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(O� REMHWLYR� SULQFLSDO� GH� HVWH�
WUDEDMR�HV��GHVDUUROODU�XQ�SURWRFROR�GH�
GHVLQIHFFLyQ� \� HVWDEOHFLPLHQWR� LQ�
YLWUR� GH� VHPLOODV� GH� %DVWDUGLRSVLV�
GHQVLIORUD� �+RRN�� 	� $UQ��� +DVVOHU�
³ORUR� EODQFR´� SDUD� VX� SRVWHULRU�
PXOWLSOLFDFLyQ� %�� GHQVLIORUD� HV� XQD�
HVSHFLH� DUEyUHD� QDWLYD� GH� UiSLGR�
FUHFLPLHQWR��PDGHUDEOH��PHOtIHUD�\�GH�
XVR� P~OWLSOH�� LQGLFDGD� SDUD�
SODQWDFLRQHV� HQ� IDMDV� GH�
HQULTXHFLPLHQWR� HQ� ERVTXHV�
GHJUDGDGRV� 6H� WUDEDMy� FRQ� VHPLOODV�
SURYHQLHQWH� � GH� iUEROHV� GH� PRQWH�
QDWLYR� GH� OD� ]RQD� GH� $ULVWyEXOR� GHO�
9DOOH� �0LVLRQHV��� /D� FRVHFKD� VH�
UHDOL]y� GLUHFWDPHQWH� GHVGH� HO� iUERO�
UHDOL]DQGR� OD� SRGD� GH� UDPDV�
WHUPLQDOHV� FRQ� IUXWRV�� (Q� OD�
GHVLQIHFFLyQ� GHO� PDWHULDO� YHJHWDO� VH�
HYDOXDURQ� FRQFHQWUDFLRQHV� \� WLHPSRV�
GH� H[SRVLFLyQ� GH� VXVWDQFLDV�
GHVLQIHFWDQWHV��7DPELpQ�VH�HYDOXy�XQ�
SUHWUDWDPLHQWR� GH� HVFDULILFDFLyQ�
PHFiQLFD�� /DV� VHPLOODV� VH�
HVWDEOHFLHURQ�HQ�XQ�PHGLR�0XUDVKLJH�
\�6NRRJ���������HQ�FiPDUD�GH�FUtD��HQ�
RVFXULGDG� \� FRQ� FRQGLFLRQHV�
FRQWURODGDV� GH� WHPSHUDWXUD�� 6H�
REWXYLHURQ��HQ� WRGRV� ORV� WUDWDPLHQWRV�
GH�GHVLQIHFFLyQ��EDMRV�R�QXORV�

BBBBB 6800$5<

7KH�PDLQ� REMHFWLYH� RI� WKLV�ZRUN� LV�
WR�GHYHORS� D� GLVLQIHFWLRQ�SURWRFRO� DQG� WKH�
HVWDEOLVKPHQW� LQ� YLWUR� RI� VHHGV� RI�
%DVWDUGLRSVLV� GHQVLIORUD �+RRN�� 	� $UQ���
+DVVOHU� ³ORUR� EODQFR´� IRU� IXUWKHU�
PXOWLSOLFDWLRQ�� %�� GHQVLIORUD LV� D� IDVW�
JURZLQJ� QDWLYH� WUHH� VSHFLHV�� IRU� PXOWLSOH�
XVHV� VXFK� DV� WLPEHU� DQG� KRQH\� IHHG�� DQG�
DOVR�VXLWDEOH�IRU�HQULFKPHQW�VWULSV�SODQWLQJ�
LQ� GHJUDGHG� IRUHVWV�� :H� ZRUNHG� ZLWK�
QDWLYH�WUHH�VHHGV�IURP�$ULVWREXOR�GHO�9DOOH�
�0LVLRQHV���7KH�KDUYHVWLQJ�ZDV�FDUULHG RXW�
ULJKW� IURP� WKH� WUHHV�� E\� SUXQLQJ� WKH�
WHUPLQDO�EUDQFKHV�ZLWK�IUXLWV���,Q�WKH�SODQW�
PDWHULDO� GLVLQIHFWLRQ�� FRQFHQWUDWLRQV� ZHUH�
HYDOXDWHG�DQG�H[SRVXUH�WLPH�WR�GLVLQIHFWDQW�
VROXWLRQV�� $� SUHWUHDWPHQW� RI� PHFKDQLFDO�
VFDULILFDWLRQ�ZDV�DOVR�HYDOXDWHG��7KH�VHHGV�
ZHUH� HVWDEOLVKHG� LQ� D� 0XUDVKLJH� DQG�
6NRRJ� ������� PHGLXP�� LQ� D� EUHHGLQJ�
FKDPEHU� LQ� FRQWUROOHG� FRQGLWLRQV� RI�
WHPSHUDWXUH� DQG� GDUNQHVV�� ,Q� DOO�
GLVLQIHFWLRQ� WUHDWPHQWV�� ORZ� RU� ]HUR�
FRQWDPLQDWLRQ� UDWHV� LQ� WKH� VHHGV� ZHUH�
REWDLQHG�� 7KH� KLJKHVW� JHUPLQDWLRQ�
SHUFHQWDJH� ������� ��� ZDV� REWDLQHG� E\�
SHUIRUPLQJ� D� PHFKDQLFDO� VFDULILFDWLRQ�
IROORZHG�E\�D�VLPSOH�GLVLQIHFWLRQ��
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SRUFHQWDMHV� GH� FRQWDPLQDFLyQ� GH� ODV� VHPLOODV�
HVWDEOHFLGDV�� (O� PD\RU� SRUFHQWDMH� GH� JHUPLQDFLyQ�
������� ��� VH� REWXYR� DO� UHDOL]DU� XQD� HVFDULILFDFLyQ�
PHFiQLFD�VHJXLGD�GH�XQD�GHVLQIHFFLyQ�VLPSOH�
3DODEUDV�FODYH��FXOWLYR�LQ�YLWUR��PLFURSURSDJDFLyQ

.H\ZRUGV� ,Q�YLWUR FXOWXUH��PLFURSURSDJDWLRQ��

,1752'8&&,Ï1

GHQVLIORUD ³ORUR� EODQFR´�� HV� XQD� HVSHFLH�
DUEyUHD� QDWLYD� GH� UiSLGR� FUHFLPLHQWR��
PDGHUDEOH�� PHOtIHUD� \� GH� XVR� P~OWLSOH��

3UHVHQWD� XQ� WtSLFR� FUHFLPLHQWR� PRQRSyGLFR� TXH� HV�
XQR� GH� ORV� DVSHFWRV�PiV� LPSRUWDQWHV� SDUD� ORJUDU� XQ�
IXVWH� UHFWR� PDGHUDEOH�� 6X� PDGHUD� PRGHUDGDPHQWH�
GXUD�\� VHPL�SHVDGD�FRQ�XQD�GHQVLGDG�PHGLD����±����
J�FP��� SUHVHQWD� XQ� YHWHDGR� GHOLFDGR�� WH[WXUD� ILQD� \�
JUDQR� GHUHFKR�� (V� IiFLO� GH� WUDEDMDU�� XWLOL]DGD� HQ� OD�
FRQVWUXFFLyQ�\�SDUD�OD�IDEULFDFLyQ�GH�PXHEOHV�

ÈUERO� GH� GHVDUUROOR� SURPLVRULR�� HQ� IDMDV� GH�
FUHFLPLHQWR� DOFDQ]D� XQD� DOWXUD� SURPHGLR� GH� ���
PHWURV� \���� FP��GH�GLiPHWUR� FRQ�XQD� VXSHUYLYHQFLD�
GHO������D� ORV���DxRV��(VWD�HVSHFLH�HV� LGHDO�SDUD� VX�
PDQHMR� PDGHUDEOH� D� SDUWLU� GH� ORV� VLVWHPDV� GH�
FRQGXFFLyQ� GH� OD� UHJHQHUDFLyQ� QDWXUDO�� HQ� iUHDV� GH�
ERVTXHV� SHUWXUEDGRV� \� FRQ� FODURV� DPSOLRV� �(,%/� HW�
DO�� ������� (V� VHQVLEOH� D� ODV� KHODGDV� HQ� VXV� SULPHURV�
DxRV�GH� FUHFLPLHQWR�SRU� OR�TXH�GHEHUi� VHU� SURWHJLGD�
KDVWD�TXH� OD�DOWXUD�GH� OD�\HPD�DSLFDO�QR�VXIUD�GDxRV�
SRU� OD� PLVPD�� HVWD� SURWHFFLyQ� HVWDUi� GDGD� SRU� HO�
ERVTXH�UHPDQHQWH�HQ�ODV�IDMDV�GH�FUHFLPLHQWR��3RU�OR�
TXH�HV�XQD�HVSHFLH�LQGLFDGD�SDUD�SODQWDFLRQHV�HQ�IDMDV�
GH� HQULTXHFLPLHQWR� HQ� ERVTXH� GHJUDGDGR� GHELGR� D�
TXH�WLHQH�HIHFWRV�EHQHILFLRVRV�VREUH�ORV�VXHORV�GH�ORV�
ERVTXHV�GHJUDGDGRV��0217$*1,1,�HW�DO� �������(Q�
0LVLRQHV�� ORV� SUR\HFWRV� GH� UHIRUHVWDFLyQ� \� GHO�
HQULTXHFLPLHQWR� IRUHVWDO� GH� ERVTXHV� GHJUDGDGRV�
HPSOHDQGR� HVSHFLHV� QDWLYDV� FRPR�%�� GHQVLIORUD�� VRQ�
HVWUDWHJLDV� YLDEOHV� SDUD� PDQWHQHU� OD� ELRGLYHUVLGDG� \�
UHFXSHUDU� HO� HFRVLVWHPD� IRUHVWDO� 6HJ~Q� (,%/� HW� DO��
������� \� HQ� EDVH� D� UHVXOWDGRV� REWHQLGRV� WUDV�
HVWDEOHFHU�XQ�UDQNLQJ�GH�HVSHFLHV�SRU�FUHFLPLHQWR��HO�
PLVPR�HVWDUtD� HQFDEH]DGR�SRU��7LPEy�HQ�SODQWDFLyQ�
PRQR�HVSHFtILFD�R�PL[WD��&DxDItVWROD�\�%��GHQVLIORUD
HQ�SODQWDFLyQ�PL[WD�

&RQ� UHVSHFWR� D� OD� LPSRUWDQFLD� GH� OD� HVSHFLH��
XQD� GH� ODV� FDUDFWHUtVWLFDV� HV� VX� DOWD� FDOLGDG� FRPR�
UHFXUVR� PHOtIHUR�� 0,5$1'$� HW� DO�� �������� VHxDODQ�
TXH� � HQ� HO�PDUFR� GH�$3,021',$������ OD�PLHO� GH�
³ORUR� EODQFR´� IXH� JDODUGRQDGD� SRU� WpFQLFRV� DStFRODV�
QDFLRQDOHV� HQWUH� ODV� ��� PHMRUHV� GHO� SDtV�
�:::�1($585$/�&20���(VWRV� ORJURV�KDEODQ�GH�
OD� SRWHQFLDOLGDG� GH� OD� UHJLyQ� SDUD� SURGXFLU� PLHOHV�
GLIHUHQFLDOHV� SRU� RULJHQ� ERWiQLFR�JHRJUiILFR� \� TXH�
SRGUtDQ� VHU� FDWDORJDGDV� FRPR� ³RUJiQLFDV´� \� �R�
³HFROyJLFDV´�� VLQ� HPEDUJR� HQ� 0LVLRQHV VHJ~Q�
0,5$1'$� HW� DO�� �������� HQ� ODV�PLHOHV� VH� UHJLVWUDQ�
FRPR�UHFXUVRV�QHFWDULRV��RWUDV�HVSHFLHV�YHJHWDOHV�FRQ�

SRUFHQWDMHV�PD\RUHV��HQWUH�HO������DO�������\�VROR�XQ�
����GH�DSDULFLyQ�GH�OD�HVSHFLH�%��GHQVLIORUD��'H�
DFXHUGR� D� GLVWLQWDV� LQYHVWLJDFLRQHV� UHDOL]DGDV� HQ�
WRUQR� D� OD� SURGXFFLyQ� \� FDOLGDG� GH� ODV� PLHOHV� VH�
LQWHUSUHWD� TXH�� OD� EDMD� SUHVHQFLD� GH�%�� GHQVLIORUD� HQ�
ODV�PLHOHV�GH�OD�UHJLyQ�SXHGH�GHEHUVH�D�OD�HVFDVHV�GHO�
UHFXUVR�QHFWDULR��D�SHVDU�GH�TXH�HV�XQD�GH�ODV�HVSHFLHV�
PiV�EXVFDGDV�SRU�ORV�DSLFXOWRUHV�GHELGR�D�OD�FDOLGDG�
GH�ODV�PLHOHV�JHQHUDGDV�

(Q�OD�DSLFXOWXUD�DGHPiV�HV�GH�JUDQ�LQWHUpV�SDUD�
ORV� SURGXFWRUHV� ORFDOHV� \D� TXH� SURYHH� GH� UHFXUVRV� D�
ODV�DEHMDV�GXUDQWH�ORV�PHVHV�GH�LQYLHUQR��GHELGR�D�VX�
IORUDFLyQ� WHPSUDQD� \� DEXQGDQWH�� SHUtRGR� HQ� HO� FXDO�
KD\ HVFDVDV�IXHQWHV�GH�DOLPHQWR�SDUD�OD�DSLFXOWXUD��

7HQLHQGR� HQ� FXHQWD� TXH� OD� SURYLQFLD� GH�
0LVLRQHV�SRVHH�XQD�VXSHUILFLH�GH�ERVTXHV�GHJUDGDGRV�
TXH� UHTXLHUHQ� GH� VX� UHHVWUXFWXUDFLyQ� \�
HQULTXHFLPLHQWR� \� TXH� OD� VHPLOOD� GH� %�� GHQVLIORUD
SRVHH� XQ� SRGHU� JHUPLQDWLYR EDMR�� GH� � ��� D� ��� ���
VHJ~Q� (,%/� HW� DO�� �����E��� OD� JHUPLQDFLyQ��
SURGXFFLyQ� \� GHVDUUROOR� GH� SODQWLQHV� D� WUDYpV� GH� OD�
PLFURSURSDJDFLyQ�� SXHGH� FRQYHUWLUVH� HQ� XQD�
HVWUDWHJLD�YLDEOH�

/D� PLFURSURSDJDFLyQ� SHUPLWH� OD�
PXOWLSOLFDFLyQ� GH� SODQWDV� D� SDUWLU� GH� SHTXHxDV
SRUFLRQHV� GH� WHMLGR�� GH� PDQHUD� UiSLGD� \� FRQ� OD�
SRVLELOLGDG�GH�PXOWLSOLFDU�JHQRWLSRV�VHOHFWRV��(V�XQD�
WpFQLFD�DPSOLDPHQWH�XWLOL]DGD�HQ�HO�PXQGR�DSOLFDGD�D�
iUEROHV� OHxRVRV� \D� TXH� SHUPLWH� IRUWDOHFHU� OD�
FDSDFLGDG� GH� PXOWLSOLFDFLyQ� GH� ODV� HVSHFLHV�� FRQ� OD�
UHYLJRUL]DFLyQ� \� UHMXYHQHFLPLHQWR�YHJHWDO��'HELGR� D�
OD� YHQWDMD� TXH� RIUHFH� OD� PLFURSURSDJDFLyQ� \� OD��
QHFHVLGDG� GH� FRQRFHU� HO� FRPSRUWDPLHQWR� GH� HVWD�
HVSHFLH�HQ�HO� FXOWLYR� LQ�YLWUR�� VH�SODQWHD�XWLOL]DU�HVWD�
WpFQLFD�SDUD�OD�LQYHVWLJDFLyQ�GH�EDVH��

(Q� $PpULFD� /DWLQD� \� &HQWUR� $PpULFD�� HO�
HVWXGLR� GH� OD� PLFURSURSDJDFLyQ� HQ� HVSHFLHV� OHxRVDV�
GH� LQWHUpV� FRPHUFLDO� HVWi� DPSOLDPHQWH�GLIXQGLGR�� HQ�
FDPELR� LQYHVWLJDFLRQHV�SDUD� OD�PLFURSURSDJDFLyQ�GH�
HVSHFLHV� OHxRVDV� QDWLYDV� GH� OD� 6HOYD� 0LVLRQHUD� VRQ�
HVFDVDV�

/D� SUHVHQWH� LQYHVWLJDFLyQ� � WHQGUi� FRPR�
DQWHFHGHQWHV��LQYHVWLJDFLRQHV�UHDOL]DGDV�FRQ�HVSHFLHV�
OHxRVDV�� \D� TXH� SDUD� OD� HVSHFLH� %�� GHQVLIORUD� QR� VH�
SRVHHQ�DQWHFHGHQWHV�VREUH�OD�PLFURSURSDJDFLyQ�

(O� REMHWLYR� SULQFLSDO� HV� GHVDUUROODU� XQ�
SURWRFROR� GH� GHVLQIHFFLyQ� \� HVWDEOHFLPLHQWR� GH�
VHPLOODV� GH� %�� GHQVLIORUD� ³ORUR� EODQFR´� SDUD� VX�
SRVWHULRU� PXOWLSOLFDFLyQ� FRQ� HO� REMHWR� GH� REWHQHU�
SODQWLQHV�

%�
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(O� SUHVHQWH� HVWXGLR� VH� OOHYy� D� FDER� HQ� HO�
/DERUDWRULR�GH�%LRWHFQRORJtD�9HJHWDO�GH� OD�)DFXOWDG�
GH�&LHQFLDV�)RUHVWDOHV��81D0��(OGRUDGR��0LVLRQHV�

(O� PDWHULDO� YHJHWDO� XWLOL]DGR� SDUD� HO� HVWXGLR�
IXHURQ��VHPLOODV�GH�/RUR�EODQFR�GH�iUEROHV�GH�PRQWH�
QDWLYR� GH� OD� ]RQD� GH� $ULVWyEXOR� GHO� 9DOOH�� � /D�
FRVHFKD� VH� UHDOL]y� GLUHFWDPHQWH� GHVGH� HO� iUERO�
UHDOL]DQGR� OD� SRGD� GH� UDPDV� WHUPLQDOHV� FRQ� IUXWRV��
OXHJR� VH� SURFHGLy� D� OD� OLPSLH]D� \� VHSDUDFLyQ� GH� ORV�
PLVPRV�SDUD�REWHQHU�ODV�VHPLOODV��

'HVLQIHFFLyQ�GHO�PDWHULDO�YHJHWDO

6H� UHDOL]DURQ� HQVD\RV� GH� GHVLQIHFFLyQ� GH� ODV�
VHPLOODV�GH� ³ORUR�EODQFR´��6H�XWLOL]DURQ�GRV� ORWHV�GH�
VHPLOODV� GH� GLIHUHQWH� FRVHFKDV�� VLHQGR� HO� ORWH� $�
XWLOL]DGR� HQ� ORV� HQVD\RV� �� DO� �� �WDEOD� ��� \� HO� ORWH�%�
SDUD�ORV�HQVD\RV������\����WDEOD�����

3URFHGLPLHQWR� EDVH� GH� GHVLQIHFFLyQ� GH�
VHPLOODV

(O� SURFHVR� GH� GHVLQIHFFLyQ� FRQVLVWLy� HQ� HO�
ODYDGR�GH�ODV�VHPLOODV�HQ�DJXD�FRUULHQWH�FRQ�JRWDV�GH�
GHWHUJHQWH� FRPHUFLDO� GXUDQWH� ��� PLQ�� VHJXLGR� GH�
P~OWLSOHV� HQMXDJXHV� HQ� DJXD� FRUULHQWH��
3RVWHULRUPHQWH� ODV� VHPLOODV�� HQ� FDELQD GH� IOXMR�
ODPLQDU�� IXHURQ� GHVLQIHFWDGDV� FRQ� DOFRKRO� DO� ��� ��
GXUDQWH���PLQ��VHJXLGR�GH�XQD�VROXFLyQ�GH�KLSRFORULWR�
GH�VRGLR�HQ�ORV�WLHPSRV�\�FRQFHQWUDFLRQHV�VHJ~Q�FDGD�
WUDWDPLHQWR��ILQDOL]DGR�HO�WUDWDPLHQWR�GH�GHVLQIHFFLyQ�
ODV� VHPLOODV� IXHURQ� HQMXDJDGDV� FRQ DJXD� GHVWLODGD�
HVWpULO� WUHV� YHFHV� \� VH� SURFHGLy� D� UHDOL]DU� OD� VLHPEUD�
HQ�WXERV�FRQ�PHGLR��06���SUHYLDPHQWH�SUHSDUDGRV�\�
HVWHULOL]DGRV�

9DULDFLRQHV�GH�GHVLQIHFFLyQ

(Q�DOJXQRV�HQVD\RV� OXHJR�GHO� �SURFHGLPLHQWR�
EDVH� GH� GHVLQIHFFLyQ�� VH� UHDOL]y� XQD� VHJXQGD�
GHVLQIHFFLyQ� FRQ� KLSRFORULWR� GH� VRGLR� HQ� XQD�
FRQFHQWUDFLyQ� GH� ���� �� GXUDQWH� �� PLQ�� \� HQMXDJXH�
FRQ�DJXD�GHVWLODGD�HVWpULO�WUHV�YHFHV�

(Q� HO� ORWH� GH� VHPLOODV� %� VH� HYDOXDURQ�
WUDWDPLHQWRV� GH� GHVLQIHFFLyQ� DSOLFDQGR� HO�
SURFHGLPLHQWR�EDVH�FRQ�XQ�SRUFHQWDMH�GH�KLSRFORULWR�
GH� VRGLR� GHO� ��� GXUDQWH� ��� PLQXWRV� GH� H[SRVLFLyQ�
�%DVH��\�DXPHQWDQGR�OD�GRVLV�GHO�GHVLQIHFWDQWH�DO����
\�HO�WLHPSR�GH�H[SRVLFLyQ�D����PLQ���DO�TXH�VH�OODPy�
WUDWDPLHQWR� 4XtPLFR� SRU� HIHFWXDUVH� XQD�
HVFDULILFDFLyQ�TXtPLFD�HQ�OD�FREHUWXUD�GH�ODV�VHPLOODV�

7DPELpQ� VH� HIHFWXy� XQ� SUHWUDWDPLHQWR� D� ODV�
VHPLOODV�GH�HVFDULILFDFLyQ�PHFiQLFD��SDUD� OR�FXDO� ODV�
PLVPDV� IXHURQ� HVFDULILFDGDV� FRQ� SDSHO� OLMD� GH� JUDQR�
ILQR�����GXUDQWH����PLQ��\�SRVWHULRUPHQWH�ODV�PLVPDV�
IXHURQ� GHVLQIHFWDGDV� VHJ~Q� HO� SURFHGLPLHQWR� EDVH�
�7DEOD����

3DUD� FDGD� WUDWDPLHQWR� HO� Q~PHUR� GH�
UHSHWLFLRQHV� IXH� GH� ��� VHPLOODV�� VLHQGR� OD� VHPLOOD� OD�
XQLGDG�H[SHULPHQWDO�

(VWDEOHFLPLHQWR� GHO� PDWHULDO� YHJHWDO� HQ� HO�
FXOWLYR�LQ�YLWUR

/D�GHVLQIHFFLyQ�GHO�PDWHULDO�YHJHWDO�VH�UHDOL]y�
FRQ� VXVWDQFLDV� GHVLQIHFWDQWHV� \� HVWDEOHFLPLHQWR� GHO�
PLVPR�HQ�PHGLRV�GH�FXOWLYR� LQ�YLWUR DGHFXDGRV�SDUD�
OD�IDVH�D�HYDOXDU��)LJXUD�����

7DEOD����(QVD\RV�GH�GHVLQIHFFLyQ�HQ�VHPLOODV�GH�/RUR�EODQFR�FRUUHVSRQGLHQWHV�DO�ORWH�GH�FRVHFKD�$�
7DEOH���7HVWV�VHHGV�GLVLQIHFWLRQ�RI�/RUR EODQFR��%DWFK�$�

(QVD\R +LSRFORULWR�GH�
VRGLR����

7LHPSR�GH�
H[SRVLFLyQ��PLQ�

3UH�7UDW��GH�VHPLOODV

� ��� �� %DVH
� ��� �� %DVH
� ����\������ �� 'REOH�GHVLQIHFFLyQ
� ����\������ �� 'REOH�GHVLQIHFFLyQ

7DEOD����(QVD\RV�GH�GHVLQIHFFLyQ�HQ�VHPLOODV�GH�/RUR�EODQFR�FRUUHVSRQGLHQWHV�DO�ORWH�GH�FRVHFKD�%�
7DEOH��7HVWVVHHGV�GLVLQIHFWLRQ�RI�/RUR�EODQFR��%DWFK %�

(
QVD\R

+LSRFORULWR�GH�
VRGLR����

7LHPSR�GH�H[SRVLFLyQ�
�PLQ�

3UH�7UDW��GH�
VHPLOODV

� ��� �� %DVH
� ��� �� 4XtPLFR
� ��� �� 0HFiQLFR
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)LJXUD����D�'HVLQIHFFLyQ�GH�VHPLOODV��E�(VWDEOHFLPLHQWR�GH�VHPLOODV��F�6HPLOODV�HVWDEOHFLGDV�HQ�06�
)LJXUH����D�'LVLQIHFWLRQ�RI�VHHGV��E�(VWDEOLVKPHQW�RI�VHHGV��F�6HHGV�LQ�YLWUR�

(O� PHGLR� GH� FXOWLYR� EDVDO� HPSOHDGR� IXH�
0XUDVKLJH�\�6NRRJ��06��������VXSOHPHQWDGR�FRQ���
�� GH� VDFDURVD�� HQ� HVWDGR� VHPLVyOLGR� JHOLILFDGR� FRQ�
������GH�DJDU��(O�S+�GHO�PHGLR�GH�FXOWLYR�IXH�GH�����
\�VH�HVWHULOL]y�HQ�DXWRFODYH�D����q&�GH�WHPSHUDWXUD�\�
����NJ�FP��GH�SUHVLyQ�GXUDQWH����PLQXWRV��

/DV� FRQGLFLRQHV� GH� FXOWLYR� IXHURQ�� HQ�
RVFXULGDG��HO�WLHPSR�QHFHVDULR�SDUD�OD�JHUPLQDFLyQ�GH�
ODV� VHPLOODV� \� SRVWHULRUPHQWH� ODV� JHUPLQDGDV� VH�
OOHYDURQ� D� OX]� FRQ�XQ� IRWRSHULRGR�GH����KRUDV� OX]� \�
WHPSHUDWXUD�GH�����&��� ���&�

'LVHxR�H[SHULPHQWDO�\�DQiOLVLV�HVWDGtVWLFR

(Q� WRGRV� ORV� FDVRV� VH� XWLOL]y� XQ� GLVHxR�
H[SHULPHQWDO� FRPSOHWDPHQWH� DOHDWRUL]DGR�� FRQ� XQD�
GLVWULEXFLyQ� IDFWRULDO� GH� ORV� WUDWDPLHQWRV�� /D� XQLGDG�
H[SHULPHQWDO� HVWXYR� FRQVWLWXLGD�SRU� FDGD�XQR�GH� ORV�
H[SODQWHV� HYDOXDGRV�� /D� YDULDFLyQ� HQWUH� ORV�
WUDWDPLHQWRV� IXH� DQDOL]DGD� DSOLFDQGR� DQiOLVLV� GH�
YDULDQ]D� �$129$��� &XDQGR� HO� $129$� LQGLFy�
GLIHUHQFLDV� HQWUH� ODV� PHGLDV� GH� ORV� WUDWDPLHQWRV�� VH�
DSOLFy� HO� 7HVW� 'XQFDQ� GH� FRPSDUDFLRQHV� P~OWLSOHV��
SDUD� FRPSDUDU� ORV� WUDWDPLHQWRV� TXH� SUHVHQWDURQ�
GLIHUHQFLDV� VLJQLILFDWLYDV�� FRQ� Į�  � ������ SDUD� ODV�
YDULDEOHV�HYDOXDGDV�

/DV� YDULDEOHV� FRQVLGHUDGDV� SDUD� HYDOXDU� HO�
HIHFWR� GH� ORV� WUDWDPLHQWRV� IXHURQ�� �� GH�
FRQWDPLQDFLyQ� �GH� ODV� VHPLOODV�HVWDEOHFLGDV�\� ���GH�
JHUPLQDFLyQ�GH�ODV�PLVPDV�

5(68/7$'26�<�',6&86,Ï1�

(Q� ORV� HQVD\RV� GH� GHVLQIHFFLyQ� \�
HVWDEOHFLPLHQWR�UHDOL]DGRV�SDUD�HO� ORWH�GH�VHPLOODV�$�
\� WUDV� HIHFWXDU� ORV� DQiOLVLV� HVWDGtVWLFRV�� VH� REVHUYy�
TXH�� H[LVWHQ� GLIHUHQFLDV� VLJQLILFDWLYDV� HQWUH� ORV�
WUDWDPLHQWRV� �S�YDOXH�� ������� � SDUD� OD� YDULDEOH�
FRQWDPLQDFLyQ� \� S�YDOXH�� ������� SDUD� OD� YDULDEOH�
JHUPLQDFLyQ��� (Q� OR� TXH� UHVSHFWD� D� SRUFHQWDMH� GH�
FRQWDPLQDFLyQ� GH� ORV� H[SODQWHV�� HO� SRUFHQWDMH� GH�

KLSRFORULWR�GH� VRGLR� H[SOLFD� ODV�GLIHUHQFLDV� HQWUH� ORV�
WUDWDPLHQWRV��PLHQWUDV�TXH�XQD�VHJXQGD�GHVLQIHFFLyQ�
\� OD� LQWHUDFFLyQ� HQWUH� ORV� IDFWRUHV� HYDOXDGRV� QR�
LQIOX\HURQ�VREUH�OD�YDULDEOH�HVWXGLDGD��

&RQ� UHVSHFWR�D� OD� JHUPLQDFLyQ� LQ�YLWUR GH� ODV�
VHPLOODV� VH� REVHUYy� TXH�� OD PLVPD� IXH� SDXODWLQD�
GXUDQWH�WRGR�HO�WLHPSR�HQ�HO�TXH�VH�GHVDUUROODURQ�ORV�
HQVD\RV������GtDV���ORJUiQGRVH�XQ�SRUFHQWDMH�Pi[LPR�
GH� JHUPLQDFLyQ� GH� SOiQWXODV� HQ� HO� WUDWDPLHQWR� ��
�7DEOD���\�)LJXUD����

7DEOD��� 3RUFHQWDMH� GH� FRQWDPLQDFLyQ� \�
JHUPLQDFLyQ�GH�VHPLOODV��OXHJR�GH�ORV�WUDWDPLHQWRV�
GH�GHVLQIHFFLyQ��$�ORV�����GtDV�GHO�HVWDEOHFLPLHQWR��
/RWH�GH�VHPLOODV�$�
7DEOH� ��� 3HUFHQWDJH� RI� VHHGV� FRQWDPLQDWLRQ� DQG�
JHUPLQDWLRQ� VHHGV�� DIWHU� GLVLQIHFWLRQ� WUHDWPHQWV��
$W�����GD\V�RI�WKH�HVWDEOLVKPHQW��6HHGV�EDWFK�$�

(
QVD\R

��GH�
&RQWDPLQDFLyQ

��GH�
*HUPLQDFLyQ

� ����DE �����DE
� ����DE �����DE
� ����E �����E
� ��D �����D

3DUD� FDGD� HYDOXDFLyQ�� HQVD\RV� LGHQWLILFDGRV�
FRQ� OHWUDV� LJXDOHV� HQ� OD� PLVPD� YDULDEOH� GH� DQiOLVLV��
LQGLFDQ�TXH�QR�VRQ�VLJQLILFDWLYDPHQWH�GLVWLQWRV�GDGR�
Į ����� VHJ~Q� FRPSDUDFLyQ� P~OWLSOH� GH� PHGLDV� GH�
'XQFDQ�

Ă ď Đ
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(Q� ORV� HQVD\RV� GH� GHVLQIHFFLyQ� \�
HVWDEOHFLPLHQWR�UHDOL]DGRV�SDUD�HO� ORWH�GH�VHPLOODV�%�
\� WUDV� HIHFWXDU� ORV� DQiOLVLV� HVWDGtVWLFRV�� VH� REVHUYy�
TXH�� SDUD� OD� YDULDEOH� FRQWDPLQDFLyQ� GH� H[SODQWH� QR�
H[LVWLHURQ�GLIHUHQFLDV�VLJQLILFDWLYDV��7DEOD����

6LQ� HPEDUJR�� HQ� OR� TXH� UHVSHFWD� D� OD�
JHUPLQDFLyQ�GH� ODV� VHPLOODV� VH� REVHUYDURQ�PDUFDGDV�
GLIHUHQFLDV�HQ�ORV�WUDWDPLHQWRV�HYDOXDGRV��7DEOD����

(Q� HO� WUDWDPLHQWR� �� HQ� HO� FXDO� ODV� VHPLOODV�
VXIULHURQ�XQD�HVFDULILFDFLyQ�PHFiQLFD��OD�JHUPLQDFLyQ�
IXH� DFHOHUDGD�� REWHQLpQGRVH� XQ� ���� GH� VHPLOODV�
JHUPLQDGDV� D� ORV� ��� GtDV� GHO� HVWDEOHFLPLHQWR��

ORJUiQGRVH�XQ�Pi[LPR�GH�JHUPLQDFLyQ�GH���������D�
ORV����GtDV�GHO�HVWDEOHFLPLHQWR��(Q�ORV�WUDWDPLHQWRV���
\� ��� OD� JHUPLQDFLyQ� IXH� JUDGXDO� GXUDQWH� WRGR� HO�
WLHPSR�GHO�HQVD\R������GtDV��

)LJXUD����6HPLOODV�JHUPLQDGDV�LQ�YLWUR��HVWDGR�GH�SODQWXODV��
)LJXUH����<RXQJ�SODQWV�RI�%��GHQVLIORUD�GHYHORSHG�LQ�YLWUR�

7DEOD��� 3RUFHQWDMH�GH�FRQWDPLQDFLyQ GH�VHPLOODV OXHJR�GH�ORV�WUDWDPLHQWRV�GH�GHVLQIHFFLyQ��/RWH�GH�VHPLOODV�
%
7DEOH��� 3HUFHQWDJH RI�VHHGV FRQWDPLQDWLRQ�DIWHU�GLVLQIHFWLRQ�WUHDWPHQWV��6HHG�EDWFK %�

(YDOXDFLyQ
S�

YDOXH

(QVD\R�� (QVD\R�� (QVD\R��

��
&RQWDPLQDFLyQ

��
&RQWDPLQDFLyQ

��
&RQWDPLQDFLyQ

D�ORV����GtDV ������ � D � D ����

D�ORV����GtDV ������ � D � D ����

D�ORV����GtDV ������ � D � D ����

D�ORV����GtDV ������ � D � D ����

D�ORV����GtDV ������ � D � D ����

D�ORV�����GtDV ������ � D � D ����

3DUD� FDGD� HYDOXDFLyQ�� HQVD\RV� LGHQWLILFDGRV� FRQ� OHWUDV� LJXDOHV�� LQGLFDQ� TXH� QR� VRQ� VLJQLILFDWLYDPHQWH�
GLVWLQWRV�GDGR�Į �����VHJ~Q�FRPSDUDFLyQ�P~OWLSOH�GH�PHGLDV�GH�'XQFDQ�
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7DEOD���3RUFHQWDMH�GH�JHUPLQDFLyQ GH�VHPLOODV OXHJR�GH�ORV�WUDWDPLHQWRV�GH�GHVLQIHFFLyQ��/RWH�GH�VHPLOODV�%
7DEOH��� 3HUFHQWDJH�RI�VHHGV�JHUPLQDWLRQ��DIWHU�GLVLQIHFWLRQ�WUHDWPHQWV��6HHGV EDWFK %�

(YDOXDF
LyQ

S�
YDOXH

(QVD\R�� (QVD\R��� (QVD\R��

��*HUPLQDFLyQ
��

*HUPLQDFLyQ
��*HUPLQDFLyQ

D�ORV����GtDV ������� ����� ����� �����

D�ORV����GtDV ������� ����� ����� �����

D�ORV����GtDV ������ ����� ����� �����

D�ORV����GtDV ������ ����� ����� �����

D�ORV����GtDV ������ ����� ����� �����

D�ORV�����GtDV ������ ����� ����� �����

3DUD�FDGD�HYDOXDFLyQ��HQVD\RV�LGHQWLILFDGRV�FRQ�OHWUDV�LJXDOHV��LQGLFDQ�TXH�QR�VRQ�VLJQLILFDWLYDPHQWH�GLVWLQWRV�GDGR�
Į �����VHJ~Q�FRPSDUDFLyQ�P~OWLSOH�GH�PHGLDV�GH�'XQFDQ�

&21&/86,Ï1

/RV�UHVXOWDGRV�REWHQLGRV�SHUPLWHQ�DUULEDU�D�ODV�
VLJXLHQWHV�FRQFOXVLRQHV�

7RGRV� ORV� WUDWDPLHQWRV� GH� GHVLQIHFFLyQ�
HYDOXDGRV� PRVWUDURQ� EDMRV� R� QXORV� SRUFHQWDMHV� GH�
FRQWDPLQDFLyQ� GH� ODV� VHPLOODV� HVWDEOHFLGDV�� QR�
PRVWUDQGR� GLIHUHQFLDV� HQWUH� ORV� WUDWDPLHQWRV� GH�
VLPSOH�\�GREOH�GHVLQIHFFLyQ�

(O�PD\RU�SRUFHQWDMH�GH�VHPLOODV�JHUPLQDGDV�VH�
ORJUy� FRQ� OD� HVFDULILFDFLyQ� PHFiQLFD�� DVLPLVPR� HO�
WLHPSR�QHFHVDULR�SDUD�OD�JHUPLQDFLyQ�GH�ODV�VHPLOODV�
VH�ORJUD�GLVPLQXLU�JUDFLDV�D�OD�UXSWXUD�PHFiQLFD�GH�OD�
FXELHUWD�VHPLQDO�

%,%/,2*5$)Ë$

(,%/��%���9HUD��1���0HQGH]��5��������6LOYLFXOWXUD�
GH� ��� HVSHFLHV� DUEyUHDV� QDWLYDV� FRQ� SRWHQFLDOLGDGHV�
SDUD� OD� SURGXFFLyQ� GH� PDGHUD� \� RWURV� XVRV�
DOWHUQDWLYRV��6$*3\$�3($���)&)��81D0�

(,%/�� %��� %DUWK�� 6�5��� 0RQWDJQLQL�� )���
3DODYHFLQR�� -�� /RSH]�� 0�� $��� 'UH\HU�� 1�� ������
(VSHFLHV� QDWLYDV� GH� XVR� P~OWLSOH� HQ� iUHDV� GH�
UHVWDXUDFLyQ�HQ�OD�SURYLQFLD�GH�0LVLRQHV��$FWDV���DV�
-RUQDGDV�7pFQLFDV�)RUHVWDOHV�\�$PELHQWDOHV��)DFXOWDG�
GH� &LHQFLDV� )RUHVWDOHV�� 81D0� � (($� 0RQWHFDUOR��
,17$��

(,%/��%���*RQ]iOH]��&���2WHJXL��0��\�'UH\HU��1��
������ � 3URWRFRORV� WHQWDWLYRV� SDUD� OD� SURSDJDFLyQ� GH�
���HVSHFLHV�QDWLYDV�GH� LQWHUpV�SURGXFWLYR�GH� OD�VHOYD�
PLVLRQHUD��$FWDV���DV� -RUQDGDV�7pFQLFDV�)RUHVWDOHV�\�
$PELHQWDOHV��)DFXOWDG�GH�&LHQFLDV�)RUHVWDOHV��81D0�
� (($�0RQWHFDUOR��,17$�

0,5$1'$��'��(��.HOOHU��+��$���$PDULOOD��:��%��
5LWWHU�� /�� ,QVDXUUDOGH�� &�� )�� ������ 5HFXUVRV�
DSLERWiQLFRV� HQ� ]RQD� GH� DSLDULRV� 0LVLRQHV��
$UJHQWLQD��$FWDV���DV�-RUQDGDV�7pFQLFDV�)RUHVWDOHV�\�

$PELHQWDOHV�� )DFXOWDG� GH� &LHQFLDV� )RUHVWDOHV��
81D0���(($�0RQWHFDUOR��,17$��

0,5$1'$��'��� $TXLQR��'��� 3HOOL]]HU��1���9LHU��
)���9LHU�� /��� ,Q]DXUUDOGH��&���$OPDGD��&�� \� 6DOJDGR��
&�� ������&DUDFWHUL]�DFLyQ�SROtQLFD�GH�PLHOHV�GH�$SLV�
PHOOLIHUD�� 3URGXFLGDV� HQ�0LVLRQHV��$UJHQWLQD��$FWDV�
-RUQDGDV� &LHQWtILFDV� 7HFQROyJLFDV�� ���� DQLYHUVDULR�
81D0�

0217$*1,1,�� )��� (LEO�� %��� )HUQDQGH]�� 5�� \�
%UHZHU��0��������(VWUDWHJLDV�SDUD�OD�UHVWDXUDFLyQ�GH�
SDLVDMHV� IRUHVWDOHV�� ([SHULHQFLDV� HQ� 0LVLRQHV��
$UJHQWLQD�� $FWDV� ,,� &RQJUHVR� )RUHVWDO�
/DWLQRDPHULFDQR�,8)52��&KLOH��7DOFD�

085$6+,*(� 7�� \� 6NRRJ� )�� ������ $UHYLVHG�
PHGLXP�IRU�UDSLG�JURZWK�DQG�ELRDVVD\V�ZLWK�WDEDFFR�
WLVVXH�3K\V3ODQW��������������


