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S&H&!'/6A7!:./$:&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&H!
S&S&!'6,>$7!+$,.)A:&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&S!
S&J&!'6,>$7!>$::$=:&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&J!
S&T&!'6,>$7!5$/#)A:&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&J!
S&F&!4)==$8/.)(:!-),!0)(1A!9$.0#/:!1(A!#.:/)=)07&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&T!
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J&H&!WA6=/!A$(:./7!1(A!1<6(A1(8$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&F!
J&S&!WA6=/!:.2$!1(A!:#$==!=.+!/#.8E($::&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&[!
J&J!'6<1A6=/!A$(:./7!1(A!1<6(A1(8$ &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&R!
J&T&!B$+,)A68/.>$!<$#1>.), &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&R!
J&F&!B$=1/.)(:#.+:!<$/9$$(!:#$==!A.5$(:.)(:!1(A!51/6,./7&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&U!

I<"-Q""<TS JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ W!
T&H&!4#1(0.(0!+)+6=1/.)(:&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&_!
T&S&!B$+,)A68/.)(!<.)=)07 &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& HG!
T&J&!W==$$!N--$8/!1(A!,$+,)A68/.>$!+)/$(/.1= &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& HH!
T&T&!X,)A68/.)(!)-!=1,>1$&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& HH!
T&F&!4)(:$,>1/.)(!,)=$!)-!N4\'X&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& HS!
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A3N2&!FJ!^(A$O!1(A!A$-.(./.)(:!6:$A!/)!?61(/.-7!0)(1A1=!51/6,./7!.(!?6$$(!8)(8#&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& HF&

A3N2&!DJ!!W<6(A1(8$!)-!1A6=/!?6$$(!8)(8#!9./#!-=1,$A!:#$==!=.+:!($1,!\$$!'/)8E.(0!^:=1(A!I-.:#$A!
1,$1K!1(A!L1,A$,.8E!L$==:!I51,.($!+,)/$8/$A!1,$1K!.(!/#$!NO651!417:3!@1#151:&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& H[&

A3N2&!Y&!!'#$==!=$(0/#!A1/1!-),!1A6=/!?6$$(!8)(8#!9./#!-=1,$A!:#$==!=.+:!($1,!\$$!'/)8E.(0!^:=1(A!1(A!
L1,A$,.8E!L$==:!.(!/#$!NO651!417:3!@1#151:&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& HR&

A3N2&![&!!'#$==!=.+!/#.8E($::!A1/1!-),!?6$$(!8)(8#!9./#!-=1,$A!:#$==!=.+:!($1,!\$$!'/)8E.(0!^:=1(A!1(A!
L1,A$,.8E!L$==:!.(!/#$!NO651!417:3!@1#151:&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& HU&

A3N2&!VJ!!W<6(A1(8$!)-!:6<1A6=/!?6$$(!8)(8#!ISGGU!7$1,!8=1::K!($1,!\$$!'/)8E.(0!^:=1(A!I-.:#$A!
1,$1K!1(A!L1,A$,.8E!L$==:!I51,.($!+,)/$8/$A!1,$1K!.(!/#$!NO651!417:3!@1#151:!.(!b6($cb6=7!SGHH&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& H_&

A3N2&!\J!!B$+,)A68/.)(!)<:$,>$A!1/!A6,.(0!SGHH!:6,>$7:!1/!\$$!'/)8E.(0!^:=1(A!I\'^K!1(A!
L1,A$,.8E!L$==:!ILLK3!NO651!417:&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& SG&

A3N2&!]J!!X$,8$(/10$!)-!0)(1A1=!A$>$=)+5$(/1=!+#1:$:!+,$:$(/!.(!/$:/$:!1(A!)>1,.$:!<7!:.2$!8=1::!
I55!=.+!/#.8E($::3!\"K!-),!51=$!IQK!1(A!-$51=$!IZK!8)(8#& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& SH&

A3N2&!^J!!X$,8$(/10$!)-!0)(1A1=!/.::6$!8)(/1.(.(0!0$,5!8$==:!+,$:$(/!.(!/$:/$:!1(A!)>1,.$:!<7!:.2$!
8=1::!I55!=.+!/#.8E($::3!\"K!-),!51=$!IQK!1(A!-$51=$!IZK!8)(8#& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& SS&
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:5(4!)*!Z59#$&(!

Z59#$&!F!_3`J!Q1+!)-!:/6A7!:./$:!.(!/#$!NO651!417:!)-!"#$!@1#151:!.(8=6A.(0!L1,A$,.8E!L$==:!
ILLK!.(!/#$!NO651!417:!\1(A!1(A!'$1!X1,E3!1(A!\$$!'/)8E.(0!^:=1(A!I\'^K& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& SJ&

Z59#$&!F!_N`J!!\$$!'/)8E.(0!^:=1(A!:/6A7!:./$ddddddddddddddddddddddddd&&&&&&&d&ddSJ!!

Z59#$&!F!_.`J!L1,A$,.8E!L$==:!:/6A7!:./$dddd&&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& SJ&

Z59#$&!DJ!M$(:./.$:!)-!1A6=/!?6$$(!8)(8#!($1,!\$$!'/)8E.(0!^:=1(A!1(A!L1,A$,.8E!L$==:3!NO651!
417:!.(!/#$!H__G:!1(A!.(!SGHH&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& ST&

Z59#$&!YJ!!X=)/:!)-!/)/1=!:#$==!=$(0/#!1(A!:#$==!=.+!/#.8E($::!-),!1A6=/!?6$$(!8)(8#!($1,!\$$!'/)8E.(0!
^:=1(A!1(A!L1,A$,.8E!L$==:&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& ST&

Z59#$&![J!!M$(:./.$:!)-!:6<1A6=/!?6$$(!8)(8#!IJ*7$1,!)=A!;6>$(.=$:e!SGGU!7$1,!8=1::K!($1,!\$$!
'/)8E.(0!^:=1(A!1(A!L1,A$,.8E!L$==:3!NO651!417:!.(!SGHH&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& SF&

Z59#$&!VJ!!W::)8.1/.)(!<$/9$$(!51/.(0!-,$?6$(87!.(!?6$$(!8)(8#!1(A!A$(:./7!)-!51/6,$!1A6=/:!
I:#$==!=.+!/#.8E($::!f!HG!55K!.(!:6,>$7:!8)(A68/$A!($1,!L1,A$,.8E!L$==:!A6,.(0!H__F!1(A!SGHH&&SF&

Z59#$&!\!_3`J!!W!51+!)-!:/6A7!:./$:!.(!"#$!@1#151:!:#)9.(0!L1,A$,.8E!L$==:3!9./#.(!/#$!NO651!
417:!\1(A!1(A!'$1!X1,E!IN4\'XK3!1(A!-.:#.(0!0,)6(A:!)-!/#$!@$,,7!^:=1(A:!1(A!W(A,):!^:=1(A& &&&&&&&& S[&

Z59#$&!\!_N`J!!\)0.:/.8!,$0,$::.)(!86,>$:!:#)9.(0!,$=1/.)(:#.+:!<$/9$$(!/#$!A$(:./7!)-!51/6,$!
1A6=/!?6$$(!8)(8#!I:#$==!=.+!/#.8E($::!f!HG!55K!1(A!/#$!+,)<1<.=./7!)-!)<:$,>.(0!51/.(0!<$#1>.),&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& S[!

Z59#$&!]J!B$=1/.)(:#.+!<$/9$$(!0)(1A!9$.0#/!1(A!:#$==!=$(0/#!-),!-$51=$!1(A!51=$!?6$$(!8)(8#!
8)==$8/$A!.(!/#$!NO651!417:!($1,!\$$!'/)8E.(0!^:=1(A!1(A!L1,A$,.8E!L$==:!.(!b6($cb6=7!SGHH&&&&&&&&& S[&

Z59#$&!^J!B$=1/.)(:#.+!<$/9$$(!0)(1A!9$.0#/!1(A!:#$==!=.+!/#.8E($::!-),!-$51=$!1(A!51=$!?6$$(!
8)(8#!8)==$8/$A!.(!/#$!NO651!417:!($1,!\$$!'/)8E.(0!^:=1(A!1(A!L1,A$,.8E!L$==:!.(!b6($cb6=7!SGHH&&
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& SR&

Z59#$&!WJ!!])(1A!9$.0#/:!:#)9(!1:!1!-6(8/.)(!)-!:#$==!=$(0/#!1(A!:#$==!=.+!/#.8E($::!-),!-$51=$!1(A!
51=$!?6$$(!8)(8#!8)==$8/$A!.(!/#$!NO651!417:!($1,!\$$!'/)8E.(0!^:=1(A!1(A!L1,A$,.8E!L$==:!.(!
b6($cb6=7!SGHH&& &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& SR&

Z59#$&!FE!_3`J!X$,8$(/10$!)-!0)(1A1=!A$>$=)+5$(/1=!+#1:$:!+,$:$(/!.(!/$:/$:!<7!:.2$!8=1::!I55!=.+!
/#.8E($::K!-),!51=$!8)(8#&!dddddddddddddddddddddddddddddddd&ddddddd&&SU!

Z59#$&!FE!_N`J!X$,8$(/10$!)-!0)(1A1=!A$>$=)+5$(/1=!+#1:$:!+,$:$(/!.(!)>1,.$:!<7!:.2$!8=1::!I55!
=.+!/#.8E($::K!-),!-$51=$!8)(8#ddddddddddddddddddddddddddddddddddddd&SU!

!

!

!
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=P=-QA<O=!"QKKH7R!

Z.$=A!9),E!8)(A68/$A!<7!4)556(./7!4)(8#!A6,.(0!SGHH!.(!/#$!NO651!417:!#1A!/#,$$!
+,.(8.+1=!0)1=:P!HK!/)!8)5+1,$!?6$$(!8)(8#!:/)8E:!($1,!L1,A$,.8E!L$==:!ILLK!.(!/#$!
8$(/$,!)-!/#$!NO651!417:!\1(A!1(A!'$1!X1,E!I+,)/$8/$A!-,)5!-.:#.(0K!1(A!($1,!\$$!'/)8E.(0!
^:=1(A!I\'^K!I-.:#$A!1,$1K!9./#!.A$(/.81=!:6,>$7:!51A$!A6,.(0!/#$!$1,=7!H__GC:e!SK!/)!
8)5+1,$!,$+,)A68/.>$!<$#1>.),!<7!?6$$(!8)(8#!($1,!LL3!\'^3!1(A!/#$!8)55$,8.1=!-.:#.(0!
0,)6(A:!($1,!:)6/#!W(A,):!^:=1(A!1(A!1/!/#$!:)6/#$,(!$A0$!)-!/#$!@$,,7!^:=1(A:e!1(A!JK!/)!
$O+=),$!,$=1/.)(:#.+:!<$/9$$(!8)(8#!:.2$!1(A!:#$==!=.+!/#.8E($::!I1(!.(A$O!)-!10$K!1(A!/#$.,!
,$+,)A68/.>$!51/6,./7&!

5:/*+)*+#8&;3./%)&*-#

"9$(/7!7$1,:!10)3!:6,>$7:!8)(A68/$A!.(!/#$!NO651!417:!:#)9$A!/#1/!/#$!A$(:./7!)-!1A6=/!
?6$$(!8)(8#!.(!/#$!:#1==)9!<1(E!#1<./1/!($1,!LL!IgFG!1A6=/:c#1K!91:!HR!/.5$:!#.0#$,!
/#1(!.(!1!-.:#$A!1,$1!($1,!\'^&!M.--$,$(8$:!.(!/#$!A$$+$,!:#$=-!$(>.,)(5$(/!IHG*JG!5!A$+/#K!
9$,$!1<)6/!-)6,!/.5$:!#.0#$,!.(!/#$!X1,E&!^A$(/.81=!-.$=A!:6,>$7:!.(!SGHH!:#)9$A!/#1/!/#$!
A$(:./7!)-!1A6=/!8)(8#!.(!/#$!<1(E!#1<./1/!)-!\'^!91:!>$,7!=)93!1:!$1,=.$,3!<6/!(65<$,:!)(!
/#$!.:=1(A!:#$=-!#1A!A$8=.($A!1=5):/!_Hh!=$1>.(0!()!>.1<=$!-.:#$,7&!M$:+./$!+,)/$8/.)(!1/!
LL3!<1(E!A$(:./.$:!A$8=.($A!<7![_h!/)!;6:/!H[!1A6=/:c#1&!L#.=$!/#$!:#$=-!+)+6=1/.)(!
A$8,$1:$A!)(=7![&Th3!/#$!)>$,1==!1A6=/!+)+6=1/.)(!1/!LL!.:!<$8)5.(0!)=A$,!I1:!.(A.81/$A!
<7!/#.8E$,!:#$==!=.+:K3!9#.8#!:#)9:!A$8=.(.(0!,$8,6./5$(/!)-!=1,>1=!8)(8#!/)!/#$!X1,E&!
4)(>$,:$=73!1A6=/:!1/!\'^!1,$!<$8)5.(0!7)6(0$,!I/#.(($,!=.+:K3!9#.8#!.:!/7+.81=!-),!1(7!
)>$,-.:#$A!+)+6=1/.)(&!"#$:$!:6,>$7:!,$+,$:$(/!;6:/!/9)!:+$8.-.8!1,$1:!.(!/#$!NO651!417:3!
<6/!./!.:!8=$1,!/#1/!?6$$(!8)(8#!+)+6=1/.)(:!#1>$!A$8=.($A!+,$8.+./)6:=7!:.(8$!/#$!H__G:3!
1(A!/#1/!$>$(!/#$!8)(8#!.(:.A$!1!=1,0$!+,)/$8/$A!1,$1!=.E$!/#$!NO651!417:!\1(A!1(A!'$1!
X1,E!1,$!>6=($,1<=$!/)!-.:#.(0!/#1/!)886,:!)6/:.A$!/#$!,$:$,>$&!W!:.(0=$!51,.($!,$:$,>$!.(!
.:)=1/.)(!81(()/!.(A$-.(./$=7!8)(:$,>$!1!:+$8.$:!:6<;$8/!/)!#$1>7!-.:#.(0!.(!/#$!:6,,)6(A.(0!
91/$,:&!W!($/9),E!)-!,$:$,>$:!1(A!:6<:/1(/.1==7!,$A68$A!-.:#.(0!5),/1=./7!9.==!<$!,$?6.,$A!
-),!:6:/1.(1<=$!#1,>$:/!)-!?6$$(!8)(8#!.(!"#$!@1#151:&!

<";9&03'%)="#>":/=)&9#

^(!SGHH3!A$(:./.$:!)-!1A6=/!8)(8#!($1,!\'^!#1A!A$8=.($A!/)!1!=$>$=!9#$,$!,$+,)A68/.>$!
<$#1>.),!.:!()9!,1,$&!Y(=7!J!51/.(0!+1.,:!9$,$!)<:$,>$A!.(!S!9$$E:!)-!A1.=7!-.$=A!:6,>$7:!
I=$::!/#1(!Hh!)-!1A6=/:!)<:$,>$AK&!"#.:!#$=+:!/)!$O+=1.(!/#$!+,$8.+./)6:!A$8=.($!.(!/#$!1A6=/!
8)(8#!+)+6=1/.)(!($1,!\'^!)>$,!/#$!=1:/!SG!7$1,:&!W/!LL3!,$+,)A68/.)(!.:!:/.==!8)55)(3!1(A!
_&Uh!)-!1A6=/:!.(!/#$!:#$=-!,$+,)A68/.>$!0,)6(A:!9$,$!51/.(0&!Q1/.(0!-,$?6$(8.$:!9$,$!
=)9$,!.(!/#$!#$1>.=7!-.:#$A!8)55$,8.1=!0,)6(A:!i!F&_h!)-!1A6=/:!.(!/#$!@$,,7!^:=1(A:!-.:#.(0!
0,)6(A!1(A!)(=7!S&Th!.(!/#$!:)6/#$,(!W(A,):!0,)6(A:&!

D)!51/.(0!91:!)<:$,>$A!.(!1(7!)($!8)6(/!9#$,$!1A6=/!A$(:./7!91:!=$::!/#1(!TR!
1A6=/:c#13!8)(-.,5.(0!/#$!$1,=.$,!:/6A7!1/!LL!/#1/!1<)6/!FG!1A6=/:c#1!.:!/#$!<1,$!
5.(.565!-),!,$+,)A68/.)(&!'6<:/1(/.1==7!#.0#$,!A$(:./.$:!1,$!,$?6.,$A!/)!+,)>.A$!1!#.0#!
+,)<1<.=./7!)-!51/.(0&!"#$!6(-.:#$A!LL!:./$!#1A!=1,0$,!1(A!)=A$,!8)(8#3!1(A!51/.(0!
-,$?6$(87!.(8,$1:$A!,1+.A=7!9./#!1A6=/!A$(:./7&!D.($/7!+$,8$(/!+,)<1<.=./7!)-!51/.(0!
)886,,$A!1/!HGG!1A6=/:c#1&!j)9$>$,3!51/.(0!-,$?6$(8.$:!.(8,$1:$A!5),$!:=)9=7!9./#!
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A$(:./7!)(!/#$!-.:#.(0!0,)6(A:&!D.($/7!+$,8$(/!+,)<1<.=./7!)-!51/.(0!,$?6.,$A!FRG!1(A!JFG!
1A6=/:c#13!,$:+$8/.>$=73!.(!/#$!@$,,7!^:=1(A:!1(A!W(A,):&!"#$:$!>$,7!#.0#!A$(:./.$:!9$,$!
,1,$!1/!/#$!/9)!-.:#.(0!0,)6(A:!1(A!/#$!A$(:./7!$--$8/!$O+=1.(:!=)9!51/.(0!-,$?6$(8.$:!
)<:$,>$A!/#$,$&!j.0#$,!A$(:./.$:!,$?6.,$A!-),!:688$::-6=!51/.(0!.(!/#$!-.:#$A!1,$1:!9$,$!
1::)8.1/$A!9./#!(65$,.81=!A)5.(1(8$!<7!:51==3!/#.8E*:#$==$A!1A6=/:!81==$A!k:15<1l!8)(8#&!
"#.:!+)+6=1/.)(!)-!>$,7!:51==!1A6=/:!I1>$,10.(0!;6:/!H[!85!.(!/#$!@$,,7!^:=1(A:K!517!,$:6=/!
-,)5!:$=$8/.)(!.5+):$A!<7!-.:#.(0!+,$::6,$&!\)9!51/.(0!-,$?6$(8.$:!)<:$,>$A!)(!/#$!
-.:#.(0!0,)6(A:!:600$:/!/#1/!/#):$!+)+6=1/.)(:!1,$!()/!<$.(0!#1,>$:/$A!1/!:6:/1.(1<=$!
=$>$=:&!

<";9&03'%)="#8&%"*%)/.#/*0#$:"..#?:)'(*"--#

"#$!9$.0#/:!)-!1A6=/!51=$!1(A!-$51=$!?6$$(!8)(8#!.(8,$1:$A!.(!A.,$8/!+,)+),/.)(!9./#!
:#$==!=$(0/#!1(A!9./#!:#$==!=.+!/#.8E($::!I/#1/!.:3!0)(1A!:.2$!.(8,$1:$A!9./#!<)/#!8)(8#!:.2$!
1(A!10$K&!].>$(!/#$.,!:51==!:.2$3!k:15<1l!8)(8#!18/61==7!#1>$!1<)6/!)($*?61,/$,!/#$!
,$+,)A68/.>$!+)/$(/.1=!)-!=1,0$,!8)(8#!8#1,18/$,.2.(0!/#$!+,)/$8/$A!+)+6=1/.)(!($1,!LL&!
"#.:!517!#$=+!/)!$O+=1.(!/#$!=)9!,$+,)A68/.>$!,1/$:!.(!/#$!-.:#.(0!0,)6(A:3!1(A!-),$/$==!/#$!
-1.=6,$!)-!/#):$!+)+6=1/.)(:&!

W(1=7:.:!)-!0)(1A!/.::6$:!-,)5!?6$$(!8)(8#!8)==$8/$A!A6,.(0!/#$!:+19(.(0!:$1:)(!SGHH!
:#)9$A!/#1/!5):/!51=$!8)(8#!A)!()/!,$18#!:$O61=!51/6,./7!6(/.=!/#$.,!:#$==!=.+!/#.8E($::!
,$18#$:!HG!55!I5),$!/#1(!JcU!.(8#K&!Q):/!-$51=$:!9$,$!()/!:$O61==7!51/6,$!6(/.=!:#$==!=.+!
/#.8E($::!91:!HF!55!I5),$!/#1(!HcS!.(8#K&!"#$:$!($9!-.(A.(0:3!8)6+=$A!9./#!E()9(!
0,)9/#!,1/$:!)-!/#$!:#$==!-=1,$3!.(A.81/$!/#1/!8)(8#!A)!()/!,$+,)A68$!-),!1/!=$1:/!)($!7$1,!
1-/$,!/#$!:#$==!=.+!<$0.(:!/)!-),5&!"#6:3!/#.(*=.++$A!8)(8#3!=$01=!-),!#1,>$:/!.(!"#$!@1#151:3!
1,$!$--$8/.>$=7!;6>$(.=$:!1(A!()/!+1,/!)-!/#$!,$+,)A68/.>$!+)+6=1/.)(&!^(-),51/.)(!-,)5!
1,)6(A!/#$!41,.<<$1(!,$0.)(!8)(-.,5:!/#1/!7)6(0!8)(8#!:#)6=A!()/!<$!#1,>$:/$A&!

5&*'.3-)&*-#

• 4)(8#!A$(:./.$:!1,$!A$8,$1:.(0!.(!8)55$,8.1==7!-.:#$A!1,$1:!/)!=$>$=:!/#1/!9.==!()/!
:6:/1.(!/#$!+)+6=1/.)(:&!Z.:#.(0!0,)6(A:!.(!/#$!@$,,7!^:=1(A:3!W(A,):!^:=1(A!1(A!
($1,!\$$!'/)8E.(0!^:=1(A!1==!:#)9!$>.A$(8$!-),!8)==1+:.(0!+)+6=1/.)(:&!

• 4)(8#!A$(:./.$:!1/!L1,A$,.8E!L$==:!#1>$!A$8,$1:$A![_h!)(!/#$!:#1==)9!<1(E!1(A!
JFh!)>$,1==!A6,.(0!/#$!=1:/!/9)!A$81A$:&!W=/#)60#!/#$!X1,E!+,)/$8/:!$O.:/.(0!8)(8#3!
/#$,$!.:!()/!:6--.8.$(/!,$8,6./5$(/!-,)5!)6/:.A$!/#$!+,)/$8/$A!1,$1!/)!51.(/1.(!
8)(8#!+)+6=1/.)(:!9./#.(!/#$!X1,E3!1(A!-6,/#$,!A$8=.($!.:!$O+$8/$A!9./#)6/!8#1(0$:!
.(!-.:#$,7!51(10$5$(/!+)=.8.$:3!$:+$8.1==7!,$A68$A!#1,>$:/&!

• m6$$(!8)(8#!+)+6=1/.)(:!1,$!,1+.A=7!A$8=.(.(0!<$=)9!/#$!8,./.81=!/#,$:#)=A:!-),!
,$+,)A68/.)(!1(A!/#$7!1,$!<$.(0!#1,>$:/$A!<$-),$!:$O61=!51/6,./7&!

• NO+$,.$(8$!.(!Z=),.A1!1(A!)/#$,!41,.<<$1(!,$0.)(:!:#)9:!/#1/!,$8)>$,7!)-!8)(8#!
+)+6=1/.)(:!.:!>$,7!:=)9!1-/$,!/#$7!-1==!<$=)9!/#):$!/#,$:#)=A:&!B$=$1:$:!)-!#1/8#$,7*
,$1,$A!8)(8#!.(!Z=),.A13!Q$O.8)3!X6$,/)!B.8)3!1(A!"#$!@1#151:!#1>$!()/!<$$(!
:688$::-6=!.(!,$<6.=A.(0!:/)8E:3!1(A!(1/6,1=!+)+6=1/.)(:!1(A!+)+6=1/.)(!:/,68/6,$:!
($$A!/)!<$!8)(:$,>$A&
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!

<SA7TIQ-A<TS!

FJFJ!Z).#(!)*!(4#6'!

"#$!NO651!417:!\1(A!1(A!'$1!X1,E!IN4\'XK3!$:/1<=.:#$A!.(!H_FU3!.:!/#$!)=A$:/!51,.($!
+,)/$8/$A!1,$1!IQXWK!.(!"#$!@1#151:&!"#$!X1,E!.:!,$=1/.>$=7!=1,0$!ITF[!E5SK3!$(8=):.(0!1!
TG*E5!=)(0!:$8/.)(!)-!/#$!NO651!417:!.:=1(A!8#1.(&!^/!8)>$,:!/#$!$(/.,$!.:=1(A!:#$=-!)(!/#$!
$1:/!1(A!1!<,)1A!:$8/.)(!)-!:#1==)9!<1(E!/)!/#$!9$:/!)-!/#$!.:=1(A:&!N4\'X!.:!1!()*/1E$!
51,.($!-.:#$,7!,$:$,>$!/#1/!:6++),/:!=1,0$!;6>$(.=$!1(A!1A6=/!+)+6=1/.)(:!)-!$8)()5.81==7!
.5+),/1(/!:+$8.$:!.(8=6A.(0!=1,0$!0,)6+$,:3!:+.(7!=)<:/$,!I!"#$%&'$()"'*$(K3!1(A!?6$$(!
8)(8#!I+,'-./$()*&*"(K!IM1#=0,$(3!SGGTK&!Z.:#$,7!,$:)6,8$:!.(!/#$!X1,E!#1A!)(=7!5)A$:/!
+,)/$8/.)(!A6,.(0!/#$!$1,=.$:/!7$1,:3!<6/!.(!H_U[!/#$!X1,E!91:!51A$!1(!)--.8.1=!()*/1E$!2)($!
1(A!+,)/$8/.)(!.(8,$1:$A!0,1A61==7!9./#!1!=)81=!91,A$(!1(A!.(8,$1:$A!$(-),8$5$(/!
I4#.1++)($!n!'$1=$73!SGGGK&!W/!+,$:$(/3!/#$!X1,E!.:!+,)/$8/$A!9./#!1!-=$$/!)-!:51==!<)1/:!1(A!
+$,51($(/!+,$:$(8$!)-!/#$!B)71=!@1#15.1(!M$-$(:$!Z),8$&!

^(!H__T3!'/)($,!n!B17!IH__[K!:6,>$7$A!1A6=/3!;6>$(.=$3!1(A!=1,>1=!:/10$:!-),!?6$$(!
8)(8#!1/!L1,A$,.8E!L$==:!ILLK!.(!/#$!8$(/$,!)-!/#$!X1,E!-),!A.,$8/!8)5+1,.:)(!9./#!
:6,>$7:!8)(A68/$A!J!7$1,:!$1,=.$,!($1,!/#$!5)A$,1/$=7!-.:#$A!91/$,:!)-!\$$!'/)8E.(0!^:=1(A!
I\'^K!RG!E5!:)6/#&!"#$7!8)(8=6A$A!/#1/!A$(:./.$:!)-!1A6=/:!)(!/#$!:#1==)9!<1(E!1,)6(A!LL!
9$,$!JH!/.5$:!#.0#$,!/#1(!A$(:./.$:!.(!8)5+1,1<=$!#1<./1/:!9./#!5)A$,1/$!-.:#.(0!+,$::6,$!
($1,!I\'^K!1(A!/#1/!/#$!X1,E!91:!k=1,0$!$()60#!/)!+,)/$8/!1!=1,0$!,$+,)A68/.>$!:/)8E!)-!
?6$$(!8)(8#!.(!1(!6(A.:/6,<$A!#1<./1/!9#$,$!+#7:.81=!)8$1()0,1+#.8!-$1/6,$:!8)(8$(/,1/$!
8)5+$/$(/!=1,>1$!1(A!$O+),/!/#$5!/)!A)9(:/,$15!(6,:$,.$:!1(A!-.:#.(0!0,)6(A:&l!!
'6<:$?6$(/!)8$1()0,1+#.8!)<:$,>1/.)(:!1(A!=1,>1=!:6,>$7:!.(!/#$!H__G:!,$:6=/$A!.(!/#$!
8)(8=6:.)(!/#1/!N4\'X!.:!1(!.5+),/1(/!:)6,8$!)-!=1,>1$!-),!<)/#!?6$$(!8)(8#!I'/)($,!$/!1=&3!
H__UK!1(A!:+.(7!=)<:/$,!I\.+8.6:!$/!1=&3!H__RK&!j)9$>$,3!<)/#!'/)($,!n!B17!IH__[K!1(A!
4#.1++)($!n!'$1=$7!ISGGGK!91,($A!/#1/!/#$!51,.($!,$:)6,8$:!.(:.A$!N4\'X!+,)<1<=7!
A$+$(A!6+)(!=1,>1=!/,1(:+),/!-,)5!6+*86,,$(/!1,$1:3!1(A!/#1/!/#$!,$:$,>$!5.0#/!()/!<$!
:688$::-6=!.(!.:)=1/.)(&!!

"#.:!:/6A7!91:!8)(A68/$A!/)!/$:/!-),!+)::.<=$!8#1(0$:!.(!/#$!A$(:./73!1<6(A1(8$3!1(A!
+)+6=1/.)(!:/,68/6,$!)-!?6$$(!8)(8#!.(!/#$!/9)!+,$>.)6:=7!:6,>$7$A!=)81/.)(:!1/!LL!1(A!
\'^!.(!/#$!NO651!417:&!N5+#1:.:!91:!+=18$A!6+)(!/#$!10$!:/,68/6,$!1(A!,$+,)A68/.>$!
+)/$(/.1=!)-!/#$!1A6=/!8)5+)($(/!1(A!$>1=61/.(0!/#$!=.E$=.#))A!)-!1!:$=-*:6:/1.(.(0!
+)+6=1/.)(!.(!/#$!N4\'X&!
!

K=AUTI"!

DJFJ!"4#6'!(54&(!

'6,>$7:!9$,$!8)(A68/$A!1/!/9)!:./$:!.(!/#$!NO651!417:!.(!SGHH!IZ.0&!HI1KK3!,$+$1/.(0!
:6,>$7:!/#1/!9$,$!8)(A68/$A!<7!'/)($,!1(A!B17!IH__[K!.(!/#$!$1,=7!H__G:&!"#.:!.:=1(A!
0,)6+!8)5+,.:$:!1!8#1.(!)-!1<)6/!HGG!:51==!.:=1(A:!,6((.(0!:)6/#$1:/!/)!(),/#9$:/!.(!/#$!
8$(/,1=!@1#151:&!"#$!.:=1(A:!1,$!<)6(A$A!<7!/#$!A$$+!NO651!')6(A!)(!/#$!$1:/!1(A!/#$!
],$1/!@1#151!@1(E!)(!/#$!9$:/&!"#$!:#1==)9!<1(E!$(>.,)(5$(/!.:!8)>$,$A!9./#!:1(A!1(A!
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:$10,1::!I+,.51,.=7!01"%"((&"),2(,$3&#$.K&!M$+/#:!)>$,!/#$!<1(E!1,$!/7+.81==7!H*J!5!1/!
5$1(!=)9!91/$,!I/.A1=!,1(0$!o!pH&G!5K3!9./#!A$$+$,!/.A1=!8#1(($=:!I/)![!5!A$+/#K!<$/9$$(!
/#$!.:=1(A:!1(A!,6((.(0!)(/)!/#$!<1(E!I:$$!'/)($,!$/!1=&3!H__[K&!"#$!>1:/!51;),./7!)-!?6$$(!
8)(8#!;6>$(.=$:!)886,!)(!/#$!<1(E!.(!:+$8.-.8!(6,:$,7!=)81/.)(:!9#.8#!/$(A!/)!<$!.(!A.,$8/!
1::)8.1/.)(!9./#!/#$!/.A1=!8#1(($=:!9#$,$!=1,>1$!1,$!8)(8$(/,1/$A!1(A!9#$,$!/#$,$!.:!1(!
1<6(A1(8$!)-!518,)1=01=!-))A:!1::)8.1/$A!9./#!/#$!:$10,1::$:!I'/)($,3!SGGJK&!W==!1=)(0!/#$!
NO651!417:3!/#$!.:=1(A!:#$=-!$O/$(A:!H*J!E5!)--:#),$!-,)5!=1(A!/)!1!:/$$+!:#$=-!$A0$!
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?6$$(!8)(8#!.(!/#$!/9)!:/6A7!:./$:!-),!A.,$8/!8)5+1,.:)(!9./#!'/)($,!n!B17!IH__[K&!
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Q1,.($!B$:$1,8#!4$(/$,!51++$A!(6,:$,.$:!.(!/#$!>.8.(./7!)-!\'^!)>$,!1(!U*7$1,!+$,.)A!
I'/)($,3!SGGJK&!!")!0160$!/#$!86,,$(/!$O/$(/!)-!/#,$$!)-!/#$:$!#.:/),.8!(6,:$,.$:!.(!/#$!:/6A7!
1,$1!1/!\'^!1(A!-.>$!(6,:$,7!1,$1:!.(!1(A!)6/:.A$!)-!/#$!:/6A7!1,$1!1/!LL3!1!,$-.($A!0,.A!)-!
/,1(:$8/!=.($:!91:!/)9$A!)>$,!$18#!1,$1!/)!=)81/$!(6,:$,7!+)+6=1/.)(:!)-!;6>$(.=$:&!!

WA6=/!8)(8#!9$,$!5$1:6,$A!-),!:#$==!=$(0/#!1(A!:#$==!=.+!/#.8E($::&!W/!\'^3!9#$,$!1A6=/:!
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9$,$!1=:)!)<:$,>$A!6+)(!)881:.)(3!<6/!8)6(/:!9$,$!()/!?61(/./1/.>$!<$816:$!/#$!51::$:!
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9$.0#/:!,$=1/.>$!/)!/)/1=!:)-/!<)A7!9$.0#/!I+,)+),/.)(!)-!:)-/!/.::6$K&!'$8)(A3!:15+=$:!)-!/#$!
0)(1A:!9$,$!+,$:$,>$A!-),!#.:/)=)0.81=!$O15.(1/.)(!/)!$>1=61/$!/#$!18/61=!,$+,)A68/.>$!
51/6,./7!I),!,$1A.($::K!)-!/#$!/.::6$:&!

Q$/#)A:!-),!A.::$8/.(0!1(A!5$1:6,.(0!0)(1A!9$.0#/:!-),!<)/#!51=$:!1(A!-$51=$:!9$,$!
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A.0$:/.>$!0=1(A&!M6,.(0!/#$!+,)8$::3!9$.0#/:!9$,$!/1E$(!-),!/#$!9#)=$!1(.51=!I.(8=6A.(0!
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:#$==!=.+!/#.8E($::$:!,1(0.(0!-,)5!S!/)!TS!553!9$,$!+,$+1,$A!-),!$O15.(1/.)(&!!W-/$,!1/!
=$1:/!R!A17:!.(!-),51=.(3!/#$!:15+=$:!9$,$!/,1(:-$,,$A!/)!RGh!$/#1()=!1(A!:#.++$A!/)!M,&!
D1(87!@,)9(*X$/$,:)(!1/!/#$!%(.>$,:./7!)-!')6/#$,(!Q.::.::.++.!-),!1(1=7:.:&!"#$(3!/#$!
/.::6$:!9$,$!=)1A$A!.(/)!1(!16/)51/.8!/.::6$!+,)8$::),!I'#1(A)(!j7+$,8$(/$,!sXK!-),!
A$#7A,1/.)(3!8=$1,.(03!1(A!+1,1--.(!.(-.=/,1/.)(&!!".::6$:!9$,$!$5<$AA$A!.(!X1,1+=1:/!X=6:!
1(A!:$8/.)($A!1/!T!5.8,)5$/$,:!9./#!1!,)/1,7!5.8,)/)5$&!!"9)!:$,.1=!:$8/.)(:!-,)5!$18#!
/.::6$!:15+=$!9$,$!5)6(/$A!)(!0=1::!:=.A$:3!1==)9$A!/)!A,7!)>$,(.0#/3!1(A!:/1.($A!9./#!
#$51/)O7=.(*H!1(A!$):.(!t&!!W!A$/1.=$A!#.:/)=)0.81=!.(:+$8/.)(!)-!$18#!:15+=$!91:!51A$!/)!
1::$::!/#$!:/10$!)-!0)(1A1=!51/6,./7!1(A!/#$!+$,8$(/10$!)-!015$/)0$(.8!/.::6$&!!N18#!
1(.51=!91:!0.>$(!1!:8),$!-,)5!G!/)!F!/)!?61(/.-7!51/6,./7!I"1<=$!HK&!!^(!1AA./.)(3!/#$!
+$,8$(/10$!)-!)>1,.1(!),!/$:/.86=1,!/.::6$!+,$:$(/!91:!>.:61==7!$:/.51/$A!<7!6:.(0!/#$!
-)==)9.(0!.(A$O!IqSFh3!SF*FGh3!FH*RFh3!1(A!gRFhK&!

!

7="Q:A"!

YJFJ!H6#24!6&,(54'!3,6!3N#,63,.&!

M6,.(0!/#$!SGHH!:6,>$7:!;6:/!SUG!1A6=/!8)(8#!9$,$!)<:$,>$A!.(!($1,=7!HGG!E5!)-!
/,1(:$8/!=.($:!1/!\'^&!L#.=$!/#$!1>$,10$!A$(:./7!)-!1A6=/!8)(8#!91:!:)5$9#1/!#.0#$,!)(!/#$!
<1(E!.(!SGHH!IF&RUc1A6=/:c#1K!/#1(!.(!H__H!IJ&H[c1A6=/:c#1K!I"1<=$!Se!Z.0&!SK3!/#$!
A.--$,$(8$!91:!()/!:/1/.:/.81==7!:.0(.-.81(/!F&!^(!:/,)(0!8)(/,1:/!9./#!/#$!+1//$,(!)<:$,>$A!.(!
H__H3!A$(:./7!>1=6$:!)(!/#$!\'^!.:=1(A!:#$=-!.(!SGHH!9$,$!=)9$,!/#1(!/#):$!)(!/#$!<1(E3!
$O8$+/!-),!/#$!A$$+$:/!A$+/#!.(/$,>1=!ISG!*!SF!5K3!1(A!/#$!$--$8/:!)-!:6,>$7!7$1,!9$,$!#.0#=7!
:.0(.-.81(/&!"#$!5):/!()/1<=$!A$8=.($:!.(!8)(8#!A$(:./7!1(A!1<6(A1(8$!)886,,$A!.(!/#$!
A$+/#!,1(0$!)-!HG!*!SG!5!9#$,$!A$(:./.$:!9$,$!#.0#$:/!.(!H__H!I"1<=$!SK&!

^(!/#$!H__GC:3!A$(:./7!)-!1A6=/!8)(8#!)(!/#$!LL!<1(E!91:!pHR!/.5$:!#.0#$,!/#1(!/#1/!
1/!\'^&!"#$!A.--$,$(8$!91:!:6<:/1(/.1==7!=)9$,!.(!SGHH!IS&_!/.5$:K&!"#.:!)886,,$A!<$816:$!)-!
/#$!:51==!<6/!.(:.0(.-.81(/!.(8,$1:$!1/!\'^!1(A!1!=1,0$!I[_hK!A$8,$1:$!.(!/#$!A$(:./7!1(A!
(65<$,:!)-!8)(8#!1/!LL!I"1<=$!SK&!%(=.E$!/#$!:51==!8#1(0$!1/!\'^!<1(E3!/#$!A$8,$1:$!.(!
A$(:./7!)(!/#$!LL!<1(E!91:!#.0#=7!:.0(.-.81(/&!

'6,>$7:!8)(A68/$A!)(!/#$!LL!:#$=-!:#)9$A!/#1/!A$(:./.$:!/#$,$!<)/#!.(8,$1:$A!1(A!
A$8,$1:$A!<$/9$$(!H__T!1(A!SGHH3!A$+$(A.(0!6+)(!/#$!A$+/#!.(/$,>1=!I"1<=$!SK&!!
j)9$>$,3!1/!A$+/#!.(/$,>1=:!9#$,$!1A6=/!8)(8#!#1A!<$$(!+1,/.86=1,=7!1<6(A1(/!.(!H__T3!
:68#!1:!HG!i!SF!53!A$(:./.$:!A$8=.($A!:6<:/1(/.1==7!1(A!/#$!)>$,1==!:#$=-!+)+6=1/.)(!
A$8,$1:$A!1<)6/![h&!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1 Statistical details associated with the Results section will be provided by the senior author upon request. 



 

!"#$%&'%()&*+,-./& ;& '-$$#10/(&'-123&4566&

^(!SGHH3!/#$!A$(:./7!)-!1A6=/!8)(8#!.(!/#$!:#$=-!$(>.,)(5$(/!91:!1<)6/!SU!/.5$:!#.0#$,!
1/!LL!IU_&U!1A6=/:c#1K!/#1(!1/!\'^!IJ&S!1A6=/:c#1K!8)(:.A$,.(0!/#$!$(/.,$!:#$=-!1,$1:!1/!
$18#!:./$!I"1<=$!SK&!"#$!)>$,1==!A.--$,$(8$!.(!A$(:./7!91:!#.0#=7!:.0(.-.81(/!1:!91:!/#$!
A.--$,$(8$!1/!$>$,7!8)5+1,1<=$!A$+/#!.(/$,>1=&!!"#.:!,$+,$:$(/:!1!:6<:/1(/.1=!8#1(0$!-,)5!
/#$!H__GC:!9#$(!/#$!A.--$,$(8$!<$/9$$(!LL!I_[&G!1A6=/:c#1K!1(A!\'^!IJT&F!1A6=/:c#1K!.(!
)>$,1==!1A6=/!A$(:./7!.(!:#$=-!#1<./1/!91:!;6:/!S&U!/.5$:&!4)(:.A$,.(0!1==!#1<./1/:!/)0$/#$,!
I<1(E!1(A!:#$=-K3!1>$,10$!A$(:./7!)-!1A6=/!8)(8#!91:!F&G!/.5$:!#.0#$,!1/!LL!/#1(!\'^!.(!
H__GC:!1(A!_&T!/.5$:!#.0#$,!1/!LL!.(!SGHH&!

"#$!)>$,1==!+)+6=1/.)(!$:/.51/$!-),!1A6=/!8)(8#!1/!\'^!A$8=.($A![F&Rh!-,)5!H__H!/)!
SGHH!I"1<=$!SK&!L#$,$1:!5):/!)-!/#$!1A6=/:!IUF&[hK!9$,$!-)6(A!$1:/!)-!/#$!.:=1(A!.(!/#$!
:#$=-!$(>.,)(5$(/!.(!H__H3!/#$!+1//$,(!91:!,$>$,:$A!.(!SGHH!9#$(!;6:/!SJ&Jh!)-!/#$!1A6=/:!
9$,$!=)81/$A!)(!/#$!:#$=-&!"#.:!)886,,$A!+,.51,.=7!<$816:$!/#$!:#$=-!+)+6=1/.)(!A$8=.($A!
_G&Rh&!W/!LL!1A6=/!+)+6=1/.)(:!A$8=.($A!JF&Gh3!9./#!5):/!)-!/#$!8#1(0$!)886,,.(0!)(!/#$!
:#1==)9!<1(E!9#$,$!1A6=/!8)(8#!(65<$,:!#1A!A$8,$1:$A![_&Hh&!

YJDJ!H6#24!(5a&!3,6!(/&22!251!4/5.;,&((!

"#$!:#$==!=$(0/#:!)-!1A6=/!?6$$(!8)(8#!9$,$!:#),/$,!.(!/#$!<1(E!$(>.,)(5$(/!/#1(!)(!
/#$!.:=1(A!:#$=-!1/!\'^!1(A!LL!A6,.(0!<)/#!$1,=7!1(A!,$8$(/!:6,>$7:!I"1<=$!JK3!1=/#)60#!/#$!
<1(E*:#$=-!A.--$,$(8$!91:!,$=1/.>$=7!:51==!1/!LL!.(!SGHH&!')5$!1++1,$(/!8#1(0$:!.(!
1>$,10$!:#$==!=$(0/#!)886,,$A!<$/9$$(!:6,>$7!7$1,:&!W/!\'^3!/#$!=1,0$:/!.(/$,*7$1,!
A.--$,$(8$!91:!)<:$,>$A!.(!:#$=-!$(>.,)(5$(/3!9#$,$!1A6=/!8)(8#!.(!/#$!SGHH!:6,>$7:!9$,$!
[*55!=1,0$,!/#1(!/9)!A$81A$:!$1,=.$,3!<6/!/#$!A.--$,$(8$!91:!()/!:/1/.:/.81==7!:.0(.-.81(/&!
^(/$,*7$1,!A.--$,$(8$!)(!/#$!\'^!<1(E!91:!$>$(!:51==$,!IJ!55K&!W/!LL3!1!HS!55!.(8,$1:$!
.(!1>$,10$!:#$==!=$(0/#!)<:$,>$A!.(!<1(E!$(>.,)(5$(/!<$/9$$(!H__T!1(A!SGHH!91:!#.0#=7!
:.0(.-.81(/3!<6/!/#$!:51==!.(8,$1:$!IS55K!.(!:#$=-!$(>.,)(5$(/!91:!()/&!

'#$==!=.+!/#.8E($::!>1,.$A!<)/#!:+1/.1==7!1(A!/$5+),1==7!)>$,!/#$!/9)!:6,>$7!:./$:!
I"1<=$!TK&!4)(8#!9./#!/#$!/#.(($:/!:#$==:!)886,,$A!.(!/#$!<1(E!$(>.,)(5$(/!1/!\'^!9./#!
5$1(!>1=6$:!<$/9$$(!_!1(A!HG!55!A6,.(0!/#$!/9)!:6,>$7!7$1,:&!'#$==:!9$,$!/#.8E$,!)(!/#$!
\'^!.:=1(A!:#$=-3!1(A!1(1=7:.:!)-!>1,.1(8$!:#)9$A!/#1/!:#$==:!5$1:6,$A!.(!SGHH!9$,$!
:.0(.-.81(/=7!/#.(($,!I5$1(!o!SH!55K!/#1(!/#):$!5$1:6,$A!.(!H__H!I5$1(!o!SU!55K&!W!
:.5.=1,!1(1=7:.:!1/!LL!,$>$1=$A!1!A.--$,$(/!+1//$,(&!'#$==!=.+!/#.8E($::!.(8,$1:$A!-,)5!H__T!
/)!SGHH3!+1,/.86=1,=7!)(!/#$!<1(E3!9#$,$!1>$,10$!=.+!/#.8E($::!.(8,$1:$A!<7!_!55&!"#$!7$1,!
A.--$,$(8$:!9$,$!:.0(.-.81(/!-),!8)(8#!-,)5!/#$!<1(E!1(A!/#$!:#$=-!#1<./1/:&!

M.--$,$(8$:!.(!:#$==!=$(0/#!1(A!=.+!/#.8E($::!<$/9$$(!/#$!<1(E!1(A!:#$=-!#1<./1/:!1(A!
<$/9$$(!=.>.(0!1(A!A$1A!8)(8#!1/!$18#!)-!/#$!/9)!:./$:!1,$!$>.A$(/!.(!/#$!:81//$,+=)/:!
:#)9(!.(!Z.0&!J&!'#$==:!)-!A$1A!8)(8#!-)6(A!)(!/#$!.:=1(A!:#$=-!#1A!1>$,10$!=$(0/#:!.(!
,1(0$:!:.5.=1,!/)!/#$!=.>.(0!1A6=/!8)(8#!1/!$18#!)-!/#$!/9)!:./$:&!j)9$>$,3!/#$!1>$,10$!:#$==!
/#.8E($::!-),!A$1A!8)(8#!IJJ!55e!'M!o!Te!,1(0$!o!SJ!*!THK!91:!:.0(.-.81(/=7!#.0#$,!/#1(!
/#1/!-),!=.>.(0!1A6=/:!1/!\'^!9#.8#!1>$,10$A!;6:/!SH!55!I"1<=$!JK&!"#$!A.--$,$(8$!1/!LL!
91:!5.(),3!9./#!1!5$1(!)-!JG!55!I'M!o!Fe!,1(0$!o!SG!*!TSK!-),!A$1A!:#$==:!1(A!SU!55!I'M!
o!Fe!,1(0$!o!HF!*!TJK!-),!=.>.(0!1A6=/:&!
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YJY!"#N36#24!6&,(54'!3,6!3N#,63,.&!

'6<1A6=/!8)(8#3!,$+,$:$(/.(0!/#$!SGGU!7$1,!8=1::!A6,.(0!/#$!SGHH!:6,>$7:3!9$,$!5):/!
1<6(A1(/!)(!/#$!:#1==)9!<1(E:!9$:/!)-!<)/#!\'^!1(A!LL!I"1<=$!Fe!Z.0&!TK&!j.0#$:/!1>$,10$!
A$(:./7!IRJ&H!:6<1A6=/:c#1K!)886,,$A!)(!/#$!<1(E!($1,!\'^3!1(A!/#.:!91:!:.0(.-.81(/=7!
#.0#$,!/#1(!/#$!A$(:./7!>1=6$!)(!/#$!<1(E!($1,!LL!IHG&U!:6<1A6=/:c#1K3!1=/#)60#!A$(:./.$:!
1/!<)/#!:./$:!9$,$!#.0#=7!>1,.1<=$&!Y(!/#$!\'^!<1(E3!:6<1A6=/:!9$,$!HS!/.5$:!5),$!1<6(A1(/!
/#1(!1A6=/:3!9#$,$1:!1A6=/:!9$,$!5),$!1<6(A1(/!/#1(!:6<1A6=/:!1/!LL&!

'6<1A6=/:!9$,$!,$=1/.>$=7!6(8)55)(!.(!:#$=-!$(>.,)(5$(/3!+1,/.86=1,=7!1/!\'^!9#$,$!
A$(:./.$:!9$,$!q!S&G!:6<1A6=/:c#1!.(!1==!A$+/#!2)($:!1(A!()($!9$,$!-)6(A!A$$+$,!/#1(!HF!
5!A$+/#!I"1<=$!FK&!M$(:./.$:!,1(0$A!-,)5!S&T!/)!U&U!:6<1A6=/:c#1!)(!/#$!LL!:#$=-!1(A!
9$,$!+,$:$(/!.(!1==!)-!/#$!A$+/#!2)($:!:15+=$A&!

'51==!;6>$(.=$:!.(!/#$!10$*H!1(A!10$*S!7$1,!8=1::$:!9$,$!-)6(A!+,.51,.=7!.(!/#$!<1(E!
$(>.,)(5$(/!1/!<)/#!\'^!1(A!LL&!"#$7!9$,$!+,$:$(/!.(!SG!)-!RG!)-!/#$!<1(E!/,1(:$8/:!
:6,>$7$A!($1,!\'^!ISU&[hK!1(A!HR!)-!FS!:6,>$7$A!($1,!LL!IJS&RhK&!!Y(=7!)($!;6>$(.=$!
91:!)<:$,>$A!)(!/#$!.:=1(A!:#$=-!($1,!\'^3!.(!J!5!A$+/#&!Y(!/#$!LL!.:=1(A!:#$=-3!$.0#/!
;6>$(.=$:!9$,$!9.A$=7!:81//$,$A!)>$,!1!,1(0$!)-!A$+/#!F!/)!SJ!5&!!@$816:$!)-!/#$!#.0#=7!
100,$01/$A!A.:/,.<6/.)(!)-!:51==!;6>$(.=$:3!/#$!<,)1A*:81=$!:6,>$7:!-),!1A6=/:!1(A!:6<1A6=/:!
A)!()/!+,)>.A$!,)<6:/!>1=6$:!-),!/#$!:51==$,!.(A.>.A61=:3!1(A!/#$,$!1,$!()!8)5+1,1<=$!A1/1!
-),!/#$!H__GC:&!!B1/#$,3!/,1(:$8/:!9$,$!,6(!/#,)60#!/#,$$!#.:/),.8!(6,:$,7!:./$:!1/!\'^!1(A!
-.>$!:./$:!1/!LL!/)!8)(-.,5!/#$.,!86,,$(/!:/1/6:&!!"#$!/#,$$!(6,:$,.$:!1/!\'^3!($1,!"60!1(A!
@1,0$3!'#1,E!B)8E:!1(A!4#.=A,$(C:!@17!417!9$,$!1==!:/.==!-6(8/.)(.(0!<6/!/#$.,!1,$1=!$O/$(/!
#1A!A$8=.($A!<7!5),$!/#1(!)($!#1=-!:.(8$!/#$!H__GC:&!!W/!LL3!/#$,$!9$,$!)(=7!/9)!#.:/),.8!
(6,:$,.$:!.(!/#$!:/6A7!1,$13!($1,!B.A.(0!B)8E:!1(A!L#./$!@173!1(A!<)/#!9$,$!1<)6/!1!
?61,/$,!)-!/#$!:.2$:!51++$A!.(!H__J&!!W/!/9)!)/#$,!(6,:$,.$:3!=)81/$A!:)6/#!)-!/#$!:/6A7!
1,$1!<6/!9./#.(!N4\'X3!/#$!'1(A7!417!(6,:$,7!91:!568#!,$A68$A!9#.=$!/#$!4#1(($=!B)8E:!
(6,:$,7!1++$1,$A!/)!<$!:.5.=1,!/)!/#1/!)<:$,>$A!.(!H__J&!!"#$!#.:/),.8!(6,:$,7!1/!4)5+1::!
4173!;6:/!:)6/#!)-!/#$!+1,E!<)6(A1,73!91:!1<)6/!)($*#1=-!./:!#.:/),.8!$O/$(/&!

YJ[J!7&1$)6#.45%&!N&/3%5)$!

W/!\'^3!,$+,)A68/.>$!<$#1>.),!91:!)<:$,>$A!1/!)(=7!)($!=)81/.)(&!!"#,$$!51/.(0!+1.,:!
9$,$!-)6(A!)(!/,1(:$8/!Z!.(!SJ!5!A$+/#!)(!SH!b6($!SGHH!I"1<=$![K&!!"#.:!91:!8).(8.A$(/!
9./#!/#$!#.0#$:/!1A6=/!A$(:./7!,$8),A$A!-),!/#$!\'^!.:=1(A!:#$=-!$(>.,)(5$(/!IUF&F!
1A6=/:c#1K&!!b6:/!)($!)/#$,!:6,>$7!=.($!7.$=A$A!1!#.0#$,!1A6=/!A$(:./7!IHSG&[!1A6=/:c#1K!)(!
<1(E!=.($!HF3!<6/!()!,$+,)A68/.)(!91:!)<:$,>$A!/#$,$&!!W/!/#.:!<1(E!=)81/.)(3!1<)6/!#1=-!)-!
/#$!8)(8#!8=1::.-.$A!1:!1A6=/:!#1A!/#.(!:#$==!=.+:!IqHG!55K!1(A!9$,$!+,)<1<=7!()/!:$O61==7!
51/6,$!I:$$!'$8/.)(!J&FK&!!D$./#$,!$00*=17.(0!-$51=$:!(),!$00!51::$:!9$,$!)<:$,>$A!1/!1(7!
=)81/.)(!A6,.(0!:6,>$7:!1/!\'^&!!"#.:!8)(/,1:/:!:6<:/1(/.1==7!9./#!)<:$,>1/.)(:!A6,.(0!/#$!
H_UGC:!1(A!H__GC:!I:$$!M.:86::.)(K&!

^(!8)(/,1:/!9./#!\'^3!,$+,)A68/.>$!<$#1>.),!1/!LL!91:!)<:$,>$A!.(!<)/#!/#$!<1(E!1(A!
:#$=-!$(>.,)(5$(/&!!Z.-/$$(!51/.(0!+1.,:!9$,$!)<:$,>$A!1/!-)6,!)-!/#$!FS!/)9!=)81/.)(:!)(!
/#$!<1(E!.(!A$+/#:!J!/)!F!5!A$$+!($1,!/#$!.:=1(A!+1::$:&!!W==!)-!/#$:$!)<:$,>1/.)(:!)886,,$A!
15)(0!/#$!(.($!/,1(:$8/!:$05$(/:!9./#!#.0#$:/!1A6=/!A$(:./.$:!IHJ!*!HFF!1A6=/:c#1K&!!
"#.,/7*:.O!51/.(0!+1.,:!9$,$!)<:$,>$A!)(!(.($!)-!/#$!JJ!:6,>$7:!)(!/#$!.:=1(A!:#$=-3!1(A!HF!
$00*=17.(0!-$51=$:!9$,$!)<:$,>$A!)(!:.O!:6,>$7:&!!Q1/.(0!91:!)<:$,>$A!1/!$>$,7!:#$=-!
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=)81/.)(!9#$,$!A$(:./7!91:!gHGG!1A6=/:c#1&!N00*=17.(0!91:!1=:)!1::)8.1/$A!9./#!#.0#!1A6=/!
A$(:./73!,1(0.(0!-,)5!_T!/)!SH_!1A6=/:c#13!1(A!;6:/!)($!#.0#*A$(:./7!:./$!=18E$A!$00*=17.(0!
<$#1>.),!I"1<=$![K&!

"#$!,$=1/.)(:#.+!<$/9$$(!1A6=/!A$(:./7!1(A!/#$!+$,8$(/10$!)-!1A6=/!8)(8#!51/.(0!.:!
:#)9(!.(!Z.0&!F!-),!/#$!:#$=-!$(>.,)(5$(/!1/!LL!A6,.(0!:6,>$7:!8)(A68/$A!.(!SGHH3!1(A!
:6,>$7:!51A$!.(!H__F!/)!$O+=),$!,$+,)A68/.>$!-,$?6$(87!:+$8.-.81==7&!!D)!51/.(0!
9#1/:)$>$,!91:!)<:$,>$A!9#$(!A$(:./.$:!9$,$!<$=)9!F[!1A6=/c#1!IH&RF!)(!/#$!=)0HG!:81=$K!
.(!$./#$,!)-!/#$!:6,>$7:&!!Q1/.(0!-,$?6$(87!.(8,$1:$A!,1+.A=7!1/!#.0#$,!A$(:./.$:3!9./#!1!
51O.565!)-!JTh!)-!/#$!+)+6=1/.)(!51/.(0!.(!)($!8)6(/!.(!H__F!9#$,$!A$(:./7!91:!pSFGG!
1A6=/:c#1&!

\)0.:/.8!,$0,$::.)(!91:!6:$A!/)!A$:8,.<$!/#$!,$=1/.)(:#.+!<$/9$$(!51/.(0!1(A!1A6=/!
8)(8#!A$(:./7!-),!LL!.(!H__F!1(A!SGHH3!1=)(0!9./#!/#1/!)<:$,>$A!.(!/9)!.5+),/1(/!
8)55$,8.1=!-.:#.(0!0,)6(A:3!)($!.(!/#$!:)6/#$,(!@$,,7!^:=1(A:!:6,>$7$A!.(!SGG_!1(A!
1()/#$,!($1,!:)6/#!W(A,):!^:=1(A!.(!SGHG!S!IZ.0&![!I1KK&!"#$!,$:6=/:3!:#)9(!0,1+#.81==7!.(!
Z.06,$![!I<K3!.(A.81/$!/#1/!/#$!=.E$=.#))A!)-!)<:$,>.(0!51/.(0!.(8,$1:$A!,1+.A=7!9./#!1A6=/!
A$(:./7!1/!1==!)-!/#$!:./$:&!!j)9$>$,3!/#$!86,>$:!-),!/#$!/#,$$!=)81/.)(:!1,$!>$,7!A.--$,$(/&!
M6,.(0!<)/#!H__F!1(A!SGHH3!+,)<1<.=./7!)-!51/.(0!($1,!LL!,$18#$A!1(!1:75+/)/.8!=$>$=!1/!
1<)6/!HHG!1A6=/:c#13!9#.=$!/#$!,.:$!.(!51/.(0!+,)<1<.=./7!91:!568#!:=)9$,!1/!/#$!@$,,7!
^:=1(A:!1(A!W(A,):!^:=1(A&!Z.-/7!+$,8$(/!+,)<1<.=./7!)-!51/.(0!)886,,$A!1/!RG3!HUG3!1(A!JGG!
1A6=/:c#1!-),!/#$!LL3!W(A,):!^:=1(A3!1(A!@$,,7!^:=1(A:!:./$:3!,$:+$8/.>$=7&!D.($/7!+$,8$(/!
+,)<1<.=./7!)886,,$A!1/!HGG3!JFG3!1(A!FRG!1A6=/:c#13!,$:+$8/.>$=7&!!"#$!86,>$:!,$+,$:$(/.(0!
LL!.(!H__F!1(A!SGHH!9$,$!,$51,E1<=7!:.5.=1,3!:600$:/.(0!/#1/!/#$!,$=1/.)(:#.+!.:!:/1<=$!
)>$,!/.5$&!

YJVJ!7&2345),(/51(!N&4L&&,!(/&22!65?&,(5),(!3,6!?34#$54'!

])(1A!9$.0#/!.(8,$1:$A!9./#!:#$==!=$(0/#!-),!<)/#!-$51=$!1(A!51=$!8)(8#!9./#!1!<,)1A!
:+,$1A!)-!+).(/:!IZ.0&!RK&!!"#$!0)(1A:!)-!8)(8#!=$::!/#1(!H[G!/)!HUG!55!9$,$!>$,7!:51==3!
0$($,1==7!q!F!0&!"#$!#.0#$:/!0)(1A!9$.0#/:!9$,$!pSF!0!.(!-$51=$:!1(A!SG!0!.(!51=$:&!!])(1A!
9$.0#/:!1=:)!.(8,$1:$A!0$($,1==7!9./#!:#$==!=.+!/#.8E($::3!<6/!/#$!,$=1/.)(:#.+:!9$,$!5),$!
:81//$,$A!IZ.0&!UK!<$816:$!)-!/#$!8)(-)6(A.(0!$--$8/!)-!:#$==!=$(0/#&!!Z),!$O15+=$3!=1,0$!
/#.8E*=.++$A!8)(8#!#1A!#.0#$,!0)(1A!9$.0#/:!/#1(!$?61==7!/#.8E!:51==!8)(8#&!!W!<$//$,!
+,$A.8/),!)-!0)(1A!9$.0#/!91:!+)::.<=$!9#$(!:#$==!=$(0/#!1(A!:#$==!=.+!/#.8E($::!9$,$!
8)(:.A$,$A!/)0$/#$,&!!^(!-18/3!56=/.+=$!,$0,$::.)(:!:#)9$A!/#1/!0)(1A!9$.0#/!91:!8=):$=7!
8),,$=1/$A!9./#!1!8)5<.(1/.)(!)-!/#$!/9)!>1,.1<=$:3!9./#!8),,$=1/.)(!8)$--.8.$(/:!)-!G&UGG!
-),!-$51=$!8)(8#!1(A!G&UTJ!-),!51=$:&!!"#$!,$=1/.)(:#.+:!-),!/#$!+1.,$A!>1,.1<=$:!1,$!:#)9(!
.(!Z.0&!_&!

j.:/)=)0.81=!1(1=7:.:!)-!/#$!0)(1A!/.::6$:!:#)9$A!/#1/!=.+!/#.8E($::!I\"K!#1A!1!=1,0$!
$--$8/!)(!/#$!51/6,./7!)-!<)/#!51=$!1(A!-$51=$!8)(8#!I"1<=$:!R!n!UK&!!Z),!$O15+=$3!RH&Th!)-!
/#$!/.::6$:!.(!51=$:!q!F!55!#1A!()!0$,5!/.::6$!1/!1==3!1(A!()!51=$!.(!/#.:!10$!81/$0),7!#1A!
0)(1A!A$>$=)+5$(/!<$7)(A!$1,=7!:/10$:&!!Z)6,/$$(!+$,8$(/!)-!/#$!/.::6$!.(!51=$:!F*_!55!
\"!:#)9$A!:.0(:!)-!:+19(.(0!81+1<.=./7!I"1<=$!RKe!9#.=$!568#!#.0#$,!:+19(.(0!81+1<.=./.$:!
)886,,$A!.(!.(A.>.A61=:!9./#!/#.8E($::!#.0#$,!/#1(!_!55!IZ.0&!HGI1KK&!!W=:)!1/!/#.:!=.+!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
2 The full details of this analysis are provided in another document; see Stoner et al. 2012 
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/#.8E($::3!1/!=$1:/!FGh!)-!/#$!/.::6$:!)<:$,>$A!#1A!1!#.0#!+$,8$(/10$!)-!0)(1A!/.::6$!I.&$&3!
gRFh!)-!/#$!/.::6$!91:!18/61=!0)(1A1=!/.::6$K!I"1<=$!UK&!!Z$51=$:!1++$1,!/)!#1>$!=1/$,!
A$>$=)+5$(/!9./#!,$:+$8/!/)!:#$==!=.+!/#.8E($::!IZ.0&!HGI<KK&!!D)!-$51=$:!/#.(($,!/#1(!HG!
55!#1A!/.::6$:!81+1<=$!)-!:+19(.(0!I"1<=$!RK3!1(A!1/!HG*HT!55!\"!)(=7!H[&[h!)-!/#$!
/.::6$!#1A!1!#.0#!+,)+),/.)(!)-!0$,5!8$==:!I"1<=$!UK&!!"#$!51;),./7!)-!-$51=$:!A.A!()/!#1>$!
=1,0$3!-6==7!A$>$=)+$A!)>1,.$:!6(/.=!HF!55!\"&!!W=/#)60#!1==!-$51=$:!g!HF!55!\"!9$,$!
:+19(.(0!81+1<=$3!8)(8#!9./#!/#.8E$,!=.+:!#1A!5),$!)>1,.1(!/.::6$!/#1(!/#):$!9./#!/#.(($,!
=.+:&!!"#$,$!91:!()!$>.A$(8$!)-!-$51=$!),!51=$!:$($:8$(8$!9./#!.(8,$1:.(0!=.+!/#.8E($::3!
1=/#)60#!:)5$!51=$:!g!SF!55!\"!:#)9$A!:.0(.-.81(/!,$0,$::.)(!)-!/$:/$:3!+,)<1<=7!
-)==)9.(0!51/.(0!I"1<=$!RK&!

I<"-Q""<TS!

[JFJ!-/3,95,9!1)1#2345),(!

"#$!)>$,1==!1<6(A1(8$!)-!1A6=/!?6$$(!8)(8#!A$8=.($A!:6<:/1(/.1==7!)>$,!/#$!=1:/!/9)!
A$81A$:!1/!<)/#!\'^!1(A!LL&!W=/#)60#!/#$!A$(:./7!1(A!1<6(A1(8$!)-!1A6=/:!)(!/#$!:#1==)9!
<1(E!($1,!\'^!A.A!()/!8#1(0$!:.0(.-.81(/=7!:.(8$!/#$!$1,=7!H__GC:3!/#$!A$(:./.$:!)<:$,>$A!.(!
/#$!$1,=7!:6,>$7:!9$,$!1=,$1A7!>$,7!=)9!I'/)($,!n!'8#91,/$3!H__TK&!Q),$!.5+),/1(/=73!
1<6(A1(8$!)(!/#$!.:=1(A!:#$=-!A$8=.($A!5),$!/#1(!_Gh!A6,.(0!/#$!.(/$,>1=!<$/9$$(!H__H!
1(A!SGHH&!^/!.:!8=$1,!/#1/!-.:#.(0!+,$::6,$!),!:)5$!)/#$,!>1,.1<=$!.:!:$>$,$=7!,$A68.(0!/#$!
1<6(A1(8$!)-!?6$$(!8)(8#!.(!/#$!,$0.)(&!j)9$>$,3!/9)!)/#$,!>1,.1<=$:!:/,)(0=7!:6++),/!
/#1/!/#$!\'^!+)+6=1/.)(!.:!)>$,-.:#$A&!Z.,:/3!/#$!1A6=/!+)+6=1/.)(!.:!()9!7)6(0$,!/#1(!./!91:!
.(!/#$!$1,=7!H__GC:3!1:!:#)9(!<7!1!:.0(.-.81(/=7!/#.(($,!1>$,10$!:#$==!=.+!/#.8E($::&!'$8)(A3!
/#$!1>$,10$!:#$==!=.+!/#.8E($::!)-!=.>.(0!1A6=/:!1,$!:.0(.-.81(/=7!/#.(($,!/#1(!/#$!:#$==:!)-!
8)(8#!-)6(A!A$1A!)-!(1/6,1=!816:$:!.(!A$$+!91/$,&!"#$!=1//$,!,$+,$:$(/!1(.51=:!-,)5!7$1,:!
/)!A$81A$:!+1:/3!1(A!/#$!10$!:/,68/6,$!91:!:.5.=1,!/)!/#1/!)<:$,>$A!.(!/#$!$1,=7!:6,>$7:&!
4)(:$?6$(/=73!./!.:!1++1,$(/!/#1/!/#$!+)+6=1/.)(!)-!1A6=/:!1/!\'^!.:!<$8)5.(0!7)6(0$,3!1!
6(.>$,:1=!:.0(1=!)-!)>$,-.:#.(0&!

4#1(0$:!.(!1A6=/!A$(:./7!1=:)!)886,,$A!1/!LL3!.(!<)/#!<1(E!1(A!:#$=-!$(>.,)(5$(/:&!
L#.=$!/#$!:#$=-!+)+6=1/.)(!#1:!A$8=.($A!)(=7![h!:.(8$!H__T3!/#$![_h!,$A68/.)(!.(!:#1==)9!
<1(E!#1<./1/!.:!#.0#=7!:.0(.-.81(/&!].>$(!/#1/!?6$$(!8)(8#!#1>$!=)(0!=.>$:!I1/!=$1:/!SG!7$1,:!
),!5),$K3!/#$!-1.=6,$!,$+,$:$(/:!1!0$($,1=!A$8=.($!.(!,$8,6./5$(/!)>$,!/#$!=)(0!/$,53!1(A!
()/!-1.=6,$!)-!1!:.(0=$!7$1,!8=1::!),!/9)&!W=:)3!/#$!<1(E!+)+6=1/.)(!#1A!1(!1>$,10$!:#$==!
/#.8E($::!RFh!0,$1/$,!.(!SGHH!/#1(!.(!H__T&!"#.:!,$+,$:$(/:!1!:.0(.-.81(/!10.(0!)-!/#$!
+)+6=1/.)(&!W!:51==$,!<6/!:.0(.-.81(/!8#1(0$!.(!:#$==!=.+!/#.8E($::!1=:)!)886,,$A!.(!/#$!:#$=-!
$(>.,)(5$(/!1/!LL&!Z6,/#$,5),$3!/#$!1>$,10$!=.>.(0!1A6=/!#1A!1(!10$!()/!568#!=$::!/#1(!
/#$!1>$,10$!10$!)-!A$1A!8)(8#!,$8)>$,$A!-,)5!/#$!:#$=-!#1<./1/&!"#.:!A$5)0,1+#.8!
8#1,18/$,.:/.8!:600$:/:!/#1/!/#$!+)+6=1/.)(!#1:!>$,7!=)9!,$8,6./5$(/3!.:!10.(03!1(A!.:!=.E$=7!
/)!A$8=.($!,1+.A=7!)>$,!/#$!($O/!-$9!A$81A$:&!

'6<1A6=/!8)(8#!9$,$!()/!8=1::.-.$A!1(A!8)6(/$A!.(!/#$!$1,=7!:6,>$7:3!:)!A.,$8/!
8)5+1,.:)(:!1,$!()/!+)::.<=$&!j)9$>$,3!/#$!1<6(A1(8$!)-!:6<1A6=/:!91:!>$,7!#.0#!)(!
:$>$,1=!<1(E!:6,>$7!=.($:!($1,!\'^3!:600$:/.(0!#.0#!,$8,6./5$(/!/)!/#$!<$(/#.8!+)+6=1/.)(!
.(!SGGU&!"#$!:)6,8$!)-!,$8,6./5$(/!.:!6(E()9(3!<6/!/#.:!517!)--$,!:)5$!,$1:)(!-),!
)+/.5.:5!/#1/!1(!)881:.)(1=!:/,)(0!7$1,!8=1::!517!<$!1<=$!/)!,$+=$(.:#!8)(8#!+)+6=1/.)(:!.-!



 

!"#$%&'%()&*+,-./& 65& '-$$#10/(&'-123&4566&

:+19(.(0!:/)8E:!6+86,,$(/!1,$!+,)/$8/$A!I:$$!<$=)9K&!'6<1A6=/:!9$,$!,$=1/.>$=7!
6(8)55)(!.(!:#$=-!$(>.,)(5$(/!1/!LL!1(A!,1,$!)(!/#$!\'^!:#$=-&!"#.:!.:!()/!6($O+$8/$A!
<$816:$!5):/!?6$$(!8)(8#!(6,:$,7!0,)6(A:!.(!/#$!NO651!417:!)886,!)(!/#$!:#1==)9!<1(E!
I'/)($,3!SGGJK&!

X)+6=1/.)(:!)-!;6>$(.=$:!I10$*H!1(A!10$*SK!9$,$!:/.==!.(/18/!1/!5):/!)-!/#$!NO651!417:!
(6,:$,.$:!,$*>.:./$A!.(!SGHH&!!j)9$>$,3!A$8=.(.(0!,$8,6./5$(/!.:!$>.A$(8$A!<7!/#$!A$8,$1:$:!
.(!:.2$:!)-!;6>$(.=$!100,$01/.)(:!($1,!<)/#!\'^!1(A!LL&!!\)9!,$8,6./5$(/!/)!(6,:$,.$:!
#$=+:!/)!$O+=1.(!/#$!-1.=.(0!+)+6=1/.)(!)-!1A6=/:!1/!\'^!1(A!/#$!10.(0!+)+6=1/.)(!1/!LL&!!"#$!
(6,:$,.$:!A$+$(A!6+)(!6+:/,$15!:+19(.(0!:/)8E:!1(A!=1,>1=!,$8,6./5$(/!I:$$!<$=)9K&!

[JDJ!7&1$)6#.45),!N5)2)9'!

])(1A!A$>$=)+5$(/!.(!?6$$(!8)(8#!91:!$O15.($A!.(!/#.:!:/6A7!6:.(0!<)/#!?61(/./1/.>$!
1(A!?61=./1/.>$!5$1:6,$:&!%(A$,!/#$!-.,:/!81/$0),73!./!.:!8=$1,!/#1/!0)(1A!9$.0#/!.(!<)/#!
51=$:!1(A!-$51=$:!.:!A.,$8/=7!8),,$=1/$A!9./#!:#$==!:.2$&!^/!.:!0$($,1==7!<$=.$>$A!/#1/!8)(8#!
,$18#!51O.565!=$(0/#!1/!1!-.O$A!/.5$3!1<)6/!J&F!7$1,:!1-/$,!:$//=$5$(/&!W/!/#.:!/.5$3!/#$!
:#$==!=.+!-=1,$:!)6/91,A!1(A!:$O61=!51/6,./7!-)==)9:!:)5$/.5$!=1/$,&!"#$,$-),$3!-1:/*
0,)9.(0!8)(8#!/#1/!51/6,$!1/!1!=1,0$!:.2$!9.==!+,)A68$!5),$!$00:!/#1(!:=)9*0,)9.(0!8)(8#&!
Z),!$O15+=$3!1!SFG!55!-$51=$!9.==!#1>$!1(!)>1,7!1++,)O.51/$=7!/#,$$!/.5$:!=1,0$,!/#1(!1!
HUG!55!-$51=$&!])(1A!9$.0#/!1=:)!.(8,$1:$A!9./#!:#$==!=.+!/#.8E($::3!:)!/#1/!/#$!
,$=1/.)(:#.+:!<$/9$$(!:#$==!=$(0/#3!/#.8E($::3!1(A!0)(1A!9$.0#/!1,$!8)(-)6(A$A&!j)9$>$,3!
/#$!8)5<.($A!:#$==!A.5$(:.)(:!+,)>.A$A!1!0))A!$:/.51/$!-),!0)(1A!9$.0#/&!"#$!/9)*-18/),!
,$0,$::.)(!IZ.0&!_K!81(!<$!6:$A!/)!8)5+1,$!0)(1A!9$.0#/:!15)(0!A.--$,$(/!.(A.>.A61=:&!Z),!
$O15+=$3!/#$!0)(1A!9$.0#/!)-!1!SFG!55!-$51=$!9./#!1!SG!55!/#.8E!:#$==!=.+!9)6=A!<$!
($1,=7!:.O!/.5$:!=1,0$,!/#1(!1!HUG!55!-$51=$!9./#!1!HG!55!/#.8E!=.+&!"#$!A.--$,$(8$!9)6=A!
<$!:.5.=1,!-),!51=$!8)(8#&!4)(:$?6$(/=73!/#$,$!.:!8)(:.A$,1<=$!,$+,)A68/.>$!1A>1(/10$!.(!
+,$:$,>.(0!:/)8E:!)-!=1,0$3!)=A!1A6=/:&!

L#.=$!/#$!/)/1=!9$.0#/!)-!0)(1A:!-),!51=$!1(A!-$51=$!8)(8#!.(8,$1:$:!9./#!<)/#!:#$==!
=$(0/#!1(A!=.+!/#.8E($::3!#.:/)=)0.81=!$>1=61/.)(!:#)9$A!/#1/!/#$!51=$:!9$,$!()/!,$1A7!-),!
18/61=!51/.(0!6(/.=!/#$7!#1A!,$18#$A!1!=.+!/#.8E($::!)-!1/!=$1:/!F!55&!!"#$!/$:/$:!-),!51=$:!
1/!F*_!55!\"!#1A!1!,$=1/.>$=7!=)9!+,)+),/.)(!)-!18/61=!0)(1A!/.::6$!1(A!)(=7!1<)6/!HTh!)-!
/#$!51=$!/.::6$!8)(/1.($A!:+$,51/)2)1&!!Q68#!#.0#$,!:+19(.(0!,$1A.($::!)886,,$A!1<)>$!
HG!55!\"&!!Z),!-$51=$:3!:+19(.(0!,$1A.($::!91:!$>$(!5),$!A$=17$A3!9./#!#.0#!+,)+),/.)(:!
)-!0)(1A!/.::6$!1(A!51/6,$!$00:!.(!/#$!)>1,.$:!()/!)886,,.(0!6(/.=!HF!55!\"&!!@1:$A!6+)(!
#.:/)=)0.81=!:/6A.$:!-),!?6$$(!8)(8#!.(!4)=)5<.13!W=A1(1*W,1(A1!n!Z,$(E.$=!ISGGFK!
:600$:/$A!/#1/!?6$$(!8)(8#!,$?6.,$!1/!=$1:/!R!55!.(!=.+!/#.8E($::!/)!<$!51/6,$!I<)/#!51=$:!
1(A!-$51=$:K&!!"#.:!8),,$:+)(A:!,$=1/.>$=7!9$==!9./#!)6,!-.(A.(0:!-),!51=$:!.(!/#$!N4\'X3!
<6/!()/!9./#!)6,!-.(A.(0:!-),!-$51=$:&!!^(!-18/3!9$!8)(8=6A$!/#1/!#.0#!:+19(.(0!81+1<.=./7!-),!
8)(8#!.(!"#$!@1#151:!,$?6.,$:!HG!55!\"!.(!51=$:!1(A!HF!55!\"!.(!-$51=$:&!!4=$1,=73!/#.:!
.:!9$==!1-/$,!/#$!10$!/#1/!?6$$(!8)(8#!1,$!:6<;$8/!/)!=$01=!-.:#.(0&!

Q1/.(0!<$#1>.),!91:!)<:$,>$A!1/!;6:/!)($!\'^!=)81/.)(!.(!SGHH&!"#,$$!51/.(0!+1.,:!
9$,$!-)6(A!.(!SJ!5!A$+/#!.(!1!=)81/.)(!9./#!UF&F!1A6=/:c#1&!D$./#$,!$00!51::$:!(),!$00*
=17.(0!-$51=$:!9$,$!-)6(A!A6,.(0!/#$!/9)!9$$E!:6,>$7!+$,.)A!.(!+$1E!,$+,)A68/.>$!:$1:)(&!
L#.=$!51/.(0!1(A!$00!=17.(0!91:!)<:$,>$A!.(-,$?6$(/=7!.(!/#$!<1(E!$(>.,)(5$(/!A6,.(0!
.(/$(:.>$!-.$=A!9),E!($1,!\'^!A6,.(0!/#$!H__GC:!I'/)($,3!+$,:&!)<:$,>&K3!/#$!:#$=-!91/$,:!
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)--:#),$!-,)5!/#$!.:=1(A!9$,$!E()9(!-),!1<6(A1(/!,$+,)A68/.>$!8)(8#!I'/)($,!n!'1(A/3!
H__SK!1(A!/#$!HF!/)!SG!5!2)($!91:!1!,)6/.($!:)6,8$!)-!$00!51::$:!-),!=1,>1=!86=/6,$!
8)(A68/$A!<7!/#$!41,.<<$1(!Q1,.($!B$:$1,8#!4$(/$,!A6,.(0!/#1/!/.5$!IM1>.:!$/!1=&3!H__J3!
M1>.:3!H__UK&!^/!.:!8=$1,!/#1/!/#1/!:8$(1,.)!#1:!8#1(0$A!:6<:/1(/.1==73!1(A!./!.:!6(=.E$=7!/#1/!
\'^!+,)>.A$:!:.0(.-.81(/!(65<$,:!)-!$00:!1(A!=1,>1$!-),!A)9(:/,$15!+)+6=1/.)(:!1/!/#.:!
/.5$&!

Q1/.(0!1(A!$00*=17.(0!9$,$!)<:$,>$A!568#!5),$!-,$?6$(/=7!1/!LL!.(!<)/#!:#$=-!1(A!
<1(E!#1<./1/:3!<6/!)(=7!1/!=)81/.)(:!9#$,$!1A6=/!A$(:./.$:!9$,$!#.0#&!L#$/#$,!),!()/!
,$+,)A68/.>$!<$#1>.),!#1:!8#1(0$A!)>$,!/.5$!#1:!()/!<$$(!A$/$,5.($Ae!#)9$>$,3!A$(:./7*
A$+$(A$(8$!.(!51/.(0!.:!9$==!E()9(!I:$$!<$=)9K&!!

[JYJ!H22&&!=**&.4!3,6!$&1$)6#.45%&!1)4&,4532!

Q1/.(0!<$#1>.),!1(A!$00*=17.(0!.(!?6$$(!8)(8#!1,$!>$,7!9$==!E()9(!/)!<$!A.,$8/=7!
,$=1/$A!/)!/#$!A$(:./7!)-!51/6,$!1A6=/:!I'/)($,!n!B17*46=+3!SGGG3!'/)($,!$/!1=&3!SGHSK&!Q),$!
:+$8.-.81==73!<$=)9!1!8$,/1.(!8,./.81=!A$(:./73!,$+,)A68/.>$!<$#1>.),!9.==!A$8=.($!/)!2$,)&!!^(!
/#$!+,)/$8/$A!91/$,:!1/!LL3!/#1/!8,./.81=!A$(:./7!-),!51/.(0!.:!pFG!1A6=/:c#1&!j)9$>$,3!
/#.:!.:!/#$!5.(.565!A$(:./7!9#$,$!51/.(0!81(!)886,!1(A!1!#.0#$,!A$(:./7!.:!,$?6.,$A!-),!
:6<:/1(/.1=!15)6(/:!)-!51/.(0!<$#1>.),&!"9)!:$/:!)-!A1/13!.(!H__F!1(A!SGHH!IZ.0&![K3!:#)9!
/#1/!_Gh!+,)<1<.=./7!)-!51/.(0!)886,:!1/!1!A$(:./7!)-!pHGG!1A6=/:c#1!1/!LL3!1(A!/#1/!/#$!
51/.(0!86,>$!.:!/$5+),1==7!:/1<=$&!"#.:!A$(:./7*A$+$(A$(/!,$=1/.)(:#.+3!9#$,$<7!($01/.>$!
+)+6=1/.)(!8)(:$?6$(8$:!)886,!<$=)9!8,./.81=!/#,$:#)=A:3!.:!81==$A!1(!W==$$!$--$8/&!

W/!LL3!51/.(0!91:!)<:$,>$A!1/!(65$,)6:!=)81/.)(:!9./#!A$(:./.$:!,1(0.(0!-,)5!SG!/)!
5),$!/#1(!JGG!1A6=/:c#13!<6/!A$(:./.$:!#1>$!A$8=.($A!1/!/#1/!:./$!<7!JF!h!:600$:/.(0!/#1/!
,$+,)A68/.>$!+)/$(/.1=!.:!1=:)!A$8=.(.(0&!!M$(:./.$:!1(A!51/.(0!-,$?6$(8.$:!.(!/#$!N4\'X!
:#)6=A!<$!5)(./),$A!-),!-6/6,$!,$-$,$(8$!9#.=$!:/,)(0$,!-.:#$,7!51(10$5$(/!+,18/.8$:!1,$!
.(:/./6/$A!I:$$!<$=)9!'$8&!T&FK&!

L#.=$!/#$!,$=1/.)(:#.+!<$/9$$(!1A6=/!A$(:./7!1(A!51/.(0!91:!/$5+),1==7!:/1<=$!.(!/#$!
51,.($!,$:$,>$3!:68#!517!()/!<$!/#$!81:$!.(!#$1>.=7!-.:#$A!:./$:&!Y<:$,>1/.)(:!)(!51/.(0!
-,$?6$(87!.(!/#$!@$,,7!^:=1(A:!1(A!W(A,):!^:=1(A!-.:#.(0!0,)6(A:!:#)9!/#1/!/#$!51/.(0!
+,)<1<.=./7!-6(8/.)(:!1,$!A.--$,$(/!-,)5!/#1/!($1,!LL!I'/)($,!$/!1=&3!SGHS3!Z.0&![K&!!"#$!
=)9$,!8,./.81=!/#,$:#)=A:!-),!51/.(0!9$,$!1<)6/!/#$!:15$!1/!1==!)-!/#$!:./$:3!<6/!.(:/$1A!)-!
HGG!1A6=/:c#1!,$?6.,$A!-),!#.0#!51/.(0!-,$?6$(873!1!A$(:./7!)-!FRG!1A6=/:c#1!91:!,$?6.,$A!
.(!/#$!@$,,7!^:=1(A:!1(A!JFG!1A6=/:c#1!91:!,$?6.,$A!1/!W(A,):!^:=1(A&!!"#$!5$8#1(.:5:!-),!
/#.:!A.--$,$(8$!1,$!()/!$(/.,$=7!8=$1,3!<6/!/#$!#.0#$,!A$(:./7!,$?6.,$5$(/:!1,$!1::)8.1/$A!
9./#!:51==3!/#.8E*:#$==$A!1A6=/:!/#1/!A)5.(1/$!/#$!/9)!-.:#.(0!0,)6(A:3!1(A!/#$,$!.:!1/!=$1:/!
8.,865:/1(/.1=!$>.A$(8$!/#1/!/#$!:51==!:.2$!1/!51/6,./7!.:!816:$A!<7!:$=$8/.>$!-.:#.(0!
+,$::6,$!)(!=1,0$!8)(8#3!8)5+)6(A.(0!/#$!W==$$!N--$8/&!!"#$!:51==!8)(8#!1=:)!+,)A68$!
-$9$,!$00:3!1:!A.:86::$A!1<)>$&!

[J[J!0$)6#.45),!)*!23$%3&!

\1,>1=!:6,>$7:!-),!?6$$(!8)(8#!9$,$!8)(A68/$A!8=):$!/)!\'^!1(A!LL!.(!H__J!1(A!H__T!
I'/)($,!n!B173!H__[K!1(A!.(!/#$!<,)1A$,!8)(/$O/!)-!NO651!')6(A!.(!H__F!I'/)($,!$/!1=&3!
H__UK&!@1:$A!6+)(!/#):$!8)==$8/.)(:!1(A!:/6A.$:!)-!+#7:.81=!)8$1()0,1+#7!.(!/#$!')6(A!./!
91:!8)(8=6A$A!/#1/!=1,>1$!1,$!/,1(:+),/$A!(),/#9$:/!1=)(0!/#$!NO651!417:3!1(A!A,19(!
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/#,)60#!/#$!.:=1(A!+1::$:!)(!-=))A!/.A$!/)!:$//=$!)(!:#1==)9!:1(A<1,:!1(A!:$10,1::!
5$1A)9:!9./#.(!1!-$9!E.=)5$/$,:!)-!/#$!.(=$/:!I'/)($,3!SGGJK&!\1,>1=!A$(:./.$:!9$,$!
$:+$8.1==7!#.0#!.(!/#$!(),/#$,(5):/!NO651!417:3!+,)<1<=7!8)(8$(/,1/$A!<7!/#$!
8)5<.(1/.)(!)-!(),/#91,A!/,1(:+),/!1(A!5$:):81=$!07,$:!/#1/!1++$1,!/)!1A>1(8$!-,)5!
:)6/#!/)!(),/#!.(!/#$!')6(A!I\.+8.6:!$/!1=&3!H__R3!'/)($,!$/!1=&3!H__UK&!"#$!($9!1A6=/!:6,>$7:!
,$+),/$A!#$,$!:#)9!/#1/!/#$!(65<$,!)-!51/6,$!1A6=/:!)(!/#$!\'^!:#$=-!#1:!A.5.(.:#$A!<7!
_Hh!:.(8$!/#$!5.A*H__GC:3!1(A!/#$!:15$!517!<$!/,6$!-),!1!=1,0$!+),/.)(!)-!NO651!')6(A!
<$7)(A!/#$!<)6(A1,.$:!)-!/#$!N4\'X&!L$!$O+$8/!/#1/!=1,>1=!A$(:./.$:!9.==!,$-=$8/!/#1/!
A$8,$1:$3!1(A!:+$86=1/$!/#1/!/#$!X1,E!517!()9!<$!/#$!+,.51,7!:)6,8$!)-!=1,>1$!-),!/#$!
NO651!')6(A!:7:/$5&!^(!H__T3!A$(:./.$:!)-!8)(8#!>$=.0$,:!.(!N4\'X!9$,$!/#$!#.0#$:/!$>$,!
,$8),A$A!.(!/#$!41,.<<$1(!,$0.)(!I'/)($,!n!B173!H__[K&!D$9!=1,>1=!:6,>$7:!9)6=A!<$!6:$-6=!
.(!6(A$,:/1(A.(0!/#$!+)+6=1/.)(!A$8=.($!.(!/#$!:7:/$5!1(A!/#$!,)=$!)-!/#$!X1,E!.(!:6++=7.(0!
=1,>1$!/)!/#$!:6,,)6(A.(0!-.:#.(0!0,)6(A:&!

[JVJ!-),(&$%345),!$)2&!)*!=-:"0!

4#1(0$:!.(!/#$!+)+6=1/.)(!:/,68/6,$!)-!?6$$(!8)(8#!.(!/#$!N4\'X!:600$:/!/#1/!/#$!X1,E!
+)+6=1/.)(!.:!()/!:$=-*:6:/1.(.(0&!Z.,:/3!/#$!/)/1=!+)+6=1/.)(!)-!1A6=/:!#1:!A$8=.($A!pJFh!
)>$,!/#$!=1:/!HR!7$1,:&!L#.=$!+)18#.(0!5.0#/!<$!8)(:.A$,$A!1!+)/$(/.1=!,$1:)(!-),!1!A$8=.($!
($1,!/#$!<)6(A1,.$:!)-!/#$!X1,E3!<)/#!/#$!H__T!1(A!SGHH!:6,>$7:!9$,$!8)(A68/$A!($1,!/#$!
X1,E!#$1A?61,/$,:!9#$,$!+,)/$8/.)(!.:!#.0#&!"#$!=1,0$:/!A$8=.($!.(!1A6=/:!I[_&FhK!)886,,$A!
.(!:#1==)9!<1(E!#1<./1/&!"#.:!,$+,$:$(/:!/#$!1A6=/:!8=):$:/!/)!/#$!+,.51,7!(6,:$,7!0,)6(A:!
I9#.8#!)886,!+,.51,.=7!)(!/#$!<1(EK3!1(A!/#$!A$8=.($!.(!1A6=/:!+,)<1<=7!5$1(:!/#1/!=1,>1=!
,$8,6./5$(/!/)!/#$!:./$!#1:!A.5.(.:#$A&!

Z6,/#$,!$>.A$(8$!-),!,$8,6./5$(/!=.5./1/.)(!($1,!LL!.:!+,)>.A$A!<7!8#1(0$:!.(!10$!
:/,68/6,$!1:!,$>$1=$A!<7!:#$==!=.+!/#.8E($::&!W(!$O+=)./$A!+)+6=1/.)(!0$($,1==7!0$/:!7)6(0$,!
9./#!/.5$!<$816:$!1A6=/:!1,$!,$5)>$A3!1(A!/#.:!91:!/#$!)<:$,>$A!,$:6=/!1/!\'^&!j)9$>$,3!1/!
LL!/#$!1A6=/!+)+6=1/.)(!91:!:.0(.-.81(/=7!)=A$,!.(!SGHH!/#1(!./!91:!.(!H__T3!.(!<)/#!<1(E!
1(A!:#$=-!#1<./1/:&!"#.:!.:!/#$!$O+$8/$A!,$:6=/!9#$(!/#$!1A6=/!+)+6=1/.)(!.:!()/!<$.(0!
$O+=)./$A!<6/!9#$,$!,$8,6./5$(/!#1:!:=)9$A&!

"#$!N4\'X!.:!,$=1/.>$=7!=1,0$!8)5+1,$A!9./#!)/#$,!51,.($!,$:$,>$:!1,)6(A!/#$!
41,.<<$1(!,$0.)(&!!j)9$>$,3!<1:$A!)(!/#$!)<:$,>$A!8#1(0$:!.(!A$(:./7!1(A!10$!:/,68/6,$!)-!
?6$$(!8)(8#!($1,!LL!1(A!/#$!,$A68/.)(!.(!:.2$!)-!#.:/),.8!(6,:$,.$:!)6/:.A$!/#$!:/6A7!
1,$13!9$!8)(8=6A$!/#1/!/#$!X1,E!.:!()/!=1,0$!$()60#!/)!#)=A!1!:$=-!:6:/1.(.(0!8)(8#!
+)+6=1/.)(&!L#.=$!:6<:/1(/.1=!(65<$,:!)-!$00:!1(A!=1,>1$!1,$!+,)A68$A!.(!/#$!X1,E3!
1=)(0:#),$!(),/#9$:/!86,,$(/:!IH&J!/)!S&_!E5cA17K!I'/)($,!n!B173!H__[K!8)6=A!81,,7!5):/!
)-!/#$!=1,>1$!1917!-,)5!/#$!+,)/$8/$A!1,$1!)>$,!/#$!H[!/)!SU!A17!+$,.)A!)-!=1,>1=!
A$>$=)+5$(/!<$-),$!:$//=$5$(/&!^-!8)(8#!+)+6=1/.)(:!/)!/#$!:)6/#$1:/!)-!/#$!X1,E!()!=)(0$,!
#1>$!/#$!,$+,)A68/.>$!81+18./7!/)!+,)A68$!$00:!1(A!=1,>1$3!1:!)<:$,>$A!1/!\'^3!/#$!8)(8#!
+)+6=1/.)(!.(!/#$!N4\'X!9.==!A$8=.($!)>$,!/.5$&!"#.:!9)6=A!:6<:/1(/.1/$!/#$!0,)9.(0!<)A7!
)-!=./$,1/6,$!:600$:/.(0!/#1/!1!:.(0=$!51,.($!,$:$,>$!81(()/!+,)/$8/!1!:+$8.$:!9./#!+$=10.8!
=1,>1$!9#$(!/#$!+)+6=1/.)(!)6/:.A$!/#$!,$:$,>$!.:!#$1>.=7!$O+=)./$A!I'/)8E#16:$(!$/!1=&3!
SGGG3!]1.($:!$/!1=&3!SGGJ3!a1+=1(!$/!1=&3!SGG_K&!B1/#$,3!1!($/9),E!)-!51,.($!,$:$,>$:!.:!
($$A$A!/)!+,)>.A$!1!8#1.(!)-!,$+,)A68/.>$!:)6,8$:&!Q),$!:+$8.-.81==73!.-!1!+)+6=1/.)(!10$:!
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1(A!A$8=.($:!-,)5!(1/6,1=!5),/1=./7!9./#)6/!,$+=18$5$(/3!/#$!+)+6=1/.)(!.(:.A$!1!51,.($!
,$:$,>$!9.==!$>$(/61==7!-1.=!1=)(0!9./#!/#$!-.:#$A!+1,/:!)-!/#$!:/)8E!I]1.($:!$/!1=&3!SGHGK&!

!

KHSHX=K=SA!7=-TKK=SIHA<TS"!

W/!/#$!,$?6$:/!)-!/#$!@1#151:!D1/.)(1=!",6:/3!4)556(./7!4)(8#!#1:!9,.//$(!1!<,.$-.(0!
+1+$,!-),!51;),!:/1E$#)=A$,:!/#1/!:6551,.2$:!-.$=A!,$:6=/:!)>$,!/#$!+1:/!/#,$$!:$1:)(:!1(A!
0.>$:!)+/.)(:!-),!.5+,)>.(0!51(10$5$(/&!IX=$1:$!:$$!999&8)556(./78)(8#&),0!-),!/#$!
<,.$-.(0!+1+$,K&!
!
!
!

7=Z=7=S-="!-<A=I!

W=A1(1*W,1(A1!M3!Z,$(E.$=!\&!SGGF&!\.+!/#.8E($::!)-!+,'-./$()*&*"(!IQ)==6:81P!]1:/,)+)A1K!
>$,:6:!51/6,./7P!1!51(10$5$(/!5$1:6,$&!!X,)8!]6=-!41,.<!Z.:#!^(:/&!FUPTJH*TTS&!!

@,)9(*X$/$,:)(3!D&!SGHH&!B$+,)A68/.>$!:/1/6:!)-!L1,A$,.8E!L$==:!+,-./$()*&*"(6!
"$8#.(.81=!,$+),/!-),!4)556(./7!4)(8#&!

4#.1++)($3!Q&3!'6==.>1(*'$1=$73!a&Q&!SGGG&!Q1,.($!,$:$,>$!A$:.0(!8,./$,.1!1(A!5$1:6,$:!)-!
:688$::P!=$::)(:!=$1,($A!-,)5!/#$!NO651!417:!\1(A!1(A!'$1!X1,E3!@1#151:&!@6==&!Q1,&!
'8.&![[P[_H*RGF&!

M1#=0,$(3!4&X&!SGGT&!@1#15.1(!51,.($!,$:$,>$:!i!+1:/!$O+$,.$(8$!1(A!-6/6,$!+=1(:&!^(!
')<$=3!b&3!M1#=0,$(3!4&!Q1,.($!,$:$,>$:P!1!06.A$!/)!:8.$(8$3!A$:.0(3!1(A!6:$&!^:=1(A!X,$::3!
L1:#.(0/)(3!M&4&!++&!S[U*SU[&!

M1>.:3!Q&!H__U&!"#$!$--$8/:!)-!(1/6,1=!-))A:3!/$5+$,1/6,$!1(A!:1=.(./7!)(!/#$!=$(0/#!)-!=1,>1=!
=.-$!-),!/#$!/,)+.81=!01:/,)+)A!+,'-./$()*&*"(&!X#&M&!A.::$,/1/.)(3!Z=),.A1!^(:/./6/$!)-!
"$8#()=)073!Q$=<)6,($&!HF_!+&!

M1>.:3!Q&3!@)=/)(3!4&W&3!'/)($,3!W&L&!H__J&!W!8)5+1,.:)(!)-!=1,>1=!A$>$=)+5$(/3!0,)9/#3!1(A!
:#$==!5),+#)=)07!.(!/#,$$!41,.<<$1(!+,'-./$(!:+$8.$:&!`$=.0$,!J[PSJ[*STT&!

N01(3!@&M&!H_UF&!W:+$8/:!)-!/#$!,$+,)A68/.>$!<.)=)07!)-!'/,)5<6:!0.01:&!Q&'&!/#$:.:3!%(.>&!
@,./.:#!4)=65<.13!`1(8)6>$,3!41(1A1&!HTR!+&!

]1.($:3!'&M&3!]17=),A3!@&3!\1,0.$,3!b&\&!SGGJ&!W>).A.(0!86,,$(/!)>$,:.0#/:!.(!51,.($!,$:$,>$!
A$:.0(&!N8)=&!W++=&!HJP'JS*'T[&!

]1.($:3!'&M&3!L#./$3!4&3!41,,3!Q&j&3!X1=65<.3!'&B&!SGHG&!M$:.0(.(0!51,.($!,$:$,>$!($/9),E:!
-),!<)/#!8)(:$,>1/.)(!1(A!-.:#$,.$:!51(10$5$(/&!X,)8&!D1/&!W81A&!'8.&!HGRPHUSU[*HUS_J&!

a1+=1(3!M&Q&3!@)/:-),A3!\&L&3!YCZ1,,$==3!Q&B&3!]1.($:3!'&M&3!b),0$(:$(3!'&!SGG_&!Q)A$=*<1:$A!
1::$::5$(/!)-!+$,:.:/$(8$!.(!+,)+):$A!51,.($!+,)/$8/$A!1,$1!A$:.0(:&!N8)=&!W++=&!
H_PTJJ*TTU&!
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\.+8.6:3!B&D&3!'/)8E#16:$(3!L&"&3!N00=$:/)(3!M&@&3!Q1,:#1==3!\&'&!b,3!j.8E$73!@&!H__R&!
j7A,)A7(15.8!A$8)6+=.(0!)-!,$8,6./5$(/3!#1<./1/!?61=./7!1(A!1A6=/!1<6(A1(8$!.(!/#$!
41,.<<$1(!:+.(7!=)<:/$,P!:)6,8$*:.(E!A7(15.8:u!Q1,&!Z,$:#9&!B$:&!TUPUGR*UHF&!

'/)8E#16:$(3!L&"&3!\.+8.6:3!B&D&3!j.8E$73!@&Q&!SGGG&!b).(/!$--$8/:!)-!=1,>1=!A.:+$,:1=3!
+)+6=1/.)(!,$06=1/.)(3!51,.($!,$:$,>$!A$:.0(3!1(A!$O+=)./1/.)(!)-!+,)A68/.)(!1(A!
,$8,6./5$(/!.(!/#$!41,.<<$1(!:+.(7!=)<:/$,&!@6==&!Q1,&!'8.&![[P_FR*__G&!

'/)($,!W3!M1>.:!Q&!SGHG&!m6$$(!8)(8#!:/)8E!1::$::5$(/P!j.:/),.81=!-.:#.(0!0,)6(A:3!W(A,):!
^:=1(A3!@1#151:3!b6($3!SGHG&!!"$8#(.81=!,$+),/!/)!"#$!D1/6,$!4)(:$,>1(873!D),/#$,(!
41,.<<$1(!Y--.8$3!D1::163!"#$!@1#151:&!HF!+&3!+=6:!1++$(A.8$:&!!W>1.=1<=$!-,)5!
#//+Pcc999&8)556(./78)(8#&),0!

'/)($,3!W&L&!SGGJ&!L#1/!8)(:/./6/$:!$::$(/.1=!(6,:$,7!#1<./1/!-),!1!51,.($!:+$8.$:u!W!81:$!
:/6A7!)-!#1<./1/!-),5!1(A!-6(8/.)(!-),!?6$$(!8)(8#&!Q1,&!N8)=&!X,)0&!'$,&!SFRPSRF*SU_&!!

'/)($,3!W&L&3!B173!Q&!H__J&!m6$$(!4)(8#!D6,:$,7!M.:/,.<6/.)(!.(!1(A!1,)6(A!/#$!NO651!
417:!\1(A!1(A!'$1!X1,E&!!"$8#(.81=!B$+),/!-),!@1#151:!D1/.)(1=!",6:/&!!

'/)($,3!W&L&3!B173!Q&!H__[&!m6$$(!8)(8#!I+,'-./$()*&*"(K!.(!-.:#$A!1(A!6(-.:#$A!=)81/.)(:!
)-!!!!!!!!!!/#$!@1#151:P!$--$8/:!)-!1!51,.($!-.:#$,7!,$:$,>$!)(!1A6=/:3!;6>$(.=$:3!1(A!=1,>1=!
+,)A68/.)(&!Z.:#&!@6==&!_TPFFH*F[F&!

'/)($,3!W&L&3!B17*46=+3!Q&!SGGG&!N>.A$(8$!-),!W==$$!$--$8/:!.(!1(!)>$,#1,>$:/$A!51,.($!
01:/,)+)AP!A$(:./7*A$+$(A$(/!51/.(0!1(A!$00!+,)A68/.)(&!Q1,&!N8)=&!X,)0&!'$,&!SGSPS_R*
JGS&!

'/)($,3!W&L3!'1(A/3!`&b&!H__S&!X)+6=1/.)(!:/,68/6,$3!:$1:)(1=!5)>$5$(/:!1(A!-$$A.(0!)-!
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