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5HVXPHQ
/RV�DYDQFHV�DOFDQ]DGRV�HQ�HO�GHVDUUROOR�GHO�KDUGZDUH�\�HQ�ORV�PpWRGRV�GH�

DGTXLVLFLyQ� GH� GDWRV� FRPR� VFDQQHUV� WRPRJUiILFRV� \� VLVWHPDV� GH� DQiOLVLV� GH�
LPiJHQHV���KDQ�OOHYDGR�D�OD�REWHQFLyQ�GH�PRGHORV�JHRPpWULFRV�GH�HOHPHQWRV�
ELRPpGLFRV�FRQ� OD�SURSLHGDG�GH�VHU�PDQLSXODGRV�D� WUDYpV�GH� OD�YLVXDOL]DFLyQ�
WULGLPHQVLRQDO� ��'��� +R\� GtD�� HVWD� YLVXDOL]DFLyQ� DEDUFD� GHVGH� DSOLFDFLRQHV�
ELROyJLFDV�� LQFOX\HQGR� DQiOLVLV� GH� HVWUXFWXUDV� \� VXV� UHODFLRQHV� IXQFLRQDOHV��
KDVWD� DSOLFDFLRQHV� PpGLFDV� TXH� FRPSUHQGHQ� H[DFWLWXGHV� DQDWyPLFDV� \� OD�
SODQLILFDFLyQ�R�HO�HQWUHQDPLHQWR�SDUD�RSHUDFLRQHV�TXLU~UJLFDV�FRPSOHMDV�
(Q� HVWH� WUDEDMR� VH� SURSRQHQ� VROXFLRQHV� LQIRUPiWLFDV� SDUD� VDWLVIDFHU�
UHTXHULPLHQWRV�GH�YLVXDOL]DFLyQ�HQ�WLHPSR�UHDO��/RV�DOJRULWPRV�GHVDUUROODGRV�VH�
HQFXHQWUDQ�DJUXSDGRV�HQ�XQD�ELEOLRWHFD�JUiILFD�TXH� IDFLOLWDUi�HO�GHVDUUROOR�GH�
IXWXURV� WUDEDMRV�� /RV� UHVXOWDGRV� REWHQLGRV� SHUPLWHQ� HQIUHQWDU� SUREOHPDV�
DFWXDOHV�GH�UHSUHVHQWDFLyQ�WULGLPHQVLRQDO�GH�VXSHUILFLHV�FRPSOHMDV��VH�DOFDQ]D�
UHDOLVPR� HQ� ODV� LPiJHQHV� \� WLHQHQ� SRVLEOH� DSOLFDFLyQ� HQ� ELRLQIRUPiWLFD� \�
PHGLFLQD��

3DODEUDV� FODYH�� 9LVXDOL]DFLyQ� WULGLPHQVLRQDO�� 5HDOLGDG� 9LUWXDO�� 2SWLPL]DFLyQ�
�'�
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$EVWUDFW
7KH�DGYDQFHV�UHDFKHG�LQ�WKH�GHYHORSPHQW�RI�WKH�KDUGZDUH�DQG�LQ�WKH�PHWKRGV�
RI� DFTXLVLWLRQ� RI� GDWD� OLNH� WRPRJUDSKLF� VFDQQHUV� DQG� V\VWHPV� RI� DQDO\VLV� RI�
LPDJHV��KDYH�DOORZHG�REWDLQLQJ�JHRPHWULF�PRGHOV�RI�ELRPHGLFDO�HOHPHQWV�ZLWK�
WKH�SURSHUW\�RI� EHLQJ�PDQLSXODWHG� WKURXJK� WKH� WKUHH�GLPHQVLRQDO�YLVXDOL]DWLRQ�
��'��� 1RZDGD\V�� WKLV� YLVXDOL]DWLRQ� HPEUDFHV� IURP� ELRORJLFDO� DSSOLFDWLRQV��
LQFOXGLQJ� DQDO\VLV� RI� VWUXFWXUHV� DQG� LWV� IXQFWLRQDO� UHODWLRQVKLSV�� XQWLO� PHGLFDO�
DSSOLFDWLRQV�WKDW�LQFOXGH�DQDWRPLFDO�DFFXUDFLHV�DQG�WKH�SODQQLQJ�RU�WKH�WUDLQLQJ�
IRU�FRPSOH[�VXUJLFDO�RSHUDWLRQV�����
7KLV�ZRUN�SURSRVHV�FRPSXWHU�VROXWLRQV�WR�VDWLVI\�YLVXDOL]DWLRQ�UHTXLUHPHQWV�LQ�
UHDO� WLPH��7KH�GHYHORSHG�DOJRULWKPV�DUH�FRQWDLQHG�LQ�D�JUDSKLF�OLEUDU\�WKDW�ZLOO�
IDFLOLWDWH� WKH� GHYHORSPHQW� RI� IXWXUH� ZRUNV�� 7KH� REWDLQHG� UHVXOWV� DOORZ� IDFLQJ�
FXUUHQW� SUREOHPV� RI� WKUHH�GLPHQVLRQDO� UHSUHVHQWDWLRQ� RI� FRPSOH[� VXUIDFHV��
UHDOLVP� LV� UHDFKHG� LQ� WKH� LPDJHV� DQG� WKH\� KDYH� SRVVLEOH� DSSOLFDWLRQ� LQ�
ELRLQIRUPDWLFV�DQG�PHGLFLQH��������������������������������������
.H\ZRUGV��7KUHH�GLPHQVLRQDO�YLVXDOL]DWLRQ��9LUWXDO�5HDOLW\���'�2SWLPL]DWLRQ�
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,QWURGXFFLyQ
&RQ� HO� DGYHQLPLHQWR� GH� QXHYDV� WpFQLFDV� SDUD� OD� DGTXLVLFLyQ� GH� GDWRV�
ELRPpGLFRV��\�HO�LQFUHPHQWR�GH�ODV�FDSDFLGDGHV�GH�ODV�FRPSXWDGRUDV�SDUD�HO�
SURFHVDPLHQWR�\� OD�UHFRQVWUXFFLyQ�GH�HVD�LQIRUPDFLyQ��VH�SUHVHQWDQ�QXHYDV�
RSRUWXQLGDGHV�SDUD�HO�GLDJQyVWLFR�\�HO�WUDWDPLHQWR�PpGLFR��DVt�FRPR�SDUD�ODV�
LQYHVWLJDFLRQHV� ELROyJLFDV�� 'H� PDQHUD� HVSHFLDO�� OD� YLVXDOL]DFLyQ� HQ� WLHPSR�
UHDO��DEUH�QXHYDV�SRVLELOLGDGHV��DO�SHUPLWLU�LQWHUDFWXDU�FRQ�LQPHGLDWH]��VREUH�
PRGHORV�GH�VXILFLHQWH�GHWDOOH�>�@��
*HQHUDOPHQWH� ORV� GDWRV� GH� SDUWLGD� FRQIRUPDQ� PRGHORV� JHRPpWULFRV�
FRQVLGHUDEOHPHQWH�FRPSOHMRV�\�VH�QHFHVLWDQ�SDUD�VX�SURFHVDPLHQWR��DQiOLVLV�
\� YLVXDOL]DFLyQ�� GH� OD� FRPSXWDFLyQ� GH� DOWDV� SUHVWDFLRQHV��$SOLFDFLRQHV�PX\�
~WLOHV� KDQ� VLGR� LPSOHPHQWDGDV� VREUH� HVWDFLRQHV� GH� WUDEDMR� FRQ� KDUGZDUH�
GLVHxDGR�SDUD�OD�DFHOHUDFLyQ�JUiILFD�
'DGR�HO�DOWR�FRVWR�GHO�KDUGZDUH�\�VRIWZDUH��LQYROXFUDGR�HQ�OD�YLVXDOL]DFLyQ�GH�
WLHPSR� UHDO�H[LVWH� OD�QHFHVLGDG�GH�VRSRUWDU�HO�SURFHVR�VREUH�FRPSXWDGRUDV�
SHUVRQDOHV� �3&��� �(O�HPSOHR�GH�HVWDV�FRPSXWDGRUDV�FRQVWLWX\H�XQ�UHWR�D� OD�
FLHQFLD�\�SUHFLVD�GH�OD�LQFOXVLyQ�GH�XQ�KDUGZDUH�UHIRU]DGR�>�@�\�GH�DOJRULWPRV�
RSWLPL]DGRV�SDUD�ORJUDU�ODV�SUHVWDFLRQHV�UHTXHULGDV��
(V� SRU� WDQWR� REMHWLYR� GH� HVWH� WUDEDMR� OD� REWHQFLyQ� GH� VROXFLRQHV� SDUD� OD�
YLVXDOL]DFLyQ��HQ�WLHPSR�UHDO�XWLOL]DQGR�FRPSXWDGRUDV�SHUVRQDOHV��'H�PDQHUD�
HVSHFtILFD�VH�SUHWHQGHQ�GHVDUUROODU�DOJRULWPRV�RSWLPL]DGRV�VREUH�3&��HYDOXDU�
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OD� YLVXDOL]DFLyQ� REWHQLGD� \� H[SORUDU� RWUDV� SRVLELOLGDGHV� GH� DXPHQWDU� ODV�
FDSDFLGDGHV�GH�HVWRV�HTXLSRV�
(Q� HVWH� DUWtFXOR� VH� H[SRQHQ� ORV� UHVXOWDGRV� REWHQLGRV� � HQ� � HO� FDPSR� GH� OD�
YLVXDOL]DFLyQ� �'� XWLOL]DQGR� OD� ELEOLRWHFD� JUiILFD� 2SHQ*/�� 6H� PXHVWUDQ�
DOJRULWPRV� GHVDUUROODGRV� SDUD� OD� YLVXDOL]DFLyQ� GH� VXSHUILFLHV�� TXH�
DSURYHFKDQGR� DO� Pi[LPR� HO� UHQGLPLHQWR� GH� OD� WDUMHWD� JUiILFD� ORJUDQ� XQD
UHSUHVHQWDFLyQ�HQ�WLHPSR�UHDO�D~Q�LQFOX\HQGR�XQ�PRGHOR�GH�LOXPLQDFLyQ���
&RPR� UHVXOWDGR�GHO� WUDEDMR�VH�GHVDUUROOy�XQ�SURJUDPD�GH�YLVXDOL]DFLyQ�TXH�
DSOLFD�ORV�DOJRULWPRV�SODQWHDGRV�\�SHUPLWH�UHSUHVHQWDU�VXSHUILFLHV�FRPSOHMDV�
HQ�WLHPSR�UHDO��
2SWLPL]DFLyQ�HQ�HO�XVR�GH�2SHQ*/�VREUH�3&�
+R\� GtD� VH� KDFH� LPSUHVFLQGLEOH� HO� HPSOHR� GH� XQD� ELEOLRWHFD� JUiILFD� �$3,��
FRPR�2SHQ*/�R�'LUHFW;��SDUD�HO�GHVDUUROOR�GH�DSOLFDFLRQHV�GH�YLVXDOL]DFLyQ�
HQ� WLHPSR� UHDO��(VWD�$3,�HV�VRSRUWDGD�SRU� ODV� WDUMHWDV�DFHOHUDGRUDV�TXH�VH�
FRPHUFLDOL]DQ� \� FRQ� HVWD� FRPELQDFLyQ� VH� SXHGHQ� DOFDQ]DU� UHVXOWDGRV�PX\�
FRQYLQFHQWHV��
3RGUtD�SHQVDUVH�TXH�FRQ�HO�XVR�GH�XQD�WDUMHWD�DFHOHUDGRUD�JUiILFD�WRGR�HVWD�
UHVXHOWR�� VLQ� HPEDUJR�� VL� QR� VH� DSOLFDQ� DOJRULWPRV� GH� RSWLPL]DFLyQ�� PX\�
IiFLOPHQWH�VH�VREUHSDVDQ�ODV�FDSDFLGDGHV�JUiILFDV�\�UHVXOWD��HUUyQHDPHQWH��
LQVXILFLHQWH�HO�KDUGZDUH�
3RU� RWUD� SDUWH� 2SHQ*/�� ELEOLRWHFD� TXH� VH� XWLOL]y� HQ� HVWH� WUDEDMR�� FRQWLHQH�
VROXFLRQHV� SDUD� HO� GLEXMR� GH� SULPLWLYDV� EiVLFDV�� SHUR� QR� WLHQH� IXQFLRQHV� GH�
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LPSRUWDU�PRGHORV�REWHQLGRV�GHVGH�HGLWRUHV�JUiILFRV�X�RWUDV�IXHQWHV��WDPSRFR�
SUHVHQWD� IDFLOLGDGHV�HVSHFtILFDV�GH�REVHUYDFLyQ�GHO�PXQGR�R�DOJRULWPRV�GH�
RSWLPL]DFLyQ� SRU FLWDU� HMHPSORV�� (VWRV� DVSHFWRV� DGLFLRQDOHV� VH� LQFOX\HQ� HQ�
ELEOLRWHFDV�D�PiV�DOWR�QLYHO�
8Q� HMHPSOR� GH� HVWDV� ELEOLRWHFDV� OR� FRQVWLWX\H� HO� FRQMXQWR� GH� FODVHV� TXH�
VRSRUWD� HVWH� WUDEDMR� >�@�� $� HVWH� VRSRUWH� VH� OH� DxDGLy� XQ� DOJRULWPR� GH�
RSWLPL]DFLyQ��2FWUHH��UHFRPHQGDGR�SDUD�FDVRV�GH�DFHOHUDFLyQ�SRU�KDUGZDUH��
SDUD�OR�FXDO�VH�UHDOL]DURQ�DGDSWDFLRQHV�HQ�ODV�HVWUXFWXUDV�GH�GDWRV�XWLOL]DGDV�
0pWRGR�GHO�3DUWLFLRQDPLHQWR��2FWUHH�
(O�REMHWLYR�GH�HVWH�DOJRULWPR�HV��UHGXFLU�OD�FDQWLGDG�GH�WULiQJXORV�TXH�VH�YDQ�
D� GLEXMDU� D� SDUWLU� GH� XQD GLYLVLyQ� GHO� WHUUHQR� HQ� YDULDV� UHJLRQHV� >�@. &DGD�
UHJLyQ�HV�DVRFLDGD�FRQ�XQD� OLVWD�GH�2SHQ*/��JO/LVW�� OD�FXDO�HV�GHWHUPLQDGD�
HQ� XQD HWDSD�GH� SUHFDOFXOR�� /OHJDGR�HO�PRPHQWR�� VH� GLEXMDQ� VROR� DTXHOODV�
UHJLRQHV�TXH�VH�HQFXHQWUDQ�HQ�OD�]RQD�GH�YLVLELOLGDG�
&RQ�HVWD�WpFQLFD�VH�PLQLPL]D�OD�FDUJD�GHO�PLFURSURFHVDGRU�GHO�3&��\D�TXH�QR�
VH�XWLOL]DQ�ODV�VXFHVLYDV�OODPDGDV�D�IXQFLRQHV�SDUD�OD�GHILQLFLyQ�GH�ORV�GDWRV�
GH�ORV�YpUWLFHV�GHO�WLSR�JOYHUWH[�����/D�ILJXUD���PXHVWUD�OD�YHQWDMD�GH�HYLWDU�OD�
FDUJD TXH�SURGXFHQ�VREUH�HO�SURFHVDGRU� ODV�GLIHUHQWHV�IRUPDV�GH�LQYRFDU�HO�
GLEXMR�GH�WULiQJXORV�>����@.



7ULiQJXORV�LQGHSHQGLHQWHV
�[\]Z��UJED��XYV��[\]�����YpUWLFHV���� �����OODPDGDV�
$UUHJORV�GH�YpUWLFHV
��OODPDGDV�D�IXQFLRQHV
/LVWDV
6ROR�XQD�OODPDGD�D�IXQFLyQ�
�

)LJXUD��� /ODPDGDV�D�IXQFLRQHV�TXH�SURYRFDQ���PpWRGRV�GH�GLEXMR�GH�JUXSRV�
GH�WULiQJXORV�
(O�PpWRGR� VH� EDVD� HQ� OD� IRUPDFLyQ� GH�PDQHUD� UHFXUVLYD� GH� XQ� iUERO� GH� �
QRGRV��(O� OtPLWH�GH�FUHFLPLHQWR�GHO�iUERO�HV�KDVWD�HO�QLYHO���\�HO�Pi[LPR�GH�
SROtJRQRV� GHILQLGR� SDUD� FDGD� QRGR� HV� ������ &DGD� WULiQJXOR� HQ� HVWH�
SURFHVDPLHQWR� SUHYLR�� VH� XELFD� HQ� HO� QRGR� TXH� OH� FRUUHVSRQGH� VHJ~Q� ODV�
FRRUGHQDGDV�GH�VXV�YpUWLFHV�
3DUD� DXPHQWDU� OD� YHORFLGDG� GH� UHSUHVHQWDFLyQ� VH� XWLOL]DURQ� ODV� OLVWDV� GH�
2SHQ*/�FUHDGDV�GH�XQD�PDQHUD�LJXDOPHQWH�UHFXUVLYD��(VWD�UHFXUVLYLGDG�YD�
SRU�WRGRV�ORV�QRGRV�ILQDOHV�DVLJQiQGROHV�XQD�LGHQWLILFDFLyQ�GH�/LVWD��'H�HVWD
IRUPD� VH� OODPD� D� HVWD� LGHQWLILFDFLyQ� FXDQGR� VH� GLEXMD�� LQFUHPHQWDQGR�
FRQVLGHUDEOHPHQWH�OD�YHORFLGDG�HQ�FXDGURV�SRU�VHJXQGR�
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&RUWH�GH�9ROXPHQ��)UXVWXP�FXOOLQJ�
(O� YROXPHQ� GH� YLVLyQ� VH� GHILQH� SRU� VHLV� SODQRV� TXH� IRUPDQ� XQD� SLUiPLGH�
WUXQFDGD�>�������@��&XDWUR�SODQRV�FRQVWLWX\HQ�ORV�ODWHUDOHV�GH�OD�SLUiPLGH�\�ORV�
UHVWDQWHV�FRQVWLWX\HQ�ORV�OtPLWHV�GH�YLVLyQ�KDFLD�DWUiV�\�KDFLD�GHODQWH��/R�TXH�
QR�VH�REVHUYD�HQ�OD�SDQWDOOD�HVWi�IXHUD�GH�HVWH�FDPSR�GH�YLVLyQ�\�SRU�WDQWR�
UHVXOWD�LQHILFLHQWH�HQYLDUOR�D�OD�WDUMHWD JUiILFD��
(V�SRU�HVWD�UD]yQ�TXH�HQ�HO�PRPHQWR�GH�GLEXMDU�HO�PRGHOR�VH�KDFH�QHFHVDULR�
YHULILFDU� FDGD� XQR� GH� HVWRV� QRGRV� FRQWUD� HO� YROXPHQ� GH� YLVLyQ� SDUD�
GHWHUPLQDU�VL�GHEH�GLEXMDUVH�R�QR��6L�XQ�QRGR�QR VH�HQFXHQWUD�QR�KDEUi�TXH�
FKHTXHDU�VXV�KLMRV�\�VH�SDVD�DO�SUy[LPR��

)LJXUD��� 5HSUHVHQWDFLyQ�GHO�FRQR�GH�YLVLyQ��
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(O� VLJXLHQWH� IUDJPHQWR� GH� FyGLJR� PXHVWUD� OD� VHFXHQFLD� QHFHVDULD� SDUD� HO�
GLEXMR�GH� OD�HVFHQD�SRU�PpWRGRV�RSWLPL]DGRV��6H�DSUHFLD�FRPR�HO� FRQR�GH�
YLVLyQ�HV�FDOFXODGR�SDUD�FDGD�FXDGUR� �\� OD� OODPDGD�DO�GLEXMR�GHO�iUERO��(VWH�
~OWLPR� VH� GLEXMD� UHFXUVLYDPHQWH� \� FRPSUXHED� ORV� QRGRV� FRQWUD� HO� FRQR� GH�
YLVLyQ�
YRLG 5HQGHU6FHQH���
^

JO&OHDU�*/B&2/25B%8))(5B%,7�_�*/B'(37+B%8))(5B%,7��
JO/RDG,GHQWLW\���
&DPHUD�$FWXDOL]H���
���(Q�FDGD�FXDGUR�VH�YHULILFD�VL�KD\�PRYLPLHQWR�GH�OD�FiPDUD�\�
��GH�RFXUULU�VH�FDOFXOD�HO�QXHYR�YROXPHQ�GH�YLVLyQ�
0\)UXVWXP�&DOFXODWH���
��'LEXMR�GHO�2FWUHH
0\2FWUHH�'UDZ�	0\2FWUHH��	0\:RUOG��
�����������

`
(QVD\RV�UHDOL]DGRV
/DV�RSWLPL]DFLRQHV� LPSOHPHQWDGDV�VH�FRPSUREDURQ�HQ�GRV�FRQILJXUDFLRQHV�
GH�KDUGZDUH�FRQ�ODV�VLJXLHQWHV�FDUDFWHUtVWLFDV�
�� 3&�3HQWLXP� ,,,�D�����0K]������0E�GH�5$0��7DUMHWD�DFHOHUDGRUD�JUiILFD�

$FFHO6WDU�,,�



�� 3&�3HQWLXP�,9���D�����*+]������0E�GH�5$0��7DUMHWD�DFHOHUDGRUD�JUiILFD�
*H)RUFH�,9�

3DUD�ODV�SUXHEDV�GH�UHQGLPLHQWR�GHO�DOJRULWPR�VH�GHVDUUROOy�XQ�SURJUDPD�GH�
YLVXDOL]DFLyQ� TXH�� D� SDUWLU� GH� LPSOHPHQWDFLRQHV�GH�2SHQ*/�� DSOLFD� R� QR� OD�
RSWLPL]DFLyQ�� 6H� GLVHxy� OD� SUHVHQWDFLyQ� GH� OD� LQIRUPDFLyQ� GH� FDQWLGDG� GH�
SROtJRQRV�\�FXDGURV�SRU�VHJXQGR��ISV���$GHPiV�VH�FRQVWUX\y�XQ�PRGHOR�GH�
VXSHUILFLH� FRQ� UHVROXFLRQHV� GHVGH� ��� ���� KDVWD� ��� ���� WULiQJXORV�� /RV�
UHVXOWDGRV�REWHQLGRV�SDUD�OD�SULPHUD�FRQILJXUDFLyQ�VH�PXHVWUDQ�HQ�OD�ILJXUD���

$QDOL]DQGR
RSWLPL]DFLR
HILFLHQWH��(
FDSDFLGDG
WtSLFD�GH��

)LJXUD��� &SDUD�OD�FR
�
��
��
��
��

����� ����� ����� ����� ����� �����QS

ISV

6LQ�2SWLPL]DFLyQ &RQ�2SWLPL]DFLyQ
�

� ORV� UHVXOWDGRV�SDUD� OD�SULPHUD�FRQILJXUDFLyQ�DSUHFLDPRV TXH�VLQ�
QHV��GHVGH�ODV�SUXHEDV�FRQ�PHQRU�FDUJD���QR�KD\�XQD�UHVSXHVWD�
VWR�VH��H[SOLFD�SRU�VHU�HO�Q~PHUR�GH�WULiQJXORV�LQLFLDO�VXSHULRU�D�OD�
� GH� UHVSXHVWD� GHO� VLVWHPD� JUiILFR�� 6H� WUDWD� GH� XQD� FRQILJXUDFLyQ�
�DxRV�DWUiV��TXH�SRQH�GH�PDQLILHVWR�VXV�OLPLWDFLRQHV�

RPSRUWDPLHQWR�GH�YHORFLGDG�FRQWUD�Q~PHUR�GH��WULiQJXORVQILJXUDFLyQ��
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$O� DSOLFDU� OD� RSWLPL]DFLyQ� VH� DSUHFLD� HQ� HVWH� PLVPR� FDVR� XQD� PHMRUtD�
FRQVLGHUDEOH�HQ� OD�YHORFLGDG�GH� UHIUHVFDPLHQWR�GHO�VLVWHPD�JUiILFR��(VWR�VH�
H[SOLFD�SRU�HO�SDSHO�TXH�GHVHPSHxDQ�ODV�WpFQLFDV�GH�RSWLPL]DFLyQ�DSOLFDGDV�
HQ�HVWH�WUDEDMR��5HFXpUGHVH�TXH�VH�HVWi�FRQWURODQGR�HQ�HVWH�FDVR�OD�FDQWLGDG�
GH� WULiQJXORV� D� GLEXMDU�� DVt� LQFOXVR� SDUD� ODV� PD\RUHV� FDUJDV� ���� ����
WULiQJXORV��VROR�VH�GLEXMDQ�ORV�TXH�HVWiQ�HQ�HO�FRQR�GH�YLVLyQ��
(VWD� SULPHUD� SUXHED� GHPXHVWUD� FRPR�� DSOLFDQGR� RSWLPL]DFLRQHV�� VH� SXHGH�
REWHQHU�GH�XQD�FRQILJXUDFLyQ�QR�WDQ�SRWHQWH��EXHQRV�UHVXOWDGRV�
(VWH� HQVD\R�VH� UHSLWLy� SDUD� OD� FRQILJXUDFLyQ� Q~PHUR��� �\� ORV� UHVXOWDGRV�VH�
PXHVWUDQ�HQ�OD�ILJXUD���

)LJXUD��� &RPSRUWDPLHQWR�GH�YHORFLGDG�FRQWUD�Q~PHUR�GH�WULiQJXORV�SDUD�OD��
FRQILJXUDFLyQ���

���
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����� ����� ����� ����� ����� �����QS

ISV

6LQ�2SWLPL]DFLyQ &RQ�2SWLPL]DFLyQ
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(Q� HVWH� FDVR� DSDUHFH� XQ� DOWR� UHQGLPLHQWR� LQLFLDO� VLQ� RSWLPL]DFLyQ� ����� ISV��
TXH�VH�H[SOLFD�SRU� OD�DOWD�FDSDFLGDG�GH�OD�FRQILJXUDFLyQ��(VWD�WDUMHWD�JUiILFD�
HV� GH� ODV� ~OWLPDV� GHO� PHUFDGR� \� VH� FDUDFWHUL]D� SRU� DOWDV� SUHVWDFLRQHV�� /D�
FDUJD�LQLFLDO��KDVWD��������WULiQJXORV��HV�VRSRUWDGD�VLQ�GLILFXOWDG���$O�DXPHQWDU�
OD� FDUJD� VLQ� HPEDUJR�� VH� DSUHFLD� OD� UHGXFFLyQ� GH� OD� YHORFLGDG� \� D~Q� DVt�
XWLOL]DQGR� OD� IXHU]D�EUXWD� �VLQ�RSWLPL]DU���HVWD�YHORFLGDG�HV�GH���� ISV�������
WULiQJXORV���
$O� DSOLFDU� HO� DOJRULWPR� GH� RSWLPL]DFLyQ� VH� DSUHFLD� XQD� FRQVWDQWH� GH� ��� ISV�
GXUDQWH� WRGD� OD�SUXHED�� OR�TXH� LQGLFD�XQ� UHQGLPLHQWR�H[FHOHQWH�SDUD�FDUJDV�
DOWDV�� 3DUD� ODV� FDUJDV�PtQLPDV� VH� QRWD� VLQ� HPEDUJR�� XQD� GLVPLQXFLyQ� FRQ��
UHVSHFWR�DO�XVR�GH�OD�IXHU]D�EUXWD��/D�H[SOLFDFLyQ�GH�HVWH�IHQyPHQR�HV�TXH�
SDUD� RSWLPL]DU� VH� UHDOL]DQ� FiOFXORV� DGLFLRQDOHV� � TXH� LQIOX\HQ� HQ� HO� FLFOR� GH�
GLEXMR��DIHFWDQGR�VX�YHORFLGDG��(O�XVR�GH�HVWRV�FiOFXORV�VH�YH�UHFRPSHQVDGR�
HQ�OD�UHSUHVHQWDFLyQ�GH�PDOODV�GH�DOWD�GHQVLGDG GH�SROtJRQRV�FRPR�PXHVWUD�
OD�JUiILFD�
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&RQFOXVLRQHV
(Q� HVWH� WUDEDMR� VH� KDQ� PRVWUDGR� VROXFLRQHV� SDUD� OD� UHSUHVHQWDFLyQ� GH�
VXSHUILFLHV� WULGLPHQVLRQDOHV� XWLOL]DQGR� FRPSXWDGRUDV� SHUVRQDOHV�� � 6H� KD�
FUHDGR�XQ�VRSRUWH�SDUD� OD� LPSOHPHQWDFLyQ�GH� ODV� IXQFLRQHV�GH�2SHQ*/�GH�
PDQHUD� HILFLHQWH� \� VH� KDQ� LQWURGXFLGR� DOJRULWPRV� TXH� DXPHQWDQ� ODV�
FDSDFLGDGHV�GH�UHSUHVHQWDFLyQ�GH�HVWDV�FRPSXWDGRUDV�
/RV�DOJRULWPRV�DSOLFDGRV�KDQ�VLGR�SUREDGRV�\�VH�HQFXHQWUDQ�HQ�SURFHVR�GH�
SHUIHFFLRQDPLHQWR� SDUD� REWHQHU� PHMRUHV� UHQGLPLHQWRV�� /RV� UHVXOWDGRV�
H[SXHVWRV�HQ�HVWH�WUDEDMR�PXHVWUDQ�OD�HILFLHQFLD�GH�OD�RSWLPL]DFLyQ�\�FXDQWR�
OR�QHFHVLWD�OD�3&�D�SHVDU�GH�FRQWDU�FRQ�DFHOHUDFLyQ�SRU�KDUGZDUH�
/DV� IXQFLRQHV� \� DOJRULWPRV� LPSOHPHQWDGDV� VRQ� FDSDFHV� GH� UHSUHVHQWDU�
VXSHUILFLHV�FRPSOHMDV�\�SRU�WDQWR�GH�DGHFXDUVH�D�DSOLFDFLRQHV�ELRPpGLFDV��(O�
HPSOHR� GH� HVWDV� WpFQLFDV� HQ� HVWD� HVIHUD� SXHGH� FRQWULEXLU� GH� PDQHUD�
VLJQLILFDWLYD�D� OD�REWHQFLyQ�GH�VLVWHPDV�GH�YLVXDOL]DFLyQ�HILFLHQWHV�VREUH�3&�
FRQGXFLHQGR�DO�DYDQFH�FLHQWtILFR�\�D�OD�UHGXFFLyQ�GH�FRVWRV���
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5HIHUHQFLDV�ELEOLRJUiILFDV
�� 5�$�5REE����7KUHH�'LPHQVLRQDO�9LVXDOL]DWLRQ�LQ�0HGLFLQH�DQG�%LRORJ\��(Q�

HO� /LEUR�� +DQGERRN� RI� 0HGLFDO� ,PDJLQJ�� 3URFHVVLQJ� DQG� $QDO\VLV�� HG��
,VDDF�1��%DQNPDQ��$FDGHPLF�3UHVV��6DQ�'LHJR��&$��&DStWXOR�����SS������
����������

�� %�*ULJRUH�� &�3KLOLSSH�� 9LUWXDO� 5HDOLW\� 7HFKQRORJ\�� -RKQ� :LOH\� 	� 6RQV������
,QF�������

�� -� ,��*X]PiQ��-��%HFTXHW��%LEOLRWHFD�GH�FODVHV�SDUD�VLVWHPDV�GH�UHDOLGDG�
YLUWXDO��,QIRUPiWLFD������������

�� -��%ORZ��7HUUDLQ�5HQGHULQJ�5HVHDUFK�IRU�*DPHV��6OLGHV
IRU�6LJJUDSK������&RXUVH������������

�� .�&RN� 'HYHORSLQJ� (IILFLHQW� *UDSKLFV� 6RIWZDUH�� 7KH� <LQ� DQG� <DQJ� RI�
*UDSKLFV��6,**5$3+������&RXUVH�

�� 5�6�:ULJKW���0�6ZHHW��23(1*/�6XSHU%LEOH��:DLWH�*URXS�3UHVV�������
�� -�� '�)ROH\�� $�YDQ� 'DP�� 6�� .�)HLQHU�� +XJKHV� -�� )�� &RPSXWHU� *UDSKLFV�

3ULQFLSOHV�DQG�3UDFWLFH��$GGLVRQ�± :HVOH\�3XEOLVKLQJ�&RPSDQ\��6HFRQG�
(GLWLRQ�������

�� 5�� )RVQHU�� 2SHQ*/� 3URJUDPPLQJ� IRU� :LQGRZV� ��� DQG :LQGRZV� 17��
$GGLVRQ�± :HVOH\�'HYHORSHUV�3UHVV�������

�� 0�:RR��-�1HLGHU��7�'DYLV�DQG�'�6KUHLQHU��2SHQ*/��3URJUDPPLQJ�*XLGH��
7KH�2IILFLDO�*XLGH�WR�/HDUQLQJ�2SHQ*/��9HUVLRQ������:DLWH�*URXS�3UHVV��
6HFRQG�(GLWLRQ�������


