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3URMHWR�0DWK(��XPD�UHIOH[mR�VREUH�TXHVW}HV�H�UHFXUVRV�GH�
JHRPHWULD�HOHPHQWDU�

3DXOD�0DULD�%DUURVD��&ULVWLQD�0DUWLQVE��0DQXHO�9DUD�3LUHVF��0DUFHOD�6HDEUDG�
D(VFROD� 6XSHULRU� GH� 7HFQRORJLD� H� *HVWmR�� ,QVWLWXWR� 3ROLWpFQLFR� GH� %UDJDQoD�� %UDJDQoD�� 3RUWXJDO��
SEDUURV#LSE�SW�� E&HQWUR� GH� ,QYHVWLJDomR� HP� (GXFDomR� %iVLFD� �&,(%��� ,QVWLWXWR� 3ROLWpFQLFR� GH�
%UDJDQoD��%UDJDQoD��3RUWXJDO��PFHVP#LSE�SW��F&HQWUR�GH�,QYHVWLJDomR�HP�(GXFDomR�%iVLFD��&,(%���
,QVWLWXWR�3ROLWpFQLFR�GH�%UDJDQoD��%UDJDQoD��3RUWXJDO��PYS#LSE�SW�� G(VFROD�6XSHULRU�GH�(GXFDomR��
,QVWLWXWR�3ROLWpFQLFR�GH�%UDJDQoD��%UDJDQoD��3RUWXJDO��FVHDEUD#LSE�SW�

5HVXPR�
2�SURMHWR�0DWK(�HQYROYH�D�FRODERUDomR�HQWUH�YiULDV�LQVWLWXLo}HV�HXURSHLDV��
VHQGR� R� ,QVWLWXWR� 3ROLWpFQLFR� GH� %UDJDQoD� XPD� GHODV�� 7HP� FRPR� REMHWLYR�
SULQFLSDO� PHOKRUDU� DV� FRPSHWrQFLDV� HP� PDWHPiWLFD� QR� HQVLQR� VXSHULRU��
HVVHQFLDOPHQWH� DWUDYpV� GD� GLVSRQLELOL]DomR� GH� UHFXUVRV� SHGDJyJLFRV� QD�
SODWDIRUPD� 0DWK(� �PDWKH�SL[HO�RQOLQH�RUJ��� (VWD� SODWDIRUPD� p� XPD�
IHUUDPHQWD� RQOLQH� TXH� SRGH� VHU� XWLOL]DGD� SRU� HVWXGDQWHV� H� SURIHVVRUHV�� 2V�
HVWXGDQWHV� WrP� DFHVVR� D� GLYHUVRV� UHFXUVRV� SHGDJyJLFRV� GLVSRQtYHLV�
JUDWXLWDPHQWH��WDLV�FRPR�YtGHRV�H�GRFXPHQWRV��FRP�LQIRUPDomR�VREUH�WHPDV�
HVSHFtILFRV� H� WHVWHV� GH� DXWRDYDOLDomR� FRP�SHUJXQWDV� GH� HVFROKD�P~OWLSOD��$�
YDULHGDGH� GH� UHFXUVRV� GLVSRQLELOL]DGRV� FRQWULEXL� SDUD� WRUQDU� RV� HVWXGDQWHV�
PDLV�DXWyQRPRV��SHUPLWLQGR�OKHV�GLDJQRVWLFDU��PHOKRUDU�H�DSURIXQGDU�RV�VHXV�
FRQKHFLPHQWRV�PDWHPiWLFRV��$R�SURIHVVRU�SHUPLWH�D�XWLOL]DomR�GH�IHUUDPHQWDV�
HGXFDFLRQDLV� GLJLWDLV� H� UHFXUVRV� SDUD� D� DYDOLDomR� GR� SURJUHVVR� GRV�
FRQKHFLPHQWRV�GRV�DOXQRV��EHP�FRPR�D�GLVFXVVmR� FRP�RXWURV�SURIHVVRUHV�H�
LQYHVWLJDGRUHV� VREUH� SUiWLFDV� QR� HQVLQR� GD�PDWHPiWLFD��'H� HQWUH� RV� TXLQ]H�
GRPtQLRV�PDWHPiWLFRV�TXH�D�SODWDIRUPD�DEUDQJH��H�GDGD�D�QRVVD�IRUWH�OLJDomR�
SURILVVLRQDO� j� IRUPDomR� GH� HGXFDGRUHV� GH� LQIkQFLD� H� GH� SURIHVVRUHV� GD�
HGXFDomR� EiVLFD�� WHPRV� GHGLFDGR� XPD� DWHQomR� SDUWLFXODU� DR� GRPtQLR� GD�
0DWHPiWLFD�HOHPHQWDU��VXEWySLFR�*HRPHWULD�HOHPHQWDU��1HVWH�WH[WR��DOpP�GH�
FRQWH[WXDOL]DU�R�SURMHWR��SUHWHQGH�VH�UHIOHWLU�VREUH�DV�TXHVW}HV�SURSRVWDV�SDUD�
UHVROXomR�H�DYDOLDomR�DSUHVHQWDGDV�HP�*HRPHWULD�HOHPHQWDU��EHP�FRPR�VREUH�
RV� PDWHULDLV� GH� DSRLR� �7HDFKLQJ� 0DWHULDOV�� FRQFHELGRV� SDUD� DMXGDU� D�
FROPDWDU� GLILFXOGDGHV� GH� DSUHQGL]DJHP� H� D� YDORUL]DU� XPD� PHOKRU�
FRPSUHHQVmR�GRV�FRQFHLWRV�RX�SURFHGLPHQWRV�PDWHPiWLFRV�HQYROYLGRV��
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3DODYUDV�FKDYH��3ODWDIRUPD�0DWK(��TXHVW}HV��PDWHULDLV�GH�DSRLR��JHRPHWULD�
HOHPHQWDU��

�

,QWURGXomR��

$V�SODWDIRUPDV�H�RXWURV�UHFXUVRV�GLJLWDLV�FRQTXLVWDUDP�XP�OXJDU�GH�GHVWDTXH�QR�SURFHVVR�GH�
HQVLQR� H� DSUHQGL]DJHP�� QRPHDGDPHQWH� QR� HQVLQR� VXSHULRU��1R� kPELWR� GD�PDWHPiWLFD�� DV�
IHUUDPHQWDV� GLJLWDLV� HVSHFtILFDV� GD� iUHD�� SDUD� DOpP� GR� VHX� SDSHO� PRWLYDFLRQDO�� SRGHP�
FRQVWLWXLU� XP� LPSRUWDQWH� IDFLOLWDGRU� GD� DSUHQGL]DJHP�� 2� SURMHWR� 0DWK(�� TXH� WHP� D� VXD�
H[SUHVVmR�QXPD�SODWDIRUPD�RQOLQH��PDWKH�SL[HO�RQOLQH�RUJ���LQVHUH�VH�QHVWH�GRPtQLR��WHQGR�
FRPR� REMHWLYR� SUHGRPLQDQWH� PHOKRUDU� DV� FRPSHWrQFLDV� HP� PDWHPiWLFD� GRV� HVWXGDQWHV��
FRORFDQGR�j�VXD�GLVSRVLomR�H�GRV�SURIHVVRUHV�XPD�VpULH�GH�UHFXUVRV�SHGDJyJLFRV�TXH�SRGHP�
VHU� XVDGRV� WDQWR� QR� FRQWH[WR� GH� DXOD� �SUHVHQFLDOPHQWH� RX� D� GLVWkQFLD�� FRPR� HP� WUDEDOKR�
DXWyQRPR�H[WUD�DXOD��

1R� HQVLQR� VXSHULRU�� QRV� FXUVRV� OLJDGRV� j� IRUPDomR� GH� SURIHVVRUHV�� p� LPSRUWDQWH� TXH� RV�
HVWXGDQWHV�FRQKHoDP�H� WHQKDP�DR�VHX�GLVSRU�PHLRV� WHFQROyJLFRV�TXH�SRVVDP�VHUYLU� D� VXD�
DSUHQGL]DJHP�H��VLPXOWDQHDPHQWH��OKHV�SHUPLWDP�GHVHQYROYHU�FDSDFLGDGHV�H�PRWLYDomR�SDUD�
D� XWLOL]DomR� IXWXUD� FRP� RV� VHXV� DOXQRV�� (VWDQGR� RV� DXWRUHV� GHVWH� DUWLJR� HQYROYLGRV� QD�
IRUPDomR� GH� SURIHVVRUHV�� H� FRPR� PHPEURV� GR� SURMHWR� 0DWK(�� FRQVLGHUDUDP� TXH� VHULD�
SHUWLQHQWH�TXH��HQWUH�RXWURV��R�WHPD�GH�*HRPHWULD�HOHPHQWDU�IRVVH�LQWHJUDGR�QD�SODWDIRUPD��
3DUD� D� SURSRVWD� GHVVD� LQFOXVmR� WDPEpP� FRQFRUUHX� R� IDFWR� GH� HVWDUHP� D� WUDEDOKDU�
FRQMXQWDPHQWR� QR� SURMHWR� ³(*,'��� HQVLQR� GD� JHRPHWULD�� LQYHVWLQGR� QR� GLDJQyVWLFR��
GLILFXOGDGHV�H�GHVDILRV´��6HDEUD��%DUURV��3LUHV��	�0DUWLQV������D��6HDEUD��%DUURV��3LUHV��	�
0DUWLQV������E��H�WHUHP�GHWHWDGR�TXH�RV�HVWXGDQWHV�GR�VHX�HVWXGR��6HDEUD��%DUURV��3LUHV��	�
0DUWLQV��LQ�SUHVV��FRQWLQXDP�D�UHYHODU�DOJXPDV�GLILFXOGDGHV�HP�FRQFHLWRV�JHRPpWULFRV�TXH�
WUDEDOKDUDP�DR�ORQJR�GD�VXD�HVFRODULGDGH�QmR�VXSHULRU�H�D�UHFRUUHU�D�XPD�OLQJXDJHP�SRXFR�
ULJRURVD�TXDQGR�FRPXQLFDP�DV�VXDV�LGHLDV��3RU�H[HPSOR��SDUD�VH�UHIHULUHP�DR�FRQFHLWR�GH�
ILJXUD� JHRPpWULFD� ��'��� RV� HVWXGDQWHV� UHFRUUHP� D� YRFDEXOiULR�PXLWR� DVVRFLDGR� jV� ILJXUDV�
SROLJRQDLV�PDLV�WUDEDOKDGDV��FRPR�WULkQJXORV�H�TXDGULOiWHURV��FRP�DOJXPDV�OLJDo}HV�D�IRUPDV�
GR�PHLR�HQYROYHQWH� �FKHJDQGR�D�FRQIXQGLU�VH�FRP�VyOLGRV�JHRPpWULFRV� ��'����'D�PHVPD�
IRUPD��R�FRQFHLWR�GH�SROtJRQR�p�WDPEpP�LGHQWLILFDGR�SRU�DOJXQV�HVWXGDQWHV�FRPR�XP�VyOLGR�
JHRPpWULFR��4XDQWR�DR�FRQFHLWR�GH�kQJXOR��PXLWRV�GHOHV�H[SULPHP�LGHLDV�SRXFR�VHJXUDV�H�
FRQVROLGDGDV��UHYHODGRUDV�GH�DOJXPD�FRQIXVmR�H�PLVWXUD�GR�FRQFHLWR�GH�kQJXOR�FRP�D�VXD�
DPSOLWXGH�� RX� VHMD�� HQWUH� kQJXOR� H� XP� VHX� DWULEXWR�� 7RGRV� RV� HVWXGDQWHV� UHYHODP� DOJXQV�
FRQKHFLPHQWRV�VREUH�R�FRQFHLWR�GH�UHWkQJXOR��PDV�SRXFRV�DVVRFLDP�R�FRQFHLWR�GH�UHWkQJXOR�
DSHQDV� j� FRQJUXrQFLD� GRV� kQJXORV� LQWHUQRV�� VHQGR� PDLV� IUHTXHQWH� D� FRQVLGHUDomR� GHVWD�
FRQJUXrQFLD� DFRPSDQKDGD� GH� RXWUDV� VXDV� SURSULHGDGHV�� (VWDV� GLILFXOGDGHV� HP� FRQFHLWRV�
JHRPpWULFRV� HOHPHQWDUHV� GH� IXWXURV� SURIHVVRUHV� WDPEpP� VmR� UHODWDGDV� HP� DOJXQV� HVWXGRV�

876



3DXOD�0DULD�%DUURV��0DQXHO�9DUD�3LUHV��&ULVWLQD�0DUWLQV��0DUFHOD�6HDEUD�

� ��
(GLWRULDO�8QLYHUVLWDW�3ROLWqFQLFD�GH�9DOqQFLD�

�&RXWR�	�9DOH��������0HQH]HV�HW�DO���������%UXQKHLUD���������3RU�H[HPSOR��&RXWR�H�9DOH�
������� PHQFLRQDP� GLILFXOGDGHV� QD� DTXLVLomR� H� XWLOL]DomR� GH� FRQFHLWRV� H� SURFHGLPHQWRV�
JHRPpWULFRV��FRPR�D�LGHQWLILFDomR�GH�SURSULHGDGHV�DVVRFLDGDV�D�WULkQJXORV�H�TXDGULOiWHURV��
QD�FODVVLILFDomR�GH�SROtJRQRV�RX�QR�XVR�GH�OLQJXDJHP�PDWHPiWLFD�HVSHFtILFD���

$�*HRPHWULD�RIHUHFH�IHUUDPHQWDV�SRGHURVDV�SDUD�UHSUHVHQWDU�H�UHVROYHU�SUREOHPDV�HP�WRGDV�
DV�iUHDV�GD�PDWHPiWLFD��HP�RXWUDV�GLVFLSOLQDV�HVFRODUHV�H�HP�DSOLFDo}HV�TXRWLGLDQDV��1&70��
�������RFXSDQGR�DVVLP�QDWXUDOPHQWH�XP�OXJDU�GH�JUDQGH�UHOHYkQFLD�QD�HGXFDomR�HP�JHUDO��
SHOR�TXH��FRPR�UHIHUHP�5RGULJXHV�H�%UDQFR���������p�HVVHQFLDO�SURSRUFLRQDU�XPD�IRUPDomR�
GH�TXDOLGDGH�DRV�SURIHVVRUHV�>H�DRV�IXWXURV�SURIHVVRUHV@�QHVWH�GRPtQLR��$VVLP��WHQGR�FRPR�
EDVH�D�SUHRFXSDomR�FRP�R�HQVLQR�H�DSUHQGL]DJHP�GD�*HRPHWULD��SDUD�DOpP�GH�VH�DSUHVHQWDU�
D�SODWDIRUPD�0DWK(��H[SORUDP�VH�DOJXPDV�TXHVW}HV�H�UHFXUVRV�PDLV�GLUHWDPHQWH�UHODFLRQDGRV�
FRP�R�VXEWySLFR�GH�*HRPHWULD�HOHPHQWDU��

�

$�SODWDIRUPD�0DWK(�

$�SODWDIRUPD�0DWK(�p�R�UHVXOWDGR�GH�XP�WUDEDOKR�HP�HTXLSD�GH�YiULDV�LQVWLWXLo}HV�HXURSHLDV��
HQWUH�DV�TXDLV�R�,QVWLWXWR�3ROLWpFQLFR�GH�%UDJDQoD��HVWDQGR�GLVSRQtYHO�GH�IRUPD�JUDWXLWD�SDUD�
HVWXGDQWHV�H�SURIHVVRUHV��

$� SODWDIRUPD� DEDUFD� TXLQ]H� GRPtQLRV� GD� PDWHPiWLFD� �iOJHEUD� OLQHDU�� SUREDELOLGDGHV��
Q~PHURV� FRPSOH[RV�� JHRPHWULD� DQDOtWLFD�� HWF��� DOJXQV� GRV� TXDLV� FRP� VXEWySLFRV�� 3RU�
H[HPSOR�� R� WySLFR� 0DWHPiWLFD� IXQGDPHQWDO� �)XQGDPHQWDO� 0DWKHPDWLFV�� HQJORED� RV�
VXEWySLFRV� *HRPHWULD� HOHPHQWDU� �(OHPHQWDU\� *HRPHWU\�� H� ([SUHVV}HV� H� HTXDo}HV�
�([SUHVVLRQV�DQG�HTXDWLRQV���

(P� WHUPRV� JHUDLV�� SRGH�VH� FRQVLGHUDU� TXH� D� SODWDIRUPD� LQFLGH� HP� TXDWUR� LPSRUWDQWHV�
FRPSRQHQWHV���

�D�� $XWRDYDOLDomR� ±� 6HOI� 1HHG� $VVHVVPHQW� ±� 3HUPLWH� D� UHDOL]DomR� GH� WHVWHV� GH�
DXWRDYDOLDomR�VREUH�R�WySLFR�VXEWySLFR�GHVHMDGR��

�E�� $YDOLDomR�ILQDO�±�)LQDO�$VVHVVPHQW�±�3HUPLWH�TXH�RV�SURIHVVRUHV�HODERUHP�WHVWHV�GH�
DYDOLDomR�UHODWLYRV�DRV�WySLFRV�GHVHMDGRV��(PERUD�Mi�H[LVWDP�SURSRVWDV�GH�TXHVW}HV�
UHODWLYDV�D�FDGD�WHPD��RV�SURIHVVRUHV�SRGHP�HODERUDU�H�LQVHULU�QD�SODWDIRUPD�DV�VXDV�
SUySULDV�TXHVW}HV��

�F�� $TXLVLomR� GH� FRQKHFLPHQWRV�(VFODUHFLPHQWR� GH� G~YLGDV� ±�0DWK(� OLEUDU\��9tGHR�
&ROOHFWLRQ�RU�7HDFKLQJ�0DWHULDO�±�&RQMXQWR�GH�YtGHRV�RX�GRFXPHQWRV�LQIRUPDWLYRV�
FRP�H[SOLFDo}HV�VREUH�UHVROXomR�GH�WDUHIDV�RX�VXSRUWH�WHyULFR�VREUH�RV�WHPDV��

�G�� 3DUWLOKD�±�&RPPXQLW\�RI�SUDFWLFH�±�2V�HVWXGDQWHV�VmR�FRQYLGDGRV�D�GLVFXWLU�QR�IyUXP�
�0DWK(� 6WXGHQW� )RUXP�� TXHVW}HV� H� GHVDILRV� VREUH� RV� WySLFRV� H� RV� SURIHVVRUHV�
�0DWK(�/HFWXUHUV
�)RUXP��SRGHP�SDUWLOKDU�LGHLDV�H�H[SHULrQFLDV�HQWUH�VL��

877



3URMHWR�0DWK(��XPD�UHIOH[mR�VREUH�TXHVW}HV�H�UHFXUVRV�GH�JHRPHWULD�HOHPHQWDU�

� ��
(GLWRULDO�8QLYHUVLWDW�3ROLWqFQLFD�GH�9DOqQFLD�

1RV�WHVWHV�GH�DXWRDYDOLDomR�SRGH�VH�VHOHFLRQDU�R�VHX�JUDX�GH�GLILFXOGDGH��LVWR�p��EiVLFR�RX�
DYDQoDGR��(P�DPERV� RV� FDVRV�� R� WHVWH� JHUDGR� p� FRQVWLWXtGR� SRU� VHWH� TXHVW}HV� GH� HVFROKD�
P~OWLSOD��H[LVWLQGR�TXDWUR�RSo}HV�FRP�UHVSRVWDV�HIHWLYDV�H��DLQGD��D�RSomR�³1mR�VHL´��1R�ILQDO�
GR�WHVWH��R�HVWXGDQWH�WHP�DFHVVR�D�WRGDV�DV�SHUJXQWDV�H�jV�UHVSRVWDV�TXH�GHX��VHQGR�OKH�SHGLGR�
TXH� DV� FRQILUPH� RX� TXH� UHVSRQGD� D� HYHQWXDLV� TXHVW}HV� DLQGD� VHP� UHVSRVWD�� $SyV� HVWD�
UHWLILFDomR��VXEPHWH�DV�UHVSRVWDV�GDGDV�H�UHFHEH�IHHGEDFN�VREUH�D�VXD�FRUUHomR��Q~PHUR�GH�
UHVSRVWDV� TXH� DFHUWRX�HUURX� H� TXDO� D� UHVSRVWD� FRUUHWD�� 3DUD� FDGD� UHVSRVWD� LQFRUUHWD� p�
UHFRPHQGDGD�D�FRQVXOWD�GH�UHFXUVRV�±�9tGHR�&ROOHFWLRQ�RX�7HDFKLQJ�0DWHULDO�±�DOXVLYRV�DRV�
FRQFHLWRV�SURFHGLPHQWRV�HQYROYLGRV�QDV�TXHVW}HV��

'H�DFRUGR�FRP�R� IHHGEDFN�GRV�SURIHVVRUHV��VREUH�DV�H[SHULrQFLDV�Mi�UHDOL]DGDV�HP�VDOD�GH�
DXOD��D�SODWDIRUPD�0DWK(�VXUJH�FRPR�XPD�ERD�RSomR� SDUD�H[SORUDU�H� UHYHU�FRQWpXGRV�GH�
GLVFLSOLQDV�PDWHPiWLFDV�HVSHFtILFDV��3HUFHEHX�VH�TXH�DV�SURSRVWDV�GH�WUDEDOKR�PHGLDGDV�SRU�
HVWD�SODWDIRUPD�DXPHQWDP�R�HQYROYLPHQWR�GRV�HVWXGDQWHV��3HUHLUD�HW�DO����������

-i�GR�SRQWR�GH�YLVWD�GRV�HVWXGDQWHV��GH�DFRUGR�FRP�3HUHLUD�HW�DO����������p� LQGLFDGR�FRPR�
EHQHItFLRV� GD� SODWDIRUPD� D� SRVVLELOLGDGH� GH� HODERUDU� R� VHX� SUySULR� FDPLQKR� DR� ORQJR�GRV�
WySLFRV� GLVSRQtYHLV�� %DUURV�� &RUGHLUR� H� 6LOYD� �������� D� SDUWLU� GH� XPD� H[SHULrQFLD� FRP� D�
SODWDIRUPD�QR�GRPtQLR�GD�iOJHEUD�OLQHDU�FRP�HVWXGDQWHV�GR�HQVLQR�VXSHULRU��FRQFOXtUDP�TXH�
D� RSLQLmR� GRV� HVWXGDQWHV� UHODWLYDPHQWH� j� SODWDIRUPD� p� EDVWDQWH� SRVLWLYD�� WDQWR� QR� TXH� GL]�
UHVSHLWR� j� DFHVVLELOLGDGH�� FRPR� SHOR� VHX� FRQWULEXWR� GR� SRQWR� GH� YLVWD� PRWLYDFLRQDO�� GD�
DSUHQGL]DJHP�H�GR�GHVHQYROYLPHQWR�GD�VXD�DXWRQRPLD��6DOLHQWD�VH��DLQGD��TXH�R� IDFWR�GD�
FRPSRQHQWH�GH�$XWRDYDOLDomR�IRUQHFHU� IHHGEDFN�VREUH�DV�UHVSRVWDV�GDGDV��SRGH�LQFHQWLYDU�
RV�HVWXGDQWHV�D�LGHQWLILFDU�RV�VHXV�HUURV�H�D�SURFXUDU�LQIRUPDomR��p�UHFRPHQGDGD�D�FRQVXOWD�
GH�GRFXPHQWRV�LQIRUPDWLYRV�H�YtGHRV��SDUD�HVFODUHFHU�DV�VXDV�G~YLGDV�H��DVVLP��XOWUDSDVVDU�
DV�VXDV�GLILFXOGDGHV��1RWH�VH�TXH��GH�DFRUGR�FRP�%DUURV���������HVWUDWpJLDV�TXH�SHUPLWDP�
TXH�RV�HVWXGDQWHV�LGHQWLILTXHP�H�FRUULMDP�RV�VHXV�SUySULRV�HUURV�SRGHP�VHU�XP�LPSRUWDQWH�
DX[LOLDU�QR�FRPEDWH�DR�LQVXFHVVR�GD�iOJHEUD�OLQHDU�QR�HQVLQR�VXSHULRU��PDV�TXH�VH�FRQVLGHUD�
SRGHUHP�WDPEpP�VHU�HILFD]HV�SDUD�RXWURV�GRPtQLRV�PDWHPiWLFRV�H�RXWURV�QtYHLV�GH�HQVLQR��

8P�GRV�DVSHWRV�PHQRV�IDYRUiYHO�j�XWLOL]DomR�GD�SODWDIRUPD�SRU�HVWXGDQWHV�SRUWXJXHVHV�p�R�
IDFWR�GD�OtQJXD�LQJOHVD�VHU�D�SUHGRPLQDQWH��1D�SHUVSHWLYD�GRV�HVWXGDQWHV�GR�HVWXGR�GH�%DUURV�
HW�DO���������HVVH�DVSHWR�QmR�WRUQD�LQYLiYHO�D�VXD�XWLOL]DomR��������GRV�HVWXGDQWHV���PDV�SRGH�
GLILFXOWDU� D� FRPSUHHQVmR� GDV� TXHVW}HV� �������GRV� HVWXGDQWHV�� RX� FRQVWLWXLU� XP�REVWiFXOR�
UHOHYDQWH� ������� GRV� HVWXGDQWHV��� &DEH� DRV� SURIHVVRUHV� DMXGDUHP� D� JHULU� R� SURFHVVR� H�
DX[LOLDUHP�RV�HVWXGDQWHV�TXH�WrP�PDLV�GLILFXOGDGHV�QHVVH�DVSHWR��SRGHQGR�FRPR�DOWHUQDWLYD�
HODERUDU�XP�JORVViULR�FRP�D�WUDGXomR�GRV�WHUPRV�PDWHPiWLFRV�HVSHFtILFRV�GRV�WHPDV�TXH�YmR�
WUDEDOKDU���
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$V�TXHVW}HV�GH�*HRPHWULD�H�RV�PDWHULDLV�GH�DSRLR�

(VWD�VHFomR�FHQWUD�VH�QR�VXEWySLFR�*HRPHWULD�HOHPHQWDU��GHEUXoDQGR�VH��PDLV�GLUHWDPHQWH��
VREUH� DV� TXHVW}HV� UHODWLYDV� j� DXWRDYDOLDomR� H� VREUH� RV�PDWHULDLV� GH� DSRLR� j� DSUHQGL]DJHP�
GLVSRQtYHLV�QD�SODWDIRUPD��

$V� TXHVW}HV� GH� JHRPHWULD� HOHPHQWDU� GD� FRPSRQHQWH� DXWRDYDOLDomR� VmR� ��� H� IRFDP�VH��
HVVHQFLDOPHQWH�� HP� WUrV� FDWHJRULDV�� ILJXUDV� JHRPpWULFDV� �FRQFHLWRV�� FODVVLILFDomR� H�
SURSULHGDGHV��� VyOLGRV� JHRPpWULFRV� �FRQFHLWRV�� FODVVLILFDomR� H� SURSULHGDGHV�� H�
WUDQVIRUPDo}HV� JHRPpWULFDV� �KRPRWHWLDV� H� LVRPHWULDV��� $OJXPDV� GDV� TXHVW}HV� HQYROYHP�
YiULRV� FRQFHLWRV� HP� VLPXOWkQHR�� FRPR� VH� SRGH� FRQVWDWDU� SHORV� H[HPSORV� DSUHVHQWDGRV� QD�
7DEHOD����

7DEHOD����([HPSORV�GH�TXHVW}HV�GD�FRPSRQHQWH�DXWRDYDOLDomR�

4XHVW}HV��
7KH�QXPEHU�RI�GLDJRQDOV�RI�DQ�Q�VLGHG�
SRO\JRQ�LV��
$QVZHU����𝑛ሺ𝑛 െ 3��
$QVZHU����2𝑛 െ 2�
$QVZHU����2𝑛ሺ𝑛 െ 3��
$QVZHU��� ௡ሺ௡−3ሻ

2
�

$QVZHU����,�GRQ¶W�NQRZ�
�

,Q�D�LVRVFHOHV�WUDSH]RLG��
$QVZHU����7KH�VWUDLJKW�OLQH�ZKLFK�FURVVHV�WKH�

PHGLDQ�SRLQWV�LV�D�OLQH�RI�V\PPHWU\��
$QVZHU����7KH�VLGHV�DUH�FRQJUXHQW�WZR�E\�WZR��
$QVZHU����7KHUH�DUH�WZR�OLQHV�RI�V\PPHWU\��
$QVZHU����'LDJRQDOV�ELVHFW��
$QVZHU����,�GRQ¶W�NQRZ�

7KH�VXP�RI�WKH�QXPEHU�RI�WKH�IDFHV�DQG�WKH�
QXPEHU�RI�WKH�YpUWLFHV�RI�D�VROLG�LV�����
&KRRVH�WKH�FRUUHFW�DQVZHU��
$QVZHU����7KH�VROLG�LV�D�KH[DJRQDO�SULVP�
$QVZHU����7KH�VROLG�LV�D�KH[DJRQDO�S\UDPLG�
$QVZHU����7KH�VROLG�LV�D�SHQWDJRQDO�S\UDPLG�
$QVZHU����7KH�VROLG�LV�D�SHQWDJRQDO�SULVP�
$QVZHU����,�GRQ¶W�NQRZ�

&RQVLGHU�WKDW�7�LV�D�ULJKW�DQJOHG�WULDQJOH��&KRRVH�
WKH�WUXH�VWDWHPHQW��
$QVZHU����7�KDV�WKUHH�VLGHV�ZLWK�OHQJWKV��FP��

�FP�DQG��FP��
$QVZHU����7�KDV�WKUHH�VLGHV�ZLWK�OHQJWKV��FP��

�FP�DQG��FP��
$QVZHU����7�PD\�KDYH�DQ�REWXVH�DQJOH��
$QVZHU����7KH�DPSOLWXGH�RI�WKH�RWKHU�DQJOHV�RI�7�

LV���∘��
$QVZHU����,�GRQ¶W�NQRZ�
�

&RQVLGHULQJ�WKH�VLPLODULW\�FULWHULD�RI�WULDQJOHV��FKRRVH�WKH�FRUUHFW�VWDWHPHQW��
$QVZHU����7ZR�VFDOHQH�WULDQJOHV�DUH�VLPLODU�LI�WZR�LQWHUQDO�DQJOHV�RI�RQH�RI�WKHP�DUH�FRQJUXHQW�WR�

WZR�RI�WKH�LQWHUQDO�DQJOHV�RI�WKH�RWKHU��
$QVZHU����7ZR�LVRVFHOHV�WULDQJOHV�DUH�VLPLODU�LI�WKH�OHQJWK�RI�WZR�VLGHV�RI�RQH�RI�WKHP�LV�GLUHFWO\�

SURSRUWLRQDO�WR�WKH�OHQJWK�RI�WZR�VLGHV�RI�WKH�RWKHU��
$QVZHU����7ZR�ULJKW�WULDQJOHV�DUH�DOZD\V�VLPLODU��
$QVZHU����7ZR�VFDOHQH�WULDQJOHV�DUH�QHYHU�VLPLODU��
$QVZHU����,�GRQ¶W�NQRZ�
�

)RQWH��PDWKH�SL[HO�RQOLQH�RUJ�

�
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6LPXODQGR� XP� WHVWH� GH� DXWRDYDOLDomR� GR� QtYHO� DYDQoDGR� QD� SODWDIRUPD�� UHVSRQGHQGR� jV�
TXHVW}HV�H�VXEPHWHQGR�DV�UHVSRVWDV��REWpP�VH�R� IHHGEDFN�FRUUHVSRQGHQWH��UHSUHVHQWDQGR�D�
)LJ�����XP�H[WUDWR�GHVVD�FRPSRQHQWH��&RPR�VH�SRGH�YHULILFDU��TXDQGR�VH�HUUD�p�LQGLFDGD�D�
UHVSRVWD� FRUUHWD� H� VXJHVW}HV� GH� PDWHULDO� D� FRQVXOWDU� �SUHVHQWHV� QD�0DWK(� OLEUDU\��� TXH�
SHUWHQGHP�DMXGDU�D�LGHQWLILFDU�RV�HUURV�H�D�XOWUDSDVVDU�HYHQWXDLV�GLILFXOGDGHV��

�
)LJ�����([WUDWR�GR�IHHGEDFN�GH�XP�WHVWH�GH�DXWRDYDOLDomR�

)RQWH��PDWKH�SL[HO�RQOLQH�RUJ�

2V�UHFXUVRV�GH�FRQVXOWD� UHFRPHQGDGRV�RX� IRUDP�SURGX]LGRV�QR�kPELWR�GR�SURMHWR�RX�VmR�
PDWHULDLV�Mi�H[LVWHQWHV�QD�LQWHUQHW��YHU�R�UHFRPHQGDGR�QD�)LJ������TXH�VH�FRQVLGHUDUDP�TXH�
FRUUHVSRQGLDP� DRV� REMHWLYRV� GHVHMDGRV�� &RPR� VH� SUHWHQGH� TXH� VHMDP� XP� DX[LOtR� SDUD�
UHVSRQGHU� jV� TXHVW}HV� GD� SODWDIRUPD�� RV� UHFXUVRV� FHQWUDP�VH� QRV� PHVPRV� WHPDV�� LVWR� p��
ILJXUDV�H�VyOLGRV�JHRPpWULFRV�H�WUDQVIRUPDo}HV�JHRPpWULFDV��1D�)LJ����DSUHVHQWDP�VH�DOJXQV�
H[WUDWRV�GRV�GRFXPHQWRV�SURGX]LGRV�SDUD�7HDFKLQJ�0DWHULDO��(VWHV�UHFXUVRV��DVVLP�FRPR�RV�
PDWHULDLV� GD�9LGHR�&ROOHFWLRQ�� SDUD� DOpP�GH� LQFOXtUHP� DERUGDJHQV� WHyULFDV� GRV� FRQFHLWRV��
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SUHWHQGHP�� HP� DOJXQV� FDVRV�� DERUGDU� RV� WHPDV� QXPD� SHUVSHWLYD�PDLV� GLQkPLFD� VLPLODU� j�
UHVROXomR�GH�WDUHIDV��

$�XQLmR�HQWUH�D�WHRULD�H�D�SUiWLFD�p�IXQGDPHQWDO�SDUD�FLPHQWDU�WRGR�R�SURFHVVR�GH�HQVLQR�H�
DSUHQGL]DJHP��2V�PDWHULDLV�GH�DSRLR�GLVSRQLELOL]DGRV�IRPHQWDP�HVVD�XQLmR�H�SRVVLELOLWDP�D�
SHUVRQDOL]DomR�GH�LWLQHUiULRV�GH�DSUHQGL]DJHP�DGDSWDGRV�jV�QHFHVVLGDGHV�GH�FDGD�HVWXGDQWH���

�
)LJ�����([WUDWRV�GH�WUrV�7HDFKLQJ�0DWHULDO�

)RQWH��PDWKH�SL[HO�RQOLQH�RUJ�

�

$OJXPDV�UHIOH[}HV�

&RPR� UHIOH[mR� ILQDO�� TXHU� VREUH� R� H[SRVWR�� TXHU� VREUH� D� QRVVD� SUySULD� H[SHULrQFLD� FRPR�
HOHPHQWRV�GR�SURMHWR�0DWK(�H�FRPR�IRUPDGRUHV�GH�SURIHVVRUHV��GHVWDFDPRV�GRLV�DVSHWRV��

2� SULPHLUR� DVSHWR� UHVSHLWD� DR� IHHGEDFN� TXH� D� SODWDIRUPD� UHWULEXL� DR� HVWXGDQWH�� DSyV� D�
UHDOL]DomR�GH�XP�WHVWH��$�LQGLFDomR�GH�FHUWR�RX�HUUDGR�HP�FDGD�XPD�GDV�TXHVW}HV�SHUPLWH�
OKH� LGHQWLILFDU� RV� VHXV� SRQWRV� IRUWHV� H� IUDFRV�� $� RULHQWDomR� SDUD� PDWHULDLV� GH� DSRLR��
GLVSRQtYHLV�QD�SUySULD�SODWDIRUPD��QR�FDVR�GDV�UHVSRVWDV�HUUDGDV��Gi�OKH�SLVWDV�FRQGXFHQWHV�j�
VXSHUDomR� GDV� VXDV� GLILFXOGDGHV� H� j� PHOKRULD� GDV� VXDV� FRPSHWrQFLDV� PDWHPiWLFDV�� 'HVWD�
IRUPD��FRQVLGHUDPRV�TXH�D�SODWDIRUPD�SURPRYH�D�DXWRQRPLD�GR�HVWXGDQWH�� UHVSHLWD�R� VHX�
ULWPR�GH�HVWXGR�H�QRUWHLD�R�QD�FRQVWUXomR�GR�VHX�SUySULR�VDEHU��
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2�VHJXQGR�DVSHWR�GLULJH�VH�DR�SDSHO�GR�SURIHVVRU��5HFRQKHFHPRV�D�HQRUPH�LPSRUWkQFLD�GH�
XPD�SUiWLFD�GH�VDOD�GH�DXOD�VXVWHQWDGD�QD�GLYHUVLILFDomR�GH�WDUHIDV�PDWHPiWLFDV�HVWLPXODQWHV��
GH�PRGR�HQYROYHU�WRGRV�RV�HVWXGDQWHV�QR�SURFHVVR�GH�HQVLQR�H�DSUHQGL]DJHP��1&70���������
$LQGD�TXH�FRQVLGHUHPRV�TXH��SRU�VL�Vy��XP�UHFXUVR�GLGiWLFR�QmR�GHWHUPLQH�PDLV�RX�PHOKRUHV�
DSUHQGL]DJHQV��D�IRUPD�FRPR�p�XWLOL]DGR�H�DSURYHLWDGR�GHQWUR�H�IRUD�GH�VDOD�GH�DXOD�p�XP�
JDUDQWH� SDUD� TXH� WDO� VH� YHULILTXH�� 1HVWH� kPELWR�� VXJHULPRV� D� XWLOL]DomR� H� H[SORUDomR� GH�
TXHVW}HV� GD� SODWDIRUPD� HP� VDOD� GH� DXOD�� $� SURPRomR� GH� GHEDWH� VREUH� FRQFHLWRV� RX�
SURFHGLPHQWRV��WHQGR�SRU�EDVH�TXHVW}HV�VREUH�RV�FRQWH~GRV�DERUGDGRV��SHUPLWH�DR�SURIHVVRU�
�H�DRV�SUySULRV�HVWXGDQWHV��DYHULJXDU�DV�GLILFXOGDGHV�H�HUURV�GRV�VHXV�DOXQRV�H�GHVHQYROYHU�R�
VHX�HVStULWR�FUtWLFR��e��WDPEpP��SDSHO�GR�SURIHVVRU�LQFLWDU�RV�HVWXGDQWHV�D�WUD]HUHP�DV�VXDV�
G~YLGDV�GLILFXOGDGHV�VREUH�DV�TXHVW}HV�H�SDUWLOKDUHP�QDV�FRP�RV�UHVWDQWHV�FROHJDV��GH�IRUPD�
D�SRWHQFLDU�GLVFXVV}HV�FROHWLYDV��'HVWH�PRGR��VDHP�UHIRUoDGDV�DV�LQWHUDo}HV�HQWUH�SURIHVVRUHV�
H� HVWXGDQWHV�� SHUPLWLQGR� TXH� HVWHV� HVWDEHOHoDP� YtQFXORV� jV� WDUHIDV� H� jV� DSUHQGL]DJHQV� H�
FRPSUHHQGDP�R�YDORU�GR�V��RXWUR�V��SDUD�D�HGLILFDomR�FRQMXQWD�GR�VDEHU��

�

$JUDGHFLPHQWRV�

(VWH�WUDEDOKR�IRL�DSRLDGR�SHOD�)&7�±�)XQGDomR�SDUD�D�&LrQFLD�H�7HFQRORJLD�QR�kPELWR�GR�
3URMHWR�8,'%�������������

�

5HIHUrQFLDV��

%DUURV��3��0��3����������2�HQVLQR�H�D�DSUHQGL]DJHP�GH�FRQFHLWRV�GH�iOJHEUD�OLQHDU�QR�HQVLQR�VXSHULRU�
SROLWpFQLFR�� 7HVH� GH� GRXWRUDPHQWR�� 8QLYHUVLGDGH� GR� 0LQKR�� 3RUWXJDO�� 'LVSRQtYHO� HP�
KWWS���UHSRVLWRULXP�VGXP�XPLQKR�SW�KDQGOH�������������

%DUURV�� 3��0���6LOYD��)���	�&RUGHLUR��(�� ��������&RQWULEXWLRQV� WR� WKH� OHDUQLQJ� LQ� OLQHDU� DOJHEUD�� DQ�
H[SHULHQFH�ZLWK�WKH�0DWK(�SODWIRUP��,Q�/��*��&KRYD�HW�DO���(GV����,17('�����3URFHHGLQJV��SS��
����±�������,$7('�$FDGHP\��

%UXQKHLUD��/����������2�GHVHQYROYLPHQWR�GR�UDFLRFtQLR�JHRPpWULFR�QD�IRUPDomR�LQLFLDO�GRV�SURIHVVRUHV�
GRV� SULPHLURV� DQRV�� 7HVH� GH� GRXWRUDPHQWR�� ,QVWLWXWR� GH� (GXFDomR� GD�8QLYHUVLGDGH� GH� /LVERD��
3RUWXJDO��'LVSRQtYHO�HP�KWWS���KGO�KDQGOH�QHW�������������

&RXWR�� $��� 	� 9DOH�� ,�� �������� 3UH�VHUYLFH� WHDFKHUV
� NQRZOHGJH� RQ� HOHPHQWDU\� JHRPHWU\� FRQFHSWV��
-RXUQDO�RI�(XURSHDQ�7HDFKHU�(GXFDWLRQ�1HWZRUN�������±����

0HQH]HV��/��HW�DO�� ��������&RQKHFLPHQWR�GH�JHRPHWULD�GH�HVWXGDQWHV�GD�/LFHQFLDWXUD�HP�(GXFDomR�
%iVLFD��,Q�0��+��0DUWLQKR�HW�DO���(GV����$WDV�GR�;;9�6,(0��SS�����±������$30��

1DWLRQDO� &RXQFLO� RI� 7HDFKHUV� RI� 0DWKHPDWLFV� >1&70@�� �������� 3ULQFLSOHV� IRU� DFWLRQV�� HQVXULQJ�
PDWKHPDWLFDO�VXFFHVV�IRU�DOO��1&70��
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3HUHLUD��$��,���)HUQDQGHV��)��3���3DFKHFR�HW�DO����������'HYHORSLQJ�WRROV�IRU�WKH�H�OHDUQLQJ�SODWDIRUP�
0DWK(��,Q���WK�,QWHUQDWLRQDO�&RQIHUHQFH�7KH�)XWXUH�RI�(GXFDWLRQ��SS�����±������3L[HO��

5RGULJXHV��0���	�%UDQFR��1����������)RUPDomR�GH�SURIHVVRUHV�HP�HQVLQR�GD�JHRPHWULD���,Q�+��2OLYHLUD�
HW�DO���(GV����/LYUR�GH�DWDV�GR�(,(0�������SS�����±������6RFLHGDGH�3RUWXJXHVD�GH�,QYHVWLJDomR�HP�
(GXFDomR�0DWHPiWLFD��

6HDEUD��0���%DUURV��3��0���3LUHV��0��9���	�0DUWLQV��&���LQ�SUHVV���(*,'��3URMHFW��3ULRU�NQRZOHGJH�RI�
IXWXUH�WHDFKHUV�LQ�JHRPHWU\��,Q�('8/($51���3URFHHGLQJV��,$7('�$FDGHP\��

6HDEUD�� 0��� %DUURV�� 3�� 0��� 3LUHV�� 0�� 9��� 	� 0DUWLQV�� &�� �����D��� 3URMHWR� (*,'��� SHUFHo}HV� GRV�
HVWXGDQWHV�VREUH�D�JHRPHWULD�H�R�VHX�HQVLQR��,Q�0��3HUDOER�HW�DO���(GV����$FWDV�GHO�;9�&RQJUHVR�
LQWHUQDFLRQDO�JDOOHJR�SRUWXJXpV�GH�SVLFRSHGDJRJLD��SS������±�������$&,3���

6HDEUD��0���%DUURV��3��0���3LUHV��0��9���	�0DUWLQV��&�������E���3URMHWR�(*,'���HQVLQR�GD�JHRPHWULD��
LQYHVWLQGR� QR� GLDJQyVWLFR�� GLILFXOGDGHV� H� GHVDILRV�� ,Q� ,112'2&7���� 3URFHHGLQJV� �SS�� ����±
�������(GLWRULDO�8QLYHUVLWDW�3ROLWqFQLFD�GH�9DOqQFLD���
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