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7DPDxR�PtQLPR�PXHVWUDO�SDUD�FDUDFWHUHV�DQDWyPLFRV�GH�&RU\PELD�

WRUHOOLDQD �)��0XHOO���.�'��+LOO�	�/�$�6��-RKQVRQ�

0LQLPXP�VDPSOH�VL]H�IRU�DQDWRPLFDO�WUDLWV�RI�&RU\PELD�WRUHOOLDQD �)��

0XHOO���.�'��+LOO�	�/�$�6��-RKQVRQ�

*LPHQH]��&DUOD�$����%UXQR��&����/ySH]��-�$����0DUWLQH]�0HLHU��$��

� %HFDULD�,17$�&21,&(7���)DFXOWDG�&V��$JURSHFXDULDV��81&��8)\0$�,17$�
&21,&(7��&yUGRED��� (($�,17$�%HOOD�9LVWD��&RUULHQWHV��� (($�,17$�%DULORFKH��5tR�

1HJUR�

JLPHQH]�FDUOD#LQWD�JRE�DU

5HVXPHQ

&RU\PELD� WRUHOOLDQD HV� XQD� HVSHFLH� TXH� KD� DGTXLULGR� UHOHYDQFLD� GHVGH� HO� SXQWR� GH� YLVWD� GHO�
PHMRUDPLHQWR�JHQpWLFR�SRU�VX�WROHUDQFLD�D�KHODGDV�\�DO�HVWUpV�KtGULFR��HQWUH�RWURV��/DV�FDUDFWHUtVWLFDV�
DQDWyPLFDV�GH�OD�PDGHUD�\�OD�WROHUDQFLD�DO�IULR�WLHQHQ�UHODFLyQ�GHVGH� OD�UHVLVWHQFLD�D�OD�FDYLWDFLyQ�GHO�
[LOHPD�HQ�GLIHUHQWHV�HVSHFLHV�IRUHVWDOHV��3RU�WDO��HV�QHFHVDULR�UHDOL]DU�XQ�DQiOLVLV�DQDWyPLFR�SUHFLVR��
(O� REMHWLYR� GH�HVWH� WUDEDMR� IXH�GHWHUPLQDU�HO� WDPDxR�PtQLPR�GH�PXHVWUD� �700��SDUD�GRV�YDULDEOHV�
DQDWyPLFDV�� GLiPHWUR� GH� OXPHQ� \� HVSHVRU� GH� SDUHG� GH� ILEUD�� 3DUD� HOOR� VH� XWLOL]y� XQD�PHWRGRORJtD�
SDUDPpWULFD�\�RWUD�QR�SDUDPpWULFD��/RV�UHVXOWDGRV�LQGLFDQ�TXH�HO�700�SDUD�ORV�DWULEXWRV�DQDWyPLFRV�
RVFLODQ�HQ�XQ�UDQJR�GH�Q ����± ���PHGLFLRQHV�SDUD�REWHQHU�XQD�HVWLPDFLyQ�FRQ�XQD�YDULDELOLGDG�GHO�
���

3DODEUDV�FODYH��7DPDxR�PtQLPR�GH�PXHVWUD��DQDWRPtD�GH�OD�PDGHUD��WROHUDQFLD�D�KHODGDV�

$EVWUDFW

&RU\PELD� WRUHOOLDQD KDV� EHFRPH� LPSRUWDQW� IURP� WKH� SHUVSHFWLYH� RI� IRUHVW� EUHHGLQJ� EHFDXVH� RI� LWV�
WROHUDQFH�WR�IURVW�DQG�ZDWHU�VWUHVV��DPRQJ�RWKHUV��7KH�DQDWRPLFDO�WUDLWV�RI�ZRRG�DQG�FROG�WROHUDQFH�DUH�
UHODWHG� IURP� WKH� UHVLVWDQFH� WR� [\OHP� FDYLWDWLRQ� LQ� GLIIHUHQW� IRUHVW� VSHFLHV�� 7KHUHIRUH�� DQ� DFFXUDWH�
DQDWRPLFDO�DQDO\VLV� LV�QHFHVVDU\��7KH�DLP�RI� WKLV�ZRUN�ZDV� WR�GHWHUPLQH� WKH�PLQLPXP�VDPSOH�VL]H�
�066��IRU� WZR�DQDWRPLFDO�YDULDEOHV�� OXPHQ�GLDPHWHU�DQG�ILEUH�ZDOO� WKLFNQHVV��$�SDUDPHWULF�DQG�QRQ�
SDUDPHWULF�PHWKRGRORJ\�ZHUH�XVHG��7KH�UHVXOWV�VXJJHVW�WKDW�WKH�066�IRU�DQDWRPLFDO�WUDLWV�UDQJH�IURP�
Q ����± ���PHDVXUHPHQWV�WR�REWDLQ�DQ�HVWLPDWH�ZLWK�D�YDULDELOLW\�RI����

.H\ZRUGV��0LQLPXP�VDPSOH�VL]H��ZRRG�DQDWRP\��FROG�KDUGLQHVV�

,QWURGXFFLyQ

&RU\PELD� WRUHOOLDQD �)�� 0XHOO��� .�'�� +LOO� 	� /�$�6�� -RKQVRQ� HV� XQD� HVSHFLH� QDWLYD� GHO� QRUWH� GH�
4XHHQVODQG�� $XVWUDOLD�� $FWXDOPHQWH�� IRUPD� SDUWH� GH� SURJUDPDV� GH�PHMRUDPLHQWR� JHQpWLFR� IRUHVWDO��
FRPR�SDUHQWDO� IHPHQLQR� SDUD� OD� REWHQFLyQ�GH�KtEULGRV�GHELGR�D�VXV�FDUDFWHUtVWLFDV�DGDSWDWLYDV�� VX�
WROHUDQFLD�D�KHODGDV�\�VX�FDSDFLGDG�UL]RJpQLFD��/HH�HW�DO���������5HLV�HW�DO���������\�FRPR�HVSHFLH�SXUD�
HQ� FRUWLQDV� URPSHYLHQWRV� �5RFNZRRG� HW� DO��� ������� $Vt� FRPR� ODV� FDUDFWHUtVWLFDV� GH� DGDSWDELOLGDG�
DPELHQWDO��OD�WROHUDQFLD�DO�IULR�HV�XQ�DWULEXWR�GHVHDEOH�HQ�ORV�PDWHULDOHV�JHQpWLFRV�SDUD�DTXHOODV�]RQDV�
PDUJLQDOHV� GH�$UJHQWLQD�� HQ� GRQGH� ODV� EDMDV� WHPSHUDWXUDV� VRQ� OHWDOHV� D� HGDGHV� MXYHQLOHV� SDUD� ODV�
SODQWDFLRQHV�FRPHUFLDOHV�

$QWHFHGHQWHV�HQ�RWUDV�HVSHFLHV�IRUHVWDOHV�LQGLFDQ�TXH�H[LVWH�XQD�UHODFLyQ�HQWUH�OD�WROHUDQFLD�DO�IULR�\�
ODV� FDUDFWHUtVWLFDV� DQDWyPLFDV� GH�PDGHUD� GHVGH� VX� URO� HQ� OD� UHVLVWHQFLD� D� OD� FDYLWDFLyQ� GHO� [LOHPD�
�%DURWWR� HW� DO��� ������ 6SHUU\� 	� 6XOOLYDQ�� ������� (V� SRU� HOOR� TXH� OD� FXDQWLILFDFLyQ� GH� ORV� HOHPHQWRV�
DQDWyPLFRV� HV� GH� YLWDO� LPSRUWDQFLD� DO� SHUPLWLU� UHDOL]DU� ODV� HVWLPDFLRQHV� ySWLPDV� GH� ORV� SDUiPHWURV�
JHQpWLFRV� \� KHUHGDELOLGDGHV�� SDUD� OD� VHOHFFLyQ� \� UHSURGXFFLyQ� GH� PDWHULDOHV� FRQ� FDUDFWHUtVWLFDV�
GHVHDEOHV��FRPR�VHU�VXV�SURSLHGDGHV�ItVLFDV�\�PHFiQLFDV�\�VXV�DWULEXWRV�HFRILVLROyJLFRV��&DUOTXLVW��
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�������6LQ�HPEDUJR��D~Q�QR�VH�KD�GLOXFLGDGR�HO�URO�GH� ORV�HOHPHQWRV�DQDWyPLFRV�HQ�UHODFLyQ�FRQ� OD�
WROHUDQFLD�D�KHODGDV�SDUD�&��WRUHOOLDQD �&7��

(VWXGLRV� SUHOLPLQDUHV� VRQ� ~WLOHV� SDUD� HYLWDU� XQD� UHFROHFFLyQ� GH� GDWRV� SRFR� UHSUHVHQWDWLYD� GH� OD�
SREODFLyQ��WDO�TXH ORV�HVWDGtVWLFRV�PXHVWUDOHV�HVWLPDGRV�VHDQ�LQFRQVLVWHQWHV��LQHILFLHQWHV�\�VHVJDGRV�
�%DO]DULQL�HW�DO����������&XDQGR�ORV�GDWRV�VRQ�VRPHWLGRV�D�HVWXGLRV�FRPSDUDWLYRV�SDUD�VHOHFFLyQ�GH�
LQGLYLGXRV� FRQ� FDUDFWHUtVWLFDV� DQDWyPLFDV� VXSHULRUHV�� XQ� WDPDxR� PXHVWUDO� PHQRU� DO� QHFHVDULR�
LQFUHPHQWD�OD�SUREDELOLGDG�GH�FRPHWHU�HUURU�GH�WLSR�,,��ȕ���8Q�DXPHQWR�GH�ȕ�SURYRFD�XQD�GLVPLQXFLyQ�
GH�OD�SRWHQFLD�GH�XQD�SUXHED�HVWDGtVWLFD����ȕ��SDUD�HQFRQWUDU�GLIHUHQFLDV�VLJQLILFDWLYDV��3RU�HO�FRQWUDULR��
DO� UHDOL]DU� XQ� HOHYDGR� Q~PHUR GH� PHGLFLRQHV�� VH� LQFXUULUtD� HQ� FRQVXPR� GH� WLHPSR� \� UHFXUVRV�
HFRQyPLFRV�LQQHFHVDULRV��([LVWHQ�WUDEDMRV�GH�WDPDxR�PtQLPR�PXHVWUDO�SDUD�FDUDFWHUHV�FRPR�GHQVLGDG�
GH�OD�PDGHUD��GD�3iVFRD�HW�DO����������VLQ�HPEDUJR��H[LVWH�XQ�YDFtR�HQ�HO�FRQRFLPLHQWR�GHO�Q~PHUR�GH�
REVHUYDFLRQHV�ySWLPR�D�UHFROHFWDU�SDUD�HVWLPDU�ORV�YDORUHV�LQGLYLGXDOHV�GH�ORV�FDUDFWHUHV�DQDWyPLFRV�
GH� &7�� TXH� UHSUHVHQWH� REMHWLYDPHQWH� \� FRQ� SUHFLVLyQ� ODV� GLPHQVLRQHV� FHOXODUHV�� HYLWDQGR� ODV�
GHVYHQWDMDV�GH�XQD�VXEHVWLPDFLyQ��(O�REMHWLYR�GH�HVWH�WUDEDMR�IXH�HVWLPDU�HO�WDPDxR�PtQLPR�PXHVWUDO�
SDUD�GLiPHWUR�GH� OXPHQ�GH�ILEUD�\�HVSHVRU�GH�SDUHG�GH�ILEUD��FRQ�XQ�QLYHO�GH�SUHFLVLyQ�\�FRQILDQ]D�
DSURSLDGRV�SDUD�UHDOL]DU�LQIHUHQFLDV�

0DWHULDOHV�\�0pWRGRV

6H�DQDOL]DURQ�ORV�FDUDFWHUHV�DQDWyPLFRV��HVSHVRU�GH�SDUHG�\�GLiPHWUR�GH�OXPHQ�GH�ILEUDV��GH���iUEROHV�
GH���DxRV�GH�HGDG�SODQWDGRV�HQ�XQ�HQVD\R�GH�SURJHQLHV�GH�PHGLRV�KHUPDQRV��XELFDGRV�HQ OD�(($�
,17$�&RQFRUGLD��(QWUH�5tRV��$UJHQWLQD������������6������������(� (O�PDWHULDO�XWLOL]DGR�FRUUHVSRQGH�D�
��IDPLOLDV�GH�&7��VHOHFFLRQDGDV�SRU�VX�IXHQWH�GH�VHPLOOD���([�,)21$��*R\D��&RUULHQWHV��$UJHQWLQD������
���6�� ���� ���2�� SDUD� ODV� IDPLOLDV� GHQRPLQDGDV� ����� ����� ���� \� ����� ,17$��%HOOD�9LVWD�&RUULHQWHV��
$UJHQWLQD����������6����������2��SDUD� OD� IDPLOLD������\�+HOHQYDOH����.P�6RXWK�RI�&RRNWRZQ���4/'��
6HHG(QHUJ\��$XVWUDOLD����������6����������(��SDUD�OD�IDPLOLD������

3DUD�HO�HVWXGLR�VH�REWXYLHURQ�PXHVWUDV�GH�PDGHUD�GH�FDGD�iUERO�D�����P�GH�DOWXUD��XWLOL]DQGR�HO�EDUUHQR�
GH�3UHVVOHU��$�SDUWLU�GH�pVWDV��FRQ�XQ�PLFUyWRPR�GH�GHVOL]DPLHQWR�VH�REWXYLHURQ�FRUWHV�WUDQVYHUVDOHV�
SDUD�OD�PHGLFLyQ�GH�YDULDEOHV�DQDWyPLFDV��/RV�FRUWHV�KLVWROyJLFRV�GH����ȝP�GH�HVSHVRU�\�WHxLGRV�FRQ�
VDIUDQLQD� ���� Y�Y��� IXHURQ� PRQWDGRV� HQ� PLFURVFRSLR� ySWLFR� �2O\PSXV� %+��� -DSyQ�� XWLOL]DQGR� XQ�
DXPHQWR�GH����[��\�FRQ FiPDUD�GLJLWDO��6RQ\�'6&�:�����LQFRUSRUDGD��(O�SURFHVDPLHQWR�GH�LPiJHQHV�
IXH�UHDOL]DGD�D�WUDYpV�GHO�VRIWZDUH�,PDJH3UR�3OXV��0HGLD�&\EHUQHWLFV��86$�

6H�PLGLHURQ�HQ� ODV� LPiJHQHV�GLJLWDOHV�GH� ORV�FRUWHV� WUDQVYHUVDOHV� ORV�YDORUHV�GHO�HVSHVRU�GREOH�GH�
SDUHG�GH ODV�ILEUDV��TXH�DO�GLYLGLUORV�SRU���DUURMDQ�HO�HVSHVRU�GH�SDUHG��ȝP��(3���\�HO�GLiPHWUR�GH�OXPHQ�
GH�ODV�ILEUDV��ȝP��'/)���(Q�WRWDO�VH�WRPDURQ����LPiJHQHV�SRU�LQGLYLGXR�DQDOL]DGR�\�GH�FDGD�LPDJHQ��VH�
REWXYLHURQ����PHGLFLRQHV�GH�FDGD�YDULDEOH�DQDWyPLFD��WRWDOL]DQGR�����REVHUYDFLRQHV�DQDWyPLFDV�SRU�
LQGLYLGXR�

6H� HVWLPDURQ�PHGLGDV� GHVFULSWLYDV� \� HVWDGtVWLFRV�PXHVWUDOHV� XWLOL]DGRV� SDUD� HO� FiOFXOR� GHO� WDPDxR�
PXHVWUDO��3DUD�OD�REWHQFLyQ�GH�UHVXOWDGRV�VH�XWLOL]y�HO�VRIWZDUH�,QIRVWDW��'L�5LHQ]R�HW�DO���������

6H�UHDOL]y�XQD�HVWLPDFLyQ�SDUDPpWULFD�GHO�7DPDxR�0tQLPR�0XHVWUDO��700��EDVDGR�HQ�OD�GLVWULEXFLyQ�W�
GH�6WXGHQW�VHJ~Q�OD�VLJXLHQWH�IRUPXOD�

݊ 
൫ʹ ڄ ଵିఈോଶݐ ڄ ൯ݏ

ଶ

ܿ

'RQGH��Q UHSUHVHQWD�OD�FDQWLGDG�GH�PHGLFLRQHV�D�PXHVWUHDU��6� OD�YDULDQ]D�PXHVWUDO��OD�FRQILDQ]D����
Į�� GH� OD� HVWLPDFLyQ�� EDMR� HO� HVWDGtVWLFR� W� GH�6WXGHQW�� \� F OD� DPSOLWXG� GHO� LQWHUYDOR� GH� FRQILDQ]D� ^H�
HVWLPDURQ�ORV�OtPLWHV�GHO�LQWHUYDOR�GH�FRQILDQ]D��,&��SDUD�XQD�GLVWULEXFLyQ�W�GH�6WXGHQW�FRQ���QLYHOHV�GH�
FRQILDQ]D �����������\������

7DPELpQ�VH�UHDOL]y�XQD�HVWLPDFLyQ�QR�SDUDPpWULFD�GHO�700��DSOLFDQGR�HO�PpWRGR�GH�PXHVWUHR�\�UH�
PXHVWUHR�FRQ�UHSRVLFLyQ�ERRVWUDS �(IURQ���������(O�WDPDxR�PXHVWUDO��Q��IXH�YDULDQGR�GH���HQ����HV�GHFLU�
GHVGH�Q ��KDVWD�Q ���FRQ�����UHSHWLFLRQHV�ERRVWUDS SRU�FDGD�WDPDxR�PXHVWUDO�

5HVXOWDGRV�\�&RQFOXVLRQHV

6H�SXHGHQ�REVHUYDU�ORV�UHVXOWDGRV�GH�700�SDUD� ORV�GRV�FDUDFWHUHV�DQDWyPLFRV�HYDOXDGRV�HQ�FDGD�
IDPLOLD�GH�&7 HQ�OD�7DEOD����/D�YDULDEOH�'/)�HV�HO�FDUiFWHU�DQDWyPLFR�TXH�SUHVHQWD�ORV�YDORUHV�PiV�
DOWRV�GH�700�SDUD�OD�HVSHFLH��DUURMDQGR�XQ�SURPHGLR��HQWUH�WRGDV�ODV�IDPLOLDV��GH�700 ���SDUD�XQ�,&�
GH������7DQWR�(3�FRPR�'/)��VRQ�PHGLGDV�TXH�VH�XWLOL]DQ�HQ�FRQMXQWR�SDUD�OD�REWHQFLyQ�GHO�FDUiFWHU�
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DQDWyPLFR�DQFKR�GH�ILEUD��3RU�WDO�PRWLYR��HQ�IXQFLyQ�GH�ORV�UHVXOWDGRV�REWHQLGRV�HO�WDPDxR�ySWLPR�GH�
PHGLFLRQHV�SDUD�DPERV�FDUDFWHUHV�VH�HQFXHQWUD�GHQWUR�GHO�LQWHUYDOR�Q ����± ����

(Q�OD�)LJXUD����VH�JUDILFDQ�ORV�YDORUHV�GH�&RHILFLHQWH�GH�9DULDFLyQ�����&9��SDUD�FDGD�PXHVWUD�EURRVWUDS
SRU�FDUiFWHU�DQDWyPLFR�HYDOXDGR��6H�GHVWDFD��FRPR�HUD�GH�HVSHUDU�TXH�HO�&9�GLVPLQX\R�D�PHGLGD�TXH�
DXPHQWy�HO�WDPDxR�GH�PXHVWUD��WDQWR�SDUD�HO�FDUiFWHU�'/)��FRPR�SDUD�(3��(VWRV�UHVXOWDGRV�HYLGHQFLDQ�
TXH�FRQ�XQ�WDPDxR�PXHVWUDO�GH����PHGLFLRQHV��HO�&9�GH�OD�HVWLPDFLyQ�GH�ORV�FDUDFWHUHV�DQDWyPLFRV�
(3�\�'/)�HVWDUtDQ�SRU�GHEDMR�GHO������$Vt�PLVPR��WDPELpQ�VH�REVHUYD�TXH�WDPDxRV�PXHVWUDOHV�SRU�
HQFLPD�GH����PHGLGDV��WHQGUtDQ�XQD�YDULDFLyQ�GHO����HQ�OD�HVWLPDFLyQ�GH�ORV�FDUDFWHUHV�DQDWyPLFRV��
(VWRV� UHVXOWDGRV� LQGLFDQ�TXH�XQ�DXPHQWR�HQ�HO� WDPDxR�PXHVWUDO�SRU�HQFLPD�GH����QR�SURYRFD�XQD�
GLVPLQXFLyQ�GHO�&9�

7DEOD����(VWLPDFLyQ�GHO�WDPDxR�PtQLPR�PXHVWUDO�SDUD�ORV�FDUDFWHUHV�(3�\�'/)��FRQ�VXV�GLVWLQWRV�QLYHOHV�
GH�FRQILDQ]D�HQ�OD�HVWLPDFLyQ�GHO�,&�

7DEOH���DLQLPXP�VDPSOH�VL]H�HVWLPDWLRQ�IRU�(3�DQG�'/)�WUDLWV��ZLWK�WKHLU�GLIIHUHQW�FRQILGHQFH�OHYHOV�LQ�
WKH�&,�HVWLPDWLRQ�

,GHQWLILFDFLRQ�
GHO�,QGLYLGXR

&RQILDQ]D�
GHO�

,QWHUYDOR

(3 '/)

$PSOLWXG�
,&

7DPDxR�PtQLPR�
PXHVWUDO��Q��
HVWLPDGR�SDUD�

GLIHUHQWHV�QLYHOHV�
GH�VLJQLILFDQFLD��Į�

$PSOLWXG�
,&

7DPDxR�PLQLPR�
PXHVWUDO��Q��
HVWLPDGR�SDUD�

GLIHUHQWHV�QLYHOHV�
GH�VLJQLILFDQFLD��Į�
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)LJXUD��� (VWLPDFLyQ�GH�OD�YDULDELOLGDG�PXHVWUDO�HQ�IXQFLyQ�GHO�WDPDxR�PXHVWUDO�D�WUDYpV�GH�XQ�PpWRGR�
QR�SDUDPpWULFR�GH�PXHVWUHR�\�UH�PXHVWUHR�FRQ�UHSRVLFLyQ�ERRVWUDS��6tPERORV��WULiQJXORV�UHSUHVHQWD�HO�
FDUiFWHU�'/)��\�FtUFXORV�HO�FDUiFWHU�(3�

)LJXUH��� 9DULDELOLW\�VDPSOH�HVWLPDWLRQ�GHSHQGLQJ�RQ�WKH�VDPSOH�VL]H��XVLQJ�D�QRQ�SDUDPHWULF�PHWKRG�
RI�VDPSOLQJ�DQG�UH�VDPSOLQJ�ZLWK�ERRVWUDS�UHSOHQLVKPHQW��6\PEROV��WULDQJOHV�UHSUHVHQW�WKH�'/)�WUDLW��
FLUFOHV�UHSUHVHQW�WKH�(3�WUDLW�

%LEOLRJUDItD

%DO]DULQL��0��*���'L�5LHQ]R��-���7DEODGD��0���*RQ]DOH]��/��$���%UXQR��&���&yUGRED��0���	�&DVDQRYHV��)�� ��������
(VWDGtVWLFD�\�%LRPHWUtD��,OXVWUDFLRQHV�GHO�XVR�GH�,QIR6WDW�HQ�SUREOHPDV�GH�DJURQRPtD��8QLYHUVLGDG�1DFLRQDO�
GH�&RUGRED������SS�
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