SRVVtYHO� VH� REWHU� R� FXVWR�yWLPR�GH�
FRPSUD� GH� HQHUJLD� H� DV� GHFLV}HV� yWLPDV� GH� FRPSUD� QRV� OHLO}HV� QR�
SULPHLUR�DQR�GR�KRUL]RQWH�GH�SODQHMDPHQWR HP�FDGD�FDVR�WHVWDGR��9LX�VH�
WDPEpP� TXH� WRGRV� RV� PpWRGRV� XWLOL]DGRV� FRQVHJXLUDP� VROXFLRQDU� R�
SUREOHPD��$VVLP�� IRL� SRVVtYHO� FRPSDUDU� R� GHVHPSHQKR� FRPSXWDFLRQDO�
GH� FDGD� PpWRGR� H� D� TXDOLGDGH� GD� VROXomR� REWLGD� 'HVWDFD�VH� TXH D�
DVVRFLDomR� GH� GRLV� PpWRGRV� FOiVVLFRV� GH� GHFRPSRVLomR� REWHYH� ERQV�
UHVXOWDGRV�QD�VROXomR�GR�SUREOHPD��

e� SRVVtYHO� GLYLGLU� DV� VXJHVW}HV� SDUD� WUDEDOKRV� IXWXURV� HP� GRLV�
WHPDV� SULQFLSDLV�� TXH� VmR� D� PRGHODJHP� GR� SUREOHPD� GD� JHVWmR� GD�
FRQWUDWDomR�H RV�PpWRGRV�GH�VROXomR�GR�SUREOHPD�

4XDQWR�j�PRGHODJHP��SURS}H�VH TXH�R�SUREOHPD�VHMD�FRQVLGHUDGR�
HVWRFiVWLFR� HP� UHODomR� DR� SUHoR� GH� DTXLVLomR� HP� OHLO}HV� GH� HQHUJLD��
FRQVLGHUDQGR�DVVLP�DR�PHQRV�GXDV� UHDOL]Do}HV�GH�SUHoRV�GH� OHLOmR�SRU�
HVWiJLR��

2XWUR�IDWRU TXH�SRGHULD�WHU�VLGR�OHYDGR�HP�FRQWD�p�D�XWLOL]DomR�GH�
WpFQLFDV�GH�SUHYLVmR H�DJUHJDomR GH�FHQiULRV�GH�GHPDQGD�H�3/'��YLVWR�
TXH�QmR�IRL�GDGR�IRFR�QD�JHUDomR�GH�FHQiULRV�QHVWH�WUDEDOKR�

7DPEpP� SRGHP VHU� LQFRUSRUDGDV DR� SUREOHPD� WpFQLFDV� GH�
JHUHQFLDPHQWR� GH� ULVFR�� FRPR� SRU� H[HPSOR� D� LQFOXVmR� GR� &9D5� QD�
IRUPXODomR�GR�SUREOHPD�HVWRFiVWLFR�

4XDQWR� DRV� PpWRGRV� GH� VROXomR�� VXJHUH�VH� TXH� R� PHVPR�
SUREOHPD� VHMD� UHVROYLGR� SRU� 3URJUDPDomR�'LQkPLFD� 'XDO (VWRFiVWLFD��
SDUD� TXH� VHMD� SRVVtYHO� FRPSDUDU� R� GHVHPSHQKR� FRP� RV�PpWRGRV� DTXL�
XWLOL]DGRV�

3URSRH�VH�DLQGD�TXH�VHMDP�HVWXGDGDV RXWUDV�IRUPDV�GH�LQWHJUDomR�
GRV�PpWRGRV�GH�GHFRPSRVLomR��FRPR VH�DWXDOL]DU�RV�PXOWLSOLFDGRUHV�GH�
/DJUDQJH� SHOR� PpWRGR� GRV� IHL[HV� QR� 3URJUHVVLYH� +HGJLQJ�� $LQGD� p�
SRVVtYHO�VH�WHVWDU�R�3+�FRPR�PpWRGR�LQLFLDO�SDUD�D�SDUWLGD�GD�5/�H�WHVWDU
LWHUDo}HV�LQWHUFDODGDV�GH�FDGD�PpWRGR�
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3RU� ILP�� XP� GRV� DVSHFWRV� TXH� SRGHP� WUD]HU� XPD� PHOKRUD�
VLJQLILFDWLYD QR� WHPSR� GH VROXomR� p� D� DSOLFDomR� GH� SURFHVVDPHQWR�
SDUDOHOR�QRV�PpWRGRV�GH�GHFRPSRVLomR��XPD�YH]�TXH�RV� VXESUREOHPDV�
GHVWHV� PpWRGRV VmR� GHVDFRSODGRV H� SRGHP� VHU� UHVROYLGRV�
VLPXOWDQHDPHQWH�
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� 5()(5Ç1&,$6�%,%/,2*5È),&$6

$/0(,'$��-��6��$QiOLVH�GH�GHVHPSHQKR�GH�HVWUDWpJLDV�QR�DOJRULWPR�
GH�3URJUHVVLYH�+HGJLQJ TXDQGR�DSOLFDGR�QD�VROXomR�GR�SUREOHPD�GH�
SODQHMDPHQWR� GD� RSHUDomR� HQHUJpWLFD� ������ ��� S�� 'LVVHUWDomR�
�0HVWUDGR� HP� (QJHQKDULD� (OpWULFD�� ± 3URJUDPD� GH� 3yV�JUDGXDomR� HP�
(QJHQKDULD� (OpWULFD�� 8QLYHUVLGDGH� )HGHUDO� GH� 6DQWD &DWDULQD��
)ORULDQySROLV�������

$*Ç1&,$� 1$&,21$/� '(� (1(5*,$� (/e75,&$�� 5HVROXomR�
1RUPDWLYD�Q�������GH����GH�QRYHPEUR�GH�������(VWDEHOHFH�RV�FULWpULRV�
SDUD� FiOFXOR� GR�0RQWDQWH� GH� 5HSRVLomR� H� FRQWUDWDo}HV� DGLFLRQDLV� GRV�
DJHQWHV� GH�GLVWULEXLomR�GR�6LVWHPD� ,QWHUOLJDGR�1DFLRQDO� � 6,1��'LiULR�
2ILFLDO�GD�8QLmR��%UDVtOLD��')� ������

$*Ç1&,$� 1$&,21$/� '(� (1(5*,$� (/e75,&$� 5HVROXomR�
1RUPDWLYD� Q�� ����� GH� ���GH� QRYHPEUR� GH� ������(VWDEHOHFH� FULWpULRV� H�
FRQGLo}HV�SDUD�FHOHEUDomR�GH�DFRUGR�ELODWHUDO�HQWUH�SDUWHV�VLJQDWiULDV�GH�
&&($5�GH�HQHUJLD�QRYD��'LiULR�2ILFLDO�GD�8QLmR��%UDVtOLD��')��������

%5$6,/�� 'HFUHWR� 3UHVLGHQFLDO� Q�� ������� GH� ��� GH� MXOKR� GH� ������
5HJXODPHQWD� D� FRPHUFLDOL]DomR� GH� HQHUJLD� HOpWULFD�� R� SURFHVVR� GH�
RXWRUJD�GH�FRQFHVV}HV�H�GH�DXWRUL]Do}HV�GH�JHUDomR�GH�HQHUJLD�HOpWULFD��H�
Gi�RXWUDV�SURYLGrQFLDV��'LiULR�2ILFLDO�8QLmR��3RGHU�([HFXWLYR��%UDVtOLD��
')�������

%5$6,/�� /HL� Q�� �������� GH� ��� GH� PDUoR� GH� ������ 'LVS}H� VREUH� D�
FRPHUFLDOL]DomR� GH� HQHUJLD� HOpWULFD�� 'LiULR� 2ILFLDO� GD� 8QLmR�� 3RGHU�
([HFXWLYR��%UDVtOLD��')�������

%5,72��%��+��$QiOLVH�FRPSDUDWLYD�GH�GLIHUHQWHV�PHWRGRORJLDV�SDUD�
D� VROXomR�GR�SUREOHPD�GH� FRPLVVLRQDPHQWR�GH�XQLGDGHV�GH�XVLQDV�
KLGUHOpWULFDV� DFRSODGDV� HP� FDVFDWD� ������ ���� S�� 'LVVHUWDomR�
�0HVWUDGR� HP�(QJHQKDULD�(OpWULFD��± 3URJUDPD�GH�3yV�JUDGXDomR� HP�
(QJHQKDULD� (OpWULFD�� 8QLYHUVLGDGH� )HGHUDO� GH� 6DQWD� &DWDULQD��
)ORULDQySROLV�������
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&25$/�� $� 0�� 3ODQHMDPHQWR� GD� FRPSUD� GH� HQHUJLD� QR� VHWRU� GH�
GLVWULEXLomR� ������ ���� S�� 'LVVHUWDomR� �0HVWUDGR� HP� (QJHQKDULD�
(OpWULFD�� ± 3URJUDPD� GH� 3yV�JUDGXDomR� HP� (QJHQKDULD� (OpWULFD��
8QLYHUVLGDGH�)HGHUDO�GH�6DQWD�&DWDULQD��)ORULDQySROLV��������

&25'29$��0�0��7pFQLFDV�GH�RWLPL]DomR�QmR�GLIHUHQFLiYHO�SDUD�D�
UHVROXomR�GR�SUREOHPD�GR�FRPLVVLRQDPHQWR�GH�XQLGDGHV�JHUDGRUDV�
WHUPHOpWULFDV� ������ ���� S�� 'LVVHUWDomR� �0HVWUDGR� HP� (QJHQKDULD�
(OpWULFD�� ± 3URJUDPD� GH� 3yV�JUDGXDomR� HP� (QJHQKDULD� (OpWULFD��
8QLYHUVLGDGH�)HGHUDO�GH�6DQWD &DWDULQD��)ORULDQySROLV�������

&$0$5$� '(� &20(5&,$/,=$d2� '(� (1(5*,$� (/e75,&$��
5HJUDV� GH� &RPHUFLDOL]DomR� 'LVSRQtYHO� HP�
KWWSV���ZZZ�FFHH�RUJ�EU�SRUWDO�IDFHV�RTXHID]HPRVBPHQXBODWHUDO�UHJUDV"
BDIU/RRS ���������������������)BDIU/RRS��'��������������
����BDGI�FWUO�VWDWH��'��H]W��E�B���$FHVVR�HP������������

%(//0$1�� 5�� '\QDPLF� 3URJUDPPLQJ� 1RYD� -HUVH\�� 3ULQFHWRQ�
8QLYHUVLW\�3UHVV��3ULQFHWRQ�������

%,5*(��-��5���/289($8;��)��,QWURGXFWLRQ�WR�VWRFKDVWLF
SURJUDPPLQJ���QG�(GLWLRQ��1HZ�<RUN��6SULQJHU�������

&$6752��0��$��/��$QiOLVH�GRV�ULVFRV�GH�XPD�GLVWULEXLGRUD
DVVRFLDGRV�j�FRPSUD�H�YHQGD�GH�HQHUJLD�QR�QRYR�PRGHOR�GR�VHWRU
HOpWULFR� ���������S��'LVVHUWDomR��0HVWUDGR�HP�(QJHQKDULD�(OpWULFD��±
8QLYHUVLGDGH�GH�%UDVtOLD��%UDVtOLD������

),1$5',��(��&��$ORFDomR�GH�8QLGDGHV�*HUDGRUDV�+LGUHOpWULFDV�HP�
6LVWHPDV� +LGURWpUPLFRV� 8WLOL]DQGR� 5HOD[DomR� /DJUDQJHDQD� H�
3URJUDPDomR� 4XDGUiWLFD� 6HT�HQFLDO� 7HVH �'RXWRUDGR� HP�
(QJHQKDULD� (OpWULFD��� 8QLYHUVLGDGH� )HGHUDO� GH� 6DQWD� &DWDULQD��
)ORULDQySROLV�� %UDVLO�������

)285(5��5���/23(6��/��$�PDQDJHPHQW�V\VWHP�IRU�GHFRPSRVLWLRQV�
LQ� VWRFKDVWLF�SURJUDPPLQJ��$QQDOV�RI�2SHUDWLRQV�5HVHDUFK�� Y������
Q����S��������������
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*8,0$5(6��$��5��(VWUDWpJLD�GH�FRQWUDWDomR�GDV�GLVWULEXLGRUDV
HP�OHLO}HV�GH�HQHUJLD�VRE�LQFHUWH]D�QD�GHPDQGD�����������S�
'LVVHUWDomR� �0HVWUDGR� HP� (QJHQKDULD� (OpWULFD�� ± 3RQWLItFLD
8QLYHUVLGDGH�&DWyOLFD��5LR�GH�-DQHLUR�������

.(//(<�-5���-��(��7KH�FXWWLQJ�SODQH�PHWKRG�IRU�VROYLQJ
FRQYH[�SURJUDPV��-RXUQDO�RI�WKH�6RFLHW\�IRU�,QGXVWULDO�DQG�$SSOLHG
0DWKHPDWLFV� Y�����Q�����S�����±����������

/$=2� -� *�� ),*8(,5('2��.� � /,0$��'� $�� $QiOLVH�GH�XP�PRGHOR�
LQWHOLJHQWH� GH� FRQWUDWDomR�GH� HQHUJLD� HOpWULFD� QR� FXUWR� SUD]R� SDUD�
GLVWULEXLGRUDV� 6ED�&RQWUROH�	�$XWRPDomR� &DPSLQDV� Y����� Q���� S��
�������� ������ 'LVSRQtYHO� HP�
KWWS���ZZZ�VFLHOR�EU�VFLHOR�SKS"VFULSW VFLBDUWWH[W	SLG 6�����
�����������������	OQJ HQ	QUP LVR��$FHVVR�HP������������

/(0$5e&+$/�� &��� $Q� ([WHQVLRQ� RI� 'DYLGRQ� 0HWKRGV� WR�
1RQGLIIHUHQWLDEOH� 3UREOHPV�� 0DWKHPDWLFDO� 3URJUDPPLQJ�
6WXG\ �����SS���������������

/(0$5e&+$/��&��� 3(//(*5,12��)���5(1$8'��$�� HW� DO���%XQGOH�
0HWKRGV�$SSOLHG�WR�WKH�8QLW�&RPPLWPHQW�3UREOHP��6\VWHP�0RGHOLQJ�
DQG�2SWLPL]DWLRQ��S����������&KDSPDQ�DQG�+DOO�������

00(��3RUWDULD�Q�������GH����GH�QRYHPEUR�GH�������'LiULR�2ILFLDO�GD
8QLmR��%UDVtOLD��')�����QRY�������6HomR����S�����

12&('$/��-���:5,*+7��6��1XPHULFDO�RSWLPL]DWLRQ��6HFRQG�HGLWLRQ��
1HZ�<RUN��6SULQJHU�������

3,172�� /��� )(51$1'(=��0�� ��0$&('2�� /�� +��� 6=&8=83$.�� -��
³5LVN� 0DQDJHPHQW� ± EH\RQG� 5LVN� $QDO\VLV´�� HP� ,QWHUQDWLRQDO�
6\PSRVLXP�RQ�&LUFXLWV�DQG�6\VWHPV�± ,6&$6��0DLR������

2/,9(,5$��:���62/2'29��0��$�GRXEO\�VWDELOL]HG�EXQGOH
PHWKRG� IRU� QRQVPRRWK� FRQYH[� RSWLPL]DWLRQ�� ����� 'LVSRQtYHO� HP��
KKWWS���ZZZ�RSWLPL]DWLRQ�RQOLQH�RUJ�'%� ),/(��������������SGIL������
$FHVVR�HP������������
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52&.$)(//$5�� 5�� 7��� :(76�� -�� %�� 6FHQDULRV� DQG� 3ROLF\�
$JJUHJDWLRQ� LQ� 2SWLPL]DWLRQ� 8QGHU� 8QFHUWDLQW\�� 0DWKHPDWLFV� RI�
2SHUDWLRQV�5HVHDUFK� Y������Q� ���S����������������

526$��&���586=&=<16.,��$�� ������2Q�$XJPHQWHG�/DJUDQJLDQ�
'HFRPSRVLWLRQ�0HWKRGV�)RU�0XOWLVWDJH�6WRFKDVWLF�3URJUDPV�
:RUNLQJ�3DSHU��,QWHUQDWLRQDO�,QVWLWXWH�IRU�$SSOLHG�6\VWHPV�$QDOLV\V��
/D[HPEXUJ��ÈXVWULD��
'KWWS���ZZZ�LLDVD�DF�DW�3XEOLFDWLRQV�'RFXPHQWV�:3��������SV

6$1726�� 0�� /�� /�� 0RGHODJHP� H� VROXomR� GR� SUREOHPD� GR�
SODQHMDPHQWR�GD�RSHUDomR�GH�VLVWHPDV�KLGURWpUPLFRV�GH�FXUWR�SUD]R�
QR�FRQWH[WR�GD�SURJUDPDomR�HVWRFiVWLFD��XPD�DSOLFDomR�GR�PpWRGR�
3URJUHVVLYH� +HGJLQJ�� ������ ���� S�� 'LVVHUWDomR� �0HVWUDGR� HP�
(QJHQKDULD� (OpWULFD�� ± 3URJUDPD� GH� 3yV�JUDGXDomR� HP� (QJHQKDULD�
(OpWULFD��8QLYHUVLGDGH�)HGHUDO�GH�6DQWD�&DWDULQD��)ORULDQySROLV�������

6+25��1��=��7KH�VXEJUDGLHQW�PHWKRG��,Q��0LQLPL]DWLRQ�0HWKRGV
IRU�1RQ�'LIIHUHQWLDEOH )XQFWLRQV� >6�O�@��6SULQJHU�%HUOLQ�+HLGHOEHUJ�
�������6SULQJHU�6HULHV�LQ�&RPSXWDWLRQDO�0DWKHPDWLFV������S����±���

5$026�� '�� 6��� 6867(5$6�� *�� /�� 8WLOL]DomR� GH� $OJRULWPRV�
*HQpWLFRV� SDUD� 3UHYLVmR� GD� &RQWUDWDomR� GH� (QHUJLD� SHODV�
'LVWULEXLGRUDV��,(((�/DWLQ�$PHULFD�7UDQVDFWLRQV��Y����Q����������

6&8==,$72��0��5��3URSRVWD�GH�XP�0RGHOR�SDUD�$ORFDomR�ÏWLPD�
GH� 8QLGDGHV� +LGUHOpWULFDV� SDUD� 8VLQDV� HP� &DVFDWD�� ������ ���� S��
'LVVHUWDomR� �0HVWUDGR� HP� (QJHQKDULD� (OpWULFD�� ± 3URJUDPD� GH� 3yV�
JUDGXDomR� HP� (QJHQKDULD� (OpWULFD�� 8QLYHUVLGDGH� )HGHUDO� GH� 6DQWD�
&DWDULQD��)ORULDQySROLV�������

7$.,*$:$��)��<��.��$QiOLVH�FRPSDUDWLYD�GH�GLIHUHQWHV�HVWUDWpJLDV�
GH�GHFRPSRVLomR�GR�SUREOHPD�GD�SURJUDPDomR�GLiULD�GD�RSHUDomR�
GH�VLVWHPDV�KLGURWpUPLFRV�FRP�EDVH�QD�UHOD[DomR�ODJUDQJHDQD� ������
���� S��'LVVHUWDomR� �0HVWUDGR� HP�(QJHQKDULD�(OpWULFD�� ± 3URJUDPD� GH�
3yV�JUDGXDomR� HP�(QJHQKDULD�(OpWULFD��8QLYHUVLGDGH�)HGHUDO� GH�6DQWD�
&DWDULQD��)ORULDQySROLV�������
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9(521(6(�� +�� '� 8P�PRGHOR� GH� RWLPL]DomR� HVWRFiVWLFD� EDVHDGR�
HP�3URJUHVVLYH�+HGJLQJ�SDUD�GHILQLomR�GH�HVWUDWpJLD�GH�FRQWUDWDomR�
GH�HQHUJLD�QR�DPELHQWH�UHJXODGR� ����������S��'LVVHUWDomR��0HVWUDGR�
HP�(QJHQKDULD�(OpWULFD��± 3URJUDPD�GH�3yV�JUDGXDomR�HP�(QJHQKDULD�
(OpWULFD��8QLYHUVLGDGH�)HGHUDO�GH�6DQWD�&DWDULQD��)ORULDQySROLV�������


