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$�WRGRV�ORV�DPLJRV�TXH�GH�DOJXQD�X�RWUD�PDQHUD�LQWHUYLQLHURQ�SDUD�SRGHU�
OOHJDU�D�HVWD�PHWD�\�HQ�HVSHFLDO�D�0LULDP��JUDFLDV�SRU�VX�DPLVWDG�\�DSR\R��
EULQGDGR�SDUD�OD�UHDOL]DFLyQ�GH�HVWH�WUDEDMR��

�
$Vt� FRPR�DO� DVHVRU� \� DPLJR�5RP\�3pUH]�0RUHQR� \�D� VX� HVSRVD�SRU� VXV�
FUtWLFDV��FRPHQWDULRV��\�VX��WLHPSR�LQYHUWLGR�HQ�HVWH�SUR\HFWR��
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�
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�
• 'LVHxDU� XQ� DOJRULWPR� SDUD� GHWHUPLQDU� HO� PRPHQWR� GH� HQWUDGD� \� ODV� IXHU]DV� GH�

UHDFFLyQ�HQ�ODV�MXQWDV�PHGLDQWH�XQ�DQiOLVLV�GLQiPLFR�GHO�PHFDQLVPR��
�
• 'HVDUUROODU� XQ� SURJUDPD�GH� FyPSXWR� HQ� OHQJXDMH�&� SDUD� OD� VROXFLyQ� GLQiPLFD� GHO�

PHFDQLVPR��
�
• 'HVDUUROODU�OD�LQWHUQDVH�JUiILFD�EDMR�DPELHQWH�/LQX[�TXH�PXHVWUH�HO�FRPSRUWDPLHQWR�

GHO�PRPHQWR�GH�HQWUDGD�\�ODV�IXHU]DV�GH�UHDFFLyQ�FRQWUD�VX�SRVLFLyQ�DQJXODU��
�
• 3URSRUFLRQDU�VRIWZDUH��GH�IiFLO�PDQHMR�PHGLDQWH�XQ�DPELHQWH�GH�JUiILFRV�\�PHQ~V��

GH� DSR\R� D� ODV� 8($¶V� GH� 'LVHxR� GH� (OHPHQWRV� GH� 0iTXLQDV�� 'LQiPLFD� GH�
0iTXLQDV�� TXH� SHUPLWD� OD� PHMRU� FRPSUHQVLyQ� \� DSOLFDFLyQ� GH� ODV� PLVPDV�� 6H�
UHTXHULUi�TXH�HO�XVXDULR�WHQJD�QRFLRQHV�HOHPHQWDOHV�GH�PHFDQLVPRV��

�
�
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�
� Ë1',&(�
� �
,QWURGXFFLyQ� ��
� �
&DStWXOR����(VWXGLR�GH�ORV�PHFDQLVPRV�� �
� ����� &RQFHSWRV�EiVLFRV�� ��
���� &HQWURLGH��FHQWUR�GH�PDVD�� ��
���� 0RPHQWR�GH�LQHUFLD�� ��
���� 7LSRV�GH�PRYLPLHQWR�� ���
���� 3DUWHV�GH�XQ�PHFDQLVPR�� ���

������(VODERQHV� ���
������-XQWDV� ���
������0HFDQLVPRV�GH�VHLV�EDUUDV� ���

���� *UDGRV�GH�OLEHUWDG��*'/��GH�XQ�PHFDQLVPR�� ���
���� &RQGLFLyQ�GH�*UDVKRI�� ���
���� 9HORFLGDG�\�DFHOHUDFLyQ�� ���
� �
&DStWXOR����)XHU]DV�TXH�DFW~DQ�HQ�XQ�PHFDQLVPR��� �
� �
���� $QiOLVLV�GH�IXHU]DV�� ���
���� 'LDJUDPD�GH�FXHUSR�OLEUH�� ���
���� 0pWRGRV�GH�VROXFLyQ�� ���
���� )XHU]DV�HVWiWLFDV�� ���
���� )XHU]DV�GLQiPLFDV�� ���
� �
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�&DStWXOR����$QiOLVLV�GH�IXHU]DV�GLQiPLFDV�� �
� �
���� 'HWHUPLQDFLyQ�GH�IXHU]DV�HQ�XQ�PHFDQLVPR�� ���
���� 0pWRGR�GH�VXSHUSRVLFLyQ�� ���
���� 0pWRGR�PDWULFLDO�� ���

������$QiOLVLV�GH�IXHU]DV�HQ�HVODERQDPLHQWRV�FRQ�PiV�GH�FXDWUR�
EDUUDV��

���

���� &RPSDUDFLyQ�HQWUH�DPERV�PpWRGRV�� ���
� �
&DStWXOR����'HVDUUROOR�GHO�SURJUDPD�3�$�0�� �
� �
���� 'HVFULSFLyQ�GHO�SURJUDPD�� ���

������(VWUXFWXUD�GHO�SURJUDPD�3$0�� ���
���� &yGLJR�IXHQWH�� ���
���� 0DQXDO�GH�XVXDULR�� ���

������3DQWDOOD�GH�SUHVHQWDFLyQ�� ���
������7LSR�GH�DUUHJOR�� ���
�������8QLyQ�HQWUH�HVODERQHV�� ���
������3URSLHGDGHV�JHRPpWULFDV�GHO�PHFDQLVPR�� ���
������3URSLHGDGHV�FLQHPiWLFDV�GH�PHFDQLVPR�� ���
������3URSLHGDGHV�GLQiPLFDV�GHO�PHFDQLVPR�� ���
������5HVXOWDGRV�� ���
������0HQ~�GH�VDOLGD�� ���

���� $SOLFDFLyQ�GHO�SURJUDPD�3�$�0�� ���
� �
&DStWXOR����$QiOLVLV�GH�UHVXOWDGRV�� �
� �
���� 5HVXOWDGRV�REWHQLGRV�� ����
������&RQFOXVLRQHV��� ����
� �
5HIHUHQFLDV�� ����
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(O�PHFDQLVPR� HV� OD� SDUWH� HVHQFLDO� � GH� XQD�PiTXLQD�� HO� FXDO� FRQVWD� GH� XQD� VHULH� GH�
HVODERQHV� � FRQHFWDGRV� HQWUH� Vt� TXH� SURSRUFLRQDQ� XQ� PRYLPLHQWR� HVSHFtILFR� \� ODV�
IXHU]DV�TXH�KDFHQ�HO�WUDEDMR�SDUD�HO�FXDO�VH�KD�SUR\HFWDGR�OD�PiTXLQD��/D�PiTXLQD�HV�
DFFLRQDGD�SRU�XQ�PRWRU�HO�FXDO�VXPLQLVWUD�SRWHQFLD�\�YHORFLGDG�SDUD�TXH�HO��PHFDQLVPR�
ODV�WUDQVIRUPH�GH�XQ�PRYLPLHQWR�EiVLFR�D�XQ�PRYLPLHQWR�~WLO��
�
$O�GLVHxDU� ODV�SLH]DV�GH�XQD�PiTXLQD�WRPDQGR�HQ�FXHQWD�VX�UHVLVWHQFLD��HV�QHFHVDULR�
GHWHUPLQDU� ODV� IXHU]DV� \� ORV� PRPHQWRV� GH� IXHU]D� TXH� � DFW~DQ� HQ� VXV� � HOHPHQWRV��
LQGLYLGXDOHV�� &DGD� FRPSRQHQWH� GH� XQD� PiTXLQD�� GHEHUi� DQDOL]DUVH� FXLGDGRVDPHQWH�
FRQ� UHVSHFWR�D� VX�SDSHO�HQ� OD� WUDQVPLVLyQ�GH� IXHU]DV��SRU�HMHPSOR�XQ�PHFDQLVPR�GH�
FXDWUR�EDUUDV�HVWi�FRPSXHVWR�HQ�UHDOLGDG�GH�RFKR�HVODERQHV�VL�VH�LQFOX\HQ�ORV�SHUQRV�R�
URGDPLHQWRV�TXH�FRQHFWD�D�FDGD�HVODEyQ��/RV� URGDPLHQWRV��SHUQRV�� WRUQLOORV�\�GHPiV�
VXMHWDGRUHV� FRQ� IUHFXHQFLD� VRQ� HOHPHQWRV� FUtWLFRV� HQ� ODV� PiTXLQDV� GHELGR� D� OD�
FRQFHQWUDFLyQ�GH�HVIXHU]RV��TXH�VH�SUHVHQWDQ���
�
3DUD� JDUDQWL]DU� HO� EXHQ� IXQFLRQDPLHQWR� GH� XQ� PHFDQLVPR� HV� QHFHVDULR� UHDOL]DU� XQ�
DQiOLVLV�FLQHPiWLFR�\�GLQiPLFR�SDUD�FXDQGR�PHQRV�XQD�UHYROXFLyQ�FRPSOHWD��HQ�HO�FXDO�
VH�GHWHUPLQDUiQ� WDQWR� ODV�YHORFLGDGHV�FUtWLFDV�FRPR� ODV� IXHU]DV�Pi[LPDV� �TXH�DFW~DQ�
HQ�FDGD�HVODEyQ�TXH�IRUPD�HO�PHFDQLVPR��GHELGDV�D�ODV�IXHU]DV�H[WHUQDV�SUHVHQWHV�HQ�
HO�PHFDQLVPR��
�
/RV� SURJUDPDV� FRPHUFLDOHV� SDUD� OD� VLPXODFLyQ� GH� PHFDQLVPRV� SHUPLWHQ� DQDOL]DU� HO�
FRPSRUWDPLHQWR�FLQHPiWLFR�\�GLQiPLFR�GH�XQD�JUDQ�YDULHGDG�GH�VLVWHPDV�PXOWLFXHUSR�
GXUDQWH� ODV� HWDSDV� GHO� SURFHVR� GH� GLVHxR�� GHVGH� OD� HWDSD� GH� FRQFHSWR� DO� GLVHxR� GHO�
SURWRWLSR��(Q�FXDOTXLHUD�GH�ODV�HWDSDV�HVWH�WLSR�GH�DQiOLVLV�HV�XQD�KHUUDPLHQWD�GH�JUDQ�
YDORU�� SURSRUFLRQDQGR� DO� LQJHQLHUR� VXILFLHQWH� FDQWLGDG� GH� GDWRV� SDUD� HVWXGLDU� OD�
LQIOXHQFLD�GH�GLIHUHQWHV�SDUiPHWURV��
�
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(V�SRU�HVR�TXH�VXUJH�OD�LGHD�GH�FUHDU�XQ�SURJUDPD�SDUD��FRPSXWDGRUD�TXH�D\XGH�HQ�OD�
VROXFLyQ� �GHO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV��\D�TXH�VXHOH�VHU� ODERULRVD�FXDQGR�VH�
UHDOL]DQ� ORV� FiOFXORV� GH� IRUPD� PDQXDO�� $Vt� PLVPR�� VH� SXHGHQ� DFXPXODU� HUURUHV� GH�
WUXQFDPLHQWR�R�GH�UHGRQGHR�DO�UHDOL]DU�ODV�VXVWLWXFLRQHV��(O�FRQWDU�FRQ�XQ�SURJUDPD�TXH�
UHDOLFH�HVWD�WDUHD�SHUPLWLUi�DO�GLVHxDGRU�PHFiQLFR�HQIRFDU�PiV�WLHPSR�D�OD�RSWLPL]DFLyQ�
GH� ORV� PHFDQLVPRV�� \D� TXH� HO� VRIWZDUH� OH� SHUPLWLUi� H[SHULPHQWDU� FRQ� GLVWLQWRV�
SDUiPHWURV� ItVLFRV� SUHVHQWHV� HQ� HO� PHFDQLVPR� VLQ� WHQHU� OD� QHFHVLGDG� GH� IDEULFDUORV��
HVWR�LPSOLFD�XQ�DKRUUR�HQ�WLHPSR�\�GLQHUR�HQ�HO�SURFHVR�GHO�GLVHxR��
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/RV�PHFDQLVPRV�HVWiQ�FRQIRUPDGRV�SRU�GRV�R�PiV�HVODERQHV� GLVSXHVWRV� GH� WDO� PDQHUD� TXH� HO�PRYLPLHQWR� GH� XQR� GH� HOORV� REOLJD� D� ODV� GHPiV� D�PRYHUVH�� SRU� OR� TXH� VH� GHILQLUD� OD� FRQIRUPDFLyQ��SDUWHV� \� ODV� OH\HV� TXH� ULJHQ� HO� FRPSRUWDPLHQWR� GH�ORV�PHFDQLVPRV���
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����&RQFHSWRV�EiVLFRV��
�
6H�GHILQHQ�DOJXQRV�GH�ORV�WpUPLQRV�TXH�VH�XWLOL]DUiQ�D�OR�ODUJR�GH�HVWH�WUDEDMR��
�
)XHU]D��HV�OD�DFFLyQ��GH�XQ�FXHUSR�TXH��DFW~D�VREUH�RWUR�SURYRFDQGR�XQD�DFHOHUDFLyQ�
GHO� VHJXQGR� FXHUSR�� D� PHQRV� TXH� pVWH� � UHFLED� XQD� DFFLyQ� LJXDO� \� RSXHVWD� TXH�
FRQWUDUUHVWH�HO�HIHFWR�GHO�SULPHU�FXHUSR��(V�XQ�SDUiPHWUR��YHFWRULDO��
�
,QHUFLD�� HV� OD� IXHU]D� TXH� SRVHHQ� ORV� FXHUSRV� SDUD� RSRQHUVH� D� VHU�PRYLGRV� SRU� RWUR�
FXHUSR��
�
3HVR��HV�OD�IXHU]D�GHELGD�D�OD�DFHOHUDFLyQ�GH�OD�JUDYHGDG�TXH�DFW~D�VREUH�OD�PDVD�GH�
XQ�FXHUSR��
�
&XHUSR�UtJLGR��ORV�FXHUSRV�VH�FRPSRUWDQ�GH�IRUPD��HOiVWLFD�R�SOiVWLFD�\�VH�GHIRUPDUiQ�
VL� UHFLEHQ� OD� DFFLyQ� GH� XQD� IXHU]D�� SRU� OR� TXH� VXIUH� XQD� GHIRUPDFLyQ�� VL� HVWD�
GHIRUPDFLyQ�HV�SHTXHxD��QR�PD\RU�D�VX�OtPLWH�GH�IOXHQFLD��VH�FRQVLGHUD�TXH�HO�FXHUSR�
HV�UtJLGR���
�
&XHUSR� GHIRUPDEOH�� FXDQGR� D� XQ� FXHUSR� VH� OH� DSOLFD� XQD� IXHU]D� \� pVWH� VXIUH� XQD�
GHIRUPDFLyQ�FRQVLGHUDEOH��OD�FXDO�HV�PD\RU�D�VX�OtPLWH�GH�IOXHQFLD���VH�WLHQH�XQ�FXHUSR�
GHIRUPDEOH��
�
0RPHQWR�GH�XQD�IXHU]D�R�GH�WRUVLyQ��VH�GHILQH�FRPR�HO�HIHFWR�GH�JLUR�TXH�VH�SURGXFH�
VREUH�XQ�FXHUSR�DOUHGHGRU�GH�XQ�SXQWR�FXDQGR�VH�OH�DSOLFD�XQD�IXHU]D�H[WHUQD�>��@��$�
HVWH�HIHFWR�WDPELpQ�VH�OH�FRQRFH�FRPR�SDU�JHQHUDGR�SRU�XQD�IXHU]D�R�VLPSOHPHQWH�SDU��
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/H\HV�GHO�PRYLPLHQWR�GH�1HZWRQ���(O�DQiOLVLV�GH�IXHU]DV�GLQiPLFDV�R�GH�PRYLPLHQWRV�
VH�FHQWUD�HQ�OD�DSOLFDFLyQ�GH�ODV�OH\HV�GH�1HZWRQ�ODV�FXDOHV�VH�H[SUHVDQ�FRPR���
�
����8Q�FXHUSR�HQ�UHSRVR�WLHQGH�D�SHUPDQHFHU�HQ�WDO�HVWDGR�OR�PLVPR�TXH�XQ��FXHUSR�HQ�

PRYLPLHQWR�FRQ�YHORFLGDG�FRQVWDQWH� WLHQGH�D�PDQWHQHU�VX�YHORFLGDG��D�PHQRV�TXH�
DFW~H�VREUH�HOORV��XQD�IXHU]D�H[WHUQD���

�
����/D�WDVD�GH�YDULDFLyQ�HQ�HO�WLHPSR�GH�OD�FDQWLGDG�GH�PRYLPLHQWR��PRPpQWXP��GH�XQ�

FXHUSR�HV� LJXDO�D� OD�PDJQLWXG�GH� OD� IXHU]D�DSOLFDGD��\�DFW~DQ�HQ� OD�GLUHFFLyQ�GH� OD�
IXHU]D���

�
����3DUD�WRGD�IXHU]D�GH�DFFLyQ�H[LVWH�XQD�IXHU]D�GH�UHDFFLyQ�LJXDO�\�RSXHVWD��
�
/D� UHODFLyQ� EiVLFD� HQWUH� OD� PDVD�� OD� DFHOHUDFLyQ� \� OD� IXHU]D� HVWi� FRQWHQLGD� HQ� OD�
VHJXQGD�OH\�GH�1HZWRQ�GHO�PRYLPLHQWR��6HJ~Q�VH�DSOLFD�D�XQD�SDUWtFXOD��

)� �P�D��
GRQGH��

�)� �IXHU]D�
� �P� �PDVD��
� �D� �DFHOHUDFLyQ�
�
/D�HFXDFLyQ�HV�GH� WLSR�YHFWRULDO��\D�TXH� OD�GLUHFFLyQ�GH�)�GHEH�VHU� OD�GH�D��DVt�FRPR�
WHQHU�XQD�PDJQLWXG�LJXDO�D�PD��
�
8QD�IRUPD�DOWHUQDWLYD�GH� OD�VHJXQGD� OH\�GH�1HZWRQ�DILUPD�TXH� OD� IXHU]D�UHVXOWDQWH�HV�
LJXDO�D�OD�UD]yQ�GH�FDPELR�UHVSHFWR�DO�WLHPSR�HQ�OD�FDQWLGDG�GH�PRYLPLHQWR��

G�PY��
GW�GRQGH��

�)� �IXHU]D�
� �P� �PDVD��
� �Y� �YHORFLGDG�
� �W� �WLHPSR�

������

)� � ������
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����&HQWURLGH��FHQWUR�GH�PDVD���
/DV�IXHU]DV�VH�GLVWULEX\HQ�VREUH�XQD�OtQHD��XQ�iUHD�R�XQ�YROXPHQ��3RU�OR�FRP~Q��QR�HV�
PX\�GLItFLO�HQFRQWUDU�XQD�UHVXOWDQWH�GH�HVWDV�IXHU]DV�GLVWULEXLGDV��3DUD�WHQHU�HO�PLVPR�
HIHFWR�HVWD�UHVXOWDQWH�GHEH�DFWXDU�VREUH�HO�FHQWURLGH�GHO�FXHUSR��HO�FXDO�HV�XQ�SXQWR�HQ�
HO� TXH� VH�SXHGH�FRQVLGHUDU�TXH�XQ�VLVWHPD�GH� IXHU]DV�GLVWULEXLGDV�HVWi�FRQFHQWUDGR��
FRQ�HO�PLVPR�HIHFWR�TXH�OD�IXHU]D�GLVWULEXLGD��
�
(Q�OD�ILJXUD�����VH�PXHVWUD�XQD�VHULH�GH�PDVDV�FRQFHQWUDGDV�VREUH�XQD�OtQHD��(O�FHQWUR�
GH�PDVD��&*��R�FHQWURLGH�HVWi�XELFDGR�HQ��
�
�
�
�
(Q�OD�ILJXUD������/DV�PDVDV�HVWiQ�GLVWULEXLGDV�HQ��XQ�SODQR��6H�REWLHQH�OD�FRRUGHQDGD�[�
GHO�&*�D�SDUWLU�GH�OD�HFXDFLyQ������\�GH�LJXDO�PDQHUD�OD�FRRUGHQDGD�\�VH�HVFULEH�FRPR��
�

��PL�\L� P�\����P�\����P�\��<� �� ��PL�  � ����P����P���P��
�

�
����������)LJXUD�����0DVD�FRQFHQWUDGDV�VREUH�������������������������������������)LJXUD�����0DVDV�FRQFHQWUDGDV��
����������������������������8QD�OtQHD�UHFWD������������������������������������������������������������������������6REUH�XQ�SODQR��
�
�

��PL�[L� P�[����P�[����P�[��;� �� ��PL�
�
 � �����P����P���P��

P���P���P��� &*�
;�

[���
[���

[���
P���

P���

P���

&*�

<�

;�

������
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(VWH� SURFHGLPLHQWR� SXHGH� H[WHQGHUVH� KDFLD� PDVDV� GLVWULEXLGDV� HQ� YRO~PHQHV��
HVFULELHQGR�VHQFLOODPHQWH�XQD�HFXDFLyQ�FRPR�OD�������SDUD�HO�HMH�]��
�

��PL�]L� P�]����P�]����P�]��=� �� ��PL�
�
 � ����P����P���P��

��
&XDQGR�OD�PDVD�VH�GLVWULEX\H�VREUH�XQ�SODQR��D�PHQXGR�VH�SXHGH�HQFRQWUDU�HO�&*�SRU�
VLPHWUtD��WDO�FRPR�VH�PXHVWUD�HQ�OD�ILJXUD�������
�

��������������������������������D�������������������������������E���������������������������������������F��
)LJXUD�����&HQWURV�GH�JUDYHGDG�HQFRQWUDGRV�SRU�JHRPHWUtD�

�
&XDQGR�VH�WLHQH�XQD�iUHD�LUUHJXODU�R�FRPSXHVWD�FRPR�HQ�OD�ILJXUD������6H�SXHGH�KDOODU�
OD�XELFDFLyQ�GH�VX�&*�GH�IRUPD�JHRPpWULFD�R�SRU�PHGLR�GH�OD�HFXDFLyQ��
�

��$L�[L� $�[����$�[����$�[��;� �� ��$L�  � $����$���$��
�
(Q�GRQGH�OD�H[SUHVLyQ�SDUD�<�HV��
�

��$L�\L� $�\����$�\����$�\��<� �� ��$L�  � $����$���$��
�
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6H� SXHGH� H[SUHVDU� GH� XQD� IRUPD� PiV� JHQHUDO� VL� VH� VXVWLWX\HQ� ODV� VXPDWRULDV� SRU�
LQWHJUDOHV��
�

��[¶G$� ��;� �� ��G$�  � $� ��[¶�G$�
� � � � �

��\¶G$� ��<� �� ��G$�  � $� ��\¶�G$�
�
'RQGH�[¶�\�\¶�VRQ�ODV�GLVWDQFLDV�DO�&*�GHO�iUHD�G$��PHGLGDV�HQ�GLUHFFLyQ�SDUDOHOD�D�ORV�
HMHV�[�\�\���UHVSHFWLYDPHQWH��

)LJXUD�����ÈUHD�LUUHJXODU�R�FRPSXHVWD��
�
����0RPHQWR�GH�LQHUFLD��
�
/D�VHJXQGD�OH\�GH�1HZWRQ��6H�DSOLFD�D�VLVWHPDV�WDQWR�HQ�URWDFLyQ�FRPR�HQ�WUDVODFLyQ��
eVWD�VH�SXHGH�H[SUHVDU�HQ�VX�IRUPD�URWDFLRQDO�GH�OD�VLJXLHQWH�PDQHUD���

7� �,� �
�
GRQGH��

7�� �PRPHQWR�GH�IXHU]D�
� �DFHOHUDFLyQ�DQJXODU�

,�� �PRPHQWR�GH�LQHUFLD��
�

&*

[

\

����D��

����E��
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(O�PRPHQWR�GH� IXHU]D�VH�FRQVLGHUD�HQ�UHODFLyQ�FRQ�DOJ~Q�HMH�JHRPpWULFR�GH�URWDFLyQ��
HQ�SDUWLFXODU� � XQR�TXH�SDVH�SRU� HO�&*�GHO� FXHUSR�� WDO� \� FRPR�VH� YH�HQ� OD� ILJXUD������
GRQGH� VH� PXHVWUD� XQD� PDVD� JHQHUDO� \� XQ� VLVWHPD� GH� HMHV� ;�� <�� =� DVt� � FRPR� XQ�
HOHPHQWR�GLIHUHQFLDO�GH�PDVD��GP����
�
�
�
�
�
�
�

�
)LJXUD�����0DVD�GH�IRUPD�JHQHUDO��GP���

�
(O�PRPHQWR�GH�LQHUFLD�GH�PDVD��G,��GHO�HOHPHQWR�GLIHUHQFLDO��GP��HV�LJXDO�DO�SURGXFWR�
GH�VX�PDVD�\�HO�FXDGUDGR�GH�VX�GLVWDQFLD�GHVGH�HO�HMH�GH�LQWHUpV��&RQ�UHVSHFWR�D� ORV�
HMHV�;��<��=���VH�WLHQH�TXH��DO�FRQVLGHUDU�OD�GLVWDQFLD�U�DSURSLDGD�SDUD�FDGD�HMH��
�

G,[� �U[��GP� ��\����]���GP�
�

G,\� �U\��GP� ��[����]���GP�
�

G,]� �U]��GP� ��[����\���GP�
�
(O�PRPHQWR�GH�LQHUFLD�WRWDO�SDUD�FDGD�HMH�SULQFLSDO�VH�REWLHQH�DO� LQWHJUDU�FDGD�XQD�GH�
ODV�H[SUHVLRQHV�DQWHULRUHV��UHVXOWDQGR�VHU��
�

,[� ����\��]���GP�
�

,\� ����[��]���GP�
�

,]� ����[��\���GP�
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�����7LSRV�GH�PRYLPLHQWR��
�
6L�VH�WLHQH�XQ�FXHUSR�UtJLGR�QR�ILMDGR�SRGUi�PRYHUVH�HQ�XQ�PDUFR�GH�UHIHUHQFLD�FRQ�XQ�
PRYLPLHQWR�FRPSOHMR��HO�FXDO�HV�XQD�FRPELQDFLyQ�VLPXOWiQHD�GH� URWDFLyQ�\� WUDVODFLyQ��
(Q�HO� HVSDFLR� WULGLPHQVLRQDO� SXHGH�KDEHU� URWDFLyQ�DOUHGHGRU�GH�XQ�HMH� FXDOTXLHUD�DVt�
FRPR� WUDQVODFLyQ� VLPXOWiQHD� TXH� SXHGH� UHVROYHUVH� VHJ~Q� FRPSRQHQWHV� D� OR� ODUJR�GH�
WUHV� HMHV�� (Q� XQ� SODQR�� R� HVSDFLR� ELGLPHQVLRQDO�� HO� PRYLPLHQWR� FRPSOHMR� HV� XQD�
FRPELQDFLyQ� GH� URWDFLyQ� VLPXOWiQHD� UHVSHFWR� D� XQ� HMH� �SHUSHQGLFXODU� DO� SODQR�� \�
WUDQVODFLyQ��UHVXOWDQGR�FRPSRQHQWHV�D� OR� ODUJR�GH�GRV�HMHV��3DUD�QXHVWUR�SURSyVLWR�VH�
GHILQLUiQ�HVWRV�WpUPLQRV�FRPR�VLJXH��
�
5RWDFLyQ�SXUD��HO�FXHUSR�SUHVHQWD� �XQ�PRYLPLHQWR�GH�JLUR�DOUHGHGRU�GH�VX�FHQWUR�GH�
PDVD� HO� FXDO� SHUPDQHFH� HVWDFLRQDULR� PLHQWUDV� ORV� GHPiV� SXQWRV� SHUWHQHFLHQWHV� DO�
FXHUSR�GHVFULEHQ�DUFRV�UHVSHFWR�GHO�SXQWR�HVWDFLRQDULR��
��
7UDQVODFLyQ� SXUD�� ORV� SXQWRV� SHUWHQHFLHQWHV� D� XQ� FXHUSR� VH� PXHYHQ� GHVFULELHQGR�
WUD\HFWRULDV�SDUDOHODV�UHFWDV�R�FXUYDV��QR�VH�SUHVHQWDQ�SXQWRV�HVWDFLRQDULRV��\�HO�FXHUSR��
QR�FDPELD�VX�RULHQWDFLyQ�R�SRVLFLyQ�DQJXODU��
�
0RYLPLHQWR� FRPSOHMR�� HV� XQD� FRPELQDFLyQ� VLPXOWiQHD� GH� URWDFLyQ� \� WUDQVODFLyQ�
FXDOTXLHU� OtQHD� GH� UHIHUHQFLD� WUD]DGD� HQ� HO� FXHUSR� FDPELDUi� VX� SRVLFLyQ� OLQHDO� \� VX�
SRVLFLyQ� DQJXODU�� ORV� SXQWRV� HQ� HO� FXHUSR� VH�PRYHUiQ� HQ� WUD\HFWRULDV� QR� SDUDOHODV� \�
KDEUi�HQ�WRGR�PRPHQWR�XQ�FHQWUR�GH�URWDFLyQ�TXH�FRQWLQXDPHQWH�FDPELDUi�VX�SRVLFLyQ��
�
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����3DUWHV�GH�XQ�PHFDQLVPR��
�������(VODERQHV��
(O�HVODEyQ�WDO�\�FRPR�VH�PXHVWUD�HQ�OD�ILJXUD�����HV��XQ�FXHUSR�UtJLGR�TXH�SRVHH�SRU�OR�
PHQRV�GRV�QRGRV��TXH�VRQ�ORV�SXQWRV�GH�XQLyQ�FRQ�RWURV�HVODERQHV��/RV�HVODERQHV�VH�
SXHGHQ�QRPEUDU�GH�DFXHUGR�DO�Q~PHUR�GH�QRGRV�TXH�SRVHHQ��SRU�HMHPSOR��
(VODEyQ�ELQDULR��(V�HO�TXH�FRQWLHQH�GRV�QRGRV��
(VODEyQ�WHUQDULR��(V�HO�TXH�FRQWLHQH�WUHV�QRGRV��
(VODEyQ�FXDWHUQDULR��(V�HO�TXH�FRQWLHQH�FXDWUR�QRGRV��

������������������������������������(VODEyQ�%LQDULR�������(VODEyQ�7HUFLDULR����������(VODEyQ�&XDWHUQDULR�
)LJXUD�����7LSRV�GH�HVODERQHV�

�
�
(Q�ORV�PHFDQLVPRV�VH�SXHGHQ�SUHVHQWDU�HQ�FXDOTXLHU�WLSR�GH�DUUHJOR�VLHPSUH�\�FXDQGR�
HVWRV� QR� REVWDFXOLFHQ� FRQ� HO� PRYLPLHQWR� GHVHDGR�� OD� IRUPD� PiV� VLPSOH� HV� XQ�
PHFDQLVPR� GH� FXDWUR� EDUUDV� R� HVODERQHV� �$��%�� &�� '��� WDO� \� FRPR� VH�PXHVWUD� HQ� OD�
ILJXUD������ � ORV�FXDOHV�HVWiQ�XQLGRV�HQ�VXV�QRGRV�SRU� �SDVDGRUHV�FLOtQGULFRV�\�TXH�VH�
PXHYHQ�HQ��SODQRV�SDUDOHORV���

�

�
)LJXUD�����0HFDQLVPR�GH�EDODQFtQ�PDQLYHOD�

1RGRV

%��HVODEyQ� &��RVFLODGRU�$��P
DQLYH

OD�

'��HVODEyQ�ILMR�
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�
6L� VH� WLHQHQ� � HVODERQHV� FRQ� ORQJLWXGHV� GLIHUHQWHV� \� VH� ILMD� FDGD� XQR� GH� HOORV�
VXFHVLYDPHQWH�VH�WHQGUiQ�FXDWUR�FRPELQDFLRQHV�SRVLEOHV��SHUR�FRPR�GRV�GH�pVWDV�VRQ�
VHPHMDQWHV��VH�SURGXFLUiQ�WUHV�PHFDQLVPRV�GLIHUHQWHV��
�
6L�HQ�OD�ILJXUD�����VH�ILMD�'��$�SXHGH�JLUDU�\�&�RVFLODU��SRU�OR�TXH�VH�WLHQH�HO�PHFDQLVPR�
EDODQFtQ�\�PDQLYHOD��FRPR�HO�TXH�VH�XVy�HQ�ORV�YDSRUHV�GH�UXHGDV�ODWHUDOHV��6L�VH�ILMD�%�
VH� REWHQGUi� HO� PLVPR�PRYLPLHQWR�� OXHJR� HQWRQFHV�� VL� VH� ILMD�$� ORV� HVODERQHV�%� \�'�
SXHGHQ� JLUDU�� GDQGR� HO� PHFDQLVPR� GHO� HVODEyQ� GH� DUUDVWUH� XVDGR� SDUD� PRYHU� ORV�
IORWDGRUHV�PRQWDGRV�VREUH�UXHGDV�GH�SDOHWDV��ILJXUD�������

�
�

)LJXUD�����0HFDQLVPR�GH�HVODEyQ�GH�DUUDVWUH�
�
$O�ILMDU�HO�HVODEyQ�&��%�\�'�VROR�SXHGHQ�RVFLODU�\�VH�REWLHQH�XQ�PHFDQLVPR�GH�RVFLODGRU��
XVDGR� D� YHFHV� HQ� GRQGH� VH� SURGXFHQ� PRYLPLHQWRV� HQ� OtQHD� UHFWD�� ILJXUD� ����� 8Q�
HVODEyQ�JLUDWRULR�VH�DFRVWXPEUD� OODPDU�PDQLYHOD��D�XQR�RVFLODQWH��SDODQFD��EDODQFtQ�X�
RVFLODGRU� \� DO� HVODEyQ� GH� FRQH[LyQ�� ELHOD� R� DFRSODGRU�� &RQ� IUHFXHQFLD� VH� DJUDQGD� HO�
HVODEyQ�ILMR�\�VH�XVD�FRPR�EDVWLGRU�GH�VRSRUWH��

$��HVODEyQ�ILMR�

'��PDQLYHOD�

&��HVODEyQ�

�%��PDQLYHOD�
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'��HVODEyQ�ILMR�

$��PDQLYHOD� %��HVODEyQ�

3DU�GH�GHVOL]DPLHQWR
(MH �

��� ��� ��� 	 
�� �

&��PDQLYHOD�FRUUHGHUD�

�
)LJXUD�����0HFDQLVPR�GH�RVFLODGRU�

�
6L�HQ�HO�HVODERQDPLHQWR�GH�OD�ILJXUD�����VH�UHHPSOD]D�OD�MXQWD�GH�SDVDGRU��)��SRU�XQD�
SLH]D�UDQXUDGD�(�QR�VH�SURGXFLUi�FDPELR�DOJXQR�HQ�HO�PRYLPLHQWR�UHVXOWDQWH��\� �VL�VH�
KDFH�LQILQLWD�OD�ORQJLWXG�GH�ORV�HVODERQHV�&�\�'�OD�SLH]D�UDQXUDGD�(�VH�YROYHUi�UHFWD��\�HO�
PRYLPLHQWR� GH� OD� SLH]D� GHVOL]DQWH� VHUi� � GH� WUDQVODFLyQ� SXUD� REWHQLpQGRVH� DVt� HO�
PHFDQLVPR�GH�EORTXH�GHVOL]DQWH�R�FRUUHGHUD�WDO�\�FRPR�VH�PXHVWUD�HQ�OD�ILJXUD�������
�

�
)LJXUD������0HFDQLVPR�GH�EDODQFtQ�PDQLYHOD�

�
�

&��ILMR��2VLODGRU

%��SDODQFD�

$��HVODEyQ�

'��SDODQFD�
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������-XQWDV���8QD�MXQWD�HV�OD�FRQH[LyQ�TXH�H[LVWH�HQWUH�GRV�R�PiV�HVODERQHV��OD�FXDO�VH�HQFXHQWUD�HQ�
ORV�QRGRV�GH�ORV�HVODERQHV�\�SHUPLWH��DOJ~Q�PRYLPLHQWR�R�PRYLPLHQWR�SRWHQFLDO��HQWUH�
ORV�HVODERQHV�FRQHFWDGRV��/DV�MXQWDV�R�SDUHV�FLQHPiWLFRV�SXHGHQ�VHU�FODVLILFDGDV�GH�OD�
VLJXLHQWH�IRUPD���
�
����3RU�HO�Q~PHUR�GH�JUDGRV�GH�OLEHUWDG�SHUPLWLGRV�HQ�OD�MXQWD��
����3RU� HO� WLSR� GH� FRQWDFWR� TXH� H[LVWH� HQWUH� ORV� HOHPHQWRV�� GH� OtQHD�� GH� SXQWR� R� GH�������������������������������������������������������������������������

VXSHUILFLH�
����3RU�HO�WLSR�GH�FLHUUH�GH�OD�MXQWD�GH�IXHU]D�R�GH�IRUPD��
����3RU�HO�Q~PHUR�GH�HVODERQHV�TXH�HVWiQ�FRQHFWDGRV��
�
(Q� OD� ILJXUD� ����� VH�PXHVWUDQ� DOJXQRV� HMHPSORV� GH� MXQWDV� FRQ� XQR� R� GRV� JUDGRV� GH�
OLEHUWDG� �*'/���TXH�VH�KD\DQ�FRP~QPHQWH�HQ�PHFDQLVPRV�SODQRV� �R�SODQDUHV���HQ� OD�
ILJXUD�����D�VH�PXHVWUDQ�MXQWDV�FRQ�XQ�JUDGR�GH�OLEHUWDG��MXQWD�GH�SDVDGRU�URWDFLRQDO�\�
MXQWD� GH� WUDQVODFLyQ� GH� FRUUHGHUD�� D� DPEDV� XQLRQHV� VH� OHV� OODPD� MXQWDV� FRPSOHWDV�� R�
ELHQ� SDUHV� LQIHULRUHV�� /D� MXQWD� GH� SDVDGRU� WLHQH� XQ� *'/� URWDFLRQDO� \� OD� MXQWD� GH�
FRUUHGHUD�XQ�*'/�WUDVODFLRQDO�HQWUH�ORV�HQWUH�ORV�HVODERQHV�FRQHFWDGRV��(O�PRYLPLHQWR�
GH�OD�IXHU]D�R�GHO�WRUQLOOR�HQ�UHODFLyQ�GH�XQR�FRQ�RWUR��UHVXOWD�HQ�PRYLPLHQWR�KHOLFRLGDO��
6L� HO� iQJXOR� GH� KpOLFH� HV� FHUR�� OD� WXHUFD� JLUD� VLQ� DYDQ]DU� \� VH� WLHQH� DVt� OD� MXQWD� GH�
SDVDGRU��6L�HO�iQJXOR�GH�KpOLFH�HV�GH����� OD� WXHUFD�VH�WUDVODGDUi�D� OR� ODUJR�GHO�HMH�GHO�
WRUQLOOR�\�VH�WLHQH�DVt�OD�MXQWD�GH�FRUUHGHUD��
�
(O� WpUPLQR�SDU� LQIHULRU� IXH� FUHDGR�SRU�5HXOHDX[�SDUD�GHVFULELU� MXQWDV� FRQ� FRQWDFWR�GH�
VXSHUILFLH�� FRPR� HO� GH� XQ� SDVDGRU� GHQWUR� GH� XQ� DJXMHUR�� (VWH� LQYHVWLJDGRU� DFXxy� OD�
GHVLJQDFLyQ�GH�SDU�VXSHULRU�SDUD�ODV�MXQWDV�FRQ�FRQWDFWR�GH�SXQWR�GH�OtQHD��3HUR�VL�KD\�
KROJXUD�R�HVSDFLR�OLEUH�HQWUH�HO�SDVDGRU�\�VX�DJXMHUR��FRPR�GHEH�VHU�SDUD�TXH�H[LVWD�HO�
PRYLPLHQWR���HO�FRQWDFWR�GH�VXSHUILFLH�HQ�OD�MXQWD�GH�SDVDGRU�HV�UHDOPHQWH�FRQWDFWR�GH�
OtQHD��HO�SDVDGRU�WRFD�VROR�XQD�SRUFLyQ�UHGXFLGD�GHO�KXHFR��
�
���
�
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��
�
�������-XQWD��GH�SDVDGRU�SDUD�URWDFLyQ������������������������-XQWD�GH�&RUUHGHUD�SDUD�WUDQVODFLyQ�

D�� �-XQWDV�FRPSOHWDV�FRQ�XQ�*'/�

�
���(VODEyQ�DSR\DGR�FRQWUD�XQ�SODQR���������������������������(VODEyQ�FRQ�SDVDGRU�HQ�XQD�UDQXUD�

E��6HPLMXQWDV�FRQ�GRV�*'/�

F�� -XQWD�GH�URWXOD�R�GH�EROD�FRQ�WUHV�*'/�
�

)LJXUD������(MHPSORV�GH�WLSRV�GH�MXQWDV�
�
(Q�OD�ILJXUD�����E�VH�PXHVWUDQ�HMHPSORV�GH�MXQWDV�FRQ�GRV�JUDGRV�GH�OLEHUWDG�ODV�FXDOHV�
SHUPLWHQ�VLPXOWiQHDPHQWH�GRV�PRYLPLHQWRV�UHODWLYRV� LQGHSHQGLHQWHV��HO�GH�WUDQVODFLyQ�
\�URWDFLyQ��HQWUH�ORV�HVODERQHV�FRQHFWDGRV��D�HVWD�FODVH�GH�MXQWDV�VH�OHV�FRQRFH�FRPR�
VHPLMXQWDV�� DOJXQDV� YHFHV� VH� OHV� GHQRPLQD� WDPELpQ� MXQWDV� GH� URGDPLHQWR� \�
GHVOL]DPLHQWR�GHELGR�D�TXH�SHUPLWH�DPEDV�IRUPDV�GH�PRYLPLHQWR��
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(Q� OD� ILJXUD�����F�VH�PXHVWUD� �XQ�HMHPSOR�GH�XQD� MXQWD�FRQ� WUHV�JUDGRV�GH� OLEHUWDG� OD�
FXDO� SHUPLWH� WUHV� PRYLPLHQWRV� DQJXODUHV� LQGHSHQGLHQWHV� HQWUH� ORV� GRV� HVODERQHV�
FRQHFWDGRV��
�
8QD�MXQWD�FRQ�PiV�GH�XQ��*'/�HV�OODPDGD��XQ�SDU�VXSHULRU��ODV�MXQWDV�FRPSOHWDV�\�ODV�
VHPLMXQWDV�VH�XWLOL]DQ�HQ�PHFDQLVPRV�SODQDUHV�\�HVSDFLDOHV��
�������0HFDQLVPRV�GH�VHLV�EDUUDV��
�
6L�XQ�HVODERQDPLHQWR�GH�FXDWUR�EDUUDV�QR�SURSRUFLRQD�HO�WLSR�GH�PRYLPLHQWR�UHTXHULGR�
SDUD�XQD�DSOLFDFLyQ�HQ�SDUWLFXODU��XVXDOPHQWH�VH�FRQVLGHUD�FRPR�VLJXLHQWH�SRVLELOLGDG�
XQR�GH�ORV�GRV�WLSRV�GH�HVODERQHV�GH�VHLV�EDUUDV�GH�XQ�VROR�JUDGR�GH�OLEHUWDG�FRPR�VRQ�
OD� FDGHQD�:DWW� R� OD� FDGHQD� 6WHSKHQVRQ�� ODV� FXDOHV� VH�PXHVWUDQ� HQ� OD� ILJXUD� � ������
HVWDV� FODVLILFDFLRQHV� GHSHQGHQ� GH� OD� FRORFDFLyQ� GH� ORV� HVODERQHV� WHUQDULRV�� (Q� OD�
FDGHQD�GH�:DWW��ORV�HVODERQHV�WHUQDULRV�VRQ�DG\DFHQWHV��PLHQWUDV�TXH�HQ��OD�FDGHQD�GH�
6WHSKHQVRQ��ORV�HVODERQHV�WHUQDULRV�HVWiQ�VHSDUDGRV�SRU�HVODERQHV�ELQDULRV��

)LJXUD������0HFDQLVPRV�GH�VHLV�HVODERQHV���

�
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�

(VODERQDPLHQWR�GH�:DWW
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�����*UDGRV�GH�OLEHUWDG��*'/��GH�XQ�PHFDQLVPR��
�
&XDQGR� VH� WLHQH� XQ� VLVWHPD�PHFiQLFR�� HVWH� VH� SXHGH� FODVLILFDUVH� GH� DFXHUGR� FRQ� HO�
Q~PHUR�GH�JUDGRV�GH�OLEHUWDG��*'/��TXH�SRVHH��(O�*'/�GH�XQ�PHFDQLVPR�HV�HO�Q~PHUR�
GH�SDUiPHWURV� LQGHSHQGLHQWHV�TXH�VH�QHFHVLWDQ�SDUD�GHILQLU�VX�SRVLFLyQ�HQ�HO�HVSDFLR�
HQ�FXDOTXLHU�LQVWDQWH��
�
6H� WLHQH�XQ�HVODEyQ�FRPR�HO�TXH�VH�PXHVWUD�HQ� OD� ILJXUD�������HO� FXDO�HVWD�FRORFDGR�
VREUH�XQ�SODQR�TXH�WLHQH�XQ�VLVWHPD�GH�FRRUGHQDGDV�[�\��VL�HO�HVODEyQ��SHUPDQHFH�HQ�
HO� SODQR� VH� UHTXLHUHQ� WUHV� SDUiPHWURV� SDUD� GHILQLU� FRPSOHWDPHQWH� VX� SRVLFLyQ�� GRV�
FRRUGHQDGDV�OLQHDOHV��[��\��SDUD�GHILQLU�OD�SRVLFLyQ�GH�FXDOTXLHU�SXQWR�GHO�HVODEyQ�\�XQD�
FRRUGHQDGD� DQJXODU� �� � �� SDUD� GHILQLU� HO� iQJXOR� TXH� IRUPD� FRQ� UHVSHFWR� DO� HMH� [��
2EVpUYHVH�TXH�HVWH�VLVWHPD�WLHQH�WUHV�*'/��\D�TXH�HO�HVODEyQ�QR�VH�HQFXHQWUD�ILMR��ORV�
SDUiPHWURV�SDUWLFXODUHV�HOHJLGRV�SDUD�GHILQLU�VX�SRVLFLyQ�QR�VRQ�ORV�~QLFRV�TXH�SRGUtDQ�
XWLOL]DUVH�HQ�XQ�FRQMXQWR�DOWHUQR�FRPR�SXHGHQ�VHU�GRV�ORQJLWXGHV�\�XQ�iQJXOR��

�
)LJXUD������*UDGRV�GH�OLEHUWDG�HQ�XQ�SODQR�

�
3RU� OR� WDQWR��HO�*'/�GH�XQ�VLVWHPD�GHSHQGH�GHO�DUUHJOR�TXH�SUHVHQWHQ� ORV�HVODERQHV��
ORV�FXDOHV�SXHGHQ�FRQIRUPDU�XQD�FDGHQD�GH�WLSR��DELHUWD�R�FHUUDGD��FRPR�VH�PXHVWUD�
HQ� OD� ILJXUD�������8Q�VLVWHPD�FHUUDGR�QR� WHQGUi�QRGRV�FRQ�DSHUWXUD�SRU� OR�TXH�SXHGH�
WHQHU�XQR�R�PiV�*'/�PLHQWUDV�TXH�XQD�FDGHQD�DELHUWD�FRQ�PiV�GH�XQ�HVODEyQ��WHQGUi�
VLHPSUH�PiV�GH�XQ�JUDGR�GH�OLEHUWDG���

�

;\
[

<
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3DUD� GHWHUPLQDU� HO� *'/� HQ� XQ� PHFDQLVPR� VH� GHEH� WHQHU� HQ� FXHQWD� HO� Q~PHUR� GH�
HVODERQHV�TXH�OR�FRQIRUPDQ��DVt�WDPELpQ��HO� WLSR�GH�DUUHJOR�\�HO�WLSR�GH�MXQWDV�FRQ�ODV�
TXH�HVWpQ�XQLGRV�ORV�HVODERQHV��

�

�
)LJXUD������7LSR�GH�DUUHJOR�HQ�ORV�HVODERQHV���

�
&RPR�\D�VH�YLR��XQ�HVODEyQ�FXDOTXLHUD�HQ�XQ�SODQR�WLHQH�WUHV�*'/�SRU�FRQVLJXLHQWH�XQ�
VLVWHPD�GH�/�HVODERQHV�QR�FRQHFWDGRV�HQ�HO�PLVPR�SODQR�WHQGUi��/�*'/��&XDQGR�XQ�
HVODEyQ�FXDOTXLHUD�VH� ILMD�R�VH�VXMHWD�DO�PDUFR�GH� UHIHUHQFLD��VXV� WUHV�*'/�TXHGDUiQ�
HOLPLQDGRV��/R�TXH�VH�SXHGH�H[SUHVDU�SRU�PHGLR�GH��OD�HFXDFLyQ�GH�*UXHEOHU��
�

*'/� ��/�±��-�±�*�
'RQGH��
� *'/� �Q~PHUR�GH�JUDGRV�GH�OLEHUWDG�
� /� �Q~PHUR�GH�HVODERQHV�

-� �Q~PHUR�GH�MXQWDV�
*� �Q~PHUR�GH�HVODERQHV�ILMRV��
�

6L�VH�SUHVHQWD�PiV�GH�XQ�HVODEyQ�ILMR�HO�HIHFWR�QHWR�VHUi�FUHDU�XQ�HVODEyQ�ILMR�PD\RU��\D�
TXH�VyOR�KD\�XQ�SODQR�GH�VXMHFLyQ��3RU�WDQWR��*�HV�VLHPSUH�LJXDO�D�XQR�\�OD�HFXDFLyQ�GH�
*UXHEOHU�VH�SXHGH�HVFULELU�FRPR��
�

*'/� ���/����±��-�
�

D��&DGHQD�GH�HVODERQHV�
DELHUWD E��&DGHQD�GH�HVODERQHV�

FHUUDGD

�������

�������
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(Q� OD�FXDO�VH�GHEHQ� LQFOXLU� WRGDV� ODV� MXQWDV�TXH�DFW~HQ�HQ�HO�PHFDQLVPR�SDUD�DPERV�
FDVRV�\�VL�VH�WUDWD�GH�XQ�SDU�VXSHULRU��VH�FRQVLGHUDUi�FRPR�OD�PLWDG�GH�XQD�MXQWD�R�VHD��
ò-��\D��TXH�VROR�HOLPLQD�XQ�*'/��$O�LQFOXLU�HVWD�FRQGLFLyQ�VH�REWLHQH��

*'/� ���/����±�-��±�-��
GRQGH��
� /� �Q~PHUR�GH�HVODERQHV�

-�� �Q~PHUR�GH�MXQWDV�FRPSOHWDV�R�SDUHV�LQIHULRUHV�
� -�� �Q~PHUR�GH�VHPLMXQWDV�R�SDUHV�VXSHULRUHV�
�
3RU�HMHPSOR�� VH� WLHQH�HO�PHFDQLVPR�GH� OD� ILJXUD������HQ� OD� FXDO� VH�GHVHD�FRQRFHU�HO�
QXPHUR�GH�*'/�TXH�SUHVHQWD��
�

)LJXUD������0HFDQLVPR��
�
6H�SXHGH�REVHUYDU�GH�OD�ILJXUD������
1~PHUR�GH�HVODERQHV��/�� ���
1~PHUR�GH�MXQWDV��FRPSOHWDV��-��� ���
1~PHUR�GH�VHPLMXQWDV��-��� ���

*'/� �������±����±���������±���
*'/� ���

3RU�OR�WDQWR�HO�PHFDQLVPR�WLHQH���*'/��

� �

�
�

�

�

�
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�����/D�FRQGLFLyQ�GH�*UDVKRI��
�/D�FRQGLFLyQ�GH�*UDVKRI�HV�XQD�UHODFLyQ�PX\�VLPSOH�OD�FXDO�HVWLPD�HO�FRPSRUWDPLHQWR�
GH�ODV�LQYHUVLRQHV�GH�XQ�HVODERQDPLHQWR�GH�FXDWUR�EDUUDV�FRQ�EDVH�HQ�ODV�ORQJLWXGHV�GH�
ORV�HVODERQHV��
�

6���/���3���4�
GRQGH��
� 6� �ORQJLWXG�GHO�HVODEyQ�PiV�FRUWR�
� /� �ORQJLWXG�GHO�HVODEyQ�PiV�ODUJR�

3�\�4� �ORQJLWXGHV�GH�ORV�RWURV�GRV�HVODERQHV�
�
6L� ODV� ORQJLWXGHV� GH� ORV� HVODERQHV� QR� FXPSOHQ� HVWD� FRQGLFLyQ�� QLQJ~Q� HVODEyQ� VHUi�
FDSD]�GH�UHDOL]DU�XQD�UHYROXFLyQ�FRPSOHWD�UHODWLYD�DO�SODQR�GH�ILMDFLyQ��+DVWD�DKRUD�QR�
VH� KD� GDGR� QLQJXQD� UHVWULFFLyQ� HQ� HO� RUGHQ� HQ� HO� TXH� GHEHQ� VHU� FRQHFWDGRV� ORV�
HVODERQHV�� OR� FXDO� LPSOLFD� TXH� OD� FRQGLFLyQ� GH� *UDVKRI� VHJXLUi� VLHQGR� YiOLGD� SDUD�
FXDOTXLHU�FRQILJXUDFLyQ�GH�ORV�HVODERQHV��LQYHUVLRQHV���
�

�������
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&RQVLGHUDQGR� OD� HFXDFLyQ� ������ ORV� PRYLPLHQWRV� UHVXOWDQWHV� SDUD� XQ� PHFDQLVPR� GH�
FXDWUR�HVODERQHV�VH�SXHGH�UHVXPLU�GH�OD�VLJXLHQWH�PDQHUD��
�

&RQGLFLyQ�GH�
*UDVKRI� (VODEyQ�ILMR� 0RYLPLHQWR�UHVXOWDQWH�

&XDOTXLHU� DG\DFHQWH�
DO�PiV�FRUWR�

0DQLYHOD� EDODQFtQ�� (O� HVODEyQ� PiV�
FRUWR�JLUD�FRPSOHWDPHQWH�\�HO�HVODEyQ�
PiV� ODUJR�RVFLOD� UHVSHFWR�DO�SODQR�GH�
UHIHUHQFLD� SLYRWDQGR� HQ� VX� SXQWR� GH�
DSR\R��

(O�PiV�FRUWR�

'REOH�PDQLYHOD��7RGRV� ORV�HVODERQHV�
�H[FHSWR�HO� ILMR��JLUDQ�FRPSOHWDPHQWH��
/RV� HVODERQHV� GH� HQWUDGD� \� VDOLGD� OR�
KDFHQ�DOUHGHGRU�GH�VX�SLYRWH�\�OD�ELHOD�
VLHPSUH�UHJUHVD�D�VX�SRVLFLyQ�RULJLQDO��

6���/���3���4�

(O� RSXHVWR� DO� PiV�
FRUWR�

'REOH� EDODQFtQ�� /RV� GRV� HVODERQHV�
SLYRWDGRV� RVFLODQ� \� VyOR� HO� DFRSODGRU�
UHDOL]D�XQ�FLFOR�FRPSOHWR��

6���/�!�3���4� &XDOTXLHUD�

'REOH� EDODQFtQ�� /RV� GRV� HVODERQHV�
SLYRWDGRV� RVFLODQ� \� VyOR� HO� DFRSODGRU�
UHDOL]D�XQD� UHYROXFLyQ�FRPSOHWD��(VWD�
UHYROXFLyQ� QR� HV� QHFHVDULDPHQWH�
FLUFXODU�

6���/� �3���4� &XDOTXLHUD��&DVR�
HVSHFLDO�GH�*UDVKRI��

'REOH�PDQLYHOD�R�GREOH�EDODQFtQ��(VWD�
FRQILJXUDFLyQ� HV� LQHVWDEOH� GRV� YHFHV�
SRU�FDGD�UHYROXFLyQ�HQ�OD�PDQLYHOD�GH�
HQWUDGD�� (VWDV� SRVLFLRQHV� FUtWLFDV� VH�
SUHVHQWDQ�H[DFWDPHQWH� FXDQGR� WRGRV�
ORV� HVODERQHV� TXHGDQ� FROLQHDOHV�� (Q�
HVWRV� SXQWRV�� HO� PHFDQLVPR� SXHGH�
WRPDU� FXDOTXLHUD� GH� ODV� GRV�
FRQILJXUDFLRQHV�PHQFLRQDGDV���
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������9HORFLGDG�\�DFHOHUDFLyQ��
�
([LVWHQ�YDULRV�PpWRGRV�SDUD�GHWHUPLQDU�ODV�YHORFLGDGHV�\�DFHOHUDFLRQHV�TXH�DFW~DQ�HQ�
ORV�PHFDQLVPRV��GH�HQWUH�ORV�FXDOHV�KD\�WUHV�TXH�VH�HPSOHDQ�DPSOLDPHQWH��
�
D�� 8WLOL]DQGR�ODV�PDWHPiWLFDV�YHFWRULDOHV�SDUD�H[SUHVDU�OD�YHORFLGDG�\�OD�DFHOHUDFLyQ�GH�

XQ�SXQWR�FRQ�UHVSHFWR�D�XQ�VLVWHPD�GH�FRRUGHQDGDV��
E�� 0HGLDQWH� HFXDFLRQHV� GH� PRYLPLHQWR� UHODWLYR� TXH� VH� UHVXHOYHQ� \D� VHD� DQDOtWLFD� R�

JUiILFDPHQWH�SRU�PHGLR�GH�SROtJRQRV�GH�YHORFLGDG�\�DFHOHUDFLyQ��
F�� (PSOHDQGR�HFXDFLRQHV�YHFWRULDOHV�GH�FLHUUH�GH�FLUFXLWR�HVFULWDV�HQ�IRUPD�FRPSOHMD��
�
/D� YHORFLGDG� VH� GHILQH� FRPR� ³OD� WDVD� GH� YDULDFLyQ� GH� OD� SRVLFLyQ�� FRQ� UHVSHFWR� DO�
WLHPSR´�>��@��
�
/D�YHORFLGDG�OLQHDO�VH�UHSUHVHQWD�FRQ��

9� � G5�GW��<�OD�YHORFLGDG�DQJXODU��
� � G �GW�
�

)LJXUD������(VODEyQ�FRQ�URWDFLyQ�SXUD��
�
�

θ
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$�SDUWLU�GH� OD� ILJXUD������VH�SXHGH�GHWHUPLQDU� OD�YHORFLGDG�GH�XQ�HVODEyQ�HQ� URWDFLyQ�
SXUD�XWLOL]DQGR�PDWHPiWLFDV�YHFWRULDOHV��GRQGH�OD�YHORFLGDG�DQJXODU�VH�UHSUHVHQWD�SRU�OD�
OHWUD�JULHJD� �\�OD�YHORFLGDG�OLQHDO�SRU�OD�OHWUD�9���
�
/D�SRVLFLyQ�GHO��HVODEyQ�23�HVWD�GHILQLGD�SRU�HO�YHFWRU�GH�SRVLFLyQ�5�HQ�HO�SODQR�;<�\�
SDUD�GHWHUPLQDU�OD�YHORFLGDG�GHO�SXQWR�3�FXDQGR�HVWD�VRPHWLGR�D�XQD�YHORFLGDG�DQJXODU�
� VH� UHSUHVHQWD� DO� YHFWRU� SRVLFLyQ� 5� FRPR� Q~PHUR� FRPSOHMR� HQ� IRUPD� SRODU� \� VH�

SURFHGH�D�HIHFWXDU�OD�GHULYDFLyQ�FRQ�UHVSHFWR�DO�WLHPSR��
�

5� �SHM �
'HULYDQGR�OD�H[SUHVLyQ�DQWHULRU��

93$� ������G5�GW��������������� �SMHM ��G �GW�  ��S �MHM �
�

/D� YHORFLGDG� VLHPSUH�PDQWLHQH� XQD� GLUHFFLyQ� SHUSHQGLFXODU� FRQ� UHVSHFWR� DO� UDGLR� GH�
URWDFLyQ��GHELGR�DO�FRHILFLHQWH�M�GHO�WpUPLQR�H[SRQHQFLDO���6X�VHQWLGR�HVWD�GHILQLGR�SRU�HO�
VHQWLGR�GH�OD�YHORFLGDG�DQJXODU��\�HV�WDQJHQWH�D�OD�WUD\HFWRULD�GHO�PRYLPLHQWR��
�
/D� DFHOHUDFLyQ� VH� GHILQH� FRPR� ³OD� WDVD� GH� YDULDFLyQ� GH� OD� YHORFLGDG� UHVSHFWR� DO�����
WLHPSR´�>��@��
�/D�DFHOHUDFLyQ�OLQHDO�VH�UHSUHVHQWD�� �G9��GW��/D�DFHOHUDFLyQ�DQJXODU�VH�UHSUHVHQWD�� ��G �GW���
�
�
�

�������

�������

�������

$�� ���

�� ���

�������
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(Q�OD�ILJXUD������VH�PXHVWUD�XQ�HVODEyQ�HQ�URWDFLyQ�SXUD�HQ�HO�FXDO�VH�GHVHD�FRQRFHU�OD�
DFHOHUDFLyQ�TXH�DFW~D�VREUH�HO�PLVPR��SRU� OR�TXH�VH�HPSOHDUi�XQ�DQiOLVLV�PDWHPiWLFR�
YHFWRULDO� SDUWLHQGR� GH� OD� HFXDFLyQ� GH� YHORFLGDG� REWHQLGD� �HFXDFLyQ� ������ OD� FXDO� VH�
GHULYD�UHVSHFWR�DO�WLHPSR��REWHQLHQGR��
�

$3$� � G93$�
GW�  � G�S MHM ���

GW�
�

$3$� �S �MHM �����S �HM �
$3$� �$W3$���$Q3$���

�'HELGR� D� TXH� H[LVWHQ� GRV� IXQFLRQHV� FRQ� UHVSHFWR� DO� WLHPSR� � � \� �� VH� REWLHQHQ� GRV�
WpUPLQRV�SDUD�OD�DFHOHUDFLyQ��
�

,�� /D�DFHOHUDFLyQ�WDQJHQFLDO�$W3$��OD�FXDO�LPSOLFD�D�OD�DFHOHUDFLyQ�DQJXODU�� ���
,,�� /D�DFHOHUDFLyQ�QRUPDO�R�FHQWUtSHWD�$Q3$��HQ�OD�FXDO�LQWHUYLHQH�OD�YHORFLGDG�DQJXODU�

� �����

�)LJXUD�����$FHOHUDFLyQ�GH�XQ�HVODEyQ�FRQ�URWDFLyQ�SXUD���
/D�DFHOHUDFLyQ�WDQJHQFLDO�VH�PDQWHQGUi�FRQ�GLUHFFLyQ�SHUSHQGLFXODU�DO�UDGLR�GH�URWDFLyQ�
GHO�HVODEyQ�\�HV�WDQJHQWH�D� OD�WUD\HFWRULD�GHO�PRYLPLHQWR��PLHQWUDV�TXH�OD�DFHOHUDFLyQ�
QRUPDO� R� FHQWUtSHWD� VH� GLULJLUi� KDFLD� HO� FHQWUR� GH� JUDYHGDG� GHO� HVODEyQ�� HQ�
FRQVHFXHQFLD�SDUD�REWHQHU�OD�DFHOHUDFLyQ��$3$��GHO�HVODEyQ�HQ�HO�SXQWR�3�VH�SURFHGHUi��
D� UHDOL]DU� � OD� VXPD� YHFWRULDO� HQWUH� ODV� FRPSRQHQWHV� GH� OD� DFHOHUDFLyQ� QRUPDO� \�
WDQJHQFLDO�

�

�

<

;2

3

932

θ

$W32
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�
�
�
�
�
�
�
�
�

&$3Ë78/2���
)8(5=$6�48(�$&7Ò$1�(1�81�0(&$1,602�
�
�
�
�
�
�
�
�
�
�
�
���

6H� FRQRFHUiQ� HO� WLSR� GH� IXHU]DV� TXH� DFW~DQ� VREUH�ORV�PHFDQLVPRV�\� OD� IRUPD�GH�FODVLILFDUVH�DVt�FRPR�ODV�KHUUDPLHQWDV�SDUD�SRGHU�OOHYDU�D�FDER�HO�DQiOLVLV�GH�IXHU]DV�\�VXV�UHVSHFWLYRV�PpWRGRV�GH�VROXFLyQ���
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����)XHU]DV�DSOLFDGDV�\�GH�UHVWULFFLyQ��
�
&XDQGR�YDULRV�FXHUSRV�VH�FRQHFWDQ�HQWUH�Vt�SDUD�IRUPDU�XQ�JUXSR�R�VLVWHPD��ODV�IXHU]DV�
GH�DFFLyQ�SUHVHQWHV�HQWUH�GRV�FXDOHVTXLHUD�GH� ORV�FXHUSRV�VH�GHQRPLQDQ� IXHU]DV�GH�
UHVWULFFLyQ� R� LQWHUQDV�� 'LFKDV� IXHU]DV� REOLJDQ� R� UHVWULQJHQ� D� ORV� FXHUSRV� D�
FRPSRUWDUVH�GH�XQ�PRGR�HVSHFLILFR��0LHQWUDV�TXH��ODV�IXHU]DV�H[WHUQDV�TXH�VH�DSOLFDQ�
VREUH�HO��VLVWHPD�GH�FXHUSRV�VH��OODPDQ�IXHU]DV�DSOLFDGDV�R�H[WHUQDV��
�
/DV�IXHU]DV�HOpFWULFDV��PDJQpWLFDV�\�JUDYLWDFLRQDOHV�VRQ�HMHPSORV�GH�IXHU]DV�DSOLFDGDV�
TXH�SXHGHQ�LQIOXLU�VREUH�HO�VLVWHPD�VLQ�WHQHU�XQ�FRQWDFWR�ItVLFR�UHDO��/DV�IXHU]DV�TXH�VH�
DQDOL]DUiQ� VREUH� HO� PHFDQLVPR� VRQ� ODV� TXH� RFXUUHQ� D� WUDYpV� GH� XQ� FRQWDFWR� ItVLFR�
PHFiQLFR�GLUHFWR��WDO�FRPR�ODV�IXHU]DV�GH�IULFFLyQ�\�H[WHUQDV��
�
/DV�FDUDFWHUtVWLFDV�TXH�GHILQHQ�D�XQD�IXHU]D�VRQ�VX�PDJQLWXG��GLUHFFLyQ�\�VX�SXQWR�GH�
DSOLFDFLyQ��/D�GLUHFFLyQ�GH�XQD�IXHU]D�LQFOX\H�HO�FRQFHSWR�GH�UHFWD�D�OR�ODUJR�GH�OD�FXDO�
VH� GLULJH� DVt� FRPR� VX� VHQWLGR�� 3RU� HQGH� XQD� IXHU]D� HVWi� GLULJLGD� SRVLWLYD� R�
QHJDWLYDPHQWH�D�OR�ODUJR�GH�XQD�OtQHD�GH�DFFLyQ��
�
(Q� RFDVLRQHV�� HO� SXQWR� GH� DSOLFDFLyQ� QR� HV� LPSRUWDQWH�� SRU� HMHPSOR�� FXDQGR� VH� HVWi�
HVWXGLDQGR�HO�HTXLOLEULR�GH�XQ�FXHUSR�UtJLGR��'RQGH�GRV�IXHU]DV�LJXDOHV�\�RSXHVWDV�TXH�
DFW~DQ�D�OR� ODUJR�GH�GRV�UHFWDV�SDUDOHODV�QR�FRLQFLGHQWHV�HQ�XQ�FXHUSR��QR�VH�SXHGHQ�
FRPELQDU�SDUD�REWHQHU�XQD�VROD�IXHU]D�UHVXOWDQWH���

)LJXUD�����&RPSRQHQWHV�GH�XQ�YHFWRU�IXHU]D�
�

�

M
L]

;
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)
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/D�QRWDFLyQ�TXH�VH�XWLOL]DUi�SDUD�GHQRWDU�HO�FDUiFWHU�YHFWRULDO�GH�XQD�IXHU]D�VHUi��OHWUDV�
QHJULWDV� SDUD� ORV� YHFWRUHV� IXHU]D� \� QRUPDOHV� SDUD� VXV� PDJQLWXGHV�� SRU� OR� WDQWR�� ODV�
FRPSRQHQWHV�GH�XQ�YHFWRU�IXHU]D�VH�UHODFLRQDQ�FRPR�VLJXH��ILJXUD�������
�

)� �)[L���)\M���)]N�
�

'RV� IXHU]DV� FXDOHVTXLHUD� TXH� DFW~HQ� HQ� XQ� FXHUSR�� FRQVWLWX\HQ� XQ� SDU�� HQ� GRQGH� HO�
EUD]R� GHO� SDU�� HV� OD� GLVWDQFLD� SHUSHQGLFXODU� HQWUH� ODV� OtQHDV� GH� DFFLyQ� GH� ODV� IXHU]DV�
DSOLFDGDV��HO�SODQR�GHO�SDU�HV�DTXpO�TXH�FRQWLHQH�D�DPEDV�OtQHDV�GH�DFFLyQ��
�
����'LDJUDPD�GH�FXHUSR�OLEUH��
�
(O�GLDJUDPD�GH�FXHUSR�OLEUH�HV�XQD�KHUUDPLHQWD�PX\�XWLOL]DGD�SDUD�HO�DQiOLVLV�GH�IXHU]DV�
HQ�FXHUSRV�FRQ�YDULRV�HOHPHQWRV��(V�XQ��HVTXHPD�R�GLEXMR�GH�XQ�FXHUSR�DLVODGR�GH�OD�
PiTXLQD�R�PHFDQLVPR��HQ�HVWH�FDVR�VHUi�XQ�HVODEyQ�GH�DOJ~Q�PHFDQLVPR��HQ�HO�FXDO�
VH� UHSUHVHQWDQ� ODV� IXHU]DV� \� ORV�PRPHQWRV�GH� WRUVLyQ�TXH�DFW~DQ�HQ� FDGD�SLH]D��6H�
GHEHQ�GH� LQFOXLU�HQ�HO�GLDJUDPD�ODV�PDJQLWXGHV�\� ODV�GLUHFFLRQHV�FRQRFLGDV��DVt�FRPR�
FXDOTXLHU� RWUD� LQIRUPDFLyQ�SHUWLQHQWH�� WDO� FRPR� ODV� IXHU]DV�H[WHUQDV�\�R�PRPHQWRV�GH�
WRUVLyQ�H[WHUQRV�TXH�DFW~HQ�VREUH�HO�HVODEyQ��
��
(O�GLDJUDPD�REWHQLGR�GH�HVWD�PDQHUD�VH�FRQRFH�FRPR�³OLEUH´�\D�TXH�VH�KD�VHSDUDGR�OD�
SDUWH� R� SRUFLyQ� GHO� FXHUSR� GHO� UHVWR� GH� ORV� HOHPHQWRV� GH� OD� PiTXLQD� \� VH� KDQ�
UHHPSOD]DGR�VXV�HIHFWRV�SRU�IXHU]DV�\�PRPHQWRV�TXH�DFW~DQ�VREUH�GH�pO��
�
$O�DQDOL]DU�OD�GLQiPLFD�SUHVHQWH�HQ��ORV�PHFDQLVPRV��HV�QHFHVDULR�VHSDUDU�FDGD�XQR�GH��
VXV�FRPSRQHQWHV�LQGLYLGXDOHV�SDUD�FRQVWUXLU�GLDJUDPDV�GH�FXHUSR�OLEUH��(VWR�IDFLOLWDUi�HO�
DQiOLVLV�\D�TXH�VH�LQFOXLUiQ�WRGDV�ODV�IXHU]DV�TXH�DFW~DQ�VREUH�FDGD�HVODEyQ��PXFKDV�
GH�HVWDV�SLH]DV�HVWDUiQ�FRQHFWDGDV�HQWUH�Vt�SRU�PHGLR�GH�SDUHV�FLQHPiWLFRV��FRPR�VH�
PXHVWUD�HQ�ILJXUD������SRU� OR�WDQWR�WDPELpQ�VH�FRQRFHUiQ�ODV�IXHU]DV�LQWHUQDV�GH�FDGD�
HVODEyQ��
�
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����������������������������������D��0HFDQLVPR���������������������������������������������������E��(VODEyQ����
�

)LJXUD�����'LDJUDPD�GH�FXHUSR�OLEUH�GH�XQ�PHFDQLVPR��
�

9HQWDMDV�TXH�VH�REWLHQHQ�DO��XWLOL]DU�ORV�GLDJUDPDV�GH�FXHUSR�OLEUH��
��� )DFLOLWDQ�OD�WDUHD�GH�LQWHUSUHWDFLyQ�GH�ODV�SDODEUDV��SHQVDPLHQWRV�H�LGHDV�D�PRGHORV�

ItVLFRV�TXH�VRQ�PiV�IiFLOHV�GH�FRPSUHQGHU��
��� &RQWULEX\HQ�SDUD�TXH�VH�YHDQ�FRQ�PiV�FODULGDG�\�VH�FRPSUHQGDQ�WRGDV�ODV�IXHU]DV�

TXH�DFW~DQ�VREUH�FDGD�SDUWH�GHO�PHFDQLVPR�SRU�DQDOL]DU��
��� 6H�PXHVWUD�XQ�SDQRUDPD�PiV�DPSOLR�GH�FyPR�VH�GHEH�SODQWHDU�HO�SUREOHPD�VHJ~Q�

ORV�GDWRV�TXH�VH�WLHQHQ�\�TXH�VRQ�UHSUHVHQWDGRV�HQ�HO�GLDJUDPD��
��� 3HUPLWHQ�HVWDEOHFHU�ODV�UHODFLRQHV�PDWHPiWLFDV�GH�XQD�IRUPD�PiV�UiSLGD�\D�TXH�VH�

FRQRFHQ�WRGRV�ORV�IDFWRUHV�TXH�VH�SUHVHQWDQ�HQ�HO�HVODEyQ�
��� 6X�DSOLFDFLyQ� IDFLOLWD�HO�FRQWURO�GHO�DYDQFH�\�D\XGDQ�D�HVWDEOHFHU�VXSRVLFLRQHV�TXH�

VLPSOLILFDQ�HO�SUREOHPD��
��� 4XHGD� FRPR� UHVSDOGR� \� IRUPDQ� SDUWH� GH� OD� PHPRULD� GH� FiOFXOR�� FRQ� OR� FXDO� VH�

IDFLOLWD� OD� H[SOLFDFLyQ� \� SUHVHQWDFLyQ� GHO� SUREOHPD�� DVt� FRPR� ODV� FRQVXOWDV�
SRVWHULRUHV��

�
�

�

�

�
�

)�H[W�

�

)�H[W�
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)���
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����0pWRGRV�GH�VROXFLyQ��
�/DV�FDUJDV�VH� WUDQVPLWHQ�KDFLD� ORV�GLIHUHQWHV�HOHPHQWRV�GH� ODV�PiTXLQDV�D� WUDYpV�GH�
ODV�VXSHUILFLHV�GH�FRQWDFWR��SRU�HMHPSOR��GH�XQ�HQJUDQH�KDFLD�XQ�HMH��R�GH�XQ�HQJUDQH��D�
WUDYpV� GH� ORV� GLHQWHV� GHQWDGRV�� KDFLD� RWUR� HQJUDQH�� GH� XQD� ELHOD�� D� WUDYpV� GH� XQ�
FRMLQHWH�� KDFLD� XQD� SDODQFD�� GH� XQD� EDQGD�9� KDFLD� XQD� SROHD�� GH� XQD� OHYD� KDFLD� XQ�
VHJXLGRU��R�GH�XQ�WDPERU�GH�IUHQR�KDFLD�OD�]DSDWD�GHO�IUHQR��SRU�OR�TXH�HV�PX\�FRP~Q�
TXH� HQ� HVWRV� HOHPHQWRV� VH� SUHVHQWH� DOJXQD� IUDFWXUD� R� VH� SUHVHQWHQ� IDOODV� HQ� HO�
IXQFLRQDPLHQWR� GH� OD�PDTXLQD�� 3RU� OR� WDQWR� HV� QHFHVDULR� FRQRFHU� ODV�PDJQLWXGHV� GH�
GLFKRV�HVIXHU]RV�\�SRU�HQGH�ODV�IXHU]DV�TXH�ORV�SURYRFDQ���
�
/DV� IXHU]DV�GHEHQ�GH�HVWDU�GLVWULEXLGDV� �HQWUH� ODV� �PLVPDV� IURQWHUDV�R�VXSHUILFLHV�GH�
FRQWDFWR��\�VX�LQWHQVLGDG�GHEH�GH�HVWDU�GHQWUR�GH�ORV�OtPLWHV�GH�WUDEDMR�GH�ORV�GLVWLQWRV��
PDWHULDOHV� TXH� FRPSRQHQ� ODV� VXSHUILFLHV� SDUD� TXH� HVWDV� QR� OOHJXHQ� D� VXIULU� GDxR�
DOJXQR��
�3DUD�GHWHUPLQDU� ORV�HVIXHU]RV�TXH�JHQHUDQ� ODV� IXHU]DV�HQWUH� ORV�GLIHUHQWHV�HOHPHQWRV�GH�XQ�PHFDQLVPR�VH�WLHQHQ�ORV�VLJXLHQWHV�PpWRGRV���

� 0pWRGR�
,QIRUPDFLyQ�GH�HQWUDGD� (VWiWLFR��YHQWDMD�PHFiQLFD�� &LQHWRHVWiWLFR� 'LQiPLFR��UHVSXHVWD�HQ�HO�WLHPSR��

0DVD� 1R�QHFHVDULD� &RQRFLGD� &RQRFLGD�
&DUJD� (VSHFLILFDGD�FRPR�OD�UD]yQ�HQWUDGD�VDOLGD� (VSHFLILFDFLyQ�HQ�FDGD�SRVLFLyQ�

(VSHFLILFDGD�HQ�WpUPLQRV�GH�SRVLFLyQ��YHORFLGDG�\�R�WLHPSR�
0RYLPLHQWR� 3RVLFLRQHV�HVSHFLILFDGDV�

3RVLFLyQ��YHORFLGDG�\�DFHOHUDFLyQ�HVSHFLILFDGDV� 'HVFRQRFLGR�

,QIRUPDFLyQ�GH�VDOLGD��EXVFDGD��

)XHU]D�GH�HQWUDGD�UHTXHULGD�SDUD�HTXLOLEUDU�OD�FDUJD��9HQWDMD�PHFiQLFD�HQ�FDGD�SRVLFLyQ��5HDFFLRQHV�HQ�ORV�SDVDGRUHV�

)XHU]D�GH�HQWUDGD�UHTXHULGD�SDUD�PDQWHQHU�HO�PRYLPLHQWR�VXSXHVWR��5HDFFLRQHV�HQ�ODV�MXQWDV��

3RVLFLyQ��YHORFLGDG�\�DFHOHUDFLyQ�GH�FDGD�PLHPEUR�FRPR�IXQFLyQ�GHO�WLHPSR��HV�GHFLU��HO�PRYLPLHQWR�UHDO�SDUD�XQ�WLHPSR�GHWHUPLQDGR��
+HUUDPLHQWDV�DQDOtWLFDV�UHTXHULGDV� (VWiWLFD��iOJHEUD�OLQHDO� 3ULQFLSLR�GH�'¶$OHPEHUW��HVWiWLFD��iOJHEUD�OLQHDO�

(FXDFLRQHV�GHO�PRYLPLHQWR��
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����)XHU]DV�HVWiWLFDV��
�
/DV� OH\HV� GH� OD� HVWiWLFD� VRQ� IXQGDPHQWDOHV� SDUD� HO� DQiOLVLV� GH� IXHU]DV� HQ� ORV�
PHFDQLVPRV��
�
��� 6L�GRV�IXHU]DV�DFW~DQ�VREUH�XQ�FXHUSR�UtJLGR�HVWH�SHUPDQHFHUi�HQ�HTXLOLEULR�HVWiWLFR�

VyOR�VL�ODV�IXHU]DV�VRQ�FROLQHDOHV���GH�LJXDO�PDJQLWXG�SHUR�GH�VHQWLGR�FRQWUDULR��6L�VH�
FRQRFHQ�ORV�SXQWRV�GH�DSOLFDFLyQ�GH�ODV�GRV�IXHU]DV�VHDQ�ORV�SXQWRV�$�\�%�FRPR�VH�
PXHVWUD�HQ�OD�ILJXUD������ODV�GLUHFFLRQHV�GH�GLFKDV�IXHU]DV�VH�SXHGHQ�GHWHUPLQDU�D�
SDUWLU�GH�OD�OtQHD�TXH�XQH�DO�SXQWR��$�\�%��

)LJXUD�����&XHUSR�HQ�HTXLOLEULR�HVWiWLFR�
�
��� 6L�WUHV�IXHU]DV�DFW~DQ�VREUH�XQ�FXHUSR�UtJLGR�HVWH�SHUPDQHFH�HQ�HTXLOLEULR�HVWiWLFR�

VyOR� VL� ODV� OtQHDV� GH� DFFLyQ� GH� ODV� WUHV� IXHU]DV� VRQ� FRQFXUUHQWHV� HQ� DOJ~Q� SXQWR���
DGHPiV�GH�TXH�ORV�YHFWRUHV�GH�IXHU]D�GHEHQ�IRUPDU�XQ�WULiQJXOR�FHUUDGR��WDO�\�FRPR�
VH�REVHUYD�HQ�OD�ILJXUD������

)LJXUD�����&XHUSR�UtJLGR�FRQ�WUHV�IXHU]DV�HQ�HTXLOLEULR�HVWiWLFR�
�
�

)�
)�%

$

&

)�

)�)�
)�

)��

�)��

)LJ������&XHUSR�UtJLGR�HQ�HTXLOLEUR�HVWiWLFR�

%�
$�
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��� 8Q� FXHUSR� UtJLGR� VREUH� HO� TXH� DFW~D� XQ� PRPHQWR� GH� WRUVLyQ� HVWi� HQ� HTXLOLEULR�
HVWiWLFR�VyOR�VL�DFW~D�VREUH�pO�RWUR�PRPHQWR�GH�LJXDO�PDJQLWXG�SHUR�VHQWLGR�RSXHVWR�
DO�SULPHUR��WDO�FRPR�VH�PXHVWUD�HQ�OD�ILJXUD������

)LJXUD�����&XHUSR�UtJLGR�HQ�HTXLOLEULR�HVWiWLFR�FRQ�GRV�PRPHQWRV�GH�WRUVLyQ�
�
6L�PiV�GH�WUHV�IXHU]DV�DFW~DQ�VREUH�XQ�FXHUSR�HQ�HTXLOLEULR�HVWiWLFR�R�VL�DFW~DQ�VREUH�
GH�pO� FRPELQDFLRQHV�GH� IXHU]DV�\�PRPHQWRV�GH� WRUVLyQ��HO� SULQFLSLR�GH�VXSHUSRVLFLyQ�
SXHGH�XVDUVH�HQ�FRQMXQWR�FRQ� ODV� WUHV� OH\HV�GH� OD�HVWiWLFD��HV�GHFLU�HO�HIHFWR�GH�FDGD�
IXHU]D� R� PRPHQWR� SXHGH� DQDOL]DUVH� LQGHSHQGLHQWHPHQWH� \� HO� HIHFWR� GH� WRGDV� ODV�
IXHU]DV�\�PRPHQWRV�GH� WRUVLyQ��VHUi� OD�VXPD�YHFWRULDO�GH� ODV�UHVXOWDQWHV�GH�WRGRV� ORV�
DQiOLVLV�LQGLYLGXDOHV��
�
3DUD�HO�DQiOLVLV�HVWiWLFR�GH�PHFDQLVPRV�FRPSXHVWRV�GH�HVODERQHV�UtJLGRV�LPSOLFDUi�HO�
XVR�GH�GLDJUDPDV�GH�FXHUSR� OLEUH��DVt� FRPR� WDPELpQ�� OD�DSOLFDFLyQ�GH� ODV� OH\HV�GH� OD�
HVWiWLFD��
������)XHU]D�GLQiPLFDV��
�
$�SDUWLU�GH��ODV�OH\HV�GH�1HZWRQ��ODV�FXDOHV�GHVFULEHQ�OD�UHODFLyQ�HQWUH�HO�PRYLPLHQWR�GH�
XQD� SDUWtFXOD� \� ODV� IXHU]DV� TXH� DFW~DQ� VREUH� HOOD�� VH� SXHGH� GHVFULELU� HO� PRYLPLHQWR�
SODQR� GH� XQ� FXHUSR� UtJLGR� �ILJXUD� ������ 6H� SUHVHQWD� HO� HVODEyQ� N� \� VH� H[SUHVDQ� ODV�
FDQWLGDGHV� YHFWRULDOHV� HQ� IRUPD� FRPSOHMD� HQ� XQ� LQVWDQWH� GHWHUPLQDGR�� (O� HVODEyQ� N�
WLHQH� XQD� YHORFLGDG�DQJXODU� N� \� XQD�DFHOHUDFLyQ�DQJXODU� N� FRQRFLGDV��(O� FHQWUR� GH�
PDVD�HVWi�VLWXDGR�HQ�&*�\�WLHQH�XQD�DFHOHUDFLyQ�D&*��VL�XQD�SDUWtFXOD�FXDOTXLHUD�3L�GHO�

)�

�)�

K
)�

�)�

�K

'RQGH�)�� ������)�
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HVODEyQ� REHGHFH� ODV� OH\HV� GH� 1HZWRQ�� OD� DFHOHUDFLyQ� GH�3L� SXHGH� FDOFXODUVH� SRU� HO�
SURFHGLPLHQWR�GH�GLIHUHQFLDV�GH�DFHOHUDFLyQ��
�

D3L� �D&*���D�3L�&*��
�
$O��H[SUHVDU�D&*�\�D�3L�&*��VHJ~Q�VXV�FRPSRQHQWHV�GH�DFHOHUDFLyQ��
�

D3LQ���D3LW� �D&*���D�3L�&*Q���D�3L�&*W�
�

GRQGH��
D�3L�&*Q�� ��UL� N��

\�FRQ�GLUHFFLyQ�GH�3L�D�VX�&*��
D3LW� ��UL� NHM ���

HO�FXDO�HV�SHUSHQGLFXODU�D�OD�FRPSRQHQWH�QRUPDO�FRQ�HO�VHQWLGR�GH� N��

)LJXUD�����(VODEyQ�FRQ�PRYLPLHQWR�SODQR�JHQHUDO�
�
$SOLFDQGR�OD�VHJXQGD�OH\�GH�1HZWRQ�D�OD�SDUWtFXOD�3L�SDUD�GHWHUPLQDU�OD�IXHU]D�DSOLFDGD�
D�OD�SDUWtFXOD�3L�HQ�XQ�HVODEyQ�SODQR��
�

G03L� G93L�GW�  �PL� GW�  �PLDSL� �PLD&*�±�PL�UL� N����PL�UL� NHM ���� �)L�
�
GRQGH�PL�HV�OD�PDVD�GH�OD�SDUWtFXOD�\�0�HV�HO�PRPHQWR�GH�WRUVLyQ�H[SUHVDGR�HQ�IRUPD�
YHFWRULDO�FRPSOHMD��DVt�FRPR�WDPELpQ�OD�YHORFLGDG��9��� OD�DFHOHUDFLyQ�GHO�&*��D&*���\� OD�
GLVWDQFLD��U���

������

������

������

������

������

3�

)�
&*

D&*

N
N
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'H� WDO� PDQHUD� OD� IXHU]D� UHVXOWDQWH� DSOLFDGD� VREUH� � HO� HVODEyQ� N� SXHGH� HQFRQWUDUVH�
VXPDQGR�ODV�FRQWULEXFLRQHV�GH�WRGDV�ODV�SDUWtFXODV�3L��
�

)� �����)L� �����PLD&*��������PL�UL� N����������PL�UL� NHM ���
�

)� �����)L� �D&*�����PL��� N�������PL�UL��� NHM ���������PL�UL�
�
/D�HFXDFLyQ�����VH�GHGXFH�D�SDUWLU�GH�OD�HFXDFLyQ�����FRQ�EDVH��
��� /RV�WpUPLQRV�D&*�� N����\�� N���FRQVWDQWHV�SDUD�XQ�LQVWDQWH�\�FXHUSR�GHWHUPLQDGRV��SRU�

OR�TXH�VDOHQ�GH�OD�VXPDWRULD��
��� (O�VLJQR�PHQRV�TXH�DSDUHFH�HQ�ORV�WpUPLQRV� N��HVWi�SUHVHQWH�\D�TXH�OD�IXHU]D�HVWi�

GLULJLGD�GHVGH�FDGD�SDUWtFXOD�KDFLD�HO�FHQWUR�GH�PDVD�&*��PLHQWUDV�TXH�OD�GLVWDQFLD�
UL�VHxDOD�GHO�&*�FRQ�GLUHFFLyQ�DO�SXQWR��3L��

�
/D�HFXDFLyQ�����VH�SXHGH�VLPSOLILFDU�\D�TXH��
�

�PL� �P��TXH�HV�OD�PDVD�WRWDO�GHO�HVODEyQ�N�
�

PL�UL� ����\D�TXH�&*�HV�HO�FHQWUR�GH�JUDYHGDG�
�
GH�WDO�PDQHUD�TXH�OD�HFXDFLyQ�����VH�SXHGH�H[SUHVDU�FRPR��
� )� �P�D&*��
&XDQGR� VH� VXPDQ� ORV� PRPHQWRV� UHVSHFWR� DO� FHQWUR� GH� JUDYHGDG� �&*�� GH� WRGRV� ORV�
SXQWRV�3L���ORV�WpUPLQRV�PtQLPRV�QRUPDOHV�GHVDSDUHFHQ�\�HO�PRPHQWR�UHVXOWDQWH�HV��
�

7� ����PL�UL� N�UL� � N�����PL�UL���
�
/D�VXPD�HQ�HO�ODGR�GHUHFKR�GH�OD�HFXDFLyQ�DQWHULRU�HV�HO�PRPHQWR�GH�LQHUFLD�GH�PDVD�
UHVSHFWR�DO�FHQWUR�GH�JUDYHGDG��,J���SRU�OR�TXH�OD�HFXDFLyQ�����SXHGH�H[SUHVDU�FRPR��
�

7� �,J� N��
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7UDWiQGRVH� HQWRQFHV� HO� HVODEyQ� UtJLGR� GH� OD� ILJXUD� ���� FRPR� XQ� FRQJORPHUDGR� GH�
SDUWtFXODV�TXH�FRQGXFLUiQ�D�OD�HFXDFLyQ������ OD�FXDO��VH�SXHGH�VLPSOLILFDU�D�XQD�IXHU]D���������
)� �P��D&*�TXH�SDVH�SRU�HO�FHQWUR�GH�JUDYHGDG�HQ�OD�GLUHFFLyQ�GH�OD�DFHOHUDFLyQ�\�D�XQ�
SDU�7� �,J� N�HQ�HO�VHQWLGR�GH�OD�DFHOHUDFLyQ�DQJXODU���
�
/D� HFXDFLyQ� ���� WLHQH� GRV� FRPSRQHQWHV� \D� TXH� HO� PRYLPLHQWR� HV� HQ� XQ� SODQR��
&RQVLGHUDQGR� ODV� IXHU]DV� \� PRPHQWRV� GH� WRUVLyQ� LQYROXFUDGRV� VH� JHQHUDUiQ� WUHV�
HFXDFLRQHV�LQGHSHQGLHQWHV�GH�HTXLOLEULR�GLQiPLFR�SDUD�FXDOTXLHU�HVODEyQ�N��
�

��)[� �P�D&*[�
�)\� �P�D&J\�
�7� �,J� N�

�
(Q�GRQGH�OD�VXPD�GH�IXHU]DV�HQ�OD�GLUHFFLyQ�[�HQ�OD�HFXDFLyQ������\�OD�VXPD�GH�IXHU]DV�
HQ�OD�GLUHFFLyQ�\�HQ�OD�HFXDFLyQ������VRQ�SDUDOHODV�D�ORV�HMHV�GH�FXDOTXLHU�VLVWHPD�ILMR�
�[��\��FRQYHQLHQWHPHQWH�RULHQWDGR��

�������
�������
�������
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6H� DQDOL]DQ� GRV� PpWRGRV� SDUD� OOHYDU� D� FDER� HO��DQiOLVLV� GLQiPLFR� HQ� PHFDQLVPRV�� HO� PpWRGR� GH�VXSHUSRVLFLyQ� \� HO� PpWRGR� PDWULFLDO�� 'H� HOORV�� HO�PDWULFLDO� UHVXOWD� VHU� HO� PiV� DGHFXDGR� SDUD� OD�LPSOHPHQWDFLyQ�GHO�DOJRULWPR��
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����'HWHUPLQDFLyQ�GH�IXHU]DV�HQ�XQ�PHFDQLVPR��
�
3DUD� GHWHUPLQDU� ODV� IXHU]DV� TXH� DFW~DQ� VREUH� XQ� PHFDQLVPR�� VH� GHEH� KDFHU� XQ�
GLDJUDPD� GH� FXHUSR� OLEUH� SRU� FDGD� HVODEyQ� TXH� FRPSRQH� HO� VLVWHPD� SDUD� LQGLFDU� ODV�
IXHU]DV� TXH� DFW~DQ� VREUH� pO�� 3DUD� GHWHUPLQDU� ODV� GLUHFFLRQHV� \� PDJQLWXGHV� � GH� ODV�
IXHU]DV�VH�GHEHQ�GH�WRPDU�HQ�FXHQWD��FRPR�\D�VH�PHQFLRQy��ODV�OH\HV�GH�OD�HVWiWLFD��
�
&XDQGR�VH�UHDOL]D�XQ�DQiOLVLV�GH�IXHU]DV�HVWiWLFDV��OD�VXPD�YHFWRULDO�GH�ODV�IXHU]DV�HQ�
FDGD�HVODEyQ�GHEH�VHU� LJXDO�D�FHUR�SDUD�TXH�SHUPDQH]FD�HQ�HTXLOLEULR��/R�PLVPR�VH��
GHEH�GH�FXPSOLU�SDUD�XQ�DQiOLVLV�GLQiPLFR��FXDQGR�VH�HPSOHDQ�WDQWR�IXHU]DV�GH�LQHUFLD�
FRPR�IXHU]DV�H[WHUQDV��ODV�FXDOHV�VH�REWLHQH�D�SDUWLU�GH�OD�VHJXQGD�OH\�GH�1HZWRQ��3RU�
OR� WDQWR�� HV� FRQYHQLHQWH� XVDU� HO� FRQFHSWR� GH� IXHU]DV� GH� LQHUFLD� \D� TXH� WDQWR� HQ� ORV�
FDVRV� HVWiWLFRV� FRPR� HQ� ORV� GLQiPLFRV� VH� SXHGHQ� WUDWDU� GH� OD� PLVPD� PDQHUD�� (Q�
DPERV� DQiOLVLV� ODV� HFXDFLRQHV� YHFWRULDOHV� REWHQLGDV� SDUD� GHWHUPLQDU� ODV� IXHU]DV�
HMHUFLGDV�VREUH�ORV�HVODERQHV�GHO�PHFDQLVPR�VH�SXHGHQ�UHVROYHU�SRU�PHGLR�GH�PpWRGRV�
DQDOtWLFRV�R�JUiILFRV��
�
3DUD�OOHYDU�D�FDER�HO�DQiOLVLV�GLQiPLFR�GH�ODV�IXHU]DV�TXH�DFW~DQ�VREUH�XQ�PHFDQLVPR�
VH�SXHGHQ�XWLOL]DU�ORV�VLJXLHQWHV�PpWRGRV��
�

D�� 0pWRGR�GH�VXSHUSRVLFLyQ���
E�� 0pWRGR�PDWULFLDO���

�
(O� � PpWRGR� GH� VXSHUSRVLFLyQ� VH� DGDSWD� PHMRU� SDUD� OD� VROXFLyQ� PHGLDQWH� FiOFXORV�
PDQXDOHV�R�HQ�IRUPD�JUiILFD��PLHQWUDV�TXH�HO�PpWRGR�PDWULFLDO�VH�DGDSWD�PHMRU�SDUD�OD�
VROXFLyQ�SRU�PHGLR�GH�XQ�SURJUDPD�SDUD�FRPSXWDGRUD���
�
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����0pWRGR�GH�VXSHUSRVLFLyQ���
�
(Q� HO�PpWRGR� GH� VXSHUSRVLFLyQ� VH� UHDOL]D� XQ� DQiOLVLV� SRU� VHSDUDGR� GH� FDGD� HVODEyQ�
PyYLO�TXH�FRPSRQH�DO�PHFDQLVPR��FRQVLGHUDQGR�ODV�IXHU]DV�GH�LQHUFLD��H[WHUQDV�\� ORV�
PRPHQWRV�GH� WRUVLyQ�TXH�DFW~DQ�VREUH�FDGD�HVODEyQ��SRU� OR� WDQWR�XQ�PHFDQLVPR�TXH�
WLHQH�Q� HVODERQHV�PyYLOHV� UHTXLHUH� GH�Q� DQiOLVLV� VHSDUDGRV�� ORV� UHVXOWDGRV� GH� HVWRV�
DQiOLVLV� VH� VXPDQ� GHVSXpV� SDUD� GHWHUPLQDU� ODV� IXHU]DV� \� ORV� PRPHQWRV� GH� WRUVLyQ�
WRWDOHV�SDUD�HO�PHFDQLVPR���
�
([LVWHQ�GRV�YDULDQWHV�SDUD�HVWH�PpWRGR�ODV�FXDOHV�WLHQHQ�XQ�DPSOLR�XVR��
�
����&XDQGR�VH�KDFH�XVR�GH�ODV�IXHU]DV�LQWHUQDV��\�GHO�PRPHQWR�GH�WRUVLyQ�GLUHFWDPHQWH��

PiV�DSURSLDGR�SDUD�XQ�GHVDUUROOR�DQDOtWLFR��
�
����&XDQGR� HO� SUREOHPD� VH� UHVXHOYH� GH� XQD� IRUPD� JUiILFD�� HQ� HO� FXDO� VH� HOLPLQD� OD�

QHFHVLGDG�GH�FRQVLGHUDU�HO�PRPHQWR�GH�WRUVLyQ��GHVSOD]DQGR�OD�IXHU]D�GH�LQHUFLD�D�
XQD�GLVWDQFLD�H��R�H[FHQWULFLGDG����

�
(O�SULQFLSLR�GH� OD�VXSHUSRVLFLyQ�VH�SXHGH�XVDU�HQ�HO�DQiOLVLV�GH� IXHU]DV�GH�XQ�FXHUSR�
UtJLGR�\�HQ�HTXLOLEULR�HVWiWLFR��HQ�HO�FXDO�VH�HVWDEOHFH�TXH�VH�SXHGH�GHWHUPLQDU�XQ�HIHFWR�
UHVXOWDQWH� D� SDUWLU� GH� OD� VXPD� GH� YDULRV� HIHFWRV� TXH� VRQ� HTXLYDOHQWHV� DO� HIHFWR� WRWDO��
0HGLDQWH� HVWH�PpWRGR�� XQ�PHFDQLVPR� GH� HVODERQHV� DUWLFXODGRV� VREUH� HO� FXDO� DFW~DQ�
YDULDV� IXHU]DV� VH� SXHGH� DQDOL]DU� IiFLOPHQWH� GHWHUPLQDQGR� HO� HIHFWR� GH� HVWDV� IXHU]DV�
XQD�SRU�XQD��GHVSXpV�VH�VXPDQ�ORV�UHVXOWDGRV�GH�ORV�DQiOLVLV�SDUFLDOHV�GH�ODV�IXHU]DV�
~QLFDV��SDUD�GDU�ODV�IXHU]DV�WRWDOHV�TXH�DFW~DQ�VREUH�FDGD�MXQWD�GHO��PHFDQLVPR��
�
3DUD�FRPSUHQGHU�PHMRU�HO�PpWRGR�GH�VXSHUSRVLFLyQ�VH�UHVROYHUi�HO�VLJXLHQWH�SUREOHPD���
�
6H�GHVHD�GHWHUPLQDU� ODV� IXHU]DV�TXH� VRSRUWD� FDGD�HVODEyQ�DVt� FRPR�HO�PRPHQWR�GH�
WRUVLyQ�VREUH�OD�IOHFKD�GH�HQWUDGD�GHO�PHFDQLVPR�TXH�VH�PXHVWUD�HQ�OD�ILJXUD������
�
�



&DStWXOR���3URJUDPD�SDUD�HO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG�

����58%(1�75(-2�/81$�

)LJXUD�����0HFDQLVPR�GH�FXDWUR�HVODERQHV��
�

6H�SDUWH�GH�XQ�DQiOLVLV�FLQHPiWLFR�SUHYLR���GHO�FXDO�VH�REWXYLHURQ�ORV�VLJXLHQWHV�GDWRV��
�� ������UDG�V��VHQWLGR�FRQWUDULR�D�ODV�PDQHFLOODV�GHO�UHORM��
�� ������UDG�V��VHQWLGR�FRQWUDULR�D�ODV�PDQHFLOODV�GHO�UHORM��
�� �����UDG�V���VHQWLGR�FRQWUDULR�D�ODV�PDQHFLOODV�GHO�UHORM��
�� ������UDG�V���VHQWLGR�GH�ODV�PDQHFLOODV�GHO�UHORM��
,�� �������1�P�V��
,�� �������1�P�V��
P�� ���NJ�
P�� ���NJ�
D$� �����P�V����������
D%� ������P�V���������
�
&RQ�OR�TXH�VH�REWLHQHQ�ODV�DFHOHUDFLRQHV�HQ�VXV�UHVSHFWLYRV�FHQWURV�GH�JUDYHGDG�SDUD�
FDGD�HVODEyQ��DVt�FRPR�VXV�GLUHFFLRQHV��
�
D&*�� ������P�V��
D&*�� ������P�V��
�
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6H� GHWHUPLQD� OD� PDJQLWXG� GH� ODV� IXHU]DV� LQWHUQDV� \� ORV� PRPHQWRV� GH� WRUVLyQ� GH� OD�
VLJXLHQWH�IRUPD��
�
)2�� �����D&*�� ����
)2�� �P��D&*�� ��[������������� ������1�
)2�� �P��D&*�� ��[����������� ������1�
72�� ��,�� �� ��������[����� �������1�P�
72�� ��,�� �� ��������[������ �������1�P�
�
6H�SODQWHD�HO�GLDJUDPD�GH�FXHUSR�OLEUH�SDUD�ORV�HVODERQHV���\����HQ�HO�FXDO�VH�PXHVWUDQ�
ORV�YHFWRUHV�)2���)2���72��\�72���ILJXUD������

�
)LJXUD�����'LDJUDPDV�GH�FXHUSR�OLEUH�

�

�D��
���

(VODEyQ��
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)R�� ������OE

7���

)
��
$

&*��
�

%

7��

(VODEyQ��

)
��� ��)
�� )
��� ��)
��

&*��

����

G
 
���

���

���

���
��

�
2��

7V�



���
���

)

��

)

��

(VODEyQ��



&DStWXOR���3URJUDPD�SDUD�HO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG�

����58%(1�75(-2�/81$�

3DUD�OD�VROXFLyQ�GHO�SUREOHPD�PHGLDQWH�HO�PpWRGR�GH�VXSHUSRVLFLyQ�VH�FRQVLGHUD��
D�� VROR�OD�DFFLyQ�)2��\�72���
E�� VROR�OD�DFFLyQ�)2��\�72���
F�� OD�VXPD�GH�ODV�DFFLRQHV�DQWHULRUHV���
�
6H�WRPDUi�FRPR�HMH�GH�UHIHUHQFLD�ORV�HMHV�ILMRV�[\�XELFDGRV�HQ�HO�HVODEyQ���SDUD�WRGDV�
ODV�FRPSRQHQWHV�GH�FDGD�IXHU]D��
�
$QiOLVLV�GH�IXHU]DV�HQ�GRQGH�VROR�DFW~DQ�)2��\�72���
�
(Q�HO�GLDJUDPD�GH�FXHUSR�OLEUH�GHO�HVODEyQ�FXDWUR�VH�REVHUYDQ�ODV�IXHU]DV�\�PRPHQWRV�
GH� WRUVLyQ�TXH�DFW~DQ�VREUH�GH�pO��TXH�VRQ�)2���)¶���\�)¶���\�HO�SDU�GH� WRUVLyQ�72���HQ�
GRQGH�)¶���HV� OD� IXHU]D�TXH�HO�HVODEyQ�WUHV�HMHUFH�VREUH�HO�HVODEyQ�FXDWUR�\�)¶���HV� OD�
IXHU]D�TXH�HO�HVODEyQ�XQR�HMHUFH�VREUH�HO�HVODEyQ�FXDWUR��/D�SULPD�R�DSyVWURIH�VHQFLOOR�
VH�XWLOL]D�SDUD�LQGLFDU�TXH�pVWDV�VRQ�VROR�DTXHOOD�SDUWH�GH�ODV�IXHU]DV�UHDOHV�TXH�DFW~DQ�
HQWUH�ORV�HVODERQHV�GHELGDV�D�)2��\�72���/D�GLUHFFLyQ�GH�)¶���HV�FRQRFLGD��GHELGR�D�TXH�
HO�HVODEyQ�WUHV�VH�FRQYLHUWH�HQ�XQ�PLHPEUR�GH�GRV�IXHU]DV�HQ�HVWD�SRUFLyQ�GHO�SURFHVR�
GH�VXSHUSRVLFLyQ�VH�GHVFRQRFH�WDQWR�OD�GLUHFFLyQ�FRPR�OD�PDJQLWXG�GH�)¶����'HELGR�D�
TXH�HO�HVODEyQ�FXDWUR�HVWD�HQ�HTXLOLEULR�EDMR�OD�DFFLyQ�GH�ODV�IXHU]DV�)2���)¶���\�)¶���\�HO�
SDU� GH� WRUVLyQ� 72��� ORV� PRPHQWRV� VH� SXHGHQ� VXPDU� DOUHGHGRU� GH� FXDOTXLHU� SXQWR�
FRQYHQLHQWH�\�KDFHUOR�LJXDO�D�FHUR��
�
6H�KDFH�OD�VXPD�GH�PRPHQWRV�FRQ�UHVSHFWR�DO�SXQWR�2���
�

)2���2�J���VHQ����������)¶����2�%��VHQ�������72�� ���
�

6XVWLWX\HQGR�ORV�YDORUHV�FRUUHVSRQGLHQWHV�HQ�OD�HFXDFLyQ�����VH�REWLHQH��
�

��������������VHQ����������)¶�������VHQ������������� ��
�

)¶��� ��������1�
�

������
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(O� HVODEyQ� �� WDPELpQ� GHEH� GH� HVWDU� HQ� HTXLOLEULR� WUDVODFLRQDO� EDMR� OD� DFFLyQ� GH� ODV�
IXHU]DV��GDGDV�SRU�OR�WDQWR��

)2����)¶�����)¶��� ���
�
([SUHVDQGR�)2��\�)¶���HQ�HO�VLVWHPD�GH�FRRUGHQDGDV�[\��VH�REWLHQH��
�

)2�� �������FRV�����L�±�VHQ�����M��
)2�� �����L�±����M�
)¶��� �)¶��L� �������L�

�
$O�SODQWHDU�OD��HFXDFLyQ�GH�HTXLOLEULR�WUDVODFLRQDO�SDUD�HO�HVODEyQ���VH�REWLHQH��

�
����L�±�����M�±�����L���)¶��[L��)¶��\M� ���

�
HQ�GRQGH�)¶��[�\�)¶��\�VRQ�ORV�FRPSRQHQWHV�HQ�[��\�UHVSHFWLYDPHQWH��
�
6XPDQGR�ODV�FRPSRQHQWHV�L��

����L������M�)¶��[L� ���
)¶��[� ������O�1�

�
6XPDQGR�ODV�FRPSRQHQWHV�M���

����M���)¶��M� ���
)¶��\� ������1�

�
3DUD� FDOFXODU� HO� PRPHQWR� GH� WRUVLyQ�7¶6� GH� OD� IOHFKD� HV� QHFHVDULR� SDUD�PDQWHQHU� DO�
HVODEyQ���HQ�HTXLOLEULR�EDMR�OD�DFFLyQ�GH�XQ�SDU�SURGXFLGR�SRU�)¶���\�)¶�����HVODEyQ���GH�
OD�ILJXUD������GRQGH�VH�WLHQH��

)¶��� �)¶��� �����1�
G¶� �������P�

3RU�OR�WDQWR��
7¶6� �)¶����G¶��

��������������� �������1�P��VHQWLGR�FRQWUDULR�D�ODV�PDQHFLOODV�GHO�UHORM��

������

������
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$QiOLVLV�GH�IXHU]DV�HQ�GRQGH�VROR�DFW~DQ�)2��\�72���
�
(Q�OD�ILJXUD�����VH�PXHVWUD�XQ�GLDJUDPD�GH�FXHUSR�OLEUH�GHO�HVODEyQ�WUHV�EDMR�OD�DFFLyQ�
GH� WUHV� IXHU]DV�)2���)¶¶��� \�)¶¶��� \�HO�SDU�GH� WRUVLyQ�72���$TXt� ODV�SULPDV�R�DSyVWURIHV�
GREOHV� LQGLFDQ� OD� SDUWH� E� GHO� SUREOHPD� GH� VXSHUSRVLFLyQ�� /D� GLUHFFLyQ� GH� )2�� HV�
FRQRFLGD�\� OD�GH�)¶¶���HV�D� OR� ODUJR�GH� OD� OtQHD�2�%�GHELGR�D�TXH�HO�HVODEyQ�FXDWUR�VH�
FRQYLHUWH�HQ�XQ�PLHPEUR�GH�GRV� IXHU]DV�FXDQGR�VH�RPLWHQ�)2��\�72���(O�HVODEyQ� WUHV�
HVWD�HQ�HTXLOLEULR�EDMR�OD�DFFLyQ�GH�ODV�IXHU]DV�)2���)¶¶���\�)¶¶���\�HO�SDU�GH�WRUVLyQ�72���
/RV�PRPHQWRV�VH�SXHGHQ�VXPDU�FRQ�UHVSHFWR�D�FXDOTXLHU�SXQWR�FRQYHQLHQWH�\�VH�KDFH�
LJXDO�D�FHUR��
�
6XPDQGR�ORV�PRPHQWRV�FRQ�UHVSHFWR�DO�SXQWR�$��
�

)2���$J���VHQ���������)¶¶����$%��FRV������72�� ���
�����������VHQ��������)¶¶�������FRV������������ ��

)¶¶��� ��������1�
�
(O�HVODEyQ�WUHV�GHEH�HVWDU�HQ�HTXLOLEULR�WUDVODFLRQDO�EDMR�OD�DFFLyQ�GH�ODV�IXHU]DV�GDGDV��
SRU�OR�WDQWR��

)2���)¶¶����)¶¶��� ���
�
([SUHVDQGR�)2��\�)¶¶���HQ�HO�VLVWHPD�GH�FRRUGHQDGDV�[\��VH�REWLHQH��
�

)2�� �������FRV������L���VHQ������M�� �����L�������M�
)¶¶��� ��������FRV����L�±�VHQ����M�� �����L�±�����M�

�
<�OD�HFXDFLyQ�GH�HTXLOLEULR�WUDVODFLRQDO�SDUD�HO�HVODEyQ�WUHV�HV��

����L�������M�������L�±�����M���)¶¶��[L���)¶¶��\M� ��
�
6XPDQGR�ODV�FRPSRQHQWHV�L�

����L�������L���)¶¶��[� ���
)¶¶��[� �������1�

������

�������

�������
�������

�������

�������
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6XPDQGR�ODV�FRPSRQHQWHV�M�
����M�±�����M���)¶¶��\M� ��

)¶¶��� �������1�
3RU�OR�WDQWR��

)��� ������1�
(O�PRPHQWR�GH�WRUVLyQ�7¶¶6��HVODEyQ���GH�OD�ILJXUD������VH�SXHGH�FDOFXODU�HPSOHDQGR�ODV�
VLJXLHQWHV�HFXDFLRQHV�YHFWRULDOHV��
�

7¶¶6� ����)¶¶���[�G¶¶��
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�����0pWRGR�PDWULFLDO�
�
(Q�HO�PpWRGR�PDWULFLDO�VH�SODQWHDQ�ODV�HFXDFLRQHV�GH�HTXLOLEULR�GLQiPLFR��EDVDGDV�HQ�OD�
VHJXQGD�OH\�GH�1HZWRQ���SDUD�FDGD�HVODEyQ�GHO�PHFDQLVPR�SDUWLHQGR�GHO�GLDJUDPD�GH�
FXHUSR� OLEUH�� GDQGR� FRPR� UHVXOWDGR� XQ� VLVWHPD�GH� HFXDFLRQHV� OLQHDOHV�� D� SDUWLU� GH� OD�
VXPD� ORV� FXHUSRV� TXH� FRPSRQHQ� HO� VLVWHPD�� TXH� VH� GHEHQ� UHVROYHU� HQ� IRUPD�
VLPXOWiQHD��

1R��GH�HFXDFLRQHV� ��Q�����Q��
GRQGH��

Q��HV�HO�Q~PHUR�GH�FXHUSRV�TXH�URWDQ�
Q��HV�HO�Q~PHUR�GH�FXHUSRV�TXH�VH�GHVOL]DQ�

�
3DUD�FRPSUHQGHU�HO� �DQiOLVLV�GH� IXHU]DV�PHGLDQWH�HO�PpWRGR�PDWULFLDO�VH�FRQVLGHUD�HO�
PHFDQLVPR�GH�FXDWUR��EDUUDV�PRVWUDGR�HQ�OD�ILJXUD������HQ�HO�FXDO�VH�REVHUYD�TXH�ORV�
FHQWURV�GH�PDVD�&*���&*��\�&*��GH�ORV�HVODERQHV�PyYLOHV�QR�QHFHVLWDQ�HVWDU�D�OR�ODUJR�
GH� ODV� OtQHDV� � TXH� FRQHFWDQ� D� ORV� SDUHV� FLQHPiWLFRV�� $O� LJXDO� TXH� HQ� HO� PpWRGR� GH�
VXSHUSRVLFLyQ�VH�GHEH�SDUWLU�GH�XQ�DQiOLVLV�FLQHPiWLFR�SUHYLR��SRU�HO�FXDO�VH�FRQRFH�OD�
SRVLFLyQ�\�OD�DFHOHUDFLyQ�OLQHDO�GHO�FHQWUR�GH�PDVD��DVt�FRPR��OD�DFHOHUDFLyQ�DQJXODU�GH�
FDGD� HVODEyQ�PyYLO�� 6H� GHEH� UHDOL]DU� XQ� GLDJUDPD� GH� FXHUSR� OLEUH� SRU� FDGD� HVODEyQ�
�ILJXUD� ����� SDUD� FRQRFHU� ODV� IXHU]DV� TXH� DFW~DQ� VREUH� HO� HVODEyQ� \� ORV� GDWRV�
JHRPpWULFRV�GH�ORV�PLVPRV���

�
)LJ������0HFDQLVPR�GH�FXDWUR�HVODERQHV��
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$� SDUWLU� GH� ORV� GLDJUDPDV� GH� FXHUSR� OLEUH� VH� REWLHQHQ� ODV� VLJXLHQWHV� HFXDFLRQHV� GH�
HTXLOLEULR�SDUD�FDGD�HVODEyQ�PyYLO��
�
(VODEyQ�����

)LJXUD����D�'LDJUDPD�GH�FXHUSR�OLEUH�GHO�HVODEyQ�GRV��
�
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�
�
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�(VODEyQ�����

)LJXUD����F�'LDJUDPD�GH�FXHUSR�OLEUH�GHO�HVODEyQ�FXDWUR��
�

)���±�)��� �P��D&*��
5���[�)���±�5���[�)��� �,�� ��

�
�
(Q�ODV�HFXDFLRQHV�DQWHULRUHV�VH�HPSOHD�OD�QRWDFLyQ��
�

5LM� ��
�
(V�HO�YHFWRU�TXH�YD�GHVGH�HO�FHQWUR�GH�JUDYHGDG�GHO�HVODEyQ���L��D�OD�MXQWD�GHO����
HVODEyQ�DGMXQWR���M����

)LM� � (V�OD�IXHU]D�TXH�HO�HVODEyQ�L�HMHUFH�VREUH�HO�HVODEyQ�M��
&*L� � (V�HO�FHQWUR�GH�JUDYHGDG�GHO�HVODEyQ�L��
D&*L� � (V�OD�DFHOHUDFLyQ�GHO�FHQWUR�GH�JUDYHGDG�&*L��

�
L� � (V�OD�DFHOHUDFLyQ�DQJXODU�GHO�HVODEyQ�L��

PL� ����(V�OD�PDVD�GHO�HVODEyQ�L�
,L�� ���(V�HO�PRPHQWR�GH�LQHUFLD�GH�OD�PDVD�GHO�HVODEyQ�FRQ�UHVSHFWR�D�VX�FHQWUR�GH��

JUDYHGDG�
76� ����(V�HO�PRPHQWR�GH�WRUVLyQ�DSOLFDGR�DO�HVODEyQ�GH�HQWUDGD�
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$� FRQWLQXDFLyQ�� VH� REWLHQHQ� ODV� FRPSRQHQWHV�[\� � GH� ODV� HFXDFLRQHV� YHFWRULDOHV� \� VH�
GHVDUUROODQ�ORV�SURGXFWRV�FUX]DGRV��5�[�)� �5[�)\�±�5\�)[��FXDQGR�ODV�FRPSRQHQWHV�HQ�
]�VRQ�QXODV���6H�REWLHQHQ�ODV�VLJXLHQWHV�HFXDFLRQHV��
�
(VODEyQ��� )��[�±)��[� �P��D&*�[�)��\�±�)��\� �P��D&*�\�5��[�)��\�±�5��\�)��[�±�5��[�)��\���5��\�)��[� �,�� ��±�76��(VODEyQ��� )��[�±�)��[� �P��D&*�[�)��\�±�)��\� �P��D&*\�5��[�)��\�±�5��\�)��[�±�5��[�)��\���5��\�)��[� �,�� ���(VODEyQ��� )��[�±�)��[� �P��D&*�[�)��\�±�)��\� �P��D&*�\�5��[�)��\�±�5��\�)��[�±�5��[�)��\���5��\�)��[� �,�� ���
/DV�HFXDFLRQHV�REWHQLGDV�IRUPDQ�XQ�FRQMXQWR�GH�QXHYH�HFXDFLRQHV�OLQHDOHV�FRQ�QXHYH�
LQFyJQLWDV� �)��[�� )��\�� )��[�� )��\�� )��[�� )��\�� )��[�� )��\�� 76��� (VWDV� HFXDFLRQHV� SXHGHQ�
SUHVHQWDUVH�GH�OD�VLJXLHQWH�IRUPD�PDWULFLDO���
�
��������������������������������������>$@�����������������������������������������[����>%@����� ���������>&@�
�

��� �� �� �� �� �� �� �� �� )��[� � P�D&*�[�
�� ��� �� �� �� �� �� �� �� )��\� � P�D&*�\�

5��\� �5��[� �5��\� 5��[� �� �� �� �� �� )��[� � ,�� ��
�� �� ��� �� �� �� �� �� �� )��\� � P�D&*�[�
�� �� �� ��� �� �� �� �� �� )��[�  � P�D&*�\�
�� �� 5��\� �5��[� �5��\� 5��[� �� �� �� )��\� � ,�� ��
�� �� �� �� ��� �� �� �� �� )��[� � P�D&*�[�
�� �� �� �� �� ��� �� �� �� )��\� � P�D&*�\�
�� �� �� �� 5��\� �5��[� �5��\� 5��[� �� 76� � ,�� ��

�
'RQGH�OD�PDWUL]�$�FRQWLHQH�WRGD�OD�LQIRUPDFLyQ�JHRPpWULFD��OD�PDWUL]�%�FRQWLHQH�WRGDV�
ODV� IXHU]DV� \�PRPHQWRV�GHVFRQRFLGRV�\� OD�PDWUL]�&� FRQWLHQH� OD� LQIRUPDFLyQ�GLQiPLFD�
FRQRFLGD�DFHUFD�GHO�VLVWHPD���
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3RU�RWUD�SDUWH�UHVXOWD�PX\�VHQFLOOR� LQFOXLU� ORV�HIHFWRV�GH�IXHU]DV�R�PRPHQWRV�H[WHUQRV�
FRQRFLGRV�HQ�OD�PDWUL]�&��$O�UHVROYHU�GLFKD�HFXDFLyQ�PDWULFLDO�VH�REWLHQHQ�ORV�YDORUHV�GH�
ODV�IXHU]DV��
�
(O�SULPHU�SDVR�GHO�DQiOLVLV�PDWULFLDO�FRQVLVWH�HQ�GHWHUPLQDU�ODV�FRPSRQHQWHV�[\�GH�ODV�
IXHU]DV��DFHOHUDFLRQHV�\�ORV�YHFWRUHV�GH�SRVLFLyQ�TXH�DFW~DQ�HQ�FDGD�HVODEyQ��
�
D&*�� ��L����M��P��V���
5��� ��L����M��P��
5��� ������������ �������L���������M��P��
D&*�� �������������� �������L�±�����M��P��V���
5��� ������������� ���������L���������M��P��
5��� ������������ �������L�±�������M��P��
D&*�� ���������������� �������L��������M��P�V���
5��� �������������� �������L���������M��P��
5��� ������������������ ��������L�±�������M��P��
�
$�FRQWLQXDFLyQ�VH�FDOFXODQ�ODV�IXHU]DV�GH�LQHUFLD�\�ORV�SDUHV�GH�WRUVLyQ��
�
P�D&*�[� �����NJ�����SLHV��V��� ���1�
P�D&*�\� �����NJ�����SLHV�V��� ���1�
,� �� ��������1�P�V������UDG�V��� ���1�P�
P�D&*�[� ����NJ����������P���V��� ��������1�
P�D&*�\� ����NJ���������P���V��� �������1�
,�� �� ��������1�P�V��������UDG��V��� �������1�P�
P�D&*�[� ����NJ����������P�V��� ��������1�
P�D&*�\� ����NJ���������P�V��� ������1�
,�� �� ��������1�P�V���������UDG�V��� ��������1�P�
�
8QD�YH]�TXH�VH�WLHQHQ�ODV�FRPSRQHQWHV�GH�ODV�HFXDFLRQHV�GH�HTXLOLEULR��VH�VXVWLWX\HQ�
ORV�YDORUHV�FRUUHVSRQGLHQWHV�HQ�FDGD�HFXDFLyQ�\�VH�LQWHJUDQ�HQ�HO�DUUHJOR�PDWULFLDO��SRU�
OR�TXH�VH�REWLHQH��
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�
��� �� �� �� �� �� �� �� �� )��[� � ��
�� ��� �� �� �� �� �� �� �� )��\� � ��
�� �� ������� ������ �� �� �� �� �� )��[� � ��
�� �� ��� �� �� �� �� �� �� )��\� � �������
�� �� �� ��� �� �� �� �� �� )��[�  � ������
�� �� ������ ������ ������ ������ �� �� �� )��\� � ������
�� �� �� �� ��� �� �� �� �� )��[� � �������
�� �� �� �� �� ��� �� �� �� )��\� � �����
�� �� �� �� ������� ������ ������ ������ �� 7V� � �������
�
$O� UHVROYHU� OD� PDWUL]�� SRU� HO� PpWRGR� GH� *DXVV� -RUGDQ�� VH� REWLHQHQ� ORV� VLJXLHQWHV�
UHVXOWDGRV�SDUD�FDGD�XQR�GH�ORV�HVODERQHV��
�

)��[� �������1�
)��\� �������1�
)��[� �������1�
)��\� ��������1�
)��[� �������1�
)��\� �������1�
)��[� ������1�
)��\� ������1�

�
<�HO�PRPHQWR�GH�WRUVLyQ�HQ�OD�IOHFKD�GH�HQWUDGD��
�

76� �������1�P��VHQWLGR�FRQWUDULR�D�ODV�PDQHFLOODV�GHO�UHORM��
�
([SUHVDQGR�ODV�IXHU]DV�HQ�FRRUGHQDGDV�SRODUHV��
�

)�� �������1�#�����������
)��� �������1�#�����������
)��� �������1�#�����������
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(VWRV� UHVXOWDGRV� FRQFXHUGDQ� FRQ� ORV� REWHQLGRV� HQ� HO� HMHPSOR� HQ� HO� TXH� VH� XVR� HO�
PpWRGR�GH�VXSHUSRVLFLyQ�SDUD�UHVROYHU�HO�PLVPR�SUREOHPD��6LQ�HPEDUJR��ORV�UHVXOWDGRV�
GH�GLFKR�HMHPSOR�VH�H[SUHVDQ�HQ�HO�VLVWHPD�GH�FRRUGHQDGDV�XQLGR�DO�HVODEyQ�DFRSODGRU�
HQ�WDQWR�TXH�ORV�UHVXOWDGRV�GH�HVWH�HMHPSOR�VH�H[SUHVDQ�HQ�HO�VLVWHPD�GH�FRRUGHQDGDV�
ILMDV��
�
������$QiOLVLV�GH�IXHU]DV�HQ�HVODERQDPLHQWRV�FRQ�PiV�GH�FXDWUR�EDUUDV��
�
(O�PpWRGR�PDWULFLDO� SXHGH� VHU� H[WHQGLGR� IiFLOPHQWH� SDUD� HVODERQHV�PiV� FRPSOHMRV� \�
FRQ�XQ�Q~PHUR�PD\RU�GH�HVODERQHV��\D�TXH�ODV�HFXDFLRQHV�VRQ�GH�IRUPD�VLPLODU�D�ODV�
DQWHULRUHV��HFXDFLRQHV�������\���������ODV�FXDOHV�DKRUD�VH�H[SUHVDQ�FRPR�VXPDWRULDV��
�

��)� �PD�
��7� �, �

�
&RQ�HO�ILQ�GH�DSOLFDU�HVWH�PpWRGR�D�FXDOTXLHU�PHFDQLVPR�FRQ�Q�HVODERQHV�\�FRQ�MXQWDV�
GH�SDVDGRU��GRQGH��M��HV�XQ�HVODEyQ�FXDOTXLHUD�HQ�OD�FDGHQD�FLQHPiWLFD��H���L� �M�±����HV�
XQ�HVODEyQ�SUHYLR�HQ�OD�FDGHQD��\��N� �M������HV�HO�VLJXLHQWH�HVODEyQ��D�SDUWLU�GH�OD�IRUPD�
YHFWRULDO�GH�ODV�HFXDFLRQHV�VH�WLHQH��
�

)LM���)MN������)H[WM� �PM�D&*M�
�5LM�[�)LM�����5MN�[�)MN������7M����5H[WM���)H[WM�� �,JM�� M�

�
GRQGH���M� �����������Q��L� �M�±����N� �M�������M���Q����Vt�M� �Q��N� ���
� ���)ML� ��)LM����)NM� ��)MN�
�
'H�OD�HFXDFLyQ�YHFWRULDO������GH�VXPD�GH�IXHU]DV�VH�REWLHQHQ�VXV�FRPSRQHQWHV�HQ�[�\��
DSOLFDQGR� OXHJR� HQ� FRQMXQWR� FRQ� OD� HFXDFLyQ� ������ D� FDGD� XQR� GH� ORV� HVODERQHV� GHO�
PHFDQLVPR� SDUD� REWHQHU� � XQ� FRQMXQWR� GH� HFXDFLRQHV� OLQHDOHV� VLPXOWDQHDV� � \� VH�
UHVXHOYHQ�LJXDO�TXH�HO�FDVR��DQWHULRU��
�
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(Q� HO� PHFDQLVPR� FXDOTXLHU� HVODEyQ� SXHGH� WHQHU� IXHU]DV� H[WHUQDV� \�R� PRPHQWRV�
H[WHUQRV�DSOLFDGRV�� ORV�FXDOHV�VH�DJUHJDUiQ�D� OD�PDWUL]�&��$Vt� WDPELpQ��VH� LQWURGXFHQ�
ODV� IXHU]DV� GH� UHDFFLyQ� QHJDWLYDV� FRQ� HO� ILQ� GH� UHGXFLU� HO� Q~PHUR� GH� YDULDEOHV� D� XQD�
FDQWLGDG�PDQHMDEOH��&XDQGR�VH� WLHQHQ� ODV� MXQWDV�GH�GHVOL]DPLHQWR�R� FRUUHGHUDV�� VHUi�
QHFHVDULR� DJUHJDU� UHVWULFFLRQHV� HQ� ODV� GLUHFFLRQHV� SHUPLVLEOHV� GH� ODV� IXHU]DV� TXH� VH�
DSOLFDQ�HQ�ODV�MXQWDV�UHODFLRQDGDV�FRQ�ODV�IXHU]DV�GH�IULFFLyQ��
������&RPSDUDFLyQ�HQWUH�DPERV�PpWRGRV���$XQTXH� � HO�PpWRGR� GH� VXSHUSRVLFLyQ� HV� IiFLO� GH� XVDU�� � WLHQH� OD� GHVYHQWDMD� GH� TXH� HO�
PHFDQLVPR� GHEH� DQDOL]DUVH� HQ� YDULDV� RFDVLRQHV�� OR� FXDO� UHVXOWD� WHGLRVR� SDUD� HO�
GLVHxDGRU���
�
(Q�HO�PLVPR�VHQWLGR��QR�VH�SXHGH�KDFHU�XQ�DQiOLVLV�H[DFWR�VL�KD\�TXH�FRQVLGHUDU� ODV�
IXHU]DV�GH�IULFFLyQ��6L�ELHQ�HVWH�SUREOHPD�QR�VH�SUHVHQWD�HQ�ORV�PHFDQLVPRV�FRQ�SDUHV�
GH�JLUR�GHELGR�D�TXH�ODV�IXHU]DV�GH�IULFFLyQ�VRQ�EDVWDQWH�SHTXHxDV�\�VH�GHVSUHFLDQ��QR�
DVt�FRQ�ORV�SDUHV�GH�GHVOL]DPLHQWR�R�FRUUHGHUDV��FRPR�HQ�HO�FDVR�GHO�SLVWyQ�\�HO��FLOLQGUR�
HQ� HO� PHFDQLVPR� ELHOD�PDQLYHOD�FRUUHGHUD�� (O� PpWRGR� GH� DQiOLVLV� PHGLDQWH�
VXSHUSRVLFLyQ�QR�VHUtD�HO�DSURSLDGR�VL�VH�GHEH�FRQVLGHUDU�OD�IULFFLyQ�HQWUH�HO�SLVWyQ�\�HO�
FLOLQGUR��(Q�HVWH�FDVR�VH�SUHVHQWDUiQ��HUURUHV�GHELGR�DO�FDPELR�GH�GLUHFFLyQ�GH�OD�IXHU]D�
HQWUH� HO� SLVWyQ� \� HO� FLOLQGUR� HQ� ODV� GLVWLQWDV� VROXFLRQHV� UHTXHULGDV� SDUD� HO�PpWRGR� GH�
VXSHUSRVLFLyQ�FRVD�TXH�QR�VXFHGH�HQ�HO�PpWRGR�PDWULFLDO�\D�TXH�VH�WRPD�HQ�FXHQWD�OD�
IXHU]D�GH�IULFFLyQ�GHVGH�HO�SODQWHDPLHQWR�GHO�GLDJUDPD�GH�FXHUSR�OLEUH��
�
3RU�RWUD�SDUWH��HO�PpWRGR�PDWULFLDO�UHTXLHUH�GH�XQ�~QLFR�DQiOLVLV�TXH�GD�SRU�UHVXOWDGR�XQ�
FRQMXQWR� GH� HFXDFLRQHV� OLQHDOHV� TXH� VH� GHEHQ� UHVROYHU� HQ� IRUPD� VLPXOWiQHD� SDUD�
REWHQHU� WRGDV� ODV� IXHU]DV� \� PRPHQWRV� GH� WRUVLyQ� GHVFRQRFLGRV� DFWXDQWHV� HQ� HO�
PHFDQLVPR��$O�UHVROYHU� OD�PDWUL]�GH�HFXDFLRQHV� OLQHDOHV�VH�REWLHQHQ�WRGRV� ORV�YDORUHV�
EXVFDGRV� \� VH� WRPDQ� HQ� FXHQWD� IXHU]DV� \� PRPHQWRV� GH� WRUVLyQ� H[WHULRUHV� � TXH� VH�
DSOLFDQ�VREUH�HO�PHFDQLVPR��
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6H� SODQWHD� OD� HVWUXFWXUD� GHO� 3URJUDPD� SDUD� HO�$QiOLVLV�GLQiPLFR�GH�0HFDQLVPRV�� OD�EDVH�GH�GDWRVTXH�VH�UHTXLHUH�\�HO�PDQXDO�GH�XVXDULR��7DPELpQ�VH�H[SRQHQ� HMHPSORV� TXH� YDOLGDQ� ORV� UHVXOWDGRV�REWHQLGRV��
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����'HVFULSFLyQ�GHO�SURJUDPD��
�
(O� DQiOLVLV� GLQiPLFR� GHWHUPLQD� HO� FRPSRUWDPLHQWR� UHDO� GH� VLVWHPDV� ItVLFRV� SRUTXH�
FRQVLGHUD� OD� DFHOHUDFLyQ� GH� ORV� FXHUSRV� GHELGR� D� ODV� FDUJDV� TXH� DFW~DQ� VREUH� HOORV��
3DUD� DxDGLU� OD� FLQpWLFD�� XQ� VLVWHPD� GH� DQiOLVLV� GLQiPLFR� GHEH� FRQVLGHUDU� GRV� YDORUHV�
TXH�QR�VH�FRQWHPSODQ�HQ�HO�DQiOLVLV�FLQHPiWLFR��PDVD�\�IXHU]D��/D�PDVD�GH�ORV�FXHUSRV�
VH� FRQVLGHUD� JHQHUDOPHQWH� FRQVWDQWH�� SHUR� ODV� IXHU]DV� VH� FDOFXODQ� HQ� IXQFLyQ� GHO�
WLHPSR�� 8Q� VLVWHPD� FRQ� XQ� JUDGR� GH� OLEHUWDG� VH� SXHGH� UHVROYHU� SRUTXH� ODV� IXHU]DV�
H[WHULRUHV��\�R�ODV�IXHU]DV�GH�JUDYHGDG��HVWDEOHFHQ�XQ�VLVWHPD�WRWDOPHQWH�GHWHUPLQDGR�
GH�HFXDFLRQHV�VLPXOWiQHDV��
�
&RPR�\D�VH�GHPRVWUy�OD�PDQHUD�PiV�DGHFXDGD�SDUD�UHDOL]DU�HO�DQiOLVLV�GLQiPLFR�HV�HO�
PpWRGR�GH�UHVROXFLyQ��PHGLDQWH�PDWULFHV��(O�DQiOLVLV�GLQiPLFR�LQFOX\H�WDQWR�HO�DQiOLVLV�
FLQHPiWLFR� FRPR� HO� FLQpWLFR�� TXH� HV� HO� DQiOLVLV� GH� ODV� IXHU]DV� HQ� HO� VLVWHPD�� 'LFKR�
DQiOLVLV�VH�UHDOL]D�DSOLFDQGR�OD�VHJXQGD�/H\�GH�1HZWRQ�GHO�PRYLPLHQWR��HFXDFLyQ�������
�
/D�VROXFLyQ�GHO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV�HV�PX\�FRPSOHMD�FXDQGR�VH�UHDOL]DQ�
ORV� FiOFXORV� GH� IRUPD� PDQXDO� SDUD� GHWHUPLQDU� VX� VROXFLyQ�� \D� TXH� VH� SXHGHQ� LU�
DFDUUHDQGR�HUURUHV�GH�GHFLPDOHV�R�GH�UHGRQGHR��(O�FRQWDU�FRQ�XQ�SURJUDPD�TXH�UHDOLFH�
HVWD� WDUHD�SHUPLWLUi�DO� GLVHxDGRU�PHFiQLFR�HQIRFDU�PiV� WLHPSR�HQ� OD�RSWLPL]DFLyQ�GH�
PHFDQLVPRV�� SRU� OR� WDQWR� HO� VLVWHPD� OH� SHUPLWLUi� H[SHULPHQWDU� FRQ� GLVWLQWRV� YDORUHV�
ItVLFRV�TXH�VH�SXHGDQ�SUHVHQWDU�HQ�HO�PHFDQLVPR�VLQ�WHQHU�OD�QHFHVLGDG�GH�IDEULFDU�ORV�
PLVPRV�FRQ�OR�FXDO�VH�DKRUUDUi�WLHPSR�\�GLQHUR��
�
(O� SURJUDPD� HV� FDSD]� GH� UHVROYHU� XQ� PHFDQLVPR� GH� VHLV� HVODERQHV� \� XQ� JUDGR� GH�
OLEHUWDG��*'/���(O�QRPEUH�DVLJQDGR�DO�SURJUDPD�HV��3$0��3URJUDPD�SDUD�HO�$QiOLVLV�GH�
0HFDQLVPRV���HO�FXDO�VH�UHDOL]y�HPSOHDQGR�HO�OHQJXDMH�GH�SURJUDPDFLyQ�&�\�VH�HMHFXWD�
EDMR�XQ�DPELHQWH�/LQX[��
�
6H� OLPLWy� HO� Q~PHUR� GH� FRPELQDFLRQHV� TXH� SXHGHQ� H[LVWLU� SDUD� XQ� DUUHJOR� GH� VHLV�
HVODERQHV� \� XQ� *'/�� 6H� LQFOX\HURQ� ORV� PHFDQLVPRV� GH� :DWW� \� 6WHSKHQVRQ�
FRQVLGHUDQGR�VXV� LQYHUVLRQHV��DVt�FRPR� ODV�GLYHUVDV�FRPELQDFLRQHV�TXH�SXHGH�KDEHU�
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FRQ�DUUHJORV�TXH�LQFOX\DQ�HVODERQHV�WHUFLDULRV�R�FXDWHUQDULRV�\�FRUUHGHUDV��PLVPDV�TXH�
VH�PXHVWUDQ�HQ�OD�VLJXLHQWH�WDEOD�>��@��
�
�
�
�
�
�
�
�

7DEOD�����0HFDQLVPRV�GH�KDVWD�RFKR�HVODERQHV�\�XQ�*'/�
'RQGH��
� %� �HVODEyQ�ELQDULR��
� 7� �HVODEyQ�WHUFLDULR��
� 4� �HVODEyQ�FXDWHUQDULR��
� 3� �HVODEyQ�TXtQWXSOH��
� +� �HVODEyQ�KH[DJRQDO��

�
'H� OD� WDEOD� DQWHULRU� VH� SXHGH� REVHUYDU� TXH� VROR� VH� SUHVHQWDQ� GRV� FRPELQDFLRQHV�
SRVLEOHV�SDUD�TXH�XQ�PHFDQLVPR�FRQ�VHLV�HVODERQHV�FXPSOD�FRQ�OD�FRQGLFLyQ�GH�WHQHU�
XQ�*'/�� HVWDV� FRPELQDFLRQHV� VH� IRUPDQ� FRQ� HVODERQHV� ELQDULRV�� \D� VHD� FRQHFWDGRV�
FRQ�XQ�HVODEyQ�WHUFLDULR�R�FXDWHUQDULR��DGHPiV�GH�TXH�ORV�DUUHJORV�SXHGHQ�WHQHU�XQD�R�
GRV�FRUUHGHUDV��\D�VHDQ�KRUL]RQWDOHV�\�R�YHUWLFDOHV��R�XQD�FRUUHGHUD�LQYHUWLGD��
�
3RU�RWUD�SDUWH�� WDPELpQ�VH�GHEH�GH� WRPDU�HQ�FXHQWD� ORV� IDFWRUHV�H[WHUQRV�TXH�DFW~DQ�
VREUH�HO�PHFDQLVPR��FRPR�VRQ�IXHU]DV�\�PRPHQWRV�GH�WRUVLyQ��DVt�FRPR�OD�IXHU]D�GH�
IULFFLyQ�HQ�HO�FDVR�TXH�VH�SUHVHQWHQ�FRUUHGHUDV���
�
&RQ�ODV�FDUDFWHUtVWLFDV�DQWHULRUHV��VH�SXHGH�IRUPXODU�HO�VLJXLHQWH�SURFHGLPLHQWR�SDUD�HO�
DQiOLVLV� GLQiPLFR� HQ� PHFDQLVPRV�� �XWLOL]DQGR� ORV� SDUiPHWURV� HPSOHDGRV� HQ������������������
HO�WHPD�������
�

(VODEyQ % 7 4 3 +
� � � � � �
� � � � � �
� � � � � �
� � � � � �
� � � � � �
� � � � � �
� � � � � �
� � � � � �
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'$726�'(�(175$'$�

'$726�*(20(75,&26� '$726�&,1$0È7,&26� '$726�',1$0,&26�

5���5���5���5���5���5���FRQ�VXV�UHVSHFWLYRV�iQJXORV�&*���&*���&*���&*���&*����

D���D���D���D���D���,���,���,���,���,���
��� ��� ��� ��� ����P���P���P���P���P���

)XHU]DV�H[WHUQDV��0RPHQWRV�H[WHUQRV��

6H�GHWHUPLQDQ�ODV�FRPSRQHQWHV�GH�ORV�GDWRV�GH�HQWUDGD�\�VH�
SURFHGH�D�OOHQDU�ODV�PDWULFHV�>�$�@��>�%�@�\�>�&�@��

6H�SURFHGH�D�UHVROYHU�OD�PDWUL]�>�$�@�SRU��PpWRGRV�QXPpULFRV�

6H�REWLHQHQ�ODV��IXHU]DV�TXH�VH�SUHVHQWDQ�HQ�ODV�MXQWDV�\�HO�PRPHQWR�GH�WRUVLyQ�HQ�OD�HQWUDGD��
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�
������(VWUXFWXUD�GHO�SURJUDPD�3$0�
�
%DViQGRVH�HQ�HO�DQiOLVLV�GH� IXHU]DV�GHO�PpWRGR�PDWULFLDO��HQ�HO�FXDO�SDUD�REWHQHU� ODV�
IXHU]DV� DFWXDQWHV� VREUH� ODV� MXQWDV� GH� ORV� HVODERQHV� VH� GHEH� GH� FRQVWUXLU� HO� DUUHJOR�
PDWULFLDO�D�SDUWLU�GHO�GLDJUDPD�GH�FXHUSR�SRU�HVODEyQ�GRQGH�VH�GHILQHQ�ODV�HFXDFLRQHV�
GH�HTXLOLEULR�\�WRPDQGR�HQ�FXHQWD�OD�WDEOD�������ORV�HVODERQHV�VH�GHEHUiQ�HQXPHUDU�GH�
OD�VLJXLHQWH�IRUPD���
�

1R���GH�HVODEyQ� � 'HVFULSFLyQ�
�� � (V�HO�HVODEyQ�TXH�VH�HQFXHQWUD�ILMR�\�VLUYH�FRPR�UHIHUHQFLD��
�� � 3XHGH�VHU�GH�WLSR��

��%LQDULR��
��7HUFLDULR��(O�FXDO�WLHQH�OD�IXQFLyQ�GH�VHU�OD�PDQLYHOD��

�� � 3XHGH�VHU�GH�WLSR���
��%LQDULR��
��7HUFLDULR���<�WLHQHQ�OD�IXQFLyQ�GH�VHU��
��2VFLODGRU��
��$FRSODGRU��
��&RUUHGHUD�LQYHUWLGD��

�� � 3XHGH�VHU�GH�WLSR��
��%LQDULR��
��7HUFLDULR��
��7LHQH�OD�IXQFLyQ�GH�RVFLODGRU��
��3XHGH�VHU�XQ�DFRSODGRU��

�� � 3XHGH�VHU�GH�WLSR��
��%LQDULR��
��7HUFLDULR��FXDQGR�HVWD�XQLGR�DO�HVODEyQ�Q~PHUR�XQR��
��&RUUHGHUD��FXDQGR�VH�SUHVHQWDQ�GRV�FRUUHGHUDV��\�YD�XQLGR�DO�HVODEyQ�Q~PHUR�WUHV��

�� � 3XHGH�VHU�GH�WLSR��
��%LQDULR��
��&RUUHGHUD� \� XQLGR� DO� HVODEyQ� Q~PHUR� FLQFR�� \� FXDQGR� VH�SUHVHQWDQ� GRV� FRUUHGHUDV�� HV� XQD� GH� HOODV� \� YD� XQLGR� DO�HVODEyQ�Q~PHUR�FXDWUR��

�
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7DEOD�����(QXPHUDFLyQ�GH�ORV�HVODERQHV�TXH�FRPSRQHQ�XQ�PHFDQLVPR�
$� SDUWLU� GH� GH� OD� WDEOD� ���� VH� SXHGHQ� DQDOL]DU� FDGD� HVODEyQ� TXH� FRPSRQH� HO�
PHFDQLVPR�� DO� FXDO� VH� OH� GHQRPLQDUD� SLYRWH�� OR� TXH� IDFLOLWD� VX� XELFDFLyQ� GHQWUR� GHO�
DUUHJOR� PDWULFLDO� SRU� PHGLR� GH� FRRUGHQDGDV� GHQWUR� GH� OD� PDWUL]� \� SHUPLWH� OD�
FRQFHQWUDFLyQ�GH�YDORUHV�HQ�XQD�EDVH�GH�GDWRV�SDUD�FDGD�XQR�GH� ORV�HVODERQHV�TXH�
IRUPDQ� D� ORV� GLVWLQWRV� PHFDQLVPRV� FRQ� XQ� *'/�� HO� Q~PHUR� GH� HFXDFLRQHV� TXH�
FRPSRQHQ�OD�PDWUL]�VH�GHILQH�FRQ�OD�HFXDFLyQ�������
�
(Q� HO� DUUHJOR� PDWULFLDO� WDPELpQ� VH� GHEHQ� WRPDU� HQ� FXHQWD� WDQWR� ODV� IXHU]DV� \� ORV�
PRPHQWRV� GH� WRUVLyQ� H[WHUQRV� TXH� DFW~DQ� HQ� FDGD� XQR� GH� ORV� HVODERQHV� \� SRU�
FRQVLJXLHQWH�WHQGUiQ�XQD�SRVLFLyQ�GHILQLGD�GHQWUR�GHO�DUUHJOR�PDWULFLDO�GHSHQGLHQGR�GHO�
HVODEyQ�GRQGH�HVWpQ�DFWXDQGR��GLFKD�SRVLFLyQ�VH�UHJLVWUD�HQ�OD�EDVH�GH�GDWRV��
�

�
(VWUXFWXUD�GHO�SURJUDPD��

�

��� 35(6(17$&,Ï1

��� $55(*/2�'(/�
0(&$1,602

��� 81,Ï1�(175(�
(6/$%21(6

��� '$726�
*(20e75,&26

��� '$726�
&,1(0È7,&26
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3RU�OR�WDQWR�HQ�OD�EDVH�GH�GDWRV�VH�FRQFHQWUD�WRGD�OD�LQIRUPDFLyQ�QHFHVDULD�SDUD�SRGHU�
OOHYDU�D�FDER�HO�DQiOLVLV�GLQiPLFR�GH�XQ�PHFDQLVPR��OD�EDVH�GH�GDWRV�FRQWLHQH��
�

D�� (O�WLSR�GH�DUUHJOR�GHO�PHFDQLVPR��
E�� /DV� XQLRQHV� SRVLEOHV� TXH� H[LVWHQ� HQWUH� ORV� HVODERQHV� SDUD� FRQIRUPDU� XQ�

PHFDQLVPR�FRQ�XQ�*'/��
F�� /D� SRVLFLyQ� TXH� GHEHQ� WHQHU� ODV� SURSLHGDGHV� JHRPpWULFDV� GH� FDGD� HVODEyQ�

GHQWUR�GHO�DUUHJOR�PDWULFLDO��
G�� /D�SRVLFLyQ�TXH�GHEHQ�WHQHU�ODV�YDULDEOHV�FLQHPiWLFDV�GH�FDGD�HVODEyQ�GHQWUR�

GHO�DUUHJOR�PDWULFLDO��
H�� /D�SRVLFLyQ�TXH�GHEHQ�WHQHU�ODV�YDULDEOHV�GLQiPLFDV�GH�FDGD�HVODEyQ�GHQWUR�

GHO�DUUHJOR�PDWULFLDO��
I�� (O�PpWRGR�QXPpULFR�FDSD]�GH�UHVROYHU�HO�DUUHJOR�PDWULFLDO�FRQ�HO�PtQLPR�HUURU��
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����&yGLJR�IXHQWH��
�
$�FRQWLQXDFLyQ�VH�SURSRUFLRQDUi�HO�FyGLJR�IXHQWH�GHO�SURJUDPD��HO�FXDO�VH�SUHVHQWD�HQ�
GRV�FROXPQDV�SDUD�QR�DJUDQGDU�LQQHFHVDULDPHQWH�HO�YROXPHQ�GHO�SUHVHQWH�WH[WR��(O�
FyGLJR�IXHQWH�HVWDUi�GLVSRQLEOH�HQ�,QWHUQHW�HQ�OD�GLUHFFLyQ�KWWS���IHQL[�XDP�P[
�LQFOXGH��VWGLR�K!��LQFOXGH��VWGOLE�K!�
�LQFOXGH��VWULQJ�K!��LQFOXGH��PDWK�K!�LQW�SUHV�YRLG���
LQW�PHF�YRLG���YRLG�HVOD�LQW���YRLG�HQG����
YRLG�JP�IORDW���IORDW��IORDW����YRLG�FLQHWL�IORDW��IORDW��IORDW��IORDW��IORDW����YRLG�GLQDPL�IORDW�IORDW�IORDW�IORDW��IORDW��IORDW��IORDW���IORDW�
�IORWD����LQW�H>�@��YRLG�PDLQ�YRLG��
^�LQW�Q�L�M�N�QXPHUR�VDOLU ��SRV ��RSFLRQ����DX[���JHQHUDFLRQ�GLQDPLFD�IORDW�U�DQJ�X�5>��@�$1*>��@�8>�@���X�HV�X��X��R��JHRPHWULFDV�IORDW�P�0>�@�D�$>�@�LL�,,>�@�DJ�$*>�@�DQP�$10>�@���FLQHWLFDV�
IORDW�I��E��U��R��I��E��U��R��WH[���GLQDPLFDV����IORDW�III�>�@�EEE�>�@�UUU�>�@�RRR�>�@�III�>�@�EEE�>�@�UUU�>�@�RRR�>�@�WWWH[
>�@��GRXEOH�PDWUL]>��@>��@�E>��@�UHV>��@�FFF�UHVDQJ>��@��U 5�DQJ $1*�X 8��
P 0�LL ,,�D $�DJ $*�DQP $10��I� III���E� EEE���U� UUU���R� RRR���I� III���E� EEE���U� UUU���R� RRR��WH[ WWWH[��
GR�^�VZLWFK�SRV��^FDVH����
��LI���  SUHV�����LQWUR���^FOUVFU�������HQG����
�����JHWFK�������H[LW���������`�
��FDVH������WH[WFRORU�������Q PHF����
��FDVH������HVOD�Q�����FDVH������JP�U�DQJ�X���
FLQHWL�P�D�LL�DJ�DQP���GLQDPL�I��E��U��R��I��E��U��R��WH[���LI��Q  ���
QXPHUR ����LI��Q  ���QXPHUR ����
LI��Q  ���QXPHUR ����LI��Q  ���
QXPHUR ����LI��Q  ���QXPHUR ����
IRU��L ��L�QXPHUR�L����^�E>L@ �����UHV>L@ ���
��IRU�M ��M�QXPHUR�M�������PDWUL]>L@>M@ ���`�

�LI��H>�@  ���
^PDWUL]>�@>�@ ���PDWUL]>�@>�@ ���PDWUL]>�@>�@ ���
PDWUL]>�@>�@ ���PDWUL]>�@>QXPHUR��@ ���PDWUL]>�@>�@ ��U>�@�VLQ�DQJ>�@�0B3,������������
PDWUL]>�@>�@ �U>�@�FRV�DQJ>�@�0B3,������������PDWUL]>�@>�@ ��U>�@�VLQ�DQJ>�@�0B3,������������PDWUL]>�@>�@ �U>�@�FRV�DQJ>�@�0B3,������������
`�LI��H>�@  ���^PDWUL]>�@>�@ ���
PDWUL]>�@>�@ ���PDWUL]>�@>�@ ���PDWUL]>�@>�@ ���PDWUL]>�@>�@ ���
PDWUL]>�@>�@ ���PDWUL]>�@>QXPHUR��@ ���PDWUL]>�@>�@ ��U>�@�VLQ�DQJ>�@�0B3,������������
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� �����EUHDN��� � `�� �`�
�� �`��������IRU�����
�������^JRWR[\��������� VFDQI���G��	H�����������LI��Q  ���
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� ����H>�@ ���� �����EUHDN��� ����`�
��������`��������LI��Q  �__Q  ���
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���SULQWI��5���������FXHQWD� FXHQWD�������`�
��LI��H>�@  �����^JRWR[\����FXHQWD�������SULQWI��5���������JRWR[\����FXHQWD������
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���SULQWI��5���������FXHQWD� FXHQWD��������`�
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� �SULQWI�������������� �JRWR[\�������L��L����
� � ���VFDQI���I��	U�>L��@���� �LI��SRV\  ���� �^DQW[ SRV[��
� �SRV[����� �`�� �DQW\ SRV\��
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� � �`������`�
�����LI��SRV[  �������^IRU��L ��L���L����� � �^LI��SRV\  �L�����
� � ��^JRWR[\�������L��L���� �SULQWI�������������� �JRWR[\�������L��L���
�� � ���VFDQI���I��	WH[>L��@���� �LI��SRV\  ���
� �^DQW[ SRV[��� �SRV[����� �`�
� �DQW\ SRV\��� �SRV\����� �EUHDN��
� � ��`�� � �`������`�
���`�`ZKLOH�H[LW� ����
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�YRLG�HQG���
^�FOUVFU����SULQWI��?Q?Q?Q3URJUDPD�SDUD�HO�DQDOLVLV�GLQDPLFR�GH�PHFDQLVPRV�FRQ�VHLV��
HVODERQHV�\�XQ�JUDGR����SULQWI��?QGH�OLEHUWDG��GHVDUUROODGR�SRU�5XEHQ�7UHMR�/XQD�SDUD�REWHQHU��
HO��WLWXOR�GH�����SULQWI��?Q,QJ��0HFDQLFR�����
SULQWI��?Q?Q3DUD�PD\RU�LQIRUPDFLRQ�DFHUFD�GHO�SURJUDPD�IDYRU�GH�FRPXQLFDUVH��DO�FRUUHR�����
SULQWI��?QDLVXWO#WHUUD�FRP�P[����SULQWI��?Q?Q$VHVRU�GHO�SUR\HFWR�����SULQWI��?Q,QJ�5RP\�3ÃUH]�0RUHQR����
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����0DQXDO�GH�XVXDULR��
�
3DUD�SRGHU�KDFHU�XVR�GHO�SURJUDPD�3$0��HV�QHFHVDULR�WHQHU�FRQRFLPLHQWRV�SUHYLRV�GH�
FLQHPiWLFD�GH�PHFDQLVPRV��DVt�FRPR�HO�FRQWDU�FRQ�XQ�GLDJUDPD�GHO�PHFDQLVPR�GRQGH�
VH�PXHVWUHQ�WDQWR�ODV�SURSLHGDGHV�JHRPpWULFDV��FLQHPiWLFDV�\�GLQiPLFDV�GHO�PLVPR��
&RQVLGHUDFLRQHV�JHQHUDOHV��

D�� (O�SURJUDPD�WUDEDMD�SRU�PHGLR�GH�YHQWDQDV�R�SDQWDOODV�ODV�FXDOHV�YDQ�FDPELDQGR�
GH�DFXHUGR�FRPR�VH�YD�DYDQ]DQGR�HQ�HO�OOHQDGR�GH�ORV�GDWRV��

E�� &XDQGR�VH�SLGH�HOHJLU�DOJXQD�RSFLyQ��HO�FXUVRU� LQGLFDUD�GRQGH� LQJUHVDU�HO�GDWR��
SRU� PHGLR� GHO� WHFODGR� DVt� FRPR� ODV� RSFLRQHV� GLVSRQLEOHV�� \� VH� LQJUHVDUi� HO�
Q~PHUR�GHVHDGR�\�FRQ��HQWHU!�SDVDUi�D�OD�VLJXLHQWH�YHQWDQD���

F�� (O� OOHQDGR�GH�GDWRV�HV�SRU�PHGLR�GHO�WHFODGR�\�HO�FXUVRU�LQGLFD�OD�SRVLFLyQ�HQ�OD�
TXH�VH�LQJUHVDUi�GLFKR�GDWR��HO�FXDO�VH�GHVSOD]D�XWLOL]DQGR�ODV�WHFODV�GH�IOHFKDV��
SDUD� LQJUHVDU�HO� YDORU�HQ� OD�FHOGD�VH�VHOHFFLRQDUD� OD�SRVLFLyQ�\�FRQ��HQWHU!�VH�
SRGUi�PRGLILFDU�HO�FRQWHQLGR�GH� OD�FHOGD�\�FRQ�RWUR��HQWHU!�TXHGD�UHJLVWUDGR�HO�
GDWR�HVFULWR�HQ�OD�FHOGD��

G�� (Q�FDVR�GH�TXH�VHD�QHFHVDULR�FRUUHJLU�ORV�GDWRV�\D�LQJUHVDGRV��HVWRV�SRGUiQ�VHU�
PRGLILFDGRV� FRORFiQGRVH� QXHYDPHQWH� HQ� OD� SRVLFLyQ� GHVHDGD�� XWLOL]DQGR� ODV�
WHFODV�GH�IOHFKDV��\�GDQGR�XQ��HQWHU!�SDUD�FRUUHJLU�HO�GDWR�LQJUHVDGR�\�FRQ�RWUR�
�HQWHU!� TXHGD� UHJLVWUDGR� HO� GDWR� HVFULWR� HQ� OD� FHOGD�� VLHPSUH� \� FXDQGR� QR� VH�
KD\D�FDPELDGR�GH�YHQWDQD��

H�� 3DUD�HO�FDPELR�GH�YHQWDQDV��XQD�YH]�TXH�VH� WLHQHQ� WRGRV� ORV�GDWRV�QHFHVDULRV�
LQJUHVDGRV��VH�PRYHUi�HO�FXUVRU�D�OD�SDODEUD�&217,18$5�\�FRQ�XQ��HQWHU!�VH�
SDVDUi�D�OD�YHQWDQD�VLJXLHQWH��QR�KD\�IRUPD�GH�UHJUHVDU�D�XQD�YHQWDQD�DQWHULRU��

I�� (O�SURJUDPD�HV�DGLPHQVLRQDO��SRU�OR�TXH�VH�GHEHQ�LQJUHVDU�ORV�GDWRV�\D�VHD�HQ�HO�
6LVWHPD�,QWHUQDFLRQDO�R�HO�,QJOHV�VHJ~Q�VHD�QHFHVDULR��
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������3$17$//$�'(�35(6(17$&,Ï1��
�
(V� OD� SDQWDOOD� GH� SUHVHQWDFLyQ� GHO� SURJUDPD� HQ� HO� FXDO� VH�PXHVWUD� HO� QRPEUH� GH� OD�
LQVWLWXFLyQ��HO�QRPEUH�GHO�SURJUDPD��DVt�FRPR�OD�RSFLyQ�GH�HQWUDU�R�GH�VDOLU�HQ�HO�PLVPR��
�

�
)LJXUD�����3DQWDOOD�GH�SUHVHQWDFLyQ�
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������7,32�'(�$55(*/2��
�
(Q�OD�SDQWDOOD�VLJXLHQWH�VH�SURFHGHUi�D�HVFRJHU�HO�7,32�'(�$55(*/2�GHO�PHFDQLVPR�
SRU�DQDOL]DU��

�
)LJXUD�����9HQWDQD�GHO�WLSR�GH�DUUHJOR��

�
'RQGH��

��� 0HFDQLVPR�FHUUDGR��VLQ�FRUUHGHUD���HQ�HO�FXDO�ORV�HVODERQHV�VRQ�GH�WLSR�ELQDULR��
WHUFLDULR�R�FXDWHUQDULR�\�GRV�R� WUHV�GH�HOORV�HVWiQ�XQLGRV�D�XQ�HVODEyQ� ILMR��3RU�
HMHPSOR�ORV�PHFDQLVPRV�GH�:DWW�R�6WHSKHQVRQ��ILJXUD������\�������

�
��� 0HFDQLVPR� FRQ� XQD� FRUUHGHUD�� HVWH� PHFDQLVPR� HVWD� FRPSXHVWR� SRU� XQD�

FRUUHGHUD�\�FLQFR�HVODERQHV��(Q�HVWH�FDVR�DO�HVODEyQ�Q~PHUR�VHLV�VH�WRPD�FRPR�
OD�FRUUHGHUD�\�HVWi�XQLGD�DO�HVODEyQ�Q~PHUR�FLQFR��SDUD�FRQWLQXDU�FRQ�HO�OOHQDGR�
GH�ORV�GDWRV��ILJXUD��������



&DStWXOR���3URJUDPD�SDUD�HO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG�

����58%(1�75(-2�/81$�

��� 0HFDQLVPR� FRQ� GRV� FRUUHGHUDV�� HVWH� PHFDQLVPR� HVWD� FRPSXHVWR� SRU� GRV�
FRUUHGHUDV�\�FXDWUR�HVODERQHV��(Q�HVWRV�FDVRV�VH� WRPD�D�XQD�FRUUHGHUD�FRPR�
HVODEyQ� Q~PHUR� VHLV� XQLGR� DO� HVODEyQ� Q~PHUR� FXDWUR� PLHQWUDV� TXH� D� OD� RWUD�
FRUUHGHUD� HV� HO� HVODEyQ� Q~PHUR� FLQFR� \� HVWDUi� XQLGR� DO� HVODEyQ� Q~PHUR� WUHV��
SDUD�FRQWLQXDU�FRQ�HO�OOHQDGR�GH�ORV�GDWRV��ILJXUD��������

�
��� 0HFDQLVPR� FRQ� XQD� FRUUHGHUD� LQYHUWLGD�� HVWH� PHFDQLVPR� HVWD� FRPSXHVWR� SRU�

XQD�FRUUHGHUD�LQYHUWLGD�\�FLQFR�HVODERQHV��(Q�HVWH�FDVR�VH�WRPD�D�OD�FRUUHGHUD�
LQYHUWLGD�FRPR�HO�HVODEyQ�Q~PHUR�WUHV�\�HVWD�XQLGR�DO�HVODEyQ�Q~PHUR�GRV�\�VH�
GHVSOD]D�D�WUDYpV�GHO�HVODEyQ�Q~PHUR�FXDWUR��ILJXUD�������

)LJXUD�����0HFDQLVPR�FRQ�FRUUHGHUD�LQYHUWLGD�
�
��� 0HFDQLVPR� FRQ� XQD� FRUUHGHUD� LQYHUWLGD� \� XQD� FRUUHGHUD�� HV� HQ� PHFDQLVPR�

FRPSXHVWR� SRU� XQD� FRUUHGHUD� LQYHUWLGD�� XQD� FRUUHGHUD� \� FXDWUR� HVODERQHV�� (Q�
HVWH�FDVR�VH� WRPD�FRPR�HVODEyQ�Q~PHUR� WUHV�D� OD� FRUUHGHUD� LQYHUWLGD�XQLGD�DO�
HVODEyQ� Q~PHUR� GRV� \� VH� GHVSOD]D� D� WUDYpV� GHO� HVODEyQ� Q~PHUR� FXDWUR�� OD�
FRUUHGHUD� HV� HO� HVODEyQ� Q~PHUR� VHLV� \� HVWD� XQLGR� DO� HVODEyQ� Q~PHUR� FLQFR��
�ILJXUD�������

�
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(VODEyQ�1R���
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&RRUHGHUD�,QYHUWLGD
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(VODEyQ�1R���
(VODEyQ�1R���

(VODEyQ�1R���

(VODEyQ�1R���

(VODEyQ�1R���
(VODEyQ�1R���

(VODEyQ�1R���

(VODEyQ�1R���
&RRUHGHUD�,QYHUWLGD

�
)LJXUD�����0HFDQLVPR�FRQ�FRUUHGHUD�LQYHUWLGD�\�XQD�FRUUHGHUD�

�
������81,Ï1�(175(�(6/$%21(6��
�
8QD�YH]�TXH�VH�VHOHFFLRQy�HO� WLSR�GH�DUUHJOR�GHO�PHFDQLVPR�VH�SURFHGHUi�D�GHILQLU� OD�
XQLyQ�HQWUH�ORV�HVODERQHV�TXH�LQWHUYLHQHQ�HQ�HO�PHFDQLVPR�SRU�DQDOL]DU��

�
�)LJXUD�����9HQWDQD�GH�OD�XQLyQ�HQWUH�ORV�HVODERQHV�GHO�PHFDQLVPR�

�
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(VWD�SDQWDOOD�VH�OOHQDUi�UHIOHMDQGR�OD�XQLyQ�HQWUH�HO�HVODEyQ�SLYRWH�\�ORV�HVODERQHV�FRQ�
ORV� TXH� LQWHUDFW~DQ�� UHVSHWDQGR� ODV� QRWDV� DQWHULRUHV� �WHPD� ������� GRQGH� VH� GHILQH� OD�
QXPHUDFLyQ� GH� ORV� HVODERQHV� DVt� FRPR� OD� XQLyQ� HQWUH� HOORV�� XQD� YH]� TXH� VH� WLHQH�
HQXPHUDGRV�ORV�HVODERQHV��EDViQGRVH�HQ�XQ�HVTXHPD�ItVLFR�SDUD�VX�PD\RU�UHIHUHQFLD��
VH�SURFHGHUi�D�OD�FDSWXUD�GH�ORV�GDWRV��HQ�OD�FXDO�GHEH�GH�VHU�GH�IRUPD�SURJUHVLYD��GHO�
PHQRU� DO� PD\RU��� (Q� FDVR� GH� KDEHU� HOHJLGR� ODV� RSFLRQHV� FRQ� FRUUHGHUDV� HO� XOWLPR�
FDUDFWHU� VHUi� XQD� OHWUD� TXH� LGHQWLILFD� TXH� HV� OD� FRUUHGHUD� \� OD� SRVLFLyQ� HQ� OD� TXH� VH�
HQFXHQWUD��SDUD�ODV�FRUUHGHUDV�QRUPDOHV�VH�XWLOL]DUD��OD�OHWUD�+�FXDQGR�OD�FRUUHGHUD�HVWH�
HQ�SRVLFLyQ�KRUL]RQWDO�\�OD�OHWUD�9�SDUD�OD�SRVLFLyQ�YHUWLFDO��HQ�FDVR�GH�HOHJLU�OD�FRUUHGHUD�
LQYHUWLGD�VH�XWLOL]DUi�OD�OHWUD�&�SDUD�LQGLFDUOD��
�
$�FRQWLQXDFLyQ�VH�SUHVHQWD�XQ�HMHPSOR�GH�FyPR�GHILQLU�OD�XQLyQ�HQWUH�ORV�HVODERQHV�GH�
XQ�PHFDQLVPR���

)LJXUD������0HFDQLVPR�FRQ�VHLV�HVODERQHV�\�XQ�*'/��
�

(Q�OD�ILJXUD�����VH�PXHVWUD�XQ�PHFDQLVPR�VLQ�FRUUHGHUDV�GRQGH�VH�LGHQWLILFD��
�

D�� 8QD�PDQLYHOD��OH�FRUUHVSRQGH�VHU�HO�HVODEyQ�Q~PHUR�GRV�\�HVWD�XQLGR�DO�HVODEyQ�
ILMR��QXPHUR�XQR��\�D�XQ�HVODEyQ�RVFLODGRU��Q~PHUR�WUHV��SRU�OR�WDQWR�HO�HVODEyQ�
Q~PHUR�GRV�HV�HO�SLYRWH�H�LQWHUDFW~D�FRQ�ORV�HVODERQHV�Q~PHUR�GRV�\�WUHV��SRU�OR�
WDQWR� HQ� OD� SRVLFLyQ� (6/$%21� �� GH� OD� YHQWDQD� GH� XQLyQ� HQWUH� HVODERQHV� VH�
LQJUHVDUD�HO�VLJXLHQWH�YDORU���������

�
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E�� (O� HVODEyQ� Q~PHUR� WUHV� HV� XQ� RVFLODGRU� \� HVWD� XQLGR� D� XQD�PDQLYHOD� �HVODEyQ�
Q~PHUR�GRV�� \�D�XQ�HVODEyQ�DFRSODGRU� �Q~PHUR�FXDWUR��SRU� OR� WDQWR�HO�HVODEyQ�
SLYRWH�Q~PHUR�WUHV�LQWHUDFW~D�FRQ�ORV�HVODERQHV�Q~PHUR�GRV�\�FXDWUR���
/D�SRVLFLyQ�GHO�(6/$%21���GH�OD�YHQWDQD�GH�XQLyQ�HQWUH�HVODERQHV�VH�LQJUHVDUD�
HO�VLJXLHQWH�YDORU���������

�
F�� (O�HVODEyQ�SLYRWH�Q~PHUR�FXDWUR�LQWHUDFW~D�FRQ�ORV�HVODERQHV�Q~PHUR�XQR��FLQFR�

\� WUHV�� OD� SRVLFLyQ�GHO�(6/$%21���GH� OD� YHQWDQD�GH�XQLyQ�HQWUH�HVODERQHV� VH�
LQJUHVDUD�HO�VLJXLHQWH�YDORU����������

�
G�� �(O� HVODEyQ� SLYRWH� Q~PHUR� FLQFR� LQWHUDFW~D� FRQ� ORV� HVODERQHV�Q~PHUR� FXDWUR� \�

VHLV�� OD� SRVLFLyQ� GHO� (6/$%21� �� GH� OD� YHQWDQD� GH� XQLyQ� HQWUH� HVODERQHV� VH�
LQJUHVDUD�HO�VLJXLHQWH�YDORU���������

�
H�� (O�HVODEyQ�SLYRWH�Q~PHUR�VHLV�LQWHUDFW~D�FRQ�ORV�HVODERQHV�Q~PHUR�FLQFR�\�XQR��

OD�SRVLFLyQ�GHO�(6/$%21���GH�OD�YHQWDQD�GH�XQLyQ�HQWUH�HVODERQHV�VH�LQJUHVDUD�
HO�VLJXLHQWH�YDORU���������

�
(Q� FDVR� GH� QR� LQJUHVDU� ORV� YDORUHV� FRUUHFWDPHQWH� R� FRPELQDFLRQHV� QR� SRVLEOHV�
DSDUHFHUi�XQ�PHQVDMH�LQGLFDQGR�TXH�HO�YDORU�HV�LQFRUUHFWR��
�
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������3523,('$'(6�*(20e75,&$6�'(/�0(&$1,602��
�
(VWD�SDQWDOOD� VH�SURFHGHUi�D� OOHQDUVH�FRQ� ODV�GLVWDQFLDV�H[LVWHQWHV�HQWUH�HO� FHQWUR�GH�
JUDYHGDG�GHO�HVODEyQ�SLYRWH�D�ODV�MXQWDV�HQ�ODV�TXH�VH�XQHQ�FRQ�RWURV�HVODERQHV��

)LJXUD�����9HQWDQD�GH�GDWRV�JHRPpWULFRV�
�
/RV�GDWRV�LQJUHVDGRV�GHEHQ�VHU�GH�DFXHUGR�D�ODV�XQLGDGHV�TXH�VH�GHVHHQ�PDQHMDU��6,�
R�,QJOHV���PLHQWUDV�TXH�HO�YDORU�GHO�iQJXOR�HV�WRPDGR�VLHPSUH�GH�OD�UHIHUHQFLD�GHO�FHQWUR�
GH� JUDYHGDG� SRU� FDGD� HVODEyQ� WRPDQGR� HQ� FXHQWD� TXH� ORV� DQJXORV� SRVLWLYRV� VRQ�
PHGLGRV�HQ�VHQWLGR�DQWLKRUDULR�\�ORV�QHJDWLYRV�HQ�VHQWLGR�RSXHVWR�GHVGH�XQD�KRUL]RQWDO  
SRVLWLYD��
�
&XDQGR�VH�HOLJH�OD�RSFLyQ�FRQ�FRUUHGHUD�VH�SHGLUi�HO�YDORU�GH�8�����TXH�HV�HO�IDFWRU�GH�
IULFFLyQ��\�FXDQGR�VH�WHQJD�XQD�FRUUHGHUD�LQYHUWLGD�VH�SHGLUi�HO�YDORU�GH� ���HVWH�YDORU�VH�
REWLHQH�GHO�DQiOLVLV�FLQHPiWLFR��\�DSDUHFHUi�OD�OLWHUDO�6�'�TXH�VLJQLILFD�VLQ�GDWR��
�
(Q� FDVR� GH� TXH� VHD� QHFHVDULR� FRUUHJLU� ORV� GDWRV� \D� FDSWXUDGRV�� HVWRV� SRGUiQ� VHU�
PRGLILFDGRV�FRPR�VH�PHQFLRQy�HQ�ODV�FDUDFWHUtVWLFDV�JHQHUDOHV��VHFFLyQ������



&DStWXOR���3URJUDPD�SDUD�HO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG�

����58%(1�75(-2�/81$�

������3523,('$'(6�&,1(0È7,&$6�'(/�0(&$1,602��
�
(VWD� YHQWDQD� FRQWHQGUi� ORV� GDWRV� FLQHPiWLFRV� GHO� PHFDQLVPR� �FDOFXODGRV� FRQ�
DQWHULRULGDG���

�
)LJXUD������9HQWDQD�GH�ODV�SURSLHGDGHV�FLQHPiWLFDV�GHO�PHFDQLVPR��

�
'RQGH��

0$6$� VH�LQJUHVDUi�HO�GDWR�GH�OD�PDVD�GHO�HVODEyQ�SLYRWH��
$OID� HV�OD�DFHOHUDFLyQ�DQJXODU�GHO�HVODEyQ�SLYRWH��
,� HV�HO�PRPHQWR�GH�LQHUFLD�GHO�HVODEyQ�SLYRWH��
$J�� HV�OD�DFHOHUDFLyQ�GHO�HVODEyQ�SLYRWH�HQ�VX�FHQWUR�GH�JUDYHGDG��
$QJXOR�� HV�HO�iQJXOR�GHO�YHFWRU�GH�DFHOHUDFLyQ��
�

(Q� FDVR� GH� TXH� VHD� QHFHVDULR� FRUUHJLU� ORV� GDWRV� \D� FDSWXUDGRV�� HVWRV� SRGUiQ� VHU�
PRGLILFDGRV�FRPR�VH�PHQFLRQR�HQ�ODV�FDUDFWHUtVWLFDV�JHQHUDOHV��VHFFLyQ������



&DStWXOR���3URJUDPD�SDUD�HO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG�

����58%(1�75(-2�/81$�

������3523,('$'(6�',1È0,&$6�'(/�0(&$1,602��
�
(Q� FDVR� GH� H[LVWLU� IXHU]DV� R� PRPHQWRV� GH� WRUVLyQ� H[WHUQRV� DFWXDQGR� VREUH� HO�
PHFDQLVPR�DQDOL]DGR�VH�XVDUi�HVWD�YHQWDQD�SDUD�SURSRUFLRQDU�ORV�GDWRV�GLQiPLFRV��

�
)LJXUD�����9HQWDQD�GH�ODV�SURSLHGDGHV�GLQiPLFDV�

'RQGH��
� )�� )XHU]D�H[WHUQD�VREUH�FDGD�HVODEyQ��
� ç�� ÈQJXOR�GH�OD�)XHU]D�H[WHUQD��

5�� 'LVWDQFLD� HQWUH� HO� FHQWUR� GH� JUDYHGDG� �&*�� GHO� HVODEyQ� � \� OD� )XHU]D�
H[WHUQD���

∅�� ÈQJXOR�GH�OD�'LVWDQFLD��
)�� 8QD�VHJXQGD�)XHU]D�H[WHUQD�VREUH�DOJXQR�GH�ORV�HVODERQHV�

� ç�� ÈQJXOR�GH�OD�VHJXQGD�)XHU]D�H[WHUQD��
5�� 'LVWDQFLD� HQWUH� HO� FHQWUR� GH� JUDYHGDG� �&*�� GHO� HVODEyQ� \� OD� VHJXQGD�

)XHU]D�H[WHUQD���
∅�� ÈQJXOR�GH�OD�'LVWDQFLD��
7�H[W� 0RPHQWR�GH�WRUVLyQ�H[WHUQR�VREUH�HO�PHFDQLVPR��

�
(O�PpWRGR�SDUD�FRUUHJLU�ORV�GDWRV�\D�KD�VLGR�FRPHQWDGR�DQWHULRUPHQWH�HQ�HO�WH[WR��



&DStWXOR���3URJUDPD�SDUD�HO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG�

����58%(1�75(-2�/81$�

������5HVXOWDGRV��
�
(VWD�SDQWDOOD�PXHVWUD�ODV�IXHU]DV�GH�UHDFFLyQ�SUHVHQWHV�HQ�FDGD�MXQWD��UHIHUHQFLDGDV�DO�
HMH� FRRUGHQDGR� XELFDGR� HQ� HO� FHQWUR� GH� JUDYHGDG� GH� FDGD� HVODEyQ�� DVt� FRPR� HO�
PRPHQWR�GH�WRUVLyQ�GH�HQWUDGD�GHO�PHFDQLVPR���

�
�

)LJXUD������9HQWDQD�GH�UHVXOWDGRV�
�



&DStWXOR���3URJUDPD�SDUD�HO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG�

����58%(1�75(-2�/81$�

������0HQ~�GH�VDOLGD��
�
(Q�HVWD�SDQWDOOD�DSDUHFHQ�YDULDV�RSFLRQHV��
�

���� &DOFXODU� GH�QXHYR�� SRU� OR� TXH� VH� WUDWD�GHO�PLVPR�DUUHJOR�GHO�PHFDQLVPR�\�HO�
SURJUDPD�UHJUHVD�D�OD�SDQWDOOD�HQ�GRQGH�VH�GHILQH�OD�XQLyQ�GH�ORV�HVODERQHV��

�
���� 2WUR�PHFDQLVPR�� HPSLH]D� GH� QXHYR� HO� FLFOR� GHO� SURJUDPD� HQ� GRQGH� VH� WLHQH�

TXH�GHILQLU�HO�DUUHJOR�GHO�PHFDQLVPR��
�

���� 6DOLU��FRQ�HVWD�RSFLyQ�WHUPLQD�HO�SURJUDPD��

�
)LJXUD������9HQWDQD�GHO�PHQ~�GH�VDOLGD��

�
$�FRQWLQXDFLyQ�VH�UHVROYHUiQ�WUHV�SUREOHPDV�SDUD�OD�PHMRU�FRPSUHQVLyQ�GHO�SURJUDPD���



&DStWXOR���3URJUDPD�SDUD�HO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG�

����58%(1�75(-2�/81$�

����$SOLFDFLyQ�GHO�3URJUDPD�3$0�
(MHPSOR�1R����
�
6H�GHVHD�FRQRFHU�ODV�IXHU]DV�HMHUFLGD�VREUH�ODV�MXQWDV�GHO�VLJXLHQWH�PHFDQLVPR�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG��

�
)LJXUD������0HFDQLVPR�GH�VHLV�HVODERQHV�FRQ�XQD�FRUUHGHUD�\�XQ�*'/��

�'DWRV�JHRPpWULFRV��
� (VODEyQ� 0DJQLWXG��PP�� ÈQJXOR�����

5��� ������ ��������� 5��� ������ �������
5��� ������ ��������� 5��� ������ ������
5��� ������ �������
5��� ������ ���������
5��� ������ ������
5��� ������ ��������� 5��� ������ �������

�
&RHILFLHQWH�GH�IULFFLyQ�GH�OD�FRUUHGHUD��µ�� ��������

�

(VODEyQ�1R���
(VODEyQ�1R���

(VODEyQ�1R���

(VODEyQ�1R���

(VODEyQ�1R���

(VODEyQ�1R���(VODEyQ�1R���

(VODEyQ�1R���

5��

5��
&*�

5��
5��

&*�
5��

&*�
5��

5��

5��
&*�

5��

&*�D�

&*�D�

&*�D�
&*�D�

&*�D�



&DStWXOR���3URJUDPD�SDUD�HO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG�

����58%(1�75(-2�/81$�

D�5��
&*�

5��

)��

��)

7�

&*�

&*�

&*�D�

5��
5��

�)��

)��

'DWRV�FLQHPiWLFRV����
(VODEyQ� PDVD��.J�� ��UDG�V��� ,��1�P�V��� D&*��P�V��� ÈQJXOR�����

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

�
�$� FRQWLQXDFLyQ� VH� SURFHGH� D� UHDOL]DU� HO� '&/� GH� FDGD� HVODEyQ�� \� VH� REWLHQHQ� ODV�HFXDFLRQHV�GH�HTXLOLEULR��
�(VODEyQ������������������� )��[���)��[� �P��D&*�[�)��\���)��\� �P��D&*�\�5��[�)��\�±�5��\�)��[���5��[�)��\�±�5��\�)��[���7�� �,�� ���

�����������������������������(VODEyQ�������)��[���)��[� �P��D&*�[��)��\���)��\� �P��D&*�\��5��[�)��\���5��\�)��[���5��[�)��\�±�5��\�)��[� �,�� ��
��������������



&DStWXOR���3URJUDPD�SDUD�HO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG�

����58%(1�75(-2�/81$�

5��

5��5��

&*�
D�&*�

)��

���)

��)

(VODEyQ����

��)��[���)��[���)��[� �P��D&*�[��)��\���)��\���)��\� �P��D&*�\��5��[�)��\���5��\�)��[���5��[�)��\�±�5��\��)��[���5��[�)��\�±�5��\�)��[� �,�� �����(VODEyQ����
�

�)��[���)��[� �P��D&*�[��)��\���)��\� �P��D&*�\��5��[��)��\���5��\��)��[���5��[�)��\�±�5��\�)��[� �,�� ��������(VODEyQ�����

��)��[�±�µ)��\� �P��D&*�[��)��\�±�)��\� ���)��[� �µ)��\��

5�� D�
&*�

5��&*�
���) )��

D�&*�
���)



&DStWXOR���3URJUDPD�SDUD�HO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG�

����58%(1�75(-2�/81$�

6H�FDOFXODQ�ODV�FRPSRQHQWHV�GH�ORV�YHFWRUHV�GH�SRVLFLyQ��DFHOHUDFLyQ��\�IXHU]D��
� 5��[� �������� � 5��\� ���������

5��[� ��������� � 5��\� ��������
5��[� ��������� � 5��\� ���������
5��[� �������� � 5��\� ��������
5��[� �������� � 5��\� ���������
5��[� ��������� � 5��\� ��������
5��[� �������� � 5��\� ��������
5��[� ��������� � 5��\� ��������
5��[� �������� � 5��\� ���������
D&*�[� �������� � D&*�\� ��������
D&*�[� �������� � D&*�\� ��������
D&*�[� �������� � D&*�\� ���������
D&*�[� ��������� � D&*�\� ��������
D&*�[� �������� � D&*�\� ��������

�&RQ� ODV� HFXDFLRQHV� REWHQLGDV� HQ� ORV� '&/� VH� SURFHGH� D� H[SUHVDUORV� HQ� XQ� DUUHJOR�PDWULFLDO��

�6H�FDOFXODQ�ORV�YDORUHV�GH�OD�PDWUL]�&��� P��D&*�[�� �����[��������� � ��������P��D&*�\�� �����[��������� � ��������,�� ��� ������[��� � ��������P��D&*�[�� �����[��������� � ��������P��D&*�\�� �����[��������� � ���������,�� ��� ������[������ � ��������P��D&*�[�� �����[��������� � ���������P��D&*�\�� �����[�±�������� � ���������,�� ��� ������[������ � ��������P��D&*�[�� �����[�±�������� � ���������P��D&*�\�� �����[��������� � ��������,�� ��� ������[������ � ��������P��D&*�[�� �����[��������� � ����������  � ���

$ % &
� � � � � � � � � � � � � � )��[ P��D&*�[
� � � � � � � � � � � � � � )��\ P��D&*�\

�5��\ 5��[ �5��\ 5��[ � � � � � � � � � � )��[ ,�� �
� � �� � � � � � � � � � � � )��\ P��D&*�[
� � � �� � � � � � � � � � � )��[ P��D&*�\
� � 5��\ �5��[ �5��\ 5��[ � � � � � � � � )��\ ,�� ��
� � � � �� � � � � � � � � � )��[ P��D&*�[
� � � � � �� � � � � � � � � )��\ P��D&*�\
� � � � 5��\ �5��[ �5��\ 5��[ �5��\ 5��[ � � � � )��[ ,�� �
� � � � � � � � �� � � � � � )��\ P��D&*�[�
� � � � � � � � � �� � � � � )��[ P��D&*�\
� � � � � � � � 5��\ �5��[ �5��\ 5��[ � � )��\ ,�� ��
� � � � � � � � � � �� � µ � )��\ P��D&*�[�
� � � � � � � � � � � �� � � 7 �

 



&DStWXOR���3URJUDPD�SDUD�HO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG�

����58%(1�75(-2�/81$�

6XVWLWX\HQGR�ORV�YDORUHV�REWHQLGRV�HQ�HO�DUUHJOR�PDWULFLDO�VH�REWLHQH���

�8QD�YH]�TXH�VH�WLHQHQ�VXVWLWXLGRV�ORV�YDORUHV�GHO�DUUHJOR�PDWULFLDO��VH�SURFHGH�D�UHVROYHU�OD� PDWUL]� SRU� PpWRGRV� QXPpULFRV� R� SRU� DOJ~Q� SURJUDPD� TXH� IDFLOLWH� OD� UHVROXFLyQ� GH�PDWULFHV��SDUD�REWHQHU�HO�YDORU�GH�OD�PDWUL]�%��TXH�UHSUHVHQWD�D�ODV�IXHU]DV�TXH�DFW~DQ�HQ�ODV�MXQWDV�GH�FDGD�HVODEyQ��5HVROYLHQGR�HO�DUUHJOR�WHQHPRV�TXH������������������������������������������
)��[�  � ���������1�
)��\�  � ���������1�
)��[�  � ��������1�
)��\�  � ��������1�
)��[�  � ��������1�
)��\�  � ��������1�
)��[�  � ��������1�
)��\�  � ��������1�
)��[�  � ���������1�
)��\�  � �������1�
)��[�  � ��������1�
)��\�  � �������1�
)��\�  � �������1�
7�  � �������1�P�

� )��[�� ��µ)��\�� ��������[��������� ����������1��

$ % &
� � � � � � � � � � � � � � )��[ ������
� � � � � � � � � � � � � � )��\ ������

������ ������ ������� ������� � � � � � � � � � � )��[ ������
� � �� � � � � � � � � � � � )��\ ������
� � � �� � � � � � � � � � � )��[ �������
� � ������� ������ ������� ������ � � � � � � � � )��\ ������
� � � � �� � � � � � � � � � )��[ ��������
� � � � � �� � � � � � � � � )��\ �������
� � � � ������ ������ ������ ������ ������� ������ � � � � )��[ ������
� � � � � � � � �� � � � � � )��\ �������
� � � � � � � � � �� � � � � )��[ ������
� � � � � � � � ������� ������ ������� ������ � � )��\ ������
� � � � � � � � � � �� � ������� � )��\ ������
� � � � � � � � � � � �� � � 7 �

 



&DStWXOR���3URJUDPD�SDUD�HO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG�

����58%(1�75(-2�/81$�

<�DO�FRQYHUWLU�ODV�IXHU]DV�D�FRRUGHQDGDV�SRODUHV��
�

)���  � ��������1� �� ����������
)���  � ��������1� �� ���������
)���  � ��������1� �� ���������
)���  � ��������1� �� ���������
)���  � �������1� �� ���������
)���  � �������1� �� ����������
)���  � �������1� �� ����������
7�  � �������1�P� � �

��5HVROYLHQGR�HO�PLVPR�HMHPSOR��SHUR�DKRUD�XWLOL]DQGR�HO�3URJUDPD�3$0������ 7LSR�GH�DUUHJOR��
'H�OD�ILJXUD������VH�GHWHUPLQD�HO�WLSR�GH�DUUHJOR�GHO�PHFDQLVPR���

��
���� 8QLyQ�HQWUH�HVODERQHV�

'H�OD�ILJXUD������VH�GHWHUPLQD�OD�XQLyQ�HQWUH�ORV�HVODERQHV��
�

������



&DStWXOR���3URJUDPD�SDUD�HO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG�

����58%(1�75(-2�/81$�

��� 3URSLHGDGHV�JHRPpWULFDV�GHO�PHFDQLVPR�
$�SDUWLU�GH�OD�LQIRUPDFLyQ�SURSRUFLRQDGD�WHQHPRV��

���
�
��� 3URSLHGDGHV�FLQiPLFDV�GHO�PHFDQLVPR�

$�SDUWLU�GH�OD�LQIRUPDFLyQ�SURSRUFLRQDGD�WHQHPRV���

�
�
�
��� 3URSLHGDGHV�GLQiPLFDV�GHO�PHFDQLVPR�

1R� VH� FXHQWD� FRQ� IXHU]DV� R� PRPHQWRV� GH� WRUVLyQ� H[WHUQRV�� HPSOHDU� OD� RSFLyQ�&217,18$5���



&DStWXOR���3URJUDPD�SDUD�HO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG�

�����58%(1�75(-2�/81$�

��� 5HVXOWDGRV�
(O�SURJUDPD�GD�ORV�VLJXLHQWHV�UHVXOWDGRV���

���&RPR� VH� SXHGH� REVHUYDU� H[LVWH� XQD� SHTXHxD� GLVFUHSDQFLD� HQWUH� ORV� UHVXOWDGRV�REWHQLGRV� SRU� HO� PpWRGR�PDWULFLDO� \� SRU� HO� 3URJUDPD� 3$0�� HVWR� HV� GHELGR� D� TXH� HQ�SURJUDPD�VH� WLHQH�XQ�PHQRU�HUURU�HQ�HO� UHGRQGHR�DO�PDQHMDU�PiV�FLIUDV�GHVSXpV�GHO�SXQWR�GHFLPDO���
�



&DStWXOR���3URJUDPD�SDUD�HO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG�

�����58%(1�75(-2�/81$�

(VODEyQ�1R���

(VODEyQ�1R���

(VODEyQ�1R���
(VODEyQ�1R���

(VODEyQ�1R���

(VODEyQ�1R���

(VODEyQ�1R���

)�� �������1

)�� �������1

&*�

&*�

&*�

&*�
&*�

5�

5��

5��
5�

5��

5��

5��

5��5��

5��

5��
5��

5��
D�8�9�:

D�8�9�;

D�8�9�<

8�9�=D�

8�9�>D�

5��

(MHPSOR�1R����
�6H�GHVHD�FRQRFHU�ODV�IXHU]DV�HMHUFLGD�VREUH�ODV�MXQWDV�GHO�VLJXLHQWH�PHFDQLVPR�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG��

)LJXUD������0HFDQLVPR�GH�VHLV�HVODERQHV�VLQ�FRUUHGHUD��\�XQ�*'/��
�'DWRV�JHRPpWULFRV���

(VODEyQ� 0DJQLWXG��PP�� ÈQJXOR������
5��� ������ ���������� 5��� ������ �������
5��� ������ �������5��� ������� ��������
5��� ������� �������
5��� ������ �������5��� ������ ���������
5��� ������ �������
5��� ������ ������ 5��� ������ ��
5��� ������ ��������� 5��� ������ ��������

��



&DStWXOR���3URJUDPD�SDUD�HO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG�

�����58%(1�75(-2�/81$�

'DWRV�FLQHPiWLFRV����
(VODEyQ� PDVD��.J�� ��UDG�V��� ,��1�P�V��� D&*��P�V��� ÈQJXOR�����

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

�'DWRV�GLQiPLFRV���
(VODEyQ�� )�H[W���1�� ÈQJXOR����� 5�H[W��PP�� ÈQJXOR�����

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

��$� FRQWLQXDFLyQ� VH� SURFHGH� D� UHDOL]DU� HO� '&/� GH� FDGD� HVODEyQ�� \� VH� REWLHQHQ� ODV�HFXDFLRQHV�GH�HTXLOLEULR���(VODEyQ���� ���������������)��[���)��[� �P��D&*�[�)��\���)��\� �P��D&*�\�5��[�)��\�±�5��\�)��[���5��[�)��\�±�5��\�)��[���7�� �,�� �����������
����������

5��

&*�

D�?�@#A

��)

5��

)��

7A



&DStWXOR���3URJUDPD�SDUD�HO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG�

�����58%(1�75(-2�/81$�

(VODEyQ����

�)��[���)��[��)��[���)�[� �P��D&*�[��)��\���)��\��)��\���)�\� �P��D&*�\��5��[�)��\��5��\�)��[���5��[�)��\�±�5��\�)��[���5��[�)��\���5��\�)��[� �,�� ����5�\�)�[�±�5�[�)�\��(VODEyQ�����

�)��[���)��[���)��[� �P��D&*�[��)��\���)��\���)��\� �P��D&*�\��5��[�)��\���5��\�)��[���5��[�)��\�±�5��\��)��[���5��[�)��\�±�5��\�)��[� �,�� ����(VODEyQ����

��)��[���)��[� �P��D&*�[��)��\���)��\� �P��D&*�\��5��[��)��\���5��\��)��[���5��[�)��\�±5��\�)��[� �,�� ���

5��

&*�

5��

5��

B C DD�

�)E F

)F G

F H)

D�&*�

5�� 5��
&*�

��)
���)

5��
&*�

5��

)�� �������1

5�
5��

DI�J�K

)L M

)L N

�)O L

�



&DStWXOR���3URJUDPD�SDUD�HO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG�

�����58%(1�75(-2�/81$�

�(VODEyQ�����

��)��[�±�)��[���)�[� �P��D&*�[��)��\�±�)��\���)�\� �P��D&*�\��5��\�)��\���5��\�)��[�±�5��[�)��\���5��\�)��[� �,�� ����5�\�)�[�±�5�[�)�\��6H�FDOFXODQ�ODV�FRPSRQHQWHV�GH�ORV�YHFWRUHV�GH�SRVLFLyQ��DFHOHUDFLyQ��\�IXHU]D��
� 5��[� ��������� � 5��\� ���������

5��[� �������� � 5��\� ��������
5��[� �������� � 5��\� ���������
5��[� �������� � 5��\� ��������
5��[� �������� � 5��\� ��������
5��[� �������� � 5��\� ���������
5��[� ��������� � 5��\� ��������
5��[� ��������� � 5��\� ��������
5��[� �������� � 5��\� ��������
5��[� ��������� � 5��\� ���������
5��[� ��������� � 5��\� ��
5��[� �������� � 5��\� ��
D&*�[� ��������� � D&*�\� ���������
D&*�[� ��������� � D&*�\� ���������
D&*�[� ��������� � D&*�\� ���������
D&*�[� ��������� � D&*�\� ���������
D&*�[� ��������� � D&*�\� ���������
)�[� ������ � )�\� ��
5�[� �������� � 5�\� ��������
)�[� ������ � )�\� ��
5�[� �������� � 5�\� ��������

���

5��
&*�

)�� �������1

5��

5�

D�&*�

�)��

�)��



&DStWXOR���3URJUDPD�SDUD�HO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG�

�����58%(1�75(-2�/81$�

&RQ�ODV�HFXDFLRQHV�REWHQLGDV�HQ�ORV�'&/�VH�SURFHGH�D�H[SUHVDUORV�HQ�XQ�DUUHJOR�PDWULFLDO��

�
�6H�FDOFXODQ�ORV�YDORUHV�GH�OD�PDWUL]�&��� P��D&*�[�  � ����[�±��������  � ��������P��D&*�\�  � ����[�±��������  � ��������,�� ��  � ����[���  � �������P��D&*�[���)�[�  � ����[�±��������±�������  � ���������P��D&*�\�)�\�  � ����[�±��������±���  � ��������,�� ����5�\�)�[�±�5�[�)�\�  � ����[�����������������[�������±���������[���  � �������P��D&*�[�  � ����[�±��������  � ��������P��D&*�\�  � ����[�±���������  � ��������,�� ��  � �����[�������  � �������P��D&*�[�  � ����[�±��������  � ��������P��D&*�\�  � ����[�±��������  � ��������,�� ��  � ����[�������  � �������P��D&*�[�±�)�[�  � ����[�±��������±�������  � ���������P��D&*�\�±�)�\�  � ����[�±��������±���  � ��������,�� ����5�\�)�[�±�5�[�)�\�  � ����[������������������[�������±��������;���  � ����������6XVWLWX\HQGR�ORV�YDORUHV�REWHQLGRV�HQ�HO�DUUHJOR�PDWULFLDO�VH�REWLHQH���

�

$ % &
� � � � � � � � � � � � � � � )��[ P��D&*�[
� � � � � � � � � � � � � � � )��\ P��D&*�\

�5��\ 5��[ �5��\ 5��[ � � � � � � � � � � � )��[ ,�� �
� � �� � � � � � � � � � � � � )��\ P��D&*�[���)�[
� � � �� � � � � � � � � � � � )��[ P��D&*�\�)�\
� � 5��\ �5��[ �5��\ 5��[ � � � � � � �5��\ 5��[ � )��\ ,�� ����5�\�)�[�±�5�[�)�\
� � � � �� � � � � � � � � � � )��[ P��D&*�[
� � � � � �� � � � � � � � � � )��\ P��D&*�\
� � � � 5��\ �5��[ �5��\ 5��[ �5��\ 5��[ � � � � � )��[ ,�� �
� � � � � � � � �� � � � � � � )��\ P��D&*�[�
� � � � � � � � � �� � � � � � )��[ P��D&*�\
� � � � � � � � 5��\ �5��[ �5��\ 5��[ � � � )��\ ,�� ��
� � � � � � � � � � �� � �� � � )��[ P��D&*�[���)�[
� � � � � � � � � � � �� � �� � )��\ P��D&*�\���)�\
� � � � � � � � � � 5��\ �5��[ 5��\ �5��[ � 7 ,�� ����5�\�)�[�±�5�[�)�\

$ % &
� � � � � � � � � � � � � � � )��[ �������
� � � � � � � � � � � � � � � )��\ �������

������ ������� ������� ������ � � � � � � � � � � � )��[ ������
� � �� � � � � � � � � � � � � )��\ ��������
� � � �� � � � � � � � � � � � )��[ �������
� � ������� ������� ������� ������ � � � � � � ������� ������ � )��\ ������
� � � � �� � � � � � � � � � � )��[ �������
� � � � � �� � � � � � � � � � )��\ �������
� � � � ������ ������ ������ ������ ������� ������� � � � � � )��[ ������
� � � � � � � � �� � � � � � � )��\ �������
� � � � � � � � � �� � � � � � )��[ �������
� � � � � � � � � ������ � ������ � � � )��\ ������
� � � � � � � � � � �� � �� � � )��[ ��������
� � � � � � � � � � � �� � �� � )��\ �������
� � � � � � � � � � ������� ������ ������ ������� � 7 ������

 



&DStWXOR���3URJUDPD�SDUD�HO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG�

�����58%(1�75(-2�/81$�

8QD�YH]�TXH�VH�WLHQHQ�VXVWLWXLGRV�ORV�YDORUHV�GHO�DUUHJOR�PDWULFLDO��VH�SURFHGH�D�UHVROYHU�OD�PDWUL]�SRU�PpWRGRV�QXPpULFRV�R�SRU�DOJ~Q�SURJUDPD��0DW/DE��0DWUL[��HWF���TXH�IDFLOLWH�OD� UHVROXFLyQ� GH�PDWULFHV�� SDUD� REWHQHU� HO� YDORU� GH� OD�PDWUL]�%�� TXH� UHSUHVHQWD� D� ODV�IXHU]DV�TXH�DFW~DQ�HQ�ODV�MXQWDV�GH�FDGD�HVODEyQ���5HVROYLHQGR�HO�DUUHJOR�WHQHPRV�TXH��
����������������������������������������

)��[�  � ����������1�
)��\�  � ����������1�
)��[�  � ���������1�
)��\�  � ���������1�
)��[�  � ���������1�
)��\�  � ���������1�
)��[�  � ���������1�
)��\�  � ��������1�
)��[�  � ���������1�
)��\�  � ��������1�
)��[�  � ���������1�
)��\�  � ��������1�
)��[�  � ��������1�
)��\�  � ���������1�
7�  � ��������1�P�

���<�DO�FRQYHUWLU�ODV�IXHU]DV�D�FRRUGHQDGDV�SRODUHV��
� )���  � ���������1��� ���������

)���  � ���������1��� ���������
)���  � ���������1��� ����������
)���  � ���������1��� ����������
)���  � ��������1��� ����������
)���  � ��������1��� ����������
)���  � ��������1��� ���������
7�  � ��������1�P� � �

��



&DStWXOR���3URJUDPD�SDUD�HO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG�

�����58%(1�75(-2�/81$�

5HVROYLHQGR� HO�PLVPR� HMHPSOR�� SHUR� DKRUD� XWLOL]DQGR� HO� SURJUDPD� SDUD� HO� DQiOLVLV� GH�PHFDQLVPRV�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG��3URJUDPD�3$0����
��� 7LSR�GH�DUUHJOR��

'H�OD�ILJXUD������VH�GHWHUPLQD�HO�WLSR�GH�DUUHJOR�GHO�PHFDQLVPR��

�
���� 8QLyQ�HQWUH�HVODERQHV�

'H�OD�ILJXUD������VH�GHWHUPLQD�OD�XQLyQ�HQWUH�ORV�HVODERQHV��
�

����� 3URSLHGDGHV�JHRPpWULFDV�GHO�PHFDQLVPR�
$�SDUWLU�GH�OD�LQIRUPDFLyQ�SURSRUFLRQDGD�WHQHPRV��

�

����



&DStWXOR���3URJUDPD�SDUD�HO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG�

�����58%(1�75(-2�/81$�

��� 3URSLHGDGHV�FLQHPiWLFDV�GHO�PHFDQLVPR�
$�SDUWLU�GH�OD�LQIRUPDFLyQ�SURSRUFLRQDGD�WHQHPRV��

�
����� 3URSLHGDGHV�GLQiPLFDV�GHO�PHFDQLVPR�

$�SDUWLU�GH�OD�LQIRUPDFLyQ�SURSRUFLRQDGD�WHQHPRV��

������ 5HVXOWDGRV�
(O�SURJUDPD�GD�ORV�VLJXLHQWHV�UHVXOWDGRV��

�

�&RPR� VH� SXHGH� REVHUYDU� H[LVWH� XQD� SHTXHxD� GLVFUHSDQFLD� HQWUH� ORV� UHVXOWDGRV�REWHQLGRV� SRU� HO� PpWRGR�PDWULFLDO� \� SRU� HO� 3URJUDPD� 3$0�� HVWR� HV� GHELGR� D� TXH� HQ�SURJUDPD�VH� WLHQH�XQ�PHQRU�HUURU�HQ�HO� UHGRQGHR�DO�PDQHMDU�PiV�FLIUDV�GHVSXpV�GHO�SXQWR�GHFLPDO���



&DStWXOR���3URJUDPD�SDUD�HO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG�

�����58%(1�75(-2�/81$�

(MHPSOR�1R�����6H�GHVHD�FRQRFHU�ODV�IXHU]DV�HMHUFLGD�VREUH�ODV�MXQWDV�GHO�VLJXLHQWH�PHFDQLVPR�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG��

)LJXUD������0HFDQLVPR�FRQ�GRV�FRUUHGHUDV��'DWRV�JHRPpWULFRV���
(VODEyQ� 0DJQLWXG��P�� ÈQJXOR�����

5��� �������� ��������� 5��� �������� ��������
5��� �������� �������
5��� �������� ����������
5��� �������� �������
5��� �������� ���������� 5��� �������� ��������

�� ��� ��������� �
�� ��� ��������� �

�

(VODEyQ�1R���

(VODEyQ�1R���

(VODEyQ�1R���

(VODEyQ�1R���
(VODEyQ�1R���

(VODEyQ�1R���

5��
5��

5��

5��

5��

5��

5��

&*�

&*�

&*�

D�&*�D�&*�

D�&*�

D�&*�

D�&*�



&DStWXOR���3URJUDPD�SDUD�HO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG�

�����58%(1�75(-2�/81$�

'DWRV�FLQHPiWLFDV���
(VODEyQ� PDVD��.J�� ��UDG�V��� ,��1�P�V��� D&*��P�V��� ÈQJXOR�����

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

�$� FRQWLQXDFLyQ� VH� SURFHGH� D� UHDOL]DU� HO� '&/� GH� FDGD� HVODEyQ�� \� VH� REWLHQHQ� ODV�HFXDFLRQHV�GH�HTXLOLEULR���(VODEyQ��� ��)��[���)��[� �P��D&*�[�)��\���)��\� �P��D&*�\�5��[�)��\�±�5��\�)��[���5��[�)��\�±�5��\�)��[���7�� �,�� ����������(VODEyQ����� ���)��[���)��[��)��[� �P��D&*�[��)��\���)��\��)��\� �P��D&*�\��5��[�)��\��5��\�)��[���5��[�)��\�±�5��\�)��[�� �,�� �������������

&*� 5��
5��

&*�

�7

)��

5��

&*�D�P�QSR
5�� 5��

�)��

��)

)��



&DStWXOR���3URJUDPD�SDUD�HO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG�

�����58%(1�75(-2�/81$�

5��
T�U�VD� &*�

5��

W V�)

)V X

&*�D�
�)��

(VODEyQ�������)��[���)��[� �P��D&*�[��)��\���)��\� �P��D&*�\��5��[�)��\���5��\�)��[���5��[�)��\�±�5��\�)��[� �,�� �������������(VODEyQ������ ��)��[�±�µ)��\� �P��D&*�[��)��\�±�)��\� ���)��[� �µ)��\��������(VODEyQ���� ��)��[�±�µ)��\� �P��D&*�[��)��\�±�)��\� ���)��[� �µ)��\�����������

&*�D�
���)



&DStWXOR���3URJUDPD�SDUD�HO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG�

�����58%(1�75(-2�/81$�

6H�FDOFXODQ�ODV�FRPSRQHQWHV�GH�ORV�YHFWRUHV�GH�SRVLFLyQ��DFHOHUDFLyQ�\�IXHU]D����
5��[� �������� � 5��\� ��������
5��[� ��������� � 5��\� ���������
5��[� �������� � 5��\� ���������
5��[� ��������� � 5��\� ���������
5��[� �������� � 5��\� ��������
5��[� �������� � 5��\� ���������
5��[� ��������� � 5��\� ��������
D&*�[� ��������� � D&*�\� ���������
D&*�[� �������� � D&*�\� ��������
D&*�[� ��������� � D&*�\� ��������
D&*�[� �������� � D&*�\� ��������
D&*�[� ��������� � D&*�\� ��������

�&RQ� ODV� HFXDFLRQHV� REWHQLGDV� HQ� ORV� '&/� VH� SURFHGH� D� H[SUHVDUORV� HQ� XQ� DUUHJOR�PDWULFLDO��

�6H�FDOFXODQ�ORV�YDORUHV�GH�OD�PDWUL]�&���� P��D&*�[�  � ���������P��D&*�\�  � ��������,�� ��  � �������P��D&*�[�  � �������P��D&*�\�  � �������,�� ��  � ��������P��D&*�[�  � ��������P��D&*�\�  � �������,�� ��  � �������P��D&*�[�  � ���������  � ��P��D&*�[�  � ����������  � ����

$ % &
� � � � � � � � � � � � � )��[ P��D&*�[
� � � � � � � � � � � � � )��\ P��D&*�\

�5��\ 5��[ �5��\ 5��[ � � � � � � � � � )��[ ,�� �
� � �� � � � � � � � � � � )��\ P��D&*�[
� � � �� � � � � � � � � � )��[ P��D&*�\
� � 5��\ �5��[ �5��\ 5��[ �5��\ 5��[ � � � � � )��\ ,�� �
� � � � �� � � � � � � � � )��[ P��D&*�[
� � � � � �� � � � � � � � )��\ P��D&*�\
� � � � 5��\ �5��[ � � �5��\ 5��[ � � � )��[ ,�� �
� � � � � � �� � � � µ 5 � � )��\ P��D&*�[�
� � � � � � � �� � � � � � )��\ �
� � � � � � � � �� � � � � )��\ P��D&*�[�
� � � � � � � � � �� � µ 6 0 Τ �

 



&DStWXOR���3URJUDPD�SDUD�HO�DQiOLVLV�GLQiPLFR�GH�PHFDQLVPRV�GH�VHLV�HVODERQHV�\�XQ�JUDGR�GH�OLEHUWDG�

�����58%(1�75(-2�/81$�

�6XVWLWX\HQGR�ORV�YDORUHV�REWHQLGRV�HQ�HO�DUUHJOR�PDWULFLDO�VH�REWLHQH���
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5HVROYLHQGR�HO�PLVPR�HMHPSOR�XWLOL]DQGR�HO�SURJUDPD�3$0������ 7LSR�GH�DUUHJOR��
'H�OD�ILJXUD������VH�GHWHUPLQD�HO�WLSR�GH�DUUHJOR�GHO�PHFDQLVPR���

����� 8QLyQ�HQWUH�HVODERQHV�
'H�OD�ILJXUD������VH�GHWHUPLQD�OD�XQLyQ�HQWUH�ORV�HVODERQHV��

������� 3URSLHGDGHV�JHRPpWULFDV�GHO�PHFDQLVPR�
$�SDUWLU�GH�OD�LQIRUPDFLyQ�SURSRUFLRQDGD�WHQHPRV��

�
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��� 3URSLHGDGHV�FLQHPiWLFDV�GHO�PHFDQLVPR�
$�SDUWLU�GH�OD�LQIRUPDFLyQ�SURSRUFLRQDGD�WHQHPRV���

�
��� 3URSLHGDGHV�GLQiPLFDV�GHO�PHFDQLVPR�

$�SDUWLU�GH� OD� ILJXUD������VH�REVHUYD�TXH�VREUH�HO�PHFDQLVPR�QR�DFW~DQ�IXHU]DV�QL�PRPHQWRV� GH� WRUVLyQ� H[WHUQRV�� SRU� OR� WDQWR� VH� GHMD� HQ� EODQFR� OD� SDQWDOOD� GH� ODV�GLQiPLFDV�GHO�PHFDQLVPR�\�VH�FRQWLQXD��

�
��� 5HVXOWDGRV�

(O�SURJUDPD�GD�ORV�VLJXLHQWHV�UHVXOWDGRV��

&RPR�VH�SXHGH�REVHUYDU�H[LVWH�XQD�SHTXHxD�GLVFUHSDQFLD�HQWUH�ORV�UHVXOWDGRV��REWHQLGRV� SRU� HO� PpWRGR�PDWULFLDO� \� SRU� HO� 3URJUDPD� 3$0�� HVWR� HV� GHELGR� D� TXH� HQ�SURJUDPD�VH� WLHQH�XQ�PHQRU�HUURU�HQ�HO� UHGRQGHR�DO�PDQHMDU�PiV�FLIUDV�GHVSXpV�GHO�SXQWR�GHFLPDO���
�
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����5HVXOWDGRV�2EWHQLGRV��
�
/RV�SUREOHPDV�UHVXHOWRV�HQ� OD�VHFFLyQ������PXHVWUDQ�XQ�HUURU�SRUFHQWXDO�SURPHGLR�GH�
���������SDUD�WRGDV�ODV�PDJQLWXGHV��IXHU]DV�\�iQJXORV���(Q�ODV�JUiILFDV�VLJXLHQWHV�VH�
SUHVHQWD� HO� FRPSRUWDPLHQWR� GHO� HUURU� SRUFHQWXDO� SDUD� FDGD� XQR� GH� ORV� HMHPSORV�
UHVXHOWRV��

(MHPSOR��
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(UURU�UHODWLYR 3URPHGLR
�

)LJXUD�����(UURU�UHODWLYR�SDUD�HO�HMHPSOR��

(MHPSOR��
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(MHPSOR��
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(UURU�UHODWLYR 3URPHGLR
�

)LJXUD�����(UURU�UHODWLYR�SDUD�HO�HMHPSOR��
�

(O� HUURU� SRUFHQWXDO� VH� FDOFXOy� WRPDQGR� FRPR� UHIHUHQFLD� HO� GDWR� REWHQLGR�PHGLDQWH� HO�
SURFHGLPLHQWR�WUDGLFLRQDO�\�FRPSDUiQGROR�FRQ�VX�SDU�FRUUHVSRQGLHQWH�GH�ORV�GDWRV�TXH�
DUURMy�HO�SURJUDPD�3$0��
�
/DV�PHMRUDV�REWHQLGDV�VRQ��
�
��� 3DUD�UHDOL]DU�XQ�DQiOLVLV�GH� OD�GLQiPLFD�GH�XQ�PHFDQLVPR�HV�QHFHVDULR�FRQWDU�FRQ�

XQD�UHSUHVHQWDFLyQ�GH�ODV�IXHU]DV�\�PRPHQWRV�TXH�H[LVWHQ�HQ�HO�PLVPR��SDUD�FDGD�
XQR� GH� VXV� HVODERQHV� \� FRPR� LQWHUDFW~DQ� FRQ� HO� UHVWR� GH� ODV� PDOODV� TXH� OR�
FRPSRQHQ��&XDQGR�HO�DQiOLVLV�VH�UHDOL]D�GH�IRUPD�PDQXDO��OD�LQWHUSUHWDFLyQ�GH�HVWDV�
UHODFLRQHV� VH� HVWDEOHFH�PHGLDQWH� XQD� LQVSHFFLyQ� YLVXDO� SDUD� FDGD� HVODEyQ� VLHQGR�
HVWH� SURFHVR� ODERULRVR� \� UHSHWLWLYR�� � (O� SURJUDPD� 3$0� DOPDFHQD� OD� LQIRUPDFLyQ�
QHFHVDULD�SDUD�HO�DQiOLVLV�SDUD�FDGD�HVODEyQ�SLYRWH�TXH�FRQIRUPD�HO�PHFDQLVPR��OD�
FXDO�VH�DOPDFHQD�HQ�OD�EDVH�GH�GDWRV�\�VROR�VH�UHTXLHUH�TXH�HO�XVXDULR�GHWHUPLQH�OD�
XQLyQ�TXH�KD\�HQWUH�ORV�HVODERQHV�GHO�PHFDQLVPR��

�
��� /D� FRGLILFDFLyQ� GH� OD� UHODFLyQ� HQWUH� HVODERQHV� \� HO� WLSR� GH� ORV� PLVPRV� VH� UHDOL]D�

HPSOHDQGR�XQ�FyGLJR�QXPpULFR�VHQFLOOR�H�LQWXLWLYR��
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�
��� 2WUD�FRQVLGHUDFLyQ�LPSRUWDQWH�HV�HO�DFDUUHR�GH�HUURU�HQ�ORV�GHFLPDOHV��\D�TXH�HQ�HO�

SURFHGLPLHQWR�HIHFWXDGR�D�PDQR�VH�SXHGH� LU�SHUGLHQGR�HQ�HO� UHGRQGHR�DO�PDQHMDU�
ODV�FLIUDV�GHVSXpV�GHO�SXQWR�GHFLPDO��PLHQWDV�TXH�HQ�HO�SURJUDPD�3$0�HVWDV�FLIUDV�
VH�YDQ�DFXPXODQGR�HQ�OD�EDVH�GH�GDWRV�\�HO�PpWRGR�QXPpULFR�ORV�WRPD�HQ�FXHQWD�D�
OD�KRUD�GH�UHVROYHU�HO�SUREOHPD�\�JHQHUD�PHQRV�HUURU�HQ�HO�UHGRQGHR��

�
��� /RV� WLHPSRV� LQYROXFUDGRV� HQ� OD� VROXFLyQ� GH� ORV� SUREOHPDV� IXHURQ� UHGXFLGRV� DO�

HPSOHDU�HO�SURJUDPD�3$0��YHU�WDEOD�VLJXLHQWH����
�

� 7LHPSR��PLQXWRV�� �
� 0DQXDO� 3$0� ��

(MHPSOR��� ������ ����� ������
(MHPSOR��� ������ ����� ������
(MHPSOR��� ������ ����� ������

� � � �
� � 3URPHGLR� ������

�
7DEOD�����7DEOD�GH�DKRUUR�GH�WLHPSRV��

�
'H�OD�WDEOD�DQWHULRU�VH�SXHGH�REVHUYDU�TXH�DO�UHVROYHU�ORV�HMHUFLFLRV�SURSXHVWRV�VH�WLHQH�
XQ�DKRUUR�HQ�WLHPSR�SURPHGLR�GHO��������XWLOL]DQGR�HO�SURJUDPD�3$0�HQ�FRPSDUDFLyQ�
GH�UHVROYHUORV�GH�IRUPD�PDQXDO��
�
1RWD��HO�PpWRGR�PDQXDO�HVWD�DX[LOLDGR�SRU�SURJUDPDV��*DXVV��*DXVV�-RUGDQ�\�0DWUL[��
SDUD� UHVROYHU� HO� DUUHJOR�PDWULFLDO�� GH� OR� FRQWUDULR� HQFRQWUDU� OD� VROXFLyQ�GH� ORV�PLVPRV�
OOHYDUtD�PiV�WLHPSR��
�
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����&RQFOXVLRQHV�
�
'HELGR� D� TXH� HQ� OD� pSRFD� DFWXDO� OD� FRPSXWDGRUD� HV� XQD� SRGHURVD� KHUUDPLHQWD� TXH�
DOLJHUD�OD�WDUHD�GHO�GLVHxDGRU��HO�SURJUDPD�SUHVHQWDGR�HQ�HVWH�WUDEDMR�HV�VROR�XQD�SDUWH�
GHO� GLVHxR� GH� PHFDQLVPRV�� SHUR� HO� FXDO� SUHWHQGH� VHU� XQD� D\XGD� SDUD� HO� GLVHxDGRU�
PHFiQLFR� \D� TXH� SHUPLWH� HQIRFDU� PiV� WLHPSR� HQ� OD� RSWLPL]DFLyQ� GH� PHFDQLVPRV��
GHELGR� D� TXH� VLVWHPD� OH� SHUPLWLUi� H[SHULPHQWDU� FRQ� GLVWLQWRV� YDORUHV� ItVLFRV� TXH� VH�
SXHGDQ�SUHVHQWDU�HQ�HO�PHFDQLVPR�VLQ� WHQHU� OD�QHFHVLGDG�GH�IDEULFDU� ORV�PLVPRV��DVt�
FRPR� XQ� VRIWZDUH� TXH� VLUYH� FRPR� DSR\R� GLGiFWLFR� SDUD� ORV� DOXPQRV� TXH� FXUVHQ� ODV�����
8�� (�� $¶V� � 'LVHxR� GH� HOHPHQWRV� GH� PiTXLQDV�� GLQiPLFD� GH� PiTXLQDV� \� GLVHxR� GH�
PHFDQLVPRV��
�
3RU� RWUD� SDUWH� � ORV� VLPXODGRUHV� GH�PHFDQLVPRV� SHUPLWHQ� SUHGHFLU� HO� FRPSRUWDPLHQWR�
FLQHPiWLFR� \� GLQiPLFR� GH� XQD� JUDQ� YDULHGDG� GH� VLVWHPDV� PXOWLFXHUSR� HQ� WRGDV� ODV�
HWDSDV� GHO� SURFHVR� GH� GLVHxR�� GHVGH� OD� HWDSD� GH� FRQFHSWR� D� OD� GH� SURWRWLSR�� (Q�
FXDOTXLHUD� GH� pVWDV� HWDSDV�� pVWH� WLSR� GH� DQiOLVLV� HV� XQD� KHUUDPLHQWD� GH� JUDQ� YDORU��
SURSRUFLRQDQGR�DO� LQJHQLHUR�VXILFLHQWH�FDQWLGDG�GH�GDWRV�SDUD�HVWXGLDU� OD� LQIOXHQFLD�GH�
GLIHUHQWHV�SDUiPHWURV�GH�DKt�OD�LPSRUWDQFLD�GH�HVWH�SURJUDPD�\D�TXH�WLHQH�OD�SRVLELOLGDG�
GH�VHU�DGDSWDGR�GH�DFXHUGR�D�ODV�QHFHVLGDGHV�GH�ORV�XVXDULRV�\D�TXH�HO�FyGLJR�IXHQWH�
SXHGH�VHU�PRGLILFDGR�\�DGDSWDGR�D�RWUDV�SODWDIRUPDV�\�FRPSLODGRUHV�� YHQWDMD�TXH�VH�
WLHQH� VREUH� ORV� VRIWZDUH� FRPHUFLDOHV� �'$'6��5HY� �������0$7/$%��0$75,;�� ($6<��
$GDPV�%DVKIRUWK�0RXOWRQ� SUHGLFWRU�FRUUHFWRU�� HQWUH� RWURV�� TXH� QR� SXHGHQ� VHU�
DGDSWDGRV��DGHPiV�GH�VX�DOWR�FRVWR�DVt�FRPR�ODV�FDUDFWHUtVWLFDV�HVSHFLDOHV�HQ�ODV�TXH�
WUDEDMDQ�\D�TXH�UHTXLHUHQ�SODWDIRUPDV�FRPR�:LQGRZV�17�������
�
(O�SURJUDPD�GHVDUUROODGR�HQ�HVWH�3UR\HFWR�7HUPLQDO�UHGXFH�HO�WLHPSR�UHTXHULGR�SDUD�OD�
VROXFLyQ� GH� ORV� SUREOHPDV� GLQiPLFRV� GH� PHFDQLVPRV� PDQWHQLHQGR� XQ� HUURU�
GHVSUHFLDEOH�HQ�VXV�UHVXOWDGRV��EULQGDQGR�XQ�FRPSRUWDPLHQWR�HVWDEOH�\�ILGHGLJQR��
�
/D�PD\RUtD�GH�ORV�UHFXUVRV�GH�FyPSXWR�TXH�FRQVXPH�VRQ�GHVWLQDGRV�DO�FiOFXOR�GH�ODV�
YDULDEOHV� GHVFRQRFLGDV� \� QR� DO� PDQHMR� GH� LQWHUIDFHV� JUiILFDV� FRPR� OR� KDFHQ� RWURV�
SURJUDPDV�FRPHUFLDOHV��
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(O�FyGLJR�GH�HVWH�SURJUDPD�HVWDUi�GLVSRQLEOH�HQ�,QWHUQHW��KWWS���IHQL[�XDP�P[��FRQ�HO�ILQ�
GH�TXH�SXHGD�VHU�HPSOHDGR�\�PRGLILFDGR�SDUD�VDWLVIDFHU� ODV�QHFHVLGDGHV�SDUWLFXODUHV�
TXH�SXHGDQ�SUHVHQWDUVH�GHQWUR�GHO�GLVHxR�\�DQiOLVLV�GH�PHFDQLVPRV��(O�SURJUDPD�VH�
HMHFXWD� HQ� XQD� SODWDIRUPD� /LQX[�� VLHQGR� PX\� VHQFLOOD� VX� SRUWDFLyQ� D� DPELHQWHV�
:LQGRZV�R�8QL[�GHELGR�D�TXH�IXH�FRGLILFDGR�HQ�OHQJXDMH�&�HVWiQGDU��
�
(O�SURJUDPD�3$0�SRGUtD�H[SDQGLUVH�SDUD�SURSRUFLRQDUOH�PDQHMR�GH�DUFKLYRV�\�TXH�GH�
HVWD�IRUPD�LQWHUDFW~H�FRQ�SURJUDPDV�GHGLFDGRV�D�OD�JUDILFDFLyQ��([FHO�R�0DW/DE��GRQGH�
VH�SRGUtD�JUDILFDU�OD�UHVSXHVWD�GH�XQ�PHFDQLVPR�HQ�XQ�FLFOR�FRPSOHWR���
�
/D� FRQWULEXFLyQ� GH� HVWH� SUR\HFWR� IXH� KDEHU� FUHDGR� XQD� FRGLILFDFLyQ� QXPpULFD�� XQ�
DOJRULWPR� \� HO� SURJUDPD� DSURSLDGR� SDUD� OD� VROXFLyQ� GH� SUREOHPDV� GLQiPLFRV� HQ�
PHFDQLVPRV�GH�KDVWD�VHLV�HOHPHQWRV�FRQ�XQ�*'/��'LFKR�SURJUDPD�UHSURGXFH�ILHOPHQWH�
ORV�FiOFXORV�UHDOL]DGRV�D�PDQR�SHUR�GH�XQD�IRUPD�PiV�iJLO�\�GLQiPLFD���
�
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5HIHUHQFLDV��
>�@� ÈQJHOHV��$��)��+X�VS]S]�c�]�X^O]S]�MSXOW�^SMY]�NO�]S]^OWK]�

WOM�XSMY]��/LPXVD��0p[LFR��������
�
>�@� %DWDOOHU�0DVFDUHOO��-���:\YQ\KWKMS£X�OX�-���$OIDRPHJD��0p[LFR�������
�
>�@� %XUWRQ�� 3��� 5SXOWK^SM]� KXN� NSXKWSM]� YP� ZVKXK\�

WOMRSXO\c��3UHQWLFH�+DOO��1HZ�-HUVH\��������
�
>�@� &HEDOORV�� )���-�-��$�-_\]Y�NO�Z\YQ\KWKMS£X��$OIDRPHJD�� �GD��
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