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%02=*)1$*&#! .1)-*#0%BA! L-0! )&#G0#$*&#1=! 789! 2&=B.0%1/0/! %0X(*%0! 1!
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,-&%$!./0!1%*23%4!5-*,!1%*23%6!&#!$-3! 738'*#9!,$%8#'6!)8#!:3!3;$3#'3'!

:<!1&7<23%8,3!(#$*7!*$!%38)-3,!$-3!3#'!&=!$-3!)-%&2&,&23!$&!1%&'()3!8!

:7(#$!3#'4! "#!)&#$%8,$6! $-3! 7899*#9!,$%8#'! *,!28'3!'*,)&#$*#(&(,7<6!8#'!

38)-!>?8@8?*!=%8923#$!,$8%$,!A*$-!8#!./0!1%*23%4!.32&B87!&=!$-3!2&,$!

'*,$87!./0!1%*23%!738B3,!8!981!$-8$!)8##&$!:3!=*773'!*#!:<!8!)&#B3#$*&#87!

C/0!1&7<23%8,3!8#'! $-(,!8!,*#973!,$%8#'3'!DE! $8*74! "#! $-3!8:,3#)3!&=!8!

,13)*87! 3#'! %317*)8$*&#! 23)-8#*,26! $-3! 1%&'()$! *,! ,-&%$3%! $-8#! $-3!

,$8%$*#9! $32178$3! FG*9(%3! HI4! 5-*,! '*73228! *,! $-3! ,&J)8773'! 3#'J

%317*)8$*&#!1%&:7326!8,!)78,,*)877<!'3=*#3'!FK8$,&#!LMNHI4!

537&23%8,3! 3;$3#',! $-3!D′! OJ%*)-! ,$%8#'!&=! 8! )-%&2&,&23!:<! %3B3%,3J

$%8#,)%*:*#9! $-3! $32178$3! %39*&#! &=! *$,! $*9-$7<! 8,,&)*8$3'! ./0!2&*3$<4!

5-3!)&#B3#$*&#87!C/0!%317*)8$*&#!28)-*#3%<!)8#! $-3#! =*77! *#! $-3!PJ%*)-!

,$%8#'!$-(,!1%3B3#$*#9!8#<!7&,,!&=!C/0!F=&%!%3B*3A!,33!Q(9!8#'!R*#9#3%6!

HSSTI4! 07$-&(9-! !"! #!$%&! $37&23%8,3! 8)$*B*$<! %3U(*%3,! :&$-! *$,! %3B3%,3!

$%8#,)%*1$8,3! )8$87<$*)! ,(:(#*$! FV,$H! *#! '() *+%+#!,!-+! 8#'! 5V.5! *#!

282287,I! 8#'! $-3! ./0! $32178$3! F5RPL! *#! '() *+%+#!,!-+! 8#'! -5.! *#!

-(28#,I! FR*#9#3%! 3$! 8746! LMMNI6! &$-3%! =8)$&%,! 8%3! %3U(*%3'! =&%!

$37&23%8,3!8)$*&#! !")#!#&4!G&%! *#,$8#)36!3==3)$*B3!$37&23%8,3!=(#)$*&#!*#!

'()*+%+#!,!-+! %3U(*%3,!V,$L! 8#'!V,$D! $-8$! 8,,&)*8$3!A*$-!V,$H! 8#'!5RPL!

FR3#'B8<!3$!8746!LMMTI4!!

/&$8:7<6!:<!=&77&A*#9!$-3!37&#98$*&#!&=!8!,*#973!$37&23%3!*#!<38,$!*$!-8,!

:33#!,-&A#!$-8$!$37&23%8,3!'&3,!#&$!8)$!&#!3B3%<!$37&23%3!*#!38)-!)377!

)<)736! :($! *#,$38'! 3;-*:*$,! 8#! *#)%38,*#9! 1%3=3%3#)3! =&%! $37&23%3,! 8,!

$-3*%! 73#9$-! '3)7*#3! FW8%)8#'! 3$! 8746! LMMMI6! ,(993,$*#9! $-8$! $37&23%3,!

,A*$)-! :3$A33#! #&#3;$3#'*:73! 8#'! 3;$3#'*:73! ,$8$3,! F53*;3*%8! 3$! 874!

HSSXI4! "$! *,! ?#&A#! $-8$! $37&23%3! 73#9$-! 8==3)$,! %3138$! 8''*$*&#!

1%&)3,,*B*$<! &=! $37&23%8,3! *#! B*B&! FP-8#9! 3$! 8746! HSSNI4! "#! =8)$6! :<!
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,-./*#*#0! $1,! $,2&/,%,! ,-$,#3*&#3! .4$,%! &#,! ),22! )5)2,6! *$! 1.3! 7,,#!

31&8#!$1.$!!"#$%&%'()(*%!$,2&/,%.3,!).#!'*33&)*.$,!4%&/!.#'!%,.33&)*.$,!

$&! .! 0*9,#! $,2&/,%,! '(%*#0! &#,! %&(#'! &4! $,2&/,%,! ,2&#0.$*&#:! ;,<,.$!

.''*$*&#! <%&),33*9*$5! *3! ,#1.#),'! .$! ,-$%,/,25! 31&%$! $,2&/,%,36!

.22&8*#0!),223!$&!%.<*'25!,2&#0.$,!$1,/!=>1.#0!,$!.2:6!?@@AB:!

C,2&/,%.3,D/,'*.$,'! 2,#0$1,#*#0! *3! .23&! ),22D)5)2,! %,0(2.$,':! "#! 4.)$6!

.2$1&(01! $1,! .33&)*.$*&#! &4! $,2&/,%.3,! 8*$1! $,2&/,%,3! ).#! &))(%!

$1%&(01&($! $1,! ),22! )5)2,! =C.00.%$! ,$! .2:6! ?@@?B6! &#25! $1,! 2.$,! E! <1.3,!

$,2&/,%,D.33&)*.$,'! F3$?! *3! */<&%$.#$! 4&%! $,2&/,%,! 2,#0$1! %,0(2.$*&#!

=G*31,%!,$!.2:6!?@@HB:!

!

"#$%&'! ()! *'+,-'&'! ./0! &'1+#234#,56! I! $,2&/,%,! *3! %,<2*).$,'! 75! .! 4&%J! /&9*#0! *#! .! 3*#02,!

'*%,)$*&#6! */<25*#0!$1.$!$1,!KD%*)1!LM!3$%.#'3!.%,!%,<2*).$,'!'*3)&#$*#(&(325!75!$1,! 2.00*#0D3$%.#'!

/.)1*#,%56!81*2,!$1,!>D%*)1!NM!3$%.#'3!.%,!%,<2*).$,'!)&#$*#(&(325!75!$1,!2,.'*#0D3$%.#'!/.)1*#,%5:!

C1,!3$%.#'!%,<2*).$,'!75!2.00*#0D3$%.#'!35#$1,3*3!8*22!2,.'!$&!.!LM!3*#02,D3$%.#','!&9,%1.#0!'(,!$&!

%,/&9.2!&4!$1,!2.3$!;OI!<%*/,%!.#'P&%!$&!*#)&/<2,$,!35#$1,3*3!&4!$1,!2.3$!QJ.R.J*!4%.0/,#$6!81*2,!

&#!$1,!2,.'*#0D3$%.#'!$,2&/,%,!%,<2*).$*&#!0,#,%.$,3!.!72(#$!,#':!!

!

!

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

-.$/&(0/! $/1! 2%131#)1! &4! 5! 4(#)$*&#5.! $1.&61%531! *3! 5! #1)1335%7!

)&#'*$*&#! 4&%! $1.&61%1! 65*#$1#5#)18! *$! *3! #&$! 3(44*)*1#$9! :%&$1*#3! $/5$!

;*#'!3*#0.1<!5#'!'&(;.1<3$%5#'1'!=>-!?*$/!321)*4*)*$7!4&%!$1.&61%*)!@A!

%1215$3! 5%1! %1B(*%1'! $&! %10(.5$1! $1.&61%531! 5)$*C*$7! 5#'! $&! 2%&$1)$!

)/%&6&3&61!1#'3!4%&6!'10%5'5$*&#!5#'!1#'<$&<1#'!D&*#*#0!1C1#$39!

@/%11! '*441%1#$! 2%&$1*#! )&62.1E13! ;*#'! !"# $%&%'()(*%! $1.&61%13F! $/1!

3/1.$1%*#<.*G1! )&62.1E! HI52+<I*4+<I*4JK! $/5$! *3! 1331#$*5.! 4&%! ;&$/! $/1!

2%&$1)$*&#! 5#'! $/1! .1#0$/1#*#0! &4! $1.&61%13! H:5%'&! 5#'! L5%)5#'8!

J,,MK8! 5#! /1$1%&$%*61%*)! )&62.1E! )5..1'! NO@! HN')+P<O$#+<@1#+K8! $/5$!

;*#'3! 3*#0.1! 3$%5#'! A<$5*.3! 5#'! $/1! QG(! )&62.1E! HA%5#'*#! 1$! 5.98! +RRS8!

J,,+K!HT*0(%1!PK9!

!

"#$%&'! ()! *%++#,$! -'./0! 0'123'&#4! 5&20'#,/6! I52+! HI12%133&%! -)$*C5$&%! :%&$1*#! +K! ;*#'3! $/1!

'&(;.1<3$%5#'1'!$1.&61%*)!31B(1#)13!5#'!%1)%(*$3!I*4+!5#'!I*4J!HI52+!"#$1%5)$*#0!T5)$&%3K8!?/*)/!

%10(.5$1! $1.&61%1! .1#0$/9!@/1!/1$1%&'*61%*)!QG(! )&62.1E! HU(S,VW,K! *#$1%5)$3!?*$/! $/1! $1%6*#5.!

25%$! &4! $/1! $1.&61%1! 5#'8! '121#'*#0! &#! $/1! )1..! )7).1! 2/5318!?*$/! $/1!U(<.&&2! &4! $/1! $1.&61%531!

I>-X! N')+P! HN1..! =*C*3*&#! N&#$%&.! :%&$1*#! +PK! 5#'! $/1! N')+P<*#$1%5)$*#0! 45)$&%3! @1#+! 5#'! O$#+!

;*#'!$&!$/1!3*#0.1!3$%5#'!&C1%/5#09!

"#! !"# $%&%'()(*%8! N')+P! ;*#'3! $/1! 3*#0.1<3$%5#'1'! A<$5*.! 5#'! 5..&?3!

$1.&61%531!%1)%(*$61#$!$&!$/1!$1.&61%*)!PY!1#'!$/%&(0/!$/1!*#$1%5)$*&#!

?*$/!$/1!Z3$+!3(;(#*$!H[*5#)/*!1$!5.9!J,,\X!:1##&)G!1$!5.9!J,,+X!>(01#$!

1$! 5.9! +RR]K9! L&%1&C1%8! N')+P! .*6*$3! $1.&61%531<61'*5$1'! $1.&61%1!

1.&#05$*&#! *#! )&#D(#)$*&#! ?*$/! O$#+! 5#'! @1#+8! $?&! 1331#$*5.! N')+P<
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,--&)*,$.'!/%&$.*#-!01%,#'*#!.$!,23!+4456!788+9!:;,#'%,!.$!,23!788+<3!"#!

=,)$6!>$#+!)&?/.$.-!@*$;!A-$+! =&%! $;.!B*#'*#C!$&!:')+D!0:;,#'%,!.$!,236!

788+9!E(C2*-*!.$!,236!788F9!G*!.$!,236!7884<!

H;.!:>H!)&?/2.I!*-!,2-&!%.J(*%.'!$&!/%&$.)$!$.2&?.%.-!=%&?!'.C%,',$*&#!

,#'!$&!'*-$*#C(*-;!,!$.2&?.%.!=%&?!,!K>L3!"#!=,)$6! *#,)$*M,$*&#!&=!&#.!&=!

*$-!$;%..!)&?/&#.#$-!2.,'-!$&!.-$.#-*M.!:N-$%,#'!'.C%,',$*&#6!*#)%.,-.'!

-*#C2.N-$%,#'.'! KOP! ,?&(#$-6! );.)Q/&*#$! ,)$*M,$*&#! ,#'! ).22! )R)2.!

,%%.-$!01,%M*Q!.$!,236!+44S9!1%,#'*#!.$!,236!+4456!788+<!

K&(B2.N-$%,#'.'! $.2&?.%*)! KOP! %./.,$-! )&#$,*#-! ;*C;N,==*#*$R! T,/+!

B*#'*#C!-*$.-!.M.%R!∼78!B/3!H;.%.=&%.6!C*M.#!,#!,M.%,C.!$.2&?.%.!2.#C$;!

&=! D88! B/6! *#'*M*'(,2! $.2&?.%.-! ,%.! /%&B,B2R! )&M.%.'! BR! +SU78! T,/+!

?&2.)(2.-!0V%*C;$!,#'!W,Q*,#6!+44S<3!T,/+6!$&C.$;.%!@*$;!T*=+!,#'!T*=76!

=&%?-! $;.! -&! ),22.'! -;.2$.%*#N2*Q.! )&?/2.I6! @;*);! #.C,$*M.2R! %.C(2,$.-!

$.2&?.%,-.! BR! -.J(.-$.%*#C! *$-! -*#C2.N-$%,#'.'! KOP! -(B-$%,$.! *#! ,!

)2&-.'! )&#=&%?,$*&#3! "#'..'6! $;.! T,/+! /%&$.*#! #.C,$*M.2R! %.C(2,$.-!

$.2&?.%.! 2.#C$;! 0:&#%,'! .$! ,236! +4489! X,%),#'! .$! ,236! +445<6! ,#'! $;.!

T,/+NB*#'*#C! /%&$.*#-! T*=+! ,#'! T*=7! )&#$%*B($.! $&! $;*-! #.C,$*M.!

%.C(2,$*&#!0G.MR!,#'!L2,)QB(%#6!788Y<3!!

P!)%*$*),2!=.,$(%.!&=!$;*-!!"#$!%!#.C,$*M.!%.C(2,$*&#!&=!$.2&?.%,-.!,)).--!*-!

$;.!,B*2*$R!&=! $;.! -;.2$.%*#N2*Q.! )&?/2.I! $&! 2*?*$! $.2&?.%.! 2.#C$;!B,-.'!

&#! *$-! $&$,2! $.2&?.%.NB&(#'! ,?&(#$6! @;&-.! -$%.#C$;! *#)%.,-.-! @*$;!

*#)%.,-*#C!H1!$%,)$!2.#C$;!0X,%),#'!.$!,236!+445<3!L.),(-.!$;.!,?&(#$!&=!

-;.2$.%*#N2*Q.!/%&$.*#-!B&(#'!$&!,!$.2&?.%.!*-!/%&/&%$*&#,2!$&!$;.!2.#C$;!

&=! $;.!H1! %./.,$!,%%,R6! 2&#C.%! $.2&?.%.-!,%.!/%&/&-.'! $&!;,M.!C%.,$.%!

/%&B,B*2*$R! &=! *#;*B*$*#C! $.2&?.%,-.! ,)).--3! E%&C%.--*M.! $.2&?.%.!

-;&%$.#*#C! ),(-.-! $;.! C%,'(,2! 2&--! &=! $.2&?.%.NB&(#'! -;.2$.%*#N2*Q.!

/%&$.*#-6!,#'!$;.%.=&%.!,!/%&C%.--*M.!%.2*.=!&=!*$-!*#;*B*$&%R!=(#)$*&#!&#!
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$-.&/-%01-! 0)$*2*$34! $5(1! 0..&6*#7! $-.&/-%01-8/-'*0$-'! $-.&/-%-!

-.&#70$*&#9!

:#-!;&11*<*.*$3!*1!$50$!%-7(.0$*&#!&=!$-.&/-%01-!0)$*2*$3!<3!$5-!15-.$-%*#8

.*>-!)&/;.-?!*1!0)5*-2-'!0$!$5-!.-2-.!&=!*$1!011&)*0$*&#!6*$5!$5-!$-.&/-%-9!

"#!=0)$4!1$('*-1!&=!$5-!!"#$%&%'()(*%!$-.&/-%*)!;%&$-*#!011&)*0$*&#!$&!15&%$!

0#'!#&%/0.8.-#7$5!$-.&/-%-1!15&6!$50$!@1$+!0#'!@1$,!0%-!;%-=-%-#$*0..3!

%-)%(*$-'!$&!0!15&%$-#-'!$-.&/-%-4!65*)5! *1!>#&6#!$&!<-!0!;%-=-%-#$*0.!

1(<1$%0$-! =&%! $-.&/-%01-! AB*0#)5*! 0#'! C5&%-4! ,DDEF! C0<&(%*#! -$! 0.94!

,DDEG9!

H#&$5-%!>-3! $-.&/-%-!<*#'*#7! =0)$&%! *1! $5-!3-01$!I(!)&/;.-?!A%-=-%%-'!

$&! 01! J>(G4! )&/;&1-'! &=! $5-! J>(ED! 0#'! J>(KD! 1(<(#*$1! AB&(.$&#! 0#'!

L0)>1&#!+MMNF!O&%$-%!-$!0.9!+MMNF!P%02-.!-$!0.9!+MMKG9!H1!J>(!*1!-11-#$*0.!

=&%!QRH! %-;0*%! 2*0!#&#85&/&.&7&(1! -#'! S&*#*#7! ART@LG! 0#'! $-.&/-%-1!

0%-! ;%&$-)$-'! =%&/! RT@L4! $5-! 011&)*0$*&#! &=! J>(! 6*$5! $-.&/-%-1! *1!

)&(#$-%*#$(*$*2-9! R&$0<.34! J>(! )&/;.-?! *#$-%0)$1! 1;-)*=*)0..3! 6*$5! 0!

1$-/U.&&;! ;&%$*&#! &=! +,-.#VRH! *#! 3-01$! )-..1! AO-$-%1&#! -$! 0.94! ,DD+F!

C$-..607-#! -$! 0.94! ,DDWG4! 0#'! $5*1! *#$-%0)$*&#! *1! -11-#$*0.! =&%! @1$,!

$-.&/-%-!011&)*0$*&#!*#!P+!0#'!-0%.3!C!;501-!AX*15-%!-$!0.94!,DDYF!Z50#!-$!

0.94! ,DDKG4! *#'*)0$*#7! $50$! I(! ;%&/&$-1! $-.&/-%-! 0''*$*&#! <3! $0%7-$*#7!

$-.&/-%01-!$&!)5%&/&1&/0.!-#'19!

B&$5! =*11*&#! 3-01$! 0#'! 2-%$-<%0$-1! $-.&/-%-1! 0%-! 1*/*.0%! $&! $5&1-! &=!!"#

$%&%'()(*%9! "#! =0)$4! .*>-! *#! <(''*#7! 3-01$4! <&$5! 1*#7.-81$%0#'-'! 0#'!

'&(<.-81$%0#'-'!$-.&/-%*)!1-[(-#)-1!0%-!<&(#'!<3!1;-)*0.*\-'!;%&$-*#1!

A'-! ]0#7-4! ,DD^F! ]3'0..4! ,DDMF! L0*#! 0#'! Z&&;-%4! ,D+DG! AX*7(%-! YG9! "#!

/0//0.*0#! )-..14! $5-! '&(<.-! 1$%0#'-'! QRH! *1! <&(#'! <3! $5-! ;%&$-*#1!

_VX+! 0#'! _VX,! A+%/01%&($#2%3%*4# 5(67(68# 9*$40&! +! -! ,G4! 65-%-01! $5-!

1*#7.-! 1$%0#'-'! P8$0*.! *1! <&(#'! <3! O:_+! A:&04%$4(06# ;<# +%/01%&%)! +G!
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-./&#0!1$! 2345! +6678!9*32('!1$! 2345! +66:8!9%&))&3*! 1$! 2345! +66:8!92(;2##!

2#'! <1)/5! 7==+>4! ?&%1&@1%5! 2! A2B+! &%$/&3&0&(C! *C! %1)%(*$1'! 2$!

$13&;1%1C!DE!B/EC*)23!*#$1%2)$*&#!F*$/!GAH7!-I*!1$!2345!7===>4!!

!J#3*K1! *#!!"#$%$&'(')$5!F/1%1! $F&! C1B2%2$1! )&;B31L1C!D*#'! C*#031M! 2#'!

'&(D31MC$%2#'1'!NOP5!*#!;2;;23*2#!$13&;1%1C!G"O7!-GAH+M*+,$%)#,'+-.

/%0,$'+!7>!2#'!GQQ+!-G"O7MQRG+!0%-)+'1'+-.2%0,$'+!+>!B%&$1*#C!C1%@1!2C!

2!D%*'01!D1$F11#!GAH+SGAH7SAPQ+!2#'!QRG+!$/(C!01#1%2$*#0!2!C*#031!

B%&$1*#!)&;B31L!)2331'!TU/13$1%*#V!-W*;!1$!2345!+6668!X&(0/$23*#0!1$!2345!

7==Y8! '1! I2#015! 7==Z8! [1! 1$! 2345! 7=+=>! -H*0(%1! YP>4! G/*C! )&;B31L!

B%&;&$1C! $/1! \&%;2$*&#! &\! /*0/3E! &%'1%1'! C$%()$(%1C! 2$! ;2;;23*2#!

$13&;1%1C!2#'!/2C!2!K1E!%&31!D&$/!*#!$/1!B%&$1)$*&#!2#'!*#!$13&;1%2C1M

'1B1#'1#$!31#0$/1#*#0!&\!$13&;1%*)!1#'C!-'1!I2#015!7==Z>4!!

P#&$/1%! )&;B31L! C*;*32%! $&! C/13$1%*#! *C!B%1C1#$! 2$!!"./034$! $13&;1%1C5!

F/1%1! $/1! '&(D31! C$%2#'1'! NOP! *C! D&(#'! DE! G2]+5! C*;*32%! $&!

;2;;23*2#!GAH+!2#'!GAH75!2#'!$/1!C*#031MC$%2#'1'!^M$2*3!*C!D&(#'!DE!

Q&$+! -<&&B1%! 1$! 2345! +66:5! +66_8! 92(;2##! 2#'! <1)/5! 7==+>4!?&%1&@1%!
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1,+G,,(!2,0$+!0(4!.0..0-$!#(!+8,!/,$3'($,!+'!+,-'.,/,!0-+,/0+#'($9!

:8,!#(8#1#+'/2!0%+#'($!'6!ED&!0(4!$8,-+,/#(>-#D,!3/'+,#($!$,,.!+'!+0/7,+!

4#66,/,(+!(&%-,0$,$9!T(!60%+A!S;'@!033,0/$!+'!1,!#.3'/+0(+!6'/!+,-'.,/#%!

$$"BC!7,(,/0+#'(!0+!1'+8!(0+#5,! 0(4!<=>#(4&%,4! +,-'.,/,$! #(!*+,-.%/

?@!%,--$A! $&77,$+#(7! +80+!ED&!.#78+!8#4,! +8,! +,-'.,/#%!,(4$! 6/'.!S;'@!

0$$'%#0+#'(9!Q2! %'(+/0$+A! +,-'.,/#%! $$"BC!7,(,/0+#'(! #(!1'+8! !"#$%! 0(4!

!&'(%)! %,--$!4,3,(4$!3/#.0/#-2!'(!H/,@@A!G8'$,! /,%/&#+.,(+! #(!?@! +'!
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+,-! ./0#(1&%-1! +-2'3-4-! #$! -(,5(%-1! #(! !"#$%! 5(1! !&'(%)! %-22$6! 7,&$8!

9,#2-!:;&!<4'+-%+$!+-2'3-4-$!+'9541$!=>'?!#(!@?8!A5<?!5(1!A#BC!2#;-2D!

<4-E-(+! +-2'3-4-!<4'%-$$#(F!GD! #(,#G#+#(F! 2'51#(F!'B! +,-!HAI!%'3<2->!

'(+'!+-2'3-4#%!-(1$!#(!G'+,!@?!5(1!@C!JK#F&4-!CLM6!.'9-E-48!9-!%5(('+!

->%2&1-!+,5+!:;&!3#F,+!<4'+-%+!@?!+-2'3-4-$!52$'!B4'3!HAI!JK#F&4-!CLM8!

5$! #+!,5$!G--(!'G$-4E-1!5+! #(+45%,4'3'$'352!"NO!JP2-4#%#!-+!5268!CQQ)M8!

G-%5&$-! HAI! 5%+#'(! #(! *+,-.%! @?! %-22$! #$! 5(D,'9! #(,#G#+-1! GD! A5<?8!

A#B?!5(1!A#BC6!R$!$'3-!HAI!5$$'%#5+#'(!5+!+,-!./0#(1&%-1!+-2'3-4-!%5(!

G-! 1-+-%+-1! #(! 9#21! +D<-! @?! %-22$8! A5<?! 5(1! A#BC! 3#F,+! #3<5#4! ST0-(1!

4-$-%+#'(!52$'!GD!#(,#G#+#(F!HAI!5%+#E#+D!G-$#1-$!#+$!5$$'%#5+#'(!+'!"UR6!

V(! 5(D! %5$-8! +-2'3-4-! <4'%-$$#(F! %5(! +5;-! <25%-! #(! @C8! 2#;-2D! G-%5&$-!

P1;?! 5%+#E#+D! <'+-(+#5+-$! +,-! 4-$-%+#'(! 35%,#(-4D! 5(1! :;&! 1'-$! ('+!

->-4+!#+$!#(,#G#+'4D!-BB-%+!#(!+,#$!%-22!%D%2-!<,5$-!JK#F&4-!CLM6!

!

"#$%&'!()*!+!,-&.#/$!0-1'2! 3-&! 2#0#4#/$!56+!1'$&7174#-/!74! 4'2-0'&'89! V(!@?8!:;&!<4'+-%+$!

+-2'3-4-$! B4'3! =>'?8! 9,#2-! A5<?8! A#B?! 5(1! A#BC! 35#(2D! 5%+! GD! <4-E-(+#(F! HAI! 5%%-$$6! R$! HAI!

5%+#'(!#$!$+#22! #(,#G#+-1!GD!A5<?8!A#B?!5(1!A#BC!#(!*+,-.∆!@?!%-22$8!:;&!3#F,+!<4'+-%+!@?!+-2'3-4-$!

52$'!B4'3!HAI6!V(!@C8!'(2D!A5<?!5(1!A#BC!$+#22!->-4+!+,-#4!#(,#G#+'4D!-BB-%+$!'(!+-2'3-4-!<4'%-$$#(F6!

7-2'3-4-!4-$-%+#'(!%5(!+5;-!<25%-!#(!@C!G-%5&$-!:;&!1'-$!('+!->-4+!#+$!#(,#G#+'4D!-BB-%+!5(1!P1;?!

5%+#E#+D!<'+-(+#5+-$!(&%2-5$-!5%+#'($6!
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+,-! ./0/! .-$%1#2-.! $'! 3/1! #(%1-/$-! '&1! 4('56-.7-! '3! 0-6'8-1-!

91'0-%0#(7! 8-%,/(#$8$:! /$! 0,-;! ,#7,6#7,0! /! 1'6-! '3! -<'6&0#'(/1#6;!

%'($-1<-.!91'0-#($!#(!91'0-%0#(7!%,1'8'$'8-!-(.$!.&1#(7!.#33-1-(0!%-66!

%;%6-!9,/$-$!2;!91-<-(0#(7!0,-!/%0#'(!'3!.#33-1-(0!(&%6-/$-$=!

+,-!>/9?@>#3A!%'896-B!#$!%1&%#/6!0'!6#8#0!C>D!1-%1&#08-(0!/(.!/%0#<#0;!

/0! 0-6'8-1-$=! E'($#$0-(0!5#0,! '&1! 3#(.#(7$:! -(.! 91'%-$$#(7! /(.!C1-??!

2#(.#(7!,/<-!2--(!$,'5(!0'!2-!1-.&%-.!/0!/(!FGH#(.&%-.!0-6'8-1-!5#0,!

A*I!29!+J!01/%0$!%'89/1-.!0'!'(-!5#0,!)?!29!+J!01/%0$!KL-71#(#!-0!/6=:!

AIIMN:!5,#%,! 6#4-6;!2#(.! /! $8/66-1!(&82-1!'3! $,-60-1#(H6#4-! %'896-B-$!

0,/(!0,-!3'18-1!KC/1%/(.!-0!/6=:!?OOMP!Q-<;!/(.!R6/%42&1(:!AIISN=!

+,-! C>D! %'896-B! #$! /6$'! (-%-$$/1;! 0'! 8/#(0/#(! 0-6'8-1-! 6-(70,! 2;!

1-%1&#0#(7! 0,-!+-6?! 4#(/$-! KL/4/./! -0! /6=:! AIITN! /(.!>#3A!5/$! 1-%-(06;!

$,'5(! 0'! #(0-1/%0!5#0,! 0,-!EH0-18#(&$!'3! 0,-!D1$A! $&2&(#0! '3! 0,-!C>D!

%'896-B! KF#1/('! -0! /6=:! AIION=! U$! +-6?! /6$'! 2#(.$! 0,-! $/8-! 9'10#'(! '3!

D1$A:!F#1/('!/(.!%'66-7&-$!91'9'$-.!0,/0!>#3A!/(.!+-6?!8#7,0!%'89-0-!

5#0,!-/%,!'0,-1!3'1!2#(.#(7!0'!C>D!KF#1/('!-0!/6=:!AIION=!V&10,-18'1-:!

C>D! 6'%/6#W/0#'(! /0! 0-6'8-1-$! #$! 1-.&%-.! #(! !"#$%! %-66$! %'89/1-.! 0'!

5#6.H0;9-! %-66$! KF#1/('! -0! /6=:! AIION:! 1/#$#(7! 0,-! 9'$$#2#6#0;! 0,/0! +-6?:!

/30-1!#0$!C>DH.-9-(.-(0!6'/.#(7!'(0'!0-6'8-1#%!-(.$:!%/(!-(,/(%-!C>D!

/%0#<#0;=!U$!C>D!#$!1-X&#1-.!0'!7-(-1/0-!0-6'8-1#%!$#(76-H$01/(.-.!"LU!

K$$"LUN:! 0,#$! +-6?H.-9-(.-(0! 1-7&6/0#'(! '3! C>D! 8#7,0! #(36&-(%-!

1-$-%0#'(!/(.!-6'(7/0#'(!'3! 0-6'8-1#%!-(.$=!F'5-<-1:! 0,-!9,;$#'6'7#%/6!

1-6-</(%-! '3! 0,#$! %'(01'6! 5/$! &(4('5(=! R;! $0&.;#(7! 0,-! -33-%0$! '(!

0-6'8-1-!91'%-$$#(7!/(.!-6'(7/0#'(!'3! 0,-! 6/%4!'3!+-6?! %'89/1-.!5#0,!

0,-! -33-%0$! '3! 0,-! .'8#(/(0! +-6?H,;OIO! </1#/(0:! 5-! 91'<#.-! -<#.-(%-!

0,/0!+-6?!#$!%1&%#/6!3'1!%'&(0-1/%0#(7!>#3AH.-9-(.-(0!(-7/0#<-!1-7&6/0#'(!

'3!0-6'8-1-!1-$-%0#'(!/(.!-6'(7/0#'(=!
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+,! $-'.! /-0/! /-,! 10%2! '3! 4,156! .-#%-! #$! 2('.(! /'! %0&$,! /,1'7,8,!

$-'8/,(#(9! :;8,,(.,11! ,/! 01<6! 5==>?6! @,%8,0$,$! A'/-! BCDE@,F,(@,(/!

8,$,%/#'(! 0/! 0! "GH! ,(@! %088I#(9! /,1'7,8#%! 8,F,0/$! 0(@! /-,! 07'&(/! '3!

$$"JK! 3'870/#'(! 0/! (0/#L,! /,1'7,8,$<! 4'9,/-,8! .#/-! /-,! ('/#'(! /-0/!

BCD!0$$'%#0/#'(!0/!/,1'7,8,$!#$!#7F0#8,@!AI!/-,!10%2!'3!4,15!:M#80('!,/!

01<6!NOO=?6!/-,$,!@0/0!#(@#%0/,!/-0/!4,156!'(%,!1'0@,@!'(/'!"JK!,(@$!AI!

BCD6! 8,9&10/,$! >PEQP! (&%1,'1I/#%! @,980@0/#'(! '3! /,1'7,8,! ,(@$! AI!

F8'7'/#(9!BCD!0%/#L#/I<!4-#$! 8'1,!'3!4,15! #$!('/! 8,$/8#%/,@! /'! /,1'7,8,!

,(@$6! 0$! /-,! 10%2! '3! 4,15! .0$! $-'.(! /'! $1#9-/1I! #7F0#8! 9,(,80/#'(! '3!

$$"JK!01$'!0/!#(/80%-8'7'$'701!"GH$!:B0(/#,8'!,/!01<6!NOOR?<!

S'($#$/,(/!.#/-!0!8'1,!'3!4,15!#(!8,9&10/#(9!/,1'7,8,!,(@!8,$,%/#'(6!/-,!

!"#$%&'()(* 7&/0/#'(6! .-#%-! %0&$,$! /,1'7,80$,E@,F,(@,(/! /,1'7,8,!

'L,8,1'(90/#'(6! #(%8,0$,$! /-,! 07'&(/! '3! $$"JK! 0/! /,1'7,8,$<! 4-#$!

#(%8,0$,! A,%'7,$! 0FF08,(/! ,L,(! #(! /-,! 0A$,(%,! '3! /,1'7,80$,6!

#(@#%0/#(9! /-0/! #/! #$! @&,! /'! 0(! ,(-0(%,@! 8,$,%/#'(! 80/-,8! /-0(! /'!

/,1'7,80$,! 0%/#'(<!B'8,'L,86! /-,!!"#$%&'()(*7&/0/#'(! 0%%,1,80/,$! /-,!

'($,/! '3! $,(,$%,(%,! '3! /,1'7,80$,E(,90/#L,! %,11$<! K$! /,1'7,8#%! $$"JK!

-0$! A,,(! F8'F'$,@! /'! /8#99,8! $,(,$%,(%,! :KA@0110-! ,/! 01<6! NOO=?6! /-#$!

3#(@#(9! 3&8/-,8! $&FF'8/$! /-,! -IF'/-,$#$! /-0/! /-,! 4,15E-I=O=! L08#0(/!

,(-0(%,$!(&%1,'1I/#%!@,980@0/#'(!0/!/,1'7,8,$<!K%%'8@#(91I6! /-,! 10%2!'3!

4,156! .-#%-! 8,@&%,$! /-,! 07'&(/! '3! /,1'7,8#%! $$"JK6! 0//,(&0/,$! /-,!

$,(,$%,(%,!F-,('/IF,!'3!/,1'7,80$,E(,90/#L,!%,11$!:C#/%-#,!,/!01<6!5===T!

;0'!,/!01<6!NO5O?<!

M'.! @',$! 4,15E-I=O=! ,(-0(%,! /,1'7,8,! F8'%,$$#(9! 0(@! ,1'(90/#'(U!

H'/-! /-,! ,(-0(%,@! 8,$,%/#'(! 0(@! ,1'(90/#'(!'3!!"#$%*&'()(*/,1'7,8,$!

8,V&#8,!4,15E-I=O=!2#(0$,!0%/#L#/I6!3&8/-,8!%'(3#87#(9!/-0/!4,15!0%/$!0$!

0!2#(0$,!0/!/,1'7,8,$!:B011'8I!0(@!W,/,$6!NOOO?<!X#2,!7'$/!'3!/-,!'/-,8!
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+,-./01!234#3(5$!5035!6,!7'&(8!91!2#45&,!'7!50,#4!39#-#51!5'!$&::4,$$!50,!

01:,4$,($#5#2#51! 5'! ;,('5'<#%! 3;,(5$! '7! !"#$%! %,--$=! 50,! +,-./01>?>!

234#3(5!03$!,(03(%,8!@#(3$,!3%5#2#51!&'()&*+,(%'A:34,8!5'!6#-8/51:,!+,-.!

BC3-8'! ,5! 3-D=! E??)FD! G'6,2,4=! '(-1! 50,! +,-./01>?>! 234#3(5! %'(7,4$! 3!

$54#@#(;! 5,-'A,4,! '2,4,-'(;35#'(! :0,('51:,! BC3-8'! ,5! 3-D=! E??)F=!

#A:-1#(;! 5035! 50#$! :0,('51:,! %3(('5! 9,! ,(5#4,-1! 3$%4#9,8! 5'! 50,! 0#;0!

+,-./01>?>!@#(3$,!3%5#2#51D!

+,-./01>?>!#$!A'4,!4'9&$5-1!3$$'%#35,8!503(!6#-8/51:,!+,-.!5'!"HC!,(8$!

%3441#(;!5,-'A,4#%!4,:,35$!8&4#(;!9'50!50,!I.!3(8!IE!%,--!%1%-,!:03$,$=!

-#@,-1!-,38#(;!5'!#(%4,3$,8!JKL!3(8!M$5.!:,4$#$5,(%,!35!5,-'A,4#%!,(8$D!

N(!73%5=!50,!3A'&(5$!'7!J4,..!3(8!M$5.!9'&(8!5'!5,-'A,4#%!"OP!,(8$!34,!

0#;0,4! #(! -./$012343( %,--$! 503(! 6#-8/51:,! %,--$D! Q0#-,! ,(03(%,8! JKL!

3$$'%#35#'(! %'&-8! ,<:-3#(! 50,! #(%4,3$,8! ,77#%#,(%1! '7! -./$012343(

5,-'A,4,!4,$,%5#'(=!$539#-#R35#'(!'7!M$5.!9#(8#(;!5'!5,-'A,4#%!,(8$!A31!

3%%'&(5! 7'4! 50,!'2,4,-'(;35#'(!'7!-./$012343(5,-'A,4,$D!C,%3&$,!JKL!

#$! 4,S&#4,8! 5'! -'38! +,-.! '(5'! "OP! ,(8$! BO3@383! ,5! 3-D=! E??TF! 3(8! 5'!

$&::'45! +,-./01>?>! 3%5#2#5#,$=! 50#$! 4'9&$5! +,-./01>?>! 3$$'%#35#'(! 5'!

5,-'A,4,$!A31!9,!8&,!5'!3(!#(%4,3$,8!39#-#51!'7!+,-./01>?>!5'! #(5,43%5!

6#50! JKL! %'A:34,8! 5'! 6#-8/51:,! +,-.=! 3$! 3-$'! $&;;,$5,8! 91! 50,!

8'A#(3(5!,77,%5$!'7!50,!-./$012343(3--,-,D!U(7'45&(35,-1=!6,!032,!$'!734!

9,,(! &(39-,! 5'! %'/#AA&(':4,%#:#535,! +,-.! 6#50! JKL! 5'! 3$$,$$! 50#$!

:'$$#9#-#51D!

N(! 50,! 7#4$5! :345! '7! 50#$! 50,$#$! 6,! 4,:'45,8! 5035! JKL/8,:,(8,(5!

;,(,435#'(!'7! $$"OP!35! 5,-'A,4,$! #$!:4,2,(5,8!91!K#7E!8&4#(;!9'50!I.!

3(8! IED! V(! 50,! %'(54341=! (,#50,4! :4'%,$$#(;! ('4! ,-'(;35#'(! '7! -./$0

12343( 5,-'A,4,$! #$! #(0#9#5,8! 91! K#7E=! #(8#%35#(;! 3! 73#-&4,! '7! K#7E! 5'!

%'&(5,43%5!JKL! 3%5#2#51! #(! 50,! :4,$,(%,! '7! 50,! +,-./01>?>! 234#3(5D! P$!
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*#+,! -.$! /00(! 12'1'$03! 4'! %'51040! 6#4-! 7089! +'2! /#(3#(:! 4'! ;*<!

=>#2.('!04!.8?@!,AABC@!4-0!3'5#(.(4!7089D-EBAB!F.2#.(4!5#:-4!0$%.10!4-0!

*#+,D503#.403!(0:.4#F0!%'(42'8!/E!/#(3#(:!4'!;*<!5'20!0++#%#0(48E!4-.(!

6#83D4E10! 7089?! G0%.&$0! 7089! 0H024$! .! 1'$#4#F0D+003/.%I! 8''1! '(!;*<@!

4-#$! 2'/&$4! 7089D-EBAB! 20%2&#450(4! 5.E! #(! 4&2(! $4./#8#J0! ;*<!

.$$'%#.4#'(!4'!408'502#%!0(3$@!1'$$#/8E!4-2'&:-!1-'$1-'2E8.4#'(!0F0(4$?!

7-0! .%4#'(! '+! 7089D-EBAB! #$! ('4! 20$42#%403! 4'! 408'502#%! 0(3$@! .$! 7089D

-EBAB!.8$'!0(-.(%0$!20$0%4#'(!.4!#(42.%-2'5'$'5.8!"KG$!=G.83'!04!.8?@!

,AA)C?! >'60F02@! 4-#$! 7089D-EBAB! +&(%4#'(! #$! 20$42#%403! 4'! 4-0! L,! %088!

%E%80!1-.$0@!$#(%0!;*<D3010(30(4!20$0%4#'(! #(!L9!=6-0(!M3I9!.%4#F#4E!

#$!8'6C!#$!%'&(402.%403!/E!NI&@!6-#%-!0H024$!4-#$!#(-#/#4'2E!2'80!'(8E!#(!

L9!=M802#%#!04!.8?@!,AA)C?!7-#$!#(./#8#4E!3'0$!('4!120F0(4!7089D-EBAB!+2'5!

0(-.(%#(:! ;*<D3010(30(4! 20$0%4#'(! .4! 408'5020$@! /0%.&$0@! .$!

120F#'&$8E!30$%2#/03@!NI&!12'40%4$!4-05!5.#(8E!+2'5!OH'9!.(3!('4!+2'5!

;*<?! P(4020$4#(:8E@! 4-0! 20$0%4#'(! I#(04#%$! '+! "KG! 0(3$! #(! L9D.220$403!

6#83D4E10! %088$! #$! $#5#8.2! 4'! 4-.4! '%%&22#(:! .4! .(! >QD408'5020! #(! L9D

.220$403! !"#$%&'()(* %088$! =%'51.20! R#:&20! 9A! .(3! 99C?! R&24-025'20@!

4-0!.5'&(4!'+!;*<!/'&(3!.!"KG!#(!6#83D4E10!%088$!#$!$#5#8.2!4'!4-0!;*<!

.5'&(4! 4-.4! #$! 20%2&#403! .4! .(! .24#+#%#.8! 408'5020! #(! !"#$%&'()(* %088$?!

7-&$@! 4-0! 3#++020(%0! #(! 4025$! '+! $$"ST! :0(02.4#'(! .4! "KG$! F02$&$!

408'502#%!"ST!0(3$!.110.2$!4'!208E!'(!*#+,D503#.403!#(-#/#4#'(!'+!7089!

.(3@!-0(%0@!'+!;*<!.%4#F#4E?!

7-&$@! 4-0! 0F#30(%0$! 120$0(403! $'! +.2! $&::0$4! .! 5'308! #(! 6-#%-! 4-0!

20:&8.4#'(! '+! 408'5020!12'%0$$#(:! .(3! 08'(:.4#'(! .110.2$! 4'! 208E! '(! .!

/.8.(%0! /04600(! 7089! .(3! *#+,! .%4#F#4#0$?! T$! 7089! -E102.%4#F.4#'(! %.(!

#512'F0!/'4-!408'5020!20$0%4#'(!.(3!408'502.$0!.%4#'(@!*#+,D3010(30(4!

#(-#/#4#'(!'+!7089U;*<!+&(%4#'(!.4!408'5020$!#$!#51'24.(4!4'!0($&20!4-0!
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+,#(-.(,(%.! '/! -.0'+.1.! #2.(-#-3! 43! 0#+#-#(5! $$"67! 5.(.1,-#'(! ,(2!

.0'(5,-#'(8! 9(! %'(-1,$-:! $&%;! ,! %'(-1'0! ,<<.,1$! -'! 4.! 2#$<.($,40.! ,-!
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#*+!7-*$#'*)!DE!>FG!H%#)$!%C$&#7$I!JE!>FG!9%9$-*%!#*+!2E!:>FG!#+%*'*%;!

?@A! :5)$! 6%! )599(%:%*$%+! K'$,! JL! >(57-)%! 3?@A04I! JL! &#88'*-)%!

3?@AM&#84I! JL! &#88'*-)%! #*+! DL! -&! JL! >#(#7$-)%! 3?@AM&#8M>#(4! #)!

7#&6-*!)-5&7%;!N-&!#((! $,%!%C9%&':%*$)!+-*%!K'$,!/7',";G6%6#7%(()!?@A!

K#)!)599(%:%*$%+!K'$,!OL!>(H7%&-(I!JL!(#7$'7!#7'+I!#*+!E;E2L!>(57-)%!

-&!K'$,!OL!>(H7%&-(I!JL!(#7$'7!#7'+I!#*+!JL!>#(#7$-)%;!

!?@AB6#)%+! )%(%7$'=%! :%+'#! #&%! -6$#'*%+! '*7(5+'*>! PEE! µ>F:G! QPDRI!

OEE!µ>F:G!,H>&-:'7'*BS!-&!DEE!µ>F:G!*-5&)%-$&'7'*;!T-('+!:%+'#!#&%!

-6$#'*%+! '*7(5+'*>! JL! #>#&;! T$-7U! )-(5$'-*)! #&%! 2EL! >(57-)%I! OEL!

&#88'*-)%I!OEL!>#(#7$-)%I!RE!:>F:G!QPDRI!2E!:>F:G!1H>&-:'7'*BS!#*+!

2E!:>F:G!V-5&)%-$&'7'*;!?@A!#*+!>(57-)%!)$-7U!)-(5$'-*!#&%!#5$-7(#=%B

)$%&'('W%+! #*+! )$-&%+! #$! XY;! T5>#&)! #*+! #*$'6'-$'7)! )$-7U! )-(5$'-*)! #&%!

)$%&'('W%+!6H!:'7&-B8'($&#$'-*!#*+!)$-&%+!#$!XY!#*+!PZ[!&%)9%7$'=%(H;!
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0121! 304*$,%$'5!2-67(%$%8! ')! $,%!6'*'6#(!9&-:$,!6%+'#! ;-&!!"#$%&%'()(*%!

#*+! 5-*$#'*)! <1/! 9=>! ?@A! 3:'$,-B$! #6'*-#5'+)8C! D! 9=>! #66-*'B6!

)B(7,#$%C! EFF6"! '*-)'$-(C! ED!69=>! B&#5'(C! ED!69=>! #+%*'*%C! ED!69=>!

,4)$'+'*%C! ED! 69=>! (%B5'*%C! ED! 69=>! $&47$-7,#*1! 0121! 5#*! G%!

)B77(%6%*$%+! :'$,! +&-7H-B$! )-(B$'-*! 3EF! 69=>! #&9'*'*%C! IF! 69=>!

')-(%B5'*%C! JF! 69=>! (4)'*%C! <F! 69=>! 6%$,'-*'*%C! IF! 69=>!

7,%*4(#(#*'*%C!DF!69=>!$4&-)'*%8!G#)%+!-*!4%#)$!)$&#'*)!&%KB'&%6%*$)1!

L';;%&%*$!5#&G-*!)-B&5%)!5#*!G%!B)%+!#)!'*!&'5,!6%+'#!3EM!9(B5-)%C!EM!

&#;;'*-)%! -&! EM! &#;;'*-)%! #*+! <M! 9#(#5$-)%81! N*%! -&%! 6-&%!

#6'*-#5'+=G#)%!5#*!G%!-6'$$%+!$-!,#O%!0121HG#)%+!)%(%5$'O%!6%+'#!3%191!

0121HB&#!')!0121!(#5P'*9!B&#5'(81!0-('+!6%+'#!#&%!-G$#'*%+!G4!'*5(B+'*9!EM!

#9#&1!0$-5P!)-(B$'-*)!#&%!</!9=>!?@A!Q!DF!9=>!#66-*'B6!)B(7,#$%!3-&!

<F9=>! 6-*-)-+'5! 9(B$#6'5! #5'+8C! D! 9=>! B&#5'(C! D! 9=>! #+%*'*%C! D! 9=>!

,4)$'+'*%C! D! 9=>! (%B5'*%C! D! 9=>! $&47$-7,#*C! <FFR! +&-7! -B$! )-(B$'-*! 3E!

9=>! #&9'*'*%C! I! 9=>! ')-(%B5'*%C! J! 9=>! (4)'*%C! <! 9=>! 6%$,'-*'*%C! I! 9=>!

7,%*4(#(#*'*%C!D!9=>!$4&-)'*%8C!EF6"!'*-)'$-(1!S((!-;!$,%)%!)-(B$'-*)!#&%!

)$%&'('T%+!G4!6'5&-H;'($&#$'-*!#*+!)$-&%+!#$!JU21!

VA!)7-&B(#$'-*!6%+'B6!5-*$#'*)!<W1I!9=>!)-+'B6!#5%$#$%C!<1.!9=>!X2(C!

F1WD! 9=>! "90NJC! <1E! 9=>! @#2(1! 7Y! ')! #+ZB)$%+! $-! /1F1! [-! -G$#'*! )-('+!

6%+'B6!'*5(B+%!EM!#9#&1!!!

DH\-S!6%+'B6!')!-G$#'*%+!'*5(B+'*9!<!9=>!DH\-SC!DF!69=>!B&#5'(!$-!0121!

6%+'B61!0-('+!6%+'B6!5-*$#'*)!EM!#9#&1!

!

!"#$%&'#"#$%&##

>L! ')! $,%! )$#*+#&+!9&-:$,!6%+'B6! ;-&!+"#$,-(1! >L!6%+'B6!5-*$#'*)!<F!

9=>! $&47$-*%C! D! 9=>! 4%#)$! %]$&#5$! #*+! D! 9=>! @#2(1! 0-('+! 6%+'B6! ')!



!

!

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

!

! !

!
./!

!

! !

-0$#'*%+!01! '*2(3+'*4!56!#4#&7!89:;<=!)%(%2$'>%!<%+'3<! ')!-0$#'*%+!

'*2(3+'*4! ?@! µ4A<8! #<='2'(('*7! ;<='2'(('*! )$-2B! )-(3$'-*! CD7?! 4A8E! ')!

)$%&'('F%+!01!<'2&-GH'($&#$'-*!#*+!)$-&%+!#$!IJK7!

!

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

!

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

;4#&-)%! 4%(! %(2$&-=,-&%)')! ')! $,%! <-)$! %#)1! #*+! 2-<<-*! L#1! -H!

)%=#&#$'*4! #*+! #*#(1F'*4! 9M;! <-(%23(%)7! N,')! $%2,*'O3%! #((-L)! $,%!

)%=#&#$'-*!-H!9M;!H&#4<%*$)!0#)%+!-*!$,%'&!+'HH%&%*$!<-(%23(#&!L%'4,$7!

N,%!=3&=-)%!-H!$,')!$%2,*'O3%!<'4,$!0%!$-!>')3#('F%!$,%!9M;P!$-!O3#*$'H1!

'$!-&!$-!')-(#$%!#!=#&$'23(#&!9M;!H&#4<%*$7!N,%!9M;!')!>')3#('F%+!01!$,%!

#++'$'-*!'*!$,%!4%(!-H!%$,'+'3<!0&-<'+%7!

;4#&-)%!=-L+%&!')!<'Q%+!L'$,!N;R!CN&')G;2%$#$%AR9N;E!-&!NSR!03HH%&)!

CN&')P! 0-&'2! #2'+P! R9N;! =,/7@E! $-! $,%! +%)'&%+! 2-*2%*$&#$'-*P! #*+! $,%!

)-(3$'-*!')!0-'(%+7!"-)$!4%()!#&%!<#+%!0%$L%%*!@7/6!#*+!D6!#4#&-)%7!;!

@7/6!4%(!L'((! ),-L!4--+! &%)-(3$'-*! -H! (#&4%!9M;! H&#4<%*$)! C?G5@!T0E!

#*+!#!D6!4%(!L'((!),-L!4--+!&%)-(3$'-*!H-&!)<#((!H&#4<%*$)!C@7DG5!T0E7!

R$,'+'3<!0&-<'+%!')!#++%+!$-!$,%!4%(!#$!#!H'*#(!2-*2%*$&#$'-*!-H!5!µ4A<8!

$-!H#2'('$#$%!>')3#('F#$'-*!-H!9M;!#H$%&!%(%2$&-=,-&%)')7!;H$%&!2--('*4!$,%!

)-(3$'-*! $-! #0-3$! U@JKP! '$! ')! =-3&%+! '*$-! #! 2#)$'*4! $&#1! 2-*$#'*'*4! #!

)#<=(%!2-<0!#*+!#((-L%+!$-!)-('+'H1!#$!VN!-&!#$!IJK7!N,%!2-<0!')!$,%*!

&%<->%+!#*+!$,%!4%(!')!=(#2%+!'*$-!#*!%(%2$&-=,-&%)')!2,#<0%&!#*+!W3)$!

2->%&%+!L'$,!$,%!03HH%&!CN;R!-&!NSRE7!X#<=(%!#&%!(-#+%+!$-4%$,%&!L'$,!

(-#+'*4! 03HH%&! C@7@?6!0&-<-G=,%*-(! 0(3%! #*+!?6!4(12%&-(E7! ;!<#&B%&!
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/-*$#'*'*0! 123! 4&#05%*$)! -4! 6*-7*! (%*0$,! #*+! /-*/%*$&#$'-*! ')!

0%*%&#((8! (-#+%+! '*! 9#&#((%(! $-! +%$%&5'*%! )':%! #*+! ;<#*$'$8! -4! 123!

4&#05%*$)!'*!$,%!)#59(%)=!!!

!

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

>89%! ??! %*+-*</(%#)%)! @#()-! 6*-7*! #)! &%)$&'/$'-*! %*+-*</%#)%)! -&!

&%)$&'/$'-*! %*:85%)A! /<$! 123! 5-(%/<(%)! #$! +%4'*%+! 9-)'$'-*)! /(-)%! $-!

$,%'&! &%/-0*'$'-*)! )%;<%*/%)! '*! #! &%#/$'-*! 6*-7*! #)! %*:85#$'/!

+'0%)$'-*=!>,%8!9&-+</%!+')/&%$%!123!4&#05%*$)! $,#$!/#*!B%!)%9#&#$%+!

B8!#0#&-)%!0%(!%(%/$&-9,-&%)')C!0%*%&#$'*0!+')$'*/$!0%(!B#*+'*0!9#$$%&*)=!

D-&! $,%)%! &%#)-*)! $,%8! #&%! <)%+! 4-&! 123! #*#(8)')! #*+! 0%*%! /(-*'*0=!

E%)$&'/$'-*! %*:85%)! #&%! 0%*%&#((8! )$-&%+! #$! FGHIJ! '*! #! )-(<$'-*!

/-*$#'*'*0! KHL! 0(8/%&-(C! '*! 7,'/,! $,%8! #&%! )$#B(%! B<$! *-$! #/$'M%=!

N(8/%&-(! /-*/%*$&#$'-*! '*! $,%! &%#/$'-*! 5'O$<&%! 5<)$! B%! B%(-7! KL! '*!

-&+%&!$-!#((-7!%*:85#$'/!&%#/$'-*!$-!-//<&=!>,%8!0%*%&#((8!7-&6!#$!PQIJ!

7'$,! )-5%! %O/%9$'-*)! @%=0=! 39#?! #/$'M'$8! ')!5#O'5#(! #$! GKIJA! #*+! $,%8!

5<)$! B%! )<99(%5%*$%+! 7'$,! #! &%#/$'-*! B<44%&! 9&-M'+%+! B8! $,%!

5#*<4#/$<&%&C! #*+! '*! )-5%! /#)%)! 7'$,! R-M'*! S%&<5! 3(B<5'*=!T%! <)%!

&%)$&'/$'-*!%*+-*</(%#)%)!9<&/,#)%+!4&-5!2UR=!

!

/)-01#&.$#!23.'*!"#.(%')*!4/2"5 

VJE! #((-7)! $-! -B$#'*! ,'0,! /-98!*<5B%&! -4! #! )9%/'4'/!123! 4&#05%*$! -4!

'*$%&%)$!)$#&$'*0!4&-5!M%&8!(-7!;<#*$'$8!-4!123!4&#05%*$=!>,%!&%#/$'-*!

')! +'&%/$%+! $-! #! )9%/'4'/! 123! 4&#05%*$! B8! <)'*0! #! /-<9(%! -4!

-('0-*</(%-$'+%)! 4(#*6'*0! $,%! 123! )%;<%*/%! -4! '*$%&%)$=! >,%)%!
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-('0-*12(%-$'+%)!3-&4!#)!5&'6%&)!7-&!$,%!89:!5-(;6%&#)%<!=,%!&%#2$'-*!

2-*)')$)! -7! #! *16>%&! -7! 5-(;6%&'?#$'-*! 2;2(%)! 3,'2,! #&%! >#)%+! -*! @!

6#'*!$%65%&#$1&%A+%5%*+%*$!)$%5)B!+%*#$1&#$'-*!-7!89:!C3,'2,!-221&!

-D%&! E/FGHI! 5&'6%&! #**%#('*0! $-! 89:! C$;5'2#((;! $#4%! 5(#2%! #$! JKAKKFG!

+%5%*+'*0!-*!5&'6%&!2,#&#2$%&')$'2HI! );*$,%)')!-7! $,%!89:!)%L1%*2%!-7!

'*$%&%)$!>;!#!$,%&6-5,'('2!89:!5-(;6%&#)%!C3,'2,!1)1#((;!3-&4)!#$!MN!

-&!OPFGH<!8'77%&%*$!5-(;6%&#)%)!3'$,!+'77%&%*$!5&-5%&$'%)!C5&-2%))'D'$;I!

7'+%('$;I! 3-&4'*0! $%65%&#$1&%I! %$2H! #&%! 2-66%&2'#((;! #D#'(#>(%! #*+!

)1'$#>(%! 7-&! +'77%&%*$! 51&5-)%<! =#L! 5-(;6%&#)%! 3-&4)! #$! OPFG! #*+! ')!

0%*%&#((;!1)%+!7-&!#*#(;$'2#(!QGR<!Q-(;6%&#)%)!3'$,!,'0,%&! 7'+%('$;! ('4%!

Q7S!#*+!TU9=!5-(;6%&#)%)I!3,'2,!3-&4!&%)5%2$'D%(;!#$!MN!#*+!OPFGI!#&%!

0%*%&#((;!%65(-;%+!3,%*!.//V!5-(;6%&'?#$'-*!#221&#2;!')!&%L1'&%+<!

=,%! $;5'2#(!K/!µW!QGR!6'S$1&%!2-*$#'*)!.µW!-7! $%65(#$%!89:I!/<K!6"!

%#2,!5&'6%&I!P//6"!+9=Q)I!K!µW!-7!./X!R%#2$'-*!Y177%&I!.6"!"0G(PI!.A

P!Z!89:!5-(;6%&#)%!#*+!3#$%&!$-!K/!µW<!=,%!$;5'2#(!2;2(%A5&-0&#6!7-&!#!

&%#2$'-*! ')B! .<! @[! +%*#$1&#$'-*! #$! EJAEKFG\! P<! @/]! +%*#$1&#$'-*! #$! EJA

EKFG\! @<! @/]! #**%#('*0! #$! 5&'6%&)! =6! C6%($'*0! $%65%&#$1&%H\! J<! .[!

5-(;6%&'?#$'-*! 5%&! ^>! #$! MN! -&! OPFG! C+%5%*+'*0! -*! 5-(;6%&#)%H\! K<!

&%5%#$! @/! $'6%)! 7&-6! )$%5! P\! M<! KA./[! 5-(;6%&'?#$'-*! #$! MNAOPFG<! =,%!

2,-'2%!-7!5&'6%&!)%L1%*2%)!+%$%&6'*%)!$,%!3-&4'*0!=6I!3,'2,!+%5%*+)!

-*! $,%! (%*0$,! CWH! #*+!_GV!2-*$%*$! -7! $,%! -('0-*12(%-$'+%)! #*+! 2#*!>%!

2#(21(#$%+!#)!7-((-3)B!=6!`!KE<E!a!/<J.C_GVH!b!MOKcW<!

!

"#$%&'(!)*+!,-./$0.'12!3/1&!!"#$%&'!

"#$#%&'%(!)*#+#$,-!!!"#$%&!2%(()!CP6(!-D%&*'0,$!21($1&%H!#&%!,#&D%)$%+!>;!

2%*$&'710#$'-*!#*+!&%)1)5%*+%+!'*!K//!µW!d=U=!>177%&!CNV!)12&-)%I!KV!
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012034!56.//7!8/9"!:;0<7!8/9"!0&')6=>(7!?=!@AB!C#D$%&'#(!D%((!E#((!')!

+'F%)$%+! G-'('*F! $,%! )#9?(%! H-&! I! 9'*J$%)! E'$,! .! 9FK9L! (M)-NM9%B!

>%((J(#&! '9?J&'$'%)! #&%! &%9-O%+! GM! D%*$&'HJF#$'-*! #*+! ;4<! ')!

?&%D'?'$#$%+! E'$,! ')-?&-?#*-(! #*+! &%)J)?%*+%+! '*! $,%! #??&-?&'#$%!

O-(J9%!-H!E#$%&!-&!0:B!

"#$%&'!()*+,'-.!P%%!Q2<?&%?!P?'*!"'*'?&%?!R'$!,#*+G--SB!

!

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

;=8#! D-9?%$%*$! D%(()! #&%! $,#E%+! -*! 'D%B! 0,%*7! 8/6.//! µL! D%(()! #&%!

'*DJG#$%+! T/! 9'*J$%)! '*! 'D%! E'$,! .! µL! ?(#)9'+! ;4<B! >%(()! #&%! $,%*!

)JGU%D$%+! $-!,%#$! ),-DS!#$!TVW>! H-&!T/! )%D-*+)!#*+! $,%*! '*DJG#$%+!-*!

'D%!H-&!I!9'*J$%)B!X'*#((M7!Y//!µL!L;!#&%!#++%+!$-!$,%!$JG%!#*+!D%(()!#&%!

'*DJG#$%+! T/! 9'*J$%)! #$! TVW>! $-! #((-E! %Z?&%))'-*! -H! #9?'D'(('*!

&%)')$#*D%B!>%(()!#&%!$,%*!?(#$%+!-*!L;[#9?!#*+!-O%&*'F,$!'*DJG#$%+!#$!

TVW>B!

!

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

\:];!%Z?-*%*$'#((M!F&-E'*F!M%#)$!D%(()!#&%!,#&O%)$%+!GM!D%*$&'HJF#$'-*!

#*+!E#),%+!E'$,!/78!9L!."!('$,'J9!#D%$#$%!^L'<DA!?=!VB8B!>%(()!#&%!$,%*!

&%)J)?%*+%+!'*!."!L'<D!?=!VB8!$-!-G$#'*!#!D%(()KL'<D!._.!)-(J$'-*B!.I!µL!

D%(()KL'<D! #&%! '*DJG#$%+! T/6`8! 9'*J$%)! #$! 10! E'$,! `8! µL! 8/a! ]:b!

^]-(M:$,M(%*%6b(MD-(A!TT8/7!`!µL!D#&&'%&!;4<!^)#(9-*!)?%&9!;4<A!#*+!

.6`!µL!;4<!-H!'*$%&%)$!^+-JG(%!%#D,!cJ#*$'$M!E,%*!$&#*)H-&9!E'$,!]>1!

?&-+JD$)AB!<H$%&!#++'$'-*!-H!d!µL!d/a!F(MD%&-(!D%(()!#&%!'*DJG#$%+!#$!10!
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1-&!2/345!6'*7$%)8!,%#$3),-9:%+!#$!40;<!1-&!53./!6'*7$%)!#*+!=(#$%+!-*!

$,%!#==&-=&'#$%!)%(%9$'>%!6%+'76?!

!

"#$%&'$()*!)+!,-&.$!/-*)0('!123!45--*,!,-&.$!123!6%-6.7!

@%#)$! 9%(()! #&%! ,#&>%)$%+! 1&-6! ->%&*'A,$! 97($7&%)! BC! 9%*$&'17A#$'-*8!

D#),%+!D'$,!.!6E!-1!/?F"!)-&BC$-(!/?."!GHIJ!=K!L?5!#*+!&%)7)=%*+%+!

'*! /?4! 6E! -1! $,%! )#6%! )-(7$'-*! )7==(%6%*$%+! D'$,! .46"! β3

6%&9#=$-%$,#*-(?!@%#)$!9%((!D#((!')!+'A%)$%+!BC!45!6'*7$%)!'*97B#$'-*!#$!

2L;<!D'$,!/?4!6AM6E!.//I!N'6-('#)%?!O=,%&-=(#)$)!#&%!,#&>%)$%+!BC!2/!

)%9-*+)!9%*$&'17A#$'-*!#*+!&%)7)=%*+%+!'*!4//!µE!IG?!J1$%&!#++'$'-*!-1!

F/! µE! -1! #! )-(7$'-*! 9-*$#'*'*A! GHIJ! =K! P?58! I&')! B#)%! #*+! OHO8!

)=,%&-=(#)$)!#&%!'*97B#$%+!2/!6'*7$%)!#$!Q5;<?!O#6=(%)!#&%!:%=$!-*!'9%!

1-&! .! ,-7&! 1-((-D'*A! #++'$'-*! -1! P/! µE! 5"! =-$#))'76! #9%$#$%?! <%((!

&%)'+7%)! #&%! %('6'*#$%+! BC! .5! 6'*7$%)! 9%*$&'17A#$'-*! #$! 4;<?! HRJ! ')!
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,<<D6D3&!D&!VDV3!%#Y=D%#(!+T;!H%D9,(#!,&<!+T;!H3.F9#%,(#(!,.H-,!,&<!

<#.6,1!K#..!!!/!ZNXMZXX1!

+D#<#/!81O1/!,&<!:366('-.D&>/!+1R1!@NSS)C1!R[3&='.#,(#!,'6DVD6F!D(!%#Y=D%#<!

$3%!(#Y=#&'#!,<<D6D3&!,&<!K<')XH!.3,<D&>!,6!,!<#!&3V3!6#.39#%#1!K=%%1!

JD3.1!##/!)XXLM)XWS1!

+D3&&#/!\1/!,&<!Q#..D&>#%/!"1O1!@)AALC1!K#..!'F'.#7%#>=.,6#<!>#&#%,6D3&!3$!

(D&>.#7(6%,&<#<! :7%D'-! +T;! D&! 6-#! ,E(#&'#! 3$! 6#.39#%,(#1! ?%3'1! T,6.1!

;',<1!8'D1!]181;1!!"/!)XASNM)XASZ1!

R<^,%<(/! "1O1/! J#&6.#F/! T1O1/! ,&<! K,%%/! ;101! @)AAAC1! ;! ",<X7",<NL!

'39H.#[! %#(H3&<(! 63! +T;! <,9,>#! D&<#H#&<#&6.F! 3$! 36-#%! '-#'GH3D&6!

H%36#D&(1!T,61!K#..!JD3.1!#/!XAXMXAB1!

RV,&(/!8151/!,&<!P=&<E.,</!_1!@)AAAC1!R(6)!,&<!K<')X!,(!'39#<D,63%(!3$!

6#.39#%,(#!,''#((1!8'D#&'#!$%&/!))ZM)NS1!

`,.'G/! O1/! K3,6#(/! O1/! ,&<! O,'G(3&/! 81?1! @NSS*C1! K3&(#%V#<! 93<#(! 3$!

%#'%=D69#&6!3$!;40/!;4"!,&<!+T;7?5'(!63!(D6#(!3$!+T;!<,9,>#1!T,6=%#!

'"'/!LS*ML))1!

`,=%#/!_1/!K3=.3&/!81/!a,%<F/!O1/!,&<!:b.D/!_1!@NS)SC1!K<')X!,&<!6#.39#%,(#!

ED&<! 6-%3=>-! <D$$#%#&6!9#'-,&D(9(! ,6! 6-#! .,>>D&>7! ,&<! .#,<D&>7(6%,&<!

6#.39#%#(1!03.1!K#..!"%/!BWNMB*N1!

`D(-#%/! 4181/! 4,>>,%6/! ;151?1/! ,&<! c,GD,&/! _1;1! @NSSWC1! K#..! 'F'.#7

<#H#&<#&6! %#>=.,6D3&!3$! F#,(6! 6#.39#%,(#!EF!5=1!T,61! 86%='61!03.1!JD3.1!

##/!))ABM)NS*1!

`%,&'D,/!81/!Q#D((/!"181/!a,&<#/!01?1/!`%#D%#/!"1/!,&<!<d!;<<,!<D!`,>,>&,/!`1!

@NSSLC1! 4#.39#%#! ,&<! 6#.39#%,(#! 93<=.,6D3&! EF! 6-#! 9,99,.D,&!

",<Ae",<)ea=()! +T;7<,9,>#7'-#'GH3D&6! '39H.#[1! K=%%1! JD3.1! #&/!

)**)M)**B1!

`%,&G/! K1O1/! aF<#/!01/! ,&<!:%#D<#%/! K1Q1! @NSSLC1! "#>=.,6D3&! 3$! 6#.39#%#!

#.3&>,6D3&!EF!6-#!'F'.D&7<#H#&<#&6!GD&,(#!K+5)1!03.1!K#..!$'/!WNXMWXN1!
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+,%,(#-!./-!0121(#-!3/-!4(,56,'78-!9/-!.,%1:1;8<.,%6$,(78-!=/-! >7851?1-!

4/-!1&@!A7?1-!=/!B)CCDE/!F8(?8&'?!%6G#(!6$!?H6!(#I1%15G#!8&!J8?%6!1'?8J8?8#(!

6$!K#1(?!.%#))!8&!;8?6?8'!1&@!;#86?8'!%#'6;58&1?86&/!L.MA!N/!!"-!*O)PQ

*OPR/!

S1GG1%@6-! +/-! T1?#%%#,%-! 0/-! U,(1&#GG8-! L/-! A,#&V1%-! +/-! W,#%8@6-! L/-!

X#GG8&2#%-!"/N/-!1&@!U71%?%1&@-!Y/!BPZ))E/!T8J#!'#GG!8;128&2!6$!?#G6;#%1(#!

"0[!@K&1;8'(!%#J#1G(!'#GG! 'K'G#<@#I#&@#&?!'G,(?#%8&2!6$! ?#G6;#%1(#!1?!

#G6&21?8&2!?#G6;#%#(/!.6G/!U#GG!##-!D)CQDP\/!

S16-! 9/-! 46%6-! 4/M/-! Y1('78&8-!./-! M%1,&(?#8&<M1GG#H-! M/-! U#%J1&?#(-! "/M/-!

1&@! T,&@5G1@-! ]/! BPZ)ZE/! 4#G6;#%1(#! %#'%,8?;#&?! 8&! >1''71%6;K'#(!

'#%#J8(81#! 8(! &6?! @#I#&@#&?! 6&! 4#G)<;#@81?#@! I76(I76%KG1?86&! 6$!

U@')^/!S#&#?8'(!!$%-!))O\Q))RC/!

S1%J8:-! M/-! U1%(6&-! ./-! 1&@! 91%?H#GG-! T/! B)CCRE/! >8&2G#<(?%1&@#@! F0[!

1%8(8&2! 1?! ?#G6;#%#(! 8&! '@')^!;,?1&?(!;1K! '6&(?8?,?#! 1! (I#'8$8'! (82&1G!

$6%!?7#!"[FC!'7#':I68&?/!.6G/!U#GG/!M86G/!!&-!*)PDQ*)^D/!

S6,@(6,V81&-! T/=/-! 4,V6&-! U/4/-! 1&@! _1:81&-! ]/[/! BPZZ*E/! >/! '#%#J8(81#!

4#G)I! 1&@!.%#))I! 1%#! %#`,8%#@! $6%! &6%;1G! G#J#G(! 6$! L(?)I! 1&@! L(?PI!

?#G6;#%#!1((6'81?86&/!.6G/!U#GG!'#-!*Z^Q*)Z/!

S%1&@8&-!0/-!F1;6&-!U/-!1&@!U71%56&&#1,-!./!BPZZ)E/!4#&)!$,&'?86&(! 8&!

?#G6;#%#!#&@!I%6?#'?86&!1&@!G#&2?7!%#2,G1?86&!8&!1((6'81?86&!H8?7!>?&)!

1&@!U@')^/!L.MA!N/!'(-!))\^Q))D^/!

S%1&@8&-! 0/-! "##@-! >/a/-! 1&@! U71%56&&#1,-! ./! B)CC\E/! >?&)-! 1! &#H!

>1''71%6;K'#(! '#%#J8(81#! I%6?#8&-! 8(! 8;IG8'1?#@! 8&! ?#G6;#%#! (8V#!

%#2,G1?86&!8&!1((6'81?86&!H8?7!U@')^/!S#&#(!F#J/!!!-!R)PQRP\/!

S%1J#G-! >/-! T1%%8Jb#-!./-! T15%#'`,#-! Y/-! 1&@!X#GG8&2#%-!"/N/! B)CCDE/! 3#1(?!

=,!1(!1!%#2,G1?6%!6$!'7%6;6(6;1G!F0[!#&@!(?%,'?,%#/!>'8#&'#!'$(-!\O)Q

\OO/!

S%##&H#GG-! Y/X/-!=%6&;1G-! >/T/-! Y6%?#%-! >/L/-!S1((#&7,5#%-! N/-!A5#%;18#%-!

M/-!1&@!Y#?#(-!4/F/!B)CCRE/!4LT)-!1!2#&#!8&J6GJ#@!8&!'6&?%6GG8&2!?#G6;#%#!

G#&2?7!8&!>/!'#%#J8(81#-!8(!76;6G626,(!?6!?7#!7,;1&!1?1c81!?#G1&28#'?1(81!

2#&#/!U#GG!$'-!DP^QDPC/!

S%#8@#%-! U/X/-! 1&@! MG1':5,%&-! L/9/! B)CDRE/! a@#&?8$8'1?86&! 6$! 1! (I#'8$8'!

?#G6;#%#!?#%;8&1G!?%1&($#%1(#!1'?8J8?K!8&!4#?%17K;#&1!#c?%1'?(/!U#GG!#)-!

OZRQO)^/!
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+%,$$,-./!0121/!345#67/!81/!"4(#&$,#9:/!;1/!;-6&(#9/!"1<1/!=,6&'.,/!>1/!<4((/!?1/!

6&:! :#! 86&@#/! A1! B)CCCD1! <65569,6&! -#945#%#(! #&:! ,&! 6! 96%@#! :7E9#F!

944E1!3#99!!"/!GHIJG)K1!

?6%:L/!31M1/!;7((#9/!81/!6&:!;.4%#/!21!B)CCND1!>!">O)P,&-#%6'-,&@!E%4-#,&!

,&Q49Q#:! ,&! -%6&('%,E-,4&69! (,9#&',&@! 6&:! -#945#%#! 9#&@-.! %#@796-,4&1!

+#&#(!2#Q1!#/!RH)JR)K1!

?#'-4%/!"1S1/!;.-4$56&/!"181/!"6L/!>1/!3.#&/!=1P"1/!TL7&/!A1/!=#%U&#%/!V181/!

6&:! "7&@#/! V1W1! BNHH*D1! A#9)E! E%#$#%#&-,699L! 6((4',6-#(! X,-.! (.4%-!

-#945#%#(!-4!(-,5796-#!-.#,%!#94&@6-,4&1!<491!3#99!$"/!RG)JRGR1!

?,%6&4/!Y1/! M7U7&6@6/!V1/! 6&:!;7@,54-4/!V1! BNHHCD1!",$)! 6&:! %,$N! ,&.,Z,-!

94'69,[6-,4&!4$!-#9)!-4!2T>!#&:(1!<491!3#99!%%/!I)NJINN1!

?,%6&4/!Y1/!6&:!;7@,54-4/!V1!BNHH*D1!3:')I!-#945#%#!'6EE,&@!:#'%#6(#(!

<#')! 6((4',6-,4&! Z7-! :4#(! &4-! 6$$#'-! A#9)! 6((4',6-,4&!X,-.! 2T>! #&:(1!

<491!=,491!3#99!&'/!NHN\JNHI\1!

?47@.-69,&@/! =1"1/! 37--4&6%4/! 81/! 3.6&@/! W1/! 6&:! ;5,-./! ;1! BNHHKD1! >!

:L&65,'! 549#'796%! 9,&U! Z#-X##&! -.#! -#945#%#! 9#&@-.! %#@796-4%! A"M)!

6&:!-.#!'.%454(45#!#&:!E%4-#'-4%!A"MN1!37%%1!=,491!&(/!)\N)J)\I)1!

?7@/! T1/! 6&:! 8,&@&#%/! 01! BNHH\D1! A#945#%#! 9#&@-.! .45#4(-6(,(1!

3.%454(456!&&)/!K)IJKNG1!

]%6/!+1/!O#99,',49,/!>1/!=69,^^6/!>1/!W6&@/!_1/!M,4%6&,/!;1/!36%4-#&7-4/!W1/!8,Z#%,/!

+1/! =%#((6&/! 21/! W6&/! 81/! ?499,&@(X4%-./! T1<1/! #-! 691! BNHHKD1! 2T>! #&:!

%#(#'-,4&/! .45494@47(! %#'45Z,&6-,4&! 6&:! 2T>! :656@#! '.#'UE4,&-!

6'-,Q6-,4&!%#`7,%#!32V)1!T6-7%#!(%&/!)H))J)H)*1!

06,&/!21/!6&:!344E#%/! 01O1!BNH)HD1!A#945#%,'!(-%6-#@,#(a!5#6&(!-4!6&!#&:1!

>&&71!"#Q1!+#&#-1!((/!NKIJN\C1!

06[6L#%,/! >1/! M69'U/! 01/! 87U6(/! 31/! =6%-#U/! 01/! ;5,-./! +131<1/! 87U6(/! 01/! 6&:!

06'U(4&/!;1O1!BNHH\D1!>A<P!6&:!'#99!'L'9#P:#E#&:#&-!%#@796-,4&!4$!>A"!,&!

%#(E4&(#!-4!2T>!:47Z9#P(-%6&:!Z%#6U(1!T6-1!3#99!=,491!'/!I*JKG1!

V6&4./! 01/! 6&:! ](.,U6X6/! M1! BNHH)D1! (E"6E)! 6&:! (E",$)/! %#'%7,-#:! -4!

-#945#%#(!ZL!A6[)/! 6%#!#((#&-,69! $4%! -#945#%#! $7&'-,4&! ,&! $,((,4&!L#6(-1!

37%%1!=,491!&&/!)\NKJ)\IH1!

V,5/!;1?1/!V65,&U#%/!O1/!6&:!365E,(,/!01!B)CCCD1!A]TN/!6!&#X!%#@796-4%!4$!

-#945#%#!9#&@-.!,&!.756&!'#99(1!T6-1!+#&#-1!$%/!KHGJK)N1!
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+#! ,-&.#/! 01! 2344561! 78#9:#%;&<! :8#! =%>:#;&! '>?=9#@! :8-:! (8-=#(! -&+!

(-$#.A-%+(!8A?-&!:#9>?#%#(1!B#&#(!C#D1!!"/!3)44E3))41!

,-%%;DF#/! G1/! ,#H#9/! I1/! -&+! J#99;&.#%/! "1K1! 2344L-61! 08#! .#&#%-:;>&! >$!

=%>=#%!'>&(:;:A:;D#!BM:-;9(!>&!N#-(:!:#9>?#%#(!;(!+#=#&+#&:!>&!:8#!G"O!

'>?=9#@1!B#&#(!C#D1!!#/!)PQ)E)PQR1!

,-%%;DF#/! G1/! ,#H#9/! I1/! -&+! J#99;&.#%/! "1K1! 2344LS61! 08#! .#&#%-:;>&! >$!

=%>=#%!'>&(:;:A:;D#!BM:-;9(!>&!N#-(:!:#9>?#%#(!;(!+#=#&+#&:!>&!:8#!G"O!

'>?=9#@1!B#&#(!C#D1!!#/!)PQ)E)PQR1!

,##/! 71T1/!G>>%#/! K1U1/!V>9?#(/!W1/!X?#YA/!U1/!U>9>+&#%/!"1C1/! -&+!V-S#%/!

K1T1! 2)QQ*61! 7-''8-%>?N'#(! UAZ4/! ?%#))[%-+54! -&+! "\W! =%>:#;&(!

%#.A9-:#!-+-=:-:;>&!:>!B3[G!-%%#(:!-$:#%!C]W!+-?-.#1!I#99!"$/!PQQEL4Q1!

,#&+D-N/!0171/!G>%%;(/!C1U1/!7-8/!K1/!H-9-(AS%-?-&;-&/!H1/!-&+!,A&+S9-+/!^1!

2)QQR61!7#&#('#&'#!?A:-&:(!>$!7-''8-%>?N'#(!'#%#D;(;-#!_;:8!-!+#$#':!

;&! :#9>?#%#! %#=9;'-:;>&! ;+#&:;$N! :8%##! -++;:;>&-9! T70! .#&#(1! B#&#:;'(!

!$$/!)PQQE)L)31!

,#DN/!C1,1/! -&+!H9-'`SA%&/!T1V1! 2344L61! I>A&:;&.!>$!";$)=! -&+!";$3=!>&!

7-''8-%>?N'#(! '#%#D;(;-#! :#9>?#%#(! %#.A9-:#(! :#9>?#%#! 9#&.:81! G>91!

I#991!H;>91!%$/!)4*5ZE)4*RZ1!

,;/! H1/! a#(:%#;'8/! 71/! -&+! +#! ,-&.#/! 01! 2344461! b+#&:;$;'-:;>&! >$! 8A?-&!

"-=)<!;?=9;'-:;>&(!$>%!:#9>?#%#!#D>9A:;>&1!I#99!!&!/!LZ)EL*P1!

,;/! 71/! G-`>D#:(/! 71/! G-:(A.A'8;/! 01/! H9#:8%>_/! K1C1/! 78>`-:/! U1G1/! -&+!

H9-'`SA%&/! T1V1! 2344Q61! I+`)M+#=#&+#&:! =8>(=8>%N9-:;>&! >$! I+')P!

'>>%+;&-:#(!:#9>?#%#!#9>&.-:;>&!+A%;&.!'#99M'N'9#!=%>.%#((;>&1!I#99!!'(/!

54ER)1!

,;&.&#%/!K1/!I#'8/!01"1/!VA.8#(/!01"1/!-&+!,A&+S9-+/!^1!2)QQZ61!08%##!TD#%!

78>%:#%! 0#9>?#%#! 2T706! .#&#(! -%#! +;(=#&(-S9#! $>%! ;&! D;:%>! N#-(:!

:#9>?#%-(#!-':;D;:N1!\%>'1!]-:91!W'-+1!7';1!X171W1!"$/!)))Q4E)))Q51!

,;A/!,1/!H-;9#N/!71G1/!a`A`-/!G1/!GAc>Y/!\1/!,;/!I1/!d8>A/!,1/!JA/!I1/!IY#%_;#'/!

T1/! 7-&+9#%/! ,1/! 7#N$-&./!W1/! #:! -91! 2344Z61!0#9>?#%#! 9#&.:8#&;&.! #-%9N! ;&!

+#D#9>=?#&:1!]-:1!I#99!H;>91!"/!)LPRE)LL)1!

,9>%#&:#/! H1/! -&+! 7N?;&.:>&/! ,171! 2344L61! 08#! G%#))! &A'9#-(#! ;(! &>:!

%#eA;%#+! $>%! 5f! :>! Pf! %#(#':;>&! -:! ?A9:;=9#! VaM;&+A'#+! +>AS9#M(:%-&+!

S%#-`(1!G>91!I#991!H;>91!%$/!QR*3EQRQL1!
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+,&-.#(#/! 0121! 3455671! 89:! ;<=<-#! %#(>,&(#! <?! $@&'?A,&<B! <&;!

;C($@&'?A,&<B!?#B,=#%#(1!D#&#(!8#E1!!!/!)4FG)H51!

+,&-.#(#/! 0121/! I,&#??A/! 81/! 0<&$%A&A/! 91/! <&;! JB#%A'A/! 01! 345)571!

0#'.<&A(=(! <&;! %#-@B<?A,&! ,$! 89:! #&;! %#(#'?A,&1! K0IL! M1! !"/! 46NHG

46OH1!

+,&-.#(#/! 0121/! 0<&?A#%,/! 81/! <&;! JB#%A'A/! 01! 3455N71! P.#! '#BB@B<%!

%#(>,&(#!?,!'.%,=,(,=#!Q%#<R<-#1!0,B1!0A'%,QA,B1!#$/!)5**G))561!

+,&-.#(#/! 0121/! 2<'A,??A/! S1/! 9##'R#/! T1/! <&;! +@''.A&A/! D1! 3455571!

J.#'R>,A&?! >%,?#A&(! A&$B@#&'#! ?#B,=#%A'! (AB#&'A&-! <&;! B#&-?.!

=<A&?#&<&'#!A&!Q@;;A&-!C#<(?1!D#&#?A'(!%&&/!)FOOG)F*)1!

+C;<BB/! 81! 3455*71! P<=A&-! ?.#! ?A-#%! QC! ?.#! ?<ABU! =,;@B<?A,&! ,$! 89:!

;<=<-#!%#(>,&(#(!QC!?#B,=#%#(1!K0IL!M1!!'/!4)OHG4)6O1!

0<VR</!M1/!9A#;WA#B<X0<VR</!:1/!<&;!I@%-#%(/!2101M1!3455N71!P.#!'.#'R>,A&?!

'B<=>! <'?AE<?#(! 0#')! RA&<(#! ;@%A&-! A&A?A<?A,&! ,$! ?.#! 89:! ;<=<-#!

'.#'R>,A&?1!0,B1!J#BB!!(/!6*)G*5)1!

0<R<%,E/!S1+1/!TA%,(#/!Y1/!<&;!+<&-=,%#/!M121!3)**O71!+,&-!D!?<AB(!<?!Q,?.!

#&;(! ,$! .@=<&! '.%,=,(,=#(! (@--#(?! <! J! (?%<&;! ;#-%<;<?A,&!

=#'.<&A(=!$,%!?#B,=#%#!(.,%?#&A&-1!J#BB!''/!NFOGNNN1!

0<BB,%C/!M1J1/!<&;!2#?#(/!P181!3455571!2%,?#A&!RA&<(#!<'?AEA?C!,$!P#B)>!<&;!

0#')>/! ?Z,! [<''.<%,=C'#(! '#%#EA(A<#! >%,?#A&(! %#B<?#;! ?,! ?.#! .@=<&!

:P0!>%,?#A&!RA&<(#1!2%,'1!9<?B1!:'<;1!['A1!\1[1:1!")/!)]OH*G)]OFH1!

0<&?A#%,/! 81/! JB#%A'A/! 01/! +@''.A&A/! D1/! <&;! +,&-.#(#/! 0121! 3455O71! 8@<B!

%,B#! $,%! [<''.<%,=C'#(! '#%#EA(A<#! P#B)! A&! ?.#! '.#'R>,A&?! %#(>,&(#! ?,!

;,@QB#X(?%<&;!Q%#<R(1!K0IL!"#>1!'/!]65G]6O1!

0<%'<&;/![1/!I%#E#?/!S1/!<&;!DAB(,&/!K1!3)***71!2%,-%#((AE#!'A(XA&.AQA?A,&!

,$!?#B,=#%<(#!@>,&!?#B,=#%#!#B,&-<?A,&1!K0IL!M1!%'/!]F5*G]F)*1!

0<%'<&;/! [1/! I%#E#?/! S1/! 0<&&/! J1/! <&;! DAB(,&/! K1! 3455571! J#BB! 'C'B#!
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