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@-#!4*!U$'@A',=A&!P1]9R!P92])38_3F23LT:TK318>L*aR*!_N$G!#,<=?&-%!#&G<A$'&G!%N&!?,%$>@%$,-G!.,A!%N&!
,A'$%!<N@-E&!@-#!$?V@<%G!@-#!<,-G%A@$-%G!,.!%N&!-&[!E&,#&%$<!,A'$%*!C%!@OG,!VA,>$#&G!$?V,A%@-%!=G&A!
$-.,A?@%$,-!@-#!Y2XG*!_N$G!_&<N-$<@O!8,%&!$G!@>@$O@'O&!.A,?Z!

N%%VZMM[[[*@>$G,*,<&@-,'G*<,?M.$O&@#?$-M#,<=?&-%GM#@%@M#=@<GM_&<N-$<@Oy8,%&yILy4&,#&%$<yF$GG$
,-*V#.!

_N&!?,>&!%,!@!O,-E3A&V&@%!,A'$%![$OO!A&G=O%!$-!@!G='G%@-%$@O!$?VA,>&?&-%!$-!A&G,O=%$,-!,.!%N&!?@A$-&!
E&,$#*!_N$G![$OO!A&G=O%!$-!G$E-$.$<@-%!$?VA,>&?&-%G!$-!&G%$?@%&G!,.!#&&V!,<&@-!%,V,EA@VN(/!A&G,O>$-E!
?@-(!VA&G&-%O(!=-W-,[-!G&@?,=-%G!@-#!,%N&A!E&,O,E$<!.&@%=A&G!,-!%N&!,<&@-!',%%,?*!_N$G![$OO!'&!@!
-&[!@-#!$?V,A%@-%!<,-%A$'=%$,-!.A,?!I@G,-3L*!C?VA,>&?&-%G!$-!',%%,?!%,V,EA@VN(![$OO!'&!,.!>@O=&!$-!
,<&@-!?,#&O$-E!P&*E*/!@OO,[$-E!$?VA,>&#!A&VA&G&-%@%$,-!,.!%,V,EA@VN$<@OO(!$-#=<&#!?$;$-ER/!$-!-@>@O!
,V&A@%$,-G/!@-#!$-!G,O$#!"@A%N!#(-@?$<G*!C?VA,>&?&-%G!$-!%N&!E&,$#![$OO!@OG,!$-<A&@G&!%N&!>@O=&!,.!
N$G%,A$<@O!@O%$?&%A(!#@%@/!G=<N!@G!.A,?!4"092_/!@-#!'&!=G&.=O!P@%!O&@G%!$-$%$@OO(R!.,A!$-%&AVA&%@%$,-!,.!%N&!
VO@--&#!9d0_!?$GG$,-*!7&?,>$-E!I@G,-3L!.A,?!%N&!@O%$?&%A(!A&.&A&-<&!,A'$%!@<<,?VO$GN&G!%N&!VA$?@A(!
E,@O!,.!%N&!I@G,-3L!"-#3,.3F$GG$,-!#&<,??$GG$,-$-E!VO@-Z!%N@%!,.!G@.&E=@A#$-E!%N&!LBBT3W?!@O%$?&%A(!
A&.&A&-<&!,A'$%!'(!?$-$?$h$-E!%N&!<,OO$G$,-!@-#!#&'A$G!A$GWG!%,!%N@%!,A'$%*!

I@G,-3L!<,-%$-=&G!%,!?@W&!@-!&GG&-%$@O!<,-%A$'=%$,-!%,!,<&@-!G=A.@<&!%,V,EA@VN(!@-#!%,!E&,#&G(!PG&&!
G&<%$,-!T*BR*!

_@'O&!L*!0A'$%@O!&O&?&-%G!,.!I@G,-3L!,-!$%G!E&,#&%$<!,A'$%*!

?"-,'-*V$%'*U,/''' KKa:*DBK!W?!
W77"0&%,7,&F' L*B!%,!:*\!"3D!
R+&,&32"'*&'WK3*&$%' LB:D*a!W?!
>%.,&*+'="%,$2' TKBaG!PLN!H:o!LaooR!
X07+,0*&,$0' TT*aD:r!
GF7+"'' DaT!#@(G!
?3.9GF7+"/' B*S/!La*S/!DK*H/!LKS*H!!
6F#"'' L:s:SSMDLa!

"#$#+ %&'()*+!

_N$&AA(!4=$-O&!A&V,A%&#!,-!I@G,-3:!G%@%=GZ!I@G,-3:!G@%&OO$%&!N@G!@-!&;<&OO&-%!'&N@>$,A!@-#!@OO!G@%&OO$%&!@-#!
G(G%&?!V&A.,A?@-<&G!A&`=$A&?&-%G!@A&!.=O.$OO&#![$%N!O@AE&!?@AE$-G*!I@G,-3:!G@%&OO$%&!$G!%N&-!.=OO(!
,V&A@%$,-@O!@.%&A!?,A&!%N@-!D!(&@AG!$-!,A'$%!@-#!N@G!G=<<&GG.=OO(!V@GG&#!%N&!7"^$&[!,.!"gVO,$%@%$,-!
P7"^"g/!F@(!S3LL/!:aL:R*!_N&!0V&A@%$,-@O!7,=%$-&!)N@G&!$G!-,?$-@O!@-#!@OO!VA,#=<%G!@A&!-,[!VA,#=<&#!
$-!4U73U!G%@-#@A#Z!%N&!V&A.,A?@-<&G!$-!%&A?!,.!04U7!#@%@!O@%&-<(!&;<&&#!%N&!A&`=$A&?&-%G!PKHq!,.!
04U7!#@%@![$%N$-!B!N,=AG!.A,?!G&-G$-E!M!SHq!,.!04U7!#@%@![$%N$-!H!N,=AG!.A,?!G&-G$-ER!@G!?&@G=A&#!
&$%N&A!@%!"6F"_1@G%!&-#!=G&A!O&>&O!PSL!q!$-!O&GG!%N@-!B!N,=AG!M!S\!q!$-!O&GG!%N@-!H!N,=AGR!@-#!8022!
"9)1!VA,#=<%$,-!O&>&O!PSD!q!$-!O&GG!%N@-!B!N,=AG!M!S\!q!$-!O&GG!%N@-!H!N,=AGR*!4O,'@O!I@G,-3:!G(G%&?!
@>@$O@'$O$%(!$G!SS*S!q!@-#!@OG,!&;<&&#G!%N&!A&`=$A&?&-%Z!%N&!4U7!GN@OO!<,-%@$-!SHq!,.!@OO!V,GG$'O&!,>&A3
,<&@-!#@%@!P@<`=$G$%$,-!@-#!@A<N$>&R!#=A$-E!@-(!L:!?,-%N!V&A$,#/![$%N!-,!G(G%&?@%$<!E@VG*!

_N&!I@G,-3:!4U73U!A&VA,<&GG$-E![@G!,-!E,$-E!@%!%N&!%$?&!,.!%N&!?&&%$-E!@-#!N@G!'&&-!<,?VO&%&#!$-!
8,>&?'&A!%N$G!(&@A*!9(G%&?@%$<!<A,GG3<N&<W&#!>@O$#@%$,-!$G!A&@O$h&#!'(!18"9!@-#!I)]!@-#!.,A!&@<N!<(<O&!
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@-#!@!.=OO!>@O$#@%$,-!A&V,A%!$G!VA,#=<&#!'(!18"9!PG&&!.%VZMM@>$G,.%V*<-&G*.AM2^C90MV='MJ@G,-:ME#AR*!_N&!
A&VA,<&GG&#!@-#!>@O$#@%&#!<(<O&G!@A&!@>@$O@'O&!,-!2^C90!.%V!G&A>&A*!

2G!VA,V,G&#!@-#!@<<&V%&#!$-!9@-!U$&E,/!@!-&[!A&O&@G&!,.!UC0U"!G,.%[@A&!P>LLR!$G!-,[!,-3',@A#*!F@$-!
&>,O=%$,-G!@A&Z!)2)""_"!@G!@!F@G%&A!+&@<,-/!b$OO!@O,-E3%A@<W!@<<&O&A@%$,-!@-#!02)!.,A?=O@!<N@-E&*!_N$G!
$GG=&!N@G!'&&-!@<%$>@%&#!,-!9&V%&?'&A!LS%N!@-#!%N&!&;V&<%&#!V&A.,A?@-<&!.,A!A&@O3%$?&!,A'$%!@<<=A@<(!
P04U7R!$G!:*K!<?!PA@#$@O!A?GR!PL\q!$?VA,>&?&-%RZ!%N$G![$OO!'&!<,-.$A?&#![$%N!.O$EN%!#@%@!'(!<,?V@A$G,-!
[$%N!)0"!,A'$%*!

2F7!<,-%$-=&G!%,!VA,>$#&!&;<&OO&-%!V&A.,A?@-<&!@-#!&;<&&#G!@OO!A&`=$A&?&-%G*!b,[&>&A/![$%N,=%!2719!
VA,<&GG$-E/!)@%N!U&O@(G!#&A$>&#!.A,?!2F7!?&@G=A&?&-%G![,=O#!&;N$'$%!K!??M(A!#A$.%*!2719!VA,<&GG$-E!
?$%$E@%&G!O@AE&!+A$EN%-&GG!_&?V&A@%=A&!#A$.%!,-!,V&A@%$,-@O!4U7G*!C-!%&A?!,.!)@%N!U&O@(!%N&!
$?VA,>&?&-%!%N@-WG!%,!4U73U!V&A?$%G!%,!&G%$?@%&!%N@%!%N&!#A$.%!$G!.@A!'&O,[!L!??M(A![N$O&!$%![@G!J=G%!
'&O,[!L!??M(A!.,A!4U73_!VA,#=<%G*!4U73U!VA,#=<%!@OG,!$-<O=#&G!-&[!VA,<&GG$-E!%,!VA,#=<&!>@O$#!)@%N!
U&O@(!$-!%N&!<,@G%@O!h,-&!$-!@##$%$,-!%,!A@#$,?&%&A!A@$-!@-#!G&@!$<&!.O@EGZ!2F7!&-N@-<&#!VA,#=<%!$G!@OG,!
<=AA&-%O(!@>@$O@'O&!>$@!)0*U221*!

"#$#, %&'()*,!

^mA,-$`=&!1,=#&A<!,-!'&N@O.!,.!4mA@A#!5@,=<N&!E@>&!%N&!A&V,A%!,.!%N&!I@G,-3B!VA,J&<%*!_N&!,'J&<%$>&!,.!
%N&!I@G,-3B!F$GG$,-!$G!%,!VA,>$#&!<,-%$-=$%(!%,!%N&!=-$`=&!@<<=A@<(!@-#!<,>&A@E&!,.!%N&!
_0)"gM),G&$#,-/!I@G,-3L!@-#!09_FMI@G,-3:!?$GG$,-G!$-!G=VV,A%!,.!,V&A@%$,-@O!@VVO$<@%$,-G!A&O@%&#!%,!
&;%A&?&![&@%N&A!&>&-%G!@-#!,V&A@%$,-@O!,<&@-,EA@VN(!@-#!<O$?@%&!@VVO$<@%$,-G!@-#!.,A&<@G%$-E*!_N&!
I@G,-3B!)A,EA@??&!$G!O&#!'(!%N&!,V&A@%$,-@O!@E&-<$&G!"6F"_92_!@-#!8022/![$%N!18"9!?@W$-E!@!
G$E-$.$<@-%!$-3W$-#!<,-%A$'=%$,-!@-#!@<%$-E!@%!%&<N-$<@O!O&>&O!@G!%N&!G(G%&?!<,,A#$-@%,A*!8292!$-!
<,-J=-<%$,-![$%N!"6F"_92_/!8022!@-#!18"9![$OO!G=VV,A%!G<$&-<&!%&@?!@<%$>$%$&G*!

_N&!I@G,-3B!#&>&O,V?&-%!$G!-,?$-@O!@%!G@%&OO$%&/!$-G%A=?&-%G!@-#!EA,=-#!O&>&OG*!">&-!$.!>&A(!<O,G&!G,?&!
<N@-E&G!@-#!-&[!.&@%=A&G![A%!09_FMI@G,-3:!N@>&!'&&-!A&@O$h&#/!&*E*Z!2F7!,-3',@A#!<@O$'A@%$,-!
.,OO,[$-E!]$G',-!09_9_!A&<,??&-#@%$,-!@-#!9@-!U$&E,!09_9_!#&<$G$,-!=G$-E!G@%&OO$%&!V$%<N!?@-&=>&AG!
P\ar,..!-@#$AR/!<N@-E&!,.!U07C9!@-%&--@!O,<@%$,-!.,A!<,?VO$@-<&![$%N!&@<N!V,%&-%$@O!O@=-<N!>&N$<O&!
[N$O&![@$%$-E!.,A!%N&!G&O&<%$,-*!

2-!$?V,A%@-%!?$O&G%,-&!N@G!'&&-!?@#&![$%N!%N&!O@=-<N&A!G&O&<%$,-!?$#!I=O(!:aL:Z!Y@O<,-!S!.A,?!
9V@<&g*!8&;%!G%&V!$G!%,!#&&VO(!@GG&GG!%N&!<,?V@%$'$O$%(!'&%[&&-!%N&!-&[!O@=-<N&A!@-#!%N&!G@%&OO$%&*!_N&!
G&O&<%$,-!,.!@!-&[!O@=-<N&A!?=G%!@OG,!'&!%@W&-!$-%,!@<<,=-%!$-!%N&!G@.&%(!VA,<&GG*!C-%&-G$>&![,AW!$G!
-&&#&#!%,!<,-G,O$#@%&!%N&!$-%&A.@<&G!#&.$-$%$,-!@-#!<,,A#$-@%&!%N&!O@=-<N&A!#&>&O,V?&-%!VO@-![$%N!
A&E@A#!%,!%N&!G@%&OO$%&!$-%&EA@%$,-!?$O&G%,-&GZ!I@G,-3B!]@=-<N!$G!VO@--&#!$-!U&<&?'&A!:aLD!P678967%()*
97*4$":;*<=>?*$9*9;(*9&@(*7A*"(67"9*B"&9&%#R*!)@(O,@#!2C_!PC-%&EA@%$,-!@-#!_&G%GR!@-#!%N&-!9@%&OO$%&!2C_!
[$OO!'&!%N&!W&(!&>&-%G!,.!:aLB*!_&<N-$<@O!X=@O$.$<@%$,-!,.!%N&!4A,=-#!9(G%&?![$OO!@OG,!'&!#&?,-G%A@%&#!
$-!:aLB*!

MHCH N$<,%>6'&1<<(#<&/1./91./4<&Q$9412#4#)&R&)$;1,2#4#)S&
b@-G!+,-&W@?V!VA&G&-%&#!%N&!%[,!$?V,A%@-%!I@G,-319!$GG=&G!%,!'&!#$G<=GG&#!$-G$#&!%N&!GVO$-%&AGZ!

L* F$<A,d@>&!7@#$,?&%&A!1,-.$E=A@%$,-!0V%$,-!
:* 2O%$?&%&A!F,#&!,.!0V&A@%$,-!
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_N&!I@G,-319!?$GG$,-![$OO!<,-%$-=&!%N&!I@G,-!G&A$&G!,.!A&G&@A<N!@-#!,V&A@%$,-@O!,<&@-,EA@VN(!?$GG$,-G!
@-#![$OO!&?'@AW!@!i=M13'@-#!A@#@A!@O%$?&%&A/!@!iMi@!'@-#!V@GG$>&!?$<A,[@>&!A@#$,?&%&A!@-#!4899!
&`=$V?&-%!$-<O=#$-E!U07C9!@G!V@A%!,.!$%G!V@(O,@#*!_N&!A@#@A!@O%$?&%&A/!W-,[-!@G!),G&$#,-3D/!$G!@#@V%&#!
.A,?!%N&!9&-%$-&O3B!972]![$%N!N&A$%@E&!.A,?!1A(,9@%oG!9C72]!@-#!I@G,-3L!P),G&$#,-3:R/!I@G,-3:!
P),G&$#,-3B@R!@-#!I@G,-3B!P),G&$#,-3B'R*!

"#+#$ -./0(1&23!4&5.(63730!8()9.:;0&7.()!<=7.()!

Y,A!VA,EA@??@%$<!A&@G,-G/!,-&!,.!%N&!G@%&OO$%&!<,-.$E=A@%$,-!,V%$,-G!=-#&A!.&@G$'$O$%(!G%=#(!$G!%N&!
&?'@AW@%$,-!,.!',%N!69!@-#!"6!A@#$,?&%&AG!&$%N&A!@G!&-%$A&O(!G&V@A@%&!V@(O,@#!&O&?&-%G!,A!'(!GN@A$-E!
%N&!@-%&--@!,.!,-&!,.!%N&!A@#$,?&%&AG!P%N&!I)]!@-%&--@!N@G!'&&-!<,-G$#&A&#!%,!#@%&R*!_N&!A&@G,-$-E!
'&N$-#!%N$G!#&<$G$,-!<,?&G!.A,?!%N&!,=%<,?&!,.!@!A&<&-%!"92!G@%&OO$%&!A&>$&[!%N@%!<,-<O=#&#!$-!Y&'*!
:aL:*!_N&!U&G$E-!1,-G,O$#@%$,-!7&>$&[!PU17R!<,-<O=#&#!%N@%!G$-<&!%N&!69!<,-%A$'=%$,-!%,!%N&!I@G,-319!
VA,EA@??&![$OO!-,%!'&!#&%&A?$-&#!'&.,A&!?$#3:aLD!P.,A!.$-@-<$@O!(&@A!:aLHR!%N&-!%N&A&![$OO!'&!@!-&&#!
.,A!@!"=A,V&@-!A@#$,?&%&A!G,O=%$,-!$-!%N&!=-.,A%=-@%&!&>&-%!%N@%!%N&!2F731!$G!-,%!<,-%A$'=%&#*!C.!%N&!
2F731!$G!.=-#&#!%N&-!%N&!"63Fd7![$OO!A&?@$-!@G!V@A%!,.!%N&!V@(O,@#/!G$-<&![$OO!N@>&!'&&-!@EA&&#!'(!
"92!?&?'&A!G%@%&G!@-#!%N&!G@%&OO$%&!#&G$E-![$OO!'&!G=<N!%N@%!$%![$OO!-,%!'&!G$?VO&!%,!A&?,>&!%N&!
$-G%A=?&-%*!

_N&!<,-<&V%![$OO!'&!%,!,V&A@%&!',%N!A@#$,?&%&AG!G$?=O%@-&,=GO(/!=-O&GG!G@%&OO$%&!V,[&A!?@AE$-G!A&#=<&!
@.%&A!%N&!&-#!,.!-,?$-@O!?$GG$,-!O$.&%$?&!%,!O&>&OG!%N@%![,=O#!<,-G%$%=%&!@!G&O&<%$,-!,.!&$%N&A!A@#$,?&%&A!
%,!'&!G[$%<N&#!,..!V&A$,#$<@OO(!,A!<,?VO&%&O(*!b,[&>&A/!$%!?=G%!'&!G%A&GG&#!%N&!?$GG$,-!$G!'&$-E!#&G$E-&#!
G=<N!%N@%!$%![$OO!?&&%!?$GG$,-!A&`=$A&?&-%G![$%N!%N&!,V&A@%$,-!,.!&$%N&A!A@#$,?&%&A*!

Y,A!%N&!G@?&!VA,EA@??@%$<!A&@G,-!%N&!"6!,V%$,-!$G!=-#&AE,$-E!@!.&@G$'$O$%(!G%=#(!.,A!%N&!@##$%$,-!,.!@!
%N$A#!.A&`=&-<(!<N@--&O!%N@%![,=O#!'&!$?VO&?&-%&#!$-!%N&!&>&-%!%N&!69!<,-%A$'=%$,-!#,&G!-,%!<,>&A!%N&!
&?'@AW@%$,-!,.!%N&!2F731![$%N$-!%N&!I@G,-319!V@(O,@#*!

2O%N,=EN!%N&!VA,EA@??@%$<!A&@G,-G!@A&!<O&@A!%N&A&!@A&!G,?&!W&(!G<$&-<&!`=&G%$,-G!%,!'&!A@$G&#*!
8@?&O(Z!

L*! 2A&!%N&!G<$&-%$.$<!'&-&.$%G!,.!@!%NA&&3.A&`=&-<(!A@#$,?&%&A!,>&A!@!%[,3.A&`=&-<(!G(G%&?!
<O&@A!&-,=EN!%,!A&<,??&-#!,-&!,A!%N&!,%N&A!.,A!I@G,-319z!

:*! CG!%N&A&!@-(!G<$&-<&!'&-&.$%!%,!N@>$-E!%[,!A@#$,?&%&AG!,-3',@A#z!C-!V@A%$<=O@AZ!

@*! 1,=O#!%N&!G$?=O%@-&,=G!,V&A@%$,-!,.!%[,!A@#$,?&%&AG!'&!@-!@GG&%!$-!%&A?G!,.!
&G%$?@%$,-!@-#!&..&<%$>&!?$-$?$h@%$,-!,.!A@#$,?&%&A!#A$.%!$-![&%!%A,V,GVN&A$<!V@%N!#&O@(!
A&%A$&>@OGz!

'*! d,=O#!%N&A&!'&!@-(!G<$&-<&!'&-&.$%!$-!N@>$-E!#$..&A&-%!<&-%A&!.A&`=&-<$&G!.,A!
%N&!%[,!A@#$,?&%&AG/!<,-G$#&A$-E!%N&!.A&`=&-<(!<N@--&O!=G&#!%,!&G%$?@%&!%N&!<O,=#!
[@%&A!<,-%&-%!$G!@OA&@#(!#$..&A&-%!'&%[&&-!%N&!Fd7!@-#!2F731z!

"#+#+ >?7.63730!-(53!(9!<=30&7.()!

_N&!<=AA&-%!'@G&O$-&!$-G%A=?&-%!#&G$E-/!VO@--&#!%,!'&!$?VO&?&-%&#!$G!'@G&#!,-!%N&!9&-%$-&O3B!972]!@-#!
@OO,[G!,V&A@%$,-!$-!&$%N&A!]7F!,A!927F!G&V@A@%&O(!,>&A!#$..&A&-%!E&,EA@VN$<@O!A&E$,-G!P$-!%N&!G@?&!
?@--&A!,.!,V&A@%$,-!%,!1A(,9@%3:R/![$%N!]7F!'&$-E!,V&A@%&#!,>&A!,V&-!,<&@-!@-#!927F!,>&A!<,@G%@O!
A&E$,-G*!_N,=EN!%N$G!'@G&O$-&!$G!#&G$E-&#!%,!?&&%!?$GG$,-!A&`=$A&?&-%G/!%N&A&!@A&!G%A,-E!<,-<&A-G!@G!%,!
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N,[!,-&!<@-!<@O$'A@%&!%N&!,V&-!,<&@-!]7F!A&%A$&>@OG!'@G&#!,-!<,@G%@O!927F!A&%A$&>@OG![N$OG%!%N&!
W-,[O&#E&!,.!%N&!G,=A<&G!,.!=-<&A%@$-%(!'&%[&&-!%N&!%[,!?,#&G!@A&!O$?$%&#!@-#!?@J,A$%(!,.!%$#&!E@=E&G!
@A&!O,<@%&#!,-O(![N&A&!927F!#@%@![$OO!'&!@<`=$A&#*!

2-!$?VA,>&#!#&G$E-!%N@%!@OO,[G!<,-%$-=,=G!'=AG%G!,.!V=OG&G!%,!'&!%A@-G?$%%&#!@-#!A&<&$>&#!%N@%![,=O#!
@OO,[!@-!,-3EA,=-#!VA,<&GG$-E!%,!&$%N&A!E&-&A@%&!+A,[-!&<N,&G/!,A!927!&<N,&G!.A,?!?&@G=A&?&-%!#@%@!
@<`=$A&#!G$?=O%@-&,=GO(!,>&A!%N&!G@?&!EA,=-#!%A@<W*!+@G&#!,-!%N&!,=%<,?&!,.!%N&!VA,J&<%!U&G$E-!
1,-G,O$#@%$,-!7&>$&[!PU17R!<,?VO&%&#!$-!Y&'*!:aL:/!%N$G!?,#&!,.!,V&A@%$,-!$G!<=AA&-%O(!=-#&A!@-!
&;%&-#&#!.&@G$'$O$%(!G%=#(!=-%$O!Y&'A=@A(!:aLB*!_N&!G%=#(!<,>&AG!N@-#O$-E!@%!$-G%A=?&-%!@-#!G(G%&?!O&>&O!
@-#![$OO!@OG,!#&%&A?$-&!$?V@<%G!%,!%N&!VA,EA@??&!$-!%&A?G!,.!<,G%*!

C-!',%N!<@G&G/!%N&!#&G$E-G![$OO!?&&%!%N&!?$GG$,-!A&`=$A&?&-%G!@G!%N&(!G%@-#!%,#@(*!b,[&>&A/!%N&A&!@A&!
@AE=?&-%G!@G!%,![N(!,-&!<,-.$E=A@%$,-!?@(!'&!<N,G&-!,>&A!@-,%N&A*!_N&A&!@A&!@!-=?'&A!,.!
.=-#@?&-%@O!`=&G%$,-G!A&O@%$-E!%,!%N&!'@G&O$-&!?,#&!,.!,V&A@%$,-!%N@%!-&&#!@-G[&A$-E!,>&A!%N&!-&;%!
.&[!(&@AG!<,>&A$-E!@-#!%N@%!N@>&!'&&-!@##A&GG&#!%,!%N$G!09_9_!?&&%$-E!@-#!@?,-E!%N&?Z!

@*! dN&A&!#,&G!,-&!,V&A@%&!927F!@-#!]7F!@G!@!.=-<%$,-!,.!E&,VN(G$<@O!O,<@%$,-z!

{! C-!,A#&A!%,!G$h&!%N&!G(G%&?!%N&!E&,EA@VN$<@O!<N,$<&!927!,V&A@%$,-![@G!<N,G&-/!
.,A!I@G,-319!%,!'&!,>&A!A&E$,-G![N&A&!%N&!,<&@-!$G!|Laaa!?&%&AG!#&&V!@A,=-#!%N&!?@J,A!
<,-%$-&-%G*!

{! C%!$G!A&<,E-$h&#!%N@%!%N$G!@VVA,@<N!$G!-,%!'&!%N&!,V%$?=?!<N,$<&!.,A!&>&-%=@O!$-3
,A'$%!,V&A@%$,-G!@-#!%N=G!$.!%N&!'@G&O$-&!$G!@#,V%&#!.,A!$?VO&?&-%@%$,-!%N&-!%N&A&![$OO!
-&&#!%,!'&!@!<,-G=O%@%$,-!$-!,A#&A!%,!.,<=G!%N&!A&E$,-G!.,A![N$<N!]7F!@-#!927!?,#&G!
[,=O#!'&!,V&A@%&#*!_N@%!<,-G=O%@%$,-![$OO!%N&-!-&&#!%,!'&!<,-G,O$#@%&#![$%N!G(G%&?!
<,-G%A@$-%G!P#@%@/!%N&A?@O!@-#!V,[&A!'=#E&%GR!G$?$O@A!%,!1A(,9@%3:!?,#&!?@GW!<N@-E&G!
$?VO&?&-%&#!.,OO,[$-E!%N&!09_9_!:aLL!?&&%$-E*!

'*! CG!%N&A&!@!<,-G$G%&-%!=-#&AG%@-#$-E!,.!%N&!=-<&A%@$-%$&G!'&%[&&-!]7F!@-#!927F!$.!,-&!
[@-%G!%,!>@O$#@%&![$%N!%$#&!E@=E&G!@-#!%N=G!N,[!#,&G!,-&!<@O$'A@%&!]7F!A&%A$&>@OG!@E@$-G%!
<@O$'A@%&#!927F!A&%A$&>@OGz!

<*! C.!,-&!E&-&A@%&G!+A,[-!&<N,&G!.A,?!%N&!927F!#@%@!G%A&@?!%N&-!N,[!#,!&AA,AG!
<,?V@A&![$%N!%N,G&!.A,?!%N&!]7F!#@%@z!

#*! b,[!@A&!927!?,#&!A&%A$&>@OG!G&-G$%$>&!%,/!.,A!&;@?VO&Z!

{! )O@%.,A?!V,$-%$-EZ!927!A&%A$&>@OG!N@>&!'&&-!GN,[-!%,!'&!G&-G$%$>&!%,!V,$-%$-E*!

{! 9db!

{! U$A&<%$,-@O![@>&G!

&*! 1@-!927!?,#&!'=AG%G!'&!VA,<&GG&#!$-!@!V=OG&3[$#%N!O$?$%&#!?@--&A!%,!E&-&A@%&!+A,[-!
?,#&O!&<N,&G!&..&<%$>&O(z!
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TH U1<"(<<1,%&8,1%4<&*,)&'-91%4#)<&
)A$,A!%,!%N&!'&E$--$-E!,.!%N&!GVO$-%&A!G&GG$,-G/!%NA&&!VA&G&-%@%$,-G!$-!@##$%$,-!%,!%N&!I@G,-319!$GG=&G!,-&!
PG&&!G&<%$,-!aR![&A&!E$>&-!%,!VA,>$#&!W&(!$-.,A?@%$,-!.,A!<,-G$#&A@%$,-!$-!<&A%@$-!GVO$-%&A!G&GG$,-G*!

THGH V#2$1%1%.&.#,.)$-/1"$9&,)&<#$<,%$9&",))#9$41,%<&1%&4/#&#)),)<&QU,)$%;#(&
#4&$9HS&

_N$G!VA&G&-%@%$,-!E@>&!?&@-$-E.=O!&;@?VO&G!,.!@O%$?&%&A!&AA,A!<N@A@<%&A$h@%$,-!'=%!@OG,!G&A>&#!@G!@-!
$-%A,#=<%$,-!%,!%N&!GVO$-%&A!G&GG$,-!eX=@-%$.($-E!"AA,AG!@-#!6-<&A%@$-%$&G!$-!2O%$?&%A(!U@%@f*!_N&!
e<,->&-%$,-@Of!&AA,A!'=#E&%!%N@%!%A(!%,!@-G[&A!%,!%N&!`=&G%$,-!e$G!%N&!@O%$?&%&A!G(G%&?![$%N$-!
GV&<$.$<@%$,-Gzf!?$;&G![N$%&!-,$G&/!?&#$@!&AA,AG/!O,-E![@>&O&-E%N!&AA,AG/!bYM]Y!&AA,AG!$-!@!G$-EO&!799!
<@O<=O@%$,-*!_N&!@-G[&A!$G!?,A&!<,?VO$<@%&#Z!$%!#&V&-#G!,-!%@AE&%&#!@VVO$<@%$,-G!P-&&#GR!@-#!,-!%N&!
<,-G$#&A&#![@>&O&-E%NGM.A&`=&-<$&G*!Y,A!&@<N!GV&<$.$<!@VVO$<@%$,-!#,?@$-/!@!#&#$<@%&#!EO,'@O!@O%$?&%&A!
9(G%&?!&AA,A!GN,=O#!'&!#&A$>&#!%A($-E!%,!&G%$?@%&!N,[!?=<N!#,&G!&@<N!&AA,A!%&A?!@O%&A!%N&!,'G&A>@%$,-!
,.!&@<N!,<&@-!VA,<&GG*!Y,A!&;@?VO&/!<O$?@%,O,E$G%G![@-%!%,!W-,[!F9]!&AA,AG!PEO,'@O/!O,<@OtR/!
,<&@-,EA@VN&AG!-&&#!VA&<$G&!@-#!<,?VO&%&!&AA,A!&G%$?@%&G!@G!&-%A(!,.!,<&@-!?,#&O!@GG$?$O@%$,-*!
F,A&,>&A/!-,%!,-O(!G%@%$<!P&G%$?@%&#!,-<&R/!'=%!#(-@?$<!&AA,A!&G%$?@%&G!@A&!-&<&GG@A(!P@<<,=-%$-E!.,A!
G&-G,A!&>,O=%$,-G/!E&,VN(G$<@O!>@A$@%$,-GR*!C-!<,-<O=G$,-!%N&!-&[!eX=@-%$.($-E!"AA,AG!@-#!6-<&A%@$-%$&G!
$-!2O%$?&%A(!U@%@f!GVO$-%&A!GN,=O#!.,<=G!,-Z!

• 2!<A,GG3<=%%$-E!@<%$>$%(!@?,-E!@OO!%N&!GVO$-%&A!G&GG$,-GZ!%N&?@%$<!@-#!12]^2]!
• 2!GV&<$.$<!&..,A%!.,A!#&.$-$-E!&AA,A!&G%$?@%$,-!VA,%,<,OG!
• 4,$-E!.=A%N&A!%N@-!%N&!eG$?VO&f!&AA,A!'=#E&%!%@'O&!
• 9&V@A@%$-E!GV@%$@O!@-#!%&?V,A@O!&AA,AG!
• 1N@A@<%&A$h@%$,-!,.!%N&!&AA,AG!@<<,A#$-E!%,![@>&O&-E%NM.A&`=&-<$&G!%,!@##A&GG!GV&<$.$<!

@VVO$<@%$,-G!
• 6G&AG/!@VVO$<@%$,-G!GN,=O#!'&!&-E@E&#!$-!#&.$-$-E!%N&!A&`=$A&?&-%G/!#&V&-#$-E!,-!%N&$A!#,?@$-Z!

3 1O$?@%&!G<$&-%$G%G!@A&!V=GN$-E!@!O,%Z!E,,#!$?VA,>&?&-%G!$-!&AA,A!<N@A@<%&A$h@%$,-!$-!%N&!
O@G%!.&[!(&@AG!

3 0%N&A!@VVO$<@%$,-G!GN,=O#!@OG,!'&!?,A&!&-E@E&#Z!&*E*!@GG$?$O@%$,-!$-%,!,<&@-!?,#&OG!

THCH '#$29#<<&4)$%<141,%&*),2&,"#$%&4,&",$<4$9&)#4)$"W1%.&$9.,)14/2<&QX($)490@&
61-,991%1&#4&$9HS&

4A@N@?!X=@A%O(!E@>&!@!VA&G&-%@%$,-!GN,[$-E!%N&!>@A$&%(!,.!%N&![@>&.,A?!&-<,=-%&A&#!$-!A&O@%$,-!%,!
<,@G%@O!<,-%@?$-@%$,-!'=%!@OG,!O,<@O!G&@!G%@%&!<,-#$%$,-G*!2G!.,A!%N&!?,?&-%!-,!A&%A@<W&A!$G!@'O&!%,!
@<<,=-%!.,A!@OO!G$%=@%$,-G/!$%!$G!$?V,A%@-%!%,!?$-$?$h&!%N&!&..&<%!,.!G[$%<N$-E!A&%A@<W&AG*!0-&!V@A@?&%&A!$G!
%,!&>@O=@%&!@%![N@%!#$G%@-<&!P<,@G%@O!VA,;$?$%(!,A!G,?&!VA,V&A%(!,.![@>&.,A?R!#,&G!%N&!,V&-!,<&@-!
A&%A@<W&A!>@A$@'$O$%(!$-<A&@G&!'=%!@OG,!N,[!<,@G%@O!A&%A@<W&A!$G!>@A$@'O&!$-!,V&-!,<&@-!@-#!N,[!$%!$G!
'$@G&#!A&O@%$>&O(!%,!,V&-!,<&@-!%A@<W&A*!C-!G=??@A(!%N&!A@$G&#!V,$-%G!.,A!#$G<=GG$,-!@A&Z!

• _N&A&!$G!@!<O&@A!-&&#!.,A!GV&<$@O$G%!A&%A@<W&AG!
• F&@-!,..G&%!<@-!'&!A&?,>&#!'=%!%N&A&!$G!@!-&&#!%,!?$-$?$h&!%N&!>@A$@'$O$%(!,.!,..G&%Z!?,#&O!

,..G&%!@G!.PbG/!aR!
• 1N@A@<%&A$h&!A*?*G*!,.!%N&!%A@<W&A!<N@-E&Z!:a!bhz/!H!bhz/!9V&<%A@O!#&G<A$V%$,-!
• 1N@A@<%&A$h&!%N&!%A@-G$%$,-Z!N,[!-&@A!%,!<,@G%z!9N@AV!,A!.@#&z!
• 1N@A@<%&A$h&!-,-3,<&@-$<!A&%=A-G!$-!,V&-!,<&@-Z!G%,A?G/!GO$<WG/!G&@3$<&/!t!
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THKH Y(4()#&<"1#%41*1"&,(49,,W&*,)&N$<,%>GZ&.#,;#<0&$%;&,"#$%,.)$-/0&
Q'$%;[#99@&U1B$)B,()#&#4&$9HS&

4&A@O#!U$'@A',=A&!.,A!%N&!,<&@-,EA@VN$<!V@A%!@-#!U@>$#!9@-#[&OO!.,A!%N&!E&,#&%$<!V@A%!GN@A&#!%N$G!
VA&G&-%@%$,-*!_N&!I@G,-3L!99b!&AA,A!'=#E&%!$G!?,G%O(!=-<N@-E&#!PV@(O,@#!G%@%=G!$G!,W/!G&&!j!H*L*LR!'=%!
%N&!-&[!#A$.%$-E!EA,=-#!%A@<W!$?VO(!%N@%!_M)3'@G&#!N$G%,A(!$G!-,!O,-E&A!=G@'O&!%N&-!%N&!%&?V,A@O!
@>&A@E&!.,A!99b2!$G!-,[!'@G&#!,-!@!EA$##&#!F&@-!9&@!9=A.@<&!?,#&O*!">&-!$.!G%@%$<!@-#!<,AA&O@%&#!&AA,A!
,-!I@G,-3L!4F!99b2!A&?@$-G!@%!E,,#!VA&<$G$,-!O&>&O!P:!%,!B!<?!7F9R/!%N&!?@$-!A$GW!$G!%N@%!.@OG&!
G%@%$,-@A(!&##$&G!$-!99b2!GN,=O#!'&!$-J&<%&#!$-!,<&@-!?,#&OG*!9=<N!@-!@A%$.@<%![@G!@OA&@#(!#&%&<%&#!,-!
"->$G@%![N&A&!%N&!9]2!>@A$@-<&!$-<A&@G&#![N&-!"->$G@%!O&.%!%N&!<N@A%&#!"79!%A@<W!.,A!@!E&,#&%$<!#A$.%$-E!
,A'$%Z!sLL!<?!7F9![$%N!:aaL!F99!?,#&O!@-#!s:*H!<?!7F9![$%N!:aLL!F99!?,#&O*!_N$G!A&$-.,A<&G!%N&!
-&&#!,.!>&A(!VA&<$G&!.$-&!G<@O&!F99!?,#&OG*!b,[&>&A/!%N&!@##&#!>@O=&!,.!N$EN&A!GV@%$@O!A&G,O=%$,-!.A,?!
%N&!@##$%$,-@O!E&,#&%$<!?$GG$,-G!VA,'@'O(!,=%[&$ENG!%N&!&AA,AG!$-!F99!A&.&A&-<&G*!C-!%&A?!,.!G@?VO$-E/!
%N&A&!$G!-,!?,A&!<,,A#$-@%$,-![$%N!I@G,-3:!O&@#$-E!%,!F,$Am!V@%%&A-G!P:\aa!W?!'@-#GR!'&%[&&-!I@G,-3:!
@-#!I@G,-3L!%A@<WG!@-#!%N&!%&?V,A@O!#&G(-<NA,-$h@%$,-!$?VO$&G!@!#A$.%!,.!%N&!A&O@%$>&!G@?VO$-E!V@%%&A-G*!
2G!@!A&G=O%G!@OG,/!@!.A@<%$,-!,.!%N&!I@G,-3L!4F!G@?VO$-E!$G!O,G%!P#=VO$<@%$,-![$%N!I@G,-3:R*!1,-<&A-$-E!%N&!
?&G,G<@O&!?,-$%,A$-E/!4&A@O#!U$'@A',=A&!A&<@OO&#!%N@%!:!@O%$?&%&AG!@A&!-&&#&#!.,A!#&O@(&#!%$?&!@-#!B!
.,A!-&@A!A&@O!%$?&*!2G!"->$G@%![@G!O,G%!O@G%!9VA$-E!,-O(!I@G,-3:!@-#!1A(,G@%3:!@A&!@>@$O@'O&!'=%!%N&!
G@?VO$-EM,A'$%!,.!%N&!O@%%&A!$G!-,%!,V%$?@O!.,A!?&G,G<@O&*!I@G,-3L!4F!%N=G!A&?@$-G!@!G%A,-E!@GG&%!=-%$O!
9272]M2O%$i@!,A!I@G,-3B!P,A!bc3:2R!@A&!>@O$#@%&#!@-#!@>@$O@'O&!$-!87_Z!I@G,-3L!#@%@!N@>&!'&&-!%N&-!
A,=%$-&O(!A&3$-E&G%&#!'(!2^C90MU6219!G$-<&!F@(!@-#!A,=%$-&O(!@GG$?$O@%&#!$-%,!EO,'@O!@-#!-&G%&#!
G(G%&?G!.A,?!87]/!19C70/!F&A<@%,A!@-#!?,G%!40U2"30^!?,#&OG*!0-!%N&!,%N&A!N@-#/!%N&!-&[!G@?VO$-E!
#,&G!-,%!@..&<%!I@G,-3LoG!@'$O$%(!%,!?,-$%,A!F9]!@G!%N&!EO,'@O!Q!A&E$,-@O!%A&-#G!@A&!'@A&O(!@..&<%&#!'(!
%N&!G@?VO$-E!V@%%&A-*!b,[&>&A/!%N&!-&[!VN@G&!<,=O#!$-%A,#=<&!@!'$@G!$-!%N&!I@G,-3L!4F!G&A$&G!%N@%!
GN,=O#!'&!N@-#O&#![$%N!<@A&!P&*E*!_0)"g!2M+!%A@-G$%$,-R!@-#!?&@G=A&#!%NA,=EN!<,?V@A$G,-G![$%N!
I@G,-3:/!%$#&!E@=E&G/!,A!2740*!C-!<,-<O=G$,-/!,<&@-,EA@VN&AG!@A&!G%$OO!G=<<&GG.=OO(!=G$-E!I@G,-3L!4F!@-#!
%N&(!VA,'@'O(![$OO!=-%$O!$%G!>&A(!O@G%!?&@G=A&?&-%*!F,A&,>&A/!I@G,-3L!$G!G%$OO!@!>@O=@'O&!G,=A<&!,.!#@%@!.,A!
[$-#!@-#![@>&*!

Y,A!%N&!E&,#&%$<!V@A%!,.!%N&!VA&G&-%@%$,-/!U@>$#!9@-#[&OO!.$AG%!A&<@OO&#!%N&!-=?&A,=G!@VVO$<@%$,-G!,.!
-,-3A&V&@%!@O%$?&%A(!%N@%!<@-!'&!#$>$#&#!$-%,!%[,!?@$-!EA,=VGZ!4A@>$%(M99b!P@>&A@E&!99b!.,A!>@A$@'$O$%(/!
VO@%&!%&<%,-$<G/!VO@--$-E!GN$V!G=A>&(G/!$-&A%$@O!E=$#@-<&/!V&%A,O&=?!&;VO,A@%$,-/!tR!@-#!_,V,EA@VN(!
PG&@.O,,A!A,=EN-&GG/!O$-&@A!>,O<@-$<!<N@$-G/!%G=-@?$!?,#&OG/!%$#&!?,#&OG/!%$#@O!.A$<%$,-/!%N&A?,N@O$-&!
<$A<=O@%$,-/!VO@--$-E!=-#&AG&@!<@'O&G/!O@[!,.!%N&!G&@/!&#=<@%$,-!@-#!,=%A&@<N/!tR*!b&!@OG,!A&<@OO&#!%N@%!
@<N$&>$-E!L!?4@O!EA@>$%(!@<<=A@<(!PL!<?!,>&A!La!W?R!A&`=$A&GZ!

• C?VA,>&#!A@-E&!VA&<$G$,-Z!@!.@<%,A!,.!:!,A!?,A&!$?VA,>&?&-%!$-!@O%$?&%&A!A@-E&!VA&<$G$,-/![$%N!
A&GV&<%!%,!4&,G@%!@-#!"793L/!$G!-&&#&#!%,!A&#=<&!%N&!-,$G&!#=&!%,!,<&@-![@>&G*!!!

• Y$-&!<A,GG3%A@<W!GV@<$-E!@-#!O,-E!?$GG$,-!#=A@%$,-Z!@!EA,=-#!%A@<W!GV@<$-E!,.!T!W?!,A!O&GG!$G!
A&`=$A&#*!

• F,#&A@%&!$-<O$-@%$,-Z!<=AA&-%!-,-3A&V&@%3,A'$%!@O%$?&%&A!#@%@!N@>&!N$EN!$-<O$-@%$,-!@-#!%N=G!
V,,A!@<<=A@<(!,.!%N&!"3d!GO,V&!@%!%N&!&`=@%,A*!C-#&&#!,A'$%!$-<O$-@%$,-!<,-%A,OG!&AA,A!@-$G,%A,V(!
P,A%N,E,-@O!%A@<WG!@A&!,V%$?@OR!

• 8&@A3GN,A&!%A@<W$-EZ!.,A!@VVO$<@%$,-G!-&@A!<,@G%O$-&G/!%N&!@'$O$%(!%,!%A@<W!%N&!,<&@-!G=A.@<&!<O,G&!
%,!GN,A&!$G!#&G$A@'O&*!

d$%N,=%!I@G,-/!%N&!&AA,A!$-!%N&!&@G%!GO,V&!<,?V,-&-%!$G!O@AE&!@-#!G,!839!.&@%=A&G!G=<N!@G!%N&!"@G%!)@<$.$<!
7$G&![$OO!'&!V,,AO(!A&G,O>&#*!0-&!DaS3#@(!<(<O&!VA,>$#&G!@',=%!:Hq!$?VA,>&?&-%!$-!&@G%!GO,V&!@-#!%[,!
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<(<O&G!VA,>$#&G!@',=%!@!BBq!$?VA,>&?&-%*!!F,G%!,.!%N&!@A&@!,.!%N&!&@A%N!$G!@%!O@%$%=#&!O&GG!%N@-!Ta!
#&EA&&G![N&A&!I@G,-![$OO!?@W&!%N&!O@AE&G%!$?VA,>&?&-%*!)A&3I@G,-3LM1A(,9@%!EA@>$%(!@<<=A@<(![@G!:3
D!?4@O![$%N!O@AE&!"d!&AA,AG*!_N&!O,[&A!$-<O$-@%$,-!,.!I@G,-3L![$OO!A&G=O%!$-!EA@>$%(!@<<=A@<(!L3:!?4@O!$.!
DaT!#@(G!@A&!<,OO&<%&#*!2-!@##$%$,-@O!DaT!#@(G!<,=O#!A&G=O%!$-!wL!?4@O!EO,'@O!?@A$-&!EA@>$%(!@<<=A@<(*!

DH 8,<4#)&'#<<1,%<&
2!V,G%&A!G&GG$,-![@G!<,-#=<%&#!$-%,!%[,!V@A%G!,-!_N=AG#@(!?,A-$-E!@-#!&>&-$-E!@-#!%N&!V,G%&AG![&A&!
,-!>$&[!#=A$-E!%N&!<,..&&!'A&@WG!%NA,=EN,=%!%N&!&-%$A&!%[,3#@(!?&&%$-E*!!]$-WG!%,!%N&!V,G%&AG!@A&!
@>@$O@'O&!,-!%N&!?&&%$-E![&'G$%&Z!N%%VZMM[[[*@>$G,*,<&@-,'G*<,?M&-M<,=AG&GMG<$3%&@?GM,G%G%3
:aL:M,G%G%3:aL:3V,G%&AG*N%?O!

_N&!V,G%&AG![&A&!EA,=V&#!$-%,!%N&!.,OO,[$-E!<@%&E,A$&GZ!

• F(#&7%$G*$%)*HG7+$G*1.IJK.I*A7"*.88(@+G&%#*$*1G&@$9(*L$9$*F(:7")*

• M"(:&8(*!"+&9*L(9("@&%$9&7%*

• N%89"D@(%9*M"7:(88&%#**

• -($"OF($G*5&@(*M"7)D:98*$%)*.66G&:$9&7%8*

• !D9"($:;0*2)D:$9&7%*P*.G9&@(9"&:*L$9$*/("Q&:(8*

• 5;(*H(7&)0*4($%*/($*/D"A$:(8*$%)*4($%*L,%$@&:*9767#"$6;,*

• RD$%9&A,&%#*2""7"8*$%)*3%:("9$&%9&(8*&%*.G9&@(9",*L$9$*

• 5&)(80*&%9("%$G*9&)(8*$%)*;&#;OA"(SD(%:,*6"7:(88(8*

• !9;("8*

EH '-91%4#)&'#<<1,%<&
_N&!GVO$-%&A!G&GG$,-G![&A&!,AE@-$h&#!@G!.,OO,[GZ!

5;D"8)$,0*/(69(@+("*<TU*

• 9VO$-%&A!9&GG$,-!C!
o 7&E$,-@O!@-#!4O,'@O!12]M^2]!.,A!2GG&?'O$-E!@!1O$?@%&!U@%@!7&<,A#!P)@A%!CR!
o _$#&G/!$-%&A-@O!%$#&G!@-#!N$EN3.A&`=&-<(!VA,<&GG&G!
o 0=%A&@<N/!"#=<@%$,-!Q!2O%$?&%A$<!#@%@!G&A>$<&G!

• 9VO$-%&A!9&GG$,-!CC!
o 7&E$,-@O!@-#!4O,'@O!12]M^2]!.,A!2GG&?'O$-E!@!1O$?@%&!U@%@!7&<,A#!P)@A%!CCR!
o 8&@A!7&@O!_$?&!)A,#=<%G!@-#!2VVO$<@%$,-G!
o _N&!4&,$#/!F&@-!9&@!9=A.@<&G!@-#!F&@-!U(-@?$<!_,V,EA@VN(!

C"&)$,0*/(69(@+("*<VU*

• 9VO$-%&A!9&GG$,-!CCC!
o C-G%A=?&-%!)A,<&GG$-E!P)@A%!CRZ!d&%!@-#!UA(!%A,V,GVN&A&/!C,-,GVN&A&!@-#!9&@!9%@%&!+$@G!
o C-G%A=?&-%!)A,<&GG$-E!P)@A%!CC@RZ!]7FM927/!A&%A@<W$-E!
o )A&<$G$,-!0A'$%!U&%&A?$-@%$,-!P)@A%!CR!
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o X=@-%$.($-E!"AA,AG!@-#!6-<&A%@$-%$&G!$-!2O%$?&%A(!U@%@!P)@A%!CR!
• 9VO$-%&A!9&GG$,-!C^!

o C-G%A=?&-%!)A,<&GG$-E!P)@A%!CC'RZ!]7FM927/!A&%A@<W$-E!
o )A&<$G$,-!0A'$%!U&%&A?$-@%$,-!P)@A%!CCR!
o X=@-%$.($-E!"AA,AG!@-#!6-<&A%@$-%$&G!$-!2O%$?&%A(!U@%@!P)@A%!CCR!

• 7,=-#!%@'O&G!.,A!&@<N!GVO$-%&A!

]$-WG!%,!%N&!VA&G&-%@%$,-G!@A&!@>@$O@'O&!,-!%N&!?&&%$-E![&'G$%&Z!
N%%VZMM[[[*@>$G,*,<&@-,'G*<,?M&-M<,=AG&GMG<$3%&@?GM,G%G%3:aL:M,G%G%3:aL:3VA&G&-%@%$,-G*N%?O!

!
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EHGH V#.1,%$9&$%;&\9,B$9&6]?P5]?&*,)&]<<#2B91%.&$&6912$4#&U$4$&V#",);&
1;$&"8U**M$8:$G*W7%%(A7%)0*/;$G&(%*L(8$&0*W"D:(*X$&%(80*2"&:*I(DG&(99(0*-&:7G$8*M&:79*

@#$#$ A)70(5;/7.()!

12]M^2]!@<%$>$%$&G!@A&!<,-#=<%&#!'@G&#!,-!#&#$<@%&#!$-3G$%=!,'G&A>@%$,-G/!G%@%$G%$<G/!<A,GG!<,?V@A$G,-G!
'&%[&&-!?,#&OG/!#$..&A&-%!@OE,A$%N?G/!@-#!&;%&A-@O!G@%&OO$%&!#@%@*!_N&(!.,<=G!$-!V@A%$<=O@A!,-!%N&!
%&?V,A@O!@-#!E&,EA@VN$<@OO(!<,AA&O@%&#!<N@A@<%&A$G%$<G!,.!%N&!&AA,AG*!7&#=<%$,-!,.!%N$G!<O@GG!,.!&AA,AG!$G!
<A$%$<@O/!G$-<&!%N&(!@A&!<,-GV$<=,=GO(!#@?@E$-E!%,!&G%$?@%&G!,.!,<&@-!<$A<=O@%$,-!@-#!G&@!O&>&O*!_N&G&!
,-E,$-E!&..,A%G!@A&!&GG&-%$@O!%,!&-G=A&!%N&!$-%&EA$%(!,.!%N&!O,-E3%&A?!<O$?@%&!A&<,A#!@%!%N&!L3??M(&@A!
O&>&O*!

C-!,A#&A!%,!.@<$O$%@%&!<,?V@A$G,-G!@?,-E!>@A$,=G!A&G=O%G/!<,-%A$'=%,AG![&A&!@GW&#!%,!.,<=G!,-!A&G=O%G!
.A,?!%N&!,..$<$@O!#@%@!VA,#=<%G*!1,?VO&?&-%@A(!A&G=O%G!.A,?!@O%&A-@%$>&!G,=A<&G![&A&!G,=EN%!$-!,A#&A!
N&OV!%,!&;VO@$-!&AA,AG!$-!%N&!,..$<$@O!VA,#=<%G!PI@G,-3:!4U7!>&AG$,-!U/!I@G,-3L!4U731/!@-#!"->$G@%!}4U73
1}R*!dN$O&!-,%!%N&!&?VN@G$G!,.!%N&!G&GG$,-/!<,?V@A$G,-G!$->,O>$-E!,%N&A!?$GG$,-G!P&*E!"->$9@%!@-#!bc3
:2R![&A&!@OG,!G,O$<$%&#*!

_N&!VA$?@A(!E,@OG!,.!%N$G!G&GG$,-![&A&Z!

• %,!@GG&GG!%N&!V&A.,A?@-<&!,.!%N&!?&@G=A&?&-%!G(G%&?/!$-<O=#$-E!%N&!@O%$?&%&A!@-#!,A'$%3
#&%&A?$-@%$,-!G='G(G%&?G!

• %,!$?VA,>&!EA,=-#!@-#!,-3',@A#!VA,<&GG$-Ek!@-#!
• %,!&-@'O&!%N&!#&>&O,V?&-%!,.!@!G&@?O&GG!@-#!@<<=A@%&!<O$?@%&!#@%@!A&<,A#!.A,?!%N&!<=AA&-%!

P09_FMI@G,-3:R!@-#!O&E@<(!P_0)"gM),G&$#,-!@-#!I@G,-3LR!%$?&!G&A$&G*!

@#$#+ 43';?7'!90(6!.)*'.7;!/&?.B0&7.()!'.73'!

2'G,O=%&!'$@G!&G%$?@%&G!.A,?!#&#$<@%&#!G$%&G!@-#!@OG,!.A,?!A&E$,-@O!&;V&A$?&-%G!GN,[&#!@!E,,#!
<,N&A&-<&!,.!A&G=O%G![$%N!La~LH!??!7F9!#$..&A&-<&G!.,A!_M)/!I@G,-3L/!@-#!I@G,-3:*!!"#$%&'$()#*%$%)+'$
*),-'$./*",01$2/3,-&4$,",'$"($%&'$/2%)+'%'#$+'/*3#'+',%$*5*%'+*$*&"6$/,5$3,'782/),'9$:)/*'*;$

• _N&!I@G,-3:!99b!'$@G!.,A!4U73U!$G!G%@%$G%$<@OO(!$-#$G%$-E=$GN@'O&!.A,?!h&A,![$%N!<,-G$G%&-%!A&G=O%G!
.A,?!1,AG$<@/!b@A>&G%/!@-#!+@GG!9%A@$%!PY$E=A&!:!@-#!_@'O&!:R*!_N&!&O$?$-@%$,-!,.!%N&!'$@G!VA&G&-%!
$-!4U73_!N@G!'&&-!VA$?@A$O(!#=&!%,!<,AA&<%$,-G!%,!i=!A@-E&!PwLH!<?!'$@GR!@-#!@!G&<,-#@A(!
<,-%A$'=%$,-!PwB3<?!'$@GR!.A,?!%N&!G&@!G%@%&!'$@G!<,AA&<%$,-*!!

• dN$O&!%N&!I@G,-3L!99b!'$@G!.,A!4U731!$G!wS!<?!.,A!%N&!#&#$<@%&#!G$%&G/!@VVO$<@%$,-!,.!4U73U!
G%@-#@A#!<,AA&<%$,-G!%,!I@G,-3L!#@%@!$G!&;V&<%&#!%,!A&#=<&!'$@G!%,!$-G$E-$.$<@-<&*!d&!-,%&!%N@%!
%N$G!A&G=O%!$G!VA,>$G$,-@O/!@-#!$G!'@G&#!$-!V@A%!,-!%N&!@GG=?V%$,-!%N@%!%N&!%[,!@O%$?&%&AG!PI@G,-3L!
@-#!3:R!GN,=O#!N@>&!G$?$O@A!$-%&A-@O!V@%N3#&O@(!<,AA&<%$,-G!#=&!%,!=-$.,A?!$-G%A=?&-%!#&G$E-!
PU&GJ,-`=èA&G!&%!@O*R*!!

_@'O&!:*!!2>&A@E&#!>@O=&G!,.!%N&!@O%$?&%&A!'$@G&G!.A,?!@'G,O=%&!<@O$'A@%$,-!&;V&A$?&-%G*!

P,//,$0J'R+&,-"&"%' Y,*/'H--I' G$0&%,.3&$%/'
6<=J'RO69R' B*D!�!D*D! b@$-&G!&%!@O*/!+,--&.,-#!&%!@O*/!d@%G,-!&%!@O*!
6<=J'RO69Y' H*:!�!B*H! b@$-&G!&%!@O*/!+,--&.,-#!&%!@O*/!d@%G,-!&%!@O*!
6<=J'=>?WXA>Z9C' ~B*L!�!K*S! b@$-&G!&%!@O*/!+,--&.,-#!&%!@O*!
8*/$09CJ'=>?WXA>Z9:' \S*S!�!:*B! b@$-&G!&%!@O*/!+,--&.,-#!&%!@O*/!d@%G,-!&%!@O*!
8*/$09:J'=>?WXA>Z9EJ'[A!9A' :*S!�!B*K! b@$-&G!&%!@O*/!+,--&.,-#!&%!@O*/!d@%G,-!&%!@O*!
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!

Y$E=A&!:*!!2'G,O=%&!'$@G!>@O=&G!.,A!I@G,-3L!@-#!I@G,-3:!.A,?!%N&!#$..&A&-%!<@O$'A@%$,-!G$%&G!=G$-E!%N&!O@%&G%!>&AG$,-G!,.!%N&!,..$<$@O!
VA,#=<%G!PI@G,-3L!4U731!@-#!I@G,-3:!4U73UR*!

"?&AE$-E!<@O$'A@%$,-!VA,EA@?G!P&*E*/!4@>#,G/!21_C08/!Y02FR!@A&!-,[!A,=%$-&O(!#&O$>&A$-E!A&G=O%G*!_N&G&!
G$%&G!@A&!<,-%A$'=%$-E!G%A,-EO(!%,!A&.$-$-E!,.!'$@G!&G%$?@%&G!@-#!<N@A@<%&A$h@%$,-!,.!E&,EA@VN$<@OO(!
<,AA&O@%&#!&AA,AG/![N$O&!G=VV,A%$-E!,%N&A!?$GG$,-G!PW7%%(A7%)*&%!@O*R*!

"-N@-<&#![&%!V@%N!#&O@(!P")UR!<,AA&<%$,-G!<,-%$-=&!%,!VA,>&!>@O=@'O&!.,A!PO@-#3<,-%@?$-@%&#R!
<@O$'A@%$,-!G$%&G*!

_N&!-,?$-@O!PF]"DR!A&%A@<W&A!,-!I@G,-3:!4U73U!($&O#G!%N&!'&G%!A&G=O%G!@%!b@A>&G%!@-#!1,AG$<@*!F]"B!
O&@#G!%,!@!N$EN&A!G<@%%&A!@-#!wB!<?!=V[@A#!GN$.%!$-!99b!'$@G!@G!<,?V@A&#!%,!F]"D!PX$&%(8!&%!@O*R*!_N&!B3
<?!99b!'$@G!'&%[&&-!F]"B!@-#!F]"D!$G!#=&!VA$?@A$O(!%,!@!<,AA&GV,-#$-E!'$@G!'&%[&&-!%N&!A&GV&<%$>&!
G&@!G%@%&!'$@G!<,AA&<%$,-G*!

_N&!%A@-GV,-#&A!#&VO,(&#!@%!4@>#,G!($&O#G!,=%G%@-#$-E!P<?3O&>&OR!A&V&@%@'$O$%(!$-!'$@G!#&%&A?$-@%$,-G!
.,A!I@G,-3:*!2!wT!<?!'$@G/!V,GG$'O(!#=&!%,!%A@-GV,-#&A!<@O$'A@%$,-/!A&?@$-G!=-&;VO@$-&#*!C?VA,>&#!E&,$#!
?,#&OG!N@>&!&;%&-#&#!%N&!<@O$'A@%$-E!A&E$,-G*!1@O$'A@%$,-!,.!bc3:!$-!1A&%&!N@G!'&&-!<,??&-<&#*!
Y=A%N&A!#&VO,(?&-%G!,.!%N&!%A@-GV,-#&A!.,A!1A(,G@%3:/!I@G,-3:/!9&-%$-&O3B/!@-#!bc3:!@A&!V&-#$-E*!_N&A&!
@A&!VO@-G!.,A!$-G%@OO$-E!@!bY!A@#@A!%,!>&A$.(!,<&@-!<$A<=O@%$,-!@-#!.,A!?&@G=A$-E!@'G,O=%&!EA@>$%(!@%!
4@>#,G!P4("9&Y$8!&%!@O*R*!

@#$#, 43';?7'!90(6!:?(B&?!/(6=&0.'()'!7.53!:&;:3'!&)5!&?7.6370C!'3&!?323?!03/(05'!

1,?V@A$G,-G!%,!I@G,-3L!@-#!I@G,-3:!$-%&AO&@>&#!#@%@!VA,#=<&!#$..&A&-%!G%@'$O$%$&G!#&V&-#$-E!,-![N$<N!
E@=E&G!@A&!=G&#*!7&<&-%!O@-#!?,%$,-!@%!G,?&!E@=E&G!?@(!'&!@..&<%$-E!G%@'$O$%(!&G%$?@%&G*!
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@#$#D E?(B&?!2&?.5&7.()!'7;5.3'!

JASON-2 MISSION 

7&VA,<&GG$-E!,.!I@G,-3:!4U7G!%,!>&AG$,-!U!P4U73UR!G%@-#@A#G!$G!Kaq!<,?VO&%&!P<,?VO&%&#!G$-<&!&-#!,.!
:aL:R/!@-#!EO,'@O!>@O$#@%$,-!G%=#$&G!G=VV,A%!%N@%!#@%@!`=@O$%(!.,A!4U73U!$G!-,%$<&@'O(!'&%%&A!%N@-!4U73_!
PM;&GG&68!&%!@O*R*!99b!<A,GG,>&A!>@A$@-<&!$G!O,[&A!%N@-!4U73_!'(!:aa!??:!PY$E=A&!BR/!VA$?@A$O(!.A,?!
$?VA,>&?&-%G!$-!VA&<$G&!,A'$%!&VN&?&A$G!PL(8$&*$%)*X$&%(8R*!7@#$@O!,A'$%!&AA,AG!A&?@$-$-E!$-!4U73U!@A&!
'&O,[!L!<?!P7F9R!'=%!<,-%$-=&!%,!GN,[!G,?&!E&,EA@VN$<@OO(!<,AA&O@%&#!V@%%&A-G*!_N&!@VVO$<@%$,-!,.!
$?VA,>&#!%$?&!>@A$@'O&!EA@>$%(!$-!#(-@?$<!,A'$%!G,O=%$,-G!O&@#G!%,!'&%%&A!O,-E3%&A?!G%@'$O$%(/!@G!GN,[-!$-!
<,?V@A$G,-G![$%N!%N&!%$#&!E@=E&!-&%[,AW!PY$E=A&!DR*!

!

Y$E=A&!B*!!1A,GG,>&A!>@A$@-<&!$-!99b!'&%[&&-!4U73_!@-#!4U73U*!

!

!

Y$E=A&!D*!!C?V@<%!,.!A&>$G&#!%$?&3>@A($-E!EA@>$%(!,-!I@G,-3:!99b!G%@'$O$%(!@GG&GG?&-%*!_N&!%$?&3>@A($-E!EA@>$%(!?,#&O!G%#LaaK!
=G&G!@--=@O!@-#!O$-&@A!%&A?G!#&A$>&#!.A,?!9]7!@-#!4721"!#@%@*!_N&!?,#&O!%>ED;D!=G&G!%N&!EA@>$%(!<,&..$<$&-%G!%,!#&EA&&!@-#!

,A#&A!;D!#&A$>&#![&&WO(!.A,?!9]7MU07C9!%A@<W$-E!%,!La!G@%&OO$%&G!.A,?!LSSB*!

!
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+$@G&G!$-!%N&!99b/!%$?&!%@E/!$,-,GVN&A&!#&O@(/!@-#![$-#!GV&&#!N@>&!'&&-!A&G,O>&#!%NA,=EN!@VVO$<@%$,-!
,.Z!

• 1,AA&<%!@-%&--@!A&.&A&-<&!V,$-%*!
• C?VA,>&#!VA&<$G$,-!,-!)=OG&!7&V&%$%$,-!YA&`=&-<(!
• 9$E?@a!<@O$'A@%$,-!'$@G!,.!a*B:!#+!%,!@O$E-!%,!I@G,-3L!@-#!.@<$O$%@%&!<,-%$-=&#!=G&!,.!I@G,-3L!

[$-#!GV&&#!?,#&O*!
• 6V#@%&#!G&@!G%@%&!'$@G!?,#&O!%N@%!@OG,!$?VA,>&G!%N&!<,-G$G%&-<(!'&%[&&-!I@G,-3L!@-#!I@G,-3:!

$,-,GVN&A&!V@%N!#&O@(G*!
• _$?&3%@E!VA,<&GG$-E!@-,?@O(!<,AA&<%$,-*!
• 1O$?@%&!`=@O$%(!A@#$,?&%&A!<@O$'A@%$,-G!.,A!<(<O&G!L3LLB*!

!

1,?V@A&#!%,!F]"D/!%N&!F]"B!@O%$?&%&A!#@%@!N@>&!O,[&A!:a3bh!-,$G&/!'=%!99b!<A,GG,>&A!>@A$@-<&!$G!
N$EN&A!P:B!??:R!,-!@>&A@E&!PY$E=A&!HR!PL(8$&*$%)*X$&%(8R*!F]"B!@-#!F]"D!#@%@!VA,>$#&!GO$EN%O(!#$..&A&-%!
A&E$,-@O!G&@!O&>&O/![N$<N!$G!@%%A$'=%@'O&!%,!#$..&A&-<&G!$-!G&@!G%@%&!'$@G!?,#&OG!PY$E=A&!TR!PI(DG&(99(!&%!@O*R*!!

_N&!I)]!4)9!,A'$%!A&#=<&G!99b!<A,GG,>&A!>@A$@-<&!'(!Ta!??:!,-!@>&A@E&!PY$E=A&!HR!PL(8$&*$%)*X$&%(8R*!!

!

Y$E=A&!H*!!99b!<A,GG,>&A!>@A$@-<&!P??:R!A&O@%$>&!%,!4U73U*!

!
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!

Y$E=A&!T*!!F&@-!#$..&A&-<&!$-!%N&!G&@!G%@%&!'$@G!<,AA&<%$,-G!.A,?!F]"B!@-#!F]"D!A&%A@<W$-E!.,A!EO,'@O!P'O@<WR/!8,A%N&A-!
b&?$GVN&A&!P'O=&R/!@-#!9,=%N&A-!b&?$GVN&A&!PA&#R!@>&A@E&G*!

JASON-1 GEODETIC MISSION 

U@%@!`=@O$%(!@-#!@>@$O@'$O$%(!.,A!%N&!I@G,-3L!E&,#&%$<!VN@G&!@A&!<,?V@A@'O&!%,!%N,G&!,.!%N&!A&V&@%!
EA,=-#!%A@<W!VN@G&G!P',%N!A&.&A&-<&!@-#!$-%&AO&@>&#R*!2.%&A!<@O$'A@%$,-G!A&O@%&#!%,!<N@-E&G!$-!%N&!I@G,-3
L!,A'$%@O!@O%$%=#&!@-#!@O%$?&%&A!V=OG&!A&V&%$%$,-!.A&`=&-<(/!4U7!VA,#=<%$,-!A&G=?&#!$-!9&V%&?'&A!:aL:*!
_N&!I@G,-!F$<A,[@>&!7@#$,?&%&A!PIF7R!<,-%$-=&G!%,!&;V&A$&-<&!&V$G,#$<!'$@G!GN$.%G*!6-O$W&!.,A!%N&!
I@G,-3:!?$<A,[@>&!A@#$,?&%&A!P2F7R/!<@O$'A@%$,-G!@A&!-,%!V&A.,A?&#!A&E=O@AO(!.,A!%N&![&%!%A,V,GVN&A&!
V@%N!#&O@(!$-<O=#&#!,-!%N&!I@G,-3L!4U731!PF7&%$")!&%!@O*R/!

ENVISAT 

dN$O&!%N&!"->$G@%!?$GG$,-!&-#&#!\!2VA$O!:aL:/!A&VA,<&GG$-E!<,-%$-=&G!%,!$?VA,>&!N$G%,A$<@O!#@%@!`=@O$%(*!
7&VA,<&GG$-E!,.!"->$G@%!#@%@!%,!^&AG$,-!:*L/![N$<N!N@G!GN,[-!G$E-$.$<@-%!$?VA,>&?&-%G!$-!#@%@!`=@O$%(/!
[@G!<,?VO&%&#!$-!I@-=@A(!:aL:*!2##$%$,-@O!=VEA@#&G!@.%&A!^:*L!A&VA,<&GG$-E!<,-%$-=&!%,!$?VA,>&!#@%@!
`=@O$%(/!V@A%$<=O@AO(!.,A!VA,>$#$-E!G%@'O&!?&@G=A&?&-%G!,.!%N&!EO,'@O!?&@-!G&@!O&>&O!.,A!<O$?@%&!
@VVO$<@%$,-G*!_N&G&!=VEA@#&G!$-<O=#&!A&VA,<&GG$-E!,A'$%G!%,!4U73U!G%@-#@A#G/!@##$%$,-@O!$?VA,>&?&-%G!
%,!%N&![&%!%A,V,GVN&A&!<,AA&<%$,-/!@-#!-&[!V,$-%3%@AE&%!A&GV,-G&!P)_7R!<,AA&<%$,-G*!1,?V@A$G,-G![$%N!
I@G,-3L!@-#!I@G,-3:!GN,[!$?VA,>&#!<,-G$G%&-<(/!N,[&>&A!%N&A&!@A&!=-A&G,O>&#!#$..&A&-<&G!.,A!.$AG%!(&@A!
P:aaBR!,.!"->$G@%!P!GG&Q&("!&%!@O*R*!

CRYOSAT-2 

1,->&-%$,-@O!A&%A@<W$-E!,.!O,[3A@%&!?,#&!P]7FM]&>&O!L+R!1A(,9@%3:!,>&A!%N&!,<&@-!#@%@!GN,[G!
&;<&OO&-%!`=@O$%(Z!U&GV$%&!%N&!O@<W!,.!@!A@#$,?&%&A!,-!',@A#!1A(,9@%3:/!%N&!<A,GG,>&AG!#$..&A&-<&G!$-!99b!
@-#!9db![$%N!I@G,-3:!@A&!<,?V@A@'O&!%,!%N,G&!'&%[&&-!I@G,-3L!@-#!I@G,-3:!P_@'O&!BR!P/:;$""77!&%!@O*R*!

Y,A!%N&!,<&@-!A&E$,-G![N&A&!1A(,9@%3:!,V&A@%&G!$-!#&O@(3#,VVO&AM}927}!?,#&/!A&%A@<W$-E!=G$-E!@!
VG&=#,3]7F!P)]7FR!@OE,A$%N?!%N@%!G%@<WG!927!&<N,&G![@G!#&?,-G%A@%&#*!99b!@-#!9db!.A,?!VG&=#,3
]7F!A&%A@<W$-E![@G!GN,[-!%,!VA,#=<&!#@%@![$%N!N$EN&A!O&>&OG!,.!:a3Nh!-,$G&!PÄBR!%N@-!<,->&-%$,-@O!
A&%A@<W$-E!,.!]7F!?,#&/!@G!&;V&<%&#*!Y,A!L3bh!VG&=#,3]7F!A&%A@<W$-E/!%N&!`=@O$%(!$G!<,?V@A@'O&!%,!%N&!
A&G=O%G!.A,?!]7F!?,#&![$%N!-,!@VV@A&-%!'$@G![$%N!A&E$,-G!,.!]7F!#@%@!P_@'O&!BR/!@OO,[$-E!.,A!@!
G&@?O&GG!<,>&A@E&!PY$E=A&!KR!P/:;$""77!&%!@O*R*!
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!

Y$E=A&!K*!!9&@!O&>&O!<A,GG,>&AG!$-!<?!'&%[&&-!I@G,-3:/!@-#!1A(,9@%3:!.A,?!<,->&-%$,-@O!A&%A@<W$-E!,.!O,[3A@%&!?,#&!P]7FR!@-#!
VG&=#,3]7F!P)]7FR!A&%A@<W$-E!#=A$-E!927!?,#&*!

_@'O&!B*!!9&@!O&>&O!<A,GG,>&AG!'&%[&&-!I@G,-3L/!I@G,-3:/!@-#!1A(,9@%3:!.A,?!<,->&-%$,-@O!A&%A@<W$-E!,.!O,[3A@%&!?,#&!P]7FR!
@-#!VG&=#,3]7F!P)]7FR!A&%A@<W$-E!#=A$-E!927!?,#&*!

' ??\'
-"*0'H7-I'

??\'
/&25'2"@5'H7-I'

?]\'
-"*0'H-I'

?]\'
/&25'2"@5'H-I'

G%F$?*&9:'O!P'^'8*/$09C' ~a*ST! T*BH! sa*L:! L*:B!
G%F$?*&9:'=O!P'^'8*/$09C' ~L*KB! T*:K! ~a*aD! L*:D!
G%F$?*&9:'O!P'^'8*/$09:' ~a*HK! H*Ba! sa*La! L*:a!
G%F$?*&9:'=O!P'^'8*/$09:' ~L*DT! H*\K! ~a*aB! L*::!
8*/$09C'^'8*/$09:' sa*BK! T*Da! ~a*aL! L*:L!

HY2-A 

bc:32![@G!O@=-<N&#!$-!2=E=G%!:aLL!@-#!@-!&>@O=@%$,-!,.!$-G%A=?&-%!V&A.,A?@-<&!$-#$<@%&G!@!V,%&-%$@O!
.,A!E,,#!#@%@!`=@O$%(*!)A&O$?$-@A(!C4U7!#@%@!@A&!@>@$O@'O&!%,!%N&!@O%$?&%A(!<,??=-$%(!.,A!&>@O=@%$,-*!
_N&!C4U7!#@%@!`=@O$%(!@VV&@AG!%,!N@>&!G$E-$.$<@-%!V,%&-%$@O!.,A!$?VA,>&?&-%G!@-#!@%!VA&G&-%!#,!-,%!
G&&?G!%,!A&VA&G&-%!%A=&!$-G%A=?&-%!#@%@!`=@O$%(*!1A,GG,>&A!#$..&A&-<&G!@-#!%N&!@<<=A@<(!,.!G&@!O&>&O!
@-,?@O$&G!@A&!GO$EN%O(![,AG&!%N@-!I@G,-!G%@-#@A#G*!C-<O=#$-E!bc:32!C4U7!#@%@!<@-!VA,>$#&!>@O=@'O&!
$-.,A?@%$,-!.,A!?&G,G<@O&!>@A$@'$O$%(!PI(#($&8*&%!@O*R*!

ARGO AND GRACE 

_N&!<,?V@A$G,-!,.!@O%$?&%&A!?&@G=A&?&-%G![$%N!<,?'$-&#!$-3G$%=!2AE,!VA,.$O&G!@-#!4721"!#@%@!$-!%N&!
,V&-!,<&@-!$G!@<<=A@%&!&-,=EN!%,!#&%&<%!EO,'@O!@-#!A&E$,-@O!@O%$?&%&A!F9]!#A$.%G!@-#!,%N&A!@-,?@O$&G!
@-#!%,!@GG&GG!%N&!$?V@<%!,.!-&[!@O%$?&%&A!G%@-#@A#G!PI(DG&(99(!&%!@O*!@-#!I(#($&8!&%!@O*R*!
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@#$#" 4(;)5!7&B?3!';66&0C!

8*/$09G?'$#"%*&,01'-$2"'%"7$--"02*&,$0'H?R!P'@"%/3/'O!PI'

• _N&!VA,G!@-#!<,-G!,.!#$..&A&-%!,V&A@%$-E!?,#&G!P927F/!]7F/!@-#!$-%&AO&@>&#R![&A&!#$G<=GG&#*!
_N&A&![@G!<,-G&-G=G!%N@%!$-!,A#&A!%,!VA,>$#&!<,-%$-=$%(!,.!G&A>$<&/!I@G,-319!?&@G=A&?&-%G!
GN,=O#!'&!EO,'@OO(!<,?V@%$'O&![$%N!VA&>$,=G!A&.&A&-<&!?$GG$,-G!@-#!%N&-!%N&!$-%&AO&@>&#!?,#&!
$G!<O&@AO(!A&`=$A&#*!

• d$%N!-,!N$EN3`=@O$%(!#@%@G&%!,.!9273?,#&!A&G=O%G!V='O$<O(!@%!%N&!%$?&!,.!%N&!09_9_/!<,-<&A-![@G!
&;VA&GG&#!%N@%!%N&!1@OM^@O!<,??=-$%(!<,=O#!-,%!@#&`=@%&O(!@##A&GG!`=&G%$,-G!@',=%!%N&!>@O=&!
,.!927F!>&AG=G!]7F!?,#&*!b,[&>&A/!$%![@G!G=EE&G%&#!%N@%!%N&!1@OM^@O!%&@?!<,=O#!#&G<A$'&!%N&!
?&%N,#G!@-#!#@%@!-&&#&#!%,!@GG&GG!'&-&.$%G!@-#!A$GWG!,.!927!?,#&G!P&*E*/!#=A$-E!%N&!
<,??$GG$,-$-E!VN@G&R*!C%![@G!G=EE&G%&#!%N@%!EO,'@O!927F!<,>&A@E&!,>&A!@!O,-E!V&A$,#!P@OO!G&@!
G%@%&!<,-#$%$,-G/!$-3,A'$%!<,-#$%$,-GR![,=O#!'&!$#&@O/!'=%!G?@OO&A!#@%@G&%G!$-!GV@<&!,A!%$?&/!G=<N!
@G!%N,G&!VA,>$#&#!'(!1(A,G@%/!?$EN%!G=..$<&*!

• +&<@=G&!927!?,#&![$OO!E$>&!?&@G=A&?&-%G!<O,G&A!%,!%N&!<,@G%![N&A&!<=AA&-%!G%@-#@A#!
A&%A@<W$-E!.@$OG/!$%![@G!G=EE&G%&#!%N@%!%N&!-&[!<,@G%@O!A&%A@<W$-E!@OE,A$%N?!.,A!<=AA&-%!]7F!
?$GG$,-G!-&&#G!%,!'&!<A,GG!<,?V@A&#![$%N!927F!$-!<,@G%@O!@A&@G*!!

!
8*/$09G?'%*2,$-"&"%'%"7$--"02*&,$0'

• _N&A&![@G!@!G=EE&G%$,-!%N@%!%N&!?,G%!G$E-$.$<@-%!'&-&.$%!.,A!$-<O=#$-E!@!G&<,-#!A@#$,?&%&A!
[,=O#!'&!.,A!$%!%,!$-<O=#&!N$EN!.A&`=&-<$&G!@'O&!%,!A&G,O>&!W?3G<@O&![@%&A!>@V,A!%,!$?VA,>&!
<,@G%@O!,'G&A>@%$,-G*!

!
?&%37&3%"'$('&)"'/#+,0&"%/'

0-&!VA,V,G@O![@G!.,A!#&#$<@%&#!VA,J&<%!?&&%$-EG!'&.,A&!%N&!09_9_!%,!@OO,[!.,A!?,A&!#&%@$O&#!
#$G<=GG$,-G!@%!%N&!?&&%$-E!@-#!?,A&!.&&#'@<W!.A,?!=G&AG!@%!%N&!09_9_*!

0%N&A!`=&G%$,-G!#$G<=GG&#!@%!%N&!A,=-#!%@'O&Z!

• CG!$%!V,GG$'O&!%,!A&#=<&!%N&!O@%&-<(!,.!4U7!VA,#=<%$,-z!
3 L&8:D88*9;(*6788&+&G&9,*7A*&%:"($8&%#*9;(*G$9(%:,*7A*9;(*HLF8*97*Z*@7%9;8*97*&@6"7Q(*9;(*

"$)&7@(9("*89$+&G&9,[*F()D:&%#*9;(*HLF*G$9(%:,*:7DG)*&%:"($8(*9;(*"&8Y*7A*(""7"8[*

3 L&AA("(%:(8*+(9B((%*9;(*NHLF*$%)*9;(*HLF*$"(*8@$GG("*9;$%*&%*9;(*6$89[!
3 .#(%:&(8*8;7DG)*B7"Y*7%*%(B*@(9;7)8*97*6"7Q&)(*$G9&@(9("*)$9$*\)$9$+$8(0*]^!

• CG!$%!=G&.=O!%,!VA,>$#&!@O%&A-@%&!,A'$%!G,O=%$,-!P&*E*!I)]!4)93'@G&#!A&#=<&#!#(-@?$<R!,-!%N&!4U7z*
3 5;(*:$GJQ$G*:7@@D%&9,*;$8*$%*&%9("(89*97*(Q$GD$9(*)&AA("(%:(8*$%)*;$8*$::(88*97*79;("*

87GD9&7%8[*

3 _MI*7"+&98*$"(*$*"(8($":;*6"7)D:9[*57*"7D9&%(G,*&%:GD)(*_MI*7"+&98*&%*9;(*HLF0*$))&9&7%$G*

"(87D":(8*B7DG)*+(*%(()()[*X7B(Q("*9;&8*_MI*7"+&9*9(%)8*97*+(*7A*$*+(99("*SD$G&9,*$%)*9;(*

)&AA("(%:(8*B&9;*9;(*76("$9&7%$G*7"+&9*87GD9&7%*$"(*G$"#(*(%7D#;*97*"(SD&"(*9;&8*

&@6G(@(%9$9&7%*97*9;(*.#(%:&(8[**

3 -(B*&%89"D@(%9*:7""(:9&7%8*$%)*)&AA("(%9*7"+&9*87GD9&7%8*$%)*87A9B$"(*8;7DG)*+(*@$)(*

$Q$&G$+G(*A"7@*$*8&%#G(*8&9(*97*(Q$GD$9(*+,*9;(*!/5/5[*

• 8&&#!.,A!A@#$,?&%&A!<O$?@%&!#@%@!A&<,A#z!P0-<&!V&A!(&@A!=V#@%&R!!
3 C7"*6$89*$%)*:D""(%9*@&88&7%8*B(*%(()*$%*$::D"$9(*$%)*89$+G(*B(9*9"76786;("(*

:7""(:9&7%80*$%)*B(*%(()*"(#DG$"*D6)$9(8[*
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3 .*,($"G,*D6)$9(*7A*_$87%O>*$%)*_$87%O<*"$)&7@(9("*6$9;*)(G$,*:7""(:9&7%8*6"7Q&)()*

@7%9;*+(A7"(*9;(*!/5/5*@((9&%#*B7DG)*+(*Q(",*Q$GD$+G([**

• CG!$%!=G&.=O!%,!$?VA,>&!F9]!<,-G$G%&-<(!'&%[&&-!A&G&@A<N!EA,=VGz!dN@%!@A&!G,?&![@(G!%,!
$?VA,>&!%N&!F9]!<,-G$G%&-<(!'&%[&&-!@OO!EA,=VG!@%!O&@G%!%,!&;VO@$-!%N&!#$..&A&-<&G!$-<O=#$-E!
#$..&A&-<&G!$-!%$#&!E@=E&G!<,?V@A$G,-Gz!b,[!<@-![&!&;VO@$-!%N&!#$..&A&-<&G!%,!V='O$<z!

3 `(*8;7DG)*+(*$+G(*97*(a6G$&%*9;(*)&AA("(%:(8*#G7+$G*@($%*8($*G(Q(G*9&@(*8("&(8[*5;(*

)&AA("(%:(8*$@7%#*9;(*#G7+$G*@($%*8($*G(Q(G*9&@(*8("&(8*6"7)D:()*+,*)&AA("(%9*#"7D68*

$"(*G$"#([*/7@(*6"7#"(88*;$8*+((%*@$)(*D%)("89$%)&%#*9;(*)&AA("(%:(80*$%)*9;(*

:776("$9&7%*8;7DG)*+(*:7%9&%D()[*

3 I77Y&%#*7%G,*$9*#G7+$G*@($%*8($*G(Q(G*9&@(*8("&(80*&9*:$%*+(*)&AA&:DG9*97*D%)("89$%)*

)&AA("(%:(8[*F(#&7%$G*@$6*)&AA("(%:(80*89$%)$")&'()*#"&)8*8;7DG)*+(*D8()*97*"(#DG$"G,*

&)(%9&A,*)&AA("(%:(8*+(9B((%*#"7D68*\8((*X(%",*(9*$G[0*8(:9&7%*V[V^[*

• CG!%N&A&!@!-&&#!.,A!%@-#&?!VN@G&G!'&%[&&-!?$GG$,-G!PI@G,-3B/!I@G,-319R/!@-#!$.!G,![N@%!$G!%N&!
@VVA,VA$@%&!#=A@%$,-z!

3 W(:$D8(*B(*$"(*AG,&%#*$*%(B*&%89"D@(%9*$%)*6G$9A7"@0*97*@$&%9$&%*9;(*:7%9&%D&9,*

+(9B((%*_$87%OE*$%)*_$87%O1/*9;(*6("&7)*7A*A7"@$9&7%*AG,&%#O:$G&+"$9&7%*8;7DG)*+(*G7%#*

(%7D#;*97*:7@6G(9(*$*:$G&+"$9&7%[*

3 17%9&%D()*3/J2D"76($%*:776("$9&7%*&8*&@67"9$%9*A7"*&%)(6(%)(%9*$%$G,8&8*$%)*
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#=A$-E!%N&!?&&%$-E*!2-!,-O$-&!>&AG$,-!$G!VO@--&#!%,!'&!@>@$O@'O&!$-!:aLB*!!

2!`=&G%$,-!@A,G&!@',=%!G%@%$G%$<GM?&%A$<G!,.!=G&AG!PI@G,-3L!E&,#&%$<!VN@G&!4U7GR*!!dN@%!$G!%N&!%A&-#!,.!
#@%@!=G@E&!@?,-EG%!%N&!#$..&A&-%!?$GG$,-G!@-#!VN@G&G!,.!%N,G&!?$GG$,-Gz!!C-!,A#&A!%,!=-#&AG%@-#!%N$G!,-!
@!?$GG$,-![$#&!O&>&O/!?&%A$<G!.A,?!@OO!%N&!#@%@!<&-%&AG![,=O#!-&&#!%,!'&!<,OO&<%&#*!!9,!$G!$%!.&@G$'O&!%,!
<,?V$O&!J,$-%/!?=O%$3G&A>$<&/!?&%A$<G!%,!VA,>$#&!e%,%@Of!-=?'&A!,.!=G&AG!%,!%N&!@E&-<$&Gz!!

2OO!<&-%&AG!@A&![,AW$-E!<,-%$-=,=GO(!%,!$?VA,>&!%N&!#@%@!`=@O$%(!@-#!%N&!A&O&>@-<&!,.!%N&!#@%@![$%N!
A&GV&<%!%,!%N&!,V&A@%$,-@O!@VVO$<@%$,-G!@-#!G<$&-<&*!1]9/!$-!V@A%$<=O@A/!$G![,AW$-E!.A,?!$%G!&;V&A%$G&!$-!
@O%$?&%A(!%,!'=$O#!=V!Ö#,[-G%A&@?o!@VVO$<@%$,-!G&A>$<&G!$-!,..GN,A&!,$O!,V&A@%$,-G/!GN$V!A,=%$-E/!G@$O!
A@<&G/!&%<*!

19C70!N@G!#&>&O,V&#!@!-&[![&'!G$%&/!e0<&@-<=AA&-%f!P,<&@-<=AA&-%*$?,G*,AE*@=R/![$%N!#@%@!#$G%A$'=%$,-!
@-#!$-.,A?@%$,-!P$-<O=#$-E!-&[G/!@-$?@%$,-G!@-#!EO,GG@A(R*!_N&!I)]M1127!<,OO@',A@%$,-!N@G!N$ENO$EN%&#!
A&@O3%$?&!=G&G!,.!@O%$?&%A(/![$%N!A&@O3%$?&!#@%@!#$G%A$'=%&#!%NA,=EN!@!#&#$<@%&#!1127![&'!G$%&*!!

@#,#D K5;/&7.()!

_N&!-,[!@--=@O!VA&G&-%@%$,-!'(!G%=#&-%G!$-!%N&!2AE,-@=%$<@!VA,EA@?![@G/!@E@$-/!@!N$ENO$EN%!,.!',%N!%N&!
VO&-@A(!P$-!%N&!:a!c&@AG!9(?V,G$=?R!@-#!%N&!0=%A&@<N!G&GG$,-!P$-!%N&!09_9_!?&&%$-ER*!_N&!G%=#&-%G!
[,-!@!%"*+!@VVA&<$@%$,-!.A,?!%N&!@%%&-#&&G!.,A!%N&!`=@O$%(!,.!G<$&-<&!<,-%&-%/!=G&!,.!%N&!G<$&-%$.$<!
?&%N,#/!@-#!VA&G&-%@%$,-!GW$OOG*!d&!G%A,-EO(!&-#&@>,A!%,!<,-%$-=&!%N$G!V@A%!,.!%N&!VA,EA@?!$-!.=%=A&!
09_9_!?&&%$-EG!P,-!',%N!G$#&G!,.!%N&!2%O@-%$<R*!

_N&! 2AE,-@=%$<@! VA&G&-%@%$,-! #=A$-E! %N&! ,=%A&@<N! G&GG$,-! VA,>$#&#! &;@?VO&G! ,.! [N@%! %N&! G%=#&-%!
V@A%$<$V@-%G! #$#![$%N! %N&! #@%@! VA,>$#&#! ,A![N&-! '=$O#$-E! %N&$A! ,[-! '=,(G! PVA&G&-%&#! '(! YA&-<N! N$EN!
G<N,,O!G%=#&-%G!%N&?G&O>&GR*!9%$OO![$%N$-!%N&!2AE,-@=%$<@!.A@?&[,AW/!%N&!eK%N!1,-%$-&-%f!";V&#$%$,-f!$G!@!
YA&-<N! VA,J&<%! #&G$E-&#! ! %,! G%=#(! @-#! <,OO&<%! #@%@! $-! %N&! )@<$.$<! 0<&@-! eE@A'@E&! V@%<Nf! ,A! eVO@G%$<!
$GO@-#f/!>$@!@-!,<&@-!>,(@E&!<,=VO&#![$%N!%N&!=G&!,.!G@%&OO$%&!#@%@R*!I)]!@-#!@!1@O$.,A-$@!G<N,,O!J,$-&#!$-*!
09_9_!?&?'&AG!@A&![&O<,?&!@-#!&-<,=A@E&#!%,!J,$-!$-!%,,Ñ!
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+&-!b@?O$-E%,-!,.!1127!VA&G&-%&#!%N&$A!12)+"9!P1,O,A@#,!2GG,<$@%$,-!,.!+O@<W!)A,.&GG$,-@O!"-E$-&&AG!
@-#! 9<$&-%$G%GR! $-$%$@%$>&/! e9&@! ]&>&O! "#=<@%$,-! Y,A! 6-#&AA&VA&G&-%&#! 9%=#&-%Gf*! +&-! @-#! +,'! ]&'&-!
,AE@-$h&#!@-!@.%&A‐G<N,,O!G&@! O&>&O!@-#!<O$?@%&!G<$&-<&!<,=AG&/! $-%A,#=<$-E!G%=#&-%G! %,!F@%O@'!@-#!%,!
%N&! &;V&A$?&-%@O! VA,<&GG*! 0%N&A! 09_9_!?&?'&AG! @A&! @OG,! $->,O>&#! $-! @! -=?'&A! ,.! %A@$-$-E! <,=AG&G*!
1,OO&<%$>&O(/![&![,=O#!O$W&!%,!LR!@#>&A%$G&!%N&?!?,A&![$#&O(!P$*&*!,-!%N&!2>$G,/!I)]/!&%<*![&'!G$%&GR/!@-#!
:R! GN@A&! ?@%&A$@O! @-#! ?&%N,#G*! 0-&! &;@?VO&! $G! eW$%<N&-! &;V&A$?&-%f! #&G<A$V%$,-G/! [N$<N! @A&! ,.%&-!
$-.,A?@%$>&!@-#!=G&.=O!&;V&A$?&-%G!%N@%!GN@A&!G<$&-%$.$<!<,-<&V%G![$%N!%N&!E&-&A@O!V='O$<!=G$-E!.@?$O$@A!
?@%&A$@OG!.A,?!N,?&*!

@#,#" 43/(663)5&7.()'!

_N&A&!$G!@!N&$EN%&-&#!$-%&A&G%!'(!%N&!E&-&A@O!V='O$<!<,-<&A-$-E!<O$?@%&!$GG=&G*!d&!.&&O!%N@%!?,A&!&..,A%!
<@-!'&!?@#&!$-!?@W$-E!@O%$?&%A(!?,A&!>$G$'O&!$-!%N$G!.A@?&[,AW*!9,?&!G=<<&GG![@G!#&?,-G%A@%&#!'(!
"92![$%N!@!VA&GG!A&O&@G&!@',=%!%N&!^&-$<&!G(?V,G$=?!@-#!%N&!A&O&@G&!,.!@!-&[!?&@-!G&@!O&>&O!#@%@G&%*!

d&!.&&O!%N@%!%N&!09_9_!?&?'&AG!<@-!?@W&!@!G$E-$.$<@-%!#$..&A&-<&!$-!%N&$A!O,<@O!<,??=-$%$&G!'(!
,AE@-$h$-E!%A@$-$-E!G&GG$,-G!@-#!<O@GG&G!.,A!O,<@O!G<N,,OG!@-#!E&-&A@O!V='O$<!>&-=&G*!_N&![,AW!#,-&!'(!
,%N&A!%&@?!?&?'&AG!<@-!?@W&!%N$G!%@GW!?,A&!@<<&GG$'O&!%,!',%N!%N&!G<$&-%$G%G!@-#!%N&$A!@=#$&-<&G*!_N&!
0=%A&@<N!%&@?!$G![$OO$-E!@-#!@>@$O@'O&!%,!.@<$O$%@%&!%N&G&!$-%&A@<%$,-G*!_N&!#&>&O,V?&-%!,.!$-%&A-@%$,-@O!
<,OO@',A@%$,-G!'&%[&&-!G%=#&-%G!$G!@-,%N&A!@A&@!%N@%!<,=O#!'&!?,A&!#&>&O,V&#!>$@!GN@A&#!A&G,=A<&G!@-#!
<,??=-$<@%$,-*!_A@-GO@%$-E!&#=<@%$,-@O!?@%&A$@OG!$-%,!,%N&A!O@-E=@E&G!<,=O#!'&!@!ÖO,[!N@-E$-E!.A=$%o!,-!
A&G,=A<&3GN@A$-E!%A&&G*!!

]$-W$-E!&..,A%G!'&%[&&-!#@%@!<&-%&AG!$G!@-!@A&@!%N@%!<@-!'&!.=A%N&A!#&>&O,V&#*!_N$G![,=O#!@OG,!'&%%&A!
G&A>&!%N&!=G&AG!'(!VA,>$#$-E!%N&?![$%N!%N&!#@%@!'&G%!.$%%&#!.,A!%N&$A!-&&#G*!

2%!%N&!U@%@!9&A>$<&G!O&>&O/!,O#!?$GG$,-G!-&>&A!#$&Z!@%!O&@G%!%N&!#@%@!A&VA,<&GG$-E!@GV&<%!#,&G!-,%Ñ!_N&!
G=EE&G%$,-![@G!?@#&!%N@%!$%![,=O#!?@W&!G&-G&!%,!%A@-G.&A!%N&!#@%@!VA,<&GG$-E!@-#!A&VA,<&GG$-E!
@<%$>$%$&G!%,!#@%@!<&-%&AG/!@-#!@[@(!.A,?!%N&!VA,J&<%G!%N@%!<=AA&-%O(!.=-#!%N&G&!@<%$>$%$&G*!_N$G!N,O#G!%A=&!
.,A!#@%@!#$G%A$'=%$,-/!@G![&OO*!F@-(!=G&AG!@A&!N$ENO(!$-%&A&G%&#!$-!%N&!O,-E&G%!P?,G%!N,?,E&-&,=GR!%$?&!
G&A$&G!V,GG$'O&*!

@#,#L M3N!O?&))35!K99(07'!

_N&!.,<=G!,.!%N&!,=%A&@<N!%&@?!.,A!%N&!<,?$-E!(&@A![$OO!'&!,-!&#=<@%$,-!@-#!V='O$<!,=%A&@<N/!@G![&OO!@G!
@VVO$<@%$,-G!,=%A&@<N!.,A!@OO!,.!%N&!&;$G%$-E!@-#!=V<,?$-E!,<&@-!@O%$?&%A(!?$GG$,-GvI@G,-3L/!
09_FMI@G,-3:/!I@G,-3B/!9d0_!@-#!9@A@O*!_N&!@-%$<$V@%&#!&O&?&-%G!,.!%N$G!.,<=G!P-,%![$%NG%@-#$-E!-&[!
,VV,A%=-$%$&GR![$OO!$-<O=#&Z!

• I@G,-3:M09_F/!9d0_/!9@A@O!@-#!I@G,-3B!&#=<@%$,-!Q!V='O$<!,=%A&@<N!@-#!@VVO$<@%$,-G!,=%A&@<N!

• 2O%$?&%A(!@-#!?=O%$G&-G,A!@VVO$<@%$,-G!VA,?,%$,-!
• 1,>&A@E&!,.!G<$&-<&!%&@?!A&G&@A<N!@-#!,%N&A!@VVO$<@%$,-G!,-!%N&!d&'!
• )A&G&-%@%$,-G!@',=%!@O%$?&%A(!@-#!@VVO$<@%$,-G!?@#&!@>@$O@'O&!%,!%N&!<,??=-$%(z!

• 1,-%$-=$-E!%N&!e'&@=%$.=O!$?@E&G!.A,?!@O%$?&%A(f!VA,J&<%z!
• 2>$G0<&@-!CVN,-&MCV@#!@VVO$<@%$,-!&;V@-G$,-!
• 2>$G,!0-O$-&!U@%@!";%A@<%$,-!9&A>$<&!%,!'&!,V&-&#!,-O$-&!P:aLBR![$%N!.=OO!#@%@'@G&!

• I)]oG!@--=@O!1O$?@%&!U@(!&>&-%!P<,-%$-=&#R!
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EHLH _#$)&V#$9&+12#&8),;("4<&$%;&]--91"$41,%<&
1;$&"8Z!2@&G&(*W"7%%("0*_DG&$*C&#$*/$G)$%$0*H"(##*_$:7+80*_7;%*I&GG&+"&)#(*

0-!_N=AG#@(!:K!9&V%&?'&A!:aL:!%N&!-&@A!A&@O3%$?&!P87_R!VA,#=<%G!@-#!@VVO$<@%$,-G!GVO$-%&A!G&GG$,-![@G!
N&O#! @%! %N&! ^&-$<&! 09_9_*! _N&! G&GG$,-! <,-G$G%&#! ,.! \! ,A@O! @-#! La! V,G%&A! VA&G&-%@%$,-G*! _N&A&![@G! @!
A,=-#!%@'O&!#$G<=GG$,-!%N&!.,OO,[$-E!@.%&A-,,-/!@-#!87_!A&<,??&-#@%$,-G![&A&!E@%N&A&#!.,A!%N&!.$-@O!
VO&-@A(! G&GG$,-*! _N$G! GVO$-%&A! G&GG$,-! &-<,?V@GG&#! @![$#&! >@A$&%(! ,.! %,V$<G/! #&?,-G%A@%$-E! %N&!'A,@#!
=G&!,.!G@%&OO$%&!@O%$?&%A(!#@%@!.,A!,V&A@%$,-@O!@VVO$<@%$,-G*!_,V$<G! $-<O=#&#!87_!VA,#=<%! $?VA,>&?&-%G!
@-#!,V&A@%$,-@O!`=@O$%(!@GG&GG?&-%/!&-N@-<&#!?,-$%,A$-E!,.! EO,'@O! O@W&G!@-#! A&G&A>,$AG/!,'G&A>@%$,-G!
#=A$-E!&;%A&?&!&>&-%G!G=<N!@G!N=AA$<@-&G!@-#!%G=-@?$G/!@-#!$-<O=G$,-!,.!#@%@!.A,?!-&[!?$GG$,-G!G=<N!
@G!1A(,G@%3:/!9272]M2O%$i@!@-#!1Y092_*!

@#D#$ <0&?!O03'3)7&7.()'!P.)!'3''.()!(0530QR!

1) SSALTO/DUACS: STATUS ON THE REAL TIME SYSTEM UPGRADES AND 
IMPACT OF THE ALTIMETRY CONSTELLATION EVENTS (FAUGERE ET AL.) 

_N$G!VA&G&-%@%$,-!#$G<=GG&#!=VEA@#&G!%,!%N&!1]9M18"9!#&>&O,V&#!992]_0MU6219!@O%$?&%A(!VA,<&GG$-E!
G(G%&?*!_N&!O,GG!,.!"->$G@%!,-!"@G%&A/!:aL:/!@-#!%N&!?,>&?&-%!,.!I@G,-3L!%,!@!-&[!E&,#&%$<!,A'$%!,-!aK3
F@(3:aL:!N@G!A&`=$A&#!<N@-E&G!%,!%N&!VA,<&GG$-E!,.!@O%$?&%A(!<,-G%&OO@%$,-!#@%@/!-,%@'O(!%N&!$-<O=G$,-!
,.!1A(,G@%3:!#@%@!.,A!87_!VA,<&GG$-E!PY$E=A&!LBR*!_N&!<A$%$<@O$%(!,.!%N&!=V<,?$-E!2O%$i@!@-#!9&-%$-&O3B!
?$GG$,-G![@G!G%A&GG&#/!@-#!%N&!V,GG$'$O$%(!,.!$-<O=G$,-!,.!1N$-&G&!bc3:2!#@%@![@G!#$G<=GG&#*!9&>&A@O!
$?V,A%@-%!=V#@%&G!@A&!VO@--&#!.,A!:aLBZ!A&@O3%$?&!,-3#&?@-#!PA&E$,-@OzR!VA,#=<%G/!@!U6219!N$EN3
.A&`=&-<(!#(-@?$<!,<&@-!<,AA&<%$,-!PU21R!.,A!A&@O3%$?&!9]2!VA,#=<%G/!@-#!@!<,?VO&%&!A&VA,<&GG$-E!
'@G&#!,-!@!:a3(&@A!A&.&A&-<&!V&A$,#*!

'

Y$E=A&!LB*!1,-%A$'=%$,-!,.!&@<N!,V&A@%$,-@O!@O%$?&%A(!?$GG$,-!%,!%N&!992]_0MU6219!G(G%&?!$-!:aL:*!

2) THE USE OF NRT ALTIMETER WIND AND WAVE PRODUCTS AT ECMWF 
(ABDALLA ET AL.)  

_N$G!VA&G&-%@%$,-!#$G<=GG&#!%N&!=G&!,.!I@G,-3L/!I@G,-3:!@-#!"->$G@%!#@%@!$-!%N&!"1FdY!d2F![@>&!
?,#&O/!.,A!',%N!@GG$?$O@%$,-!@-#!>&A$.$<@%$,-*!]@%&-<(!,.!%N&!#@%@!$G!@!W&(!$GG=&!E$>&-!%N&!A=-%$?&!
G<N&#=O&!,.!%N&!?,#&OG!@%!"1FdY*!)A&G&-%O(!,-O(!I@G,-3:!#@%@!@A&!'&$-E!@GG$?$O@%&#/!@.%&A!%N&!O,GG!,.!
"->$G@%!@-#!?,>&?&-%!,.!I@G,-3L!%,!@!E&,#&%$<!,A'$%/!'=%!I@G,-3L!#@%@![$OO!'&E$-!%,!'&!@GG$?$O@%&#!@E@$-!
-&;%!(&@A*!2GG$?$O@%$,-!,.!%N&!87_!9db!N@G!@!V,G$%$>&!$?V@<%!,-!%N&!d2F!?,#&O!PY$E=A&!LDR*!
1,?V@A$G,-G!,.!"1FdY!?,#&O![$-#!GV&&#G!>G*!@O%$?&%A(![@G!@OG,!#$G<=GG&#*!
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'

Y$E=A&!LD*!1,?V@A$G,-!,.!9db!#@%@!.A,?!"1FdY!d2F!?,#&O!>G*!I@G,-3L/!I@G,-3:!@-#!"->$G@%*!

3) ASSIMILATION OF ALTIMETERS AND ASAR WAVE DATA IN THE WAVE MODEL 
MFWAM: PREPARATION STUDY RELATED TO CFOSAT MISSION (AOUF ET AL.) 

_N$G!VA&G&-%@%$,-!&;@?$-&#!%N&!'&-&.$%G!,.!',%N!@O%$?&%A(!@-#!2927!#@%@!$-!%N&!Fm%m,3YA@-<&![@>&!
?,#&O!PFYd2FR!@-#!@!O,,W!@N&@#!%,!%N&!%(V&!,.![@>&!GV&<%A@O!#@%@!%N@%!%N&!9dCF!$-G%A=?&-%!$-!
1Y092_![$OO!VA,>$#&*!2-@O(G&G!'@G&#!,-!"->$G@%oG!2927![@>&!GV&<%A@!$-!%N&!-&[!FYd2F!?,#&O!
#&?,-G%A@%&!%N&!'&-&.$%!%,!9db!VA&#$<%$,-G!PY$E=A&!LHR*!2GG$?$O@%$,-!,.!#$A&<%$,-@O![@>&!GV&<%A@!
$?VA,>&G!%N&!&G%$?@%$,-!,.!V&@W!V&A$,#!'(!p!:aq/!<,?V@A$-E!%N&!?,#&O!%,!'=,(!#@%@*!

!

Y$E=A&!LH*!U$..&A&-<&G!'&%[&&-!FYd2F!?,#&O![$%NM[$%N,=%!@GG$?$O@%$,-!,.!G(-%N&%$<!1Y092_!GV&<%A@Z!$?V@<%!,-![@>&!N&$EN%!
@-#![@>&!V&A$,#*!

4) SSH IMPLICATION FOR OPERATIONAL PREDICTION (JACOBS & LILLIBRIDGE) 

_N$G!VA&G&-%@%$,-!$OO=G%A@%&#!%N&!$?V,A%@-<&!,.!@O%$?&%A(!$-!-=?&A$<@O!,<&@-!?,#&O$-E/!<,?V@A&#!%,!$-!
G$%=!?&@G=A&?&-%G!@O,-&*!99b!#@%@!.A,?!@O%$?&%A(!$-.O=&-<&!%N&!G='G=A.@<&!%&?V&A@%=A&/!G@O$-$%(!@-#!
E&,V,%&-%$@O!.$&O#G!?=<N!?,A&!G%A,-EO(!%N@-!99_/!G&@!G=A.@<&!G@O$-$%(/!@-#!&>&-!g+_!%&?V&A@%=A&!VA,.$O&G!
PY$E=A&!LTR*!+@G$<@OO(/![$%N!-,!@O%$?&%A(!#@%@!%N&!,<&@-!?,#&OG!N@>&!-,!GW$OO*!b,[&>&A/!$-!,A#&A!%,!
VA,V&AO(!<@V%=A&!?&G,G<@O&!.&@%=A&G!@!?$-$?=?!,.!B!-@#$A3,-O(!@O%$?&%&AG!@A&!A&`=$A&#/!V@A%$<=O@AO(!.,A!
&G%$?@%&G!,.!?$;&#!O@(&A!#&V%N*!C-!%N@%!G&-G&!%N&!<,-%A$'=%$,-!,.!1A(,G@%3:![@G!@<W-,[O&#E&#/![$%N!%N&!
O,GG!,.!"->$G@%!@-#!G='3,V%$?@O!G@?VO$-E!.A,?!%N&!I@G,-3L!E&,#&%$<!?$GG$,-*!
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!

Y$E=A&!LT*!^@A$@-<&!A&#=<%$,-!$-!8@>(!bc10F!?,#&OZ!>&A%$<@O!G&<%$,-G!,.!_&?V&A@%=A&/!9@O$-$%(!@-#!U(-@?$<!b&$EN%!
P4&,V,%&-%$@OR!GN,[$-E!O@AE&G%!$?VA,>&?&-%!.A,?!@GG$?$O@%$,-!,.!!99b*!

5) PREDICTABILITY OF THE MIDDLE ATLANTIC BIGHT SHELF BREAK FRONT 
GIVEN SATELLITE DATA (ZAVALA-GARAY ET AL.) 

_N&!8d!2%O@-%$<!9N&O.M9O,V&!.A,-%/!@-#!.,A&<@G%G!.,A!$%G!V,G$%$,-!'@G&#!,-!%N&!7=%E&AG!70F9!?,#&O/!
[&A&!#$G<=GG&#!$-!%N$G!VA&G&-%@%$,-*!2O%$?&%A(!#@%@!@A&!A&VA,<&GG&#!%,!A&<,>&A!@G!?=<N!@G!V,GG$'O&!
@VVA,@<N$-E!%N&!<,@G%!$-!%N&!F$#32%O@-%$<!+$EN%!A&E$,-*!_,%@O!99b/!$-<O=#$-E!@!A&E$,-@O!?&@-!#(-@?$<!
%,V,EA@VN(/!@A&!@GG$?$O@%&#!@O,-E![$%N!G@%&OO$%&!99_!#@%@!$-%,!%N&!DU^@A!?,#&O*!2-!$?V,A%@-%!G%&V!$-!%N&!
@GG$?$O@%$,-!$G!%N&!A&#=<%$,-!$-!'$@G&G!@%%@$-&#!'(!A&VO@<$-E!%N&!bc10F!G&@G,-@O!G$E-@O![$%N!,-&!'@G&#!
,-!O,<@O!,'G&A>@%$,-G*!C-<A&@G&#!<,AA&O@%$,-G!@-#!A&#=<&#!7F9!#$..&A&-<&G!'&%[&&-!%N&!@O%$?&%A(!@-#!
?,#&O!@A&!@<N$&>&#![$%N!@GG$?$O@%$,-!,.!99b!Q!99_!PY$E=A&!LKR*!

!

Y$E=A&!LK*!!1,AA&O@%$,-!@-#!7F9!#$..&A&-<&G!'&%[&&-!I@G,-!@O%$?&%A(!@-#!70F9!?,#&O!99b2![$%NM[$%N,=%!@GG$?$O@%$,-*!

!
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6) APPLICATION OF NEAR-REAL TIME SATELLITE ALTIMETRY FOR INITIALIZING 
THE OCEAN COMPONENT OF COUPLED TROPICAL CYCLONE-OCEAN FORECAST 
MODELS (YABLONSKY & GINIS) 

_N&!=%$O$%(!,.!87_!@O%$?&%A(!#@%@!$-!@!<,=VO&#!,<&@-M@%?,GVN&A$<!N=AA$<@-&!?,#&O![@G!GN,[-!$-!%N$G!
VA&G&-%@%$,-*!_N&!%A,V$<@O!<(<O,-&!?,#&O!$G!.,A<&#!'(!%N&!,<&@-$<!',=-#@A(!<,-#$%$,-G!'&O,[/!@-#!%N&!
$-<O=G$,-!,.!@O%$?&%A(!#@%@!$?VA,>&G!%N&!@<<=A@<(!,.!%N&!99_!.$&O#!$-!%N&!,<&@-!?,#&O!PN&A&!%N&!)A$-<&%,-!
0<&@-!F,#&OR*!_N&!-&E@%$>&!.&&#'@<W!,.!,<&@-!G=A.@<&!<,,O$-E!#=&!%,!&>@V,A@%$>&!N&@%!O,GG&G!%,!%N&!
N=AA$<@-&!-&&#!%,!'&!$-<O=#&#!P>G*!@!G%@%$<!99_!.$&O#R*!^&A%$<@O!?$;$-E!@-#!=V[&OO$-E!$-!%N&!G=A.@<&!?$;&#!
O@(&A!',%N!<,,O!%N&!,<&@-!#=A$-E!%N&!G%,A?oG!V@GG@E&*!_N$G![@G!$OO=G%A@%&#!'(!@!G%A$W$-E!@-$?@%$,-!'@G&#!
,-!b=AA$<@-&!i@%A$-@!PY$E=A&!L\R*!)O@-G!@A&!=-#&A[@(!%,!?,>&!.A,?!%N&!<=AA&-%!Ö.&@%=A&3'@G&#o!?,#&O!
$-$%$@O$h@%$,-!%,!@!bc10F3'@G&#!?,#&O!G=<N!@G!8022oG!7_0Y934O,'@O*!!

!

Y$E=A&!L\*!!99_!.$&O#!.A,?!<,=VO&#!)0F3_1!?,#&O!.,A!b=AA$<@-&!i@%A$-@/!$OO=G%A@%$-E!Ö<,O#![@W&o!@.%&A!V@GG@E&!,.!%N&!%A,V$<@O!
<(<O,-&*!

7) ASSESSMENT OF CRYOSAT SEA LEVEL ANOMALY USING HF RADAR AND SST 
IMAGERY (GRIFFIN & CAHILL)  

C-!%N$G!VA&G&-%@%$,-!%N&!'&-&.$%!,.!1A(,G@%3:!@O%$?&%A(!$-!%N&!19C70!CF09!,<&@-!?,-$%,A$-E!G(G%&?![@G!
@GG&GG&#!'(!<,?V@A$G,-G![$%N!<,@G%@O!A@#@A!#@%@!@-#!99_!.$&O#G*!_N&!G@?VO$-E!V@%%&A-!,.!1A(,G@%3:!O&@#G!
%,!@!Ö?,>$-E!GV,%O$EN%o!,.!N$EN!#&-G$%(!?&@G=A&?&-%G!N@O.!%N&!%$?&/!@-#!-&@AO(!-,!?&@G=A&?&-%G!
,%N&A[$G&*!8,-&%N&O&GG/![N&-!VA&G&-%!%N&!9]2!#@%@!.A,?!1A(,G@%3:!$-<A&@G&G!%N&!@'$O$%(!,.!%N&!G(G%&?!%,!
?,-$%,A!?&G,G<@O&!.&@%=A&G/!@G!$OO=G%A@%&#!'(!<,?V@A$G,-G![$%N!<,@G%@O!bY!A@#@A!@-#!#A$.%&AG!,..!9d!
2=G%A@O$@!PY$E=A&!LSR*!
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!

Y$E=A&!LS*!!99b!P<,-%,=AGR!.A,?!I@G,-3LMI@G,-3:M1A(,G@%3:!,>&AO@$#!,-!99_!.A,?!CF09!G(G%&?!,..!9d!2=G%A@O$@*!7&#!Q!+O=&!
@AA,[G!GN,[!G=A.@<&!<=AA&-%!@G!?&@G=A&#!'(!1,@G%@O!bY!A@#@A*!

8) COULD SATELLITE ALTIMETRY HAVE IMPROVED EARLY DETECTION AND 
WARNING OF THE 2011 TOHOKU TSUNAMI? (HAMLINGTON ET AL.)  

C-!%N&!.$-@O!,A@O!VA&G&-%@%$,-!.,A!,=A!GVO$-%&A!G&GG$,-/!%N&!@VVO$<@%$,-!,.!@O%$?&%A(!#@%@!%,!%N&!%G=-@?$!
#&%&<%$,-!VA,'O&?![@G!&;@?$-&#*!2O%N,=EN!%N&!<=AA&-%!<,-G%&OO@%$,-!,.!-@#$A!@O%$?&%&AG!$G!$-G=..$<$&-%!%,!
VA,>$#&!@-!&@AO(![@A-$-E!G(G%&?!.,A!%G=-@?$G/!%N$G!G%=#(!&;@?$-&G!%N&!A,O&!%N@%!@O%$?&%A(!<,=O#!VO@(!$-!
@=E?&-%$-E!%N&!&;$G%$-E!G(G%&?!,.!?,#&OG!@-#!U27_!'=,(G*!Y,A!O@AE&!%G=-@?$G/!%N&!G$E-@O!<@-!'&!
#$G<&A-&#!.A,?!%N&!'@<WEA,=-#!?&G,G<@O&!.$&O#/!@-#!%N&!`=&G%$,-!'&<,?&G![N&-/!-,%!$./!%N@%!G$E-@O!<@-!
'&!#&%&<%&#!'(!%N&!@O%$?&%A(!<,-G%&OO@%$,-*!99b2!#@%@!A&O@%$>&!%,!@!G?,,%N&#!@>&A@E&!,.!%N&!VA&>$,=G!:!
<(<O&G![&A&!<,?V@A&#![$%N!8022oG!F09_!%G=-@?$!?,#&O!.,A!%N&!<@G&!,.!%N&!:aLL_,N,W=!%G=-@?$!
PY$E=A&!:aR*!2O,-E!%A@<W!?&@G=A&?&-%G!VA,>$#&!@!O@AE&A/!<A,GG3G&<%$,-@O!>$&[!,.!@!VA,V@E@%$-E!%G=-@?$/!
VA,>$#$-E!$-.,A?@%$,-!%N@%!<@--,%!'&!,'%@$-&#!.A,?!U27_!'=,(G!@O,-&*!

!

Y$E=A&!:a*!!"->$G@%!99b!#@%@!>G*!F09_!%G=-@?$!?,#&O!@.%&A!:aLL!I@V@-&G&!&@A%N`=@W&!

!
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@#D#+ O('730!O03'3)7&7.()'R!

P1) MONITORING MARINE DEBRIS FROM THE MARCH 11, 2011 TSUNAMI IN 
JAPAN WITH THE DIAGNOSTIC MODEL OF SURFACE CURRENTS (MAXIMENKO ET 
AL.) 

F&@-!#(-@?$<!%,V,EA@VN(/!87_!@O%$?&%&A!9]2!@-#![$-#!#@%@!.A,?!G<@%%&A,?&%&AG![&A&!=G&#!$-!%N&!
#$@E-,G%$<!916U!?,#&O!%,!G$?=O@%&!?,%$,-!,.!N&%&A,E&-&,=G!?@A$-&!#&'A$G!.A,?!%N&!:aLL!%G=-@?$!$-!
I@V@-*!_N&!&..&<%!,.![$-#!.,A<$-E!,-!,'J&<%G![$%N!N$EN!VA,.$O&![@G!G$?=O@%&#!'(!@##$-E!@![$-#@E&!
<,?V,-&-%!%,!N&!916U3&G%$?@%&#!#A$.%!>&O,<$%$&G*!F,#&O!A&G=O%G![&A&!<,-.$A?&#!`=@O$%@%$>&O(!'(!%N&!
9=??&A!:aL:!G=A>&(!,.!%N&!8,A%N!)@<$.$<!@-#!@#&`=@%&O(!A&.O&<%!%N&!%$?&O$-&!,.!%G=-@?$!#&'A$G!O@-#.@OO!
,-!%N&!69M1@-@#@![&G%!<,@G%!@-#!$%G!A&<&-%!@AA$>@O!$-!b@[@$$!PY$E=A&!:LR*!

!

Y$E=A&!:L*!!2',>&/![$-#@E&!,.!?,#&O!%A@<&A!.,A!9&V%&?'&A!:aL:/!'&O,[!G,?&!&;@?VO&G!,.!#&'A$G!,'J&<%G!

P2) OBSERVATORY AND RESEARCH ON EXTREME PHENOMENA OVER THE 
OCEANS (ORPHEO) (QUILFEN ET AL.) 

_N&!VA,J&<%!07)b"0!@$?G!%,!N&OV!'&%%&A!<N@A@<%&A$h$-E!@-#!.,A&<@G%$-E!&;%A&?&!VN&-,?&-@!%NA,=EN!
%N&!=G&!,.!?=O%$3G@%&OO$%&!@-#!$-3G$%=!?&@G=A&?&-%G!@-#!%N&!#&>&O,V?&-%!,.!#&?,-G%A@%$,-!%,,OG*!2!<@G&!
G%=#(![@G!GN,[-!$-!%N$G!V,G%&A!O,,W$-E!$-%,!N=AA$<@-&!G$E-@%=A&G!$-!%N&!2?@h,-30A$-,<,!VO=?&/!
GV&<$.$<@OO(!.,A!N=AA$<@-&!CE,A!P9&V%&?'&A!:aLa/!Y$E=A&!::R*!_N&![@W&G!,.!#$..&A&-%!V@A@?&%&AG![&A&!
?,-$%,A&#!=G$-E!#$..&A&-%!G&-G,AGZ!99_!P_FCM2F97R/!99b!PI@G,-3L!@-#!:R!@-#!999!P9F09R!@-#!<,-%A@G%&#!
[$%N!$-3G$%=!>&A%$<@O!$-.,A?@%$,-/!GN,[$-E!N,[!%N$G!.A&GN![@%&A!V,,O!$G!@..&<%&#*!C%![@G!GN,[-!%N@%!%N&!
99b![@W&!GN,[G!@G!@!O@AE&!%NA,=EN!@O,-E!%N&!N=AA$<@-&!%A@<W/![N$<N!<@-!V&AG$G%!.,A!?,-%NG!@-#!?,#$.(!
%N&!<,=AG&!,.!%N&!N=AA$<@-&!G&@G,-*!!
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!

Y$E=A&!::*!!99b![@W&!.A,?!I@G,-L!@-#!I@G,-:!?&@G=A&?&-%G!,-!%N&!2?@h,-30A$-,<,!VO=?&/!@.%&A!%N&!V@GG@E&!,.!CE,A!P:aLaR*!

P3) THE NEAR REAL-TIME GLOBAL RESERVOIR AND LAKE MONITOR (BIRKETT 
ET AL.) 

_N$G!V,G%&A!<,>&A&#!@!G(G%&?!.,A!87_!@O%$?&%A$<!?,-$%,A$-E!,.!%N&!O@AE&G%!O@W&G!@-#!A&G&A>,$AG!@A,=-#!
%N&![,AO#/!=G$-E!87_!#@%@!.A,?!%N&!I@G,-3:M09_F!?$GG$,-/!VO=G!N$G%,A$<@O!%$?&!G&A$&G!.A,?!!
_,V&;M),G&$#,-/!I@G,-3L!@-#!4Y0M"8^C92_!?$GG$,-G*!Y,A!>@O$#@%$,-/!A@#@A!O$#@A!@-#!EA,=-#3'@G&#!#@%@!
G&%G!@A&!=G&#!.,A!A&O@%$>&!,A!@'G,O=%&!>@O$#@%$,-!&;&A<$G&G*!_N&!V,G%&A!A&V,A%&#!,-!V&A.,A?@-<&!
&>@O=@%$,-G!,.!%N&!#$..&A&-%!$-V=%!#@%@!G&%G/!@G![&OO!@G!.=%=A&!G%&VG!'@G&#!,-!@##$%$,-@O!G<$&-<&!
A&`=$A&?&-%G!@-#!&-#3=G&A!-&&#G*!

P4) CONTRIBUTION OF THE SARAL/ALTIKA MISSION FOR SEA-STATE ANALYSIS 
AND PREDICTION AT MESOSCALE AND IN COASTAL ZONES (LEFEVRE ET AL.) 

d,AW!@%!Fm%m,3YA@-<&!GN,[G!%N@%!9272]M2O%$W@![$-#!@-#![@>&!?&@G=A&?&-%G!@A&!&;V&<%&#!%,!VA,>$#&!
@-!$?V,A%@-%!<,-%A$'=%$,-/!&GV&<$@OO(!$-!<,@G%@O!@A&@G/!$-!%NA&&![@(G*!Y$AG%/!%N&(![$OO!'&!@!>&A(!E,,#!
A&.&A&-<&!.,A!>@O$#@%$,-!,.!N$EN!GV@%$@O!A&G,O=%$,-![$-#G!.A,?!@%?,GVN&A$<!?,#&OG!P270F"3d&G%&A-!
F&#$%&AA@-&@-R*!9&<,-#/!%N&(![$OO!'&!=G&#!$-!%N&!>@O$#@%$,-!,.!?,#&O![@>&G!PFYd2F![$%N!-&[!VN(G$<GR*!
Y$-@OO(/!%N&(!@A&!&;V&<%&#!%,!<,-%A$'=%&![$%N!,%N&A!@O%$?&%&AG!%,!'&%%&A!=-#&AG%@-#$-E!N,[![@>&G!N@>&!
@-!$?V@<%!,-!%=A'=O&-%!.O=;&G*!

P5) NEAR REAL-TIME JASON-2 PRODUCT OPERATIONS (FIGA-SALDAÑA ET AL.) 

_N$G!V@V&A!#$G<=GG&#!%N&!#A$>$-E!.@<%,AG!@-#!<N@OO&-E&G!@%!8022!@-#!"6F"_92_/!,.!-&@A!A&@O3%$?&!
VA,#=<%!VA,<&GG$-E/!#$GG&?$-@%$,-!@-#!?,-$%,A$-E!.,A!I@G,-3:*!_N&!?,G%!$?V,A%@-%!@GV&<%GM#A$>&AG!,.!
%N&!I@G,-3:!,V&A@%$,-G!@A&!%$?&O$-&GG/!-&@A!A&@O3%$?&!?,-$%,A$-E!,.!VA,#=<%!`=@O$%(!P$*&*/!#&%&<%$,-!,.!
<N@-E&GR!@-#!E&-&A$<!%,,OG!G=$%@'O&!.,A!?@-(!<=AA&-%!@O%$?&%A(!?$GG$,-G*!";@?VO&G!,.!%N&G&!%,,OG!@A&!P@R!
87_2^9!PY$E=A&!:BR/!@!?=O%$3?$GG$,-!VA,#=<%!`=@O$%(!#$GVO@(!@-#!?,-$%,A$-E!G(G%&?/!P'R!%N&!F&%G<A$V%/!
[N$<N!VA,>$#&G!V@%N!#&O@(!<,AA&<%$,-G!.,A!I@G,-3:!@-#!,%N&A!@O%$?&%A(!?$GG$,-G!@-#!P<R!@!4)93'@G&#!)0U!
G&A>$<&!VA,>$#$-E!@-!$-#&V&-#&-%!@<<=A@%&!,A'$%!#&%&A?$-@%$,-!.,A!]"0!?$GG$,-G/!$-<O=#$-E!GV&<$.$<@OO(!
I@G,-3:*!!_N&!&?VN@G$G!$G!,-!G=G%@$-@'O&!,V&A@%$,-G/!<,-%$-=,=G!#&>&O,V?&-%!@-#!O&@A-$-E*!
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!

Y$E=A&!:B*!!";@?VO&!,.!$?V@<%!,.!@!GV@<&<A@.%!?@-,&=>A&!@-#!,.!%N&!$?VO&?&-%@%$,-!,.!%N&!4U73U!G%@-#@A#!$-!%N&!-&@A!A&@O!
%$?&!VA,#=<%G!P04U7R/!@G!G&&-!%N&!99b2!@-#!99+!,A'$%!G%@%$G%$<G/!#$GVO@(&#!'(!%N&!87_2^9!,V&A@%$,-@O!VA,#=<%!`=@O$%(!

?,-$%,A$-E!G(G%&?*'

P6) JASON-2 GPS BASED OGDR PRODUCTS (ANDRES ET AL.) 

"6F"_92_!N@G!&G%@'O$GN&#!@!-&@A!A&@O3%$?&!)0U!&->$A,-?&-%!#&G$E-&#!$-$%$@OO(!.,A!F"_0)!@-#!
$-G%@-%$@%&#!&;V&A$?&-%@OO(!.,A!I@G,-3:*!C%!'&-&.$%G!.A,?!,V&A@%$,-@O!4729!498!#@%@!VA,>$#&#!'(!"92*!
_N&!G(G%&?!@OO,[G!%N&!-&@A!A&@O3%$?&!?,-$%,A$-E!@-#!>@O$#@%$,-!,.!%N&!04U7!,A'$%!<,?V=%&#!,-3',@A#!
'(!%N&!U07C9MUC0U"!G(G%&?*!";@?VO&G!,.!G<&-@A$,G![N&A&!$%![@G!V@A%$<=O@AO(!=G&.=O![&A&!E$>&-/!&*E*/!
GV@<&<A@.%!?@-&=>&AG!PY$E=A&!:DR*!Y,A!I@G,-3:/!%N&!@<<=A@<(!,.!%N&!"6F"_92_!4)9!,A'$%G!<,?V@A&![&OO!
[$%N!%N&!I)]!4)9!,A'$%G!@-#![$%N!%N&!F0"*!_N$G!$G!@!?=O%$3?$GG$,-!%,,O!G=$%@'O&!.,A!<=AA&-%!@-#!.=%=A&!
@O%$?&%A(!?$GG$,-G!PI2B/!I219/!9BR!@-#!%N&!,V%$,-!&;$G%G!%,!VA,>$#&!%N$G!,A'$%!%,!=G&AG!$-!-&@A!A&@O3%$?&*!

!

Y$E=A&!:D*!!1,?V@A$G,-!,.!#$..&A&-%!A@#$@O!,A'$%!G,O=%$,-G!$-!%N&!&>&-%!,.!@!I@G,-3:!GV@<&<A@.%!?@-,&=>A&*!

P7) SSALTO/DUACS – TOWARDS REGIONAL PRODUCTS (PUJOL ET AL.) 

2.%&A!(&@AG!,.!>&A(!G=<<&GG.=O!?=O%$3?$GG$,-!EO,'@O!VA,#=<%G/!U6219!$G!E,$-E!A&E$,-@O/!G%@A%$-E![$%N!@!.&[!
G&O&<%&#!@A&@G*!]&>&O!:MBMD!VA,#=<%G!@A&!%=-&#!.,A!GV&<$.$<!@A&@G/!$-!V@A%$<=O@A!,V%$?$h$-E!G&>&A@O!
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E&,VN(G$<@O!<,AA&<%$,-G/!=G$-E!<=G%,?$h&#!&#$%$-E!<A$%&A$@!@-#!?@VV$-E!<,AA&O@%$,-!G<@O&G*!_N&G&!
VA,#=<%G!?@W&!V,GG$'O&!@!'&%%&A!A&G%$%=%$,-!,.!?&G,G<@O&!VN&-,?&-@/![N$<N!$G!'&%%&A!G=$%&#!.,A!A&E$,-@O!
#@%@!@GG$?$O@%$,-*!

P8) A KERGUELEN REGIONAL SEA LEVEL PRODUCT TO SUPPORT THE KEOPS2 
EXPERIMENT (PUJOL ET AL.) 

_N&!i"0)9:!<@?V@$E-!$-!8,>&?'&A!:aLL![@G!@!?=O%$3#$G<$VO$-@A(!,<&@-,EA@VN$<!<@?V@$E-!A&O($-E!,-!
N$EN!`=@O$%(!G@%&OO$%&!#@%@*!0V%$?$h&#!U6219!VA,#=<%G![&A&!E&-&A@%&#!.,A!%N$G!@A&@!.,A!FU_/!@O,-E3%A@<W!
@-#!EA$##&#!9]2!@-#!2U_/!@G![&OO!@G!,%N&A!#&A$>&#!VA,#=<%G!G=<N!@G!E&,G%A,VN$<!<=AA&-%G!@-#!%,%@O!
G=A.@<&!<=AA&-%G*!_N&!VA,#=<%G![&A&!=G&#!'&.,A&!@-#!#=A$-E!%N&!<@?V@$E-!$-!A&@O!%$?&/!.,A!VO@--$-E!
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