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&�� 1�� 7HMDGD�7RYDU� $�� 9LOODERQD�2UWt]� *�� $OYDUH]�%DMDLUH� /�� -DWWLQ�
7RUUHV \�&��*UDQDGRV�&RQGH��,QIOXHQFLD�GH� OD�DOWXUD�GHO�OHFKR�VREUH�HO�
FRPSRUWDPLHQWR�GLQiPLFR�GH� FROXPQD�GH� OHFKR� ILMR�HQ� OD�ELRVRUFLyQ�GH�
PHUFXULR� 7HFQR/yJLFDV��YRO������QR������SS��������������

ϭ 0�6F��HQ ,QJHQLHUtD�$PELHQWDO��0�6F��(GXFDFLyQ��*UXSR�GH�,QYHVWLJDFLyQ�HQ�
'LVHxR�GH�SURFHVRV�\�$SURYHFKDPLHQWR�GH�%LRPDVDV�,'$%��)DFXOWDG�GH�
,QJHQLHUtD��8QLYHUVLGDG�GH�&DUWDJHQD� &DUWDJHQD�&RORPELD��
FWHMDGDW#XQLFDUWDJHQD�HGX�FR

Ϯ 0�6F��HQ�,QJHQLHUtD�$PELHQWDO��*UXSR�GH�,QYHVWLJDFLyQ�HQ�'LVHxR�GH�
SURFHVRV�\�$SURYHFKDPLHQWR�GH�%LRPDVDV�,'$%��)DFXOWDG�GH�,QJHQLHUtD��
8QLYHUVLGDG�GH�&DUWDJHQD��&DUWDJHQD�&RORPELD��
DYLOODERQDR#XQLFDUWDJHQD�HGX�FR

ϯ ,QJHQLHUD�4XtPLFD��*UXSR�GH�,QYHVWLJDFLyQ�HQ�'LVHxR�GH�SURFHVRV�\�
$SURYHFKDPLHQWR�GH�%LRPDVDV�,'$%��)DFXOWDG�GH�,QJHQLHUtD��8QLYHUVLGDG�
GH�&DUWDJHQD��&DUWDJHQD�&RORPELD��JHPDOLWD��#KRWPDLO�FRP

� ,QJHQLHUD�4XtPLFD��*UXSR�GH�,QYHVWLJDFLyQ�HQ�'LVHxR�GH�SURFHVRV�\�
$SURYHFKDPLHQWR�GH�%LRPDVDV�,'$%��)DFXOWDG�GH�,QJHQLHUtD��8QLYHUVLGDG�
GH�&DUWDJHQD��&DUWDJHQD�&RORPELD��MDWWLQFLWDB����#KRWPDLO�FRP

� 0�6F��HQ�&LHQFLD�\�7HFQRORJtD�GH�ORV�$OLPHQWRV��*UXSR�GH�LQYHVWLJDFLyQ�
,QJHQLHUtD��,QQRYDFLyQ��&DOLGDG�$OLPHQWDULD�\�6DOXG�²,1&$6��)DFXOWDG�GH�
,QJHQLHUtD��8QLYHUVLGDG�GH�&DUWDJHQD��&DUWDJHQD�&RORPELD��
FJUDQDGRVF#XQLFDUWDJHQD�HGX�FR
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�'57/'0
6H�GHWHUPLQy� HO� LPSDFWR� GH� OD� DOWXUD� GHO� OHFKR� HQ� OD� UHPRFLyQ� GH�+J� �,,��� SUHVHQWH� HQ�

VROXFLyQ� VREUH� ELRPDVD� UHVLGXDO� GH� FiVFDUD� GH� FDFDR� HQ� VLVWHPD� FRQWLQXR� GH� OHFKR� ILMR��
HYDOXDQGR� HO� UHQGLPLHQWR� GH� OD� GHQVLGDG� GH� HPSDTXH�� (O� WUDEDMR� H[SHULPHQWDO� HVWXYR�
IXQGDPHQWDGR�HQ��SUHSDUDFLyQ�GH�OD�ELRPDVD��GLVHxR�\�PRQWDMH�GH�OD�XQLGDG�GH�DGVRUFLyQ�\�
PRGHODGR� PDWHPiWLFR�� FRQVLGHUDQGR� FRPR� YDULDEOHV� LQWHUYLQLHQWHV� HQ� HO� SURFHVR� OD�
FRQFHQWUDFLyQ�LQLFLDO�GHO�PHWDO��S+��YHORFLGDG�GH�IOXMR�\�WDPDxR�GH�SDUWtFXOD�\�FRPR�YDULDEOH�
LQGHSHQGLHQWH�LQFLGHQWH�OD�GHQVLGDG�GH�HPSDTXH�PJ�ELRPDVD�YROXPHQ�GHO�OHFKR��WUDGXFLGR�
HQ� DOWXUD� HQ� FP� GH� HPSDTXH�� /RV� DQiOLVLV� )7,5� GH� OD� FiVFDUD�PXHVWUDQ� OD� SUHVHQFLD� GH�
JUXSRV� IXQFLRQDOHV�TXH� IDYRUHFHQ� OD�DGVRUFLyQ�GH� LRQHV�PHWiOLFRV��/D� FRQFHQWUDFLyQ�GH�+J�
�,,��VH�PLGLy�SRU�HVSHFWURVFRSLD�89�YLV��VH�REWXYR�XQD�FDSDFLGDG�Pi[LPD�GH�DGVRUFLyQ�IXH�GH�
��������SDUD�HO�OHFKR�GH���J������FP���$GHPiV��HO�PRGHOR�GH 7KRPDV�IXH�HO�TXH�PHMRU�DMXVWy�
ORV�GDWRV�H[SHULPHQWDOHV��$�SDUWLU�GH�HVWRV�UHVXOWDGRV��VH�FRQFOX\H�TXH�OD�FiVFDUD�GH�FDFDR�
WLHQH� SRWHQFLDO� SDUD� VHU� XWLOL]DGR� FRPR� ELRDGVRUEHQWH� GH� +J� �,,�� HQ� VROXFLyQ� \� TXH� HO�
DXPHQWR� GH� OD� DOWXUD� GHO� OHFKR� HQ� HO� VLVWHPD� FRQWLQXR� IDYRUHFLy� OD� UHPRFLyQ� GHO�
FRQWDPLQDQWH�

�#.#$4#5�%.#8'
%LRDGVRUEHQWH�� FiVFDUD� GH� FDFDR�� VLVWHPD� FRQWLQXR�� DGVRUFLyQ� PROHFXODU�� PRGHODGR�

PDWHPiWLFR�

�$564#%6
7KLV� VWXG\� HYDOXDWHG� WKH� SDFNLQJ� GHQVLW\� RI� UHVLGXDO� ELRPDVV� RI� FRFRD� EHDQ� KXVN� DV�

DGVRUEHQW�RI�+J��,,��GLVVROYHG�LQ�DQ�DTXHRXV�VROXWLRQ�LQVLGH�D�FRQWLQXRXV�IL[HG�EHG�V\VWHP��
7KH� HIIHFWV� RI� WKH�KHLJKW� RI� WKH� EHG� RQ� WKH� UHPRYDO� RI� WKH�SROOXWDQW�ZHUH� HYDOXDWHG��7KLV�
H[SHULPHQWDO�ZRUN�ZDV�EDVHG�RQ�ELRPDVV�SUHSDUDWLRQ��DGVRUEHU�GHVLJQ�DQG�DVVHPEO\��DQG�
PDWKHPDWLFDO�PRGHOOLQJ��7KH�YDULDEOHV�FRQVLGHUHG�LQ�WKH�SURFHVV�ZHUH�LQLWLDO�FRQFHQWUDWLRQ�
RI� WKH�PHWDO�� S+�� IORZ� UDWH� DQG� SDUWLFOH� VL]H�� 7KH� LQFLGHQW�LQGHSHQGHQW� YDULDEOH� ZDV� WKH�
SDFNLQJ� GHQVLW\� �PJ� ELRPDVV�EHG� YROXPH��� ZKLFK� WUDQVODWHG� LQWR� WKH� KHLJKW� �FP�� RI� WKH�
SDFNLQJ��7KH�)7,5�DQDO\VHV�RI�WKH�KXVN�UHYHDOHG�WKH�SUHVHQFH�RI� IXQFWLRQDO�JURXSV� LQ�WKH�
VSHFWUXP�WKDW�IDYRXU�WKH�DGVRUSWLRQ�RI�WKH�PHWDO��7KH�UHVLGXDO�FRQFHQWUDWLRQ�RI�WKH�VROXWLRQ�
ZDV�PHDVXUHG�E\�89�9LV�VSHFWURVFRS\�� WKH�PD[LPXP�DGVRUSWLRQ�FDSDFLW\�ZDV���������E\�
WKH� ��J� ����� FP�� EHG�� ,Q� DGGLWLRQ�� WKH� 7KRPDV� PRGHO� ZDV� WKH� EHVW�ILWWLQJ� IRU� WKH�
H[SHULPHQWDO�GDWD��2Q� WKH� EDVLV� RI� WKHVH� UHVXOWV��ZH� FRQFOXGHG� WKDW� FRFRD� EHDQ�KXVN�KDV�
SRWHQWLDO�WR�EH�XVHG�DV�ELRDGVRUEHQW�RI�+J��,,��IURP�DTXHRXV�VROXWLRQV�DQG�WKDW�WKH�LQFUHDVH�
LQ�EHG�KHLJKW�LQ�WKH�FRQWLQXRXV�V\VWHP�IDYRXUV�WKH�UHPRYDO�RI�WKH�SROOXWDQW�

�';914&5
%LRDGVRUEHQW�� FRFRD� VKHOO�� FRQWLQXRXV� V\VWHP�� PROHFXODU� DGVRUSWLRQ�� PDWKHPDWLFDO�

PRGHOOLQJ�
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8QR� GH� ORV� SURGXFWRV� DJURDOLPHQWDULRV�
GH PD\RU� LQVHUFLyQ�HQ�HO�PHUFDGR� LQWHUQD�
FLRQDO�HV�HO�FDFDR��7KHREURPD�FDFDR�/���� OR�
FXDO� KD� JHQHUDGR� TXH� VX� SURFHVDPLHQWR�
SURGX]FD� JUDQGHV� YRO~PHQHV� GH� GHVHFKRV�
>�@��(VWR�GHELGR�D�TXH��GXUDQWH�OD�H[SORWD�
FLyQ� FDFDRWHUD� VyOR� VH� XVXIUXFW~D� OD� VHPL�
OOD�� TXH� VH� WUDGXFH� HQ�HO� �����GH� OD�PDVD�
WRWDO�GHO�SURGXFWR��/RV�VXESURGXFWRV�JHQH�
UDGRV�� FiVFDUD� \� OD� SXOSD�� DO� VHU� GHSRVLWD�
GRV� HQ� ORV� VXHORV� VH� FRQVLGHUDQ� XQ� IRFR�
SDUD� OD� SURSDJDFLyQ� GH� 0RQLOLRSKWKRUD
URUHUL�\�3K\WRSKWKRUD VSS��� ORV� FXDOHV� RFD�
VLRQDQ� PHUPDV� PHUFDQWLOHV�� UHODFLRQDGDV�
FRQ� OD�GHVFRPSRVLFLyQ�GH� OD�PD]RUFD�RULJL�
QDGD�SRU�HVWRV�KRQJRV�>�@��'H�LJXDO�IRUPD��
HQ�&RORPELD�ODV�HQIHUPHGDGHV�PRQLOLDVLV�\�
SXGULFLyQ� QHJUD� GHO� IUXWR�� KDQ� VLGR� UHSRU�
WDGDV�HQ�SODQWtRV�FDFDRWHURV��ORV�UHVXOWDGRV�
GH� HVWD� LQYHVWLJDFLyQ� D\XGDURQ� D� OD� FRP�
SUHQVLyQ�GHO�FLFOR�HVSDFLDO�HQ�OD�2ULQRTXtD�
&RORPELDQD�GH�HVWDV�HQIHUPHGDGHV�HQ�WUHV�
VHPEUDGtRV��OLJDGRV�D�OD�LQDGHFXDGD�GLVSR�
VLFLyQ�ILQDO�GH�HVWRV�UHVWRV�>�@�

/RV� YHUWLPLHQWRV� GH� DJXDV� FRQWDPLQD�
GDV� FRQ�PHWDOHV� SHVDGRV� D� ORV� FXHUSRV� GH�
DJXD� VXSHUILFLDOHV�� SURYHQLHQWHV� GH� DFWLYL�
GDGHV� DQWUySLFDV� H� LQGXVWULDOHV� FRPR� PH�
WDO�� WH[WLOHV�� FXUWLHPEUHV�� PLQHUtD�� SDSHO��
UHILQHUtDV� GH� SHWUyOHR�� \� PDQXIDFWXUDV�
TXtPLFDV��UHSUHVHQWD�XQD�DPHQD]D�SDUD�OD�
VDOXG�S~EOLFD�\�DPELHQWH��GHELGR�D�OD�WR[L�
FLGDG� SRU� ELRDFXPXODFLyQ� HQ� ORV� RUJDQLV�
PRV�GH�VDOHV�KLGURVROXEOHV�GH�LRQHV PHWiOL�
FRV� FRPR� HO� PHUFXULR� �+J��� FRQWDPLQDQGR�
DVt� ODV� FDGHQDV� WUyILFDV�� VXVFLWDQGR� SDGH�
FLPLHQWRV� FRPR�� FHJXHUD�� DPQHVLD�� UDTXL�
WLVPR�� PLDVWHQLD�� FiQFHU�� LQVXILFLHQFLD�
UHQDO��LQFOXVR�OD�PXHUWH�>�@ >�@ >�@�

'LIHUHQWHV� WHFQRORJtDV� VH� KDQ� XVDGR�
SDUD� OD� HOLPLQDFLyQ� GH� PHWDOHV� SUHVHQWHV�
HQ�HIOXHQWHV�GH�RULJHQ�LQGXVWULDO��HQWUH�ODV�
TXH� VH� FXHQWDQ�� OD� SUHFLSLWDFLyQ��
XOWUDILOWUDFLyQ�� yVPRVLV� LQYHUVD��
LQWHUFDPELR� LyQLFR�� H[WUDFFLyQ� SRU�
PHPEUDQDV� \� VROYHQWHV�� HOHFWURGLiOLVLV��
HQWUH�RWUDV�>�@ >�@ >�@��(VWRV�PpWRGRV SXHGHQ�

UHPRYHU�KDVWD�HO������GH�HVWRV�PHWDOHV��VLQ�
HPEDUJR�� VX� DOWR� FRVWR� GH� LQVWDODFLyQ� \�
PDQWHQLPLHQWR��OD�JHQHUDFLyQ�GH�ORGRV�\�VX�
SRFD� HILFLHQFLD� D� EDMDV� FRQFHQWUDFLRQHV�
GLILFXOWD� VX� DSOLFDFLyQ� D� ODV� SHTXHxDV� \�
PHGLDQDV� HPSUHVDV� >��@�� 3RU� OR� WDQWR�� VH�
KDQ� XWLOL]DGR� SURFHVRV� VRVWHQLEOHV� SDUD�
HVWH� ILQ�� HPSOHDQGR� UHVLGXRV� DJUtFRODV�
FRPR� ELRDGVRUEHQWHV�� ORV� FXDOHV� VRQ�
HILFLHQWHV�� HFRQyPLFRV�� DEXQGDQWHV� \�
UHXWLOL]DEOHV�>��@��

$GLFLRQDOPHQWH�� HQ� OD� UHPRFLyQ� GH� LR�
QHV� HQ� VLVWHPD� EDWFK� \� FRQWLQXR�� VH� KDQ�
XVDGR�FRPR�DGVRUEHQWH�FDUERQHV�DFWLYDGRV�
D�SDUWLU�GH�DJXMDV�GH�SLQR��FiVFDUD�GH�6ZLH�
WHQLD PDKDJRQL ��QDQRWXERV�GH�FDUERQR�GH�
SDUHGHV�P~OWLSOHV� FRQ�JUXSRV�DPLQR�\� WLR�
ODGRV��UHVLGXRV�GH�FDFDR��EDJD]R�GH�SDOPD��
FiVFDUDV�GH�xDPH��HQWUH�RWURV��GHPRVWUDQ�
GR�HO�SRWHQFLDO�GH�ODV�ELRPDVDV�OLJQRFHOXOy�
VLFDV� HQ� OD� UHPHGLDFLyQ� GH� DJXDV� >�@ >��²
��@��(Q�FRQWH[WR��HO�SUHVHQWH�WUDEDMR�HYDOXy�
HO� GHVHPSHxR� GH� OD� GHQVLGDG� GH� HPSDTXH�
GH� ELRPDVD� UHVLGXDO� GH� FiVFDUD� GH� FDFDR�
FRPR� DGVRUEHQWH� GH� +J� �,,��� GLVXHOWR� HQ�
VROXFLyQ�DFXRVD��HQ�XQ�VLVWHPD�FRQWLQXR�GH�
OHFKR�ILMR�GHWHUPLQDQGR�HO�HIHFWR�GH�OD�DOWX�
UD� GHO� OHFKR� HQ� OD� UHPRFLyQ�GH� HVWH� FRQWD�
PLQDQWH�
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/D� FiVFDUD� GH� FDFDR� IXH� UHFROHFWDGD�GH�
FXOWLYRV� FDFDRWHURV� GHO� GHSDUWDPHQWR� GH�
%ROtYDU� HQ�&RORPELD��(VWH� UHVLGXR� VH� ODYy�
FRQ�DJXD�GHVWLODGD�SDUD�UHPRYHU�ODV�LPSX�
UH]DV�KDVWD�TXH�HO�DJXD�QR�SUHVHQWy�FRORUD�
FLyQ�DOJXQD��7HUPLQDGD�HVWD�HWDSD��VH�VHFy�
HO�PDWHULDO�HQ�HO�KRUQR�D����&�GXUDQWH����K�
FRQ�HO�ILQ�GH�UHWLUDU�WRGR�HO�H[FHVR�GH�DJXD�
GHO� UHVLGXR�� (O� PDWHULDO� VHFR� VH� OOHYy� D�
PROLHQGD� \� VH� WDPL]y� SDUD� REWHQHU� HO� WD�
PDxR� GH� SDUWtFXOD� VHOHFFLRQDGR� ����� PP��
>�@
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6H� UHDOL]y� HO� DQiOLVLV� ILVLFRTXtPLFR�D� OD�
ELRPDVD� SRU� HO� PpWRGR� ($$� �(VSHFWURVFR�
SLD�GH�$EVRUFLyQ�$WyPLFD��SDUD�GHWHUPLQDU�
ORV�HOHPHQWRV�TXtPLFRV��FDOFLR��VRGLR��SRWD�
VLR��KLHUUR��FREUH�\�PDJQHVLR��<�XQ�DQiOLVLV�
HOHPHQWDO�SDUD�GHWHUPLQDU�HO�SRUFHQWDMH�GH�
FDUERQR� �PpWRGR�$2$&����������KLGURJHQR�
�PpWRGR� $2$&� ��������� SRUFHQWDMH� GH� QL�
WUyJHQR� �PpWRGR� $2$&� ��������� FRQWHQLGR�
GH�D]XIUH��GLJHVWLyQ���SRUFHQWDMH�GH�FHQL]DV�
\� SHFWLQD� �WHUPRJUDYLPHWUtD� \� GLJHVWLyQ�
DFLGD��� SRUFHQWDMH� GH� OLJQLQD�� FHOXORVD� \�
KHPLFHOXORVD� �)RWRFRORULPHWULD� \� GLJHV�
WLyQ��� $QiOLVLV� )7,5� D� OD� ELRPDVD� DQWHV� \�
GHVSXpV�GH�OD�UHPRFLyQ��SDUD�LGHQWLILFDU�ORV�
JUXSRV� IXQFLRQDOHV� LQWHUYLQLHQWHV� HQ� OD�
DGVRUFLyQ�>�@�

FTGT�4'2#4#%+Ø0�&'.�#)7#�4'5+&7#.�5+06Ï6+%#

3DUD�SUHSDUDU�HO�DJXD�UHVLGXDO�VLQWpWLFD�
VH� XVy� ������ J� GH� FORUXUR� GH�PHUFXULR� �,,��
�+J&O���GLVXHOWR�HQ���/�GH�DJXD�GHVLRQL]D�
GD�REWHQLHQGR�OD�FRQFHQWUDFLyQ�GHVHDGD�GH�

���� SSP� \� VH� DMXVWy� HO� S+� D� �� XVDQGR�
1D2+�>�@

FTHT�1/2146#/+'061� &+0É/+%1� &'� .#� %1.7/g
0#�&'�#&514%+Ø0

/DV�SUXHEDV�GH�DGVRUFLyQ�VH� UHDOL]DURQ�
HQ� XQ� HTXLSR� SLORWR� TXH� FRQVWD� GH� FXDWUR�
FROXPQDV��FRQ�GLiPHWUR�GH�����FP�\�DOWXUD�
GH� ����� FP�� HTXLSDGR� FRQ� XQ� WDQTXH� GH�
DOLPHQWDFLyQ� FRQ� HO� DJXD� VLQWpWLFD� SUHSD�
UDGD��XQD�ERPED�VXPHUJLEOH�TXH�DOLPHQWD�
HO� DJXD� KDFLD� HO WDQTXH� GH� GLVWULEXFLyQ�
GRQGH�VH�PDQWLHQH�D�XQ�QLYHO�FRQVWDQWH�SRU�
UHERVH��GHVSXpV�SRU�JUDYHGDG�VH�GLVWULEX\H�
HO� DJXD� D� ODV� FROXPQDV�� FRPR� VH�PXHVWUD�
HQ�OD�)LJ�����FRQ�FRQWURO�GH�IOXMR�PDQXDO��6H�
UHDOL]y� XQ�PRQWDMH� H[SHULPHQWDO� YDULDQGR�
OD�DOWXUD�GHO�OHFKR GXUDQWH�����K��VH�XWLOL]y�
SDUD�HVWH�HVWXGLR�XQ�OHFKR�HPSDFDGR�GH���\�
����FP��SRU�HO�FXDO�SDVy�OD�VROXFLyQ�GH�DJXD�
VLQWpWLFD� SUHSDUDGD� D� XQD� YHORFLGDG� GH�
IOXMR� GH� �� P/�PLQ� >��@�� /RV� HQVD\RV� VH�
UHDOL]DURQ�FRQ�UpSOLFD�SDUD�OD�FRQILDELOLGDG�
GH�ORV�UHVXOWDGRV�REWHQLGRV�

)LJ�����0RGHOR�H[SHULPHQWDO�HPSOHDGR�>��@��
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(Q�ORV�UHVXOWDGRV�SUHVHQWDGRV�HQ�OD�7D�
EOD����VH�REVHUYD�XQ�DOWR�FRQWHQLGR�GH�FDU�
ERQR�HQ�HO�DGVRUEHQWH� �����������\�TXH� ORV�
FRQWHQLGRV� GH� FHOXORVD�� OLJQLQD�� SHFWLQD� \�
KHPLFHOXORVD�WLHQHQ�XQ�SRUFHQWDMH�GH�������
��� ������ ��� ����� �� \� ����� �� UHVSHFWLYD�
PHQWH�

/RV�HVSHFWURV�)7,5�GH�OD�FiVFDUD�GH�FD�
FDR�VH�ORFDOL]DURQ�HQWUH������\�����FP����/D�
)LJ� ��UHSUHVHQWD�HO�FDPELR�GHO�HVSHFWUR�GH�

OD�ELRPDVD�WUDWDGD�VROR�FRQ�DJXD�GHVWLODGD��
FRQ�UHVSHFWR�DO�REWHQLGR�GHVSXpV�GH�FRORFDU�
OD� ELRPDVD� HQ� FRQWDFWR� FRQ� OD� VROXFLyQ� GH�
PHUFXULR�

(Q� OD�7DEOD� �� VH�PXHVWUD� HO� HVWDGR� GH�
HQHUJtD� YLEUDFLRQDO� \� HO� JUXSR� IXQFLRQDO�
FRUUHVSRQGLHQWH� D� OD� ORQJLWXG� GH� RQGD� GHO�
HVSHFWUR�� SHUPLWLHQGR� UHODFLRQDU� HVWDV�
WLSRORJtDV�FRQ�ORV�GLIHUHQWHV�FRPSRQHQWHV�\�
HVWDEOHFHU� FXDOLWDWLYDPHQWH� ODV� HVSHFLHV�
TXH�SXHGHQ�SURSLFLDU� OD�DGVRUFLyQ��\ HQ� OD�
7DEOD���ORV�JUXSRV�IXQFLRQDOHV�TXH�VH�PDQ�
WXYLHURQ� OXHJR�GH�VHU�XWLOL]DGD� OD�ELRPDVD�
FRPR�DGVRUEHQWH�

7DEOD����$QiOLVLV�ILVLFRTXtPLFR�GH�OD�ELRPDVD�GH�FDFDR��)XHQWH��DXWRUHV
3DUiPHWURV 9DORU 0pWRGR�$QDOtWLFR

&DUERQR��� ���� $2$&�������

+LGURJHQR��� ��� $2$&�������

1LWUyJHQR��� ��� $2$&�������

$]XIUH��SSP ��� 'LJHVWLRQ�1HIHORPHWULFD

&HQL]DV�� ��� 7HUPRJUDYLPHWULD

3HFWLQD��� ��� 'LJHVWLyQ�DFLGD�7HUPRJUDYLPHWULD

/LJQLQD��� ���� )RWRFRORULPHWULD

&HOXORVD��� ���� 'LJHVWLyQ�7HUPRJUDYLPHWULD

+HPLFHOXORVD��� ��� 'LJHVWLyQ�7HUPRJUDYLPHWULD

)LJ�����(VSHFWUR�LQIUDUURMR�SDUD�OD�ELRPDVD�GH�FDFDR��)XHQWH��DXWRUHV
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>��@ 7HFQR/yJLFDV��,661����������� ,661�H����������� 9RO������1R������VHS�GLF GH�������SS�������

7DEOD����*UXSRV�IXQFLRQDOHV�HQ�OD�FiVFDUD�GH�FDFDR��)XHQWH��DXWRUHV

/RQJLWXG�GH�2QGD��FP��� 7LSR�GH�9LEUDFLyQ *UXSR�)XQFLRQDO

���������������������� 6L²2�H[WHQVLyQ *UXSR�IXQFLRQDO�VtOLFD
������²������ &²;�H[WHQVLyQ 2UJDQR�KDOyJHQRV
�������������� & &²+�GHIRUPDFLyQ $OLIiWLFRV�LQVDWXUDGRV
������ &²+�IOH[LyQ $URPiWLFR
�������²������� & 6�H[WHQVLyQ 7LRpVWHUHV��WLRXUHDV��WLRDPLGDV
������������������������� &²2²&�H[WHQVLyQ eWHUHV��DURPiWLFR��ROHItQLFRV�R�DOLIiWLFRV�
���������������� +�&�+�IOH[LyQ 0HWLOR��PHWLOHQR
�������²������� �12]�HVWLUDPLHQWR�DVLPpWULFR 1LWUR� FRPSXHVWRV�RUJiQLFRV
�������²������� & 2�H[WHQVLyQ eVWHUHV�� FHWRQDV�� DPLGDV� �� iFLGRV� FDUER[tOLFRV� \� VXV�

VDOHV���DQKtGULGRV�GH�iFLGR
�������²������� & & +LGURFDUEXURV�DURPiWLFRV

������������������������� &ŋ& +LGURFDUEXURV� DOLIiWLFRV�� ORV� DOTXLQRV�� DOHQRV�� FLDQDWR��
LVRFLDQDWR�� QLWULOR�� LVRFLDQXURV�� D]LGDV� GH� GLD]RQLR��
VDOHV��FHWRQDV��WLRFLDQDWRV��LVRWLRFLDQDWRV

�������²������� &ŋ1 *UXSR�IXQFLRQDO�QLWUyJHQR
���������������� &²+�H[WHQVLyQ +LGURFDUEXURV� DOLIiWLFRV�� PHWLOR�� PHWLOHQR�� JUXSRV�

PHWLQR

���������������� &²+�H[WHQVLyQ ,QVDWXUDGRV��FRPSXHVWRV�DURPiWLFRV�\�ROHItQLFRV
�������²������� 2+� *UXSR�KLGUR[LOR

7DEOD����(VSHFLHV�RUJiQLFDV�IXQFLRQDOHV�SUHVHQWHV�HQ�OD�FiVFDUD�GH�FDFDR�GHVSXpV�GH�UHPRYHU�PHUFXULR��)XHQWH��DXWRUHV

1R�/RQJLWXG�GH�2QGD
,5�)UHFXHQFLD��FP���

7LSR�GH�9LEUDFLyQ *UXSR�)XQFLRQDO

�������������� &�;�H[WHQVLyQ 2UJDQRKDOyJHQRV

������ &²+�IOH[LyQ $URPiWLFR

�������²������� & 6�H[WHQVLyQ 7LRpVWHUHV��WLRXUHDV��WLRDPLGDV

���������������� &�2�&�H[WHQVLyQ eWHUHV��DURPiWLFR��ROHItQLFRV�R�DOLIiWLFRV�

������� & 2�H[WHQVLyQ eVWHUHV�� FHWRQDV�� DPLGDV�� iFLGRV� FDUER[tOLFRV� \� VXV�
VDOHV��DQKtGULGRV�GH�iFLGR

������� &²+�H[WHQVLyQ +LGURFDUEXURV� $OLIiWLFRV�� 0HWLOR�� PHWLOHQR�� JUXSRV�
PHWLQR

�������²������� 2+� *UXSR�KLGUR[LOR

GTF�	('%61�&'�.#�#.674#�&'.�.'%*1�'/2#%#&1

6H�YDORUy�HVWDEOHFLHQGR�HO�SRUFHQWDMH�GH�
DGVRUFLyQ� \� HO� WLHPSR� GH� UXSWXUD� GH� FDGD�
FROXPQD�SDUD�OD�UHPRFLyQ�GH�PHUFXULR��'H�
DFXHUGR� FRQ� OD� 7DEOD� ��� HO� SRUFHQWDMH� GH�
UHPRFLyQ� DXPHQWD� FRQ� OD� DOWXUD� GHO� OHFKR�
HPSDFDGR�GH� ELRPDVD�� VLHQGR� OD� DOWXUD� GH�
����FP�OD�TXH�IDYRUHFH�HO�SURFHVR�UHVSHFWR�D�
OD�GH���FP�

(Q� HVWH� HVWXGLR� HO� WLHPSR� GH� UXSWXUD�
�7UXS��VH�HVWDEOHFH�FRPR�HO� ODSVR�GH�WLHPSR�
TXH� WUDQVFXUUH�KDVWD�TXH� OD� FRQFHQWUDFLyQ�
GHO�DGVRUEDWR�DOFDQFH�����GH�OD�FRQFHQWUD�
FLyQ� LQLFLDO��(O�4UXS�� HVWDEOHFLGD� VHJ~Q� �����
VH� GHILQH� FRPR� FDQWLGDG� GH� FRQWDPLQDQWH�

DGVRUELGR��PJ��SRU�PDVD��J��DGVRUEHQWH�HQ�
HO�WLHPSR�GH�UXSWXUD�

ܳ௥௨௣ ൤
ࢍ࢓

ࢍ
൨ ൌ

ܳ௩ݐହΨܥ௢
݉

ሺͳሻ

'RQGH�� W���� HV� HO� WLHPSR�GH� VHUYLFLR� HQ�
PLQXWRV� FRQVHJXLGR� FXDQGR� OD� FRQFHQWUD�
FLyQ�GH�OD�VROXFLyQ�HQ�OD�VDOLGD�HV�HO�����GH�
OD� FRQFHQWUDFLyQ� GH� HQWUDGD�� &� HV� OD� FRQ�
FHQWUDFLyQ�HQ�PJ�/�GH�PHWDO�HQ�OD�HQWUDGD�
D� OD� FROXPQD��4Y HV� HO� FDXGDO� �/�PLQ�� \�P�
HV� OD� FDQWLGDG� GH� ELRPDVD� GH� FDVFDUD� GH�
FDFDR��/RV�SDUiPHWURV�JHQHUDGRV�GHO�DQiOL�
VLV�GH�ORV�GDWRV�GH�ODV�FXUYDV�GH�UXSWXUD�VH�
PXHVWUDQ�HQ�OD�7DEOD���
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7HFQR/yJLFDV��,661����������� ,661�H������������9RO������1R������VHS�GLF GH�������SS������� >��@

7DEOD����3RUFHQWDMH�GH�UHPRFLyQ�GH�FDGD�FROXPQD�SDUD�OD�DGVRUFLyQ�GH�+J��,,���)XHQWH��DXWRUHV

7LHPSR�
�PLQ�

/HFKR���J� /HFKR����J

5HPRFLyQ��PJ�/� ��$GVRUFLyQ 5HPRFLyQ��PJ�/� ��$GVRUFLyQ

�� ����� ����� ���� �����

�� ����� ����� ����� �����

�� ����� ����� ���� �����

�� ����� ����� ���� �����

��� ����� ����� ���� �����

��� ����� ����� ���� �����

��� ����� ����� ���� �����

��� ����� ����� ����� �����

��� ����� ����� ����� �����

��� ����� ����� ����� �����

��� ����� ����� ����� �����

��� ����� ����� ����� �����

��� ����� ����� ����� �����

��� ����� ����� ����� �����

��� ����� ����� ����� �����

��� ����� ����� ����� �����

7DEOD����3DUiPHWURV�HVWDEOHFLGRV�GH�OD�FXUYD�GH�UXSWXUD�GH�UHPRFLyQ�GH�+J��,,��VREUH�FiVFDUD�GH�FDFDR�

)XHQWH��DXWRUHV

0HWDO +��FP� 0��J� 7UXS �PLQ� 4UXS �PJ�J� ��5HPRFLyQPi[�

� � � � �����

��� �� ��� ��� �����

GTG��1&'.#&1�&'�.#�%748#5�&'�472674#

/D� HILFLHQFLD� GH� XQD� FROXPQD� GH� OHFKR�
HPSDFDGR�VH�HVWDEOHFH�PHGLDQWH�HO�FRQFHS�
WR�GH� FXUYD�GH� UXSWXUD�� OD� FXDO� HV� XQD�FD�
UDFWHUtVWLFD� TXH� SHUPLWH� GHWHUPLQDU� HO�
WLHPSR�GH�VHUYLFLR�\�HVWDEOHFHU�OD�UHVSXHVWD�
GLQiPLFD�GH� OD� FROXPQD��HO�GHVHPSHxR�GHO�
LRQ� UHWHQLGR� HQ� OHFKR� GH� FDFDR�� VH� H[SUHVD�
HQ� WpUPLQRV� GH� OD� YDULDFLyQ� GH� OD� FRQFHQ�
WUDFLyQ�LQLFLDO�FRQ�UHVSHFWR�DO�WLHPSR��&W�&R��
OD� FXDO� HV� XQD� IXQFLyQ� GHO� YROXPHQ� GHO�
HIOXHQWH� D� XQD� DOWXUD� GDGD�� JHQHUDQGR� GH�
HVWD� PDQHUD� OD� FXUYD� UHVSHFWLYD� >��²��@��
&RQ�HO�ILQ�GH�DQDOL]DU�HO�UHQGLPLHQWR�GH�OD
FROXPQD� VH� UHDOL]y� HO� DMXVWH� GHO� PRGHOR�
FLQpWLFR� GH� ORV� GDWRV� H[SHULPHQWDOHV� D� ORV�
VLJXLHQWHV�PRGHORV�

GTGTE��1&'.1�&'��&#/5g�1*#46�j��k

(VWH�PRGHOR�HV�XVDGR�HQ� OD�GHVFULSFLyQ�
GH� OD�SDUWH� LQLFLDO�GH� OD� FXUYD�GH� UXSWXUD��
DVXPLHQGR�TXH�OD�YHORFLGDG�GH�DGVRUFLyQ�HV�
SURSRUFLRQDO� D� OD� FDSDFLGDG� GH� DGVRUFLyQ�
GHO� DGVRUEHQWH� \� D� OD� FRQFHQWUDFLyQ� GHO�
VROXWR��\�VH�HQXQFLD�HQ���� >������@�

௧ܥ
଴ܥ

ൌ ��� ൬�୅୆�଴� െ �୅୆�଴

�

	
൰ ሺʹሻ

(Q� HVWD� H[SUHVLyQ�� N$% HV� OD� FRQVWDQWH�
FLQpWLFD�GH�DGVRUFLyQ��/�PJ��PLQ�����) HV�OD�
YHORFLGDG� OLQHDO� �FP�PLQ����� =� HV� OD� DOWXUD�
GHO� OHFKR� HPSDFDGR� \� 1� HV� OD� FRQFHQWUD�
FLyQ�GH�VDWXUDFLyQ�GHO�DGVRUEHQWH��PJ�/�����
HVWRV�SDUiPHWURV�VH�HVWDEOHFHQ�D�SDUWLU�GHO�
JUiILFR�&W�&� YV�W�
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GTGTF��1&'.1�&'��*1/#5�j�*k

(V�XWLOL]DGR�SDUD�JUDILFDU�\�DQDOL]DU�ORV�
GDWRV�H[SHULPHQWDOHV�GHULYDGRV�GH�HQVD\RV�
HQ� FROXPQDV�� FRQ� HO� ILQ� GH� GHWHUPLQDU� OD�
Pi[LPD� FDSDFLGDG� GH� DGVRUFLyQ� GHO�PDWH�
ULDO� \� VX� FRQVWDQWH� FLQpWLFD�� \� VH� GHVFULEH�
PHGLDQWH���� >������@�

௧ܥ
଴ܥ

ൌ
ͳ

ͳ ൅ ���ሺ�୘୦�଴�Ȁ� െ �୘୦�଴�ሻ
ሺ͵ሻ

'RQGH��N7K HV�OD�FRQVWDQWH�FLQpWLFD��P/�
PLQ�� PJ����� T� HV� OD� FDQWLGDG� GH� VROXWR�
DGVRUELGD�SRU�JUDPR�GH�DGVRUEHQWH� �PJ�J�
����[ HV�OD�PDVD�GH�DGVRUEHQWH�HQ�OD�FROXP�
QD� �J��� &� HV� OD� FRQFHQWUDFLyQ� LQLFLDO� GHO�
HIOXHQWH� �PJ� /����� &W HV� OD� YDULDFLyQ� GH� OD�
FRQFHQWUDFLyQ� GHO� HIOXHQWH� HQ� HO� WLHPSR� W
�PJ� /���� \� Y� HV� HO� FDXGDO� GH� HQWUDGD� �P/�
PLQ�����(O�FRHILFLHQWH�FLQpWLFR�N7K \�OD�FDSD�
FLGDG�GH�DGVRUFLyQ�GH� OD� FROXPQD��T���SXH�
GHQ� VHU� GHWHUPLQDGRV� SRU� UHJUHVLyQ� QR�
OLQHDO�GHO�JUiILFR�&W�&R YV�W� D�XQD�YHORFLGDG�
GH�HQWUDGD�GDGD�

GTGTG��1&'.1�&'��110g�'.510�j��k

(O�PRGHOR� OLQHDOL]DGR� SDUD� XQ� VLVWHPD�
PRQRFRPSRQHQWH�VH� H[SUHVD� HQ� ����� \�DVX�
PH�TXH�OD�WDVD�GH�GLVPLQXFLyQ�HQ�OD�SURED�
ELOLGDG�GH�DGVRUFLyQ�SDUD�FDGD�PROpFXOD�GH�
DGVRUEDWR�HV�SURSRUFLRQDO�D�OD�SUREDELOLGDG�
GH�DGVRUFLyQ�GH�DGVRUEDWR�\�OD�SUREDELOLGDG�
GH� UXSWXUD�GH�DGVRUEDWR� HQ�HO� DGVRUEHQWH��
1R� UHTXLHUH� GH� GDWRV� GHWDOODGRV� VREUH� ODV�
FDUDFWHUtVWLFDV� GHO� DGVRUEDWR�� HO� WLSR� GH�
DGVRUEHQWH�� \� ODV� SURSLHGDGHV� ItVLFDV� GHO�
OHFKR�GH�DGVRUFLyQ�>������@�

௧ܥ
଴ܥ െ ௧ܥ

ൌ ݐሺ݇௒ே݌ݔ݁ െ ߬݇௒ேሻ ሺͶሻ

'RQGH�N<1 HV� OD�FRQVWDQWH�GH�YHORFLGDG�
�PLQ���� \ ɒ ሺ���ሻ HO� WLHPSR� QHFHVDULR� SDUD�
XQD�SHQHWUDFLyQ�GHO�DGVRUEDWR�GHO������

(Q�OD�)LJXUD���D��VH�PXHVWUD�HO�FRPSRU�
WDPLHQWR�GH� OD� FXUYD�GH� UXSWXUD�GH� OD�DG�
VRUFLyQ�GH�+J��,,��VREUH�XQD�FROXPQD�GH���
FP� GH� FDFDR� \� HO� PRGHODGR� GH� ORV� GDWRV�
H[SHULPHQWDOHV� SDUD� XQ� WLHPSR� GH� ����
PLQ� 3RU� VX� SDUWH�� HQ� OD� )LJXUD� �� �E��� VH�
REVHUYD� HO� GHVHPSHxR�GH� OD� FXUYD� GH� UXS�

�D� �E�
)LJ��� �D���$MXVWH�GH�ORV PRGHORV�FLQpWLFRV�GH�DGVRUFLyQ�GH�+J�,,��GH�OD�FROXPQD��HPSDFDGD�FRQ�GH���FP��D��\�����FP�E��

)XHQWH��DXWRUHV
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7HFQR/yJLFDV��,661����������� ,661�H������������9RO������1R������VHS�GLF GH�������SS������� >��@

7DEOD����3DUiPHWURV�DMXVWH�GH�ORV�PRGHORV�FLQpWLFRV�GH�DGVRUFLyQ�GH�PHUFXULR�VREUH�FDFDR�HQ�VLVWHPD�FRQWLQXR��

)XHQWH��DXWRUHV

02'(/2 3$5É0(7526 +J

+ ��FP + ����FP
.$% �/�PJ�PLQ� � �[����

1� �PJ�/� ������� �������

5� ���� ����
.7+ �P/�PJ�PLQ� ���� ����

T� �PJ�J� ������ �����
5� ���� ����

.<1 �P/�PJ�PLQ� ���[���� ���[����

W��PLQ� ������ �������
5� ���� ����

WXUD� GH� OD� FROXPQD� GH� ���� FP� SDUD� HO�
PLVPR�WLHPSR�GH�RSHUDFLyQ�\�DGVRUEDWR�

(Q�OD�7DEOD�� VH�REVHUYD TXH�SDUD�OD�DO�
WXUD� GH� OHFKR�GH� �� \� ���� FP�� HO�PRGHOR� GH�
7KRPDV� IXH� HO� TXH�PHMRU� DMXVWy� ORV� GDWRV�
H[SHULPHQWDOHV��FRQ�XQ�YDORU�GH�FRUUHODFLyQ�
GH�5�  ������\�������UHVSHFWLYDPHQWH�

HT �
����
¿�

(O�DQiOLVLV�TXtPLFR�SUR[LPDO�GH�OD�7DEOD���
SUHVHQWD� ORV� SULQFLSDOHV� FRPSRQHQWHV� SUR�
SLFLDGRUHV�GH� OD� UHPRFLyQ�GH� LRQHV�PHWiOL�
FRV�� SXHVWR� TXH� HQ� VX� HVWUXFWXUD� FXHQWDQ�
FRQ�JUDQ�SUHVHQFLD�JUXSRV�2+��KLGUR[LORV�\�
IHQyOLFRV���SRU�OR�WDQWR�HV�GH�HVSHUDU�TXH�OD�
FiVFDUD� GH� FDFDR� VHD� XQ� DGVRUEHQWH� FRQ�
JUDQ� FDSDFLGDG� GH� UHPRFLyQ�� \D� TXH� VX�
QDWXUDOH]D� OLJQRFHOXOyVLFD� FRQILUPD� OD�
SUHVHQFLD� GH� FRPSXHVWRV� FRQ� ODUJDV� FDGH�
QDV� SROLPpULFDV� �FHOXORVD�� KHPLFHOXORVD��
SHFWLQD�\�OLJQLQD���TXH�VRQ�UHFRQRFLGRV�SRU�
OD� JUDQ� FDQWLGDG� GH� JUXSRV� KLGUR[LORV� \�
FDUER[LORV�TXH�SUHVHQWDQ�HQ�VX�GLVSRVLFLyQ�
>�²�@��>��@��>��@��(Q�HO�DQiOLVLV�GHO�HVSHFWUR�
)7,5� GH� OD� )LJXUD� ��� VH� LGHQWLILFy� OD� SUH�
VHQFLD�GH��KLGURFDUEXURV�DOLIiWLFRV�� DURPi�
WLFRV� H� LQVDWXUDGRV�FRQ�XQD�HQHUJtD�YLEUD�
FLRQDO� YDULDEOH�� FRPSXHVWRV� RUJiQLFRV��
KDOyJHQRV��PHWLOR��VtOLFD�\�QLWUyJHQR�\�JUX�
SRV�KLGUR[LOR��GH DFXHUGR�FRQ�OD�7DEOD����/D�
YLEUDFLyQ� HQ� OD� UHJLyQ� HQWUH� ����� D� �����
FP�� FRQILUPD� OD� SUHVHQFLD� GH� JUXSRV�2+��
ORV� FXDOHV�EHQHILFLDQ� OD� UHPRFLyQ�GH�PHWD�

OHV� SHVDGRV�� GHELGR� D� TXH� ORV� JUXSRV� GH�
FDUJD�DQLyQLFD�HQ�OD�VXSHUILFLH�GHO�VRUEHQWH�
DWUDHQ� HOHFWURVWiWLFDPHQWH� D� ORV� FDWLRQHV��
(O� HVSHFWUR�SUHVHQWD�XQD� WHQGHQFLD� GHFUH�
FLHQWH� HQ� HVWH� UDQJR�� SRUTXH� HO� HQODFH� GH�
KLGUyJHQR�WLHQGH�D�DPSOLDU�ORV�SLFRV�\�GHV�
SOD]DUORV� KDFLD� Q~PHURV� GH� RQGD�PiV� ED�
MRV�� 3RU� WDQWR�� OD� IRUPD� DQFKD� \� GH� JUDQ�
LQWHQVLGDG�GHO�SLFR�VREUH��������� ��������
FP�� HV�WtSLFD�>�@��&RQ�EDVH�HQ�OR�UHSRUWDGR�
HQ�OD�7DEOD����VH�SXHGH�GHFLU�TXH�HO�HVSHF�
WUR�GH� OD�ELRPDVD� OXHJR�GH� OD�DGVRUFLyQ�GH�
PHUFXULR�\�HO�HVSHFWUR�GH�OD�ELRPDVD�QDWX�
UDO�SUHVHQWD� OD�PLVPD�WHQGHQFLD��GHELGR�D�
TXH� GHVSXpV� VH� FRQVHUYDURQ� YDULDV� GH� ODV�
YLEUDFLRQHV� FDUDFWHUtVWLFDV� GH� ORV� JUXSRV�
IXQFLRQDOHV� SULQFLSDOHV� SUHVHQWHV� HQ� OD�
FDGHQD�
7HQLHQGR�HQ�FXDQWD�OD�7DEOD���� OD�UHODFLyQ�
HQWUH�HO�WLHPSR�\�HO�SRUFHQWDMH�GH�UHPRFLyQ�
HV� LQYHUVDPHQWH� SURSRUFLRQDO�� HVWR� SXHGH�
VHU� RFDVLRQDGR� SRUTXH HO� IOXLGR� FRQ� XQ�
FRQWHQLGR� FRQVWDQWH� GH� FRQWDPLQDQWH�� TXH�
HV�DOLPHQWDGR�D�OD�FROXPQD��HV�LQLFLDOPHQ�
WH� UHPRYLGR� HQ� OD� ]RQD� LQIHULRU� GHO� OHFKR��
SRU�OR�TXH�OD�VROXFLyQ�D�OD�VDOLGD�QR�FRQWLH�
QH�DGVRUEDWR�HQ�HVWH�SXQWR��6LQ�HPEDUJR��D�
PHGLGD�TXH�DXPHQWD�HO�WLHPSR�GH�UHVLGHQ�
FLD� HO� LRQ� VH� YD� OLJDQGR� DO� DGVRUEHQWH� HQ�
]RQDV�FDGD�YH]�PiV�DOWDV��OR�FXDO�VH�WUDGX�
FH�HQ�HO�PRYLPLHQWR�GH�OD�]RQD�GH�WUDQVIH�
UHQFLD� GH� PDVD� FRQ� HO� WLHPSR�� SRU� FRQVL�
JXLHQWH�� XQD� YH]� OD� ]RQD� GH� WUDQVIHUHQFLD�
GH�PDVD�VH�XELFD�HQ�OD�SDUWH�PiV�DOWD GH�OD�
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FROXPQD��TXLHUH�GHFLU�TXH�VH�KD�VDWXUDGR�HO�
OHFKR�>����������@�
(VWXGLDQGR�HO�FRPSRUWDPLHQWR�GLQiPLFR�GH�
OD� FROXPQD�GH� OHFKR� ILMR��VH�REWXYLHURQ� WUXS
GH���\�����PLQ�SDUD�OD�DOWXUD�GHO�OHFKR�GH���
FP�\� ���� FP�XQ� WLHPSR�GH� UXSWXUD�GH� �� \�
����PLQ�� UHVSHFWLYDPHQWH�� FRPR� VH� PXHV�
WUD�HQ�OD�7DEOD����3RU�OR�WDQWR��HO�DXPHQWR�
GH�OD�DOWXUD�GHO�OHFKR�IDYRUHFH�HO�WLHPSR�GH�
UXSWXUD�� \D TXH� DXPHQWD� OD� FDQWLGDG� GH�
VLWLRV� GH� WUDQVIHUHQFLD� GH� PDVD�� $GHPiV��
VH�HVWDEOHFLy�TXH�HO� FDPELR�GHO� WUXS HV�SUR�
SRUFLRQDO�D�OD�DOWXUD�GHO� OHFKR�� OR�FXDO�VLJ�
QLILFD� TXH� VH� DGVRUEH� PD\RU� FDQWLGDG� GH�
VROXWR�SRU� JUDPR�GH� DGVRUEHQWH�� OR� TXH� HV�
FRKHUHQWH� FRQ� ORV� SRUFHQWDMHV� GH� UHPRFLyQ�
SUHVHQWDGRV��&RQ�EDVH�HQ�HVWH�GHVHPSHxR��
HV�SRVLEOH�DILUPDU�TXH�HO�SURFHVR�GH�DGVRU�
FLyQ�GH�LRQHV�GH�+J��,,���VREUH�XQ�OHFKR�GH�
FDFDR�� HV�GHSHQGLHQWH�GH� OD�DOWXUD�� \D�TXH�
HO� LQFUHPHQWR� HQ� OD� DOWXUD� GHO� OHFKR� WDP�
ELpQ� VLJQLILFD�XQ� DXPHQWR� HO� iUHD� VXSHUIL�
FLDO�GLVSRQLEOH�\� HO� WLHPSR�GH� FRQWDFWR� HQ�
WUH�ORV�LRQHV�GH�+J�\�HO�VRUEHQWH�>������@�
$O�PRGHODU�ORV�GDWRV�H[SHULPHQWDOHV�GH�ODV�
FXUYDV�GH�UXSWXUD�VH�REWXYR�TXH�HO�PRGHOR�
GH�7KRPDV�HV�HO�TXH�PHMRU�ORV�DMXVWD��HVWRV�
UHVXOWDGRV� VRQ� FRKHUHQWHV� FRQ� UHVXOWDGRV�
REWHQLGRV�SRU�RWURV�LQYHVWLJDGRUHV�HQ�HVWX�
GLRV� VLPLODUHV�� HVWH� DMXVWH� HV� DSURSLDGR�
SDUD�IOXMR�FRQVWDQWH�HQ�FROXPQD�VLQ�GLVSHU�
VLyQ� D[LDO�� \� VX� FRPSRUWDPLHQWR� FRLQFLGH�
FRQ� HO� PRGHOR� GH� LVRWHUPD� GH� /DQJPXLU�
�DGVRUFLyQ�HQ�PRQRFDSD��\�PRGHOR�FLQpWLFR�
UHYHUVLEOH� GH� SVHXGR�VHJXQGR� RUGHQ�� DGH�
PiV�� VH� REVHUYD�XQD� UHODFLyQ�SURSRUFLRQDO�
HQWUH� OD�DOWXUD�GHO� OHFKR�\� OD�FRQVWDQWH�GH�
YHORFLGDG�GH�7KRPDV��N7+���OR�FXDO�GHVFULEH�
XQ�DXPHQWR�HQ�YHORFLGDG�GH�WUDQVSRUWH�GHO�
LRQ� GH� OD� VROXFLyQ� DFXRVD� DO� DGVRUEHQWH� \�
XQ� DXPHQWR�GH�N7+ \� TH�� FRPR� VH�PXHVWUD�
HQ�OD�7DEOD���>��²��@�
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7HQLHQGR�HQ�FXHQWD�HO�DQiOLVLV�)7,5�VH�
HVWDEOHFLy� TXH�� HO� JUXSR� IXQFLRQDO� FDUDFWH�
UtVWLFR� HQ� OD� DGVRUFLyQ� GH� LRQHV� PHWiOLFRV�
SUHVHQWHV� HQ� VROXFLyQ� DFXRVD� HV� HO� JUXSR�

KLGUR[LOR��2+����HO�FXDO�VH�HQFXHQWUD�HQ� OD�
VXSHUILFLH�GH�OD�FiVFDUD�GH�FDFDR��/RV�HQVD�
\RV� GH� DGVRUFLyQ� HYLGHQFLDURQ� TXH� OD� ELR�
PDVD� UHVLGXDO� GH� FDFDR� HV� HILFLHQWH� FRPR�
DGVRUEHQWH�GH�+J��,,���UHPRYLpQGRVH�KDVWD�
HO���������GHO�FRQWDPLQDQWH�XViQGRVH�XQD�
FROXPQD�FRQ�XQ� OHFKR�GH�����FP��6H�GHWHU�
PLQy�TXH�OD�DOWXUD�GHO� OHFKR�HV�XQD�YDULD�
EOH�TXH�LQIOX\H�GH�PDQHUD�SURSRUFLRQDO�FRQ�
HO� WLHPSR� GH� VHUYLFLR�� VLHQGR� HO�PRGHOR� GH�
7KRPDV�HO�TXH�PHMRU�DMXVWy�ORV�GDWRV�H[SH�
ULPHQWDOHV�GH�DGVRUFLyQ�

JT �����	�
�
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$�OD�8QLYHUVLGDG�GH�&DUWDJHQD�SRU�IDFL�
OLWDU� OD� HMHFXFLyQ�GHO� SUR\HFWR� TXH� GLR� RUL�
JHQ�D�HVWH�DUWtFXOR�� WHVLV�GH�SUHJUDGR�WLWX�
ODGD�´$GVRUFLyQ�GH�SORPR��PHUFXULR��QtTXHO�
\� FDGPLR� HQ� FROXPQDV� GH� OHFKR� ILMR� VREUH�
FiVFDUDV� GH� FDFDRµ�� HQ� HO� SURJUDPD� GH� ,Q�
JHQLHUtD�4XtPLFD�
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>�@ 0�� )�� &DVWLOOR��0��5DPtUH]��5�� 6��*DUFtD��0��
%HUQDO�� %�� (VSLQRVD�� -�� $�� 6ROtV�� &�� 'X�
UiQ�´5HDSURYHFKDPLHQWR� LQWHJUDO� GH� UHVLGXRV�
DJURLQGXVWULDOHV��FiVFDUD�\�SXOSD�GH�FDFDR�SD�
UD�OD�SURGXFFLyQ�GH�SHFWLQDV�µ�5HY��/DWLQRDP��
HO� $PELHQW�� \� ODV� &LHQFLDV�� YRO�� ��� QR�� ��� SS��
��²���������

>�@ -�� *�� 5DPtUH]� *LO�� ´3pUGLGDV� HFRQyPLFDV�
DVRFLDGDV�D�OD�SXGULFLyQ�GH�OD�PD]RUFD�GHO�FD�
FDR� FDXVDGD� SRU� 3K\WRSKWKRUD� VSS��� \� 0R�
QLOLRSKWKRUD�URUHUL��&LI�\�3DU��(YDQV�HW�DO���HQ�
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WHFFLyQ�9HJ���YRO������QR�����SS����²���������

>�@ 1��-��&iUGHQDV�3DUGR��$��(��'DUJKDQ�&RQWUH�
UDV��0��'��6RVD�5LFR��DQG�$��5RGUtJXH]��´$Qi�
OLVLV� HVSDFLDO� GH� OD� LQFLGHQFLD� GH� HQIHUPHGD�
GHV� HQ� GLIHUHQWHV� JHQRWLSRV� GH� FDFDR� �7KHR�
EURPD� FDFDR�/��� HQ�(O�<RSDO� �&DVDQDUH���&R�
ORPELD�µ�$FWD�%LROyJLFD�&RORPE���YRO������QR�����
SS�����²����������

>�@ &�� 7HMDGD�� $��+HUUHUD�� DQG�(�� 5XL]�� ´.LQHWLF�
DQG�LVRWKHUPV�RI�ELRVRUSWLRQ�RI�+J���,,���XVLQJ�
FLWULF�DFLG�WUHDWHG�UHVLGXDO�PDWHULDOV�&LQpWLFD�
H�LVRWHUPDV�GH�ELRDGVRUFLyQ�GH�+J���,,���XVDQ�
GR�PDWHULDOHV�UHVLGXDOHV�WUDWDGRV�FRQ�iFLGR�Ft�
WULFR�µ�,QJ��\�&RPSHWLYLGDG��YRO������QR�����SS��
���²����������



,QIOXHQFLD�GH�OD�DOWXUD�GHO�OHFKR�VREUH�HO�FRPSRUWDPLHQWR�GLQiPLFR�GH�FROXPQD�GH�OHFKR�ILMR�HQ�OD�ELRVRUFLyQ�GH�PHUFXULR

7HFQR/yJLFDV��,661����������� ,661�H������������9RO������1R������VHS�GLF GH�������SS������� >��@

>�@ &�� 7HMDGD�� É�� 9LOODERQD�� DQG� -�� 1~xH]�� ´8VR�
GH�ELRPDVDV�SDUD� OD�DGVRUFLyQ�GH�SORPR ��Qt�
TXHO���PHUFXULR�\�FURPR�µ�8QLY��&DUW��&RORPE���
YRO�����SS����²���������

>�@ &�� 7HMDGD�7RYDU�� É�� 9LOODERQD�2UWL]�� DQG� /��
*DUFpV�-DUDED�� ´$GVRUFLyQ� GH� PHWDOHV� SHVD�
GRV�HQ�DJXDV�UHVLGXDOHV�XVDQGR�PDWHULDOHV�GH�
RULJHQ� ELROyJLFR�µ� 7HFQR� /yJLFDV�� YRO�� ���� QR��
����SS�����²����������

>�@ 9�� 5�� *DUFtD�� 1�� %RUMD�� (�� *X]PiQ�� $�� *��
<LSPDQWLQ��DQG�+��0DOGRQDGR��´(TXLOLEULR�GH�
ELRVRUFLyQ�GH�SORPR��,,��\�FDUDFWHUL]DFLyQ�PH�
GLDQWH�)7�,5�\�6(0�('$;�HQ�SHFWLQD�UHWLFX�
ODGD�SURYHQLHQWH�GH�FiVFDUDV�GH�QDUDQM�µ�5HY��
6RF��4XtPLFD�3HUX��YRO������QR�����SS�����²�����
�����

>�@ &�� 7HMDGD� 7RYDU�� É�� 9LOODERQD� 2UWL]�� DQG� 9��
5XL]� 5DQJHO�� ´%LRPDVD� UHVLGXDO� SDUD� UHPR�
FLyQ�GH�PHUFXULR�\�FDGPLR��XQD�UHYLVLyQ�µ� ,Q�
JHQLXP��YRO�����QR������SS����²���������

>�@ &��7��7RYDU��É��9��2UWL]��DQG�0��-� 9LOODGLHJR��
´5HPRFLyQ� GH� FURPR� KH[DYDOHQWH� VREUH� UHVL�
GXRV� GH� FDFDR� SUHWUDWDGRV� TXtPLFDPHQWH�µ�
5HY�� 8�'�&�$� $FW�� 'LY�� &LHQW��� YRO�� ���� QR�� ���
SS�����²����������

>��@ 6�� 0lGOHU� )�� 6XQ� &�� 7DW� 1�� 6XGDNRYD�� 3��
'URXLQ�� 5�� -�� 7RROH\�� (�� -�� 5HLQHU�� 7�� $��
6ZLW]HU�� 5�� '\HU� +�� 0�� 6NLS� .LQJVWRQ�� 0��
3DPXNX�DQG 9��,��)XUGXL ´7UDFH�/HYHO�$QDO\�
VLV� RI� +H[DYDOHQW� &KURPLXP� LQ� /DNH� 6HGL�
PHQW� 6DPSOHV� 8VLQJ� ,RQ� &KURPDWRJUDSK\�
7DQGHP� 0DVV� 6SHFWURPHWU\�µ� -�� (QYLURQ��
3URW���,UYLQH���&DOLI����YRO�����QR��)HEUXDU\��SS��
���²����������

>��@ ;��/L��+��=KRX��:��:X��6��:HL��<��;X��DQG�<��
.XDQJ�� ´6WXGLHV� RI� KHDY\� PHWDO� LRQ� DGVRUS�
WLRQ� RQ� &KLWRVDQ�6XOI\GU\O�IXQFWLRQDOL]HG�
JUDSKHQH�R[LGH� FRPSRVLWHV�µ�-��&ROORLG� ,QWHU�
IDFH�6FL���YRO�������SS�����²����������

>��@ 5�� .XPDU�� '�� .�� $U\D�� 1�� 6LQJK�� DQG� +�� .��
9DWV��´5HPRYDO�RI�&U��9,��8VLQJ�/RZ�&RVW�$F�
WLYDWHG� &DUERQ� 'HYHORSHG� %\� $JULFXOWXUDO�
:DVWH�µ� ,265�-��$SSO��&KHP��� YRO�� ���� QR�� ���
SS����²���������

>��@ 6�� 5DQJDEKDVKL\DP� DQG� 1�� 6HOYDUDMX�� ´$G�
VRUSWLYH�UHPHGLDWLRQ�RI�KH[DYDOHQW�FKURPLXP�
IURP� V\QWKHWLF� ZDVWHZDWHU� E\� D� QDWXUDO� DQG�
=Q&O�� DFWLYDWHG� 6WHUFXOLD� JXWWDWD� VKHOO�µ� -��
0RO��/LT�� YRO�������SS����²���������

>��@ 0�� +DGDYLIDU�� 1�� %DKUDPLIDU�� +�� <RXQHVL��
DQG�4�� /L�� ´$GVRUSWLRQ� RI�PHUFXU\� LRQV� IURP�
V\QWKHWLF� DQG� UHDO�ZDVWHZDWHU� DTXHRXV� VROX�
WLRQ� E\� IXQFWLRQDOL]HG� PXOWL�ZDOOHG� FDUERQ�
QDQRWXEH� ZLWK� ERWK� DPLQR� DQG� WKLRODWHG�
JURXSV�µ�&KHP��(QJ��-���YRO�������SS�����²�����
�����

>��@ -��/DUD��&��7HMDGD��$��9LOODERQD��DQG�$��$UULH�
WD�� ´$GVRUFLyQ�GH�SORPR�\� FDGPLR�HQ�VLVWHPD�
FRQWLQXR�GH�OHFKR�ILMR�VREUH�UHVLGXRV�GH�FDFDR�µ�
YRO������QR�����SS�����²����������

>��@ &�� 7HMDGD� 7RYDU�� $�� 9LOODERQD� 2UWL]�� DQG� (��
5XL]�3DWHUQLQD�� ´&LQpWLFD�GH�DGVRUFLyQ�GH�&U�
�9,�� XVDQGR� ELRPDVDV� UHVLGXDOHV�PRGLILFDGDV�
TXtPLFDPHQWH� HQ� VLVWHPDV� SRU� ORWHV� \� FRQWL�
QXR�µ�5HY��,RQ��YRO����� QR�����SS����²���������

>��@ 6��0��(O�%DK\�DQG�=��0��(O�%DK\��´,PPRELOL�
]DWLRQ� RI� ��DPLQR� S\ULGLQH� RQWR�
SRO\�DFU\ORQLWULOH�FR�1�1��
PHWK\OHQHELVDFU\ODPLGH�� QDQRSDUWLFOHV� IRU�
WKH� UHPRYDO� RI� +J�,,��� &G�,,�� DQG� &U�,,,���
%DWFK� DQG� FROXPQ� WHFKQLTXHV�µ� -�� (QYLURQ��
&KHP�� (QJ��� YRO�� ��� QR�� ��� SS�� ����²������
�����

>��@ -��/��*RQJ��/��=KDQJ��<��-LDQJ��*��0��=HQJ��=��
+��&XL��.��/LX��&��+��'HQJ��4��<��1LX�� -��+��
'HQJ�DQG�6��<��+XDQ��´&RQWLQXRXV�DGVRUSWLRQ�
RI� 3E�,,�� DQG� PHWK\OHQH� EOXH� E\� HQJLQHHUHG�
JUDSKLWH� R[LGH� FRDWHG� VDQG� LQ� IL[HG�EHG� FRO�
XPQ�µ�$SSO��6XUI��6FL���YRO�������SS�����²�����
�����

>��@ 2�� $OODKGLQ�� -��0DELQJXL��0��:DUWHO�� DQG�$��
%RXJKULHW��´5HPRYDO�RI�3E����LRQV�IURP�DTXH�
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