


Mathematical Statistics with Mathematica

Chapter 1  –  Introduction

1.1 Mathematical Statistics with Mathematica 1
A A New Approach 1
B Design Philosophy 1
C If You Are New to Mathematica 2

1.2 Installation, Registration and Password 3
A Installation, Registration and Password 3
B Loading mathStatica 5
C Help 5

1.3 Core Functions 6
A Getting Started 6
B Working with Parameters 8
C Discrete Random Variables 9
D Multivariate Random Variables 11
E Piecewise Distributions 13

1.4 Some Specialised Functions 15

1.5 Notation and Conventions 24
A Introduction 24
B Statistics Notation 25
C Mathematica Notation 27

Please reference this 2002 edition as:
Rose, C. and Smith, M.D. (2002)
Mathematical Statistics with Mathematica, Springer-Verlag, New York.

Latest edition
For the latest up-to-date edition, please visit:   www.mathStatica.com 



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

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

)*)(3 3(4&2(3$$'5#."
!"#$%&#$'($)'*+%,#- $&'(,./-#$01$&,/,0&,0)& $0&$(/- $(-'*$1#.2$314##45 $"%14-#4& $'($&,/,0&,0)/6
)'*+%,#- $+-'7-/*& $#80&,2 $9#,5 $%14#-6:017 $#80&,017 $+-'7-/*& $0& $/6*'&, $/6./:& $/
1%*#-0)/6 ;7-/+"0)/6 $<0#.$'($,"#$.'-642$!"#$%&"#'("$)/1$#/&06:$"/146#$,"#$1%*#-0)/6 $/14
7-/+"0)/6 $&04#&5 $=%, $0, $'((#-& $01 $/440,0'1 $/1 $#8,-#*#6: $+'.#-(%6 $/14 $(6#80=6# $&:*='60)
)'*+%,#- $/67#=-/$&:&,#*2$!"#$,#%"0%#%-.# $&'(,./-# $+/)>/7# $,"/,$/))'*+/10#& $,"0& $=''>
=%064& $%+'1 $,"/, $&:*='60) $#1701# $,' $)-#/,# $/ $&'+"0&,0)/,#4 $,''6&#, $&+#)0/66: $4#&071#4 $('-
4'017$*/,"#*/,0)/6$&,/,0&,0)&2

?"06#$,"#$&%=@#),$*/,,#- $'($,"0&$,#8,$0&$&0*06/- $,'$/$,-/40,0'1/6 $*/,"#*/,0)/6 $&,/,0&,0)&
,#8,5 $,"0& $0& $1', $/ $,-/40,0'1/6 $,#8,2 $!"#$-#/4#- $.066 $(014 $(#.$+-''(& $/14 $)'*+/-/,0<#6: $(#.
,"#'-#*&2 $A(,#- $/665 $,"# $,"#'-#* ;+-''( $,#8, $0& $/6-#/4: $.#66 $&#-<#4 $=: $*/1: $#8)#66#1,
<'6%*#& $'1 $*/,"#*/,0)/6 $&,/,0&,0)&2 $B'-$0& $,"0& $/ $)''>=''> $'( $1%*#-0)/6 $-#)0+#& $=%146#4
01,' $/ $)'*+%,#- $+/)>/7#5 $('- $,"#-# $0& $60*0,#4 $<0-,%# $01 $/++6:017 $!"#$%&"#'(" $/& $/ $*#-#
1%*#-0)/6$,''62$31&,#/45$,"0&$,#8,$&,-0<#&$,'$=-017$*/,"#*/,0)/6$&,/,0&,0)&$,'$60(#2$?#$"'+#$0,
.066 $*/># $/1 $#8)0,017 $/14 $&%=&,/1,0/6 $)'1,-0=%,0'1 $,' $,"# $./: $*/,"#*/,0)/6 $&,/,0&,0)& $0&
=',"$+-/),0&#4$/14$,/%7",2

)*)(6 7&1-89(:"-/515$";
,#%"0%#%-.# $"/& $=##1 $4#&071#4 $.0," $,.' $)#1,-/6 $7'/6&C $0, $&#,& $'%, $,' $=# $!"#"$%&) */14 $0,
&,-0<#&$,'$=#$'"&(!)*+,&&-$.(/0&"+

D:$!"#"$%&5 $.#$*#/1$,"/,$0, $&"'%64$,-# $=#$60*0,#4 $,'$/$&#, $'($&+#)0/6 $'-$.#66E>1'.1
,#8,=''>$40&,-0=%,0'1&2 $3, $&"'%64 $,-# $'+#-/,# $60># $/ $,#8,=''>$/++#1408 $.0,"$+-#+/-#4$F)-0=
&"##,G $/1&.#-&2 $H/,"#-5 $0, $&"'%64 $>1'. $"'. $,' $&'6<# $+-'=6#*& $(-'* $(0-&, $+-01)0+6#&2 $3,
&"'%64 $&#/*6#&&6: $"/146#C $%10</-0/,# $/14 $*%6,0</-0/,# $40&,-0=%,0'1&5 $)'1,01%'%& $/14
40&)-#,# $-/14'* $</-0/=6#&5 $/14 $&*''," $/14 $>01>#4 $4#1&0,0#&!/66 $.0," $/14 $.0,"'%,
+/-/*#,#-&2 $3, $&"'%64 $=# $/=6# $,' $"/146# $*08,%-#&5 $,-%1)/,#4 $40&,-0=%,0'1&5 $-#(6#),#4



40&,-0=%,0'1&5 $('64#4 $40&,-0=%,0'1&5 $/14 $40&,-0=%,0'1& $'( $(%1),0'1& $'( $-/14'* $</-0/=6#&5 $/&
.#66$/&$40&,-0=%,0'1&$1'E'1#$"/&$#<#-$,"'%7",$'($=#('-#2$

D:$'"&(!)*+,&&-1.(/0&"5$.#$*#/1$=',"$I0J$#/&:$,'$%&#5$/14$I00J$/=6#$,'$&'6<#$+-'=6#*&
,"/,$&##*$40((0)%6,5 $=%,$."0)" $/-#$('-*/66:$K%0,#$&0*+6#2 $L'1&04#-5 $('-$01&,/1)#5 $+6/:017$/
4#<060&"$7/*#$'($)"#&&$/7/01&,$/$&,-'17$)"#&&$)'*+%,#-C$01$,"#$*0446#$'($,"#$7/*#5$/(,#-$/
&"'-, $+/%&#5 $,"# $)'*+%,#- $/11'%1)#&5 $MN/,# $01 $OP $*'<#&Q2 $!"# $+-'=6#* $0, $"/& $&'6<#4
*07",$&##*$(/1,/&,0)/66:$40((0)%6,5$=%,$0,$0&$-#/66:$@%&,$/$F4#607",(%66:$&0*+6#G$(010,#$+-'=6#*
,"/, $0& $)'1)#+,%/66: $1' $40((#-#1, $,"/1$6''>017 $@%&, $,.' $*'<#& $/"#/42 $!"# $&/60#1, $+'01, $0&
,"/, $/& $&''1 $/& $'1# $"/& $/ $,''6 $('- $&'6<017 $&%)" $+-'=6#*&5 $,"# $1',0'1 $'( $."/, $0& $40((0)%6,
)"/17#&$)'*+6#,#6:2$A$+')>#,$)/6)%6/,'-$0&$)#-,/016:$/$4#607",(%66:$&0*+6#$4#<0)#C$0,$0&$#/&:
,' $%&#5 $/14 $0, $)/1 $&'6<# $,-0)>: $+-'=6#*& $,"/, $.#-# $+-#<0'%&6: $,"'%7", $,'$=# $40((0)%6,2 $D%,
,'4/:5 $(#. $+#'+6# $=',"#- $,' $+'14#- $/, $,"# $*/-<#6 $'( $/ $)/6)%6/,'- $/1: $*'-#5 $/14 $.# $1'.
7#1#-/66:$&+#14$'%-$,0*#$#0,"#-$%&017$&%)"$,''6&$'-$,-:017$,'$&'6<#$"07"#-E'-4#-$)'1)#+,%/6
+-'=6#*&! /14$&'5$.#$/-#$)#-,/015$0,$.066$=#$.0,"$*/,"#*/,0)/6$&,/,0&,0)&$,''2$

31 $(/),5 $."06# $*%)" $'( $,"# $*/,#-0/6 $,-/40,0'1/66: $&,%40#4 $01 $*/,"#*/,0)/6 $&,/,0&,0)&
)'%-&#& $*/: $/++#/- $40((0)%6,5 $&%)" $*/,#-0/6 $0& $'(,#1 $-#/66: $@%&, $4#607",(%66: $&0*+6#2
B'-*/66:5$/66$.#$./1,$0&$/1$#8+#),/,0'15$'-$/$+-'=/=060,:5$'-$/$,-/1&('-*/,0'12$D%,$'1)#$.#
/-# $/-*#4 $.0," $&/: $/ $)'*+%,#-0&#4 $#8+#),/,0'1 $'+#-/,'-5 $.# $)/1 $(014 $/1: $>014 $'(
#8+#),/,0'1 $01)6%4017 $,"# $*#/15 $</-0/1)#5 $&>#.1#&&5 $>%-,'&0&5 $*#/1 $4#<0/,0'15 $*'*#1,
7#1#-/,017 $(%1),0'15 $)"/-/),#-0&,0) $(%1),0'15 $-/. $*'*#1,&5 $)#1,-/6 $*'*#1,&5 $)%*%6/1,&5
+-'=/=060,: $7#1#-/,017$(%1),0'15$(/),'-0/6$*'*#1,$7#1#-/,017$(%1),0'15 $#1,-'+:5$/14$&'$'12
B'-*/66:5 $*/1: $'( $,"#&# $)/6)%6/,0'1& $/-# $1', $/,,#*+,#4 $01 $%14#-7-/4%/,# $,#8,&5 $=#)/%&#
,"#$*#)"/10)&$/-#$4##*#4$,''$"/-42$A14$:#,5$%14#-6:017$/66$'($,"#*$0&$@%&,$,"#$4#607",(%66:
&0*+6#$#8+#),/,0'1$'+#-/,'-2

)*)(! <=(>5?(3'&(4&2(%5(!"#$%&"#'("

R'-$,"'&#$-#/4#-&$."'$4'$1',$'.1$/$)'+:$'($!"#$%&"#'("5$,"0&$=''>$)'*#&$=%146#4$.0,"$/
(-##$,-0/6$)'+:$'($!"#$%&"#'("$S#-&0'1$T2$!"0&$.066$#1/=6#$:'%$,'$%&#$,#%"0%#%-.#5$/14$,-:
'%,$/14$#</6%/,#$/66$,"#$#8/*+6#&$01$,"0&$=''>2$

3( $:'% $"/<# $1#<#- $%&#4 $!"#$%&"#'(" *=#('-#5 $.# $-#)'**#14 $,"/, $:'% $(0-&, $-#/4 $,"#
'+#1017 $+/7#& $'( $?'6(-/*$IOUUUJ $/14 $-%1 $,"-'%7" $&'*#$#8/*+6#&2 $!"0& $.066 $70<# $:'%$/
7''4 $(##6 $('- $!"#$%&"#'("2 $V#)'145 $1#. $%&#-& $&"'%64 $6#/-1 $"'. $,' $#1,#- $('-*%6/# $01,'
!"#$%&"#'("2$!"0&$)/1$=#$4'1#$<0/$+/6#,,#&5$&##$

*)+,-.,"'$$!$$/0+,##,1$$!$$201)(!"3'#5

'-$<0/$,"#$>#:='/-4$I&##$WO2X$=#6'.J5$'-$@%&,$=:$)'+:$/14$+/&,017$#8/*+6#&$(-'*$,"0&$=''>2
!"0-45 $='," $1#. $/14 $#8+#-0#1)#4 $-#/4#-& $*/: $=#1#(0, $(-'*$=-'.&017 $A++#140)#& $A2O $,'
A2Y$'($,"0&$=''>5$."0)"$)'<#-$/$+6#,"'-/$'($,0+&$/14$,-0)>&2

D#('-#$+-')##4017$(%-,"#-5$+6#/&#$#1&%-#$,"/,$!"#$%&"#'("$S#-&0'1$T$I'-$6/,#-J
0&$01&,/66#4$'1$:'%-$)'*+%,#-2

Z L[A\!]H$$O WO2O$D



)*@ <91%#//#%-59A(B&8-1%'#%-59(#9C(:#1125'C

)*@(3 <91%#//#%-59A(B&8-1%'#%-59(#9C(:#1125'C
D#('-#$&,/-,0175$+6#/&#$*/>#$&%-#$:'%$"/<#$/$.'->017$)'+:$'($!"#$%&"#'("$S#-&0'1$T$I'-
6/,#-J$01&,/66#4$'1$:'%-$)'*+%,#-2

31&,/66017 $,#%"0%#%-.# $0& $/1 $#/&: $TE&,#+ $+-')#&&5 $0--#&+#),0<# $'( $."#,"#- $:'% $%&# $/
N/)01,'&"5$?014'.&5$'-$/$(6/<'%-$'($^B3_2$

.#%/*01 31&#-,$,"#$,#%"0%#%-.#$L`EHaN$01,'$:'%-$)'*+%,#-2

.#%/*21 L'+:$,"#$('66'.017$(06#&C

I0J$ !"#$%#"#&'"(! I(06#J
I00J$ !"#$%#"#&'" I('64#- !40-#),'-:J

34-&$,"#$,#%"0%#%-.#$L`EHaN$',#-$,"#

)"#$*!"#&'"$$!$$+,,-./$$!$$+001&'"#&2./

('64#-$'1$:'%-$)'*+%,#-G&$"/-4$4-0<#2$!"#$01&,/66/,0'1$&"'%64$6''>$&'*#,"017$60>#$R072 O2

2(!31451$!:+0)/6$01&,/66/,0'1$'($,#%"0%#%-.#

.#%/*51 b#,$/$+/&&.'-4

!' $%&# $,#%"0%#%-.#5 $:'% $.066 $1##4 $/ $+/&&.'-42 $!' $7#, $/ $+/&&.'-45 $:'% $.066 $1##4 $,'
-#70&,#-$:'%-$)'+:$'($,#%"0%#%-.#$/,$,"#$('66'.017$.#=$&0,#C

333(!"#$/#"#&'"('2!

,#%"0%#%-.#$0&$/</06/=6#$01$,.'$<#-&0'1&C$D/&0)$/14$b'642$!"#$40((#-#1)#&$/-#$&%**/-0&#4
01$!/=6#$Oc$('-$(%66$4#,/06&5$&##$,"#$.#=$&0,#2

WO2Z$A 3B!Ha`^L!3aB d



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

6%.(7 e R%66: (%1),0'1/6,#%"0%#%-.# +/)>/7# )'4#
e 31)6%4#4 '1 ,"# L`EHaN
e RH]] ,' =%:#-& '( ,"0& =''>
e V0176#E%&# 60)#1&#

89&' e A66 ,"# =#1#(0,& '( D/&0)5 /678f
e9-,#',7-78 /14:'8(4%#%`0&,-0=%,0'1 \/6#,,#&
e `#,/06#4 01,#-/),0<# []g\ &:&,#*
e ^+7-/4#&
e !#)"10)/6 &%++'-,
e /14 *'-#f

:%;&"14511,#%"0%#%-.#!D/&0)$/14$b'64

a1)#$:'%$"/<#$-#70&,#-#4$:'%-$)'+:5$:'%$.066$=#$&#1,$/$+/&&.'-4$(06#$)/66#4C$0"//(#4#2
\%, $,"0& $(06# $01,'$,"# $)"#$*!"#&'" $! $+,,-./ $! $+001&'"#&2./ $! $!"#$%#"#&'"
!$5"//326,$40-#),'-:5$/&$&"'.1$01$R072 Z2

2(!31<51$a1)#$:'%$"/<#$-#)#0<#4$70"//(#4#75$+%,$0,$01,'$,"#$5"//326,$('64#-

.#%/*;1 H%1$!"#$%&"#'("5$7'$,'$0,&$[]g\$*#1%5$/14$&#6#),C$MH#=%064$[#6+$314#8Q

!"/,G&$0,! /66$4'1#2$9'%-$01&,/66/,0'1$0&$1'.$)'*+6#,#2

T L[A\!]H$$O WO2Z$A



)*@(6 D5#C-98(,#%"0%#%-.#
3( $#<#-:,"017 $0& $01&,/66#4 $)'--#),6:5 $(0-&, $&,/-, $%+ $!"#$%&"#'(" *S#-&0'1 $T $'- $6/,#-2 $!"#1
,#%"0%#%-.#$)/1$=#$6'/4#4$=:$#</6%/,017C

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

'-$=:$)60)>017$'1$/$=%,,'1$&%)"$/&$,"0&$'1#C$$$$ %#")# ,#%"0%#%-.#

!"#$*++, $+/6#,,#$&"'%64 $,"#1$/++#/-5$/&$&"'.1$01$R072 d$I-07",$+/1#6J2$!"#$*++,$+/6#,,#
+-'<04#&$/$K%0)>$/14$#/&:$./:$,'$/))#&&$,"#$#6#),-'10)$<#-&0'1$'($,"0&$=''>5$01)6%4017$,"#
60<# $":+#-601>#4 $014#82 $3($:'%$"/<# $+%-)"/&#4 $,"#$b'64$<#-&0'1 $'($,#%"0%#%-.#5 $,"#1$,"#
,#%"0%#%-.# $+/6#,,# $.066 $/6&' $/++#/-5 $/& $&"'.1 $01 $R072 d $I6#(, $+/1#6J2 $!"0& $+-'<04#& $,"#
-+.#&./+/0$/14$1&0')2#2$40&,-0=%,0'1$+/6#,,#&$I)'<#-017$dY$40&,-0=%,0'1&J5$/&$.#66$/&
,"#$4#,/06#4$,#%"0%#%-.#$3245$&:&,#*$I)'*+6#,#$.0,"$"%14-#4&$'($#8,-/$#8/*+6#&J2

2(!31=51$!"#$,#%"0%#%-.#$$+/6#,,#$I6#(,J$/14$,"#$*++,$+/6#,,#$I-07",J

<=>?@?A1 $!'$/<'04$&'E)/66#4$F)'1,#8,G$+-'=6#*&5$,#%"0%#%-.#$&"'%64$/6./:&$=#$6'/4#4
(-'* $/ $(-#&" $!"#$%&"#'(" $>#-1#62 $3( $:'% $"/<# $/6-#/4: $4'1# $&'*# $)/6)%6/,0'1& $01
!"#$%&"#'("5 $:'% $)/1 $7#, $/ $(-#&" $>#-1#6 $=: $#0,"#- $,:+017 $89&# $01 $/1 $31+%, $)#665 $'- $=:
&#6#),017$4,$",+-.,"'$!$5')#-4,$",+2$

)*@(! E&/$
D',"$D/&0)$[#6+$/14$`#,/06#4$[#6+$/-#$/</06/=6#$('-$/1:$,#%"0%#%-.#$(%1),0'1C

I0J D/&0)$[#6+$0&$&"'.1$01$!/=6#$Z2

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

: ;"!*<<<<<<< &"'. 01('-*/,0'1 '1 ;"!*

:%;&"1<511D/&0)$[#6+$'1$(%1),0'1$1/*#&

R'-$#8/*+6#5$,'$7#,$D/&0)$[#6+$'1$,"#$,#%"0%#%-.#$(%1),0'1$=*.#6"1>2?"35$#1,#-C

6 -2.#)"47+8"9

=*.#6"1>2?"3!6" *406*//*/ #$* 6#$ '*.#6"1

!2!*.# !6 &. #*6!/ 2@ 6"3 !2!*.#/ !
"
&( >2 2A#"&. "

!91#&B"6&"#* '2.B*6/&2.C 1*# 6 A* " 1&/# 2@ &.#*D*6/(

I00J `#,/06#4$[#6+$Ib'64$<#-&0'1$'16:J$0&$/</06/=6#$<0/$,"#$,#%"0%#%-.#$+/6#,,#$IR072 d J2

WO2Z$D 3B!Ha`^L!3aB X



)*F !5'&(G?9.%-591

)*F(3 H&%%-98(0%#'%&C
,#%"0%#%-.# $/44&$/='%,$Ohh$1#.$(%1),0'1&$,'$!"#$%&"#'("2$D%,$*'&,$'($,"#$,0*#5$.#$)/1
7#,$=:$.0,"$@%&,$('%-$'($,"#*C

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

512#E*./&#F! 3 " \6',,017 "/%,'*/,#4#
G40*'#!B5 3 " ]8+#),/,0'1 '+#-/,'-! C$D%
562A!B5 3" \-'=/=060,: E"D " B#
>6"./@26!!%F,5 3 " !-/1&('-*/,0'1&

:%;&"1=511L'-#$(%1),0'1&$('-$/$-/14'*$</-0/=6#$D$.0,"$4#1&0,:$ 3 "B#
!"0& $/=060,: $,' $"/146# $+6',,0175 $#8+#),/,0'1&5 $+-'=/=060,:5 $/14 $,-/1&('-*/,0'1&5 $.0," $@%&,
('%-$(%1),0'1&5$*/>#&$,"#$,#%"0%#%-.#$&:&,#*$<#-:$#/&:$,'$%&#5$#<#1$('-$,"'&#$1',$(/*060/-
.0,"$!"#$%&"#'("2

!'$066%&,-/,#5$6#,$%&$&%++'&#$,"#$)'1,01%'%&$-/14'*$</-0/=6#$D $"/&$+-'=/=060,:$4#1&0,:
(%1),0'1$I+4(J

3 "B# # O$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
%!
&'''''''''O&B !&'''B 5$$$$('-$B ' "h5 O#2

31$!"#$%&"#'("5$.#$#1,#-$,"0&$/&C

: "
;

################################
$
!"""""""""""
; % <

!""""
<
= >+!"&.#:$ " %<? @? ;&=

!"0&$0&$>1'.1$/&$,"#$A-)iV01#$40&,-0=%,0'12$[#-#$0&$/$+6',$'($ 3 "B#C
A4+#12.0&#B#:$=

h2Z h2T h2P h2j O
B

O

Z

d

T

X

P

Y
3

2(!31>51$!"#$A-)iV01#$+4(

P L[A\!]H$$O WO2d$A



[#-# $0&$,"#$)%*%6/,0<# $40&,-0=%,0'1 $(%1),0'1$I)4(J5 $E"D " B#5 $."0)" $/6&'$+-'<04#& $,"#$)6%#
,'$,"#$1/*017$'($,"0&$40&,-0=%,0'1C

A)+C#<? :$
H +6'%&.#$%%%4 &
####################################

$

!"#$*#/15$C$D%5$0&C
D<52'##<? :$
I
####
H

."06#$,"#$</-0/1)#$'($D$0&C

E")#<? :$
I
####
J

!"#$4 ," $*'*#1,$'($D$0&$C$D4 %C
D<52'##<)? :$

K >$&/ @96#$*6 "//9!*/ #$"#L %'6 & '
I
####
H
(

(! I###H ) 6"
##############################$%%%
$ (!I ) 6"

B'.$)'1&04#-$,"#$,-/1&('-*/,0'1 $,'$/$1#.$-/14'*$</-0/=6#$G $&%)"$,"/,$G #
&''''D 2$D:

%&017$,"#$>6"./@26!$/14$>6"./@26!G4#6*!9!$(%1),0'1&5$,"#$+4($'($G 5$&/:$H"I#5$/14
,"#$4'*/01$'($0,&$&%++'-,$)/1$=#$('%14C

F " 7)".0:+)!'B &
!""""
< ? :(

H F
##########################
$
$%%%%%%%%%%%%%%%FH ' FM

>+!"&.#F$ " 7)".0:+)!D<#)2!/!'B &
!""""
< ? :(

)FC NC I*
V'5 $.#$"/<# $&,/-,#4 $'%, $.0,"$/ $K%0,#$/-=0,-/-:$+4( $ 3 "B#5 $,-/1&('-*#4 $0, $,'$/$1#.$'1#$H"I#5
/14 $&01)# $='," $4#1&0,: $H $/14 $0,& $,2!"&. $"/<# $=##1 $#1,#-#4 $01,' $!"#$%&"#'("5 $.# $)/1
/6&'$/++6:$,"#$,#%"0%#%-.# $,''6$&#,$,'$4#1&0,:$H2$R'-$#8/*+6#5$%&#$512#E*./&#FOHP$,'
+6',$,"#$+4($'($G #

&''''D 2

WO2d$A 3B!Ha`^L!3aB Y



)*F(6 I5'J-98(2-%"(:#'#,&%&'1((6-711'83#)%"1-#,(9"%+%:;-!-<
,#%"0%#%-.#$"/&$=##1$4#&071#4$,'$&#/*6#&&6:$&%++'-,$+/-/*#,#-&2$3,$4'#&$&'$=:$,/>017$(%66
/4</1,/7# $'( $,"# $1#. $=887&/#'-,8 *#%($,-6-HI $01,-'4%)#4 $01 $S#-&0'1 $T $'( $!"#$%&"#'(")
."0)"$#1/=6#&$%&$,'$*/>#$/&&%*+,0'1&$/='%,$+/-/*#,#-&2 $!'$066%&,-/,#5$6#,$%&$)'1&04#-$,"#
(/*060/- $B'-*/6 $40&,-0=%,0'1 $.0," $*#/1 $! $/14 $</-0/1)# $(Z 2 $!"/, $0&5 $6#, $D ) ?"!5 (Z #5
."#-#$! ' ! $/14$( * h2$?#$#1,#-$,"#$+4($ 3 "B#$01$,"#$&,/14/-4$./:5$=%,$,"0&$,0*#$.#$"/<#
&'*# $#8,-/ $01('-*/,0'1 $/='%, $,"# $+/-/*#,#-& $! $/14 $(2 $?# $%&# $,"# $+., $(%1),0'15 $QQ5 $,'
/44$,"#&#$/&&%*+,0'1&$,'$,"#$#14$'($,"#$,2!"&.O@P$&,/,#*#1,C

: "
;

##################
'(
!"""""""
G $

(D<5'% )< % )*G
#######################

G 'G
(=

>+!"&.#:$ " %<? % ? & HH %) * 82"40? ' + @&=
R-'* $1'. $'15 $,"# $/&&%*+,0'1& $/='%, $! $/14 $( $.066 $=# $F/,,/)"#4G $,' $4#1&0,: $ 3 5 $&' $,"/,
."#1#<#-$.#$'+#-/,#$'1$4#1&0,:$ 3 $.0,"$/$,#%"0%#%-.#$(%1),0'15$,"#&#$/&&%*+,0'1&$.066$=#
/++60#4 $/%,'*/,0)/66: $01 $,"# $=/)>7-'%142 $?0," $,"0& $1#. $,#)"1'6'7:5 $,#%"0%#%-.# $)/1
%&%/66: $+-'4%)# $-#*/->/=6: $)-0&+ $,#8,=''>E&,:6# $/1&.#-&5 $#<#1 $."#1 $.'->017 $.0," $<#-:
)'*+60)/,#4$40&,-0=%,0'1&2

!"# $,#%"0%#%-.# $(%1),0'15 $512#E*./&#F5 $*/>#& $0, $#/&: $,' $#8/*01# $,"# $#((#), $'(
)"/17017$+/-/*#,#-$</6%#&2$!"#$('66'.017$01+%,$-#/4&C$M\6',$4#1&0,:$ 3 "B#$."#1$!$0&$h5$/14
( $0& $O5 $Z $/14 $dQ2 $R'- $*'-# $4#,/06 $'1 $%&017 $,"# $R( $'+#-/,'-5 $&## $?'6(-/*$IOUUU5 $V#),0'1
Z2T2OJ2

A4+#12.0&#B#: +( %) , @? ' , %;? G? I&&$=

&P &T &Z Z T P
B

h2O

h2Z

h2d

h2T

3

2(!31?51$!"#$+4($'($/$B'-*/6$-/14'*$</-0/=6#5$."#1$! # h$/14$( # OI!J5$ZI!J5$dIi$$i$$iJ

j L[A\!]H$$O WO2d$D



3,$0&$.#66$>1'.1$,"/,$C$D% # !$/14$S/-"D# # (Z 5$/&$.#$)/1$#/&06:$<#-0(:C

D<52'##<? :$
!

E")#<? :$
*H

D#)/%&#$,#%"0%#%-.#$0&$7#1#-/6$01$0,&$4#&0715$.#$)/1$@%&,$/&$#/&06:$&'6<#$+-'=6#*&$,"/,$/-#
=',"$6#&&$.#66E>1'.1$/14$*'-#$F40((0)%6,G5$&%)"$/&$(014017$S/-"DZ # C$

E")#<G? :$
H +H !H *H ) *M,

A&&%*+,0'1&$,#)"1'6'7: $0&$/$<#-:$0*+'-,/1, $/440,0'1$,'$!"#$%&"#'("2$31$'-4#-$('- $0,
,'$.'->5$'1#$&"'%64$#1,#-$/&$*%)"$01('-*/,0'1$/='%,$+/-/*#,#-&$/&$+'&&0=6#2$!"#$-#&%6,017
/1&.#-$.066$=#$*%)"$1#/,#-5$0,$*/:$/6&'$=#$'=,/01#4$(/&,#-5$/14$0,$*/:$*/>#$0,$+'&&0=6#$,'
&'6<# $+-'=6#*& $,"/, $)'%64 $1', $',"#-.0&# $=# $&'6<#42 $[#-# $0& $/1 $#8/*+6# $'( $&'*#
A&&%*+,0'1&$&,/,#*#1,&C

%- + ;? . * J.#2F2)0? % ! / ! $? 0 * 82"40? 1 + @&
,#%"0%#%-.# $0*+6#*#1,& $A&&%*+,0'1& $,#)"1'6'7: $01 $/$J'8#4'K7#'-,E&+#)0(0)$*/11#-2 $!"0&
*#/1&$,"#$/&&%*+,0'1&$/-#$/,,/)"#4$,'$,"#$4#1&0,:$ 3 "Bc +#$/14$1',$,'$,"#$+/-/*#,#-$+2$?"/,
0($.#$"/<#$,.'$40&,-0=%,0'1&5 $=',"$%&017$,"#$&/*#$+/-/*#,#-k $B'$+-'=6#*$f$&%++'&#$,"#
,.'$+4(G&$/-#"0# 3 "Bc +# + * h"00# H"Bc +# + , h

!"#15$."#1$.#$.'->$.0,"$4#1&0,:$ 3 5$,#%"0%#%-.#$.066$/&&%*#$+ * hc$."#1$.#$.'->$.0,"
4#1&0,:$H5$0,$.066$/&&%*#$+ , h2$R'-$#8/*+6#5"0# G40*'#!B5 3" .066 /&&%*# + * h"00# 562A!B5 H" .066 /&&%*# + , h

3, $0& $0*+'-,/1, $,' $-#/60&# $,"/, $,"# $/&&%*+,0'1& $.066 $'16: $=# $/%,'*/,0)/66: $01<'>#4 $."#1
%&017 $,"# $&%0,# $'( $,#%"0%#%-.# $(%1),0'1&2 $D: $)'1,-/&,5 $!"#$%&"#'("G& $=%06,E01 $(%1),0'1&5
&%)"$/&$,"#$4#-0</,0<#$(%1),0'15$EO35$BP5$.066$1',$/%,'*/,0)/66:$/&&%*#$,"/,$+ * h2

)*F(! 7-1.'&%&(B#9C5,(K#'-#L/&1
,#%"0%#%-.# $/%,'*/,0)/66: $"/146#& $40&)-#,# $-/14'*$</-0/=6#& $01 $,"#$&/*# $./:2 $!"# $'16:
40((#-#1)# $0&$,"/,5$."#1$.#$4#(01#$,"#$4#1&0,:5 $.#$/44$/$(6/7$,'$,#66$!"#$%&"#'(" $,"/,$,"#
-/14'* $</-0/=6# $0& $SE&/'6*#*T2 $!' $066%&,-/,#5 $6#, $,"# $40&)-#,# $-/14'* $</-0/=6# $D $"/<#
+-'=/=060,:$*/&&$(%1),0'1$I+*(J

3 "B# # E"D # B# # ( 4 - B & O
B

) /4 "O & /#B 5$$$$$$$('-$B ' *h5 O5 Z5 f+2

WO2d$D 3B!Ha`^L!3aB U



[#-#5$+/-/*#,#-$/ $0&$,"#$+-'=/=060,:$'($&%))#&&5$."06#$+/-/*#,#-$4$0&$/$+'&0,0<#$01,#7#-2$31
!"#$%&"#'("5$.#$#1,#-$,"0&$/&C

: " *&.+!&"4#) 2 < % ;? <$ 5) ); % 5*<=
>+!"&.#:$ " %<? @? & HH %1&0')2#2& HH%@ ! 5 ! ;? ) + @? ) * J.#2F2)0& =

!"0&$0&$>1'.1$/&$,"#$\/&)/6$40&,-0=%,0'12$[#-#$0&$/$+6',$'($ 3 "B#C
A4+#12.0&#B': +( ,5 ,

;
####
G
? ) , ;@-(=

X Oh OX Zh ZX
B

h2hZ

h2hT

h2hP

h2hj

3

2(!31@51$!"#$+*($'($/$\/&)/6$40&)-#,#$-/14'*$</-0/=6#

[#-#$0&$,"#$)4(5$#K%/6$,'$E"D " B#C
A)+C#<? :$
I '

I
#####################################################
(!6" (!H ) U1226!4"" %++I ' 0,I)U1226!4" 06 (!I ) 6 ) U1226!4"" VF0*6D*2!*#6&'HUI!
IC I ) 6 ) U1226!4"C H ) U1226!4"C I ' 0",

!"#$*#/1$C$D%$/14$</-0/1)#$'($D$/-#$70<#1$=:C
D<52'##<? :$
-'I )

I
####
0
. 6

E")#<? :$
6 ' 0 6
################
0H

Oh L[A\!]H$$O WO2d$L



!"#$+-'=/=060,:$7#1#-/,017$(%1),0'1$I+7(J$0&$C$#D %C
D<52'###<? :$
06 +I ) +'I ) 0, #,'6

R'-$*'-#$4#,/06$'1$40&)-#,#$-/14'*$</-0/=6#&5$&##$L"/+,#-$d2

)*F(7 +?/%-M#'-#%&(B#9C5,(K#'-#L/&1
,#%"0%#%-.#$#8,#14&$1/,%-/66:$,'$/$*%6,0</-0/,#$&#,,0172$!'$066%&,-/,#5$6#,$%&$&%++'&#$,"/,$D
/14$G $"/<#$@'01,$+4($ 3 "B5 I#$.0,"$&%++'-,$B * h5$I * hC

((((((((((((((((:(( " 3%G )<2B* )3<2B 2 -()3< % G* )3B % G**=
>+!"&.#:$ " %%<? @? &? %B? @? && HH %%; ! - ! ;&=

."#-# $+/-/*#,#- $. $0& $&%)" $,"/, $&O , . , O2 $!"0& $0& $>1'.1 $/& $/ $b%*=#6 $=0</-0/,#
]8+'1#1,0/6 $40&,-0=%,0'12 $[#-#$0& $/$+6', $'($ 3 "B5 I#2 $!'$40&+6/: $,"#$)'4#$,"/,$7#1#-/,#& $,"0&
+6',5 $&0*+6: $)60)> $'1 $,"# $! $/4@/)#1, $,' $R072 Y $01 $,"# $#6#),-'10) $<#-&0'1 $'( $,"0& $)"/+,#-2
L60)>017 $,"# $FS0#.$A10*/,0'1G $=%,,'1 $01$,"# $#6#),-'10) $1',#=''> $=-017& $%+ $/1$/10*/,0'1
'($ 3 "B5 I#5$/66'.017$+/-/*#,#-$.$,'$</-:$(-'*$&O$,'$h$01$&,#+$&0l#&$'($O !Zh2$!"0&$+-'<04#&
/$-/,"#-$1#/,$./:$,'$<0&%/60&#$"'.$,"#$&"/+#$'($,"#$@'01,$+4($)"/17#&$.0,"$.2$31$,"#$+-01,#4
,#8,5$,"#$&:*='6$ $0140)/,#&$,"/,$/1$/10*/,0'1$0&$/</06/=6#2$

h

O

Z

B

h

O

I

h

h2X

3

h

O

B

2(!31A51$A$b%*=#6$=0</-0/,#$]8+'1#1,0/6$+4($."#1$. # &h2j$$

WO2d$L 3B!Ha`^L!3aB OO



[#-#$0&$,"#$)4(5$1/*#6:$E"D " B5 G " I#C
A)+C#%<? B&? :$
+'H +4)F, +'I ) +4, +'I ) +F, ++4)F ) ,,

[#-#$0&$L'<"D5 G #5$,"#$)'</-0/1)#$=#,.##1$D$/14$GC
-+K#%<? B&? :$
,
####
M

N'-#$7#1#-/66:5$"#-#$0&$,"#$</-0/1)#E)'</-0/1)#$*/,-08C

E")'+K#:$
/01111 I ,###M

,###M I
234444

[#-#$0&$,"#$*/-701/6$+4($'($DC

L")F&."4#<? :$
+'4

[#-#$0&$,"#$)'140,0'1/6$+4($'($G 5$70<#1$D # BC

-+.>&#&+."4#B? :$
K V*6* &/ #$* '2.,&#&2."1 0,@ %@%+%F%5%4%,L

+4'H +4)F, ++4)F ) +'H ) +4, +'H ) +F, ,,
[#-#$0&$,"#$=0</-0/,#$*7($C$/#O !D - #Z !G %C

!F: " D<52'## 3#; (< 2 #G (B? :$
K >$&/ @96#$*6 "//9!*/ #$"#L %)#I - IC #H - I*

M ' H #H ) #I +'H ) +I ) ,, #H,#############################################################################################+'H ) #I, +'I ) #I, +'H ) #H, +'I ) #H,
`0((#-#1,0/,017 $,"# $*7( $0& $'1# $./: $,' $4#-0<# $*'*#1,&2 $[#-# $0& $,"# $+-'4%), $*'*#1,
C$DZ !G Z %C

1#!F:? %#;? G&? %#G? G&$ +( #M , @ ++ %&!54&:B

M )
W ,
########
M

OZ L[A\!]H$$O WO2d$`



."0)"$.#$)'%64$',"#-.0&#$"/<#$('%14$40-#),6:$.0,"C

D<52'##<G (BG? :$
M )

W ,
########
M

N%6,0</-0/,#$,-/1&('-*/,0'1&$+'&#$1'$+-'=6#*$,'$,#%"0%#%-.#$#0,"#-2$R'-$01&,/1)#5$6#,
L # G$$$$$$$$$$$O-D $/14 $M # O$$$$$$$$$$$O-D $4#1',# $,-/1&('-*/,0'1& $'( $D $/14 $G 2 $!"#1 $'%- $,-/1&('-*/,0'1
#K%/,0'1$0&C

2N. " ,/ &
B

############
; 2 <

? K &
;

############
; 2 <

-=
^&017 $>6"./@26!5 $.# $)/1 $(014 $,"# $@'01, $+4( $'( $-/14'* $</-0/=6#& $L $/14 $M5 $4#1',#4
H"75 N#C

F " 7)".0:+)!#2N.? :$
+

'H'H 9)B#################B 6M + , ' H +
I####B , ' H +

9)B########B , ) +
I)9########B +I ) ,,7

##############################################################################################################
BX

."06#$,"#$#8,-#*%*$'($,"#$4'*/01$'($&%++'-,$'($,"#$1#.$-/14'*$</-0/=6#&$/-#C

7)".0:+)!D<#)2!/!#2N.? :$
))9C NC *C )BC NC I**

R'-$*'-#$4#,/06$'1$*%6,0</-0/,#$-/14'*$</-0/=6#&5$&##$L"/+,#-$P2

)*F(N :-&.&2-1&(7-1%'-L?%-591

V'*# $4#1&0,: $(%1),0'1& $,/># $/ $=0+/-,0,# $('-*2 $!' $066%&,-/,#5 $6#, $%& $&%++'&# $D $0& $/
)'1,01%'%&$-/14'*$</-0/=6#5$h , B , O5$.0,"$+4(

3 "B# #
,--./-- Z!" (&B$$$$$$$$$$( # 0( B , (

Z!" B&($$$$$$$$$$O&( # 0( B 0 (

."#-#$h , ( , O2$?#$#1,#-$,"0&$/&C

: " J:'< ! ' ? G(
' % <
############
'

? G(
< % '
############
; % '

(=
>+!"&.#:$ " %<? @? ;& HH %@ ! ' ! ;&=

!"0& $0& $>1'.1 $/& $,"# $31<#-&# $!-0/17%6/- $40&,-0=%,0'15 $/& $0& $)6#/- $(-'* $/ $+6', $'( $ 3 "B#5 $/&
066%&,-/,#4$01$R072 j2

WO2d$` 3B!Ha`^L!3aB Od



A4+#12.0&#B': +( ' , , ;
####
O
?

;
####
G
?

I
####
O
-(=

h2Z h2T h2P h2j O
B

h2X

O

O2X

Z

3

2(!31B51$!"#$31<#-&#$!-0/17%6/-$+4(5$."#1$( # O$$$$T I!J5$ O$$$$Z I!J5$
d$$$$T Ii$$i$$iJ

[#-#$0&$,"#$)4(5$E"D " B#C
A)+C#<? :$
Y@#4 - 'C 4 6H '

4
####
'
7C ' ' H ' 4 ) 4H

###############################
I ' '

&
B',#$,"/,$,"#$&'6%,0'1$4#+#14&$'1$."#,"#-$B , ($'-$B 0 (2$R07%-#$U$+6',&$,"#$)4($/,$,"#$&/*#
,"-##$</6%#&$'($($%&#4$01$R072 j2

h2Z h2T h2P h2j O
B

h2Z

h2T

h2P

h2j

O

O

2(!31C51$!"#$31<#-&#$!-0/17%6/-$)4(5$."#1$( # O$$$$T I!J5$ O$$$$Z I!J5$
d$$$$T Ii$$i$$iJ

OT L[A\!]H$$O WO2d$]



,#%"0%#%-.# $'+#-/,#&$'1$=0+/-,0,#$40&,-0=%,0'1& $01$,"#$&,/14/-4$./:2$R'-$01&,/1)#5$,"#
*#/1$C$D%$0&$70<#1$=:C

D<52'##<? :$
H ' '
############
X

."06#$,"#$#1,-'+:$0&$70<#1$=:$C$&6'7" 3 "D##%C
D<52'##%P+F#:$? :$
I
####
H

' Z2D!H"

)*O 05,&(0$&.-#/-1&C(G?9.%-591

$$!"#$%&'()*$$N'*#1,$L'1<#-&0'1$R%1),0'1&

,#%"0%#%-.#$/66'.&$'1#$,'$#8+-#&&$/1:$*'*#1,$I-/.$!" 5$)#1,-/6$!5$'-$)%*%6/1,$.J$01$,#-*&
'($/1:$',"#-$*'*#1,$I!" 5$!5$'-$.J2$R'-$01&,/1)#5$,'$#8+-#&&$,"#$&#)'14$)#1,-/6$*'*#1,$I,"#
</-0/1)#J$!Z # C0"D & C$D% #Z 1$01$,#-*&$'($-/.$*'*#1,&5$.#$#1,#-C

-2.#)"47+8"9#G$
!H / '!

"
I

H
) !

"
H

!"0&$0&$@%&,$,"#$.#66E>1'.1$-#&%6,$,"/,$!Z # C$DZ % & "C$D%#Z 2$A&$/$(%-,"#-$#8/*+6#5$"#-#$0&
,"#$&08,"$)%*%6/1,$#8+-#&&#4$01$,#-*&$'($-/.$*'*#1,&C

-/!/4".#7+8"9#Q$
.[ / 'IHN !

"
I

[
) X[N !

"
I

M
!
"
H ' H\N !

"
I

H
!
"
H

H
) XN !

"
H

X
' IHN !

"
I

X
!
"
X )

IHN !
"
I !

"
H !

"
X ' IN !

"
X

H
) XN !

"
I

H
!
"
M ' I] !

"
H !

"
M ' [ !

"
I !

"
] ) !

"
[

!"# $*'*#1, $)'1<#-,#- $(%1),0'1& $/-# $)'*+6#,#6: $7#1#-/65 $/14 $#8,#14 $01 $,"# $1/,%-/6
*/11#- $,'$/$*%6,0</-0/,# $(-/*#.'->2$[#-#$0&$,"#$=0</-0/,# $)#1,-/6$*'*#1, $!Z5 d $#8+-#&&#4
01$,#-*&$'($=0</-0/,#$)%*%6/1,&C

-2.#)"47+-/!/4".##%G? I&$
!HCX / [ .ICI .ICH ) .NCX .HCN ) X .NCH .HCI ) .HCX

R'-$*'-#$4#,/065$&##$L"/+,#-$Z$I%10</-0/,#J$/14$L"/+,#-$P$I*%6,0</-0/,#J2 "

WO2d$] 3B!Ha`^L!3aB OX



$$!"#$%&'(+*$$\&#%4'EH/14'*$B%*=#-$b#1#-/,0'1

g#, $D $=# $",I $40&)-#,# $-/14'* $</-0/=6# $.0," $+-'=/=060,: $*/&& $(%1),0'1 $I+*(J $ 3 "B#2 $!"#15
,"#$,#%"0%#%-.#$(%1),0'1$E&/'6*#*?;^O,5$3*P$7#1#-/,#&$,$+&#%4'E-/14'*$)'+0#&$'($D2
!'$066%&,-/,#5$6#,$%&$&%++'&#$D ) \'0&&'1"P#C

: "
3%4 4<
###############
<5

+( 4 , Q= >+!"&.#:$ " %<? @? & HH %1&0')2#2&=
A& $%&%/65 $,2!"&.O@P $*%&, $"6P"I8 $=# $#1,#-#4 $/6'17 $.0," $@5 $/& $0, $+/&&#& $0*+'-,/1,
01('-*/,0'1$'1,'$E&/'6*#*?;^2$[#-#$/-#$dh$)'+0#&$'($DC

1&0')2#28RS#I@? :$
)INC MC JC XC ]C [C XC HC WC [C XC ]C [C ]C
]C MC XC ]C XC JC HC XC [C ]C XC INC JC ]C JC ]*

[#-#5$01$/$(-/),0'1$'($/$&#)'145$/-#$Xhhhh$*'-#$)'+0#&$'($DC$

>"#" " 1&0')2#28RS#T@@@@? :$= ++ 7&!&.F

)N(XW %*'2.,C ;911*
E&/'6*#*?;^ $0& $1', $'16: $)'*+6#,#6: $7#1#-/65 $=%, $0, $0& $/6&' $<#-: $#((0)0#1,2 $?# $1'.
)'1,-/&,$,"#$#*+0-0)/6$40&,-0=%,0'1$'($,"#"$.0,"$,"#$,-%#$40&,-0=%,0'1$'($DC

U)2N/2.'BA4+#1&0')2#2#>"#"? :$=

h X Oh OX
B

h2hZX

h2hX

h2hYX

h2O

h2OZX

h2OX

3

2(!314D51$!"#$#*+0-0)/6$+*($I#J$/14$,-%#$+*($I$J

!"#$,-0/17%6/-$4',&$4#1',#$,"#$#*+0-0)/6$+*(5$."06#$,"#$-'%14$4',&$4#1',#$,"#$,-%#$4#1&0,:
3 "B#2 $a1# $'=,/01& $/ $&%+#-= $(0, $=#)/%&# $E&/'6*#*?;^ $0& $/1 $#8/), $&'6%,0'12 $!"0& $*/:
*/># $0, $40((0)%6, $,' $40&,017%0&" $,"# $,-0/176#& $(-'* $,"# $-'%14 $4',&2 $R'- $*'-# $4#,/065 $&##
L"/+,#-$d2 "

OP L[A\!]H$$O WO2T$



$$!"#$%&'(,*$$\#/-&'1$R0,,017

m/-6 $\#/-&'1 $&"'.#4 $,"/, $0( $.# $>1'. $,"# $(0-&, $('%- $*'*#1,& $'( $/ $40&,-0=%,0'15 $.# $)/1
)'1&,-%),$/$4#1&0,:$(%1),0'1$,"/,$0&$)'1&0&,#1,$.0,"$,"'&#$*'*#1,&2$!"0&$)/1$+-'<04#$/$1#/,
./: $,' $=%064 $4#1&0,: $(%1),0'1& $,"/, $/++-'80*/,# $/ $70<#1 $&#, $'( $4/,/2 $R'- $01&,/1)#5 $('- $/
70<#1$4/,/$&#,5$6#,$%&$&%++'&#$,"/,C

!2". " IV(WVT=
)6GIO " %;X;(TT? ;WWW(IQ? ;@VV@I(I&=

4#1',017$#&,0*/,#& $'($,"#$*#/15$/14$'($,"#$&#)'145$,"0-4$/14$('%-,"$)#1,-/6$*'*#1,&2$!"#
\#/-&'1 $(/*06: $)'1&0&,& $'( $Y $*/01 $QI/%85 $&' $'%- $(0-&, $,/&> $0& $,' $(014 $'%, $."0)" $,:+# $,"0&
4/,/$0&$)'1&0&,#1,$.0,"2$?#$4'$,"0&$.0,"$,"#$5*"6/2.512#$(%1),0'1C

A2")0+.A4+##)6GIO$=
)0I / N(]N\X[JC 0H / H(WX]XJ*

h2d h2P h2U O2Z O2X O2j
1O

Y

P

X

T

d

Z

O

1Z

B 3"^#
3"n#

3

3333S
S

S3

2(!314451$!"#$1O 5 1Z $)"/-,$('-$,"#$\#/-&'1$&:&,#*

!"#$=07$=6/)>$4',$01$R072 OO$0&$01$,"#$QI/%*@$l'1#2$!"#15$,"#$(0,,#4$\#/-&'1$4#1&0,:$ 3 "B#$/14
0,&$4'*/01$/-#$0**#40/,#6:$70<#1$=:C

%:? >+!"&.#:$& " A2")0+.J#!2".? )6GIO? <$
)W([H]HH 1 IN'J +WM(XIH\ ' I( 4,H(\JIX+'I[(J\NW ) I( 4,N(MN\H[] C )4C I[(J\NWC WM(XIH\**

!"#$/),%/6 $4/,/$%&#4$,'$)-#/,#$,"0&$#8/*+6#$0&$7-'%+#4$4/,/$I&##$CB"&/6%*5 $'($L"/+,#- $XJ
4#+0),017$,"#$1%*=#-$'($&0)>$+#'+6#$I@6*_J$/,$40((#-#1,$/7#&$I`JC$

WO2T$ 3B!Ha`^L!3aB OY



Y " %;V? GG? GV? IG? IV? OG? OV? TG? TV? QG? QV? VG? VV? WG? WV&=
:)2N " %IO? ;OT? ;TQ? ;OT? ;GI? ;@I? WQ? V;? TT? IV? G;? ;I? V? I? ;&=

?#$)/1$#/&06:$)'*+/-#$,"#$"0&,'7-/*$'($,"#$#*+0-0)/6$4/,/$.0,"$'%-$(0,,#4$\#/-&'1$+4(C

U)2N/2.'BS)+/5A4+##%Y? :)2N&? :$=

Zh Th Ph jh
B

h

h2hhX

h2hO

h2hOX

h2hZ

h2hZX

h2hd

3

2(!314<51$!"#$4/,/$"0&,'7-/*$/14$,"#$(0,,#4$\#/-&'1$+4(

H#6/,#4$,'+0)&$01)6%4#$b-/*iL"/-60#-$#8+/1&0'1&5$/14$,"#$n'"1&'1$(/*06:$'($40&,-0=%,0'1&2
R'-$*'-#$4#,/065$&##$L"/+,#-$X2 "

$$!"#$%&'(-*$$R0&"#-$31('-*/,0'1

!"#$R0&"#- $31('-*/,0'1 $'1 $/ $+/-/*#,#- $)/1$=#$)'1&,-%),#4 $(-'*$(0-&, $+-01)0+6#& $%&017$,"#
G40*'# $(%1),0'12 $A6,#-1/,0<#6:5 $.# $)/1 $%&# $,#%"0%#%-.#G& $U&/$*6Y.@26!"#&2.
(%1),0'15 $."0)" $/%,'*/,#& $,"0& $)/6)%6/,0'12 $!' $066%&,-/,#5 $6#, $D ) 31<#-&#b/%&&0/1"!5 2#
.0,"$+4($ 3 "B#C

((((((((((((((((: " .////////////////4
###############
G $ <I

D<5'%4 )< % )*G
####################
G()G (<

(=
>+!"&.#:$ " %<? @? & HH %) + @? 4 + @&=

!"#15$R0&"#-G&$31('-*/,0'1$'1$"!5 2#$0&$,"#$"Z3Z#$*/,-08C
U&0$2)J.:+)!"#&+.#%)? 4&? :$
/011111

2#####!X N

N I########H 2H

2344444
R'-$*'-#$4#,/06$'1$R0&"#-$31('-*/,0'15$&##$L"/+,#-$Oh2$ "

Oj L[A\!]H$$O WO2T$



$$!"#$%&'(.*$$B'1E\/-/*#,-0)$m#-1#6$`#1&0,:$]&,0*/,0'1

[#-#$0&$&'*#$-/.$4/,/$*#/&%-017$,"#$40/7'1/6$6#17,"$'($Ohh$('-7#4$V.0&&$=/1>$1',#&$/14
Ohh$-#/6$V.0&&$=/1>$1',#&$IV0*'1'((5$OUUPJC

>"#" " 82">P&0##Z0>(>"#Z$=
B'1E+/-/*#,-0) $>#-1#6 $4#1&0,: $#&,0*/,0'1 $01<'6<#& $,.' $)'*+'1#1,&C $I0J $,"# $)"'0)# $'( $/
>#-1#65$/14$I00J$,"#$&#6#),0'1$'($/$=/14.04,"2$[#-#$.#$%&#$/$b/%&&0/1$>#-1#6$ 3 C

: "
3% <G######G
##############!"""""""
G $

= >+!"&.#:$ " %<? % ? &=
B#8,5 $.#$&#6#),$,"#$=/14.04,"$(2$V*/66 $</6%#&$('-$($+-'4%)#$/$-'%7"$#&,0*/,# $."06#$6/-7#
</6%#&$+-'4%)#$/$<#-:$&*'',"$#&,0*/,#2$A$1%*=#-$'($*#,"'4&$#80&,$,'$/%,'*/,#$=/14.04,"
)"'0)#c $,#%"0%#%-.# $0*+6#*#1,& $='," $,"# $V06<#-*/1 $IOUjPJ $/++-'/)" $/14 $,"# $*'-#
&'+"0&,0)/,#4 $V"#/,"#- $/14 $n'1#& $IOUUOJ $*#,"'42 $R'- $,"# $V.0&& $=/1> $1',# $4/,/ $&#,5 $,"#
V"#/,"#-in'1#&$'+,0*/6$=/14.04,"$I%&017$,"#$b/%&&0/1$>#-1#6$ 3 J$0&C

' " *".>9&>#$#>"#"? :? L2#$+> , %$2"#$2)[+.20$
N(HNNN]W

?# $)/1 $1'. $+6', $,"# $&*'',"#4 $1'1E+/-/*#,-0) $>#-1#6 $4#1&0,: $#&,0*/,# $%&017 $,"#
;5aEG512#OJ"#"5$R%4,%65$(P$(%1),0'1C

RA\1DA4+##>"#"? :? '$=

OdU OTh OTO OTZ

h2O

h2Z

h2d

h2T

2(!314=51$!"#$&*'',"#4$1'1E+/-/*#,-0)$>#-1#6$4#1&0,:$#&,0*/,#$IV.0&&$=/1>$1',#&J

R'-$*'-#$4#,/065$&##$L"/+,#-$X2$ "

WO2T$ 3B!Ha`^L!3aB OU



$$!"#$%&'(/*$$^1=0/&#4$]&,0*/,0'1$'($\'+%6/,0'1$N'*#1,&c$N'*#1,&$'($N'*#1,&

,#%"0%#%-.#$)/1$(014$%1=0/&#4$#&,0*/,'-&$'($+'+%6/,0'1$*'*#1,&2$R'-$01&,/1)#5$0,$'((#-&$"E
&,/,0&,0)& $I%1=0/&#4 $#&,0*/,'-& $'( $+'+%6/,0'1 $)#1,-/6 $*'*#1,&J5 $>E&,/,0&,0)& $I%1=0/&#4
#&,0*/,'-& $'( $+'+%6/,0'1 $)%*%6/1,&J5 $*%6,0</-0/,# $</-0#,0#& $'( $,"# $&/*#5 $+'6:>/:&
I%1=0/&#4$#&,0*/,'-&$'($+-'4%),&$'($)%*%6/1,&J$/14$*'-#2$L'1&04#-$,"#$>E&,/,0&,0)$>4 $."0)"
0&$/1$%1=0/&#4$#&,0*/,'-$'($,"#$4 ," $)%*%6/1,$.4 c$,"/,$0&5$C$>4 % # .4 5$('-$4 # O5 Z5 f$2$[#-#
/-#$,"#$Z 14 $/-#$d -4 $>E&,/,0&,0)&C

,G " \%#"#&0#&'#G$
,I " \%#"#&0#&'#I$
bH /

'/IH ) . /H#########################+'I ) ., .
bX /

H /IX ' X . /I /H ) .H /X#####################################################+'H ) ., +'I ) ., .
A&$+#-$)'1<#1,0'15$,"#$&'6%,0'1$0&$#8+-#&&#4$01$,#-*&$'($+'.#-$&%*&$84 # !'#O

, D'4 2

!-&%,#8 *-3 *&-&%,#8C $D#)/%&# $,"# $/='<# $#8+-#&&0'1& $I&/*+6# $*'*#1,&J $/-#
(%1),0'1& $'( $-/14'* $</-0/=6#& $D' 5 $.# $*07", $./1, $,' $)/6)%6/,# $+'+%6/,0'1 $*'*#1,& $'(
,"#*2 $?0," $,#%"0%#%-.#5 $.# $)/1 $(014 $/1: $*'*#1, $I-/.5 $)#1,-/65 $'- $)%*%6/1,J $'( $,"#
/='<#$#8+-#&&0'1&2$R'-$01&,/1)#5$>d $0&$*#/1,$,'$"/<#$,"#$+-'+#-,:$,"/,$C$>d % # .d 2$?#$,#&,
,"0& $=: $)/6)%6/,017 $,"# $(0-&, $-/. $*'*#1, $'( $>d 5 $/14 $#8+-#&& $,"# $/1&.#- $01 $,#-*& $'(
)%*%6/1,&C

8"9L+!2.#7+-/!/4".##;? ,I0G1$
.X

31 $OUZj5 $R0&"#- $+%=60&"#4 $,"# $+-'4%), $)%*%6/1,& $'( $,"# $>E&,/,0&,0)&5 $."0)" $/-# $1'.
60&,#4 $01 $-#(#-#1)# $=0=6#& $&%)" $/& $V,%/-, $/14 $a-4 $IOUUTJ2 $[#-# $0& $,"# $&'6%,0'1 $,'
.Z5 Z ">d 5 >Z #C

-/!/4".#L+!2.#7+-/!/4".##%G? G&? %,I0G1? ,G0G1&$
HJJ . .H

]
###########################################+'H ) ., +'I ) .,X )

HJJ +'HX ) IN ., .H
H .X

H
####################################################+'H ) ., +'I ) .,X )

X[N +'\ ) M ., .H
X .M###############################################+'H ) ., +'I ) .,X )

X[ +I[N ' I]] . ) XJ .H, .X
H .M#####################################################################+'H ) ., +'I ) .,X .

)
X[ +WX ' INX . ) HW .H, .H .M

H
##################################################################+'H ) ., +'I ) .,X . )

HM +HNH ' HM[ . ) \I .H, .H .X .]###########################################################################+'H ) ., +'I ) .,X . )
H +IIX ' I]M . ) ]W .H, .]

H
############################################################+'I ) .,X .H )

[ +'IXI ) [\ ., .H
H .[##################################################+'H ) ., +'I ) .,H . )

X +II\ ' I[[ . ) [I .H, .M .[##################################################################+'I ) .,X .H )

[ +'H\ ) I\ ., .X .\###############################################+'I ) .,H .H )
X\ .H .J###########################+'I ) ., .H )

.IN########.X

!"0& $0& $,"# $)'--#), $&'6%,0'12 $^1('-,%1/,#6:5 $,"# $&'6%,0'1& $70<#1 $01 $V,%/-, $/14 $a-4 $IOUUT5
#K%/,0'1$IOZ2YhJJ$/14$R0&"#-$IOUZjJ$/-#$/),%/66:$01)'--#),$I&##$CB"&/6%*0;$'($L"/+,#-$YJ2 "

Zh L[A\!]H$$O WO2T$



$$!"#$%&'(0*$$V:*='60)$N/80*%*$g0>#60"''4$]&,0*/,0'1

A6,"'%7" $&,/,0&,0)/6 $&'(,./-# $"/& $6'17 $=##1 $%&#4 $('- $*/80*%* $60>#60"''4 $INgJ
#&,0*/,0'15 $,"# $(')%& $'( $/,,#1,0'1 $"/& $/6*'&, $/6./:& $=##1 $'1 $'=,/01017 $Ng$#&,0*/,#& $I/
,7&%4'("6 $+-'=6#*J5 $-/,"#- $,"/1 $'1 $4#-0<017 $Ng $#&,0*/,'-& $I/ $8I&K-6'( $+-'=6#*J2
,#%"0%#%-.# $*/>#& $0, $+'&&0=6# $,' $4#-0<# $%B"(# $&:*='60) $Ng $#&,0*/,'-& $(-'* $(0-&,
+-01)0+6#&$.0,"$/$)'*+%,#-$/67#=-/$&:&,#*2

R'- $01&,/1)#5 $)'1&04#- $,"# $('66'.017 $&0*+6# $+-'=6#*C $6#, $"DO 5 f5 D, # $4#1',# $/
-/14'* $&/*+6# $'( $&0l# $, $)'66#),#4 $'1 $D ) H/:6#07""(#5 $."#-# $+/-/*#,#- $( * h $0&
%1>1'.12$?#$.0&"$,'$(014$,"#$Ng$#&,0*/,'-$'($(2$?#$=#701$01$,"#$%&%/6$./:$=:$01+%,,017
,"#$60>#60"''4$(%1),0'1$01,'$!"#$%&"#'("C

P " 2
&";

.
<&
#######
'G

(D<5'% <&G###########
G('G

(=
3($.#$,-:$,'$#</6%/,#$,"#$6'7E60>#60"''4C

P+F#P$
Z2D#8

&3I

.
+' 4&

H
#########H *H 4&####################
*H

&
f $1',"017 $"/++#1&o $I!"#$%&"#'(" $/&&%*#& $1',"017 $/='%, $,"# $&:*='6& $,"/, $"/<# $=##1
#1,#-#45 $&' $0,& $01/),0'1 $0& $+#-(#),6: $-#/&'1/=6#2J $D%, $.# $)/1 $#1"/1)# $Z2D $,' $4' $."/, $0&
./1,#4 $"#-# $%&017 $,"# $,#%"0%#%-.# $(%1),0'1 $%90*6Z2D2 $!' $/),0</,# $,"0& $#1"/1)#*#1,5
.#$&.0,)"$0,$'1C

%/52)P+F#].$
K %90*6Z2D &/ .23 -.(

3($.#$1'.$#</6%/,#$Z2DOZP$/7/015$.#$'=,/01$/$*%)"$*'-#$%&#(%6$-#&%6,C

4+FP " P+F#P$
'H . Z2D!*" ) 9

&3I

.

Z2D!4&" '
!&3I
. 4&H#################
H *H

!'$4#-0<#$,"#$(0-&,E'-4#-$)'140,0'1&$('-$/$*/80*%*C

U]- " 1#4+FP? '$
'
H .
########
*

)
!&3I
. 4&H#################
*X

WO2T$ 3B!Ha`^L!3aB ZO



f$.#$&'6<#$U-=ccN$%&017$!"#$%&"#'("G&$%21B*$(%1),0'12$!"#$Ng$#&,0*/,'-$(4 $0&$70<#1
/&$/$-#+6/)#*#1,$-%6#$!$('-$(C

'6 " %+4K2#U]- "" @? '$0G1
'* /

:;;;;;;;;;;;;;;;;!&3I
. 4&H

#######################$%%%H $%%%. (
!"#$&#)'14E'-4#- $)'140,0'1& $I#</6%/,#4$/, $,"#$(0-&,E'-4#- $)'140,0'1&J $/-# $/6./:&$1#7/,0<#5
."0)"$)'1(0-*&$,"/,$(4 $0&$014##4$,"#$Ng$#&,0*/,'-C

%]- " 1#4+FP? %'? G&$ +( '6

'
J .H

#################!&3I
. 4&H

R01/66:5$6#,$%&$&%++'&#$,"/,$/1$'=&#-<#4$-/14'*$&/*+6#$0&$*O5 P5 d5 T+C
>"#" " %;? Q? I? O&=

!"#1$,"#$Ng$#&,0*/,#$'($($0&$'=,/01#4$=:$&%=&,0,%,017$,"0&$4/,/$01,'$,"#$Ng$#&,0*/,'-$(4 C$

'6 +( %. , O? <&M ^+ >"#"0&1&
'* /

$%%%%%%XI
############
H

(
R07%-#$OT$+6',&$,"#$'=&#-<#4$60>#60"''4$I('-$,"#$70<#1$4/,/J$/7/01&,$</6%#&$'($(5$1',017$,"#
4#-0<#4$#8/),$'+,0*/6$&'6%,0'1$(4 #

&''''''dO$$$$$$$$$$$$$Z 2

Z (
4 T P j

(

h2hhhhX

h2hhhO

h2hhhOX

h2hhhZ

h2hhhZX

h2hhhd

h2hhhdX

2(!314>51$!"#$'=&#-<#4$60>#60"''4$/14$(4

ZZ L[A\!]H$$O WO2T$



D#('-#$)'1,01%0175$.#$-#,%-1$Z2D$,'$0,&$4#(/%6,$)'140,0'1C

%/52)P+F#]::$
K %90*6Z2D &/ .23 -@@(

R'-$*'-#$4#,/065$&##$L"/+,#-$OO2$ "

$$!"#$%&'(1*$$a-4#-$V,/,0&,0)&

g#,$-/14'*$</-0/=6#$D$"/<#$/$g'70&,0)$40&,-0=%,0'1$.0,"$+4($ 3 "B#C
: "

3%<

##########################); 2 3%<*G = >+!"&.#:$ " %<? % ? &=
g#, $"DO 5 DZ 5 f5 D, # $4#1',# $/ $&/*+6# $'( $&0l# $, $4-/.1 $'1 $D5 $/14 $6#, $"D"O# 5 D"Z# 5 f5 D",# #
4#1',# $,"# $'-4#-#4 $&/*+6#5 $&' $,"/, $D"O# , D"Z# , , D",# 2 $!"# $+4( $'( $,"# $4 ," $'-4#-
&,/,0&,0)5$D"4# 5$0&$70<#1$=:$,"#$,#%"0%#%-.#$(%1),0'1C

])>2)%#"##)? :$
+I ) +'4,'6 +I ) +4,'I'.)6 .4
###################################################################+. ' 6,4 +'I ) 6,4

!"#$@'01,$+4($'($D"4# $/14$D"8# 5$('-$4 , 85$0&$70<#1$=:C

])>2)%#"##%)? 0&? :$
+4/ +I ) +'46 ,'6 +I ) +4/ ,'I'.)/ + I###########I)+46 ' I###########I)+4/ ,'6)/

(!I ) ."
#########################################################################################################################################+'+46 ) +4/ , (!6" (!I ) . ' /" (!'6 ) /"

!"# $-6,*6%#"# $(%1),0'1 $/6&' $&%++'-,& $+0#)#.0&# $+4(G&2 $R'- $#8/*+6#5 $6#, $-/14'*
</-0/=6#$D ) g/+6/)#"!5 (#$.0,"$+4($ 3 "B#C

((((((((((((((((: " J:'< ! )?
3

< % )##########'

############
G('

?
3% < % )##########'

##############
G('

(=
>+!"&.#:$ " %<? % ? & HH %) * 82"40? ' + @&=

!"#15$,"#$+4($'($,"#$4 ," $'-4#-$&,/,0&,0)5$D"4# 5$0&C
])>2)%#"##)? :$
Y@#4 - !C

H'6 +
6 +4'!,
##################* +I ' I###H +

4'!
#########* ,.'6

.4
###################################################################* +. ' 6,4 +'I ) 6,4 C

H'I'.)6 +
+I).'6, +'4)!,
###################################* +I ' I###H +

'4)!
############* ,'I)6

.4
########################################################################################* +. ' 6,4 +'I ) 6,4 &

!"# $,#8,=''> $-#(#-#1)# $&'6%,0'15 $70<#1 $01 $n'"1&'1 $%# *"6+ $IOUUX5 $+2OPjJ5 $0& $/6/& $01)'--#),2
R'-$*'-#$4#,/06$'1$'-4#-$&,/,0&,0)&5$&##$L"/+,#-$U2$ "

WO2T$ 3B!Ha`^L!3aB Zd



)*P 45%#%-59(#9C(!59M&9%-591

)*P(3 <9%'5C?.%-59

!"0& $=''> $=-017& $,'7#,"#- $,.' $)'1)#+,%/66: $40((#-#1, $.'-64&C $'1 $,"# $'1# $"/145 $,"#
8#"#'8#'(8 $60,#-/,%-# $"/& $/ $&#, $'( $1'-*& $/14 $)'1<#1,0'1&5 $."06# $'1 $,"# $',"#- $"/14
!"#$%&"#'(" $"/& $0,& $'.1 $I/14 $40((#-#1,J $1'-*& $/14 $)'1<#1,0'1& $('- $&:*='6 $#1,-:5
,:+#(/)#&$/14$1',/,0'12$R'-$01&,/1)#5$!/=6#$T$4#&)-0=#&$,"#$40((#-#1,$)'1<#1,0'1&$('-$%++#-
/14$6'.#-$)/&#$6#,,#-&5$&/:$D$/14$BC

.#"#'8#'(8 D 4#1',#& / -/14'* </-0/=6#5
B 4#1',#& / -#/60&/,0'1 '( ,"/, -/14'* </-0/=6#5 &%)" /&!B # d!2

!"#$%&"#'(" V01)#!"#$%&"#'(" 0& )/&#E&+#)0(0)5 _ /14 4 /-# 01,#-+-#,#4 /&
)'*+6#,#6: 40((#-#1, &:*='6&5 @%&, /& 40((#-#1, /& F 0& ,' d(

:%;&"1>511^++#-$/14$6'.#-$)/&#$)'1<#1,0'1&

?"06# $'1# $)'%64 $,-: $,' $/-,0(0)0/66: $(%&# $,"#&# $40&+/-/,# $.'-64& $,'7#,"#-5 $,"# $#14 $&'6%,0'1
.'%64 $*'&, $60>#6:$=#$/$('-)#45 $%11/,%-/6 $/14$%6,0*/,#6: $0--0,/,017$#8+#-0#1)#2 $31&,#/45 $,"#
/++-'/)"$.#$"/<#$/4'+,#4$0&$,'$>##+$,"#$,.'$.'-64&$&#+/-/,#5$01$,"#$'=<0'%&$./:C

e$31$!#8,$)#66&C $$&,/14/-4$&,/,0&,0)&$1',/,0'1$0&$%&#42

e$31$31+%,$)#66&C$$&,/14/-4$!"#$%&"#'("$1',/,0'1$0&$%&#42

!"%&5 $,"#$!#8,$'( $,"0&$=''>$-#/4& $#8/),6: $60># $/$&,/14/-4$*/,"#*/,0)/6 $&,/,0&,0)& $,#8,2 $R'-
01&,/1)#5

Mg#,$D$"/<#$+4($ 3 "B# # &#)""B#
$$$$$$$$$$$$$$$$$$$$$$$

%
5$B ' !2$R014$C$DZ %$2Q

D:$)'1,-/&,5 $,"# $)'*+%,#- $31+%, $('- $,"#$&/*#$+-'=6#*$('66'.& $!"#$%&"#'(" $)'1<#1,0'1&5
&'$6'.#-$)/&#$4$0&$%&#4$,"-'%7"'%,$I1'$)/+0,/6$`J5$(%1),0'1&$%&#$&K%/-#$=-/)>#,&$I1',$-'%14
'1#&J5 $/14 $,"# $1/*#& $'( $*/,"#*/,0)/6 $(%1),0'1& $/-# $)/+0,/60&#4 $&' $,"/, $&#)""B# $=#)'*#&
%*'$O4PC

: "
%2'$#<$
#####################

$
= >+!"&.#:$ " %<? % ? &= D<52'##<G? :$

$H
#######
M

3( $0, $0& $1#)#&&/-: $,' $%&# $!"#$%&"#'(" $1',/,0'1 $01 $,"# $*/01 $,#8,5 $,"0& $0& $0140)/,#4 $=:
%&017 $=296&*6 $('1,2 $!"0& $&#),0'1 $&%**/-0&#& $,"#&# $1',/,0'1/6 $)'1<#1,0'1& $01 $=',"
&,/,0&,0)&$I\/-,$DJ$/14$!"#$%&"#'(" $I\/-,$LJ2$H#6/,#4$*/,#-0/6$01)6%4#&$A++#140)#&$A2d$,'
A2j2

ZT L[A\!]H$$O WO2X$A



)*P(6 0%#%-1%-.1(45%#%-59

#//'&0(#*(+, %&$!'()*(+,

)4( )%*%6/,0<# 40&,-0=%,0'1 (%1),0'1
)( )"/-/),#-0&,0) (%1),0'1
)7( )%*%6/1, 7#1#-/,017 (%1),0'1
L'<"D' 5 DS # )'</-0/1)# '( D' /14 DS

C$D% ,"# #8+#),/,0'1 '( D
004 014#+#14#1, /14 04#1,0)/66: 40&,-0=%,#4
*7( *'*#1, 7#1#-/,017 (%1),0'1
*7() )#1,-/6 *7(
!"## *7( C !"## # C$/# D %
Ng] */80*%* 60>#60"''4 #&,0*/,'-
NV] *#/1 &K%/-# #--'-
?"!5 (Z # B'-*/6 40&,-0=%,0'1 .0," *#/1 ! /14 </-0/1)# (Z

+4( +-'=/=060,: 4#1&0,: (%1),0'1
+7( +-'=/=060,: 7#1#-/,017 (%1),0'1
+*( +-'=/=060,: */&& (%1),0'1
5"## +7( C 5"## # C$#D %
E"D " B# +-'=/=060,:
S/-"D# ,"# </-0/1)# '( D
S/-)'<" # ,"# </-0/1)#E)'</-0/1)# */,-08

:%;&"1?51$A==-#<0/,0'1&

$12/+" %&$!'()*(+,

! &#, '( -#/6 1%*=#-&
!Z ,.'E40*#1&0'1/6 -#/6 +6/1#
!- &#, '( +'&0,0<# -#/6 1%*=#-&
D
233

D
233
# "DO 5 DZ 5 f5 D& #

6 &%**/,0'1 '+#-/,'-4 +-'4%), '+#-/,'-
7 ,',/6 4#-0</,0<#

+/-,0/6 4#-0</,0<#
6'7"B# 1/,%-/6 6'7/-0,"* '( B
T! ,-/1&+'&# '( */,-08 T( ,4 ) D01'*0/6 )'#((0)0#1,

:%;&"1@511V#,&$/14$'+#-/,'-&

WO2X$D 3B!Ha`^L!3aB ZX



$12/+" %&$!'()*(+,

! ,"# +'+%6/,0'1 *#/1 5&/*# /& !" O 6
!
"
4 4 ," -/.*'*#1,!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!" 4 # C$D4 %

!4 4 ," )#1,-/6 *'*#1, !4 # C$"D & !#4 %
.4 4 ," )%*%6/1,

!
"
45 85f *%6,0</-0/,# -/.*'*#1, !

"
45 8 # C$DO4 DZ8 %

!45 85f *%6,0</-0/,# )#1,-/6 *'*#1, !45 8 # C0"DO & C$DO%#4 !"DZ & C$DZ %#81
.45 85f *%6,0</-0/,# )%*%6/1,

!
" $4% 4 ," (/),'-0/6 *'*#1,

!
" $45 8% *%6,0</-0/,# (/),'-0/6 *'*#1,&

1O \#/-&'1 &>#.1#&& *#/&%-# 0&&''''''
1O 5 ."#-#! 1O # !d

Z !!Zd
1Z \#/-&'1 >%-,'&0& *#/&%-# 1Z # !T !!ZZ
/ &%))#&& +-'=/=060,: 01 D#-1'%660 ,-0/6&

8 '- 8'S )'--#6/,0'1 =#,.##1 ,.' -/14'* </-0/=6#&

84 +'.#- &%*& 84 # !!!! !!'#O
,

D'
4

&
"
4 &/*+6# -/.*'*#1,& &

"
4 # O$$$$, !'#O

,
D'4

&4 &/*+6# )#1,-/6 *'*#1,&!!!!&4 # O$$$$, !'#O
, 5D' &&" O 64

., &/*+6# &%*5 ('- / &/*+6# '( &0l# , "&/*# /& 8O #
D
p
, ,"# &/*+6# *#/15 ('- / &/*+6# '( &0l# , "&/*# /& &" O #

+ +'+%6/,0'1 +/-/*#,#-

+
4

#&,0*/,# '- #&,0*/,'- '( ! +

"4 "E&,/,0&,0) C C$"4 % # !4

>4 >E&,/,0&,0) C C$>4 % # .4

'+ R0&"#- 31('-*/,0'1 '1 +/-/*#,#- +

@+ V/*+6# 31('-*/,0'1 '1 +/-/*#,#- +

) 40&,-0=%,#4 /&c %2H2 D ) L"0E&K%/-#4",#
)
" /&:*+,',0)/66: 40&,-0=%,#4

9
J

)'1<#-7#1)# 01 40&,-0=%,0'1

9
/

)'1<#-7#1)# 01 +-'=/=060,:

:%;&"1A511V,/,0&,0)&$1',/,0'1

ZP L[A\!]H$$O WO2X$D



)*P(! !"#$%&"#'("(45%#%-59
9-&&-,1*!/=6#$j$60&,&$)'**'1$!"#$%&"#'("$#8+-#&&0'1&2

e B',#$,"/,$:$4#1',#&$,"#$"$>#:2
e !"#$%&"#'(" $'16: $%14#-&,/14& $,"/, $(O8P $0& $#K%/6 $,' $^"!!"O4P $0( $,#%"0%#%-.#
"/&$=##1$6'/4#4$I&##$A++#1408$A2j J2

&3)'&$$(+, %&$!'()*(+, $4+'* !.*

%! 5& :0:
! Y.@&.&#F :&.@:

;!
&'''''''
&O :&&:

/! /B '- G40!B" :**:

< <!B"!c ^"!!"OBP :^:

' G1*!*.# C *B ' ?*"1/+ :*1*!:
60&7T8 \/-, T '( 60& :$$: '- $$
e&.2!&"1!,5 4" D01'*0/6 )'#((0)0#1, C ( ,4 )

:%;&"1B511!"#$%&"#'("$1',/,0'1$I)'**'1J

U4"(R%#81 *31$!"#$%&"#'(")$#/)"$>014$'($=-/)>#,*"/&$/$<#-:$&+#)0(0)$*#/10172$!/=6#$U$60&,&
,"#$('%-$*/01$,:+#&2

/'#!5&* %&$!'()*(+, &3#2)"&) * g0&,& 1&/ 3 )IC HC XC M*! " R%1),0'1& F 3 G40!4" %1', %G40+4,+ , b-'%+017 +F+4 ) H,d,T !1', %*F+4 ) H,d*T
1&/<M= \/-, T '( 1&/ :$$: '- $$

:%;&"1C511!"#$%&"#'("$=-/)>#,017

>%/6"(%&%,#81 $!/=6# $Oh$60&,&$1',/,0'1 $('- $*/>017$-#+6/)#*#1,&c $&##$/6&'$?'6(-/*$IOUUU5
V#),0'1$Z2T2OJ2$B',#$,"/,$=$0&$#1,#-#4$/&$Lf$/14$,-#$/&$Lgf 2$]8/*+6#C

I(<G +( < , 1

X 5H

+)&'#*+' %&$!'()*(+, $4+'* !.*!2 ?*01"'*+11
> ?91* : &* : '- &*

= ?91*E*1"F*, : C* : '- C*

:%;&"14D511!"#$%&"#'("$-#+6/)#*#1,&

WO2X$L 3B!Ha`^L!3aB ZY



A4%%R*"6/$"K%#*V(-&&-,W1

"&**&' $4+'* !.* ,#2&

. :/: /6+"/
1 :=: =#,/
?5 < :7: 5 :b: 7/**/
@5 A :4: 5 :`: 4#6,/

:)#: #+&06'1
+5 B :K: 5 :q: ,"#,/
. :>: >/++/
25 !!!! C :6: 5 :g: 6/*=4/
! :*: *%
D :8: 80
%! :+: +0
8 :-: -"'
(5 6 :&: 5 :V: &07*/
E5 ! !!!!F :(: 5 :R: +"0
G :): )"0
H5 !! !!!I ::: 5 :9: +&0
J5 K :.: 5 :?: '*#7/

:%;&"144511b-##>$/6+"/=#,$I)'**'1J

?-#"#'-, *%,#4I1 *!"#$%&"#'("G& $&'+"0&,0)/,#4 $,:+#&#,,017 $#1701# $*/>#& $0, $+'&&0=6# $,' $%&#
&,/14/-4 $&,/,0&,0)/6 $1',/,0'1 $&%)" $/& $B4 $01&,#/4 $'( $,:+017 $4V+>5 $/14 $BO $01&,#/4 $'( $8O $I&##
A++#1408 $A2X J2 $!"0& $*/>#& $,"# $,-/1&0,0'1 $(-'*$+/+#- $,' $)'*+%,#- $/ $*%)" $*'-# $1/,%-/65
01,%0,0<# $/14 $/#&,"#,0)/66: $+6#/&017 $#8+#-0#1)#2 $!"#$40&/4</1,/7# $0& $,"/, $.#$"/<# $,'$6#/-1
"'. $,' $#1,#- $#8+-#&&0'1& $60># $B4 2 $a1# $#/&: $./: $0& $,' $%&# $,"# $D/&0)!:+#&#,,017 $+/6#,,#5
."0)" $0& $/</06/=6# $<0/ $*)+, -.,"' $! $/0+,##,1 $! $201)(=;3,1,##)":2 $A6,#-1/,0<#6:5 $!/=6#
OZ$60&,&$(0<#$#&&#1,0/6$1',/,0'1$&"'-,$)%,&$."0)"$/-#$.#66$.'-,"$*/&,#-0172

,+*#*(+, $4+'* !.*

B$$$$$$$$I ! B #!! I

B4 ! B #!P 4

BO ! B #!& O

B
Z
! B #!Y Z

B
d
! B #!# d

:%;&"14<511R0<#$#&&#1,0/6$1',/,0'1$&"'-,$)%,&

Zj L[A\!]H$$O WO2X$L



!"#&#$(0<#$1',/,0'1$,:+#& ,-./- B$$$$$I 5$$B4 5$$BO 5$$BZ5$$Bd$9--:;-
)/1 $7#1#-/,# $/6*'&, $/1: $#8+-#&&0'1 $%&#4 $01 $,"0& $=''>2 $R'- $01&,/1)#5 $,"#$#8+-#&&0'1 $B4 $"/&
,"# $&/*# $('-* $/& $BZ $01 $!/=6# $OZ5 $&' $.# $)/1 $#1,#- $B4 $.0," $B #Y r 2 $3( $,"# $#8+-#&&0'1 $0& $/
.#66E>1'.1 $1',/,0'1/6 $,:+#5 $!"#$%&"#'(" $.066 $-#+-#&#1, $0, $01,#-1/66: $/& $/ $F&+#)0/6G
(%1),0'12$R'-$01&,/1)#5$,"#$01,#-1/6$-#+-#&#1,/,0'1$'($B4 $0&$/),%/66:C

<6 ++ J.5/#U+)!

-B*6V"#O4P

!/=6#$Od$60&,&$,"#&#$&+#)0/6 $(%1),0'1&! ,"#: $+-'<04#$/1$/6,#-1/,0<# $./:$,'$#1,#- $1',/,0'12
R'- $01&,/1)#5 $,' $#1,#- $B2 $.# $)'%64 $,:+# $01 $a<#-S#),'-s8t5 $,"#1 $&#6#), $,"# $6/,,#- $.0," $,"#
*'%&#5$/14$,"#1$)"''&#$>,++-.,"'$!$>%"?,$#-#%-@#0"&0$&*%$82$!"0&$,''$:0#64&$B22

,+*#*(+, $4+'* !.* -.,!*(+, ,#2&

B- B #!P - %90*6519/!B"
B& B #!P & %90*6)&.9/!B"
BL B #!P L %90*6%#"6!B"
Bu B #!P u %90*6E"DD*6!B"
B- B #!& - %9A519/!B"
B& B #!& & %9A)&.9/!B"
BL B #!& L %9A%#"6!B"
BMM B #!Y p -B*6e"6!B"
B2 B #!Y :<#): -B*6h*'#26!B"
BN B #!Y ) -B*6>&1,*!B"
B4 B #!Y r -B*6V"#!B"
BO B #!Y 2 -B*6E2#!B"
BMM B #!# p i.,*6e"6!B"

:%;&"14=511V+#)0/6$('-*&

]<#1 $*'-# $&'+"0&,0)/,#4 $&,-%),%-#& $)/1 $=# $)-#/,#4 $.0," $%9A/90*6/'6&0# $/14
i.,*62B*6/'6&0#5$/&$!/=6#$OT$&"'.&2

,+*#*(+, -.,!*(+, ,#2&

BO4 ! %9A/90*6/'6&0#!B5 O5 4"
B
"

K
! i.,*62B*6/'6&0#!B5 "5 K"

:%;&"14>511%9A/90*6/'6&0#$/14$i.,*62B*6/'6&0#

WO2X$L 3B!Ha`^L!3aB ZU



C,#%4',H $!" 4 C $!"0& $,#8, $%&#& $!
"
4 $,' $4#1',# $,"# $4 ," $-/. $*'*#1,2 $!"# $+-0*# $P $/='<# $! $0&

#1,#-#4$=:$,:+017$"$v$"2$!"0&$0&$=#)/%&#$,"#$>#:='/-4$v$0&$-#&#-<#4$('-$',"#-$+%-+'&#&$=:
!"#$%&"#'("2$R%-,"#-5$1',/,0'1$&%)"$/&$B" $I."#-#$,"#$+-0*#$)'*#&$"3#%4$,"#$B5$-/,"#-$,"/1
/='<# $0,J $&"'%64 $7#1#-/66: $=# $/<'04#45 $/& $!"#$%&"#'(" $*/: $01,#-+-#, $,"# $+-0*# $/& $/
4#-0</,0<#2$!"0&$+-'=6#*$4'#&$1',$'))%-$.0,"$B" $1',/,0'12

<7 ++ J.5/#U+)!

-B*6/'6&0#O4C<"P

<7 ++ J.5/#U+)!

E*6&B"#&B*OIPO4P

=,'&"#'-,81 $31 $,"# $+-01,#4 $,#8,5 $,"# $&:*='6 $ $0& $%&#4 $,' $0140)/,# $,"/, $/1 $/10*/,0'1 $0&
/</06/=6#$/,$,"#$*/->#4$+'01,$01$,"#$#6#),-'10)$<#-&0'1$'($,"#$)"/+,#-2

!"H,'3'("#'-,1 $3( $,"# $'1E&)-##1 $1',/,0'1 $&##*& $,'' $&*/665 $*/710(0)/,0'1 $)/1 $=# $%&#4C
*%$80#-.,"'$!$.0:")A)(0#)%"2

?-#%81 $[#-#$0&$/1$#8/*+6# $'( $/$1',#2O$31 $,"#$#6#),-'10) $<#-&0'1 $'($,"#$,#8,5 $1',#&$/-# $60<#
601>&$,"/,$)/1$=#$/),0</,#4$.0,"$,"#$*'%&#2$31$,"#$+-01,#4$,#8,5$1',#&$/-#$60&,#4$1#/-$,"#$#14
'($,"#$=''>$01$,"#$B',#&$&#),0'12

Q'&',H81 $A66 $,0*017& $01 $,"0& $=''> $/-# $=/&#4 $'1 $!"#$%&"#'(" *S#-&0'1 $T $-%11017 $'1 $/$\L
.0,"$/1$jXh$N[l$\#1,0%*$333$+-')#&&'-2

R01/66:5 $,"# $A++#1408 $+-'<04#& $&#<#-/6 $,0+& $('- $='," $,"# $1#. $/14 $/4</1)#4 $%&#- $'1
,"# $/))%-/): $'( $&:*='60) $/14 $1%*#-0) $)'*+%,/,0'15 $'1 $.'->017 $.0," $g0&,&5 $'1 $%&017
V%=&)-0+, $1',/,0'15 $'1 $.'->017 $.0," $*/,-0)#& $/14 $<#),'-&5 $'1 $)"/17#& $,' $4#(/%6,
=#"/<0'%-5$/14$'1$"'.$,'$#8+/14$,"#$,#%"0%#%-.#$(-/*#.'->$.0,"$:'%-$'.1$(%1),0'1&2

dh L[A\!]H$$O WO2X$L


