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$� SURFUDVWLQDomR� GR� HVWXGR� DWp� j� SUR[LPLGDGH� GRV� H[DPHV� p� FRPXP� HQWUH� HVWXGDQWHV�� VHQGR�
SUHYLVtYHO�TXH�SUHMXGLTXH�D�DSUHQGL]DJHP�H�TXH�WHQKD�HIHLWRV�FXPXODWLYRV�HP�FXUVRV�FRP�XQLGDGHV�
FXUULFXODUHV� LQWHUGHSHQGHQWHV��&RQWXGR��D�GHPRQVWUDomR�GHVWDV�SUHYLV}HV� WHP�VLGR� OLPLWDGD�SHOD�
IDOWD�GH�PpWULFDV�REMHWLYDV�GH�SURFUDVWLQDomR��$�SDQGHPLD�&29,'����LPS{V�DOWHUDo}HV�DEUXSWDV�QR�
DPELHQWH� DFDGpPLFR�� GHVFRQKHFHQGR�VH� TXH� FRQVHTXrQFLDV� WHULD� VREUH� D� SURFUDVWLQDomR�� (VWH�
HVWXGR��UHDOL]DGR�GXUDQWH�D�SDQGHPLD�&29,'�����WHYH�FRPR�REMHWLYRV��LPSOHPHQWDU�XP�VLVWHPD�GH�
DSUHQGL]DJHP�KtEULGD��6$+���H[WUDLU�PpWULFDV�REMHWLYDV�GH�SURFUDVWLQDomR��WHVWDU�D�KLSyWHVH�GH�TXH�D�
SURFUDVWLQDomR�SUHMXGLFD�R�DXWRFRQKHFLPHQWR�H�R�VXFHVVR�DFDGpPLFR��2�6$+�DSOLFDGR�QD�XQLGDGH�GH�
)LVLRORJLD�GR�0HVWUDGR�,QWHJUDGR�HP�&LrQFLDV�)DUPDFrXWLFDV�LQFOXLX��DXODV�VtQFURQDV�SUHVHQFLDLV�H�
RQ�OLQH�� FXMDV�YLGHRJUDYDo}HV�SHUPLWLUDP�HVWXGR�DVVtQFURQR�� WHVWHV� IRUPDWLYRV�VHPDQDLV�� H� WHVWHV�
VXPDWLYRV�FRP�YLJLOkQFLD�DWLYD��$�SURFUDVWLQDomR��PHGLGD�SRU�UHJLVWRV�GH�WHVWHV�IRUPDWLYRV�H�HVWXGR�
SRU� YLGHRJUDYDo}HV�� DVVRFLRX�VH� D� PHQRU� DXWRFRQKHFLPHQWR� H� D� FODVVLILFDo}HV� ILQDLV�
VLJQLILFDWLYDPHQWH�LQIHULRUHV��0HFDQLVWLFDPHQWH��RV�SURFUDVWLQDGRUHV�GHVSHUGLoDP�RSRUWXQLGDGHV�GH�
DXWRPRQLWRUL]DomR��SHUPDQHFHQGR� DXWRLOXGLGRV� H� VHP� FRQVROLGDU� FRPSHWrQFLDV��(VWHV� UHVXOWDGRV�
VXSRUWDP� D� LPSRUWkQFLD� GH� Do}HV� GH� FRQVFLHQFLDOL]DomR� SDUD� R� SUREOHPD� GD� SURFUDVWLQDomR�� $V�
PpWULFDV�REMHWLYDV�SHUPLWHP�DYDOLDU�FRPR�p�TXH�DOWHUDo}HV� IXWXUDV�QRV�PRGHORV�HGXFDWLYRV�H�QRV�
DPELHQWHV�DFDGpPLFRV�LQIOXHQFLDP�D�SURFUDVWLQDomR��
�
�
3DODYUDV�&KDYH��3URFUDVWLQDomR��$XWRFRQKHFLPHQWR��7HVWHV�IRUPDWLYRV��$YDOLDomR��
�
�
�
���&RQWH[WXDOL]DomR��
�
2�DGLDPHQWR�YROXQWiULR�GH�WDUHIDV�LPSRUWDQWHV��FRPR�HVWXGDU�RX�UHDOL]DU�XP�WUDEDOKR�SDUD�
DYDOLDomR�� p� FRPXP� HQWUH� HVWXGDQWHV�� (VWH� FRPSRUWDPHQWR� GH� SURFUDVWLQDomR� p�
IUHTXHQWHPHQWH�YLVWR�FRPR�XPD�IDOKD�GH�DXWRUUHJXODomR��VHQGR�DWULEXtGR�j�SHUVRQDOLGDGH�
H� PRWLYDomR� �6WHHO� HW� DO��� ������� $WXDOPHQWH� FRQVLGHUDP�VH� GLIHUHQWHV� WLSRV� GH�
SURFUDVWLQDomR��=RKDU�HW�DO����������$�SURFUDVWLQDomR�DWLYD�RX�SURGXWLYD�p�DSRQWDGD�FRPR�
XPD� HVWUDWpJLD� GH� JHVWmR� GR� VWUHVV�� HQTXDQWR� TXH� D� SURFUDVWLQDomR� SDVVLYD� RX� QmR�
SURGXWLYD� p� FRQVLGHUDGD� SUHMXGLFLDO�� WHQGR� VLGR� DVVRFLDGD� D� FRPSRUWDPHQWRV�
DXWRGHVWUXWLYRV��:HVWJDWH�HW�DO���������H�D�PDLRU�LQFLGrQFLD�GH�IUDXGH�DFDGpPLFD��3DWU]HN�
HW� DO��� ������� 3DUD� DOpP� GDV� TXHVW}HV� GH� SHUVRQDOLGDGH� GRV� HVWXGDQWHV�� R� DPELHQWH�
DFDGpPLFR�HP�TXH�VH�HQFRQWUDP�SRGH�WHU�XP�LPSDFWR�GHWHUPLQDQWH�VREUH�D�PRWLYDomR�H�
FRQVHTXHQWHPHQWH�VREUH�D�SURFUDVWLQDomR��2V�DPELHQWHV�DFDGpPLFRV�GHVWUXWXUDGRV��FRP�
SUD]RV� PXLWR� DODUJDGRV�� H� IDOWD� GH� LQIRUPDomR� SDUD� DXWRPRQLWRUL]DomR� VmR� GRV� PDLV�
SURStFLRV�j�SURFUDVWLQDomR��6YDUWGDO�HW�DO����������
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(P� 0DUoR� GH� ������ D� SDQGHPLD� &29,'���� LPS{V� DOWHUDo}HV� DEUXSWDV� DR� DPELHQWH�
DFDGpPLFR� WUDGLFLRQDO�� FRP� GLPLQXLomR� GDV� DWLYLGDGHV� SUHVHQFLDLV� H� DXPHQWR� GDV�
DWLYLGDGHV�RQ�OLQH��'HVFRQKHFLD�VH�j�GDWD�R� LPSDFWR�TXH�HVWDV�DOWHUDo}HV�WHULDP�VREUH�D�
SURFUDVWLQDomR��PDV� H[LVWLDP� Mi� DOJXPDV� HYLGrQFLDV� �HVWXGRV� GH� SHTXHQD� GLPHQVmR�� ���
HVWXGDQWHV�SUHVHQFLDLV�YV�����RQ�OLQH��VXJHULQGR�TXH�R�HIHLWR�QHJDWLYR�GD�SURFUDVWLQDomR�
VREUH�R�VXFHVVR�DFDGpPLFR�p�PDLV�SURQXQFLDGR�QRV�HVWXGDQWHV�FRP�HQVLQR�RQ�OLQH��(OYHUV�
HW�DO����������

(VWH� HVWXGR� IRL� GHVHQYROYLGR� QD� )DFXOGDGH� GH� )DUPiFLD� GD� 8QLYHUVLGDGH� GR� 3RUWR�
�))83���QR� FRQWH[WR�GD�XQLGDGH� FXUULFXODU� �8&��GH�)LVLRORJLD�GR�0HVWUDGR� ,QWHJUDGR� HP�
&LrQFLDV�)DUPDFrXWLFDV��0,&)���'HFRUUHX�QR�DQR�OHWLYR�GH�����������²�HP�SOHQD�SDQGHPLD�
&29,'����²�H�HQYROYHX�D� LPSOHPHQWDomR�GH�XP�VLVWHPD�GH�DSUHQGL]DJHP�KtEULGD� �6$+��
FRP�FRPSRQHQWHV�SUHVHQFLDLV�H�RQ�OLQH��3DUD�PLWLJDU�R�ULVFR�GH�SURFUDVWLQDomR�DVVRFLDGR�j�
WUDQVLomR�SDUD�DWLYLGDGHV�RQ�OLQH��(OYHUV�HW�DO����������SDUD�DOpP�GDV�DWLYLGDGHV�OHWLYDV�HP�
WHPSR�UHDO�IRUDP�GLVSRQLELOL]DGDV�YLGHRJUDYDo}HV�GDV�DXODV�H�WHVWHV�IRUPDWLYRV�VHPDQDLV�²�
GHVWLQDGRV�D�IRPHQWDU�QRV�HVWXGDQWHV�D�FRQVROLGDomR�GRV�FRQKHFLPHQWRV�H�D�SUiWLFD�UHJXODU�
GH� FRPSHWrQFLDV�� 1R� GHFRUUHU� GHVWH� HVWXGR�� DV�PpWULFDV� GD� SDUWLFLSDomR� YROXQWiULD� GRV�
HVWXGDQWHV� IRUDP� XVDGDV� SDUD� HVWLPDU� D� SURFUDVWLQDomR�� DQDOLVDQGR� R� LPSDFWR� VREUH� R�
DXWRFRQKHFLPHQWR� H� R� VXFHVVR� DFDGpPLFR�� 2V� GDGRV� REWLGRV� SHUPLWHP� XPD� PHOKRU�
FRPSUHHQVmR� GDV� FRQVHTXrQFLDV� GD� SURFUDVWLQDomR�� VXSRUWDQGR� PHGLGDV� GH�
FRQVFLHQFLDOL]DomR��$V�PpWULFDV�GHVHQYROYLGDV�QHVWH�HVWXGR�WrP�SRWHQFLDO�GH�DSOLFDELOLGDGH�
IXWXUD�SDUD�DYDOLDU�R�LPSDFWR�TXH�DV�DOWHUDo}HV�QRV�PRGHORV�H�DPELHQWHV�HGXFDWLYRV�WrP�
VREUH�D�SURFUDVWLQDomR��
�
�
���'HVFULomR�GD�SUiWLFD�SHGDJyJLFD�
�
8P� PRGHOR� HGXFDWLYR� FRP� HQVLQR� KtEULGR� HP� WHPSR� UHDO� �SUHVHQFLDO� H� RQ�OLQH���
FRPSOHPHQWDGR� FRP� DWLYLGDGHV� GH� H�OHDUQLQJ�� FXMRV� UHJLVWRV� GH� DWLYLGDGH� SHUPLWLUDP�
GHVHQYROYHU�H�YDOLGDU�PpWULFDV�GH�SURFUDVWLQDomR��H�HVWXGDU�R�LPSDFWR�GHVWH�SUREOHPD�GH�
DXWRUUHJXODomR�VREUH�R�DXWRFRQKHFLPHQWR�H�VXFHVVR�DFDGpPLFR�GRV�HVWXGDQWHV��
�
�
�����2EMHWLYRV�H�S~EOLFR�DOYR�
�
2�REMHWLYR�JHUDO�GHVWD�SUiWLFD�SHGDJyJLFD� IRL�DVVHJXUDU�D�FRQWLQXLGDGH�H�D�TXDOLGDGH�GD�
DSUHQGL]DJHP�SHUDQWH�XP�HYHQWR�GLVUXSWLYR�FRPR�D�&29,'�����GXUDQWH�R�TXDO�D�WUDQVLomR�
SDUD�HQVLQR�RQ�OLQH�²�IRUoDGD�SRU�FRQILQDPHQWRV�H�LVRODPHQWRV�SURILOiWLFRV�²�DFDUUHWDYD�XP�
ULVFR�GH�DXPHQWR�GH�SURFUDVWLQDomR��)RL�QHFHVViULR�LQRYDU�QD�IRUPD�GH�OHFLRQDU�HP�PRGR�
VtQFURQR��FRP�HVWXGDQWHV�QD�VDOD�GH�DXOD�H�RXWURV�D�DVVLVWLU�UHPRWDPHQWH�RQ�OLQH��IRPHQWDU�
D� LQWHUDomR� HQWUH� RV� HVWXGDQWHV�� H� JDUDQWLU� R� DFHVVR�D�PDWHULDLV�GH� HVWXGR� H�SUiWLFD�GH�
FRPSHWrQFLDV�D�GLVWkQFLD��2V�REMHWLYRV�HVSHFtILFRV�IRUDP��

x� LPSOHPHQWDU�XP�VLVWHPD�GH�DSUHQGL]DJHP�KtEULGD��6$+���FRP�DWLYLGDGHV�HP�WHPSR�
UHDO�QD�))83�H�RQ�OLQH��H�FRP�DWLYLGDGHV�HP�SODWDIRUPDV�GH�H�OHDUQLQJ��

x� H[WUDLU�PpWULFDV�REMHWLYDV�GH�SURFUDVWLQDomR�GDV�DWLYLGDGHV�GH�H�OHDUQLQJ��
x� YDOLGDU�DV�PpWULFDV�GH�SURFUDVWLQDomR�WHVWDQGR�D�KLSyWHVH�GH�TXH�D�SURFUDVWLQDomR�

SUHMXGLFD�R�DXWRFRQKHFLPHQWR�H�R�VXFHVVR�DFDGpPLFR��
2�S~EOLFR�DOYR�IRUDP�����HVWXGDQWHV�LQVFULWRV�D�)LVLRORJLD��8&�GR����DQR�GR�0,&)�QD�))83��
$V� FRPSHWrQFLDV� FLHQWtILFDV� TXH� VH� HVSHUD� TXH� RV� HVWXGDQWHV� GHVHQYROYDP� VmR� XP�
FRQKHFLPHQWR�PHFDQtVWLFR�GR�IXQFLRQDPHQWR�GR�FRUSR�KXPDQR��TXH�LQWHJUD�FRQKHFLPHQWRV�
DQWHULRUHV�GH�DQDWRPLD�KLVWRORJLD��ELRORJLD�H�ELRTXtPLFD��H�TXH�SUHSDUD�RV�HVWXGDQWHV�SDUD�
D�SDWRORJLD� H� D� WHUDSrXWLFD�� FRP� LPSDFWR�GHWHUPLQDQWH�QD� IRUPDomR�GH�SURILVVLRQDLV�GH�
VD~GH��$V�FRPSHWrQFLDV�WUDQVYHUVDLV�DOYR�VmR�PHWDFRJQLWLYDV��FRPR�R�DXWRFRQKHFLPHQWR�
RX�D�FDSDFLGDGH�GH�DYDOLDU�R�SUySULR�QtYHO�GH�FRPSHWrQFLD��SDUD�RV�HVWXGDQWHV�SRGHUHP�
DXWRUUHJXODU� D� VXD� DSUHQGL]DJHP�� SUHWHQGHX�VH� WDPEpP� IRPHQWDU� D� LQWHUDomR� VRFLDO��
YLDELOL]DQGR�D�FRPXQLFDomR�HP�WHPSR�UHDO�HQWUH�HVWXGDQWHV�SUHVHQFLDLV�H�RQ�OLQH��
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2�PRGHOR�HGXFDWLYR�QD�8&�GH�)LVLRORJLD�FRPELQRX�DXODV�WHyULFDV�H�SUiWLFDV�ODERUDWRULDLV�
TXH�GHFRUUHUDP�GH�IRUPD�VtQFURQD��SUHVHQFLDO�H�RQ�OLQH���FRP�UHJLVWR�GH�DVVLGXLGDGH��$V�
DXODV� HP� VDOD� SUHVHQFLDO� IRUDP� VLPXOWDQHDPHQWH� WUDQVPLWLGDV� QD� SODWDIRUPD� =RRP��
IRPHQWDQGR�VH� D� FRPXQLFDomR� HQWUH� WRGRV� RV� HVWXGDQWHV� GH� IRUPD� DXGLRYLVXDO� FRP�
GLVFXVV}HV�LQWHUDWLYDV��$�UHVROXomR�GH�H[HUFtFLRV�SUiWLFRV�H�D�DQiOLVH�GH�GDGRV�ODERUDWRULDLV�
IRL� HIHWXDGD� FRP� IHUUDPHQWDV� FRODERUDWLYDV� RQ�OLQH� �H�J�� *RRJOH� VKHHWV��� SHUPLWLQGR� D�
IRUPDomR�GH� HTXLSDV�GH� HVWXGDQWHV�KtEULGDV� �LQFOXLQGR�R� WXUQR�SUHVHQFLDO� H� R� RQ�OLQH� ²�
YLDELOL]DQGR�R�HQYROYLPHQWR�GRV�HVWXGDQWHV�HP�LVRODPHQWR�PRWLYDGR�SHOD�&29,'������

$� JUDYDomR� GDV� DXODV� WHyULFDV� IRL� GLVSRQLELOL]DGD� DWUDYpV� GD� SODWDIRUPD� 3DQRSWR��
YLDELOL]DQGR�R�HVWXGR�DXWyQRPR�GRV�HVWXGDQWHV��RX�D�FRPSHQVDomR�GH�DXODV�D�TXH�QmR�
SXGHUDP�DVVLVWLU�� $WUDYpV� GD� SODWDIRUPD�0RRGOH�� RV� HVWXGDQWHV� WLYHUDP�DFHVVR� D� WHVWHV�
IRUPDWLYRV� VHPDQDLV� GH� FXUWD� GXUDomR� ������� PLQXWRV�� TXH� IRUDP� LQFOXLQGR�
SURJUHVVLYDPHQWH�RV�YiULRV�FDStWXORV�GD�PDWpULD��$SyV�R�WpUPLQR�GDV�DXODV��WLYHUDP�DFHVVR�
D�WHVWHV�IRUPDWLYRV�DGLFLRQDLV�SDUD�SUHSDUDomR�SDUD�R�([DPH�)LQDO��

'RLV�WHVWHV�IRUPDWLYRV�QR�ILQDO�GR�VHPHVWUH�XVDUDP�D�PHWRGRORJLD�GH�$YDOLDomR�%DVHDGD�
QD�&RQILDQoD�� 1HVWHV� WHVWHV�� SDUD� FDGD� SHUJXQWD� RV� HVWXGDQWHV� DVVLQDODYDP� R� QtYHO� GH�
FRQILDQoD�QD�UHVSRVWD�GDGD��EDL[D��QHXWUD��DOWD���3RU�FRPSDUDomR�GRV�UHVXOWDGRV�UHDLV�FRP�
D�FRQILDQoD��IRL�SRVVtYHO�FODVVLILFDU�R�QtYHO�GH�FRQILDQoD�SUHGRPLQDQWH�GRV�HVWXGDQWHV�HP��

x� )DOWD�GH�FRQILDQoD�²�DVVLQDOD�FRQILDQoD�EDL[D��PDV�DFHUWD�D�UHVSRVWD��
x� ([FHVVR�GH�FRQILDQoD�²�DVVLQDOD�FRQILDQoD�DOWD��PDV�HUUD�D�UHVSRVWD��
x� $XWRFRQKHFLPHQWR�²�DVVLQDOD�DOWD�TXDQGR�DFHUWD��H�DVVLQDOD�EDL[D�TXDQGR�HUUD��

$V�FRPSHWrQFLDV�HP�)LVLRORJLD�+XPDQD�IRUDP�DIHULGDV�HP���HYHQWRV�GH�DYDOLDomR��8P�D�
PHLR�GR�VHPHVWUH������GD�&ODVVLILFDomR�)LQDO���H�XP�([DPH������GD�&ODVVLILFDomR�)LQDO���
(VWHV�HYHQWRV�GHFRUUHUDP�FRP�YLJLOkQFLD�DXGLRYLVXDO�DWLYD�QR�PRGR�SUHVHQFLDO��D�PDLRULD���
H�D�GLVWkQFLD��PLQRULD�HP�LVRODPHQWR�&29,'������FRP�FkPDUD�SRVLFLRQDGD�GH�IRUPD�D�YHU�
R�HVWXGDQWH�H�R�VHX�FDPSR�GH�YLVmR�� LQFOXLQGR�VHFUHWiULD�H�FRPSXWDGRU��FRP�6DIH�([DP�
%URZVHU�H�FRQILUPDomR�GH�TXH�QHQKXP�RXWUR�VRIWZDUH�QmR�DXWRUL]DGR�HVWDYD�D�FRUUHU���
�
�����$YDOLDomR��
�
2V�GDGRV�GH�DVVLGXLGDGH�jV�DXODV�H�GD�UHDOL]DomR�GRV�WHVWHV�IRUPDWLYRV�H�VXPDWLYRV�IRUDP�
UHJLVWDGRV� QR� 0RRGOH� 8�3RUWR�� 2V� GDGRV� GH� YLVXDOL]DomR� GDV� YLGHRJUDYDo}HV� IRUDP�
UHJLVWDGRV� QR� 3DQRSWR�8�3RUWR�� 2V� LGHQWLILFDGRUHV� GRV� HVWXGDQWHV� IRUDP� UHPRYLGRV� GRV�
ILFKHLURV��FVY�GH�H[SRUWDomR��2V�GDGRV�DQRQLPL]DGRV�GRV�����HVWXGDQWHV�IRUDP�DQDOLVDGRV�
QD� OLQJXDJHP� 5� �ZZZ�5�SURMHFW�RUJ��� FRP� D� FROHomR� 7LG\YHUVH� GH� FLrQFLD� GH� GDGRV�
�ZZZ�WLG\YHUVH�RUJ�� SDUD� UHSUHVHQWDomR� JUiILFD� H� DQiOLVH� HVWDWtVWLFD� GRV� UHVXOWDGRV�� 8P�
YDORU�GH�S��������IRL�FRQVLGHUDGR�HVWDWLVWLFDPHQWH�VLJQLILFDWLYR�QDV�DQiOLVHV�GH�FRUUHODomR�H�
FRPSDUDomR�GH�GRLV��7HVWH�7��RX�PDLV�JUXSRV��$129$��FRP�SRVW�+RF�7XNH\�+6'���
�
�
���5HVXOWDGRV��LPSOLFDo}HV�H�UHFRPHQGDo}HV�
�
$�)LJXUD���LOXVWUD�D�GLVWULEXLomR�GRV�HVWXGDQWHV�QDV�SULQFLSDLV�PpWULFDV�XWLOL]DGDV�QHVWH�
HVWXGR�� 2� PHOKRU� SUHGLWRU� GDV� FODVVLILFDo}HV� QR� ([DPH� IRUDP� DV� FRPSHWrQFLDV�
GHPRQVWUDGDV�QD�DYDOLDomR�LQWHUFDODU��5�� �������S����������'H�IDFWR��D�DVVLGXLGDGH�H[SOLFD�
DSHQDV�����GD�YDULDELOLGDGH�QD�FODVVLILFDomR�QR�([DPH��5�� ������S����������R�TXH�VXEOLQKD�
D�LPSRUWkQFLD�GH�PpWULFDV�GH�DWLYLGDGH�FRPR�D�UHDOL]DomR�GH�WHVWHV�IRUPDWLYRV��RX�R�HVWXGR�
GDV�YLGHRJUDYDo}HV� �)LJ���&��'���&RPELQDQGR�HVWDV���PpWULFDV��p�SRVVtYHO� LGHQWLILFDU�XP�
FRQMXQWR�GH�HVWXGDQWHV�TXH�VH�GHVWDFD�SRU�UHDOL]DU�PHQRV�WHVWHV� IRUPDWLYRV�H�YLVXDOL]DU�
PHQRV�YLGHRJUDYDo}HV��)LJ���$��UHWkQJXOR�FLQ]HQWR���1DWXUDOPHQWH�TXH�HVWDV�PpWULFDV�QmR�
QRV�LQIRUPDP�VREUH�RXWUDV�IRUPDV�GH�HVWXGR�H�WUHLQR�GH�FRPSHWrQFLDV�TXH�RV�HVWXGDQWHV�
SRVVDP�WHU��$VVLP��SDUD�YDOLGDU�HVWD�FDWHJRUL]DomR�GH�SURFUDVWLQDomR��6LP��TXDQGR�HVWXGR�
GDV�YLGHRJUDYDo}HV�������H�WHVWHV�IRUPDWLYRV�����������HP������D�)LJXUD��%�FRPSDUD�DV�
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FODVVLILFDo}HV�QR�([DPH�H�YHULILFRX�VH� D�KLSyWHVH�GH�TXH�R�SHUILO�GH�SURFUDVWLQDomR�HVWi�
DVVRFLDGR�D�FODVVLILFDo}HV�VLJQLILFDWLYDPHQWH�PDLV�EDL[DV��S�����������
�

�
�
)LJXUD����'LVWULEXLomR�GD�FODVVLILFDomR�ILQDO�H�GDV�PpWULFDV�GH�SDUWLFLSDomR�GRV�HVWXGDQWHV���$��
&ODVVLILFDomR�ILQDO���%��$VVLGXLGDGH�HP���WRWDO�GH�DXODV�WHyULFDV�H�ODERUDWRULDLV���&��1~PHUR�GH�WHVWHV�
IRUPDWLYRV�GLIHUHQWHV�UHDOL]DGRV���'��9LVXDOL]DomR�GDV�YLGHRJUDYDo}HV�HP���GD�H[WHQVmR�WRWDO��
�
�

�
�

)LJXUD����0pWULFDV�GH�3URFUDVWLQDomR���$��'LVWULEXLomR�GRV�HVWXGDQWHV�HP�IXQomR�GR�HVWXGR�H�GR�
Q�� GH� WHVWHV� IRUPDWLYRV� UHDOL]DGRV�� $� ORFDOL]DomR� GHQWUR� GR� UHWkQJXOR� FLQ]HQWR� IRL� FRQVLGHUDGD�
SURFUDVWLQDomR���%��3URFUDVWLQDomR�DVVRFLDGD�D�FODVVLILFDo}HV�LQIHULRUHV�QR�([DPH���S�����������
�
&RQVLGHUDQGR�TXH�D�SURFUDVWLQDomR�HVWi�DVVRFLDGD�D�IDOKDV�GH�DXWRUUHJXODomR��D�)LJXUD���
YHULILFD�D�KLSyWHVH�GH�D�SURFUDVWLQDomR�HVWDU�DVVRFLDGD�D�XP�PHQRU�DXWRFRQKHFLPHQWR��)LJ��
�$�� UHVXOWDGRV�GRV� WHVWHV� IRUPDWLYRV�FRP�DYDOLDomR�GR�QtYHO�GH�FRQILDQoD���$QDOLVDQGR�D�
UHODomR� HQWUH� R� QtYHO� GH� FRQILDQoD� GRV� HVWXGDQWHV� QDV� VXDV� SUySULDV� FRPSHWrQFLDV� H� D�
FODVVLILFDomR� ILQDO� REWLGD�� YHULILFD�VH� TXH� R� H[FHVVR� GH� FRQILDQoD� HVWi� DVVRFLDGR� D� XPD�
PHQRU�FODVVLILFDomR��)LJ���%��S����������VXJHULQGR�D�RFRUUrQFLD�GH�XP�HIHLWR�'XQQLQJ�.UXJHU�
�.UXJHU�	�'XQQLQJ���������&XULRVDPHQWH��DV�FODVVLILFDo}HV�ILQDLV�PDLV�EDL[DV�YHULILFDUDP�
VH�QR�FRQMXQWR�GH�HVWXGDQWHV�TXH�RSWRX�SRU�QmR�UHDOL]DU�RV�WHVWHV�IRUPDWLYRV�TXH�DYDOLDYDP�
R�QtYHO�GH�FRQILDQoD�QDV�FRPSHWrQFLDV��)LJ���%��1�$���S������������(VWHV�UHVXOWDGRV�VXJHUHP�
TXH�R�HYLWDPHQWR�GHVWH�WLSR�GH�WHVWHV�p�HP�VL�PHVPR�XP�LQGLFDGRU�GH�SURFUDVWLQDomR��L�H���
HVWXGDQWHV�TXH�DGLDP�VHUHP�FRQIURQWDGRV�FRP�R�VHX�QtYHO�GH�GHVFRQKHFLPHQWR�GD�PDWpULD��
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)LJXUD����3URFUDVWLQDomR� UHGX]�R�DXWRFRQKHFLPHQWR�H�D�FODVVLILFDomR� ILQDO�� �$��3URSRUomR�GH�
HVWXGDQWHV�FRP�DXWRFRQKHFLPHQWR� �DPDUHOR��� IDOWD� �YHUGH��RX�H[FHVVR� �YHUPHOKR��GH�FRQILDQoD�� �%��
5HODomR�HQWUH�FRQILDQoD�H�FODVVLILFDomR��1�$���1mR�DYDOLDUDP�D�FRQILDQoD���S����������S�����������
�
&RQVLGHUDQGR�TXH�RV�HVWXGDQWHV�FRP�HYLGrQFLDV�GH�SURFUDVWLQDomR�VmR�RV�TXH�REWrP�DV�
FODVVLILFDo}HV� PDLV� EDL[DV�� FRORFD�VH� D� TXHVWmR� GH� TXHP�� HYHQWXDOPHQWH�� EHQHILFLD� GDV�
YLGHRJUDYDo}HV� GDV� DXODV�� 2V� GDGRV� VXJHUHP� XP� EHQHItFLR� JHUDO� SRU� KDYHU� FRUUHODomR�
VLJQLILFDWLYD�HQWUH�R�HVWXGR�SRU�YLGHRJUDYDo}HV�H�D�FODVVLILFDomR�QR�H[DPH��)LJ���$��S����������
PDV� D� FDSDFLGDGH� H[SOLFDWLYD� JOREDO� p� EDL[D� �5��  � ������� &RQVLGHUDQGR� �� FDWHJRULDV� GH�
DVVLGXLGDGH��YHULILFD�VH�TXH�R�HVWXGR�SRU�YLGHRJUDYDo}HV�EHQHILFLD�VREUHWXGR�RV�HVWXGDQWHV�
FRP�IDOWDV�PRGHUDGDV�GH�DVVLGXLGDGH��)LJ���%��&DW���������DVVLGXLGDGH��S������������
�

�
�
)LJXUD����(VWXGR�GDV�YLGHRJUDYDo}HV�UHFXSHUD�IDOWDV�PRGHUDGDV�GH�DVVLGXLGDGH���$��&RUUHODomR�
HVWXGR�YV��FODVVLILFDomR�QR�H[DPH��&DWHJRULDV�GH�HVWXGR�������� �YHUGH��!����� �DPDUHOR����%��5HODomR�
HQWUH�DV���FDWHJRULDV�GH�HVWXGR�H�DV���GH�DVVLGXLGDGH������������������������S����������
�
$�DQiOLVH�GRV�UHVXOWDGRV�GRV�WHVWHV�IRUPDWLYRV��)LJ���$��UHYHOD�TXH�RV�HVWXGDQWHV�REWLYHUDP�
FODVVLILFDo}HV�HOHYDGDV�QRV�SULPHLURV�GRLV�WHVWHV� �VREUH�RV�FDStWXORV� LQLFLDLV�GD�PDWpULD���
&RQWXGR��j�PHGLGD�TXH�DXPHQWRX�D�GLYHUVLGDGH�GH�DVVXQWRV��H� IRL�QHFHVViULR� LQWHJUDU�H�
DSOLFDU�FRQKHFLPHQWRV�DQWHULRUHV��DV�FODVVLILFDo}HV�PpGLDV�FRPHoDUDP�D�EDL[DU��3DUD�WHU�
VXFHVVR� p� QHFHVViULR� LQYHVWLU� WHPSR� HP� HVWXGR� H� H[HUFtFLRV� �)LJ�� �$�� SURJUHVVmR� YHUGH���
&RPR� RV� SURFUDVWLQDGRUHV� DGLDP� HVVH� LQYHVWLPHQWR�� WRUQDP�VH� RXWOLHUV� H� QmR� DWLQJHP�
FODVVLILFDo}HV�HOHYDGDV�D�WHPSR�GR�([DPH��)LJ���$��SURJUHVVmR�YHUPHOKD���&XULRVDPHQWH��D�
DQiOLVH�GRV�FRHILFLHQWHV�GH�FRQVLVWrQFLD� LQWHUQD�GRV�WHVWHV� IRUPDWLYRV�DR� ORQJR�GR�WHPSR�
�)LJ���%��UHYHOD�WDPEpP�XP�DXPHQWR�SURJUHVVLYR��e�SODXVtYHO�TXH�QR� LQtFLR�GR�VHPHVWUH�
H[LVWD�PDLRU� GHVFRQKHFLPHQWR� H� DOHDWRULHGDGH� QD� UHVSRVWD� D� TXHVW}HV�� 1HVWD� OyJLFD�� DV�
UHVSRVWDV�jV�TXHVW}HV�TXH�DYDOLDP�R�PHVPR�WLSR�GH�FRPSHWrQFLDV�WRUQDP�VH�PDLV�FRHUHQWHV�
DR�ORQJR�GR�WHPSR��TXDQGR�D�FRPSHWrQFLD�DXPHQWD�QD�SRSXODomR�GH�HVWXGDQWHV��
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)LJXUD����$�DSUHQGL]DJHP�p�SURJUHVVLYD�H�UHTXHU�LQYHVWLPHQWR�GH�WHPSR���$��7HVWHV�IRUPDWLYRV�
DR�ORQJR�GR�WHPSR�FRP�FODVVLILFDo}HV�HP�ER[�SORW�H�SRQWRV�RXWOLHUV��(YROXomR�GDV�FRPSHWrQFLDV�VHP�
�YHUGH��H�FRP�SURFUDVWLQDomR��YHUPHOKR����%��(YROXomR�GD�FRQVLVWrQFLD�LQWHUQD�GRV�WHVWHV�IRUPDWLYRV��
�
���&RQFOXV}HV��
2� VLVWHPD� GH� DSUHQGL]DJHP� KtEULGD� PRWLYRX� RV� HVWXGDQWHV� D� SDUWLFLSDU� QRV� WHVWHV�
IRUPDWLYRV��SURPRYHQGR�PHOKRULDV�SURJUHVVLYDV�QDV�FRPSHWrQFLDV�HP�)LVLRORJLD��$�DQiOLVH�
GHVWD�SDUWLFLSDomR�DR�ORQJR�GR�VHPHVWUH�FRPSOHPHQWD�D�LQIRUPDomR�GRV�WHVWHV�VXPDWLYRV��
2V�GDGRV�GRV�WHVWHV�IRUPDWLYRV�H�HVWXGR�GH�YLGHRJUDYDo}HV�YLDELOL]DP�PpWULFDV�REMHWLYDV�GH�
SURFUDVWLQDomR��FRP�YDOLGDGH�SUHGLWLYD�VREUH�R�VXFHVVR�DFDGpPLFR�H�R�DXWRFRQKHFLPHQWR��
(VWDV� PpWULFDV� SHUPLWHP� FRPSDUDU� D� SURFUDVWLQDomR� HP� GLIHUHQWHV� 8&� RX� PRGHORV�
HGXFDWLYRV�� (PERUD� R� VXFHVVR� DFDGpPLFR� QHVWH� HVWXGR� VLJQLILTXH� SULQFLSDOPHQWH�
FRPSHWrQFLDV�FLHQWtILFDV�HP�)LVLRORJLD�+XPDQD��HP�HVWXGRV� IXWXURV�VHUi�DSURIXQGDGD�D�
UHODomR�HQWUH�D�SURFUDVWLQDomR�H�FRPSHWrQFLDV�WUDQVYHUVDLV�FRPR�D�PHWDFRJQLomR���
�
���5HIHUrQFLDV�
�

(OYHUV��*�&���3RO]HOOD��'��-���	�*UDHW]��+���������3URFUDVWLQDWLRQ�LQ�2QOLQH�&RXUVHV��3HUIRUPDQFH�
DQG�$WWLWXGLQDO�'LIIHUHQFHV��7HDFKLQJ�RI�3V\FKRORJ\��9RO������1R�����SS�����������
�
.UXJHU��-���	�'XQQLQJ��'����������8QVNLOOHG�DQG�XQDZDUH�RI�LW��KRZ�GLIILFXOWLHV�LQ�UHFRJQL]LQJ�RQH·V�
RZQ�LQFRPSHWHQFH�OHDG�WR�LQIODWHG�VHOI�DVVHVVPHQWV��-RXUQDO�RI�3HUVRQDOLW\�DQG�6RFLDO�3V\FKRORJ\��
9RO������1R�����SS�������������
�
3DWU]HN��-���6DWWOHU��6���YDQ�9HHQ��)���*UXQVFKHO��&���	�)ULHV��6���������,QYHVWLJDWLQJ�WKH�HIIHFW�RI�
DFDGHPLF�SURFUDVWLQDWLRQ�RQ�WKH�IUHTXHQF\�DQG�YDULHW\�RI�DFDGHPLF�PLVFRQGXFW��D�SDQHO�VWXG\��
6WXGLHV�LQ�+LJKHU�(GXFDWLRQ��9RO������1R�����SS�������������
�
6WHHO�3���6YDUWGDO�)���7K\QGL\LO�7���	�%URWKHQ�7����������([DPLQLQJ�3URFUDVWLQDWLRQ�$FURVV�0XOWLSOH�
*RDO�6WDJHV��$�/RQJLWXGLQDO�6WXG\�RI�7HPSRUDO�0RWLYDWLRQ�7KHRU\��)URQWLHUV�LQ�3V\FKRORJ\��9RO�����
$UWLFOH������
�
6YDUWGDO�)���'DKO�7��,���*DPVW�.ODXVVHQ�7���.RSSHQERUJ�0���	�.OLQJVLHFN�.��%���������+RZ�6WXG\�
(QYLURQPHQWV� )RVWHU� $FDGHPLF� 3URFUDVWLQDWLRQ�� 2YHUYLHZ� DQG� 5HFRPPHQGDWLRQV�� )URQWLHUV� LQ�
3V\FKRORJ\��9RO������$UWLFOH���������
�
:HVWJDWH�� (�� &��� :RUPLQJWRQ�� 6�� 9��� 2OHVRQ�� .�� &��� 	� /LQGJUHQ�� .�� 3�� �������� 3URGXFWLYH�
SURFUDVWLQDWLRQ��DFDGHPLF�SURFUDVWLQDWLRQ�VW\OH�SUHGLFWV�DFDGHPLF�DQG�DOFRKRO�RXWFRPHV��-RXUQDO�
RI�$SSOLHG�6RFLDO�3V\FKRORJ\��9RO������1R�����SS�����²������
�
=RKDU��$��+���6KLPRQH��/��3���	�+HQ��0�� ��������$FWLYH�DQG�SDVVLYH�SURFUDVWLQDWLRQ�LQ�WHUPV�RI�
WHPSHUDPHQW�DQG�FKDUDFWHU��3HHU-��9RO�����$UWLFOH�H������
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