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AD;C897DG<J!A;:K79!C8AD!79AG!B=!E=9;M=<=E!BJ!D@=!(5,!DG!D@=!"!?=99L!8A8799J!BJ!D@=!1k!



! RT!

CG9=?89=A!W,*fSd,*fmX!GK!D@=!(5,L!H@;?@!;KD=<7?D!H;D@!D@=!,*Rf!?G<̂=?=IDG<!GK!D@=!"!

?=99>!"@;A!9=7EA!DG!"!?=99!?9GK79!=]I7KA;GK!7KE!E=I=KE;K:!GK!H@;?@!;KK7D=!?JDGN;K=A!7<=!

I<GE8?=EL!E;FF=<=KD;7D;GK!;KDG!=FF=?DG<!"!?=99A!A8?@!7A!"!@=9I=<!W"@X!G<!"!<=:897DG<J!W"<=:X!

?=99A!W/;:8<=!T>UX>!*=I=KE;K:!GK!D@=!7KD;:=K!I<=A=KD=EL!D@=!?GÂD;C897DG<A!7KE!?JDGN;K=A!
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AJK=<:J! ;A! GFD=K!F7<!CG<=! ?<;D;?79>! "@=<=! @7M=! B==K! C7KJ! @JIGD@=A=A! 7A! DG! H@J! D@;A!

G??8<AL!A8?@!7A!E7C7:=!DG!D@=!=I;D@=9;8CL!7KE!?JDGN;K=!ADG<CA>!#GH=M=<L!CG<=!<=?=KD9JL!

;CI7;<=E!;CC8K=!<=AIGKA=A!@7M=!B==K!;CI9;?7D=E!rlkLcTT_cTls>!

! !



! ck !

T>l!+&*$'.!/&%!-)/'0$)3(!4-%0.!-)/$,"-&) !

+7KJ!AD8E;=A!I=<FG<C=E!;K!D@;A!F;=9E!7<=!I=<FG<C=E!;K!7K;C79!CGE=9AL!I7<D;?897<9J!C;?=!

rTSRLcTm_cTUs>!(9D@G8:@!D@=A=!CGE=9A!I<GM;E=!8A=F89!;KA;:@DA!;KDG!*2!;*;3 !<=AIGKA=AL!D@=!

<=A=7<?@!?7K!GFD=K!B=!?GKD<7E;?DG<J!rTSRLcTmsL!H;D@!D@=!<=9=M7K?=!GF!CG8A=!CGE=9A!B=;K:!

?799=E!;KDG!e8=AD;GK!rcRSLcRTs>!( !AD8EJ!H@;?@!?GCI7<=E!;CC8K=!<=AIGKA=A!GF!97BG<7DG<J!

C;?=!DG!D@GA=!GF!H;9E!C;?=!FG8KE!AD<;N;K:!E;FF=<=K?=A!B=DH==K!D@=C!7KE!e8=AD;GK=E!KGD!

GK9J!D@=!<=9=M7K?=!GF!8A;K:!97BG<7DG<J!C;?=!DG!CGE=9!@8C7K!<=AIGKA=AL!B8D!79AG!DG!CGE=9!

H;9E!C;?=!<=AIGKA=A!rcRRs>!(EE;D;GK799JL!NKG?NÊGHK!G<! :=K=̂E=F;?;=KD!C;?=!7<=!GFD=K!
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T>l!C9!A?<=Ĥ?7I!C;?<GD8B=! kR>mUR>SSl!
l!C9!I;I=DD=! fm>TRlc>SST!



! jm!

TS!C9!I;I=DD=! fm>TRlj>SST!
Rl!C9!I;I=DD=! fm>Tmfl>SST!
5;I=DD=!D;IL!TS!µ9! kS>TTc>S!
5;I=DD=!D;IL!RSR̂SS!µ9! kS>kmS>STR!
5;I=DD=!D;IL!TSST̂LSSS!µ9! kS>kmR!
"kl!.8AI=KA;GK!F97AN! fc>cUTT>lSR!
,7<EBG7<E!BG]=A! Ul>mj>UUk!
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Rj Ĥ=99!7E@=<=KD!D;AA8=!?89D8<=!
I97D=! fc>cURR!

S>R!C'!1;GAI@=<=!5,%!D8B=A! kR>kck!
/;9D=<!D;IA!S>TR̂S!µ9! kS>TTTm>RTS!
/;9D=<!D;IA!RR̂SS!µ9! kS>kmS>RTT!
/;9D=<!D;IA!TSST̂SSS!µ9! kS>kmR>RTT!
$D@=9=K=E;7C;K=D=D<77?=D;?!7?;E!
W$*"(X! (,SUmlm ! .?@7<978L!,@=C;=L!.>(>L!

17<?=9GK7L!.I7;K!
5GD7AA;8C!?@9G<;E=!Wa,9X! 5SSRSS!
#=I=A ! #jScj !

.;:C7!(9E<;?@L!o;?N9GHL!

-<=97KE!

(?<;E;K=!&<7K:=!W(GX! (URcT!
"<;bG9! "UjRj !
"+1!.8BAD<7D=!.G98D;GK!! "fmml !
"H==K R̂S! 5TckU!
.GE;8C!I@GAI@7D=!E;B7A;?!
W)7R#5& j X!

kTmcm!

R̂ +=<?7IDG=D@7KG9! +cTjf !
R̂ 5<GI7KG9!FG<!CG9=?897<!B;G9G:JL!
UU>lh! -UlTm̂ jvRl+' !

$D@7KG9!1;G09D<7!FG<!CG9=?897<!
B;G9G:JL!UU>fh! lTUkm l̂SS+' /̂ !

0K;M=<A79!5<GB=!';B<7<J!5<GB=!SU! jmflSklSST !
1*!,=99! .D<7;K=<A! clRcjS ! 0K;D=?@L!*8B9;KL!-<=97KE!

+



! jk !

'5678+9:9+$FOP+QR+8UIFCV8DP+IO8E+FD+PSFO+OPIET+

"UIFCV8DP+ /QE87+ #QVC5DT+
/9GH!,JDGC=D=<! /(,. ,79;B8<! 1*!1=?DGK!*;?NAGKL!0a!
.D=<;̂?J?9=!,&R!;K?8B7DG<!! #=I7!,97AA!TSS! 1;Ĝ A?;=K?=A!'DE>L!*8K!
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jSS!]!:!FG<!Rl!C;K8D=A!WH;D@!7??=9=<7DG<!7KE!B<=7N!AH;D?@=E!GFF!DG!I<=M=KD!D@=!97J=<A!F<GC!

C;];K: X>!'JCI@GI<=I "+ ! @7A! 7! E=KA;DJ! GF! T>Skk! :dC9! 7KE! I<GM;E=A! 7! :<7E;=KD! H@;?@!

=K7B9=A! D@=! B9GGE! ?GCIGK=KDA! DG! B=! A=I7<7D=E! 7??G<E;K:! DG! D@=;<!E=KA;DJ>!*8<;K:!

?=KD<;F8:7D;GKL!=<JD@<G?JD=A!7KE!:<7K89G?JD=A!A=E;C=KD!D@<G8:@!D@=!'JCI@GI<=I "+ !DG!D@=!

BGDDGC!GF!D@=!D8B=!E8=!DG!D@=;<!@;:@=<!E=KA;DJ>!"@=!9GH=<!E=KA;DJ!CGKGK8?9=7<!?=99A!FG<C!

7!E;A?<=D=!?9G8EJ!97J=<!7D!D@=!;KD=<F7?=!GF!D@=!A7CI9=>!o;D@!B9GGE!?GCIGK=KDA!A=I7<7D=E!

7??G<E;K:!DG!E=KA;DJL!D@=!B8FFJ!?G7D!97J=<!H7A!<=CGM=E!8A;K:!7!57AD=8<!I;I=DD=!7KE!D@=!

?=99A!H=<=!H7A@=E!DH;?=!H;D@!TS!C9!GF!A8II9=C=KD=E!#1.. L!H;D@!?=KD<;F8:7D;GK!7D!fSS!]!

:! FG<! l! C;K8D=A>!,=99! I=99=DA! H=<=! <=A8AI=KE=E! ;K! l! C9! GF!?GCI9=D=! %GAH=99!57<N!



! jf !

+ =CG<;79!-KAD;D8D=!W?%5+-X̂TmjS!C=E;8C!W%5+-!TmjS!A8II9=C=KD=E!H;D@!TSh!/1.L!TS!

C+! #$5$.L! 7KE! TSS0! I=K;?;99;KdC9X>!"G! <=CGM=! ?98CIA! F<GC! D@=! I=<;I@=<79! B9GGE!

CGKGK8?9=7<!?=99A!W51+,AXL!D@=!?=99A!H=<=!F;9D=<=E!D@<G8:@!7!jS!iC!F;9D=<!7KE!H7A@=E!

D@<G8:@!H;D@!?%5+->!"@=!?=99!J;=9E!7KE!M;7B;9;DJ!H7A!?79?897D=E!7A!I=<!.=?D;GK!R>R>R>!

G=G=G!9 BQBLS" AKQ"@A!@H!NB??!E"KT"?"QW!KA9!W"B?9!

G=G=G=F!T,(:6%3427!

(?<;E;K=! G<7K:=! W(&X! ;A! 7! ?=99! I=<C=7B9=! K8?9=;?! 7?;E! B;KE;K:! EJ=>! -D! =C;DA! :<==K!

F98G<=A?=K?=!8KE=<!@79G:=K!G<!04!9;:@D!H@=K!BG8KE!DG!EG8B9=!AD<7KE=E!*)(!WEA*)(X!

GF!9;M=!?=99AL!7KE!=C;DA!7!<=E!F98G<=A?=K?=!H@=K!BG8KE!DG!A;K:9=!AD<7KE=E!*)(!G<!%)(>!

"@8AL!9;M=!?=99A!H;99!7II=7<!:<==KL!7KE!KGKM̂;7B9=!?=99A!H;99!7II=7<!<=EdG<7K:=!rcmSLcmTs>!

$D@;E;8C!B<GC;E=!W$D1<X!;A!7!*)(!;KD=<?797DG<L!H@;?@!;KA=<DA!;DA=9F!B=DH==K!D@=!B7A=!I7;<A!

;K!D@=!EG8B9=!@=9;]>!-D!AD7;KA!EA*)(!7KE!8KE=<!@79G:=K!G<!04!9;:@DL!F98G<=A?=A!G<7K:=>!

$D1<!GK9J!AD7;KA!?=99A!H;D@!I=<C=7B9=!C=CB<7K=A!WA8?@!7A!?=99A!;K!D@=!F;K79!AD7:=A!GF!

7IGIDGA;AXL!7KE!D@=<=FG<=!?7K!E=D=?D!E=7E!?=99A>!

G=G=G=G!S$)#37!

(K!$D1<d(&!AG98D;GK!H7A!C7E=!BJ!7EE;K:!$D1<!ADG?N!AG98D;GK!WS>f!C9!GF!j!C:dC9!AG98D;GKX!

DG!(&!ADG?N!AG98D;GK!WR!C9!GF!T!C:dC9!AG98D;GKX>!"@=!AG98D;GK!H7A!C7E=!8I!DG!RSS!C9!H;D@!

.GE;8C! ?@9G<;E=! W)7,9X! H;D@! S>flh! H=;:@DdMG98C=>! "@=! -CI<GM=E! )=8B78=<!

#7=CG?JDGC=D=<!A9;E=!H7A!8A=E!DG!E=D=<C;K=!D@=!K8CB=<!GF!?=99A!;K!7!AI=?;F;=E!MG98C=>!

"@=!@7=CG?JDGC=D=<!A9;E=!?GKD7;KA!7!:<;E!=D?@=E!;KDG!;DA!A8<F7?=L!H@;?@!?GKA;ADA!GF!K;K=!

T!CC R!Ae87<=A>!"@=!E=F;K=E!MG98C=!GF!7K!7<=7!;K!D@=!:<;E!?7K!B=!?79?897D=E!F<GC!D@=!

7<=7!GF!D@=!:<;E!7KE!D@=!@=;:@D!B=DH==K!D@=!:<;E!7KE!D@=!?GM=<!A9;I!WS>T!CCX!W/;:8<=!R>TX>!

,=99A! DG! B=! ?G8KD=E! H=<=! E;98D=E! ;K! $D1<d(&! 7KE! I;I=DD=E! GKDG! D@=! @7=CG?JDGC=D=<!

B=K=7D@!7!?GM=<!A9;IL!=KA8<;K:!D@=!?=99!AG98D;GK!?GM=<=E!D@=!DGD79!A8<F7?=!GF!D@=!:<;E>!"@=!

K8CB=<!GF!9;M=!W:<==KX!7KE!E=7E!WG<7K:=X!?=99A!H7A!E=D=<C;K=E!BJ!?G8KD;K:!D@=!?=99A!;K!

D@=!FG8<!?G<K=<A!GF!D@=!:<;E>!"@=!J;=9E!H7A!?79?897D=E!8A;K:!D@=!FG99GH;K:!FG<C897O!

!"#$%&#'(#))'*+,-#$ '.' /0)+102*'3%(12$'.' 456'78#))'*+,-#$9,)' !

"@=!TSj !M798=!;A!D@=!MG98C=!?G<<=?D;GK!F7?DG<!FG<!D@=!@7=CG?JDGC=D=<!W=7?@!Ae87<=!;A!T!

CC R!7KE!D@=!E=ID@!;A!S>T!CC!



! jU !

!
2FHIJ8+9:; !"@=!:<;E!GF!D@=!-CI<GM=E!) =8B78=<!# 7=CG?JDGC=D=<>!"@=!:<;E!;A!=D?@=E!GKDG!D@=!A8<F7?=!GF!D@=!

@7=CG?JDGC=D=<>!"@=!?=99A!I<=A=KD!;K!7!?=<D7;K!7<=7!?7K!B=!?G8KD=E!7KE!B7A=E!GK!D@=!MG98C=!GF!D@=!7<=7L!

D@=!?=99!K8CB=<!?7K!B=!?79?897D=E>!-C7:=!D7N=K!F<GC!#7=CG?JDGC=D=<!,G8KD;K:!,@7CB=<A!rcmRs>!

G=G=O! >B8KLKQ"@A! @H! N9FPb! KA9! N9O b! NB??>! HL@S! 8TSN - !

I>"AD!S"NL@TBK9!>B8KLKQ"@A !

G=G=O=F!T,(:6%3427!

+7:K=D;?!C;?<GB=7E!A=I7<7D;GK!;A!B7A=E!GK!7KD;BGE;=A!?G8I9=E!DG!C7:K=D;?!B=7EA>!"@=!

?GKZ8:7D=E! 7KD;BGE;=A! 7<=! ;K?8B7D=E! H;D@! 7! ?=99! A8AI=KA;GKL! 7KE! B;KE! DG! D@=! ?=99A!

=]I<=AA;K:!D@=!?G<<=AIGKE;K:!=I;DGI=>!!(FD=<!;K?8B7D;GKL!D@=!?=99!A8AI=KA;GK!;A!I7AA=E!

D@<G8:@!7!?G98CK!H@;?@!;A!I97?=E!;K!7!C7:K=D;?!F;=9E!W+;E;+(,X>!+7:K=D;?799J!97B=99=E!

?=99A!7<=!<=D7;K=E!;K!D@=!?G98CK!E8=!DG!C7:K=D;?!FG<?=AL!7KE!8K97B=99=E!?=99A!F9GH!D@<G8:@!

D@=!?G98CK>!"G!<=?GM=<!D@=!97B=99=E!?=99A!F<GC!D@=!?G98CKL!D@=!?G98CK!;A!<=CGM=E!F<GC!

D@=! C7:K=D;?! F;=9E! 7KE! D@=! ?=99A! 7<=! FG<?=E! D@<G8:@! D@=! ?G98CK! 8A;K:! 7! I98K:=<! 7KE!

?G99=?D=E!W/;:8<=!R>RX!rcmcs>!



! lS !

!
2FHIJ8+ 9:9! "@=! I<;K?;I9=A! GF! C7:K=D;?! B=7E! A=I7<7D;GK>! T>! ,=99A! GF! ;KD=<=AD! 7<=! 97B=99=E! H;D@! +(,.!

C;?<GB=7EAu!R>!,=99A!7<=!A=I7<7D=E!;K!7!?G98CKu!c>!5GA;D;M=9J!97B=99=E!?=99A!7<=!?G99=?D=E>!-C7:=!D7N=K!F<GC!

+(,.!+;9D=KJ; !rcmcs>!



! lT !

G=G=O=G!S$)#37!

,*Tj p! (5,A ! 7KE!,*c p! "! ?=99A!H=<=! A=I7<7D=E! F<GC!@8C7K!51+,A L! 8A;K:! ,*Tj p!

C;?<GB=7EA! 7KE!,*c p! C;?<GB=7EAL! <=AI=?D;M=9J! BJ! +(,.! ;K! 7??G<E7K?=! H;D@!

C7K8F7?D8<=<YA!;KAD<8?D;GKA!W+;9D=KJ;!1;GD=?L!0aX>!1<;=F9JL!51+,A!H=<=!?=KD<;F8:=E!7D!fSS!

]!:!FG<!l!C;K8D=A!7KE!<=A8AI=KE=E!;K!+(,A!B8FF=<!WAD=<;9=!Tv!51.!A8II9=C=KD=E!H;D@!

S>lh!1.(!7KE!R!C+!$*"(X !WfS!µ9!GF!B8FF=<dT]TSk!?=99AXL!7KE!;K?8B7D=E!H;D@!TlSR̂lS!µ9!

GF!,*Tj p!G<!,*c p!C;?<GB=7EA!FG<!cS!C;K8D=A!7D!j¡,> !/G99GH;K:! ;K?8B7D;GKL!?=99A!H=<=!

H7A@=E!H;D@!l!C9!GF!+(,A!B8FF=<L!7KE!?=KD<;F8:=E!7D!fSS!]!:!FG<!l!C;K8D=A>!"@=!I=99=D!

H7A!<=A8AI=KE=E!;K!+(,A!B8FF=<!WlSS!µ9!GF!B8FF=<dT]TSf !?=99AX>!/G<!IGA;D;M=!A=9=?D;GK!GF!

,*Tj p!(5,A !G<!,*c p!"!?=99AL!'.!?G98CKA!H=<=!7DD7?@=E!DG!7!C7:K=D>!"@=!?G98CK!H7A!

H7A@=E!H;D@!c!C9!GF!+(,A!B8FF=<L!7KE!D@=!?=99!A8AI=KA;GK!H7A!7EE=E!DG!D@=!?G98CK>!"@=!

?G98CK!H7A!H7A@=E!D@<==!D;C=A!H;D@!c!C9!GF!+(,A!B8FF=<>!(FD=<!799!D@=!+(,A!B8FF=<!@7E!

=98D=E!D@<G8:@!D@=!?G98CKL!D@=!?G98CK!H7A!<=CGM=E!F<GC!D@=!C7:K=D;?!F;=9EL!7KE!D@=!

IGA;D;M=9J! 97B=99=E! ?=99A! H=<=! F98A@=E! G8D! GF! D@=! ?G98CK! H;D@! 7! I98K:=<>! ,=99A! H=<=!

?=KD<;F8:=E!7D!fSS!]!:!FG<!l!C;K8D=A!7KE!I=99=D!H7A!<=A8AI=KE=E!;K!7II<GI<;7D=!MG98C=!

GF!?%5+-!DG!:;M=!7!?GK?=KD<7D;GK!GF!T]TSm!?=99AdC9>!!

G=G=P! E"LI>!"AHBNQ"@A! @H! N9FPb! KAQ"DBA! 8LB>BAQ"AD!

NB??>!

,*Tj p! (5,A! H@;?@! @7E! B==K! A=I7<7D=E!F<GC! 51+,A! W7A! I=<! .=?D;GK! R>R>c>RX! H=<=!

?89D8<=E!;K!?%5+-!7D!7!?GK?=KD<7D;GK!GF!T]TSm!?=99AdC9>!"HG!AD<7;KA!GF!9;M=!-(4!H=<=!8A=E!
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8A=E!DG!CGE=9!;KF98=Kb7!7KE!>=5=!?Ĝ;KF=?D;GKA!rclSs>!"@;A!<=A=7<?@!E=CGKAD<7D=E!D@7D!

-(4!;K@;B;D=E!N=J!IK=8CG?G??8A!E<;M=K!;KK7D=!?JDGN;K=A!A=?<=D=E!BJ!@8C7K!(5,A !7KE!

7E7ID;M=!?JDGN;K=A!BJ!"!?=99A!rclSs>!"@;A!AD8EJ!H7A!I=<FG<C=E!H;D@!7!97B̂7E7ID=E!M;<8A!

7KE!7!?9;K;?79!;AG97D=!GF!-(4!7KE!;K̂@G8A=!:=K=<7D=E!#a.5 >!(A!K=H!B7D?@=A!GF!#T)TL!7!

K=H! ?9;K;?79! ;AG97D=! GF! #c)RL! 7KE! ?GCC=<?;799J! BG8:@D! #a.5! H=<=! B=;K:! 8A=E! FG<!

A8BA=e8=KD!AD8E;=AL!7EE;D;GK79!?@7<7?D=<;A7D;GKA!GF!D@=A=!H7A!?7<<;=E!G8D>!"@;A!H7A!BGD@!

DG!F8<D@=<!E=M=9GI!D@=!@8C7K!CGE=9L!B8D!79AG!DG!=KA8<=!D@7D!A;C;97<!9=M=9A!GF! ;CC8K=!

;KE8?D;GKd;K@;B;D;GK!BJ!K=H!B7D?@=A!7KE!?9;K;?79!;AG97D=A!GF!#a.5!7KE!-(4L!<=AI=?D;M=9J!

H7A! G??8<<;K:>! (A! D@=A=! AD8E;=A! 8A=! B9GGE! EGK7D;GKA! F<GC! @=79D@J! @8C7K! EGKG<AL!

M7<;7B;9;DJ!GF!;CC8K=!<=AIGKA=A!H7A!7K!;K;D;79!?GK?=<K!E8=!DG!EGKG<A!B=;K:!?GKAD7KD9J!

=]IGA=E! DG! 7! M7<;=DJ! GF! I7D@G:=KA>!! "G! ?GCB7D! D@;A! IGD=KD;79! M7<;7B;9;DJL!7! M=<J! @;:@!

K8CB=<!GF!EGKG<A!H=<=!8A=E!WK~RSX>!"@;A!=KA8<=E!D@7D!D@=!K=H!#a.5d-(4!H7A!B=;K:!

?@7<7?D=<;A=E!;K!7!<GB8AD!C7KK=<!7KE!D@7D!7??8<7D=!E=M=9GIC=KD!GF!D@=!CGE=9!G??8<<=EL!

9=7E;K: !DG!7!CG<=!?GCI9=D=!;KE;?7D;GK!GF!;CC8K=!<=AIGKA=A>!

"G!;K;D;799J!=KA8<=!D@7D!D@=!K=H!AD<7;KA!GF!-(4!H=<=!;KF=?D;K:!;AG97D=E!,*Tjp!(5, AL!e5,%!

H7A! 8A=E! DG! E=D=?D! FG<! BGD@! #T)T! 7KE! #c)R! )5! =]I<=AA;GK>! (A! )5! ;A! =]I<=AA=E!

;KD<7?=99897<9J!E8<;K:!-(4!;KF=?D;GKL!;D!A=<M=A!7A!7!<=9;7B9=!;KE;?7DG<!DG!?GKF;<C!-(4!;KF=?D;GK!

rcjSLclRs>!#T)T!7KE!#c)R!)5! H7A!KGD!E=D=?D=E!;K!8KD<=7D=E!?=99AL!7A!=]I=?D=E>!#T)T!

)5!H7A!E=D=?D=E!;K!799!#T)T;̂KF=?D=E!?=99AL!7KE!#c)R!)5!H7A!E=D=?D=E!;K!799!#c)R̂

;KF=?D=E!?=99AL!H;D@!M=<J!9;DD9=!M7<;7B;9;DJ!B=DH==K!EGKG<A>!$]I<=AA;GK!GF!#c)R!)5!H7A!

9GH=<!D@7K!#T)T!)5>!"@;A!;A!CGAD!9;N=9J!E8=!DG!#T)T!B=;K:!7!97BG<7DG<J:̂=K=<7D=E!M;<8AL!

H@=<=7A! #c)R! ;A! 7! ?9;K;?79! ;AG97D=>! '=M=9A! GF! ;KF=?D;M;DJ! 7?<GAA! EGKG<A! H7A! M=<J!

<=I<GE8?;B9=L!;KE;?7D;K:!D@7D!D@=!7B;9;DJ!GF!D@=!M;<8A=A!DG!;KF=?D!(5,A!;A!KGD!M7<;7B9=>!-D!?7K!

B=!?GK?98E=E!D@7D!D@=!;KD=<B̂7D?@!=]I<=AA;GK!GF!D@=!M;<79!I<GD=;KL!)5L!;A!M=<J!?GKA;AD=KD>!!

"G! ?GCI7<=! ;KE8?D;GK!GF! ;CC8K=!<=AIGKA=A!BJ!7!K=H!?GCC=<?;799J!BG8:@D!#a.5!DG!

I<=M;G8A9J!;K^@G8A=!:=K=<7D=E!#a.5L!<=97D;M=!?GK?=KD<7D;GKA!GF!N=J!;KK7D=!?JDGN;K=A!;K!

<=AIGKA=! DG! D@=! G9E! 7KE! K=H! B7D?@=A! H=<=! ?GCI7<=E! DG! GK=! 7KGD@=<! W"7B9=! R>kX>!

-KE8?D;GK!GF!-'R̂cL!-'̂ mL!7KE!"6/ !̂ !H7A!M=<J!A;C;97<!B=DH==K!B7D?@=A!GF!#a.5>!-KE8?D;GK!

GF!-'̂RkL!-'̂ TSL!-'̂ T! L!7KE!-'̂ TRIkS!H7A!KGD!7A!AD<GK:!;K!<=AIGKA=!DG!D@=!K=H!B7D?@!GF!



! kj !

#a.5 ! ?GCI7<=E! DG! D@=! I<=M;G8A! B7D?@>! #GH=M=<L! E=AI;D=! D@;AL!;KE8?D;GK! GF! D@=A=!

?JDGN;K=A!H7A!AD;99!AD<GK:>!!!

-CIG<D7KD!;KK7D=! "@Tk! IG97<;A;K:!?JDGN;K=A!H=<=!AD8E;=EL!79GK:!H;D@!7!"@T! IG97<;A;K:!

?JDGN;K=!W-'̂TRIkSX>!(KD;̂;KF97CC7DG<J!?JDGN;K=AL!H@;?@!C7;KD7;K!D@=!B797K?=!B=DH==K!

"@Tk! ?=99A! 7KE! "<=:A! H=<=! 79AG! =]7C;K=E! 7A! D@=J! ?7K! ;K@;B;D! "@Tk! <=AIGKA=A!

rRjTLRjmLRjfLRjULclms>! -KD=<9=8N;KR̂c! W-'̂RcXL! -'̂mL! -'̂T! L! 7KE! "6/ !̂ ! 7<=! =AA=KD;79! ;K!

"@Tk!<=AIGKA=A!DG!>=5>L!@GH=M=<L!"6/!̂ !;A!79AG!;KMG9M=E!;K!7KD;;̂KF97CC7DG<J!<=AIGKA=A!

M;7!;KE8?D;GK!GF!"<=:!?=99A!H@;?@!?7K!;K@;B;D!"@Tk!<=AIGKA=A!7A!I7<D!GF!?=99!<=:897D;GK!7KE!

C7;KD=K7K?=! GF! @GC=GAD7A;A!rTkmLclcs>! -' T̂RIkS! ;A! ;KMG9M=E! ;K! D@=! "@T! <=AIGKA=!

D@<G8:@!D@=!I<GE8?D;GK!GF!-/) "̂L!7BG8D!H@;?@!D@=<=!;A!?GKF9;?D;K:!<=IG<DA!GK!;DA!=FF=?D!GK!

D@=!?9=7<7K?=!GF!>=5>!rcLTflLRUcLRUjs>!-' R̂k!@7A!B==K!;CI9;?7D=E!;K!BGD@!"@T!7KE!"@Tk!

<=AIGKA=A!rTfRLRRfLcljs>!-' T̂S!;A!7K!7KD;;̂KF97CC7DG<J!?JDGN;K=!H@;?@!?7K!;K@;B;D!"@T!

7KE!"@Tk!<=AIGKA=A!rRjTLRjmLRjfLRjULclms>!

.8I=<K7D7KDA!F<GC!;CC8K=!?=99A!H=<=!7K79JA=E!8A;K:!$'-.(!DG!E=D=<C;K=!D@=!9=M=9A!GF!

A=?<=D=E!?JDGN;K=A!I<=A=KD>!-KF98=Kb7!(!4;<8A!;K@;B;D=E!IK=8CG?G??8A!E<;M=K!-' R̂cL!-'^

mL!-' R̂kL!7KE!-'̂TRIkS>!1GD@!#T)T!7KE!#c)R!;K@;B;D=E!#a.5̂;KE8?=E!-'̂ RcL!-'̂ mL!7KE!

-' R̂k>!(EE;D;GK799JL!#T)T!;K@;B;D=E!#a.5;̂KE8?=E!-'̂ TRIkS!7KE!-' T̂S>!"@=!;K@;B;D;GK!GF!

-' R̂k!;A!GF!I7<D;?897<!;KD=<=ADL!E8=!D@=!?GCI9=]!CGE=A!GF!7?D;GK!GF!D@;A!?JDGN;K=>!-'R̂k!;A!

7!C89D;F̂8K?D;GK79!?JDGN;K=!7KE!E=I=KE;K:!GK!?=<D7;K! ;CC8K=!A;:K79AL! ;DA!=FF=?DA!C7J!

E;FF=<!:<=7D9J>!"@=!7II7<=KD!?GKD<7E;?D;GK!GF!D@=!<G9=!GF!-'R̂k!@7A!B==K!7DD<;B8D=E!DG!D@=!

<7D;G!B=DH==K!D@=!D<7KA?<;ID;GK!F7?DG<Au!."(" T!7KE!."("c !rTfRs>!-' R̂k!?7K!;KE8?=!<GB8AD!

9=M=9A! GF! ."("TL! H@;?@! AD<GK:9J! ;K@;B;DA! D@=! "@Tk! <=AIGKA=L! @GH=M=<! D@;A! I7D@H7J!

<=e8;<=A! -/)(%! A;:K799;K:>! -KE==EL! ;K! D@=! 7BA=K?=! GF! ."("TL! -'R̂k! ;KE8?=A!

I@GAI@G<J97D=E! ."("cL! H@;?@! AD<GK:9J! 7?D;M7D=A! D@=! "@Tk! <=AIGKA=! rckms>!"@8AL! D@=!

;K@;B;D;GK!GF!D@=A=!<=AIGKA=A!?7KKGD!B=!7DD<;B8D=E!DG!-'̂RkL!7A!;D!;DA=9F!@7A!B==K!;K@;B;D=E!

E;<=?D9J!BJ!;KF98=Kb7>!(A!C=KD;GK=E!7BGM=L!-'T̂RIkS!H7A!GK9J!;K@;B;D=E!BJ!D@=!K=H!B7D?@!

GF!#T)T!7KE!KGD!BJ!D@=!K=H!?9;K;?79!;AG97D=!GF!#c)RL!H@;?@!E;FF=<A!F<GC!I<=M;G8A!<=A89DA>!

"@;A!E;A?<=I7K?J!C7J!7?D8799J!B=!E8=!DG!E;FF=<=K?=A!B=DH==K!D@=!9=M=9!GF!;KE8?D;GK!GF!-'^

TRIkS!BJ!K=H!#a.5!?GCI7<=E!H;D@!I<=M;G8A9J!8A=E!#a.5!H@;?@!H7A!?89D8<=E!;K^@G8A=>!

5<=M;G8A!;KE8?D;GK!GF!-'T̂RIkS!BJ!#a.5 !W?89D8<=E!;K^@G8A=X!H7A!C8?@!@;:@=<!D@7K!D@=!

;KE8?D;GK!BJ!?GCC=<?;799J!BG8:@D!#a.5>!!

*8=!DG!D@=!7KD;;̂KF97CC7DG<J!=FF=?DA!GF!-'T̂S!7KE!"6/ !̂ L!9=M=9A!GF!D@=A=!?JDGN;K=A!H=<=!

7K79JA=E!DG!E=D=<C;K=!7!<G9=L!;F!7KJL!;K!D@=!;K@;B;D;GK!GF!D@=A=!;KK7D=!?JDGN;K=A>!$9=M7D=E!

9=M=9A!GF!-'T̂S!7KE!"6/ !̂ !H=<=!KGD!E=D=?D=E!;K!D<=7D=E!A7CI9=AL!D@=<=FG<=!D@=!;K@;B;D;GK!

GF! D@=! "@Tk! ?JDGN;K=A! ?G89E! KGD! B=! E8=! DG! D@=! 7KD;;̂KF97CC7DG<J! =FF=?DA! GF! D@=A=!

?JDGN;K=A>! -KE==EL! H;D@! D@=! K=H! M;<79! ADG?NAL! 7K! ;K@;B;D;GK! GF! #a.5;̂KE8?=E! -' T̂S! BJ!



! kl !

#T)T! G??8<<=E>! "@=A=! <=A89DA! H=<=! ?GCI7<=E! DG! I<=M;G8A! AD8E;=A! H@;?@! @7E! B==K!

?7<<;=E!G8D!BJ!GD@=<!I=<AGKK=9!;K!D@=!97B!W"7B9=!R>fX>!5<=M;G8A!<=A89DA!E=CGKAD<7D=E!D@7D!

-(4!;K@;B;D=E!#a.5 ;̂KE8?=E!-' m̂L!-'̂RcL!-'̂ RkL!7KE!-'̂TRIkSL!B8D!E;E!KGD!;K@;B;D!-'̂ T! L!-'^

TS!G<!"6/ !̂ !rclSs>!-K!N==I;K:!H;D@!I<=M;G8A!<=A89DAL!IK=8CG?G??8AÊ<;M=K!-'̂Rc!7KE!-'^
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I<=M;G8A!HG<NL!#a.5Ê<;M=K!-'̂Tk(!7KE!-/) "̂!H=<=!;K@;B;D=E!BJ!K=H!B7D?@=A!7KE!?9;K;?79!

;AG97D=A!GF!-(4L!B8D!K=;D@=<!"6/!̂ !G<!-'̂ TS!H=<=!7FF=?D=E>!!

&M=<799L!D@=!?GK?98A;GKA!GF!D@=A=!AD8E;=A!7<=!?GKA;AD=KD!H;D@!I<=M;G8A!<=A89DA!D@7D!-(4!

;K@;B;DA!;KK7D=!<=AIGKA=A!D@7D!E<;M=!"@Tk!7KE!"@T!IG97<;A7D;GKL!H@;?@!<=A89DA!;K!;K@;B;D;GK!

GF!7E7ID;M=!"@Tk!7KE!"@T!<=AIGKA=A!BJ!@8C7K!(5, AL!7KE!BJ!(5, "̂!?=99!?Ĝ?89D8<=A>!!

"@;A!IG;KDA!DG!-(4!E;<=?D9J!7FF=?D;K:!=7<9J!;CC8K=!<=AIGKA=A!7KE!;A!7K!;CIG<D7KD!<=A89D!

=AI=?;799J! E8=! DG! D@=! K7D8<=! GF! D@=! @8C7K! CGE=9! B=;K:! =CI9GJ=E>! -D! 79AG! 9=7EA! DG!

;CIG<D7KD!e8=AD;GKA!7A!DG!@GH!D@=!M;<8A!;A!;K@;B;D;K:!D@=A=!<=AIGKA=A>!



! kk !

<:K+/"#N%*(0/ 0+)2+(%3+(*N(1('()*+ )2+'N;@+%*!+'N;+

(//4*"+ &"0L)*0"0+ (*+ N4/%*+ %*'(."*+

L&"0" *'(*.+#"$$0 +

c>T!-)"%&*0,"-&) !

o=!@7M=!E=CGKAD<7D=E!D@7D!-(4!;K@;B;DA!>=5=!;KE8?=E!;KK7D=!7KE!7E7ID;M=!?JDGN;K=A!;K!

@8C7K! (5,A!7KE! "! ?=99AL!<=AI=?D;M=9J>!"@=!?JDGN;K=A!H@;?@!@7M=!B==K! ;K@;B;D=E!7<=!

;KMG9M=E!;K!D@=!"@Tk!7KE!"@T!;CC8K=!<=AIGKA=AL!H@;?@!7<=!=FF=?D;M=!;K!D@=!?9=7<7K?=!GF!

B7?D=<;79!;KF=?D;GKA>!"@;A!;K@;B;D;GK!H7A!A@GHK!DG!KGD!B=!E8=!DG!D@=!;KE;<=?D!=FF=?DA!GF!D@=!

7KD;̂;KF97CC7DG<J!?JDGN;K=A!-'T̂S!7KE!"6/ !̂ !G<!E8=!DG!7IGIDGA;A>!#GH=M=<L!D@=<=!7<=!

GD@=<!=FF=?DA!WBGD@!E;<=?D!7KE!;KE;<=?DX!GF!-(4!;KF=?D;GK!D@7D!C7J!@7M=!B==K!<=AIGKA;B9=!

FG<!D@=!;CC8K=!;K@;B;D;GK>!!

*8<;K:! M;<79! ;KF=?D;GKL! ?=99A! A8?@! 7A! C7?<GI@7:=A! 7KE! *,A! H@;?@! E;FF=<=KD;7D=! F<GC!

CGKG?JD=A!7KE!7<=!;KMG9M=E!;K!D@=!;KK7D=!;CC8K=!<=AIGKA=!A=?<=D=!97<:=!e87KD;D;=A!GF!

-/)AL!H@;?@!I97J!7!I;MGD79!<G9=!;K!7KD;M̂;<79!<=AIGKA=A!7:7;KAD!;KF98=Kb7!;KF=?D;GK!rTjU_

Tlms>!#GH=M=<L!D@=! <G9=!DJI=! -! -/)A! I97J! GK! ;CC8K=! <=AIGKA=A! DG!>=5=! @7M=! B==K!

?GKF9;?D;K:L!H;D@!E;FF=<=KD!AD8E;=A!?97;C;K:!=;D@=<!I<GD=?D;M=!G<!E=D<;C=KD79!=FF=?DA!E8=!DG!

D@=;<!I<=A=K?=>!(A!H=!@7M=!E=CGKAD<7D=E!=7<9J!;K@;B;D;GK!GF!>=5=!;CC8K=!<=AIGKA=A!BJ!

-(4L!D@=!IGAA;B;9;DJ!D@7D!D@;A!;K@;B;D;GK!C7J!B=!E8=!DG!DJI=!-!-/)A! @7E!DG!B=!=]I9G<=EL!7A!;D!

H7A!8KNKGHK!H@=D@=<!DJI=!-!-/)!HG89E!B=!;KE8?=E!7D!A8?@!7K!=7<9J!AD7:=!;K!G8<!$<!;*;3!

@8C7K!;CC8K=!CGE=9>!"JI=!-!-/)A!;K?98E=!D@=!A8BDJI=A!-/)̂#!7KE!-/) !̂ >!-K!@8C7KAL!

D@=<=!7<=!D@;<D==K!E;AD;K?D!-/)#̂!I<GD=;KA!7KE!7!A;K:9=!-/)!̂ !I<GD=;K!rTlks>!"JI=!-!-/)A!

A;:K79!D@<G8:@!7!A@7<=E!<=?=IDG<u!-/)(% L!A;:K799;K:!D@<G8:@!H@;?@!D<;::=<A!EGHKAD<=7C!

7KD;̂M;<79!<=AIGKA=A!rRs>!"JI=!-!-/)!;KE8?D;GK!;A!CGE897D=E!BJ!-%/c!7KE!-%/k!rTlf _TmSs>!

-%/c!?GKD<;B8D=A!DG!=7<9J!-/)!̂ !I<GE8?D;GKL!H@;?@!D<;::=<A!AJKD@=A;A!GF!-%/k>!5<GE8?D;GK!

GF! -%/k!9=7EA!DG!7K! ;K?<=7A=! ;K! ! -/)̂ ! ! =]I<=AA;GKL!<=A89D;K:! ;K! -/)#̂! I<GE8?D;GK! ;K!7!

[IGA;D;M=! 7CI9;F;?7D;GK! 9GGI\!rTmcLTmjs>! (A! C=KD;GK=E! I<=M;G8A9JL!AGC=! AD8E;=A!@7M=!

A@GHK!D@7D!DJI=!-! -/)A! ;K@;B;D!"@Tk!<=AIGKA=A!;K!@8C7KA!7KE!C;?=!rRLcLcfSLcfTs>!&K=!

AD8EJ!FG8KE! D@7D! H;D@G8D! F8K?D;GK79! -/)(%! A;:K799;K:L! C;?=! H=<=! CG<=! <=A;AD7KD! DG!

A=?GKE7<J!B7?D=<;79!IK=8CGK;7!IGAD;̂KF98=Kb7!;KF=?D;GK!D@7K!C;?=!H;D@!F8K?D;GK79!-/)(%!

A;:K799;K:!rRs>!/G<!C7KJ!J=7<AL!-/)̂ ! !@7A!=M=K!B==K!8A=E!7A!7!D<=7DC=KD!FG<!+.!E8=!DG!

;DA!7B;9;DJ!DG!;K@;B;D!"@Tk!<=AIGKA=A!rcfSLcfTs>!#GH=M=<L!?GKD<7<J!DG!D@=A=!AD8E;=AL!;D!@7A!

79AG!B==K!A@GHK!D@7D!-/)#̂!=]I<=AA;GK!I<;G<!DG!<=AI;<7DG<J!;KF=?D;GK!H;D@!>=5>!;CI<GM=E!

D@=!G8D?GC=!GF!IK=8CG?G??79!;KF=?D;GK!;K!C;?=L!7KE!D@7D!-/)(%!A;:K799;K:!?7K!B=!?<8?;79!



! kf !

FG<!>=5>!B7?D=<;79!?9=7<7K?=! ;K!C;?=!rRff _RURs>! (EE;D;GK799JL!D@=! ;KF98=Kb7!M;<79! I<GD=;K!

).T! ;A!NKGHK!DG!;K@;B;D!DJI=! -! -/)A! rcfLljs >! "@=<=!@7M=!B==K!7!A;:K;F;?7KD!K8CB=<!GF!

AD8E;=A!?7<<;=E!G8D!;K!7K;C79!CGE=9AL!@GH=M=<!D@=<=!;A!7!A?7<?;DJ!GF!AD8E;=A!;K!@8C7K!

CGE=9AL!D@=<=FG<=!D@=<=!;A!7!K==E!DG!AD8EJ!D@;A!F8<D@=<!;K!G<E=<!DG!F899J!=]I9G<=!D@;A!?GCI9=]!

<=97D;GKA@;I>!

"G!7EE<=AA!H@=D@=<!DJI=!-!-/)A!H=<=!;KMG9M=E!;K!D@=!;KE;<=?D!;K@;B;D;GK!GF!"@Tk!<=AIGKA=A!

;K!G8<!$<!;*;3 !@8C7K!CGE=9L!H=!AG8:@D!DG!E=D=<C;K=!D@=!=]I<=AA;GK!9=M=9A!GF!DJI=!- !-/)!

C%)(! 7KE! I<GD=;K>! (K! =]D=KA;M=! =]7C;K7D;GK! GF! C%)(! M;7! e87KD;D7D;M=!IG9JC=<7A=!

?@7;K! <=7?D;GK! We5,%X! H7A! I=<FG<C=E>! "@=! =]I=<;C=KD79! I<G?=E8<=! H7A! E=A;:K=E! DG!

=KA8<=!D@7D!799!GF!D@=!A8BDJI=A!H=<=!7B9=!DG!B=!E=D=?D=E>!"G!E=D=?D!FG<!DJI=!-!-/)!I<GD=;KL!

$'-.(!H7A!I=<FG<C=E!DG!E=D=?D!FG<!D@=!I<=A=K?=!GF!-/)#̂!7KE!-/) !̂ !I<GD=;K>!

*8=!DG!D@=!?GKF9;?D;K:!<=IG<DA!A8<<G8KE;K:!D@=!<G9=!GF!DJI=!-!-/)A!; K!>=5=!;KF=?D;GKAL!H=!

79AG!AG8:@D!DG!E=D=<C;K=!GD@=<!IGAA;B9=!<=7AGKA!DG!=]I97;K!D@=!=7<9J! ;K@;B;D;GK!GF!>=5=!

<=AIGKA=A!BJ!-(4>!"@;A!9=E!8A!DG!=]7C;K=!D@=!KG<C79!;CC8K=!<=AIGKA=!DG!>=5=L!H;D@!7!

M;=H!DG!;E=KD;FJ;K:!7AI=?DA!GF!;CC8K;DJ!D@7D!-(4!?G89E!B=!D7<:=D;K:>!

&K?=!7!I7D@G:=K!=KD=<A!D@=!@GAD!?=99L!;D!;A!<=?G:K;A=E!BJ!;KK7D=!<=?=IDG<A!A8?@!7D!"'%A!

GK!;CC8K=!?=99A!G<!GK!;KF=?D=E!?=99AL!H@;?@!D<;::=<!A;:K799;K:!?7A?7E=A!<=A89D;K:!;K!D@=!

I<GE8?D;GK!GF!=FF=?DG<!CG9=?89=A!A8?@!7A!?JDGN;K=A!H@;?@!I<GD=?D!7:7;KAD!D@=!;KM7E;K:!

I7D@G:=K! rTTlLTTms>!&K?=!D@=! I7D@G:=K! ;A!A=KA=E!BJ!<=?=IDG<A!A8?@!7A! "'%A!GK!G<!

H;D@;K! (5,A L! D@=! (5,A! B=?GC=! 7?D;M7D=EL! A=?<=D=! E;AD;K?D! ?JDGN;K=AL! 7KE!I<=A=KD!

7KD;:=KA!DG!K7nM=!"!?=99AL!H@;?@!9=7EA!DG!"!?=99!?9GK79!=]I7KA;GK!7KE!E;FF=<=KD;7D;GK!;KDG!

=FF=?DG<!"!?=99A!A8?@!7A!"@Tk!?=99A>!"@=!;K;D;79!;KK7D=!A=KA;K:!@7A!7!I<GFG8KE!=FF=?D!GK!

D@=!DJI=!GF!7E7ID;M=!<=AIGKA=!H@;?@!;A!A8BA=e8=KD9J!=9;?;D=E!rTTmLTckLTcfs>!

"G99̂';N=!%=?=IDG<A!7<=!;KMG9M=E!;K!A=KA;K:!I7D@G:=KA!A8?@!7A!>=5=!7KE!-(4L!7KE!"'%!

A;:K799;K:! @=9IA! D@=! ;CC8K=! AJAD=C! CG8KD! 7II<GI<;7D=! <=AIGKA=A>! "@=<=! 7<=! D=K!

E;FF=<=KD!DJI=A!GF!"'%A!;K!@8C7KA!W"'%T"̂'%TSXL!H;D@!=7?@!<=AIGKE;K:!DG!7K!7<<7J!GF!

5(+5A! F<GC! 7! M7<;=DJ! GF! C;?<GB=A>! "'%! TL! RL! jL! lL! 7KE! m! 7<=! =]I<=AA=E! GK! D@=! ?=99!

A8<F7?=L!H@=<=7A!"'%!cL!kL!f!7KE!U!7<=!=]I<=AA=E!;KD<7?=99897<9J!rTRTLTRRs>!!"'%RL!"'%jL!

7KE!"'%U!7<=!D@=!D@<==!"'%A!H@;?@!AI=?;F;?799J!A=KA=!M7<;G8A!?GCIGK=KDA!GF!>=5=!"'%R!

<=?G:K;A=A! IK=8CG?G??79! ?=99! H799! ?GCIGK=KDA! A8?@! 7A! 9;IGD=;?@G;?! 7?;E! W'"(X! 7KE!

9;IGI<GD=;KA! rTRcLTRjs>! "'%j! <=?G:K;A=A! IK=8CG9JA;K! W5'2XL! 7KE! "'%U! <=?G:K;A=A!

IK=8CG?G??79!*)(!?GCI<; A;K:!8KC=D@J97D=E!,I6!CGD;FA!rTRm_TRfLTcSs>!

-D!H7A!@JIGD@=A;A=E!D@7D!-(4!C7J!B=!E;<=?D9J!D7<:=D;K:!;KE;M;E879!>=5=!7AAG?;7D=E!"'%A!

W"'%RL!"'%jL!7KE!"'%UX>!"@=<=FG<=L!DG!7AA=AA!D@;AL!;KE;M;E879!CGKĜ7:GK;ADA!DG!D@=A=!
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! TSf !

GF!%&%,!DG! :;M=!CG<=!?97<;DJ>! (EE;D;GK799JL!H=!@7M=!E=CGKAD<7D=E!D@7D!"'%U!7:GK;AD!

;KE8?D;GK!GF!%&%,!;A!A;:K;F;?7KD9J!;K@;B;D=E!BJ!-(4>!"@=!;K@;B;D;GK!GF!%&%,!;A!CGAD!9;N=9J!
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! TTk!

7DD<;B8D=E!DG!D@=!7KD;;̂KF97CC7DG<J!=FF=?DA!GF!-' T̂S!7KE!"6/ !̂ !7A!#a.5 !;KE8?D;GK!GF!-' ^

TS!H7A!79AG!;K@;B;D=E!7KE!KG!;K?<=7A=!;K!"6/!̂ !H7A!GBA=<M=E>!

!
2FHIJ8+=:<!-KF98=Kb7!#(!EG=A!KGD!;K?<=7A=!9=M=9A!GF!-' T̂S!7KE!"6/ !̂ >!"@=!9=M=9A!GF!W(X!-' T̂S!7KE!W1X!"6/ ^

! !A=?<=D=E!BJ!,*Tjp!(5, A!FG99GH;K:!Rj!@<!D<=7DC=KD!H;D@!#a.5L!#T)T!#(!WT! µ:dC9!G<!c!µ:dC9X!G<!#c)R!#(!

WT!µ:dC9!G<!c!µ:dC9X!79GK=!G<!;K!?GCB;K7D;GK!H;D@!#a.5!G<!8KD<=7D=E!7A!7!?GKD<G9!H=<=!E=D=<C;K=E!BJ!$'-.(>!

$7?@!?G98CK!<=I<=A=KDA!KG<C79;A=E!C=7K!?JDGN;K=!9=M=9A!p!.$+!GF!c!D=?@K;?79!<=I=7DA!GF!=7?@!D<=7DC=KD!

;K!=M=<J!EGKG<>!$7?@!$'-.(!<=I<=A=KDA!KG<C79;A=E!<=A89DA!F<GC!l!EGKG<A!WK~lX>!.D7D;AD;?79!7K79JA=A!H=<=!

I=<FG<C=E!DG!?GCI7<=!?JDGN;K=!9=M=9A!A=?<=D=E!BJ!?=99A!=]IGA=E!DG!#a.5!79GK=!M=<A8A!?=99A!=]IGA=E!DG!

#a.5!;K!?GCB;K7D;GK!H;D@!=;D@=<!#T)T!#(!WT!µ:dC9!G<!c!µ:dC9X!G<!#c)R!#(!WT!µ:dC9!G<!c!µ:dC9X!BJ!F;DD;K:!7!

&K= ô7J!()&4(!DG!D@=!E7D7!7KE!8A;K:!7!.;E7N!D=AD!DG!7EZ8AD!FG<!C89D;I9=!D=AD;K:!W|I}S>SlX>!

P=O=O!UKBSKDD?IQ"A"A !QLBKQSBAQ!"AU"T"Q>!K9K8Q"EB!QUFX!

KA9!QUF!LB>8@A>B>!Q@!>QLB8Q@N@NNI>!8ABIS@A"KB !

(A!C=KD;GK=E!I<=M;G8A9JL!#(! ;A!7!N=J!?GCIGK=KD!GF!-(4!rccLclLcms>!#=<=L!;D!;A!A@GHK!

D@7D!#(!D<=7DC=KD!;K@;B;DA!7E7ID;M=!;CC8K=!<=AIGKA=A!DG!#a.5!;K!7!?Ĝ?89D8<=!GF!,*Tj p!

(5,A !7KE!,*c p!"!?=99A>!"@=!;K@;B;D;GK!@7A!G??8<<=E!;K!?JDGN;K=A!;KMG9M=E!;K!D@=!"@Tk!

7KE!"@T!<=AIGKA=A>!.8I=<K7D7KDA!F<GC!D<=7D=E!?Ĝ?89D8<=A!W(5, "̂! ?=99AX!H=<=!8A=E!DG!

E=D=?D!FG<!?JDGN;K=A!8A;K:!$'-.(!W7A!I=<!.=?D;GK!j>R>kX>!#(!D<=7DC=KD!;K@;B;D=E!#a.5^

;KE8?D;GK!GF!-'T̂k(!W/;:8<=!j >j !( X!7KE!-/) "̂!W/;:8<=!j>j!1X!WK~cX>!"@;A!;K@;B;D;GK!G??8<<=E!

;K!D@=!7BA=K?=!GF!=9=M7D=E!7KD;;̂KF97CC7DG<J!?JDGN;K=AL!"6/!̂ !W/;:8<=!j>l!( X!7KE!-'̂TS!

W/;:8<=!j >l!1X!WK~cX>!(E7ID;M=!;CC8K=!<=AIGKA=A!DG!K=H!B7D?@=A!GF!#(!H=<=!?GCI7<=E!

DG!7E7ID;M=! ;CC8K=!<=AIGKA=A!DG! I<=M;G8A!B7D?@=A!GF!#(>!%=A89DA! ;KE;?7D=!D@7D!M=<J!

A;C;97<! ;CC8K=! <=AIGKA=A! G??8<! DG! BGD@! I<=M;G8A! B7D?@=A! 7KE! K=H! B7D?@=A! GF! #(!

W(II=KE;]!R>RX>!
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! TTf !
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2FHIJ8+=:=+-KF98=Kb7!#(!7DD=K87D=A!#a.5!;KE8?D;GK!GF!-' T̂k( !7KE!-/) "̂>!"@=!9=M=9A!GF!W(X!-' T̂k(! 7KE!W1X!

-/) "̂!A=?<=D=E!BJ!,*Tj p!(5, !7KE!,*c p!"!?=99!?Ĝ?89D8<=!FG99GH;K:!Rj!@<!D<=7DC=KD!H;D@!#a.5 L!#T)T!#(!WT!

µ:dC9!G<!c!µ:dC9X!G<!#c)R!#(!WT!µ:dC9!G<!c!µ:dC9X!79GK=!G<!;K!?GCB;K7D;GK!H;D@!#a.5! G<!8KD<=7D=E!7A!7!

?GKD<G9!H=<=!E=D=<C;K=E!BJ!$'-.(>!$7?@!?G98CK!<=I<=A=KDA!KG<C79;A=E!C=7K!?JDGN;K=!9=M=9A!p!.$+!GF!c!

D=?@K;?79!<=I=7DA!GF!=7?@!D<=7DC=KD!;K!=M=<J!EGKG<>!$7?@!$'-.(!<=I<=A=KDA!KG<C79;A=E!<=A89DA!F<GC!c!EGKG<A!

WK~cX>!.D7D;AD;?79!7K79JA=A!H=<=!I=<FG<C=E!DG!?GCI7<=!?JDGN;K=!9=M=9A!A=?<=D=E!BJ!?=99A!=]IGA=E!DG!#a.5!

79GK=!M=<A8A!?=99A!=]IGA=E!DG!#a.5 !;K!?GCB;K7D;GK!H;D@!=;D@=<!#T)T!#(!WT!µ:dC9!G<!c!µ:dC9X!G<!#c)R!#(!

WT!µ:dC9!G<!c!µ:dC9X!BJ!F;DD;K:!7!&K=ô7J!()&4(!DG!D@=!E7D7!7KE!8A;K:!7!.;E7N!D=AD!DG!7EZ8AD!FG<!C89D;I9=!
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"6/ !̂ !7KE!W1X!-' T̂S!A=?<=D=E!BJ!,*Tj p! (5,! 7KE! ,*c p! "!?=99!?Ĝ?89D8<=!FG99GH;K:!Rj!@<!D<=7DC=KD!H;D@!

#a.5 L!#T)T!#(!WT! µ:dC9!G<!c!µ:dC9X!G<!#c)R!#(!WT!µ:dC9!G<!c!µ:dC9X!79GK=!G<!;K!?GCB;K7D;GK!H;D@!#a.5!

G<!8KD<=7D=E!7A!7!?GKD<G9!H=<=!E=D=<C;K=E!BJ!$'-.(>!$7?@!?G98CK!<=I<=A=KDA!KG<C79;A=E!C=7K!?JDGN;K=!

9=M=9A!p!.$+!GF!c!D=?@K;?79!<=I=7DA!GF!=7?@!D<=7DC=KD!;K!=M=<J!EGKG<>!$7?@!$'-.(!<=I<=A=KDA!KG<C79;A=E!

<=A89DA!F<GC!c!EGKG<A!WK~cX>!.D7D;AD;?79!7K79JA=A!H=<=!I=<FG<C=E!DG!?GCI7<=!?JDGN;K=!9=M=9A!A=?<=D=E!BJ!

?=99A!=]IGA=E!DG!#a.5! 79GK=!M=<A8A!?=99A!=]IGA=E!DG!#a.5 !;K!?GCB;K7D;GK!H;D@!=;D@=<!#T)T!#(!WT!µ:dC9!

G<!c!µ:dC9X!G<!#c)R!#(!WT!µ:dC9!G<!c!µ:dC9X!BJ!F;DD;K:!7!&K=ô7J!()&4(!DG!D@=!E7D7!7KE!8A;K:!7!.;E7N!D=AD!
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D@=!=FF=?D!GF!#(!GK!"'%R!7:GK;AC!H7A!=]7C;K=E>!#=<=L!;D!;A!A@GHK!D@7D!#(!D<=7DC=KD!
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A=?<=D=E!BJ!,*Tjp!(5, A!FG99GH;K:!Rj!@<!D<=7DC=KD!H;D@!7!"'%R!7:GK;AD!W'"( .̂(XL! #T)T!#(!WT! µ:dC9!G<!c!

µ:dC9X!G<!#c)R!#(!WT!µ:dC9!G<!c!µ:dC9X!79GK=!G<!;K!?GCB;K7D;GK!H;D@!'"( .̂( !G<!8KD<=7D=E!7A!7!?GKD<G9!H=<=!
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W(X!-' R̂c!7KE!W1X!-' T̂! !A=?<=D=E!BJ!,*Tjp!(5, A!FG99GH;K:!Rj!@<!D<=7DC=KD!H;D@!#a.5L!#T)T!#(!WT! µ:dC9!

G<!c!µ:dC9X!G<!#c)R!#(!WT!µ:dC9!G<!c!µ:dC9X!;K!?GCB;K7D;GK!H;D@!#a.5L!#T)T!#(!WT! µ:dC9!G<!c!µ:dC9X!G<!

#c)R!#(!WT! µ:dC9!G<!c!µ:dC9X!;K!?GCB;K7D;GK!H;D@!#a.5!7KE!7!"'%l!7:GK;AD!W/'(.̂"XL!G<!8KD<=7D=E!7A!7!

?GKD<G9!H=<=!E=D=<C;K=E!BJ!$'-.(>!$7?@!?G98CK!<=I<=A=KDA!KG<C79;A=E!C=7K!?JDGN;K=!9=M=9A!p!.$+!GF!c!

=]I=<;C=KD79!<=I=7DA!GF!=7?@!D<=7DC=KD!;K!D@=!A7C=!EGKG<!WK~cX>!.D7D;AD;?79!7K79JA=A!H=<=! I=<FG<C=E!DG!

?GCI7<=!?JDGN;K=!9=M=9A!A=?<=D=E!BJ!?=99A!D<=7D=E!H;D@!#a.5!;K!?GCB;K7D;GK!H;D@!#T)T!#(!WT! µ:dC9!G<!c!

µ:dC9X!G<!#c)R!#(!WT!µ:dC9!G<!c!µ:dC9X!M=<A8A!?=99A!D<=7D=E!H;D@!#T)T!#(!WT! µ:dC9!G<!c!µ:dC9X!G<!#c)R!#(!

WT!µ:dC9!G<!c!µ:dC9X!;K!?GCB;K7D;GK!H;D@!#a.5!7KE!/'(.̂"!BJ!F;DD;K:!7!&K=̂o7J!()&4(!DG!D@=!E7D7!7KE!

8A;K:!7!.;E7N!D=AD!DG!7EZ8AD!FG<!C89D;I9=!D=AD;K:!W|I}S>SlX>!

Unt
re

at
ed

HKSP

HKSP +
 H

A 1
 µ

g

HKSP +
 H

A 3
 µ

g

10
0 

ng
 F

LA
-S

T +
 H

A 1
 µ

g 
an

d 
HKSP

10
0 

ng
 F

LA
-S

T +
 H

A 3
 µ

g 
an

d 
HKSP

HKSP +
 H

A 1
 µ

g

HKSP +
 H

A 3
 µ

g

10
0 

ng
 F

LA
-S

T +
 H

A 1
 µ

g 
an

d 
HKSP

10
0 

ng
 F

LA
-S

T +
 H

A 3
 µ

g 
an

d 
HKSP

0.0

0.5

1.0

1.5

2.0

2.5

R
el

at
iv

e 
IL

-2
3 

C
on

c.

IL-23

H1N1 HA
H3N2 HA

Unt
re

at
ed

HKSP

HKSP +
 H

A 1
 µ

g

HKSP +
 H

A 3
 µ

g

10
0 

ng
 F

LA
-S

T +
 H

A 1
 µ

g 
an

d 
HKSP

10
0 

ng
 F

LA
-S

T +
 H

A 3
 µ

g 
an

d 
HKSP

HKSP +
 H

A 1
 µ

g

HKSP +
 H

A 3
 µ

g

10
0 

ng
 F

LA
-S

T +
 H

A 1
 µ

g 
an

d 
HKSP

10
0 

ng
 F

LA
-S

T +
 H

A 3
 µ

g 
an

d 
HKSP

0

1

2

3

4

R
el

at
iv

e 
IL

-1
! 

C
on

c.

IL-1!

H1N1 HA
H3N2 HA*

A B



! TRU!

!

2FHIJ8+=:;?+"'%l!7:GK;AC!EG=A!KGD!7FF=?D!;KE8?D;GK!GF!?JDGN;K=A!E8<;K:!#a.5!7KE!#(!?ĜD<=7DC=KD>!"@=!
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;KF=?D;GKA!rcffs >!"@=<=FG<=L!7K!7;C!GF!D@;A!AD8EJ!H7A!DG!E=D=<C;K=!H@=D@=<!7!"'%l!7:GK;AD!

?7K!B=!8A=E!DG!<=ADG<=!-(4!;K@;B;D=E!;CC8K=!<=AIGKA=A!DG!>=5=!;K!@8C7K!(5,A> !



! TcU!

!

-K!,@7ID=<!cL!H=!@7M=!=AD7B9;A@=E!D@7D!"'%l!7:GK;AC!<=ADG<=E!9=M=9A!GF!#a.5 ;̂KE8?=E!

-' R̂c!7KE!-' R̂k!H@;?@!H=<=!I<=M;G8A9J!;K@;B;D=E!BJ!-(4>!(EE;D;GK799JL!;K!?=99A!?GD̂<=7D=E!

H;D@!#a.5L!-(4L!7KE!7!"'%l!7:GK;ADL!9=M=9A!GF!-'T̂RIkS!H=<=!;KE8?=E!B=JGKE!D@GA=!;K!

?=99A!D<=7D=E!H;D@!#a.5!79GK=>!"@=A=!<=A89DA!I<=A=KD!7!KGM=9!C=?@7K;AC!FG<!<=ADG<;K:!

"@Tk!7KE!"@T!IG97<;A;K:!?JDGN;K=A!;K!@8C7K!(5, AL!H@;?@!C7J!79AG!I<=M=KD!;K@;B;D;GK!GF!

"@Tk! 7KE! "@T!7E7ID;M=!?JDGN;K=A>! (A! E;A?8AA=E! B=FG<=L! D@=<=! @7A! B==K! <=A=7<?@!

I=<FG<C=E!;K!D@;A!7<=7!I<=M;G8A9JL!79D@G8:@!;K!CG8A=!CGE=9A>!(A!;CC8K=!<=AIGKA=A!;K!

C;?=!7KE!@8C7KA!7<=!KGD!79H7JA!?GKA=<M=EL!;D!;A!GF!:<=7D!;CIG<D!D@7D!<=A=7<?@!;A!79AG!

?7<<;=E! G8D! ;K! @8C7K! CGE=9A>! "@=A=! <=A89DA!?G<<GBG<7D=! D@GA=! :=K=<7D=E! ;K! CG8A=!

CGE=9AL!H@;?@!C7J!@=9I!DG!E=CGKAD<7D=!D@=!IGAA;B;9;DJ!GF!8D;9;A;K:!"'%l!7:GK;ADA!DG!BGGAD!

;CC8K=!<=AIGKA=A>! .8?@!D<=7DC=KDA!C7J! I<GM=!DG!B=! ;KE;AI=KA7B9=!=AI=?;799J!H@=K!

?GKA;E=<;K:!D@=! :<=7D!D7AN!GF!GM=<?GC;K:! (+%>!1GGAD;K:! ;CC8K=!<=AIGKA=A!M;7! "'%!

7:GK;ADA!C7J! I<GM=!DG!B=!7!M=<J!=FF=?D;M=!D7?D;?!FG<!KGD!GK9J! ;CI<GM;K:!D@=!=FF;?7?J!GF!

7KD;B;GD;?A!WH@;?@!H;99!B=!9=AA!7KE!9=AA!=FF=?D;M=!BJ!D@=CA=9M=A!7A!D;C=!I7AA=AXL!B8D!C7J!

=M=K!B=!A8FF;?;=KD!79GK=>!-K!G<E=<!DG!I<GM;E=!B797K?=L!D@=!8A=!GF!A8?@!D<=7DC=KD!AD<7D=:;=A!

C8AD! 79AG! B=! ?78D;GK=E! E8=! DG! D@=! NKGHK! I7D@G:=K;?! =FF=?DA! D@7D! =9=M7D=E! "@Tk!

<=AIGKA=A!?7K!=]=<D!rTUfLRUl_RUks>!(9D@G8:@L!GD@=<!AD8E;=A!;K!C;?=!GBA=<M=E!D@7D!98K:!

D;AA8=! F899J! <=?GM=<=E! T! H==N! 7FD=<! 7EC;K;AD<7D;GK! E=AI;D=!M=<J! @;:@! ;KF97CC7DG<J!

<=AIGKA=A!B=FG<=L!H@;?@!IG;KDA!DG!D@=!=FF=?DA!GF!F97:=99;K!B=;K:!AGC=H@7D![A=9F9̂;C;D;K:\!

rcfks>!"@;A!C7J!I<GM=!DG!B=!N=J!;K!E=M=9GI;K:!F8D8<=!7KD;Ĉ;?<GB;79!D<=7DC=KDAL!B8D!7A!
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97BG<7DG<JÂD<7;K!GF!#T)T!H7A!8A=E!FG<!D@;A!AD8EJ!7A!D@;A!AD<7;K!;A!M=<J!H;E=9J!8A=E!7KE!

;D! F7?;9;D7D=E! ?GCI7<;K:! G8<! F;KE;K:A! DG! GD@=<! AD8E;=A! GK! C;?=! 7KE! @8C7K! CGE=9A>!

#GH=M=<L!;D!C7J!B=!GF!;KD=<=AD!DG!79AG!A8II9=C=KD!F8D8<=!HG<N!8A;K:!7!?9;K;?79!;AG97D=!GF!

#T)T !79GK:!H;D@!7EE;D;GK79!AD<7;KA!GF!#c)R!7KE!GD@=<!A8BDJI=A>!"@;A!;A!H;D@!7!M;=H!DG!

=M=KD8799J!8A;K:!G8<!@8C7K!$<!;*;3! CGE=9!DG!@=9I!;E=KD;FJ!H@;?@!AD<7;KA!GF!-(4!7<=!CGAD!

9;N=9J!DG!I<=E;AIGA=!;KE;M;E879A!DG!A=?GKE7<J!B7?D=<;79!;KF=?D;GK>!"@=!;E=79!A?=K7<;G!HG89E!

;KMG9M=!79;:K;K:!D@=!4;<79!-CC8KG9G:J!6<G8I!7D!*,0!H;D@!7K!;KF98=Kb7!?=KD<=L!H@=<=!H=!

HG89E!B=!:;M=K!-(4!AD<7;KA!?8<<=KD9J!;K!?;<?897D;GK>!0A;K:!D@=A=!AD<7;KAL!H=!?G89E!8A=!D@=!

CGE=9!DG!E=D=<C;K=!D@=!=FF=?D!GF!D@=A=!AD<7;KA!GK!"@Tk!<=AIGKA=A>!"@=!<=A89DA!GBD7;K=E!



! Tjj !

;K!G8<!97BG<7DG<J!?G89E!B=!?GCI7<=E!DG!D@=!I=<?=KD7:=!GF!A=?GKE7<J! ;KF=?D;GKA!;K!D@=!

IGI897D;GK! DG! E=D=<C;K=! @GH! A8;D7B9=! D@;A! C=D@GE! ;A! ;K! I<=E;?D;K:! D@=! 9;N=9;@GGE! GF!

;KE;M;E879!AD<7;KA!?78A;K:!A=?GKE7<J!B7?D=<;79!;KF=?D;GKA>!09D;C7D=9JL!D@;A!C=D@GE!C7J!B=!

8A=E!DG!@=9I!7EM;A=L!KGD!GK9J!M7??;K7D;GK!AD<7D=:;=AL!B8D!79AG!D@=!?9;K;?79!C7K7:=C=KD!GF!

;KF=?D;GKA>! /G<! ;KAD7K?=L! ;F! 7! ?;<?897D;K:! ;KF98=Kb7! AD<7;KA! ;A! NKGHK! DG! B=! I7<D;?897<9J!

;CC8KGA8II<=AA;M=L!I<GI@J97?D;?!D<=7DC=KDA!C7J!B=!<=?GCC=KE=E!FG<!M=<J!M89K=<7B9=!

;KE;M;E879A>!

-K!D@=!CG<=!;CC=E;7D=!F8D8<=L!;D!HG89E!B=!;KD=<=AD;K:!DG!AD8EJ!D@=!=FF=?DA!GF!D@=!;KF98=Kb7!

A8<F7?=!:9J?GI<GD=;KL!)(>!-D!@7A!B==K!A8::=AD=E!D@7D!;KF98=Kb7!M7??;K=!E=M=9GIC=KD!@7A!

8KE=<=]I9G;D=E! )(! ;CC8K;DJL! @GH=M=<! D@=<=!7<=! KGH! K8C=<G8A! AD8E;=A! H@;?@! @7M=!

E=CGKAD<7D=E!D@=!IGD=KD;79!B=K=F;DA!GF!;K?98E;K:!)(!;K!M7??;K=!FG<C897D;GKA!rjjf _jlRs >!

"@=! A8IIGA=E! 8KE=<8A=! GF! )(! 7A! 7K! 7KD;:=K! ;K! M7??;K=A! H7A! E8=! DG! C7KJ! ;AA8=A!

;K?98E;K:!)(!B=;K:!8KAD7B9=!H@;?@!<=A89D=E!;K!?GKF9;?D;K:!<=IG<DA!GF!)(!;CC8KG:=K;?;DJ!

rjlcs >!#GH=M=<L!7A! )(! ;A!KGH!B=;K:!?GKA;E=<=E!7A!7!?GCIGK=KD!FG<!B<G7EÂI=?D<8C!
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TR>!! 479=K?;7KG!+L!a;AA9;K:!$L!%=8AA!(L!%;bbG!,L!6@=<7A;C!(L!#G<MƒD@!PaL!=D!79>!

47??;K=!=FF=?D;M=K=AA!;K!I<=M=KD;K:!97BG<7DG<J!̂?GKF;<C=E!;KF98=Kb7!;K!I<;C7<J!

?7<=!I7D;=KDA!;K!7!A=7AGK!GF!?G?̂;<?897D;GK!GF!;KF98=Kb7!(!W!#T)T!X!IECSU!L!1!7KE!

E<;FD=E!(!W!#c)R!XL!-+̂&4$!+89D;?=KD<=!,7A=!_!,GKD<G9!.D8EJ!L!$8<GI=!RSTj!d!Tl>!

RSTjuRSSU>!!

Tc>!! 479=K?;7KG!+L!a;AA9;K:!$L!%=8AA!(L!P;CQK=bP̂G<:=!.L!#G<MƒD@!PaL!*GKK=99!P+&L!

=D!79>!"@=!$8<GI=7K!-+̂&4$!+89D;?=KD<=!RSTcR̂STj!,7A= ,̂GKD<G9!.D8EJ>!

#GCG:=K=G8A!CGE=<7D=!;KF98=Kb7!M7??;K=!=FF=?D;M=K=AA!7:7;KAD!

(W#T)TXIECSU!7KE!@=D=<G:=KG8A!<=A89DA!BJ!?G8KD<J!7:7;KAD!(W#c)RX>!47??;K=>!

RSTluccO!RfTc_RfRR>!EG;OTS>TSTmdZ>M7??;K=>RSTl>Sj>STR!

Tj>!! .@;9=J!a"L!'78D=KB7?@!$L!'==!->!"@=!0A=!GF!(KD;C;?<GB;79!(:=KDA!7FD=<!*;7:KGA;A!

GF!4;<79!%=AI;<7DG<J!"<7?D!-KF=?D;GKA!;K!#GAI;D79;b=E!(E89DAO!(KD;B;GD;?A!G<!

(K];G9JD;?Aq!-KF=?D!,GKD<G9!#GAI!$I;E=C;G9>!RSTSucTO!TTkk_TTfc>!

EG;OTS>TSfmdmlmlUm!

Tl>!! &Y)=;99!P>!"7?N9;K:!*<8:^%=A;AD7KD!-KF=?D;GKA!69GB799JO!/;K79!%=IG<D!7KE!

%=?GCC=KE7D;GKA>!%=M!(KD;C;?<GB!%=A;AD>!RSTmu!

EG;OTS>TSTmdZ>ZI@7>RSTl>TT>SSl!

Tm>!! ';!oL!,@=K!#L!.8DDGK!"L!&B7E7K!(L!5=<=b!*%>!-KD=<7?D;GKA!B=DH==K!D@=!

-KF98=Kb7!(!4;<8A!%)(!5G9JC=<7A=!,GCIGK=KDA!7KE!%=D;KG;?!(?;E-̂KE8?;B9=!

6=K=!->!P!4;<G9>!RSTjuffO!TSjcR_TSjjk>!EG;OTS>TTRfdP4->STcfcT̂j !

Tk>!! a8DD=<!P.L!.I<GKN=K!+-L!/<77;Z!5'L!/G8?@;=<!%(L!#=<FAD!.>!"<7KAC;AA;GK!<G8D=A!

GF!<=AI;<7DG<J!M;<8A=A!7CGK:!@8C7KA>!,8<<!&I;K!4;<G9>!"@=!(8D@G<Au!RSTfuRfO!

TjR_TlT>!EG;OTS>TSTmdZ>?GM;<G>RSTf>ST>SST!

Tf>!! +=D=<ANJ!+'L!+7AD=<DGK!%6L!'GE=!#L!/;9=!"+L!17B;K?@7N!">!$I;E=C;G9G:JL!

C;?<GB;G9G:JL!7KE!D<=7DC=KD!?GKA;E=<7D;GKA!FG<!B7?D=<;79!IK=8CGK;7!?GCI9;?7D;K:!

;KF98=Kb7>!-KD!P!-KF=?D!*;A>!-KD=<K7D;GK79!.G?;=DJ!FG<!-KF=?D;G8A!*;A=7A=Au!RSTRuTmO!

=cRT_=ccT>!EG;OTS>TSTmdZ>;Z;E>RSTR>ST>SSc!

TU>!! a7A@!P,L!"78B=KB=<:=<!Pa>!"@=!<G9=!GF!M;<79L!@GADL!7KE!A=?GKE7<J!B7?D=<;79!

F7?DG<A!;K!;KF98=Kb7!I7D@G:=K=A;A>!(C!P!57D@G9>!$9A=M;=<u!RSTluTflO!TlRf_Tlcm>!

EG;OTS>TSTmdZ>7ZI7D@>RSTj>Sf>ScS!

RS>!! +G<=KA!*+L!/78?;!(.>!"@=!TUTf!-KF98=Kb7!57KE=C;?O!-KA;:@DA!FG<!D@=!RTAD!

,=KD8<J>!P!-KF=?D!*;A>!RSSkuTUlO!TSTf_TSRf>!EG;OTS>TSfmdlTTUfU!

RT>!! #8AA=99!"L!6GE9==!(L!.79=N(̂<E7N7K;!.L!.K=9:<GM=!%P>!%=AI;<7DG<J!M;<79!

;KF=?D;GKAO!aKGH9=E:=!B7A=E!D@=<7I=8D;?A>!,8<<!&I;K!-CC8KG9>!$9A=M;=<!'DEu!

RSTRuRjO!jcf_jjc>!EG;OTS>TSTmdZ>?G;>RSTR>Sm>SST!



! Tjf !

RR>!! 58D<;!o,o.L!+8A?7D=99G!*PL!.DG?NH=99!+.L!)=H799!(">!$?GKGC;?!B8<E=K!GF!

A=7AGK79!;KF98=Kb7!;K!D@=!0K;D=E!.D7D=A>!47??;K=>!$9A=M;=<!'DEu!RSTfucmO!cUmS_

cUmm>!EG;OTS>TSTmdZ>M7??;K=>RSTf>Sl>Slk!

Rc>!! +8D@8<;!.6L!4=KN7D=A7K!.L!+J9=A!5%L!'=GK7<E;1̂==!PL!(9!a@8H7;D;<!".(L!(9!

+7C8K!(L!=D!79>!$FF=?D;M=K=AA!GF!K=8<7C;K;E7A=!;K@;B;DG<A!;K!<=E8?;K:!CG<D79;DJ!

;K!I7D;=KDA!7EC;DD=E!DG!@GAI;D79!H;D@!;KF98=Kb7!(!#T)TIECSU!M;<8A!;KF=?D;GKO!7!

C=D7̂7K79JA;A!GF!;KE;M;E879!I7<D;?;I7KD!E7D7>!'7K?=D!%=AI;<!+=E>!$9A=M;=<u!

RSTjuRO!cUl_jSj>!EG;OTS>TSTmd.RRTcR̂mSSWTjXkSSjTĵ !
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;KF98=Kb7!M;<;GK!=KEGK8?9=7A=!?9=7M=A!?7II=E!%)(A!DG!:=K=<7D=!D@=!I<;C=<A!

D@7D!;K;D;7D=!M;<79!%)(!D<7KA?<;ID;GK>!,=99>!TUfTuRcO!fjk_flf>! !

lT>!! ';!+ '̂L!%7G!5L!a<8:!%+>!"@=!7?D;M=!A;D=A!GF!D@=!;KF98=Kb7!?7IÊ=I=KE=KD!
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T Ê=I=KE=KD!?JDGN;K=A!;K!;KF=?D;GK!H;D@!.D<=IDG?G??8A!IK=8CGK;7=!;K!M;D<GO!(!

KGM=9!F8K?D;GK!GF!IK=8CG9JA;K!;K!?7AI7A=T̂!7?D;M7D;GK>!-KF=?D!-CC8K>!RSSfukmO!

Tljk _Tllk>!EG;OTS>TTRfd-(->STRmÛSk!
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I<GD=?D;GK!7:7;KAD!;KF98=Kb7>!47??;K=>!TUUSufO!jkU _jfl>!

EG;O@DDIAOddEG;>G<:dTS>TSTmdSRmjĵTSvWUSXUSRlS5̂ !
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! TlU!

Umjf l̂ !

TjU>!! /=<K7KE=b!.L!PGA=!5L!(ME;8A@NG!+6L!a7I97K!(+L!,G@=K!*(>!-K@;B;D;GK!GF!-'T̂S!

%=?=IDG<!/8K?D;GK!;K!(9M=G97<!+7?<GI@7:=A!BJ!"G99'̂;N=!%=?=IDG<!(:GK;ADA>!P!

-CC8KG9>!RSSjuTkRO!RmTc_RmRS>!EG;OTS>jSjUdZ;CC8KG9>TkR>j>RmTc!

TlS>!! ,@=8K:!,2L!5GGK!''+L!'78!(.L!'8N!oL!'78!2'L!.@G<D<;E:=!a/L!=D! 79>!-KE8?D;GK!

GF!I<G;KF97CC7DG<J!?JDGN;K=A!;K!@8C7K!C7?<GI@7:=A!BJ!;KF98=Kb7!(!W#l)TX!

M;<8A=AO!7!C=?@7K;AC!FG<!D@=!8K8A879!A=M=<;DJ!GF!@8C7K!E;A=7A=q!RSSRucmSO!

TfcT _Tfck>!EG;OTS>TSTmd.STjSm̂kcmWSRXTTkkRk̂!

TlT>!! #„:K=<!aL!oG9FF!"L!59=A?@N7!.L!59G:!.L!6<8B=<!(*L!a79;KN=!0L!=D!79>!

+7?<GI@7:=̂=]I<=AA=E!-/) •̂!,GKD<;B8D=A!DG!(IGIDGD;?!(9M=G97<!$I;D@=9;79!,=99!

-KZ8<J!;K!.=M=<=!-KF98=Kb7!4;<8A!5K=8CGK;7>!5'G.!57D@G:>!RSTcuU>!

EG;OTS>TckTdZG8<K79>II7D>TSScTff!

TlR>!! 6=!+gL!#G!(o.L!"7K:!2L!oGK:!a#.L!,@87!12'L!67AA=<!.L !=D!79>!)a!,=99A!

%=:897D=!,*fp!"!,=99!5<;C;K:!7KE!*=KE<;D;?!,=99!+;:<7D;GK!E8<;K:!-KF98=Kb7!(!

-KF=?D;GK!BJ!-/)!̂!7KE!5=<FG<;K*̂=I=KE=KD!+=?@7K;ACA>!P!-CC8KG9>!RSTRuTfUO!

RSUU_RTSU>!EG;OTS>jSjUdZ;CC8KG9>TTScjkj!

Tlc>!! #=!vL!*<7:@;!+L!+7@CGGE!aL!#G9C=A!"L!a=CB9=!6L!*=NN=<!,L!=D!79>!"!?=99^
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RRk>!! 1<G8:@!*L!%GD@H=99!)P>!,7AI7A=T̂ Ê=I=KE=KD!I<G?=AA;K:!GF!I<G;̂KD=<9=8N;K^

TB=D7!;A!?JDGAG9;?!7KE!I<=?=E=A!?=99!E=7D@>!P!,=99!.?;>!RSSkuTRSO!kkR_kfT>!

EG;OTS>TRjRdZ?A>Scckk!

RRf>!! 5F97Kb!.L!";C7KA!P,L!,@=8K:!PL!%GA79=A!%L!a7Kb9=<!#L!6;9B=<D!PL!=D!79>!-'R̂kL!7!

@=D=<GE;C=<;?!?JDGN;K=!?GCIGA=E!GF!$1-c!7KE!IRf!I<GD=;KL!;KE8?=A!I<G9;F=<7D;GK!

GF!K7;M=!,*jp"!?=99A>!-CC8K;DJ>!RSSRuTmO!kkU_kUS>!EG;OTS>TSTmd.TSkj^

kmTcWSRXSScRjR̂!

RRU>!! 4;997<;KG!(L!#;BB=<D!'L!';=B=<C7K!'L!o;9AGK!$L!+7N!"L!2GA@;E7!#L!=D!79>!"@=!-'^

Rk%!Wo.v T̂X!;A!<=e8;<=E!DG!A8II<=AA!"!?=99!@JI=<7?D;M;DJ!E8<;K:!;KF=?D;GK>!

-CC8K;DJ>!RSScuTUO!mjl_mll>!EG;OTS>TSTmd.TSkjk̂mTcWScXSScSSl̂ !

RcS>!! 4;997<;KG!(!4>L!.D8C@GF=<!P.L!.7<;A!,P+L!a7AD=9=;K!%(L!E=!.78M7:=!/PL!#8KD=<!

,(>!-' R̂k!';C;DA!-'̂ R!5<GE8?D;GK!E8<;K:!"@T!*;FF=<=KD;7D;GK>!P!-CC8KG9>!

RSSmuTkmO!Rck_Rjk>!EG;OTS>jSjUdZ;CC8KG9>Tkm>T>Rck!

RcT>!! 2GA@;CGDG!"L!2GA@;CGDG!"L!27A8E7!aL!+;b8:8?@;!PL!)7N7K;A@;!a>!-'R̂k!

A8II<=AA=A!"@R!?=99!E=M=9GIC=KD!7KE!"@R!?JDGN;K=A!I<GE8?D;GK!F<GC!IG97<;b=E!

"@R!?=99AO!7!KGM=9!D@=<7I=8D;?!H7J!FG<!"@RĈ=E;7D=E!799=<:;?!;KF97CC7D;GK>!P!
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18<:AD=E=K!P(L!=D!79>!/?€%-!?GÂD;C897D;GK!?GKM=<DA!@8C7K!;KD=AD;K79!,*TScp!

E=KE<;D;?!?=99A!;KDG!I<G;̂KF97CC7DG<J!?=99A!D@<G8:@!:9J?G9JD;?!<=I<G:<7CC;K:>!)7D!

,GCC8K>!.I<;K:=<!0.u!RSTfuU>!EG;OTS>TScfdAjTjmkŜTf ŜccTf l̂ !
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jjU>! ! 6<7M=9!,L!';!,L!o7K:!PL!#7A@=C!(+L!P7=KDA?@N=!1L!v8!a!H=;L!=D!79>!g879;D7D;M=!

7KE!e87KD;D7D;M=!7K79JA=A!GF!M;<D8799J!799!A8BDJI=A!GF!;KF98=Kb7!(!7KE!1!M;<79!

K=8<7C;K;E7A=A!8A;K:!7KD;BGE;=A!D7<:=D;K:!D@=!8K;M=<A799J!?GKA=<M=E!A=e8=K?=A>!

47??;K=>!$9A=M;=<!'DEu!RSTSuRfO!lkkj_lkfj>!EG;OTS>TSTmdZ>M7??;K=>RSTS>Sm>Skl!

jlS>! ! o7K!#L!67G!PL!v8!aL!,@=K!#L!,G8b=KA!'aL!%;M=<A!a#L!=D!79>!+G9=?897<!17A;A!FG<!

1<G7E!)=8<7C;K;E7A=!-CC8K;DJO!,GKA=<M=E!$I;DGI=A!;K!.=7AGK79!7KE!

57KE=C;?!#T)T!7A!o=99!7A!#l)T!-KF98=Kb7!4;<8A=A>!P!4;<G9>!RSTcufkO!URUS_

UcSS>!EG;OTS>TTRfdZM;>STRScT̂c!

jlT>! ! oG@9BG9E!"PL!5GEG9ANJ!a(L!,@<GC;NGM7!4L!a;<NI7D<;?N!$L!/79?GK;=<;!4L!+=7E=!5L!

=D!79>!1<G7E9J!I<GD=?D;M=!C8<;K=!CGKG?9GK79!7KD;BGE;=A!7:7;KAD!;KF98=Kb7!1!M;<8A!

D7<:=D!@;:@9J!?GKA=<M=E!K=8<7C;K;E7A=!=I;DGI=A>!)7D!+;?<GB;G9>!RSTkuRO!TjTl_

TjRj>!EG;OTS>TScfdAjTlmjŜTk̂ SSTT̂f !
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-' m̂! S>cc!! S>Rk!! S>SR!! S>ST! Ŝ>Rf!! Ŝ>Sl!! S>ST! S>Sl!
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