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���,1752'8&&,Ï1/D� WHOHRSHUDFLyQ�GH� VLVWHPDV� UREyWLFRV�SHUPLWH�D�XQ�RSHUDGRU� KXPDQR� WUDQVIHULU� VX� FDSDFLGDG� \� GHVWUH]D�SDUD� UHDOL]DU� XQD� � WDUHD� GHWHUPLQDGD� HQ� DPELHQWHV�UHPRWRV�� (Q� JHQHUDO�� ORV� VLVWHPDV� GH� WHOHRSHUDFLyQ�HVWiQ� FRPSXHVWRV� SRU� XQ� VLWLR� ORFDO�� GRQGH� XQ�RSHUDGRU� PDQHMD� XQ� PDQLSXODGRU� GHQRPLQDGR�PDHVWUR�� XQ� VLWLR� UHPRWR�� GRQGH� XQ� PDQLSXODGRU�OODPDGR� HVFODYR� ±HO� FXDO� VLJXH� HO� PRYLPLHQWR� GHO�PDHVWUR� LQWHUDFW~D� FRQ� HO�PXQGR� ItVLFR�� \�XQ� FDQDO�GH� FRPXQLFDFLyQ� TXH� YLQFXOD� DPERV� VLWLRV�� (O�PDHVWUR� HV� XWLOL]DGR� SDUD� JHQHUDU� FRPDQGRV��XVXDOPHQWH� FRPDQGRV� GH� SRVLFLyQ� R� YHORFLGDG��KDFLD�HO�PDQLSXODGRU�UHPRWR��PLHQWUDV�TXH�OD�IXHU]D��GHELGD�D�OD�LQWHUDFFLyQ�GLQiPLFD�HQWUH�HO�HVFODYR�\�HO�PHGLR��HV�UHDOLPHQWDGD�KDFLD�HO�RSHUDGRU�KXPDQR��OR�FXDO�PHMRUD� HO� GHVHPSHxR� GH� XQD� JUDQ� FDQWLGDG� GH�WDUHDV� HQ� LQWHUDFFLyQ� �6KHULGDQ�� ������� 7DO� YH]�� HO�FDVR� PiV� LQWHUHVDQWH� VHD� HO� XVR� GH� ,QWHUQHW� FRPR�PHGLR� GH� FRPXQLFDFLyQ� HQWUH� ORV� VLWLRV� ORFDO� \�UHPRWR� GH� XQ� VLVWHPD� GH� WHOHRSHUDFLyQ�� WHQLHQGR� HQ�FXHQWD�VX�XVR�PDVLYR�D�WUDYpV�GHO�PXQGR�FRQ�FRVWRV�GH�WUDQVPLVLyQ�GH�GDWRV�DFFHVLEOHV��/D�SRVLELOLGDG�GH�LQWHUFDPELDU� GDWRV� VREUH� LQIRUPDFLyQ� WiFWLO� \� GH�PRYLPLHQWR� SRGUtD� SHUPLWLU� XQ� VHQWLGR� UHDO� GH�WHOHSUHVHQFLD�� FRQ� FDSDFLGDG� GH� WRFDU� REMHWRV� \�SHUVRQDV� D� GLVWDQFLD�� $Vt�� XQ� DPSOLR� UDQJR� GH�DSOLFDFLRQHV� VH� SXHGH� DEULU� SDUD� HVWD� WHFQRORJtD��LQFOX\HQGR� WHOHPHGLFLQD�� H[SORUDFLyQ�� WHOH�PDQXIDFWXUD��HQWUHWHQLPLHQWR�� WDUHDV�FRRSHUDWLYDV�HQ�DPELHQWHV�SHOLJURVRV��HWF���(OKDMM�� HW�DO���������� �6LQ�HPEDUJR�� HVWD� WHFQRORJtD� �,QWHUQHW�� SUHVHQWD�

SUREOHPDV� SDUD� HO� GHVDUUROOR� GH� DSOLFDFLRQHV� GH�WHOHRSHUDFLyQ�GH�URERWV�D�GLVWDQFLD��\D�TXH�HO�PLVPR�DGLFLRQD� UHWDUGRV� YDULDQWHV� HQ� HO� WLHPSR� FRQ�FRPSRQHQWHV�DOHDWRULDV�HQWUH�SDTXHWHV�GLVWRUVLRQDQGR�ODV� VHxDOHV� GH� FRPDQGRV� \� GH� UHDOLPHQWDFLyQ� GHO�VLVWHPD�GH� WHOHRSHUDFLyQ��/D�SUHVHQFLD�GH�UHWDUGR�GH�WLHPSR� HQ� HO� VLVWHPD� SXHGH� LQGXFLU� LQHVWDELOLGDG� R�PDO� GHVHPSHxR� HQ� HO� PLVPR� �1LFXOHVFX�� ��������5LFKDUG�� ������� $GHPiV�� GHELGR� D� OD� DOWD�YDULDELOLGDG� GH� ODV� SURSLHGDGHV� GH� ,QWHUQHW� �SRU�HMHPSOR�� GHO� UHWDUGR� GH� WLHPSR�� HV� FRQYHQLHQWH�HVWLPDU� DOJXQDV� FDUDFWHUtVWLFDV� GHO� FDQDO� GH�FRPXQLFDFLyQ�FRQ�HO�ILQ�GH�XWLOL]DU�ODV�PLVPDV�HQ�HO�GLVHxR� GH� HVWUDWHJLDV� GH� FRQWURO� SDUD� HVWRV� VLVWHPDV��2ERH� \� )LRULQL�� ������� +DVWD� HO� PRPHQWR�� VH� KDQ�SURSXHVWR� GLIHUHQWHV� HVWUDWHJLDV� GH� FRQWURO� SDUD�WHOHRSHUDFLyQ� GH� URERWV�� ODV� FXDOHV� SXHGHQ� GLYLGLUVH�HQ��WHOHSURJUDPDFLyQ��)XQGD��������+HUQDQGR��������\� FRQWURO� VXSHUYLVRU� �6KHULGDQ��������%UDG\�\�7DUQ��������� GRQGH�HO� RSHUDGRU�KXPDQR�VXSHUYLVD� OD� WDUHD�JHQHUDQGR� FRPDQGRV� GH� DOWR� QLYHO� HQYLDGRV� KDFLD�DOJRULWPRV� GH� SODQHDPLHQWR� \� FRQWURO� TXH� DFW~DQ�VREUH�HO�URERW�UHPRWR��OD�GHVYHQWDMD�GH�HVWH�PpWRGR�HV�TXH�QR�VH�UHDOL]D�XQD�WHOHRSHUDFLyQ�FRQWLQXD��GLVSOD\�SUHGLFWLYRV��%HMF]\�� HW�DO���������.LNXFKL���������HQ�GRQGH�VH�YLVXDOL]D�DO�RSHUDGRU�XQ�GLVSOD\�JUiILFR�FRQ�HO�URERW�UHPRWR��HQWRQFHV�HO�RSHUDGRU�KXPDQR�JHQHUD�OD� WDUHD� LQWHUDFWXDQGR� FRQ� HO� DPELHQWH� JUiILFR�� HO�SULQFLSDO� SUREOHPD� HV� TXH� VH� GHEH� SRVHHU� XQ�H[FHOHQWH�PRGHOR� GHO� URERW� UHPRWR� \� VX� HQWRUQR� OR�FXDO� KDFH� TXH� HVWD� PHWRGRORJtD� VHD� HPSOHDGD�SULQFLSDOPHQWH� HQ� HVSDFLR� OLEUH�� FRPSHQVDFLyQ� GHO�UHWDUGR� EDVDGD� HQ� WUDQVPLWLU� ODV� FRQRFLGDV� YDULDEOHV�

JLDIEZ
Placed Image


JLDIEZ
ISSN: 1697-7912. Vol. 3, Núm. 1, Enero 2006, pp. 29-38



GH� RQGD� � �$QGHUVRQ� \� 6SRQJ�� ����� 1LHPH\HU� \�6ORWLQH������� &KRSUD�\�6SRQJ�������� GH� IRUPD� �GH�DVHJXUDU� OD� SDVLYLGDG� GHO� FDQDO� GH� FRPXQLFDFLyQ� D�FRQVWD�GH�SHUGHU� WUDQVSDUHQFLD��$UFDUD�\�0HOFKLRUUL��������� OR� FXDO� GLILFXOWD� OD� HMHFXFLyQ� GH� XQD� WDUHDGDGD��\�RWUDV�HVWUDWHJLDV�EDVDGDV�HQ�HO XVR�GH� FRQWURO�GH�LPSHGDQFLD�UHPRWD��.LP��HW�DO����������ILOWUDGR�GH�VHxDO� �8HGD� \�<RVKLNDZD�� ������� FRQWURO� SUHGLFWLYR��6KHQJ� \� 6SRQJ�� ������� FRQWURO� EDVDGR� HQ� HYHQWRV��(OKDMM��HW�DO����������HQWUH�RWUDV�
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�� 127$&,Ï1
/D� VLJXLHQWH� QRWDFLyQ� HV� XWLOL]DGD� HQ� HVWH� WUDEDMR��� � ���WK GHQRWD�HO� UHWDUGR�GH� WLHPSR��6H�DVXPH�TXH�HO�UHWDUGR�HV�ILQLWR�\� � � ��WK� ��$TXt�� � � QW[ �� \� [ HV�OD�QRUPD���GH� [ ��6L� % HV�XQD�PDWUL]�R�YHFWRU��HQWRQFHV�

7% HV� HO� WUDQVSXHVWR� GH� % �� $ GHQRWD� OD QRUPD���GH Q[Q$ �� GHILQLGD� SRU� [$[$ [ �VXSz �� � �$P GHQRWD� OD�
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/D� FRQGLFLyQ� GH� HVWDELOLGDG� DOFDQ]DGD� HQ� ���� HV�LQGHSHQGLHQWH�GH�OD�DPSOLWXG�GHO�UHWDUGR�GH�WLHPSR�\�OD�PLVPD�GHSHQGH�GH�WUHV�IDFWRUHV��OD�SDUWH�UHDO�GH�ORV�DXWRYDORUHV�GH� $ ��HV�GHFLU�GH�OD�GLQiPLFD�VLQ�UHWDUGR�GHO� VLVWHPD�� OD�QRUPD� % GH� OD�GLQiPLFD�FRQ� UHWDUGR�GHO� VLVWHPD� \� OD� GHULYDGD�Pi[LPD� W GHO� UHWDUGR� GH�WLHPSR�� $GHPiV�� D� PHGLGD� TXH� PiV� DOWD� HV� OD�GHULYDGD�Pi[LPD�W GHO�UHWDUGR�GH�WLHPSR��PiV�IXHUWH�GHEH� VHU� OD� HVWDELOLGDG� GHO� VLVWHPD� � VLQ� UHWDUGR� GH�WLHPSR� $[[  � SDUD� DVHJXUDU� OD� HVWDELOLGDG� GHO�VLVWHPD FRQ�UHWDUGR�YDULDQWH�HQ�HO�WLHPSR�
�� 02'(/2� '(� 81� 6,67(0$� '(�7(/(23(5$&,Ï1

/RV� VLVWHPDV�GH� WHOHRSHUDFLyQ�VRQ� UHSUHVHQWDGRV�SRU�HFXDFLRQHV�GLIHUHQFLDOHV�FRQ� UHWDUGR�GH� WLHPSR��(VWD�VHFFLyQ�GHVFULEH�XQ�VLVWHPD�GH�WHOHRSHUDFLyQ�ELODWHUDO�SDUD� URERWV� PDQLSXODGRUHV� TXH� SRVHHQ� XQD� DOWD�UHODFLyQ� GH� UHGXFFLyQ�� \� SRU� OR� WDQWR�� ORV� PLVPRV�SXHGHQ�UHSUHVHQWDUVH�FRQ�PRGHORV�OLQHDOHV��/D�ILJXUD���PXHVWUD�XQ�GLDJUDPD�GH�EORTXHV�JHQHUDO�GHO�VLVWHPD�FRPSXHVWR� SRU� XQ� VLWLR� ORFDO� UHSUHVHQWDGR� SRU� XQD�DGPLWDQFLD� O\ �� GRQGH� XQ� RSHUDGRU� KXPDQR� UHFLEH�UHDOLPHQWDFLyQ� GH� IXHU]D� \� JHQHUD� UHIHUHQFLDV� GH�SRVLFLyQ� D� WUDYpV� GH� XQ� GLVSRVLWLYR� KDQG�FRQWUROOHU��FRPR� SRU� HMHPSOR� XQ� MR\VWLFN��� XQ� VLWLR� UHPRWR�UHSUHVHQWDGR�SRU�XQD�LPSHGDQFLD� U] ��GRQGH�XQ�URERW�PDQLSXODGRU�LQWHUDFW~D�FRQ�VX�HQWRUQR��\�XQ�PHGLR�GH�FRPXQLFDFLyQ�� HO� FXDO� YLQFXOD� DPERV� VLWLRV��LQWURGXFLHQGR�XQ�UHWDUGR�GH�WLHPSR�HQ�HO�VLVWHPD��
/D� HVWUDWHJLD� GH� FRQWURO� SURSXHVWD� LQFRUSRUD�FRQWURODGRUHV� HQ� ORV� VLWLRV� ORFDO� \� UHPRWR�� \� XQD�HVWUDWHJLD� GH� FRPSHQVDFLyQ� GHO� UHWDUGR� GH� WLHPSR��/DV�VHxDOHV�SULQFLSDOHV�GHO�VLVWHPD�VRQ�OD�IXHU]D�\�OD�SRVLFLyQ� GH� DPERV� VLWLRV�� ORFDO� � OO [I � �� \� UHPRWR�� U[UI � ���UHVSHFWLYDPHQWH��WDQWR�FRPR�OD�UHIHUHQFLD�GH�
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IXHU]D� GI JHQHUDGD�SRU�HO�RSHUDGRU�KXPDQR��OD�FXDO�GHSHQGHUi�GHO�WUDEDMR�R�WDUHD�D�UHDOL]DU�\�OD�PLVPD�VH�DVXPH�FRQVWDQWH�

)LJXUD ���'LDJUDPD�HQ�EORTXHV�JHQHUDO�GHO�VLVWHPD�
/D�DGPLWDQFLD�GHO�VLWLR�ORFDO�\�OD�LPSHGDQFLD�GHO�VLWLR�UHPRWR� � O\ \� U] �� VRQ� UHSUHVHQWDGRV� SRU� PRGHORV�OLQHDOHV� \� UHODFLRQDQ� OD� SRVLFLyQ� \� IXHU]D� GH� DPERV�VLWLRV�

� � � � � �> @WOGSOWO II\[ � � ����
� � � � � �WUSUWU []I  �'RQGH� S HV� HO� RSHUDGRU� GHULYDFLyQ� GGW �� 'LFKRV�PRGHORV�SXHGHQ�VHU�H[SUHVDGRV�FRPR�XQ�FRFLHQWH�GH�SROLQRPLRV�FRPR�VLJXH�
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'RQGH� ���� ��� UUOO VRQ� Q~PHURV� HQWHURV� SRVLWLYRV� \�YHULILFDQ� TXH �� OO t \� �� UU t �� /D� JDQDQFLD� HVWiWLFD� GH�OD� DGPLWDQFLD� ORFDO� \� GH� OD� LPSHGDQFLD� UHPRWD� VRQ�
��ED* O\  \ ��GF* U]  �� UHVSHFWLYDPHQWH�� 3RU� RWUR� ODGR��

ORV� FRQWURODGRUHV� GLVSXHVWRV� HQ� ORV� VLWLRV� ORFDO� \�UHPRWR�WLHQHQ�SDUiPHWURV� L. ��FRQ� ��������� UOL � ��'H�DTXt� HQ�PiV�� GLFKRV� FRQWURODGRUHV� VRQ� FRQVLGHUDGRV�GHQWUR� GH� ORV� PRGHORV� GH� DGPLWDQFLD� ORFDO� H�LPSHGDQFLD�UHPRWD��
3RU� RWUR� ODGR�� HO� PRGHOR� TXH� VH� SURSRQH� SDUD�GHVFULELU� HO� UHWDUGR� � �WK GH� ,QWHUQHW� VH� FRPSRQH� GH�XQD� FRQVWDQWH� 0 �� OD� FXDO� GHSHQGH� GH� OD� GLVWDQFLD�HQWUH� ORV� VLWLRV� ORFDO� \� UHPRWR� \� VH� SXHGH� HVWLPDU�FRPR� HO� YDORU� PHGLR� GH � �WK �� XQD� FRPSRQHQWH�

� �WU YDULDQWH� HQ� HO� WLHPSR�� GH� EDMD� IUHFXHQFLD�� FRQ�GHULYDGD�SULPHUD�DFRWDGD�\� GH�XQD�VHxDO� � �WY GH�UXLGR�EODQFR� FRQ� GLVWULEXFLyQ� JDXVVLDQD \� YDULDQ]D� � �WU ��HVWR�HV� � � � � � � � � � �WWWWW YU0KKK �� � �� �

GRQGH�HO�UHWDUGR�GH�WLHPSR� � �WK HV�OD�VXPD�GHO�UHWDUGR�GH� µLGD¶� � �WK� �GHVGH� HO� VLWLR� ORFDO� KDFLD� HO� VLWLR�UHPRWR� \� GH� XQ� UHWDUGR� GH� µYXHOWD¶� � � �WK� �GHVGH� HO�VLWLR� UHPRWR� KDFLD� HO� VLWLR� ORFDO��� OR� FXDO� HV�UHSUHVHQWDGR�JUiILFDPHQWH�HQ�OD�ILJXUD���
�� &203(16$&,21� 35238(67$� '(/�5(7$5'2�'(�7,(032

(VWD� VHFFLyQ� GHVFULEH� OD� FRPSHQVDFLyQ� GHO� UHWDUGR�SURSXHVWD� �)LJXUD ���� � (VWD� FRPSHQVDFLyQ� QR�PRGLILFD�OD�IXHU]D�UHDOLPHQWDGD�GHVGH�HO�VLWLR�UHPRWR��$GHPiV��HO�VLWLR�ORFDO�HQYtD�KDFLD�HO�VLWLR�UHPRWR�XQD�VHxDO� � �WZ �� OD�FXDO�FRPELQD� OD�UHIHUHQFLD�GH�SRVLFLyQ�JHQHUDGD� SRU� HO� RSHUDGRU� KXPDQR� FRQ� OD� IXHU]D� TXH�VLHQWH�HO�PLVPR�HQ�GLFKR�LQVWDQWH��(Q�HO�VLWLR�UHPRWR��OD�IXHU]D�SUHVHQWH�HV�XWLOL]DGD�SDUD�PRGLILFDU�OD�VHxDO��� �� �WKWZ �� \� HVWDEOHFHU� OD� UHIHUHQFLD� GH� SRVLFLyQ� � �WU[DSOLFDGD� HQ� HO� VLWLR� UHPRWR�� /DV� HFXDFLRQHV� TXH�GHILQHQ� OD� FRPSHQVDFLyQ� SURSXHVWD� GHO� UHWDUGR� VRQ�ODV�VLJXLHQWHV�
� � � � � �WOWOW I.[Z �� �

� � � �� � � �WUWKWWU I.Z[ �� � � �
� � � �� �WKWUWO II �� �

GRQGH� � �WO[ HV�OD�UHIHUHQFLD�GH�SRVLFLyQ�JHQHUDGD�HQ�HO�VLWLR� ORFDO�� � �WOI HV� OD� IXHU]D� UHDOLPHQWDGD� GHVGH� HO�VLWLR� UHPRWR�� � �WUI HV� OD� IXHU]D� GH� LQWHUDFFLyQ� HQ� HO�VLWLR� UHPRWR�� � �WZ HV� OD� VHxDO� HQYLDGD� GHVGH� HO� VLWLR�ORFDO� KDFLD� HO� VLWLR� UHPRWR�� � �WK� \� � �WK� VRQ� ORV�UHWDUGRV� GH� LGD� \� YXHOWD� GHO� FDQDO� GH� FRPXQLFDFLyQ��\ �. HV�XQ�RSHUDGRU� OLQHDO�GH�GLVHxR�GH� OD� HVWUDWHJLD�GH�FRPSHQVDFLyQ�SURSXHVWD��
$�SDUWLU�GH�������H�LQWURGXFLHQGR������\������HQ�GLFKD�H[SUHVLyQ�\�DGHPiV�FRQVLGHUDQGR�������VH�WLHQH�

� � � �� � � �� � � �WUWKWUWKWOWU I.I.[[ ��� �� �� �
/XHJR��VXVWLWX\HQGR������GHQWUR�GH�������TXHGD�
� � � �� � � �� � � � � �� �WKWGOWUWKWUWKWOOWU I\I.I.I\[ �� �� ��� ���� �������

,QWURGXFLHQGR������HQ�������\�FRQVLGHUDQGR������\� OD�UHIHUHQFLD�GH� IXHU]D� GI FRQVWDQWH�� VH�SXHGH�H[SUHVDU�TXH�� � � �� � � �� � � � � �� �WKWGOWUWKWUWKWUOWU I\I.I.I\[ ��� ��� ���� �����
6L� VH� LQWURGXFH� ����� HQ� ����� \� VH� UH�RUJDQL]DQ�WpUPLQRV�HQ�OD�(F��UHVXOWDQWH��VH�REWLHQH�OR�VLJXLHQWH��

� � � �� � � � � �� �WKWGOWUUWKWUUOWU I\[].[].\[ ��� �� �� ���� ���
)LQDOPHQWH��D�SDUWLU�GH�OD�~OWLPD�HFXDFLyQ��VH�REWLHQH��
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� � � � > @ � �� � � �� �WKWGOWKWUUOWUU I\[].\[]. ���� �� �� ��� � � �����
'H� ������ VH� LQILHUH� TXH� HO� FRPSHQVDGRU� ySWLPR� VH�REWLHQH� FXDQGR O\.  � �� KDFLHQGR� QXOR� HO� SULPHU�WpUPLQR� GHO�PLHPEUR� GHUHFKR�GH� ������ REWHQLpQGRVH�OD� PLVPD� GLQiPLFD� D� OD]R� FHUUDGR� TXH� VL� QR� H[LVWH�UHWDUGR� GH� WLHPSR�� 3RU� OR� WDQWR�� VL� HO� VLVWHPD� VLQ�UHWDUGR�GH�WLHPSR�HV HVWDEOH��HQWRQFHV�HO�VLVWHPD�FRQ�UHWDUGR�GH�WLHPSR�WDPELpQ�VHUi�HVWDEOH��(VWH�UHVXOWDGR�GH� HVWDELOLGDG� � HVWi� EDVDGR� VREUH� HO� FRQRFLPLHQWR�H[DFWR� GH� OD� DGPLWDQFLD� GHO� VLWLR� ORFDO� O\ �� (Q� OD�VHFFLyQ� VLJXLHQWH� VH� GHVDUUROOD� HO� DQiOLVLV� GHHVWDELOLGDG� FXDQGR� VH� FRQRFH� VRODPHQWH� OD� JDQDQFLD�HVWiWLFD� GH� OD� DGPLWDQFLD� GHO� VLWLR� ORFDO�� DGHPiV� OD�HQWUDGD� � ��KWGII � VHUi�WUDWDGD�GH�DTXt�HQ�DGHODQWH�FRPR�

GI \D�TXH�OD�PLVPD�HV�FRQVWDQWH�\�VH�HQFXHQWUD�IXHUD�GHO�OD]R�FHUUDGR�GHO�VLVWHPD�FRQ�UHWDUGR��YHU�������
�� (67$%,/,'$'� '(/� 6,67(0$� '(�7(/(23(5$&,21�35238(672

&RQVLGHUH� XQ� VLVWHPD� GH� WHOHRSHUDFLyQ� ELODWHUDO��)LJXUD ��� FRPSXHVWR� SRU� GRV� VLVWHPDV� OLQHDOHV�YLQFXODGRV� SRU� XQ� FDQDO� GH� FRPXQLFDFLyQ�� � /D�HVWDELOLGDG� GHO� VLVWHPD� GH� WHOHRSHUDFLyQ� VHUi�DQDOL]DGD� FRQVLGHUDQGR� OD� HVWUDWHJLD� GH� FRQWURO�SURSXHVWD�� /D� FRPSHQVDFLyQ� GHO� UHWDUGR� HV�UHSUHVHQWDGD�SRU�XQ�PRGHOR�OLQHDO�GDGR�SRU�
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FRQ� JDQDQFLD� HVWiWLFD� ��� IH*.  �� $� SDUWLU� GH� ������ H�
LQWURGXFLHQGR������������\�������VH�WLHQH�
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6L�PXOWLSOLFDPRV�PLHPEUR�D�PLHPEUR�GH�OD�H[SUHVLyQ�DQWHULRU��SRU� ��� URO ]N\ ��VH�SXHGH�HVFULELU�TXH�
� � > @ > @ � �� �

GUOR
WKWUUROROURUROWU I]\N []N\N\]N]N\[

���
���������� � �� � � ����

6XSRVLFLyQ� $��� /RV� HUURUHV� HQWUH� O\ \� HO� PRGHOR�
�. XWLOL]DGR�SRU� OD� HVWUDWHJLD�GH�FRPSHQVDFLyQ� VRQ�DFRWDGRV�FRPR�VLJXH�> @ TTURORO SJSJSJ]N\N\ ��� �� ����������� �������GRQGH� � ������� �PD[ UROUROT ���� \� �

�
� Ed¦  TL

L LJ ��
FRQ ���E �
/HPD� /D�(F������ VH�FXPSOH�VL �.\ ** O  �

3UXHED� $�SDUWLU�GH������������\�HO�PRGHOR�GH �. ��VH�SXHGH�HVFULELU�OR�VLJXLHQWH�> @ TTURORO VJVJJ]N\N\ ��� �� ���������� �GRQGH� � � ������ FHEIDJ �� ��6H�VXSRQH�TXH� O\. **  � ��HQWRQFHV�� �� ���������  � ��� JHEIDEDIH ��\�
SRU�OR�WDQWR��OD�(F�������HV�YiOLGD�FXDQGR� �.\ ** O  �� ¨

/XHJR��D�SDUWLU�GH������\�FRQVLGHUDQGR�HO�JUDGR�GH�ORV� SROLQRPLRV� QXPHUDGRU� \� GHQRPLQDGRU� GH� OD�DGPLWDQFLD� H� LPSHGDQFLD� GH� ORV� VLWLRV� ORFDO� ����� \�UHPRWR�������\�OD�VXSRVLFLyQ�$���������UHVXOWD��
� � � � � � � �� �WKWUTTGUROUROWU [SJSJGIYSYSY[ ����� �� ���� ��� ����������

GRQGH� ��� GDIG  �� GHELGR� D� TXH� ORV� GHPiV� WpUPLQRV�GH GUOR I]\N ��� VRQ� QXORV� \D� TXH� OD� UHIHUHQFLD� GH�IXHU]D� GI HV� FRQVWDQWH��'HILQLHQGR� ��� VROQ �� \�HVWDEOHFLHQGR� �QY  �SDUD� VLPSOLILFDU� HO� DQiOLVLV�SRVWHULRU�� OD� ~OWLPD� (F�� 6H� SXHGH� H[SUHVDU� GH� OD�VLJXLHQWH�PDQHUD�
� � � � � � � �� ��� � � �� ��� ���Q Q TU G Q T UW W K WG[ I S Y S Y S Y J S J S [Y �� �§ ·� � � �  � �¨ ¸© ¹ ����

/RV� YDORUHV� GH� LY SDUD� �������� � QL VRQ� ORV�FRHILFLHQWHV�GHO�SROLQRPLR� > @ ����� OURUR \]N]N � ��GRQGH�D� SDUWLU� GH� ������ ����� \� ����� VH� WLHQH� TXH�� ������� FHGIEY � ���8WLOL]DQGR�OD�H[SUHVLyQ�GH� G \� �Y VH�SXHGH�HVWDEOHFHU�OR�VLJXLHQWH�
� � GG IFHGIE GDIIYG �����

���
� � 

6L� HQ� OD� ~OWLPD� HFXDFLyQ�� VH� GLYLGH� QXPHUDGRU� \�GHQRPLQDGRU� SRU� ��GI \� OXHJR� VH� LQWURGXFHQ� OD�JDQDQFLDV�HVWiWLFDV� �
�ED* O\  �� �

�GF* U]  \� �
�IH* R.  GH�

ORV� VLWLRV� ORFDO�� UHPRWR� � \� GHO� � PRGHOR� �. ��UHVSHFWLYDPHQWH��VH�REWLHQH�OR�VLJXLHQWH�� � �� �� G.]
\G I***IYG U
O� 

&RPR�VH�VXSRQH�TXH� �.\ ** O  ��HQWRQFHV�VH�WLHQH�TXH�� � � � ��� �� G/&GU]O\
O\GU].

O\G I*I***I***IYG  � � 
GRQGH�

OU
O

\]
\/& **** � � HV� OD� JDQDQFLD� HVWiWLFD� GHO�

VLVWHPD�D�OD]R�FHUUDGR�
(O� VLVWHPD� GDGR� SRU� � ����� VH� SXHGH� UHSUHVHQWDU� HQ�IRUPD� PDWULFLDO� FRPR� ����� GRQGH� VH� GHILQH� FRPR�HVWDGR� �����7 QU OF G U U U[ [ * I [ [ [ �ª º �¬ ¼� �� HO�HUURU�HQWUH�OD�SRVLFLyQ�GHO� VLWLR� UHPRWR�GHO� VLVWHPD�FRQ� UHWDUGR�GH�WLHPSR�\� OD�SRVLFLyQ� HQ� HVWDGR�HVWDFLRQDULR�GHO� VLWLR�
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UHPRWR� GHO� VLVWHPD� VLQ� UHWDUGR� GH� WLHPSR�� FX\D�UHVSXHVWD�HV�WRPDGD�FRPR�UHIHUHQFLD��8WLOL]DQGR������\� OD� GHILQLFLyQ� GHO� HVWDGR � �W[ �� HO� VLVWHPD� ����� VH�GHVFULEH� FRQ� HO� PRGHOR� UHSUHVHQWDGR� SRU� ���� FRQ�PDWULFHV $ \ 7%% �GH�RUGHQ� QQu ��GDGDV�SRU�
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0RGLILFDQGR�ORV�SDUiPHWURV� L. GH�ORV�FRQWURODGRUHV�ORFDOHV��\�FDOLEUDQGR�HO�PRGHOR�GH�FRPSHQVDFLyQ �. ��HV�SRVLEOH�HVWDEOHFHU�OD�SRVLFLyQ�GH�ORV�DXWRYDORUHV�GH�OD�PDWUL] $ ��6L�pVWRV�VRQ�GLIHUHQWHV��HQWUH�Vt��HQWRQFHV�H[LVWLUiQ� 7 \� ��7 �� WDO� TXH� OD� PDWUL]� $ SXHGH� VHU�H[SUHVDGD�FRPR 7$7$ ]�� ��GRQGH ]$ HV�XQD�PDWUL]�GLDJRQDO�FRQ�ORV�DXWRYDORUHV�GH� $ VLWXDGRV�D�OD�ODUJR�GH� GLFKD� GLDJRQDO�� \� 7 HV� XQD� PDWUL]� GH�WUDQVIRUPDFLyQ� FRPSXHVWD� SRU� ORV� DXWRYHFWRUHV� GH�$ �� ORV� FXDOHV� VRQ� OLQHDOPHQWH� LQGHSHQGLHQWHV�7RPDQGR� HQ� FXHQWD� OD� FRQVLGHUDFLyQ� DQWHULRU�� HO�VLVWHPD�SXHGH�VHU�H[SUHVDGR�FRPR�
� � � � � �� �WKW]W]W ]%]$] �� � �

GRQGH� 7[]  \� �� 7%7%] ��
(O� SULPHU� WpUPLQR� GHO� PLHPEUR� L]TXLHUGR� GH� OD�FRQGLFLyQ� GH� HVWDELOLGDG� SURSXHVWD� HQ� � ���� YHULILFD�TXH� � � � �$$] O5H5H  �3RU�RWUR�ODGR��HO�VHJXQGR�WpUPLQR�GH�OD�FRQGLFLyQ�GH�HVWDELOLGDG� ����� D�SDUWLU�GH� ������ OD� VXSRVLFLyQ�$���\GHILQLHQGR� 77 � ���D ��VH�SXHGH�H[SUHVDU�FRPR�

DEW WW WW W ��d��d�� � � ����� ����� ���� �7%7]% �� ����
GRQGH� D GHSHQGHUi� GHO� Q~PHUR� GH� FRQGLFLyQ� GH� OD�PDWUL]�GH�WUDQVIRUPDFLyQ�7 ��\�±VL�OD�PLVPD�HVWi�ELHQ�FRQGLFLRQDGD� HO�YDORU�GH�D HV�SUy[LPR�D�XQR��)LQDOPHQWH�� VXVWLWX\HQGR� ����� \� ����� HQ� ���� \� UH�RUJDQL]DQGR�WpUPLQRV��VH�HVWDEOHFH�TXH�HO�VLVWHPD�HV�JOREDOPHQWH�DVLQWyWLFDPHQWH�HVWDEOH�VL�� � ����� �5H »¼º«¬ª � ��� WWOE $ ��������
/D� FRQGLFLyQ� GH� HVWDELOLGDG� DOFDQ]DGD� ����� EULQGD�XQD FRWD�GHO�HUURU� E GHO�PRGHOR�GHO�VLWLR� ORFDO�SDUD�DVHJXUDU� TXH� HO� VLVWHPD� FRQ� UHWDUGR� VHD�DVLQWyWLFDPHQWH� HVWDEOH�� HVWR� HV� TXH� � � �oW[ D�PHGLGD� TXH� foW �� 'LFKD� FRWD� GHSHQGH� GH� OD�GLQiPLFD�PiV�OHQWD�GHO�VLVWHPD�VLQ�UHWDUGR�GH�WLHPSR�$[[  � \� GH� OD� GHULYDGD�Pi[LPD� W GHO� UHWDUGR� GH�WLHPSR�� 6L� HO� HUURU� GHO� PRGHOR� HV� PHQRU� TXH� E ��HQWRQFHV�VH�SXHGH�DVHJXUDU�TXH�HO�VLVWHPD�DUULED�D�XQ�SXQWR�GH�HTXLOLEULR�\�DGHPiV�GLFKR�SXQWR�HV�LJXDO�DO�

HTXLOLEULR� DOFDQ]DGR� FXDQGR� QR� H[LVWH� UHWDUGR� GH�WLHPSR�HQ�HO�VLVWHPD�
�� ',6(f2�<�'(6$552//2�'(81�6,67(0$�3$5$�7(/(�52%27,&$$� FRQWLQXDFLyQ� VH� GHWDOODQ� DOJXQRV� DVSHFWRV�IXQGDPHQWDOHV� SDUD� HO� GHVDUUROOR� GH� XQ� VLVWHPD GH�WHOH�UREyWLFD� EDVDGR� HQ� ,QWHUQHW� FRPR� PHGLR� GH�FRPXQLFDFLyQ�� 'LFKDV� FDUDFWHUtVWLFDV� LPSOLFDQ� OD�HOHFFLyQ�GH�XQ�SURWRFROR�GH� WUDQVPLVLyQ�FRQYHQLHQWH�SDUD� HVWH� WLSR�GH� DSOLFDFLRQHV�� HO� GLVHxR�GHO� SDTXHWH�GH�GDWRV��\�HO�DQiOLVLV�GHO�UHTXHULPLHQWR�GH�DQFKR GH�EDQGD������3URWRFROR�GH�WUDQVPLVLyQ�8'3/RV� VLVWHPDV� GH� WHOH�UREyWLFD� EDVDGRV� HQ� ,QWHUQHW�GHEHQ� XWLOL]DU� SURWRFRORV� GH� FRPXQLFDFLyQ� SDUD�LQWHUFDPELDU�GDWRV�HQ�WLHPSR�UHDO�HQWUH�HO�FRQWURODGRU�\� HO� SURFHVR��(Q� HVWH� WUDEDMR�� VH� XWLOL]D� HO� SURWRFROR�,3�8'3��HO�FXDO�QR�UHTXLHUH�DOJ~Q�UHFRQRFLPLHQWR�GHO�PHQVDMH� HQWUH� ORV� SURFHVRV� GH� WUDQVPLVLyQ� \�UHFHSFLyQ�GH�SDTXHWHV�GH�GDWRV��\�SRU�OR�WDQWR��QR�HV�µEORTXHDQWH¶�� 3RU� RWUD� SDUWH�� HO� SURWRFROR� 8'3� QR�JDUDQWL]D� OD� OOHJDGD� GH� ORV� GDWRV� D� OD� FRPSXWDGRUD�GHVWLQR�� (Q� FDPELR�� ORV� PHFDQLVPRV� GH� 7&3�DVHJXUDQ�TXH� ORV�GDWRV�DUULEDQ�DO�QRGR�GHVWLQR� �SHUR�ORV�PLVPRV� QR� SXHGHQ� VHU� RPLWLGRV�� \� SRU� OR� WDQWR���QR� VH� SXHGHQ� LPSOHPHQWDU� DSOLFDFLRQHV� HQ� WLHPSR�UHDO�XVDQGR�HO�SURWRFROR�7&3��(O�SURWRFROR�8'3��HQ�FDPELR�� HV� XQ� SURWRFROR� FRQYHQLHQWH� SDUD�DSOLFDFLRQHV� HQ� WLHPSR� UHDO�� HO� PLVPR� SHUPLWH� HO�LQWHUFDPELR�GH�µGDWDJUDPDV¶�\�RIUHFH�XQ�DFFHVR�PiV�UiSLGR� D� XQD� UHG� GH� FRPSXWDGRUDV� �&RPHU�� �������$XQTXH� HO� XVR�GHO� SURWRFROR�8'3�SDUD� DSOLFDFLRQHV�GH� WHOH�UREyWLFD� EDVDGD� HQ� ,QWHUQHW� HV� FRQYHQLHQWH��HVWRV�VLVWHPDV�SUHVHQWDQ�GLILFXOWDGHV�UHODFLRQDGDV�D�OD�DPSOLWXG� GHO� UHWDUGR� GH� WLHPSR�� TXH� GHSHQGH� GH� OD�GLVWDQFLD� HQWUH� QRGRV� GH� OD� UHG�� OD� IOXFWXDFLyQ� GHO�UHWDUGR�� TXH�GHSHQGH� GH� OD� FDUJD� R� FRQJHVWLyQ� GH� OD�UHG�\�OD�SHUGLGD�GH�SDTXHWHV��%RORW�������������'LVHxR�GHO�SDTXHWH�GH�GDWRV(O� SDTXHWH� GH� GDWRV� D� WUDQVPLWLU� VH� GLVHxy�FRQVLGHUDQGR� OD� IUHFXHQFLD� QHFHVDULD� SDUD� FDGD� WLSR�GH�GDWR���SRU�HMHPSOR��LQIRUPDFLyQ�YLVXDO�GH�SRVLFLyQ�D����FXDGURV�SRU�VHJXQGRV���FRQ�HO�ILQ�GH�PLQLPL]DU�OD� WDVD� GH� EDXGLRV� UHTXHULGD�� (O� SDTXHWH� GH� GDWRV�SRVHH�OD�VLJXLHQWH�LQIRUPDFLyQ�x ��E\WH�GH�FRQWURO�x ��E\WHV�[�Q SDUD�GDWRV�GH�FRQWURO��GRQGH�Q�HV�HO��Q~PHUR�GH�JUDGRV�GH�OLEHUWDG�x ��E\WHV�SDUD�LQIRUPDFLyQ�DX[LOLDU��FRPR�SRU�HMHPSOR�� LQIRUPDFLyQ� GH� SRVLFLyQ��LGHQWLILFDGRU� GH� XQ� SDTXHWH� \� UHWDUGR� GH�WLHPSR�PHGLGR�HQ�OtQHD�

$GHPiV��VH�HQYtD�UHDOLPHQWDFLyQ�YLVXDO�GHVGH�HO�VLWLR�UHPRWR�KDFLD�HO�VLWLR�ORFDO��/D�WDVD�\�WDPDxR�GH�FDGD�LPDJHQ�HV�DGHFXDGD�DO�DQFKR�GH�EDQGD�GLVSRQLEOH�GH�DFXHUGR�D�OD�WDVD�GH�GDWRV�GH�FRQWURO�WUDQVPLWLGD�\�OD�
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WDVD�GH�WUDQVPLVLyQ�Pi[LPD�DGPLVLEOH�SRU�HO�FDQDO�GH�FRPXQLFDFLyQ�
�����5HTXHULPLHQWR�GH�DQFKR�GH�EDQGD
(V�PX\� LPSRUWDQWH� UHDOL]DU� HO� DQiOLVLV� GHO� DQFKR� GH�EDQGD�UHTXHULGR�GH�IRUPD�GH�TXH�HO�PLVPR�VHD�PHQRU�TXH� HO� DQFKR�GH�EDQGD�GLVSRQLEOH� GDGR�SRU� HO� FDQDO�GH� FRPXQLFDFLyQ� XWLOL]DGR� �SRU� HMHPSOR�� OtQHD�WHOHIyQLFD�FRQ�µPRGHP¶�JHQpULFR��EDQGD�DQFKD��HQWUH�RWURV��
8Q�SDTXHWH�,3�8'3�VLQ�GDWRV�WLHQH����E\WHV��3RU�RWUD�SDUWH��ORV�GDWRV�GH�FRQWURO�SDUD�WUHV�JUDGRV�GH�OLEHUWDG�SDUD� XQ� PDQLSXODGRU� UREyWLFD� XWLOL]DQGR� HO� SDTXHWH�GH� GDWRV� GLVHxDGR� VRQ� �� E\WHV�� $GHPiV�� OD�UHDOLPHQWDFLyQ� YLVXDO� VH� UHDOL]D� PHGLDQWH� OD�WUDQVPLVLyQ�GH� LPiJHQHV�-3(*�GH���N%\WHV�FRQ�XQD�UHVROXFLyQ� GH� ���[���� St[HOHV� /D� WDVD� GH� GDWRV�UHTXHULGD� �HQ� EDXGLRV�� SDUD� XQ� LQWHUYDOR� GH�WUDQVPLVLyQ�GH���PLOLVHJXQGRV�HV�GH����.E\WHV�VHJ�\�GH�����.E\WHV�VHJ�VL��HQ�FDPELR��HO�LQWHUYDOR�HV�GH����PLOLVHJXQGRV� �VLQ� DGLFLRQDU� OD� LQIRUPDFLyQ� GH�LPDJHQ��� 'HSHQGLHQGR� GH� OD� FRQH[LyQ� GH� UHG�GLVSRQLEOH�� OD� HOHFFLyQ� GHO� SHUtRGR� GH� WUDQVPLVLyQ�GHEH� VHU� XQD� UHODFLyQ� GH� FRPSURPLVR� HQWUH� OD�GLQiPLFD� GHO� VLVWHPD� \� HO� XVR� GH� DQFKR� GH� EDQGD�UHTXHULGR��HO�FXDO�SXHGH�DMXVWDUVH�GH�DFXHUGR�D�OD�WDVD�GH�SDTXHWHV�SHUGLGRV��/LX��HW�DO� ������

�� '(6$552//2�'(�81$�(6758&785$'(�62)7:$5(�3$5$�7(/(23(5$&,Ï1(Q� HVWD� VHFFLyQ� VH� GHVFULEHQ� ODV� FDUDFWHUtVWLFDV�PiV�LPSRUWDQWHV� GHO� VLVWHPD�GH� VRIWZDUH� GHVDUUROODGR�� HO�FXDO� VLUYH� SDUD� OD� UHDOL]DFLyQ� GH� H[SHULHQFLDV� HQ�WHOHRSHUDFLyQ�GH�URERWV�D�WUDYpV�GH�XQD�UHG�ORFDO�R�UHG�JOREDO�GH�FRPSXWDGRUDV��FRPR�SRU�HMHPSOR�,QWHUQHW��(Q� HVWD� HVWUXFWXUD� GH� VRIWZDUH�� VH� HMHFXWDQ� FXDWUR�SURJUDPDV�� GRV� DSOLFDFLRQHV� GH� LQWHUIDVH� \� FRQWURO�ORFDO� GH� ORV� GLVSRVLWLYRV� PDHVWUR� \� HVFODYR�� \� GRV�DSOLFDFLRQHV� SDUD� LQWHUIDVH� GH� FRPXQLFDFLyQ� HQWUH�DPERV�VLWLRV�GHO�VLVWHPD�GH�WHOHRSHUDFLyQ�FRQHFWDGRV�D� WUDYpV� GH� XQD� UHG� GH� FRPSXWDGRUDV� XWLOL]DQGR� HO�SURWRFROR� ,3�8'3��/D�ILJXUD���PXHVWUD�XQ�GLDJUDPD�HQ�EORTXHV�JHQHUDO�GH�OD�HVWUXFWXUD�GH�VRIWZDUH�

)LJXUD ���(VWUXFWXUD�GH�VRIWZDUH�GHVDUUROODGD�
/DV� FDUDFWHUtVWLFDV� UHOHYDQWHV� GH� OD� HVWUXFWXUD� GH�VRIWZDUH�GHVDUUROODGD�VRQ�ODV�VLJXLHQWHV�x $SOLFDFLRQHV� PXOWL±KLOR� FRQ� SULRULGDG�GHSHQGLHQWH�GH�OD�WDUHD�

x 8VR�GHO�SURWRFROR�,3�8'3�x $OWD� YHORFLGDG� GH� FRPXQLFDFLyQ� HQWUH�SURFHVRV�XWLOL]DQGR�PHPRULD�FRPSDUWLGD�x 8VR� GH� WHPSRUL]DGRUHV� PXOWLPHGLD� GH� DOWD�UHVROXFLyQ�x 3HUtRGR� GH� PXHVWUHR� GH� �� PLOLVHJXQGRV��HVWiQGDU� SDUD� FRQWURO� GH� PDQLSXODGRUHV�UREyWLFRV�HQ�WLHPSR�UHDO��x )OH[LELOLGDG� SDUD� XWLOL]DU� QXHYRV�GLVSRVLWLYRV�x 'DWRV�JXDUGDGRV�DO�GLVFR�HQ�OtQHD�x +LORV� GH� WUDQVPLVLyQ� \� UHFHSFLyQ� GH� GDWRV�LQGHSHQGLHQWHV�x 0HGLFLyQ�GHO�UHWDUGR�GH�WLHPSR�LGD�\�YXHOWD�HQ�OtQHD�x 7UDQVPLVLyQ�GH�LPDJHQ�GHVGH�HO�VLWLR�UHPRWR�KDFLD�HO�VLWLR�ORFDO�x /HQJXDMH� 9LVXDO� &��� VREUH� SODWDIRUPDV�:LQGRZV�17��� 3523,('$'(6�'(/�&$1$/�'(�&2081,&$&,Ï1$�FRQWLQXDFLyQ��VH�SUHVHQWDQ�ORV�UHVXOWDGRV�REWHQLGRV�GHO� SURFHVR� SDUD� HVWLPDU� OD� GHULYDGD�Pi[LPD� W GHO�UHWDUGR�GH�WLHPSR� � �WK �YHU�OD�FRQGLFLyQ�GH�HVWDELOLGDG�GDGD� SRU� ������ D� SDUWLU� GH� VX� FRPSRQHQWH� GH� EDMD�IUHFXHQFLD� � �WU �YHU� ������ FDOFXODGD� D� SDUWLU� GH� GDWRV�PHGLGRV�GH�,QWHUQHW��/D�PHGLFLyQ�GH�GDWRV�VH�UHDOL]y�VREUH� XQD� FRQH[LyQ� GH� GRV� FRPSXWDGRUDV� D� OD� UHG�,QWHUQHW� HQWUH� ODV� FLXGDGHV� LWDOLDQDV� GH� 5RPD� �VLWLR�ORFDO��\�9HURQD��VLWLR�UHPRWR���GLVWDQWHV�HQ�����.P��/D�ILJXUD���PXHVWUD�HO�UHWDUGR�GH�WLHPSR�PHGLGR�µLGD�\� YXHOWD¶� � �WK PHGLGR� HQ� OtQHD� GXUDQWH� GRV�H[SHULPHQWRV��GH�WHOHRSHUDFLyQ��$��\�%���

)LJXUD ���5HWDUGR�GH�WLHPSR� � �WK HQWUH�ORV�VLWLRV�ORFDO�\�UHPRWR�3RU� RWUD� SDUWH�� HO� HVWLPDGRU� GH� OD� FRPSRQHQWH�YDULDQWH� � �WU GH�EDMD�IUHFXHQFLD�GHO�UHWDUGR�GH�WLHPSR�VH� LPSOHPHQWy� FRQ� XQ� ILOWUR� SDVD�EDMR�� (O� RUGHQ� \�IUHFXHQFLD� GH� FRUWH� GHO� ILOWUR� GLJLWDO� SDVD�EDMR�GLVHxDGR�VH�GHWHUPLQy�HQ�IRUPD�HPStULFD�YHULILFDQGR�TXH� OD� VHxDO� � � � � � �WWW U0KY �� UHSUHVHQWH�DSUR[LPDGDPHQWH� XQD� VHxDO� WLSR� UXLGR� EODQFR� FRQ�GLVWULEXFLyQ�JDXVVLDQD �(FXDFLyQ ����\�GRQGH�0 HV�HO�YDORU�PHGLR�GH� � �WK �� /D�ILJXUD���PXHVWUD�OD�HYROXFLyQ�
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GH�OD�GHULYDGD�UHVSHFWR�DO�WLHPSR GH�OD�VHxDO�HVWLPDGD�
� �WU ��GRQGH�VH�REWXYR�XQ�YDORU�Pi[LPR�SDUD� � �WUGWG GH����� \� ���� SDUD� ORV� H[SHULPHQWRV� $� \� %��UHVSHFWLYDPHQWH�� /D� GHULYDGD� Pi[LPD� GH� HVWD� VHxDO�HV�GHWHUPLQDGD�SRU�OD�FDOLGDG�GH�OD�FRQH[LyQ�SUHVHQWH�GXUDQWH�FDGD�H[SHULHQFLD��OD�FXDO�GHSHQGH�GHO�WUiILFR�\�FRQJHVWLyQ�GH�OD�UHG��

)LJXUD ���(YROXFLyQ�GH�OD�VHxDO� � �WUGWG ��/DV� ILJXUDV� �� \ ��PXHVWUDQ� OD� DXWR�FRUUHODFLyQ� \� OD�IXQFLyQ�GH�GHQVLGDG�GH�SUREDELOLGDG�GH� OD� VHxDO� � �WYHVWLPDGDV� D� SDUWLU� GH� ODV� PXHVWUDV� SDUD� DPERV�H[SHULPHQWRV��

)LJXUD ���$XWR�FRUUHODFLyQ�GH�OD�FRPSRQHQWH� � �WY �

)LJXUD ���)XQFLyQ�GH�GLVWULEXFLyQ�GH� � �WY �
6H�SXHGH�DSUHFLDU�GH�ODV�~OWLPDV ILJXUDV�TXH�OD�DXWR�FRUUHODFLyQ� VH� DVHPHMD� D� OD� DXWR�FRUUHODFLyQ� GH� XQ�UXLGR�EODQFR�\�DGHPiV�� OD�IXQFLyQ�GH�GLVWULEXFLyQ�HV�DSUR[LPDGDPHQWH� WLSR� JDXVVLDQD�� OR� FXDO� YHULILFD�H[SHULPHQWDOPHQWH�HO�PRGHOR�SURSXHVWR�HQ������

��� (;3(5,(1&,$6�'(�7(/(23(5$&,Ï1�'(�52%276�$�75$9e6�'(�,17(51(7$�FRQWLQXDFLyQ��VH�PXHVWUDQ�ORV�UHVXOWDGRV�REWHQLGRV�DSOLFDQGR� HO� VLVWHPD� GHVDUUROODGR� SDUD� WHOHRSHUDFLyQ�ELODWHUDO� GH� URERWV�� /D� H[SHULHQFLD� GH� WHOHRSHUDFLyQ�IXH�UHDOL]DGD�YtD� ,QWHUQHW�HQWUH� ODV�FLXGDGHV� LWDOLDQDV�GH� 5RPD� �VLWLR� ORFDO� \� 9HURQD� �VLWLR� UHPRWR���FLXGDGHV� VHSDUDGDV� SRU� ���� .P�� /RV� GLVSRVLWLYRV�XWLOL]DGRV�IXHURQ�XQ�PDQLSXODGRU�&\EHUIRUFH��VLWXDGR�HQ�HO�VLWLR�ORFDO�\�XQ�URERW�380$������VLWXDGR�HQ�HO�VLWLR� UHPRWR� �ILJXUD� ���� $PERV� GLVSRVLWLYRV� SRVHHQ�DUWLFXODFLRQHV� WLSR�URWDFLRQDO� ���TT � �T �� $GHPiV�� OD�WHQVLyQ�DSOLFDGD�VREUH�ORV�DFWXDGRUHV�GHO�PDQLSXODGRU�UHPRWR�380$�����±SURSRUFLRQDO�D�OD�IXHU]D�HMHUFLGD�SRU�HO�PDQLSXODGRU� UHPRWR� HV� UHDOLPHQWDGD�KDFLD�HO�VLWLR� ORFDO�� /D� H[SHULHQFLD� UHDOL]DGD� FRQVLVWLy� HQ�µWRFDU� D�GLVWDQFLD¶�XQD� FDMD�GH�PDGHUD�\� HMHUFHU�XQD�GHWHUPLQDGD� IXHU]D� �GHFLGLGR� SRU� HO� RSHUDGRU�KXPDQR�� VREUH� OD�PLVPD�� FRORFDGD� HQ� HO� HVSDFLR� GH�WUDEDMR�GHO�HVFODYR�

)LJXUD ���$� OD� L]TXLHUGD�� � HO� GLVSRVLWLYR�&\EHUIRUFH��HQ�5RPD�� ,WDOLD� �VLWLR� ORFDO� \�D� OD�GHUHFKD� HO� � URERW�380$��HQ�9HURQD��,WDOLD��VLWLR�UHPRWR��
(Q� OD� H[SHULHQFLD� UHDOL]DGD� VH� XWLOL]y� XQ� SHUtRGR� GH�PXHVWUHR� GH� > @PVHJ7V � � /RV� SDUiPHWURV� GH� ORV�FRQWURODGRUHV� ORFDOHV� GH� FDGD� VLWLR� GHO� VLVWHPD� GH�WHOHRSHUDFLyQ� GLVHxDGR� IXHURQ� DMXVWDGRV� HQ� IRUPD�LQGHSHQGLHQWH� (Q�HO� VLWLR� UHPRWR�� VH� LPSOHPHQWy�XQ�FRQWURODGRU�3'�GH�SRVLFLyQ�FRQ�FRPSHQVDFLyQ�GH� OD�JUDYHGDG�� /RV� SDUiPHWURV� XWLOL]DGRV� IXHURQ������ »¼º«¬ª UDG93 »¼º«¬ª VHJUDG9' ������ VREUH� FDGD�
DUWLFXODFLyQ��1R� VH� XWLOL]y� HQ� HO� FRQWURO� GH� SRVLFLyQ�SDUWH� LQWHJUDWLYD� SDUD� HOLPLQDU� HO� HUURU� GH� HVWDGR�HVWDFLRQDULR� � \D� TXH� QR� VH� XWLOL]DURQ� VHQVRUHV� GH�IXHU]D�� (O� UDQJR� GH� WHQVLyQ� SDUD� FDGD� DUWLFXODFLyQ�VREUH�HO�HVFODYR�IXH�GH� > @> @9������ ��(Q�HO�VLWLR�ORFDO��VH�XWLOL]y� XQ� FRQWURODGRU� GH� IXHU]D� GDGR� SRU�

OOOP I[.[.I �� ��� � GRQGH� OD� IXHU]D�DSOLFDGD� VREUH�HO�GLVSRVLWLYR�PDHVWUR� PI GHSHQGH�GH�OD�SRVLFLyQ� O[ \�YHORFLGDG� O[� GHO� PDHVWUR� \� GH� OD� IXHU]D� OIUHDOLPHQWDGD� GHVGH� HO� VLWLR� UHPRWR� /RV� SDUiPHWURV��XVDGRV�IXHURQ� ������� »¼º«¬ª UDG1. »¼º«¬ª VHJUDG1. ������ � ORV�
FXDOHV� VH� DMXVWDURQ� SULQFLSDOPHQWH� SDUD� DXPHQWDU� OD�IULFFLyQ�GHO�KDQG�FRQWUROOHU�GLVSXHVWR�HQ�HO�VLWLR�ORFDO�HYLWDQGR� DVt� OD� JHQHUDFLyQ� GH� UHIHUHQFLDV�H[FHVLYDPHQWH�UiSLGDV�
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3RU� RWUD� SDUWH�� OD� IXHU]D�Pi[LPD� DGPLVLEOH� VREUH� HO�GLVSRVLWLYR�PDHVWUR�HV� 1��� VREUH�FDGD�DUWLFXODFLyQ��PLHQWUDV�TXH ORV�UDQJRV�GH�SRVLFLyQ�SDUD� �� � TT \� �TSDUD� DPERV� GLVSRVLWLYRV� VRQ� > @> @UDG����� SS� ��> @> @UDG���� S �� > @> @UDG������ S� ��UHVSHFWLYDPHQWH��
(O�PRGHOR�XWLOL]DGR�SDUD�OD�FRPSHQVDFLyQ�GHO�UHWDUGR�HV� � � �Ö Ö� � S7 *S.

O
O\

\ �� GRQGH� S HV� HO� RSHUDGRU�
GHULYDFLyQ��$TXt��VH�XWLOL]y�HO�DOJRULWPR�UHFXUVLYR�GH�PtQLPRV�FXDGUDGRV SDUD�HVWLPDU� OD�JDQDQFLD�HVWiWLFD

»¼º«¬ª 1UDG* O\ ���Ö �� \� � OD�FRQVWDQWH�GH� WLHPSR > @VHJ7 O\ ���Ö  GH� OD� DGPLWDQFLD� GHO� VLWLR� ORFDO�� (O� YDORU� GH� O\7ÖGHSHQGH� SULQFLSDOPHQWH� GH� OD� FRQVWDQWH� QHXUR�PXVFXODU GHO�RSHUDGRU�KXPDQR��0F5XHU� HW�DO���������3RVWLJR�� ������� \D� TXH� HO� WLHPSR� GH� UHDFFLyQ� GHO�PLVPR� HV� FRQVLGHUDGR� FRPR� SDUWH� GHO� UHWDUGR� GH�WLHPSR�
/D�ILJXUD���PXHVWUD�OD�HYROXFLyQ�GH�OD�SRVLFLyQ�GH�OD�DUWLFXODFLyQ� � �WT� VREUH� ORV� VLWLRV� ORFDO� \� UHPRWR��6REUH�HVWD�DUWLFXODFLyQ�VH�HQFXHQWUD�SULQFLSDOPHQWH�OD�LQWHUDFFLyQ� HQ� IXHU]D� FRQ� OD� FDMD� GLVSXHVWD� VREUH� HO�VLWLR�UHPRWR��

)LJXUD ��� (YROXFLyQ� WHPSRUDO� GH� OD� SRVLFLyQ� VREUH�
�T �����(Q�OD�ILJXUD���VH�REVHUYD�OD�IXHU]D�GH�UHDOLPHQWDFLyQ�DSOLFDGD�HQ�HO�VLWLR�ORFDO��ORV�YDORUHV�GH�IXHU]D�IXHURQ�HVFDODGRV� VREUH� HO� UDQJR� > @���� �� XWLOL]DQGR� OD� IXHU]D�Pi[LPD���

)LJXUD ���(YROXFLyQ�GH� OD� IXHU]D� UHDOLPHQWDGD� VREUH�OD�DUWLFXODFLyQ���GHO�PDHVWUR�

6H� SXHGH� REVHUYDU� TXH� OD� IXHU]D� GH� LQWHUDFFLyQ�UHDOLPHQWDGD�GHVGH�HO�VLWLR�UHPRWR�KDFLD�HO�VLWLR�ORFDO�VLHPSUH�HV�UHSUHVHQWDWLYD�GH�OD�LQWHUDFFLyQ�UHDO��'LFKD�IXHU]D�PXHVWUD� TXH� HO� RSHUDGRU� KXPDQR� WRFD� OD� FDMD�UHPRWD� \� HMHUFH� XQD� IXHU]D� GH� FRQWDFWR� VREUH� OD�PLVPD��(O�UHWDUGR�GH�WLHPSR�SUHVHQWH�HV�PRVWUDGR�HQ�OD�ILJXUD����H[SHULPHQWR�$��
/DV�ILJXUDV����\����PXHVWUDQ� OD�SRVLFLyQ�HQ�IXQFLyQ�GHO� WLHPSR� GH� ODV� DUWLFXODFLRQHV� � �WT� \� � �WT� ��UHVSHFWLYDPHQWH�� GH� ORV� GLVSRVLWLYRV� PDHVWUR� \�HVFODYR�� 6H� DSUHFLD� XQ� VDWLVIDFWRULR� VHJXLPLHQWR� GHO�HVFODYR� SDUD� OD� UHIHUHQFLD� JHQHUDGD� SRU� HO� RSHUDGRU�KXPDQR�FRQ�HUURUHV�GHELGRV�SULQFLSDOPHQWH�D�XQD�QR�H[DFWD�FRPSHQVDFLyQ�GH� OD�JUDYHGDG�\�D� OD�DXVHQFLD�PHQFLRQDGD� GH� SDUWH� LQWHJUDWLYD� HQ� HO� FRQWURO� GH�SRVLFLyQ�� /D� IXHU]D� VREUH� �T \� �T HV�PX\� SHTXHxD�GHELGR� D� TXH� HO� FRQWDFWR� GH� IXHU]D� SULQFLSDO� VH�HQFXHQWUD�VREUH�OD�DUWLFXODFLyQ� �T �

)LJXUD ����(YROXFLyQ�GH�OD�SRVLFLyQ�VREUH� �T �

)LJXUD ����(YROXFLyQ�GH�OD�SRVLFLyQ�VREUH� �T �(O� VLVWHPD� GH� WHOHRSHUDFLyQ� GLVHxDGR� PRVWUy� XQ�FRPSRUWDPLHQWR�HVWDEOH�FRQ�GHVHPSHxR� VDWLVIDFWRULR�HQ� ODV� UHVSXHVWDV� GH� IXHU]D� \� SRVLFLyQ� VREUH� DPERV�GLVSRVLWLYRV� �ORFDO� \� UHPRWR�� GHO� VLVWHPD� GH� WHOH�UREyWLFD� SURSXHVWR�� (VWH� VLVWHPD� SHUPLWH� D� XQ�RSHUDGRU� KXPDQR� UHDOL]DU� XQD� GHWHUPLQDGD� WDUHD� D�GLVWDQFLD� � D� WUDYpV� GH� ,QWHUQHW�� FRQ� UHWDUGRV� GH�FRPXQLFDFLyQ�YDULDQWHV�HQ�HO�WLHPSR�
��� &21&/86,21(6(Q�HVWH� WUDEDMR�VH�SUHVHQWy�HO�GLVHxR�\�GHVDUUROOR�GH�XQ� VLVWHPD� SDUD� WHOHRSHUDFLyQ� ELODWHUDO� GH� URERWV� D�WUDYpV�GH�,QWHUQHW��/D�HVWUXFWXUD�GH�FRQWURO�SURSXHVWD�
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HVWi� FRPSXHVWD� SRU� FRQWURODGRUHV� ORFDOHV� \� SRU� XQD�FRPSHQVDFLyQ� GHO� UHWDUGR�� OD� FXDO� QR� PRGLILFD� OD�IXHU]D� UHDOLPHQWDGD� GHVGH� HO� VLWLR� UHPRWR KDFLD� HO�VLWLR� ORFDO� \� HVWDEOHFH OD� UHIHUHQFLD� GH� SRVLFLyQ�DSOLFDGD� VREUH� HO� URERW� UHPRWR XVDQGR� OD� IXHU]D�DFWXDO� MXQWR� FRQ� HO� FRPDQGR� GH� SRVLFLyQ� JHQHUDGR�SRU� HO�RSHUDGRU�KXPDQR�XQ� WLHPSR�DWUiV�\� OD� IXHU]D�TXH�VLQWLy�HO�RSHUDGRU HQ�GLFKR�LQVWDQWH��$GHPiV��VH�SURSXVR�XQ�PRGHOR�GHO�UHWDUGR�GH�WLHPSR�GH�,QWHUQHW��HO� FXDO� VH� YHULILFy� PHGLDQWH� HO� SURFHVDPLHQWR� GH�GDWRV�UHDOHV��)LQDOPHQWH�� ORV� UHVXOWDGRV�REWHQLGRV�GH�H[SHULHQFLDV�HQ� WHOHRSHUDFLyQ�ELODWHUDO�UHDOL]DGDV�FRQ�GLVSRVLWLYRV�UREyWLFRV� YLQFXODGRV� D� WUDYpV� GH� ,QWHUQHW� IXHURQ�VDWLVIDFWRULRV�� REWHQLpQGRVH� UHVSXHVWDV� HVWDEOHV� HQ�IXHU]D�\�SRVLFLyQ�
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