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J<%&K#FC&+R%-&+B%&C,(UC&')&h(UC&'D:+&7,<&%\%-&J<%&K#FC&CA(&'$&+j$&%,=&+#%-&+F5G

m)&'35&p%-&'D:+&%,l%-&C(_#&+,;&%=YL&h_%&+9%,&%,l%-&C,P%-&C(%&+M&h<%&%,D&C_%
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)23&$2456 5,B%&-(E(&C,(8#&'D:+&J.9%&C,<.&+P%-&5,#&Jq&C,)&,(8%&C,3(&'1&+,i%&C,=%,
+j$&%-DO(&'p%-&'B#&T.$%,&%-,(85G&miY&7,P%-&5,<(&4=&*1C&+,(&JA&,.=%&,<.&@Z&h=(
@(UC&CAC&,$Y&7,P%-&+8%&5,6&C,#1+&@=.&7,<&%\%-&+j$&%-DO(&J.9%&C,<.G&^#Y&%,(_%L
%?&@]%&+?&C,)&-(X5&4.9(&h0&+3+&%,=&+#%-&+F5&;C&C(I*&%\%-&T.&7,P%-&+?&7,<&%\%-
C,)&,(8%&'()*&*9%,&+j$&*Z%,&*1C&+3+,&/A&/=%-G&a-.=(&/$L&%,=&+#%-&+F5&+R%-&+?
C,)&+,.&h(UC&7,<&%\%-&-($.&,=%-&'X%-&,9%&+j$&*Z%,&C/.%-&*6+&%=YL&@Z&7,P%-&+?
+3+,&%=.&7,3+&')&'.&4DO%-&'2%,&4D:%-&C;%,&+,;%,&K3+&+j$&@(8+&-($.&,=%-G&

)23&2786 C,P%-&C(%&+6&C,)&@I&C/$%-&C,(UC&h2&J<%&K#FC&y*3Y&*?+&@=&C,(UC&h2{&Jq&-(X5
+3+&%,=&4>5&/35&+?&@A%&'B#&CD&%DE+&%-.=(&T[&'.3%&'D:+&+,FC&4D:%-&@=&V#Y&*P
J<%&K#FCG&"#$&T$%,&*6+&*3Y&*?+&7B*&C,+.&C_%&%,=&J<%&K#FCL&+3+&%,=&4>5&/35
+?&@A%&'B#&CD&%DE+&%-.=(&+?&C,)&'.3%&'D:+&*p+&'1&+j$&+,FC&4D:%-&J<%&5,Q*G
kA&4D:%-&*3Y&*?+&+R%-&+?&C,)&+,.&h(UC&%\%-&4[+&J<%&K#FC&CA(&'$G&

)23&976 '1&+,;%,&K3+&+,U&C9.&C;%,&h0%-&*(4(*.C&+?&C,)&'D:+&Tb%-&4=*&+,(&JA
'3%,&-(3&+,FC&4D:%-&J<%&5,Q*L&'-+&h(8C&7,(&+3+&%,=&4>5&/35&+?&@A%&'B#&CD&%DE+
%-.=(&+B%&%,l%-&J<%&5,Q*&+?&'1&+,;%,&K3+&+$.&%,D&7,#P%&'X+&@=&7,#P%&TN5G
H3+&%,=&+#%-&+F5&+?&C,)&'I&+$.&7C&%\%-&+j$&7C&JD&@=&7C&C,#NC&@(_%&C/.%-&*6+
%=YL&7)&+<&7,(&T.$%,&%-,(85&+,(&+?&*3Y&*?+&7,P%-&+8%&*E(G

)23&5:6&+3+&+,p%-&+,(&@I&+,FC&4D:%-&+?&4(_%&V#$%&%,D&~k$&1vvv&@=&~k$&o3vvv
4=&%1(&T#%-&C,$*&7,<.&/FC&CAC&@I&+,FC&4D:%-&J<%&K#FC&%?(&+,#%-G&H,X%-&7,P%-
+,.&h(UC&7,<&%\%-&@I&*1C&+P%-&%-,8&+6&C,)&%=.L&%,D%-&@]%&,l#&;+,&C/.%-&@(8+
4.9(&h0&+3+&%,=&+#%-&+F5&;C&C(I*&%\%-G

)23&$;<6 T$%,&*6+&+3+&7,3+,&,=%-&+,j&YU#&4=&*1C&+,(&JA&Q%&+j$&"HWG&aU#
%,=&+#%-&+F5&+?&V#$%&,8&7(%,&T.$%,&:%&'2%,&@E(&+3+&%,=&4>5&/35&+?&@A%&'B#&CD
%DE+&%-.=(&7,3+L&C,Z&%,(I#&7,<&%\%-&4=&*p+&'1&"HW&+j$&,c&+?&7,<&%\%-&+9%,
C/$%,&+$.G&a-.=(&/$L&@E(&T$%,&*6+&%=YL&+3+&%,=&4>5&/35&+?&@A%&'B#&CD&%DE+&%-.=(
+R%-&+?&C,)&C/$.&':(&C,P%-&C(%&@E(&%,$#&@I&%,=&+#%-&+F5&+6&C,)&%=.&'?G&

=">8&?@$!6 C,P%-&C(%&@I&T.$%,&JA&h3%&,=%-&,=%-&%\*L&@A%&@=&4[+&4D:%-&4$.&'1%-
+R%-&+?&;+,&C/.%-&@(8+&K3+&'2%,&V#Y&*P&J<%&K#FCG&

0!",WI"I.":;"<="8%*+"4>"I?/&"/&)%*@")A"(BC";"M)Z("[7/"

^,#&C,N5&C,P%-&C(%&+6&C,)&+j$&T.$%,&%-,(85&7,P%-&5,<(&4=&*1C&+P%-&@(8+&'M%
-(<%G&a-$Y&+<&+3+&%DE+&,k2,a&5,3C&C/()%&,M%&%,D&/$4$YJ($&@=&^,3(&!$%&@]%
+,D$&C,=%,&+P%-&C/.%-&@(8+&KiY&T[%-&*1C&+M&JS&Tl&4(8#&@I&+P%-&%-,(85&,e&C/:
CACG&̂ 9(&a,NC&f<%L&*1C&JA&'2$&5,DM%-&'$%-&@N%&,=%,&%,l%-&+M&JS&Tl&4(8#&@I&+P%-
%-,(85&,e&C/:&+?&+,FC&4D:%-&+$.&yK+*&T$%,&J3+,&+3+&'2$&5,DM%-&C9(&x,6&46+&f{G
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a,NC&f<%&'d&KiY&T[%-&'D:+&%-=%,&+P%-&%-,(85&,e&C/:&+?&7,<&%\%-&+9%,&C/$%,
+$.L&-%*&5,B%&4E%&4=&+3+&T.$%,&%-,(85&@n$&@=&%,0&yk/2{G&&UC&V#<&%-,(_%&+p#
+j$&+,X%-&CP(&+?&C,)&7,@%-&'2%,&/0%-&*1C&JA&+,;%,&V#YI%&'2$&5,DM%-&+j$&a,NC
f<%&@=&5,8%-&C,DM%-&*9(&'2$&5,DM%-&yTDE(&'iY&-c(&+,#%-&4=&D+3+&C:&+,p+&+P%-
'2$&5,DM%-E{&+?&%,l%-&+M&JS&Tl&4(8#&@I&+P%-&%-,(85&,e&C/:&'D:+&C,(UC&7U&CACL
h$.&V#3C&,B#&,UC&%,l%-&C,P%-&C(%&'d&%_#&C/.%-&*6+&uG&H3+&+M&JS&Tl&4(8#&%=Y
'D:+&KiY&T[%-&%,D&4=&+P%-&+6&7UC&%A(&7(%,&T.$%,&-(l$&%,=&4>5&/35&@=&%,=&+#%-
+F5G&`Z&+3+&T.$%,&%-,(85&k/2&J<%&K#FC&CAC&49(&C,DO%-&7,P%-&4=*&CAC&V#$%&,8
+P%-&+,X%-&@=&*$/7+C(%-L&%_%&+3+&C:&+,p+&+P%-&'2$&5,DM%-&+B%&5,<(&-(X5&,c
7UC&%A(&@E(&7,3+,&,=%-&C(I*&%\%-G&

"M%&%l$L&C/.%-&%,l%-&%\*&o1tv&@=&o11vL&/FC&%,(I#&%,=&4>5&/35&4E%&+j$&a,NC&f<%
'd&+,#Y)%&+M&JS&J<%&K#FC&+j$&,c&/$&%DE+&%-.=(&T.&35&4[+&C\%-&-(3&+j$&'%%-&Y_%
J$#&"(85&'2%,&x4$)$&%\*&o1t!G&"N#&V#<&4=&/FC&%,(I#&%,=&+#%-&+F5&k/2&+?&+M&JS
J<%&K#FC&S&-B%&+3+&%,=&4>5&/35&4E%&h2&*FC&7,3+,&,=%-&4i#&T=(&C/.%-&%DE+G&m)&-(X5
+3+&T.$%,&%-,(85&%=Y&C(U5&C6+&C%%&C9(L&+3+&C:&+,p+&+P%-&'2$&5,DM%-&h>C&'B#&,e
C/:&,c&C/.%-&@(8+&CZ*&7(U*&+M&,1(&7(%,&T.$%,&*E(&S&+3+&@b%-&7,3+&%,$#&+j$&a,NC
f<%&C,P%-&V#$&+3+&+M&JS&Tl&4(8#&@I&+P%-&%-,(85&,e&C/:G&

0! !",.":;"<="8%*+"IRG"()5/)"@)]"^3G_G

H,;%,& V#YI%& C,=%,& 5,A&$7$Y$L& *1C& '2$& 5,N%& +j$& 7,#& ,%& k#'$& C,#1+& C(%,
a$-$%.L&'d&KiY&T[%-&'D:+&*1C&+M&JS&Tl& 4(8#&@I&+P%-&%-,(85&,e& C/:&+?&+,FC
4D:%-&+$.sG&$7$Y$&4=&%M(&CN5&C/#%-&/FC&%,(I#&%,=&+#%-&+F5&4(%,&5,6&7(8%L&C,DO%-
%,N%&'D:+&'M%&'-C&,=%-&4E%&Cn&k+(7.&25J.%L&$4Y*5#JL&@=&&Y.++/$G&H?&7,.<%-
svv&'U%&tvv&T.$%,&%-,(85&k/2&S&$7$Y$L&C/.%-&'?&tv4&4=&T.$%,&%-,(85&%,0
+,(&+?&3&4$.&'1%-&,.-+&;C&,M%G&"B#&,UC&+3+&T.$%,&%-,(85&%=Y&J<%&K#FC&4(%,&7(8%
7(*&4.9(&+,;%,&K3+&+,.&*3Y&<%,&@=&'%%-&,%L&%,D%-&*1C&JA&+P%-&CY&'$%-&TB%
+,#Y)%&J$%-&J<%&K#FC&4(%,&5,6&7(8%&PCPtG

HM&JS&Tl&4(8#&+j$&C,=%,&5,A&$7$Y$&-%*&%,l%-&C,P%-&C(%&/FC&+6&C,)&@I&+3+&+P%-
CY&C,=%,&@(_%&yx,6&46+&H{G&^/.%-&5,B%&-(E(&C,(8#L&+3+&T.$%,&%-,(85&+?&C,)&+P%-
hA&+,;%,&J3+,&+j$&+P%-&CY&@=&+3+&7C&%\%-&'-+&h(8CG&&,3+,&,=%-&C(I*&%\%-&+?
C,)&'3%,&-(3&+,FC&4D:%-&J<%&5,Q*&@=&V#Y&*P&J<%&K#FC&+j$&+3+&+P%-&CY&C,=%,
@(_%&Cn&+3+&T$%,&*6+&+6&C,)&@I&*3Y&*?+&C,(UC&h2L&h$.&-%*&+<&C,P%-&C(%&@I&*d

so

s HM&JS&Tl&4(8#&T.$%,&%-,(85&C,=%,&5,A&$7$Y$=&,CC5=>>'''GC++,9.7$Y$GG5>C.5G,C*4
t /1C&C/.%-&JA&+3+&+P%-&CY&%=Y&4=&$7$Y$&k+(7+%&H.GL&!CTGL&J<%&K#FC&+<&4(%,&5,6&7(8%&+,.&P&CP&@=&'(8%&CgL
'd&+?&+P%-&CY&+.%&C9(&C,=%,&5,A&"%&H,;&/(%,L&+?&C_%&4=&$7$Y$&`(+C%$*&H.GL&!CTG&*+*&,CC5=>>'''G.7$Y$9
J+(7+%G+.GG5>
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JAL&%,=&J<%&K#FC&@=&JA&4D:%-G&x,B%&+P%-&%-,8&+,U&C9.&+,.&h(UC&'1&+,;%,&K3+&C;%,
C,+.&'M%&@2&*(4(*.C&Jq&%?(& 4_%&+,FC& 4D:%-&+j$&J<%&5,Q*G&/1C& +,(& JA&7,3+& 4=
+,p%-&+,(&+,FC& 4D:%-&'d&'9C&'D:+L&%,D&~k$L&+R%-&+?&C,)&'D:+&CZ*&C,FY&C/.%-
*6+&+3+&C(_#&+,#Q%&V#A+&CUG&"M%&%l$L&+3+&7,3+,&,=%-&C(I*&%\%-&+?&C,)&'3%,
-(3&*p+&'1&"HW&Cn&T$%,&J3+,&+3+&7,3+,&,=%-&+,j&YU#G&H#A(&+b%-L&%\%-&4[+&J<%
K#FC&+?&C,)&'D:+&J#Y&/$&Cn&JA&@A%&@=&JA&4$.&'1%-G&

a-.=(&/$L&*1C&'-+&'()*&7,3+&+j$&+M&JS&Tl&4(8#&+j$&C,=%,&5,A&$7$Y$&4=&CZ*&7(U*
Tw&T=%-G&&,3+,&,=%-& C(I*&%\%-&+?& C,)&%,$%,&+,?%-&-(E(&,9%&%,?*&+3+&%,=
+#%-&+F5&*6+&C(_#&h0%-&+3+,&4[$&+,c%&h1(&JA&+j$&4.9(&,Z%,&7(%,&T.$%,L&%-=%,
%-,I&7(%,&T.$%,L&@=&+3+&7C&%\%-&'-+&h(8CG

0!E!"`H/Ha+3+B%b/c(

/1C&@;&T6&7,3+&@I&+M&JS&Tl&4(8#&CAC&4=&/.%.)#7#/(9%+CL&*1C&T[&3%&4(_%&C,=%,
5,A&4N5&hS(&hA%&5,8%-&C,DM%-&*9(&+j$&+3+&C,=%,&5,A=&"$*$*$CJ#1 C,#1+&C(%,
k,()#.7$L&k$-$*(,$/$&@=&z#G(J$'$&C,#1+&C(%,&&$%$-$'$L&@=&$-$7(&C,#1+&C(%,
|(?#G&/.%.)#7#/(9%+C&J3%-&4N5&hS(&x,8%-&^,DM%-&*9(&C,=%,&5,A&"$*$*$CJ#L
%M(&'-C&C/6&JS&+j$&+P%-&CY&H$*$,$&/.C./&H.GL&!CTG&@=&k#)#7(&/.C./&H.GL&!CTG
a\*&uvv5L&%,N%&4O(&*O(&+j$&"$*$*$CJ#L&x,8%-&^,DM%-&*9(&+j$&k$-$*(,$/$
C,$*& -($&/.*.)#7#/(9%+CL& J$#& '?& x,8%-& ^,DM%-& *9(& z#G(J$'$& @=& x,8%-
^,DM%-&*9(&$-$7(&+b%-&C,$*&-($&@=.&%\*&uvv3G&^,=%,&5,A&C,=%,&@(_%&+?&C,)
Jq&C(U5&C6+&C\%-&4_%&C/.%-&CDM%-&4$(G&

f_%&+9%,&@(8+&C,(UC&7U&*1C&+M&JS&Tl&4(8#&C(%,&@(L&T[&3%&4(_%&C,=%,&5,A&+8%&+?&+M
+,U&-(<*&-(3&@=&+,($&J6&C,P%-&C(%&C/.%-&@(8+&V#<%&4�&*9%-G&x,8%-&^,DM%-&*9(
"$*$*$CJ#&'d&C,#&,%(&'D:+&@A%&'B#&CD&h$%&'B#&h0%-&@(8+&C,#&5,;&Jg&T6%-&,=%-
C,3%-&Cn&h$&C,=%,&5,A&7,3+G&m:(&49(L&h$&C,=%,&5,A&7($&+?&C,)&C(UC&C(8*&'D:+&+,(
5,;&'B#&CD&h$%&'B#&%,O&C,$*&-($&@=.&+M&JS&Tl&4(8#&JI%&+?&@=&C/<&5,;&Jg&T6%-
,=%-&C,3%-&CDM%-&'A(&/6G&"M%&%l$L&h0%-&@(8+&+,($&J6&C,P%-&C(%&4(_%&@b%-L&+?&C,)
,Y&@c%-&/0%-&,.9C&'1%-&7(%,&T.$%,&4(_%&C,=%,&5,A&Jq&'D:+&*S&/1%-&%,O&4:(&C,U
+9%,&C/$%,&+j$&Cn%-&C,=%,&5,AG&

d!"eS/&"I."NP"IWI"f`g"()GQ"&%G"I.":;"<="8%*+"

a,(I#&C:&+,p+&+P%-&'2$&5,DM%-&a,NC&f<%&'d&/FC&%e&4[+&C/.%-&@(8+&KiY&T[%-&+M
JS&Tl&4(8#&C(%,&@(&@I&+P%-&%-,(85&,e&C/:G&^#Y&%,(_%L&@N%&,=%,&*1C&+3+,&,(8#&V#<

su
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+M&JS&Tl& 4(8#&%=Y&+8%&7,?&,M%&%,(I#&J.&@E(&@(8+& C,(UC&7U&+,X%-G&H3+&C:&+,p+
+P%-&'2$&5,DM%-&'d&C/<(&V#$&%,(I#&4B%&C,g&%-,(8*&@=&C,FC&h9(&*E(&+?&C,)&@N%
,=%,&'D:+&+M&JS&Tl&4(8#&%=YG&HM&JS&Tl&4(8#&@I&+P%-&%-,(85&,e&C/:&Tb&+?&'D:+
C,(UC&7U&+P%-&5,#&'U%&'i#&+,\%-&%l$&@]%&+?&C,)&,.9C&'1%-&7,P%-&CAC&%U#&7,P%-
'D:+&@N%&,=%,&,(8#&V#<&@=&+N5&%,NC&C,DO%-&K#Y_%G

" a,NC&f<%L&'\%-&7�&Tl&4(8#&C,DO%-&'D:+&C(U%&,=%,&%,D&J$#G&mB#&C(_%L&C:&+,p+
+P%-&'2$&5,DM%-&-g(&5,(U#&'\%-&7�&'U%&+3+&k/2&'2$&5,DM%-&h0%-&hD#&'(8%G
H3+&+P%-&+,p+&'2$&5,DM%-&C,DO%-&-($.&T2+,&@E(&k/2&h0%-&@\%&h<%L&hS(&@Z&,B#
,UC&+3+&k/2&7,P%-&V#+%&@E(&+P%-&%-,8&C,P%-&C(%&y~^{G&k/2&'(I%&C,P%-&C(%&@=.
5,(U#& @=& -g(& 49(& +,.& C:& +,p+& +P%-& '2$& 5,DM%-G& ^(U5& C,+.L& C:& +,p+& +P%-& '2$
5,DM%-&7()*&C/$&C,P%-&C(%&T.&+3+&k/2&'2$&5,DM%-&+#%-&+F5&@=&%,N5&C.=%&h1
C,P%-&C(%&@=.&+M&JS&Tl&4(8#G&H#A(&+b%-L&')&+N5&%,NCL&*1C&JA&C:&+,p+&+P%-&'2$
5,DM%-&+#%-&+F5&*NC&7,Q#&@=&'I&%-,2&+3+&T.$%,&%-,(85&'d&'\%-&7�&C[&+N5&%,NC
Tl&4(8#&+j$&*Z%,&V#$&(%C+/%+CG&/1C&JA&7,3+&-g(&5,(U#&'\%-&7�&'2%,&7J&h0%-&hD#
'(8%&'U%&+3+&k/2&@=&'I&%-,2&,c&+#%-&+F5&C,P%-&C(%&*E(&%,FCG&
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