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?@A* /0%"-* ./:* "%#* 4-* #,-* 1$)./$:* 3/(#%$* $-21%"2)40-* 3%$* )"($-/2-&* 4%"-*

3$/(#'$-2*)"*#,-*-0&-$0:*GL7*MI7*/"&*#,/#*)22'-2*/22%()/#-&*<)#,*!"#$%&'(,*)+*./:*/02%*

4-* ).1%$#/"#* <,-"* -5/0'/#)"8* /8-7* &)2-/2-* %$* )$$/&)/#)%"* $-0/#-&* 3$/(#'$-;*

+,%'8,*#,-$-*,/2*4--"*&-#/)0-&*<%$C*#,/#*-5/0'/#-2*#,-*$)2C*%3*3$/(#'$-*)"*4%"-*

GM=NI*)#*)2*%"0:*$-(-"#0:*#,/#*#,-$-*)2*/*$-"-<-&*)"#-$-2#*)"*,%<*4)%0%8)(/0*3/(#%$2*

3$%.* /8)"87* &)2-/2-* %$* )$$/&)/#)%"* (/"* /0#-$* #,-*.-(,/")(/0* 1$%1-$#)-2* %3* 4%"-7*

1/$#)('0/$0:*#,-*3$/(#'$-*$-2)2#/"(-*)"*#,-*(%"#-F#*%3*!"#$%&'(,*)+*)22'-2;**
*

?%"-* K'/0)#:* $-3-$2* #%* (,/$/(#-$)2#)(2* %3* #,-* 4%"-* 2#$'(#'$-7* (%.1$)2-&*

1$)./$)0:* %3* #:1-* !* (%00/8-"* /"&* ,:&$%F:/1/#)#-* "/"%($:2#/027* <,)(,* (/"*

)"30'-"(-* 4%"-O2* 2#$-"8#,* /"&* #%'8,"-22* )$$-21-(#)5-* %3* ?@A;*P)#,* $-8/$&* #%*

4%"-*2#$'(#'$-7* #,-*/1/#)#-*($:2#/02*10/:*/"* ).1%$#/"#* $%0-* )"*4%"-O2*2#)33"-22*%$*

4%"-*K'/"#)#:7*<,)0-*#,-*(%00/8-"*(%.1%"-"#*%3*#,-*4%"-*./#$)F*10/:2*/*5)#/0*$%0-*

)"* #,-* 4%"-* K'/0)#:7* 21-()3)(/00:* #,-* -"-$8:* #,/#* #,-* 4%"-* (/"* /42%$4* 1$)%$* #%*

3/)0'$-;* !"* #,)2* (%"#-F#* )#* )2* ).1%$#/"#* #%* 2#'&:* #,-*.)($%2#$'(#'$/0*.-(,/")2.2*

#,/#* 10/:* /* $%0-* )"* #,-* 3$/(#'$-* %3* 4%"-* )"* %$&-$* #%* (,/$/(#-$)6-* #,-* -33-(#2* #,/#*

3/(#%$2*2'(,*/2*/8)"87*&)2-/2-*%$*)$$/&)/#)%"*,/5-*%"*4%"-O2*3$/(#'$-*4-,/5)%$;**

*

?%"-*,/2* /* (%.10-F*,)-$/$(,)(/0*.)($%2#$'(#'$-7*<)#,* (,/$/(#-$)2#)(* 3-/#'$-2*

3$%.*#,-*.%0-('0/$*#%*#,-*./($%2(%1)(*0-"8#,*2(/0-27* #,-$-3%$-*)#* )2*"-(-22/$:*#%*

/"/0:6-* #,-* (%"#$)4'#)%"2* #%* #,-* #%'8,"-22* /#* "-/$0:* -/(,* 2)6-=2(/0-7* /"&*

2#/"&/$&)6-*2'(,*.-#,%&%0%8:;*+,)2*2#'&:*4-8)"2*4:*(,/$/(#-$)6)"8*#,-*3$/(#'$-*

#%'8,"-22* %3* 4)%./#-$)/027* /#* #,-* .)($%"* 0-"8#,* 2(/0-7* 4:* #,$--* &).-"2)%"/00:*

)./8)"8*#,-*)"#-$/(#)%"*4-#<--"*#,-*($/(C*1/#,*/"&*#,-*.)($%2#$'(#'$-;*D-$-*#,-*

"--&*3%$*/*.%$-*&-#/)0-&*.-(,/")2#)(*3$/.-<%$C*&-5-0%12*#%*-F10/)"*(,/"8-2*)"*

#,-*.-(,/")(/0*1$%1-$#)-2*/"&* 3$/(#'$-* #%'8,"-22*%3*4%"-*<)#,* 3/(#%$27* 2'(,*/2*
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!"#$"%&'#()!()&*+&#++!'#!,#*$-&./#(&(,0'1&!''+)(()(&,/#(&21&3+)()$,#$"&!&4*536),)&
/#)+!+4/#4!6&!33+*!4/&,/!,&4/!+!4,)+#7)(&,/)&+)6)8!$,&')9*+5!,#*$&5)4/!$#(5&*$&
)!4/&6)$",/&(4!6)&*9&2*$)%&9*40(#$"&*$&,:*&(3)4#9#4&4!()&(,0'#)(%& #++!'#!,#*$&!$'&
!"#$"-&;$&,/)&90,0+)&,/)&5)4/!$#(,#4&9+!5):*+<&')8)6*3)'&/)+)&4!$&2)&!336#)'&,*&
5!$1&*,/)+&(,0'#)(&4*$4)+$#$"&,/)&!$!61(#(&*9&2*$)&9+!4,0+)&#$&*+')+&,*&)8!60!,)&
,/)&#53!4,&*9&!&:#')&+!$")&*9&9!4,*+(&,/!,&4!$&!99)4,&,/)&5)4/!$#4!6&3)+9*+5!$4)&
*9&4*+,#4!6&2*$)-&

&
!"#"$%&'()&('*$+,$-+.*$

=*+,#4!6&2*$)&#(&,/)&/!+'&*0,)+&6!1)+&*9&2*$)&,/!,&#(&')(#"$)'&,*&+)(#(,&9+!4,0+)-&
;,& #(& !& 0$#>0)& !$'&/#"/61& 4*536)?& 2#*5!,)+#!6& ,*& (,0'1&'0)& ,*& #,(& !2#6#,1& ,*& 2)&
(,+*$"%& ,*0"/%&!$'& 6#"/,:)#"/,-&./)& #$,)+$!6& (,+04,0+)&*9&2*$)& #(&/#)+!+4/#4!6& #$&
$!,0+)& !$'& #,& (3!$(&5!$1& 6)$",/& (4!6)(& @ABCCD%& 9+*5&5*6)406!+& ,*&5!4+*(4*3#4&
(#7)&(4!6)(-&./)&2!(#4&(,+04,0+)&*9&2*$)& #(&!$&*+"!$#4&5!,+#?&4*53+#()'&*9&EAFG&
4*66!")$& !$'& !& 5#$)+!6& 3/!()& 4*$(#(,#$"& *9& 4!64#05& 3/*(3/!,)B2!()'& !3!,#,)&
5#$)+!6-& H,& ,/)& 5*6)406!+& 6)8)6%& 2*$)& #(& 5!')& 03& *9& 9#2+*0(& 3*615)+& ,13)& ;&
4*66!")$& I03& ,*& CJ& K5& #$& 6)$",/%& !$'& JFBLF& $5& #$& '#!5),)+M& 2*0$'& !$'&
#53+)"$!,)'&:#,/&/!+'&4!+2*$!,)'&!3!,#,)&$!$*4+1(,!6(&I,)$(&*9&$5&#$&6)$",/&!$'&
:#',/%&NBO&$5&#$&,/#4<$)((M&@AD&&,/!,&+)#$9*+4)&#,-&./)()&4+1(,!6(&!+)&5*(,61&96!,&!$'&
!+)& !++!$")'&5*(,61&3!+!66)6& ,*& )!4/&*,/)+& !$'& ,*& ,/)& 6*$"& !?#(& *9& ,/)& 4*66!")$&
9#2+#6(&#$&,/)&2*$)&4*53*(#,)&#$&!&+)"06!+61&+)3)!,#$"&(,!"")+)'&!++!$")5)$,&@CND-&
.13)& ;& 4*66!")$%& ,/)&3+#5!+1& ,13)& 9*0$'& #$&2*$)%& #(& !6(*&/#)+!+4/#4!6& #$&$!,0+)-&
./)&4*66!")$&#(&4*53*()'&*9&!&,+#36)&/)6#?&*9&3)3,#')&4/!#$(%&(3)4#9#4!661&,:*&!C&
4/!#$(&!$'&*$)&!N&4/!#$%&)!4/&*9&:/#4/&!+)&ECFFF&+)(#'0)(& 6*$"-&./)&5*6)406)(&
!+)&(,!"")+)'&21&PL&$5&!$'&4*8!6)$,61&4+*((B6#$<)'&2),:))$&61(#$)&+)(#'0)(%&,/)&
#$,+!& !$'& #$,)+5*6)406!+& 4+*((B6#$<(& 3+*8#')& 9*+& ,/)& ,)$(#6)& (,+)$",/& @CO%& CQD-&
./)()& 5#$)+!6#7)'& 4*66!")$& 9#2+#6(& !+)& 90+,/)+& *+"!$#7)'& !,& ,/)& 5#4+*(4*3#4&
6)$",/(4!6)& #$,*& 6!5)66!+& (,+04,0+)& :#,/& +*0"/61& *+,/*"*$!6& *+#)$,!,#*$(& *9&
!'R!4)$,&6!5)66!)&IOBL&K5&,/#4<$)((M-&S#,/#$&,/)&6!5)66!+&(,+04,0+)&!+)&()4*$'!+1&
*(,)*$(& INFFBOFF& K5& '#!5),)+M& @CJD%& :/#4/& !+)& 2*$)& 416#$')+(& ,/!,& 4*$,!#$& !&
4)$,+!6& 6*$"#,0'#$!6&,0206!+&4!8#,1&IT!8)+(#!$&4!$!6M&/*0(#$"&26**'&8)(()6(&!$'&
$)+8)(-&./)()&6!+")&8!(406!+&4/!$$)6(&!+)&(0++*0$')'&21&4#+4059)+)$,#!6&6!5)66!+&
+#$"(-& ./)& #$,)+9!4)& 2),:))$& ,/)& *(,)*$(& !$'& ,/)& 3+#5!+1& 6!5)66!& #(& 4!66)'& ,/)&
4)5)$,& 6#$)& +)"#*$& ICBJ& K5& #$& ,/#4<$)((M%& :/#4/& #(& !& 3**+61& *+"!$#7)'& /#"/61&
5#$)+!6#7)'&+)"#*$-&&
&
!"/"$0'1)&('*$+,$-+.*$

./)& 5)4/!$#4!6& 2)/!8#*+& *9& 2*$)& #(& !& 90$4,#*$& *9& ,/)& 506,#B'#5)$(#*$!6&
/#)+!+4/#4!6&$!,0+)&*9& #,(&(,+04,0+)&@CPBCADU& #$'))'%&2*$)&')+#8)(&#,(&+)(#(,!$4)&,*&
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!"#$%&"'( !")*( #( *&+%,%&-'( )!( -'!)"*#%,).( #.-( %)&/0'.,./( *'$0#.,1*1( #%( ,%12(
*#.3(+'./%0(1$#+'14("#./,./(!")*(%0'(.#.)1$#+'(1%"&$%&"'()!(,%1(5")%',.(*)+'$&+'1(
%)(%0'(*#$")1$)5,$(5031,)+)/,$#+(1$#+'()!(%&6&+#"(6).'(1%"&$%&"'(7894(8:;(<=,/&"'(
:>?(@5'$,!,$#++34(6).'(-'",A'1(,%1(%)&/0.'11(#.-(0'.$'(,%1(#6,+,%3(%)("'1,1%(!"#$%&"'(
!")*(6)%0(!"#$!"%!&(#.-('(#$!"%!&(*'$0#.,1*1?((

(
)"#$!"%!&* %)&/0'.,./( *'$0#.,1*14( 5",.$,5#++3( #%( 1&6B*,$").( -,*'.1,).14(

)5'"#%'(#0'#-()!(%0'($"#$C(%,5(%)(/'.'"#%'("'1,1%#.$'(%)(*,$")1%"&$%&"#+(-#*#/'?(
D0'(*)1%(5")*,.'.%(*'$0#.,1*(,1(%0#%()!(5+#1%,$(-'!)"*#%,).(E0,$0(5")A,-'1(#(
E#3( )!( 6+&.%,./( %0'( $"#$C( %,5( %0")&/0( %0'( !)"*#%,).( )!( F5+#1%,$G( H).'1?( D0'1'(
,.%",.1,$( *'$0#.,1*1( ,.$+&-'( %0'( *)+'$&+#"( &.$),+,./( )!( %0'( %")5)$)++#/'.(
*)+'$&+'1( #%( %0'( .#.)1$#+'( 7:9;4( #.-( #%( 1+,/0%+3( $)#"1'"( 1$#+'1( %0'( 1+,-,./( )!(
*,.'"#+,H'-($)++#/'.(!,6",+1(7884(8I;?(

(
((J%( %0'( +'./%0(1$#+'1()!(:9( %)(:99K1(L*4($).A'"1'+34( %0'(5",*#"3( %)&/0'.,./(

*'$0#.,1*1( ,.( 6).'( #"'( 'M%",.1,$?( +(#$!"%!&( %)&/0'.,./( *'$0#.,1*1( )5'"#%'(
5",*#",+3(,.(%0'(E#C'()!(%0'($"#$C(%,5(%)(,.0,6,%($"#$C,./(63(F10,'+-,./G(%0'($"#$C(
!")*( %0'( #55+,'-( -",A,./( !)"$'( 7:94( 8N4( 8O;?( P0'"'#1( ,.%",.1,$( %)&/0'.,./(
*'$0#.,1*1(#"'('!!'$%,A'( ,.( ,.0,6,%,./(6)%0( %0'( ,.,%,#%,).(#.-(/")E%0()!($"#$C14(
'M%",.1,$( *'$0#.,1*1( #"'( ).+3( '!!'$%,A'( ,.( ,.0,6,%,./( $"#$C( /")E%0( 7:9;?( D0'1'(
*'$0#.,1*1( #!!'$%( 1)+'+3( %0'( /")E%0( )!( $"#$C1(*)1%( .)%#6+3( ,.( 6).'( 63( $"#$C(
-'!+'$%,).(#.-( %E,1%,./(#.-(6",-/,./()!( %0'( $"#$C(63( !,6",+1()"( ,.%#$%( "'/,).1()!(
6).'(*#%",M( ,.( %0'($"#$C(E#C'4(5")$'11'1( %0#%(#"'(*)%,A#%'-(63(%0'(5"'1'.$'()!(
*,$")$"#$C1?(J( $'.%"#+( !'#%&"'( !)"( 'M%",.1,$( %)&/0'.,./( ,1( %0'( 15'$,!,$(.#%&"'()!(
%0'($"#$C(5#%0(E0,$0(,1($).%")++'-(63(%0'(-,"'$%,).()!(%0'(#55+,'-(!)"$'1(#.-(%0'(
.#%&"'()!(%0'(*,$")1%"&$%&"'4(,.(5#"%,$&+#"(%0'(035'"B*,.'"#+,H'-(,.%'"!#$'1()!(%0'(
)1%').1( <$'*'.%( +,.'1>4( E0,$0( 5")A,-'( *,$")1%"&$%&"#++3( QE'#C24( #.-( 0'.$'(
5"'!'""'-4(5#%01(!)"($"#$C,./?(R,$")$"#$C1(*)1%()!%'.(!)"*(#%(%0'1'($'*'.%(+,.'1(
#.-(#"'(%0&1(5",*#",+3(#+,/.'-(E,%0(%0'()1%').#+()",'.%#%,).4( !,'?4(#+)./(%0'(+)./(
#M,1()!(%0'(6).'4(E,%0(#(%35,$#+(15#$,./()!(S:9B:991(L*(78TBI9;?(U.-''-4(SVVW()!(
#++(*,$")$"#$C1(,.(6).'(#"'(#+,/.'-(#%(#.(#./+'()!(+'11(%0#.(8OX(E,%0("'15'$%(%)(%0'(
)1%').1( 7I:;?( U%( ,1( 6'$#&1'( )!( %0'( )",'.%#%,).( -'5'.-'.$'( )!( %0'(*,$")$"#$C,./4(
#.-(#1(E'++(#1(%0'($"#$C(#""'1%(#.-(-'!+'$%,).(#1(%0'($"#$C('.$)&.%'"1(%0'($'*'.%(
+,.'1(78T4(I8;4(%0#%(%0'(!"#$%&"'(5")5'"%,'1()!(6).'(#"'(0,/0+3(#.,1)%")5,$4(E,%0(%0'(
%)&/0.'11(,.(%0'(%"#.1A'"1'()",'.%#%,).(6',./(!#"(0,/0'"(%0#.(,.(%0'(+)./,%&-,.#+(
)",'.%#%,).14(!,'?4(6).'(,1('#1,'"(%)(15+,%(%0#.(%)(6"'#C?((

(
( J(6'%%'"(*'$0#.,1%,$(&.-'"1%#.-,./()!(6).'(E,++(#++)E(!)"(#(6'%%'"('A#+&#%,).(
)!( %0'"#5'&%,$( %"'#%*'.%1( #,*'-( #%( ,.$"'#1,./( 6).'( 1%"'./%0( E,%0( #/'( #.-(
-,1'#1'?(D0,1(E)"C(1''C1(%)()&%+,.'(#(*'%0)-(!)"(,.A'1%,/#%,./(6).'1(0,'"#"$0,$#+(
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!"#$%"$#&' ()' "&#*!' +,' ("!' &-"#()!(%' .)/' ()"#()!(%' *&%0.)(!*!' .)/' .1123' "0(!'
,#.*&4+#5' "+' &-12+#&' "0&' &,,&%"!' +,' *.)3' ,.%"+#!' !$%0' .!' #./(."(+)' /.*.6&7'
.6()67'&"%8'+)'%+#"(%.2'9+)&8':1&%(,(%.2237'"0(!',#.*&4+#5'4(22'$!&')+)2()&.#'&2.!"(%'
,#.%"$#&' *&%0.)(%!' *&.!$#&*&)"!' "+' ;$.)"(,3' *.%#+!%+1(%' 9+)&' "+$60)&!!7'
%+$12&/'4("0'1+!"<"&!"()6'"0#&&</(*&)!(+).2'!3)%0#+"#+)'-<#.3'%+*1$"&/'*(%#+<
"+*+6#.103' +,' "0&'*(%#+!%+1(%' %#.%5' 1."0!7' )&-"' !*.22<' .)/'4(/&<.)62&' -<#.3'
!%.""&#()6=/(,,#.%"(+)'>:?@:=A?@BC'+,'!"#$!%&'$)(.-(.2'"&)!(2&'"&!"!'.#&'&*12+3&/'
"+' &-.*()&' "0&' &,,&%"(D&)&!!' +,' ,(9#(22.#' !2(/()6' .!' .' ).)+!%.2&' /&,+#*."(+)'
*&%0.)(!*' ()' 9+)&' >93'*&.!$#()6' "0&' !"#.()' 1.#"("(+)()6' 9&"4&&)' "0&'*()&#.2'
.)/' %+22.6&)' 10.!&!C7' .)/' 2.!"237' "0&' $!&' +,' /&&1' EF' G.*.)' .)/' H+$#(&#'
I#.)!,+#*' J),#.#&/' >HIJGC' !1&%"#+!%+1(&!' .)/' .' ,2$+#+*&"#(%' .!!.3' "+'
%0.#.%"&#(K&'"0&'/.*.6&'"+'"0&'%+22.6&)',(9#(2!8'''
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!
"#$%&'!()(*! !+,'!-.&%/.%&'!01!203'!-,04#3$!.,'!-'5'3!6'5'6-!01!,#'&7&/,8!4#.,!
.,'!9&'57#6#3$!.0%$,'3#3$!:'/,73#-:-;!!"#!#$%!&'())%&#!)%*%)!(#!#$%!&+()%!,-!#$%!
#.,/,+,))(0%1!',)%+2)%&!(13!'41%.()45%3!+,))(0%1!-46.4)&7!841#.41&4+9!#,20$%14107!
!"#"$! /)(&#4+4#:7! 4&! (+$4%*%3! *4(! '%+$(14&'&! ,-! ',)%+2)(.! 21+,4)410! (13!
41#%.',)%+2)(.! &)43410! ,-!',)%+2)%&;! !"#! +,(.&%.! )%*%)&! (#! #$%! &+()%! ,-! #$%! -46.4)!
(..(:&7! '4+.,+.(+<410! (13! -46.4))(.! &)43410! (+#! (&! /)(&#4+4#:! '%+$(14&'&! (13!
+,1#.462#%!#,!#$%!41#.41&4+!#,20$1%&&;!!"#!'4+.,'%#%.!34'%1&4,1&7!#$%!6.%(<410!,-!
&(+.4-4+4()!6,13&!(#!#$%!41#%.-(+%&!,-!-46.4)!(..(:&!+,1#.462#%&!#,!41+.%(&%3!%1%.0:!
34&&4/(#4,17! #,0%#$%.! =4#$! +.(+<! 6.430410! 6:! +,))(0%1! -46.4)&;! ! "#! #$%! )(.0%&#!
)%10#$>&+()%&!41!#$%!.(10%!,-!?@&!#,!?@@&!A'7!#$%!/.4'(.:!&,2.+%&!,-!#,20$%1410!
(.%! %B#.41&4+! (13! .%&2)#! -.,'! %B#%1&4*%! +.(+<! 3%-)%+#4,1! (13! +.(+<! 6.430410! 6:!
21+.(+<%3!)40('%1#&7!6,#$!'%+$(14&'&!#$(#!(.%!',#4*(#%3!6:!#$%!,++2..%1+%!,-!!
'4+.,+.(+<410;!!8"3(/#%3!-.,'!C%-;!DE@F9;!
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!"#"$%&'&()*+$,-&)-.&/$

!"#$ %&'()*)%#+,)-+.'$ ")#/./0")0.'$ +.(&/#$ -1$ 2-+#$ %&,($ 2#$ #34'-/#*$ )+$
-/*#/$ (-$ 1&''5$ &+*#/,(.+*$ )(,$ %#0".+)0.'$ *#1-/%.()-+$ .+*$ 1/.0(&/#$ 2#".6)-/7$
)+*##*8$ ("#,#$ %#0".+)0.'$ 4/-4#/()#,$ ./#$ *#/)6#*$ 1/-%$ 6#/5$ *)11#/#+($ '#+9("$
,0.'#,:$!"),$),$#,4#0).''5$(/&#$;)("$/#,4#0($(-$/#,),(.+0#$(-$1/.0(&/#$;"#/#$.$,&)(#$
-1$4"5,)0.'$(-&9"#+)+9$%#0".+),%,$./#$.0()6.(#*$.($6./5)+9$'#6#',$;)(")+$2-+#:$$
<4#0)1)0.''58$ 2-+#$ *#/)6#,$ )(,$ (-&9"+#,,$ .+*$ "#+0#$ )(,$ .2)')(5$ (-$ /#,),($ 1/.0(&/#$
1/-%$2-("$ )+(/)+,)0$ .+*$ #3(/)+,)0$%#0".+),%,:$ =+$ ("#$ /#,#./0"$4/#,#+(#*$"#/#$ .$
")#/./0")0.'$.44/-.0"$),$&()')>#*$(-$#34'-/#$2-+#?,$/#,),(.+0#$(-$1/.0(&/#$.($#.0"$-1$
("#,#$ ,)>#$ ,0.'#,$ .+*$ .44'5$ )($ (-$ ("#$ ,(&*5$ -1$ )//.*).()-+$ .+*$ .9)+9:$ !"),$
#34'-/.()-+$),$*-+#$),$,(.9#,8$#.0"$0".4(#/$)+6#,()9.(#,$.$*)11#/#+($'.5#/$-1$2-+#?,$
0-%4'#3$ ,(/&0(&/#:$ @".4(#/$ A$ 4/#,#+(,$ ("#$ 0"./.0(#/)>.()-+$ (#0"+)B&#$
,5+0"/-(/-+$ /.*).()-+$ %)0/-(-%-9/.4"5$ C<DE!F$ .+*$ )(,$ .44')0.()-+$ (-$ #34'.)+$
2-+#?,$ 1/.0(&/#$ 2#".6)-/:$ @".4(#/$ G$ *#'6#,$ )+(-$ ("#$ 0"./.0(#/)>.()-+$ -1$ ("#$
%.0/-,0-4)0$ (-$%)0/-,0-4)0$4/-4#/()#,$ -1$ 2-+#$ .+*$"-;$ ("),$ 0.+$2#$ .44')#*$ (-$
.,,#,,)+9$*.%.9#$(-$"&%.+$0-/()0.'$2-+#$*&#$(-$)//.*).()-+:$@".4(#/$H$#34'.)+,$
("#$ *#(.)'#*$ 0"./.0(#/)>.()-+$ -1$ 2-+#$ .($ ("#$ +.+-,0.'#$ .+*$ .44')#,$ ("#,#$
(#0"+)B&#,$ (-$ ("#$ )+6#,()9.()-+$ -1$ )//.*).()-+$ *.%.9#$ (-$ "&%.+$ 0-/()0.'$ 2-+#:$
@".4(#/$ I$ *),0&,,#,$ ("#$ -/)#+(.()-+$ .11#0(,$ -+$ ("#$ %#0".+)0.'$ 4/-4#/()#,$ -1$
0-/()0.'$2-+#8$.,$;#''$.,$.+.'5>#,$("#$%.0/-J$(-$%)0/-J,0.'#$%#0".+),%,$)+$2-+#$
(".($ 0".+9#$ ;)("$ .9)+9:$ !"),$ ),$ *-+#$ 25$ &()')>)+9$ ("#$ (#0"+)B&#$ <DE!$ .+*$
/#,),(.+0#$0&/6#$(#,()+9$(-$'--K$.($("#$1.)'&/#$-1$2-+#$)+$("#$(/.+,6#/,#$-/$2/#.K)+9$
-/)#+(.()-+:$ @".4(#/$ L$ *),0&,,#,$ 1&(&/#$ ;-/K$ )+$ ;")0"$ ("#$ %#0".+),()0$
1/.%#;-/K$'.)*$-&($"#/#$0.+$2#$.44')#*$(-$("#$,(&*5$-1$.9)+9$.+*$*),#.,#*$2-+#:$
M.0"$0".4(#/$;)''$".6#$.+$)+(/-*&0()-+$.+*$2.0K9/-&+*$1-/$("#$4/#,#+(#*$,(&*58$
1-''-;#*$ 25$ .$ *#,0/)4()-+$ -1$ ("#$ *)11#/#+($ (#0"+)B&#,$ .+*$ #34#/)%#+(,$
4#/1-/%#*8$("#$/#,&'(,$-2(.)+#*$.+*$.$*),0&,,)-+$-1$("#$/#,&'(,$.+*$;)''$#+*$;)("$
.$2/)#1$0-+0'&,)-+:$

$
$
$
$
$
$
$
$
$
$
$
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!
"#$#!%&'&(&)*&+!
 
 
!"#$ %&'$()*$(+,-,./0$12*$345.674.$118$9:,$0./$;4.,$-066$06$<=,/'>74=6$4?$

?=0>7&=,$'.$0$<=46<,>7'@,$67&/A8$B5,$34&=.0+$4?$1+'.'>0+$C.@,67':07'4.$"DEEF$
E"G$"EHIJHD8$

$
!K#$ L77$(M8$25,.$;4.,$-066$?0'+6$74$<=,/'>7$;4.,$?0'+&=,8$10+>'?',/$B'66&,$

C.7,=.07'4.0+$"DDNF$ONG$(PJ("N8$
$
!N#$ Q'4&<46$R*1&==,A$3S8$150.:,6$'.$75,$67'??.,66*$67=,.:75*$0./$74&:5.,66$4?$

5&-0.$>4=7'>0+$;4.,$T'75$0:,8$U4.,$"DDEF$KKG$OPJVV8$
$
!I#$ U4.?',+/$2*S0770$RW8$X=0>7&=,$74&:5.,66$4?$>4-<0>7$;4.,8$38$U'4-,>58$

"DPVF$DG$"N"JNI8$
$
!O#$ Y065'6575$S8$Z'6'.:$>=0>[J:=4T75J=,6'670.>,$;,50@'4=$'.$>4=7'>0+$;4.,G$

C-<+'>07'4.6$?4=$74&:5.,66$-,06&=,-,.768$38$U'4-,>58$KHHIF$NPG$DINJIV8$
$
!V#$ Y065'6575$S*$U,5'='$31*$U4.?',+/$28$1=0>[$:=4T75$=,6'670.>,$'.$>4=7'>0+$

;4.,G$14.>,<7$4?$-'>=4>=0>[$74&:5,.'.:8$38$U'4-,>58$"DDPF$NHG$PVNJVD8$
$
!P#$ %,0.,A$ZR8$C6$75,$<0=0/':-$65'?7'.:\$U4.,$KHHNF$NNG$IOPJVO8$
$
!E#$ 1&==,A$3S8$B5,$M,>50.'>0+$R=4<,=7',6$4?$U4.,8$1+'.'>0+$L=754<0,/'>6$0./$

Z,+07,/$Z,6,0=>5$"DPHF$PNG$K"HJN"8$
$
!D#$ Z54$3J]*$W&5.J(<,0='.:$)*$Q'4&<46$R8$M,>50.'>0+$<=4<,=7',6$0./$75,$

5',=0=>5'>0+$67=&>7&=,$4?$;4.,8$M,/'>0+$^.:'.,,='.:$_$R5A6'>6$"DDEF$KHG$DKJ
"HK8$

$
!"H#$ )0&.,A$M^*$U&,5+,=$M3*$Z'7>5',$ZL8$L.$75,$M,>50.'67'>$L=':'.6$4?$

B4&:5.,66$'.$U4.,8$9..&0+$Z,@',T$4?$M07,='0+6$Z,6,0=>5$KH"HF$IHG$KO8$
$
!""#$ 2,'.,=$(*20:.,=$%S8$B%^$M9B^ZC9)$UL`^G$(7=&>7&=,JM,>50.'>0+$

X&.>7'4.$Z,+07'4.68$9..&0+$Z,@',T$4?$M07,='0+6$(>',.>,$"DDEF$KEG$KP"JDE8$
$
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!"#$% &'()*+%,-%./)01(+%2-%341('%5-%6/(0%7-%789:1(%;<%6=4>8=>4'?%41?'=*/(+%
@1=:11(%8/??'01(%'()%A*(14'?%*(%@/(1%'+%)1=14A*(1)%@B%C*0C%D/?='01%
1?18=4/(%A*84/+8/E*8%=/A/04'ECB<%"FFGH%IIJ%"F#K#L#<%

%
!"I$% 9B41%MN-%O'P%73-%Q'??/E%O7<%R4/++K?*(S*(0%*(%8/??'01(%'()%1?'+=*(<%

3((>'?%N1D*1:%/T%;*/8C1A*+=4B%"FUVH%WIJ%X"XKVU<%
%
!"V$% 2(/==%&-;'*?1B%35<%R/??'01(%84/++K?*(S+%*(%A*(14'?*P*(0%=*++>1+J%3%41D*1:%

/T%=C1*4%8C1A*+=4B-%T>(8=*/(-%'()%8?*(*8'?%41?1D'(81<%;/(1%"FFUH%##J%"U"KUX<%
%
!"W$% R>441B%5M<%YZ+=1/(+Y%*(%@*/A18C'(*8'?%?*=14'=>41<%5/>4('?%/T%@*/A18C'(*8+%

"FU#H%"WJ%X"X<%
%
!"G$% [4'=P?%O-,1*(S'A14%N<%\'=>41Y+%C*14'48C*8'?%A'=14*'?+<%O4/041++%*(%

7'=14*'?+%68*1(81%#LLXH%W#J%"#GIKIIV<%
%
!"X$% 71B14+%73-%RC1(%O]-%&*(%3]7-%61S*%]<%;*/?/0*8'?%A'=14*'?+J%6=4>8=>41%

'()%A18C'(*8'?%E4/E14=*1+<%O4/041++%*(%7'=14*'?+%68*1(81%#LLUH%WIJ%"K#LG<%
%
!"U$% NC/%5]-%2>C(K6E1'4*(0%&-%^*/>E/+%O<%718C'(*8'?%E4/E14=*1+%'()%=C1%

C*14'48C*8'?%+=4>8=>41%/T%@/(1<%71)*8'?%9(0*(114*(0%_%OCB+*8+%"FFUH%#LJ%F#K
"L#<%

%
!"F$% ,1*(14%6-,'0(14%.M<%`C1%A'=14*'?%@/(1J%6=4>8=>41%A18C'(*8'?%T>(8=*/(%

41?'=*/(+<%3((>'?%N1D*1:%/T%7'=14*'?+%68*1(81%"FFUH%#UJ%#X"KFU<%
%
!#L$% &'>(1B%79-%;>1C?14%75-%N*=8C*1%NZ<%Z(%=C1%718C'(*+=*8%Z4*0*(+%/T%

`/>0C(1++%*(%;/(1<%3((>'?%N1D*1:%/T%7'=14*'?+%N1+1'48C%#L"LH%VLJ%#WKWI<%
%
!#"$% N*=8C*1%NZ-%;>1C?14%75-%.'(+A'%O2<%O?'+=*8*=B%'()%=/>0C(1++%*(%@/(1<%

OCB+*8+%`/)'B%#LLFH%G#J%V"KVX<%
%
!##$% 5*%;-Q'/%.<%718C'(*8'?%E4/E14=*1+%/T%('(/+=4>8=>41%/T%@*/?/0*8'?%A'=14*'?+<%

5/>4('?%/T%=C1%718C'(*8+%'()%OCB+*8+%/T%6/?*)+%#LLVH%W#J%"FGIKFL<%
%
!#I$% Q>E='%.6-%61=/%5-%,'014A'*14%,-%^'+?'(+SB%O-%;/1+18S1%O-%[4'=P?%O<%

R//E14'=*D1%M1T/4A'=*/(%/T%7*(14'?%'()%R/??'01(%*(%;/(1%'=%=C1%
\'(/+8'?1<%O4/811)*(0+%/T%=C1%\'=*/('?%38')1AB%/T%68*1(81+%/T%=C1%
a(*=1)%6='=1+%/T%3A14*8'%#LLGH%"LIJ%"XXV"KVG<%

%
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!"#$% &'()*'+%&,-%.+)*/0'121%34%4/('56+%)7/)8%9739/5/('30%'0%2+(/:1;%)+7/2')1%

/0<%)32931'(+1=%&3:+%34%)7/)8%('9%1*'+:<'05-%./(+7'/:1%>)'+0)+%/0<%

?05'0++7'05=%@%ABCCD%AEF=%AGH"C-%

%

!"G$% &'()*'+%&,-%.+)*/0'121%34%4/('56+H)7/)8%9739/5/('30%'0%<6)(':+%/0<%I7'((:+%

13:'<1-%J0(+70/('30/:%K3670/:%34%L7/)(67+%ABBBD%AEE=%GGHCF-%

%

!"M$% N3+1(+7%NK;%@5+7%KO;%&'()*'+%&,-%P*+%(76+%(365*0+11%34%*62/0%)37(')/:%

I30+%2+/167+<%Q'(*%7+/:'1(')/::R%1*37(%)7/)81-%S/(%./(+7%"EECD%T=%MT"HTT-%

%

!"T$% N3+1(+7%NK;%U/7(*%VW;%&'()*'+%&,-%?44+)(%34%/5'05%30%(*+%(7/01X+71+%

(365*0+11%34%*62/0%)37(')/:%I30+=%?X/:6/('30%IR%&H)67X+1-%K3670/:%34%(*+%

.+)*/0')/:%U+*/X'37%34%U'32+<')/:%./(+7'/:1%"EAAD%J0%Y7+11%Z<3'=%

AE-AEAM[\-\2II2-"EAA-EG-E"E]-%=%%

!"C$% O+'0+7%>;%P7/6I%O;%O/50+7%VW-%^/2+::/7%U30+=%>(76)(67+HL60)('30%

&+:/('301-%K3670/:%34%>(76)(67/:%U'3:35R%ABBBD%A"M=%"#AHGG-%

%

!"B$% O/50+7%VW;O+'0+7%>-%,0%(*+%7+:/('301*'9%I+(Q++0%(*+%2')731(76)(67+%34%

I30+%/0<%'(1%2+)*/0')/:%1('440+11-%K3670/:%34%U'32+)*/0')1%ABB"D%"G=%AFAAH

"E-%

%

!FE$% O/5+72/'+7%O;%_69(/%V>;%_3677'+7%@;%Y/7'1%,;%&31)*5+7%Y;%U675*/22+7%

.;%+(%/:-%>)/00'05%(+`(67+%/0/:R1'1%34%:/2+::/7%I30+%61'05%2')73I+/2%

1R0)*73(730%aH7/R%7/<'/('30-%K3670/:%34%@99:'+<%b7R1(/::357/9*R%"EETD%#E=%

AAGH"E-%

%

!FA$% O/11+72/0%S;%U7R<5+1%U;%>+/7:+1%>;%@8861%,-%J0%X'X3%:'0+/7%2')73)7/)81%

34%*62/0%4+237/:%)37(')/:%I30+%7+2/'0%9/7/::+:%(3%31(+301%<67'05%/5'05-%

U30+%"EECD%#F=%CGMHMA-%

%

!F"$% Y+(+7:'8%V;%&31)*5+7%Y;%N:/61*34+7%N;%L7/(c:%Y-%L732%I7'((:+%(3%<6)(':+%

47/)(67+%34%I30+-%S/(%./(+7%"EEMD%G=%G"HGG-%

%
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!"#$%&'()*((
!"#$$%&'($)*'+),-./'*0,-'1,2'+).+3.4#,56.7#+8,9,2'+).').:'+-+9'5,-.

,);.:'+%')*8'#$;.<,2$#',-*.0*')9.=%#,>.<'5#+%!+(+9#,8">.

.

)+,+(-.%'/012%3/.(

!"'*. 5",82$#. "'9"-'9"2*. #$5$)2. ,;?,)5$($)2*. '). @%#,>. ('5#+%2+(+9#,8">.

0*')9.*>)5"#+2#+).#,;',2'+).ABCµ!D.,*.,88-'$;.2+.E'+%.,);.E'+%')*8'#$;.(,2$#',-*F.

*8$5'3'5,-->.,;?,)5$($)2*.(,;$.').5",#,52$#'1')9.2"$.3#,520#$.E$",?'+#.+3.2"$*$.

(,2$#',-*.E>.2"#$$.;'($)*'+),-->.'(,9')9.2"$.')2$#,52'+).E$2G$$).2"$.5#,56.8,2".

,);. ('5#+*2#0520#$H. !"'#;. 9$)$#,2'+). *>)5"#+2#+). #,;',2'+). 3,5'-'2'$*. 8$#3+#(.

2"#$$. ;'($)*'+),-. '(,9')9. 0*')9. ,. 2+(+9#,8">. *$208. ,2. +)$. +3. 2"$. "'9"$*2.

*8,2',-. #$*+-02'+)*. AIJ. K(D. ,);. 5+)2#,*2. *$)*'2'?'2>. '). +#;$#. 2+. ?'*0,-'1$. 2"$.

5+)2#,*2')9.8#+8$#2'$*.+3.2"$.('5#+*2#0520#$H.L).,E*+#82'+).(+;$.BCµ!.8#+?';$*.
')3+#(,2'+). +). 2"$. -')$,#. ,22$)0,2'+). +3. ,. (,2$#',-F. G"'5". '*. *$)*'2'?$. 2+. 2"$.

(,2$#',-*. ,2+('5. 5+(8+*'2'+). ,);.;$)*'2>. ,2. ,. *8,2',-. #$*+-02'+). 2",2. '*. +). 2"$.

+#;$#.+3.3$,20#$*.)$5$**,#>.3+#.+E*$#?')9.5#,56.8#+8,9,2'+)H.M,#;.E'+(,2$#',-*F.

*05". ,*. 5+#2'5,-. E+)$F. ,#$. ;$*'9)$;. 2+. ,52. ,*. *2#0520#,-. *088+#2N. 2"$#$3+#$. 2"$'#.

3#,520#$.8#+8$#2'$*.,#$.+3.9#$,2.8">*'+-+9'5,-.#$-$?,)5$H.!"$.;$2$#'+#,2'+).+3.E+)$.

'*. E+2". ,. !"#$%&'. A$H9HF. *2#$)92". ,);. 3#,520#$. #$*'*2,)5$D. ,);. !"#(&%&'. A$H9HF. E+)$.
(')$#,-. ;$)*'2>D. '**0$. G"$). $?,-0,2')9. 3#,520#$. #'*6*H. !"$. (,'). 3+50*. +3. 2"'*.

5",82$#. '*. 2+. ';$)2'3>. 2"$. 0*$*. +3. BCµ!. '). 5",#,52$#'1')9. E+2". 2"$. !"#$%&'. ,);.
!"#(&%&'.+3.E'+(,2$#',-*.,);.E'+%')*8'#$;.(,2$#',-*.').2"#$$.;'($)*'+)*H..M$#$.G$.

$@,(')$. 2"$. #+-$. 2",2. ;'33$#$)2. ('5#+*2#0520#$*. +3. (,2$#',-*F. ),($->. "0(,).

5+#2'5,-.E+)$F.(+0*$.E+)$F.,)2-$#F.,);.E'+%')*8'#$;.5+(8+*'2$F.8-,>. ').,33$52')9.

2"$.(,2$#',-O*.3#,520#$.8#+8$#2'$*.E>.0*')9.2"$.)+)%;$*2#052'?$.2"#$$.;'($)*'+),-.

'(,9')9.2$5")'P0$F.@%#,>.2+(+9#,8">F.2+.'(,9$.2"$.('5#+*2#0520#$.,2.,.#$-$?,)2.

*8,2',-. #$*+-02'+)F. ,);. "+G. 2"'*. 2$5")'P0$. 5,). E$. ,88-'$;. '). 2"$. ,),->*'*. +3.

;'*$,*$.,);.,9')9.*20;'$*H.

.

L(,9')9. '*. ,). '(8+#2,)2. 2$5")'P0$. 0*$;. 2+. ?'*0,-'1$. ,. *2#0520#$N. "+G$?$#.

2"#$$%;'($)*'+),-. '(,9')9. '*. )$5$**,#>. '). +#;$#. 2+. +82'('1$. ('5#+*2#0520#,-.

')?$*2'9,2'+)H. L). 2"$. 8,*2. Q&. ')?$*2'9,2'+). +3. *,(8-$*. G,*. ;+)$. E>. *$#',-.

*$52'+)')9. 2"$. *8$5'($)N. "+G$?$#. *$52'+)')9. 5,). E$. $@2#$($->. ;$*2#052'?$. ,);.

')2#+;05$. 3-,G*. ')2+. 2"$. (,2$#',-H. B>)5"#+2#+). #,;',2'+). ('5#+%2+(+9#,8">.

ABCµ!D. '*. ,. 2$5")'P0$F. G"'5". 02'-'1$*. 2"$. "'9". 3-0@. ,);. E#'9"2)$**. +3. ,. 2"'#;.

9$)$#,2'+). *>)5"#+2#+). 3,5'-'2>F. 2",2. 5,). 5",#,52$#'1$. ,);. '(,9$. 2"$. 2"#$$.

;'($)*'+),-. ')2$#),-. *2#0520#$. +3. *8$5'($)*. )+)%;$*2#052'?$->. '). 2"$. 3'$-;. +3.

(,2$#',-*. *5'$)5$F. E'+-+9>F. ,);. ($;'5,-. '(,9')9H. !"'*. '*. ,). $*8$5',-->. 0*$30-.
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!"#$%&'(")*$"%)+&,(-.&/&%0)!$")1$"%23"%2%)24)#5-#6)1521-0-!&2%)&%)3-!"5&-.,7)
,&%#")-&5)4523)+2&8,)4253"8)4523)!$")#5-#6)-%8)92%")#2312%"%!,)1528(#")$&0$)
#2%!5-,!7)*$&#$) &,) ":!5"3".;) 5"."+-%!) &%) &%+",!&0-!&%0) !$") 45-#!(5")1521"5!&",)24)
9&2.20&#-.) -%8) 9&2<&%,1&5"8) 3-!"5&-.,) ,&%#") !$") !2(0$%",,) 24) !$",") 3-!"5&-.,) &,)
8",&0%"8) !2) #$-%0") -%8) &%#5"-,") *&!$) #5-#6) ":!"%,&2%=) >%8""8) !$",") %-!(5-.)
3-!"5&-.,) -5") 8",&0%"8) ,2) !$-!) !$"&5) 3"#$-%&#-.) 1521"5!&",) -5") 8"!"53&%"8) 9;)
!$"&5) -8-1!"8) ,!5(#!(5"=) ?$") 9&23-!"5&-.,) -%8) 9&2<&%,1&5"8) 3-!"5&-.,) 5"+&"*"8)
$"5")-5")-..),&3&.-5.;)8",&0%"8)-,)-)$&"5-5#$&#-.)#2312,&!")3-!"5&-.)#2315&,"8)24)
-%) 250-%&#) 1$-,"7) &%) 92%") !$") 250-%&#) 1$-,") &,) #2..-0"%2(,) 152!"&%)32."#(.",7)
-%8) -%) &%250-%&#) 1$-,"7) &%) 92%") !$") &%250-%&#) 1$-,") &,) 3&%"5-.&/"8)
$;852:;-1-!&!")%-%21-5!&#.",=)?$&,) #2312,&!") .&6")3-6"<(1)-..2*,) !$")3-!"5&-.)
!2)9")3"#$-%&,!&#-..;)92!$)!2(0$)-%8),!52%07)&%8""8)!$",")9&23-!"5&-.,)42(%8)&%)
%-!(5")-5")6%2*%)!2)#239&%")5"-8&.;)-+-&.-9.")#2312(%8,)!$-!)!;1&#-..;)":$&9&!)
1225) 3-#52,#-.") 3"#$-%&#-.) 1521"5!&",) !2) 1528(#") #2312,&!",) ,(#$) -,) 92%"7)
%-#5")25)8"%!&%7) !$-!)-5")-..)3(#$),!52%0"5)-%8)!2(0$"5)!$-%)#2(.8)9")":1"#!"8)
4523)!$"),&31.")3&:!(5")24)!$")&%8&+&8(-.)#2%,!&!("%!,)@A7)BC=)

)
?$&,) #$-1!"5)*&..) $-+") -)3-D25) "31$-,&,) 2%) 92%"7) ,&%#") 92%") $-,) -) ,&3&.-5)

,!5(#!(5")!2)2!$"5)3&%"5-.&/"8)3(,#2,6"."!-.)!&,,(")-%8)#-%)9")(,"8)-,)-)328".)
425) &8"%!&4;&%0) !2(0$"%&%0) 3"#$-%&,3,) &%) 2!$"5) $&"5-5#$&#-.) 3-!"5&-.,=) >%)
'(-%!&4;&%0)!$")45-#!(5")5&,6)&%)9&23-!"5&-.,),(#$)-,)92%")&!)&,)&3125!-%!)!2)!-6")
&%!2)-##2(%!)92!$)!$")92%")'(-%!&!;7)&%)!"53,)24)92%")3&%"5-.)8"%,&!;7)-%8)92%")
'(-.&!;7)*$&#$)&,) .22,".;)8"4&%"8)-,)!$")#$-5-#!"5&,!&#,)24) !$")92%")3-!5&:)%-%2<)
-%8) 3&#52,!5(#!(5") !$-!) #-%) &%4.("%#") 3"#$-%&#-.) 1521"5!&",) @EC=) F2%") &,) -%)
-8-1!&+") 3-!"5&-.) !$-!) $-,) -%) &%!&3-!") ,!5(#!(5"<4(%#!&2%) 5".-!&2%,$&1=))
?2(0$%",,) $-,) 9""%) !$2(0$!) 24) -,) !$") -9&.&!;) 24) -) 3-!"5&-.) !2) 8&,,&1-!")
8"4253-!&2%) "%"50;) *&!$2(!) !$") 1521-0-!&2%) 24) -) #5-#6=) G2*"+"57) 45-#!(5") &%)
9&23-!"5&-.,7) .&6") 8"%!&%) -%8) 92%"7) &,) -#!(-..;) -) 3(!(-.) #231"!&!&2%) 9"!*""%)
":!5&%,&#) !2(0$"%&%0) 3"#$-%&,3,) -%8) &%!5&%,&#) 8-3-0") 3"#$-%&,3,) -#!&%0)
-$"-8) 24) !$") #5-#6) !&1) !2) 15232!") #5-#6) 052*!$=) H:!5&%,&#) !2(0$"%&%0)
3"#$-%&,3,) -#!) &%) !$")*-6") 24) -) 052*&%0) #5-#6) !2) I,$&".8J) &!) 4523) !$") -11.&"8)
,!5",,",=) F2%") ":$&9&!,) ,"+"5-.) 24) &!,)32,!) &3125!-%!) #5-#6) 5",&,!-%!) '(-.&!&",) -!)
!$")3&#523"!"5) ."%0!$<,#-.") KAL<ALL,)M3N)*$&#$) -5") 29,"5+-9.")(,&%0)OPµ?=) >%)
#25!&#-.)92%",)":!5&%,&#)!2(0$"%&%0)3"#$-%&,3,)-5")&8"%!&4&"8)-,)#5-#6)95&80&%07)
QL)8"05"")#5-#6)8"4."#!&2%7)-%8)2(!<24<1.-%")#5-#6) !*&,!=)?$",")3"#$-%&,3,)-5")
-#!&+-!"8)-,)-)#5-#6)1521-0-!",) !$52(0$2(!) !$"),1"#&3"%7),1"#&4&#-..;)*$"%)!$")
#5-#6)&%!"5-#!,)*&!$)!$")3&#52,!5(#!(5"=)))

)
R11.&#-!&2%,)425)OPµ?)5-%0")4523)3"8&#-.)!2)3-!"5&-.,),#&"%#")!2)"%0&%""5&%0=)

?$"5"425") -) 3-D25) "31$-,&,) $-,) 9""%) 1.-#"8) 2%) 8"+".21&%0) !$",") 8"+&#",) -!)
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!"#$%&'(&'#!) *++) ',-&) (%-).'&+/0)1%2!) $%*3(-&)/-!$&24-!) 56&*") ('7'8&*3%") *!) *)
(-$%#29:-) (') #'#6/-!(&:$(2,-+") $%*&*$(-&2;-) (%-)72$&'!(&:$(:&-) '<) *)7*(-&2*+) 2#)
(%&--) /27-#!2'#!) *() *) 72$&'7-(-&) &-!'+:(2'#0) =2&!() *) 4&2-<) /-!$&23(2'#) '<) (%-)
3%"!2$!) *#/) (%-)7*(%-7*(2$*+) *#*+"!2!) 4-%2#/) (%-) (-$%#29:-) 2!) 3&-!-#(-/>) *+!')
*//&-!!-/) %-&-) 2!) (%-) $'73*&2!'#) 4-(.--#) +*4'&*('&") 4*!-/) $'73:(-/)
('7'8&*3%") !"!(-7!) *#/) 56&*")72$&'('7'8&*3%") !"!(-7!0) 1%2!) 2!) <'++'.-/)4")
!-,-&*+)-5*73+-!)'<)(%-)(-$%#29:->).2(%)*)3*&(2$:+*&)<'$:!)'#)(%-):!-)'<)?@µ1)(')
$%*&*$(-&2;-)(%-)<&*$(:&-)3&'3-&(2-!)*#/)<&*$(:&-)&-!2!(*#$->).2(%)&-!3-$()(')4'(%)
4'#-)9:*#(2(")*#/)4'#-)9:*+2(">)'<)42'7*(-&2*+!)AB6CD)*#/)42'62#!32&-/)%"4&2/)AED)
7*(-&2*+!0)

)
!"#!"#$%&%'()*+,#
#
F0F0G0)H*$I8&':#/)'<)1'7'8&*3%")

J'73:(-/)('7'8&*3%")2!)/-<2#-/)*!)(%-)&-$'#!(&:$(2'#)'<)*#)27*8-)<&'7)2(!)
3&'K-$(2'#!) (*I-#) *() ,*&"2#8) *#8+-!0) 1%-) .'&/) L('7'8&*3%"M) $'7-!) <&'7) (%-)
8&--I).'&/)!"#"$)7-*#2#8)!+2$-)*#/)%&'()*+,7-*#2#8)(').&2(-0))N)4&2-<)%2!('&")'<)
('7'8&*3%")!(*&(!).2(%)(%-)/2!$',-&")'<)56&*"!0) O#)GPQR)56&*"!).-&-)/2!$',-&-/)
4") @'-#(8-#) *#/) %2!) <2&!() :!-) '<) (%-7) .*!) (') 27*8-) %2!) .2<-M!) %*#/>) .%2$%)
/-7'#!(&*(-/) (%-) *42+2(") '<) 56&*"!) (') 2#(-&*$() .2(%) 42'7*(-&2*+!) *#/) 3&'/:$-)
3&'K-$(2'#!)APD0) )?2#$-)(%-#)#'#6/-!(&:$(2,-)27*82#8)%*!)3&',-#)*)3'.-&<:+)(''+)
2#)7*#") <2-+/!0) 1%':8%) (%-)/2!$',-&") '<) 56&*"!)7*/-) 2() 3'!!24+-) (')7*I-) (.'6
/27-#!2'#*+) &*/2'8&*3%2$) 3&'K-$(2'#!) 2().*!) #'() :#(2+) (%-) */,-#() '<) $'73:(-&!)
(%*() (%&--6/27-#!2'#*+) 27*82#8) 4-$*7-) <-*!24+-0) O#) GQGE) S'%*##) @*/'#) AQD)
$'#$-2,-/)(%-)7*(%-7*(2$*+)!'+:(2'#)(')(%-)3&'4+-7>)$*++-/)(%-)&*/'#)(&*#!<'&7)
*+!') I#'.#) *!) (%-) !2#'8&*70) O#) GQCB) N++*#) J'&7*$I) /-,-+'3-/) (%-) 2#2(2*+)
*+8'&2(%7!)(')/-&2,-)(%-)7*!!)/2!(&24:(2'#)2#!2/-)*#)'4K-$()<&'7)2(!)&*/2'8&*3%2$)
3&'K-$(2'#) 27*8-!) (*I-#)*()/2<<-&-#()*#8+-!) AGT>)GGD0)H*!-/)'#) (%2!) 2/-*>) 2#)GQEG>)
U'/<&-")V':#!<2-+/)4:2+() (%-) <2&!() $'73:(-/) ('7'8&*3%") !$*##-&!):(2+2;2#8) *++)
(%-) 3&-,2':!) /2!$',-&2-!) 2#(') *) !"!(-7) (%*() .':+/) 4-) (-&7-/W) $'73:(-&2;-/)
('7'8&*3%")AGFD0)O#)GQEQ)J'&7*$I)*#/)V':#!<2-+/)&-$-2,-/)(%-)X'4-+)Y&2;-)<'&)
(%-2&)$'#(&24:(2'#!)(')7-/2$*+)27*82#80)1%-#)2#)(%-)GQPT!)U&'/;2#)3:&3'!-/)(%-)
:!-) '<) !"#$%&'(&'#) &*/2*(2'#) *!) *#) 56&*") !':&$-) (') 3&'/:$-) %28%) 2#(-#!2(")
7'#'$%&'7*(2$)56&*"!)<'&)('7'8&*3%">).%2$%)4&':8%()!28#2<2$*#()-#%*#$-7-#(!)
(')27*82#8)AGZ6GRD0)))

)
F0F0F0)1'7'8&*3%")[,-&,2-.)

1'7'8&*3%") &-<-&!) (') (%-) $&'!!) !-$(2'#*+) 27*82#8) '<) *#) '4K-$() <&'7) -2(%-&)
(&*#!72!!2'#) '&) &-<+-$(2'#) /*(*) $'++-$(-/) 4") 2++:72#*(2#8) (%-) '4K-$() <&'7)7*#")
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!"##$%$&'( !"%$)'"*&+( ,-./0( 12&)3%*'%*&( %4!"4'"*&( 5")%*6'*5*7%4832( 91:µ;<( "+(
=4+$!( *&( '3$( +45$( 8%"&)"8>$+( ?+$!( "&( )*&@$&'"*&4>( 4&!( 5$!")4>( )*58?'$!6
'*5*7%4832( 9A;<(+)4&&$%+( ,-B/0(;3$(4"5(*#( '3$( %$)*&+'%?)'"*&( "+( '*( %$'%"$@$( '3$(
4''$&?4'"*&(!"+'%"=?'"*&(#%*5('3$(8%*C$)'$!(!4'4(,-D/0(E+('3$(*=C$)'(%*'4'$+F($4)3(
4&7>$( )%$4'$+( 4( +$%"$+( *#( 8%*C$)'"*&+0(E#'$%( 4>>( 8%*C$)'"*&+( 4%$( 4)G?"%$!( '3$2( 4%$(
+?=!"@"!$!( =2( '4H"&7( 4>>( '3$( 8%*C$)'"*&+( #*%( 4( +"&7>$( '3"&( +>")$( 9'3")H&$++(
!$'$%5"&$!(=2('3$(!$8'3(*#(#"$>!(*#('3$()45$%4I>$&+(+$'(?8<(*#('3$(*=C$)'0(E>>('3$(
8%*C$)'"*&+( #*%( $4)3( +>")$( 4%$( '3$&( *%!$%$!( "&'*( 4&( "547$( )4>>$!( 4( +"&*7%450( J'(
%$8%$+$&'+( '3$( 8%*C$)'"*&( *#( '3$( 4''$&?4'"*&( 4'( 4( +"&7>$( +>")$( *&( '3$( )45$%4( 4'(
$@$%2(4&7>$( 9#"70(-<0(;*(4))*?&'( #*%(&*"+$( "&( '3$(!4'4( "'( "+( "58*%'4&'( '*( #">'$%( '3$(
!4'4(=2(8$%#*%5"&7(+5**'3"&7(4&!(%"&7(%$5*@4>(*8$%4'"*&+('*('3$(+"&*7%45(,-K/0((
L+?4>>2('3$(%"&7(4%'"#4)'+(4%$(!?$('*(4(&*&6>"&$4%(%$+8*&+$(*#(+*5$(*#('3$(8"M$>+(
*&('3$()34%7$()*?8>$!(!$@")$(9AAN<(!$'$)'*%(4&!(&*%54>"O4'"*&(8%*=>$5+(!?$('*(
=$45(!%"#'0(E>+*(4%'"#4)'+("&('3$("547$()*?>!(=$()4?+$!(=2(4(&*&68$%#$)'(%*'4'"*&(
*#( '3$( +458>$( !?%"&7( +)4&&"&70( P&)$( '3$( !4'4( 34+( =$$&( '%4&+#*%5$!( "&'*( '3$(
#%$G?$&)2( !*54"&( 4&!( #">'$%$!( '*( +5**'3( *?'( '3$( +'4'"+'")4>( &*"+$( '3$( !4'4( )4&(
'3$&( =$( '%4&+#*%5$!( =4)H( "&'*( '3$( +84'"4>( !*54"&( =2( =4)H( 8%*C$)'"*&F( Q3")3(
)*&@$%'+( '3$( )45$%4( ="&( !4'4( #%*5( '3$( #">'$%$!( +"&*7%45( =4)H( 4>*&7( '3$( +45$(
>"&$+( #%*5(Q3$%$( '3$( 83*'*&(Q4+( $5"''$!0( J&( *%!$%( #*%( 4&( "547$( '*( 34@$( 3"73(
%$+*>?'"*&( "&( '3%$$( !"5$&+"*&+( "'( &$)$++4%2( '34'( '3$( '*5*7%4832( +$'?8( 34@$( 4(
+?##")"$&'(&?5=$%(*#(83*'*&+(#*%(7**!(+'4'"+'")+F(4&!(4(!$'$)'*%('34'(34+(+?##")"$&'(
+84'"4>(%$+*>?'"*&(+*('34'('3$(+2+'$5()4&(!"+'"&7?"+3(=$'Q$$&(&$"73=*%"&7(83*'*&(
M6%42(84'3+0(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
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!
!
!
!
!

!
!
!

"#$%&'!()*+!,'-./01&%-1#./!2&.-'003!"#$%&!&'(!)$*+(,&(-!#./0(%!/$(!$(,*$-(-!*1&*!
&'(! 223! *1(! 4*$! (/,'! /105(6! ! 74&($! /55! )$*+(,&#*1%! /$(! /,89#$(-! &'(:! /$(!
%9;-#<#-(-! ;:! &/=#10! /55! &'(! )$*+(,&#*1%! 4*$! /! %#105(! &'#1! %5#,(! >&'#,=1(%%!
-(&($.#1(-!;:!&'(!-()&'!*4!4#(5-!*4!&'(!,/.($/?5(1%!%(&!9)@!*4!&'(!*;+(,&6!!755!&'(!
)$*+(,&#*1%! 4*$! (/,'! %5#,(! /$(! &'(1!*$-($(-! #1&*! /1! #./0(! ,/55(-!/! %#1*0$/.6! ! A&!
$()$(%(1&%! &'(! )$*+(,&#*1! *4! &'(! /&&(19/&#*1! /&! /! %#105(! %5#,(! *1! &'(! ,/.($/! /&!
(<($:! /105(6! ! B'(1! &'(! %#1*0$/.! #%! )9&! &'$*90'!./&'! &$/1%4*$.%! /1-! &'(! C3!
$(,*1%&$9,&(-!#./0(!#%!)$*-9,(-D!E'#,'!,/1!;(!,*.)#5(-!#1&*!/!F3!#./0(6!!
!
!
!
!
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!"!"#"$%&'&()*+,-$./0&123)4035&1$67(&)53,'$

8&)$0,*)*03/)5951($:;)*-$*<2&)+35&1$ 53$ 52$=&)3,$1&351($ 3,*3$ 3,/$*<2&)+35&1$&>$
75(,3$*2$53$+*22/2$3,)&4(,$*$'*3/)5*7$52$*$7&(*)53,'50$>41035&1$&>$3,/$*<2&)+35?53-$
&>$ 3,/$'*3/)5*7@$ *1A$ 3,/$A523*10/$ 3,)&4(,$=,50,$ 3,/$ 75(,3$'423$ 3)*?/7"$%,/$ 3)4/$
*<2&)+35?53-$&>$*$'*3/)5*7$A/+/1A2$&1$3,/$14'</)$*1A$3-+/$&>$*3&'2"$B1$(/1/)*7@$
*$,5(,/)$C$*3&'$*<2&)<2$'&)/$3,*1$*$7&=/)$C$*3&'$*3$3,/$2*'/$=*?/7/1(3,D"$%,/$
:;)*-$*33/14*35&1$0&/>>505/13@$!@$*3$*$+&513$":@-E9$ 51$*$2*'+7/$52$A/3/)'51/A$>)&'$*$
>5153/$ 2/3$ &>$ :;)*-$ *33/14*35&1$ '/*24)/'/132@$ *72&$ 0*77/A$ 3,/$ +)&F/035&1$ A*3*@$
=,50,$ 52$ 3*G/1$*3$A5>>/)/13$*1(7/2$H14'</)$&>$*1(7/2$0,*1(/2$A/+/1A51($&1$3,/$
7/12$ 2-23/'$ *1A$ 3,/$ A/25)/A$ )/2&7435&1I"$ %,/$ 513/1253-@# $@$ 52$ )/0&)A/A$ &13&$ *$
+&2535&1$ 2/12535?/$ A/3/03&)$ =53,$ ?*74/2$ 3,*3$ )/+)/2/13$ 3,/$ 14'</)$ &>$ +,&3&12$
3)*12'533/A$ 3,)&4(,$ *1$ &<F/03$ *3$ *$ (5?/1$ *1(7/$ *1A$ *$ >5:/A$ +&2535&1$ ":@-E9"$ J*0,$
+)&F/035&1$ )/+)/2/132$ *$ 1/*)7-$ 51A/+/1A/13$ '/*24)/'/13$ &>$ 3,/$ &<F/03"$ %,/$
)/0&)A/A$ +)&F/035&1$ 52$ A5)/037-$ )/7*3/A$ 3&$ 3,/$ '*3/)5*72$ '50)&23)4034)/$ *1A$ 52$
(5?/1$<-$3,/$K//)$L*'</)3$7*=M$$

$$$$$$$$$$$$$$$$$$ [ ]! !"= dEdlEvzyxEvSI ),,,(exp)( µ $ $ $ $ HDI$

=,/)/$%&'()$ 52$ 3,/$ /1/)(-$ 2+/03)4'$ &>$ 3,/$ :;)*-$ 2&4)0/@$=,50,$ 51$ &4)$ 0*2/2$ 52$
'&1&0,)&'*350$ 2-10,)&3)&1$ )*A5*35&1@$ *1A$!&*+,+-+'()$ 52$ 3,/$ /1/)(-;A/+/1A*13$
*33/14*35&1$ 0&/>>505/13$ *3$ *$ 251(7/$+&513$ H:@-@9I$ 51$ 3,/$ 2*'+7/$ *3$ *$ 2+/05>50$ :;)*-$
/1/)(-$2/7/03/A$3&$'*:5'59/$3,/$25(1*7$3&$1&52/$&1$3,/$A/3/03&)"$%,/$751/$513/()*7$
52$3*G/1$*7&1($*$23)*5(,3$+*3,@$./@$3,)&4(,$3,/$2*'+7/"$%,/$751/$513/()*7$)/+)/2/132$
3,/$ 3&3*7$*33/14*35&1$24>>/)/A$<-$*$</*'$&>$:;)*-2$*2$ 53$ 3)*?/72$ 51$*$23)*5(,3$ 751/$
3,)&4(,$3,/$&<F/03"$%,/1$*$0&&)A51*3/$3)*12>&)'$ ryx =+ !! sincos $52$+/)>&)'/A$
3&$(/3$3,/$'/*24)/'/132$&>$3,/$*33/14*35&1$3,)&4(,$3,/$2*'+7/$*2$*$>41035&1$&>$
*1(7/"$N/:3$ 23/+$ 52$ 3&$ )/=)53/$ 3,/$ 751/$ 513/()*7$4251($ *$A/73*$ >41035&1"$N&=$ 3,/$
+)&F/035&1$>41035&1@ ),( !rp @$52$A/>51/A$*2M$
$

!! "#+=$
%

&
'
(

)
= ydxryxEzyx

I
I

rp )sincos(),,,(ln),( 0
0 **+µ* $ $ H!I$

O,/)/$ 0I $52$3,/$51535*7$:;)*-$513/1253-$+)5&)$3&$+/1/3)*351($3,/$&<F/03$*1A$'P$52$3,/$
2/7/03/A$'&1&0,)&'*350$+,&3&1$/1/)(-"$%,/$/Q4*35&1$ H!I$ 3,/1$ )/A40/2$ 513&$ 3,/$
>*'575*)$>&)'$&>$3,/$)*A&1$3)*12>&)'$&)$251&()*'M$

@$$$$$$$$$$$$ $
$

!="
#

$
%
&

'
= dlEzyx

I
I

rp ),,,(ln),( 0
0 µ( $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$H#I$

                                                
1 %*<7/2$&1$3,/$:;)*-$*<2&)+35&1$0&/>>505/132$0*1$</$>&41A$R!PS$*1A$&1751/$R!D@$!!S 
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!
"#$!%&'#$%&'()&*!+,-.*$%!(/!'-!01%$,()&**2!(03$,'!'#$!(0'$4,&*!(0!567!8!(0!-,9$,!
'-! /-*3$! :-,! '#$! &''$01&'(-0! )-$::()($0';! ),,,( 0Ezyxµ 7! "#(/! (/! 9-0$! 1/(04!
,$)-0/',1)'(-0!&*4-,('#%/7!"#$!'<-!%-/'!)-%%-0!%$'#-9/!:-,!,$)-0/',1)'(-0!&,$!
'#$!&*4$.,&()!%$'#-9;!<#()#!)-0/(/'/!-:! /-*3(04!&! *(0$&,! /2/'$%!-:!$61&'(-0/!-:!
<#()#!'#$!10=0-<0/!&,$!'#$!3&*1$/!-:!'#$!>!)-$::()($0'/!<('#(0!'#$!/&%+*$7!"#$!
-'#$,!%$'#-9!)-%%-0*2!1/$9! '-9&2! (/! '#$!&0&*2'()&*!%$'#-9/;!<#()#! ,$*($/!-0!
'#$!:(*'$,$9!.&)=!+,-?$)'(-0!&*4-,('#%!@A8B;!<#()#!(/!.&/$9!-0!'#$!+,-?$)'(-0!/*()$!
'#$-,$%;!/'&'(04!'#&'!'#$!C-1,($,!',&0/:-,%!-:!'#$!,$&*!+,-?$)'(-0!(/!'#$!/*()$!(0!AD!
C-1,($,!/+&)$7!C-,!'#$!/$'1+!'#$!/&%+*$!,-'&'$/!&,-109!-0$!&E(/;!#-<$3$,!('!(/!0-'!
/&%+*$9!10(:-,%*2!.2!'#$!EF,&2/!&*-04!&!/$)'(-0!/-!(0!-,9$,!'-!)-,,$)'!:-,!'#(/!'#$!
.&)=!+,-?$)'(-0!%1/'!.$! :(*'$,$97!G**! '#$!,$)-0/',1)'$9! (%&4$/!+,$/$0'$9! (0! '#(/!
)#&+'$,!<$,$! +,-91)$9! 1/(04! :(*'$,$9! .&)=! +,-?$)'(-0! &*4-,('#%/;!<#()#! (/! '#$!
:&/'$,!%$'#-97!!!!
!
!
A7A7H7!I+&'(&*!J$/-*1'(-0!

I20)#,-',-0! ,&9(&'(-0! %(),-F'-%-4,&+#2! +,-3(9$/! 3-*1%$',()! (0:-,%&'(-0!
-0! '#$! /&%+*$! (0! &! 0-0F9$/',1)'(3$! <&27! K0! -,9$,! '-! 4$'! '#$! %-/'! 9$'&(*$9!
(0:-,%&'(-0!-1'!-:!'#$!,$)-0/',1)'$9!(%&4$/!('! (/! (%+-,'&0'!'-!#&3$!#(4#!/+&'(&*!
,$/-*1'(-07!C-,!*&,4$!:$&'1,$/;!LMN/!>%;!'#$,$!(/!0-!EF,&2!9(::,&)'(-0!$::$)'/!:,-%!
'#$!)-**(%&'$9!*(4#';!#-<$3$,!:-,!/%&**$,!:$&'1,$/;!MNN!0%!-,!M>%;!'#$,$!<(**!.$!
9(::,&)'(-0! $::$)'/7! "#$,$:-,$;! :-,! *&,4$! $0-14#! :$&'1,$/! '#$! (%&4$! /+&'(&*!
,$/-*1'(-0!(/!9$'$,%(0$9!.2!'#$!9$:$)'!-:!:-)1/;!01%$,()&*!&+$,'1,$;!&09!/+#$,()&*!
&.$,,&'(-0!&,(/(04!:,-%!'#$!'#()=0$//!-:!'#$!/)(0'(**&'-,!&09!'#$!/1./',&'$!@AHB7!"#$!
(%&4$!/2/'$%!(/!/#-<0!(0!:(41,$!A7!G!0$&,*2!+&,&**$*!EF,&2!.$&%!'#&'!(/!+&,'(&**2!
&./-,.$9! .2! '#$! /)(0'(**&'-,! /),$$0! 4$0$,&'$/! &! 3(/(.*$! *(4#'! (%&4$7! "#$! *(4#'!
(%&4$! O-.?$)'! +*&0$! -:! '#$! -+'()&*! /2/'$%P! (/! ,$*&2$9! '-! '#$! )#&,4$9! )-1+*$9!
9$3()$! OQQDP! O(%&4$!+*&0$P7!5E&)'! ,$)-0/',1)'(-0! ,$61(,$/! '#&'! '#$! /&%+*$! /'&2!
<('#(0! '#$! :($*9! -:! 3($<! -:! '#$! 3(/(.*$! *(4#'! 9$'$)'-,! :-,! $3$,2! &04*$! '#&'! &!
+,-?$)'(-0! (/! ,$)-,9$97! K:! '#$! /&%+*$! #&/! &! 9(&%$'$,! !! &09! '#$! 9$'$)'-,! #&/!"!
$*$%$0'/!'#$0!'#$!%(0(%1%!01%.$,!-:!3-E$*/!'#&'!)-0'&(0!+#2/()&*!(0:-,%&'(-0!
(/!#$%$!&"7!K'!(/!+-//(.*2!'-!/)&0!/&%+*$/!*&,4$,!'#&0!'#$!:($*9!-:!3($<;!'$,%$9!*-)&*!
'-%-4,&+#2;! .1'! '#$! 61&*('2! -:! '#$! ,$)-0/',1)'$9! (%&4$! )&0!9$'$,(-,&'$!91$! '-!
'#$! (0',-91)'(-0! -:! &,'(:&)'/! @ARB;! #-<$3$,! :&/'! ,$)-0/',1)'(-0! &*4-,('#%/! &,$!
.$(04!9$3$*-+$9!'-!9$&*!<('#!,$)-0/',1)'(-0!&,'(:&)'/!@ASB7!"#$!T261(/'!*(%('!@MUB!
9$:(0$/!'#$!,-'&'(-0!(0),$%$0'!)-0/(/'$0'!<('#!&!4(3$0!3-E$*!/(V$7!"#$!)-0',&/'!(/!
9$'$,%(0$9!.2!'#$!EF,&2!(0'$0/('2!:*1E!&09!'#$!$E+-/1,$!'(%$!'#&'!<(**!9$'$,%(0$!
'#$! '-'&*! 01%.$,! -:! +#-'-0/! (0)(9$0'! -0! '#$! 9$'$)'-,! +$,! (%&4$! +(E$*7! "#$!
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!"#"$#%&'()*' )' *)#+&)#,%-' .,/,#' 0%&' #("' )/%+-#'%0'1(%#%-*' #()#' #("'!"#"$#%&' $)-'
$%.."$#2'34-)/,$'&)-5"',*'#("'&)-5"'%0',-#"-*,#,"*'*1)--,-5'0&%/'6("&"'#("'78&)4*'
5%' #(&%+5(' ),&' )-!' )&"' -%#' )##"-+)#"!' 94' #("' *)/1."' #%' #("' (,5("*#' !"#"$#)9."'
)##"-+)#,-5'*1%#'#(&%+5('#("'*)/1."2'''

'
:("' /%!+.)#,%-' #&)-*0"&' 0+-$#,%-' ;<:=>' %0' )-' ,/)5,-5' *4*#"/' ,*' +*"!' #%'

!"*$&,9"')'*4*#"/*'*1)#,).' &"*%.+#,%-2':("'<:=',*'!"0,-"!'#%'9"' #("'/%!+.+*'%0'
#("' =%+&,"&' #&)-*0%&/' %0' )' *4*#"/?*' .,-"' *1&")!' 0+-$#,%-' ;@A=>' ).*%' B-%6-' )*'
,/1+.*"'&"*1%-*"'0+-$#,%-2':("'@A='&"*1%-*"'%0'#("'!"#"$#%&'$)-'9"'&"$%&!"!'94'
,-C"*#,5)#,-5' ,#*' D!5"' A1&")!' =+-$#,%-' ;DA=>2' E"0%&"' 1"&0%&/,-5' )' =%+&,"&'
#&)-*0%&/' %0' )' @A=F' ,#' /+*#' 9"' /+.#,1.,"!' 94' )' 6,-!%6' 0+-$#,%-' ()C,-5' #("'
1&%1"&#4' %0' &"!+$,-5' #("' .")!,-5' )-!' #&),.,-5' 1)&#*' %0' #("' @A=' #%' G"&%' 6(,."'
1&"*"&C,-5'#("',/1%&#)-#'$"-#&).'1%&#,%-2''

'
H-%#("&' #41"' %0' ,/)5,-5F' 9"*,!"*' )9*%&1#,%-' #%/%5&)1(4F' #()#' $)-' 9"'

%9#),-"!'6,#(')'*4-$(&%#&%-'78&)4'*%+&$"',*'1()*"'$%-#&)*#'#%/%5&)1(4'IJKF'JLM2'
3+&,-5'1()*"'$%-#&)*#',/)5,-5'#("&"',*')!!,#,%-).'&)!,%5&)1(*'%0'#("'*)/1."'#()#'
)&"' *+1"&,/1%*"!'%-' #("' )##"-+)#,%-' $%-#&)*#2':(,*' $%-#&)*#' ,*'!+"' #%' #("' .)&5"'
*1)#,).'$%("&"-$"'%0' #("'#(,&!'5"-"&)#,%-'*4-$(&%#&%-F'6(,$(' ,-#&%!+$"*'=&"*-".'
!,00&)$#,%-'0&,-5"*')#',-#"&-).',-#"&0)$"*'%0'#("'*)/1."'IJNM2':("'*,G"'%0'#("'1()*"'
$%-#&)*#' "00"$#' ,*' 9)*"!' %-' #("' *)/1."' #%' !"#"$#%&' !,*#)-$"2' <%*#' 78&)4'
#%/%5&)1(4' *"#+1*F' "C"-' ,-' )9*%&1#,%-' /%!"F' ()C"' */)..' *)/1."' #%' !"#"$#%&'
!,*#)-$"*'%-' #("'%&!"&'%0' )'//'%&')' $/F'(%6"C"&'"C"-' #(%+5(' #("&"')&"' */)..'
1()*"' $%-#&)*#' "00"$#*' )#' #("*"' !,*#)-$"*' %-"' $)-' *#,..' %9#),-' #("' )9*%&1#,%-'
$%"00,$,"-#'+*,-5'#("'$.)**,$).' 0,.#"&"!'9)$B'1&%O"$#,%-').5%&,#(/F'*,-$"'#("'1()*"'
$%-#&)*#' ,*' .,/,#"!' #%' #("' ,-#"&-).' ,-#"&0)$"*'6,#(,-' #("' *)/1."' )-!' #%' #("' 0,&*#'
)11&%7,/)#,%-' #("' )##"-+)#,%-' $)-' *#,..' 9"' &"#&,"C"!' IJNM2'P("-' #("' *)/1."' #%'
!"#"$#%&'!,*#)-$"'9"$%/"*'5&")#"&'#("-')'0"6'$/'#("'!,00&)$#,%-'0&,-5"*'1&%!+$"!'
9"$%/"'.)&5"&'#("-'#("',-#"&0)$"'#(,$B-"**')-!'*1"$,).'&"$%-*#&+$#,%-').5%&,#(/*'
/+*#' 9"' +*"!2' Q()*"' $%-#&)*#' #%/%5&)1(4' *(%+.!' 9"' +*"!' 6,#(' 6")B.4'
)##"-+)#,-5' *)/1."*' )-!' ("#"&%5"-"%+*' /)#"&,).*' *(%6,-5' 1()*"*' 6,#(' C"&4'
*,/,.)&')##"-+)#,%-'$%"00,$,"-#*'IRSF'RTM2''
!
'
'
'
'
'
'
'
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!
!
!
!

!
!"#$%&'()(*'+,"-."//0.1%'2&.$34!!"!#$%&'(!)%&%''$'!*+&%(!,$%-!./!)%&0.%''(!%,/1&,$2!
,(! 03$! /4.#0.''%01&! /4&$$#!5$#$&%0$/! %#! .2$#0.4%'!6./.,'$! '.530! .-%5$7! ! !"#! .-%5$!
)'%#$!89! ./! :14;/$/!1#01! 03$!<<=!>/1'.2!4;&6$?7!"#! .-%5$!)'%#!89!@!A8! ./!1;0!1:!
:14;/!%0!03$!<<=!BCDE7'
!
C7C7F7 G1-15&%)3(!H$%-'.#$!I)$4.:.4/!

J#! 1&2$&! 01! 1,0%.#! *+&%(/! %0! %! /(#43&10&1#! &%2.%0.1#! :%4.'.0(K! $'$40&1#/! .#! %!
/01&%5$! &.#5! %&$! %44$'$&%0$2! ,(! %!-%5#$0.4! :.$'2K! 03$#! /(#43&10&1#! &%2.%0.1#! ./!
$-.00$2! .#01! %! /-%''! /1'.2! %#5'$!2.&$40$2! 0%#5$#0.%''(! 01! 03$! $'$40&1#! 1&,.0K! 03./!
-$0312!1:!1,0%.#.#5!*+&%(/!2&%-%0.4%''(!.#4&$%/$/!03$!/1;&4$!,&.530#$//!>)3101#/!
)$&! ;#.0! /1'.2! %#5'$?! BLCE7! J#2$$2K! 03$! $-.00$2! '.530! ./! 1&2$&/! 1:! -%5#.0;2$/!
,&.530$&!03%#!03%0!$-.00$2!,(!%!41#6$#0.1#%'!*+&%(!/1;&4$!-%M.#5!.0!.2$%'!:1&!3.53!
&$/1';0.1#!41-);0$2!01-15&%)3(7!I(#43&10&1#!&%2.%0.1#!-.4&1+01-15&%)3(!./!%!
0$43#.N;$! ;/$2! 01! 43%&%40$&.8$! %#2! -%)! 03$! 03&$$! 2.-$#/.1#%'! 6%&.%0.1#! .#!
%,/1&)0.1#! O.03.#! 03$! -.4&1/0&;40;&$! 1:! -%0$&.%'/! O.03! 3.53! 41#0&%/07! G3./! ./!
;/$:;'!O3$#!/0;2(.#5!03$!)3(/.4%'!%#2!43$-.4%'!41-)1/.0.1#!1:!,.1'15.4%'!0.//;$!
,$4%;/$! 2.::$&$#0! -%0$&.%'! :$%0;&$/! %#2! )3%/$/! 1:0$#! 3%6$! 2.::$&$#0! *+&%(!
%,/1&)0.1#!)&1)$&0.$/K!/1!O$!4%#!$%/.'(!.2$#0.:(!03$!2.::$&$#0!:$%0;&$/!:&1-!03$/$!
.-%5$/7!G3&1;53!03$!;/$!1:! :.'0$&$2!,%4M!)&1P$40.1#!%'51&.03-/! 03$! 01-15&%)3(!
/(/0$-!./!%,'$!01!0%M$!0O1+2.-$#/.1#%'!&%2.15&%)3.4!)&1P$40.1#/!%#2!0;&#!.0!.#01!
03&$$+2.-$#/.1#%'!.#:1&-%0.1#!%,1;0!03$!-%0$&.%'7!G1-15&%)3(!,$%-'.#$!/$0;)/!
%0!03.&2!5$#$&%0.1#!/(#43&10&1#!:%4.'.0.$/!%''1O!:1&!%!/)%0.%'!&$/1';0.1#!03%0!4%#!,$!
/4%'$2! 01! %!-.4&1#! %#2! .#! /1-$! 4%/$/! $6$#! /;,-.4&1#! &$/1';0.1#7!G1-15&%)3(!
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!"#$%!&'()&*+&,-./,0/&1.0&2"&'($03&.#&-(!#&('&#4"&#4,)3&/"0").#,(0&!5014)(#)(0&
'.1,6,#,"!&"7/78&9:;<&.#&#4"&=3>.01"3&?4(#(0&@($)1"&,0&#4"&A0,#"3&@#.#"!8&;B:CDEA&
.#&@?F,0/:G& ,0& H.%.08&IJ<K=I&2".-6,0"& ,0&@L,#M")6.03& N**O8& H""%&2".-6,0"&.#&
+,.-(03& ,0& P0/6.038& +JFQ@& .#& R=@SB=;& ,0& T).01"8& 2".-6,0"!& Q+UV8& Q+UD8&
Q+998&;<WV&.03& Q+UX&.#& #4"&P$)(%".0&@5014)(#)(0& ).3,.#,(0&T.1,6,#5& ,0&T).01"&
"#17& =66& ('& #4"& #(-(/).%4,1& )"1(0!#)$1#"3& ,-./"!& !4(L0& ,0& #4,!& 14.%#")& L")"&
#.Y"0&.#&2".-6,0"&G7*79&N*CO&.#&#4"&=3>.01"3&B,/4#&@($)1"&Z=B@[&N*VO&.#&B.L)"01"&
;")Y"6"5&\.#,(0.6&B.2().#()5& ZB;\B[& N*]O8&L4,14& ,!& )"%)"!"0#.#,>"&('&L4.#& 1.0&
2"& .14,">"3&.#&(#4")& !5014)(#)(0& '.1,6,#,"!7&I4"& !14"-.#,1& ,!& !4(L0& ,0& ',/$)"& *7&&
I4"& !"#$%& ,!& !,-,6.)& #(& !#.03.)3& #(-(/).%45&%)(1"3$)"!& NU]O7&I4"& #(-(/).%45&
2".-6,0"&,!&(''&.&!$%")&2"03&-./0"#&!($)1"&.03&4.!&.0&"0")/5&).0/"&')(-&!('#&^:
).5!&#(&4.)3&^:).5!&Z]:C]&Y"_[&L,#4&.&1),#,1.6&%4(#(0&"0")/5&ZP1[&('&U9&Y"_7&I4"&
2".-6,0"&1(0!,!#!&('&.&%.,)&('&-(0(14)(-.#()!&$!"3&#(&'(1$!&#4"&L.>"6"0/#4&#(&.&
!%"1,',"3&"0")/57&I4"&#L(&#5%"!&('&-(0(14)(-.#()!&,0&%6.1"&.#&2".-6,0"&G7*79&.)"&
-$6#,6.5")!&()&@,& UUU& 1)5!#.6!7&I4"&-$6#,6.5")&-(0(14)(-.#()&4.!& .&L,3"&2.03&
%.!!& L,#4& .0& "0")/5& )"!(6$#,(0& !!"#"$% ('& `Ua& .03& #4"& @,& UUU& 1)5!#.6&
-(0(014)(-.#()& 4.!& .& !-.66& 2.03& %.!!& L,#4& .0& "0")/5& )"!(6$#,(0& Z!"#"$& ('&
`UbDWWW7& I4"& ^:).5& !($)1"& ('& #4"& #(-(/).%45& 2".-6,0"& ('& #4"&=3>.01"3& B,/4#&
@($)1"& ,!& .& ]&I"!6.& !$%")& 2"03&-./0"#8&L,#4& .& 6(1.6& ',"63& ('& C7*D&I"!6.& '()& #4,!&
!($)1"&%(,0#8&L,#4&.& ),0/&1$))"0#&('&VWW&-=&.03&.& ),0/&"0")/5&('&U7X&c"_&N*DO7&
I4"&1.61$6.#"3&%4(#(0&'6$^&.#&#4"&"^,#&('&#4"&^:).5&!($)1"&,!&UWV&4db!"1be-9&&N*CO7&
&

I(& .14,">"& 4,/4& !%.#,.6& )"!(6$#,(0& L,#4($#& 3.-./,0/& #4"& 1.-").& #4"&
#(-(/).%45& !5!#"-!& ,!& 1(-%),!"3& ('& .& !1,0#,66.#()8& $!"3& #(& 1(0>")#& ^:).5!& #(&
>,!,26"& 6,/4#8& .03& 3,'').1#,(0:6,-,#"3& (2f"1#,>"!8& #(& -./0,'5& #4"& ,-./"& (0#(& .&
14.)/":1($%6"3&3">,1"&ZKK+[7&I4"&!%.#,.6&)"!(6$#,(0&('&#4"&3"#"1#()&14.0/"!&'()&
3,''")"0#& !1,0#,66.#()& #4,1Y0"!!& .03&(2f"1#,>"!7&T()& .& 6(L&0$-"),1.6& .%")#$)"& #4"&
(%#,1.6& !5!#"-& ,!& 6,-,#"3& 25& 3,'').1#,(0& .03& #4"& !1,0#,66.#()& #4,1Y0"!!& 3("!& 0(#&
.''"1#& #4"& %")'()-.01"8& '()& 4,/4& 0$-"),1.6& .%")#$)"!& #4"& -(3$6.#,(0& #).0!'")&
'$01#,(0&3"%"03!&(0&#4"&.-($0#&('&3"'"1#&('&'(1$!7&=#&#4"&4,/4"!#&-./0,',1.#,(08&
.#&#4"&#(-(/).%45&2".-6,0"&.#&#4"&=B@8&.&-(3$6.#,(0&#).0!'")&'$01#,(0&('&Xa&,!&
.14,">"3&L4,14&1())"!%(03!&#(&.&!%.#,.6&)"!(6$#,(0&('&U7]&e-7&&I4"&3"#"1#()&,!&.&
K((Y"&?KJCWWW8&L4,14& ,!&.& 6(L:0(,!"& '.!#& )".3($#&KK+&1.-").7&I4"&2".-!,M"&
(0&#4"&!.-%6"&,!&*V&--&^&V&--7&J>").66&#4"&%")'()-.01"&('&#4"&(%#,1.665&2.!"3&
3"#"1#()& ,!& )"!#),1#"3& 25& #4"& !1,0#,66.#,(0& %)(%")#,"!8& (%#,1.6& 6,/4#& #).0!'")8& .03&
KK+& /).0$6.),#57& I4"& ^:).5& "0")/5& ,!& !"6"1#"3& 2.!"3& (0& #4"& .2!()%#,(0& ('& #4"&
!.-%6"&2",0/&!1.00"3&,0&()3")&#(&(%#,-,M"&#4"&!,/0.6:#(:0(,!"&('&#4"&,-./"7&=6!(&
#4"&!.-%6"&!,M"&,!&6,-,#"3&25&#4"&!,M"&('&#4"&KK+&.03&6"0!&!5!#"-&$!"3&#(&)"1()3&
#4"&.##"0$.#"3&,-./"!7&I4"&!.-%6"&,!&%6.1"3&(0&.&)(#.#,0/&!#./"&.03&#4"&!.-%6"!&
.^,!&,!&%")%"03,1$6.)&#(&#4"&,01(-,0/&^:).5!7&Q-./"!&.)"&(2#.,0"3&25&!1.00,0/&9:
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!"#$%&"'%()*+(!"',+(-.&*$/$+0*12(+3$+*!$,+$$*4+'#*56785*!$,+$$&*(%!*3.$%*3.$&$*
+(!"',+(-."9* -+':$93"'%&* (+$* -23* 3.+'2,.* (* 4")3$+* ;(9<* -+':$93"'%* (),'+"3.#* 3'*
';3("%*3.$*=6!"#$%&"'%()*"%4'+#(3"'%*(;'23*3.$*&(#-)$*>4",?*7@?**A'+*$(9.*&(#-)$*
3.$*+$9'%&3+293$!*"#(,$&*(+$*';3("%$!*2&"%,*3.$*&'43B(+$*C93'-2&*D=8E**(%!*3.$*
3.+$$* !"#$%&"'%()* /"&2()"F(3"'%* (%!* &$,#$%3(3"'%*B(&* ';3("%$!*2&"%,*G/"F'HI*
&'43B(+$*D=JE?***

*
K0%9.+'3+'%*+(!"(3"'%*-+'!29$&*(*#29.*.",.$+*4)2L*3.(%*9'%/$%3"'%()*3(;)$6

3'-*9'#-23$!*3'#',+(-.0*>MH@*&0&3$#&N*B."9.*,"/$&*&0%9.+'3+'%*+(!"(3"'%*MH*
&$32-&*3.$*(!/(%3(,$*'4*.(/"%,*#29.*;$33$+*"#(,$*&3(3"&3"9&*!2$*"3&*.",.$+*4)2L?*
O(;'+(3'+0*MH&*2&$*(*#"9+'64'92&*&'2+9$*(*4$B*#"9+'#$3$+&*B"!$N*B."9.*!$)"/$+&*
3.$* L6+(0&* "%* (* 9'%$* ;$(#* +(3.$+* 3.(%* (* -(+())$)* ;$(#* 4'2%!* "%* &0%9.+'3+'%*
&'2+9$&?*P$9(2&$*'4*3.$*#$3.'!&*3'*-+'!29$*3.$#N*)(;'+(3'+0*L6+(0*3'#',+(-.0*
&0&3$#&*.(/$*(*-')09.+'#(3"9*&'2+9$*(%!*()&'*+$12"+$*3.$*&(#-)$*3'*,'*3.+'2,.*
=Q5*!$,+$$*+'3(3"'%*4'+*42))*+$9'%&3+293"'%?*R%*9'%3+(&3N*L6+(0*3'#',+(-.0*.(&*3.$*
;$%$4"3* '4* ;$"%,* '44* (* &2-$+* ;$%!* &'2+9$N*B."9.* -+'!29$&* $L3+$#$)0* .",.* 4)2L*
-.'3'%&* 3.(3* 9(%* ;$* 32%$!* 3'* (* &-$9"4"9* L6+(0* B(/$)$%,3.* (%!* $%$+,0* B"3.* (*
#'%'9.+'#(3'+N* (&* B$))* (&* -+'!29$* (* 9'))"#(3$!* ;$(#* 3.(3* '%)0* +$12"+$&* 785*
!$,+$$* +'3(3"'%?*H."&* ())'B&* 4'+* 3.$* "#(,$&* 3'*.(/$*.",.$+* &",%()63'6%'"&$* +(3"'*
(%!*.",.$+* &-(3"()* +$&')23"'%?*H."&* "&*%$9$&&(+0*B.$%*!$9"-.$+"%,*B.(3*-.(&$&*
(+$*-+$&$%3*"%&"!$*(*&(#-)$N*&"%9$*(*#'%'9.+'#(3"9*;$(#*B"))*.(/$*'%$*&$3*/()2$*
4'+* 3.$* #(&&* (33$%2(3"'%* 9'$44"9"$%3N* STUN* B.")$* (* -')09.+'#(3"9* ;$(#N* '43$%*
4'2%!* "%* 3(;)$3'-* MH* &0&3$#&N* B"))* -+'!29$* (* +(%,$* 4'+* 3.$* #(&&* (33$%2(3"'%*
9'$44"9"$%3*#(<"%,* "3* !"44"92)3* 3'* !"&3"%,2"&.* (%!* 3.$* -')09.+'#(3"9* &'2+9$*B"))*
-+'!29$*;$(#*.(+!$%"%,*$44$93&N*B."9.*(+$*(+3"4(93&*3.(3*9'++$&-'%!*3'*)'B*L6+(0*
$%$+,"$&* ;$"%,* (++$&3$!* (&* 3.$0* $%3$+* 3.$* (33$%2(3"%,* &(#-)$?* P$(#* .(+!$%"%,*
9(%* )$(!* 3'* ,$'#$3+"9* %'%2%"4'+#"3"$&* "%* &",%()* (%!* (* %'%)"%$(+* +$)(3"'%&."-*
;$3B$$%* (33$%2(3"'%* (%!* #(3$+"()* !$%&"30?* V'B$/$+N* &"%9$* !(")0* (99$&&* 3'*
&0%9.+'3+'%*4(9")"3"$&*"&*%'3*()B(0&*$(&0*3.$*2&$*'4*(*3(;)$3'-*MH*.(&*;$9'#$*/$+0*
9'##'%?*H2+%<$0*#"9+'MH*&0&3$#&*.(/$*;$9'#$*+'23"%$*(%!*+$9$%3)0*%(%'MH*
&0&3$#&* .(/$* &3(+3$!* ;$"%,* '44$+$!*B"3.* (* &-(3"()* +$&')23"'%* '4* )$&&* 3.(%* 7* S#*
>SMH*W5*>%(%'MH@N*KMGXMC*I$!"9()*#"9+'MH*&0&3$#&@?*X'B*32+%<$0*#"9+'MH*
&0&3$#&*(+$*#'+$*B"!$)0*'44$+$!*4'+* )(;'+(3'+0*2&$*(%!*$(9.*#(9."%$*9(%*/(+0*
;(&$!*'%*B.(3*&-$9"4"9(3"'%&*(+$*%$$!$!N*&29.*(&*&-(3"()*+$&')23"'%N*&(#-)$*&"F$N*
(%!*3$#-$+(32+$?*Y$9$%3)0N*3.$*.",.*+$&')23"'%*-$+"-.$+()*12(%3"3(3"/$*9'#-23$!*
3'#',+(-.0* >VY6-MH@*.(&*;$9'#$*9)"%"9())0* (/(")(;)$* (&* (*MH* &0&3$#* 3.(3* 9(%*
&9(%* .2#(%* ;'!0* -(+3&* (%!* -+'/"!$* %'%6"%/(&"/$* #$(&2+$* '4* =6!"#$%&"'%()*
;'%$* ,$'#$3+0* (%!* #"9+'6(+9."3$932+$* B"3.* ,+$(3* !$3(")?* R%* 9'#;"%(3"'%* B"3.*
#"9+'(+9."3$932+()*4"%"3$*$)$#$%3*#'!$)&*VY6-MH*9(%*;$*2&$!*3'*!$3$+#"%$*;'%$*
&3+$%,3.*2&"%,*(*&3+("%*;(&$!*4(")2+$*9+"3$+"'%*DZ5N*Z7E?*H.$*VY6-[MH*&9(%%$+*>(*
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!"#$#$%!&' #(' $)&' *$"&+&,-.' /0120#' +&34015' 67.' 8"9$$4:&55&2.' /;4$<&"5123='
!"#>43&:'1'2#+4215'"&:#59$4#2'#('?@'A+'42'!512&'123'@B'A+':540&'$)40C2&::D'-)&'
EF"1%' $9G&'#!&"1$&:'1$'HI'CJ!D'-)4:':%:$&+'4:'3&:4K2&3'(#"' 42'>4>#':4$91$4#2:' 42'
54>42K' :9GL&0$:D' 6' 54+4$1$4#2' #(' $)&' :%:$&+' 4:' $)1$' 4$' #25%' #((&":' 4+1K42K' #(' 1'
"&51$4>&5%' :+155' !1"$' #(' $)&' G#2&D' /$934&:' 1"&' :$455' 42>&:$4K1$42K' ;)&$)&"' $)4:'
+&$)#3'4:'$)&'G&:$'(#"'!"&340$42K'("10$9"&'123';)1$'1"&1'#('$)&'G#2&';#953'G&'$)&'
G&:$'$#':012'9:42K'MNF!O,-D''
'
'
'
'
'
'

!"#$%&'()*+',-.-#%/012'3&/.4"5&'6&7$0'/7'89*9('/7'71&':;</5=&;'>"#17'?-$%=&D'
-)&' $#+#K"1!)%' G&1+542&' 4:' #((' 1' :9!&"G&23' :#9"0&' 123' )1:' 12' &2&"K%' "12K&'
("#+' :#($' EF"1%:' $#' )1"3' EF"1%:' PHFQH' C&J=D' ' -)&' G&1+542&' 0#2:4:$:' #(' 1' !14"' #('
+#2#0)"#+1$#":'9:&3' $#' (#09:' $)&';1>&5&2K$)' $#'1' :!&04(4&3'&2&"K%D' '-)&' $;#'
$%!&:' #(' +#2#0)"#+1$#":' 42' !510&' 1$' G&1+542&' ?DBDR' 1"&' +95$451%&":' #"' /4' SSS'
0"%:$15:D'''
'
'
(9*9':004"=/7"-56'
!
RDBDSD'T)1:&'J#59+&'U"10$4#2:'

/%20)"#$"#2' "1341$4#2' +40"#F$#+#K"1!)%' P/Nµ-=' K4>&:' V912$4$1$4>&'
42(#"+1$4#2' #2' >#59+&$"40' G#2&' +42&"15' 3&2:4$%' P>8WX=.' !#"#:4$%.'
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!"#$%&'$(#'($)*+ ,-.+ #$,#/+ 0,'12+ 31)+ '%!%4$,01"#+ 0$%#)&&+ #$),')&+ ,+ ."&'"-#'+
$)0$)&)-','"%-+%5+,-+%67)#'+68+0)-)'$,'"-4+'1)+%67)#'+9"'1+!%-%#1$%!,'"#+:;$,8&2++
31)+ <,=()+ %5+ ,-8+ 0":)=+ "-+ '1)+ $)#%-&'$(#').+ "!,4)+ "&+ )>(,=+ '%+ '1)+ ="-),$+
,'')-(,'"%-+#%)55"#")-'*+?@!6"6*+91)$)+!6+"&+'1)+!,&&+,'')-(,'"%-+#%)55"#")-'+5%$+:;
$,8+,6&%$0'"%-+9"'1"-+'1)+0":)=+A"-+#!BC4D+,-.+"6+"&+'1)+.)-&"'8+%5+'1)+!,')$",=+"-+
'1)+0":)=+A"-+4C+#!ED2++F%')+'1,'+'1)+0$%.(#'+A!6 "6D+1,&+(-"'&+%5+#!;G*+91"#1+"&+'1)+
="-),$+ ,'')-(,'"%-&+ #%)55"#")-'*+ ?2+ H&+ !)-'"%-).+ ),$=")$+ '1)+ ="-),$+ ,'')-(,'"%-+
#%)55"#")-'+"&+,+5(-#'"%-+%5+6%'1+'1)+#1)!"#,=+#%!0%&"'"%-+,-.+'1)+.)-&"'82+
+

3%+#,=#(=,')+'1)+<%=(!)+5$,#'"%-+%5+,-8+01,&)+"-+'1)+!,')$",=*+5%$+'1"&+#,&)+9)+
(&)+6%-)+,&+%($+%67)#'*+9)+#,-+,00$%:"!,')+'1)+&8&')!+,&+,+'9%;01,&)+!":'($)+
#%!0$"&).+ %5+ 18.$%:8,0,'"')+ ,-.+ #%==,4)-2+ I$%!+ '1)+ .)5"-"'"%-+ %5+ '1)+ !,&&+
,'')-(,'"%-+#%)55"#")-'*+9)+#,-+9$"')+!+5%$+'1)+!":'($)+,&J+
+

ccMMb !"!"! += ++ + + + + AKD+
+
L1)$)+!"+ "&+ '1)+!,&&+5$,#'"%-+%5+!,')$",=+ "*+91)$)+#+ "&+ '1)+!"-)$,=+,-.+$+ "&+ '1)+
#%==,4)-+01,&)+$)&0)#'"<)=82+F%9*+=)'M&+!(='"0=8+6%'1+&".)&+%5+'1)+)>(,'"%-+68+'1)+
.)-&"'8+%5+'1)+6%-)J+
+

( ) ccMMMMbb VVL !"!""! #+== 1 ++ + + AND+
+
31)+ =)5'+ 1,-.+ &".)+ %5+ )>(,'"%-+ N+ A!b"b D+ "&+ 0$)#"&)=8+ 91,'+ "&+ !),&($).+ "-+ '1)+
'%!%4$,018+&8&')!*+&%+9)+9"==+#,==+'1"&+%*+5%$+="-),$+,'')-(,'"%-+!),&($).+5$%!+
'1)+ 6"!%.,=+ ."&'$"6('"%-+ %5+ '1)+ !"-)$,=2+ H=&%*+ '1)+ 9)"41'+ 5$,#'"%-+ '"!)&+ '1)+
.)-&"'8+%5+ '1)+&'$(#'($)+ "&+ '1)+&,!)+,&+ '1)+<%=(!)+5$,#'"%-+ '"!)&+ '1)+.)-&"'8+%5+
'1)+#%-&'"'()-'2+L)+#,-+$)9$"')+'1)+)>(,'"%-+A5%$+,+'9%+01,&)+!":'($)D+,&J+
+

!!
"

#
$$
%

&

'

'
=

cM

c
M

L
V

µµ
µ ++ + + + + AOD+

+
P>(,'"%-+ O+ ,==%9&+ (&+ '%+ >(,-'"','"<)=8+ )&'"!,')+ '1)+ <%=(!)+ 5$,#'"%-+ %5+ '1)+
18.$%:8,0,'"')+AQHRD+"-+."55)$)-'+&,!0=)&2+31)+?#+,-.+?S+6%'1+<,$8+9"'1+)-)$48+
,-.+,$)+/-%9-2+31"&+ ,==%9&+(&+ '%+.%+ #%!0,$,'"<)+ &'(.")&+%-+6%-)+>(,-'"'8+68+
&%=<"-4+ 5%$+ '1)+<%=(!)+ 5$,#'"%-+,-.+ '1)+!"-)$,=+ #%-#)-'$,'"%-+%5+ '1)+ &0)#"!)-*+
91"#1+ "&+ 7(&'+TS+!(='"0=").+68+ '1)+.)-&"'8+%5+18.$%:8,0,'"')2+I%$+QHR*+9)+#,-+
,00$%:"!,')+US+,&+E2GN4C##*+,-.+5%$+#%==,4)-+9)+#,-+,00$%:"!,')+U#+,&+G2BN4C##2++
V)#,(&)+%5+'1)+=,$4)+,'%!"#+-(!6)$+."55)$)-#)+6)'9))-+QHR+,-.+#%==,4)-*+)$$%$&+
"-+#%==,4)-+.)-&"'8+,$)+"-&"4-"5"#,-'2++31)$)5%$)*+'%+4,"-+"-5%$!,'"%-+%-+'1)+<VSW+
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!"#$ "%&!'()*+&$ ',$ !"#$ )#-'.&!)/-!#0$ 1'2/+#&$ *)#$ 3%+'0*2$ 0%&!)%3/!%'.&$ 4%!"$ *$
5#*6$ !"*!$ %&$ )#5)#&#.!*!%1#$ ',$ !"#$ 1'%0$ &5*-#$ *.0$ *$ 5#*6$ )#5)#&#.!*!%1#$ ',$ !"#$
3'.#7$ 8"#$ *!!#./*!%'.$ -'#,,%-%#.!$ ',$ #*-"$ 5%9#2$ %.$ !"#$ )#-'.&!)/-!#0$ %+*(#$ %&$
0%)#-!2:$)#2*!#0$!'$!"#$+%.#)*2$-'.-#.!)*!%'.$',$!"#$3'.#7$$$$
!
;7<7;7$=9*+52#&$',$>*!#)%*2&$?552%-*!%'.&$

@:.-")'!)'.$ )*0%*!%'.$+%-)'A!'+'()*5":$ B@Cµ8D$ "*&$ 3##.$ *552%#0$ !'$+*.:$
,%#20&$ ',$+*!#)%*2&$ *.0$ #.(%.##)%.($ 5)'32#+&E$ #&5#-%*22:$ *!$ *$ &5*!%*2$ )#&'2/!%'.$
)#*-"%.($ !"#$ +%-)'+#!#)$ )*.(#$ 4"%-"$ *22'4&$ ,')$ !")##A0%+#.&%'.*2$
)#5)#&#.!*!%1#$ 1'2/+#&$ ',$ "#!#)'(#.#'/&$+*!#)%*2&$ 4%!"$ &/,,%-%#.!$+%-)'&-'5%-$
0#!*%2$ !'$5)#0%-!$+*-)'&-'5%-$5)'5#)!%#&7$?22$',$ !"#$&!/0%#&$0%&-/&&#0$"#)#$4#)#$
-*))%#0$'/!$%.$-'.1#.!%'.*2$*3&')5!%'.$+'0#7$F.$*3&')5!%'.$+'0#$!"#$&*+52#$%&$
52*-#0$ *&$ -2'&#$ *&$ 5'&&%32#$ !'$ !"#$ 0#!#-!')$ !'$ *1'%0$ 5"*&#$ #,,#-!&$ 0/#$ !'$
5)'5*(*!%'.$,)'+$&*+52#$!'$0#!#-!')7$F.$*3&')5!%'.$+'0#$!"#$-'.!)*&!$)#-')0#0$
'.$ !"#$-"*)(#$-'/52#0$0#1%-#E$GGHE$ %&$ )#5)#&#.!*!%1#$',$ !"#$0%,,#)#.-#$3#!4##.$
!"#$2%.#*)$*!!#./*!%'.$-'#,,%-%#.!&7$F!$%&$%+5')!*.!$!'$-*2%3)*!#$!"#$)#&/2!%.($5"'!'.$
&!*!%&!%-&E$3#-*/&#$ %,$ !"#$ !)*.&+%&&%'.$ %&$ !''$"%("$ !"#$ )#&/2!%.($-'.!)*&!$3#!4##.$
#2#+#.!&$4%22$3#$!''$2'4$*.0$1%-#$1#)&*7$?$(''0$!)*0#$',,$%&$*!$*$!)*.&+%&&%'.$',$
IJKL$MN;O7$$$

$
8"#$,'22'4%.($#9*+52#&$&"'4$!"#$-*5*3%2%!%#&$',$!"#$9A)*:$+%-)'A!'+'()*5":$

!#-".%P/#$ !'$ *.&4#)$ .#4$ P/#&!%'.&$ !"*!$ *)%&#$ ,)'+$ +*!#)%*2&$ &-%#.-#$ *.0$
+#0%-%.#$%.$)#(*)0&$!'$&!)/-!/)#$*.0$,)*-!/)#$5)'5#)!%#&$%.$0%,,#)#.!$!:5#&$',$3'.#$
*.0$ -'+5'&%!#&7$ Q'.#$ +*!#)%*2$ %&$ *$ "%#)*)-"%-*2$ &!)/-!/)#$ +*0#$ 5)%+*)%2:$ ',$
-'22*(#.'/&$ 5)'!#%.$ +'2#-/2#&E$ +%.#)*2$ -*)3'.*!#0$ *5*!%!#$ .*.'5*)!%-2#&E$ *.0$
4*!#)$ MN<O7$ Q'.#R&$ )#&5'.&#$ !'$ *.$ *552%#0$ 2'*0$ %&$ 3*&#0$ '.$ !"#&#$ 1*):%.($
&!)/-!/)#&S$ %.0##0$ -')!%-*2$ 3'.#R&$ )#&5'.&#$ !'$+#-"*.%-*2$ 2'*0%.($ %&$ %."#)#.!2:$
!")##A0%+#.&%'.*2$ *!$ !"#$ 0%,,#)#.!$ 2#.(!"$ &-*2#&7$ 8'$ /.0#)&!*.0$ 3'.#R&$
+#-"*.%-*2$3#"*1%')$%!$%&$%+5')!*.!$!'$,%)&!$/.0#)&!*.0$!"#$)#2*!%'.&"%5$3#!4##.$
!"#$"%#)*)-"%-*2$&!)/-!/)*2$*.0$%!&$,/.-!%'.$MJE$NNANTO7$?!$!"#$+%-)'.$2#.(!"$&-*2#$
+*.:$+#-"*.%-*2$5)'5#)!%#&$',$3'.#$-*.$3#$'3&#)1#07$8"#$&!/0%#&$5)#&#.!#0$"#)#$
2''6$*!$!"%&$)#2*!%'.&"%5$,')$+'/&#$3'.#E$"/+*.$-')!%-*2$3'.#E$*.0$*.!2#)$*!$!"#$
+%-)'+#!#)$&-*2#7$
$

$Q'.#$ %&$ *.$ *0*5!%1#$ +*!#)%*2$ !"*!$ %&$ 0#&%(.#0$ ,')$ 0%,,#)#.!$ ,/.-!%'.*2$
)#P/%)#+#.!&$0#5#.0%.($'.$ %!&$ 2'-*!%'.$ %.$ !"#$3'0:7$8"#$+%.#)*2$-'+5'.#.!$',$
3'.#R&$&!)/-!/)#$ %&$ )#2*!#0$ !'$ %!&$&!%,,.#&&;E$ &'$*.$ %.-)#*&#$ %.$ !"#$+%.#)*2$0#.&%!:$
                                                
2 @!%,,.#&&$%&$)#2*!#0$!'$!"#$#2*&!%-$+'0/2/&$*.0$0#,%.#&$!"#$,')-#$)#P/%)#0$!'$5)'0/-#$
-'))#&5'.0%.($#2*&!%-$0#,')+*!%'.7$$ 
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!"#$%&'%'()*%(')!++"%'',(-&#*()./%(0+(10"%(2!'#3''%2(!"()*!'(#*&/)%$(*&'(&2&/)%2()0(
&(2!++%$%")(#04/0'!)!0"(0+(4!"%$&5(&"2(#055&6%"(1&'%2(0"( !)'( +3"#)!0",(7")5%$( !'(
89:(4!"%$&5(;0"%(0+()*%(50<%')=(23%()0(!)'("%%2()0(*&>%(*!6*()036*"%''(!"(0$2%$(
)0(&1'0$1(%"%$6.(<*!5%(+!6*)!"6?(<*!5%(*34&"(#0$)!#&5(10"%(!'(@A9:(4!"%$&5!B%2(
&"2( 10"%( ')$3#)3$%( !'( 2%'!6"%2( )0( *&>%( 10)*( *!6*( )036*"%''( &"2( ')$%"6)*C,((
D!++%$%")(10"%'(*&>%(2!++%$%")(4%#*&"!#&5(/$0/%$)!%'(2%/%"2!"6(0"()*%(6$0<)*?(
')$3#)3$%( &"2( &2&/)&)!0"?( &55( 0+( <*!#*( &$%( !")%$#0""%#)%2( )0( '%$>%( &( '/%#!+!#(
+3"#)!0"(E8F?(8GH(&"2(#&"(1%($%'05>%2(!"(&1'0$/)!0"(402%(<!)*(&"(0/)!4&5(%"%$6.(
$&"6%( 0+( IJ( K%L( )0( MM( K%L( 3'!"6( '."#*$0)$0"( $&2!&)!0"( 4!#$0N)0406$&/*.(
;OPµQ=,(R"()*%(%S&4/5%'(2!'#3''%2(*%$%?(OPµQ(!'(3'%2()0(%S&4!"%(2&4&6%(!"(10"%(
<!)*( >&$.!"6( 2%6$%%'( 0+( 4!"%$&5( )*&)( <%$%( '31T%#)( )0( 4%#*&"!#&5( 50&2!"6U(
V3&5!)&)!>%5.(0"%(!'(&15%()0(01'%$>%()*%(#$&#K(6$0<)*(&"2()*%("%)<0$K(0+(0')%0"'(
)*$036*03)()*%(2!++%$%")(1!04&)%$!&5',(((
!
!
"#$%&'(&)*!&+!,&#-(

W34&"(#0$)!#&5(10"%(!'(!2%")!+!%2(&'(&('%#0"2&$.(10"%(4%&"!"6()*&)(!)(!'()*%(
/$023#)(0+()*%($%'0$/)!0"(0+(/$%>!03'5.(%S!')!"6(10"%()!''3%(&"2()*%(2%/0'!)!0"(0+(
"%<( 10"%( !"( !)'( /5&#%,( Q*!'( /$0#%''( $%'35)'( !"( '%#0"2&$.( 0')%0"'?( K"0<"( &'(
W&>%$'!&"( #&"&5'?( <*!#*( !'( '3$$03"2%2( 1.( &( )*!"( 4!"%$&5!B%2( $%6!0"( #&55%2( &(
#%4%")( 5!"%,(Q*%(W&>%$'!&"( #&"&5'(*&>%( &(/$%+%$$%2(0$!%")&)!0"(<!)*( $%'/%#)( )0(
)*%(50"6(&S!'(0+()*%(10"%,(Q*%(%")$.(0+(&(#$&#K(!")0()*%(0')%0"(!'(150#K%2(1.()*%(
#%4%")( 5!"%( &"2( 1.( #0"#%")$!#( 5&4%55&%( 0+(4!"%$&5!B%2( #055&6%"( +!1%$'( )*&)( &$%(
/&#K%2( !"( &"( &5)%$"&)!"6( 500'%( &"2( 2%"'%( /&))%$"( &"2( &$%( 0$!%")%2( !"( >&$!03'(
2!$%#)!0"',( X"( )*%( 5%"6)*N'#&5%( )*&)( )*%( $%'053)!0"( 0+( )*%( )0406$&/*.( '%)3/( !'(
#&/&15%( 0+( &#*!%>!"6?( @IY4?( #0$)!#&5( 10"%( #0"'!')'( 0+( 0>%$5&//!"6( /&$&55%5(
0')%0"',( 7( 5&$6%( "341%$( 0+( 0')%0"'( /%$( 3"!)( >0534%( 0+( 10"%( 5!4!)'( )*%(
/$0/&6&)!0"( 0+( #$&#K!"6( 1%#&3'%( )*%.( 01')$3#)( )*%( /&''&6%( 0+( &( #$&#K( &'( !)(
"&>!6&)%'(1%)<%%"()*%(4&".(0')%0"',(((
(

D3%( )0( )*%(0$!%")&)!0"(0+( )*%(0')%0"&5( '.')%4(10"%( !'(*!6*5.(&"!'0)$0/!#?( !)'(
+$&#)3$%( 1%*&>!0$( <!55( #*&"6%( <*%"( )*%( 2!$%#)!0"( 0+( )*%( 50&2( &//5!%2( #*&"6%'(
<!)*( $%'/%#)( )0( )*%( 50"6(&S!'(0+( )*%(10"%( E8Z?( J9H,( ( OPµQ( !'(3'%2( )0( !2%")!+.( )*%(
)036*%"!"6(4%#*&"!'4(!"()*%(>&$!03'(0$!%")&)!0"',(([!63$%(8('*0<'()0406$&/*!#(
!4&6%'(0+(#$&#K(/$0/&6&)!0"(&"2(4!#$0')$3#)3$%( !"(*34&"(#0$)!#&5(10"%(+0$( )*%(

                                                
3 ( O)$%"6)*?( 2%+!"%2( 1.( )*%( .!%52( ')$%''( &)( )*%( 0"'%)( 0+( /%$4&"%")( 2%+0$4&)!0"( 0$( 4&S!434(
')$%"6)*( &)( )*%(/%&K( 50&2(1%+0$%( +$&#)3$%?( !'( &(4%&'3$%( 0+( )*%( +0$#%\3"!)( &$%&( )*&)( )*%( 10"%( #&"(
<!)*')&"2,((Q*%(+$&#)3$%()036*"%''(4%&'3$%'()*%($%'!')&"#%()0(+$&#)3$%(0+(&(4&)%$!&5,(( 
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!"#$%&!'%(%$#')%*!+!)#*,-$.#*/)!01)*+.$+*1$!'+*,2%',%3$45%6)7)6+..8-$)!$"+,$,9#"*$
9%'%$:;)/3$<=$!9+!$"9%*$!9%$1)'%6!)#*$#7$(+&)(0($,!'%,,$),$)*$!9%$,+(%$1)'%6!)#*$
+,$!9%$#,!%#*,$!9+!$6'+6>$?')1/)*/$),$!9%$5'%1#()*+!%$(%69+*),($+*1$"9%*$!9%$
(+&)(0($,!'%,,$),$5%'5%*1)60.+'$!#$!9%$#,!%#*,$6'+6>$1%7.%6!)#*$+*1$#0!$#7$5.+*%$
!"),!$+'%$!9%$5'%1#()*+!%$(%69+*),(,3$$$
!

!
!
!

!

!
!
!
!
!
!
!
!
!
!
!
!
"#$%&'! ()*+! ,-.-$&/01#2! #./$'3! 31-4#5$! "#$%&'(#&(! /56! )*%+,"-.,%$7!
-&#'58/8#-59!48*69'#!'#*$'+1)+!)#*$()6'#@!#(#/'+598$ )(+/%,-$ !+>%*$+!$ !9%$AB4$
?%+(.)*%$CDE$+!$FC$>%G$")!9$3EH$1%/'%%$!0'*$")!9$+$,5+!)+.$'%,#.0!)#*$#7$F3I$J($
5%'$5)&%.-$,9#")*/$!9%$1#()*+*!$(%69+*),(,$#7$:+=$6'+6>$1%7.%6!)#*$+*1$!"),!)*/$
)*$ !9%$ !'+*,2%',%$ #')%*!+!)#*$ +*1$ :?=$ 6'+6>$ ?')1/)*/$ )*$ !9%$ .#*/)!01)*+.$
#')%*!+!)#*3$ $ K*$ !9),$ !9'%%@1)(%*,)#*+.$ '%6#*,!'06!)#*$ #7$ !9%$ ,+(5.%$ !9%$
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+14$#'*(#"(5#"&>(?"&(*)4%(*$)67(2##@&6(1$($%&(4%1"A&*(/"(3&4%1"/412(='#=&'$/&*(
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1"6( 7#)"A( "#'312( 6/&$<>( .%&( '&*)2$*( *%#J&6( $%1$( &0&"( $%#)A%( $%&( 5#"&( */N&(
/"4'&1*&6(/"($%&(%/A%(+1$(6/&$($%1$($%&(09:;(6/6("#$( /"4'&1*&L(1"6($%&(*$'&"A$%L(
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.#+5(!-(!:-)0/$!G!5$!%&(!+9.$/3$!*#$!10'*-4#&.$!4&/*-%0'&*$!%+14+.-*$!1&2$!04!

+:! DEEB! &(2! B'01-(&7! "#$! /$&.+(! 5$! %&(! 2-.*-()0-.#! 9$*5$$(! *#$.$! *5+!

4#&.$.!-.!*#$!3&/-&*-+(!-(!,O/&8!&9.+/4*-+(!&*!&!1+(+%#/+1&*-%!$($/)8!+:!K=!@$P7!

"#-.!3&/-&*-+(!1&(-:$.*.!-*.$':!*#/+0)#!*#$!2-::$/$(*!)/&8.%&'$!-(*$(.-*-$.!-(!:-)0/$!

G7!!"#$!-1&)$!#&.!&!1&)(-:-%&*-+(!*#&*!4/+20%$.!Q7Q=!1-%/+1$*$/!%09-%!3+,$'.7!!

!

"#$!#89/-2!1&*$/-&'!2-.4'&8$2!($&/'8!RJJ!*-1$.!#-)#$/Q!*+0)#($..!*#&(!$-*#$/!

%+(.*-*0$(*7!"+!%#&/&%*$/-A$!*#$!*+0)#$(-()!1$%#&(-.1.!:+/!*#-.!#89/-2!1&*$/-&'!

.8(%#/+*/+(! /&2-&*-+(! 1-%/+O*+1+)/&4#8! 5&.! 4$/:+/1$2! +(! *#$! :/&%*0/$2!

&'01-(&! &(2! DEEB! %+14+.-*$! .&14'$.7! S(! :-)0/$! G9! *#$! %/&%@! 4&*#! &(2! *#$!

2-.4$/.$2! 2&1&)$! #&3$! 9$$(! .$)1$(*$2! +0*! *+! &''+5! :+/! *#$! 3-.0&'-A&*-+(! +:!

2&1&)$! *#/+0)#+0*! *#$! .*/0%*0/$7! "#$! *+0)#($..! 2$1+(.*/&*$2! #$/$! :&/!

.0/4&..$.!5#&*!%&(!9$!$,4$%*$2!0.-()!*#$!T/0'$!+:!1-,*0/$U6! :+/!&(!VWJX!B'MJRO

DEEB!1&*$/-&'!*#-.!.*028!&%#-$3$2!&!YZL!%/-*-%&'!:/&%*0/$!*+0)#($..!CYZLF!)/$&*$/!

*#&(! RJ!ED&!1K[M! &*! &! *$(.-'$! .*/$()*#! +:! VMJJ!ED&6!5#$/$! *#$! %/-*-%&'! :/&%*0/$!

                                                
4 In energy terms 
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!"#$%&'(()* +',(#-'+'&!(* .'-'* /'-0"-+'1* #(2&$* &"&32&',-4'3,(!25* 0-,5!#-'*

+'5%,&25(* +'!%"1()* (/'52025,336* 2&7"372&$* !%'* !42&!'$-,38* ,&1* !%'* ,&,36(2(* 2(*
'9/3,2&'1* 2&* +"-'* 1'!,23* 2&* :%;* <;* =%'* !"+"$-,/%25* 2+,$'(* 21'&!206* !%,!* !%'*

'9!-2&(25*+'5%,&2(+(*2&*!%2(*5"+/"(2!'*,-'*(2+23,-*!"*.%,!*%,7'*>''&*21'&!202'1*

2&*>2"+,!'-2,3()*(#5%*,(*>"&'*,&1*1'&!2&;**

"

"
"
!"#$%&' ()*+' ,-.$%&)"/01"%&2' 345%"2' 6-.&%"-78' ?6&5%-"!-"&* @4-,6* !"+"$-,/%6*

2+,$'* "0* 5-,5A* /-"/,$,!2"&* 0-"+* ,* (%,-/'&'1* &"!5%* B"&* !%'* 3'0!4%,&1* (21'C*

1#-2&$* ,&*D* 5#-7'* !'(!* "0* ,* 3,+'33,-*E3FG<HIJJE* 5"+/"(2!')* (%".2&$* B,C* !%'*

!%-''*/3,&'(*"0*F4K*-'5"&(!-#5!'1*2+,$'(*,&1*B>C*!%'*.21'*12(!-2>#!2"&*"0*1,+,$'*

B2&*6'33".C*(/-',1*"7'-*('7'-,3*+2332+'!'-(*(#--"#&12&$*!%'*1'03'5!'1*5-,5A*/,!%*

B2&* >3#'C;*:-,5A*/-"/,$,!2"&* 2(* &"+2&,336* 0-"+* 3'0!* !"* -2$%!;* =%'*E3FG<HIJJE*

5"+/"(2!'*(,+/3'*.,(*2+,$'1*,!*L8*A'M*.2!%*,*7"9'3*(2N'*"0*O;O8*P+;*

!
'

'

(898':;/<7$0";/'

                                                
Q*!*2(*!%'*&"&32&',-*(!-,2&4'&'-$6*-'3',('*-,!')*#$%$)*!%'*-,!'*"0*5%,&$'*2&*/"!'&!2,3*'&'-$6*0"-*,*#&2!*
2&5-',('* 2&* 5-,5A* ,-',* 2&* ,* &"&32&',-* '3,(!25* ("321;* * R!* 2(* !%'* &"&32&',-4'3,(!25* 'S#27,3'&!* "0* !%'*

(!-,2&4'&'-$6*-'3',('*-,!'*&;* * R!*5%,-,5!'-2N'(*!%'*(!-'((*,&1*12(/3,5'+'&!*02'31(*,!*,*5-,5A*!2/* 2&*

(#5%*,*("321)*,&1*,(*(#5%*5,&*>'*#('1*!"*1'02&'*!%'*"&('!*"0*0-,5!#-'*!%'-'; 
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!"#$%&'(&'#)&*+,*(,'#)-,$&'.('-'/&*0%")1!2µ34)%*5)/&'6#),#)0'078*&,(")*5)
*#) ,-0'&(*#() ,-*/,#/) (9$%#,:79) ;'&) -*#") 5$,9#(,;,$) *#+)-9+,$*8) *008,$*(,'#5<)
=&*$(7&9)&95,5(*#$9),5)*)-78(,.5$*89)0&'$955)6,(%)9*$%)89>98)';)5(&7$(7&*8)%,9&*&$%")
*+*0(9+) (')'0(,-*8) ('7/%#955<)3%959) 5(7+,95) 5%'6) (%*()-*$&'5$'0,$) ('7/%#955)
;&'-)$&*$?)@&,+/,#/)*#+)$&*$?)+9;89$(,'#)08*"5)*)$&,(,$*8)&'89)*()8*&/9)89#/(%)5$*89)
,#) (%9) -*(9&,*85) ;&*$(7&9) &95,5(*#$9<) 3%9) 9A(&,#5,$) -9$%*#,5-5) 57$%) *5) $&*$?)
+9;89$(,'#B) (6,5(B) *#+) @&,+/,#/) *&9) *88) %,/%8") +909#+9#() '#) 5(&7$(7&9) *#+)
'&,9#(*(,'#<)C#)-*#")-,#9&*8,D9+)-75$'5?989(*8)(,5579)(%9)'5(9'#5)*&9)(%9)-*E'&)
5(&7$(7&*8) $'-0'#9#() (%*() $'#(&'85) (%9) ('7/%#955B) 6%,$%) &90&959#(5) *) 89#/(%)
5$*89) (%*() ,5) 59>9&*8) %7#+&9+)-,$&'-9(9&5) ,#) 5,D9<) 3%9) 0&'$955) ';) -*E'&) $&*$?)
+9;89$(,'#) *#+) (6,5() ,5) '#9) ';) (%9)-'5() 0'(9#() 5'7&$95) ';) ('7/%9#,#/) ,#) (%959)
@,'-*(9&,*85) @") +,>9&(,#/) (%9) $&*$?5) $'7&59) (') $%*#/9) ;&'-) (%9) 08*#9) ';)
-*A,-7-) 5(&955<) F88) ';) (%9) (%&99) +,-9#5,'#*8) ,-*/95) ';) $&*$?) 0&'0*/*(,'#) ,#)
*#(89&)*#+)@'#9)+9-'#5(&*(9)$&*$?)(6,5(,#/)*()*#/895)70)(')GH)+9/&995),#)*++,(,'#)
(') '7(.';.08*#9) +9;89$(,'#5<) C#) ;&*$(7&9B) $&*$?) (&*E9$('&,95) &9578() ;&'-) *)
$'-09(,(,'#) @9(699#) (%9) +,&9$(,'#) ';) -*A,-7-) -9$%*#,$*8) +&,>,#/) ;'&$9)
1-*A,-7-)I)'&)JCCKH4) *#+) (%9)0*(%) ';)69*?95()-,$&'5(&7$(7&*8) &95,5(*#$9) LMGB)
NOP<)C#)(%9)8'#/,(7+,#*8)'&,9#(*(,'#)(%9)0&9;9&&9+)-9$%*#,$*8)*#+)-,$&'5(&7$(7&*8)
0*(%5)*&9)#'-,#*88"),#)(%9)5*-9)+,&9$(,'#B)6%,89),#)(%9)(&*#5>9&59)'&,9#(*(,'#)(%9)
-*A,-7-)+&,>,#/);'&$9),5)'&,9#(9+)*%9*+)';)(%9)$&*$?)(,0)6%,89)(%9)69*?95()0*(%)
,5) '&,9#(9+) 09&09#+,$78*&) (') (%9) $&*$?) (,0) &9578(,#/) ,#) +,;;9&9#() +'-,#*(9)
('7/%9#,#/)-9$%*#,5-5<)C#)$'#$875,'#B)!2µ3),5)*)0'69&;78)(''8)('),#+9#(,;")*#+)
$%*&*$(9&,D9) (%9) ('7/%9#,#/) -9$%*#,5-5) ,#) @,'-*(9&,*85) *#+) @,') ,#50,&9+)
-*(9&,*85B)%'69>9&)(%9);&*$(7&9)@9%*>,'&)';)(%959)-*(9&,*85B)8,?9)@'#9B),5)5(,88)#'()
;788")7#+9&5(''+<)3');788")7(,8,D9)(%,5)(9$%#,:79)%,/%9&)&95'87(,'#),5)#9$955*&"),#)
'&+9&)(')599)(%9)#7$89*(,'#)';)(%9)$&*$?5),#)(%9)@,'8'/,$*8)5(&7$(7&9<))C#)57--*&"B)
A.&*")('-'/&*0%")$*#)0&'>,+9),#;'&-*(,'#)(%*(),5)$&,(,$*8)('):7*8,(*(,>98")*55955)
*#+)0&9+,$()@'#9);&*$(7&9<))
)
)
!
!
!
!
!
!
!
!
"#$#!%&'&(&)*&+!
)
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!"#$ %&'()*$+,-./01'2.&$34$5'(6&.78$9/.&'&:9/:'*$2'(.&/'*84$+&;<&.88$/0$
='(.&/'*8$>:/.0:.$?@@AB$C?D$"?EFGFFH4$

$
!?#$ =.I.&8$=J,$K9.0$+GL,$M/0$JLG=,$>.1/$L4$N/;*;</:'*$2'(.&/'*8D$>(&6:(6&.$

'0O$2.:9'0/:'*$P&;P.&(/.84$+&;<&.88$/0$='(.&/'*8$>:/.0:.$?@@QB$CFD$"G?@E4$
$
!F#$ M'60.I$=R,$N6.9*.&$=S,$3/(:9/.$3T4$T0$(9.$=.:9'0/8(/:$T&/</08$;U$

V;6<90.88$/0$N;0.4$J006'*$3.W/.X$;U$='(.&/'*8$3.8.'&:9$?@"@B$H@D$?CGCF4$
$
!H#$ M'60.I$=R,$K9.0$+L,$=:Y/((&/:1$S,$3/(:9/.$3T4$=.:9'0/8(/:$'8P.:(8$;U$(9.$

U&':(6&.$(;6<90.88$;U$.*1$'0(*.&$Z;0.4$J:('$N/;2'(.&/'*/'$?@"@B$ED$"C@CG"H4$
$
!C#$ Y;.8(.&$YS,$J<.&$S-,$3/(:9/.$3T4$V9.$(&6.$(;6<90.88$;U$962'0$:;&(/:'*$

Z;0.$2.'86&.O$X/(9$&.'*/8(/:'**I$89;&($:&':184$5'($='(.&$?@@QB$AD$EA?GAA4$
$
!E#$ 5'**'$3Y,$Y&6)/:$SS,$Y/00.I$S[,$N'*;;:9$=,$J<.&$S-,$3/(:9/.$3T4$3;*.$;U$

2/:&;8(&6:(6&.$/0$(9.$'</0<G&.*'(.O$O.(.&/;&'(/;0$;U$(9.$(;6<90.88$;U$
962'0$:;&(/:'*$Z;0.4$='(.&/'*8$>:/.0:.$'0O$R0</0..&/0<$?@@EB$?ED$"@4$

$
!A#$ M'60.I$=R,$=60:9$R,$J*8.2$\[,$N'&(9$[N,$>'/)$R,$V;28/'$J+,$.($'*4$

\.8/<0/0<$9/<9*I$(;6<9.0.O$9IZ&/O$:;2P;8/(.8$(9&;6<9$0'(6&.G/08P/&.O$
9/.&'&:9/:'*$:;2P*.]/(I4$J:('$='(.&/'*/'$?@@^B$CAD$?^"^GF?4$

$
!Q#$ 3;.0(<.0$-K4$J00$+9I8/:8$K9.2$"Q^QB$EHD$"GFA4$
$
!^#$ 3'O;0$S4$_.Z.&$O/.$N.8(/2260<$W;0$%601(/;0.0$O6&:9$/9&.$`0(.<&'*X.&(.$

*a0<8$<.X/88.&$='00/<U'*(/<1./(.04$N.&4$b.&94$>a:984$J1'O4$"^"AB$E^D$?E?G
AA4$

$
!"@#$ K;&2':1$J=4$3.P&.8.0('(/;0$;U$'$%60:(/;0$ZI$`(8$M/0.$`0(.<&'*8,$X/(9$

>;2.$3'O/;*;</:'*$JPP*/:'(/;084$S;6&0'*$;U$JPP*/.O$+9I8/:8$"^EFB$FHD$
?A??G?A4$

$
!""#$ K;&2':1$J=4$3.P&.8.0('(/;0$;U$'$%60:(/;0$ZI$`(8$M/0.$`0(.<&'*8,$X/(9$

>;2.$3'O/;*;</:'*$JPP*/:'(/;084$``4$S;6&0'*$;U$JPP*/.O$+9I8/:8$"^EHB$FCD$
?^@QG"F4$

$
!"?#$ [;608U/.*O$c,$J$2.(9;O$;U$'0O$'PP'&'(68$U;&$.]'2/0'(/;0$;U$'$Z;OI$ZI$

&'O/'(/;0$86:9$'8$dG&'I$;&$<'22'$&'O/'(/;04$V9.$+'(.0($TUU/:.,$+'(.0($
>P.:/U/:'(/;0$"?QF^"C,"^A?$
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!
"#$%! &'()*+,-!./!012+343!5,5'6+5-!7('!89':;!2':,-3+--+(,!2(3(6':1<;!(7!

-3:==!-:31=5->!?11=+@:2+(,-!(7!-;,@<'(2'(,!':)+:2+(,!2(!@(31425'+*5)!
2(3(6':1<;!A/!B4@=5:'!A,-2'435,2-!:,)!C52<()-!+,!D<;-+@-!E5-5:'@<!
#FG$H!IJK>!LM#9ML/!

!
"#M%! &'()*+,-!./!N'+2+@:=!:O-('12+(,!2(3(6':1<;!(7!-3:==!-:31=5->!D'(1(-5)!

:11=+@:2+(,-!(7!-;,@<'(2'(,!':)+:2+(,!2(!@(31425'+*5)!2(3(6':1<;!AA/!
B4@=5:'!A,-2'435,2-!:,)!C52<()-!+,!D<;-+@-!E5-5:'@<!#FG$H!IJK>!LMP9LI/!

!
"#L%! Q=:,,5';!RDS!T5@U3:,!VWS!E(O5'65!W&S!TX?3+@(!Y./!Z<'559

)+35,-+(,:=!89':;!3+@'(2(3(6':1<;/![@+5,@5!#FGPH!I$P>!#M$F9MM/!
!
"#K%! Y+,,5;!\VSB+@<(=-!CN/!]9E:;!Z(3(6':1<+@!C+@'(-@(1;!^]ZC_!`-+,6!

[;,@<'(2'(,!E:)+:2+(,/!?,,4:=!E5a+5b!(7!C:25'+:=-![@+5,@5!#FFIH!II>!#I#9
LI/!

!
"#P%! V(4,-7+5=)!&B/!N(31425'+*5)!2':,-a5'-5!:8+:=!-@:,,+,6!^2(3(6':1<;_>!

D:'2!#/!T5-@'+12+(,!(7!-;-253/!R'!\!E:)+(=!#FP$H!MK>!#J#K9II/!
!
"#G%! Y:U!?NS[=:,5;!C/!D'+,@+1=5-!(7!@(31425'+*5)!2(3(6':1<+@!+3:6+,6/#FGG/!
!
"#F%! R477+5'5!\S!C:+'5!cS!?)'+5,!\S!C:--5!\S!R(==5'!c/!A,!-+24!c815'+35,2-!b+2<!]!

':;!Z(3(6':1<;>!:,!?22':@2+a5!Z((=!7('!c815'+35,2:=!C5@<:,+@-/!
c815'+35,2:=!C5@<:,+@-!IJ#JH!LJ>!IGF9$JL/!

!
"IJ%! V5,U5!R.S!&4==+U-(,!cCS!T:a+-!\N/!]9':;!+,25':@2+(,->!1<(2(:O-('12+(,S!

-@:225'+,6S!2':,-3+--+(,S!:,)!'57=5@2+(,!:2!cdLJ9$JSJJJ!5eS!fd#9FI/!?2!T:2:!
B4@=!T:2:!Z:O=5-!#FF$H!LM>!#G#9$MI/!

!
"I#%! BA[Z/!]9':;!:,)!6:33:9':;!):2:/!

<221>ggbbb/,+-2/6(ag13=g):2:g8':;h6:33:':;/@73/!IJ#J/!
!
"II%! &4==+U-(,!c/!]9':;!+,25':@2+(,-!b+2<!3:225'/!

<221>gg<5,U5/=O=/6(ag(12+@:=h@(,-2:,2-g/!IJ#J/!
!
"I$%! V5'3:,!&Z/!A3:65!E5@(,-2'4@2+(,!7'(3!D'(i5@2+(,-/!Z<5!Q4,):35,2:=-!(7!

N(31425'+*5)!Z(3(6':1<;/!B5b!j('U>!?@:)53+@!D'5--!#FGJ/!
!
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!"#$% &'()%*+%,-./0%1+%23-00/%4+%205657/.%*8%9:7-;%5<-6506%=5>)%
?@A<5(7'</>/7%7/?'B@>5'0%/<3B';506%>7-0?3-7/0>%B@<50/?(/0>%?(7//0?%
C'@70-B%'D%>)/%E3>5(-B%2'(5/>;%'D%*</75(-%FGGHI%FJK%F"8%

%
!"J$% L-0)-7>%C8%*M.-0(/M%N'<'67-3)5(%O/>)'M?%50%O->/75-B?%,/?/-7()%-0M%

P0650//75068%EQD'7MK%EQD'7M%R05./7?5>;%47/??8"SSH8%
%
!"T$% O-7'0/%U+%OV0()%L+%2>-<3-0'05%O8%U-?>%7/('0?>7@(>5'0%-B6'75>)<%M/-B506%

=5>)%>'<'67-3);%-7>5D-(>?8%W'B8%XHS#K%24YP8"SFS8%
%
!"X$% 2>-<3-0'05%O+%O'Z?'%,+%O-7'0/%U+%W5B-:1'<-<-B-%C+%['7/B5(Z%2+%N7>5Z%4+%

/>%-B8%4)-?/:('0>7-?>%>'<'67-3);%->%>)/%0-0'?(-B/%@?506%)-7M%Q%7-;?8%
4);?5(-B%,/.5/=%L%"SFSI%HFK%F#SFSJ8%

%
!"H$% O(\'0-BM%2*+%O-7'0/%U+%]50>/7<VBB/7%1+%O5Z@B^-0%[+%\-.5M%1+%

2>-<3-0'05%O8%4)-?/%1'0>7-?>%9:,-;%N'<'67-3)5(%O5(7'?('3;%D'7%
L5'B'65(-B%-0M%O->/75-B?%2(5/0(/%*33B5(->5'0?8%*M.-0(/M%P0650//7506%
O->/75-B?%"SFFI%F_K%FFT:"F8%

%
!"G$% 1B'/>/0?%4+%4->/;7'0:2-B'</%O+%L@DD5/7/%C`+%4/5Q%[+%L-7@()/B%C+%4/;750%U+%

/>%-B8%EA?/7.->5'0%'D%<5(7'?>7@(>@7/%-0M%M-<-6/%50%<->/75-B?%A;%3)-?/%
?/0?5>5./%7-M5'67-3);%-0M%>'<'67-3);8%C'@70-B%'D%*33B5/M%4);?5(?%FGGXI%
HFK%JHXH:HT8%

%
!_S$% L@DD5a7/%C`+%O-57/%P+%1B'/>/0?%4+%b'7<-0M%[+%U'@6a7/?%,8%1)-7-(>/75c->5'0%

'D%50>/70-B%M-<-6/%50%-%OO13%@?506%9:7-;%?;0()7'>7'0%3)-?/%('0>7-?>%
<5(7'>'<'67-3);8%*(>-%O->/75-B5-%FGGGI%#XK%FTF_:"J8%

%
!_F$% 2-B.'%b+%1B'/>/0?%4+%O-57/%P+%d-AB/7%2+%LB-0M50%CC+%L@DD5a7/%C`+%/>%-B8%9:7-;%

<5(7':>'<'67-3);%-0%->>7-(>5./%()-7-(>/75?->5'0%>/()05e@/%50%<->/75-B?%
?(5/0(/8%f@(B/-7%Y0?>7@</0>?%-0M%O/>)'M?%50%4);?5(?%,/?/-7()%2/(>5'0%LK%
L/-<%Y0>/7-(>5'0?%=5>)%O->/75-B?%-0M%*>'<?%"SS_I%"SSK%"X_:HT8%

%
!_"$% C-(Z?'0%C\8%1B-??5(-B%PB/(>7'M;0-<5(?8%2/('0M%/M8%f/=%`'7ZK%C')0%g5B/;%

h%2'08FGXJ8%
%
!__$% O-7'0/%U+%]50>/7<VBB/7%1+%O(\'0-BM%2+%*A/B-%,+%O5Z@B^-0%[+%Y?/0/66/7%

*+%/>%-B8%9:7-;%>'<'67-3)5(%<5(7'?('3;%->%NEO1*N8%W'B8%XSXHK%24YP8"SSH8%
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()!'()+(>% !-@0")#++J% &#% @+#8% "#'#% *% )-)5()#*'I#5*+!(>% A'*>!@'#% 6#>"*)(>+%
*77'-*>"%NBCIBYO%*)8%>*5>@5*!#%!"#%>'*>;I8'(,()0%A-'>#%@+()0%!"#%!I()!#0'*5J%&"#'#%
!" (+" !"#% )-)5()#*'% +!'*()I#)#'0$% '#5#*+#% '*!#% 8#A()#8% *+% !"#% '*!#% -A% >"*)0#% ()%
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"#$%&'!()*+!!""#$%&'"&()*+)&'+& %,#& "-($%.-#& %'.),+#//&'"&,.0(+&$'-%*$(1&2'+#& *+&
%,#& %-(+/3#-/#& '-*#+%(%*'+4& /,'5*+)& !"6!#7& -#/*/%(+$#8$.-3#/& "'-& /%(21#& $%& '(')&
69:;<&=>??7&$-($@&#A%#+/*'+&*+&,.0(+&2'+#&*+&%,-##&)-'.B/C&*)+,-&69:8DE&F#(-/74&&
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(3#-()#& G#$-#(/#& 6MHN7& *+& $-($@8*+*%*(%*'+& %'.),+#//& 6G#"*+#G& (%& !#& "& O7&
$'0B(-#G&%'&%,#&1(-)#-&6MIPN7&G#$-#(/#&*+&$-($@8)-'5%,&%'.),+#//&6/1'B#&'"&%,#&
Q8$.-3#7&5*%,& ()*+)K& & & ?(0B1#/&5#-#& '-*#+%(%#G&5*%,& %,#& /%(-%#-& +'%$,& (+G& %,#&
+'0*+(1&$-($@8)-'5%,&G*-#$%*'+K&6(G(B%#G&"-'0&R9S7&
!
(,-,!.'/%01/&

T,#& -#/.1%/& '"& %,#& $-($@8)-'5%,& -#/*/%(+$#8$.-3#& 0#(/.-#0#+%/& 6!"& (/& (&
".+$%*'+& '"& $-($@& #A%#+/*'+& !#7& "'-& %,#& 3(-*'./& )-'.B/& '"& $'-%*$(1& 2'+#& *+& %,#&
%-(+/3#-/#& '-*#+%(%*'+& (-#& /,'5+& *+& "*).-#& 9& R9SK& T,#& G(%(& /,'5/& %,(%& 2'%,& %,#&
$-($@8*+*%*(%*'+& %'.),+#//& 6G#%#-0*+#G& (/& !#& "& O7& (+G& %,#& $-($@8)-'5%,&
%'.),+#//& 6/1'B#& '"& %,#& Q8$.-3#7& G#$-#(/#& 5*%,& ()#4& (1%,'.),& $'0B(-#G& %'&
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0+.F,'*,."0'/(&&*F1&*$1+0(+A*./*,'(*.+)(+*.-*>5G@A*#",*,'%&*101%/*%&*-1+*&91$$(+*
,'1/* ,'(* 1$9.&,* .+)(+* .-*910/%,")(* )(7+(1&(* +(!.+,()* CDE* -.+* ,'(* $./0%,")%/1$*
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,(&,&*F(+(*"&()* ,.*0+.F* 7+17<&* %/* ,'(* ,+1/&=(+&(*)%+(7,%./* %/*M."/0*1/)*H0()*
#./(*&19!$(&*)"+%/0*L;7"+=(*,(&,&4*L(&"$,&A*&'.F/*%/*3%04*D*#1&()*./*#.,'*"#!$"%&*
NONP*1/)*7.9!",()*K;+1Q*9%7+.;,.9.0+1!'%7*%910%/0A*%/)%71,(*(K,(/&%=(*7+17<*
!1,'* 9(1/)(+%/0* F'%7'* %&* 7'1+17,(+%&,%7* .-* #./(* -+17,"+(* %/* ,'(* ,+1/&=(+&(*
.+%(/,1,%./4*R/*%/%,%1,%/0*-+.9*,'(*&'1+!(/()*/.,7'A*7+17<&*71/*#(*&((/*,.*)(=%1,(*
1F1Q*-+.9*,'(*!1,'*.-*91K%9"9*,(/&%$(*&,+(&&*2F'%7'*%&*7.;!$1/1+*F%,'*,'(*/.,7'*
!$1/(6* 1/)* ,.* "/)(+0.* 91+<()* )(-$(7,%./&A* .-* ST* )(0+((&* .+* &.* 2%/* ,'+((;
)%9(/&%./&A* 7+17<* ,F%&,%/0* %&* (=%)(/,* ,..6A*./*(/7."/,(+%/0* ,'(* 7(9(/,* $%/(&*.-*
,'(*.&,(./&4*P(7'1/%&,%71$$QA* &"7'* 7+17<*)(-$(7,%./U,F%&,A*F'%7'* %&* ,'(*!+%/7%!1$*
&."+7(*.-*9%7+.&7.!%7*,."0'(/%/0*-.+*,'(*,+1/&=(+&(*.+%(/,1,%./*C5VEA*F1&*&%9%$1+*
%/*#.,'*M."/0*1/)*H0()*&19!$(&W*'.F(=(+A*F'(+(1&*,'(*/"9#(+*.-*)(-$(7,%./&*
F1&*.-,(/*%/7+(1&()*%/*,'(*.$)(+*#./(A*,'(*)(-$(7,%./&*F(+(*&91$$(+*%/*910/%,")(*
1/)*,'(*+(&"$,%/0*.=(+1$$*7+17<*!1,'&*F(+(*$(&&*,.+,"."&*23%04*D64**
*
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*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
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Table 5-1:   
R-Curve Behavior of Human Cortical Bone with Aging (Transverse Orientation) 

 

 Donor      Initiation Toughness    Growth Toughness         Coeff. of 
     Information*        Ko (MPa!m)      (MPa!m/µm)           Determination 
(R2) 

 
Young (25-37 years): 

     25MT* 7.28 0.036 0.979 
  25MT 4.77 0.049  0.989      

     34FH 6.12 0.032  0.978 
     37MH 7.27 0.039  0.984 
 

Aged (61-69 years): 
61MH 4.68 0.030 0.969 

     61MH  5.69 0.034 0.960 
     69FH 6.63 0.037 0.975 
     69FH 6.99 0.042 0.668 
 

* The notation reads as follows: Age (years), Sex (M=Male, F=Female), Extremity 
(H=humerus, T=Tibiae).  
* Table adapted from ref [2] 
 
 
!
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"#$%&'! ()*+! ! "#$%%&%'! ()(#*+,%! -&#+,.#,/0! $%1! .0%#2+,*+,%! 34+$0! -&#+,4
*,-,'+$/20!,5!#+$#6!/$*2.!&%!7$4#8!!"#$%!$%1!71458!&%'(!29-$%!#,+*&#$)!:,%(!&%!
*2(!*+$%.;(+.(!,+&(%*$*&,%<!!=-$'(.!.2,>!#+$#6!/$*2.?!7$8!@!718!"AB!-&#+,'+$/2.!
5+,-! .&1(4;&(>! /(+/(%1&#9)$+! *,! *2(! #+$#6! /)$%(C! 7:8! @! 7(8! D4E! 34+$0! -&#+,4
*,-,'+$/20!&-$'(.!,5!*2(.(!/$*2.F!D4E!#+$#6!.9+5$#(!&.!/9+/)(F!G$;(+.&$%!#$%$).!
$+(!0()),>!:+,>%8C!$%1!7#8!@!758!H4E!*,-,'+$/2.!,5!*2(!/$*2.!5+,-!*2(!:$#6!5$#(!
,5! *2(! .$-/)(<! I2(! #+$#6! 1(5)(#*.! ,%! (%#,9%*(+&%'! *2(! ,.*(,%.F! .9#2! #+$#6!
1(5)(#*&,%! $%1! #+$#6! *>&.*&%'! &.! *2(! /+&-(! (3*+&%.&#! *,9'2(%&%'! -(#2$%&.-! &%!
:,%(! &%! *2(! *+$%.;(+.(! ,+&(%*$*&,%<! !J,*(C! 2,>(;(+C! *2$*! *2(! 5+(K9(%#0! ,5! .9#2!
1(5)(#*&,%.!&.!&%#+($.(1!>2(+($.!*2(&+!.(;(+&*0!&.!1(#+($.(1!>&*2!$'&%'C!+(.9)*&%'!
&%!)(..!-($%1(+&%'!#+$#6!/$*2.!&%!$'(1!:,%(<!
!
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)#$!)0+!+%-$4)1)-+4&6!(+43-)'.-41(!14.!)%14&5$%&$7!8)!-&!1991%$4)!)#1)!2%12:&!-4!)#$!
(+43-)'.-41(! +%! &9(-))-43! +%-$4)1)-+4! +22'%! 0-)#! 1! (+0$%! )+'3#4$&&! )#14! )#$!
)%14&5$%&$! +%! ;%$1:-43! +%-$4)1)-+47! <! %$2$4)! &)'./! #1&! &#+04! )#1)! ==>! +*! 1((!
2%12:&!-4!;+4$!1%$!1(-34$.!1)!14!143($!+*!($&&!)#14!?@A!0-)#!%$&9$2)!)+!)#$!+&)$+4&!
BCDE7!8)!-&!;$21'&$!+*!)#$!+%-$4)1)-+4!.$9$4.$42$!+*!)#$!,-2%+2%12:-43!)#1)!;+4$!-&!
,'2#!,+%$! .-**-2'()! )+! "#$%&! )#14! )+! '()*+! B?FE7!G-2%+2%12:&!,+&)! +*)$4! *+%,! 1)!
)#$&$! 2$,$4)! (-4$&H! )#$/! 1%$! )#'&! 9%-,1%-(/! 1(-34$.! 1(+43! )#$! (+43! 1I-&! +*! )#$!
;+4$!0-)#!1!)/9-21(!&912-43!+*!JKD6KDD&!µ,!B?FE7"#$!,-2%+2%12:&!&$%5$!)9!1%%$&)!
3%+0-43! 2%12:&L! 21'&$! 2%12:!.$*($2)-+4!14.! )0-&)L!0#-2#!1((! 2+%%$&9+4.! )+!#-3#!
)+'3#4$&&7!!
!

MI)%-4&-2!)+'3#$4-43!,$2#14-&,&!1%$!+4(/!12)-51)$.!-4!)#$!9%$&$42$!+*!1!2%12:!
14.!)#$-%!9+)$42/!-4!%$&-&)-43!2%12:!3%+0)#!-&!.$9$4.$4)!+4!)#$!&-N$!+*!)#$!2%12:7!!
"+,+3%19#/! 1((+0&! '&! )+! -,13$! ;+)#! )#$! &-N$! +*! )#$! 2%12:! 14.! )#$! $I)%-4&-2!
,$2#14-&,&L! -4! ;+4$! -4! )#$! )%14&5$%&$! +%-$4)1)-+4! )#$&$! ,$2#14-&,&! 1%$!
-.$4)-*-$.!1&!2%12:!.$*($2)-+4!14.!2%12:!)0-&)!BKFE7!O+%!)#$!)%14&5$%&$!+%-$4)1)-+4L!
)#$!%$.'2$.!+&)$+41(!&912-43!&#+'(.!%$&'()!-4!,+%$!*%$P'$4)!2%12:!.$*$2)-+4&!1&!
)#$!3%+0-43!2%12:!$42+'4)$%&!)#$!2$,$4)!(-4$&L!14.!)#-&!-&!0#1)!-&!+;&$%5$.!QO-37!
RS7!!!<)!*-%&)!&-3#)L!)#-&!,-3#)!;$!$I9$2)$.!)+!-42%$1&$!)#$!)+'3#4$&&L!;')!)#$!%$&'()!
+*! )#$&$! ,+%$! *%$P'$4)! 2%12:! .$*($2)-+4&! -&! )#1)! )#$! $I)$4)! +*! )#$! -4.-5-.'1(!
T.$(1,-41)-+4&U! 1(+43! )#$! 2$,$4)! (-4$&! Q4+,-41((/! 9$%9$4.-2'(1%! )+! )#$! ,1-4!
2%12:!91)#S!;$2+,$&!&,1(($%!&+!)#1)!)#$!+5$%1((!.$3%$$!+*!2%12:691)#!,$14.$%-43!
-&! 12)'1((/! ($&&$4$.! Q,-.7L! O-37! R2!V! *S7!<! &-,-(1%! $**$2)!#1&!;$$4! &$$4! -4! &$5$%$(/!
-%%1.-1)$.!;+4$!BC?E7!"#'&L!)#$!13-436%$(1)$.!%$.'2)-+4!-4!+&)$+41(!&912-43!($1.&!
)+!&#+%)$%!2%12:691)#!$I2'%&-+4&!101/!*%+,!)#$!9(14$!+*!,1I-,',!)$4&-($!&)%$&&!
14.! )#$! +5$%1((! .$2%$1&$! -4! 2%12:691)#! )+%)'+&-)/L! 0#-2#! -4! )'%4! %$&'()&! -4! 1!
&,1(($%! -4*('$42$! +*! 13-43! +4! )#$! *%12)'%$! )+'3#4$&&! -4! )#-&! )%14&5$%&$!
+%-$4)1)-+47!
!

O-41((/L! -)!&#+'(.!;$!4+)$.!)#1)!1&!,+&)!12)'1(!;+4$!*%12)'%$&! -4!#',14&!1%$!
%+'3#!Q,'()-6+%-$4)1)$.S!,-I$.6,+.$!*1-('%$&L!+'%!2'%%$4)!+;&$%51)-+4&!)#1)!)#$!
)%14&5$%&$!*%12)'%$!)+'3#4$&&!+*!#',14!2+%)-21(!;+4$!-&!+4(/!&(-3#)(/!1**$2)$.!;/!
13-43!-&!&)-((!2+4&-&)$4)!0-)#!)#$!4+)-+4!+*!14!-42%$1&$.!%-&:!+*!*%12)'%$!0-)#!13$!
.'$!)+!(+0$%!;+4$!P'1(-)/7!<()#+'3#!-4!,$.-21(!)$%,&!)#-&!9%+;($,!-&!2'%%$4)(/!
)%$1)$.! &+($(/! -4! )$%,&! +*! )#$! 13-436%$(1)$.! (+&&! -4! ;+4$! ,1&&L! )#$! *%12)'%$!
)+'3#4$&&!W62'%5$&!14.!)#$!)+,+3%19#-2! -,13$&!&#+04!-4!O-3&7!?!14.!R!+*! )#-&!
919$%!2($1%(/!#-3#(-3#)!1!2+42'%%$4)!14.!&-34-*-214)!(+&&!-4!)#$!;+4$X&!%$&-&)142$!
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!"#$%&'!(%)*#+",)$(--.#$(!(%)#!/)%&,0)1#'&2#3)#4)5)-",)4#!"#!%)&!#!/01#&1,)'!#"$#!/)#
,%"3-)67#!"#*7#!/&!#"$#3"2)#8(&-0!.7#&1#9)--#&1#!/)#&:);%)-&!)4#-"11#02#3"2)#8(&2!0!.* 
 
!"!"#$%&'()*+%&#

<-!/"(:/# !/)# 3"2)# !"(:/2)11# 01# 6"4)1!-.# 4):%&4)4# 3.# &:02:# 02# !/)#
!%&215)%1)# "%0)2!&!0"27# !/)# )$$)'!# 01# $&%# 16&--)%# !/&2# $"(24# 02# !/)# -"2:0!(402&-#
"%0)2!&!0"2*# =5)%# !/)# &:)# %&2:)# "$# >?# !"# @># .)&%1# !/)# 020!0&!0"2# &24# :%"9!/#
!"(:/2)11# &%)# %)4(')47# %)1,)'!05)-.7# 3.# ABC# &24# DEC7# &1# '"6,&%)4# !"#
'"%%)1,"2402:#AD?C#&24#B>C#%)4('!0"21# 02#!/)# -"2:0!(402&-#"%0)2!&!0"2*#F/01# 01#
2"!# !"#1&.# !/&!# !/)#)$$)'!1#"$#&:02:#"2# !/)# $&'!"%1# !/&!# $%&'!(%)#3"2)#&%)#16&--)%#
!/&2# $0%1!# !/"(:/!7# &1# 6"1!# &'!(&-# G!$% &!&'H# 3"2)# $%&'!(%)1# "''(%# (24)%#60I)4;
6"4)#'"240!0"217#!"#*7#4()#!"#!/)#3"2)#:)"6)!%.#&24#&'!(&-#,/.10"-":0'&-#-"&402:7#
!/).# "$!)2# 025"-5)# '"6302&!0"21# "$# !)210-)7# '"6,%)110"2# &24# 1/)&%# $"%')1# !/&!#
%)1(-!# 02# /0:/-.# '"6,-)I# $%&'!(%)1# &-"2:# 3"!/# !/)# !%&215)%1)# &24# -"2:0!(402&-#
40%)'!0"21*#+"9)5)%7# 0!# 01# "$#2"!)# !/&!#6)'/&201!0'&--.# !/)#2&2"J60'%"1!%('!(%&-#
$)&!(%)1# &11"'0&!)4# 90!/# !/)# &:02:# "$# /(6&2# '"%!0'&-# 3"2)# /&5)# &# $&%# :%)&!)%#
02$-()2')#"2#1,-0!!02:#%&!/)%#!/&2#!%&215)%1)#G3%)&K02:H#$%&'!(%)1*####
#

L0!/# &:02:7# !/)# 1,&'02:# "$# !/)1)# ')6)2!# -02)1# G&11"'0&!)4# &2# 02'%)&1)# 02#
"1!)"2&-# 4)210!.H# 90--# -0K)-.# 3)# 4)'%)&1)4# M>DNO# /"9)5)%7# 0!# 01# (2')%!&02#
6)'/&201!0'&--.#9/)!/)%#!/01#90--#%)1(-!#02#&#10:20$0'&2!#'/&2:)#02#!/)#02'04)2')#"$#
'%&'K# 4)$-)'!0"27# &24# 9/)!/)%# !/01# 90--# 10:20$0'&2!-.# &$$)'!# !/)# '%&'K# ,&!/# &24#
/)2')# !/)# !%&215)%1)# !"(:/2)11*# <''"%402:-.7# 02# !/01# 9"%K# 9)# 1,)'0$0'&--.#
)I&602)# !/)# 6)&1(%)4# P;'(%5)# $%&'!(%)# !"(:/2)11# &24# '"%%)1,"2402:#
!"(:/)202:# 6)'/&20161# 02# /(6&2# '"%!0'&-# 3"2)# !)1!)4# 02# !/)# !%&215)%1)#
"%0)2!&!0"2#&1#&#$(2'!0"2#"$#&:02:#!"#401')%2#9/)!/)%#!/)#!%&215)%1)#!"(:/2)11#01#
&'!(&--.#&$$)'!)4#3.#&:)#&24#/"9#6)'/&201!0'&--.#!/01#'"(-4#"''(%*###
#

Q)'/&201!0'&--.7# 9/)%)&1# !/)# &:02:;%)-&!)4# 4)!)%0"%&!0"2# 02# !/)# G)I!%0210'H##
!"(:/2)11#02#!/)#-"2:0!(402&-#"%0)2!&!0"2#/&1#3))2#&11"'0&!)4#90!/#&2#02'%)&1)#02#
!/)#"1!)"2&-#4)210!.#9/0'/#%)1(-!1#02#&#%)4(')4#1,&'02:#3)!9))2#!/)#')6)2!#-02)1#
G!/)# ,%06)# -"'&!0"2# $"%# 60'%"'%&'K02:H# 9/0'/# 02# !(%2# -)&41# !"# &# 4060201/)4#
!"(:/)202:# %"-)# "$# '%&'K# 3%04:02:7# 02# !/)# !%&215)%1)# "%0)2!&!0"2# 9/)%)# '%&'K#
4)$-)'!0"2J!901!# 01# !/)# ,%06)# 1"(%')# "$# !"(:/)202:7# !/)# 16&--)%# 1,&'02:# "$# !/)#
')6)2!# -02)1# 02# "-4)%# 3"2)# '&2#3)# 1))2# !"# '&(1)# &2# 02'%)&1)# 02'04)2')# "$# '%&'K#
4)$-)'!0"2*#+"9)5)%7#&1#!/)1)#4)$-)'!0"21#&%)#16&--)%#02#6&:20!(4)7#!/)#%)1(-!02:#
"5)%&--# '%&'K# ,&!/1# &%)# :)2)%&--.# -)11# !"%!("(1# !/&2# 02# ."(2:# 3"2)*##
R"21)8()2!-.7#02#'"2!%&1!#!"#!/)#-"2:0!(402&-#!"(:/2)117#!/)#&:02:;%)-&!)4#)$$)'!#
"2#!/)#!%&215)%1)#!"(:/2)11#01#%)-&!05)-.#16&--*#
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!"#"$%&'&(&)*&+$
 
 
!"#$ %&'$()*$(+,-,./0$12*$345.674.$118$9:,$0./$;4.,$-066$06$<=,/'>74=6$4?$

?=0>7&=,$'.$0$<=46<,>7'@,$67&/A8$B5,$34&=.0+$4?$1+'.'>0+$C.@,67':07'4.$"DEEF$
E"G$"EHIJHD8$

$
!K#$ L4,67,=$L3*$M0=75$%N*$O'7>5',$OP8$Q??,>7$4?$0:'.:$4.$75,$7=0.6@,=6,$

74&:5.,66$4?$5&-0.$>4=7'>0+$;4.,G$Q@0+&07'4.$;A$OJ>&=@,68$34&=.0+$4?$75,$
R,>50.'>0+$M,50@'4=$4?$M'4-,/'>0+$R07,='0+6$KH""F$C.$S=,66$T/4'G$
"H8"H"UVW8W-;;-8KH""8HX8HKHY8$G$$

!Z#$ [0++0$OL*$L=&\'>$33*$L'..,A$3%*$O'7>5',$OP8$Q??,>7$4?$0:'.:$4.$75,$
74&:5.,66$4?$5&-0.$>4=7'>0+$;4.,G$,@0+&07'4.$;A$OJ>&=@,68$M4.,$KHHIF$ZXG$
"KIHJIU8$

$
!I#$ [0++0$OL*$L=&\'>$33*$L'..,A$3%*$M0+44>5$R*$9:,=$32*$O'7>5',$OP8$O4+,$4?$

-'>=467=&>7&=,$'.$75,$0:'.:J=,+07,/$/,7,='4=07'4.$4?$75,$74&:5.,66$4?$
5&-0.$>4=7'>0+$;4.,8$R07,='0+6$(>',.>,$0./$Q.:'.,,='.:$KHHUF$KUG$"H8$

$
!X#$ [0++0$OL*$L=&\'>$33*$L'..,A$3%*$O'7>5',$OP8$R,>50.'67'>$06<,>76$4?$?=0>7&=,$

0./$OJ>&=@,$;,50@'4=$'.$5&-0.$>4=7'>0+$;4.,8$M'4-07,='0+6$KHHXF$KUG$K"]J
Z"8$

$
!U#$ 9:,=$32*$M0+44>5$^*$O'7>5',$OP8$_=0>7&=,*$0:'.:$0./$/'6,06,$'.$;4.,8$

34&=.0+$4?$R07,='0+6$O,6,0=>5$KHHUF$K"G$"E]EJDK8$
$
!]#$ `065'6575$N*$M,5'='$31*$M4.?',+/$28$1=0>a$:=4b75$=,6'670.>,$'.$>4=7'>0+$

;4.,G$14.>,<7$4?$-'>=4>=0>a$74&:5,.'.:8$38$M'4-,>58$"DD]F$ZHG$]UZJUD8$
$
!E#$ 1&==,A$3N*$M=,0=$L*$c'4&<46$S8$B5,$,??,>76$4?$0:,'.:$0./$>50.:,6$'.$

-'.,=0+$>4.7,.7$'.$/,:=0/'.:$75,$74&:5.,66$4?$5&-0.$?,-4=08$34&=.0+$4?$
M'4-,>50.'>6$"DDUF$KDG$KX]JUH8$

$
!D#$ M&=67,'.$9*$O,'++A$N*$R0=7,.6$R8$9:'.:$4?$;4.,$7'66&,G$-,>50.'>0+$

<=4<,=7',68$3$M4.,$34'.7$(&=:$9-$"D]UF$XEG$EKJEU8$
$
!"H#$ 1&==,A$3N8$150.:,6$'.$75,$'-<0>7$,.,=:A$0;64=<7'4.$4?$;4.,$b'75$0:,8$

34&=.0+$4?$M'4-,>50.'>6$"D]DF$"KG$IXDJUX*$U]JUD8$
$
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!""#$ %&'()'*$+,-(../0$123$-4567/*$&6$84/$*8&996/**,$*8./6784,$56:$8'(746/**$'9$

4(;56$<'.8&<5=$>'6/$?&84$57/3$@'6/$"AABC$DDE$FGHII3$

$

!"D#$ %&'()'*$+,$-(../0$12,$J5;/.$K13$L4/$.'=/$'9$<'==57/6$&6$84/$:/<=&6&67$

;/<456&<5=$).')/.8&/*$'9$57&67$4(;56$<'.8&<5=$>'6/3$1'(.65=$'9$

@&';/:&<5=$M58/.&5=*$N/*/5.<4$"AAAC$OFE$"PBH"I3$

$

!"Q#$ R567$S,$T4/6$S,$U&$S,$M5(=&$K7.5?5=$-3$K7/H./=58/:$<4567/*$&6$84/$

<'==57/6$6/8?'.V$56:$8'(746/**$'9$>'6/3$@'6/$DPPDC$Q"E$"HG3$

$

!"O#$ KVV(*$W,$K:5.$X,$T<4599=/.$M@3$K7/H./=58/:$<4567/*$&6$)40*&<'<4/;&<5=$

).')/.8&/*$'9$;&6/.5=$<.0*85=*$5./$./=58/:$8'$&;)5&./:$;/<456&<5=$9(6<8&'6$

'9$<'.8&<5=$>'6/3$@'6/$DPPOC$QOE$OOQHFQ3$

$

!"F#$ Y5==5$NZ,$Z&66/0$1J,$N&8<4&/$NW3$M/<456&*8&<$9.5<8(./$<.&8/.&5$9'.$84/$

95&=(./$'9$4(;56$<'.8&<5=$>'6/3$Y58$M58/.$DPPQC$DE$"IOHIB3$

$

!"I#$ U5(6/0$M[,$@(/4=/.$M1,$N&8<4&/$NW3$W6$84/$M/<456&*8&<$W.&7&6*$'9$

L'(746/**$&6$@'6/3$K66(5=$N/\&/?$'9$M58/.&5=*$N/*/5.<4$DP"PC$OPE$DFHFQ3$

$

!"G#$ Z'/*8/.$Z1,$K7/.$1R,$N&8<4&/$NW3$L4/$8.(/$8'(746/**$'9$4(;56$<'.8&<5=$

>'6/$;/5*(./:$?&84$./5=&*8&<5==0$*4'.8$<.5<V*3$Y58$M58/.$DPPBC$GE$IGDHGG3$

$

!"B#$ +/8/.=&V$J,$N'*<47/.$+,$Z=5(*4'9/.$Z,$X.58]=$+3$X.';$>.&88=/$8'$:(<8&=/$

9.5<8(./$'9$>'6/3$Y58$M58/.$DPPIC$FE$FDHFF3$

$

!"A#$ Z&66/0$1J,Y&<4'=*$M-3$SH.50$8';'7.5)4&<$;&<.'*<')0$(*&67$*06<4.'8.'6$

.5:&58&'63$K66(5=$N/\&/?$'9$M58/.&5=*$T<&/6</$"AADC$DDE$"D"HFD3$

$

!DP#$ ^=5**/6>.'/<V$1,$2&/.&<V$M,$M5**<45/=/$@,$-6(::/$^,$^56$J''./>/V/$U,$

15<'>*$+3$T'98?5./$8''=*$9'.$_(568&9&<58&'6$'9$SH.50$;&<.'8';'7.5)40$58$

84/$`-/68/.$9'.$SH.50$L';'7.5)40`$58$84/$a4/68$b6&\/.*&803$Y(<=/5.$

c6*8.(;/68*$56:$M/84':*$&6$+40*&<*$N/*/5.<4$T/<8&'6$K$DPPGC$FBPE$OODHOF3$

$

!D"#$ M/.<(.0$-T,$!"#$%&'()*(+#,-./#$.0#%1(23.456%37E$-4/=;*9'.:,$MK3$

$

!DD#$ ["BDPHPB$K3$K66(5=$@''V$'9$KTLM$T856:5.:*,$^'=3$PQ3P"E$M/85=*$H$

M/<456&<5=$L/*8&67C$[=/\58/:$56:$U'?H8/;)/.58(./$L/*8*C$M/85=='7.5)403$

R/*8$-'6*4'4'<V/6,$+/66*0=\56&5,$bTKE$KTLM$c68/.658&'65=3DPPB3$

$
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!"#$% &'(()*(+,,%-./%0+1,)2%3-/%4+*56%78/%9'5:6')%9;<%3'=)>?(@>)%
A*+:51*)%@A%61(+,%:@*5':+B%C@,)<%4'@(+5)*'+BD%"EEFG%#EH%IJKK?JL<%

%
!"L$% M@)D5)*%MN/%.O)*%PPP%NQ/%9'5:6')%9;<%7@R%S@1O6%'D%71(+,%T@*5':+B%4@,)U%

P,?V'51%3)+D1*)(),5D%@,%9)+B'D5':+BB2%V6@*5%T*+:WD<%N@1*,+B%X+()H%X+51*)%
3+5)*'+BD%"EEJ3)>'1(H%-8G%V'Y)H%"E<%

%
!"I$% 9'5:6')%9;/%M@)D5)*%MN/%P@,@Z+%V/%[+@%Q/%0+,)%X-/%.O)*%NQ<%

3)+D1*)(),5%@A%56)%5@1O6,)DD%@A%C@,)H%.%515@*'+B%R'56%D\):'+B%*)A)*),:)%5@%
D(+BB%+,'(+B%D51>')D<%4@,)%"EEJG%L#H%KFJ?J]"<%

%
!"^$% [+,%N/%3):6@BDW2%NNN/%TB'A5@,%M4<%7@R%5@1O6%'D%C@,)U%.\\B':+5'@,%@A%

)B+D5':?\B+D5':%A*+:51*)%():6+,':D%5@%C@,)<%4@,)%"EEKG%LEH%LKF?JL<%
%
!"K$% 9':)%N9<%.%\+56%',>)\),>),5%',5)O*+B%+,>%56)%+\\*@='(+5)%+,+B2D'D%@A%

D5*+',%:@,:),5*+5'@,%C2%,@5:6)D%+,>%:*+:WD<%N<%.\\B<%3):6<%]F^JG%#IH%#KF?J^<%
%
!"J$% -]J"E?EJ<%.,,1+B%C@@W%@A%.VS3%V5+,>+*>D%_@B<%E#<E]<%3)5+BD%?%

():6+,':+B%5)D5',OG%)B)Z+5)>%+,>%B@R?5)(\)*+51*)%5)D5DG%3)5+BB@O*+\62<%
Q)D5%T@,D6@6@:W),/%`),,D2BZ+,'+/%aV.H%.VS3%P,5)*,+5'@,+B<%"EEJ%

%
!"F$% 7@AAB)*%T-/%3@@*)%M-/%M@YB@AA%M/%&2DD)5%`M/%b@B>D5)',%V.<%.O)/%O),>)*/%

+,>%C@,)%B+()BB+)%)B+D5':%(@>1B'<%N@1*,+B%@A%;*56@\+)>':%9)D)+*:6%"EEEG%
]JH%L#"?#K<%

%
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!

!"#$%&'()*(
"#$%&'()#$!*$+!,'-'./!0#.1!

!

)+,+(-.//#'0(
2'3*$! %#.-)%*&! 4#$/! (/.5/(! *(! -6/! (-.'%-'.*&! &#*+! 4/*.)$7! 3*-/.)*&! )$! -6/!

6'3*$!4#+89!:-!)(!;/&&!1$#;$!-6*-!4#$/!/<6)4)-(!*!%#3=&/<!6)/.*.%6)%*&!(-.'%-'./!

-6*-! (=*$(! 3*$8! &/$7-6! (%*&/(! >?@9! A6)(! ;#.1! /(-*4&)(6/(! *! B.*3/;#.1! B#.!

%6*.*%-/.)C)$7! *$+! '$+/.(-*$+)$7! -6/! 3/%6*$)%*&! =.#=/.-)/(! *$+! B.*%-'./!

4/6*5)#.! )$! %#.-)%*&! 4#$/! *-! -6/! ()C/! (%*&/(! #B! ()7$)B)%*$%/9! A6/!3/%6*$)(3(! )$!

4#$/! 6*5/! =./5)#'(&8! 4//$! %&*(()B)/+! )$! -/.3(! #B! -6/).! )$-.)$()%! *$+! /<-.)$()%!

%#$-.)4'-)#$(!-#!4#$/!-#'76$/((9!D-!('4E3)%.#$!()C/E(%*&/(F! -#'76/$)$7!)$!4#$/!

*.)(/(!=.)3*.)&8! B.#3!G=&*(-)%)-8H!3/%6*$)(3(! -6*-!#=/.*-/! -#!=.#3#-/! )$-.)$()%!

-#'76$/((F!;6)%6!)$%&'+/!3#&/%'&*.!'$%#)&)$7!#B!%#&&*7/$!3#&/%'&/(!*$+!B)4.)&&*.!

(&)+)$7!#B!4#-6!3)$/.*&)C/+! %#&&*7/$! B)4.)&(! *$+! )$+)5)+'*&! %#&&*7/$! B)4/.(! >IEJ@9!

D-! &*.7/.! ()C/E(%*&/(! KL3)%.#3/-/.M! -#'76/$)$7! )$! 4#$/! *.)(/(! =.)3*.)&8! B.#3!

/<-.)$()%! 3/%6*$)(3(! ;6)%6! =.)3*.)&8! +/.)5/(! 4#$/(! ./()(-*$%/! -#! B.*%-'./!

-6.#'76!%.*%1!7.#;-6F!('%6!*(!%.*%1!+/B&/%-)#$!*$+!-;)(-!>N@9!

!

A6/! (-'+)/(! =./(/$-/+! 6/./! )$5/(-)7*-/! 4#-6! -6/! )$-.)$()%! *$+! /<-.)$()%!

3/%6*$)(3(!B#.!6'3*$!%#.-)%*&!4#$/F!*$+!*==&8! -6)(! )$!*$*&8C)$7!-6/!/BB/%-(!#B!

)..*+)*-)#$! *$+! *7)$7! #$! 4#$/9! O=/%)B)%*&&8F! -#! )$5/(-)7*-/! -6/! 3*%.#(%#=)%!

=.#=/.-)/(F! -6/(/! (-'+)/(! '(/! ./()(-*$%/! %'.5/(! K%69P! Q! %69NM! *$+! <E.*8!

-#3#7.*=68! K%69?F! %96P!Q! %69NM! -#! 5)('*&)C/! -6/! ./&*-)#$(6)=! 4/-;//$! -6/! %.*%1!

=*-6! *$+! -6/!3)%.#(-.'%-'./! +'.)$7! 4#$/! B.*%-'./F! -6/$! -#! )$5/(-)7*-/! -6/! ('4E

3)%.#$!(%*&/!=.#=/.-)/(F! K%69JM! !"# $!%&! -/$()&/! -/(-(! %#'=&/+!;)-6!<E.*8!(%*--/.)$7!

/<=/.)3/$-(!*./!'-)&)C/+!-#!%6*.*%-/.)C/!-6/!3/%6*$)(3(!#B!B)4.)&&*.!(&)+)$7F!*$+!

&*(-&8F! (=/%-.#(%#=8! -/%6$)R'/(! *./!'(/+! -#! (/3)ER'*$-)B8! %6*$7/(! -#! -6/! %.#((E

&)$1)$7! )$! 4#$/9! A6)(! %#3=&/-/! 6)/.*.%6)%*&! (-#.8F! B.#3! -6/! 3#&/%'&*.! -#! -6/!

3*%.#(%#=)%!&/$7-6!(%*&/(F!=./(/$-/+!)$!-6)(!;#.1!%*$!4/!*==&)/+!-#!4/--/.!=./+)%-!

B.*%-'./9!

!

S9?9I9!"#$%&'()#$T!UBB/%-(!#B!:..*+)*-)#$!#$!"#.-)%*&!V#$/!

W$+/.(-*$+)$7! -6/! 3/%6*$)%*&! =.#=/.-)/(! #B! 4#$/! ./R')./(! =.#4)$7! #5/.!

3'&-)=&/!+)3/$()#$(!#;)$7!-#!-6/!%#3=&/<!6)/.*.%6)%*&!(-.'%-'./!#B!4#$/9! A6/!

+)(%'((/+! (-'+)/(! >S@! 6*5/! (6#;$! *! 6)76/.! -6*$! /<=/%-/+! /BB/%-! #B! =.)#.!

)..*+)*-)#$! #$! +/7.*+)$7! -6/!3/%6*$)%*&! =.#=/.-)/(! #B! 6'3*$! 4#$/9! A6/!;#.1!

=./(/$-/+!)$!%6*=-/.!P!*$+!J!'(/!-6/!3/%6*$)(-)%!B.*3/;#.1!)$!*$!/<=/.)3/$-*&!

(-'+8! -6*-! &##1(! *-! -6/! /BB/%-(!#B! (8$%6.#-.#$!<E.*8! )..*+)*-)#$!#$! -6/! (-.'%-'./!
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*$+!3/%6*$)%*&!=.#=/.-)/(!#B!68+.*-/+!6'3*$!%#.-)%*&!4#$/!)$!-6/!-.*$(5/.(/!#.!

X4./*1)$7Y!#.)/$-*-)#$9!

!

:-!;*(!B#'$+!-6*-!;6/$!%#3=*./+!-#!6/*&-68!K'$)..*+)*-/+M!4#$/F!/<=#('./!-#!

)..*+)*-)#$! +#(/(! 4/-;//$! Z9ZN! *$+! SPZ! 1[8! =.#7./(()5/&8! &/+! -#! *! (/5/./!

+/7.*+*-)#$!)$!(-./$7-6F!+'%-)&)-8!*$+!-#'76$/((9!D-!)..*+)*-)#$!+#(/(!#B!\Z!1[8!

*$+!*4#5/F!(-./((E(-.*)$!%'.5/(!+)(=&*8/+!*!%#3=&/-/!*4(/$%/!#B!=#(-E8)/&+!=&*(-)%!

+/B#.3*-)#$! *$+!;)-6! )$%./*()$7! )..*+)*-)#$! *!3*]#.! ./+'%-)#$! )$! B.*%-'./! &#*+!

*$+!-#'76$/((9!A6/!)..*+)*-)#$E)$+'%/+!&#((!)$!B.*%-'./!./()(-*$%/!#B!-6/!4#$/!%*$!

4/!*--.)4'-/+!-#!4#-6! )$-.)$()%! K=&*(-)%)-8M!*$+!/<-.)$()%! K(6)/&+)$7M!%#$-.)4'-)#$(!

-#!-6/!B.*%-'./!-#'76$/((9!!

!

U<-.)$()%*&&8F! *&-6#'76! '$)..*+)*-/+! 4#$/! +)(=&*8(! /<-/$()5/! +/B&/%-)#$! *$+!

-;)(-)$7! #B! *! 7.#;)$7! %.*%1! )$! -6/! -.*$(5/.(/! #.)/$-*-)#$! *(! )-! /$%#'$-/.(!

3)%.#%.*%1(F! =.)3*.)&8! &#%*-/+! )$! -6/! %/3/$-! &)$/(F! B.*%-'./! )$! )..*+)*-)#$E

+*3*7/+!4#$/!;*(!%6*.*%-/.)C/+!48!B*.!(3*&&/.!%.*%1E=*-6!+/B&/%-)#$(F!(3##-6/.!

B.*%-'./! ('.B*%/(F! *$+! 6/$%/!3'%6! &#;/.! B.*%-'./! -#'76$/((! 5*&'/(9!06)&/! -6/!

)..*+)*-)#$E)$+'%/+! ('==./(()#$! #B! 4#$/! =&*(-)%)-8! *%-(! -#! (/5/./&8! &)3)-! -6/!

)$-.)$()%!-#'76$/((!48!3*%.#(%#=)%*&&8!/34.)--&)$7!-6/!4#$/!-)(('/9!!!

!

:$-.)$()%*&&8F! 4#$/! )..*+)*-/+!;)-6! *! +#(/! #B! \Z! 1[8! +/3#$(-.*-/(! *! &*%1! #B!

=&*(-)%)-8! )$! -6/!%#&&*7/$!5)*! -6/!('==./(()#$!#B! -6/!3/%6*$)(3!B)4.)&&*.!(&)+)$79!

:$!6/*&-68!4#$/!-6/!&#*+!)$!-6/!4#$/!)(!%*..)/+!48!-6/!3)$/.*&!-6.#'76!(6/*.)$7!#B!

-6/! %#&&*7/$! 3*-.)<! *$+! *-! 8)/&+)$7! -6/! 3)$/.*&)C/+! %#&&*7/$! B)4.)&(! *$+! -6/!

3*-.)<! +/%#'=&/F! 6#;/5/.! )$! )..*+)*-/+! 4#$/!;6/$! -6/! /&*(-)%! &)3)-! )(! ./*%6/+!

%#.-)%*&! 4#$/! B*)&(! %*-*(-.#=6)%*&&89! A6/! &#((! )$! )$-.)$()%! -#'76$/((! -6.#'76! -6/!

('==./(()#$!#B!=&*(-)%)-8!5)*!-6/!3/%6*$)(3!#B!B)4.)&&*.!(&)+)$7!)(!*--.)4'-/+!-#!*$!

)$%./*(/+!)$%)+/$%/!#B!(=/%)B)%!%.#((E&)$1)$7!#B!-6/!%#&&*7/$!;)-6!)..*+)*-)#$9!!

!

^/*('./3/$-(! B#.! '$)..*+)*-/+! *$+! \Z! 1[8! )..*+)*-/+# 4#$/! ./5/*&/+! -6*-!
-6/./!;*(!*!LI?_!)$%./*(/! )$! -6/!%#$%/$-.*-)#$!#B!$#$E/$C83*-)%!%.#((E&)$1(F! )$!

-6/! B#.3! #B! *+5*$%/+! 7&8%*-)#$! /$+E=.#+'%-(! KD[U(MF! )$! -6/! )..*+)*-/+! 4#$/F!

;6)%6!;#'&+! %&/*.&8! *%-! -#! ./(-.)%-! B)4.)&&*.! (&)+)$7! #B! -6/! %#&&*7/$! B)4.)&(9!0)-6!

./(=/%-!-#!-6/!/$C83*-)%!%.#((E&)$1(F!;/!B)$+!*!+/%./*()$7!.*-)#!#B!$#$E./+'%)4&/!

K3*-'./M! -#! ./+'%)4&/! K)33*-'./M! %.#((E&)$1(! )$! -6/! %#&&*7/$! )$! )..*+)*-)#$E

+*3*7/+!4#$/9!!A6/!+/=*.-'./!B.#3!-6/!6/*&-68!+)(-.)4'-)#$!#B!-6/(/!%.#((E&)$1(!

;#'&+! =.#7./(()5/&8! +)(.'=-! -6/! )$-/7.)-8! #B! -6/!3*-'./! %.#((E&)$1(F! &/*+)$7! -#!

&#;/.!B.*%-'./!&#*+(9!D-!5/.8!&*.7/!/<=#('./!#B!SPZ!1[8F!-6/!+)(-#.-)#$!#B!-6/!W`!

a*3*$! (=/%-.*! B'.-6/.! ('77/(-(! %#3=&/-/! B.*%-'./! #B! =/=-)+/! 4#$+(! )$! -6/!
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%#&&*7/$!4*%14#$/F!;6)%6!;#'&+!4/!%#$()(-/$-!;)-6!-6/!=.#7./(()5/&8!+/7.*+/+!

4#$/!(-./$7-6!*-!6)76!)..*+)*-)#$!/<=#('./(9!

!

)+1+(2.%.'&(34'5!

! A6)(! ;#.1! )$5/(-)7*-/(! -6/! /BB/%-(! #B! )..*+)*-)#$! #$! 4#$/F! 4/()+/(! ('%6!

.*+)*-)#$E)$+'%/+! /34.)--&/3/$-! #B! 4#$/F! ()3)&*.! /BB/%-(! #B! *&-/./+! %#&&*7/$!

%6/3)(-.8!6*5/!4//$!./=#.-/+!-#!%*'(/!)$%./*(/+!B.*7)&)-8!)$!4#$/!+'/!-#!*7)$7!>\F!

b@! *$+! +)(/*(/! >cF! ?Z@9! ,#.! /<*3=&/F! ;)-6! *7)$7F! *(! (6#;$! )$! %69! NF! -6/./! )(! *!

()7$)B)%*$-! ./+'%-)#$! )$! -6/! %.*%1E)$)-)*-)#$! -#'76$/((! *$+! *$! *&3#(-! %#3=&/-/!

/&)3)$*-)#$! #B! %.*%1E7.#;-6! -#'76$/((! )$! 6'3*$! %#.-)%*&! 4#$/! >\@F! /BB/%-(! -6*-!

6*5/! ()3)&*.&8! 4//$! *--.)4'-/+! *-! -6/! ('4E3)%.#3/-/.! (%*&/! -#! )$%./*(/+! %.#((E

&)$1)$7! >??@! ;6)%6! ('==./((/(! -6/! )$-.)$()%! -#'76/$)$7! 3/%6*$)(3! B)4.)&&*.!

(&)+)$7F!*$+!*-!-6/!3)%.#3/-/.!(%*&/!*$+!*4#5/!./+'%/(!/<-.)$()%!-#'76/$)$7!B.#3!

+/7.*+)$7!%.*%1E-)=!(6)/&+)$7!>\F!?I@9!!2#;/5/.F!-6/!.#&/!-6*-!/*%6!-8=/!#B!%.#((E

&)$1)$7!=&*8(! )$!*BB/%-)$7! -6/!4)#3/%6*$)%*&!=/.B#.3*$%/!#B!4#$/!;)-6!*7)$7! )(!

(-)&&!%#$-.#5/.()*&9!

"#&&*7/$! =&*8(! *$! )3=#.-*$-! .#&/! )$! -6/! 4)#3/%6*$)%*&! =/.B#.3*$%/! #B!

4#$/! >?PE?N@9! d)(.'=-)#$! )$! -6/! %.#((E&)$1)$7! )$! %#&&*7/$! %*$! )$%./*(/! 4#$/(!

('(%/=-)4)&)-8! -#! B.*%-'./! >?SE?b@9! ,'.-6/.! (-'+)/(! *./! $//+/+! -#! %&*.)B8! -6/!

%#$-.)4'-)#$! #B! )33*-'./! *$+!3*-'./! =8.)+)$)'3! *$+! =8..#&/! %.#((E&)$1(! *$+!

*+5*$%/+!7&8%*-)#$!/$+!=.#+'%-(!KD[U(M!-#!4#$/!(-./$7-6F!*(!;/&&!*(!6#;!-6/(/!

%.#((E&)$1(! 5*.8! ;)-6! *7/! *$+! +)(/*(/9! O=/%)B)%*&&8F! )$5/(-)7*-#.(! 6*5/! 4//$!

+)5)+/+! *3#$7! ;6/-6/.! /$C83*-)%! %.#((E&)$1(! %6*$7/! ;)-6! *7/F! *$+! -6/8! *./!

'$%/.-*)$!)$!-6/!.#&/!-6*-!/$C83*-)%!%.#((E&)$1(!=&*8!)$!-6/!+/-/.)#.*-)#$!#B!4#$/Y(!

3/%6*$)%*&!=.#=/.-)/(!;)-6!*7/9!2#;/5/.F!)-!)(!%#33#$&8!*%%/=-/+!-6*-!-6/./!)(!

*$!)$%./*(/!#B!D[U(!;)-6!*7)$7!+'/!-#!-6/!(&#;!-'.$#5/.!.*-/!#B!3*-'./!%#&&*7/$F!

*$+!-6/!*%%'3'&*-)#$!#B!D[U(!6*(!4//$!(6#;$!-#!./$+/.!-6/!B)4/.!-##!(-)BB9!A6)(!

/34.)--&/3/$-!#B!-6/!B)4/.(!)$%./*(/(!4#$/Y(!.)(1!#B!B.*%-'./!>?ZF!??F!?cEIP@9!!

!

D7/! ./&*-/+! %6*$7/(! -#! -6/! /$C83*-)%! %.#((E&)$1(! *./! (-)&&! )$%#$%&'()5/F!

B'.-6/.! (-'+)/(! *./! $//+/+! -#! %&*.)B8! -6/! %#$-.)4'-)#$! #B! )33*-'./! *$+!3*-'./!

=8.)+)'3!*$+!=8.#&/!%.#((E&)$1(!-#!4#$/!(-./$7-69!A6/./B#./F!)-!)(!%.)-)%*&!-#!(-'+8!

6#;!%#&&*7/$!%.#((E&)$1(!%6*$7/!;)-6!*7/9!:$!38!=.#=#(/+!B'-'./!;#.1!:!=&*$!-#!

)$5/(-)7*-/! -6/! .#&/! -6*-! %.#((E&)$1)$7! =&*8(! )$! *7/! ./&*-/+! B.*%-'./(9! :$! -6)(!

%#$-/<-! :!=&*$! -#!=/.B#.3!,A:a!(=/%-.*&!*$*&8()(!#$!*7)$7!6'3*$!%#.-)%*&!4#$/9!

,A:a! (=/%-.*! =.#5)+/! )$B#.3*-)#$! #$! *&&! #B! -6/! 4)#&#7)%*&! -)(('/! %#3=#$/$-(F!

(=/%)B)%*&&8! -6/! =.#-/)$! *$+! 3)$/.*&! %#$(-)-'/$-(! =.#+'%/! )$-/$(/! (-.'%-'./!

(/$()-)5/!:a!3#+/(!>IJ@9!A6)(!-/%6$)R'/!)(!)3=#.-*$-!B#.!)$5/(-)7*-)$7!%6*$7/(!-#!

-6/!%#&&*7/$!%.#((E&)$1)$7!%6/3)(-.8!*(!*!B'$%-)#$!#B!*7)$7!*$+!+)(/*(/9!!
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!

!

!

^/%6*$)(-)%*&&8F!*$#-6/.!-#=)%!;#.-6!='.(')$7!)(!-#!*==&8!-6)(!B.*3/;#.1!

-#!+)(/*(/+!4#$/!)$!#.+/.!-#!*%6)/5/!*$!)3=.#5/+!'$+/.(-*$+)$7!#B!-6/!/BB/%-!#B!

+)BB/./$-!+)(/*(/(!#$! -6/!3/%6*$)%*&!=.#=/.-)/(!#B!4#$/9!D&-6#'76!#$&8! &)3)-/+!

-/(-(!;/./!=/.B#.3/+!#$!+)*4/-)%!*$+!*7/+!4#$/F!=./&)3)$*.8!./('&-(!+#!('77/(-!

-6*-!-6/!+/7.*+*-)#$!/BB/%-!#B!-6)(!+)(/*(/!#$!-6/!4#$/!-#'76$/((!)(!R')-/!+)BB/./$-!

B.#3!-6/!/BB/%-!#B!='./!*7)$7!>IN@9!!O=/%)B)%*&&8F!%#3=*./+!-#!$#$E+)*4/-)%!4#$/!#B!

*! ()3)&*.! *7/F! -6/! %.*%1E7.#;-6! -#'76$/((!;*(!$#-! -6*-!+)BB/./$-e! 6#;/5/.F! -6/!

%.*%1E)$)-)*-)#$! -#'76$/((! ;*(! ()7$)B)%*$-&8! &#;/.! 48! 3#./! -6*$! PZ_9! A6)(!

)3=&)/(!-6*-!+)*4/-/(!+#/(!$#-!$/%/((*.)&8!*BB/%-!-6/!&*.7/.E(%*&/!3)%.#(-.'%-'./!#B!

4#$/! -6*-! 7)5/(! .)(/! -#! /<-.)$()%! -#'76/$)$7! 3/%6*$)(3(F! !'(')! 4#$/E3*-.)<!

(-.'%-'./! *-! 3)%.#3/-/.! &/$7-6E(%*&/(! *$+! *4#5/! K)$! =*.-)%'&*.! -6/! (/%#$+*.8!

#(-/#$(MF! 4'-! .*-6/.! -6/! )$-.)$()%! KG=&*(-)%)-8HM!3/%6*$)(3(! -6*-! *./! =.)$%)=*&&8!

*BB/%-/+!48!(-.'%-'./!*-!('4E3)%.#3/-/.!+)3/$()#$(9!2#;/5/.F!#$&8!&)3)-/+!-/(-(!

;/./!=/.B#.3/+!#$!+)*4/-/(!*$+!*7/+!4#$/F!(#!*!3#./!/<-/$()5/!(-'+8!)(!$//+/+!

-#!)$5/(-)7*-/!-6/!/BB/%-(!#B!+)*4/-/(!#$!-6/!3/%6*$)%*&!=/.B#.3*$%/!#B!4#$/9!!

!

! f5/.*&&F! -6/!6)/.*.%6)%*&!*==.#*%6! -#! %6*.*%-/.)C)$7! -6/!+/B#.3*-)#$!*$+!

B.*%-'./! 4/6*5)#.! #B! 4#$/F! =./(/$-/+! )$! -6)(! ;#.1F! %*$! 4/! *==&)/+! -#! 3*$8!

+)BB/./$-! -8=/(!#B! (-'+)/(F! B.#3!*7)$7F! )..*+)*-)#$!#.!+)(/*(/9! :$! -6/! B'-'./F! -6)(!

*$*&8()(! ;)&&! 6/&=! -6/! /5*&'*-)#$! *$+! *+5*$%/3/$-! #B! -6/.*=/'-)%! +.'7!

-./*-3/$-(9!!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

(
!
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()+6+(7&8&'&9:&;(
 
>?@! 0/)$/.!OF0*7$/.!2d9!A6/!3*-/.)*&!4#$/T!O-.'%-'./!3/%6*$)%*&!B'$%-)#$!

./&*-)#$(9!D$$'*&!a/5)/;!#B!^*-/.)*&(!O%)/$%/!?ccbe!IbT!I\?Ecb9!

!

>I@! g*'$/8!^UF!V'/6&/.!^hF!a)-%6)/!af9!f$!-6/!^/%6*$)(-)%!f.)7)$(!#B!

A#'76$/((!)$!V#$/9!D$$'*&!a/5)/;!#B!^*-/.)*&(!a/(/*.%6!IZ?Ze!JZT!IN9!

!

>P@! h)!VF[*#!29!^/%6*$)%*&!=.#=/.-)/(!#B!$*$#(-.'%-'./!#B!4)#&#7)%*&!3*-/.)*&(9!

h#'.$*&!#B!-6/!^/%6*$)%(!*$+!i68()%(!#B!O#&)+(!IZZJe!NIT!?cSPEcZ9!

!

>J@! ['=-*!2OF!O/-#!hF!0*7/.3*)/.!0F!j*(&*$(18!iF!V#/(/%1/!iF!,.*-C&!i9!

"##=/.*-)5/!d/B#.3*-)#$!#B!^)$/.*&!*$+!"#&&*7/$!)$!V#$/!*-!-6/!

k*$#(%*&/9!i.#%//+)$7(!#B!-6/!k*-)#$*&!D%*+/38!#B!O%)/$%/(!#B!-6/!

W$)-/+!O-*-/(!#B!D3/.)%*!IZZSe!?ZPT!?\\J?EJS9!

!

>N@! l#/(-/.!lhF!D7/.!h0F!a)-%6)/!af9!A6/!-.'/!-#'76$/((!#B!6'3*$!%#.-)%*&!

4#$/!3/*('./+!;)-6!./*&)(-)%*&&8!(6#.-!%.*%1(9!k*-!^*-/.!IZZbe!\T!S\IE\\9!

!

>S@! V*.-6!2dF!g*'$/8!^UF!^*%d#;/&&!DDF!D7/.!:::!h0F!a)-%6)/!af9!f$!-6/!

/BB/%-!#B!mE.*8!)..*+)*-)#$!#$!-6/!+/B#.3*-)#$!*$+!B.*%-'./!4/6*5)#.!#B!

6'3*$!%#.-)%*&!4#$/9!V#$/!IZ?Ze!JST!?J\NEbN9!

!

>\@! k*&&*!alF!l.'C)%!hhF!l)$$/8!h2F!a)-%6)/!af9!UBB/%-!#B!*7)$7!#$!-6/!

-#'76$/((!#B!6'3*$!%#.-)%*&!4#$/T!/5*&'*-)#$!48!aE%'.5/(9!V#$/!IZZJe!PNT!

?IJZEJS9!

!

>b@! j)#'=#(!iF!"'../8!hdF!2*3/.!Dh9!A6/!.#&/!#B!%#&&*7/$!)$!-6/!+/%&)$)$7!

3/%6*$)%*&!=.#=/.-)/(!#B!*7)$7!6'3*$!%#.-)%*&!4#$/9!hfWakDg!f,!

V:f^Ud:"Dg!^DAUa:DgO!aUOUDa"2!?ccce!JNT!?ZbE?S9!

!

>c@! h/=(/$!lhF!O%6*BB&/.!^VF!l'6$!hgF![#'&/-!a0F!V#$*+)#!hF![#&+(-/)$!OD9!

A8=/!:!%#&&*7/$!3'-*-)#$!*&-/.(!-6/!(-./$7-6!*$+!B*-)7'/!4/6*5)#.!#B!

^#5?P!%#.-)%*&!-)(('/9!h#'.$*&!#B!V)#3/%6*$)%(!?cc\e!PZT!??J?EJ\9!

!

>?Z@! `*(6)(6-6!dF![)4(#$![hF!l6#'.8!h:F!O%6*BB&/.!^VF!l)3'.*!hF!,86.)/!di9!

:$B&'/$%/!#B!$#$/$C83*-)%!7&8%*-)#$!#$!4)#3/%6*$)%*&!=.#=/.-)/(!#B!

%#.-)%*&!4#$/9!V#$/!IZZ?e!IbT!?cNEIZ?9!

!
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>??@! j)33/.3*$$!UDF!O%6*)4&/!UF!V*&/!2F!V*.-6!2dF!A*$7!OF!a/)%6/.-!iF!/-!*&9!

D7/E./&*-/+!%6*$7/(!)$!-6/!=&*(-)%)-8!*$+!-#'76$/((!#B!6'3*$!%#.-)%*&!

4#$/!*-!3'&-)=&/!&/$7-6E(%*&/(9!i.#%!k*-&!D%*+!O%)!IZ??e!:$!a/5)/;9!

!!

>?I@! k*&&*!alF!l.'C)%!hhF!l)$$/8!h2F!V*&##%6!^F!D7/.!h0F!a)-%6)/!af9!a#&/!#B!

3)%.#(-.'%-'./!)$!-6/!*7)$7E./&*-/+!+/-/.)#.*-)#$!#B!-6/!-#'76$/((!#B!

6'3*$!%#.-)%*&!4#$/9!^*-/.)*&(!O%)/$%/!*$+!U$7)$//.)$7!IZZSe!IST!?Z9!

!

>?P@! l$#--!gFV*)&/8!Dh9!"#&&*7/$!%.#((E&)$1(!)$!3)$/.*&)C)$7!-)(('/(T!D!./5)/;!

#B!-6/).!%6/3)(-.8F!B'$%-)#$F!*$+!%&)$)%*&!./&/5*$%/9!V#$/!?ccbe!IIT!?b?Eb\9!

!

>?J@! `)7'/-E"*..)$!OF![*.$/.#!iF!d/&3*(!i9!A6/!.#&/!#B!%#&&*7/$!)$!4#$/!

(-./$7-69!f(-/#=#.#()(!:$-/.$*-)#$*&!IZZSe!?\T!P?cEPS9!

!

>?N@! 0*$7!mF!O6/$!mF!g)!mF!^*'&)!D7.*;*&!"9!D7/E./&*-/+!%6*$7/(!)$!-6/!

%#&&*7/$!$/-;#.1!*$+!-#'76$/((!#B!4#$/9!V#$/!IZZIe!P?T!?E\9!

!

>?S@! n*3*'%6)!^F!0##+&/8!dAF!^/%6*$)%![g9!D7)$7!*$+!%.#((E&)$1)$7!#B!(1)$!

%#&&*7/$9!V)#%6/3)%*&!*$+!V)#=68()%*&!a/(/*.%6!"#33'$)%*-)#$(!?cbbe!

?NIT!bcbEcZP9!

!

>?\@! ^*((o!i[F!a)3$*%!"^F!n*3*'%6)!^F!"#4'.$!OiF!a'%1/.!aVF!2#;/&&!dOF!

/-!*&9!i8.)+#<)$/!+/B)%)/$%8!*BB/%-(!4)#3/%6*$)%*&!=.#=/.-)/(!#B!%6)%1!-)4)*&!

4#$/9!V#$/!?ccSe!?bT!NS\E\J9!

!

>?b@! d*5)(#$!lOF!O)3)$#(1)!lF!D+*%6)!hdF!2*$&/8!dDF![#&-C3*$!dF!2#+(3*$!

DVF!/-!*&9!V#$/!O-./$7-6T!A6/!06#&/!:(![./*-/.!A6*$!-6/!O'3!#B!:-(!i*.-(9!

O/3)$*.(!)$!D.-6.)-)(!*$+!a6/'3*-)(3!IZZSe!PST!IIEP?9!

!

>?c@! 0*$7!mF!O6/$!mF!g)!mF!D7.*;*&!"^9!D7/E./&*-/+!%6*$7/(!)$!-6/!%#&&*7/$!

$/-;#.1!*$+!-#'76$/((!#B!4#$/9!V#$/!IZZIe!P?T!?E\9!

!

>IZ@! D7/.!h0F!V*&##%6![F!a)-%6)/!af9!,.*%-'./F!*7)$7F!*$+!+)(/*(/!)$!4#$/9!

h#'.$*&!#B!^*-/.)*&(!a/(/*.%6!IZZSe!I?T!?b\bEcI9!

!

>I?@! [*.$/.#!iF!V#./&!fF![)$/8-(!UF!d'4#/'B!,F!O#&4/.7!2F!V#'<(/)$!^gF!/-!*&9!

U<-.*%/&&'&*.!=#(-E-.*$(&*-)#$*&!3#+)B)%*-)#$(!#B!%#&&*7/$!*./!3*]#.!

+/-/.3)$*$-(!#B!4)#3/%6*$)%*&!=.#=/.-)/(!#B!B/-*&!4#5)$/!%#.-)%*&!4#$/9!

V#$/!IZZSe!PbT!PZZEZc9!

!
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>II@! O*)-#!^F^*.'3#!l9!"#&&*7/$!%.#((E&)$1(!*(!*!+/-/.3)$*$-!#B!4#$/!R'*&)-8T!

*!=#(()4&/!/<=&*$*-)#$!B#.!4#$/!B.*7)&)-8!)$!*7)$7F!#(-/#=#.#()(F!*$+!

+)*4/-/(!3/&&)-'(9!f(-/#=#.#()(!:$-/.$*-)#$*&!IZ?Ze!I?T!?cNEI?J9!

!

>IP@! `*(6)(6-6!d9!A6/!.#&/!#B!-6/!%#&&*7/$!3*-.)<!)$!(1/&/-*&!B.*7)&)-89!"'../$-!

f(-/#=#.#()(!a/=#.-(!IZZ\e!NT!SIESS9!

!

>IJ@! i*(%6*&)(!U9!,#'.)/.!-.*$(B#.3!)$B.*./+!*$*&8()(!*$+!4#$/9!f(-/#=#.#()(!

:$-/.$*-)#$*&!IZZce!IZT!?ZJPEJ\9!

!

>IN@! l#/(-/.!lhF!V*.-6!2dF!a)-%6)/!af9!UBB/%-!#B!*7)$7!#$!-6/!-.*$(5/.(/!

-#'76$/((!#B!6'3*$!%#.-)%*&!4#$/T!U5*&'*-)#$!48!aE%'.5/(9!h#'.$*&!#B!-6/!

^/%6*$)%*&!V/6*5)#.!#B!V)#3/+)%*&!^*-/.)*&(!IZ??e!:$!i./((!K+#)T!

?Z9?Z?Sp]9]34439IZ??9ZN9ZIZM9!T!!
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<$$&9=>?(@(

(
A;%>/#%>49(48('#=>#%>49(&?$4;.'&;(

V#$/! (*3=&/(! )$! -6)(! (-'+8!;/./! *&&! )..*+)*-/+! B.#3! 6*.+! <E.*8(! =.#+'%/+!

B.#3! *! ('=/.4/$+! (8$%6.#-.#$! (#'.%/! *$+! +#'4&/! 3'&-)&*8/.! 3#$#%6.#3*-#.!

%#34)$*-)#$! #$! 4/*3&)$/! b9P9I! *-! -6/!D+5*$%/+! g)76-! O#'.%/! *-! -6/! g*;./$%/!

V/.1/&/8!k*-)#$*&!g*4#.*-#.8!KgVkgM9!!!D&&!#B!-6/!%#$-.#&(!(/&/%-/+!B#.!)..*+)*-)#$!

;/./!(/&/%-/+!-#!3)3)%!*!./*&)(-)%!-#3#7.*=68!(%*$9!!D&&!./=#.-/+!+#(/!5*&'/(!)$!

-/<-!B#&&#;!-6/!(*3/!=.#%/+'.*&!+#(/!%*&%'&*-)#$(9!(
A#! /(-)3*-/! -6/! .*+)*-)#$! +#(/! *4(#.4/+! 48! -6/! 4#$/! (*3=&/F! ;6)%6! )(!

3/*('./+! )$! 7.*8(! K?! [8! q! ?! h! 17E?MF! -6/! .*+)*-)#$! B&'<! +/$()-8F! *#
+,-.%."$/$(0/1123F!)(!%#3='-/+!B.#3!-6/!5*&'/!#B!-6/!B&'<F!4F!3/*('./+!B.#3!*$!

)#$!%6*34/.T!!

                                                                     
z
!" =  ,        !!

;6/./!5!)(!-6/!*./*!#B!-6/!4/*3!*-!-6/!(*3=&/9!!!A6/!B&'<!+/$()-8!)(!-6/$!%#$5/.-/+!

)$-#!*$!/$/.78!+/$()-8!6!F!'()$7T!!

                             EeVJ.!E" !!!= " /1061 19  ,                     !!
;6/./!6!)(!-6/!/$/.78!#B!-6/!4/*3!)$!/`9!!!

A6/! -.*$(3)(()#$F! 7)# #B! <E.*8(! -6.#'76! *! 3*-/.)*&F! #B! -6)%1$/((! 8F! )(! #B-/$!
/<=./((/+!*(T!!

!!!!!!! l

o
e

I
I

T !"#== !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

;6/./!9!*$+!9#!*./!-6/!-.*$(3)--/+!*$+!)$%)+/$-!<E.*8!)$-/$()-)/(!./(=/%-)5/&8F!r!)(!

-6/!3*((! *--/$'*-)#$! %#/BB)%)/$-! K%3Ip73M! *$+!!! -6/! +/$()-89! ! A6)(! )(! 7/$/.*&&8!
./B/../+!-#!*(!-6/!V//.Eg*34/.-!g*;9!!A6/!&)$/*.!*--/$'*-)#$!%#/BB)%)/$-!:!K%3E?M!)(!

*&(#!%#33#$&8!'(/+!*$+!)(!./&*-/+!48T!:!s!r!!.   A6/!B.*%-)#$!#B!<E.*8(!*4(#.4/+!
K;M!48!-6/!(*3=&/!)(!7)5/$!*(!K?!E!7M9!!!A6/!+#(/!.*-/F! F!%*$!-6/$!4/!#4-*)$/+!B.#3T!

!
M

A  E
d !=
•

 !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

;6/./!<! )(! -6/!3*((!#B! -6/!4#$/!*4(#.4)$7! -6/!.*+)*-)#$9! ! ![)5/$!*! ./*(#$*4&8!

'$)B#.3! +)(-.)4'-)#$! B#.! -6/! *4(#.=-)#$! #B! <E.*8(! ;)-6)$! -6/! (*3=&/F! -6/! -#-*&!

)..*+)*-)#$!+#(/!./%/)5/+!+'.)$7!/*%6!/<=#('./!)(!-6/$!B#'$+!B.#3!-6/!+#(/!.*-/!

*$+!-6/!-#-*&!/<=#('./!-)3/F!%T!!!

                t
M

A  E
td ! !=!=

•

   dose irradiated Total   !

!

!

!




