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35(9,6,Ï1�(1�7,(032�5($/�&21�02'(/26�'(�%2;�-(1.,16�81,9$5,$17(6
-RVp�3DUUHxR�)HUQiQGH]���,VDEHO�)HUQiQGH]�4XHVDGD���$OEHUWR�*yPH]�*yPH]���1D]DULR�*DUFtD�)HUQiQGH]��(76,,�H�,,�*LMyQ��&DPSXV�GH�9LHVTXHV��SDUUHQR#HWVLLJ�XQLRYL�HV�(76,,�H�,,�*LMyQ��&DPSXV�GH�9LHVTXHV��EHO#HWVLLJ�XQLRYL�HV�(76,,�H�,,�*LMyQ��&DPSXV�GH�9LHVTXHV��DJRPH]#HWVLLJ�XQLRYL�HV�(76,,�H ,,�*LMyQ��&DPSXV�GH�9LHVTXHV��QJDUFLD#HFRQR�XQLRYL�HV

5(680(1
(Q� HVWH� DUWtFXOR� VH� KDFH� XQD�DSUR[LPDFLyQ�D� OD� SUHYLVLyQ� HQ� WLHPSR� UHDO� GH� VHULHV� WHPSRUDOHV��3DUD�FRPSUREDU� OD� HILFDFLD� GH� HVWD� PHWRGRORJtD� VH� KDQ� DQDOL]DGR� RFKR� VHULHV� WHPSRUDOHV�� SDUD� ODV� TXH� VH� KDQ�REWHQLGR�PRGHORV�$5,0$�XQLYDULDQWHV��PHGLDQWH� OD�PHWRGRORJtD�%R[�-HQNLQV��(VWRV�PRGHORV�VH�KDQ�XWLOL]DGR�SDUD�KDFHU�SUHYLVLRQHV�GH�GRV�PDQHUDV�GLVWLQWDV��HQ�SULPHU�OXJDU��VH�KDQ�REWHQLGR�SUHYLVLRQHV�GH�XQD�PDQHUD�FRQYHQFLRQDO��HVWR�HV��SDUD�XQ�FLHUWR�Q~PHUR�1�GH�SHUtRGRV�KDFLD�GHODQWH��HQ�VHJXQGR�OXJDU��VH�KDQ�UHDOL]DGR�SUHYLVLRQHV�XQ�SHUtRGR�KDFLD�GHODQWH�1�YHFHV��SDUD�OR�TXH�HV�QHFHVDULR�LU�LQFRUSRUDQGR�DO�PRGHOR�XQ�GDWR�UHDO�QXHYR�FDGD�YH]�TXH�VH�KDFH�XQD�SUHYLVLyQ��FRQ�OR�TXH�VH�FRQVLJXH�VLPXODU�XQD�VLWXDFLyQ�HQ�OD�TXH�VH�REWLHQHQ�SUHYLVLRQHV� HQ� WLHPSR� UHDO�� /RV� UHVXOWDGRV� REWHQLGRV� DO� FRPSDUDU� HVWDV� GRV� IRUPDV� GH� KDFHU� SUHYLVLRQHV��PXHVWUDQ� OD� FRQYHQLHQFLD� GH� UHDOL]DU� SUHYLVLRQHV� HQ� WLHPSR� UHDO� VLHPSUH� TXH� VHD� SRVLEOH�� GHELGR� D� OD� JUDQ�PHMRUD�HQ�OD�FDOLGDG�GH�ODV�PLVPDV�

���,QWURGXFFLyQ�
(Q� HVWH� DUWtFXOR� VH� KDFH� XQD� DSUR[LPDFLyQ� D� OD� SUHYLVLyQ� HQ� WLHPSR� UHDO� GH� VHULHV�WHPSRUDOHV�� 3DUD� FRPSUREDU� OD� HILFDFLD� GH� HVWD� PHWRGRORJtD� VH� KDQ� DQDOL]DGR� RFKR� VHULHV�WHPSRUDOHV�� SDUD� ODV� TXH� VH� KDQ� REWHQLGR� PRGHORV� $5,0$� XQLYDULDQWHV�� PHGLDQWH� OD�PHWRGRORJtD� %R[�-HQNLQV� ����� /DV� RFKR� VHULHV� WHPSRUDOHV� DQDOL]DGDV� LQFOX\HQ� DOJXQDV�HVWDFLRQDULDV�� RWUDV� QR� HVWDFLRQDULDV�� DOJXQDV� HVWDFLRQDOHV� \� RWUDV� QR� HVWDFLRQDOHV�� FRQ� OD�LQWHQFLyQ�GH�TXH�HO�HVWXGLR�DEDUTXH�D�VHULHV� WHPSRUDOHV�FRQ�FDUDFWHUtVWLFDV�PX\�YDULDGDV��GH�IRUPD�TXH� ORV� UHVXOWDGRV�REWHQLGRV�VHDQ�JHQHUDOL]DEOHV�SDUD�OD�PD\RUtD�GH�VHULHV�WHPSRUDOHV�TXH� VH� SXHGDQ� HQFRQWUDU� HQ� OD� SUiFWLFD�� (O� REMHWLYR� HV� LQWHQWDU� PHMRUDU� OD� FDOLGDG� GH� ODV�SUHYLVLRQHV�REWHQLGDV�FRQ�OD�PHWRGRORJtD�PiV�WUDGLFLRQDO��FRQVLVWHQWH�HQ�REWHQHU�GH�XQD�VROD�YH]�SUHYLVLRQHV�SDUD�1�SHUtRGRV�KDFLD�GHODQWH�
/D� HVWUXFWXUD� GH� HVWH� DUWtFXOR� HV� OD� VLJXLHQWH�� HQ� HO� DSDUWDGR� �� VH� KDFH� XQ� DQiOLVLV�GHWDOODGR�GH�ODV�FDUDFWHUtVWLFDV�GH�ODV�RFKR�VHULHV�TXH�YDQ�D�VHU�XWLOL]DGDV�HQ�HO�HVWXGLR��HQ�HO�DSDUWDGR���VH�PXHVWUDQ�ORV�PRGHORV�REWHQLGRV�SDUD�FDGD�XQD�GH�ODV�VHULHV��HQ�HO�DSDUWDGR���VH�SUHVHQWDQ�ORV�UHVXOWDGRV�REWHQLGRV�DO�FRPSDUDU�ORV�GRV�PpWRGRV�GH�SUHYLVLyQ�SURSXHVWRV��\�HQ�HO�DSDUWDGR���VH�PXHVWUDQ�ODV�FRQFOXVLRQHV�H[WUDtGDV�GHO�HVWXGLR�UHDOL]DGR�

���&DUDFWHUtVWLFDV�GH�ODV�VHULHV�WHPSRUDOHV�XWLOL]DGDV�
&RPR�VH� LQGLFy�HQ�HO�DSDUWDGR�DQWHULRU��VH�YDQ�D�UHDOL]DU�SUHYLVLRQHV�FRQ�RFKR�VHULHV�WHPSRUDOHV�FX\DV�FDUDFWHUtVWLFDV�GH�HVWDFLRQDOLGDG�\�HVWDFLRQDULHGDG�VH�LQGLFDQ�HQ�OD�7DEOD���
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6(5,( )8(17( (67$&,21$/ (67$&,21$5,$81�� 5HLOO\���� 12 6,%-�� %R[�\�-HQNLQV���� 12 6,$/�� $EUDKDP���� 6, 6,$/�� $EUDKDP���� 6, 6,81�� 5HLOO\���� 12 1281�� 5HLOO\���� 12 1281�� 5HLOO\���� 6, 1281�� 5HLOO\���� 6, 127DEOD����&DUDFWHUtVWLFDV�GH�ODV�VHULHV
&RPR� VH� SXHGH� FRPSUREDU�� VH� YD� D� WUDEDMDU� FRQ� GRV� VHULHV� WHPSRUDOHV� TXH� VRQ� QR�HVWDFLRQDOHV� \� HVWDFLRQDULDV� �81��� \� %-����� RWUDV� GRV� TXH� VRQ� HVWDFLRQDOHV� \� HVWDFLRQDULDV��$/���\�$/�����RWUDV�GRV�TXH�VRQ�QR�HVWDFLRQDOHV�\�QR�HVWDFLRQDULDV��81���\�81�����\�RWUDV�GRV�VHULHV�TXH�VRQ�HVWDFLRQDOHV�\�QR�HVWDFLRQDULDV��81���\�81����

���2EWHQFLyQ�GH�ORV�PRGHORV�XQLYDULDQWHV�
(Q� OD� WDEOD� �� VH�PXHVWUDQ� ORV�PRGHORV�$5,0$�TXH� VH� KDQ� REWHQLGR� SDUD� ODV� VHULHV�WHPSRUDOHV�HVWXGLDGDV�

6(5,( 02'(/2�$5,0$81�� ���%���[� ����T�%��DW%-�� ���I�%�I�%��[� �N������T�%��DW$/�� ���I�%����I��%������%���[� �N����T��%����DW$/�� ���I�%����%���[� �N����T��%����DW81�� ���I�%�I�%�����%�[� �N���DW81�� ���I�%�I�%��I�%�����%�[� �N���DW81�� ���I��%������%����%���[� ����T�%�����T��%����DW81�� ���%����%��[� ����T�%��DW7DEOD����0RGHORV�$5,0$
&RPR� VH� SXHGH� DSUHFLDU� D� OD� YLVWD� GH� OD� WDEOD� ��� HVWRV� PRGHORV� UHFRJHQ� ODV�FDUDFWHUtVWLFDV�GH�ODV�VHULHV�TXH�VH�KDEtDQ�DSXQWDGR�HQ�HO�DSDUWDGR���

���3UHVHQWDFLyQ�GH�UHVXOWDGRV�
(O� REMHWLYR� SULQFLSDO� TXH� SHUVLJXH� HVWH� WUDEDMR� HV� OD� REWHQFLyQ� GH� SUHYLVLRQHV�� /D�PDQHUD�WUDGLFLRQDO�GH�REWHQHU�HVWDV�SUHYLVLRQHV�HV�UHDOL]DUODV�HQ�XQ�VROR�SDVR��HV�GHFLU��XWLOL]DU�ORV� GDWRV� GLVSRQLEOHV� KDVWD� HO� SHUtRGR� DFWXDO� SDUD� REWHQHU� SUHYLVLRQHV� SDUD� ORV� VLJXLHQWHV�1�SHUtRGRV�� /R� TXH� HQ� HVWH� WUDEDMR� VH� SURSRQH�� VLJXLHQGR� D� )DUDZD\� \� &KDWILHOG� ����� HV� LU�LQFRUSRUDQGR�QXHYRV�GDWRV�UHDOHV�DO�PRGHOR�VHJ~Q�VH�YDQ�REWHQLHQGR��\�UHDOL]DU��SRU�WDQWR��1�YHFHV� SUHYLVLRQHV� SDUD� XQ� VROR� SHUtRGR�� VLPXODQGR� SRU� WDQWR� XQD� SUHYLVLyQ� HQ� WLHPSR� UHDO��3DUD� FRPSDUDU� OD� FDOLGDG� GH� ODV� SUHYLVLRQHV� REWHQLGDV� FRQ� DPEDV� WpFQLFDV� ����� VH� XWLOL]D� HO�(UURU�$EVROXWR�0HGLR��0$'��0HDQ�$EVROXWH�'HYLDWLRQ��
3DUD�UHDOL]DU�ODV�SUHYLVLRQHV�HQ�WLHPSR�UHDO�HV�QHFHVDULR��FXDQGR�VH�LQFRUSRUD�XQ�QXHYR�GDWR� D� OD� VHULH�� FRPSUREDU� OD� YDOLGH]� GHO�PRGHOR� SDUD� OD� QXHYD� VHULH�� \� HQ� FXDOTXLHU� FDVR��UHHVWLPDU�HO�YDORU�GH�VXV�SDUiPHWURV�
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3DUD�REWHQHU�ODV�SUHYLVLRQHV�GH�OD�PDQHUD�FRQYHQFLRQDO��VH�KD�HPSOHDGR�OD�WpFQLFD�H[�SRVW�� HV� GHFLU�� VH� GLYLGHQ� ORV� GDWRV� GH� WRGDV� ODV� VHULHV� WHPSRUDOHV� HQ� GRV� JUXSRV� ������� XQ�SULPHU�VXEFRQMXQWR�TXH�VHUYLUi�SDUD�OD�REWHQFLyQ�GHO�PRGHOR�$5,0$�FRUUHVSRQGLHQWH��FRQ�HO�TXH� VH� UHDOL]DUiQ� ODV�SUHYLVLRQHV�SDUD� ORV� VLJXLHQWHV�1�SHUtRGRV��\�XQ� VHJXQGR�VXEFRQMXQWR��IRUPDGR� SRU� ODV� UHVWDQWHV� REVHUYDFLRQHV� GH� FDGD� VHULH�� TXH� VHUYLUi� SDUD� FRPSDUDU� ODV�SUHYLVLRQHV�REWHQLGDV�FRQ�ORV�GDWRV�UHDOHV�
(Q�ODV�ILJXUDV���D���VH�FRPSDUDQ�JUiILFDPHQWH�ORV�GDWRV�UHDOHV�GH�ODV�VHULHV�FRQ�ODV�SUHYLVLRQHV�REWHQLGDV�FRQ�DPERV�PpWRGRV�
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)LJXUD����3UHYLVLRQHV�VHULH�81��

)LJXUD����3UHYLVLRQHV�VHULH�81��
$� OD� YLVWD� GH� ODV� ILJXUDV� DQWHULRUHV� TXHGD� FODUR�� LQFOXVR� JUiILFDPHQWH�� TXH� ODV�SUHYLVLRQHV�REWHQLGDV�FRQ�OD�WpFQLFD�WLHPSR�UHDO�VXSHUDQ�HQ�FDOLGDG�D�ODV�REWHQLGDV�GH�IRUPD�FRQYHQFLRQDO�� 'H� WRGDV�PDQHUDV�� HQ� OD� WDEOD� �� VH�PXHVWUDQ� ORV�0$'�REWHQLGRV� SRU� DPEDV�WpFQLFDV� DO� UHDOL]DU� SUHYLVLRQHV� FRQ� WRGDV� ODV� VHULHV� WHPSRUDOHV�� 7DPELpQ� VH�PXHVWUD�� HQ� OD�~OWLPD� FROXPQD� GH� GLFKD� WDEOD�� HO� SRUFHQWDMH� GH� PHMRUD� TXH� VXSRQH� OD� UHDOL]DFLyQ� GH� ODV�SUHYLVLRQHV�HQ�WLHPSR�UHDO�FRQ�UHVSHFWR�D�ODV�FRQYHQFLRQDOHV�
6(5,( 0$'�35(9�&219(1&,21$/ 0$'�35(9�(1�7�5($/ 0(-25$81�� ����� ����� ���%-�� ����� ����� �����$/�� ����� ����� ����$/�� ����� ����� �����81�� ����� ���� �����81�� ����� ����� �����81�� ����� ����� �����81�� ����� ����� �����7DEOD��� (UURUHV�0HGLRV�$EVROXWRV
&RQYLHQH� UHVHxDU� TXH� UHDOL]DU� SUHYLVLRQHV� HQ� WLHPSR� UHDO� LPSOLFD�PD\RU� WUDEDMR� TXH�UHDOL]DUODV�GH�OD�PDQHUD�FRQYHQFLRQDO��SRU�OR�PHQRV�D�QLYHO�GH�LQYHVWLJDFLyQ��\D�TXH�KD\�TXH�LU� LQFRUSRUDQGR� XQR� D� XQR� ORV� QXHYRV� GDWRV� TXH� VH� YDQ REWHQLHQGR� HQ� FDGD� VHULH�� SDUD� D�
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FRQWLQXDFLyQ�UHHVWLPDU�HO�PRGHOR�FRUUHVSRQGLHQWH��(VWH�LQFRQYHQLHQWH�GHMDUtD�GH�VHU�WDO�HQ�OD�SUiFWLFD�� \D� TXH� OD� PD\RUtD� GH� ODV� VHULHV� WHPSRUDOHV� PLGHQ� VXV� REVHUYDFLRQHV� PHQVXDO��WULPHVWUDO� R� DQXDOPHQWH�� FRQ� OR� TXH� VH� GLVSRQGUtD� GH� WRGR� XQ� PHV�� FRPR� PtQLPR�� SDUD�LQFRUSRUDU�HO�QXHYR�GDWR�\�REWHQHU�\�HVWLPDU�HO�QXHYR�PRGHOR��'RQGH�QR�VHUtD�DSOLFDEOH�HVWD�WpFQLFD�VHUtD�HQ�FDVRV�GH�VHULHV� WHPSRUDOHV�FX\DV�REVHUYDFLRQHV�VH�PLGDQ�D� LQWHUYDORV�GH�XQ�PLQXWR� R� PHQRV�� HQ� FX\R� FDVR� VHUtD� PDWHULDOPHQWH� LPSRVLEOH� OD� REWHQFLyQ� GH� XQ� QXHYR�PRGHOR�
(Q� OD� WDEOD� �� VH�PXHVWUD�� D�PRGR� GH� HMHPSOR�� OD� YDULDFLyQ� GH� ORV� FRHILFLHQWHV� \� GHO�56(�� SDUD� HO� PRGHOR� XQLYDULDQWH� GH� OD� VHULH� 81���� D� PHGLGD� TXH� VH� YD� DxDGLHQGR� XQD�REVHUYDFLyQ�QXHYD�DO�PRGHOR�

Q��REVHUYDFLRQHV II� II� N 56(��� ������ ������ ����� ��������� ������ ������ ����� ��������� ������ ������ ����� ��������� ������ ������ ����� ��������� ������ ������ ����� ��������� ������ ������ ����� ��������� ������ ������ ����� ��������� ������ ������ ����� ��������� ������ ������ ����� ��������� ������ ������ ����� ������7DEOD����9DULDFLyQ�GH�ORV�FRHILFLHQWHV���&21&/86,21(6�
(Q�HVWH�DUWtFXOR�VH�KDQ�FRPSDUDGR�GRV�WpFQLFDV�GH�SUHYLVLyQ�EDViQGRVH�VLHPSUH�HQ�ORV�PRGHORV�%R[�-HQNLQV�XQLYDULDQWHV��(VWDV�GRV� WpFQLFDV� VRQ�� HQ�SULPHU� OXJDU�� OD�REWHQFLyQ�GH�SUHYLVLRQHV� GH� OD� PDQHUD� FRQYHQFLRQDO�� HVWR� HV�� GH� XQD� VROD� YH]� \� SDUD� XQ� Q~PHUR� 1� GH�SHUtRGRV��\�HQ� VHJXQGR� OXJDU�� OR�TXH�GHQRPLQDPRV�SUHYLVLyQ�HQ� WLHPSR� UHDO��FRQVLVWHQWH�HQ�UHDOL]DU�1�YHFHV�SUHYLVLRQHV�SDUD�XQ�VROR�SHUtRGR��(VWD�~OWLPD�WpFQLFD�WLHQH�HO�LQFRQYHQLHQWH�GH�TXH�KD\�TXH�LU�LQFRUSRUDQGR��XQR�D�XQR��QXHYRV�GDWRV�D�OD�VHULH�WHPSRUDO��OR�TXH�FRQOOHYD�OD�UHHVWLPDFLyQ�GHO�PRGHOR�FDGD�YH]�
/RV� UHVXOWDGRV�REWHQLGRV�PXHVWUDQ�FODUDPHQWH�TXH�HPSOHDQGR�OD�WpFQLFD�GH�SUHYLVLyQ�HQ�WLHPSR�UHDO�VH�REWLHQHQ�SUHYLVLRQHV�GH�PHMRU�FDOLGDG��D�OD�YLVWD�GH�ORV�0$'�REWHQLGRV�FRQ�DPEDV� WpFQLFDV�� /D� OLPLWDFLyQ� GH� HVWD� WpFQLFD� VH� HQFXHQWUD� FXDQGR� ODV� REVHUYDFLRQHV� GH� OD�VHULH� WHPSRUDO�VH�SURGXFHQ�D�LQWHUYDORV�PX\�FRUWRV�GH�WLHPSR��SRU�HMHPSOR�VHJXQGRV�R�XQRV�SRFRV�PLQXWRV��\D�TXH�UHVXOWDUtD� LQYLDEOH� OD�HVWLPDFLyQ�GH�XQ�PRGHOR�GH�%R[�-HQNLQV�HQ�XQ�SHUtRGR�GH�WLHPSR�WDQ�FRUWR�
3RU�RWUR�ODGR��HVWD�WpFQLFD�WDPSRFR�VHUtD�GH�DSOLFDFLyQ�HQ�DTXHOORV� FDVRV�HQ�TXH�KD\D�TXH� WRPDU�GHFLVLRQHV�FRQ�PXFKD�DQWHODFLyQ� �����\D�TXH�QR�TXHGDUtD�PiV�UHPHGLR�TXH�KDFHU�SUHYLVLRQHV�FRQ�XQ�Q~PHUR�GH�SHUtRGRV�GH�DQWHODFLyQ�\�DFWXDU�HQ�FRQVHFXHQFLD�

5()(5(1&,$6
���� %R[�� *�(�3��� DQG� -HQNLQV�� *�0�� �������� 7LPH� 6HULHV� $QDO\VLV�� )RUHFDVWLQJ� DQG�&RQWURO���QG��HG��6DQ�)UDQFLVFR��+ROGHQ�'D\�
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����5HLOO\��'�3����������³([SHULHQFH�ZLWK�DQ�$XWRPDWLF�%R[�-HQNLQV�0RGHOLQJ�$OJRULWKP�LQ�7LPH�6HULHV�$QDO\VLV´��2�'��$QGHUVRQ��$PVWHUGDP�1RUWK�+ROODQG���SS��������������$EUDKDP��%���DQG�/HGROWHU��-����������6WDWLVWLFDO�0HWKRGV�IRU�)RUHFDVWLQJ ��1HZ�<RUN��:LOH\�����)DUDZD\��-��\�&KDWILHOG��&����������³7LPH�VHULHV�IRUHFDVWLQJ�ZLWK�QHXUDO�QHWZRUNV��D�FRPSDUDWLYH�VWXG\�XVLQJ�WKH�DLUOLQH�GDWD´��-RXUQDO�RI�5R\DO�6WDWLVWLFDO�6RFLHW\��6HULHV�& �$SSOLHG�6WDWLVWLFV����������SS��������������;LH��0��DQG�+R��6�/����������³$QDO\VLV�RI�UHSDLUDEOH�V\VWHP�IDLOXUH�GDWD�XVLQJ�WLPH�VHULHV�PRGHOV´��-RXUQDO�RI�4XDOLW\�LQ�0DLQWHQDQFH�(QJLQHHULQJ ��9RO����1R����SS������������ $WLHQ]D�� 2�2��� $QJ�� %�:�� \� 7DQJ�� /�&�� �������� ³6WDWLVWLFDO� SURFHVV� FRQWURO� DQG�IRUHFDVWLQJ´��,QWHUQDWLRQDO�-RXUQDO�RI�4XDOLW\�6FLHQFH ��9RO����1R���SiJV������������ 7DQZDUL�� $�8�� \� %HWWV�� -�� �������� ³,PSDFW� RI� )RUHFDVWLQJ� RQ� 'HPDQG� 3ODQQLQJ´��3URGXFWLRQ�DQG�,QYHQWRU\�0DQDJHPHQW�-RXUQDO��7KLUG�4XDUWHU�������SS����������� *DUFtD�)HUUHU�� $�� \� 4XHUDOW�� 5�$�� �������� ³$� QRWH� RQ� IRUHFDVWLQJ� LQWHUQDWLRQDO�WRXULVP�GHPDQG�LQ�6SDLQ´��,QWHUQDWLRQDO�-RXUQDO�RI�)RUHFDVWLQJ�����SiJV����������
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