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JF.05! -4/;! .;! 5-2! 2+56=452+! M7! \! )CN! 412! ;1.=! 5-2! a76523! Y5452+*! [T! 412! ;1.=! 5-2! a76523!
b67:3.=*!4!;015-21!S[!412!;1.=!.5-21!^01.<247!,.075162+*!473!5-2!12=46767:!(Z!2+56=452+!412!
;1.=!J0+514/64*!E14Q6/*!L2A6,.*!473!Y.05-!J;16,4@!J+!5-6+!/6+5!+-.B+*!5-212!6+!4!+51.7:!.>21'
12<12+275456.7!.;!+50362+!;1.=!-6:-' 67,.= 2!,.075162+*!4!32415-!.;!+50362+!;1.=!=633/2' 67,.=2!
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,.075162+*!473!7.!+50362+!;1.=!/.B' 67,.=2!,.075162+@!?-6+!+G2B23!12<12+275456.7!+-.0/3!F2!
G2<5!67!=673!B-27!67521<12567:!5-2!2A6+567:!2>6327,2!.7!"#$%&' ()!/241767:!32;6,65+@!

?2@5'()*(+,%-#'4(2/-('4,#=2,'4(@.(13%/,&.!

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

-#,%&./*.0123( 4"&+0+%0./5067680123#(!
!

9+/:*#;0123! 4.;<*0.$)0=+0>*%%+067680163?#)!
@./)"$.)"0.$)0=+0>*%%+067680163#*!

!

9&.A*/0163! B*CD.$)0+%0./5067680163%!!
!

=+$;.&E01F3! 9*&E+/#$)0+%0./50676801F3$$!
!

4+&;.$'01G3! =+HH*$:0+%0./5067680123?#+,(CD#/%0+%0./5!
67680163'- !

!

I%./'0183! !"$%*$*0+%0./5067680183'! !
!

@+J*C"0163! K+L*.0+%0./5067660163%-!
!

M+%D+&/.$),018G3! N$:A+//0+%0./50676801O3?'$, K.+/+&;.$,0+%0./5!
67680163?'%,(CD##&;.$0+%0./50676801G3'# !

!

("#%D0-P&*C.0163! -&)*$:%"$0+%0./5067680163$+!
!

(Q*%A+&/.$)0163! R";.,*E0+%0./5067670163#-!
!

S$*%+)0T*$:)";!1G23! 9/.*$+'0+%0./50676701873?'', 9/.*$+'0+%0./5!
6768<01863?'(, 9/.*$+'0+%0./506768C01863?') !
9/.*$+'0+%0./506768)01863?'*, =+H.&%;+$%0P"&!
N)#C.%*"$06768.01G3?'+, =+H.&%;+$%0P"&!
N)#C.%*"$06768<0163?(-, 4B0-,,+,,;+$%067680123?(!, U",+0+%0

./506768.0163?($,U",+0+%0./506768<0123(%!
!

S$*%+)0(%.%+,01VW3! =";*$:#+0+%0./506768.01O3?(#,=";*$:#+0+%0./506768<0123?(',

T":.$0.$)0B.L+&%#06768.0183?((, T":.$0.$)0B.L+&%#06768<0

1V3?(), T"A.E"Q,E*0+%0./50676801863?(*, T#DP+/)0+%0./5067670

1863?(+,B+Q*,0+%0./50676801863?)-, B+Q*,0.$)0T#DP+/)067680

1863?)!, X*+&0+%0./5!
67680Y@-XZ01873?0X*+&0+%0./5067680Y(%.&Z!
1873?0X*+&0+%0./5067680Y*U+.)'Z01W3)$0

!!

!"#$%&A3%/,&#'4( 2/-( 13&&'463/-#/$( 4,%-#'4( 3/( ABC:DE)F( 5'2&/#/$( -'0#1#,4G( ?H'( /%=@'&( 30(
'4,#=2,'4(#4(4H3I/(#/(@&21J',4K(@.(13%/,&.(2/-(4,%-.(&'46'1,#L'5.M(0%55(&'0'&'/1'4(2&'(#/-#12,'-(
@.(4%6'&41&#6,(2/-(5#4,'-(#/(,H'(@#@5#3$&26H.G!

!

!"7"$%&'$89+5-0:$)/$'1-2'3.'$-4$6-;'2$

K2!4++2++23!5-2!804/659!.;!5-2!2>6327,2!0+67:!47!434<523!>21+6.7!.;!5-2!c6+G!#;!E64+!%7!`.7'
1473.=6Q23!Y50362+!.;!%7521>2756.7+!Mc#E%`Y' %N!5../@N(L.12!+<2,6;6,4//9*!B2!474/9Q23!5-2!
16+G!.;!F64+!.;!24,-!2+56=452!;1.=!,.7;.07367:*!+4=</2!+2/2,56.7*!,/4++6;6,456.7!.;!51245=275+*!
=6++67:!3454*!5-2!=24+012=275!.;!.05,.=2+*!473!5-2!+2/2,56.7!.;!12<.1523!12+0/5+@!?-2!+2,.73!
405-.1!<21;.1=23!5-2!16+G!.;!F64+!4++2++=275+*!B-6,-!B212!6732<273275/9!,-2,G23!F9!5-2!;61+5!
473!5-613!405-.1@!K2!5-27!4++6:723!24,-!+5039!47!.>214//!16+G!.;!F64+!14567:!M/.B*!=.321452*!

!
' !,)%&5%9!KG!LG!%)!(.G!E"H?C, M?N!L!)**.!=*&!($$%$$+5/!&+$F!*=!#+($!+5!5*5M&(52*6+$%2!$)12+%$!*=!+5)%&'%5)+*5$G!9:;$
OPP!7IJQR8G!
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+216.0+*!.1!,1656,4/N!F4+23!.7!5-2!2+56=452!473!3.=467!B65-!5-2!-6:-2+5!16+G!.;!F64+@!%7!/672!B65-!
c#E%`Y' %!:06347,2*!B2!2A,/0323!4//!+50362+!14523!I,1656,4/D!M3$\!WN@O(

U6:012!WT$+-.B+!5-2!36+516F056.7!.;!4//!2+56=452+!4,,.1367:!5.!5-261!16+G!.;!F64+!14567:+!67!24,-!
3.=467*!4+!B2//!4+!5-2!36+516F056.7!.;!.>214//!16+G!.;!F64+!MF.55.=!1.BN@!?-2!.>214//!16+G!.;!
F64+!B4+! ,.7+632123! I+216.0+D! ;.1!CZd! .;!2+56=452+*! I=.321452D! ;.1!TSd! .;!2+56=452+*!473!
I/.BD!;.1!.7/9!Vd!.;!2+56=452+@!J+!+-.B7!67!U6:012!WT*!,.==.7!+.01,2+!.;!<.527564/!F64+!
B212!,.7;.07367:*!+4=</2!+2/2,56.7*!473!=6++67:!3454@!Y50362+!14523!45!16+G!.;!,.7;.07367:!
59<6,4//9!,.=<4123!.7/9!5B.!56=2!<.675+*!B65-.05!4,,.07567:!;.1!/.7:21!56=2!51273+!67!/241767:!
<1.:12++@!?-2!3612,56.7!.;!F64+!67!5-6+!,4+2!6+!07,/241@!U.1!.5-21!+.01,2+!.;!F64+*!5-2!2A<2,523!
,.7+28027,2!6+!=.+5!.;527!47!073212+56=456.7!.;!"#$%&' ()!/241767:!32;6,65@!?-2!=467!,40+2+!
.;!+2/2,56.7!F64+!B212!5-2!0+2!.;!,.7>27627,2!+4=</2+!473e.1!67+0;;6,6275!,.7+6321456.7!.;!+2/;'
+2/2,56.7!F9!+,-../+!.1!+503275+@!Y2>214/!+50362+!;.073!2>6327,2!.;!+2/2,56.7!F64+*!.;527!B65-!
+503275+! ;1.=! 4! /.B! +.,6.' 2,.7.=6,! F4,G:1.073! .1! +,-../+! 67! 32<16>23! 4124+! F267:!
0732112<12+27523!<.+5' !4+!.<<.+23!5.!<12' <4732=6,*!F05!5-6+!B4+!1412/9!43R0+523!;.1@!Y.=2!
+50362+!4/+.!12<.1523!4!-6:-21!4=.075!.;!=6++67:!3454!<.+5' <4732=6,*!4:467!59<6,4//9!B65-.05!
43R0+5=275*!473!+2>214/!+50362+!363!7.5!12<.15!479!67;.1=456.7!.7!=6++67:!3454@!

!

!

"#$%&'(P*(9#4J(30(@#24(2/-(6%@5#12,#3/(@#24G(7' >(D3=2#/E46'1#0#1(2/-(3L'&255(-#4,&#@%,#3/(30('4,#=2,'4(30(ABC:DE)F(5'2&/#/$(-'0#1#,4(@.(&#4J(
30(@#24(&2,#/$(%4#/$(9BQ:R+E:K(7( >()E1%&L'*(D#4,&#@%,#3/(30(,H'(SE413&'4(30(255('4,#=2,'4G!

!

!"<"$=)$'1-2'3.'$)/$,9>5-.+0-)3$>-+4$

f0F/6,456.7!F64+!,47!.,,01!6;!405-.1+!+2/;' ,27+.1!5.!,.7;.1=!5.!5-2.1256,4/!2A<2,5456.7+*!.1!6;!
R.0174/+!;4>.1!+5456+56,4//9!+6:76;6,475!12+0/5+@!?.!=656:452!5-6+!,.7,217*!B2!67,/032!7.5!.7/9!
<0F/6+-23!<4<21+*!F05!4/+.!07<0F/6+-23!B.1G67:!<4<21+!473!I:149!/652145012D*!+0,-!4+!<./6,9!
12<.15+@! L.12.>21*! U6:012! WU$52+5+! ;.1! <0F/6,456.7! F64+! F9! +-.B67:! 5-2! 36+516F056.7! .;!V'
+5456+56,+!;.1!5-2!2;;2,5!+6Q2!2+56=452+!.;!4//!632756;623!+50362+@!?-2!3.5523!/672!6736,452+!V$\!( E)[!
M2$\!Z EZCN*!5-2!,.7>2756.74/!5-12+-./3!;.1!+5456+56,4/!+6:76;6,47,2@!?-2!.>21/463!,01>2!+-.B+!4!
7.1=4/!36+516F056.7@!%;!5-212!B4+!<0F/6,456.7!F64+*!B2!B.0/3!2A<2,5!4!+<6G2!R0+5!4F.>2!5-2!
5-12+-./3*!473!4!+/0=<!R0+5!F2/.B!65@!?-212!6+!7.!6736,456.7!.;!5-6+*!+.!<0F/6,456.7!F64+!3.2+!
7.5!+22=!5.!F2!4!=4R.1!,.7,217@!

!

!

!
( !+#+2G!
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99?! A&#>1%#"

O4>67:!4++2++23!5-2!804/659!.;!5-2!2A6+567:!2>6327,2*!B2!7.B!<12+275!5-2!+0F+54756>2!12+0/5+!
.;!.01!=254' 474/9+6+!.7!5-2!=4:765032!.;!"#$%&' ()!/241767:!32;6,65+*!473!.7!-.B!/241767:!
32;6,65+! >419! .>21! 56=2*! 4,1.++! 36;;21275! :1.0<+! .;! +503275+*! 473! 4,1.++! 36;;21275! ,.07519!
,.752A5+@!

!

"#$%&'(T*("3&'4,(653,(4H3I#/$(#/-#L#-%25('4,#=2,'4(@.(4,%-.(72L'&2$'-(21&344(4%@U'1,(2/-($&2-'(5'L'5>(2/-(6335'-('00'1,(4#S'('4,#=2,'G!

!

Ardington et al. 2021
Hevia et al. 2022
Blainey et al. 2021a
Lichand et al. 2021
Kogan and Lavertu 2021b
Contini et al. 2021
Kogan and Lavertu 2021a
Schuurman et al. 2021
Gambi and De Witte 2021
GL Assessment 2021
Lewis et al. 2021a
Blainey et al. 2021c
Pier et al. 2021 [MAP]
Lewis et al. 2021b
Rose et al. 2021b
Maldonado and De Witte 2021
Department for Education 2021b
Rose et al. 2021a
Haelermans et al. 2021
Locke et al. 2021
Bielinski et al 2021.
Pier et al. 2021 [Star]
Department for Education 2021a
Kozakowski et al. 2021
Blainey et al. 2021d
Kuhfeld et al. 2020
Domingue et al. 2021b
Domingue et al. 2021a
Tomasik et al. 2020
Engzell et al. 2021
Schult et al. 2021
Blainey et al. 2021b
Pier et al. 2021 [iReady]
Depping et al. 2021
Birkelund et al. 2021
Gore et al. 2021

Overall
Heterogeneity: ! 2 = 0.02, I2 = 99.95%, H2 = 1834.77
Test of " i = " j: Q(35) = 70878.60, p = 0.00
Test of "  = 0: z = -7.36, p = 0.00

Study

-.8 -.6 -.4 -.2 0 .2

with 95% CI
Effect Size

-0.65 [
-0.54 [
-0.51 [
-0.31 [
-0.24 [
-0.23 [
-0.23 [
-0.22 [
-0.22 [
-0.22 [
-0.20 [
-0.19 [
-0.19 [
-0.19 [
-0.19 [
-0.18 [
-0.17 [
-0.16 [
-0.15 [
-0.14 [
-0.14 [
-0.14 [
-0.13 [
-0.13 [
-0.12 [
-0.10 [
-0.09 [
-0.08 [
-0.07 [
-0.07 [
-0.07 [
-0.05 [
-0.04 [
0.00 [
0.02 [
0.04 [

-0.17 [

-0.74,
-0.70,
-0.53,
-0.31,
-0.26,
-0.34,
-0.24,
-0.45,
-0.35,
-0.23,
-0.20,
-0.21,
-0.22,
-0.19,
-0.23,
-0.32,
-0.19,
-0.20,
-0.16,
-0.20,
-0.16,
-0.21,
-0.16,
-0.24,
-0.13,
-0.10,
-0.13,
-0.23,
-0.07,
-0.09,
-0.08,
-0.07,
-0.09,
-0.02,
0.01,

-0.03,

-0.22,

-0.55]
-0.39]
-0.50]
-0.31]
-0.22]
-0.13]
-0.22]
0.01]

-0.09]
-0.20]
-0.19]
-0.17]
-0.16]
-0.18]
-0.14]
-0.04]
-0.15]
-0.11]
-0.14]
-0.08]
-0.12]
-0.06]
-0.11]
-0.02]
-0.11]
-0.09]
-0.04]
0.07]

-0.07]
-0.05]
-0.06]
-0.04]
0.02]
0.02]
0.03]
0.11]

-0.13]

2.62
2.20
2.94
2.95
2.94
2.56
2.95
1.68
2.40
2.95
2.95
2.94
2.92
2.95
2.85
2.33
2.93
2.86
2.95
2.82
2.94
2.71
2.93
2.51
2.94
2.95
2.86
2.23
2.95
2.94
2.95
2.94
2.82
2.93
2.95
2.76

(%)
Weight

Random-effects REML model
Sorted by: avgS_es
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!!"#"$%&'$?@A!BC#D$,+32'6-.$5'2$0)$49>40+30-+5$5'+*3-3($2'/-.-04$

U6:012!S!+-.B+!5-2!2;;2,5!+6Q2+!5-45!B2!2A514,523!;1.=!24,-!+5039!M4>214:23!4,1.++!:1432+!473!
/241767:!+0FR2,5N!4+!B2//!4+!5-2!<../23!2;;2,5!+6Q2!M123!364=.73N@!^;;2,5+!412!2A<12++23!67!
+5473413!32>6456.7+*!0+67:!".-27D+!4@!^+56=452+!412!<../23!0+67:!67>21+2!>41647,2!B26:-5+@!
?-2!<../23!2;;2,5!+6Q2!4,1.++!4//!+50362+!6+!4$\!gZ E(V@!a7321!7.1=4/!,61,0=+547,2+*!+503275+!
:27214//9!6=<1.>2!5-261!<21;.1=47,2!F9!41.073!Z@T!+5473413!32>6456.7+!<21!+,-../!9241@F(K)V(K)) (

?-0+*!5-2!.>214//!2;;2,5!.;!4$\!gZ E(V!+0::2+5+!5-45!+503275+!/.+5!.05!.7!ZE(VeZET*!.1!4F.05!TWd*!
.;!4!+,-../!9241D+!B.15-!.;!/241767:@!#7!4>214:2*!5-2!<4732=6,!-4+!/23!5.!4!+0F+547564/!/241767:!
32;6,65@!

!!"7"$E'+*3-3($2'/-.-04$+*-4'$'+*5:$-3$0&'$,+32'6-.$+32$,'*4-40$)1'*$0-6'!

?-212!412!,.7;/6,567:!2A<2,5456.7+!.7!-.B!5-2!/241767:!32;6,65!=49!32>2/.<!.>21!56=2@!#72!
=49!2A<2,5!5-45!5-2!676564/!+-.,G!.;!5-2!<4732=6,!316>2+!/241767:!32;6,65+@!Y,-../!,/.+012+*!5-2!
<+9,-./.:6,4/!+512++!4++.,64523!B65-!47!07<12,2327523!-24/5-!,16+6+*!473!5-2!7223!;.1!,-6/3127*!
<41275+*!473!524,-21+!5.!43R0+5!5.!/241767:!473!B.1G67:!;1.=!-.=2!412!/6G2/9!5.!-4>2!+/.B23!
,-6/3127D+! /241767:! <1.:12++! .1! 2>27! /23! ,-6/3127! 5.! /.+2! 4/12439! 4,806123! G7.B/23:2! 473!
+G6//+@!L.12.>21*!5-212!-4>2!F227! ,.7,217+!5-45!5-2! .7:.67:! -24/5-! ,16+6+!B.0/3! /243!241/9!
32;6,65+!67!/241767:!5.!4,,0=0/452!;015-21!.>21!56=2@)P!^>27!4;521!+,-../+!12.<2723*!/241767:!
-4+!F227!,.=<1.=6+23!F9!,/4++2+!F267:!540:-5!67!-9F163!;.1=45*!473!F9!524,-21+!.1!,-6/3127!
-4>67:! 5.! 8041475672! 473! =6++67:! ,/4++@! %73223*! 2A6+567:! 12+241,-! .7! 524,-21! +516G2+! 67!
E2/:60=)T(473!J1:275674*)W(+-.152723!+,-../!9241+!67!_21=479*)X(473!36+10<56.7+!5.!230,456.7!
30167:!K.1/3!K41!%%)! (+0::2+5+!5-45!/241767:!32;6,65+!412!36;;6,0/5!5.!,.=<27+452!473!5273!5.!
<21+6+5!67!5-2! /.7:!107@!E9! ,.7514+5*! .72!=49!4/+.!2A<2,5!5-45! ,-6/3127!B.0/3! ,45,-!0<! .7!
;.12:.72!473! /.+5! /241767:! 4;521!524,-21+!473! ;4=6/62+! -4>2! -43!56=2!5.! 43R0+5!5.! 5-2!72B!
/241767:! ,.73656.7+*! 473! .7,2! +510,5012+! ;.1! .7/672! /241767:! -4>2! F227! +25! 0<*! 473! <./6,9!
67656456>2+!5.!,.=<27+452!241/9!/241767:!32;6,65+h 67,/0367:!5-2!4,806+656.7!473!36+516F056.7!.;!
36:654/!/241767:!2806<=275*!.1!5-2!.1:476Q456.7!.;!505.167:!<1.:14=+!473!+0==21!+,-../+h
-4>2!F227!<05!67!</4,2@!

U6:012!T!</.5+!5-2!=4:765032!.;!2+56=4523!/241767:!32;6,65+!M.7!5-2!>2156,4/!4A6+N!F9!5-2!3452!
.;!=24+012=275!M.7!5-2!-.16Q.754/!4A6+N@!?-2!+6Q2!.;!5-2!,61,/2+!6736,452+!5-2!+4=</2!+6Q2!;.1!

!
) LS%'%2*9!KG! :G9!T($(59!LG9!U*.2%6#%&/9! ;G9!?0#(.9! ,G!LG!V!U%'%59!WG! ,+61.()+5/! )4%!<*)%5)+(.! +6<(-)$! *=!
3"X?; MQY!$-4**.!-.*$1&%$!*5!$-4**.+5/!(52!.%(&5+5/!*1)-*6%$N!L!$%)!*=!/.*#(.!%$)+6()%$G!Z*&.2!H(5F!:*.+->!
E%$%(&-4!Z*&F+5/!:(<%&!7IJIJ8G!
!* !H.**69!TG!,G9!T+..9!3G!KG9!H.(-F9!LG!EG!V!B+<$%>9![G!ZG!:%&=*&6(5-%!)&(\%-)*&+%$!(52!<%&=*&6(5-%!/(<$!($!
(-4+%'%6%5)! %==%-)M$+S%! #%5-46(&F$! =*&! %21-()+*5(.! +5)%&'%5)+*5$G! K*1&5(.! *=! E%$%(&-4! *5! ]21-()+*5(.!
]==%-)+'%5%$$!Q9!I^Y_OI^!7IJJ^8G!
!! !T+..9!3G!KG9!H.**69!TG!,G9!H.(-F9!LG!EG!V!B+<$%>9![G!ZG!]6<+&+-(.!#%5-46(&F$!=*&!+5)%&<&%)+5/!%==%-)!$+S%$!+5!
&%$%(&-4G!34+.2!2%'%.*<6%5)!<%&$<%-)+'%$!I9!Q`I_Q``!7IJJ^8G!
!" !W(==%5#%&/%&9![G![*2%..+5/!)4%!.*5/M&15!.%(&5+5/!+6<(-)!*=!)4%!-*'+2MQY!.%(&5+5/!$4*-FN!L-)+*5$!)*!76*&%!
)4(58!6+)+/()%!.*$$G!?5)%&5()+*5(.!K*1&5(.!*=!]21-()+*5(.!;%'%.*<6%5)!^Q9!QJIOIR!7IJIQ8G!
!# !H%.*)9![G!V!Z%##+5F9!;G!;*!)%(-4%&!$)&+F%$!4(&6!%21-()+*5(.!())(+56%5)!*=!$)12%5)$a!B(#*1&!Ib9!OYQ_bJR!
7IJQJ8G!
!$ !K(16%9!;G!V!Z+..c59!LG!d4%!.*5/M&15!%==%-)$!*=!)%(-4%&!$)&+F%$N!]'+2%5-%!=&*6!L&/%5)+5(G!K*1&5(.!*=!B(#*&!
]-*5*6+-$!O`9!QJY_̀QQOY!7IJQY8G!
!%!3>/(5 ME%469!WG!?$! (22+)+*5(.! $-4**.+5/!D*&)4.%$$a!&%'+$+5/! )4%!S%&*!&%)1&5$! )*! -*6<1.$*&>!$-4**.+5/!+5!
/%&6(5>G!E%'+$+5/!)4%!e%&*!E%)1&5$!)*!3*6<1.$*&>!,-4**.+5/!+5!U%&6(5>!7L1/1$)!IO9!IJQ^8!7IJQ^8G!
!&!?-4+5*9!LG!V!Z+5)%&M]#6%&9!EG!d4%!.*5/M&15!%21-()+*5(.!-*$)!*=!D*&.2!D(&!++G!K*1&5(.!*=!B(#*&!]-*5*6+-$!
II9!P`_^`!7IJJb8G!
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!

 

4! :6>27!2+56=452!473!5-2!+=..5-23! /672!36+</49+!4!107767:!4>214:2@!?-2! ;6:012!+-.B+!5-45!
/241767:!32;6,65+!.<2723!0<!241/9!67!5-2!<4732=6,!473!-4>2!7265-21!,/.+23!7.1!B632723!+67,2!
5-27@!?-6+!+0::2+5+!5-45!2;;.15+!F9!,-6/3127*!<41275+*!524,-21+*!473!<./6,9' =4G21+!5.!43R0+5!5.!
5-2!,-47:23!,61,0=+547,2!-4>2!F227!+0,,2++;0/!67!<12>27567:!;015-21!/241767:!32;6,65+!F05!+.!
;41!-4>2!F227!074F/2!5.!12>21+2!5-2=@!

!

"#$%&'(W*(Y4,#=2,'4(30(ABC:DE)F(5'2&/#/$(-'0#1#,4(@.(-2,'(30(='24%&'='/,G!

!!"<"$%&'$,+32'6-.$';+.'*>+0'2$'29.+0-)3+5$-3'89+5-0:!

^A6+567:! 12+241,-! .7! 5-2! 32>2/.<=275! .;! /241767:! :4<+! 30167:! +0==21! >4,456.7+*)NK)O(

36+10<56.7+!5.!+,-../67:!30167:!5-2!̂ F./4!.05F124G!67!Y62114!H2.72!473!_06724*)F((473!5-2!WZZC!
2415-804G2! 67! f4G6+547*PV( +0::2+5+! 5-45! 5-2! +0+<27+6.7! .;! ;4,2' 5.' ;4,2! 524,-67:! 67,124+2+!
230,456.74/! 672804/659! F25B227! ,-6/3127! ;1.=! 36;;21275! +.,6.' 2,.7.=6,! F 4,G:1.073+@! ?-2!
2;;2,5! .;!5-2! "#$%&' ()!<4732=6,! .7! /241767:!<1.:12++!6+! /6G2/9!5.! -4>2!F227!<4156,0/41/9!
<1.7.07,23!;.1! ,-6/3127!;1.=! /.B!+.,6. ' 2,.7.=6,!F4,G:1.073+@!?-2+2!,-6/3127!-4>2!F227!
=.12! 4;;2,523! F9! +,-../! ,/.+012+! 5-47! ,-6/3127! ;1.=! =.12! 43>4754:23! F4,G:1.073+@P)(

L.12.>21*!5-29!412!/6G2/9!5.!F2!36+43>4754:23!B65-!12+<2,5!5.!5-261!4,,2++!473!4F6/659!5.!0+2!
36:654/!/241767:!52,-7./.:9*!5-2!804/659!.;!5-261!-.=2!/241767:!27>61.7=275*!473!5-2!/241767:!
+0<<.15!5-29!12,26>2!;1.=!524,-21+!473!<41275+@PPKPT(L.+5!+50362+!B2!632756;623!43312++!+.,6.'

!
!' ! 3**<%&9! TG9! C>%9! HG9! 34(&.)*59! WG9! B+52$(>9! KG! V! U&%()4*1$%9! ,G! d4%! %==%-)$! *=! $166%&! '(-()+*5! *5!
(-4+%'%6%5)!)%$)!$-*&%$N!L!5(&&()+'%!(52!6%)(M(5(.>)+-!&%'+%DG!E%'+%D!*=!]21-()+*5(.!E%$%(&-4!RR9!II`_IR^!
7QYYR8G!
!( !L..+5/)*59!EG!BG!%)!(.G!L22&%$$+5/!$166%&!&%(2+5/!$%)#(-F!(6*5/!%-*5*6+-(..>!2+$(2'(5)(/%2!%.%6%5)(&>!
$)12%5)$G!E%(2+5/!:$>-4*.*/>!OQ9!bQQ_bI`!7IJQJ8G!
!) !,6+)49!ZG!3G!3*5$%01%5-%$!*=!$-4**.! -.*$1&%!*5!(--%$$!)*!%21-()+*5N!B%$$*5$!=&*6!)4%!IJQO_IJQR!%#*.(!
<(52%6+-G!?5)%&5()+*5(.!E%'+%D!*=!]21-()+*5!R`9!PO_`^!7IJIQ8G!
"* L52&(#+9!dG9! ;(5+%.$9!HG!V! ;($9!KG!T16(5! -(<+)(.! (--161.()+*5! (52!2+$($)%&$N! ]'+2%5-%!=&*6! )4%!<(F+$)(5!
%(&)401(F%!*=!IJJPG!K*1&5(.!*=!T16(5!E%$*1&-%$!JPIJ_QJ^^`EQ!7IJIQ8G!
"! !:(&*.+59!eG!V!B%%9!]G!WG!B(&/%!$*-+*M%-*5*6+-9!/%*/&(<4+-!(52!2%6*/&(<4+-!2+$<(&+)+%$!%A+$)!+5!%A<*$1&%!)*!
$-4**.!-.*$1&%$G!C()1&%!416(5!#%4('+*1&!P9!PII_PI^!7IJIQ8G!
"" !U*12%(19! ,G9! ,(5&%>9!3G9! ,)(5-S(F9!LG9! [(5$)%(29!LG!V! ;(&5*59!3G!Z4>! .*-F2*D5!(52!2+$)(5-%! .%(&5+5/!
21&+5/!)4%!-*'+2MQY!<(52%6+-!(&%!.+F%.>!)*!+5-&%($%!)4%!$*-+(.!-.($$!(-4+%'%6%5)!/(<G!C()1&%!T16(5!H%4('+*1&!
P9!QI`O_QI^Q!7IJIQ8G!
"#!'(5!2%!Z%&=4*&$)9!TG!UG!?5%01(.+)>!+5!.%(&5+5/!+$!(!6(\*&!-*5-%&5!(=)%&!$-4**.!-.*$1&%$G!:&*-%%2+5/$!*=!)4%!
C()+*5(.!L-(2%6>!*=!,-+%5-%$!QQ^!7IJIQ8G!
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2,.7.=6,!672804/659*!4552+567:!5.!5-2!6=<.1547,2!.;!5-2!6++02@!E2,40+2!+50362+!0+2!36;;21275!
=24+012+! .;! +.,6.' 2,.7.=6,! F4,G:1.073! M2@:@*! <412754/! 67,.=2*! <412754/! 230,456.7*! ;122!
+,-../!=24/!2/6:6F6/659*!726:-F.1-..3!36+43>4754:2N*!4+!B2//!4+!36;;21275!+,4/2+*!<../67:!5-2!
2+56=452+! 6+! 7.5! <.++6F/2@! %7+5243*! B2! -4>2! ,.323! 4//! 2+56=452+! 4,,.1367:! 5.! B-25-21! 5-29!
6736,452!4!<.+656>2*!72:456>2*!.1!7.!2;;2,5! .;!5-2!<4732=6,! .7! /241767:!672804/659@!U6:012!C!
36+</49+!5-6+!67;.1=456.7@!^+56=452+!5-45!6736,452!47!67,124+2!67!672804/659!412!+-.B7!.7!5-2!
16:-5*!5-.+2!5-45!6736,452!4!32,124+2!.7!5-2!/2;5*!473!5-.+2!5-45!+0::2+5!7.!,-47:2!67!5-2!=633/2@!
Y80412+! 12<12+275! 2+56=452+! .7! 5-2! 2;;2,5! .;! 5-2! <4732=6,! .7! 672804/659! 67! 124367:!
<21;.1=47,2*!473!,61,/2+!12<12+275!2+56=452+!.7!5-2!2;;2,5!.;!5-2!<4732=6,!.7!672804/659!67!
=45-!<21;.1=47,2@!?-2!+-4367:!12<12+275!B-27!67!5-2!<4732=6,!230,456.74/!672804/659!B4+!
=24+0123]!Zi [!=.75-+*!Vi (W!=.75-+*! .1! (Si ()!=.75-+!4;521!5-2! .7+25!.;!5-2!<4732=6,!67!
L41,-!WZWZ@!^+56=452+!412!4/+.!41147:23! -.16Q.754//9!F9! :1432! /2>2/@!J! /41:2!=4R.1659! .;!
2+56=452+!6736,452!47!67,124+2!67!230,456.74/!672804/659!F25B227!,-6/3127!;1.=!36;;21275!+.,6.'
2,.7.=6,!F4,G:1.073+@!?-6+!-./3+!;.1!F.5-!=45-!473!124367:*!4,1.++!<16=419!473!+2,.73419!
230,456.7*! 45! 24,-! +54:2! .;! 5-2! <4732=6,*! 473! 6732<273275/9! .;! -.B! +.,6.' 2,.7.=6,!
F4,G:1.073!B4+!=24+0123@!

!

"#$%&'(X*(Z2&L'4,(653,(30(,H'('L#-'/1'(3/(,H'('00'1,(30(,H'(62/-'=#1(3/('-%12,#3/25(#/'[%25#,.G(Y21H(1#&15'\4[%2&'(&'0'&4(,3(3/'('4,#=2,'(30(
3L'&E,#='(1H2/$'(#/(#/'[%25#,.(#/(=2,H\&'2-#/$(6'&03&=2/1'G(Y4,#=2,'4(,H2,(0#/-(2(-'1&'24'\/3(1H2/$'\#/1&'24'(#/(#/'[%25#,.(2&'($&3%6'-(3/(
,H'(5'0,\=#--5'\&#$H,G(]#,H#/(,H'4'(12,'$3&#'4K('4,#=2,'4(2&'(3&-'&'-(H3&#S3/,255.(@.($&2-'(5'L'5G(+H2-#/$(#/-#12,'4(IH'/(#/(,H'(62/-'=#1(
='24%&'(I24(,2J'/G!
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!

 

!!"F"$E'+*3-3($2'/-.-04$+*'$5+*('*$-3$6+0&$0&+3$-3$*'+2-3(!

^A6+567:! 12+241,-! .7! +0==21! /241767:! 32;6,65+*PWKPX( +503275! 4F+275226+=*P!KPN( 473! 2A512=2!
B245-21!2>275+*PO((+0::2+5+!5-45!/241767:!<1.:12++!67!=45-2=456,+!6+!=.12!32<273275!.7!;.1=4/!
67+510,56.7!5-47!6+!124367:@!?-6+!=6:-5!F2!302!5.!<41275+!F267:!F25521!2806<<23!5.!-2/<!5-261!
,-6/3127!B65-!124367:*!473!,-6/3127!43>47,67:!5-261!124367:!+G6//+!MF05!7.5!5-261!=45-!+G6//+N!
B-27!124367:!;.1!27R.9=275!.05+632!.;!+,-../@!?-6+!/243+!5.!5-2!2A<2,5456.7!5-45!"#$%&' ()!
/241767:! 32;6,65+! 67! =45-! 2A,223! 5-.+2! 67! 124367:@! U6:012! [T$+0<<.15+! 5-6+! 2A<2,5456.7]!
2+56=4523!/241767:!32;6,65+!412!/41:21!;.1!=45-!M=247!gZE()W*!=23647!gZE()ZN!5-47!;.1!124367:!
M=247!gZE(SZ*!=23647!gZE((CN@!

!

!

"#$%&'(!*(C2&#2,#3/(#/( '4,#=2,'-(5'2&/#/$(-'0#1#,4(21&344(#/-#L#-%25E(2/-(13%/,&.E5'L'5(1H2&21,'&#4,#14*(7' >(^'2&/#/$(4%@U'1,K(7( >(^'L'5(30(
'-%12,#3/K(7* >(A3%/,&.(#/13='(5'L'5K(7+ >(A%=%52,#L'('_1'44(=3&,25#,.K(7, >(^'/$,H(30(41H335(1534%&'4K(7- >(?'21H'&4`(%4'(30(#/03&=2,#3/(2/-(
13==%/#12,#3/4(,'1H/353$.(7:A?>G!

!
"$! 3**<%&9! TG9! C>%9! HG9! 34(&.)*59! WG9! B+52$(>9! KG! V! U&%()4*1$%9! ,G! d4%! %==%-)$! *=! $166%&! '(-()+*5! *5!
(-4+%'%6%5)!)%$)!$-*&%$N!L!5(&&()+'%!(52!6%)(M(5(.>)+-!&%'+%DG!E%'+%D!*=!]21-()+*5(.!E%$%(&-4!RR9!II`_IR^!
7QYYR8G!
"%!L.%A(52%&9!WG!BG9!]5)D+$.%9!;G!EG!V!".$*59!BG!,G!,-4**.$9!(-4+%'%6%5)9!(52!+5%01(.+)>N!L!$%($*5(.!<%&$<%-)+'%G!
]21-()+*5(.!]'(.1()+*5!(52!:*.+->!L5(.>$+$!IO9!Q`Q_QYQ!7IJJQ8G!
"&!L1-%\*9!]G![G!V!E*6(5*9!dG!fG!L$$%$$+5/!)4%!%==%-)!*=!$-4**.!2(>$!(52!(#$%5-%$!*5!)%$)!$-*&%!<%&=*&6(5-%G!
]-*5*6+-$!*=!]21-()+*5!E%'+%D!PP9!`J_^`!7IJQR8G!
"' !U*))=&+%29![G!LG!d4%!2%)&+6%5)(.!%==%-)$!*=!6+$$+5/!$-4**.N!]'+2%5-%!=&*6!1&#(5!$+#.+5/$G!L6%&+-(5!K*1&5(.!
*=!]21-()+*5!QQ`9!Qb`_Q^I!7IJQQ8G!
"( !U**26(59!KG!f.(F+5/!*1)N!,)12%5)!(#$%5-%$!(52!$5*D!2(>$!($!2+$&1<)+*5$!*=!+5$)&1-)+*5(.!)+6%G!C()+*5(.!H1&%(1!
*=!]-*5*6+-!E%$%(&-4!7IJQb8G!
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!

!!"G"$E'+*3-3($2'/-.-04$2)$3)0$1+*:$+.*)44$(*+2'$5'1'54!

#72!=49!2A<2,5!/241767:!32;6,65+!5.!F2!+=4//21!;.1!./321!5-47!;.1!9.07:21!,-6/3127*!4+!./321!
,-6/3127!=49!F2!=.12!405.7.=.0+!67!5-261! /241767:!473!F25521!4F/2!5.! ,.<2!B65-!4!+03327!
,-47:2!67!5-261!/241767:!27>61.7=275@!U6:012![U$+-.B+!5-2!,27514/!527327,9!473!36+516F056.7!
.;!2+56=452+!+2<41452/9!;.1!<16=419!473!+2,.73419!+503275+@!".751419!5.!2A<2,5456.7*!B2!;673!
7.! =41G23! 36;;2127,2! 67! 5-2! /241767:! 32;6,65+! F25B227! 9.07:21! 473! ./321! +503275+@! `.52*!
-.B2>21*!5-45!+2,.73419!+503275+!B212!+0FR2,5!5.!/.7:21!+,-../!,/.+012+!67!+.=2!,.075162+*!
+0,-!4+!&27=41G*PF((F4+23!<415/9!.7!5-2!4++0=<56.7!5-45!5-29!B.0/3!F2!F25521!4F/2!5.!/2417!
;1.=!-.=2@!?-6+!=49!-4>2!.;;+25!479!43>4754:2!5-45!./321!,-6/3127!B.0/3!.5-21B6+2!-4>2!-43!
67!/241767:!;1.=!-.=2@!

!!"H"$E'+*3-3($2'/-.-04$+*'$5+*('*$-3$,))*'*$.)930*-'4$

J+632! ;1.=!5-2!6736>6304/' /2>2/! ;4,5.1+!2A4=6723!4F.>2*!36;;21275!+.,6259' /2>2/! ;4,5.1+!412!
/6G2/9!5.!=.321452!5-2!2;;2,5!.;!5-2!<4732=6,!.7!,-6/3127D+!/241767:!<1.:12++@!?-2!<4732=6,!
,47!F2!2A<2,523!5.! -4>2!2A4,21F4523!7.5! .7/9!5-2!230,456.74/! :4<!F25B227! ,-6/3127! ;1.=!
36;;21275!+.,6.' 2,.7.= 6,!F4,G:1.073+*!F05!4/+.!F25B227!16,-21!473!<..121!,.075162+@TVKT)!

H.B!473!=633/2' 67,.=2!,.075162+!B212!4/12439!+510::/67:!B65-!4!/241767:!,16+6+!F2;.12!5-2!
<4732=6,@!&2+<652!/41:2!2A<47+6.7+!.;!5-2!<1.<.156.7!.;!,-6/3127!67!+,-../*!,-6/3127!67!/.B!
473!=633/2' 67,.=2!,.075162+!+56//!<21;.1=!<..1/9!F9!675217456.74/!+5473413+*!473!672804/659!67!
/241767:!12=467+!-6:-@TPKTT(?-2!<4732=6,!6+!/6G2/9!5.!322<27!5-6+!/241767:!,16+6+!473!5.!073.!
<4+5!<1.:12++!=432@!Y,-../+!67!/.B' !473!=633/2' 67,.=2!,.075162+!-4>2!7.5!.7/9!F227!,/.+23!
;.1!/.7:21*!F05!-4>2!4/+.!-43!;2B21!12+.01,2+!5.!;4,6/65452!12=.52!/241767:@TWKTX(L.12.>21*!5-2!
2,.7.=6,! 12+.01,2+*! %"?! 2806<=275! 473! 4F6/659! .;! ,-6/3127*! <41275+*! 524,-21+*! 473!
:.>217=275+!5.!+0<<.15!/241767:!;1.=!-.=2!6+!/6G2/9!5.!F2!/.B21!67!/.B' !473!=633/2' 67,.=2!
,.075162+@T!!

J+!36+,0++23!4F.>2*!=.+5!2>6327,2!.7!"#$%&' ()!/241767:!32;6,65+!,.=2+!;1.=!-6:-' 67,.=2!
,.075162+@!K2!;.073!7.!+50362+!.7!/.B' 67,.=2!,.075162+!5-45!=25!.01!67,/0+6.7!,1652164*!473!
2>6327,2!;1.=!=633/2' 67,.=2!,.075162+!6+!/6=6523!5.!E14Q6/*!L2A6,.!473!Y.05-!J;16,4@!U6:012!
[ *$:1.0<+!5-2!2+56=452+!.;!"#$%&' ()!/241767:!32;6,65+!67!5-2+2!5-122!=633/2' 67,.=2!,.075162+!

!
") !H+&F%.1529!KG! fG!V!W(&.$*59!WG!HG!C*!%'+2%5-%! *=! (! 6(\*&! .%(&5+5/! $.+2%!Qb!6*5)4$!+5)*! )4%!3"X?;MQY!
<(52%6+-!+5!;%56(&FG!,*-L&g+'!7IJIQ8G!
#*!K*5%$9!CG!%)!(.G!?5)%&$%-)+5/!#(&&+%&$!)*!(2*.%$-%5)$h!%21-()+*5(.!(--%$$!21&+5/!-*'+2MQYN!]A<.*&+5/!)4%!&*.%!*=!
/%52%&9!2+$(#+.+)>!(52!<*'%&)>G!?5)%&5()+*5(.!K*1&5(.!*=!]21-()+*5(.!;%'%.*<6%5)!^P9!QJIbI^!7IJIQ8G!
#! !LS%'%2*9!KG!:G9!T($(59!LG9!U*.2%6#%&/9!;G9!U%'%59!WG!V!?0#(.9!,G!LG!,+61.()+5/!)4%!<*)%5)+(.!+6<(-)$!*=!
-*'+2 MQY! $-4**.! -.*$1&%$! *5! $-4**.+5/! (52! .%(&5+5/! *1)-*6%$N! L! $%)! *=! /.*#(.! %$)+6()%$G! d4%! Z*&.2! H(5F!
E%$%(&-4!"#$%&'%&!OR9!Q_bJ!7IJIQ8G!
#"!Z*&.2!H(5FG!Z*&.2!2%'%.*<6%5)!&%<*&)! IJQ^N!B%(&5+5/! )*!&%(.+S%!%21-()+*5h$!<&*6+$%!7d4%!Z*&.2!H(5F9!
IJQ^8G!
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,-6/3127!-4>2!F227!67!4!F25521!<.+656.7!5.! ,.=<27+452!+,-../' F4+23! /241767:!67!124367:!F9!

!
$&!LS%'%2*9!KG!:G9!T($(59!LG9!U*.2%6#%&/9!;G9!?0#(.9!,G!LG!V!U%'%59!WG!,+61.()+5/!)4%!<*)%5)+(.!+6<(-)$!*=!
3"X?; MQY!$-4**.!-.*$1&%$!*5!$-4**.+5/!(52!.%(&5+5/!*1)-*6%$N!L!$%)!*=!/.*#(.!%$)+6()%$G!Z*&.2!H(5F!:*.+->!
E%$%(&-4!Z*&F+5/!:(<%&!7IJIJ8G!
$' !;+!:+%)&*9!UG9!H+(/+9!fG9!3*$)(9!:G9!W(&<+5$F+9!eG!V![(SS(9!KG!d4%!.+F%.>!+6<(-)!*=!3"X?;MQY!*5!%21-()+*5N!
E%=.%-)+*5$!#($%2!*5!)4%!%A+$)+5/!.+)%&()1&%!(52!&%-%5)!+5)%&5()+*5(.!2()($%)$!7:1#.+-()+*5$!"==+-%!*=!)4%!]1&*<%(5!
@5+*59!IJIJ8G!
$(!f1-4$M,-4l52%.59!CG9!W&1%/%&9!;G9!B12D+/9!LG!V!:*<*'(9!?G!d4%!.*5/M)%&6!2+$)&+#1)+*5(.!(52!D%.=(&%!%==%-)$!
*=!3"X?; MQY!$-4**.!-.*$1&%$G!C()+*5(.!H1&%(1!*=!]-*5*6+-!E%$%(&-4!7IJIJ8G!
$)!W(==%5#%&/%&9![G![*2%..+5/!)4%!.*5/M&15!.%(&5+5/!+6<(-)!*=!)4%!-*'+2MQY!.%(&5+5/!$4*-FN!L-)+*5$!)*!76*&%!
)4(58!6+)+/()%!.*$$G!?5)%&5()+*5(.!K*1&5(.!*=!]21-()+*5(.!;%'%.*<6%5)!^Q9!QJIOIR!7IJIQ8G!
%*!L))%D%..9!:G!V!C%D6(59!WG!,G!U&*D+5/!/(<$N!]21-()+*5(.!+5%01(.+)>!(&*152!)4%!D*&.2!7"A=*&2!@5+'%&$+)>!
:&%$$9!IJQJ8G!
%!!H%))4m1$%&9!HG!LG9!W(+$%&9!3G!V!d&+549!CG!LG!E%/+*5(.!'(&+()+*5!+5!+5%01(.+)>!*=!%21-()+*5(.!*<<*&)15+)>!(-&*$$!
%1&*<%G!,*-+1$!`9!IO`^JIOQIQQJQY^YJ!7IJIQ8G!
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124367:! 45! -.=2@! J,,.1367:/9*! 5-212! 412! :1.073+! ;.1! <./6,9! 67656456>2+! 5.! <16.1656Q2! 5-2!
,.=<27+456.7!.;!/241767:!32;6,65+!67!=45-!473!.5-21!+,627,2!+0FR2,5+@!

#01!474/9+6+!.;!=4,1.' /2>2/!=.32145.1+!+0::2+5+!5-45!"#$%&' ()!/241767:!32;6,65+!412!-6:-21!
67! ,.075162+! 5-45! 2A<21627,23! 4! =.12! +2>212! ,.01+2! .;! 5-2! <4732=6,*! 4+! =24+0123! F9!
,0=0/456>2!2A,2++!=.154/659@!?-6+!6+!/6G2/9!5.!F2!302!5.!5-2!-6:-21!.>214//!<+9,-./.:6,4/!473!
<-9+6,4/!+51467!.;!5-2!-24/5-!,16+6+!.7!,-6/3127*!<41275+*!473!524,-21+*!B-6,-!B4+!67527+6;623!F9!
12+516,56>2!=24+012+!5.!,.75467!5-2!+<1243!.;!5-2!>610+@!#72!6=<.15475!=24+012!5-1.0:-!B-6,-!
:.>217=275+!-4>2!+.0:-5!5.!,.75467!5-2!+<1243!.;!5-2!>610+!-4+!F227!5-2!+0+<27+6.7!.;!;4,2'
5.' ;4,2!524,-67:@!".7;61=67:!B41767:+!F9!2A<215+!241/9!67!5-2!<4732=6,*!.01!=254' 474/9+6+!
+-.B+!5-45!/.7:21!+,-../! ,/.+012+!412!4++.,64523!B65-! /41:21!/241767:!32;6,65+@!?-6+!;67367:!
-6:-/6:-5+! 5-2! 6=<.1547,2! .;! ,412;0//9! B26:-67:! 5-2! ,.+5+! 5.! /241767:! 67,01123! F9! +,-../!
,/.+012+!4:467+5!<.++6F/2!-24/5-!F272;65+!;1.=!,.7546767:!5-2!+<1243!.;!67;2,56.7+@!?-6+!6+!5102!
<4156,0/41/9! ,.7+632167:! 5-2! =6A23! 2>6327,2! .7! 5-2! 2;;2,56>272++! .;! +,-../! ,/.+012+! 67!
,.7546767:!5-2!+<1243!.;!"#$%&' ()@XPKXT!

K-6/2!12=.52!/241767:!6+!/6G2/9!5.!12=467!4!<..1!+0F+565052!;.1!;4,2' 5.' ;4,2!67+510,56.7*!-4>67:!
47! 43280452! 67;14+510,5012! ;.1! 36:654/! /241767:! 6+! /6G2/9! 5.! F2! ,1656,4/! ;.1! /6=6567:! /241767:!
32;6,65+! 67! 5-2! 2>275! .;! +,-../! ,/.+012+@! K2! ;673! 5-45! 524,-21+D! 0+2! .;! 67;.1=456.7! 473!
,.==076,456.7!52,-7./.:9!M%"?N!<16.1!5.!5-2!.7+25!.;!5-2!<4732=6,!=.321452+!5-2!2;;2,5!.;!
5-2! <4732=6,! .7! /241767:! <1.:12++@! ".075162+*! +0,-! 4+! &27=41G*XW(67! B-6,-! %"?! 0+2! B4+!
B632+<1243! F2;.12! 5-2! <4732=6,! +4B! /655/2! .1! 7.! /241767:! 32;6,65+! 30167:! 5-2! <4732=6,@!
_.>217=275+!+-.0/3!0<:1432!5-2!67;14+510,5012!;.1!36:654/!/241767:*!4+!5-6+!B6//!7.5!.7/9!:0413!
4:467+5!43>21+2!,.7+28027,2+!.;!;05012!36+10<56.7+!5.!+,-../67:*!F05!4/+.!<1.>632!4!=247+!5.!
12,.>2167:!2A6+567:!/241767:!32;6,65+!F9!,.=</2=27567:!12:0/41*!+,-../' F4+23!67+510,56.7@!

#01!474/9+6+!<1.>632+!6=<.15475!2>6327,2!.;!-.B!5-2!"#$%&' ()!/241767:!32;6,65!-4+!>41623!
F25B227!36;;21275! :1.0<+! .;! +503275+!473!4,1.++! ,.075162+@!_6>27!5-2! /6=6523!124,-! .;! 5-2!
2A6+567:!2>6327,2*!B2!3.!7.5!+22G!5.!632756;9!5-2! ,40+4/!1./2! .;!+<2,6;6,! ;4,5.1+@!J! ;1065;0/!
4>2702!;.1!;05012!12+241,-!B6//!F2!5.!0+2!804+6' 2A<216=2754/!32+6:7+!5.!12>24/!-.B!+<2,6;6,!
;4,5.1+! ,47! 4,,.075! ;.1! 6736>6304/! 473! +.,6259' /2>2/! >416456.7! 67! 5-2! 2A5275! .;! "#$%&' ()!
/241767:! 32;6,65+@! ?-2!,.7+63214F/2! >416456.7! 4,1.++! +0F' <.<0/456.7+! 473! ,.07519! ,.752A5+!
-6:-/6:-5+!5-2!7223!5.!F25521!07321+5473!5-6+!>416456.7*!473!632756;9!=2,-476+=+!5-45!,47!:0632!
<./6,9!=24+012+!;.1!/6=6567:!473!,.075214,567:!/241767:!32;6,65+@!

98?! B&%42/#"

!A"#"$M5-(->-5-0:$.*-0'*-+$

K2!,.7+632123!4//!59<2+!.;!<16=419!12+241,-*!67,/0367:!<221' 12>62B23!<0F/6,456.7+*!<12<1675+*!
B.1G67:!<4<21+*!473!12<.15+!;.1!67,/0+6.7@!?.!F2!2/6:6F/2!;.1!67,/0+6.7*!+50362+!-43!5.!=24+012!
/241767:!<1.:12++!0+67:!52+5!+,.12+!5-45!,.0/3!F2!+54734136Q23!4,1.++!+50362+!0+67:!".-27D+!4@!

!
%"!]&)%69!eG!%)!(.G!d4%!+6<(-)!*=!$-4**.!*<%5+5/!6*2%.!*5!$(&$M-*' MI!-*6615+)>!+5-+2%5-%!(52!6*&)(.+)>G!C()1&%!
[%2+-+5%!I`9!IQIJ_IQIR!7IJIQ8G!
%#!U*.24(#%&9!;G!%)!(.G!d*!D4()!%A)%5)!2*%$!+5M<%&$*5!$-4**.+5/!-*5)&+#1)%!)*!)4%!$<&%(2!*=!-*'+2MQYa!%'+2%5-%!
=&*6!6+-4+/(5!(52!D($4+5/)*5G!K*1&5(.!*=!:*.+->!L5(.>$+$!(52![(5(/%6%5)!bQ9!OQ^_ObY!7IJII8G!
%$!H+&F%.1529!KG! fG!V!W(&.$*59!WG!HG!C*!%'+2%5-%! *=! (! 6(\*&! .%(&5+5/! $.+2%!Qb!6*5)4$!+5)*! )4%!3"X?;MQY!
<(52%6+-!+5!;%56(&FG!,*-L&g+'!7IJIQ8G!
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!

 

L.12.>21*!+50362+!-43!5.!F2!67!^7:/6+-*!&476+-*!&05,-*!U127,-*!_21=47*!`.1B2:647*!Y<476+-!
.1!YB236+-@!

!A"7"$N'+*.&$40*+0'(:$+32$4092:$-2'30-/-.+0-)3$

K2!632756;623!2/6:6F/2!+50362+!0+67:!5-2!;.//.B67:!+52<+@!U61+5*!B2!32>2/.<23!4!E../247!+241,-!
+5167:!32;6767:!.01!<.<0/456.7!M+,-../' 4:23!,-6/3127N*!2A<.+012!M5-2!"#$%&' ()!<4732=6,N*!
473!.05,.=2+!M2@:@*!=45-!473!124367:N!.;!675212+5@!K2!0+23!5-6+!+5167:!5.!+241,-!5-2!;.//.B67:!
4,432=6,! 3454F4+2+]! ".1.74>610+! c2+241,-! &454F4+2*! ^30,456.7! &454F4+2*! ^c%"*!
%75217456.74/!E6F/6.:14<-9! .;!5-2!Y.,64/!Y,627,2+!M%EYYN*! f./656,+! ".//2,56.7!MfJ%Y!6732A*!
<./6,9!;6/2!6732A*!<./656,4/!+,627,2!3454F4+2*!473!B.1/3B632!<./656,4/!+,627,2!4F+514,5+N*!Y.,64/!
Y,627,2!&454F4+2*!Y.,6./.:9!".//2,56.7!M4<</623!+.,64/!+,627,2!6732A!jJYY%Jk!473!4F+514,5+*!
+.,6./.:6,4/!4F+514,5+*!473!+.,6./.:9!3454F4+2N*!"%`JOH*!473!K2F!.;!Y,627,2@!?-2!+241,-!
B4+!,.730,523!.7!J<16/!WV*!WZW(@!_6>27!5-2!;.,0+!.7!5-2!"#$%&' ()!f4732=6,*!B2!12+516,523!
.01!+241,-!5.!<4<21+!<0F/6+-23!67!WZWZ!.1!/4521@!Y2,.73*!B2!-473' +241,-23!=0/56</2!<12<1675*!
B.1G67:! <4<21*! 473! <./6,9! 3.,0=275! 12<.+65.162+@! Y<2,6;6,4//9*! B2! -473' +241,-23! YYc`*!
LfcJ*!%lJ*!`E^c*!#YU!f12<1675+*!f+9J1m6>*!Y.,J1m6>*!473!^3J1m6>*!473!12/2>475!<./6,9!
B2F+652+*!67,/0367:*!F05!7.5!/6=6523!5.*!5-2!B2F+652+!.;!5-2!#1:476+456.7!;.1!^,.7.=6,!".'
.<21456.7! 473! &2>2/.<=275*! 5-2! a76523! `456.7+*! 5-2! K.1/3! E47G*! 473! 5-2! ^30,456.7!
^73.B=275!U.073456.7@!?-613*!B2!<216.36,4//9!<.+523!.01!<1.5.,./!>64!?B65521!67!.1321!5.!
,1.B3+.01,2!433656.74/!12/2>475!+50362+!7.5!632756;623!5-1.0:-!5-2!+241,-@!H4+5*!5.!27+012!5-45!
.01!474/9+6+!B4+!,.=<12-27+6>2!67!521=+!.;!12,275!473!12/2>475!12+241,-*!B2!,.730,523!4!;674/!
=4704/!;.1B413!473!F4,GB413!,65456.7!+241,-!.;!4//!2/6:6F/2!+50362+!632756;623!F9!5-2!4F.>2!
+52<+@!?-6+!<1.,2++!B4+!,.730,523!F9!JEL!.7!U2F10419!(T*!WZWW@!

!A"<"$B+0+$';0*+.0-)3$

U1.=!5-2!+50362+!5-45!=25!.01!67,/0+6.7!,1652164!B2!2A514,523!5-2!2+56=452+!.;!5-2!2;;2,5!.;!5-2!
<4732=6,! .7! /241767:! <1.:12++*! +2<41452/9! ;.1! =45-! 473! 124367:! 473! ;.1! 36;;21275! +,-../!
:1432+@! K2! 4/+.! 2A514,523! 5-2! ,.112+<.7367:! +4=</2! +6Q2*! +5473413! 211.1*! 3452M+N! .;!
=24+012=275*!405-.1!74=2M+N*!473!,.07519@!H4+5*!B2!12,.1323!B-25-21!+50362+!36;;212756452!
F25B227! ,-6/3127D+!+.,6.' 2,.7.=6,!F4,G:1.073*!B-6,-!=24+012!B4+!0+23!5.!5-6+!273*!473!
B-25-21!+50362+!;.073!47!67,124+2*!32,124+2!.1!7.!,-47:2!67!/241767:!672804/659@!K2!,.754,523!
+5039!405-.1+*!6;!479!.;!5-2!4F.>2!67;.1=456.7!B4+!=6++67:!67!5-2!+5039@!&454!2A514,56.7!B4+!
<21;.1=23!F9!EE!473!>4/634523!6732<273275/9!F9!JEL*!B65-!36+,12<47,62+!12+./>23!5-1.0:-!
36+,0++6.7!473!F9!,.7;21167:!B65-!f^@!

!A"<"$O'+49*'6'30$+32$40+32+*2-P+0-)3$

K2!+54734136Q23!4//!2+56=452+!.;!5-2!2;;2,5!.;!5-2!<4732=6,!.7!/241767:!12<.1523!0+67:!".-27D+!
4*!B-6,-!2A<12++2+!2;;2,5!+6Q2+!67!521=+!.;!+5473413!32>6456.7+@!".-27D+!4$6+!,4/,0/4523!4+!5-2!
36;;2127,2!67!5-2!=247!/241767:!:467!67!4!:6>27!+0FR2,5!M=45-!.1!124367:N!.>21!5B.!,.=<414F/2!
<216.3+!F2;.12!473!4;521!5-2!.7+25!.;!5-2!<4732=6,*!36>6323!F9!5-2!<../23!+5473413!32>6456.7!
.;!/241767:!<1.:12++!67!5-6+!+0FR2,5]!
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^;;2,5!+6Q2+!2A<12++23!4+!, !,.2;;6,6275+!B212!,.7>21523!5.!".-27D+!4Y$
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/
0!
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0"

!

Z@A[)7(E$K2!67,/032!4!F67419!6736,45.1!;.1!B-25-21!5-2!+5039!.05,.=2!6+!=45-!.1!124367:@!#72!
+5039!363!7.5!36;;212756452!5-2!.05,.=2!F05!67,/032+!4!,.=<.+652!.;!=45-!473!124367:!+,.12+@XX!

\)B)9$ "8$ )4@7&(6"3E$K2! 36+567:06+-! F25B227! <16=419! 473! +2,.73419! 230,456.7@! K2! ;61+5!
,.7+0/523!5-2!.16:674/!+50362+!;.1!5-6+!67;.1=456.7@!%7!,4+2+!B-212!5-2!/2>2/!.;!230,456.7!B4+!
0732521=6723*! +503275+D! 4:2! B4+! 0+23! 67! ,.7R07,56.7! B65-! 67;.1=456.7! 4F.05! 230,456.7!
+9+52=+!;1.=!2A52174/!+.01,2+@X!!

*"@3(:>$ 637"5)$ 9)B)9E$K2! ;.//.B! 5-2! K.1/3! E47GD+! ,/4++6;6,456.7! .;! ,.075162+! 675.! ;.01!
67,.=2! :1.0<+]! /.B*! /.B21' =633/2*!0<<21=633/2*!473! -6:-' 67,.=2@!?-122! ,.075162+!67! .01!
+4=</2!</4,2!412!67!5-2!0<<21' =633/2! :1.0<]!E14Q6/*!L2A6,.!473!Y.05-!J;16,4@!c2=46767:!
,.075162+!412!-6:-' 67,.=2@!

WD7)''$5":(&96(>E$K2!0+2!3454!.7!4//' ,40+2!=.154/659!;1.=!5-2!K.1/3!L.154/659!&454+25@XN(K2!
;61+5!=.32/!=.75-/9!3245-+!67!5-2!9241+!WZ(Ci WZ()!4+!4!;07,56.7!.;!(W!=.75-+!6736,45.1+!473!
4!/67241!51273!67!9241!5-45!412!4//.B23!5.!>419!F9!,.07519]!!

!4)&(%'!#$ " 1# ) 2 3

!"

%&!

4#%!=.75-! ) 5#!9241!) 6#$!

K2!5-27!2A514,5!<1236,523!>4/02+!;1.=!5-6+!=.32/!;.1!5-2!<216.3!WZWZi WZW(*!B-6,-!B2!/4F2/!
!-78 9&:

#$$M7$;.1!,.07519*!(!;.1!56=2N@!`2A5*!B2!,4/,0/452!2A,2++!=.154/659!;1.=!.F+21>23!3245-+]!!

-#;-&&#$ "
!-78 9&#$

!-78 9&:
#$

%/ !

?-2!>4164F/2!B2!27521!675.!.01!474/9+6+!6+!4!,0=0/456>2!4>214:2!.;!2+56=4523!2A,2++!3245-+!
;1.=!L41,-!WZWZ!0756/!56=2$(!B-27!/241767:!B4+!=24+0123@!

\)3;(%$"8$'7%""9$79"'@:)'E$K2!.<21456.74/6Q2!+,-../!,/.+012+!4+!5-2!+-412!.;!56=2!M+541567:!67!
L41,-!WZWZN!5-45!+,-../+!-43!F227!,/.+23!0756/!/241767:!B4+!=24+0123@!#01!<16=419!+.01,2!

!
%%!d*6($+F9![G!KG9!T%.#.+5/9!BG!LG!V![*$%&9!@G!]21-()+*5(.!/(+5$!*=!+5M<%&$*5!'$G!2+$)(5-%!.%(&5+5/!+5!<&+6(&>!
(52!$%-*52(&>!$-4**.$N!L!5()1&(.!%A<%&+6%5)!21&+5/!)4%!3"X?;MQY!<(52%6+-!$-4**.!-.*$1&%$!+5!,D+)S%&.(52G!
?5)%&5()+*5(.!K*1&5(.!*=!:$>-4*.*/>!PR9!PRR_P`R!7IJIQ8G!
%&!]1&>2+-%G!]1&>#($%N!)4%!+5=*&6()+*5!2()(#($%!*5!%21-()+*5!$>$)%6$!+5!%1&*<%!7IJIQ8G!
%'!W(&.+5$F>9!LG!V!W*#(F9!;G!d&(-F+5/!%A-%$$!6*&)(.+)>!(-&*$$!-*15)&+%$!21&+5/!)4%!-*'+2MQY!<(52%6+-!D+)4!)4%!
D*&.2!6*&)(.+)>!2()($%)G!].+=%!QJ9!%RYOOR!7IJIQ8G!
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6+!5-2!a`^Y"#!+,-../!,/.+012+!3454F4+2@XO(K2!,.=</2=275!5-6+!67;.1=456.7!B65-!3454!;1.=!
5-2!aY!Y,-../!"/.+012!473!&6+547,2!H241767:!&454F4+2XF(5-45!4//.B+!0+!+.!2A514,5!+5452' /2>2/!
4>214:2+!;.1!+50362+!5-45!+4=</2!4!+67:/2!aY!+5452@!
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