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5 W]L 7`d\g \WLKhWHẀKHaW<HM7d7^`\ WaV\\ V7<M7d7^`\ dV\>W\̀V7<MGVW8d V<\>WIHV7<\9

) 4 ) 1 " +1 %( ! + # ' ) * - $ ' , 1+%#%/ ! . ( ' 0 ! i ' - "' ! - , ' +-
/ . ! +-

* VW8d a WK\̂ `WaW<H\7GHXW<WK̀Ah`7^<d 7d7`K<HI7<IW<H̀KHV7<\ L W`Wa KdWV< \^``7^<dV<h 7G
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H@Q@BUF ; <=QI@> <G?M>MLIMT @GHM; CBU; <=BHC8KMAB<Q?C; ; CBU<`6= QI@BFNOBCBU
8C8K=T 9> R@; @6<H@BCN; MSAB<=RM>CBUD a IFQ@M:=NT FNOB@GMG@KRM>M8R@IL<; @
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#LSKE L8S] 8_Ŝ _FKB ] 8BFI LWJ 8` TKLJ 8J I U8 SBFI UV 9FKLZU9Z J FI aLZ<
89LKbXIMN_ 8` TSI LXK+N_V J SI TF̂CZ TBZCFSI UFK_SVTS_SKo gJ V̀ WL] ZU9aWJ 98Uj
aL8XUV_= XK+N_V_= J SI TF̂CZ TBZCFSI UFK_SVTS_SKoiHDKEU8_SKbUFK J V98UVJ IU8
] 8BFI LV ] L̂E98b_FJ FI aLZFaKB]KLIaZLV 8LIS 89LKbXI U8 TaI U] F8U8J KMLWJ U8j
J I CFI aB8TcKLV g8` TKLJI _MI 9TSaI :aZ TBZC EVBWJ iH

#8BFI LVJ V98UVJ I : _SaKL88T8` 8JV SKT] W: K9T]KLaWJ H 0a8T8J I U8 T9I X̂
FUaKUTVJ U8b_F SI ] I _=Z g)ih O - UFKJ V_SZJ I XUV< O P` I LES8 T:I ` V< XKEJ 8
J V_SZJ I XUV< Q PJ VLI nUV< 7 PB8_UV< _=J FXI BF ` I LES8 B8_UVH ! I ] I _=
89LKbXI U8 J 89LKTI _= ?PBFUZa8J V_= gXZ̀ 7PBFUZa8J V_=i<U8aZMN_ 8_KUV<UFKSI j
XK+UFK8E TFK̀ FK< _8 O? TK9ZUEH1 I ] 8ETaI J FKS̀ F8LZ8TFKBESFKTF̂_FZ gXZ̀ _SaKLj
ESFKTaZ 8bBFZi 8_KUFUEVJ FEZI XUV_= 89LKbXI U8 FUaKUTVJ U8bl bLKEUFNJ ] F̂_F8j
BFUZa8J VB 89LKTFK98UaL8XFg)TPBFUi F_=J FX8J NBI 9TVBI XUN(I ?HHiHk 8EI a98J 8



74 !" #$$ # %" &' () * +, - #+. " / 0 12 / 324 / %(

! "# $
450-.- - - - - - - - - - - - - - - - - - - - - - - - - - - ~ 

350 

250 

567

88888888888$9 8

%%%%%%%%%%& %
: 6

50 . . 

; :<

- 50 . . . . · · · · · · · · · · · · · · · · · · · 

=567

: >

········~·········t·······-~-----····;·········t········:--···p15 ············· 

? 8 : >@

' ' ' ' ' ' ' ' (') ' ' ' ' ' ' ' ' *' ' ' ')'(' +' ' ', AAAAAAAABAAACDEAAAAAAAAAEAA: EA3A==EAAAA
; @ A 8 ; ; ; ; : E>

==FG ' ' -' ' ' ' ' ' %%( ( ' AAA;AAAAAAAAAHAAAAACAAA: >I BAAAAAAAAA;AAAA

;* J57
% %

FK
8888= 8= 8? A;A ?==88==8= 8 ? == A;A = 8= A;A = L = ? 8% 8 % 8 % % %. . % . . . . 

; :M ; 8 ; ; ;% % %
=367 8!=======888888C88=======================N

./00 =G77 =I77 .100 .200 3 200 100 400 500 / 00 6 "# $

+OP8 58 +QRSETPRURTVET QWPRXJYZ [ QV\JQ>VOU] B: >, : 3, : I888̂Z Q\QURTVE_ TSE\QJYZ Q̀ QJXV\YZ,
RVXà _abUOU] PEc Z QUROPRURX>VEdUET[ YZ; # =FQSFQZVEX, - =[ QSQJX ZO>Q\QZXFQSFQZVE,
e =FEXP[ QZVE[, ) =QPX̀ VE[ E,* =[ XVXf, g, h =RXKcPRURXURT QPX̀ _, i =] X>X ZEJYZT[; ,

7+8 . P[ fX̀ QZEP[ XQPX̀ _
j QUX\EQVQk\] T UQV\JQ>XJTXPB: >, : 3, : I 888̂ EV\] T P_JJQ_V̀ EVKPQk\] T Q Q̀JXV\ TSE\QJPPE\_X\T` EV
\] T PTZXKT \JTX\STV\ F>XV\; # =PTZXKT F_SFEVK P\X\EQV, - =Q_\>T\ U] XSWTJ Qk\] T PTZXKT
F_SFEVK P\X\EQV, e =PXV̀ \JXF, ) =PT`ESTV\X\EQV \XV[, * =PTZTJ, g, h =P>_` KT UQV=

UTV\JX\QJP, i =P>_` KT UTV\JEk_KTP P\X\EQV, 7+8 . P>_` KT PE\TP

QW>EURXVQ FJQUTV\QZO _` REXf QFEVEE,,RXFXU] aTP\ ZOUR_ZX>VOl 9: \X[ ^ QJXR
,,RXFXU] aTP\ UQVXaSVETa ZOJXmVOl 9: 3& I ^ nop8

/ \cqTVEX Q̀ QJXV\YZ =dJT̀ VET E SX[ POSX>VT Z Q[JTPET [ QV\JQ>E>EURWO
aT̀ VQP\T[ RXFXU] QZOU] , j! 0P=S\V Ej !0 / ;; . QW>EURXVQ, ZO[ QJROP\_abUFJXZQ
1 TWTJX=gTU]VTJX;

I r k* >QK j !08

1 UT>_ ZORVXURTVEX TSFEJOURVTKQ ZPFYfUROVVE[X 1 TWTJX=gTU] VTJX (k) 
FQWJXVQFJYW[ c WXJ̀ RQRXVETUROPRURQVTKQFQZET\JRXBWTRFQdJT̀ VEQ RVX̀ FQs
ZETJRU]VEdUET[ YZ 8̂ : JYW[ c JQRUETt URXVQZ JYqVOSP\QFVE_ UROP\OS, WTRZQVVOS
FQZET\JRTS8(V\TVPOZVQdu RXFXU] _ [ Xq̀ TaRJQRUETt URQVOU] FJYWT[ QRVXURXVQ
VX\OU] SEXP\ FQEU] FJROKQ\QZXVE_8 " UTVOZO[ QVOZXf \TV PXS UR\TJQQPQWQZO
RTPFYf, [ QJROP\XabU R \Ta PXSTa P[ X>EEV\TVPOZVQdUERXFXU] _8 1 PFYfUROVVE[
1 TWTJX=gTU]VTJX ZORVXURQVQ, XFJQ[ POS_abUZOVE[EQUTV JYZVXVETS;

IR= S=[ v>QK R, 

K̀ RET; IR - EV\TVPOZVQdu RXFXU] _ FJYW[E FQ +=[ JQ\VOS JQRUETt URTVE_ UROPs
\OS FQZET\JRTS BdJT̀ VEX R VETRX>TqVOU] QFEVEEZPROP\[ EU] QUTVEXabUOU] ,̂



! "# " $ %& ' " ( $ )* +, )' & - . &$ ! / 0! $ !" , 1) - $ )2 3 4 ' 3 &5 (1 " , 1 / $ % 67

R - 89: ;<=>; : =?<=@9ABCD9EF G8HAI< G9 89: ;<=>; : =?<J@9ABCD9EF G8HAI< ?<=89: K
; <=>; : 9?=BLm - MNGHO;: P??<I G8: =NJ?<C;<QG89ND=BIR Rf ST9U R) 9I8=ETQBV; P
<?D=?NPM?9EF : QGQ; WJ G8HAI< ?<=89:; <=>; : 9?=BX' P:?Q; : 9?9 MQ8D9EF@k R YLZ7L
I DH8QAPOQ: U9[ ?Q: MP:?Q; : 9?P\< M; : =E?<=BM <??P; W9A<=I DQ; WG9[ 9A?=U9
DPGJ SG9\< Q8J?<= G9MDQ8: Q?9]X

! =NG9O9M= 9; =?P <?D=?NPM?9E; <: QGQ; WJ <8HM?Q?<=@I R YLZ7^ T9U, _! MPK
I 98: PNDQ?9 [ 9[ QDI 9M9 [ 9 9N: Q; 9MQ?<Q: 98UQ?<:9MQ?=B=\< NB<9[ 98Q?DHM SUQK
: P M=?DPTQ; PB?= : G9\ G9M?<<WQT<M<8HM=I ]X

5 2` &a / &b,) $! 2c

0DCd=?<= 9[ 98Q?DHM M 9D9; : =?<J 9; : PN: ; : QT?<98Q: NDCd=?<Q=\< NPB?= S9I 8=EK
TQ?= M MPGQ[ I Q; W=\< NB<: 98UQ?<:9MQ?=B] 9AT<; : Q?9LI 98: PNDQBV; : : QT=d?9E;<@

, _! R YeYYYXNN

&AT<; : 9?= MQ8D9E; <; WM<T9M= \ QI NP\ QT?= M 9I8=N<= I 9?D89T<S, _! 5 •• ) MPK
I 98: PNDQ?9 [ 9 9N: Q; 9MQ?<QNDCd=> E8=[ ?<; W9[ ?<=N<9?P; W[ 9 D8: P[ : <=NDJ \ <?JD
S, _! f eg\ <_L G8: PB\ JBV; L d= hi j@

, _! f ek\ <? l eLY*LJZs-s· 

' Q8D9E;< , _! f 9k\ <?m MP:?Q; : 9?= M 8Hd?P; WNPDJQ;BQ; W\ =D=989T9U<; : ?P; WL
MPI 98: PNDQ?9 [ 9 9N: Q; 9MQ?<Q; QOI9M<D=B=\< NB<9[ 98Q?DHM : 9A<=I DHM 9; : PN: K
; : QT?<X ' DP\ ; =TJ MPI 9?Q?9 I 9\ GJD=89M= NP\ JTQ;B= 89: G8: =ND8: =?<Q?<QN<C
9[ 98Q?DHM : [ :<=N<C;<J n8H[ =OSoPNX Y]@[ MH; W=\ <D98HM GJ?I D9MP; WSG9\ G9K
M?<Q E;<=I HM < M=?DPTQ;BQWQT< M<8HM=I ] < 9E\< J n8H[ =OG9M<=8: ; W?<9MP; W
SI 9\ 98Q MPT9D9MQ G9\ G9M?<L G<QNI 9M?<IL 9NQ[ ?<I<L I Q?QOL :QUCN: ; : Q; : =
<NI OQ[ 9M<NI Q9NQ[ J]X #89AT=\ : QGQ; W9M=BJ;<VdT<M9E;< I 9DO9M?<: 9NDQOG9\ <K
?<CDPX ! QGQ; WNGQT<? J: ?Q?9 : Q : ?Q; :?<= NOQAN: P < \? <=B ?<=G8:PB=\? P 9[
: QGQ; WJ UQ: HM =\< D9MQ?P; W: G9: 9NDQOP; Wn8H[ =OX

! 98UQ?<:9MQ?V =\< NBC 9[ 98Q?DHM : = n8H[ =OGJ?I D9MP; W 9AT<; : 9?9 ?Q
G9[ NDQM<= ?QDCd=?<QG8: =GOPMJ UQ: HM M=?DPTQ; PB?P; W< =\< NPB?=U9 NDCd=?<Q
,_ ! h<:p\ f jX' 9[ ?<=N<=?<J [ 9 n8H[ =OG9M<=8:; W?<9MP; WQ8A<D8QT?<=G8: PBCD9Ld=@

k =\< NBQ\ 9d= APF 9AT<; : 9?QBQI 9 <T9; : P? G9M<=8: ; W?<G8: =: B=[ ?9NDI 9MP
ND8J\< => 9[ 98HMq SJ h<:p\ 2^NjL

k ND9NJ?=I ND8J\ <=?<9[ 98HM : B=[ ?9NDI<G9M<=8: ; W?<G8: =r=8\ =?D9MQ?=K
U9 9NQ[ JL EM<=d=U9 9NQ[ J 98Q: E;<=I HM k9N: Q; 9MQ?P?QG9[ NDQM<= <?D=?NPMK
?9E;< :QGQ;WJ 9[ G9M<=[ ?<; WG8HA=I kMP?9N<@Sl 1,1: SJF,G: 0_8_E R Y@YL7@sL

k D=\ G=8QDJ8QG9M<=D8: QA=: G9E8=[ ?<9 ?Q[ G9M<=8: ; W?<V E;<=I HM < 9NQK
[ HM B=ND9 7 ND9G?< MPdN: Q 9[ D=\ G=8QDJ8P G8: P:<=\ ?=B \ QNP G9M<=D8: Q
SM [ ?<Q; WG9\ <Q8HM k9[ G9M<=[ ?<9@st e < sZ7 3 ]X

$QOI9M<DV=\< NBC: 9; : PN: ; : QT?<9N: Q; 9MQ?9 \ =D9[ VG8HA<AOC[ HM kBQI 9
MQ8D9EF ?QBT=G<=B9[ G9M<Q[ QBV; V NDCd=?<9\ G8: PU8J?D9MP\ M MPA8Q?P; WNPK
DJQ;BQ; W\ =D=989T9U<; :?P; WX 0OJN:?9EF 8Hd?P; W: QO9d=> [ 9DP; : V; P; W=\ <NB<
NG8QM[ : Q?9 \ =D9[ V I 9\ GJD=89M=B NP\ JTQ;B< 89: G8: =ND8: =?<Q?<Q N<C 9[ 98Q?k



! " #$%&&% ' $ ( ) *+, -. / %- 0$ 12 34 156471' *

89: ; ; <=8>=>: <?@AB CD>ED<BF =8>=>: <?AE> G> DF8H?>: HI J >KL@I ; AM=8<?F
; <?@AI;H=; I ; A?@< C>: @A8D; < NO5P6Q>GI ; <= >KL@I; AM: HR>D; H=8H: <?> B>SL@: >TU
: CD>: <G; <?@< V; <B@<=8D>I; ?AWLFK =A; >?>: AWD9SH : @<8D9: VC<D<BA8D9:
BA8A>D>L>E@I ;?HI J >RDATL>?AE> G?@< C>B@<D9: 6

#AG?>I ;AT?@A ; AB@=WX>G>D<?89: >=;<I >: <?> WAG?>=8R>: A =8DFB@A?@A >GY
?@A=@>?A G> WAG?AE> BA8D< R: <GD<8>: AE> C>: @AD;I J?@TI@AR9: @>=<G9:
(SJ NW;ZB2[ =P\6 ' >D;H=8<WXI ; @?]>DB<IW@> >KI@XSA?@F >I;H=; I ; <L?@>D<; > D9SY
?@I H B@̂G;H ; <: <D8>TI@X ..; <:@A=@?H >E9L?AW_ ?< : L>I@A @: HL>I@A. >KL@I ; >?>
: =R<`?@R@AB@=W@>G>D<?89: >G?@A=@>?AG> WAG?AE> BA8D< =; ATI@A??AE> >I; H=; Y
I ; <?HI J TI@AR9: @WAG?AE> ED<B< F=F: <?HI J ; <: @A=@?6

3 4&* '* Q$ ) *%- a 3 * $ / b*c 2, 7

- A; FL8<8H 8ADA?>: HI J R>?8D>L@@?8A?=H: ?>TI@; <C<I JF ; A=8<: @>?> : 8<Y
KAL@5 : D<; ; >KL@I ; >?HB@: <D8>TI @<B@CD;HEDF?8>: HI J =8̂SAM >G>D<?89: d
LJZs-s, LJZS-min @LJZJO-min• 

QD9KH >=; <I >: <?@< eXI ;?AWAB@=W@>G>D<?89: ; 8ADA?F >I ; H=; I ; <L?@D>; Y
C>I ; ^8> >G >RDATLA?@< : @ALR>TI@AB@=W@; >DE<?@;>: <?AW6 3 HR>D; H=8FWXI ;B@AY
D; >?X : <D8>TU : =C9eI; H??@R< 3 AKAD<Vf AI J?AD<(k g O.hi \ >D<; @?]>DB<IWA
> ?<8̂SA?@F AB@=W@@@?8A?=H: ?>TI @; <C<I JF E<;9: : A?8HL<I HW?HI J ; C>BC>: ?@
(VA= "B j Z=. #%g k\ @=8<IW@: @D9: AR (V8 g 5B j Z=. 18 g 5\. >KL@I ; >?> >GC>: @AY
G?@A : <D8>TI@AB@=W@EA @, 8: 

EA= VA NB j Z=Pl b#2% N@; ZB j
P=VA• OmO%OO g " l OnkOO

l
hi g h! n W; Z=.

EH= VH NB j Z=P6b#2o N@; ZB j
Pg VH • O>D?OO g O56On5OO

l
hi g Okk W;Z=6

3 HR>D;H=8FWXI ; <e>SA?@A > =8>=F?RF =8DFB@A?@>G>D<?89: ; D9S?HI J `D9Y
GAe C>: @AD; I J?@>: HI J. :H D<S>?> AB@=Ŵ I <eR>: @8X W<R> ]F?RIŴ =8DFB@A?@<
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