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,PSDFWRV GH PHWHRUyLGHV VHPSUH IRUDP DFRQWHFLPHQWRYV FRQVWDQWHYV QD KLVWyULD GD IRUI

1RV WHPSRYV PDLV UHPRWRYV GR 6LVWHPD 6RODU HVVHV HYHQWRYV IRUDP PXLWR PDLV LQWHQVRV H FDV

QRV GLDV DWXDLV H GHL[DUDP VXDV PDUFDV EHP YLVtYHLV HP WRGRV RV FRUSRV GR 6LVWHPD 6RODU

SRGHP VHU YLVWDV DWUDYpV GH LQVWUXPHQWRYV FRPR QR FDVR GD QRVVD /XD H WDPEpP QD VXSHUI

$SHVDU GRYV YiULRV IDWRUHV TXH WLYHUDP DomR QD GHJUDGDomR H RX FDPXIODJHP GHVVHV DVWUREC

SRGHP VHU YLVWRYV D ROKR QX 7RGDYLD VHP TXH QRV GHPRV FRQWD GLVVR PLOKDUHV GH PLFURF
ERPEDUGHLDP GLDULDPHQWH WRGRV RV FRUSRV GR 6LVWHPD 6RODU

3DUD RV VHOHQYJUDIRV R HVWXGR GH LPSDFWRV QD /XD YHP VHQGR UHDOL]DGR Ki PXLWR WHPS
VHPSUHODVK®XPLQRVRY SXGHUDP VHU FRQILUPDGRY SRU RXWURV REVHUYDGRUHV 3RUpP FRP L
WHFQROYJLFD GRV HTXLSDPHQWRYV TXH SRGHP UHJLVWUDU HVVHV HYHQWRYV HVSRUIGLFRY DWUDYpV G
YH] PDLV SDWHQWH D FRPSURYDomR GH TXH D RFRUUrQFLD GH LPSDFWRYV GH PHWHRULWRYV QD /XD QmR
HUD DQWHY SHQVDGR

3RU DOJXPDV YH]HV IRUDP UHODWDGRV LPSDFWRV QRV TXDLV SHVVRDV REVHUYDUDP *HVWUDQKF
EULOKRV QD /XD 2 PDLV DQWLJIR UHJLVWUR FRQVWD GH XPD REVHUYDomR D ROKR QX SRU XP PRQJH GR
WHULD DYLVWDERYR[WUHPDPHQWH OXPLQRVR QD /XD TXH DFUHGLWD VH WHQKD IRUPDGR D FUDWHL
%UXQR

2XWUR H[HPSOR IRL R UHJLVI@DREXQDU REVHUYDGR
SHOR 'U /HRQ BWXDUW 0pGLARIIS® Oklahoma, QD
PDQKm GH GH QRYHPEUR GH  PDV TXH QmR KDYLD
VLGR FRQILUPDGR DWp UHFHQWHPHQWH GHYLGR DR HYHQW
VLGR UHJLVWUDGR SRU XP ~QLFR REVHUYDGRU &RQWXG
DQRV GHSRLV D 1$6$ FRQILUPRX TXH R PDVVLYR LPSDFWF
REVHUYDGR SHOR DVWU{QRPR DPDGRU YDSRUL]JRX URFKD
DVVLP R'U /HRQ 6WXDUW SDVVRX D VHU R SULPHLUR KRPHP
WHVWHPXQKDU H GRFXPHQWDU R LPSDFWR GH XP FRUSR
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 HI
SHVTXLVDGRUOHVBonnie J. Buratti, o principal cientista do Jet Propulsion Laboratory em Pasadena,
Califérnia, e Lane Johnson do Pomona College, Claremont, Califérnia, GHVFREULUDP XPD FUDWHUD
VLIQLILFDWLYDPHQWH PDLV OXPLQRVD TXH RXWUDV QD UHJLmMR LQGLFDGD SHOR UHJLVWUR GR ‘U
ORFDOL]DGR R (YHQWR GH 6WXDUW &UpGLWR OLVVMR &OHPHQWLQH 1$6$

6HIXQGR R UHODWR GH %XUDWWL HOHV XWLOL]DUOB\RRYIRIGBIBWEBUW SDUD ORFDOL]DU D FUDW
FDOFXODU TXH R REMHWR TXH EDWHX QD /XD WLQKD DSUR[LPDGDPHQWH PHWURV H D FUDWHUD UH\
HEPHOUMBRBIMENA DY HHIRYWIRGR PHRYDSVIR2GXDPRYKRXED FKRWHGE PHRENURY HIRGHEFRE DIPIQBHL
EHDVRE/KIP YNEFS OR1E 1D ARHGIWRUFRQHWROER ERUVFDY M [GEY IREVBUIRIHND GOGHEYGRS RQ\GEE RVLSUL
BEVFUDWDSEDIGH YWD BW WHSRIVPWIHEINY QKO SXOQRBRIPHIIAH QR ODOMGE /YR RRSHENBHXHBUD
| RUE DVERIQD V KBRHVPRKVH-RENURY R THNEOD ER P BN IREFR. FRUDPQOEGD\SBGRY (FOVRESBUH QRWAAHRDWES

FRPEXRDPONRI ¥/REY HY QWK TR/EGH RESTHVHRAVQDD/XEHIDEK ROORRDD KR YAWLARYIDRHR\R BpFRREBR TXH L
GHVVH WLSR GH REVHUYDomR DLQGD HVWi HP SURJUHVVR

'LIHUHQWH GD 7HUUD D /XD QmR WHP DWPRVIHUD FDSD] GH LRQL]DU TXDOTXHU PHWHRULWR TXH p [
FDPSR GH JUDYLGDGH H DVVLP TXDOTXHU FRUSR YLQGR GR HVSDoR EDWH HP VXD VXSHUItFLH 'HVVD IF
QmR RFRUUHP UDVWURYV OXPLQRVRV GH PHWHRURV PDV SRGHPRV UHJLVWUDU D HQHUJLD OXPLQRVD
HYHQWR GR LPSDFWR FRQWUD R VROR OXQDU 1R HQWDQWR HVVH UHJLVWUR GHSHQGH GD FDS
LQVWUXPHQWRYV HP FDSWDU REDVQRRRRHQWR GH LPSDFWR

2 ORQLWRUDPHQWR GH ,PSDFWR /XQDU SHOD 1$6$

'HYLGR j LQWHQOmMR GD 1$6$ GH HP XP IXWXUR SUy[LPR IL[DU XPD EDVH QD /XD UHFHQWHPHQWH IRL F
XP WLPH GH REVHUYDGRUHV GDV LQVWLWXQdWNRUFESS/ (QYLURQPHQW GRGFIDFH (QYLURQPHQWY
7HDP GR ODUVKDOO 6SDFH )OLJKW &HQWRBQLWRUDU HYHQWRYV GH LPSDFWRV FRQWUD D VXSHUItFLF
PLVVmMR GHVWD HTXLSH FRQVLVWH HP UHDOL]PU REVHUYDo}HV VLVWHPIWLFDV EDVHDGDV HP 7HUUD G
/XD FRP D ILQDOLGDGH GH HVWDEHOHFHU DV WD[DV H WDPDQKRV GH PHWHRUyLGHV PDLRU TXH JUDI
GH PDVVD TXH JROSHLDP D VXSHUItFLH OXQDU



$V REVHUYDo}HV VmR HIHWXDGDV SULQFLSDOPHQWH MPRVENUIFRERAGHH D /XD 1RYD H D /XD GH
3ULPHLUR 4XDUWR 4XDUWR &UHVFHQWH H HQWUH D /XD GH OOWLPR 4XDUWR /XD OLQJXDQWH H D /XC
D LOXPLQDomR VRODU HVWi HQWUH H  (VWDV FRQGLo}HV UHQGHP GH D QRLWHV GH REVHUYDomf
PDV WDPEpP LQFOXL RV SHUtRGRV HP TXH RFRUUHP DOJXQV UDGLDQWHV GH PHWHRULWRY HP TXH D/
PHOKRU SRVLFLRQDGD SDUD FROKHU RV HVFRPEURYV GHL[DGRV SRU FRPHWDV

(VWXGRV LQGLFDP TXH HP PpGLD WRQHODGDV GH PHWHRUyLGHV JROSHLDP GLDULDPHQWH D DWPR
PDV D JUDQGH PDLRULD GHOHV VmR LRQL]DGRV TXHLPDP HP VXD WUDMHWYyULD QD DOWD DWPRVIHUD
DR VROR 3RUpP D /XD QMR WHP QHQKXPD DWPRVIHUD DVVLP RV PHWHRUyLGHV QmR WrP QDGD TXH R\
JROSHDU VXD VXSHUItFLH 2V PHWHRUyLGHV PDLV OHQWRYV IDJHP HVVD YLDJHP D FHUFD GH NP VHJ
UiSLGRYV ID]JHP VHX PHUJXOKR D PDLV GH NP VHJ $ HVWD YHORFLGDGH DWp PHVPR XP SHTXHQR PHW
WHP XPD LQFUtYHO HQHUJLD 8PD URFKD FRP XPD PDVVD GH DSHQDV NJ SRGH HVFDYDU XPD FUDWHUL

PHWURYV GH GLKPHWUR ODQoDQGR FHUFD GH WRQHODGDV GH WARUNDBMBRAKID. DX@DOtVWLFDV VRE
D VXSHUItFLH OXQDU

6HIXQGR RV HVWXGLRVRV RV PRGHORYV DWXDLV GH LPSDFWRV GH PHWHRUyYLGHV LQGLFDP TXH D /XL
DOJXP FRUSR FRP PDVVD PDLRU TXH NJPDLV GH YH]HV SRU DQR 7RGDYLD HVWH Q~PHUR p PXLWR |
SDUD REMHWRV GHVWD RUGHP GH PDVVD (VVHV HOHPHQWRYV IRUDP REWLGRV DWUDYpV GH XPD ~C
EyOLGRV DGPLQLVWUDGD SRU LQYHVWLIDGRUHV FDQDGHQVHV QR SHUtRGR GH D 9iULRV IDW
LOQWHUIHULU QHVWHYV PRGHORV H p PXLWR SRVVtYHO TXH HVYWD HVFDOD SRVVD DSUHVHQWDU YDOR
EDL[RV 5HFHQWHV REVHUYDo}HV UHDOL]DGDV SRU XPD HTXLSH HVSDQKROD SDUHFHP LQGLFDU TXH D V
p DSUR[LPDGDPHQWH GXDV YH]HV PDLV DOWD (VWH UHVXOWDGR WDPEpP p EDVWDQWH LQFHUWR H
REVHUYDo}HV GH Vy LPSDFWRV 'HVVH PRGR ILFD SDWHQWH TXH p QHFHVVIULR UHDOL]DU PXLWR PDL'
SDUD TXH VH SRvVD HVYWDEHOHFHU D WD[D GH JUDQGHV PHWHRUyYLGHV TXH VH LPSDFWDP FRP D /XI
WRUQD VH HWUHPDPHQWH LPSRUWDQWH D SDUWLFLSDomR GD FRPXQLGDGH DVWURQ{PLFD DPDGF
VLVWHPIWLFD GHVVHV HYHQWRYV GH LPSDFWR SDUD FROHWDU GDGRYV TXH SRVVDP GDU VXEVtGLRV PD
TXH VH SRVVD REWHU PRGHORYV FLHQW!UILFRV PDLV HIDWRV GD RFRUUrQFLD GHVVHV HYHQWRV

&RPR YLPRV RV PRGHORV SDUD PHWHRUYLGHV OXQDUHV HVSRUIGLFRV PRVWUDP TXH FHUFD GH
PHWHRUyLGHYV H[SORGHP FRQWUD D VXSHUItFLH OXQDU D FDGD PrV PDV LVVR UHSUHVHQWD DSHQDV
HYHQWRYV TXH RFRUUHP HP QRVVR YL]JLQKR PDLV SUy[LPR 8PD VHIXQGD SDUFHOD SURGX]LGD SRU F
PHWHRULWRYV WDPEpP HVWi SUHVHQWH D JUDXV YDULDGRV HP FHUWRV PRPHQWRYV GR DQR e EHP FF
7HUUD SDVVD SRU FKXYHLURVY GH PHWHRURYV TXDQGR HOD HQFRQWUD RV HVFRPEURYV GHL[DGRV GXUD
FRPHWDV ,VVR WDPEpP RFRUUH FRP D /XD HQWUHWDQWR WDOYH] QmR H[DWDPHQWH DR PHVPR WH
HVWHYV FKXYHLURYV VmR FDSD]HV GH SURGX]LU HVSHWDFXODUHYV IRJRV GH DUWLItFLR FHOHVWHYV TXH C
QD /XD HVWHV FKXYHLURV VmR HQ[DPHV GH SURMpWHLY GH DOWD HQHUJLD TXH VH FKRFDP FRQWUD V
GHL[DU QHQKXP UDVWUR HP VHX PHUJXOKR ILQDO HOHV H[SORGHP H Vy SURGX]HP IRJRV GH DUWL
JROSHLDP D VXSHUItFLH FRP WUHPHQGD IRUoD "XUDQWH HVVHV FKXYHLURV DV WD[DV GH FURQR
PHWHRUyLGHV SRGHP H[FHGHU HP PXLWR DV WD[DV GH LPSDFWRV SURYHQLHQWHV GH PHWHRUL\
SDVVDQGR QHVVHV SHUtRGRV D VHU XP SHULJR HPLQHQWH SDUD HTXLSDPHQWRY H SHVVRDO QD VX
REVHUYDomR GH FKXYDV GH PHWHRULWRY QD /XD DSUR[LPDGDPHQWH DR PHVPR WHPSR HP TXH DFR(
QD 7THUUD UHQGHUmMR GDGRV LPSRUWDQWHYV SDUD DOLPHQWDU RV PRGHORV TXH SRGHP VHU XVDGF
WHPSRUDGDV GH PDLRU ULVFR GH LPSDFWRY GH PHWHRUYLGHV OXQDUHV

$ SUHRFXSDomR GD 1$6$ FRP R PRQLWRUDPHQWR GD IUHTerQFLD ORFDOL]DomR PDVVD HMHWD H HQl
QRV LPSDFWRV WHP HP YLVWD R IXWXUR GD ([SORUDomR (VSDFLDO TXH SHGH XPD HYHQWXDO SHUPDQ
GH DVWURQDXWDV HP EDVHV GH ODQODPHQWR SHVTXLVD H H[SORUDomR GRV UHFXUVRV QD
GHVHQYROYLGDV QD VXSHUItFLH OXQDU $R FRQWUIULR GR 3URJUDPD $SROOR TXDQGR RV DVWURQDX'
VXSHUItFLH OXQDU SRU Vy GRLV GLDV RV DVWURQDXWDYV GDV SUy[LPDV GpFDGDV YLYHUMR H WUDEDO
YiULRV PHVHV $VWURQDYH YHtFXORV KDELWDW H YHVWLPHQWDY DGDSWDGDV GHYHP VHU WRGRYV SU
iV WHQV}IHV LPSRVWDV SHOR VHYHUR DPELHQWH OXQDU HP FLPD GH XP ORQJR SHUtRGR GH WHPSR
FUDWHUDV H R HMHWD SURGX]LGRV HP XP HYHQWR GH LPSDFWR VmR SDUWH GHVWH DPELHQWH
HVWXGLRVRV WrP TXH FDUDFWHUL]DU EDVWDQWH HVWH DPELHQWH SDUD TXH XP HIHWLYR SODQ}
GHVHQYROYLGR ,VWR QmR Vy VH DSOLFD D DWLYLGDGHV WULSXODGDV GD SUy[LPD GpFDGD PDV WDPE
GH H[SORUDomR UREyWLFDV SODQHMDGDV 1HVVH VHQWLGR R WRWDO FRQKHFLPHQWR GR DPELH
HYHQWRYV VHMD GH LPSDFWRV H RX JHROyJLFRV QDWXUDLV TXH SRVVDP RFRUUHU QD /XD p GH PDLRU L
R SODQHMDPHQWR GDV IXWXUDV PLVV}HV

$ 2EVHUYDomR GH ,PSDFWRYV /XQDUHV



3URFXUDU LPSDFWRYV QD /XD p WmR VLPSOHV TXDQWR DSRQWDU XP WHOHVFySLR SDUD D VXD SRUG
QRLWH OXQDU 4XDQGR XP PHWHRUyYLGH JROSHLD D /XD XPD SRUomR JUDQGH GD HQHUJLD G LPSDFWR
HP FDORU H SURGX] XPD FUDWHUD SRUpP XPD SHTXHQD IUDomR p JDVWD SDUD JHUDU D OX] YLVtYHO T
XP IODVEULOKDQWH QR SRQWR GH LPSDFWR ,VWR SRGH VHU YLVWR GD 7HUUD VH R PHWHRUyYLGH WH
FLQpWLFD 0DV SDUD VHU REVHUYDGR HVVH EDVWDQWH GHSHQGH GR HTXLSDPHQWR XVDGR QDV REV

3DUD XP SURMHWR FRQVLVWHQWH GH REVHUWYDGK&HGHPSIFWR p SUHFLVR WHU PH PHQWH GXD\V
LPSRUWDQWHV FRQVLGHUDOJHV $ SULPHLUD GL] UHVSHLWR D TXH QyV TXHUHPRV YHU R EULOKR
SRVVtYHO H D VHIXQGD UHIHUH VH D TXH TXHUHPRV YHU D PDLRU SRUomR SRVVtYHO GD UHJLmMR QmR LC

$ SULPHLUD p LPSRUWDQWHGBRURMDIXLGRV JHUDOPHQWH VmR SURGX]LGRV SRU PHWHRUYLGHV PH(
H@VEIXQBGRRLBR BPDRIH\D SPHREBVIADY D GRVROYGEHH V HISIBMESID FFERVN F+ X QDMPRID YA VHVWBRNR\ILF]
RADKRLDDOMR HRFDRO MRS DG X QEBPPRMDLD MRGFHIFFBR PRGKRWERERIO VI VONDFE YRPHERE RIRWAROVMILR]
BRODWRQDOER MURDLROVEDU BH LSTODAWHROIBD MHEFFEORLKPOXQOHY BySLRUHROBVPRIU RHZM/ RS DRRFGHR
SHURWDR HFREULSURS RDPERQED PSXBRRDGDBH@MHUHDXPRGIWR UGG DXSRYLQIRCRROQMQWXRH QWP WE
VHJIKQR RROVICB GDoiXR \WDRELRIp RFBRIPNDIRVEQVWUXPHQWR H[SHULPHQWDO XWLOL]DGR SDUD HVV
'HSRLV HOHV SDVVDUDP D XWLOL]JDU XP WHOHVFYSLR SLWFKH\&KUpWLHQ GH  FRP UHGXWRU Ii
SRVVLELOLWRX XP FDPSR GH YLVMR VHPHOKDQWH DR WHOHVFySLR GH 1 3RVWHULRUPHQWH R WF
VXEVWLWXIGR SRU RXWUR 5LWFKH\ &KUpWLHQ  H DVVLP HOHV IDJHP REVHUYDo}HV GD /XD FRP GRLV W\
LGFrQWLFRV

2 PPWRGR GH PRQLWRMIMEH LPSDFWR GLUHWDPHQWH DR WHOHVFYSLR QmR p PXLWR UHFRPHQGDC
YiULDV LPSOLFDo}HV 3RGHP KDYHU UHIOH[RV LQWHUQRV OX] LQWUXVD SUREOHPDV GH GLVWRUOo}F
SUySULD OLPLWDomR QD FDSDFLGDGH GH SHUFHEHU H HVWLPDU PDJQLWXGH H ORFDO GH LPSDFWR
IXJD] HQWUH RXWURV 6HP IDODU QD GLILFXOGDGH HP VH DFKDU RXWURV REVHUYDGRUHV SDUD R PH
XWLOL]DUDP D PHVPD FURQRPHWUDJHP H TXH SRVVDP UHIHUHQGDU QRVVD REVHUYDomR H HVWLPD
PXLWR PHOKRU WHU XP UHJLVWUR GR HYHQWR TXH SRGH HYWDU VXMHLWR D DQiOLVHV GHWDOKDGDV
DWUDYpV GH LPDJHP

8PD PIiTXLQD IRWRJUIILFD LPyYHO QmR p XPD ERD HVFROKD SRUTXH QyV QmR VDEHPRV TXDQGR QHP
LPSDFWR DFRQWHRMWKEH LPSDFWR VmR SHTXHQRV QRUPDOPHQWH FRP GXUDomR GH PHQRV TXF
VHIXQGR H YRFr WHULD TXH WHU PXLWD VRUWH SDUD FOLFDU R ERWmMR GR REWXUDGRU D WHPSR GH'
DLQGD TXH RDVR/HMD VXILFLHQWHPHQWH EULOKDQWH SDUD DSDUHFHU QD IRWRJUDILD $Wp PF
FRQVHIXLVVH SHUGHULD D SDUWH PDLV OXPLQRVD GR HYHQWR TXH DFRQWHRIDSBBIERIR FRPHOR (
HVFROKD p DFRSODU XPD FkPHUD GH YtGHR DR WHOHVFySLR FRPR XP && H DWp PHVPR FkPHUDV GL.
SURSRUFLRQHP ILOPDJHQV FRP PDLRU WHPSR GH GXUDomR H TXH UHIJLVWUHP FRQWLQXDPHQWH D W
VHIXQGR +RUDV H KRUDV GHVWHV GDGRV SRGHP VHU DUPDJHQDGDV HP FRPSXWDGRUHV SDUD SRVWI
TXDGUR D TXDGUR H UHVSHFWLYDV HVWLPDWLYDV SDUD HQWmMR H[WUDLU LQIRUPDMKR GHWDOKI
FRQVHT*HQWHPHQWH R PHWHRULWR 1HVWD DQIOLVH TXDGUR D TXDGUR WDPEpP SRGHP VHU LGHQW
HVS~UHRYV SURYHQLHQWHYV GH UDLRV FyVPLFRV SRQWRYV TXHQWHY HWF

8P PRGR PHOKRU GH HOLPLQDU DV PDUFDV GH UDLRV FyVPLFRV p XVDU GRLV WHOHVFySLRV GH
VHPHOKDQWHV H REVHUYDU DR PHVPR WHPSR (VWH SURFHVVR p ~WLO SRUTXH XP GHWHUPLQDGR UL
JROSHDU Vy XPD PiTXLQD IRWRJUIILFD HQWMR IDRV&EXHHWYDGR VLPXOWDQHDPHQWH HP DPERV R\
LOQVWUXPHQWRY QmR SRGH VHU XP UDLR FyVPLFR

+i RXWUDV SRVVtYHLV FDXNID¥&RPR UHIOH[}HV RX UHIOH[RV GH VDWpOLWHV TXH SRGHP SDVVDU HQW!
SRQWR GH REVHUYDomR H D /XD RX PHWHRURV SRQWXDLV QD SUySULD DWPRVIHUD GD 7HUUD TXH
GLUHWDPHQWH DR REVHUYDGRU &ODUR TXH PHWHRURV QHP VHPSUH EDWHP QD VXSHUItFLH GD
SURGX]HP XRODVH RX H[SORGHP (VWHV HYHQWRY SRGHP VHU HOLPLQDGRY ROKDQGR D IPHD GH OX] C
5XtGR WDPEpP SRGH SDUHFHUIBRFRD JUDYDomR HP YtGHR UHJLVWUDU R YtGHR GLUHWDPHQWH QR GL\
GR FRPSXWDGRU HP YH] GH UHJLVWUDU R YtGHR QD SUySULD FkPHUD H HQWmR WUDQVIHUL OR SDUD R
D SUHVHQoD GH UXtGRV 8VDU GRLV WHOHVFySLRV SDUD REVHUYDomR VLPXOWKQHD WDPEpP DMXG
SUREOHPD

2 PRQLWRUDPHQWR GH LPSDFWRYV OXQDUHRYV p Vy XPD SDUWH GD HVWUDWpPJLD TXH YHP VHQGR XWL
SDUD GHWHUPLQDU D WD[D GH JUDQGHV PHWHRUyYLGHV TXH VH FKRFDP FRP D /XD H R ULVFR TXH HOHV
QD IXWXUD H[SORUDomR OXQDU 3DUD FKHJDU DR WDPDQKR GR LPSDFWR RV FLHQWLVWDV SUHFLVDI
TXDQWR GH VXD HQHUJLD p FRQYHUWLGR HP OX] (VWD TXDQWLGDGH H[SUHVVDGD FRPR XPD IUDOmR G
p FKDPDGD GH HILFLrQFLD OXPLQRVD H GHSHQGH GD YHORFLGDGH GR PHWHRUyLGH H GD QDWXUH]D Gl
RQGH HOH EDWH 6HJIXQGR D HTXLSH GD 1$6$ DV HVWLPDWLYDV DWXDLV GH HILFLrQFLD OXPLQRVD Vm



DGLYLQKDomR 'HVVD IRUPD DPEDV DV HTNMUBHRURLG (QYLURQPHQW RBISEHFH (QYLURQPHQWY 7HDP

FRPHoDUDP XPD VpULH GH SHTXHQDV H[SHULrQFLDV QDV TXDLV VMR IHLWDV VLPXODo}HV GH VXSHUItFI
JROSHDGD SRU SHTXHQRV SURMpWHLV LQFHQGLIULRV GLVSDUDGRY GH DUPDV GH KLSHU YHORFLGDG
GH DWp NP VHF 2MDDVKEHVWHV LPSDFWRYV VmR UHJILVWUDGRYV SRU XPD PIiTXLQD IRWRJUIILFD DFRSC
WHOHVFySLR 8PD FRPSDUDomR GD TXDQWLGDGH GH HQHUJLD OXPLQRNID\AIREXL GIRISHORNV
FLQPWLFD FRQKHFLGD GRV SURMpWHLY OKHV GDUi FIOFXORV GLUHWRYV GDV HILFLrQFLDV OXPLQRVL
SRGHP HQWmR VHU DSOLFDGRYV jV REVHUYDo}HV GH LPSDFWRV H DVVLP DV HVYWLPDWLYDV GR WDPDQ
RX YDORUHV GH PDVVD SRGHP VHU PHOKRUDGDV

$PEDV DV HTXLSHV HVWmMR HVSHUDQORVDYV GH TXH XPD PDLV UHFHQWH H PDLV HODERUDGD VpULH ¢
FRP DUPDV GH KLSHU YHORFLGDGH QmR Vy DSULPRUDUI DV PHGLGDV GH HILFLrQFLD OXPLQRVD PDV WD
R HVWXGR GR SURFHVVR GH FUDWHUDPHQWR HP GHWDOKHV 6HUMR WDPEpP UHJLVWUDGRY RV WDPD(
GR HMHWD SURGX]LGDV SHODV FUDWHUDV H[SHULPHQWDLV H HVYWHV GDGRYV YmR VHU XVDGRV SDUI
SURJUDPDV GH FRPSXWDGRU FKDPDGRYV FyGLJRV KLGURGRERBH-RYWHWK\GURFRGMMUMR XVDGRV
SDUD PRGHODU JUDQGHV LPSDFWRYV GH PHWHRUyLGHV QD /XD H R FDPSR GH HMHWD UHVXOWDQWH |
JUDQGH H TXmR GLVWDQWH HOHV YLDMDP (VWHV FIOFXORV IRUPDUMR D EDVH GH XPD WDI[D UHD(
RIHUHFLGRV SRU HVWHY HYHQWRYV GH FUDWHUDPHQWR TXH VHIXQGR R SHQVDPHQWR GH DOJXQV SH\
VHU WmR JUDQGHV RX PDLRUHV TXH RV PHWHRUyYLGHV TXH DV FDXVDP

5HDonR GH 5 HAHOMV &DQACDRY D, P SRRV 2 EVHUYDCRV SHD 1 $6$
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2EVHUYDo}HV GH ,PSDFWRYV /XQDUHV QR %UDVLO

$ 5($ %5%$6,/ HP VXD 6HFomR /XQDU PDQWpP XP SURMHWR SDUD REVHUYDomR GH SRVVtYHLV HYH(
LPSDFWRV OXQDUHV JHUHQFLDGD SRU -RVp 6HUUDQR $JXVWRQL H FXMRV SULQFLSDLV REMHWLYRV"
FODVVLILFDomRBWXVDQGR XP FULWpWIR)GDEBGUMR GHWHUPLQDU I9BVRWXH DSDUHFHP HP
LPDJHQV GH &&' VmR LQFLGrQFLDV GH UDLRV FyVPLFRV RANOBUKEDGEHRERWWWR HQFRQWUDU RXWURYV
PRGRV SDUD FRQILUPDU VADWWIHILVWUDGR WHP FRPR RULJHP XP LPSDFWR GHWHUPLQDU VH H[LVWH
HQWUH RV LPSDFWRYV FRP DV pSRFDV GRV FKXYHLURV GH PHWHRURYV H D IRUPDomR GH QRYDV FUDW
HQFRUDMDU H GLIXQGLU D REVHUYDomR GH LPSDFWRYV GH PHWHRULWRY FRQWUD R VROR OXQDU QR ¢
DV LQVWLWXLo}HV FLHQWIILFDV HQYLDQGR D HODV SRVVtYHLV UHSRUWHV GH LPSDFWRV UHJLVWUDC
REVHUYDGRUHV H RX HYHQWXDLVY FRODERUDGRUHV

ImR GHYHPRVY HVSHUDU HYHQWRY HVSHWDFXODUHV WDLV FRPR RFRUUHP FRP RV EyOLGRV H RXWIL
HVWD UDJmR UHTXHU VH SDFLrQFLD H SHUVHYHUDQoD SDUD R REVHUYDGRU DVVtGXR 1D PDLRULD GDV
QHIDWLYRV SRGHP DFRQWHFHU FRP [UHTerQFLD H LVVR GH PRGR DOJXP SRGH GHVDQLPDU R RE!
REVHUYDomR DVWURQ{PLFD WHP GHVVDV FRLVDV SULQFLSDOPHQWH TXDQGR R HYHQWR DLQGD QmR



RFRUUHU H GHSHQGH GH WHPSR HTXLSDPHQWR DGHTXDGR SHUVHYHUDQoD H GLVSRVLomR GR R
PRQLWRUDU

'HVGH D FULDomR GD 6HFomR /XQDU IHYHUHLUR IRUDP IHLWDV DOJXPDV REVHUYDo}HV SRU RF
DOJXQV GHWHUPLQDGRV FKXYHLURV GH PHWHRURV H WDPEpP QRV SHUtRGRV TXH DFRQWHFH I
(DUWKVKL@RGDYLD DLQGD QmR QRV IRL UHSRUWDGD QHQKXPD REVHUYDomR SRVLWLYD GH LPSDF
REVHUYDGRUHV

SHFHQWHPHQWH PDLV SUHFLVDPHQWH HP GH VHWHPEUR GH D 6HFomR /XQDU GD 5($ %UDVLO MX
FRP D HTXLSH GH DVWURQRPLD DPDGRUD GR VHUWmMR GR &DULUL H PDLV UHSUHVHQWDQWHYV GH YiU
SDtVHV GD $PpULFD GR 6X0O H Op[LFR FRRUGHQDGRYV SRU 9DOPLU 0DUWLQV GH ORUDLYV XQLUDP IRUoDV
R HYHQWR GH LPSDFWR GD VRQGD HXURSpLD GD 60$57 GD (6% FXMR FKRTXH RFRUUHX QD UHJLMR OXC
([FHOOHQWLDH )RUDP QDGD PHQRV TXH PHVHV GH REVHUYDo}HV H WHVWHYV IRWRJUIILFRV UHSDVVDQ
YLQGDV GLUHWDPHQWH GD HTXLSH UHVSRQViIYHO SHOD RQDMhRPSDEYWIHOLIPHQWH DV PiV
FRQGLo}HV DWPRVIpULFDV H D EDL[D DOWLWXGH GD /XD j KRUD GR HYHQWR QmR SHUPLWLUDP TXH
UHJILVWUR SRVLWLYR GR PRPHQWR GR LPSDFWR

$ 6HFomR /XQDU GD 5($ %5%$6,/ PDQWpP XP FDOHQGIULR DQXDO H XP WXWRULDO GH FRPR H RQGH F
SRVVtYHLVY HYHQWRYV GH LPSDFWRY OXQDUHV DOpP GH XPD ILFKD GH REVHUYDomR UHSRUWH TXH SRG
DWUDYpV GR YWWMS ZZZ UHDEUDVLO RUJ OXQDU

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBEBBREBEBB/RFLDGRYV
KWWS 777 QSU RUJ WHPSODWHY VWRU\ VWRU\ SKS"VWRU\,G
KWWS JURXSV PVQ FRP :HLUG6SDFH JHQHUDO PVQZ"DFWLRQ JHWBPHVVDJH PYLHZ ,'BOHVVDJH DOOBWRSLFV
KWWS 777 SK\VOLQN FRP 1HZV 6 WXDUW(YHQW FIP
KWWS VFLHQFH QDVD JRY KHDGOLQHV\ GHFBOXQDHWDXULG KWP
KWWS VFLHQFH QDVD JRY KHDGOLQHV\  MXQBOXQDUVSRUDGLF KWP
KWWS 777 QDVD JRY FHQWHUYV PDUVKDOO SGI PDLQB$/$02 OXQDU LPSDFW REVHUYDWILRQV SGI
KWWS 777 OSO DULJRQD HGX aUKLOO DOSR OXQDUVWXII OXQLPSDFWV KWPO
KWWS QVVGFE JVIF QDVD JRY SODQHWDU\ SODQHWY PRRQSDJH KWPO
KWWS VFLHQFH QDVD JRY KHDGOLQHV\  GHFBOXQDUOHRQLG KWP
KWWS 777 QDVD JRY FHQWHUV PDUVKDOO QHZV OXQDU SURJUDPBRYHUYLHZ KWPO
KWWS 777 HVD LQW VPDUW
KWWS 777 FIKW KDZDLL HGX 1HZV 6PDUW ‘'XVW
KWWS 777 UHDEUDVLO RUJ OXQDU
KWWS 777 VSDFEHIOLJKWORZ FRP QHZV Q  PRRQ
KWWS 777 QHZVFLHOWLVW FRP DUWLFOH QV"LG GQ




