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('%&#('%!'..0  3#'P!-4; %&# 3/)1.#( 6' !- $#%#/(!-'%!)- )* )3%!('.  %#'(
!-V#%!)- ('  /'%!) β 6!%&!- %&# /'-4# )* ]^_=`` $2# %) %&# *'% %&'% %&# &#'%
/#)U#/0  %#'( 4#-#/'%)/ )2.$ )-.0 3/)$2#  %#'( '% ('Y!(2(  %#'( ('  Z)6
/'%# )* '1)2% _R=_ P4[ = W- %&# )/!4!-'. 8&#-4 0.#;  %#'( !-V#%!)- ('  /'%!) β
! 2 2'..0 .) # %) %&# U'.2# )* R=] %) 3/#U#-% 2- %'1.# )(12 %!)- )-$!%!)- !-
%&# )(12 %!)- &'(1#/ Q_S℄=

a/)( 8aD -2(#/!'.  !(2.'%!)- !% *)..)6 %&'% β !-Z2#-# 1)%& %&# $/)3 )*
%&# #Y&'2 % 4' %#(3#/'%2/# '-$ '- !-/#' # )* 4' %2/1!-# 3)6#/= G&# /# 2.% )*
'.2.'%!)- )* %&# %&#/('. 0.# 6!%& U'/!)2 β U'.2# '/#  &)6- !- a!4= R= G&#
'-'.0 !  &)6 %&'%; $# 3!%# )* %&#  %#'( %2/1!-# FLGI 3)6#/ $#/#' #; %&# )U#/'..
3)6#/ )* )(1!-#$ 3)6#/ 3.'-% !-/#' # = J-'.0"!-4 %&# /# 2.% Fa!4= RI; !% '-
1#  ##- %&'% #.#%/!'. #\!#-0 )* )(1!-#$ 3)6#/ 3.'-% 'U#/'4# ηel = 41.21b
F6!%&)2%  %#'( !-V#%!)-; β = 0I; 6&!.# #(3.)0!-4 %&# /#3)6#/!-4 )* %&! 0.#
%) 8&#-4 0.# !-/#' # !- 1)%& 3)6#/ '-$ #\!#-0= G&# #.#%/!'. 3)6#/ '-$
#\!#-0 )* %&# /#3)6#/#$ 0.# 'U#/'4# ηel = 42.05b '-$ Nel = 66.92 DE#;
/# 3#%!U#.0; *)/ %&# ('Y!(2(  %#'( !-V#%!)- QRB℄= W- %&! #Y%/#(#.0 ' #; !%
(#'- %&'% %&# 3)6#/ 4#-#/'%#$ 10  %#'( %2/1!-# ! "#/); 1#'2 # %&# #-%!/#
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ṁextH #I *$!> 4*. ?@A F JI 4*. -)*!" &>&'"2;
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/4% &!&/%"7 -& # +$% "#-$ .#(#"%/%( 3%/%("-$-$) -/& %G-%$!5 H4% &%+$3 8#1
&- .#(#"%/%( -& /4% /%".%(#/0(% += +$3%$&#/-+$ TCON = T3in = 303.15 I /4#/
-& 3%/%("-$-$) /4% .+-$/ '4%(% ++2-$) += J0% )#&%& &4+023 8% C$-&4%3 #$3 '%/
&/%#" =(+" J0% )#&%& -& +$3%$&%3 -$ +$3%$&%( K:;LM5 L%>/7 /4% :;2 #$3 (%&/
+= &/%#" )+ /+ /4% +".(%&&+( K:inM7 '4%(% -/ -& +".(%&&%3 #$37 #=/%( /4#/7 -/
-& ++2%3 -$ /4% 4%#/ %>4#$)%( K?NM5 O+(%+,%(7 /4% %G-%$-%& += /4% %2%"%$/&
&!&/%" '%(% #22 &%/ 0. #& -/ -& '(-//%$ 8%2+'P/0(8-$%P -$/%($#2 ηiT = 88%7 "%1
4#$-#2 ηmT = 99%Q +".(%&+(P -$/%($#2 ηiC = 87%7 "%4#$-#2 ηmC = 99%Q
.0".P -$/%($#2 ηiP = 75%7 "%4#$-#2 ηmP = 98%Q )%$%(#/+( ηg = 97%7 +"1
80&/-+$ 4#"8%( ηCC = 99% #$3 4%#/ %>4#$)%( ηhe = 98%5 ;>!)%$7 '4-4
.0(-/! ,#(-%& -$ (#$)% KRS1RR5TMU -& +".(%&&%3 -$ /4% +".(%&&+( K:M #$3 $%>/
-& +"80&/%3 '-/4 :?4 KA-)5 BBM -$ /4% +"80&/-+$ 4#"8%( K::M5 H4-& -& 4!.+1
/4%/-#2 !2% '-/4 %>/(%"%2! 4-)4 /%".%(#/0(% -$ /4% +"80&/-+$ 4#"8%( K#8+0/
TTIT = 5000 IM5 @$ A-)5 BE /4%(% -& .(%&%$/%3 /4% (%&02/ += $0"%(-#2 &-"02#/-+$
+= /4% +"8-$%3  :V@ : K (#!/+$ !2%V-$,%(&%  (#!/+$ !2%M5 H4% %>4#0&/
KJ0%M )#&%& +$/#-$ ?2; KWW5WUM #$3 :;2 KXX5XUM +$2!5 H4% +./-"#2 ,#20% +=
/4% %G-%$! += /4%  :V@ : !2% (%#4%3 #/ /4% (#/-+ += .(%&&0(% #(% %<0#2
Π = phigh/plow = 1905

4 5$%6"7'//'$( +3" .'1 1 /,"176)1/ ,8&*'("

@$ .(-$-.2% /4% .(%1+"80&/-+$ #./0(% += :;2 #$3 +>! +"80&/-+$ #$ 8% #1
+".2-&4%3 "+(% %#&-2! #$3 4%#.2! /4#$ .+&/1+"80&/-+$ (%"+,#2 += :;2 =(+"
/4% %>4#0&/ )#&%& %"-//%3 8! # +$,%$/-+$#2 +#2 .+'%( .2#$/5 H4% .(+"-&% +=
# "+(% %G-%$/ #(8+$ #./0(% -& +$% += /4% .(-"#(! (#/-+$#2%& =+( 2%#$ )#& /%41
$+2+)! K:YHM5

Z-[\9+'&9- DXT℄ 4#& (%%$/2! 8%%$ +$&-3%(-$) # +$%./ += (%.+'%(-$) += YHT:
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8+%9." ::; #< =)"2" *4 >.#?'*$@+$A".&" >.#?'*$ ?!"B   C *2D9&'+*$ )#2D".E  C *21
3."&&*.E FG C %#& '9.D+$"E HI C )"#' "J)#$%".E F C "!"'.+ %"$".#'*.E  KL C
*$/"$&".M #$/ D< +'& ."3."&"$'#'+*$ +$ '"23".#'9." "$'.*3? /+#%.#2;

8+%9." :N; G)" "!"'.+#! "O+"$?E ηelE *4 >.#?'*$@+$A".&" >.#?'*$ ?!" /"3"$/+$% *$ 3."&&9."
.#'+* phigh/plow;

 !"#$%& ()&* +,& -%&. $/  - &0,1%2&  ,& -3#!/ $-% 3-4& 5"-3  ,& )1//$1)
-%& $% - 1%- ,&" -%& #1/&4 -%  ,& -0(2&% &%"$,&4 1$"* +,&"& $/  ,& "&3-6$%2
/ &13  !"#$%& $% -3.1"$/-%  - 1  (.$1) 21/7/ &13 ()&* 8&3-6$%2 -5 ,&1 5"-3
-0(2&%7,(4"-1"#-% -3#!/ $-% ."-&// $/ 2-6&"%&4 #( 14&9!1 & / &13 $%:& $-%
$% -  ,& -3#!/ $-% ;-%&* < )&14/ 4$"& )(  - =!& 21/&/  ,1 -% 1$% -%)( >?2

1%4 / &13*
@ / 1" $%2 .-$% 5-" -%6&"/$-% -5 A+B> $% - )-C7&3$/$-% A+B> ,1/ #&&%



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

 !"#$ !% $&'(!) &*#'! +$, &$.+ +&$ /&' 012 23 1&'456 370 0)!$ 8 9! ! /&'
$:(#'+!) !$!);%+% &/  '!.+ +&$!) 1<=3 >!?# @##$  !"#$ /'&( )+ #'! :'# ABBCBDCBE℄8
<6& .+G#'#$ (&.#'$+4! +&$% &/ 1<=3 >!?# @##$ &$%+.#'#.C @& > @!%#. &$ &H;
&(@:% +&$C $!(#);  ># % #!( +$I# +&$ !$. J:# ,!% '#+':)! +&$ KL+,8 MBN8 <>#
@!%+ ;)# &$ !+$%O MPQ% !,# &(*'#%%&' K3NR %+)&Q&(@:% +&$ >!(@#' K33NC !$.
 >'## % !,# ,!%  :'@+$# K1<N8 S&.#'$+4#. ;)# &$ !+$% !)%&R !$ !+' %#*!'! +&$
:$+ KTUVNR >#! '#&?#'; % #!( ,#$#'! &' K7WU1NC &$.#$%#' &/ 6! #' ?!*&:'
K3XYNC !..+ +&$!) &(*'#%%&' K3ZN /&' '#+':)! +&$ J:# ,!%#%C ! *&(* K0N !$.
.+?+.+$, #)#(#$ % K9N8

3%4125 67# "89 9: 8)2;&* :<" "=,-> +@5A5 )B , 4,+C+>5,A >12D)+5>+ A).%E,>%)- %->)
)FG )AD1+>%)-H +>5,A %-I5>%)- ,-. J15 4,+5+ 25%21=,>%)- G=5H *@525K LMN O
,%2 +5P,2,>%)- 1-%>H : O )AP25++)2H :Q O ,..%>%)-,= )AP25++)2H :: O )AD1+>%)-
@,AD52H 8R O 4,+C+>5,A >12D%-5H <SM8 O @5,> 25)T52G +>5,A 45-52,>)2H " O P1APH
:UV O )-.5-+52H W O A,++ J1F .%T%.52#

<># % ! +&$ TUV *'&.:#% !**'&H8 ṁo = 14.8 ",X2[% !$. + % *&6#' &$%:(+$,
'! +& +% \8P]= "̂ >[",X2 AB=℄8 L'&( 7WU1 &$# &@ !+$%  ># (!%% J:H &/ % #!(
ṁs = 28 ",[%C 6>!  &,# >#' 6+ >  ># &(@:% +&$ % #!( J:H K!**'&H8 = ",[%N
,+?#% \8P (!%% /'! +&$ &/ 72X +$ % #!(Q,!% 6&'"+$, J:+.8 <>+% 72X_3X2 (+H :'#
#H*!$.% +$ ! ,!%  :'@+$# /'&( *'#%%:'# M8EP S0!  & !(@+#$ *'#%%:'#C !$. $#H C
!/ #' &&)+$, .&6$ +$ 7WU1C ,&#% +$ & ! % #!( &$.#$%#'8 <># #H#%% &/ 3X2

!/ #' &(*'#%%+$,  &  ># *'#%%:'# &/ )+`:#a! +&$ +% '#(&?#. /'&(  ># ;)#8
<># *'+$+*!) .+G#'#$#% +$ @& > (&.+a! +&$% !'# @!%#. &$  >#  '#! (#$ 

&/  ># !(&:$ &/ +$I# #. /:#)8 b$  ># a'% !%#  ># /:#) (!%% J&6 '! #%C ṁf C
@#&(#  ># %!(# )+"# +$ &'+,+$!) 1<=3 K<!@8 MN8 b$  ># %#&$. &$#C  ># /:#)
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 !"" #!$% &%( %" )*+)%# "*,% $)% -(.%# Nel *" "$!$%/ !$ $)% "! % (#*+*,!0 0%1%02
3% ,($%/ $)!$ $(+%$)%# .*$) *,#%!"*,+ (4 ṁf $)% $% -%#!$5#% !$ ( &5"$*(,
)! &%#6 TTIT 6 !,/ %7)!5"$ +!" $% -%#!$5#% !$ $5#&*,% (5$0%$6 TGT 6 +#(. #%8
"-%$*1%092 :$ +*1%" $)% -(""*&*0*$9 (4 +#(.*,+ (4 -#(/5%/ "$%! $% -%#!$5#% 5-
$( Ts = 853.15 ;2 <!&0% = "5  !#*>%" $)% %""%,$*!0 #%"50$" (4 $)%# (/9,! *
!050!$*(," *, ( -!#*"(, $( /!$! *,05/%/ *, !1!*0!&0% 0*$%#!$5#% ?@@6@A℄ 4(# $)%
$)%# !0 90% (4 C<DE !,/  (/*F!$*(, -#%"%,$%/ *, G*+2 =@2 <)% $)%# (/98
,! * -!#! %$%#" (4 ( -(,%,$" (4 $)%  %/*5 *, $)% )!#!$%#*"$* -(*,$" (4
$)% 90% .%#% -#%"%,$%/ *, <!&2 =6 .)%#%H TGT I $% -%#!$5#% !$ $)% $5#&*,%
(5$0%$J TTIT I $% -%#!$5#% !$ *,0%$ $5#&*,%J Ta I $% -%#!$5#% (4 !*# *,0%$J Tf I
$% -%#!$5#% (4 45%0 !$ $)% *,0%$J Ts I $% -%#!$5#% (4 "$%! -#(/5%/ *, KLMC6
ṁexh I %7)!5"$  !"" N(. #!$% *, +!" $5#&*,%J ṁamb

exh I %7)!5"$  !"" N(. #!$%
(5$0%$ $( $)% ! &*%,$ !*#6 ṁf I 45%0  !"" N(. #!$%J ṁs I "$%!  !"" N(. #!$%6
pa I -#%""5#% (4 !*# *,0%$J pf I -#%""5#% (4 45%0 !$ $)% *,0%$J %EO2 I % *""*(, 0%1%0
(4 !#&(, /*(7*/% !$ $)% 90% (5$0%$J %POx I % *""*(, 0%1%0 (4 ,*$#(+%, (7*/%" !$
$)% 90% (5$0%$ 2
<)% %0%$#*!0 %Q*%,9 (4 $)% (,1%,$*(,!0 C<DE .!" !050!$%/ $( &% ηel =

34.8R2 <)% (,1%#"*(, C<DE $( $)% +!"8"$%! $5#&*,% .*$) (79 ( &5"$*(, #%8
"50$" *, /%#%!"*,+ (4 %Q*%,9 $( $)% 0%1%0 (4 ηel = 32.6R6 )(.%1%# $)% "*+,*F!,$
/%#%!"% (4 %POx % *""*(, $( $)% 0%1%0 (4 D +ST3) )!" &%%, (&"%#1%/ "* 50$!,%8
(5"092 <)% ($)%# !/1!,$!+% *" #%/5$*(, (4 $)% N5% +!"%" #!$%" $)!$ !#% #%U%$%/
*,$( ! &*%,$ !*#J ṁamb

exh = 11 V+S"6 "*,% $)% N57 (4 =@W V+S" (4 N5% +!"%" 5,/%#8
+(%" #%*#50!$*(, (,,%$%/ .*$) (,/%,"!$*(, (4 @A V+S" (4 "$%! .!$%#2 <)%
*,#%!"% (4 %EO2 % *""*(, $( !--#(72 =D V+ST3) .!" !0"( (&"%#1%/ *, ( -!#*8
"(, $( $)% (#*+*,!0 90% C<DE2 O, $)% ($)%# )!,/6 $)% +#(. (4 $)%  (0% 4#!$*(,
(4 EO2 4#( X2X@ $( X2YX Z:  (/*F!$*(,[ !,/ $( X2YD Z::  (/*F!$*(,[ .!" (&8
"%#1%/ "* 50$!,%(5"092 :$ !--%!#" $)!$ $)% F#"$ (,% (&$!*," $)% &%$$%# (,/*$*(,"
$( !#&(, !-$5#% 4#( $)% %7)!5"$ +!"%"2
<)% (#*+*,!0 %0%$#*!0 -(.%# (4 C<DE *" %"$* !$%/ $( &% Nel = 54.5 T3%2 :,

( -!#*"(, $( $)*" $)% (,1%#"*(, *,$( "$%! 8+!" $5#&*,% .*$) (79 ( &5"$*(, !,/
N5% +!"%" #%*#50!$*(, )!" #%/5%/ $)% -(.%# $( AX2\ T3% Z:  (/*F!$*(,[ !,/
A]2= T3% Z::  (/*F!$*(,[6 #%"-%$*1%092 :$ !--%!#" $)!$ $% -%#!$5#% (4 *,U%$%/
"$%! -0!9" ! #5*!0 #(0%2 :, G*+2 =] $)% #%"50$" (4 -!#! %$#* "* 50!$*(," !#%
-#%"%,$%/ 4(# $)% "%(,/  (/*F!$*(,2 <)% 0%1%0 (4 !,$**-!$%/ % *""*(," (4 %EO2

!,/ %POx ZG*+2 =A[ +!"8"$%! $5#&*,% .*$) (79 ( &5"$*(, *, 45,$*(, (4 $)%

  ! "#$%# &" '!$ &(% %)*++*"! ,%-%, ". 0#1"! )"!"2*$% 3456 0& &(% "7&,%& ". 8,% +")%
0$$*&*"!0, 0,7,0&*"!+ ". &(% ")17+&*"! (0)1%# 18 )%0!+ ". 49: +".&;0#% 0#% !%%$%$<  &
+("7,$ 1% !"&*%$ &(0& &(% )0++ ="; #0&% ". #%*#7,0&*"! 452 0!$ &(% )0++ ="; #0&% ". *!>%&%$
+&%0) 0#% &(% -0#*01,% .0&"# &(0& *!=7%!%+ 1"&( &(% %2(07+& ?0+ &%)@%#0&7#% 0!$ &(% *!#%0+%
". 45 )",% .#0&*"! ABC℄< E(% 49: 0!$ 49F "$%+ (0-% &" 1% 7+%$ ."# !7)%#*0, @#%$*&*"!+
". "@&*)0, @0#0)%&%#+ ". "28G")17+&*"!<
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3,456 7# 8)9:,2%+)- ); <*) 9).%=,<%)-+ ); ?3@8 %-<) <A6 B,+C+<6,9 <124%-6#

 !"!#$%$"& '()% *"+,)(!- ./01 2 #34)5!%)3( 22 #34)5!%)3(

Ta 7 8009:; 8009:; 8009:;

pa < ! =9:=:> =9:=:> =9:=:>

Tf 7 8009:; 8009:; 8009:;

pf < ! ?9=; ?9=; ?9=;

ṁf @,A& >98: >98: >9?:

ṁexh @,A& :089> :089> :089;

ṁs @,A& B 80 80

Ts 7 B 08>9:; 0;>9:;

TGT 7 CD>9:; 0>>9:; 0E?9:;

TTIT 7 :>C>9:; :8C89:; :>=;9:;

ηel F >?90 >89;? >89;;

Nel <G$ ;?9; ;=9D ;?9:

ṁamb
exh

@,A& :089> ::9> ::9=

$1*2 @,A<GH ;D8 E:: E:=

$I*X @,A<GH =9>EC= =9==0: =9==CD

*2 B =9:>D =98E= =9:0:

J2* B =9=CE =9=:C =9=:C

I2 B =9C?; =9=8; =9=8C

1*2 B =9=>: =9ED0 =9CC;

I*X KK# >= :? :;

 !"#%#& '%#() %#)*#+(%,+# (+# '-./!0 1% )#(!' %-(% %.2#%-#+ / %- %-#  !+#('#
.3 #4#%+  *./#+ Nel 5%#)*#+(%,+# .3  !"#%#& '%#()6 Ts7 /# .8'#+9# %-# &#+#('#
.3 )( ! #) '' .!'  ! : 20 ;<0 1! *+#'#!%#& =4#6 '%#() %#)*#+(%,+#  ' &#' +#&
%. 8# (' - 2- (' *.'' 84#6 ' !# %-# - 2-#+ %-#+)(4 #!#+2=  ' %-#! #>%+(%#& 3+.)
%-# #>-(,'% 2('#'0 1% .,2-% %. 8# #)*-(' ?#& %-(% %-# - 2-#+ '%#() %#)*#+(%,+#
 ' '.  )*.+%(!% ' ) 4(+4= (' - 2-#+ '%#() )('' @./ +(%#0 A-# (&9(!%(2# .3 %-#
*+#'#!%#& =4# / %- .>= .)8,'% .! (!& BC2 +# +,4(% .!  ' 4./ 4#9#4 .3 DCx

(!& - 2- 4#9#4 .3 BC2  ! #>-(,'% 2('#'6 /- - !#>% (! 8# (*%,+#&  ! (! #('=
/(=0

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

E,2# *#+'*#% 9#' (+# (-#(& .3 %-# !#/ .!#*% .3 =4# 3#(%,+ !2 %-# .)8 !#&
F+(=%.! =4#6  !9#+'# F+(=%.! =4#6 +#,*#+(% .!6 .>=G.)8,'% .! (!& (*%,+#
BC2 *+#'#!%#&  ! : 20 ;H0

I#% (!& -.% #>-(,'% 2('#' (% %-# (%).'*-#+  *+#'',+# 3+.) %-# 2(' %,+8 !#
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8+%9." :;< ="3"$/"$" *4 ')" $"' "!"'.+#! 3*-".> Nel> #$/ ')" "!"'.+#! "?+"$@> ηel> *4
')" '9.A+$" -+') *B@ *2A9&'+*$ #%#+$&' '"23".#'9." *4 +$C"'"/ &'"#2> Ts D4*. ')"
&"*$/ 2*/+E#'+*$F<

8+%9." :G< H+29!#'"/ !"I"! *4 " J2 #$/ "KJx "2+&&+*$& 4.*2 ')" %#&1&'"#2 '9.A+$" -+') *B@
*2A9&'+*$ I".&9& ')" '"23".#'9." *4 +$C"'"/ &'"#2 Ts> D4*. ')" &"*$/ 2*/+E#1
'+*$F<
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3%4125 67# 8:5;,<% .%,42,; )= <:5 .)1>?5 02,@<)- @?5 *%<: <:5 1+5 )= )A@ );>1+<%)-B *,<52
%-C5<%)- ,-. ,D<125 EF2 GH8I J ,%2 +5D,2,<%)- 1-%<B EE J );>1+<%)- :,;>52B
E J );D25++)2B KL J 4,+ <12>%-5B MN J :5,< 5A:,-452B K J 5?5<2% 45-52,<)2B O
J ;)<)2B EFP J )-.5-+52B " J D1;DB KLN2 J ,..%<%)-,? 4,+ <12>%-5 )= P2B ECO2

J );D25++)2 )= EF2Q#

 !"# $%& $'(& )* +&,&%$)& &-)%$ ).%'/,& 0*1&%2 '3 &-0$,4/,+ /, )5& ,&+$)/6& 0%&78
7.%& +$7 ).%'/,&  !"in#9 "5& +$7 :/-).%&2 $) )5$) (&6&(2 /7 7)/(( $ 5/+5 )&:0&%$).%&
;./4 $,4 /) ,&&47 )* '& 5/((&49 =) /7 $(( 4*,& '3 .7/,+ $ 70&/$( %&+&,&%$)/6& 5&$)
&-5$,+&%  >?in#9 @A)&% 0%&8**(/,+2 7)&$: *.+5) )* *,4&,7$)&  *% B.7) $ 0$%) *A
/)# /, )5& *,4&,7&%  CDEin#9 "5& 0%&77.%& *A +$7&7 /7 (*1&% )5$, )5& $):*705&%/
*,& $,4 )5$) /7 153 )5& &-5$.7) ,&&47 )* '& *:0%&77&4 /, )5& *:0%&77*%  Cin#9
C*:0%&77&4 +$7&7 $%& 4/%&)&4 )* )5& 7&*,4 0%&8**(/,+ 5&$) &-5$,+&%  >?#
$,4 7&*,4 *,4&,7&%  CDE#2 15&%& 4&5.:/4/F$)/*, )$G&7 0($&9 @44/)/*,$((32
)5& $%%$3 *A 4&6/&7 %&$(/H/,+ )5& 3(& *,7/7)7 *A )5& ,&+$)/6& 0%&77.%& ).%'/,&
 !"in#2 ,&+$)/6& 0%&77.%& 5&$) &-5$,+&%  >?in# $,4 *:0%&77*%  Cin#  I/+9 JK#9
"5& 3(& 4&7%/'&4 $'*6& /7 )5& /,6&%7&4 L%$3)*, 3(&  =LC# /,4&&49

@7 /) 1$7 :&,)/*,&42 /, )5& *,4&,7&%  CDE#2 1*%G/,+ ;./4 /7 7&0$%$)&4 /,)*
1$)&% $,4 CD29 E&-)2 )5& CD2 /7 4/%&)&4 )* )5& *:0%&77*% *A CD2  CCO2#2
15&%& /) /7 *:0%&77&4 $,42 $A)&% )5$)2 /) /7 **(&4 $,4 *,4&,7&49 "5& :$/,
4/7$46$,)$+& *A )5& 15*(& 737)&: /7 )5& ,&&77/)3 *A )5& $/% 7&0$%$)/,+ 7)$)/*,
 @MN#2 )* 7.00(3 )5& *:'.7)/*, 5$:'&% 1/)5 )5& 0.%& *-3+&,9 O*%&*6&% )5&
PQR8*-38*:'.7)/*, &(/:/,$)&7 $(:*7) &,)/%&(3 )5& 0%*'(&: *A EDx &:/77/*,9 @48
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 !"!#$%&&'( ")* $!"+#,*$ "-+.!$* /01N22 3!,)" .* -4* %$ 5#-& .* 6-*&* 6+#3
")* #7',*$ %$ $!"+#,*$ 4*8%+%"!$, 4"%"!#$9

1)*+3# '$%3! %$%&'4!4 #6 4-) '&* 5!") ")* -4* #6 #7' #3.-4"!#$ %$ 
;<2 %8"-+* !4 8+*8%+* !$ 5#+= >?@℄9

 ! "#$$%&'

B$ #+ *+ "# 3% * ")* &*%$ ,%4 "*)$#&#,!*4 8*+48*"!C*( %$ *48*!%&&'  * !%"* 
"# D#3*+%$!%( % .+!*6 +*C!*5 #6 +**$"&'  *C*&#8* 4'4"*34 )%4 .**$ 8+*4*$"* 
%$ 4*&*"* 4'4"*3 )%C* .**$ %$%&'E* 9 1)* 8+!$!8%& "'8*4 #6 '&*4 .%4* #$
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