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,PSDFWRV�GH�PHWHRUyLGHV�VHPSUH�IRUDP�DFRQWHFLPHQWRV�FRQVWDQWHV�QD�KLVWyULD�GD�IRUPDomR�SODQHWiULD��

1RV�WHPSRV�PDLV�UHPRWRV�GR�6LVWHPD�6RODU�HVVHV�HYHQWRV�IRUDP�PXLWR�PDLV�LQWHQVRV�H�FDWDVWUyILFRV�GR�TXH�
QRV�GLDV�DWXDLV�H�GHL[DUDP�VXDV�PDUFDV�EHP�YLVtYHLV�HP�WRGRV�RV�FRUSRV�GR�6LVWHPD�6RODU��&LFDWUL]HV�TXH�
SRGHP�VHU�YLVWDV�DWUDYpV�GH�LQVWUXPHQWRV�FRPR�QR�FDVR�GD�QRVVD�/XD��H�WDPEpP�QD�VXSHUItFLH�GD�7HUUD��

$SHVDU�GRV�YiULRV�IDWRUHV�TXH�WLYHUDP�DomR�QD�GHJUDGDomR�H�RX�FDPXIODJHP�GHVVHV�DVWUREOHPDV��HOHV�DLQGD�
SRGHP�VHU�YLVWRV�D�ROKR�QX��7RGDYLD��VHP�TXH�QRV�GHPRV�FRQWD�GLVVR��PLOKDUHV�GH�PLFURPHWHRULWRV�

ERPEDUGHLDP�GLDULDPHQWH�WRGRV�RV�FRUSRV�GR�6LVWHPD�6RODU��
�
3DUD� RV� VHOHQyJUDIRV�� R� HVWXGR� GH� LPSDFWRV� QD� /XD� YHP� VHQGR� UHDOL]DGR� Ki� PXLWR� WHPSR�� PDV� QHP�

VHPSUH� IODVKV� OXPLQRVRV� SXGHUDP� VHU� FRQILUPDGRV� SRU� RXWURV� REVHUYDGRUHV�� 3RUpP�� FRP� D� HYROXomR�
WHFQROyJLFD�GRV�HTXLSDPHQWRV�TXH�SRGHP�UHJLVWUDU�HVVHV�HYHQWRV�HVSRUiGLFRV�DWUDYpV�GH�LPDJHQV��ILFD�FDGD�
YH]�PDLV�SDWHQWH�D�FRPSURYDomR�GH�TXH�D�RFRUUrQFLD�GH�LPSDFWRV�GH�PHWHRULWRV�QD�/XD�QmR�p�WmR�UDUD�FRPR�
HUD�DQWHV�SHQVDGR��
�
3RU� DOJXPDV� YH]HV� IRUDP� UHODWDGRV� LPSDFWRV� QRV� TXDLV� SHVVRDV� REVHUYDUDP� ³HVWUDQKRV´� H� UHSHQWLQRV�

EULOKRV�QD�/XD��2�PDLV�DQWLJR�UHJLVWUR�FRQVWD�GH�XPD�REVHUYDomR�D�ROKR�QX�SRU�XP�PRQJH�GR�VpFXOR�;,,�TXH�
WHULD�DYLVWDGR�XP� IODVK�H[WUHPDPHQWH� OXPLQRVR�QD�/XD��TXH�DFUHGLWD�VH�WHQKD�IRUPDGR�D�FUDWHUD�*LRUGDQR�
%UXQR���
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2XWUR� H[HPSOR� IRL� R� UHJLVWUR� GR� IODUH� OXQDU� REVHUYDGR�

SHOR�'U��/HRQ�6WXDUW���0pGLFR�HP Tulsa, Oklahoma,��QD�
PDQKm� GH� ���GH�QRYHPEUR�GH� ������PDV�TXH�QmR�KDYLD�
VLGR�FRQILUPDGR�DWp�UHFHQWHPHQWH��GHYLGR�DR�HYHQWR�KDYHU�
VLGR� UHJLVWUDGR� SRU� XP� ~QLFR� REVHUYDGRU�� &RQWXGR�� ���
DQRV� GHSRLV�� D� 1$6$� FRQILUPRX� TXH� R� PDVVLYR� LPSDFWR�
REVHUYDGR� SHOR� DVWU{QRPR� DPDGRU� YDSRUL]RX� URFKDV� H��
DVVLP��R�'U��/HRQ�6WXDUW�SDVVRX�D�VHU�R�SULPHLUR�KRPHP�D�
WHVWHPXQKDU� H� GRFXPHQWDU� R� LPSDFWR� GH� XP� FRUSR� GH�
JUDQGH�PDVVD�D�GHL[DU�VXD�FLFDWUL]�QD�/XD���
�
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,PDJHP�� 8WLOL]DQGR� XPD� LPDJHP� UHDOL]DGD� GXUDQWH� D� PLVVmR� GD� VRQGD� &OHPHQWLQH� HP� ������ RV�

SHVTXLVDGRUHV� Dr. Bonnie J. Buratti, o principal cientista do Jet Propulsion Laboratory em Pasadena, 

Califórnia, e � Lane Johnson do Pomona College, Claremont, Califórnia,� GHVFREULUDP� XPD� FUDWHUD�
VLJQLILFDWLYDPHQWH� PDLV� OXPLQRVD� TXH� RXWUDV� QD� UHJLmR� LQGLFDGD� SHOR� UHJLVWUR� GR� 'U�� 6WXDUW�� (OHV� WLQKDP�
ORFDOL]DGR��R�(YHQWR�GH�6WXDUW���&UpGLWR��0LVVmR�&OHPHQWLQH�1$6$�
�
6HJXQGR�R�UHODWR�GH�%XUDWWL��HOHV�XWLOL]DUDP�D�IRWRJUDILD�GR�IODVK�OXQDU�GH�6WXDUW�SDUD�ORFDOL]DU�D�FUDWHUD�H�

FDOFXODU�TXH�R�REMHWR�TXH�EDWHX�QD�/XD�WLQKD�DSUR[LPDGDPHQWH����PHWURV��H�D�FUDWHUD�UHVXOWDQWH�WHULD�XPD�
H[WHQVmR�HQWUH�XP�H�GRLV�TXLO{PHWURV��2�WDPDQKR�GD�FUDWHUD�p�FRQVLVWHQWH�FRP�D�HQHUJLD�SURGX]LGD�SHOR�
IODVK�REVHUYDGR��WHP�D�FRU�H�D�UHIOHWkQFLD�FHUWDV��H�p�GD�IRUPD�HVSHUDGD��7HQGR�RV�GDGRV�SULQFLSDLV�FRUUHWRV�
GD�FUDWHUD�GH�6WXDUW��%XUDWWL�H�/DQH�FDOFXODUDP�D�HQHUJLD�ODQoDGD�QR�LPSDFWR��TXH�HUD�GH�DSUR[LPDGDPHQWH�
��PHJDWRQV�����YH]HV�PDLV�SRGHURVR�TXH�D�ERPED�DW{PLFD�ODQoDGD�SHORV�(8$�VREUH�+LURVKLPD��-DSmR���(OHV�
FDOFXODP�TXH�WDLV�HYHQWRV�DFRQWHFHP�QD�VXSHUItFLH�OXQDU�XPD�YH]�D�FDGD�PHLR�VpFXOR���

�
8P�RXWUR�IODVK�OXQDU��UHJLVWUDGR�QR�-DSmR�GXUDQWH�XPD�FKXYD�GH�PHWHRURV�/HRQtGHRV�HP����GH�QRYHPEUR�

GH�������p�XP�H[HPSOR�GH�HYHQWR�FRQILUPDGR��SRU�FDXVD�GDV�REVHUYDo}HV�LQGHSHQGHQWHV�IHLWDV�SRU�YiULRV�
REVHUYDGRUHV��2XWURV�UHSRUWHV�GD�7UDQVLHQW�/XQDU�3KHQRPHQD��7/3�±�)HQ{PHQRV�7UDQVLWyULRV�/XQDUHV���QD�
IRUPD� GH� IODVKV�� OX]HV� RX� HYHQWRV� VLPLODUHV� WDPEpP� IRUDP� UHODWDGRV�� PDV� DSDUHQWHPHQWH� VHP� D� GHYLGD�
FRPSURYDomR��$�REVHUYDomR�GH�LPSDFWRV�QD�/XD�JDQKRX�IRUoD�QRV�~OWLPRV�DQRV��GH�PRGR�TXH�D�H[SHULrQFLD�
GHVVH�WLSR�GH�REVHUYDomR�DLQGD�HVWi�HP�SURJUHVVR���
�
'LIHUHQWH�GD�7HUUD��D�/XD�QmR�WHP�DWPRVIHUD�FDSD]�GH� LRQL]DU�TXDOTXHU�PHWHRULWR�TXH�p�DWUDtGR�SRU�VHX�

FDPSR�GH�JUDYLGDGH�H��DVVLP��TXDOTXHU�FRUSR�YLQGR�GR�HVSDoR�EDWH�HP�VXD�VXSHUItFLH��'HVVD�IRUPD��QD�/XD��
QmR�RFRUUHP�UDVWURV�OXPLQRVRV�GH�PHWHRURV��PDV�SRGHPRV�UHJLVWUDU�D�HQHUJLD�OXPLQRVD�OLEHUDGD�GXUDQWH�R�
HYHQWR� GR� LPSDFWR� FRQWUD� R� VROR� OXQDU�� 1R� HQWDQWR�� HVVH� UHJLVWUR� GHSHQGH� GD� FDSDFLGDGH� GH� QRVVRV�
LQVWUXPHQWRV�HP�FDSWDU�R�EULOKR�GR�IODVK�QR�PRPHQWR�GH�LPSDFWR�����
�
�

2�0RQLWRUDPHQWR�GH�,PSDFWR�/XQDU�SHOD�1$6$�
�
'HYLGR�j�LQWHQomR�GD�1$6$�GH��HP�XP�IXWXUR�SUy[LPR��IL[DU�XPD�EDVH�QD�/XD��UHFHQWHPHQWH�IRL�PRQWDGR�

XP�WLPH�GH�REVHUYDGRUHV�GDV� LQVWLWXLo}HV��1$6$
V�0HWHRURLG�(QYLURQPHQW�2IILFH�H�GR�6SDFH�(QYLURQPHQWV�
7HDP� GR�0DUVKDOO� 6SDFH� )OLJKW� &HQWHU�� SDUD� PRQLWRUDU� HYHQWRV� GH� LPSDFWRV� FRQWUD� D� VXSHUItFLH� OXQDU�� $�
PLVVmR�GHVWD�HTXLSH�FRQVLVWH�HP�UHDOL]DU�REVHUYDo}HV�VLVWHPiWLFDV�EDVHDGDV�HP�7HUUD�GD�SRUomR�HVFXUD�GD�
/XD��FRP�D�ILQDOLGDGH�GH�HVWDEHOHFHU�DV�WD[DV�H�WDPDQKRV�GH�PHWHRUyLGHV��PDLRU�TXH�����JUDPDV�RX���OLEUD�
GH�PDVVD��TXH�JROSHLDP�D�VXSHUItFLH�OXQDU�����

�



$V� REVHUYDo}HV� VmR� HIHWXDGDV� SULQFLSDOPHQWH� QR� SHUtRGR� GH�(DUWKVKLQH�� HQWUH� D� /XD� 1RYD� H� D� /XD� GH�
3ULPHLUR�4XDUWR��4XDUWR�&UHVFHQWH���H�HQWUH�D�/XD�GH�ÒOWLPR�4XDUWR��/XD�0LQJXDQWH��H�D�/XD�1RYD��TXDQGR�
D�LOXPLQDomR�VRODU�HVWi�HQWUH����H������(VWDV�FRQGLo}HV�UHQGHP�GH����D����QRLWHV�GH�REVHUYDomR�SRU�PrV��
PDV�WDPEpP�LQFOXL�RV�SHUtRGRV�HP�TXH�RFRUUHP�DOJXQV�UDGLDQWHV�GH�PHWHRULWRV��HP�TXH�D�/XD�VH�HQFRQWUD�
PHOKRU�SRVLFLRQDGD�SDUD�FROKHU�RV�HVFRPEURV�GHL[DGRV�SRU�FRPHWDV�������
�
(VWXGRV�LQGLFDP�TXH��HP�PpGLD�����WRQHODGDV�GH�PHWHRUyLGHV�JROSHLDP�GLDULDPHQWH�D�DWPRVIHUD�GD�7HUUD��

PDV�D�JUDQGH�PDLRULD�GHOHV�VmR�LRQL]DGRV��TXHLPDP��HP�VXD�WUDMHWyULD�QD�DOWD�DWPRVIHUD��H�QXQFD�FKHJDP�
DR�VROR��3RUpP��D�/XD�QmR�WHP�QHQKXPD�DWPRVIHUD��DVVLP�RV�PHWHRUyLGHV�QmR�WrP�QDGD�TXH�RV�LPSHoD�GH�
JROSHDU�VXD�VXSHUItFLH��2V�PHWHRUyLGHV�PDLV� OHQWRV� ID]HP�HVVD�YLDJHP�D�FHUFD�GH����NP�VHJ���H�RV�PDLV�
UiSLGRV�ID]HP�VHX�PHUJXOKR�D�PDLV�GH����NP�VHJ���$�HVWD�YHORFLGDGH��DWp�PHVPR�XP�SHTXHQR�PHWHRUyLGH�
WHP�XPD�LQFUtYHO�HQHUJLD��8PD�URFKD�FRP�XPD�PDVVD�GH�DSHQDV���NJ�SRGH�HVFDYDU�XPD�FUDWHUD�PDLRU�TXH��
��PHWURV�GH�GLkPHWUR��ODQoDQGR�FHUFD�GH����WRQHODGDV�GH�WHUUD�H�URFKD�OXQDU�HP�WUDMHWyULDV�EDOtVWLFDV�VREUH�
D�VXSHUItFLH�OXQDU��
�
6HJXQGR�RV�HVWXGLRVRV��RV�PRGHORV�DWXDLV�GH�LPSDFWRV�GH�PHWHRUyLGHV�LQGLFDP�TXH�D�/XD�p�JROSHDGD�SRU�

DOJXP�FRUSR�FRP�PDVVD�PDLRU�TXH���NJ�PDLV�GH�����YH]HV�SRU�DQR��7RGDYLD��HVWH�Q~PHUR�p�PXLWR�LQFHUWR�
SDUD� REMHWRV� GHVWD� RUGHP� GH� PDVVD�� (VVHV� HOHPHQWRV� IRUDP� REWLGRV� DWUDYpV� GH� XPD� ~QLFD� SHVTXLVD� GH�
EyOLGRV� DGPLQLVWUDGD� SRU� LQYHVWLJDGRUHV� FDQDGHQVHV� QR� SHUtRGR� GH� ����� D� ������ 9iULRV� IDWRUHV� SRGHP�
LQWHUIHULU�QHVWHV�PRGHORV��H�p�PXLWR�SRVVtYHO�TXH�HVWD�HVFDOD�SRVVD�DSUHVHQWDU�YDORUHV�PDLV�DOWRV�RX�PDLV�
EDL[RV��5HFHQWHV�REVHUYDo}HV�UHDOL]DGDV�SRU�XPD�HTXLSH�HVSDQKROD�SDUHFHP�LQGLFDU�TXH�D�WD[D�GH�LPSDFWRV�
p� DSUR[LPDGDPHQWH� GXDV� YH]HV�PDLV� DOWD�� (VWH� UHVXOWDGR� WDPEpP� p� EDVWDQWH� LQFHUWR� H� HVWi� EDVHDGR� HP�
REVHUYDo}HV�GH�Vy���LPSDFWRV��'HVVH�PRGR��ILFD�SDWHQWH�TXH�p�QHFHVViULR�UHDOL]DU�PXLWR�PDLV�REVHUYDo}HV�
SDUD� TXH� VH� SRVVD� HVWDEHOHFHU� D� WD[D� GH� JUDQGHV�PHWHRUyLGHV� TXH� VH� LPSDFWDP�FRP�D�/XD��2EYLDPHQWH�
WRUQD�VH� H[WUHPDPHQWH� LPSRUWDQWH� D� SDUWLFLSDomR� GD� FRPXQLGDGH� DVWURQ{PLFD� DPDGRUD� QD� REVHUYDomR�
VLVWHPiWLFD�GHVVHV�HYHQWRV�GH�LPSDFWR��SDUD�FROHWDU�GDGRV�TXH�SRVVDP�GDU�VXEVtGLRV�PDLV�SUHFLVRV��DILP�GH�
TXH�VH�SRVVD�REWHU�PRGHORV�FLHQWtILFRV�PDLV�H[DWRV�GD�RFRUUrQFLD�GHVVHV�HYHQWRV���
�
&RPR� YLPRV�� RV� PRGHORV� SDUD� PHWHRUyLGHV� OXQDUHV� HVSRUiGLFRV� PRVWUDP� TXH� FHUFD� GH� ���� JUDQGHV�

PHWHRUyLGHV�H[SORGHP�FRQWUD�D�VXSHUItFLH� OXQDU�D�FDGD�PrV��PDV� LVVR�UHSUHVHQWD�DSHQDV�XPD�SDUFHOD�GRV�
HYHQWRV� TXH� RFRUUHP� HP�QRVVR� YL]LQKR�PDLV� SUy[LPR�� 8PD� VHJXQGD� SDUFHOD�� SURGX]LGD� SRU� FKXYHLURV� GH�
PHWHRULWRV�� WDPEpP�HVWi�SUHVHQWH�D�JUDXV�YDULDGRV�HP�FHUWRV�PRPHQWRV�GR�DQR��e�EHP�FRQKHFLGR�TXH�D�
7HUUD�SDVVD�SRU�FKXYHLURV�GH�PHWHRURV�TXDQGR�HOD�HQFRQWUD�RV�HVFRPEURV�GHL[DGRV�GXUDQWH�D�SDVVDJHP�GH�
FRPHWDV�� ,VVR� WDPEpP�RFRUUH� FRP�D�/XD��HQWUHWDQWR�� WDOYH]�QmR�H[DWDPHQWH�DR�PHVPR� WHPSR��1D�7HUUD�
HVWHV�FKXYHLURV�VmR�FDSD]HV�GH�SURGX]LU�HVSHWDFXODUHV�IRJRV�GH�DUWLItFLR�FHOHVWHV�TXH�QRV�HQFDQWDP��3RUpP��
QD�/XD��HVWHV�FKXYHLURV�VmR�HQ[DPHV�GH�SURMpWHLV�GH�DOWD�HQHUJLD�TXH�VH�FKRFDP�FRQWUD�VXD�VXSHUItFLH��6HP�
GHL[DU� QHQKXP� UDVWUR� HP� VHX� PHUJXOKR� ILQDO�� HOHV� H[SORGHP� H� Vy� SURGX]HP� 

IRJRV� GH� DUWLItFLR

� TXDQGR�
JROSHLDP� D� VXSHUItFLH� FRP� WUHPHQGD� IRUoD�� 'XUDQWH� HVVHV� FKXYHLURV� DV� WD[DV� GH� FURQRPHWUDJHQV� GH�
PHWHRUyLGHV� SRGHP� H[FHGHU�� HP� PXLWR�� DV� WD[DV� GH� LPSDFWRV� SURYHQLHQWHV� GH� PHWHRULWRV� HVSRUiGLFRV��
SDVVDQGR��QHVVHV�SHUtRGRV��D�VHU�XP�SHULJR�HPLQHQWH�SDUD�HTXLSDPHQWRV�H�SHVVRDO�QD�VXSHUItFLH� OXQDU��$�
REVHUYDomR�GH�FKXYDV�GH�PHWHRULWRV�QD�/XD��DSUR[LPDGDPHQWH�DR�PHVPR�WHPSR�HP�TXH�DFRQWHFHP�DTXL�
QD�7HUUD�� UHQGHUmR�GDGRV� LPSRUWDQWHV�SDUD�DOLPHQWDU�RV�PRGHORV�TXH�SRGHP�VHU�XVDGRV�SDUD�SUHGL]HU�DV�
WHPSRUDGDV�GH�PDLRU�ULVFR�GH�LPSDFWRV�GH�PHWHRUyLGHV�OXQDUHV��
�
$�SUHRFXSDomR�GD�1$6$�FRP�R�PRQLWRUDPHQWR�GD�IUHT�rQFLD��ORFDOL]DomR��PDVVD��HMHWD�H�HQHUJLD�OLEHUDGD�

QRV�LPSDFWRV�WHP�HP�YLVWD�R�IXWXUR�GD�([SORUDomR�(VSDFLDO��TXH�SHGH�XPD�HYHQWXDO�SHUPDQrQFLD�GXUDGRXUD�
GH� DVWURQDXWDV� HP� EDVHV� GH� ODQoDPHQWR�� SHVTXLVD� H� H[SORUDomR� GRV� UHFXUVRV� QDWXUDLV� D� VHUHP�
GHVHQYROYLGDV�QD�VXSHUItFLH�OXQDU��$R�FRQWUiULR�GR�3URJUDPD�$SROOR��TXDQGR�RV�DVWURQDXWDV�SHUPDQHFLDP�QD�
VXSHUItFLH�OXQDU�SRU�Vy�GRLV�GLDV��RV�DVWURQDXWDV�GDV�SUy[LPDV�GpFDGDV�YLYHUmR�H�WUDEDOKDUmR�QD�/XD�SRU�DWp�
YiULRV�PHVHV��$VWURQDYH��YHtFXORV��KDELWDW��H�YHVWLPHQWDV�DGDSWDGDV�GHYHP�VHU�WRGRV�SURMHWDGRV�SDUD�UHVLVWLU�
jV� WHQV}HV� LPSRVWDV� SHOR� VHYHUR� DPELHQWH� OXQDU� HP� FLPD� GH� XP� ORQJR� SHUtRGR� GH� WHPSR�� 0HWHRUyLGHV��
FUDWHUDV� H� R� HMHWD� SURGX]LGRV� HP� XP� HYHQWR� GH� LPSDFWR�� VmR� SDUWH� GHVWH� DPELHQWH�� 'HVVH� PRGR�� RV�
HVWXGLRVRV� WrP� TXH� FDUDFWHUL]DU� EDVWDQWH� HVWH� DPELHQWH� SDUD� TXH� XP� HIHWLYR� SODQHMDPHQWR� SRVVD� VHU�
GHVHQYROYLGR��,VWR�QmR�Vy�VH�DSOLFD�D�DWLYLGDGHV�WULSXODGDV�GD�SUy[LPD�GpFDGD��PDV�WDPEpP�SDUD�DV�PLVV}HV�
GH� H[SORUDomR� UREyWLFDV� SODQHMDGDV�� 1HVVH� VHQWLGR�� R� WRWDO� FRQKHFLPHQWR� GR� DPELHQWH� H� GRV� SRVVtYHLV�
HYHQWRV��VHMD�GH�LPSDFWRV�H�RX�JHROyJLFRV�QDWXUDLV��TXH�SRVVDP�RFRUUHU�QD�/XD�p�GH�PDLRU�LPSRUWkQFLD�SDUD�
R�SODQHMDPHQWR�GDV�IXWXUDV�PLVV}HV���

�
$�2EVHUYDomR�GH�,PSDFWRV�/XQDUHV�

�



3URFXUDU� LPSDFWRV�QD�/XD�p�WmR�VLPSOHV�TXDQWR�DSRQWDU�XP�WHOHVFySLR�SDUD�D�VXD�SRUomR�QmR� LOXPLQDGD�
�QRLWH�OXQDU���4XDQGR�XP�PHWHRUyLGH�JROSHLD�D�/XD��XPD�SRUomR�JUDQGH�GD�HQHUJLD�G�LPSDFWR�VH�WUDQVIRUPD�
HP�FDORU�H��SURGX]�XPD�FUDWHUD��SRUpP��XPD�SHTXHQD�IUDomR�p�JDVWD�SDUD�JHUDU�D�OX]�YLVtYHO�TXH�UHVXOWD�HP�
XP�IODVK�EULOKDQWH�QR�SRQWR�GH�LPSDFWR��,VWR�SRGH�VHU�YLVWR�GD�7HUUD�VH�R�PHWHRUyLGH�WHP�EDVWDQWH�HQHUJLD�
FLQpWLFD��0DV��SDUD�VHU�REVHUYDGR��HVVH��EDVWDQWH��GHSHQGH�GR�HTXLSDPHQWR�XVDGR�QDV�REVHUYDo}HV���
�
3DUD� XP� SURMHWR� FRQVLVWHQWH� GH� REVHUYDomR� GHVVHV� IODVKV� GH� LPSDFWR�� p� SUHFLVR� WHU� PH� PHQWH� GXDV�

LPSRUWDQWHV� FRQVLGHUDo}HV�� $� SULPHLUD� GL]� UHVSHLWR� D� TXH� QyV� TXHUHPRV� YHU� R� EULOKR� R� PDLV� OkQJXLGR�
SRVVtYHO��H�D�VHJXQGD�UHIHUH�VH�D�TXH�TXHUHPRV�YHU�D�PDLRU�SRUomR�SRVVtYHO�GD�UHJLmR�QmR�LOXPLQDGD�GD�/XD��
$�SULPHLUD�p� LPSRUWDQWH�SRUTXH� IODVKV� OkQJXLGRV�JHUDOPHQWH�VmR�SURGX]LGRV�SRU�PHWHRUyLGHV�PHQRUHV��H�

HVVHV� VmR� HP� PDLRU� Q~PHUR�� 0DLV� PHWHRUyLGHV� VLJQLILFDP�PDLV� IODVKV� H�� FRQVHT�HQWHPHQWH�� HVWDWtVWLFDV�
PHOKRUHV�� TXH� YLUmR� D� IXQGDPHQWDU� PRGHORV� PHOKRUDGRV�� 1yV� WDPEpP� SRGHPRV� REVHUYDU� PDLV� IODVKV�
PRQLWRUDQGR�D�PDLRU�SDUWH�SRVVtYHO�GD�VXSHUItFLH� OXQDU��SRUTXH�R�Q~PHUR�GH� LPSDFWRV�REVHUYDGRV�YDL� VHU�
GLUHWDPHQWH�SURSRUFLRQDO�j�TXDQWLGDGH�GH�iUHD�PRQLWRUDGD�SRU�QRVVR�LQVWUXPHQWR��H�LVVR�H[SOLFD�SRU�TXH�D�
VHJXQGD�FRQVLGHUDomR�WDPEpP�p�LPSRUWDQWH��

6HJXQGR� LQIRUPDo}HV�GH�REVHUYDGRUHV� OXQDUHV�H[SHULHQWHV��VH�XVDUPRV�XP�VLVWHPD�yWLFR� OXPLQRVR��FRP�
XPD� UHODomR� IRFDO� UiSLGD��TXH�PRVWUD�XP�FDPSR�PRGHVWDPHQWH� ODUJR� WHUHPRV�XP� LQVWUXPHQWR�VXILFLHQWH�
SDUD�PRQLWRUDU�HYHQWRV�GH�LPSDFWR��3RU�H[HPSOR��XP�WHOHVFySLR�UHIOHWRU�1HZWRQLDQR�GH���¶¶������PP��I������
SHUPLWH�FREULU�XP�FDPSR�GH�DSUR[LPDGDPHQWH����� �XP�VH[WR��GD�/XD�YLVtYHO�RX�HQWmR������XP�WHUoR��GD�
UHJLmR�QRWXUQD�GD�/XD��(VWH�IRL�R�SULPHLUR�LQVWUXPHQWR�H[SHULPHQWDO�XWLOL]DGR�SDUD�HVWH�WLSR�GH�REVHUYDomR��
'HSRLV�� HOHV� SDVVDUDP� D� XWLOL]DU� XP� WHOHVFySLR� 5LWFKH\�&KUpWLHQ� GH� ���� FRP� UHGXWRU� IRFDO� TXH� OKHV�
SRVVLELOLWRX� XP� FDPSR� GH� YLVmR� VHPHOKDQWH� DR� WHOHVFySLR� GH� ��¶¶�� 3RVWHULRUPHQWH� R� WHOHVFySLR� GH� ��¶¶� IRL�
VXEVWLWXtGR�SRU�RXWUR�5LWFKH\�&KUpWLHQ�����H�DVVLP�HOHV�ID]HP�REVHUYDo}HV�GD�/XD�FRP�GRLV�WHOHVFySLRV�����
LGrQWLFRV�����
�
2�PpWRGR�GH�PRQLWRUDU� IODVK�GH� LPSDFWR�GLUHWDPHQWH�DR� WHOHVFySLR�QmR�p�PXLWR� UHFRPHQGDGR�GHYLGR�D�

YiULDV� LPSOLFDo}HV�� 3RGHP� KDYHU� UHIOH[RV� LQWHUQRV�� OX]� LQWUXVD�� SUREOHPDV� GH� GLVWRUo}HV� QD� yWLFD�� QRVVD�
SUySULD� OLPLWDomR� QD� FDSDFLGDGH� GH� SHUFHEHU� H� HVWLPDU�PDJQLWXGH� H� ORFDO� GH� LPSDFWR� HP� XP� HYHQWR� WmR�
IXJD]��HQWUH�RXWURV��6HP�IDODU�QD�GLILFXOGDGH�HP�VH�DFKDU�RXWURV�REVHUYDGRUHV�SDUD�R�PHVPR�HYHQWR��TXH�
XWLOL]DUDP� D�PHVPD� FURQRPHWUDJHP�� H� TXH� SRVVDP� UHIHUHQGDU� QRVVD� REVHUYDomR� H� HVWLPDWLYDV�� $VVLP�� p�
PXLWR�PHOKRU�WHU�XP�UHJLVWUR�GR�HYHQWR�TXH�SRGH�HVWDU�VXMHLWR�D�DQiOLVHV�GHWDOKDGDV��H�LVVR�Vy�SRGH�VHU�IHLWR�
DWUDYpV�GH�LPDJHP���
�
8PD�PiTXLQD�IRWRJUiILFD�LPyYHO�QmR�p�XPD�ERD�HVFROKD��SRUTXH�QyV�QmR�VDEHPRV�TXDQGR��QHP�RQGH�R�

LPSDFWR� DFRQWHFHUi�� )ODVKV� GH� LPSDFWR� VmR� SHTXHQRV�� QRUPDOPHQWH� FRP� GXUDomR� GH� PHQRV� TXH� PHLR�
VHJXQGR��H�YRFr�WHULD�TXH�WHU�PXLWD�VRUWH�SDUD�FOLFDU�R�ERWmR�GR�REWXUDGRU�D�WHPSR�GH�ID]HU�XPD�LPDJHP�H�
DLQGD� TXH� R� IODVK� VHMD� VXILFLHQWHPHQWH� EULOKDQWH� SDUD� DSDUHFHU� QD� IRWRJUDILD�� $Wp� PHVPR� VH� YRFr�
FRQVHJXLVVH��SHUGHULD�D�SDUWH�PDLV� OXPLQRVD�GR�HYHQWR�TXH�DFRQWHFH�SHUWR�GR�FRPHoR�GR� IODVK��8PD�ERD�
HVFROKD�p�DFRSODU�XPD�FkPHUD�GH�YtGHR�DR� WHOHVFySLR��FRPR�XP�&&'��H�DWp�PHVPR�FkPHUDV�GLJLWDLV�TXH�
SURSRUFLRQHP�ILOPDJHQV�FRP�PDLRU�WHPSR�GH�GXUDomR��H�TXH�UHJLVWUHP�FRQWLQXDPHQWH�D�WD[DV�GH������GH�
VHJXQGR���+RUDV�H�KRUDV�GHVWHV�GDGRV�SRGHP�VHU�DUPD]HQDGDV�HP�FRPSXWDGRUHV�SDUD�SRVWHULRUHV�DQiOLVHV�
TXDGUR� D� TXDGUR� H� UHVSHFWLYDV� HVWLPDWLYDV� SDUD�� HQWmR�� H[WUDLU� LQIRUPDomR� GHWDOKDGD� VREUH� R� IODVK� H��
FRQVHT�HQWHPHQWH��R�PHWHRULWR��1HVWD�DQiOLVH�TXDGUR�D�TXDGUR�WDPEpP�SRGHP�VHU�LGHQWLILFDGRV�RV�UXtGRV�
HVS~UHRV�SURYHQLHQWHV�GH�UDLRV�FyVPLFRV��SRQWRV�TXHQWHV��HWF���
�
8P� PRGR� PHOKRU� GH� HOLPLQDU� DV� PDUFDV� GH� UDLRV� FyVPLFRV� p� XVDU� GRLV� WHOHVFySLRV� GH� FDUDFWHUtVWLFDV�

VHPHOKDQWHV�H�REVHUYDU�DR�PHVPR�WHPSR��(VWH�SURFHVVR�p�~WLO�SRUTXH�XP�GHWHUPLQDGR�UDLR�FyVPLFR�SRGH�
JROSHDU� Vy� XPD� PiTXLQD� IRWRJUiILFD�� HQWmR� TXDOTXHU� IODVK� REVHUYDGR� VLPXOWDQHDPHQWH� HP� DPERV� RV�
LQVWUXPHQWRV�QmR�SRGH�VHU�XP�UDLR�FyVPLFR�����
�
+i�RXWUDV�SRVVtYHLV�FDXVDV�GH�IODVK��FRPR�UHIOH[}HV�RX�UHIOH[RV�GH�VDWpOLWHV�TXH�SRGHP�SDVVDU�HQWUH�QRVVR�

SRQWR� GH� REVHUYDomR� H� D� /XD�� RX�PHWHRURV� SRQWXDLV� QD� SUySULD� DWPRVIHUD� GD� 7HUUD� TXH� HVWDULDP� YLQGR�
GLUHWDPHQWH� DR� REVHUYDGRU�� &ODUR� TXH� PHWHRURV� QHP� VHPSUH� EDWHP� QD� VXSHUItFLH� GD� 7HUUD�� PDV� HOHV�
SURGX]HP�XP�IODVK�H�RX�H[SORGHP��(VWHV�HYHQWRV�SRGHP�VHU�HOLPLQDGRV�ROKDQGR�D�FXUYD�GH�OX]�GH�XP�IODVK��
5XtGR�WDPEpP�SRGH�SDUHFHU�FRPR�IODVK�QD�JUDYDomR�HP�YtGHR��UHJLVWUDU�R�YtGHR�GLUHWDPHQWH�QR�GLVFR�UtJLGR�
GR�FRPSXWDGRU��HP�YH]�GH�UHJLVWUDU�R�YtGHR�QD�SUySULD�FkPHUD�H�HQWmR�WUDQVIHUL�OR�SDUD�R�GLVFR�UtJLGR��UHGX]�
D� SUHVHQoD� GH� UXtGRV�� 8VDU� GRLV� WHOHVFySLRV� SDUD� REVHUYDomR� VLPXOWkQHD� WDPEpP� DMXGD� D� HOLPLQDU� HVWH�
SUREOHPD����
��
2�PRQLWRUDPHQWR�GH� LPSDFWRV� OXQDUHV�p�Vy�XPD�SDUWH�GD�HVWUDWpJLD�TXH�YHP�VHQGR�XWLOL]DGD�SHOD�1$6$�

SDUD�GHWHUPLQDU�D�WD[D�GH�JUDQGHV�PHWHRUyLGHV�TXH�VH�FKRFDP�FRP�D�/XD�H�R�ULVFR�TXH�HOHV�SURSRUFLRQDP�
QD� IXWXUD�H[SORUDomR� OXQDU��3DUD� FKHJDU�DR� WDPDQKR�GR� LPSDFWR��RV�FLHQWLVWDV�SUHFLVDP�DQWHV�HQWHQGHU�R�
TXDQWR�GH�VXD�HQHUJLD�p�FRQYHUWLGR�HP�OX]��(VWD�TXDQWLGDGH��H[SUHVVDGD�FRPR�XPD�IUDomR�GD�HQHUJLD�WRWDO��
p�FKDPDGD�GH�HILFLrQFLD�OXPLQRVD��H�GHSHQGH�GD�YHORFLGDGH�GR�PHWHRUyLGH�H�GD�QDWXUH]D�GD�VXSHUItFLH�OXQDU�
RQGH�HOH�EDWH��6HJXQGR�D�HTXLSH�GD�1$6$��DV�HVWLPDWLYDV�DWXDLV�GH�HILFLrQFLD�OXPLQRVD�VmR�SRXFR�PDLV�TXH�



DGLYLQKDomR��'HVVD�IRUPD��DPEDV�DV�HTXLSHV���0HWHRURLG�(QYLURQPHQW�2IILFH�H�R�6SDFH�(QYLURQPHQWV�7HDP�
��FRPHoDUDP�XPD�VpULH�GH�SHTXHQDV�H[SHULrQFLDV�QDV�TXDLV�VmR�IHLWDV�VLPXODo}HV�GH�VXSHUItFLH�OXQDU�VHQGR�
JROSHDGD�SRU�SHTXHQRV�SURMpWHLV� LQFHQGLiULRV�GLVSDUDGRV�GH�DUPDV�GH�KLSHU�YHORFLGDGH����FRP�YHORFLGDGHV�
GH� DWp� �� NP�VHF��2V� IODVKV� GHVWHV� LPSDFWRV� VmR� UHJLVWUDGRV� SRU� XPD�PiTXLQD� IRWRJUiILFD�DFRSODGD�D�XP�
WHOHVFySLR�� 8PD� FRPSDUDomR� GD� TXDQWLGDGH� GH� HQHUJLD� OXPLQRVD� SURGX]LGD� SHORV� IODVKV� FRP� D� HQHUJLD�
FLQpWLFD� FRQKHFLGD� GRV� SURMpWHLV� OKHV� GDUi� FiOFXORV� GLUHWRV� GDV� HILFLrQFLDV� OXPLQRVDV�� 2V� YDORUHV� REWLGRV�
SRGHP�HQWmR�VHU�DSOLFDGRV�jV�REVHUYDo}HV�GH�LPSDFWRV�H�DVVLP�DV�HVWLPDWLYDV�GR�WDPDQKR�GR�PHWHRUyLGH�
RX�YDORUHV�GH�PDVVD�SRGHP�VHU�PHOKRUDGDV����
��
$PEDV�DV�HTXLSHV�HVWmR�HVSHUDQoRVDV�GH�TXH�XPD�PDLV�UHFHQWH�H�PDLV�HODERUDGD�VpULH�GH�H[SHULrQFLDV�

FRP�DUPDV�GH�KLSHU�YHORFLGDGH�QmR�Vy�DSULPRUDUi�DV�PHGLGDV�GH�HILFLrQFLD�OXPLQRVD��PDV�WDPEpP�SHUPLWLUi�
R�HVWXGR�GR�SURFHVVR�GH�FUDWHUDPHQWR�HP�GHWDOKHV��6HUmR�WDPEpP�UHJLVWUDGRV�RV�WDPDQKRV�H�DV�WUDMHWyULDV�
GR� HMHWD� SURGX]LGDV� SHODV� FUDWHUDV� H[SHULPHQWDLV� H� HVWHV� GDGRV� YmR� VHU� XVDGRV� SDUD� FDOLEUDU� VRILVWLFDGRV�
SURJUDPDV�GH�FRPSXWDGRU�FKDPDGRV�FyGLJRV�KLGURGLQkPLFRV��K\GURFRGH�V���(VWHV�K\GURFRGHV�VHUmR�XVDGRV�
SDUD�PRGHODU�JUDQGHV� LPSDFWRV�GH�PHWHRUyLGHV�QD�/XD�H�R�FDPSR�GH�HMHWD�UHVXOWDQWH��HP�SDUWLFXODU�TXmR�
JUDQGH� H� TXmR� GLVWDQWH� HOHV� YLDMDP�� (VWHV� FiOFXORV� IRUPDUmR� D� EDVH� GH� XPD� WD[D� UHDOLVWD� GRV� SHULJRV�
RIHUHFLGRV�SRU�HVWHV�HYHQWRV�GH�FUDWHUDPHQWR��TXH��VHJXQGR�R�SHQVDPHQWR�GH�DOJXQV�SHVTXLVDGRUHV��SRGHP�
VHU�WmR�JUDQGHV�RX�PDLRUHV�TXH�RV�PHWHRUyLGHV�TXH�DV�FDXVDP��
�

5HODomR�GH�5HFHQWHV�&DQGLGDWRV�D�,PSDFWRV�2EVHUYDGRV�SHOD�1$6$�
�
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2EVHUYDo}HV�GH�,PSDFWRV�/XQDUHV�QR�%UDVLO�
�
$� 5($�%5$6,/�� HP� VXD� 6HFomR� /XQDU�� PDQWpP� XP� SURMHWR� SDUD� REVHUYDomR� GH� SRVVtYHLV� HYHQWRV� GH�

LPSDFWRV� OXQDUHV� JHUHQFLDGD�SRU� -RVp� 6HUUDQR�$JXVWRQL�� H� FXMRV� SULQFLSDLV� REMHWLYRV� VmR��GHWHUPLQDU�XPD�
FODVVLILFDomR� GH� IODVK� XVDQGR� XP� FULWpULR� VWDQGDUG� �SDGUmR��� GHWHUPLQDU� VH� RV� IODVKV� TXH� DSDUHFHP� HP�
LPDJHQV� GH� &&'� VmR� LQFLGrQFLDV� GH� UDLRV� FyVPLFRV� RX� YHUGDGHLURV� IODVKV� GH� LPSDFWR�� HQFRQWUDU� RXWURV�
PRGRV�SDUD�FRQILUPDU�VH�XP� IODVK� UHJLVWUDGR� WHP�FRPR�RULJHP�XP�LPSDFWR��GHWHUPLQDU�VH�H[LVWH�UHODomR�
HQWUH�RV� LPSDFWRV�FRP�DV�pSRFDV�GRV�FKXYHLURV�GH�PHWHRURV�H�D� IRUPDomR�GH�QRYDV�FUDWHUDV��FRRUGHQDU��
HQFRUDMDU�H�GLIXQGLU�D�REVHUYDomR�GH�LPSDFWRV�GH�PHWHRULWRV�FRQWUD�R�VROR�OXQDU�QR�%UDVLO��H�FRODERUDU�FRP�
DV� LQVWLWXLo}HV� FLHQWtILFDV� HQYLDQGR� D� HODV� SRVVtYHLV� UHSRUWHV� GH� LPSDFWRV� UHJLVWUDGRV� SRU� QRVVD� HTXLSH� GH�
REVHUYDGRUHV�H�RX�HYHQWXDLV�FRODERUDGRUHV���
�
1mR�GHYHPRV� HVSHUDU� HYHQWRV� HVSHWDFXODUHV� WDLV� FRPR�RFRUUHP�FRP�RV�EyOLGRV�H�RXWURV�PHWHRURV��3RU�

HVWD�UD]mR�UHTXHU�VH�SDFLrQFLD�H�SHUVHYHUDQoD�SDUD�R�REVHUYDGRU�DVVtGXR��1D�PDLRULD�GDV�YH]HV��UHVXOWDGRV�
QHJDWLYRV� SRGHP� DFRQWHFHU� FRP� IUHT�rQFLD� H� LVVR� GH� PRGR� DOJXP� SRGH� GHVDQLPDU� R� REVHUYDGRU�� $�
REVHUYDomR�DVWURQ{PLFD�WHP�GHVVDV�FRLVDV��SULQFLSDOPHQWH�TXDQGR�R�HYHQWR�DLQGD�QmR�p������VHJXUR�GH�



RFRUUHU�� H� GHSHQGH� GH� WHPSR�� HTXLSDPHQWR� DGHTXDGR�� SHUVHYHUDQoD� H� GLVSRVLomR� GR� REVHUYDGRU� SDUD�
PRQLWRUDU��
�
'HVGH� D� FULDomR� GD� 6HFomR� /XQDU� �IHYHUHLUR�������� IRUDP� IHLWDV� DOJXPDV� REVHUYDo}HV� SRU� RFDVLmR� GH�

DOJXQV� GHWHUPLQDGRV� FKXYHLURV� GH� PHWHRURV� H� WDPEpP� QRV� SHUtRGRV� TXH� DFRQWHFH� D� /X]� &LQ]HQWD�
�(DUWKVKLQH��� 7RGDYLD�� DLQGD� QmR� QRV� IRL� UHSRUWDGD� QHQKXPD� REVHUYDomR� SRVLWLYD� GH� LPSDFWR� SRU� QRVVRV�
REVHUYDGRUHV����
�
5HFHQWHPHQWH��PDLV�SUHFLVDPHQWH�HP���GH�VHWHPEUR�GH�������D�6HFomR�/XQDU�GD�5($�%UDVLO��MXQWDPHQWH�

FRP�D�HTXLSH�GH�DVWURQRPLD�DPDGRUD�GR�VHUWmR�GR�&DULUL�H�PDLV�UHSUHVHQWDQWHV�GH�YiULDV�DVVRFLDo}HV�GH�
SDtVHV�GD�$PpULFD�GR�6XO�H�0p[LFR��FRRUGHQDGRV�SRU�9DOPLU�0DUWLQV�GH�0RUDLV��XQLUDP�IRUoDV�SDUD�PRQLWRUDU�
R�HYHQWR�GH�LPSDFWR�GD�VRQGD�HXURSpLD�GD�60$57���GD�(6$��FXMR�FKRTXH�RFRUUHX�QD�UHJLmR�OXQDU�GH�/DFXV�
([FHOOHQWLDH��)RUDP�QDGD�PHQRV�TXH���PHVHV�GH�REVHUYDo}HV�H�WHVWHV�IRWRJUiILFRV��UHSDVVDQGR�LQIRUPDo}HV�
YLQGDV� GLUHWDPHQWH� GD� HTXLSH� UHVSRQViYHO� SHOD� PLVVmR� 60$57��� /XQDU� ,PSDFW�� ,QIHOL]PHQWH�� DV� PiV�
FRQGLo}HV� DWPRVIpULFDV� H� D� EDL[D� DOWLWXGH� GD� /XD� j� KRUD� GR� HYHQWR� QmR� SHUPLWLUDP� TXH� FRQVHJXtVVHPRV�
UHJLVWUR�SRVLWLYR�GR�PRPHQWR�GR�LPSDFWR��
�
$� 6HFomR� /XQDU� GD� 5($�%5$6,/��PDQWpP� XP� FDOHQGiULR� DQXDO� H� XP� WXWRULDO� GH� FRPR� H� RQGH� REVHUYDU�

SRVVtYHLV�HYHQWRV�GH�LPSDFWRV�OXQDUHV��DOpP�GH�XPD�ILFKD�GH�REVHUYDomR�UHSRUWH��TXH�SRGHP�VHU�DFHVVDGRV�
DWUDYpV�GR�VLWH��KWWS���ZZZ�UHDEUDVLO�RUJ�OXQDU�
�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB/LQNV�DVVRFLDGRV��
KWWS���ZZZ�QSU�RUJ�WHPSODWHV�VWRU\�VWRU\�SKS"VWRU\,G ���������
KWWS���JURXSV�PVQ�FRP�:HLUG6SDFH�JHQHUDO�PVQZ"DFWLRQ JHWBPHVVDJH	PYLHZ �	,'B0HVVDJH ����	DOOBWRSLFV ��
KWWS���ZZZ�SK\VOLQN�FRP�1HZV�������6WXDUW(YHQW�FIP��
KWWS���VFLHQFH�QDVD�JRY�KHDGOLQHV�\�������GHFBOXQDUWDXULG�KWP�H��
KWWS���VFLHQFH�QDVD�JRY�KHDGOLQHV�\�������MXQBOXQDUVSRUDGLF�KWP�
KWWS���ZZZ�QDVD�JRY�FHQWHUV�PDUVKDOO�SGI�������PDLQB$/$02���OXQDU���LPSDFW���REVHUYDWLRQV���SGI����
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