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5HVXPHQ
/D�VHJXQGD�SDUWH�GH�HVWH�DUWtFXOR�DQDOL]D� OD� UHSUHVHQWDFLyQ� GH� iUERO� XWLOL]DGD� SRU� OD� SURJUDPDFLyQ
JHQpWLFD� \� XQ� HVTXHPD� KtEULGR� GH� UHSUHVHQWDFLyQ� DO� TXH� VH� GHQRPLQD� ¦DOJRULWPR� JHQpWLFR
HVWUXFWXUDGR§��$GHPiV��VH�PHQFLRQDQ�EUHYHPHQWH�RWUDV�SURSXHVWDV�GH�XVR�PHQRV�FRP~Q�\�DOJXQDV
GH�ODV�WHQGHQFLDV�IXWXUDV�HQ�HVWD�iUHD�GH�LQYHVWLJDFLyQ�

���5HSUHVHQWDFLyQ�GH�iUERO
8QD� GH� ODV� PHWDV� RULJLQDOHV� GH� OD� ,QWHOLJHQFLD� $UWLILFLDO� �,$�� IXH� OD� JHQHUDFLyQ
DXWRPiWLFD�GH�SURJUDPDV�GH�FRPSXWDGRUD�TXH�SXGLHVHQ�HIHFWXDU�XQD�FLHUWD�WDUHD�
'XUDQWH� YDULRV� DxRV�� VLQ� HPEDUJR�� HVWD� PHWD� SDUHFLy� GHPDVLDGR� DPELFLRVD
SXHVWR� TXH� QRUPDOPHQWH� HO� HVSDFLR� GH� E~VTXHGD� VH� LQFUHPHQWD
H[SRQHQFLDOPHQWH� FRQIRUPH� H[WHQGHPRV� HO� GRPLQLR� GH� XQ� FLHUWR� SURJUDPD� \�
FRQVHFXHQWHPHQWH��FXDOTXLHU� WpFQLFD�WHQGHUi�D�SURGXFLU�SURJUDPDV�QR�YiOLGRV�R
DOWDPHQWH�LQHILFLHQWHV�
$OJXQDV�WpFQLFDV�GH�FRPSXWDFLyQ�HYROXWLYD�LQWHQWDURQ�OLGLDU�FRQ�HO�SUREOHPD�GH�OD
SURJUDPDFLyQ�DXWRPiWLFD�GHVGH�VX�PHUD�FRQFHSFLyQ��SHUR�VXV�QRWDEOHV�IDOODV�D~Q
HQ�GRPLQLRV�PX\�VLPSOHV��KLFLHURQ�TXH�RWURV� LQYHVWLJDGRUHV�GH� OD�FRPXQLGDG�GH
,$�QR�VH�WRPDUDQ�HQ�VHULR�HVWRV�HVIXHU]RV�>�@��6LQ�HPEDUJR��+ROODQG�GHVDUUROOy�HO
FRQFHSWR�PRGHUQR�GHO�$*�GHQWUR�GHO� HQWRUQR�GHO� DSUHQGL]DMH� GH�PiTXLQD� >�@�� \
WRGDYtD� H[LVWH� XQD� FDQWLGDG� FRQVLGHUDEOH� GH� LQYHVWLJDFLyQ� GHQWUR� GH� HVD� iUHD�
DXQTXH�OD�SURJUDPDFLyQ�DXWRPiWLFD�IXH�KHFKD�D�XQ�ODGR�SRU�ORV�LQYHVWLJDGRUHV�GH
,$�GXUDQWH�YDULRV�DxRV��8QD�GH�ODV�UD]RQHV�SRU�ODV�TXH�HVWR�VXFHGLy�IXH�HO�KHFKR
GH�TXH�HO�$*� WLHQH�DOJXQDV� OLPLWDFLRQHV� �REYLDV��FXDQGR�VH�SUHWHQGH�XVDU� SDUD
SURJUDPDFLyQ�DXWRPiWLFD��SDUWLFXODUPHQWH�HQ�WpUPLQRV�GH�OD�UHSUHVHQWDFLyQ�
&RGLILFDU�HO�FRQMXQWR�GH�LQVWUXFFLRQHV�GH�XQ�OHQJXDMH�GH�SURJUDPDFLyQ�\�HQFRQWUDU
XQD� IRUPD� GH� FRPELQDUODV� TXH� WHQJD� VHQWLGR� QR� HV� XQD� WDUHD� VLPSOH�� SHUR� VL
XVDPRV�XQD�HVWUXFWXUD�GH�iUERO�MXQWR�FRQ�FLHUWDV�UHJODV�SDUD�HYLWDU�OD�JHQHUDFLyQ
GH� H[SUHVLRQHV� QR� YiOLGDV�� SRGHPRV� FRQVWUXLU� XQ� HYDOXDGRU� GH� H[SUHVLRQHV
SULPLWLYR� TXH� SXHGD� SURGXFLU� SURJUDPDV� VLPSOHV�� (VWH� IXH� SUHFLVDPHQWH� HO
HQIRTXH�WRPDGR�SRU�-RKQ�.R]D�>�@�SDUD�GHVDUUROODU�OD�GHQRPLQDGD�¦SURJUDPDFLyQ
JHQpWLFD§��HQ�OD�FXDO�VH�XVy�RULJLQDOPHQWH�HO�OHQJXDMH�GH�SURJUDPDFLyQ�/,63�SDUD
DSURYHFKDU�VX�HYDOXDGRU�GH�H[SUHVLRQHV�LQWHJUDGR�DO�LQWpUSUHWH�
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)LJXUD�����8Q�HMHPSOR�GH�XQ�FURPRVRPD�XVDGR�HQ�SURJUDPDFLyQ�JHQpWLFD�

/D�UHSUHVHQWDFLyQ�GH�iUERO�DGRSWDGD�SRU�.R]D�UHTXLHUH�REYLDPHQWH�GH�DOIDEHWRV
GLIHUHQWHV� \� RSHUDGRUHV� HVSHFLDOL]DGRV� SDUD� HYROXFLRQDU� SURJUDPDV� JHQHUDGRV
DOHDWRULDPHQWH� KDVWD� TXH� pVWRV� VH� YXHOYDQ� ����� YiOLGRV� SDUD� UHVROYHU� FLHUWD
WDUHD� SUHGHILQLGD�� DXQTXH� ORV� SULQFLSLRV� EiVLFRV� GH� HVWD� WpFQLFD� SXHGHQ
JHQHUDOL]DUVH�D�FXDOTXLHU�RWUR�GRPLQLR��/RV�iUEROHV�VH�FRPSRQHQ�GH�IXQFLRQHV�\
WHUPLQDOHV��/DV�IXQFLRQHV�XVDGDV�QRUPDOPHQWH�VRQ�ODV�VLJXLHQWHV�>�@�
���2SHUDFLRQHV�DULWPpWLFDV��SRU�HMHPSOR��������u��y�
���)XQFLRQHV�PDWHPiWLFDV��SRU�HMHPSOR��VHQR��FRVHQR��ORJDULWPRV��HWF��
���2SHUDFLRQHV�%RROHDQDV��SRU�HMHPSOR��$1'��25��127�
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���&LFORV��'2�817,/�
���)XQFLRQHV�UHFXUVLYDV
���&XDOTXLHU�RWUD�IXQFLyQ�GHILQLGD�HQ�HO�GRPLQLR�XWLOL]DGR
/DV� WHUPLQDOHV� VRQ� WtSLFDPHQWH� YDULDEOHV� R� FRQVWDQWHV�� \� SXHGHQ� YHUVH� FRPR
IXQFLRQHV�TXH�QR�WRPDQ�DUJXPHQWRV��8Q�HMHPSOR�GH�XQ�FURPRVRPD�TXH�XVD� ODV
IXQFLRQHV�) ^$1'��25��127`�\�ODV�WHUPLQDOHV�7 ^$���$�`�VH�PXHVWUD�HQ�OD�ILJXUD
��
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)LJXUD������/RV�QRGRV�GHO�iUERO�VH�QXPHUDQ�DQWHV�GH�DSOLFDU�HO�RSHUDGRU�GH�FUX]D�
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)LJXUD������/RV�GRV�KLMRV�JHQHUDGRV�GHVSXpV�GH�HIHFWXDU�OD�FUX]D�

/D�FUX]D�SXHGH�HIHFWXDUVH�QXPHUDQGR�ORV�QRGRV�GH�ORV�iUEROHV�FRUUHVSRQGLHQWHV
D�ORV���SDGUHV�HOHJLGRV��YHU�ILJXUD�����\�VHOHFFLRQDQGR��DO�D]DU��XQ�SXQWR�HQ�FDGD
XQR� GH� HOORV� GH� PDQHUD� TXH� ORV� VXE�iUEROHV� SRU� GHEDMR� GH� GLFKR� SXQWR� VH
LQWHUFDPELHQ� �YHU� ILJXUD� ���� GRQGH� VXSRQHPRV� TXH� HO� SXQWR� GH� FUX]D� SDUD� HO
SULPHU�SDGUH�HV���\�SDUD�HO�VHJXQGR�HV����
7tSLFDPHQWH�� ORV� WDPDxRV� GH� ORV� �� iUEROHV� SDGUHV� VHUi� GLIHUHQWH�� FRPR� VH
PXHVWUD�HQ�HO�HMHPSOR�DQWHULRU��7DPELpQ�GHEH�REVHUYDUVH�TXH�VL�HO�SXQWR�GH�FUX]D
HV� OD� UDt]� GH�XQR�GH� ORV�GRV�iUEROHV�SDGUHV�� HQWRQFHV� WRGR�HVH� FURPRVRPD�VH
YROYHUi�XQ�VXE�iUERO�GHO�RWUR�SDGUH��OR�FXDO�SHUPLWH�OD�LQFRUSRUDFLyQ�GH�VXEUXWLQDV
HQ� XQ� SURJUDPD�� 7DPELpQ� HV� SRVLEOH� TXH� ODV� UDtFHV� GH� DPERV� SDGUHV� VHDQ
VHOHFFLRQDGDV�FRPR�SXQWRV�GH�FUX]D��(Q�HVH�FDVR��QR�VH�HIHFW~D�OD�FUX]D��\� ORV
KLMRV�SDVDQ�D�VHU� LGpQWLFRV�D�VXV�SDGUHV��1RUPDOPHQWH�� OD� LPSOHPHQWDFLyQ�GH� OD
SURJUDPDFLyQ�JHQpWLFD�LPSRQH�XQ� OtPLWH�HQ�FXDQWR�D� OD�Pi[LPD�SURIXQGLGDG�TXH
SXHGH�DOFDQ]DU�XQ�iUERO��D�ILQ�GH�HYLWDU�OD�JHQHUDFLyQ��DO�D]DU�\�SURGXFWR�GHO�XVR
GH�OD�FUX]D�\�OD�PXWDFLyQ��GH�iUEROHV�GH�JUDQ�WDPDxR�\�FRPSOHMLGDG�
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)LJXUD������8Q�HMHPSOR�GH�PXWDFLyQ�HQ�OD�SURJUDPDFLyQ�JHQpWLFD�

/D�PXWDFLyQ�VH�HIHFW~D�PHGLDQWH�OD�VHOHFFLyQ��DOHDWRULD��GH�XQ�FLHUWR�SXQWR�GH�XQ
iUERO��(O�VXE�iUERO�TXH�VH�HQFXHQWUH�SRU�GHEDMR�GH�GLFKR�SXQWR�HV� UHHPSOD]DGR
SRU�RWUR�iUERO�JHQHUDGR�DO�D]DU��/D�ILJXUD����PXHVWUD�XQ�HMHPSOR�GHO�XVR�GH�HVWH
RSHUDGRU��HO�SXQWR�GH�PXWDFLyQ�HQ�HVWH�HMHPSOR�HV�HO����
/D� SHUPXWDFLyQ� HV� XQ� RSHUDGRU� DVH[XDO� TXH� HPXOD� HO� HIHFWR� GHO� RSHUDGRU� GH
LQYHUVLyQ�TXH�VH�XVD�HQ�ORV�DOJRULWPRV�JHQpWLFRV�>�@��(VWH�RSHUDGRU�UHRUGHQD�ODV
KRMDV�GH�XQ�VXE�iUERO�XELFDGR�D�SDUWLU�GH�XQ�SXQWR�HOHJLGR�DO�D]DU��\�VX�ILQDOLGDG
HV�IRUWDOHFHU�OD�XQLyQ�GH�FRPELQDFLRQHV�GH�DOHORV�FRQ�EXHQ�GHVHPSHxR�GHQWUR�GH
XQ�FURPRVRPD�>�@�
/D�ILJXUD����PXHVWUD�XQ�HMHPSOR�GHO�XVR�GHO�RSHUDGRU�GH�SHUPXWDFLyQ� �HO�SXQWR
VHOHFFLRQDGR�HQ�HVWH�FDVR�HV�HO�����(Q�OD�ILJXUD�����HO�¨
©�LQGLFD�PXOWLSOLFDFLyQ�\�HO
¨�©� LQGLFD� ¦GLYLVLyQ� SURWHJLGD§�� UHILULpQGRVH� D� XQ� RSHUDGRU� GH� GLYLVLyQ� TXH� HYLWD
TXH�QXHVWUR�SURJUDPD�JHQHUH�XQ�HUURU�GH�VLVWHPD�FXDQGR�HO�VHJXQGR�DUJXPHQWR
VHD�FHUR�
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)LJXUD������8Q�HMHPSOR�GH�SHUPXWDFLyQ�HQ�OD�SURJUDPDFLyQ�JHQpWLFD�

(Q�OD�SURJUDPDFLyQ�JHQpWLFD�HV�SRVLEOH�WDPELpQ�SURWHJHU�R�¦HQFDSVXODU§�XQ�FLHUWR
VXE�iUERO�TXH�VHSDPRV�FRQVWLWX\H�XQ�EXHQ�EORTXH�FRQVWUXFWRU��D�ILQ�GH�HYLWDU�TXH
VHD� GHVWUXLGR� SRU� ORV� RSHUDGRUHV� JHQpWLFRV�� (O� VXE�iUERO� VHOHFFLRQDGR� HV
UHHPSOD]DGR� SRU� XQ� QRPEUH� VLPEyOLFR� TXH� DSXQWD� D� OD� XELFDFLyQ� UHDO� GHO� VXE�
iUERO��\�GLFKR�VXE�iUERO�HV�FRPSLODGR�SRU�VHSDUDGR�\�HQOD]DGR�DO�UHVWR�GHO�iUERO
GH�IRUPD�VLPLODU�D� ODV�FODVHV�H[WHUQDV�GH� ORV� OHQJXDMHV�RULHQWDGRV�D�REMHWRV��/D



ILJXUD����PXHVWUD�XQ�HMHPSOR�GH�HQFDSVXODPLHQWR�HQ�HO� FXDO� HO� VXE�iUERO� GH� OD
GHUHFKD�HV�UHHPSOD]DGR�SRU�HO�QRPEUH��(���
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)LJXUD������8Q�HMHPSOR�GH�HQFDSVXODPLHQWR�HQ�SURJUDPDFLyQ�JHQpWLFD�

1RUPDOPHQWH�� WDPELpQ� HV� QHFHVDULR� HGLWDU� ODV� H[SUHVLRQHV� JHQHUDGDV� D� ILQ� GH
VLPSOLILFDUODV�� DXQTXH� ODV� UHJODV� SDUD� OOHYDU� D� FDER� HVWH� SURFHVR� GHSHQGHQ
JHQHUDOPHQWH� GHO� SUREOHPD�� 3RU� HMHPSOR�� VL� HVWDPRV� JHQHUDQGR� H[SUHVLRQHV
%RROHDQDV��SRGHPRV�DSOLFDU�UHJODV�FRPR�ODV�VLJXLHQWHV�

�$1'�;�;��o�;
�25�;�;��o�;

�127��127�;���o�;
)LQDOPHQWH�� OD� SURJUDPDFLyQ� JHQpWLFD� WDPELpQ� SURSRUFLRQD� PHFDQLVPRV� SDUD
GHVWUXLU�XQ�FLHUWR�SRUFHQWDMH�GH�OD�SREODFLyQ�GH�PDQHUD�TXH�SRGDPRV�UHQRYDU�HO
PDWHULDO� FURPRVyPLFR� GHVSXpV� GH� XQ� FLHUWR� Q~PHUR� GH� JHQHUDFLRQHV�� (VWH
PHFDQLVPR��OODPDGR�HMHFXFLyQ��HV�PX\�~WLO�HQ�GRPLQLRV�GH�DOWD�FRPSOHMLGDG�HQ�ORV
FXDOHV� QXHVWUD� SREODFLyQ� SXHGH� QR� FRQWHQHU� QL� XQ� VROR� LQGLYLGXR� IDFWLEOH� D~Q
GHVSXpV�GH�XQ�JUDQ�Q~PHUR�GH�JHQHUDFLRQHV�
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)LJXUD������8Q�HMHPSOR�GH�HVWUXFWXUD�GH�GRV�QLYHOHV�GH�XQ�$*�HVWUXFWXUDGR�

���$OJRULWPR�*HQpWLFR�(VWUXFWXUDGR
'DVJXSWD� >�@� SURSXVR� XQD� UHSUHVHQWDFLyQ� TXH� HV� XQ� FRPSURPLVR� HQWUH� HO
FURPRVRPD�OLQHDO�WUDGLFLRQDO�GH�ORQJLWXG�ILMD�\�OD�FRGLILFDFLyQ�GH�iUERO�XVDGD�HQ�OD
SURJUDPDFLyQ�JHQpWLFD��6X�WpFQLFD��GHQRPLQDGD�$OJRULWPR�*HQpWLFR�(VWUXFWXUDGR
�VW*$� SRU� VXV� VLJODV� HQ� LQJOpV��� XVD� XQD� UHSUHVHQWDFLyQ� MHUiUTXLFD� FRQ� XQ
PHFDQLVPR� VLPLODU� D� ORV� GLSORLGHV�� >�@�� HQ� OD� FXDO� FLHUWRV� JHQHV� DFW~DQ� FRPR
�������������������������������������������������������
1 Un diploide en biología se refiere a una célula que contiene 2 copias de cada cromosoma. En algoritmos
genéticos, la definición es análoga pues en los diploides existen 2 cadenas (o cromosomas) asociadas a cada
individuo. Normalmente, los individuos utili zados en computación evolutiva suelen ser haploides, ya que
sólo se asocia una cadena cromosómica con cada individuo.



RSHUDGRUHV�GH�FDPELR��R�GRPLQDQFLD��TXH�HQFLHQGHQ�R�DSDJDQ�FLHUWRV�JHQHV��D
ORV�FXDOHV�VH�OHV�OODPD�DFWLYRV�R�SDVLYRV��UHVSHFWLYDPHQWH�>�@�
(O� VW*$� XVD� XQD� FDGHQD� FURPRVyPLFD� OLQHDO�� SHUR� UHDOPHQWH� FRGLILFD� XQD
HVWUXFWXUD�JHQpWLFD�GH�YDULRV�QLYHOHV��XQ�JUDIR�GLULJLGR�R�XQ�iUERO�� WDO�\�FRPR�VH
LQGLFD�HQ�OD�ILJXUD�����/RV�JHQHV�HQ�FXDOTXLHU�QLYHO�SXHGHQ�VHU�DFWLYRV�R�SDVLYRV�
SHUR�ORV�JHQHV�GH�DOWR�QLYHO�DFWLYDQ�R�GHVDFWLYDQ�FRQMXQWRV�GH�JHQHV�GH�PiV�EDMR
QLYHO��OR�TXH�VLJQLILFD�TXH�FXDOTXLHU�FDPELR�SHTXHxR�D�XQ�DOWR�QLYHO�VH�PDJQLILFD
HQ�ORV�QLYHOHV�LQIHULRUHV�>�@��/D�LGHD�HV�TXH�ORV�JHQHV�GH�DOWR�QLYHO�GHEHQ�H[SORUDU
ODV� iUHDV� SRWHQFLDOHV� GHO� HVSDFLR� \� ORV� GH� EDMR� QLYHO� GHEHQ� H[SORWDU� HVH� VXE�
HVSDFLR�
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)LJXUD������(MHPSOR�GH�XQD�HVWUXFWXUD�GH�GDWRV�XVDGD�SDUD�LPSOHPHQWDU�XQ�$*�HVWUXFWXUDGR�

/D�HVWUXFWXUD� MHUiUTXLFD�XVDGD�SRU�HO�VW*$�HV��VLQ�HPEDUJR��FRGLILFDGD�FRPR�XQ
FURPRVRPD� OLQHDO� GH� ORQJLWXG� ILMD�� WDO� \� FRPR� VH� PXHVWUD� HQ� OD� ILJXUD� ���� 1R
REVWDQWH�� OD� HVWUXFWXUD� GH� GDWRV� TXH� VH� UHTXLHUH� SDUD� LPSOHPHQWDU� XQ� VW*$� HV
OLJHUDPHQWH�PiV� FRPSOLFDGD�TXH�HO� DUUHJOR� XQLGLPHQVLRQDO� TXH� UHTXLHUH� XQ� $*
WUDGLFLRQDO��/D�ILJXUD����PXHVWUD�XQ�HMHPSOR�GH�GLFKD�HVWUXFWXUD�GH�GDWRV��(Q�HVWD
ILJXUD��FDGD�JHQH�HQ�ORV�QLYHOHV�VXSHULRUHV�DFW~D�FRPR�XQ�SXQWHUR�FDPELDEOH�TXH
WLHQH�GRV�HVWDGRV�SRVLEOHV��FXDQGR�HO�JHQH�HVWi�DFWLYR��HQFHQGLGR���DSXQWD�D�VX
JHQH�GH�PiV�EDMR�QLYHO�\�FXDQGR�HV�SDVLYR��DSDJDGR���DSXQWD�DO�JHQH�GHO�PLVPR
QLYHO�HQ�TXH�VH�HQFXHQWUH�>�@�
���2WUDV�SURSXHVWDV
/DV�UHSUHVHQWDFLRQHV�DQWHULRUHV�QR�VRQ�ODV�~QLFDV�DOWHUQDWLYDV�TXH�H[LVWHQ�HQ� OD
OLWHUDWXUD�HVSHFLDOL]DGD��3RU�HMHPSOR��$QWRQLVVH�>�@�\�*HUR�HW�DO��>�@�KDQ�SURSXHVWR
HO�XVR�GH�JUDPiWLFDV�HQ�HO�FRQWH[WR�GH�� OHQJXDMHV�GH�SURJUDPDFLyQ�\�GLVHxR�HQ
LQJHQLHUtD�� UHVSHFWLYDPHQWH��'H�KHFKR��$QWRQLVVH�DVHJXUD�TH� VX� UHSUHVHQWDFLyQ
HV� PiV� SRGHURVD� TXH� OD� GH� .R]D� >�@�� SRUTXH� GHILQH� JUDPiWLFDV� VHQVLEOHV� DO
FRQWH[WR�� ODV�FXDOHV�VRQ�PiV�JHQHUDOHV� �HQ� OD� MHUDUTXtD�GH� OHQJXDMHV�SURSXHVWD
SRU�1RDP�&KRPVN\��TXH�ODV�H[SUHVLRQHV�6�XVDGDV�SRU�.R]D�HQ�/,63�>�@�



$OJXQDV� RWUDV� UHSUHVHQWDFLRQHV� PiV� GHSHQGLHQWHV� GHO� SUREOHPD�� WDOHV� FRPR� OD
PDWULFLDO� >����@�� OD� PXOWL�GLPHQVLRQDO� >�����@� \� OD� GH� SHUPXWDFLRQHV� >�����@� KDQ
VLGR�SURSXHVWDV�WDPELpQ�SRU�DOJXQRV�LQYHVWLJDGRUHV�
���&RQFOXVLRQHV�\�WHQGHQFLDV�IXWXUDV
(Q�HVWH�DUWtFXOR�KHPRV� LQWHQWDGR�SURSRUFLRQDU�XQ�SDQRUDPD�JHQHUDO�GH�DOJXQDV
GH� ODV� SULQFLSDOHV� WpFQLFDV� GH� UHSUHVHQWDFLyQ� TXH� KDQ� VLGR� SURSXHVWDV� FRPR
DOWHUQDWLYDV�D�OD�UHSUHVHQWDFLyQ�ELQDULD�WUDGLFLRQDO�GHO�DOJRULWPR�JHQpWLFR�
,QLFLDOPHQWH��PRVWUDPRV�DOJXQDV�GH�ODV�SULQFLSDOHV�PRWLYDFLRQHV�SDUD�H[SORUDU�HO
XVR� GH� DOIDEHWRV� GH� PD\RU� FDUGLQDOLGDG� \� OXHJR� H[DPLQDPRV� DOJXQDV� GH� ODV
SURSXHVWDV�PiV�LQWHUHVDQWHV�UHSRUWDGDV�HQ�OD�OLWHUDWXUD�WpFQLFD�
/DV� OLPLWDFLRQHV�GH� OD� UHSUHVHQWDFLyQ�ELQDULD� HQ�DOJXQDV�DSOLFDFLRQHV�KD�KHFKR
GH� pVWD� XQD� UXWD� LQWHUHVDQWH� GH� LQYHVWLJDFLyQ�� VREUH� WRGR� HQ� HO� FRQWH[WR� GH
SUREOHPDV� GH�PDQXIDFWXUD� \� GHILQLFLyQ� GH� UXWDV�� HQ� ORV� FXDOHV� OD� UHVSXHVWD� VH
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