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&0+(01.2%0N*%F&.N*%1%G1F".(!1!&%(G7.&+#(0!_3&)%1*%-&G%#*G"G2%7*.X"&%0N*%
17.&0!&.1G%*%3(3&.%#*)&F(3*$%{&F*G&G*+%1%(!&(12%<Q%17*0F1!12%+&O"0!*%1%
X"1)%1%#.(10M1%F&G%&G%+(%7*F&0#(1)G&0F&%1%#171#(!1!&%!&%17.&0!&.2%G1+%0N*%
F&G%*%#*0^&#(G&0F*%^(+FI.(#*%&%1%7.QF(#1%.&+")F10F&%!*%3(3&.%X"&%*%1!")F*%
7.*L&++*.=71(%F&G%*"%!&3&.(1%F&.$%

K*% 17*0F1.G*+% 71.1% &++1+% !"1+% X"&+FW&+% 7.&+&0F&+% 0*% &!"#1.%
#*0F&G7*./0&*% i1% (!&(1% !1% L*.G1MN*% !*% #(!1!N*% .&Y&V(3*% &% !&% X"&% 1%
#.(10M1% 7*++"(% *% #*0^&#(G&0F*% 1% 7.(*.(j2% 3&.(a#1G*+% X"&% +&% !&)&O1% 1*%
1!")F*%*%717&)%!&%*.(&0F1.%&%0N*%G1(+%&0+(01.$%|&G-.1G*+2%1(0!12%X"&%*%X"&%
+&%&+FQ%3(3&0#(10!*%01%&!"#1MN*%U%7.I7.(*%!&%0*++*%F&G7*%^(+FI.(#*2%7*(+2%
&G%X"1)X"&.%U7*#1%^(+FI.(#12%*+%7.*<&F*+%&!"#1#(*01(+%3(O&0F&+%&+7&)^1G%

4%K.(+FIF&)&+% 01%>7$2'( '( ?$2@.'2/2% *#"71% O.10!&% 71.F&% !*% |(3.*% ?% 71.1% 101)(+1.% &%
!&a0(.%*%+(O0(a#1!*%!&%A!.%2%!&%B!*$2$8'8!%71.1%*%^*G&G%kp$$$q%+N*%0*++1+%1F(3(!1!&+%
#*0L*.G&+% m% &V#&)Z0#(1% X"&% 0*+% )&31G% m% L&)(#(!1!&2% &% 1+% 1F(3(!1!&+% #*0F.Q.(1+% 0*+%
)&31G% m% +(F"1MN*% *7*+F1liK{?@[t[ | @2% >:Cs2% 7$% >>;;-j$% [*GQ+% !&%KX"(0*2% 01%
,-.'( !/*01$2'2%F1G-UG%+&%!&!(#1%1%101)(+1.%1%X"&+FN*%!*%-&G2%+&O"(0!*2%(0#)"+(3&2%
*%7.(0#_7(*%!&%K.(+FIF&)&+$%kT%-&G%&%*%&0F&%+N*%(!Z0F(#*+%01%.&1)(!1!&v%&)&+%+I%!(L&.&G%
X"10F*%m%.1`N*$% (+%1%7.*31R%1%.1`N*%!*%-&G%#*0+(+F&%&G%X"&%1)O"G1%#*(+1%+&<1%1F.1F(31$%
J*.%(++*%G&+G*2%*%'()I+*L*2%0*%|(3.*%?%!1%>7$2'2%1++(G%!&a0&%*%-&GR%}KX"()*%71.1%*%
X"1)%F*!1+%1+%#*(+1+%F&0!&Gd$%T.12%"G1%#*(+1%1F.1(%01%G&!(!1%&G%X"&%U%7&.L&(F12%7*(+%
F*!*+%*+%+&.&+%F&0!&G%71.1%1%7.I7.(1%7&.L&(MN*$%K)UG%!*%G1(+2%F*!*%+&.%U%7&.L&(F*%01%
G&!(!1%&G%X"&%+&%&0#*0F.1%&G%1F*$%~%#&.F*2%7*.F10F*2%X"&%1)O*%U%-*G%01%G&!(!1%&G%
X"&%U%&0F&2%7*(+%*%+&.%U%1%1F"1)(!1!&%!&%F*!1+%1+%#*(+1+2%#*G*%<Q%+&%3("%p$$$ql%i, $%?12%X$%
s2%1$%>2%.&+7*+F1j$
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1+% X"&+FW&+% +*#(1(+% !&% +&"% #*F(!(10*$% J.&#(+1G&0F&% 7*.X"&% ^*<&% F&G*+%
!(a#")!1!&+%&G%!(.(G(.%#*0Y(F*+2%&G%F*G1.G*+%7*+(MW&+%#*0+#(&0F&+2%&G%
F.1M1.%#1G(0^*+%71.1%*%7.&+&0F&2%&G%0*+%.&+7*0+1-()(`1.G*+%7&)*+%1F*+%&%
1F(F"!&+%F*G1!1+%0*%!(1919!(12%U%X"&%F.10+7*G*+%71.1%1%&!"#1MN*%!&%0*++*+%
a)^*+2%71.1%0*++1+%1")1+2%1%(!&(1%!&%X"&%1%#.(10M1%<Q%&+FQ%7.*0F12%X"&%<Q%F&G%
1+%.&+7*+F1+$%

 ++&% X"1!.*% U% "G% !(1O0I+F(#*% !&% X"&% 0I+% G&+G*+% 0N*% F&G*+%
&V7)_#(F*%*%X"&%+*G*+%&%*%X"&%7.&F&0!&G*+%#*0+&.31.%!*%X"&%+*G*+%^*<&%
71.1%*%L"F".*2%0&G%+&X"&.%F&G*+%G"(F*%#)1.*%*+%#*0#&(F*+%X"&%L*.1G2%&G%
*"F.*+%F&G7*+%^(+FI.(#*+2%3(F1(+%m%L*.G1MN*%!1%7&++*12%#*G*%3(.F"!&2%UF(#12%
G*.1)2%+1-&!*.(12%!&0F.&%"G1%(0a0(!1!&%!&%*"F.*+%X"&%.&+")F1G%&%(0#(!&G%
0*%1O(.%+(0O")1.%&%#*)&F(3*%!*+%+"<&(F*+$%

 G%1%>7$2'('(?$2@2'./92%*-.1%&+#.(F1%0*%+U#")*%?y%1$%h$2%K.(+FIF&)&+%
!&+F1#*"%*%L1F*%!&%X"&%1+%&V#&)Z0#(1+%(0F&)&#F"1(+%&%G*.1(+%+N*%#*0+F."_!1+%
0*+%^*G&0+%7*.X"&%&)&+%1+%FZG%&G%7*FZ0#(1%&%+*G&0F&%G&!(10F&%1%7.QF(#12%
U%X"&%&)1+%+&%F*.01G%1%L*.G1%!&%+&.%!*+%+"<&(F*+$

h*G*%<Q%3(G*+2%̂ Q%!"1+%&+7U#(&+%!&%&V#&)Z0#(1R%1%(0F&)&#F"1)%&%1%G*.1)$%
 G%O.10!&%71.F&%1%&V#&)Z0#(1%(0F&)&#F"1)%!&3&%F10F*%*%+&"%01+#(G&0F*%
X"10F*%*%+&"%#.&+#(G&0F*%m%(0+F."MN*%i7*.%(+F*%&)1%.&X"&.%&V7&.(Z0#(1%
&%F&G7*jv%X"10F*%m%&V#&)Z0#(1%G*.1)2%&)1%U%*%7.*!"F*%!*%^Q-(F*2%.1`N*%
7&)1%X"1)%+&"%0*G&%U%!&.(31!*2%#*G%"G1%)(O&(.1%31.(1MN*2%!1%71)13.1%
k^1-(F*l$% ~% &3(!&0F&2% 7*.F10F*2% X"&% 0&0^"G1% !1+% 3Q.(1+% L*.G1+% !&%
&V#&)Z0#(1% G*.1)% +&% #*0+F(F"(% &G% 0I+% 7*.% 01F".&`12% 7*(+% 01!1% X"&%
&V(+F&%7*.%01F".&`1%7*!&%+&.%1)F&.1!*%7&)*%^Q-(F*%p$$$q%J*.F10F*2%0&G%
7*.% 01F".&`1% 0&G% #*0F.1.(1G&0F&% m% 01F".&`1% 1% &V#&)Z0#(1% G*.1)% U%
&0O&0!.1!1%&G%0I+2%G1+%1%01F".&`1%0*+%!Q%1%#171#(!1!&%!&%.&#&-Z9)12%
&%&+F1%#171#(!1!&%+&%17&.L&(M*1%#*G%*%^Q-(F*$%
p$$$q
 +F1% 1++&.MN*% U% #*0a.G1!1% 7&)*% X"&% 1#*0F&#&% 01+% #(!1!&+2% 7*(+% *+%
)&O(+)1!*.&+%L*.G1G%*+%#(!1!N*+%^1-(F"10!*9*+%1%L1`&.&G%*%-&Gv%&+F1%
U%1%(0F&0MN*%!&%F*!*+%*+%)&O(+)1!*.&+v%*+%X"&%0N*%1%7W&G%#*..&F1G&0F&%
&G%7.QF(#1% L1)^1G%&G%+&"%*-<&F(3*2% &% U% +*-% &+F&% 1+7&#F*%X"&% 1%-*1%
#*0+F(F"(MN*%!(L&.&%!1%GQ$
K!&G1(+2%F*!1%&V#&)Z0#(1%G*.1)%U%7.*!"`(!1%&%!&+F."_!1%7&)1+%G&+G1+%
#1"+1+%&%7&)*+%G&+G*+%G&(*+2%F1)%#*G*%1#*0F&#&%#*G%F*!1%1.F&2%p$$$q%
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7*(+%U%F*#10!*%1%#_F1.1%X"&%+&%L*.G1G%F10F*%*+%-*0+%X"10F*%*+%G1"+%
#(F1.(+F1+2% &% "G1% 1a.G1MN*% 10Q)*O1% +&% 17)(#1% 1*+% #*0+F."F*.&+% &% 1%
F*!*+%*+%7.*a++(*01(+v%*+%^*G&0+%+N*%-*0+%*"%G1"+%#*0+F."F*.&+%7*.%
#*0+F."_.&G%-&G%*"%G1)$%h*G%&L&(F*2%+&%0N*%L*++&%1++(G%0N*%^13&.(1%
0&#&++(!1!&%!&%7.*L&++*.&+2%7*(+%F*!*+%*+%^*G&0+%F&.(1G%01+#(!*%-&G%
*"%G1)%!*F1!*+%71.1%1+%+"1+%7.*a++W&+$%|*O*2%1#*0F&#&%*%G&+G*%#*G%
1+%3Q.(1+%L*.G1+%!&%&V#&)Z0#(1%G*.1)v%01%7.QF(#1%!&%1F*+%&G%X"&%F&G*+%
!&%&0O1<1.90*+%!&0F.*%!&%0*++1+%.&)1MW&+%#*G%*"F.1+%7&++*1+2%F*.01G*9
0*+% <"+F*+%*"% (0<"+F*+v% 01%7.QF(#1%!&% 1F*+% &G% +(F"1MW&+%7&.(O*+1+2% &%
1!X"(.(0!*% *% ^Q-(F*% !&% +&0F(.% .&#&(*% *"% #*0a10M12% F*.01G*90*+%
#*.1<*+*+%*"%#*31.!&+$%p$$$q%~%7*.%(++*%X"&%!&3&G*+%!&+&03*)3&.%0*++1+%
1F(3(!1!&+%!&%"G1%G10&(.1%7.U9!&F&.G(01!12%7*(+%0*++1+%!(+7*+(MW&+%
G*.1(+%#*..&+7*0!&G%m+%!(L&.&0M1+%&0F.&%0*++1+%1F(3(!1!&+$%AN*%+&.Q%
7&X"&01%1%!(L&.&0M12%&0FN*2%+&%L*.G1G*+%*+%^Q-(F*+%!&%"G1%G10&(.1%
*"%!&%*"F.1%!&+!&%0*++1%(0L/0#(1v%1*%#*0F.Q.(*2%&)1%+&.Q%G"(F*%O.10!&2%
*"%G&)^*.2%&)1%+&.Q%!&#(+(31%iK{?@[t[ | @2%>:Cs2%7$%8s98Bj$

E&%1#*.!*%#*G%*%'()I+*L*2%*+%^*G&0+%7*++"&G%!"1+%01F".&`1+%!&%
&V#&)Z0#(1R%"G1%G*.1)%&%*"F.1%(0F&)&#F"1)$%K%&V#&)Z0#(1%(0F&)&#F"1)%&V(+F&%
&G%F*!*+%*+%^*G&0+2%&G%7*FZ0#(12%&%+&%!&+&03*)3&%1%71.F(.%!1%(0+F."MN*$%
E1_%1%0&#&++(!1!&2% +&O"0!*%K.(+FIF&)&+2%!&%7.*L&++*.&+2%7*.X"&%&+F&+2%1*%
&0+(01.&G%1+% #.(10M1+2% !&+7&.F1.N*%0&)1+% +"1+%^1-()(!1!&+% (0F&)&#F"1(+% &2%
7*.%#*0+&O"(0F&2%F.10+L*.G1.N*%+"1+%7*FZ0#(1+%&G%1F*2%7.&71.10!*9*+%71.1%
+"1+%7.*a++W&+2%7*.F10F*2%71.1%+&.&G%1!")F*+$%

K%&V#&)Z0#(1%G*.1)2%7*.%+&"%F".0*2% F1G-UG%+&%!&+&03*)3&%1%71.F(.%
!*% &0+(0*$%[*!13(1% 3(0#")19+&% 1*% X"&% +&% 17.&0!&2% &+7&#(1)G&0F&% L*.1% !1+%
(0+F(F"(MW&+% &!"#1#(*01(+$% T% &0+(0*=17.&0!(`1O&G% !1% &V#&)Z0#(1% G*.1)%
.&)1#(*019+&%1*+%&V&G7)*+%!&%#*G7*.F1G&0F*+%+*#(1(+%X"&%17.&0!&G*+%01%
L1G_)(12%01%?O.&<12%01%#*G"0(!1!&$% )&%3(0#")19+&%!(.&F1G&0F&%m%7.QF(#1%!1+%
3(.F"!&+%G*.1(+2%*"%+&<12%+&%17.&0!&%1%+&.%3(.F"*+*2%UF(#*2%#.(10!*%*%^Q-(F*%
!&%1++(G%+&.$%J1.1%*%'()I+*L*2%+*G*+%1X"()*%X"&%&+F1G*+%^1-(F"1!*+%1%+&.R%
+&%7.1F(#1G*+%1%<"+F(M1%!&+!&%1%(0L/0#(12%#.(1G*+%*%^Q-(F*%!&%+&.G*+%<"+F*+%
&%*%#*0F.Q.(*%F1G-UG%U%3&.!1!&(.*$% G%+"G12%X"10!*%1!")F*+%&+7&)^1G*+%
1+%#1.1#F&._+F(#1+%X"&%17.&0!&G*+%01% (0L/0#(12%!1_% +".O&%1%0&#&++(!1!&%!&%
#"(!1.G*+%i&!"#1.G*+j%!1%#.(10M1%!&+!&%1%G1(+%F&0.1%(0L/0#(12%7*(+%1+%!"1+%
&V#&)Z0#(1+%X"&%&V7.&++1G%*%̂ *G&G%7.(0#(7(1G%1%+&.%L*.G1!1+%1%71.F(.%!(++*$
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T+% 1+7&#F*+% X"&2% 1FU% *% G*G&0F*2% 17*0F1G*+2% #*0#&.0&0F&+% m%
&!"#1MN*% �% 1% 7.&*#"71MN*% #*G% 1% L*.G1MN*% !*% #(!1!N*% .&Y&V(3*2% 1%
1"F*0*G(1%!&%#*0^&#(G&0F*%!1%#.(10M12%1%(G7*.F/0#(1%!1+%3(.F"!&+%G*.1(+%
&% (0F&)&#F"1(+% +&.&G%&0+(01!1+%!&+!&%1% (0L/0#(1%&2%1#(G1%!&% F"!*2%*% L1F*%
!&% X"&% #1!1% U7*#1% ^(+FI.(#1% F&G% 7.&*#"71MW&+% &+7&#_a#1+% 0*% X"&% !(`%
.&+7&(F*%1%&!"#1MN*%�%+N*%+(G()1.&+%m+%!(+#"++W&+%X"&%^*G&0+%!*%+U#")*%
]???% F.131.1G%1%.&+7&(F*%!&++&%1++"0F*2%7*(+% (0!&7&0!&0F&%!*%G*!&)*%!&%
^*G&G%X"&%#1!1%U7*#1%^(+FI.(#1%&V(O&2%&G%O&.1)2%+&%&!"#1%1%#.(10M1%71.1%
3(3&.%&G%#*G"0(!1!&2%71.1%F&.%1%+1-&!*.(12%71.1%+&.%<"+F1$%h*G%&L&(F*2%*+%
&+#.(F*+%!&%[*GQ+%!&%KX"(0*%+N*%&V&G7)*+%!&++&+%!&-1F&+$%T%G&+F.&%[*GQ+%
&+#.&3&%71.1%*+%^*G&0+%!&%+&"%F&G7*2%(0X"(&F19+&%#*G%1+%+"1+%X"&+FW&+%&2%
L"0!1G&0F1)G&0F&2% 71.F(#(71% !*% !&-1F&% F&I.(#*% F.131!*% &G% +&"% *02-9% !&%
&0+(0*2%1%,0(3&.+(!1!&$

 )&O&G*+%71.1% F.1F1.%!*%&0+(0*%&%!1% .&Y&VN*%"G1%!(+#"++N*%X"&%
[*GQ+% !&%KX"(0*% L1`% 01% ,-.'(  !/*01$2'$% [.1F19+&% !1%C-!97</( DE2% F9(
G/7H%2$'9(4%7!*!27$+'92%X"&%+&%&0#*0F.1%01%, I%4'(5(44'!$% ++1%X"&+FN*%#*0+F1%
!&%>8%1.F(O*+%&2%&G%F*!*+%&)&+2%*%G&+F.&%!(+#*..&%+*-.&%*%(0F&)&#F*%^"G10*$%
h"G7.&%.&++1)F1.%X"&%G&0#(*01.&G*+%F*!*+%*+%1.F(O*+2%G1+%101)(+1.&G*+%
17&01+%1)O"0+%!&)&+2%1X"&)&+%X"&%0*+%7*++(-()(F1G%"G1%17.*V(G1MN*%G1(+%
&+F.&(F1%1*+%*-<&F(3*+%!&+F&%F&VF*$%T%1.F(O*%>*%)($%7!*!27/(J(-.'(=/7H%2$'(
8'('*.'n%K.F(O*%4*$%)($%7!*!27/(J(-.'(=/7H%2$'(='99$+'n%K.F(O*%8*%K!+!:
9!('L".'"(-.( $%7!*!27/('1!%7!n%K.F(O*%5*%)($%7!*!27/('1!%7!(J(='"7!(8'(
'*.'n%K.F(O*%s*%)($%7!*!27/('1!%7!(J(-.(90(!.(7/8/9n%K.F(O*%B*$%M97N('(
.!.0"$'( %'( ='"7!( $%7!*!27$+'( 8'( '*.'n%K.F(O*% 6*%F(.!.0"$'( $%7!*!27$+'(
J(-.'(=/7H%2$'(8$97$%7'(8/( $%7!*!27/n%K.F(O*%C*%F("'#</(J(-.'(=/7H%2$'(
8$97$%7'(8/( $%7!*!27/n%K.F(O*%:*%F( "'#</( 9-=!"$/"( !( '( "'#</( $%B!"$/"( 9</(
=/7H%2$'9( 8$B!"!%7!9n%K.F(O*% >;*%F( $%7!*$1H%2$'( J( -.'( =/7H%2$'( 8$97$%7'(
8/( $%7!*!27/O%K.F(O*% >>*%)( $%7!*!27/( !9=!2-*'7$+/( !( /( $%7!*!27/( ="N7$2/(
9</(=/7H%2$'9(8$B!"!%7!9n%K.F(O*%>4*$%F(9$%8J"!9!(J(.'(=/7H%2$'(!9=!2$'*(
8$97$%7'(8'9(/-7"'9n%K.F(O*%>8*$%F(2/%92$H%2$'(J(-.'(=/7H%2$'n

~% 7.&#(+*% #*0+(!&.1.% X"&% 1+% X"&+FW&+% 17.&+&0F1!1+% &G% #1!1% "G%
!*+% 1.F(O*+% &+FN*% 3(0#")1!1+% 1% "G% !&-1F&% G1(*.% F.131!*% 0*% (0F&.(*.% !1%
,0(3&.+(!1!&%!&%J1.(+2%&+7&#(1)G&0F&%&G%a0+%!&%>4B;%&% (0_#(*%!&%>46;2%
X"&% U% 1% !(+#"++N*% #*0+F."_!1% 1% 71.F(.% !1% &0F.1!1% !*+% F&VF*+% 1.(+F*FU)(#*+%
0*% &0+(0*2% &+7&#(1)G&0F&% 01%'1#")!1!&% !&%K.F&+% &% 01% !&%[&*)*O(1$%[.Z+%
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F&0!Z0#(1+% +&% 17.&+&0F131G% &G% #&01R% *+% +&O"(!*.&+% !&% K.(+FIF&)&+2% *+%
1O*+F(0(10*+%i+&O"(!*.&+%!*+%7.(0#_7(*+%!&%+10F*%KO*+F(0^*j%&%1X"&)&+%X"&%
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K.(+FIF&)&+%#^1G1%}7*++_3&)d2%&%X"&%K3&..I(+%!&+(O01%(G7.*7.(1G&0F&%
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@1O.1!*+% &%7*.%K.(+FIF&)&+$%A&++&% +&0F(!*2% 0*%G&+F.&2% F*!*+%*+% L1F*+2% *+%
&)&G&0F*+%!1%01F".&`12% FZG% +&G7.&2% 7&)*%G&0*+2% !"1+%7*++(-()(!1!&+%!&%
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#(!1!&%&%01%,0(3&.+(!1!&%!&%J1.(+2%*/2-9%!&%*0!&%71.F(1%*%!(+#".+*%!&%[*GQ+%
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*L_#(*%#*G*%7.*L&++*.%&%#*G*%7&+X"(+1!*.$%AN*%U%7*++_3&)%#*G7.&&0!&.%1%
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E&"+%7*.%G&(*%!1%7".1%1-+F.1MN*$

T"F.*%!1!*%+(O0(a#1F(3*2%&0+(01!*%7*.%[*GQ+%!&%KX"(0*2%0*%X"&%
!(`%.&+7&(F*%m%G&GI.(1%&2%+*-%&+F&%1+7&#F*%0*++1%*-+&.31MN*%0N*%+&%)(G(F1%
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