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KD� VLGR� UHDOL]DGD� EDMR� VX� VXSHUYLVLyQ� SRU� '�� 6(5*,2� '(� /$� +8(57$� 6$,1=� \�
FRQVWLWX\H� OD� 7HVLV� 'RFWRUDO� GHO� LQWHUHVDGR� SDUD� RSWDU� DO� JUDGR� GH� 'RFWRU� SRU� OD�
8QLYHUVLGDG�GH�%XUJRV�HQ�HO�3URJUDPD�GH�'RFWRUDGR�HQ�4XtPLFD�$YDQ]DGD��

<� SDUD� TXH� FRQVWH�� HQ� FXPSOLPLHQWR� GH� OD� /H\� YLJHQWH�� SUHVHQWDQ� DQWH� OD� (VFXHOD� GH�
'RFWRUDGR� GH� OD� 8QLYHUVLGDG� GH� %XUJRV� OD� UHIHULGD� 7HVLV�� ILUPDQGR� HO� SUHVHQWH�
GRFXPHQWR��
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&XDQGR�PH�HQFRQWUDED�\R�HQ�SOHQR�VHJXQGR�DxR�GH�FDUUHUD��HVSHUDQGR�GXUDQWH�XQRV�ODUJRV�
\�FDOXURVRV�YHLQWH�PLQXWRV�GLDULRV�DO�VHJXQGR�DXWRE~V�SDUD�LU�D�FODVH�\�JDUDEDWHDQGR�FRVDV�
VREUH�RUELWDOHV�SDUD�PDWDU�HO�UDWR�QR�PH�LPDJLQp�TXH�OD�FRVD�LED�D�DFDEDU�HQ�XQ�'RFWRUDGR�
GHO� WHPD��7DO�YH]�GHEHUtD�KDEHUOR�KHFKR��SRUTXH�YLVWR� OR�YLVWR�\�GDGD�PL� OLJHUD� IDPD�GH�
DPHQD]D�HQ�HO� ODERUDWRULR��HO� DFDEDU� FRQ�XQ� WUDEDMR� SXUDPHQWH� WHyULFR�HVWDED� FDQWDGR��
/XHJR�\D�FXDQGR�WRFy�EXVFDU�DOJR�TXH�KDFHU�SDUD�HO�7UDEDMR�GH�)LQ�GH�*UDGR��HO�TXH�QR�
WXYLHVH�QL�LGHD�GH�SRU�GyQGH�WLUDU�\�OR�SRFR�VREUH�TXtPLFD�FXiQWLFD�TXH�VH�GDED�HQ�OD�FDUUHUD�
PH�OOHYDURQ�KDVWD�HO�GHSDUWDPHQWR�GH�)tVLFD��HO�FXDO�KD�VLGR�PL�VHJXQGD�FDVD�GXUDQWH�ORV�
~OWLPRV���DxRV�\�PHGLR��SRUTXH�DO�7)*�VLJXLy�HO�7)0��\�OXHJR�\D�HO�'RFWRUDGR«�SXHV�SRUTXH�
PH�JXVWDED� OR�TXH�HVWiEDPRV�KDFLHQGR�\�FRQR]FR�FyPR�YD�HO�*UDGR�HQ�4XtPLFD��SRFD�
JHQWH� WHQGUtD�JDQDV�GH�FRQWLQXDU� OR�TXH�HPSH]DPRV��<�DTXt�HVWDPRV��HQ� OD�VHFFLyQ�GH�
DJUDGHFLPLHQWRV��1R�PH�HQUROODUp�PXFKR��

$JUDGHFLPLHQWR�REOLJDWRULR�D�PL�IDPLOLD��TXH�KD�WHQLGR�TXH�DJXDQWDU�GXUDQWH�PXFKRV�DxRV�
PLV� ODUJDV� TXHMDV� VREUH�H[iPHQHV�� LQWHUPLQDEOHV� ULVWUDV� GH� WUDEDMRV�� IHFKDV�GH�HQWUHJD�
DSXUDGDV�KDVWD�HO�~OWLPR�VHJXQGR�\��PiV�UHFLHQWHPHQWH��FiOFXORV�TXH�IDOODQ��JUiILFDV�TXH�
VDOHQ�DVt�DVt�\�HO�LQVXIULEOH�SDSHOHR��(VWH�WRFKR�GH�PiV�GH�FLHQ�KRMDV�HV�OR�TXH�KD�VDOLGR��VL�
FRQVHJXtV�TXH�QR�RV�H[SORWH�OD�FDEH]D�DO�ILQDO��PL�PiV�VLQFHUD�HQKRUDEXHQD��

$JUDGHFLPLHQWR�WDPELpQ�D�PLV�$OTXLPLVWDV��HVWpQ�R�QR�D~Q�HQ�HO�JUXSR��SRU�VX�DPLVWDG�GHVGH�
SUiFWLFDPHQWH�HO�SULPHU�GtD�TXH�SXVH�XQ�SLH�HQ�OD�IDFXOWDG��0L�SDVR�SRU�OD�8QLYHUVLGDG�KDEUtD�
VLGR�PX\�GLIHUHQWH�VL�QR�KXELHUDLV�HVWDGR�DKt��HVSHFLDOPHQWH�WUDV�FRQYHUWLU�HO�6HPLQDULR�GH�
)tVLFD�HQ�XQ�SHTXHxR�UHIXJLR�GHQWUR�GH� OD�DJRELDQWH�YLGD�XQLYHUVLWDULD�SRU� OD�TXH�KHPRV�
SDVDGR��6LHPSUH�WHQGUpLV�XQ�OXJDU�PX\�LPSRUWDQWH�HQ�PL�FRUD]yQ��\�PH�WHPR�TXH�QR�YDLV�D�
VDOLU�GH�DKt�WDQ�IiFLOPHQWH��RV�JXVWH�R�QR��

0HQFLyQ�HVSHFLDO�D�PLV�FDPDUDGDV�GH�LQVWLWXWR�\�GHPiV�JHQWH�TXH�KD�HVWDGR�DKt��VREUH�WRGR�
D�TXLHQHV�KLFH�VXIULU�DO�LQYLWDU�D�YHU�ODV�GRV�H[SRVLFLRQHV�GH�*UDGR�\�0iVWHU�\�HVFXFKDUPH�
KDEODU�GH�FRVDV�TXH�VRQDEDQ�SRFR�PHQRV�TXH�VDWiQLFDV��0LUDG�HO�ODGR�SRVLWLYR��HVWR�HV�PiV�
GH�OR�PLVPR��\D�SDUWtV�FRQ�YHQWDMD��

$JUDGHFLPLHQWRV�WDPELpQ�SDUD�PLV�SURIHVRUHV�\�SURIHVRUDV�GH�*UDGR�SRU�KDEHUPH�HQVHxDGR�
GH�WRGR�VREUH�TXtPLFD�D�OR�ODUJR�GH�ORV�DxRV��*DEL��-RVp�9LFHQWH��7RMDO��*XV��$VXQ��0DUtD��
6DWXU«�\�OD�OLVWD�FRQWLQ~D��Vp�TXH�PH�SDVp�DO�ODGR�RVFXUR�GH�OD�TXtPLFD��SHUR�\D�PH�KDEpLV�
YLVWR� HQ� HO� ODERUDWRULR�� HUD� OD� PHMRU� RSFLyQ� SDUD� WRGR� HO� PXQGR�� 7DPELpQ� D� WRGR� HO�
'HSDUWDPHQWR�GH�)tVLFD��TXH�PH�DFRJLy�FRQ�ORV�EUD]RV�DELHUWRV�\�DJXDQWy�HO�LQHYLWDEOH�FDRV�
TXH� KD� VXSXHVWR�PL� SDVR�SRU� DKt�� DO� ,&&5$0�SRU� GHMDUPH� XVDU� VX� LQFUHtEOH� RUGHQDGRU�
LQFOXVR�WUDV�KDEHUOR�DWDVFDGR�SUiFWLFDPHQWH�\R�VROLWR��\�D�OD�-XQWD�GH�&DVWLOOD�\�/HyQ�SRU�VX�
ILQDQFLDFLyQ�D�OR�ODUJR�GH�HVWRV�DxRV��

<�FyPR�QR��D�PLV�SURIHVRUHV��GLUHFWRUHV�GH�7HVLV�\�GH�PXFKDV�RWUDV�FRVDV��1LFROiV�\�ÈQJHO��
9RVRWURV�PH�DEULVWHLV� ODV�SXHUWDV�GHO�'HSDUWDPHQWR�GH�)tVLFD�FXDQGR�DQGDED�EXVFDQGR�
DOJXQD�OtQHD�SDUD�PL�7)*��\�GHVGH�HQWRQFHV�QR�KH�KHFKR�PiV�TXH�DSUHQGHU�VREUH�OD�WDQ�
H[WUDxD�FXiQWLFD��0H�KD�HQFDQWDGR�HVWH�YLDMH�OOHQR�GH�IyUPXODV��FiOFXORV�\�OtQHDV�GH�FyGLJR��
\�VHJXUDPHQWH�OR�UHSHWLUtD�VL�WXYLHVH�OD�RSRUWXQLGDG�GH�YROYHU�DWUiV��*UDFLDV�SRU�WRGR��
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,QWURGXFFLyQ����������������������������������������������������������������������������������������������������������

�� (O�JUDIHQR������������������������������������������������������������������������������������������������������
���� (O�FDUERQR������������������������������������������������������������������������������������������������������������������

���� 8Q�SRFR�GH�KLVWRULD����������������������������������������������������������������������������������������������������

���� (VWUXFWXUD�GHO�JUDIHQR������������������������������������������������������������������������������������������������

���� 3URSLHGDGHV�PHFiQLFDV�GHO�JUDIHQR��������������������������������������������������������������������������

���� 3URSLHGDGHV�HOHFWUyQLFDV��HVWUXFWXUD�GH�EDQGDV�������������������������������������������������������

D�� 7HRUtD�GH�EDQGDV��7LJKW�%LQGLQJ��������������������������������������������������������������������������������

E�� (VWUXFWXUD�HOHFWUyQLFD�GHO�JUDIHQR�����������������������������������������������������������������������������

F�� 3URSLHGDGHV�HOHFWUyQLFDV�������������������������������������������������������������������������������������������

���� 2EWHQFLyQ�GH�JUDIHQR�������������������������������������������������������������������������������������������������

D�� 7RS�GRZQ�������������������������������������������������������������������������������������������������������������������

E�� %RWWRP�XS�������������������������������������������������������������������������������������������������������������������

���� $SOLFDFLRQHV���������������������������������������������������������������������������������������������������������������

�� &iOFXORV�FRPSXWDFLRQDOHV��')7�����������������������������������������������������������������
���� /D�HFXDFLyQ�GH�6FKU|GLQJHU��������������������������������������������������������������������������������������

���� /RV�LQLFLRV�GH�')7��HO�PRGHOR�GH�7KRPDV�)HUPL�'LUDF��������������������������������������������

���� 7HRUHPDV�GH�+RKHQEHUJ�\�.RKQ�������������������������������������������������������������������������������

���� (FXDFLRQHV�GH�.RKQ�6KDP����������������������������������������������������������������������������������������

���� (O�IXQFLRQDO�GH�LQWHUFDPELR�\�FRUUHODFLyQ��DSUR[LPDFLRQHV���������������������������������������

�� (YROXFLyQ�WHPSRUDO��������������������������������������������������������������������������������������
���� 7UDWDPLHQWR�PDWHPiWLFR��������������������������������������������������������������������������������������������

���� 3DTXHWH�GH�RQGDV�\�DSUR[LPDFLyQ�DQDOtWLFD��������������������������������������������������������������

���� (MHPSORV�H[SHULPHQWDOHV�������������������������������������������������������������������������������������������

�� (O�VLVWHPD�GH�HVWXGLR�����������������������������������������������������������������������������������
���� (OHFFLyQ�GHO�VLVWHPD��������������������������������������������������������������������������������������������������

���� &iOFXORV�VHPLFOiVLFRV������������������������������������������������������������������������������������������������

���� 0pWRGR�GH�FiOFXOR������������������������������������������������������������������������������������������������������

���� 3DTXHWH�GH�RQGDV������������������������������������������������������������������������������������������������������

���� $SUR[LPDFLyQ�DQDOtWLFD�����������������������������������������������������������������������������������������������

���� 3URJUDPDV�GH�FiOFXOR������������������������������������������������������������������������������������������������
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� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

�� +H[)HUD����������������������������������������������������������������������������������������������������������
���� ,QWURGXFFLyQ����������������������������������������������������������������������������������������������������������������

���� *HQHUDFLyQ�GHO�VLVWHPD���������������������������������������������������������������������������������������������

D�� 7DPDxR����������������������������������������������������������������������������������������������������������������������

E�� 3DWUyQ�KH[DJRQDO�������������������������������������������������������������������������������������������������������

F�� )RUPD�GHO�IUDJPHQWR��������������������������������������������������������������������������������������������������

G�� 0DWHULDO�����������������������������������������������������������������������������������������������������������������������

H�� &RQHFWLYLGDG���������������������������������������������������������������������������������������������������������������

I�� &RQYHUVLyQ��FXUYDWXUD�\�SDVLYDGR������������������������������������������������������������������������������

���� 2SWLPL]DFLyQ�HVWUXFWXUDO���������������������������������������������������������������������������������������������

���� ([SRUWDFLyQ�GH�DUFKLYRV��������������������������������������������������������������������������������������������

���� (YROXFLyQ�WHPSRUDO����������������������������������������������������������������������������������������������������

���� ([WUDFFLyQ�GH�WLHPSRV�����������������������������������������������������������������������������������������������

�� (IHFWR�GH�OD�VXSHUILFLH���������������������������������������������������������������������������������
���� ,QWURGXFFLyQ���������������������������������������������������������������������������������������������������������������

���� 'HWDOOHV�FRPSXWDFLRQDOHV�����������������������������������������������������������������������������������������

���� 5HVXOWDGRV����������������������������������������������������������������������������������������������������������������

D�� (QHUJtD�GH�FXUYDWXUD�������������������������������������������������������������������������������������������������

E�� 7LHPSRV�GH�UHJHQHUDFLyQ�����������������������������������������������������������������������������������������

���� &RQFOXVLRQHV�������������������������������������������������������������������������������������������������������������

�� (IHFWR�GHO�DQFODMH����������������������������������������������������������������������������������������
���� ,QWURGXFFLyQ���������������������������������������������������������������������������������������������������������������

���� 'HWDOOHV�FRPSXWDFLRQDOHV�����������������������������������������������������������������������������������������

���� 5HVXOWDGRV����������������������������������������������������������������������������������������������������������������

D�� (QHUJtD�GH�FXUYDWXUD�������������������������������������������������������������������������������������������������

E�� 7LHPSRV�GH�UHJHQHUDFLyQ�����������������������������������������������������������������������������������������

���� &RQFOXVLRQHV�������������������������������������������������������������������������������������������������������������

�� (IHFWR�GHO�FDPSR�HOpFWULFR�������������������������������������������������������������������������
���� ,QWURGXFFLyQ���������������������������������������������������������������������������������������������������������������

���� 'HWDOOHV�FRPSXWDFLRQDOHV�����������������������������������������������������������������������������������������

���� 5HVXOWDGRV����������������������������������������������������������������������������������������������������������������

D�� (QHUJtD�GH�FXUYDWXUD�������������������������������������������������������������������������������������������������

E�� 7LHPSRV�GH�UHJHQHUDFLyQ�����������������������������������������������������������������������������������������

���� &RQFOXVLRQHV�������������������������������������������������������������������������������������������������������������
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�� (IHFWR�GHO�SDTXHWH�GH�RQGDV����������������������������������������������������������������������
���� ,QWURGXFFLyQ���������������������������������������������������������������������������������������������������������������

���� 'HWDOOHV�FRPSXWDFLRQDOHV�����������������������������������������������������������������������������������������

���� 5HVXOWDGRV����������������������������������������������������������������������������������������������������������������

D�� 7LHPSR�GH�WUHSLGDFLyQ�����������������������������������������������������������������������������������������������

E�� 7LHPSR�FOiVLFR����������������������������������������������������������������������������������������������������������

F�� 7LHPSR�GH�UHYLYDO������������������������������������������������������������������������������������������������������

���� &RQFOXVLRQHV�������������������������������������������������������������������������������������������������������������

&RQFOXVLRQHV������������������������������������������������������������������������������������������������������

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

ËQGLFH�GH�LOXVWUDFLRQHV���������������������������������������������������������������������������������������

ËQGLFH�GH�ILJXUDV�������������������������������������������������������������������������������������������������
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1R�HV�WDUHD�IiFLO�UHVXPLU�ORV�DYDQFHV�FLHQWtILFRV�GH�XQ�LQWHUYDOR�GH�WLHPSR�FRQVLGHUDEOH�HQ�
XQD�~QLFD�SDODEUD��SHUR�HVR�QR�KD�GHVDQLPDGR�DO�VHU�KXPDQR�D�LQWHQWDUOR��HVSHFLDOPHQWH�
FXDQGR�VH�SURGXFHQ�DYDQFHV�UHYROXFLRQDULRV�TXH�SUiFWLFDPHQWH�FDPELDQ�HO�FXUVR�GH� ORV�
DFRQWHFLPLHQWRV��8VDPRV�WpUPLQRV�FRPR�(GDG�GH�3LHGUD�R�(GDG�GH�ORV�0HWDOHV�SDUD�GHILQLU�
SHULRGRV�GH�WLHPSR�HQ�ORV�TXH�KXER�FLHUWRV�PDWHULDOHV�TXH�GHWHUPLQDEDQ�\�FRQGLFLRQDEDQ�
ODV�SRVLELOLGDGHV�GHO�VHU�KXPDQR��\�DXQTXH�HVWD�WHUPLQRORJtD�QR�VH�KD�DSOLFDGR�D�WRGD�HO�
UHFRUULGR�GH�OD�KXPDQLGDG��QR�HV�GLItFLO�GDU�FRQ�PDWHULDOHV�FODYH�HQ�RWUDV�pSRFDV��FRPR�HO�
DFHUR�R�HO�FHPHQWR��SDUD�XQ�SDVDGR�QR�PX\�OHMDQR��\�RWURV�FRPR�HO�SOiVWLFR�R�HO�VLOLFLR�SDUD�
OD�pSRFD�DFWXDO��1R�VH�FRQRFH�TXp�QRV�GHSDUDUi�HO�IXWXUR�QL�VL� ORV�KLVWRULDGRUHV�YHQLGHURV�
FRQVLGHUDUiQ�TXH�³(GDG�GHO�*UDIHQR´�VXHQD�OR�VXILFLHQWHPHQWH�ELHQ��SHUR�VL�QRV�ILMDPRV�HQ�
WRGR�OR�TXH�HVWi�DSDUHFLHQGR�VREUH�HVWH�PDWHULDO�~OWLPDPHQWH�HQ�FXDQWR�D�DYDQFHV��HV�XQ�
FDQGLGDWR�EDVWDQWH�SURPHWHGRU��

1R�HV�QLQJXQD�VRUSUHVD�TXH�HO�JUDIHQR�OOHYH�SURWDJRQL]DQGR�QRWLFLDV�FRQ�UHJXODULGDG�GHVGH�
KDFH�DxRV��KDFLHQGR�JDOD�GH�ODV�IDEXORVDV�SURSLHGDGHV�TXH�VH�YDQ�GHVFXEULHQGR�DxR�D�DxR�
\�ODV�DSOLFDFLRQHV�TXH�VH�YDQ�HQFRQWUDQGR�HQ�WRGR�WLSR�GH�iPELWRV��1R�HQ�YDQR�VH�FRQRFH�
FRPR� HO� ³UHGHVFXEULPLHQWR´� GHO� JUDIHQR� D� VX� DLVODPLHQWR� D� QLYHO� H[SHULPHQWDO� HQ� ������
FXDQGR� OD� DSDUHQWH� UDFKD� GH� GLILFXOWDGHV� D� OD� KRUD� GH� REWHQHU� HVWH� PDWHULDO� HQ� XQDV�
FRQGLFLRQHV�DGHFXDGDV�SDUD�VX�HVWXGLR�FXOPLQy�SRU� ILQ� FRQ�DOJR� WDQ�VHQFLOOR� FRPR�FLQWD�
DGKHVLYD��'HVGH�HVH�PRPHQWR�FODYH�QXPHURVRV�HVWXGLRV�VREUH�HVWH�FRPSXHVWR�SURGLJLRVR�
WDQWR�D�QLYHO�H[SHULPHQWDO� FRPR� WHyULFR�KDQ� LGR�DSDUHFLHQGR�VLQ�GHVFDQVR��RWRUJDQGR� DO�
JUDIHQR�VX�IDPD�D�OR�ODUJR�GH�HVWRV�DxRV��

6HUi�SUHFLVDPHQWH�HO�SULPHU�FDStWXOR�GH�HVWD�7HVLV�'RFWRUDO�HO�TXH�KDEOH�H[WHQVLYDPHQWH�
GHO�JUDIHQR��FRPHQ]DQGR�SRU�VX�FRQVWLWX\HQWH�PiV�VLPSOH��HO�iWRPR�GH�FDUERQR��$�SDUWLU�GH�
XQDV�VLPSOHV�QRFLRQHV�VREUH�ODV�SRVLELOLGDGHV�GH�HVWH�HOHPHQWR�VH�SDVDUi�DO�SURSLR�JUDIHQR��
FRQ�FLHUWD�SURIXQGLGDG�HQ�OD�WXUEXOHQWD�KLVWRULD�GHVGH�KDFH�\D�VLJOR�\�PHGLR�FRQ�ORV�SULPHURV�
H[SHULPHQWRV�HQ�JUDILWR��KDVWD�HO�UHQDFLPLHQWR�\�SRVWHULRU�pSRFD�GRUDGD�GH�ORV�~OWLPRV�DxRV��
7DPELpQ�VH�KDEODUi�GH� ODV�H[FHOHQWHV�SURSLHGDGHV�PHFiQLFDV�\�HOHFWUyQLFDV�TXH� OR�KDQ�
FRQYHUWLGR� HQ� XQ� PDWHULDO� UHYROXFLRQDULR� �FRQ� HVSHFLDO� pQIDVLV� HQ� 7LJKW�%LQGLQJ� FRPR�
DSUR[LPDFLyQ� VHQFLOOD� SDUD� H[SOLFDU� HVWDV� ~OWLPDV�� DVt� FRPR� GH� DOJXQRV� PpWRGRV� GH�
REWHQFLyQ�\�SRWHQFLDOHV�DSOLFDFLRQHV��

(O�HVWXGLR�GHO�JUDIHQR�UHFRJLGR�HQ�HVWD�7HVLV�HV�GH�QDWXUDOH]D�WHyULFD��\�SRU�HOOR�HO�VHJXQGR�
FDStWXOR�KDEODUi�GH� ORV�PpWRGRV�FRPSXWDFLRQDOHV�HPSOHDGRV�SDUD�HOOR��FRQFUHWDPHQWH�OD�
7HRUtD�GHO�)XQFLRQDO�GH�OD�'HQVLGDG��')7���3DUWLHQGR�GH�OD�HFXDFLyQ�GH�6FKU|GLQJHU��TXH�
UHFRJH�HO�FRPSRUWDPLHQWR�GH�XQ�VLVWHPD�FXiQWLFR��YHUHPRV�ODV�GLILFXOWDGHV�TXH�SUHVHQWD�VX�
UHVROXFLyQ�\�OD�PHWRGRORJtD�UDGLFDO�SURSXHVWD�SRU�')7�TXH�OD�FRQYLUWLy�HQ�XQR�GH�ORV�PpWRGRV�
GH�FiOFXOR�PiV�HPSOHDGRV�KR\�HQ�GtD��8QD�OLJHUD�LQWURGXFFLyQ�VREUH�ODV�GLYHUVDV�IRUPDV�HQ�
ODV�TXH�VH�SXHGH�DSOLFDU� �ORV�GHQRPLQDGRV� IXQFLRQDOHV��D\XGDUi�D�HQWHQGHU� ORV�FiOFXORV�
FRPSXWDFLRQDOHV�TXH�VH�KDQ�UHDOL]DGR�HQ�HVWH�SUR\HFWR��

/D� LQYHVWLJDFLyQ� WHyULFD� GHO� JUDIHQR� KD� VLGR� OD� TXH� KD� SUHYDOHFLGR�� GHELGR� D� VX�PD\RU�
IDFLOLGDG� D� QLYHO� SUiFWLFR� \� D� ODV� GLILFXOWDGHV� TXH� SUHVHQWD� VLQWHWL]DU� \� WUDEDMDU�
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H[SHULPHQWDOPHQWH�FRQ�XQ�PDWHULDO�FRPR�HO�JUDIHQR��6LJXLHQGR�HVWD�OtQHD��HO�SULQFLSDO�IRFR�
GH�HVWD�7HVLV�HV�HO�HVWXGLR� WHyULFR�GHO� IHQyPHQR�FRQRFLGR�FRPR� UHJHQHUDFLyQ�FXiQWLFD��
8VDQGR�GH�QXHYR�OD�HFXDFLyQ�GH�6FKU|GLQJHU�FRPR�SDUWLGD�VH�YHUi�FyPR�VH�FRPSRUWDQ�VXV�
VROXFLRQHV�SDUD�HO�JUDIHQR�FRQ�HO�WLHPSR��HQ�TXp�FRQVLVWH�OD�UHJHQHUDFLyQ�FXiQWLFD�\�FyPR�
SXHGH�UHODFLRQDUVH�FRQ�HO�SURSLR�PDWHULDO��/RV�FRQFHSWRV�GHO�SDTXHWH�GH�RQGDV�\�ORV�WLHPSRV�
GH�UHJHQHUDFLyQ�WDPELpQ�VH�H[SOLFDUiQ�DTXt��\D�TXH�FRQVWLWXLUiQ�OD�SULQFLSDO�KHUUDPLHQWD�GHO�
DQiOLVLV�GH�ORV�GDWRV�\�ORV�UHVXOWDGRV�TXH�VH�H[WUDLJDQ�GH�HOORV��

(O�FXDUWR�FDStWXOR�VH�FHQWUDUi�HQ�HO�VLVWHPD�GH�HVWXGLR�HPSOHDGR��TXH�FRPR�HO�SURSLR�WtWXOR�
GH�OD�7HVLV�LQGLFD��VHUi�XQ�IUDJPHQWR�GH�JUDIHQR��'XUDQWH�HVWH�FDStWXOR�VH�KDEODUi�GH�FyPR�
VH� KDQ� LGR� VHOHFFLRQDQGR� \� RSWLPL]DQGR� SDUiPHWURV� FRPR� HO� WDPDxR� \� IRUPD� GH� HVWRV�
IUDJPHQWRV��DGHPiV�GH�RWURV�GHWDOOHV�PiV�WpFQLFRV�FRPR�HO�PpWRGR�GH�FiOFXOR�GHQWUR�GH�
ODV�SRVLELOLGDGHV�GH�')7��HO�SDTXHWH�GH�RQGDV�SDUD�HO�HVWXGLR�GH�OD�HYROXFLyQ�WHPSRUDO��ODV�
GLYHUVDV� DSUR[LPDFLRQHV� DQDOtWLFDV� SDUD� ORV� UHVXOWDGRV� R� ORV� SURJUDPDV� LQIRUPiWLFRV�
HPSOHDGRV�GXUDQWH�HVWRV�DxRV��

(O�TXLQWR�FDStWXOR�PDUFDUi�HO�ILQDO�GH�OD�SDUWH�H[SOLFDWLYD�GH�OD�7HVLV�\�WUDWDUi�VREUH�+H[)HUD��
XQD�KHUUDPLHQWD�LQIRUPiWLFD�GLVHxDGD�SDUD�HVWH�SUR\HFWR�FRPR�D\XGD�SDUD�OD�SUHSDUDFLyQ�
GH� ORV�FiOFXORV�FRPSXWDFLRQDOHV�\�SRVWHULRU� OHFWXUD�\�H[WUDFFLyQ�GH�UHVXOWDGRV��6H�YHUiQ�
DVSHFWRV�PiV�LQWHUQRV�GHO�SURJUDPD�FRPR�OD�JHQHUDFLyQ�GHO�IUDJPHQWR��ODV�RSWLPL]DFLRQHV�
SUHYLDV�DO�FiOFXOR�SULQFLSDO�R�HO�FiOFXOR�GH� OD�HYROXFLyQ� WHPSRUDO��HQWUH�RWURV��3XHVWR�TXH�
VLPSOHPHQWH� HV� XQD� KHUUDPLHQWD� GH� DSR\R� QR� HV� GHO� WRGR� QHFHVDULR� FRQRFHU� VX�
IXQFLRQDPLHQWR� SDUD�HQWHQGHU� ORV� UHVXOWDGRV� GHO� HVWXGLR�� SHUR�GDGD� OD� JUDQ� FDQWLGDG�GH�
FiOFXORV�TXH�VH�KDQ�UHDOL]DGR�FRQ�VX�D\XGD�HV�GLItFLO�QR�GHGLFDUOH�DOJR�GH�DWHQFLyQ�HQ�HVWD�
PHPRULD��

/RV�VLJXLHQWHV�FDStWXORV�KDVWD�HO�ILQDO�GH�OD�7HVLV�FRPSUHQGHQ�OD�SDUWH�PiV�³H[SHULPHQWDO´�
GHO�HVWXGLR��HO�DQiOLVLV�GH�ORV�UHVXOWDGRV�GH�ORV�FiOFXORV�SDUD�GLFKRV�IUDJPHQWRV�GH�JUDIHQR��
ORV�FXDOHV�VH�KDQ�VRPHWLGR�D�PXOWLWXG�GH�FRQGLFLRQHV�VREUH�ODV�FXDOHV�REVHUYDU�VXV�HIHFWRV�
HQ� ODV� SURSLHGDGHV� GHO� PDWHULDO�� (VWH� DQiOLVLV� VH� UHDOL]DUi� SRU� XQ� ODGR� FRQ� XQ� HVWXGLR�
HQHUJpWLFR��\�SRU�RWUR�PHGLDQWH�ORV�WLHPSRV�GH�UHJHQHUDFLyQ��

(O� VH[WR� FDStWXOR� VHUYLUi� FRPR� OtQHD� EDVH� SDUD� WRGD� OD� 7HVLV� PRVWUDQGR� HO� IDFWRU� PiV�
LPSRUWDQWH�HQ�HVWH�HVWXGLR��OD�FXUYDWXUD�GHO�JUDIHQR��6L�ELHQ�HO�JUDIHQR�LGHDO�HV�SODQR��HQ�OD�
SUiFWLFD�KD�PRVWUDGR�VHU�XQ�PDWHULDO�PXFKR�PiV�PROGHDEOH�\�FDPELDQWH��FDSD]�GH�SUHVHQWDU�
XQD�FXUYDWXUD�QDWXUDO�SHUVLVWHQWH��SRU�HOOR��HO�SULQFLSDO�HIHFWR�TXH�FRQVLGHUDUHPRV�HQ�HVWH�\�
SRVWHULRUHV�FDStWXORV�HV�HO�GH� OD� FXUYDWXUD��HQ�GLIHUHQWHV� WLSRV�\�PDJQLWXGHV��(O� VpSWLPR�
FDStWXOR�� SRU� RWUD� SDUWH�� VH� FHQWUD� HQ� XQ� HQIRTXH� PiV� UHDOLVWD� GHO� HVWXGLR� GHO� JUDIHQR�
FXUYDGR�� SHUPLWLHQGR� TXH� DGRSWH� ODV� HVWUXFWXUDV� GH�PHQRU� HQHUJtD� SRVLEOH� D� WUDYpV� GH�
GLIHUHQWHV�PRGRV�GH�DQFODMH�GH�QXHVWUR�IUDJPHQWR��ORV�FXDOHV�LQWHQWDQ�HPXODU�VLWXDFLRQHV�
H[SHULPHQWDOHV�PiV�DVHTXLEOHV��(O�HVWXGLR�VHUi�IXQGDPHQWDOPHQWH�FRPSDUDWLYR�UHVSHFWR�DO�
FDVR�DQWHULRU�\�D�ORV�GLIHUHQWHV�PRGRV�GH�DQFODMH��SRU�OR�TXH�HV�GH�HVSHUDU�TXH�DSDUH]FDQ�
WHQGHQFLDV�VLPLODUHV��

(O�RFWDYR�FDStWXOR�VH�EDVD�HQ�OD�LQWURGXFFLyQ�GH�XQ�FDPSR�HOpFWULFR�H[WHUQR�DO�JUDIHQR��D�ILQ�
GH�REVHUYDU�VXV�HIHFWRV�FRQMXQWRV�D� OD�SURSLD�FXUYDWXUD�� /DV�VRUSUHQGHQWHV�SURSLHGDGHV�
HOHFWUyQLFDV�GHO�JUDIHQR�VH�YHQ�DIHFWDGDV�GLUHFWDPHQWH�SRU�HO� FDPSR�HOpFWULFR�� OOHJDQGR�
LQFOXVR� D� HIHFWRV� FODUDPHQWH� YLVLEOHV� HQ� IRUPD� GH� PRGLILFDFLRQHV� HVWUXFWXUDOHV��
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2EVHUYDUHPRV� SUHFLVDPHQWH� FyPR� VH� FRPSRUWD� HO� PDWHULDO� HQ� SUHVHQFLD� GH� XQ� FDPSR�
HOpFWULFR�SHUSHQGLFXODU�GH� LQWHQVLGDG�\�VHQWLGR�FRQRFLGRV��\�VX�HIHFWR�HQ�OD�HQHUJtD�\�ORV�
WLHPSRV�GH�UHJHQHUDFLyQ��

)LQDOPHQWH��HO�QRYHQR�\�~OWLPR�FDStWXOR�GH�UHVXOWDGRV�PDUFD�HO�ILQDO�GH�HVWH�SUR\HFWR�D�WUDYpV�
GHO�HVWXGLR�GH�XQ�IHQyPHQR�FLHUWDPHQWH�H[yWLFR�\�GLItFLO�GH�REVHUYDU�D�QLYHO�H[SHULPHQWDO��HO�
=LWWHUEHZHJXQJ��3DUD�HOOR�HQ�OXJDU�GH�PRGLILFDU�ODV�FRQGLFLRQHV�GHO�FiOFXOR�FRPSXWDFLRQDO�
VH�WUDEDMDUi�FRQ�XQ�HMHPSOR�PX\�SDUWLFXODU�GHO�SDTXHWH�GH�RQGDV��XWLOL]DQGR�XQD�YH]�PiV�
ORV�FiOFXORV�LQLFLDOHV�GH�FXUYDWXUD�FRPR�EDVH��D�ILQ�GH�REWHQHU�PiV�LQIRUPDFLyQ�VREUH�HVWH�
H[WUDxR� IHQyPHQR��$�GLIHUHQFLD�GHO� UHVWR�GH�FDStWXORV�� UHVHUYDUHPRV�HO� WUDVIRQGR� WHyULFR�
VREUH�HO�=LWWHUEHZHJXQJ�SDUD�HVWH�~OWLPR�FDStWXOR��GHMDQGR�DVt�ORV�FDStWXORV�LQWURGXFWRULRV�
SDUD�OD�H[SOLFDFLyQ�GH�FRQFHSWRV�PiV�JOREDOHV�\�SUHVHQWHV�HQ�WRGR�HO�SUR\HFWR��

&HUUDUHPRV�HVWD�7HVLV�'RFWRUDO�FRQ�XQD�VHOHFFLyQ�GH�ODV�SULQFLSDOHV�FRQFOXVLRQHV�H[WUDtGDV�
D� SDUWLU� GH� ORV� UHVXOWDGRV� TXH� VH� KDQ� REWHQLGR� GXUDQWH� HVWRV� DxRV� \� VXV� SRVLEOHV�
LPSOLFDFLRQHV��3XHVWR�TXH�FDGD�FDStWXOR�LQGLYLGXDO�GH�UHVXOWDGRV�UHFRJHUi�ORV�KHFKRV�D�XQ�
QLYHO�PiV�H[KDXVWLYR��HVWH�FDStWXOR�GH�FRQFOXVLRQHV�VHUYLUi�GH�UHVXPHQ�GH�WRGR�OR�DSUHQGLGR�
\�GHVFXELHUWR�D�OR�ODUJR�GH�HVWH�SUR\HFWR��

� �
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��SURWRQHV����QHXWURQHV����HOHFWURQHV��(VWDV�WUHV�FLIUDV�FDUDFWHUL]DQ�HO�LVyWRSR�PiV�FRP~Q�
GH�XQR�GH�ORV�HOHPHQWRV�TXtPLFRV�PiV�LPSRUWDQWHV�TXH�OD�KXPDQLGDG�KD\D�FRQRFLGR�MDPiV��
HO�FDUERQR��'H�VtPEROR�&�\�XQD�PDVD�GH�DWyPLFD�GH����XQLGDGHV��SRVHH�RWURV�GRV�LVyWRSRV�
QDWXUDOHV��HO���&��XQ�YLHMR�FRQRFLGR�HQ�OD�TXtPLFD�RUJiQLFD�SRU�VX�UHOHYDQFLD�HQ�5HVRQDQFLD�
0DJQpWLFD�1XFOHDU��\�HO���&��FX\D�UDGLDFWLYLGDG�\�XQD�YLGD�PHGLD�FRQRFLGD�GH������DxRV�>�@�
SHUPLWHQ�VX�XVR�HQ�OD�GDWDFLyQ�GH�HVSHFtPHQHV�RUJiQLFRV��

'HQWUR�GH�OD�WDEOD�SHULyGLFD�VH�HQFXHQWUD�HQ�HO�SHULRGR����\�JUXSR�����OR�TXH�OH�VLW~D�GHQWUR�
GHO�EORTXH�S�� WDO�\�FRPR�VH�UHIOHMD�HQ� OD�FRQILJXUDFLyQ�HOHFWUyQLFD�DGRSWDGD�SRU�VXV�VHLV�
HOHFWURQHV�HQ�HO�HVWDGR�IXQGDPHQWDO���V���V���S���(VWRV�FXDWUR�~OWLPRV�HOHFWURQHV��DO�HVWDU�
HQ�OD�FDSD�PiV�H[WHUQD��FRQVWLWX\HQ�VXV�HOHFWURQHV�GH�YDOHQFLD�\�ORV�TXH�GHILQLUiQ�OD�PD\RU�
SDUWH� GHO� FRPSRUWDPLHQWR� TXtPLFR� GH� HVWH� HOHPHQWR�� 3DUD� FRPSOHWDU� HO� OOHQDGR� GH� VXV�
RUELWDOHV��HO�FDUERQR�WLHQGH�D�IRUPDU�FXDWUR�HQODFHV�HQ�VX�PD\RUtD�GH�FRPSXHVWRV��D�ILQ�GH�
REWHQHU� RWURV� FXDWUR� HOHFWURQHV� \� REWHQHU� OD� FRQILJXUDFLyQ�GH� JDV� QREOH� �V���S��� FRQ� OD�
LQKHUHQWH�HVWDELOLGDG�TXH�HOOR�LPSOLFD��

(VWRV�FXDWUR�HOHFWURQHV�DGLFLRQDOHV�ORV�SXHGH�DGTXLULU�HQ�PXOWLWXG�GH�IRUPDV��GDQGR�OXJDU�D�
FRPSXHVWRV�GH�PX\�GLYHUVD�QDWXUDOH]D��3XHGH�GHFDQWDUVH�SRU�XQ�HQODFH�GH� WLSR� LyQLFR��
DGTXLULHQGR�ORV�FXDWUR�HOHFWURQHV�SDUD�IRUPDU�HO�DQLyQ�FDUEXUR��&����HO�FXDO�DO�DVRFLDUVH�FRQ�
FDWLRQHV�GH�FLHUWRV�HOHPHQWRV�GH�ORV�SULPHURV�JUXSRV�IRUPD�FRPSXHVWRV�LyQLFRV�WLSR�/L�&��
%H�&�R�$O�&����

7DPELpQ�SXHGH� GHFDQWDUVH�SRU�RWUR� WLSR�GH�FRPSXHVWRV� FRQ�HQODFHV�GH� WLSR�PHWiOLFR� \�
HVWHTXLRPHWUtDV�PHQRV�GHILQLGDV��VLHQGR�PiV�FRPSXHVWRV�LQWHUVWLFLDOHV�R�DOHDFLRQHV�HQ�ODV�
TXH�HO�FDUERQR�VH� LQWURGXFH�HQ� ORV�KXHFRV�SUHVHQWHV�HQ� OD� UHG�PHWiOLFD��$OJXQRV�GH� ORV�
HMHPSORV�PiV�UHSUHVHQWDWLYRV�VRQ�HO�FDUEXUR�GH�WXQJVWHQR��:&��GH�JUDQ�GXUH]D�\�DSOLFDFLyQ�
LQGXVWULDO� FRPR� DEUDVLYR�� \� OD� FHPHQWLWD�� )H�&�� XQR� GH� ORV� SULQFLSDOHV� FRPSRQHQWHV� GHO�
DFHUR��

)LQDOPHQWH�� HQ� OD� VHFFLyQ� GHUHFKD� GH� OD� WDEOD� SHULyGLFD�� HO� FDUERQR� SUHVHQWD� VX�PD\RU�
YHUVDWLOLGDG�JUDFLDV�D� OD� IRUPDFLyQ�GH�HQODFHV�FRYDOHQWHV�FRQ� HOHPHQWRV�PX\�GLYHUVRV�R�
LQFOXVR�FRQVLJR�PLVPR��VLHQGR�HVWDV�SRVLELOLGDGHV�WDQWDV�TXH�EiVLFDPHQWH�PDUFDQ�OD�SRU�
RWUR� ODGR� GLIXVD� OtQHD� HQWUH� OD� TXtPLFD� RUJiQLFD� H� LQRUJiQLFD�� (VWRV� HQODFHV� FRYDOHQWHV�
SXHGHQ�SUHVHQWDUVH�HQ�GLYHUVDV� IRUPDV�� FRPR�HQODFHV�VLPSOHV��GREOHV�� WULSOHV�R� LQFOXVR�
VLVWHPDV�DURPiWLFRV��GDQGR�OXJDU�D�IDPLOLDV�H[WHQVDV�GH�FRPSXHVWRV��

(Q�HO�FDVR�GH�HVWRV�HQODFHV�FRYDOHQWHV��ODV�GLVWDQFLDV�\�iQJXORV�GH�HQODFH�D�ORV�TXH�GDQ�
OXJDU� VH� SXHGH� H[SOLFDU� SRU� PHGLR� GH� OD� KLEULGDFLyQ� GH� VXV� RUELWDOHV� DWyPLFRV�� XQD�
FRPELQDFLyQ�OLQHDO�HQWUH�ORV�RUELWDOHV�V�\�S�HQ�HVWH�FDVR��TXH�GDQ�OXJDU�D�RUELWDOHV�KtEULGRV�
VSQ�FRQ�RULHQWDFLRQHV�FRQFUHWDV��JUDFLDV�D�OD�SUR[LPLGDG�HQ�HQHUJtD�GH�ORV�RUELWDOHV��V�\��S�
>�@��(VWR�SHUPLWH�H[SOLFDU�ODV�JHRPHWUtDV�REWHQLGDV�HQ�PXOWLWXG�GH�FRPSXHVWRV�FRYDOHQWHV�
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GH� FDUERQR�� SRU� OR� TXH� QR� HV� GH� H[WUDxDU� TXH� VH� HPSOHH� KDELWXDOPHQWH� HQ� OD� TXtPLFD�
RUJiQLFD��DVt�FRPR�DOJXQRV�FRPSXHVWRV�LQRUJiQLFRV�GH�FDUERQR��

(Q�SULQFLSLR��HO�IHQyPHQR�GH�OD�KLEULGDFLyQ�LPSOLFDUtD�XQ�FLHUWR�DXPHQWR�HQ�HQHUJtD�SXHVWR�
TXH� ORV� HOHFWURQHV� GHO� RUELWDO� �V� VH� YHQ� IRU]DGRV� D� GHVDSDUHDUVH� \� D� SDVDU� D� XQ� QLYHO�
OLJHUDPHQWH�PiV�HQHUJpWLFR��SHUR� OD�HVWDELOL]DFLyQ�GHULYDGD�GH� OD� IRUPDFLyQ�GH�P~OWLSOHV�
HQODFHV�FRPSHQVDUtD�GH�VREUD�HVWH�DSRUWH��KDFLHQGR�SRVLEOH�TXH�HO�FDUERQR�VH�HQFXHQWUH�
HQ� PXOWLWXG� GH� HQWRUQRV� JHRPpWULFRV�� 3RU� HMHPSOR�� ORV� iWRPRV� GH� FDUERQR� FRQ� FXDWUR�
HQODFHV�VH�HQFXHQWUDQ�HQ�XQ�HQWRUQR�WHWUDpGULFR�TXH�VH�FRUUHVSRQGHUtD�FRQ�XQD�KLEULGDFLyQ�
VS���GDQGR�FXDWUR�RUELWDOHV�KtEULGRV�FRQ�XQ�HOHFWUyQ�FDGD�XQR��3DUD�UHGXFLU�ODV�UHSXOVLRQHV�
LQWHUHOHFWUyQLFDV��HVWRV�VH�RULHQWDQ�VHJ~Q� ORV�YpUWLFHV�GH�XQ� WHWUDHGUR�FRQ�XQ�iQJXOR�GH�
�������HQWUH�Vt��FRPR�VH�SXHGH�DSUHFLDU�HQ�OD�,OXVWUDFLyQ����
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&XDQGR�HO�FDUERQR�IRUPD�WUHV�HQODFHV��SRU�RWUD�SDUWH��pVWRV�IRUPDQ�iQJXORV�GH�HQODFH�GH�
������GDQGR�OXJDU�D�XQ�HQWRUQR�WULJRQDO�SODQR��3DUD�ORJUDU�RUELWDOHV�KtEULGRV�TXH�VDWLVIDJDQ�
HVWD� JHRPHWUtD�� HQ� OD�KLEULGDFLyQ� VyOR� SDUWLFLSDQ� HO� RUELWDO� �V� \� GRV�RUELWDOHV� S�� TXH�SRU�
FRQYHQFLyQ�VH�FRQVLGHUDQ�HO�[�H�\��TXHGDQGR�HO�]�SXUR�\�SHUSHQGLFXODU�DO�SODQR�IRUPDGR�SRU�
ORV�KtEULGRV�VS���,OXVWUDFLyQ�����
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3RU�~OWLPR��HO�FDUERQR�SXHGH�DGRSWDU�XQD�KLEULGDFLyQ�PiV�HPSOHDQGR�HO�RUELWDO��V�\�XQ�~QLFR�
RUELWDO��S��TXH�SRU�FRQYHQFLyQ�VH�GHVLJQD�FRPR�]��SDUD�IRUPDU�GRV�KtEULGRV�VS�TXH�VH�VLW~DQ�
HQ�SRVLFLRQHV�RSXHVWDV�� GDQGR� OXJDU� D�GRV�HQODFHV� FRQ�XQ�iQJXOR� HQWUH� HOORV�GH�������
IRUPDQGR�DVt�XQD�JHRPHWUtD�OLQHDO�R�GLJRQDO��,OXVWUDFLyQ�����
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&RQYLHQH�PHQFLRQDU� TXH�� DXQTXH� ORV� RUELWDOHV� �S� QR� VH� XVHQ� HQ� OD� KLEULGDFLyQ�� Vt� TXH�
SXHGHQ�SDUWLFLSDU�HQ�HO�HQODFH�TXtPLFR��IRUPDQGR�HQODFHV�GH�WLSR�ʌ�SRU�VRODSDPLHQWR�ODWHUDO��
HQ�OXJDU�GH�ORV�ı�TXH�VXUJHQ�GHO�VRODSDPLHQWR�IURQWDO�GH�ORV�RUELWDOHV�KtEULGRV��(VWRV�HQODFHV�
ʌ�KDFHQ�TXH��FXDQGR�HO�FDUERQR�SUHVHQWH� ODV�KLEULGDFLRQHV�VS��\�VS��VH� IRUPHQ�HQODFHV�
GREOHV��WULSOHV�R�LQFOXVR�VLVWHPDV�GHVORFDOL]DGRV�GH�JUDQ�H[WHQVLyQ�VL�KD\�ODUJDV�FDGHQDV�
GH� HVWRV� iWRPRV�� D� PHQXGR� FRQVWLWX\HQGR� ORV� RUELWDOHV� PiV� LPSRUWDQWHV� GH� FLHUWDV�
PROpFXODV�SRU�VX�LQWHUYHQFLyQ�HQ�UHDFFLRQHV��SURSLHGDGHV�ySWLFDV�GHULYDGDV��FRQGXFWLYLGDG��
HWF��/DV�HVWUXFWXUDV�FRQ�XQD�JUDQ�SUHVHQFLD�GH�OD�KLEULGDFLyQ�VS���SRU�RWUR�ODGR��VXHOHQ�HVWDU�
FDUDFWHUL]DGDV�SRU�VX�SRFD�UHDFWLYLGDG�GHELGR�D�OD�JUDQ�IRUWDOH]D�GHO�HQODFH�ı�IRUPDGR��

$XQTXH�DTXt� VH� KD� KDEODGR� GH� ODV� WUHV� KLEULGDFLRQHV�SULQFLSDOHV� HQ� ODV� TXH�DSDUHFH� HO�
FDUERQR��HV�SUHFLVR�VHxDODU�TXH�OD�KLEULGDFLyQ�HV�XQ�PHUR�LQVWUXPHQWR�PDWHPiWLFR�HPSOHDGR�
SDUD�H[SOLFDU�ODV�JHRPHWUtDV�GH�PROpFXODV�\�FRPSXHVWRV�TXH�FDUHFHQ�GH�VHQWLGR�HPSOHDQGR�
~QLFDPHQWH� ORV�RUELWDOHV�SXURV��V� \��S��'HO�PLVPR�PRGR��HQ�HVWRV�FDVRV�HO�Q~PHUR�GH�
RUELWDOHV�SXURV�HPSOHDGRV�FRLQFLGH�VRQ�OD�VXPD�GH�ORV�VXEtQGLFHV�GH�OD�KLEULGDFLyQ��XQ�V�\�
XQ�S�SDUD�GDU�GRV�VS��HWF���SHUR�HVWRV�VyOR�GHQRWDQ�UHDOPHQWH�OD�SURSRUFLyQ�GH�FDUiFWHU�V�\�
S�TXH� WLHQH�HO� UHVXOWDGR� ILQDO��QDGD�QRV� LPSHGLUtD� IRUPDU�XQ�KtEULGR�VS��� FRQ�XQ�����GH�
FDUiFWHU�\�XQ�����GH�FDUiFWHU�S��D�SHVDU�GH�TXH�QR�KD\D�FXDWUR�RUELWDOHV��S��(VWR�VHUtD�
QHFHVDULR�SDUD�IRUPDU���VS��LGpQWLFRV��SHUR�QR�KD\�QDGD�TXH�REOLJXH�D�TXH�HQ�XQ�FRPSXHVWR�
ORV�RUELWDOHV�KtEULGRV�GHEDQ�VHU�WRGRV�LJXDOHV��

'HO�PLVPR�PRGR��DTXt�VROR�VH�KDQ�KDEODGR�GH�ODV�KLEULGDFLRQHV�VS��VS��\�VS��GHO�FDUERQR��
SHUR�HVWH�WUDWDPLHQWR�PDWHPiWLFR�QR�VH�OLPLWD�D�HVWH�HOHPHQWR�R�HVWH�FRQMXQWR�GH�RUELWDOHV��
DO� FRQWUDULR�� /D� HVWUXFWXUD� GH� QXPHURVRV� FRPSXHVWRV� SXHGH� UDFLRQDOL]DUVH� HQ� SULPHUD�
LQVWDQFLD�GH�HVWD�IRUPD�TXH��DXQ�FRQ�VXV�OLPLWDFLRQHV��HV�XQ�EXHQ�SXQWR�GH�SDUWLGD�SDUD�XQ�
HVWXGLR�FXDOLWDWLYR�PiV�SURIXQGR�WDQWR�DO�WUDWDU�GH�PROpFXODV�VHQFLOODV�FRPR�DO�FRQVLGHUDU�
FRPSOHMRV� GH� WUDQVLFLyQ� \� GHPiV� FRPSXHVWRV� FRQ� PHWDOHV�� GRQGH� HV� FRP~Q� HPSOHDU�
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KLEULGDFLRQHV�TXH� LQFOX\DQ� ORV�RUELWDOHV�G��FRPR� OD�GVS��SDUD�XQ�HQWRUQR�SODQRFXDGUDGR��
VS�G�SDUD�XQD�ELSLUiPLGH�WULJRQDO��\�VS�G��SDUD�XQ�RFWDHGUR��1XHVWUR�iWRPR�GH�FDUERQR�QR�
SRGUtD�SUHVHQWDU�QLQJXQD�GH�HOODV�HQ�FRQGLFLRQHV�QRUPDOHV�SRU�ORV�QLYHOHV�HQHUJpWLFRV�TXH�
UHTXHULUtDQ��H�LQFOXVR�HOHPHQWRV�PiV�SHVDGRV�GHO�JUXSR�S��FRPR�IRVIRUR�R�D]XIUH��SXHGHQ�
IRUPDU�FRPSXHVWRV�FRQ�HVRV�HQWRUQRV�VLQ�QHFHVLWDUODV���SRU�OR�TXH�QR�VH�KDEODUi�PiV�GH�
HOODV��

'H� HVWD� IRUPD�� \� FRQ� ODV� P~OWLSOHV� KLEULGDFLRQHV� TXH� VH� KDQ� YLVWR�� HO� FDUERQR� SXHGH�
SUHVHQWDUVH�HQ�PXOWLWXG�GH�IRUPDV��\D�QR�VyOR�XQLGR�D�RWURV�HOHPHQWRV�VLQR�SRU�Vt�VROR��FRQ�
HO�GXUtVLPR�GLDPDQWH�FRPR�UHSUHVHQWDQWH�GH�OD�KLEULGDFLyQ�VS���R�HO�EODQGR�JUDILWR�FRQ�XQD�
HVWUXFWXUD�ODPLQDU�FRQ�KLEULGDFLyQ�VS���FRQ�HQRUPHV�GLIHUHQFLDV�HQ�DVSHFWR��SURSLHGDGHV��
XVRV��DEXQGDQFLD�\�YDORU��

�

����8Q�SRFR�GH�KLVWRULD�
�

/D�VHFFLyQ�DQWHULRU�DFDEy�KDFLHQGR�UHIHUHQFLD�D�XQR�GH�ORV�PDWHULDOHV�FRQ�ORV�TXH�HVWDPRV�
PiV� IDPLOLDUL]DGRV��HO� JUDILWR��$�VLPSOH�YLVWD�QR�QRV�SDUHFHUtD�XQD�VXVWDQFLD�GHPDVLDGR�
LQWHUHVDQWH��HV�QHJUR��OR�YHPRV�HQ�ODV�PLQDV�GH�ORV�OiSLFHV��PDQFKD�PXFKR�\�VH�URPSH�FRQ�
PiV�IDFLOLGDG�GH�OD�TXH�TXHUUtDPRV��3RU�HVR�D�YHFHV�SXHGH�UHVXOWDU�GLItFLO�FUHHU�TXH�D�SDUWLU�
GH�HVWH�PDWHULDO�VH�KD\DQ�HQFRQWUDGR�RWURV�GH�SURSLHGDGHV�\�XVRV�WDQ�VRUSUHQGHQWHV��FRPR�
HO�JUDIHQR�\��HQ�FLHUWR�PRGR��ORV�QDQRWXERV�GH�FDUERQR�\�ORV�IXOOHUHQRV��

/D�KLVWRULD�GHO�JUDILWR� \�GHO�JUDIHQR�HVWiQ�QHFHVDULDPHQWH� UHODFLRQDGDV��(O�JUDILWR� \D�VH�
FRQRFtD�GHVGH�OD�DQWLJ�HGDG��REWHQLHQGR�VX�QRPEUH�SUHFLVDPHQWH�GH�VX�XVR�HQ�OD�HVFULWXUD�
DQWLJXD��6X�HVWUXFWXUD��VLQ�HPEDUJR��QR�VH�FRQRFLy�KDVWD�EDVWDQWH�PiV�DGHODQWH��%URGLH��HQ�
�����>�@��ORJUy�REWHQHU�XQD�VXVWDQFLD�ODPLQDU�D�EDVH�GH�WUDWDU�JUDILWR�FRQ�iFLGRV�EDVWDQWH�
IXHUWHV��D�OD�TXH�OODPy�iFLGR�JUDItWLFR��(VWD�HVWUXFWXUD�ODPLQDU�VH�FRQILUPy�SRVWHULRUPHQWH�
FRQ�ODV�WpFQLFDV�GH�GLIUDFFLyQ�HQ�SROYR�HQ������>�@��\�HQ�PRQRFULVWDO�HQ������>�@���REWHQLHQGR�
DVt�OD�HVWUXFWXUD�GH�OiPLQDV�SDUDOHODV�VXSHUSXHVWDV�TXH�FRQRFHPRV��

8Q�WLHPSR�GHVSXpV��HQ�������:DOODFH�>�@�FRPHQ]y�ORV�WUDEDMRV�WHyULFRV�VREUH�HO�JUDIHQR��
HVWD� OiPLQD� EiVLFD� TXH� SRU� DSLODPLHQWR� IRUPDED� HO� JUDILWR�� FDOFXODQGR� \� SXEOLFDQGR� VX�
HVWUXFWXUD�GH�EDQGDV��/RV�FiOFXORV� UHDOL]DGRV�SRU�:DOODFH�QR�VH�SXHGHQ�FRPSDUDU�D� ODV�
JUDQGHV�VLPXODFLRQHV�TXH�VH�KDFHQ�KR\�HQ�GtD��\D�TXH�VH�EDVDEDQ�HQ�XQ�PRGHOR�VHQFLOOR�
TXH� LJQRUDED� QXPHURVDV� LQWHUDFFLRQHV� HQWUH� HOHFWURQHV� \� iWRPRV�� SHUR� VXV� UHVXOWDGRV�
IXHURQ� OR� VXILFLHQWHPHQWH� LPSRUWDQWHV� H� LPSDFWDQWHV� FRPR� SDUD� TXH� WRGDYtD� VH� VLJD�
HPSOHDQGR�KR\�HQ�GtD��\D�VHD�SDUD�XQ�HVWXGLR�JHQHUDO�GH�VXV�SURSLHGDGHV�R�GH�SXQWR�GH�
SDUWLGD�D�PRGHORV�PHMRUHV��

/RV� HVIXHU]RV� HQ� DPERV� FDPSRV� WHyULFR� \� H[SHULPHQWDO� FRPHQ]DURQ� D� SURJUHVDU�
SDXODWLQDPHQWH��ORV�SULPHURV�SUHGLFLHQGR�XQDV�SURSLHGDGHV�HOHFWUyQLFDV�\�PHFiQLFDV�QXQFD�
YLVWDV� �TXH� VH� YHUiQ� PiV� DGHODQWH��� \� ORV� VHJXQGRV� DYDQ]DQGR� HQ� ODV� WpFQLFDV� GH�
DLVODPLHQWR�GH�FDSDV��IDEULFDFLyQ� LQ�VLWX�\�REVHUYDFLyQ�PHGLDQWH�WpFQLFDV�GH�PLFURVFRStD�
HOHFWUyQLFD��*UDFLDV�D�OD�PD\RU�IDFLOLGDG�HQ�OD�UDPD�FRPSXWDFLRQDO�OD�LQYHVWLJDFLyQ�WHyULFD�
VREUH� ODV� SURSLHGDGHV� \� SRWHQFLDOHV�DSOLFDFLRQHV�GHO� JUDIHQR� FUHFLy� FRQVLGHUDEOHPHQWH��
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PLHQWUDV�TXH�OD�H[SHULPHQWDO�HQFRQWUDED�EDVWDQWHV�GLILFXOWDGHV�D�OD�KRUD�GH�FRQVHJXLU�DLVODU�
HVWDV�HVFXUULGL]DV�OiPLQDV���

/DV�HVSHUDQ]DV�GH�DLVODU�HO�JUDIHQR�GH�IRUPD�FRQVLVWHQWH�\�SUiFWLFD�SDUHFtDQ�GLVPLQXLU�SRFR�
D�SRFR��SXHVWR�TXH�DXQTXH�Vt�VH�FRQRFtDQ�PpWRGRV�SDUD�GHVSUHQGHU�HVWDV�OiPLQDV��PXFKRV�
GH�HOORV�EDVDGRV�HQ�OD�LQWHUFDODFLyQ�GH�PROpFXODV�HQWUH�HOODV�SDUD�VHSDUDUODV�OR�VXILFLHQWH��
DO�HVWLOR�GH�6FKDIKDHXWO�>�@�FXDQGR�REVHUYy�OD�GLODWDFLyQ�GH�OD�UHG�GHO�JUDILWR�FRQ�VXOI~ULFR��
HUD�FRPSOLFDGR�FRQWURODU�OD�QDWXUDOH]D�GHO�SURGXFWR�ILQDO��D�PHQXGR�HQ�IRUPD�GH�GLYHUVDV�
HVWUXFWXUDV�WULGLPHQVLRQDOHV���

2WUD�HVWUDWHJLD�HUD�JHQHUDU�OD�SURSLD�OiPLQD�SRU�HSLWD[LD�>�@��KDFLHQGR�FUHFHU�OD�PRQRFDSD�
GH�JUDIHQR�VREUH�XQD�VXSHUILFLH�FULVWDOLQD�PHWiOLFD�TXH�FRQWURODUtD�OD�GLVWULEXFLyQ�HVSDFLDO�GH�
ORV� iWRPRV� GH� FDUERQR�� ORV� FXDOHV� SRGtDQ� VHU� VXPLQLVWUDGRV� HQ� IDVH� JDVHRVD� SDUD� VX�
SRVWHULRU�GHSRVLFLyQ�HQ�HO� VRSRUWH��/DV� OiPLQDV�FRQVHJXLGDV�GH�HVWD� IRUPD�VRQ�GH�JUDQ�
FDOLGDG� \� SXHGHQ� DOFDQ]DU� WDPDxRV� LPSRUWDQWHV�� SHUR� WDPELpQ� VXUJtDQ� SUHRFXSDFLRQHV�
VREUH�HO�FDPELR�GH�VXV�SURSLHGDGHV�GHELGR�D�OD�IXHUWH�LQWHUDFFLyQ�TXH�WHQtDQ�FRQ�HO�VXEVWUDWR�
PHWiOLFR��

/RV�SURFHVRV�PHFiQLFRV�WDPELpQ�SUREDURQ�VXHUWH�HQ�HVWD�KD]DxD��SDUWLHQGR�GHO�PDWHULDO�
PDFURVFySLFR�\� VRPHWLpQGROR�D�H[IROLDFLyQ� UHSHWLGD�D� ILQ�GH� ORJUDU� UHGXFLU�HO� Q~PHUR�GH�
FDSDV�²DOJR�OODPDGR�HVFLVLyQ�PLFURPHFiQLFD²��\�VL�ELHQ�VH�ORJUy�SHUIHFFLRQDU�OD�WpFQLFD�
FRQVLGHUDEOHPHQWH�SDVDQGR�GH�DOJR�PiV�GH�XQ�FHQWHQDU�GH�OiPLQDV�D�XQDV�SRFDV�GHFHQDV�
>��@�� HO� ORJUDU�XQD� OiPLQD� GH� JURVRU�PRQRDWyPLFR�� SXUD�� DLVODGD� \� HVWXGLDEOH� HPSH]y� D�
SDUHFHU�XQ�VXHxR�OHMDQR��OOHJDQGR�LQFOXVR�D�SHQVDUVH�TXH�HO�SURSLR�JUDIHQR�FRPR�PDWHULDO�
ELGLPHQVLRQDO�HUD�PiV�XQ�FDVR�WHyULFR�TXH�XQD�UHDOLGDG��FRPR�\D�VH�KDEtD�FRPHQ]DGR�D�
VRVSHFKDU�DOJR�DQWHV�>��@���

(VWD� KLVWRULD� VREUH� HO� JUDIHQR� DFDED�� \� HQ� FLHUWR� PRGR�� WDPELpQ� HPSLH]D�� FRQ� HO�
DFRQWHFLPLHQWR� TXH�PDUFD�HO� ILQ� GH�XQD� ODUJD� VHULH�GH� HVIXHU]RV��HO� DLVODPLHQWR� GH�XQD�
PRQRFDSD�GH� JUDIHQR�SRU�1RYRVHORY� \�*HLP�� HQ������ >��@�� KDFLHQGR�XVR�GH� OR� TXH� VH�
FRQRFHUtD�OXHJR�FRPR�HO�³6FRWFK�WDSH�PHWKRG´��TXH�FRQVLVWtD�EiVLFDPHQWH�HQ�HPSOHDU�SDSHO�
GH�FHORIiQ�SDUD�GHVSUHQGHU�XQ�SXxDGR�GH�OiPLQDV�GH�XQ�EORTXH�GH�JUDILWR�\��SRU�SHODGRV�
VXFHVLYRV��LU�UHWLUDQGR�FDSDV�KDVWD�ORJUDU�OD�WDQ�DQVLDGD�PRQRFDSD��(VWD�HV�OD�DQpFGRWD�TXH�
VH�FXHQWD�GH�FDUD�D�OD�GLYXOJDFLyQ��SHUR�OD�YHUGDG�HV�TXH�HVWD�WpFQLFD�QR�GHMD�GH�VHU�XQD�
YDULDQWH�GH�OD�HVFLVLyQ�PLFURPpFiQLFD�TXH�\D�VH�YHUtD�XVDQGR�GHVGH�KDFH�WLHPSR��DOJR�TXH�
ORV�SURSLRV�*HLP�\�1RYRVHORY�GHMDURQ�ELHQ�FODUR�HQ�VX�GtD��/D�JUDQ�LQQRYDFLyQ�YLQR�QR�SRU�
FRQVHJXLU�VHSDUDU�XQD�PRQRFDSD��VLQR�SRU�ORJUDU�GHVSUHQGHUOD�GHO�FHORIiQ�\�GHSRVLWDUOD�HQ�
XQD�VXSHUILFLH�GH�6L2���OD�FXDO�LQWHUDFFLRQDED�GpELOPHQWH�FRQ�HO�JUDIHQR�SHUPLWLHQGR�YDULDU�
VX�GHQVLGDG�GH�FDUJD�\�HVWXGLDU�ODV�SURSLHGDGHV�GH�OR�TXH�HVHQFLDOPHQWH�HUD�XQD�PRQRFDSD�
DLVODGD��(VWD�KD]DxD�QR�VyOR�KL]R�TXH�FRQVLJXLHUDQ�HO�3UHPLR�1REHO�GH�)tVLFD�HQ������>��@��
VLQR�TXH�KL]R�UHQDFHU�ODV�HVSHUDQ]DV�HQ�HO�XVR�GHO�JUDIHQR�FRPR�PDWHULDO�PiV�DOOi�GH�OR�
SXUDPHQWH�WHyULFR��GHVHQFDGHQDQGR�XQD�QXHYD�HUD�GH�LQYHVWLJDFLyQ�EDVDGD�HQ�HO�JUDIHQR�
TXH�D~Q�FRQWLQ~D�HQ�QXHVWURV�GtDV��3RGHPRV�FRPSUREDU�HVWR�PLVPR�REVHUYDQGR�FyPR�KDQ�
LGR�HYROXFLRQDQGR�ODV�SXEOLFDFLRQHV�UHODWLYDV�DO�JUDIHQR�\�D�RWURV�PDWHULDOHV�EDVDGRV�HQ�
FDUERQR� �)LJXUD� ���� \� YHU� FODUDPHQWH� FyPR� D� SDUWLU� GH� ����� ODV� SXEOLFDFLRQHV� VREUH� HO�
JUDIHQR�VH�KDQ�GLVSDUDGR�HQ�FRPSDUDFLyQ�D�RWUDV�TXH�VH�KDQ�HVWDQFDGR�FRQ�ORV�DxRV��
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�

)LJXUD����3RUFHQWDMH�GH�SXEOLFDFLRQHV�VREUH�HO�JUDIHQR��QDQRWXERV�GH�FDUERQR�\�IXOOHUHQRV�HQ�:HE�RI�6FLHQFH�
HQ�ODV�~OWLPDV�GpFDGDV��

�

����(VWUXFWXUD�GHO�JUDIHQR�
�

&RPR�\D�VH�KD�PHQFLRQDGR��GLYHUVDV�SUXHEDV�\�HVWXGLRV�GH�GLIUDFFLyQ�SHUPLWLHURQ�REWHQHU�
OD�HVWUXFWXUD�GHO�JUDILWR��HO�FXDO�HVWi�FRPSXHVWR�SRU�HO�DSLODPLHQWR�GH�XQ�JUDQ�Q~PHUR�GH�
OiPLQDV�SODQDV�SDUDOHODV�HQWUH�Vt��$�HVWDV�OiPLQDV�DLVODGDV�HV�OR�TXH�VH�FRQRFH�QRUPDOPHQWH�
FRPR� JUDIHQR�� \� HQ� HOODV� ORV� iWRPRV� GH� FDUERQR� VH� HQFXHQWUDQ� GLVSXHVWRV� HQ� XQD� UHG�
KH[DJRQDO��IRUPDQGR�KH[iJRQRV�XQLGRV�HQ�OR�TXH�UHFXHUGD�PXFKR�D�XQ�SDQDO�GH�DEHMDV��
FRPR� VH� DSUHFLD� HQ� OD� ,OXVWUDFLyQ� ��� (O� QRPEUH� JUDIHQR� SURFHGH� SUHFLVDPHQWH� GH� HVWD�
HVWUXFWXUD��SRU�SRGHU�YHUVH�FRPR�HO�HTXLYDOHQWH�LQILQLWR�GH�XQ�KLGURFDUEXUR�DURPiWLFR��FX\R�
QRPEUH�DFDED�HQ�HO�VXILMR��HQR��3XHVWR�TXH�LGHDOPHQWH�HO�JUDIHQR�WLHQH�XQ�iWRPR�GH�HVSHVRU�
VH�FRQVLGHUD�XQ�QDQRPDWHULDO��DO�HQFRQWUDUVH�XQD�GH�VXV�GLPHQVLRQHV�GHQWUR�GH�OD�HVFDOD�
QDQRPpWULFD��TXH�SRU�FRQYHQFLyQ�VH�HVWDEOHFH�SRU�GHEDMR�GH�ORV�����QP��(Q�HVWD�HVFDOD��
ORV� HIHFWRV� GH� OD� PHFiQLFD� FXiQWLFD� VH� YXHOYHQ� PXFKR� PiV� UHOHYDQWHV� \� GDQ� OXJDU� D�
SURSLHGDGHV�PX\�GLIHUHQWHV�D�ODV�GHO�PDWHULDO�PDFURVFySLFR��FRPR�VH�YHUi�PiV�DGHODQWH��

'HVGH�XQ�SXQWR�GH�YLVWD�PiV�TXtPLFR��HQ�HO�JUDIHQR�ORV�iWRPRV�GH�FDUERQR�VH�HQFXHQWUDQ�
WRGRV�HQ�XQ�PLVPR�SODQR�FRQ�HQODFHV�D�RWURV� WUHV�FDUERQRV��GH� LGpQWLFD� ORQJLWXG�\� FRQ�
iQJXORV�GH�HQODFH�GH�������'H�DFXHUGR�FRQ�OR�TXH�VH�KD�YLVWR�VREUH�KLEULGDFLyQ��VH�SXHGH�
FRQVLGHUDU�TXH�FDGD�XQR�GH�HVWRV�iWRPRV�GH�FDUERQR�SUHVHQWD�XQD�KLEULGDFLyQ�GH�WLSR�VS���
OR� TXH� OH� SHUPLWH� IRUPDU� WUHV� HQODFHV� WLSR� ı� SRU� VRODSDPLHQWR� IURQWDO�� PLHQWUDV� TXH� ORV�
RUELWDOHV� �S]� SHUPDQHFHQ� SXURV� SDUDOHORV� DO� SODQR�� &RPR� RFXUUH� HQ� ORV� KLGURFDUEXURV�
DURPiWLFRV��HVWRV�RUELWDOHV�S]�VXIUHQ�XQ�VRODSDPLHQWR�ODWHUDO�TXH�OHV�SHUPLWH�IRUPDU�HQODFHV�
GH� WLSR�ʌ�HQWUH�Vt��\�SXHVWR�TXH� WRGRV�ORV�iWRPRV�SUHVHQWDQ�HVWD�FRQILJXUDFLyQ��VH�ORJUD�
FUHDU�XQ�VLVWHPD�ʌ�GHVORFDOL]DGR�D�OR�ODUJR�GH�WRGD�OD�OiPLQD�GH�JUDIHQR��0iV�DGHODQWH�VH�
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� ����(O�JUDIHQR�

H[SOLFDUi�FyPR�HVWRV�GRV�FRQMXQWRV�GH�HQODFHV�SHUPLWHQ�H[SOLFDU�ODV�SURSLHGDGHV�PHFiQLFDV�
\�HOHFWUyQLFDV�GH�HVWH�PDWHULDO��

�

,OXVWUDFLyQ� ��� 5HSUHVHQWDFLyQ� DUWtVWLFD� GH� OD� HVWUXFWXUD� KH[DJRQDO� GHO� JUDIHQR�� )XHQWH��
KWWSV���HQ�ZLNLSHGLD�RUJ�ZLNL�*UDSKHQH�

'HELGR�D�OD�H[LVWHQFLD�GH�HQODFHV�V�\�S��VH�SXHGH�FRQVLGHUDU�TXH�HO�HQODFH�&�&�VH�HQFXHQWUD�
HQ�XQ�SXQWR�LQWHUPHGLR�HQWUH�XQ�HQODFH�VLPSOH�\�XQR�GREOH��OR�FXDO�VH�FRUURERUD�DWHQGLHQGR�
D�ODV�GLVWDQFLDV�GH�HQODFH��YLHQGR�TXH�OD�GHO�JUDIHQR��FRQ�XQ�SURPHGLR�GH�������Հ�ሾͳͶሿ��VH�
HQFXHQWUD�HQWUH�HO�HQODFH�VLPSOH�HQ�HO�HWDQR��GH�������Հ��\�HO�HQODFH�GREOH�HQ�HO�HWLOHQR��GH�
������Հ�ሾͳͷሿ��(VWD�GLVWDQFLD�GH�HQODFH�SXHGH�YDULDU��HVSHFLDOPHQWH�VL�FRQVLGHUDPRV�TXH�XQD�
OiPLQD�LQILQLWD�GH�JUDIHQR�HV�DOJR�SXUDPHQWH�WHyULFR��\�TXH�HQ�OD�SUiFWLFD�VyOR�VH�WHQGUtDQ�
OiPLQDV�GH�PD\RU�R�PHQRU�WDPDxR��HQ�ODV�FXDOHV�ODV�GLVWDQFLDV�GH�HQODFH�VH�LUtDQ�DOHMDQGR�
PiV�GH�HVWRV�������Հ�D�PHGLGD�TXH�QRV�YDPRV�DOHMDQGR�GH�OD�]RQD�PiV�LQWHUQD��HQ�OD�TXH�
HO�IUDJPHQWR�VHUtD�PiV�UHSUHVHQWDWLYR�GHO�FDVR�LQILQLWR��

&XDQGR�IRUPD�SDUWH�GHO�JUDILWR�� ODV�OiPLQDV�GH�JUDIHQR�VH�VXSHUSRQHQ�SDUDOHODV�HQWUH�Vt��
FRQ�XQD�GLVWDQFLD�SURPHGLR�GH������Հ�ሾͳ͸ሿǡ�OD�FXDO�SXHGH�FRQVLGHUDUVH�FRPR�HO�JURVRU�GH�OD�
OiPLQD�GH�JUDIHQR� ሾͳ͹ሿ��(VWDV� OiPLQDV�SXHGHQ�GDU� OXJDU�D� WUHV� WLSRV�GH�JUDILWR�VHJ~Q�VX�
DSLODPLHQWR�� HO� KH[DJRQDO� FRQ� $$� ²FRQ� WRGRV� ORV� FDUERQRV� VXSHUSXHVWRV�� FRP~Q� HQ�
FRPSXHVWRV�GH� LQWHUFDODFLyQ²��HO�Į�FRQ�$%$�²ORV�iWRPRV�FRLQFLGHQ�YHUWLFDOPHQWH�FDGD�
GRV� FDSDV²�� TXH� HV� OD� IRUPD� PiV� HVWDEOH� \� FRP~Q�� \� HO� ȕ�� FRQ� DSLODPLHQWR� $%&� ²
FRLQFLGLHQGR�FDGD�WUHV²��PiV�LQIUHFXHQWH�>�����@��(Q�DPERV�WLSRV�GH�JUDILWR�ODV�OiPLQDV�GH�
JUDIHQR� VH� HQFXHQWUDQ� XQLGDV� SRU� IXHU]DV� WLSR� 9DQ� GHU� :DDOV�� LQWHUDFFLRQHV�
LQWHUPROHFXODUHV� HQWUH� GLSRORV� GH� GLIHUHQWHV� WLSRV�� TXH� QR� SXHGHQ� OOHJDU� D� FRQVLGHUDUVH�
HQODFHV�TXtPLFRV�SURSLRV��(VWDV�IXHU]DV�VRQ�EDVWDQWH�GpELOHV�HQ�FRPSDUDFLyQ�D�ORV�HQODFHV�
&�&�GHQWUR�GH�OD�SURSLD�OiPLQD��OR�TXH�KDFH�TXH�HO�JUDILWR�VHD�IiFLOPHQWH�H[IROLDEOH��SXGLHQGR�
H[WUDHU�OiPLQDV�GH�JUDIHQR�VLQ�GHPDVLDGR�HVIXHU]R�PHFiQLFR��

$XQTXH�HVWD�HV�OD�HVWUXFWXUD�LGHDO�GHO�JUDIHQR��HQ�OD�SUiFWLFD�VH�KD�YLVWR�TXH�HV�VXVFHSWLEOH�
D�VXIULU� GHIHFWRV��8QR�GH� ORV�PiV�FRQRFLGRV�HV� OD�GLVWRUVLyQ�GH� OD� UHG�KH[DJRQDO�SRU� OD�
URWDFLyQ�GH�HQODFHV�&�&��WDPELpQ�OODPDGR�GHIHFWRV�GH�6WRQH�:DOHV��TXH�SXHGH�SURYRFDU�
TXH�DOJXQRV�KH[iJRQRV�FRQWLJXRV�VH�FRQYLHUWDQ�HQ�KHSWiJRQRV�\�SHQWiJRQRV� >��@��2WURV�
FDVRV�GHO�HVWLOR�SXHGHQ�LPSOLFDU�OD�SpUGLGD�GH�iWRPRV�GH�FDUERQR�HQ�OD�UHG��OR�TXH�JHQHUD�
]RQDV� LQHVWDEOHV� GH� FDUERQRV� FRQ� HQODFHV� GH� PHQRV� TXH� SXHGHQ� GDU� OXJDU� D� IRUPDV�
GLYHUVDV��FRPR�RFWiJRQRV��FO~VWHUHV�GH�SROtJRQRV�R�LQFOXVR�FDGHQDV�H[WHQVDV��HQ�ODV�]RQDV�
GH�XQLyQ�HQWUH�GRV�OiPLQDV�FX\DV�RULHQWDFLRQHV�QR�FRLQFLGHQ���

,OXVWUDFLyQ�����



�

�

��� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

2WURV�GHIHFWRV� LQYROXFUDQ� OD� LQFRUSRUDFLyQ�GH�RWURV� HOHPHQWRV�DO� JUDIHQR�� DOJR� EDVWDQWH�
KDELWXDO�FXDQGR�VH� WUDEDMD�FRQ�pO�DO�DLUH� OLEUH�� ORV�iWRPRV�GH�FDUERQR�UHDFFLRQDQ�FRQ�HO�
R[tJHQR��YDSRU�GH�DJXD�\�GHPiV�JDVHV�GHO�DLUH��OR�TXH�GD�OXJDU�D�OD�DSDULFLyQ�GH�QXPHURVRV�
JUXSRV�IXQFLRQDOHV�WDQWR�HQ�ORV�ERUGHV�GH�OD�OiPLQD�FRPR�HQ�VX�LQWHULRU��FRPR�DOFRKROHV��
HSy[LGRV��iFLGRV�FDUER[tOLFRV��HWF��$�HVWH�JUDIHQR�IXQFLRQDOL]DGR�VH�OH�FRQRFH�FRPR�y[LGR�
GH� JUDIHQR� �*2�� >��@� \� HV� SUHFLVDPHQWH� HO� iFLGR�JUDItWLFR� TXH� REWXYR�%URGLH� HQ� VX� GtD�
WUDWDQGR� HO� JUDILWR� FRQ� VXOI~ULFR�� ([SHULPHQWDOPHQWH� HVWH� IHQyPHQR� SXHGH� VXSRQHU� XQ�
SUREOHPD�� \D� TXH� ORV� JUXSRV� IXQFLRQDOHV� SXHGHQ� FDPELDU� FRQVLGHUDEOHPHQWH� ODV�
SURSLHGDGHV�GH�OD�OiPLQD��SRU�UHDFWLYLGDG�QR�GHVHDGD�R�SpUGLGD�GH�VX�SODQDULGDG��SRU�OR�TXH�
KDELWXDOPHQWH�VH�WUDWD�FRQ�DJHQWHV�UHGXFWRUHV�R�SURFHVRV�HOHFWURTXtPLFRV�SDUD�HOLPLQDUORV��
GDQGR�HO�y[LGR�GH�JUDIHQR�UHGXFLGR��U*2���,OXVWUDFLyQ�����

�

�

,OXVWUDFLyQ����$OJXQRV�GHIHFWRV�HVWUXFWXUDOHV�GHO�JUDIHQR��RULJLQDGRV�SRU�OD�URWDFLyQ�GH�HQODFHV��DUULED��L]TXLHUGD�
\�FHQWUR���OD�XQLyQ�GH�OiPLQDV��DUULED��GHUHFKD��R�OD�SpUGLGD�GH�iWRPRV��DEDMR���)XHQWH�>��@�

�

,OXVWUDFLyQ����(VWUXFWXUD�GHO�y[LGR�GH�JUDIHQR��*2��\�GHO�y[LGR�UHGXFLGR��U*2��WUDV�OD�HOLPLQDFLyQ�GH�PXFKRV�
JUXSRV�IXQFLRQDOHV��)XHQWH��>��@�



� ����(O�JUDIHQR�

&RQYLHQH�PHQFLRQDU�WDPELpQ�HO�KHFKR�GH�TXH��DXQTXH�HO�JUDIHQR�VH�WRPD�FRPR�SODQR��\�HQ�
QXPHURVRV�FDVRV�HV�XQD�FRQVLGHUDFLyQ�DFHSWDEOH��VH�KD�REVHUYDGR�TXH��SDUD�PRQRFDSDV�
\�ELFDSDV�HO�JUDIHQR�SUHVHQWD�XQD�UXJRVLGDG�QDWXUDO�>��@��(Q�XQ�SULQFLSLR�VH�SHQVy�TXH�HUD�
GHELGR�D�OD�UXJRVLGDG�GHO�VXVWUDWR�HQ�HO�TXH�VH�HQFRQWUDED��SHUR�HVWXGLRV�SRVWHULRUHV�SRU�
GLIUDFFLyQ�\�PLFURVFRStD�GH�WUDQVPLVLyQ�HOHFWUyQLFD�KDQ�FRUURERUDGR�TXH�HV�LQWUtQVHFD�GHO�
PDWHULDO��(VWD�UXJRVLGDG�VH�SXHGH�REVHUYDU�HQ�OD�,OXVWUDFLyQ����

�

,OXVWUDFLyQ� ��� 2QGXODFLRQHV� QDWXUDOHV� GHO� JUDIHQR� ²ELFDSD�� HQ� HVWH� FDVR²� REWHQLGDV� SRU� GLIUDFFLyQ� GH�
HOHFWURQHV�GH�KD]�FRQYHUJHQWH��)XHQWH�>��@�

/D�H[LVWHQFLD�GH�HVWDV�RQGXODFLRQHV�QR�IXH�SUHFLVDPHQWH�XQD�VRUSUHVD��GHVGH�KDFtD�\D����
DxRV�3HLHUOV�>��@�\�/DQGDX�>��@�DUJXPHQWDEDQ�TXH�ORV�FULVWDOHV�SXUDPHQWH�ELGLPHQVLRQDOHV�
QR�HUDQ�HVWDEOHV��SXHVWR�TXH�ODV�YLEUDFLRQHV�SURGXFLGDV�D�FXDOTXLHU�WHPSHUDWXUD�DFDEDUtDQ�
SURGXFLHQGR�GHIRUPDFLRQHV�GHO�RUGHQ�GH�ODV�GLVWDQFLDV�LQWHUDWyPLFDV��ODV�FXDOHV�DFDEDUtDQ�
URPSLHQGR�OD�HVWUXFWXUD�FULVWDOLQD��7UDV�HO�DLVODPLHQWR�GHO�JUDIHQR�HQ������SDUHFtDQ�UHEDWLUVH�
HVWDV�DILUPDFLRQHV��SHUR�OD�REVHUYDFLyQ�GH�HVWD�UXJRVLGDG�LQFOXVR�HQ�JUDIHQR�VXVSHQGLGR�
>��@�KD�UHDELHUWR�HO�GHEDWH��([LVWHQ�GLIHUHQWHV�H[SOLFDFLRQHV�DFHUFD�GH�VX�RULJHQ��DOJXQDV�GH�
FDUiFWHU�PiV�WHUPRGLQiPLFR�\�RWUDV�D�XQ�QLYHO�PiV�HOHFWUyQLFR��PiV�DGHODQWH�VH�WUDWDUiQ�XQ�
SRFR�PiV��

/DV�GLIHUHQWHV�RQGXODFLRQHV�TXH�VH�KDQ�REVHUYDGR�HQ�HO�JUDIHQR�SXHGHQ�SUHVHQWDUVH�GH�
P~OWLSOHV�IRUPDV��FRPR�DEXOWDPLHQWRV�VXDYHV�GLVWULEXLGRV�GH�IRUPD�PiV�R�PHQRV�DOHDWRULD�
�ULSSOHV���DUUXJDV�ORQJLWXGLQDOHV��D�PHQXGR�RULJLQDGDV�SRU�HVIXHU]RV�GH�WHQVLyQ��ZULQNOHV��R�
LQFOXVR� SOLHJXHV� DOHDWRULRV� �FUXPEOH�� >��@�� (VWDV� RQGXODFLRQHV� VXHOHQ� VHU�PiV� FRPXQHV�
FHUFD�GHO�ERUGH�GH� ODV� OiPLQDV��DXQTXH�SXHGHQ�REVHUYDUVH�HQ�FXDOTXLHU�SXQWR�GH�HVWD��
LQFOXVR�VLQ�OD�LQIOXHQFLD�GH�IDFWRUHV�H[WHUQRV���

6X�WDPDxR�\�DOFDQFH�YDUtD��SHUR�GLYHUVDV�VLPXODFLRQHV�FRPSXWDFLRQDOHV�KDQ�DUURMDGR�XQD�
VHSDUDFLyQ�HQWUH�HOODV�GH�XQRV����Հ�>�����@�²TXH�SRGUtDQ�FRQVLGHUDUVH�FRPR�DEXOWDPLHQWRV�
GH�XQRV����Հ�VL�OR�LQWHUSUHWDPRV�FRPR�XQD�GLVWULEXFLyQ�GH�FROLQDV�\�YDOOHV�²DOJR�GH�DFXHUGR�
DO�UDQJR�GH��������Հ�REVHUYDGR�H[SHULPHQWDOPHQWH��2WUDV�WpFQLFDV�GH�PLFURVFRStD�\�EDUULGR�
HQ�GLIHUHQWHV�WHPSHUDWXUDV�\�HQWRUQRV�KDQ�GDGR�DOWXUDV�GLYHUVDV�GH�XQRV�SRFRV�DQJVWURP�D�
DOJXQDV�GHFHQDV�>��±��@��GHSHQGLHQGR�GHO�FDVR��

(VWD�HVWUXFWXUD�RQGXODGD�SHUPLWH�FRQFHSWXDOL]DU�HO�JUDIHQR�FRPR�XQD�HVWUXFWXUD�RQGXODGD�
GLQiPLFD�\�PROGHDEOH��PiV�TXH�FRPR�XQ�SODQR�UtJLGR�\�HVWiWLFR��\�KD�OOHYDGR�D�PRWLYDU�HO�
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HVWXGLR�GH� OD�FUHDFLyQ�FRQWURODGD�GH�HVWDV�RQGXODFLRQHV�� ODV�GHQRPLQDGDV�QDQREXUEXMDV�
>��±��@��SDUD�SRGHU�PRGLILFDU� ODV�SURSLHGDGHV�HOHFWUyQLFDV��ySWLFDV�\�GHPiV�GHO�JUDIHQR�
SDUD�DMXVWDUODV�D�ODV�QHFHVLGDGHV�GH�FDGD�FDVR��(VWR�KDFH�TXH�HO�HVWXGLR�GHO�JUDIHQR�FRPR�
XQD�HVWUXFWXUD�FXUYD�WHQJD�WDPELpQ�XQ�SDSHO�LPSRUWDQWH�HQ�OD�FRPSUHQVLyQ�GH�HVWH�PDWHULDO��

*UDFLDV� D� HVWR� VH� FRQVLGHUD� HO� JUDIHQR� FRPR� XQ� PDWHULDO� GH� FRQVWUXFFLyQ� SDUD� RWUDV�
HVWUXFWXUDV�EDVDGDV�HQ�FDUERQR��SHUPLWLHQGR�REWHQHU�D�SDUWLU�GH�XQ�PLVPR�PDWHULDO��'�RWURV�
WDQ�GLYHUVRV�FRPR�HO�JUDILWR���'���ORV�QDQRWXERV�GH�FDUERQR���'��\�ORV�IXOOHUHQRV���'���VHJ~Q�
HO� Q~PHUR� GH� GLPHQVLRQHV� HQ� OD� QDQRHVFDOD� >��@�� FRPR� VH� REVHUYD� HQ� OD� ,OXVWUDFLyQ� ���
SRQLHQGR�GH�PDQLILHVWR� OD�JUDQ�YHUVDWLOLGDG�GHO�iWRPR�GH�FDUERQR�SDUD� IRUPDU�GLIHUHQWHV�
HVWUXFWXUDV�DXQ�FRQVHUYDQGR�OD�KLEULGDFLyQ�VS���VL�ELHQ�HQ�IXOOHUHQRV�\�QDQRWXERV��DO�KDEHU�
FXUYDWXUD��HVWD�KLEULGDFLyQ�VH�GLVWRUVLRQD� OLJHUDPHQWH���0iV�DGHODQWH��HQ� ORV�PpWRGRV�GH�
REWHQFLyQ��VH�YHUiQ�FyPR�HVWRV�PDWHULDOHV�SXHGHQ�GDU� OXJDU�DO�JUDIHQR�R�XWLOL]DUOR�FRPR�
SXQWR�GH�SDUWLGD���

�

,OXVWUDFLyQ� ��� 'HULYDFLyQ� GH� GLIHUHQWHV� HVWUXFWXUDV� GH� FDUERQR� D� SDUWLU� GHO� JUDIHQR�� IXOOHUHQRV� �L]TXLHUGD���
QDQRWXERV�FHQWUR��\�JUDIHQR�PXOWLFDSD�JUDILWR��GHUHFKD���)XHQWH��>��@�

�

����3URSLHGDGHV�PHFiQLFDV�GHO�JUDIHQR�
�

'HVGH�XQ�SXQWR�GH�YLVWD�PHFiQLFR��HO�JUDIHQR�SUHVHQWD�XQDV�SURSLHGDGHV�H[FHSFLRQDOHV��OR�
TXH�HQ�SULQFLSLR�SDUHFH�FKRFDU�FRQ�HO�KHFKR�GH�TXH�VHD�XQD�OiPLQD�GH�XQ�iWRPR�GH�HVSHVRU��
\�FRQVLGHUDQGR�DGHPiV�TXH�HO�JUDILWR��GHO�TXH�SURFHGH��QR�GHVWDFD�SUHFLVDPHQWH�HQ�HVWH�
DVSHFWR��(VWDV�JUDQGHV�SURSLHGDGHV�SURFHGHQ�GHO�JUDQ�VLVWHPD�GH�HQODFHV�ı�&�&��TXH�\D�
GH�SRU�Vt�WLHQHQ�XQD�FRQVLGHUDEOH�IRUWDOH]D��\�TXH�DO�H[WHQGHU�D�XQ�VLVWHPD�SODQR�GH�JUDQ�
WDPDxR�VX�HIHFWR�VH�DFXPXOD�KDVWD�ORJUDU�UHVXOWDGRV�SRFR�XVXDOHV��(Q�HO�FDVR�GHO�JUDILWR��
FRPR�ODV�LQWHUDFFLRQHV�HQWUH�FDSDV�VRQ�PXFKR�PiV�GpELOHV��VX�FRPSRUWDPLHQWR�PHFiQLFR�
HV�PX\�LQIHULRU��



� ����(O�JUDIHQR�

3RU� HMHPSOR�� HO� PyGXOR� GH� <RXQJ� GHO� JUDIHQR�� TXH� GD� FXHQWD� GH� VX� UHVLVWHQFLD� D� OD�
GHIRUPDFLyQ�ORQJLWXGLQDO�\�GH�OD�HODVWLFLGDG�GHO�PDWHULDO��IXH�FDOFXODGR�D���.��SDUD�OD�VLWXDFLyQ�
LGHDO� GHO�PDWHULDO�� REWHQLHQGR�XQ� YDORU�GH������73D� SDUD�GHIRUPDFLRQHV�SHTXHxDV� >��@��
7DPELpQ� VH� FDOFXOy� SDUD� IUDJPHQWRV� ILQLWRV� GH� JUDIHQR�� SXHVWR� TXH� HVWRV� VHUtDQ� PiV�
UHDOLVWDV�GHVGH�XQ�SXQWR�GH�YLVWD�H[SHULPHQWDO��FRQ�XQ�YDORU�HQWUH������\������73D� >��@��
GDQGR�FXHQWD�GH�TXH�HO�UHVXOWDGR�QR�HV�H[FOXVLYR�GH�XQ�KLSRWpWLFR�FDVR�LQILQLWR��(VWH�YDORU�
HV�PX\�VXSHULRU�DO�GH�PDWHULDOHV�UHVLVWHQWHV�PiV�FRQRFLGRV�FRPR�HO�DFHUR��FRQ�����73D�>��@��
R�HO�FDUEXUR�GH�WXQJVWHQR��FRQ�����73D�DSUR[LPDGDPHQWH�>��@���

3RU� VXSXHVWR�� ORV� FiOFXORV� FRPSXWDFLRQDOHV� UHDOL]DGRV� QR� WLHQHQ� SRU� TXp� VHU� ILHOHV�
UHSUHVHQWDQWHV� GH� OD� UHDOLGDG�� HVSHFLDOPHQWH� FXDQGR� D� QLYHO� H[SHULPHQWDO� SXHGHQ�
SUHVHQWDUVH�GHIHFWRV�HQ�HO�PDWHULDO� TXH�VLQ�GXGD�SXHGHQ�DIHFWDU�D� VXV�SURSLHGDGHV��1R�
REVWDQWH��DO�FDER�GH�SRFR�WLHPSR�VH�ORJUy�PHGLU�H[SHULPHQWDOPHQWH�HO�PyGXOR�GH�<RXQJ��
XWLOL]DQGR�PLFURVFRStD�GH�IXHU]D�DWyPLFD��$)0��VREUH�JUDIHQR�VXVSHQGLGR�HQ�XQ�VXVWUDWR�
DJXMHUHDGR�� OLWHUDOPHQWH� HPSXMDQGR� HO� PDWHULDO� VREUH� HVWRV� KXHFRV� SDUD� FRPSUREDU� VX�
HODVWLFLGDG��REWHQLHQGR�XQ�YDORU��DKRUD�H[SHULPHQWDO��GH���73D�>��@��0HGLGDV�PiV�GLUHFWDV�
GH� OD�HODVWLFLGDG�GHO�PDWHULDO�� FRQ�XQ�HVWLOR�VLPLODU�D� ORV�HQVD\RV�GH�HODVWLFLGDG�HQ�RWURV�
PDWHULDOHV�>��@��FRQILUPDURQ�HVWH�YDORU��\�FRQFOX\HURQ�TXH�D�SHVDU�GH�TXH�OD�WHQVLyQ�GH�URWXUD�
²OD�Pi[LPD�TXH�SXHGH�VRSRUWDU�HO�PDWHULDO�DQWHV�GH�URPSHUVH²�HUD�DOJR�LQIHULRU�D�OD�LGHDO��
SUREDEOHPHQWH�GHELGR�D� OD�H[LVWHQFLD�GH�GHIHFWRV� HQ�HO�ERUGH��HO� JUDIHQR�HV�XQR�GH� ORV�
PDWHULDOHV�PiV�IXHUWHV�FRQRFLGRV��

$�SHVDU�GH�TXH�HO�JUDIHQR�SUHVHQWD�XQD�JUDQ�ULJLGH]��WDPELpQ�HV�FRQVLGHUDEOHPHQWH�IUiJLO��
SXHVWR�TXH� OD� WHQDFLGDG�D� OD� URWXUD�REVHUYDGD��TXH� UHSUHVHQWD� OD� UHVLVWHQFLD�D�TXH�XQD�
IUDFWXUD�VH�SURSDJXH�XQD�YH]�LQLFLDGD��HV�FRQVLGHUDEOHPHQWH�EDMD��GH�XQRV���03DāP����>��@��
DVHPHMiQGRVH�PiV� D� XQ� PDWHULDO� FHUiPLFR� TXH� D� XQR� PHWiOLFR�� TXH� VXHOHQ� WHQHU� XQD�
WHQDFLGDG�XQ�RUGHQ�GH�PDJQLWXG�VXSHULRU��

6L�ELHQ�ODV�PHGLGDV�GH�HVWD�JUDQ�UHVLVWHQFLD�GHO�JUDIHQR�VH�KDQ�UHDOL]DGR�D�QLYHO�ORQJLWXGLQDO��
FRQ�ORV�HVIXHU]RV�DSOLFDGRV�HQ�HO�SODQR��WDPELpQ�VH�REWLHQHQ�UHVXOWDGRV�DVRPEURVRV�HQ�OD�
GLUHFFLyQ�SHUSHQGLFXODU��(PSOHDQGR�SXOVRV�OiVHU�SDUD�ODQ]DU�PLFURSUR\HFWLOHV�D�YHORFLGDGHV�
H[WUHPDV� D� XQ� VLVWHPD� PXOWLFDSD� GH� JUDIHQR� VH� KD� REVHUYDGR� TXH� SUHVHQWD� XQD� JUDQ�
GLVLSDFLyQ� GH� OD� HQHUJtD� GH� LPSDFWR�� XQDV� GLH]� YHFHV� PD\RU� TXH� OiPLQDV� GH� DFHUR�
PDFURVFySLFDV�>��@���

+DVWD�DKRUD��WRGRV�HVWRV�DVSHFWRV�LPSUHVLRQDQWHV�VH�KDQ�FHQWUDGR�HQ�JUDIHQR�SHUIHFWR��VLQ�
GHIHFWRV�� FRQ� XQD� JUDQ� UHJXODULGDG� HQ� VX� HVWUXFWXUD�� 3HUR� FRPR� \D� KHPRV� YLVWR�
DQWHULRUPHQWH��HO�JUDIHQR�HV�SURSHQVR�D�VXIULU�GHIHFWRV�HVWUXFWXUDOHV��ORV�FXDOHV�SXHGHQ�VHU�
GLItFLOPHQWH� HYLWDEOHV� GHSHQGLHQGR� GHO� PRGR� GH� REWHQFLyQ�� /D� GHSRVLFLyQ� GH� YDSRU��
²PpWRGR�HPSOHDGR�SDUD�REWHQHU�OiPLQDV�GH�JUDQ�WDPDxR�VREUH�XQ�VRSRUWH²�D�PHQXGR�
JHQHUD�JUDIHQR�SROLFULVWDOLQR�SXHVWR�TXH�HQ�HO�SURFHVR�VH�JHQHUDQ�VLPXOWiQHDPHQWH�YDULRV�
IUDJPHQWRV� TXH� QR� WLHQHQ� SRU� TXp� WHQHU� OD� PLVPD� RULHQWDFLyQ�� $� PHGLGD� TXH� HVWRV�
IUDJPHQWRV�FUHFHQ�VH�LUiQ�MXQWDQGR��GDQGR�OXJDU�D�ODV�GHQRPLQDGDV�IURQWHUDV�GH�JUDQR�TXH��
FRPR� \D� KHPRV� YLVWR�� VRQ� ]RQDV� FRQ� DEXQGDQFLD� GH� SHQWiJRQRV� \� KHSWiJRQRV� HQ� VX�
HVWUXFWXUD��

(O�HIHFWR�GH�HVWD�HVWUXFWXUD�SROLFULVWDOLQD�QR�WLHQH�SRU�TXp�VHU�SHUMXGLFLDO�SDUD�HO�PDWHULDO��VLQ�
HPEDUJR��(Q�XQ�SULQFLSLR�VH�PRGHODURQ�HVWDV�IURQWHUDV�GH�JUDQR�\�REVHUYDURQ�FyPR�LQIOXtD�



�

�

��� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

HO� iQJXOR� HQWUH� ORV� GRV� RUGHQDPLHQWRV� FULVWDOLQRV�� REWHQLHQGR� TXH�� VL� pVWH� HV� OR�
VXILFLHQWHPHQWH�JUDQGH��HO�PDWHULDO�QR�SUHVHQWDED�SURSLHGDGHV�PHFiQLFDV�PX\�GLIHUHQWHV�
GHO�PDWHULDO�SHUIHFWR�>��@��OR�FXDO�WDPELpQ�VH�KD�FRQILUPDGR�H[SHULPHQWDOPHQWH�FRQ�WpFQLFDV�
VLPLODUHV�D�ODV�\D�YLVWDV�>��@��6t�VH�KD�REVHUYDGR��D�WUDYpV�GH�GLIHUHQWHV�VLPXODFLRQHV��TXH�
OD�XQLIRUPLGDG�HQ�HO�WDPDxR�GH�JUDQR�SXHGH�DIHFWDU�D�ODV�WHQVLRQHV�Pi[LPDV�VRSRUWDEOHV��
GHELGR�D�ORV�GLIHUHQWHV�SDWURQHV�GH�IUDFWXUD�TXH�VH�RULJLQDQ�>��@��/DV�YDFDQWHV�GH�iWRPRV�
HQ�HO�JUDIHQR��DOJR� WDPELpQ�EDVWDQWH�FRP~Q�FXDQGR�VH�VLQWHWL]D�JUDIHQR�SROLFULVWDOLQR��Vt�
DIHFWDQ�FRQVLGHUDEOHPHQWH�D�VXV�SURSLHGDGHV�VL�VX�Q~PHUR�HV�VXILFLHQWHPHQWH�JUDQGH�>��@��

$FDEDUHPRV� HVWH� DSDUWDGR� VREUH� ODV� IRUPLGDEOHV� SURSLHGDGHV� PHFiQLFDV� GHO� JUDIHQR�
PHQFLRQDQGR�TXH��DXQTXH�HQ�WRGRV�HVWRV�FDVRV�VH�KD�WUDEDMDGR�FRQ�XQ�PDWHULDO�SODQR��QR�
KD\�TXH�ROYLGDU�TXH�HO�JUDIHQR�GH�IRUPD�QDWXUDO�SUHVHQWD�RQGXODFLRQHV��OR�TXH�KDFH�XQ�SRFR�
FRPSOLFDGR�FRQVLGHUDUOR�XQ�YHUGDGHUR�PDWHULDO��'��<D�VH�VDEtD�GH�OD�LQHVWDELOLGDG�GH�XQ�
FULVWDO� GH�GRV�GLPHQVLRQHV� GHELGR�D� TXH� ODV� IOXFWXDFLRQHV�HVSRQWiQHDV� SRGUtDQ�KDFHUOR�
DUUXJDUVH�D�ILQ�GH�HVWDELOL]DUVH�>�����@��SHUR�SRU�HO�PRPHQWR�QR�VH�KD�REVHUYDGR�TXH�HVWR�
DIHFWH�QHJDWLYDPHQWH�D�VXV�SURSLHGDGHV��'H�KHFKR��HVWD�DOHDWRULHGDG�HQ�OD�SODQDULGDG�GHO�
PDWHULDO�VH�SXHGH�DSURYHFKDU�\�PRGXODU�FRQ�OD�LQFRUSRUDFLyQ�GH�YDFDQWHV��ORJUDQGR�LQFOXVR�
FRQVHJXLU�XQ�FRHILFLHQWH�GH�3RLVVRQ�QHJDWLYR��TXH�KDUtD�TXH�HO�PDWHULDO�VH�H[SDQGLHVH�EDMR�
HVIXHU]RV�GH�WUDFFLyQ�HQ�OXJDU�GH�FRPSULPLUVH�FRPR�RWURV�PDWHULDOHV��OR�TXH�OR�FRQYHUWLUtD�
HQ�HO�PDWHULDO�DXJpWLFR�PiV�ILQR�FRQRFLGR�>��@��

�

����3URSLHGDGHV�HOHFWUyQLFDV��HVWUXFWXUD�GH�EDQGDV�
�

D�� 7HRUtD�GH�EDQGDV��7LJKW�%LQGLQJ�
�

6L�ODV�SURSLHGDGHV�PHFiQLFDV�GHO�JUDIHQR�WLHQHQ�VX�RULJHQ�HQ�OD�H[WHQVD�UHG�GH�HQODFHV�ı�
&�&��ODV�HOHFWUyQLFDV�D�VX�YH]�VH�GHULYDQ�GHO�JUDQ�VLVWHPD�ʌ�GHVORFDOL]DGR�D�OR�ODUJR�GH�WRGD�
OD�OiPLQD��TXH�OH�FRQILHUHQ�XQDV�SURSLHGDGHV�~QLFDV�PX\�GLIHUHQWHV�D�ODV�GH�RWURV�PDWHULDOHV��
3DUD�HQWHQGHU�PHMRU�FXiO�HV�HO�HIHFWR�GH�HVWH�VLVWHPD�ʌ��YDPRV�D�HFKDU�XQ�YLVWD]R�D�ORV�
FiOFXORV�TXH�KL]R�:DOODFH�HQ�VX�GtD��FXDQGR�SXEOLFy�OD�HVWUXFWXUD�GH�EDQGDV�GHO�JUDIHQR��
XWLOL]DQGR�XQ�PpWRGR�VHQFLOOR�SHUR�VXILFLHQWH�SDUD�H[SOLFDU�HO�FRPSRUWDPLHQWR�GHO�PDWHULDO��
HO�PpWRGR�GH�OLJDGXUDV�IXHUWHV��7LJKW�%LQGLQJ�HQ�LQJOpV���

7LJKW�%LQGLQJ�HV�XQD�JHQHUDOL]DFLyQ�SDUD�VLVWHPDV�SHULyGLFRV�GH�OD�&RPELQDFLyQ�/LQHDO�GH�
2UELWDOHV�$WyPLFRV�HPSOHDGD�SDUD�VLVWHPDV�GLVFUHWRV��VHJ~Q�OD�FXDO�XQ�RUELWDO�PROHFXODU�GH�
XQD�PROpFXOD�VH�SXHGH�H[SUHVDU�FRPR�XQD�FRPELQDFLyQ�OLQHDO�GH�Q�RUELWDOHV�DWyPLFRV�GH�OD�
PLVPD��
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/D�HQHUJtD�GH�XQ�VLVWHPD�FXiQWLFR�SXHGH�H[SUHVDUVH�FRPR��
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�
3DUD�VLPSOLILFDU�OD�QRWDFLyQ��OODPDUHPRV�+LM�D�ODV�LQWHJUDOHV�GHO�ODGR�L]TXLHUGR��SRU�WHQHU�HO�
KDPLOWRQLDQR��\�6LM�D�ODV�GHO�ODGR�GHUHFKR��SRU�UHSUHVHQWDU�HO�VRODSDPLHQWR�HQWUH�RUELWDOHV��\�
ODV�VHSDUDUHPRV�VHJ~Q�HVWRV�VXEtQGLFHV�VHDQ�LJXDOHV�R�QR��
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�
3DUD� TXH� OD� HQHUJtD� (� VHD� PtQLPD�� VH� LJXDODQ� D� FHUR� VXV� GHULYDGDV� UHVSHFWR� D� ORV�
FRHILFLHQWHV� FQ�� GDQGR� OXJDU� D� ODV� GHQRPLQDGDV� HFXDFLRQHV� VHFXODUHV�� FRQ� OD� VLJXLHQWH�
IRUPD��

� ෍ ௝ܿ൫ܪ௜௝ െ ܧ ௜ܵ௝൯
௡

௝

ൌ Ͳ� �������

�
/DV�VROXFLRQHV�GH�HVWH�VLVWHPD�GH�HFXDFLRQHV�VH�SXHGHQ�REWHQHU��XVDQGR�iOJHEUD�OLQHDO��
FRQ� XQ�GHWHUPLQDQWH�GH� VXV� FRHILFLHQWHV��HO� FXDO� GHEH� VHU� LJXDO� D� �� SDUD� VROXFLRQHV�QR�
WULYLDOHV��

� ௜௝ܪൣ��� െ ܧ ௜ܵ௝൧ ൌ Ͳ� �������
�
8QD�DSUR[LPDFLyQ�PX\�VHQFLOOD�SHUR�HILFD]�SDUD�VLVWHPDV�ʌ�GHVORFDOL]DGRV��HVSHFLDOPHQWH�
ORV�GH�XQ�VROR�WLSR�GH�iWRPR�FRPR�KLGURFDUEXURV��HV�OD�GH�+�FNHO��VHJ~Q�OD�FXDO�OD�LQWHUDFFLyQ�
HQWUH�iWRPRV�QR�FRQWLJXRV�\�HO�VRODSDPLHQWR�GH�RUELWDOHV�GH�iWRPRV�YHFLQRV�HV����+LL��ODV�
GHQRPLQDGDV�LQWHJUDOHV�FXORPELDQDV��VH�VLPEROL]DQ�FRPR�Į��\�+LM��ODV�KDPLOWRQLDQDV�SDUD�
iWRPRV�FRQWLJXRV��FRPR��ȕ��SRU�VHU�QHJDWLYDV���

7RPDQGR�SRU�HMHPSOR�ORV�RUELWDOHV�ʌ�GHO�HWLOHQR��+�& &+���REWHQHPRV�XQD�PDWUL]��[��FX\R�
GHWHUPLQDQWH�GHEH�VHU�����

� ฬܪଵଵ െ ܧ ଵܵଵ ଵଶܪ െ ܧ ଵܵଶ
ଶଵܪ െ ଶଵܵܧ ଶଶܪ െ ଶଶܵܧ
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�
� ሺߙ െ ሻଶܧ ൅ ଶߚ ൌ Ͳߙ����������� െ ܧ ൌ�േܧ����������ߚ ൌ �ߙ� േ �ߚ �������

�
$�SDUWLU� GH�HVWD�H[SUHVLyQ�GH�(� VH�SXHGHQ�FDOFXODU� ORV�FRHILFLHQWHV� FQ�SDUD� ORV�RUELWDOHV�
DWyPLFRV��TXH�SDUD�HVWH�HMHPSOR�GHO�HWLOHQR�VRQ� ORV�FRUUHVSRQGLHQWHV�D�XQD�VXPD�\�XQD�
UHVWD� GH� ORV� RUELWDOHV� S� LQGLYLGXDOHV�� UHSUHVHQWDQGR� HO� RUELWDO� PROHFXODU� HQOD]DQWH� \�
DQWLHQOD]DQWH�UHVSHFWLYDPHQWH��

� ߨ ൌ�
ͳ
ξʹ

൫߶ଶ௣௭ሺଵሻ ൅ ߶ଶ௣௭ሺଶሻ൯כߨ������������ ൌ �
ͳ
ξʹ

൫߶ଶ௣௭ሺଵሻ െ ߶ଶ௣௭ሺଶሻ൯� �������

�
(O�UHVXOWDGR�REWHQLGR�SDUD�(��DGHPiV��HV�GH�JUDQ�LPSRUWDQFLD�DO�UHSUHVHQWDU�OD�HVWUXFWXUD�
HOHFWUyQLFD� REWHQLGD� D� SDUWLU� GH� HVWRV� RUELWDOHV�� SDUWLHQGR� GH� GRV� RUELWDOHV� DWyPLFRV�
REWHQHPRV�GRV�RUELWDOHV�PROHFXODUHV��FDGD�XQR�FRQ�XQD�HQHUJtD��(VWD�DSUR[LPDFLyQ�HV�PX\�
~WLO� HQ� VLVWHPDV� DURPiWLFRV� FRPR� ORV� IRUPDGRV� SRU� EHQFHQR�� \� SHUPLWH� H[SOLFDU� VX�
UHDFWLYLGDG��HQHUJtDV�GH�HQODFH��GH�GLVRFLDFLyQ��GHQVLGDGHV�HQHUJpWLFDV��HWF��D�SHVDU�GH�VX�
VHQFLOOH]��

7LJKW�%LQGLQJ��HQ�VX�IRUPD�PiV�VLPSOH��DTXHOOD�TXH�VROR�WLHQH�HQ�FXHQWD�ODV�LQWHUDFFLRQHV�
PiV�IXHUWHV��\�SRU�WDQWR�ODV�GH�iWRPRV�PiV�SUy[LPRV��HV�PX\�VLPLODU�D�OR�TXH�KHPRV�YLVWR�
HQ�HO�PpWRGR�GH�+�FNHO��/D�SULQFLSDO�GLIHUHQFLD�UDGLFD�HQ�TXH�KD\�TXH�LQFRUSRUDU�DO�VLVWHPD��
\�FRQ�HOOR�D�ORV�FiOFXORV��OD�VLPHWUtD�WUDVODFLRQDO�TXH�FDUDFWHUL]D�D�XQ�FULVWDO��(VWD�VLPHWUtD�
VH�DSOLFD�D�WUDYpV�GH�VX�RSHUDGRU�WUDVODFLRQDO�7�SDUD�JDUDQWL]DU�TXH�OD�IXQFLyQ�GH�RQGD�HV�OD�
PLVPD�DO�FDER�GH�XQD�FLHUWD�GLVWDQFLD��OD�FXDO�GHSHQGH�GH�ORV�YHFWRUHV�JHQHUDGRUHV�GH�OD�
UHG�FULVWDOLQD��

$Vt��SRU�HMHPSOR��HQ�XQ�FULVWDO�FRQ�ORV�YHFWRUHV�JHQHUDGRUHV�ܽଵሬሬሬሬԦǡ ܽଶሬሬሬሬԦǡ ܽଷሬሬሬሬԦ��VH�FXPSOLUtD��

� ௣ܶ௤௦߰ሺݎԦሻ ൌ ߰ሺܽ݌ଵሬሬሬሬԦ ൅ ଶሬሬሬሬԦܽݍ ൅ ଷሬሬሬሬԦሻܽݏ ൌ ݁௜൫௣௞ሬԦ௔భሬሬሬሬԦା௤௞ሬԦ௔మሬሬሬሬԦା௦௞ሬԦ௔యሬሬሬሬԦ൯߰ሺݎԦሻ� �������
�
/D�H[SRQHQFLDO�LPDJLQDULD�KDFH�TXH�OD�IXQFLyQ�RULJLQDO�VHD�XQD�IXQFLyQ�SURSLD�GHO�RSHUDGRU�
WUDVODFLyQ��\�HO�YHFWRU�ሬ݇Ԧ�HV�XQ�YHFWRU�GH�RQGD�TXH�FRUUHVSRQGH�DO�HVSDFLR�UHFtSURFR�HQ�OXJDU�
GHO�HVSDFLR�UHDO�GH�OD�UHG��HO�FXDO�UHSUHVHQWD�HO�PRPHQWR�GH�GLFKD�RQGD��$�JUDQGHV�UDVJRV��
VL�FXDQGR�WUDEDMDPRV�FRQ�PROpFXODV�GLVFUHWDV�REWHQHPRV�QLYHOHV�GH�HQHUJtD�GLVFUHWRV��DO�
SDVDU�D�VLVWHPDV�SHULyGLFRV�OD�HQHUJtD�DSDUHFH�FRPR�XQD�IXQFLyQ�SHULyGLFD�HQ�OXJDU�GH�XQ�
YDORU�DLVODGR��(VWDV�HQHUJtDV�SHULyGLFDV��TXH�HV�OR�TXH�VH�GHQRPLQDQ�EDQGDV�GH�HQHUJtD��
UHVLGHQ�HQ�HO�HVSDFLR�UHFtSURFR��\�ORV�YHFWRUHV�GH�RQGD� ሬ݇Ԧ�QRV�SHUPLWLUiQ�GHVSOD]DUQRV�SRU�
OD�EDQGD�FRPR�VL�GH�XQD�VXSHUILFLH�HVSDFLDO�VH�WUDWDVH���

(O�FDVR�PiV�VHQFLOOR�GH�7LJKW�%LQGLQJ�HV�HO�GH�XQD�FDGHQD�LQILQLWD�GH�RUELWDOHV��TXH�SRGUtD�
FRQVLGHUDUVH�XQ�FULVWDO�GH�XQD�GLPHQVLyQ��\�TXH�VLJXLHQGR�FRQ�QXHVWUR�HMHPSOR�GHO�HWLOHQR�
FRUUHVSRQGH�D�XQ�SROtPHUR��HQ�HVWH�FDVR�HO�SROLDFHWLOHQR����&+ &+�Q���SDUD�JDUDQWL]DU�TXH�
KD\�XQ�VLVWHPD�ʌ�GHVORFDOL]DGR�SRU� WRGD� OD�FDGHQD��6XSRQJDPRV��SRU�XQ�PRPHQWR��TXH�
GHELGR�D�OD�GHVORFDOL]DFLyQ�GH�HQODFHV�WRGRV�ORV�JUXSRV�&+�VH�HQFXHQWUDQ�VHSDUDGRV�HQWUH�
Vt�SRU�XQD�PLVPD�GLVWDQFLD�ܽ�\�TXH�OD�FDGHQD�VH�HQFXHQWUD�D�OR�ODUJR�GHO�HMH�[��(O�RUELWDO�
PROHFXODU� HVWDUtD� IRUPDGR� SRU� HO� RUELWDO� S� GH� OD� XQLGDG� &+� �OD� FHOGD� XQLGDG�� PiV� OD�
LQWHUDFFLyQ� FRQ� RWUDV�XQLGDGHV�&+�� D�XQD�GLVWDQFLD� GH� D�HQ�HVWH� FDVR� SXHVWR� TXH� VROR�
FRQVLGHUDPRV�ORV�YHFLQRV�PiV�SUy[LPRV��
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൅݁௜௞௔ൻ߶ଶ௣ሺݔሻห߶ଶ௣ሺݔ െ ܽሻൿ� �������

�
6LJXLHQGR�OD�QRWDFLyQ�GH�+�FNHO��OODPDUHPRV�Į�DO�SULPHU�WpUPLQR��DO�FHQWUDUVH�HQ�XQ�~QLFR�
RUELWDO��\��ȕ�D�ORV�RWURV�GRV��DO�GDU�FXHQWD�GH�OD�LQWHUDFFLyQ�FRQ�ORV�RUELWDOHV�YHFLQRV��LJXDOHV�
SXHVWR�TXH�VH�WUDWD�GH�XQ�VLVWHPD�SHULyGLFR��/RV�VRODSDPLHQWRV��FRPR�DQWHV��VRQ���HQWUH�
RUELWDOHV�LJXDOHV��\���HQ�WRGRV�ORV�GHPiV�FDVRV��(O�GHWHUPLQDQWH�FRUUHVSRQGLHQWH�VHUtD�GH�
XQ�~QLFR�HOHPHQWR��DO�WHQHU�OD�FHOGD�XQLGDG�XQ�~QLFR�RUELWDO�S��TXHGDQGR��

� ȁܪ െ ȁܵܧ ൌ หߙ െ ൫݁௜௞௔ߚ ൅ ݁ି௜௞௔൯ െ �ሺͳܧ ൅ Ͳ ൅ Ͳሻห ൌ Ͳ�
� �������

� ܧ ൌ ߙ െ ൫݁௜௞௔ߚ ൅ ݁ି௜௞௔൯��
� �������

�
8WLOL]DQGR� OD� IyUPXOD�GH�(XOHU�� SRGHPRV� WUDQVIRUPDU�HVDV�H[SRQHQFLDOHV� LPDJLQDULDV�HQ�
IXQFLRQHV�WULJRQRPpWULFDV��

� ݁௜௫ �ൌ � ��� ݔ ൅ ݅ ��� ௜௫ି݁����������ݔ �ൌ � ��� ݔ െ �݅ ��� �ݔ
� �������

� ݁௜௫ ൅ ݁ି௜௫ �ൌ �ʹ ��� �ݔ
� �������

� ܧ ൌ ߙ െ ൫݁௜௞௔ߚ ൅ ݁ି௜௞௔൯ ൌ ߙ െ ߚʹ ���ሺ݇ܽሻ�
� �������

�
2EWHQHPRV�DVt�OD�EDQGD�GH�HQHUJtD�GH�HVWH�VLVWHPD�SHULyGLFR��XQ�DQiORJR�PRQRGLPHQVLRQDO�
DO�QLYHO�HQHUJpWLFR�GLVFUHWR�TXH�WHQGUtDPRV�FRQ�XQD�~QLFD�XQLGDG�&+��(VWD�H[SUHVLyQ�QRV�
SURSRUFLRQD��SDUD�XQ�GHWHUPLQDGR�YDORU�GH�N��OD�HQHUJtD�GH�XQ�FULVWDO�PRQRGLPHQVLRQDO�GH�
SDUiPHWUR�GH�UHG�D��HQ�IXQFLyQ�GH�ODV�LQWHJUDOHV�Į�\�ȕ��VLPLODU�DO�PpWRGR�GH�+�FNHO��(VWD�
H[SUHVLyQ�GH�(� HQ� IXQFLyQ� GHO� YHFWRU� GH� RQGD� ሬ݇Ԧ�HV� OR� TXH� VH� FRQRFH� FRPR� UHODFLyQ�GH�
GLVSHUVLyQ��\�SURSRUFLRQD�OD�HQHUJtD��\�HVWDGRV��TXH�VRQ�SRVLEOHV�SDUD�GLVWLQWRV�N��TXH�LQGLFD�
HO�PRPHQWR�GHO�HOHFWUyQ��

6H�SXHGH�YLVXDOL]DU�OD�EDQGD�FRPR�XQD�FROHFFLyQ�GH�WRGRV�ORV�RUELWDOHV�PROHFXODUHV�TXH�VH�
REWHQGUtDQ�HQ�HVWD�FDGHQD�LQILQLWD��FRQ�HO�YHFWRU�N�VHOHFFLRQDQGR�ORV�GLIHUHQWHV�HVWDGRV�\�
YDULDQGR� ORV� FRHILFLHQWHV� GH� OD� FRPELQDFLyQ� OLQHDO� JOREDO�� 2EVHUYDQGR� OD� ,OXVWUDFLyQ� ��
�L]TXLHUGD��� FRQ� N�  � ��� OD� HQHUJtD� VHUtD� GH� Į� �� �ȕ�� HO� YDORU� PtQLPR� TXH� SXHGH� DGRSWDU��
FRUUHVSRQGLHQWH�DO�HVWDGR�PiV�HQOD]DQWH��WRGRV�ORV�RUELWDOHV�S�HQ�IDVH���PLHQWUDV�TXH�FRQ��
N� �ʌ�VHUtD�GH�Į����ȕ��VX�Pi[LPR��VLHQGR�HO�HVWDGR�PiV�DQWLHQOD]DQWH��WRGRV�ORV�RUELWDOHV�
HQ�IDVHV�RSXHVWDV�HQWUH�Vt���

$QWHV�GH�YHU�FyPR�WRGR�HVWR�VH�UHODFLRQD�FRQ�HO�JUDIHQR��\�HO�SRUTXp�GH�VX�UHOHYDQFLD�HQ�
HVWD�7HVLV��KD\�XQD�SHTXHxD�FRQVLGHUDFLyQ�TXH�KDFHU�VREUH�HVWD�FDGHQD�PRQRGLPHQVLRQDO��
HV�LQHVWDEOH��3XHVWR�TXH�VROR�SDUWLPRV�GH�XQ�RUELWDO�\�XQ�HOHFWUyQ�SRU�FHOGD�XQLGDG��HVWD�
EDQGD�VH�HQFRQWUDUi�OOHQD�D�PHGLDV��\D�TXH�WRGRV�ORV�RUELWDOHV�GH�OD�FDGHQD�SRGUtDQ�JDQDU�
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RWUR�HOHFWUyQ��(VWD�HV�XQD�VLWXDFLyQ�EDVWDQWH� LQHVWDEOH��\�HVSRQWiQHDPHQWH�GHULYD�D�XQD�
VLWXDFLyQ�PiV�IDYRUDEOH�D�ILQ�GH�GDU�XQD�EDQGD�OOHQD��(Q�HVWH�FDVR�HVWR�VH�ORJUD�DFHUFDQGR�
ODV� VXEXQLGDGHV� &+� HQ� SDUHMDV�� GH� PRGR� TXH� OD� FHOGD� XQLGDG� QR� VHD� ±�&+��� VLQR��
±�&+ &+����SRU�OR�TXH�OD�GLVWDQFLD�HQWUH�FDUERQRV�GH�OD�FHOGD�QR�HV�OD�PLVPD�TXH�FRQ�ORV�
GH� ODV� FRQWLJXDV�� /D� FRQVHFXHQFLD� GH� HVWR� HV� TXH� OD� EDQGD� RULJLQDO� VH� GLYLGH� HQ� GRV��
RULJLQDQGR� XQ� SHTXHxR� JDS� HQWUH� HOODV� \� GDQGR� XQ� VLVWHPD� PiV� HVWDEOH� �,OXVWUDFLyQ� ���
GHUHFKD���(VWR�VH�FRQRFH�FRPR� OD�GLVWRUVLyQ�GH�3HLHUOV�\� H[SOLFD�TXH�HO�SROLDFHWLOHQR�VH�
SUHVHQWH�FRPR�WUDQV�SROLDFHWLOHQR�D�SHVDU�GH� WHQHU�XQ�VLVWHPD�GHVORFDOL]DGR�JOREDO��FRQ�
XQLGDGHV��&+ &+��FODUDPHQWH�GLIHUHQFLDEOHV�\�GRV�GLVWDQFLDV�GH�HQODFH�&�&��0iV�DGHODQWH�
YHUHPRV�TXp�FRQVHFXHQFLDV�SXHGH�WHQHU�HVWH�KHFKR���

�

,OXVWUDFLyQ� ��� (VWUXFWXUD� GH� EDQGDV� GHO� SROLDFHWLOHQR� LGHDO� �L]TXLHUGD�� \� UHDO� �GHUHFKD�� FDOFXODGDV� SRU� 7LJKW�
%LQGLQJ��3XHGH�YHUVH�OD�IRUPDFLyQ�GH�XQ�JDS�GH�HQHUJtD�GHELGR�D�OD�GLVWRUVLyQ�GH�3HLHUOV��)XHQWH�>��@�

&RPR�QRWD� JHQHUDO�� FXDQGR� VH� HPSOHD�HVWH�PRGHOR� GH� EDQGDV� VH� GHQRPLQD� EDQGD� GH�
YDOHQFLD� D� OD� EDQGD� OOHQD� PiV� HQHUJpWLFD�� \� EDQGD� GH� FRQGXFFLyQ� D� OD� YDFtD� PHQRV�
HQHUJpWLFD��GH�IRUPD�DQiORJD�D�ORV�RUELWDOHV�IURQWHUD�+202�/802��/D�EDQGD�GH�YDOHQFLD�
HV�OD�SULPHUD�HQ�VHU�RFXSDGD�VHJ~Q�ODV�UHJODV�GH�OOHQDGR��\�SRU�HOOR��FRQ�ORV�HOHFWURQHV�GH�
YDOHQFLD��\�OD�GH�FRQGXFFLyQ�FRQWLHQH�HOHFWURQHV�H[FLWDGRV�TXH�SXHGHQ�PRYHUVH�OLEUHPHQWH�
SRU�HO�PDWHULDO��RWRUJiQGROH�FRQGXFWLYLGDG�HOpFWULFD��(Q�QXHVWUR�FDVR��HO�SROLWUDQVDFHWLOHQR�
WHQGUtD�XQD�EDQGD�GH�YDOHQFLD�OOHQD�\�XQD�GH�FRQGXFFLyQ�YDFtD��HO�FDVR�LGHDO�WHQGUtD�XQD�
VROD�EDQGD�PHGLR�OOHQD��TXH�SRGUtD�FRQVLGHUDUVH�WDQWR�GH�YDOHQFLD�FRPR�GH�FRQGXFFLyQ��

/D�LQWHUDFFLyQ�HQWUH�HVWDV�EDQGDV�GHWHUPLQD�HO�FRPSRUWDPLHQWR�GHO�PDWHULDO�HQ�FXDQWR�D�
FRQGXFWLYLGDG���

�/RV� PHWDOHV� SUHVHQWDQ� XQ� VRODSDPLHQWR� HQWUH� DPEDV� EDQGDV�� R� XQD� VROD� EDQGD�
VHPLOOHQD�� OR�TXH�SHUPLWH�TXH�FRQGX]FDQ� OD�HOHFWULFLGDG�D�FXDOTXLHU� WHPSHUDWXUD��$O�
DXPHQWDUOD�� VLQ� HPEDUJR�� OD� UHG� PHWiOLFD� VH� GLVWRUVLRQD� \� ORV� HOHFWURQHV� SLHUGHQ�
PRYLOLGDG��GLVPLQX\HQGR� OD�FRQGXFWLYLGDG��(Q�HVWH�UDQJR�GH�HQHUJtD�KD\�QXPHURVRV�
QLYHOHV�DFFHVLEOHV��SRU�OR�TXH�KD\�DEXQGDQWHV�SRUWDGRUHV�GH�FDUJD��

�/RV�VHPLFRQGXFWRUHV�SUHVHQWDQ�XQ�JDS�GH�HQHUJtD��XQ�LQWHUYDOR�VLQ�QLYHOHV�DFFHVLEOHV��
HO� FXDO� KD\� TXH� VXSHUDU� SDUD� SRGHU� SUHVHQWDU� FRQGXFWLYLGDG�� (VWH� JDS� HV� OR�
VXILFLHQWHPHQWH� SHTXHxR� FRPR� SDUD� TXH� OD� HQHUJtD� WpUPLFD� H[WHUQD� SURYRTXH� HVWH�
VDOWR�� GDQGR� OXJDU� D� SDUHV� HOHFWUyQ�KXHFR� TXH� DFW~DQ� GH� SRUWDGRUHV� GH� FDUJD�� 6X�
Q~PHUR�DXPHQWD�FRQ�OD�WHPSHUDWXUD��SRU�OR�TXH�OD�FRQGXFWLYLGDG�WDPELpQ��

�/RV� DLVODQWHV� SUHVHQWDQ� XQ� JDS� GHPDVLDGR� JUDQGH� FRPR� SDUD� TXH� ORV� HOHFWURQHV�
SXHGDQ�VDOWDUOR��SRU�OR�TXH�VX�FRQGXFWLYLGDG�HOpFWULFD�HV�PX\�EDMD�R�QXOD��6H�SXHGH�



� ����(O�JUDIHQR�

IRU]DU�FRQ�XQ�DSRUWH�HQHUJpWLFR�H[WHUQR�OR�VXILFLHQWHPHQWH�JUDQGH��SHUR�D�PHQXGR�HVWR�
FRQOOHYD�FDPELRV�LUUHYHUVLEOHV�HQ�HO�PDWHULDO��

�/RV�VHPLPHWDOHV�SUHVHQWDQ�XQD�VLWXDFLyQ�LQWHUPHGLD�HQWUH�PHWDOHV�\�VHPLFRQGXFWRUHV��
ODV� EDQGDV� VH� WRFDQ� R� SUHVHQWDQ� XQ� VRODSDPLHQWR� LQGLUHFWR� �Pi[LPR� \� PtQLPR� HQ�
GLVWLQWRV�VLWLRV�GH�OD�]RQD�GH�%ULOORXLQ��GDQGR�XQ�JDS�QXOR�R�LQFOXVR�QHJDWLYR�TXH�OHV�
SHUPLWH�FRQGXFLU�D�FXDOTXLHU�WHPSHUDWXUD��SHUR�OD�GHQVLGDG�GH�HVWDGRV�FHUFD�GH�HVWH�
JDS�HV�PX\�EDMD��SRU�OR�TXH�QR�OOHJDQ�D�OD�FRQGXFWLYLGDG�GH�XQ�PHWDO���

�

E�� (VWUXFWXUD�HOHFWUyQLFD�GHO�JUDIHQR�
�

9HDPRV�DKRUD�FyPR�VH�DSOLFD�7LJKW�%LQGLQJ�DO�JUDIHQR��$�
GLIHUHQFLD� GH� OD� FDGHQD� XQLGLPHQVLRQDO�� HQ� HVWH� FDVR�
WHQHPRV� GRV� YHFWRUHV� GH� UHG� DO� WUDWDUVH� GH� XQ� FULVWDO�
ELGLPHQVLRQDO��DGHPiV�GH�GRV�iWRPRV�HQ�OD�FHOGD�XQLGDG��
3DUWLHQGR�GH�OD�,OXVWUDFLyQ�����HVWRV�YHFWRUHV�GH�UHG�VRQ��

�

,OXVWUDFLyQ� ���� 9HFWRUHV� GH� UHG� GHO�
JUDIHQR�� MXQWR� D� ORV� GRV� VXEJUXSRV� GH�
iWRPRV�RUELWDOHV��)XHQWH�>��@�

$SOLFDQGR�HO�RSHUDGRU�WUDVODFLyQ��QRV�TXHGD�TXH�HO�RUELWDO�PROHFXODU�SDUD�HVWH�FDVR�HV��
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3DUD�UHDOL]DU�OD�DSUR[LPDFLyQ�GH�+�FNHO�HV�SUHFLVR�FRQVLGHUDU�TXH��VL�GLYLGLPRV�ORV�RUELWDOHV�S�HQ�
GRV�VXEUHGHV��FDGD�RUELWDO�GH�XQD�VXEUHG�VROR�WHQGUi�GH�YHFLQRV�SUy[LPRV�D�ORV�GH�OD�RWUD��SRU�OR�
TXH�QR�KDEUi� LQWHUDFFLyQ�HQWUH�XQ�RUELWDO�S�\�VXV�DQiORJRV�HQ�RWUDV�FHOGDV�XQLGDG��'H�QXHYR��
OODPDPRV�Į�D�ODV�LQWHJUDOHV�FXORPELDQDV��DTXHOODV�TXH�DWDxHQ�D�XQ�~QLFR�RUELWDO��\��ȕ�D�ODV�TXH�
LQYROXFUDQ�RUELWDOHV�YHFLQRV��REWHQHPRV��

�
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൅ܿଶ݁ି௜௞
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&RQ�ORV�VRODSDPLHQWRV�SURFHGHPRV�GH�LJXDO�IRUPD��VLHQGR���ORV�TXH�LPSOLFDQ�XQ�VROR�RUELWDO��\���
WRGRV�ORV�GHPiV��
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�
$SOLFDQGR�OD�HFXDFLyQ�GH�6FKU|GLQJHU�SDUD�MXQWDU�DPEDV�H[SUHVLRQHV�REWHQHPRV�ODV�HFXDFLRQHV�
VHFXODUHV��

� ൻ߶ଶ௣೥ଵሺݎԦሻหܪ෡ห߰ൿ ൌ ෡ห߰ൿܪԦሻหݎԦሻห߰ൿ�����ൻ߶ଶ௣೥ଶሺݎൻ߶ଶ௣೥ଵሺܧ ൌ �Ԧሻห߰ൿݎൻ߶ଶ௣೥ଶሺܧ �������
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�
3DUD� UHVROYHU�HVWDV�HFXDFLRQHV�SODQWHDPRV�VX�FRUUHVSRQGLHQWH�GHWHUPLQDQWH��$TXt�HV�FXDQGR�
YDPRV�D�GHVDUUROODU�DGHPiV�HO�SURGXFWR�GHO�YHFWRU�GH�RQGD�SRU�ORV�YHFWRUHV�GH�UHG��
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3RU�~OWLPR��ORV�FRVHQRV�GH�VXPD�\�GLIHUHQFLD�\�HO�~OWLPR�WpUPLQR�VH�SXHGHQ�VLPSOLILFDU�FRQ�
PiV�WULJRQRPHWUtD��
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�
(Q� ORV�FDVRV�XQLGLPHQVLRQDOHV�TXH�KHPRV�YLVWR� OD� UHODFLyQ�GH�GLVSHUVLyQ�VyOR� WLHQH�XQD�
FRPSRQHQWH� GHO� YHFWRU� ሬ݇Ԧ �� SRU� OR� TXH� VH� SXHGH� UHSUHVHQWDU� VLQ� SUREOHPDV� HQ� GRV�
GLPHQVLRQHV�� 3DUD� HO� JUDIHQR� \� FXDOTXLHU� FDVR� ELGLPHQVLRQDO� HV� SUHFLVR� UHFXUULU� D�
UHSUHVHQWDFLRQHV��'�SDUD�REVHUYDU�OD�IRUPD�JHQHUDO�GH�OD�EDQGD��,OXVWUDFLyQ������\�FRQ�UHGHV�
WULGLPHQVLRQDOHV�VH�UHFXUUH�D�UHSUHVHQWDU�OD�EDQGD�SDUD�YDORUHV�HVSHFtILFRV�GH�(��3RU�HOOR��\�
FRQ�HO�ILQ�GH�XQLILFDU�ODV�UHSUHVHQWDFLRQHV�GH�ODV�EDQGDV��VH�UHFXUUH�D�XVDU�GLDJUDPDV�TXH�
UHSUHVHQWDQ�XQ�EDUULGR�XQLGLPHQVLRQDO� GH� OD� VXSHUILFLH�HQ� OXJDU�GH� WRGD� OD� IXQFLyQ��(VWH�
EDUULGR�VH�KDFH�HPSOHDQGR�ORV�GHQRPLQDGRV�SXQWRV� ሬ݇Ԧ��SXQWRV�GH�HVSHFLDO�VLPHWUtD�HQ�HO�
HVSDFLR�UHFtSURFR�VLWXDGRV�HQ�OD�SULPHUD�]RQD�GH�%ULOORXLQ�²HO�HTXLYDOHQWH�D�OD�FHOGD�XQLGDG�
SDUD�OD�EDQGD�GH�HQHUJtD²��3DUD�HO�FDVR�GHO�JUDIHQR��OD�]RQD�GH�%ULOORXLQ�HV�KH[DJRQDO�\�HO�
EDUULGR�FUX]D�ORV�SXQWRV�ī��0�\�.�FRPR�VH�REVHUYD�HQ�OD�,OXVWUDFLyQ�����

(FKDQGR� XQ� YLVWD]R� D� HVWD� H[SUHVLyQ� SRGHPRV� GHGXFLU� YDULDV� FRVDV�� OD� SULPHUD�� HV�
FRQVLGHUDEOHPHQWH�PiV�FRPSOHMD�TXH�OD�TXH�VH�REWXYR�SDUD�OD�FDGHQD�LQILQLWD�� OR�FXDO�HV�
PiV�TXH�HVSHUDEOH�WHQLHQGR�HQ�FXHQWD�TXH�KHPRV�SDVDGR�D�XQ�SDWUyQ�KH[DJRQDO�GH�GRV�
GLPHQVLRQHV��\�OD�VHJXQGD��VX�H[SUHVLyQ�JHQHUDO�QR�GHSHQGH�UHDOPHQWH�GH�ORV�SDUiPHWURV�
Į�\�ȕ��HVWRV�VRQ�VyOR�FRQVWDQWHV�\�IDFWRUHV�GH�HVFDOD��HO�~QLFR�SDUiPHWUR�TXH�DSDUHFH�GHQWUR�
GH�OD�UDt]�HV�HO�SDUiPHWUR�GH�UHG�D��TXH�SDUD�HO�JUDIHQR�VHUtD�SURSRUFLRQDO�D�OD�GLVWDQFLD�GH�
HQODFH�&�&��\�WDPSRFR�YD�PXFKR�PiV�DOOi�TXH�XQ�IDFWRU�GH�HVFDOD�SDUD�ORV�HMHV��

�
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�

,OXVWUDFLyQ�����L]TXLHUGD���%DQGDV�GHO�JUDIHQR�FDOFXODGDV�SRU�7LJKW�%LQGLQJ��FRQ�OD�UHSUHVHQWDFLyQ�GH�OD�]RQD�
GH�%ULOORXLQ�HQWUH�HOODV�\�ORV�SXQWRV�GH�FRQWDFWR��)XHQWH��
KWWSV���HQ�ZLNLSHGLD�RUJ�ZLNL�(OHFWURQLFBSURSHUWLHVBRIBJUDSKHQH�

,OXVWUDFLyQ�����FHQWUR�\�GHUHFKD���'LDJUDPD�GH�EDQGDV�GHO�JUDIHQR��WDPELpQ�FDOFXODGDV�SRU�7LJKW�%LQGLQJ��MXQWR�
D�ORV�GLIHUHQWHV�SXQWRV�.�HQ�OD�]RQD�GH�%ULOORXLQ��)XHQWH�>��@�

(VWR�VLJQLILFD�TXH��HQ�HVHQFLD�� OD� UHODFLyQ�GH�GLVSHUVLyQ�HV� LQGHSHQGLHQWH�GH�TXp�iWRPR�
IRUPH�HO�PDWHULDO��VLHPSUH�TXH�VH�PDQWHQJD�XQ�SDWUyQ�KH[DJRQDO�\�HO�VLVWHPD�VHD�SODQR��
$Vt�� HO�PLVPR� UHVXOWDGR� GHEHUtD�� HQ� SULQFLSLR�� REWHQHUVH� FRQ� ORV�PDWHULDOHV� DQiORJRV� DO�
JUDIHQR�FRPR�HO�VLOLFHQR��HO�JHUPDQHQR�>��@�R�HO�HVWDQHQR�>��@��\D�TXH�WRGRV�WLHQHQ�HO�PLVPR�
SDWUyQ�KH[DJRQDO�FRPR�HVWUXFWXUD��/D�UHDOLGDG�HV�TXH��DXQTXH�HVWRV�PDWHULDOHV�WHQJDQ�XQD�
HVWUXFWXUD� VLPLODU�� HVWR� QR� EDVWD� SDUD� GHGXFLU� TXH� OD� HVWUXFWXUD� GH� EDQGDV� \� VX�
FRPSRUWDPLHQWR�HOHFWUyQLFR�YD\DQ�D�VHU�VLPLODUHV��

3DUD� HPSH]DU�� QLQJXQR� GH� HVWRV� DQiORJRV� HV� SODQR�� \� QR� HV� SUHFLVDPHQWH� SRU� ODV�
RQGXODFLRQHV�YLVWDV�HQ�HO�JUDIHQR��HVWRV�PDWHULDOHV�SUHVHQWDQ�XQD�FRUUXJDFLyQ�WDO�TXH�ORV�
iWRPRV�VH�HQFXHQWUDQ�GLYLGLGRV�HQ�GRV�SODQRV��FDGD�XQR�GH�HOORV�FRQ�XQD�VXEUHG�WULDQJXODU�
GH�iWRPRV�� $XQTXH� HVWR� QR� HOLPLQD� ODV� FRQHFWLYLGDGHV�HPSOHDGDV� HQ�HO� FiOFXOR�� Vt� TXH�
SXHGH� GDU� UHVXOWDGRV� GLIHUHQWHV�� $GHPiV�� KHPRV� GH� UHFRUGDU� TXH� 7LJKW�%LQGLQJ�� \�PiV�
FRQFUHWDPHQWH�HO�FDVR�GH�YHFLQRV�SUy[LPRV��HV�XQD�DSUR[LPDFLyQ�PX\�IXHUWH��\�VyOR�KHPRV�
HPSOHDGR�ORV�RUELWDOHV�S��ORV�iWRPRV�PiV�SHVDGRV�SRVHHQ�RUELWDOHV�VXSHULRUHV�DFFHVLEOHV��
ORV� FXDOHV� SXHGHQ� LQFRUSRUDUVH� D� ORV� FiOFXORV� \� GDU� EDQGDV� DGLFLRQDOHV�� OR� TXH� RULJLQD�
HVWUXFWXUDV�GLIHUHQWHV��

'H� WRGDV� IRUPDV�� D� SHVDU� GH� HVWDV� GLIHUHQFLDV�� ODV� HVWUXFWXUDV� GH� EDQGDV� GH� HVWRV�
PDWHULDOHV��LQFOXVR�FRQ�PpWRGRV�GH�FiOFXOR�PiV�DYDQ]DGRV��SUHVHQWDQ�FLHUWDV�VLPLOLWXGHV��
FRPR�VH�REVHUYD�HQ�OD��

,OXVWUDFLyQ�����(Q�WRGRV�ORV�FDVRV�OD�EDQGD�DOUHGHGRU�GHO�SXQWR�.�HV�FyQLFD��VH�H[SOLFDUiQ�
VXV�LPSOLFDFLRQHV�PiV�DGHODQWH���\�OD�IRUPD�JHQHUDO�GH�OD�EDQGD�VH�FRQVHUYD�D�H[FHSFLyQ�
GH� FHUFD� GHO� SXQWR� ī�� GRQGH� ODV� EDQGDV� VH� MXQWDQ�PiV� DO� GHVFHQGHU� HQ� HO� JUXSR�� DOJR�
FRPSUHQVLEOH�GDGR�HO�PD\RU�FRPSRUWDPLHQWR�PHWiOLFR�GHO�HVWDxR��

$FDEDUHPRV�HVWD�VHFFLyQ�VREUH�OD�HVWUXFWXUD�GH�EDQGDV�GHO�JUDIHQR�FRPHQWDQGR�TXH��DO�
LJXDO�TXH�RFXUUtD�FRQ�OD�FDGHQD�XQLGLPHQVLRQDO�\�OD�GLVWRUVLyQ�GH�3HLHUOV�>�����@��ODV�UHGHV�
ELGLPHQVLRQDOHV�WDPELpQ�H[SHULPHQWDO�DOJR�SDUHFLGR��OD�GLVWRUVLyQ�GH�.HNXOp��/D�HVWUXFWXUD�
SODQD�KH[DJRQDO�SXHGH�FRQVLGHUDUVH�XQ�HVWDGR�PHWDHVWDEOH�TXH��DXQTXH�DO�IRUPDU�SDUWH�GH�
XQ�PDWHULDO�WULGLPHQVLRQDO�SXHGH�HQFRQWUDUVH�HVWDELOL]DGD��FRPR�RFXUUH�FRQ�HO�JUDILWR�\�HO�
JUDIHQR��DO�HQFRQWUDUVH�DLVODGD�LQWHQWDUi�GLVPLQXLU�VX�HQHUJtD�GH�GLYHUVDV�IRUPDV��



� ����(O�JUDIHQR�

�

�� �

,OXVWUDFLyQ�����(VWUXFWXUDV�GH�EDQGDV�GHO�JUDIHQR��VLOLFHQR��JHUPDQHQR�\�HVWDQHQR��FRPSXWDGDV�SRU�')7�FRQ�XQ�
IXQFLRQDO�3%(��)XHQWHV��>�����@�

(Q� OD�GLVWRUVLyQ�GH�.HNXOp��GH� IRUPD�VLPLODU�D� OD�GH�3HLHUOV�� ORV�KH[iJRQRV�VH�GHIRUPDQ�
DFRUWDQGR�\�HQFRJLHQGR�VXV�HQODFHV�URPSLHQGR�HO�SDWUyQ�GH�KH[iJRQRV�UHJXODUHV�>�����@��
OR�FXDO�SRU�XQ�ODGR�GLVPLQX\H�VX�HQHUJtD�DO�DOWHUDUVH�OD�HVWUXFWXUD�GH�EDQGDV��SHUR�SRU�RWUR�
OD� DXPHQWD� SRU� PRGLILFDFLyQ� GH� ORV� HQODFHV�� (VWDV� GLVWRUVLRQHV�� DO� LJXDO� TXH� FRQ� HO�
SROLDFHWLOHQR�� SXHGHQ� DFDEDU� URPSLHQGR� HO� FDUiFWHU� ELGLPHQVLRQDO� REOLJDQGR� D� DOJXQRV�
iWRPRV�D�VDOLU�GHO�SODQR��TXH�MXQWR�D�ODV�SURSLDV�IOXFWXDFLRQHV�WpUPLFDV�SRGUtDQ�H[SOLFDU�OD�
H[LVWHQFLD� GH� ODV� RQGXODFLRQHV� GHO� JUDIHQR�� D� FDPELR� GH� XQ� LQFUHPHQWR� HQ� OD� HQHUJtD�
HOiVWLFD�� HO� PDWHULDO� VH� HVWDELOL]D� D� QLYHO� HOHFWUyQLFR�� SHUPLWLHQGR� PDQWHQHUVH� FRPR� XQ�
PDWHULDO�SODQR�DSUR[LPDGDPHQWH�ELGLPHQVLRQDO��

�

F�� 3URSLHGDGHV�HOHFWUyQLFDV�
�

$KRUD�TXH�\D�WHQHPRV�XQ�FRQRFLPLHQWR�DGHFXDGR�GH�OD�HVWUXFWXUD�GH�EDQGDV�GHO�JUDIHQR��
SRGHPRV�HQWHQGHU�ODV�SURSLHGDGHV�HOHFWUyQLFDV�TXH�SRVHH��\D�TXH�PXFKDV�GH�HOODV�YLHQHQ�
GHULYDGDV�SUHFLVDPHQWH�GH�VXV�EDQGDV��3RU�VXSXHVWR��KDVWD�DKRUD�VROR�KHPRV�WHQLGR�HQ�
FXHQWD�ORV�RUELWDOHV�S�GH�ORV�iWRPRV�GH�FDUERQR��SHUR�SXHVWR�TXH�VRQ�ORV�PiV�H[WHUQRV�²\�
SRU�HOOR��ORV�PiV�UHOHYDQWHV�HQ�ODV�SURSLHGDGHV²�\�HO�UHVWR�GH�ORV�HOHFWURQHV�VH�HQFXHQWUDQ�
IXHUWHPHQWH�ILMDGRV�HQ�ORV�HQODFHV�FRYDOHQWHV��HV�VXILFLHQWH��

$� OD�YLVWD�GH�VX�HVWUXFWXUD�GH�EDQGDV��HO�JUDIHQR�H[KLEH�XQ�FRPSRUWDPLHQWR�HQ�SULQFLSLR�
VHPLPHWiOLFR�� SXHVWR� TXH� ODV�EDQGDV�GH� FRQGXFFLyQ� \� YDOHQFLD� VH� WRFDQ��SHUR� FRQ�XQD�
GHQVLGDG�GH�HVWDGRV�PX\�EDMD��(Q�HO�FDVR�GHO�JUDIHQR��HVWH�FRQWDFWR�HQWUH�EDQGDV�RFXUUH�
HQ�ORV�SXQWRV�.�GH�OD�]RQD�GH�%ULOORXLQ��HQ�ORV�FXDOHV�OD�UHODFLyQ�GH�GLVSHUVLyQ�VH�SXHGH�
FRQVLGHUDU�OLQHDO�UHVSHFWR�DO�YDORU�GHO�PyGXOR�GHO�YHFWRU�ሬ݇Ԧ��(VWR�KDFH�TXH�HQ�HVWDV�UHJLRQHV�
GH� OD� ]RQD� GH� %ULOORXLQ� ORV� HOHFWURQHV� VH� FRPSRUWHQ� GH�PDQHUD� GLIHUHQWH�� SXGLHQGR� VHU�
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GHVFULWRV�GH�IRUPD�VLPLODU�D�OD�HFXDFLyQ�GH�'LUDF��(VWD�HFXDFLyQ�HV�XQ�DQiORJR�D�OD�HFXDFLyQ�
GH�6FKU|GLQJHU�� TXH� VH� YHUi�PiV�DGHODQWH��SDUD�SDUWtFXODV� UHODWLYLVWDV� �FRQ� YHORFLGDGHV�
SUy[LPDV� D� OD� OX]��H� LPSOLFD� TXH�� HQ�HVWDV� UHJLRQHV�� ORV� HOHFWURQHV� VH� FRPSRUWHQ� FRPR�
SDUWtFXODV�VLQ�PDVD�HQ�UHSRVR��'HELGR�D�HVWR��D�ODV�UHJLRQHV�FLUFXQGDQWHV�GH�ODV�EDQGDV�VH�
OHV�GHQRPLQD�FRQRV�GH�'LUDF��\�D�ODV�]RQDV�GH�FRQWDFWR�HQWUH�EDQGDV��ORV�SXQWRV�GH�'LUDF���

'HELGR�D�TXH�HQ�ORV�SXQWRV�GH�'LUDF�OD�GHQVLGDG�GH�HVWDGRV�HV�FHUR��SXHVWR�TXH�QR�KD\�
VRODSDPLHQWR�HQWUH� EDQGDV�� OD� FDQWLGDG� GH�SRUWDGRUHV�GH� FDUJD�HV�PX\� EDMD�� OR� TXH�HQ�
SULQFLSLR�LPSOLFDUtD�XQD�FRQGXFWLYLGDG�HOpFWULFD�PX\�EDMD��(Q�OD�SUiFWLFD��HO�JUDIHQR�SUHVHQWD�
XQD� FRQGXFWLYLGDG� HOpFWULFD� HQRUPH�� FRQ� XQD� UHVLVWLYLGDG� GH� ����� ȍ� P� D� WHPSHUDWXUD�
DPELHQWH��LQIHULRU�D~Q�D�OD�GH�OD�SODWD��XQR�GH�ORV�PHWDOHV�PiV�FRQGXFWRUHV������ā�����ȍ�P��
>��@��(VWR�VH�GHEH��SRU�XQ�ODGR��D�TXH�OD�GHQVLGDG�GH�SRUWDGRUHV�GH�FDUJD�SXHGH�DXPHQWDU�
KDVWD������SRU�FHQWtPHWUR�FXDGUDGR�D�WHPSHUDWXUD�DPELHQWH�>��@��\��SRU�RWUR��D�OD�HOHYDGD�
PRYLOLGDG�GH�ORV�HOHFWURQHV�HQ�HO�JUDIHQR��KDVWD���������FP��9���V����>��@���

$GHPiV�GH� SUHVHQWDU�XQD�GH� ODV�PD\RUHV� FRQGXFWLYLGDGHV� FRQRFLGDV��HO� JUDIHQR�SXHGH�
DGHPiV� LU� PiV� DOOi� \� H[KLELU� VXSHUFRQGXFWLYLGDG�� FRPR� OD� TXH� VH� KD� SUHGLFKR� >��@� \�
REVHUYDGR� >��@� HQ� JUDIHQR� ELFDSD� JLUDGR�� /D� WHPSHUDWXUD� SUHFLVD� HV� FHUFDQD� DO� FHUR�
DEVROXWR��DOJR�FRP~Q�HQ�HO�HVWXGLR�GH�PDWHULDOHV�VXSHUFRQGXFWRUHV��SHUR�HVWD�WHPSHUDWXUD�
GH�RSHUDFLyQ�SDUHFH�LU�DXPHQWDQGR�OLJHUDPHQWH�>��@��

(O�PHFDQLVPR�GH�WUDQVSRUWH�GH�HOHFWURQHV�HQ�JUDIHQR�WDPELpQ�HV�SRFR�XVXDO��'HELGR�D�VX�
GLVSHUVLyQ�OLQHDO�FHUFD�GH�ORV�SXQWRV�.�HVWRV�VH�FRPSRUWDQ�FRPR�HOHFWURQHV�VLQ�PDVD�HQ�
UHSRVR��GHQRPLQDGRV�IHUPLRQHV�GH�'LUDF��\�OD�UHG�FULVWDOLQD�QR�RIUHFH�SUiFWLFDPHQWH�QLQJXQD�
UHVLVWHQFLD�D�VX�PRYLPLHQWR��LQFOXVR�D�WHPSHUDWXUDV�GH�KDVWD�����.��&RPELQDGR�FRQ�OD�DOWD�
GHQVLGDG�GH�SRUWDGRUHV�TXH�SXHGH�ORJUDUVH�FRQ�OD�WHPSHUDWXUD�R�HO�GRSDMH��HVWR�UHVXOWD�HQ�
XQ�WUDQVSRUWH�EDOtVWLFR��ORV�HOHFWURQHV�UHTXLHUHQ�XQ�FDPSR�HOpFWULFR�SDUD�PRYHUVH��SHUR�XQD�
YH]� TXH� HPSLH]DQ�� VX� PRYLPLHQWR� HV� SUiFWLFDPHQWH� OLEUH�� FRQ� YHORFLGDGHV� GH� KDVWD��
����PāV��>��@��(VWH�IHQyPHQR�WLHQH�XQ�DOFDQFH�GH�DSUR[LPDGDPHQWH�����QP�D�WHPSHUDWXUDV�
QR�PX\�HOHYDGDV�>�����@��

(VWDV�SURSLHGDGHV�HOHFWUyQLFDV�WDQ�VLQJXODUHV�VH�PDQWLHQHQ�LQFOXVR�FXDQGR�HO�JUDIHQR�VH�
HQFXHQWUD�PX\�GHIRUPDGR�� VLQ� DSHQDV�REVHUYDU� FDPELRV�HQ� VX�HVWUXFWXUD� GH�EDQGDV�� \�
FRQVHUYDQGR�XQD�PRYLOLGDG�HOHFWUyQLFD�HOHYDGD�WHQLHQGR�HQ�FXHQWD�HO�JUDGR�GH�GHIRUPDFLyQ�
VRSRUWDGR� SRU� OD� OiPLQD� >��@�� 3RU� VL� IXHUD� SRFR��PXFKDV� GH� HVWDV� SURSLHGDGHV� SXHGHQ�
DMXVWDUVH� FRQ� HOHYDGD� SUHFLVLyQ� D� WUDYpV� GH� FDPSRV� HOpFWULFRV�� FXUYDWXUDV� ORFDOL]DGDV��
GRSDMHV�X�RWURV�PDWHULDOHV��/RV�HOHFWURQHV�VLQ�PDVD��SRU�HMHPSOR��SXHGHQ�SUHVHQWDU�PDVD�
SRVLWLYD�R�QHJDWLYD�VHJ~Q�LQWHUHVH�DO�SRQHU�FRQ�FRQWDFWR�HO�JUDIHQR�FRQ�XQD�OiPLQD�GH�QLWUXUR�
GH�ERUR�>��@��HO�WLSR�GH�SRUWDGRUHV�GH�FDUJD��HOHFWURQHV�R�KXHFRV��SXHGH�PRGLILFDUVH�FRQ�
FDPSRV�HOpFWULFRV��JUDFLDV�DO�GHVSOD]DPLHQWR�GH�OD�HQHUJtD�GH�)HUPL�>��@��OD�GHQVLGDG�GH�
FDUJD�\�VX�PRYLOLGDG�SXHGH�DILQDUVH�SRU�IXQFLRQDOL]DFLyQ�FRQWURODGD�>��@��\�VH�SXHGHQ�ORJUDU�
FRQFHQWUDFLRQHV� ORFDOHV� GH� FDUJD� PHGLDQWH� OD� LQFRUSRUDFLyQ� VHOHFWLYD� GH� GHIHFWRV�
HVWUXFWXUDOHV�>��@��

*UDFLDV�D�HVWDV�H[WUDRUGLQDULDV�SURSLHGDGHV�\�D�VX�SRWHQFLDO�GH�SHUVRQDOL]DFLyQ��HO�JUDIHQR�
VH�HVWi�SUHVHQWDQGR�FRPR� XQR� GH� ORV�PDWHULDOHV�PiV� SURPHWHGRUHV� HQ�HO� FDPSR�GH� OD�
HOHFWUyQLFD�� /D� PHMRUD� HQ� ORV� PpWRGRV� GH� REWHQFLyQ� \� OD� FRQILUPDFLyQ� GH� QXPHURVDV�
SUHGLFFLRQHV�H[SHULPHQWDOHV��\�RWUDV�WDQWDV�QXHYDV�TXH�YDQ�VXUJLHQGR��HVWiQ�LPSXOVDQGR�
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VX�XVR�HQ�PX\�GLYHUVDV�iUHDV�SRU�VXV�SURSLHGDGHV�PHFiQLFDV��HOHFWUyQLFDV�\�GHPiV��FRPR�
VH�YHUi�D�FRQWLQXDFLyQ��

�

����2EWHQFLyQ�GH�JUDIHQR�
�

6H� KD� KDEODGR� FRQVLGHUDEOHPHQWH� GHO� JUDIHQR�� VX� HVWUXFWXUD�� VX� FRPSRUWDPLHQWR� \� VXV�
LQFUHtEOHV� SURSLHGDGHV�� SHUR� DSHQDV� VH� KD� GLFKR� QDGD� GH� FyPR� REWHQHU� WDQ� IDEXORVR�
PDWHULDO��([LVWHQ�P~OWLSOHV�\�PX\�YDULDGDV�WpFQLFDV�GH�REWHQFLyQ�GHO�JUDIHQR��PXFKDV�GH�ODV�
FXDOHV�VH�SXHGHQ�HPSOHDU�HQ�OD�REWHQFLyQ�GH�RWURV�PDWHULDOHV��\�VX�XWLOLGDG�GHSHQGH�GHO�XVR�
TXH�VH�YD\D�D�GDU�DO�SURGXFWR�ILQDO��SXHV�OD�HVWUXFWXUD�\�PRUIRORJtD�GHO�JUDIHQR�SXHGHQ�YDULDU�
VHJ~Q� HO� SURFHVR� GH� IDEULFDFLyQ�� $� FRQWLQXDFLyQ�� VH� FRPHQWDQ� DOJXQRV� GH� ORV�PpWRGRV�
GLVSRQLEOHV�SDUD�OD�REWHQFLyQ�GH�JUDIHQR��

(Q�JHQHUDO��ODV�WpFQLFDV�GH�IDEULFDFLyQ�GH�JUDIHQR�²\��SRU�HQGH��GH�RWURV�PDWHULDOHV²�VH�
SXHGHQ�GLYLGLU�HQ�GRV�FDWHJRUtDV��GH�DUULED�DEDMR��WRS�GRZQ��\�GH�DEDMR�DUULED��ERWWRP�XS���

�/DV� WpFQLFDV� WRS�GRZQ� XWLOL]DQ� FRPR�PDWHULDO� GH�SDUWLGD�HO� JUDILWR�SDUD� HO� FDVR�GHO�
JUDIHQR��&RQVLVWHQ�HQ�HOLPLQDU�PDWHULDO�GH�OD�PXHVWUD�GH�SDUWLGD�SRU�GLIHUHQWHV�SURFHVRV�
ItVLFRV� \� TXtPLFRV� KDVWD� OOHJDU� DO� SURGXFWR� ILQDO�� $� PHQXGR� HPSOHDQ� HTXLSR�
HVSHFLDOL]DGR�H[WHUQR�SDUD�FRQWURODU�SDUiPHWURV�GHO�PDWHULDO�FRPR�OD�IRUPD�R�HO�WDPDxR��
GHQWUR�GH�OR�SRVLEOH��6XHOHQ�VHU�WpFQLFDV�GH�EDMR�FRVWH��DXQTXH�H[LVWH�FLHUWR�JUDGR�GH�
DOHDWRULHGDG�HQ�FXDQWR�D�OD�QDWXUDOH]D�GH�SURGXFWR�ILQDO��

�/DV� WpFQLFDV�ERWWRP�XS� HPSOHDQ�iWRPRV�R�PROpFXODV�GH� ORV�HOHPHQWRV�DSURSLDGRV�
FRPR�EORTXHV�GH�FRQVWUXFFLyQ��KDFLHQGR�FUHFHU�HO�PDWHULDO�GH�IRUPD�JUDGXDO�SDUD�GDU�
HVWUXFWXUDV� PiV� FRPSOHMDV�� ORV� PHFDQLVPRV� GH� IDEULFDFLyQ� D� PHQXGR� LPSOLFDQ�
IHQyPHQRV� GH� DXWRHQVDPEODMH� GH� HVWUXFWXUDV�� DGHPiV� GH� GLIHUHQWHV� WpFQLFDV� SDUD�
PDQLSXODU�\�FRQWURODU�OD�IRUPD�\�WDPDxR�GHO�SURGXFWR��3RU�VX�SURSLD�QDWXUDOH]D�SHUPLWHQ�
XQ�FRQWURO�PXFKR�PD\RU�VREUH�HO�SURGXFWR�ILQDO��SHUR�SUHVHQWDQ�FLHUWDV�OLPLWDFLRQHV�HQ�
FXDQWR�D�VX�DSOLFDFLyQ�D�JUDQ�HVFDOD��WDQWR�SRU�WDPDxR�FRPR�SRU�FRVWH��

�

D�� 7RS�GRZQ�
�

/DV�WpFQLFDV� WRS�GRZQ�SDUD�OD�REWHQFLyQ�GHO�JUDIHQR�SDUWHQ�GHO�PDWHULDO�PDFURVFySLFR��HO�
JUDILWR�� SRU� OR� TXH� QR� VRUSUHQGH� TXH� IXHVHQ� ODV� SULPHUDV� HPSOHDGDV�� DXQTXH� GH� IRUPD�
LQGLUHFWD��SDUD�OD�REWHQFLyQ�GH�OiPLQDV�GH�JUDIHQR��/D�UXSWXUD�GHO�JUDILWR�KDFH�XVR�GH�OD�IiFLO�
H[IROLDFLyQ�GHO�JUDILWR�GHELGD�D�OD�GpELO�LQWHUDFFLyQ�HQWUH�FDSDV�SRU�OD�EDMD�LQWHQVLGDG�GH�ODV�
IXHU]DV� GH� 9DQ� GHU� :DDOV� TXH� ODV� XQHQ�� (O� DLVODPLHQWR� GH� FDSDV� VH� SXHGH� FRQVHJXLU�
HPSOHDQGR�PHGLRV�ItVLFRV��VHSDUDQGR�PHFiQLFDPHQWH�ODV�OiPLQDV��R�TXtPLFRV��HPSOHDQGR�
GLIHUHQWHV�UHDFWLYRV�SDUD�VHSDUDUODV�\�DLVODUODV��

(QWUH�ORV�PpWRGRV�ItVLFRV��HO�PiV�FRQRFLGR�HV�OD�H[IROLDFLyQ�GLUHFWD��OD�HOLPLQDFLyQ�SURJUHVLYD�
GH�OiPLQDV�KDVWD�ORJUDU�VLVWHPDV�GH�SRFDV�FDSDV�GH�HVSHVRU��LGHDOPHQWH�VyOR�XQD��8QD�GH�
ODV� WpFQLFDV�PiV�FRQRFLGDV�HV� OD�HVFLVLyQ�PLFURPHFiQLFD��SRSXODUL]DGD�SRU�1RYRVHORY�\�



�

�

��� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

*HLP�FRPR�OD�WpFQLFD�GH�OD�FLQWD�DGKHVLYD�>��@��DXQTXH�H[LVWHQ�RWUDV�PiV�H[yWLFDV�FRPR�HO�
HPSOHR�GH�FXxDV�GH�GLDPDQWH�PRQRFULVWDOLQR�SDUD�VHSDUDU�ODV�OiPLQDV�>��@��R�OD�FL]DOODGXUD�
GHO�PDWHULDO�HQ�IDVH�OtTXLGD�>�����@��(VWDV�WpFQLFDV�SURGXFHQ�JUDIHQR�GH�DOWD�SXUH]D��SXHVWR�
TXH�OD�PRGLILFDFLyQ�GHO�VLVWHPD�HV�PtQLPD��SHUR�D�PHQXGR�SUHVHQWDQ�FLHUWDV�OLPLWDFLRQHV�HQ�
FXDQWR�DO�Q~PHUR�GH�FDSDV�TXH�VH�SXHGHQ�ORJUDU��

/D�VHSDUDFLyQ�GH� OiPLQDV� WDPELpQ�SXHGH� ORJUDUVH�SRU�VRQLFDFLyQ� >��@��HPSOHDQGR�RQGDV�
XOWUDVyQLFDV�GH�DOWD�IUHFXHQFLD�VH�SXHGH�SHUWXUEDU�OD�HVWUXFWXUD�OR�VXILFLHQWH�FRPR�SDUD�TXH�
ODV�OiPLQDV�VH�VHSDUHQ��SDUWLHQGR�JHQHUDOPHQWH�GHO�PDWHULDO�GH�SDUWLGD�HQ�XQ�PHGLR�OtTXLGR��
6H� WUDWD� GH� XQ�PpWRGR�PX\� VHQFLOOR�� SHUR� FRQ� OD� GHVYHQWDMD�GH� TXH� ODV� RQGDV� VRQRUDV�
SXHGHQ�GHVWUXLU�ODV�QDQRHVWUXFWXUDV�IRUPDGDV�>��@��6H�SXHGH�PHMRUDU�VX�UHQGLPLHQWR�FRQ�HO�
XVR�GH�VXUIDFWDQWHV�SDUD�LPSHGLU�TXH�ODV�OiPLQDV�VH�YXHOYDQ�D�XQLU��7DPELpQ�VH�KD�HVWXGLDGR�
HO�XVR�GH�FDPSRV�HOpFWULFRV�SDUD�GHELOLWDU�ODV�IXHU]DV�GH�9DQ�GHU�:DDOV�HQWUH�FDSDV�H�LQGXFLU�
VX�H[IROLDFLyQ�>��@��

/RV�PpWRGRV�TXtPLFRV�LPSOLFDQ�HO�XVR�GH�GLIHUHQWHV�UHDFWLYRV�SDUD�SURYRFDU�XQD�VHSDUDFLyQ�
\� DLVODPLHQWR� GH� ODV� OiPLQDV� GH� JUDIHQR�� GH� IRUPD� VLPLODU� D� ODV� SULPHUDV� SUXHEDV� FRQ�
VXOI~ULFR� GH� %URGLH� HQ� ODV� SULPHUDV� LQYHVWLJDFLRQHV� GHO� JUDILWR�� (O� XVR� GH� PROpFXODV�
LQWHUFDODGRUDV� FRQVLVWH�� SUHFLVDPHQWH�� HQ� LQWURGXFLU� PROpFXODV� GH� WDPDxR� FRQVLGHUDEOH�
HQWUH�ODV�OiPLQDV�SDUD�URPSHU�ODV�LQWHUDFFLRQHV�HQWUH�HOODV��(VWR�VH�SXHGH�HPSOHDU�SRU�Vt�
PLVPR� R� FRPR�PpWRGR� GH� DLVODPLHQWR� SDUD� HO� SURGXFWR� REWHQLGR� SRU� RWUDV� YtDV�� FRPR�
VRQLFDFLyQ� R� FL]DOOD�� (MHPSORV� GH� HVWH� WLSR� GH� PROpFXODV� VRQ� VXUIDFWDQWHV� FRPR� HO�
GRGHFLOVXOIDWR�VyGLFR��6'6���R�HO�GRGHFLOEHQFHQRVXOIRQDWR�VyGLFR��1D''%6��>��@��

2WURV� PpWRGRV� TXtPLFRV� FRQVLVWHQ� HQ� OD� UHGXFFLyQ� GH� y[LGR� GH� JUDIHQR� FRQ� DJHQWHV�
UHGXFWRUHV�>��@��FDORU�>��@�R�LQFOXVR�GHVKLGUDWDFLyQ�>��@��D�ILQ�GH�HOLPLQDU�HO�PD\RU�Q~PHUR�
GH�JUXSRV� IXQFLRQDOHV��7DOHV� WUDWDPLHQWRV� WLHQHQ� OD�GHVYHQWDMD�GH�TXH�SXHGHQ�PRGLILFDU�
VXVWDQFLDOPHQWH�ODV�SURSLHGDGHV�GHO�JUDIHQR�\�D�YHFHV�UHTXLHUHQ�SURFHVRV�DGLFLRQDOHV�SDUD�
SXULILFDU�HO�SURGXFWR��

�

E�� %RWWRP�XS�
�

/DV� WpFQLFDV� ERWWRP�XS�� SRU� RWUD� SDUWH�� XWLOL]DQ� ORV� SURSLRV� iWRPRV� GH� FDUERQR�� R� ELHQ�
PROpFXODV� TXH� ORV� FRQWHQJDQ�� FRPR� SXQWR� GH� SDUWLGD� SDUD� OD� VtQWHVLV� GH� JUDIHQR�� 3DUD�
IDFLOLWDU� HO� HQVDPEODMH� GHO� PDWHULDO� VH� VXHOH� XWLOL]DU� XQ� VRSRUWH� D� ILQ� GH� TXH� HO� JUDIHQR�
FRQVHUYH� VX� FDUiFWHU� SODQR� \� QR� VH� GHIRUPH� HVSRQWiQHDPHQWH� HQ� HVWUXFWXUDV�
WULGLPHQVLRQDOHV��

8QR�GH�ORV�PpWRGRV�PiV�HPSOHDGRV�\�FRQRFLGRV�HV�OD�GHSRVLFLyQ�TXtPLFD�GH�YDSRU��&9'���
OD�FXDO�VH�KD�PHQFLRQDGR�\D�HQ�VHFFLRQHV�DQWHULRUHV��(VWD�WpFQLFD�FRQVLVWH�HQ�HO�XVR�GH�
FRPSXHVWRV�JDVHRVRV�GH�FDUERQR��FRPR�KLGURFDUEXURV�R�DOFRKROHV�GH�EDMR�SHVR�PROHFXODU��
HQ�XQ�VRSRUWH�PHWiOLFR�FRPR�FREUH��QtTXHO��LULGLR�R�UXWHQLR�>��±��@��(O�Q~PHUR�GH�FDSDV�\�
IUDJPHQWRV�JHQHUDGRV�GHSHQGH�GHO�PHWDO�HPSOHDGR�\�OD�PXHVWUD�GH�FDUERQR�HQ�FXHVWLyQ��
(O�FDUERQR�SXHGH�SURFHGHU�GH�PXHVWUDV�VyOLGDV��FRPR�HOHFWURGRV�GH�FDUERQR�YDSRUL]DGRV�
SRU�FRUULHQWH�HOpFWULFD�R�FDORU��HQ�FX\R�FDVR�HV�PiV�DSURSLDGR�KDEODU�GH�GHSRVLFLyQ�ItVLFD�
GH�YDSRU��
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8Q�PpWRGR�VLPLODU�HV�OD�HSLWD[LD��TXH�IXQFLRQD�GH�IRUPD�SDUHFLGD�D�OD�GHSRVLFLyQ�TXtPLFD�GH�
YDSRU��OD�SULQFLSDO�GLIHUHQFLD�HV�TXH�ORV�iWRPRV�GH�FDUERQR�VH�DOLQHDQ�FRQ�ORV�GHO�VRSRUWH��
SRU�OR�TXH�HV�SUHFLVR�HPSOHDU�XQ�PHWDO�FRQ�OD�RULHQWDFLyQ�DSURSLDGD�SDUD�OD�IRUPDFLyQ�GH�
JUDIHQR��$�PHQXGR�VH�HPSOHDQ�FRPR�SUHFXUVRUHV�SHTXHxRV�IUDJPHQWRV��VHPLOODV��GH�RWURV�
FRPSXHVWRV� GH� FDUERQR�� FRPR� FDUEXUR� GH� VLOLFLR�� SDUD� LQGXFLU� \� RULHQWDU� HO� FUHFLPLHQWR�
>�����@��7DQWR�OD�HSLWD[LD�FRPR� OD�GHSRVLFLyQ� VRQ�PX\�HPSOHDGDV�GDGD�VX�FDSDFLGDG�GH�
JHQHUDU� OiPLQDV� GH� JUDQ� WDPDxR�� H� LQFOXVR� JHQHUDUODV� GLUHFWDPHQWH� VREUH� HO� VRSRUWH�
GHILQLWLYR�HYLWDQGR�SURFHVRV�DGLFLRQDOHV�GH�VHSDUDFLyQ��

7DPELpQ�HV�SRVLEOH�REWHQHU�JUDIHQR�D�SDUWLU�GH�OD�UXSWXUD�GH�RWUDV�QDQRHVWUXFWXUDV��FRPR�OD�
DSHUWXUD�GH�QDQRWXERV�GH�FDUERQR�SRU�FRUWH�>��@�R�DJHQWHV�R[LGDQWHV�>��@��GDQGR�QDQRFLQWDV�
GH�JUDIHQR��R�LQFOXVR�HVWUHOODU�IXOOHUHQRV�FRQWUD�XQ�VXVWUDWR�PHWiOLFR�D�JUDQ�YHORFLGDG�SDUD�
GDU� IUDJPHQWRV� TXH� OXHJR� SXHGHQ� XQLUVH� HQ� OiPLQDV� >��@�� (VWDV� HVWUDWHJLDV� SRGUtDQ�
FRQVLGHUDUVH�LQWHUPHGLDV�HQWUH�WRS�GRZQ�\�ERWWRP�XS��SRU�RWUD�SDUWH��\D�TXH�QR�VH�SDUWH�QL�
GHO�PDWHULDO�PDFURVFySLFR�QL�GH�ORV�iWRPRV�FRQVWLWX\HQWHV��VLQR�GH�RWUDV�QDQRHVWUXFWXUDV��

3RU�~OWLPR��OD�VtQWHVLV�TXtPLFD�GH�IUDJPHQWRV�GH�JUDIHQR�D�SDUWLU�GH�UHDFFLRQHV�RUJiQLFDV�
WDPELpQ� HV� SRVLEOH�� (PSOHDQGR� FRPSXHVWRV� DURPiWLFRV� VH� SXHGH� OOHJDU�� SRU�PHGLR� GH�
GLYHUVDV�UHDFFLRQHV�HQFDGHQDGDV��D�VLVWHPDV�DURPiWLFRV�SROLFtFOLFRV�>��@��6H�WUDWD�GH�XQ�
PpWRGR� TXH� SHUPLWH� XQ� JUDQ� FRQWURO� GHO� WDPDxR� \� IRUPD� GHO�SURGXFWR� ILQDO�� SHUR� FRQ� OD�
GHVYHQWDMD�GH�TXH�QR�SHUPLWH�REWHQHU�QDQRHVWUXFWXUDV�GH�FDUERQR�GH�JUDQ�WDPDxR��

�

����$SOLFDFLRQHV�
�

$FDEDUHPRV�HVWH�FDStWXOR�GHGLFDGR�DO�JUDIHQR�HQXPHUDQGR�DOJXQD�GH�ODV�DSOLFDFLRQHV�TXH�
VH�KDQ�SURSXHVWR�\�HQFRQWUDGR�D�OR�ODUJR�GH�ORV�DxRV�GHVGH�VX�DLVODPLHQWR�HQ�������0XFKDV�
GH�HOODV�VRQ�GHULYDGDV�GH�ODV�DVRPEURVDV�SURSLHGDGHV�PHFiQLFDV�\�HOHFWUyQLFDV�TXH�VH�KDQ�
YLVWR�KDVWD�DKRUD��PLHQWUDV�TXH�RWUDV�VRQ�FRQVHFXHQFLD�GLUHFWD�GH�VX�PRUIRORJtD�\�FDUiFWHU�
QDQRPpWULFR��

3RU�VXV�H[FHOHQWHV�SURSLHGDGHV�PHFiQLFDV��FRPR�VX�JUDQ�ULJLGH]�\�UHVLVWHQFLD��FRPELQDGD�
FRQ�VX�OLJHUH]D��VH�KD�LQYHVWLJDGR�VX�XVR�HQ�PDWHULDOHV�FRPSXHVWRV�D�ILQ�GH�UHIRU]DU�ODV�
SURSLHGDGHV�PHFiQLFDV�GH�pVWRV��FRPR�SROtPHURV�ELRGHJUDGDEOHV�SDUD�WHMLGR�yVHR�>��@��R�
UHIXHU]R�SDUD�PDWHULDOHV�HVWUXFWXUDOHV�FRPR�HO�KRUPLJyQ� >��@�� IDFLOLWDQGR�VX� IDEULFDFLyQ�\�
PHMRUiQGROR��0XFKDV�GH�HVWDV�DSOLFDFLRQHV�UHTXHULUtDQ�XQD�SURGXFFLyQ�D�JUDQ�HVFDOD�GH�
JUDIHQR�GH�DOWD�FDOLGDG��SRU�OR�TXH�KDELWXDOPHQWH�WLHQHQ�XQ�SDSHO�VHFXQGDULR��

/D�JUDQ�UHVLVWHQFLD�GHO�PDWHULDO�WDPELpQ�SHUPLWH�VX�XVR�FRPR�OXEULFDQWH��PHMRU�LQFOXVR�TXH�
HO�JUDILWR�GHO�TXH�SURFHGH��0LHQWUDV�OD�DFFLyQ�OXEULFDQWH�GHO�JUDILWR�VH�GHEH�D�VX�IDFLOLGDG�GH�
H[IROLDFLyQ��HO�JUDIHQR�RIUHFH�XQD�FDSD�SURWHFWRUD�D�ODV�VXSHUILFLHV�HYLWDQGR�HO�FRQWDFWR�HQWUH�
LUUHJXODULGDGHV��HYLWDQGR�HO�GHVJDVWH�GH�VXSHUILFLHV�FRQVLGHUDEOHPHQWH�>�����@��

$GHPiV��VX�JUDQ�FRQGXFWLYLGDG�WpUPLFD�\�HOpFWULFD��MXQWR�D�VX�UHVLVWHQFLD�D�OD�FRUURVLyQ�\�VX�
SHVR� KDFHQ� TXH� VH� HVWXGLH� VX� XVR� FRPR� FRQGXFWRU� GH� DOWRV� YROWDMHV�� GRQGH� HO� FREUH�
DFWXDOPHQWH�XVDGR�FRPLHQ]D�D�SUHVHQWDU�OLPLWDFLRQHV��$xDGLHQGR�HO�WUDQVSRUWH�EDOtVWLFR�GH�
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��� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

HOHFWURQHV��VH�SRGUtD�ORJUDU�XQ�PDWHULDO�FRQGXFWRU�FRQ�SpUGLGDV�GHVSUHFLDEOHV�GH�HQHUJtD�
SRU�GLVLSDFLyQ�\�FDOHQWDPLHQWR��SHUPLWLHQGR�HO�HPSOHR�GH�LQWHQVLGDGHV�GH�FRUULHQWH�HOHYDGDV��

$�QLYHO�HOHFWUyQLFR�KD\�PXFKD�H[SHFWDFLyQ�UHVSHFWR�D�VX�XVR�HQ� WUDQVLVWRUHV��(O�JUDIHQR�
LGHDO�QR�YDOGUtD�SDUD�HOOR�GHELGR�D�VX�GHQVLGDG�GH�HVWDGRV�QXOD�HQ�ORV�SXQWRV�.��SHUR�FXDQGR�
VH�SUHVHQWD�HQ�IRUPD�GH�QDQRFLQWDV�HVWD�VLWXDFLyQ�FDPELD��6X�FRPSRUWDPLHQWR�UHVSHFWR�D�
FDPSRV�HOpFWULFRV�SHUPLWH�VX�XVR�HQ�WUDQVLVWRUHV�GH�HIHFWR�GH�FDPSR��DFWLYDGRV�SRU�FDPSRV�
HOpFWULFRV��\�OD�JUDQ�PRYLOLGDG�HOHFWUyQLFD�KDUtD�TXH�SXGLHVHQ�RSHUDU�D�XQD�IUHFXHQFLD�PXFKR�
PD\RU� TXH� ORV� DFWXDOHV� FRQ� VHPLFRQGXFWRUHV�� -XQWR� D� VX� WUDQVSDUHQFLD� DGHPiV� SRGUtD�
SUHVHQWDUVH�HQ�SDQWDOODV�WiFWLOHV�\�SDQHOHV�VRODUHV�>��@��GRQGH�LQWHUHVD�TXH�OD�DEVRUFLyQ�GH�
OX]�VHD�EDMD���

/DV�SURSLDV�QDQRFLQWDV�SRVHHQ�PXFKDV�PiV�DSOLFDFLRQHV��DGHPiV�GH�IRUPDU�WUDQVLVWRUHV��
\D� TXH�VX� JHRPHWUtD�DIHFWD� FRQVLGHUDEOHPHQWH�D�VX� FRPSRUWDPLHQWR� FRQGXFWRU�� FRQ� ORV�
WDPDxRV� \� ERUGHV� DGHFXDGRV� VH� SXHGH� FRQVHJXLU� XQ� FRPSRUWDPLHQWR� PHWiOLFR� \�
VHPLFRQGXFWRU�HQ�HO�PLVPR�VLVWHPD��SHUPLWLHQGR� OD�FUHDFLyQ�GH�GLVSRVLWLYRV�HOHFWUyQLFRV�
FRPXQHV�FRPR�GLRGRV��(VWR�GLVSDUD�HO�SRWHQFLDO�GH�IXWXURV�HTXLSRV�LQIRUPiWLFRV�GH�JUDQ�
SRWHQFLD�\� FDSDFLGDG��DO�FRPELQDU� OD�HOHYDGD� IUHFXHQFLD�GH� UHVSXHVWD�FRQ�VX�PLQ~VFXOR�
WDPDxR���

$�QLYHO�HQHUJpWLFR��ODV�OiPLQDV�SXHGHQ�HPSOHDUVH�HQ�VXSHUFRQGHQVDGRUHV�>��@�GHELGR�D�OD�
JUDQ�iUHD�VXSHUILFLDO�SRU�XQLGDG�GH�PDVD�TXH�SRVHH�HO�JUDIHQR��DVt�FRPR�HQ�OD�PHMRUD�GH�
ODV�DFWXDOHV�EDWHUtDV�EDVDGDV�HQ�OLWLR��7DPELpQ�SXHGH�HPSOHDUVH�SDUD�DOPDFHQDPLHQWR�HQ�
SLODV�GH�FRPEXVWLEOH��FUHDQGR�XQD�EDUUHUD�VHOHFWLYD�D�ORV�SURWRQHV�FRQ�HO�WUDWDPLHQWR�SUHFLVR�
>��@��

([LVWHQ�XQ�VLQItQ�GH�SRVLEOHV�DSOLFDFLRQHV�GHO�JUDIHQR�HQ�OD�DFWXDOLGDG��DGHPiV�GH�ODV�\D�
PHQFLRQDGDV��HQ�PX\�GLYHUVRV�iPELWRV��3RU� OR�TXH�YLPRV�HQ�FXDQWR�D�VXV�SURSLHGDGHV�
PHFiQLFDV�\�HOHFWUyQLFDV�QR�HV�GH�H[WUDxDU�VX�JUDQ�SRWHQFLDO�HQ�OD�LQJHQLHUtD�\�OD�LQIRUPiWLFD��
SHUR�WDPELpQ�RWURV�FDPSRV�FRPR�OD�PHGLFLQD��OD�ySWLFD��OD�SURGXFFLyQ�GH�HQHUJtD��HO�VRQLGR��
HWF��SXHGHQ�DSURYHFKDUVH�GH�HVWH�PDWHULDO��/D�YLDELOLGDG�GH�PXFKDV�GH�HOODV�D~Q�HVWi�SRU�
YHU�DO�WUDWDUVH�GH�SURSXHVWDV��SHUR�ORV�JUDQGHV�DYDQFHV�TXH�VH�HVWiQ�OOHYDQGR�D�FDER�GDQ�
SLH�D�SHQVDU�TXH�SXHGDQ�KDFHUVH�UHDOLGDG��

�

�



�

�

�

�

�

�

�

�

�

�

�

�

���&È/&8/26�
&20387$&,21$/(6��')7�



�

�

� �



� ����&iOFXORV�FRPSXWDFLRQDOHV��')7�

�� &iOFXORV�FRPSXWDFLRQDOHV��')7�
�

����/D�HFXDFLyQ�GH�6FKU|GLQJHU�
�

&XDQGR�VH�KDEOD�GH�TXtPLFD�FRPSXWDFLRQDO��R�GH�FXDOTXLHU�WHPD�TXH�GHSHQGD�GH�XQD�IRUPD�
X�RWUD�GH�OD�PHFiQLFD�FXiQWLFD��HV�LQHYLWDEOH�DFDEDU�PHQFLRQDQGR�OD�IDPRVD�HFXDFLyQ�GH�
6FKU|GLQJHU��3URSXHVWD�SRU�(UZLQ�6FKU|GLQJHU�>��@�HQ�������HVWD�HFXDFLyQ�SHUPLWH�FRQRFHU�
HO� FRPSRUWDPLHQWR� GH� VLVWHPD� FXiQWLFR� HQ� XQ� OXJDU� \�PRPHQWR� GDGR�� D� SDUWLU� GH� XQDV�
FRQGLFLRQHV�LQLFLDOHV�GHO�PLVPR��GH�IRUPD�DQiORJD�D�FyPR�OD�VHJXQGD�OH\�GH�1HZWRQ�OR�KDFH�
FRQ�VLVWHPDV�FOiVLFRV��(O�p[LWR�GH�HVWD�HFXDFLyQ�HVWDEOHFLy�XQ�SXQWR�FODYH�HQ�HO�FDPSR�GH�
OD�0HFiQLFD�&XiQWLFD��FXOPLQDQGR�HQ�VX�3UHPLR�1REHO�HQ������>��@���

(VWH�KDOOD]JR�GH� OD�0HFiQLFD�&XiQWLFD�VH�SUHVHQWD�FRPR�XQD�HFXDFLyQ�GLIHUHQFLDO� OLQHDO�
TXH��HQ�OD�JUDQ�PD\RUtD�GH�DSOLFDFLRQHV��\�GHVSUHFLDQGR�HIHFWRV�UHODWLYLVWDV�R�GHULYDGRV�GH�
FDPSRV�PDJQpWLFRV��DGRSWD�OD�VLJXLHQWH�IRUPD���

�

�

െ
԰ଶ

ʹ݉
߲ଶߖሺݔǡ ሻݐ
ଶݔ߲ ൅ ǡݔሺߖܸ ሻݐ ൌ ݅԰

ǡݔሺߖ߲ ሻݐ
ݐ߲ �

�

������

�
6LHQGR�\�OD�IXQFLyQ�GH�RQGD��ႚ�OD�FRQVWDQWH�GH�3ODQFN�UHGXFLGD��P�OD�PDVD�GH�OD�SDUWtFXOD�
HQ�FXHVWLyQ��9�HO�SRWHQFLDO�H[WHUQR�²TXH�GD�FXHQWD�GHO�HQWRUQR�HQ�HO�TXH�VH�HQFXHQWUD�GLFKD�
SDUWtFXOD²�\�(�OD�HQHUJtD�WRWDO�GH�OD�PLVPD��/DV�YDULDEOHV�[�\�W�LQGLFDQ�OD�SRVLFLyQ�GH�GLFKD�
SDUWtFXOD�\�HO�WLHPSR��UHVSHFWLYDPHQWH��\�FRQVWLWX\HQ�ODV�YDULDEOHV�GH�OD�TXH�GHSHQGHUi� OD�
IXQFLyQ�GH�RQGD�UHVXOWDQWH׏��ʹ�HV�HO�RSHUDGRU�ODSODFLDQR��XQ�RSHUDGRU�GLIHUHQFLDO�GH�VHJXQGR�
RUGHQ��GHILQLGR�HQ�FRRUGHQDGDV�FDUWHVLDQDV�WULGLPHQVLRQDOHV�FRPR��

� ଶߘ ൌ �
߲ଶ

ଶݔ߲ ൅
߲ଶ

ଶݕ߲ ൅
߲ଶ

�ଶݖ߲
������

�
(Q�QXPHURVDV�RFDVLRQHV�VH�WUDEDMD�FRQ�VLVWHPDV�HQ�ORV�TXH�HVWD�GHSHQGHQFLD�WHPSRUDO�QR�
H[LVWH�� HPSOHDQGR� SRU� HMHPSOR� SRWHQFLDOHV� 9� TXH� QR� YDUtDQ� D� OR� ODUJR� GHO� WLHPSR��0iV�
DGHODQWH��HQ�HO�FDStWXOR����KDEODUHPRV�GH�ORV�HIHFWRV�WHPSRUDOHV�HQ�OD�IXQFLyQ�GH�RQGD�\�VX�
GHULYDFLyQ�GHVGH�OD�HFXDFLyQ�GH�6FKU|GLQJHU��PLHQWUDV��SDUD�HVWH�FDStWXOR�HPSOHDUHPRV�OD�
HFXDFLyQ� GH� 6FKU|GLQJHU� LQGHSHQGLHQWH� GHO� WLHPSR�� OD� FXDO�� H[SUHVDGD� SRU� PRWLYRV� GH�
VHQFLOOH]�SDUD�HO�FDVR�GH�XQD�SDUWtFXOD�PRYLpQGRVH�HQ�XQD�GLPHQVLyQ�� WLHQH� OD�VLJXLHQWH�
IRUPD���

� െ
԰ଶ

ʹ݉
݀ଶ߰ሺݔሻ
ଶݔ݀ ൅ ܸሺݔሻ߰ሺݔሻ ൌ �ሻݔሺ߰ܧ

�
������

�
/D�VROXFLyQ��R�VROXFLRQHV��GH�HVWD�HFXDFLyQ�HV� OD�GHQRPLQDGD� IXQFLyQ�GH�RQGD��XQ�HQWH�
PDWHPiWLFR�TXH�UHFRJH�HO�FRPSRUWDPLHQWR�GH�GLFKR�VLVWHPD�FXiQWLFR��GHO�FXDO�VH�SXHGHQ�
H[WUDHU�WRGDV�VXV�SURSLHGDGHV�DSOLFDQGR�ORV�RSHUDGRUHV�DGHFXDGRV��(Q�HO�FDVR�DQWHULRU��HO�
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��� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

ODGR� L]TXLHUGR� GH� OD� HFXDFLyQ� UHSUHVHQWD� OD� DSOLFDFLyQ� GHO� GHQRPLQDGR� RSHUDGRU�
KDPLOWRQLDQR�²TXH� DSDUHFHUi� FRPR� ƨ� GH� DKRUD� HQ� DGHODQWH²�� HO� FXDO� SURSRUFLRQD� OD�
HQHUJtD�GHO�VLVWHPD��$SOLFDQGR�RWURV�VH�REWLHQHQ�RWUDV�SURSLHGDGHV�GH�OD�IXQFLyQ�GH�RQGD��
GHQRPLQDGDV�REVHUYDEOHV�HQ�HVWH�iPELWR��

$XQTXH� OD�HFXDFLyQ�GH�6FKU|GLQJHU�SXHGH�DSOLFDUVH�D�FXDOTXLHU� VLVWHPD�FXiQWLFR��HQ�HO�
FDPSR� GH� OD� TXtPLFD� FRPSXWDFLRQDO� ORV� VLVWHPDV� HVWDUiQ� FRQVWLWXLGRV� SRU� iWRPRV� \�
PROpFXODV��SRU�OR�TXH�ODV�SDUWtFXODV�D�WHQHU�HQ�FXHQWD�VHUiQ�IXQGDPHQWDOPHQWH�ORV�Q~FOHRV�
DWyPLFRV�\�ORV�HOHFWURQHV��\�HO�SRWHQFLDO�H[LVWHQWH�VHUi�GH�WLSR�HOHFWURVWiWLFR��'H�HVWD�IRUPD��
SDUD� XQ� VLVWHPD� FXDOTXLHUD� FRQVWLWXLGR� SRU� 1� Q~FOHRV� GH� FDUJD� =,� \� Q� HOHFWURQHV� HO�
KDPLOWRQLDQR�WHQGUi�OD�VLJXLHQWH�IRUPD��

� ෡ܪ ൌ �െ
԰ଶ

ʹ ൭෍
ͳ
ூܯ

ூଶ׏
ே

ூ

൅෍
ͳ
݉ୣ

௜ଶ׏
௡

௜

൱ ൅ ൬
ͳ

Ͷ߳ߨ଴
൰ቌെ෍

ܼூ݁ଶ

หܴூሬሬሬሬԦ െ పሬሬԦหݎ

ேǡ௡

ூǡ௜

൅
ͳ
ʹ෍

ܼூ ௃ܼ݁ଶ

หܴூሬሬሬሬԦ െ ௃ܴሬሬሬሬԦห

ே

ூஷ௃

൅
ͳ
ʹ෍

݁ଶ

หݎపሬሬԦ െ ఫሬሬԦหݎ

௡

௜ஷ௝

ቍ� ������

�
(O� FXDO� LQFOX\H�� HQ� RUGHQ� GH� DSDULFLyQ�� ORV� WpUPLQRV� FLQpWLFRV� QXFOHDU� \� HOHFWUyQLFR�� OD�
DWUDFFLyQ� HOHFWUyQ�Q~FOHR� \� ODV� UHSXOVLRQHV� LQWHUQXFOHDU� H� LQWHUHOHFWUyQLFD�� &RPR� SXHGH�
YHUVH��OD�FRPSOHMLGDG�GHO�KDPLOWRQLDQR�SXHGH�DXPHQWDU�PX\�UiSLGDPHQWH�DO�LQFUHPHQWDU�HO�
Q~PHUR� GH� Q~FOHRV� \� HOHFWURQHV�� SRU� OR� TXH� VH� UHFXUUHQ� D� FLHUWDV� HVWUDWHJLDV� SDUD�
VLPSOLILFDUOR��8QD�GH�ODV�PiV�LPSRUWDQWHV�HV�OD�DSUR[LPDFLyQ�GH�%RUQ�2SSHQKHLPHU��OD�FXDO�
FRQVLGHUD� TXH��SXHVWR� TXH� ORV�Q~FOHRV�DWyPLFRV�� LQFOXVR� HO� SURWyQ�� HO�PiV� VHQFLOOR�� VRQ�
PXFKR�PiV� PDVLYRV� TXH� ORV� HOHFWURQHV�� VH� PRYHUiQ�PX\� OHQWDPHQWH� HQ� FRPSDUDFLyQ��
(PSOHDQGR�HVWH�KHFKR��VH�SXHGHQ�GHVDFRSODU�DPERV�WLSRV�GH�PRYLPLHQWRV�\�WUDWDUORV�SRU�
VHSDUDGR�VLQ�TXH�OD�IXQFLyQ�GH�RQGD�UHVXOWDQWH�VH�YHD�DSHQDV�DIHFWDGD��

3DUD� QR� FRPSOLFDU� LQQHFHVDULDPHQWH� OR� TXH� VHUi� XQ� YLVWD]R� OLJHUR� D� OD� HFXDFLyQ� GH�
6FKU|GLQJHU�DSOLFDGD�D�OD�TXtPLFD�FRPSXWDFLRQDO��YDPRV�D�SDUWLU�GHO�KDPLOWRQLDQR�²HO�FXDO�
VH�VREUHHQWLHQGH�HOHFWUyQLFR�GH�DKRUD�HQ�DGHODQWH²�GH�XQ�VLVWHPD�FRQVLVWHQWH�HQ�XQ�~QLFR�
iWRPR�QHXWUR��GH�Q~PHUR�DWyPLFR�=�\��SRU�WDQWR��FRQ�=�HOHFWURQHV��HO�FXDO�DGRSWD�OD�VLJXLHQWH�
IRUPD��

� ෡ܪ ൌ �෍ቊെ
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ͳ
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௓
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� ������

�
(Q� OD� H[SUHVLyQ� DQWHULRU� VH� SXHGHQ� GLVWLQJXLU� WUHV� FRQWULEXFLRQHV� \D� YLVWDV� HQ� HO� FDVR�
FRPSOHWR��ODV�HQHUJtDV�FLQpWLFD�\�SRWHQFLDO�GH�ORV�HOHFWURQHV�\�OD�UHSXOVLyQ�LQWHUHOHFWUyQLFD��
(O�SULPHUR�GH�HVWRV�VXPDWRULRV�FRQWLHQH�WDQWRV�VXPDQGRV�FRPR�HOHFWURQHV�WHQJD�HO�iWRPR��
\D�TXH�OD�HQHUJtD�FLQpWLFD�\�OD�DWUDFFLyQ�FRQ�HO�Q~FOHR�VRQ�GHSHQGLHQWHV�GH�XQ�~QLFR�HOHFWUyQ��
PLHQWUDV� TXH� HO� VHJXQGR� LPSOLFD� GRV� HOHFWURQHV� SRU� VXPDQGR�� HO� IDFWRU� ���� DQWHULRU� DO�
VXPDWRULR�FRPSHQVD�HO�KHFKR�GH�TXH�VH�FXHQWH�OD�PLVPD�SDUHMD�GH�HOHFWURQHV�GRV�YHFHV��

7RPDQGR� HO� FDVR�PiV� VLPSOH�� HO� GHO� iWRPR� GH� KLGUyJHQR�� HO� KDPLOWRQLDQR� VH� VLPSOLILFD�
FRQVLGHUDEOHPHQWH�GHELGR�D�TXH�VyOR�KD\�XQ�HOHFWUyQ��FRQVWDQGR�VyOR�GH�VX�HQHUJtD�FLQpWLFD�
\�VX�DWUDFFLyQ�FRQ�HO�Q~FOHR��
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�
$SOLFDQGR� HVWH� KDPLOWRQLDQR� D� OD� IXQFLyQ� GH� RQGD� \� UHVROYLHQGR� OD� HFXDFLyQ� GLIHUHQFLDO�
FRUUHVSRQGLHQWH�SRU�GLYHUVRV�PpWRGRV��TXH�QR�VH�GLVFXWLUiQ�DTXt�SRU�VX�HQRUPH�FRPSOHMLGDG�
IRUPDO�\�IDOWD�GH�QHFHVLGDG�SDUD�H[SOLFDU�ORV�FiOFXORV�UHDOL]DGRV�HQ�HVWD�7HVLV��VH�SXHGHQ�
REWHQHU�VROXFLRQHV�DQDOtWLFDV�H[DFWDV�SDUD�HO�iWRPR�GH�KLGUyJHQR�� ORV� OODPDGRV�RUELWDOHV�
DWyPLFRV��(VWDV�VROXFLRQHV�VRQ�ODV�IXQFLRQHV�GH�RQGD�SDUD�HO�~QLFR�HOHFWUyQ�GHO�KLGUyJHQR�
HQ�ORV�GLIHUHQWHV�QLYHOHV�HOHFWUyQLFRV�TXH�pVWH�SXHGH�DGRSWDU��

/D�H[SUHVLyQ�GH�ODV�VROXFLRQHV�GH�HVWD�HFXDFLyQ�QR�DSDUHFHUi�DTXt�SXHVWR�TXH�QR�HV�SUHFLVR�
FRQRFHUODV�SDUD�FRPSUHQGHU�HVWD�VHFFLyQ��SHUR�Vt�VH�KDUi�PHQFLyQ�HVSHFLDO�DO�YDORU�TXH�
DGRSWD�OD�HQHUJtD�GHO�VLVWHPD�SRU�VX�JUDQ�UHOHYDQFLD�HQ�OD�PHFiQLFD�FXiQWLFD��

� ୬ܧ ൌ െ
ͳ
݊ଶ ൥

݉
ʹ԰ଶ ቆ

݁ଶ

Ͷ߳ߨ଴
ቇ
ଶ

൩� ������

�
(VWD�H[SUHVLyQ�GH�OD�HQHUJtD�IXH�GHULYDGD�SRU�1LHOV�%RKU�HQ�������FXDQGR�WUDEDMDED�HQ�VX�
PRGHOR�VHPLFOiVLFR�SDUD�HO�iWRPR��D� ILQ�GH�VROYHQWDU� ORV�SUREOHPDV�TXH� WHQtD�HO�PRGHOR�
DWyPLFR� GH� 5XWKHUIRUG�� � 6L� ELHQ� OD� GHGXFFLyQ� TXH� UHDOL]y� VH� EDVDED� HQ� XQD� DSOLFDFLyQ�
LQFRUUHFWD� GH� OD�PHFiQLFD� FOiVLFD� TXH� EXVFDED� H[SOLFDU� FyPR� ORV� HOHFWURQHV� GHVFULEtDQ�
VXSXHVWDV�yUELWDV�HVWDEOHV�DOUHGHGRU�GHO�Q~FOHR�� ORJUy�H[SOLFDU� ORV�UHVXOWDGRV�H[SHFWUDOHV�
GHO� iWRPR� GH� KLGUyJHQR� \� GDU� XQ� IXQGDPHQWR� WHyULFR� D� OD� IyUPXOD� GH�5\GEHUJ� SDUD� ODV�
WUDQVLFLRQHV� HOHFWUyQLFDV�� HQVHxiQGRVH� D~Q� KR\� HQ� GtD� FRPR� SXQWR� LQWURGXFWRULR� D� OD�
PHFiQLFD�FXiQWLFD��

$XQTXH�OD�HFXDFLyQ�GH�6FKU|GLQJHU�SXHGH�VHU�UHVXHOWD�GH�IRUPD�H[DFWD�SDUD�HO�KLGUyJHQR��
²\��VLQ�GHPDVLDGD�FRPSOLFDFLyQ�DGLFLRQDO��SDUD�FXDOTXLHU�FDVR�TXH�WHQJD�XQ�~QLFR�HOHFWUyQ��
ORV� OODPDGRV� VLVWHPDV� KLGURJHQRLGHV²�� HQ� HO� PRPHQWR� HQ� HO� TXH� VH� LQWURGXFHQ� RWURV�
HOHFWURQHV�OD�FRPSOHMLGDG�GHO�VLVWHPD�DXPHQWD�HQRUPHPHQWH��6XSRQJDPRV��SRU�HMHPSOR��HO�
VLJXLHQWH�iWRPR�HQ�OD�WDEOD�SHULyGLFD��HO�KHOLR��FRQ�GRV�HOHFWURQHV�\�XQ�Q~FOHR�PiV�SHVDGR��
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�
$GHPiV�GH�ORV�WpUPLQRV�FLQpWLFR�\�SRWHQFLDO�SDUD�FDGD�HOHFWUyQ��DTXt�DSDUHFH�OD�UHSXOVLyQ�
LQWHUHOHFWUyQLFD�TXH�\D�VH�PHQFLRQy�DQWHULRUPHQWH��(V�SUHFLVDPHQWH�HVWH� WpUPLQR�HO�TXH�
YXHOYH�OD�HFXDFLyQ�GH�6FKU|GLQJHU�LUUHVROXEOH�SDUD�FDVRV�FRQ�P~OWLSOHV�HOHFWURQHV��SXHV�QR�
KD\�XQD�IRUPD�JHQHUDO�GH�VHSDUDU�HVH�WpUPLQR�HQ�RWURV�TXH�GHSHQGDQ�H[FOXVLYDPHQWH�GH�
XQ�~QLFR�HOHFWUyQ�� VLHQGR�SUHFLVR� UHFXUULU�D�GLYHUVDV�DSUR[LPDFLRQHV�SDUD�VROYHQWDU�HVWH�
SUREOHPD��

8QD�GH�ORV�SULPHURV�LQWHQWRV�SDUD�DWDMDUOR�IXH�LJQRUDUOR�GLUHFWDPHQWH��3DUHFH�REYLR�TXH�HQ�
VLVWHPDV�FRQ�PXFKRV�HOHFWURQHV�OD�UHSXOVLyQ�HQWUH�HOORV�VHD�XQ�WpUPLQR�LPSRUWDQWH�\�KD\D�
TXH�WHQHUOR�HQ�FXHQWD�LQHYLWDEOHPHQWH��SHUR�VL�HQWUH�GRV�HOHFWURQHV�HV�UHGXFLGR��TXL]i�HQ�
iWRPRV� OLJHURV� VH� SRGUtDQ� REWHQHU� UHVXOWDGRV� GHFHQWHV� VLQ� PXFKD� FRPSOLFDFLyQ�� (VWDV�
HVSHUDQ]DV�QR�GXUDURQ�PXFKR��SXHV� LQFOXVR�SDUD�HO� FDVR�GHO�KHOLR� VH�REVHUYy�TXH�HVWH�
WpUPLQR�HUD�FRQVLGHUDEOHPHQWH�JUDQGH��REWHQLHQGR�XQD�HQHUJtD�GH������H9�VL�VH�LJQRUDED��
IUHQWH�D�ORV���������H9�GHWHUPLQDGRV�H[SHULPHQWDOPHQWH��SRU�OR�TXH�HUD�SUHFLVR�UHFXUULU�D�
DSUR[LPDFLRQHV�PHMRUHV�LQFOXVR�SDUD�ORV�FDVRV�PiV�VHQFLOORV��



�

�

��� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

$QWHV� GH� H[SOLFDU� HQ�PiV� GHWDOOH� DOJXQDV� GH� HVWDV� DSUR[LPDFLRQHV� FRQYLHQH� TXH�� SDUD�
VLPSOLILFDU� OD� QRWDFLyQ� XQ� SRFR� \� IDFLOLWDU� VX� FRPSUHQVLyQ�� UHSUHVHQWHPRV� ORV� GLVWLQWRV�
WpUPLQRV�GHO�KDPLOWRQLDQR�GH�IRUPD�PiV�VHQFLOOD��
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෡ܪ ൌ � ෠ܶ ൅ ෠ܸ ൅ ෡ܷ� �������

�
6LHQGR�7��9�\�8�ORV�WpUPLQRV�FLQpWLFR��SRWHQFLDO�\�FXORPELDQR�GHO�KDPLOWRQLDQR��(VWULFWDPHQWH�
KDEODQGR��OD�LQWHUDFFLyQ�GHVFULWD�SRU�9�WDPELpQ�HV�GH�WLSR�FXORPELDQR��SHUR�SXHVWR�TXH�ORV�
Q~FOHRV�DWyPLFRV�YLHQHQ�D�HVWDEOHFHU�XQ�SRWHQFLDO�H[WHUQR�TXH�SDUD�FDVL�WRGRV�ORV�HIHFWRV�
VH�SXHGH�FRQVLGHUDU� LQGHSHQGLHQWH�GH� ORV�HOHFWURQHV�� UHVHUYDUHPRV�HVWH�DGMHWLYR�SDUD� OD�
UHSXOVLyQ�LQWHUHOHFWUyQLFD��TXH�HV�OD�TXH�PiV�QRV�LQWHUHVD�HQ�HVWH�PRPHQWR��

�

����/RV� LQLFLRV� GH� ')7�� HO� PRGHOR� GH� 7KRPDV�)HUPL�
'LUDF�

�

8QR�GH�ORV�SULQFLSDOHV�SUREOHPDV�GH�OD�HFXDFLyQ�GH�6FKU|GLQJHU�WDO�FRPR�OD�KHPRV�YLVWR�HV�
TXH�� VDOYR� SDUD� FDVRV� PX\� VHQFLOORV�� GHSHQGH� GH� PXFKDV� YDULDEOHV�� OR� FXDO� GLILFXOWD�
HQRUPHPHQWH�VX�UHVROXFLyQ�LQFOXVR�UHFXUULHQGR�D�DSUR[LPDFLRQHV�\�PpWRGRV�QXPpULFRV��6L�
HO�KDPLOWRQLDQR�LQYROXFUD�HO�FRPSRUWDPLHQWR�GH�1�HOHFWURQHV��OD�HFXDFLyQ�D�UHVROYHU�WHQGUtD�
�1�YDULDEOHV��R�LQFOXVR��1�VL�VH�FRQVLGHUD�HO�HVStQ���6L�HO�VLVWHPD�OR�SHUPLWH�VH�SXHGH�XWLOL]DU�
OD�VLPHWUtD�GHO�PLVPR�SDUD�VLPSOLILFDUOR�HQ�FLHUWD�PHGLGD��SHUR�OD�FRPSOHMLGDG�PDWHPiWLFD�\�
HO�FRVWH�FRPSXWDFLRQDO�VLJXH�VLHQGR�PX\�HOHYDGR�HQ�FDVRV�UXWLQDULRV��

(V�HQ�HVWH�SXQWR�HQ�HO�TXH�OD�7HRUtD�GHO�)XQFLRQDO�GH�OD�'HQVLGDG��DEUHYLDGD�FRPR�')7�GH�
DKRUD�HQ�DGHODQWH��RIUHFH�XQD�DOWHUQDWLYD�PXFKR�PiV� IDFWLEOH�SURSRQLHQGR�XQ�FDPELR�HQ�
FyPR�VH�UHVXHOYH�HVWD�HFXDFLyQ��HQ�OXJDU�GH�PLQLPL]DU�OD�HQHUJtD�HPSOHDQGR�OD�IXQFLyQ�GH�
RQGD�GH��1�YDULDEOHV��VH�PLQLPL]D�XWLOL]DQGR�OD�GHQVLGDG�HOHFWUyQLFD�GHO�VLVWHPD��Q�ݎԦ��R�U�ݎԦ���
TXH� GHSHQGH� VROR� GH� ��� ODV� FRRUGHQDGDV�HVSDFLDOHV� [�� \�� ]�� (VWD� SURSXHVWD� VXSRQH� XQ�
FDPELR�UDGLFDO�HQ�HO�SDUDGLJPD��SXHVWR�TXH�OD�GHQVLGDG�HOHFWUyQLFD�VH�YHQtD�H[WUD\HQGR�GH�
OD�IXQFLyQ�GH�RQGD�FRPR�XQ�REVHUYDEOH��DSOLFDQGR�HO�RSHUDGRU�FRUUHVSRQGLHQWH��

� ݊ሺݎԦሻ ൌ� ȁߖۦ ො݊ሺݎԦሻȁۧߖ ൌ ܰන݀ଷݎଵ න݀ଷݎଶ ǥන݀ଷݎேכߖሺݎଵሬሬሬԦǡ ଶሬሬሬԦǥݎ ǡ ଵሬሬሬԦǡݎሺߖேሬሬሬሬԦሻݎ ଶሬሬሬԦǥݎ ǡ �ேሬሬሬሬԦሻݎ �������
�
/D�GHQVLGDG�HOHFWUyQLFD�GHO�VLVWHPD�YLHQH�D�VHU�XQD�PHGLGD�GH�OD�SUREDELOLGDG�GH�HQFRQWUDU�
D� XQ� HOHFWUyQ� HQ� XQ� GHWHUPLQDGR� SXQWR� GHO� HVSDFLR�� SXHVWR� TXH� GHELGR� DO� SULQFLSLR� GH�
LQFHUWLGXPEUH�QR�HV�SRVLEOH�FRQRFHU�VX�SRVLFLyQ�FRQ�WRWDO�SUHFLVLyQ��D�GLIHUHQFLD�GH�HQ�OD�
PHFiQLFD�FOiVLFD��

/D�JUDQ�LQQRYDFLyQ�GH�')7�FRQVLVWH�HQ�UHDOL]DU�HO�SURFHVR�LQYHUVR��REWHQHU� OD�IXQFLyQ�GH�
RQGD�D�SDUWLU�GH�OD�GHQVLGDG�HOHFWUyQLFD��\�SRVWHULRUPHQWH�H[WUDHU�ORV�GLIHUHQWHV�REVHUYDEOHV�
FRPR��SRU�HMHPSOR��HO�SRWHQFLDO�H[WHUQR��(VWD�HVWUDWHJLD�SDVD�SRU�H[SUHVDU�HO�KDPLOWRQLDQR�



� ����&iOFXORV�FRPSXWDFLRQDOHV��')7�

HQ� WpUPLQRV� GH� OD�GHQVLGDG�HOHFWUyQLFD��PiV� TXH�GH� ODV�FRRUGHQDGDV� HVSDFLDOHV� GH� ORV�
HOHFWURQHV��DOJR�TXH�/OHZHOO\Q�7KRPDV�>��@�\�(QULFR�)HUPL�>��@�LQWHQWDURQ�HQ������\�������
GH�IRUPD�LQGHSHQGLHQWH��\�FRQ�DOJXQD�FRUUHFLyQ�GH�3DXO�'LUDF�>��@�HQ�������SDUD�iWRPRV�
DLVODGRV�� 'HELGR� D� XQD� DSUR[LPDFLyQ� LQFRUUHFWD� HQ� HO� WpUPLQR� GH� OD� HQHUJtD� FLQHWLFD�
�XWLOL]DURQ�OD�HQHUJtD�FLQpWLFD�GH�XQ�JDV�KRPRJpQHR���VLQ�HPEDUJR��HVWH�PRGHOR�LQLFLDO�QR�
SURSRUFLRQy� SUHGLFFLRQHV�PX\� ILDEOHV� \� IDOODED� DO�H[SOLFDU� DOJXQRV�DVSHFWRV� EiVLFRV� GHO�
iWRPR� FRPR� OD� HVWUXFWXUD� GH� FDSDV�� SHUR� Vt� VHQWy� ODV� EDVHV� SDUD� HPSOHDU� OD� GHQVLGDG�
HOHFWUyQLFD�FRPR�EDVH�HQ�OD�HFXDFLyQ�GH�6FKU|GLQJHU��

� Ԧሻሿݎ୘୭୲ୟ୪ሾ݊ሺܧ ൌ ܶሾ݊ሺݎԦሻሿ ൅ ܸሾ݊ሺݎԦሻሿ ൅ ܷሾ݊ሺݎԦሻሿ� �������
�
�
�
�
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�

����7HRUHPDV�GH�+RKHQEHUJ�\�.RKQ�
�

+XER�TXH�HVSHUDU�XQRV�FXDQWRV�DxRV��KDVWD�������FXDQGR�3LHUUH�+RKHQEHUJ�\�:DOWHU�.RKQ�
>��@� GHPRVWUDURQ� XQ� SDU� GH� WHRUHPDV� TXH� KR\� GtD� OOHYDQ� VX� QRPEUH�� \� TXH� ORJUDURQ�
HVWDEOHFHU�ORV�IXQGDPHQWRV�SDUD�VX�SRVWHULRU�XVR�HQ�ORV�FiOFXORV�FRPSXWDFLRQDOHV��

�(O� SULPHU� WHRUHPD� HQXQFLD� TXH� OD� GHQVLGDG� HOHFWUyQLFD� GHO� HVWDGR� IXQGDPHQWDO� QR�
GHJHQHUDGR�� Q�ݎԦ ��� GH� XQ� VLVWHPD� ILQLWR� GH� HOHFWURQHV� GHWHUPLQD� GH� IRUPD� ~QLFD� HO�
SRWHQFLDO�H[WHUQR�Y�ݎԦ��DO�TXH�HVWi�VRPHWLGR�GLFKR�VLVWHPD��(VWR�YLHQH�D�LQGLFDU�TXH�OD�
FRUUHVSRQGLHQFLD�HQWUH�OD�GHQVLGDG�HOHFWUyQLFD�\�HO�SRWHQFLDO�HV�~QLFD��VDOYR�DxDGLU�XQD�
FRQVWDQWH�� OR�FXDO�QR�DIHFWD�HQ�~OWLPD� LQVWDQFLD�D� OD� IXQFLyQ�GH�RQGD���GH� IRUPD� TXH�
FRQRFLHQGR�XQR�GH�HOORV�VH�SXHGH�H[WUDHU�HO�RWUR��

3DUD�GHPRVWUDUOR�SDUWLUHPRV�GH�XQ�VLVWHPD�GH�1�HOHFWURQHV�QR�GHJHQHUDGR��HO�FXDO�VH�
HQFXHQWUD�VRPHWLGR�D�XQ�SRWHQFLDO�Y�ݎԦ���\�FRQ�XQD�GHQVLGDG�HOHFWUyQLFD�Q�ݎԦ���6L�HVWD�
FRQILJXUDFLyQ� FRUUHVSRQGH� DO� HVWDGR� IXQGDPHQWDO�� VX� IXQFLyQ� GH� RQGD� VH� SXHGH�
H[SUHVDU�FRPR�<���\�VX�HQHUJtD�FRPR�(���

� ଴ܧ ൌ ൻߖ଴หܪ෡଴หߖ଴ൿ ൌ ൻߖ଴ห ෠ܶ ൅ ෠ܸ଴ ൅ ෡ܷหߖ଴ൿ ൌ ൻߖ଴ห ෠ܶ ൅ ෡ܷหߖ଴ൿ ൅නݒ଴ሺݎԦሻ݊ሺݎԦሻ�݀ݎ� �������

�
6XSRQJDPRV�DKRUD�TXH�H[LVWH�RWUR�SRWHQFLDO��Y��ݎԦ���GLIHUHQWH�GH�Y��ݎԦ��PiV�DOOi�GH�DxDGLU�
XQD�FRQVWDQWH��FRQ�RWUD�IXQFLyQ�GH�RQGD�IXQGDPHQWDO�<���WDPELpQ�GLVWLQWD�GH�OD�RULJLQDO��
TXH�GD�OXJDU�D�OD�PLVPD�GHQVLGDG�HOHFWUyQLFD�Q�ݎԦ���6H�FXPSOLUtD�HQWRQFHV�TXH��

� ଵܧ ൌ ൻߖଵหܪ෡ଵหߖଵൿ ൌ ൻߖଵห ෠ܶ ൅ ෡ܷหߖଵൿ ൅නݒଵሺݎԦሻ݊ሺݎԦሻ�݀ݎ� �������

�
&RPR�HO�VLVWHPD�HV�QR�GHJHQHUDGR�\�(��HV�OD�HQHUJtD�GHO�HVWDGR�IXQGDPHQWDO��(��HQ�
YLUWXG�GHO�SULQFLSLR�YDULDFLRQDO�GHEH�VHU�PD\RU��

�
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��� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

�

଴ܧ ൏ ൻߖଵหܪ෡଴หߖଵൿ ൌ ൻߖଵห ෠ܶ ൅ ෡ܷหߖଵൿ ൅ නݒ଴ሺݎԦሻ݊ሺݎԦሻ�݀ݎ ൌ�

ൌ ൻߖଵหܪ෡ଵหߖଵൿ െ නݒଵሺݎԦሻ݊ሺݎԦሻ�݀ݎ ൅නݒ଴ሺݎԦሻ݊ሺݎԦሻ�݀ݎ ൌ ଵܧ ൅නሾݒ଴ሺݎԦሻ െ �ݎԦሻ�݀ݎԦሻሿ݊ሺݎଵሺݒ

�

�������

�
$SOLFDQGR� HO� PLVPR� UD]RQDPLHQWR� SHUR� DO� RWUR� SRWHQFLDO� OOHJDPRV� D� XQD� VLWXDFLyQ�
VLPLODU��

�
ଵܧ ൏ ൻߖ଴หܪ෡ଵหߖ଴ൿ ൌ ൻߖ଴ห ෠ܶ ൅ ෡ܷหߖ଴ൿ ൅නݒଵሺݎԦሻ݊ሺݎሻ�݀ݎ ൌ�

ൌ ൻߖ଴หܪ෡଴หߖ଴ൿ െ නݒ଴ሺݎԦሻ݊ሺݎԦሻ�݀ݎ ൅ නݒଵሺݎԦሻ݊ሺݎԦሻ�݀ݎ ൌ ଴ܧ ൅නሾݒଵሺݎԦሻ െ �ݎԦሻ�݀ݎԦሻሿ݊ሺݎ଴ሺݒ
�������

�
2EWHQLHQGR�GRV�H[SUHVLRQHV�VLPLODUHV�TXH��VXPiQGRODV��QRV�FRQGXFHQ�D�XQ�VLQVHQWLGR��

� ଴ܧ ൏ ଵܧ ൅නሾݒ଴ሺݎԦሻ െ ଵܧ���������ݎԦሻ�݀ݎԦሻሿ݊ሺݎଵሺݒ ൏ ଴ܧ ൅නሾݒ଴ሺݎԦሻ െ �ݎԦሻ�݀ݎԦሻሿ݊ሺݎଵሺݒ �������
�
�
�

଴ܧ ൅ ଵܧ ൏ ଵܧ ൅ �଴ܧ �������

�
3RU�UHGXFFLyQ�DO�DEVXUGR��VH�GHPXHVWUD�TXH�QR�SXHGH�KDEHU�GRV�SRWHQFLDOHV�GLIHUHQWHV�
TXH�FRQGX]FDQ��HQ�HO�HVWDGR� IXQGDPHQWDO�� D� OD�PLVPD�GHQVLGDG�HOHFWUyQLFD�� OR�TXH�
HVWDEOHFH�XQD�UHODFLyQ�~QLFD�HQWUH�Y�ݎԦ��\�Q�ݎԦ���

�(O� VHJXQGR� WHRUHPD� HQXQFLD� TXH�� SDUD� HVWH� VLVWHPD� ILQLWR� >���@� GH� IHUPLRQHV� FRQ�
SRWHQFLDO� H[WHUQR� Y�ݎԦ��� OD� HQHUJtD� GHO� HVWDGR� IXQGDPHQWDO�(�� HV� XQ� IXQFLRQDO� GH� OD�
GHQVLGDG�HOHFWUyQLFD�Q�ݎԦ��DVRFLDGD�D�GLFKR�SRWHQFLDO��\�TXH�HVWD�GHQVLGDG�HOHFWUyQLFD�
HV�OD�TXH�PLQLPL]D�HO�IXQFLRQDO�GH�OD�HQHUJtD��

$QWHV�GH�H[SRQHU�OD�GHPRVWUDFLyQ�GH�HVWH�WHRUHPD��FRPHQWDUHPRV�EUHYHPHQWH�TXH�XQ�
IXQFLRQDO� SXHGH� HQWHQGHUVH� FRPR� XQD� IXQFLyQ� TXH�� HQ� OXJDU� GH� Q~PHURV� FRPR�
DUJXPHQWR��WLHQH�RWUDV�IXQFLRQHV��$Vt��SRU�HMHPSOR�OD�GHQVLGDG�HOHFWUyQLFD�HV�IXQFLyQ�
GH�ODV�FRRUGHQDGDV�HVSDFLDOHV�[��\�\�]��PLHQWUDV�TXH�ODV�H[SUHVLRQHV�TXH�KHPRV�YLVWR�
SDUD� ORV� WpUPLQRV� GHO� KDPLOWRQLDQR� HQ� HO� PRGHOR� GH� 7KRPDV�� )HUPL� \� 'LUDF� VRQ�
IXQFLRQDOHV��DO�GHSHQGHU�GH�OD�GHQVLGDG�HOHFWUyQLFD��

*UDFLDV� DO� SULPHU� WHRUHPD�� VH� SXHGH� SDUWLU� GHO� KHFKR� GH� TXH�� SDUD� HO� HVWDGR�
IXQGDPHQWDO��OD�HQHUJtD�GHO�VLVWHPD�HV�XQ�IXQFLRQDO�GH�Q�ݎԦ���

� ଴ܧ ൌ ሿஏୀஏబߖሾܧ ൌ �Ԧሻሿݎሾ݊଴ሺܧ �������
�
2WUD�IRUPD�GH�HVFULELU�OD�HQHUJtD��FRPR�VH�KL]R�HQ�HO�WHRUHPD�DQWHULRU��HV��

� ଴ܧ ൌ ଴ሿߖሾܧ ൏ ሿߖሾܧ ൅නሾݒ଴ሺݎԦሻ െ �ݎԦሻ�݀ݎԦሻሿ݊ሺݎሺݒ �������
�
3DUD�TXH�DPEDV�HQHUJtDV�VH�LJXDOHQ��DPERV�SRWHQFLDOHV�GHEHQ�VHU�LJXDOHV�WDPELpQ��D�
ILQ�GH�FDQFHODU�OD�LQWHJUDO��FRVD�TXH�JUDFLDV�DO�SULPHU�WHRUHPD�VDEHPRV�TXH�VyOR�RFXUUH�
VL� ODV� GHQVLGDGHV� HOHFWUyQLFDV� DVRFLDGDV� D� FDGD� XQR� VRQ� LGpQWLFDV�� (VWR� OOHYD� D�
GHPRVWUDU�� SUHFLVDPHQWH�� TXH� OD� HQHUJtD�� \� SRU� WDQWR� HO� IXQFLRQDO� GH� OD� GHQVLGDG�



� ����&iOFXORV�FRPSXWDFLRQDOHV��')7�

HOHFWUyQLFD�� TXHGD� PLQLPL]DGR� FXDQGR� HVWD� GHQVLGDG� FRUUHVSRQGH� DO� HVWDGR�
IXQGDPHQWDO��

*UDFLDV�D�HVWRV�GRV�WHRUHPDV��+RKHQEHUJ�\�.RKQ�ORJUDURQ�FRQYHUWLU�HO�SUREOHPD�RULJLQDO�GH�
OD�IXQFLyQ�GH�RQGD��GHSHQGLHQWH�GH��1�YDULDEOHV��D�XQR�GH�VyOR���DO�HPSOHDU�OD�GHQVLGDG�
HOHFWUyQLFD�HQ�VX�OXJDU��$Vt��OD�H[SUHVLyQ�GH�OD�HQHUJtD��DKRUD�HQ�IXQFLyQ�GH�Q�ݎԦ���TXHGD�GH�
OD�VLJXLHQWH�IRUPD��

� Ԧሻሿݎሾ݊ሺܧ ൌ නݒሺݎԦሻ݊ሺݎԦሻ�݀ݎ ൅ ൻȲห ෠ܶ ൅ ෡ܷหȲൿ ൌ නݒሺݎԦሻ݊ሺݎԦሻ�݀ݎ ൅ �Ԧሻሿݎሾ݊ሺܨ �������
�
'RQGH�)>Q�ݎԦ�@�HV�XQ�IXQFLRQDO�XQLYHUVDO��HO�FXDO�HQJORED�ORV�WpUPLQRV�FLQpWLFR�\�FXORPELDQR��
\�FX\D�H[SUHVLyQ�VHUtD�LQGHSHQGLHQWH�GHO�SRWHQFLDO�H[WHUQR��HV�GHFLU��HV�LGpQWLFR�SDUD�WRGRV�
ORV�iWRPRV�\�PROpFXODV��

�

����(FXDFLRQHV�GH�.RKQ�6KDP�
�

/RV�WHRUHPDV�GH�+RKHQEHUJ�\�.RKQ��DXQTXH�RIUHFHQ�XQD�DOWHUQDWLYD�YiOLGD�\�H[DFWD�SDUD�
UHVROYHU�OD�HFXDFLyQ�GH�6FKU|GLQJHU�HQ� IXQFLyQ�GH� OD�GHQVLGDG�HOHFWUyQLFD��QR�SUHVHQWDQ�
UHDOPHQWH�XQD�IRUPD�GLUHFWD�GH�KDFHUOR��SXHV�GH�HVWH�IXQFLRQDO�XQLYHUVDO�)>Q�ݎԦ�@�YiOLGR�SDUD�
WRGRV�ORV�VLVWHPDV�VROR�GHPXHVWUDQ�TXH�H[LVWH��QR�GDQ�QLQJ~Q�WLSR�GH�LQIRUPDFLyQ�GH�FyPR�
HV�R�TXp�SURSLHGDGHV�WLHQH��SRU�OR�TXH�HO�SUREOHPD�VLJXH�DELHUWR��

1R�KXER�TXH�HVSHUDU�PXFKR�WLHPSR��XQ�DxR�FRQFUHWDPHQWH��KDVWD�TXH�HO�SURSLR�.RKQ�\�VX�
GRFWRUDQGR� /X� 6KDP� RIUHFLHURQ� XQD� YtD� FRQFUHWD� SDUD� SRGHU� DSOLFDU� ORV� WHRUHPDV� GH�
+RKHQEHUJ�\�.RKQ�DO�FiOFXOR�GH�VLVWHPDV�DWyPLFRV�\�PROHFXODUHV��(VWD�YtD�ORJUy�FRQYHUWLU�
HO�IXQFLRQDO�XQLYHUVDO�HQ�GLYHUVRV�WpUPLQRV�H[DFWRV�\�FRQRFLGRV�PiV�XQD�SHTXHxD�SRUFLyQ�
TXH� HQ� ~OWLPR� WpUPLQR� VHUtD� OD� TXH� GHEHUtD� DSUR[LPDUVH�� UHGXFLHQGR� HO� HUURU� SRVLEOH�
QRWDEOHPHQWH��

/D�HVWUDWHJLD�SURSXHVWD�SRU�.RKQ�\�6KDP�FRQVLVWtD�HQ�FRQYHUWLU�HO�SUREOHPD�GH�XQ�JUXSR�GH�
HOHFWURQHV�LQWHUDFWXDQWHV�EDMR�XQ�SRWHQFLDO�GDGR��D�RWUR�GH�HOHFWURQHV�QR�LQWHUDFWXDQWHV�EDMR�
XQ�SRWHQFLDO�GLIHUHQWH��SHUR�FRQ�OD�PLVPD�GHQVLGDG�HOHFWUyQLFD��ORV�HOHFWURQHV�VH�WUDWDUtDQ�
FRPR� HQWLGDGHV� LQGHSHQGLHQWHV� HQWUH� Vt�� FX\DV� HFXDFLRQHV� SRGUtDQ� UHVROYHUVH� VLQ�
SUREOHPDV�DO�QR�HVWDU�HQWUHOD]DGDV��\�OD�GLIHUHQFLD�FRQ�HO�SUREOHPD�UHDO�VH�DJUXSDUtD�HQ�XQ�
QXHYR�WpUPLQR�DSUR[LPDGR��

$Vt��VDEHPRV�TXH�HQ�HO�SUREOHPD�RULJLQDO�OD�HQHUJtD�DGRSWD�OD�IRUPD�\D�FRQRFLGD����

� Ԧሻሿݎሾ݊ሺܧ ൌ නݒሺݎԦሻ݊ሺݎԦሻ�݀ݎ ൅ �Ԧሻሿݎሾ݊ሺܨ �������
�
8Q�VLVWHPD�DQiORJR�GH�HOHFWURQHV�QR�LQWHUDFWXDQWHV�FRQ�OD�PLVPD�GHQVLGDG�HOHFWUyQLFD��DO�
TXH� GHQRPLQDUHPRV� FRQ� HO� VXEtQGLFH� V� �VLQJOH�SDUWLFOH� V\VWHP��� WDPELpQ� WHQGUi� XQD�
H[SUHVLyQ�VLPLODU�SRU�HO�VHJXQGR�WHRUHPD�GH�+RKHQEHUJ�.RKQ��

� Ԧሻሿݎୱሾ݊ሺܧ ൌ නݒୱሺݎԦሻ݊ሺݎԦሻ�݀ݎ ൅ �Ԧሻሿݎୱሾ݊ሺܨ �������



�

�

��� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

�
'H�HVWH�QXHYR�VLVWHPD�VH�VDEH��SRU�XQ�ODGR��TXH�HO�FRQMXQWR�GH�WRGD�OD�GHQVLGDG�HOHFWUyQLFD�
GHEH�GDU�1��HO�Q~PHUR�WRWDO�GH�HOHFWURQHV�GHO�VLVWHPD��

� න݊ሺݎԦሻ ݀ଷݎ ൌ ܰ� �������

�
<�SRU�RWUR��TXH�ORV�HOHFWURQHV�VRQ�LQGHSHQGLHQWHV�HQWUH�Vt��SRU�OR�TXH�WRGRV�HOORV�VDWLVIDUiQ�
OD�HFXDFLyQ�GH�6FKU|GLQJHU�FRPR�VL�IXHUDQ�HO�~QLFR�HOHFWUyQ�GHO�VLVWHPD��VLPLODU�D�XQ�FDVR�
KLGURJHQRLGH��

� ൤െ
ͳ
׏ʹ

ଶ ൅ Ԧሻ൨ݎୱሺݒ ߶௜ሺݎԦሻ ൌ �Ԧሻݎ௜߶௜ሺߝ �������

�
*UDFLDV�D�OR�FXDO�VH�REWLHQH�OD�GHQVLGDG�HOHFWUyQLFD��FRPR�\D�VH�PHQFLRQy�SDUD�HO�FDVR�GHO�
KLGUyJHQR��FRQ�HO�FXDGUDGR�GH�OD�IXQFLyQ�GH�RQGD�UHVXOWDQWH��DXQTXH�VXPDQGR�DKRUD�VREUH�
WRGRV�ORV�HOHFWURQHV��

� ෍ȁ߶௜ሺݎԦሻȁଶ
ே

௜

ൌ ݊ሺݎԦሻ� �������

�
(Q�FXDQWR�DO�QXHYR�SRWHQFLDO�Y6��DSOLFDQGR�OD�KLSyWHVLV�GH�.RKQ�\�6KDP�SRGHPRV�H[SUHVDU�
QXHVWUR�VLVWHPD�LQLFLDO�UHDO�HQ�IXQFLyQ�GH�OD�GHQVLGDG�HOHFWUyQLFD��

� Ԧሻሿݎሾ݊ሺܧ ൌ නݒሺݎԦሻ݊ሺݎԦሻ�݀ݎ ൅ �Ԧሻሿݎሾ݊ሺܨ �������
�
(O�IXQFLRQDO�XQLYHUVDO�)�VH�SXHGH�GLYLGLU�HQ�WpUPLQRV�TXH�\D�VH�FRQRFHQ��FRPR�OD�HQHUJtD�
FLQpWLFD�GHO� VLVWHPD�QR� LQWHUDFWXDQWH�R� OD� UHSXOVLyQ� LQWHUHOHFWUyQLFD�FOiVLFD�� \�XQ� WpUPLQR�
GHVFRQRFLGR�TXH�HQ�~OWLPD�LQVWDQFLD�VXIULUi�OD�DSUR[LPDFLyQ��

� Ԧሻሿݎሾ݊ሺܨ ൌ න
݊ሺݎԦሻ݊ሺݎԦᇱሻ
ȁݎԦ െ Ԧᇱȁݎ ᇱݎ݀ݎ݀ ൅� ୱܶሾ݊ሺݎԦሻሿ ൅ Ԧሻሿݎ୶ୡሾ݊ሺܧ ൌ�

ൌ Ԧሻሿݎୌሾ݊ሺܧ ൅� ୱܶሾ݊ሺݎԦሻሿ ൅ �Ԧሻሿݎ୶ୡሾ݊ሺܧ
�������

�
3RU�OR�TXH�OD�HQHUJtD�GHO�VLVWHPD�TXHGD�FRPR��

� Ԧሻሿݎሾ݊ሺܧ ൌ නݒሺݎԦሻ݊ሺݎԦሻ�݀ݎ ൅ Ԧሻሿݎୌሾ݊ሺܧ ൅� ୱܶሾ݊ሺݎԦሻሿ ൅ �Ԧሻሿݎ୶ୡሾ݊ሺܧ �������

�
(O� WpUPLQR� ([F� HV� HO� OODPDGR� IXQFLRQDO� GH� LQWHUFDPELR� \� FRUUHODFLyQ�� HO� FXDO� FRQWLHQH��
SUHFLVDPHQWH��WRGDV�ODV�GLVFUHSDQFLDV�HQWUH�ORV�WpUPLQRV�FLQpWLFR�\�FXORPELDQR�UHDOHV�\�GHO�
VLVWHPD�QR�LQWHUDFWXDQWH��\�HV�VREUH�HO�TXH�VH�IRUPXODQ�ODV�GLIHUHQWHV�DSUR[LPDFLRQHV�GH�
')7��DOJXQDV�GH�ODV�FXDOHV�VH�WUDWDUiQ�PiV�DGHODQWH��

/D�UHVROXFLyQ�GHO�SUREOHPD�SDVD�SRU�PLQLPL]DU�HO�IXQFLRQDO�GH�OD�HQHUJtD��YtD�UHVROXFLyQ�GH�
ODV� HFXDFLRQHV� GH� (XOHU�/DJUDQJH�� UHVXOWDQWHV� GH� LPSRQHU� OD� FRQGLFLyQ� GH� TXH� WRGD� OD�
GHQVLGDG�HOHFWUyQLFD�GHEH�HTXLYDOHU�DO�Q~PHUR�WRWDO�GH�HOHFWURQHV�1��

�
ߜ

Ԧሻݎሺ݊ߜ
൤ܧሾ݊ሺݎԦሻሿ െ ൨ݎԦሻ݀ݎන݊ሺߤ ൌ Ͳ� �������



� ����&iOFXORV�FRPSXWDFLRQDOHV��')7�

�
6L�GHILQLPRV�HO�SRWHQFLDO�GH�LQWHUFDPELR�\�FRUUHODFLyQ��Y[F��XVDQGR�OD�YDULDFLyQ�SULPHUD��

� Ԧሻǡݎ୶ୡሾ݊ሺݒ ሿݎ ൌ
Ԧሻሿݎ୶ୡሾ݊ሺܧߜ
Ԧሻݎሺ݊ߜ � �������

�
�
�

ߜ
Ԧሻݎሺ݊ߜ

൤ܧሾ݊ሺݎԦሻሿ െ ൨ݎԦሻ݀ݎන݊ሺߤ ൌ Ԧሻݎሺݒ ൅ න
݊ሺݎԦᇱሻ
ȁݎԦ െ Ԧᇱȁݎ ݎ݀

ᇱ ൅
�ߜ ୱܶሾ݊ሺݎԦሻሿ
Ԧሻݎሺ݊ߜ ൅ Ԧሻǡݎ୶ୡሾ݊ሺݒ Ԧሿݎ െ ߤ ൌ Ͳ� �������

�
/D�HFXDFLyQ�GH�(XOHU�/DJUDQJH�WDPELpQ�VH�FXPSOH�SDUD�HO�VLVWHPD�QR�LQWHUDFWXDQWH��SXHVWR�
TXH�WLHQH�OD�PLVPD�GHQVLGDG�HOHFWUyQLFD�TXH�HO�RULJLQDO��

�

ߜ
Ԧሻݎሺ݊ߜ

൤ܧ௦ሾ݊ሺݎԦሻሿ െ ୱߤ න݊ሺݎԦሻ݀ݎ൨ ൌ
ߜ

Ԧሻݎሺ݊ߜ
൤ ୱܶሾ݊ሺݎԦሻሿ ൅ ܷሾ݊ሺݎԦሻሿ െ ୱߤ න݊ሺݎԦሻ݀ݎ൨ ൌ�

ൌ
�ߜ ୱܶሾ݊ሺݎԦሻሿ
Ԧሻݎሺ݊ߜ ൅ Ԧሻሿݎୱሾ݊ሺݒ െ ୱߤ ൌ Ͳ�

�������

�
$PEDV�HFXDFLRQHV�WLHQHQ�OD�PLVPD�GHQVLGDG�FRPR�VROXFLyQ��SRU�OR�TXH�FRPSDUDQGR�ODV�GRV�
H[SUHVLRQHV�VH�REWLHQH��

� Ԧሻሿݎୱሾ݊ሺݒ ൌ Ԧሻݎሺݒ ൅ න
݊ሺݎԦᇱሻ
ȁݎԦ െ Ԧᇱȁݎ ݎ݀

ᇱ ൅ Ԧሻǡݎ୶ୡሾ݊ሺݒ �Ԧሿݎ �������

�
(VFRJLHQGR�HO�YDORU�OtPLWH�GH�Y[F�FXDQGR�U�WLHQGH�D�LQILQLWR��SDUD�TXH�P�\�PV�VH�LJXDOHQ��

'H�HVWD�IRUPD��\�UHFRUGDQGR�TXH�DO�VHU�HOHFWURQHV�OLEUHV�FDGD�XQR�GH�HOORV�GHEH�FXPSOLU�OD�
HFXDFLyQ� GH� 6FKU|GLQJHU� KLGURJHQRLGH�� ODV� HFXDFLRQHV� ILQDOHV�� GHQRPLQDGDV� WDPELpQ�
HFXDFLRQHV�GH�.RKQ�6KDP��WLHQHQ�OD�VLJXLHQWH�IRUPD��

� ൤െ
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ʹ ׏

ଶ ൅ Ԧሻ൨ݎୱሺݒ ߶௜ሺݎԦሻ ൌ ൥െ
ͳ
׏ʹ

ଶ ൅ Ԧሻݎሺݒ ൅න
݊ሺݎԦᇱሻ
ȁݎԦ െ Ԧᇱȁݎ ݎ݀

ᇱ ൅ Ԧሻǡݎ୶ୡሾ݊ሺݒ ԦሻݎԦሿ൩߶௜ሺݎ ൌ �Ԧሻݎ௜߶௜ሺߝ �������

�
(VWDV� HFXDFLRQHV� VRQ� DXWRFRQVLVWHQWHV�� SXHVWR� TXH� YV�ݎԦ �� GHSHQGH� GH� Q�ݎԦ ��� \� SXHGHQ�
UHVROYHUVH�GH� IRUPD� LWHUDWLYD��SDUWLHQGR�GH�XQD�GHQVLGDG�HOHFWUyQLFD� LQLFLDO�� VH�FDOFXOD�HO�
SRWHQFLDO�GH�.RKQ�6KDP�YV��VH�UHVXHOYHQ�ODV�HFXDFLRQHV�SDUD�REWHQHU�ORV�RUELWDOHV�IL��\�D�
SDUWLU�GH�HOORV�VH�FDOFXOD�XQD�QXHYD�GHQVLGDG�HOHFWUyQLFD��UHSLWLHQGR�HO�SURFHVR�XQD�\�RWUD�
YH]��

/D�YHQWDMD�GH�ODV�HFXDFLRQHV�GH�.RKQ�6KDP��DGHPiV�GH�SURSRUFLRQDU�XQD�IRUPD�FRQFUHWD�
GH�LPSOHPHQWDU�')7�D�SURJUDPDV�GH�FiOFXOR��HV�TXH�OD�HQHUJtD�FLQpWLFD��TXH�HQ�ORV�PRGHORV�
DQWHULRUHV�FRPR�HO�GH�7KRPDV�)HUPL�'LUDF�HUD�OD�SULQFLSDO�IXHQWH�GH�HUURU��DKRUD�HVWi�HQ�VX�
PD\RUtD�FDOFXODGD�GH�IRUPD�H[DFWD��SRVLELOLWDQGR�TXH�OD�7HRUtD�GHO�)XQFLRQDO�GH�OD�'HQVLGDG�
VH�SXHGD�HPSOHDU�GH�IRUPD�JHQHUDOL]DGD�SDUD�VLVWHPDV�DWyPLFRV�\�PROHFXODUHV�GH�GLYHUVRV�
WLSRV��*UDFLDV�D�HVWR��.RKQ�IXH�JDODUGRQDGR�FRQ�HO�3UHPLR�1REHO�HQ�4XtPLFD�HQ������>���@��
MXQWR�D�-RKQ�3RSOH��TXLHQ�WDPELpQ�UHDOL]y�LPSRUWDQWHV�DYDQFHV�HQ�OD�TXtPLFD�FRPSXWDFLRQDO�
FRQ�HO�GHVDUUROOR�GH�XQR�GH�ORV�SULQFLSDOHV�SURJUDPDV�GH�FiOFXOR��*DXVVLDQ��

&RQYLHQH�PHQFLRQDU�FRPR�DFODUDFLyQ�ILQDO�TXH��DXQTXH�HQ�OD�UHVROXFLyQ�GH�ODV�HFXDFLRQHV�
GH�.RKQ�6KDP�VH�REWHQJDQ�XQD�VHULH�GH�RUELWDOHV�IL�\�GH�HQHUJtDV�HL��pVWDV�QR�WLHQHQ�PXFKD�
XWLOLGDG� PiV� DOOi� GH� VHUYLU� FRPR� SDUiPHWURV� SDUD� HO� PpWRGR� LWHUDWLYR�� VRQ� UHVXOWDGRV�
FRUUHVSRQGLHQWHV�DO�PRGHOR�GH�HOHFWURQHV�LQGHSHQGLHQWHV��\�WLHQHQ�TXH�YHU�SRFR�R�QDGD�FRQ�
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��� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

VXV� DQiORJRV� HQ� HO� VLVWHPD� UHDO�� (Q� FLHUWRV� FDVRV� VH� SRGUtDQ� XWLOL]DU� FRPR� SULPHUD�
DSUR[LPDFLyQ�D�FDQWLGDGHV�UHDOHV��FRPR�ODV�HQHUJtDV�GH�LRQL]DFLyQ�GH�ORV�HOHFWURQHV��SHUR�
HQ�SULQFLSLR��~QLFDPHQWH�OD�GHQVLGDG�HOHFWUyQLFD�Q�ݎԦ��WLHQH�VLJQLILFDGR�ItVLFR��

�

����(O� IXQFLRQDO� GH� LQWHUFDPELR� \� FRUUHODFLyQ��
DSUR[LPDFLRQHV�

�

'H�QXHYR��\�DO� LJXDO�TXH�FXDQGR�FRPHQWDPRV�ORV�SRVWXODGRV�GH�+RKHQEHUJ�\�.RKQ��QRV�
HQFRQWUDPRV� IUHQWH� D� XQ� SHTXHxR� SUREOHPD�� 6DEHPRV� TXH� H[LVWH� XQ� IXQFLRQDO� GH�
LQWHUFDPELR� \� FRUUHODFLyQ�� Y[F>Q�ݎԦ�@�� TXH� FRQWLHQH� ODV� FRQWULEXFLRQHV� FLQpWLFD� \� SRWHQFLDO�
GHELGDV�~QLFDPHQWH�D� OD� LQWHUDFFLyQ�HQWUH�HOHFWURQHV��SHUR�QR�VDEHPRV�FyPR�HV�QL�TXp�
SURSLHGDGHV�WLHQH��SRU�OR�TXH��XQD�YH]�PiV��WRFD�DSUR[LPDUOR�GH�DOJXQD�IRUPD��

,JXDO�TXH�FRQ�HO�KDPLOWRQLDQR�GHO�KHOLR��VLHPSUH�VH�SXHGH�HPSH]DU�FRQ�XQ�FDVR�VHQFLOOR��6L�
ELHQ�HQ�HVD�RFDVLyQ�QR�VH�YD�D�LJQRUDU�HVWH�SRWHQFLDO��\D�TXH�VyOR�VH�REWHQGUtD�HO�SURSLR�
PRGHOR�QR�LQWHUDFWXDQWH��Vt�VH�SXHGH�XWLOL]DU�DOJ~Q�FDVR�HQ�HO�TXH�HO�SRWHQFLDO�GH�LQWHUFDPELR�
\�FRUUHODFLyQ�WHQJD�XQD�H[SUHVLyQ�FRQRFLGD��DXQTXH�QR�VHD�SUHFLVDPHQWH�QXHVWUR�VLVWHPD�
RULJLQDO�� (O� HMHPSOR� PiV� VHQFLOOR� HV� HPSOHDU� HO� SRWHQFLDO� GH� XQ� JDV� KRPRJpQHR� GH�
HOHFWURQHV��HQ�HO�TXH��FRPR�VX�SURSLR�QRPEUH�LQGLFD��OD�GHQVLGDG�HOHFWUyQLFD�HV�FRQVWDQWH�
HQ�WRGRV�ORV�SXQWRV��D�HVWD�DSUR[LPDFLyQ�VH�OH�FRQRFH�FRPR�/RFDO�'HQVLW\�$SSUR[LPDWLRQ�
�/'$���SXHVWR�TXH�VyOR�WLHQH�HQ�FXHQWD�HO�YDORU�GH�OD�GHQVLGDG�HOHFWUyQLFD�D�QLYHO�ORFDO��

(Q�/'$��HO� IXQFLRQDO�GH� LQWHUFDPELR�\� FRUUHODFLyQ�VH�SXHGH�VHSDUDU�HQ�GRV�SDUWHV��XQD�
GHELGD�DO�LQWHUFDPELR��\�OD�RWUD�D�OD�FRUUHODFLyQ��

� ୶ୡ୐ୈ୅ܧ ൌ ୶ܧ ൅ �ୡܧ �������
�
(O�IXQFLRQDO�GH�LQWHUFDPELR�VH�H[WUDH�D�SDUWLU�GHO�PRGHOR�GHO�JDV�KRPRJpQHR��FX\D�H[SUHVLyQ�
DQDOtWLFD�HV�FRQRFLGD��

� Ԧሻሿݎ௫୐ୈ୅ሾ݊ሺܧ ൌ െ
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�
(O� IXQFLRQDO�GH�FRUUHODFLyQ�� VLQ�HPEDUJR��SXHGH�SUHVHQWDUVH�FRQ�PXFKDV� IRUPXODFLRQHV��
PXFKDV�GH�HOODV�REWHQLGDV�SRU�PpWRGRV�GH�0RQWH�&DUOR�DSOLFDGDV�DO�SUREOHPD�GH�PXFKRV�
FXHUSRV��SRU�OR�TXH�QR�VH�SXHGH�SUHVHQWDU�XQD�H[SUHVLyQ�JHQHUDO��*DXVVLDQ��TXH�FRPR�VH�
FRPHQWDUi�PiV�DGHODQWH�VHUi�HO�SURJUDPD�HPSOHDGR�SDUD�UHDOL]DU�ORV�FiOFXORV��XWLOL]D�SDUD�
OD�FRUUHODFLyQ�GH�/'$�HO�IXQFLRQDO�GH�9RVNR��:LON�\�1XVDLU�>���@�SDUD�HO�JDV�HOHFWUyQLFR��

/D�/'$�HV�GH�ODV�DSUR[LPDFLRQHV�PiV�VHQFLOODV�DO�IXQFLRQDO�GH�LQWHUFDPELR�\�FRUUHODFLyQ�
TXH�SXHGHQ�KDFHUVH��SRU�OR�TXH�HV�OyJLFR�TXH�VHD�WDPELHQ�XQD�GH�ODV�SULPHUDV�SURSXHVWDV�
>���@��3RU�VXSXHVWR��\�GDGD�OD�VLPSOLILFDFLyQ�TXH�KD\�GHWUiV�GH�HOOD��HV�GH�HVSHUDU�TXH�OD�
FDOLGDG�GH�ORV�UHVXOWDGRV�TXH�RIUHFH�QR�VHD�SUHFLVDPHQWH�EXHQD��\�HQ�HIHFWR�DVt�RFXUUH��ODV�
EDUUHUDV�HQHUJpWLFDV�TXH�SUHGLFH�VRQ�PX\�SHTXHxDV�FRPR�SDUD�WHQHU�DSOLFDFLyQ�GHVGH�XQ�
SXQWR�GH�YLVWD�TXtPLFR��WLHQH�SUREOHPDV�JHQHUDOHV�SDUD�FDOFXODU�LRQHV�\�GHVFULEH�EDVWDQWH�
PDO�ORV�HQODFHV�GpELOHV�WLSR�IXHU]DV�GH�YDQ�GHU�:DDOV�R�SXHQWHV�GH�KLGUyJHQR��7LHQH�VXV�



� ����&iOFXORV�FRPSXWDFLRQDOHV��')7�

DSOLFDFLRQHV�HQ�FDPSRV�HQ�ORV�TXH�QR�VH�UHTXLHUDQ�FiOFXORV�PROHFXODUHV��FRPR�OD�ItVLFD�GHO�
HVWDGR�VyOLGR�R�HO�HVWXGLR�GH�PHWDOHV��SHUR�FRPR�QRUPD�JHQHUDO�QR�VH�XWLOL]D�FRPR�IXQFLRQDO�
SULQFLSDO��VLQR�PiV�FRPR�SXQWR�GH�SDUWLGD�R�SDUD�FRQVWUXLU�RWURV�IXQFLRQDOHV�PiV�DYDQ]DGRV��

'HELGR� D� OD� IDOWD� GH� SUHFLVLyQ� GH� ODV� DSUR[LPDFLRQHV� ORFDOHV�� QR� WDUGDURQ� HQ� DSDUHFHU�
IXQFLRQDOHV�VXSHULRUHV�SDUD�VROYHQWDU�VXV�IDOORV��$TXt�HV�GRQGH�HQWUDQ�ODV�DSUR[LPDFLRQHV�
GH� JUDGLHQWH� JHQHUDOL]DGR�� WDPELpQ� OODPDGDV� **$�� TXH� DGHPiV� GH� OD� GHQVLGDG� ORFDO�
WDPELpQ�LQFRUSRUDQ�OD�YDULDFLyQ�GH�HVWD�HQ�HO�HVSDFLR��HQ�IRUPD�GH�JUDGLHQWHV��SDUD�H[SOLFDU�
PHMRU�XQ�VLVWHPD�QR�KRPRJpQHR��([LVWHQ�GLIHUHQWHV�HVWUDWHJLDV�SDUD�GHWHUPLQDU�OD�IRUPD�GH�
LQWURGXFLU� OD�GHQVLGDG� ORFDO� \� VX� JUDGLHQWH�HQ� HO� IXQFLRQDO�� DOJXQDV� VH�KDFHQ� LQWHQWDQGR�
UHSURGXFLU�GDWRV�H[SHULPHQWDOHV�GH�FLHUWDV�PROpFXODV��FRPR�HO� IXQFLRQDO�GH�%HFNH� >���@��
PLHQWUDV�TXH�RWURV�DSOLFDQ�XQ�HQIRTXH�PiV�GLULJLGR�D�H[SOLFDU�GLIHUHQWHV�WLSRV�GH�HQODFH��
FRPR�HO�GH�3HUGHZ�:DQJ�>���@��

$�SDUWLU�GH�DKt��JUDQ�SDUWH�GH�ORV�HVIXHU]RV�GH�OD�TXtPLFD�FRPSXWDFLRQDO�VH�FHQWUDURQ�HQ�HO�
GHVDUUROOR�GH�QXHYRV�IXQFLRQDOHV�D�ILQ�GH�FRUUHJLU�ODV�FDUHQFLDV�TXH�SUHVHQWDEDQ�\�DXPHQWDU�
VX� UDQJR�GH�DSOLFDELOLGDG��PHGLDQWH� FRPELQDFLRQHV� GLYHUVDV�HQWUH�P~OWLSOHV� IXQFLRQDOHV��
FRQGXFLHQGR�D�ORV�OODPDGRV�IXQFLRQDOHV�KtEULGRV��/D�OLVWD�GH�IXQFLRQDOHV�KtEULGRV�GLVSQLEOHV�
HQ�OD�DFWXDOLGDG�HV�LQPHQVD�\�VH�DMXVWDQ�D�ODV�GLIHUHQWHV�QHFHVLGDGHV�FRPSXWDFLRQDOHV�GH�
FDGD�FDVR��SRU� OR�TXH�QR�VH� LQFOXLUiQ�HQ�HVWD�7HVLV��6LQ�HPEDUJR��HV� LPSRVLEOH�H[SOLFDU�
PHGLDQDPHQWH�ORV�IXQGDPHQWRV�GH�')7�VLQ�PHQFLRQDU�SRU�OR�PHQRV�HO�IXQFLRQDO�TXH�VXSXVR�
XQ�DQWHV�\�XQ�GHVSXpV�SDUD�HVWD�WHRUtD��HO�PXQGLDOPHQWH�H[WHQGLGR�%�/<3���

%�/<3�VH�WUDWD�GH�XQ�IXQFLRQDO�KtEULGR�TXH�HPSOHD�SDUD�HO�LQWHUFDPELR�XQD�FRPELQDFLyQ�GHO�
IXQFLRQDO�**$�GH�%HFNH��/'$�\�OD�FRPSRQHQWH�H[DFWD�GH�+DUWUHH�)RFN��PLHQWUDV�TXH�SDUD�
OD�FRUUHODFLyQ�KDFH�XVR�GH�RWUD�FRPELQDFLyQ�HQ�OD�TXH�SDUWLFLSDQ�HO�IXQFLRQDO�SURSXHVWR�SRU�
/HH��<DQJ�\�3DUU�>���@��\�HO�\D�PHQFLRQDGR�IXQFLRQDO�GH�9RVNR��:LON��1XVDLU��9:1�>���@��
FRQ�OD�VLJXLHQWH�IyUPXOD�>���@��

� ୶ୡ୆ଷ୐ଢ଼୔ܧ ൌ ሺͳ െ ܽሻܧ୶୐ୈ୅ ൅ ୶ୌ୊ܧܽ ൅ ܾοܧ୶୆଼଼ ൅ ୡ୐ଢ଼୔ܧܿ ൅ ሺͳ െ ܿሻܧୡ୚୛୒� �������
�
(VWH� IXQFLRQDO�KtEULGR� ORJUy�SURSRUFLRQDU�XQRV� UHVXOWDGRV�GH�JUDQ�FDOLGDG�SDUD� VLVWHPDV�
TXtPLFRV�GH�GLYHUVD�QDWXUDOH]D�HQ�XQ� WLHPSR� UD]RQDEOH��SRU� OR� TXH�QR� VyOR� VLUYLy� FRPR�
HPSXMyQ�ILQDO�SDUD�TXH�OD�')7�VH�XVDVH�GH�IRUPD�UXWLQDULD�HQ�OD�TXtPLFD�FRPSXWDFLRQDO�PiV�
DOOi�GHO�HVWDGR�VyOLGR��VLQR�TXH�KR\�HQ�GtD�D~Q�FRQWLQ~D�VLHQGR�HO�IXQFLRQDO�PiV�XWLOL]DGR�HQ�
HO� FDPSR�� D�SHVDU� GH�H[LVWLU� RWURV�PXFKRV�PiV�PRGHUQRV� FUHDGRV�GHVSXpV�� 3HVH�D� VX�
HQRUPH�H�LQQHJDEOH�p[LWR��WRGDYtD�VH�VLJXHQ�GHVDUROODQGR�IXQFLRQDOHV�RULHQWDGRV�D�FRUUHJLU�
VXV� HUURUHV�� QRUPDOPHQWH� GHVWLQDGRV� D�PHMRUDU� VX� LQWHUSUHWDFLyQ�GH� ORV� HIHFWRV� D� ODUJD�
GLVWDQFLD�\�HQODFHV�GpELOHV���

3RU�~OWLPR��DXQTXH�HO�GHVDUUROOR�GH�PHMRUHV�IXQFLRQDOHV�HV�XQD�GH�ODV�SULQFLSDOHV�PHWDV�D�
DOFDQ]DU�HQ�HO�iPELWR�GH�OD�')7��QR�KDQ�VLGR�ODV�~QLFDV�PHMRUDV�DO�UHVSHFWR��OD�IRUPD�GH�
UHVROYHU�ODV�HFXDFLRQHV�GH�.RKQ�6KDP�WDPELpQ�VH�KD�LGR�RSWLPL]DQGR�FRQ�HVWUDWHJLDV�SDUD�
UHGXFLU�HO� WLHPSR�GH�FiOFXOR�R�PHMRUDU� OD�DSOLFDELOLGDG�D�VLVWHPDV�GH�JUDQ� WDPDxR��FRPR�
HPSOHDU� GLIHUHQWHV� WLSRV� GH� RUELWDOHV�� LQFRUSRUDU� HIHFWRV� UHODWLYLVWDV� \� GH� HVStQ�� R�
VLPSOHPHQWH�PHMRUDU�OD�IRUPD�HQ�OD�TXH�GLYHUVRV�SURJUDPDV�GH�FiOFXOR�DERUGDQ�HO�SUREOHPD��
KDFLHQGR�TXH�VX�VLWXDFLyQ�FRPR�PpWRGR�GH�FiOFXOR�SDVDVH�GH�DOJR�TXH�IXQFLRQDED�HQ�XQDV�
FRQGLFLRQHV�HVSHFtILFDV��D�XQ�PHGLR�YHUViWLO�\�HILFD]�HQ�OD�TXtPLFD�FRPSXWDFLRQDO��
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� ����(YROXFLyQ�WHPSRUDO�

�� (YROXFLyQ�WHPSRUDO�
�

����7UDWDPLHQWR�PDWHPiWLFR�
�

&RPR�\D�VH�KD�YLVWR�DQWHULRUPHQWH��OD�HFXDFLyQ�GH�6FKU|GLQJHU�GHSHQGLHQWH�GHO�WLHPSR��VLQ�
FRQVLGHUDU� HIHFWRV� UHODWLYLVWDV�� DFW~D� FRPR� SLHGUD� DQJXODU� GH� OD�PHFiQLFD� FXiQWLFD�� VH�
SUHVHQWD�HQ�VX�IRUPD�PiV�FRQRFLGD�\�HPSOHDGD�FRQ�OD�VLJXLHQWH�H[SUHVLyQ��

� െ
԰ଶ

ʹ݉
߲ଶȲሺݔǡ ሻݐ
ଶݔ߲ ൅ ܸሺݔሻȲሺݔǡ ሻݐ ൌ ݅԰

߲Ȳሺݔǡ ሻݐ
ݐ߲ �

�
������

�
'RQGH�<��HV�OD�IXQFLyQ�GH�RQGD�GHSHQGLHQWH�GHO�WLHPSR��H�L�OD�XQLGDG�LPDJLQDULD��OR�TXH�KDFH�
TXH� JHQHUDOPHQWH� <�[�W�� WRPH� YDORUHV� FRPSOHMRV�� 8QD� SURSLHGDG� LPSRUWDQWH� GH� HVWD�
HFXDFLyQ� HV� TXH�� DO� WUDWDUVH� GH� XQD� HFXDFLyQ� GLIHUHQFLDO� OLQHDO�� FXPSOH� HO� SULQFLSLR� GH�
VXSHUSRVLFLyQ�� 6HJ~Q� HVWR�� VL� VH� WLHQHQ� GRV� VROXFLRQHV� GH� OD� HFXDFLyQ� �������<��[�W�� \��
<��[�W���FXDOTXLHU�FRPELQDFLyQ�OLQHDO�GH�ODV�PLVPDV���

� Ȳሺݔǡ ሻݐ ൌ ǡݔȲଵሺߙ� ሻݐ ൅ ǡݔȲଶሺߚ� �ሻݐ ������
�
GRQGH�ɲ�\�ɴ�VRQ�FRHILFLHQWHV�FRPSOHMRV��WDPELpQ�VHUi�XQD�VROXFLyQ�GH�OD�PLVPD�HFXDFLyQ�GH�
6FKU|GLQJHU��0iV�DGHODQWH�YHUHPRV�OD�XWLOLGDG�GH�HVWH�SULQFLSLR��

8QD� SRVLEOH� IRUPD� GH� UHVROYHU� OD� HFXDFLyQ� HV� HPSOHDQGR� HO� PpWRGR� GH� VHSDUDFLyQ� GH�
YDULDEOHV��VXSRQLHQGR�TXH�OD�IXQFLyQ�<�HV�XQ�SURGXFWR�GH�GRV�IXQFLRQHV��FDGD�XQD�GH�HOODV�
GHSHQGLHQWH�GH�XQD�~QLFD�YDULDEOH��

� Ȳሺݔǡ ሻݐ ൌ ߰ሺݔሻ݂ሺݐሻ� ������
�
(VWD�VXSRVLFLyQ�HV�VLQ�GXGD�XQD�UHVWULFFLyQ�PX\�IXHUWH��\�FRQGXFH�D�TXH�VyOR�VH�REWHQJD�
XQD�SHTXHxD�IUDFFLyQ�GH�ODV�VROXFLRQHV�SRVLEOHV��SHUR�DTXHOODV�TXH�VXUJHQ�GH�HVWH�PRGR�
VRQ�GH�JUDQ�LQWHUpV��HPSOHiQGRVH�WDPELpQ�SDUD�OD�VHSDUDFLyQ�GH�YDULDEOHV�HVSDFLDOHV��HQ�
ODV�FRQRFLGDV�SDUWHV�UDGLDO�\�DQJXODU�GH�OD�IXQFLyQ�GH�RQGD��DXQTXH�GH�HVWDV�~OWLPDV�QR�VHUi�
QHFHVDULR�KDEODU�DTXt��

$O�LQWURGXFLU�XQD�IXQFLyQ�GH�HVWH�WLSR�HQ�OD�HFXDFLyQ��DPEDV�YDULDEOHV�[�\�W�SXHGHQ�VHSDUDUVH�
D�GLIHUHQWHV�ODGRV�GH�OD�LJXDOGDG��3ULPHUR��VH�DSOLFDQ�ODV�GHULYDGDV�SDUFLDOHV��HQ�ODV�FXDOHV�
XQD�GH�ODV�GRV�FRPSRQHQWHV�VDOH�FRPR�FRQVWDQWH��

�
ࣔશሺ࢞ǡ ࢚ሻ

࢚ࣔ ൌ
߲߰ሺݔሻ݂ሺݐሻ

ݐ߲ ൌ �
߲߰ሺݔሻ
ݐ߲ ݂ሺݐሻ ൅ ߰ሺݔሻ

߲݂ሺݐሻ
ݐ߲ ൌ ࣒ሺ࢞ሻ

ሺ࢚ሻࢌࣔ
࢚ࣔ ��

�
������

�
�

ࣔ૛શሺ࢞ǡ ࢚ሻ
ࣔ࢞૛ ൌ �

߲
ݔ߲ ቆ

߲Ȳሺݔǡ ሻݐ
ݔ߲ ቇ ൌ

߲
ݔ߲ ቆ

߲߰ሺݔሻ݂ሺݐሻ
ݔ߲ ቇ ൌ

߲
ݔ߲ ቆ

߲߰ሺݔሻ
ݔ߲ ݂ሺݐሻ ൅ ߰ሺݔሻ

߲݂ሺݐሻ
ݔ߲ ቇ ൌ�

ൌ
߲
ݔ߲ ൭

߲߰ሺݔሻ
ݔ߲ ݂ሺݐሻ൱ ൌ

߲ଶ߰ሺݔሻ
ଶݔ߲ ݂ሺݐሻ ൅

߲߰ሺݔሻ
ݔ߲

߲݂ሺݐሻ
ݔ߲ ൌ

ࣔ૛࣒ሺ࢞ሻ
ࣔ࢞૛ �ሺ࢚ሻࢌ

������
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�
�
�
�

െ
԰ଶ

ʹ݉
߲ଶ߰ሺݔሻ
ଶݔ߲ ݂ሺݐሻ ൅ ܸሺݔሻ߰ሺݔሻ݂ሺݐሻ ൌ ݅԰߰ሺݔሻ

߲݂ሺݐሻ
ݐ߲ � ������

�
'LYLGLHQGR�SRU�\�W�āI�W���

� െ
԰ଶ

ʹ݉
߲ଶ߰ሺݔሻ
ଶݔ߲

ͳ
߰ሺݔሻ ൅ ܸሺݔሻ ൌ ݅԰

ͳ
݂ሺݐሻ

߲݂ሺݐሻ
ݐ߲ � ������

�
$Vt��VH�REWLHQH�XQD�H[SUHVLyQ�GHSHQGLHQWH�GH�[�D�XQ�ODGR�GH�OD�HFXDFLyQ��\�RWUD�GHSHQGLHQWH�
GH�W�DO�RWUR��(VWR�REOLJD�D�TXH��SDUD�TXH�DPEDV�H[SUHVLRQHV�VHDQ�LJXDOHV��QLQJXQD�GH�HOODV�
SXHGD�LPSOLFDU�QLQJXQD�YDULDEOH�HQ�~OWLPR�WpUPLQR��HV�GHFLU��DPERV�WpUPLQRV�GHEHQ�VHU�LJXDO�
D�XQD�FRQVWDQWH��OODPDGD�(�SXHVWR�TXH�HO�WpUPLQR�GH�OD�L]TXLHUGD�HV�HO�DQiORJR�FXiQWLFR�DO�
RSHUDGRU�KDPLOWRQLDQR��TXH�HQ�PHFiQLFD�FOiVLFD�SURSRUFLRQD�OD�HQHUJtD��HQWHQGLGD�FRPR�OD�
VXPD�GH�OD�HQHUJtD�FLQpWLFD�\�OD�SRWHQFLDO��

� െ
԰ଶ

ʹ݉
߲ଶ߰ሺݔሻ
ଶݔ߲

ͳ
߰ሺݔሻ ൅ ܸሺݔሻ ൌ �ܧ ������

�
�
�
�

െ
԰ଶ

ʹ݉
߲ଶ߰ሺݔሻ
ଶݔ߲ ൅ ܸሺݔሻ߰ሺݔሻ ൌ �ሻݔሺ߰ܧ ������

/OHJDPRV�DVt�D�OD�DQWHULRUPHQWH�YLVWD�HFXDFLyQ�GH�6FKU|GLQJHU�LQGHSHQGLHQWH�GHO�WLHPSR��OD�
FXDO��DVXPLHQGR�TXH�HO�SRWHQFLDO�9�VyOR�GHSHQGH�GH�OD�SRVLFLyQ�HQ�HO�HVSDFLR�[��WHQGUi�FRPR�
VROXFLRQHV�IXQFLRQHV�GH�RQGD�TXH�QR�LQYROXFUHQ�OD�YDULDEOH�WLHPSR�HQ�QLQJXQD�IRUPD��VLHQGR�
SRU� HOOR� VROXFLRQHV� HVWDFLRQDULDV�� (Q� OD� PD\RUtD� GH� ORV� FDVRV� TXH� VH� GDQ� HQ� TXtPLFD�
FRPSXWDFLRQDO� VH�GDQ�HVWDV� FRQGLFLRQHV�� SRU� OR� TXH�HV� OD�PiV�HPSOHDGD�GH�FDUD�D� ORV�
FiOFXORV��FRPR�ORV�TXH�VH�UHDOL]DUiQ�HQ�HVWD�7HVLV��

(Q� FXDQWR� DO� WpUPLQR� WHPSRUDO�� SXHVWR� TXH� OD� ~QLFD� YDULDEOH� HV� HO� WLHPSR�� OD� HFXDFLyQ�
GLIHUHQFLDO�SXHGH�UHVROYHUVH�VLQ�QHFHVLGDG�GH�UHFXUULU�D�PiV�VHSDUDFLRQHV�GH�YDULDEOHV��

� ݅԰
ͳ

݂ሺݐሻ
݂݀ሺݐሻ
ݐ݀ ൌ �ܧ �������

�
�
�
�

݂݀ሺݐሻ ൌ ݐ݀
ܧ
݅԰ ݂

ሺݐሻ ൌ
െ݅ܧ�
԰ ݂ሺݐሻ� �������

� ݂ሺݐሻ ൌ �න
െ݅ܧ�
԰ ݂ሺݐሻ�݀ݐ ൌ ௜�ா�௧ି݁�ܥ ԰Τ � �������

�
6LHQGR�&�XQD�FRQVWDQWH�GH�LQWHJUDFLyQ��'H�HVWD�IRUPD�REWHQHPRV�TXH��SDUD�FRQYHUWLU�ODV�
VROXFLRQHV� LQGHSHQGLHQWHV�GHO� WLHPSR� HQ�GHSHQGLHQWHV�EDVWD� FRQ�PXOWLSOLFDUODV� SRU�HVWH�
WpUPLQR�WHPSRUDO��HO�FXDO�VHUi�GHQRPLQDGR�GH�DTXt�HQ�DGHODQWH�FRPR�HO�WpUPLQR�GH�HYROXFLyQ�
WHPSRUDO��

� Ȳሺݔǡ ሻݐ ൌ ߰ሺݔሻ݂ሺݐሻ ൌ ߰ሺݔሻ݁ି௜�ா�௧ ԰Τ � �������
�
&RQYLHQH�WHQHU�HQ�FXHQWD�TXH��DXQTXH�DTXt�HVWDPRV�WUDEDMDQGR�FRQ�OD�IXQFLyQ�GH�RQGD��HV�
VX�PyGXOR�DO�FXDGUDGR��



� ����(YROXFLyQ�WHPSRUDO�

� ȁȲሺݔǡ ሻȁଶݐ ൌ �Ȳכሺݔǡ ሻݐ ൉ Ȳሺݔǡ �ሻݐ �������
�
HO�TXH�WLHQH�HO�VLJQLILFDGR�ItVLFR��DO�VHU� OD�GHQVLGDG�GH�SUREDELOLGDG�GH�TXH�OD�SDUWtFXOD�VH�
HQFXHQWUH�HQ�OD�SRVLFLyQ�[�HQ�HO�LQVWDQWH�W��(Q�HO�FDVR�GH�TXH�OD�IXQFLyQ�GH�RQGD�SRVHD�XQD�
HQHUJtD�(�\�WHQJD�OD�IRUPD�<�[�āI�W���VX�GHQVLGDG�GH�SUREDELOLGDG��

� ȁȲሺݔǡ ሻȁଶݐ ൌ �Ȳכሺݔሻ ൉ ݁
೔ಶ೟
԰ ൉ Ȳሺݔሻ ൉ ݁

ష೔ಶ೟
԰ ൌ Ȳכሺݔሻ ൉ Ȳሺݔሻ ൌ ȁȲሺݔሻȁଶ�� �������

�
HV�LQGHSHQGLHQWH�GHO�WLHPSR��SRU�OR�TXH�VH�KDEOD�GH�XQ�HVWDGR�HVWDFLRQDULR�GH�HQHUJtD�(��

8QD�GH� ODV�FRQVHFXHQFLDV�GH�TXH�HO� WpUPLQR�HYROXFLyQ� WHPSRUDO� WHQJD�HVWD� IRUPD�HV� OD�
SHULRGLFLGDG�GH�OD�IXQFLyQ�GH�RQGD�<�[�W��HQ�OD�YDULDEOH�W��$O�WUDWDUVH�GH�XQD�H[SRQHQFLDO�FRQ�
H[SRQHQWH�LPDJLQDULR��pVWD�SXHGH�H[SUHVDUVH�GH�DFXHUGR�FRQ�OD�IyUPXOD�GH�(XOHU��FRPR�XQD�
VXPD�GH�VHQRV�\�FRVHQRV��
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3XHVWR�TXH�DPEDV�IXQFLRQHV�VRQ�SHULyGLFDV��OD�HYROXFLyQ�WHPSRUDO�GH�<�[�W��WDPELpQ�VHUi�
SHULyGLFD�HQ�W��(O�SHULRGR�7�GH�GLFKD�IXQFLyQ��WHQLHQGR�HQ�FXHQWD�VX�GHILQLFLyQ��VHUi��
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6H�SXHGH�FRPSUREDU�TXH�HVWH�SHULRGR�FXPSOH�OD�HFXDFLyQ���������
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(VWD�SHULRGLFLGDG�VH�WUDGXFH�HQ�TXH�XQD�IXQFLyQ�GH�RQGD�<�[�W��UHFXSHUD�VX�IRUPD�LQLFLDO�
WRWDO� WUDVFXUULGR�XQ�GHWHUPLQDGR� LQWHUYDOR�GH� WLHPSR�7�GHVGH�TXH�FRPHQ]y�VX�HYROXFLyQ�
WHPSRUDO��

&RPR� \D� VH� KD� YLVWR�� HO� WpUPLQR� GH� HYROXFLyQ� WHPSRUDO� ~QLFDPHQWH� GHSHQGH� GH� GRV�
SDUiPHWURV��HO�WLHPSR�\�OD�HQHUJtD�GH�OD�IXQFLyQ�HPSOHDGD��$XQTXH�HQ�SULQFLSLR�OD�IXQFLyQ�
GH�RQGD�RULJLQDO�SXHGH�VHU�HVHQFLDOPHQWH�FXDOTXLHUD��\D�TXH�EDVWDUtD�FRQ�DSOLFDU�HO�RSHUDGRU�
HYROXFLyQ�WHPSRUDO�SDUD�FRPHQ]DU�HO�DQiOLVLV��QR�WRGRV�ORV�VLVWHPDV�H[SHULPHQWDUiQ�HVWD�
UHFXSHUDFLyQ�GHO�HVWDGR�LQLFLDO��FRQRFLGD�FRPR�UHJHQHUDFLyQ�FXiQWLFD��3DUD�SRGHU�REVHUYDU�
ELHQ�HVWH� IHQyPHQR� HO� VLVWHPD� GHEH� FRQVLVWLU� HQ� OD� VXSHUSRVLFLyQ� GH� YDULRV� HVWDGRV� GH�
GLIHUHQWHV�HQHUJtDV��D� ILQ�GH�TXH�VXV� WpUPLQRV� WHPSRUDOHV�QR�VH�FDQFHOHQ�\� OD�GHQVLGDG�
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�

��� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

HOHFWUyQLFD�SUHVHQWH�HVWH�FDUiFWHU�RVFLODWRULR��HQ�OD�SUiFWLFD�VH�VXHOHQ�XWLOL]DU�VLVWHPDV�FRQ�
XQD�GLVWULEXFLyQ�HQHUJpWLFD�VHQFLOOD�\�XQ�Q~PHUR�UHGXFLGR�GH�QLYHOHV�UHODWLYDPHQWH�SUy[LPRV�
HQWUH�VL��\D�TXH��FRPR�VH�YHUi�PiV�DGHODQWH��ODV�GLIHUHQFLDV�GH�HQHUJtDV�HQWUH�HVWRV�QLYHOHV�
GHWHUPLQDUiQ�HO�YDORU�GH�ORV�SHULRGRV�GH�HVWDV�RVFLODFLRQHV��

3DUD�HO�DQiOLVLV�PDWHPiWLFR�GH�OD�HYROXFLyQ� WHPSRUDO�YDPRV�D�SDUWLU�SUHFLVDPHQWH�GH�XQ�
VLVWHPD�VHQFLOOR��XQ�SDTXHWH�GH�RQGDV��FRQVLVWHQWH�HQ�OD�VXSHUSRVLFLyQ�GH�XQ�FRQMXQWR�GH�
IXQFLRQHV�GH�RQGD�PiV�VHQFLOODV�SDUD�GDU�XQD�PiV�FRPSOHMD��SHUR�TXH�FRQWLQ~D�VLHQGR�XQD�
VROXFLyQ�YiOLGD�GH�OD�HFXDFLyQ�GH�6FKU|GLQJHU�GHELGR�DO�SULQFLSLR�GH�VXSHUSRVLFLyQ�TXH�\D�
VH�YLR�DQWHULRUPHQWH��(VWH�SDTXHWH�VH�HVFULEH�FRPR�XQD�FRPELQDFLyQ�OLQHDO�GH�ORV�RUELWDOHV�
DWyPLFRV� R�PROHFXODUHV� REWHQLGRV�� FRQ� ORV� FRHILFLHQWHV� SUHFLVRV� SDUD� FRQWURODU� FXiQWRV�
QLYHOHV�LQWHUYLHQHQ�\�HQ�TXp�SURSRUFLyQ�FRQWULEX\H�FDGD�XQR��

� Ȱሺݔǡ ሻݐ ൌ �෍ ௝ܿ߶௝ሺݔǡ ሻݐ
௡

௝

� �������

�
(VWH�SDTXHWH��GHILQLGR�D�SDUWLU�GH�ODV�IXQFLRQHV�GH�RQGD�REWHQLGDV�UHVROYLHQGR�OD�HFXDFLyQ�
GH�6FKU|GLQJHU��VH�SXHGH�FRQVLGHUDU�FRPR�HO�HVWDGR�LQLFLDO��FRQ�W� ����SXGLHQGR�GHILQLU�GH�OD�
PLVPD�IRUPD�HO�SDTXHWH�DO�FDER�GH�XQ�WLHPSR�DUELWUDULR�W��

� Ȱሺ�ǡ Ͳሻ ൌ�෍ ௝ܿ߶௝ሺݔǡ Ͳሻ
௡

௝

��������Ȱሺݔǡ ሻݐ ൌ�෍ ௝ܿ߶௝ሺݔǡ ሻݐ
௡

௝
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�
&RPR� HO� SDTXHWH� HV� XQD� FRPELQDFLyQ� OLQHDO� GH� IXQFLRQHV�� SDUD� LQWURGXFLU� OD� HYROXFLyQ�
WHPSRUDO�GHQWUR�GHO�VXPDWRULR�HV�SUHFLVR�DSOLFDUOD�FDGD�IXQFLyQ�LQGLYLGXDO�I�W���XVDQGR�SDUD�
FDGD�XQD�VX�FRUUHVSRQGLHQWH�YDORU�GH�(�TXH��HQ�HVWH�FDVR��VRQ�ORV�DXWRYDORUHV�UHVSHFWLYRV��

� Ȱሺݔǡ ሻݐ ൌ �෍ ௝ܿ߶௝ሺݔǡ ሻݐ
௡

௝

ൌ෍ ௝ܿ߶௝ሺݔǡ Ͳሻ݁ି௜�ாೕ�௧ ԰Τ
௡

௝
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�
3XHVWR� TXH� OD� UHJHQHUDFLyQ� FXiQWLFD� LPSOLFD� TXH� OD� GHQVLGDG� HOHFWUyQLFD� UHFXSHUD� VX�
DVSHFWR�LQLFLDO��SDUD�SRGHU�HVWXGLDUOR�HV�SUHFLVR�GHILQLU�HQ�TXp�PHGLGD�VH�GD�HVWH�IHQyPHQR��
DOJR� FXDQWLILFDEOH� TXH�SRGHU� VHJXLU�� OD� IXQFLyQ�GH�DXWRFRUUHODFLyQ�GHO�SDTXHWH� VH�GHILQH�
FRPR�OD�SUR\HFFLyQ�GH�OD�IXQFLyQ�UHVXOWDQWH�DO�FDER�GH�XQ�WLHPSR�W�FRQ�OD�LQLFLDO��

� ǡݔȰሺۦ ǡݔሻȁȰሺݐ Ͳሻۧ ൌ �නȰכሺݔǡ ሻݐ ൉ Ȱሺݔǡ Ͳሻ ݀߬�� �������

�
GRQGHכߔ�ሺݔǡ ሻݐ �HV� HO� FRPSOHMR� FRQMXJDGR� GHO� SDTXHWH� GH� RQGDV�� &DEH� PHQFLRQDU� TXH��
DXQTXH� HQ� OD� GHGXFFLyQ�PDWHPiWLFD� TXH� VH� KD� KHFKR� DQWHULRUPHQWH� VH� KD� KDEODGR� HQ�
WpUPLQRV�GH�[�FRPR� OD�SRVLFLyQ�HQ�HO�HVSDFLR��D�SDUWLU�GH�DTXt�VH�XVDUi�HO�GLIHUHQFLDO�GH�
YROXPHQ�GW��HQWHQGLGR�FRPR�G[āG\āG]�SXHVWR�TXH�OD�IXQFLyQ�GH�RQGDV�VH�GHILQH�HQ�HO�HVSDFLR�
WULGLPHQVLRQDO��6HJXLUHPRV�XWLOL]DQGR�[� FRPR�KDVWD�DKRUD��SHUR� WHQLHQGR�HQ�FXHQWD�TXH�
UHSUHVHQWD�ODV�WUHV�FRRUGHQDGDV�HVSDFLDOHV��SDUD�QR�FRPSOLFDU�GHPDVLDGR�OD�QRWDFLyQ��

'HVDUUROODQGR�DPEDV�IXQFLRQHV�FRPR�FRPELQDFLRQHV�OLQHDOHV�VH�REWLHQH��



� ����(YROXFLyQ�WHPSRUDO�

�

ǡݔȰሺۦ ǡݔሻȁȰሺݐ Ͳሻۧ ൌ �නȰכሺݔǡ ሻݐ ൉ Ȱሺݔǡ Ͳሻ ݀߬� ൌ න෍ ௝ܿ
ǡݔሺכ௝߶כ Ͳሻ�݁ି௜�ாೕ�௧ ԰Τ

௡

௝

൉෍ܿ௞߶௞ሺݔǡ Ͳሻ
௠

௞

݀߬� ൌ�

�ൌ න෍෍ ௝ܿ
ǡݔሺכ௞�߶௝ܿ�כ Ͳሻ�߶௞�ሺݔǡ Ͳሻ ൉ ݁ି௜�ாೕ�௧ ԰Τ

௠

௞

௡

௝

݀߬����
�������

�
$QWHV� GH� VHJXLU�� VH� SXHGHQ� UHDOL]DU� XQDV� FXDQWDV� VLPSOLILFDFLRQHV�� \D� TXH� ODV� IyUPXODV�
SXHGHQ�FRPSOLFDUVH�QRWDEOHPHQWH�HQ�SRFRV�SDVRV��3ULPHUR��ORV�tQGLFHV�Q�\�P��TXH�LQGLFDQ�
HO�Q~PHUR�GH�WpUPLQRV�GH�OD�FRPELQDFLyQ�OLQHDO��VRQ�LJXDOHV��\D�TXH�DSOLFDU�HO�RSHUDGRU�QR�
HOLPLQD� QLQJXQR� GH� HOORV�� /RV� VXEtQGLFHV� M� \� N�� DXQTXH� DPERV� SDTXHWHV� FRQWLHQHQ� ODV�
PLVPDV� IXQFLRQHV�� VXUJHQ� GHO� KHFKR� GH� TXH� OD� VXSHUSRVLFLyQ� WLHQH� OXJDU� HQ� WRGDV� ODV�
FRPELQDFLRQHV�SRVLEOHV�HQWUH�XQ�SDTXHWH�\�RWUR��QR�VROR�HQWUH�RUELWDOHV�GH�LGpQWLFR�tQGLFH��
SRU�OR�TXH�HQ�SULQFLSLR�GHEHQ�SHUPDQHFHU�VHSDUDGRV��

6H�SXHGHQ�H[WUDHU�IXHUD�GH�OD�LQWHJUDO�ORV�FRHILFLHQWHV�F�GH�OD�FRPELQDFLyQ�OLQHDO�\�HO�WpUPLQR�
GH�OD�HYROXFLyQ�WHPSRUDO��\D�TXH�QLQJXQR�GH�HOORV�GHSHQGH�GHO�YROXPHQ�HQ�HO�TXH�VH�LQWHJUD��
'HELGR� DO� FDUiFWHU� OLQHDO� GH� OD� LQWHJUDFLyQ�� OD� LQWHJUDO� GH� XQD� FRPELQDFLyQ� OLQHDO� HV� OD�
FRPELQDFLyQ�OLQHDO�GH�ODV�LQWHJUDOHV��SRU�OR�TXH�DPERV�VXPDWRULRV�WDPELpQ�SXHGHQ�VDOLU�GH�
HVWD���

� ǡݔȰሺۦ ǡݔሻȁȰሺݐ Ͳሻۧ �ൌ �෍෍ ௝ܿ
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௞

௡

௝
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�
(O�VLJXLHQWH�SDVR�HV�FRQVLGHUDU�TXH��SXHVWR�TXH�ORV�RUELWDOHV�PROHFXODUHV�KDQ�VLGR�REWHQLGRV�
FRPR�VROXFLRQHV�D�OD�HFXDFLyQ�GH�6FKU|GLQJHU��HVWRV�VRQ�RUWRQRUPDOHV�HQWUH�Vt��OD�LQWHJUDO�
GH� VRODSDPLHQWR� HQWUH� GRV� RUELWDOHV� LGpQWLFRV� YDOH� ��� PLHQWUDV� TXH� FRQ� GRV� RUELWDOHV�
GLIHUHQWHV�VH�YXHOYH����(VWR�SHUPLWH�VXVWLWXLU�OD�LQWHJUDO�SRU�OD�IXQFLyQ�GHOWD�GH�.URQHFNHU��įMN��
OD�FXDO�YDOH���FXDQGR�DPERV�tQGLFHV�VRQ�LJXDOHV��\���HQ�FXDOTXLHU�RWUR�FDVR��

� ǡݔȰሺۦ ǡݔሻȁȰሺݐ Ͳሻۧ �ൌ �෍෍ ௝ܿ
௞�݁ି௜�ாೕ�௧ܿ�כ ԰Τ ௝௞ߜ

௡
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௡

௝
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�
$SOLFDQGR�HVWD�RUWRQRUPDOLGDG�VH�FRQVLJXH�VLPSOLILFDU�OD�DXWRFRUUHODFLyQ�D~Q�PiV�SXHVWR�
TXH��GHO�GREOH�VXPDWRULR��WRGRV�ORV�WpUPLQRV�HQ�ORV�TXH�ORV�tQGLFHV�M�\�N�VHDQ�GLIHUHQWHV�VH�
DQXODUiQ��VREUHYLYLHQGR�~QLFDPHQWH�DTXHOORV�HQ�ORV�TXH�FRLQFLGDQ��3XHVWR�TXH�HVWR�REOLJD�
D�TXH�M�\�N�YDOJDQ�OR�PLVPR��VH�SXHGH�VXVWLWXLU�HO�GREOH�VXPDWRULR�SRU�XQR�VROR��\�HOLPLQDU�OD�
GHOWD�GH�.URQHFNHU�SXHVWR�TXH�HQ�ORV�FDVRV�UHVWDQWHV�YDOGUi����7HQHPRV�HQWRQFHV��

� ǡݔȰሺۦ ǡݔሻȁȰሺݐ Ͳሻۧ �ൌ �෍ห ௝ܿห
ଶ

௡

௝

݁ି௜�ாೕ�௧ ԰Τ �����������ห ௝ܿห
ଶ ൌ ௝ܿ

כ
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�
'H� HVWD� IRUPD� VH�KD� ORJUDGR� VLPSOLILFDU� OD� DXWRFRUUHODFLyQ� GHO� SDTXHWH� GH� RQGDV� D�XQD�
H[SUHVLyQ� PXFKR� PiV� OLPSLD�� GHSHQGLHQWH� ~QLFDPHQWH� GH� ORV� FRHILFLHQWHV� GH� OD�
FRPELQDFLyQ��ORV�DXWRYDORUHV�GH�FDGD�IXQFLyQ�GH�RQGD�\�HO�WLHPSR��6LQ�HPEDUJR��SXHVWR�TXH�
FRQWLQ~D�KDELHQGR�XQD�H[SRQHQFLDO�LPDJLQDULD��OD�DXWRFRUUHODFLyQ�HV�XQ�Q~PHUR�FRPSOHMR��
VL�VH�FDOFXOD�HO�PyGXOR�DO�FXDGUDGR�GH�OD�DXWRFRUUHODFLyQ��HV�GHFLU��HO�SURGXFWR�GH�pVWD�SRU�
VX�FRPSOHMR�FRQMXJDGR��REWHQHPRV��
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��� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�
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ଶ

௡

௝

݁ି௜�ாೕ�௧ ԰Τ � ൉ �෍ȁܿ௞ȁଶ
௡

௞
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�
TXH�GHEH�VHU�QHFHVDULDPHQWH�XQ�Q~PHUR�UHDO��

(Q� OD� IyUPXOD� ILQDO� GH� OD� DXWRFRUUHODFLyQ� FDEH� GHVWDFDU� TXH� HQ� OD� H[SRQHQFLDO� KD\� XQD�
GLIHUHQFLD�GH�HQHUJtDV��(VWR�\D�UHYHOD�XQ�KHFKR�FODYH�HQ�HO�IXQFLRQDPLHQWR�GH�OD�IXQFLyQ�GH�
DXWRFRUUHODFLyQ��GHSHQGH�GH�ODV�GLIHUHQFLDV�HQWUH�HOORV�DXWRYDORUHV��OR�TXH�GHVGH�HO�SXQWR�
GH�YLVWD�HQHUJpWLFR�VH�WUDGXFH�HQ�ODV�WUDQVLFLRQHV�HOHFWUyQLFDV�TXH�SXHGDQ�GDUVH�HQWUH�ORV�
RUELWDOHV�TXH�IRUPDQ�HO�SDTXHWH��

'H�IRUPD�VLPLODU�D�FXDQGR�VH�VLPSOLILFy�DQWHULRUPHQWH��FXDQGR�M�\�N�YDOHQ�OR�PLVPR��HV�GHFLU��
KDFHQ� UHIHUHQFLD� DO�PLVPR� RUELWDO�� OD� GLIHUHQFLD� GH� HQHUJtDV� HV� ��� OD� H[SRQHQFLDO� HQ� VX�
FRQMXQWR�VH�YXHOYH���\�ORV�FRHILFLHQWHV�FM�\�FN�VH�LJXDODQ��3RU�WDQWR��SRGHPRV�HVFULELU��

� ȁۦȰሺݔǡ ǡݔሻȁȰሺݐ Ͳሻۧȁଶ �ൌ෍ห ௝ܿห
ସ ൅
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ଶȁܿ௞ȁଶ݁�௜�൫ாೖ�ି�ாೕ൯௧ ԰Τ
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�
$Vt�VH�ORJUD�VHSDUDU�OD�HYROXFLyQ�WHPSRUDO�HQ�XQ�WpUPLQR�FRQVWDQWH�\�RWUR�GHSHQGLHQWH�GH�W��
VLHQGR� HVWH� ~OWLPR� HO� ~QLFR� UHVSRQVDEOH� GH� OD� UHJHQHUDFLyQ� FXiQWLFD� \� ORV� WLHPSRV� GH�
UHJHQHUDFLyQ��(V�HQ�HVWH�VHJXQGR�WpUPLQR�GRQGH�SXHGH�UHDOL]DUVH�RWUD�REVHUYDFLyQ��FXDQGR�
M� \� N� LQWHUFDPELHQ� YDORUHV�� OD� GLIHUHQFLD� GH� HQHUJtDV� HQ� HO� H[SRQHQWH� VHUi� LGpQWLFD� D�
H[FHSFLyQ� GHO� VLJQR�� \� SXHVWR� TXH� VH� KDQ� HOLPLQDGR� ORV� FDVRV� HQ� ORV� TXH��
M�\�N�VH�LJXDODQ��SDUD�FDGD�SDUHMD�GH�YDORUHV�TXH�SXHGDQ�DGRSWDU�HVRV� tQGLFHV�H[LVWLUi�XQ�
WpUPLQR�GH�LJXDO�YDORU��SHUR�VLJQR�FRQWUDULR��VX�FRPSOHMR�FRQMXJDGR��

(V�DTXt�GRQGH�HQWUD�HQ�MXHJR�OD�~OWLPD�VLPSOLILFDFLyQ�SDUD�HVWD�IyUPXOD��(O�VHJXQGR�WpUPLQR�
FRQVLVWH�HQ�YDULDV�H[SRQHQFLDOHV�LPDJLQDULDV�VXPDGDV�D�VXV�FRUUHVSRQGLHQWHV�FRQMXJDGDV��
OR� TXH� SHUPLWH�� GH� QXHYR� WHQLHQGR� HQ� FXHQWD� OD� IyUPXOD� GH� (XOHU�� D� H[SUHVDUODV� FRPR�
IXQFLRQHV�WULJRQRPpWULFDV��

� ݁௜௫ �ൌ ���� ݔ ൅ ݅ ��� ௜௫ି݁����������ݔ �ൌ � ��� ݔ െ �݅ ��� �ݔ �������
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�
$SOLFDQGR�HVWD�LGHQWLGDG�D�OD�IyUPXOD�VH�REWLHQH��
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�
OD�FXDO��HIHFWLYDPHQWH��HV�VLHPSUH�XQD�IXQFLyQ�UHDO�

3DUD�FRPSUHQGHU�HO�SRUTXp�GHO�N�!�M�GH�HVH�VXPDWRULR��SXHGH�D\XGDU�YHU�HVWH�SURGXFWR�GH�
VXPDWRULRV� FRPR� XQD� PDWUL]� FXDGUDGD�� GRQGH� HQ� FDGD� HOHPHQWR� �M�� N�� HVWi� OD�
FRUUHVSRQGLHQWH�H[SRQHQFLDO�LPDJLQDULD�FRQ�VX�(N�±�(M��(O�SULPHU�VXPDWRULR��FXDQGR�M�\�N�VH�
LJXDODQ��FRUUHVSRQGHQ�D�ORV�HOHPHQWRV�GH�OD�GLDJRQDO��ORV�FXDOHV�VH�H[WUDHQ�SXHVWR�TXH�QR�
FRQWULEX\HQ�D�OD�HYROXFLyQ�WHPSRUDO�GH�IRUPD�UHDO��(VWR�KDFH�TXH�GH�GLFKD�PDWUL]�TXHGHQ�
GRV� ³PDWULFHV´� WULDQJXODUHV�� RSXHVWDV� HQ� HO� VLJQR� GH� VX� H[SRQHQFLDO�� TXH� DO� DSOLFDU� OD�



� ����(YROXFLyQ�WHPSRUDO�

GHILQLFLyQ�GH�FRVHQR�VH�FRPELQDQ�HQ�XQD�VROD�HQ� OD�TXH��SDUD�XQ�YDORU� LQLFLDO�GH� M��VyOR�
SHUPDQHFHUiQ�ORV�YDORUHV�GH�N�VXSHULRUHV�D�HVWH��UHVXOWDQGR�DVt�HQ�N�!�M�HQ�HO�VXPDWRULR��

$XQTXH�OD�IyUPXOD�ILQDO�KD\D�TXHGDGR�FRPR�XQD�FRPELQDFLyQ�GH�FRVHQRV��HVWR�QR�LPSOLFD�
TXH�QHFHVDULDPHQWH�VHD�XQD�IXQFLyQ�SHULyGLFD��6L�OODPDPRV��

� ௝߱௞ ൌ �
௝ܧ െ ௞ܧ

԰ � �������
�
D�ODV�IUHFXHQFLDV�LQGLYLGXDOHV�GH�HVWRV�FRVHQRV��OD�IXQFLyQ�ȁۦȰሺݔǡ ǡݔሻȁȰሺݐ Ͳሻۧȁଶ�VHUi�SHULyGLFD�
FXDQGR� ODV� IUHFXHQFLDV�GH� WUDQVLFLyQ�ʘMN�VHDQ�Q~PHURV�HQWHURV��VLHQGR�HO�SHULRGR�JOREDO��
7� ��ʋ�ʘ�HO�PtQLPR�FRP~Q�P~OWLSOR�GH�ORV�SHULRGRV�LQGLYLGXDOHV�7MN� ��ʋ�ʘMN��(VWR�HV�SRVLEOH�
FXDQGR� ORV�FRFLHQWHV�HQWUH�DXWRYDORUHV��R�HQWUH� GLIHUHQFLDV�HQWUH�HOORV�HQ�HVWH�FDVR�� VH�
SXHGDQ� H[SUHVDU� FRPR� Q~PHURV� UDFLRQDOHV�� VH� GLFH� HQWRQFHV� TXH� ODV� HQHUJtDV� VRQ�
FRQPHQVXUDEOHV��

6H�SXHGH�FRPSUHQGHU�TXH�OD�GHQVLGDG�HOHFWUyQLFD�VH�UHJHQHUH�GH�IRUPD�WRWDO�R�SDUFLDO�GDGR�
TXH��DO�VXSHUSRQHU�SRU�HMHPSOR�GRV�FRVHQRV�GH�GLIHUHQWH�IUHFXHQFLD��KDEUi�RVFLODFLRQHV�GH�
PD\RU�WDPDxR�GHELGR�D�OD�LQWHUIHUHQFLD�FRQVWUXFWLYD��\�RWUDV�GH�LQWHQVLGDG�PiV�UHGXFLGD�SRU�
XQD�LQWHUIHUHQFLD�DOJR�PiV�GHVWUXFWLYD��$�HVWDV�RVFLODFLRQHV�UHGXFLGDV�OHV�FRUUHVSRQGH�XQ�
SHULRGR��XQ�WLHPSR�GH�UHJHQHUDFLyQ��DO�TXH�VH�GHQRPLQDUi�WLHPSR�FOiVLFR��\�D�ODV�GHELGDV�D�
LQWHUIHUHQFLDV�FRQVWUXFWLYDV�HQWUH�HOODV�OHV�FRUUHVSRQGHUi�RWUR��TXH�GHELGR�D�OD�FDVL�FRPSOHWD�
UHJHQHUDFLyQ�GH� OD� GHQVLGDG�HOHFWUyQLFD�� VH�GHQRPLQD� WLHPSR�GH� UHYLYDO� �R�GLUHFWDPHQWH�
WLHPSR�GH�UHJHQHUDFLyQ���

'H�HVWD�IRUPD��VH�SXHGH�HVWDEOHFHU�XQ�RULJHQ�HVSHFtILFR�D�HVWRV�WLHPSRV��UHODFLRQiQGRORV�
GH�IRUPD�GLUHFWD�FRQ�ORV�QLYHOHV�GH�HQHUJtD�\�OD�HVWUXFWXUD�HOHFWUyQLFD�GHO�VLVWHPD��(O�WLHPSR�
FOiVLFR�VH�GHULYD�GH�ORV�YDORUHV�DEVROXWRV�GH�HVWDV�GLIHUHQFLDV�GH�HQHUJtD��GH�IRUPD�TXH�
FXDQGR�ORV�QLYHOHV�VH�DOHMDQ�HQWUH�Vt��OD�IUHFXHQFLD�GH�HVWRV�FRVHQRV�DXPHQWD��\�SRU�WDQWR�
VX� SHULRGR�� HO� WLHPSR� FOiVLFR�� GLVPLQX\H�� 6H� SXHGH� HVSHUDU� HQWRQFHV� TXH� DTXHOORV�
IHQyPHQRV�TXH�SURYRTXHQ�XQ�GLVWDQFLDPLHQWR�HQWUH�QLYHOHV�LQYROXFUHQ�PHQRUHV�YDORUHV�GH�
HVWH�WLHPSR��

(O� WLHPSR� GH� UHYLYDO�� SRU� RWUD� SDUWH�� DO� VXUJLU� FRPR� LQWHUIHUHQFLD� FRQVWUXFWLYD� HQWUH� ORV�
FRVHQRV��WHQGUtD�XQ�YDORU�WHyULFR�GHO�PtQLPR�FRP~Q�P~OWLSOR�GH�ORV�SHULRGRV�GHULYDGRV�GH�
ODV�WUDQVLFLRQHV��HQ�OXJDU�GH�GHEHUVH�D�XQD�HQ�FRQFUHWR��(VWR�GD�OXJDU�D�OD�FRQVHFXHQFLD�GH�
TXH��VL�VH�VXSHUSRQHQ�GRV�RQGDV��D�PHGLGD�TXH�VXV�SHULRGRV�VH�KDFHQ�PiV�VLPLODUHV��VX�
PtQLPR�FRP~Q�P~OWLSOR�DXPHQWD��GDQGR�OXJDU�D�TXH�OD�LQWHUIHUHQFLD�RFXUUD�DO�FDER�GH�PiV�
WLHPSR�� 7UDVODGDQGR� HVWR� D� WUDQVLFLRQHV�� VL� HO� WLHPSR� FOiVLFR� HUD� DIHFWDGR� SRU� VX� YDORU�
DEVROXWR��HO�GH�UHYLYDO�VH�YH�DIHFWDGR�SRU�VX�YDORU�UHODWLYR���

([LVWHQ�RWURV�WLHPSRV�GH�UHJHQHUDFLyQ�DSDUWH�GHO�FOiVLFR�\�HO�GH�UHYLYDO��SHUR�VH�HQFXHQWUDQ�
UHVWULQJLGRV� D� FRQGLFLRQHV� PXFKR� PiV� HVSHFtILFDV� R� VRQ� PX\� GLItFLOHV� GH� REVHUYDU� R�
UHODFLRQDU� FRQ� FRQFHSWRV�PiV� DOOi� GH� OR� PDWHPiWLFR�� 6H� QRPEUDUiQ� HQ� HVWD� VHFFLyQ� D�
FRQWLQXDFLyQ��SHUR�ORV�GHWDOOHV�PiV�HVSHFtILFRV��GH�KDEHUORV��VH�H[SRQGUiQ�PiV�DGHODQWH��

&RQFOXLUHPRV�HVWD�VHFFLyQ�PRVWUDQGR�XQ�HMHPSOR�GH�OD�HYROXFLyQ�WHPSRUDO�REWHQLGD�HQ�HVWH�
HVWXGLR�HQ�OD�)LJXUD����$XQTXH�ORV�GHWDOOHV�GH�VX�RULJHQ�VH� WUDWDUiQ�HQ�SURIXQGLGDG�PiV�
DGHODQWH��FRPR�OD�QDWXUDOH]D�GHO�VLVWHPD�FDOFXODGR�R�HO�SDTXHWH�GH�RQGDV��SRU�DKRUD�VLUYH�
SDUD�LOXVWUDU�HO�FRPSRUWDPLHQWR�RQGXODWRULR�GHO�TXH�VH�KD�KDEODGR��DVt�FRPR�GDU�XQD� LGHD�
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YLVXDO�GH�TXp�VRQ�H[DFWDPHQWH�ORV�WLHPSRV�GH�UHJHQHUDFLyQ��SRU�HVWH�~OWLPR�PRWLYR�VH�KD�
HVFRJLGR�XQ�FDVR�HQ�ORV�TXH�ORV�WLHPSRV�VH�YHDQ�HVSHFLDOPHQWH�ELHQ��SHUR�HV�GH�HVSHUDU�
TXH�HQ�RWURV�FiOFXORV�QR�VHD�WDQ�HYLGHQWH��

�

)LJXUD� ��� (YROXFLyQ� WHPSRUDO� SDUD� XQ� IUDJPHQWR� GH� JUDIHQR� WtSLFR� FRQ� ORV� GRV� SULQFLSDOHV� WLHPSRV� GH�
UHJHQHUDFLyQ��HO�FOiVLFR��QDUDQMD��\�HO�GH�UHYLYDO��DPDULOOR���

/R� SULPHUR� TXH� VH� REVHUYD� HV� OD� HYLGHQWH� HVWUXFWXUD� RQGXODWRULD� GH� OD� JUiILFD� GH� JUDQ�
UHJXODULGDG��FRQ�DXWRFRUUHODFLRQHV�PX\�SUy[LPDV�D���DO�FDER�GH�FLHUWRV�PRPHQWRV��OR�TXH�
GHPXHVWUD�TXH�VH�HVWi�SURGXFLHQGR�HO� IHQyPHQR�GH� OD�UHJHQHUDFLyQ�FXiQWLFD�� /D�JUiILFD�
UHVXOWDQWH�DSDUHFH�FRPR�XQD�RQGD�FRPSXHVWD�HQ�OD�TXH�UiSLGDPHQWH�VH�SXHGHQ�GLVWLQJXLU�
GRV�SHULRGRV��XQR�SDUD�ODV�RVFLODFLRQHV�SHTXHxDV�\�RWUR�SDUD�ODV�JUDQGHV��FRUUHVSRQGLHQWH�
DO�WLHPSR�FOiVLFR�\�GH�UHYLYDO�UHVSHFWLYDPHQWH��7DPELpQ�VH�PXHVWUDQ�P~OWLSORV�GHO�WLHPSR�
FOiVLFR�\�OD�PLWDG�GHO�WLHPSR�GH�UHYLYDO�SDUD�REVHUYDU�FyPR�YDQ�HQFDMDQGR�SHUIHFWDPHQWH�
HQ�OD�HYROXFLyQ�WHPSRUDO��

3XHGH� UHVXOWDU� UDUR� TXH� HO� WLHPSR�FOiVLFR� VH�FRUUHVSRQGD�DO�SULPHU�Pi[LPR�D�SDUWLU� GHO�
PRPHQWR� LQLFLDO�� \� HO� GH� UHYLYDO� DO� VHJXQGR� ³OyEXOR´� GH� OD� RQGD� JHQHUDO�� VH� GHEH�
SULQFLSDOPHQWH�D�TXH��VL�VHJXLPRV�OD�FXUYD�HQYROYHQWH�GHVFULWD�SRU�ORV�Pi[LPRV�\�PtQLPRV��
pVWD�QR�DOFDQ]D�XQ�Pi[LPR�KDVWD�HO�VHJXQGR�OyEXOR��

�

����3DTXHWH�GH�RQGDV�\�DSUR[LPDFLyQ�DQDOtWLFD�
�

(Q�SULQFLSLR��D�SDUWLU�GH�ODV�IUHFXHQFLDV�ʘMN�VH�SRGUtD�H[WUDHU�XQD�H[SUHVLyQ�DQDOtWLFD�SDUD�ORV�
GLYHUVRV� WLHPSRV�� VLQ� QHFHVLGDG� GH� UHFXUULU� D� FDOFXODU� WRGD� OD� HYROXFLyQ� WHPSRUDO� SDUD�
REWHQHUORV��6LQ�HPEDUJR��UHVROYHU�HVWH�WLSR�GH�HFXDFLRQHV�HV�PXFKR�PiV�FRPSOLFDGR�GH�OR�
TXH� SXHGD� SDUHFHU� HQ� XQ� SULQFLSLR�� HVSHFLDOPHQWH� FXDQGR� VH� LQWHQWD� LQFRUSRUDU� ORV�
FRHILFLHQWHV�FM�\�FN�R�ODV�GHULYDGDV�GH�ORV�FRVHQRV��SXHV�VDFDU�ORV�WLHPSRV�LPSOLFDUtD�FRQRFHU�
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ORV�Pi[LPRV�UHODWLYRV�\�DEVROXWRV�GH�OD�HYROXFLyQ�WHPSRUDO���H�LQFOXVR�VLQ�WRPDUORV�HQ�FXHQWD�
OD�VROXFLyQ�VyOR�HV�IDFWLEOH�SDUD�FDVRV�PX\�FRQFUHWRV��FRQ�PX\�SRFRV�QLYHOHV��SRU�OR�TXH�HQ�
OD�SUiFWLFD� UHVXOWD�PiV� UiSLGR�\� VHQFLOOR� VDFDU� ORV� WLHPSRV�QXPpULFDPHQWH�D�SDUWLU�GH� OD�
HYROXFLyQ�WHPSRUDO��

(VWR� QR� VLJQLILFD� TXH� QR� VH� SXHGDQ� HPSOHDU� DSUR[LPDFLRQHV� DQDOtWLFDV� DO� SUREOHPD�� DO�
FRQWUDULR�� VL� pVWDV� VH� KDFHQ� ELHQ� SXHGHQ� VHU� XQD� KHUUDPLHQWD�PX\� ~WLO� DO� EXVFDU� HVWRV�
WLHPSRV��HVSHFLDOPHQWH�FXDQGR�ODV�LQWHUIHUHQFLDV�KDFHQ�GLItFLO�VX�GHWHUPLQDFLyQ��/D�TXH�VH�
YD�D�HPSOHDU�HQ�HVWH�WUDEDMR�YLHQH�GHVFULWD�HQ�PD\RU�SURIXQGLGDG�HQ�HO�DUWtFXOR�GH�UHYLVLyQ�
VREUH�OD�HYROXFLyQ�WHPSRUDO�GH�5RELQHWW�>���@��SRU�OR�TXH�DTXt�VyOR�VH�RIUHFHUi�XQD�YHUVLyQ�
PiV�VLPSOH�\�FHQWUDGD�D�ORV�FDVRV�DTXt�HVWXGLDGRV��

$QWHV� GH� HQWUDU� HQ� GHWDOOH� VREUH� HVWD� DSUR[LPDFLyQ�� FRQYLHQH� KDEODU� XQ� SRFR� VREUH� OD�
GHILQLFLyQ� GHO� SDTXHWH� GH� RQGDV� HPSOHDGR�� /D� IRUPD� GHO� SDTXHWH� YLHQH� GHWHUPLQDGD�
SUHFLVDPHQWH� SRU� ORV� FRHILFLHQWHV� FM� GH� OD� FRPELQDFLyQ� OLQHDO�� \� XQR� GH� ORV� FDVRV� PiV�
KDELWXDOHV�HV�TXH�pVWRV�VHDQ�WRGRV�UHDOHV�\�VLJDQ�XQD�GLVWULEXFLyQ�JDXVVLDQD��XWLOL]DQGR�XQ�
YDORU�FHQWUDO�DO�TXH�OH�FRUUHVSRQGHUtD�HO�FRHILFLHQWH�Pi[LPR��

([LVWHQ��VLQ�HPEDUJR��YDULDV�RSFLRQHV�VREUH�FyPR�GHILQLU�HVWD�GLVWULEXFLyQ��/D�PiV�OyJLFD�
GHVGH�XQ�SXQWR�GH�YLVWD�UHDOLVWD�VHUtD�XWLOL]DU�OD�HQHUJtD�FRPR�YDULDEOH��HVFRJHU�XQD�FLHUWD�
HQHUJtD��TXH�DFWXDUtD�FRPR�FHQWUR��DVLJQDQGR�D�FDGD�RUELWDO�XQ�FRHILFLHQWH�TXH�GHSHQGHUtD�
GH�FXiQWR�VH�DOHMDVH�VX�DXWRYDORU�GH�HVWH�SXQWR�FHQWUDO���

� ௝ܿ ൌ �
ͳ

ߨξߪ
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ି൫ாೕିாబ൯

మ

ଶఙమ � �������

�
([SHULPHQWDOPHQWH� HVWD� VHUtD� OD� PHMRU� RSFLyQ�� SXHVWR� TXH� VH� FRUUHVSRQGHUtD� FRQ� OD�
PHWRGRORJtD�SDUD�FRQVWUXLU� HO� SDTXHWH�GH�RQGDV��H[FLWDQGR�HO� VLVWHPD�FRQ�XQ� OiVHU�� SRU�
HMHPSOR�� HO� KD]�GH� IRWRQHV� WHQGUtD� XQD� IUHFXHQFLD� FRQFUHWD�� OD� FXDO� FRUUHVSRQGHUtD� D� OD�
HQHUJtD�FHQWUDO�� SHUR�FRQ�XQD�VHOHFFLyQ�GH� IUHFXHQFLDV�DSURSLDGD�VH�SXHGH�SHUPLWLU� TXH�
RWUDV� IUHFXHQFLDV� FHUFDQDV� VHDQ� HPLWLGDV�� DXQTXH� HQ� XQD� SURSRUFLyQ� PiV� SHTXHxD��
UHVXOWDQGR�HQ�XQD�GLVWULEXFLyQ�VLPLODU�D�OD�JDXVVLDQD��

2WUD�DOWHUQDWLYD�HV�HPSOHDU�Q~PHURV�GH�RUELWDO�HQ�OXJDU�GH�HQHUJtDV��QXPHUDQGR�ORV�RUELWDOHV�
FRPR�SRVLWLYRV�DTXHOORV�TXH�VH�HQFXHQWUHQ�SRU�HQFLPD�GH�OD�HQHUJtD�GH�)HUPL��HQ�HVWH�FDVR��
VH�DVXPH�TXH�HV�HO�SXQWR�PHGLR�GHO�JDS�+202�/802���\�QHJDWLYRV�ORV�TXH�VH�HQFXHQWUHQ�
SRU�GHEDMR��$Vt��HO�+202�VHUtD�HO�����+202���HO�����HWF��<�GH�OD�PLVPD�IRUPD��HO�/802�
VHUtD�HO����\�ORV�RUELWDOHV�GH�PD\RU�HQHUJtD�WHQGUtDQ�Q~PHURV�VXSHULRUHV��3DUD�HO�SDTXHWH�VH�
HVFRJHUtD�XQ�QLYHO�FHQWUDO��UHVXOWDQGR�HQ�TXH�ORV�FRHILFLHQWHV�YHQGUtDQ�GDGRV�SRU�OD�GLVWDQFLD�
D�OD�TXH�VH�HQFXHQWUDQ�ORV�GHPiV�RUELWDOHV�HQ�HVWD�HVFDOD�QXPpULFD���

� ௝ܿ ൌ �
ͳ

ߨξߪ
݁
ି൫௡ೕି௡బ൯

మ
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�
(VWH�SDTXHWH�HV�PiV�GLItFLO�GH�UHSOLFDU�H[SHULPHQWDOPHQWH��\D�TXH�QR�VH�SRGUtD�HPSOHDU�OD�
PLVPD� IUHFXHQFLD� SDUD� HO� OiVHU� HQ� GLIHUHQWHV� FDVRV�� VLQR� TXH� KDEUtD� TXH� DMXVWDUOD� D� OD�
HQHUJtD�GH�GLFKR�QLYHO��1R�REVWDQWH�� FXDQGR�HO� VLVWHPD�DEVRUEH�UDGLDFLyQ�SXHGHQ�GDUVH�
WDPELpQ�VDOWRV�D�QLYHOHV�VXSHULRUHV�H�LQIHULRUHV�VLHPSUH�TXH�HO�KD]�QR�WHQJD�XQD�HQHUJtD�
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~QLFD�� (VWH� SDTXHWH� DGHPiV� HV� VLPpWULFR�� OR� TXH� D\XGD� D� FRPSUHQGHU� PHMRU� ODV�
FRQWULEXFLRQHV�GH�FDGD�RUELWDO�DO�PLVPR��

3DUD�SRGHU�KDFHU�XVR�GH�OD�DSUR[LPDFLyQ�DQDOtWLFD�GH�5RELQHWW�HV�SUHFLVR�TXH�HO�SDTXHWH�GH�
RQGDV�VH�EDVH�HQ�Q~PHURV�GH�RUELWDO��\D�TXH�HV�HQ�IXQFLyQ�GH�HVWRV�VREUH�ORV�TXH�VH�H[WUDHQ�
ORV�WLHPSRV�GH�UHJHQHUDFLyQ��$XQTXH�VHUtD�PiV�DSURSLDGR�HPSOHDU�HQHUJtDV��SXHVWR�TXH�
pVWH� HV� XQ� WUDEDMR� FRPSXWDFLRQDO� HQIRFDGR� DO� FRPSRUWDPLHQWR� GH� HVWRV� WLHPSRV� HQ�
VLWXDFLRQHV�GLYHUVDV��QR�HV�QHFHVDULR�OOHJDU�D�XQ�QLYHO�WDQ�ULJXURVR�HQ�HVWH�VHQWLGR��

2WUD� FRQGLFLyQ� TXH� GHEH� FXPSOLUVH� HV� TXH� HO� HVSHFWUR� GH� DXWRYDORUHV� QR� SXHGH� VHU�
GHJHQHUDGR��QR�SXHGH�KDEHU�QLYHOHV�FRQ�ORV�PLVPRV�DXWRYDORUHV��,QGHSHQGLHQWHPHQWH�GHO�
WLSR�GH�SDTXHWH��OD�GHJHQHUDFLyQ�OOHYDUtD�D�TXH�DO�KDFHU�OD�FRPELQDFLyQ�OLQHDO�VH�Gp�PXFKR�
PiV�SHVR�D�XQ�RUELWDO�VL�HVWH�VH�HQFXHQWUD�GXSOLFDGR��HQ�HO�FDVR�GH�XVDU�HQHUJtDV��R�D�TXH�
VH�WUDWHQ�FRPR�GLIHUHQWHV�D�GRV�RUELWDOHV�TXH�HQ�HVHQFLD�UHSUHVHQWDQ�OR�PLVPR��VL�VH�XVDQ�
ORV�Q~PHURV�GH�RUELWDO��(O�SURFHGLPLHQWR�SDUD�HOLPLQDU�HVWD�GHJHQHUDFLyQ�VH�H[SOLFDUi�PiV�
DGHODQWH��DVt�FRPR�ORV�FULWHULRV�TXH�VH�KDQ�WHQLGR�HQ�FXHQWD�SDUD�HOOR��

/D�DSUR[LPDFLyQ�GH�5RELQHWW�SDUWH�GH�DSUR[LPDU�HO�HVSHFWUR�GH�DXWRYDORUHV�D�XQD�IXQFLyQ�
GHSHQGLHQWH�GHO�Q~PHUR�GH�RUELWDO�Q��1R�KD\�UHVWULFFLRQHV�DFHUFD�GH�TXp�IXQFLyQ�VH�GHEH�
HPSOHDU��VDOYR�TXH�pVWD�GHEH�GH�VHU�FRQWLQXD�\�GHULYDEOH��\�SRU�VXSXHVWR�FXDQGR�PHMRU�VH�
DMXVWH�D�ORV�DXWRYDORUHV�PD\RU�VHUi�OD�FDOLGDG�VH�OD�DSUR[LPDFLyQ��'H�QXHYR��ORV�GLIHUHQWHV�
FDVRV�TXH�VH�KDQ�EDUDMDGR�SDUD�HVWH�SDVR�VH�FRPHQWDUiQ�FRQ�PiV�GHWDOOH�HQ�FDStWXORV�
SRVWHULRUHV��

8QD�YH]�TXH�VH�WLHQH�HO�HVSHFWUR�FRPR�XQD�IXQFLyQ�(�Q��VH�UHDOL]D�XQ�GHVDUUROOR�HQ�VHULH�GH�
7D\ORU�GH�pVWD�DOUHGHGRU�GHO�RUELWDO�FHQWUDO�GHO�SDTXHWH�Q���
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݀݊ଷቇ
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ሺ݊� െ�݊଴ሻଷ �൅ �ǥ� �������

�
'H�HVWD� IRUPD��D�SDUWLU�GH� ORV�GLIHUHQWHV� WpUPLQRV�GH�HVWD�VXPD�VH�H[WUDHQ� ORV�GLYHUVRV�
WLHPSRV�GH�UHJHQHUDFLyQ���

� ௓ܶ௕ ൌ �
԰ߨ

ȁܧሺ݊଴ሻȁ
����� ஼ܶ௟ ൌ �

ͳǨ ൉ ԰ߨʹ
หሺ݀ܧ ݀݊Τ ሻ௡బห

������ ோܶ௘ ൌ �
ʹǨ ൉ ԰ߨʹ

หሺ݀ଶܧ ݀݊ଶΤ ሻ௡బห
������ ௌܶ௨ ൌ �

͵Ǩ ൉ ԰ߨʹ
หሺ݀ଷܧ ݀݊ଷΤ ሻ௡బห

� �������

�
<D�VH�KD�KDEODGR�GH�GRV�GH�ORV�FXDWUR�WLHPSRV�DTXt�PRVWUDGRV��HO�WLHPSR�FOiVLFR��7&O��\�HO�
WLHPSR�GH�UHYLYDO��75H���LQFOX\HQGR�HO�RULJHQ�GH�FDGD�XQR�GH�HOORV�D�SDUWLU�GH�OD�HYROXFLyQ�
WHPSRUDO�� /RV� RWURV� GRV� TXH� DSDUHFHQ� VRQ� HO� WLHPSR� GH� WUHSLGDFLyQ� �7=E�� GHO� DOHPiQ�
=LWWHUEHZHJXQJ�� PRYLPLHQWR� WHPEORURVR�� FRPR� WDPELpQ� VH� OH� FRQRFH�� \� HO� WLHPSR� GH�
VXSHUUHJHQHUDFLyQ� R� VXSHUUHYLYDO� �76X��� 'HO� =LWWHUEHZHJXQJ� VH� KDEODUi� HQ� PD\RU�
SURIXQGLGDG�PiV� DGHODQWH�� SXHVWR� GH� VX� HVWXGLR� UHTXLHUH� XQ� WLSR� GH� SDTXHWH� GH� RQGDV�
HVSHFtILFR�\�XQ�DQiOLVLV�PiV�DYDQ]DGR�\�FRPSOHMR��SRU�OR�TXH�VH�OH�KD�GHGLFDGR�XQ�FDStWXOR�
HQ�HO�FRPHQWDULR�GH�UHVXOWDGRV�GH�HVWD�7HVLV��

(O�WLHPSR�GH�VXSHUUHYLYDO��SRU�VX�SDUWH��HV�XQ�WLHPSR�GH�UHJHQHUDFLyQ�GHO�FXDO�VH�YD�D�RIUHFHU�
PX\�SRFD�LQIRUPDFLyQ�HQ�HVWD�PHPRULD��'HELGR�D�VX�QDWXUDOH]D��\�D�VX�GHSHQGHQFLD�GH�OD�
WHUFHUD�GHULYDGD�GHO�HVSHFWUR��QR�SXHGH�DSDUHFHU�HQ�VLVWHPDV�FX\RV�QLYHOHV�VH�DFRPRGDQ�
D� XQD� GLVWULEXFLyQ� FXDGUiWLFD�� FRPR� HO� SR]R� LQILQLWR� R� HO� URWRU� UtJLGR�� (Q� VLVWHPDV� PiV�



� ����(YROXFLyQ�WHPSRUDO�

UHDOLVWDV�� HQ� ORV� TXH� HO� HVSHFWUR� DGRSWH� XQD� IRUPD�PiV� FRPSOHMD� \� VH� SXHGDQ� REWHQHU�
WpUPLQRV� GH� PD\RU� RUGHQ� Vt� VH� SRGUtD� DQDOL]DU� >���@͕� H� LQFOXVR� LU� D� WLHPSRV� GH� RUGHQ�
VXSHULRU� >���@�� 6LQ� HPEDUJR�� D� PHGLGD� TXH� VH� DxDGHQ� WHUPLQRV� GH� RUGHQ� VXSHULRU� DO�
HVSHFWUR�� ODV�GHULYDGDV�GLVPLQX\HQ�FRQVLGHUDEOHPHQWH��SRU� OR�TXH�HQ�PXFKDV�RFDVLRQHV�
HVWH�WLHPSR�UHVXOWD�LPSHUFHSWLEOH��R�GH�XQ�YDORU�WDQ�JUDQGH�TXH�VX�DQiOLVLV�QR�HV�SUiFWLFR��
�
(Q�OR�TXH�FRQFLHUQH�D�HVWD�7HVLV��OD�PD\RU�SDUWH�GHO�HVWXGLR�GH�OD�HYROXFLyQ�WHPSRUDO�JLUDUi�
HQ�WRUQR�D�ORV�WLHPSRV�FOiVLFR�\�GH�UHYLYDO��FRQ�HO�=LWWHUEHZHJXQJ�RFXSDQGR�XQD�VHFFLyQ�
DSDUWH��\�HO�GH�VXSHUUHYLYDO�PHQFLRQDGR�FRPR�PXHVWUD�GH�TXH��HQ�VLVWHPDV�PDV�UHDOLVWDV��
OD�HYROXFLyQ� WHPSRUDO�SXHGH�SUHVHQWDU�SDWURQHV�\�FRPSRUDPLHQWRV�PiV�H[yWLFRV�TXH� ORV�
TXH�DTXt�VH�YDQ�D�REVHUYDU��
�

����(MHPSORV�H[SHULPHQWDOHV�
�
$FDEDUHPRV�HVWH� FDStWXOR� LQWURGXFWRULR� GHGLFDGR� D� OD� HYROXFLyQ� WHPSRUDO� H[SORUDQGR�XQ�
SRFR�OD�SDUWH�PiV�H[SHULPHQWDO�GH�HVWH�IHQyPHQR��SXHVWR�TXH�DXQTXH�KDVWD�DKRUD�VH�KD�
KDEODGR� H[FOXVLYDPHQWH� GHO� SXQWR� GH� YLVWD� WHyULFR�� FRQYLHQH� HQIDWL]DU� TXH� KD\� VyOLGDV�
HYLGHQFLDV�TXH�FRQILUPDQ� WRGR� OR�GLVFXWLGR��REWHQLHQGR� OD�HYROXFLyQ� WHPSRUDO�SRU�PHGLRV�
H[SHULPHQWDOHV��\�H[WUD\HQGR�GH�HOOD�ORV�GLVWLQWRV�WLHPSRV�GH�UHJHQHUDFLyQ��
�
/DV�SULQFLSDOHV�GLILFXOWDGHV�H[SHULPHWQDOHV�D�OD�KRUD�GH�HVWXGLDU� OD�UHJHQHUDFLyQ�FXiQWLFD�
VRQ�OD�HVFDOD�GH�ORV�WLHPSRV�GH�UHJHQHUDFLyQ�\�OD�SURSLD�GLILFXOWDG�GH�ORJUDU�XQ�VLVWHPD�TXH�
OD� H[SHULPHQWH�� <D� VH� YHUi� HQ� OD� VHFFLyQ� GH� UHVXOWDGRV�� SHUR� D� SDUWLU� GH� ODV� IyUPXODV�
SURSRUFLRQDGDV�SRU�OD�DSUR[LPDFLyQ�GH�5RELQHWW�VH�SXHGH�LQWXLU�TXH�HVWRV�WLHPSRV�VRQ�PX\�
SHTXHxRV��D�MX]JDU�SRU�OD�DSDULFLyQ�GH�OD�FRQVWDQWH�GH�3ODQFN�HQ�HOORV��\�HQ�HIHFWR�DVt�KD�
VLGR� HQ� QXHVWUR� FDVR�� WDQWR� HO� WLHPSR� FOiVLFR� FRPR� HO� GH� UHYLYDO� VRQ� GHO� RUGHQ� GH�
SLFRVHJXQGRV�� PLHQWUDV� TXH� SDUD� HO� =LWWHUEHZHJXQJ� HV� PiV� DSURSLDGR� KDEODU� GH�
IHPWRVHJXQGRV��$�QLYHO�H[SHULPHQWDO�VH�SUHFLVD�XQ�HTXLSR�FDSD]�GH�RSHUDU�FRQ�XQ�WLHPSR�
GH�UHVSXHVWD�PX\�UHGXFLGR��SUHIHULEOHPHQWH�FDSD]�GH�DOFDQ]DU�HVFDODV�GH�WLHPSR�GH�DOJ~Q�
RUGHQ�GH�PDJQLWXG�LQIHULRU�D�OD�GH�ORV�SURSLRV�WLHPSRV�GH�UHJHQHUDFLyQ�D�ILQ�GH�SRGHU�KDFHU�
XQ�EDUULGR�DSURSLDGR�GH�OD�HYROXFLyQ�WHPSRUDO��
�
6REUH�HO�VHJXQGR�LQFRQYHQLHQWH��\D�VH�KD�FRPHQWDGR�TXH�SDUD�TXH�OD�UHJHQHUDFLyQ�FXiQWLFD�
VH�GH�HV�SUHFLVR�TXH�HO� VLVWHPD�GH�HVWXGLR�SRVHD� XQ� UDQJR�GH�HQHUJtDV� OLPLWDGR��GH� OR�
FRQWUDULR�UHVXOWDUtD�PX\�GLILFLO�GH�REVHUYDU�QLQJ~Q�WLHPSR�GH�UHJHQHUDFLyQ�SRU�HO�JUDQ�Q~PHUR�
GH�LQWHUIHUHQFLDV�HQWUH�QXPHURVRV�QLYHOHV��'H�DKt�TXH�ORV�SULQFLSDOHV�VLVWHPDV�GH�HVWXGLR�D�
QLYHO�SUiFWLFR�KD\DQ�VLGR�FDVRV�HQ� ORV�TXH� OD�HVWUXFWXUD�HQHUJpWLFD�VHQFLOOD�� ELHQ�SRU� VX�
SURSLD�QDWXUDOH]D�R�SUHSDUDQGR�HO�VLVWHPD�SDUD�WUDEDMDU�FRQ�XQ�Q~PHUR�UHGXFLGR�GH�QLYHOHV���
�
8QR�GH�ORV�FDVRV�PiV�VHQFLOORV�VRQ�iWRPRV�DLVODGRV��TXH�H[SHULPHQWDOPHQWH�VH�WUDGXFLUtD�
HQ�HPSOHDU�XQ�VLVWHPD�GH�HVWXGLR�JDVHRVR�\�PRQRDWyPLFR��$VL�VH�KD�KHFKR��SRU�HMHPSOR��
FRQ�iWRPRV�GH�UXELGLR�>���@�\�FDOFLR�>���@��ORV�FXDOHV�KDQ�VLGR�H[FLWDGRV�KDVWD�HVWDGRV�GH�
5\GEHUJ��QLYHOHV�HOHFWUyQLFRV�PX\�HQHUJpWLFRV�²\�SRU�HOOR��FRQ�XQ�Q~PHUR�FXiQWLFR�SULQFLSDO�
PX\�HOHYDGR²�FRQ�OD�YHQWDMD�GH�TXH�HQ�HVWH�UDQJR�GH�HQHUJtDV�OD�GLVWULEXFLyQ�GH�QLYHOHV�HV�
FRQVLGHUDEOHPHQWH� VLPSOH�� SXGLHQGR� SUHSDUDU� XQ� EXHQ� VLVWHPD� SDUD� TXH� VH� GH� OD�
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UHJHQHUDFLyQ�FXiQWLFD��(O�SURFHGLPLHQWR�H[SHULPHQWDO�FRQVLVWH�HQ�YDSRUL]DU�OD�PXHVWUD�GHO�
PHWDO�FRUUHVSRQGLHQWH�\�H[FLWDU�HO�JDV�UHVXOWDQWH�FRQ�XQ�ODVHU��HO�FXDO�HPLWH�GRV�SXOVRV�GH�
XQD�IUHFXHQFLD�SUHHVWDEOHFLGD�\�D�LQWHUYDORV�GH�WLHPSR�YDULDEOHV��7UDV�FUHDU�HO�SDTXHWH�GH�
RQGDV�FRQ�HO�SULPHU�SXOVR��HVWH�YD�HYROXFLRQDQGR�KDVWD�TXH�HO�VHJXQGR�SXOVR�FUHD�XQD�FRSLD�
LGpQWLFD�GHO�RULJLQDO��OD�VXSHUSRVLFLyQ�GH�HVWRV�RFXUUH�HQ�HO�VHJXQGR�SXOVR��\�OD�H[LVWHQFLD�R�
QR�GH�LQWHUIHUHQFLDV�FRQVWUXFWLYDV�HQWUH�HOORV��OR�FXDO�GHSHQGH�GH�OD�HYROXFLyQ�WHPSRUDO�TXH�
VH�KD\D�SURGXFLGR��DIHFWDUi�D�OD�SREODFLyQ�ILQDO�GH�iWRPRV�GH�5\GEHUJ��(VWD�SREODFLyQ�VH�
FXDQWLILFD� FRQ� XQD� LRQL]DFLyQ� GH� ORV� PLVPRV� \� VX� DLVODPLHQWR� HPSOHDQGR� WpFQLFDV� GH�
HVSHFWURPHWUtD�GH�PDVDV��FRPR�ORV�DQDOL]DGRUHV�GH�WLHPSR�GH�YXHOR��
�
(VWD� SREODFLyQ� GH� LRQHV� �DXQTXH� WDPELpQ� VH� SXHGHQ� HPSOHDU� WDPELpQ� ORV� HOHFWURQHV�
H[WUDtGRV��GHSHQGH�GLUHFWDPHQWH�GHO�YDORU�GH�OD�VXSHUSRVLFLyQ�HQWUH�DPERV�SDTXHWHV��HV�
GHFLU��GH�VX�DXWRFRUUHODFLyQ��2EWHQLHQGR�HVWH�YDORU�SDUD�GLIHUHQWHV�LQWHUYDORV�GH�WLHPSR�VH�
FRQVLJXH��SUHFLVDPHQWH��REVHUYDU�OD�HYROXFLyQ�WHPSRUDO�GHO�VLVWHPD��(O�XVR�GH�HVWH�WLSR�GH�
HVWDGRV�GH�DOWD�HQHUJtD�QR�HV�DOHDWRULR��FXDQGR�VH�WUDWD�GH�QLYHOHV�GH�WDQ�DOWD�HQHUJtD��HO�
HVSDFLDGR�HQWUH�HOORV�HV�PXFKR�PiV�UHGXFLGR�TXH�ORV�HVWDGRV�KDELWXDOHV�GH�HVWRV�iWRPRV��
$O�VHU�ODV�GLIHUHQFLDV�GH�HQHUJtD�HQWUH�QLYHOHV�PHQRUHV��OR�TXH�VH�SXHGH�LQWHUSUHWDU�FRPR�
XQDV�GHULYDGDV�PHQRUHV�HQ�VX�HVSHFWUR��ORV�WLHPSRV�GH�UHJHQHUDFLyQ�DXPHQWDQ�VX�YDORU��
IDFLOLWDQGR�VX�GHWHFFLyQ�DO�QR�QHFHVLWDU�EDUULGRV�GH�WLHPSR�WDQ�ILQRV��(O�XVR�GH�HOHPHQWRV�
DOFDOLQRV�\�DOFDOLQRWpUUHRV��DGHPiV��SHUPLWH�FRQWURODU�PXFKR�PHMRU� OD�H[FLWDFLyQ��SXHV�DO�
WHQHU�WDQ�SRFRV�HOHFWURQHV�GH�YDOHQFLD�OR�~QLFR�TXH�TXHGD�SDUD�GHILQLU�OD�WUDQVLFLyQ�HV�KDVWD�
TXp�QLYHO�VH�TXLHUH�OOHYDU�HO�HOHFWUyQ��

(O�HVWXGLR�GH� OD�HYROXFLyQ� WHPSRUDO�QR�HV�H[FOXVLYR�GH� ORV�QLYHOHV�HOHFWUyQLFRV��VLQR�TXH�
SXHGH�DSOLFDUVH�SUiFWLFDPHQWH�D�FXDOTXLHU�VLWXDFLyQ�HQ�OD�TXH�DSDUH]FDQ�GLYHUVRV�QLYHOHV�
GH�HQHUJtD��FRPR�SRU�HMHPSOR��HVWDGRV�YLEUDFLRQDOHV�GH�PROpFXODV�GLDWyPLFDV��FRPR�JDVHV�
KDORJHQRV�>���@�R�KDOXURV�DOFDOLQRV�>���@��FRQ�XQ�HQIRTXH�PXFKR�PiV�H[WHQVLYR�SXHVWR�TXH�
HQ� HO� HVWXGLR� GH� OD� HYROXFLyQ� WHPSRUDO� VH� SXHGH� FRPSUREDU� HO� SURJUHVR� GH� GLYHUVDV�
UHDFFLRQHV�TXtPLFDV�HQ�OD�PXHVWUD�LQGXFLGDV�SRU�HO�SURSLR�SXOVR�ODVHU��FRPR�SURFHVRV�GH�
IRWyOLVLV�GH�HQODFHV��7DQWR�HV�HO�SRWHQFLDO�GHWUiV�GH�HVWH�IHQyPHQR�TXH�KD�OOHJDGR�D�DSDUHFHU�
OD� GHQRPLQDGD� IHPWRTXtPLFD�� OD� TXtPLFD� GH� YHORFLGDGHV� XOWUDUUiSLGDV�� FRPR� UDPD�
HVSHFLDOL]DGD� D� OD� PRQLWRUL]DFLyQ� HQ� WLHPSR� UHDO� GH� UHDFFLRQHV� TXtPLFDV� \� HVWXGLR� GH�
HVWDGRV� GH� WUDQVLFLyQ� >���@�� JUDFLDV� D� ORV� WUDEDMRV� SLRQHURV� GH� $KPHG� =HZDLO�� FX\DV�
LQYHVWLJDFLRQHV�HQ�HVWH�iPELWR�IXHURQ�UHFRPSHQVDGDV�FRQ�HO�3UHPLR�1REHO�GH�4XtPLFD�HQ�
HO�DxR������>���@��

3RU�VXSXHVWR��HVWDV�QXPHURVDV�DSOLFDFLRQHV�H[SHULPHQWDOHV�YDQ�PXFKR�PiV�DOOi�GHO�iPELWR�
GH�HVWXGLR�GH�HVWD�7HVLV��SHUR�LJXDOPHQWH�FRQYLHQH�FRQRFHU�RWURV�HQIRTXHV�\�XVRV�VXUJLGRV�
GHO�PLVPR�IHQyPHQR��(Q�ORV�FDStWXORV�VLJXLHQWHV�VH�RIUHFHUi�XQ�HQIRTXH�PXFKR�PiV�WHyULFR�
GH� OD� HYROXFLyQ� WHPSRUDO� D� SDUWLU� GH� GLYHUVRV� FiOFXORV� FRPSXWDFLRQDOHV�� UHDOL]DQGR� XQ�
HVWXGLR� HQ� SURIXQGLGDG� GH� OD� HYROXFLyQ� WHPSRUDO� DSOLFDGD� D� ORV� QLYHOHV� HOHFWUyQLFRV��
DQDOL]DQGR�ORV�HIHFWRV�GH�GLIHUHQWHV�IDFWRUHV�HQ�VX�FRPSRUWDPLHQWR�\�EXVFDQGR�WHQGHQFLDV�
PiV�R�PHQRV�JHQHUDOHV�TXH�H[SOLTXHQ�ORV�GDWRV�REWHQLGRV��
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� ����(O�VLVWHPD�GH�HVWXGLR�

�� (O�VLVWHPD�GH�HVWXGLR�
�

$� OR� ODUJR� GH� ORV� FDStWXORV� DQWHULRUHV� VH� KD� HVWDGR� FRPHQWDQGR� HQ� SURIXQGLGDG� WRGR� OR�
UHODWLYR� DO� JUDIHQR�� FRPR� FRQVWLWX\HQWH� IXQGDPHQWDO� GH� HVWH� HVWXGLR�� ORV� FiOFXORV�
FRPSXWDFLRQDOHV�TXH�VH�YDQ�D�OOHYDU�D�FDER��HQWUDQGR�HQ�GHWDOOH�HQ�ORV�IXQGDPHQWRV�GH�')7�
GH�FDUD�D�VX�XVR�FRPR�PpWRGR�GH�FiOFXOR�SULQFLSDO�� HQ�TXp�FRQVLVWH�HO� IHQyPHQR�GH� OD�
HYROXFLyQ� WHPSRUDO� \� HO� IXQFLRQDPLHQWR� GH� +H[)HUD�� GHVDUUROODGR� FRPR� KHUUDPLHQWD� GH�
DSR\R�D�OD�KRUD�GH�SUHSDUDU�H�LQWHUSUHWDU�GLFKRV�FiOFXORV��6LQ�HPEDUJR��VDOYR�HO�KHFKR�GH�
TXH�HO�JUDIHQR�VHUi�HO�PDWHULDO�HVWXGLDGR��QR�VH�KD�GDGR�PXFKD�PiV�LQIRUPDFLyQ�FRQFUHWD�
DFHUFD�GHO�VLVWHPD�GH�HVWXGLR��TXp�FDUDFWHUtVWLFDV�WLHQH�\�FyPR�VH�KD�HVFRJLGR�\�RSWLPL]DGR��

(VWH�FDStWXOR�YD�D�WUDWDU�SUHFLVDPHQWH�GH�HVR��WRGRV�ODV�FRQVLGHUDFLRQHV��SUXHEDV�\�FiOFXORV�
SUHYLRV� SDUD� VHOHFFLRQDU� \� RSWLPL]DU� QXHVWUR� REMHWR� GH� HVWXGLR�� GHVGH� ORV� GHWDOOHV�PiV�
EiVLFRV��FRPR�VX�HVWUXFWXUD�\�JHRPHWUtD��D�ORV�PiV�WpFQLFRV��FRPR�ORV�UHODWLYRV�DO�HVWXGLR�
GH�OD�HYROXFLyQ�WHPSRUDO��

�

����(OHFFLyQ�GHO�VLVWHPD�
�

(O�SULPHU�SDVR�FRQVLVWH��SUHFLVDPHQWH��HQ�HVFRJHU�XQ�VLVWHPD�FXiQWLFR�GHO�TXH�VH�YD\DQ�D�
FDOFXODU�\�DQDOL]DU�VXV�SURSLHGDGHV��&RPR�\D�VH�SXHGH�LQWXLU��HQ�HVWH�FDVR�VH�YD�D�HVWXGLDU�
HO� JUDIHQR�� GHO� FXDO� \D� VH�KD�KDEODGR� QRWDEOHPHQWH� HQ�HVWD�PHPRULD�� VL� ELHQ�QR� VH�KD�
HVSHFLILFDGR�PXFKR�PiV��

$QWHV�GH�FRQWLQXDU��FRQYLHQH�PHQFLRQDU�TXH��DXQTXH�GHVGH�XQ�SULPHU�PRPHQWR�VH�WHQtD�
FODUR�TXH�HO�PDWHULDO�LED�D�VHU�HO�JUDIHQR��WDQWR�SRU�VXV�SURSLHGDGHV�\D�FRQRFLGDV�FRPR�SRU�
ORV�KDOOD]JRV�TXH�VH�KDQ�KHFKR�UHFLHQWHPHQWH��WDPELpQ�VH�KDQ�FRQVLGHUDGR�RWURV�PDWHULDOHV�
VHPHMDQWHV��FRPR�HO�QLWUXUR�GH�ERUR�>���±���@��HO�VLOLFHQR�>���@�R�HO�UHFLHQWHPHQWH�SURSXHVWR�
6L�%1>���@��ORV�FXDOHV�FRPLHQ]DQ�D�DEULUVH�SDVR�GHQWUR�GHO�FDPSR�GH�ORV�QDQRPDWHULDOHV�
ELGLPHQVLRQDOHV��'H�KHFKR��GH�IRUPD�PX\�VLPLODU�D�OR�TXH�VH�KD�KHFKR�DTXt�FRQ�HO�JUDIHQR��
VH� KD� KHFKR� DQWHULRUPHQWH� FRQ� HO� QLWUXUR� GH� ERUR� D� PRGR� GH� VLVWHPD� GH� SUXHED� SDUD�
FRPSUREDU�HO�IXQFLRQDPLHQWR�GH�+H[)HUD��VL�ELHQ�D�XQ�QLYHO�PXFKR�PHQRV�H[KDXVWLYR�TXH�
HO�HVWXGLR�TXH�DTXt�VH�GHWDOOD��SHUR�Vt�OR�VXILFLHQWH�FRPR�SDUD�YHU�WRGDV�ODV�IXQFLRQDOLGDGHV�
GH� +H[)HUD�� GHVGH� OD� JHQHUDFLyQ� GHO� VLVWHPD� DO� HVWXGLR� GH� OD� HYROXFLyQ� WHPSRUDO�� (Q�
SULQFLSLR�QR�VH�FRPHQWDUi�PXFKR�PiV� GHO�QLWUXUR�GH�ERUR�HQ�HVWD�PHPRULD�� SXHVWR�TXH�
REYLDPHQWH�QR�HV�HO�SULQFLSDO�IRFR�GH�HVWD��

8QD�YH]�HVFRJLGR�HO�PDWHULDO��HO�VLJXLHQWH�SDVR�HV�HQ�TXp�IRUPD�VH�YD�D�SUHVHQWDU��$XQTXH�
HO�JUDIHQR�WpFQLFDPHQWH�HV�XQD�OiPLQD�LQILQLWD��GH�XQ�iWRPR�GH�HVSHVRU��HQ�OD�TXH�ORV�iWRPRV�
GH�FDUERQR�VH�GLVSRQHQ�HQ�XQD�UHG�FULVWDOLQD�KH[DJRQDO�� QXPHURVRV�VLVWHPDV�GHULYDGRV�
�H[SHULPHQWDO�R�FRQFHSWXDOPHQWH��GH�pO�VH�SXHGHQ�FRQVLGHUDU�RWUDV�IRUPDV�GH�JUDIHQR��R�
VLVWHPDV�PX\�VLPLODUHV��FRPR�HO�JUDIHQR�ELFDSD�� ORV�IUDJPHQWRV�GH�JUDIHQR�GH�GLIHUHQWHV�
IRUPDV� \�� HQ� HO� FDVR� GH� HVWUXFWXUDV� PiV� GLIHUHQWHV�� ORV� QDQRWXERV� GH� FDUERQR� \� ORV�
IXOOHUHQRV��(VWDV�P~OWLSOHV�HVWUXFWXUDV�SXHGHQ�FRQFHELUVH�HQ�PD\RU�R�PHQRU�PHGLGD�SDUD�
RWURV� PDWHULDOHV� ELGLPHQVLRQDOHV� FRPR� ORV� \D� PHQFLRQDGRV�� SRU� OR� TXH�� DXQTXH� HQ�
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RFDVLRQHV�VH�FRQVLGHUHQ�PDWHULDOHV�FRPSOHWDPHQWH�GLIHUHQWHV��QR�HV�GHO�WRGR�GHVFDEHOODGR�
YHUORV�FRPR�GLIHUHQWHV�FRQILJXUDFLRQHV��

3DUD�HVWH�HVWXGLR�VH�YDQ�D�HPSOHDU�IUDJPHQWRV�ILQLWRV�GH�JUDIHQR��HQ�OXJDU�GH�WUDEDMDU�FRQ�
XQD� OiPLQD� LQILQLWD�� 3RU� VXSXHVWR� HVWR� KDUi� TXH� ODV� SURSLHGDGHV� REVHUYDGDV� GLILHUDQ�
UHVSHFWR�DO�FDVR�LGHDO��SHUR�WDPELpQ�KD\�TXH�WHQHU�HQ�FXHQWD�TXH��GHVGH�XQ�SXQWR�GH�YLVWD�
UHDOLVWD��XQD�OiPLQD�LQILQLWD�QR�HV�DOJR�TXH�VH�SXHGD�HVWXGLDU�R�HPSOHDU�H[SHULPHQWDOPHQWH��
HV�PiV�XQ�FDVR�OtPLWH�GHO�TXH�VH�GHVSUHQGHUtDQ�ODV�SURSLHGDGHV�GH�XQ�IUDJPHQWR�GH�HVWH�
FXDQGR�HO�WDPDxR�WLHQGH�D�XQ�KLSRWpWLFR�FDVR�LQILQLWDPHQWH�JUDQGH��

(VWR�QR�VLJQLILFD�TXH�QR�VH�SXHGDQ�UHDOL]DU�FiOFXORV�FRPSXWDFLRQDOHV�FRQ�OD�OiPLQD�LQILQLWD��
DO� FRQWUDULR�� FRQFLELpQGROD� FRPR� XQ� VLVWHPD� FULVWDOLQR�� HQ� HO� TXH� H[LVWH� XQD� XQLGDG�
HVWUXFWXUDO�TXH�VH�UHSLWH�LQGHILQLGDPHQWH�HQ�HO�HVSDFLR��VH�SXHGHQ�VLPXODU�\�DQDOL]DU�VXV�
SURSLHGDGHV�GH�IRUPD�DQiORJD�D�FXDQGR�VH�HVWXGLDQ�FULVWDOHV�WULGLPHQVLRQDOHV��(O�DQiOLVLV�
GH�ORV�UHVXOWDGRV�HV�PiV�FRPSOHMR�\�D�OD�KRUD�GH�UHDOL]DU�HO�FiOFXOR�KD\�TXH�WHQHU�FLHUWRV�
GHWDOOHV�HQ�FXHQWD��SHUR�HQ�SULQFLSLR�WRGR�OR�TXH�VH�YD�D�KDFHU�FRQ�ORV�IUDJPHQWRV�ILQLWRV��DO�
PHQRV�HQ�OR�TXH�FRQFLHUQH�D�HVWH�HVWXGLR��VH�SRGUtD�DSOLFDU�DO�FDVR�LQILQLWR��

2WUR�GH�ORV�PRWLYRV�SRU�ORV�TXH�VH�KD�HVFRJLGR�WUDEDMDU�FRQ� IUDJPHQWRV�GH�JUDIHQR�HV�HO�
KHFKR�GH�TXH��HQ�FRPSDUDFLyQ�FRQ�RWUDV�HVWUXFWXUDV�FRPR�ORV�QDQRWXERV�\�ORV�IXOOHUHQRV��
VXV� SURSLHGDGHV� QR� YDQ� D� GLVWDQFLDUVH� WDQWR� UHVSHFWR� DO� PDWHULDO� LGHDO�� SXHVWR� TXH� OD�
JHRPHWUtD�JHQHUDO�HV�PXFKR�PiV�SDUHFLGD�\��VL�HO�IUDJPHQWR�HV�OR�VXILFLHQWHPHQWH�JUDQGH��
SRGUtD�FRQVLGHUDUVH�XQ�VLVWHPD�UHSUHVHQWDWLYR�GHO�FDVR�LQILQLWR��WDQWR�D�QLYHO�FRPSXWDFLRQDO�
FRPR�H[SHULPHQWDO��/DV�FRQVLGHUDFLRQHV�GHO�WDPDxR�GHO�IUDJPHQWR�VH�WUDWDUiQ�XQ�SRFR�PiV�
DGHODQWH��

(Q�OR�UHODWLYR�D�OD�IRUPD�GHO�IUDJPHQWR��VH�KDQ�FRQWHPSODGR�GRV�RSFLRQHV��SRU�XQ�ODGR��XQ�
IUDJPHQWR�KH[DJRQDO��FRQFHELGR�FRPR�XQD�VHULH�GH�DQLOORV�FRQFpQWULFRV�GH�JUDIHQR�VLWXDGRV�
DOUHGHGRU�GH�XQ�KH[iJRQR�FHQWUDO��SRU�RWUR��XQ�IUDJPHQWR�UHFWDQJXODU��FRQVWUXLGR�D�SDUWLU�GH�
ILODV�GH�KH[iJRQRV�XQLGDV�VLJXLHQGR�XQ�HMH�SHUSHQGLFXODU��(O�WDPDxR�GH�HVWRV�IUDJPHQWRV�
VH� FRQWUROD� SRU�PHGLR� GH� GLYHUVRV� SDUiPHWURV�� HO� Q~PHUR� GH� DQLOORV� FRQFpQWULFRV� HQ� HO�
KH[DJRQDO��\�HO�Q~PHUR�GH�ILODV�\�FROXPQDV�HQ�HO�UHFWDQJXODU��

&RQYLHQH�PHQFLRQDU�TXH��SDUD�HO�FDVR�GHO�IUDJPHQWR�UHFWDQJXODU��QR�WRGDV�ODV�ILODV�WHQGUtDQ�
HO�PLVPR�Q~PHUR�GH�KH[iJRQRV��6H�SRGUtD�FRQVWUXLU�GLFKR�IUDJPHQWR��SHUR�VyOR�WHQGUtD�XQ�
HMH�GH�VLPHWUtD�\�QR�UHSUHVHQWDUtD�DGHFXDGDPHQWH�HO�FDVR�UHFWDQJXODU��'HO�PLVPR�PRGR��
DXQTXH�VH�SXHGH�XVDU�XQ�Q~PHUR�GH�ILODV�DUELWUDULR��HQ�OD�SUiFWLFD�VyOR�VH�XVDUtDQ�ORV�TXH�
GLHVHQ�OXJDU�D�XQ�IUDJPHQWR�FRQ�GRV�HMHV�GH�VLPHWUtD��(O�IUDJPHQWR�KH[DJRQDO�QR�SUHVHQWD�
HVWRV�LQFRQYHQLHQWHV��SXHVWR�TXH�HO�SURSLR�SDWUyQ�GHO�JUDIHQR�JDUDQWL]D�TXH�HO�IUDJPHQWR�
ILQDO�VHD�LJXDO�GH�VLPpWULFR��

6H�KDQ�KHFKR�SUXHEDV�FRQ�DPERV�WLSRV�GH�IUDJPHQWRV��GH�XQ�WDPDxR�UHODWLYDPHQWH�VLPLODU��
\�VH�KD�OOHJDGR�D�OD�FRQFOXVLyQ�GH�TXH�ORV�KH[DJRQDOHV�VRQ�OD�RSFLyQ�PiV�SURPHWHGRUD��3RU�
XQ�ODGR��VRQ�PiV�IiFLOHV�GH�JHQHUDU�TXH�ORV�UHFWDQJXODUHV��DO�SRVHHU�GH�IRUPD�LQWUtQVHFD�XQD�
DOWD�VLPHWUtD��\�SRU�RWUR��HQ�HO� IUDJPHQWR�KH[DJRQDO� WRGRV�ORV�ERUGHV�VRQ�GH� WLSR�]LJ]DJ��
PLHQWUDV�TXH�HQ�HO�UHFWDQJXODU�KD\�GRV�WLSRV�GH�ERUGHV��]LJ]DJ�\�DUPFKDLU��ORV�FXDOHV�SXHGHQ�
GDU�D�IHQyPHQRV�GLVWLQWRV��8VDQGR�XQ�~QLFR�WLSR�GH�ERUGH�VH�JDUDQWL]D�TXH�pVWH�QR�LQIOX\D�
HQ�ORV�UHVXOWDGRV��
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+D\� RWURV� PRWLYRV� DGLFLRQDOHV� SRU� ORV� TXH� HV� PiV� DSURSLDGR� WUDEDMDU� FRQ� IUDJPHQWRV�
KH[DJRQDOHV��FRPR�SRU�HMHPSOR�HO�KHFKR�GH�TXH�DO�KDEHU�VROR�ERUGHV�]LJ]DJ�QR�KD\�iWRPRV�
GHPDVLDGR�SUy[LPRV��OR�TXH�KDFH�TXH�ORV�FiOFXORV�UHDOL]DGRV�VXSRQJDQ�XQD�PHQRU�FDUJD�
SDUD� OD� HVWDFLyQ� GH� WUDEDMR�� 7UDV� QXPHURVDV� SUXHEDV� VH� KD� YLVWR� TXH� ORV� FiOFXORV� GH�
IUDJPHQWRV�UHFWDQJXODUHV�WHQGtDQ�D�QR�FRQYHUJHU�R�D�WRPDU�PXFKR�WLHPSR�SDUD�UHDOL]DUVH�
HQ�OD�PD\RUtD�GH�ORV�FDVRV��SRU�OR�TXH�VH�RSWy�ILQDOPHQWH�SRU�XVDU�IUDJPHQWRV�KH[DJRQDOHV��
$GHPiV��HVWRV�SUHVHQWDQ�OD�YHQWDMD�GH�SDUHFHUVH�D�ODV�FRUUXJDFLRQHV�GHO�JUDIHQR�OLEUH��

(O�VLJXLHQWH�SDUiPHWUR�TXH�VH�KD�RSWLPL]DGR�KD� VLGR�HO� WDPDxR�GHO� IUDJPHQWR��<D�VH�KD�
FRPHQWDGR�FyPR�OR�LGHDO�VHUtD�XQ�IUDJPHQWR�GH�JUDQ�WDPDxR��SXHV�UHSUHVHQWDUtD�PHMRU�HO�
FDVR�LGHDO�LQILQLWR��GDQGR�UHVXOWDGRV�PiV�FHUFDQRV�D�ORV�SUHGLFKRV�SRU�ORV�PRGHORV�FRQWLQXRV�
\�DVHPHMiQGRVH�PiV�D�ORV�VLVWHPDV�TXH�VH�SRGUtDQ�YHU�H[SHULPHQWDOPHQWH��6LQ�HPEDUJR��
FXDQWR�PD\RU� VHD�HO� IUDJPHQWR��PD\RU� VHUi� OD� FRPSOHMLGDG�GHO� FiOFXOR�\�PiV� WLHPSR�VH�
QHFHVLWDUi�SDUD�TXH�WHUPLQH��SRU�OR�TXH�HV�SUHFLVR�HQFRQWUDU�XQ�SXQWR�PHGLR�HQWUH�DPERV�
SDUiPHWURV��

3DUD� VROYHQWDU� HQ� SDUWH� OD� FUHFLHQWH� FRPSOHMLGDG� GHO� FiOFXOR� VH� KD� XWLOL]DGR� HTXLSR�
HVSHFLDOL]DGR�SDUD�HOOR��ORV�FiOFXORV�SXHGHQ�UHDOL]DUVH�HQ�FXDOTXLHU�RUGHQDGRU�HQ�HO�TXH�HVWp�
LQVWDODGR�HO�SURJUDPD�HQ�FXHVWLyQ��TXH�FRPR�VH�YHUi�PiV�DGHODQWH�HV�*DXVVLDQ��SHUR�HVWR�
OOHYDUtD�PXFKtVLPR� WLHPSR� VL� HO�PpWRGR�GH� FiOFXOR� HV� FRPSOHMR�R�HO� VLVWHPD�QR� HV�PX\�
VLPSOH��3RU�HOOR�VH�KD�KHFKR�XVR�GH�ORV�HTXLSRV�LQIRUPiWLFRV�DYDQ]DGRV�GH�OD�8QLYHUVLGDG�
GH� %XUJRV�� HVWDFLRQHV� GH� WUDEDMR� GH� DOWD� FDSDFLGDG� \� FO~VWHUHV� GH� RUGHQDGRUHV� GH�
LQVWLWXFLRQHV�FRODERUDGRUDV��$Vt��VH�KDQ�HPSOHDGR� IXQGDPHQWDOPHQWH�GRV�HVWDFLRQHV�GHO�
'HSDUWDPHQWR�GH�)tVLFD��GHQRPLQDGDV�ËWDFD�\�)RERV��\�HO�FO~VWHU�GHO�,QWHUQDWLRQDO�5HVHDUFK�
&HQWHU�LQ�&ULWLFDO�5DZ�0DWHULDOV��,&&5$0���VLWXDGR�MXQWR�D�OD�)DFXOWDG�GH�&LHQFLDV��

7DPELpQ�VH�SURFHGLy�D�UHDOL]DU�GLYHUVDV�SUXHEDV�HPSOHDQGR�IUDJPHQWRV�GH�LGpQWLFD�IRUPD��
SHUR�GLIHUHQWHV�WDPDxRV��SDUD�FRPSUREDU�D�SDUWLU�GH�TXp�SXQWR�HO�WLHPSR�GH�FiOFXOR�VH�YXHOYH�
LQDVXPLEOH�� 6H� KDQ� FRPSUREDGR�� HQ� ODV� PLVPDV� FRQGLFLRQHV� GH� FiOFXOR�� ORV� WLHPSRV�
QHFHVDULRV�SDUD�IUDJPHQWRV�GH���D����DQLOORV�FRQFpQWULFRV��SXGLHQGR�REVHUYDU�TXH�HO�WLHPSR�
DXPHQWD�GH�IRUPD�FDVL�H[SRQHQFLDO�FRQ�HO�WDPDxR�GHO�IUDJPHQWR��FRPR�VH�SXHGH�YHU�HQ�OD�
)LJXUD����

$�OD�YLVWD�GH�ORV�WLHPSRV�GH�FiOFXOR�VH�RSWy�SRU�XWLOL]DU�GLH]�DQLOORV�FRPR�WDPDxR�HVWiQGDU�
GHO�IUDJPHQWR��pVWH�FRUUHVSRQGH�D�XQ�VLVWHPD�GH�����iWRPRV�GH�FDUERQR��FRQ�XQD�DQFKXUD�
Pi[LPD��GLVWDQFLD�HQWUH�YpUWLFHV�RSXHVWRV��GH�XQRV������Հ��HO�FXDO�SXHGH�VHU�FRPSXWDGR�HQ�
XQ�WLHPSR�SURPHGLR�GH�SRFR�PiV�GH�XQ�GtD�SRU�FiOFXOR�HPSOHDQGR�HO�HTXLSR�GLVSRQLEOH��6H�
SRGUtD� KDEHU� HVFRJLGR� HO� WDPDxR� GH� RQFH� DQLOORV� SDUD� XQ� FDVR�PiV� UHSUHVHQWDWLYR� GHO�
JUDIHQR��SHUR�HO�WLHPSR�GH�FiOFXOR�GH�WUHV�GtDV�SRU�FDGD�DUFKLYR�OR�KDFtD�SRFR�SUiFWLFR��

$� QLYHO� H[SHULPHQWDO�� ORV� IUDJPHQWRV� KH[DJRQDOHV� TXH� VH� SXHGHQ� JHQHUDU� SRU� GLYHUVDV�
WpFQLFDV�VRQ�FRQVLGHUDEOHPHQWH�PiV�JUDQGHV��FRQ�PLOHV�GH�iWRPRV�\�DQFKXUDV�TXH�SXHGHQ�
LU�GHVGH�ORV����ȝP�KDVWD�PiV�GH�����ȝP��SRU�OR�TXH�QR�VHUtD�XQ�VLVWHPD�H[SHULPHQWDO�TXH�
VH�HVWXGLDVH�GLUHFWDPHQWH��6LQ�HPEDUJR��Vt�HV�PXFKR�PiV�FHUFDQR�DO�WDPDxR�GH�JUDQR�GHO�
JUDIHQR�SROLFULVWDOLQR��HO�FXDO�SXHGH�FRQWURODUVH�FRQ�ODV�FRQGLFLRQHV�GH�FUHFLPLHQWR�\�DGRSWDU�
GLIHUHQWHV� YDORUHV�� (O� WDPDxR� \� IRUPD� GH� JUDQR�� FRPR� \D� VH� KD� YLVWR�� SXHGH� DIHFWDU�
FRQVLGHUDEOHPHQWH� D� ODV� SURSLHGDGHV� GHO�PDWHULDO� ILQDO�� SRU� OR� TXH�� D� HIHFWRV� SUiFWLFRV��
SRGHPRV�FRQVLGHUDU�QXHVWUR�IUDJPHQWR�FRPR�XQD�DSUR[LPDFLyQ�D�XQ�JUDQR�SURPHGLR��
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��� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

�

)LJXUD����7LHPSR�GH�FiOFXOR�SDUD�XQ�FiOFXOR�FRPSOHWR�GH�XQ�IUDJPHQWR�KH[DJRQDO�HQ�IXQFLyQ�GH�VX�WDPDxR��

$SDUWH�GH�HPSOHDU�HTXLSRV� LQIRUPiWLFRV�GH�DOWD�FDSDFLGDG�� WDPELpQ�VH�KD�KHFKR�XVR�GH�
GLYHUVDV�FRQILJXUDFLRQHV�GH�*DXVVLDQ�SDUD�DFHOHUDU� ORV�FiOFXORV�� FRPR�HO�SURFHVDGR�HQ�
SDUDOHOR��HV�SRVLEOH�UHDOL]DU�XQ�FiOFXOR�HPSOHDQGR�XQ�~QLFR�SURFHVDGRU�GHO�RUGHQDGRU��SHUR�
*DXVVLDQ�SHUPLWH�XVDU�YDULRV�D�OD�YH]�SDUD�TXH�VH�UHSDUWDQ�HO�WUDEDMR�\�UHGX]FDQ�HO�WLHPSR�
QHFHVDULR�SDUD�FRPSOHWDUOR��&XDQGR�VH�HPSH]y�D�XVDU�ODV�HVWDFLRQHV�HVWDV�VyOR�GLVSRQtDQ�
GH����SURFHVDGRUHV��SRU�OR�TXH�VH�RSWy�SRU�UHDOL]DU� ORV�FiOFXORV�HQ�SDUHMDV��FDGD�XQR�GH�
HOORV�XVDQGR����/D�SDUDOHOL]DFLyQ�GH�*DXVVLDQ�HV�FRQVLGHUDEOHPHQWH�EXHQD�\�VH�FRPSUREy�
FyPR�ORV�FiOFXORV�ILQDOL]DEDQ�HQ�XQ�WLHPSR�DSUR[LPDGDPHQWH�RFKR�YHFHV�LQIHULRU��$�PHGLGD�
TXH� VH� SURFHGLy� D� PDQGDU� ORV� WUDEDMRV� DO� FO~VWHU� GHO� ,&&5$0� VH� DSURYHFKy� OD� PD\RU�
FDQWLGDG�GH�SURFHVDGRUHV�GLVSRQLEOHV��HPSOHDQGR�GH�PHGLD����SRU�FiOFXOR��HO�Q~PHUR�GH�
SURFHVDGRUHV�HQ�XQ�~QLFR�QRGR�GHO�FO~VWHU��

2WUR�SDUiPHWUR�TXH��VL�ELHQ�QR�HV�WDQ�GHWHUPLQDQWH�Vt�SXHGH�LQIOXLU�EDVWDQWH�HQ�OD�YHORFLGDG�
GH�FiOFXOR��HV�OD�PHPRULD�5$0�DVLJQDGD�DO�PLVPR��OD�FXDO�HPSOHDUi�FRPR�DOPDFHQDPLHQWR�
WHPSRUDO�GH�GDWRV�PLHQWUDV�HVWH�WLHQH�OXJDU��6L�QR�VH�DVLJQD�VXILFLHQWH�PHPRULD�DO�FiOFXOR��
pVWH�SRGUtD�IDOODU�R�UDOHQWL]DUVH�FRQVLGHUDEOHPHQWH��SRU�OR�TXH�HV�LPSRUWDQWH�TXH�VH�UHVHUYH�
XQD�SRUFLyQ�DSURSLDGD�GH�OD�5$0��,QLFLDOPHQWH�VH�HPSOHy�XQD�5$0�SRU�FiOFXOR�GH���*%��
SHUR�DO�LJXDO�TXH�RFXUULy�FRQ�ORV�SURFHVDGRUHV��DO�HPSH]DU�D�XVDU�,&&5$0�VH�VXELy�OD�5$0�
D����*%��FDQWLGDG�VXILFLHQWH�SXHVWR�TXH�QLQJ~Q�FiOFXOR�GLR�SUREOHPDV�GH�IDOWD�GH�PHPRULD��

)LQDOPHQWH��HO�~OWLPR�DVSHFWR�D�HVWDEOHFHU�GHO�IUDJPHQWR�HV�HO�SDVLYDGR�GHO�PLVPR��HVWR�HV��
TXp�iWRPRV�HVWDUiQ�XQLGRV�D�ORV�iWRPRV�GH�FDUERQR�GHO�ERUGH�GHO�IUDJPHQWR��3RU�VXSXHVWR��
HO�JUDIHQR�LGHDO�QR�SRVHH�HVWD�FDUDFWHUtVWLFD�SXHVWR�TXH�D�VHU�XQD�OiPLQD�LQILQLWD�QR�SRVHH�
ERUGHV��SHUR�HQ�OD�SUiFWLFD��ORV�IUDJPHQWRV�GH�JUDIHQR�TXH�VH�SXHGDQ�HPSOHDU�Vt�WHQGUiQ�
ERUGHV�� ORV� FXDOHV� WHQGHUiQ�D�VHU�PX\� UHDFWLYRV�GDGR� TXH� ORV�iWRPRV�DKt� VLWXDGRV� D~Q�
SXHGHQ�IRUPDU�PiV�HQODFHV��8QD�EXHQD�VXSRVLFLyQ�HV�TXH�HVWRV�FDUERQRV�UHDFFLRQDUiQ�FRQ�
ODV�PROpFXODV�GH�DJXD�GHO�DPELHQWH��GH�ODV�FXDOHV�SRGUtDQ�DGTXLULU�iWRPRV�GH�KLGUyJHQR�VLQ�
GLILFXOWDG�KDVWD�TXH�WRGR�HO�SHUtPHWUR�GHO�IUDJPHQWR�VH�HQFXHQWUH�FXELHUWR��R�OR�TXH�HV�OR�
PLVPR��SDVLYDGR��

$Vt��HQ�OD�JHQHUDFLyQ�GHO�IUDJPHQWR��WUDV�FRORFDU�WRGRV�ORV�iWRPRV�GH�FDUERQR�VH�KD�DSOLFDGR�
XQ�SDVLYDGR�GH�iWRPRV�GH�KLGUyJHQR�����SDUD�HO�FDVR�GH�GLH]�DQLOORV�WRPDGR�FRPR�HVWiQGDU��
HPSOHDQGR�XQD�GLVWDQFLD�GH�HQODFH�GH�������Հ��6H�SRGUtD�KDEHU�XVDGR�RWUR�SDVLYDGR��SXHVWR�
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TXH�HO�IUDJPHQWR�SRGUtD�HQOD]DUVH�FRQ�RWUDV�PROpFXODV�GHO�DLUH�FRPR�2��R�1���VLQ�HPEDUJR��
DO�HPSOHDU�KLGUyJHQR�VH�VLPSOLILFD�HO�SUREOHPD�FRQVLGHUDEOHPHQWH��SXHVWR�TXH�VRQ�iWRPRV�
VHQFLOORV�\�SHTXHxRV��OR�TXH�MXQWR�DO�WLSR�GH�ERUGH�D\XGD�D�SUHYHQLU�LQWHUDFFLRQHV�DGLFLRQDOHV�
TXH�DXPHQWDUtDQ�OD�FRPSOHMLGDG�GHO�FiOFXOR�ILQDO���

(O� SURFHGLPLHQWR� VHJXLGR� HQ� OD� JHQHUDFLyQ�GH�HVWH� VLVWHPD� VHUi� GHVFULWR� HQ�HO� FDStWXOR�
VLJXLHQWH��HQ�HO�TXH�VH�H[SOLFD�HO�IXQFLRQDPLHQWR�GH�+H[)HUD��OD�KHUUDPLHQWD�GHVDUUROODGD�
SDUD�HVWH�SUR\HFWR��1R�VyOR�VH�WUDWDUi�HO�FDVR�GH�ORV�IUDJPHQWRV�KH[DJRQDOHV�GH�JUDIHQR�GH�
���DQLOORV��WDPELpQ�ODV�GHPiV�RSFLRQHV�GH�IRUPD��PDWHULDO��WDPDxRV��HWF��

�

����&iOFXORV�VHPLFOiVLFRV�
�

(Q�SULQFLSLR��D�SDUWLU�GH�OR�TXH�VH�KD�FRPHQWDGR�KDVWD�DKRUD�VHUtD�SHUIHFWDPHQWH�SRVLEOH�
SUHSDUDU�\�HQYLDU�FiOFXORV�D� ODV�HVWDFLRQHV�SDUD�TXH�*DXVVLDQ� ORV� UHDOLFH��SXHVWR�TXH� OD�
JHQHUDFLyQ�\�PRGLILFDFLyQ�GH� ORV� IUDJPHQWRV�HV�VXILFLHQWH�SDUD�FRPHQ]DU�HO�HVWXGLR��6LQ�
HPEDUJR��KD\�RWURV�SURFHVRV�DQWHULRUHV�DO�XVR�GH�*DXVVLDQ�TXH�SXHGHQ�YHQLU�PX\�ELHQ�SDUD�
DOLJHUDU� OD�FDUJD�GH� WUDEDMR�\� UHGXFLU�HO� WLHPSR�GH�FiOFXOR��PHGLDQWH�XQD� OLJHUD�\�VHQFLOOD�
RSWLPL]DFLyQ�HVWUXFWXUDO�LPSOHPHQWDGD�HQ�+H[)HUD��

&RPR�VH�FRPHQWDUi�PiV�DGHODQWH��XQR�GH�ORV�SULQFLSDOHV�IHQyPHQRV�TXH�VH�HVWXGLDUiQ�VHUi�
HO�GH�OD�FXUYDWXUD�GHO�IUDJPHQWR��GH�DKt�HO�LPSOHPHQWDU�HO�FyGLJR�QHFHVDULR�SDUD�PROGHDUOR�
VLJXLHQGR�VXSHUILFLHV�PDWHPiWLFDV�FRQFUHWDV��3XHVWR�TXH�HO�JUDIHQR�LGHDOPHQWH�HV�SODQR��
FXDOTXLHU�GHIRUPDFLyQ�TXH�VH�OH�DSOLTXH�VH�WUDGXFLUi��DSDUWH�GH�FDPELRV�HQ�ODV�SRVLFLRQHV��
HQ�FDPELRV�HQ�ODV�GLVWDQFLDV�\�iQJXORV�GH�HQODFH�HQWUH�iWRPRV��6L�VH�HQYtD�HO�IUDJPHQWR�
GLUHFWDPHQWH�D�RSWLPL]DU�FRQ�*DXVVLDQ�WUDV�PRGLILFDUOR��XQD�JUDQ�SDUWH�GHO�WLHPSR�GH�FiOFXOR�
VH� LQYHUWLUi�HQ�PRGLILFDU� VXVWDQFLDOPHQWH�HVWDV�GLVWDQFLDV�\�iQJXORV��DGHPiV�GHO� WLHPSR�
QHFHVDULR�SDUD�FDOFXODU�HO�HVSHFWUR�GH�DXWRYDORUHV�\�GHPiV�SURSLHGDGHV�HOHFWUyQLFDV�GHO�
PLVPR��

3RU�HOOR��VH�SXHGH�UHGXFLU�HQRUPHPHQWH�HO� WLHPSR�GH�FiOFXOR�VL�VH�HQYtD�D�*DXVVLDQ�XQ�
IUDJPHQWR�TXH�VH�HQFXHQWUH�PHQRV�GLVWRUVLRQDGR�HVWUXFWXUDOPHQWH��SDUD�HOLPLQDU�WRGRV�HVRV�
FiOFXORV� GHO� SURFHVR�� (VWR� VH� SXHGH� ORJUDU� KDFLHQGR� XVR� GH� PpWRGRV� FOiVLFRV� GH�
RSWLPL]DFLyQ�HVWUXFWXUDO�� ORV�FXDOHV�VRQ�VHQFLOORV�GH�FRGLILFDU�\�PX\�UiSLGRV�GH�FRPSXWDU��
SHUIHFWDPHQWH�IDFWLEOHV�HQ�XQ�RUGHQDGRU�GH�VREUHPHVD��8QR�GH�ORV�PiV�FRQRFLGRV��\�HO�FXDO�
VH�KD�LQFOXLGR�HQ�+H[)HUD��HV�OD�0HFiQLFD�0ROHFXODU��VHJ~Q�OD�FXDO�VH�FRQVLGHUDQ�ORV�iWRPRV�
\� HQODFHV�GH�XQD�PROpFXOD� R� VLVWHPD� FRPR�ERODV� \�PXHOOHV�� KDFLHQGR�XVR�GH�PRGHORV�
FOiVLFRV�FRPR�HO�RVFLODGRU�DUPyQLFR���

3DUD�SRGHU�LPSOHPHQWDU�HVWH�PpWRGR�HQ�+H[)HUD�VH�UHDOL]DURQ�GLIHUHQWHV�FiOFXORV�UHODWLYRV�
DO�HQODFH�&�&�HQ�ORV�IUDJPHQWRV�SDUD�FRPSUREDU�VL�HQ�HIHFWR�VH�SRGtD�HPSOHDU�HO�PRGHOR�
GHO�RVFLODGRU�DUPyQLFR�VLPSOH��$Vt��SDUD�XQ�PLVPR�IUDJPHQWR��GH�VLHWH�DQLOORV�HQ�HVWH�FDVR�
SDUD�DFHOHUDU�HO�SURFHVR��VH�WRPy�XQ�HQODFH�&�&�HQ�FRQFUHWR��XQR�GH�ORV�TXH�FRQIRUPDEDQ�
HO�KH[iJRQR�LQLFLDO�SDUD�UHGXFLU�DO�Pi[LPR�ORV�HIHFWRV�GHO�ERUGH��\�VH�YDULy�PDQXDOPHQWH�VX�
ORQJLWXG�� WDQWR� DODUJiQGROR� FRPR� FRPSULPLpQGROR�� &DGD� XQR� GH� HVWRV� FDVRV� VH� PDQGy�
SRVWHULRUPHQWH�D�*DXVVLDQ��SDUD�REWHQHU�VX�HQHUJtD� WRWDO�FRQ�')7��\�FRPSUREDU�HQ�TXp�
JUDGR�VH�FXPSOtD�OR�HVWDEOHFLGR�SRU�HO�PRGHOR�FOiVLFR��
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&RPR�VH�YH�HQ� OD� VLJXLHQWH�JUiILFD� �)LJXUD����� DO� UHSUHVHQWDU� OD�HQHUJtD� WRWDO� IUHQWH�D� OD�
ORQJLWXG�GHO�HQODFH�&�&��κ��VH�REWLHQH�XQD�GLVWULEXFLyQ�GH�SXQWRV�SDUDEyOLFD��(Q�GLFKD�ILJXUD�
ORV�GDWRV�VH�KDQ�GHVSOD]DGR�HQ�DPERV�HMHV�SDUD�IDFLOLWDU�VX�FRPSUHQVLyQ��HQ�HO�YHUWLFDO�VH�
KD�UHVWDGR�OD�HQHUJtD�PtQLPD��\�HQ�HO�KRUL]RQWDO�OD�GLVWDQFLD�GH�HTXLOLEULR��$PERV�SDUiPHWURV�
FRUUHVSRQGHQ�D�OD�SRVLFLyQ�GHO�YpUWLFH�GH�GLFKD�SDUiEROD��REWHQLGD�PHGLDQWH�XQ�DMXVWH�SRU�
PtQLPRV�FXDGUDGRV��GH�VX�GHULYDGD�VH�REWLHQH�OD�SRVLFLyQ�GHO�PtQLPR��HQFRQWUDQGR�HO�YDORU�
GH�κ�HQ�HO�TXH�VH�DQXOD��
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)LJXUD����0RGHOR�GHO�RVFLODGRU�DUPyQLFR�VLPSOH�SDUD�HO�HQODFH�&���&��FDOFXODGR�SRU�')7��

$GHPiV�GH�REWHQHU�OD�GLVWDQFLD�GH�HQODFH�GH�HTXLOLEULR��GH���������Հ��OD�FXDO�HV�PX\�SUy[LPD�
D�OD�HQFRQWUDGD�HQ�HO�JUDIHQR��������Հ���WDPELpQ�VH�SXHGH�REWHQHU�OD�FRQVWDQWH�GH�IXHU]D�
GHO�HQODFH��DPERV�SDUiPHWURV�QHFHVDULRV�SDUD�HO�PRGHOR�GH�ERODV�\�PXHOOHV��(VWD�FRQVWDQWH�
VH�H[WUDH�GHO�SULPHU�WpUPLQR�GH�GLFKD�SDUiEROD��
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(VWD�FRQVWDQWH�GH�IXHU]D�N�HV�OD�HPSOHDGD�HQ�HO�PyGXOR�GH�RSWLPL]DFLyQ�GH�+H[)HUD��\�DO�
KDEHUVH�H[WUDtGR�GHO�HQODFH�&�&�VyOR�VH�SXHGH�DSOLFDU�D�IUDJPHQWRV�GH�JUDIHQR��3DUD�RWURV�
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PDWHULDOHV��FRPR�HO�QLWUXUR�GH�ERUR�R�VLOLFHQR��WDPELpQ�LPSOHPHQWDGRV��IXH�SUHFLVR�FDOFXODU�
ODV� FRQVWDQWHV� GH� IXHU]D�FRUUHVSRQGLHQWHV�D� RWURV� HQODFHV� TXtPLFRV�� FRPR�%�1�R�6L�6L��
VLJXLHQGR�HO�PLVPR�SURFHGLPLHQWR��3XHVWR�TXH�HO�PDWHULDO�GH�HVWXGLR�HQ�HVWD�7HVLV�HV�HO�
JUDIHQR��QR�VH�HQWUDUi�HQ�GHWDOOH�VREUH�ORV�DMXVWHV�UHDOL]DGRV�QL�ORV�YDORUHV�REWHQLGRV��

&DEH�PHQFLRQDU�TXH��HQ�ODV�HWDSDV�SUHOLPLQDUHV�GHO�HVWXGLR��FXDQGR�D~Q�HUD�XQ�7UDEDMR�GH�
)LQ� GH� *UDGR� >���@� \� 7UDEDMR� GH� )LQ� GH� 0iVWHU� >���@�� pVWD� HUD� OD� ~QLFD� RSWLPL]DFLyQ�
HVWUXFWXUDO�TXH�VH�UHDOL]DED�VREUH�HO�IUDJPHQWR��')7�VH�HPSOHDED�VyOR�SDUD�HO�FiOFXOR�GH�
HQHUJtDV�\�DXWRYDORUHV��QR�SDUD�RSWLPL]DFLyQ��(VWR�VH�GHEH�D�TXH�HQ�DTXHO�PRPHQWR�VH�
HPSOHDED� *DXVVLDQ� ���� HO� FXDO� QR� SHUPLWtD� DSOLFDU� ODV� FRQGLFLRQHV� QHFHVDULDV� D� OD�
RSWLPL]DFLyQ�GH�IRUPD�TXH�HO�IUDJPHQWR�PDQWXYLHVH�VX�FXUYDWXUD��OR�FXDO�Vt�HUD�SRVLEOH�FRQ�
HO� FyGLJR� GH� +H[)HUD�� &RQ� HO� XVR� GH� *DXVVLDQ� ��� DO� FRPHQ]DU� HO� 'RFWRUDGR�� ODV�
&RRUGHQDGDV� ,QWHUQDV� GH� *DXVVLDQ� �*,&� GH� DKRUD� HQ� DGHODQWH�� SHUPLWtDQ� HVWH� WLSR� GH�
UHVWULFFLRQHV��SRU�OR�TXH�VH�SXGR�XVDU�')7�WDQWR�SDUD�OD�RSWLPL]DFLyQ�FRPR�SDUD�HO�FiOFXOR�
HOHFWUyQLFR�\�UHDOL]DQGR�SRU�HOOR�XQ�HVWXGLR�SOHQDPHQWH�FXiQWLFR�GHO�VLVWHPD��

�

����0pWRGR�GH�FiOFXOR�
�

(Q�HO�FDStWXOR�DFHUFD�GH�ORV�PpWRGRV�FRPSXWDFLRQDOHV�HPSOHDGRV�HQ�HVWH�SUR\HFWR�VH�KD�
KDEODGR�H[WHQVDPHQWH� GH�')7� \� GH� FyPR� VH�EDVD� HQ� FRQVLGHUDU� TXH� OD�HQHUJtD�GH� XQ�
VLVWHPD�HV�XQ�IXQFLRQDO�GH�OD�GHQVLGDG�HOHFWUyQLFD�GHO�PLVPR��6H�KD�H[SOLFDGR�WDPELpQ�FyPR�
')7�SRVWXOD�OD�H[LVWHQFLD�GH�XQ�IXQFLRQDO�XQLYHUVDO�YiOLGR�SDUD�WRGRV�ORV�VLVWHPDV�TXH��VLQ�
HPEDUJR��D~Q�VH�GHVFRQRFH��SRU�OR�TXH�ORV�GLIHUHQWHV�PpWRGRV�HPSOHDGRV�KDFHQ�XVR�GH�
DSUR[LPDFLRQHV� D� HVWH� WpUPLQR� GHVFRQRFLGR�� (O� GHWHUPLQDU� TXp� DSUR[LPDFLyQ� VH� YD� D�
HPSOHDU��\�RWURV�GHWDOOHV� WpFQLFRV�TXH�VH� WUDWDUiQ�PiV�DGHODQWH��FRQVWLWX\HQ�HO�VLJXLHQWH�
SDVR�HQ�OD�RSWLPL]DFLyQ�GHO�SURFHVR�GH�FiOFXOR��

6REUH�ORV�IXQFLRQDOHV�D�FRQVLGHUDU�HQ�HVWH�HVWXGLR��\�FRQ�\D�FLHUWD�FRPSUHVLyQ�DFHUFD�GHO�
IXQFLRQDPLHQWR�GH�')7��OD�RSFLyQ�REYLD�SDUHFH�VHU�HPSOHDU�HO�IXQFLRQDO�KtEULGR�%�/<3��DO�
KDEHU�GHPRVWUDGR�VXV�FDSDFLGDGHV�HQ�QXPHURVRV�VLVWHPDV�TXtPLFRV�GH�GLYHUVD�QDWXUDOH]D��
\�VLHQGR�HO�HVWiQGDU�HQ�HVWH�WLSR�GH�FiOFXORV��1R�REVWDQWH��QR�KD�VLGR�OD�~QLFD�RSFLyQ�TXH�
VH�KD�WHQLGR�HQ�FXHQWD��\D�TXH�DGHPiV�TXH�HVWH�VH�YD�D�FRQVLGHUDU�HO�IXQFLRQDO�PiV�VHQFLOOR��
/'$��SRU�VX�FRQVLGHUDEOH�UDSLGH]�GH�FiOFXOR�GHQWUR�GH� WRGRV� ORV� IXQFLRQDOHV�GLVSRQLEOHV��
DXQTXH�WLHQGH�D�SURSRUFLRQDU�UHVXOWDGRV�SRFR�~WLOHV�PiV�DOOi�GHO�HVWDGR�VyOLGR��

(Q�SULQFLSLR��/'$�QR�VHUtD�XQD�EXHQD�RSFLyQ�FRPR�PpWRGR�D�HPSOHDU�HQ�QXHVWUR�HVWXGLR��
GH�QR�VHU�SRU�XQ�FLHUWR�GHWDOOH��$XQTXH�%�/<3�HV�PHMRU�HQ�OD�PD\RUtD�GH�ORV�FDVRV��SDUD�ODV�
HVWUXFWXUDV�EDVDGDV�HQ�FDUERQR�WLSR�JUDIHQR�/'$�VH�SRQH�SRU�GHODQWH��DOJR�WDQ�VLPSOH�FRPR�
HO�JUDILWR��HQWHQGLGR�FRPR�OiPLQDV�GH�JUDIHQR�SDUDOHODV�D�XQD�FLHUWD�GLVWDQFLD�GH�HTXLOLEULR��
HV�SRVWXODGR� FRPR�DOJR� LQHVWDEOH�SRU� %�/<3� >���@�� SXHVWR� TXH�QR� WLHQH�XQ� WUDWDPLHQWR�
DGHFXDGR�GH�ODV�IXHU]DV�GH�GLVSHUVLyQ��TXH�YLHQHQ�D�VHU�ODV�UHVSRQVDEOHV�GHO�DSLODPLHQWR�
HQWUH�FDSDV��/'$�Vt�SURSRUFLRQD�XQD�GLVWDQFLD�GH�HTXLOLEULR�FHUFDQD�D�OD�REVHUYDGD��VL�ELHQ�
HV�FLHUWR�TXH�VH�GHEH�PiV�D�XQ�FDVR�GH�FDQFHODFLyQ�GH�HUURUHV�PiV�TXH�D�XQ�WUDWDPLHQWR�
PDWHPiWLFR�ULJXURVR��(VWD�FLUFXQVWDQFLD�QR�HV�~QLFD��\D�TXH�/'$�Vt�WLHQGH�D�GDU�PHMRUHV�
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SUHGLFFLRQHV� HQ� VLVWHPDV� EDVDGRV� HQ� JUDIHQR� TXH� %�/<3� >�������@�� SRU� OR� TXH� DPERV�
IXQFLRQDOHV�WLHQHQ�PpULWRV�VXILFLHQWHV�SDUD�VHU�HOHJLGRV�HQ�HVWH�HVWXGLR���

8QD�~OWLPD�DOWHUQDWLYD��OD�FXDO�VH�HPSOHy�DQWHV�GHO�FRPLHQ]R�GH�OD�7HVLV��FXDQGR�VH�WUDWDED�
GH�XQ�7UDEDMR�GH�)LQ�GH�*UDGR�\�0iVWHU�� HV�HO�XVR�GH�XQ�PpWRGR�PL[WR�HQWUH�FOiVLFR�\�
FXiQWLFR�� <D� VH� KD� FRPHQWDGR� TXH�� HQ� ODV� HWDSDV� LQLFLDOHV�� QR� HUD� YLDEOH� UHDOL]DU� XQD�
RSWLPL]DFLyQ� HVWUXFWXUDO� FRQ� ')7� SXHVWR� TXH� QR� VH� SRGtD� JDUDQWL]DU� TXH� HO� IUDJPHQWR�
FRQVHUYDVH�OD�FXUYDWXUD�JHQHUDO��DO�QR�H[LVWLU�ODV�*,&�HQ�*DXVVLDQ�����3RU�HOOR��VH�HPSOHy�
OD�0HFiQLFD�0ROHFXODU� FRGLILFDGD�HQ�+H[)HUD�SDUD� OD� UHODMDFLyQ�HVWUXFWXUDO�� \�')7� �/'$�
FRQFUHWDPHQWH��FRPR�PpWRGR�SDUD�HO�FiOFXOR�GH�HQHUJtD�\�DXWRYDORUHV��6H�SXHGH�FRQVLGHUDU�
XQ�PpWRGR�VHPLFOiVLFR��SXHVWR�TXH��DGHPiV�GH�HPSOHDU�00�\�')7��OD�FRQVWDQWH�GH�IXHU]D�
SDUD�00�VH�H[WUDMR�XVDQGR�PpWRGRV�')7��

$Vt��VH�KD�KHFKR�XQD�FRPSDUDWLYD�GH�ORV�WUHV�PpWRGRV�GH�FiOFXOR�PHQFLRQDGRV��PL[WR��/'$�
\� %�/<3�� DSOLFDGRV� D� IUDJPHQWRV� KH[DJRQDOHV� GHO� GLH]� DQLOORV� VRPHWLGRV� D� FXUYDWXUD�
HVIpULFD��)LJXUD�����3DUD�FDGD�FDVR�VH�KD�KHFKR�XQ�EDUULGR�PRGLILFDQGR�HO�UDGLR�GH�FXUYDWXUD�
\�WRPDQGR�OD�HQHUJtD�WRWDO�GHO�VLVWHPD��LQFOX\HQGR�DGHPiV�HO�IUDJPHQWR�SODQR�FRPR�SXQWR�
GH� UHIHUHQFLD�� SDUD� ILQDOPHQWH� UHSUHVHQWDU� OD� HQHUJtD� GH� FXUYDWXUD� �HQWHQGLGD� FRPR� OD�
GLIHUHQFLD�HQWUH�OD�HQHUJtD�REWHQLGD�SDUD�XQ�UDGLR�HVSHFtILFR�\�OD�REWHQLGD�SDUD�HO�SODQR��\�
��5��� OD� FXUYDWXUD� GHO� IUDJPHQWR�� $TXt� VyOR� VH� YD� D� XVDU� D� HIHFWRV� FRPSDUDWLYRV�� OD�
LQWHUSUHWDFLyQ�GH�ORV�UHVXOWDGRV�REWHQLGRV�VH�UHDOL]DUi�PiV�DGHODQWH��HQ�XQ�FDStWXOR�SURSLR��

'H�HVWH�PRGR��\�WDO�\�FRPR�VH�REVHUYD�HQ�OD�)LJXUD����ORV�UHVXOWDGRV�REWHQLGRV�SRU�/'$�\�
%�/<3�VRQ�SUiFWLFDPHQWH�LGpQWLFRV��PLHQWUDV�TXH�ODV�HQHUJtDV�FRUUHVSRQGLHQWHV�DO�PpWRGR�
PL[WR� VRQ� FRQVLGHUDEOHPHQWH� PD\RUHV�� DOJR� OyJLFR� WHQLHQGR� HQ� FXHQWD� TXH� OD� ~QLFD�
RSWLPL]DFLyQ� VH� KL]R� FRQ� 0HFiQLFD� 0ROHFXODU�� REWHQLHQGR� XQD� JHRPHWUtD� TXH� QR�
FRUUHVSRQGH�D�OD�GH�HTXLOLEULR�/'$��

�

)LJXUD����&RPSDUDWLYD�GH�HQHUJtDV�GH�FXUYDWXUD�FRQ�GLVWLQWDV�DSUR[LPDFLRQHV��/'$��%�/<3�\�XQ�PpWRGR�PL[WR��

�

$� OD� YLVWD�GH� ORV� UHVXOWDGRV�VH�SRGUtD�HPSOHDU� WDQWR� /'$� FRPR�%�/<3� FRPR� IXQFLRQDO��
SXHVWR�TXH�SURSRUFLRQDUiQ�HO�PLVPR�UHVXOWDGR�R�WHQGHQFLDV�PX\�VLPLODUHV��3RU�HOOR��SDUD�
HVWH�WLSR�GH�VLVWHPDV�EDVDGRV�HQ�FDUERQR�VH�SXHGH�XWLOL]DU�/'$�HQ�VXVWLWXFLyQ�GH�%�/<3��
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FRQ�OD�FHUWH]D�GH�TXH�ORV�GDWRV�UHFDEDGRV�VHUiQ�VLPLODUHV�D�ORV�REWHQLGRV�FRQ�IXQFLRQDOHV�
PiV�FRPSOHMRV�\�HO�WLHPSR�GH�FiOFXOR�HV�FRQVLGHUDEOHPHQWH�PHQRU��

8Q�~OWLPR�DVSHFWR�DO�FRQVLGHUDU�HO�FiOFXOR�HV�OD�EDVH�HPSOHDGD��TXp�FRQMXQWR�GH�IXQFLRQHV�
VH�YDQ�D�XWLOL]DU�SDUD�UHSUHVHQWDU�ORV�RUELWDOHV�GH�FDGD�iWRPR�LPSOLFDGR�HQ�HO�VLVWHPD��(Q�
HVWH� DVSHFWR� VH� KD� SUHIHULGR� HPSOHDU� OD� EDVH� ����*�G�S��� WDPELpQ� FRQRFLGD� FRPR��
����*

�>���@��XQD�EDVH�HVWiQGDU�SDUD�FiOFXORV�GH�HVWUXFWXUDV�GH�FDUERQR��(VWD�EDVH�LPSOLFD�
TXH�SDUD�UHSUHVHQWDU�ORV�RUELWDOHV�DWyPLFRV�VH�YDQ�D�HPSOHDU�IXQFLRQHV�JDXVVLDQDV��GH�DKt�
OD�*���HVSHFtILFDPHQWH�FRPELQDFLRQHV�OLQHDOHV�GH�HVWDV��XQD�FRPELQDFLyQ�GH���JDXVVLDQDV�
SDUD�ORV�RUELWDOHV�LQWHUQRV��\�GRV�FRPELQDFLRQHV��XQD�GH���JDXVVLDQDV�\�RWUD�FRQ�VROR�XQD��
SDUD�ORV�RUELWDOHV�GH�YDOHQFLD�� ORV�TXH�FRQWULEX\HQ�IXQGDPHQWDOPHQWH�DO�HQODFH��$GHPiV��
LQFRUSRUD�ORV�RUELWDOHV�G�\�S�FRPR�IXQFLRQHV�GH�SRODUL]DFLyQ�SDUD�GHVFULELU�PHMRU�ORV�HQODFHV��
FRQ�ORV�G�SDUD�ORV�iWRPRV�GH�FDUERQR��\�ORV�S�SDUD�ORV�GH�KLGUyJHQR��

�

����3DTXHWH�GH�RQGDV�
�

(Q�HO�FDStWXOR�GHGLFDGR�D�OD�HYROXFLyQ�WHPSRUDO�VH�KD�FRPHQWDGR�FyPR�VH�SXHGHQ�HPSOHDU�
SDTXHWHV� GH� RQGD� JDXVVLDQRV� FRPR� IXQFLRQHV� GH� RQGD� YiOLGDV�� FRQFHELGRV� FRPR�
FRPELQDFLRQHV� OLQHDOHV�GH� ORV�RUELWDOHV�PROHFXODUHV�REWHQLGRV�HQ�HO�FiOFXOR��(Q�SULQFLSLR�
HVWH�VHUtD�XQ�QXHYR�DVSHFWR�TXH�RSWLPL]DU�GH�FDUD�DO�DQiOLVLV��SXHVWR�TXH�OD�SRVLFLyQ�GHO�
SDTXHWH� \� VX� DQFKXUD� ²HQ� TXp� RUELWDO� HVWi� FHQWUDGR� \� FXiQWRV� DEDUFD� HO� SDTXHWH²�
EiVLFDPHQWH�GHWHUPLQD�FyPR�VHUi�OD�HYROXFLyQ�WHPSRUDO�\�TXp�WLHPSRV�VH�H[WUDHUiQ�GH�HOOD��

3DUD� HVWH� HVWXGLR�� VLQ� HPEDUJR�� QR� KD� VLGR� QHFHVDULR� XQ� SURFHVR� GH� RSWLPL]DFLyQ� WDQ�
FRPSOHMR�FRPR�ORV�YLVWRV�SDUD�HO�WDPDxR�GHO�IUDJPHQWR�R�HO�PpWRGR�GH�FiOFXOR��GHELGR�VREUH�
WRGR�DO�KHFKR�GH�TXH�ORV�FiOFXORV�GH�OD�HYROXFLyQ�WHPSRUDO�VRQ�PXFKtVLPR�PiV�VHQFLOORV�\�
UiSLGRV�HQ�FRPSDUDFLyQ��VLHQGR�IiFLOPHQWH�LPSOHPHQWDEOHV��XQD�YH]�FDOFXODGR�HO�HVSHFWUR�
GH�HQHUJtDV�FRQ�*DXVVLDQ��HQ�+H[)HUD��

6REUH�HO�SDTXHWH�HPSOHDGR�HQ�HVWH�HVWXGLR��HQ�XQ�SULQFLSLR�VH�RSWy�SRU�XVDU�XQR�EDVDGR�HQ�
HQHUJtDV��HVFRJLHQGR�XQ�YDORU�FHQWUDO�GH�HVWD�\�DVLJQDQGR�ORV�FRHILFLHQWHV�D�SDUWLU�GH�ODV�
GLIHUHQFLDV�HQWUH�DXWRYDORUHV��VH�FRQVLGHUy�TXH�XQD�HQHUJtD�FHQWUDO�GH�����H9��DEDUFDQGR�OD�
UDPD�SRVLWLYD�GHO�HVSHFWUR��GH�QLYHOHV�GHVRFXSDGRV���DVHTXLEOH�SDUD�XQ�KLSRWpWLFR�PRQWDMH�
H[SHULPHQWDO� \� FRQ� XQD� GLVWULEXFLyQ� GH� QLYHOHV� SDUHFLGD� HQ� OD� RWUD� UDPD�� HUD�PiV� TXH�
DGHFXDGD�� 6LQ� HPEDUJR�� SRFR� GHVSXpV� VH� YLR� TXH� SDUD� SRGHU� HPSOHDU� OD� DSUR[LPDFLyQ�
DQDOtWLFD�SDUD� ORV� WLHPSRV�HUD� QHFHVDULR� TXH� HO�SDTXHWH� GH� RQGDV� HVWXYLHVH�EDVDGR� HQ�
Q~PHUR�GH�RUELWDO��GH�PRGR�TXH�VH�VHOHFFLRQy�FRPR�QLYHO�FHQWUDO�HO�PiV�FHUFDQR��HQ�HO�
VLVWHPD�HVWXGLDGR�SRU�DTXHO�HQWRQFHV��D�ORV�����H9��TXH�UHVXOWy�VHU�HO�RUELWDO����/802�����

/D�DQFKXUD�GHO�SDTXHWH�HV�XQ�SDUiPHWUR�GH�HVSHFLDO�LPSRUWDQFLD�SXHVWR�TXH��FRPR�\D�VH�
KD�FRPHQWDGR��HV�QHFHVDULR�TXH�HO�VLVWHPD�WHQJD�XQD�HQHUJtD�FLHUWDPHQWH�GHILQLGD�SDUD�
TXH�VH�SURGX]FD�HO�IHQyPHQR�GH�OD�UHJHQHUDFLyQ�FXiQWLFD��OR�FXDO�VH�SXHGH�PRGXODU�FRQ�HO�
Q~PHUR�\�FRQWULEXFLyQ�GH�QLYHOHV�GH�HVWH��(Q�HVWH�FDVR��SDUD�REWHQHU�XQ�SDTXHWH�GH�RQGDV�
DSURSLDGR�VH�KD�HPSOHDGR�XQ�YDORU�GH������GH�HVWD�IRUPD�VH�FRQVLJXHQ�FLQFR�RUELWDOHV�FRQ�
XQD�FRQWULEXFLyQ�VLJQLILFDWLYD�²VXSHULRU�D������²��GH�ORV�FXDOHV�ORV�WUHV�FHQWUDOHV�VRQ�ORV�
SULQFLSDOHV�FRQVWLWX\HQWHV��&RQ�HVWD�GLVWULEXFLyQ��OD�FXDO�SXHGH�REVHUYDUVH�HQ�OD�)LJXUD����
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VH�KD�ORJUDGR�XQD�HYROXFLyQ�WHPSRUDO�VHQFLOOD��FRQ�XQD�UHJHQHUDFLyQ�FXiQWLFD�HYLGHQWH�\�
XQRV�WLHPSRV�IiFLOPHQWH�H[WUDtEOHV�HQ�OD�JUDQ�PD\RUtD�GH�FDVRV��

�

)LJXUD����&RHILFLHQWHV�GHO�SDTXHWH�GH�RQGDV�JDXVVLDQR�VLPSOH��FHQWUDGR�HQ�HO�RUELWDO���\�FRQ�DQFKXUD������6H�
SXHGH�DSUHFLDU�OD�FRQWULEXFLyQ�GH�FLQFR�QLYHOHV�DO�PLVPR��VLHQGR�ORV�WUHV�FHQWUDOHV�ORV�PiV�UHOHYDQWHV��

(O� KHFKR� GH� TXH� OD� GHQVLGDG� GH� QLYHOHV� D� DPERV� ODGRV� GHO� HVSHFWUR� SDUD� HO� SDTXHWH�
HPSOHDGR�VHD�VLPLODU�WLHQH�RWUD�XWLOLGDG��DGHPiV�GH�SRGHU�HVWXGLDU�VLQ�SUREOHPD�OD�HYROXFLyQ�
WHPSRUDO�HQ�OD�UDPD�QHJDWLYD�\�SRGHU�FRPSDUDU�ORV�UHVXOWDGRV��WDPELpQ�HV�SRVLEOH�HPSOHDU�
XQ�SDTXHWH�GH�RQGDV�GREOH��IRUPDGR�SUHFLVDPHQWH�SRU�OD�VXSHUSRVLFLyQ�GH�ODV�GRV�FXUYDV�
JDXVVLDQDV�SDUD�FDGD�SDTXHWH�LQGLYLGXDO��(VWH�SDTXHWH�HV�HO�TXH�SHUPLWH�OD�REVHUYDFLyQ�GHO�
~OWLPR�WLHPSR�GH�UHJHQHUDFLyQ�PHQFLRQDGR�DQWHULRUPHQWH��HO�=LWWHUEHZHJXQJ��VREUH�HO�FXDO�
VH�GHGLFDUi�XQ�FDStWXOR�DSDUWH�HQ�HO�DQiOLVLV�GH�UHVXOWDGRV��

�

����$SUR[LPDFLyQ�DQDOtWLFD�
�

/D�~OWLPD�VHFFLyQ�GH�HVWH�FDStWXOR�VH�GHGLFDUi�D�OD�DSUR[LPDFLyQ�DQDOtWLFD�GH�ORV�WLHPSRV�GH�
UHJHQHUDFLyQ�\�VX�RSWLPL]DFLyQ��$QWHULRUPHQWH��\�HPSOHDQGR�FRPR�UHIHUHQFLD�HO�WUDEDMR�GH�
5RELQHWW� >���@�� \D�VH�KDEOy�GH�FyPR�VH�SRGtD�H[WUDHU� YDORUHV�DSUR[LPDGRV�GH� WRGRV� ORV�
WLHPSRV� HPSOHDQGR� XQD� IXQFLyQ� TXH� GHVFULELHVH�HO� HVSHFWUR�GH�DXWRYDORUHV�� XVDQGR� XQ�
GHVDUUROOR�HQ�VHULH�GH�7D\ORU�\�ODV�GHULYDGDV�GH�GLFKD�IXQFLyQ�SDUD�HOOR��(Q�HVWD�VHFFLyQ�VH�
WUDWDUi� TXp� IXQFLyQ� XWLOL]DU� SDUD�DSUR[LPDU�HO� HVSHFWUR�� FRQ� SUXHEDV� HQWUH� ODV�GLIHUHQWHV�
IRUPDV�GH�DMXVWH�SDUD�FRPSUREDU�FXiO�GD�ORV�WLHPSRV�PiV�FHUFDQRV�D�ORV�REWHQLGRV�GH�OD�
HYROXFLyQ�WHPSRUDO��

(Q�SULPHU�OXJDU��SDUD�SRGHU�KDFHU�XVR�GH�HVWD�DSUR[LPDFLyQ��\�SRVWHULRUPHQWH�SDUD�HO�FiOFXOR�
GH�OD�HYROXFLyQ�WHPSRUDO�WDPELpQ��HV�SUHFLVR�HOLPLQDU�OD�GHJHQHUDFLyQ�GHO�HVSHFWUR��TXLWDU�
HVRV�DXWRYDORUHV�FRQ�YDORUHV�HQ�SULQFLSLR�LGpQWLFRV��'DGR�TXH�VH�XWLOL]DQ�PpWRGRV�GH�FiOFXOR�
PiV� UHDOLVWDV�FRPR�')7�� OD�GHJHQHUDFLyQ� TXH� VH�GHEHUtD� D� OD� VLPHWUtD� \� HVWUXFWXUD�GHO�
IUDJPHQWR� QR� HV� H[DFWD�� SHUR� Vt� VH� SURGXFH� HQ� IRUPD� GH� DXWRYDORUHV� GH� QLYHOHV� PX\�
VLPLODUHV��'H�DKt�TXH�SDUD�HOLPLQDU�HVWD�SVHXGR�GHJHQHUDFLyQ�QR�VH�SXHGDQ�EXVFDU�YDORUHV�
LGpQWLFRV�� VLQR� TXH� KD\� TXH� HVWDEOHFHU� HO� UDQJR� D� SDUWLU� GHO� FXDO� GRV� QLYHOHV� VRQ�
GHJHQHUDGRV��



� ����(O�VLVWHPD�GH�HVWXGLR�

'HILQLU� HVWH� SDUiPHWUR� GH� VLPLOLWXG�� HVWD� WROHUDQFLD�� QR� HV� DOJR� VHQFLOOR�� SXHVWR� TXH� DO�
PRGLILFDU�HO�IUDJPHQWR�HO�HVSHFWUR�VH�LUi�DOHMDQGR�PiV�\�PiV�GHO�FDVR�GHJHQHUDGR�LGHDO��
YLVWR�IXQGDPHQWDOPHQWH�HQ�HO�FDVR�SODQR��6X�YDORU�GHEH�HVFRJHUVH�FRQ�FXLGDGR��SXHVWR�TXH�
VL�HV�PX\�EDMR�HO�HVSHFWUR�DSHQDV�FDPELDUi��\�VL�HV�PX\�DOWR�VH�SRGUtDQ�HOLPLQDU�QLYHOHV�QR�
GHJHQHUDGRV��

&RPR�FULWHULR�SDUD�FRPSUREDU�VL�XQD�FLHUWD�WROHUDQFLD�HV�DSURSLDGD�VH�KD�WHQLGR�HQ�FXHQWD�
HO�UDQJR�GH�HQHUJtDV�HQ�HO�TXH�WLHQH�OXJDU�HO�HVWXGLR��HQ�WRUQR�D�ORV�����H9��\�HO�KHFKR�GH�
TXH�XQD�PLVPD�WROHUDQFLD�GHEHUtD�YDOHU�SDUD�ODV�P~OWLSOHV�FRQGLFLRQHV�GH�HVWXGLR��FRPR�HO�
EDUULGR�GH�FXUYDWXUDV�PHQFLRQDGR�UHFLHQWHPHQWH��SRU�HMHPSOR��$Vt��VH�SDUWLy�GH�XQ�YDORU�
EDVH�GH�������H9��HO�FXDO�VH�LQFUHPHQWy�D��������H9�SDUD�SRGHU�DEDUFDU�ORV�FDVRV�PiV�
H[WUHPRV��(VWH�YDORU�URQGD�HO������GH�OD�HQHUJtD�GHO�QLYHO�FHQWUDO�GHO�SDTXHWH��SRU�OR�TXH�VH�
SXHGH�FRQVLGHUDU�XQD�WROHUDQFLD�DSURSLDGD�SDUD�HO�DQiOLVLV��

6HOHFFLRQDGD�OD�WROHUDQFLD�\�OLPSLDGR�HO�HVSHFWUR��HO�VLJXLHQWH�SDVR�HV�HVFRJHU�TXp�IXQFLyQ�
XWLOL]DU� SDUD� DSUR[LPDU� HO� HVSHFWUR�� WHQLHQGR� HQ� FXHQWD� TXH� GHEH� VHU� GLIHUHQFLDEOH� ODV�
VXILFLHQWHV�YHFHV�FRPR�SDUD�VDFDU�YDULRV�WLHPSRV�GH�UHJHQHUDFLyQ��8QR�GH�ORV�FDVRV�PiV�
VHQFLOORV��\�HO�TXH�VH�KD�HPSOHDGR�DTXt��HV�XQD�IXQFLyQ�SROLQyPLFD��REWHQHU�VXV�GHULYDGDV�
HV�PX\�VHQFLOOR��\�VH�SXHGH�VHOHFFLRQDU�FXiQWRV�WLHPSRV�VH�TXLHUHQ�HVFRJHU�HQ�IXQFLyQ�GHO�
JUDGR�GH�HVWD��

6L�ELHQ�VH�SRGUtD�XWLOL]DU�XQ�SROLQRPLR�SDUD�DMXVWDU�HO�HVSHFWUR�HQWHUR�� OR�PiV�SUiFWLFR�\�
VHQFLOOR�HV�VROR�DSUR[LPDU�XQD�SDUWH��HVSHFtILFDPHQWH�OD�VHFFLyQ�FRQ�ORV�QLYHOHV�TXH�DFDEHQ�
IRUPDQGR�SDUWH�GHO�SDTXHWH�GH�RQGDV��'DGR�TXH�HO�SDTXHWH�FRQWLHQH�HVHQFLDOPHQWH�FLQFR�
QLYHOHV�� HVWR�PDUFD� TXH� HO� JUDGR�Pi[LPR� GHO� SROLQRPLR� HV� FXDWUR�� SXHV� XQR� GH� JUDGR�
VXSHULRU��DXQTXH�SRVLEOH��QR�VHUtD�XQtYRFR��(O�JUDGR�PtQLPR�SRGUtD�VHU� FXDOTXLHUD��SHUR�
SXHVWR�TXH�VH�GHVHD�WHQHU�YDORUHV�DQDOtWLFRV�SDUD�HO�WLHPSR�GH�UHYLYDO��VHUtD�QHFHVDULR�XQR�
GH�JUDGR�GRV�SDUD�SRGHU�WHQHU�GHULYDGDV�GH�VHJXQGR�RUGHQ��

2WUD�RSFLyQ�HV�QR�HPSOHDU�ORV�FLQFR�DXWRYDORUHV�HQ�HO�DMXVWH��OR�TXH�LPSOLFDUtD�XVDU�VyOR�WUHV�
R�FXDWUR�GH�HOORV��HQWUH�ORV�FXDOHV�GHEHUtDQ�HQFRQWUDUVH�ORV�WUHV�QLYHOHV�FHQWUDOHV�SDUD�SRGHU�
UHSUHVHQWDU�DGHFXDGDPHQWH�HO�SDTXHWH��DO�VHU�ORV�GH�PD\RU�FRQWULEXFLyQ��6L�ELHQ�VH�SRGUtD�
HVFRJHU� DGHPiV� XQR� GH� ORV� QLYHOHV� H[WUHPRV�� HVWR� SURYRFDUtD� TXH� HO� DMXVWH� HVWXYLHUD�
GHVHTXLOLEUDGR��PiV�LQFOLQDGR�KDFLD�XQ�ODGR�GHO�HVSHFWUR��\�SXHVWR�TXH�HO�SDTXHWH�GH�RQGDV�
HV�VLPpWULFR��HVWR�GDUtD� OXJDU�D� LPSUHFLVLRQHV�QR�GHVHDGDV��3RU�HOOR�� OD�~QLFD�DOWHUQDWLYD�
UD]RQDEOH�D�HPSOHDU�ORV�FLQFR�QLYHOHV�HV�XVDU�ORV�WUHV�FHQWUDOHV��

)LQDOPHQWH��TXHGD�HVFRJHU�HO�JUDGR�GHO�SROLQRPLR��GHO�FXDO�\D�VH�VDEH�TXH�GHEH�HVWDU�HQWUH�
GRV�\�FXDWUR��DXQTXH�SDUD�ORV�WLHPSRV�TXH�VH�EXVFD�HVWXGLDU��FOiVLFR��UHYLYDO�H�LGHDOPHQWH�
VXSHUUHYLYDO��FRQ�XQR�GH�JUDGR�WUHV�EDVWDUtD��\D�TXH�WLHPSRV�GH�RUGHQ�PD\RU�VHUtDQ�PXFKR�
PiV� GLItFLOHV� GH� REVHUYDU�� /RV� DMXVWHV� HVFRJLGRV� SDUD� HVWD� FRPSDUDWLYD� KDQ� VLGR� XQD�
SDUiEROD� GH� �� SXQWRV� \� XQD� F~ELFD� GH� �� SXQWRV�� DPEDV� REWHQLGDV�PHGLDQWH� DMXVWH� SRU�
PtQLPRV�FXDGUDGRV��1R�REVWDQWH��\�DXQTXH�VH�KD�PHQFLRQDGR�DQWHULRUPHQWH�TXH�XVDU�XQ�
JUDGR�VXSHULRU�DO�Q~PHUR�GH�SXQWRV�QR�VHUtD�XQtYRFR��\D�TXH�QR�KD\�XQD�~QLFD�IXQFLyQ�TXH�
VH�DMXVWH�D�HVRV�GDWRV��HQ�ODV�HWDSDV�LQLFLDOHV�HV�OR�TXH�VH�HPSOHy��XQD�F~ELFD�DMXVWDQGR�
ORV�WUHV�QLYHOHV�FHQWUDOHV�GHO�SDTXHWH��1R�HV�PX\�FRPSOLFDGR�LPSOHPHQWDU�HO�FyGLJR�SDUD�
REWHQHU� XQD� IXQFLyQ� YiOLGD� HQ� +H[)HUD�� \� HQ� VX� PRPHQWR� VH� HPSOHy� HVWH� DMXVWH�
H[WHQVLYDPHQWH���
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(Q� OD� VLJXLHQWH�JUiILFD� �)LJXUD���� VH�PXHVWUDQ� ORV� WLHPSRV�GH� UHJHQHUDFLyQ�FOiVLFR�\�GH�
UHYLYDO�H[WUDtGRV�FRQ�FDGD�XQR�GH�ORV�WUHV�WLSRV�GH�DMXVWH��SDUiEROD�D����F~ELFD�D���\�F~ELFD�
D�����DGHPiV�GHO�YDORU�QXPpULFR�REWHQLGR�GLUHFWDPHQWH�GH�OD�HYROXFLyQ�WHPSRUDO��SDUD�XQ�
IUDJPHQWR� KH[DJRQDO� GH� GLH]� DQLOORV� FRQ� FXUYDWXUD� HVIpULFD�� HPSOHDQGR� \D� /'$� FRPR�
IXQFLRQDO��\�HO�SDTXHWH�GH�RQGDV�\D�GHVFULWR�DQWHULRUPHQWH��QLYHO�FHQWUDO����DQFKXUD�������

1DGD�PiV�REVHUYDU�ORV�JUiILFRV�VH�YH�TXH��D�SHVDU�GH�TXH�HV�OD�DSUR[LPDFLyQ�PiV�FRPSOHWD�
DO�XWLOL]DU�WRGR�HO�SDTXHWH�� OD�F~ELFD�GH���SXQWRV�HV�OD�TXH�GD�ORV�SHRUHV�UHVXOWDGRV�SDUD�
DPERV�WLHPSRV��HQ�HO�FOiVLFR�OD�WHQGHQFLD�JHQHUDO�HV�OD�PLVPD��SHUR�ORV�YDORUHV�VRQ�PXFKR�
PiV�GLVWDQWHV�TXH�HQ�HO�UHVWR�GH�ORV�DMXVWHV��\�HQ�HO�GH�UHYLYDO�GLUHFWDPHQWH�QR�DGRSWD�OD�
WHQGHQFLD�TXH�GHEHUtD���

(Q�ODV�RWUDV�GRV�RSFLRQHV��ORV�UHVXOWDGRV�VRQ�PXFKR�PiV�SUy[LPRV�D�ORV�QXPpULFRV��DGHPiV�
GH�PX\�VLPLODUHV�HQWUH�Vt��DOJR�FLHUWDPHQWH�FXULRVR� WHQLHQGR�HQ�FXHQWD�TXH�XQD�GH�HOODV�
SXHGH�HPSOHDU�PXOWLWXG�GH�SROLQRPLRV�TXH�FXPSODQ�ODV�FRQGLFLRQHV�HVWDEOHFLGDV��$�SHVDU�
GH�HVWH�OODPDWLYR�KDOOD]JR��OD�SDUiEROD�GH���SXQWRV�GD�WLHPSRV�OLJHUDPHQWH�PHMRUHV��DGHPiV�
GH�VHU�PDWHPiWLFDPHQWH�PiV�DSURSLDGD�TXH�XQD�F~ELFD�VHOHFFLRQDGD�HQWUH�PXFKDV�RWUDV�
TXH�SHUIHFWDPHQWH�SRGUtDQ�VHU�PXFKR�SHRUHV��3RU�HOOR��HO�SROLQRPLR�GH�DMXVWH�ILQDO�SDUD�HO�
HVSHFWUR�KD�VLGR�OD�SDUiEROD�GH�WUHV�SXQWRV��

�

�

)LJXUD� ��� &RPSDUDWLYDV� SDUD� HO� WLHPSR� FOiVLFR� �DUULED�� \� GH� UHYLYDO� �DEDMR�� SDUD� GLIHUHQWHV� DSUR[LPDFLRQHV�
DQDOtWLFDV�\�VX�YDORU�QXPpULFR��
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����3URJUDPDV�GH�FiOFXOR�
�

)LQDOPHQWH��DXQTXH�QR�HV�XQD�RSWLPL]DFLyQ�GHO�VLVWHPD�GH�HVWXGLR�SURSLDPHQWH�GLFKD��Vt�
TXH� FRQYLHQH�PHQFLRQDU� ORV� SURJUDPDV� GH� FiOFXOR� \� DSR\R� TXH� VH� KDQ� LGR� HPSOHDQGR�
GXUDQWH�HVWD�7HVLV��

3DUD�HO�GHVDUUROOR�GH�+H[)HUD��\�SRU�WDQWR�OD�JHQHUDFLyQ�GHO�VLVWHPD�\�HVWXGLR�GH�OD�HYROXFLyQ�
WHPSRUDO�� LQLFLDOPHQWH�VH�HPSOHy�6FLODE�FRPR�HQWRUQR�GH�SURJUDPDFLyQ�\�WUDEDMR��HQ�VXV�
YHUVLRQHV�������\���������GXUDQWH�HO�7)*�\�HO�7)0��0iV�DGHODQWH��DO�FRPHQ]DU�HO�'RFWRUDGR��
VH�SURFHGLy�DO�WUDVODGR�GHO�FyGLJR�D�0DWKHPDWLFD�������FRPR�\D�VH�KD�PHQFLRQDGR��3XHVWR�
TXH� VX� ILQDOLGDG� HUD� SURSRUFLRQDU� XQ� PHGLR� SDUD� FUHDU� XQD� KHUUDPLHQWD� GH� DSR\R�
HVSHFLDOL]DGD� QR� KD� KDELGR� XQ� FULWHULR� HVSHFtILFR� SDUD� VX� VHOHFFLyQ� PiV� DOOi� GH� VX�
GLVSRQLELOLGDG��

&RPR�SURJUDPD�GH�FiOFXOR�VH�KD�HPSOHDGR�*DXVVLDQ�GXUDQWH�WRGR�HO�SUR\HFWR�� LQFOXLGRV�
7)*�\�7)0��$GHPiV�GH�VHU�OD�KHUUDPLHQWD�HVWiQGDU�HPSOHDGD�HQ�OD�TXtPLFD�FRPSXWDFLRQDO��
VXV�DPSOLDV�RSFLRQHV�GH�FiOFXOR�\�VX�SRVLELOLGDG�GH�SDUDOHOL]DFLyQ�FRQWULEX\HURQ�D�VX�XVR�
FRQWLQXR��'XUDQWH�HO�7)*�\�7)0�VH�HPSOHy�OD�YHUVLyQ�����\�DO�FRPHQ]DU�HO�'RFWRUDGR�VH�
HPSH]y�D�XWLOL]DU� OD�YHUVLyQ����DO� LQFRUSRUDU�QXHYDV�FDSDFLGDGHV�GH�JUDQ�LQWHUpV�HQ�HVWH�
HVWXGLR���

3DUD�SUHSDUDU�ORV�FiOFXORV�SDUD�*DXVVLDQ�VH�HPSOHy�*DXVVYLHZ��YHUVLRQHV���\�����DGHPiV�
GH�SDUD�YLVXDOL]DU�ORV�UHVXOWDGRV�EiVLFRV�\�OD�JHRPHWUtD�UHVXOWDQWH���(Q�ODV�HWDSDV�LQLFLDOHV�
GH�+H[)HUD� IXH�SUHFLVR�HPSOHDU�RWURV�SURJUDPDV�SDUD�FRQYHUWLU� OD� VDOLGD�HQ�XQ� IRUPDWR�
OHJLEOH�SRU�*DXVVYLHZ��HQ�XQ�SULQFLSLR�VH�SUREy�$YRJDGUR��FDSD]�GH�UHDOL]DU�OD�FRQYHUVLyQ�
GH�;<=�D�02/���SHUR�HO�WDPDxR�GH�ORV�iWRPRV�VXSRQtD�XQ�SUREOHPD��SRU�OR�TXH�VH�DFDEy�
HPSOHDQGR� *DE(GLW� SDUD� HVWH� SURFHVR�� $� PHGLGD� TXH� +H[)HUD� IXH� FUHFLHQGR� VH�
LQFRUSRUDURQ�ODV�IXQFLRQHV�QHFHVDULDV�SDUD�JHQHUDU�GLUHFWDPHQWH�HO�DUFKLYR�GH�FiOFXOR�GH�
*DXVVLDQ��SRU�OR�TXH�WRGRV�HVWRV�SURJUDPDV�SDVDURQ�D�XQ�VHJXQGR�SODQR�R�GLUHFWDPHQWH�
GHMDURQ�GH�XVDUVH��

3DUD�HO�WUDWDPLHQWR�PDWHPiWLFR�GH�ORV�GDWRV�VH�KD�HPSOHDGR�([FHO�GH�IRUPD�JHQHUDOL]DGD��
VL�ELHQ�SDUD�DMXVWHV�HVSHFtILFRV�D�PRGHORV�QR�OLQHDOHV�VH�KD�XVDGR�6WDWJUDSKLFV��'H�QXHYR��
VX�HOHFFLyQ�VH�KD�EDVDGR�HQ� OD�GLVSRQLELOLGDG�\� IDPLOLDULGDG�GH�XVR�PiV�TXH�HQ�FULWHULRV�
HVSHFtILFRV��

3RU� ~OWLPR�� FRPR� YtD� GH� FRQH[LyQ� FRQ� ODV� HVWDFLRQHV� GH� WUDEDMR� VH� KDQ� HPSOHDGR� ORV�
SURJUDPDV�3877<��SDUD�HO�HQYtR�GH�WUDEDMRV�\�VX�PRQLWRUL]DFLyQ��\�:LQ6&3�SDUD�OD�FDUJD�\�
GHVFDUJD�GH�DUFKLYRV��-XQWR�DO�DFFHVR�H[WHUQR�SURSRUFLRQDGR�SRU�HO� ,&&5$0��HVWRV�GRV�
SURJUDPDV� KDQ� VLGR� GH� YLWDO� LPSRUWDQFLD� GXUDQWH� OD� FULVLV� VDQLWDULD� YLYLGD� HVWRV� DxRV�� DO�
SHUPLWLU�FRQWLQXDU�OD�LQYHVWLJDFLyQ�VLQ�LQWHUUXSFLRQHV�SRU�WHOHWUDEDMR��

� �



�

�

��� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

�

�



�

�

�

�

�

�

�

�

�

�

�

�

���+(;)(5$�



�

�

� �



� ����+H[)HUD�

�� +H[)HUD�
�

���� ,QWURGXFFLyQ�
�

$�SDUWLU� GH� OR�TXH�KHPRV� FRQWDGR�HQ�FDStWXORV�SUHYLRV��HQ�SULQFLSLR� \D� WHQHPRV� WRGR� OR�
QHFHVDULR�SDUD�HO�HVWXGLR�GH�OD�HYROXFLyQ�WHPSRUDO��XQ�VLVWHPD�GH�HVWXGLR��HQ�HVWH�FDVR�HO�
JUDIHQR�� XQ�PpWRGR� GH� FiOFXOR� VHOHFFLRQDGR�� OD� ')7�� \� ODV� IyUPXODV� TXH� UHODFLRQDQ� OD�
HYROXFLyQ�WHPSRUDO�FRQ�ORV�DXWRYDORUHV�REWHQLGRV��'LUHFWDPHQWH�VH�SRGUtD�WRPDU�FXDOTXLHU�
YLVXDOL]DGRU�PROHFXODU�\�SURJUDPD�GH�FiOFXOR��HQYLDU�DUFKLYRV��HVSHUDU�ORV�UHVXOWDGRV�\�VDFDU�
ORV�WLHPSRV��

3RU�VXSXHVWR��ODV�OLPLWDFLRQHV�TXH�WHQGUtD�SURFHGHU�GLUHFWDPHQWH�DO�HVWXGLR�GH�OD�HYROXFLyQ�
WHPSRUDO� QR� WDUGDUtDQ� HQ� DSDUHFHU�� LQFOXVR� D\XGiQGRQRV� GH� KHUUDPLHQWDV� GH� RILPiWLFD�
FRQYHQFLRQDOHV�FRPR�([FHO��R�HQFRQWUDQGR�SDWURQHV�TXH�SHUPLWDQ�FUHDU� ORV�DUFKLYRV�GH�
FiOFXOR�FRQ�PD\RU�UDSLGH]��DSURYHFKDQGR�OD�UHG�FULVWDOLQD�GHO�JUDIHQR��3DUD�SRGHU�UHDOL]DU�
XQ�HVWXGLR� H[KDXVWLYR� \�SURIXQGR�GH� QXHVWUR� VLVWHPD�QR� VHUiQ� VXILFLHQWHV�KHUUDPLHQWDV�
PXOWLSURSyVLWR�TXH�VH�SXHGDQ�RULHQWDU�D�QXHVWUDV�QHFHVLGDGHV��VH�QHFHVLWDQ�KHUUDPLHQWDV�
HODERUDGDV� H[� SURIHVR� SDUD� D\XGDUQRV� HQ� QXHVWUD� WDUHD�� TXH� UHVSRQGDQ� D� QXHVWUDV�
QHFHVLGDGHV�FRPSXWDFLRQDOHV�WDO�FRPR�TXHUDPRV��

(V�DKt�GRQGH�HQWUD�+H[)HUD��XQ�VRIWZDUH�FRQFHELGR�FRPR�KHUUDPLHQWD�GH�DSR\R�D�HVWH�
HVWXGLR� FRPSXWDFLRQDO�� GHVDUUROODGR� SDUD� SRGHU� JHQHUDU�� D� SDUWLU� GH� XQRV� VLPSOHV�
SDUiPHWURV�� GLYHUVRV� IUDJPHQWRV� GH� PDWHULDOHV� ELGLPHQVLRQDOHV� YDULDGRV�� HQ� GLIHUHQWHV�
HQWRUQRV��\�FUHDU�HO�DUFKLYR�GH�FiOFXOR�OLVWR�SDUD�HQYLDU�DO�SURJUDPD�GH�FiOFXOR�VHOHFFLRQDGR��
HQ�HVWH�FDVR�*DXVVLDQ��\�D�SDUWLU�GHO�DUFKLYR�GH�UHVXOWDGRV�FDOFXODU�OD�HYROXFLyQ�WHPSRUDO�GH�
IRUPD� FyPRGD�� VHQFLOOD� \� DXWRPiWLFD�� REWHQLHQGR� ORV� WLHPSRV� GH� UHJHQHUDFLyQ� FRPR�
UHVXOWDGR�ILQDO��

(O�GHVDUUROOR�GH�+H[)HUD�FRPLHQ]D�MXQWR�FRQ�HO�GH�HVWD�OtQHD�GH�LQYHVWLJDFLyQ��FXDQGR�VH�
WUDWDED�GH�XQ�7UDEDMR�GH�)LQ�GH�*UDGR��HQ�������(Q�DTXHO�PRPHQWR��HO�REMHWLYR�HUD�XQ�
HVWXGLR� HQHUJpWLFR� GH� GLYHUVRV� IUDJPHQWRV� FXUYDGRV�� SRU� OR� TXH� VyOR� FRPSUHQGtD� OD�
JHQHUDFLyQ� GHO� VLVWHPD�� 6H� GHVDUUROOy� HQ� HO� HQWRUQR� GH� 6FLODE�� GH� FX\R� OHQJXDMH� GH�
SURJUDPDFLyQ�VH�UHFLELHURQ�DOJXQDV�QRFLRQHV�FRPR�DVLJQDWXUD�RSWDWLYD��\�VXV�FDSDFLGDGHV�
HUDQ� EDVWDQWH� OLPLWDGDV�� UHTXLULHQGR�PXFKD� LQWHUDFFLyQ�H[WHUQD�SDUD� FRUUHU� HO� SURJUDPD��
HVSHFLDOPHQWH�HQ�VX�SULPHUD�YHUVLyQ��TXH�IXQFLRQDED�D�EDVH�GH�FRPDQGRV��DXQTXH�HQ�XQD�
VHJXQGD�VH�DxDGLy�XQD�LQWHUID]�EiVLFD�SDUD�KDFHU�VX�PDQHMR�PiV�FyPRGR��

0iV�DGHODQWH��HQ�HO�7UDEDMR�GH�)LQ�GH�0iVWHU�\�3UiFWLFXP�>���@�VH�FRPHQ]y�HO�HVWXGLR�GH�OD�
HYROXFLyQ�WHPSRUDO��DxDGLHQGR�ODV�KHUUDPLHQWDV�QHFHVDULDV�SDUD�OD�OHFWXUD�GH�ORV�UHVXOWDGRV�
\�H[WUDFFLyQ�GH�WLHPSRV��&RQ�6FLODE�D~Q�FRPR�HQWRUQR�GH�SURJUDPDFLyQ��\�GDGD�OD�FUHFLHQWH�
FRPSOHMLGDG�GHO�FyGLJR��VH�DSURYHFKy�SDUD�HODERUDU�XQD�WHUFHUD�YHUVLyQ�GHO�SURJUDPD��FRQ�
XQD�LQWHUID]�JUiILFD�SOHQDPHQWH�RSHUDWLYD�\�FRQ�KHUUDPLHQWDV�GH�IiFLO�PDQHMR�WDQWR�SDUD�OD�
JHQHUDFLyQ�GHO�VLVWHPD�FRPR�SDUD�HO�DQiOLVLV�GH�ORV�WLHPSRV���

)LQDOPHQWH�� GXUDQWH� HVWH� 'RFWRUDGR� VH� KD� FRPSOHWDGR� OD� OtQHD� LQFOX\HQGR� GLIHUHQWHV�
FRQGLFLRQHV� HQ� HO� HQWRUQR�� SHUPLWLHQGR� XQD� JUDQ� YDULDFLyQ� GHO� VLVWHPD� GH� HVWXGLR�� $O�
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FRQVHJXLU�DFFHVR�DO�SDTXHWH�GH�VRIWZDUH�0DWKHPDWLFD�²HQ�VX�YHUVLyQ�����²��VH�SURFHGLy�
D�XQD�FXDUWD�YHUVLyQ�GH�+H[)HUD��FRQ�XQ�QXHYR�OHQJXDMH�GH�SURJUDPDFLyQ�\�RSWLPL]DQGR�HO�
FyGLJR�\D�H[LVWHQWH�DSURYHFKDQGR�OD�H[SHULHQFLD�REWHQLGD�FRQ�HO�WLHPSR��FRQVWLWX\HQGR�DVt�
OD�YHUVLyQ�PiV�XWLOL]DGD�KDVWD�HO�PRPHQWR��

$�OR�ODUJR�GH�HVWH�FDStWXOR�KDEODUHPRV�FRQ�PiV�GHWDOOH�GH�ODV�FDSDFLGDGHV�GH�+H[)HUD��ORV�
DOJRULWPRV� TXH� HPSOHD� SDUD� JHQHUDU� ORV� FiOFXORV�\� GHPiV� FDSDFLGDGHV� TXH� VH� KDQ� LGR�
DxDGLHQGR�FRQ�HO�WLHPSR��3RU�VXSXHVWR��QR�HV�QHFHVDULR�H[SOLFDU�KDVWD�OD�~OWLPD�OtQHD�GH�
FyGLJR� SDUD�HQWHQGHU� VX� IXQFLRQDPLHQWR� JHQHUDO�� \� DXQTXH� HQ� SULQFLSLR� QR� DSRUWD�QDGD�
DGLFLRQDO�DO�HVWXGLR�GH�OD�HYROXFLyQ�WHPSRUDO��HV�SUHFLVR�UHFRQRFHU�OD�JUDQ�D\XGD�TXH�KD�
VXSXHVWR�HO�WHQHU�XQD�KHUUDPLHQWD�HVSHFLDOL]DGD�D�OR�ODUJR�GH�OD�LQYHVWLJDFLyQ��WDQWR�GXUDQWH�
HO�'RFWRUDGR�FRPR�HQ�ORV�SUR\HFWRV�DQWHULRUHV��

�

����*HQHUDFLyQ�GHO�VLVWHPD�
�

(O�SULQFLSDO�REMHWLYR�GH�+H[)HUD��\�DTXHO�SDUD�HO�FXDO�IXH�FRQFHELGR��IXH�OD�JHQHUDFLyQ�GH�
IUDJPHQWRV� GH� JUDIHQR� GH� IRUPD� \� WDPDxR� HVSHFtILFRV�� SXHVWR� TXH� HO� FiOFXOR� GH� ODV�
FRRUGHQDGDV�GH�WRGRV�ORV�iWRPRV�HUD�GHPDVLDGR�WHGLRVR�SDUD�IUDJPHQWRV�GH�PiV�DOOi�GH�
XQRV�SRFRV�iWRPRV��SRU�PX\�UHJXODU�TXH�IXHVH�VX�HVWUXFWXUD�HQ�HO�HVSDFLR��6L�ELHQ�HV�FLHUWR�
TXH�HO�JUDIHQR�VH�SXHGH�HVWXGLDU�HQ�RWUDV�FRQILJXUDFLRQHV�DSDUWH�GH�IUDJPHQWRV�UHJXODUHV��
pVWH�IXH�HO�VLVWHPD�GH�HVWXGLR�FXDQGR�VH�GHVDUUROOy��PiV�DGHODQWH�VH�KDEODUi�DOJR�PiV�GH�
SRU�TXp�VH�KL]R�HVWD�HOHFFLyQ�HQ�FRQFUHWR��

/D� LGHD�GHWUiV�GH�+H[)HUD� IXH�TXH��D�SDUWLU�GH�XQ�SDUiPHWUR�VHQFLOOR�TXH�GHVFULELHVH�HO�
WDPDxR�� VH�SXGLHVH�FRQVWUXLU�XQ� IUDJPHQWR�GH�JUDIHQR�YtD�JHQHUDFLyQ�SURFHGXUDO�GH� ODV�
FRRUGHQDGDV�HVSDFLDOHV�GH�ORV�iWRPRV��6DELHQGR�HO�SDWUyQ�KH[DJRQDO�TXH�DGRSWDQ�pVWRV�
HQ�HO�JUDIHQR��FRQ�GLVWDQFLDV�\�iQJXORV�GH�HQODFH�HVSHFtILFRV��VDFDU�ODV�SRVLFLRQHV�VHUtD�
FXHVWLyQ�GH�DSOLFDU� OD�WULJRQRPHWUtD�\�DULWPpWLFD�SUHFLVD��TXHGDQGR�~QLFDPHQWH�HO�WDPDxR�
FRPR�SDUiPHWUR�GH�FRQWURO�GHO�IUDJPHQWR��

$QWHV�GH�FRQWLQXDU��HV�SUHFLVR�DFODUDU�TXH�D�OR�ODUJR�GH�OD�JHQHUDFLyQ�GHO�IUDJPHQWR�+H[)HUD�
XWLOL]D� XQ� VLVWHPD� GH� FRRUGHQDGDV� SURSLR�� GLIHUHQWH� D� ODV� FRRUGHQDGDV� FDUWHVLDQDV�� TXH�
JDUDQWL]D�TXH�WRGDV�ODV�SRVLFLRQHV�DWyPLFDV�TXHGHQ�GHVFULWDV�SRU�Q~PHURV�HQWHURV��(Q�VX�
PRPHQWR�HVWR�VH�KL]R�SDUD�UHGXFLU�ORV�HUURUHV�QXPpULFRV�HQ�ODV�FRRUGHQDGDV��SXHVWR�TXH�
6FLODE� QR� PDQHMDED� ODV� UDtFHV� FXDGUDGDV� FRPR� WDOHV�� VLQR� DSUR[LPDFLRQHV� QXPpULFDV��
UHDOL]DQGR� HO� PHQRU� Q~PHUR� GH� FiOFXORV� SRVLEOHV� FRQ� Q~PHURV� LUUDFLRQDOHV� HO� HUURU� VH�
PLQLPL]DED��UHSUHVHQWDQGR�PHMRU�OD�HVWUXFWXUD�UHJXODU�GHO�JUDIHQR��

0DWKHPDWLFD��SRU�RWUR�ODGR��HV�FDSD]�GH�OOHYDU�D�FDER�FiOFXOR�VLPEyOLFR�VLQ�SUREOHPD��SRU�OR�
TXH� QR� VH� QHFHVLWDUtD� XWLOL]DU� HVWH� VLVWHPD� GH� FRRUGHQDGDV� SDUD�PLQLPL]DU� HUURUHV�� 6LQ�
HPEDUJR��VH�KD�FRQVHUYDGR�SXHVWR�TXH�ODV�PHMRUDV�HQ�HO�DOJRULWPR�GH�JHQHUDFLyQ�KDQ�VLGR�
SRVLEOHV�JUDFLDV�D�HVWRV�Q~PHURV�HQWHURV��



� ����+H[)HUD�

(VWH�VLVWHPD�GH�FRRUGHQDGDV�SURSLR�VH�EDVD�HQ�GRV�
QXHYRV� YHFWRUHV� XQLWDULRV� Ԧܽ �\� ሬܾԦ �TXH� SXHGHQ�
H[SUHVDUVH� HQ� FRRUGHQDGDV� FDUWHVLDQDV� XVDQGR�
WULJRQRPHWUtD�EiVLFD��\�TXH�FRLQFLGHQ�ORV�YHFWRUHV�GH�
SRVLFLyQ� GH� GRV� iWRPRV� FRQWLJXRV� GH� XQD� UHG�
KH[DJRQDO�KLSRWpWLFD�FRQ�GLVWDQFLD�GH�HQODFH�XQLGDG��
ORV�FXDOHV�SXHGHQ�YHUVH�HQ�OD�,OXVWUDFLyQ�����9HFWRUHV�
XQLWDULRV� GHO� VLVWHPD� GH� FRRUGHQDGDV� GH� +H[)HUD��
MXQWR�D�VX�SUR\HFFLyQ�VREUH�ORV�HMHV�FDUWHVLDQRV���SDUD�
UHDOL]DU� HO� FDPELR� D� FDUWHVLDQDV� XQD� YH]� VH� KD\D�

JHQHUDGR�HO�IUDJPHQWR��

�
�
�
�

D�� 7DPDxR�
�

(O�SULPHU�SDVR�TXH�UHDOL]D�+H[)HUD�HV�FUHDU�XQD�PDWUL]�HQ�OD�TXH�VH�LUiQ�DOPDFHQDQGR�ODV�
FRRUGHQDGDV� GH� ORV� iWRPRV�� $XQTXH� HV� SRVLEOH� LU� DxDGLHQGR� HQWUDGDV� D� HVWD� OLVWD� GH�
FRRUGHQDGDV��FRPSXWDFLRQDOPHQWH�KDEODQGR�HV�PXFKR�PHMRU�FUHDU�XQD�WDEOD�YDFtD�FRQ�ODV�
GLPHQVLRQHV�DGHFXDGDV�GHVGH�HO�SULQFLSLR��SDUD�TXH�HO�RUGHQDGRU�QR�SLHUGD�HO�WLHPSR�HQ�
XQLU�PDWULFHV�XQD�\�RWUD�YH]��

(O�Q~PHUR�WRWDO�GH�iWRPRV�GHSHQGHUi�WDQWR�GHO�WDPDxR�GHO�IUDJPHQWR�FRPR�GH�VX�IRUPD��
VLHQGR�SUHFLVR�HQFRQWUDU�XQD�IyUPXOD�TXH�UHODFLRQH�DPEDV�FDQWLGDGHV��3DUD�HOOR��YDPRV�D�
WRPDU�FRPR�EDVH�GRV�IRUPDV�EiVLFDV�SDUD�HO�JUDIHQR��IUDJPHQWRV�KH[DJRQDOHV��FRQVWUXLGRV�
D�EDVH�GH�DQLOORV�FRQFpQWULFRV�GH�WDPDxR�DGHFXDGR��\�UHFWDQJXODUHV��IRUPDGRV�D�SDUWLU�GH�
OD�VXSHUSRVLFLyQ�GH�YDULDV�ILODV�GH�Q~PHUR�YDULDEOH�GH�KH[iJRQRV��XQD�PXHVWUD�GH�ORV�FXDOHV�
SXHGH�YHUVH�HQ�OD�,OXVWUDFLyQ����

(Q�HVWRV�GRV�IUDJPHQWRV�VH�SXHGHQ�REVHUYDU�ORV�GRV�WLSRV�KDELWXDOHV�GH�ERUGHV�HQ�XQ�SDWUyQ�
KH[DJRQDO� FRPR� HO� GHO� JUDIHQR�� HO� ERUGH� ]LJ]DJ� \� HO� ERUGH� DUPFKDLU�� UHJLRQHV� GH� JUDQ�
LPSRUWDQFLD� HQ� HO� HVWXGLR� GH� HVWRV� PDWHULDOHV�� SXHV� VX� SUHVHQFLD� SXHGH� FDPELDU�
UDGLFDOPHQWH�ODV�SURSLHGDGHV�GHO�VLVWHPD��1R�HQWUDUHPRV�HQ�GHWDOOH�VREUH�HO�ERUGH�DKRUD��
\D�TXH�HQ�HO�FyGLJR�SDUD�JHQHUDU�ORV�IUDJPHQWRV�QR�WLHQHQ�PXFKD�LPSRUWDQFLD��

$Vt�� SDUD�HO� IUDJPHQWR�KH[DJRQDO�HO� SDUiPHWUR�GH� WDPDxR�VHUi�HO�Q~PHUR�GH�DQLOORV��Q��
PLHQWUDV� TXH� SDUD� HO� UHFWDQJXODU� OR� VHUiQ� HO� Q~PHUR� GH� ILODV� \� FROXPQDV�� I� \� F�
UHVSHFWLYDPHQWH��(V�SUHFLVR�PHQFLRQDU�TXH��SDUD�HO�IUDJPHQWR�UHFWDQJXODU��VL� I�HV�SDU�� OD�
VLPHWUtD�GH�HVWH�VH�YHUi�UHGXFLGD�GH�GRV�SODQRV�GH�VLPHWUtD��YHUWLFDO�\�KRUL]RQWDO��D�XQR�VROR��
SRU�OR�TXH��DXQTXH�VH�SXHGDQ�JHQHUDU�IUDJPHQWRV�GH�Q~PHUR�DUELWUDULR�GH�ILODV�\�FROXPQDV��
ORV�PiV�DGHFXDGRV�SRU�VLPHWUtD�VHUtDQ�ORV�GH�ILODV�LPSDUHV��

�

�
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������,OXVWUDFLyQ�����9HFWRUHV�XQLWDULRV�GHO�
VLVWHPD�GH�FRRUGHQDGDV�GH�+H[)HUD��MXQWR�
D�VX�SUR\HFFLyQ�VREUH�ORV�HMHV�FDUWHVLDQRV��
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�

,OXVWUDFLyQ� ���� )RUPDV� JHQHUDOHV� GH� ORV� IUDJPHQWRV� KH[DJRQDOHV� �L]TXLHUGD�� \� UHFWDQJXODUHV� �GHUHFKD�� TXH�
+H[)HUD�SXHGH�JHQHUDU��6H�KDQ�PDUFDGR�DGHPiV�ORV�GLIHUHQWHV�WLSRV�GH�ERUGHV�HQ�HOORV��FRQ�HO�]LJ]DJ�HQ�D]XO�\�
HO�DUPFKDLU�HQ�URMR��

(O�IUDJPHQWR�KH[DJRQDO�VH�SXHGH�GLYLGLU�HQ�VHLV�SDUWHV�
LJXDOHV��\�OXHJR�FRQWDU�FXDQWRV�iWRPRV�GHQWUR�GH�FDGD�
XQD� FRUUHVSRQGHQ� D� FDGD� DQLOOR�� 'H� HVWD� IRUPD� VH�
REWLHQHQ�ORV�YDORUHV�VXFHVLYRV����������HWF����

,OXVWUDFLyQ� ���� TXH�� SXHVWR� TXH� HO� IUDJPHQWR� WLHQH�

VLPHWUtD� KH[DJRQDO�� OOHYDQ� D� OD� IyUPXOD� �Q�� SDUD� HO�
Q~PHUR�WRWDO�GH�iWRPRV��

,OXVWUDFLyQ� ���� (MHPSOR� GH� LQ� IUDJPHQWR�
KH[DJRQDO�� GLYLGLGR� HQ� �� VHFWRUHV�
LJXDOHV�� \� PRVWUDQGR� ORV� iWRPRV�
DGLFLRQDOHV� TXH� IRUPDUtDQ� SDUWH� GH� XQ�
IUDJPHQWR� GH� �� �URMR��� �� �QDUDQMD�� \� ��
�DPDULOOR��DQLOORV��

(O� IUDJPHQWR� UHFWDQJXODU� UHTXLHUH� XQ� SRFR�PiV� GH� LQJHQLR�� SXHVWR� TXH� D�GLIHUHQFLD�GHO�
KH[DJRQDO�QR�WLHQH�XQD�VLPHWUtD�FRQVWDQWH�QL�XQ�KH[iJRQR�FHQWUDO�LQYDULDEOH��(Q�HVWH�FDVR��
SDUWLUHPRV�GHO�IUDJPHQWR��������GH�XQD�ILOD�\�XQD�FROXPQD��TXH�VHUtD�XQ�KH[iJRQR��FRQ���
iWRPRV��3RU� FDGD�KH[iJRQR�DGLFLRQDO�TXH�VH�DxDGD�KRUL]RQWDOPHQWH��HV�GHFLU��SRU� FDGD�
FROXPQD�DGLFLRQDO�GHO�IUDJPHQWR��VH�DxDGHQ�RWURV�FXDWUR�iWRPRV��,OXVWUDFLyQ�����DUULED���

� ܴ݁ܿሺͳǡͳሻ ൌ ͸�������ܴ݁ܿሺͳǡ ܿሻ ൌ ͸ ൅ Ͷሺܿ െ ͳሻ ൌ ʹ ൅ Ͷܿ� ������
�
3HQVHPRV��SRU�XQ�PRPHQWR��TXH�HQ�WRGDV�ODV�ILODV�HQ�HO�IUDJPHQWR�WLHQHQ�HO�PLVPR�Q~PHUR�
GH�KH[iJRQRV��SDUD�SRGHU�YHUOR�FRPR�XQD�VXSHUSRVLFLyQ�GH�OD�ILOD�EDVH�UHSHWLGDV�YHFHV��$O�
XQLUVH�� KD\� XQD� FLHUWD� SRUFLyQ� GH� iWRPRV� TXH� VH� FRPSDUWHQ�� OD� FXDO� FRLQFLGH� FRQ� �F�
�,OXVWUDFLyQ�����DEDMR�L]TXLHUGD���HO�Q~PHUR�GH�iWRPRV�DxDGLGRV�SRU�FDGD�QXHYD�ILOD�HV�HO�GH�
OD�ILOD�RULJLQDO�PHQRV�ORV�FRPSDUWLGRV��

�
ǡࢌᇱሺࢉࢋࡾ ሻࢉ ൌ ʹ ൅ Ͷܿ ൅ ሺ݂ െ ͳሻሺʹ ൅ Ͷܿ െ ʹܿሻ ൌ ʹ ൅ Ͷܿ ൅ ሺ݂ െ ͳሻሺʹ ൅ ʹܿሻ ൌ�

�
ൌ ʹ ൅ Ͷܿ ൅ ʹ݂ െ ʹ ൅ ʹ݂ܿ െ ʹܿ ൌ ૛ࢉ ൅ ૛ࢌ ൅ ૛ࢉࢌ�

������

�
3XHVWR�TXH�KHPRV�FRQVLGHUDGR�TXH�WRGDV�ODV�ILODV�HUDQ�LJXDOHV��DKRUD�KD\�TXH�TXLWDU� ORV�
iWRPRV�GH�H[FHVR�SDUD�TXH�HO�IUDJPHQWR�VHD�FRPR�TXHUHPRV��2EVHUYDQGR�VX�IRUPD�YHPRV�
TXH��SDUD�HOOR��KD\�TXH�HOLPLQDU�GRV�iWRPRV�SRU�FDGD�FROXPQD�SDU��'DGR�XQ�IUDJPHQWR�GH��
I�ILODV��GH�HOODVہ��Ȁʹۂ��UHGRQGHR�KDFLD�DEDMR��VHUiQ�SDUHV���

� ሻ࢔ሺ࢞ࢋࡴ ൌ ૟࢔૛� ������

� ሻ࢔ሺ࢞ࢋࡴ ൌ ૟࢔૛� ������
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� ܴ݁ܿԢሺ݂ǡ ܿሻ ൌ ʹܿ ൅ ʹ݂ ൅ ʹ݂ܿ െ �ۂʹȀ݂ہ�ʹ ������
�
(Q�SULQFLSLR�HVWD�IyUPXOD�EDVWDUtD�VL�VH�FRQVLGHUDVHQ�VROR�ORV�FDVRV�GH�ILODV�LPSDUHV��SHUR�
SDUD�DEDUFDU�WDPELpQ�XQ�QXPHUR�SDU�GH�ILODV�KD\�TXH�WHQHU�HQ�FXHQWD�TXH��HQ�OD�~OWLPD�ILOD�
SDU��HO�KH[iJRQR�DGLFLRQDO�WHQGUtD���iWRPRV�GH�VREUD��QR����SXHVWR�TXH�XQR�VH�FRPSDUWLUtD�
FRQ�OD�ILOD�VXSHULRU��SHUR�QR�HQ�HVWH�FDVR��,OXVWUDFLyQ�����DEDMR�GHUHFKD���$Vt��KD\�TXH�UHVWDU�
XQ�iWRPR�HQ�FDVR�GH�TXH�I�VHD�SDU���

� ܴ݁ܿሺ ௘݂௩௘௡ǡ ܿሻ ൌ ʹܿ ൅ ʹ݂ ൅ ʹ݂ܿ െ ૛ࢌہ� ૛Τ ۂ െࢊ࢕ࡹሾࢌ ൅ ૚ǡ ૛ሿ� ������
�

�

�

,OXVWUDFLyQ�����*HQHUDFLyQ�GH�XQ�IUDJPHQWR�UHFWDQJXODU�SDUWLHQGR�GH�ILODV�LGpQWLFDV��PRVWUDQGR�OD�FUHDFLyQ�GH�OD�
ILOD�LQLFLDO��DUULED���OD�VXSHUSRVLFLyQ�GH�ILODV�LGpQWLFDV��DEDMR��L]TXLHUGD��\�ORV�iWRPRV�TXH�VH�HOLPLQDQ�SDUD�ORJUDU�
XQ�FDVR�VLPpWULFR��DEDMR��GHUHFKD���

0HQFLRQDU� DTXt� OD� IXQFLyQ� PyGXOR�� 0RG�D�E��� TXH� SURSRUFLRQD� HO� UHVWR� WUDV� HIHFWXDU� OD�
GLYLVLyQ�D�E��(Q�HVWH�FDVR��FRPR�HO�REMHWLYR�HV�UHVWDU�XQ�iWRPR�VL�I�HV�SDU��\�0RG�I����VHUtD���
DO�VHU�I�SDU��HPSOHDPRV�I����TXH�HV�LPSDU��SDUD�REWHQHU�XQ����

3RU� DKRUD�� \� SXHVWR� TXH� VROR� YDPRV� D� FRQVLGHUDU� OiPLQDV� GH� ILODV� LPSDUHV�� VH� SXHGH�
VLPSOLILFDU�OD�IyUPXOD�SDUD�HO�Q~PHUR�GH�iWRPRV�XQ�SRFR�PiV��

�
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�
$GHPiV�GHO�Q~PHUR�GH�iWRPRV�GH�FDUERQR�GHO�IUDJPHQWR��R�GH�RWURV�HOHPHQWRV�VL�VH�RSWD�
SRU� RWUR� PDWHULDO�� HV� LPSRUWDQWH� WDPELpQ� HO� Q~PHUR� GH� iWRPRV� GHO� SDVLYDGR�� iWRPRV�
PRQRYDOHQWHV�SRU�OR�JHQHUDO��TXH�RFXSDUiQ�ORV�ERUGHV�GHO�IUDJPHQWR�SDUD�TXH�QLQJXQR�GHO�
LQWHULRU�WHQJD�HOHFWURQHV�QR�FRPSDUWLGRV��(Q�HVWH�PRPHQWR�QRV�HV�LQGLIHUHQWH�TXp�WLSR�GH�



�

�

��� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

iWRPR� WHQGUi� HVWH� SDSHO�� \D� TXH� HO� Q~PHUR� \�
SURFHGLPLHQWR� GH� FRORFDFLyQ� VHUtD� HO� PLVPR�� PiV�
DGHODQWH� VH� FRPHQWDUiQ� ODV� GLIHUHQWHV� SRVLELOLGDGHV��
DVt�FRPR�HO�FDVR�HVFRJLGR��

$O�LJXDO�TXH�DQWHV��OD�VLPHWUtD�GHO�IUDJPHQWR�KH[DJRQDO�
SHUPLWH�VDFDU�XQD�IyUPXOD�SDUD�HO�Q~PHUR�GH�iWRPRV�
GH� SDVLYDGR� VLQ� GLILFXOWDG�� SDUD� XQ� IUDJPHQWR� GH� Q�
DQLOORV�� HO� Q~PHUR� GH� iWRPRV� FRQ� GRV� HQODFHV� HQ� HO�
PLVPR�HV�GH�Q�HQ�FDGD�ODGR���

,OXVWUDFLyQ������FRQ�XQ� WRWDO� GH��Q� HQ�
FRQMXQWR��

,OXVWUDFLyQ�����ÈWRPRV�GH�SDVLYDGR�SDUD�XQ�
IUDJPHQWR� KH[DJRQDO� GH� Q� DQLOORV��
2EVpUYHVH�FyPR�HQ�FDGD�VHFWRU�WULDQJXODU�
VH�HQFXHQWUDQ�Q�SRVLFLRQHV�SDVLYDEOHV��

�
&RQ�HO�IUDJPHQWR�UHFWDQJXODU��GH�QXHYR��WRFD�FRQVLGHUDUOR�D�EDVH�GH�ILODV�\�FROXPQDV��FRQ�
GLIHUHQWHV�FDVRV�VHJ~Q�VH�WUDWH�GH�ILODV�SDUHV�R�LPSDUHV��3DUD�HO�FDVR�LPSDU��TXH�VHUi�HO�
PiV�FRP~Q��OD�VLPHWUtD�VLPSOLILFD�ORV�FiOFXORV��HQ�HO�ERUGH�]LJ]DJ��SRU�FDGD�FROXPQD�KDEUi�
��iWRPRV��HQ�HO�ERUGH�DUPFKDLU��SRU�FDGD�ILOD�LPSDU�KDEUi����

� ǡࢊࢊ࢕ࢌሺࢉࢋࡾࡼ ሻࢉ ൌ ૛ࢉ ൅ ૝
ሺࢌ ൅ ૚ሻ

૛ ൌ ૛ࢉ ൅ ૛ࢌ ൅ ૛� ������

�
&RQ� XQ� QXPHUR� SDU� GH� ILODV�� OD� LQIHULRU� WHQGUi� XQ� iWRPR� SRU� FROXPQD�� ODV� ILODV� LPSDUHV�
DSRUWDUiQ���SRU�FDGD�XQD��DO�VHU�XQ�QXPHUR�SDU�GH�ILODV��OD�PLWDG�GH�HOODV�VHUiQ�LPSDUHV���\�
OD� ILOD� VXSHULRU� WDPELpQ�DSRUWDUi�XQ�KH[iJRQR�SRU� FROXPQD� �DXQTXH�KDEUi�XQ�KH[iJRQR�
PHQRV��\�XQR�D�FDGD�ODGR���

,OXVWUDFLyQ������

� ܴܲ݁ܿሺ ௘݂௩௘௡ǡ ܿሻ ൌ ࢉ ൅ ૝
ࢌ
૛ ൅ ࢉ െ ૚ ൅ ૛ ൌ ʹܿ ൅ ʹ݂ ൅ ͳ� �������
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�

�

,OXVWUDFLyQ� ���� ÈWRPRV� GH� SDVLYDGR� SDUD� IUDJPHQWRV� UHFWDQJXODUHV� FRQ� XQ� QXPHUR� LPSDU� �L]TXLHUGD�� \� SDU�
�GHUHFKD�� GH� ILODV�� /RV� FRORUHV� LQGLFDQ� D� TXp� iWRPRV� KDFH� UHIHUHQFLD� FDGD� WpUPLQR� HQ� ODV� HFXDFLRQHV�
FRUUHVSRQGLHQWHV��

� ሻ࢔ሺ࢞ࢋࡴࡼ ൌ ૟࢔� ������

� ሻ࢔ሺ࢞ࢋࡴࡼ ൌ ૟࢔� ������
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�

)LQDOPHQWH��VH�FUHD�OD�WDEOD�GH�FRRUGHQDGDV��FRQ�HO�Q~PHUR�WRWDO�GH�iWRPRV�FRPR�ILODV��\�
FXDWUR� FROXPQDV�� HO� VtPEROR� DWyPLFR� �R� Q~PHUR� DWyPLFR� HQ� 6FLODE�� \D� TXH� QR� SRGtD�
LQFRUSRUDU�Q~PHURV�\�WH[WR�HQ�OD�PLVPD�HVWUXFWXUD�GH�GDWRV��\�ODV�FRRUGHQDGDV�HVSDFLDOHV�
[��\��]��,QLFLDOPHQWH�ORV�YDORUHV�GH�WRGRV�ORV�GDWRV�GH�HVWD�WDEOD�VRQ����DFWXDOL]iQGRORV�HQ�OD�
JHQHUDFLyQ�GH�OD�OiPLQD��

�

E�� 3DWUyQ�KH[DJRQDO�
�

8QD� YH]� TXH� VH� KD� SUHSDUDGR� OD� WDEOD� TXH� DOPDFHQDUi� ODV� FRRUGHQDGDV� DWyPLFDV�� HO�
VLJXLHQWH�SDVR�HV�FUHDU�HO�SURSLR�SDWUyQ�KH[DJRQDO�WDQ�FDUDFWHUtVWLFR�GH�HVWRV�PDWHULDOHV��
(Q�ODV�YHUVLRQHV�LQLFLDOHV�GH�+H[)HUD�HVWR�VH�ORJUDED�FUHDQGR�PDQXDOPHQWH�XQ�KH[iJRQR�
EDVH��FRSLDQGR�VXV�FRRUGHQDGDV�\�WUDVODGiQGRODV�D�ODV�SRVLFLRQHV�FRUUHVSRQGLHQWHV�DO�UHVWR�
GH� KH[iJRQRV�� FRQVWUX\HQGR� HO� IUDJPHQWR� SHGD]R� D� SHGD]R�� (VWD� DOWHUQDWLYD�� DXQTXH�
IXQFLRQDO��VXSRQH�XQD�FRQVLGHUDEOH�FDUJD�SDUD�HO�SURJUDPD��SXHV�FRQ�FDGD�QXHYR�KH[iJRQR�
DxDGLGR�D�OD�OiPLQD�KD\�TXH�FRPSUREDU�TXH�QLQJXQD�GH�VXV�FRRUGHQDGDV�VH�KD�UHJLVWUDGR�
\D�HQ�OD�OLVWD��SXHV�GH�OR�FRQWUDULR�KDEUtD�iWRPRV�GXSOLFDGRV�HQ�HOOD���

'HELGR� D� HVWR�� \� DSURYHFKDQGR� OD� WUDGXFFLyQ� GHO� FyGLJR� D�0DWKHPDWLFD� DO� FRPHQ]DU� HO�
'RFWRUDGR�� OD� FXDUWD� YHUVLyQ�GH�+H[)HUD�HPSOHD�XQ�PpWRGR�GH�JHQHUDU� OD� UHG�FULVWDOLQD�
PXFKR�PiV�HILFLHQWH��HQFRQWUDQGR�XQ�SDWUyQ�HQ� ODV�SRVLFLRQHV�DWyPLFDV�GHO� VLVWHPD�GH�
FRRUGHQDGDV�LQWHUQR��\�OXHJR�UHDOL]DQGR�XQ�EDUULGR�GH�ORV�YDORUHV�SRVLEOHV�HQ�XQD�UHJLyQ�
JHRPpWULFD�HVSHFtILFD�TXH�GHWHUPLQD�WDQWR�OD�IRUPD�FRPR�HO�WDPDxR�GHO�IUDJPHQWR��

(Q�HO� FDVR�GH�QXHVWUD� UHG�KH[DJRQDO�� SRGHPRV� UHSUHVHQWDU�XQRV�FXDQWRV�iWRPRV�HQ�HO�
HVSDFLR�\�FRPSUREDU�VXV�SRVLFLRQHV�SRU�VL�H[LVWH�DOJXQD�WHQGHQFLD�IiFLOPHQWH�H[SUHVDEOH��
<�HQ�HIHFWR��VH�SXHGH�FRPSUREDU�TXH��GH�WRGRV�ORV�YDORUHV�SRVLEOHV�GH�FRRUGHQDGDV��[��\��
HQ�HVWH�FDVR��DTXHOODV�HQ�ODV�TXH�QR�KD\�iWRPR��GHILQLHQGR�HO�FHQWUR�GH�XQ�KH[iJRQR��VH�
HQFXHQWUDQ� D� OR� ODUJR� GH� UHFWDV� GLDJRQDOHV� FRQFUHWDV�� LGpQWLFDV� HQ� SHQGLHQWH� SHUR�
GHVSOD]DGDV�HQWUH�Vt�D�GLVWDQFLDV�UHJXODUHV��WDO�\�FRPR�VH�YH�HQ�OD�,OXVWUDFLyQ�����

(VWDV� UHFWDV� WLHQHQ� OD� IyUPXOD� JHQHUDO� \�  � [� �� �Q��
GRQGH�Q�HV�XQ�Q~PHUR�HQWHUR�SRVLWLYR�R�QHJDWLYR��2WUD�
IRUPD�GH�H[SUHVDUOR�HV�YLHQGR�TXH�\�±�[�GHEH�VHU�XQ�
P~OWLSOR� GH� WUHV�� R� OR� TXH� HV� OR� PLVPR���
0RG�_\�±�[_�����GHEH�DQXODUVH��6DELHQGR�HVWR��DO�KDFHU�
HO�EDUULGR�GH�FRRUGHQDGDV��[��\���VLHPSUH�TXH�VH�Gp�OD�
DQWHULRU�FRQGLFLyQ�QR�VH�DxDGLUi�HVH�SDU�GH�GDWRV�D�OD�
WDEOD��'H�HVWD�IRUPD�VH�JDUDQWL]D�TXH�FDGD�iWRPR�VROR�
KD�SRGLGR�FRQWDUVH�XQD�YH]��\D�TXH�FDGD�SDUHMD��[��\��
HV� ~QLFD�� \� SXHVWR� TXH� SDUD� FDGD� SRVLFLyQ� VyOR� VH�
FRPSUXHED�HO�PyGXOR�GH�VX�GLIHUHQFLD��OD�JHQHUDFLyQ�
GH�OD�UHG�HV�PXFKR�PiV�UiSLGD��

,OXVWUDFLyQ�����3DWUyQ�GH�XQD�UHG�KH[DJRQDO�
WLSR�JUDIHQR�HQ�HO�VLVWHPD�GH�FRRUGHQDGDV�GH�
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��� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

+H[)HUD�� FRQ� ODV� UHFWDV� TXH� GHWHUPLQDQ� OD�
SRVLFLyQ�GH�ORV�FHQWURV�GH�ORV�KH[iJRQRV��

F�� )RUPD�GHO�IUDJPHQWR�
�

(Q�HO�DSDUWDGR�DQWHULRU�YLPRV�FyPR�FUHDU�OD�UHG�KH[DJRQDO��SHUR�HO�EDUULGR�GH�FRRUGHQDGDV�
SRVLEOHV�VH�VHOHFFLRQy�GH�IRUPD�DUELWUDULD��\�HO�IUDJPHQWR�UHVXOWDQWH�QR�WHQGUtD�QLQJXQD�GH�
ODV�IRUPDV�DQWHULRUPHQWH�PRVWUDGDV��LQFOXVR�WHQGUtD�iWRPRV�FRQ�XQ�~QLFR�HQODFH���

/D�IRUPD�GHO�IUDJPHQWR�VH�DSOLFD�HQ�IRUPD�GH�FRQGLFLRQHV�DGLFLRQDOHV��HVWD�YH]�REVHUYDQGR�
VL�HO�SDU��[��\��HQ�FXHVWLyQ�HVWi�GHQWUR�GH�XQD�UHJLyQ�JHRPpWULFD�HVSHFtILFD��GHILQLGD�D�SDUWLU�
GH�ODV�UHFWDV�TXH�FRQIRUPDQ�ODV�DULVWDV�GH�GLFKR�SROtJRQR��VHD�XQ�KH[iJRQR�R�XQ�UHFWiQJXOR��
(VWDV�UHFWDV�VHUiQ�SDUDOHODV�HQWUH�Vt�GRV�D�GRV��FDPELDQGR�~QLFDPHQWH�HQ�VX�RUGHQDGD�HQ�
HO�RULJHQ�R�HQ�VX�SHQGLHQWH��VL�VH�WUDWD�GH�DULVWDV�QR�RSXHVWDV��(VWXGLDUHPRV�GRV�FDVRV�HQ�
FRQFUHWR�� HO� IUDJPHQWR�KH[DJRQDO� GH� ��DQLOORV� \� HO� UHFWDQJXODU� GH� �� ILODV� \� �� FROXPQDV��
DSUHFLDEOHV�HQ�OD�,OXVWUDFLyQ������

�

,OXVWUDFLyQ� ���� (MHPSORV� GH� IUDJPHQWR� KH[DJRQDO� �L]TXLHUGD�� �� DQLOORV�� \� UHFWDQJXODU� �GHUHFKD�� �� ILODV�� ��
FROXPQDV���MXQWR�D�ODV�UHFWDV�GHOLPLWDQWHV�\�UHJLyQ�GH�EDUULGR��

�

(Q�HO�IUDJPHQWR�KH[DJRQDO�REWHQHPRV�WUHV�SDUHV�GH�UHFWDV�SDUDOHODV��TXH�HQ�HO�FDVR�GHO�GH�
��DQLOORV�WLHQHQ�ODV�IyUPXODV�\� �[������\� �����[������H�\� ���[������PLHQWUDV�TXH�HO�EDUULGR�
Pi[LPR� GH� FRRUGHQDGDV� GHEH� FRPSUHQGHU� GHVGH� ��� KDVWD� ��� HQ� DPEDV� GLPHQVLRQHV��
$xDGLHQGR�HVWRV�WUHV�SDUHV�GH�UHFWDV�DO�FRQGLFLRQDO�VH�JDUDQWL]D�TXH�VyOR�VH�LQFOX\DQ�ORV�
SDUHV�GH�FRRUGHQDGDV�GHQWUR�GH�HVD�UHJLyQ�JHRPpWULFD��/DV�H[SUHVLRQHV�SDUD�XQ�Q~PHUR�Q�
GH�DQLOORV�QR�VRQ�PX\�GLItFLOHV�GH�GHGXFLU�D�SDUWLU�GHO�DXPHQWR�GH�OD�RUGHQDGD�HQ�HO�RULJHQ�
FRQ�HO�YDORU�GH�Q����

� ݕ ൌ ݔ േ ሺ͵݊ െ ͳሻݕ�������� ൌ �െͲǡͷݔ� േ
ͳ
ʹ
ሺ͵݊ െ ͳሻݕ������� ൌ �െʹݔ� േ ሺ͵݊ െ ͳሻ� �������

�
/D�UHJLyQ�GH�FRRUGHQDGDV�YiOLGDV�VHUi�DTXHOOD�GHOLPLWDGD�SRU�HVWRV�SDUHV�GH�UHFWDV��OD�FXDO�
SXHGH� H[SUHVDUVH� SRU� PHGLR� GH� GHVLJXDOGDGHV�� &RQYLHQH� GHVWDFDU�� VLQ� HPEDUJR�� TXH�
LQFRUSRUDU�HVWR�HQ�HO�FyGLJR�H[LJH�XQD�FRQGLFLyQ�SRU�GHVLJXDOGDG��\�VLHQGR�DOJXQDV�GH�HOODV�
WDQ�VLPLODUHV�GD�TXH�SHQVDU�VL�VH�SXHGHQ�FRPSULPLU�GH�DOJXQD�IRUPD��(VWR�HV�SRVLEOH��GH�
KHFKR��LQFRUSRUDQGR�HO�YDORU�DEVROXWR��
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�

$SOLFDQGR�HVWD�HVWUDWHJLD�OD�UHJLyQ�TXHGD�GHILQLGD�SRU�ODV�VLJXLHQWHV�GHVLJXDOGDGHV��

� ȁݕ െ ȁݔ ൑ ͵݊ െ ͳ������ȁݕ ൅ ȁݔʹ ൑ ͵݊ െ ͳ������ȁʹݕ ൅ ȁݔ ൑ ͵݊ െ ͳ� �������
�

(O�UDQJR�GH�FRRUGHQDGDV�TXH�EDUUHU�VH�REWLHQH�WRPDQGR�ORV�YDORUHV�[�H�\�PiV�DOWRV��HQ�YDORU�
DEVROXWR��TXH�VH�SXHGDQ�DOFDQ]DU�HQ�ORV�iWRPRV�GHO�IUDJPHQWR��&RQ�ORV�WUHV�HMHPSORV�GH�OD�
ILJXUD��VH�REWLHQHQ�ORV�UDQJRV�GH������\���SDUD������\���DQLOORV��R�OR�TXH�HV�OR�PLVPR��XQ�UDQJR�
GH����Q�����

�
୫୧୬ݔ ൌ �െʹ݊ െ ͳݔ��������୫ୟ୶ ൌ ʹ݊ ൅ ͳ�

�
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�
3DUD�HO�IUDJPHQWR�UHFWDQJXODU�HO�SURFHGLPLHQWR�HV�LGpQWLFR��OD�~QLFD�GLIHUHQFLD�HV�TXH��SXHVWR�
TXH�HO�IUDJPHQWR�QR�WLHQH�SRU�TXp�WHQHU�XQ�KH[iJRQR�FHQWUDO��WRPDUHPRV�FRPR�EDVH�HO�GH�
XQD�GH�VXV�HVTXLQDV��OD�LQIHULRU�L]TXLHUGD��SRU�HMHPSOR��(VWR�LPSOLFD�TXH�GRV�GH�ODV�UHFWDV�
JHQHUDGRUDV��OD�LQIHULRU�\�OD�L]TXLHUGD��VHUiQ�FRPXQHV�D�WRGRV�ORV�IUDJPHQWRV�UHFWDQJXODUHV��
DO�LJXDO�TXH�HO�YDORU�PtQLPR�GH�OD�FRRUGHQDGD�[��/D�RWUD�DULVWD�YHUWLFDO��TXH�DGHPiV�VHUYLUi�
FRPR�YDORU�Pi[LPR�GH�[��GHSHQGH�GLUHFWDPHQWH�GHO�Q~PHUR�GH�FROXPQDV��DXPHQWDQGR�HQ�
GRV�SRU�FDGD�XQD�PiV�DOOi�GHO�KH[iJRQR�LQLFLDO��

/D�DULVWD�VXSHULRU�YHQGUi�GDGD�SRU�XQD�SDUDOHOD�D�OD�LQIHULRU��FX\D�RUGHQDGD�HQ�HO�RULJHQ�VH�
H[WUDH�GHO�Q~PHUR�GH�ILODV��SDUWLHQGR�GHO�KH[iJRQR�EDVH��SRU�FDGD�XQD�DGLFLRQDO�pVWD�VXEH�
HQ������SRU�OR�TXH�OD�IyUPXOD�ILQDO�HV�\� �����[������������I�±���� �����[������I�±������

�
ݔ ൌ �െͳݔ��������� ൌ ʹܿ െ ͳ�

�
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�������

�
$O�LJXDO�TXH�DQWHV��VH�SXHGH�H[SUHVDU�OD�UHJLyQ�GHOLPLWDGD�SRU�HVWDV�FXDWUR�UHFWDV�HQ�GRV�
GHVLJXDOGDGHV�� 'HELGR� D� TXH� DOJXQDV� GH� ODV� DULVWDV� VRQ� ILMDV� HVWDV� VRQ� DOJR� PiV�
FRPSOLFDGDV�TXH�HQ�HO�FDVR�KH[DJRQDO���

�
ȁݔ െ ܿ ൅ ͳȁ ൑ �ܿ�

�
ȁʹሺʹݕ ൅ ሻݔ െ ͵ሺ݂ ൅ ͳሻȁ ൑ ͵݂ ൅ ͳ�

�������

�
)LQDOPHQWH��HO�UDQJR�SDUD�HO�EDUULGR�GH�FRRUGHQDGDV�HVWi�\D�FDVL�KHFKR��SXHVWR�TXH� ORV�
YDORUHV�Pi[LPRV�\�PtQLPRV�GH�[�ORV�SURSRUFLRQDQ�ODV�PLVPDV��(O�YDORU�LQIHULRU�GH�\�VH�VDFD�
GLUHFWDPHQWH�D�SDUWLU�GHO�Q~PHUR�GH�FROXPQDV��SXHVWR�TXH�HQ�HVD�]RQD�VLHPSUH�YD�D�HVWDU�
OD� SULPHUD�� \� HO� VXSHULRU� SXHGH� VDFDUVH� GH� IRUPD� VHQFLOOD�� SHUR� GD� XQD� H[SUHVLyQ� DOJR�
GLIHUHQWH��

�
୫୧୬ݔ ൌ �െͳݔ���������୫ୟ୶ ൌ ʹܿ െ ͳ�

�
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�
(Q�SULQFLSLR�HQ�HO�EDUULGR�VROR�VH�FRQWHPSODQ�Q~PHURV�HQWHURV��HVD�HV�OD�SULQFLSDO�UD]yQ�GHO�



�

�

��� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

XVR�GHO� VLVWHPD� GH� FRRUGHQDGDV�PRGLILFDGR��1R� REVWDQWH�� VH� SXHGH� KDFHU� XVR� GH� HVWD�
H[SUHVLyQ�JHQHUDO�SRUTXH�HO�EDUULGR�YD�D�KDFHUVH�HQ�LQFUHPHQWRV�GH���SDUWLHQGR�GHO�YDORU�
LQIHULRU��SXGLHQGR�LQFRUSRUDU�DVt�VyOR�FRRUGHQDGDV�HQWHUDV��6L�VH�KXELHVH�GDGR�HO�FDVR�GH�
TXH�HO�L]TXLHUGR�IXHVH�HO�QR�HQWHUR��VH�SRGUtD�KDFHU�HO�EDUULGR�HQ�VHQWLGR�FRQWUDULR��D�QLYHO�
GH�FyGLJR�QR�HV�LQFRQYHQLHQWH��

1yWHVH� TXH� ORV� YDORUHV� Pi[LPRV� GH� [� H� \� SDUD� HO� EDUULGR� QR� VH� KDQ� DJUXSDGR� HQ�
GHVLJXDOGDGHV� HQ� QLQJ~Q� FDVR�� WpFQLFDPHQWH� VH� SRGUtD�� SHUR� VHUYLUtD� GH� EDVWDQWH� SRFR�
SXHVWR�TXH�OD�IXQFLyQ�SDUD�KDFHU�HO�EDUULGR�²GRV�FLFORV�IRU�DQLGDGRV²�H[LJH�H[SOtFLWDPHQWH�
ORV�YDORUHV�OtPLWH��

�

G�� 0DWHULDO�
�

/D� DVLJQDFLyQ� GHO� PDWHULDO� DO� IUDJPHQWR� VH� UHDOL]D� SRQLHQGR� HO� HOHPHQWR� TXtPLFR�
FRUUHVSRQGLHQWH�D�FDGD�iWRPR�HQ�OD�SULPHUD�FROXPQD�GH�OD�WDEOD�GH�FRRUGHQDGDV��FRQ�6FLODE�
VH� KL]R� YtD� Q~PHUR� DWyPLFR�� SHUR� HQ� 0DWKHPDWLFD� VH� SXHGHQ� HPSOHDU� FDUDFWHUHV� VLQ�
SUREOHPD�� DOJR� PX\� ~WLO� SXHVWR� TXH� HVWD� PDWUL]� GH� FRRUGHQDGDV� \� VtPERORV� DWyPLFRV�
FRQVWLWXLUi�HO�Q~FOHR�GHO�DUFKLYR�GH�HQWUDGD�SDUD�HO�SURJUDPD�GH�FiOFXOR��(VWD�DVLJQDFLyQ�VH�
KDFH�GXUDQWH�OD�SURSLD�FRQVWUXFFLyQ�GH�OD�OiPLQD��HQ�HO�EDUULGR�GH�FRRUGHQDGDV��\�ODV�UHJODV�
GH�DVLJQDFLyQ�FDPELDUiQ�VHJ~Q�OD�HVWUXFWXUD�GHO�PDWHULDO��3DUD�HO�JUDIHQR��SRU�HMHPSOR��HV�
PX\�VHQFLOOR��WRGRV�ORV�iWRPRV�LQFRUSRUDGRV�HQ�HO�EDUULGR�VRQ�GH�FDUERQR��OR�PLVPR�RFXUUH�
FRQ�HO�VLOLFHQR�\�GHPiV�DQiORJRV�GHO�JUXSR����TXH�\D�VH�KDQ�PHQFLRQDGR��

3DUD�RWURV�PDWHULDOHV�PiV�FRPSOHMRV��FRPR�HO�QLWUXUR�GH�ERUR��VH�SXHGHQ�HPSOHDU�DOJXQDV�
GH�ODV�HVWUDWHJLDV�DQWHULRUHV��VH�KD�YLVWR�FyPR�ORV�FHQWURV�GH�ORV�KH[iJRQRV�HQ�OD�UHG�VH�
UHODFLRQDQ�SRU�XQD�IDPLOLD�GH�UHFWDV�FRQFUHWDV��HQ�ODV�FXDOHV�HO�FRFLHQWH��\�±�[����HV�HQWHUR��
FRQ�UHVWR����6L�HVWH�UHVWR�YDOH���R����SRU�RWUD�SDUWH��REWHQHPRV�UHFWDV�DOWHUQDV�TXH�SDVDQ�
SRU�ORV�iWRPRV�GH�OD�UHG��\�DGHPiV�FRLQFLGHQ�FRQ�OD�HVWUXFWXUD�GHO�QLWUXUR�GH�ERUR��iWRPRV�
DOWHUQRV�GH�QLWUyJHQR�\�ERUR��([LVWHQ�RWUDV�IDPLOLDV�GH�UHFWDV�TXH�SHUPLWHQ�HVWD�DVLJQDFLyQ��
SHUR�VH�KD�RSWDGR�SRU�HVWDV�GDGD�OD�JUDQ�VLPLOLWXG�FRQ�OD�HPSOHDGD�HQ�OD�JHQHUDFLyQ�GH�OD�
OiPLQD���

�

,OXVWUDFLyQ�����3DWURQHV�GH�JHQHUDFLyQ�GH�XQ�IUDJPHQWR�KH[DJRQDO�GH�JUDIHQR��L]TXLHUGD���QLWUXUR�GH�ERUR��FHQWUR��
\�6L�%1��GHUHFKD��FRQ�OD�DVLJQDFLyQ�GH�HOHPHQWRV�FRUUHVSRQGLHQWH��/H\HQGD��&���QHJUR��%���URVD��1���D]XO��6L�±�
QDUDQMD�

�
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(VWD�PHWRGRORJtD�QR�VyOR�VLUYH�SDUD�FRQVWUXLU�HO�QLWUXUR�GH�ERUR��WDPELpQ�VH�SXHGH�HPSOHDU�
SDUD�JHQHUDU�PDWHULDOHV�FRUUXJDGRV�FRPR�HO�VLOLFHQR�\�RWURV�DQiORJRV�GHO�JUXSR�����\D�TXH�
ODV�SRVLFLRQHV�IXHUD�GHO�SODQR�WDPELpQ�VLJXHQ�HVWH�SDWUyQ��2WURV�PDWHULDOHV��FRPR�HO�UHFLHQWH�
6L�%1�� WLHQHQ�XQD�HVWUXFWXUD�PiV�FRPSOHMD�\�SUHFLVDQ�XQDV�UHJODV�DOJR�PiV� LQWULQFDGDV��
SHUR�VH�SXHGH�ORJUDU�SHUIHFWDPHQWH��FRPR�VH�YH�HQ�OD��

,OXVWUDFLyQ�����'HO�PLVPR�PRGR��LQFRUSRUDU�HO�PDWHULDO�DO�IUDJPHQWR�WDPELpQ�VXSRQH�FDUJDU�
ODV� SHUWLQHQWHV�GLVWDQFLDV�GH�HQODFH�� TXH� HQ� SULQFLSLR� QR� VH� XVDUiQ� KDVWD� TXH� OOHJXH� HO�
PRPHQWR�GH�FRQYHUWLU�WRGR�D�FRRUGHQDGDV�FDUWHVLDQDV��

�

H�� &RQHFWLYLGDG�
�

8QD� YH]� TXH� VH� KD� JHQHUDGR� OD� OiPLQD�� XQ� SDVR� LPSRUWDQWH�� DXQTXH� QR� HVWULFWDPHQWH�
QHFHVDULR��HV�HVWXGLDU�OD�FRQHFWLYLGDG�HQWUH�VXV�iWRPRV��(VWH�SDVR�VH�SXHGH�UHDOL]DU�WDQWR�
DQWHV�FRPR�GHVSXpV�GH�FRQYHUWLU�WRGR�D�FDUWHVLDQDV��HQ�SULQFLSLR��DTXt�VH�KDUi�DQWHV�SDUD�
DSURYHFKDU� ODV� YHQWDMDV� GHO� VLVWHPD� GH� FRRUGHQDGDV� \� ODV� UHJODV� GH� DVLJQDFLyQ� GH�
HOHPHQWRV�\D�YLVWDV��

3DUD�UHJLVWUDU� OD�FRQHFWLYLGDG�VH�FUHD�RWUD� WDEOD��GH�QXHYR�FRQ���FROXPQDV�\� WDQWDV� ILODV�
FRPR� HO� Q~PHUR� WRWDO� GH� iWRPRV�� LQFOX\HQGR� HO� SDVLYDGR�� (Q� OD� SULPHUD� VH� FRORFDUi� HO�
Q~PHUR�GH�iWRPR��GHVGH���KDVWD�HO�Pi[LPR��PLHQWUDV�TXH�ODV�RWUDV�WUHV�FROXPQDV�UHJLVWUDUiQ�
D�TXp�iWRPRV�HVWi�FRQHFWDGR��VLJXLHQGR�HO�SDWUyQ�KH[DJRQDO��XQ�iWRPR�HVWDUi�FRQHFWDGR�D�
RWURV�WUHV�VL�HVWi�HQ�HO�IUDJPHQWR��R�VyOR�D�XQR�VL�IRUPD�SDUWH�GHO�SDVLYDGR��PLHQWUDV�TXH��VL�
VROR�WHQHPRV�HQ�FXHQWD�ORV�iWRPRV�GHO�IUDJPHQWR�HQ�Vt��XQR�LQWHUQR�HVWDUi�FRQHFWDGR�D�WUHV��
\�XQR�GHO�ERUGH�VROR�D�GRV��

(VWD�FRQHFWLYLGDG�VH�REWLHQH�KDFLHQGR�XVR�GH�ODV�UHJODV�GH�DVLJQDFLyQ�HPSOHDGDV�FRQ�HO�
QLWUXUR� GH� ERUR�� ODV� IDPLOLDV� GH� UHFWDV� TXH� GLYLGHQ� ORV� iWRPRV� GHO� IUDJPHQWR� HQ� GRV�
VXEFRQMXQWRV��DGHPiV�GH�SRVHHU�HO�PLVPR�HOHPHQWR�HQ�HO�QLWUXUR�GH�ERUR�R�HO�PLVPR�SODQR�
YHUWLFDO�HQ�HO�VLOLFHQR�\�DQiORJRV��WDPELpQ�FRPSDUWHQ�ODV�SRVLFLRQHV�UHODWLYDV�GH�ORV�iWRPRV�
D�ORV�TXH�HVWiQ�FRQHFWDGRV��'H�HVWD�IRUPD��SDUD�FDGD�WLSR�GH�iWRPR�VH�FRPSUXHEDQ�WUHV�
GLUHFFLRQHV� HVSHFtILFDV�� EXVFDQGR� HQ� OD� WDEOD� GH� FRRUGHQDGDV� TXp� iWRPR� HVWi� HQ� HVD�
SRVLFLyQ��

$Vt��SDUD�OD�PD\RUtD�GH�ORV�iWRPRV�VH�HQFRQWUDUiQ�WUHV�FRQH[LRQHV��DOJR�OyJLFR�\D�TXH�HO�
Q~PHUR�GH�iWRPRV�HQ�HO�LQWHULRU�HV�PXFKR�PD\RU��\�VX�FRQHFWLYLGDG�\D�HVWi�DFDEDGD��3DUD�
DTXHOORV�TXH�VROR�GHQ�GRV��DO�HVWDU�HQ�HO�ERUGH��OD�WHUFHUD�HV�DXWRPiWLFDPHQWH�DVLJQDGD�D�
XQ�iWRPR�GHO�SDVLYDGR��FX\RV�tQGLFHV�FRPLHQ]DQ�GHVSXpV�GH�ORV�GHO�IUDJPHQWR��7DPELpQ�VH�
WRPD�QRWD�GHO�iWRPR�RSXHVWR�HQ�HO�KH[iJRQR�GHO�TXH�IRUPD�SDUWH��DVt�FRPR�ORV�TXH�VH�KDQ�
HQFRQWUDGR�HQ�HO�ERUGH�GHO�IUDJPHQWR��SXHV�VHUiQ�GH�JUDQ�XWLOLGDG�PiV�WDUGH��

6H�SXHGH�RSWLPL]DU�XQ�SRFR�HO�SURFHVR�HPSOHDQGR�GRV�HQWUDGDV�SRU�FRQH[LyQ�HQFRQWUDGD��
VL�VH�VDEH�TXH�HO�iWRPR�D�HVWi�XQLGR�DO�E��DGHPiV�GH�DQRWDU�E�HQ�OD�FRQHFWLYLGDG�GH�D��VH�
DQRWD�WDPELpQ�D�HQ�OD�FRQHFWLYLGDG�GH�E��FRQWDQGR�FDGD�HQODFH�XQD�VROD�YH]�\�DKRUUDQGR�
DOJR� GH� WLHPSR�� (Q� IUDJPHQWRV� SHTXHxRV� HO� HVWXGLR� GH� OD� FRQHFWLYLGDG� QR� OOHYD�PXFKR�
WUDEDMR��SHUR�SDUD�ORV�PiV�JUDQGHV�SXHGH�WDUGDU�XQ�SRFR���
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��� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
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�

I�� &RQYHUVLyQ��FXUYDWXUD�\�SDVLYDGR�
�

(O�~OWLPR�SDVR�HQ�OD�JHQHUDFLyQ�GH�OD�OiPLQD�HV�SDVDU�GHO�VLVWHPD�GH�FRRUGHQDGDV�LQWHUQR�
DO� VLVWHPD� FDUWHVLDQR�� TXH� GDUi� OXJDU� DO� SDWUyQ� GH� KH[iJRQRV� UHJXODUHV� \D� FRQRFLGR� \�
DGHPiV�LQFRUSRUDUi�ODV�GLVWDQFLDV�GH�HQODFH�DGHFXDGDV�SDUD�FDGD�PDWHULDO��(VWD�FRQYHUVLyQ�
VH� KDFH� SRU� PHGLR� GH� XQD� PDWUL]� GH� WUDQVIRUPDFLyQ� TXH�� DO� PXOWLSOLFDUOD� SRU� OD� GH�
FRRUGHQDGDV�[��\��]�GH�ORV�iWRPRV��GDUi�ODV�SRVLFLRQHV�DSURSLDGDV��

(VWD�PDWUL]�GH�WUDQVIRUPDFLyQ�VH�H[WUDH�IiFLOPHQWH�D�SDUWLU�GH�ODV�H[SUHVLRQHV�FDUWHVLDQDV�
GH�ORV�YHFWRUHV�XQLWDULRV��SXHVWR�TXH�ORV�FRQYHUWLUi�D�ORV�FRUUHVSRQGLHQWHV�FDUWHVLDQRV��3RU�
VLPSOLFLGDG��\�GDGR�TXH�HO�VLVWHPD�GH�FRRUGHQDGDV�LQWHUQR�~QLFDPHQWH�LPSOLFD�FDPELRV�HQ�
HO�SODQR�[\��OD�PDWUL]�GH�WUDQVIRUPDFLyQ�VHUi�XQD�PDWUL]�FXDGUDGD�GH�GLPHQVLyQ����

� Ԧܽ ൌ � ቀͲͳቁ�������
ሬܾԦ ൌ � ൬ξ͵ ʹΤ

ͳ ʹΤ
൰ �������ܶ ൌ� ൬ξ͵ ʹΤ Ͳ

ͳȀʹ ͳ
൰� �������

�
3RGHPRV�YHU�TXH�ORV�iWRPRV�HQ�������\�������SDVDQ�D�VXV�SRVLFLRQHV�FRUUHVSRQGLHQWHV�DO�
DSOLFDU�HVWD�PDWUL]��

� ൬ξ͵ ʹΤ Ͳ
ͳȀʹ ͳ

൰ ቀͳͲቁ ൌ ቆξ͵Ȁʹ
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�
$GHPiV�GH�HVWD�PDWUL]�GH� WUDQVIRUPDFLyQ� WDPELpQ� VH�DSOLFD�HO� IDFWRU� GH�HVFDOD��HO� FXDO�
FRQYHUWLUi�ODV�GLVWDQFLDV�GH�HQODFH��DKRUD�WRGDV�XQLWDULDV��D�OD�ORQJLWXG�FRUUHVSRQGLHQWH��(VWH�
IDFWRU�HV�OD�GLVWDQFLD�GH�HQODFH�HQWUH�iWRPRV�GHO�IUDJPHQWR�� OD�FXDO�HV�FRQVWDQWH�SDUD�HO�
JUDIHQR��VROR�HQODFHV�&�&���QLWUXUR�GH�ERUR��%�1��R�VLOLFHQR��6L�6L���8Q�FDVR�LQWHUHVDQWH�HV�
HO� 6L�%1�� HQ� HO� FXDO� KD\� HQODFHV� 6L�6L�� 6L�%�� 6L�1� \� %�1�� (VWDV� GLVWDQFLDV� QR� SRGUtDQ�
LQFRUSRUDUVH� DSURSLDGDPHQWH� SRU� XQ� IDFWRU� GH� HVFDOD� \D� TXH� OD� HVWUXFWXUD� JOREDO� QR� HV�
KH[DJRQDO�SHUIHFWD�GHELGR�SUHFLVDPHQWH�D�HVWDV�GLIHUHQWHV�ORQJLWXGHV�GH�HQODFH��3DUD�HOOR�
OR�TXH�VH�KD�KHFKR�HV�FDOFXODU�XQ�YDORU�PHGLR�SDUD�XVDUOR� FRPR� IDFWRU�GH�HVFDOD��PiV�
DGHODQWH�VH�YHUi�FyPR�VROXFLRQDU�OD�OLJHUD�GLVFUHSDQFLD�TXH�HVWR�SURGXFH��

+DVWD�DKRUD�VROR�KHPRV�KDEODGR�GH�OD�OiPLQD�SODQD��R�FRQ�XQ�OLJHUR�GHVQLYHO�SDUD�FLHUWRV�
PDWHULDOHV�FRPR�HO�VLOLFHQR���PDQWHQLHQGR�OD�FRRUGHQDGD�]�GH�WRGRV�ORV�iWRPRV�FRQVWDQWH��
(Q�FDStWXORV�SRVWHULRUHV�VH�KDEODUi�PiV�HQ�GHWDOOH��SHUR�XQR�GH�ORV�SULQFLSDOHV�SLODUHV�GH�OD�
LQYHVWLJDFLyQ� UHFRJLGD� HQ� HVWD� 7HVLV� HV� OD� DSOLFDFLyQ� GH� FXUYDWXUD� D� XQ� PDWHULDO�
ELGLPHQVLRQDO�� (VWR� VH� ORJUD� WRPDQGR� XQD� VXSHUILFLH� FXUYD� GH� IyUPXOD� FRQRFLGD� \�
UHFDOFXODQGR�OD�FRPSRQHQWH�]�HQ�IXQFLyQ�GH�ORV�YDORUHV�[�H�\��/D�HFXDFLyQ�GH�HVWD�VXSHUILFLH�
HQ�SULQFLSLR�SXHGH�VHU�FXDOTXLHUD��HQ�+H[)HUD�VH�KD�LQFRUSRUDGR�XQD�VHULH�GH�VXSHUILFLHV�
DODEHDGDV�� ODV� FXDOHV� WHQGUiQ� XQD� JUDQ� LPSRUWDQFLD� HQ� HVWH� HVWXGLR� \� VH� YHUiQ� HQ� VX�
FRUUHVSRQGLHQWH�FDStWXOR��FRQ�ORV�UHVXOWDGRV��
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3RU�~OWLPR��HO�SDVLYDGR�GH�OD�OiPLQD��<D�VH�KD�FDOFXODGR�FXiQWRV�iWRPRV�VHUiQ�QHFHVDULRV�
SDUD� FDGD� IUDJPHQWR�� \� FyPR� HVWDUiQ� XQLGRV� D� OD� OiPLQD� D� WUDYpV� GHO� HVWXGLR� GH� VX�
FRQHFWLYLGDG�� 3DUD� FRORFDUORV� HQ� ODV� SRVLFLRQHV� DGHFXDGDV� YDPRV� D� KDFHU� XVR� GH� GRV�
VXEFRQMXQWRV�GH�iWRPRV��ORV�GHO�ERUGH��TXH�VRQ�ORV�TXH�UHFLELUiQ�HO�SDVLYDGR��\�ORV�RSXHVWRV�
D� pVWRV� HQ� VXV� UHVSHFWLYRV� KH[iJRQRV�� UHJLVWUDGRV� DO� PLUDU� OD� FRQHFWLYLGDG�� &RQ� ODV�
SRVLFLRQHV� GH� HVWRV� GRV� JUXSRV� GH� iWRPRV� VH� REWLHQHQ� ORV� YHFWRUHV� GLUHFFLyQ� SDUD� HO�
SDVLYDGR��SXHVWR�TXH�VH�HQFRQWUDUiQ�DOLQHDGRV���

'H�HVWD�IRUPD��FDGD�iWRPR�GH�SDVLYDGR�VH�FRORFDUi�D�XQD�
GLVWDQFLD�FRQFUHWD�GH�XQ�iWRPR�GHO�ERUGH��HQ� OD�GLUHFFLyQ�
GHILQLGD�SRU�HO�iWRPR�RSXHVWR��,OXVWUDFLyQ������(Q�YHUVLRQHV�
DQWHULRUHV�GH�+H[)HUD�VH�EXVFDEDQ�iWRPRV�HQ�XQ�UDGLR�GH�
GRV�GLVWDQFLDV�GH�HQODFH��SHUR�HUD�PiV�SUHFLVR�ORFDOL]DU�ORV�
iWRPRV�RSXHVWRV�DQWHV�GHO�FDPELR�GH�FRRUGHQDGDV��

(O�iWRPR�HPSOHDGR�HV�KLGUyJHQR�SRU�GHIHFWR��HQ�HO�VLJXLHQWH�
FDStWXOR� VH� H[SOLFDUi� HO� SRUTXp� GH� HVWD� GHFLVLyQ� \� VXV�
LPSOLFDFLRQHV��

(Q� XQ� SULQFLSLR� VH� SHQVy� HQ� HPSOHDU� OD� UHG� RULJLQDO� GH�
iWRPRV�SDUD�HO�SDVLYDGR��GHILQLHQGR�XQ�DQLOOR�H[WHUQR�\�OXHJR�
DMXVWDU�VX�SRVLFLyQ�SRU�XQ�IDFWRU�GH�HVFDOD��(VWD�HVWUDWHJLD��
VLQ�HPEDUJR��QR�HUD�OD�PiV�DGHFXDGD�SXHVWR�TXH�KDEUtD�TXH�
HPSOHDU�SRU�XQ�ODGR�XQD�HVFDOD�SDUD�LQFRUSRUDU�OD�GLVWDQFLD�

GH�HQODFH�GHQWUR�GHO�IUDJPHQWR��\�RWUD�SDUD�OD�FRUUHVSRQGLHQWH�DO�SDVLYDGR��HQ�VX�OXJDU�VH�
RSWy�SRU�XQD�SUR\HFFLyQ�GLUHFWD�GHVGH�HO�ERUGH��

�

����2SWLPL]DFLyQ�HVWUXFWXUDO�
�

&RPR� \D� VH� H[SOLFy� HQ� HO� FDStWXOR� DQWHULRU�� DXQTXH� HO� IUDJPHQWR� FXUYDGR� WpFQLFDPHQWH�
SXHGH�HQYLDUVH�D�*DXVVLDQ�SDUD�VX�VLPXODFLyQ��HV�PXFKR�PHMRU�UHDOL]DU�XQD�RSWLPL]DFLyQ�
UiSLGD� SUHYLD� SDUD� UHGXFLU� OD� FDUJD� GH� WUDEDMR�� HQ� HO� FDVR� GH� +H[)HUD� FRQ� 0HFiQLFD�
0ROHFXODU��(VWH�VHQFLOOR�PRGHOR�HPSOHD�XQD�DSOLFDFLyQ�GLUHFWD�GH� OD� OH\�GH�+RRNH�\� ODV�
FRQVWDQWHV� GH� IXHU]D� GH� ORV� HQODFHV� GHO� IUDJPHQWR�� REWHQLGDV� D� WUDYpV� GHO� PRGHOR� GHO�
RVFLODGRU�DUPyQLFR�VLPSOH�FDOFXODGR�SRU�')7��

'H� DFXHUGR� FRQ� OD� OH\� GH� +RRNH�� OD� GHIRUPDFLyQ� TXH� H[SHULPHQWD� XQ� PDWHULDO� HV�
GLUHFWDPHQWH�SURSRUFLRQDO�D� OD� IXHU]D�DSOLFDGD��&RQVLGHUDQGR�XQ�VLVWHPD�VRPHWLGR�D�XQ�
HVIXHU]R� GH� WUDFFLyQ� R� FRPSUHVLyQ�� FRPR� XQ�PXHOOH�� OD� IyUPXOD� TXH� ODV� UHODFLRQD� HV� OD�
VLJXLHQWH��

� ܨ ൌ െ݇ሺݔ െ ��௘௤ሻݔ �������
�
'RQGH�N�HV�OD�FRQVWDQWH�GH�IXHU]D�GHO�PXHOOH��[HT�OD�ORQJLWXG�GH�HVWH�HQ�VX�HVWDGR�GH�UHSRVR��
\�[�OD�ORQJLWXG�WUDV�HO�HVIXHU]R��(O�VLJQR�QHJDWLYR�KDFH�UHIHUHQFLD�D�TXH�OD�IXHU]D�)�QR�HV�OD�
IXHU]D� DSOLFDGD� VREUH� HO� PXHOOH� VLQR� OD� TXH� HMHUFH� HVWH� FRPR� FRQVHFXHQFLD� GH� OD�

,OXVWUDFLyQ� ���� &RORFDFLyQ� GHO�
SDVLYDGR� UHVSHFWR� D� OD� UHG�
KH[DJRQDO��HQ�HVWH�FDVR�VH�PXHVWUD�
HO�FDVR�GHO�JUDIHQR��XQ�SDVLYDGR�GH�
KLGUyJHQR� \� HO� iWRPR� RSXHVWR� HQ�
ERUGH� HQ� OD� UHG�� SDUD� GHILQLU� OD�
GLUHFFLyQ�GH�HQODFH��



�

�

���� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

GHIRUPDFLyQ��VLHQGR�SRU�HOOR�RSXHVWD��3DUD�QXHVWUR�VLVWHPD�GH�HQODFHV�HVWDV�IXHU]DV�VHUiQ�
DSOLFDGDV�VREUH�FDGD�XQR�GH�ORV�iWRPRV��HQ�XQD�IyUPXOD�GH�H[SUHVLyQ�PX\�VLPLODU���

�

�
'RQGH�݀పఫሬሬሬሬሬԦ�HV�HO�YHFWRU�TXH�XQH�ORV�iWRPRV� L�\�M��\�GHT� OD�
GLVWDQFLD�GH�HTXLOLEULR�GH�GLFKR�HQODFH��/D�IXHU]D�WRWDO�D�
OD�TXH�HVWi�VRPHWLGR�HO�iWRPR�L�HV�SRU�WDQWR�HO�VXPDWRULR�
GH�ODV�IXHU]DV�LQGLYLGXDOHV�HMHUFLGDV�SRU�ORV�iWRPRV�D�ORV�
TXH�HVWi�XQLGR��,OXVWUDFLyQ�������

$Vt��SDUD�WRPDU�FXHQWD�GH�HVWDV�IXHU]DV�VH�FUHD�RWUD�WDEOD��GH�WUHV�FROXPQDV�\�WDQWDV�ILODV�
FRPR�iWRPRV��SDUD�JXDUGDU�ODV�WUHV�FRPSRQHQWHV�GH�OD�IXHU]D�UHVXOWDQWH�VREUH�FDGD�iWRPR��

$� SDUWLU� GH� DTXt� VH� SXHGH� FRQVWUXLU� XQD� RSWLPL]DFLyQ�HVWUXFWXUDO� GH� IRUPD�PX\� VHQFLOOD��
HPSOHDQGR�XQ�SURFHVR� LWHUDWLYR�FRQ�XQ�FLFOR�ZKLOH�� HO� FXDO� UHSHWLUi� ODV� LQVWUXFFLRQHV�TXH�
FRQWHQJD�PLHQWUDV�VH�Gp�XQD�FLHUWD�FRQGLFLyQ��HQ�HVWH�FDVR�VH�WRPDUi�HO�PyGXOR�GH�OD�PD\RU�
IXHU]D�SUHVHQWH�HQ�HO�VLVWHPD�FRPR�SDUiPHWUR�GH�FRQWURO��(O�SURFHVR�LWHUDWLYR�FRQVLVWH�HQ�
FDOFXODU�ODV�IXHU]DV�RULJLQDGDV�HQ�FDGD�iWRPR�\�GHVSOD]DU�FDGD�XQR�GH�HOORV�OLJHUDPHQWH�HQ�
VXV� UHVSHFWLYDV� GLUHFFLRQHV�� GLFWDPLQDGDV� SRU� OD� IXHU]D�� 7UDV� PRYHU� ORV� iWRPRV� VH�
UHFDOFXODQ�GH�QXHYR�ODV�IXHU]DV�\�VH�UHSLWH�HO�GHVSOD]DPLHQWR��DVt�VXFHVLYDPHQWH��HVWR�KDUi�
TXH�SDXODWLQDPHQWH�VH� OOHJXH�D�XQD�VLWXDFLyQ�GH�PHQRU�HQHUJtD�SXHVWR�TXH� ODV� IXHU]DV�
HOiVWLFDV�WHQGHUiQ�D�UHVWDEOHFHU�ORV�HQODFHV�D�VXV�GLVWDQFLDV�GH�HTXLOLEULR��(Q�HO�PRPHQWR�
HQ�TXH�OD�IXHU]D�Pi[LPD�EDMH�GH�FLHUWR�YDORU�SUHHVWDEOHFLGR��GH������+DUWUHH�Հ�HQ�HVWH�FDVR��
VH�FRQVLGHUD�TXH�HO�VLVWHPD�\D�VH�KD�UHODMDGR�OR�VXILFLHQWH�\�HO�SURFHVR�WHUPLQD��

+D\�DOJXQDV�FRQVLGHUDFLRQHV�TXH�WHQHU�HQ�FXHQWD�HQ�HVWH�SURFHVR��SXHVWR�TXH�SDUWLPRV�GH�
XQ�IUDJPHQWR�SODQR�DO�FXDO�OH�HVWDPRV�IRU]DQGR�XQD�FXUYDWXUD��VL�GHMDPRV�TXH�VH�UHODMH�VLQ�
PiV�YROYHUi�D�DSODQDUVH��VLHQGR�GLItFLO�HVWXGLDU�ORV�HIHFWRV�GH�FXUYDWXUD��3DUD�FRQVHUYDU�OD�
IRUPD�JHQHUDO�GHO�IUDJPHQWR�PLHQWUDV�ODV�GLVWDQFLDV�GH�HQODFH�VH�YDQ�PRGLILFDQGR��EDVWD�
FRQ�TXH�QDGD�PiV�GHVSOD]DU�ORV�iWRPRV�D�VXV�QXHYDV�SRVLFLRQHV�VH�UHFDOFXOH�OD�FRRUGHQDGD�
]�D�SDUWLU�GH�ORV�QXHYRV�YDORUHV�GH�[�H�\�HPSOHDQGR�OD�HFXDFLyQ�GH�OD�VXSHUILFLH��'H�HVWH�
PRGR�OD�HVWUXFWXUD�HOLPLQD�ORV�HIHFWRV�GHELGRV�DO�HVWLUDPLHQWR�R�FRPSUHVLyQ�GH�ORV�HQODFHV��
SHUR�PDQWHQLHQGR�ORV�GHULYDGRV�GH�OD�SURSLD�FXUYD��

2WUR�GHWDOOH�HV�TXH�� VL�GHMDPRV� OD�RSWLPL]DFLyQ� WDO� FXDO�HVWi�HO� IUDJPHQWR�VH�GHVSOD]DUi�
JOREDOPHQWH�KDVWD�TXH�HO�SURSLR�SURJUDPD�IDOOH�SRU�HUURUHV�QXPpULFRV��SDUD�HYLWDUOR�EDVWD�
FRQ�WRPDU�XQ�iWRPR�FXDOTXLHUD��XQR�GH�ORV�PiV�LQWHUQRV�HQ�QXHVWUR�FDVR��\�REOLJDU�D�TXH�VX�
GHVSOD]DPLHQWR��R�OD�IXHU]D�TXH�H[SHULPHQWH��VHD�VLHPSUH�FHUR���

(Q�OD�RSWLPL]DFLyQ��HQ�SULQFLSLR��VH�SXHGH�DSOLFDU�FXDOTXLHU�GHVSOD]DPLHQWR�HQ�OD�GLUHFFLyQ�
GH� OD� IXHU]D�� SHUR�HQ� OD� SUiFWLFD� QR� VLHPSUH� GD�XQ� EXHQ� UHVXOWDGR�� HVSHFLDOPHQWH� VL� DO�
PRYHUVH�HO�iWRPR�DFDED�HQ�XQD�SRVLFLyQ�D~Q�PiV�DOHMDGD�GHO�HTXLOLEULR��OR�TXH�OOHYDUtD�D�
IXHU]DV� FDGD� YH]�PD\RUHV�\� D� XQ� VLVWHPD�GHVFRQWURODGR�� 3RU�HOOR�HQ� FDGD� LWHUDFLyQ� ORV�
iWRPRV�VH�GHVSOD]DQ�XQD�SHTXHxD� IUDFFLyQ�GH� OD�TXH�UHSUHVHQWD�OD� IXHU]D��HVWD� IUDFFLyQ�

� Ԧ௜௝ܨ ൌ ൫ห݀పఫሬሬሬሬሬԦห െ ݀௘௤൯ ൉ ݇ ൉
݀పఫሬሬሬሬሬԦ

ห݀పఫሬሬሬሬሬԦห
Ԧ௜ܨ����� ൌ෍ܨԦ௜௝
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,OXVWUDFLyQ� ���� )XHU]DV� HOiVWLFDV�
RULJLQDGDV� VREUH� XQ� iWRPR� FXDOTXLHUD�
SRU�VXV�YHFLQRV��MXQWR�D�OD�UHVXOWDQWH��



� �����+H[)HUD�

FRPLHQ]D�HQ����� \� YD�DXPHQWDQGR�HQ�XQ����FDGD���� LWHUDFLRQHV��SDUD� LU� DFHOHUDQGR�HO�
SURFHVR�XQD�YH]�TXH�HVWi�ELHQ�HQFDPLQDGR��

8QD�QRWDEOH�PHMRUD�UHVSHFWR�D�ODV�YHUVLRQHV�LQLFLDOHV��OD�FXDO�VH�LQFRUSRUy�HQ�OD�YHUVLyQ���
GH� +H[)HUD�� HV� XQ�PHFDQLVPR� GH� UHLQLFLR� SDUD� RSWLPL]DFLRQHV� GHVFRQWURODGDV�� FRQ� XQ�
VHQFLOOR�IXQFLRQDPLHQWR��VL�HQ�DOJ~Q�PRPHQWR�OD�IXHU]D�Pi[LPD�VXSHUD�HO�YDORU�TXH�WHQtD�DO�
SULQFLSLR� GH� OD� RSWLPL]DFLyQ�� OD� IUDFFLyQ� GH� GHVSOD]DPLHQWR� VH� KDFH� ���� SDUD� FRUUHJLU� HO�
SURFHVR�\�HPSH]DU�RWUD�YH]��6L�ELHQ�HVWR�KDFH�TXH�OD�RSWLPL]DFLyQ�GXUH�XQ�SRFR�PiV�HQ�
FDVR� GH� QHFHVLWDUVH�� HQ� ORV�P~OWLSOHV� IUDJPHQWRV� RSWLPL]DGRV� FRQ� +H[)HUD� QLQJXQR� KD�
QHFHVLWDGR�PiV�GH�XQ�UHLQLFLR���

�

����([SRUWDFLyQ�GH�DUFKLYRV�
�

&XDQGR�HO�IUDJPHQWR�KD�FRQFOXLGR�VX�RSWLPL]DFLyQ�HVWUXFWXUDO�VDWLVIDFWRULDPHQWH��HO�~OWLPR�
SDVR� HV� SUHSDUDU� HO� DUFKLYR� GH� FiOFXOR� SDUD� *DXVVLDQ� HQ� XQ� IRUPDWR� TXH� SXHGD� OHHU� H�
LQWHUSUHWDU�VLQ�SUREOHPDV��HQ�HVWH�FDVR��XQ�DUFKLYR�*-)��*DXVVLDQ�,�-�QSXW�)LOH���(Q�HVWH�
DUFKLYR�VH�LQFOX\HQ��DGHPiV�GH�OD�WDEOD�GH�FRRUGHQDGDV��RWURV�SDUiPHWURV�FRPR�HO�WLSR�GH�
FiOFXOR��HO�PpWRGR��OD�EDVH��UHFXUVRV�GHO�RUGHQDGRU�\�GHPiV��/D�FUHDFLyQ�GH�HVWH�DUFKLYR�VH�
HQFXHQWUD� \D� DXWRPDWL]DGD� HQ� +H[)HUD� SDUD� TXH� VyOR� VHD� SUHFLVR� HVSHFLILFDU� DOJXQRV�
GHWDOOHV��

/D�SULPHUD�SDUWH�GHO�DUFKLYR�*-)�FRQWLHQH�ORV�SDUiPHWURV�GHO�FiOFXOR��FRPHQ]DQGR�FRQ�ORV�
UHFXUVRV�GHO�RUGHQDGRU��PHPRULD�Pi[LPD�DVLJQDGD�\�Q~PHUR�GH�SURFHVDGRUHV�HQ�SDUDOHOR��
'HVSXpV�VH�HVSHFLILFD�OD�ORFDOL]DFLyQ�\�QRPEUH�GHO�DUFKLYR�&+.��&+HF.SRLQW���XQ�DUFKLYR�
ELQDULR� TXH� FRQWHQGUi� WRGRV� ORV� GHWDOOHV� HVSHFtILFRV� TXH� VH� JHQHUHQ� HQ� HO� FiOFXOR��
UHVHUYDQGR�SDUD�HO�DUFKLYR�GH�UHVXOWDGRV�VROR�ORV�PiV�UHOHYDQWHV��\�TXH�VLUYH�GH�SXQWR�GH�
SDUWLGD� VL� HO� FiOFXOR� HV� LQWHUUXPSLGR� R� IDOOD� HQ� DOJ~Q� PRPHQWR�� )LQDOPHQWH�� ODV�
HVSHFLILFDFLRQHV�GHO�SURSLR�FiOFXOR��FRPR�VX�WLSR��RSWLPL]DFLyQ���VX�PpWRGR��')7�/'$���VX�
EDVH� �����*

�� R� GHPiV� GHWDOOHV� FRPR� FRQVLGHUDFLRQHV� GH� VLPHWUtD� R� UHVWULFFLRQHV�
HVSHFtILFDV��

$�FRQWLQXDFLyQ��YLHQH�OD�WDEOD�GH�FRRUGHQDGDV�GHO�VLVWHPD��SULPHUR�VH�HVFULEHQ�ORV�YDORUHV�
GH�FDUJD�\�PXOWLSOLFLGDG�GH�HVStQ��TXH�HQ�WRGRV�QXHVWURV�FDVRV�VH�FRQVLGHUDUiQ�QHXWURV�\�
VLQ�HVStQ��FDUJD����PXOWLSOLFLGDG�����\�D�FRQWLQXDFLyQ�ODV�FRRUGHQDGDV�DWyPLFDV��WDO�\�FRPR�
VH�KD�JHQHUDGR�GXUDQWH� WRGR�HO�SURFHVR��&RQYLHQH�FRQYHUWLU� WRGRV� ORV�GDWRV�D�Q~PHURV�
GHFLPDOHV��SXHVWR�TXH�*DXVVLDQ�SUHVHQWD�SUREOHPDV�FRQ�Q~PHURV�HQWHURV��

&RQ�WRGD�HVWD�LQIRUPDFLyQ�HQ�HO�DUFKLYR�\D�VHUtD�VXILFLHQWH�SDUD�XQ�FiOFXOR�GH�RSWLPL]DFLyQ�
HVWUXFWXUDO�HVWiQGDU��SHUR�FRPR�\D�KHPRV�YLVWR�DQWHULRUPHQWH��XQD�RSWLPL]DFLyQ�UHJXODU�QR�
QRV�YDOH�SRUTXH�HO�IUDJPHQWR�VH�DSODQDUtD�\�QR�VH�SRGUtD�HVWXGLDU�OD�FXUYDWXUD��3DUD�LPSRQHU�
UHVWULFFLRQHV�D�OD�RSWLPL]DFLyQ��FRPR�HQ�HVWH�FDVR�IRU]DUOR�D�XQD�VXSHUILFLH��VH�HPSOHDQ�ODV�
&RRUGHQDGDV� ,QWHUQDV�GH�*DXVVLDQ� �*,&��� TXH�SHUPLWHQ�DSOLFDU� FLHUWDV� FRQGLFLRQHV� D� OD�
RSWLPL]DFLyQ�FRPR�GLVWDQFLDV�GH�HQODFH��iQJXORV��SRVLFLRQHV�\�GHPiV��3DUD�TXH�*DXVVLDQ�
SXHGD�OHHU�HVWDV�HVSHFLILFDFLRQHV�HV�SUHFLVR�DxDGLU�³ UHDGDOOJLF´�DO�WLSR�GH�WUDEDMR��



�
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(VWDV�*,&�YDQ�GHVSXpV�GH�OD�WDEOD�GH�FRRUGHQDGDV��VLHQGR�QHFHVDULDV�WUHV�SRU�FDGD�iWRPR�
SDUD�TXH�HO�FiOFXOR�SXHGD�HPSH]DU��3DUD�QXHVWURV�FiOFXORV��SRU�HMHPSOR��VH�KD�IRU]DGR�D�
TXH�HO�UDGLR�GH�FXUYDWXUD��PiV�DGHODQWH�VH�YHUiQ�VXV�IyUPXODV��SHUPDQH]FD�FRQVWDQWH��SDUD�
ILMDUOR�D�XQD�VXSHUILFLH��R�LPSHGLGR�HO�PRYLPLHQWR�GH�FLHUWRV�iWRPRV�SDUD�VLPXODU�SXQWRV�GH�
DQFODMH�GHO� IUDJPHQWR��PiV�DGHODQWH�VH� YHUiQ� ODV�H[SUHVLRQHV�FRUUHVSRQGLHQWHV�D�HVWDV�
FRQGLFLRQHV��

3RU�~OWLPR��\�FRPR�VH�DSUHFLDUi�PiV�DGHODQWH��HQ�DOJXQRV�FiOFXORV�VH�KD�DSOLFDGR�XQ�FDPSR�
HOpFWULFR�H[WHUQR��,PSOHPHQWDU�HVWH�FDPSR�QR�HV�GLItFLO��WDQWR�OD�GLUHFFLyQ�FRPR�OD�LQWHQVLGDG�
VH�LQFOX\HQ�MXQWR�HO�PpWRGR�\�OD�EDVH��OD�GLILFXOWDG�UDGLFD�HQ�TXH��SDUD�TXH�*DXVVLDQ�SXHGD�
DSOLFDUOR� ODV� FRRUGHQDGDV� GHEHQ� SURSRUFLRQDUVH� GH� IRUPD� VLPEyOLFD�� HPSOHDQGR� XQD��
PDWUL]�=��(Q�VX�IRUPD�PiV�WUDGLFLRQDO�HVWD�PDWUL]�UHFRJH�~QLFDPHQWH�GLVWDQFLDV��iQJXORV�\�
iQJXORV� GLHGURV�� ORV� FXDOHV� QR� FRQWLHQHQ�PXFKD� LQIRUPDFLyQ� VREUH� OD� GLUHFFLyQ� JHQHUDO�
UHVSHFWR� DO� FDPSR�� SRU� VXHUWH�� *DXVVLDQ� WDPELpQ� SHUPLWH� XVDU� XQD� PDWUL]� FDUWHVLDQD�
VLPEyOLFD��DVLJQDQGR�D�FDGD�FRRUGHQDGD�XQD�YDULDEOH��[���\���]���HWF��\�GHVSXpV�GHFODUDU�
VX�YDORU��(Q�HVWH�WLSR�GH�FiOFXORV��OD�OLVWD�GH�YDORUHV�QXPpULFRV�YD�GHVSXpV�GH�OD�WDEOD�RULJLQDO�
\�DQWHV�GH�ODV�*,&��(Q�FXDOTXLHU�FDVR��SDUD�TXH�*DXVVLDQ�SXHGD�LQWHUSUHWDU�OD�PDWUL]�=�KD\�
TXH�DxDGLU�DO�WLSR�GH�WUDEDMR�³ =�PDWUL[´�

(VWDV� VRQ� ODV� GLUHFWULFHV� VHJXLGDV� HQ� OD� LQPHQVD� PD\RUtD� GH� ORV� FDVRV� SDUD� FUHDU� ORV�
DUFKLYRV�GH�FiOFXOR�� ORV�FXDOHV�SXHGHQ�HQYLDUVH�DO�RUGHQDGRU�GH� WUDEDMR�HQ�FXHVWLyQ�YtD�
:LQ6&3�\�HMHFXWDU�FRQ�3877<��1R�REVWDQWH��D�OR�ODUJR�GH�HVWRV�DxRV�VH�KDQ�GDGR�FLHUWDV�
FLUFXQVWDQFLDV� TXH� KDQ� UHTXHULGR� DOJXQDV� PRGLILFDFLRQHV� PDQXDOHV�� SDUD� FiOFXORV� FRQ�
SUREOHPDV�SDUD�DFDEDU�VH�KD�HPSOHDGR�RWUR�WLSR�GH�FRQYHUJHQFLD�SDUD�UHGLULJLU�HO�FiOFXOR�D�
FRVWD�GH�DOJR�PiV�GH�WLHPSR��R�SDUDU�FiOFXORV�TXH�WDUGDEDQ�GHPDVLDGR�\�UHODQ]DUORV�GHVGH�
OD�~OWLPD�JHRPHWUtD��

2WUDV�IXQFLRQDOLGDGHV�LQFOX\HQ�FDUJDU�HVWUXFWXUDV�D�SDUWLU�GHO�DUFKLYR�/2*�GH�UHVXOWDGRV��
OHHU�OD�HQHUJtD�WRWDO��SUHSDUDU�RWURV�FiOFXORV�D�SDUWLU�GH�ORV�~OWLPRV��REWHQHU�HO�HVSHFWUR�GH�
DXWRYDORUHV«�GH�FDUiFWHU�PiV�PDQXDO�SHUR�PX\�~WLOHV�HQ�OD�UHFRJLGD�GH�UHVXOWDGRV��

�

����(YROXFLyQ�WHPSRUDO�
�

(O� ~OWLPR� FRPSRQHQWH� GH�+H[)HUD� VH� FHQWUD� HQ� HO� FiOFXOR� GH� OD� HYROXFLyQ� WHPSRUDO� GHO�
VLVWHPD�XQD�YH]�TXH�\D�VH�KD�UHDOL]DGR�OD�RSWLPL]DFLyQ�HVWUXFWXUDO�FRQ�*DXVVLDQ��(O�SDTXHWH�
GH�RQGDV�HQ�FXHVWLyQ�VH�FUHD�D�SDUWLU�GHO�HVSHFWUR�GH�DXWRYDORUHV�GHO�VLVWHPD��HO�FXDO�VH�
FDUJD�DO�FRPSOHWR�D�SDUWLU�GHO�DUFKLYR�/2*�GH�UHVXOWDGRV��

/D�FDUJD�GHO�HVSHFWUR�H[LJH�EXVFDUOR�GHQWUR�GHO�DUFKLYR�/2*��DOJR�VHQFLOOR�JUDFLDV�D�TXH�
*DXVVLDQ� XWLOL]D� FLHUWDV� SDODEUDV� FODYH� DO� HVFULELU� HVWRV� GDWRV�� 3DUD� RSWLPL]DFLRQHV�� HO�
HVSHFWUR�SXHGH�DSDUHFHU�KDVWD�GRV�YHFHV��DO�SULQFLSLR��FRUUHVSRQGLHQWH�D�OD�FRQILJXUDFLyQ�
LQLFLDO��\�DO�ILQDO�FRQ�OD�HVWUXFWXUD�RSWLPL]DGD��(Q�FDVR�GH�TXH�QR�VH�KD\D�KHFKR�QLQJXQD�
LWHUDFLyQ��VL�SRU�HMHPSOR�OD�HVWUXFWXUD�LQLFLDO�\D�HUD�XQ�PtQLPR�GH�HQHUJtD��VyOR�DSDUHFH�HO�
HVSHFWUR�XQD�YH]��/D�SRUFLyQ�GH�DUFKLYR�FRQ�ORV�DXWRYDORUHV�VH�FRSLD�\�VH�WUDQVIRUPD�HQ�XQD�
OLVWD�GH�YDORUHV�QXPpULFRV��HQ�HO�FDVR�GH�QXHVWUR�IUDJPHQWR�KH[DJRQDO�GH����DQLOORV�HVWD�
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OLVWD�WLHQH������HQWUDGDV��*DXVVLDQ�DGHPiV�PXHVWUD�ORV�GDWRV�HQ�QLYHOHV�RFXSDGRV�\�YDFtRV��
XQD�GLVWLQFLyQ�TXH�VH�FRQVHUYDUi�GH�PRPHQWR��

7UDV�FDUJDU�HO�HVSHFWUR� VH�SURFHGH�D�VX� WUDQVIRUPDFLyQ�D�XQ� IRUPDWR�PiV�FyPRGR��3RU�
HMHPSOR�� VH� UHDOL]D� OD� FRQYHUVLyQ� GH� XQLGDGHV� GH� +DUWUHH�� HPSOHDGD� SRU� *DXVVLDQ�� D�
HOHFWURQYROWLRV��PiV�DSURSLDGD�HQ�4XtPLFD��FRQ�HO�IDFWRU�GH�FRQYHUVLyQ�DSURSLDGR��7DPELpQ�
VH� WRPD� HO� YDORU� PD\RU� GH� ORV� RFXSDGRV� \� HO� PHQRU� GH� ORV� GHVRFXSDGRV�� VLHQGR�
UHVSHFWLYDPHQWH�HO�+202�\�HO�/802�GHO�VLVWHPD��\�VH�FDOFXOD�OD�HQHUJtD�GH�)HUPL��DTXHOOD�
SRU�GHEDMR�GH�OD�FXDO�VH�HQFXHQWUDQ�WRGRV�ORV�HOHFWURQHV�D���.��FRPR�OD�PHGLD�DULWPpWLFD�
HQWUH�+202�\�/802��2WUR�GDWR�TXH�VH�SXHGH�H[WUDHU�HV�HO�JDS�+202�/802��OD�GLIHUHQFLD�
HQWUH�HOORV��PX\�~WLO�SDUD�ODV�SURSLHGDGHV�FRQGXFWRUDV��(Q�HVWD�7HVLV�QR�VH�KD�WUDEDMDGR�FRQ�
HO�JDS�DO�QR�VHU�OD�SULQFLSDO�SURSLHGDG�GH�LQWHUpV��SHUR�Vt�VH�HVWXGLy�HQ�HO�7)*�\�7)0��

5HVWDQGR�D�WRGR�HO�HVSHFWUR�OD�HQHUJtD�GH�)HUPL�VH�ORJUD�FHQWUDU�HO�HVSHFWUR�GH�IRUPD�TXH�
ORV�QLYHOHV�RFXSDGRV�WHQJDQ�DXWRYDORUHV�QHJDWLYRV��\�ORV�RFXSDGRV�SRVLWLYRV��)LQDOPHQWH��
VH�SURFHGH�D�HOLPLQDU�OD�GHJHQHUDFLyQ�GHO�HVSHFWUR�ERUUDQGR�DTXHOODV�HQHUJtDV�UHSHWLGDV�R�
PX\�VLPLODUHV�GHQWUR�GH�FLHUWR�UDQJR�FRQ�XQ�HVFDQHR�FRPSOHWR�D�OD�OLVWD�GH�DXWRYDORUHV��(Q�
+H[)HUD�HVWD�WROHUDQFLD�HV�GH��������H9��DXQTXH�HPSH]y�VLHQGR�GH�������H9��HQ�HO�FDStWXOR�
DQWHULRU�\D�VH�PHQFLRQy�OD�LPSRUWDQFLD�GH�HVWH�SDUiPHWUR���

,QFOXVR� WUDV� HOLPLQDU� OD� GHJHQHUDFLyQ�� HO� Q~PHUR� GH� DXWRYDORUHV� GHO� HVSHFWUR� HV�
FRQVLGHUDEOHPHQWH� JUDQGH� \� SXHGH� UDOHQWL]DU� ORV� SRVWHULRUHV� FiOFXORV�� 3RU� HOOR� VH� YD� D�
VHOHFFLRQDU�XQD�SDUWH�GH�HVWH��FHUFDQD�D�OD�HQHUJtD�GH�)HUPL��FRQ�OD�TXH�JHQHUDU�HO�SDTXHWH�
GH� RQGDV�� (O� WDPDxR� GH� HVWD� SRUFLyQ� QR� SXHGH� VHU� PX\� SHTXHxR�� VLQ� HPEDUJR�� SDUD�
JDUDQWL]DU�TXH�DEDUFD�WRGR�HO�SDTXHWH�GH�RQGDV��(Q�HVWH�FDVR�VH�KDQ�HPSOHDGR����QLYHOHV�
SRU�UDPD�GHO�HVSHFWUR�����SRVLWLYRV�\����QHJDWLYRV��HPSH]DQGR�D�FRQWDU�GHVGH�HO�RUELWDO�
IURQWHUD�FRUUHVSRQGLHQWH��

&UHDU� HO� SDTXHWH� GH� RQGDV� QR� WLHQH� PXFKD� FRPSOLFDFLyQ�� EDVWD� FRQ� XVDU� OD� IyUPXOD�
JDXVVLDQD�YLVWD�HQ�HO�FDStWXOR�GH�OD�HYROXFLyQ�WHPSRUDO�SDUD�FDOFXODU�ORV�FRHILFLHQWHV�D�SDUWLU�
GHO�Q~PHUR�GH�RUELWDO��HQ�HVWH�FDVR�UHSUHVHQWDGR�SRU�HO�LQWHUYDOR�>������@�VLQ�HO����XVDQGR�
ORV�YDORUHV�SDUD�OD�PHGLD�\�GHVYLDFLyQ�WtSLFD�\D�PHQFLRQDGRV��6t�HV�SUHFLVR�QRUPDOL]DUOR��
²GLYLGLHQGR�WRGR�SRU�OD�UDt]�FXDGUDGD�GHO�WRWDO�GH�ORV�FXDGUDGRV²�SDUD�JDUDQWL]DU�TXH�OD�
DXWRFRUUHODFLyQ�VH�HQFXHQWUH�HQ�HO�LQWHUYDOR�>���@��\�HOLPLQDU�DTXHOORV�FRHILFLHQWHV�GHPDVLDGR�
SHTXHxRV��LQIHULRUHV�D��������SRU�HMHPSOR��SDUD�DOLJHUDU�OD�FDUJD�FRPSXWDFLRQDO��(V�SRVLEOH�
JHQHUDU� RWURV� SDTXHWHV� DOJR� GLIHUHQWHV�� SRU� HMHPSOR�� VXSHUSRQLHQGR� YDULDV� FXUYDV�
JDXVVLDQDV��GH�HVWH�WLSR�GH�SDTXHWHV�VH�KDEODUi�PiV�HQ�HO�~OWLPR�FDStWXOR��

,JXDOPHQWH�� HO� FiOFXOR�GH� OD�DXWRFRUUHODFLyQ�VH� UHDOL]D�DSOLFDQGR�GLUHFWDPHQWH� OD� IyUPXOD�
REWHQLGD�HQ�HO�FDStWXOR����XVDQGR�WDQWR�OD�OLVWD�GH�FRHILFLHQWHV�FRPR�OD�GH�VXV�UHVSHFWLYDV�
HQHUJtDV��

� ǡݔȰሺۦ ǡݔሻȁȰሺݐ Ͳሻۧ ൌ�෍ห ௝ܿห
ଶ

௡

௝

݁ି௜�ாೕ�௧ ԰Τ � �������

�
$XQTXH�HV�FLHUWR�TXH�VH� WLHQH�XQD� IyUPXOD�SDUD�HO�PyGXOR�GH� OD� DXWRFRUUHODFLyQ�� UHVXOWD�
PXFKR�PiV�IiFLO�FDOFXODUOD�\�REWHQHU�XQ�Q~PHUR�FRPSOHMR��SDUD�SRVWHULRUPHQWH�REWHQHU�HO�
FRQMXJDGR�\�PXOWLSOLFDU�DPERV��TXH�LQFRUSRUDU�XQ�GREOH�VXPDWRULR�\�GLIHUHQFLDV�GH�HQHUJtDV���
&RQYLHQH�HOLPLQDU� OD�SDUWH� LPDJLQDULD�TXH�SXHGD� UHVXOWDU�SRUTXH��DXQTXH�HQ� WHRUtD�HVWH�
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PyGXOR�HV�XQ�Q~PHUR�UHDO��SHTXHxDV�LPSUHFLVLRQHV�QXPpULFDV�SXHGHQ�KDFHU�DSDUHFHU�XQ�
WpUPLQR�LPDJLQDULR�PX\�SHTXHxR�SHUR�TXH�SXHGH�GDU�SUREOHPDV�D�OD�KRUD�GH�UHSUHVHQWDU�ORV�
UHVXOWDGRV��

)LQDOPHQWH�� OD�HYROXFLyQ� WHPSRUDO� SURSLDPHQWH�GLFKD��$�HVWDV�DOWXUDV�VLPSOHPHQWH�EDVWD�
FRQ�JHQHUDU�XQD�OLVWD�GH�YDORUHV�GH�W�SDUD�GHILQLU�HO�LQWHUYDOR�GH�WLHPSR�TXH�VH�TXLHUH�DQDOL]DU��
D� LQWHUYDORV� UHJXODUHV� UHGXFLGRV� SDUD� DVHJXUDU� XQD� JUiILFD� ELHQ� GHILQLGD�� FDOFXODU� OD�
DXWRFRUUHODFLyQ�SDUD�FDGD�XQR�GH�HOORV�\�UHSUHVHQWDUOR�HQ�IXQFLyQ�GH�W��&RPR�QRUPD�JHQHUDO�
VH�VXHOH�HPSOHDU�HO�PyGXOR�GH�OD�DXWRFRUUHODFLyQ�DO�FXDGUDGR�SXHVWR�TXH�HV�OR�TXH�WLHQH�
VLJQLILFDGR� ItVLFR� �VLPLODU�D� OD�GHQVLGDG�GH�SUREDELOLGDG�\D�YLVWD��� SHUR�SHUIHFWDPHQWH�VH�
SXHGH�XVDU�FXDOTXLHU�RWUD�SRWHQFLD��ODV�SRWHQFLDV�PiV�DOWDV��SRU�HMHPSOR��SXHGHQ�VHU�~WLOHV�
SDUD�REVHUYDU�VyOR�ODV�RQGXODFLRQHV�PiV�JUDQGHV�GH�OD�JUiILFD��D�FDPELR�GH�XQ�LQFUHPHQWR�
HQ�HO�WLHPSR�GH�FiOFXOR��

�

����([WUDFFLyQ�GH�WLHPSRV�
�

1XHVWUR� HVWXGLR� GH� OD� HYROXFLyQ� WHPSRUDO� FRQFOX\H� FRQ� OD� H[WUDFFLyQ� GH� ORV� WLHPSRV� GH�
UHJHQHUDFLyQ��<D�VH�KD�FRPHQWDGR�FyPR�VH�YD�D�KDFHU�XVR�GH�GRV�HVWUDWHJLDV�SDUD�HOOR��
H[WUDFFLyQ�GLUHFWD�D�SDUWLU�GH�OD�HYROXFLyQ�WHPSRUDO��YDORU�QXPpULFR��\�FiOFXOR�D�SDUWLU�GH�XQD�
DSUR[LPDFLyQ�SROLQyPLFD��YDORU�DQDOtWLFR���

/RV�WLHPSRV�DQDOtWLFRV�VH�H[WUDHQ�GH�IRUPD�PX\�VHQFLOOD��EDVWD�FRQ�WRPDU�FLHUWRV�DXWRYDORUHV�
GH�ORV�TXH�YDQ�D�LQWHUYHQLU�HQ�HO�SDTXHWH��UHDOL]DU�XQ�DMXVWH�SRU�PtQLPRV�FXDGUDGRV�D�XQ�
SROLQRPLR�HPSOHDQGR�VXV�Q~PHURV�GH�RUELWDO��\�D�SDUWLU�GHO�YDORU�GH�ODV�VXFHVLYDV�GHULYDGDV�
HQ�HO�FHQWUR�GHO�SDTXHWH�VH�ORJUDQ�ORV�GLYHUVRV�WLHPSRV��(VWH�SURFHVR�HV�FRQVLGHUDEOHPHQWH�
UiSLGR�\�VHQFLOOR��\�DXQTXH�\D�VH�KD�HVWDEOHFLGR�TXp�SROLQRPLR�XVDU�\�FRQ�FXiQWRV�SXQWRV�
KDFHU� HO� DMXVWH�� HQ� SULQFLSLR� HO� FyGLJR� GH� +H[)HUD� SHUPLWH�PRGLILFDU� HVWRV� SDUiPHWURV��
'HVFRQRFHPRV� ORV� GHWDOOHV� GH� OD� UHVROXFLyQ� SRU� PtQLPRV� FXDGUDGRV� HPSOHDGD� SRU�
0DWKHPDWLFD�R�6FLODE�DO�VHU�XQD�IXQFLyQ�SURSLD��SRU�OR�TXH�QR�VDEHPRV�FyPR�VRQ�FDSDFHV�
GH�REWHQHU�XQ�SROLQRPLR�FRQFUHWR�HQ�FDVRV�QR�XQtYRFRV�VL�VH�OHV�SLGH��FRPR�XQD�F~ELFD�D�
SDUWLU�GH�WUHV�SXQWRV��

/RV�YDORUHV�QXPpULFRV�VH�H[WUDHQ�GH�IRUPD�OLJHUDPHQWH�GLIHUHQWH�VHJ~Q�GH�TXp�WLHPSR�VH�
WUDWH��SHUR�D�JUDQGHV�UDVJRV�HO�SURFHGLPLHQWR�HV�HO�PLVPR��REWHQHU�Pi[LPRV�HQ�OD�HYROXFLyQ�
WHPSRUDO�WUDV�KDFHU�XQ�EDUULGR�HQ�HO�HQWRUQR�GH�GLFKR�WLHPSR��SDUD�OR�FXDO�VH�UHFXUUH�D�XQ�
DQiOLVLV�YLVXDO�GH�OD�HYROXFLyQ�WHPSRUDO�\�D�ORV�WLHPSRV�DQDOtWLFRV��VL�QR�KD\�PXFKD�FODULGDG��
3DUD�XQ�SDTXHWH�VLPSOH��SRU�HMHPSOR��VHUtD��

�3DUD�HO�WLHPSR�GH�SULPHU�RUGHQ��HO�FOiVLFR��EDVWD�FRQ�KDFHU�XQ�EDUULGR�ILQR�GH�OD�FXUYD�
\�PLUDU�SDUD�TXp�YDORU�GH�W�VH�DOFDQ]D�OD�PD\RU�DXWRFRUUHODFLyQ��HVWULFWDPHQWH�KDEODQGR��
VX�PyGXOR�DO�FXDGUDGR���FRPR�VH�YH�HQ�OD�)LJXUD����

�(O� WLHPSR�GH�VHJXQGR�RUGHQ��HO�GH�UHYLYDO��VH�H[WUDH�D�SDUWLU�GH� OD�HQYROYHQWH�GH�OD�
FXUYD��SULPHUR�VH�WRPDQ�WRGRV�ORV�Pi[LPRV�UHODWLYRV�HQ�XQ�LQWHUYDOR�GDGR��DO�LJXDO�TXH�
FRQ�HO�FOiVLFR��SDUD�OXHJR�HPSOHDUORV�HQ�RWUR�DMXVWH�SRU�PtQLPRV�FXDGUDGRV�D�ILQ�GH�
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WHQHU�XQD�H[SUHVLyQ�DSUR[LPDGD�GH�OD�HQYROYHQWH��3RU� OD�REWHQFLyQ�GH�VX�Pi[LPR�D�
SDUWLU�GH�OD�GHULYDGD�VH�VDFD�HO�WLHPSR�GH�UHYLYDO��)LJXUD�����

�(O�WLHPSR�GH�WHUFHU�RUGHQ��HO�GH�VXSHUUHYLYDO�HQ�HVWH�FDVR��VH�SURFHGHUtD�D�XQD�GREOH�
HQYROYHQWH�� ORV�Pi[LPRV�UHODWLYRV�GH�OD�DJUXSDFLyQ�WHPSRUDO�VH�WUDWDQ�SRU�VHSDUDGR��
GLYLGLpQGRORV�HQ�VXEJUXSRV�D�SDUWLU�GH�ORV�YDORUHV�PtQLPRV�GH�HVWD�QXHYD�OLVWD��3DUD�
FDGD�VXEJUXSR�VH�H[WUDH�VX�HQYROYHQWH��FRPR�DQWHV��\�VX�Pi[LPR�ORFDO��ORV�FXDOHV�VH�
HPSOHDQ�HQ�XQD�VHJXQGD�HQYROYHQWH��GH�OD�FXDO�VH�H[WUDH�HO�QXHYR�Pi[LPR��TXH�VHUi�
HO�WLHPSR��

(VWD�HVWUDWHJLD�GH�HQYROYHQWHV�HQFDGHQDGDV�VHUtD�YiOLGD�SDUD�WLHPSRV�GH�RUGHQ�VXSHULRU��
UHSLWLHQGR�HO�SURFHVR�ODV�YHFHV�QHFHVDULDV�KDVWD�OOHJDU�D�XQ�~QLFR�YDORU��6LQ�HPEDUJR��WHQHU�
XQDV�RQGXODFLRQHV�GH�WDO�FRPSOHMLGDG�QR�HV�DOJR�FRP~Q�GDGD�OD�VHQFLOOH]�GHO�SDTXHWH�GH�
RQGDV�HPSOHDGR��\�VL�ELHQ�VH�KDQ�FDOFXODGR�WLHPSRV�GH�WHUFHU�RUGHQ��OD�YDOLGH]�GH�HVWRV�
UHVXOWDGRV�HVWi�D~Q�SRU�YHU��HVWR�VH�H[SOLFDUi�PiV�DGHODQWH�HQ�ORV�VLJXLHQWHV�FDStWXORV��

�

)LJXUD� �� �L]TXLHUGD��� 'HWHUPLQDFLyQ� GHO� WLHPSR� FOiVLFR� SRU� E~VTXHGD� GHO�Pi[LPR� ORFDO�� 6H�PXHVWUD� HO� YDORU�
QXPpULFR��SXQWR��\�HO�DQDOtWLFR��OtQHD�SXQWHDGD���

)LJXUD����GHUHFKD���'HWHUPLQDFLyQ�GHO�WLHSR�GH�UHYLYDO�SRU�XQ�DMXVWH�SRU�PtQLPRV�FXDGUDGRV��6H�PXHVWUD�HO�YDORU�
DQDOtWLFR��OtQHD�YHUWLFDO�SXQWHDGD���HO�SROLQRPLR�GH�DMXVWH��FXUYD�SXQWHDGD��\�HO�Pi[LPR�REWHQLGR��SXQWR��

�

� �
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&XDQGR�VH�KDEOD�GH�ODV�SRVLELOLGDGHV�GHO�JUDIHQR��HV�LQHYLWDEOH�PHQFLRQDU�VXV�H[FHOHQWHV�\�
H[yWLFDV�SURSLHGDGHV�HOHFWUyQLFDV��(VWRV�FRPSRUWDPLHQWRV��TXH�\D�GH�SRU�Vt�DEUHQ�XQ�VLQItQ�
GH�SRVLELOLGDGHV�HQ�FXDQWR�D�DSOLFDFLRQHV�WDQWR�HQ�iPELWRV�FRQRFLGRV��VXVWLWX\HQGR�D�RWURV�
PDWHULDOHV�� FRPR� HQ� RWURV� PiV� H[FOXVLYRV�� OR� FRQYLHUWHQ� VLQ� GXGD� HQ� XQ� PDWHULDO�
LQFUHtEOHPHQWH�YHUViWLO��6LQ�HPEDUJR��HVWR�QR�VH�TXHGD�DKt��\D�TXH�SRU�VL�IXHUDQ�SRFDV�ODV�
SURSLHGDGHV� HOHFWUyQLFDV� GHO� JUDIHQR�� pVWDV� FUHFHQ� D~Q� PiV� FXDQGR� VX� HVWUXFWXUD� \�
FRPSRUWDPLHQWR� SXHGHQ� PRGLILFDUVH� GH� GLYHUVDV� IRUPDV�� DOJR� TXH� QR� VyOR� VH� OLPLWD� DO�
JUDIHQR��VLQR�D�RWURV�VLVWHPDV�GH�FDUERQR�FRPR�VXV�QDQRWXERV��GRQGH�HO�WDPDxR�GHO�PLVPR�
SXHGH�FRQIHULUOH�FRPSRUWDPLHQWR�PHWiOLFR��R�HO�JUDIHQR�ELFDSD��GRQGH�XQD�OLJHUD�URWDFLyQ�
HQWUH�FDSDV�SXHGH�GRWDU�DO�PDWHULDO�GH�VXSHUFRQGXFWLYLGDG���

([LVWHQ� QXPHURVDV� PRGLILFDFLRQHV� \� SURFHGLPLHQWRV� SDUD� DOWHUDU� ODV� \D� PDJQtILFDV�
SURSLHGDGHV�HOHFWUyQLFDV�GHO�JUDIHQR��DOJXQDV��FRPR�OD�LQFRUSRUDFLyQ�GH�JUXSRV�IXQFLRQDOHV��
SXHGH�SHUPLWLUOH�OD�LQWHUDFFLyQ�\�UHDFFLyQ�FRQ�PROpFXODV�SRU�ODV�TXH�HQ�SULQFLSLR�QR�WLHQH�
DILQLGDG��(VWR�UHVXOWD�EDVWDQWH�VLPSOH�GH�UHDOL]DU��EDVWD�FRQ�H[SRQHU�HO�SURSLR�JUDIHQR�DO�DLUH�
SDUD� TXH� FRPLHQFH� D� R[LGDUVH� YtD� LQFRUSRUDFLyQ� GH� JUXSRV� DOFRKRO� R� HSy[LGR�� FX\D�
ORFDOL]DFLyQ� \� FDQWLGDG� SXHGH� VHU�� SRU� RWUR� ODGR�� EDVWDQWH� FRVWRVD� GH� FRQWURODU�� RWURV�
PpWRGRV�DIHFWDQ�GH�IRUPD�PiV�SULPDULD�DO�PDWHULDO��FDPELDQGR�SRU�HMHPSOR�VXV�GLPHQVLRQHV�
R�VX�HVWUXFWXUD��YtDV�HQ�ODV�FXDOHV�VH�YDQ�ORJUDQGR�LPSRUWDQWHV�DYDQFHV�D�QLYHO�H[SHULPHQWDO��
\� ILQDOPHQWH�� FDPELRV�HQ�HO�HQWRUQR�HQ�HO� TXH� HO�JUDIHQR� VH�HQFXHQWUD� WDPELpQ� SXHGHQ�
DIHFWDU�D�VXV�SURSLHGDGHV��FRPR�OD�DSOLFDFLyQ�GH�FDPSRV�HOpFWULFRV�R�PDJQpWLFRV�H[WHUQRV��
TXH�SUiFWLFDPHQWH�SHUPLWHQ�DMXVWDU�HO�PDWHULDO�D�QXHVWUDV�QHFHVLGDGHV��

8QD�GH�ODV�IRUPDV�PiV�VLPSOHV�GH�PRGLILFDFLyQ�HV�FDPELDU� OD�JHRPHWUtD�GHO�PDWHULDO��$O�
WUDWDUVH�GH�XQD�OiPLQD�XQLIRUPH��pVWD�VH�SXHGH�HVWLUDU��IOH[LRQDU��FXUYDU��GREODU�\�GHIRUPDU�
HQ�XQ�VLQItQ�GH�PDQHUDV��FDGD�XQD�GH�ODV�FXDOHV�SURYRFDUi�XQD�SHUWXUEDFLyQ�PiV�R�PHQRV�
DFXVDGD�HQ�ODV�SURSLHGDGHV�GHO�JUDIHQR��SHUR�FRQ�OD�YHQWDMD�GH�VX�UHYHUVLELOLGDG�VLHPSUH�
TXH� QR� VH� VREUHSDVHQ� ORV� OtPLWHV� HVWUXFWXUDOHV� GHO� PDWHULDO�� 'H� HQWUH� WRGDV� HVWDV�
SRVLELOLGDGHV��OD�TXH�KD�VHUYLGR�GH�SXQWR�FHQWUDO�SDUD�HVWH�SUR\HFWR�KD�VLGR�OD�FXUYDWXUD��OD�
FXDO��HQ�VXV�P~OWLSOHV�YDULDQWHV��KD�SURSRUFLRQDGR�QXPHURVRV�H�LQWHUHVDQWHV�UHVXOWDGRV�D�OR�
ODUJR�GH�HVWRV�DxRV�GH�WUDEDMR��

&RQYLHQH�UHFRUGDU�TXH�HO�SURSLR�6FKU|GLQJHU�\D�SODQWHy�HQ������FyPR�UHVROYHU�OD�HFXDFLyQ�
TXH�OOHYD�VX�QRPEUH�FXDQGR�OD�IXQFLyQ�GH�RQGD�VH�HQFXHQWUD�GHILQLGD�HQ�XQ�HVSDFLR�FXUYR�
�HQ�SDUWLFXODU��XQ�HVSDFLR�HVIpULFR�R�KLSHUEyOLFR��>���@��\�GHVGH�HQWRQFHV�HO�HVWXGLR�GH�OD�
HFXDFLyQ�GH�6FKU|GLQJHU�HQ�HVSDFLRV�FRQ�FXUYDWXUD��QR�QHFHVDULDPHQWH�FRQVWDQWH�� VLJXH�
DWUD\HQGR�XQ�QRWDEOH�LQWHUpV�WDQWR�GHVGH�XQ�SXQWR�GH�YLVWD�WHyULFR�FRPR�GH�VXV�DSOLFDFLRQHV�
�YpDVH�>�������@�\�ODV�UHIHUHQFLDV�DKt�LQFOXLGDV��

3DUD�DSOLFDU�XQD�FLHUWD�FXUYDWXUD�DO�JUDIHQR��OD�LGHD�HV�WRPDU�LQLFLDOPHQWH�XQ�IUDJPHQWR�SODQR�
GHO�PLVPR��VLWXiQGROR��PDWHPiWLFDPHQWH�KDEODQGR��HQ�HO�SODQR�[\��GH�IRUPD�TXH�WRGRV�ORV�



�

�
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iWRPRV�SXHGDQ�LGHQWLILFDUVH�SRU�VXV�FRRUGHQDGDV��[��\������VLHQGR�OD�WHUFHUD�OD�SRVLFLyQ�HQ�
HO�HMH�YHUWLFDO�]��3RVWHULRUPHQWH��EDVWD�FRQ�WRPDU�XQD�VXSHUILFLH�WULGLPHQVLRQDO�FX\D�HFXDFLyQ�
VHD�FRQRFLGD��REWHQHU�XQD�H[SUHVLyQ�HQ�IXQFLyQ�GH�[�H�\��\�XWLOL]DUOD�SDUD�FDOFXODU�HO�YDORU�GH�
OD�FRRUGHQDGD�]�FRUUHVSRQGLHQWH��3RU�VXSXHVWR��KDEUi�VXSHUILFLHV�TXH�SRU�VX�QDWXUDOH]D�
VHUtDQ� LPSHQVDEOHV� GH� WUDVODGDU� D� JUDIHQR� UHDO�� ELHQ� SRU� OLPLWDFLRQHV� HVWUXFWXUDOHV� R�
WpFQLFDV��SHUR�VH�SXHGHQ�VROYHQWDU�HQ�FLHUWR�PRGR�GHMDQGR�TXH�OD�HVWUXFWXUD�VH�UHODMH�D�XQD�
VLWXDFLyQ�PiV�UHDOLVWD�R�SUiFWLFD��FRPR�VH�YHUi�PiV�DGHODQWH���

/D�SULQFLSDO�FXUYDWXUD�TXH�VH�KD�HVWXGLDGR�KD�VLGR�OD�HVIpULFD��FX\D�VXSHUILFLH�YLHQH�GHVFULWD�
SRU�OD�HFXDFLyQ�[����\����]�� �5���GRQGH�5�HV�HO�UDGLR�GH�FXUYDWXUD��$O�GHVSHMDU�]�VH�REVHUYD�
TXH��SXHVWR�TXH�HVWi�HOHYDGD�DO�FXDGUDGR��KDEUtD�GRV�HFXDFLRQHV�SRVLEOHV�VHJ~Q�VH�WRPDVH�
OD�UDt]�FXDGUDGD�SRVLWLYD�R�OD�QHJDWLYD��3XHVWR�TXH�OD�~QLFD�GLIHUHQFLD�VHUtD�HO�VLJQR�GH�ODV�
FRRUGHQDGDV�]��SRU�FRPRGLGDG�VH�WRPD�VyOR�OD�UDPD�SRVLWLYD��GRWDQGR�DVt�DO�IUDJPHQWR�GH�
JUDIHQR�GH�OD�JHRPHWUtD�GH�XQD�VHPLHVIHUD��

� ଶݔ ൅ ଶݕ ൅ ଶݖ ൌ ܴଶݖ���� ൌ ඥܴଶ െ ଶݔ െ �ଶݕ ������
�
$�SDUWLU�GH�HVWD�VXSHUILFLH�LQLFLDO�HV�PX\�IiFLO�REWHQHU�RWUDV�DQiORJDV��SRU�HMHPSOR��HOLPLQDQGR�
XQR�GH�ORV�GRV�WpUPLQRV�[��R�\��\�SHUPLWLHQGR�TXH�WRPHQ�XQ�YDORU�JHQpULFR�HQ�VX�OXJDU�VH�
REWLHQH� OD�HFXDFLyQ�GH�XQD�VXSHUILFLH�FLOtQGULFD��\�DXQTXH�HQ� WHRUtD� OD�VXSHUILFLH�VHUtD� OD�
PLVPD� LQGHSHQGLHQWHPHQWH�GH�VL� VH�HOLPLQD� OD� FRPSRQHQWH� [�R� OD�\�� HO�KHFKR�GH�TXH�HO�
IUDJPHQWR��DO�VHU�KH[DJRQDO��QR�WHQJD�VLPHWUtD�GH�RUGHQ���²XQR�GH�ORV�HMHV�DWUDYLHVD�GRV�
YpUWLFHV� RSXHVWRV�� PLHQWUDV� TXH� HO� RWUR� DWUDYLHVD� GRV� DULVWDV²� KDFH� TXH� DO� DSOLFDU� OD�
FXUYDWXUD�VH�FRQVLJDQ�GRV�VLVWHPDV�GLIHUHQWHV��/D�HFXDFLyQ�ILQDO�GH�DPEDV��XQD�YH]�WRPDGD�
OD�UDt]�SRVLWLYD�FRPR�DQWHV��HV�FLHUWDPHQWH�VLPLODU��

� ଶݔ ൅ ଶݖ ൌ ܴଶ ��՜ ݖ��� ൌ ඥܴଶ െ ������������ݕ���ଶǡݔ ������
�
�
�
�

ଶݕ ൅ ଶݖ ൌ ܴଶ ��՜ ݖ��� ൌ ඥܴଶ െ ������������ݔ���ଶǡݕ ������

�
8QD�VXSHUILFLH�DGLFLRQDO�TXH�SXHGH�REWHQHUVH�GH�IRUPD�SDUHFLGD�HV�FDPELDQGR�HO�VLJQR�GH�
ODV�FRPSRQHQWHV�[�R�\��HQ�OXJDU�GH�DQXODUODV��$O�FDPELDU�XQD�VROD�FRPSRQHQWH�HQ�SULQFLSLR�
VH�REWHQGUtDQ�GRV�SRVLELOLGDGHV�VLPLODU�DO�FDVR�GHO�FLOLQGUR��VHJ~Q�VH�LQYLHUWD�OD�FRPSRQHQWH�
[�R�\��VLQ�HPEDUJR��SDUD�HO�FDVR�GH�QXHVWUR�IUDJPHQWR�KH[DJRQDO�DPEDV�VLWXDFLRQHV�VRQ�
HTXLYDOHQWHV��\D�TXH�ODV�VXSHUILFLHV�ILQDOHV�VHUtDQ�LPiJHQHV�HVSHFXODUHV�UHVSHFWR�DO�HMH�]��
HQ�FXDOTXLHU�FDVR��GRV�YpUWLFHV�VH�FXUYDUtDQ�HQ�XQD�GLUHFFLyQ��\�ODV�GRV�DULVWDV�WUDQVYHUVDOHV�
VH� FXUYDUtDQ� KDFLD� HO� RWUR�� OD� VXSHUILFLH� UHVXOWDQWH� VHUtD� HO� GHQRPLQDGR� KLSHUERORLGH�
SDUDEyOLFR��FX\D�IRUPD�UHFXHUGD�D�OD�GH�XQD�VLOOD�GH�PRQWDU��

� ଶݔ െ ଶݕ ൅ ଶݖ ൌ ܴଶݖ���� ൌ ඥܴଶ െ ଶݔ ൅ �ଶݕ ������
�
3RU�~OWLPR��KD\�XQD�~OWLPD� VXSHUILFLH�TXH�SRGUtD�JHQHUDUVH�XVDQGR�HVWH�PpWRGR��\� VHUtD�
FDPELDQGR�GH� VLJQR� D� DPEDV� FRPSRQHQWHV� [� H� \�� $XQTXH�SRGUtD�SDUHFHU�HQ�XQ� SULPHU�
PRPHQWR� TXH� HVWR� GDUtD� OXJDU� GH� QXHYR� D� OD� HVIHUD�� OD� VXSHUILFLH� UHVXOWDQWH� HV�
FRQVLGHUDEOHPHQWH�GLVWLQWD��6H�WUDWD�GH�XQD�GH�ODV�UDPDV�GHO�KLSHUERORLGH�GH�GRV�KRMDV��D�
GLIHUHQFLD�GHO�DQWHULRU��TXH�VHUtD�HO�KLSHUERORLGH�GH�XQD�KRMD��HVWD�VXSHUILFLH��VLQ�HPEDUJR��
QR�VH�KD�LQFOXLGR�HQWUH�ORV�FDVRV�GH�HVWXGLR�SDUD�HO�JUDIHQR�HQ�HVWH�WUDEDMR��
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� െݔଶ െ ଶݕ ൅ ଶݖ ൌ ܴଶݖ���� ൌ ඥܴଶ ൅ ଶݔ ൅ �ଶݕ ������
�
8QD�GH�ODV�SULQFLSDOHV�UD]RQHV�SRU�ODV�TXH�VH�KDQ�HVFRJLGR�HVWDV�VXSHUILFLHV�HQ�FRQFUHWR�
�,OXVWUDFLyQ������DGHPiV�GH�OD�IDFLOLGDG�GH�FiOFXOR��HV�SRUTXH�VRQ�PXHVWUDV�GH�ORV�GLIHUHQWHV�
WLSRV�GH�FXUYDWXUD�JDXVVLDQD�HQ�GRV�GLPHQVLRQHV��/D�LGHD�GHWUiV�GH�HVWH�FRQFHSWR�FRQVLVWH�
HQ�REWHQHU�OD�FXUYDWXUD�GH�OD�VXSHUILFLH�HQ�GRV�GLUHFFLRQHV�SHUSHQGLFXODUHV�²ODV�FXUYDWXUDV�
SULQFLSDOHV²��IXQGDPHQWDOPHQWH�ODV�GHVFULWDV�SRU�ORV�HMHV�[�H�\��\�PXOWLSOLFDUODV�SDUD�REWHQHU�
XQD�FXUYDWXUD�FRQMXQWD�>���@��

$Vt��GHVGH�XQ�SXQWR�GH�YLVWD�VHPLFXDQWLWDWLYR��HQ�XQD�HVIHUD�OD�VXSHUILFLH�HVWi�FXUYDGD�HQ�HO�
PLVPR�VHQWLGR�HQ�DPERV�HMHV��SRU�OR�TXH�HO�SURGXFWR�GH�DPEDV�FXUYDWXUDV�VHUi�SRVLWLYD��
SDUD�DPERV�FLOLQGURV��SXHVWR�TXH�OD�FXUYDWXUD�HQ�OD�GLUHFFLyQ�GH�XQR�GH�ORV�HMHV�HV�QXOD��HO�
SURGXFWR� GH� DPEDV� WDPELpQ� VHUi� QXOR�� ILQDOPHQWH� HQ� HO� KLSHUERORLGH� SDUDEyOLFR� DPEDV�
FXUYDWXUDV�SULQFLSDOHV�WLHQHQ�VLJQRV�FRQWUDULRV��SRU�OR�TXH�HO�SURGXFWR�VHUi�QHJDWLYR��'H�HVWD�
IRUPD� WHQHPRV� JUDIHQR�GH� FXUYDWXUD� SRVLWLYD�� QXOD� \� QHJDWLYD�� SXGLHQGR� FRPSUREDU� VXV�
HIHFWRV�HQ�HO�PDWHULDO��(O�KLSHUERORLGH�GH�GRV�KRMDV�WDPELpQ�WHQGUtD�FXUYDWXUD�SRVLWLYD��SHUR�
GDGR�TXH�\D�VH�GLVSRQH�GH�OD�HVIHUD�FRPR�FDVR�UHSUHVHQWDWLYR��QR�VH�KD�DQDOL]DGR��

�

�

�

,OXVWUDFLyQ� ���� /DV� GLIHUHQWHV� VXSHUILFLHV� SURSXHVWDV� SDUD� HO� IUDJPHQWR� KH[DJRQDO�� HVIpULFD� �DUULED�� L]GD����
FLOtQGULFD�;��DUULED��FHQWUR���FLOtQGULFD�<��DUULED��GFKD����KLSHUEyOLFD�GH�XQD�KRMD��DEDMR��L]GD���\�GH�GRV�KRMDV��DEDMR��
GFKD���

$OJXQD�DFODUDFLyQ�VREUH�HO�VLJQLILFDGR�GHO�SDUiPHWUR�5�HQ�ODV�HFXDFLRQHV�� LQLFLDOPHQWH�5�
UHSUHVHQWD�HO�UDGLR�GH�OD�HVIHUD��\���5��FRUUHVSRQGH�D�VX�FXUYDWXUD�JDXVVLDQD��1R�REVWDQWH��
HVWR�VyOR�HV�HVWULFWDPHQWH�FRUUHFWR�HQ�OD�HVIHUD��FX\D�FXUYDWXUD�JDXVVLDQD�HV�HQ�HIHFWR���5���
HQ�ORV�FLOLQGURV�\D�VH�KD�YLVWR�TXH�HV����\�HQ�HO�KLSHUERORLGH�GH�XQD�KRMD�HVWD�HV�QHJDWLYD�\�
GHSHQGH�GHO�SXQWR�FRQVLGHUDGR��$�SHVDU�GH�HOOR��HQ�WRGRV�ORV�FDVRV�VH�YDQ�D�XVDU�5�\���5��
FRPR�SDUiPHWURV�GH�FRQWURO�GH�ORV�UHVXOWDGRV�SRU�VX�FRPRGLGDG�\�SRVLELOLGDG�GH�FRPSDUDU�
FiOFXORV�HQWUH�Vt��

(VWDV�VXSHUILFLHV��DGHPiV��VRQ�SHUIHFWDPHQWH�SRVLEOHV�\�FRPXQHV�HQ�QDQRHVWUXFWXUDV�GH�
FDUERQR��UD]yQ�SRU�OD�FXDO�VX�HVWXGLR�HV�PX\�~WLO��'H�HQWUH�ODV�HVWUXFWXUDV�\D�PHQFLRQDGDV��
ORV�IXOOHUHQRV�\�ODV�QDQREXUEXMDV�VHUtDQ�HMHPSORV�GH�OD�FXUYDWXUD�HVIpULFD��PLHQWUDV�TXH�ORV�
QDQRWXERV�GH�FDUERQR�UHSUHVHQWDUtDQ�OD�FLOtQGULFD��/D�FXUYDWXUD�KLSHUEyOLFD�HV�DOJR�PHQRV�
FRP~Q��SHUR�VH�SXHGH�HQFRQWUDU�SRU�HMHPSOR�HQ�ELRPHPEUDQDV�\�HVWUXFWXUDV�SHULyGLFDV�FRQ�



�
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GHIHFWRV� HVWUDWpJLFDPHQWH� FRORFDGRV� FRQRFLGDV� FRPR� 1HJDWLYH� &XUYHG� &DUERQV� �1&&��
>�������@��2WUR�FDVR�GH�FXUYDWXUD�QHJDWLYD�QR�FRQVWDQWH�� OD�VXSHUILFLH�SVHXGR�7DXE�187�
>���@��VH�HVWXGLy�SUHOLPLQDUPHQWH�HQ�HO�7)*�MXQWR�FRQ�OD�HVIHUD��VL�ELHQ�IXH�D�XQ�QLYHO�GH�
GHWDOOH�PXFKR�PiV�EiVLFR�TXH�HO�SUHVHQWDGR�HQ�HVWD�PHPRULD��

8Q�FDVR�HVSHFLDO�VHUtD�HO�SURSLR�JUDIHQR�RQGXODGR�GHO�TXH�\D�VH�KD�KDEODGR��$O�KDEHU�XQD�
GLVWULEXFLyQ�DOHDWRULD�GH�YDOOHV�\�FROLQDV�QR�VH�SXHGH�KDEODU�GH�XQD�FXUYDWXUD�JDXVVLDQD�
JHQHUDO��SHUR�Vt�VH�SXHGH�YHU�FRPR�XQD�FROHFFLyQ�GH�FXUYDWXUDV�SRVLWLYDV�\�QHJDWLYDV�TXH��
D�QLYHO�ORFDO��SXHGHQ�DSUR[LPDUVH�D�VXSHUILFLHV�HVIpULFDV�H�KLSHUEyOLFDV��

�

����'HWDOOHV�FRPSXWDFLRQDOHV�
�

(O�SURFHGLPLHQWR�D�VHJXLU�SDUD�HO�HVWXGLR�GHO�HIHFWR�GH�OD�FXUYDWXUD��WDQWR�HQ�HVWD�VHFFLyQ�
FRPR�HQ�ODV�VLJXLHQWHV��HV�HVHQFLDOPHQWH�HO�PLVPR��D�XQ�PLVPR�IUDJPHQWR�KH[DJRQDO�GH�
WDPDxR� ILMR� VH� OH� ³DSOLFDQ´� FXUYDWXUDV� GH� GLIHUHQWHV� YDORUHV�� SDUDPHWUL]DGRV� SRU� 5��
JHQHUDQGR� ORV� DUFKLYRV� GH� FiOFXOR� FRUUHVSRQGLHQWHV� \� SRVWHULRUPHQWH� UHDOL]DQGR� XQD�
RSWLPL]DFLyQ�HVWUXFWXUDO�FRQ�*DXVVLDQ��

&RPR� HO� PDWHULDO�� WDPDxR� \� IRUPD� GHO� IUDJPHQWR� \D� VH� KDQ� GHFLGLGR� \� RSWLPL]DGR� FRQ�
DQWHULRULGDG� �IUDJPHQWR� KH[DJRQDO� GH� JUDIHQR� SDVLYDGR� FRQ� KLGUyJHQR� GH� GLH]� DQLOORV�
FRQFpQWULFRV���OR�~QLFR�TXH�TXHGD�HV�VHOHFFLRQDU�HO�WLSR�GH�FXUYDWXUD�\�TXp�YDORUHV�GH�HVWD�
VH�YDQ�D�WRPDU��3XHVWR�TXH�HO�VLVWHPD�GH�HVWXGLR�WLHQH�XQD�FRQVLGHUDEOH�FDQWLGDG�GH�iWRPRV��
\�DO�DSOLFDUOH�FXUYDWXUD�DXPHQWDUi�OD�FDUJD�FRPSXWDFLRQDO��HV�SUHFLVR�HVFRJHU�VXILFLHQWHV�
YDORUHV�SDUD�KDFHU�XQ�EDUULGR�DGHFXDGR�GH�OD�FXUYDWXUD��SHUR�VLQ�WRPDU�YDORUHV�HQ�H[FHVR�
SDUD�TXH�REWHQHU�ODV�WHQGHQFLDV�JOREDOHV�QR�LPSOLTXH�PXFKR�WLHPSR�GH�FiOFXOR��

3RU�HOOR��XQD�EXHQD�LGHD�LQLFLDO�HV�HVWDEOHFHU�XQRV�OtPLWHV�GH�FXUYDWXUD��3DUD�HVWH�FDVR�VH�
WLHQH� \D� XQ� OtPLWH� LQIHULRU�� HO� FDVR� WRWDOPHQWH� SODQR�� TXH� DGHPiV� VHUYLUi� GH� SXQWR� GH�
UHIHUHQFLD�SDUD� WRGDV� ODV�GHPiV�VHULHV�GH�FiOFXORV�DO� VHU� OD�HVWUXFWXUD�PiV�HVWDEOH��(Q�
FXDQWR�DO�OtPLWH�VXSHULRU��HO�KHFKR�GH�TXH�VH�HVWp�WUDEDMDQGR�FRQ�XQ�IUDJPHQWR�ILQLWR�LPSRQH�
XQD�UHVWULFFLyQ�D�FXiQWR�SXHGH�FXUYDUVH�� OD�FXDO�SXHGH�H[WUDHUVH�D�SDUWLU�GHO� WDPDxR�GHO�
PLVPR�� SXHVWR� TXH� DO� DSOLFDU� FXUYDWXUD� HVHQFLDOPHQWH� OR� TXH� VH� KDFH� HV� DUTXHDU� HO�
IUDJPHQWR��HO�UDGLR�PiV�SHTXHxR�SRVLEOH�VHUi�DTXHO�HQ�HO�TXH�WRGD�OD�ORQJLWXG�GHO�IUDJPHQWR�
IRUPH�XQD�VHPLFLUFXQIHUHQFLD��0DWHPiWLFDPHQWH�KDEODQGR��VHUtD�HO�UDGLR�PiV�SHTXHxR�SDUD�
HO�FXDO�WRGRV�ORV�iWRPRV�GHO�IUDJPHQWR�VH�HQFXHQWUDQ�GHQWUR�GHO�GRPLQLR�GH�GHILQLFLyQ�GH�OD�
HFXDFLyQ�GH�FXUYDWXUD�FRUUHVSRQGLHQWH��

(VWH�UDGLR�OtPLWH�VH�SXHGH�FDOFXODU�IiFLOPHQWH�D�SDUWLU�GH�OD�ORQJLWXG�GHO�IUDJPHQWR�KH[DJRQDO��
FRQRFHPRV�\D�VX�DQFKXUD�WRWDO��GH������Հ��SRU�OR�TXH�pVWH�VHUi�HO�GLiPHWUR�PtQLPR�GH�OD�
HVIHUD�R�FLOLQGUR�HPSOHDGR�SDUD�FXUYDUOR��R�OR�TXH�HV�OR�PLVPR��XQ�UDGLR�GH�FXUYDWXUD�GH�
�����Հ��$�HIHFWRV�SUiFWLFRV��WUDV�OD�RSWLPL]DFLyQ�HVWUXFWXUDO��OD�HVWUXFWXUD�VH�FRQWUDHUi�SXHVWR�
TXH�OD�FXUYDWXUD�VH�DSOLFD�SRU�SUR\HFFLyQ�YHUWLFDO��DVt�TXH�HV�SRVLEOH�TXH�VH�SXHGDQ�ORJUDU�
UDGLRV�DOJR�LQIHULRUHV��1R�REVWDQWH��HVWH�OtPLWH�\D�VXSRQH�XQD�FXUYDWXUD�PX\�HOHYDGD�\�HV�
IiFLO�GH�YLVXDOL]DU��SRU�OR�TXH�OR�VHJXLUHPRV�XVDQGR�FRPR�YDORU�PtQLPR��
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&RQRFLHQGR�HVWH�UDGLR�PtQLPR�\�HO�Pi[LPR�VH�HVWDEOHFH�D�FRQWLQXDFLyQ�XQD�VHULH�GH�UDGLRV�
GH�FXUYDWXUD��SUHIHUHQWHPHQWH�FRQ�Q~PHURV�VHQFLOORV�TXH��DO�UHDOL]DU�ODV�UHSUHVHQWDFLRQHV�
IUHQWH� D� ��5��� GHQ� XQD� GLVWULEXFLyQ� GH� SXQWRV� HQ� FLHUWR�PRGR� XQLIRUPH�� 7UDV� GLIHUHQWHV�
SUXHEDV�UHDOL]DGDV�SUHYLDPHQWH�DO�FRPLHQ]R�GH�HVWH�SUR\HFWR��VH�HVWDEOHFLy�TXH�HO�EDUULGR�
EiVLFR�GH�UDGLRV�VHUtD�HO�VLJXLHQWH��

5� �����������������������������������������������������������������������������������������Ⴒ�

(VWD�GLVWULEXFLyQ�GH�UDGLRV��FRPELQDGD�DO�WDPDxR�GHO�IUDJPHQWR��VLUYHQ�DGHPiV�FRPR�XQ�
PRGHOR�DSUR[LPDGR�GH�OD�FXUYDWXUD�QDWXUDO�GHO�JUDIHQR��(O�SURPHGLR�GH�OD�GLVWDQFLD�HQWUH�
RQGXODFLRQHV�YLVWD�HV�GH�XQRV����Հ��HO�FXDO�EDMD�D����Հ�VL�FRQVLGHUDPRV�XQD�DOWHUQDQFLD�
HQWUH�FROLQDV�\�YDOOHV��PX\�FHUFDQR�DO�WDPDxR�GH�QXHVWUR�IUDJPHQWR�EDVH��DGHPiV��D�SDUWLU�
GH�ORV�GDWRV�GH�WDPDxR�\�DOWXUD�GH�DOJXQDV�RQGDV�REVHUYDGDV�VH�SXHGHQ�H[WUDHU�XQRV�UDGLRV�
GH�FXUYDWXUD�VLWXDGRV�HQ�HO� UDQJR�GH� ORV����� ������Հ��'H�HVWH�PRGR�� FRQ�HO� IUDJPHQWR�
SURSXHVWR�\�OD�FXUYDWXUD�DSURSLDGD�SRGHPRV� WHQHU�XQ�PRGHOR� UHODWLYDPHQWH�EXHQR�GH�OD�
HVWUXFWXUD�GHO�JUDIHQR�D�HVFDOD�ORFDO��PXFKR�PiV�DYDQ]DGD�TXH�HO�WUDGLFLRQDO�FDVR�SODQR��

(VWD�OLVWD�LPSOLFD��VDOYR�SRU�HO�FDVR�GH�UDGLR�LQILQLWR�TXH�VHUtD�FRP~Q�SDUD�WRGDV�ODV�VHULHV�
GH� FiOFXORV�� TXH� FDGD� EDUULGR� FRQVWDUtD� HQ� SULQFLSLR� GH� ��� FiOFXORV�� ORV� FXDOHV� VH� LUtDQ�
UHDOL]DQGR� HQ� SDUDOHOR� SUHIHUHQWHPHQWH� HQ� ODV� HVWDFLRQHV� GH� FiOFXOR� GLVSRQLEOHV�� 1R�
REVWDQWH��HVWH�EDUULGR�SXHGH�HVWDU�VRPHWLGR�D�FDPELRV�VL� ODV�FLUFXQVWDQFLDV�OR�UHTXLHUHQ��
3RU�HMHPSOR��VH�SXHGHQ�LQFRUSRUDU�UDGLRV�DGLFLRQDOHV�HQ�FDVR�HQ�TXH�ORV�UHVXOWDGRV�LQGLTXHQ�
OD�SUHVHQFLD�GH�DOJXQD� WHQGHQFLD�GLJQD�GH�HVWXGLDU�FRQ�PiV�SURIXQGLGDG�� (V�GH�HVSHUDU�
WDPELpQ�TXH�ORV�FDVRV�FRQ�UDGLRV�PiV�SHTXHxRV�SUHVHQWHQ�UHVXOWDGRV�DQyPDORV�R�LQFOXVR�
SUREOHPDV�GH�FRQYHUJHQFLD��GHELGR�D� OD�JUDQ� WHQVLyQ�D� OD�TXH�VH�HQFXHQWUD�VRPHWLGD�HO�
PDWHULDO��SRU�OR�TXH�HV�SRVLEOH�TXH�ORV�FiOFXORV�GH�PD\RU�FXUYDWXUD�WHQJDQ�TXH�GHVFDUWDUVH�
GHO�DQiOLVLV�HQ�DOJXQD�RFDVLyQ��

&RPR�\D�VH�KD�FRPHQWDGR��SDUD�FRQVHUYDU�OD�FXUYDWXUD�GHO�VLVWHPD�HV�SUHFLVR�DSOLFDU�FLHUWDV�
UHVWULFFLRQHV�D� OD�RSWLPL]DFLyQ�GH�*DXVVLDQ�HPSOHDQGR� ODV�&RRUGHQDGDV� ,QWHUQDV� �*,&���
3DUD� ODV� FXUYDWXUDV� DTXt� GHVFULWDV� HV� VXILFLHQWH� FRQ� SHGLUOH� D� *DXVVLDQ� TXH� FDOFXOH� HO�
SDUiPHWUR�5�SDUD�FDGD�iWRPR�XVDQGR�OD�IyUPXOD�FRUUHVSRQGLHQWH��\�HVSHFLILFDUOH�TXH�HVH�
YDORU�GHEH�SHUPDQHFHU�FRQVWDQWH��3DUD�HVWDV�RSWLPL]DFLRQHV�HVWDV�UHVWULFFLRQHV�VyOR�VH�KDQ�
DSOLFDGR� D� ORV� iWRPRV� GHO� IUDJPHQWR�� ORV� GH� SDVLYDGR� VH� KDQ� GHMDGR� OLEUHV�� (VWDV�
FRRUGHQDGDV�LQWHUQDV�WHQGUtDQ�OD�VLJXLHQWH�IRUPD��

�ſ�ƀ�
�ſ�ƀ�
����ſ������ƀʶ����ſ��Ƌ�ſ�ƀɑɯʱ��Ƌ�ſ�ƀɑɯʱ�ſ�ƀɑɯƀƋɫŜɲɯɶɮɴɴ�

'RQGH�L�HV�HO�Q~PHUR�GHO�iWRPR��[�L��H�\�L��VXV�FRRUGHQDGDV�[�H�\�UHVSHFWLYDPHQWH��\�Q[��Q\��
ORV�FRHILFLHQWHV�TXH�SHUPLWHQ�HVSHFLILFDU�HO�WLSR�GH�FXUYDWXUD��HVIHUD��Q[ Q\ ����FLOLQGUR�;�
�Q[ ���Q\ ����FLOLQGUR�<��Q[ ���Q\ ����KLSHUERORLGH�GH�XQD�KRMD��Q[ ���Q\ ����R�GH�GRV�KRMDV��
�Q[ Q\ �����(VWDV�FRQGLFLRQHV�VH�DSOLFDQ�~QLFDPHQWH�D�ORV�iWRPRV�GHO�IUDJPHQWR��QR�D�ORV�
GHO�SDVLYDGR��SXHVWR�TXH�HVWRV�~OWLPRV�DO�VHU�PiV�OLEUHV�HV�PHQRV�SUREDEOH�TXH�VLJDQ�OD�
FXUYDWXUD�JHQHUDO�GH� IRUPD� WDQ� UtJLGD��5DGL� UHSUHVHQWD�HO�SDUiPHWUR�5� GHO�iWRPR� L�� \� OD�
HVSHFLILFDFLyQ�IUR]HQ�HV�SUHFLVDPHQWH�SDUD�REOLJDU�D�TXH�SHUPDQH]FD�FRQVWDQWH�GXUDQWH�OD�
RSWLPL]DFLyQ��



�

�

���� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

6REUH� HO�PpWRGR�GH� FiOFXOR� FRQ�')7� VH�KD� HPSOHDGR�HO� PRGHOR�GHVFULWR�HQ�HO� FDStWXOR�
DQWHULRU�� /'$� FRPR� IXQFLRQDO�GH� LQWHUFDPELR� \� FRUUHODFLyQ�� FRQ� EDVH�����*

�� VLHQGR�HO�
WUDEDMR�SHGLGR�XQD�RSWLPL]DFLyQ�HVWUXFWXUDO�EiVLFD��TXH�SURSRUFLRQD� OD�HVWUXFWXUD� ILQDO��HO�
HVSHFWUR�GH�DXWRYDORUHV�\�OD�HQHUJtD�WRWDO�GHO�VLVWHPD��(Q�FXDQWR�D�ORV�GHWDOOHV�PiV�WpFQLFRV�
GHO�FiOFXOR��HO�Q~PHUR�GH�SURFHVDGRUHV�\�OD�PHPRULD�5$0�DVLJQDGD�D�FDGD�XQR�GHSHQGH�
GH�OR�TXH�SHUPLWD�OD�HVWDFLyQ�GH�WUDEDMR�\�FXiQWRV�FiOFXORV�VH�TXLHUDQ�KDFHU�D�OD�YH]��&RPR�
QRUPD�JHQHUDO��HQ�HO�FDVR�GHO�FO~VWHU�GHO�,&&5$0�OD�JUDQ�PD\RUtD�GH�FiOFXORV�KDQ�HPSOHDGR�
���SURFHVDGRUHV�HQ�SDUDOHOR�\����*%�GH�5$0��SDUD�DVHJXUDU�TXH�VH�KDFHQ�HQ�XQ�WLHPSR�
UD]RQDEOH�� SHUR� VLQ� RFXSDU� HO� HTXLSR� HQWHUR�� 3RU� ~OWLPR�� WUDV� OD� WDEOD� GH� FRRUGHQDGDV�
DWyPLFDV�HV�QHFHVDULR�LQWURGXFLU�ODV�*,&�SDUD�LQGLFDU�D�*DXVVLDQ�ODV�UHVWULFFLRQHV�SDUD�OD�
RSWLPL]DFLyQ��

�

����5HVXOWDGRV�
�

(O�REMHWLYR�GH�OD�SULPHUD�VHULH�GH�FiOFXORV�HUD�IXQGDPHQWDOPHQWH�REVHUYDU�FyPR�HO�WLSR�GH�
FXUYDWXUD�DIHFWD�D�ODV�SURSLHGDGHV�GHO�PDWHULDO��(Q�WUDEDMRV�SUHOLPLQDUHV�VH�WHQtD�XQD�OLJHUD�
LGHD�GH�OR�TXH�SRGtD�KDFHU�OD�FXUYDWXUD�HVIpULFD�HQ�Vt��SHUR�HVWH�SUR\HFWR�KD�SHUPLWLGR�UHILQDU�
ORV�UHVXOWDGRV�\�FRUUHJLU�DOJXQRV�DVSHFWRV��FRPR�HO�PpWRGR�GH�FiOFXOR�HPSOHDGR�R�OD�IRUPD�
GH� UHDOL]DU� OD� DSUR[LPDFLyQ� DQDOtWLFD�� 'H� FXDOTXLHU� PRGR�� HO� HVWXGLR� FRPSDUDWLYR� GH�
GLIHUHQWHV�WLSRV�GH�FXUYDWXUDV�KD�SHUPLWLGR�REWHQHU�XQD�LQWHUSUHWDFLyQ�PXFKR�PiV�JOREDO�GH�
FyPR�VH�FRPSRUWD�HO�PDWHULDO��

$Vt��SDUD�ODV�GLIHUHQWHV�FXUYDWXUDV�PHQFLRQDGDV�DQWHULRUPHQWH�VH�KDQ�UHDOL]DGR�EDUULGRV�GHO�
SDUiPHWUR�5�SDUD�FXDWUR�FDVRV�FRQFUHWRV��HVIpULFD��FLOtQGULFD�HQ�ORV�HMHV�;�H�<�H�KLSHUEyOLFD�
�GH�XQD�KRMD��� FRQ�VXV�RSWLPL]DFLRQHV�HVWUXFWXUDOHV�HQ�')7� UHVSHFWLYDV��/RV�SULQFLSDOHV�
GDWRV�H[WUDtGRV�GH�ORV�DUFKLYRV�GH�UHVXOWDGRV�KDQ�VLGR�ODV�HQHUJtDV�WRWDOHV�\�HO�HVSHFWUR�GH�
DXWRYDORUHV�� HVWH� ~OWLPR� VLUYLHQGR� GH� SXQWR� GH� SDUWLGD� SDUD� HO� HVWXGLR� GH� OD� HYROXFLyQ�
WHPSRUDO�GH�XQ�SDTXHWH�GH�RQGDV��

�

D�� (QHUJtD�GH�FXUYDWXUD�
�

/D�HQHUJtD�JOREDO�GH�XQ�VLVWHPD�VLHPSUH�HV�XQ�EXHQ�SXQWR�GH�SDUWLGD�D�OD�KRUD�GH�HVWXGLDUOR��
SRUTXH�SXHGH�LQGLFDU�OD�SUHVHQFLD�GH�FDVRV�DQyPDORV�R�IHQyPHQRV�QR�SUHYLVWRV��(Q�HO�FDVR�
GH�QXHVWURV�IUDJPHQWRV�FXUYDGRV��HQ�OXJDU�GH�OD�HQHUJtD�WRWDO�VLQ�PiV�VH�YD�D�HVWXGLDU�OD�
HQHUJtD�GH�FXUYDWXUD��GHILQLGD�FRPR�OD�GLIHUHQFLD�GH�HQHUJtD�UHVSHFWR�DO�FDVR�SODQR��VHUtD�
HTXLYDOHQWH�D�HVWDEOHFHU�HO� IUDJPHQWR�SODQR�FRPR�HQHUJtD�FHUR��GH�PRGR�TXH�HO� FiOFXOR�
LQGLFDUtD�OD�HQHUJtD�GHELGD�DO�IHQyPHQR�GH�FXUYDWXUD��

(Q�ORV�DUFKLYRV�GH�UHVXOWDGRV�GH�*DXVVLDQ��OD�HQHUJtD�VH�SUHVHQWD�KDELWXDOPHQWH�HQ�+DUWUHH�
GHELGR� D� TXH� GXUDQWH� HO� FiOFXOR� VH� HPSOHDQ� XQLGDGHV� DWyPLFDV�� HQ� OXJDU� GHO� 6LVWHPD�
,QWHUQDFLRQDO��(YLGHQWHPHQWH�VH�SXHGH�SDVDU� VLQ�PXFKD�GLILFXOWDG�DO�6,�R�D�XQLGDGHV�GH�
HQHUJtD� PiV� FRPXQHV� HQ� HO� iPELWR� GH� HVWXGLR�� FRPR� HOHFWURQYROWLRV�� SHUR� HVWR� QR� HV�
QHFHVDULR�SDUD�FRPSUHQGHU�ORV�HIHFWRV�GH�FXUYDWXUD��



� �����(IHFWR�GH�OD�VXSHUILFLH�

&DEH�PHQFLRQDU�TXH��SDUD�HO�FDVR�GH�OD�HQHUJtD�GH�FXUYDWXUD��QR�HV�PX\�FRPSOLFDGR�LQWXLU�
FXiO�VHUi�OD�WHQGHQFLD�JHQHUDO�GH�ORV�UHVXOWDGRV��SXHVWR�TXH�HO�FDVR�SODQR�HV�OD�JHRPHWUtD�
PiV�HVWDEOH��FXDQWR�PiV�VH�GHVYtH�HO�VLVWHPD�GH�pVWH��HVWR�HV��FXDQWD�PiV�FXUYDWXUD�VH�OH�
³DSOLTXH´��PiV�WHQVLRQDGR�VH�HQFRQWUDUi�\�PD\RU�VHUi�VX�HQHUJtD��6HJ~Q�HVWR��VH�HVSHUD�
TXH�WRGDV�ODV�JUiILFDV�GH�HQHUJtD�WHQJDQ�XQ�FRPSRUWDPLHQWR�FUHFLHQWH�FRQ�OD�FXUYDWXUD���

/D�JUiILFD�FRPSDUDWLYD��)LJXUD�����PXHVWUD�TXH��HQ�HIHFWR��HQ�WRGRV�ORV�FDVRV�OD�HQHUJtD�GHO�
VLVWHPD� DXPHQWD� FRQ� OD� FXUYDWXUD��/R� UHDOPHQWH� LQWHUHVDQWH� HV� FRPSDUDU� FyPR�HV�HVWH�
DXPHQWR�HQ�IXQFLyQ�GHO�WLSR�GH�VXSHUILFLH��3RU�HMHPSOR��DPERV�FDVRV�FLOtQGULFRV�GDQ�GDWRV�
SUiFWLFDPHQWH�LGpQWLFRV�HQWUH�Vt�KDVWD�HO�SXQWR�GH�QR�SRGHU�GLVFHUQLUORV�HQ�OD�JUiILFD��DOJR�
OyJLFR� SXHVWR� TXH� HV� HO� PLVPR� WLSR� GH� FXUYDWXUD�� SHUR� DXQ� DVt� QRWRULR� DO� WUDWDUVH� GH�
HVWUXFWXUDV�GLIHUHQWHV�HQWUH�Vt��WDQWR�OD�HVIHUD�FRPR�HO�KLSHUERORLGH�DGTXLHUHQ�PD\RU�HQHUJtD�
TXH�HO� FLOLQGUR�� LQGLFDQGR� TXH�HO� IUDJPHQWR�VH�HQFXHQWUD� VRPHWLGR�D� XQD�PD\RU� WHQVLyQ�
HVWUXFWXUDO��\�GH�HQWUH�DPEDV��HO�KLSHUERORLGH�HV�TXLHQ�SUHVHQWD�ODV�PD\RUHV�HQHUJtDV�HQ�
WRGRV�ORV�FDVRV��

�

)LJXUD� ���� (VWXGLR� HQHUJpWLFR� SDUD� FiOFXORV� GH� VXSHUILFLH� ILMD�� HQ� IXQFLyQ� GHO� WLSR� GH� VXSHUILFLH� \� UDGLR� GH�
FXUYDWXUD��UHVSHFWR�DO�FDVR�SODQR��

/D� H[SOLFDFLyQ� D� HVWH� IHQyPHQR� VH� HQFXHQWUD� HQ� OD� JHRPHWUtD� GHO� VLVWHPD� \� HO�
FRPSRUWDPLHQWR� GH� OD� FXUYDWXUD�� HVSHFtILFDPHQWH� HQ� HO� 7KHRUHPD� HJUHJLXP� GH� *DXVV��
VHJ~Q�HO�FXDO� OD�FXUYDWXUD�GH�XQD�VXSHUILFLH�HV� LQYDULDEOH�EDMR� LVRPHWUtDV� ORFDOHV��R�PiV�
DSOLFDEOH�D�QXHVWUR�FDVR�� OD�FXUYDWXUD�JDXVVLDQD�GH�XQD�VXSHUILFLH�QR�SXHGH�FDPELDU�VLQ�
HVWLUDUOD�GH�DOJXQD�IRUPD��/D�SULQFLSDO�LPSOLFDFLyQ�GH�HVWH�IHQyPHQR�HV�TXH��SXHVWR�TXH�HO�
IUDJPHQWR� RULJLQDO� HUD� SODQR�� DTXHOODV� WUDQVIRUPDFLRQHV� TXH� FDPELHQ� VX� FXUYDWXUD�
JDXVVLDQD� �HVIHUD� H� KLSHUERORLGH� HQ� QXHVWUR� HVWXGLR��� QHFHVDULDPHQWH� LPSOLFDQ� TXH� HO�
IUDJPHQWR�VH�HQFXHQWUD�HVWLUDGR�R�FRPSULPLGR�GH�DOJXQD�IRUPD��LQFOXVR�WUDV�OD�RSWLPL]DFLyQ�
HVWUXFWXUDO��(VWH�VHUtD�HO�RULJHQ�GHO�RUGHQ�GH�HQHUJtDV�YLVWR�HQ� OD�JUiILFD�� ORV� IUDJPHQWRV�
FLOtQGULFRV� VLJXHQ� WHQLHQGR� FXUYDWXUD� QXOD�� SRU� OR� TXH� VX� DXPHQWR� GH� HQHUJtD� VH� GHEH�
SXUDPHQWH�D�GREODU�OD�VXSHUILFLH�SODQD�HQ�XQD�GLUHFFLyQ��ORV�HVIpULFRV�H�KLSHUEyOLFRV��SRU�HO�
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FRQWUDULR��WLHQHQ�PD\RU�HQHUJtD�SRUTXH�DO�GREODU�OD�VXSHUILFLH�HQ�GRV�GLUHFFLRQHV�VH�JHQHUD�
XQ�HVWLUDPLHQWR�R�FRPSUHVLyQ�GH�ORV�HQODFHV�&�&���

(VWD�PD\RU�LQHVWDELOLGDG��RULJLQDGD�SRU�OD�GHIRUPDFLyQ�GH�ORV�HQODFHV�&�&��SXHGH�FRQGXFLU�
D�VLWXDFLRQHV�PiV�H[yWLFDV�FXDQGR�HO�VLVWHPD�VH�OOHYD�D�WDPDxRV�PX\�JUDQGHV�FRQ�UHVSHFWR�
D�OR�DTXt�HPSOHDGR��HQ�HVWXGLRV�FRQ�'LQiPLFD�0ROHFXODU�>���@�VH�KD�YLVWR�TXH��DO�DXPHQWDU�
HO� WDPDxR� GH�XQ� IUDJPHQWR� IRU]DGR�D� VHJXLU�XQD�VXSHUILFLH� FXUYD�� H[LVWH� FLHUWR� WDPDxR��
GHSHQGLHQWH�GHO�UDGLR��D�SDUWLU�GHO�FXDO�HO�IUDJPHQWR�VH�GHVSHJD�GH�OD�HVIHUD�\�FRPLHQ]D�D�
DUUXJDUVH��IRUPDQGR�SOLHJXHV�VLPpWULFRV�D�ILQ�GH�SRGHU�DFRPRGDUVH�OR�Pi[LPR�SRVLEOH�DO�
VRSRUWH���

6REUH�OD�PD\RU�HQHUJtD�GHO�KLSHUERORLGH��VH�REVHUYD�FyPR�ODV�GLVWDQFLDV�GH�HQODFH�WLHQGHQ�
D�GLVPLQXLU�SRU�HO�FHQWUR�GHO�IUDJPHQWR�PLHQWUDV�TXH�HQ�OD�HVIHUD�DXPHQWDQ�SRU�OD�PLVPD�
]RQD�� 8QD� SRVLEOH� H[SOLFDFLyQ� VHUtD� TXH�� SXHVWR� TXH� OD� HQHUJtD� GH� XQ� HQODFH� TXtPLFR�
DXPHQWD�HQ�PD\RU�PHGLGD�DO�FRPSULPLUOR��SRU�DFHUFDPLHQWR�GH�ORV�Q~FOHRV��TXH�DO�HVWLUDUOR�
�SRU� DOHMDPLHQWR��� XQD� VXSHUILFLH� FRPSULPLGD� DFXPXODUtD�PD\RU� HQHUJtD�� (VWH� JUDGR� GH�
FRPSUHVLyQ�QR�HV�PX\�JUDQGH�FRPR�SDUD�TXH�VH�DSUHFLH�HVWH�KHFKR��SHUR�HO�HOHYDGR�Q~PHUR�
GH�HQODFHV�&�&�SRGUtD�DPSOLILFDU�HO�HIHFWR��

�

E�� 7LHPSRV�GH�UHJHQHUDFLyQ�
�

/D�REWHQFLyQ�GH�ORV�WLHPSRV�GH�UHJHQHUDFLyQ�GHO�VLVWHPD�HV��FRPR�\D�VH�KD�FRPHQWDGR�FRQ�
DQWHULRULGDG��XQR�GH� ORV�SULQFLSDOHV� REMHWLYRV�GH�HVWD�7HVLV��HVSHFLDOPHQWH�DO� UHDOL]DU� VX�
WUDWDPLHQWR�HQ�XQ�VLVWHPD�FXiQWLFR�PXFKR�PiV�UHDOLVWD�FRPSXWDFLRQDOPHQWH�KDEODQGR��3RU�
HOOR��WDQWR�HQ�HVWD�VHFFLyQ�FRPR�HQ�ODV�VLJXLHQWHV�RFXSDUi�OD�PD\RU�SDUWH�GHO�WUDWDPLHQWR�GH�
GDWRV�\�UHVXOWDGRV��DVt�FRPR�ODV�FRQFOXVLRQHV�TXH�VH�REWHQJDQ��

(Q�HO�FDStWXOR�Q~PHUR���\D�VH�KDEOy�GH�FyPR�VH�KD�FRQVWUXLGR�HO�SDTXHWH�GH�RQGDV�FX\D�
HYROXFLyQ�WHPSRUDO�VH�YD�D�HVWXGLDU��XQD�FRPELQDFLyQ�OLQHDO�GH�ORV�RUELWDOHV�PROHFXODUHV�GHO�
IUDJPHQWR�� FX\RV� FRHILFLHQWHV� YLHQHQ� GDGRV� SRU� XQD� GLVWULEXFLyQ� QRUPDO� R� JDXVVLDQD��
7DPELpQ�VH�PHQFLRQy�FyPR�VH�SRGtDQ�XWLOL]DU�GLIHUHQWHV�FULWHULRV�SDUD�FRQVWUXLUOR��FRPR�HO�
Q~PHUR�GH�RUELWDO�R�OD�HQHUJtD�GHO�PLVPR��\�GH�FyPR�HQ�HO�SULPHU�FDVR�VH�SXHGH�KDFHU�XVR�
GH�XQD�DSUR[LPDFLyQ�DQDOtWLFD��

$�OR�ODUJR�GH�WRGR�HO�WUDEDMR��HO�SDTXHWH�GH�RQGDV�EiVLFR�KD�FRQVLVWLGR�HQ�XQD�FRPELQDFLyQ�
FX\R�QLYHO�FHQWUDO�HV�HO�RUELWDO�Q~PHUR����TXH�VH�FRUUHVSRQGHUtD�DO�RUELWDO�/802����(VWH�
QLYHO�VH�WRPy�GHELGR�D�TXH�VX�HQHUJtD�HQ�ORV�GLIHUHQWHV�VLVWHPDV�HUD�FHUFDQD�D�����H9��XQD�
HQHUJtD�DVHTXLEOH�HQ�FDVR�GH�TXH�VH�TXLHUD�UHDOL]DU�H[SHULPHQWDOPHQWH��\�HQ�OD�RWUD�UDPD�
GHO�HVSHFWUR�� OD�GH�QLYHOHV�RFXSDGRV��+202�H�LQIHULRUHV��WDPELpQ�WHQtDQ�QLYHOHV�HQ�HVWH�
UDQJR�GH�HQHUJtDV��(VWR�VHUi�~WLO�HQ�HO�~OWLPR�FDStWXOR�GH�HVWD�7HVLV��FXDQGR�VH�WUDWHQ�RWURV�
WLSRV�GH�SDTXHWH�GH�RQGDV��

'HVSXpV�GH�REWHQHU�HO�HVSHFWUR�GH�DXWRYDORUHV�GHO�DUFKLYR�GH�UHVXOWDGRV�GH�*DXVVLDQ��VH�
SXHGH�SURFHGHU�DO�HVWXGLR�GH�OD�HYROXFLyQ�WHPSRUDO�GHO�SDTXHWH�GH�RQGDV��FX\D�FRPSRVLFLyQ�
\D�VH�KD�FRPHQWDGR�FRQ�DQWHULRULGDG��3DUD�HOOR�VH�KDFH�XVR�QXHYDPHQWH�GH�+H[)HUD��DO�
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SRGHU� H[WUDHU� DXWRYDORUHV�� FRQVWUXLU� HO� SDTXHWH� \� FDOFXODU� OD� HYROXFLyQ� WHPSRUDO� FRQ�
FRPRGLGDG��

'XUDQWH� WRGR� HO� HVWXGLR� GH� OD� HYROXFLyQ� WHPSRUDO� QR� VH� KDQ� KHFKR� PRGLILFDFLRQHV�
VXVWDQFLDOHV� HQ� HO� SDTXHWH� R� OD�PHWRGRORJtD�� GH�PRGR� TXH� OR� ~QLFR� TXH� FDPELD� GH� XQ�
FDStWXOR�D�RWUR�HV�HO�RULJHQ�GH�ORV�DXWRYDORUHV��DO�FDPELDU�HO�VLVWHPD�GH�HVWXGLR��(O�FDStWXOR�
��HV�XQD�H[FHSFLyQ�\D�TXH�VH�FRQWHPSOD�RWUR�WLSR�GH�SDTXHWH�\�OD�GHWHUPLQDFLyQ�GH�DOJXQRV�
WLHPSRV�UHTXLHUH�XQD�DWHQFLyQ�HVSHFLDO��DXQTXH�HQ�HVHQFLD�HO�SURFHGLPLHQWR�HV�HO�PLVPR��

(O� WLHPSR�FOiVLFR�\�HO� WLHPSR�GH� UHYLYDO�KDQ�VLGR� ORV�SULQFLSDOHV�HQ�HO�DQiOLVLV��KDELHQGR�
H[WUDtGR�YDORUHV�SDUD�DPERV�HQ�FDVL�WRGRV�ORV�VLVWHPDV�FDOFXODGRV��(Q�DOJXQRV�GH�HOORV��
KDELWXDOPHQWH�ORV�GH�PD\RU�FDUJD�FRPSXWDFLRQDO��QR�KD�VLGR�SRVLEOH��VL�ELHQ�\D�VH�HVSHUDED�
DO� WUDWDUVH�GH� ORV�FDVRV�PiV�H[WUHPRV�GH�FXUYDWXUD�\�R�FDPSR�HOpFWULFR�� VHJ~Q�HO� FDVR��
([LVWHQ� RWURV� WLHPSRV� TXH� SXHGHQ� FRQVLGHUDUVH�� SHUR� R� ELHQ� VROR� VH� PDQLILHVWDQ� HQ�
FRQGLFLRQHV�HVSHFtILFDV� �GH�QXHYR�� VH�YHUi�HQ�HO�~OWLPR�FDStWXOR��R�ELHQ�VX�YDORU�HV� WDQ�
HOHYDGR�TXH�SDUD�SRGHU�DSUHFLDUOR�KDEUtD�TXH�FDOFXODU�OD�HYROXFLyQ�WHPSRUDO�D�OR�ODUJR�GH�
PXFKR�WLHPSR��VLQ�JDUDQWtDV�GH�TXH�VH�IXHVH�D�REWHQHU�XQ�UHVXOWDGR�ILDEOH��3RU�HOOR��\�VDOYR�
TXH�VH�GLJD�OR�FRQWUDULR��ORV�WLHPSRV�DQDOL]DGRV�KDQ�VLGR�HO�FOiVLFR�\�HO�GH�UHYLYDO��VXILFLHQWHV�
SDUD�REWHQHU�XQD�FRQVLGHUDEOH�LQIRUPDFLyQ�GHO�VLVWHPD��

3DUD� DPERV� WLHPSRV� VH� KDQ� REWHQLGR� WDQWR� ORV� YDORUHV� DQDOtWLFRV� FRPR� ORV� QXPpULFRV��
HPSOHDQGR�HO�SURFHGLPLHQWR�\D�GHVFULWR�HQ�HO�FDStWXOR����(O�FRPSRUWDPLHQWR�GH�ORV�PLVPRV�
VH� KD� HVWXGLDGR� UHVSHFWR� DO� SDUiPHWUR� GH� FXUYDWXUD� HQ� ORV� FXDWUR� FDVRV� VHOHFFLRQDGRV�
�HVIHUD��GRV�FLOLQGURV�H�KLSHUERORLGH���(VWRV�UHVXOWDGRV�VH�UHVXPHQ�D�FRQWLQXDFLyQ��

�

L�� 7LHPSR�FOiVLFR�
�

$O�UHSUHVHQWDU�HO�WLHPSR�FOiVLFR�IUHQWH�D�OD�³FXUYDWXUD´�GHO�IUDJPHQWR��HQWHQGLGD�FRPR���5���
OR�FXDO�SXHGH�YHUVH�SDUD�FDGD� WLSR�GH�FXUYDWXUD�HQ� OD�)LJXUD�����VH�REWLHQHQ� WHQGHQFLDV�
FODUDPHQWH�DSUHFLDEOHV�\�QR�PX\�FRPSOLFDGDV��6L�REVHUYDPRV� ORV�YDORUHV�DQDOtWLFRV��HQ�
IRUPD�GH�OtQHD�SXQWHDGD��YHPRV�TXH�SDUD�HO�IUDJPHQWR�HVIpULFR�HO�WLHPSR�FOiVLFR�FUHFH�GH�
IRUPD�SUiFWLFDPHQWH� OLQHDO�� SHUPDQHFH� SUiFWLFDPHQWH�FRQVWDQWH�SDUD�DPERV� IUDJPHQWRV�
FLOtQGULFRV�� \� GHFUHFH� OLQHDOPHQWH� SDUD� HO� KLSHUEyOLFR�� /RV� YDORUHV� QXPpULFRV� VLJXHQ�
FRQVLGHUDEOHPHQWH� ELHQ� HVWDV� WHQGHQFLDV�� DMXVWiQGRVH� FRQ� EDVWDQWH� SUHFLVLyQ� D� OD�
SUHGLFFLyQ�DQDOtWLFD��VDOYR�HO�FDVR�HVIpULFR�HQ�HO�FXDO�D�SDUWLU�GH�FLHUWD�FXUYDWXUD�HO�WLHPSR�
FOiVLFR�GHVFULEH�XQD�FXUYD�GHVFHQGHQWH��

6ROR�FRQ�REVHUYDU�ODV�WHQGHQFLDV�JHQHUDOHV�VH�SXHGH�DSUHFLDU�XQD�FRUUHVSRQGHQFLD�FRQ�OD�
FXUYDWXUD� JDXVVLDQD� GHO� IUDJPHQWR�� DO� GDUVH� FRPSRUWDPLHQWRV� RSXHVWRV� HQWUH� OD� HVIHUD�
�SRVLWLYD��\�HO�KLSHUERORLGH��QHJDWLYD���\�DSHQDV�YDULDFLyQ�DSUHFLDEOH�HQ�ORV�FLOLQGURV��QXOD���
(VWR�SRGUtD�LQGLFDU�XQD�FODUD�LQIOXHQFLD�GH�OD�FXUYDWXUD�JDXVVLDQD�HQ�HO�WLHPSR�FOiVLFR��VL�
ELHQ�HQ�HO�FDVR�HVIpULFR�QR�VH�PDQWHQGUtD�GH�OD�PLVPD�IRUPD�SDUD�FXUYDWXUDV�HOHYDGDV��3RU�
HO�PRPHQWR��FRPR�VROR�VH�KDQ�HVWXGLDGR�HVWDV�VXSHUILFLHV�QR�VH�VDEH�VL�VH�SXHGH�DILUPDU�
OR�PLVPR�VREUH�RWUDV�VXSHUILFLHV�DWHQGLHQGR�VyOR�D�VX�FXUYDWXUD�JDXVVLDQD��



�

�

���� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

�

)LJXUD� ���� 7LHPSRV�FOiVLFRV� HQ� VXSHUILFLHV� ILMDV� HQ� IXQFLyQ�GHO� UDGLR�GH� FXUYDWXUD��6H�PXHVWUDQ� ORV� YDORUHV�
QXPpULFRV��SXQWRV��\�ODV�SUHGLFFLRQHV�DQDOtWLFDV��OtQHDV�SXQWHDGDV��

6H� SXHGH� UHDOL]DU� XQD� LQWHUSUHWDFLyQ� GH� HVWH� FRPSRUWDPLHQWR� DWHQGLHQGR� DO� RULJHQ� GHO�
WLHPSR�FOiVLFR��HVWH�WLHPSR�WLHQH�VX�RULJHQ�HQ�ODV�GLIHUHQFLDV�GH�HQHUJtD�GHO�SDTXHWH��FRPR�
\D� VH� FRPHQWy� HQ� FDStWXORV� DQWHULRUHV�� FRUUHVSRQGLHQWHV� D� ODV�GLIHUHQFLDV� HQWUH� HO� QLYHO�
FHQWUDO� GHO� SDTXHWH�� HO� LQIHULRU� \� HO� VXSHULRU� D� pVWH�� GH� IRUPD� TXH�� DO� DXPHQWDU� HVWDV�
GLIHUHQFLDV�GH�HQHUJtD�HO�WLHPSR�REVHUYDGR�GLVPLQX\H��3DUD�QXHVWUR�FDVR��HVWR�LPSOLFDUtD�
TXH� HQ� OD� HVIHUD� HO� HVSHFWUR� GH� DXWRYDORUHV� VH� YD� FRPSULPLHQGR�� PLHQWUDV� TXH� HQ� HO�
KLSHUERORLGH�VH�H[SDQGH�\�HQ�ORV�FLOLQGURV�SHUPDQHFH�LQYDULDEOH���

3RU�RWUD�SDUWH�� OD�GLVFRUGDQFLD�HQWUH� ORV�YDORUHV�DQDOtWLFRV�\�QXPpULFRV�SDUD� OD�HVIHUD�HV�
OODPDWLYD��(Q�XQ�SULQFLSLR�VH�SRGUtD�DUJXPHQWDU�TXH�D�SDUWLU�GH�FLHUWD�FXUYDWXUD�KD\�DOJR�TXH�
FRQWUDUUHVWD� OD�H[SDQVLyQ�GHO� HVSHFWUR� \� OOHJD� D� VREUHSDVDUOD� HQ� FLHUWR�PRPHQWR�� TXL]i�
LQWHUDFFLRQHV�HQWUH�ORV�ERUGHV�GHO�IUDJPHQWR��FDGD�YH]�PiV�SUy[LPRV��TXH�KDFHQ�TXH�ORV�
QLYHOHV� GH� HQHUJtD� QR� WHQJDQ� HO� YDORU� HVSHUDGR�� SHUR� HQWRQFHV� WDPELpQ� VH� YHUtD� HQ� OD�
DSUR[LPDFLyQ�DQDOtWLFD��SXHVWR�TXH�XWLOL]D�ORV�YDORUHV�GLUHFWRV�GHO�HVSHFWUR��(O�RULJHQ�GH�HVWD�
GLVFRUGDQFLD�HV�SUREDEOHPHQWH�OD�LQWHUIHUHQFLD�GHO�WLHPSR�GH�UHYLYDO��FXDQGR�pVWH�HV�PX\�
SUy[LPR� DO� WLHPSR� FOiVLFR�� OD� FXUYD� HQYROYHQWH� HV� FDSD]� GH� FRPSULPLU� ODV� RVFLODFLRQHV�
VLPSOHV�FRQVLGHUDEOHPHQWH��VH�FRPHQWDUi�HQ�VX�DQiOLVLV�SDUD�PD\RU�SURIXQGLGDG��

�

LL�� 7LHPSR�GH�UHYLYDO�
�

(O�FRPSRUWDPLHQWR�GHO�WLHPSR�GH�UHYLYDO��D�GLIHUHQFLD�GHO�FOiVLFR��SUHVHQWD�WDQWR�WHQGHQFLDV�
VXDYHV�FRPR�DOJXQDV�LQHVSHUDGDV��&RPR�VH�YH�HQ� OD�)LJXUD�����HO�IUDJPHQWR�HVIpULFR�YD�
UHGXFLHQGR� VX� WLHPSR� GH� UHYLYDO� FRQ� OD� FXUYDWXUD�� SHUR� HQ� OXJDU� GH� KDFHUOR� D� XQ� ULWPR�
FRQVWDQWH�OR�KDFH�GHVFULELHQGR�XQD�FXUYD��FRPR�VL�HVWXYLHVH�WHQGLHQGR�D�XQ�YDORU�OtPLWH�HQ�
XQD�DVtQWRWD�KRUL]RQWDO��ORV�IUDJPHQWRV�FLOtQGULFRV��UHSOLFDQGR�VX�DSDUHQWH�IDOWD�GH�HIHFWR�HQ�
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� �����(IHFWR�GH�OD�VXSHUILFLH�

ORV�UHVXOWDGRV��QR�SUHVHQWDQ�DSHQDV�YDULDFLyQ�HQ�HO�WLHPSR��TXH�SHUPDQHFH�FRQVWDQWH�VDOYR�
SRU� FLHUWDV� YDULDFLRQHV� SXQWXDOHV�� ILQDOPHQWH� HO� KLSHUEyOLFR� HV� HO� TXH� FDXVD� OD� PD\RU�
VRUSUHVD��DO�SUHVHQWDU�XQ�Pi[LPR�SHUIHFWDPHQWH�GHILQLGR�SDUD�FLHUWD�FXUYDWXUD��

�

)LJXUD�����7LHPSRV�GH�UHYLYDO�HQ�VXSHUILFLHV�ILMDV�HQ�IXQFLyQ�GHO�UDGLR�GH�FXUYDWXUD��FRQ�ORV�YDORUHV�QXPpULFRV�
�SXQWRV��\�SUHGLFFLRQHV�DQDOtWLFDV��OtQHDV�SXQWHDGDV��

'H� QXHYR�� QRV� HQFRQWUDPRV� FRQ� WHQGHQFLDV� FLHUWDPHQWH� FRQWUDULDV� SDUD� OD� HVIHUD� \� HO�
KLSHUERORLGH�� \� FRQVWDQWHV� SDUD� ORV� FLOLQGURV�� OR� TXH� UHIXHU]D� HO� HIHFWR� GH� OD� FXUYDWXUD�
JDXVVLDQD�HQ�ORV�WLHPSRV�GH�UHJHQHUDFLyQ��$�GLIHUHQFLD�GH�OR�TXH�RFXUUH�HQ�HO�WLHPSR�FOiVLFR��
HQ�HVWH�ODV�DSUR[LPDFLRQHV�DQDOtWLFDV�VH�DMXVWDQ�D�ORV�YDORUHV�QXPpULFRV�FRQ�JUDQ�H[DFWLWXG�
²GHELGR�D�TXH�HO�WLHPSR�GH�RUGHQ�VXSHULRU��HO�VXSHUUHYLYDO��HV�PXFKR�PD\RU�\�QR�VH�SURGXFH�
QLQJXQD�LQWHUIHUHQFLD�FRQ�pO²��DOJR�QDGD�GHVGHxDEOH�SXHVWR�TXH�VH�HVWiQ�WUDEDMDQGR�FRQ�
IHQyPHQRV�H[WUHPDGDPHQWH�VHQVLEOHV�D�FXDOTXLHU�FDPELR�QXPpULFR��

'H�ORV�FDVRV�FLOtQGULFRV�QR�VH�SXHGH�FRPHQWDU�PXFKR�PiV��VDOYR�TXH�QR�VHUtD�GH�H[WUDxDU�
TXH�HVWDV�WHQGHQFLDV�FRQVWDQWHV�VH�UHSLWLHVHQ�HQ�RWUDV�VHULHV�GH�FiOFXORV��6REUH�ORV�RWURV�
GRV��VLQ�HPEDUJR��Vt�HV�QHFHVDULR�XQ�DQiOLVLV�PiV�SURIXQGR��HQ�HO�FDVR�GH�OD�HVIHUD��VL�ELHQ�
HV�FLHUWR�TXH�OD�WHQGHQFLD�UHFXHUGD�D�OD�H[LVWHQWH�HQ�SUHVHQFLD�GH�XQD�DVtQWRWD�KRUL]RQWDO��
QR� VH�SXHGH�FRPSUREDU� VL� UHDOPHQWH� OR�HV� VDOYR�TXH� VH� WUDEDMH� FRQ�XQ� IUDJPHQWR�PiV�
UHGXFLGR��HO�FXDO��VL�ELHQ�SRGUtD�DFHSWDU�FXUYDWXUDV�PD\RUHV��VHUtD�PHQRV�UHSUHVHQWDWLYR�GHO�
PDWHULDO�FRPSOHWR�\�SRGUtD�SUHVHQWDU�RWURV� IHQyPHQRV��(Q�HO�FDVR�KLSHUEyOLFR�PHUHFH� OD�
SHQD�HVWXGLDU�FRQ�PiV�GHWDOOH�OR�TXH�RFXUUH�HQ�OD�]RQD�GH�FXUYDWXUDV�LQWHUPHGLDV�HQ�ODV�TXH�
75H�DXPHQWD��HQ�FRQFUHWR��VH�KDQ�KHFKR�ORV�FRUUHVSRQGLHQWHV�D�5�����Հ�\�����Հ�SDUD�GHILQLU�
OD� ]RQD�� REWHQLpQGRVH� WLHPSRV� GH� UHYLYDO�GH�KDVWD� ���SV� �)LJXUD������ HVWRV� YDORUHV� WDQ�
JUDQGHV�DSXQWDQ�PiV�KDFLD� OD� H[LVWHQFLD�GH�XQD� GLVFRQWLQXLGDG� R�GLYHUJHQFLD� TXH�D�XQ�
Pi[LPR��
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�

�

���� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

�

)LJXUD� ���� 7LHPSR�GH� UHYLYDO� SDUD� HO� FDVR� KLSHUEyOLFR�� FRQ�GDWRV� DGLFLRQDOHV� DO� EDUULGR� HVWiQGDU��6H�SXHGH�
REVHUYDU�OD�JUDQ�VLPLOLWXG�HQWUH�YDORUHV�QXPpULFRV�\�DQDOtWLFRV��DPERV�GDQGR�XQ�FRPSRUWDPLHQWR�GLYHUJHQWH��

1R�HV�OD�SULPHUD�YH]�TXH�VH�REVHUYD�HVWH�FRPSRUWDPLHQWR�HQ�ORV�WLHPSRV�GH�UHJHQHUDFLyQ��
VLQ�HPEDUJR��/RV�SULPHURV�FiOFXORV�TXH�VH�KLFLHURQ�VREUH�HO�WHPD��HQ�IRUPD�GH�7UDEDMR�GH�
)LQ�GH�0iVWHU��WDPELpQ�PRVWUDEDQ�XQD�GLYHUJHQFLD�HQ�HO�WLHPSR�GH�UHYLYDO�SDUD�ORV�PLVPRV�
IUDJPHQWRV�KH[DJRQDOHV��VL�ELHQ�HQ�HVWH�FDVR�HUD�HQ�HO�FDVR�HVIpULFR�\�HO�PpWRGR�GH�FiOFXOR�
HUD� HO� PpWRGR� PL[WR� GHVFULWR� HQ� HO� FDStWXOR� ��� $GHPiV�� WDPELpQ� VH� KDEtDQ� REVHUYDGR�
DVtQWRWDV�HQ� IUDJPHQWRV�GH�JUDIHQR�HQ�SUHVHQFLD�GH�XQ�FDPSR�PDJQpWLFR�SHUSHQGLFXODU�
>���@�� GH� QXHYR� WDPELpQ� HQ� HO� WLHPSR� GH� UHYLYDO� DXQTXH� FRQ� XQ� SDTXHWH� GH� RQGDV�
FRQVLGHUDEOHPHQWH�GLVWLQWR����

/D�H[SOLFDFLyQ�GH�HVWH�IHQyPHQR��UHFRUGDQGR�OD�DSUR[LPDFLyQ�DQDOtWLFD�GH�5RELQHWW��HO�YDORU�
GHO�WLHPSR�GH�UHYLYDO�GHSHQGH�GHO�LQYHUVR�GH�OD�VHJXQGD�GHULYDGD�GH�OD�HQHUJtD�UHVSHFWR�DO�
Q~PHUR� GH� RUELWDO�� 6L� ORV�QLYHOHV� VH� HQFXHQWUDQ� HTXLHVSDFLDGRV�� WDO� FXUYD� HV�XQD� UHFWD��
VLHQGR�VX�VHJXQGD�GHULYDGD�QXOD��\�DO�DSOLFDUVH�HO� LQYHUVR��HO� WLHPSR�GH�UHYLYDO� WLHQGH�D�
LQILQLWR��/D�FDXVD�GH�HVWH�IHQyPHQR�SRGUtD�OD�DSDULFLyQ�GH�XQ�SVHXGR�FDPSR�PDJQpWLFR�HQ�
HO�JUDIHQR�WDO�DSOLFDU�OD�GHIRUPDFLyQ��(Q�HO�FDVR�H[SHULPHQWDO�VH�HPSOHDQ�QDQRSLODUHV�SDUD�
REWHQHU� XQD� GHIRUPDFLyQ� UHJXODU� FRQ� FLHUWD� FXUYDWXUD� QHJDWLYD�� FRPELQDQGR� HVWR� FRQ�HO�
HIHFWR�GHO�FDPSR�PDJQpWLFR�HQ�HO�WLHPSR�GH�UHYLYDO�SRGHPRV�SURSRQHU�XQD�UHODFLyQ�HQWUH�OD�
FXUYDWXUD� QHJDWLYD� DSOLFDGD�� HO� SVHXGR�FDPSR� PDJQpWLFR� JHQHUDGR� \� OD� UHVXOWDQWH�
GLYHUJHQFLD�HQ�HO�WLHPSR�GH�UHYLYDO��&iOFXORV�DGLFLRQDOHV�HQ�RWUDV�VLWXDFLRQHV�FRQ�FXUYDWXUD�
QHJDWLYD�SRGUtDQ�FRUURERUDU�HVWD�KLSyWHVLV���

&RQYLHQH�WDPELpQ�DQDOL]DU� ORV�YDORUHV�GHO�WLHPSR�GH�UHYLYDO�SDUD�HO�FDVR�HVIpULFR��SXHVWR�
TXH� HQ� OD� VHFFLyQ� VH� PHQFLRQy� TXH� XQD� LQWHUIHUHQFLD� HQWUH� HOORV� SRGUtD� H[SOLFDU� OD�
GLVFUHSDQFLD�FRQ�ORV�YDORUHV�DQDOtWLFRV��(Q�HVWH�FDVR�VH�YH�TXH�PLHQWUDV�HO�WLHPSR�FOiVLFR�
URQGD�KDELWXDOPHQWH�ORV������SV��HO�GH�UHYLYDO�OOHJD�D�EDMDU�KDVWD�ORV������SV��TXH�VL�ELHQ�HV�
VXSHULRU� DO� FOiVLFR� HVWi� EDVWDQWH� SRU� GHEDMR� GH� OR� KDELWXDO�� TXH� VXHOH� VHU� XQ� RUGHQ� GH�
PDJQLWXG�VXSHULRU���

/D�HYROXFLyQ�WHPSRUDO�VH�SXHGH�LQWHUSUHWDU�FRPR�XQD�RQGD�GH�EDMD�IUHFXHQFLD���FX\R�SHULRGR�
VHUtD�HO�WLHPSR�GH�UHYLYDO��TXH�HQYXHOYH�D�XQD�RQGD�GH�DOWD�IUHFXHQFLD���GH�SHUtRGR�HO�WLHPSR�
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� �����(IHFWR�GH�OD�VXSHUILFLH�

FOiVLFR���&XDQGR�OD�RQGD�GH�UHYLYDO�VH�FRPSULPH��HVWR�HV��GLVPLQX\H�HO�WLHPSR�GH�UHYLYDO��
WDPELpQ�VH�DSUHFLD�XQD�OLJHUD�FRPSUHVLyQ�HQ�OD�RQGD�FOiVLFD��OD�FXDO�DXPHQWD�D�PHGLGD�TXH�
HO�WLHPSR�GH�UHYLYDO�GLVPLQX\H��HVWR�RFXUUH�HQ�WRGRV�ORV�FDVRV��SHUR�FXDQGR�HO�WLHPSR�GH�
UHYLYDO� \� HO� FOiVLFR� VRQ� GHO� PLVPR� RUGHQ� GH� PDJQLWXG� VH� SXHGH� DSUHFLDU� PXFKR� PiV��
H[SOLFDQGR� OD�GLVRQDQFLD�HQWUH� ORV�YDORUHV�DQDOtWLFRV�\�QXPpULFRV�SDUD�HO� WLHPSR�FOiVLFR��
3XHVWR� TXH� HQ� ODV� DSUR[LPDFLRQHV� DQDOtWLFDV� VROR� VH� WLHQHQ� HQ� FXHQWD� ORV� WLHPSRV� ³SRU�
VHSDUDGR´��HVWD�LQWHUIHUHQFLD�HQWUH�DPERV�QR�VH�YH�UHIOHMDGD��

�

����&RQFOXVLRQHV�
�

$WHQGLHQGR� D� ORV� UHVXOWDGRV� GH� HVWD� SULPHUD� VHULH� GH� FiOFXORV�� VH� SXHGHQ� H[WUDHU� XQDV�
FRQFOXVLRQHV�LQLFLDOHV�VREUH�ODV�TXH�HQ�DOJXQRV�FDVRV�YROYHUHPRV�PiV�DGHODQWH��

�(O�HVWXGLR�HQHUJpWLFR�SUHOLPLQDU�FRQILUPD�HO�KHFKR�GH�TXH��DO�FXUYDU�XQ�PDWHULDO��VX�
HQHUJtD�WRWDO�DXPHQWD��VLHQGR�PD\RU�FXDQWD�PiV�³FXUYDWXUD´�WHQHPRV�7DPELpQ�VH�KD�
YLVWR�OD�VXSHUILFLH�FLOtQGULFD�HV�OD�TXH�PHQRV�GHVHVWDELOL]D�HO�VLVWHPD�HQ�FRPSDUDFLyQ�
FRQ�OD�HVIpULFD�R�OD�KLSHUEyOLFD��DPEDV�HQ�XQ�UDQJR�VLPLODU��/D�H[SOLFDFLyQ�UDGLFD�HQ�
TXH�� SXHVWR� TXH� VH� HVWi� SDUWLHQGR� GH� XQ� IUDJPHQWR� SODQR�� FRQ� FXUYDWXUD� QXOD�� ODV�
VXSHUILFLHV� GH� FXUYDWXUD� JDXVVLDQD� QR� QXOD� FRPR� OD� HVIHUD� R� HO� KLSHUERORLGH�
QHFHVDULDPHQWH� LPSOLFDQ� XQ� HVWLUDPLHQWR� R� FRPSUHVLyQ� GH� HVWH�� LQFUHPHQWDQGR� VX�
HQHUJtD�HQ�PD\RU�PHGLGD�TXH�FRQ�HO�FLOLQGUR��TXH�VLJXH�WHQLHQGR�FXUYDWXUD�JDXVVLDQD�
QXOD��

�([LVWH�XQD�FODUD� LQIOXHQFLD�GH� OD�FXUYDWXUD�GHO�VLVWHPD�HQ� ORV�GLIHUHQWHV� WLHPSRV�GH�
UHJHQHUDFLyQ��6L�ELHQ�HVWXGLDQGR�XQD�VROD�VXSHUILFLH�VH�SXHGHQ�FRPSUREDU�ORV�HIHFWRV�
GH�OD�FXUYDWXUD��DOJR�TXH�\D�VH�UHDOL]y�FRQ�DQWHULRULGDG�FRQ�PpWRGRV�PHQRV�ULJXURVRV��
HV�HO�HVWXGLR�FRPSDUDWLYR�HQWUH�GLIHUHQWHV�VXSHUILFLHV�GRQGH�HVWRV�VH�REVHUYDQ�HQ�WRGD�
VX�H[WHQVLyQ��3DUWLHQGR�GH�XQD� IDPLOLD�GH�VXSHUILFLHV� UHODFLRQDGDV��HVIHUD��FLOLQGUR�H�
KLSHUERORLGH���VH�KD�REVHUYDGR�XQD�JUDQ�UHSHUFXVLyQ�GH�OD�QDWXUDOH]D�GH�OD�FXUYDWXUD�
JDXVVLDQD� GH� OD� VXSHUILFLH� HQ� ORV� WLHPSRV�� REWHQLHQGR� WHQGHQFLDV� RSXHVWDV� SDUD�
FXUYDWXUD�SRVLWLYD�\�QHJDWLYD��\�YDORUHV�FRQVWDQWHV�SDUD�OD�FXUYDWXUD�QXOD��&iOFXORV�HQ�
RWUDV� VXSHUILFLHV� FRQ� GLYHUVDV� FXUYDWXUDV� SRGUtDQ� FRQILUPDU� VL� HVWH� UDVJR� HV� XQ�
FRPSRUWDPLHQWR�JHQHUDO��

�(O�WLHPSR�FOiVLFR�PXHVWUD�WHQGHQFLDV�OLQHDOHV��FRQVWDQWHV��FUHFLHQWHV�R�GHFUHFLHQWHV��
GHSHQGLHQGR� GHO� WLSR� GH� VXSHUILFLH� FRQVLGHUDGD�� /D� YDULDFLyQ� QR� HV� PX\� JUDQGH��
VLHPSUH�SHUPDQHFLHQGR�GHQWUR�GHO�PLVPR�RUGHQ�GH�PDJQLWXG��SHUR�HVWD�WHQGHQFLD�VH�
KD�REVHUYDGR�FRQ�JUDQ�FODULGDG��VLQ�GDWRV�DQyPDORV�D�SHVDU�GH�OD�JUDQ�VHQVLELOLGDG�GH�
ORV�UHVXOWDGRV�D�YDULDFLRQHV�QXPpULFDV��

�(O� WLHPSR�GH� UHYLYDO�� VDOYR�HQ�HO� FDVR�FLOtQGULFR�HQ�HO�TXH�DSHQDV�FDPELD��PXHVWUD�
WHQGHQFLDV� PiV� H[yWLFDV� TXH� HO� WLHPSR� FOiVLFR�� GH� QXHYR� RSXHVWDV� SDUD� FXUYDWXUD�
SRVLWLYD�\�QHJDWLYD��XQ�GHFUHFLPLHQWR�FDGD�YH]�PHQRU�SDUD�OD�HVIHUD��\�XQD�GLYHUJHQFLD�
FRQILUPDGD�SDUD�HO�KLSHUERORLGH��
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�/RV� FRPSRUWDPLHQWRV�GH� DPERV� WLHPSRV� VH� SXHGHQ� UHODFLRQDU� GLUHFWDPHQWH� FRQ� OD�
HVWUXFWXUD�HOHFWUyQLFD�GHO�VLVWHPD��UHSUHVHQWDQGR�HO�WLHPSR�FOiVLFR�OD�PDJQLWXG�GH�ODV�
GLIHUHQFLDV�GH�HQHUJtD�HQWUH�ORV�QLYHOHV�TXH�IRUPDQ�HO�SDTXHWH�GH�RQGDV��\�HO�GH�UHYLYDO�
OD�OLQHDOLGDG�GHO�HVSHFWUR�GH�HQHUJtD��

�/D� GLYHUJHQFLD� SDUD� HO� 75H� GHO� KLSHUERORLGH� HV� DQiORJD� D� ODV� \D� REVHUYDGDV� HQ�
SUHVHQFLD�GH�XQ�FDPSR�PDJQpWLFR��6X�H[LVWHQFLD�LPSOLFD�VLWXDFLRQHV�SDUD�ODV�FXDOHV�
ORV�QLYHOHV�GHO�SDTXHWH�GH�PD\RU�FRQWULEXFLyQ�VH�HQFXHQWUDQ�HTXLHVSDFLDGRV��DOJR�TXH�
HQFDMD� FRQ� ODV� DSUR[LPDFLRQHV� DQDOtWLFDV� HPSOHDGDV� \� HO� SURSLR� GHVDUUROOR� GH� OD�
HYROXFLyQ�WHPSRUDO��/DV�REVHUYDFLRQHV�H[SHULPHQWDOHV�\�VLPXODFLRQHV�SDUHFHQ�LQGLFDU�
TXH� OD� FXUYDWXUD� QHJDWLYD� LQGXFH� XQ� SVHXGR�FDPSR� PDJQpWLFR� TXH� SURYRFD� HVWH�
FRPSRUWDPLHQWR�H[FHSFLRQDO�SDUD�XQ�FLHUWR�YDORU�GH���5���

�/D�DSUR[LPDFLyQ�DQDOtWLFD�GH�5RELQHWW�KD�GHPRVWUDGR�VHU�XQD�H[FHOHQWH�KHUUDPLHQWD�
HQ�OD�GHWHUPLQDFLyQ�GH�DPERV�WLHPSRV�GH�UHJHQHUDFLyQ��GDGD�OD�JUDQ�H[DFWLWXG�FRQ�OD�
TXH�VH�DMXVWD�D�ORV�YDORUHV�QXPpULFRV�GH�ORV�PLVPRV�HQ�OD�JUDQ�PD\RUtD�GH�ORV�FDVRV��
1R�REVWDQWH��WDPELpQ�VH�KD�REVHUYDGR�TXH�WLHQH�VXV�OLPLWDFLRQHV��([LVWHQ�LQWHUIHUHQFLDV�
HQWUH� ORV� WLHPSRV�GH�UHYLYDO�\�FOiVLFR�HQ� OD�HYROXFLyQ� WHPSRUDO�TXH�KDFHQ�TXH��SDUD�
FXUYDWXUDV�HOHYDGDV�HQ�HO�FDVR�GH�OD�HVIHUD��ORV�YDORUHV�DQDOtWLFRV�VH�GLVWDQFLHQ�PiV�\�
PiV�GH�ORV�QXPpULFRV��

&RQ� WRGR� HVWR�� VH� SXHGH� FRQFOXLU� TXH� HVWH� DQiOLVLV� VREUH� ORV� HIHFWRV� GH� FXUYDWXUD� HQ�
IUDJPHQWRV� KH[DJRQDOHV� GH� JUDIHQR� VH� KD� OOHYDGR� D� FDER� VDWLVIDFWRULDPHQWH� \� KD�
SURSRUFLRQDGR�LQIRUPDFLyQ�PX\�YDOLRVD�VREUH�ORV�HIHFWRV�GH�FXUYDWXUD��(O�HVWXGLR�HQHUJpWLFR�
KD� FRQILUPDGR� ODV� KLSyWHVLV� SURSXHVWDV� HQ� XQ� SULQFLSLR�� \� ORV� WLHPSRV� KDQ� PRVWUDGR�
WHQGHQFLDV�GLYHUVDV�TXH��HQ�XQ�DQiOLVLV�FRPSDUDWLYR��SDUHFHQ�GHSHQGHU�HQ�JUDQ�PHGLGD�GH�
OD� FXUYDWXUD� JDXVVLDQD� GHO� VLVWHPD�� /DV� VLJXLHQWHV� VHFFLRQHV� VHUYLUiQ� SDUD� SURIXQGL]DU�
GLFKRV� HIHFWRV� HQ� HQWRUQRV� PiV� HVSHFtILFRV�� VLHPSUH� XWLOL]DQGR� ORV� UHVXOWDGRV� DTXt�
SUHVHQWHV�FRPR�UHIHUHQFLD��
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���� ,QWURGXFFLyQ�
�

(Q�HO�FDStWXOR�DQWHULRU�VH�KD�KDEODGR�HQ�JUDQ�H[WHQVLyQ�GH�ORV�HIHFWRV�GH�OD�FXUYDWXUD�HQ�ORV�
IUDJPHQWRV� GH� JUDIHQR�� DQDOL]DQGR� FRQ� GHWDOOH� WDQWR� VX� HQHUJtD� GH� FXUYDWXUD� FRPR� ORV�
WLHPSRV� GH� UHJHQHUDFLyQ� GH� XQ� SDTXHWH� GH� RQGDV�� /D� LQIRUPDFLyQ� UHFDEDGD� \� ODV�
FRQFOXVLRQHV�TXH�GH�HOOD�VH�KDQ�H[WUDtGR�PXHVWUDQ�FODUDPHQWH�ORV�HIHFWRV�GH�OD�FXUYDWXUD��
VL� ELHQ� OD� JHQHUDOL]DFLyQ� GH� ORV� IHQyPHQRV� REVHUYDGRV� D� RWUDV� VXSHUILFLHV� KDEUtD� GH�
DERUGDUVH�HQ�HO�IXWXUR��

1R�REVWDQWH��GXUDQWH�WRGRV�HVWRV�FiOFXORV��LQFOXVR�HQ�ORV�LQLFLDOHV�FRQ�+H[)HUD�SDUD�DOLJHUDU�
VX� FDUJD� FRPSXWDFLRQDO�� VH� KD� LPSXHVWR� XQD� LPSRUWDQWH� UHVWULFFLyQ� HVWUXFWXUDO�� HO� TXH�
GXUDQWH�WRGR�HO�SURFHVR�HO�IUDJPHQWR�HQWHUR�VH�KD�YLVWR�IRU]DGR�D�PDQWHQHU�XQD�HVWUXFWXUD�
ILMD�� ELHQ� VLHQGR� XQD� HVIHUD�� XQ� FLOLQGUR� R� XQ� KLSHUERORLGH�� (VWR� KD� VLGR� GHVGH� OXHJR�
LPSUHVFLQGLEOH��SXHVWR� TXH�GHMDU� HO� IUDJPHQWR� FRPSOHWDPHQWH� OLEUH� KDEUtD� FRQGXFLGR�HQ�
WRGRV�ORV�FiOFXORV�DO�FDVR�SODQR�SXHV��FRPR�\D�VH�KD�YLVWR��pVWD�HV�OD�HVWUXFWXUD�GH�PHQRU�
HQHUJtD��

$XQTXH�HVWDV�FRQGLFLRQHV�GH�RSWLPL]DFLyQ�QR�VRQ�WDQ�GHVFDEHOODGDV��WHQLHQGR�HQ�FXHQWD�
TXH�HO�WDPDxR�\�FXUYDWXUD�GH�ODV�RQGXODFLRQHV�QDWXUDOHV�GHO�JUDIHQR�VH�HQFXHQWUDQ�GHQWUR�
GHO�UDQJR�HVWXGLDGR��REWHQHU�HVWDV�FXUYDWXUDV�WDQ�UHJXODUHV�GH�IRUPD�FRQWURODGD�SXHGH�VHU�
XQ�UHWR�H[SHULPHQWDO�FRQVLGHUDEOH��HVSHFLDOPHQWH�FXDQGR�HQ�HO�SURSLR�JUDIHQR�VH�GD�XQD�
GLVWULEXFLyQ�SUiFWLFDPHQWH�DOHDWRULD�GH�WDPDxRV�\�DOWXUDV�GH�HVWDV�RQGXODFLRQHV��3RU�HOOR��D�
ILQ�GH�SRGHU�UHSOLFDU�XQ�IUDJPHQWR�FXUYDGR�GH�HVWD�IRUPD�KDEUtD�TXH�UHFXUULU�D�RWUDV�YtDV�
DSDUWH�GH�XQ�VRSRUWH�SHUIHFWDPHQWH�FXUYDGR��FRPR�OD�ILMDFLyQ�GHO�IUDJPHQWR�HQ�SXQWRV�FODYH��
$OJ~Q�HMHPSOR�GH�HVWH�WLSR�VH�KD�YLVWR��SRU�HMHPSOR��HQ�JUDIHQR�FUHFLGR�VREUH�XQ�VRSRUWH�GH�
FREUH�>���@�GRQGH�HO�HQIULDPLHQWR�GHO�PHWDO�SURYRFD�VX�FRQWUDFFLyQ��GDQGR�OXJDU�D�TXH�HO�
JUDIHQR�VH�GHVSHJXH�GH�HVWH�\�DSDUH]FDQ�DUUXJDV�\�FXUYDV�GLYHUVDV��TXHGDQGR�D~Q�VXMHWR�
DO�PDWHULDO�SRU�]RQDV�HVSHFtILFDV��

3XHVWR� TXH� VH� KD� ILMDGR� LQLFLDOPHQWH� OD� VXSHUILFLH� GH� WRGR� HO� IUDJPHQWR� KH[DJRQDO�� XQD�
SURJUHVLyQ�UD]RQDEOH�GH�]RQDV�\�SXQWRV�D�ILMDU�HV�UHDOL]DU�ORV�PLVPRV�FiOFXORV�ILMDQGR�VyOR�
ODV�DULVWDV�GH�HVWH��\�ILQDOPHQWH�ILMDUOR�VyOR�SRU�VXV�YpUWLFHV��*UDFLDV�D�OD�IRUPD�GH�LQWURGXFLU�
HVWDV�UHVWULFFLRQHV�HQ�*DXVVLDQ��FRQ�ODV�*,&�HQ�HO�DUFKLYR�GH�HQWUDGD��SDUD�SUHSDUDU�ORV�
QXHYRV� FiOFXORV� EDVWD� FRQ� OHHU� ODV� FRRUGHQDGDV� ILQDOHV�GH� ORV� iWRPRV�HQ�HO� FiOFXOR�GH�
VXSHUILFLH�ILMD��FUHDU�XQ�QXHYR�DUFKLYR�FRQ�HOORV�H�LQFOXLU�ODV�*,&�DO�ILQDO�GH�HVWH��SHUR�HVWD�
YH]�VyOR�IRU]DQGR�OD�FRQVHUYDFLyQ�GHO�SDUiPHWUR�5�SDUD�ORV�iWRPRV�VLWXDGRV�HQ�ORV�ERUGHV�
R�YpUWLFHV�GHO�IUDJPHQWR��

$XQTXH�HV�SRVLEOH�SUHSDUDU�WRGRV�ORV�FiOFXORV�D�SDUWLU�GHO�DUFKLYR�ILQDO�SDUD�VXSHUILFLH�ILMD��OD�
FDUJD�FRPSXWDFLRQDO�VH�UHGXFLUtD�QRWDEOHPHQWH�SDUD�ORV�GH�YpUWLFHV�ILMRV�VL�pVWRV�VH�SUHSDUDQ�
D� SDUWLU� GH� ORV� GH� DULVWDV� ILMDV�� HO� IUDJPHQWR� \D� KDEUi� WHQLGR� RSRUWXQLGDG� GH� UHODMDUVH� \�
DEDQGRQDU�OD�IRUPD�LQLFLDO��HYLWDQGR�WRGR�HVH�SURFHVR�HQ�HO�FDVR�GH�YpUWLFHV�ILMRV�VL�VH�XVD�
HVD�QXHYD�VXSHUILFLH�UHODMDGD�FRPR�EDVH��HQ�OXJDU�GH�OD�RULJLQDO��
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&DEH�PHQFLRQDU�TXH��HQ�HO�FDVR�GH�ERUGHV�ILMRV��HVWRV�VHJXLUiQ�FRQVHUYDQGR�OD�FXUYDWXUD�
GDGD�SRU�OD�HFXDFLyQ�GH�VXSHUILFLH��OR�FXDO��GHO�PLVPR�PRGR�TXH�FRQ�WRGD�OD�VXSHUILFLH�ILMD��
QR� HV� OD� PiV� UHDOLVWD� GH� ODV� VLWXDFLRQHV�� 1R� VRQ� FRQGLFLRQHV� PX\� GHVFDEHOODGDV�� VLQ�
HPEDUJR��\D�TXH�HV�PiV�PXFKR�PiV�IiFLO�FRQVHJXLU�XQD�VXSHUILFLH�TXH�WHQJD�DOJXQD�VHFFLyQ�
FXUYD��DXQTXH�QR�SHUIHFWD��TXH�WRGD�XQD�VXSHUILFLH��\�HQ�DOJXQRV�FDVRV��FRPR�HO�FLOLQGUR��DO�
VHU� ORV� ERUGHV� SODQRV� VX� FRQILJXUDFLyQ� HV� IDFWLEOH� H[SHULPHQWDOPHQWH�� /D� ILMDFLyQ� SRU�
YpUWLFHV��ILQDOPHQWH��HV�OD�PiV�DVHTXLEOH�\�UHDOLVWD�GH�WRGDV��SXHVWR�TXH�HQ�HO�IUDJPHQWR�
XWLOL]DGR�XQ�YpUWLFH�FRQVWD�VROR�GH�GRV�iWRPRV�GH�FDUERQR��FX\D�ILMDFLyQ�D�XQD�VXSHUILFLH�HV�
PiV�FyPRGD�H�LQFOXVR�UHDOL]DEOH�VLQ�XVDU�XQD�VXSHUILFLH�SODQD�GH�VRSRUWH��DSR\iQGROR�HQ�
VX�OXJDU�HQ�SRU�HMHPSOR�VyOLGRV�VHSDUDGRV��6X�IDFWLELOLGDG�H[SHULPHQWDO��QR�REVWDQWH��HVFDSD�
GHO� REMHWLYR� GH� HVWH� HVWXGLR� \� HQWUD� GH� OOHQR� HQ� HO� iPELWR� H[SHULPHQWDO� \� GH� GLIHUHQWHV�
WpFQLFDV�GH�PDQLSXODFLyQ�SDUD�HO�JUDIHQR��

�

����'HWDOOHV�FRPSXWDFLRQDOHV�
�

/D�LQIRUPDFLyQ�PiV�UHOHYDQWH�VREUH�ORV�GHWDOOHV�FRPSXWDFLRQDOHV�SDUD�HVWD�VHFFLyQ�\D�VH�
H[SOLFy�FRQ�GHWDOOH�HQ�OD�DQWHULRU��\�VDOYR�FDPELRV�HVSHFtILFRV��FRLQFLGLUi�FRQ�ODV�VLJXLHQWHV��
'H�KHFKR��\�FRPR�\D�VH�KD�FRPHQWDGR�KDFH�SRFR��SDUD�SUHSDUDU�ORV�QXHYRV�FiOFXORV�GH�
HVWD� VHULH� VH� XVDUiQ� ORV� DQWHULRUHV� FRPR� SXQWR� GH� SDUWLGD�� D� ILQ� GH� UHGXFLU� OD� FDUJD�
FRPSXWDFLRQDO��

/D�JHQHUDFLyQ�GHO�DUFKLYR�GH�FiOFXOR�FDPELD�OLJHUDPHQWH��SXHVWR�TXH�QR�KD\�TXH�YROYHU�D�
JHQHUDU�\�FXUYDU�HO�IUDJPHQWR�GH�QXHYR��HO�PDWHULDO�\�WDPDxR�GH�HVWH�VLJXH�VLHQGR�HO�PLVPR��
DVt� FRPR� HO� WLSR� GH� FiOFXOR�� HO� PpWRGR� XWLOL]DGR� \� ODV� HVSHFLILFDFLRQHV� WpFQLFDV� SDUD� HO�
RUGHQDGRU��VL�ELHQ�HVWDV�~OWLPDV�VH�SXHGHQ�PRGLILFDU�VHJ~Q�OD�GLVSRQLELOLGDG�GHO�HTXLSR�VLQ�
PXFKD�FRPSOLFDFLyQ��

$O�XVDU�ORV�FiOFXORV�GH�VXSHUILFLH�ILMD�FRPR�EDVH��HVWR�KDFH�TXH�OD�VHULH�GH�YDORUHV�GH�5�SDUD�
ORV�FiOFXORV�WDPELpQ�VH�DSOLTXHQ�D�ODV�TXH�LQFRUSRUDQ�ODV�QXHYDV�UHVWULFFLRQHV�HVWUXFWXUDOHV��
(VWH�SDUiPHWUR�WLHQH�PiV�XQ�YDORU�VLPEyOLFR��SXHV�QR�KD\�IRUPD�GH�JDUDQWL]DU�TXH�UHDOPHQWH�
UHSUHVHQWH�ILHOPHQWH�OD�FXUYDWXUD�ILQDO�GHO�IUDJPHQWR��SHUR�VH�FRQVHUYDUi�LJXDOPHQWH�\�VH�
WUDWDUi�FRPR�XQ�UDGLR�GH�FXUYDWXUD�SRU�VX�UHODFLyQ�FRQ�ODV�VXSHUILFLHV�LGHDOHV�\�ODV�IXWXUDV�
FRPSDUDFLRQHV�GH�UHVXOWDGRV��

/D�~QLFD�QRYHGDG� UHVSHFWR�D�ORV�FiOFXORV�GH�VXSHUILFLH� ILMD�HV��FRPR�\D�VH�KD�GLFKR�� ODV�
FRQGLFLRQHV�HVWUXFWXUDOHV�GXUDQWH�OD�RSWLPL]DFLyQ��TXH�HQ�HVWD�VHFFLyQ�VyOR�DSOLFDUiQ�SRU�XQ�
ODGR� D� ORV� ERUGHV� GHO� IUDJPHQWR�� \� SRU� RWUR� D� ORV� YpUWLFHV�� $O� LQFRUSRUDU� HVWDV� QXHYDV�
FRQGLFLRQHV�HQ�ODV�*,&�GHO�DUFKLYR�GH�HQWUDGD�EDVWD�FRQ�HVSHFLILFDU�TXH�HO�SDUiPHWUR�5�VH�
PDQWHQJD�FRQVWDQWH�VyOR�SDUD�ORV�iWRPRV�GHO�ERUGH�R�GH�ORV�YpUWLFHV�UHVSHFWLYDPHQWH��VH�
SXHGHQ�XVDU� ODV�*,&�GHO�FDVR�GH�VXSHUILFLH� ILMD��FDPELDQGR�OD�FRQJHODFLyQ�GH�5�SRU�XQD�
VLPSOH�GHFODUDFLyQ�GH�OD�FRRUGHQDGD�]�SDUD�FDGD�iWRPR�TXH�QR�LQWHUHVH�ILMDU��'H�HVWD�IRUPD�
VH�SXHGHQ�ILMDU�iWRPRV�HVSHFtILFRV�GH�IRUPD�VHOHFWLYD�SDUD�TXH�GXUDQWH�OD�RSWLPL]DFLyQ�VH�
FRPSRUWHQ�GH�XQD�X�RWUD�IRUPD��

�
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+D\�TXH�PHQFLRQDU�TXH�SDUD�HVSHFLILFDU�D�TXp�iWRPR�VH�DSOLFD� OD� UHVWULFFLyQ�HV�SUHFLVR�
LQGLFDU� VX�Q~PHUR�HQ� ODV�*,&��EiVLFDPHQWH��HQ�FDGD�FiOFXOR�*DXVVLDQ�DVLJQD�XQ� tQGLFH�
QXPpULFR�D�FDGD�iWRPR��HO�FXDO�VH�FRQVHUYD�GXUDQWH�HO�SURFHVR�\�DO�TXH�UHIHULUQRV�FXDQGR�
VH�QHFHVLWH�PDQLSXODU�GH�DOJXQD�IRUPD��*UDFLDV�D�TXH�WRGRV�ORV�IUDJPHQWRV�VH�JHQHUDURQ�
GH�OD�PLVPD�IRUPD��HO�RUGHQ�GH�QXPHUDFLyQ�GH�WRGRV�ORV�iWRPRV�HV�HO�PLVPR��WDQWR�HQ�HO�
DUFKLYR�GH�HQWUDGD�FRPR�HO�GH�VDOLGD��SRU� OR�TXH�VyOR�VH�QHFHVLWD�DYHULJXDU�TXp� tQGLFHV�
FRUUHVSRQGHQ� D� ORV� iWRPRV� GHO� ERUGH� R� GH� ORV� YpUWLFHV� \� FUHDU� OD� OLVWD� GH� *,&�
FRUUHVSRQGLHQWH��'HVSXpV��EDVWD�FRQ�FRSLDUOD�\�SHJDUOD�DO�ILQDO�GH�FDGD�DUFKLYR�GH�HQWUDGD��
\D�TXH�VHUYLUi�SDUD�WRGRV�SRU�LJXDO��

(V�LQWHUHVDQWH�HFKDU�XQ�YLVWD]R�D�FyPR�VH�DSOLFDQ�HVWDV�FRQGLFLRQHV�D�FDGD�XQR�GH�QXHVWURV�
FDVRV��SDUD�FRPSUHQGHU�PHMRU�TXp�VH� OH�HVWi� LPSRQLHQGR�D�FDGD�XQR��$O� WUDWDUVH�GH�XQ�
IUDJPHQWR�KH[DJRQDO��DO�YLVXDOL]DUOR�HQ�HO�SODQR�[\�QDGD�PiV�JHQHUDUOR�VH�DSUHFLD�FyPR�HO�
HMH�[�OR�DWUDYLHVD�SRU�GRV�YpUWLFHV�RSXHVWRV��\�HO�HMH�\��SRU�GRV�DULVWDV�RSXHVWDV��6DELHQGR�
HVWR��ORV�HIHFWRV�GH�ODV�UHVWULFFLRQHV�HQ�FDGD�FDVR�VRQ��

�(Q� OD�HVIHUD� �,OXVWUDFLyQ������ OD� UHVWULFFLyQ�GH�ERUGHV�DIHFWD�D� WRGR�HO�SHUtPHWUR�GHO�
IUDJPHQWR�� \� OD�GH�YpUWLFHV�D�VXV�HVTXLQDV�� WDO� \� FRPR�VH�HVSHUD��$O� VHU� OD�HVIpULFD�
LGpQWLFD�SRU�DPERV�HMHV�� WRGRV� ORV� YpUWLFHV�\�ERUGHV�TXHGDQ�DIHFWDGRV�GH� OD�PLVPD�
IRUPD��

�

,OXVWUDFLyQ�����=RQDV�GH�DQFODMH�SDUD�OD�FXUYDWXUD�HVIpULFD��FRQ�ERUGHV��L]TXLHUGD��\�YpUWLFHV��GHUHFKD��ILMRV� �

�&RQ� ORV�FLOLQGURV� �,OXVWUDFLyQ������HV�SUHFLVR�HVWXGLDU�FDGD�XQR�SRU�VHSDUDGR��(Q�HO�
FLOLQGUR�<��SODQR�D�OR�ODUJR�GHO�HMH�[���VH�SXHGHQ�ILMDU�ODV�GRV�DULVWDV�SHUSHQGLFXODUHV�DO�
HMH�\�VLQ�SUREOHPD�HQ�OD�UHVWULFFLyQ�GH�ERUGHV��SDVDQGR�D�ILMDU�VyOR�ODV�FXDWUR�HVTXLQDV�
TXH�ORV�GHILQHQ�HQ�OD�UHVWULFFLyQ�GH�YpUWLFHV��(Q�HO�FLOLQGUR�;��VLQ�HPEDUJR��OR�~QLFR�TXH�
VH� SXHGH� ILMDU� HQ� OD� GLUHFFLyQ� GHO� FLOLQGUR� VRQ� ODV� GRV� HVTXLQDV�� DVt� TXH� DPEDV�
UHVWULFFLRQHV�FRQGXFLUtDQ�D�OD�PLVPD�VLWXDFLyQ��OR�TXH�SHUPLWH�DKRUUDU�XQD�VHULH�HQWHUD�
GH�FiOFXORV��

�

,OXVWUDFLyQ����� =RQDV�GH�DQFODMH�SDUD� OD�FXUYDWXUD�FLOtQGULFD��FRQ�YpUWLFHV� ~QLFDPHQWH�SDUD� HO� FLOLQGUR�;�
�L]TXLHUGD���\�ERUGHV��FHQWUR��\�YpUWLFHV��GHUHFKD��SDUD�HO�FLOLQGUR�<��



�

�

���� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

�(Q�HO�KLSHUERORLGH��,OXVWUDFLyQ�����VH�GD�XQD�VLWXDFLyQ�DOJR�SDUHFLGD�D�FRQ�ORV�FLOLQGURV��
VDOYR�TXH�DSOLFDQGR�DPEDV�VLWXDFLRQHV�D�OD�YH]��HQ�OD�ILMDFLyQ�GH�ERUGHV��HQ�HO�HMH�\�VH�
FRQJHODUtDQ�ODV�GRV�DULVWDV�TXH�DWUDYLHVD��\�HQ�HO�[�VH�ILMDUtDQ�VyOR�ODV�HVTXLQDV��HQ�OD�
ILMDFLyQ�GH�YpUWLFHV�VH�ILMDUtDQ�ODV�VHLV�HVTXLQDV�VLQ�PiV�FRPSOLFDFLyQ��

�

,OXVWUDFLyQ� ���� =RQDV� GH� DQFODMH� SDUD� HO� KLSHUERORLGH� GH� XQD� KRMD�� FRQ� ERUGHV� �L]TXLHUGD�� \� YpUWLFHV�
�GHUHFKD��ILMRV��

&RQ�WRGD�HVWD�LQIRUPDFLyQ��VH�KDQ�SUHSDUDGR�ORV�FiOFXORV�SDUD�ODV�FXDWUR�FXUYDWXUDV�HQ�ODV�
GRV�FRQGLFLRQHV�GH�RSWLPL]DFLyQ��VLHWH�VHULHV�GH�FiOFXORV��GHVFRQWDQGR�\D�OD�VHULH�UHSHWLGD�
GHO�FLOLQGUR�;���FRQ�ORV�GH�YpUWLFHV�ILMRV�JHQHUDGRV�D�SDUWLU�GHO�SXQWR�ILQDO�FRQ�ERUGHV�ILMRV��
+D\�TXH�PHQFLRQDU� WDPELpQ�TXH��SXHVWR�GH�DOJXQRV�GH� ORV�FiOFXORV�GH�VXSHUILFLH� ILMD�QR�
SXGLHURQ�FRQYHUJHU��QR�KDEUi�GDWRV�FRUUHVSRQGLHQWHV�HQ�ODV�RWUDV�GRV�VHULHV�SDUD�GLFKRV�
FDVRV��VRQ�FiOFXORV�FRQ�FXUYDWXUDV�H[WUHPDV��VLQ�HPEDUJR��DVt�TXH�\D�VH�FRQWHPSODED�HVWD�
SRVLELOLGDG��

�

����5HVXOWDGRV�
�

/D� ILQDOLGDG� WUDV�HVWD�VHJXQGD� VHULH�GH� FiOFXORV� HV�� XQD� YH]�REVHUYDGRV� ORV� HIHFWRV� GH�
FXUYDWXUD��HVWXGLDU�TXp�RFXUUH�FXDQGR� ORV�PLVPRV� IUDJPHQWRV�VH�HQFXHQWUDQ� ILMDGRV�SRU�
]RQDV�FRQFUHWDV�GH�VX�VXSHUILFLH��HQ�OXJDU�GH�HVWDUOR�SRU�WRGD�HOOD��$O�LJXDO�TXH�DQWHV��ORV�
UHVXOWDGRV� H[WUDtGRV� FRQVLVWHQ� HQ� OD� HQHUJtD� GH� FXUYDWXUD� \� ORV� GLIHUHQWHV� WLHPSRV� GH�
UHJHQHUDFLyQ�� REWHQLGRV� GH� OD� PLVPD� IRUPD� TXH� HQ� HO� FDVR� DQWHULRU�� UHSUHVHQWDGRV� HQ�
IXQFLyQ�GH���5��SDUD�FRPSUREDU�HO�HIHFWR�GH�OD�PDJQLWXG�\�HO�WLSR�GH�FXUYDWXUD��FRPR�HQ�HO�
FDStWXOR�DQWHULRU��

$QWHV�GH�HPSH]DU�D�DQDOL]DU�ORV�UHVXOWDGRV�FRQYLHQH�FRPHQWDU�XQD�SHFXOLDULGDG�TXH�VH�KD�
REVHUYDGR�GXUDQWH�ORV�FiOFXORV��'H�IRUPD�KDELWXDO��SDUD�DTXHOORV�HQ�ORV�TXH�HO�IUDJPHQWR�KD�
VLGR�VRPHWLGR�D�XQD�FXUYDWXUD�VXDYH��HO�FiOFXOR�QR�KD�UHDOL]DGR�QLQJXQD�LWHUDFLyQ�GXUDQWH�OD�
RSWLPL]DFLyQ��OLPLWiQGRVH�VyOR�DO�FiOFXOR�GH�DXWRYDORUHV�\�HQHUJtD�GHO�VLVWHPD��(VWR�VLJQLILFD�
TXH�*DXVVLDQ�QR�KD�FRQVLGHUDGR�GHVSOD]DU�QLQJ~Q�iWRPR�HQ�HVWRV�FDVRV��SRU�OR�TXH�VXV�
UHVXOWDGRV�VRQ�LGpQWLFRV��WDQWR�HQ�HQHUJtD�FRPR�HQ�WLHPSRV��D�ORV�GH�VXSHUILFLH�ILMD��

3RU�RWUD�SDUWH��D�PHGLGD�TXH�VH�KD�DXPHQWDGR�OD�FXUYDWXUD�VH�KD�OOHJDGR�D�FiOFXORV�HQ�ORV�
TXH�Vt�KD�KDELGR� LWHUDFLRQHV�HQ� OD�RSWLPL]DFLyQ�� MXQWR�DO�GHVSOD]DPLHQWR�GH�iWRPRV�\� OD�
FRQVLJXLHQWH�PRGLILFDFLyQ�GH�OD�HVWUXFWXUD�GHO�IUDJPHQWR��SURFHVR�TXH�VH�KD�DODUJDGR�PiV�
SDUD�ORV�FDVRV�GH�PD\RU�FXUYDWXUD��/DV�LPSOLFDFLRQHV�GH�HVWH�IHQyPHQR�VH�GLVFXWLUiQ�MXQWR�
D�ORV�UHVXOWDGRV�HQ�Vt��DO�SRGHU�DQDOL]DUVH�PXFKR�PiV�FODUDPHQWH��



� �����(IHFWR�GHO�DQFODMH�

D�� (QHUJtD�GH�FXUYDWXUD�
�

(Q�HO�HVWXGLR�GH�OD�HQHUJtD�GH�FXUYDWXUD��GHILQLGD�DO�LJXDO�TXH�DQWHV�FRPR�OD�GLIHUHQFLD�GH�
HQHUJtD�UHVSHFWR�DO�IUDJPHQWR�SODQR��WHQHPRV�GRV�JUiILFRV�TXH�DQDOL]DU��XQR�SDUD�HO�FDVR�
GH�ERUGHV�ILMRV��\�HO�RWUR�FRQ�YpUWLFHV�ILMRV��'H�IRUPD�DGLFLRQDO�WDPELpQ�VH�SXHGHQ�FRPSDUDU�
ODV�WUHV�VLWXDFLRQHV�SDUD�XQD�FXUYDWXUD�FRQFUHWD�D�ILQ�GH�YHU�PiV�FODUDPHQWH�HO�HIHFWR�GH�ORV�
SXQWRV�GH�DQFODMH���

(Q�ORV�DUFKLYRV�GH�UHVXOWDGRV�VH�SXHGH�DSUHFLDU�OR�TXH�YD�RFXUULHQGR��WDO�\�FRPR�VH�PXHVWUD�
HQ�OD�,OXVWUDFLyQ�����7RPDQGR�OD�HVIHUD��SRU�HMHPSOR��VH�YH�FyPR�ODV�JHRPHWUtDV�GH�PHQRV�
FXUYDWXUD�VLJXHQ�VLHQGR�HVIpULFDV��DO�QR�KDEHU�RSWLPL]DFLyQ�DO�XVR��GHVSXpV��VH�REVHUYD�
FyPR�OD�VHFFLyQ�FHQWUDO�WLHQGH�D�DSODQDUVH��DOJR�PXFKR�PiV�DFXVDGR�HQ�ORV�FDVRV�GH�PD\RU�
FXUYDWXUD��HQ�ORV�TXH�HO�IUDJPHQWR�FRQVLJXH�XQD�]RQD�SODQD�GH�PD\RU�H[WHQVLyQ�HQ�HO�FHQWUR�
D�FRVWD�GH�DUTXHDU�FRQVLGHUDEOHPHQWH�VXV�ERUGHV��ORJUDQGR�XQD�HVWDELOL]DFLyQ�QHWD�HQ�HO�
SURFHVR��

(Q�ORV�GRV�VLJXLHQWHV�JUiILFRV��)LJXUD������VH�REVHUYD�TXH�VRQ�FRQVLGHUDEOHPHQWH�VLPLODUHV�
DO�FDVR�GH�VXSHUILFLH�ILMD��WRGRV�ORV�IUDJPHQWRV�H[SHULPHQWDQ�XQ�FUHFLPLHQWR�HQ�VX�HQHUJtD�
D�PHGLGD�TXH�DYDQ]D� OD� FXUYDWXUD�� FRQ�HO�KLSHUERORLGH�FRPR�HVFHQDULR�PiV�HQHUJpWLFR��
VHJXLGR� GH� FHUFD� SRU� OD� HVIHUD�� \� DFDEDQGR� FRQ� ORV� GRV� FLOLQGURV�� GH� HQHUJtD�
FRQVLGHUDEOHPHQWH�PiV�EDMD�\�PX\�VLPLODUHV�HQWUH�Vt��

1R�REVWDQWH��DXQTXH�OD�IRUPD�GH�ODV�JUiILFDV�HV�VLPLODU��KD\�GLIHUHQFLDV�QRWDEOHV�UHVSHFWR�D�
OR� YLVWR� HQ� OD� VHFFLyQ� DQWHULRU�� $SDUWH� GH� TXH� HO� YDORU� GH� OD� HQHUJtD� KD� GLVPLQXLGR� D�
DSUR[LPDGDPHQWH� ���� +DUWUHH� \� ����� +DUWUHH� FRPR� Pi[LPR� �ERUGHV� \� YpUWLFHV�
UHVSHFWLYDPHQWH���DOJR�HVSHUDEOH�GDGR�TXH�HO�VLVWHPD�SXHGH�UHODMDUVH�PiV��ODV�WHQGHQFLDV�
\D�QR�VRQ�WDQ�VXDYHV��QR�GHVFULEHQ�XQD�FXUYD�WDQ�XQLIRUPH�FRPR�DQWHV��(Q�YDULRV�FDVRV��
PiV� QRWDEOHV� FRQ� YpUWLFHV� ILMRV� SHUR� SUHVHQWHV� HQ� DPERV�� VH� YH� TXH� OD� FXUYD� SDUHFH�
IUDJPHQWDGD� HQ� YDULDV� VHFFLRQHV� GH� WHQGHQFLD� VXDYH�� FRPR� VL� HVWXYLHUD� FRPSXHVWD� GH�
YDULRV�WUDPRV�XQLGRV�XQR�WUDV�RWUR��

�

,OXVWUDFLyQ�����(VWUXFWXUD�ILQDO�GH�ORV�IUDJPHQWRV�GH�UDGLR����SDUD�ORV�FDVRV�GH�VXSHUILFLH�ILMD��DUULED���ERUGHV�
ILMRV��FHQWUR��\�YpUWLFHV�ILMRV��DEDMR���6H�SXHGH�DSUHFLDU�HO�DSODQDPLHQWR�FHQWUDO�\�OD�GHIRUPDFLyQ�GH�ORV�ERUGHV�DO�
DXPHQWDU�OD�OLEHUWDG�GHO�IUDJPHQWR�SDUD�UHODMDUVH��
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�

���� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

(VWDV�JUiILFDV�IUDFFLRQDGDV�FRQFXHUGDQ�FRQ�OR�PHQFLRQDGR�DQWHULRUPHQWH��GH�HQWUH�WRGRV�
ORV�FiOFXORV�KHFKRV�� ORV�GH�PHQRU�FXUYDWXUD�QR�VH�UHODMDQ�PiV�DOOi�GH�OD�VLWXDFLyQ�LQLFLDO��
GDQGR�UHVXOWDGRV�LGpQWLFRV�D�ORV�YLVWRV�HQ�HO�FDStWXOR�DQWHULRU��PLHQWUDV�TXH�D�PHGLGD�TXH�OD�
FXUYDWXUD�VXEH��HO�VLVWHPD�HQFXHQWUD�XQD�JHRPHWUtD�GH�PHQRU�HQHUJtD�D�OD�TXH�FRPLHQ]D�D�
GHULYDU�� &DGD� XQD� GH� HVWDV� GLVFRQWLQXLGDGHV� HQ� ODV� JUiILFDV� LQGLFD�� SUHFLVDPHQWH�� XQD�
YDULDFLyQ�VXVWDQFLDO�HQ�HO�PtQLPR�GH�HQHUJtD�SDUD�FDGD�FDVR���

5HDOL]DQGR� XQ� HVWXGLR� FRPSDUDWLYR� GHQWUR� GH� XQD�PLVPD� FXUYDWXUD� VH� SXHGHQ� DSUHFLDU�
PHMRU�HVWRV�FDPELRV�GH�WHQGHQFLD��DO�YHUVH�]RQDV�HQ�ODV�TXH�ODV�JUiILFDV��)LJXUD�����GHMDQ�
GH�VRODSDUVH�HQWUH�Vt��(Q�HO�FDVR�GH�OD�HVIHUD��SRU�HMHPSOR��VH�YH�PX\�ELHQ�FyPR�ODV�WUHV�
FXUYDV�FRPSDUWHQ�HO�WUDPR�LQLFLDO��GHVSXpV�OD�GH�VXSHUILFLH�ILMD�VH�VHSDUD�GH�ODV�RWUDV�GRV��\�
SRVWHULRUPHQWH�HVWDV�GRV�~OWLPDV�VH�VHSDUDQ�HQWUH�Vt�WDPELpQ��&DGD�VHSDUDFLyQ�GH�FXUYDV�
LQGLFD�OD�DSDULFLyQ�GH�XQ�QXHYR�PtQLPR�GH�HQHUJtD��\�ORV�WUDPRV�VRODSDGRV��DTXHOORV�FDVRV�
HQ�ORV�TXH�OD�JHRPHWUtD�ILQDO�HV�OD�PLVPD��

�

)LJXUD�����(QHUJtDV�GH�FXUYDWXUD�SDUD�ORV�IUDJPHQWRV�KH[DJRQDOHV�GH�ERUGHV�ILMRV��DUULED��\�YpUWLFHV�ILMRV��DEDMR��
FRQ�FDGD�XQD�GH�ODV�FXDWUR�FXUYDWXUDV�HVWXGLDGDV��
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� �����(IHFWR�GHO�DQFODMH�

(Q�ORV�FLOLQGURV��SDUD�HO�;��FRQ�VROR�GRV�FXUYDV�SRUTXH�UHDOPHQWH�VROR�KD\�GRV�FRQGLFLRQHV�
GH� DQFODMH�� VH� DSUHFLD� WDPELpQ� FyPR� DPEDV� VHULHV� GH� GDWRV� VH� VRODSDQ� KDVWD� FLHUWR�
PRPHQWR�HQ�TXH�VH�VHSDUDQ��D�H[FHSFLyQ�GH�XQ�GDWR�TXH�SDUHFH�GHVPDUFDUVH�HQ�OD�]RQD�
FRP~Q�SDUD�HO�FDVR�GH�YpUWLFHV�ILMRV��&RQ�HO�FLOLQGUR�<�RFXUUH�DOJR�SDUHFLGR��FRQ�VHPHMDQ]D�
HQWUH�HO�DQFODMH�SRU�ERUGHV�\�YpUWLFHV�SDUD�FXUYDWXUDV�DOWDV��\�XQD�]RQD�GH�GDWRV�GHVSOD]DGRV�
HQ�HO� WUDPR�FRP~Q��FRPR�HQ�HO�RWUR�FLOLQGUR��(VWR�SRGUtD� LQGLFDU� OD�]RQD�GH�XQ�UDQJR�GH�
FXUYDWXUDV�SDUD�ODV�TXH�H[LVWH�XQD�JHRPHWUtD�PiV�HVWDEOH�TXH�HO�FLOLQGUR��VL�ELHQ�HQ�HO�SURSLR�
DUFKLYR�GH�UHVXOWDGRV�QR�VH�DSUHFLDQ�FDPELRV�FRQVLGHUDEOHV�HQ�OD�SRVLFLyQ�GH�ORV�iWRPRV��

(O�KLSHUERORLGH�PXHVWUD�XQ�FRPSRUWDPLHQWR�OLJHUDPHQWH�GLVWLQWR��\D�TXH�HQ�QLQJ~Q�FDVR�VH�
KD� FRQVHUYDGR� OD� FXUYDWXUD� LQLFLDO� FRPR� PtQLPR� GH� HQHUJtD�� WRGRV� ORV� FiOFXORV� KDQ�
LQYROXFUDGR�XQD�RSWLPL]DFLyQ�HQ� OD�JHRPHWUtD��GDQGR� LQFOXVR�SDUD�FXUYDWXUDV�PX\�EDMDV�
HQHUJtDV�PHQRUHV�TXH�FRQ�OD�VXSHUILFLH�ILMD��\�WHQGHQFLDV�FRPXQHV�SDUD�DPEDV�VLWXDFLRQHV�
GH�DQFODMH�KDVWD�OOHJDU�D�FXUYDWXUDV�HOHYDGDV��GRQGH�VH�VHSDUDQ�GH�IRUPD�DQiORJD�DO�UHVWR�
GH�FXUYDWXUDV��

�

)LJXUD�����*UiILFDV�FRPSDUDWLYDV�GH�ORV�GLIHUHQWHV�WLSRV�GH�DQFODMH��VXSHUILFLH��ERUGHV�\�YpUWLFHV�ILMRV��SDUD�
FDGD�WLSR�GH�VXSHUILFLH��

/D�H[SOLFDFLyQ�GH�HVWRV�KDOOD]JRV�VH�SXHGH�UHODFLRQDU� FRQ� OR�PHQFLRQDGR�HQ�HO� FDStWXOR�
DQWHULRU�VREUH�TXp�WHQVLRQHV�VH�GDQ�HQ�FDGD�WLSR�GH�FXUYDWXUD��(Q�ORV�FDVRV�FLOtQGULFRV�VROR�
H[LVWH�WHQVLyQ�SRU�FXUYDWXUD��QR�SRU�HVWLUDPLHQWR��SRU�OR�TXH�HV�OyJLFR�TXH�DO�GHMDUOR�UHODMDU�
QR� VH� DSDUHFHQ� FDPELRV� HVWUXFWXUDOHV� PX\� JUDQGHV�� SXHVWR� TXH� GH� SDUWLGD� QR� VH�
HQFRQWUDEDQ�WDQ�IRU]DGRV��(Q�ORV�GH�PD\RU�FXUYDWXUD�HVWH�UHODMDPLHQWR�VH�OLPLWD�D�XQ�OLJHUR�
DERPEDPLHQWR�HQ�HO�LQWHULRU��FRQ�DUTXHDPLHQWR�GH�ORV�ERUGHV�HQ�HO�FDVR�GH�YpUWLFHV�ILMRV��
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���� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

(Q�OD�HVIHUD�\�HO�KLSHUERORLGH��DO�KDEHU�QHFHVDULDPHQWH�WHQVLyQ�HQ�ORV�HQODFHV��OD�UHODMDFLyQ�
HVWUXFWXUDO�HVWi�PXFKR�PiV�IDYRUHFLGD��\�OD�WHQGHQFLD�DO�DSODQDPLHQWR�FHQWUDO�HV�PX\�VLPLODU�
HQ� DPERV� HVFHQDULRV��1R� REVWDQWH�� VH� REVHUYD�XQD� OLJHUD� GLIHUHQFLD� HQ� ORV� ERUGHV�� ORV�
FXDOHV�VH�DUTXHDQ�HQ�OD�HVIHUD�\�VH�DSODQDQ�HQ�HO�KLSHUERORLGH��PX\�SUREDEOHPHQWH�SDUD�
DXPHQWDU�OD�]RQD�FHQWUDO�SODQD�GLVSRQLEOH��

�

E�� 7LHPSRV�GH�UHJHQHUDFLyQ�
�

6L�ELHQ�HO�HVWXGLR�GH�ORV�WLHPSRV�GH�UHJHQHUDFLyQ�VHUi�LGpQWLFR�D�OR�\D�GHVFULWR�DQWHULRUPHQWH��
\�SRGHPRV�HVSHUDU�TXH�QR�KD\D�FDPELRV�VXVWDQFLDOHV�HQ�ORV�UHVXOWDGRV�UHVSHFWR�D�ORV�YLVWRV�
FRQ� VXSHUILFLH� ILMD�� WDPELpQ� VH� HVSHUD� TXH� ORV� WLHPSRV� SUHVHQWHQ� FDPELRV� EUXVFRV� \�
GLVFRQWLQXLGDGHV�HQ�VXV�WHQGHQFLDV�DO� LJXDO�TXH�KD�RFXUULGR�FRQ�OD�HQHUJtD�GH�FXUYDWXUD��
SUREDEOHPHQWH� GH�PD\RU� LQWHQVLGDG� GDGD� OD� VHQVLELOLGDG� GH� ORV� WLHPSRV� D� ORV� FDPELRV�
QXPpULFRV��

1R�KD�KDELGR�FDPELRV�HQ� OD�GHILQLFLyQ�GHO�SDTXHWH�GH�RQGDV�QL�HQ�HO�SURFHGLPLHQWR�SDUD�
GHGXFLU� ORV� WLHPSRV�� DXQTXH� DOJXQRV� GH� ORV� FiOFXORV� VH� KDQ� GHVFDUWDGR� SRU� SUHVHQWDU�
HYROXFLRQHV� WHPSRUDOHV� LOHJLEOHV�R�FRQ�UHVXOWDGRV�PX\�GLVSDUHV��SURGXFWR�GH�XQ�HQWRUQR�
PXFKR�PiV�WHQVLRQDGR��FRPR�HUD�HVSHUDEOH��

�

L�� 7LHPSR�FOiVLFR�
�

7RPDQGR�FRPR�EDVH�HO�FRPSRUWDPLHQWR�GHO�WLHPSR�FOiVLFR�YLVWR�HQ�HO�FDStWXOR�DQWHULRU��VH�
SXHGHQ�YHU�JUDQGHV�SDUDOHOLVPRV�FRQ�ODV�QXHYDV�VLWXDFLRQHV�GH�ERUGHV�\�YpUWLFHV�ILMRV��(Q�
ORV�VLJXLHQWHV�JUiILFRV�VH�DSUHFLD�FyPR�ODV�WHQGHQFLDV�OLQHDOHV�VH�FRQVHUYDQ��FUHFLHQWH�SDUD�
HVIHUD��FRQVWDQWH�SDUD�FLOLQGUR��GHFUHFLHQWH�SDUD�KLSHUERORLGH��SHUR�WDPELpQ�FyPR�DSDUHFHQ�
GLVFRQWLQXLGDGHV�\�VDOWRV�HQ�ODV�JUiILFDV��)LJXUD����\�)LJXUD�����GHELGR�D�OD�RSWLPL]DFLyQ�
TXH�HVWi�WHQLHQGR�OXJDU�\�D�OD�H[LVWHQFLD�GH�GLIHUHQWHV�HVWUXFWXUDV�GH�PtQLPD�HQHUJtD��

(VWDV�GLVFRQWLQXLGDGHV�HQ�ODV�WHQGHQFLDV�JHQHUDOHV�VRQ�PiV�LQWHQVDV�FXDQGR�VyOR�VH�ILMDQ�
ORV�YpUWLFHV��GHELGR�D� OD�PD\RU� OLEHUWDG�GH� UHODMDFLyQ�GHO� IUDJPHQWR�\� OD� FRUUHVSRQGLHQWH�
GLVSDULGDG�FRQ�OD�HVWUXFWXUD�LQLFLDO��/RV�YDORUHV�DQDOtWLFRV�WDPELpQ�UHIOHMDQ�HVWR��DXQTXH�VH�
FRQVHUYDQ� ODV� GLVFUHSDQFLDV� FRQ� ORV�QXPpULFRV�HQ� HO� FDRV�GH� OD�HVIHUD��SRU� OR� TXH�D~Q�
H[LVWHQ� LQWHUIHUHQFLDV� DSUHFLDEOHV� FRQ� HO� WLHPSR� GH� UHYLYDO�� GHELGR� D� TXH� OD� WHQGHQFLD�
JHQHUDO�� DXQTXH� IUDJPHQWDGD�� FRQWLQ~D� VLHQGR� DQiORJD�� &RQYLHQH�PHQFLRQDU� ODV� ]RQDV�
GHVSOD]DGDV�HQ�ODV�FXUYDV�FRUUHVSRQGLHQWHV�D�ORV�FLOLQGURV��GRQGH�VH�YH�FRPR�GXUDQWH�XQ�
UDQJR�GH�FXUYDWXUDV�HO�WLHPSR�FOiVLFR�GLVPLQX\H�D�XQ�QXHYR�YDORU�FRQVWDQWH��DOJR�GH�DFRUGH�
D�ODV�HQHUJtDV�GH�FXUYDWXUD�GHO�VLVWHPD��HQ�ODV�TXH�VH�YLR�DOJR�VLPLODU���

+DFLHQGR�XQD�FRPSDUDWLYD�GHQWUR�GH�XQD�PLVPD�FXUYDWXUD��)LJXUD������VH�DSUHFLDQ�HVWRV�
VDOWRV�GH�JUiILFD�GH� IRUPD�PiV�FODUD�� LQFOX\HQGR�DGHPiV�HO�FDVR�GH�VXSHUILFLH� ILMD�FRPR�
UHIHUHQFLD�� 'H� ODV� FXDWUR� SRVLELOLGDGHV� VyOR� VH� PXHVWUDQ� DTXt� ODV� GH� OD� HVIHUD� \� HO�
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KLSHUERORLGH��SXHV�VRQ�ODV�TXH�SUHVHQWDQ�ORV�UHVXOWDGRV�GH�PD\RU�LPSDFWR�HQ�FRPSDUDFLyQ�
FRQ�ORV�FLOLQGURV��TXH�VH�PDQWLHQHQ�HVHQFLDOPHQWH�FRQVWDQWHV���

8Q�GHWDOOH�TXH�FRPHQWDU�HV�TXH��HQ�FRPSDUDFLyQ��ODV�GHVYLDFLRQHV�GHELGDV�DO�GLVWLQWR�PRGR�
GH�UHODMDFLyQ�VRQ�FRQVLGHUDEOHPHQWH�PHQRUHV�HQ�HO�FDVR�GHO�KLSHUERORLGH��HQ�GRQGH�ORV�WUHV�
FDVRV�GDQ�WHQGHQFLDV�PX\�VLPLODUHV�FRQ�VDOWRV�PX\�SHTXHxRV�HQWUH�HOODV��PLHQWUDV�TXH�HQ�
OD�HVIHUD�HO�FDPELR�GH�WHQGHQFLD�HV�PXFKR�PiV�SURQXQFLDGR���

�

)LJXUD�����&RPSDUDWLYD�GHO�WLHPSR�FOiVLFR�SDUD�IUDJPHQWRV�GH�ERUGHV�ILMRV�HQ�ODV�FXDWUR�VXSHUILFLHV��
LQFOX\HQGR�ORV�YDORUHV�DQDOtWLFRV��OtQHD�GH�SXQWRV��\�QXPpULFRV��PDUFDGRUHV��

�

)LJXUD�����&RPSDUDWLYD�GHO�WLHPSR�FOiVLFR�SDUD�ORV�IUDJPHQWRV�GH�YpUWLFHV�ILMRV��HQ�WRGDV�ODV�VXSHUILFLHV��
PRVWUDQGR�YDORUHV�DQDOtWLFRV�\�QXPpULFRV��

4XL]i� OD�H[SOLFDFLyQ�PiV� VHQFLOOD� D� HVWH� KHFKR� VHD� TXH�HQ� HO� FDVR� HVIpULFR�KD\�PD\RU�
OLEHUWDG�SDUD� OD� UHODMDFLyQ�HVWUXFWXUDO�TXH�HQ�HO�KLSHUERORLGH��SXHVWR�TXH��DXQTXH�DPEDV�
VXSHUILFLHV�VH�HQFXHQWUDQ�ILMDGDV�SRU�WRGRV�VXV�YpUWLFHV�HQ�HO�FDVR�PiV�OLEUH��HO�KLSHUERORLGH�
LPSOLFD�XQ�DQFODMH�WULGLPHQVLRQDOPHQWH�PiV�KRPRJpQHR��DO�KDEHU�YpUWLFHV�WDQWR�SRU�HQFLPD�
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FRPR�SRU� GHEDMR�GHO� SODQR� LQLFLDO� GHO� IUDJPHQWR�� FRPSHQVDQGR� ODV� IXHU]DV�RULJLQDULDV� \�
GDQGR�D�XQD�HVWUXFWXUD�FRQ�PHQRU�SRWHQFLDO�SDUD�UHODMDUVH��(Q�OD�HVIHUD��FRPR�WRGRV�ORV�
YpUWLFHV�HVWiQ�DO�PLVPR�ODGR�GHO�SODQR�LQLFLDO��HO�IUDJPHQWR�SXHGH�PRGLILFDU�VX�HVWUXFWXUD�
FRQ�PHQRV�LPSHGLPHQWRV��OR�TXH�LPSOLFD�FDPELRV�PiV�GUiVWLFRV�WDQWR�HQ�OD�SRVLFLyQ�GH�ORV�
iWRPRV��YpDVH�FyPR�TXHGD�DO� ILQDO��SUiFWLFDPHQWH�SODQR�SRU�GRQGH�SXHGH��FRPR�HQ� ORV�
WLHPSRV��6H�HVSHUD�TXH�DOJR�VLPLODU�RFXUUD�FRQ�HO�WLHPSR�GH�UHYLYDO��

�

�

�

)LJXUD�����&RPSDUDWLYDV�GHO�WLHPSR�FOiVLFR�SDUD�GLVWLQWRV�PRGRV�GH�DQFODMH�HQ�VXSHUILFLH�HVIpULFD��DUULED��H�
KLSHUEyOLFD��DEDMR���LQFOX\HQGR�YDORUHV�DQDOtWLFRV�\�QXPpULFRV��

�

LL�� 7LHPSR�GH�UHYLYDO�
�

3RU�~OWLPR��\�DO�LJXDO�TXH�FRQ�HO�WLHPSR�FOiVLFR��VH�KD�KHFKR�LQLFLDOPHQWH�XQ�DQiOLVLV�JHQHUDO�
GHO�WLHPSR�GH�UHYLYDO�HQWUH�ODV�GLYHUVDV�FXUYDWXUDV��REVHUYDQGR�SRU�XQ�ODGR�ODV�WHQGHQFLDV�
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YLVWDV��FXUYD�GHVFHQGHQWH�SDUD�HVIHUD��YDORUHV�FRQVWDQWHV�SDUD�FLOLQGURV��GLYHUJHQFLD�SDUD�
HO�KLSHUERORLGH��SHUR�FRQ�ODV�GLVFRQWLQXLGDGHV�SURSLDV�GHO�FDPELR�HQ�OD�HVWUXFWXUD�GH�PtQLPD�
HQHUJtD��

8QD�YH]�PiV�VH�REVHUYDQ�ORV�FRPSRUWDPLHQWRV�\D�HVSHUDGRV��SRU�OR�TXH�QR�VH�WUDWDUiQ�HQ�
PXFKD�PiV� SURIXQGLGDG� SXHVWR� TXH� \D� VH� KDQ�GLVFXWLGR� VXV� LPSOLFDFLRQHV�� 6t� FRQYLHQH�
PHQFLRQDU�TXH��DXQTXH�HQ�SULQFLSLR�ODV�JUiILFDV�QR�SDUHFHQ�HVWDU�WDQ�IUDJPHQWDGDV��)LJXUD�
�����DOJR�TXH�VH�FRPSUREDUi�D�FRQWLQXDFLyQ�FRQ�XQD�FRPSDUDWLYD�LQWUD�FXUYDWXUD��HO�HIHFWR�
QR�SDUHFH�HOLPLQDU�OD�H[LVWHQFLD�GH�OD�GLYHUJHQFLD�SDUD�HO�FDVR�KLSHUEyOLFR��(Q�HO�FDVR�GH�
ERUGHV�ILMRV�QR�VH�DSUHFLD�XQD�FXUYD�GLVFRQWLQXD��HQ�VX�OXJDU�SDUHFH�DXPHQWDU�UiSLGDPHQWH�
GHVSXpV� GHO� SXQWR� FUtWLFR�� OOHJDQGR� D� WRPDU� YDORUHV� LQIHULRUHV� D� ORV� GH� OD� HVIHUD��
FRPSRUWDPLHQWR�TXH�QR�VH�KDEtD�YLVWR�FRQ�DQWHULRULGDG���

�

�

)LJXUD�����7LHPSRV�GH�UHYLYDO�SDUD�ORV�IUDJPHQWRV�GH�ERUGHV�ILMRV��DUULED��\�YpUWLFHV�ILMRV��DEDMR��HQ�ODV�FXDWUR�
VXSHUILFLHV�HVWXGLDGDV��
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&RQ� YpUWLFHV� ILMRV�� VLQ� HPEDUJR�� QR� VH� GLVSRQHQ� GH� GDWRV� VXILFLHQWHV� SDUD� GHGXFLU�
FRQFOXVLRQHV�PX\�VyOLGDV�� VH�REVHUYD�HO� FRPSRUWDPLHQWR�GLYHUJHQWH��TXH�SDUHFH� LQFOXVR�
UHSURGXFLUVH�D�XQD�FXUYDWXUD�DOJR�PD\RU��SHUR�QR�PXFKR�PiV��<D�VH�HVSHUDED�TXH�HVWH�
UDQJR�GH�FiOFXORV�VXSXVLHVH�DOJ~Q�LQFRQYHQLHQWH��PXFKRV�GH�HOORV�QR�SHUPLWHQ�REWHQHU�XQ�
YDORU�ILDEOH�GHO�WLHPSR�GH�UHYLYDO��\�DOJXQRV�QL�OOHJDQ�D�FRQYHUJHU��OR�FXDO�FRQOOHYD�PXFKDV�
OLPLWDFLRQHV�HQ�HO�DQiOLVLV��

�

�

)LJXUD�����&RPSDUDWLYDV�GHO�WLHPSR�GH�UHYLYDO�SDUD�ORV�GLIHUHQWHV�PRGRV�GH�DQFODMH�HQ�ODV�VXSHUILFLHV�
HVWXGLDGDV��LQFOX\HQGR�YDORUHV�QXPpULFRV�\�DQDOtWLFRV��

)LQDOPHQWH�� OD�FRPSDUDWLYD�HQWUH�ORV�GLIHUHQWHV�PRGRV�GH�DQFODMH��)LJXUD�����PXHVWUD�GH�
IRUPD�PiV�FODUD�ORV�GHVSOD]DPLHQWRV�HQ�OD�JUiILFD�FXDQGR�OD�HVWUXFWXUD�HQFXHQWUD�XQ�QXHYR�
PtQLPR�GH�HQHUJtD��HVSHFLDOPHQWH�HQ�HO� FDVR�HVIpULFR��HQ�XQD� IRUPD�UDPLILFDGD�QR�PX\�
GLIHUHQWH�D�OD�REVHUYDGD�SDUD�OD�HQHUJtD�R�HO�WLHPSR�FOiVLFR��(O�FDVR�KLSHUEyOLFR�HV�DOJR�PiV�
LQWULQFDGR��SXHVWR�TXH�QLQJXQR�GH�ORV�FiOFXORV�GH�VXSHUILFLH�ILMD�IXH�OD�HVWUXFWXUD�ySWLPD��\�OD�
DVtQWRWD��REVHUYDEOH�HQ� ORV� WUHV�DQFODMHV��EiVLFDPHQWH�GHILQH� OD� WHQGHQFLD�JHQHUDO��(VWR��
MXQWR�D�OD�IDOWD�GH�GDWRV�VXILFLHQWHV��KDFH�TXH�QR�VH�SXHGDQ�DSUHFLDU�ODV�GLVFRQWLQXLGDGHV�HQ�
ODV�FXUYDV�FRPR�HQ�RWURV�FDVRV��
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����&RQFOXVLRQHV�
�

7UDV� XQ�HVWXGLR� SRUPHQRUL]DGR� GH� ODV� GLYHUVDV� IRUPDV� GH� ILMDFLyQ�GH� ORV� IUDJPHQWRV�GH�
JUDIHQR�D�XQD�VXSHUILFLH��D�ILQ�GH�KDFHU�HO�VLVWHPD�H[SHULPHQWDOPHQWH�PiV�DVHTXLEOH��VH�
KDQ�SRGLGR�H[WUDHU�QXPHURVDV�FRQFOXVLRQHV�DFHUFD�GH�FyPR�HVWDV�UHVWULFFLRQHV�DIHFWDQ�D�
OD�JHRPHWUtD�GHO�IUDJPHQWR��D�VX�HQHUJtD�WRWDO�\�D�VXV�WLHPSRV�GH�UHJHQHUDFLyQ��UHDOL]DQGR�
XQD� FRPSDUDFLyQ� H[KDXVWLYD� FRQ� ORV� FDVRV� GH� VXSHUILFLH� ILMD�� TXH� GHILQHQ� VLHPSUH� ODV�
WHQGHQFLDV�JHQHUDOHV��

�(Q�SULPHU�OXJDU��HO�PRGR�GH�ILMDFLyQ�GHO�IUDJPHQWR�WLHQH�XQ�IXHUWH�HIHFWR�HQ�OD�HVWUXFWXUD�
JHRPpWULFD�ILQDO�GHO�PLVPR��DOJR�OyJLFR�\D�TXH�HO�FDVR�LQLFLDO�EiVLFDPHQWH�FRQVLVWtD�HQ�
IRU]DUOR�D�XQD�JHRPHWUtD�SUHGHILQLGD��$O� UHGXFLU� OD�]RQD�GH�YtQFXORV�HO� IUDJPHQWR�KD�
SRGLGR�GHIRUPDUVH�KDVWD�XQD�HVWUXFWXUD�GH�PHQRU�HQHUJtD��HQ�FDVR�GH�H[LVWLU��(VWD�
GHIRUPDFLyQ�HVWUXFWXUDO�HVWi�GH�DFXHUGR�FRQ�HO�WLSR�GH�GHIRUPDFLyQ�DSOLFDGD�\��FRQ�HOOR��
D�OD�WHQVLyQ�D�OD�TXH�VH�HQFXHQWUD�VRPHWLGR�HO�IUDJPHQWR��ORV�FLOtQGULFRV�DSHQDV�KDQ�
VXIULGR�FDPELRV�HVWUXFWXUDOHV��UHIOHMDQGR�VX�PHQRU�WHQVLyQ�HQ�ORV�HQODFHV�&�&��PLHQWUDV�
TXH�ORV�HVIpULFRV�H�KLSHUEyOLFRV�KDQ�LQWHQWDGR�DSODQDUVH�HQ�OR�Pi[LPR�SRVLEOH��D�ILQ�GH�
HVWDELOL]DUVH�\�OLEHUDU�DOJR�GH�WHQVLyQ�HVWUXFWXUDO��

/DV� HVWUXFWXUDV� ILQDOHV� VRQ� WHVWLJR� GH� HOOR�� ORV� FLOLQGURV� DSHQDV� PXHVWUDQ� FDPELRV�
LQFOXVR�HQ�ORV�FDVRV�PiV�OLEUHV��PLHQWUDV�TXH�OD�HVIHUD�DFDED�SDUHFLHQGR�XQ�SODQR�GH�
FX\DV�HVTXLQDV�VH�KD�HVWLUDGR�OR�SRVLEOH��\�HO�KLSHUERORLGH��DXQTXH�OD�HVWUXFWXUD�JHQHUDO�
HV�OD�PLVPD��KD�DFDEDGR�WDPELpQ�FRQ�XQ�FLHUWR�DSODQDPLHQWR��

6H�SRGUtD�HVSHUDU�TXH��DO�OLPLWDU�ODV�UHVWULFFLRQHV�HQ�OD�RSWLPL]DFLyQ�DO�PtQLPR��FRPR�
HQ� ORV� YpUWLFHV�� WRGRV� ORV� IUDJPHQWRV� KXELHVHQ� UHJUHVDGR� DO� SODQR� LQLFLDO� GHO� TXH�
VXUJLHURQ��VDOYR�HO�KLSHUERORLGH��TXH�QR�SRGUtD�DO�HQFRQWUDUVH�VXV�YpUWLFHV�ILMRV�HQ�GRV�
SODQRV�GLVWLQWRV���\�VHUtD�XQD�VLWXDFLyQ�OyJLFD�GDGDV�ODV�FLUFXQVWDQFLDV�\�WRGRV�ORV�GDWRV�
TXH�DYDODQ�HO�SODQR�FRPR�VXSHUILFLH�ySWLPD��6LQ�HPEDUJR��KD\�TXH�WHQHU�HQ�FXHQWD�TXH�
WRGRV�HVWRV�FiOFXORV�SURFHGHQ�GH�VLWXDFLRQHV�FRQ�OD�VXSHUILFLH�ILMD��IRU]DQGR�TXH�WRGRV�
ORV�iWRPRV�VH�HQFXHQWUHQ�HQ�XQD�PLVPD�FXUYD��SHUR�VLQ�ILMDU�OD�SRVLFLyQ�GH�QLQJXQR�GH�
HOORV�HQ�SDUWLFXODU��

/D� FRQVHFXHQFLD� GH� HVWR� HV� TXH�� DO� RSWLPL]DUVH� OD� HVWUXFWXUD�� ORV� YpUWLFHV�
LQHYLWDEOHPHQWH�KDQ�DEDQGRQDGR�VXV�SRVLFLRQHV�LQLFLDOHV�SDUD�UHDFRPRGDUVH�HQ�RWUD�
]RQD�GH�OD�VXSHUILFLH�DSOLFDGD��SRU�OR�TXH�HO�KH[iJRQR�TXH�GHILQHQ�\D�QR�HV�HO�RULJLQDO��
VLQR�XQR�PiV� UHGXFLGR��6H�SXHGH�YLVXDOL]DU�PX\�ELHQ�FRQ� OD�HVIHUD��DO� RSWLPL]DU�HO�
IUDJPHQWR�OD�SUR\HFFLyQ�GH�HVWH�VREUH�HO�SODQR�LQLFLDO�VH�HQFRJH�UHVSHFWR�D�OD�VLWXDFLyQ�
LQLFLDO��(Q�ORV�FDVRV�GH�DQFODMH�SRU�ORV�ERUGHV�\�YpUWLFHV�HVWRV�iWRPRV�VH�HQFXHQWUDQ�
UHDOPHQWH�ILMRV��SDUD�UHSUHVHQWDU�TXH�VH�HQFXHQWUDQ�XQLGRV�D�XQD�VXSHUILFLH��SRU�OR�TXH�
QL�pVWRV�VH�SXHGHQ�PRYHU�SDUD�UHVWDXUDU�HO�KH[iJRQR�LQLFLDO��QL�HO�UHVWR�GHO�IUDJPHQWR�
SXHGH�HVWDELOL]DUVH�FRQ�XQ�DSODQDPLHQWR�WRWDO�SRUTXH�KD\�PHQRV�HVSDFLR�SDUD�HOOR��

�8QR�GH�ORV�KDOOD]JRV�PiV�LPSRUWDQWHV�KD�VLGR�OD�H[LVWHQFLD�GH�GLIHUHQWHV�HVWUXFWXUDV�
ySWLPDV�SDUD�UDQJRV�YDULDGRV�GH�FXUYDWXUD��OR�FXDO�VH�WUDGXFH�HQ�FDPELRV�VXVWDQFLDOHV�
HQ�HO� VLVWHPD�� HQHUJtD� \� DXWRYDORUHV� FDGD� YH]� TXH� D� HVWUXFWXUD�GH�PtQLPD�HQHUJtD�
FDPELD��(Q�ORV�FDVRV�GH�PHQRU�FXUYDWXUD��OD�HVWUXFWXUD�LQLFLDO�HV�OD�GH�PHQRU�HQHUJtD�
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GXUDQWH�XQ�UDQJR�GH�FXUYDWXUDV�TXH�UHVXOWD�VHU�PD\RU�FXDQWD�PHQRV�WHQVLyQ�WHQJD�HO�
VLVWHPD�LQLFLDO��HQ�HO�FLOLQGUR�VH�PDQWLHQH�KDVWD�5����Հ��HQ�OD�HVIHUD�KDVWD�5�����Հ��\�HQ�
HO�KLSHUERORLGH�QLQJ~Q�FDVR�FRQVHUYD�OD�IRUPD�LQLFLDO��&RQ�FXUYDWXUDV�VXSHULRUHV�\D�VH�
REVHUYDQ�FDPELRV�VXVWDQFLDOHV�HQ�OD�JHRPHWUtD��PD\RUHV�FXDQWD�PD\RU�HV�OD�OLEHUWDG�
GH�PRYLPLHQWR� GHO� VLVWHPD� �PD\RU� HQ� HVIHUD� \� YpUWLFHV� ILMRV� TXH� HQ� KLSHUERORLGH� R�
ERUGHV�ILMRV��OOHJDQGR�D�PRGLILFDFLRQHV�EDVWDQWH�LQWHQVDV�SDUD�ORV�FDVRV�GH�FXUYDWXUDV�
FHUFDQDV�DO�OtPLWH��

+D\�TXH�GHVWDFDU�TXH�HVWD�WHQGHQFLD�QR�HV�SHUIHFWD��HQ�ORV�FLOLQGURV�KD\�XQ�UDQJR�GH�
YDORUHV�GH�5�HQWUH�����Հ�\�����Հ��HQ�ORV�TXH�SDUHFH�DOFDQ]DUVH�XQD�HVWUXFWXUD�GH�PHQRU�
HQHUJtD�� VL� ELHQ� DQDOL]DQGR� ORV� UHVXOWDGRV� QR� SDUHFH� KDEHUVH� SURGXFLGR� PiV�
GHVSOD]DPLHQWR�DWyPLFR�PiV�DOOi�GH�XQ�OLJHUR�FDPELR�HQ�ORV�KLGUyJHQRV�GHO�SDVLYDGR��
SRU�OR�TXH�QR�VH�KD�LQGDJDGR�PXFKR�PiV�DOOi�HQ�HVWH�DVSHFWR��

�(O�HVWXGLR�HQHUJpWLFR�KD�PRVWUDGR� WHQGHQFLDV�VLPLODUHV�D�OR�REWHQLGR�FRQ�VXSHUILFLH�
ILMD��FRQ� WHQGHQFLDV�FUHFLHQWHV�D�PHGLGD�TXH� OD�FXUYDWXUD�DXPHQWD��1R�REVWDQWH�� ODV�
JUiILFDV�GH�XQD�PLVPD�FXUYDWXUD��DO�VXSHUSRQHUVH��PXHVWUDQ�XQD�HVWUXFWXUD�UDPLILFDGD�
TXH�UHIOHMD�HO�FDPELR�HQ�OD�JHRPHWUtD�GH�PtQLPD�HQHUJtD��

6H�PDQWLHQH�OD�WHQGHQFLD�UHODWLYD�GH�HQHUJtDV��FRQ�OD�GHO�KLSHUERORLGH�PD\RU�TXH�OD�GH�
OD�HVIHUD��\�pVWD�PD\RU�TXH�OD�GH�ORV�FLOLQGURV��6LQ�HPEDUJR��HO�KLSHUERORLGH�D�FXUYDWXUDV�
SHTXHxDV� SDUHFH� HVWDELOL]DUVH� FRQVLGHUDEOHPHQWH�� OOHJDQGR� D� DOFDQ]DU� HQHUJtDV�
PHQRUHV�TXH�SDUD�HO� UHVWR�GH� ODV�FXUYDWXUDV�HQ�HVWH� UDQJR��6H�FRUUHVSRQGH�FRQ�HO�
KHFKR�GH�TXH�WRGRV�ORV�FDVRV�GHO�KLSHUERORLGH�PXHVWUDQ�UHODMDFLyQ�HVWUXFWXUDO��PLHQWUDV�
TXH�HQ� OD�HVIHUD�\�HO�FLOLQGUR�ORV�FDVRV�GH�PHQRU�FXUYDWXUD�FRQVWLWX\HQ� OD�HVWUXFWXUD�
ySWLPD��

�/RV� WLHPSRV� GH� UHJHQHUDFLyQ� FRQVHUYDQ� ODV� WHQGHQFLDV� REVHUYDGDV�� FRQ�
FRPSRUWDPLHQWRV�RSXHVWRV� VHJ~Q� OD� FXUYDWXUD� JDXVVLDQD�� /D� SULQFLSDO�GLIHUHQFLD� KD�
FRQVLVWLGR�HQ�ORV�GHVSOD]DPLHQWRV�GHELGRV�DO�FDPELR�HQ�OD�RSWLPL]DFLyQ��\�DXQ�DVt�OD�
WHQGHQFLD�JHQHUDO�VH�KD�PDQWHQLGR�FRQVLGHUDEOHPHQWH�HVWDEOH��

/RV� IUDJPHQWRV� FLOtQGULFRV� KDQ�PDQWHQLGR� DPERV� WLHPSRV� UHODWLYDPHQWH� FRQVWDQWHV��
VDOYR�XQD�OLJHUD�YDULDFLyQ�QXPpULFD�\�HO�SHTXHxR�GHVSOD]DPLHQWR��WDPELpQ�D�XQ�YDORU�
FRQVWDQWH��SDUD�FXUYDWXUDV�LQWHUPHGLDV��$�SDUWLU�GH�HVWR�VH�SXHGH�FRQFOXLU�TXH��VDOYR�
OLJHUDV� YDULDFLRQHV� HVWUXFWXUDOHV�� OD� DSOLFDFLyQ� GH� FXUYDWXUD� FLOtQGULFD� QR� VXSRQH�
FDPELRV�VXVWDQFLDOHV�HQ�HO�HVSHFWUR�GH�DXWRYDORUHV��DO�PHQRV�QR�HQ�OR�UHODWLYR�D�ODV�
SRVLEOHV�WUDQVLFLRQHV�HOHFWUyQLFDV��QL�HQ�VX�YDORU�DEVROXWR��WLHPSR�FOiVLFR��QL�HO�UHODWLYR�
�WLHPSR�GH�UHYLYDO���

/RV� HVIpULFRV� H� KLSHUEyOLFRV� PXHVWUDQ� FDPELRV� VXVWDQFLDOHV� HQ� HO� HVSHFWUR� GH�
DXWRYDORUHV��ORV�FXDOHV�VH�PDQWLHQHQ�DSUHFLDEOHPHQWH�LQFOXVR�FXDQGR�FDPELD�HO�PRGR�
GH�DQFODMH�\� OD�HVWUXFWXUD�VH�DOHMD�QRWDEOHPHQWH� OD�FXUYDWXUD� LGHDO��3RU�VXSXHVWR��HO�
PRGR�GH�DQFODMH�\�TXp�WLSR�FXUYDWXUD�VH�FRQVLGHUH�SURYRFD�FDPELRV�DSUHFLDEOHV�HQ�ORV�
UHVXOWDGRV��SHUR�FRPR�\D�VH�KD�YLVWR�� OD� WHQGHQFLD�JHQHUDO� SDUD�DPERV� WLHPSRV�GH�
UHJHQHUDFLyQ��DVFHQGHQWH�YV�GHVFHQGHQWH�SDUD�HO�FOiVLFR��GHFUHFLPLHQWR�H[SRQHQFLDO�
YV�GLYHUJHQFLD�HQ�HO�GH�UHYLYDO��VH�FRQVHUYD���



� �����(IHFWR�GHO�DQFODMH�

�3RU�VXSXHVWR��\�FRPR�\D�VH�PHQFLRQy�FRQ�DQWHULRULGDG��HO�HVWXGLR�GH�VXSHUILFLHV�GH�
FXUYDWXUD�JDXVVLDQD�VLPLODU�SHUPLWLUtD�HVWDEOHFHU�VL�HVWH�IHQyPHQR�HV�DLVODGR�SDUD�HVWD�
IDPLOLD�GH�FXUYDWXUDV�R�HV�PiV�JHQHUDO��(VWD�H[SHULHQFLD�FRQ�ORV�PRGRV�GH�DQFODMH��VLQ�
HPEDUJR�� Vt� SRGUtD� FRQVLGHUDUVH� FRPR� XQ� SULPHU� DQiOLVLV� GH� VXSHUILFLHV� DQiORJDV��
SXHVWR�TXH�HO�IUDJPHQWR�HVIpULFR��DXQ�WUDV�DSODQDUVH�QRWDEOHPHQWH�SRU�HO�FHQWUR�VLJXH�
WHQLHQGR�XQD�FXUYDWXUD�JDXVVLDQD�SRVLWLYD��DO�LJXDO�TXH�HO�KLSHUERORLGH�VLJXH�WHQLHQGR�
FXUYDWXUD� QHJDWLYD� LQFOXVR� GHVSXpV� GH� OD� RSWLPL]DFLyQ�� 3XHVWR� TXH� ODV� WHQGHQFLDV�
DSUHFLDGDV�HQ�ORV�FDVRV�LGHDOHV�KDQ�UHDSDUHFLGR�HQ�HVWRV�~OWLPRV��DXQTXH�GHVSOD]DGDV�
HQ�YDORU�QXPpULFR��VH�SXHGH�DILUPDU�TXH��GH�DFXHUGR�FRQ�ODV�H[SHULHQFLDV�UHDOL]DGDV��
ORV�FRPSRUWDPLHQWRV�REWHQLGRV�SDUHFHQ�VHU�GH�FDUiFWHU�PXFKR�PiV�JHQHUDO�\�GHSHQGHU�
GLUHFWDPHQWH�GH�OD�FXUYDWXUD�JDXVVLDQD��KHFKRV�TXH�LQYLWDQ�D�OD�UHDOL]DFLyQ�GH�QXHYDV�
VLPXODFLRQHV�HQ�HO�IXWXUR��

3RGHPRV�FRQFOXLU�TXH�HO�HVWXGLR�GH�ORV�PRGRV�GH�DQFODMH�VH�KD�OOHYDGR�VDWLVIDFWRULDPHQWH��
SURSRUFLRQDQGR�LQWHUHVDQWHV�UHVXOWDGRV�\�SODQWHDQGR�FXHVWLRQHV�PiV�DPSOLDV�TXH�DERUGDU�
HQ�HO�IXWXUR��/RV�DQiOLVLV�GH�HQHUJtD�\�WLHPSRV�LQGLFDQ�TXH�ORV�UHVXOWDGRV�HVSHUDEOHV�HQ�XQ�
PRQWDMH�PiV� UHDOLVWD�GHVGH�HO�SXQWR�GH�YLVWD�H[SHULPHQWDO�QR�YDULDUtDQ�HQRUPHPHQWH�� \�
SDUHFHQ� FRQILUPDU� TXH� ORV� HIHFWRV� REVHUYDGRV� VRQ� HVSHUDEOHV� HQ� RWUDV� VXSHUILFLHV� GH�
FXUYDWXUD�DQiORJD��
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�� (IHFWR�GHO�FDPSR�HOpFWULFR�
�

���� ,QWURGXFFLyQ�
�

(Q� ORV� GRV� FDStWXORV� DQWHULRUHV� VH� KD� HVWXGLDGR� FRQ� SURIXQGLGDG� TXp� OHV� RFXUUH� D� ORV�
IUDJPHQWRV�GH�JUDIHQR�FXDQGR�DGRSWDQ�XQD�JHRPHWUtD�HVSHFtILFD��WDQWR�REOLJiQGRORV�D�TXH�
DGRSWHQ�XQD�HVWUXFWXUD�UHJXODU��FRPR�WUDV�GHMDU�TXH�VH�UHODMHQ�D�RWUDV�DO�DQFODUORV�D�XQD�
KLSRWpWLFD�VXSHUILFLH�H[SHULPHQWDOPHQWH�PiV�UHDOLVWD��(VWR�KD�SURSRUFLRQDGR�ODV�WHQGHQFLDV�
EDVH�SDUD�HO�UHVWR�GHO�HVWXGLR��WDQWR�GHVGH�HO�SXQWR�GH�YLVWD�HQHUJpWLFR�FRPR�GHVGH�HO�GH�
ORV�WLHPSRV�GH�UHJHQHUDFLyQ��

(VWDV�FLUFXQVWDQFLDV�JHRPpWULFDV�VH�SXHGHQ�FRQVLGHUDU�IDFWRUHV�³LQWHUQRV´�DO�IUDJPHQWR��\D�
TXH�OD�DSOLFDFLyQ�GH�HVWDV�VH�UHDOL]D�D�WUDYpV�GH�XQD�PRGLILFDFLyQ�GLUHFWD�GH�OD�SURSLD�OiPLQD��
6LQ� HPEDUJR�� H[LVWHQ� RWUDV� IRUPDV� PiV� LQGLUHFWDV� GH� PRGLILFDU� HO� FRPSRUWDPLHQWR� GHO�
JUDIHQR��FRPR�SRU�HMHPSOR�PHGLDQWH�OD�DSOLFDFLyQ�GH�XQ�FDPSR�H[WHUQR��/RV�HIHFWRV�GH�XQ�
FDPSR� HOpFWULFR� HQ�HO� JUDIHQR�SXHGHQ�PDQLIHVWDUVH� HQ� VXV� SURSLHGDGHV� HOHFWUyQLFDV�GH�
IRUPD�GLUHFWD��PRGLILFDQGR�OD�SRVLFLyQ�GH�OD�HQHUJtD�GH�)HUPL�HQ�OD�HVWUXFWXUD�GH�EDQGDV��
GRWDQGR� DO� PDWHULDO� GH� XQD� JUDQ� FRQGXFWLYLGDG� \� PRGLILFDQGR� OD� GHQVLGDG� \� WLSR� GH�
SRUWDGRUHV�GH�FDUJD���

/RV� FDPSRV� HOpFWULFRV� WDPELpQ� SXHGHQ� WHQHU� LPSRUWDQWHV� HIHFWRV� HQ� OD� HVWUXFWXUD��
HVSHFLDOPHQWH�WHQLHQGR�HQ�FXHQWD�OD�WHQGHQFLD�GHO�JUDIHQR�D�RQGXODUVH�D�ILQ�GH�FRQVHJXLU�
XQD�HVWDELOLGDG�DGLFLRQDO��(O�HPSOHR�GH�FDPSRV�HOpFWULFRV�SHUSHQGLFXODUHV�SXHGH�LQGXFLU�DO�
JUDIHQR�� WRGDYtD�DQFODGR��D�FXUYDUVH�\�SUHVHQWDU�RQGXODFLRQHV�FRQWURODEOHV�� WDQWR�D�QLYHO�
ORFDO��FRPR�\D�VH�PHQFLRQy�FRQ�ODV�QDQREXUEXMDV�>��@�R�LQFOXVR�IUDJPHQWRV�GH�WDPDxR�PiV�
UHGXFLGR�>���@��FRPR�D�XQD�PD\RU�HVFDOD�>���±���@��(VWD�SRVLELOLGDG�GH�LQGXFLU�FXUYDWXUD�
ORFDOL]DGD�HQ�HO�JUDIHQR�XVDQGR�FDPSRV�HOpFWULFRV��\�HO�HIHFWR�GLVSHUVLYR�GH�HVWD�HQ� ORV�
IHUPLRQHV�GH�'LUDF�>������@�TXH�FDUDFWHUL]DQ�VX�FRQGXFWLYLGDG��SHUPLWH�XQ�FRQWURO�IOH[LEOH�
VREUH� ODV� SURSLHGDGHV� HOHFWUyQLFDV� GH� HVWH�PDWHULDO�� DOJR� GH� YLWDO� LPSRUWDQFLD� GDGR� VX�
SRWHQFLDO�XVR��SRU�HMHPSOR��FRPR�VXVWLWXWR�GHO�VLOLFLR�HQ�OD�HODERUDFLyQ�GH�FLUFXLWRV��

(V� SRU� HOOR� SRU� OR� TXH� LQFRUSRUDU� HO� FDPSR� HOpFWULFR� D� QXHVWUR� HVWXGLR� FRQ� IUDJPHQWRV�
FXUYDGRV�HV�GH�JUDQ�LQWHUpV��SUHFLVDPHQWH�SRU�OD�LQWUtQVHFD�UHODFLyQ�TXH�H[LVWH�HQWUH�FDPSR��
FXUYDWXUD��HVWUXFWXUD�HOHFWUyQLFD�\�WLHPSRV�GH�UHJHQHUDFLyQ��6L�ELHQ�HO�HVWXGLR�GH�WRGRV�HVWRV�
IDFWRUHV�FRPELQDGRV�SXHGH�HQFRQWUDUVH�HQ�OD�OLWHUDWXUD�� OD�QDWXUDOH]D�WDQ�VHQVLEOH�GH�ORV�
WLHPSRV�GH�UHJHQHUDFLyQ�KD�KHFKR�TXH�PXFKRV�HVWXGLRV�LPSOLTXHQ�PRGHORV�DQDOtWLFRV�HQ�
OXJDU�GH�XQ�HVSHFWUR�PiV�UHDOLVWD�>���@��

(VWH� FDStWXOR� VH� FHQWUD� SUHFLVDPHQWH� HQ� REVHUYDU� HVWH� HIHFWR� HQ� QXHVWURV� IUDJPHQWRV��
DSOLFDU� XQ� FDPSR� HOpFWULFR� H[WHUQR� GH� GLUHFFLyQ� H� LQWHQVLGDG� FRQFUHWDV�� UHDOL]DU� OD�
RSWLPL]DFLyQ�HVWUXFWXUDO�SHUWLQHQWH�\�FRPSUREDU�TXp�RFXUUH�FRQ�ORV�WLHPSRV�GH�UHJHQHUDFLyQ�
GHO�VLVWHPD��3DUD�HOOR�VH�HPSOHDUiQ�FRPR�SXQWR�GH�SDUWLGD�ODV�JHRPHWUtDV�REWHQLGDV�KDVWD�
DKRUD��ODV�FXDOHV�VH�FDOFXODUiQ�GH�QXHYR�EDMR�XQ�FDPSR�HOpFWULFR��(O�HVWXGLR�GH�OD�HQHUJtD�
\�ORV�WLHPSRV�VHUi�HVHQFLDOPHQWH�HO�PLVPR��UHDOL]DQGR�XQD�FRPSDUDWLYD�FRQ�ORV�FDVRV�VLQ�
FDPSR�DxDGLGR�\D�HVWXGLDGRV��
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�

����'HWDOOHV�FRPSXWDFLRQDOHV�
�

&RPR�\D�VH�KD�GLFKR�DQWHULRUPHQWH��SXHVWR�TXH�VH�YDQ�D�HPSOHDU�ODV�JHRPHWUtDV�UHVXOWDQWHV�
\D�HVWXGLDGDV�HQ�ORV�GRV�FDStWXORV�DQWHULRUHV�FRPR�SXQWR�GH�SDUWLGD��OD�PD\RU�SDUWH�GH�ORV�
GHWDOOHV�FRPSXWDFLRQDOHV�QR�FDPELDUiQ��HO�WLSR�GH�FiOFXOR��PpWRGR��EDVH�\�GHPiV�VHUiQ�ORV�
PLVPRV�� SXHV� \D� KDQ� GHPRVWUDGR� VX� HIHFWLYLGDG�� DVt� FRPR� HO� SURFHGLPLHQWR� \� GHWDOOHV�
UHODWLYRV�DO�HVWXGLR�GH�ORV�WLHPSRV���

(O�SULQFLSDO�FDPELR��SRU�VXSXHVWR��HV�OD�DSOLFDFLyQ�GHO�FDPSR�HOpFWULFR�DO�IUDJPHQWR��3DUD�
HOOR�VH�KD�KHFKR�XVR�GH�*DXVVLDQ��FX\DV�RSFLRQHV�D�OD�KRUD�GH�HVWDEOHFHU�HO�WLSR�GH�FiOFXOR�
SHUPLWHQ� HVWDEOHFHU� XQ� FDPSR� HOpFWULFR� H[WHUQR� HVSHFLILFDQGR� VX� GLUHFFLyQ� H� LQWHQVLGDG�
PHGLDQWH� OD� NH\ZRUG� )LHOG�� $Vt�� SRU� HMHPSOR�� LQFOXLU� HQWUH� ODV� RSFLRQHV� GH� FiOFXOR��
)LHOG�  �;���� KDUtD� TXH�*DXVVLDQ� DSOLFDVH� XQ� FDPSR� HQ� OD�GLUHFFLyQ� GHO�HMH� [� FRQ�XQD�
LQWHQVLGDG�GH������������������XQLGDGHV�DWyPLFDV��GRQGH�FDGD�XQLGDG�DWyPLFD�HTXLYDOH�D�
����ā�����9�P��(VWRV�FDPSRV�HOpFWULFRV�D�HVFDOD�PDFURVFySLFD�VHUtDQ�HQRUPHV�\�GLItFLOHV�GH�
FRQVHJXLU�� PLHQWUDV� TXH� D� HVFDOD� QDQRPpWULFD� VH� SXHGHQ� ORJUDU� FRQVLGHUDQGR� TXH� ORV�
HOHFWURGRV�WHQJDQ�XQ�WDPDxR�DSURSLDGR��

8Q�GDWR�LPSRUWDQWH�HV�TXH�ORV�HMHV�FDUWHVLDQRV�GHO�FDPSR�\�ORV�GH�ODV�FRRUGHQDGDV�DWyPLFDV�
FRLQFLGHQ��(VWR�VLJQLILFD�TXH��VL�VH�TXLHUH�TXH�HO�FDPSR�H[WHUQR�\�HO�IUDJPHQWR�WHQJDQ�XQD�
RULHQWDFLyQ�UHODWLYD�HVSHFtILFD��SRU�HMHPSOR��SHUSHQGLFXODU�DO�PLVPR��HV�LPSRUWDQWH�TXH�ODV�
FRRUGHQDGDV�GHO�IUDJPHQWR�VHDQ�ODV�DGHFXDGDV��(Q�QXHVWUR�FDVR��FRPR�HO�IUDJPHQWR�QR�
URWD�GH�QLQJXQD�IRUPD�GXUDQWH�OD�RSWLPL]DFLyQ��VH�SXHGH�WUDEDMDU�VLQ�SUREOHPDV��\D�TXH�ORV�
HMHV�[��\��]�VREUH�ORV�TXH�VH�GHILQH�HO�FDPSR�VHUtDQ�ORV�PLVPRV�TXH�ORV�GHO�IUDJPHQWR��

<D� KHPRV� PHQFLRQDGR� ODV� LPSOLFDFLRQHV� TXH� WLHQH� LQWURGXFLU� XQ� FDPSR� HOpFWULFR� HQ� HO�
DUFKLYR�GH�HQWUDGD�� VH�HVSHFLILFD� OD�PDJQLWXG�\�GLUHFFLyQ�GHO� FDPSR� MXQWR�DO�PpWRGR�GH�
FiOFXOR��\�ODV�FRRUGHQDGDV�VH�LQWURGXFHQ�GH�IRUPD�VLPEyOLFD��(VWR�~OWLPR�QR�WLHQH�GHPDVLDGD�
FRPSOLFDFLyQ�HPSOHDQGR�+H[)HUD��\D�TXH�HO�FyGLJR�GH�H[SRUWDFLyQ�GH�FRRUGHQDGDV�QRUPDO�
VH�SXHGH�PRGLILFDU�SDUD�SRQHU�QRPEUHV�GH�YDULDEOHV�HQ�VX�OXJDU��*DXVVYLHZ��VLQ�HPEDUJR��
VROR�RIUHFH�OD�SRVLELOLGDG�GH�HPSOHDU�OD�PDWUL]�=�WUDGLFLRQDO��SRU�OR�TXH�HQ�HVWH�SDVR�+H[)HUD�
KD�UHVXOWDGR�LPSUHVFLQGLEOH��

(O�HVWXGLR�GHO�FDPSR�HOpFWULFR�VH�KD�FHQWUDGR�HQ�HO�FDVR�HVIpULFR��DO�VHU�HO�VLVWHPD�RULJLQDO��
VRPHWLGR�D�XQ�FDPSR�HOpFWULFR�SHUSHQGLFXODU�DO�IUDJPHQWR��D�OR�ODUJR�GHO�HMH�]��3RU�XQ�ODGR��
VH� KDQ� UHSHWLGR� ORV� EDUULGRV� GH�5� RULJLQDOHV� HQ�SUHVHQFLD� XQ� FDPSR� HOpFWULFR� GH� ������
XQLGDGHV� DWyPLFDV� GH� LQWHQVLGDG�� HQ� DPERV� VHQWLGRV�²SRVLWLYR� FXDQGR� DFRPSDxH� D� OD�
VXSHUILFLH�FXUYD��QHJDWLYR�FXDQGR�VH�RSRQJD²��SRU�RWUR��VH�KD�HVWXGLDGR�HO�HIHFWR�HO�HIHFWR�
GH�DPERV�FDPSRV�HQ�HO�PLVPR�IUDJPHQWR�HVIpULFR��SHUR�ILMDGR�~QLFDPHQWH�SRU�ORV�YpUWLFHV��
SDUD�FRPSUREDU�ORV�HIHFWRV�HVWUXFWXUDOHV���

(O�HVWXGLR�GH�HQHUJtDV�GH�FXUYDWXUD�\�WLHPSRV�GH�UHJHQHUDFLyQ�VHUi�LGpQWLFR�DO�UHDOL]DGR�
KDVWD�DKRUD��FRQ�LGpQWLFR�SDTXHWH�GH�RQGDV��(O�SULQFLSDO�REMHWLYR�HV�FRPSDUDU�ODV�WHQGHQFLDV�
D�GLVWLQWDV�LQWHQVLGDGHV�GH�FDPSR�\�VHQWLGR��LQFRUSRUDQGR�HQ�HO�DQiOLVLV�ORV�UHVXOWDGRV�GH�OD�
HVIHUD�RULJLQDO�FRPR�HMHPSOR�GH�FDPSR�QXOR��
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(Q�ORV�FDStWXORV�DQWHULRUHV�\D�VH�KDQ�FRPSUREDGR�ORV�HIHFWRV�JHQHUDOHV�GH�OD�FXUYDWXUD�\�HO�
DQFODMH�GHO�IUDJPHQWR��IDFWRUHV�TXH�KDEUHPRV�GH�WHQHU�HQ�PHQWH�SXHVWR�TXH�HQ�HVWH�WHUFHU�
FDStWXOR�VH�KDQ�FRPELQDGR�DPERV�FRQ�XQ�FDPSR�HOpFWULFR�H[WHUQR��3DUD�IDFLOLWDU�HO�DQiOLVLV�
GH�ORV�UHVXOWDGRV�VH�UHDOL]DUi�XQ�HVWXGLR�FRPSDUDWLYR�FRQ�ORV�FDVRV�RULJLQDOHV�GH�VXSHUILFLH�
\�YpUWLFHV�ILMRV��WDQWR�D�QLYHO�HQHUJpWLFR�FRPR�HQ�OR�UHODWLYR�D�ORV�WLHPSRV�GH�UHJHQHUDFLyQ��

3RGHPRV� HVSHUDU� TXH� HO� FDPSR� HOpFWULFR� JHQHUH� IXHUWHV� HIHFWRV� HQ� ORV� WLHPSRV� GH�
UHJHQHUDFLyQ�GDGR�TXH�pVWRV� WLHQHQ�VX�RULJHQ�HQ�HO�HVSHFWUR�GH�HQHUJtDV��FRQ�HO�FXDO�HO�
FDPSR�LQWHUDFFLRQDU��$�QLYHO�JHRPpWULFR�WDPELpQ�VH�HVSHUDQ�FDPELRV��HVSHFLDOPHQWH�HQ�HO�
FDVR� GH� YpUWLFHV� ILMRV� GRQGH� HO� IUDJPHQWR� WLHQH� PXFKD� PD\RU� OLEHUWDG� GH� PRYLPLHQWR��
SXGLHQGR�LQFOXVR�SUHVHQWDU�FDPELRV�HVWUXFWXUDOHV��

&DVL� WRGRV� ORV� FiOFXORV� KDQ� LQYROXFUDGR� YDULDV� LWHUDFLRQHV� HQ� OD� RSWLPL]DFLyQ�� FRQ� OD�
H[FHSFLyQ�GH�DOJXQRV�FDVRV�GH�VXSHUILFLH�ILMD�FRPR�HO�SODQR��(VWR�HUD�GH�HVSHUDU�SXHVWR�
TXH��DXQTXH�QR�KD\D�PXFKD�GLIHUHQFLD�HQ�HO�IUDJPHQWR��ORV�QLYHOHV�HOHFWUyQLFRV�GH�HVWH�VLQ�
GXGD�VH�YHUiQ�DIHFWDGRV��DGHPiV�GH�ORV�FDPELRV�HVWUXFWXUDOHV�HQ�ORV�IUDJPHQWRV�PiV�OLEUHV��
GH�ORV�FXDOHV�DOJXQR�SXHGH�KDEHU�OOHYDGR�DOJR�PiV�GH�WLHPSR��1R�KD�KDELGR�SUREOHPDV�GH�
FRQYHUJHQFLD��VLQ�HPEDUJR��D�SHVDU�GH�OD�JUDQ�FXUYDWXUD�LPSXHVWD�HQ�DOJXQRV�FDVRV���

�

D�� (QHUJtD�GH�FXUYDWXUD�
�

&RPR�\D�VH�KD�KHFKR�DQWHULRUPHQWH��OD�SULPHUD�VHFFLyQ�GH�ORV�UHVXOWDGRV�VH�KD�GHGLFDGR�DO�
HVWXGLR�HQHUJpWLFR�JOREDO�GHO�VLVWHPD��GH�QXHYR�REVHUYDQGR�ORV�FDPELRV�HQ�OD�HQHUJtD�GH�
FXUYDWXUD�UHVSHFWR�DO�YDORU�GH�HVWD�~OWLPD��3XHVWR�TXH�HQ�HVWH�FDVR�VROR�VH�HVWi�WUDEDMDQGR�
FRQ�XQ�WLSR�GH�FXUYDWXUD�\�GRV�PRGRV�GH�DQFODMH��SUHVHQWDUHPRV�WRGRV�ORV�GDWRV�HQ�XQD�
PLVPD�JUiILFD��)LJXUD������TXH�SHUPLWLUi�DGHPiV�XQD�FRPSDUDFLyQ�PiV�GLUHFWD���

/R� SULPHUR� TXH� OODPD� OD� DWHQFLyQ� GH� HVWH� JUiILFR� HV� TXH� ODV� JUiILFDV� GHULYDGDV� GH� OD�
LQWURGXFFLyQ�GHO�FDPSR�HOpFWULFR�VRQ�FRQVLGHUDEOHPHQWH�GLIHUHQWHV�D�ODV�RULJLQDOHV��PLHQWUDV�
TXH� D� FDPSR� QXOR� VH� YHtD� XQD� HQHUJtD� GH� FXUYDWXUD� FUHFLHQWH�� GH� IRUPD� VLPLODU� D� XQD�
SDUiEROD��DXQTXH�URWD�FRQ�YpUWLFHV�ILMRV���FRQ�XQ�FDPSR�HOpFWULFR�SRVLWLYR�HVWD�SDUiEROD�VH�
GHVSOD]D�SDUD�SUHVHQWDU�XQ�PtQLPR��\�FRQ�FDPSR�QHJDWLYR�DSDUHFH�XQD�GHVHVWDELOL]DFLyQ�
LQFOXVR�D�FXUYDWXUDV�PtQLPDV��FRQ�XQD�WHQGHQFLD�VLPLODU�D�OD�FXUYD�GH�FDPSR�QXOR�VROR�TXH�
GHVSOD]DGD�KDFLD�FXUYDWXUDV�PHQRUHV��\�XQD�OLJHUD�HVWDELOL]DFLyQ�DGLFLRQDO�DO�ILMDU�VROR�SRU�
ORV�YpUWLFHV��

(O�VLJQLILFDGR�GH�HVWRV�GDWRV�HV�FODUR��PLHQWUDV�TXH�HQ�DXVHQFLD�GH�FDPSR�HO� IUDJPHQWR�
SODQR� HV� OD� VLWXDFLyQ� PiV� HVWDEOH�� HQ� SUHVHQFLD� GH� XQ� FDPSR� HOpFWULFR� FXUYDUVH� HV�
HQHUJpWLFDPHQWH�PiV�IDYRUDEOH��(O�PtQLPR�GH�HQHUJtD�VH�DOFDQ]D�SDUD�XQ�UDGLR�GH�FXUYDWXUD�
FHUFDQR�D�����Հ��DXQTXH�SXHGH�FDPELDU�OLJHUDPHQWH�VHJ~Q�OD�OLEHUWDG�GH�PRYLPLHQWR�TXH�
GHPRV�DO�VLVWHPD��$XQTXH�DPERV�FDPSRV�GHQ�WHQGHQFLDV�RSXHVWDV��HVWDV�FRQGXFHQ�D�OD�



�

�

���� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

PLVPD�FRQFOXVLyQ��SRU�OR�TXH�WLHQH�VHQWLGR�TXH�HO�IUDJPHQWR�VH�GHVHVWDELOLFH�FRQ�XQ�FDPSR�
RSXHVWR�DO�TXH�HVWDELOL]D�OD�HVWUXFWXUD�FXUYDGD����

�

�

)LJXUD�����(VWXGLR�HQHUJpWLFR�SDUD�IUDJPHQWRV�HVIpULFRV�HQ�SUHVHQFLD�GH�XQ�FDPSR�HOpFWULFR�SHUSHQGLFXODU��
7DPELpQ�VH�FRQWHPSOD�OD�ILMDFLyQ�GH�YpUWLFHV�FRPR�DQFODMH�DOWHUQDWLYR��

3RGHPRV�UHODFLRQDU�HVWRV�UHVXOWDGRV�FRQ�ODV�REVHUYDFLRQHV�H[SHULPHQWDOHV�VREUH�HO�FDPSR�
HOpFWULFR�\�FyPR�SXHGH�SURYRFDU�OD�FXUYDWXUD�GHO�JUDIHQR��TXH�PXHVWUDQ�SUHFLVDPHQWH�FyPR�
HVWH�VH�GREOD�HQ�OD�GLUHFFLyQ�GH�XQ�FDPSR�HOpFWULFR�SHUSHQGLFXODU��MXVWDPHQWH�HO�PLVPR�FDVR�
TXH�QXHVWUR�VLVWHPD��(O�FDVR�GH�HQHUJtD�PtQLPD��DGHPiV��HQFDMD�ELHQ�FRQ�ODV�RQGXODFLRQHV�
QDWXUDOHV�YLVWDV�HQ�HO�JUDIHQR��FRQ�UDGLRV�GH�FXUYDWXUD�FHUFDQRV�D�����Հǡ�FRPR�\D�VH�KD�
PHQFLRQDGR���

$�QLYHO�HVWUXFWXUDO�QR�VH�DSUHFLDQ�GHPDVLDGRV�FDPELRV��VLQ�HPEDUJR��(Q�ORV�IUDJPHQWRV�FRQ�
FXUYDWXUD�ILMD�HV�FRPSUHQVLEOH��SXHVWR�TXH�ODV�UHVWULFFLRQHV�DSOLFDGDV�EiVLFDPHQWH�LPSLGHQ�
XQD� GHIRUPDFLyQ� PiV� DOOi� GHO� UHODMDPLHQWR� GH� HQODFHV�� HQ� ORV� FDVRV� FRQ� YpUWLFHV� ILMRV�
WDPSRFR�VH�KD�REVHUYDGR�PXFKR�PRYLPLHQWR�HQ�ORV�iWRPRV�VDOYR�DOJ~Q�OLJHUR�UHDMXVWH�HQ�
ORV�ERUGHV�SDUD� ODV�FXUYDWXUDV�PiV�JUDQGHV�� (VWR�H[SOLFD� WDPELpQ�FyPR� ORV� IUDJPHQWRV�
PHQRV�UHVWULQJLGRV�VRQ�PiV�HVWDEOHV��DO�SRVLELOLWDU�HO�DSODQDPLHQWR�FHQWUDO�TXH�\D�YLPRV�HQ�
HO�FDStWXOR�DQWHULRU��

�

E�� 7LHPSRV�GH�UHJHQHUDFLyQ�
�

$QWHULRUPHQWH�REVHUYDPRV�TXH�ODV�JUiILFDV�GH�OD�HQHUJtD�GH�FXUYDWXUD�SXHGHQ�SURSRUFLRQDU�
DOJXQD�SLVWD�VREUH�TXp�HVSHUDU�HQ�ORV�WLHPSRV��HVSHFLDOPHQWH�HQ�OR�UHODWLYR�D�OD�VXDYLGDG�
GH�ODV�WHQGHQFLDV��3XHVWR�TXH�HQ�HVWH�FDVR�HVWDPRV�FRPELQDQGR�DQFODMH�\�FDPSR��HV�GH�
VXSRQHU�TXH� ORV� WHPSRV�SUHVHQWDUiQ�DOJXQRV�FDPELRV�EUXVFRV�HQ� ODV�JUiILFDV�HQ�FLHUWRV�
SXQWRV�� SHUR� FRQVHUYDQGR� VX� FRPSRUWDPLHQWR� JHQHUDO�� (O� DQiOLVLV� GH� ORV� WLHPSRV� HUD�
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(QHUJtD�GH�FXUYDWXUD�� &DPSR�HOpFWULFR

6XSHUILFLH��� 6XSHUILFLH�� 6XSHUILFLH����

9pUWLFHV��� 9pUWLFHV�� 9pUWLFHV����



� �����(IHFWR�GHO�FDPSR�HOpFWULFR�

LQLFLDOPHQWH� LGpQWLFR� DO� TXH� VH� KD� UHDOL]DGR� KDVWD� DKRUD�� SHUR� DOJXQRV� UHVXOWDGRV� KDQ�
REOLJDGR�D�HQIRFDU�HO�HVWXGLR�GHVGH�RWUD�SHUVSHFWLYD��

�

L�� 7LHPSR�FOiVLFR�
�

3DUD� HO� WLHPSR� FOiVLFR� YDPRV� D� DERUGDU� HO� DQiOLVLV� VHJ~Q� HO� WLSR� GH� DQFODMH�� SXHV� ODV�
GLIHUHQFLDV�HQWUH�HVWRV�VXHOHQ�VHU� ODV�PiV�SURQXQFLDGDV��GHMDQGR�DVt�HO�FDPSR�HOpFWULFR�
FRPR�SDUiPHWUR�GH�FRQWURO��$Vt��FRQ�OD�VXSHUILFLH�ILMD��)LJXUD������REWHQHPRV�TXH�HO�WLHPSR�
FOiVLFR�WLHQH�XQ�FRPSRUWDPLHQWR�EDMR�FDPSR�SRVLWLYR�VLPLODU�DO�FDVR�QXOR��FRQ�XQ�FUHFLPLHQWR�
LQLFLDO�TXH�DFDED�HQ�XQD�FXUYD�SDUDEyOLFD�GHVFHQGHQWH��D�SHVDU�GH�TXH�ORV�YDORUHV�DQDOtWLFRV�
LQGLFDQ�XQ�FUHFLPLHQWR�OLQHDO�FRQWLQXR��OD�~QLFD�GLIHUHQFLD�UHVSHFWR�DO�FDVR�VLQ�FDPSR�HV�TXH�
HVWH�FRPSRUWDPLHQWR�HV�PiV�DFXVDGR��FRQ�SHQGLHQWHV�PD\RUHV�\�XQ�FDPELR�GH�WHQGHQFLD�
PiV�UiSLGR��(O�FDPSR�QHJDWLYR��SRU�RWUR�ODGR��SURYRFD�XQ�GHVFHQVR�HQ�HO�WLHPSR�GH�UHYLYDO�
FRUURERUDGR�SRU�ORV�YDORUHV�DQDOtWLFRV���

�

)LJXUD�����(IHFWR�GHO�FDPSR�HOpFWULFR�HQ�HO�WLHPSR�FOiVLFR�SDUD�ORV�IUDJPHQWRV�HVIpULFRV�GH�VXSHUILFLH�ILMD��
LQFOX\HQGR�ORV�YDORUHV�QXPpULFRV�\�DQDOtWLFRV��

(PSOHDQGR� HO�PLVPR� UD]RQDPLHQWR� TXH� KDVWD� DKRUD�� VH� SUHGLFH� TXH� HO� FDPSR� SRVLWLYR�
SURGX]FD� XQD� FRPSUHVLyQ� GHO� HVSHFWUR� FRPSUHQGLGR� SRU� HO� SDTXHWH�� PLHQWUDV� TXH� HO�
QHJDWLYR�SURGXFLUtD�XQD�H[SDQVLyQ��XQ�IHQyPHQR�VLPLODU�D�ORV�YLVWRV�SRU�FXUYDWXUD�SRVLWLYD�\�
QHJDWLYD��HQ�FLHUWR�PRGR��6L�ELHQ�HO�WLHPSR�QXPpULFR�HV�HO�PiV�³UHDO´�SXHVWR�TXH�SURFHGH�GH�
OD� HYROXFLyQ� WHPSRUDO� GLUHFWDPHQWH�� HO� DQDOtWLFR� HV� HO� TXH�PiV� UHODFLRQDGR� HVWi� FRQ� HO�
HVSHFWUR�SXHVWR�TXH�VH�H[WUDH�GLUHFWDPHQWH�GH�pO�\�QR�VH�YH�DIHFWDGR�SRU�LQWHUIHUHQFLDV�GH�
RWURV�WLHPSRV��$�SHVDU�GH�WUDWDUVH�GH�XQD�DSUR[LPDFLyQ��VX�UHODFLyQ�PiV�SURIXQGD�FRQ�ORV�
DXWRYDORUHV�KDFH�TXH�QRV�GHFDQWHPRV�SRU�VX�YDOLGH]�HQ�HVWH�DVSHFWR��SXGLHQGR�DILUPDU�TXH�
UHDOPHQWH�VH�HVWi�GDQGR�XQD�H[SDQVLyQ�GHO�HVSHFWUR��DXQTXH�QXPpULFDPHQWH�HVWR�QR�VH�
YHD�WDQ�FODUDPHQWH��
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���� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

&RQ�HO�IUDJPHQWR�ILMDGR�SRU�ORV�YpUWLFHV�HO�FRPSRUWDPLHQWR�HV�VLPLODU��)LJXUD������DXQTXH�VH�
DSUHFLDQ�ODV�\D�WtSLFDV�GLVFRQWLQXLGDGHV�SRU�HO�FDPELR�HQ�HO�PtQLPR�GH�HQHUJtD��6L�ELHQ�HV�
FLHUWR�TXH�FRQ�HO�FDPSR�QR�VH�KD�OOHJDGR�DO�SXQWR�GH�TXH�DOJXQRV�DUFKLYRV�\D�SDUWDQ�GH�OD�
JHRPHWUtD�LGHDO��Vt�KD\�XQ�FDPELR�QRWDEOH�HQ�OD�HVWUXFWXUD�JHQHUDO��GH�DKt�HO�VDOWR�GH�HQHUJtD��
3XHVWR�TXH�ODV�WHQGHQFLDV�VRQ�PX\�VLPLODUHV��ODV�FRQFOXVLRQHV�H[WUDtGDV�FRQ�OD�HVIHUD�VH�
SXHGHQ� DSOLFDU� D� HVWH� FDVR�� DXQTXH� HO� VLVWHPD� PHQRV� ILMDGR� VHD� XQR� PiV� UHDOLVWD�
H[SHULPHQWDOPHQWH�KDEODQGR��

�

)LJXUD�����(IHFWR�GHO�FDPSR�HOpFWULFR�HQ�HO�WLHPSR�FOiVLFR�SDUD�ORV�IUDJPHQWRV�GH�YpUWLFHV�ILMRV��LQFOX\HQGR�
GDWRV�QXPpULFRV�\�DQDOtWLFRV��

�

LL�� 7LHPSR�GH�UHYLYDO�
�

'H�IRUPD�DQiORJD�DO�WLHPSR�FOiVLFR��HO�GH�UHYLYDO�WDPELpQ�VH�KD�DJUXSDGR�VHJ~Q�HO�WLSR�GH�
DQFODMH��&RQ� WRGD� OD�VXSHUILFLH� ILMD� �)LJXUD����� WHQHPRV�SRU�XQ� ODGR� OD�FXUYD�GHFUHFLHQWH�
VXDYH�TXH�\D�VH�YLR�HQ�VX�PRPHQWR��OD�FXDO�VH�DFHQW~D�D~Q�PiV�HQ�SUHVHQFLD�GH�XQ�FDPSR�
SRVLWLYR�� FRQ� WLHPSRV� PiV� EDMRV� \� XQ� GHFUHFLPLHQWR� PiV� SURQXQFLDGR�� /R� TXH� QR� VH�
HVSHUDED�HUD�OD�\D�IDPLOLDU�WHQGHQFLD�DVLQWyWLFD�SDUD�FDPSR�QHJDWLYR�TXH�YLPRV�HQ�HO�FDVR�
KLSHUEyOLFR��2EWHQHPRV�GH�QXHYR�HO�SDU�GHVFHQVR�VXDYH�GLYHUJHQFLD�D�SDUWLU�GH�FRQGLFLRQHV�
RSXHVWDV��
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� �����(IHFWR�GHO�FDPSR�HOpFWULFR�

�

)LJXUD�����(IHFWR�GHO�FDPSR�HOpFWULFR�HQ�HO�WLHPSR�GH�UHYLYDO�GH�ORV�IUDJPHQWRV�FRQ�VXSHUILFLH�ILMD��LQFOX\HQGR�
GDWRV�QXPpULFRV�\�DQDOtWLFRV��

<D�KHPRV�FRPHQWDGR�ODV�SRVLEOHV�LPSOLFDFLRQHV�GH�HVWRV�IHQyPHQRV��/D�GLYHUJHQFLD�LPSOLFD�
XQD�KRPRJHQHL]DFLyQ�HQ� ODV� WUDQVLFLRQHV�SULQFLSDOHV�GHO�SDTXHWH��FXOPLQDQGR�HQ�QLYHOHV�
HTXLHVSDFLDGRV�HQ�HO�OtPLWH��TXH�FRUUHVSRQGHUtD�D�XQ�WLHPSR�GH�UHYLYDO�LQILQLWR��,QFRUSRUDPRV�
DVt�HO�FDPSR�HOpFWULFR�D�OD�OLVWD�GH� IHQyPHQRV�TXH�SURGXFHQ� HVWH�HIHFWR�� MXQWR�DO�FDPSR�
PDJQpWLFR�\� OD� FXUYDWXUD�QHJDWLYD��'DGD� OD� LQWUtQVHFD� UHODFLyQ�TXH�VH�HVWi�YLHQGR�HQWUH�
FXUYDWXUD� \� FDPSR� HOpFWULFR�� D� HVWDV� DOWXUDV� QR� HV� GH� H[WUDxDU� TXH� DFDEHQ� VXUJLHQGR�
FRPSRUWDPLHQWRV�LQGXFLGRV�DQiORJRV��

6REUH�HO�SRU�TXp�HO�FDPSR�QHJDWLYR�SURGXFH�HVWH�HIHFWR��SRGHPRV�VXSRQHU�TXH�VH�GHEH�D�
OD�³RSRVLFLyQ´�GH�DPERV�FDPSRV�IUHQWH�D�OD�FXUYDWXUD�LQLFLDO�GHO�IUDJPHQWR��(O�FDPSR�SRVLWLYR�
YD� HQ� HO� PLVPR� VHQWLGR�� SRU� OR� TXH� HV� OyJLFR� TXH� ORV� UHVXOWDGRV� PXHVWUHQ� WHQGHQFLDV�
VLPLODUHV��SHUR�PiV�LQWHQVDV��HO�QHJDWLYR��DO�RSRQHUVH�D�OD�FXUYDWXUD�� \D�KHPRV�YLVWR�TXH�
GHVHVWDELOL]D�HO�VLVWHPD�\��VL�SXGLHVH�� LQYHUWLUtD�VX�FXUYDWXUD��1R�SRGHPRV�GHFLU�TXH�HVWH�
FDPSR�HVWp�JHQHUDQGR�XQD�FXUYDWXUD�QHJDWLYD�²HVSHFLDOPHQWH�SRUTXH�HVWi�WRWDOPHQWH�ILMR�
\� QR�SXHGH²�� SHUR� Vt� TXH� JHQHUD�XQD� VLWXDFLyQ�SDUWLFXODUPHQWH� LQHVWDEOH� HQ� OD� TXH� VH�
SURGXFH�XQ�GHVSOD]DPLHQWR�FRQVLGHUDEOH�GH�ORV�QLYHOHV�HQHUJpWLFRV��FRQ�FRQVHFXHQFLDV�WDQ�
YLVWRVDV�FRPR�OD�GLYHUJHQFLD�WDQWDV�YHFHV�PHQFLRQDGD��

&RQ� ORV� YpUWLFHV� ILMRV� �)LJXUD� ���� REVHUYDPRV� XQDV� WHQGHQFLDV� VLPLODUHV�� FRQ� OD� ~QLFD�
GLIHUHQFLD�VLHQGR�ORV�FDPELRV�EUXVFRV�SRU�HO�FDPELR�HQ�OD�HVWUXFWXUD�PtQLPD��'H�QXHYR��HO�
FDPSR�SRVLWLYR�WLHQGH�D�DFHQWXDU�ODV�WHQGHQFLDV�EDVH��PLHQWUDV�TXH�HO�QHJDWLYR�PXHVWUD�OD�
GLYHUJHQFLD�XQD�YH]�PiV�� /DV�FRQFOXVLRQHV�H[WUDtGDV�D�SDUWLU� GH� OD� VXSHUILFLH� ILMD� VLJXHQ�
VLHQGR�YiOLGDV��SRU�OR�TXH�DO�LJXDO�TXH�FRQ�HO�WLHPSR�FOiVLFR�QR�LQVLVWLUHPRV�VREUH�HOODV��
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���� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

�

)LJXUD�����(IHFWR�GHO�FDPSR�HOpFWULFR�HQ�HO�WLHPSR�GH�UHYLYDO�SDUD�HO�IUDJPHQWR�FRQ�YpUWLFHV�ILMRV��LQFOX\HQGR�
GDWRV�QXPpULFRV�\�DQDOtWLFRV��

�

LLL�� 7LHPSR�GH�VXSHUUHYLYDO�
�

3RU�~OWLPR��SUHVHQWDPRV�DOJXQRV�UHVXOWDGRV�VREUH�WLHPSRV�GH�VXSHUUHYLYDO��(Q�HIHFWR��HVRV�
WLHPSRV�WDQ�HOHYDGRV��VXUJLGRV�SRU�OD�PRGXODFLyQ�GH�OD�HQYROYHQWH�GHO�UHYLYDO�TXH�D�VX�YH]�
PRGXODED�OD�GHO�FOiVLFR��KDFHQ�VX�DSDULFLyQ�FXDQGR�H[LVWH�XQ�FDPSR�HOpFWULFR��

'XUDQWH�HO�GHVDUUROOR�GHO�7)0�VH�KL]R�XQ�SULPHU�HVWXGLR�GH�ORV�WLHPSRV�GH�VXSHUUHYLYDO��SHUR�
VyOR�D�QLYHO�DQDOtWLFR�SXHVWR�TXH�HO�SROLQRPLR�XWLOL]DGR�SDUD�DSUR[LPDU�HO�HVSHFWUR�HUD�XQD�
F~ELFD��(Q�OD�SUiFWLFD��QLQJXQR�GH�HVWRV�WLHPSRV�SXGR�REVHUYDUVH�HQ�OD�HYROXFLyQ�WHPSRUDO��
FRQ� WRGDV� ODV�RVFLODFLRQHV�GHO� UHYLYDO� VLHQGR�SUiFWLFDPHQWH� LGpQWLFDV��(VWR� LQGLFDED�TXH�
HVWRV�WLHPSRV��GH�H[LVWLU��VHUtDQ�PX\�GLItFLOHV�GH�REVHUYDU�\D�TXH�WHQGUtDQ�XQ�YDORU�HQRUPH��
'H�KHFKR��HO�FDPELR�D�XQD�SDUiEROD�SDUD�ORV�YDORUHV�DQDOtWLFRV�UHSUHVHQWDED�GHVFDUWDUORV�
GLUHFWDPHQWH��

(Q�HVWH�PRPHQWR��HV�LQQHJDEOH�TXH�VH�SURGXFH�XQD�UHJHQHUDFLyQ�VXSHULRU�SRU�HO�FDPSR�
HOpFWULFR��ODV�JUiILFDV�GH�OD�HYROXFLyQ�WHPSRUDO�OD�PXHVWUDQ�VLQ�OXJDU�D�GXGD��\�ORV�EDUULGRV�
ILQRV�D�ODV�]RQDV�GH�FUXFH�LQGLFDQ�TXH�QR�VH�WUDWD�GH�XQ�DUWHIDFWR�YLVXDO��)LJXUD������$GHPiV��
VH�KD�REVHUYDGR�GH�IRUPD�JHQHUDOL]DGD�HQ�WRGRV�ORV�FiOFXORV�FRQ�FDPSR�HOpFWULFR�SRVLWLYR��
HO�FDPSR�QHJDWLYR�QR�ORV�SURGXFH��
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� �����(IHFWR�GHO�FDPSR�HOpFWULFR�

�

)LJXUD�����(YROXFLyQ�WHPSRUDO�GHO�IUDJPHQWR�HVIpULFR�GH�UDGLR�����FRQ�FDPSR�SRVLWLYR��HQ�HO�FXDO�VH�REVHUYD�XQ�
SDWUyQ�GH�LQWHUIHUHQFLD�TXH�LQGLFDUtD�XQ�VXSHUUHYLYDO��DUULED��\�DPSOLDFLyQ�DOUHGHGRU�GH�ORV�����SV�SDUD�FRPSUREDU�
TXH�HQ�HIHFWR�ORV�Pi[LPRV�H[SHULPHQWDQ�XQ�GHVFHQVR�UHDO��

2EWHQHU� HVWH� WLHPSR� QR� KD� VLGR� IiFLO�� SXHVWR� TXH� VH� HPSOHD� XQD� SDUiEROD� SDUD� OD�
DSUR[LPDFLyQ�GHO�HVSHFWUR�QR�VH�GLVSRQH�GH�XQ�YDORU�DQDOtWLFR�GH�UHIHUHQFLD��\�HPSOHDU�XQD�
F~ELFD�QR�IXQFLRQD�FRQ�VyOR���SXQWRV��$XQTXH�VH�GLVSRQtD�GH�KHUUDPLHQWDV�SDUD�VLWXDFLRQHV�
GH�HVWH�HVWLOR��FRPR�ODV�HQYROYHQWHV�HQFDGHQDGDV��HQ�OD�SUiFWLFD�QR�KDQ�IXQFLRQDGR�FRPR�
VH� HVSHUDED� SXHVWR� TXH� QR� SDUHFH� KDEHU� XQD� IRUPD� VXILFLHQWHPHQWH� FRQVLVWHQWH� GH�
GHWHUPLQDU� HO� VXSHUUHYLYDO�� 6DEHPRV� TXH� SURGXFH� YDULDFLRQHV� HQ� ODV� RQGXODFLRQHV� GHO�
UHYLYDO�� SHUR�PLHQWUDV�TXH�HQ�DOJXQRV�FDVRV�VH�DSUHFLDQ�ELHQ��HQ�RWURV�VRQ�PXFKR�PiV�
GpELOHV�R�VH�REVHUYDQ�PXOWLWXG�GH�SDWURQHV�RVFLODWRULRV���

3RU� WRGR�HVWR��HO� WLHPSR�GH�VXSHUUHYLYDO�VH�KD�HVWLPDGR�QXPpULFDPHQWH�SRU�REVHUYDFLyQ�
GLUHFWD�GH�OD�HYROXFLyQ�WHPSRUDO��'DGR�HO�HVWDGR�SUHOLPLQDU�GHO�HVWXGLR�� OR�SUHVHQWDUHPRV�
DTXt�FRQ�WRGDV�ODV�SUHYHQFLRQHV�\D�LQGLFDGDV���



�

�

���� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

�

)LJXUD�����7LHPSRV�GH�VXSHUUHYLYDO�H[WUDtGRV�HQ�SUHVHQFLD�GH�FDPSR�HOpFWULFR�SRVLWLYR�SDUD�ORV�GRV�DQFODMHV�
HVWXGLDGRV��

/RV�YDORUHV�REWHQLGRV��REVHUYDEOHV�HQ� OD� )LJXUD�����QR�VLJXHQ� WHQGHQFLDV� WDQ�PDUFDGDV�
FRPR�HO�UHVWR�GH�ORV�WLHPSRV��OR�FXDO�SXHGH�GHEHUVH�D�OD�SURSLD�QDWXUDOH]D�GHO�IHQyPHQR�R�
OD� GLILFXOWDG� HQ� VX� H[WUDFFLyQ�� 6t� VH� REVHUYD�� VLQ� HPEDUJR�� XQD� WHQGHQFLD� D� JHQHUDU�
FRPSRUWDPLHQWRV�DVLQWyWLFRV�VLPLODUHV�D�ORV�TXH�KD�SURWDJRQL]DGR�HO�WLHPSR�GH�UHYLYDO�HQ�
ORV�FDStWXORV�YLVWRV�KDVWD�DKRUD��

(Q�UHVXPHQ��HVWH�IHQyPHQR�SDUHFH�OLJDGR�D�XQD�PRGLILFDFLyQ�GHO�HVSHFWUR�HQ�HO�UDQJR�GHO�
SDTXHWH�TXH�VROR�VH�GD�FRQ�FDPSRV�SRVLWLYRV��\�OD�H[LVWHQFLD�GH�OD�GLYHUJHQFLD�LQGLFD�TXH�
SDUD�FLHUWR�UDGLR�HVWD�PRGLILFDFLyQ�GHVDSDUHFH��

�

����&RQFOXVLRQHV�
�

(O�HVWXGLR�GHO�FDPSR�HOpFWULFR�KD�GDGR�OXJDU�D�UHVXOWDGRV�LQWHUHVDQWHV��DOJXQRV�GH�ORV�FXDOHV�
WRWDOPHQWH�LQHVSHUDGRV��PLHQWUDV�TXH�RWURV�KDQ�VHUYLGR�SDUD�FRQILUPDU�ODV�KLSyWHVLV�GH�HVWH�
WUDEDMR�TXH�KDEtDQ�VXUJLGR�HQ�DQiOLVLV�DQWHULRUHV��$Vt��ODV�SULQFLSDOHV�FRQFOXVLRQHV�TXH�VH�
SXHGHQ�H[WUDHU�VRQ��

�(O� FDPSR� HOpFWULFR� SURGXFH� XQ� HIHFWR� HYLGHQWH� HQ� HO� JUDIHQR�� (O� PiV� FODUR� VH� KD�
REVHUYDGR�HQ�OD�HQHUJtD�GH�FXUYDWXUD��GRQGH�ODV�WHQGHQFLDV�WtSLFDV�TXH�PRVWUDEDQ�DO�
SODQR� FRPR� HVWUXFWXUD� ySWLPD� KDQ�GDGR� OXJDU� D� RWUDV� HQ� ODV� TXH� HO� SURSLR� JUDIHQR�
FXUYDGR� UHSUHVHQWD� HO� PtQLPR� GH� HQHUJtD�� /RV� FRPSRUWDPLHQWRV� HVWDELOL]DGRU� \�
GHVHVWDELOL]DGRU� GH� FDPSRV� HQ� HO� PLVPR� \� RSXHVWR� VHQWLGR� D� OD� FXUYDWXUD��
UHVSHFWLYDPHQWH�� DSR\DQ� ODV� REVHUYDFLRQHV� H[SHULPHQWDOHV� VREUH� OD� LQGXFFLyQ� GH�
FXUYDWXUD�FRQ�FDPSRV�HOpFWULFRV�SHUSHQGLFXODUHV��
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� �����(IHFWR�GHO�FDPSR�HOpFWULFR�

�(O� HIHFWR� GHO� DQFODMH� WDPELpQ� HVWi� SUHVHQWH� HQ� HVWH� HVWXGLR� HQ� IRUPD� GH� XQD�
HVWDELOL]DFLyQ�DGLFLRQDO�GHO�IUDJPHQWR�UHVSHFWR�D�OD�VXSHUILFLH�ILMD��3XHVWR�TXH�QR�VH�KDQ�
REVHUYDGR� FDPELRV� HVWUXFWXUDOHV� LPSRUWDQWHV� D� SHVDU� GH� OD� PD\RU� OLEHUWDG� GH�
PRYLPLHQWR��SRGHPRV� FRQFOXLU� TXH� ODV�HVWUXFWXUDV� DQFODGDV� HQ� ORV�ERUGHV�R�HQ� ORV�
YpUWLFHV�REWHQLGDV�HQ�DXVHQFLD�GH�FDPSR�VHUtDQ�VLPLODUHV�D�ODV�TXH�SURYRFDUtD�HO�FDPSR�
HOpFWULFR��FRQ�HVWH�WLSR�GH�DQFODMH�HQ�PHQWH��

�(O�FDPSR�HOpFWULFR�SRVLWLYR�WLHQGH�D�UHIRU]DU�ORV�FRPSRUWDPLHQWRV�YLVWRV�HQ�DXVHQFLD�
GH�FDPSR��PX\�SRVLEOHPHQWH�GHELGR�D�TXH�OD�FXUYDWXUD�TXH�LQGXFLUtD�HQ�HO�FDVR�SODQR�
YD�HQ�HO�PLVPR�VHQWLGR�TXH�OD�LPSXHVWD�JHRPpWULFDPHQWH��(VWR�KDFH�TXH�HQ�HO�WLHPSR�
FOiVLFR�OD�FRPSUHVLyQ�GHO�HVSHFWUR�YLVWD�VHD�PiV�LQWHQVD�\�TXH�OD�GHVYLDFLyQ�UHVSHFWR�
D�ODV�SUHGLFFLRQHV�DQDOtWLFDV�RFXUUD�D�FXUYDWXUDV�PHQRUHV��DVt�FRPR�TXH�HQ�HO�WLHPSR�
GH�UHYLYDO� OD�WHQGHQFLD�GHFUHFLHQWH�VHD�HVHQFLDOPHQWH�LGpQWLFD��VROR�TXH�FRQ�YDORUHV�
PHQRUHV�\�SHQGLHQWHV�PiV�SURQXQFLDGDV��

�3RU�VX�SDUWH��HO�FDPSR�QHJDWLYR�GD�OXJDU�D�FRPSRUWDPLHQWRV�RSXHVWRV�D�ORV�REVHUYDGRV�
DQWHULRUPHQWH��$GHPiV�GH�OD�GHVHVWDELOL]DFLyQ�GHO�IUDJPHQWR��HO�WLHPSR�FOiVLFR�WLHQH�
XQD�WHQGHQFLD�WRWDOPHQWH�FRQWUDULD�\�HO�GH�UHYLYDO�SUHVHQWD�XQD�GLYHUJHQFLD��PX\�VLPLODU�
D�ORV�HIHFWRV�SURYRFDGRV�SRU�OD�FXUYDWXUD�KLSHUEyOLFD��(VWR�VH�GHEH�SUREDEOHPHQWH�D�
TXH�HQ�HVWD�VLWXDFLyQ�HO� FDPSR�HVWi� LQWHQWDQGR� LQGXFLU�XQD�FXUYDWXUD�FRQWUDULD�D� OD�
SUHVHQWH��FRQ�FRQVHFXHQFLDV�PXFKR�PiV�DSUHFLDEOHV�HQ�HO�VLVWHPD��

�6RUSUHQGHQWHPHQWH��HO�FDPSR�SRVLWLYR�HQ�H[FOXVLYD�KD�GDGR�OXJDU�D�XQ�IHQyPHQR�TXH�
\D� VH� GDED� SRU� GHVFDUWDGR�� OD� REVHUYDFLyQ� GH� VXSHUUHYLYDO� FODURV� HQ� OD� HYROXFLyQ�
WHPSRUDO��'DGD�OD�FDUHQFLD�GH�YDORUHV�DQDOtWLFRV�\�OD�GLILFXOWDG�GH�VX�GHWHUPLQDFLyQ�VX�
DQiOLVLV�KD�VLGR�PX\�SUHOLPLQDU��

)LQDOL]DUHPRV�HVWH�FDStWXOR�FRQFOX\HQGR�TXH�HO�HVWXGLR�GH�ORV�HIHFWRV�GHO�FDPSR�HOpFWULFR�
HQ�HO�JUDIHQR�KD�VLGR�VDWLVIDFWRULR��1R�VROR�VH�KDQ�REVHUYDGR�ORV�HIHFWRV�GLUHFWRV�GHO�FDPSR�
HQ�OD�FXUYDWXUD��OR�FXDO�HUD�OD�SULQFLSDO�PRWLYDFLyQ�SDUD�VX�HVWXGLR�HQ�HVWD�7HVLV��WDPELpQ�VH�
KD� YLVWR� FyPR� HO� VHQWLGR� GHO� FDPSR� UHVSHFWR� D� OD� FXUYDWXUD� KDFH� FDPELDU� ORV� HIHFWRV�
SURGXFLGRV�GH�IRUPD�GUiVWLFD��\�FyPR�ODV�HVWUXFWXUDV�GHIRUPDGDV�YLVWDV�HQ�HO�HVWXGLR�GHO�
DQFODMH�VH�SUHVHQWDQ�XQD�YH]�PiV�FRPR�JHRPHWUtDV�GH�PHQRU�HQHUJtD�LQFOXVR�FRQ�FDPSRV�
H[WHUQRV�� (VWH� HVWXGLR� VH� SRGUi� FRPSOHWDU� HQ� HO� IXWXUR� REVHUYDQGR� ORV� HIHFWRV� GH� OD�
LQWHQVLGDG�GHO�FDPSR��DVt�FRPR�OD�LQHVSHUDGD�DSDULFLyQ�GHO�VXSHUUHYLYDO��

�

� �
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���� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
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� �����(IHFWR�GHO�SDTXHWH�GH�RQGDV�

�� (IHFWR�GHO�SDTXHWH�GH�RQGDV�
�

���� ,QWURGXFFLyQ�
�

$� OR� ODUJR�GH�HVWD� 7HVLV� KDQ� DSDUHFLGR� QXPHURVDV� UHIHUHQFLDV�D�HVWH�~OWLPR� FDStWXOR�� D�
PHQXGR� MXQWR� D�PHQFLRQHV� GH� XQ� WLHPSR� GH� UHJHQHUDFLyQ� TXH� QR� KD� DSDUHFLGR� HQ� ORV�
UHVXOWDGRV��OD�IRUPD�GHO�HVSHFWUR�HQ�XQ�UDQJR�GH�HQHUJtDV�TXH�QR�VH�KD�HPSOHDGR�R�XQ�WLSR�
GH�SDTXHWH�GH�RQGDV�GLIHUHQWH�DO�TXH�VH�KD�XVDGR�KDVWD�DKRUD��WRGR�HOOR�YLQFXODGR�DO�WpUPLQR�
DOHPiQ�=LWWHUEHZHJXQJ��(VWH�FDStWXOR�DERUGD�ILQDOPHQWH�WRGDV�HVWDV�FXHVWLRQHV��XWLOL]DQGR�
OR�\D�WUDWDGR�FRPR�SXQWR�GH�SDUWLGD��

'HELGR� D� VX� QDWXUDOH]D�� HVWH� FDStWXOR� VHUi� DOJR� GLIHUHQWH� D� ORV� GHPiV� FDStWXORV� GH�
UHVXOWDGRV�� OD� HVWUXFWXUD� GH� LQWURGXFFLyQ�� GHWDOOHV� FRPSXWDFLRQDOHV�� UHVXOWDGRV� \�
FRQFOXVLRQHV�VH�PDQWLHQH��SHUR�HO�FRQWHQLGR�GH�HOODV�GLIHULUi�UHVSHFWR�D�ORV�DQWHULRUHV��/D�
LQWURGXFFLyQ� UHFRJHUi� XQ� OLJHUR� YLVWD]R� WHyULFR� DO� =LWWHUEHZHJXQJ�� HQIRFDGR�
PD\RULWDULDPHQWH�DO�DQiOLVLV�UHDOL]DGR�DTXt��ORV�GHWDOOHV�FRPSXWDFLRQDOHV�QR�WUDWDUiQ�VREUH�
FiOFXORV� FRQ� *DXVVLDQ�� SXHVWR� TXH� XVDUHPRV� ORV� GH� RWUDV� VHFFLRQHV�� \� ORV� UHVXOWDGRV�
PRVWUDUiQ� GDWRV� \� WHQGHQFLDV� IDPLOLDUHV�� MXQWR� FRQ� RWUDV� TXH� KDVWD� DKRUD� QR� KHPRV�
DQDOL]DGR��

(O�=LWWHUEHZHJXQJ�HV�XQ�IHQyPHQR�GHVFULWR�SRU�SULPHUD�YH]�SRU�*UHJRU\�%UHLW�>���@��\�XQ�
SDU�GH�DxRV�GHVSXpV�SRU�6FKU|GLQJHU�>���@���FXDQGR�REVHUYDURQ�TXH��DO�DQDOL]DU�HOHFWURQHV�
UHODWLYLVWDV�OLEUHV�FRPR�SDTXHWHV�GH�RQGD�� OD�HFXDFLyQ�GH�'LUDF�LPSOLFDED�OD�H[LVWHQFLD�GH�
XQ�PRYLPLHQWR� XOWUDUUiSLGR� DOUHGHGRU� GH� OD� ³WUD\HFWRULD´� GHO� HOHFWUyQ� FRQ� XQD� IUHFXHQFLD�
HOHYDGtVLPD�� 6FKU|GLQJHU� HVWXGLy� HVWH� PRYLPLHQWR� FRQ� PiV� GHWDOOH�� REWHQLHQGR� XQDV�
HQHUJtDV�FHUFDQDV�DO�PHJDHOHFWURQYROWLR� \�XQD�DPSOLWXG�GH�PLOpVLPDV�GH�DQJVWURP��\� OR�
GHQRPLQy�=LWWHUEHZHJXQJ��PRYLPLHQWR�WHPEORURVR�HQ�DOHPiQ��TXH�WDPELpQ�VH�SXHGH�OODPDU�
WUHSLGDFLyQ��

$�SDUWLU�GH�HVH�PRPHQWR�VXUJLHURQ�QXHYDV�LQYHVWLJDFLRQHV�WHyULFDV�VREUH�HVWH�IHQyPHQR��
HQFRQWUDQGR�SRU�HMHPSOR�TXH�VXUJtD�SRU�XQD�LQWHUIHUHQFLD�HQWUH�HVWDGRV�GH�HQHUJtD�SRVLWLYD�
\�QHJDWLYD�>�������@��(VWR�SURSLFLy�TXH�VH�EXVFDVHQ�VLVWHPDV�DQiORJRV�QR�UHODWLYLVWDV�PiV�
FRPXQHV��FRPR�VLVWHPDV�VyOLGRV�TXH�SXGLHVHQ�H[SUHVDUVH�FRPR�XQ�VLVWHPD�GH�GRV�EDQGDV�
DQiORJR� DO� FDVR� GH� 'LUDF�� \� SUHVWDQGR� HVSHFLDO� DWHQFLyQ� D� VX� SRVLEOH� H[LVWHQFLD� HQ�
VHPLFRQGXFWRUHV�>�������@���

3RU� VX� SURSLD� QDWXUDOH]D�� OD� REVHUYDFLyQ� H[SHULPHQWDO� GHO� =LWWHUEHZHJXQJ� HV�
H[WUHPDGDPHQWH�FRPSOLFDGD��IXQGDPHQWDOPHQWH�GHELGR�D�OLPLWDFLRQHV�LQVWUXPHQWDOHV��(Q�
RWURV� VLVWHPDV�� FRPR� VyOLGRV�� DXQTXH� ODV� IUHFXHQFLDV� \� DPSOLWXGHV� SXHGHQ� VHU� PiV�
FHUFDQDV�D�ODV�PHGLGDV�SRVLEOHV��HO�VHJXLPLHQWR�GH�XQ�~QLFR�HOHFWUyQ�HQ�XQD�UHG�FULVWDOLQD�
HV�XQ�UHWR�HQ�Vt�PLVPR��$XQ�DVt��VH�KD�ORJUDGR�REVHUYDU�UHVXOWDGRV�DQiORJRV�HQ�IHQyPHQRV�
FOiVLFRV�GH�SURSDJDFLyQ�GH�RQGDV��FRPR�FULVWDOHV�VyOLGRV�\�VXSHUUHGHV�IRWyQLFDV�>�������@��
R�LQFOXVR�VLVWHPDV�FRPR�iWRPRV�IUtRV�\�FRQGHQVDGRV�GH�%RVH�(LQVWHLQ�>�������@��

(O�JUDIHQR��SRU�VX�HVWUXFWXUD�GH�EDQGDV�GH�JDS�QXOR�\�HO�FRPSRUWDPLHQWR�GH�VXV�HOHFWURQHV�
FRPR�IHUPLRQHV�GH�'LUDF��WDPELpQ�HV�XQ�SRWHQFLDO�FDQGLGDWR�D�PDQLIHVWDU�HO�=LWWHUEHZHJXQJ��



�

�

���� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

(Q� OD� OLWHUDWXUD� SXHGHQ� HQFRQWUDUVH� HVWXGLRV� HQ� VLVWHPDV� PRQRFDSD�� ELFDSD� \� KDVWD�
QDQRWXERV�>���@��DVt�FRPR�HQ�VLVWHPDV�PiV�UHGXFLGRV�FRPR�DQLOORV�\�GLVFRV�GH�GLIHUHQWHV�
WDPDxRV�>�������@��VL�ELHQ�FRQ�PRGHORV�VLPSOLILFDGRV��(O�HVWXGLR�DTXt�SURSXHVWR�LQFRUSRUD�
XQ� HVSHFWUR� GH� HQHUJtDV� PiV� UHDOLVWD�� OR� TXH� SHUPLWLUi� REWHQHU� XQRV� UHVXOWDGRV� PiV�
FHUFDQRV�D�SRVLEOHV�PHGLGDV� H[SHULPHQWDOHV�� VLHPSUH�TXH� OD�H[WUDFFLyQ�GH� WLHPSRV�\�HO�
SURSLR�IHQyPHQR�GH�OD�UHJHQHUDFLyQ�VH�UHDOL]DQ�VLQ�LQFRQYHQLHQWHV��

�

����'HWDOOHV�FRPSXWDFLRQDOHV�
�

&RPR�\D�VH�KD�PHQFLRQDGR��SDUD�HO�HVWXGLR�GHO�=LWWHUEHZHJXQJ�\�VX�FRPSRUWDPLHQWR�FRQ�OD�
FXUYDWXUD�QR�VH�KDQ�UHDOL]DGR�FiOFXORV�QXHYRV��SXHVWR�TXH�QR�VH�WUDWD�GH�XQD�FRQGLFLyQ�R�
XQ� HQWRUQR�DO� TXH� VRPHWHU� DO� IUDJPHQWR�� SRU� HO� FRQWUDULR�� FXDOTXLHUD� GH� ORV� EDUULGRV� GH�
FXUYDWXUD�TXH�KHPRV�KHFKR�KDVWD�DKRUD�VHUtD�XQ�FDQGLGDWR�YiOLGR�SDUD�HVWH�HVWXGLR��$TXt�
XVDUHPRV�ORV�SULPHURV�GDWRV�REWHQLGRV��ORV�GH�OD�HVIHUD�ILMD��

(O�FDPELR�TXH�SHUPLWLUi�DQDOL]DU�HVWH�HVFXUULGL]R�IHQyPHQR�HV��FRPR�VH�SXHGH�GHGXFLU�D�
SDUWLU�GHO�WtWXOR�GHO�FDStWXOR��OD�IRUPD�GHO�SDTXHWH�GH�RQGDV��+DVWD�DKRUD�KHPRV�HPSOHDGR�
XQ�SDTXHWH�JDXVVLDQR��FHQWUDGR�HQ�HO�QLYHO���\�FRQ�DQFKXUD������\�ORV�UHVXOWDGRV�REWHQLGRV�
VRQ�FRQVLGHUDEOHPHQWH�EXHQRV��FRQ� WLHPSRV� IiFLOHV�GH�H[WUDHU�HQ�FDVL� WRGRV�ORV�FDVRV�\�
JUDQGHV�FRLQFLGHQFLDV�FRQ�ORV�YDORUHV�DQDOtWLFRV���

$KRUD�SUREDUHPRV�RWUR�SDTXHWH�GH�RQGDV��VLPLODU�HQ�FRQFHSWR��XQ�SDTXHWH�GH�RQGDV�GREOH��
WDPELpQ�OODPDGR�XQ�FDW�VWDWH��SRU�DQDORJtD�FRQ�HO�IDPRVR�JDWR�GH�6FKU|GLQJHU���IRUPDGR�SRU�
GRV� GLVWULEXFLRQHV� JDXVVLDQDV� VXSHUSXHVWDV�� GH� LGpQWLFD� IRUPD� �OD�PLVPD� DQFKXUD��SHUR�
VLWXDGDV�HQ�]RQDV�RSXHVWDV�GHO�HVSHFWUR��OR�TXH�HQ�HVWH�FDVR�VLJQLILFD�ORV�RUELWDOHV���\�����
3DUD�SRGHU�KDFHU�XQ�EXHQ�SDTXHWH�GH�HVWH�WLSR�VH�KD�SUHVWDGR�DWHQFLyQ�D�FLHUWRV�IDFWRUHV�
TXH�VH�KDQ�LGR�PHQFLRQDQGR��FRPR�FRQVLGHUDU�XQD�]RQD�GH�HQHUJtDV�FRQ�XQD�GLVWULEXFLyQ�
GH�QLYHOHV�SDUHFLGD�HQ�DPEDV�UDPDV�GHO�HVSHFWUR�R�XQD�DQFKXUD�QR�PX\�JUDQGH�SDUD�TXH�
QR� WHQJDPRV�VRODSDPLHQWR�FRQ� OD�RWUD� UDPD��3RU�VXSXHVWR��HO�FDVR� LGHDO�VHUtD� ORJUDU�XQ�
SDTXHWH� WRWDOPHQWH�VLPpWULFR��DOJR�TXH�QR�HV�SRVLEOH�GDGR�TXH�HVWDPRV� WUDEDMDQGR�FRQ�
FiOFXORV�DWRPtVWLFRV��DO�FRQWUDULR�TXH�ORV�PRGHORV�VLPSOLILFDGRV��

(O� SDTXHWH� GH� RQGDV� UHVXOWDQWH� HV�� SXHV�� XQD� VXPD� GH� GRV� GLVWULEXFLRQHV� JDXVVLDQDV��
FDOFXODGDV�GH�OD�PLVPD�IRUPD�TXH�HO�SDTXHWH�VLPSOH�²VLHQGR�XQD�GH�HOODV�SUHFLVDPHQWH�HO�
SDTXHWH�TXH�KHPRV�XVDGR�KDVWD�DKRUD²�\�FRQ�XQD�QRUPDOL]DFLyQ�GH�VXV�FRHILFLHQWHV�SDUD�
TXH�OD�DXWRFRUUHODFLyQ�WHQJD�GH�YDORU�Pi[LPR�OD�XQLGDG��/RV�FRHILFLHQWHV�GH�OD�FRPELQDFLyQ�
OLQHDO�GH�HVWH�SDTXHWH�GH�RQGDV��ORV�FXDOHV�SXHGHQ�YHUVH�JUiILFDPHQWH�HQ�OD�)LJXUD����VH�
GHILQHQ�PHGLDQWH�OD�VLJXLHQWH�H[SUHVLyQ��
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)LJXUD� ����&RHILFLHQWHV� GHO� SDTXHWH�GH�RQGDV�GREOH�� FHQWUDGR�HQ� ORV�RUELWDOHV� �� \� ����$PEDV� VHFFLRQHV� VRQ�
VLPpWULFDV�� \� DO� LJXDO� TXH� FRQ�HO� SDTXHWH� VLPSOH�� GH� ORV� FLQFR�QLYHOHV� TXH� LQWHUYLHQHQ�HQ�FDGD�XQD� VROR� ORV�
FHQWUDOHV�FRQWULEX\HQ�VLJQLILFDWLYDPHQWH��

3RU�VXSXHVWR��WRGR�HO�GHVDUUROOR�TXH�YLPRV�SDUD�OD�HYROXFLyQ�WHPSRUDO�GHO�SDTXHWH�VLPSOH�
VH�FRPSOLFD�FXDQGR�HPSOHDPRV�XQR� IRUPDGR�SRU�GRV�JDXVVLDQDV��SHUR�HO� UHVXOWDGR� ILQDO�
WDPSRFR�HV�PX\�GLIHUHQWH�\�VH�SXHGH�UHDOL]DU�XQ�DQiOLVLV�VHPHMDQWH��$Vt��SRU�HMHPSOR��FRQ�
HO�SDTXHWH�VLPSOH� OOHJDPRV�D�TXH� OD�DXWRFRUUHODFLyQ� ILQDO� �VX�PyGXOR��SRGtD�H[SUHVDUVH�
FRPR�XQD�VXPD�GH�FRVHQRV�FX\RV�DUJXPHQWRV�HUDQ�ODV�GLIHUHQWHV�WUDQVLFLRQHV�HQHUJpWLFDV�
SRVLEOHV�HQ�HO�SDTXHWH��DO�DSDUHFHU�ODV�GLIHUHQFLDV�GH�HQHUJtDV��3XHVWR�TXH�HO�FDUiFWHU�GH�
GREOH� JDXVVLDQD� VH� UHFRJH� HQ� ORV� FRHILFLHQWHV� FM� \� FN�� OD� H[SUHVLyQ� JHQHUDO� GH� OD�
DXWRFRUUHODFLyQ�WDPELpQ�WLHQH�OD�PLVPD�IRUPD��

� ȁۦȰሺݔǡ ǡݔሻȁȰሺݐ Ͳሻۧȁଶ �ൌ෍ห ௝ܿห
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�
(Q�QXHVWUR�FDVR�GH�XQ�SDTXHWH�GH�RQGDV�GREOH��VH�SXHGH�HPSOHDU�XQD�LQWHUSUHWDFLyQ�YLVXDO�
SDUD�REVHUYDU�ODV�QXHYDV�LQWHUDFFLRQHV�TXH�DSDUHFHQ�HPSOHDQGR��SRU�HMHPSOR��XQD�PDWUL]�
TXH�UHSUHVHQWH�ODV�FRQWULEXFLRQHV�D�HVWH�VXPDWRULR�HQ�IXQFLyQ�GH�ORV�SURGXFWRV�FMāFN��)LJXUD�
�����

&RPR�SXHGH�REVHUYDUVH��DO�PXOWLSOLFDU� ORV�GRV�FRHILFLHQWHV�VH�REWLHQHQ�GLIHUHQWHV�]RQDV��
UHSUHVHQWDGDV�SRU�WRQDOLGDGHV�PiV�RVFXUDV��FRQ�FRQWULEXFLRQHV�HQ�OD�PDWUL]�GH�SURGXFWRV��
SDUD�HO�SDTXHWH�GREOH�VH�YHQ�FXDWUR�]RQDV��GH�ODV�FXDOHV�ODV�VLWXDGDV�HQ�OD�GLDJRQDO�SULQFLSDO�
VRQ�ODV�GHELGDV�D�SURGXFWRV�GHQWUR�GH�OD�PLVPD�JDXVVLDQD�²ORV�SDTXHWHV�LQGLYLGXDOHV²�
PLHQWUDV� TXH� OD� GLDJRQDO� VHJXQGDULD� GD� FXHQWD� GH� ORV� SURGXFWRV� HQWUH� JDXVVLDQDV��
²LQWHUDFFLyQ� HQWUH� SDTXHWHV²�� /D� HYROXFLyQ� ILQDO� VHUtD� SXHV� OD� VXPD� GH� HVWDV� GRV�
FRPSRQHQWHV��



�

�

���� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

$QWHULRUPHQWH�PHQFLRQDPRV�TXH��SDUWLHQGR�GH�OD�
VXPD�GH�FRVHQRV��ORV�SHULRGRV�FOiVLFRV�VH�GHEHQ�
D� ODV� WUDQVLFLRQHV�GHQWUR�GHO�PLVPR�SDTXHWH�GH�
RQGDV��PLHQWUDV�TXH� ORV�GH�UHYLYDO�VXUJHQ�GH� OD�
LQWHUIHUHQFLD�FRQVWUXFWLYD�GH�pVWDV��(Q�HVWH�FDVR�
REWHQHPRV� DGHPiV� WUDQVLFLRQHV� HQWUH� GLVWLQWRV�
SDTXHWHV�� FRQ� XQD� GLIHUHQFLD� HQHUJpWLFD�PXFKR�
PD\RU�\�XQDV�FRQWULEXFLRQHV�HTXLSDUDEOHV��GDQGR�
OXJDU�D�XQD�RVFLODFLyQ�DGLFLRQDO�GH�SHULRGR�PXFKR�
PiV�UHGXFLGR��HO�=LWWHUEHZHJXQJ��

7DPELpQ� VH� SXHGH� DSUHFLDU� HQ� OD� PDWUL]� GH�
FRHILFLHQWHV�TXH�HQ�OD�LQWHUDFFLyQ�HQWUH�SDTXHWHV�
OD� PD\RU� FRQWULEXFLyQ� YHQGUi� GH� OD� GLIHUHQFLD�
HQHUJpWLFD� HQWUH� ORV� QLYHOHV� �� \� ���� XQD�
FRQWULEXFLyQ�DGHPiV�PD\RU�TXH� ODV� WUDQVLFLRQHV�
GHQWUR� GH� FDGD� SDTXHWH�� SXHV� ORV� FRHILFLHQWHV�
Pi[LPRV� VH� DQXODEDQ� DO� FRUUHVSRQGHU� D�

SURGXFWRV�GH�OD�GLDJRQDO��tQGLFHV�M�\�N�LJXDOHV��\�SRU�HOOR�XQD�GLIHUHQFLD�GH�HQHUJtD�QXOD���6H�
SXHGH� UHODFLRQDU� HVWH� KHFKR� FRQ� OD� H[SUHVLyQ� GHO� =LWWHUEHZHJXQJ� HQ� OD� DSUR[LPDFLyQ�
DQDOtWLFD�HPSOHDGD���
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ͲǨ ൉ ԰ߨʹ
ʹ�ȁܧሺ݊଴ሻȁ

��ൌ �
԰ߨ

ȁܧሺ݊଴ሻȁ
� ������

�
/D�IyUPXOD�JHQHUDO�SDUD�HO�UHVWR�GH�ORV�WLHPSRV�WLHQH�HO�IDFWRULDO�FRUUHVSRQGLHQWH�\��ʌ԰�HQ�
HO� QXPHUDGRU�� SRQLHQGR� HO� =LWWHUEHZHJXQJ� GH� HVWD� IRUPD� REWHQHPRV� XQD� GLIHUHQFLD� GH�
HQHUJtD� GHO�GREOH� GHO�RUELWDO� FHQWUDO�� OR� FXDO� HQFDMD� FRQ� TXH� OD� LQWHUDFFLyQ� HQWUH� QLYHOHV�
RSXHVWRV����\����HQ�HVWH�FDVR��\�FRQVLGHUDQGR�VXV�HQHUJtDV�LJXDO�HQ�YDORU�SXHVWR�TXH�OD�
DSUR[LPDFLyQ�VH�GHILQLy�SDUD�XQ�HVSHFWUR�VLPpWULFR��VHD� OD�SULQFLSDO� UHVSRQVDEOH�GH�HVWH�
WLHPSR��

$�SDUWLU� GH�HVWH�PRPHQWR��HO�HVWXGLR�GH� OD�HYROXFLyQ� WHPSRUDO�HV� LGpQWLFR�� VH�FDOFXOD�HO�
PyGXOR�GH�OD�DXWRFRUUHODFLyQ�D�OR�ODUJR�GH�XQ�LQWHUYDOR�GH�WLHPSR�\�VH�H[WUDHQ�ORV�WLHPSRV�
GH�UHJHQHUDFLyQ�FRQ�ORV�PpWRGRV�\D�YLVWRV��/DV�DSUR[LPDFLRQHV�DQDOtWLFDV�WDPELpQ�WHQGUiQ�
FDELGD�HQ�HVWD�WDUHD�FRPR�KHUUDPLHQWD�GH�JXtD��FRQ�OD�VDOYHGDG�GH�TXH�KDEUi�GRV�YDORUHV�
DQDOtWLFRV� SDUD� FDGD� WLHPSR�� FDGD� XQR� GH� HOORV� UHVXOWDQWH� GH� DMXVWDU� OD� UDPD� SRVLWLYD� R�
QHJDWLYD� GHO�HVSHFWUR��&RPR� OD�HYROXFLyQ� WHPSRUDO� HQJORED� WRGRV� ORV� IHQyPHQRV�� HVWRV�
YDORUHV�DQDOtWLFRV�QR�VLHPSUH�VHUiQ�WDQ�~WLOHV�FRPR�HQ�HO�FDVR�VLPSOH��

(VWRV�UHVXOWDGRV�VH�PXHVWUDQ�HQ�OD�)LJXUD�����GRQGH�REVHUYDPRV�XQD�HYROXFLyQ�WHPSRUDO�
TXH��DXQTXH�QR�HV�WDQ�YLVXDOPHQWH�RUGHQDGD�FRPR�OD�UHVXOWDQWH�FRQ�HO�SDTXHWH�VLPSOH��Vt�
SUHVHQWD�FODUDPHQWH�RVFLODFLRQHV�HYLGHQWHV�TXH�FRUUHVSRQGHQ�DO�WLHPSR�GH�WUHSLGDFLyQ�\�DO�
WLHPSR� FOiVLFR� UHVSHFWLYDPHQWH�� 6LJXLHQGR� ODV� HVWUDWHJLDV� GHVFULWDV� DQWHULRUPHQWH��
�H[WUDFFLyQ�GHO�Pi[LPR�\�FiOFXOR�GH�OD�HQYROYHQWH��SRGHPRV�REWHQHU�ORV�YDORUHV�GH�HVWRV�
WLHPSRV��

�

)LJXUD�����5HSUHVHQWDFLyQ�PDWULFLDO�GHO�SURGXFWR�
FMāFN�DO�FDOFXODU�HO�PyGXOR�GH�OD�DXWRFRUUHODFLyQ��
&DGD�FDVLOOD�LQGLFD�FRQ�VX�FRORUDFLyQ�OD�PDJQLWXG�
GHO�SURGXFWR�FRUUHVSRQGLHQWH�D�GLFKR�VXPDQGR��
PiV� RVFXUR� FXDQWR� PD\RU� VHD� VX� YDORU�� /RV�
Q~PHURV�H[WHUQRV�LQGLFDQ�ORV�YDORUHV�GH�QM�\�QN
FRUUHVSRQGLHQWHV��



� �����(IHFWR�GHO�SDTXHWH�GH�RQGDV�

�

�

)LJXUD�����(YROXFLyQ�WHPSRUDO�GHO�IUDJPHQWR�HVIpULFR�GH�UDGLR������HPSOHDQGR�XQ�SDTXHWH�GREOH��6H�KDQ�LQFOXLGR�
ORV�YDORUHV�DQDOtWLFRV�SDUD�ORV�WUHV�WLHPSRV�HQ�ODV�UDPDV�SRVLWLYD�\�QHJDWLYD�GHO�HVSHFWUR��

(O� WLHPSR� GH� UHYLYDO�� SRU� RWUD� SDUWH�� UHTXHULUtD� EXVFDU� DOJXQD� SHULRGLFLGDG� HQ� HO�
FRPSRUWDPLHQWR�GH�ODV�RVFLODFLRQHV�FOiVLFDV��DOJR�TXH��HQ�SULQFLSLR��QR�HV�WDUHD�IiFLO��6L�ELHQ�
HV� FLHUWR� TXH� ORV� YDORUHV� DQDOtWLFRV�SXHGHQ� VHUYLU� GH� D\XGD�� \� HQ�DOJXQRV� FDVRV� LQGLFDU�
FLHUWDV�HVWUXFWXUDV�FRPSOHMDV�HQ�ODV�TXH�FDOFXODU�HQYROYHQWHV�VXFHVLYDV��QR�SDUHFH�KDEHU�
DOJ~Q�SXQWR�FRP~Q�DO�TXH�UHIHULUQRV�FRPR�HO�WLHPSR�GH�UHYLYDO�HQ�ODV�VHULHV�GH�FiOFXORV�\D�
TXH�QR�DGRSWD�XQD�HVWUXFWXUD�UHFRQRFLEOH��

3RU�HOOR��\�GDGR�OR�FRQRFLGR�VREUH�HO�WLHPSR�GH�UHYLYDO��TXL]i�VHD�PiV�EHQHILFLRVR�FRQVLGHUDU�
RWUDV�HVWUDWHJLDV�D�OD�KRUD�GH�HVWLPDU�VX�YDORU��3XHVWR�TXH�VH�WLHQHQ�DGHPiV�ORV�GDWRV�GH�
ODV�HYROXFLRQHV� WHPSRUDOHV�GH�FDGD�SDTXHWH�SRU� VHSDUDGR�� SRGHPRV� UHSUHVHQWDUODV��DVt�
FRPR�VX�VXPD��SDUD�FRPSUREDU� VL�SXHGHQ�SURSRUFLRQDU�DOJXQD�SLVWD�VREUH�HO� WLHPSR�GH�
UHYLYDO��'LFKD�UHSUHVHQWDFLyQ�VH�PXHVWUD�HQ�OD�)LJXUD�����

&RPR�\D�SRGtD�VRVSHFKDUVH��OD�VXPD�GH�DPEDV�HYROXFLRQHV�WHPSRUDOHV�HV�SUiFWLFDPHQWH�
LGpQWLFD�D�OD�IRUPD�JHQHUDO�GH�OD�HYROXFLyQ�GHO�SDTXHWH�GREOH��FRQILUPDQGR�XQD�YH]�PiV�TXH�
OD� LQWHUDFFLyQ�HQWUH�SDTXHWHV� HV�HO�RULJHQ� GHO� =LWWHUEHZHJXQJ�� /DV�HVWUXFWXUDV�GH� IRUPD�
LQFLHUWD�UHVXOWDQ�VHU�ODV�VXSHUSRVLFLRQHV�GH�ODV�RVFLODFLRQHV�GHO�UHYLYDO�GH�DPERV�SDTXHWHV��
FXDQGR� DPEDV� SURGX]FDQ� XQD� LQWHUIHUHQFLD� FRQVWUXFWLYD� DGHFXDGD�� OD� DXWRFRUUHODFLyQ�
DGRSWDUi�YDORUHV�HOHYDGRV�\�VH�SRGUi�H[WUDHU�HO�WLHPSR�GH�UHYLYDO��

/RFDOL]DU� HVWD� LQWHUIHUHQFLD�HQWUH� ORV� WLHPSRV�GH� UHYLYDO� LQGLYLGXDOHV�HV�XQD� RSFLyQ�PiV�
DVHTXLEOH�TXH�REVHUYDU�ORV�YDORUHV�DQDOtWLFRV��\D�TXH�HVWRV�QR�WLHQHQ�HQ�FXHQWD�TXH�KD\D�
GRV�SDTXHWHV�D�OD�YH]��FRQ�LQWHUDFFLyQ�HQWUH�HOORV�R�QR���(VWD�LQWHUIHUHQFLD�FRQVWUXFWLYD�VH�
GDUtD�FXDQGR�VXV�SHULRGRV�FRLQFLGDQ�DO�FDER�GH�XQ�FLHUWR�Q~PHUR�GH�RVFLODFLRQHV��HV�GHFLU��
FXDQGR�VH�DOFDQFH�HO�PtQLPR�FRP~Q�P~OWLSOR�GH�DPERV�WLHPSRV�GH�UHYLYDO��VL�ORV�HVFULELPRV�
HQ�XQLGDGHV�TXH�ORV�FRQYLHUWDQ�HQ�Q~PHURV�HQWHURV��
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��

�

)LJXUD� ���� /D�PLVPD� HYROXFLyQ� WHPSRUDO�� SHUR� FRQ� ODV� HYROXFLRQHV� WHPSRUDOHV� GH� ODV� UDPD� SRVLWLYD� �URMD�� \�
QHJDWLYD��D]XO���DVt�FRPR�VX�VXPD��QDUDQMD���/D�VXPD�VH�KD�DPSOLDGR�YHUWLFDOPHQWH�SDUD�TXH�VH�VRODSH�FRQ�OD�
HYROXFLyQ�WHPSRUDO�RULJLQDO��

1XPpULFDPHQWH��GDGR�TXH�DO�SURGXFLUVH�XQ�UHYLYDO�OD�HYROXFLyQ�WHPSRUDO�DGTXLHUH�YDORUHV�
SUy[LPRV� D� ��� EDVWD� FRQ� WRPDU� XQ� SXQWR� GH� SDUWLGD�� FDOFXODU� OD� DXWRFRUUHODFLyQ� SDUD�
GLIHUHQWHV�W�FRQ�XQD�IUHFXHQFLD�HOHYDGD��\�HQ�HO�PRPHQWR�TXH�VH�VXSHUH�XQ�UHVXOWDGR�OtPLWH��
TXH�SXHGH�VHU�SRU�HMHPSOR������R�������VH�HVWXGLD�FRQ�PiV�GHWDOOH�HO�HQWRUQR�HQ�EXVFD�GHO�
UHYLYDO��+DFHU�HVWH�HVFDQHR�GHVGH�HO�W�FHUFDQRV�D���\�FRQ�XQ�EDUULGR�ILQR�²������V�HVWDUtD�
ELHQ�GDGR�TXH�OD�WUHSLGDFLyQ�VXHOH�HVWDU�HQ�ORV�IHPWRVHJXQGRV²�SHUPLWH�REWHQHU�XQ�WLHPSR�
GH�UHYLYDO�R�GH�VHPLUUHYLYDO�GH�IRUPD�GLUHFWD����

(Q�UHVXPHQ��SDUD�HVWH�HVFHQDULR�WDQ�SDUWLFXODU�VH�KDQ�HPSOHDGR�ORV�HVSHFWURV�REWHQLGRV�GH�
ORV� FiOFXORV� HVIpULFRV� FRQ� VXSHUILFLH� ILMD� \� XQ� SDTXHWH� GH� RQGDV� GREOH� FRQ� JDXVVLDQDV�
FHQWUDGDV� HQ� ORV� RUELWDOHV� �� \� ����PX\� VLPLODUHV� DO� SDTXHWH� VLPSOH�� (Q� OD�H[WUDFFLyQ� GH�
WLHPSRV�VH�KD� WUDEDMDGR�SULQFLSDOPHQWH�FRQ�HO� WLHPSR�GH� WUHSLGDFLyQ�\�HO�FOiVLFR��FRQ�XQ�
DQiOLVLV�GH�VX�FRPSRUWDPLHQWR�HQ�IXQFLyQ�GHO�UDGLR�GH�FXUYDWXUD��

�

����5HVXOWDGRV�
�

&RPR�\D�VH�KD�FRPHQWDGR��HO�DQiOLVLV�GH�UHVXOWDGRV�GH�HVWH�FDStWXOR�VHUi�DOJR�GLIHUHQWH�DO�
GH�FDStWXORV�DQWHULRUHV��1R�KDEUi�XQ�HVWXGLR�HQHUJpWLFR��SXHVWR�TXH�ORV�FiOFXORV�HPSOHDGRV�
VRQ�ORV�GH�FXUYDWXUD�HVIpULFD�HQ�VXSHUILFLH�ILMD��\�HO�SULQFLSDO� LQWHUpV�VHUiQ�ORV�WLHPSRV�GH�
UHJHQHUDFLyQ���

$GHPiV�GH� ORV�YDORUHV�H[WUDtGRV�GH� OD�HYROXFLyQ� WHPSRUDO� WDPELpQ�VH� UHSUHVHQWDUiQ� ORV�
REWHQLGRV� FRQ� OD� DSUR[LPDFLyQ� DQDOtWLFD� HQ� DPEDV� UDPDV� GHO� SROLQRPLR� ²GHQRPLQDGRV�
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WLHPSRV�SRVLWLYRV�\�QHJDWLYRV�VHJ~Q�VL�SURFHGHQ�GH�HQHUJtDV�SRVLWLYDV�R�QHJDWLYDV²�SDUD�
FDGD�WLHPSR���

/DV�UHSUHVHQWDFLRQHV�JUiILFDV�VHUiQ��XQD�YH]�PiV��GH�ORV�WLHPSRV�REWHQLGRV�HQ�IXQFLyQ�GH�
OD� FXUYDWXUD�JDXVVLDQD�GHO� IUDJPHQWR����5���(O�DQiOLVLV� VH�FHQWUDUi�HQ� OD� FRPSDUDWLYD�GH�
FRPSRUWDPLHQWRV�HQWUH�SDTXHWHV�\�FRQ�UHVSHFWR�DO�JHQHUDO��ORV�GHWDOOHV�GH�ODV�WHQGHQFLDV��
VX�RULJHQ�\�FRQFOXVLRQHV�H[WUDtGDV�\D�VH�YLHURQ�DQWHULRUPHQWH���

�

D�� 7LHPSR�GH�WUHSLGDFLyQ�
�

(O�DQiOLVLV�GHO�WLHPSR�GH�WUHSLGDFLyQ�HV�FRQVLGHUDEOHPHQWH�VHQFLOOR��\�VH�DVHPHMD�PXFKR�DO�
TXH�VH�KL]R�SDUD�HO�WLHPSR�FOiVLFR�HQ�FDStWXORV�DQWHULRUHV�DO�VHU�HO�WLHPSR�GH�PHQRU�RUGHQ�
GH�PDJQLWXG��FRQ�OD�~QLFD�GLIHUHQFLD�VLHQGR�OD�H[LVWHQFLD�GH�GRV�YDORUHV�DQDOtWLFRV�HQ�OXJDU�
GH�XQR��

(Q�OD�)LJXUD����VH�REVHUYD�TXH��GHVGH�XQ�SXQWR�GH�YLVWD�DQDOtWLFR��ORV�WLHPSRV�GH�WUHSLGDFLyQ�
GH� DPEDV� UDPDV� GHO� HVSHFWUR� PXHVWUDQ� WHQGHQFLDV� RSXHVWDV�� HO� SRVLWLYR� FUHFH� FRQ� OD�
FXUYDWXUD��PLHQWUDV�TXH�HO�QHJDWLYR�GHFUHFH��DPERV�FRQ�WHQGHQFLDV�OLQHDOHV��([LVWH�DGHPiV�
XQ�UDGLR�HQ�HO�FXDO�DPERV�WLHPSRV�FRLQFLGHQ��VREUH����Հ���3RU�VX�SDUWH��HO�WLHPSR�QXPpULFR�
SUHVHQWD� XQ� FRPSRUWDPLHQWR� LQWHUPHGLR�HQWUH�DPEDV� SUHGLFFLRQHV�� FRQ�YDORUHV� VLWXDGRV�
HQWUH� HVWDV�\�XQD� OLJHUD� WHQGHQFLD�GHFUHFLHQWH��D�PRGR�GH� XQ�SURPHGLR�HQWUH� ORV�GDWRV�
DQDOtWLFRV��

/D�LQWHUSUHWDFLyQ�GH�HVWRV�GDWRV�HV�FRQVLGHUDEOHPHQWH�VHQFLOOD��SXHVWR�TXH�HO� WLHPSR�GH�
WUHSLGDFLyQ�HV�LQYHUVDPHQWH�SURSRUFLRQDO�D�OD�HQHUJtD�GHO�QLYHO�FHQWUDO�GHO�SDTXHWH��HVWDV�
UHFWDV�LQGLFDQ�TXH�OD�HQHUJtD�GH�ORV�QLYHOHV���\����GLVPLQX\H�\�DXPHQWD�HQ�YDORU�DEVROXWR�
FRQ� OD�FXUYDWXUD�� UHVSHFWLYDPHQWH��(O�RUELWDO� ���DXPHQWD�PiV�TXH� OR�TXH�HO���GLVPLQX\H��
GDQGR�XQD�UHFWD�FRQ�PD\RU�YDORU�DEVROXWR�GH�OD�SHQGLHQWH��

$�QLYHO�QXPpULFR��HV�HVSHUDEOH�TXH�ORV�WLHPSRV�PHGLGRV�WHQJDQ�YDORUHV�LQWHUPHGLRV��\D�TXH�
OD�HYROXFLyQ�WHPSRUDO�UHSUHVHQWD�ODV�GRV�UDPDV�GHO�HVSHFWUR�D�OD�YH]��SRU�OR�TXH�HO�UHVXOWDGR�
JOREDO� WHQGUi� FRQWULEXFLRQHV�GH� DPERV� YDORUHV� LQGLYLGXDOHV�� 6H� SXHGH� DSUHFLDU� FRPR�HO�
WLHPSR� QXPpULFR� GHFUHFH� OLJHUDPHQWH�� OR� FXDO� FRLQFLGH� FRQ� HO� KHFKR� GH� TXH� OD� UHFWD�
GHVFHQGHQWH��WLHPSR�QHJDWLYR�� WHQJD�XQD�SHQGLHQWH�PiV�SURQXQFLDGD�TXH�OD�DVFHQGHQWH�
�SRVLWLYRV����

'HVGH�XQ�SXQWR�GH�YLVWD�DWyPLFR��VH�SXHGH�FRQVLGHUDU�TXH�DO�DXPHQWDU� OD�FXUYDWXUD�GHO�
VLVWHPD�ORV�RUELWDOHV�S��TXH�VHUiQ�ORV�SULQFLSDOHV�HQ�HVWRV�UDQJRV�GH�HQHUJtD��WDPELpQ�VH�
FXUYDUiQ�UHODWLYDPHQWH�HQWUH�Vt��(VWH�JLUR�UHODWLYR�HQWUH�RUELWDOHV�SXHGH�KDFHU�TXH�ODV�QXEHV�
HOHFWUyQLFDV�HQ� OD� VHFFLyQ�FyQFDYD�FRPSULPLGD�VH�VRODSHQ�HQ�PD\RU�PHGLGD��GDQGR�XQ�
RUELWDO�PiV� HVWDEOH�� FRQ� XQD�HQHUJtD�PD\RU�HQ� YDORU�DEVROXWR�� \� FRQ� HOOR� XQ� WLHPSR� GH�
WUHSLGDFLyQ� GHFUHFLHQWH�� &RQ� HO� RUELWDO� DQWLHQOD]DQWH� UHVSHFWLYR�� HVWD� FXUYDWXUD� LQGXFLGD�
WDPELpQ�PRGLILFDUi�VX�YDORU��SHUR�HQ�PHQRU�PHGLGD�\D�TXH�VH�HQFRQWUDUi�FHQWUDGR�HQ�HO�
ODGR�FRQYH[R�GHO�IUDJPHQWR��(VWD�HVWDELOL]DFLyQ�RUELWDO�UHFXHUGD�D�DOJXQD�GH�ODV�SRVLEOHV�
FDXVDV�GH�OD�FXUYDWXUD�QDWXUDO�GHO�JUDIHQR��XQ�DXPHQWR�HQ�HQHUJtD�HOiVWLFD�D�FDPELR�GH�XQ�
PD\RU�VRODSDPLHQWR�RUELWDO�ORFDO��



�

�

���� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

�

�

)LJXUD�����&RPSRUWDPLHQWR�GHO�WLHPSR�GH�WUHSLGDFLyQ�FRQ�OD�FXUYDWXUD�HVIpULFD��LQFOX\HQGR�ODV�GRV�
DSUR[LPDFLRQHV�DQDOtWLFDV��

�

E�� 7LHPSR�FOiVLFR�
�

3DUD�HO�WLHPSR�FOiVLFR��\�D�GLIHUHQFLD�GH�OR�RFXUULGR�KDVWD�DKRUD��VH�WHQGUiQ�FLQFR�YDORUHV��
'RV� DSUR[LPDFLRQHV� DQDOtWLFDV� SDUD� DPEDV� UDPDV� GHO� HVSHFWUR�� GRV� YDORUHV� QXPpULFRV�
SURFHGHQWHV�GH�FDGD�SDTXHWH�LQGLYLGXDO��\�XQR�JOREDO�H[WUDtGR�GLUHFWDPHQWH�GH�OD�HYROXFLyQ�
WHPSRUDO�� 6L� ELHQ� ORV� WLHPSRV� FOiVLFRV� LQGLYLGXDOHV� QR� VRQ� HVWULFWDPHQWH� QHFHVDULRV�� VX�
REWHQFLyQ� QR� VXSRQH� QLQJ~Q� HVIXHU]R� DGLFLRQDO� \� SXHGHQ� VHUYLU� SDUD� FRPSDUDU� FRQ� HO�
FRPSRUWDPLHQWR�JOREDO�HQ�OXJDU�GH�XWLOL]DU�VROR�ODV�SUHGLFFLRQHV��

(O�HVWXGLR�GHO�WLHPSR�FOiVLFR��)LJXUD�����HV�PX\�VLPLODU�WDQWR�D�OR�YLVWR�FRQ�OD�WUHSLGDFLyQ�
FRPR� D� OR� REVHUYDGR� HQ� HO� FDStWXOR� GH� VXSHUILFLH� ILMD�� OD� DSUR[LPDFLyQ� DQDOtWLFD� SUHGLFH�
WHQGHQFLDV�OLQHDOHV�HQ�GLUHFFLRQHV�RSXHVWDV�SDUD�ORV�WLHPSRV�SRVLWLYR�\�QHJDWLYR��WHQGHQFLDV�
TXH�FRLQFLGHQ�FRQVLGHUDEOHPHQWH�ELHQ�FRQ�ORV�UHVXOWDGRV�QXPpULFRV�SDUD�XQDV�FXUYDWXUDV�
HVSHFtILFDV�� 6LQ� HPEDUJR�� PLHQWUDV� TXH� \D� YLPRV� FRPR� HO� WLHPSR� FOiVLFR� SRVLWLYR� VH�
GHVYLDED�GH�ODV�SUHGLFFLRQHV�SDUD�FXUYDWXUDV�HOHYDGDV��HO�QHJDWLYR�OR�KDFH�SDUD�UHGXFLGDV��
GDQGR�XQD�PXHVWUD�PiV�GH�FRPSRUWDPLHQWRV�RSXHVWRV��
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� �����(IHFWR�GHO�SDTXHWH�GH�RQGDV�

�

)LJXUD�����(IHFWR�GH�OD�FXUYDWXUD�HVIpULFD�HQ�HO�WLHPSR�FOiVLFR�SDUD�HO�SDTXHWH�GREOH��6H�PXHVWUDQ�ORV�YDORUHV�
QXPpULFRV�\�DQDOtWLFRV�LQGLYLGXDOHV��DGHPiV�GHO�WLHPSR�FOiVLFR�JOREDO��

6LPLODU�D�FRQ�OD�WUHSLGDFLyQ��DPEDV�UHFWDV�VH�FRUWDQ�SDUD�XQD�GHWHUPLQDGD�FXUYDWXUD��FRQ�
UDGLR����Հ���LQGLFDQGR�WLHPSRV�FOiVLFRV�LJXDOHV�\��D�QLYHO�HQHUJpWLFR��XQD�WUDQVLFLyQ�SURPHGLR�
VLPLODU�GHQWUR�GH�DPERV�SDTXHWHV��(Q�HVWH�FDVR��VLQ�HPEDUJR��HO�YDORU�JOREDO�DGRSWD�YDORUHV�
FHUFDQRV��SHUR�QR�VLHPSUH�VH�SXHGHQ�FRQVLGHUDU�FRPR�XQ�FRPSRUWDPLHQWR�LQWHUPHGLR��SDUD�
FXUYDWXUDV�JUDQGHV�SXHGH�SDUHFHUOR��SHUR�SDUD�ODV�UHGXFLGDV�HO�JOREDO�HV�PD\RU�TXH�DPERV�
WLHPSRV� LQGLYLGXDOHV�� (VWH� WLHPSR� JOREDO� VH� GHEH� D� OD� LQWHUIHUHQFLD� HQWUH� ORV� WLHPSRV�
LQGLYLGXDOHV��\�GH�IRUPD�VLPLODU�DO�WLHPSR�GH�UHYLYDO�GHO�FDVR�VLPSOH��SRGHPRV�VXJHULU�TXH�
H[SUHVD�XQ�JUDGR�GH�FRPSUHVLyQ�UHODWLYR�D�DPERV�ODGRV�GHO�HVSHFWUR��

&RPR�\D�VH�GLMR�DQWHULRUPHQWH��OD�FXUYDWXUD�HVIpULFD�SURGXFH�XQD�FRPSUHVLyQ�HQ�OD�UDPD�
SRVLWLYD�GHO�HVSHFWUR��\�FRPR�\D�YLHQH�VLHQGR�WHQGHQFLD��HO�FRPSRUWDPLHQWR�RSXHVWR��XQD�
H[SDQVLyQ��HQ�OD�UDPD�QHJDWLYD��(VWR�GD�OXJDU�D�TXH�ORV�QLYHOHV�HQOD]DQWHV�VH�HQFXHQWUHQ�
PiV�HVSDFLDGRV�HQWUH�Vt�TXH�ORV�DQWLHQOD]DQWHV��OR�TXH�DSR\D�GH�QXHYR�HO�PD\RU�JUDGR�GH�
VRODSDPLHQWR�GH�ORV�RUELWDOHV�S�GHELGR�D�OD�FXUYDWXUD���

/D�GLVFRUGDQFLD�HQWUH�ORV�YDORUHV�DQDOtWLFRV�\�ORV�QXPpULFRV�VH�H[SOLFD��GH�QXHYR��FRQ�ODV�
OLPLWDFLRQHV�GH�XQ�PRGHOR�SROLQyPLFR��HPSOHDQGR�XQ�PRGHOR�PiV�VRILVWLFDGR�VH�SRGUtDQ�
REWHQHU�SUHGLFFLRQHV�GH�PD\RU�FDOLGDG���

�

�

F�� 7LHPSR�GH�UHYLYDO�
�

(O�HVWXGLR�GHO�WLHPSR�GH�UHYLYDO�KD�VLGR�HO�PD\RU�UHWR�HQ�HVWH�FDStWXOR�GHELGR��VLQ�GXGD��D�VX�
GLILFXOWDG�GH�REWHQFLyQ��$XQTXH�VH�GLVSRQtD�GH�YDORUHV�DQDOtWLFRV�HVWRV�QR�GHMDQ�GH�SURFHGHU�
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���� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

GH�SDTXHWHV�LQGLYLGXDOHV�\�VX�XWLOLGDG�HQ�XQD�HYROXFLyQ�WHPSRUDO�FRQMXQWD�HV�PXFKR�PiV�
UHGXFLGD��'H� WRGDV� IRUPDV��SXHVWR�TXH�VH� WLHQHQ� ORV�YDORUHV�SDUD�DPEDV� UDPDV�QR�KD\�
LQFRQYHQLHQWH�HQ�KDFHU�XQ�HVWXGLR�FRPSDUDWLYR�SDUD�YHU� ORV�HIHFWRV�GH�FXUYDWXUD�D�XQD�
HVFDOD�PiV�JHQHUDO��GHO�UHYLYDO�JOREDO�\D�VH�KDEODUi�PiV�DGHODQWH��

�

)LJXUD�����(IHFWR�GH�OD�FXUYDWXUD�HVIpULFD�HQ�ORV�WLHPSRV�GH�UHYLYDO�LQGLYLGXDOHV��MXQWR�D�VXV�YDORUHV�DQDOtWLFRV��

2EVHUYDQGR�OD�)LJXUD����SXHGH�YHUVH��SRU�XQ�ODGR��OD�FXUYD�GHFUHFLHQWH�FDUDFWHUtVWLFD�GH�OD�
UDPD�SRVLWLYD��OD�FXDO�\D�VH�REVHUYy�HQ�HO�FDStWXOR�GH�UHVXOWDGRV�FRUUHVSRQGLHQWH��3RU�RWUR��
VH�YH�FyPR�HO�WLHPSR�GH�UHYLYDO�SURFHGHQWH�GH�OD�UDPD�QHJDWLYD�HV�SUiFWLFDPHQWH�FRQVWDQWH�
FRQ� OD�FXUYDWXUD��PX\�VLPLODU�D� OR�YLVWR�SRU�HMHPSOR�HQ� ORV�FDVRV�FLOtQGULFRV��/D�SULQFLSDO�
FRQFOXVLyQ�TXH�VH�H[WUDH�HV�TXH�OD�FXUYDWXUD�WLHQH�SRFR�HIHFWR�HQ�ORV�RUELWDOHV�HQOD]DQWHV�
HQ�HVWH�DVSHFWR��

&RPR� \D� VH�PHQFLRQy�� HO� YDORU� GHO� WLHPSR� GH� UHYLYDO� SXHGH� DIHFWDU� D� ODV� SUHGLFFLRQHV�
DQDOtWLFDV�SDUD�HO�WLHPSR�FOiVLFR��VL�OD�SURSRUFLyQ�HQWUH�DPERV�GLVPLQX\H��(Q�HVWH�FDVR��HO�
WLHPSR� QHJDWLYR� GHVFLHQGH� FRQVLGHUDEOHPHQWH� \� GD� OXJDU� D� XQD� PD\RU� GLVFUHSDQFLD��
PLHQWUDV�TXH�HO�SRVLWLYR��DO�SHUPDQHFHU�FRQVWDQWH��QR�SURYRFD�WDQWR�HVWH�HIHFWR��

([LVWH��DGHPiV��XQ�UDGLR�SDUD�HO�FXDO�DPERV�WLHPSRV�GH�UHYLYDO�FRLQFLGHQ�� LQGLFDQGR�XQD�
HVWUXFWXUD�VLPLODU�D�DPERV�ODGRV�GH�OD�HQHUJtD�GH�)HUPL��(VWH�UDGLR��HQWUH�����Հ�\�����Հ��QR�
FRLQFLGH�FRQ�ORV�FRUUHVSRQGLHQWHV�D�ORV�FUXFHV�SDUD�ORV�WLHPSRV�GH�WUHSLGDFLyQ�\�FOiVLFR��SRU�
OR�TXH�QR�VH�SXHGH�DILUPDU�TXH�HO�HVSHFWUR�VH�YXHOYD�VLPpWULFR�D�QLQJXQD�FXUYDWXUD�GDGD��
$PEDV�UDPDV�SXHGHQ�FRPSDUWLU�DOJXQRV�GHWDOOHV��SHUR�QR�VHU�XQD�FRSLD�VHPHMDQWH��DOJR�
TXH�\D�VH�HVSHUDED�GDGR�TXH�VH�WUDEDMD�FRQ�XQ�PpWRGR�DWRPtVWLFR�\�QR�XQ�PRGHOR�VHQFLOOR��

(Q�FXDQWR�DO�WLHPSR�GH�UHYLYDO�JOREDO��VX�REWHQFLyQ�KD�VXSXHVWR�HO�PD\RU�REVWiFXOR�HQ�HO�
HVWXGLR� GHO� SDTXHWH�GH� RQGDV� GREOH��'H� ORV� GLIHUHQWHV�PpWRGRV� SURSXHVWRV� QLQJXQR� KD�
ORJUDGR�SURSRUFLRQDU�XQRV�UHVXOWDGRV�FRQVLVWHQWHV�FRQ�ORV�TXH�SRGHU�GHVFULELU�XQD�WHQGHQFLD�
GHSHQGLHQWH�GH�OD�FXUYDWXUD���

/D�REWHQFLyQ�GHO� WLHPSR�GH�UHYLYDO�SRU�XQ�EDUULGR� LQWHQVLYR�KD�SURSRUFLRQDGR� UHVXOWDGRV��
SHUR�QR�HUDQ�ORV�HVSHUDGRV��(V�FLHUWR�TXH�VH�KDQ�HQFRQWUDGR�YDORUHV�GH�W�SDUD�ORV�FXDOHV�OD�
DXWRFRUUHODFLyQ� HV� SUiFWLFDPHQWH� ��� DOJR� HVSHUDEOH� GDGR� TXH� OLWHUDOPHQWH� VH� HVWiQ�
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� �����(IHFWR�GHO�SDTXHWH�GH�RQGDV�

FRPSUREDQGR� WRGRV� ORV� YDORUHV� GH� W� SRVLEOHV� KDVWD� HQFRQWUDUOR�� SHUR� SDUD� WRGDV� ODV�
FXUYDWXUDV� HVWH� UHYLYDO� FRPSOHWR� VH� SUHVHQWDED� DO� PLVPR� WLHPSR� W�� FRQ� XQ� YDORU� GH�
��������SV�� OR�TXH�LPSOLFD�TXH�WRGDV�ODV�HYROXFLRQHV�WHPSRUDOHV�HIHFWLYDPHQWH�FRLQFLGHQ�
HQ�HVWH�SXQWR��LQFOXVR�VL�VH�WUDWD�GHO�SDTXHWH�VLPSOH��)LJXUD������

�

)LJXUD�����$OJXQDV�HYROXFLRQHV�WHPSRUDOHV��SODQR���������������������������FRQ�SDTXHWH�VHQFLOOR��HQ�WRUQR�DO�YDORU�
GH���������SV��HQ�HO�FXDO�WRGDV�HOODV�VH�VXSHUSRQHQ��

(VWH� UHVXOWDGR�HV� LQLFLDOPHQWH� LQHVSHUDGR�� \�SDUHFH� LU� HQ�FRQWUD�FRQ�HO�KHFKR�GH�TXH� OD�
HYROXFLyQ�WHPSRUDO�GD�FXHQWD�GHO�HVSHFWUR�GH�HQHUJtDV�GHO�TXH�SURFHGH��1R�HV�DOJR�FX\D�
FDXVD�VHD�OD�FXUYDWXUD��\�SDUD�TXH�WRGRV�ORV�FiOFXORV�HVIpULFRV�OR�FRPSDUWDQ�GHEH�KDEHU�
DOJR�RULJLQDGR�SRU�XQD�FDUDFWHUtVWLFD�FRP~Q��FRPR�HO�WLSR�GH�VXSHUILFLH��HO�DQFODMH�R�HO�FDPSR�
HOpFWULFR��TXH�VRQ�ORV�IDFWRUHV�TXH�VH�KDQ�YLVWR�KDVWD�DKRUD��

(Q�VHJXLGD�VH�FRPSUREy�TXH�QLQJXQR�GH�HVWRV�IDFWRUHV�HUD�HO�UHVSRQVDEOH��SXHV�WDPELpQ�
VH� REVHUYy�HVWH� UHYLYDO�D���������SV�HQ� FiOFXORV�FRQ�RWUDV� VXSHUILFLHV��RWURV�PRGRV� GH�
DQFODMH��FDPSR�HOpFWULFR«�7RGRV�ORV�FiOFXORV�TXH�VH�KDQ�KHFKR�KDVWD�DKRUD�SDUHFHQ�WHQHU�
HVWH� H[WUDxR� FRPSRUWDPLHQWR�� /DV� SRFDV� FDUDFWHUtVWLFDV� FRPXQHV� D� WRGRV� ORV� HMHPSORV�
YLVWRV�VRQ�HO�WDPDxR��HO�PDWHULDO�\�HO�PpWRGR�GH�FiOFXOR��\�FRPHQ]DU�D�HVWXGLDU�HVWRV�IDFWRUHV�
SRU�VL�VH�UHSLWH�QR�SDUHFH�OD�PHMRU�VROXFLyQ��

(Q�VX�OXJDU�VH�SURFHGLy�D�HVWXGLDU�HVWD�HVSHFLH�GH�³WLHPSR�PDHVWUR´�\�VX�YDORU�QXPpULFR��
(VWRV���������SV�VRQ��FRPSDUDQGR�FRQ�HO�UDQJR�QXPpULFR�YLVWR�KDVWD�DKRUD��XQ�WLHPSR�PX\�
JUDQGH��VROR�KHPRV�YLVWR�Q~PHURV�GH�HVWH�FDOLEUH�HQ�OD�GLYHUJHQFLD�GHO�WLHPSR�GH�UHYLYDO�HQ�
HO�KLSHUERORLGH��(VWR�VLJQLILFD�TXH��LQGHSHQGLHQWHPHQWH�GHO�WLSR�GH�WLHPSR�TXH�VH�WUDWH��GH�
DFXHUGR� FRQ� OD� IyUPXOD� JHQHUDO� GHEH� GH� FRUUHVSRQGHU� D� XQ� YDORU� GH� OD� HQHUJtD� �R� VXV�
GHULYDGDV��PX\�SHTXHxR��6H�SXHGH�FDOFXODU�GH�TXp�FDQWLGDGHV�HVWDPRV�KDEODQGR���

� ܶ ൌ
�԰ߨ�ʹ
ܧ ܧ��������� ൌ

�԰ߨ�ʹ
ܶ ൌ

ʹ ൉ ߨ� ൉ ͸ǡͷͺʹ ൉ ͳͲିଵଵ�ܸ݁ ൉ ݏ
ͳͷǡͳͻͺ͵ ൉ ͳͲିଵଶݏ� ൌ ʹǡ͹ʹͳͳͶ ൉ ͳͲିସ�ܸ݁� ������
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���� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

�
2EWHQHPRV�DVt�XQD�HQHUJtD�GH���������H9�TXH��HQ�SULQFLSLR��QR�QRV�GLFH�PXFKR��1R� VH�
FRUUHVSRQGH�FRQ�OD�WROHUDQFLD�DO�HOLPLQDU�OD�GHJHQHUDFLyQ��\�HV�PX\�SHTXHxR�SDUD�VHU�XQ�
DXWRYDORU� GH� HVWH� VLVWHPD�� 6LQ� HPEDUJR�� HVWH� YDORU� QXPpULFR� HV� LGpQWLFR� DO� IDFWRU� GH�
FRQYHUVLyQ�HPSOHDGR�SDUD�SDVDU�HO�HVSHFWUR�D�H9��6L�OR�LQYHUWLPRV��

� ʹǡ͹ʹͳͳͶ ൉ ͳͲିସ�ܸ݁ ൉
ͳ��������
ʹ͹ǡʹͳͳͶ�ܸ݁ ൌ ͳͲିହ��������� ������

�
(VWRV� ����� +DUWUHH� QRV� FRQILUPDQ� HO� RULJHQ� GH� HVWH� WLHPSR�PDHVWUR� FRP~Q� D� WRGRV� ORV�
FiOFXORV��HV�OD�SUHFLVLyQ�QXPpULFD�GH�*DXVVLDQ��7RGRV�ORV�HVSHFWURV�REWHQLGRV�HPSOHDQ���
FLIUDV�GHFLPDOHV��SRU� OR�TXH�OD�YDULDFLyQ�PtQLPD�TXH�VH�SXHGH�REWHQHU�FRQ�HOORV�VHUi�GH�
�������� +DUWUHH�� 6H� SXHGH� LPDJLQDU� TXH� WRGRV� ORV� DXWRYDORUHV� VRQ� P~OWLSORV� GH� HVWD�
SUHFLVLyQ��SRU� OR�TXH� ODV�HYROXFLRQHV� WHPSRUDOHV�GH� ORV�FiOFXORV� OR�PRVWUDUiQ�GH�DOJXQD�
PDQHUD��HQ�HVWH�FDVR��SRU�XQD�UHJHQHUDFLyQ�FRP~Q��3XHVWR�TXH�WRGRV�ORV�FiOFXORV�VH�KDQ�
KHFKR� FRQ� *DXVVLDQ� FRQILJXUDGR� D� OD� PLVPD� SUHFLVLyQ� QXPpULFD�� HV� FRPSUHQVLEOH� TXH�
DSDUH]FD�HQ�WRGRV�ORV�DUFKLYRV�GH�UHVXOWDGRV��

3RU� WDQWR��HVWH� WLHPSR�Pi[LPR� UHSUHVHQWD�HO�KHFKR�GH�TXH�� LQGHSHQGLHQWHPHQWH�GH�VXV�
YDORUHV��SXHVWR�TXH�HVWDPRV� WUDEDMDQGR�FRQ�HVSHFWURV�DSUR[LPDGRV�SRU�Q~PHURV�UHDOHV��
WDUGH�R�WHPSUDQR�VH�GDUi�OD�UHJHQHUDFLyQ�FXiQWLFD��(VWH�YDORU�HV�HVH�PtQLPR�FRP~Q�P~OWLSOR�
D�WRGDV�ODV�RVFLODFLRQHV�YLVWDV�TXH�VH�PHQFLRQy�HQ�HO�GHVDUUROOR�PDWHPiWLFR�GH�OD�HYROXFLyQ�
WHPSRUDO�HQ�HO�FDStWXOR����H�LPSRQH�XQ�OtPLWH�DO�LQWHUYDOR�GH�WLHPSR�TXH�VH�SXHGH�DQDOL]DU�
QXPpULFDPHQWH��PiV�DOOi�GH�HVWH�YDORU�QR�VH�HQFRQWUDUi�QLQJXQD�LQIRUPDFLyQ�DGLFLRQDO��

7DPELpQ�VLJQLILFD�TXH�H[LVWH�XQ�OtPLWH�DO�WLHPSR�GH�UHYLYDO��R�FXDOTXLHU�RWUR��REVHUYDEOH�� OR�
YLPRV�SUHFLVDPHQWH�HQ�HO�HVWXGLR�GH�OD�GLYHUJHQFLD�GHO�KLSHUERORLGH��FXDQGR�VDOtDQ�YDORUHV�
GH� ��� R� KDVWD� ��� SV�� MXVWR� HO� GREOH�� ORV� FXDOHV� HVWDUtDQ� SUHVHQWHV� HQ� WRGRV� ORV� GHPiV�
FiOFXORV��6L�VH�GHVHD�REVHUYDU�WLHPSRV�GH�UHYLYDO�PD\RUHV�\�GLVWLQWRV�D�P~OWLSORV�GH�HVWH�
OtPLWH��VH�GHEH�HPSOHDU�XQD�PD\RU�SUHFLVLyQ�HQ�HO�FiOFXOR��

�

����&RQFOXVLRQHV�
�

(VWH�FDStWXOR� KD�VLGR�FRQVLGHUDEOHPHQWH�GLIHUHQWH�GH� ORV�GHPiV��GDGD� OD�QDWXUDOH]D�GHO�
IHQyPHQR�HVWXGLDGR��HO�DQiOLVLV�FRPSDUDWLYR�UHDOL]DGR�\�ORV�SRU�RWUR�ODGR�H[WUDxRV�KDOOD]JRV�
TXH�VH�KDQ�KHFKR��0XFKDV�GH�ODV�FRQFOXVLRQHV�TXH�VH�SXHGHQ�H[WUDHU�\D�VH�KDQ�H[SXHVWR�
HQ�HO�FDStWXOR�GH�VXSHUILFLH�ILMD��SRU�OR�TXH�DTXt�QRV�FHQWUDUHPRV�HQ�ODV�GHULYDGDV�GHO�HVWXGLR�
FRPSDUDWLYR�\�ORV�QXHYRV�UHVXOWDGRV��

�3RGHPRV� FRPHQ]DU� DILUPDQGR� TXH�� GH� DFXHUGR� FRQ� ODV� VRVSHFKDV� UHVSHFWR� D� OD�
QDWXUDOH]D�GHO�=LWWHUEHZHJXQJ��HVWH�IHQyPHQR�VH�SURGXFH�HQ�HO�JUDIHQR��OD�H[FLWDFLyQ�
VLPXOWDQHD�GH�DPEDV�SDUWHV�GHO�HVSHFWUR�FUHDQGR�XQ�SDTXHWH�GH�RQGDV�GREOH�GD�OXJDU�
D�XQD�LQWHUIHUHQFLD�HQWUH�ODV�GRV�UDPDV�GHO�HVSHFWUR��UHVXOWDQGR�HQ�XQ�PRYLPLHQWR�GH�
DOWD� IUHFXHQFLD�TXH�VH�FXDQWLILFD�D� WUDYpV�GHO� WLHPSR�GH� WUHSLGDFLyQ�� (VWH� WLHPSR�HV�
FRQVLGHUDEOHPHQWH� PHQRU� TXH� HO� WLHPSR� FOiVLFR�� DSUR[LPDGDPHQWH� XQ� RUGHQ� GH�
PDJQLWXG�LQIHULRU��SHUR�VH�SXHGH�REVHUYDU�SHUIHFWDPHQWH�HQ�OD�HYROXFLyQ�WHPSRUDO��



� �����(IHFWR�GHO�SDTXHWH�GH�RQGDV�

�6H�KD�REVHUYDGR�TXH�HO�=LWWHUEHZHJXQJ�HQ�QXHVWURV�VLVWHPDV�QR�GHVDSDUHFH�DO�FDER�
GH�XQ�WLHPSR��DOJR�TXH�FRQWUDVWD�FRQ�ORV�HVWXGLRV�LQLFLDOHV�GH�pVWH�HQ�HO�SURSLR�JUDIHQR�
PRQRFDSD�\�ELFDSD��'HVFRQRFHPRV�TXp�HVWi�WUDV�HVWRV�FRPSRUWDPLHQWRV�WDQ�GLVSDUHV��
SHUR�FRPSDUDQGR�DPERV�VLVWHPDV�GH�HVWXGLR�VRVSHFKDPRV�TXH��PLHQWUDV�HQ�HVH�FDVR�
HVWXGLDEDQ�OD�LQWHUIHUHQFLD�HQWUH�XQ�SDU�HOHFWUyQ�KXHFR�TXH�VH�PRYtD�HQ�XQD�GLUHFFLyQ�
GDGD� ²FRQ� XQD� VHSDUDFLyQ� HQWUH� DPERV� GHELGR� D� ODV� GLIHUHQWHV� YHORFLGDGHV� GH�
SURSDJDFLyQ²��QXHVWUR�VLVWHPD�SXHGH�FRQVLGHUDUVH�XQD�FROHFFLyQ�GH�IUDJPHQWRV�D�ORV�
TXH�VH�OHV�H[FLWD�FRQ�XQ�SXOVR�ODVHU��VLHQGR�HO�SDTXHWH�GH�RQGDV�OD�VXSHUSRVLFLyQ�GH�
ORV�HVWDGRV�H[FLWDGRV��(VWH�FDUiFWHU�FROHFWLYR�KDFH�TXH�ORV�SRVLEOHV�PRYLPLHQWRV�HQ�
FLHUWDV�GLUHFFLRQHV�VH�DQXOHQ�HQWUH�Vt��\�GDGR�TXH�QR�VH�FRQVLGHUD�QLQJ~Q�PHFDQLVPR�
GH�SpUGLGD�GH�HQHUJtD��HO�=LWWHUEHZHJXQJ�SHUVLVWH��

�(O� HVWXGLR� GH� OD� HYROXFLyQ� WHPSRUDO� KD� SUHVHQWDGR� FLHUWDV� GLILFXOWDGHV� DGLFLRQDOHV�
GHELGR� D� ODV� GLIHUHQFLDV� H[LVWHQWHV� UHVSHFWR� DO� FDVR� VLPSOH�� /D� SUHVHQFLD� GH� GRV�
DSUR[LPDFLRQHV�DQDOtWLFDV�SRU�WLHPSR��XQD�SRU�FDGD�UDPD��KD�UHTXHULGR�XQ�DQiOLVLV�PiV�
JOREDO� SXHVWR� TXH� QR� VH� GLVSRQtDQ� GH� SLVWDV� JHQHUDOHV� D� OD� KRUD� GH� EXVFDU� HVWRV�
WLHPSRV��0LHQWUDV�TXH�HO�WLHPSR�GH�WUHSLGDFLyQ�\�HO�FOiVLFR�KDQ�VLGR�IiFLOHV�GH�H[WUDHU��
DO� VHJXLU� HO� PLVPR� SURFHVR� TXH� ORV� YLVWRV� FRQ� HO� SDTXHWH� VLPSOH�� HO� GH� UHYLYDO� KD�
SUHVHQWDGR� XQ� UHWR� DGLFLRQDO�� VH� KDQ� SURSXHVWR� GLIHUHQWHV� HVWUDWHJLDV� DO� UHVSHFWR��
DOJXQDV�PiV�SUiFWLFDV�TXH�RWUDV��

�(O� WLHPSR�GH� WUHSLGDFLyQ�PXHVWUD�XQ�FRPSRUWDPLHQWR�PX\�VHQFLOOR�HQ� IXQFLyQ�GH� OD�
FXUYDWXUD��HO�YDORU�DQDOtWLFR�SRVLWLYR�FUHFH��HO�QHJDWLYR�GHFUHFH�\�HO�QXPpULFR�SUHVHQWD�
XQD� WHQGHQFLD� LQWHUPHGLD��(VWR�GD�FXHQWD�GH�TXH� OD�HYROXFLyQ� WHPSRUDO�PXHVWUD�XQ�
FRPSRUWDPLHQWR�SRQGHUDGR�HQWUH�DPERV�QLYHOHV�FHQWUDOHV��\�TXH�ORV�YDORUHV�DQDOtWLFRV�
LQGLFDQ�VXV�FRPSRUWDPLHQWRV�LQGLYLGXDOHV��ORV�GRV�RUELWDOHV�VH�HVWDELOL]DQ�DO�FXUYDU�HO�
VLVWHPD�� FRQ� XQ�HIHFWR�PiV�SURQXQFLDGR�HQ� HO�HQOD]DQWH�� HQFDMDQGR� FRQ� OD�SRVLEOH�
H[SOLFDFLyQ� GHO� PD\RU� VRODSDPLHQWR� RUELWDO� SDUD� MXVWLILFDU� OD� RQGXODFLyQ� QDWXUDO� GHO�
JUDIHQR��

�(O�WLHPSR�FOiVLFR�SRVLWLYR�HV�HO�TXH�\D�VH�KD�REVHUYDGR�SDUD�HO�FDVR�HVIpULFR��FUHFLHQWH�
\�FRQ�PiV�GLVFUHSDQFLDV�UHVSHFWR�D�ODV�SUHGLFFLRQHV�D�FXUYDWXUDV�HOHYDGDV��(O�QHJDWLYR�
HV�MXVWR�OR�FRQWUDULR��GHFUHFLHQWH�\�DOHMiQGRVH�GHO�YDORU�DQDOtWLFR�UHVSHFWLYR�D�FXUYDWXUDV�
EDMDV��(VWRV�UHVXOWDGRV�LQGLFDQ�HIHFWRV�RSXHVWRV�GH�OD�FXUYDWXUD�HQ�OD�FRPSUHVLyQ�GHO�
HVSHFWUR�HQ�OD�]RQD�WUDEDMDGD��OD�SDUWH�SRVLWLYD�VH�FRPSULPH�\�OD�QHJDWLYD�VH�H[SDQGH��
GDQGR� RUELWDOHV� FDGD� YH]� PiV� HQOD]DQWHV� \� PHQRV� DQWLHQOD]DQWHV�� UHIRU]DQGR� OD�
HVWDELOL]DFLyQ� GH� ORV� RUELWDOHV� FRQ� OD� FXUYDWXUD�� (O� WLHPSR� JOREDO� UHSUHVHQWD� XQD�
SRQGHUDFLyQ�HQWUH�DPEDV�WHQGHQFLDV�\�VX�FDUiFWHU�GHFUHFLHQWH�LQGLFD�XQD�H[SDQVLyQ�
QHWD�HQ�HO�HVSHFWUR��

�3DUD�ORV�WLHPSRV�GH�UHYLYDO�LQGLYLGXDOHV��HO�SRVLWLYR�PXHVWUD�OD�FXUYD�GHFUHFLHQWH�TXH�
\D�VH�KDEtD�YLVWR��PLHQWUDV�TXH�HO�QHJDWLYR�SHUPDQHFH�SUiFWLFDPHQWH�FRQVWDQWH�FRQ�OD�
FXUYDWXUD�� (VWR� LQGLFD� TXH� HQ� OR� UHIHUHQWH� DO� HVSDFLDGR� UHODWLYR� HQWUH� QLYHOHV� OD�
GLVWULEXFLyQ�HQWUH�ORV�RUELWDOHV�HQOD]DQWHV�HV�PiV�HVWDEOH�UHVSHFWR�D�OD�GHIRUPDFLyQ�TXH�
ORV�DQWLHQOD]DQWHV��/DV�DSUR[LPDFLRQHV�DQDOtWLFDV��GH�QXHYR��KDQ�PRVWUDGR�XQD�JUDQ�
VLPLOLWXG�FRQ�ORV�YDORUHV�QXPpULFRV��DXQTXH�HVWR�\D�VH�KDEtD�FRPSUREDGR�HQ�HO�FDStWXOR�
GH�VXSHUILFLH�ILMD��



�

�

���� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

�(O� WLHPSR�GH� UHYLYDO� JHQHUDO�KD� VLGR� WRGR� XQ�GHVDItR�SRU� VX� FDUiFWHU� HOXVLYR� HQ� OD�
HYROXFLyQ� WHPSRUDO�� OD� IDOWD� GH� XQD� IRUPD� FODUD� \� OD� DXVHQFLD� GH� WLHPSRV�DQDOtWLFRV�
JOREDOHV�QRV�KD� OOHYDGR�D�SUREDU�HVWUDWHJLDV�PX\�GLVSDUHV�D� ILQ�GH�H[WUDHU� DOJR�GH�
LQIRUPDFLyQ�� 3XHVWR� TXH� HVWDV� QR� SURSRUFLRQDEDQ� XQD� LQIRUPDFLyQ� ~WLO� DO� QR� SRGHU�
GHILQLUVH� FRQVLVWHQWHPHQWH� R� GDU� WHQGHQFLDV� H[WUDxDV�� DO� ILQDO� VH� KD� UHFXUULGR� D� XQ�
EDUULGR�H[KDXVWLYR�SDUD�REWHQHU�XQ�UHVXOWDGR��ODV�HQYROYHQWHV�HQFDGHQDGDV�UHTXHUtDQ�
XQD�HVWUXFWXUD� UHFRQRFLEOH�HQ� OD�HYROXFLyQ� WHPSRUDO�� \�HO� FiOFXOR�GHO�PtQLPR�FRP~Q�
P~OWLSOR�SRGtD�UHTXHULU�DMXVWDU�FRQVLGHUDEOHPHQWH�ORV�GDWRV��

�(O�HVFDQHR�SRU�IXHU]D�EUXWD�KD�DUURMDGR�XQ�UHVXOWDGR�LPSUHYLVWR��XQ�UHYLYDO�FRPSOHWR�D�
��������SV��HO�FXDO�VH�GD�HQ�WRGRV�ORV�FiOFXORV�YLVWRV�KDVWD�DKRUD��FRQ�LQGHSHQGHQFLD�
GHO�WLSR�GH�SDTXHWH�GH�RQGDV��FXUYDWXUD��DQFODMH��HWF��(VWH�WLHPSR�VH�FRUUHVSRQGHUtD�D�
XQD� HQHUJtD� GH� �������� +DUWUHH�� OD� FXDO� HV� OD� SUHFLVLyQ� QXPpULFD� GH� *DXVVLDQ� DO�
H[SUHVDU�ORV�DXWRYDORUHV�FRQ�FLQFR�GHFLPDOHV��(VWH�WLHPSR�Pi[LPR�LPSRQH�XQ�OtPLWH�
QXPpULFR�D� WRGRV� ORV� UHVXOWDGRV�SUHVHQWHV�HQ� OD�PHPRULD��HO� FXDO� VH�DOFDQ]y� HQ� OD�
GLYHUJHQFLD�GHO�FDVR�KLSHUEyOLFR��\�FXDOTXLHU�]RQD�GH�OD�HYROXFLyQ�WHPSRUDO�SDVDGR�HVWH�
WLHPSR� QR� SURSRUFLRQDUi�PiV� LQIRUPDFLyQ�� $XPHQWDQGR� OD� SUHFLVLyQ� GHO� FiOFXOR� VH�
DPSOLDUtD�HVWD�YHQWDQD�GH�WLHPSRV��

�(O�WLHPSR�Pi[LPR�SHUPLWH�DGHPiV�H[SUHVDU�HO�UHVWR�GH�ORV�WLHPSRV�FRPR�SURSRUFLRQHV�
HQWHUDV��OR�TXH�HQ�SULQFLSLR�D\XGDUtD�HQ�OD�E~VTXHGD�GH�UHJHQHUDFLRQHV�DQWHV�GHO�OtPLWH��
\D� TXH� VH� YHUtDQ� GyQGH� ORV� WLHPSRV� GH� UHYLYDO� GH� DPEDV� UDPDV� HQFDMDUtDQ�� (Q� OD�
SUiFWLFD� QR� VH� KD� REVHUYDGR� TXH� HVWR� RFXUUD� HQ� QLQJ~Q� FDVR�� GHELGR� PiV� D� OD�
LQWHUIHUHQFLD�GHO�=LWWHUEHZHJXQJ�TXH�D�ORV�WLHPSRV�GH�UHYLYDO��SRU�OR�TXH�SDUHFH�TXH�
QR�WLHQH�PXFKR�VHQWLGR�KDEODU�GH�XQ�WLHPSR�GH�UHYLYDO�JOREDO��

&RQFOXLPRV� TXH�� QR� REVWDQWH�� D� SDUWLU� GH� ORV� UHVXOWDGRV� REWHQLGRV� SDUD� ORV� WLHPSRV� GH�
WUHSLGDFLyQ�\�FOiVLFR�VH�KDQ�SRGLGR�REVHUYDU�\�UHDILUPDU�FLHUWRV�SODQWHDPLHQWRV�DFHUFD�GHO�
HIHFWR�GH�OD�FXUYDWXUD�HQ�HO�JUDIHQR�TXH�VH�KDQ�LGR�YLHQGR�D�OR�ODUJR�GH�WRGD�OD�7HVLV��
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� �����&RQFOXVLRQHV�

&RQFOXVLRQHV�
�

(Q�HVWD�7HVLV�'RFWRUDO�VH�KD�UHDOL]DGR�HO�HVWXGLR�GHO�IHQyPHQR�GH�OD�UHJHQHUDFLyQ�FXiQWLFD�
HQ�IUDJPHQWRV�GH�JUDIHQR�XWLOL]DQGR�')7�FRPR�PpWRGR�GH�FiOFXOR�\�REVHUYDQGR�ORV�HIHFWRV�
GH� IDFWRUHV� FRPR� OD� FXUYDWXUD�� HO� DQFODMH� R� HO� FDPSR� HOpFWULFR� HQ� ORV� WLHPSRV� GH�
UHJHQHUDFLyQ��HPSOHDQGR�XQ�SDTXHWH�GH�RQGDV�JDXVVLDQR��(VWD�HV��KDVWD�GRQGH�VDEHPRV��
OD�SULPHUD�YH]�TXH�VH�KD�UHDOL]DGR�HO�HVWXGLR�GH� OD� UHJHQHUDFLyQ�FXiQWLFD�HPSOHDQGR�XQ�
PRGHOR� UHDOLVWD� FRPR�')7�� HQ� FRQWUDSRVLFLyQ� D� ORV�PRGHORV�PiV�DQDOtWLFRV� TXH�VH�KDQ�
HPSOHDGR�GH�IRUPD�KDELWXDO��

6H�KD�HVWXGLDGR�HO�HIHFWR�GH�OD�GHIRUPDFLyQ�HQ�GLFKRV�IUDJPHQWRV�XWLOL]DQGR�XQ�PRGHOR�GH�
VXSHUILFLH�ILMD��REVHUYDQGR�XQD�FLHUWD�FRUUHODFLyQ�HQWUH�OD�FXUYDWXUD�JDXVVLDQD�\�ORV�WLHPSRV�
FOiVLFR�\�GH�UHYLYDO��ODV�GHIRUPDFLRQHV�HVIpULFD�H�KLSHUEyOLFD�SUHVHQWDQ�WHQGHQFLDV�RSXHVWDV�
PLHQWUDV�TXH�OD�FLOtQGULFD�GD�OXJDU�D�YDORUHV�SUiFWLFDPHQWH�FRQVWDQWHV��/D�DSDULFLyQ�GH�XQ�
FRPSRUWDPLHQWR�GLYHUJHQWH� HQ� HO� WLHPSR� GH� UHYLYDO� SDUD� HO� KLSHUERORLGH� HV� VLPLODU� D� ODV�
REVHUYDGDV�HQ�HO�FDVR�SODQR�FRQ�FDPSRV�PDJQpWLFRV��\�VH�SLHQVD�TXH� OD�JHQHUDFLyQ�GH�
SVHXGR�FDPSRV�PDJQpWLFRV�YtD�FXUYDWXUD�QHJDWLYD�SRGUtD�HVWDU�SURYRFDQGR�XQD�WUDQVLFLyQ�
GH�IDVH�HQ�HO�JUDIHQR��6H�WUDWDUtD�GH�OD�SULPHUD�WUDQVLFLyQ�GH�IDVH�HQ�JUDIHQR�VLQ�OD�SUHVHQFLD�
GH�FDPSRV�HOpFWULFRV�\�PDJQpWLFRV�H[WHUQRV���

6H�KD�YLVWR�WDPELpQ�TXH�HO�PRGR�GH�DQFODMH�GHO�IUDJPHQWR�DIHFWD�D�VX�OLEHUWDG�GH�UHODMDFLyQ�
HVWUXFWXUDO��GDQGR�OXJDU�D�QXHYDV�JHRPHWUtDV�GH�PHQRU�HQHUJtD�SDUD�FLHUWDV�FXUYDWXUDV��FRQ�
XQ�FDUDFWHUtVWLFR�DSODQDPLHQWR�FHQWUDO��/RV�WLHPSRV�GH�UHJHQHUDFLyQ�PXHVWUDQ�HVWH�FDPELR�
GH�HVWUXFWXUD�YtD�GHVSOD]DPLHQWRV�EUXVFRV�HQ�ODV�JUiILFDV��SHUR�ODV�WHQGHQFLDV�JHQHUDOHV�
VH�FRQVHUYDQ�UHVSHFWR�DO�FDVR�GH�VXSHUILFLH�ILMD��

/D�DSOLFDFLyQ�GH�XQ�FDPSR�HOpFWULFR�SHUSHQGLFXODU�DO�IUDJPHQWR�HVIpULFR�KD�DUURMDGR�GLYHUVRV�
FRPSRUWDPLHQWRV�GH� ORV� WLHPSRV�GHSHQGLHQGR�GH�VX�VHQWLGR��HQ�HO�PLVPR�VHQWLGR�TXH� OD�
FXUYDWXUD�ORV�WLHPSRV�SUHVHQWDQ�ODV�WHQGHQFLDV�\D�YLVWDV�PiV�DFHQWXDGDV��PLHQWUDV�TXH�HQ�
VHQWLGR�RSXHVWR�VH�DVHPHMDQ�D�ODV�REVHUYDGDV�HQ�HO�KLSHUERORLGH��GLYHUJHQFLD�LQFOXLGD��$�
QLYHO�HQHUJpWLFR�VH�REVHUYD�XQD�HVWDELOL]DFLyQ�GHO�IUDJPHQWR�FXUYDGR�UHVSHFWR�DO�FDVR�SODQR��
UHIOHMDQGR�ODV�REVHUYDFLRQHV�H[SHULPHQWDOHV�GH�FXUYDWXUD�LQGXFLGD�SRU�FDPSRV�HOpFWULFRV��
7DPELpQ�VH�KD�REVHUYDGR�XQ�IHQyPHQR�GH�VXSHUUHYLYDO�FRQ�FDPSR�SRVLWLYR��SHUR�GDGDV�ODV�
GLILFXOWDGHV�WpFQLFDV�QR�VH�KD�DQDOL]DGR�FRQ�SURIXQGLGDG��

(O�XVR�GH�XQ�SDTXHWH�GH�RQGDV�GREOH�HQ�IUDJPHQWRV�HVIpULFRV�KD�SHUPLWLGR�OD�REVHUYDFLyQ�
GHO�=LWWHUEHZHJXQJ�HQ�OD�HYROXFLyQ�WHPSRUDO��FRQ�HO�WLHPSR�GH�WUHSLGDFLyQ�FRPR�SHULRGR��
/RV�WLHPSRV�REVHUYDGRV��WUHSLGDFLyQ�\�FOiVLFR��PXHVWUDQ�XQD�SRQGHUDFLyQ�GH�ORV�HIHFWRV�
VXIULGRV�SRU�DPEDV�UDPDV�GHO�HVSHFWUR��D�PHQXGR�FRQ�WHQGHQFLDV�FRQWUDULDV��PLHQWUDV�TXH�
HO�GH�UHYLYDO�KD�VLGR�SUiFWLFDPHQWH�LPSRVLEOH�GH�REWHQHU�SRU�ORV�PpWRGRV�XVXDOHV��

/D�DSUR[LPDFLyQ�DQDOtWLFD�GH�5RELQHWW�KD�VHUYLGR�GH�JUDQ�D\XGD�D�OD�KRUD�GH�ORFDOL]DU�ORV�
WLHPSRV��\�ORV�YDORUHV�SURSRUFLRQDGRV�FRLQFLGHQ�FRQ�ORV�QXPpULFRV�FRQ�H[WUHPDGD�SUHFLVLyQ��
1R� REVWDQWH�� VH� KDQ� REVHUYDGR� OLPLWDFLRQHV� D� VX� XWLOLGDG�� HVSHFLDOPHQWH� FRQ� HO� WLHPSR�
FOiVLFR� FXDQGR� HO� GH� UHYLYDO� VH� UHGXFH� FRQVLGHUDEOHPHQWH�� (O� WLHPSR� GH� UHYLYDO� QR� KD�
SUHVHQWDGR�QLQJ~Q�SUREOHPD�GH�REWHQFLyQ�SXHVWR�TXH�ORV�VXSHUUHYLYDO�VRQ�WDQ�JUDQGHV�TXH�
QR�SURGXFHQ�LQWHUIHUHQFLD���
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���� 5HJHQHUDFLyQ�FXiQWLFD�HQ�IUDJPHQWRV�GH�JUDIHQR��HIHFWRV�GH�FXUYDWXUD��DQFODMH�
\�FDPSR�HOpFWULFR�

�

�

�

�

�



� �����%LEOLRJUDItD�
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%LEOLRJUDItD�
�
��� &DUERQ��LVRWRSH�GDWD��KWWSV���ZZZ�ZHEHOHPHQWV�FRP�FDUERQ�LVRWRSHV�KWPO���������

��� $OIRQVL��-��6PDOO�FU\VWDO�PRGHOV�IRU�WKH�HOHFWURQLF�SURSHUWLHV�RI�FDUERQ�QDQRWXEHV��
�8QLYHUVLW\�RI�3DGRYD���������

��� 2UELWDO�+\EULGL]DWLRQ�������
KWWSV���FKHP�OLEUHWH[WV�RUJ�&RXUVHV�%HOODUPLQHB8QLYHUVLW\�%8��$B&KHPB���B�&KULVW
LDQVRQ��3KDVHB���$B$WRPVBDQGB0ROHFXOHVB�
BWKHB8QGHUO\LQJB5HDOLW\�����$B0ROHFXODUB6WUXFWXUHBDQGB*HRPHWU\�������$B2UEL
WDOB+\EULGL]DWLRQ��

��� %URGLH��%��&��2Q�WKH�$WRPLF�:HLJKW�RI�*UDSKLWH��3KLORV��7UDQV��5��6RF��/RQGRQ������
���±������������

��� 'HE\H��3��	�6FKHUUHU��3��,QWHUIHUHQ]�DQ�UHJHOORV�RULHQWLHUWHQ�7HLOFKHQ�LP�5|QWJHQOLFKW�
,��3K\V��=HLWVFKULIW�����������������

��� %HUQDO��-��'��7KH�VWUXFWXUH�RI�JUDSKLWH��3URF��5��6RF��/RQGRQ��6HU��$��&RQWDLQ��3DS��D�
0DWK��3K\V��&KDUDFWHU���������±�����������GRL���������UVSD������������

��� :DOODFH��3��5��7KH�%DQG�7KHRU\�RI�*UDSKLWH��3K\V��5HY���������±�����������
GRL���������3K\V5HY���������

��� 6FKDIKDHXWO��&��8HEHU�GLH�9HUELQGXQJHQ�GHV�.RKOHQVWRIIHV�PLW�6LOLFLXP��(LVHQ�XQG�
DQGHUHQ�0HWDOOHQ��ZHOFKH�GLH�YHUVFKLHGHQHQ�*DOOXQJHQ�YRQ�5RKHLVHQ��6WDKO�XQG�
6FKPLHGHHLVHQ�ELOGHQ��-��I�U�3UDNW��&KHPLH��������±�����������
GRL���������SUDF��������������

��� 2VKLPD��&��	�1DJDVKLPD��$��8OWUD�WKLQ�HSLWD[LDO�ILOPV�RI�JUDSKLWH�DQG�KH[DJRQDO�ERURQ�
QLWULGH�RQ�VROLG�VXUIDFHV��-��3K\V��&RQGHQV��0DWWHU�����±����������GRL��������������
��������������

���� *HLP��$��.��	�.LP��3��&DUERQ�:RQGHUODQG��6FL��$P�������������

���� )UDGNLQ��(��&ULWLFDO�EHKDYLRU�RI�GLVRUGHUHG�GHJHQHUDWH�VHPLFRQGXFWRUV��,,��6SHFWUXP�
DQG�WUDQVSRUW�SURSHUWLHV�LQ�PHDQ�ILHOG�WKHRU\��3K\V��5HY��%���������±������������
GRL���������3K\V5HY%����������

���� 1RYRVHORY��.��6��HW�DO��(OHFWULF�)LHOG�(IIHFW�LQ�$WRPLFDOO\�7KLQ�&DUERQ�)LOPV��6FLHQFH�
�����������������±�����������GRL���������VFLHQFH����������

���� 7KH�1REHO�3UL]H�LQ�3K\VLFV�������
KWWSV���ZZZ�QREHOSUL]H�RUJ�SUL]HV�SK\VLFV������VXPPDU\���

���� &RRSHU��'��5��HW�DO��([SHULPHQWDO�5HYLHZ�RI�*UDSKHQH��,651�&RQGHQV��0DWWHU�3K\V��
�������±����������GRL����������������������

���� &5&�+DQGERRN�RI�&KHPLVWU\�DQG�3K\VLFV���&5&�3UHVV���������

���� *UDSKLWH�DQG�3UHFXUVRUV���&5&�3UHVV���������GRL������������������������
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���� 1L��=��+��HW�DO��*UDSKHQH�7KLFNQHVV�'HWHUPLQDWLRQ�8VLQJ�5HIOHFWLRQ�DQG�&RQWUDVW�
6SHFWURVFRS\��1DQR�/HWW���������±������������GRL���������QO������P��

���� /LSVRQ��+��	�6WRNHV��$��5��$�1HZ�6WUXFWXUH�RI�&DUERQ��1DWXUH���������±�����������
GRL���������������D���

���� /DW\FKHYVNDLD��7��HW�DO��6WDFNLQJ�WUDQVLWLRQ�LQ�UKRPERKHGUDO�JUDSKLWH��)URQW��3K\V������
�±���������GRL���������V���������������\��

���� 7LDQ��:���/L��:���<X��:��	�/LX��;��$�5HYLHZ�RQ�/DWWLFH�'HIHFWV�LQ�*UDSKHQH��7\SHV��
*HQHUDWLRQ��(IIHFWV�DQG�5HJXODWLRQ��0LFURPDFKLQHV���������������
GRL���������PL���������

���� .LUFKQHU��(��0��	�+LUVFK��7��5HFHQW�GHYHORSPHQWV�LQ�FDUERQ�EDVHG�WZR�GLPHQVLRQDO�
PDWHULDOV��V\QWKHVLV�DQG�PRGLILFDWLRQ�DVSHFWV�IRU�HOHFWURFKHPLFDO�VHQVRUV��0LFURFKLP��
$FWD�����������������GRL���������V�������������������

���� 0H\HU��-��&��HW�DO��2Q�WKH�URXJKQHVV�RI�VLQJOH��DQG�EL�OD\HU�JUDSKHQH�PHPEUDQHV��
6ROLG�6WDWH�&RPPXQ����������±�����������GRL���������M�VVF��������������

���� 3HLHUOV��5��4XHOTXHV�SURSULpWpV�W\SLTXHV�GHV�FRUSV�VROLGHV��$QQ��O¶LQVWLWXW�+HQUL�
3RLQFDUp�������±������������

���� /DQGDX��/��2Q�WKH�WKHRU\�RI�SKDVH�WUDQVLWLRQV��-��([S��7KHRU��3K\V����±�����������

���� 0H\HU��-��&��HW�DO��7KH�VWUXFWXUH�RI�VXVSHQGHG�JUDSKHQH�VKHHWV��1DWXUH��������±���
�������GRL���������QDWXUH�������

���� 'HQJ��6��	�%HUU\��9��:ULQNOHG��ULSSOHG�DQG�FUXPSOHG�JUDSKHQH��$Q�RYHUYLHZ�RI�
IRUPDWLRQ�PHFKDQLVP��HOHFWURQLF�SURSHUWLHV��DQG�DSSOLFDWLRQV��0DWHU��7RGD\��������±
�����������GRL���������M�PDWWRG��������������

���� )DVROLQR��$���/RV��-��+��	�.DWVQHOVRQ��0��,��,QWULQVLF�ULSSOHV�LQ�JUDSKHQH��1DW��0DWHU�����
���±�����������GRL���������QPDW������

���� &DUOVVRQ��-��0��*UDSKHQH��%XFNOH�RU�EUHDN��1DW��0DWHU��������±�����������
GRL���������QPDW������

���� ,VKLJDPL��0���&KHQ��-��+���&XOOHQ��:��*���)XKUHU��0��6��	�:LOOLDPV��(��'��$WRPLF�
VWUXFWXUH�RI�JUDSKHQH�RQ�6L2����1DQR�/HWW���������±������������
GRL���������QO������D��

���� *HULQJHU��9��HW�DO��,QWULQVLF�DQG�H[WULQVLF�FRUUXJDWLRQ�RI�PRQROD\HU�JUDSKHQH�GHSRVLWHG�
RQ�6L2���3K\V��5HY��/HWW��������±���������GRL���������3K\V5HY/HWW�������������

���� /XQGHEHUJ��0��%��	�)RON��-��$��5LSSOHG�JUDSKHQH�LQ�DQ�LQ�SODQH�PDJQHWLF�ILHOG��(IIHFWV�
RI�D�UDQGRP�YHFWRU�SRWHQWLDO��3K\V��5HY��/HWW��������������
GRL���������3K\V5HY/HWW�������������

���� 6WRO\DURYD��(��HW�DO��2EVHUYDWLRQ�RI�JUDSKHQH�EXEEOHV�DQG�HIIHFWLYH�PDVV�WUDQVSRUW�
XQGHU�JUDSKHQH�ILOPV��1DQR�/HWW��������±�����������GRL���������QO������[��

���� /HFRQWH��1��HW�DO��*UDSKHQH�EXEEOHV�DQG�WKHLU�UROH�LQ�JUDSKHQH�TXDQWXP�WUDQVSRUW��
1DQRVFDOH��������±������������GRL���������F�QU�����N��

���� *HRUJLRX��7��HW�DO��*UDSKHQH�EXEEOHV�ZLWK�FRQWUROODEOH�FXUYDWXUH��$SSO��3K\V��/HWW������
����±������������GRL��������������������
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���� *HLP��$��.��	�1RYRVHORY��.��6��7KH�ULVH�RI�JUDSKHQH��1DW��0DWHU��������±�����������
GRL���������QPDW������

���� /LX��)���0LQJ��3��	�/L��-��$E�LQLWLR�FDOFXODWLRQ�RI�LGHDO�VWUHQJWK�DQG�SKRQRQ�LQVWDELOLW\�RI�
JUDSKHQH�XQGHU�WHQVLRQ��3K\V��5HY��%�������������������
GRL���������3K\V5HY%������������

���� -LQJ��<���6XQ��<���1LX��+��	�6KHQ��-��&KLUDOLW\�DQG�VL]H�GHSHQGHQW�HODVWLF�SURSHUWLHV�RI�
VLOLFHQH�QDQRULEERQV�XQGHU�XQLD[LDO�WHQVLRQ����WK�,QW��&RQI��)UDFW��������,&)���������
����±�������������

���� 6WHHO�SURSHUWLHV��KWWSV���ZZZ�D]RP�FRP�DUWLFOH�DVS["$UWLFOH,' ������

���� 7XQJVWHQ�FDUELGH�SURSHUWLHV��KWWSV���ZZZ�D]RP�FRP�SURSHUWLHV�DVS["$UWLFOH,' ������

���� /HH��&���:HL��;���.\VDU��-��:��	�+RQH��-��0HDVXUHPHQW�RI�WKH�(ODVWLF�3URSHUWLHV�DQG�
,QWULQVLF�6WUHQJWK�RI�0RQROD\HU�*UDSKHQH��6FLHQFH������������������±�����������
GRL���������VFLHQFH����������

���� &DR��.��HW�DO��(ODVWLF�VWUDLQLQJ�RI�IUHH�VWDQGLQJ�PRQROD\HU�JUDSKHQH��1DW��&RPPXQ��
���������������GRL���������V�������������������

���� =KDQJ��3��HW�DO��)UDFWXUH�WRXJKQHVV�RI�JUDSKHQH��1DW��&RPPXQ������±���������
GRL���������QFRPPV������

���� /HH��-��+���/R\D��3��(���/RX��-��	�7KRPDV��(��/��'\QDPLF�PHFKDQLFDO�EHKDYLRU�RI�
PXOWLOD\HU�JUDSKHQH�YLD�VXSHUVRQLF�SURMHFWLOH�SHQHWUDWLRQ��6FLHQFH�������������������±
������������GRL���������VFLHQFH����������

���� *UDQWDE��5���6KHQR\��9��%��	�5XRII��5��6��$QRPDORXV�VWUHQJWK�FKDUDFWHULVWLFV�RI�WLOW�
JUDLQ�ERXQGDULHV�LQ�JUDSKHQH��6FLHQFH������������������±�����������
GRL���������VFLHQFH����������

���� /HH��*��+��HW�DO��+LJK�VWUHQJWK�FKHPLFDO�YDSRU�GHSRVLWHG�JUDSKHQH�DQG�JUDLQ�
ERXQGDULHV��6FLHQFH�������������������±������������GRL���������VFLHQFH����������

���� 3DUN��<��	�+\XQ��6��(IIHFWV�RI�JUDLQ�VL]H�GLVWULEXWLRQ�RQ�WKH�PHFKDQLFDO�SURSHUWLHV�RI�
SRO\FU\VWDOOLQH�JUDSKHQH��-��.RUHDQ�&HUDP��6RF���������±�����������
GRL���������NFHUV���������������

���� =KDQJ��7���/L��;��	�*DR��+��)UDFWXUH�RI�JUDSKHQH��D�UHYLHZ��,QW��-��)UDFW��������±���
�������GRL���������V������������������

���� 0HUPLQ��1��'��	�:DJQHU��+��$EVHQFH�RI�IHUURPDJQHWLVP�RU�DQWLIHUURPDJQHWLVP�LQ�
RQH��RU�WZR�GLPHQVLRQDO�LVRWURSLF�+HLVHQEHUJ�PRGHOV��3K\V��5HY��/HWW����������±
������������GRL���������3K\V5HY/HWW����������

���� +X��<��	�:DQJ��%��9LEUDWLRQDO�VWDELOLW\�RI�JUDSKHQH��$,3�$GY������������
GRL��������������������

���� *ULPD��-��1��HW�DO��7DLORULQJ�JUDSKHQH�WR�DFKLHYH�QHJDWLYH�SRLVVRQ¶V�UDWLR�SURSHUWLHV��
$GY��0DWHU����������±������������GRL���������DGPD������������

���� +DGOH\��3��7LJKW�ELQGLQJ��
KWWS���ODPS[�WXJUD]�DW�aKDGOH\�VV��EDQGV�WEWDEOH�WEWDEOH�KWPO��

���� 0LUy��3���$XGLIIUHG��0��	�+HLQH��7��$Q�DWODV�RI�WZR�GLPHQVLRQDO�PDWHULDOV��&KHP��6RF��
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���� .KDQ��$��,���3DXO��5��	�6XEULQD��6��&KDUDFWHUL]DWLRQ�RI�WKHUPDO�DQG�PHFKDQLFDO�
SURSHUWLHV�RI�VWDQHQH�QDQRULEERQV��$�PROHFXODU�G\QDPLFV�VWXG\��56&�$GY����������±
�������������GRL���������F�UD�����D��

���� 3HLHUOV��5��	�%DUXW��$��2��0RUH�6XUSULVHV�LQ�7KHRUHWLFDO�3K\VLFV��$PHULFDQ�-RXUQDO�RI�
3K\VLFV�YRO�������������GRL������������������

���� /HH��6��+��HW�DO��%DQG�JDS�RSHQLQJ�E\�WZR�GLPHQVLRQDO�PDQLIHVWDWLRQ�RI�SHLHUOV�
LQVWDELOLW\�LQ�JUDSKHQH��$&6�1DQR��������±������������GRL���������QQ���������

���� (RP��'��	�.RR��-��<��'LUHFW�PHDVXUHPHQW�RI�VWUDLQ�GULYHQ�.HNXOp�GLVWRUWLRQ�LQ�
JUDSKHQH�DQG�LWV�HOHFWURQLF�SURSHUWLHV��1DQRVFDOH����������±�������������
GRL���������G�QU�����F��

���� 6LOYHU��3K\VLFDO�3URSHUWLHV��KWWSV���ZZZ�ZHEHOHPHQWV�FRP�VLOYHU�SK\VLFV�KWPO���������

���� %RORWLQ��.��,��HW�DO��8OWUDKLJK�HOHFWURQ�PRELOLW\�LQ�VXVSHQGHG�JUDSKHQH��6ROLG�6WDWH�
&RPPXQ����������±�����������GRL���������M�VVF��������������

���� %LVWULW]HU��5��	�0DF'RQDOG��$��+��0RLUp�EDQGV�LQ�WZLVWHG�GRXEOH�OD\HU�JUDSKHQH��3URF��
1DWO��$FDG��6FL��8��6��$������������±�������������GRL���������SQDV�������������

���� &DR��<��HW�DO��8QFRQYHQWLRQDO�VXSHUFRQGXFWLYLW\�LQ�PDJLF�DQJOH�JUDSKHQH�
VXSHUODWWLFHV��1DWXUH��������±����������GRL���������QDWXUH�������

���� /X��;��HW�DO��6XSHUFRQGXFWRUV��RUELWDO�PDJQHWV�DQG�FRUUHODWHG�VWDWHV�LQ�PDJLF�DQJOH�
ELOD\HU�JUDSKHQH��1DWXUH���������±�����������GRL���������V������������������

���� &DVWUR�1HWR��$��+���*XLQHD��)���3HUHV��1��0��5���1RYRVHORY��.��6��	�*HLP��$��.��7KH�
HOHFWURQLF�SURSHUWLHV�RI�JUDSKHQH��5HY��0RG��3K\V���������±�����������
GRL���������5HY0RG3K\V���������

���� *yPH]�$\DOD��,��6LPXODFLyQ�SRU�RUGHQDGRU�GH�OD�LQWHUDFFLyQ�GH�PROpFXODV�SHTXHxDV�
FRQ�QDQRHVWUXFWXUDV�GH�FDUERQR���8QLYHUVLGDG�GH�%XUJRV���������
GRL����������������������

���� %ULJJV��%��'��HW�DO��(OHFWURPHFKDQLFDO�UREXVWQHVV�RI�PRQROD\HU�JUDSKHQH�ZLWK�
H[WUHPH�EHQGLQJ��$SSO��3K\V��/HWW�������±���������GRL��������������������

���� )XKUHU��0��6��&ULWLFDO�PDVV�LQ�JUDSKHQH��6FLHQFH�������������������±������������
GRL���������VFLHQFH����������

���� 2EHQJ��<��	�6ULQLYDVDQ��3��*UDSKHQH��,V�LW�WKH�IXWXUH�IRU�VHPLFRQGXFWRUV"�$Q�
RYHUYLHZ�RI�WKH�PDWHULDO��GHYLFHV��DQG�DSSOLFDWLRQV��(OHFWURFKHP��6RF��,QWHUIDFH�����
��±����������GRL�����������)�����LI��

���� $UHOODQR��/��0��HW�DO��0RGXODWLQJ�FKDUJH�FDUULHU�GHQVLW\�DQG�PRELOLW\�LQ�GRSHG�
JUDSKHQH�E\�FRYDOHQW�IXQFWLRQDOL]DWLRQ��&KHP��&RPPXQ����������±�������������
GRL���������F�FF�����I��

���� &RUWLMR��$��	�9R]PHGLDQR��0��$��+��(IIHFWV�RI�WRSRORJLFDO�GHIHFWV�DQG�ORFDO�FXUYDWXUH�
RQ�WKH�HOHFWURQLF�SURSHUWLHV�RI�SODQDU�JUDSKHQH��1XFO��3K\V��%���������±�����������
GRL���������M�QXFOSK\VE��������������

���� -D\DVHQD��%��	�6XEELDK��6��$�QRYHO�PHFKDQLFDO�FOHDYDJH�PHWKRG�IRU�V\QWKHVL]LQJ�
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IHZ�OD\HU�JUDSKHQHV��1DQRVFDOH�5HV��/HWW������±���������GRL�����������������;���
����

���� 3DWRQ��.��5��HW�DO��6FDODEOH�SURGXFWLRQ�RI�ODUJH�TXDQWLWLHV�RI�GHIHFW�IUHH�IHZ�OD\HU�
JUDSKHQH�E\�VKHDU�H[IROLDWLRQ�LQ�OLTXLGV��1DW��0DWHU���������±�����������
GRL���������QPDW������

���� 0DQGDO��3���1DLN��0��-��3��	�6DKD��0��5RRP�7HPSHUDWXUH�6\QWKHVLV�RI�*UDSKHQH�
1DQRVKHHWV��&U\VW��5HV��7HFKQRO�������±���������GRL���������FUDW������������

���� +HUQDQGH]��<��HW�DO��+LJK�\LHOG�SURGXFWLRQ�RI�JUDSKHQH�E\�OLTXLG�SKDVH�H[IROLDWLRQ�RI�
JUDSKLWH��1DW��1DQRWHFKQRO��������±�����������GRL���������QQDQR�����������

���� /X��.��/��HW�DO��0HFKDQLFDO�GDPDJH�RI�FDUERQ�QDQRWXEHV�E\�XOWUDVRXQG��&DUERQ�1��<��
�������±�����������GRL����������������������������;��

���� /LDQJ��;��HW�DO��(OHFWURVWDWLF�)RUFH�$VVLVWHG�([IROLDWLRQ�RI�3UHSDWWHUQHG�)HZ�/D\HU�
*UDSKHQHV�LQWR�'HYLFH�6LWHV��1DQR�/HWW��������±�����������GRL���������QO������]��

���� (LJOHU��6��HW�DO��:HW�FKHPLFDO�V\QWKHVLV�RI�JUDSKHQH��$GY��0DWHU����������±�����
�������GRL���������DGPD������������

���� (O�.DG\��0��)���6WURQJ��9���'XELQ��6��	�.DQHU��5��%��/DVHU�VFULELQJ�RI�KLJK�
SHUIRUPDQFH�DQG�IOH[LEOH�JUDSKHQH�EDVHG�HOHFWURFKHPLFDO�FDSDFLWRUV��6FLHQFH����������
���������±������������GRL���������VFLHQFH����������

���� 6DGUL��5��HW�DO��([SHULPHQWDO�VWXG\�RQ�WKHUPR�SK\VLFDO�DQG�UKHRORJLFDO�SURSHUWLHV�RI�
VWDEOH�DQG�JUHHQ�UHGXFHG�JUDSKHQH�R[LGH�QDQRIOXLGV��+\GURWKHUPDO�DVVLVWHG�
WHFKQLTXH��-��'LVSHUV��6FL��7HFKQRO����������±������������
GRL��������������������������������

���� /LX��:���/L��+���;X��&���.KDWDPL��<��	�%DQHUMHH��.��6\QWKHVLV�RI�KLJK�TXDOLW\�PRQROD\HU�
DQG�ELOD\HU�JUDSKHQH�RQ�FRSSHU�XVLQJ�FKHPLFDO�YDSRU�GHSRVLWLRQ��&DUERQ�1��<������
����±������������GRL���������M�FDUERQ��������������

���� 3OHWLNRVLü��,��HW�DO��'LUDF�FRQHV�DQG�PLQLJDSV�IRU�JUDSKHQH�RQ�,U�������3K\V��5HY��/HWW��
������±���������GRL���������3K\V5HY/HWW�������������

���� 6XWWHU��3��:���)OHJH��-��,��	�6XWWHU��(��$��(SLWD[LDO�JUDSKHQH�RQ�UXWKHQLXP��1DW��0DWHU��
������±�����������GRL���������QPDW������

���� )LUVW��3��1��HW�DO��(SLWD[LDO�JUDSKHQHV�RQ�VLOLFRQ�FDUELGH��056�%XOO���������±����
�������GRL���������PUV����������

���� 5XDQ��0��HW�DO��(SLWD[LDO�JUDSKHQH�RQ�VLOLFRQ�FDUELGH��,QWURGXFWLRQ�WR�VWUXFWXUHG�
JUDSKHQH��056�%XOO����������±������������GRL���������PUV�����������

���� .RV\QNLQ��'��9��HW�DO��/RQJLWXGLQDO�XQ]LSSLQJ�RI�FDUERQ�QDQRWXEHV�WR�IRUP�JUDSKHQH�
QDQRULEERQV��1DWXUH���������±�����������GRL���������QDWXUH�������

���� -LDR��/���=KDQJ��/���:DQJ��;���'LDQNRY��*��	�'DL��+��1DUURZ�JUDSKHQH�QDQRULEERQV�
IURP�FDUERQ�QDQRWXEHV��1DWXUH���������±�����������GRL���������QDWXUH�������

���� 7DWWL��5��HW�DO��7RZDUGV�URRP�WHPSHUDWXUH�VLQJOH�OD\HU�JUDSKHQH�V\QWKHVLV�E\�&���
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����� 'UHLVRZ��)��HW�DO��&ODVVLFDO�VLPXODWLRQ�RI�UHODWLYLVWLF�=LWWHUEHZHJXQJ�LQ�SKRWRQLF�
ODWWLFHV��3K\V��5HY��/HWW��������±���������GRL���������3K\V5HY/HWW�������������

����� 9DLVKQDY��-��<��	�&ODUN��&��:��2EVHUYLQJ�=LWWHUEHZHJXQJ�ZLWK�XOWUDFROG�DWRPV��3K\V��
5HY��/HWW��������±���������GRL���������3K\V5HY/HWW�������������

����� /HEODQF��/��-��HW�DO��'LUHFW�REVHUYDWLRQ�RI�]LWWHUEHZHJXQJ�LQ�D�%RVH�(LQVWHLQ�
FRQGHQVDWH��1HZ�-��3K\V�������������GRL��������������������������������

����� *DUFtD��7���5RGUtJXH]�%ROtYDU��6���&RUGHUR��1��$��	�5RPHUD��(��:DYHSDFNHW�UHYLYDOV�
LQ�PRQROD\HU�DQG�ELOD\HU�JUDSKHQH�ULQJV��-��3K\V��&RQGHQV��0DWWHU������������
GRL���������������������������������
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�

$� FRQWLQXDFLyQ�� VH� PXHVWUD� OD� OLVWD� GH� LOXVWUDFLRQHV� TXH� KDQ� DSDUHFLGR� HQ� HVWD� 7HVLV��
HQWHQGLpQGRVH� FRPR� LOXVWUDFLRQHV� DTXHOODV� LPiJHQHV� HPSOHDGDV� FRPR� DSR\R� H[SOLFDWLYR��
PiV�TXH�FRPR�UHSUHVHQWDFLyQ�GH�ORV�UHVXOWDGRV�REWHQLGRV��

�

,OXVWUDFLyQ����)RUPDFLyQ�GH�RUELWDOHV�KtEULGRV�VS���FRQ�VX�GLVWULEXFLyQ�HVSDFLDO��)XHQWH��>�@
������������������������������������������������������������������������������������������������������������������������������������������������������
,OXVWUDFLyQ����)RUPDFLyQ�GH�RUELWDOHV�KtEULGRV�VS���FRQ�VX�GLVWULEXFLyQ�HVSDFLDO��)XHQWH��>�@
������������������������������������������������������������������������������������������������������������������������������������������������������
,OXVWUDFLyQ����)RUPDFLyQ�GH�RUELWDOHV�KtEULGRV�VS��FRQ�VX�GLVWULEXFLyQ�HVSDFLDO��)XHQWH�>�@����
,OXVWUDFLyQ����5HSUHVHQWDFLyQ�DUWtVWLFD�GH�OD�HVWUXFWXUD�KH[DJRQDO�GHO�JUDIHQR��)XHQWH��
KWWSV���HQ�ZLNLSHGLD�RUJ�ZLNL�*UDSKHQH����������������������������������������������������������������������������������������
,OXVWUDFLyQ����$OJXQRV�GHIHFWRV�HVWUXFWXUDOHV�GHO�JUDIHQR��RULJLQDGRV�SRU�OD�URWDFLyQ�GH�
HQODFHV��DUULED��L]TXLHUGD�\�FHQWUR���OD�XQLyQ�GH�OiPLQDV��DUULED��GHUHFKD��R�OD�SpUGLGD�GH�
iWRPRV��DEDMR���)XHQWH�>��@���������������������������������������������������������������������������������������������������������
,OXVWUDFLyQ����(VWUXFWXUD�GHO�y[LGR�GH�JUDIHQR��*2��\�GHO�y[LGR�UHGXFLGR��U*2��WUDV�OD�
HOLPLQDFLyQ�GH�PXFKRV�JUXSRV�IXQFLRQDOHV��)XHQWH��>��@������������������������������������������������������������
,OXVWUDFLyQ����2QGXODFLRQHV�QDWXUDOHV�GHO�JUDIHQR�²ELFDSD��HQ�HVWH�FDVR²�REWHQLGDV�SRU�
GLIUDFFLyQ�GH�HOHFWURQHV�GH�KD]�FRQYHUJHQWH��)XHQWH�>��@����������������������������������������������������������
,OXVWUDFLyQ����'HULYDFLyQ�GH�GLIHUHQWHV�HVWUXFWXUDV�GH�FDUERQR�D�SDUWLU�GHO�JUDIHQR��
IXOOHUHQRV��L]TXLHUGD���QDQRWXERV�FHQWUR��\�JUDIHQR�PXOWLFDSD�JUDILWR��GHUHFKD���)XHQWH��>��@
������������������������������������������������������������������������������������������������������������������������������������������������������
,OXVWUDFLyQ����(VWUXFWXUD�GH�EDQGDV�GHO�SROLDFHWLOHQR�LGHDO��L]TXLHUGD��\�UHDO��GHUHFKD��
FDOFXODGDV�SRU�7LJKW�%LQGLQJ��3XHGH�YHUVH�OD�IRUPDFLyQ�GH�XQ�JDS�GH�HQHUJtD�GHELGR�D�OD�
GLVWRUVLyQ�GH�3HLHUOV��)XHQWH�>��@�������������������������������������������������������������������������������������������������
,OXVWUDFLyQ�����9HFWRUHV�GH�UHG�GHO�JUDIHQR��MXQWR�D�ORV�GRV�VXEJUXSRV�GH�iWRPRV�RUELWDOHV��
)XHQWH�>��@������������������������������������������������������������������������������������������������������������������������������������
,OXVWUDFLyQ�����L]TXLHUGD���%DQGDV�GHO�JUDIHQR�FDOFXODGDV�SRU�7LJKW�%LQGLQJ��FRQ�OD�
UHSUHVHQWDFLyQ�GH�OD�]RQD�GH�%ULOORXLQ�HQWUH�HOODV�\�ORV�SXQWRV�GH�FRQWDFWR��)XHQWH��
KWWSV���HQ�ZLNLSHGLD�RUJ�ZLNL�(OHFWURQLFBSURSHUWLHVBRIBJUDSKHQH������������������������������������������������
,OXVWUDFLyQ�����GHUHFKD���'LDJUDPD�GH�EDQGDV�GHO�JUDIHQR��WDPELpQ�FDOFXODGDV�SRU�7LJKW�
%LQGLQJ��MXQWR�D�ORV�GLIHUHQWHV�SXQWRV�.�HQ�OD�]RQD�GH�%ULOORXLQ��)XHQWH�>��@�����������������������������
,OXVWUDFLyQ�����(VWUXFWXUDV�GH�EDQGDV�GHO�JUDIHQR��VLOLFHQR��JHUPDQHQR�\�HVWDQHQR��GH�
L]TXLHUGD�D�GHUHFKD��FRPSXWDGDV�SRU�')7�FRQ�XQ�IXQFLRQDO�3%(��)XHQWHV��>�����@�����������������
,OXVWUDFLyQ�����9HFWRUHV�XQLWDULRV�GHO�VLVWHPD�GH�FRRUGHQDGDV�GH�+H[)HUD��MXQWR�D�VX�
SUR\HFFLyQ�VREUH�ORV�HMHV�FDUWHVLDQRV�����������������������������������������������������������������������������������������
,OXVWUDFLyQ�����)RUPDV�JHQHUDOHV�GH�ORV�IUDJPHQWRV�KH[DJRQDOHV��L]TXLHUGD��\�
UHFWDQJXODUHV��GHUHFKD��TXH�+H[)HUD�SXHGH�JHQHUDU��6H�KDQ�PDUFDGR�DGHPiV�ORV�
GLIHUHQWHV�WLSRV�GH�ERUGHV�HQ�HOORV��FRQ�HO�]LJ]DJ�HQ�D]XO�\�HO�DUPFKDLU�HQ�URMR������������������������
,OXVWUDFLyQ�����(MHPSOR�GH�LQ�IUDJPHQWR�KH[DJRQDO��GLYLGLGR�HQ���VHFWRUHV�LJXDOHV��\�
PRVWUDQGR�ORV�iWRPRV�DGLFLRQDOHV�TXH�IRUPDUtDQ�SDUWH�GH�XQ�IUDJPHQWR�GH����URMR�����
�QDUDQMD��\����DPDULOOR��DQLOORV������������������������������������������������������������������������������������������������������
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,OXVWUDFLyQ�����*HQHUDFLyQ�GH�XQ�IUDJPHQWR�UHFWDQJXODU�SDUWLHQGR�GH�ILODV�LGpQWLFDV��
PRVWUDQGR�OD�FUHDFLyQ�GH�OD�ILOD�LQLFLDO��DUULED���OD�VXSHUSRVLFLyQ�GH�ILODV�LGpQWLFDV��DEDMR��
L]TXLHUGD��\�ORV�iWRPRV�TXH�VH�HOLPLQDQ�SDUD�ORJUDU�XQ�FDVR�VLPpWULFR��DEDMR��GHUHFKD�����������
,OXVWUDFLyQ�����ÈWRPRV�GH�SDVLYDGR�SDUD�XQ�IUDJPHQWR�KH[DJRQDO�GH�Q�DQLOORV��2EVpUYHVH�
FyPR�HQ�FDGD�VHFWRU�WULDQJXODU�VH�HQFXHQWUDQ�Q�SRVLFLRQHV�SDVLYDEOHV������������������������������������
,OXVWUDFLyQ�����ÈWRPRV�GH�SDVLYDGR�SDUD�IUDJPHQWRV�UHFWDQJXODUHV�FRQ�XQ�QXPHUR�LPSDU�
�L]TXLHUGD��\�SDU��GHUHFKD��GH�ILODV��/RV�FRORUHV�LQGLFDQ�D�TXp�iWRPRV�KDFH�UHIHUHQFLD�FDGD�
WpUPLQR�HQ�ODV�HFXDFLRQHV�FRUUHVSRQGLHQWHV�������������������������������������������������������������������������������
,OXVWUDFLyQ�����3DWUyQ�GH�XQD�UHG�KH[DJRQDO�HVWLOR�JUDIHQR�HQ�HO�VLVWHPD�GH�FRRUGHQDGDV�
GH�+H[)HUD��FRQ�ODV�UHFWDV�TXH�GHWHUPLQDQ�OD�SRVLFLyQ�GH�ORV�FHQWURV�GH�ORV�KH[iJRQRV���������
,OXVWUDFLyQ�����(MHPSORV�GH�IUDJPHQWR�KH[DJRQDO��L]TXLHUGD����DQLOORV��\�UHFWDQJXODU�
�GHUHFKD����ILODV����FROXPQDV���MXQWR�D�ODV�UHFWDV�GHOLPLWDQWHV�\�UHJLyQ�GH�EDUULGR���������������������
,OXVWUDFLyQ�����3DWURQHV�GH�JHQHUDFLyQ�GH�XQ�IUDJPHQWR�KH[DJRQDO�GH�JUDIHQR��L]TXLHUGD���
QLWUXUR�GH�ERUR��FHQWUR��\�6L�%1��GHUHFKD��FRQ�OD�DVLJQDFLyQ�GH�HOHPHQWRV�FRUUHVSRQGLHQWH��
/H\HQGD��&���QHJUR��%���URVD��1���D]XO��6L�±�QDUDQMD��������������������������������������������������������������������
,OXVWUDFLyQ�����&RORFDFLyQ�GHO�SDVLYDGR�UHVSHFWR�D�OD�UHG�KH[DJRQDO��HQ�HVWH�FDVR�VH�
PXHVWUD�HO�FDVR�GHO�JUDIHQR��XQ�SDVLYDGR�GH�KLGUyJHQR�\�HO�iWRPR�RSXHVWR�HQ�ERUGH�HQ�OD�
UHG��SDUD�GHILQLU�OD�GLUHFFLyQ�GH�HQODFH����������������������������������������������������������������������������������������
,OXVWUDFLyQ�����)XHU]DV�HOiVWLFDV�RULJLQDGDV�VREUH�XQ�iWRPR�FXDOTXLHUD�SRU�VXV�YHFLQRV��
MXQWR�D�OD�UHVXOWDQWH���������������������������������������������������������������������������������������������������������������������
,OXVWUDFLyQ�����/DV�GLIHUHQWHV�VXSHUILFLHV�SURSXHVWDV�SDUD�HO�IUDJPHQWR�KH[DJRQDO��HVIpULFD�
�DUULED��L]GD����FLOtQGULFD�;��DUULED��FHQWUR���FLOtQGULFD�<��DUULED��GFKD����KLSHUEyOLFD�GH�XQD�KRMD�
�DEDMR��L]GD���\�GH�GRV�KRMDV��DEDMR��GFKD����������������������������������������������������������������������������������
,OXVWUDFLyQ�����=RQDV�GH�DQFODMH�SDUD�OD�FXUYDWXUD�HVIpULFD��FRQ�ERUGHV��L]TXLHUGD��\�
YpUWLFHV��GHUHFKD��ILMRV����������������������������������������������������������������������������������������������������������������
,OXVWUDFLyQ�����=RQDV�GH�DQFODMH�SDUD�OD�FXUYDWXUD�FLOtQGULFD��FRQ�YpUWLFHV�~QLFDPHQWH�SDUD�
HO�FLOLQGUR�;��L]TXLHUGD���\�ERUGHV��FHQWUR��\�YpUWLFHV��GHUHFKD��SDUD�HO�FLOLQGUR�<���������������������
,OXVWUDFLyQ�����=RQDV�GH�DQFODMH�SDUD�HO�KLSHUERORLGH�GH�XQD�KRMD��FRQ�ERUGHV��L]TXLHUGD��\�
YpUWLFHV��GHUHFKD��ILMRV����������������������������������������������������������������������������������������������������������������
,OXVWUDFLyQ�����(VWUXFWXUD�ILQDO�GH�ORV�IUDJPHQWRV�GH�UDGLR����SDUD�ORV�FDVRV�GH�VXSHUILFLH�
ILMD��DUULED���ERUGHV�ILMRV��FHQWUR��\�YpUWLFHV�ILMRV��DEDMR���6H�SXHGH�DSUHFLDU�HO�DSODQDPLHQWR�
FHQWUDO�\�OD�GHIRUPDFLyQ�GH�ORV�ERUGHV�DO�DXPHQWDU�OD�OLEHUWDG�GHO�IUDJPHQWR�SDUD�UHODMDUVH�
�����������������������������������������������������������������������������������������������������������������������������������������������������
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�

$�FRQWLQXDFLyQ��VH�PXHVWUD�OD�OLVWD�GH�ILJXUDV�TXH�KDQ�DSDUHFLGR�HQ�HVWD�7HVLV��HQWHQGLpQGRVH�
FRPR� ILJXUDV� DTXHOODV� LPiJHQHV� HPSOHDGDV� SDUD� PRVWUDU� ORV� UHVXOWDGRV� REWHQLGRV��
KDELWXDOPHQWH�HQ�IRUPD�GH�JUiILFDV��

)LJXUD����3RUFHQWDMH�GH�SXEOLFDFLRQHV�VREUH�HO�JUDIHQR��QDQRWXERV�GH�FDUERQR�\�IXOOHUHQRV�
HQ�:HE�RI�6FLHQFH�HQ�ODV�~OWLPDV�GpFDGDV���������������������������������������������������������������������������������
)LJXUD����(YROXFLyQ�WHPSRUDO�SDUD�XQ�IUDJPHQWR�GH�JUDIHQR�WtSLFR�FRQ�ORV�GRV�SULQFLSDOHV�
WLHPSRV�GH�UHJHQHUDFLyQ��HO�FOiVLFR��QDUDQMD��\�HO�GH�UHYLYDO��DPDULOOR���������������������������������������
)LJXUD����7LHPSR�GH�FiOFXOR�SDUD�XQ�FiOFXOR�FRPSOHWR�GH�XQ�IUDJPHQWR�KH[DJRQDO�HQ�
IXQFLyQ�GH�VX�WDPDxR�������������������������������������������������������������������������������������������������������������������
)LJXUD����0RGHOR�GHO�RVFLODGRU�DUPyQLFR�VLPSOH�SDUD�HO�HQODFH�&���&��FDOFXODGR�SRU�')7�������
)LJXUD����&RPSDUDWLYD�GH�HQHUJtDV�GH�FXUYDWXUD�FRQ�GLVWLQWDV�DSUR[LPDFLRQHV��/'$��%�/<3�
\�XQ�PpWRGR�KtEULGR����������������������������������������������������������������������������������������������������������������������
)LJXUD����&RHILFLHQWHV�GHO�SDTXHWH�GH�RQGDV�JDXVVLDQR�VLPSOH��FHQWUDGR�HQ�HO�RUELWDO���\�
FRQ�DQFKXUD������6H�SXHGH�DSUHFLDU�OD�FRQWULEXFLyQ�GH�FLQFR�QLYHOHV�DO�PLVPR��VLHQGR�ORV�
WUHV�FHQWUDOHV�ORV�PiV�UHOHYDQWHV�������������������������������������������������������������������������������������������������
)LJXUD����&RPSDUDWLYDV�SDUD�HO�WLHPSR�FOiVLFR��DUULED��\�GH�UHYLYDO��DEDMR��SDUD�GLIHUHQWHV�
DSUR[LPDFLRQHV�DQDOtWLFDV�\�VX�YDORU�QXPpULFR���������������������������������������������������������������������������
)LJXUD����L]TXLHUGD���'HWHUPLQDFLyQ�GHO�WLHPSR�FOiVLFR�SRU�E~VTXHGD�GHO�Pi[LPR�ORFDO��6H�
PXHVWUD�HO�YDORU�QXPpULFR��SXQWR��\�HO�DQDOtWLFR��OtQHD�SXQWHDGD�����������������������������������������������
)LJXUD����GHUHFKD���'HWHUPLQDFLyQ�GHO�WLHSR�GH�UHYLYDO�SRU�XQ�DMXVWH�SRU�PtQLPRV�
FXDGUDGRV��6H�PXHVWUD�HO�YDORU�DQDOtWLFR��OtQHD�YHUWLFDO�SXQWHDGD���HO�SROLQRPLR�GH�DMXVWH�
�FXUYD�SXQWHDGD��\�HO�Pi[LPR�REWHQLGR��SXQWR��������������������������������������������������������������������������
)LJXUD�����(VWXGLR�HQHUJpWLFR�SDUD�FiOFXORV�GH�VXSHUILFLH�ILMD��HQ�IXQFLyQ�GHO�WLSR�GH�
VXSHUILFLH�\�UDGLR�GH�FXUYDWXUD��UHVSHFWR�DO�FDVR�SODQR��������������������������������������������������������������
)LJXUD�����7LHPSRV�FOiVLFRV�HQ�VXSHUILFLHV�ILMDV�HQ�IXQFLyQ�GHO�UDGLR�GH�FXUYDWXUD��6H�
PXHVWUDQ�ORV�YDORUHV�QXPpULFRV��SXQWRV��\�ODV�SUHGLFFLRQHV�DQDOtWLFDV��OtQHDV�SXQWHDGDV������
)LJXUD�����7LHPSRV�GH�UHYLYDO�HQ�VXSHUILFLHV�ILMDV�HQ�IXQFLyQ�GHO�UDGLR�GH�FXUYDWXUD��FRQ�ORV�
YDORUHV�QXPpULFRV��SXQWRV��\�SUHGLFFLRQHV�DQDOtWLFDV��OtQHDV�SXQWHDGDV����������������������������������
)LJXUD�����7LHPSR�GH�UHYLYDO�SDUD�HO�FDVR�KLSHUEyOLFR��FRQ�GDWRV�DGLFLRQDOHV�DO�EDUULGR�
HVWiQGDU��6H�SXHGH�REVHUYDU�OD�JUDQ�VLPLOLWXG�HQWUH�YDORUHV�QXPpULFRV�\�DQDOtWLFRV��DPERV�
GDQGR�XQ�FRPSRUWDPLHQWR�GLYHUJHQWH�����������������������������������������������������������������������������������������
)LJXUD�����(QHUJtDV�GH�FXUYDWXUD�SDUD�ORV�IUDJPHQWRV�KH[DJRQDOHV�GH�ERUGHV�ILMRV��DUULED��\�
YpUWLFHV�ILMRV��DEDMR��FRQ�FDGD�XQD�GH�ODV�FXDWUR�VXSHUILFLHV�HVWXGLDGDV�����������������������������������
)LJXUD�����*UiILFDV�FRPSDUDWLYDV�GH�ORV�GLIHUHQWHV�WLSRV�GH�DQFODMH��VXSHUILFLH��ERUGHV�\�
YpUWLFHV�ILMRV��SDUD�FDGD�WLSR�GH�VXSHUILFLH����������������������������������������������������������������������������������
)LJXUD�����&RPSDUDWLYD�GHO�WLHPSR�FOiVLFR�SDUD�IUDJPHQWRV�GH�ERUGHV�ILMRV�HQ�ODV�FXDWUR�
VXSHUILFLHV��LQFOX\HQGR�ORV�YDORUHV�DQDOtWLFRV��OtQHD�GH�SXQWRV��\�QXPpULFRV��PDUFDGRUHV������
)LJXUD�����&RPSDUDWLYD�GHO�WLHPSR�FOiVLFR�SDUD�ORV�IUDJPHQWRV�GH�YpUWLFHV�ILMRV��HQ�WRGDV�
ODV�VXSHUILFLHV��PRVWUDQGR�YDORUHV�DQDOtWLFRV�\�QXPpULFRV���������������������������������������������������������
)LJXUD�����&RPSDUDWLYDV�GHO�WLHPSR�FOiVLFR�SDUD�GLVWLQWRV�PRGRV�GH�DQFODMH�HQ�VXSHUILFLH�
HVIpULFD��DUULED��H�KLSHUEyOLFD��DEDMR���LQFOX\HQGR�YDORUHV�DQDOtWLFRV�\�QXPpULFRV��������������������
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\�FDPSR�HOpFWULFR�

)LJXUD�����7LHPSRV�GH�UHYLYDO�SDUD�ORV�IUDJPHQWRV�GH�ERUGHV�ILMRV��DUULED��\�YpUWLFHV�ILMRV�
�DEDMR��HQ�ODV�FXDWUR�VXSHUILFLHV�HVWXGLDGDV�������������������������������������������������������������������������������
)LJXUD�����&RPSDUDWLYDV�GHO�WLHPSR�GH�UHYLYDO�SDUD�ORV�GLIHUHQWHV�PRGRV�GH�DQFODMH�HQ�ODV�
VXSHUILFLHV�HVWXGLDGDV��LQFOX\HQGR�YDORUHV�QXPpULFRV�\�DQDOtWLFRV��������������������������������������������
)LJXUD�����(VWXGLR�HQHUJpWLFR�SDUD�IUDJPHQWRV�HVIpULFRV�HQ�SUHVHQFLD�GH�XQ�FDPSR�
HOpFWULFR�SHUSHQGLFXODU��7DPELpQ�VH�FRQWHPSOD�OD�ILMDFLyQ�GH�YpUWLFHV�FRPR�DQFODMH�
DOWHUQDWLYR������������������������������������������������������������������������������������������������������������������������������������
)LJXUD�����(IHFWR�GHO�FDPSR�HOpFWULFR�HQ�HO�WLHPSR�FOiVLFR�SDUD�ORV�IUDJPHQWRV�HVIpULFRV�GH�
VXSHUILFLH�ILMD��LQFOX\HQGR�ORV�YDORUHV�QXPpULFRV�\�DQDOtWLFRV�����������������������������������������������������
)LJXUD�����(IHFWR�GHO�FDPSR�HOpFWULFR�HQ�HO�WLHPSR�FOiVLFR�SDUD�ORV�IUDJPHQWRV�GH�YpUWLFHV�
ILMRV��LQFOX\HQGR�GDWRV�QXPpULFRV�\�DQDOtWLFRV����������������������������������������������������������������������������
)LJXUD�����(IHFWR�GHO�FDPSR�HOpFWULFR�HQ�HO�WLHPSR�GH�UHYLYDO�GH�ORV�IUDJPHQWRV�FRQ�
VXSHUILFLH�ILMD��LQFOX\HQGR�GDWRV�QXPpULFRV�\�DQDOtWLFRV�������������������������������������������������������������
)LJXUD�����(IHFWR�GHO�FDPSR�HOpFWULFR�HQ�HO�WLHPSR�GH�UHYLYDO�SDUD�HO�IUDJPHQWR�FRQ�YpUWLFHV�
ILMRV��LQFOX\HQGR�GDWRV�QXPpULFRV�\�DQDOtWLFRV����������������������������������������������������������������������������
)LJXUD�����(YROXFLyQ�WHPSRUDO�GHO�IUDJPHQWR�HVIpULFR�GH�UDGLR�����FRQ�FDPSR�SRVLWLYR��HQ�HO�
FXDO�VH�REVHUYD�XQ�SDWUyQ�GH�LQWHUIHUHQFLD�TXH�LQGLFDUtD�XQ�VXSHUUHYLYDO��DUULED��\�DPSOLDFLyQ�
DOUHGHGRU�GH�ORV�����SV�SDUD�FRPSUREDU�TXH�HQ�HIHFWR�ORV�Pi[LPRV�H[SHULPHQWDQ�XQ�
GHVFHQVR�UHDO������������������������������������������������������������������������������������������������������������������������������
)LJXUD�����7LHPSRV�GH�VXSHUUHYLYDO�H[WUDtGRV�HQ�SUHVHQFLD�GH�FDPSR�HOpFWULFR�SRVLWLYR�SDUD�
ORV�GRV�DQFODMHV�HVWXGLDGRV��������������������������������������������������������������������������������������������������������
)LJXUD�����&RHILFLHQWHV�GHO�SDTXHWH�GH�RQGDV�GREOH��FHQWUDGR�HQ�ORV�RUELWDOHV���\�����$PEDV�
VHFFLRQHV�VRQ�VLPpWULFDV��\�DO�LJXDO�TXH�FRQ�HO�SDTXHWH�VLPSOH��GH�ORV�FLQFR�QLYHOHV�TXH�
LQWHUYLHQHQ�HQ�FDGD�XQD�VROR�ORV�FHQWUDOHV�FRQWULEX\HQ�VLJQLILFDWLYDPHQWH�������������������������������
)LJXUD�����5HSUHVHQWDFLyQ�PDWULFLDO�GHO�SURGXFWR�FMāFN�DO�FDOFXODU�HO�PyGXOR�GH�OD�
DXWRFRUUHODFLyQ��&DGD�FDVLOOD�LQGLFD�FRQ�VX�FRORUDFLyQ�OD�PDJQLWXG�GHO�SURGXFWR�
FRUUHVSRQGLHQWH�D�GLFKR�VXPDQGR��PiV�RVFXUR�FXDQWR�PD\RU�VHD�VX�YDORU��/RV�Q~PHURV�
H[WHUQRV�LQGLFDQ�ORV�YDORUHV�GH�QM�\�QN�FRUUHVSRQGLHQWHV�����������������������������������������������������������
)LJXUD�����(YROXFLyQ�WHPSRUDO�GHO�IUDJPHQWR�HVIpULFR�GH�UDGLR������HPSOHDQGR�XQ�SDTXHWH�
GREOH��6H�KDQ�LQFOXLGR�ORV�YDORUHV�DQDOtWLFRV�SDUD�ORV�WUHV�WLHPSRV�HQ�ODV�UDPDV�SRVLWLYD�\�
QHJDWLYD�GHO�HVSHFWUR������������������������������������������������������������������������������������������������������������������
)LJXUD�����/D�PLVPD�HYROXFLyQ�WHPSRUDO��SHUR�FRQ�ODV�HYROXFLRQHV�WHPSRUDOHV�GH�ODV�UDPD�
SRVLWLYD��URMD��\�QHJDWLYD��D]XO���DVt�FRPR�VX�VXPD��QDUDQMD���/D�VXPD�VH�KD�DPSOLDGR�
YHUWLFDOPHQWH�SDUD�TXH�VH�VRODSH�FRQ�OD�HYROXFLyQ�WHPSRUDO�RULJLQDO����������������������������������������
)LJXUD�����&RPSRUWDPLHQWR�GHO�WLHPSR�GH�WUHSLGDFLyQ�FRQ�OD�FXUYDWXUD�HVIpULFD��LQFOX\HQGR�
ODV�GRV�DSUR[LPDFLRQHV�DQDOtWLFDV����������������������������������������������������������������������������������������������
)LJXUD�����(IHFWR�GH�OD�FXUYDWXUD�HVIpULFD�HQ�HO�WLHPSR�FOiVLFR�SDUD�HO�SDTXHWH�GREOH��6H�
PXHVWUDQ�ORV�YDORUHV�QXPpULFRV�\�DQDOtWLFRV�LQGLYLGXDOHV��DGHPiV�GHO�WLHPSR�FOiVLFR�JOREDO�
�����������������������������������������������������������������������������������������������������������������������������������������������������
)LJXUD�����(IHFWR�GH�OD�FXUYDWXUD�HVIpULFD�HQ�ORV�WLHPSRV�GH�UHYLYDO�LQGLYLGXDOHV��MXQWR�D�VXV�
YDORUHV�DQDOtWLFRV�������������������������������������������������������������������������������������������������������������������������
)LJXUD�����$OJXQDV�HYROXFLRQHV�WHPSRUDOHV��SODQR���������������������������FRQ�SDTXHWH�
VHQFLOOR��HQ�WRUQR�DO�YDORU�GH���������SV��HQ�HO�FXDO�WRGDV�HOODV�VH�VXSHUSRQHQ�����������������������
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