CARDIFF
UNIVERSITY

PRIFYSGOL

Online Research @ Cardiff &

This is an Open Access document downloaded from @RCardiff University's
institutional repository: https://orca.cardiff.akfid/eprint/146534/

This is the author’s version of a work that was sutted to / accepted for
publication.

Citation for final published version:

dos Santos, Felipe Holanda, da Silva Amaral, Wagi@dr Fru, Ernest ORCID:
https://orcid.org/0000-0003-2673-0565, de Souzaa/Allara Braga and Bosco-
Santos, Alice 2022. Paleoproterozoic manganese exidecipitation in oxic
seawater surface and reductive enrichment in aneeiafloor. Chemical
Geology 588 , 120655. 10.1016/j.chemge0.2021.1206k5

Publishers page: http://dx.doi.org/10.1016/j.chemngd21.120655
<http://dx.doi.org/10.1016/j.chemge0.2021.120655>

Please note:

Changes made as a result of publishing processef sus copy-editing,
formatting and page numbers may not be reflectedhiis version. For the
definitive version of this publication, please refeo the published source. You
are advised to consult the publisher’s versionaiywish to cite this paper.

version is being made available in accordamagen publisher policies.
See

uk/policies.html for usage poksi. Copyright and moral rights

made available in ORCA are retadnley the copyright

holders.

information services
gwasanaethau gwybodaeth



"l
#
$!

>l

I"H$Y08 Y0($'%6)%6%+,-" /" $0$,%1*2$,&'S+&*("(*96,%1*+,0$"3"($',04'5"+8,".2,'$24+(*6$,
$.%+7-$.( ,*.,".%1*+,0$"5#%%",

068 ()&I+ - | 10,1+ "#213,4-8&51.10('6,! 78, 5,#2195-&/11:(%5R!I7-1 5, 1=54,1.8
0+<? 4a@'(A&=+/A+B0,- 1+
|

'H$%&'&(&)1+1,)*%-)$-)%1.$/10$1'$))2'$1314)/)2.516$'7) 2% ' 8BI&)28.2; 1<64=:>731@.$&.2AB23IC2.D'B
MHSY68 & (&) *+1,)*%6-')$-)%316$'7) 2% '&8!*+ I E. BEGHE>H: ?3E.BF'$.%3@1:.(5*3! C2.D'B

9 E)$82)!1++21 )x)*5*18! $/1,)*-K)B'%&283! @-K**510:28K $/! 0$7'2*$B)$&.5! @-)$-)%3! E.2/'++! 6$'7)2%'&83!
6$'&)/1L'$1/*B!

%,)*5*181,2./(.8)1:2*12.B!  <::,,23 14)/)2.516$'7)2% &8/E).2; I<64E?BI*2&.5)DB).2;3IC2.D'6

%390("'+(,
7AA&'&5,1&.1)5&A()(1,1(+d-+B5(A;15+AKNL;&!&,5'LIM,'&+)5+1&5+2?+(Al {A&#4/(.&58&..!
145&1'&A1!1;&! (55&68&5/(N'&!5(/&! +!(+OL&ARIB+/);&58&! .<5(-4!1;&! P5&,11QO(.,1(+-196&-1!

RPQIS@WTCH "BH#TH#HIN("(+-IL&, 5/, 4+T!=<111;&)5&A()(1, 1(+-!A+-.(1(+-/@"), 1; 8/@®'8&A;,~(/

- V(K48 14+A&,-I5&. +O@IN5+,.'LI5&8, (-1<-5&/+6&. TIV;&IW, 4+, |+ XTAHE)+/(1(-!

8,-4,-&I&B)++5!/('(A,1& .&)+/(1&.! .<5(-4! 1;&PQ9! &)+A;T! Z&4,1(6&! :&! ,-+8,'(&/M-! 1;&!
8,-4,-&/&B)++5!/('(A,1&1)+(-1!1+ 1;&! /A, 6&-4(-4! +I! :& 1 +-1+1J- B+OL;L.5+O(.&! 5& A1(6&!
/<51,A&/(-11;&! +OL4&-,1&.!/<5],A& U,1&5/T![-! A+-15,/1@! LEL&YH/(1(6&':&! ,-+8,(&/@!
)5&.+8(-,-1'LL//+A(,1&.1U(1;11;&!8,-4,-&/&B5(Af(' (A, 18&/@.(A,1&!,!5& .<AL(B&. (//+'<1(+-I+!
J- B+OL;L.5+O(.&/",A5+//!,|5& +OA'(-&@'&-5(A;(-4!1;&!,-+O(AINKAXBH:&! -1 J- ( T!
7!),'&+5&.+0! 5&A+-/15<A1(+-! N,/&.! +-1 A+<)'&! J-@! J+@! ,-.'\ /L/1&8,1(A/! [<))+51/1 1;&
&O(/1&-A&!+!1;&!)5+)+1&.B+0O(.&!5&.+0!/;<11'&!1;,1!&-5(A;&.!1;&! ,-+O(Al/&.(8&IDf'&!
J- N5&A()(1,1&.!15+8!1;&!+OL4&-,1&.1/;,"+Ul /<B&U,1&5/T!V;(/'/1<.L!<-A+6&5/! ! <-(]<&!
),L;U,L! (-1M,'&+)5+1&85+2F(AIB(-&5,'(?,1(+-!(-6+'6(-411;&!15,-/I&5!9H 1+O(.&/!I5+8)- !
+0L4&-,1&.1<))&5!+A&,-15&/&56+4(Hb&.+8(-,-1'L!.&&)!,-+O(A!/('(A,1&85&/&56+(5! 11 )11 !
I<N/&]<&-1'L!8&1,8+5);+/&.T!V;&!)5+)+/&J- +O(.&!/(-KIU(1AIB&A;,-(/8! (/!.(Il1&5&-1!
I5+8!1;&!A+88+-'LI15&)+51&.15&.<A1(6&!15,-/I&5!1H#!.(,4&-&1(A'A,5N+-,1&Y/(-K!.<5(-411;&!
M,'&+)5+1&5+7?+(AT!

$:3%'20 M J,-4,-&/&B5(A;! 5+AK/2! M,'&+)5+18&5+2+(A2! P5&,1! QO(.,1(+-! 96&-12! =+5N+5&8,!

M5+6(-A&2!X&.+OA(-&!
!
I



SR <=>.(%24+(*%.,

$G | V;&! M,'&+)5+1&5+?+(A@! /),--(-4! #TCB"TD! N("(+-! L&,5/! ,4¢),RR!S1(8& +I!

>H  &-6(5+-8&-1,@!N(+4&+A;&8(A,'l,-.11&AL+-(Al<);&,6,/'R_(5/ABL K@ #HHH2!=8KKZ B!

S" #HH>@'#HHD2! =, KK&5!,-.1*+" - 1H#H"#2IWEE T @ #H">2!:; (198! T@ ! #H"C@'#H"D@!#H"G2!
> P<8/&L! &1, T@!#H"E2!",6,<0! - W&)+1@! #H"FST! 90),-/(+-! +I! +OL4&-(A! );+1+(l-1;&/(/!
>8  N&'(&6&14;,6&!.5(6&-11;&!IP5&,1!Q0(.,1(+-196&-1'RPQADRE#TCH"B# TR @ ,-1(&'.! &1

>3 'T@!#H"$2!=&KK&5 @ #H">RIWL@&HH">S@!'&,.(-4! +OLA8H-A&-15,1&.!)&58,-&-1(E!

>0  1;&!,18+4/);&5&14&0A&&."H58/&-1!.,L!,18+/);&5(Al'&6&'"RM7WS!A+8) BRLI&!)58A&.(-4!

>D  75A;&,-!(-1&56,"R_,5;<!,-.1*+" - @!"GGD2!*+" - @!#HHD2!WI&ET @!#H">2!3,5R&!'T@!

>B  #HA#HZ2IM+<' IR T@'#H#"STIP&+A;&8(A,"&6(.&-A&!+5!1;&!<-)5&A&.&-1&.!,18+/);&5(A!+OL4&-!
>H  AA<8< 1(+-[/'1;&1.(/,))&,5,-A&!+1'8,/ B(-.&)&-.&-1115,A1(+-,1(+-1+1!/<'I<5!(/+1+)&/'RI[%B
>G@  09(-1&.(8&-1,5L)L5(18&@A&HI1.&15(1,)L5(1&!,-.I1<5,-(-(1&r<6(,"),-.1.&'1,(AV&.(8&-1/!

CH  ,-.11;&!(-A5&,/(-41&-5(A;8&-11+U&- 1), '&+/+'/@!,11&5#TEHIRY%,5]<;, 1, T@H#HHH2!WL+-/!
C" &L'T@#H">2!3,5R&'T@'#HANSN AA<8<', 1(+-!1+115&.+OB/&-/(188&!' /' R&TARD,+.I\!

C# &-5(A;8&-1/S!,-.18&1,"+(./! (-!8,5(-&! /&.(8&-1/@! (-A'<.(-4! 4'+N/B,'& )5&A()(1,1(+-! +I!

C$ 8,-4,-&/&!,-.1(5+-+0(.&/@!,5&1+ 1&6(.&-A&!I+5!,18,a+5!+A&,-15&.+0O'A;,-4&'R&TAT@!X+L@'#HHD2
C3* OA+1&M1'T@'#HHF2!J,L-,5.@'#H"H2!BT@!#H"$, @!#H"SN2I\GILFF@ | #H">2!:; (1 %&k!

CC | T@'#H'D@!#H"G2!X&MN@!#H"D2! +-;,</@AI'T@!#H"EQNL;(/'1(8&D!-+6&'1+O(.,1(6&!
CD N(+4&+A;&8(A,"),1;U,L/N)5+N,N'L!&8&54&.!. 4&{-A5&,/&.1& &A15+-1 AA&)1+5!,6,(',N((1L!
CE -(15,1&@!/<'1,1& A+-A&-151(+-!,-.1,5/&-,1& A+-A&-15,1(+;] R&LAT@HHH>2! b&SK D!

CEF #H'E2!;&-1&L'T@HHAH2!:;(1988LT @!#H"GST!!

CcG ! 7' 1;+<4;18+5&!1;,-'DHc! +1' 1;&!4'+N," 8,-4,-&/&! .&)+/(1(+-11;5+<41(8&+AA<55&.!

DH .<5(-4!1;&PQ9!1(8&/),-' RX+L@!#HHD2!J,L-,5.@!#H"H2! +&HT@H"DS@!/<44&/1(-4! !
D" A+55&', 1(AH1]1:&IN(+'+4(A,'11<5-+6&5@!1;&!)&A(I(AIB&A; - (/81111 - 1&-/&!8,-4,-&/&!

D# +O(,1(+-1,-)5&A()(1,1(+;6&-+1IL&1!I<"LI<-.&5/1++. TIM+//(N((1(&/! (-RER&!+O (., 1 (+-!

D$ +I1J- ( INLI8+&A<'5!Q+5(1/.&5(6,1(6&/@!/<AH<)&5+O(.&/!R:,'6&51!,-.IM&.&5/&-@!"GGD2!
D} M+/1@!"GGG2EN@HHC2! +;-/+-@#H"REARI(+'+4(A,"18&.(,1&.15& A1 (+-/INL!,-+OL4&-(A!
DC );+1+15+);/\U;&5&"+ ( *A1! /- 1&'&A15+-|+-+5IR +;-/[-&L' T@H"$2!d, L&' T@H"GS2!,-.!

DD R(((® BA,1,L?&.!);+1+A;&8(A,"+O(.,1(+-INLI<'15,6(RRS5,.(,1(+-1U(1;+<1!IA+-15(N<1(+-/!
DE I15+8!"(I& +5! Q' R7-N,5! -.I*+" - @!"GG#@V(L&L,'T@H#HST! %<51;&5! 15,-/1+58,1(+-! +11 1;&!
DE )5(8,5L!J- '+O(.&/1+A 5N+-,1&!8(-&5,/'NR!I5'LL.(,4&-&1(A)5+A&// &/ /+8&!/&.(8&-1,5L!

DG /&11(-4/@!"(K&!'1;&!%5,-A&B(“&(-'P,N+-IRW&A'&EMBEN&S@!"GFH2!P,<1;(&5BW,I,L&!,-.!
EH 3&N&5S@!#HH$2!=8&KEMH"'DS@!;,/' N&&-! (-1&5) BRI &A15&.+OA'(-&!' RQKEL! T @

E" "GFF21J,L-5.' &, T@H"H2!=&<K&A'T@H"D2//, 'Q//, &, T@H"F2!J,L(K,'&L'T@H#HST!

! ! M



E4
E$
Ex
EC
ED
EB
ER
EG
FH
F"l
F#
F
F>
Fa
FD
FE
FR
FG
GH
G"
G#
G$
G
GC
GD
GE
GF
GG

"HH

"H"!

"H#

"H

"H>

"Ha

V;&5&1+58&@!1;&!.&/(4-,1&.18&A; -(/8/@! ,-+O (Al +5! +O(A@! I+5! 1: &k BJ+/(1&)+/(1/1(-!

8,5(-&! /&.(8&-1/@! (/* ! (8)+51,-1!)5+OL! [+5! .(8&-/(+-! ,-.! 5&A+-/15<A1(-4! 9,51;f/! /<5] A&!
+0OL4&-,1(+-1.<5(-4!1;&!M,'&+)5+18&5+?8(N@FH!(-1&-/&!. &N, 1&! RWLEYT @H">@ #H#H2!

*+ 4/K(/!,-.10)&5'(-4@ #HA#"2IM+<"1&L'T@H#"ST!!

! V;i&LL)+1;&/(/1+11,14'+N, '+OL4&-IA, 1,/15+);&! A5+//11:&!IPQ9!1;,115&/<'18B!((A, !

15,-/(1(+-! 15+8! 4'+N,"L! -+O(A! 1+! 4'+N,"LI+O(A!;,N(1,1/! U, /! <-'(K&'L! 4(6&-! 1;&Y4 &+
&6(.&-A&!+5!1;&!),A&!+1'+0OL4&-,1(+-@!U;(A;'N&11&5!/<))+51/'1;&!g:,-1(&' .| QA&+HIB+.&'
)5+15,A1&.1)&5(+.1 +I! -1 (-1&58&.(,1&! +A&,-! +O(.,1(+-1/1,1& R:,-I(&'".! "GGF2!:,-I(&T@&1
#HHHST!IQOL4&-! AA<8<'1(+-1)5+N,N'LIN&4,-I(-1'+A,'(?&.! -1 (/+',1&.1/;,"+UBU,1&5/IN&I+5&
45,.<,"L1&0),-.(-4!R+-11:&!1(8&/A, & +18("(+-/1+11L&,5/S!(-1+!1;&!4'+N,"18,5 (&L (Al ?+-&!

-1 (-1+! 5&',1(6&'L! .&&)&5! U,1&5/! R:,-1(&'.! &1! ' T@! #HHFST!*&5&@! +-! , HAKEEA 4&
&0,8(-,1(+-1+1!8,-4,-&/&BN&,5(-4!5+AK/!|5+8!1;&!=+5N+5&8,!M5+6(-A&@!-+51;&,/1&5-1=5,?('@!
U&)5+6(.&!-+6&"(-/(4;1/'+-IM,'&+)5+1&5+?+(AlI5&.+Ol+A&,-1I5&A+-/15<A1(+-TIQ<5!5&/<'1/1/<))+51
+A&,-! 5&.+0!/;(11/11;,1! ,5&! 1&8)+5,"L! 5&',1&.! 1+! 1;&! W+8,4<-.(B",1<'(! 96&:&@Q0!
11&58,1;@! ,8+-4! 1;&! 8+/1! (8)+51,-1! 5&A+5./! |+5! &-:,-A&.! )5(8,5L! )5+.<A1(6(1L! (-! 1;&!
M,'&+)5+1&5+?+H(ATR&KKE&S! &1!,'T@!#HHD2! J&'&?;(K! &1!, T@!#HHE2! <8)!&1!,'T@!#H""'2!=&F
- - @ EH"H21=&KK&5 @ 1#H">ST!

!

2=, @Y% OS>/ |

?=<=,A%'9%'$-",I'%6*.+$,

! V;&! =+5N+5&8,! M5+6(-A&! +1! 1;&! Z+51;&,/1! =5,?("' 5&A4(ta A&-111+ 1;&3&/1!
7I5(A,-L:+-4+1 -1 0i+1%5,-A(/A+!A5,1+-/IN&I+5&!1;&!+)&-(-4!1+111;&!71' -1 (AIQA&,-@!1+"+U(-4!
1;&IN5&, K<)!-B&/1!P+-.U,-,|.<5(-4!IM;,-&5+?+(Al1(8&R:,NL@!"GFG2!:,/1,(&1,' T@!"GG>2!
=5(1+!2&6&81,'T@! #HHH2! Z&6&/ @UEHB{$L& L, T@! #HHF2! %(4T!"7B=ST![-! 1;(/'A+-1&01@!'1;&!
=+5N+5&8,!IM5+6(-A&!5&)5&/&-1/1P+-.U, - j/lU&/1&5-8+/1/&48&-1IRV+5/6(K!,-.:+AK/@HH"$ST!!
! V;&! I(4-(I(A,-1'L! 6+'<8(-+</! M,",&+)5+1&5+?+(A! 5HAKIt&! =+5N+5&8,! M5+6(-A&!
+6&5'L(-4! 1;&! 75A;&,-! 1+-,'(1&B15+-.;a&8(1&B45,-+.(+5(1& RVVPS! N,/&8& BRI 11&5!
d,-1,/! &L TI#H"$2!P,-,. &I &L T@!#H"ES@!A+-/(/1!)5&.+8(-,-1'L! +1+51;+4-&(//&/ @' 8(48,1(1&/!
,-.1.(6&5/&!8&1,/&.(8&-1,5L! 5+AK/' R% &R LEAR  #HHH2! *+" - Q1 ' T@! #H"'2! 0+<&1'T@!
#H"D2!:+/1,81, ' T@!#H"FST! 7!/&5(8RM!BL+Z&+)5+1&5+?+(A! 45, -(1L(AIN+.(& @!/<)5,A5</1,'!
5+AK/,-1/;&,5!1?+-&/'R&TAT@!M,1+/@!M&5-,8N<A+@! ,-.!1V5,-/N5,/('(,-+S! . &6 & HIK&T+U,
&-.1+111;&!Z&+)5+1&5+?+(A195,@!,5& A{88+/1'+A, (1L!Re,<A;&8NL ' T"GGC2!Z&6&/! -.!
J,5(,-+"GGG2(&4,/! &1, TI#H">21%(4T!"=ST!l

! N5+)+/,';,[IN&&-18,.&! 1+.(6(.&!1;&!=+5N+5&8,M5+6(-A&!(-1+!1;5&&!8,a+5!/15<A1<5,'!

! ! N



"HO
"HE

"
"#$!
"H#>!
"#Cl
"#Dl
"H#E!
"#E!
"#A
"$H
3
g
33!
gl
"$C
"$D!
"$El
"$F
"$Q

+8,(-/@!-,8&LIR"S!1;&! Z+51;85-1=+5N+5&8,| M5+6(-A&@! (-A'<.(-4! 1;&! JK.(+!:+5&,|@!:&,5Y!
:&-15,'@!,-.!1;&IX(+!P5,-.&! +1Z+51&! +8,(-/2!R#S!1;&!:&-15,"1d+8,(-2! - |R$S! 1; &8E<!
d+8,(-!R=5(1+!Z&6&RL T@#HHHST!V;&! Z+51;&5-1=+5N+5&8, | M5+6 (-SRI A1 +1!
1;(/111<.L@! A+8)5(/&/!! &O)5&//(6&! X;L,A(,-1 45,-(1(Al -.! 4-&(//(A! N&L@B." / | 5&',18..!
8&1,6+'A,-(AM/&.(8&-1,5L! /&]<&-A&/ +! 1;:8& 1)5+)+/&.) 4&!;+/1(-411;&!8,-4,-&I&B5(A;!
5+AK/1/1<.(&.1:&5& R%EIIBRE! #HHH2!*+" - QL' T@#H""2! P, 5RU'T@#H">2!:+/&1' T@!

!
I"I"H$%& V& () (#*+&(,Yo-+.%/+0&#1,0*#20,/3(,&#40,50, (*Y6HERBT

! 0&68&5,'8,-4,-&/&B5(A:! /&]<&-A&/ +AA<5I 1¥B! /1 EHI K8! '+-41 | ZEZ9 | 15&-.(-4!
'(-&,5IN&LIU(L;(-11;:&!M, '&+)5+18&5+2+(Al<-(1/1+111;&1 Z+51;&5-1=+5N+5&8, | ME?B(-A&! RO

8,-L! AJ&N A+-1,(-(-4! <)! 1+ >HIULc! J-Q (@' ,5&! (-1&5N&.18(1; ,8);(N+'(1&! I,A(&/!
8&1,8+5);(AI5+AK/@!(-A'<.(-4!45,);(1(A)&'(1&/@!4,5-& 1BN&, 5(-4! |8 &5l B{LAMBIRL B
A+-4'+88&5,1&/! -1 A,AB('(A,1&5+AK/I RO+<?,! -1 X(N&(5,! %(;+@! "GF$2! P+8&/@! #H"$ST!
J,-4,-&/&BN&,5(-418(-&5, N A+-/(/11)5&.+8(-,-1'LI +115;+.+A:5+/(1& RJI-:Q S@!/)&//,51(-&!
RJ-(¥7' (nO(QaS@! 5;+.+(1&B)L5+08,-4(1&! RM& @! J4@! :,@Q S@' ,-.! 1&):5+(1&!

RJ-( (0(QS@!,+-4U(1]-+-B8,-4,-&/&! 8(-&5,' 1 I<A;! ,/145);(1& R:S@!)L5(1&! RSB .!
)L55:+1(1&IRNBHEST!I,//(6&+5&/I5&A+5 I'+A '(?8.1/<)&54&-8!&-5(A198: 1, -&/&I+5&/!
U(1])L5+</(1&@! 8,-4,-(1& RIQNQ*0S@! A5L)1+8&',-&@! - 1+.+5+K(1&! RnZ,@:,@ @=,@050
NRI-@IA@TQ( p-* (QIRO+<?,1 - IX(N&(5,1%(:+@!"GF$2!P+8&/@#H"$ST!

! 0o+511:(///1<. L@I</&! 1;&IW, 4+, +IX(,A;+18,-4,-&/1&).&)+/(L1U(L:(-!1;&!8,-4,-&/&!
8(-&5,'(?,1(+-! 15&-. R%(4T! ":ST! V:&! W, 4+ .+ X(,@H:&! " 54&/1)- | .&)+/(1!15+8! 1;&!
Z+51;&5-! =+5N+5&8,! M5+6(-A&! U;R5&#5&(/! &01581 I5+8! 1;5&&! +)&-B)(1! 8(-&/T!
06<51:858+5&@! 1;&! 8+/1! +AA<55&-A&! +I! 8,-4,-&/&B5(A;! 5+AK/! 15+8! 1;&! =+5N+5&8,! M5+6(-/
A+8&/! 15+8! +<1BA5+)! /,8)'&/@! U;(A;! ,5&! U&,1;&5&. U1 /+8&! .&45&&! +I! /<)&54&-&!

185, 1(+-TIV;</@!1;&IW, 4+, +HIX(,A:+18,-4,-&/&) &) H(IN/1<.(&.1,/ |,158)58&/&-1,1(BRI&
1+51.5("BA+5&1/,8) (-4 -1 - 'LI(/T! 7111;(/'.&)+/(1@")+/1B8&1,8+5);(AlA; -4&/!5&' 1£1&!
/<)&548&-&1&-5(A;88&-1HI(A,188,-4,-&/&!8(-&5, /! 5&I5&A+5.8.18,(-'L!, V1;&!1+) +111;&!1.5(""!

A+5&/ -1 &6(.&-A&.! NL! 1;&! )58&/&-A&1 18 +O(.&/! ,-.! :L.5+O(.&/! R&TAT@! )L5+'</(1&! ,-.!
A5L)1+8&',-&S!RO,-18M, T@#H#"STIV;&!8,-4,-&/&! 8(-&5,'(?, L(+-L;&I W, 4+,! +I X(,A;+!
8,-4,-&1&! &)+/(1! (/1:+/1&IU(L:(-11:&): -(-.k!.+1:&,5Y!:+8)'&O@!U;(A;! (/V/<N.(6(.&.!(-1+!
R"S!),5,4-&(/I&/1- A1), L&5/@! (-1&5N&. 8(1] 8,5N'&/@!]<,51?(1&/@H('(A, 185+AK/@!
8);(N+(1&/@!,-.18,-4,-&/&B),- [(5+-11+58, 1 (+-/2],- IRES+51: +4-&(//&/+1145 - (1GHI+-, (1 (A!

! ! d



vsH
ey
">
g
">>|
e
D)
">El
">Fl
e
"CH
"C"l
"CH
"CH
"C
"Ca
"CD
"CH
"CR
"CG
"DH
"D"|
"D
"DY
"D
"DQ
"DD
"DE
"DR
"DG
"EH
"E"|
"E#
"E$!

A+8)+/(1(+-1,- Y<N+5.(-,1&!,8);(N+'(1&/'R%& & RF@ HHHH2!: /15+@ HHH>RW TEBIRMHE2!

! V;&\BMN&15(1,"?(5A+-1,4&/'+N1,(-&.11+5!11;&!;(4;B45,.&!8&1,/&.(8&-1,5LI5+AK/!+I11;&!
L-(-KLA1&,5Y+8)'&O!18+/1'LIL " IN&LU&&-1#T#! - I"TGIP, IR_,'/N&&IIL' T@!#H"$2!:+/1,!
- IM,; &1, @HH"ES@!U;(A;!,5&!686]15 1141;&#T#B"PAIB MNP (5A+-1,4&/1+111;&!,//+A(,1&.!

&) 141,81 -(-k! . +1:&,5Y!:+8)'&O@! | #T"! 5AB5&',1&.18,I(Al +<1A5+)! -.! (-1&58&!(,1&
6+A,-(AB)'<1+-(AI5+AK/@!,5& 431 /B5(AL(A, 185+AK/IR%&1185@"" GG GRLFE@HHHG2!
+/1,! &L T@#H"C210+&AI T@!#H"GBTI: &R, /1 +111:&!:-(-.K! . +1:& 5Y!:+8)'&O@! (-!1;&!
-&(4:N+5(-41 *,4<,581,8,! :+8)'&0@! ,! 8(48,1(1&! ),5,4-&(/' ;+/1(-41- B5(A;! 5+AK/@! ,-.!
)&15+45,);(A,"LA8(,5 114/,8) &!q"HHA#G!+111:8!)5&/&-11/1< L @'L(&'.& MMB(5A+-! 4&! +I!
HH>DN, @ (/!(-1&5)5& LEMA+(-A(&U(111;&11(8(-41+1;(4;B45,.8!18&1,8+5);(Al15,-/1+58, 1 (+-!
+11:81/&.(8&-1,5L1)5+1+(L;IR:,, &L T@H#H"GST![-!,..(1(+-@!I<51;88H&HH1< L ! 58&,!

-1 (-11;81,88& 13- 18(-85,'(?,1(+-115&-.1 +111;&! Z+51;&5-1 =+5N+5&8,! M5+6(-A&@! 8(48,1(?&..!
+51;+4-&(/I&/1;+/1(-418,-4,-&/&V('(A, 185+AK/!;, 6&IL(& &1, \BIN(/+A; 5+ LA THH>DN, !
RP+8&/@! #H"$BT! 1:8/& A+-/15,(-/! [<))+511 || M, &+)5+1&5+2+(Al ,4&! |+5! 8,-4,-&/&!
8(-&5,'(2,1(+-1(-11;(/'5&4(+-@! A+-/(/1R(1I1;&! 4&!+111;&16 /1IW,4+,1 +1X(, A3 1.&)+/(1!

2181 (-11;&1)58/&-11/1< L TN

!

B=,C"($*"#,".2,-$(7%20!

B=<,D"-&#* /,

! 711+1,"+111U&-1L18,-4,-&/&BN&,5(-415+AK/II5+81.5(" AOBBN@!>! - IFIULFRRALL..
1+51U;+'&B5+AK!4&+A&8(A, -, 'LI&IIR7))&.(O'V,N'&!"STIV:&/&5+AK/NULS &I, (&K 5(?
8,-4,-&/&B5(A;! RI((A,1&! 8,-4,-&/&! 5+AKBOJIXS! ,-.1 8,-4,-&/&B)++5! R8,-4,-&/&B]<,58P(1
-.14,5-8&1(1&S! (1;+1L)&/T! %58&/;! 5+AK/@! 15&&! +1!  WEH, HH-EB(.&-A&! +I! [<)&54&-&!
&-5(A;88&-1!,-.1U(L;+<1!,-L!,1&;L.5+1;&58,"11&,1<5&!R&TAT@!6&(-'&1/S@!U&5&!)5(+5(1(?&.!.<5(~
1,8)(-4T!

! ,

B=?,I$('%/"&7;,

! M&15+45.);(All&,1<5&/!1+115&)58&/&-1,1(6&!8,-4,-&/&BN&,5(-41.5("IA+5&./, SPRARQA

- JFSIU&S&(-6&/1(4,1& 1+ +'(/;&.11;(-Y&AL(FHYL; &II(AS+A+)LIW,N+5, 1+5L1+111;&![-/1(1<18&!
+HIP&HA(&-A&I@N-(6&5/(1LH+11:,8)(-,/@!,(11;8090' N H+111;&1%&.&5,'\-(6&5/(1L1+11:&,5Y @!
</(-41)+' 5(2&.1(4;11 +-\WE&(AS(AS+/A+)&! 8+.&HI |CHMT!:+88+-! -.1/&A+-. 5L1); /&/@
(-A'<.(-41)5&B@'B!,-.))+/1B8&1,8+5);(Al8(-&5,"/!,-.11;&(5!5&/)&A1(6&!1801<5&/@!U&5&!(8,4&..!

! ! p



"ESL 111819885, \-(6&5/(1LI+IIQ<5+IM5&1+IG@W 17 BF#SH!/<)&5!)5+N&!+)&FI&! - !
"EQ AA&'&S5,1(+-16+'1,4&1+I1"CIKel,-.! 1#H!-7IN&,81A<55&-1T!

"ED |
"EB  B=B=,@%$%+7%$-*0(’;
"EH %+5!4&+A;&8(A,",-,'L/I&/N)&S51+58&M7WOP'+N,'TW,N+5,1+5(&/'W1.TIR/<N/(.(;3(&/!

"EG  J(-/'P&5,(/@!=5,2(",-.! W(8,@BM&5<S@!,))5+0(8,1& LI>HH!41+1115&/:1'(1:+1L)&/N U&5&IA5</:&..!
"FH  -.145+<-1 14s#HHB&/; V(?&U(L],!a,UIAS</;&5! -1 4, 188("TIX+AK!/,8)' &/U&S&! - 'L ?&..!

"E"l O 1451.8&1&58(-,1(+-1+1115,A&IR7/@!:+@!: ZGEVMNENEY, @.@'M5@'BB@P.@'9<@'VN@'dL@!
"F# *+@195@'tN @IS@" 1 @'ZN @ XNGEIS@&e @5S!,-.!8,a+5!ROEIH&ED )4G0, @ @

"F$l 5@I(@-@M@5S! &'&8&-1/T!:+-A&-15,1(+-/! U&5&! 8&,/<5&.!NL! (-.<AL(6&'LI A+<)'&.!)'/8,B

"E>l o 1+8(Al&8(//(+-1)&A15+8&15L! REBIES! +5! (-.<AL(6&'LI A+<)'&.1)'/8,B,/| 1/)&A15+8&15L!

"FQ R[:MBOS!,|1&5! A;&8(A,"! 15&,18&-1! R7))&-.(O! V,N'&! #ST! [-1 /<88,5L@! )+U.&58&.! /,8)'&B
"FDl  )+51(+/\RHT#U4S!IU&5&! . (AJMLBL'1()'&! A(/IR*%IVI*'Q IVI*I'IVI *ZQ (S@!I</&I(1]

"FE '(1:(<8IN+5,18&@5IELY(1;(<818&1,N+5,1&W1&515,N+5,18@'I+8&UIR(INIL 1 (+-1U(1]

"FFl  *ZQ JRCCSTRL,('&4&+A;&8(/15L18&1;:+./1,5&1,6,(,N'&!+-'(-&!RUUUT, /4'+N, TA+8ST!

"FQ | %+51A;&8(A,'!,-.(-/15<8&-1,"]<, (1LIA+-15+ @'A&51(I(&./5&1&58- A&+, LB &-1!

"GH 5+AK!8,15(A&WRE ()*+(, W+U<IQO(.&B. */!1:,5N+-,1(1&21*2Ad(+5(1&!4-&(28-.40 *

"G"l  25110+('1.&6&'+)&.1+6&5!,1Z(B:ABPIB(-&5, (/&.|A+-1,A28-.40,+26 1J(-&5,'(/&.1X99NV!t!

"GH  +5-N'&-.&BN(+1(1&!//R8H140,6(7 7<F4B:<IN& 5(-4+5&IN'&-.&.1U(L;!,54("(AI5L+., R(1&

"G 890:9;+/(+ | X+AKS! U&5&! -'L?&.T! X&I&5&-A&! 8,1&5(,/! U&5&! 5&)+51&.! U(L;(-! 1;&(5!
"G 5&A+88&-.&.! 5,-4&/!I R8&.(,-IXIOVAS@! U(L;! - 'L1(A," 5&A+6&5(&/! 15+8! 1,&! B&,58&&

"GQ  6,5L(-4IN&1U&&-IGH!,-.I"HGCT!d<)'(A, 1&/1+11/&'&A1&.!/,8) &/\RHCS$T! - #>ESIULS &L, 'L?

"GD  ,-.1)5+.<A&.16,'<&/IU(1;1.&6(,1(+-/'<-.&5!CCcIX0d @!&OA&) 1!1+8;, 1158, A:&. IGTFET

"GE |

"GR B=B=<,E"(",-"."/$-$.(,

"GG | d<&I14(1'+U1 4&+A&8(A,18+N(((1L! I-+58,'(?,1(+-/'RK&L!8,a+5@! 8(-+5! ,-.! 15,A&!

#HM  &'888-1/SIU&B&!</BH6+(1(-1&5)58&1,1(+-/1+-1.&15(1,115,AL(+-/! +]! A;&8+/15,1(45,):.LIR&TAT@!
#HY 268511 ,-.IM&.&5/&-@!"GG$2! J+51+5.! -.198&5/+-1"GG&R! &L, T@#H"$STIV;(/!))5+,A;!

#HE  &6,'<,1&/1/&A<' 5IA;,-4&/!1+-1,<1;(4&-(A18(-&5,)5&A()(L,1(+-!,-.IN, (AB&! 5&.+O! A; -4&/!

#HS  N&A,</&! +O(.,1(6&! U&,1;&5(-4! )5+8+1&/ 1;&! &5(A;8&-1! +1! ;(4:'L! 8+N('&! 5&.4B8M&-/(1
#HY  &'&B&-1f-1/&.(8&-1/1+6&5)++5'LIS+N('&!+-&/ @T(GRI ('&11:&4<))'LI+11.&15(1</INL!):L/(A,"

HHC  U&,1,&5(-41 +&/ -+1! 5&/<(A/(4-(I(A,-1! 15, AL (+-,1(+-T! Z+58,'(?,1(+-/' R&'&8&-1W7'S! U&5&!
#HD A 55(&.! +<1! </(-4! 1;&! A+-1&-1! +-1 1;&! M+/1B75A;&,-! 7</15,(,-! 0;,'&! RIR¥7DS5! ,-.!

HHE  JAW&--,-I"GFC2IJAWE-- -&1,'T@!H#HH"21 JAW&-- - @ #HH"ST!%<51;858+5&! &-5(A;8&-1!,A1+5/!

] ! d



H#HF
#HG
#'H

H#'#!
#'$!
#'>1
#'Cl
#'D
#'E!
#'F!
#'d
##H
H##"
HHA
#HH#H
H#H#
##Q
##D
#H#B
##A
##G
#$H
#3$"!
#PH
#$4
#$>
#3$G
#3D
#$H
#$H
#$G
#>H
#>"

RI%S@!U&5S&IA,'A<',1&.! AAHBL(84R]<,1(+ 9%y R& &B&-T\Bo123MWR &' &B&F 1D c67 d
! 9-5(A;8&-1/IU&5&!A+-/(.&5&.1U; @MN&OA&E. & 1Z#TH!,-.1.&)' &1 (+-1U;&-16,'<&/1U&5&!
N&'+U! s"T! J+.&5,1&8H /15+-4! ,<1;(4&-(A! &-5(A;8&{1158)5&/&-1&.! NL1 9% z"H! ,-.1 !
8+.85,181+4/15+-4! <1;(4&-(A!.&)'&1({15&)5&/&-1&.! MIBSHT" I RV5(N+6(",&1, TI#HHD2!
7'4&+! - IV5(N+6(",5.1#HHGST! 7))&-.(0! V,N'&! $! /;+U/1 19841 +1! 1;&! &'&8&-1/1 +1! (-1&5&/1!
A+-/(.&5&.(-11;(///1<.LT!
!
B=F=,@%$%+7'%.%#%!;,

VHA+-/15,(-11;&!.&)+/(1(+-,, 4&!+111;&Y&.(8&-1,5L1)5+1+'(1;+1!1;&!8,-4,-BNE&., 5(-4!
5+AK/@!+-&!58)5&/&-1,1(6&!/,8)' &R BIHHGSEAL&.15+8!1;&!N,/&!+I11;&!.5(" AXSB!!
-1, 1& INLI 2(5A+-1\BMN4&+A; 5+-+'+4L! </(-AN TRYB[:MBO !RZ,6,554&1 T@!#H"BS &
8&.(<8B! 1+ A+,5/&B45,(-&.! 8&1,/&.(8&-1,5L! 5+AK! U&"BI+'(,1&.! )&'(1&! A+8)+/&.! +I!
8</A+6(1&@'1&'./),5@'A+5.(&5(18&@!]<,51?@!45,);(1&@'4,5-& I @HNET(1&@Y5!)(1&B
N&,5(-4N&' (1(Al4-&(//';+/1(-418,-4,-&I&T!!
! b(5A+-145,(-'U&5&!/&),5,1& !NL! A+-6&-1(+-,"8,4-&1 (Al ,-.! .&-/1&!"(]<(.! 1&A;-(JR&
711&85!;,-)(AK(-4@!1;&! ?(5A+-145,(-/'U&5&!8+<(-1&)HOL!I5&/(-!,-.1)+'(/: & TW,/&8? (5A+-!
(-1&5-,'1/15<A1<5&/!.,1(-4! )+1/'UBB&A1&,11&5! A, 1;+.+'<8(-&/A&-A&! R:WS! </(-89 !
+)&5,1&.11!"CI Ke! ,-.! | N&,8! A<55&-1! +I! DB"H! - 1! 1;&! W,N+5,1+5L! +1! [/+1+) (Al P&+'+4L@!
\-(6&5/(1L!+!:,8)(-,/T!
! 7IM;+1+-1JA; (-&/190A(1&T"G$! (+-(?, 1{#&5!/L/1&8!1&]<())&.1U(111U+&'90! A"/!

J 1115, -/)+51(-414, /1 H(-AB&,/&11;&115,-))+51I1&II(A(&-ALIHI1: &) (+-(?&.18, 1&5(,TRISHF4 1!
(,8&1&5U / I#C{8T I[/+1+)(Al.,1,))5+A&/(-AV,/ )&51+58&.U(111;&!/+11U,5&! [+'(1& RM,1+-!

&L T@!#H"H@! #H™S! -1 1;&! e(/<,) 74&! .,1,1 5& <AL(+-! /A;&8&! 4&+A;5+-++4LI RM&15</! ,-.!
_ 8N&5@HH"FSTBE, /<58&8&-1/U&5&-+58,(?&.15&", 1 (B&I&)(-1&5-,1(+-,'V1,-.,5.12(5A+-!
5&1&5&-A&!G"CHH!+I!IIHIR3(&.&-N&AKL'T@!"GGTIHLES-, /1 ,-.,5.@'1;&M&(O&!? (5A+-@!
Us(A:l /! - IWTB[:MBO N\BMN4&!+IICE"Ix!"H!J,|RZ,6,55&1 T@#H"ES@4/&.11415 AK!
1;&!.,1,! 5& <AL(+-! 5+<1(-&f/1 |<,'(LLT! 7-,'L/&/! +I! 1;&! G"CHHB?(5A+-! /1,-.,58 5&M11
A+-A+5.(,, 4&1+1I"HDSIXBHAIU; (&IME(O&!?(5A+-1)5+6(.&.!, |A+-A+5.(,! 4&!+ | CEBK!S!

! Vi&! U&(4;18.! ,6&5,4&! BN)'+1@! K&5-&' .&-/(1L! &/1(8,1(+-! R_d9S! ,-.! A<8<',1(6&!
)5+N,N('(1L!.(,45,8/1 U&5&! 8,.&! </(-4 1;&! [[+)'+1X! +II['(-&! 1++N+O! Re&58&&/A; @' #H"FS! +-1
XO1<.(+TI-(1(,"L@"+-'LI1: &), -, L/&NLIA+-A+5. -A&Y;(4:&5!1: - IGHCIULS &I A+-/(.&BE1L&!

AA< 1(+/@! 1+"+U(-4! 5&A+88&-.,1(+-/! 8,.&! NL! 0)@&5&1,'T R#H"DST! 74&! .,1,! ,-.!
A+-A+5.(,1)+1/1U&5&!58)+51R4} &55+5TIV:&! - 'L2&.1.,1,/&11+11 2(GA+MM-,'L/&/! 5&!

! ! R



#>H  )5&/&-1&(+!7))&-.(OV,N'&!>T!
#>4 |

#>3  F=,G$04#(0,

#>Q  F=<=,1$(%/"&7;

#D | V:&18,-4,-&I&B5(A;!(1:+1L)&! A+-/(/1/1 +IV((A,1&8,-4,-&/&! 5+AKI ROIXS @' U;&58&.,/!
#5B  1:818,-4,-8&/&B)++5'(L:+'+4(&/! ,5&145+<)&.! (-1+! 1I(-&'LIN,-.&.!14,5-&1B5(A;| 5+ AKIRES&
#>B  U(1) 8(-+5! /((A,1&8,-4,-&/&! 8(-&5,'/! ,-.! ! 8,-4,-&/&! |<,51?(1&T! V;&! 0JIX A+-1,(-/!

#>G 18&):5+(1&@!/)&//,51(-&B4,5-&1@!8,-4,-&/&B)L5+0&-&@!,-.15;+ FRAHAA@TS,-4,-&/&B
#CH  L5+0&-&M 1;&!8+/11A+88+-V('(A,1&-11;(/!"(1;+'+4(A,"145+<)IR%(4<5&!#7ST!V;&L! ))&,5!
#C"1 <) 14DB8 | A+ 5/&5B45,(-&.! A5L/1,/11;,11 58! /+8&1(8&/! 5&)',A&.! NL! 8&4B,8);(N+'&!

#C# R%(4<5&!#=ST!0)&//,51(-&!4,5-&1@! 1;&! /&A+-.18+/11 N<-.,-1! 8(-&5, @ AAALSLI (1}

#C3$ 8,-4,-&/&B)L5+08&-& R%(4<5&!#=!,-.1:STIV&):5+(1&! ,-.1A,5N+-,1&! 8(-&5,'/! , ()& +5!

#C3 6+'<8&/IRSCCST!IQ1;&5!8(-&5,/! +1! (-1&5&/1! (-A'<.&! 1&6&5," /<'|(.&/' BF ARA+)L5(1&@!
#CC  A+N,'1(1&! ,-.! )L5(1&! R%(4<5&! #dS@! )L5+);,-(1&@! 45,);(1&@! ,-.! 8,-4,-&/&! +Q(1&/! I<A;!
#CD )L5+'</(1&T!V:&!/<'I(.&!8(-&5,/@!)L5+);,-(1&@!,-.145,);(1&! HAABI5+AK!8,15(0@!1;5+<4;!
#CE  1+'(1(+-)',-&/@(-1/15,(4;11A+-1, AI111:&I('(A,188(-&5,'/! -1 +1-+1!; 6 &!,-LI5&", 1(+-/;()!

#CE  U(L)/&A+-.,5L118&01<5&!("(-4/!,-.16&(-/'R%(4<5&#:ST!

#CG | V;&\J- B]<,51?(1&!5+AK/!,5&!A+8)+/&.1)5(8,5(LI+I1)  4(+A",/&@"8(BI@B));(1&@!
#DM  -14,5-&1T!V;(/! 45+<)! +I! 8(-&5,'/! ))&,5/! ,/ 1 1(-&BA45,(-&.! A5L/1,'/! .&I(-(-4! ! A+-1(-<+</!
#D  1+'(,1(+-'R%(4<5&#9ST![M R]<,51?(18&@Y/<'J(:&+AA<5/8(-+5!8(-&5, IR%(4<5& #%!-.!
#D# PST!7N<-.-1!,-1 U&"B.&6&+)&.145);(1&!I'K&/! ' (4-&1+41;&!N,-.(-4@! ,5&! /+8&1(8&N

#D$ A+-1,AL(1])L5(1&@! A+6&"(1&! -.! A;,'A+)L5(1&! R%(4<5&! #PST! V;&/&! I<'I(.&! 8(-&5,'/! ;,6&!
#D3 &5, 14/<N;&.5,1/;)&/,-1A+88+-'L!,5&!8&.(<8!  1+(-&B45,(-&.!A5L/1,"/T!

#DC | V;&!4,5-&1(1&!+AALSM: (-'LIN,-.& @88 B(?&.15+AK!/;+U(-4!,'1&5-,1(+-/1+114,5-&1!
#DD  ,-.1]<,51?B5(A;!", L&5/TI[-11;(/1'(1;+'+4(A, 145+ 8@ 1+ AA<FAI(-1&5/1(1(,"!,5&,/!A'+184,5-&1!
#DE  R%(4<5&/ #* -.|[ST! 7-+1;&5! .(/1(-4<(/;(-4! 1&, 158! (/! 5+AK@H | A+88+-1 (-11;&U- B

#DF  1<,51218@1;8&!A+88+-'LI+N/&568&.!,'(4-8&-1!+1!I(-&!8("(8&15(A!I', K&/!+1145,); (& 1;&!
#DG 5+AK!8,15(0@!5&)58&/&-1(-4!)5(8,5L!/&.(8&-1,5L! N&VrAER07'/+@!/(8(,5'141;&!0IX@!
#EM  A5N+-,1&!,-.1/<'I(.&!8(-&5,'/!,))&,5! ,/ 18(-+5!);,/&/T!

#HE" |

#HE# F=7=,@%$%+7$-*0(;

#HES F=?=<=,C"H%' $#$-$.(,+%.+$.("'(*%.0,

#ES | V;&! 8,a+5! &'&8&-1! A+-1&-1! ,-.! &5(A;8&-1! |, A1+5/! |+5! 1;&! 8,-4,-&/&B5(A;! ,-.!
#EC 8,-4,-&/&B)++5!/('(A,18Y ,5&! ,6,(,N'&!\(-!7))&-.(O! V,N'&! "T! V;&! 8,-4,-&/&B5(AI('(A,1&Y

! ! S



#ED
HEE
HER
#HEG
#FH
#F"

#HF#

#F4

#H

#FC
#FD
#FE
#FR

#FG
#GH
#G"

#GH
#G$
#G>
#GC
#GD
#GE
#GF
#GG
$HH
$H"

$H#
$H$
$H>

$HC
$HD
$HE
$HF
$HGE

)5&/&-1&.13-Q!A+-A&-15,1(+-/15+8H#BSFIULCIA- - !5,-4(-4115+8!$>GL+"H"IR%(4<5&/!
$!,-.1>STO(Q!,-.! 7' (QelA+-A&-15,1(+-/'R$$BAS!,-.!1"$BC!ULc@!5&/)&AL(6&'LS!,5&!8(-+5@!
A+8),5& 114A+-A&-15,1(+-/1+111;&!8,-4,-&/&B)+#FA, 1&8, 5(+</1+1;&5!8,a+5!+O(.&/I+AA<S5!
(-18(-+5!A+-A&-15,1(+(11;&!8,-4,-&/&B5(AN'(A, 1&/@A'<.(-4! %8 R$TCBET#!U1cS@!:,Q!
R"TCBCTH!U1cS@!J4Q!RHTFBY(GIRHISBHTF!U1cS! (Q@&, (Q!,-.!M (Q-!R4&-&5,"L!s!
HT"IU1cST!

! [-11;&!8,-4,-&/&B)++5/('(A,18@!J-Q!A+-A&-15,1(+-/!1,-Jt - 15,-4&!15+8IHT#BAL!

- HTHBFATS@!5&/)&AL(6&'LIR%(4<5&08 @S D@84 -.! Z, (Q!A+-1&-1/1;,6&!8(-+5!
6,5(,1(+-/! +I! CCTFBD"TD! U1c@! ">THB"FTD! U1¢@¢#FDBEDHB>TD! U1lc@! 5&/)&A1(6&'L!
R7))&-.(O!V,N'&!"! -.1%(4<5&!>ST!:+8),58.41;&!8,-4,-&/&B5(A/('(A, 1&/E& - !-8&4'(4(N'&!

L, QIA+-A&-15,1(+-/1+IIHTCHE!,5&!5&A+5.&.@! UY(& !(/!<-(1+58'LI'+U!, 1ISHTE!U1CT!

! QI1&-@!1+5!1;&!8,-4,-&/&B3(AA, 1&@1J-QL.(/)', L/, 14++.1-&4,1(6&!A+55&', 1 (M1}
O(Q('RX!y!BIHTDDS @!,!8+.&5,1&!-&4,1(6& ! AtEE&7, 1 Qx/RX!y!'BHT>DS! U&, K-8&4,1(6&!

A+55&',1(+-18,15(01) {IM(4<5&!>T!

!

F=2=7=,G$2%110$.0(*6$, ("+$,$4$-$.(,+%.+$.("(:%.0

! 0%6(4<5&!DL.(/)',LI11;&15&'" 1(+-/:()!N&1U&&-1;&!5& +OB/&-/(1(6&! IRALISA T+ @!
\@e@+@T/@5@! :<@! ,-Z(!16&5/</! J-Q@U(L1] 1;&(5! A+55&/)+-.(-8%) (- %(4<5&! $! ,-.!
7))&-.(OIV,N'&I$TIV:&IA+-A&-15, 1 (+-1+115& +OB/&-/(1(68&E AGL:&!8,-4,-&/&BN&, 5(-4!
1,8)'&//:+U/1 IN5+, .15 -4&T!!

! V:i&!;(4;18-5(A;88-111,A1+5/141% |R#FBSDHS@!:+!R"FBI'"'$S®!C>#S!, Z[!IRDBCFS!
(-11:&18,-4,-&/&B5(A('(A, 18J(-.(A, 1&!,V/15+-41&-5(A:8&-1T!:+-6&5/& L@N\:5 . 16,'<&/!
+IHTD"B#TF#! - | HT>$BCT#$@! 5&/)&AL(6&'L@! ,5&! +-'L! /NIT T RAHEERIS&/! $! -.| CST!
e,5(,1(+-/!(-1e!,-.1:<1 5&1/)5&,.! U(1lle . I5+8#T>BCT$@!, ! #5+8IHT>B"GT!

! V;:&18,-4,-&/&B)++5Y('(A,1&4,5&!"/+ 1&-5(A;&.(- 13+ IR"BG#S! -7V IR$BF>S@!,'1;+<4;!
14,!'8//8&58,4-(1<.8!5&',1(6&H1;&!8,-4,-8&/&B5(AN'(A, 18/R%(4<5&! C2!7))&-.(O!V,N'&! $ST!
7685,480%+1STE>! - ISTHSI+5L+1, - Z(1,584(8(',5 114&,A;+1:85@!U; ('&!:5+-HT$B# D @!
I U (4:1'L18(-+511;, -1 14+511;818,-4,-&I&B5 (AN (A, 1&T1J,-4,-&/&B)++5I('(A, 1&)58/&-18&.

- 1:< . 1+I"HBC$S@MIHTSB ' TC!, - lel+IIHTGB#T!!

| |



$'H

$"#!
$"$!
$">!
$"C
$"'D!
$"E!
$"F!
$'d
$#H
$#"!
$##
$#4
$#1
$#C
$#D
$#B
$#H
$#G
$$H
$3"!
$$H
$$4
$$>1
$$C
$$D
$$E
$$A
$3G
$>H
$>"
$>#
$>4

F=?=B=,G"$I$"(7,$#%-3.,

! Vi&!:&@!MS@L.! W/ ,-+8,'(&/!R~SIU&S&! A, 'A<, 1&.1 1+"+U(-41/;, &B-+58,'(?,1(+-!
U(LIM770!RZS ,AA+5.(-41+)5&6(+</'L! .&/A5(N&.!'(-&,5!8&1;+./1R=,<! -.| d</K(@!"GGD2!
=+ 5! &1L T@#HH>2!=,<! - 1 7'&0,-.&5! #HHDS @! </(-4! 1;&! & ¥Rt &Mt &~S! y! :&WRH#MS5! B!
"Z.S2IRM5WMBYSISWRHTC:&IVIHTCZ.S2! Re4AWI<WRHTDEOSIVIHT$SVNS2! - IRWWW,~S
yIW, WRSMS!IMI#Z.S@!58&/)&AL(6&'LT!

! J,-4,-&/&BN&,5(-415+AK/IX99vt!), 11&5-M770!-+58,'(?&.1,5&!)5&/&-1&H1(4<5&!DT!
V:&1/<8I+1I X9Vt ReXQOVLSIA+-1&-1/11+5!1;&18,-4,-&/&B5 (AL (A, 1&45,-4&/115+8! FDBSCE!
)8@'LL)(A,"L!1,5U,L 115+8!1:&!IA5</1,'16,'<&/1+II"#G!))8TBWN<!5,1(+/!6,5L!15+8!HTDD!
HTH@!5&I'&AL(-41,18&.(<BIX99IRIX99S!&-5(A;88&- 1@ ALHUBAI+15, 1 (+/1,-.1.&)' &1 (+-!
(-"'(4;11X99IRWX99S @!/<))+51 QMNAZ!5, 1 (+/!A+8),5& 141;&I95WW<!5, 1 (+/!1+5!;&,6L1X99/!
R*X99S!R%(4<5&! D! ,-.17))&-.(0!V,N'&! "ST! V(858! -4&! +19<! -+8, (& @5+8!/15+-4'L!
-&4,1(6&1+/'(4;1'L! )+/(1(6&! R9<wW<! y! HTSFB " THEGE! ,-+8,'(&/! ,5&! )5&.+8(-,-1'L!
)+H(1(6&@'I5+8 HIFST$D! - I tw*+ 7<!5,1(+/16,5L! 15+8 HTGDT"FTIV;&! X99vt!), 11&5-/!
&(L:&5).(/)',LL)+/(1(6&):&!,-+8, LI+51 1" AK+IN+/(1(6&!,-.1-&4,1(6&!:&),-+8, LIRHTFFB"T#>S!
R%(4<5&/1D!,-.IE!,-.17))&-.(0'V,N'&!"ST'RM5wM54&!15+8IHTGH!,-.I"THC!,-. T!!

! eXQOVHI A+-1&-11+111;&18,-4,-&/&B)++5I('(A, 1&J(/ @! +-!,6&5,48&@! 8+5&! N<-.,-111;,-!
(-11;&18,-4,-&/&B5(AN'(A, 1&M@'(-41U(L;(-!,!-, 55+ U&5!5,-4&! 15+81"EG TH#HFHTG"!))8T!
X991),11&5-/1,5&! ', 11+51)5&/&-11,1/'(4;11WX991&-5(A;:8&-1!R%(4<5&! DST! 7 ARSBLAL QD!
5,1(+/15,-4&!15+8IHTD"B$T$$@!,6&5,4(HOLTHPTB,'LL(/)',L!6,5(N'&!6,'< &/@+8!HTCDB
"TCH!,-.1" 1/,8)'&/1)58&/&-1&.1)+/(1(6&N7<!,-+8, LIRHTGGF' T>#S@! fr*+ 7<15,1(+/!6,5(&..!
I5+8IHTGEBF THFTIV;&18,-4,-&/&B)++B(A, 1&F &!,-+8,'(&/11;,1Y),-II5+8IHTFFB"T""IR%(4<5&!
ES@!15&-.115+8!)+/(1(6&!1+U,5./-&4,1(6&!,-+8 ) QML & (5!, /[+A(, 1&. ]RM5WM5+8,'(&/!

J:+U! (8(1&.16,5(,1(+-/'5+8IHTGCB " T"#T!!

!

F=B,@$%+7'%.%#%!:,

# X&)5&/&-1,1(6&! A 1+ +'<8(-&/A&-A&! R:WS! (8,4&/! +I! 1;&! 2(5A+-! A5L/1,'/! 15+8! 1;&
45,):(1&BN&,5(-4!)&'(1(A! 4-&(//' Rq"HH#GS! (-6&/(HAI® U+5K! ,5&! /;+U-(-! %(4<5&! F@!
1+481;85(1) 1;&-MNHMN,4&/! -1V v\l 5, 1(+/T! b(SA+-N\BAN, - 'L/&/! 58! )58/&-1&.{-!
A+-A+5.(,! .(,45,8/@! )5+N,N((1L! .&/(1L! Y+1/@! ;(/1+45,8/! ,-.! U&(4;1&.! ,6&5,488,8)
R%(4<5&!FST!%+5!8+5&!.&1 MM\ (A, 1., 1, @I&&7))&-.(OIV,N'&!>T!

! b(5A+-IA5L/1,'/115+811;&8145,):(1&BN&,5(-4!)&' (L(Al4-&(//'/,8) & Rq"HH#GS! BRAA+'+5'&
15/),5&-1@!+5!"(4;1IN5+U-(3(1},1 /(285 -4& ! +II$HM# @A NI $HM"# @8 | -.'&-41;BU(.1;!
5,1(+/15,-4(-4115+81CA"l - 1"A"T1 J+/112(5A+-1A5L/1,/1;,6&! /<N;&.B#&<:&.5,1: N(1/! ,-.!

! ! "Ul



$>

$>C
$>D
$>H
$>H

$>G
$CH
$C

$C#
$C3
$C*
$ce
$CD
$CE
$CHE
$CG
$DH
$D"

$D#
$D3$
$D>
$DC
$DD
$DE
$DF
$DG
$EH
$E"

SE#

$ES

$E

$EC
$ED
$EE

[:+U18,(-'L1)5(/8,1(Al 8+5):+'+4(&/T! 0<NB5+<-.&.1/; )&/ 5&! || A+88+-1 1&,1<5&! ! [+8&!
2(5A+-/@W&", [ I/1<8)LI8+5);+'+A4(&/T![-14&-&5,' @'1;&!(-1&5-,"/15<A1<5&!+]11;&1?(5A+-/16,5(&/!
N&LU&&-! +/A(",1+5L! 2+-(-4! -1 A+5&B5(88&.! ),11&5-/T! V:&! .&15(1," AABEIEK'L!

+HA(", 1+5L124-(-4@"), LA, L1 2+-(-41 - 1/(8) &IN5+, .17+-(-41 -.| 5&!U5,))&.INL! ., 5KBAB&..!
+6&545+U1;15(8/\R%(4<5&!F7ST!

! 71141, 14+1/86&-1LB-(-&!/)+1/U&5&) -, 'L 2&.1+-IDG!?(5A+-/15+8Y/,8) &I"HH#G TIOB.6&
1;5&&! /)+1/' RE$S! L(&'.&.! ARL} A+-A+5.,-A&! z! GHc! R7))&-.(0! V,N'&! >S@! (-A'<.(-4! "F!

-, 'L/&/1+-18&1,8+5);(Al+6&545+U1;15(8/!,-.1CC! - "LI&/!+-1(-;&5(1&.| A+5&/TIV; L (+/(- !

1:&15 -4&+IIHT BHHTH# 1+511;&1"F1+6&8545+U1;15(8!/)+1/ | 4AREB& 1, 8+5): (Al+5(4(-11+5!
1;&12(5A+-IRX<N,11+@#H"ESTIV;&/&!"F1+6&545+U1;!5(HOB NG, -11/)+1U(11,- |
<))&5!(-1&5A&)1!,4&!+1#"HDIXIGTRI03dlY!>S@! #-MNHMNU&(4;1& 8L, - |, 4&1+H#HGG!

xIDU, 'RJIO3d!Y!#T"GS!,-.11;&!L+<-4&/115&8- -1/ /&,. B'+//1 15&-.1'(-& R%(4<5&! FAST!V;(/!
L1,/&811 (/! (-185)58 184 '(K&'L! 5&)5&/&-1! ! 8&1,8+5);(Al 1&A1+-+1:&58," &6&-1@! 4(6(-4! !
8(-(8<8!A+-/15,(-111+5!1:&!.&)+/(1(+-,1,4&1+11:&1/&.(8&-1,5L1)5+1+(L:T!

! V:&! //<8&.18,0(8<8!/&.(8&-1,1(+-! ,4&! [+5! 1:&1)5+1+'(1;! A+55&/)+-./1 +-1LH#1;&!
A+-A+5.-112(5A+-/1+'.85!1;,-11;&!8&1,8+5);(/8!)5&6(+</'L! (.&-1(I(&A, THHGG! ! ,-.! (14
-AA5&.1'&, . B+ 158&.(-4'(-&TIV:(/1,))5+,A; 1+"+U&.1 0)&-A&BI, T@! R#H"DS! A5(1&5(,! 1+5!
&I(-(-418,0(8<81.8)+/(1(+-,,4&/TIV;&5&I+58&@!1;&IL+<-4&/11)+)<', 1(+-@!4(6&-INL!I">I?(5A+-/@
&OA'<.(-411;&!8&1,8+5);(AIA5L/1,/@!5&/C L BIE(4;1&.8&,- IC=MNH MM A&!+1#'CHJ, !
R%(4<5&FOST!

!

J=,E*0+400*%.,

J=<=, 1'066$." +$K, 28(*("#, +%.(*94(*%., ".2, &%O(I2$&%0*(*%."#, 5$"(4'$0, 5'%-, (7$,

- 1" $0$19%™%./,'%+L0,,

! =&A,</&!1;8!8(-&5,'!,//&8N' 4&!+111;&!8,-4,-&/&BN&,5(-4!5+AK/!15+8!1;&!=+5N+5&8, !
M5+6(-A&MN 8,(-'L! A+8)+/&.1 +1I A,'AB((A,1&8(-&5,/! R&TAT@! 4,5-81@! )L5+0&-&@! ,-.! 8(-+5!
A5N+-,1&S@! )5(8F(A(A 8,571+-&/! +5! '(K&'L! J('(A,185(A;! A:&8(A,"! )5&A<5/+5! 5&!
A+-1(.&5&.1,1)+1&-1(,"1)5+1+'(1;11+5!1;&!8,-4,-&/&B5(A;|5+AK/TIV;</@! ! (5/1! L HI;8L(
1;818(-&5,");,/&/")5&A<5/+5/! 5&IN& (&ARNE&IK<1-+:+5(1&B'(K&A,5N+-,1&!8(-&5, IR +;-/+-!
&L T@!#H"D2!0,- B T@ #H#"ST![-11;&))5&/& 11/1<.L@! 1;(/!,//<8)1(+-! A+8&/!15+8!,11&01<5,'!
5&' 1(+-/;()! U:&58&! K<1-+;+5(1&B'(K&! A,5N+-, 1&! #APASI(+-/! (- 1:8! 4,5-&1B/)&//,51(-&!
A5L/1,'/),-.18,-4,-&/&B)L5+08&-&@!/<44&/1(-41,1)5&B8&1,8+5);(A5&A()(1, 1(+- R &1 F@!
#H"D2IM+ 4T @ WH"#210,- 181 T@ #H#"ST711&5!1;, 1@'8&1,8+5):(Al/)&//,51(-&!4,5-&1! -.!
8,-4,-&/&!)L5+0&-&!8(-&5, 1U+<".1.&6&'+)INL! (/+A;&8(A,".&A, 5N+-,1(+-1 -.|.&L.5,1(+!



SERF
$EG
$FH
SF"

SF#

SF4

$FH

$FC
$FD
$FE
$FR

$FG
$GH
$G!

$G#
$G$
$G*
$GC
$GD
$GE
$GF
$GG6
>HH
>H"

SH#
>H$
>H»
>HC
>HD
>HE
>HF
>HG
>"H

58, AL(+-/1.<5(-41)5+45,.81881,8+5);(/8@!, AA+5 I &1+ +U(-4158, AL(+-/A!

[

$J-:Q shr@anasemmaznpereBEBi0( QoRQ*sany!J- &7' (ROLQ-( Si72400:8D¢EUN Q '>iFBDKH
VI* (QVI$:Q (IR"S!

[

$J-:Q sr@rnrsemarmor@ BB >ireord 7' (O(Q-RQ*Ssanly!J- 7' (ROLQ-( Si72400i8DdGaH
VI#* (QIVI$:Q (IR#S!

!

J-Q sr@anase@BAEHL >oFrieDkI-0(Q e>2@a%nadbR (IR$S@!!

!

! V& LAL 1;11" 1 8,-4,-&/I&! ); /&' A+-1,(-!  J- 1 +0(,,1(+-! /1,1& R&TAT@!
J- & 7' (ROQ-( Sza008pbed J- ( RO(QS@a%ada@®!U;(A;I5&I'&ALL(,4&-&/(/!,-.18&1,8+5);(/8!
+! -1 &51LB5&.<A&J ! )5&A<5/+5@! '(k&BA,5N+-,1&@! 1<51;&5! /<))+51&.! +<5! 6(&UT!

R&TAT@!/)&//,51(1&!,-.!15;+ HEROPSLI&L'T@H#HHAS@M +//(N'&!1;,111;8(/1&.! N+68&!
8(-&5,',//&8N' 4&/! 8,L I 6&II<"L!&6&+)&.IA:&8(A,"L@!)5+.<A(-4!,18,5'B'(K&IA+8)+/(1(+-T!
Vi(1,))5+,A:<448&/1/11;,10(Q @\, LI8(-&5,/@!,-.10-:Q  U&5&!I+58&.1,<1;(4&-(A,"L!5,1;&5!
1;,-1.85(6&.115+8!.&15(1</@! &O)', (-(-4! 1;&NALB,'<&/1 1+<-.! (-11:8/&! 5+AK/ R%(4<5&!>! -1
7))&.(O! V,N'&! "ST! [-1" 1 8,-4,-&I&BN&,5(-4! 5+AK@Q! ,-.! V(Q! .(/)',L&.! -&4,1(6&!

A+55&" 1(+4(1) J-Q! A+-A&-15,1(+-/@! (-.(A, 1(-4! 1;, 1! 1&55(4&+</! A+8)+-&-1/1 U&S&! -+1!1;&!
+8(-,-11/+<5A&! +111;&!8,-4,-&/&BN&,5(-41 5+ ABY(4<58&/!>! - ICST!: +-6&5/&'L @ NAY&,
4++.1.815(1,"1)5+0OL@! 1;&! 6&5V(PURT))&-.(O!V,N'&!"S!6,'<&/1 1+<-.[-1,"18,-4,-&/&B

N&,5(-4! 5+AK/! <)) +511 N/&-A&! +11 1 .&15(1," [+<5A&! HB@M @ V(B)++5! [+<5A&1;&!
)5+6&-,-A&I+11;&18,-4,-&/&BN&,5(-415+AK/TIA/H@! 0AL(&'.&.16,'<&/N'+U&5!1;,-1A5</1,"
6&5,4&@NL}1/+8&1/,8)&/\/;+U(-41.&1&AL,N'&!.&)'&1(+-IR9%!s!"ST!

! 3+5K(-4! U(1] 1,&! ,'1&5-,1(6&! ;L)+1;&/(/! U;&58&! 1;&/&! 5+AK/! U&5&! )<5&! A:&8(A,"
)5&A()(1,1&/@" 1;8- B! A+8N(-&.1U(1].(,4&-&1(Al- | A5N+-,1& R,AA+5. (458 AL(+/!
N&'+USH)5+.<A&!8,-4,-&/&B5(AH'(A,1&18,L 1 6&IN&&! |,<1;(4&-(A)5+.<ALI+!, /&, I'++5!
(1+'6&.1 I((AAA(.!.&' (6&5&.115+8!,1/<N8,5(-&IN,/, 1(AIU&, 1;&5(-4TI0<A;I'<(/IU+<".!;,6&!
N&&-!,A((A!,-.11;&5&I+5&(1&.11;&)5&A()(1, 1(+-!+1!A,5N+-, 1&/ @ U1 gM:1/(/1&-1V(111;&!

UIA 5N+-, 18! A+-1&-11 +1 1;&/&! 5+AK/TIV; (/! [+ AL /<))+51&.!NL! 1:&! 58", 1(+-/;()!
N&LU&EE! -.! V(16,'<&/!l+<-.T1%+5!&0,8)' &@#HBSHEI <1;(4&-(AIRA',LI8(-&5, /6!
1;8!1.&8)!14)&1+A&,-@!U; W&Y/!5,5&L!,<1;(4&-(AIR3&M T@HHHSSTIV;</@! 1\RI6IR./!

l+<-.1 (-11;,&/&18,-4,-&I&BN&, 5(-4!5+AK/! 5&IA+-/(/ LEAIL: &L AKI+1!,1.&15(1, 1 (-'<&-A&!,-.!

! ! "M



>"#]
>"$!
>">|
>"Cl
>"Dl
>"El
>"F
>"Q
>#H
S#"
SHH
>HY
S>H#
>#A
>#D
>#E
>#HE
>HG
>$H
>$"
>$H
>$4
>$
>$C
>$D
>$B
>$H
>$G
>>H
>>"|
>>#
>>4
>>3

>>C

JV(B)++5! /+<5A&@! /<44&/1(-4! ! A;&8(A,' +5(4(-T!V;&!'(K&'L!'&,A;&.! 8, (AMAT &8 A&!
5+AK/! /;+U!'+UB( 6,'<&/! R7))&-.(O! V,N'&! "ST! 7I N,/(A! 8,48,1(A! )5+6&-,-A&!I<51;&5!
[<))+51&.!NL1;&! 7B:ZB_!,-.1V;w0Al<£b5wWO0A!.(,45,8/'R%&&1, TI"GGC2! Z&/N(11@! #HH$2! S@!
U;(A1(-.(A,1&/11;,111;&!8,-4,-&I&B5 (A (A, 1&)1+"+UIU&, 1;&5(-4115&-.1+1!N,/,"1/'R%(4<5&/!
G,! - INST!:+-6&5/&'L@! U&,1;&5(-4! +I! A+-1(-&-1,"' A5</1! 5+AK/! /;+<"11+"+U! 1;&! /&.(8&-1!
5&ALA'(-4!15&-. @ 'N&A+8(-4!BBA+-1&-1TI*+U&BRI@!H+1!&-5(A;&(*!/,8)'&/15&',1(6&!
1H:T!

! 7'1;+<4;'N,/,'L(AI 5+AK/! ,5&! -+1! //[+A(1-I(1L; 1;&! .5(" A+5&/@! I<SH:&B! +111;&!
)5&/&-11/1<.L!,5&,@!/&6&5,"16+'A,-(Al8,I(AINU (&AL 4&/'5,-4(-4!15+81+<1AS+)/I+1 #THBHT"!
P, 18,I(AIN+.(&/'(-1A+-1,AU(1]8,-4,-&/&! I('(A,1&+AK/IRJ,51(RLT@!'#HHG2!: €1, T@!
#H"C2!10+</&@L'T@'#H"G2!7))&-.(OIV,N'&!"STIV;&!,4&!5,-4&!+1!1;&/&!8, I (AI5+AK/IEREE', )/!
1;&!(-1&55&.!1.&)+/(1(+-,",4&!+111;&!8,-4,-&/&BN&,5(-4! 5SHAK/N//1<.LT![INMN&'(&6&.11;,1!
[<A'8,I(AIS+AK/TU&S&! .&)+H (L& M+A&,-(A!),1&,<!N,/,"1/1 A'+/&H#THP, |RJ,51(-/'&L,'T@!
#HHGSTIV;&IA+-A&-15,1(£(@@))-.:+1+II<)!  14G#H!))8@!$CH!))8!,-./GH!))8@!5&/)&A1(6&'L!
(-'1;&/&'N,/;'"1(Al 5+AK/TRJ,51&L, ' T@! #HHG2! 0&,'T@! #H"GE@E&™ ,/ ! -&4,1(689<!
-1+8,'(&/@!,5&' A+8),5,N'&I(1; 1;+/&!5&A+5.&:11;&0- B5(A;!/,8)'&/@!'U;(A;!8,K&/!1;&8!
)+1&-1(,""A,-.(., 1&+<5A&I5+AK/TV;</@!1;&!(-A+5)+5,1(+-1+1!1;&B & ¢ARH&,5'LIN+11+8!
/((A,1&Y1;,1!; 5N+5!,1-&4,1(68«! ,-+8,'L@!;(4;! - +@Z(@¥/ ! ,-.le! A+-A&-15,1(+-/8,L IN&!
5&',1&1+4J- V'& A;(-4'+11,1/&,I'++5IN,/,'"L(Al/+<B5A&T!=&A </&!/<A;!-&4,A6&8,'(&/! (-!
N,/,'"1/'5&I'&ALIASL/1,"(?,1(+-115+8!8,48,/1.&)'&1&.INL! 1;&!)5&AQLA!)  4(+A",/&B5(A;!
5+AK(+!1;&!8,48,!A5L/1,"(?,1(+-1/&5(&(@A+<'.!,'/+ 18&,- 11;,10- U,/ '& A;&.!15+8!/<A;!
8,48,/' (-'A+-1AU(1Y/& U, 1&5-1+11;&1/&.(8&-1,5L)('&T!1%<51;&58+5&@!N,/,'L(AI6H'A,-(/8!
J18&1,'1/+<5A&M, [+ |IA+88+-11&,1<5&} 11;&!M;,-&5+?+(Al/;+U&.INLIA,5N+-,1&1/&.(8&-1/!
15+811;&!)5+1+BZ+51;171',-1(AL.&)+/(1&.1.<5(-411;&+A&,-(Al,-+O(Al&6&-11#'RQ7QBFZD51;!
"GG$ST!! !

! V;&!/L/1&8,1(A!-&4,1(618¥+U!)+/(1(689<!,-+8," (&RHT$FB"THESI5!5+AK!/,8)'&/!
/<44&/1/11;,1!;(4,B1&8)&5,1<5&!;L.5+1;&58,")58M&(/ ! -+1! A+-15(N<1&!/(4-(I(A,1H1; &!
8,-4,-&/&! )5&A()(1,1(+-! /(-A&! )+/(1(62d!,-+8,'(&/" ,5&! ,! .(,4-+/1(A! 1&,1<5&! +I! ;(4;B
1&8)&5,1<5&!;L.5+1;&58," I'<(./' Rz#CH,:2! &TAT@' d&55L! ,-.! ", A+N/&-@! "GGKA! T+R6("&!
"GGG2!P&58,-!,-.le+-1d,88@ ! #HH$2! % BA(T @!#H"E2! OARAST @ ! #HAHST! . +-/(.&5(-4!1;&!
),'&+4&+45,);L!,-.11;&! . (/I5(N<1(+-!+1!8,I(Al5+AKM;&! Z+51;&5-1=+5N+5&8,!M5+6(-A&@!1;&!
(11,1 &)+/(L(+-! +118,-4,-&/I&B5(A;! 5+AK/!15+8! 1;&!;L.5+1;&58," /[+<5A&! 8(4;1! &O)L,&!
(8(-(/; &M-1&-/(ALH+I'1;&N)+/(1(6&Y,-+8,'L'R01&,.8,-!,-.10)SL@#H"CST!QL;&5")+//(N('(1(&/!
,5&D<!,-+8,'(&/!(8)5(-1!NL!/<N8,5(-&!U&,1;&5(-4!+11,115,A1(+-,1&.1 +A&,-(AIN(A+<5A&!
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>>0D RV+U&EL'T@!"GDG2!J&-RI'T@!"GEE2!X<.-(AK@!'QGHABR/1&.1)5&6(+</L!+5!"+U&5!
>>B  1&8)&5,1<5&8!;L.5+1;858," I'<(./| R&TAT@ QB T&B! #H#HST!V;&! Q-4&'<K!a,/)('(1&/! R*+1,78&!
>>A  9+58,1(+-@'0+<1:!7I5(,9K0,8) &!+I! 1A;:&8(A, )5&A()(1,1&"  AK(-41)+/(1(8&),-+8,'L!

>>G  .<&I148(O(-41+1'+UBV!;L.5+1:&58,"I'<(./IRs#HH,:B(1],8N(&-11&,U, 1& RP<17888L ' T@!
SCH  #HH"2!0A;(&3'T@H#H#HST!%<51;8A+53&@*+//(N'&!1;,111;&!"+//1+11)+/(1(68&!,-+8,'L!

>C"1 8,L!;6& N&&-!1)5+8)1&.!NL!/+8&!.&15(1,".('<1(+-! +I!' K&V, 1&5A;&8(A,' A+8)+-&-1/T!

SC#  *+U&B&S@MN5<&IA&S(<8!,-+8,'(&/!, 5&!58 &b/ 1;&18,-4,-&I&BN&,5(-4!5+AK/! -1 134!
>C$  (/'6&5LI+U@!.('<1(-4INLI1&55(4&-+</!A+8)8:8N&I<-'(K&'LT!

>C3 | X&4,5.'&/1@!1;&!15,A&!,-.18,a+5!&'&8&-1!19%M!'A+8),5(/+-/! 1+1;&N\:;.@"(-K&.!

>CC 149<!-+8,(&/@Y15+-4'L1+))+/&!,1.&15(1,"+51)<5&L.5+1;&58,"/+<5A&!+5!1;&!.&)+/(1T[-/1&,. @
SCD  1:&!)+/(1(6&A+55&'" 1(+-IN&1ULE@H@"!./&.(8&-1,5L! J- 1A+-1&-(11:&18,-4,-&/&B5(A;!
SCE  /((A,1&M@'1;&! N/&-A&I+IY(8(,5 |A+55&' 1 (HH{11:5@!,N<-.,-1f- 1+OL4&-, 18/& U, 185 <&/

SCE  14+0(.,1(6&!U&, 1;&5(-415+81A+-1(-& 1, 15+AK/@!/<44&/1!,1-+-B\::1)5+6&-,-A&IR%%(4<5&!G, |,-.!
>CG NST!%<51;858+5& @ N&A HIBKI@¥ -.! e@5&!/15+-4'L1&-5(A:&11:8!8,-4,-&/&B5(A;!
SDM  /('(A,1&M(118<A:IU&,K&S5!), 11&511:&!8,-4,-&I&B)++5('(A, 1&IR%(4<5&!$2!7))&-.(OV,N'&!
>D1  $S@!,!.(/1(-A1)5+6&-,-A&IN&1U&E I E(&H'+4(&/8,L IN&!1,K&-!(-1+! AA+<-1TI7IN,/, 1(A!
>D#  [+<5A&N/<448/1&.11+511;&! B5(A;I5+AK/@!U;858,1&0- B)++5!'(1;+'+4(&/@!,18(0&.B/+<5A&!
>D$  U(L1/+8&!.8458&1+1. &15(1, 1 (-I'<&-A&IA,~-+1IN&! 5<'&.1+<1T!17..(1(+-,"L@! 1;&! /1F6&A )+/(
>D3*  A+55&',1(+-IN&LU&S&-I:+! - le! - 1-QU<448/1/'1;&¢ B5(A:NI'<(/NNUES& (K&'LI&-5(A:&+!

SDC -1 eTO(8(,5L@'1;8! B)S&A()(L,1(-4!I'<(./!,58!/<44&/1&;)6& N&&-15&",1(6&'L!.&)'&1&.
>DD  7/@Z(@-.! ,/!.&)(A1& INL!1;&(5!/15+-418&-5(A;8&-1!1, A1+5/IN<1I+-'L18+.&5,1& AABE&' 1 (+-!
SDE  J-QIR%(4<5&ICST*+U&B&5@!,-+1;&5))+1N&@YI(1;8/&18+.85,1& A+55&" 1 (HE&. 1&..!
SDE  1+,1)+1&-1(,"8&1,8+5):(A! 5&.(/I5(N<L(+-T#N,-.| Z(1(-! 1:&! 5+AKT! [ 1;(/! /A&-,5(+@! 1;&/&!
SDG  &'&8&-1/1(-(L(LIU&S&!.&)+/(1&.!,'+-A)(11J- 1,-1.<&! 14 185 (,4&-&1(A!,-.18&1,8+5):(Al

SEH  )5+A&/&I@!,-.11;&-11;&LIUS&IN+<-.I(-1+1+1;&5!-&U'LI-<A'&,1&.18W&8,/M! '+ 1/<44&/1!

SEM 1, 111:&H'<(/11;, 1 A+8N(-&14)58&A()(1,1&! LI&!B5(A; I 5+AK/N U&5&! 4&-85,"L! .&)' & 1&!

SE#  ,-1:5@/ 1.&)(AL1&.INUI&, K&-5(A:8&-1!I,AL+5/),-.11: 81801588881 K+5(-685/&IA+55&, 1 (+-/!
>E$  U(111;,&)58A()(1,1&.13-QT!

SE3 | = /&.1+-11:8! N+6&!A+-/(.&5, 1(+{@N ,//<8&.11;,111;&!58)+51&.15&.+0!/(4-,1<5&/! 5&!
>SEC 5+N</1@!",45&&8&-1U(1] /1&6&5," /1<&N 1;,1! ;,6&! </&.'/(8(,5! ,54<8&-1/'1+ &015,A1!
SED  ),'&+&-6(5+-8&-1!/(4-,'1115+8! ', 18B.(,4&-&L(A! 5+AK/! -1 45&&-/A;(418):(N+(1&! |, A(&/!

SEE  /&]<&-A&/'R&TAT @!=&1, bl HHH>2!18B8@ '#H"E2!V,/;(&}T@#H"E2'V&(GL(D ® #H"E,2!
>SEF M',-,6/KL! &L T@!'#H"F2!*+&L'T@!#H"PAR& L' T@!#H"G2!M(1,8&"+HH"G2!:,N5,&L'T@!
>SEG  #H"GN2!=+/A+BO0,-RBI'T@!#H#H2!b; &UI'T @ !#H#HST!
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>FH
>F"!
>F#
>F4
>F3
>FC
>FD
>FE
>FR
>FG
>GH
>G'
>G#
>G$
>G*
>GC
>GD
>GE
>GF
>G6G
CHH
CH!
CH#
CH$
CH»
CHC
CHD
CHE
CHF
CHG
C"H
c™l
C"#
c'¢

J=?=,M"*/*,".2, &"#3$% '$2%1, 2$&%0*(*%."#, +%.2*(*%.0, Ca5|98%*./, '%+LON, >.0*/7(0,
5'%-,("+$,$#$-$.(,".2,G0O0,0;0($-"(*+0,
V;&!,<1;(4&-(A!-,1<5&!+1/+8&!),'&+B5&.+ O I&A&N ,-.18&1,"+(/'R&TAT@®:+@!
<@'J-@'J+@(RI&&%(4<5&!8F! 1/<44&/1'1;,1!1;&!8,-4,-&/&BN&,5(-4!5+AK/!I5+8!1;(/!/1<.L!
U&5&!)5&A()(1,1&.115+8’1,'B5(A;@!6+A,-(A,"L! .&5(6& @1L&RW 1R L, T@!#H"CST!:+B
)5&A()(L,1(+-!+11/<'I(.&! 8(-&5, N RI+@E:<S@!),//(6&! IA,6&-4(-4! +1! I+ @(@®-.! :<!NL! !
),51(A<',1&!/;<11'&!,-.11;&IN&-1%@- 15&.+0!/;<11'&! 5&!/&A+-.,5LI8&A;,-(/8/1)+1&-1(,"L!
5&/)+-/(N'&!1+5!15,-/I&55(-411;8&1,'/11+1;&! 5+AK/T![-1/<))+511+11 1; (/! 6 (&U@LL++4(A, !
45+<)/1)58/&-1&.1;&5&! A+-1,(-1 /<'I(.&! 8(-&5,'/! '(K&'L! 1+58&.! .<5(-4! 1;&! )5&B&&);QA!
11,4&N+1".(,4&-&/(/!,-1+-'LI5&A5L/1," (&.1.<5(-418&1,8+5);(/8T!%+5!&0,8)' & @!/&.(8&-1,5L!
1&01<5,"158&",1(+-/;()!.&8+-/15,1& INLI A+N,'1(1&! R:+7/0S! ,-.1/<55+<-.(-418,15(0/B(-&5,
15()'&!A+-1,A))5+0(8,1&'LI"#H,@!/<448&/1!&,5'L!8(-&5, 1 45A HIHAA<5IU(1;+<1!5&, A1 (-4!
U(1;-&(4;N+5(-418(-&5, IR&TAT@": ABN@HH"G,STI7TAA+BL41&, 1<5&@!A+N,'1(1&!&(1;&5!
U,/ ! ABL/1,"(?&.! .<5(-4! & 5'L! .(,4&-&/([Y ! ,- | ,<1;(4&-(A! )5&A<5/+5! +I1 7/ BOBN&,5(-4!
/&.(8&-1,5L!5+AK! +5!5&A5L/1,"(?&.!.<5(-4!8&1,8+5);(/8T!%<51;&58+5&@! ! ) 5&6(AK/! 6+'A,
AL6(1H11;&18,-4,-&/&!/+<5A&! 5&,|R&TAT@! JGI (FIB 1 #HHG2! 441, T @ #H"C2! 0+&A!
T@WHH"GS@A<//&.! (-11;&1)5&6(+<///&AL(+-@!)5+6(.&/!,!5&,/+-,N'&!&O)',-, 1(+-11+5!1;&!;(4;!
7/ 1&-5(A;8&-1(+11;&!/,8)'&/T1%+5!&0,8)'&@!,!/,8)'&!15+8!108X 45+<)!RqQ"H#>$S!/;+U&.!
7/ 1A+-A&-15,1(+-+I'GEF!))B(1},- 1994+|I"C>#@'A+8),5,N'&B,4-(1<.&!141;+/&), A;(&6&.!
NL!75A;&,-!,-.IM,'&+)5+1&5+?+x[ABOB5(A;!/&]<&-A&/'R:;(1%&ET@!#H"GST!
! +6,5(,-A&IN&LIU&&-N - U+ I(/1+N/&56&.!1,- /) &A<',1&T4N&!5&',1& +,- 1J- B+O(.&!
),51(A<',1&!/;<11'&! 8&A;,-(/8T! *+U&6&5 @I ¥-, I&AL&.(-1 1;(/! ) 5+A&/I@! 5&8, (-(-4! U(L;(-!
A+-A&-15,1(+-/"A'+1&81;&!A5</1,",6&5,4&'R7'4&+!,- 'WV5(N+6(",5. @ ! BHHAZT @ '#H")2!
&L T@#H"GST![-1&5&/1(-4'L@!1;&!\1&-5(A;8&-1!1, A1+HE - BIHA BN, 5(-4! 5+ AKA-'L!
['(4:1'L),N+6&IA5</1, 1&6& 'RIVAHGS @!/<))+51(-411;&!/1,1&8&-1!,N+6&F IV &+ ?=@= !
)'+1! R%(4<5&! "HS! AA+51441'4&8+! -.! V5(N+6(",5.! R#HHHGS@! 5&6&,/! )5+-+J4AK.!
&-5(A;8&-11+I'<1+$DH!5&',1(6&H!8,0(8<8!+I1#TF!+5\@)5+6(.(-4!,..(1(+-,"/<))+51!+5!
+0O(.&!/;<11'(-4115+8!/<5|, A& + QW& <O(-(AIN+11+8!/&.(8&/(BA5 ! 1++N/&56,1(+!!1;&!
8+.&5-! U&K'L! 5&/15(A1&.! ,-.1 /15,1(1(&.! :,5(A+! -1 1;&! ="108! N,/(-/' R7'4&+! |-.!
V5(N+6(",5.@! #HHG2M&'8+-.1 &1, ' T@!#H"FST! Z+58 LI +O(.&! /;<11'(-41+ -+O(A! +5!
8&6&-1<,"L1&<O(-(A!U,1&5/15&(<11(#;! I+ 1&-5(A;8&-1(-11:&!N+11+8!/&.(8&-1/'R7'4&+!,-.!
VEN+6(",5.@HHHGSTIO<AJK49%(/ 11 +<-.! (-11;&!8,-4,-&/&B5(AI('(A,185+AK/IR9%y!#H!
$DHS@!'U;(AN&'(&6&1LH;,6& N&&-!.&)+/(1&1!,- 1,-+O(AW&<O(-(AY/&11(-4! AA+BH) 41 +/!
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C"S &L TIR#H#'STIV;&I<N(|<(1+</1.(//1&8(-, 1(+-1+11/<'|(.&!8(-&5, 'R&TAT@!A+N,'1(1&! ;/L5(1&S @!
C'G  U&",/ IN(+4&-(Al45));(1&R)L5+'L?&.15&8- - 1/1+11+58:(ARB1%5,4+8&-(!,-. IM&5&(5, @ #H"$S!

C'D (-!1;&/&!8,-4,-&I&B5(A;!5+AK/@!/<))+51/11;(/!(-1&5)5&1, 1(+-T!V:</ @' I&-FA; 8&-1(- !

C'E  1,&D- B5(A:I5+AK/ (-.(A,18/1/(8<'1,-&+</'IA,6&-4(-4&|U,1&8)+ | -1 J- 115+8!1:&!+O(A!

C'R  /<5|,A&U,1&5/INE! 1+OL:L.5+0(.&/N+"+U(-4!,15& <AL(6&!.(//+'<1(+-18&A:,-(/8!+11 1.1

C'G +OLL.5+O(.&(!1:&!,-+O(A!/& I'++5IN&'+U! 1:&! A:&8+A'(-&! L&5(-A+5)+5,1(+-! (-1+11:&!

CHM  .(,4&-&1(AB8&1,8+5);(Ak ! /((A1&IMT+U&BE5@! 1:&/&! 5&/<'1/! A,--+1! I<"L! .(11&5&-1(,1&!
C#1 N&1U&&-!,-+O(AIN+11+8!U,1&5/!,-.1,-+O(AN+5&!U,1&5/T!

Ci#t =&/(.&/11;841,1&! N+6&@! (-!,-+O(AW&<O(-(A!N+11+8!/&.(8&-1/@! J-! </<,"L! A,-1 5& Al!
C#$ U(1;)A,5N+-,1&/11+1+58!,<1;(4&-(AlJ-BA,5N+-,1&18(-85, 'R&TAT@K<1-+;+5(1&!,-. I5H.+A;5+/(1&
C#* :'6&51!,-.!M&.&5/&-@!"GG$@!"GGD2!=5<8/ AK@'#HHD2!V5(N+6(",5.!1&1!,' T@!#HHD2! +;-/+-!1&
CHC #H'DST!%+"+U(-4!1;(/1,))5+,A;!,-.| AA+5.(-411+1+1;&5!,<1;+5(1,1(6&!/+<5A&/\RAZ M@ LE5! &
C#D #H"F2!:;(/+-4,1&1!,'T@!#H"#2!:,N5,"1 &1! ' T@!#H"GN2! JfAK&! &1!,'T@!"GGG2! 0',AK! &1!,'T@!
CHE J,-A(-(' &1! 'T@! #HHH2! ZL,8&@! #HH"S@! (1! (/! /<44&/1&.! 1;,1! 1;&! 8,-41- &/ &BITH @!

CHE /)&//,51(-&! ,-.1 5;+.+-(1&S8,L ! 5&)5&/&-1! .(,4&-&1(AWB&1,8+5);(A! )5+.<AL/l +I! <1;(4&-(A!
CHG I('(A,1&)</'8,-4,-&I&BA,5N+-,1&!8(-&5,'15&.<A&.!(-!1:&!.&8&)!,-+O(AW&<O(-(AV/&, I3 AB5!

C$H  J-1+O(.&/N5&A()(1,1&.!,N+6&!1;&IA;&8+A'(-&TI0<))+511+5!1;(/!, [+ A+8&/I5/H1:&115<&!

C$" )+/(1(6&":&!,-+8,'L'IR&TAT@!3,5K&!&1!, TI#HA#HST!

Ce#t | VH6,5L(-4!.&45&&/@! 1BARY! - 18&1,"+(/I/<A:! [/ le@+@T/!,-.! Z(@O:;(N(1!,!

C$$ 5&,/+-,N'& A+6,5(,-A&J(1] J- ! A+-A&-15,1(+-IT' 0)&A(I(A,"L@! 1;&! 5& <AL(+-! +I! 6]+,1&!

C$* 6,-,.L''(+/'ReQ 0S!/1U&",/!;L.5+OL" [+58/@' +AA<BB(".'L! 5&.<A(-4! ,-.! -+-B/<'I(.(A!

C$C ,-+O(AlU,1&5/'R7'4&+!,-.1J,L-,5.@#HH>2!:,'6&51!,-.IM&.&5/&-@!"GG$2!J+51+5.1,-.198&5/+-!
C$D "GGG2IV5(N+6("&UT@#HHD2!P,8N,ASAITI@ #H#HST!7..(1(+-,"E@!g&/!,5&!1<51;&5!

C$E 5&<A&I1+(-/+'<N'&!;L.5+0(.&! 1+58/1<-.&5! [15+-4'L! 5& <A(-4! A+-.(1(+-/! U;&-! 158!

C$E  )5&/&-1+!1;&!&<O(-(Al&-6(5+-8&-1IRV5(N+GLF@#HHD2!V K, ; &8 T@#H">2!b;,-&1

C$G , T@' #H"GST! 0(-A&! )+1&-1(,"1 ,<1;(4&(A! /<'I(.&! );,/&' R&TAT@! )L5(1&! 1!, B&N,'1(1&S
C>H 8(-&5,'+4(A,"L!5&',1&1+8,-4,-&/&!8(-&5,'/@!8+/1!/,8)'&/!)'+1! (-!1;&!&<O(-(A!l(&'.!1+-11;&!

C>1  J+ . <>?=@= !45,): @QU&/<44&/11/15+-4'LI5& <A(-4'+A, N A+-.(L(+-' U&S&! JI+ALK&N

C>#  .&)+(1(+-!+111;&)- B)5+1+'(1;T! 7'4&+! -1 L-,5. 1 R#EHH>S! ;(4;'(4:111;,1! (F.&)'&1&.(-!

C>$ &<O(-(A! &6(5+-8&-1/! .<B++54,-(AB,1185.8&45,.,1(+-! NL! 1;&! ,AL(+-! +1! /<'l,1&B5&.<A(-4!

C>3 N,AL&5(,T!7'1+<W&.+1-+11;,6&!.(5&A11&6(.&-A&!+5!/<',1&!5& <AL (ABHBAKS58-A&!+!

C>C )L5(18J(1145,);(1(AI'&-/1&/ @' A+<)'BHL;&!"+U!:51&-5(A;8&-1!1,A1+5!R%(4<5&! $SIAKI+I!

C>D A+6,5(,1(+-IN&1U&&-!:5!,34 IR%(4<5&!ICS@!/<44&/1!,1/15+-41)+//(N((LL!I+5!8(A5+NE'l/<'],1&!
C>E /[<'I(.&!5&.<A1(+(1]+54,-(A8,11&K-"+U!+0OL4&-1U,1&5/IN&'+UNL; 8BA; &8+A'(-&T!

! ! "Ql



C>F V:&1)5+)+/(L(+-1+11&<O(-(AIN+11+8!U, 1&5/!(/!5&(-1+5A&.INLI7/IALA'(-4T!\-.&51+O(.(?(-4!
C>G U,1&5/@!718,LIN&!(-A+5)+5,1&.1(-1+!J-B+OL;L.5+0(.&/!5& AL(6&!/<51, A&/@!I+58(-4!(-[+'<N'&!
CCH ,5/&(All+58/\RV5(N+6(",5.@#HHHST!3;('&!<-.&5!5& <A(-4! A+-.(T(HHGRHAL.I 1+ 7!

CC! ,-18,LI5&ALIU(L;I/<'I(.&!/)&A(&/)5&A()(L,1&.! (-1 &<O(-(AIN+11+8B&L(R&TAT@! J+5/&! ,-.!
CC# W<1;85@!"GGG2!*<&51,Bd(,?!,-.1J+5/&@!"GG#2!7-1&1!, T@HH"E2!*&12&'1&1!, TH@BHH""21V5(N+
CC$  #HHHST!:+-/8]<8-1'L@'1:&'5& <AL(B&L. (/I+'<1(+-H+11J-+O(. &/ AS+/I1:&IA:&8+A'(-&IU+<".: 6&
CCP 5&&/&\T/" 1(-1+11:81/&,U,1&5@'U;(A;1U+<"1; 6&IN&&-158. <A&Y1+ITHA+5)+5,1&.1(-1+!

CCC /<'1(.&!8(-&5, /1 1+58(-4! (-1 1:&! U, 1&5! A+'<8-! -1 +-11:&1 /& I'++5TIV:&! :(4:1 7/ &-5(8&-1!

CCD |, AL+5!(-14<5!/,8)&/! ,-.11;&!18+.&5,1&)+/(1(6& A+6,5(,-A& U(1;1 J-1 A+-A&-18I1<44&/1!

CCE 1;(! /;(11! 1+U,5./' 7/ &-5(A;8&-1! (-! 1;&! ,-+O(AW&<O(-(A! A+-.(1(+-/! &O(/1(-4LNE;:&!

CCF A &8+A'(-&T!7/11;&!)+/(1(6&!5&",1(+-/;()IN&LU&&-7/!,-.1]-Q!&-5(A; 88 HA+<-1/!I+5!+-'L!

CCG >HcHIIL&L,1,@!7/1(/V<44&/1&.11+1; 6&":,.1,I'(K&'LY&, U, 1&5!/<51, A&} A+A(, 1(+-1U(L;!

CDH 1,&IN,/,"1(AIU&,1;&5(-4!I'<(/T!

CD! IINE&S5(<8!-+8,LI(/! - +OLA&-!/&-/(1(6&))5+OLIU(.&'LI</&.11+1<-5 6&'1+A&,-IU,1&5!A+'<8-!
CD# 5&+0IR9.&51(&'.1&1!, T@!"GFF2IW(<I&1!, T@!"GFF2!P&58,-!,-.19'.&51(&". @!"AGH2E0;(&. /!,
CD$ #HH'STI[-!,-+O(A! U, 1&5/&1({&+'<N'& N<1!+O(.(?&/1 1+1:&! +O(AIRSC! {8+ P&58,-! ,-.!

CDb 9'.&5I(&.@"GGHS!-&,5B-8&<15,)*1&-6(5+-8&-1//R9'.&51(&'".1&1!, T@!"GFF2IP&58, &= @'.&5(
CDC "GGHST!3;&!+0L4&-1A+-A&-15,1(+-/!5(/& N+6&! CH{8+'@!1;&!+O(.,E (144 & +U&S5/!

CDD 1;&V+'<N((1L!+I:&@"'&,.(-411+!(1/)5&A(0)(L,1(+-,-..&)'&1(+-15+8!/& A BB (&' .1&1!, T@!
CDE "GFF2! W(<! &1! /T@! "GFFST! V;&! 5&8+6,"! 18488 /&,U,1&5! (/! &:;,-A&.! NL! J-Bb6&!

CDF +OL;L.5+O(.&/! 8(-&5,/@! A',L!),51(A'&/@! ,-.! +54,-(Al 8,11&5B5(A;! .&)+/(1/@! U;(A;! /&56&!
CDG 1&8),1&/!+5:&N5&A() (L, L(+-,-.1.&)+/(1(+-1+-11:&1/& I'++5IR=,<@"GGG2!=,<!,-.|_+HKA:@)

CEH #HHG2!V+/1&6(-!&1!, T@!#H"D,STIV;(/!.&)'&L(+-!(-//&,U,185!:&I A+-A&-15 A (-&H(IKB&I1

CE! :&!,-+8,(&/158&A+5.&.1(-11:&U,1&5! A+'<8-1(/IA+-/(/1& 11U(L;! 1:& A+-A4B(&)&-.&-A&!+I!

CE# J- (140(.(?,1(+-!11+1J8L" 1+-1+0L4&-1,6,(,N((1I?,'6&51! -.M&.&5/&-@!"GGD2! M+/1@!"GGG2!
CE$ V&AN+&L!, T@HHHC2! +:-/+- @' ZRIACL(6&!:&!,-+8, (&A1, [+ &6&'+)1.<5(-4!1+0(.,1(6&!

CE} U&,1:&5(-4!+IIA+-1(-&-1,15+AK/@!5&/<'1(-4!(-11;&).(/A;, 54&1+11:8B.&)'&1&.15 (B&SHELY),
CEC 1,&+A&,'R%5&(\&1!, T@HWH"EST!

CED ! [-14&-&5, @!1;588&!8,-4,-&/&BN&,5(-41/,8) &/!L(&'.&.|15<&!-&4,1(6&! A&S5(<88,/EB

CEE U;(A;!5&I'&AL!.&)+/(1(+-!15+8! +QgAU, 18&5R%(4<5&! EST! :+-685/&'L@! )+/(1(6&! :&! ,-+8,'(&/!
CEF U&5&I58A+5(&/86&-18,-4,-8&/&BN&,5(-4,8)'&/@(QI5+8!8,-4,-&/&B5(AI('(A, 184, 1+-&!

CEG 15+8!1;&!8,-4,-&/&B)++5! 45+<)I@&%(4<5& ESTIM+/(1(6&!:&! ,-+@V'I5&'(,N'&!)5+OL! |+5!

CFH 5&+0B/15,1(1(&! N,/(-/' N&A,</&! 1;&! 5& <AL(6&! .(/[+'<I(+B+OL;L.5+0(.&/!),51(A'EH

CF! [+<N'&J- (| A5+//115& +OA'(-&!.5(68% U,185&!8-5(A;8&-1!R&TAT@! 8AKRE #H#HST![-!

! ! "RI



CF#  +<5A /&@;(/NU+<"1(-.(A,1&1;&1&0(/1&-A&!+11 1A; &8+A{(+R)84&, U, 1&BD!.(6(. (-4t 1<))&5!

CF$ +O(.(?&.17+-&!15+8! 1 '+U&5! -+O(Al 2+-&IR%(4<5&! "'STIV;</@! 1:&! 5&.<A1(6&! 5&'&,/&! +I! :&
CF* )58A()(1,1&.115+811;&!1 +6&5'L(-4! +O(AIP#:RE | (-11;&! ~+O(A!l 2+-&! N&'+U! 1;&! A;&8+A'(-&!
CFC 5&/<'1f!,-+8,+</1:&!&-5(A;8&-1! 14&0)',(-11;&!)+/(1(6&! ,-+8,'(&/@""&,.(-441;&!15,-/1&5!

CFD +:&!,-15&.<A&.!J- ( 114,-+O(AIN+11+8!/&.(8&-1/'RM',-,6/€L'T@!#H"H2!V+/1&A(T@!

CFE #H"DN2!3,5K&NL, T@!#H#HST!0<A;! | /A&-,5(+! 5&I1B+O(.&! /;<11'&! 15+8! +O(A! /<5],A&!
CFE U,185/1+41&!.&&)! -+O(A!/&.(8&-1B1&5-1&5 A&IRA&" UG, T@! #H"H2! M',-,6/KiLI'T@!

CFG #H"H2! V+/1&6&L, T@! #H"'DNST! %<51;&58+58@! 8,-4,-&/&BR+OLS;L.5+08 4! BH&S, !
CGH )58A()(1,1&1.<5(-4+O(Al&6&-1/@"(K&'LI+-1,158&458&//(6&Y&11(-41U(S&IA(RIBHAY-U,5.T!

CG! QB&5,"@!1:(/'5&", 1(+-/;()!, 45&&A11:&! //<8)1(+-11;,11:(4:!,<1:(4&-(AD+ 1&-5(A;88&-111++K!
CG¥ ) A& (-! ,-+O(AW&<O(-(A! N+11+8! A,5N+-,A&+</! /&.(8&-1/! NL! 1;&! 58&.<AL(6&! .(/[+'<L(+-! +I!
CG$ J- R+OLS;L.5+O(.&/),51(A'&/T!

CGb | Vi&! +N/&568&.! 15,A1(+-,1(+-/! N&1U&&-! WKOBKI9! 5 1(+/! R&TADEHWiN<!

CGC 6,5(,1(+-/S@!8,(-'[4!1;&!8,-4,-&/&B5(AI('(A,1&@!(-.(A,1&!,!/'(4;11WX99!.&)' &1 (+-1A+8),5&.!
CGD  14JX99!,-.1*X99TIV;(/!I<51;&5!/<448&/1/!11;&!8&0(/18-A&H- BA;&8+A'(-&IN&A,</&IWX99!
CGE (/!&0)&A1&4N&!/A,68&-4&IND 1+OL;L.5+0(.&/"N)58A()(1,1&.!15+81 +O(Al 2+-&/@!' & (-4!
CGF X99!I5Al(+-,1(+-IR=L5-&!,-.10;+'K+6(1?@""GGDRET@®"GGE2!M',-, 6 81T @#H"HSTIV;&!
CGG 15,AL(+-,1(+-!5,-4&! N&1U&&-1 X99! 5, ([(+/A+88+-11&,1<5&! +1!8+.&5-! -.! -A(&-1!5&8.+OB

DHH /15,1(1(&.! N,/(-/@! A+-15,/1(-4! 15+8! 1:&! & 5'L! M,'&+)5+1&5+2+(A! N,AIRA(BL.! NL! !

DHT  )5&.+8(-,-1'LIWX99!.&)'&1(+-1),11&5-IRM',-,6/K&L, T@!#H"HSTI*+U&B&5@!1;&!)+//(N('(1L!1;,1!
DH# WX99! .&)'&1(+-/! ,5&! -+1! /L/1&8,1(A,"UR" A;,5,A1&5(?&1 +<5!/,8)'&/1 8,L ! (-.(A,1&!

DH$ )5+O(8(1L1+ 1:&!J- BA&S+A'(-&IRM',-,6/KL&L ' T@! #H"HST! [-! 8,-L! 5&+OB/15,1(I(&.!
DHP &-6(5+-8&1/@' 1;& WXAH *X99! 5 1(+/1 ; /! /;'&B'(K&! ),11&5-/! A'+/&1+ 1:&!J- B

DHC 5&.+OA'(-&RM',-,6/K&8' T@WH"HSTIV;:&!X99!),11&5-115+811;&!8,-4,-&/&B)++BIBEIG!!

DHD 1+ 1;&! ,6&5,4&B/;,'&! A+8)+/(1(+-! ),11&5-@! /<44&/1(-4! 1;&(5! .&)+/(1(+-! ,ALH/B,-!

DHE 58.+OA'(-&T!7'1&5-,1(6&'L@" ,-+1:&5!)+//(N('(LL!1+5! 1;({N, LIRF+HB&! X99! .('<1(+-B,L !

DHE ;6&+AA<55&.INLIL;&!(-I'<&-A&!+118(-+5!1855(4&-+</IA+8)+-&1/1+5! '1&5-, 1(6&' LHAN, <1;(4&
DHG A',L/T!

D'H ! 06<51:&58+5&@!1;&!)58/&56,1(+-1+1)+/(1(6&): & 1(45IB&1,8+5);+/&.18,-4,-&/8&!

D™l 5+AK(/!(-!,4588&8&-1!1;,1!.(,4&-&/(/! -.18&1,8+5);(/8!;,6&! -+1! (-1&5I&58J(1; 1;&! X99/!

D'#f 55,/ ,-.1,-+8,(&/@!)+//(N'L! N&A,</&! 1;&/&! 5& AL(+-/! U&5&! (/+A;&8(A4TRBI =,<@! "GG"2!
D'§ 1 N5,l,- [J++5&T@WH"#2IM' -, 6/K&L'T@HWH"F2IP5&--&!,-.10" AK @ #H"G 2 /&M T, @ #H"GN2!
D"S  3,5K!&L'T@WHH#HSTIO15(K(-4'L@!1;&1:&!),11&5-W;:8:& < >?=@A5 WM5~!,-+8,'(&/!,5&!

D'G  /(8(,5! 14 1;+/&! 5&A+5.&! 1,&! "TA?, | =(U,N(K! [5+-! %+58,1(+-@! W,K&! 0<)&5(+5! 5&4(+-!

! ! "Sl



D"D
D"BE

D"R

D"G
D#H
D#"

D##
D#3$
D#>*
D#C
D#D
D#E
D#EF
D#G
D$H
D$"

D$#
D$$
D$*
D$C
D$D
D$E
D$F
D$G
D>H
D>1

D>#
D>$%
D>*
D>C
D>D
D>E
D>F
D>G

)5&A()(1,1&.115+8!1,15&.+0OB/15,1(1(&.1+A&,-IRM',A/RI@ 1#H"HST!

!

J=B=,>-&#*+"(*%.0,5%'","#$%& % ($'%)%*+,0$"3"($'"(-%00&7$'$,%1;/$."(*%.,,

HINN[-11;&) A+-1&O01! +110+<1;1 78&5(A,! -.! 7TI5(A,@! 1;&! ., 1,! [<AAUTA(, 1 (+-1U(11 1;&!
V5,-/?,8,?7+-(,-!,-.19N<5-&,-1+5+4&-&/(/'R7'K8(8! ,-.1J,5/; K@!"GGF2! X+/,B:+/1,! &L'T@!
#HHD2! %&LN&AKN #HHD2! e, /|[<& &L TMH#HHF2! =5(1+! Z&6&/T@'#H"'2! = &N+ HH""2!
V&(O&(BL'T@HH"ENFTMEUA&/1&.11;,111;&/&!&6&-1/1U&5&!8+/11)5+N,N'LI5&/)+-/(N'&!+5!1;&!
8&1,8+5);(A!l 1(-4&5)5(-1/! 5&A+5.&.! 1;&! S+AKMEB(',5 ! 1+ &6&-1/(-! 1;&! %5,-A&6("(,-!
8,-4,-&/&.&)+/(1/! (-11;&):+-4+IA5,1+-TI[1!;,/1)5&6(+</'LIN&&-/;+U-11;,118,-4,-&/&BN&,5(-4!
5+AK/@!N+1;!15+8!0+<1;!78&5(A,!,-.!1Z+51;U&/1!I715(A,@!;,6&! &0)&5(&-A&.!6,5L (-4! .&45&&/! +I!
8&1,8+5);(/8!'R_'&(-!,-.1J+<5, @' #HHF2! Z&6&/@! #H"'2! - €1, T@! #H"F2! P5&-;+'8@! #H"G!
P5&-;+'8! &L T@#H"GS@!8,(AI6&I'&AL!1:&!(-1&5,AL(+-1+11&AL+-(Al)', 1&/1.<5(-4!1; &I A'+/(-4!
+11 -A(&-1! +A&,-(Al N,/(-/T! P'+N,"L@! 1;&! /1<.(&.! 5+AK/! ,5&! JI+A{(1&.}- ! (-1&56,"!
A;,5A1&5(?&.INL!1;&!,44'<1 (-, 1(+-!+IHBR!"&. 1 +'<BN(,//<)&5A+-1(-&-1@!/<44&/1&N&!
5&',1&1+15(448&5(-411;&!8&1,8+5);(/8!+1!1;&!8,-4,-&/&!)5&A<5/A51! (/11 (8&RX+L@!#HHD2!
J,L-5.@#H"H2! +;-/+-1&1'T@!#H"DST!

N7/, 5.06(&U!/1,1&1;,1! 8,-4,-&/&! 5&]<(5&/!- | & &A15+-1 5&A&)IEH!;(4;! 5&.+0!
)+1&-1(,@!/<A;1+0OL4&-@!+5!+0(.,1(+-'R:,'6&51!,-.M&.&5/&-@!"'GGD2!M+/1 @IA@B 2! V&N +!
H#HHC2! +:-/+-@!#H"CST!7..(1(+-,"|L BIBQ&!8&A; -(/8/A,- !,'/+ IN&! (-6 +K&.!1+5!8,-4,-&/&!
)5&A()(1,1(+-IR&TAT@! €YF@#H"$2!d, RAIT@H#H"G2!7-N,5! - I*+" - @!"GGH@E&L, T@!
HHHHST!Z&6&51; & RINGB 8,-4,-&/&BN&,5(-4! 5+AK/! [5+8! 1;(/!/1<.LIU&5&! .&)+/(1&.! .<5(-4!
1;&!)&58,-&-115(/&! +11+OLAG!L; &I +A&,-/! -.1,18+/);&5&! R, #T##, S@/!'(K&'L!1;,111;&L!
U&5&T+ | II&AL&. IN(I@OA'<.(-4L 1,-+OLA&-(AIB&A:,-(/8!+-11;&!8,-4,-&/&!.&)+/(1(+-! (-!
M(5/11))5+,A;TI7'1;+<4;11;&+A&,-(Al -1, 18+/); &5 (AH+OLA&-, 1 (+-IA+-.(1(¢-1;&!,11&58,1;!
+'1;&!'P5&,1'Q0(.,1(+-196&-1!.<5(-4!1;&'W+8,4<-.(1",1<'(B96&-1'R&TAT@'#T#"B#THD!P, T2!=&KI
&L T@!#HHD2! J&'&BIKT @ ! #HHE2! <@8U'T@!#H™2! =&KK&5! ,-.1*+" - @!#H"#2! =&KK&5@!
#H">S! 5&1(",!8,11&6+!.&N,1&.T!3;('&! /[+8&! U+58@ ) +(-111+,1)&5(+.! +1!.&+OL4&-, 1(+-@!
+1;&50+H0L4&-,1& | A+-.(L(+-/'R=&KK&5!,-.1*+" - @#H"#2!:,- (&I T@'#H"L&' '&1'T@!
#H"F2D//, 1Q//, '\&L'T@#H"F2! <@L'T@'#H"'2! 5&(1/8,&L'T@'#H#H2!J.&L'T@!#H#HST!
%+51&0,8)'&@1;&A, TET'P, 1%5,-A&6("&!P5+<)@!P, NU&@BHOL4&-,1&;.. "+UIU,1&5/8,L !

., 6&! 4(6&-1U,L!1+4/15,1(1(&.! U,1&5/! A;,5,A1&5(?&.! NL! .&&)! 8,-4,-+</wI&55<4(-+</! U,1&5/!
1&),5,1&.!U,1&5/115+8!)5&.+8(-,-1'L!+O(Al/<5], A&+A&,-U,1&5/!NL!,!5& . +RATL@!:,-1(&'.!

&L T@HH"@2A, 1Q//, &L T@HH"F21J,L(RY'T@#H#BBT!5 |A+-.(1(+-/!;,6&N&&-15&)+51&.!
1+5!1; 8N, 18V,'&+)5+1&5+2+(Al 7-(8(K(&!=/(-IRM',-, 6 &KL 'T@#H"KSTL;&!+1;&5!;,-. @!1;&!

! ! "TI



DCH
DCt

DC#
DC$
DC*
DCC
DCD
DCE
DCF
DCG
DDH
DD!

DD#
DD$
DD*®
DDC
DDD
DDE
DDF
DDG
DEH
DE"

DE#
DE$

DE*
DEC
DED
DEE
DEF
DEG
DFH
DF1

DF#

A;&8(A,'I5&A+5.115+81 1;&! 5+AKN: &1 Q-&4,1=,/(-@! &A(I(A," (X! 1;&! b, +-&4,1%+58,1(+-@!
(--(A,1&/")5&.+8(-,-1'LI +OL4&-,&.! [;,"+U! U, 1&BA+-.(1(+-/!(-11;&!,11&58,1;! +1! 1;&£Q9!
RM,(/1&L'T@!#H"F2! 5&(1/8&1'T@!#H#H2!J.&L'T@!#H#HST!V;&/&!A'<&/'/<44&/1'1;,111;(/!
)&5(+.18,5K&.1L115,-/(1(+-,");,/&IN&1U&&-!1;&!,-+O(Al75A;&,-+A&,-B, 1 &H&!,-.11;&!I<"L!
+0O(A!8+.&5-1+A& B+/);&5&!/L/1&8T!=<1!+6&5," @' ({&A&H-4! A+-/&-/</'1;,1!+OL4&-(A!

) +1+/L-1;&/(/), L &1, (A-(I(A,-115+'&! (-1 1;(/IAS<A(,'1&-6(5+-8&-1,"1A;,-4&!R: - (&L T@!
#H"$21=&KK&5@ #H">218'F @ 1#H">STIQ<5!I(-./!, ABR&H8&!+1!11;&/&U+5K/INLI)+(-1(-4!
+<11,15&.+0B/15,1(1(&.1/&11(-4!U;&5&!8,-4,-&/&BN&,5(-418(-&5,' /1) 5&A () (1, A&/ (-K!
R&TAT@!'A:&B(OAN&/B-11;&818,-4,-&/&IALA'(-4T!

!

R=,S%.+#40*%.,

! +"&AL(6&!,-,'L/(+11X99/!,-.15&.+OB/&-/(1(6&!15,8&L,'/! (-18,-4,-&/&B5(A;!5+AK/!
15+8!1;&!=+5N+5&8,!M5+6(fA&+51;&,/1!=5,?(' @!A+<) KB MN4&+A;5+-+'+4L@!/<44&/1! !
&)+H(L(+-,1),1;U,L1+51+5&145,.&!8,-4,-&/&! [+58,1(+--11;&! M, '&+)5+1&5+?+(Al =+5N+5&8,!
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7'48+@! VTWET @' #H#HT! X&+0! A'JI(I(A,1(+! -1 A,'(N5,1(+-! +I! 5& +O! 1;5&H"./!
/&.(8&-1,5LI/L/1&BITIP&+A;(8T!:+/8+A;(8TALHFE@!Fm#DT!!

7'4&+@'VT T@!J,L-,5.@! T=T@!#HH>T!V5,A&B&'&8&-1!N&;,6(+5! {1 & DI, AL LA
\))&5!M&--/L'6,-(,-!_,-/,/BIL)&!ALA'+1;&8/T!:;&8T!P&+'TI#HD @ !#FGmM$"FT!!

7'K8(8@! %T%T@!J,5/;,K@! 0T@! "GGFT!V5,-/,8,2+-(,-! Q51 A&AH#<1;&501+ %5 -A(/A+!
:5,1+-IX&A(+-@!I(-,/'P&5, (/@'=5,2("M96(.&-A&!+5IM,'&+)5+18&5+2+(AI A+ ") L (-!
1;&1°<,.5("Y 18&5+1%6&55%0l &5+ TIM5&A,8N5(,-IX&/T!IGH@ #GmCFT!!

7-@UTWT@!*<,-4@! %TPT@! X&-.@!*TVT@!3,- 4@t T%T@! :;:&- @ T@!W(<@!bTIT@!b;,-4@"
QO(.,1(6&!.(//+'<1(+-1+11,8+5);+</Po&0D-.1)&A(, L (+-! +11/&A+-.,5L1%&8(-&5, /M &II&AL/ +!
)¥,-.1 7/ IR[[SIA+-A&-15,1(+-T!:;&8T!P&+TI>D#@!>>mC>T!

7-N,5@!7TdT@"™+" - @*TAT@""GGHTIV:&));+1+A:&8(/15LI+118 -4,-&/&! - 11:&1+5(4(-+IIN -.&.
(5+-11+58,1(+-/TIP&+A;(8T!:+/8+A;(8TA1/CD@'#CGCMH#DHST!
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CCT!

= <@UT@!_+HA;(-KL@7TT@HHHGTIQO(.,1(6&YA, 6&-4(-41+/A&S(<BH&CL BARIB(.&-A&!
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N&LU&&-!.(I1&5&-1!4&-&1(Al1L)&/1+1!8,5(-&! 1&55+B8,-4,-&/& A5«/LI&/IN,/&.1+-15 5&!
&,51;1&'&8&-1/1,-.IL115(<8T!::&8TIP&+TI$F"@!"mGT!!

=&KK&5! 7T@! ,5:<@! ' T7T@' _,<I18,-@! 7T T@! #HHDT! :;,5N+-! (/+1+)&! 5&A+5.1 [+5! 1:&! +-/&1! 4
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=&KK&5@! 7T@! *+",-.@! *TdT@! #H"#T! QOL4&-! +6&5/;++1! ,-.! 5&A+6&5L! .<5(-4! 1;&! &,5
M, &+)5+1&5+?+(AT!9,51;!MOAAVEISTEMS" ' F@ #GCm$SH>T!

=&<K&/@'ZT T@'0U(-.&"@'9TMT3T@!3,N+@"*T@'#H"DT!J,-4,-8&/&).&)+/(1/1+| TEHDT9) (/+.8&/
#FCM$"ET!!
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>$mDHT!

=+/A+B0,-1+/@! 7T@! P(;++'L@! 3STMT@! %+</K,/@! 06 5@ B TNBIATLB(5,@! STMT@! #HH#HT!
9<O(-(,)(-! 1:&! Z&+,5A:&,-MV:&! /1,51(-41)+(-1! 1+5! & 5'L! +OLA&(A(#45,2('(,-1 :5,1+-T!
M5&A,8N5(,-IX&/TI$>"@!"HCDCCT!

=5(1+1Z&6&/@!=T=T@H#H""TIV:&!M, &+)5I&BIOHEAL; | 78&5(A,-| A+-1(-&- 1" d(6&5KLL!
1;&14&+'+4(N8&TTO+<1:78T!9,51; DA(BH#@ HEHM#FDT!!
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P&++4(A, 1 +-45&/I@N)T!"C"'m"F#T!

=5<8/,AK@! *T T@! #HHDT! V;88&5,A&+-1&-1! +|! 5&A&-1! +54,-(A! A,5N+-B5(A;! /&.(8&-1/"
(8)'(A,1(+-/" 145! :5&1,A&+</! N'|AK! /;'&! 1+58,1(+-T! M,",&+4&+45,);L! M,", &8t B +4L!
M, &+&A+'+ALI#SH@!$>>mSD"T!
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M5+1&5+2+(Al10+<1;171'-1(AN(1MNP&+'+4(A,'I0+A(&1L!I+1 78&5 (A, )&B@IAMA#SH@ ) T!">Cm
"CFT!

L A@=TQT@4/1,@'%TPT@!P+8&/@![TMT@!X+.5(4<&/@! T=T @QIAHMSTIOE((&:B&!I+5!
45,.8!18&1,8+5);(/8! (-!M,'&+)5+1&5+?+(A!8&1,/&.(8&-1,5L!5+AK/!+111;&!-+51;85-1=+5N+5&8,!
M5+6(-A&®! =5,?2('"N A+-/15,(-1/! 15+8! \BINRW7B[:MBS! ?(5A+-! ,4&/T! “+<5-1 +|! 1;&!
P&+'+4(A,"10<56&L!+1!=5,?( @'#R$S@!"$EB"CHT!!
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%TITIT@!0A;+NN&-;,</@!: T@!#H"DT8)&INKOHAIL;! 78&5(A,@! #1;M :+88(//(+-!1+5!1;&!
4&+'+4(A.8,) +111;&IU+5" @' &""CTHHHTHHH@!"!/;&&1T!

+H1L1%TPT@!'M,"; QTH#H"EMP&+'+4(,! & 5&A<5/+/18(-&5,(/!.,/'1+';,/1"<(0,.YIRO=T#>BeB=B
[eS!&![1,)(I-,'RO=T#>BrB7B[eS/A,", """HHTHHHT!%+51,'&?,@!:MXJT!76,(',N'&! #£#(-&!
;11)MWw5(4&+TA)58T4+6 TNSwa/)<(w;,-.'&w.+Aw"GH#Gw!

+1,@'%TPT@!_'&(-@'19TWT@'!W,I+-@! TIT@!J(;+8&8!Z&1+@" TIREXNP.5ERE@@TT=TQ!
Z,81+@" TWT: T@!MAB X TPT@#H"FTIP&+A;&S8(/15LI M 12(5A+-1.,1,11+5!)'<1+-(A!
5+AK/H+11;&IVE+(,11,//(1@'=+5N+5&8, IM5+FOAZE(MI6(.&-A&II+5!5&U+5K (-4 1+ 75A:&-!

-1 a<B&-('&! M,'&+)5+18&5+2+(Al A5</1!.<5(-41 X;L,A(,-| AAS&L(+-,5L! .| A+" (/L AL&/T!
M5&A, 8N5(,-IX&/TI$" @!"DEmM"G>T!!

+H1,@'%TPT@!' M, ;&1,@! 9TOT! .&! JT@! X+.5(4<&/@! T=T@! P+8&/@! [TMT@! e,/A+-A&'+/@! 7
P&+A;&8(/15L!,-.\BMN?(5A+-!,4&/1+11)'<1+-(Al5+AK/!15+8!1;&! 7'4+.“&/! 45,-(1&BA5&&-/1+-&!
1&55,-&@!'V5+(,13,//(1@!-+51;&5-1=+5N+5&8,!M5+6(-A&@!=5,?('"M[8)"(A,1(+-/'I +S¥AHLAN5+1&
/I<N.<AL1(+-B,AA5&1(+-1)5+A&N&FK1;78T!9,51;0A(MCG@!>CmDFT!!

d, -1,/@!'9TVI&®+<?,@!'bTOT@!3&5-(AK@!9T@!*,AK/),A;&5@!'MT:T@!J,51(-@ ' \WEr (,+.+-4@!C
T3T@! #H"$T! :5</1,'1 45+U11;&! $T>BHTEGH#! "+/k! .&! :,8)&/15&! J,//(I@! =+5N+5&8,!
M5+6(-AZ@I=5,?('TIM5&A,8N5(,-IX&/THHE@!"#HM"CDT!

V,8<5,@! ZT@! %+<5-(&5@! PT@! =+/ K@! VT@! #H"GT! W(4;1B.5(6&! - &5+N(A! 8(AS+N(,'1 +O(
8,-4,-&/&T1Z,1<5&!CED@!$"'m$">T!

d&! M<11&5@! VT@! W(k4& €@ & RED! :,('1&<0@! ‘T@! =+LALGEHED! #H"FT!
M, &+)5+185+?+(A! 8,-4,-&/&! ,-.| N,/@&1,/! .&)+/(1/', 1! _(/&-4&B,8,1, |R_,1,-4,@! dTXT!
+-4+STIQ5&IP&+ TIX&6TIGD@!"F " m#HHT!

d&I3(1@T T@!=5(1+'Z&6&/@'=T=T@! V5+<U@! XT7T T@! ,-.!M,-K;<5/1@! X B&II®! &.(1+5/@!1
P+-.U,- NM5&B:&-+?+(Al:+55&",1(+-/! ,A5+//11;&! 71',-1 (Al X&A(+-@! e+'<8&! #G>N R&+'+4(A
O+A(&1L+I'W+-.+-@!0)&A(,''"M<N'(A,1(+-@")T!"mFT!

d&"U(4@'QT@'W&()&@'VT@!J...5?@!: T@!P'+AK?(-@!JT@'M+"&;-& @I/ER@ DT T @E5@'=T
=111A;:85@ITIT@!=5<8/,AK@"*T T@HWH"HT!7!-&L \(BAAMBI&I 1181 ; &!5& +OA'(-&!+1!
~+O(AIN,/(-/TIP&+A:(8T!:+/8+A:(8TIALIE>@'E"HHME""CT!

d&55L@WT7T@! ,A+N/&-@I0T=T@"GGHTIV:&IA:&8(A,1&6+'<1 (A USBNOBKELAK!!
15+81X99/! (- IN,-.&.1(5+-11+58,1(+-/TIP&+A;(8(A&L+/8+A;(8(A,! 7A1lC>@'#GDCB#GEET!

d+<6("&I9@=(&-6&-<M@,5'+<! "WI@+-6," "M@0o+<]<&1@ 7))5(+<! M@,8+ ! V! R"GGGS!
t115(<8! ,-.! 5,5&! &,51;! &'&B&-1H! I'<(./! 15+8! 6,5(+</! .&&)B&,! :L.5+1:&58," /L/1&8/T!
P&+A;(81:+/8+A;(8! 7A1]D$"DHEMD>$!



F>#
F~3
F>>

F>C
F>D

F>E
F>H
F>G

FCH
FC1
FC#

FC$
FC*
FCC
FCD

FCE
FCF
FCG

FDH
FD"

FD#
FD$
FD*
FDC
FDD

FDE
FDF
FDG

FEH
FE"
FE#

FE$
FE>*
FEC

FED
FEE
FEF

FEG
FFH

FF
FF#

9'.&51(&.@! *T@! "GFFT! V:&! +A&,-(A! A:&8(/15L! +I! 1;&! 55&B&,51;! &'&8&:(AT! M;(‘+/
V5,-/ AL(+-/1+111:&IX+L, T0+A(&LLI+IW+-.+-10&5(&/1,BJ, 1:&8, 1(A, IM: LIA9-4(-&&5(-4!
0A(&-A&/I$HC@!"HCB"#DT!

%,5]<;,5@! T@!=,+@"*T@!V;(&8&-/@'IT@!R#HHHST!718+/);&5(A! (-I'<&-A&!+11 9L ;j/1 &,5'(&/ 1!/
ALA'&JAR-A&H#FG@!ECDmM!ECFT!

%&.+@! TIT@! Z&N(11@' *T3T@! ,-.! t+<-4@! PTIT@! "GGC@! \-5,6&'(-4! 1;&! &II&AL/ +11)+1,//(
8&1,/+8,1(/8! (-!/&.(8&-1,5L! 5+AK/ -.1),'&+/+/@V(L1 (8)'(A,L(+-/! 1+5!),'&+U&,1;&5(-4!
At-(L(+-',-1)5+6&-,-AGMNP&++4L @6 THS @) TIGH MGH#>T!

%&1185@! 7T*T@!"BBCTOB . 14&+A:5+-++4(A,"| A+-/15,(-1/1+-11:&1 A5</1,"115,8&U+5K!
- A&+ +A(AL(/1+5L1+11:8,501, 1878 '=+5N+5&8,IM5+6(-Z@b,?(N[8)'(A, 1(+-/1+511;&!
JI&SN'LI+IIP+-.U,- TIM: TdTIV;&/(/@!_,-/,/T!

%&11&5@ ! TER!I8</@!13TXT@!0,-1+/@!VT TOT@!Z+4<&(5,'Z&1+@!' T7T@!751;,<.@IT*T@ #!
MN ,-.! 08 EZ. ! P&+A;5+-+'+4(A," :+-/15,(-1/! +-! 1;&! :5</1,"1 96+'<1(+-! ,-.! =,/&8&-1!
75A;(1&A1<5&!+1:£08YI &L '=+5N+5&8,!M5+6 (-&Z&E8,?('"M[8)'(A,1(+-/1+5!1;&190(/1&-A&!
+11;&!M,'&+)5+1&5+?+(Al0<)&5A+-1(-&-1!g71',-1(A, ThIX&6T!=5,/T'IP&+A(*-A(,/'$SH@!"H#m"HDT!!

%&LN&/&@! TWT@!=(",@JT@!P<&55+1@": T@! d<4<&L QT (@ WRRLEE@ !  TI\@TE@!
HHHDT! V;&! ),'&+)5+1&5+2+(A! P;,-,(,-! )5+6(-A&" P&+.L-,8(A! 8+.&' - +5&! A+-15+/@!
(-A'<.(-41584(+-,1/15&//18+.& (-4 TIM5&A,8N5(,-IX&/TI">G@!">Gm"GDT!!

95,4+8&-(@'MTXTMT@!M&S5&(5, @' XTIT@HH"$TIV:&145,); (- 81885, AP (MM;B=,1<5(1k!
d(/15(A1IR:9SMP&+1&AL+-(Al -.18&1,"+4&-&1(AI(8)' (A, L(+-/TI=HREHT!>$ @ HHSMHS>T!

%5&(@XT@'A"/I(-4@WTZT@!P,<A;&5@": T@!=+44(,-(@'MT: T@!%5&(@!_TIT@EBA!!51(-4@"
%5&(1,/@!=TVT@!#H"ET!901&-/(6&!+0(.,1 (6 &HUR & SFLEB, 1;1+]! 118 7&+)5+1&5+7+(Al

4" A(L(+MI96(.&-A&!I5+8!15 A&I&'&8&-1! - 1A;5+8(<8!(/+1+)&IS AT RM5<A<8!.(/15(A1!
RA,.(4+IP5+<)S! - IM<4,1(5+-11+58,1(+-/IRJ, 1+!P5+//+1.+10<'@!=5,?(STIP+-.U,-, IX&/TI>G@!
"M#HT!!

P,8N,A+51,@!PT@!=+11(-(@!: T@'=5<8/,AK@"*T' T@!0A;-&14&5@!=T@! 95N, B L&I@ ' #H#HT!J
&'&88&-11A;,5 A1&5(?,1(+-! +I! QA&,-(Al TAGB&-1!".1RQ79!".SMN [-/(4;1!15+8! 1;&!\8N5(,B
J,5A&!1= /(-@!A&-15,[1,'LT!:;;&8TIP&+TICCE@!""GF$>T!!

P,-,.&@! TOT@! =,/&(@! JT7TTOT@! :+/1,@! %TPT@! 758/15+-4@! XT@'! =5(1+@! XTOT@! #H"ET
75A:;,&,-! RETFCM#TSIVVP/! 15481 1:&! V5(,0,//(I | RZ9B=5,2('S! ,-.! 1;&(5! 4&+.L-,8(Al
(8)'(A, L(+-/11+5!I" 11 H1&&Y<N.<AL(+-115,-/(1(+-TIM5&A,8N5(,-IX&/ THGE@!"m"FT!!

P,SA(IJT@!0,-1+'VT@! 78 ST1#H">T! M5+6&-,-A&! ,-.l 1&A1+-(Al/&11(-4! +1! -&+)5+1&5+?+(Al
1<)5,A5</1,'I5+AK/N5+8!1;&!:&,5Y!:&-15,"1d+8,(-@!=+5N+5&8, M5 ¥B(}:AR P (‘MA+-/15,(-1/!

P,<1;(&5BW,|,L&@! %T@! 3&N&5@! % T@! #HH$T! Z,1<5,' -<A'&, 51 (BAAHS&SAELBIA5)!
+AA<558-A&@! -1 1;&(5! 5& ALB4(<8! -.18,-4,-&/&! &) +/(1/! -] 141;&1&6+'<1(+-1+111;&!
18+/);&5&TIM5&A, 8N5(,-IX&/T"#H@!F"m"HHT!

P&58,-X@!e+-1d,88 | WIR#HHS$S*L.5+1;&58,")5+A&/&/TI[-N9'.&51(& *IR&.SIV;&I+A&, /!
-.18,5(-&148+A;&8(/15LT!9/&6(&5@!78/1&5.,8TIV5&, 1(/&!+-IP&+A;&8(/15LI D" F " mitH#

P&58,-@:TXT@!9'.&51(&.@*T@!"GGHT!7)) (A, 1(+-1+111;&!:&B R EE&.+O!(-. (A, 1+5M
1:&145+<- 15<'&/TIM, ' &+A&,-+45,);LIC@!F#$SMF$S$T!



P+8&/119TZTH#H"$TM5+1+8(-K5(H&IS(-K5(+/!1.&!18,-4,-/  1.&I'<YB:9TIOA !d(//&51,1(+-@!
[/1(1<1+!.&IP&+A(-A(/@\-(6&5/(.,.&!%&.&5,".+1:& 5Y @:&,5Y @!"H#!)T!

P5&-+8@!JT@'#H"GTIV:&4'+N, 1 1&AL+-(Al A+- 1 SO FHERTBDE(5(8(,-! Q5+4&-m!
[-/(4:1/115+8!A+8),5,1(6&!/1<.(&/@(L:(8) (A, L(+-/'1+5/<)&5A+-1(-&- 1! ALA'&/T!9,51;BOA(&-A&!
X&6T!"G$@HDHMH#GFT!

P5&-+'8@JT@N&" @T@!VKN,<.@'ZT@HH"'GTIM, &+)5+18&5+2+(AlI6+A, -+B/&.(8&1L,5LY&5(&/!
1:&A, THTHEM " TBOE(5(8(,-1Q5+4&-1+111;&1/+<1:&,/1&3&/11 7I5(A,-1:5,1+-TIM5&A,8N5(,-!
X&ITI$HF@!"D"'m"GH#T!

P5&--8@\VT@!0',AK@" T%T@#H"GTIJ(-&5, +4L!,- |48 HE(AAEEBIH @ -1+ O(.&! (5+-!
1458, 1(+-/1(-1Z+5U, LN &6(.&-A&I+51I'<A1<, 1(-458L ABY+1&,5'LIM, ' &+?+(A!8,5(-&!N,/(-/T!
J(-&5T!d&)+/TIC>@F#GmF>FT!

P<8/'&L@!7TTMT@!:;,8N&5',(-@!_TXT@!='&&K&5@!13T@!01.&5'<-. @Q\T@!.&!_+AK@UITQT@!W,5
=&KK&5@! 7T@! R#H"EST! V(8(-4! ,-.! 1&8)+! +1! 1,&! P5&,1! QO(.,1(+-! 96&-1T! M5+A&&.(-4/! +I! 1.
Z,1(+-"17A,.&8LI+II0A(&-A&MHILENTOT7TI">@!"F"'m"F"'DT!

*&1281@T@! J...57@! :T@' e+41@! :T@' *BBST,EK@H"'T! P&+A;&8(A,"! &-6(5+-8&-1! +l!
:8-+8,-(,-1BIV<5+-(,-IN', AKI/;,'&! &) +/(1(+-!,113<-/1+5]!R-+51:&5-IP&58,-LST!: 58 X&/T!
$#@!>FHM>G>T!

“+ AIK(/@ITOT3T@!0)&5'(-4@!9T7T@HH#"T! 7)) BAHBA&)@DL A&, 1 (+-1+119,51;j/1&,5'L!
,18+/):&58M0<))+51!15+81A+-1(.&-A&!(-1&56,/TIP&HH@LIMCT!!

A @PFTAT@HHHDTIV:&I+0LA&-, 1(+-1+111:&1,18+/);&58&! - 1+A&, -/ TIM: (‘+HTIV5, -MEXTI0+A
=(+'TOA(BD"@!GH$mMG"CT!

4" - @UTT=TIT@!75A; -a+@!: T T@!0+<?, @WT: T@!d<-L(@'WT@!758/15+-4@ !XT @ #H"TI\
M,'&+)5+1&5+7?+(A!45,-(1(A!8,48,1(781;&D&%.°B",4<,5(N&!.+8,(-@!=+5N+5&8,! M5+6(-A&B
Z91=5,2(TT0+<1;78T19,51; DA(B#@ #FEMSHHT!!

*++.@!7T6TOT@!M',- 6/KL@BZRE@ITIT@!3,-4@ rT@'#H"FTIV: & &II&ALN+I!.(,4&-&/(/1+-!
48+A;&8(A,"), &+5& +O1)5+O(&M8..(8&-1,5LIA, 5N+-,1&/TIP&+A;(8T!: +/8+BN7ALHSH@!
#DCMH#FET!

*<&51,B(,2@IT7T@! J+5/&@! "T3T@! "GGHT! ML5(L1(/, 1(+88AII 1%:A&FO(A! 8,5(-&V&B!
(8&-1/TIP&+A;(8T!:+/8+A;(8TTALICD @ '#DF"m#EH#T!

*,6,<O@T T@! S! WE&)+T@WH"FT! V;&! M,'&+)5+1&5+2+(A! 1+//(1 5&A+5./ (8)'(A, 1(+-/! 1+5! 1;&!
&6+<1(+-1+111;&!N(+/);&58&!.<5(-419,51:f/18(..'&B,4&T!9,51;BOA(&-A&!X&6(&U/@!"ED@!DFBFDT!

+-/+-@ITIT@!3ENNGT @'!V;+8,/@!_T@'!Q-+@!0T@!_(STVEI@B!%(/ AIEE) 1#H"$T!
J,-4,-&I&B+O(.(?(-41 );+1+/L-1;&/(/! N&I+5&! 1;&! 5(/&! +I! AL,-+N,A1&5(, TIM5+A&S&..(-4/! +1! 1;&!
Z,1(+-17A,.&8LI+I10A(&-A&/@!""HR#FS @!" #$FB" #>$T!

ti-/+-@! TOT@! #H'CT! J,-4,-&I1&MN J(-&5,1@! J(AS+N&/@! ,-.! 1:&! 96+'<1(+-! +I! QOLA&-(A!
M;+1+/L-1;&/(/T!d(//&51,1(+-'IRM; TATS@":, (I+5-(,|[-/1 (1<1&!+IIV&A;-++4LT!

+-/+-@! TIT@! 3&NN@! 0JA@T@EY(/ALS@! 3TIT@! #H"'DT! J,-4,-&/&! 8(-&5,'+4L! ,-.!
(A&-&/(/'(-11;&!/&.(8&-1,5LI5+AKI5&A+5. TIP&+A;(8T!:+/8+KABTIES@# " HM#S T!!



G#1
GH#

G#$
G#»

G#C
G#D
GHE
G#IF

G#G6
G$H
G$!

G$#
G$$
Gs$*
Gs$C

G$D
G$E
G$F
G$G

G>H
G>'l
G>#

G>$
G>*
G>C

G>D
G>E
G>F
G>G

GCH
GCt
GC#

GC8%
GC»
GCC

GCD
GCE
GCF

GCG
GDH

. @WT:T@'WL+/\VT3T@!%5,-K@!VT@!#HH>TIW+U!8,5(-&!1/<'):,1&!,-.1)5+15,A1&.1+OL4&-,1
1;&!IM5+1&85+2+(AIN(+/);&5&T!Z,1<5&!>$"@!F$>mF$!

_5:<@! T7T2! *+"-.@! *TdT@! "GGDT! :,5N+-! ([+1+)&/1 ,-.1 1;&! 5(/&! +1! ,18+/):&5(Al +OL4&-T!
P&+ +4ALI#>@!FDEMFEHT!!

_(5/A6(-K@! "TWT@! P,(.+/@! 9T T@! =&51,-(@! 3T@! =&<K&/@' ZT'T@' P<1?78&5@! ‘T@! .
01&(-N&54&5@!XTOT@#HHHT!M,'&+)5+1&5+2+(Al/-+UN, " 18, INAQ IS B& K 8(A,
44N,IA;-48&) -1 (UN(++4(A, T A+-1&]<&-A&ITIM5+A&E. (-4/1+111;8!Z, TR+I10A(&-A&/+!
1;&N\-(1&.101,1&841178&5(A,@!"CN">HHB">HCT!

_&(-@!9TWT@!J+<5,@!: T7Te W@ BMEIRTLS, 1+-1 -1 P<5<)(IN&'1IR=5,2('SN M+//(N'&! ' (-K/!
U(111;&B&/117I5(A,-1:5,1+- -.1/<55+<- (4] M,-B7I5(A,-IN&'L/TIP&+TIO+AT!I0)&ATIM<N'TIHG>@!
"$SEm"C"T!

_+-,<I&5@!_TQT@M',-,6/KL@1ZT T@™*,5.(/IL@'dTOT@!X+NN(-/@'WT T@!3,5AF@IVT T@!*,-
W,'+-.&@TeT@!M,51(-@!:-T7T@MFH-KR@! V/(K+/@!*T@!WL+-/@!VT3T@! =&KK&5@! 7T@! "+;-/
TIT@! #H"ET! [5+-! 14+58,1(+-/" 7! 4'+N,"! 5&A+5.! +I! Z&+,5A1& M,",&+)5+1&5+7+(Al
&-6(5+-8&-1,';(/1+5LT!9,51;BOA(&-A&IX&GTI"E#@!">HM"EET!!

_5&(1/8,-@VT@'W&)',-.@!7T@!=,<@!)T @MGIR@ETAL. @' _T@'08))@*T@!J,518,@'VT@!
X+8,/;K(-@! 7TOT@! _(5/(8...8@"! _T@! #H#HT! QOL4&-,1& (-AL: &1 (1-858,1;! +I! 1;&!
W+8,4<-.(B",1<'(! 96&-1M V:&! A5N+-! (/+1+)&! -.! 558! & 51:! &'&8&-1! /(4-,1<ERAMI!
M,'&+)5+1&5+2+(Alb, +-&4,1%+58,1(+- @' X<//(, TIM5&A,8N5(,-IX&/TI$>E@!"HCFCCT!

_<-@IVT@!=,<@1JT@'='<8@!ZT@!*'N,A;@'MT@!"GGFT!Q5(4(-1 +1!-&4, \(BRICER. 1+8,'(&/!
-L.5+1;&58,'B:L.5+4&-&1 (&3~ ! A5</1/!15+8!1:&!:&-15,1[-.(,- X(.4&T!9,51;! M',-&QA&(T
WETITS@ WHEMHHHT!

_<8)@!WTXT@!'<-(<8@!:T@!751;<5@!JT7T@!=5,/(&5@! 7T@! %,"(AK@! 7T @ IR@&P;(K@'eTE
—5-&@'7TIT@W<+@PT@H#H""TI[/+1+)(Al&6(.&-A&!I+5!8,//(6&!+O(. &1 RBHTANHEA!
1:&145&,11+0(.,1(+-1&6&-1TI0A(&-A&T!$$>@!"DG>m"DGDT!

WEA'ESA@! T@'3&NES@'%T @ V" GFHTIP&++4L,- 14&-&/(/+111;&11+,-.,18 -4 Y8F AL L/ @!
+IP,N+-TIM5+A&L; ![-1&5-T!:+-45T!P&+'+4L@'0L.-&LIR"GEDST![-"e,5&-/F6@TaT @'
PTtTIRO./TS@!P&++4L! - IP&+A;&8(15L!+11J,-4,-&/&@ #TI0A;U&(1?&5N, 51j/ A RIB& B G 1
P&58,-L@")) TIFGM"HGT!

W11 T@'e,-A&@!dT@!'WL+-/@!VT3T@!JAJ,-</@! T@#H"CT!: 8B&BH /4 (1B, AL
&-5(A;8&- 1+ 158 .<A(-4!/&.(8&-1/M[-/(4;1/115+8!8+.&5-1+OL4&-B.&I(A(&-1Y& 1 TGFITIOA(T
$"C@!EEm"'GT!

W(E@!3T@!*+@! ' T@'9'2(-4,@! 9T T@'! M(+15+U(,K @ &ED @ %@-eTEI@' MTPT@ #H#HT!
7-+O(A);+1+4&+A:&8(A, 1 +0(.,1(+-1+1!8,-4,-&/&! A,5N+-, 1&! L (&"./!8,-4,-&/&! +O(.&T! MI5+A
Z,1'T7A, TOART 0T/ T""E@ ##DGFM##EH>T!!

WE@ITIT@,5.(/1L@dTOT@WL+-/@VT3T@!0U,51@'MT_T@WH"GHE6;IALBIER!(.&'(1
), &+5&.+0!15 A&5!.<5(-416,5(,N'&IA, 5N+-,1&.(,4&-&/(/'+-11;&!P5&,1!=,;,8,/1=,-KPRET!
+/8+A;(8T! 7TALI#>F@HCmM>#T!

WE@UTPT@!J(,;@! ITXT\T@!0A:8(11@' XT7TT@!"GFFT!:&5(<8" 71 A;&8(ABERAREBAI51),'&
5& +OA+-.(1(+-/TIP&+A;(8T!:+/8+A;(FHLICH@!"$D"m"$E"T!
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GDC
GDD
GDE

GDF
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GEH
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GE®
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GED
GEE
GEF
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GFH
GF!
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GF*»
GFC
GFD

GFE
GFF

GFG
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GGB
GGbH
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GGD
GGE
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"HHHM

WL+-/@!VT3T@!d(,8+-.@!:T3T@!_+-;,</&5@! TQT@!H#HH#HTIO0;&..(-4!'(4;1!+-18,-4,-&/&I ALA'(-4!
(-11;81&,5'LI+A&,-ITIMSZAT7A, TIOA(KT 0T/ T""E@#CGDHM#CGD#T!

WL+-/@VT3T@!X&(-;,5.@" " TVT@M',-,6/KL@ZT T@'R#H">STN\:QRHEEDIA&EL, -!
,-.1,18+/);&5&T!Z,1<5&!CHD@!$HEmMS$"CT!

J,@TO@W(@IT@1t<@BT@d<@T@'d<@"T@#H"'GT!X& +O!A+-.(1(+-/-.18,-4,-&/&!8&1,"+4&
(-11;&1:5L+4&(,-1Z,-;<, 1= /(-M[-/(4;1115+8!1;&IN,/ " 1d,1,-4)+1%+58, 1(+-1+110+<1;1:;(-, T!
M, &+4&+45TIM," &+A'(8,1+TIM," &+&A+TICHG@!$GmMCHT!

J-A-(@'%T@!7'6(+,@'XT@!J,5/;,"@'=T@!0,1+;@*T@'M,)<-&-@"*T@#HHHPM & !8,-4,-&/&!
5+AK/+111;&!&,5'LIM5+1&85+7+(Ale(11(-K(IP5+<)@!/+<1;U&/18&1%{5);(A145,.&! ,-.!
4&-&1(A!(-1&5)5&1,1(+-/T!:,-TII(-&5, TISF@! " HEm"" #>T!!

JAWE,-@!0TIT@! =+AK@! =T@! *&88(-4@! OTXT@! *<5+U(1?@! T7T@' 01&6&- @UTWT@! ,-.
dT_T@! #HH$@! V;&! 5+'&/! +1! )5+6&- -A&! -.! /&.(8&-1,5L! )5HARYI&IA&+A;&8(/15L! +!
/&.(8&-1,5L! 5+AK/@! W&-1?2@! dTXT@! 9.T@! P&+A;&8(/15L! +I! /&.(8&-1/! ,-.! /&.(8&-1,5L!
5+AK/W&E+'<1(+-,5L! A+-/(.&5,1(H+/B(-&5," .&)+/(1BI+58(-4! &-6(5+-8&-1/" P&+ +4(A,'!

TH+AG L1410 -, @) TI"F>T!

J..m@' _T@!' X+NN(-/@! WT' T@! W, +-.&@! 0TeT @ (V: &IQU@! JEE(1/S,--@! MT@E@
MT@X&(-;,5.@! :TVT@! X+8,/K(-@! 7TIT@' _(5/(8...&@' _T@' W&)',-.@! 7T@' _+-;,</&5@' TG
M,'&+)5+18&5+2+(A!l +OL4&-, 1&.1 +A&, /! [+"+U(-4! 1;&! W+8,4<-.(B,1<'(196&-1T! {ITBEM/A
$H#MSHDT!

J,51(-/@' PT@! Q'(6&(5,@! 9TMT@! W, I+-@! "TIT@! #HHGT! V;&! 7'4+.T&/! ,8);(NH(1&m1+-,'(1&!
/&]<&-A&@! =+5N+5&8,! M5+G{ON&BIP (N 4&+A:&8(A,! -.| 4&+A:5+-+'+4(A, 1 &6(.&-A&! |+5!
M,',&+)5+185+2+(Al ,AAB&L(+-! +II +A&, (Al )',1&<wN,AKB,5A! N,/,"1/! (Al )'&i(2-/T!
P+-.U,-,IX&T!I"C@'E"MFCT!

JLK,@! T=T@\J+<//,6+<@IT@'M5,6&@!7TTXT@'W&)',-.@!7T@'IN(- @JIT@'_(5/(8...8@! T@
M,'&+)5+18&5+2+(A1965,-A&G("(,-I<AA&S/(+-1+11P N+-1 - 11:&IW+8,4<- (B, 1 <' (T&B&+1+4L !
SF@!"HGGM"H>T!!

J,L-,5.@" T=T@#H"HT!V;&! A:&8(/15L! +!8,-4,-&/&! +5&/1 1 HBEAT! /(4-, 1 +]1 (-AB&,/(-4!
(6&5/(1L1+11&,51;B/<5|,A&!&-6(5+-8&-1/TIOA+-TIP&+TI"HC@!C$SCMCCHT!

JAWE--,-! OTIT@WHHH"TIX&', 1(+-/;()/IN&LU&&-11;&!15 A& &' &B8&-1IA+8)+/(1(+-!+!/&.(8&-1,5L!
5+AK/!-.1<))&5IA+-1(-&-1, 1AB</1 TIP&+A: &8 TIP&+);LITIP&+/L/TH#R,51(A'&-+T#HHHP:HHH"HGS

JAWE-,-@VTIT@!V,L+BIXT@! -.1*&88(-410 TXT@HHH"T!: +8)+/(1(+-@".(1185&-1(, 1 (+-@!,-.!
&6+<L (+-HIIA+-1(-&EBAS</1: +-/15,(-1/115+8Y&.(88&-1,5LI5+AK/, - 1:&, 11+ @B+ <1 (+-!

- A(11858-1(, 1 (+-1+111;&):+-1(-&-1,:5</1@!&. (1& INI25+U-L - .| VTX</;8&5@!:,8N5(.4&!
\-(6TIM5&// @& UIt+5K @1)5&//T!

J&&?(K@M 7T@! *<;8,@! *T@! :+-.+e@! T@! %,"(AK®T @' 5! 3;(1&;+</&@ T R#HHEST!
V&B)+5,1 A+-/15,(-1/! +! 1;&! M, '&+)5+1&5+2+(Al W+8,4<-.(B',1<'(! A5N+-I (/+1+)(A!
86&-1T!IP&++45@ES@!DCCBDCFT!

J&-2(&/@IT@'=",-A;,5.@!dT@!S!" , ABRIGEEST!X,5&!&,51;1,-.115 A& &'&8&-114&+A:&S(/15L!
+11 8&1,N,/,'1/! 15+8! 1:&! M+(-10,'! +):(+'(1&@! :,'(I+5-(,T'9,51;! ,-.! M',-&1,5L! 0A(&-A&!
W&1185/@HS@#HS$B# CT!



J+5145.@! "TWT@! 98&5/+-@! 0T@! "GGGT! V;&! 4&+A;&8(/15L! +I! 5&.+0B&A-/(1(6&! 15,A&!
/&.(8&-1/TIP&+A;(8T!:+/8+A;(8TIALID$@!"E$SCm"ECHT!!

J+5/&@" T3T@!W<1;&5@!PT3T@!"GGGT!::&8(A, ! (-'<&-BE&M ABVE3(A&(-1&5, AL(+!
~+O(Al/&.(8&-1/TIP&+A;(8T!:+/8+A;(8TALIDS@!$SESMSSEFT!

JfAK&@! 7IIN+.(B7.a(8,:@!_T@!7--+5@!7T@!"GGGT!J(-&5, +4L@!)&15+45,);,L @!4&+A;&8(/1
- A&-&J([1+111;&! M,'&+)5+185+2+(Al =(5(8(,-18,-4,-&/&BI+58,1(+- +11 Z/<1, WP} J(F&5T!
d&)+/TI$>@HGEmMS" T!!

Z,6,55+@T!0T@!V+-&PIHE®!S!Q' (6&(RBAFH ETIM&(0&!?(5A+-N-&U!I=5 2((,-15&I&5&-A&!
8,1&5(,! 1+5! \BVIN 4&+A;5+-++4L! NIWTRYB[:MBOT! [-! P+ /A;8(.1! +-1&5&-A&@T!
11)/ wwa+' JA:8(.1,N/15, AL/T!(-1+WH#H"EWSF"CT!).IT!

Z&IN(11@! *T3T@! #HH$@'! M&15+AKAMY HA/&.(8&-1/! ,-.) 1&.(8&-1,5L! 5+AK/@!!
WE-1XT@! 9.T@! P&+A;&8(/15L! +I! /&.(8&-1/! ,-.! /&.(8&1,5L! 5+AK/W&E+<L(+-,5L!
A+-/(.&5,1(+-148(-&5,1.&)+/(1BI+58(-418-6(5+-8&-1/@'e+'<8&ISNP &+ +A(A, 17//+A( L(+-1+1!

Z86&/@'0TMT@!#HH$T! M5+1&5+2+(Al;(/1+5L! +11 1;:&! =+5N+5&8,1)5+6(-A&! RZ9!=5,2('SA :+55&
U(L]-&(4:N+5(-41A5,1+-/1 - M,-B7I5(A,-IN&'1/!,-.1(8) (A, L(+-/11+5! 1:&1&6+'<1 (+-1+1U&/1&5-!
P+-.U,-, TIV&AL+-(A/H##T!!

Z&6&/@0TMT@#H""T!71' -1(A,|5&BUILE, N1 1:+<4: 1/1+-11;&11+58, 1 (+-! -1 &6+ <1 (+-!
+1,1'+-4B'(6&.|A+-1(-&-1T![-1TIP&+ TIX&6T!ICS@!"$EEM"$G"T!

Z&6&I@I0TMT@,5(,-+@PT@"GGGTI7//&//(-A11;: & 1&AL+-(Al/(4-(1( A 8EIB| L INSAGR -1
/:&,517+-&1/L/1&8MV:&IM&5- 8N<A+!'(-&,88&-1@'-+51:&,/1&5- =) 2BEALTIP&+ TI#' @!"$DGmM
"SFSTI

ZL,88@'%T@!#HH"TIM&15++4(A, " /(4-(I(A,-A&! +118,-4,-&/&! A,5N+-, 1&(HA&I(:51(-&!
4,5-81! -15&" 1(+-1+41;&!/1,N((LL! +1! ))&/ ,51(&! 8&1,8+5);+/&.!8,-4,-&/&B5(A;! 5+AK/T!
+-15(NTIV+I(-&5, TIM&15+T!">"@E$$SME>DT!

Q:1,@7TA/;(@'0T@'0,K,K(N,5,@IT@J(24NGINT@!"GGGTIOL/1&8, 1(AIA+55&", 1 (+-1+111:&!
:&1,-+8,'L! U(L]1;&L+WRZ(V:<SI5, 1(+!,- 1115, AL(+-, 1(+-15+81 I(- L(/L(-ALILL)&/1+1!M,A(I(A!
&&)B&,-+.<'&ITIP&+A;&8TI$S@!$GGM>"ET!

QK(1,@DT@,L-,5.@T=T@'0)(KQB@!-.1%+5A8TKT @"GFFTI[/+1+)(Al&6(.&-A&!I+51+54 (Al
8,11&5-0(.,1(+-INL!8,-4,-&/&!5& <AL (¥-11:&!1+58, 1 (+-1+11/15,1(1+58!8,-4,-&/& A,5N+-, 1&!
+5&TIP&+A;(8T!:+/8+A;(STAL, @#@'#DEGB#DFCT!!

Q5LTI'T@!7115&)@! 5T@ I T@AKI@.@FNMT@!_,<I18,9TPT@!d(-&5!XT!e(!,8 (!
VTIR"GG$S!9'&8&-1,'I,N<-.,-A&!,-+8,"(&(*'1;&11&:&-+8,-(,-!&O1(-AL(+-!(-1&56,M,1/&,5A;!
1+5!1;&!/+<5A&R/ST!9,51;,MDAKMTN&EITE@!"FGm#H>T!

Qll, 'QI,@%T@'9(AKS,-@'=T@"*+I8,--@'7T@'M',-,6/RL @@TTEAM,8N+@!%T@!=&KK&5@'7T@
#H'"FTVU+B1&) .&+0L4&-, 1(+;1! 1:&!1 &-.1 +11 1:&1 M, &+)5+1&5+2+(Al W+8,4<-.(196&-1T!9,51;!
M',-&1DA(WEIEFD@'EHmMF$T!!

M,(/1&@T@' W&)',-.@! 7T@' b&5K'&@! 73WE@T @50+ @' MTIR'@T T@' JAWE,-@' %T@!
_5&(1/8,-@NVT@W...-.@_T@'=<(@VT*T@'X+8,/;K(-@'7 TOHBEXI@IMB.GR@" 7 TXT @ #H"FT!
J<'1()'&Y<"); <5 (/+1+)&IS&A+5./115 AK(-4IN,/(-,'1,- 14+N, 1)5+A&//GM.:&"TGP! 1b,+-&4,!
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M,51(-@! :T7T@! W, +-.&@! 0TeT@! M',-,6/KL@! ZT T@! =&KK&5@! 7T@! X+<0&'@! QT T@!
_+,</&5@!_TQT@!#H"$, TI\5,-(<BI5+-1 1+58,1(+-/! ,-.1 1;&! 5(/&! +1!,18+/);&5(A! +OLA4&-T!
- &8IP&+1$DH@FHIGHT!!

M,51(-@!:T7T@! =&KK&5@! 7T@! M',-,6/KL@! ZT R @AFTI@ (ENE®H . K+6L5+6@! e T@!
J/+6@ITT@!_+-;,</&5@!_TQT@!'W,'+-.&@!0TeT@!'W+6&@!PTdT@!M+<'1+-@!0T3T@'!'WL+-/@
W,548R,'& I'<AL1<,1(+-/(-! M5&A,8N5(,-! ,18+/);&5(A! ,-.! +A&,-(Al +OL4&A8&'/! I5+8! 1;&!
5&A+5.1+1I-1/;,'&/T19,51;IM',-& 10AWE& D GBSEH@ 1#F>1#G$T!!

M,1+-@'T@!*&"/15+8@! T@'M,<'@!'=T@!3++.;&,.@! T@!,-.!*&541@! T@!#H"" G&J+' (L& %5&8&
6(/<,'(/,1(+-! ,-.1 )5+A&/I(-4! +I! 8,// 1 )&A15+8&15(A! .,1,A "+<5-'I +11 7-'L1(A,"! 718
0)&A15+8&15L@!6TI#D@!) TI#CHFmM#C"FT!

M,1+-@! T@!3++..&,.@! "TAT@! *&"/15+8@! 'T:T@! *&541@! " TIT Ql, PERATDT F@HQ!
[8)5+68&.!"/&5! N, 1(+-1\BMN?(SA+-1 4&+A;5+-++4L1 1:5+<4:1 5+N</1! . +U-+'&! 15 AL (+-,1(+-!
A+558AL(+-MP&+A:&8(/15LIP&+);L/(A/\PRASIBT!" @) T"H77HDT!

M&15</@"'T7T@!_,8N&5@!=TOT@H#H"#@!e(?<, 748N 7\ IHFE QBN A+ [:MBIO "B
MNP&+A;5+-++4L1.,1,15& <AL(+-MP&+/1,-.,5./! - 1P&+ -'L1(A,'1X&/& 5A;@!6 T!$SD@!) T#>Em
HEHT!

M(1,5&"+@!JThT@!0,-1+/@! VT TOT! +T@! 7-A&'S(@' JTEAFELBHE)ETLOL-B ) 5+A&//&/!
5&',1&14:(4:145,.81881,8+5);(AI=[%/MNP&+A;&8(A, - 14&+A5+-++4(A,18&6(.&-A&/!I5+8],!
M, &+14Z&+,5A;&,-'IR$TCMRTBLES5,-&1Z9 1=5,2('TM0+<1;78T!9,51; 0A(IGD@!"H#S$"#T!!

M',-,6/KL@'ZT T@'=8&KK&5@'7T@!X+<0&'@!QT T@!_,8N&5@!=T@!*+I8,--@! TM®' -<./&@'T
3T@'#H"HTIX,5&!8,51;1&'&8&-1! -.IL115(<8! A+8)+/(L(+-/1+11 7T5A: &1 ,-.|M,'&+)5+ 18 2+ (Al

1458, 1(+-/! 5&B(/(1& 28U &5NE&AL(B&/! +-! 1:&! (A-(I(A,-A&! -1 8&A;,~(/8/1 +1! .&)+/(1(+-"
P&+A;(8T!:+/8+A;(8T7AL,@>@!'DSFEMD>HCT!

M',-,6/KL@!ZT T@!0',AK@!' T T@!:,--+-@!3T%T@!Qf:+--&"@!=T @\LKEOIHRY A H-T@D!
T.T@!'*,5.(/1L@!'dTOT@!WL+-/@!VT3T@!=&KK&5@!7T@!#H"FT!96(.&-A&! +5{&)(/+.(A! +OL4&-
U&,K'LI5&.+OBN<II&5&.!.&&)BM5+1&5+?+(Al+A&,-T!:;;&8TIP&+T!

MHAY5(@! IT@! *&(-@! TXT@! VHI, BI¥TYSEDOT@! e(4;,@! VT@! =5-@! WT@! %(-1+5@! _T@
J(AS5+N(,'",AL(+-11+58&.I'<5,//(B! BA,5N+-,1&!+5&!.&) /(R L&V <-.5&.1L&,5/'/R—5KI1@!
*<-4 5LSTIP&+'+4LISH@!GH$SMGHDT!

M+/1@! ‘TOT@' "GGGT! BHH+R(.&' 8(-&5,/N A5L/L,' /15<A1<5&/! -.! &A+-+8(Al ,-.!
&-6(5+-8&-1,/(4-(I(A,-A&TIM5ZATT7A, . TIOA(GD@!$>>Em$>C>T!

M+<'1+-@BT@!=&KK&5@!7T@!: <A@ b&SKENT@!:,-1(&' @OT@! +;-/1+@VT
R#H#"'STI71#HHB8("(+-BL&,5! (&!)&58,-&-11,18+/);&5(A!+OL4&-,1(+-T!Z,1<5& @!CG#REFC$S @!
#SHBHSDT!

X+NN(-/@WT T@W, +-.&@!0TeT@M',-,6/KL@!ZT T@'M,51(-@": T7T@'X&(-;, A@TAT@!_&-.,
T@'*,5.(/1L@'dTRT@:T: T@R/(@ITOT! -1 d<)+-1@! - TWT@! R#H"DST! V5 A& B'R&&-1/!
(-1&5/&AL(+-1+118,5(-&IN(++4(A,'] - |1A&+A;&8(A,1&6+<1(+-T'19,51;BOA(&-A&IX&6(&U/T!

X+/,B:+/1,@'WTVT@'W,|1+-@! TIT@! d&'+5@! : T@' #HHDT! h(5A+-1 ABS-EL SH{+H4)(AL.
/1< LN%<51:&5!A+-/15,(-1/11+5!1;&I75A;&,-1,-.IM,'&+)5+1&5+2+(Al4&+.L -, 8 (A H&BHIA(
[+<1;&,/185-1P<(,-,10;(&.@!-+51;1+178,2+-(,-1:5,1+-@!=5,?(T!P+-.U,- IX&TI"H@WEEM$HHT!!



X+L@!0T @¥HHDTI0&.(8&-1,5L18,-4,-8/&!8&1, "+ -&5&JH-/&141;8I&6+'<1(+-1+111;819,51 ;!
/L/1&8T!9,51;BOA(&-A&IX&BETIEE@HESMSHCT!!

X<.-(AK@Q!XVR"GG#ST! X&I@KE,-+8,'(&/!,-.11;&!"+U&S!A+-1(-&-1,"TAS</1TIP&+A; (81!
:+/8+A;(8(A,! 7A1,@DR$S@!GD$BGEHT!

0,-1+/@!%T*T@!78,5,/@!3TOT@!_+-;,,</&5@!_T@!J,51(-/@!dTVT@!:,/15+@! I T @B <&(5+4,@!
%5<@!9T@!7-.&5/&- @' IT=T@!#H#"T!\-5,6&'(-4!/&.(8&-1,5L!)5&BE&A/#BHHA;8&-1! +I!
;(4,B45,.&!8&1,8+5);+/&.18,-4,-&/&B5(A;!5+AK/!15+8!1;&!=+5N+5&8,!M5+6(-A&@!-+51;&,/1&5-!
=5,2(T'Q5&!P&+"X&6!"SEN'H>HFST!

OA+11@!'T@'WL+-/@!VT3T@!=&KK&5@! 7T@! 0;&-@!tT@! M+<'1+-@! 0T3T@! :;<@! rT@! 7-N,
V5,A(-411;&1/1&)U(/&!+OL4A&-, 1 (+-1+1'11;&IM5+1&5+?+(Al+A&,-TIZ,1<5&!>C#@!>CD!>CGT!!

0:(&'./@! PTEL("&@T@! #HH"T! d(,4&-&3-/15,(-1/! +-1 1;&! </&! +I! A&5(<8! ,-+8,'(&/!!
), &+/&,U,1&5158.+01)5+O(&MN/+1+)(Al,-.1X991/1<.LI+11: 8N5(,-1);+/);+5(1&/T!::&8T!
P&+TIX&/)+-/&+111:&IQA&,-(AWT718+/):&5(AIOL/ 18BN IP'+N, I:: -4&/"EC@H#Gm>FT!!

0A;(&5@&N' T@WHH#HT!::&8(A, 186+ <1(H&HU,1&%-11:&V5,-/6,,1 QA& IN&LU&&-#>#DJ,!
RQ-4&'<KI\W,54&![4-&+</IM5+6(-A&S! - F>1$I+IR_,',: 5(1],-4,-&/&% (&' .STIP+-.U,- !
X&/&,5A;@'FF@!$SESBSFFT!

0',AK@!' T%T@!0;,U@'dTXT@'W&(1A;@!:T*T=T@!,-.V<5-&5@'XT T3T @ H#iHA@&/H <58, (-(1&/
15+811;&!10<"(6,- M- B4 !.8)+/(1!,-16(A(-(1L@!=5(1(/;!:+'<8N(, N P&+ +4L @! 4&+A;&8(/15L @!

- 14&-&/(/@L WL.+-@" TEEN@'&./T@ P&+ +4(A, 18&-6(5+-8&-11+111:&10<"(6,-1.&)+/(1@'=5(1(/;!
H<BN(N P&+ +A(A, N TH+AGL(+-1+1: -, 1 I(-&5,1d&)+H (111 d(B(/(+-10)&A(, '"M<N'(A,1(+-!
"@!E$DMEDET!

08(1;@! 7T T=T@' =&<K&@' ZT'T@' P<1?8&5@! ‘T@! #H"$T! V:&! :+8)+/(1(+-! ,-.! d&)+/(1(-
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