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8QLYHUVLGDG�1DFLRQDO�GH�(GXFDFLyQ�D�'LVWDQFLD��81('�

PVDQWDPDULD#FHH�XQHG�HV

5HVXPHQ� (O�LQFUHPHQWR�GH�OD�GHPDQGD�GH�IRUPDFLyQ�HQ�OtQHD�MXQWR�FRQ�ORV�UHFRUWHV�H[SHULPHQWDGRV�HQ�ORV�
~OWLPRV� DxRV� KDQ� FRQWULEXLGR� D� HPSREUHFHU� HO� IHHGEDFN� TXH� UHFLEHQ� ORV� HVWXGLDQWHV� \� D� FRQFHQWUDU� OD�
HYDOXDFLyQ�HQ�SUXHEDV� REMHWLYDV�
�(VFULELU�SDUD�DSUHQGHU��HV�XQ�PpWRGR�TXH�LPSXOVD�HO�GHVDUUROOR�GHO�SHQVDPLHQWR�FUtWLFR��OD�FDSDFLGDG�GH�
VtQWHVLV� \� GH� DQiOLVLV�� /R� FXDO� HVWi� HQ� OD� EDVH� GH� RWUDV�PHWRGRORJtDV�PiV� FRPSOHMDV� FRPR� HO�$%3�� SHUR�
XWLOL]DU�HO�HVFULELU�SDUD�DSUHQGHU�FRPR�KHUUDPLHQWD�GH�DSUHQGL]DMH�UHTXLHUH�GDU�IHHGEDFN�PDQXDO�
3DUD�KDFHU�SRVLEOH�OD�XWLOL]DFLyQ�GHO��HVFULELU�SDUD�DSUHQGHU��\�SRGHU�IDFLOLWDU�HO�IHHGEDFN�UHTXHULGR�HQ�
XQD�DVLJQDWXUD�FRQ�PXFKRV�HVWXGLDQWHV��HO�HTXLSR�GRFHQWH�GH�+LVWRULD�(FRQyPLFD�KD�FRPHQ]DGR�D�XWLOL]DU�
XQD�KHUUDPLHQWD�WHFQROyJLFD�GHVDUUROODGD�HQ�OD�81('��SRU�HO�GHSDUWDPHQWR�GH�3VLFRORJtD�(YROXWLYD�\�GH�
OD�(GXFDFLyQ��'LFKD�KHUUDPLHQWD�HVWi�EDVDGD�HQ�OD�XWLOL]DFLyQ�GH�WpFQLFDV�GH�$QiOLVLV�6HPiQWLFR�/DWHQWH��
(VWD�KHUUDPLHQWD�HV�FDSD]�GH�IDFLOLWDU�IHHGEDFN�FXDQGR�UHVSRQGHQ�D�SUHJXQWDV�GH�UHVSXHVWD�DELHUWD��(VWR�
SHUPLWH�DO�HVWXGLDQWH�PHMRUDU�VX�UHVSXHVWD�GH�PDQHUD�LWHUDWLYD�

3DODEUDV� FODYH� HVFULELU� SDUD� DSUHQGHU�� IHHGEDFN� HQULTXHFLGR�� FRUUHFFLyQ�DXWRPiWLFD� GH� UHVSXHVWDV� DELHUWDV��
GHVDUUROOR�FRPSHWHQFLDV�WUDQYVHUVDOHV�

$EVWUDFW� 7KH�LQFUHDVLQJ�GHPDQG�IRU�KLJKHU�HGXFDWLRQ�DQG�OLIH�ORQJ�WUDLQLQJ�KDV�LQGXFHG�D�UDLVLQJ�VXSSO\�
RI� RQOLQH� FRXUVHV� SURYLGHG� ERWK� E\� GLVWDQFH� HGXFDWLRQ� LQVWLWXWLRQV� DQG� FRQYHQWLRQDO� IDFH� WR� IDFH�
XQLYHUVLWLHV��6LPXOWDQHRXVO\��SXEOLF�XQLYHUVLWLHV¶�EXGJHWV�KDYH�EHHQ�H[SHULHQFLQJ�VHULRXV�FXWV��DW� OHDVW� LQ�
(XURSH��'XH� WR� WKLV� VKRUWDJH� RI KXPDQ�DQG�PDWHULDO� UHVRXUFHV�� ODUJH� RQOLQH� FRXUVHV� XVXDOO\� IDFH� JUHDW�
FKDOOHQJHV� WR�SURYLGH�TXDOLW\� IRUPDWLYH�DVVHVVPHQW�� VSHFLDOO\� WKH�NLQG� WKDW� RIIHUV� ULFK�DQG�SHUVRQDOL]HG�
IHHGEDFN��3HHU�WR�SHHU�DVVHVVPHQW�FRXOG�SDUWLDOO\�DGGUHVV�WKH�SUREOHP��EXW�LQYROYHV�LWV�RZQ�VKRUWFRPLQJV�
7KH�DFW�RI�ZULWLQJ�KDV�EHHQ�LGHQWLILHG�DV�D�KLJK�LPSDFW�OHDUQLQJ�WRRO�DFURVV�GLVFLSOLQHV��DQG�FRPSHWHQFH�LQ�
ZULWLQJ�KDV�EHHQ VKRZQ�WR�DLG�LQ�DFFHVV�WR�KLJKHU�HGXFDWLRQ�DQG�UHWHQWLRQ��:ULWLQJ�WR�OHDUQ��:7/��LV�DOVR�
D�ZD\�WR�IRVWHU�FULWLFDO� WKLQNLQJ�DQG�D�VXLWDEOH�PHWKRG�WR�WUDLQ�VRIW�VNLOOV�VXFK�DV�DQDO\VLV�DQG�V\QWKHVLV�
DELOLWLHV��7KHVH�VNLOOV�DUH� WKH�EDVH� IRU�RWKHU�FRPSOH[� OHDUQLQJ�PHWKRGRORJLHV� VXFK�DV�3%/��FDVH�PHWKRG��
HWF��:7/�DSSURDFK�UHTXLUHV�D�UHJXODU�IHHGEDFN�JLYHQ�E\�GHGLFDWHG�OHFWXUHUV��
&RQVLVWHQW� DVVHVVLQJ� RI� IUHH�WH[W� DQVZHUV� LV� PRUH� GLIILFXOW WKDQ� ZH� XVXDOO\� DVVXPH�� VSHFLDOO\�� ZKHQ�
DGGUHVVLQJ� ODUJH� RU�PDVVLYH� FRXUVHV�� 8VLQJ�PXOWLSOH� FKRLFH� ³REMHFWLYH´� DVVHVVPHQW� DSSHDUV� DQ� REYLRXV�
DOWHUQDWLYH��+RZHYHU�� WKH� DXWKRUV� IHHO WKDW� WKLV� DOWHUQDWLYH� VKRZV� VHULRXV� VKRUWFRPLQJV�ZKHQ�DLPLQJ� WR�
SURGXFH�RXWFRPHV�EDVHG�RQ�ZULWWHQ�H[SUHVVLRQ�DQG�FRPSOH[�DQDO\VLV��
7R�IDFH�WKLV�GLOHPPD��WKH�DXWKRUV�GHFLGHG�WR�WHVW�DQ /6$�EDVHG�DXWRPDWLF�DVVHVVPHQW�WRRO�GHYHORSHG�E\�
UHVHDUFKHUV� RI� 'HYHORSPHQWDO� DQG� (GXFDWLRQDO� 3V\FKRORJ\� 'HSDUWPHQW� DW� 81('� �6SDQLVK� 1DWLRQDO�
'LVWDQFH�(GXFDWLRQ 8QLYHUVLW\�� QDPHG�*�5XEULF��7KH� H[SHULHQFH�ZDV� ODXQFKHG� LQ� �����������%\�XVLQJ�
*5XEULF��ZH�SURYLGHG�DXWRPDWHG�IRUPDWLYH�DQG�LWHUDWLYH�IHHGEDFN�WR�RXU�VWXGHQWV�IRU�WKHLU�RSHQ�HQGHG�
TXHVWLRQV���������ZRUGV���7KLV�DOORZHG�RXU�VWXGHQWV�WR�LPSURYH�WKHLU�DQVZHUV�DQG�SUDFWLFH�ZULWLQJ�VNLOOV��
WKXV�FRQWULEXWLQJ ERWK�WR�EHWWHU�RUJDQL]H�FRQFHSWV�DQG�WR�EXLOG�NQRZOHGJH��,Q�WKLV�SDSHU��ZH�SUHVHQW�WKH�
HQFRXUDJLQJ�UHVXOWV RI�RXU�ILUVW�H[SHULHQFH�ZLWK�81('�%XVLQHVV�'HJUHH�VWXGHQWV�LQ���������

.H\ZRUGV� ZULWLQJ� WR� OHDUQ�� ULFK� IHHGEDFN�� DXWRPDWKLF� IHHGEDFN� RSHQ�HQGHG� TXHVWLRQV�� WUDQVIHUDEOH� VNLOOV�
GHYHORSPHQW�
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(O�HOHYDGR�Q~PHUR�GH�HVWXGLDQWHV�PDWULFXODGRV�HQ�ODV�DVLJQDWXUDV GH�ORV�SULPHURV�FXUVRV�GH�OD�
81('�KD�WHQLGR�FRPR�FRQVHFXHQFLD��HQ�HO�iPELWR�GH�OD�HYDOXDFLyQ�GH�ORV�DSUHQGL]DMHV��HO�XVR�\�DEXVR�
GH�SUXHEDV�REMHWLYDV��WHVW���/D�PD\RU�SDUWH�GH�ORV�GRFHQWHV�VRQ�FRQVFLHQWHV�GH�ODV�OLPLWDFLRQHV�TXH�HOOR�
VXSRQH�SDUD�KDFHU�XQD HYDOXDFLyQ�PiV�DOOi�GHO�PHUR�UHFRQRFLPLHQWR�GH�LQIRUPDFLRQHV�

(Q� DVLJQDWXUDV� GHO� iPELWR� GH� ODV� &LHQFLDV� 6RFLDOHV� HVWR� VXSRQH� XQ� KiQGLFDS� DxDGLGR�� (O�
³IHHGEDFN´� TXHGD� UHGXFLGR� D� OD� DXWRHYDOXDFLyQ�� SXHV� HO� HTXLSR� GRFHQWH� SXHGH� IDFLOLWDU� D� ORV�
HVWXGLDQWHV�U~EULFDV�X�RULHQWDFLRQHV�SDUD�JXLDU�OD�DXWRHYDOXDFLyQ��/R�GHVHDEOH�VHUtD�SRGHU�RIUHFHU�XQD�
HYDOXDFLyQ�H[WHUQD�IDFLOLWDGD�SRU�XQ�WXWRU�

3RU�RWUR� ODGR�� ORV� LQWHJUDQWHV�GH�HVWD�UHG�FRQVLGHUDQ�TXH�OD�HVFULWXUD�QR�HV�VROR�UHOHYDQWH�SDUD�
GHVDUUROODU�ODV�KDELOLGDGHV�UHODFLRQDGDV�FRQ�OD�FRPXQLFDFLyQ�HVFULWD��VLQR�TXH�JXDUGD�UHODFLyQ�GLUHFWD�
FRQ�HO�SURFHVR�GH�FRQVWUXFFLyQ�GH�DSUHQGL]DMHV�SRU�SDUWH�GH�ORV�HVWXGLDQWHV��&XDQGR�HO�HVWXGLDQWH�HV�
FDSD]�GH�H[SOLFDU�FRQ�VXV�SURSLDV�SDODEUDV�OR�DSUHQGLGR��WHQHPRV�XQD�VHxDO�GH�TXH�HIHFWLYDPHQWH�VH�KD�
SURGXFLGR�DSUHQGL]DMH�

&RQ� HVWD� H[SHULHQFLD� SUHWHQGHPRV� DQDOL]DU� ODV� SRVLELOLGDGHV� TXH� RIUHFH� XQ� FRQMXQWR� GH�
KHUUDPLHQWDV�LQIRUPiWLFDV�GHVDUUROODGDV�HQ�OD�81('�TXH�IDFLOLWDQ��PHGLDQWH�WHFQRORJtDV�EDVDGDV�HQ�HO�
SURFHVDPLHQWR�GH�OHQJXDMH�QDWXUDO�� OD�FRUUHFFLyQ�DXWRPiWLFD�GH�SUXHEDV�GH�UHVSXHVWD�DELHUWD��(Q�HVWD�
SULPHUD�HWDSD�QRV�FHQWUDUHPRV�HQ�VX�XWLOL]DFLyQ�FRPR�KHUUDPLHQWD�GH�DSR\R�D�OD�HYDOXDFLyQ�IRUPDWLYD�

/D�H[SHULHQFLD�VH�KD�OOHYDGR�D�FDER�HQ�OD�DVLJQDWXUD�+LVWRULD�(FRQyPLFD�GHO�*UDGR�GH�$'(�HQ�
OD� TXH� GXUDQWH� HO� FXUVR� �������� KDQ� HVWDGR� PDWULFXODGRV� ������ HVWXGLDQWHV�� 3HVH� DO� Q~PHUR� GH�
HVWXGLDQWHV� OD�DVLJQDWXUD� WLHQH�FRPR�H[DPHQ� ILQDO��XQD�SUXHED� LQWHJUDGD�SRU�FLQFR�SUHJXQWDV�FRUWDV��
VLPLODUHV� D� ODV� XWLOL]DGDV� HQ� HVWD� H[SHULHQFLD� XQD� SDUWH� SUiFWLFD� \� XQD� SUXHED� WLSR� WHVW� FRQ� ���
SUHJXQWDV�

&RQ�HVWD�H[SHULHQFLD�WDPELpQ�VH�SUHWHQGH�HQFDUDU�HO�SUREOHPD�TXH�VXSRQH�OD�GLVFUHSDQFLD�HQWUH�
FRUUHFWRUHV�HQ�OD�FRUUHFFLyQ�PDQXDO��&XDQGR�VH�KDQ�DQDOL]DGR�ODV�GLIHUHQFLDV�HQWUH�ODV�FDOLILFDFLRQHV
RWRUJDGDV�D�XQ�PLVPR�H[DPHQ�SRU�GLIHUHQWHV�SURIHVRUHV�GH�OD�DVLJQDWXUD�VH�KD�FRPSUREDGR�TXH�HVWDV�
GLIHUHQFLDV�H[LVWHQ�\�QR�VRQ�PHQRUHV�

2EMHWLYRV�GHO�SUR\HFWR

� 3UREDU� OD� XWLOLGDG� GH� OD� DSOLFDFLyQ� *5XEULF� SDUD� FRUUHJLU� \� GDU� IHHGEDFN� HQ� SUXHEDV� GH�
UHVSXHVWD�DELHUWD�HQ�DFWLYLGDGHV�GH�HYDOXDFLyQ�IRUPDWLYD�

� $QDOL]DU� HO� LPSDFWR� TXH� WLHQH� HVWH� IHHGEDFN� HQ� OD� PHMRUD� GHO� GHVHPSHxR�� $� SDUWLU� GH� OD�
LQIRUPDFLyQ� IDFLOLWDGD�SRU� HO� IHHGEDFN� HO� HVWXGLDQWH� SXHGH� HODERUDU� QXHYDV� UHVSXHVWDV�� TXH� VHUiQ� GH�
QXHYR�HYDOXDGDV� 6H�WUDWD�GH�YHU�VL�FRQ�ORV�VXFHVLYRV�LQWHQWRV�VH�SURGXFH�XQD�PHMRUD�HQ�HO�UHQGLPLHQWR�
D�WUDYpV�GH�OD�PHMRUD�GH�OD�FDOLILFDFLyQ�REWHQLGD�

0(72'2/2*Ë$

(O� HTXLSR� GRFHQWH� SUHSDUy� \� FDOLEUy� �� tWHPV� R� SUHJXQWDV� D� ORV� TXH� GHEHUtDQ� UHVSRQGHU� ORV�
HVWXGLDQWHV��(VWRV�tWHPV�HUDQ�VLPLODUHV�D�ODV�SUHJXQWDV�FRUWDV�TXH�VH�LQFOX\HQ�HQ�HO�H[DPHQ�ILQDO�GH�OD�
DVLJQDWXUD�

$QXQFLR�GH�OD�H[SHULHQFLD��VROLFLWXG�GH�YROXQWDULRV�

3DUD�OOHYDU�D�FDER�OD�H[SHULHQFLD�VH�FUHy XQ�IRUR�HQ�HO�FXUVR�YLUWXDO�GH�OD�DVLJQDWXUD�D�WUDYpV�GHO�
FXDO VH�LQYLWy�D�ORV�HVWXGLDQWHV�D�SDUWLFLSDU�HQ�OD�H[SHULHQFLD��$�WUDYpV�GH�HVWH�PHQVDMH�VH�OHV�LQYLWDED�D�
LQVFULELUVH�SDUD�UHDOL]DU�OD�H[SHULHQFLD�

(Q�OD�H[SHULHQFLD�KDQ�SDUWLFLSDGR�����HVWXGLDQWHV�
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,QFHQWLYR�SRU�SDUWLFLSDU�HQ�OD�H[SHULHQFLD

&RPR� LQFHQWLYR D� OD� SDUWLFLSDFLyQ� VH� RIUHFLy� D� ORV� HVWXGLDQWHV� OD� SRVLELOLGDG� GH� VXVWLWXLU� OD�
UHDOL]DFLyQ�GH�OD�VHJXQGD�3(&�GH�OD�DVLJQDWXUD�SRU�OD�SDUWLFLSDFLyQ�HQ�HVWD�H[SHULHQFLD��(VWR�HTXLYDOtD�
D�LQFUHPHQWDU�HQ�XQ�SXQWR�OD�QRWD�ILQDO��VL�OD�QRWD�GH�OD�3(&�IXHVH�GH����SXQWRV�

3DUD�ORV�HVWXGLDQWHV�TXH�RSWDVHQ�SRU�FRQVHJXLU�SXQWXDFLyQ�SDUD�VX�QRWD�ILQDO�SDUWLFLSDQGR�HQ�OD�
H[SHULHQFLD�GH�*5XEULF��VX�SXQWXDFLyQ�QR�HVWDUtD�UHODFLRQDGD�FRQ�OD�QRWD�TXH�REWXYLHVHQ�WUDV�FRQWHVWDU�
ODV� SUHJXQWDV� HQ� *5XEULF�� VLQR� FRQ� HO� Q~PHUR� GH LQWHQWRV� GH� UHVSXHVWD� TXH� UHDOL]DVHQ�� /R� TXH�
TXHUtDPRV�LQFHQWLYDU�HUD�HO�XVR�GH�OD�KHUUDPLHQWD�UHSLWLHQGR�ORV�LQWHQWRV�GH�UHVSXHVWD�SDUD�YDORUDU�OD�
PHMRUD�HQ�HO�UHQGLPLHQWR�TXH�VH�FRQVHJXtD�WUDV�LQWHQWRV�VXFHVLYRV��(O�Q~PHUR�Pi[LPR�GH�LQWHQWRV�TXH�
SRGtD�KDFHU�XQ�HVWXGLDQWH�HUDQ�����SXHV�VH�OH�SUHVHQWDEDQ���SUHJXQWDV�FRQ�WUHV�LQWHQWRV�SRU�FDGD�XQD�GH�
HOOD��/D�HVFDOD�GH�SXQWXDFLyQ�HQ�IXQFLyQ�GH�ORV�LQWHQWRV�UHDOL]DGRV�IXH�OD�VLJXLHQWH�

����LQWHQWRV����SXQWRV�VREUH���

����LQWHQWRV����SXQWRV�VREUH���

����LQWHQWRV����SXQWRV�VREUH���

����LQWHQWRV�����SXQWRV�VREUH���
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(Q� OD� WDEOD���VH�PXHVWUDQ� ORV�GDWRV�EiVLFRV� UHVSHFWR�D� OD�FyPR� ORV�HVWXGLDQWHV� UHVSRQGLHURQ�D�
FDGD� XQD� GH� ODV� SUHJXQWDV� HQ� WpUPLQRV� GH� Q~PHUR� GH� LQWHQWRV�� QRWDV� SURPHGLR� REWHQLGDV� SRU� HO�
FRQMXQWR�GH�HVWXGLDQWHV��DVt�FRPR�QRWDV�Pi[LPDV�FRQVHJXLGDV�GH�PDQHUD�LQGLYLGXDO�

7DEOD����5HVXOWDGRV�GH�OD�H[SHULHQFLD�SDUD�FDGD�SUHJXQWD��Q~PHUR�GH�LQWHQWRV��QRWD�PHGLD�\�QRWD�Pi[LPD�

3UHJXQWD 1~PHUR�GH�LQWHQWRV
3URPHGLR�GH�
SXQWXDFLyQ 3XQWXDFLyQ�Pi[LPD

3UHJXQWD�� ��� ���� ����

3UHJXQWD�� ��� ���� ����

3UHJXQWD�� ��� ���� ����

3UHJXQWD�� ��� ���� ����

3UHJXQWD�� ��� ���� ����

3UHJXQWD�� ��� ���� ����

3UHJXQWD�� ��� ���� ����

7RWDO�JHQHUDO ���� ��� ����

&RPR� SXHGH� YHUVH�� ORV� UHVXOWDGRV� HQ� WpUPLQRV� GH� QRWDV� HQ� FDGD� DFWLYLGDG� VRQ� UD]RQDEOHV�� \�
SDUWHQ� GH� PHGLDV� \D� HOHYDGDV�� DXQTXH� HV� LPSRUWDQWH� WHQHU� HQ� FXHQWD� TXH� XQD� YH]� FRQRFLGR� HO�
HQXQFLDGR�GH�OD�SUHJXQWD�GH�FDGD�DFWLYLGDG�VH�OHV�LQGLFDED�TXH�FRQVXOWDUDQ�HO�PDQXDO�SDUD�WUDWDU�GH�GDU�
XQD�SULPHUD� UHVSXHVWD� VDWLVIDFWRULD�� TXH�GHEtD�PHMRUDU� D� SDUWLU� GHO� IHHGEDFN� UHFLELGR� HQ� HO� SULPHU�\�
VHJXQGR�LQWHQWRV��HQ�HO�WHUFHUR�\�~OWLPR�UHFLEtDQ�IHHGEDFN��SHUR�\D�QR�KDEtD�SRVLELOLGDG�GH�UHFWLILFDU���
4XL]i�HO�GDWR�PiV� LPSRUWDQWH� OR�GDQ� ODV�QRWDV�Pi[LPDV�DEVROXWDV��TXH�HQ� WRGDV� ODV�DFWLYLGDGHV�HO���
�KD\�TXH� DFODUDU�� SRU� RWUR� ODGR�� TXH� OD� SXQWXDFLyQ�REWHQLGD� FRQ� OD OODPDGD� ³UHSXHVWD� GH� RUR´�QR� HV�
QXQFD�XQ�����GHELGR�D�XQD�IXQFLyQ�GH�DMXVWH�GHO�VLVWHPD�

/RV�UHVXOWDGRV�SHUPLWHQ�DILUPDU�TXH�OD�DSOLFDFLyQ�FDOLILFD�UD]RQDEOHPHQWH�ELHQ��ODV�UHVSXHVWDV�
PtQLPDV�HVWiQ�PX\�FHUFD�GHO�DSUREDGR��\�HV�VHQVLEOH�D�ODV�PHMRUDV��DXQTXH�QR�HQ�WRGDV�ODV�DFWLYLGDGHV�
SRU�LJXDO��
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$GLFLRQDOPHQWH�� OD� GLVWULEXFLyQ� GH� QRWDV� SRU� SUHJXQWDV� �LOXVWUDFLyQ� ��� QRV� SHUPLWH� WHVWDU� HO�
JUDGR�GH�GLILFXOWDG�FDOLGDG�GH�FDGD�XQD�� OR�TXH�SXHGH� UHVXOWDU�PX\�~WLO�SDUD� OD�SURJUDPDFLyQ�GH� ODV�
DFWLYLGDGHV�

(O�DQiOLVLV�GHO�DSUHQGL]DMH��WRPDQGR�FRPR�LQGLFDGRU�GLIHUHQFLD�HQWUH�HO�PHMRU�\�HO�SHRU�LQWHQWR�
HQ� FDGD� DFWLYLGDG� �WDEOD� ���� QR� SHUPLWH� DSUHFLDU� XQD� PHMRUD� VXVWDQFLDO� HQ� WpUPLQRV� DEVROXWRV�
�SURPHGLR������SXQWRV� VREUH������QL� WDPSRFR�XQD�PHMRUD�FUHFLHQWH�GH� ODV�SULPHUDV� DFWLYLGDGHV�D� ODV�
~OWLPDV��DXQTXH�Vt�GLIHUHQFLDV�±DXQTXH�QR�PX\�JUDQGHV��GH�XQ�PtQLPR�GH�����D�XQ�Pi[LPR�GH������ HQ�
OD� PHMRUD� HQ� ODV� GLVWLQWDV� DFWLYLGDGHV�� VHJXUDPHQWH� H[SOLFDEOHV� SRU� GLIHUHQFLDV� HQ� HO� GLVHxR� GH� ORV�
REMHWRV�� ORV�PHMRU�GLVHxDGRV�HQ�OD�SUHJXQWD��UHVSXHVWD�GH�RUR�\�HMHV�FRQFHSWXDOHV�VHUtDQ�HQ�SULQFLSLR�
ORV�TXH�GDEDQ�PHMRUDV�PiV�DOWDV��3HUR�VL�OR�PHGLPRV�HQ�WpUPLQR�UHODWLYRV �SRUFHQWDMH�GH�PHMRUD�GH�OD�
PHMRU� QRWD� UHVSHFWR� D� OD� SHRU��� ODV� FLIUDV� GHMDQ� GH� SDUHFHU� LQVLJQLILFDQWHV�� HQ� VROR� WUHV� LQWHQWRV� VH�
SURGXFH�XQD�PHMRUD�GH�SXQWXDFLyQ�GHO������SURPHGLR���TXH�HQ�DOJXQDV�DFWLYLGDGHV�OOHJD�FDVL�DO�����
�WDEOD���

7DEOD����(QVD\R�������$SUHQGL]DMH��'LIHUHQFLD�HQWUH�HO�PHMRU�\�HO�SHRU�LQWHQWR��HQ�WpUPLQR�DEVROXWRV��SXQWRV�GH�
QRWD��\�UHODWLYRV����GH�PHMRUD�VREUH�SHRU�UHVSXHVWD���3URPHGLRV

�ĐƚŝǀŝĚĂĚ ϭ Ϯ ϯ ϰ ϱ ϲ ϳ dŽĚŽƐ
DĞũŽƌĂ�ƉƌŽŵĞĚŝŽ�ĞŶ�
ƉƵŶƚŽƐ�ĚĞ�ŶŽƚĂ

ϭ͕ϱ ϭ͕ϯ ϭ͕ϯ ϭ͕Ϯ ϭ͕ϳ ϭ͕ϲ ϭ͕ϯ ϭ͕ϰ

DĞũŽƌĂ�ƉƌŽŵĞĚŝŽ�ĞŶ�
й

ϰϮ ϯϰ͕ϱ ϯϵ ϯϭ ϲϳ ϰϬ͕ϳ Ϯϴ͕ϳ ϰϬ͕ϰ

$QiOLVLV� GH� OD� UHODFLyQ� GHO� GHVHPSHxR� GH� ORV� HVWXGLDQWHV� HQ� OD� H[SHULHQFLD� \� HQ� OD� SUXHED�
SUHVHQFLDO�

(Q� SULPHU� OXJDU�� KHPRV� GH� DGPLWLU� TXH� H[LVWH� XQ� VHVJR� GH� DXWRVHOHFFLyQ�� SXHV� IXHURQ� ORV�
PHMRUHV�HVWXGLDQWHV�ORV�TXH�PiV�VH�LQYROXFUDURQ�HQ�OD�DFWLYLGDG�

(Q� OD� WDEOD� �� SRGHPRV� YHU� HO� FRPSRUWDPLHQWR� GHO� JUXSR� TXH� SDUWLFLSy� HQ� *5XEULF� IUHQWH� DO�
FRQMXQWR�GH�HVWXGLDQWHV�GH�OD�DVLJQDWXUD�

7DEOD����5HQGLPLHQWR�FRPSDUDGR�GH�ORV�HVWXLDQWHV�TXH�SDUWLFLSDURQ�HQ�*5XEULF�\�HO�UHVWR�GH�PDWULFXODGRV

,QGLFDGRU
*UXSR�*UXEULF 7RWDO�HVWXGLDQWHV

3UHVHQWDFLyQ�D�H[DPHQ����� ���������� �����������
3UHVHQWDGRV�D�3(&V ��������� ���������
1RWD�PHGLD�3(&V ��� ���
1RWD�PHGLD�H[DPHQ ��� �������������

1RWD�PHGLD�WHVW�� ��� �������������
1RWD�FRUWDV�� ��� �������������
1RWD�FRPHQWDULR�� ��� �������������

)LQDOPHQWH��ORV�HVWXGLDQWHV�TXH�SDUWLFLSDURQ�HQ�OD�H[SHULHQFLD�GH�*5XEULF�VH�SUHVHQWDURQ�PiV�DO�
H[DPHQ�ILQDO�HQ�OD�FRQYRFDWRULD�GH�MXQLR�\�WXYLHURQ�XQDV�PHMRUHV�FDOLILFDFLRQHV�WDQWR�HQ�OD�FDOLILFDFLyQ�
JOREDO�FRPR�HQ�FDGD�XQD�GH�ODV�SDUWHV�GHO�H[DPHQ��WHVW��SUHJXQWDV�FRUWDV��DFWLYLGDG�SUiFWLFD��
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,;�-RUQDGDV�GH�5HGHV�GH�,QYHVWLJDFLyQ�HQ�,QQRYDFLyQ�GRFHQWH�GH�OD�81('

)LJXUD��� 'LVWULEXFLyQ�GH�ODV�FDOLILFDFLRQHV�SRU�FDGD�SUHJXQWD

&21&/86,21(6

D� /D� HYDOXDFLyQ� ³KXPDQD´� GH� HMHUFLFLRV� GH� WH[WR� OLEUH� SUHVHQWD� SUREOHPDV� D� ORV� TXH� ORV�
SURIHVRUHV�VROHPRV�FHUUDU�ORV�RMRV�±SRUTXH�VHUtD�DWUHYLGR�GHFLU�TXH�QR�VRPRV�FRQVFLHQWHV�GH�
HOORV�� VROHPRV� LJQRUDU� \� TXH� PHUHFH� OD� SHQD� LQYHVWLJDU� VLVWHPiWLFDPHQWH�� &RQ� ORV� GDWRV�
OLPLWDGRV� DTXt� H[SXHVWRV� VH� SXHGH� DILUPDU� TXH� LQFOXVR� DQWH� XQ�PLVPR� H[DPHQ� �YpDQVH� ORV�
FDVRV�GH�GREOH�FRUUHFFLyQ��KD\�GLIHUHQFLDV�VXVWDQFLDOHV�HQ�OD�QRWD��\�HVR�SHVH�D�OD�SUHVHQFLD�GH�
HOHPHQWRV�REMHWLYRV�GH�KRPRJHQHL]DFLyQ��3HUR�LQFOXVR�OD�FRUUHFFLyQ�RUGLQDULD�PXHVWUD�VHVJRV�
YLVLEOHV�\�VLVWHPiWLFRV�DFKDFDEOHV�D�ODV�SUHIHUHQFLDV�GH�FDGD�SURIHVRU��VLQ�TXH�KD\D�TXH�GDU�SRU�
KHFKR�TXH�XQ�PLVPR�SURIHVRU� FDOLILFD� VLHPSUH�GH� IRUPD� HVWDEOH��'LFKR�PiV� FUXGDPHQWH�� OD�
HYDOXDFLyQ�WUDGLFLRQDO�GH�WH[WRV�OLEUHV�QR�HV�VXILFLHQWHPHQWH�ILDEOH�\�FRKHUHQWH��HVSHFLDOPHQWH�
GDGDV�ODV�FUHFLHQWHV�GHPDQGDV�GH�ORV�HVWXGLDQWHV�HQ�HVWH�VHQWLGR�

E� &RPR� DOWHUQDWLYD� D� XQD� HYDOXDFLyQ� HPSREUHFLGD� EDVDGD� HQ� WHVWV� GH� HOHFFLyQ� P~OWLSOH�� HO�
VRIWZDUH�GH�HYDOXDFLyQ�DXWRPiWLFD�FRPR�*DOOLWR�*5XEULF��\�VHJXUDPHQWH�RWURV�TXH�H[LVWDQ�R�
VH� HVWpQ� GHVDUUROODQGR�� HVWi� OR� VXILFLHQWHPHQWH�PDGXUR� SDUD� SDVDU� D� OD� IDVH� GH� SUXHEDV� FRQ�
HVWXGLDQWHV�UHDOHV��'HVGH�OXHJR��HV�DVt�HQ�OR�TXH�VH�UHILHUH�D�OD�HYDOXDFLyQ�IRUPDWLYD�

F� (VWDV�KHUUDPLHQWDV�VRQ�SDUWLFXODUPHQWH�~WLOHV HQ�OD�HQVHxDQ]D�RQ�OLQH�R�VHPLSUHVHQFLDO��\D�VHD�
HQ�FXUVRV�RUGLQDULRV�R�022&V��GRQGH�HO�Q~PHUR�PDVLYR�GH�HVWXGLDQWHV�LPSLGHQ�UHFXUULU�D�ORV�
FRVWRVRV� VHUYLFLRV� GH� XQ� SURIHVRUDGR� HVFDVR� \� FDUJDGR� GH� REOLJDFLRQHV�� 3HUR� WDPELpQ�
SUHVHQWDQ�XQ�SRWHQFLDO�LPSRUWDQWH�HQ�OD�HQVHxDQ]D�SUHVHQFLDO�R�PL[WD�HQ�FXDOTXLHU�QLYHO�

G� (QWUH�ODV�YLUWXGHV�GH�HVWDV�DSOLFDFLRQHV�HVWi�HO�TXH�SURSRUFLRQDQ�XQD�H[SHULHQFLD�³JDPLILFDGD´�
�VLPLODU� D� XQ� MXHJR��FRQ� IHHGEDFNV� LQPHGLDWRV� \� \D� UHODWLYDPHQWH� ULFRV�� TXH� SURSRUFLRQDQ�
UHIXHU]RV�SRVLWLYRV�LQPHGLDWRV�D�ORV�XVXDULRV��PHMRUDQGR�DVt�VX�DGKHUHQFLD�D�OD�DFWLYLGDG��\�SRU�
WDQWR�HO�DSUHQGL]DMH�

H� 1XHVWUD� H[SHULHQFLD� HQ� DGDSWDU� XQ� VLVWHPD� GH� HVWH� WLSR� D� SUHJXQWDV� FRUWDV� GH� WH[WR� OLEUH� GH�
KLVWRULD� HFRQyPLFD� KD� GHPRVWUDGR� VHU� UD]RQDEOHPHQWH� DVHTXLEOH� HQ� WLHPSR� \� HVIXHU]RV�� (O�
DSUHQGL]DMH�GH�*�5XEULF�SRU�SDUWH�GH�ORV�HVWXGLDQWHV�WDPELpQ�SDUHFH�VHU�SRFR�FRVWRVR��DXQTXH�
KD\�LQGLFLRV�GH�TXH�OOHJDU�D�GRPLQDU�HO�MXHJR�SXHGH�OOHJDU�D�FRVWDUOHV�PiV�GH�OR�TXH�HVSHUDUtDQ�
HQ�SULQFLSLR�

I� $XQTXH�VHJXLPRV�FRQ�HVWH SURFHVR�GH�SUXHEDV�GH�*DOOLWR�*�5XEULF�� WDQWR�HQ�HVWD�DVLJQDWXUD�
FRPR�HQ�RWUDV�GH� OD�81('��FUHHPRV�TXH� OD�SHUFHSFLyQ� WDQWR�GH� ORV�SURIHVRUHV�FRPR�GH� ORV�
HVWXGLDQWHV�UHYHODQ�XQ�SRWHQFLDO�LPSRUWDQWH�GH�FDUD�D�OD�HYDOXDFLyQ�VXPDWLYD�
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,;�-RUQDGDV�GH�5HGHV�GH�,QYHVWLJDFLyQ�HQ�,QQRYDFLyQ�GRFHQWH�GH�OD�81('

J� 9LVWRV�ORV�SUREOHPDV�UHVHxDGRV�GH�OD�HYDOXDFLyQ�KXPDQD��FDEH�FRQVLGHUDU�HO�XVR�GH�VLVWHPDV�
EDVDGRV�HQ�/6$�FRPR�PHFDQLVPR�GH�FRQWURO�R�UHIXHU]R�GH�pVWD��$Vt��DQiORJDPHQWH�D�OR�TXH�VH�
KDFH� FRQ� HO� VRIWZDUH� GH� WUDGXFFLyQ� DXWRPiWLFD�� SRGUtDPRV� GHMDU� TXH� HVWDV� DSOLFDFLRQHV� QRV�
SURSRUFLRQDUDQ� XQD� QRWD� HQ� ERUUDGRU�� TXH� HO� GRFHQWH� SRGUtD� OXHJR� UHILQDU� FRQ� XQD� OHFWXUD�
³KXPDQD´�

(Q�VXPD��FUHHPRV�TXH�ORV�VLVWHPDV�GH�HYDOXDFLyQ�DXWRPiWLFD�VH�LQFRUSRUDUiQ�HQ�QR�PiV�GH�XQD�
GpFDGD� D� OD� FDMD� GH� KHUUDPLHQWDV� GHO� SURIHVRUDGR�� WDPELpQ� HQ� OD� XQLYHUVLGDG�� (Q� HVWH� SURFHVR�� ORV�
VLVWHPDV� EDVDGRV� HQ� /6$�� FRPR�*DOOLWR�*�5XEULF�� VRQ� XQ� FDQGLGDWR� VyOLGR� D� GHVHPSHxDU� XQ� SDSHO�
SURWDJRQLVWD� HQ� HO� SURFHVR�� &RQ� VXHUWH�� QRV� DKRUUDUiQ� PXFKR� WUDEDMR� PHFiQLFR� GH� FRUUHFFLyQ��
OLEHUDQGR�WLHPSR�SDUD�XQD�GRFHQFLD�GH�PiV�YDORU�DxDGLGR��(Q�HO�SHRU�GH�ORV�FDVRV��QRV�SHUPLWLUiQ�TXH�
ORV�HVWXGLDQWHV�SUDFWLTXHQ�XQD�HYDOXDFLyQ�IRUPDWLYD�LQWHQVLYD�\�GH�FLHUWD�FDOLGDG��<�VHJXUDPHQWH�QRV�
D\XGDUiQ� D� PHMRUDU� QXHVWURV� SURFHGLPLHQWRV� HQ� OD� HYDOXDFLyQ�� PLWLJDQGR� OD� LQHVWDELOLGDG� GH� VXV�
UHVXOWDGRV�

%,%/,2*5$)Ë$

%HUQDUGRV�6DQ]��-�8�� +HUQiQGH]��0��	�6DQWDPDUtD�/DQFKR��0���������+LVWRULD�(FRQyPLFD��81('��

0DGULG��

%LJJV�-�� 	� 7DQJ�� &�� ������� 7HDFKLQJ� IRU� 4XDOLW\� /HDUQLQJ� DW� 8QLYHUVLW\�� 0DF*UDZ� +LOO�2SHQ�

8QLYHUVLW\��/RQGUHV�

&RPtQ�� )�� +HUQiQGH]�� 0�� 	� /ORSLV�� (�� �(GV��� ������� +LVWRULD� (FRQyPLFD� 0XQGLDO� �VV�� ;�;;���

&UtWLFD��%DUFHORQD�

&RPtQ��)���������+LVWRULD�HFRQyPLFD�PXQGLDO��GH�ORV�RUtJHQHV�D�OD�DFWXDOLGDG��$OLDQ]D��0DGULG�

'XQQ�� /���0RUJDQ�� &��� 2¶5HLOO\��0��	� 3DUU\�� 6�� ������� 7KH� 6WXGHQW� $VVHVVPHQW� +DQGERRN�� 1HZ�

'LUHFWLRQV�LQ�7UDGLWLRQDO�DQG�2QOLQH�$VVHVVPHQW��5RXWOHGJH�)DOPHU��/RQGUHV�1XHYD�<RUN�

)DKP\� <RXVHI�� $�0���:DKLG�� 8�� $PLQH� &KDWWL�� 0�� 6FKURHGHU�� 8�� \�:RVQLW]D��0�� ������� ´� 7KH�

(IIHFW�RI�3HHU�$VVHVVPHQW�5XEULFV�RQ�/HDUQHUV
�6DWLVIDFWLRQ DQG�3HUIRUPDQFH�:LWKLQ�D�%OHQGHG�

022&� (QYLURQPHQW� ³�� &6('8� ����� SS�� �������� >&RQVXOWD� ��� PD\R� ����@�� 'LVSRQLEOH� HQ��

KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SURILOH�$KPHGB0RKDPHGB)DKP\B<RXVHI�SXEOLFDWLRQ����������

B7KHB(IIHFWBRIB3HHUB$VVHVVPHQWB5XEULFVBRQB/HDUQHUV
B6DWLVIDFWLRQBDQGB3HUIRUPDQFHB:LWK

LQBDB%OHQGHGB022&B(QYLURQPHQW�OLQNV�����G�����DH�FI���F�I��E�SGI�

+HUQiQGH]�%HQtWH]��0�� \�%HUQDUGRV� 6DQ]� -�8�� ������� ´&XUVRV� YLUWXDOHV� ¢TXp� KD\� DKt� GHQWUR"´��;,�

(QFXHQWUR�GH�'LGiFWLFD�GH�OD�+LVWRULD�(FRQyPLFD��6DQWLDJR�GH�&RPSRVWHOD�����\����GH�MXQLR�GH�

������ >&RQVXOWD� ��� PD\R� ����@�� 'LVSRQLEOH� HQ��

KWWS���ZZZ�XVF�HV�H[SRUW�VLWHV�GHIDXOW�HV�FRQJUHVRV�[LHGKH�SDSHUV�6�B�B+HUQDQGH]B%HUQDUGRV

B7&�SGI

+HUQiQGH]�� 0��� -RUJH�%RWDQD�� *��� /X]yQ�� -�0�� \� 6DQWDPDUtD� /DQFKR�� 0�� ������� ³&RUUHFFLyQ�

DXWRPiWLFD�GH�WH[WR�OLEUH�YV��FRUUHFFLyQ�KXPDQD��¢4Xp�R�TXLpQ�OR�KDFH�PHMRU"´��&RPXQLFDFLyQ�

SUHVHQWDGD�D�OD�;9,,�5HXQLyQ�GH�(FRQRPtD�0XQGLDO��2YLHGR�������MXQLR��������$VRFLDFLyQ�GH�

(FRQRPtD�0XQGLDO� 8QLYHUVLGDG�GH�2YLHGR
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,;�-RUQDGDV�GH�5HGHV�GH�,QYHVWLJDFLyQ�HQ�,QQRYDFLyQ�GRFHQWH�GH�OD�81('

-RUJH�%RWDQD�� *��� /X]yQ� -�0�� *yPH]�9HLJD�� ,��� 	� 0DUWtQ�&RUGHUR�� -�� ������´� $XWRPDWHG� /6$�

DVVHVVPHQW�RI�VXPPDULHV�LQ�'LVWDQFH�(GXFDWLRQ��6RPH�YDULDEOHV�WR�EH�FRQVLGHUHG´��-RXUQDO�RI�

(GXFDWLRQDO�&RPSXWLQJ�5HVHDUFK��������������

.DKQHPDQ��'���������3HQVDU�UiSLGR��SHQVDU�GHVSDFLR��'H%ROVLOOR��%DUFHORQD�

0DWHRV�5R\R��-�$���������+LVWRULD�HFRQyPLFD�PXQGLDO��*UiILFDV�+XHVFD��+XHVFD�

2OPRV�� 5��� -RUJH�%RWDQD�� *��� /HyQ�� -�$�� (VFXGHUR�� ,�� ������´7UDQVIRUPLQJ� 6HOHFWHG� &RQFHSWV� ,QWR�

'LPHQVLRQV�LQ�/DWHQW�6HPDQWLF�$QDO\VLV´��'LVFRXUVH�3URFHVVHV�9RO������1XP��������������

2OPRV��5���-RUJH�%RWDQD��*���/X]yQ��-�0���0DUWtQ��-�,��	�/HyQ��-�$����������7UDQVIRUPLQJ�/6$�VSDFH�

GLPHQVLRQV� LQWR� D� UXEULF� IRU� DQ� DXWRPDWLF� DVVHVVPHQW� DQG� IHHGEDFN� V\VWHP�� ,QIRUPDWLRQ�

3URFHVVLQJ� 	� 0DQDJHPHQW�� ������� SS�� ��������GRL���������M�LSP������������� >,661�� �����

����@

3DODIR[��-�$���(G����������/RV�WLHPSRV�FDPELDQ��+LVWRULD�GH�OD�HFRQRPtD��7LUDQW�8QLYHUVLWDW��9DOHQFLD�

6FRXOOHU��.���������³7KH�LQIOXHQFH�RI�DVVHVVPHQW�PHWKRG�RQ�VWXGHQWV
� OHDUQLQJ�DSSURDFKHV��0XOWLSOH�

FKRLFH�TXHVWLRQ�H[DPLQDWLRQ�YHUVXV�DVVLJQPHQW�HVVD\´��+LJKHU�(GXFDWLRQ���������SS��������

6KHUPLV�� 0�� '�� 	� %XUVWHLQ�� -�� �(GV��� ������� $XWRPDWHG� HVVD\� VFRULQJ�� $� FURVV�GLVFLSOLQDU\�

SHUVSHFWLYH��/DZUHQFH�(UOEDXP�$VVRFLDWHV��,QF��+LOOVGDOH���1-�

6LPyQ�6HJXUD��)���������0DQXDO�GH�KLVWRULD�HFRQyPLFD�PXQGLDO�\�GH�(VSDxD��&(5$��0DGULG�

7DVFyQ�)HUQiQGH]��-��	�0LVDHO�$UWXUR�/ySH]�=DSLFR��������+LVWRULD�(FRQyPLFD�0XQGLDO��8QD�YLVLyQ�

HXURFpQWULFD�GH�OD�DFWLYLGDG�HFRQyPLFD��GHO�1HROtWLFR�DO�VLJOR�;;,��%LEOLRWHFD�1XHYD��0DGULG�

9DOHQWL��6��1HUL��)��	�&XFFKLDUHOOL� 5���������³$Q�RYHUYLHZ�RI�FXUUHQW� UHVHDUFK�RQ�DXWRPDWHG�HVVD\�

JUDGLQJ´��-RXUQDO�RI�,QIRUPDWLRQ�7HFKQRORJ\�(GXFDWLRQ�������������

:DNHIRUG��5��������´�3ULQFLSOHV�RI�VWXGHQW�DVVHVVPHQW�³LQ )U\��+��.HWWHULGJH��6��	�0DUVKDOO��6���(GV���

�������$�KDQGERRN�IRU�WHDFKLQJ�	�OHDUQLQJ�LQ�KLJKHU�HGXFDWLRQ��6HFRQG�HGLWLRQ��.RJDQ�3DJH��

6WHUOLQJ��9$���������

:HUEDFK� .�� \� +XQWHU�� '�� ������� )RU� WKH� :LQ�� +RZ� *DPH� 7KLQNLQJ� &DQ� 5HYROXWLRQL]H� <RXU�

%XVLQHVV��:KDUWRQ�'LJLWDO�3UHVV��3KLODGHOSKLD��3$��


